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Overview: This report presents the 2017-2019 results of the regional aquatic effects monitoring program 

developed for Teck’s Operations. The report presents data and evaluates the magnitude and extent of 

influence of mine operations on water quality, calcite, and benthic invertebrate communities upstream and 

downstream of Teck’s Operations in the Elk Valley, including Koocanusa Reservoir.  
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EXECUTIVE SUMMARY 

The Elk River watershed is located in the southeastern corner of British Columbia (BC) in the 

rugged terrain of the Front and Border Ranges of the Rocky Mountains, with peaks up to 

3,300 metres (m) in the north and 2,200 m in the south.  From its headwaters at Elk Lakes near 

the continental divide, the Elk River flows in a southwesterly direction and into Koocanusa 

Reservoir about 20 kilometres (km) upstream from the Canada/United States border.  

Koocanusa Reservoir was created by the damming of the Kootenay1 River at Libby, 

Montana, U.S., in 1972. 

The Ktunaxa First Nation has occupied lands in the region for more than 10,000 years.  Rivers and 

streams of the region provide culturally important sources of fish and plants.  The Ktunaxa 

Territory is divided into traditional land districts historically associated with key actors in the 

Ktunaxa creation story, but also with specific key resources and with specific Ktunaxa individuals 

or lineages that held particular authority and responsibility for stewardship of resources in 

those areas. 

Teck Coal Limited (Teck) operates five mines in the Elk River watershed to extract steel-

making coal.  The five mines are the Fording River Operation (FRO), Greenhills Operation (GHO), 

Line Creek Operation (LCO), Coal Mountain Operation (CMO; currently not actively mining and 

in care and maintenance); and Elkview Operation (EVO). 

In response to concerns of increasing concentrations of selenium, cadmium, nitrate, and sulphate 

in water, as well as calcite formation within watercourses in the Elk Valley, the BC Minister of 

Environment and Climate Change Strategy (ENV) issued a Minister’s Order in April 2013 

(Number [No.] M113).  The Order outlined a framework to develop the Elk Valley Water Quality 

Plan (EVWQP) to allow for continued and sustainable mine development in the Elk Valley while 

protecting the aquatic ecosystem, managing bioaccumulation of contaminants in the receiving 

environment (including fish tissue), protecting human health, and protecting groundwater.  

Teck submitted the EVWQP to ENV in July of 2014, and in November of 2014, ENV approved 

the EVWQP and issued Permit 107517 under the Environmental Management Act.  The EVWQP 

was designed for the Elk River watershed and the Canadian portion of Koocanusa Reservoir, 

which represents the Designated Area referred to in Order M113.  The EVWQP divided the 

Designated Area into six management units (MUs) based on geographic features, major 

tributaries and hydrodynamic characteristics, five of which are in the Elk River watershed, while 

the Canadian portion of Koocanusa Reservoir and its surrounding watersheds (i.e., Sand Creek 

 
1 Spelled “Kootenai” in U.S. 
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and Gold Creek) is within the sixth MU.  The Regional Aquatic Effects Monitoring Program 

(RAEMP) is one of the requirements stipulated in Permit 107517 and is the subject of this report. 

The general objective of the RAEMP is to monitor, assess, and interpret indicators of aquatic 

ecosystem condition related to mine operations, and to inform adaptive management relative to 

expectations established in approved plans for mine development, Permit 107517, the EVWQP, 

and the Implementation Plan Adjustment.   

Specific objectives of the RAEMP were framed as questions to guide data analysis and 

interpretation, and were developed collaboratively among Teck, ENV, and KNC representatives, 

and were revised for the current RAEMP cycle through discussion with the Environmental 

Monitoring Committee (EMC) for the 2018 to 2020 RAEMP study design: 

1. Has there been a change in condition since previous monitoring cycles with respect to fish 

and benthic invertebrate population/community indicators, water quality, sediment quality, 

calcite, and/or tissue selenium concentrations? 

2. Were any identified changes unexpected (i.e., inconsistent with model predictions or 

general expectations2)? 

3. Does the weight of evidence indicate the unexpected changes are mine-related? 

4. What does the weight of evidence indicate about current or future3 ecosystem conditions 

in each management unit and regionally, considering the observed type, magnitude, 

spatial extent, and/or rate of change? 

A systematic assessment of each RAEMP question was conducted on a Management Unit (MU) 

basis in the current report, and overall changes were highlighted in the regional context.  

Data presented in the RAEMP feed into the Aquatic Data Integration Tool (ADIT).  

Several supporting studies were conducted during the current RAEMP cycle to address data 

gaps, including the Lentic Area Supporting Study, the Amphibian Distribution and Occurrence 

Study, the Columbia Spotted Frog Selenium Toxicity Study, the Redside Shiner Selenium Toxicity 

Study, and the Nutrient Study.  Results from these studies have been pulled into the RAEMP 

and/or data interpretation where appropriate.    

 
2 “General expectations” may include predictions that were presented in approved plans in a narrative or semi-
quantitative form.  General expectations also include biological characteristics that are considered to be consistent with 
expectations based on observed chemical concentrations and calcite conditions relative to site-specific effect 
benchmarks. 

3 Although the monitoring data reflect existing conditions, evaluation of trends may indicate a pattern of unexpected 
degradation indicative of potential future concern. 
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Management Unit 1 

Management Unit 1 (MU1) represents the Fording River upstream of Josephine Falls, drains an 

area of about 42,500 ha, and represents nine percent of the total study area under the EVWQP.  

Three of Teck’s mine operations discharge to MU1; Fording River Operation (FRO), Greenhills 

Operation (GHO), and Line Creek Operation Phase II (LCOII).  Numerous tributaries 

(e.g., Henretta Creek, Kilmarnock Creek, Swift Creek, Cataract Creek, Porter Creek, Chauncey 

Creek, Ewin Creek, Greenhills Creek, and Dry Creek) drain into the Fording River within this MU. 

Peak seasonal concentrations of mine-related water quality constituents were lower than the 

EVWQP benchmarks for effects to benthic invertebrates or interim screening value for nickel in 

most areas throughout the MU and have not changed over time in most areas.  

Aqueous concentrations of nitrate and total selenium were higher in tributaries 

(e.g., Kilmarnock Creek, Clode Creek) than most main stem areas.  In the main stem of the 

Fording River, nitrate, total selenium, and sulphate were highest at the Compliance point 

(FR_FRCP1), particularly in the winter months related to seasonal drying and contributions of 

Cataract Creek.  In LCO Dry Creek, while concentrations of mine-related constituents remained 

below the benchmarks/screening values for effects to benthic invertebrates in most cases 

(exception is nitrate, which exceeds the Level 2 benchmark seasonally), concentrations have 

increased over time.  Calcite index values in riffles associated with benthic invertebrate 

community (BIC) sampling were within the normal range at the majority of monitoring areas, but 

approaching or higher than 1.0 (upper limit of the normal range; representative of near complete 

calcite coverage, but little or no concretion), in several key areas, including the reference area on 

the Fording River (RG_FO26), Fording River downstream of the North Tailings Pond 

(NTP; RG_FOUSH), Fording River at the Compliance point (RG_FOBCP), Fording River 

upstream and downstream of LCO Dry Creek, and in LCO Dry Creek, and in Greenhills Creek.  

Temperature and flow were within expected ranges.   

Selenium concentrations in muscle samples collected from westslope cutthroat trout in MU1 

during RAEMP sampling were below the EVWQP Level 1 benchmark (muscle-equivalent).  

However, fish population monitoring results for the westslope cutthroat trout in MU1 in 2019 

indicated that the population estimate for the number of adults and sub-adults (fish larger 

than 200 mm) was 93% lower than previous estimate in 2017.  Juvenile density was 74% lower 

than previous estimate in 2017 as well.  The potential cause(s) of this decline is being conducted 

as part of a separate evaluation and relevant RAEMP data are being used to inform the evaluation 

of cause.  

Effects to BIC (i.e., at least one endpoint below the site-specific normal range) were observed at 

many areas across the MU in 2019 (i.e., current status), with the most prominent effects observed 
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in Fish Pond Creek, Clode Creek, Kilmarnock Creek, Greenhills Creek, the Fording River 

downstream of the multiplate culvert (RG_MP1) and the Fording River between Cataract Creek 

and Dry Creek.  Effects were primarily observed in % EPT (i.e., Ephemeroptera, Plecoptera, 

and Trichoptera) and % Ephemeroptera, with fewer effects observed in abundance metrics 

and richness.  Tissue selenium concentrations in composite-taxa benthic invertebrate samples 

were below EVWQP Level 1 benchmarks at all areas except LCO Dry Creek (LC_DCDS only, 

above Level 3) and Greenhills Creek (above Level 1).  

Measured concentrations of mine-related constituents were close to or within the projections in 

Clode Creek (RG_CLODE), and a high level of mine influence was expected given the influence 

of Clode Sedimentation Ponds.  Observed effects to BIC, however, were greater than expected 

and likely reflected both water quality and/or other mine-related factors 

(e.g., calcite, sedimentation, changes in flow) that may affect habitat in the creek.   

Increasing concentrations of key mine-related water quality constituents in LCO Dry Creek, which 

were greater than projected, are being evaluated in detail in the LCO Dry Creek LAEMP.  

Benthic invertebrate tissue selenium concentrations were higher than predicted in 

September 2019, but concentrations in samples collected in 2019 (June, September, December) 

were generally lower than 2018.  Investigations identified relatively high concentrations of organic 

selenium species, specifically methylseleninic acid and dimethylselenoxide in the LCO Dry Creek 

water management system sedimentation ponds as a likely contributor to selenium 

bioaccumulation downstream at LC_SPDC (constructed discharge channel downstream of 

the ponds) and LC_DCDS (downstream of LC_SPDC) with temporal variability being attributed 

to annual variability in precipitation influencing the hydraulic retention time in the ponds.  A bypass 

of water around the ponds was initiated in July 2020 to mitigate the effects of the ponds on 

selenium bioaccumulation during the growing season.  A similar, but smaller in magnitude, effect 

was observed in benthic invertebrate tissue samples in Greenhills Creek downstream of the 

Greenhills Creek Sedimentation Pond.  

In the main stem areas that exhibited unexpected effects (predominantly relative BIC metrics: 

% EPT and % Ephemeroptera), potential causes differed among areas.  In 2019, a marked and 

unexpected decline in % EPT and % Ephemeroptera was observed at RG_MP1, located 

downstream of the Fording River multiplate culvert.  Further investigation identified a shift in 

habitat (i.e., substrate size and velocity) in 2019 compared to previous years, suggesting that the 

difference observed in 2019 may have been due to sampling a different microhabitat 

(i.e., within the whitewater riffle as opposed to the top of the riffle where substrate and velocity 

were likely more similar to riffles found elsewhere in the Elk River watershed) than previous years.  

Downstream of the FRO South Tailings Pond (STP) (RG_FOUKI), effects to BIC may be related 
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to higher than projected concentrations of nitrate and sulphate; Teck is currently investigating 

subsurface flow patterns from the STP, and that work will be evaluated in the FRO LAEMP.  

Benthic invertebrate communities at monitoring areas between Swift Creek and downstream of 

the Compliance point (RG_FOBSC to RG_FRCP1SW), experienced variable effects to BIC, with 

replicate samples spanning both within and just outside the normal ranges.  Concentrations of 

Order constituents in water at these areas were less than projected in 2019 and have not been 

increasing over time.  This section of the upper Fording River also experiences seasonal drying 

during the winter, in particular at RG_FRCP1SW, which has influenced water quality, especially 

at RG_FOBCP, and the impacts of drying itself on BIC is currently under investigation in 

the FRO LAEMP.  Further downstream, a groundwater-fed side channel 

(Greenhouse side channel) enters the Fording River, and the section of the Fording River 

downstream to Chauncey Creek is considered a significant groundwater recharge zone.  

In contrast to immediately upstream, this section of the Fording River is wetted year-round, rarely 

freezes in the winter, and receives subsurface input from the Kilmarnock alluvial fan, leading to 

higher constituent concentrations in water than expected.  Through investigations undertaken in 

the FRO LAEMP, a combination of water quality and habitat differences 

(i.e., substrate, temperature) is thought to be influencing BIC in this area.   

No effects to BIC and no apparent change in condition from the normal reference ranges or 

benchmarks were observed at 85% (on average) of the lotic portion of the MU.  The measurement 

endpoints exhibiting the greatest effects were aqueous nitrate and total nickel, and BIC metrics.  

Effects were most pronounced in the tributaries.  The greatest measured result with respect to 

fish was a substantial decrease in population size applicable to all age classes that was identified 

in 2019, and investigations are currently underway to evaluate the cause of the population decline.   

Lentic areas (e.g., wetlands, ponds, side channels) were monitored in MU1 to evaluate use by 

aquatic and aquatic-dependent biota and exposure risk.  Most areas were considered low 

exposure risk to aquatic and aquatic-dependent biota.  Selenium concentrations in tissues from 

low exposure risk lentic areas were generally within reference area normal ranges and 

benchmarks, and water and sediment chemistry were considered good, based on the water 

quality index (WQI) and sediment quality index (SQI), respectively.  Only four lentic areas 

throughout the MU (RG_ LPLML [lower pond near Lake Mountain Lake], RG_FO10 [snye along 

Fording River], RG_FRSCW [Fording River side channel wetland], and RG_GHWFR 

[Greenhills wetland beside Fording River]) were considered high exposure risk due to tissue 

chemistry, water chemistry and/or sediment chemistry higher than levels expected to cause 

effects in aquatic biota.  Water quality in MU1 is expected to improve in coming years as a result 

of current and future treatment plans.     
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Management Unit 2 

Management Unit 2 (MU2) includes the Fording River downstream of Josephine Falls, drains an 

area of about 20,000 ha, and represents four percent of the total study area.  Tributaries that drain 

into the Fording River within this MU include Grace Creek and Line Creek.  Three of Teck’s mining 

operations influence waters within MU2: directly from LCO, and indirectly via upstream flow from 

the Fording River from FRO, GHO and LCO.   

Peak seasonal concentrations of mine-related water quality constituents were lower than the 

benchmarks for effects to benthic invertebrates in all areas throughout the MU, except nitrate 

concentrations upstream of the West Line Creek (WLC) active water treatment facility 

(AWTF; LC_LCUSWLC; above Level 1 benchmark) in the winter, and total nickel concentrations 

throughout the year at LC_LCUSWLC and LC_LC3 (above Level 1 interim screening value).  

Nitrate, total selenium, and sulphate concentrations increased in reference areas (no sources of 

mine exposure has been identified; concentrations have not changed significantly since 2017 and 

remain below effects benchmarks), sulphate concentrations increased throughout Line Creek, 

and nitrate and sulphate concentrations increased in the Fording River downstream of Line Creek 

compared to the base year; otherwise either no change or a decrease over time was detected.  

Water flow in 2019 exceeded the Level 2 screening value for annual peak flow only, and calcite 

index was within the normal range in all areas.   

Benthic invertebrate tissue selenium concentrations were below the EVWQP Level 1 benchmarks 

for effects to juvenile fish, benthic invertebrates, and birds in all areas of MU2 in September 2019.  

Muscle selenium concentrations from fish (westslope cutthroat trout and bull trout) sampled in 

Line Creek were also lower, albeit not statistically, following the restart of the AWTF with advanced 

oxidation process (AOP).  The recommissioned AWTF with AOP is functioning as intended to 

decrease the concentrations of non-selenate species in AWTF effluent and reduce selenium 

bioaccumulation in Line Creek. 

Benthic invertebrate community metrics were generally within the normal ranges at most areas 

in MU2.  Exceptions included immediately upstream and downstream of the AWTF discharge 

(% EPT, EPT abundance, % Ephemeroptera, Ephemeroptera abundance), and within Line Creek 

upstream and downstream of the Compliance point and downstream of Line Creek in the Fording 

River (% EPT only).  Results for BIC metrics were generally similar over time and no increasing 

or decreasing trends were observed. 

Effects to BIC metrics immediately upstream of the AWTF in Line Creek (RG_LCUT), as well as 

immediately downstream (RG_LILC3) were likely due to a combination of water quality and mine-

related changes to local habitat conditions.  Minor effects to BIC metrics beyond what was 

expected (primarily % EPT) were observed at the Compliance point (RG_LIDSL) and immediately 
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downstream (RG_LIDCOM) and may be attributable to mine exposure, but no specific water 

quality constituent was identified.  Similar results were observed in the Fording River downstream 

of Line Creek, where small effects on BIC metrics were potentially attributed to both mine-related 

influence and natural variability in the community.   

No effects and no apparent change in condition from the normal reference ranges or benchmarks 

were observed at 85% (on average) of the lotic portion of the MU.  The measurement endpoints 

exhibiting the greatest effects were BIC metrics (e.g., predominantly % EPT 

and % Ephemeroptera).  Improvements in benthic invertebrate tissue selenium concentrations 

were observed as a result of the AWTF restart with AOP, and fish tissue selenium concentrations 

and health metrics are not currently being affected by the AWTF.  There are relatively few lentic 

areas in MU2, and those that were monitored were classified as low exposure risk to aquatic and 

aquatic-dependent biota.  The AWTF with AOP is reducing selenium bioaccumulation and will 

reach steady state in 2020; conditions are expected to continue to improve as a result.  

Management Unit 3 

Management Unit 3 (MU3) includes the upper Elk River down to the confluence with the Fording 

River, drains an area of about 88,400 ha, and represents 18 percent of the study area.  

Numerous tributaries (e.g., Willow Creek, Wade Creek, Mickelson Creek, Leask Creek, Wolfram 

Creek, Thompson Creek, Crossing Creek, and Boivin Creek) drain into the Elk River within 

this MU.  

Peak seasonal concentrations of mine-related water quality constituents were lower than the 

EVWQP Level 1 benchmarks for effects to benthic invertebrates in most areas throughout the 

MU, and have not changed over time, with one notable exception.  Aqueous concentrations of 

total selenium and sulphate were greater than the EVWQP Level 2 benchmarks in most seasons 

in Thompson Creek, but concentrations were as expected based on the EVWQP 

model projections.   

Benthic invertebrate tissue selenium concentrations were below the EVWQP Level 1 benchmarks 

for effects to juvenile fish, benthic invertebrates, and birds in all areas of MU3 except Thompson 

Creek, and  RG_GH-SCW3, a semi-lentic area in the Elk River side channel downstream of 

Thompson Creek.  Westslope cutthroat trout and mountain whitefish muscle selenium 

concentrations were below benchmarks.  Mountain whitefish ovary selenium concentrations were 

greater than the EVWQP Level 1 benchmark but under the species-specific interim screening 

value except for two ovary samples from regressed (i.e., undeveloped) fish.  

Benthic invertebrate abundance metrics were generally within or close to the normal ranges in 

MU3, except in Thompson Creek.  Abundance metrics in the Elk River side channel were low 
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compared to other areas and to the regional normal range; habitat and seasonal flows could be 

influencing the BIC results at this location.  Effects to all BIC metrics were observed in Thompson 

Creek, where the community composition was primarily composed of organisms from the Orders 

Coleoptera and Diptera.   

Unexpected changes occurred at only one monitoring area in MU3 during the current 

RAEMP cycle (Thompson Creek).  Mine influence was expected to be high in Thompson Creek, 

and concentrations of Order constituents were within or below projected ranges.  Tissue selenium 

concentrations were greater than expected based on water quality, potentially due to a 

combination of the presence of bioavailable selenium species 

(e.g., dimethylselenoxide, methylseleninic acid) and the presence of annelids 

(i.e., segmented worms; family Lumbriculidae) in the composite-taxa tissue samples. 

Additional evaluation into the potential role of annelids in elevated composite benthic invertebrate 

tissue selenium results is currently underway.  Effects to benthic invertebrates were within the 

projected ranges, except for Ephemeroptera abundance.  Several factors may have contributed 

to lower Ephemeroptera abundance than expected, including elevated aqueous concentrations 

of mine-related constituents other than Order constituents and calcite presence, or potentially 

habitat factors that were not accounted for in the development of site-specific normal ranges. 

No effects and no apparent change in condition from the normal reference ranges or benchmarks 

were observed at 89% (on average) of the lotic portion of the watershed.  Conditions were 

generally consistent with expectations, except for Thompson Creek where benthic invertebrate 

tissue and BIC metrics were impacted.  In addition, all the lentic areas assessed in the Lentic 

Area Supporting Study in MU3 were classified as low exposure risk to aquatic and aquatic-

dependent biota based on tissue, water, and/or sediment chemistry.  

Management Unit 4 

Management Unit 4 (MU4) drains an area of about 96,900 ha and represents 20 percent of the 

total study area.  The northern portion of MU4 is bisected by the Elk River, with Michel Creek 

joining the Elk River at the southern end of the MU.  Tributaries within this MU that feed into the 

Elk River include Grave, Harmer, Six Mile, Brule, Otto, Goddard, Wilson (Cummings), and 

Michel creeks.  There are also a number of smaller tributaries feeding into Michel Creek, some of 

which are not influenced by current mining activities (e.g., Alexander, Andy Good, 

and Leach creeks), and others that carry mine-influenced flows from CMO (e.g., Corbin Creek) 

or EVO (e.g., Gate, Bodie, Balmer, and Erickson creeks). 

Peak seasonal concentrations of mine-related water quality constituents were highest in the 

tributaries to Michel Creek (Corbin Creek, Erickson Creek, Gate Creek, and Bodie Creek).  

Concentrations of sulphate were above the EVWQP Level 2 benchmarks for effects to benthic 
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invertebrates in at least one season in each above-mentioned tributaries, and were higher in 2019 

compared to the previous RAEMP cycle and/or the base year (2012).  Total nickel concentrations 

were greater than the Level 3 interim screening value in Corbin Creek, Gate Creek, and Bodie 

Creek, and increases since the base year were detected in Gate Creek and Bodie Creek.  

Aqueous concentrations of mine-related constituents in Michel Creek were below respective 

Level 1 benchmarks or screening values in all areas except for immediately downstream of Corbin 

Creek at RG_MIDCO, where total nickel concentrations were greater than the Level 2 interim 

screening value seasonally, with a peak in 2018.  Concentrations of mine-related constituents 

were below respective benchmarks and screening values for effects to benthic invertebrates in 

Harmer Creek, Grave Creek, and Balmer Creek, and the Elk River.  Summer seven-day flow was 

flagged as being lower than the Level 3 screening value in the Elk River in 2019, but annual 

seven-day low flows and annual peak flows were within the expected range.  Calcite index 

was high (1.0 or greater) in most of the mine-influenced tributaries in MU4.  

Benthic invertebrate tissue selenium concentrations were below the EVWQP Level 1 benchmark 

for effects to benthic invertebrates in all areas of MU4, except in lower Harmer Creek, 

Grave Creek, and Bodie Creek (above the Level 3 benchmark in Bodie Creek).  Increases relative 

to the base year and/or the previous RAEMP cycle were observed in lower Harmer Creek, Bodie 

Creek and in Michel Creek upstream of Erickson Creek, but concentrations at the latter remained 

below EVWQP benchmarks.   

Like other MUs, westslope cutthroat trout muscle selenium concentrations were below the 

benchmark for effects (muscle equivalent based on egg EC10) .  Selenium concentrations in 

mountain whitefish muscle samples were greater than the British Columbia selenium guideline 

for muscle in all but one sample and mean selenium concentrations in several mountain whitefish 

ovary samples were greater than the species-specific screening value (29.3 mg/kg dw).  

Ovary selenium concentrations in all samples were greater than the EVWQP Level 1 benchmark.  

The Grave Harmer Westslope Cutthroat Trout Population Study completed between 2017 and 

2019 indicated strong evidence for a declining population within Harmer Creek above the Harmer 

Creek Sedimentation Pond dam.  Juvenile abundance declined by 98% (potentially related to 

juvenile recruitment failure) and adult/sub-adult by 26%.  An evaluation into the cause of this 

decline will proceed consistent with work underway for the upper Fording River.   

The greatest effects to BIC were seen in the tributaries with the highest aqueous concentrations 

of mine-related constituents (e.g., Corbin Creek, Erickson Creek, Gate Creek, Bodie Creek).  

Specifically, low (below normal ranges) % EPT, % Ephemeroptera, and Ephemeroptera 

abundance were observed in these areas.  Lower % EPT and % Ephemeroptera than normal 

ranges were also observed in Michel Creek immediately downstream of Corbin Creek 
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(RG_MIDCO), to a lesser extent downstream of Andy Good Creek (RG_MIDAG), and in lower 

Michel Creek at the EVO Compliance point (RG_MICOMP).  Few temporal changes compared to 

the previous RAEMP cycle and/or the base year were detected. 

Analysis of changes over time identified a clear increasing step change in nitrate concentrations 

at RG_MI25 (CM_MC1; reference) between 2013 and 2014, and another between 2016 and 

2017, but concentrations were lower than the EVWQP Level 1 benchmark, and have decreased 

since the peak in 2017.  No source of mine-exposure has been identified around RG_MI25, and 

the concentrations of other Order constituents were unchanged over time aside from a small 

increase in total selenium in 2019 compared to the base year (2012).  Some effects to BIC 

abundance metrics were observed at RG_MI25 (i.e., lower than the site-specific normal ranges), 

but these were unlikely to be related to water quality because concentrations of Order constituents 

were below their respective benchmarks.   

Benthic invertebrate tissue selenium concentration was greater than expected based on aqueous 

selenium concentrations in upper Harmer Creek (RG_HACKUS) in 2019.  The tissue selenium 

concentration was above the normal range but below the EVWQP Level 1 benchmarks for effects 

to juvenile fish, benthic invertebrates, and birds, and has not changed statistically over time.  

Benthic invertebrate tissue selenium concentrations in lower Harmer Creek 

(RG_HACKDS, EV_HC1) were also greater than projected based on water quality in 2019, and 

concentrations were similarly high in 2018 and 2016.  Harmer Sedimentation Pond is located 

upstream of RG_HACKDS, and is thought to be contributing to higher tissue selenium 

concentrations downstream, similar to other areas in the Elk River watershed that have 

sedimentation ponds upstream of the sampling location (e.g., Greenhills Creek and LCO 

Dry Creek).  Selenium speciation samples have been collected quarterly just downstream of 

Harmer Sedimentation Pond (EV_HC1) since 2017, and results suggest that concentrations of 

organoselenium species (dimethyselenoxide and methylseleninic acid), as well as selenite, 

tended to be highest in September, which coincided both with timing of benthic invertebrate 

sampling, as well as seasonal low flows during the growing season when selenium speciation 

and bioaccumulation in ponded areas are the highest.  Lower than expected % EPT at 

RG_HACKDS may be partly explained by the elevated tissue selenium concentrations observed 

in this area (greater than the EVWQP Level 1 benchmark for effects to benthic invertebrates) but 

evaluations will continue in the next RAEMP cycle. .   

Similar to RG_HACKDS, benthic invertebrate tissue selenium concentrations were higher than 

expected based on projected water quality in Grave Creek and Balmer Creek.  In the Elk River 

downstream of the confluence with the Fording River (RG_EL19), lower than expected % EPT 

was observed, but aqueous concentrations of Order constituents, benthic invertebrate tissue 
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selenium concentrations, and other BIC metrics were all within predicted ranges.  In fact, two of 

the five replicate BIC samples collected at RG_EL19 were with the site-specific normal ranges for 

% EPT, suggesting that natural variation may at least partially explain the observed effects.   

While the concentrations of mine-related constituents were high in tributaries to Michel Creek that 

are influenced by EVO, they were generally not greater than projections.  Effects to BIC relative 

abundance were observed in Erickson Creek (% EPT and % Ephemeroptera), as well as low 

Ephemeroptera abundance, and the BIC was dominated by Chironomidae and Plecoptera 

(Families Perlodidae and Peltoperlidae) taxa.  Water quality and calcite presence/concretion are 

the factors most likely to be influencing the BIC in Erickson Creek.  Family Peltoperlidae, in 

particular, were not found in high numbers in other areas of the watershed, and thus may be 

particularly tolerant of conditions specific to Erickson Creek.  

Benthic invertebrate tissue selenium concentrations in Bodie Creek (RG_BOCK) were higher than 

expected based on projected water quality in 2019, and also higher than the upper prediction limit 

of the lotic selenium bioaccumulation model.  Tissue selenium concentrations have varied widely 

over time at RG_BOCK, with no consistent pattern.  It is expected that the composition of taxa in 

tissue samples may be influencing the selenium concentrations; annelid worms 

(Family Lumbriculidae), known to be present in samples from Bodie Creek, may bioaccumulate 

more selenium than most other taxa.  In addition, selenium speciation analysis in July 2018 

showed elevated concentrations of organoselenium species (dimethyselenoxide and 

methylseleninic acid) and selenite, which corresponded to elevated selenium concentrations in 

tissue samples collected at the same time.   

Water quality in Corbin Creek is heavily influenced by CMO, as is Michel Creek immediately 

downstream of Corbin Creek (RG_MIDCO).  Concentrations of all Order constituents were above 

projected values using the Regional Water Quality Model in Corbin Creek, and nitrate and 

selenium concentrations were above projections downstream in Michel Creek.  

Site-specific projections for RG_MIDCO indicated that concentrations of mine-related 

constituents were within projected values when operational changes in water management were 

considered.  Elevated aqueous nickel and cobalt was detected in water from both RG_CORCK 

and RG_MIDCO, with concentrations decreasing to near reference concentrations quickly from 

upstream to downstream.  Concentrations of nickel and cobalt in benthic invertebrate tissues were 

also higher compared to reference areas.  Calcite concretion may also be impacting BIC in Corbin 

Creek, but less so in Michel Creek.  The findings from chronic toxicity testing and the CMO LAEMP 

also indicated that nickel likely contributes to effects on BIC and additional work is being 

conducted in Michel Creek in 2020 to support development of a nickel benchmark. .   
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In the rest of Michel Creek, little to no unexpected effects on water quality or benthic invertebrates 

were observed.  Some effects on relative abundance metrics (% EPT, % Ephemeroptera) were 

observed at monitoring areas in Michel Creek near the confluence with the Elk River, but they 

were related to an increase in the abundance of non-EPT taxa rather than a decrease in EPT, 

and were likely at least partially related to natural variation.  

No effects and no apparent change in condition from the normal reference ranges or benchmarks 

were observed at 89% (on average) of the lotic portion of the watershed.  The measurement 

endpoints exhibiting the greatest effects were aqueous nickel concentrations, flow metrics, and 

BIC metrics.  While the RAEMP did not identify any effects on fish metrics, a population evaluation 

in upper Harmer Creek identified a declining population trend (juvenile recruitment failure) in the 

monitoring program conducted in 2019.  Of the lentic areas in MU4, seven mine-exposed areas 

were considered high exposure risk to aquatic and aquatic-dependent biota based on tissue, 

water, and/or sediment chemistry.   

Water quality in MU4 is expected to improve during the next monitoring cycle as a result of 

treatment and management plans at both EVO and CMO. 

Management Unit 5 

Management Unit 5 (MU5) represents the portion of the Elk River downstream from Michel Creek 

to its confluence with the Koocanusa Reservoir.  MU5 drains an area of about 148,000 ha and 

represents 30 percent of the total study area.  No active coal mines are located within MU5, and 

there are no tributaries affected by Teck’s mining operations. 

Peak seasonal concentrations of mine-related water quality constituents were lower than the 

benthic invertebrate EVWQP Level 1 benchmark in all areas throughout the MU and have not 

changed over time.  Effects to benthic invertebrate communities (i.e., at least one endpoint below 

the site-specific normal range) were minimal across the MU, with only % EPT and 

% Ephemeroptera falling below the site-specific normal ranges at one or more areas.  

Calcite index values were within the normal range at all areas.  Westslope cutthroat trout muscle 

samples had selenium concentrations below the species-specific benchmark (muscle equivalent), 

and most mountain whitefish muscle samples had concentrations below the EVWQP Level 1 

benchmark.  Mountain whitefish ovary selenium concentrations were above the EVWQP Level 2 

or 3 benchmark in most samples but only one sample was greater than the interim species- 

specific screening value.   Temporal increases in muscle selenium were detected for both species.  

While some water quality constituents had concentrations above projected values, concentrations 

of all Order constituents and total nickel were lower than the EVWQP Level 1 effects benchmarks 

and/or screening values for benthic invertebrates, and thus were not expected to cause effects 
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on the BIC.  Despite this, % EPT and % Ephemeroptera were at or below the site-specific normal 

range in one or more samples at all mine-exposed monitoring areas in MU5, but due to an 

absence of substantial mine-related stressors, it is likely that the observed effects were 

predominantly related to natural variability in BIC and/or possibly confounding factors related to 

anthropogenic sources other than mining (e.g., urbanization, agriculture, municipal 

wastewater effluents). 

Composite-taxa benthic invertebrate tissue selenium concentrations were higher than projected 

based on aqueous selenium concentrations in the Elk River near the mouth (RG_ELH93); 

however, concentrations have decreased since 2015 and 2016, and were within the normal range 

and below the most sensitive EVWQP Level 1 benchmark in 2019.  In addition, the increase above 

the projected concentration was small, and the measured concentrations were well within the 

prediction interval of the lotic selenium bioaccumulation model.  While the source of aqueous 

selenium at RG_ELH93 is likely mining, it is probable that local habitat conditions 

(e.g., algal growth [Didymosphenia geminate], was suspected in 2015 and 2016 based on 

field observations) or benthic invertebrate tissue sample composition may be contributing to 

slightly higher than expected tissue selenium concentrations.   

No effects and no apparent change in condition from the normal reference ranges or benchmarks 

were observed at 85% (on average) of the lotic portion of the watershed.  The measurement 

endpoints exhibiting the greatest effects in mine-exposed areas were % EPT 

and % Ephemeroptera.  Of the lentic areas monitored in MU5, only one area (Stanford Pond) 

was identified as high exposure risk to aquatic and aquatic-dependent biota due to elevated 

selenium concentrations in biota.  No mining exists in MU5; thus, no treatment or mitigation is 

currently planned within this MU.  Treatment planned or occurring upstream should have a 

positive impact on water quality in MU5 by reducing concentrations of mine-related constituents 

in water.   

Management Unit 6 

The Elk River flows into Koocanusa Reservoir, which is a widening of the Kootenay River that 

was created by the Libby Dam in Montana.  Three Canadian rivers, the Kootenay (62% of mean 

annual inflow), Elk (26%), and Bull (11%), supply most of the reservoir's inflow and are the major 

influences on the limnology of Koocanusa Reservoir.   

Characterization of chemical and biological conditions in Koocanusa Reservoir has been ongoing 

since existing conditions were established as part of the 2014 to 2016 monitoring program.  

Results of the most recent three-year monitoring period (i.e., 2017 to 2019) are 

summarized below.  Consistent with the study design, only water quality was assessed in the 
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Canadian portion of the reservoir in 2017, with monitoring of sediment and biota resuming in 2018 

and 2019. 

Mean monthly concentrations of Order constituents in water were consistently below SPOs at 

RG_DSELK from 2017 to 2019, with the exception of selenium in April 2018; however, this sample 

was collected from the shoreline and not from the permitted sampling location due to 

safety concerns.  Of the other water quality constituents that were assessed, only nickel and zinc 

had one or more samples with concentrations above respective guidelines and benchmarks in 

2017 and/or 2018.  Except for sulphate and selenium downstream of the Elk River, none of the 

Order constituents or other constituents increased in concentration from 2014 to 2019.  

Monthly nitrate and selenium loadings to Koocanusa Reservoir were estimated to be higher from 

the Elk River than the Kootenay River, and generally higher in 2018 than in 2019; however, the 

loadings appear to be consistent with those observed previously from 2014 to 2017. 

Consistent with results from 2014 to 2016, annual median nitrogen:phosphorus (N:P) ratios 

indicated phosphorus limitation throughout the reservoir from 2017 to 2019.  Changes in the 

trophic status of the reservoir throughout the year (primarily in the spring) were observed from 

2017 to 2019 and were reflective of the rapid changes in water levels  that take place from April 

to June during freshet and in response to seasonal reservoir operation adjustments.   

Reservoir levels in April 2019 were much higher than those observed in April 2017 and 2018, but 

similar in June and August in both years.  In April and June of both years, the Elk River appeared 

to be confined to the eastern half of the reservoir basin, but more mixed under full-pool conditions 

in August.  August was also defined by the appearance of a specific conductance 

“inversion -layer”, which was occasionally observed at the lower third of the water column at 

downstream stations. 

Concentrations of several metals and PAHs were consistently higher downstream of the Elk River 

compared to upstream in 2015, 2016, 2018, and 2019.  However, concentrations of all metals 

and PAHs in sediment remained below provincial Severe Effect Level (SEL) guidelines in all 

monitoring years (2013 to 2019) throughout the reservoir.  Except for phosphorus, metals that 

had higher concentrations downstream of the Elk River decreased in concentration in 2018 

and/or 2019 compared to 2015.  In addition, concentrations of several PAHs were lower in 2019 

relative to 2015 for sediment sampled downstream of the Elk River.   

Phytoplankton density, biomass, and richness did not differ between the downstream and 

upstream areas in 2018, nor were there differences in phytoplankton density, biomass, and 

richness, or dominant taxonomic group density and biomass from 2014 to 2018 (except for 

inconsistent differences in the density and biomass of chrysophytes and cryptophytes in some 

monitoring years).  Overall, the phytoplankton community had substantially lower density, 
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biomass, and richness within the reservoir in 2016 and 2018, indicating lower primary productivity, 

compared to 2015, but the differences in community structure among these years were not related 

to the Elk River discharge based on similar differences observed both downstream and upstream 

of the mouth of the river.    

Zooplankton density, biomass, and LPL richness, as well as the density and biomass of the major 

taxonomic groups, were all higher downstream of the Elk River than upstream in June 2018 

and 2019; however, differences in community were observed between years.  In mid- to 

late-summer, following a prolonged period in which near full-pool reservoir levels were 

maintained, the zooplankton community was well established both downstream and upstream of 

the Elk River with both areas dominated by copepods.  Total density and biomass of Rotifera, 

Cladocera, and Copepoda were higher throughout the reservoir since 2015.  Overall, changes 

that occurred between years appeared to be due to seasonal fluctuations in reservoir water levels 

rather than related to mine-influence.   

With few exceptions, mean selenium concentrations in zooplankton tissue throughout 

the reservoir (both Canadian and Montana portions) were below the interim BC selenium 

guideline for dietary effects to benthic invertebrates in 2018 and 2019, and were consistently 

below the EVWQP Level 1 benchmark.  Since 2016, concentrations of selenium in zooplankton 

were higher downstream of the Elk River compared to upstream in summer, but concentrations 

were lower at both areas from 2016 to 2019 compared to 2015. 

The key differences in benthic invertebrate community structure between study areas in 2018 

included lower density of nematodes and Ostracoda, and lower Shannon’s Diversity downstream 

compared to upstream of the Elk River.  Temporally, no changes in richness nor consistent 

changes in density were apparent between 2015 to 2018, but Shannon’s Diversity and the density 

of Nematoda were consistently lower downstream than upstream of the Elk River.  

These differences appear to be based on differences in habitat (i.e., particle size) and 

not mine-related.   

With few exceptions, selenium concentrations in benthic invertebrate tissues were above the 

interim BC guideline of 4 µg/g dw both downstream and upstream of the Elk River, in both the 

Canadian and Montana portions of the reservoir in 2018 and 2019, but remained below the 

EVWQP Level 1 benchmark for fish (11 µg/g dw), the Level 1 benchmark for invertebrates 

(13 µg/g dw; except for one sample in Tenmile in 2019), and the Level 1 benchmark for birds 

(15 µg/g dw).  In general, selenium concentrations in benthic invertebrate tissues collected at 

areas from the Canadian portion of the reservoir in 2018 and 2019 were within the range of 

concentrations observed in previous years (2014 to 2016), and selenium concentrations were 

higher downstream relative to upstream. 
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Temporally, there was no evidence of a mine-related effect on health endpoints for peamouth 

chub from 2014 to 2018.  Redside shiner downstream versus upstream of the Elk River also 

showed limited differences in health endpoints from 2015 to 2018, except for greater growth 

(i.e., weight-at-age and length-at-age) in females from the Gold Creek area compared to the 

upstream (i.e., Sand Creek) area.   

Although the CPUE of redside shiner was lower at the areas downstream of the Elk River 

compared to the Sand Creek upstream area in 2018 and 2019, young-of-the-year were all 

captured in one or two seine hauls at each area, indicating that redside shiner were plentiful at all 

three study areas.  A higher proportion of young-of-the-year was observed downstream compared 

to upstream in 2018, but no differences were observed in 2019.   

Redside shiner in Tenmile in May 2018, westslope cutthroat trout from Elk River and Rexford in 

2018, and mountain whitefish from Sand Creek in 2018 had selenium muscle concentrations 

above the BC Guideline (4 µg/g dw) but below the US EPA criterion (11.3 µg/g dw), but neither 

westslope cutthroat trout or mountain whitefish selenium concentrations were above their species 

specific EVWQP Level 1 benchmarks (15.5 µg/g dw and 29.3 µg/g dw respectively). Selenium 

concentration in fish muscle in 2018 and 2019 from the remaining fish muscle samples were 

below both the BC guideline and the US EPA criterion. Mean selenium concentrations in ovary 

tissues of peamouth chub, redside shiner, and northern pikeminnow collected downstream and 

upstream of the Elk River in 2018 and 2019 were often greater than the BC chronic guideline (11 

µg/g dw).  Redside shiner and NSC were also frequently above the US EPA criterion (15.1 µg/g 

dw) both downstream and upstream of the Elk River in 2018 and 2019, and NSC even exceeded 

and the EVWQP Level 1 benchmark for reproductive effects to fish (18 µg/g dw) upstream of the 

Elk River in 2019.  Generally, selenium concentrations in fish muscle showed no consistent 

difference between downstream and upstream of the Elk River, and selenium concentrations in 

ovaries are subject to uncertainty regarding ovary development.  A recent study on the 

reproductive effects of selenium on northern pikeminnow identified that elevated selenium 

concentrations were often associated with immature ovaries, and further work is being done to 

understand species specific selenium toxicity for northern pikeminnow. 

Results from the 2017 to 2019 monitoring in Koocanusa Reservoir suggest that changes are 

variable between seasons and years, with changes often observed throughout the reservoir.  

For example, although metal concentrations were generally higher in sediment downstream 

relative to upstream of the Elk River, metals that were elevated relative to guidelines were 

elevated both downstream and upstream of the Elk River.  Similarly, although higher zooplankton 

and benthic invertebrate tissue selenium concentrations have been observed downstream of the 

Elk River, concentrations above the BC guideline were noted at various times in both downstream 
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and upstream areas.  In addition, ovary selenium concentrations in northern pikeminnow in 2018 

and 2019 were higher upstream of the Elk River compared to all other areas.  Some study 

components, such as plankton community and trophic status, also appear to be primarily driven 

by the dynamic changes in reservoir levels, and dependent on whether the reservoir is in riverine 

or lentic condition.  Overall, the results suggest that mine-related influences associated with the 

Elk River are having limited effects on the biota within Koocanusa Reservoir. 

Conclusions 

Aqueous concentrations of mine-related constituents were generally below EVWQP Level 1 

benchmarks for selenium, nitrate, and sulphate, as well as the interim screening value for nickel 

in main stem areas throughout the Elk River watershed.  While water quality in some mine-

influenced tributaries exceeded benchmarks and screening values, most concentrations were 

expected based on the regional water quality model (RWQM) projections.   

Benthic invertebrate tissue selenium concentrations also remained below the EVWQP Level 1 

dietary benchmarks in most monitoring areas, and very few lotic or lentic areas had tissue 

selenium concentrations greater than the upper prediction interval generated from the lotic and 

lentic selenium bioaccumulation models, respectively.  The majority of unexpected effects were 

observed in benthic invertebrate community metrics, in particular the relative abundance metrics 

(i.e., % EPT, % Ephemeroptera).  Benthic invertebrate communities are inherently complex and 

vary naturally both spatially and temporally related to habitat factors (e.g., seasonality, headwater 

communities vs. communities at the mouth of a river).  Habitat factors  often vary in a similar 

manner to variations in mine-related stressors, making the identification of clear cause and effect 

relationships difficult.   

A significant decrease in westslope cutthroat trout population size applicable to all age classes 

was identified in the upper Fording River (MU1), as well as to a lesser extent in the Harmer-Grave 

system in MU4.  Investigations are currently underway to evaluate the cause of the population 

decline in MU1 and will be undertaken to evaluate the potential population decline 

in Harmer-Grave. Few changes over time in fish tissue selenium concentrations were identified 

in monitoring conducted under the RAEMP.  

In almost all cases where unexpected effects were determined to be mine-related, they had 

already been identified under the previous RAEMP, a LAEMP, another supporting study, or will 

be flagged through the AMP response framework for follow-up responses (e.g., further evaluation 

or additional monitoring, management).  The 2021 to 2023 RAEMP monitoring cycle study design 

will take the findings of the current report and supporting studies into consideration to facilitate 

continual improvement of the understanding of conditions, and to inform adaptive management. 
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AFDM -  
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CIc – Calcite Concretion Score (Sum of particle concretion score)/(Number of particles counted) 

CMO – Coal Mountain Operation 

COI – Constituents of interest 

COSEWIC – Committee on the Status of Endangered Wildlife in Canada 

CPUE – Catch-per-unit-effort 

CRC ICP-MS – Collision Reaction Cell Inductively Coupled Plasma-Mass Spectrophotometry 

CRM – Certified Reference Material 

CSM – Conceptual Site Model 

CVAFS – Cold Vapour Atomic Fluorescence Spectrophotometry 

CV – Coefficient of Variation 

DCWMS – Dry Creek Water Management System 

DELT - Deformities, Erosions, Lesions, and Tumors 
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DO – Dissolved Oxygen 

DOC – Dissolved Organic Carbon 

DQR – Data Quality Review 

DQO – Data Quality Objective 

DS – Downstream 

DSS – Digital Sampling Sensor 

dw – Dry Weight 

EA – Environmental Assessment 

EEM – Environmental Effects Monitoring 

EMC – Environmental Monitoring Committee 

ENV – British Columbia Ministry of Environment and Climate Change Strategy (formerly 
BCMOE) 

EPA – Environmental Protection Agency 

EPT – Ephemeroptera (mayflies), Plecoptera (stoneflies), Trichoptera (caddisflies) 

EVFFHC – Elk Valley Fish and Fish Habitat Committee 

EVO – Elkview Operation 

EVWQP – Elk Valley Water Quality Plan 

EWT – Early Warning Trigger 

FLNRORD – Ministry of Forest, Lands, and Natural Resource Operations, and Rural 

Development 

FRO – Fording River Operation 

FRO – S – Fording River Operation South 

GC/MS – Gas Chromatography with Mass Spectrometric Detection 

GIS – Geographic Information System 

GHO – Greenhills Operation 

GLM – Generalized Linear Model 

GPS – Global Positioning System 

GSI – Gonadosomatic Index 

HR – High Resolution 

HRT – Hydraulic Retention Time 

HSD – Honestly Significant Differences 

ICP-MS – Inductively Coupled Plasma Mass Spectrometry 

Ind/L – Individuals per Litre 

IPA – Implementation Plan Adjustment 

IS – Independent Scientist 
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ISQG – Interim Sediment Quality Guideline 

KNC – Ktunaxa Nation Council 

K-M – Kaplan-Meier method 

KO - Kokanee 

KS – Kolmogorov-Smirnov  

KU – Key Uncertainty 

LAEMP – Local Aquatic Effects Monitoring Program 

LCO – Line Creek Operation 

LOCII – Line Creek Operation Phase II 

LEL – Lowest Effect Level 

LFR – Lower Fording River 

LLM – Linear Mixed-effect Model 

LMC – Lower Michel Creek 

LPL – Lowest Practical Level, referring to taxonomic identification of benthic invertebrates 

LRL – Laboratory Reporting Limit 

LSI – Liver Somatic Index 

LSU – Longnose Sucker 

MAD – Median Absolute Deviation 

MCT – Measure of Central Tendency 

MER – Middle Elk River 

MFLNRO –  

MFWP – Montana Fish, Wildlife, and Parks 

MOD – Magnitude of Difference 

MQ – Management Question 

MT DEQ – Montana Department of Environmental Quality  

MU – Management Unit 

MW – Mountain Whitefish 

NMDS – Non-metric Multi-dimensional Scaling  

N:P – Nitrogen to Phosphorous Ratio 

NOAEC – No Observable Adverse Effects Concentration 

NSC – Northern Pikeminnow 

PAH – Polycyclic Aromatic Hydrocarbon 

PCA – Principal Components Analysis 

PCC – Peamouth Chub 

PEL – Probable Effect Level 
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Qx – referring to calendar quarters 

QA/QC – Quality Assurance / Quality Control 

QAPP – Quality Assurance Project Plan 

r – Correlation Coefficient 

RAEMP – Regional Aquatic Effects Monitoring Program 

RB – Rainbow Trout 

RDA – Redundancy Analysis 

RSC – Redside Shiner 

RWQM – Regional Water Quality Model 

SARA – Species at Risk Act 

SD – Standard Deviation 

SEL – Severe Effect Level 

SPO – Site Performance Objective 

SQI – Sediment Quality Index 

SRC – Saskatchewan Research Council 

STP – South Tailings Pond 

TDS – Total Dissolved Solids 

TEL – Threshold Effect Level 

TKN – Total Kjeldahl Nitrogen 

TN:TP – Total Nitrogen:Total Phosphorus 

TOC – Total Organic Carbon 

TSI – Trophic Status Index 

TSS – Total Suspended Solids 

UER – Upper Elk River 

UMC – Upper Michel Creek 

US – Upstream 

US ACE – United States Army Corps of Engineers 

US EPA – United States Environmental Protection Agency 

USGS – United States Geological Survey 

UTM – Universal Transverse Mercator system 

UU - Underlying Uncertainties 

WCT – Westslope Cutthroat Trout 

WLC – West Line Creek 

WQG – Water Quality Guideline 

WQI – Water Quality Index 
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1 INTRODUCTION 

1.1 Background 

1.1.1 Setting 

The Elk River watershed is located in the southeastern corner of British Columbia (BC) in the 

rugged terrain of the Front and Border Ranges of the Rocky Mountains, with peaks up to 

3,300 metres (m) in the north and 2,200 m in the south.  From its headwaters at Elk Lakes near 

the continental divide, the Elk River flows in a southwesterly direction and into Koocanusa 

Reservoir about 20 kilometres (km) upstream from the Canada/United States (U.S.) border 

(Swain 2007).  Koocanusa Reservoir was created by the damming of the Kootenay4 River at 

Libby, Montana, U.S., in 1972 (HydroQual 1990). 

The Ktunaxa First Nation has occupied lands in the region for more than 10,000 years 

(KNC 2005).  Rivers and streams of the region provide culturally important sources of fish 

and plants.  The Ktunaxa Territory is divided into traditional land districts historically associated 

with key actors in the Ktunaxa creation story, but also with specific key resources and with specific 

Ktunaxa individuals or lineages that held particular authority and responsibility for stewardship of 

resources in those areas (Robertson 2010). 

Teck Coal Limited (Teck) operates five mines in the Elk River watershed to extract steel-

making coal.  The five mines are the Fording River Operation (FRO), Greenhills Operation (GHO), 

Line Creek Operation (LCO), Coal Mountain Operation (CMO; currently not actively mining and 

in care and maintenance); and Elkview Operation (EVO; Figure 1.1). 

1.1.2 Aquatic Environment 

Aquatic habitats in the Elk River watershed represent a combination of in-channel and off-

channel areas.  Aquatic habitats of the Elk River watershed are predominantly lotic habitat, 

characterized by flowing, cold, and well-oxygenated water, and coarse bottom substrates 

(e.g., largely cobbles and gravels) (IRCL 2008), but some in-channel semi-lentic areas exist and 

areas are characterized by slower flows and finer substrates.  Off-channel aquatic habitats are 

much less common and have varying degrees of surface or groundwater connectivity to main 

stem or tributary habitats, including side-channels, oxbows, wetlands, ponds, and small lakes.  

Depending on the degree of surface water connectivity to main stem areas (i.e., fully connected, 

seasonally inundated, or rarely/never connected), off-channel habitats have characteristics that 

range from lotic (flowing water, typically coarse substrates) to lentic (little or no flow, 

 
4 Spelled “Kootenai” in U.S. 
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fine substrates).  Overall, off-channel habitats represent about 10% of the total aquatic habitat 

downstream of Teck’s mines, and areas with truly lentic characteristics are uncommon 

(IRCL 2008).  

The Elk River flows into Koocanusa Reservoir, which is a widening of the Kootenay River that 

was created by the Libby Dam in Montana.  The reservoir is operated by the United States Army 

Corps of Engineers (US ACE) and reached full pool in June 1974 (Storm et al. 1982).  At full pool, 

the reservoir is 155 km in length and straddles the border between Canada (about 68 km in length) 

and the U.S. (87 km in length; Hamilton et al. 1990).  At maximum drawdown, reservoir volume, 

mean depth, surface area, and total length are reduced by up to 85%, 51%, 69% and 53%, 

respectively, with the largest relative changes occurring in the Canadian portion of the reservoir 

(Hamilton et al. 1990).  Three Canadian rivers, the Kootenay (62% of mean annual inflow), 

Elk (26%), and Bull (11%), supply most of the reservoir's inflow and, therefore, exert a major 

influence on the limnology of Koocanusa Reservoir (Woods 1982; Hamilton et al. 1990).  

Water levels within Koocanusa Reservoir are generally lowest in February through April and 

highest in summer/early fall.  Normal annual pool fluctuation is about 35 m and mean residence 

time is 0.55 years (range 0.14 to 0.73 years) (Storm et al. 1982; Woods and Falter 1982; 

Hamilton et al. 1990).  Although there is visible, channelized water flow in upper portions of the 

reservoir during the winter low elevation period, the reservoir has lentic characteristics 

downstream from the Elk River during most of the year, as evidenced by lack of visible flow and 

surface sediments composed mainly of silt and clay (Minnow 2018a). 

1.1.3 Elk Valley Water Quality Plan and Permit 107517 

In response to concerns of increasing water quality concentrations of selenium, cadmium, nitrate 

and sulphate5, as well as calcite formation within watercourses in the Elk Valley, the BC Minister 

of Environment and Climate Change Strategy (ENV) issued a Minister’s Order in April 2013 

(Number [No.] M113).  The Order outlined a framework to develop an area-based 

management plan (ABMP), the Elk Valley Water Quality Plan (EVWQP), to allow for continued 

and sustainable mining development in the Elk Valley that would achieve the following outcomes: 

 protection of aquatic ecosystem health; 

 management of bioaccumulation of contaminants in the receiving environment 

(including fish tissue); 

 protection of human health; and 

 
5 Collectively referred to as “Order constituents” because they are specifically named in Provincial Order M113. 
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 protection of groundwater.  

In 2013 and 2014, Teck worked with First Nations, governments, scientists, and other 

stakeholders to develop the EVWQP (Teck 2014).  The EVWQP was designed for the Elk River 

watershed and the Canadian portion of Koocanusa Reservoir, which represents the Designated 

Area referred to in Order M113.  The EVWQP divided the Designated Area into six management 

units (MUs) based on geographic features, major tributaries and hydrodynamic characteristics 

(Figure 1.2), five of which are in the Elk River watershed, while the Canadian portion of 

Koocanusa Reservoir represents the sixth MU.  

The process of developing the EVWQP incorporated water, sediment, and biological monitoring 

data to characterize baseline conditions, assess current conditions with respect to aquatic 

ecosystem and human health, and project future water quality.  The water quality assessment 

identified that selenium and nitrate concentrations in the Elk River were routinely greater than 

water quality guidelines and were increasing in many areas (Windward et al. 2014, Teck 2014).  

Selenium bioaccumulation was evident in fish and other biota, and localized effects on biota were 

observed near some mine sources.  Results from Teck’s research and technology development 

program revealed that active water treatment was the most effective option for stabilizing 

selenium and nitrate concentrations in the near-term (Teck 2014).   

Short-, medium-, and long-term targets were derived for specific (“Order”) stations in the EVWQP 

to protect aquatic ecosystem health at an MU scale (Teck 2014).  The EVWQP also outlined the 

initial implementation plan for achieving targets including phased commissioning of active water 

treatment facilities in relevant areas of the watershed. 

Teck submitted the EVWQP to ENV in July of 2014.  In November of 2014, ENV approved the 

EVWQP and issued Permit 1075176 under the Environmental Management Act.  Permit 107517 

regulates discharges from Teck’s five Elk Valley mine operations in a manner consistent with the 

EVWQP and is periodically amended in response to new learnings.  The Permit specifies water 

quality limits and site performance objectives (SPOs) for monitoring stations downstream from 

the mines, and outlines requirements for commissioning and operating water treatment facilities, 

tributary evaluation and management, calcite management, toxicity testing, monitoring of water 

quality, flow and aquatic effects, and adaptive management and reporting.   

Teck’s Regional Aquatic Effects Monitoring Program (RAEMP) is also one of the requirements 

stipulated in Permit 107517 and is the subject of this report.  The requirement for RAEMP 

reporting and submission is as follows: 

 
6 Permit 107517 was most recently amended April 4, 2019. 
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(Section 10.6) “The RAEMP report for the first approved cycle under the ABMP must be 

submitted to the Director by September 30, 2017 and by November 30 of the final year of 

each subsequent three-year monitoring cycle.  The Permittee shall submit a report that 

contains a detailed rationalization of the overall RAEMP including reasons why specific 

monitoring areas are/are not being monitored in a given year.7  The report may include a 

discussion and analysis of the results of the previous cycle of monitoring of the 

following components: 

1. Water quality  

2. Sediment quality and calcite 

3. Water and sediment toxicity testing 

4. Periphyton productivity and community structure 

5. Benthic invertebrate community structure and tissue contaminants 

6. Fish population metrics and tissue contaminants  

7. Amphibian and bird egg tissue contaminants 

8. QA/QC 

Each report will also discuss cumulative effects by providing an integrated interpretation 

of conditions in the Elk River Watershed.  Each report will, on a three-year cycle, verify 

and calibrate the selenium bioaccumulation model using the most recent three years of 

water quality, aquatic effects and other data from any special studies undertaken.” 

Although implementation of the RAEMP is the responsibility of Teck, the program was designed 

with input and advice from the Environmental Monitoring Committee (EMC).  The EMC was 

established after the first RAEMP design was approved and implemented in 2015, and consists 

of representatives from Teck, ENV, the Ministry of Energy, Mines, and Petroleum Resources, the 

Ktunaxa Nation Council (KNC), Interior Health Authority, and an Independent Scientist.  The EMC 

reviews submissions and provides technical advice and input to Teck and the ENV Director, as 

stipulated in Section 12.2 of Permit 107517. 

1.2 Regional Aquatic Effects Monitoring 

1.2.1 Overview 

The RAEMP provides spatially comprehensive monitoring and assessment of potential mine-

related effects on the aquatic environment downstream from Teck’s coal mines in the Elk Valley, 

 
7 This requirement was addressed in the RAEMP study design (Minnow 2018c). 
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with submission of an interpretive report every three years.  The first comprehensive cycle of field 

sampling occurred in 2015, with additional sampling in 2016 at a sub-set of areas in accordance 

with the approved study design (Minnow 2015a).  Results were presented and interpreted in the 

2015-2016 RAEMP Report (Minnow 2018b).  Prior to the first RAEMP cycle, an Aquatic Effects 

Monitoring Program (AEMP; Minnow 2014a) was conducted in 2012, and selenium monitoring 

programs were conduct in 2006 (Minnow et al. 2007) and 2009 (Minnow et al. 2010). 

Although implementation of the RAEMP is the responsibility of Teck, the program was designed 

with input and advice from ENV and the KNC.  The first RAEMP study design was submitted to 

ENV by Teck in November 2014, updated in response to approval conditions from ENV 

(BCMOE 2014), re-submitted in March 2015 (Minnow 2015a), and approved by ENV in 

October 2015 (BCMOE 2015).     

The most recent RAEMP study design (2018 to 2020) was submitted in draft to the EMC 

on December 15, 2017.  Advice and input from the EMC were incorporated, and the study design 

was updated and submitted to the Director on March 31, 2018 (Minnow 2018c).  A subset of areas 

was sampled in 2017 in accordance with the first RAEMP study design (Minnow 2015a), and two 

comprehensive field sampling programs were conducted in 2018 and 2019, in accordance with 

the 2018-2020 RAEMP study design (Minnow 2018c).  A separate study design was prepared for 

Koocanusa Reservoir (MU6; Minnow 2018f). This report presents the results of the 2017to 2019 

reporting cycle for MU1 to MU6.     

Permit 107517 originally required Teck to develop local aquatic effects monitoring programs 

(LAEMPs) at LCO, FRO, and GHO to assess localized concerns on a more frequent and/or 

spatially intensive basis (Figure 1.3).  The LCO LAEMP was designed to assess the impacts of 

the Active Water Treatment Facility (AWTF) discharge on the receiving environment.  

Similarly, the FRO LAEMP was designed to address both the baseline and post-commissioning 

periods of the future FRO-South (FRO-S) AWTF (commissioning anticipated in Q2 2021), as well 

as to assess concerns over projected increases in aqueous nitrate concentrations in the upper 

Fording River prior to treatment.  The GHO LAEMP was initiated to assess the impacts of mine 

influences from the tributaries on the west side of GHO on the Elk River side channel.  The permit 

was amended on August 25, 2018 to include the development of a LAEMP at CMO to assess the 

magnitude and extent of influence on water quality, calcite, and benthic invertebrate 

communities downstream (Figure 1.3).  The CMO LAEMP was reported for the first time 

in June 2020.  A LAEMP has been in place for LCO Dry Creek under a separate permit 

(Permit 106970) since 2015.  LAEMPs are required at specific areas until uncertainties around 

potential localized effects are reduced sufficiently such that concerns no longer exist, or relevant 
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monitoring can be incorporated into the RAEMP.  Applicable data from these programs have been 

included in this report. 

In addition to the LAEMPs described above, Teck conducts a variety of programs to monitor, 

evaluate, and/or manage the aquatic effects of mining operations within the Elk Valley at local 

and regional scales: 

 Water Quality Monitoring Program; 

 Regional and Site-specific Groundwater Monitoring Programs; 

 Flow Monitoring Plan; 

 Regional Calcite Monitoring Program; 

 Chronic Toxicity Testing Program; 

 Fish and Fish Habitat Management Program; 

 Tributary Evaluation and Management Plan; and 

 Supporting studies to the RAEMP (Section 1.2.3). 

Relevant data from these programs are summarized in this report to describe and support 

assessment of conditions in the aquatic habitats of the Elk River watershed downstream from 

Teck’s mines.   

1.2.2 Supporting Studies 

1.2.2.1 Lentic Area Supporting Study 

Historical information is limited regarding the number and locations of lentic areas in the Elk River 

watershed, which lentic areas are used by amphibians, birds, or fish, and which of those areas 

are, or could become, influenced by mining activities.  Therefore, a Lentic Area Supporting Study 

and Amphibian Occurrence and Distribution Study were undertaken to generate better 

understanding of the ecology of lentic habitats in the Elk River watershed and potential effects on 

receptors using those habitats.  The objectives of the Lentic Area Supporting Study were to: 

 understand the use of lentic areas in the Elk River watershed by aquatic-dependent 

organisms (i.e., amphibians, birds, and fish); and  

 characterize relationships between exposure to mine-related constituents and potential 

effects on aquatic life and aquatic-dependent organisms (i.e., amphibians, birds, and fish) 

in lentic areas of the Elk River watershed. 

The lentic area supporting study included surveys and/or sampling of lentic areas for: 
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 Amphibian occurrence and distribution;  

 Fish presence and community; 

 Aquatic and aquatic-dependent bird presence and community;  

 Amphibian eggs, bird eggs, fish (longnose sucker) tissues, and benthic invertebrate 

tissues for analysis of metals/metalloids; 

 Water quality; 

 Sediment quality; 

 Measurement of indicators of longnose sucker population survival, growth, and/or 

reproduction; and 

 Measurement of habitat variables (i.e., to determine the degree to which a particular 

location represents truly lentic habitat). 

1.2.2.2 Columbia Spotted Frog Selenium Toxicity Study 

Starting in spring 2018, a pilot selenium reproductive toxicity study was initiated with Columbia 

spotted frog to characterize effects of maternally transferred selenium on 

embryonic development.  The study design included collection of Columbia spotted frog egg 

masses from lentic areas representing a range of selenium concentrations (i.e., mine settling 

ponds, other mine-exposed areas, and reference areas) for rearing under controlled 

laboratory conditions.  Test endpoints included embryo survival, time for hatch, larval deformity, 

and growth (wet weight).  The combined toxicological and tissue chemistry data was used to 

evaluate whether observed effects can be attributed to selenium in a dose-dependent fashion; 

however, eggs with a sufficiently high selenium concentration to elicit toxicological effects were 

not found in 2018 or 2019 (the maximum selenium concentration in egg masses used in the 

2018/2019 studies was 11 mg/kg dry weight [dw]; Golder 2020a).  Thus, a toxicity threshold for 

selenium may not be defined for the Elk River watershed. Results of the work completed in 2018 

and 2019 will be used to inform additional studies in 2021, as necessary (in consultation with 

the EMC).   

1.2.2.3 Redside Shiner Selenium Toxicity Study 

Previous monitoring of redside shiner from Koocanusa Reservoir showed that selenium 

concentrations in ovaries exceeded the 2016 United States Environmental Protection Agency 

selenium criterion for fish egg/ovary (15.1 mg/kg dry weight [dw]) and the EVWQP level 1 

benchmark (18 mg/kg dw) for reproductive effects to sensitive fish species (Minnow 2018a).  

Redside shiner also had the highest ratio of ovary to muscle selenium concentrations compared 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP 2017 to 2019 

 November 2020 | 11 

to other species sampled in the reservoir.  The implications of these egg selenium concentrations 

for redside shiner reproduction were uncertain because toxicity data did not exist for this species.  

To address this uncertainty, a reproductive toxicity study was conducted in 2018 and 2019 to 

evaluate effects of selenium on early life stages of redside shiner, using fish collected from areas 

representing a range of selenium exposure (i.e., mine-exposed and reference areas).  Results of 

the study did not identify evidence of selenium effects on survival, growth, or deformity of redside 

shiner up to the maximum selenium concentration of 28 mg/kg dw in ripe eggs.  The study also 

showed that selenium concentrations in ovaries (range of 1.5 to 47 mg/kg dw) were higher than 

those in ripe eggs (range of 0.71 to 28 mg/kg dw), thus indicating that selenium concentrations in 

ovaries should be interpreted with caution because they overestimate the concentration of 

selenium that developing embryos are exposed to. Thus, the threshold for reproductive selenium 

toxicity to redside shiner was defined as being >28 mg/kg dw in ripe eggs (Golder 2020b).   

1.2.2.4 Sediment Toxicity Supporting Study 

A supporting study was initiated during the current RAEMP cycle to initially address the following 

study objectives: 1) more clearly defining and testing the range of concentrations of mine-related 

constituents of interest (e.g., selenium and polycyclic aromatic hydrocarbons [PAHs]) that may 

contribute to sediment toxicity; 2) evaluating the effect on test results of using overlying 

site-collected water in the test vessels compared with use of laboratory control water; and 

3) assessing the relationships between sediment chemistry, toxicity, and benthic invertebrate 

community endpoints (sediment toxicity triad), to determine if effects can be linked to specific 

concentrations of mine-related stressors.  The assessment of sediment toxicity in lotic areas was 

initiated in 2019 (Golder and Minnow 2019).Preliminary results using Hyalella azteca indicated 

that sediment alone did not cause toxicity and it remained unclear how the combination of 

sediment and site water caused effects (Golder 2020g).  A repeat of the study is planned for fall 

2020 and will include an assessment of Hexagenia sp. as well.  Sediment chemistry data collected 

in 2018 and 2019 during the implementation of the Lentic Area Supporting Study and RAEMP 

were used to inform the selection of lentic areas to be included in the lentic sediment toxicity 

study, however, sediment toxicity testing is scheduled for 2021 and thus, results will be included 

in the next RAEMP cycle.  

1.2.2.5 Nutrient Study 

The approval letter from ENV (BCMOE 2014) for the 2015-2016 RAEMP study design 

(Minnow 2015a) included a condition to complete “Additional studies to assess nutrient loading in 

the Fording and Elk River from mine-related sources.”  This requirement was partially addressed 

through the 2016 evaluation of nutrient effects on aquatic productivity related to commissioning 

of the West Line Creek AWTF, which included evaluation of regional water quality and biological 

monitoring data (Minnow 2017b).  To complete this requirement, an additional assessment was 

undertaken to more directly evaluate nutrient concentrations and biological productivity in the Elk 
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River watershed.  The assessment includes evaluation of nutrient concentration trends 

(e.g., nitrate, total phosphorus, orthophosphate) and correlation analyses between observed 

concentrations and biological monitoring endpoints to determine if changes in nutrient 

concentrations are affecting aquatic productivity.   

1.2.3 Koocanusa Reservoir 

In accordance with Permit 107517 and the RAEMP, annual monitoring programs were designed, 

ENV accepted, and implemented for Koocanusa Reservoir beginning in 2013, which was followed 

by the development of a comprehensive three-year monitoring program referred to as the 

Koocanusa Reservoir Monitoring Program (Minnow 2014b, 2015b, 2016e).  A second cycle of the 

three-year monitoring plan was initiated in 2018 (Minnow 2018a,i, 2019d).  Although no 

biological/environmental (i.e., sediment chemistry) data was collected in 2017, water chemistry 

data was still collected as part of Teck’s permitted water quality monitoring program in 

the reservoir.  Together, these programs assess whether physicochemical and biological 

conditions in Koocanusa Reservoir differ downstream compared to upstream of the Elk River 

confluence within the Canadian portion of the reservoir, and whether these conditions are 

changing over time.  Questions specific to the Canadian portion of the reservoir, listed below, 

were developed to focus the monitoring program: 

 Are concentrations of mine-related water quality constituents different downstream of the 

Elk River compared to upstream? 

 Are concentrations of key mine-related water quality constituents (i.e., nitrate, selenium, 

sulphate, and cadmium) changing over time, are the changes consistent with projections, 

and are concentrations below respective guidelines and SPOs? 

 Is productivity (based on nutrient concentrations in water) different downstream of the Elk 

River compared to upstream and is productivity changing over time? 

 Are concentrations of mine-related constituents in sediment that benthic invertebrates are 

exposed to different downstream of the Elk River compared to upstream and are 

concentrations changing over time? 

 Do phytoplankton, zooplankton, and/or benthic invertebrate community structure differ 

downstream of the Elk River compared to upstream, and are the differences changing 

over time? 

 Are selenium concentrations in zooplankton different downstream of the Elk River 

compared to upstream, and are the differences changing over time? 
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 Are selenium concentrations in benthic invertebrates greater than guidelines or effect 

thresholds, do they differ downstream of the Elk River compared to upstream, and are the 

differences changing over time? 

 Is fish health different downstream of the Elk River compared to upstream, and are 

differences in fish health endpoints changing over time? 

 Are there differences in fish recruitment downstream of the Elk River compared 

to upstream? 

 Are selenium concentrations in fish tissue greater than guidelines or effect thresholds, do 

they differ downstream of the Elk River compared to upstream, and are the differences 

changing over time? 

The Koocanusa Reservoir Monitoring Program was designed with technical advice and input from 

an Environmental Monitoring Committee (EMC)8, whose role includes review of submissions and 

provision of technical advice and input to Teck and the ENV Director as a condition 

under Permit 107517.  In the most recently amended version of the Permit (April 4, 2019; 

Section 10.8), requirements outlined for the Koocanusa Reservoir Monitoring Program were 

expanded to include: 

“The Permittee must prepare on an annual basis a report summarizing activities and 

monitoring results.  The report must be submitted to the Lake Koocanusa Monitoring and 

Research Working Group (Lake Koocanusa Working Group) and the EMC by June 30 of 

each year.” 

Accordingly, this report provides an overview of environmental monitoring activities conducted in 

the Canadian and US portions of Koocanusa Reservoir, along with the associated results, from 

2018 and 2019.  For cases in which US data were excluded from the analyses, a technical 

rationale is provided.  Based on the final Koocanusa Reservoir Study Design acceptance letter 

(ENV 2018a), additional analyses and data were collected in 2018 and 2019 compared to 

previous years including a summary of selenium and nitrate loadings to the reservoir, turbidity 

measurements with all in situ profiles, dissolved selenium in suspended sediment at Order station 

RG_DSELK, and additional zooplankton samples in June to assess seasonal changes. 

 
8 The EMC consists of representatives from Teck, ENV, the Ministry of Energy and Mines, the Ktunaxa Nation Council 
(KNC), Interior Health Authority, and an Independent Scientist (IS).   
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1.2.4 Conceptual Site Model 

1.2.4.1 Overview 

A conceptual site model (CSM) provides the framework to summarize and illustrate the chemical, 

physical, and biological processes and interactions relevant to evaluating potential effects on 

environmental receptors.  Chemical and physical CSMs (Figures 1.4 and 1.5) were developed 

and ultimately integrated (Figure 1.6) to assist with understanding and evaluating potential effects 

associated with coal mining and were the basis on which the study design for the RAEMP was 

developed (Minnow 2015a). 

1.2.4.2 Mine-related Changes to Physical Aquatic Habitat 

Mine-related physical stresses arise mainly from landscape restructuring, including re-location of 

soils and rock material (e.g., waste rock piles), re-sloping of the topography, and diversion 

of water.  These activities can change the amount or quality of physical aquatic habitat through 

the alteration or removal of stream channels or changes to the structure, hydrology, and 

hydrogeology of the site.  Mining may also alter the connectivity of aquatic habitat through creation 

of barriers to fish passage (e.g., culverts at road crossings, rock drains).   

In general, sediment transport in streams occurs as a combination of bedload (the coarsest 

transported material, moving along the bottom), suspended load (those materials lifted above the 

bed by the flow and transported in the water column), and washload (the finest-grained fraction 

of the suspension) (Polzin 1998).  The hydraulic force of flowing water exerts a dragging action 

on the stream bed and banks that erodes loosely consolidated materials, such as clay, silt, sand, 

and gravel.  This particulate organic matter and abiotic solids are transported downstream until 

water flow slows sufficiently to cause them to settle to the bottom.  Sediment transport is an 

important fate-controlling process for chemicals that tend to adsorb onto particles.  Mining can 

increase the amount of sediment and particle-associated chemicals that become suspended in 

the water column or deposited to substrates (e.g., PAHs and certain metals).  Under Teck’s 

various operation-specific Environmental Management Act permits, they are required to maintain 

Total suspended solids (TSS) in mine discharges below 50 mg/L and this is achieved through 

mine infrastructure controls (e.g., sedimentation ponds). 

Spring freshet and rain events are dominant natural factors affecting processes of sediment 

erosion, transport, and deposition within the Elk River watershed (NHC 2006; Polzin 1998).  

Variations in flows dynamically influence stream channels within the watershed, especially during 

extreme events, resulting in creation of side-channels, oxbows, and braiding, with some 

off-channel areas having characteristics amenable to deposition and accumulation of 

fine sediments.  
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The dominant natural physical main stem barrier within the watershed is Josephine Falls located 

on the Fording River.  In addition, the Elko Dam, located on the Elk River about 16 km upstream 

of Koocanusa Reservoir (BC Hydro 2005), is a man-made physical barrier.  Originally built in 

1924, Elko Dam is situated on historical falls that naturally limited the diversity of fish in the 

upstream portion of the Elk River watershed.  Elko Dam is a concrete structure with a crest length 

of 66 m, a maximum height of 16 m, a headpond surface area of 10 ha, and a storage capacity 

of 600,000 cubic metres (m3).  The headpond is drawn down twice annually: once in late April to 

early May for flashboard removal, and again in mid-July for flashboard installation 

(BC Hydro 2005).  In the tributaries, numerous mine-related road culverts and rock drains, and 

railroad tracks or old forestry roads and culverts, represent total or partial barriers.   

1.2.4.3 Mine-related Changes to Aquatic Habitat Chemistry 

1.2.4.3.1 Overview 

Constituents released to the environment by Teck’s mine operations may originate from waste 

rock, tailings, coarse coal rejects, and other mine-disturbed surfaces, as well as effluent from 

water treatment facilities.  Mine-related increases in aqueous concentrations of selenium were 

first reported in the Elk River in 1995 (McDonald and Strosher 2000).  Studies since then have 

identified other mine-related constituents that tend to be elevated in water or sediment 

downstream from mining (Minnow and PLA 2012; Windward et al. 2014; Minnow 2018b).  

The EVWQP focuses on management of mine related constituents (cadmium, nitrate, selenium, 

sulphate, and calcite [Teck 2014]), for which general aquatic chemistry and biological effects are 

briefly summarized below.  The aqueous Order constituents are relatively water soluble, although 

cadmium and selenium will also partition to sediments under some conditions 

(e.g., in lentic habitats).  Although not an Order Constituent, aqueous nickel is considered a 

constituent of interest (COI) due to observed changes in BIC in Corbin Creek and Michel Creek 

downstream of Corbin Creek being associated with nickel, as well as chronic toxicity in water from 

Michel Creek at nickel concentrations below the current British Columbia Water Quality Guideline 

(BC WQG)..  Nickel was also identified as contributing to toxicity in chronic toxicity tests using 

surface water from in the upper Fording River (FR_FRCP1; Golder 2020e).  Teck is currently 

working on the development of aqueous nickel benchmarks and the nickel benchmark 

development study plan will be reviewed by the EMC. Calcite can impact availability and condition 

of habitat when it precipitates onto substrates.  Polycyclic aromatic hydrocarbons (PAHs) are also 

considered COIs because previous monitoring in the Elk River watershed found elevated 

concentrations of PAHs in sediments of both reference and mine-exposed lentic habitats, with 

sediments in some mine-exposed areas having concentrations greater than sediment quality 
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guidelines (Minnow 2018b).  A broad range of additional substances are routinely monitored 

under Permit 107517. 

1.2.4.3.2 Receptors 

Aquatic receptors that are found in the Elk River watershed and could be exposed to mine-related 

physical and/or chemical stressors include periphyton, aquatic macrophytes, benthic 

macroinvertebrates, fish, amphibians, and aquatic-dependent wildlife (e.g., birds).  

Additional receptors are found in Koocanusa Reservoir (i.e. phytoplankton, zooplankton).  

Periphyton (assemblages of algae, bacteria, moulds, and fungi that live on bottom substrates 

[e.g., rocks]) and aquatic macrophytes (vascular plants that are rooted in aquatic sediments or 

float on the water [e.g., duckweed], and can be submerged or emergent) were not monitored in 

the current RAEMP cycle on which this report is based.  Site-specific studies have shown that 

periphyton endpoints are not sensitive enough for statistically detecting mine-related influences 

in relation to the current focus of the RAEMP.  By comparison, benthic invertebrate community 

endpoints are sensitive and able to detect mine-related influences on aquatic productivity and the 

potential adverse effects of mine-related constituents (e.g., selenium, nitrate, sulphate) or calcite 

(Minnow 2018b). 

Benthic macroinvertebrates can be exposed to mine-related constituents via surface water, 

sediment porewater, and ingestion of sediment particles and/or prey (Borgmann et al. 2007; 

Morrison et al. 1996) depending on their functional feeding group (USGS 2016).  

Benthic invertebrate communities in the Elk River watershed are dominated by Ephemeroptera 

(mayfly), Plecoptera (stonefly), and Trichoptera (caddisflies) larvae, with smaller proportions of 

other groups, such as Diptera (true flies), Coleoptera (beetles), and Trombidiformes (mites) 

(Minnow 2014a, 2018b).  These organisms are an important food source for fish, amphibians, 

and aquatic-dependent birds, and also serve as indicators of aquatic habitat quality.  In addition, 

the concentration of selenium in benthic invertebrate tissues can provide an understanding of 

exposure for higher trophic levels (e.g., fish, birds) as selenium is accumulated through trophic 

transfer via food.  

Along the Elk River main stem, the fish community is primarily composed of westslope 

cutthroat trout (Oncorhynchus clarki lewisi), bull trout (Salvelinus confluentus), mountain whitefish 

(Prosopium williamsoni), longnose dace (Rhinichthys cataractae), and longnose sucker 

(Catostomus catostomus) (Minnow et al. 2007; HydroQual 1990; Wilkinson 2009; IRCL 2011).  

Fish species diversity tends to be lower in tributaries, particularly at higher elevations, with 

westslope cutthroat trout being the only species known to inhabit the Fording River above 

Josephine Falls (Cope et al. 2016).  Eastern brook trout (Salvelinus fontinalis) and rainbow trout 

(Oncorhynchus mykiss) are introduced species that can also be found in some parts of the Elk 
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River basin (Minnow 2003; Wilkinson 2009; Robinson 2011).  Two indigenous fish species, 

westslope cutthroat trout (blue list) and bull trout (blue list), have special conservation status within 

the Kootenay region of BC (which includes the Elk River watershed).  Numerous additional 

fish species are present in the Koocanusa Reservoir (Windward et al. 2014; Section 1.2.3).  

Two species, westslope cutthroat trout and mountain whitefish, were chosen as sentinel species 

to monitor in lotic areas for the RAEMP (Minnow 2018c).  Westslope cutthroat trout are widely 

distributed throughout the watershed and are the only fish present in the Fording River upstream 

of Josephine Falls.  Mountain whitefish are found mainly along the main stem of the Elk River and 

in lower reaches of larger tributaries such as the Fording River (below Josephine Falls), Line 

Creek, Alexander Creek, and Michel Creek (Wilkinson 2009, Interior Reforestation 2011). 

Mountain whitefish is an important species to recreational and subsistence fishers in the Elk 

River valley.  As such, mountain whitefish were sampled as part of the RAEMP to monitor tissue 

selenium concentrations and to support evaluation of human health risks related to whitefish 

consumption (evaluated outside of the RAEMP; Ramboll Environ 2019).  Longnose sucker were 

chosen as a sentinel species in lentic areas under the Lentic Area Supporting Study (Appendix K). 

Fish inhabiting the Elk River watershed feed primarily on benthic or emergent invertebrates, 

although some species (e.g., bull trout) will also eat other fish.  Fish are also consumed by people 

and piscivorous wildlife (i.e., birds and mammals).  Fish are primarily exposed to mine-related 

constituents within the water column through gill uptake, diet, and incidental ingestion of 

sediments during feeding.  Exposure pathways of fish can change seasonally based on food 

availability (e.g., emergent insects are not available in winter), or as their diet changes 

during development. 

Five species of amphibians have been reported in the Elk River watershed: Columbia spotted frog 

(Rana luteiventris), western toad (Anaxyrus boreas), wood frog (Lithobates sylvaticus), long-toed 

salamander (Ambystoma macrodactylum), and Pacific chorus frog (Pseudacris regilla) 

(Minnow 2014a, Appendix B of Lentic Area Supporting Study [Appendix E of Minnow 2018c]). 

Of these five species, western toads are listed as “special concern” by the Committee on the 

Status of Endangered Wildlife in Canada (COSEWIC), are listed under Schedule 1 of the Species 

at Risk Act (SARA) as a species of special concern, and have special conservation status within 

the Kootenay District (Pearson and Healey 2012).  Presence or absence of breeding amphibians 

in aquatic habitats of the Elk River watershed is related to the availability and accessibility of 

habitat with preferred characteristics of each species for breeding, proximity to other habitats 

(including suitable upland areas) that may be used for other life cycle functions (e.g., feeding 

and overwintering), species range, and the presence of predators (e.g., fish). 
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A total of 125 bird species were observed in a 2012 survey of 36 areas within the Elk 

River watershed (see Windward et al. 2014 or Minnow 2014a for detailed lists).  Five of the 

observed species (bald eagle, barn swallow, great blue heron [herodias subspecies], long-billed 

curlew, and olive-sided flycatcher) have special conservation status in the Kootenay District, 

although the bald eagle is generally considered secure/not at risk by other lists (e.g., BC Yellow 

List and COSEWIC).  A long-billed curlew was observed at the mouth of the Elk River at 

Koocanusa Reservoir, and great blue herons were observed in two reference areas (in a wetland 

west of the Elk River upstream of Elkford and at Grave Lake Marsh).  Remaining listed species 

(barn swallow, bald eagle, and olive-sided flycatcher) were found in low numbers 

(i.e., ≤ 4 individuals per area).   

Aquatic-dependent birds such as spotted sandpiper (Actitis macularius) and red-

winged blackbirds (Agelaius phoeniceus) can be exposed to mine-related constituents through 

diets partly composed of aquatic or emergent invertebrates and, to a lesser extent, mine-related 

constituents in drinking water or incidentally-ingested sediment.  Exposure to selenium may be 

highest for birds that are dependent on lentic versus lotic habitats in the Elk River watershed 

(Minnow 2018c).  However, historical information regarding lentic habitat use by aquatic and 

aquatic-dependent birds are limited and selenium concentrations in bird eggs collected from lentic 

areas have not been characterized since 2014 (Minnow 2014a, 2016d, 2018c).  

Red-winged blackbird and spotted sandpiper were chosen as sentinel species for egg collection 

and chemistry analyses, along with  tree swallows (Tachycineta bicolor) which were chosen based 

on the outcomes of the 2018 field surveys (i.e., tree swallows were distributed at reference and 

mine-exposed areas throughout MU1 to MU5 (Appendix K).  

1.2.4.4 Assessment Endpoints 

Assessment endpoints are the valued attributes of an ecosystem upon which management 

actions focus (US EPA 1998, 2003).  The valued aquatic ecosystem attributes on which the 

EVWQP was based include benthic invertebrates, fish, amphibians, and 

aquatic-dependent wildlife.  These biota are also “receptors”.  The EVWQP was designed to 

protect these receptors by managing the discharge of mine-related substances to the downstream 

aquatic environment.   

Benthic invertebrates and fish were used as valued components for which assessment endpoints 

have been defined in the RAEMP.  Using benthic invertebrates and fish to assess aquatic effects 

is consistent with the federal framework for Environmental Effects Monitoring (EEM) under the 

Fisheries Act (Environment Canada 2012b).  Specific fish species (sentinel species) used as 

assessment endpoints for the RAEMP are westslope cutthroat trout, to reflect conditions in lotic 
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habitats, and longnose sucker (LSU), to reflect conditions in lentic habitats 

(See Appendix K -Lentic Area Supporting Study).   

Amphibians and birds have been identified by the EMC as other receptor groups of interest, 

particularly with respect to potential effects of dietary selenium exposure.  Site-specific studies 

and data in the literature have resulted in reasonable understanding of selenium effects on birds, 

and areas where exposure concentrations are highest (i.e., lentic habitats), but data for 

interpreting amphibian egg selenium concentrations with respect to potential reproductive effects 

were lacking prior to the work completed in support of the Lentic Area Supporting Study and 

Columbia Spotted Frog Selenium Toxicity Study.  Also, information regarding which lentic areas 

of the Elk River watershed are used by amphibians, birds, or fish to fulfil life-cycle functions was 

limited prior to initiation of the Lentic Area Supporting Study, which was undertaken during the 

current RAEMP cycle to generate better understanding of the ecology of lentic habitats in the Elk 

River watershed and potential effects on receptors using those habitats (Appendix K).   

1.2.5 Objectives 

The general objective of the RAEMP is to monitor, assess, and interpret indicators of aquatic 

ecosystem condition related to mine operations, and to inform adaptive management relative to 

expectations established in approved plans for mine development, Permit 107517, the EVWQP 

(Teck 2014), and the Implementation Plan Adjustment (IPA; Teck 2019d), consistent with the 

framework described by Somers et al. (2016).   

Specific objectives of the RAEMP were framed as questions to guide data analysis and 

interpretation, and were developed collaboratively among Teck, ENV, and KNC representatives 

(Minnow 2015a), and were revised for the current RAEMP cycle through discussion with the EMC 

for the 2018 to 2020 RAEMP study design (Minnow 2018c): 

1. Has there been a change in condition since previous monitoring cycles with respect to fish 

and benthic invertebrate population/community indicators, water quality, sediment quality, 

calcite, and/or tissue selenium concentrations? 

2. Were any identified changes unexpected (i.e., inconsistent with model predictions or 

general expectations9)? 

3. Does the weight of evidence indicate the unexpected changes are mine-related? 

 
9 “General expectations” may include predictions that were presented in approved plans in a narrative or semi-
quantitative form.  General expectations also include biological characteristics that are considered to be consistent with 
expectations based on observed chemical concentrations and calcite conditions relative to site-specific effect 
benchmarks. 
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4. What does the weight of evidence indicate about current or future10 ecosystem conditions 

in each management unit and regionally, considering the observed type, magnitude, 

spatial extent, and/or rate of change? 

The monitoring results presented in this report have been evaluated relative to the questions 

presented above, as well as Teck’s Adaptive Management Plan (AMP; Section 1.3). 

1.3 Linkages to Adaptive Management Plan 

As required in Permit 107517 Section 11, Teck has developed an Adaptive Management Plan 

(AMP).  The purpose of the AMP is to support implementation of the Elk Valley Water Quality 

Plan (EVWQP) to achieve water quality and calcite targets, to be protective of human health and 

the environment, and where necessary, restorative, and to facilitate continuous improvement of 

water quality in the Elk Valley (Teck 2018a).  Following an adaptive management framework, the 

AMP identifies six Management Questions that will be re-evaluated at regular intervals as part of 

AMP updates throughout EVWQP implementation.  Data from the RAEMP (Minnow 2018b) and 

the current monitoring cycle and the various LAEMPs will feed into the adaptive management 

process to address these Management Questions that collectively address the environmental 

management objectives of the AMP (Teck 2018a) and the EVWQP (Teck 2014).  The AMP also 

identifies key uncertainties that need to be reduced to fill gaps in current understanding and 

support achievement of the EVWQP objectives.   

The RAEMP is designed to evaluate AMP Management Question #5 (MQ5; i.e., “Does monitoring 

indicate that mine-related changes in aquatic ecosystem conditions are consistent 

with expectations?”) through the evaluation of the study questions.  Biological monitoring data are 

evaluated in an integrated manner with other types monitoring data (e.g., water quality, sediment 

quality, calcite, habitat characteristics and other potential stressors, as well as acute and chronic 

toxicity data) to address questions specific to the RAEMP and MQ5.  During development of the 

AMP, a number of uncertainties related to MQ5 were identified that were summarized as Key 

Uncertainty 5.1 (i.e., “How will monitoring data be used to identify potentially important mine-

related effects on the aquatic ecosystem?”) and its corresponding Underlying Uncertainties 

(Teck 2018). The RAEMP was designed to answer four key questions that guide data analyses 

to address specific aspects of MQ5.  Data from the LAEMPs feed into the RAEMP to support the 

AMP as well.  The overall role of the RAEMP in the AMP process is through the identification of 

unexpected conditions (chemical and biological) based on projections and/or expectations, and 

whether the unexpected conditions are mine-related.  In a scenario where the cause of an 

 
10 Although the monitoring data reflect existing conditions, evaluation of trends may indicate a pattern of unexpected 
degradation indicative of potential future concern. 
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unexpected condition cannot be determined through the data evaluation process, an Adaptive 

Management Response framework is initiated to determine if management actions are required.   

Data evaluation under the 2015 to 2016 RAEMP Report (Minnow 2018b) did not identify 

unexpected conditions warranting management responses beyond those identified through other 

monitoring programs (e.g., water quality, chronic toxicity, LAEMPs), but data gaps and 

uncertainties remained with respect to fully addressing MQ5 (Teck 2020b).  Some of these data 

gaps were addressed through supporting studies (see Section 1.2.2) and through the 2018 to 

2020 RAEMP study design (RAEMP 2018c).  Data evaluation approaches have been developed 

for the current report to aid in the evaluation of the RAEMP questions as they relate to MQ5 and 

its uncertainties (Teck 2020b).  The “Aquatic Data Integration” approach involved the 

development of a tool called the ADIT [Aquatic Data Integration Tool (Golder 2020c)]. 

An ENV approval letter for the 2018 AMP included a provision for the development of biological 

triggers, which are used to identify biological conditions that may “trigger” the Adaptive 

Management Response framework. Draft biological triggers were developed in consultation with 

the EMC in 2018 and presented in Appendix 2 of the AMP (Teck 2018).  The draft triggers will 

continue to be refined through 2021 and will be incorporated into the next RAEMP reporting cycle.  

Evaluation of monitoring data relative to the finalized triggers is anticipated to begin in 2021. 

Data from the LAEMPs and RAEMP will also contribute to answering AMP Management 

Question #2, (MQ2; i.e., “Will aquatic ecosystem health be protected by meeting the long-term 

site performance objectives?).  A Key Uncertainty associated with Management Question #2 is 

“How will the science-based benchmarks be validated and updated?” with underlying uncertainty 

about how aquatic monitoring data will be used to validate and update the benchmarks.  

Management Question 2 is intended to confirm that the long-term site performance objectives 

specified in Permit 107517 are protective of the aquatic ecosystem.  MQ2 is closely linked with 

MQ5 because Teck’s ongoing local and regional monitoring programs, and their associated 

supporting studies, are the key sources of data used to confirm if protection goals are being met.  

Progress on reducing these uncertainties, and associated learnings, are described in annual 

AMP Reports. 
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2 METHODS 

2.1 Overview 

The current reporting cycle of the RAEMP was implemented according to the design described 

by Minnow (2015) for 2017, which was approved by ENV in October, 2015 (BCMOE 2015), and 

the design described by Minnow (2018c) for 2018 and 2019.In order to allow for data from the 

previous monitoring cycle to inform the next cycle, reporting and monitoring cycles are staggered 

by one year.  As such, each monitoring cycle covers years two and three of the current reporting 

cycle, and year one of the next reporting cycle. Samples were collected in September of each 

year throughout the watershed depending on study design requirements (Tables 2.1 to 2.5), and 

consisted of benthic invertebrate community, tissue, and water (chemistry and field parameter) 

samples (Figures 2.1 and 2.2), sediment samples (Figures 2.3 and 2.4), westslope cutthroat trout 

tissue samples and health metrics (Figure 2.5), and mountain whitefish tissue samples and health 

metrics (Figure 2.6).  The report is organized by MU, and MU1 to MU5 sections provides the 

following information: 

 Setting;  

 A summary of previous RAEMP results;  

 An assessment of stressor data from the current RAEMP cycle and over time;  

 An assessment of biological responses from the current RAEMP cycle and over time;  

 A summary of lentic area results; and 

 An integrated data evaluation. 

An overview of data collection for MU6 (Koocanusa Reservoir) is in Section 2.3. 

2.2 RAEMP Methods 

2.2.1 Water Quality 

2.2.1.1 Routine Water Quality Monitoring by Teck 

Water quality is routinely monitored by Teck at stations distributed throughout the watershed, as 

required by Permit 107517 and to support management decisions.  The data are reported 

annually (e.g., Teck 2019a, 2020a).  Data from Teck’s water quality monitoring program are stored 

in Teck’s EQuIS™ database.  Data for the 2012-2019 monitoring period were downloaded directly 

by Minnow for data presentation and analyses.  



Table 2.1:  Summary of Samples Collected under the RAEMP, Management Unit 1, September 2017 to 2019    

Sediment

20
17

20
18

20
19

20
17

20
18

20
19

20
17

20
18

20
19

20
17

20
18

20
19

20
17

20
18

20
19

20
17

20
18

20
19

T RG_HENUP Henretta Cr., u/s FRO 655893 5567697 FR_HC3 FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - 3 3 - - -

M RG_FO26 Fording R. u/s Henretta Cr. and FRO 653064 5569601 FR_UFR1 FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - 3 3 - - -

FR_FC1 Fish Pond Cr. near mouth 650911 5564696 FR_FC1 RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - - -

RG_CLODE Clode Cr. near mouth 650871 5564287 FR_CC1 RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - -

RG_KICK Kilmarnock Cr. near mouth (d/s of rock drain) 652878 5559847 FR_KC1 RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - - -

LC_DCDS Dry Cr. d/s sedimentation ponds 657713 5542177 LC_DCDS
Dry Creek 

LAEMP/RAEMP
1 1 1 1 3 3 1 3 5 1 3 3 - - - - - -

LC_DC1 Dry Cr. near mouth 656441 5544727 LC_DC1
Dry Creek 

LAEMP/RAEMP
1 1 1 1 3 3 1 3 5 1 3 3 - - - - - -

RG_GHCKD Greenhills Cr. d/s sediment pond 653537 5545602 GH_GH1 RAEMP 1 1 1 - 1 1 - 1 1 1 1 1 - - - - - -

RG_FODHE Fording R. d/s Henretta Cr. 651305 5565503 FR_FR1 FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - - - - - -

RG_FOUNGD Fording R. u/s North Greenhills Diversion 650864 5563525 - FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - - - - - -

RG_FODNGD
Fording R. d/s Lake Mountain Cr./ North 
Greenhills Diversion

650883 5563190 FR_FRABEC1 FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - - - - - -

RG_MP1 Fording R. d/s Multiplate Culvert 651158 5562442 FR_MULTIPLATE FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - - - - - -

RG_FOUSH Fording R. u/s Shandley Cr. 650863 5560970 - FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - - 5 - - -

RG_FOUKI Fording R. u/s Kilmarnock Cr. 651861 5559872 FR_FR2 FRO LAEMP/RAEMP 1 1 1 3 3 3 3 3 3 1 3 3 - 5 5 - - -

RG_FOBKS
Fording R. at Fording R. bridge, d/s Kilmarnock 
& u/s Swift Cr.

652065 5558691 GH_FR3 FRO LAEMP/RAEMP 1 1 1 3 3 3 3 3 3 1 3 3 - 5 5 - - -

RG_SCOUTDS d/s Swift Bridge, u/s Kimarnock Channel FRO LAEMP - - 1 - - 3 - - 3 - - 3 - - 5 - -

RG_FOBSC Fording R. d/s Swift Cr., u/s Cataract Cr. 652342 5558207 FR_FR4 FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - - 5 - - -

RG_FOBCP Fording R. d/s Cataract Cr., u/s Porter Cr. 652846 5557174
FR_FRCP1 

(Compliance)
FRO LAEMP/RAEMP 1 1 1 1 5 5 1 5 5 1 5 5 5 5 5 - 8 -

RG_FRCP1SW Fording R. 1 km southwest of Compliance Point 653387 5556201 FR_FRCP1SW FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - - - - - -

RG_FRUPO Fording R. u/s Porter Cr. 653753 5556042 FR_FRRD FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 5 5 5 - - -

RG_FODPO Fording R. d/s Porter Cr., u/s Chauncey Cr. 653877 5555083 GH_PC2 FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - - - - -

RG_FO22 Fording R. u/s Chauncey Cr. 654841 5553523 FR_FRABCH FRO LAEMP/RAEMP 1 1 1 1 5 5 1 5 5 1 5 5 5 5 5 - - -

RG_FOUEW Fording R. d/s Chauncey Cr., u/s Ewin Cr. 656363 5551875 FR_FR5 FRO LAEMP/RAEMP 1 1 1 1 3 3 1 3 3 1 3 3 - - - - - -

LC_FRUS Fording R. u/s Dry Cr. 656307 5545255 LC_FRUS Dry Creek/RAEMP 1 1 1 1 3 3 1 3 5 1 3 3 - - - - - -

LC_FRB
Fording R. d/s Dry Cr., u/s GHO at Fording R. 
Bridge

655522 5543915 LC_FRB Dry Creek/RAEMP - 1 1 - 3 3 - 3 5 - 3 3 - - - - - -

RG_FODGH Fording R. d/s GHO and Greenhills Cr. 652942 5545635
GH_FR1 (Order - 

FR4 and 
Compliance)

RAEMP 1 1 1 1 5 5 1 5 5 1 5 5 - 5 5 - 8 -

Notes: Numbers represent the sample size for each area and endpoint.  Only September sampling associated with the RAEMP are included. Other sampling has been conducted to support other programs. "-" indicates no sample collected.
a Abundance, richness (lowest practical level of taxonomy), % EPT, EPT abundance, % Ephemeroptera, Ephemeroptera abundance.   
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Table 2.2:  Summary of Samples Collected under the RAEMP, Management Unit 2, September 2017 to 2019   

Sediment

20
17
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18

20
19
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17

20
18

20
19

20
17
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18
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18
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20
17

20
18
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20
17

20
18

20
19

20
17

20
18

20
19

RG_LI24 Tornado Cr. u/s LCO 661968 5538259 LC_LC1
Line Creek 

LAEMP/RAEMP
1 1 1 1 3 3 10 10 10 1 3 3 - - - - - - -

RG_SLINE South Line Cr. u/s Line Cr. and LCO 660980 5531449 LC_SLC
Line Creek 

LAEMP/RAEMP
1 1 1 1 3 3 10 3 10 1 3 3 - 3 3 - - - - - -

LC_GRCK Grace Cr. lower Cr. 654283 5540738 LC_GRCK Dry Creek LAEMP/RAEMP 1 1 1 1 1 3 1 1 3 1 1 3 - - - - - - - - -

RG_LCUT
Line Cr. d/s rock drain, u/s West Line Cr. and 
AWTF outfall

660114 5532140 -
Line Creek 

LAEMP/RAEMP
1 1 1 - 1 1 10 10 10 1 1 1 - - - - - - - -

RG_LILC3 Line Cr. d/s West Line Cr. and AWTF outfall 659911 5531818 LC_LC3
Line Creek 

LAEMP/RAEMP
1 1 1 1 1 3 10 10 10 1 1 3 - - - - - - - - -

RG_LISP24
Line Cr. d/s of LC_WTF_OUT, approx. 50m d/s 
of contingency pond discharge

659902 5531445 WL_DCP_SP24
Line Creek 

LAEMP/RAEMP
1 1 1 1 1 1 10 10 10 1 1 1 - - - - - - - - -

RG_LIDSL Line Cr. d/s South Line Cr. 659294 5530583
LC_LCDSSLCC 

(Compliance)
Line Creek 

LAEMP/RAEMP
2 1 1 3 5 5 10 10 10 1 5 5 - 5 5 - 8 - - - -

RG_LIDCOM Line Cr. Line Cr. d/s of the compliance point 658184 5529814 LC_LCC
Line Creek 

LAEMP/RAEMP
1 1 1 1 1 1 10 10 10 1 1 1 - - - - - - - - -

RG_LI8 Line Cr. Line Cr. canyon 655651 5528828 LC_LC4
Line Creek 

LAEMP/RAEMP
1 1 1 1 1 3 10 10 10 1 1 3 - - - - - - - - -

RG_FRUL Fording R. d/s Grace Cr., u/s Line Cr. 654530 5530162 LC_LC6
Line Creek 

LAEMP/RAEMP
1 1 1 1 1 1 10 10 10 1 1 1 - - - - - - - - -

RG_FO23 Fording R. d/s Line Cr. 652995 5528937
LC_LC5

(Order - FR5)
Line Creek 

LAEMP/RAEMP
1 1 1 1 5 5 10 10 10 1 5 5 - 5 5 - 8 - - 8 -

Notes: Numbers represent the sample size for each area and endpoint.  Only September sampling associated with the RAEMP are included. Other sampling has been conducted to support other programs. "-" indicates no sample collected.
Westslope Cutthroat Trout were also collected in 2017 and 2019 for the Line Creek LAEMP, and Bulltrout were collected in 2017, 2018, and 2019 for the Line Creek LAEMP (Minnow 2018x, 2019x, 2020x).
a Abundance, richness (lowest practical level of taxonomy), % EPT, EPT abundance, % Ephemeroptera, Ephemeroptera abundance.   
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Table 2.3:  Summary of Samples Collected under the RAEMP, Management Unit 3, September 2017 to 2019  

Sediment

20
17

20
18

20
19
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17
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18
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17
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18
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19
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17

20
18

20
19
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17
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18
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20
17

20
18

20
19

20
17

20
18

20
19

T RG_UCWER Unnamed creek west side Elk R. 646705 5554528 - RAEMP - 1 1 - 3 3 - 3 3 - 3 3 - 3 3 - - - - - -

M RG_ELUGH Elk R. u/s Branch Cr. and GHO 646561 5557474 GH_ER2
GHO 

LAEMP/RAEMP
1 1 1 1 3 3 1 3 3 1 3 3 1 3 3 - - - - - -

GH_ERSC4 Elk R. side channel u/s of Wolfram Cr. 648092 5552589 GH_ERSC4
GHO 

LAEMP/RAEMP
1 1 1 1 3 3 3 3 3 1 3 3 1 - - - - - - - -

GH_ER1A
Elk R. side channel d/s of Wolfram Cr., u/s of 
wetland

648382 5551534 GH_ER1A
GHO 

LAEMP/RAEMP
1 1 1 1 3 3 3 3 3 1 3 3 1 - - - - - - - -

RG_ERSC5
Elk R. side channel d/s of Wolfram Cr., u/s of 
wetland

648275 5550608 RG_ERSC5
GHO 

LAEMP/RAEMP
- 1 1 - 3 3 - 3 3 - 3 3 - - - - - - - - -

RG_GH-SCW3
Outlet of Reach 2 in the Elk R. side channel 
downstream of Thompson Cr.

648332 5550166 RG_GH-SCW3
GHO 

LAEMP/RAEMP
- 1 1 - - - - 3 3 - - 3 - 5 5 - - - - - -

RG_SCDTC Elk R. side channel d/s of Thompson Cr. 648226 5549603 -
GHO 

LAEMP/RAEMP
- 1 1 - 3 3 - 3 3 - 3 3 - - - - - - - - -

GH_ERSC2 Elk R. side channel d/s of Thompson Cr. 648275 5550608 GH_ERSC2
GHO 

LAEMP/RAEMP
1 1 1 1 3 3 3 3 3 1 3 3 1 - - - - - - -

RG_THCK Thompson Cr. lower Cr. 648596 5550237 GH_TC2
GHO 

LAEMP/RAEMP
- 1 1 - 1 3 - 1 3 - 1 3 - - - - - - - - -

RG_EL20 Elk R. d/s Thompson Cr. and GHO 649146 5548514 GH_ERC (Compliance)
GHO 

LAEMP/RAEMP
1 1 1 1 5 5 1 5 5 1 5 5 - 5 5 - - - -

RG_ELUEL
Elk R. d/s GHO, u/s Fording R. and u/s Boivin 
Cr.

649097 5544766 GH_ER1 (Order - ER1) RAEMP - 1 1 - 5 5 - 5 5 - 5 5 - 5 5 - - - -

Notes: Numbers represent the sample size for each area and endpoint.  Only September sampling associated with the RAEMP are included. Other sampling has been conducted to support other programs. "-" indicates no sample collected.  
a Abundance, richness (lowest practical level of taxonomy), % EPT, EPT abundance, % Ephemeroptera, Ephemeroptera abundance.  
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Table 2.4:  Summary of Samples Collected under the RAEMP, Management Unit 4, September 2017 to 2019   

Sediment
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18
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20
18

20
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20
17

20
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20
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RG_AGCK Andy Good Cr., u/s CMO 667551 5488669 CM_AG1
CMO 

LAEMP/RAEMP
- 1 1 - 3 3 - 3 3 - 3 3 - 3 3 - - - - - -

RG_LE1 Leach Cr. near mouth 659635 5494108 -
CMO 

LAEMP/RAEMP
- 1 1 - 1 3 - 1 3 - 1 3 - 1 3 - - - - - -

RG_ALUSM Alexander Cr. near bend to west 663482 5502718 EV_AC2 RAEMP 1 1 1 1 3 3 - 3 3 1 3 3 - 3 3 - - - - - -

M RG_MI25 Michel Cr. u/s CMO 668209 5482832 CM_MC1
CMO 

LAEMP/RAEMP
1 1 1 1 3 3 1 3 3 1 3 3 - 3 3 - - - - - -

RG_HACKUS Harmer Cr. u/s from Harmer Pond 658180 5520996 EV_HC6 RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - 8 - - - -

RG_HACKDS
Harmer Cr. dam/spillway at d/s end of 
Harmer Pond

656969 5522171
EV_HC1 

(Compliance)
Core RAEMP Mine-

exposed
1 1 1 1 5 5 - 5 5 1 5 5 - 5 5 - - - - - -

RG_GRDS Grave Cr. near mouth at Elk R. 654077 5523402 EV_GV1 RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - - - - - -

RG_BACK Balmer Cr. at CFI Road 653053 5517428 EV_BLM2 RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - - - - -

M RG_EL19 Elk R. d/s Fording R., u/s Grave Cr.. 653146 5525824
EV_ER4

(Order - ER2)
RAEMP 1 1 1 1 5 5 1 5 5 1 5 5 - 5 5 - 8 - - 8 -

RG_CORCK Corbin Cr. near mouth and d/s CMO 668563 5487395 CM_CC1
CMO 

LAEMP/RAEMP
1 1 1 1 3 3 1 3 3 1 3 3 - 5 5 - - - - - -

RG_ERCK Erickson Cr. near mouth 659909 5505172 EV_EC1 RAEMP 1 1 1 - 1 3 - 1 3 - 1 3 - - 5 - - - - - -

RG_GATE Gate Cr. u/s settling pond 655654 5509261 EV_GT1 RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - - - - - -

RG_BOCK d/s Bodie Pond 655536 5509605 EV_BC1 RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - - - - - -

RG_MIUCO Michel Cr. u/s Corbin Cr. 668203 5486653 -
CMO 

LAEMP/RAEMP
1 1 1 1 3 3 2 3 3 1 1 3 - 5 5 - - - - - -

RG_MIDCO
Michel Cr. d/s Corbin Cr., u/s Andy 
Good Cr.

667757 5487611
CM_MC2 

(Compliance)
CMO 

LAEMP/RAEMP
1 1 1 1 5 5 2 5 5 1 5 5 - 5 5 - 8 - - 8 -

RG_MIDAG Michel Cr. d/s Andy Good Cr. 665262 5489400 CM_MCTM
CMO 

LAEMP/RAEMP
- 1 1 - 3 3 - 3 3 - 3 3 - 5 5 - - - - - -

RG_MIULE Michel Cr. u/s Leach Cr. 660503 5493048 -
CMO 

LAEMP/RAEMP
- 1 1 - 3 3 - 3 3 - 3 3 - 5 5 - - - - - -

RG_MI5 Michel Cr. u/s Wheeler Cr. 659497 5496573 -
CMO 

LAEMP/RAEMP
- 1 1 - 3 3 - 3 3 - 3 3 - 5 5 - - - - - -

RG_MI3 Michel Cr. u/s Erickson Cr. 660032 5505022 RAEMP 1 - 1 1 - 3 - - 3 1 - 3 - - 5 - - - - -

RG_MIDER Michel Cr. d/s Erickson Cr. 659482 5505234 - RAEMP - 1 1 - 1 3 - 1 3 - 1 3 - - 5 - - - - - -

RG_MIDGA Michel Cr. d/s Gate Cr. 655565 5509332 - RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - - - - - -

RG_MIDBO Michel Cr. d/s Bodie Cr. 655194 5509803 - RAEMP - 1 1 - 1 1 - 1 1 - 1 1 - - - - - - - - -

RG_MICOMP Michel Cr. lower Michel Compliance 654367 5510857
EV_MC2 

(Compliance)
RAEMP - 1 1 - 5 5 - 5 5 - 5 5 - 5 5 - 8 - - 8 -

RG_MI2 Michel Cr.  d/s EVO and Aqueduct Cr. 653672 5511222 EV_MC1 RAEMP 1 1 1 1 1 1 1 1 1 1 1 1 - - - - - - - - -

Notes: Numbers represent the sample size for each area and endpoint.  Only September sampling associated with the RAEMP are included. Other sampling has been conducted to support other programs. "-" indicates no sample collected.  
a Abundance, richness (lowest practical level of taxonomy), % EPT, EPT abundance, % Ephemeroptera, Ephemeroptera abundance.  
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Table 2.5:  Summary of Samples Collected under the RAEMP, Management Unit 5, September 2017 to 2019   
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Elk R.  d/s Sparwood & Michel Cr., 
d/s EV_ER1

651657 5508511
EV_ER1

(Order - ER3)
Core RAEMP 
Mine-exposed

1 1 1 1 5 5 1 5 5 1 5 5 - 5 5 - 8 - - 8 -
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Notes: Numbers represent the sample size for each area and endpoint.  Only September sampling associated with the RAEMP are included. Other sampling has been conducted to support other programs. "-" indicates no sample collected.   
a Abundance, richness (lowest practical level of taxonomy), % EPT, EPT abundance, % Ephemeroptera, Ephemeroptera abundance.   
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2.2.1.2 Water Sampling Associated with the RAEMP 

Water samples were collected at areas sampled for benthic invertebrate community assessment 

and tissue chemistry analysis.   

Water samples were collected by wading into mid-channel (or as far into the channel as was 

practical and safe to do so), moving from downstream to upstream, to avoid collecting water 

downstream of disturbed substrates.  All samples were collected at arm’s length below the water 

surface or, in shallower waters, at mid-depth.     

Samples requiring preservatives were preserved on shore.  Bottles were filled to minimize the 

amount of air in the container.  Once re-capped, bottles were inverted two or three times to mix 

the preservative with the water sample.  Samples for dissolved components were sent for analysis 

unfiltered and unpreserved.  Water samples were stored in a cooler with ice or freezer packs 

during the day and then transferred to a refrigerator at the end of the day.  Water samples were 

re-packed in coolers with ice and/or freezer packs for shipment to the analytical laboratory each 

day or every other day.  Samples were shipped to ALS Environmental in Calgary, Alberta, 

for analysis. 

Temperature, dissolved oxygen (DO), pH, and specific conductance/conductivity were measured 

in each sampling area using a YSI ProPlus meter (or equivalent) that was calibrated daily 

(or multiple times per day for DO, if moving among high- and low-elevation areas).  Water velocity 

was measured at all lotic benthic invertebrate sampling areas using a Marsh-McBirney Flowmate.  

Sampling area locations were marked using a hand-held global positioning system (GPS) unit.  

All field measurements were recorded on standardized field data collection forms copied on 

waterproof paper. 

2.2.1.3 Laboratory Analysis 

Water samples were analyzed by ALS Environmental for parameters consistent with 

Permit 107517 (i.e., conventional parameters, major ions, nutrients, and total and 

dissolved metals) using standard methods.  Quality Assurance/Quality Control (QA/QC) 

associated with routine water sampling are reported by Teck in the annual reports for 

Permits 107517 and 6248.  Samples were analyzed for the following analytes using the methods 

indicated in parentheses: 

 total organic carbon (TOC) and dissolved organic carbon (DOC) (combustion method; 

American Public Health Association [APHA] 5310 for TOC); 

 TSS and total dissolved solids (TDS) (gravimetric method; APHA 2540 D and C for TSS 

and TDS, respectively); 
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 alkalinity (potentiometric titration; APHA 2320);

 turbidity (nephelometric method; APHA 2130 Turbidity);

 hardness, as CaCO3 (by calculation; APHA 2340 B);

 total and dissolved metals11, (collision cell inductively coupled plasma - mass spectrometry

and inductively coupled plasma - optical emission spectrophotometry; APHA 3030 B&E /

Environmental Protection Agency (EPA) SW-846 6020A, and

EPA 3005A/6010B, respectively);

 bromide, chloride, fluoride, and sulphate (ion chromatography; APHA 4110 B);

 ammonia, as N (fluorescence; J. Env. Monit., 2005, 7:37-42);

 nitrate and nitrite, as N (ion chromatography; EPA 300.0);

 total Kjeldahl nitrogen (TKN) (fluorescence; APHA 4500-NORG D.); and

 orthophosphate and total phosphorus (colourimetric method; APHA 4500-P Phosphorus).

2.2.1.4 Data Analysis 

Data extracted from Teck’s EQuIS™ database were screened for text values and converted to a 

common unit (e.g., all metal concentrations were converted to mg/L).  Values reported as less 

than a poor laboratory reporting limit (LRL) were removed from the data set, unless they consisted 

of 80% or more of the data.  Poor LRLs were defined as values reported as < LRL and the LRL 

exceeding the maximum observed (detected) value for that parameter.   

Routine water quality monitoring results were screened against British Columbia Water 

Quality Guidelines (BC WQG; BCMOE 2017a, 2018) as part of Teck’s Annual Water Quality 

Monitoring Report under Permit 107517 (e.g., Teck 2020a).  Water samples were also taken 

concurrently with biological monitoring samples and were integrated with routine water quality 

monitoring stations.  Routine water quality monitoring stations were matched with concurrent 

water samples according to proximity, with some exceptions (RG_FO26/FR_UFR1 

and RG_FOUEW/FR_FR5 in MU1) beyond the range of a suitable match.  Constituents with early 

warning triggers (EWTs: total antimony, total barium, total boron, dissolved cadmium, dissolved 

cobalt, total lithium, total manganese, total molybdenum, total nickel, nitrate, nitrite, total selenium, 

sulphate, TDS, total uranium, total zinc) were compared to BC WQG and/or EVWQP benchmarks 

and interim screening values for nickel, as applicable, for the 2019 calendar year (Table 2.6). 

Plots of these constituent concentrations from 2012 to 2019 were prepared individually for each 

11 Here and elsewhere in this document, “metals” includes metalloids, such as selenium. 



Long-term Average Short-term Maximum Year Status Fording River  Elk River

Total 
Alkalinity

mg/L

For dissolved calcium = < 4mg/L, 
WQG = <10

For dissolved calcium = 4 to 8 mg/L, 
WQG = 10 to 20

For dissolved calcium = > 8 mg/L, 
WQG = > 20

- 2015 Working - -

Unionized 

Ammonia c
mg/L pH and Temperature dependent (tabular)

pH and Temperature dependent 
(tabular)

2009 Approved - -

Chloride mg/L 150 600 2003 Approved - -

Fluoride mg/L -

 For hardness  ≤ 10 mg/L, WQG = 0.4 
For hardness > 10 mg/L, 
WQG = [-51.73 + 92.57 × 

log10(hardness)]×0.01 
Maximum applicable hardness = 385 

mg/L

1990 Approved - -

Nitrate-N mg/L 3 33 2009 Approved

Level 1 EVWQP 
benchmark= 

101.0003[log(hardness)]-1.52 = 

11 mg/L Nj

Level 2 EVWQP 
benchmark= 

101.0003[log(hardness)]-1.38 =

15 mg/L Nj

Level 3 EVWQP 
benchmark =

31 mg/L Nj

Level 1 EVWQP 

benchmark = 

3 mg/L Nj

Level 2 EVWQP 
benchmark =

5 mg/L Nj

Level 3 EVWQP 
benchmark =

21 mg/L Nj

Nitrite-N d mg/L 0.02 to 0.20 0.06 to 0.60 2009 Approved - -

Dissolved 

oxygen e mg/L

For buried embryo/alevin life stages, 
WQG (water column) = 11 

WQG (interstitial) = 8

For other life stages,  
WQG (water column) = 8

For buried embryo/alevin life stages, 
WQG (water column) = 9  

WQG (interstitial) = 6

For other life stages,  
WQG (water column) = 5

1997 Approved - -

pH f
pH 

units
1991 Approved - -

Sulphate g mg/L
128 to 429

Maximum applicable hardness = 250 mg/L
- 2013 Approved

Total 
Dissolved 

Solids
mg/L - - - -

Antimony (III) mg/L 0.009 - 2015 Working - -

Arsenic mg/L - 0.005 2002 Approved - -

Barium mg/L 1 - 2015 Working - -

Beryllium mg/L 0.00013 - 2015 Working - -

Boron mg/L 1.2 - 2003 Approved - -

Chromium h mg/L
For Cr(VI), WQG = 0.001
For Cr(III), WQG = 0.0089

- 2015 Working - -

Cobalt mg/L 0.004 0.11 2004 Approved - -

Iron mg/L - 1 2008 Approved - -

Lead g mg/L

For hardness ≤ 8 mg/L, none proposed 
For hardness 8 to 360 mg/L, 

WQG = 0.001×{3.31+ exp[1.273 × ln(hardness) 
- 4.704]}

No more than 20% of samples in a 30-d period 
should be >1.5X the guideline.

Maximum applicable hardness = 360 mg/L

For hardness ≤ 8 mg/L, WQG ≤ 0.003
For hardness 8 to 360 mg/L, 
WQG = 0.001×{exp[1.273 × 

ln(hardness) - 1.460]}
Maximum applicable hardness = 360 

mg/L

1987 Approved - -

Manganese g mg/L
For hardness 37 to 450 mg/L, 

WQG ≤ 0.004 × hardness + 0.605
Maximum applicable hardness = 450 mg/L

For hardness 25 to 259 mg/L, 
WQG ≤ 0.01102 × hardness + 0.54

Maximum applicable hardness = 259 
mg/L

2001 Approved - -

Mercury i mg/L

MeHg ≤ 0.5% of THg, WQG = 0.00002 
Else, WQG = [0.0001/(MeHg/THg)]  OR

When MeHg = 0.5% of THg, WQG= 0.00002
When MeHg = 1.0% of THg, WQG = 0.00001

When MeHg = 8.0% of THg, WQG= 
0.00000125

- 2001 Approved - -

Molybdenum mg/L 1 2 1986 Approved - -

Nickel g mg/L - - - -

Note:  "-" indicates no sample collected.

c Temperature and pH dependent; range of minimum and maximum values.
d Dependent on concurrent chloride, range of values reported (BCMOE 2019).
e Dissolved oxygen guidelines represent a minimum value, and so exceedances were quantified below this guideline.
f Unrestricted change permitted within this pH range.

h Chromium(VI) is the dominant oxidation state in oxygenated environments, and so its guideline was applied.
i The most conservative guideline (0.00000125 mg/L) was applied.
j at representative hardness of 360 mg/L as CaCO3 for Fording River and 200 mg/L as CaCO3 for the Elk River.  

Table 2.6:  British Columbia Water Quality Guidelines, Site-Specific Elk Valley Water Quality Plan (EVWQP) Benchmarks, 
and Interim Screening Values for Parameters Assessed, RAEMP 2017 to 2019   

Variable Units
British Columbia Water Quality Guidelines a Site-Specific Benchmark b

N
o

n
-M

et
al

s

6.5 - 9.0

Level 1 Interim Screening Value = 0.0053
Level 2 Interim Screening Value = 0.015
Level 3 Interim Screening Value = 0.022

Level 1 Screening Value = 1000

Level 1 EVWQP
Benchmark = BCWQG = 429

M
et

al
s 

an
d

 M
et

al
lo

id
s

T
o

ta
l

a British Columbia Working (BCMOE 2017) or Accepted (BCMOE 2019) Water Quality Guidelines for the Protection of Aquatic Life.  For guidelines dependent on other analytes 
(e.g., hardness), guidelines were screened using concurrent values.
b When appropriate, site-specific Elk Valley Water Quality Plan Benchmarks (EVWQP; Teck 2014) or interim screening values were applied in addition to or instead of BC water quality guidelines.  
Interim screening values are displayed for nickel (Golder 2017; Coal Mountain Operations Aquatic Health Assessment Report).

g For hardness-based guidelines, concurrent hardness values were used for calculating guidelines.  If hardness values exceeding the maximum applicable hardness, then 
guidelines were determined using the maximum applicable hardness. If hardness values is lower than the minimum hardness, then guidelines were determined using the 
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Long-term Average Short-term Maximum Year Status Fording River  Elk River

Table 2.6:  British Columbia Water Quality Guidelines, Site-Specific Elk Valley Water Quality Plan (EVWQP) Benchmarks, 
and Interim Screening Values for Parameters Assessed, RAEMP 2017 to 2019   

Variable Units
British Columbia Water Quality Guidelines a Site-Specific Benchmark b

Selenium µg/L 2 - 2014 Approved

Silver g mg/L
For hardness ≤ 100 mg/L, WQG = 0.00005 
For hardness > 100 mg/L, WQG = 0.0015    

For hardness ≤ 100 mg/L, WQG = 
0.0001

For hardness > 100 mg/L, WQG = 
0.003

1996 Approved - -

Thallium mg/L 0.0008 - 1997 Working - -

Uranium mg/L 0.0085 - 2011 Working - -

T
o

ta
l

Zinc g mg/L

For hardness ≤ 90 mg/L, WQG = 0.0075 
For hardness 90 to 330 mg/L, 

WQG = [7.5 + 0.75 (hardness - 90)]×0.001;
Maximum applicable hardness = 330 mg/L

For hardness ≤ 90 mg/L, WQG = 0.033 
For hardness 90 to 500 mg/L, 
WQG = [33 + 0.75 (hardness - 

90)]×0.001;
Maximum applicable hardness = 500 

mg/L

1999 Approved - -

Aluminum mg/L

When pH ≥ 6.5, WQG = 0.05
When pH < 6.5, 

WQG = exp[1.6 - 3.327(median pH)+ 

0.402(median pH)2]   

When pH ≥ 6.5, WQG = 0.1
When pH < 6.5, 

WQG = exp[1.209 - 2.426(pH)+ 0.286 

(pH)2]   

2001 Approved - -

Cadmium g µg/L
For hardness = 3.4 to 285 mg/L, 

WQG = {exp[0.736×ln(hardness) - 4.943]}
Maximum applicable hardness = 285 mg/L

For hardness =  7 to 455 mg/L, 
WQG = {exp[1.03×ln(hardness)-5.274]}
Maximum applicable hardness = 455 

mg/L

2015 Approved

Copper mg/L Biotic Ligand Model Biotic Ligand Model 2019 Approved - -

Iron mg/L - WQG = 0.35 mg/L 2008 Approved - -

Note:  "-" indicates no sample collected.

c Temperature and pH dependent; range of minimum and maximum values.
d Dependent on concurrent chloride, range of values reported (BCMOE 2019).
e Dissolved oxygen guidelines represent a minimum value, and so exceedances were quantified below this guideline.
f Unrestricted change permitted within this pH range.

h Chromium(VI) is the dominant oxidation state in oxygenated environments, and so its guideline was applied.
i The most conservative guideline (0.00000125 mg/L) was applied.
j at representative hardness of 360 mg/L as CaCO3 for Fording River and 200 mg/L as CaCO3 for the Elk River.  

g For hardness-based guidelines, concurrent hardness values were used for calculating guidelines.  If hardness values exceeding the maximum applicable hardness, then 
guidelines were determined using the maximum applicable hardness. If hardness values is lower than the minimum hardness, then guidelines were determined using the 

Level 1 EVWQP Benchmark = 19
Level 2 EVWQP Benchmark = 74

Level 1 EVWQP Benchmark = 

100.83(log(hardness))-2.53

Maximum applicable 
hardness = 285 mg/L

T
o

ta
l

M
et

al
s 

an
d

 M
et
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id
s

D
is
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lv

ed

a British Columbia Working (BCMOE 2017) or Accepted (BCMOE 2019) Water Quality Guidelines for the Protection of Aquatic Life.  For guidelines dependent on other analytes 
(e.g., hardness), guidelines were screened using concurrent values.
b When appropriate, site-specific Elk Valley Water Quality Plan Benchmarks (EVWQP; Teck 2014) or interim screening values were applied in addition to or instead of BC water quality guidelines.  
Interim screening values are displayed for nickel (Golder 2017; Coal Mountain Operations Aquatic Health Assessment Report).
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monitoring station relative to BC WQG, benchmarks and screening values (where applicable), 

and as combined plots to allow for visual comparison among stations.     

Potential changes in aqueous concentrations of nitrate, total sulphate, total selenium, and total 

nickel at individual stations over time were analyzed statistically to evaluate (1) if there was an 

increase or decrease since the base year of monitoring (2012 or the earliest year if monitoring 

was initiated post-2012), (2) whether the annual mean was within the range of historical annual 

means, and (3) if the current monitoring year (2019) was different from the previous monitoring 

year (2018).  Nitrate, sulphate, dissolved cadmium, and total selenium were chosen because they 

are Order constituents identified in the EVWQP (Teck 2014).  Nickel was included due to 

uncertainty in the current BC WQG (Teck 2017), and because it was identified as potentially 

contributing to chronic toxicity (Golder 2020b).   

Monthly mean concentrations were estimated using the Kaplan-Meier (K-M) method.  The method 

involves transforming the left censored (i.e., < value) data set to a right censored (i.e., > value) 

data set, and then using the K-M estimator (used to estimate the mean survival time in 

survival analysis) to estimate the mean.  The calculation was conducted using the 

survfit() function in the survival package (Therneau 2017) in R and involves calculating the area 

under the K-M survival curve.  The K-M method is non-parametric and can accommodate 

multiple LRLs.  The method of estimating the mean is equivalent to using the distribution of 

detectable values below the LRL to represent values that are < LRL.  For example, the mean of 

the data set {1, 2, <4, 5} is estimated as the mean of 1, 2, [½×1 + ½×2], and 5 which is 2.375.  

The value <4 is replaced by the distribution of values below 4 (i.e., 1 and 2 with equal weight 

of ½).  Similarly, the mean of the data set {1, 1.6, 2, 2.1, <4, 5} is estimated as the mean of 1, 1.6, 

2, 2.1, [¼×1 + ¼×1.6 + ¼×2 + ¼×2.1], and 5 which is 2.229.  Again, the value <4 is replaced by 

the distribution of values below 4 (i.e., 1, 1.6, 2, and 2.1 with equal weight of ¼).  If there is only 

one LRL and no detected values below the LRL, then the K-M estimate of the mean is equivalent 

to replacing the value below the LRL with the LRL (i.e., the best estimate for the values < LRL is 

the LRL). 

Temporal changes in monthly mean concentrations for water quality parameters were evaluated 

for each station (reference and mine-exposed) from 2012 to 2019.  Only years with at least six 

months and only stations with at least three years of data were included in the analysis.  

Because of the presence of LRLs for most parameters, a censored regression Analysis of 

Variance (ANOVA) model with factors Year and Month and assuming a log-normal distribution of 

the response variable was fit with maximum likelihood estimation for each station.  

The significance of each term in the model was assessed using likelihood-ratio tests to determine 

if there is a significant change in log-likelihood with the addition of the term in the model.  



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 42 

This tested for an overall difference among years (including the Month term in the model 

controlled for seasonal effects within a year).  If the Year term was significant (α = 0.05) 

then post-hoc contrasts were conducted to test for pairwise differences among years with an 

α = 0.05 in a Tukey’s HSD test which corrects for the number of comparisons. 

For each year, a percent magnitude of difference from the base year (i.e., first year with minimum 

number of months) was calculated as: 

𝑌𝑒𝑎𝑟 െ 𝐵𝑎𝑠𝑒 𝑌𝑒𝑎𝑟
𝐵𝑎𝑠𝑒 𝑌𝑒𝑎𝑟

ൈ 100 % 

and the significant difference between 2019 and previous cycle was assessed. 

2.2.2 Sediment Quality 

2.2.2.1 Field Sampling 

In 2016, the EMC recommended collection of samples in representative lotic habitats of the 

watershed to verify biological exposure to mine-related constituents associated with sediments.  

Sediment quality samples were collected concurrently with benthic invertebrate samples at 

RAEMP areas that corresponded with Order and Compliance stations in 2018 and 2019, as well 

as areas associated with LAEMP study designs (e.g., FRO LAEMP, CMO LAEMP).  

Five replicates were collected at mine-exposed areas, and three replicates were collected at 

reference areas, consistent with methods outlined in the 2018 to 2020 RAEMP study design 

(Minnow 2018c).  Sediment samples were collected from small depositional areas adjacent to the 

riffles using a stainless steel spoon.  It is important to note that these sediments and associated 

grain size did not reflect the general substrate in areas (riffles) where BIC samples were collected 

(Section 2.2.4).  The predominant nature of sediments in riffles is cobble, with some sand, gravel, 

and boulders.  Samples were transferred into glass jars for analysis of PAHs, and into 

polyethylene bags for all other analyses (i.e., metals, moisture content, total organic carbon, and 

particle size distribution).  Samplers took care to remove only the top 1 to 2 cm of sediment and 

continued to collect sediment until enough sample volume was retrieved.   

For QA/QC purposes, duplicate (split) samples were collected at a frequency of approximately 

10% of the total number of samples (based on samples collected for the overall 2018 RAEMP 

sampling; Minnow 2018c) to permit assessment of field precision (See Data Quality Review 

(DQR), Appendix A).  Following collection, samples were placed in a refrigerator at approximately 

4°C until submission to the analytical laboratory. 
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2.2.2.2 Laboratory Analysis 

Samples for chemical analysis were sent to ALS Environmental (Calgary, AB).  The laboratory 

was instructed to thoroughly homogenize each sediment sample (according to standard 

laboratory protocols), to confirm the aliquots taken for analysis were representative 

and comparable.   

Sediment samples were analyzed using the following methods: metals by Collision Reaction Cell 

Inductively Coupled Plasma-Mass Spectrometry (CRC ICP-MS; EPA 200.2/6020A), mercury by 

Cold Vapour Atomic Fluorescence Spectroscopy (CVAFS; EPA 200.2/245.7), TOC by 

combustion method (Bartels and Sparks 2009), and PAHs by rotary extraction using 

hexane/acetone (EPA 3570/8270) followed by capillary column gas chromatography with mass 

spectrometric detection (GC/MS).  Particle size distribution was determined by dry sieving 

(coarse particles), wet sieving (sand), and the pipette sedimentation method (fine particles).  

Moisture content was determined gravimetrically by drying the sample at 105°C.  QA/QC for 

sediment samples included the field duplicate samples, and assessment of laboratory duplicates, 

spike recoveries, and certified reference materials.  Based on the results provided for 

QC samples, the sediment data collected for the RAEMP and LAEMPs were determined to be of 

acceptable quality (Appendix A). 

Data Analysis 

Sediment quality data were tabulated, summarized and compared to BC Working Sediment 

Quality Guidelines (WSQGs), where available.  Data from 2017, 2018 and 2019 were plotted for 

all parameters for which a WSQG was available and visually assessed for temporal changes.  

To evaluate the potential combined effects of the sediment chemistry in each area, a sediment 

quality index (SQI) was developed through discussion with the EMC in June 2020 to include all 

parameters for which a lower WSQG existed (adapted from the Canadian Council of Ministers of 

the Environment (CCME; CCME 2014) using interim sediment quality guidelines [ISQG]).  

A higher SQI is indicative of sediment quality with fewer parameters exceeding guidelines or lower 

magnitude of guideline exceedances.  

2.2.3 Calcite 

2.2.3.1 Regional Calcite Monitoring 

In 2013, Teck initiated a regional calcite monitoring program to document calcite deposition 

(i.e., degree and extent) in tributary and main stem areas of the Elk River watershed (Lotic 2013).  

Annual reports were prepared by Lotic Environmental for monitoring completed in 2013 to 2019 

and results from 2017 to 2019 are summarized in this report (Lotic 2018, 2019, 2020). 
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The regional program measures calcite deposits at one to three 100-m-long areas (depending on 

the reach size) in numerous reaches defined throughout the watershed.  At each 100-m-long area 

showing any evidence of calcite, a modified Wolman (1954) pebble count procedure was applied 

involving random selection and measurement of 100 substrate particles throughout each 

100-m-long area (and distributed in proportion to the habitat types present).  Calcite deposition

was characterized by recording the presence (score = 1) or absence (score = 0) of calcite on each

substrate particle, and the degree of concretion was assessed by determining if the particle was

removed with negligible resistance (not concreted; score = 0), noticeable resistance but

removable (partially concreted; score = 1), or immovable (fully concreted; score = 2).

Substrate that was too fine to be retrieved (e.g., sand, silt) and to visually discern calcite

presence/absence was assigned presence and concretion scores of “0”.

The results for each area were then expressed as a CI based on the following equation:  

CI = CIp + CIc 

Where: 

CI = Calcite Index 

CIp = Calcite Presence Score = (Number of particles with calcite)/(Number of 

particles counted) 

CIc = Calcite Concretion Score = (Sum of particle concretion score)/(Number of 

particles counted) 

This results in CI values ranging from 0 (no calcite present) to 3.0 (calcite present on all particles 

and fully concreted).  Up to three 100 m areas were surveyed within each stream reach and the 

averaged calcite index value was considered representative of the linear stream distance of 

each reach. 

2.2.3.2 Calcite Monitoring Associated with the RAEMP 

Calcite deposition was evaluated at all benthic invertebrate community monitoring areas 

associated with the RAEMP, using methods applied in the regional monitoring program, except 

for the following modifications: 

 Calcite was measured only in riffle habitats in the immediate vicinity of where invertebrate

samples were collected (e.g., ~10 m distance), whereas the 100-m-long areas sampled in

the regional program may include glide and cascade habitats;

 No calcite score was assigned in the biological monitoring programs when fine sediments

(sand, silt, clay) were encountered on the periphery of the riffle habitat; instead the sampler
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noted the presences of fines and moved to the next rock where calcite presence or 

absence could be visibly ascertained; and 

 Calcite measured in association with biological sampling areas was done in the first half 

of September, whereas regional calcite monitoring was typically completed in late 

September to early December, depending on the year. 

2.2.3.3 Data Analysis 

Calcite data collected as part of the Regional Calcite Monitoring Program (Lotic 2020) were 

reported but were not used in analyses as the calcite measurements taken concurrently with 

biological sampling were deemed more appropriate because they are specific to the areas 

sampled for benthic invertebrates. 

Calcite measurements made among 40 reference areas sampled in 2015 were used to 

characterize the normal range as part of the previous RAEMP report (Minnow 2018b), and the 

upper limit of the reference normal range (97.5th percentile) was defined as CI = 1.0.   

The differences among areas and years for calcite presence and calcite concretion scores were 

compared using Generalized Linear Models (GLM) with factors Area and Year and Area x Year. 

Areas that had no recorded calcite presence were assumed to have no trends over time and were 

excluded from the models.  Because this decreased the number of areas included for each 

management unit, a single model was fit for the entire dataset. This contrasted with the trend 

analyses for other endpoints (e.g., water quality, benthic composite tissue, fish tissue) 

where models were run for each management unit separately.  This assumed the variability to be 

consistent among areas and years across the dataset but allowed for comparisons between years 

without replicates. 

Calcite presence score data was binomial (i.e., 0 or 1) and, thus a logistic regression model 

assuming a binomial distribution was fit. To avoid years with all zeros, which inflated the standard 

error estimates for those years, the response variable was transformed by adding a 1 to both the 

total number of calcite presences and absences. This retained the ratio of presence to absence 

of calcite.  Differences among years within an area were assessed using post-hoc contrasts of all 

pairwise comparisons among years using an α of 0.05 in a Tukey’s Honestly Significant Difference 

test (HSD) which corrects for the number of comparisons.  

Calcite concretion score data were integer values (i.e., 0, 1, or 2) with a high percentage of zeros 

leading to a skewed distribution.  Because of this skewed distribution, a quasipoisson distribution 

with a log-link was assumed and the analyses were conducted on average scores within replicate 

locations to avoid pseudo-replication. Again, to avoid years with all zeros, which inflated the 

standard error estimates for those years, the response variable was transformed by adding a 1, 
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which was later removed from the predictions for the calculation of the magnitude of differences 

(MOD).  Differences among years within an area were assessed using post-hoc contrasts of all 

pairwise comparisons among years using an α of 0.05 in a Tukey’s HSD test (HSD), which 

corrects for the number of comparisons.   

Using the annual estimates for the calcite concretion score and the calcite presence score a 

calcite index was calculated as their sum.  For the calcite presence and concretion scores and 

the calcite index, an annual magnitude of difference (MOD) was calculated from the base year 

(i.e., first year with data) in units of the respective indices as: 

𝑌𝑒𝑎𝑟 𝐼𝑛𝑑𝑒𝑥 െ 𝐵𝑎𝑠𝑒 𝑌𝑒𝑎𝑟 𝐼𝑛𝑑𝑒𝑥 

The base year for calcite measurements was 2015 (i.e., the first year that calcite measurements 

were collected under the RAEMP and/or LAEMPs) unless a monitoring area was added 

after 2015.  In these cases, the first year of monitoring was considered the base year.  All statistics 

were conducted in R (R Core Team 2019). 

2.2.4 Benthic Invertebrates 

2.2.4.1 Benthic Invertebrate Community 

Most of the aquatic habitat in the Elk River watershed is lotic (flowing).  Evaluation of benthic 

invertebrate community characteristics in lotic habitats is important for assessing potential 

mine-related effects on the aquatic ecosystem (i.e., it is an integral component of the RAEMP).  

Areas where benthic invertebrate abundance, diversity, and overall community composition are 

similar to those observed in areas undisturbed by mining provide evidence that the aquatic 

ecosystem is healthy and functioning (Cairns et al. 1993; Kilgour et al. 2005).   

BIC sampling followed the Canadian Aquatic Biomonitoring Network (CABIN) method, which 

involved 3-minute travelling kick sampling in riffle habitats into a net with a triangular aperture 

measuring 36 cm per side and mesh having 400 µm openings (Environment Canada 2012a).  

During sampling, the field technician moved across the stream channel (from bank to bank, 

depending on stream depth and width) in an upstream direction.  With the net being held 

immediately downstream of the technician’s feet, the detritus and invertebrates disturbed from the 

substrate were passively collected in the kick-net by the stream current.  After three minutes of 

sampling time, the sampler returned to the stream bank with the sample.  The kick-net was rinsed 

with water to move debris and invertebrates into the collection cup at the bottom of the net.  

The collection cup was then removed, and the contents poured into a labelled plastic jar and 

preserved to a level of 10% buffered formalin in ambient water.  Replicate samples were spaced 

either in separate riffles or a minimum of 50 m apart (when the area was a continuous riffle). 
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Consistent with the requirements of the CABIN sampling protocol, supporting information was 

collected concurrent with benthic sampling, including stream habitat characteristics and 

categorical scores of periphyton growth (2019 only, Environment Canada 2012a).  

Calcite presence/absence and substrate concretion scores were also measured as part of the 

CABIN method’s 100-pebble count to determine a calcite index value for each benthic 

invertebrate community sampling location.  Water temperature, pH, dissolved oxygen 

(concentration and percent saturation), and specific conductance were measured in situ at each 

monitoring areas using a field meter that was calibrated in accordance with the 

manufacturer’s directions.  Sampling locations were recorded using a handheld GPS with 

coordinates in UTMs (Universal Transverse Mercator) using the North American Datum of 1983 

(NAD83). 

The RAEMP study design specified five replicate samples at 12 “core” RAEMP areas associated 

with Teck’s Order and Compliance points within the watershed (Minnow 2018c).  Five core 

RAEMP reference areas (upper Fording River [FO26; MU1]; South Line Creek [SLINE; MU2], 

Elk River upstream from GHO [ELUGH; MU3], upper Michel Creek [MI25; MU4] and Alexander 

Creek [ALUSM; MU4]) were selected for comparisons among areas and over time.  

Two additional reference areas were added to the design in response to EMC input 

(reference tributary on west side Elk River in MU3 and Wigwam River in MU5), and three replicate 

samples were taken at all reference areas. In this cycle of the RAEMP (2018 to 2020), 

benthic invertebrate community samples were collected at additional areas to those described 

above, as part of the RAEMP or other projects (Tables 2.1 to 2.5).  The additional areas that were 

sampled as part of the RAEMP are associated with tributaries that contribute at least 1% of the 

total tributary loads of one or more Order constituents (Clode, Line, Kilmarnock, Greenhills, 

Thompson, Harmer, Grave, Corbin, Erickson, Gate, Bodie; [Zajdlik & Associates 

and Minnow 2013]), because loads from these sources have the greatest potential to influence 

concentrations and the ecology in main stems of the watershed12.  In addition, areas were added 

to fulfill data needs of the Tributary Management Plan.  Unless otherwise specified in a LAEMP 

study design, one sample was collected at each area (Tables 2.1 to 2.5).  Replicate samples were 

collected either in separate, adjacent riffles, or 50 metres apart when an area was one 

continuous riffle.  

2.2.4.2 Benthic Invertebrate Composite-taxa Tissue Chemistry 

Composite-taxa benthic invertebrate tissue samples were collected for moisture content and 

metal analysis, including selenium, from all areas using the kick sampling method described in 

 
12 Henretta Creek downstream of mining was erroneously excluded from the study design.  This monitoring area will 
be included in the comprehensive 2020 field sampling, and will be reported on in the next RAEMP cycle.  
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Section 2.2.1, except that the sampling was not timed, and kicking continued until enough sample 

was collected.  Tissue sample replication followed the same protocol as outlined in Section 2.2.1. 

Invertebrates were picked free of debris in the field, placed into sterile labelled cryovials and 

stored in a cooler with ice packs until they were transferred to a freezer later in the day. 

Approximately 2 g of wet tissue were collected for each sample where possible. 

2.2.4.3 Laboratory Analysis 

2.2.4.3.1 Kick and Sweep for Community  

BIC samples were sent to Cordillera Consulting (lead taxonomist Scott Finlayson), in Summerland 

BC, for sorting and taxonomic identification.  Organisms were identified to the lowest practical 

level (LPL) (typically genus or species).  At the beginning of the sorting process, each sample 

was examined and evaluated for estimation of total invertebrate numbers.  If the total number was 

estimated to be greater than 600, then the laboratory’s sub-sampling protocol was followed. 

A minimum of 5% of each sample was sorted, in accordance with QA/QC requirements of 

Environment Canada (2014), and at least 300 organisms were counted in every sample, 

consistent with CABIN requirements.  Sorting efficiency and sub-sampling accuracy and precision 

were quantified using methods specified by Environment Canada (2012b, 2014).  Based on the 

QA/QC results, the BIC data were judged to be of acceptable quality.   

2.2.4.3.2 Kick and Sweep for Tissue Chemistry  

Benthic invertebrate tissue samples were kept in a freezer until they were shipped in coolers on 

ice to SRC Environmental Analytical Laboratories (SRC) in Saskatoon, SK.  At the laboratory, 

samples were freeze-dried and analyzed for metals (including selenium and mercury) using 

Inductively Coupled Plasma-Mass Spectrometry (ICP-MS).  Results were reported on a dry 

weight (dw) basis, along with moisture content (based on the difference between wet and 

freeze-dried sample weights). 

2.2.4.4 Data Analysis 

2.2.4.4.1 Communities Relative to Normal Ranges 

Benthic invertebrate community endpoint regional normal ranges were calculated using all 

reference areas where data were available between 2012 and 2019.  Reference samples from 

the Kootenay watershed were excluded due to differences in the physiography and habitat 

between them and the Elk River.  Only September samples were used when multiple seasons 

were sampled.  The minimum and maximum values of the normal ranges were calculated as the 

2.5th and 97.5th percentiles of the distribution of all reference samples (Table 2.7). 



Lower Upper

Abundance (# of individuals) 1,812 26,922

Richness (# of taxa) 24.9 48.0

% EPT 50.2 97.6

EPT Abundance (# of individuals) 909 26,270

% Ephemeroptera 21.3 81.5

Ephemeroptera Abundance (# of individuals) 387 21,949

2019 Regional Normal Ranges
Endpoint

Table 2.7: Benthic Invertebrate Community Regional Reference Normal 
Ranges, 2012 to 2019
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Linear mixed-effects models were used to relate benthic invertebrate community endpoints to 

habitat predictors.  An iterative model building process was used to select predictors that best 

describe each BIC endpoint (see Appendix J for more details).  The BIC site-specific normal 

ranges were calculated as prediction intervals from the final habitat model.  Ninety-fifth percentile 

prediction intervals were calculated from linear mixed-effects models using simulations 

(n=100,000) to generate residual variation in random-effects terms.  For Ephemeroptera and EPT 

Abundance endpoints, the prediction intervals from the % Ephemeroptera and % EPT models 

were multiplied by the prediction intervals from the Abundance model to generate the taxa specific 

abundance predictions.  Site-specific normal ranges were not developed for the Elk River side 

channel due to the inability to calculate geographic information system (GIS) attributes related to 

watershed area, as well as the inaccurate representation of attributes related to source13.  

Prediction intervals were calculated using the predictInterval() function in the merTools R 

package (Knowles and Frederick, 2019). 

2.2.4.4.2 Tissue Selenium Relative to Normal Ranges and Benchmarks 

Composite-taxa benthic invertebrate tissue selenium concentrations were plotted relative to: 

 the normal (reference area) range, defined as the 2.5th and 97.5th percentiles of tissue

selenium concentrations measured in reference areas that have not been disturbed by

mining in historical studies completed in the Elk River watershed from 1996 to 2019

(Minnow 2018b);

 data from previous sampling periods from 2012 to present, where available; and

 the Level 1 EVWQP benchmarks for effects to invertebrates (13 milligrams/kilogram

[mg/kg] dry weight [dw]), dietary effects to birds (15 mg/kg dw), and dietary effects to

juvenile fish (11 mg/kg dw; Golder 2014; Table 2.8).

Composite-taxa benthic invertebrate tissue selenium concentration regional normal ranges were 

calculated using all lotic reference areas where data was available between 1996 and 2019. 

Reference samples from the Kootenay watershed were excluded due to differences in the 

physiography and habitat between them and the Elk River.  Values below the LRL were replaced 

at half the LRL.  The minimum and maximum values of the normal ranges were calculated as the 

2.5th and 97.5th percentiles of the distribution of all reference samples (Table 2.9).

13 While these measurements are indicative of a larger river, the side channel is more similar to a small tributary, thus 
any predictions based on GIS variables related to the river as a whole would not be representative.   



Value
 (μg/g dw)

Type Description

Whole body 4a BC guideline
Interim guideline for aquatic dietary tissue based on weight of evidence of lowest published toxicity thresholds and no 
uncertainty factor applied

BCMOE (2014)

Whole body 13 Site-specific benchmark Level 1 (~10% effect) benchmark for growth, reproduction and survival of invertebrates Teck (2014)

Whole body 20 Site-specific benchmark Level 2 (~20% effect) benchmark for growth, reproduction and survival of invertebrates Teck (2014)

Whole body 27 Site-specific benchmark Level 3 (~50% effect) benchmark for growth, reproduction and survival of invertebrates Golder (2014)

Whole body 11 Site-specific benchmark Level 1 (~10% effect) benchmark for dietary effects to juvenile fish (growth) Teck (2014)

Whole body 18b Site-specific benchmark Level 2 (~20% effect) benchmark for dietary effects to juvenile fish (growth) Teck (2014)

Whole body 26 Site-specific benchmark Level 3 (~50% effect) benchmark for dietary effects to juvenile fish (growth) Golder (2014)

Whole body 15 Site-specific benchmark Level 1 (~10% effect) benchmark for dietary effects to juvenile birds Teck (2014)

Whole body 22 Site-specific benchmark Level 2 (~20% effect) benchmark for dietary effects to juvenile birds Teck (2014)

Whole body 41 Site-specific benchmark Level 3 (~50% effect) benchmark for dietary effects to juvenile birds Golder (2014)

Egg/ovary 25 Site-specific benchmark Level 1 (~10% effect) benchmark for westslope cutthroat trout reproduction Teck (2014)

Egg/ovary 27 Site-specific benchmark Level 2 (~20% effect) benchmark for westslope cutthroat trout reproduction Teck (2014)

Egg/ovary 33 Site-specific benchmark Level 3 (~50% effect) benchmark for westslope cutthroat trout reproduction Golder (2014)

Muscle/
muscle plug

15.5 Site-specific benchmark
Muscle equivalent to the 25 mg/kg dw ovary benchmark, based on the relationship observed between selenium in 
muscle and ovary in westslope cutthroat trout

Nautilus Environmental and 
Interior Reforestation (2011)

Egg/ovary 18 Site-specific benchmark Level 1 (~10% effect) benchmark for reproduction effects to other species than westslope cutthroat trout Teck (2014)

Egg/ovary 22 Site-specific benchmark Level 2 (~50% effect) benchmark for reproduction effects to other species than westslope cutthroat trout Teck (2014)

Egg/ovary 31 Site-specific benchmark Level 3 (~50% effect) benchmark for reproduction effects to other species than westslope cutthroat trout Golder (2014)

Muscle 18 Site-specific benchmark
Muscle equivalent to the 18 mg/kg dw ovary benchmark, based on the relationship observed between selenium in 
muscle and ovary in longnose sucker

Minnow (2018a)

Egg/ovary 11 BC guideline Combination of weight of evidence and mean of published effects data with an uncertainty factor of 2 applied BCMOE (2014)

Whole body 4 BC guideline Combination of weight of evidence and mean of published effects data with an uncertainty factor of 2 applied BCMOE (2014)

Muscle/
muscle plug

4 BC guideline Whole-body translation to derive muscle benchmark with no additional uncertainty factor BCMOE (2014)

a BC guidelines were not used in assessment of benthic invertebrate and fish tissue selenium concentrations.  Assessment was completed relative to site-specific benchmarks only.  
b Site-specific benchmark not applicable to dietary effects to juvenile westslope cutthroat trout for reasons outlined in Teck (2014).  

Table 2.8: Selenium Benchmarks for Benthic Invertebrates and Fish Tissues in the Elk Valley     

Source

Westslope 
cutthroat trout

Other Fish

Endpoint Tissue Type

Benchmark

Benthic 
Invertebrates
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Table 2.9: Tissue Selenium Lotic Regional Reference Normal Ranges, 1996 to 2019

Lower Upper

Benthic Invertebrate 2.78 8.74

Westslope Cutthroat Trout Muscle 2.60 5.74

Mountain Whitefish Muscle 0.53 4.97

Mountain Whitefish Ovary 4.01 34.1

2019 Regional Normal Ranges (mg/kg dw)
Endpoint
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Additionally, tissue selenium concentrations were paired with corresponding water selenium 

concentrations and compared to the selenium bioaccumulation model (Golder 2020d; 

Appendix M). 

2.2.4.4.3 Temporal Trends 

Temporal changes in benthic end points calculated from September kick and sweep data were 

evaluated for 2012 to 2019.  For some (but not all) years there were replicate data for a given 

station within a year.  Thus, for each end point, an overall ANOVA with factors Year, Area and 

Year × Area was fit for each management unit.  The best transformation for each end point was 

chosen as the transformation for which a Shapiro-Wilk’s test on the residuals gave the 

highest P-value (i.e., most normally distributed).  If there was a significant Year term, the variability 

within years and areas from the full model was used to test for significant differences between all 

pairwise comparisons of year for each area (i.e., is the difference between year i and year j greater 

than would be expected given the variability within areas for all monitoring areas for which 

replicates are available).  This assumes the variability to be consistent among areas and years 

within a management unit but allows for comparisons between years without replicates. 

Significance of the pairwise comparisons was assessed with an α of 0.05 in a Tukey’s Honestly 

Significant Difference test (HSD) which corrects for the number of comparisons. 

For each year, a percent magnitude of difference from the base year (i.e., first year with data) was 

calculated as: 

𝑌𝑒𝑎𝑟 െ 𝐵𝑎𝑠𝑒 𝑌𝑒𝑎𝑟
𝑃𝑜𝑜𝑙𝑒𝑑 𝑆𝐷

and the significant difference between 2019 and all other years and with last year of the previous 

cycle (2015) was assessed.  All statistics were conducted in R (R Core Team 2019).  

Temporal changes in tissue selenium concentrations (westslope cutthroat trout muscle, mountain 

whitefish muscle and ovary [Sections 2.2.5 and 2.2.6], composite-taxa benthic invertebrate tissue) 

were estimated using the same ANOVA model as described for the benthic community endpoints. 

Again, this assumes the variability to be consistent among areas and years within a management 

unit but allows for comparisons between years without replicates. MOD among years was 

expressed as a percent magnitude of difference from the base year (i.e., first year of sampling) 

was calculated as: 

𝑌𝑒𝑎𝑟 െ 𝐵𝑎𝑠𝑒 𝑌𝑒𝑎𝑟
𝐵𝑎𝑠𝑒 𝑌𝑒𝑎𝑟

ൈ 100 % 

and the significant difference between 2019 and all other years and with last year of the previous 

cycle (2015) was assessed.  All statistics were conducted in R (R Core Team 2019). 
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2.2.4.5 Chronic Toxicity 

Teck conducts quarterly and semi-annual chronic toxicity testing of water samples at Compliance 

points in the Elk Valley.  Test organisms and procedures used in the quarterly and semi-annual 

testing program follow the requirements outlined in Permit 107517 Section 9.8(ii) (Table 2.10).  

For fish and H. azteca tests that are approximately one month in duration, tests are conducted 

using weekly refresh samples. 

Annual interpretive reports contain detailed methods and results for testing conducted in 2017 

(Golder 2018), 2018 (Golder 2019c), and 2019 (Golder 2020e).  In each annual report, test 

responses are categorized as no adverse response, possible adverse response, or likely adverse 

response based on criteria discussed in Golder (2020e).  The categories are based on effect size 

and comparison to typical responses in reference waters up to and including the year of that 

annual report.  A causation assessment is then conducted to identify potential contributors to 

“possible” or “likely” adverse responses. 

2.2.5 RAEMP Westslope Cutthroat Trout 

2.2.5.1 Sampling 

All fish tissue sampling was completed under fish collection permit CB18-358906, issued by the 

Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNRORD).  

Westslope cutthroat trout were captured by angling and non-lethally sampled 

(approximately n = 8 per area) in September 2018 at 13 areas (11 mine-exposed, two reference) 

in accordance with the RAEMP study design (Minnow 2018c).  Each captured WCT was assigned 

a unique identification code.  Body weight was measured using an appropriately sized 

spring scale (e.g., 100 g, 500 g, 1,000 g).  Total and fork length were determined using a 

measuring board equipped with a metre stick (± 1 mm).  External fish condition, including the 

presence of any deformities, erosion, lesions, tumors (DELT; Sanders et al. 1999) or parasites, 

was documented.  To the extent possible, westslope cutthroat trout gender was determined using 

secondary sexual characteristics (i.e., shape of jaw, colour, and condition of vent/ovipositor); 

however, secondary sex characteristics are not prominent outside of the spawning period 

(spring for westslope cutthroat trout).  A biopsy punch (4 mm acu-punch) was inserted into the 

dorsal musculature, ensuring the penetration was perpendicular to the fish skin surface.  

Light pressure was applied while turning (twisting) the punch into the dorsal musculature (about 5 

to 7 mm).  The punch was then angled slightly and removed, while still turning, to separate the 

sample from the surrounding musculature.  Skin was removed from the sample with a scalpel and 

the remaining muscle sample was placed into a sterile microcentrifuge tube.  Following sampling, 



Table 2.10:  Summary of Quarterly and Semi-Annual Fish Toxicity Tests Conducted to 
Satisfy Section 9.8(ii) of Permit 107517 

Test Species 
Test 

Duration 
[days] 

Endpoint(s) Test Protocol 
Number of 
Replicates 

per Test 

Frequency of 
Testing c 

Rainbow trout 
Oncorhynchus 
mykiss 

30 Survival, viability 
(including 
deformities), length, 
weight, behavioura 

Environment 
Canada (1998) 
embryo-alevin 
test 

4 Semi-annual 
(Q2 and Q4) 

Fathead minnow 
Pimephales 
promelas 

28 days 
post-

hatchb 

Survival, hatch, 
length, biomass, 
normal 
development 

US EPA (1996) 
and ASTM 
(2013) 

4 Quarterly 
(2015 to 
2018); semi-
annual (2019; 
Q1 and Q3) 

Water flea 
Ceriodaphnia dubia 

7 ± 1 Survival and 
reproduction 

Environment 
Canada (2007a) 

10 Quarterly 

Green alga 
Pseudokirchneriella 
subcapitata 

3 Cell yield (growth 
inhibition) 

Environment 
Canada (2007b) 

8 (reference 
and 

control); 
4 (test 
sites) 

Quarterly 

Amphipod 
Hyalella azteca 

28 Survival and growth Modified from 
US EPA (2000), 
as described in 
Norberg-King et 
al. (2014) 

5 Quarterly 
(2015 to 
2018); semi-
annual (2019; 
Q1 and Q3) 

a The behaviour endpoint documents unusual behaviours. Permit 107517 also includes hatching as an endpoint. 
Hatch rate is not part of the Environment Canada (1998) protocol. However, the survival endpoint provides an 
appropriate measure of successful hatch, since the test is terminated shortly following hatch (Golder 2020).  

b Test duration is from <24-hour eggs until the organisms reach 28 days post-hatch. Total test duration is usually 
between 30 and 32 days (Golder 2020). 

c Prior to Q1 2019 when the integrated toxicity testing program was approved, the frequency of testing varied 
among stations, which was consistent with requirements outlined in Permit 107517. Rationale for the test species 
and frequency of testing by station is provided in annual interpretive reports for 2017 testing (Golder 2018), 2018 
testing (Golder 2019), and 2019 testing (Golder 2020).  
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the fish was released back into the water body where it was captured.  Samples were stored on 

ice until transfer to a freezer later in the day. 

2.2.5.2 Laboratory Analysis 

Westslope cutthroat trout muscle plug samples were kept in a freezer until they were shipped in 

coolers on ice to SRC in Saskatoon, SK.  At the laboratory, samples were freeze-dried and 

analyzed for metals (including selenium and mercury) using ICP-MS.  Results were reported on 

a dry weight (dw) basis, along with moisture content (based on the difference between wet and 

freeze-dried sample weights).  

2.2.5.3 Data Analysis 

2.2.5.3.1 Tissue Selenium Relative to Normal Ranges and Benchmarks 

Regional normal ranges were calculated using all reference areas where data was available from 

lotic areas between 2002 and 2019.  The minimum and maximum values of the normal ranges 

were calculated as the 2.5th and 97.5th percentiles of the distribution of all reference samples.  

Values below the LRL were replaced at half the LRL (Table 2.9).  Data were compared to the 

regional normal range, as well as the BC selenium guideline (4 mg/kg dw) as well as the EVWQP 

site-specific muscle equivalent benchmark based on westslope cutthroat trout eggs (Table 2.8).   

2.2.5.3.2 Temporal Trends 

See Section 2.2.4.4.3 for temporal trend analysis.  

2.2.6 RAEMP Mountain Whitefish 

2.2.6.1 Sampling 

All fish tissue sampling was completed under fish collection permit CB18-358906, issued 

by FLNRORD.  Mountain whitefish (MW) were captured by angling and lethally sampled in 

early October (pre-spawning) 2018, in accordance with the RAEMP study design 

(Minnow 2018c).  Female fish (n=8 per area) at eight areas (six mine-exposed, two reference) 

were targeted for measurement of metal concentrations in ovaries and muscle.   

Mature mountain whitefish were euthanized using clove oil dissolved in ethanol mixed in 

ambient water.  Body weight was measured using appropriately sized spring scales 

(e.g., 100 g, 500 g, 1,000 g).  Total and fork length were determined using a measuring board 

equipped with a metre stick (± 1 mm).  The sex of the fish was estimated using external features 

(milt/egg expression, tubercles in males).  If the fish was suspected to be female or the sex was 

indeterminate, the body cavity of the fish was then opened using round-nosed scissors.  If the fish 

was female, both ovaries were extracted, weighed to the nearest gram using a top-loading digital 
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scale, and placed into a sterile, labelled, Whirl-Pak® bag.  A muscle sample (approximately 5 g) 

was taken from behind the dorsal fin on the dorsal side of the fish using a clean fillet knife. 

The muscle was then filleted from the bones and the skin removed so that the sample was 

composed of only muscle. Aging structures (otoliths and pectoral fin rays) were collected, 

wrapped in wax paper, and stored in small paper envelopes labelled with the fish 

identification code.  If the fish was male, a muscle sample (approximately 5 g) and aging 

structures were collected as described above.   

Input and advice from the EMC in February and March 2018 requested that the use of creel 

reports from the Elk River watershed be used to track mountain whitefish numbers and 

performance over time.  A detailed search was conducted, and creel reports from winter of 1982, 

2002, 2005, 2007, 2008, 2009, 2010, and 2015, and summer of 2002, were found.  Fork length 

data was collected for most reports, but weight and deformities in mountain whitefish or other fish 

species were not reported.  Catch numbers and catch-per-unit-effort (CPUE) was recorded for 

mountain whitefish, westslope cutthroat trout, and bull trout; however, because fish were not 

caught during the same season (i.e., fall for the RAEMP, winter for the creel surveys) and no 

recent reports were found, these data was not incorporated into the RAEMP.  .   

2.2.6.2 Laboratory Analysis 

Mountain whitefish muscle and ovary samples were kept in a freezer until they were shipped in 

coolers on ice to SRC in Saskatoon, SK.  At the laboratory, samples were freeze-dried and 

analyzed for metals (including selenium and mercury) using ICP-MS.  Results were reported on 

a dry weight (dw) basis, along with moisture content (based on the difference between wet and 

freeze-dried sample weights).  

2.2.6.3 Data Analysis 

2.2.6.3.1 Tissue Selenium Relative to Normal Ranges and Benchmarks 

Regional normal ranges were calculated using all reference areas where data was available 

between 2002 and 2019.  The minimum and maximum values of the normal ranges were 

calculated as the 2.5th and 97.5th percentiles of the distribution of all reference samples. 

Values below the LRL were replaced at half the LRL.  Muscle selenium concentrations were 

compared to the regional normal range, as well as the BC muscle selenium guideline 

(4 mg/kg dw), while ovary selenium concentrations were compared to the BC ovary 

selenium guideline (11 mg/kg dw), as well as the EVWQP Level 1 egg benchmark for fish species 

other than westslope cutthroat trout (18 mg/kg dw), and the interim screening value 

(no observable adverse effects concentration; NOAEC) for mountain whitefish eggs 

(Nautilus 2017; Table 2.8).   
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2.2.6.3.2 Temporal Trends 

See Section 2.2.4.4.3 for temporal trend analysis.  

2.2.7 Regional Scale Data Analysis 

2.2.7.1 Redundancy Analysis 

A Redundancy Analysis (RDA) was performed on data collected in September 2018 and 201914 

to investigate different drivers of benthic invertebrate community assembly (Tables 2.11 

and 2.12).  The RDA models allow interpretations of patterns in BIC in several ways. 

An unconstrained RDA (equivalent to Principal Components Analysis; PCA) shows the primary 

gradients in BIC, and shows which taxa tend to co-occur to form communities.  By constraining 

the BIC gradients according to known factors (i.e., habitat or water quality), the RDA shows how 

those known factors best explain the observed gradients in BIC.  By conditioning, the effects of 

one set of factors (i.e., habitat) can be removed (or partialed out) of the BIC gradients before 

applying constraints to explain the residual variation.  Any variation that is shared by conditioning 

and constraining variables is also removed in this process (e.g., if substrate size perfectly covaries 

with catchment area, conditioning out catchment area will remove the effects of substrate size 

from the RDA, and it will explain none of the residual variation).  Both constraining and 

conditioning are performed as multiple regressions on the unconstrained RDA axis. 

The significance of each predictor, axis, and the overall model was evaluated using a 

permutation-based ANOVA with 10,000 permutations, and the relative importance of individual 

predictors assessed using the associated pseudo F-statistic (Legendre et al. 2011).  The unique 

contribution of each predictor after conditioning out all other predictors was also assessed.   

Predictor variables were organized into four datasets: habitat, substrate, water quality, and 

tissue chemistry.  A suite of habitat variables was calculated from field (e.g., width, depth, 

velocity, etc.), and GIS data (e.g., catchment area, % landcovers, stream density).  Substrate data 

were summarized from field surveys.  Concurrent water quality variables were used 

(summarized as Kaplan-Meier means when multiple September samples were present). 

Because the number of replicates for tissue and community samples often did not match, 

replicates could not be meaningfully paired together.  Thus, Kaplan-Meier means of replicates 

were calculated for tissue samples and matched with water data and medians for benthic 

community replicate counts. This also avoided pseudo-replication in the RDA analysis.  

14 Redundancy analysis requires data to be present across all endpoints (no gaps), thus only two years were used to 
maximize the number of monitoring areas included in the analysis.  



Group Figure Name Full Name

FLD_BFWidth Bankfull Width

FLD_Depth Depth

FLD_Velocity Velocity

GIS_PeGT30 % Watershed > 30% Slope

GIS_StaGra Station Gradient

GIS_StDen Stream Density

GIS_WatAre Watershed Area

GIS_ForestCov % Watershed Forest

GIS_FieldCov % Watershed Field

GIS_OtherCov % Watershed Other

SUB_SD Substrate SD

SUB_D16 Substrate D16

SUB_D84 Substrate D84

SUB_Embed Substrate Embeddedness

CALC_Conc Calcite Concretion

CALC_Pres Calcite Presence

WAT_BaT Barium (mg/l) Total

WAT_DOC Dissolved Organic Carbon (mg/l)

WAT_MnT Manganese (mg/l) Total

WAT_MoT Molybdenum (mg/l) Total

WAT_NO3 Nitrate (mg/l)

WAT_SeT Selenium (mg/l) Total

WAT_NaD Sodium (mg/l) Dissolved

WAT_SO4D Sulphate (mg/l) Dissolved

WAT_UT Uranium (mg/l) Total

WAT_GRP1 Group 1 Water Analytesa

TIS_Ba Barium (mg/kg dw)

TIS_Co Cobalt (mg/kg dw)

TIS_Cu Copper (mg/kg dw)

TIS_Mn Manganese (mg/kg dw)

TIS_Ni Nickel (mg/kg dw)

TIS_Se Selenium (mg/kg dw)

TIS_Sr Strontium (mg/kg dw)

TIS_U Uranium (mg/kg dw)

TIS_Zn Zinc (mg/kg dw)

TIS_GRP1 Group 1 Tissue Analytesb

Habitat

Table 2.11:  Table of Predictor Variables Used in RDA Analysis   

a TDS, magnesium, calcium, potassium and lithium in water were analyzed together due to high variance 
inflation.     
b Concentrations of iron, aluminum, lead, and titanium in tissue were analyzed together due to high 
variance inflation.   

Tissue

Water

Substrate
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Table 2.12:   Benthic Invertebrate Traits at the Family Level     

Velocity (m/s) Specificity
Annelida NA Clitellata NA NA NA Enchytraeidae 10 0.25 4 Filterer -
Annelida NA Clitellata Lumbriculata Hirudinida Rhynchobdellida Glossiphoniidae 8 - - Predator Climber
Annelida NA Clitellata Lumbriculata Lumbriculida NA Lumbriculidae 5 0.37 2 Filterer Burrower
Annelida NA Clitellata Tubificata Tubificida NA Naididae 8 0.25 4 Filterer | Scraper/Grazer Burrower

Arthropoda Chelicerata Euchelicerata Arachnida Sarcoptiformes Oribatida Hydrozetidae - 0.34 4 Gatherer Climber
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Arrenuridae - - - Predator Climber
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Aturidae - - - Predator Climber
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Feltriidae - - - Predator Climber
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Hydryphantidae - 0.3 4 Parasite Swimmer
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Hygrobatidae - 0.17 4 Predator Climber
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Lebertiidae - 0.32 2 Parasite Swimmer
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Mideopsidae - 0.17 4 Predator Swimmer
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Pionidae - - - Parasite Climber
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Sperchontidae - - - Parasite -
Arthropoda Chelicerata Euchelicerata Arachnida Trombidiformes Prostigmata Torrenticolidae - 0.3 4 Parasite Swimmer
Arthropoda Crustacea Malacostraca Eumalacostraca Amphipoda Gammaridea Gammaridae 6 - - Predator | Shredder Swimmer
Arthropoda Crustacea Malacostraca Eumalacostraca Amphipoda Gammaridea Hyalellidae 8 0.07 8 Filterer Swimmer
Arthropoda Crustacea Malacostraca Eumalacostraca Isopoda Asellota Asellidae 8 - - Gatherer Clinger
Arthropoda Hexapoda Insecta Pterygota Coleoptera Adephaga Carabidae 4 - - Predator Swimmer
Arthropoda Hexapoda Insecta Pterygota Coleoptera Adephaga Dytiscidae 5 - - Predator Swimmer
Arthropoda Hexapoda Insecta Pterygota Coleoptera Adephaga Haliplidae 5 - - Piercer Herbivore | Predator | Scraper/Grazer Sprawler
Arthropoda Hexapoda Insecta Pterygota Coleoptera Polyphaga Curculionidae 5 - - Piercer Herbivore Burrower
Arthropoda Hexapoda Insecta Pterygota Coleoptera Polyphaga Elmidae 5 0.29 4 Scraper/Grazer Sprawler
Arthropoda Hexapoda Insecta Pterygota Coleoptera Polyphaga Helophoridae 5 - - Shredder Climber
Arthropoda Hexapoda Insecta Pterygota Coleoptera Polyphaga Hydrophilidae 5 - - Predator Swimmer | Sprawler
Arthropoda Hexapoda Insecta Pterygota Diptera Brachycera Athericidae 4 0.35 2 Predator Sprawler
Arthropoda Hexapoda Insecta Pterygota Diptera Brachycera Dolichopodidae 4 - - Predator Sprawler
Arthropoda Hexapoda Insecta Pterygota Diptera Brachycera Empididae 6 0.4 2 Predator Sprawler
Arthropoda Hexapoda Insecta Pterygota Diptera Brachycera Muscidae 6 - - Predator Sprawler
Arthropoda Hexapoda Insecta Pterygota Diptera Brachycera Pelecorhynchidae - - - Predator Sprawler
Arthropoda Hexapoda Insecta Pterygota Diptera Brachycera Stratiomyidae 7 - - Gatherer Swimmer
Arthropoda Hexapoda Insecta Pterygota Diptera Brachycera Syrphidae 10 - - Gatherer Burrower
Arthropoda Hexapoda Insecta Pterygota Diptera Brachycera Tabanidae 5 - - Predator Burrower
Arthropoda Hexapoda Insecta Pterygota Diptera Nematocera Blephariceridae 0 - - Scraper/Grazer Clinger
Arthropoda Hexapoda Insecta Pterygota Diptera Nematocera Ceratopogonidae 6 0.21 4 Predator Swimmer
Arthropoda Hexapoda Insecta Pterygota Diptera Nematocera Chironomidae 6 0.31 4 Gatherer Sprawler
Arthropoda Hexapoda Insecta Pterygota Diptera Nematocera Dixidae 1 - - Filterer Swimmer
Arthropoda Hexapoda Insecta Pterygota Diptera Nematocera Psychodidae 10 0.37 4 Gatherer Burrower
Arthropoda Hexapoda Insecta Pterygota Diptera Nematocera Simuliidae 5 0.42 2 Filterer Clinger | Climber
Arthropoda Hexapoda Insecta Pterygota Diptera Nematocera Tanyderidae 3 - - - Sprawler
Arthropoda Hexapoda Insecta Pterygota Diptera Nematocera Tipulidae 4 0.39 4 Shredder Burrower

Notes: "-" indicates no sample collected, NA not applicable for these taxa.

b Canadian Ecological Flow Index - Calculated based on velocity preference and specificity (high specificity indicate the organism has a lower tolerance for deviations from preferred velocity) - Peters, Daniel L., et al. "Establishing standards and assessment criteria for ecological instream flow 
needs in agricultural regions of Canada." Journal of environmental quality 41.1 (2012): 41-51.
c Multiple preferences separated by "|". Value modified from USGS Trait Database ( https://pubs.usgs.gov/ds/ds187/) and the bio.inf R package Lester L. Yuan (2014). bio.infer: Predict environmental conditions from biological observations. R package version
  1.3-3. https://CRAN.R-project.org/package=bio.inf.

HBIaPhylum Subphylum Class Subclass Order Suborder Family
CEFIb

Feeding Preferencesc Habitat Preferencesc

a Hilsenhoff Biotic Index. Higher values indicate higher tolerance to organic pollution - Hilsenhoff, William L. "An improved biotic index of organic stream pollution." The great lakes entomologist 20.1 (1987): 7.
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Table 2.12:   Benthic Invertebrate Traits at the Family Level     

Velocity (m/s) Specificity
HBIaPhylum Subphylum Class Subclass Order Suborder Family

CEFIb
Feeding Preferencesc Habitat Preferencesc

Arthropoda Hexapoda Insecta Pterygota Ephemeroptera Furcatergalia Caenidae 6 0.06 8 Gatherer Burrower
Arthropoda Hexapoda Insecta Pterygota Ephemeroptera Furcatergalia Ephemerellidae 2 0.42 4 Predator | Shredder Clinger
Arthropoda Hexapoda Insecta Pterygota Ephemeroptera Furcatergalia Leptohyphidae 4 - - Gatherer Clinger
Arthropoda Hexapoda Insecta Pterygota Ephemeroptera Furcatergalia Leptophlebiidae 4 0.26 4 Gatherer Clinger
Arthropoda Hexapoda Insecta Pterygota Ephemeroptera Pisciforma Ameletidae 0 0.45 2 Scraper/Grazer | Shredder Swimmer
Arthropoda Hexapoda Insecta Pterygota Ephemeroptera Pisciforma Baetidae 6 0.43 2 Gatherer Swimmer
Arthropoda Hexapoda Insecta Pterygota Ephemeroptera Pisciforma Heptageniidae 3 0.48 2 Scraper/Grazer Clinger
Arthropoda Hexapoda Insecta Pterygota Ephemeroptera Pisciforma Siphlonuridae 4 - - Gatherer Swimmer
Arthropoda Hexapoda Insecta Pterygota Hemiptera Heteroptera Corixidae 5 - - Gatherer Swimmer
Arthropoda Hexapoda Insecta Pterygota Megaloptera NA Sialidae 4 - - Predator Burrower
Arthropoda Hexapoda Insecta Pterygota Odonata Anisoptera Aeshnidae 5 - - Predator Clinger
Arthropoda Hexapoda Insecta Pterygota Odonata Zygoptera Coenagrionidae 8 - - Predator Clinger
Arthropoda Hexapoda Insecta Pterygota Plecoptera Euholognatha Capniidae 3 0.4 4 Shredder Clinger
Arthropoda Hexapoda Insecta Pterygota Plecoptera Euholognatha Leuctridae 0 0.38 2 Shredder Clinger
Arthropoda Hexapoda Insecta Pterygota Plecoptera Euholognatha Nemouridae 2 0.44 2 Shredder Clinger
Arthropoda Hexapoda Insecta Pterygota Plecoptera Euholognatha Taeniopterygidae 2 0.5 4 Shredder Clinger
Arthropoda Hexapoda Insecta Pterygota Plecoptera Systellognatha Chloroperlidae 0 0.49 2 Predator Clinger
Arthropoda Hexapoda Insecta Pterygota Plecoptera Systellognatha Peltoperlidae 0 - - Shredder Clinger
Arthropoda Hexapoda Insecta Pterygota Plecoptera Systellognatha Perlidae 3 0.54 2 Predator Clinger
Arthropoda Hexapoda Insecta Pterygota Plecoptera Systellognatha Perlodidae 2 0.47 4 Predator Clinger
Arthropoda Hexapoda Insecta Pterygota Plecoptera Systellognatha Pteronarcyidae 2 - - Shredder Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Apataniidae 3 0.38 4 Scraper/Grazer Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Brachycentridae 2 0.41 4 Filterer Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Glossosomatidae 1 0.41 4 Scraper/Grazer Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Hydropsychidae 5 0.43 2 Filterer Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Hydroptilidae 6 0.27 4 Piercer Herbivore | Scraper/Grazer Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Lepidostomatidae 1 0.39 2 Shredder Climber
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Leptoceridae 4 0.15 4 Shredder Swimmer
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Limnephilidae 4 0.33 4 Scraper/Grazer | Shredder Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Philopotamidae 4 0.49 2 Filterer Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Phryganeidae 4 - - Predator | Shredder Climber
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Polycentropodidae 6 0.22 4 Filterer | Gatherer | Predator Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Rhyacophilidae 1 0.44 2 Predator Clinger
Arthropoda Hexapoda Insecta Pterygota Trichoptera NA Uenoidae 3 0.45 4 Scraper/Grazer Clinger
Mollusca NA Bivalvia Heterodonta Veneroida NA Pisidiidae 6 - - Filterer Burrower
Mollusca NA Gastropoda NA Basommatophora NA Lymnaeidae 6 0.42 2 Scraper/Grazer Clinger
Mollusca NA Gastropoda NA Basommatophora NA Physidae 8 - - Scraper/Grazer Clinger
Mollusca NA Gastropoda NA Basommatophora NA Planorbidae 6 0.1 4 Scraper/Grazer Clinger
Mollusca NA Gastropoda NA Heterostropha NA Valvatidae 8 0.18 4 Scraper/Grazer Clinger
Mollusca NA Gastropoda NA Neotaenioglossa NA Hydrobiidae 8 0.16 4 Scraper/Grazer Clinger

Notes: "-" indicates no sample collected, NA not applicable for these taxa.

b Canadian Ecological Flow Index - Calculated based on velocity preference and specificity (high specificity indicate the organism has a lower tolerance for deviations from preferred velocity) - Peters, Daniel L., et al. "Establishing standards and assessment criteria for ecological instream flow 
needs in agricultural regions of Canada." Journal of environmental quality 41.1 (2012): 41-51.

a Hilsenhoff Biotic Index. Higher values indicate higher tolerance to organic pollution - Hilsenhoff, William L. "An improved biotic index of organic stream pollution." The great lakes entomologist 20.1 (1987): 7.

c Multiple preferences separated by "|". Value modified from USGS Trait Database ( https://pubs.usgs.gov/ds/ds187/) and the bio.inf R package Lester L. Yuan (2014). bio.infer: Predict environmental conditions from biological observations. R package version
  1.3-3. https://CRAN.R-project.org/package=bio.inf.

November 2020 | 61 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 62 

For both tissue and water quality analytes, high LRLs (above the 20th percentile of measured data) 

were removed from the dataset, and all remaining values <LRL were replaced with the 

highest LRL.  Analytes with more than 10% of values below the LRL were excluded from 

the analysis.  For remaining RDA analyses, values <LRL were replaced with the LRL.  All water 

and tissue analytes were log10-transformed and scaled by subtracting the mean and dividing by 

the standard deviation of the data to improve comparability.   

Preliminary RDA and correlation analyses were performed to detect the presence 

of multicollinearity.  The results suggested that aqueous TDS, magnesium, calcium, potassium, 

and lithium and iron, aluminum, lead, and titanium in tissue were highly correlated and would be 

problematic if included individually in the models.  These parameters were scaled and averaged 

to create Water Group 1 and Tissue Group 1.  This resulted in all parameters having variance 

inflation factors under 20, indicating the variable coefficients were not inflated by the presence of 

correlation among explanatory variables (i.e., no multicollinearity).  

The RDAs were performed on ln(x+1) and chi-square transformed family abundances.  

Taxa present in fewer than 10% of samples were excluded from analysis to minimize the effects 

of rare taxa.  The ln-transformation reduces the influence of highly abundant taxa, while the 

chi-square transformation normalizes the dataset by the square-root of total abundances and 

results in ordinations that are similar to correspondence analysis (Legendre and Gallagher, 2001).  

The final RDA was done on median values for each monitoring area to avoid issues of pseudo-

replication of multiple sampling events. 

The RDA was conducted sequentially to first look at overall patterns in BIC composition, and then 

to interpret the influence of the drivers (i.e., habitat, substrate, water chemistry, tissue chemistry).  

At each step, the arrangement of monitoring areas and taxa on the ordination axis was evaluated, 

along with the significance and direction of predictors.  An unconstrained RDA was done to 

understand overall patterns in BIC.  This model showed many of the smaller tributary 

monitoring areas (Greenhills Creek [RG_GHCKD], Gate Creek [RG_GATE], Bodie Creek 

[RG_BOCK], Thompson Creek [RG_THCK], Clode Creek [RG_CLODE], Corbin Creek 

[RG_CORCK], Kilmarnock Creek [RG_KICK], Erickson Creek [RG_ERCK], Fish Pond Creek 

[RG_FC1]) were highly influential in the ordination (Appendix I) and resulted in difficulty 

interpreting other gradients in the dataset.  Due to the known influence of mining on those 

tributaries, they were excluded from the unconstrained RDA and subsequent models.  

A constrained ordination on habitat predictors was conducted to see which landscape drivers best 

explained observed patterns in BIC.  Next, substrates were evaluated with a constrained RDA, 

and a constrained RDA after conditioning on habitat.  Substrates can be directly and indirectly 

affected by mining, but also vary naturally along stream gradients.  These ordinations show the 
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potential effects of substrate on BIC before and after accounting for habitat.  Substrates were not 

conditioned out in subsequent RDA models to simplify interpretation, and because substrate 

effects on BIC are likely independent of effects associated with water and tissue chemistry. 

Water quality analytes were evaluated next with a constrained RDA, and a constrained RDA after 

conditioning on habitat.  Finally, benthic invertebrate tissue chemistry was evaluated with a 

constrained RDA, a constrained RDA conditioning on habitat, and a constrained RDA conditioning 

on habitat and water quality.  Since tissue chemistry is often associated with water chemistry, 

conditioning out water chemistry allows the assessment of unique tissue chemistry drivers of BIC 

(beyond what may be expected from aqueous concentrations).  Tissue chemistry analytes that 

change in importance or directionality after conditioning on habitat and water quality may be 

subject to non-linear relationships to aqueous concentrations (such as through bioaccumulation) 

or relate to BIC through other pathways such as sediment.  All analyses were done in R 3.6.2 

(R Core Team 2019), using the Vegan package (Oksanen et al., 2019).  

2.2.7.2 Relationships between Benthic Invertebrate Communities and Stressor Variables 

The relationships between BIC endpoints and stressor variables were investigated using Linear 

Mixed-Effects models (LMM).  An LMM was fit for each BIC endpoint and stressor variable 

combination with random intercept terms of year nested within monitoring area.  The lme4 

R package (Bates et al., 2015) was used to build the LMM, and the lmerTest package 

(Kuznetsova et al., 2017) was used to test the significance of the predictors.  Abundance and % 

composition endpoints were log10- and logit-transformed respectively prior to analysis.  In addition 

to observed endpoint values, the predicted and residual values from the habitat models 

(Appendix J) were tested as response variables.  The habitat predicted values were tested to 

investigate relationships between BIC communities and stressors that relate to natural gradients. 

For instance, carbon and nutrients might be expected to vary naturally along longitudinal 

stream gradients (Thorp and Delong, 1994).  The residuals from the habitat model represent the 

difference between the expected (predicted BIC based on habitat) and observed BIC. 

Relationships between model residuals and stressor variables represent variations in BIC that are 

not related to habitat and are therefore likely due to mine-related effects.  Relationships were 

considered significant when the p-value was < 0.05 and the absolute slope coefficient was > 0.5, 

suggesting a 1 SD change in the predictor resulted in minimally a 0.5 SD change in the response, 

on the transformed scale.  

Stressor variables included calcite presence and concretion scores, as well as water and 

tissue chemistry.  Water quality and calcite have direct effects on habitat.  Tissue chemistry was 

analyzed to investigate potential exposure independent of water, which may relate to indirect 

effect pathways or bioaccumulation.  Water quality constituents were summarized as concurrent 
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with BIC samples (September) and annual (October-September).  Kaplan-Meier means were 

used when multiple samples for tissue or water chemistry were present.  For annual water quality 

variables, the mean of monthly means was used, and only data that included a minimum of eight 

months and at least one winter sample (November-March) were retained.  Statistical analysis only 

included values above the LRL.  Water quality and tissue chemistry analytes with more than 25% 

of data below LRLs were excluded from analysis.  Variables were log10 transformed prior 

to analysis.  

2.2.7.3 Spearman Rank Correlations for Fish Health Endpoints 

The relationships between fish health endpoints (westslope cutthroat trout and mountain 

whitefish; Section 2.2.6) and tissue selenium concentrations in muscle and ovaries were 

quantified using spearman rank correlation analysis. Significant correlations (p-value <0.05) were 

plotted to show the relationship. 

2.3 Koocanusa Methods 

2.3.1 Overview 

The Koocanusa Reservoir Monitoring Program was designed to evaluate changes in water 

quality, sediment quality, and/or biota in the reservoir downstream relative to upstream of the 

Elk River confluence, and whether any identified changes can be attributed to influences from the 

Elk River and mining activities.  To address study questions described in Section 1.1, the 

Koocanusa Reservoir Monitoring Program included evaluation of the following components 

(Table 2.13): 

 Water quality;

 Sediment quality (physical and chemical);

 Mixing assessment;

 Phytoplankton and zooplankton community assessment, and zooplankton tissue;

 Benthic invertebrate community and tissue;

 Fish health and recruitment assessment; and

 Fish tissue.

Objectives of this 2017 to 2019 monitoring report are to provide an interpretation of environmental 

monitoring activities conducted during this three-year period in the Canadian portion of 

Koocanusa Reservoir, as well as to report data that were collected from the US portion during the 

same timeframe.  No biological/environmental data (with the exception of routine water quality) 



Receptor 
Group

Focal Species
(if Relevant)

Assessment 
Endpoint

Measurement Endpoint Evaluation Criteria
Indicator 

Type

Sediment chemistry

Comparison of results relative to 
guidelines, between downstream and 
upstream of the Elk River, and to past 

observations

Indirect

Water chemistry

Comparison of concentrations of 
mine-related constituents relative to 

SPOs and guidelines, nutrients 
relative to trophic classifications, 

between downstream and upstream 
of the Elk River, and to past 

observations

Indirect

Density 
Richness 
Biomass 

Major community group

Tissue selenium concentrations 

Comparison of results relative to 
guidelines and effect benchmarks, 

between downstream and upstream 
of the Elk River, and to past 

observations

Indirect 

Density

Richness

Major community group

Tissue selenium concentrations

Comparison of results relative to 
guidelines and effect benchmarks, 

between downstream and upstream 
of the Elk River, and to past 

observations 

Indirect

Survival (age) 
Growth 

(body weight against age)
Reproduction (gonad weight against 

body weight) 
Energy storage (condition - body 

weight against length and liver weight 
against body weight) 

Tissue selenium concentrations

Comparison of results relative to 
guidelines and effect benchmarks, 

between downstream and upstream 
of the Elk River, and to past 

observations

Indirect

Survival 
(length frequency distribution)

Growth 
(whole body weight and length)

Reproduction (relative abundance / % 
composition of young-of-the-year) 

Energy storage (condition - body 
weight against length)

Northern 
pikeminnow, 

yellow perch, bull 
trout, etc. 

Fish health, and 
human health 
risk from fish 
consumption

Tissue chemistry

Comparison of results relative to 
guidelines and effect benchmarks, 

between downstream and upstream 
of the Elk River, to past observations, 

and to human health effect 
benchmarks (evaluated outside of the 

monitoring program) 

Indirect

Table 2.13:  Summary of Receptors, Assessment Endpoints, Measurement Endpoints, and Evaluation Criteria 
for Koocanusa Reservoir, 2018 to 2019   

All Not specific Not specific

Direct

Fish

Peamouth chub 
and redside shiner 

Population 
health 

assessment 

Redside shiner 
Recruitment 
(non-lethal 

assessment)

Comparison of results between 
downstream and upstream of the Elk 

River and to past observations 

Direct 
Comparison of results between 

downstream and upstream of the Elk 
River and to past observations

Direct 
Comparison of results between 

downstream and upstream of the Elk 
River and to past observationsPhytoplankton 

and 
Zooplankton

Direct
Comparison of results between 

downstream and upstream of the Elk 
River and to past observations 

Not applicable
Abundance and 

assemblage 

Benthic 
Invertebrates

Not applicable
Abundance and 

assemblage 
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was collected in 2017, as the current cycle of the Koocanusa Reservoir program occurs from 2018 

to 2020.  However, in order to integrate the data into the 2017 to 2019 RAEMP report, water 

chemistry data collected as part of Teck’s permitted water quality monitoring program in the 

reservoir was combined with monitoring activities from 2018 and 2019 to complete a 

three-year period.  Biological/environmental sampling in 2018 and 2019 was conducted during 

two spring sampling events (April and June), and one late summer sampling event 

(August; Table 2.14).  Analysis of results include statistical evaluations to identify potential 

differences in key endpoints between areas located downstream and upstream of the Elk River 

confluence in Koocanusa Reservoir, and to statistically compare these results to data from 

previous years of monitoring (2014 to 2016).   

To the extent possible, sampling locations used in biological/environmental sampling conducted 

in 2018 and 2019 were similar to those used in previous monitoring (2014 to 2016; 

Minnow 2018a), and consistent with the accepted 2018 to 2020 study design (Minnow 2018h).   

 Routine water quality monitoring data collected by Teck at permitted downstream water

quality monitoring stations (RG_DSELK, RG_GRASMERE, RG_USGOLD, and

RG_BORDER, of which RG_DSELK is an Order station), and an upstream water quality

monitoring station (RG_KERRRD; Figure 2.7; Teck 2019a).

 Biological/environmental sampling (sediment chemistry, large volume suspended

chemistry, plankton community and tissue, and benthic invertebrate community

and tissue) was completed at one transect downstream of the Elk River (RG_T4) and one

transect upstream of the Elk River (RG_TN), with each transect including five

sampling stations (Figure 2.7).

 Fish sampling (fish tissue and redside shiner recruitment) was conducted at two areas

downstream from the mouth of the Elk River (Elk River [RG_ER] and Gold Creek

[RG_GC]), and one upstream area (Sand Creek [RG_SC]; Figure 2.7).

 In addition, data collected in Montana in 2019, including large volume suspended

sediment chemistry (International Border and Forebay), benthic invertebrate tissue data

(Rexford and Tenmile), and fish tissue data from two areas (Rexford and Kikomun;

Figure 2.7), were included in the data evaluations where appropriate.

2.3.2 Water Quality 

2.3.2.1 Overview 

Water quality evaluation for 2017 consisted of water chemistry data from Teck’s permitted water 

quality monitoring program in the reservoir (RG_KERRRD, RG_DSELK, RG_GRASMERE, 



Table 2.14: Overview of the 2018 to 2019 Koocanusa Reservoir Monitoring Program Study Design
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Note: '''-'' indicates that no sampling is occurring for a specific monitoring component during that time period. "number" indicates number of samles collected. "R" indicates routine sampling by Teck.

b Sampling conducted in May.
c Zooplankton could not be sampled at RG_TN in June in sufficient mass for tissue analysis.
d Fish Tissue samples collected by MFWP and provided to Minnow on up to 15 female northern pikeminnow and 8 females from all other fish species captured.
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Table 2.14: Overview of the 2018 to 2019 Koocanusa Reservoir Monitoring Program Study Design
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Note: '''-'' indicates that no sampling is occurring for a specific monitoring component during that time period. "number" indicates number of samles collected. "R" indicates routine sampling by Teck.
a Up to 8 individuals of each sport fish (bull trout, Kokanee, mountain whitefish, rainbow trout, westslope cutthroat trout, yellow perch) species were captured over the course of the sampling year.  Sport fish collected by Montana Fish, Wildlife, and Parks (MFWP) were lethally sampled and provided to Minnow for sample collection.
b Sampling conducted in May.
c Zooplankton could not be sampled at RG_TN in June in sufficient mass for tissue analysis.
d Fish Tissue samples collected by MFWP and provided to Minnow on up to 15 female northern pikeminnow and 8 females from all other fish species captured.
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RG_USGOLD, and RG_BORDER; see Figure 2.7).  Water quality evaluation for 2018 and 2019 

included water chemistry data from Teck’s permitted water quality monitoring program in the 

reservoir, the collection of water chemistry samples and in situ field measures collected 

concurrently with biological samples (RG_SC, RG_TN, RG_ER, RG_T4, and RG_GC; 

Figure 2.7; Table 2.14).  Routine water quality monitoring data from the Montana portion of the 

reservoir (International Boundary, Tenmile, and Forebay collected by USACE; Figure 2.7) 

were incorporated and included in analyses where applicable.  Water chemistry data collected 

during Teck’s routine water quality monitoring was also used to evaluate productivity.   

In addition, as per the ENV (2018) study design approval letter, a summary of monthly nitrate and 

selenium loadings to the Koocanusa reservoir are provided for 2018 and 2019.  An assessment 

of mixing of the Elk River within the Canadian portion of the Koocanusa Reservoir (based on 

specific conductance, water temperature, and turbidity measurements) was completed during 

three separate events in 2018 and 2019 to capture low (April), intermediate (June), and 

full-pool conditions (August).   

2.3.2.2 Water Chemistry Sampling and Laboratory Analysis 

2.3.2.2.1 Sampling and Laboratory Analysis 

Permit 107517 requires the collection of water samples at five permitted stations located within 

the Canadian portion of the reservoir (‘Permitted Water Quality Station’ on Figure 2.7).  

These stations are referred to as receiving water sampling stations (RG_KERRRD, RG_DSELK, 

RG_GRASMERE, RG_USGOLD, RG_BORDER), of which RG_DSELK (EMS E300230) is an 

Order station for which SPOs have been established.  Water samples were collected weekly from 

April 1st to July 15th, and monthly during ice-free conditions outside this period.  Five water quality 

samples (RG_SC, RG_TN, RG_ER, RG_T4, and RG_GC; ‘Water Quality Station’ on Figure 2.7) 

were also collected concurrent with biological sampling events (Table 2.14).  Methods used for 

the collection of all water samples were consistent with those outlined in Teck’s Koocanusa 

Reservoir Water Quality Monitoring Plan (Teck 2018b).  Because thermal stratification was not 

observed during any of the sampling events in 2018 or 2019, up to three water chemistry samples 

were collected at each station (depending on total depth), including one sample collected 3 m 

below the water surface, one sample collected 3 m above the substrate, and one sample collected 

at the mid-point, of the water column.  In addition, transect samples were collected at each of the 

five stations in 2019 (Teck 2020a).   

Water samples from the five permitted stations were analyzed for conventional parameters, major 

ions, nutrients, total and dissolved metals, and chlorophyll-a (Table 2.15).  Samples associated 

with the biological monitoring components were also analyzed for PAHs (Table 2.16).  



Table 2.15: Summary of Koocanusa Reservoir Routine Water Quality Monitoring Program   

Field 

Parameters a 

Conventional 

Parameters b
Major Ions c Nutrients d 

Total and 
Dissolved 

Metals Scan e

Secchi Depth 
and 

Chlorophyll-a

Selenium 
Speciation 

Sampling f

Transect 

Sampling g

Order RG_DSELK E300230 M M/EH M/EH M/EH M/EH M Q M/EH

RG_KERRRD E300095 M M/EH M/EH M/EH M/EH M - M/EH

RG_GRASMERE E300092 M M/EH M/EH M/EH M/EH M - M/EH

RG_USGOLD E300093 M M/EH M/EH M/EH M/EH M - M/EH

RG_BORDER E300094 M M M M M M - M/EH

a Field parameters include specific conductance, dissolved oxygen, temperature, pH, and vertical profiles of dissolved oxygen and temperature. 

c Major Ions include bromide, fluoride, calcium, chloride, magnesium, potassium, sodium, sulphate.
d Nutrients include ammonia, nitrate, nitrite, TKN, orthophosphate, total phosphorous.

g Additional monthly transect samples collected perpendicular to the five permitted sample locations, 2019 only.  Transects include up to 6 additional sampling locations for water quality (using 
the same sampling process used at the permitted stations), standard field parameters, and an in situ  water profile of the station at 1 m increments.

f Additional selenium speciation sampling in support of EVWQP baseline information and to fulfill the requirements of the West Line Creek Active Water Treatment Facility Bypass Approval 
(February 26, 2018).

e Metals (dissolved and total) include aluminum, antimony, arsenic, barium, beryllium, bismuth, boron, cadmium, chromium, cobalt, copper, iron, lead, lithium, manganese, mercury, 
molybdenum, nickel, selenium, silver, strontium, thallium, tin, titanium, uranium, vanadium, and zinc.

Permitted Station
ENV EMS 
Number

Sampling Parameter and Associated Monitoring Frequency

Receiving

b Conventional Parameters include specific conductance, total dissolved solids, total suspended solids, hardness, alkalinity, dissolved organic carbon, total organic carbon, turbidity.

Notes: M = Monthly frequency.  M/EH = Monthly frequency, unstratified column samples consist of three grabs (3m from surface, 3m from bottom, mid-column).  Stratified samples consist of 
one epilimnetic composite of water sampled from three depths (e.g., 1 m, 5 m, 10 m) and another hypolimnetic composite of water sampled from three depths (e.g., 20 m, 32 m, 45 m).  Q = 
Quarterly frequency. "-" indicates no sampling requirements.
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Units LRL Units LRL

Moisture - - % 0.25

pH - - pH 0.10

% Gravel - - % 1.0

% Sand - - % 1.0

% Silt - - % 1.0

% Clay - - % 1.0

Total Organic Carbon (TOC) mg/L 0.50 % 0.050

Dissolved Organic Carbon (DOC) mg/L 0.50 - -

Hardness (as CaCO3) mg/L 0.50 - -

Turbidity NTU 0.10

Alkalinity mg/L 1.0 - -

Total Dissolved Solids (TDS) mg/L 10 - -

Total Suspended Solids (TSS) mg/L 1.0 - -

Ammonia, Total (as N) mg/L 0.0050 - -

Bromide (Br) mg/L 0.050 - -

Chloride (Cl) mg/L 0.50 - -

Fluoride (F) mg/L 0.020 - -

Nitrate (as N) mg/L 0.0050 - -

Nitrite (as N) mg/L 0.001 - -

Total Kjeldahl Nitrogen mg/L 0.050 ‐ ‐

Phosphorous (P)-Total mg/L 0.0020 ‐ ‐

Orthophosphate mg/L 0.0010 ‐ ‐

Sulphate (SO4) mg/L 0.30 ‐ ‐

Aluminum (Al) mg/L 0.0030 mg/kg dw 50

Antimony (Sb) mg/L 0.00010 mg/kg dw 0.10

Arsenic (As) mg/L 0.00010 mg/kg dw 0.10

Barium (Ba) mg/L 0.000050 mg/kg dw 0.50

Beryllium (Be) mg/L 0.000020 mg/kg dw 0.10

Bismuth (Bi) mg/L 0.000050 mg/kg dw 0.20

Boron (B) mg/L 0.010 mg/kg dw 5.0

Cadmium (Cd) mg/L 0.0000050 mg/kg dw 0.020

Calcium (Ca) mg/L 0.050 mg/kg dw 50

Chromium (Cr) mg/L 0.00010 mg/kg dw 0.50

Cobalt (Co) mg/L 0.00010 mg/kg dw 0.10

Copper (Cu) mg/L 0.00050 mg/kg dw 0.50

Iron (Fe) mg/L 0.010 mg/kg dw 50

Lead (Pb) mg/L 0.000050 mg/kg dw 0.50

Lithium (Li) mg/L 0.0010 mg/kg dw 2.0

Magnesium (Mg) mg/L 0.0050 mg/kg dw 20

Manganese (Mn) mg/L 0.00010 mg/kg dw 1.0

Mercury (Hg) mg/L 0.0000050 mg/kg dw 0.0050

Molybdenum (Mo) mg/L 0.000050 mg/kg dw 0.10

Nickel (Ni) mg/L 0.00050 mg/kg dw 0.50

Phosphorous (P) - - mg/kg dw 50

Potassium (K) mg/L 0.050 mg/kg dw 100

Selenium (Se) mg/L 0.000050 mg/kg dw 0.20

Silver (Ag) mg/L 0.000010 mg/kg dw 0.10

Sodium (Na) mg/L 0.050 mg/kg dw 50

Strontium (Sr) mg/L 0.00020 mg/kg dw 0.50

Sulphur (S) - - mg/kg dw 100

Thallium (Tl) mg/L 0.000010 mg/kg dw 0.050

Tin (Sn) mg/L 0.00010 mg/kg dw 2.0

Titanium (Ti) mg/L 0.010 mg/kg dw 1.0

Uranium (U) mg/L 0.000010 mg/kg dw 0.050

Vanadium (V) mg/L 0.00050 mg/kg dw 0.20

Zinc (Zn) mg/L 0.0030 mg/kg dw 2.0

Acenaphthylene ‐ ‐ mg/kg dw 0.0050

Anthracene ‐ ‐ mg/kg dw 0.0040

Benz(a)anthracene ‐ ‐ mg/kg dw 0.010

Benzo(a)pyrene ‐ ‐ mg/kg dw 0.010

Benzo(b)fluoranthene ‐ ‐ mg/kg dw 0.010

Benzo(b+j+k)fluoranthene ‐ ‐ mg/kg dw 0.010

Benzo(g,h,i)perylene ‐ ‐ mg/kg dw 0.010

Benzo(k)fluoranthene ‐ ‐ mg/kg dw 0.010

Chrysene ‐ ‐ mg/kg dw 0.010

Dibenz(a,h)anthracene ‐ ‐ mg/kg dw 0.0050

Fluoranthene ‐ ‐ mg/kg dw 0.010

Fluorene ‐ ‐ mg/kg dw 0.010

Indeno(1,2,3-c,d)pyrene ‐ ‐ mg/kg dw 0.010

2-Methylnaphthalene ‐ ‐ mg/kg dw 0.010

Naphthalene ‐ ‐ mg/kg dw 0.010

Phenanthrene ‐ ‐ mg/kg dw 0.010

Pyrene ‐ ‐ mg/kg dw 0.010

Note: "-" indicates no data available.
a Total and dissolved metals analyzed in water. Laboratory reporting limits are the same.

Table 2.16:  Laboratory Reporting Limits (LRLs) for Water and Sediment Samples

Analyte
Water a Sediment
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Water chemistry samples from all Canadian stations were analyzed by ALS Environmental 

(ALS; at either their Burnaby, BC or Calgary, Alberta location).  The analyses were conducted in 

accordance with procedures described in the most recent edition of the "British Columbia 

Laboratory Methods Manual for the Analysis of Water, Wastewater, Sediment, Biological 

Materials, and Discrete Ambient Air” (Province of BC 2020) as per Permit 107517 requirements.  

Quality assurance and quality Control (QA/QC) applied to the laboratory analyses included 

assessment of the ability to achieve minimum LRLs (Table 2.16), show undetectable parameter 

concentrations in blank samples, and evaluation of matrix spikes, certified reference materials 

(CRMs), and laboratory duplicates, the latter of which was used to assess accuracy and precision 

of laboratory data (see Appendix H.A for Data Quality Report). 

2.3.2.2.2 Data Analysis 

The Koocanusa Reservoir Monitoring Program (Minnow 2018h) was designed to address the 

following questions specific to water quality: 

1. Are concentrations of mine-related water quality constituents different downstream of 

the Elk River compared to upstream? 

2. Are concentrations of key mine-related water quality constituents changing over time, 

are the changes consistent with projections, and are concentrations below respective 

guidelines or SPOs?   

3. Is productivity (based on nutrient concentrations in water) different downstream of the 

Elk River compared to upstream, and is productivity changing over time?   

Assessment of water quality data included comparison to applicable guidelines and EVWQP 

benchmarks, spatial comparisons between downstream and upstream stations, and qualitative 

comparisons to data collected during previous monitoring.  The assessment of water chemistry 

was based on comparisons of monthly mean (arithmetic) concentrations of constituents for which 

early warning triggers (EWTs) have been established (i.e., dissolved cadmium, nitrate, total 

selenium, sulphate, total antimony, total barium, total boron, dissolved cobalt, total lithium, total 

manganese, total molybdenum, total nickel, nitrite, total dissolved solids, total uranium, and 

total zinc; Teck 2019c).  15Monthly mean concentrations were estimated using the Kaplan-Meier 

method (see Section 2.2.1.4).  Monthly means of constituents with EWTs were screened against 

British Columbia Water Quality Guidelines (BCWQG; BCMOE 2017a,b).  Plots of average 

concentrations16 at each station, together with applicable BCWQG and SPOs, were prepared as 

 
15 Water quality data are plotted as monthly averages.  The long term WQG is based on a 30-day average, while the 
short term WQG is based on an instantaneous maximum. 

16 Water quality data is plotted as monthly averages.  The long term WQG is based on a 30-day average, while the 
short term WQG is based on an instantaneous maximum. 
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the basis for qualitative comparisons among stations.  Data from the Montana portion of the 

reservoir collected prior to 2019 were incorporated into the plots.  These data were also compared 

to United States Environmental Protection Agency (US EPA) criteria for dissolved selenium.  

Water chemistry data from major inflows into Koocanusa Reservoir, namely the Kootenay River 

(Station RG_WARDB) and Elk River (Station RG_ELKMOUTH), which are monitored on a regular 

basis, were also included in the plots.  Data for RG_USELK were included for historical 

reference only17.  Water chemistry data collected at biological monitoring stations/areas 

(RG_SC, RG_TN, RG_ER, RG_T4, and RG_GC) in 2018 and 2019 were screened relative to 

BCWQG (where applicable), but were not included in the plots due to small sample sizes 

(three samples per year collected during the field sampling events in April, June and August).   

Quantitative tests for temporal trends in monthly mean concentrations were conducted using 

multiple approaches.  The non-parametric seasonal Kendall test described by Hirsch et al. (1982) 

was used, which was conducted using scripts written in R software (R Core Team 2019).  

The seasonal Kendall test assesses temporal trends separately for each season (or month in 

this case) and combines the results for each season into an overall test for trend.  The test is 

non-parametric and assesses whether there is a monotonic increasing or monotonic decreasing 

trend over time.  The test is conducted by calculating the test statistic 𝑆 which is equal to the sum 

of the number of increases and decreases from a time period 𝑡 to all time periods after 𝑡 for each 

observation in season 𝑖.  The overall test statistic 𝑆 is computed as the sum of 𝑆 for all seasons.  

The significance of the observed 𝑆 is determined by comparing it to a critical value of 𝑆 (at the 

significance level α = 0.05) determined from the exact sampling distribution of 𝑆 (calculated by 

determining all possible permutations and combinations of 𝑆 based on the increases and 

decreases from the number of pairwise comparisons made; Hirsch et al. 1982).  If more than 

45 pairwise comparisons are made (equivalent to the number of pairwise comparisons for n = 10 

in a single season), then the normal approximation is used to calculate a p-value and to assess 

significance (Hirsch et al. 1982).  The standard normal deviate 𝑍 is calculated as: 

𝑍 ൌ

⎩
⎪
⎨

⎪
⎧
𝑆 െ 1

ඥ𝜎ௌ
𝑖𝑓 𝑆  0

    0    𝑖𝑓 𝑆 ൌ 0
𝑆  1

ඥ𝜎ௌ
𝑖𝑓 𝑆 ൏ 0

 

 
17 RG_USELK was the upstream station prior to 2015, but due to its proximity to the Elk River, this monitoring station 
was relocated farther upstream, renamed RG_KERRRD, and sampled as the upstream station thereafter.   
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where 𝜎ௌ ൌ ∑
ሺିଵሻሺଶାହሻି∑ ௧ሺ௧ିଵሻሺଶ௧ାହሻ

ଵ଼

ୀଵ  and 𝑛 is the number of samples in month 𝑖, 𝑡 is 

the number of tied values for each tied value 𝑇, and 𝑘 is the number of seasons 

(Hirsch et al. 1982). 

An estimate of the trend slope over time was estimated by computing the median of all slopes 

between data pairs within the same month (Helsel and Hirsch 2002).  The slope was reported as 

a change in concentration per year and as a percentage change in concentration per year.  

The intercept of a line through the time series was estimated as the median intercept of all lines 

through each point with the estimated slope (Pohlert 2016).  The trend analysis was only 

conducted with a minimum number of 5 pairwise comparisons, the minimum number required for 

all consecutive increases or decrease to be significant at α = 0.05. 

Temporal changes in monthly mean water concentrations were also evaluated for each station 

(reference and mine-exposed) from 2013 to 2019 using an ANOVA (see Section 2.2.1.4).    

For constituents with established EWTs, data were also compared statistically between upstream 

(RG_KERRRD) and downstream (RG_DSELK, RG_GRASMERE, RG_USGOLD, RG_BORDER, 

International Boundary, Tenmile, and Forebay) permit stations to evaluate potential mine-related 

influences on water quality18.  Statistical comparisons were conducted on the differences in log10 

transformed monthly mean concentrations between stations (i.e., log10 mean concentration 

downstream of the Elk River less the log10 mean concentration upstream of the Elk River) to 

remove the potential influence associated with differing sampling months.  When concentrations 

upstream and downstream of the Elk River were at the LRL no difference could be calculated.  

When one of the concentrations was at the LRL (upstream or downstream) the LRL value was 

replaced with the LRL and the difference was calculated.  Potential changes over time at 

downstream stations compared to the upstream station were tested using an ANOVA on the 

differences with factors Year, Station and Year x Station.  When the Station and Year terms 

(or their interaction) were significant, post-hoc tests were conducted to determine if upstream 

concentrations differed from each downstream station by testing the hypothesis: 

H01: μd = 0 
 

where μd is the difference in log10 mean concentrations.  If Station and/or Year terms were not 

significant, post-hoc contrasts were adjusted accordingly (e.g., if Station was not significant, 

differences grouped over station were compared against zero for each year).  When differences 

 
18 The only EWT parameter collected in 2018 at the Montana stations (International Boundary, Tenmile, and Forebay) 
was sulphate; however, sample replication was insufficient from these stations to allow inclusion of these data in the 
water chemistry statistical comparisons discussed herein. 
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were significantly different from zero, a magnitude of difference (MOD) in parameter 

concentrations between stations was calculated as (using RG_USGOLD as an example): 

MOD = 
൫ெ்ೃಸ_ೆೄಸೀಽವିெ்ೃಸ_಼ಶೃೃೃವ൯

ெ்ೃಸ_಼ಶೃೃೃವ
ൈ 100% 

where MCTRG_USGOLD and MCTRG_KERRRD were the estimated geometric means for the downstream 

and upstream stations, respectively.  In addition to comparisons against zero, contrasts were 

conducted to test for changes in differences across time for all areas (Station term not significant) 

or for each station individually (Station term was significant). For years that were significantly 

different than the base year (i.e., first year of sampling) MODs were calculated as: 

MOD = 
൫ଵ^ሾೌೝሿିଵ^ሾ್ೌೞೌೝሿ൯

ଵ^ሾ್ೌೞೌೝሿ
ൈ 100% 

All post-hoc contrasts were corrected for the number of tests using an α = 0.05 and Tukey’s 

(HSD) correction.  The statistical analyses were conducted using R statistical software 

(R Core Team 2019). 

Monthly mean total phosphorous, total nitrogen, and chlorophyll-a concentrations, together with 

Secchi depth measurements, were used to categorize trophic status at permitted water sampling 

stations in the Canadian portion of Koocanusa Reservoir based on Nordin (1985) classifications 

for BC freshwaters (Table 2.17).  In addition to qualitative comparison of trophic status 

(e.g., oligo-, meso-, or eutrophic), comparisons of plotted total phosphorous, total nitrogen, 

chlorophyll-a, Secchi depth, and nitrogen-to-phosphorous ratio19 data were conducted to evaluate 

whether trophic status differed downstream compared to upstream of the Elk River confluence. 

Trophic status was assessed at stations within the Montana portion of the reservoir where data 

for parameters were available.   

Nitrate and selenium loadings to Koocanusa Reservoir were calculated using methods outlined 

in the “Permit 107517 2017 Report of Monitoring Results in the Koocanusa Reservoir” document 

(Teck 2018c).  Briefly, monthly average concentrations of selenium and nitrate measured at 

RG_ELKMOUTH and flow data pro-rated from applicable Water Survey of Canada (WSC) 

gauging stations on Elk River were used to estimate loadings into the reservoir.  A scaling method 

derived by Golder Associates Ltd. (Teck 2018c) used WSC hydrometric gauging stations located 

19 The examination of nitrogen to phosphorus ratios among Koocanusa Reservoir study areas/stations was initially 
included in the analysis of the 2018 data based on recommendation by the EMC (Minnow 2019).  



Table 2.17:  Criteria for Trophic Status Classification   

Variable a Ultra-Oligotrophic Oligotrophic Mesotrophic Meso-Eutrophic Eutrophic Hyper-Eutrophic

Total Phosphorus
(µg/L)

- 1 - 10 10 - 30 - >30 -

Chlorophyll-a
(µg/L)

- 0 - 2 2 - 7 - >7 -

Secchi Depth
(m)

- >6 3 - 6 - <3 -

Total Nitrogen
(µg/L)

- <100 100 - 500 - 500 - 1,000 -

Note: "-" indicates no data available.
a Nordin 1985, Criteria used in British Columbia.
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on the Elk River at Fernie (Station 08NK002; recent data) and at Phillips Bridge (Station 08NK005; 

historical data) to prorate monthly flow at the mouth of the Elk River as follows: 

RG_ELKMOUTH = RG_FERNIE x 1.53.  The scaling factor was developed by Golder 

Associates Ltd. from prorated flow based on a relationship between monthly flows from a 

scatterplot as presented in the 2017 Permit 107517 Summary Report for the Koocanusa 

Reservoir (Teck 2018c).  Similar scaling methods were used to calculate nitrate and selenium 

loadings from the Kootenay River at Station RG_WARDB using the WSC Kootenay River 

hydrometric gauging station located at Fort Steele (Station 08NG065) to prorate monthly flow 

based on the following relationship: RG_WARDB = 08NG065 x 1.18.  Estimated loads of nitrate 

and selenium (in kg/month) were calculated by multiplying the calculated daily load by the number 

of days in each month to result in a monthly loading rate using the following formula: 

Flow (m3/s) * concentration (mg/L) * 86.4 = kg/day * number of days in each month 

 

Vertical in situ water quality profiles, completed at the time of biological sampling in August, were 

plotted to determine if thermal stratification or gradients in dissolved oxygen (DO), pH, specific 

conductance, and/or turbidity occurred at the sampling areas under representative full pool 

reservoir conditions.  The profile data were compared between downstream (RG_T4) and 

upstream (RG_TN) transects, and to profile data collected in previous years. 

2.3.2.3 Field Parameters and Mixing Assessment 

2.3.2.3.1 Sampling 

In situ water quality data were collected from a central location at each of the five zooplankton 

and benthic invertebrate sampling stations located upstream (Transect Stations RG_TN-1 

through RG_TN-5) and downstream of the Elk River (Transect Stations RG_T4-1 

through RG_T4-5), as well as at fish sampling areas (Sand Creek, Elk River, and Gold Creek; 

Figure 2.7).  In situ measurements of water temperature, DO, pH, specific conductance 

(i.e., temperature-standardized measurement of conductivity), and turbidity20 were collected as 

vertical profiles conducted at 0.5 to 1 m intervals (0.5 m intervals for stations less than 5 m depth, 

and 1 m intervals for stations greater than 5 m) during biological monitoring conducted in the 

Canadian portion of the reservoir in April (low-pool), June (mid-pool), and August (full-pool) 

2018 and 2019 (Figure 2.8; Table 2.14).  The in situ water quality measurements were taken 

using a calibrated handheld multi-parameter meter equipped with four DSS sensors.  

 
20 Turbidity was not included as a field parameter in the 2018 to 2020 monitoring study design, however, based on the 
study design approval letter (ENV 2018a), turbidity measurements were collected with in situ profiles beginning in 2018. 



Figure 2.8: Koocanusa Reservoir Water Surface (Pool) Elevation, 2014 to 2019

Notes: Shaded area is the historical daily range of water levels from 2005 to 2018.  Data from United States Army Corps of Engineers 
(USACE 2018).
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Additional water quality information collected to support interpretation of biological data at each 

station/area included Secchi depth and observations of water colour and clarity. 

To address the concern that the Elk River may be influencing water quality at the upstream 

permitted station RG_KERRRD and to determine whether the Elk River is fully mixed within the 

reservoir at the downstream Order station RG_DSELK, a mixing assessment was conducted in 

Canadian portion of the reservoir under three pool conditions (low [April], intermediate [June], 

and full [August]) in 2018 and 2019.  Specific conductance of the Elk River (RG_ELKMOUTH) 

has consistently been greater than that of the Kootenay River (RG_WARDB), and therefore 

specific conductance measurements served as the primary means to evaluate Elk River mixing.  

Because temperature-driven differences in water density can also influence mixing features, 

water temperature data were also considered for the mixing assessment.   

An In-Situ Aquatroll meter was used to collect profile data across transects under low (late April), 

intermediate (early June), and full (late August) reservoir levels in 2018 and 2019.  The In-Situ 

unit was used to continuously measure and log specific conductance, temperature, turbidity, and 

depth data upon being lowered through the water column.  Koocanusa Reservoir water levels 

were considerably lower in April 2018 than in April 2019, and therefore the location of In-Situ 

transects between the two April sampling events differed.  Transects were grouped closely 

together (approximately 250 m apart) near the Elk River confluence, and then at interval distances 

of approximately 1,000 m for four transects upstream of the Elk River confluence, and for 

transects located downstream of the Elk River confluence.  In 2019, the mixing assessment was 

extended to just upstream of RG_KERRRD and downstream to RG_BORDER.  Five to six evenly 

spaced profile stations were established at each transect during each sampling event. 

2.3.2.3.2 Data Analysis 

Evaluation of Elk River mixing in the reservoir included the generation of specific conductance, 

water temperature, and turbidity profile plots for each of the April, June, and August 

sampling events.  Field coordinates (northing ~ easting) were used to create a linear model which 

projected the data along a straight transect.  Coordinates along the shorelines were not collected 

in the field, and therefore shoreline locations were estimated by extending the trend line by the 

mean distance between transect stations in both directions.  Once the x- and y-axis coordinates 

were estimated from the linear model, a depth profile was derived for each transect using a 

minimum convex polygon around the x- and y-axis locations and the maximum depth at each 

point, and then extrapolating the values for each parameter (specific conductance, temperature, 

and turbidity) horizontally between each station across the entire polygon.  The parameter values 

were estimated using a spatial kriging model with a polynomial degree function of 1 and a range 

parameter (θ) set to the mean Euclidean distance between the points.  The kriging spatial model 
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takes into account the observed data and the correlation between data points under an assumed 

covariance function (exponential decline with distance between points) and was fit with 

generalized cross validation.  The model was derived and extrapolated in R using the Krig and 

interpolate functions in the fields and raster packages.  Visualization of the generated profiles was 

conducted by placing the interpolated values in ten bins equally spaced between the maximum 

and minimum values for each month, which were then assigned a unique colour ramp for 

each parameter. 

2.3.3 Sediment Quality 

2.3.3.1 Overview 

Sediment quality was assessed as part of the 2018 and 2019 monitoring programs for the 

Canadian portion of the reservoir to characterize substrate chemistry and support interpretation 

for the biological component of the study.  In 2018 and 2019, sediment quality sampling was 

conducted in August in two profundal21 areas (RG_T4 and RG_TN), consistent with the 2014 to 

2016 monitoring program (Minnow 2018a).  In addition, in response to advice from the EMC, 

sediment sampling was completed at littoral22 stations downstream (RG_ER and RG_GC) 

and upstream (RG_SC) of the Elk River in April 2018 in each of the three fishing areas concurrent 

and co-located with littoral benthic invertebrate tissue samples (Figure 2.7; Table 2.14).  

Large -volume suspended sediment samples were also included in 2018 and 2019 to measure 

total selenium concentrations in suspended particulate at the Order station RG_DSELK.  

These data were collected in support of the United States Geological Survey (USGS) 

selenium model development as requested by ENV via the Transboundary Monitoring Task 

Group and Lake Koocanusa Monitoring and Research Working Group. 

2.3.3.2 Sample Collection 

Sediment samples for physical and chemical characterization were collected in August using a 

stainless-steel Petite Ponar (0.023 m2 sampling area).  At each of the five stations downstream 

(RG_T4-1 to 5) and upstream of the Elk River (RG_TN-1 to 5), three grabs were collected to 

create a composite sediment sample consisting of the top three centimetres (cm) of sediment 

(i.e., the sediment fraction in which most benthic fauna generally reside [Kirchner 1975]).  If the 

grab was not complete to each edge of the sampler, or lacked an intact sediment-water surface 

layer, it was discarded, and a new grab was collected.  If the grab was acceptable, the top three 

centimetres were removed and placed into a separate plastic tub.  This procedure was repeated 

 
21 Referring to the sediment collected from a deep basin of a lake/reservoir. 

22 Referring to sediment collected along the shoreline. 
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until three acceptable grabs were obtained, after which the sample was homogenized using a 

stainless-steel spoon.  The homogenized sediment was then transferred to a glass jar 

(for analysis of PAHs) and a labelled polyethylene sealable bag (for analyses of other parameters, 

as described below).  Sampling locations were recorded for each station using a handheld GPS 

unit in UTM coordinates.  Following collection of each sediment sample, the sample was placed 

in a cooler containing ice and later transferred to a refrigerator for storage prior to shipment to an 

accredited analytical laboratory at the completion of the field study.   

Littoral sediment samples were collected in April using a stainless-steel spoon. 

Sampling occurred (concurrent with benthic and fish sampling) at five stations throughout the 

three sampling areas (RG_SC, RG_ER, and RG_GC; Figure 2.7), for a total of 15 samples. 

Samples were collected from shore, directly below the water surface, and consisted of only the 

top 3 cm of sediment.  A minimum of five full spoon scoops were composited together in a clean 

white tub and the sample was homogenized before transferring to a glass jar and polyethylene 

bag for laboratory analysis.  Sampling locations were recorded for each station using a GPS unit 

in UTM coordinates.  Following collection for all sediment samples, they were placed in a cooler 

containing ice and later transferred to a refrigerator for storage prior to shipment to an accredited 

analytical laboratory at the completion of the field study. 

Large-volume suspended sediment samples were collected and analyzed from the Canadian 

portion of the reservoir concurrent with samples collected in Montana.  Samples for the large 

volume- suspended sediment analysis were collected from Order station RG_DSELK in June, 

July, and September 2018 and 2019 according to methods outlined in the Montana Department 

of Environmental Quality (MT DEQ) Quality Assurance Project Plan (QAPP; MT DEQ 2018). 

Briefly, samples were collected from a depth of 3 m below the surface using a pre-acid rinsed 

beta bottle sampler.  A sufficient number of grabs were used to retrieve enough sample to fill two 

20 L carboys.  In addition, water quality samples for the analysis of total and dissolved selenium 

were collected at a depth of 3 m from the surface, and 3 m from the bottom, at each station. 

Accompanying in situ and Secchi depth measurements were collected concurrently with the 

large-volume suspended sediment samples.  All samples were stored on ice until shipment to the 

designated laboratory later that day. 

2.3.3.3 Laboratory Analysis 

Sediment samples (whole sample not field-sieved) were sent to ALS (Calgary, AB) for analysis of 

moisture content, particle size, TOC, metals/metalloids (hereafter collectively referred to 

as metals), and PAHs using analytical methods consistent with ENV laboratory guidance manual 

(Province of BC 2013, 2015) as specified in Permit 107517.  Sediment sampling QA/QC included 

the collection and analysis of field duplicate samples (on a minimum of 10% of the total number 
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of samples collected), as well as an assessment of the accuracy and precision of laboratory data 

(Province of BC 2015).  Data quality was judged based on the ability to achieve minimum LRLs 

(Table 2.16), and review of the results from laboratory duplicate, spike recovery sample, blank 

sample, and CRM analyses (see Appendix H.A). 

Large-volume suspended sediment samples were submitted to Georgia State University 

(Georgia, USA) for de-watering prior to being submitted to Brooks Applied Labs 

(BAL; Washington, USA) for analysis of total selenium.  Water samples collected concurrently 

with the large-volume samples were sent directly to BAL for the analysis of total and 

dissolved selenium.  Due to laboratory error, September 2019 samples from RG_DSELK were 

misplaced and were not located until April 2020.  Although the samples were processed by 

Georgia State University, the analysis was further delayed due to lyophilizer malfunction.  As a 

result, the September 2019 samples were well beyond their hold time specified in the QAPP 

(MT DEQ 2018), and they were not analyzed until September 2020.  Results are included in this 

report, but should be interpreted with caution.   

2.3.3.4 Data Analysis 

Data from the 2018 and 2019 Koocanusa Reservoir Monitoring Programs were used to address 

the following question with regard to sediment quality:  

 Are concentrations of mine-related constituents in sediment that benthic invertebrates are 

exposed to different downstream of the Elk River compared to upstream and are 

concentrations changing over time?   

The assessment of sediment data included comparison to respective guidelines, spatial 

comparisons between downstream and upstream areas, and quantitative comparisons to data 

from the previous 2014 to 2016 monitoring period.  Sediment particle size distribution were 

presented for each sampling event (August and April) using a stacked bar graph with 

concentrations of TOC plotted on the secondary axis.  Sediment chemistry data were compared 

to applicable BC Working Sediment Quality Guidelines (WSQGs). The lower WSQGs 

(i.e., lowest effect level/threshold effect level – LEL/TEL) represent concentrations below which 

adverse biological effects would not be expected to occur (BCMOE 2017b).  In contrast, the 

highest sediment quality guidelines (i.e., probable effect level/severe effect level – PEL/SEL) 

represent concentrations above which effects may be observed (BCMOE 2017b).  

Parameters with mean concentrations that exceeded the lowest WSQG were plotted.  

Selenium was plotted for all stations, even if concentrations were below sediment 

quality guidelines.   
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Differences among upstream (RG_TN) and downstream (RG_T4) profundal areas over time 

(2015 to 201923) in physical and chemical sediment characteristics were quantified using an 

ANOVA with factors Area, Year and Area x Year. Data were log10 transformed as necessary to 

meet assumptions of normality and homoscedasticity or rank transformed when these 

assumptions could not be met. When Station and Year terms (or their interaction) were significant 

(P-value <0.1)24, post-hoc contrasts were conducted to quantify significant changes in upstream 

and downstream stations overtime. If Station and/or Year terms were not significant, post-hoc 

contrasts were adjusted accordingly (e.g., if Station was not significant, differences grouped over 

station were compared among years).  When the Year term was significant, the temporal 

magnitude of difference (MOD) was calculated as a magnitude of difference from the base year 

of sampling (2015): 

MOD = 
൫ெ்ೌೝିெ మ்బభఱ൯

ெ మ்బభఱ
ൈ 100% 

where MCTs are the measures of central tendency for each year and in 2015.  Measures of 

central tendency were means, geometric means or medians for untransformed, 

log10-transformed and rank-transformed analyses, respectively.  When the Area term was 

significant a MOD between upstream and downstream areas was calculated as: 

MOD = 
൫ெ்ೃಸ_రିெ்ೃಸ_ಿ൯

ெ்ೃಸ_ಿ
ൈ 100% 

where 𝑀𝐶𝑇ோீ_்ସ and 𝑀𝐶𝑇ோீ_்ே were the measures of central tendency for the downstream and 

upstream areas for each year when Year was significant, or overall years when not significant.   

All post-hoc contrasts were corrected for the number of tests using an α = 0.1 and Tukey’s (HSD) 

correction. The statistical analyses were conducted using R statistical software 

(R Core Team 2019). 

2.3.4 Plankton 

2.3.4.1 Overview 

In 2018, phytoplankton community data were collected in August, and zooplankton community 

data were collected in August and September 2018 both upstream (RG_TN) and downstream 

(RG_T4) of the Elk River (Figure 2.7, Table 2.14).  Zooplankton tissue was collected in August 

and September in 2018 from the same stations as community samples.  Zooplankton samples 

 
23 2014 was not included in the analysis because this corresponded to the year which RG_T2 was sampled, which was 
subsequently determined to be influenced by the Elk River. 

24 A conservative p-value of 0.1 was used to accommodate small sample sizes (n = 5), and better balances the trade-
offs between Type I and Type II error rates. 
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collected a few days apart between August (30th and 31st) and September (4th) were used for 

comparison between different sampling methods (discussed below), as well as to assess potential 

differences between downstream and upstream areas.  In addition, following the study 

design acceptance (ENV 2018a), new requirements for 2018 and 2019 specified that zooplankton 

community and tissue sampling be added in June to assess seasonal changes between spring 

and late-summer.  In 2019, zooplankton community and tissue samples were collected in June 

and August.  Zooplankton community and tissue samples were collected in June 2019 

downstream (RG_T4) of the Elk River, and August 2019 at both upstream (RG_TN) and 

downstream of the Elk River (Figure 2.7, Table 2.14).  Despite increased sampling effort over 

two days (June 12th and June 15th) beyond what is outlined in the study design, and utilization of 

different sampling methods (i.e., vertical hauls and horizontal tows25), zooplankton tissue samples 

could not be collected upstream of the Elk River (RG_TN) in June due to very low zooplankton 

densities.  Zooplankton community and tissue samples were also collected in Montana in 2019 

by USACE at International Boundary, Tenmile, and Forebay, were not available at the time 

of reporting. 

2.3.4.2 Sample Collection 

2.3.4.2.1 Community Composition 

Phytoplankton community samples were collected as depth-integrated samples through the top 

10 m of the water column from five stations located upstream and five stations located 

downstream of the Elk River (RG_TN-1 to RG_TN-5 and RG_T4-1 to RG_T4-5; Figure 2.7) 

in August 2018.  Water samples were collected by lowering a 1 cm inside-diameter plastic tube, 

equipped with a weight, to a depth of 10 m (approximate photic zone) and, after crimping the tube 

to prevent water loss upon retrieval, the tube was pulled to the surface and water inside the tube 

emptied directly into a clean pail and mixed.  A total of three grabs were composited to form 

a sample.  From this composite, a 100 millilitre (mL) sample was collected into a collection bottle 

to which Lugol’s solution was added to preserve the sample (Lugol’s solution was added at 

1% concentration of the sample volume).  Samples were maintained at ambient temperature until 

shipment to the laboratory. 

Zooplankton community samples were collected in June and September 2018, and June and 

August 2019, using a 19 cm diameter, fine mesh (i.e., 60 micrometre [µm]) plankton net, vertically 

hauled through the entire water column at each sampling station based on methods described by 

Province of BC (2013).  The plankton net was lowered to a depth of 1.5 m from the sediment-

25 Horizontal tows were conducted near the surface of the water where the highest densities of zooplankton were 
anticipated.  Horizontal tows consisted of maneuvering the boat in large sweeping circles and towing the net behind for 
5 to 10 minutes.  Horizontal tows were completed at RG_TN-1, RG_TN-3, and RG_TN-5 in addition to 10 vertical hauls. 
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water interface (to avoid disturbing the sediment, potentially resulting in addition of benthic 

organisms to the sample).  In August 2018, additional samples were also collected to a depth of 

10 m to compare sampling methods, and for consistency with sampling methods used during the 

2014 to 2016 study period26.  Samples consisted of three vertical hauls for each of the sampling 

stations at RG_TN (RG_TN-1 to RG_TN-5) and RG_T4 (RG_T4-1 to RG_T4-5).  Upon retrieval 

of each vertical haul, the sample material was transferred into a pre-labelled plastic sampling jar, 

and, following retrieval of the third vertical haul, preserved to a level of 10% buffered formalin in 

ambient water.  Samples were collected along with supporting measures, including in situ water 

quality profile and Secchi depth.  The zooplankton community samples were stored at ambient 

temperature until shipment to the laboratory. 

2.3.4.2.2 Tissue Chemistry 

Zooplankton tissue samples were collected using an 80 µm mesh net (30 cm diameter) so that 

the sample targeted zooplankton and was not confounded by the presence of phytoplankton 

(i.e., the mesh size excluded phytoplankton from zooplankton tissue samples).  One sample 

representing a composite of ten vertical hauls through the entire water column (beginning 1.5 m 

above the sediment-water interface, or beginning 10 m below the surface for additional samples 

collected in August 2018), was collected at each RG_TN and RG_T4 transect station.  

Upon retrieval of each haul, as much water as possible was removed from the collected material 

before transferring the sample to a labelled, sterile cryovial.  Following the tenth haul, the sample 

was placed in a cooler on ice and, at the completion of daily field sampling, frozen. 

2.3.4.3 Laboratory Analysis 

2.3.4.3.1 Community Composition 

Phytoplankton community samples were sent to Plankton R Us in Winnipeg, MB, where 10 mL 

aliquots of preserved sample were first gravity settled for 24 hours.  Cell counts were performed 

using a modification of the Ütermohl technique (Nauwerck 1963), using an inverted microscope 

at magnifications of 125×, 400×, and 1200× with phase contrast illumination.  Specimens were 

identified to the lowest taxonomic level possible.  Cell counts were converted to wet weight 

biomass by approximating cell volume.  Estimates of cell volume for each species were obtained 

by measuring up to 50 cells of an individual species and applying the geometric formula best fitted 

to the shape of the cell (Rott 1981).  A specific gravity of 1 was assumed for cellular mass.   

 
26 Study design requirements to collect samples from 10 m below the surface during the previous monitoring cycle 
(2014 to 2016) was removed based on recommendations from the EMC to collect samples throughout the entire water 
column depth.  Samples from 10 m were collected in 2018 in order to compare the two sampling methods, and to be 
able to compare the data to the previous monitoring cycle (2014 to 2016). 
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Zooplankton community samples were sent to Salki Consultant Inc. in Winnipeg, Manitoba, where 

after standing for 72 hours, were decanted (60 µm filter on vacuum hose, back flushed) to 45 mL 

glass vials to standardize volume (40 mL) for analyses and long-term storage.  Samples were 

analyzed for species composition, abundance, and biomass of crustaceans and rotifers. 

Each sample underwent the following three levels of analysis: 

 1/10, 1/20, 1/40, or 1/80 (depending on zooplankton abundance in sample) of each sample

was examined under a compound microscope at 63× to 160× magnification, and a

minimum of 200 organisms were identified to species (crustaceans) or lowest practical

level (rotifers), and assigned to instar size categories.  Additionally, lengths (± 15 µm) of

female and male adult specimens (n=20) of dominant species were measured in

representative samples for biomass determinations;

 a sub-sample, representing 10 to 20% of the sample volume, was examined under a

stereoscope at 12× magnification to identify and enumerate mature and gravid individuals

of larger-sized species and rare (i.e., less abundant) species, and to assign these

individuals to size classes; and

 the entire sample was examined under a stereoscope at 1/10 magnification to improve

abundance/biomass estimates for any large-sized, less abundant species in the sample.

Under a compound microscope, Cyclopoida and Calanoida specimens (mature and immature) 

were identified to the species level, with the exception of nauplii (N1-N6) which were classified as 

either Calanoida (small or large) or Cyclopoida (small or large).  Cladocera were identified to the 

species level, while rotifers were identified to genus.  Taxonomic identifications were conducted 

primarily using Brooks (1957), Wilson (1959), and Yeatman (1959) taxonomic keys. 

Digital microscopic images of selected specimens were provided with the analytical data.   

Zooplankton abundance was reported as individuals per litre (ind/L) based on volumes calculated 

from net mouth area, sample haul depth, and replication.  Biomass estimates for each species 

were determined from: 

 abundances of adults multiplied by mean adult wet weights developed from

measured lengths (n=20 per adults of dominant species in representative samples), and

length-weight relationships presented in Malley et al. (1989); and,

 abundances of various immature instar categories multiplied by weights of respective size

categories determined from length-weight regressions (per Malley et al. 1989).



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 88 

Additional size measurements made on less common specimens were factored into the 

biomass calculations.  Zooplankton biomass was reported in micrograms (wet weight) 

per litre (μg/L) of filtered water.   

For both phytoplankton and zooplankton community samples, sub-sampling accuracy was 

assessed by performing replicate counts on 10% of samples.  Replicate samples were chosen at 

random and processed at different times from the original sample to reduce bias 

(see Appendix H.A.). 

2.3.4.3.2 Tissue Chemistry 

Zooplankton tissue samples were shipped to SRC in Saskatoon, SK, for analysis of metals 

(including mercury) and selenium using high-resolution inductively coupled plasma mass 

spectrometry (HR-ICP-MS) consistent with ENV laboratory guidance as specified in 

Permit 107517 (Province of BC 2015).  At the laboratory, the samples were freeze-dried prior to 

analysis, and thus concentrations were reported on a dry weight basis.  Accuracy and precision 

of data was judged based on ability to achieve minimum LRLs (Table 2.18), review of the results 

from laboratory duplicate analysis, as well as a comparison to CRMs (see Appendix H.A). 

2.3.4.4 Data Analysis 

2.3.4.4.1 Community Composition 

Data from the plankton community and tissue chemistry sampling were used to address the 

following questions: 

 Do phytoplankton and/or zooplankton community structure differ downstream of the Elk 

River compared to upstream, and were the differences changing over time? 

Phytoplankton data were collected in 2014 to 2016 and in 2018. Zooplankton were sampled in 

the same years, but also in 2019. However, from 2014 to 2016 zooplankton was collected to a 

depth of 10 m whereas in 2019 zooplankton were collected from the entire column.  Based on a 

comparison of sampling methods (10 m vs entire column) completed in the 2018 summary report 

(Minnow 2019d), the methods were not found to be comparable and therefore 2019 could not be 

directly compared to data collected in the previous monitoring cycle (2014 to 2016). In 2018, both 

the entire column and 10 m sampling methods were used, therefore zooplankton comparisons 

from 2014 to 2018 and between 2018 and 2019 were possible, however 2019 could not be directly 

compared to the historical data.  Both phytoplankton and zooplankton community data were 

compared between downstream and upstream study areas and temporally among years for which 

valid comparisons could be made for primary metrics of mean taxonomic richness [as identified 

to lowest practical level (LPL)], mean organism density (average number of cells or organisms 



Table 2.18:  Minimum Laboratory Reporting Limits (LRLs) for Tissue Samples

Analyte Units
Plankton, Benthic Invertebrate, and 

Fish Tissue LRL a

Moisture % -

Aluminum (Al) µg/g dw 2

Antimony (Sb) µg/g dw 0.1

Arsenic (As) µg/g dw 0.05

Barium (Ba) µg/g dw 0.05

Beryllium (Be) µg/g dw 0.01

Boron (B) µg/g dw 1

Cadmium (Cd) µg/g dw 0.01

Chromium (Cr) µg/g dw 0.5

Cobalt (Co) µg/g dw 0.01

Copper (Cu) µg/g dw 0.05

Iron (Fe) µg/g dw 2

Lead (Pb) µg/g dw 0.01

Manganese (Mn) µg/g dw 0.1

Mercury (Hg) µg/g dw 0.005

Molybdenum (Mo) µg/g dw 0.1

Nickel (Ni) µg/g dw 0.05

Selenium (Se) µg/g dw 0.05

Silver (Ag) µg/g dw 0.01

Strontium (Sr) µg/g dw 0.1

Thallium (Tl) µg/g dw 0.05

Tin (Sn) µg/g dw 0.05

Titanium (Ti) µg/g dw 0.05

Uranium (U) µg/g dw 0.005

Vanadium (V) µg/g dw 0.1

Zinc (Zn) µg/g dw 0.5

Note: "-" indicates no data available.
a Laboratory reporting limits provided by SRC in Saskatoon, Saskatchewan.
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per litre), and mean biomass (mass of cells or organisms per litre).  Comparisons were made 

based on density as well as biomass.  Relative density and relative biomass of key and/or 

dominant taxonomic groups were calculated as the density or biomass of each respective group 

relative to the total number of cells or organisms in the sample.  Community endpoints were 

summarized by reporting the minimum, maximum, mean, median, standard deviation (SD), 

and sample size for each sampling area.  Zooplankton community data was compared between 

downstream (RG_T4) and upstream areas (RG_TN), and between spring and late-summer to 

determine if there were community differences when the reservoir was at half pool compared to 

full pool (June and September; ENV 2018a).   

Phytoplankton and zooplankton community data sampled to a depth of 10 m were compared 

statistically between downstream and upstream study areas and across time (2014 to 2018) using 

an ANOVA with factors Area and Year and their interaction with α=0.1.  Data were log10 

transformed (or log10[x +1] for counts that contain 0) as necessary to meet assumptions of 

normality and homoscedasticity or rank transformed when these assumptions could not be met. 

When the Area and Year terms (or their interaction) were significant, post-hoc contrasts were 

conducted to quantify significant changes in upstream and downstream stations overtime. If the 

Area and/or Year terms were not significant, post-hoc contrasts were adjusted accordingly (e.g., if 

Station was not significant, differences grouped over station were compared among years). 

When the Year term was significant, the temporal magnitude of difference (MOD) was calculated 

as a magnitude of difference from the base year of sampling (201527): 

MOD = 
൫ெ்ೌೝିெ మ்బభఱ൯

ௗௌ
ൈ 100% 

where MCTs are measures of central tendency for each year and in 2015.  Measures of central 

tendency are means, geometric means or medians for untransformed, log10-transformed and 

rank-transformed analyses, respectively.  When the rank transformation was used, the observed 

effect size was estimated using the Pooled Median Absolute Deviations (MAD) instead of 

pooled SD.  When the Area term was significant a MOD between upstream and downstream 

areas was calculated as: 

MOD = 
൫ெ்ೃಸ_రିெ்ೃಸ_ಿ൯

ௗௌ
 

where 𝑀𝐶𝑇ோீ_்ସ and 𝑀𝐶𝑇ோீ_்ே were the measures of central tendency for the downstream and 

upstream areas for each year when Year was significant, or over all years when not significant. 

27 RG_T2 was considered the upstream station in 2014, however, due to influence from the Elk River, this station was 
relocated further upstream in 2015 to RG_TN.  Among-year comparisons were thus based on using 2015 as the base 
year. 
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When the interaction between Area and Year was significant post-hoc contrast was also 

conducted to determine if differences between upstream and downstream differed overtime.  

All post-hoc contrasts were corrected for the number of tests using an α = 0.1 and Tukey’s 

(HSD) correction.  The statistical analyses were conducted using R statistical software 

(R Core Team 2019). 

An ANOVA with factors Method, Area, and their interaction with α=0.05 was conducted on 

zooplankton in 2018 to test for an effect of method (10 m or Entire Column) 

for community endpoints.  This analysis demonstrated differences between the methods for many 

of the endpoints and, thus a separate zooplankton ANOVA was conducted using the data from 

2018 and 2019 from the Entire Column with factors Area and Season (spring or summer) 

with Year nested within season, and all possible interactions using the same selection of 

transformation described above. In all cases the interaction between Area and Season(Year) 

was significant and, thus post-hoc contrasts for all pairwise comparisons were conducted 

(with Tukey’s HSD correction) and the MOD between areas calculated as described above. 

Non-metric multi-dimensional scaling (NMDS) was used to reduce the respective phytoplankton 

and zooplankton taxonomic data matrices to fewer dimensions.  NMDS was conducted on data 

collected using the same method from 2014 to 2018. Zooplankton data collected in 2019 was also 

analyzed separately. NMDS is used to visualize the level of similarity of samples based on 

the rank (e.g. sample A is more similar to Sample B than to Sample C) of the similarities 

(Clarke 1993).  The NMDS takes the N-dimensional (here N = number of taxa) coordinates of 

each sample (i.e. area) and defines a set of new N-dimensional coordinates that reflect the 

locations (rank distances) among samples.  NMDS results of non-transformed data often leads 

“to shallow interpretation in which only the pattern of a few, very common species is represented” 

(Clarke 1993).  A log10 transformation was applied and the resultant data matrix was assessed 

for normality based on the average skewness and kurtosis.  The NMDS was conducted on the 

lowest practical level taxonomic data matrix using relative abundances.  The analysis used the 

Bray-Curtis distance as the measure of relative community similarity or dissimilarity.  

A two-dimensional ordination solution was used when stress was < 0.2.  Additional dimensions 

were used only when required to reduce the stress to <0.2.  The analysis was conducted using 

the vegan package (version 2.5-1; Oksanen et al. 2018) in R (R Core Team 2019). 

2.3.4.4.2 Tissue Chemistry 

Data from the zooplankton tissue chemistry sampling were used to address the 

following question: 

 Are selenium concentrations in zooplankton different downstream of the Elk River 

compared to upstream, and were the differences changing over time? 
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The assessment of zooplankton tissue data included comparison to the closest representative 

guidelines and benchmarks, spatial comparisons between downstream and upstream areas of 

the reservoir, and temporal comparison between 2018 and 2019, as well as to data from the 

previous monitoring period (2015 to 2016).  Temporal and area comparisons were conducted 

using an ANOVA as described in Section 2.4.4.1, but MODs were expressed in percentage of 

reference instead of standard deviations. Concentrations of selenium in zooplankton tissues were 

compared to the interim chronic dietary BC guideline for invertebrate tissue (4 µg/g dry 

weight [dw]) and EVWQP Level 1 benchmarks for effects to benthic invertebrates (13 µg/g dw) 

and dietary effects to juvenile fish (11 µg/g dw). 

Data from Montana were available from 2016 to 2018, however, the data from 2016 was reported 

on a wet weight basis and did not have moisture content available to do the proper conversion to 

dry weight.  Therefore, only Montana data from 2017 and 2018 were incorporated in the data plots 

and compared to the guideline and benchmarks. 

2.3.5 Benthic Invertebrates 

2.3.5.1 Overview 

In 2018, benthic invertebrate community samples were collected in August at the profundal areas 

downstream (RG_T4) and upstream (RG_TN) of the Elk River (Table 2.14; Figure 2.7).  

Benthic invertebrate tissue samples were collected from RG_T4 and RG_TN in both April and 

August 2018 and 2019, however, due to laboratory error, the August tissue sample from RG_T4 

had to be recollected in October.  In addition, benthic invertebrate tissue samples were also 

collected concurrent with sediment quality samples from littoral areas downstream 

(RG_ER and RG_GC) and the upstream (RG_SC; Figure 2.7) of the Elk River in April 2018.  

In 2019, benthic invertebrate tissue samples were collected at RG_T4 and RG_TN in both April 

and August.  In Montana, benthic invertebrate tissue samples were collected from eight stations 

within both the Rexford and Tenmile areas in the Montana portion of the reservoir in May 2019 

(Figure 2.7), as well as from the Rexford area in September 2019.  In addition, surface 

invertebrate sampling was conducted in May and September 2019 at Tenmile, and in May, June, 

and September 2019 at Rexford, resulting in one successful sampling attempt in September 

at Rexford. 

2.3.5.2 Sample Collection 

2.3.5.2.1 Community 

Consistent with the 2014 to 2016 study, benthic invertebrate community sampling in 2018 was 

completed at each of the five stations downstream and upstream of the Elk River (i.e., RG_T4-1 

to RG_T45 and RG_TN-1 to RG_TN-5, respectively; Figure 2.7) in August when water levels 
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were most stable, and benthic invertebrate communities were anticipated to be at peak biomass 

and diversity (BCMOE 2006).  No community samples were collected in 2019 as per study design 

(Table 2.14).  Benthic invertebrate community samples were collected using a stainless-steel 

Petite Ponar sampler.  A single sample, consisting of a composite of five Petite Ponar grabs, were 

collected at each station with care taken so that each grab captured the surface material and was 

full to each edge.  Incomplete grabs were discarded, while each acceptable grab was field-sieved 

using 500 µm mesh bag.  The retained material was carefully transferred into a plastic sampling 

jar containing both external and internal station identification labels.  Benthic invertebrate samples 

were preserved to a level of 10% buffered formalin in ambient water and kept at 

ambient temperatures.  Supporting measures collected along with each sample included in situ 

water measurements and Secchi depth. 

2.3.5.2.2 Tissue Chemistry 

A single composite benthic invertebrate tissue sample (each consisting of 20 petite Ponar grabs 

[0.023 m2 sampling area each grab]; four from each of the five sampling stations [RG_T4-1 to 

RG_T4-5 and RG_TN-1 to RG_TN-5] in each study area), was collected in April and August of 

2018 and 2019.  Sampling conducted by Montana in 2019 employed slightly different methods 

whereby samples consisted of a minimum of 4 composited grabs (however, sampling continued 

until the target tissue volume was achieved).  For sampling completed at both the Canadian and 

Montana portions of the reservoir, each grab was placed into a 500 µm mesh sieve bag and 

sieved free of material less than the mesh size.  The remaining material was transferred to a white 

enamel tray for removal of benthic organisms using tweezers.  Visible organisms were removed 

from the debris/sediment and rinsed clean using ambient water.  Similar to sampling conducted 

in 2014 to 2016, chironomids were targeted for tissue collection in 2018 and 2019, but if 

chironomids were not present in sufficient numbers, other benthic invertebrates were added to 

the sample (and noted on field sheets) to achieve sufficient sample weight for analysis 

(approximately 0.5 grams [g]).  Benthic invertebrate tissue samples were transferred to sterile 

cryovials and frozen.  Supporting measures for each sample included in situ water quality 

measurements and Secchi depth measurements. 

Benthic invertebrates were also collected in April 2018 along the shoreline margins (littoral areas), 

at the downstream Elk River, and Gold Creek sampling areas, and the upstream Sand Creek 

sampling area (n = 5 samples per area) concurrent with littoral sediment samples.  Samples were 

collected with a kick net having a triangular aperture measuring 36 cm per side and 400 µm mesh 

(net recommended for the Canadian Aquatic Biomonitoring Network [CABIN] protocol).  The net 

was swept back and forth along the shoreline to collect benthic invertebrates.  The kick-net was 

rinsed with water to move debris and invertebrates into the collection cup at the bottom of the net.  
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The sample was transferred to a white enamel tray and organisms were removed from the debris 

using tweezers until a minimum of 0.5 g of tissue was obtained for analysis.  All benthic tissue 

samples collected in both April and August were transferred to sterile cryovials and frozen. 

Supporting measures for each sample included in situ water quality measurements, Secchi depth 

measurements for deeper stations, and GPS coordinates for samples collected in littoral areas 

in April. 

Surface invertebrate tows were also completed at Tenmile in May and September 2019, and in 

Rexford in May, June, and September 2019 using methods and gear consistent with that which 

is outlined in the QAPP (MT DEQ and FWP 2018a).  In brief, samples were collected from each 

area using a tow net (1.0 m wide by 0.3 m high opening tapered to a 100 mm diameter collar to 

which a plastic receptacle [cod piece] outfitted with 80 μm mesh was placed), which was pulled 

for a distance of 600 m.  A total of 8 tows were completed per area, which were composited into 

a single sample.  Sampled contents were removed from the plastic receptacle and placed in 

125 mL sample bottles on ice.  Samples were taken back to the Montana Fish, Wildlife, and Parks 

(MFWP) laboratory where they were sorted on a white tray to remove invertebrates until a 5 to 

10 g sample was achieved, which was placed in a labelled vial, frozen, and shipped to Brooks 

Applied Laboratory.  A single sample was successfully collected in September at Rexford. 

2.3.5.3 Laboratory Analysis 

2.3.5.3.1 Community 

Benthic invertebrate community samples were submitted to Zeas Inc. in Nobleton, Ontario, a 

certified benthic taxonomist, for analysis following standard sorting methods which incorporate 

recommended QA/QC procedures for assessing sub-sampling error and sorting recovery checks 

(Environment Canada 2012b).  Upon arrival at the laboratory, a biological stain was added to 

each sample to facilitate greater sorting accuracy.  Samples were washed free of formalin in a 

500 µm sieve and examined under a stereomicroscope at a magnification of at least ten times. 

Benthic invertebrates were removed from the sample debris and placed into vials containing a 

70% ethanol solution according to major taxonomic groups (e.g., phyla, orders).  A senior 

taxonomist enumerated and identified benthic organisms to LPL (typically to genus or species) 

using the most recent taxonomic keys (see Appendix H.A for Data Quality Review). 

Following identification, representative specimens of new taxa were preserved in a 75% ethanol, 

3% glycerol solution in separately labelled vials and added to the voucher collection for the project. 

2.3.5.3.2 Tissue Chemistry 

Benthic invertebrate tissue samples were shipped to SRC in Saskatoon, SK, for analysis of metals 

(including mercury) and selenium using HR-ICP-MS consistent with ENV laboratory guidance 
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(Province of BC 2015).  Samples were freeze dried prior to analysis, and concentrations reported 

on a dw basis, along with moisture content to allow for conversion to wet weight (ww) values 

if required.  Accuracy and precision of laboratory data were judged based on ability to achieve 

minimum LRLs (Table 2.18), review of results from laboratory duplicate analysis, as well as a 

comparison to CRMs (see Appendix H.A).  Samples from Montana were analyzed by Brooks 

Applied Laboratory and results were provided in wet weights due to insufficient samples size.  

As a result, selenium concentrations were converted to a dry weight based on an average 

moisture content from samples collected from the Canadian portion of the reservoir. 

2.3.5.4 Data Analysis 

2.3.5.4.1 Community 

Data from the benthic invertebrate community sampling were used to address the 

following question:  

 Does benthic invertebrate community structure differ downstream of the Elk River 

compared to upstream, and are the differences changing over time? 

Benthic invertebrate community data were compared between downstream and upstream study 

areas, and between 2014 to 2018, using primary metrics of mean taxonomic richness 

[as identified to lowest practical level (LPL)], mean organism density, and mean biomass.  

Benthic invertebrate communities were evaluated similar to phytoplankton communities 

(Section 2.3.4.4.1).  Primary metrics of mean taxonomic richness (as identified to LPL) and mean 

organism density (average number of organisms per m2) were calculated, and the absolute and 

relative densities (calculated as the density of each respective taxa and group relative to the total 

number of organisms in the sample) of dominant groups were also calculated.  

Community endpoints were summarized by reporting the mean, median, minimum, maximum, 

SD, and sample size for each sampling area.   

Changes in benthic invertebrate community over time were compared using an ANOVA with 

factors Year, Area, and their interaction as described in Section 2.3.4.4.1.  Benthic invertebrate 

communities were also assessed using NMDS as described in Section 2.3.4.4.1. 

2.3.5.4.2 Tissue Chemistry 

Data from the benthic invertebrate tissue chemistry sampling were used to address the 

following questions:  

 Are selenium concentrations in benthic invertebrates greater than guidelines or effect 

thresholds, do they differ downstream of the Elk River compared to upstream, and are the 

differences changing over time?   
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Selenium concentrations in benthic invertebrates composite samples were plotted and compared 

to the BCMOE (2017a) interim guideline of 4 µg/g dw and the Level 1 benchmarks (Teck 2014) 

as per the EVWQP (i.e., 15, 13, and 11 µg/g dw for dietary effects on juvenile birds, effects on 

benthic invertebrate reproduction, and for dietary effects to juvenile fish, respectively), and were 

qualitatively compared across years, as well as, between upstream and downstream stations.  

A lack of replication precluded statistical analysis. 

2.3.6 Fish 

2.3.6.1 Overview 

Collection of fish was an integral component of the Canadian Koocanusa Reservoir 

monitoring program (Table 2.14).  Peamouth chub (PCC; Mylochelius caurinus) and redside 

shiner (RSC; Richardsonius balteatus) were collected near the mouths of Sand Creek, Elk River, 

and Gold Creek (RG_SC, RG_ER, and RG_GC respectively; Figure 2.7) in spring (April), prior to 

spawning in 2018 to evaluate fish health.  These species represent a food source for 

piscivorous fish (Lotic 2017), and were also collected along with northern pikeminnow 

(NSC; Ptychocheilus oregonensis) for muscle and ovary tissue chemistry in 2018 and 2019.  

In 2019, NSC were collected as part of a supporting northern pikeminnow selenium toxicity study 

(Brix et al. 2020).  Sport fish represent the highest trophic level in the reservoir and are an 

important resource for human consumption (Lotic 2017, Ramboll Environ 2016).  Sport fish 

(e.g., bull trout [BT; Salvelinus confluentus]) muscle using non-lethal methods (i.e., muscle plug) 

were also evaluated.  Fish tissue data were supplemented with fish tissue samples collected in 

the Montana portion of the reservoir from 2018 and 2019 (Figure 2.7).   

Redside shiner, which had the highest ovary mean selenium concentrations in the 2014 to 2016 

monitoring program (Minnow 2018a) were also the sentinel species for assessment of recruitment 

(requested and supported by the EMC).  Recruitment was assessed in August 2018 and 2019 at 

each of the three fishing areas to confirm the presence of young-of-the-year (YOY) RSC, among 

other endpoints28 (Table 2.14).     

2.3.6.2 Fish Population Health 

An a priori power analysis was completed to determine sample sizes required to detect a 

difference of 20 to 30% in relative gonad size (standard EEM protocol; 

Environment Canada 2012b).  For the fish health assessment, 20 sexually mature female and 35 

male PCC were targeted in each of the three study areas (downstream areas of Elk River and 

Gold Creek, and the upstream area of Sand Creek; Figure 2.7) in April 2018 (i.e., immediately 

 
28 Additional work was conducted for the Redside Shiner Toxicity Study in 2018 to target spawning at monitoring 
areas within the valley. 
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prior to spawning).  The a priori power analysis indicated that more RSC (35 female and 45 males) 

would be required to detect a difference of 20 to 30% in relative gonad size in each of the three 

study areas.  Redside shiners were sampled at the same time as PCC.  Fish were collected using 

very short-set gill nets (starting with a maximum set time of 15 minutes).  Representatives from 

the Elk Valley Fish and Fish Habitat Committee (EVFFHC) attended the EMC meeting on 

January 23rd, 2018, where members indicated that if gill nets are requested, only small-mesh, 

short-set gill nets would be approved to avoid incidental mortalities of sport fish.   

This advice was followed in the application for the scientific fish collection permit submitted to the 

Ministry of Forests, Lands, Natural Resource Operations, and Rural Development (FLNRORD).  

Gill nets with mesh size specific for targeting PCC (2”) and RSC (1”) were set on the bottom, and 

deployed in each fishing area for each species.  The location of each net set (UTM coordinates), 

as well as the time of deployment and the time of retrieval, was recorded on field sheets.  

Captured PCC and RSC were sacrificed by a decisive blow to the head and transported to a 

dedicated field laboratory for processing as soon as possible following capture (i.e., within hours).  

Peamouth chub and redside shiner fork and total lengths were measured to the nearest millimeter 

using a standard measuring board.  Fish weights were measured using appropriately sized 

spring scales (e.g., 50 g, 100 g, and 300 g) or a digital balance (± 0.001 g).  Each fish was opened 

and the sex and/or sexual maturity recorded.  Whole gonads and livers were removed from each 

fish and weighed to the nearest milligram using an analytical balance with a surrounding draft 

shield.  Whole ovaries and a skinless, boneless muscle fillet sample were collected from each 

sexually mature female being retained for tissue analysis and placed in separately labelled, 

polyethylene (Whirl-Pak®) bags.  Following these measures, age structures (i.e., otoliths) 

were removed from each fish.  Each age structure was wrapped separately in waxed paper and 

placed inside a labelled envelope.  Internal or external deformities, erosions (fin and gill), lesions, 

or tumors (DELT) observed during processing (Sanders et al. 1999) and parasites were recorded 

on laboratory bench sheets.  Samples (i.e., ovaries, muscle, and age structures) were stored 

frozen pending shipment to the respective laboratory for analysis.   

2.3.6.3 Fish Tissue 

The targeted species, the number of samples collected, and the timing of collection for the fish 

tissue chemistry assessment were as follows: 

 peamouth chub PCC and RSC ovary and muscle collection from up to 10 females per 

species per study area in April 2018 and 2019.  These species were targeted in the 2014 

to 2016 monitoring cycle and at this time, both had mean selenium concentrations in 
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ovaries above the BC guideline. In the study design for 2021-2023, the timing of the 

collection of these samples will be revisited to focus on collection of ripe ovaries; 

 northern pikeminnow ovary and muscle collection from up to 10 females per fishing area 

in early June 2018.  Northern pikeminnow were collected in June rather than April (as per 

the 2014 to 2016 program) to determine if average ovary selenium concentrations above 

the EVWQP Level 1 benchmark for effects to fish reproduction observed in 2014 were 

potentially a result of pikeminnow having undeveloped ovaries (i.e., gonadosomatic index 

[GSI] <1 %).  In 2019, NSC were collected as part of a supporting selenium toxicity study 

that took place in June and July.  These samples were used to supplement the 2019 tissue 

data set; and   

 sport fish muscle (nonlethal muscle plugs) collection from up to eight individuals per 

species in each of the three fishing areas in 2018 and 2019.  Fishing took place in April, 

June, and/or August of each year. 

The sport fish collection targeted species previously collected in Koocanusa Reservoir (i.e., bull 

trout, Kokanee [KO; Oncorhynchus nerka], mountain whitefish [MW; Prosopium williamsoni], 

rainbow trout [RB; Oncorhynchus mykiss], westslope cutthroat trout 

[WCT; Oncorhynchus clarki lewisi], and yellow perch [YP; Perca flavescens]; Minnow 2018a).  

Burbot (Lota lota) were not a target species for muscle tissue sampling based on concerns 

regarding low abundance29 and the cultural importance of this fish species to the KNC.  If burbot 

were caught, they were immediately released.  In addition, previous analysis of burbot tissue 

confirmed that selenium concentrations were below the BC guideline and EVWQP Level 1 

benchmarks, and not expected to cause effects (Minnow 2015c). 

Fish were collected using multiple methods.  Very short-set gill nets (starting with a maximum set 

time of 15 minutes) were used to minimize effects to fish.  Three foot-diameter hoop nets were 

also deployed (effective for catching YP; Minnow 2018a) and were left to fish overnight 

(i.e., approximately 24 hours).  Leads were attached to the opening of each net and typically set 

perpendicular to shore.  Yellow perch were sacrificed as they were inadvertently introduced into 

Koocanusa Reservoir (Huston et al. 1984; Hamilton et al. 1990), and the FLNRORD requested 

that perch collected during sampling be sacrificed (FLNRO 2018).  Angling, although not effective 

in April due to water flow and turbidity, was used to target sport fish and supplement catches of 

other species, such as NSC.  Angling was conducted from a boat using a single hook baited with 

salted salmon roe or earthworms, and using fishing lures.  In August 2018, some fish sampled 

 
29 In recent years, lower Kootenay burbot populations were designated as critically imperiled and red-listed, meaning 
potentially extirpated, endangered, or threatened (BCMOE 2015) 
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were caught from anglers.  The location (UTMs) of each net set or angling location, as well as the 

time of deployment and the time of retrieval, were recorded on field sheets. 

For collection of tissues from fish that were sacrificed (i.e., PCC, NSC, RSC, and YP), methods 

were consistent with those described in Section 2.3.6.2.  For fish being sampled non-lethally 

(i.e., most sport fish), fish were lightly anaesthetized in a dilute clove oil solution prior 

to processing.  Each fish was then weighed using appropriately sized spring scales, near the top 

of the scale’s range to so that measurements achieved a resolution of approximately one percent 

or less.  Total length and fork length were determined using a standard measuring board 

(± 1 mm).  External deformities, erosions (fin and gill), lesions, or tumors observed (i.e., DELT 

survey; Sanders et al. 1999) were recorded on field sheets.  A muscle sample was collected using 

a biopsy punch (4 mm acu-punch).  Following extraction of the biopsy sample, skin was removed 

from the sample using a scalpel and the remaining muscle placed into a sterile cryovial. 

Once each fish recovered from the anesthetic in a recovery bin, it was released back into the 

reservoir near its capture location. 

Fish collected as part of the Montana program was conducted by MFWP in alignment with the 

2018 Fish Tissue QAPP (Montana DEQ and FWP 2018b).  Unlike BC permit requirements, 

gillnets were set for approximately 24 hours at Rexford in the spring and fall (mid-May and mid-

September 2019) and at Kikomun in the fall (mid-September 2019; Figure 2.7).  Fish collected by 

MFWP were provided to Minnow for onshore processing and tissue sample collection.  A total of 

eight individuals per species were targeted from each study area (except for NSC where 

15 individuals were targeted in May) with a preference for sampling mature females.  Fish tissue 

sample preparation was completed using similar processing methods described above, with the 

exception that sport fish were sampled lethally.  Samples were stored frozen until shipment to an 

accredited laboratory.   

2.3.6.3.1 Laboratory Analysis 

Fish tissues collected for age analysis were submitted to AAE Technical Services in 

Winnipeg, Manitoba.  Otoliths were prepared and read under a compound microscope using 

transmitted light.  For each structure, the age and edge condition were recorded along with a 

confidence rating for the age determination.  For the purpose of QA/QC, greater than 40% of 

samples were reassessed by a second individual at the laboratory (see Appendix H.A).  

Canadian fish tissue samples for chemical analysis were submitted to SRC in Saskatoon, SK, 

Montana fish tissue samples were submitted to Brooks Applied Laboratories. 

Samples were initially freeze-dried for determination of moisture content and then analyzed 

for metals (including mercury) using HR-ICP-MS.  Results were reported on a dry weight basis, 
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along with moisture content (based on the difference between wet and freeze-dried 

sample weights) to allow conversion to wet-weight values.  Accuracy and precision of data was 

judged based on ability to achieve minimum LRLs (Table 2.18), replicate analysis of a minimum 

of 10% of samples, as well as a comparison to CRMs (see Appendix H.A). 

Fish tissue samples collected from the Montana portion of the reservoir were submitted to BAL 

(Washington), consistent with the 2018 studies (MT DEQ and FWP 2018b), for analyses that 

conformed to EPA820-F-16-007.  Analyses were conducted for moisture content (ASTM D2974A 

modified dry 60-65 ºC) and, following digestion (US EPA method 3050), for metals 

(including arsenic, cadmium, copper, lead, and selenium) by ICP-MS (method WS6020) 

with results reported in dry weight.  The target detection limit for determination of selenium 

concentrations was 0.5 µg/g dry weight or lower. 

2.3.6.4 Fish Recruitment 

A non-lethal sampling design was used to investigate whether RSC recruitment was occurring, 

and to evaluate condition (among other non-lethal EEM endpoints) of YOY RSC at areas 

downstream of the Elk River (Elk River and Gold Creek) relative to upstream (Sand Creek) 

in August 2019.  Seining was used in littoral areas to collect YOY RSC in each of the three 

study areas (Figure 2.7).  Upon retrieval of the net, captured fish were identified, enumerated, 

and inspected for external anomalies (i.e., DELT survey).  Non-target fish were released alive at 

the capture location.  Captured RSC were placed in buckets containing aerated water and 

retained for processing (described below).  Fish sampling targeted a minimum of 100 YOY RSC 

from each fishing area.  The recruitment assessment focused on YOY versus non-YOY 

(mostly expected to be 1+ age category based on previous sampling; Minnow 2018a). 

Sufficient numbers of the non-YOY age class were not captured (e.g., greater than 100 RSC), 

so endpoints were not examined separately for non-YOY.  Recorded supporting information for 

the sampling included duration of sampling effort, sampling depth, area/distance sampled, UTM 

coordinates, and habitat descriptions.  

Fish were lightly anaesthetized in a dilute clove oil solution prior to processing. 

Lengths (fork and total) were measured to the nearest hundredth of a millimetre using digital 

calipers, fresh body weight was measured to the nearest milligram using an analytical balance 

with a repeatability (standard deviation) of ± 0.003 g, and external DELT were recorded on field 

sheets for each individual.  Ten RSC of varying sizes were sacrificed at each study area for 

collection of otoliths according to methods described in Section 2.3.6.2.  With the exception of 

fish sacrificed for aging, fish were placed into a recovery bucket following processing and released 

near the point of capture following completion of sampling. 
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2.3.6.5 Data Analysis 

Data from the health assessment, tissue sampling, and recruitment survey were used to address 

the following questions: 

 Is fish health different downstream of the Elk River compared to upstream, and are 

differences in fish health endpoints changing over time? 

 Are selenium concentrations in fish tissue greater than guidelines or effect thresholds, do 

they differ downstream of the Elk River compared to upstream, and are the differences 

changing over time? 

 Are there differences in redside shiner recruitment downstream of the Elk River compared 

to upstream? 

Statistical comparisons of fish health endpoints were conducted using a two-way ANOVA 

(Age, Length, Adjusted body weight; as described in as described in 2.3.4.4.1) or a two-way 

ANCOVA with factors Area and Year.  The ANCOVA model varied depending on the comparisons 

of regression slopes between areas and among years.  The ANCOVA analyses were conducted 

as described below.  

A full interaction model was fit: 

Y = β0 + β1Cov + β2Area + β3Year + β4 Area×Year + β5Cov×Area + β6Cov×Year + 

β7Cov×Area×Year + ε 

where Y is the response variable, Cov is the covariate, Area is a categorical variable for area, 

Year is a categorical variable for year, ε is the error term, and βi are the regression coefficients.  

The first hypothesis to test was whether the regression slopes were dependent on area and year: 

H01: β7=0 (regression slopes were not dependent on area and year) 

If the hypothesis H01 was rejected (i.e. β7≠0) with an α = 0.05, then the regression slopes were 

dependent on area and year.  When the interaction term was significant then the coefficients of 

determination (R2) of the interaction model and parallel slope model were compared to assess 

whether the slopes were practically significant. If the R2 was > 0.8 and within 0.02 between the 

two models then the conclusion was that the interaction model and parallel slope models were 

practically the same (Environment Canada, 2012) and the ANCOVA proceeded with testing the 

additional interactions. When the interaction could not be removed, post-hoc trend analyses were 

conducted for each area and year to determine which pairwise regression slopes were 

significantly different among areas and between reference and exposed stations.  For pairwise 

comparisons with different regression slopes, post-hoc tests were conducted and magnitude 

of difference (MOD) calculations (percentage difference of reference) were conducted at the 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 102 

minimum and maximum values of the overlap in covariate values between areas or year.  

When the regression slopes term was not significant (i.e., parallel slopes) then post-hoc 

comparisons and MODs were conducted at the mean value of the covariate. 

All post-hoc contrasts were corrected for the number of tests using an α = 0.1 and Tukey’s 

(HSD) correction. The statistical analyses were conducted using R statistical software 

(R Core Team 2019). 

Selenium concentrations in fish tissues collected in 2019 from downstream areas 

(RG_ER and RG_GC) were compared statistically to those from the upstream area (RG_SC) 

for PCC and RSC.  Selenium concentrations in all fish tissues (for both the Canadian and 

Montana portions of the reservoir) were also plotted and compared to the BCMOE (2017a) 

guidelines (for muscle [4 µg/g dw] and ovary [11 µg/g dw] tissues), and US EPA (2016) criterion 

(for muscle [11.3 µg/g dw] and ovary [15.1 µg/g dw] tissues).  Westslope cutthroat trout were also 

compared to a species specific EVWQP Level 1 benchmark for reproduction (25 µg/g dw), and a 

Level 1 muscle equivalent benchmark to the ovary benchmark (15.5 µg/g dw), based on the 

relationship observed between selenium in muscle and ovary.  Temporal and spatial differences 

in selenium tissue concentrations were assessed using an ANOVA with factors Year, Area, and 

their interaction as described in Section 2.3.4.4.1.  Sampling events with less than 5 fish 30were 

excluded from the analysis. Magnitude of difference were expressed as a percentage of the 

base year (first year of sampling) for significant temporal post-hoc comparisons or from the 

upstream location for the significant spatial post-hoc comparisons. 

Data analysis for the redside shiner recruitment survey included comparing fish health endpoints 

of fork length, fresh body weight, and Fulton’s condition factor (body weight / fork length3 x 105), 

which were summarized by separately reporting mean, median, minimum, maximum, standard 

deviation, standard error and sample size for each fishing area.  These endpoints were used as 

the basis for evaluating four response categories (survival, growth, reproduction, and energy 

storage; Table 2.13) according to the procedures outlined for a non-lethal, small-bodied fish 

assessment in EEM (Gray et al. 2002; Environment Canada 2012b).  The proportion of YOY fish 

captured at each area were compared qualitatively.   

2.4 Integrated Data Evaluation 

The RAEMP data evaluation incorporates data from all lines of evidence applicable to each 

assessment endpoint.  The data were interpreted relative to the RAEMP questions, and to support 

 
30 A minimum of eight fish are required for comparison against BC guidelines, however, for the purposes of comparison 
between areas, a minimum sample size of five was chosen for sport fish because of the difficulty of obtaining eight 
individuals of each species per study area. 
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the AMP (Section 1.3).  All data presented in the RAEMP data evaluation tables were acquired 

from the Aquatic Data Integration Tool Version 4 (ADIT; Golder 2020c).   

The ADIT was developed to help Teck use their monitoring data to inform environmental 

management decisions.  Teck’s approach to environmental management is outlined in the Water 

Quality Adaptive Management Plan [AMP] for Teck Coal in the Elk Valley (Teck 2018).  The AMP 

is structured around a set of management questions, activities to answer those questions, and a 

decision framework to guide continual improvement both in environmental conditions and in 

Teck’s ability to understand and improve those conditions.  The ADIT was developed via a 

two-year process of consultation with the EMC and the concept for the ADIT was first proposed 

to the EMC in February 2018.  Input on the ADITs development was sought at every subsequent 

quarterly meeting of the EMC through November 2019.  Development of the ADIT was led by 

Golder, with invaluable input from the EMC and technical experts from Teck, Minnow, and 

Ecofish Research Ltd.  The objective of the ADIT is to provide a structured framework that hosts 

a core set of the most relevant and up-to-date environmental monitoring data needed to answer 

monitoring and management questions (Golder 2020c).  The ADIT provides a current ‘snapshot’ 

of conditions and is updated annually as new data become available from the RAEMP, LAEMPs, 

and other monitoring programs. 

The overall objective of the RAEMP data evaluation is to systematically evaluate RAEMP data in 

the context of the RAEMP study questions (Section 1.2.6).  The RAEMP data evaluation tables 

also help address AMP MQ5 (Does monitoring indicate that mine-related changes in aquatic 

ecosystem conditions are consistent with expectations?), Key Uncertainty 5.1 (“How will 

monitoring data be used to identify potentially important mine-related effects on the 

aquatic ecosystem?), and its Underlying Uncertainties, which closely align with the RAEMP 

questions and are stated as follows: 

 UU 5.1.1 How will the magnitude, spatial extent, and temporal duration of observed 

changes be considered in interpretation of each measurement endpoint? 

 UU 5.1.2 How will results from multiple measurement endpoints be integrated to determine 

if biological effects are occurring and are mine-related? 

 UU 5.1.3 How will the integrated results for individual monitoring areas be evaluated 

spatially to draw conclusions about potential mine-related effects at a management 

unit scale? 

 UU 5.1.4 How will root-cause analyses be triggered, and what methods of root-cause 

analysis will be considered? 
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The data evaluation for study questions 1, 2, 3, and 4 takes place in each MU section, and 

consists of a series of three tables.   

RAEMP question 1 (Has there been a change in condition since previous monitoring cycles with 

respect to fish and benthic invertebrate population/community indicators, water quality, sediment 

quality, calcite, and/or tissue selenium concentrations?) evaluates the “current status” of 

conditions and changes since previous RAEMP cycles.  In the context of this process, the “current 

status” is considered the most recent year of monitoring (e.g., 2019 for water, sediment, calcite, 

and benthic invertebrates, 2018 for fish), and these data are summarized and screened against 

the ratings developed for the ADIT (Table 2.19; Golder 2020c).  RAEMP question 1 is addressed 

in detail through the presentation of monitoring results that make up the assessment of stressors 

and biological responses in each of MU1 to MU5 in the subsequent sections of the current report.  

Evaluation to support RAEMP question 2 (Were any identified changes unexpected 

[i.e., inconsistent with model predictions or general expectations]) quantitatively identifies areas 

where conditions are outside of an expected range based on the Implementation Plan Adjustment 

(IPA) projections (water quality; Teck 2019b), the selenium bioaccumulation model 

(tissue selenium; Appendix M), and predicted effects to BIC based on sensitive species (C. dubia; 

% Ephemeroptera, Ephemeroptera abundance) and other community endpoints 

(% EPT, EPT abundance, richness, and total abundance), using the integrated effects tables 

presented in the IPA (Teck 2019d).  Water quality projections were calculated for nitrate, total 

selenium, sulphate, and dissolved cadmium at areas that corresponded with modelling nodes in 

the Regional Water Quality Model (RWQM; Teck 2020a).  Expected effects on benthic 

invertebrate community metrics were calculated based on projected water chemistry 

(nitrate and sulphate) using the effects curves developed for the EVWQP and applied in the 

integrated effects tables in the IPA (Teck 2019d).  The expected effects were translated into an 

ADIT score, based on the percent expected effect (Level 1 = 10%, Level 2 = 20%, Level 3 = 50%), 

and the expected ADIT score was compared to the measured ADIT score for September 2019.  

RAEMP question 3 (Does the weight of evidence indicate the unexpected changes 

are mine-related?) focuses on those areas where changes were unexpected based on projections 

and/or where general expectations were not met.  This section is where supporting data from the 

RAEMP, LAEMP(s), chronic toxicity and/or other investigations are pulled together to evaluate 

the potential cause of the unexpected effect at the monitoring area scale.  

RAEMP question 4 (What does the weight of evidence indicate about current or future ecosystem 

conditions in each management unit and regionally, considering the observed type, magnitude, 

spatial extent, and/or rate of change?) is a narrative discussion of the current conditions in the 

MU and regionally, and the level of concern.



Table 2.19:  Interpretation of ADIT Scores 

ADIT 
Score 

Indication of Change Indication of Potential Effect 

0 
No apparent change. Well within normal 
range. 

No effect. Less than lowest benchmark. 

1 
Possible change, still consistent with 
reference. Within normal range but near 
edge. 

Possible low-level effect on chronic, sublethal 
endpoint for most sensitive species. Not 
expected to be measurable or ecologically 
meaningful 

2 

Probable change, possibly different from 
reference. Sometimes outside normal 
range or often near edge in the direction 
of adverse effect. 

Probable effect, potentially measurable and 
ecologically meaningful. Potential for changes 
to populations of sensitive species. 

3 

Likely change, likely different from 
reference. Often or always outside 
normal range in direction of adverse 
effect. 

Likely effect. Expected to be measurable and 
ecologically meaningful. Potential for changes 
to benthic invertebrate communities, fish 
populations. 
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3 MANAGEMENT UNIT 1 

3.1 Setting 

Management Unit 1 (MU1) represents the Fording River upstream of Josephine Falls, drains an 

area of about 42,500 ha, and represents nine percent of the total study area under the EVWQP 

(Teck 2014).  Three of Teck’s mine operations discharge to MU1; Fording River Operation (FRO), 

Greenhills Operation (GHO), and Line Creek Operation Phase II (LCOII).  Numerous tributaries 

(e.g., Henretta Creek, Kilmarnock Creek, Swift Creek, Cataract Creek, Porter Creek, Chauncey 

Creek, Ewin Creek, Greenhills Creek, and LCO Dry Creek) drain into the Fording River within 

this MU. 

Teck’s northern-most and oldest operation is FRO, where mining was first initiated in 1969.  It is 

located about 29 km northeast of Elkford, covers an area of about 5,200 ha, and has the Fording 

River and numerous tributaries (e.g., Henretta, Clode, Fish Pond, Shandley, Kilmarnock, 

Cataract, and Swift creeks) flowing through the operation.  In 2015, FRO was granted approval 

to proceed with the Swift project, which will extend the life of the mine by another 25 years.  One of 

the conditions of the approval was the construction and operation of water treatment plants at 

FRO in accordance with details initially provided in the EVWQP, and later updated in the IPA 

(Teck 2019d).  The FRO Active Water Treatment Facility-South (FRO AWTF-S), which will treat 

waters from Cataract, Swift, and Kilmarnock creeks, is anticipated to begin commissioning in the 

second quarter of 2021.  Additional water treatment for FRO is planned in future years. 

The Greenhills Operation is located approximately 8 km northeast of Elkford, where it sits on the 

divide between the Elk and Fording Rivers and covers an area of about 3,100 ha.  In MU1, 

mine-influenced waters from GHO discharge to the Fording River via several tributaries, including 

Swift, Cataract, Porter, and Greenhills creeks.  In 2019, water from Cataract Creek was redirected 

to Swift Creek, as part of the planned diversion for collection and treatment at FRO AWTF-S. 

Water from Greenhills Creek (downstream of the settling pond) has been subject to calcite 

prevention treatment (through addition of antiscalant) since late 2017 and a calcite remediation 

pilot project is anticipated to occur in upper Greenhills Creek in 2021.     

The Line Creek Operation is located about 25 km north of Sparwood and covers an area of 

about 4,300 ha.  In February 2014, development of LCOII began, with initial placement of waste 

rock in the LCO Dry Creek watershed occurring in 2015 (<1 million bank cubic meters [MBCM]). 

Further placement of waste rock occurred in subsequent years, with the amount of waste rock 

increasing each year (2016: >10 MBCM; 2017: >40 MBCM; 2018: >75 MBCM).  Operations at 

LCOII are expected to continue to 2035 and result in a disturbance of approximately 1,940 ha, 

with waste rock covering approximately 5 km of upper LCO Dry Creek.  
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Mine-influenced waters from LCOII flow into LCO Dry Creek, a second-order tributary feeding into 

the upper Fording River.  Surface and shallow groundwater from mine-influenced areas of the 

upper Dry Creek watershed are managed through the LCO Dry Creek Water 

Management System (DCWMS).  The DCWMS is designed to collect and re-direct 

mine-influenced surface flow from upper Dry Creek through sedimentation ponds prior to the main 

channel of Dry Creek.  Several options for treatment of mine-influenced waters are currently being 

considered and will be submitted to ENV as part of the LCO Dry Creek Water Management Plan 

(DCWMP) in March 2021. 

Order Station FR4 (Teck monitoring station GH_FR1) is located just downstream of Greenhills 

Creek at the southern edge of MU1.  It integrates inputs to the Fording River from FRO, GHO, 

and LCOII.  There are no major urban developments (e.g., urbanization, farming, or 

transportation corridors) or fishing activities within this MU1, although there are other 

recreational activities (e.g., hunting, hiking) and active forest management activities throughout 

the MU. 

3.2 Summary of Previous RAEMP Results 

Aqueous concentrations of one or more of the key mine-related constituents were greater than 

reference in all mine-exposed main stem and tributary areas of MU1 in the previous cycle of 

the RAEMP (2015 to 2016).  Maximum monthly mean concentrations of nitrate, selenium, and/or 

sulphate were also greater than EVWQP Level 1 benchmarks at all monitoring locations except 

those on LCO Dry Creek, Henretta Creek, and Lake Mountain Creek, as well as Fording main 

stem stations located immediately downstream of Henretta, upstream of Shandley, between 

Kilmarnock and Swift, and downstream of Greenhills Creek (i.e., GH_FR1 - the Order station and 

Compliance point for GHO) in 2015.  Selenium and sulphate concentrations in water were greater 

than predictions at the FRO Compliance point (FR_FRCP1) in 2016.  The data indicated that 

water collected at this location during the winter low flow period was predominantly discharge 

from Cataract Creek, which explained the high concentrations of selenium and sulphate observed 

in winter samples.  Nitrate concentrations in 2016 at the FRO Compliance point, as well as nitrate 

and sulphate concentrations at GH_FR1 matched model predictions reasonably well, whereas 

selenium concentrations at GH_FR1 were less than those estimated by the model.   

Benthic invertebrate communities sampled in main stem areas of the Fording River in 2015 

generally had characteristics within normal ranges, except % Ephemeroptera, which was reduced 

at sampling areas from Cataract Creek (RG_FOBCP) to downstream of Chauncey Creek 

(RG_FOUEW).  Decreased benthic invertebrate abundance and % EPT over time among areas 

in the same section of the Fording River downstream from Kilmarnock Creek was also noted 

in 2016.  Investigation of the cause of the effects on % Ephemeroptera has been ongoing as part 
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of the FRO LAEMP, with effects potentially attributable to one or more mine-related stressors, 

and/or variations in habitat features.   

Of the tributaries in MU1, Kilmarnock, Swift, Cataract, Porter, and Greenhills Creek each had 

benthic invertebrate communities with % EPT and % Ephemeroptera less than regional normal 

ranges in 2015.  Kilmarnock and Greenhills creeks also had abundance less than the normal 

range and Cataract Creek had taxa richness less than normal range.  Effects were most likely 

attributable to one or more mine-related stressors, based on elevated concentrations of 

mine-related constituents in water, elevated selenium bioaccumulation, and/or extensive 

calcite coverage.  These tributaries have been heavily influenced by historical mining, and at least 

30% of each creek has been permanently altered or destroyed (Minnow 2016a).   

Tissue selenium concentrations in benthic invertebrates and westslope cutthroat trout muscle 

were within but close to or greater than the upper limit of the normal range at all mine-exposed 

areas in MU1.  Selenium concentrations in benthic invertebrates from lower Greenhills Creek and 

Kilmarnock Creek exceeded EVWQP Level 1 benchmarks for effects to fish, benthic 

invertebrates, and birds.  Of the 29 westslope cutthroat trout muscle samples collected in MU1 

in 2015, only one fish from Henretta Lake had a tissue selenium concentration slightly over the 

EVWQP Level 1 benchmark (based on conversion of the EVWQP Level 1 benchmark for 

selenium in eggs to a muscle-based benchmark).  Tissue selenium concentrations in benthic 

invertebrates and westslope cutthroat trout were also within predicted ranges, and no temporal 

changes in benthic invertebrate tissue selenium concentrations were noted.  

A four-year study (2012 - 2015, inclusive) of the fluvial population of westslope cutthroat trout and 

their habitat within the upper Fording River generally concluded that the metrics of sub-adult and 

adult abundance (2,552 to 3,874 fish > 200 mm fork length), habitat availability (57.5 km of main 

stem river plus approximately 59 km of tributary habitat), and genetic integrity (pure strain) 

represented a viable westslope cutthroat trout population (Cope et al. 2016).  

Population characteristics such as condition factor (weight to length relationships), growth rates, 

von Bertalanffy growth model estimates, and population age structure also indicated the 

population was in good condition and robust compared to similar upper Kootenay River 

populations at the conclusion of the study (Cope et al. 2016). 

3.3 Assessment of Stressors 

3.3.1 Water Quality 

Water quality samples were collected monthly (weekly during freshet at some stations) at Teck 

water quality monitoring stations (Table 2.1).  Water samples were also collected concurrently 

with benthic invertebrate community samples in September 2017 to 2019, and as otherwise 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 109 

required in areas monitored under a LAEMP (e.g. Minnow and Lotic 2018a, 2019a, 2020a; 

Minnow 2018d, 2019a, 2020a).   

Concentrations of constituents in water from mine-exposed stations exceeded EVWQP 

benchmarks, interim screening values, and/or BCWQGs for nitrate, sulphate, dissolved cadmium, 

selenium, total dissolved solids, dissolved aluminum, total chromium, total mercury, total nickel, 

nitrite, ammonia, and total uranium in one or more samples at one or more monitoring areas 

in MU1 (Appendix Tables B.1 to B.3).  The highest frequencies of samples greater than a 

benchmark, guideline or screening value (i.e., >20% of samples at more than three monitoring 

stations per year) were observed for nitrate, nitrite, sulphate, total nickel, total selenium, total 

dissolved solids, and total uranium.  In addition, constituent concentrations in MU1 displayed clear 

seasonal fluctuations, with the highest concentrations observed during the late fall and winter low 

flow period (Appendix Figures B.1 to B.16).  Seasonal drying of the Fording River due to 

subsurface flow documented upstream of Cataract Creek in the winter of 2018/2019 (Minnow and 

Lotic 2019a, 2020a) led to flows around FR_FRCP1 (RG_FOBCP) being predominantly water 

from Cataract Creek until the river went subsurface again several hundred meters downstream.  

As a result, constituent concentrations at FR_FRCP1 were uncharacteristically high in winter.    

Within tributaries monitored in the current RAEMP cycle, water quality with constituent aqueous 

concentrations of constituents above benchmarks, guidelines, and screening values were most 

common in Clode Creek (RG_CLODE) and Kilmarnock Creek (RG_KICK; Appendix Tables B.1 

to B.3).  In upper LCO Dry Creek (LC_DCDS), the frequency that water quality constituents 

(e.g., nitrate, total nickel and others) were measured above their respective benchmark, guideline, 

or screening value increased between 2017 and 2019 (Appendix Tables B.1 to B.3).  

Concentrations of several constituents (e.g., total nickel, total molybdenum, total barium, total 

antimony, total zinc, and dissolved cadmium) exhibited minimal changes in 2019 relative to the 

increases observed in 2017 and 2018 (Minnow 2020a), while others (e.g., nitrate, nitrite, 

dissolved cobalt) increased in 2019 relative to concentrations observed in 2018.  A decrease in 

the frequency and magnitude of nickel concentrations above the interim screening values, and 

nitrate and sulphate above the EVWQP Level 1 benchmarks (Minnow 2020b) was seen in 

Greenhills Creek in 2019 compared to 2017 and 2018.     

In the main stem Fording River, aqueous concentrations of mine-related constituents were the 

highest between the Fording River multiplate culvert (FR_MULTIPLATE, RG_MP1) and upstream 

of Chauncey Creek (FR_FRABCH, RG_FO22).  Downstream of Ewin Creek (FR_FR5) to 

downstream of Greenhills Creek (GH_FR1; RG_FODGH), constituent concentrations were lower 

than EVWQP benchmarks, screening values, and BCWQGs except for nitrate concentrations in 
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several samples downstream of LCO Dry Creek (LC_FRB) in winter 2019 (Appendix Figures B.1 

to B.16, Appendix Tables B.1 to B.3).   

Analysis of temporal changes in Order constituents (nitrate, sulphate, total selenium, and 

dissolved cadmium), and nickel (Appendix Tables B.16 to B.19) was conducted.  

Concentrations of most constituents remained elevated compared to the base year (2012 at 

most areas) in tributary monitoring areas (RG_CLODE, RG_KICK, LC_DCDS, LC_DC1) 

during the 2017 to -2019 RAEMP cycle.  In particular, a steady increase over time was observed 

at both monitoring areas in LCO Dry Creek; however, with the exception of nitrate at both areas, 

and nickel at LC_DCDS (Level 1 screening value only), concentrations remained below the 

EVWQP benchmarks for Order constituents and the interim screening values for nickel.  

Temporal changes in water quality generally did not exhibit consistent patterns at main stem 

Fording River stations (Appendix Tables B.16 to B.19) and concentrations of mine-related 

constituents have not changed since the base year (2012) in most areas, with several exceptions.   

Nitrate, sulphate, and selenium in the Fording River downstream of LCO Dry Creek (LC_FRB) 

were elevated compared to the base year in most years since 2013 but unlike within LCO Dry 

Creek, no clear linear increase was observed.  Nickel concentrations were significantly lower in 

2019 in the Fording River downstream of Greenhills Creek (GH_FR1) compared to concentrations 

measured in 2014 to 2018, but were still higher than the base year (2012).  This was consistent 

with observations in Greenhills Creek.  Nitrate concentrations upstream of Kilmarnock Creek, but 

downstream of the South tailings pond (RG_FOUKI) have been elevated above the base year 

since 2015 but have remained stable between 2015 and 2019, while a small increase in selenium 

was detected in 2017 and 2018 but similar to the base year in 2019 (Appendix Tables B.16 

to B.19).  Nitrate concentrations have increased compared to the base year in both 

reference areas (FR_UFR1 and FR_HC3), but have not statistically changed since 2014 and 

2015, respectively, (Appendix Table B.18) and were below the EVWQP Level 1 benchmark 

(Appendix Tables B.1 to B.3).  Selenium concentrations have also increased, albeit to a lesser 

degree at both reference stations, and a small but significant increase in sulphate was detected 

at FR_HC3 in 2019 compared to 2012.  Concentrations of both selenium and sulphate were below 

their most conservative EVWQP Level 1 benchmarks (most sensitive).   

3.3.2 Nutrients 

An evaluation of nutrients in the Elk River watershed was conducted as a supporting study to the 

RAEMP following a condition in the November 14, 2014 letter from ENV approving the 2015 

RAEMP study design (Appendix L).  Within MU1, nutrient conditions were most often 

phosphorus limited.  LCO Dry Creek was initially nitrogen limited due to naturally elevated 

phosphorus concentrations but has become phosphorus limited as a result of increasing nitrogen 
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concentrations in 2016, associated with the placement of waste rock in the watershed from the 

Line Creek Phase II Project.  Although consistently phosphorus limited, nitrogen concentrations 

have been significantly increasing at decants from Clode Creek and Lake Mountain Creek.  

Phosphorus concentrations have also been decreasing at several locations within MU1, including 

Clode Creek, Lake Mountain Creek, FR_FR2, GH_GH1, and GH_FR1.  The result is that TN:TP 

ratios have moved further into the phosphorus limited range (i.e., greater TN:TP ratio).  Stations in 

MU1 that were above the proposed interim screening values for total phosphorus (0.03 mg/L) 

and orthophosphate (0.006 mg/L) include FR_NL1, LCO Dry Creek stations, and GH_RLP 

(Appendix L).   

3.3.3 Sediment Quality 

Sediments were collected from several mine-exposed areas in the upper Fording River 

(Fording River upstream Kilmarnock Creek [RG_FOUKI], Fording River downstream Kilmarnock 

Creek and upstream of the FRO AWTF-S outfall location [RG_FOBKS], Fording River at the 

Compliance point [RG_FOBCP], Fording River upstream Porter Creek [RG_FRUPO], 

Fording River upstream Chauncey Creek [RG_FO22], and Fording River downstream 

Greenhills Creek [RG_FODGH]) in September 2017 to 2019, with reference samples 

(Henretta Creek upstream of FRO [RG_HENUP] and Fording River upstream of FRO 

[RG_FO26]) collected in 2018 and 2019 (Figure 2.3).  Samples were collected in small 

depositional areas in the vicinity of riffles where benthic invertebrate community and tissue 

samples were collected.  Sediment composition was similar among areas; sediments were 

primarily composed of sand and silt with small amounts of gravel and clay (Figure 3.1).  

Reference area samples contained more gravel than other areas in 2018, a finding that is not 

unexpected for small headwater erosional streams where depositional areas are not common and 

can be transient depending on the flow regime.  Percent total organic carbon (% TOC) 

at RG_FOBCP, RG_FRUPO, RG_FO22, and RG_FODGH was similar to the range observed in 

the reference areas, but was elevated at RG_FOUKI and RG_FOBKS, particularly in 2018 

(13.24% and 10.8%, respectively; Figure 3.1) which may reflect temporal and/or spatial variability 

from upstream sources.   

Metal concentrations in sediment samples from one or more mine-exposed area were above the 

lower BC working sediment quality guideline (WSQG) for arsenic, cadmium, iron, nickel, 

selenium, and zinc and the upper WSQG for manganese (Appendix Figure C.1, Appendix Tables 

C.1 and C.2).  Metal concentrations in sediments from reference area RG_HENUP were below 

WSQGs; however, concentrations in sediments from reference area RG_FO26 were generally 

similar to those in mine-exposed areas.  Exceptions included elevated selenium and manganese 

concentrations were elevated in sediment just upstream of Kilmarnock (RG_FOUKI) 



Figure 3.1:  Mean Particle Size and Total Organic Carbon in Sediment, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values depicted are Kaplan-Meier means. Mean values below the detection limit were assumed to be 0. 
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and downstream of Greenhills Creek (RG_FODGH).  At RG_FOUKI, a substantial increase in 

selenium concentrations was observed in 2018, but concentrations were lower in 2019 and similar 

to 2017.  The cause of the elevated selenium concentrations in sediments at RG_FOUKI is 

unknown but was commensurate with elevated % TOC in 2018.  Nickel concentrations were the 

highest at the FRO Compliance point in 2017 (RG_FOBCP) but decreased between 2017 and 

2019; concentrations of nickel remained elevated compared to reference areas 

(Appendix Figure C.1).  Cadmium concentrations were slightly elevated compared to reference 

at RG_FOUKI, RG_FOBKS, and RG_FOBCP, with a peak observed in 2018 

(Appendix Figure C.1).    

Concentrations of PAHs in sediment followed the same spatial pattern in each of the three years 

of sampling (Appendix Figure C.1, Appendix Tables C.1 and C.2).  Concentrations were highest 

at RG_FOUKI, with a peak observed in 2018, and decreased with distance downstream 

(Appendix Figure C.1).  PAHs that exceeded only the lower WSQG included acenapthene, 

acenapththylene, benz(a)anthracene, benzo(a)pyrene, chrysene, dibenz(a,h)-anthracene, 

and pyrene.  PAHs that exceeded both the lower and upper WSQG included fluorene, 

2-methylnaphthalene, naphthalene, and phenanthrene (Appendix Figure C.1., Appendix Tables 

C.1 and C.2).  

Examination of sediment quality index (SQI) results showed that the highest values were 

observed at RG_HENUP, which was expected based on the low concentrations of sediment 

parameters in that area (Figure 3.2, Appendix Table C.11).  Sediment quality index at the second 

reference area,  RG_FO26, was similar to mine-exposed areas RG_FRUPO, RG_FO22, and 

RG_FODGH, suggesting that the impacts of sediment chemistry on biota in those areas would 

be similar to reference areas.  The SQIs for RG_FOBCP, RG_FOUKI and RG_FOBKS were low 

compared to RG_FO26 due to the higher concentrations of some analytes relative to guidelines 

(Figure 3.2, Appendix Table C.11).  These areas were sampled in October 2019 to support the 

lotic sediment toxicity supporting study. Effects to Hyalella azteca were observed only in tests 

using both sediment and overlying water from RG_FOUKI and RG_FOBKS, compared to other 

reference and mine-influenced monitoring areas and to tests with laboratory water overlying 

sediment from RG_FOUKI and RG_FOBKS.  These results indicated that sediment alone did not 

cause impairment to H. azteca and it is unknown how the combination of sediment and site water 

caused effects (Golder 2020g).  Further sediment toxicity testing is planned in fall 2020 to address 

this uncertainty. 

3.3.4 Calcite 

Calcite, which can form both naturally and through mine-related influence in the Elk River 

watershed, was observed at all locations in MU1 each year of the current RAEMP cycle, including 



Reference Mine-Exposed

0

25

50

75

100

RG_HENUP RG_FO26 RG_FOUKI RG_FOBKS RG_FOBCP RG_FRUPO RG_FO22 RG_FODGH

S
ed

im
en

t Q
ua

lit
y 

In
de

x 
(S

Q
I)

2017 2018 2019

F1 (Scope) F2 (Area Frequency) F3 (Amplitude) SQI

Figure 3.2: Sediment Quality Index, Management Unit 1, RAEMP, 2017 to 2019

November 2020 | 114 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 115 

reference areas, except for LCO Dry Creek (downstream of the sedimentation ponds [LC_DCDS], 

near the mouth but upstream of Fording River Road [LC_DC1]) in 2017 (Table 3.1, 

Appendix Figure D.1).  The previous RAEMP report (2015-2016) developed a regional normal 

range for calcite index of 0 to 1.0 (Minnow 2018b).  Monitoring in tributaries to the Fording River 

in MU1 during the current RAEMP cycle identified calcite indices above the normal range in 

Greenhills Creek and Fish Pond Creek (2019 only; Table 3.1).  Within the main stem, one or more 

station was above the normal range in at least one year between 2017 to 2019 at RG_FOUNGD 

(Fording River upstream of Lake Mountain Creek), RG_MP1 (Fording River downstream of 

Multiplate culvert), RG_FOUSH (Fording River upstream of Shandley Creek), RG_FOBSC 

(Fording River upstream of the Compliance point), RG_FOBCP, RG_FRCP1SW (Fording River 

downstream of the Compliance point), RG_FRUPO Fording River upstream of Porter Creek, 

RG_FOUEW (Fording River upstream of Ewin Creek), and LC_FRB (Fording River downstream 

of LCO Dry Creek); however inter-annual variability was evident (Table 3.1).  A calcite index of 

1.0, which generally reflected calcite presence on each rock sampled but no calcite concretion, 

was found at several areas, including LCO Dry Creek and upstream and downstream of LCO Dry 

Creek in the Fording River.  Results from several areas, including LCO Dry Creek and Kilmarnock 

Creek were inconsistent with the Regional Calcite Monitoring Program (Lotic 2020); 

however, calcite monitoring for the RAEMP was focused specifically on the riffle areas 

immediately adjacent to the areas where BIC samples were collected, thus differences between 

the programs are expected to some extent.  In LCO Dry Creek, regional monitoring identified 

lower calcite presence than monitoring conducted concurrently with biological sampling.  

By contrast, the regional program identified a much higher calcite index in Kilmarnock Creek 

compared to monitoring conducted concurrent with biological sampling (Lotic 2020).  

An assessment of potential sources of inter-program differences in calcite monitoring is currently 

being conducted and will be included in the next RAEMP cycle.    

Temporal changes in calcite presence and concretion from monitoring conducted concurrent with 

BIC sampling were evaluated statistically relative to the base year of 2015 (Appendix Table D.1).  

A significant increase in calcite presence, and therefore calcite index, over time was observed in 

LCO Dry Creek.  This was consistent with results from the Regional Calcite Monitoring Program, 

despite the lower amount of calcite being noted in the regional program (Lotic 2020).  

The remaining areas in MU1 exhibited no change or a significant decrease in calcite presence 

since the base year although inter-annual variability was apparent (Table 3.1).  

Regional monitoring in several of the same areas that were evaluated under the RAEMP identified 

increasing calcite trends in several other mine-exposed areas (e.g., between RG_FOUKI and 

RG_FRCP1SW, between LC_FRUS [Fording River upstream LCO Dry Creek] and RG_FODGH), 



Table 3.1:  Calcite Results Summary, Management Unit 1, RAEMP, 2017 to 2019   

2017 2017 2017

2017 2018 2019 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5

RG_HENUP  -  -  -  - 0.01 0 0.03 0.01  -  - 0 0.01 0.03  -  - 0 0 0 0  -  - 0 0 0  -  - 0.01 0 0.03 0.01  -  - 0 0.01 0.03  -  -

RG_FO26 FORD12 0.11 0.31 0.28 0.62 0.88 0.96 0.72  -  - 0.97 0.99 0.98  -  - 0 0 0 0  -  - 0 0 0  -  - 0.62 0.88 0.96 0.72  -  - 0.97 0.99 0.98  -  -

RG_FC1 FPON1 0.2 0.17 0.38  - 0.97  -  -  -  - 0.96  -  -  -  -  - 0.01  -  -  -  - 0.23  -  -  -  -  - 0.98  -  -  -  - 1.19  -  -  -  -

RG_CLODE COUT1 0.29 1.46 1.28  - 0.94  -  -  -  - 0.73  -  -  -  -  - 0  -  -  -  - 0.02  -  -  -  -  - 0.94  -  -  -  - 0.75  -  -  -  -

RG_KICK KILM1 2.77 2.3 2.56  - 0.51  -  -  -  - 0.22  -  -  -  -  - 0.16  -  -  -  - 0.02  -  -  -  -  - 0.67  -  -  -  - 0.24  -  -  -  -

LC_DCDS DRYL4 0 0.32 0.15 0 0.60 0.97 0.98  -  - 1.0 1.0 1.0  -  - 0 0 0 0  -  - 0 0 0  -  - 0.00 0.60 0.97 0.98  -  - 1.0 1.0 1.0  -  -

LC_DC1 DRYL1 0.02 0.57 0.65 0.00 0.92 0.99 0.98  -  - 1.0 1.0 1.0  -  - 0.00 0.00 0.09 0.09  -  - 0 0 0  -  - 0.00 0.92 1.08 1.07  -  - 1.0 1.0 1.0  -  -

RG_GHCKD GREE1 1.07 0.64 0.66  - 0.87  -  -  -  - 0.98  -  -  -  -  - 0.55  -  -  -  - 0.60  -  -  -  -  - 1.40  -  -  -  - 1.58  -  -  -  -

RG_FODHE  -  -  -  - 0.92 0.55 0.36 0.82  -  - 0.12 0.06 0.22  -  - 0 0 0 0  -  - 0.00 0.04 0  -  - 0.92 0.55 0.36 0.82  -  - 0.12 0.10 0.22  -  -

RG_FOUNGD  -  -  -  - 0.62 0.98 1.0 0.94  -  - 0.45 0.59 0.48  -  - 0 NA 0.08 0  -  - 0.03 0.08 0.01  -  - 0.62 NA 1.08 0.94  -  - 0.48 0.67 0.49  -  -

RG_FODNGD  -  -  -  - 0.96 0.89 0.93 0.90  -  - 0.36 0.42 0.39  -  - 0 0.03 0 0.06  -  - 0.00 0.01 0  -  - 0.96 0.92 0.93 0.96  -  - 0.36 0.43 0.39  -  -

RG_MP1  -  -  -  - 0.95 0.88 0.89 0.83  -  - 0.45 0.55 0.71  -  - 0.00 0.55 0.24 0.28  -  - 0 0 0  -  - 0.95 1.43 1.13 1.11  -  - 0.45 0.55 0.71  -  -

RG_FOUSH  -  -  -  - 0.89 0.97 0.96 0.90  -  - 0.99 1.0 0.99  -  - 0.01 0 0 0.02  -  - 0.12 0.01 0.09  -  - 0.90 0.97 0.96 0.92  -  - 1.11 1.01 1.08  -  -

RG_FOUKI FORD9 0.32 0.73 0.71 0.78 0.61 0.81 0.58  -  - 0.46 0.51 0.49  -  - 0 0 0 0  -  - 0 0 0.02  -  - 0.78 0.61 0.81 0.58  -  - 0.46 0.51 0.51  -  -

RG_FOBKS FORD9 0.32 0.73 0.71 0.48 0.79 0.48 0.66  -  - 0.74 0.86 0.80  -  - 0 0.03 0 0  -  - 0.01 0.02 0.08  -  - 0.48 0.82 0.48 0.66  -  - 0.76 0.88 0.88  -  -

RG_FOBSC FORD9 0.32 0.73 0.71 1.0 0.99 1.00 0.89  -  - 0.25 0.33 0.22  -  - 0.06 0 0.01 0.06  -  - 0 0.01 0  -  - 1.06 0.99 1.01 0.95  -  - 0.25 0.34 0.22  -  -

RG_FOBCP FORD9 0.32 0.73 0.71 0.99 0.81 0.94 0.92 1.00 0.97 0.85 0.50 0.85  -  - 0.07 0.07 0.24 0.14 0.39 0.46 0.08 0.11 0.45  -  - 1.06 0.88 1.18 1.06 1.39 1.43 0.93 0.61 1.30  -  -

RG_FRCP1SW FORD9 0.32 0.73 0.71 1.0  -  -  -  -  - 0.41 0.09 0.70  -  - 0.03  -  -  -  -  - 0 0 0.00  -  - 1.03  -  -  -  -  - 0.41 0.09 0.70  -  -

RG_FRUPO  -  -  -  - 1.0 0.95 0.98 1.0  -  - 1.0 0.61 0.89  -  - 0 0 0.06 0  -  - 0.10 0.06 0.10  -  - 1.0 0.95 1.04 1.00  -  - 1.10 0.68 0.99  -  -

RG_FODPO  -  -  -  - 0.93 0.93 0.94 0.99  -  - 0.45 0.51 0.87  -  - 0 0 0 0.01  -  - 0.01 0.01 0.04  -  - 0.93 0.93 0.94 1.00  -  - 0.46 0.52 0.92  -  -

RG_FO22  -  -  -  - 0.96 1.0 0.82 0.96 0.90 0.95 0.89 0.90 0.76 0.86 0.55 0 0 0 0 0 0 0 0 0 0 0 0.96 1.0 0.82 0.96 0.90 0.95 0.89 0.90 0.76 0.86 0.55

RG_FOUEW FORD7 0.71 0.89 0.9 0.99 1.0 1.0 1.00  -  - 0.89 0.95 0.51  -  - 0 0.06 0 0  -  - 0.17 0.02 0.07  -  - 0.99 1.06 1.0 1.0  -  - 1.06 0.97 0.58  -  -

LC_FRUS FORD5 0.73 0.7 0.8 1.0 1.0 0.95 0.97  -  - 1.0 1.0 1.0  -  - 0 0 0 0.03  -  - 0 0 0  -  - 1.0 1.0 0.95 1.0  -  - 1.0 1.0 1.0  -  -

LC_FRB FORD5 0.73 0.7 0.8 1.0 0.89 0.85 0.70  -  - 1.0 1.0 1.0  -  - 0.19 0 0 0  -  - 0 0 0  -  - 1.19 0.89 0.85 0.70  -  - 1.0 1.0 1.0  -  -

RG_FODGH FORD5 0.73 0.7 0.8 0.97 0.95 0.69 0.67 0.69 0.87 0.92 0.08 0.89 0.86 0.95 0 0 0 0 0 0 0 0 0 0.00 0.00 0.97 0.95 0.69 0.67 0.69 0.87 0.92 0.08 0.89 0.86 0.95

Represents calcite index above 1.0.   
Notes: "-" = no calcite monitoring was completed; "NA" = data not available.   

Reference

Mine-
exposed

2018 2019

Exposure 
Type

Biological 
Monitoring 

Area

Regional 
Monitoring 

Area

Calcite Presence Calcite Concretion Calcite Index at Benthic Invertebrate Monitoring Areas 

2018 2019 2018 2019

Regional Calcite 
Monitoring Program 

Calcite Index 
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as well as the Fording River reference area (FORD12/RG_FO26), that were not observed in data 

collected concurrently with biological samples.   

3.4 Assessment of Biological Responses 

3.4.1 Benthic Invertebrates Community 

3.4.1.1 Spatial Variation  

Total benthic invertebrate abundance was within or above the regional normal range at biological 

monitoring areas in MU1, with the exception of RG_KICK (Kilmarnock Creek) where abundance 

was below the normal range in both 2018 and 2019, and RG_ FOBCP where one of three 

replicates was below the normal range in 2019 (Figure 3.3, Appendix Table E.1).  Most areas that 

fell above the upper limit of the regional normal range (i.e., RG_FO26, RG_FODHE [Fording River 

downstream Henretta Creek], RG_FOUNGD, RG_FODPO [Fording River downstream 

Porter Creek], RG_FO22, RG_FODGH, RG_DCDS, and RG_DC1) fell within the site-specific 

(habitat-adjusted; Appendix J) normal ranges, suggesting that higher abundances were expected 

at these locations based on habitat.  Other monitoring areas fell either below 

(RG_FC1 [Fish Pond Creek], RG_CLODE [Clode Creek], and RG_GHCKD [Greenhills Creek]) 

or above (RG_FRUPO) the site-specific normal ranges, despite being within the regional normal 

range. Fish habitat rehabilitation was conducted at RG_FC1 in 2017 to rehabilitate and create 

additional tributary habitat including off-channel and potential overwintering pools.  Only one riffle 

is sampled as part of the RAEMP in Fish Pond Creek which is downstream from the series of 

ponds that originate from a groundwater source.  These conditions differ from the lotic reference 

areas used to generate the site-specific normal ranges, thus, some differences compared to the 

site-specific normal ranges are expected (Appendix Table G.219; see Appendix I).     

Richness (total number of taxa) was consistent across the MU1.  Only richness at RG_KICK and 

RG_GHCKD fell below the regional and site-specific normal ranges, while richness 

at RG_CLODE (2019 only) was below the site-specific normal range but within the regional 

normal range (Figure 3.4, Appendix Table E.1).  A small number of samples at several monitoring 

areas (RG_FO26 [reference], RG_FODHE, RG_FOUSH, RG_FODPO, LC_DC1, and LC_FRUS) 

were above both the regional and site-specific normal ranges, while samples at RG_FC1, 

RG_FODNGD (Fording River downstream of Lake Mountain Creek), RG_FOUEW, LC_FRB, 

and RG_FODGH) were above the site-specific normal ranges only (Figure 3.4).  

Percent (%) EPT in the Fording River main stem was below the regional normal range in one or 

more samples from several areas in the Fording River downstream of the multiplate culvert 

(RG_MP1, RG_FOUSH, RG_FOBCP, RG_FO22, RG_FOUEW, LC_FRB, and RG_FODGH; 

Figure 3.5, Appendix Table E.1).  When % EPT was compared to the site-specific normal ranges, 
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2017 to 2019

Notes:  Site specific normal ranges using regression models shown with grey shading.  Normal ranges using percentiles of reference areas from 2012 to 2019
shown as dashed horizontal lines. M = Main Stem; T = Tributary
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one or more samples from all main stem areas in MU1 (RG_FODHE to RG_FODGH) fell below 

the lower limit, except RG_FODNGD (Figure 3.5).  Of the tributaries, % EPT was lowest at 

RG_CLODE and RG_KICK in both 2018 and 2019 but also fell below both normal ranges at 

RG_FC1 (2019), LC_DCDS (2019) and RG_GHCKD (2018).  Clode Creek and Kilmarnock Creek 

are both heavily impacted by mining, with elevated concentrations of mine-related constituents 

in water (Section 3.3.1.1) and some calcite coverage (Section 3.3.2.1).  Site-specific normal 

ranges were narrower than the regional normal ranges and suggested that a high relative 

proportion of EPT taxa were expected throughout MU1 based on habitat alone.  Reference area 

RG_HENUP and the monitoring area on LCO Dry Creek near the confluence with the 

Fording River LC_DC1) exhibited % EPT values within both the regional and site-specific normal 

ranges in all samples collected between 2017 and 2019.  Despite % EPT values below both sets 

of normal ranges at many monitoring areas in MU1, the total abundance of EPT only fell below 

the lower limit of the regional and site-specific normal ranges at RG_CLODE, RG_FC1 

(2019 only) and RG_KICK, and below the site-specific normal range at RG_GHCKD and in one 

sample from RG_FOUKI (2019) and three samples from RG_FOBCP (one from 2018 and two 

from 2019), suggesting that in most cases, lower % EPT was due to higher abundances of non-

EPT taxa (Figure 3.6).    

The most upstream mine-exposed monitoring areas (RG_FODHE to RG_FOUKI) on the Fording 

River exhibited % Ephemeroptera within both the regional and site-specific normal ranges 

throughout the current RAEMP cycle (Figure 3.7).  One exception was observed at RG_MP1 

(Fording River multiplate culvert), where % Ephemeroptera was considerably lower in 2019 

compared to 2017 and 2018, and below the regional normal range in two out of three replicates 

(Figure 3.7).  By contrast, one of three replicate samples remained within the site-specific normal 

range for % Ephemeroptera at RG_MP1 in 2019, and the normal range itself was shifted down 

compared to 2017 and was narrower compared to 2018 (Figure 3.7).  One replicate sample at 

RG_FOUSH was below the site-specific normal range in 2019 as well.  

A clear and temporally consistent spatial pattern showing a decrease and subsequent increase 

in % Ephemeroptera from upstream to downstream was observed in the lower section of the 

upper Fording River in September 2017 to 2019, predominantly affecting biological monitoring 

areas downstream of Kilmarnock Creek (RG_FOBKS).  Percent Ephemeroptera was the lowest, 

below both the regional normal range and the site-specific normal ranges, from the monitoring 

area located downstream of the FRO Compliance point (RG_FRCP1SW) to upstream of 

Ewin Creek (RG_FOUEW; one of three replicates only below the regional normal range in 2018 

and 2019).  This pattern was identified in the first year (2016) of the FRO LAEMP (Minnow 2017a), 

and subsequent monitoring and analysis identified the likely cause to be a combination of water 

quality stressors and habitat variables (Minnow and Lotic 2018a, 2019a, 2020a).  Recovery of the 
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Figure 3.6: Total EPT Abundance of Benthic Invertebrates in Community Samples, Management Unit1, RAEMP, September 
2017 to 2019
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Figure 3.7: Percent Ephemeroptera in Benthic Invertebrate Community Samples, Management Unit 1, RAEMP, September 
2017 to 2019
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benthic invertebrate community was apparent at LC_FRUS, located downstream of a reference 

tributary (Ewin Creek) and continued to improve both downstream of LCO Dry Creek (LC_FRB) 

and downstream of Greenhills Creek (RG_FODGH) where most replicates were within both the 

regional and site-specific normal ranges.  A corresponding pattern was observed for total 

abundance of Ephemeroptera; however, like EPT abundance, very few samples were outside the 

normal ranges in main stem upper Fording River monitoring areas (Figure 3.8).    

Percent Ephemeroptera at RG_CLODE, RG_KICK, and RG_GHCKD monitoring areas was low, 

contributing substantially to the low % EPT described above.  Like % EPT, % Ephemeroptera was 

within both the regional and site-specific normal ranges at monitoring areas in LCO Dry Creek 

(RG_DCDS and RG_DC1; Figure 3.7).  Ephemeroptera abundance was below the regional and 

site-specific normal range at monitoring areas in the most highly mine-influenced tributaries 

(RG_CLODE, RG_KICK, and RG_GRCKD; Figure 3.8). 

A closer examination of the relative abundances of key taxa in the BIC in MU1 identified that in 

most tributaries with low % EPT and % Ephemeroptera (e.g., Fish Pond Creek, Clode Creek, 

Kilmarnock Creek) had high proportions of Diptera (Figure 3.9).  This was also observed in some 

areas of the Fording River where the proportion of EPT taxa were low, including RG_MP1 in 2019, 

RG_FOBSC, and RG_FOBCP.  In Greenhills Creek, a comparatively large proportion of the BIC 

was composed of bivalves (Family Pisidiidae), a taxonomic group that was not seen in large 

numbers elsewhere in the MU.  In the portion of the Fording River with the lowest observed 

% Ephemeroptera, in particular at RG_FODPO and RG_FO22, a large proportion of organisms 

from the Family Elmidae (riffle beetles) were present (Figure 3.9).  In addition, the highest 

proportion of Plecopterans, largely from the family Nemouridae and Perlodidae, were present in 

the areas between RG_FRCP1SW and LC_FRUS.  

3.4.1.2 Temporal Variation 

Temporal changes in BIC metrics from the base year (i.e., 2012 at most areas) to 2019 varied 

by endpoint.  Very few significant changes in total abundance over time were observed in MU1.  

Only total abundance at RG_GHCKD (Greenhills Creek) was significantly lower than the base 

year (2012) in 2019 but has remained stable since 2014 (Appendix Figure E.1, 

Appendix Table E.2).  Total abundance at LC_DCDS, in the upper section of LCO Dry Creek, was 

significantly higher than the base year (2014) in 2015 to 2019, but has remained statistically 

unchanged among those years, and total abundance at LC_DC1 in the lower section of LCO Dry 

Creek was consistent with the base year during the current RAEMP cycle (Appendix Figure E.1, 

Appendix Table E.2.).  Richness was also higher at LC_DCDS in 2019 compared to 2014 but did 

not differ statistically from most other sampling years.  In the Fording River, only two areas 

(RG_FODHE and RG_FOBKS) had richness values that were statistically higher than the 
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Figure 3.8: Total Ephemeroptera Abundance of Benthic Invertebrates in Community Samples, Management Unit1, RAEMP, September 
2017 to 2019

Notes:  Site specific normal ranges using regression models shown with grey shading.  Normal ranges using percentiles of reference areas from 2012 to 2019
shown as dashed horizontal lines. M = Main Stem; T = Tributary
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base year (Appendix Figure E.2, Appendix Table E.2.).  Taxa richness did not decrease in any 

monitoring areas in MU1 relative to the base year.   

Percent EPT was lower than the base year at a number of main stem areas 

(RG_FODHE, RG_MP1, RG_FOUSH, RG_FOUKI, RG_FOBCP, RG_FOUEW, LC_FRUS, 

and RG_FODGH) in 2019, and represented a step change from 2018 in most areas 

(Appendix Figure E.3, Appendix Table E.2).  Despite low % EPT in some mine-exposed 

tributaries (RG_CLODE, RG_KICK, RG_GHCKD) compared to the normal ranges, no significant 

decreases in % EPT were observed over time.  In fact, % EPT in Greenhills Creek was 

significantly higher than the base year (2012) in 2018 and 2019 and consistent with observations 

in lower Greenhills Creek under the Greenhills Creek Aquatic Monitoring Program 

(Minnow 2020b).  EPT abundance was more stable over time (Appendix Figure E.4, 

Appendix Table E.2), and only EPT abundance at RG_FRUPO (Fording River upstream 

of Porter Creek) was significantly lower than the base year (2017).  

Percent Ephemeroptera has been statistically lower than the base year in the majority of main 

stem areas since the last RAEMP cycle (Appendix Figure E.5, Appendix Table E.2).  The lowest 

values were observed in 2017 at most areas in the lower section of the upper Fording River 

(i.e., between RG_FOUKI and RG_FOUEW), with small increases detected in 2018 and 2019.  

As discussed above (Section 3.4.1.1), % Ephemeroptera was lowest at RG_MP1 in 2019 

compared to previous years and was significantly lower than the base year (2012).  A small but 

significant decrease was also observed at RG_FOUSH in 2018 and 2019.  Apart from LCO Dry 

Creek, % Ephemeroptera in the tributaries either remained similar to the base year or increased.  

In LCO Dry Creek, a general decreasing trend from the base year was identified, but significant 

changes were only observed at LC_DCDS in 2017 and LC_DC1 in 2018 (Appendix Figure E.5, 

Appendix Table E.2).  Fewer changes were observed in Ephemeroptera abundance, where 

values have remained within the normal ranges at almost all monitoring areas 

(Appendix Figure E.6, Appendix Table E.2).  In 2019, Ephemeroptera abundance was 

significantly lower than the base year at RG_MP1, RG_FOUSH, RG_FOUKI, RG_FOBCP, 

and RG_FRUS.   

3.4.2 Benthic Invertebrate Composite-taxa Tissue Chemistry 

3.4.2.1 Spatial Variation 

Selenium concentrations in composite-taxa benthic invertebrate tissue samples were largely 

below the dietary EVWQP Level 1 benchmarks for juvenile fish, benthic invertebrates, and birds 

in the main stem of the upper Fording River during the current RAEMP cycle (Figure 3.10, 

Appendix Table E.31).  Exceptions included three samples at RG_FOBSC in September 2019, 
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Figure 3.10:  Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue Samples, in Management Unit 1, 
RAEMP, September 2017 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data 
(pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in green and mine-exposed areas are shown in blue.
a 11, 18, and 26 µg/g represent the Level 1, 2, and 3 Benchmarks (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014), respectively, for dietary effects to 
juvenile fish.
b 13, 20, and 27 µg/g represent the Level 1, 2, and 3 Benchmarks (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014), respectively, for growth, 
reproduction, and survival of benthic invertebrates.
c 15, 22, and 41 µg/g represent the Level 1, 2, and 3 Benchmarks (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014), respectively, for dietary effects to 
juvenile birds.
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two samples at RG_FODHE in September 2018, and one sample at RG_FODGH in 

September 2018.  Seasonal studies under the FRO LAEMP, LCO Dry Creek LAEMP, and 

Greenhills Creek calcite monitoring program showed that tissue selenium concentrations tended 

to peak in September and were the lowest in the winter months, likely a result of reduced feeding 

and growth during cold winter months (Minnow and Lotic 2019a, 2020a, Minnow 2019a,b, 

Minnow 2020a,b).  

The majority of samples in the main stem Fording River that were greater than the upper limit of 

the reference normal range was located downstream of mine-influenced tributaries 

(i.e., lower Henretta Creek, Kilmarnock Creek, Cataract Creek, Swift Creek, and Greenhills 

Creek).  No biological sampling was conducted in lower Henretta Creek (mine-exposed), 

Cataract Creek, or Swift Creek, but historically, tissue samples from these areas have had 

selenium concentrations above one or more EVWQP benchmarks (Minnow 2018b).  In the current 

RAEMP cycle, benthic tissue selenium concentrations in tributaries were generally higher than in 

the main stem areas.  Tissue selenium concentrations at RG_CLODE (Clode Creek) were above 

the EVWQP Level 1 benchmark for effects to juvenile fish in 2018, and lower than benchmarks 

but above the normal range in 2019, while concentrations at RG_GHCKD 

(lower Greenhills Creek) were above the EVWQP Level 1 benchmark for effects to fish, benthic 

invertebrates, and birds in both years and above the Level 2 benchmark for effects to benthic 

invertebrates in 2018.  Selenium concentrations in benthic invertebrates from LCO Dry Creek 

increased dramatically in 2018.  Concentrations at LC_DCDS (downstream of the sediment pond 

discharge channel) were greater than the EVWQP Level 3 benchmarks for potential effects to 

sensitive species of invertebrates, juvenile fish, and juvenile birds in September 2018, and were 

much higher than had been observed in previous years.  Tissue selenium concentrations in 2019 

remained elevated above benchmarks at LC_DCDS, but decreased compared to 2018, and 

benthic invertebrate tissue selenium concentrations in the Fording River downstream of LCO 

Dry Creek (LC_FRB) were not elevated (Figure 3.10).  

Benthic invertebrate tissue selenium results (RAEMP sampling in September only) from 2017 

to 2019 were also plotted relative to the updated lotic regional one-step water-to-invertebrate 

selenium accumulation model (Figure 3.11; Golder 2020d).  The model is based on observed 

relationships between aqueous and benthic invertebrate tissue selenium values from samples 

collected throughout the Elk River watershed (Teck 2014).  All plotted values were within or below 

the 95% prediction limits of the model in 2017.  The majority of plotted values were within the 95% 

prediction limits in 2018 and 2019, except for samples collected in LCO Dry Creek and 

Greenhills Creek (both located downstream of sedimentation ponds), and one replicate each in 

2018 at RG_FODHE and RG_FODGH (Figure 3.11).  



1

10

100

0.1 1 10 100 1,000
Aqueous Selenium (mg/L)

T
is

su
e 

S
el

en
iu

m
 (
mg

/g
 d

w
)

2017

1

10

100

0.1 1 10 100 1,000
Aqueous Selenium (mg/L)

T
is

su
e 

S
el

en
iu

m
 (
mg

/g
 d

w
)

2018

1

10

100

0.1 1 10 100 1,000
Aqueous Selenium (mg/L)

T
is

su
e 

S
el

en
iu

m
 (
mg

/g
 d

w
)

2019

RG_HENUP

RG_FO26

RG_FC1

RG_CLODE

RG_KICK

LC_DCDS

LC_DC1

RG_GHCKD

RG_FODHE

RG_FOUNGD

RG_FODNGD

RG_MP1

RG_FOUSH

RG_FOUKI

RG_FOBKS

RG_FOBSC

RG_FOBCP

RG_FRCP1SW

RG_FRUPO

RG_FODPO

RG_FO22

RG_FOUEW

LC_FRUS

LC_FRB

RG_FODGH

Figure 3.11: Observed and Modeled Selenium Concentrations in Benthic Invertebrate 
Composite Samples Relative to Aqueous Selenium Concentrations, Management Unit 1 
September 2017 to 2019
Notes: Mean benthic invertebrate selenium concentrations (solid black line) were estimated using a one-step water to 
benthic invertebrate selenium accumulation model: log10[Se]benthicinvertebrate=0.717+0.0.072×log10[Se]aq 
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accumulation model are plotted as dashed red lines. Main stem areas are represented by triangles and tributaries are 
represented by circles.
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3.4.2.2 Temporal Variation  

Analysis of tissue selenium over time between 2012 to 2019 indicated variations from year to year 

leading to no overall changes from the base year at monitoring areas in MU1, with the exception 

of areas in LCO Dry Creek where the magnitude of difference (MOD) compared to the base year 

at LC_DCDS was 1,10031 in September 2018 and 340 in September 2019, compared to the base 

year (Appendix Table E.32, Appendix Figure E.31).  Selenium concentrations at LC_DC1 

(near the mouth) were also elevated in both September 2018 and 2019 compared to the base 

year, but to a lesser extent (MOD of 130 in 2018 and 83 in 2019).   

3.4.3 Westslope Cutthroat Trout 

3.4.3.1 Population Studies 

The southern limit of MU1 is Josephine Falls, which has prevented upstream movement of fish 

and has protected the upstream westslope cutthroat trout population from hybridization with 

non-native rainbow trout (and competition with non-native species in general).  Consequently, the 

upper Fording River population is considered to be one of a limited number of populations that 

remains genetically pure, thus making it important in the context of westslope cutthroat 

trout conservation (Carscadden and Rogers 2011).  In 2010, the Province of British Columbia 

closed the upper Fording River to angling due to uncertainty regarding the westslope cutthroat 

trout population status. Unlike the lower Fording River and the remainder of the Elk River 

watershed, westslope cutthroat trout in the upper Fording River are isolated from some 

confounding factors (e.g., angling, competition from other fish species, and potential effects 

related to agricultural development) that could affect population stability and fish health.  

Other anthropogenic factors (e.g., mining, forestry) and natural factors (e.g., weather, predation) 

are present in MU1 and can potentially influence the westslope cutthroat trout population.  

Previous studies have recommended continued monitoring of the westslope cutthroat trout 

population in the upper Fording River given the statistical uncertainty in population estimates, 

population threats identified that may limit population productivity, and the habitat offsetting 

measures under way that are designed to address those population threats and improve 

population productivity (Cope et al., 2016). 

Population monitoring in the upper Fording River was conducted following the recommendation 

for a long-term population monitoring strategy to track trends in westslope cutthroat trout 

 
31 The magnitude of difference (MOD) is a unitless representation of the extent of the change in a year compared to 
the base year (2012 was used unless monitoring commenced after that year).  The MOD was calculated as [Meangiven 
year − Meanyear b] /Meanyear b × 100%, where yearb is the mean of the base year, and Meangiven is the mean of 
the year for which the comparison is being made.  
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abundance in the upper Fording River to support long-term population viability and sustainability 

(Cope et al., 2020).  Monitoring in 2019 included two independent catch-per-unit-effort (CPUE) 

metrics to maximize confidence in the interpretation of population trends.  These included: 

1) sub-adult and adult snorkel counts (fish greater than 200 mm) and a Pooled Peterson Model 

that used previously calibrated observer efficiencies, and 2) fry and juvenile (fish less 

than 200 mm) three-pass removal-depletion density estimates.  The population estimates in 2019 

for fish greater than 200 mm in length ranged between 246 and 416 individuals and represented 

a steep decline of between 88% and 93% compared to 2017 estimates (Cope et al., 2020).  

The resulting density estimates of 8.6 fish/km greater than 200 mm (range of model estimates 

5.1 – 8.6 fish/km) and 2.2 fish/km greater than 300 mm (range of estimates 1.3 – 2.2 fish/km) 

were significantly lower than the last (2017) density estimates of 76.3 fish/km greater than 

200 mm and 22.0 fish/km greater than 300 mm.  The upper Fording River density of mature fish 

greater than 200 mm appears to have undergone a steep and unexpected decline between 

September 2017 and September 2019.  Density estimates for mature westslope cutthroat trout 

have been collected using similar methods by FLNRORD for a number of priority westslope 

cutthroat trout streams in the upper Kootenay drainage.  One or more annual population estimates 

between 2012 and 2019 were available for six populations outside the Elk River watershed (upper 

Bull River, Upper St. Mary River, Wigwam River, Skookumchuck Creek, Middlefork White River 

and Northfork White River; see Cope 2020), with four of the six populations stable or increasing.  

A wildfire followed by a 1 in 200 year flood event was linked to a decline in the population from 

Middlefork White River between 2014 and 2018.  A decline was also observed in the upper Bull 

River population in 2019 compared to 2010, which supports Rocky Mountain whitefish and a catch 

and release westslope cutthroat trout fishery, but similar to the 2008 density estimates in the 

Bull River.  Neither population declines were as substantial as that observed in the upper 

Fording River.  The 2019 upper Fording River density estimate of 2.2 fish/km greater than 300 

mm represents a population viability and sustainability concern.  These fish represent multiple 

year classes ranging in age from 4 years to 20 years old. 

Recruitment and juvenile removal-depletion electrofishing catch and density decreased by 

74% compared to 2017.  The declines in juvenile catch and density were ubiquitous across the 

watershed and were attributed to substantial and significant decreases within both main stem 

spawning and fry rearing areas and tributary juvenile rearing habitat, and results were consistent 

with adult enumeration results suggesting that a population decline occurred across all life stages 

and age classes (Cope et al., 2020).   

As part of a separate evaluation of cause focused on the westslope cutthroat trout population 

decline, Teck has gathered subject matter experts to evaluate causal factors that may have 
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contributed to the decline in the westslope cutthroat trout population.  Relevant RAEMP and 

LAEMP data, in addition to multiple other data sources, are being used to inform the evaluation 

of cause.  Teck continues to work collaboratively with the KNC, government regulators, the EMC, 

the Elk Valley Fish and Fish Habitat Committee, and independent experts to investigate, evaluate, 

and report on the reasons for the westslope cutthroat trout population decline.  Monitoring of 

westslope cutthroat trout in MU1 was expanded in 2020, and included a remote-operated vehicle 

survey of Henretta Lake, spawning survey (completed in May), snorkel survey (completed in July), 

angling survey (completed in August), and recruitment survey (completed in September), along 

with the continued operation of Passive Integrated Transponder (PIT) tag arrays to 

track fish movement.  Population work has been conducted over the current RAEMP cycle in 

LCO Dry Creek under the Dry Creek LAEMP (Minnow 2018d, 2019a, 2020a).  In general, 

trout biomass per unit area in LCO Dry Creek was highest in 2016 and was comparable 

between 2017, 2018, and 2019 monitoring years.  Population monitoring has also been 

conducted in Greenhills Creek to support calcite management (Minnow 2018g, 2019b, 

2020b).  In lower Greenhills Creek, considered an important spawning and rearing area for 

westslope cutthroat trout in the Fording River, the numbers and densities of westslope 

cutthroat trout caught in August and September 2019 were lower than both 2017 and 

2018, but still greater than 2015 (Minnow 2020b). The decrease in density observed in 

lower Greenhills Creek is not believed to be related to the use of antiscalant, which has been 

demonstrated as not influencing water or sediment quality (Minnow 2020b, see Section 3.5).  

In upper Greenhills Creek, catch and biomass has been consistently low among 2017, 

2018, and 2019 (sampling was not conducted prior to 2017; Minnow 2020b).   

3.4.3.2 RAEMP Fish Catch 

Westslope cutthroat trout muscle samples were collected non-lethally by angling in 

September 2018 at areas in areas in MU1 corresponding with the FRO Compliance point 

(FR_FRCP1, RG_FOBCP), and the GHO Compliance point (GH_FR1, RG_FODGH) 

to understand the status of fish tissue chemistry compared to benthic invertebrate tissue 

chemistry  Habitat in close proximity to FR_FRCP1 was unsuitable for large congregations of 

adult fish (i.e., no pools), thus fish were caught at the FRO multiplate culvert pool 

(FR_MULTIPLATE, RG_MP1).  Fishing was attempted in the pools around the confluence of 

Greenhills Creek with the Fording River to align with GH_FR1 (RG_FODGH); however, angling 

was not successful due to shallow waters, so anglers moved upstream and fish were caught near 

the confluence of Chauncey Creek (Appendix Table F.1).  Catch-per-unit-effort was greater near 

the multiplate culvert (41.2; total catch per angling effort [lines per day]) than the confluence with 

Chauncey Creek (12.1).  At the time of sampling, no barriers to fish movement between the two 

locations were present, allowing for passage of fish among the monitoring areas. The area of the 
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Fording River downstream of the FRO Compliance point that has previously observed surficial 

drying during seasonal (winter) low flow was cycling between wetted and dry throughout 

September 2018 (Minnow and Lotic 2019a).   

3.4.3.3 Tissue Selenium 

Westslope cutthroat trout muscle samples were collected non-lethally (muscle plugs) to evaluate 

tissue selenium concentrations relative normal ranges and EVWQP benchmarks.  The normal 

range for tissue selenium concentrations in westslope cutthroat trout muscle, developed for the 

2015 to 2016 RAEMP report (Minnow 2018b), was updated to include lotic data only and the 2018 

reference samples from the Bull River and the Moyie River (Section 2.2.5).  All samples collected 

in MU1 in September 2018 (16 samples) were higher than the upper limit of the normal range, 

but less than the site-specific benchmark for reproductive effects (15.5 mg/kg dw muscle 

equivalent; Nautilus Environmental and Interior Reforestation 2011; Figure 3.12, 

Appendix Table F.3).     

Samples collected in the upper Fording River (mine-exposed lotic areas) were pooled by year 

(2006 to 2019) and temporal changes were evaluated statistically.  Selenium concentrations in 

westslope cutthroat trout muscle samples did not differ significantly among years 

(Appendix Figure F.1, Appendix Table F.4).     

3.4.3.4 Health Metrics 

Length and weight measurements were collected from westslope cutthroat trout caught for tissue 

selenium sampling (Table 3.2, Appendix Table F.2), and Fulton’s condition factor was calculated 

for each fish as an indicator of fish health.  Mean condition factor was identical between the two 

sampling areas in 2018 (K = 1.24) and was indicative of a fish in good health 

(K≥1, Weatherly, 1972).  Condition factor in MU1 was also greater than both out of watershed 

reference areas (Table F.1).   

The occurrence of deformities, erosion, lesions and/or tumors (DELT; referred to as anomalies) 

was recorded and % DELT was calculated for each monitoring area (Table 3.2).  The percentage 

of fish with anomalies (% DELT) varied between the two monitoring areas in MU1 in 2018; no 

anomalies were observed in fish caught in the multiplate culvert pool (RG_MP1; n = 8), but half 

of the fish caught around Chauncey Creek had one anomaly (n = 4 of 8; snout and operculum 

deformities, caudal fin tearing) present.  Similar variability was observed at the reference areas in 

2018, where fish caught in the Moyie River exhibited no anomalies, but anomalies were observed 

in 62.5% of the fish caught in the Bull River (n = 5 of 8) and included two fish with jaw deformities, 

one fish with a slightly shortened operculum, one fish with some abrasion near the left pectoral 

fin, and another with scarring on the jaw (Appendix Table F.2).  



Figure 3.12: Selenium Concentrations in Westslope Cutthroat Trout Muscle Samples 
Collected in September 2018, Management Unit 1

Note: Grey shading represent the upper and lower limits of the normal range defined as the 2.5th and 97.5th 
percentiles of reference area data, Regional Aquatic Environmental Monitoring Program (RAEMP).  Black 
dashes represent mean concentrations for an area when n>1.
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Endpoint n Minimum Mean Maximum SD

Fork Length (cm) 8 32.5 38.3 46.8 4.61

Body Weight (g) 8 405 729 1,200 282

Condition Factor (K) 8 1.13 1.24 1.45 0.113

% DELT 8

Fork Length (cm) 8 27.9 30.2 33.9 1.99

Body Weight (g) 8 250 350 550 93.3

Condition Factor (K) 8 1.15 1.24 1.41 0.0891

% DELT 8

RG_MP1

RG_FODCH

Table 3.2: Summary Statistics for Westslope Cutthroat Trout Health Endpoints in 
Management Unit 1, September 2018       
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3.4.4 Chronic Toxicity 

In MU1, chronic toxicity tests between 2017 and 2019 were conducted using water collected from 

four stations on the Fording River main stem (reference station FR_UFR1 and three stations  

located downstream of mining [FRCP1, GH_FR1, and FR_FRABCH32]) and one station on LCO 

Dry Creek downstream of mining (LC_DCDS).  The reference station FR_UFR1 was used in 

annual interpretive reports to support the interpretation of responses observed at mine-influenced 

stations.  Results for stations that are downstream of mining are summarized below, and figures 

for each station show test categories plotted against time for all endpoints (Figures 3.13 to 3.16).  

For tests categorized as possible or likely, symbols are annotated where a potential toxicant 

was identified. 

The greatest frequency and magnitude of possible or likely test responses were observed in water 

collected at FR_FRCP1, approximately 500 m downstream of Cataract Creek.  This Compliance 

point is in a reach where the upstream Fording River flows subsurface in winter and surface water 

quality closely matches that of undiluted Cataract Creek.  Possible or likely test responses were 

observed in FR_FRCP1 testing in all quarters in 2017, 2018, and 2019 and responses were 

largest in magnitude and affected more test endpoints in winter (Q1 or Q4). Q4 2018 had the most 

adverse responses in tests (11 of 14 endpoints categorized as possible or likely) 

compared to other quarters (ranging from 0 of 7 endpoints in Q2 2019 to 5 of 10 endpoints 

in Q1 2019).  Fewer adverse responses were observed in Q3 and Q4 2019, which corresponds 

to the diversion of Cataract Creek flows upstream to the Swift Creek Sedimentation Ponds in 

August 2019, prior to Q3 testing.  

Between 2017 and 2019, constituents identified as potentially contributing to observed responses 

in FR_FRCP1 tests were: 

 nickel (C. dubia [Q1 and Q4 2017, Q1 and Q4 2018, Q1 2019], H. azteca 

[Q4 2018 and 2019]),  

 nitrate (C. dubia [Q1 2018 and 2019 and Q4 2018], H. azteca [Q1 2017 and 2018], 

O. mykiss [Q4 2018]),  

 sulphate/TDS (C. dubia [Q1 and Q4 2018, Q1 2019], P. subcapitata [Q4 2018 and 

Q1 2019], O. mykiss [Q4 2017 and 2018], P. promelas [Q4 2018]), and 

 uranium (H. azteca [Q4 2018]).  

 
32 FR_FRABCH, which is approximately 5 kilometers downstream of FR_FRCP1, is not a Permit location but was added to the program 
in Q4 2018 to better represent mixed Fording River water quality, capture more completely constituent loadings from upstream mining, 
and reduce the confounding influence of mid-winter Cataract Creek flows at FR_FRCP1. 



Figure 3.13:  Summary of Test Results by Category at FR_FRCP1 
Notes: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018), 2018 tests in Golder 
(2019c), and 2019 tests in Golder (2020e). Possible, likely, and significant (no category) symbols are annotated with constituent(s) identified as potentially 
contributing to observed response. Ni = nickel; NO3 = nitrate; SO4 = sulphate; TDS = total dissolved solids; U = uranium; None = no water quality constituent was 
identified. Underlined = Primary explanatory variable identified if multiple constituents were identified as potentially causing observed response. Toxicity 
Identification Evaluations were conducted to support the causation assessment for C. dubia tests in Q4 2018 and Q1 to Q4 2019, and H. azteca tests in Q1, Q3, 
and Q4 2019. 

C. dubia Survival

Reproduction

H. azteca
Survival

Dry Weight

P. subcapitata Cell Yield

O. mykiss

Survival

Viability

Length

Weight

P. promelas

Hatch

Survival

Biomass

Length

Development

2015

Q1 Q2 Q3 Q4

2016

Q1 Q2 Q3 Q4

2017

Q1 Q2 Q3 Q4

2018

Q1 Q2 Q3 Q4

2019

Q1 Q2 Q3 Q4

PossibleNo Likely Sig (no category)

NO3, SO4, TDS

None

None

None

None

None

None

None

NO3, TDS

None

NO3 NO3

None

None

None

NO3

None

None

None

None

NO3 None None None

Ni

NO3

None None Ni

SO4, TDS, microbes

SO4, TDS, microbes

Ni, NO3, TDS

None

NO3

None

None

None

Ni, NO3, SO4, TDS

SO4, TDS

Ni, NO3, U

Ni, NO3, SO4, TDS, U

NO3, SO4, TDS

NO3, SO4, TDS

NO3, SO4, TDS

NO3, SO4, TDS

SO4, TDS

SO4, TDS

SO4, TDS

None

None

Ni, SO4, TDS

Ni, NO3, SO4, TDS

SO4, TDS

None

None

Microbes

None

None

Ni

November 2020 | 138 



Figure 3.14:  Summary of Test Results by Category at FR_FRABCH 
Notes: Results are categorized in the following: 2018 tests in Golder (2019c), and 2019 tests in Golder (2020e). Possible and likely symbols are annotated with 
constituent(s) identified as potentially contributing to observed response. NO3 = nitrate; None = no water quality constituent was identified. 
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Figure 3.15:  Summary of Test Results by Category at GH_FR1 
Notes: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018), 2018 tests in Golder 
(2019c), and 2019 tests in Golder (2020e). Possible, likely, and significant (no category) symbols are annotated with constituent(s) identified as potentially 
contributing to observed response. NO3 = nitrate; None = no water quality constituent was identified. 
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Figure 3.16:  Summary of Test Results by Category at LC_DCDS 
Notes: Results are categorized in the following: 2015, 2016, 2017, and 2018 tests in Appendix G, 2019 tests in Section 3.3.1. Possible and likely symbols are 
annotated with constituent(s) identified as potentially contributing to observed response. NO3 = nitrate; None = no water quality constituent was identified. 
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In Q4 2017 with O. mykiss and Q3 2019 test with P. promelas, there was evidence of 

microbial effects.  In other tests categorized as possible or likely, none of the responses could be 

attributed to a water quality constituent, indicating that the responses may reflect variable 

performance of test organisms or some other uncharacterized factor of the test water.   

Downstream stations FR_FRABCH and GH_FR1 showed fewer and lower magnitude responses 

relative to FR_FRCP1.  Nitrate was identified as a potential cause of observed effects in two tests 

in water collected at FR_FRABCH (C. dubia in Q1 2019 and H. azteca in Q4 2018). 

Adverse responses have been observed on O. mykiss survival and viability in water collected at 

GH_FR1 in Q4 of every year, with at least one of these responses (2017) being consistent with 

effects caused by microbes.  None of the other responses in FR_FRABCH and GH_FR1 testing 

could be attributed to a water quality constituent, indicating that the responses may reflect variable 

performance of test organisms or some other uncharacterized factor of the test water. 

As discussed in Golder (2020), at least some of the adverse responses documented for 

P. subcapitata in Q3 2019 appear to be suspect, as results did not occur in a

concentration-dependent manner and are inconsistent with previous patterns.

At LC_DCDS on LCO Dry Creek, nitrate was identified as a potential or likely cause of observed 

effects in all tests categorized as possible or likely between 2017 and 2019, including those 

for C. dubia (Q4 2018), H. azteca (Q3 and Q4 2019), and O. mykiss (Q4 2019).  As discussed 

in Golder (2020), the adverse responses documented for H. azteca in Q4 2019 appear to be 

suspect, as there was a large inconsistency in response among replicates exposed to the same 

site water; this inconsistency may suggest that the result is reflective of unusual conditions across 

test vessels, rather than an adverse response to the test water. 

3.5 Lentic Summary 

A detailed evaluation of lentic areas in MU1 took place under the Lentic Area Supporting Study 

(Appendix K).  Reference and mine-exposed lentic areas in MU1 were distributed among the low, 

moderate, and high use classifications, based on historical observations of habitat use and data 

gathered in 2018 and 2019 (Table 3.3).33  The total lentic area assessed in MU1 was 78,059 m2.  

The greatest proportion of reference (43%) and mine-exposed (68%) lentic areas assessed were 

classified as moderate use areas (Appendix K).  The remaining areas were relatively evenly 

distributed among the high and low use categories.  

33 No fishing was completed in MU1 to support the Lentic Area Supporting Study because longnose sucker (i.e., the 
sentinel species) does not occur in MU1 and fish monitoring in MU1 was contracted separately.  Therefore, evaluations 
of fish use in MU1 are based on historical observations and catch data for WCT, as well as incidental observations 
from 2018/2019. 



Use 
Classification

Exposure Risk 

Classification a

Upper pond beside Ewin Creek RG_UPBEC High Low
Lower pond beside Ewin Creek RG_LPBEC Moderate None Assigned

North Ewin Creek wetland RG_NECW Low None Assigned
South Ewin Creek wetland RG_SECW Moderate None Assigned

Ewin Creek wetland next to railroad RG_ECWRR Low None Assigned
Wetland south of RG_DRCKW RG_SDRCKW High Low

Upper pond beside Greenhills Creek RG_UPGHC Moderate Low
Henretta Lake RG_HE27 High Low

Fording River upper pond RG_FRUP Low None Assigned
Fording River lower pond RG_FRLP Low None Assigned

Pond beside Clode Settling Pond RG_PCLSP Moderate None Assigned
Upper pond near Lake Mountain Lake RG_UPLML Low None Assigned
Lower pond near Lake Mountain Lake RG_LPLML High High

Small wetland at base of Fording settling 
pond

RG_FOFR2W High Low

Snye along Fording River RG_FO10 Moderate High
Lower Fording River oxbow RG_FOXL Moderate None Assigned
Fording River impoundment RG_FRIM Moderate None Assigned

Snye beside Fording River Road RG_SFRR High Low
Fording River oxbow - Chauncey Flats RG_FOXCF Moderate Low

Pond beside Fording River RG_PFR Moderate None Assigned
Fording River wetland upstream of Chauncey 

Creek
RG_FRWUCH Moderate Low

Wetland beside Fording River RG_WFR Moderate None Assigned
Fording River side-channel pond RG_FRSCP Moderate None Assigned

Fording River side-channel wetland RG_FRSCW Moderate High
Ewin Creek wetland above Fording River RG_ECWFR Moderate None Assigned

Fording River wetland downstream of Ewin 
Creek

RG_FWDEC Moderate Low

Pond beside Fording River Road RG_FO29A Moderate None Assigned
Wetland between Fording River Road and 

railway tracks
RG_FO29B Moderate None Assigned

Pond south of Fording River Road RG_PSFRR Low None Assigned
Snye beside Fording River RG_SFR Moderate None Assigned

Greenhills wetland beside Fording River RG_GHWFR Moderate High
Greenhills pond beside Fording River RG_GHPFR Moderate None Assigned

Notes: ID = identifier; MU = Management Unit.   
a Exposure risk ratings and classifications were not assigned to lentic areas where chemistry sampling (water, sediment, or tissue) were not completed.  See 
Lentic Area Supporting Study (Appendix K) for more details on classification criteria. 

MU1

Reference

Mine-exposed

Table 3.3: Overall Use and Exposure Risk Classifications for Reference and Mine-exposed Lentic 
Areas in Management Unit 1      

Management 
Unit

Exposure 
Type

Lentic Area Description Lentic Area ID
Classifications Based on Overall Ratings
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Lentic areas classified as low use areas were generally characterized as having no amphibian 

detections in 2018/2019 or historically, relatively few aquatic or aquatic-dependent bird species, 

and a lack of connectivity to other aquatic habitats to support immigration and use by westslope 

cutthroat trout.  Two lentic areas (RG_NECW [North Ewin Creek Wetland]; reference) 

and RG_FRUP [Fording River upper pond; mine-exposed]) were ephemeral; the riparian habitat 

around RG_FRUP was also disturbed, as was the habitat around RG_UPLML (upper pond near 

Lake Mountain Lake; mine-exposed).  Overall, habitat features (e.g., vegetation, availability of 

nesting materials, persistent wetted area, connections to nearby aquatic habitats) that would 

support use by amphibians, birds, and fish were lacking at these areas, which likely explains their 

limited use by these receptor groups.  Because amphibian eggs and nesting birds were not found 

at these areas in 2018/2019, no chemistry samples were collected from these areas to support 

calculations of exposure risk ratings. 

Lentic areas classified as moderate use areas were generally persistent throughout the ice-free 

season, had undisturbed riparian areas, were used by aquatic and aquatic-dependent birds, and 

had connections to other aquatic habitats that might support fish immigration/emigration.  Of the 

moderate use areas, RG_FOXCF (Fording River oxbow – Chauncey Flats) and RG_FO29B 

(wetland between Fording River Road and railway tracks) (both mine-exposed) were the only 

lentic areas surveyed in MU1 where egg or larval amphibian life stages (Columbia spotted frog, 

long-toed salamander, or wood frog) were found.  Mine exposed areas RG_FO10 (snye along 

Fording River), RG_FOXL (lower Fording River oxbow), and RG_FRSCW (Fording River side 

channel wetland) were used by breeding aquatic and aquatic-dependent birds historically and/or 

in 2019.  No egg, larval, or other juvenile life stages of species at risk were documented at the 

moderate use lentic areas.   

Approximately 1,510 m2 or 25% of the reference lentic habitat and 31,353 m2 or 40% of the 

mine exposed lentic habitat evaluated in MU1 was classified as high use.  These lentic areas 

were generally persistent throughout the ice-free season and had undisturbed riparian areas. 

All high use areas were used by breeding amphibians, including western toad, historically and/or 

in 2018/2019.  The four mine-exposed lentic areas classified as high use were also used by 

breeding aquatic and aquatic dependent birds.  Bird species diversity was highly variable. 

One mine-exposed area, RG_HE27 (Henretta Lake), is also used by westslope cutthroat trout. 

Reference and mine-exposed lentic areas in MU1 that had at least one type of tissue 

chemistry data (e.g., benthic invertebrate tissue chemistry) and/or water or sediment chemistry 

data from 2018 or 2019 were assigned exposure risk ratings (Table 3.3).  Lentic areas were 

classified as low, moderate, or high exposure risk, based on selenium concentrations measured 
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in tissue chemistry samples and/or water quality indices (WQI) and SQI.  No moderate exposure 

risk lentic areas were identified in MU1 based on the 2018/2019 data.  

Of the three reference and 10 mine-exposed lentic areas in MU1 that were sampled for tissue, 

water, and/or sediment chemistry in 2018 and 2019, three reference and six mine-exposed areas 

were classified as low exposure risk (Appendix J).  Mean selenium concentrations in benthic 

invertebrate tissues, amphibian eggs (RG_SDRCKW), and bird eggs (RG_FOFR2W 

[small wetland at base of Fording settling pond]) were within reference area normal ranges and 

less than EVWQP Level 1 benchmarks.  The mean selenium concentration in bird eggs from 

RG_HE27 was greater than the upper boundary of the reference area normal range 

(i.e., 5.19 µg/g dw) but less than the EVWQP Level 1 benchmark (i.e., 12 µg/g dw).  The WQI for 

low exposure risk areas were generally high (i.e., indicative of relatively good water quality).   

Four mine-exposed lentic areas in MU1 were classified as high exposure risk, based on selenium 

concentrations in tissues, water quality, and/or sediment chemistry (Appendix J).  These included 

RG_ LPLML (lower pond near Lake Mountain Lake), RG_FO10, RG_FRSCW, and RG_GHWFR 

(Greenhills wetland beside Fording River).  Selenium concentrations in benthic invertebrate 

tissues from RG_LPLML and RG_FRSCW were greater than the EVWQP Level 1 benchmarks 

for potential adverse effects to aquatic and aquatic-dependent birds, fish, and benthic 

invertebrates, as well as the upper boundary of the reference area normal range.  Mean selenium 

concentrations in benthic invertebrate tissues from RG_FO10 were also above the normal range 

and the EVWQP Level 1 benchmark for potential effects to birds, as well as the EVWQP Level 2 

benchmarks for dietary effects to juvenile fish and growth, reproduction, and survival of 

benthic invertebrates.  The results for benthic invertebrate and bird tissues were generally 

supported by water and sediment quality.  Lentic area RG_FRSCW had one of the lowest WQI of 

any of the lentic areas in the Elk River watershed based on data from 2018/2019.  The SQI for 

RG_LPLML and RG_GHWFR were also among the lowest reported for lentic areas assessed in 

2018/2019.  Lentic area RG_LPLML is surrounded by mining activities at FRO. 

3.6 Integrated Data Evaluation 

3.6.1 Addressing RAEMP Questions 

3.6.1.1 Has There Been a Change in Condition Since Previous Monitoring Cycles with 

Respect to Fish and Benthic Invertebrate Population/Community Indicators, Water 

Quality, Sediment Quality, Calcite, and/or Tissue Selenium Concentrations? 

Subsections in Section 3 detail the current status and change in condition since previous 

monitoring cycles in MU1 and the results are summarized in this section (Table 3.4). 

Current status data were screened against ADIT scores to flag areas where potential mine-related 



T Henretta Creek RG_HENUP FR_HC3 10 0.33 0.29 0.26 1.4 1.1 1.2 93 72 63 <0.000005 0.000014 0.0000051 0.50 0.50 0.50

M Fording River RG_FO26 FR_UFR1 17 0.23 0.14 0.013 0.90 0.77 0.79 49 30 41 0.000012 0.000013 0.0000083 0.68 0.54 0.50

Fish Pond Creek RG_FC1 FR_FC1 0.29 - - 1.7 - - 12 - - 80 - - 0.0000071 - - 0.50

Clode Creek RG_CLODE FR_CC1 5.3 99 98 58 175 182 191 604 681 550 0.00051 0.00053 0.000094 52 58 48

Kilmarnock Creek RG_KICK FR_KC1 9.4 99 103 46 286 306 125 788 863 361 0.00096 0.0011 0.00068 46 52 29

Dry Creek LC_DCDS LC_DCDS 5.8 19 12 23 25 18 43 95 63 128 0.000087 0.000065 0.000092 6.5 5.1 7.0

Dry Creek LC_DC1 LC_DC1 0.68 7.0 7.4 9.4 11 11 18 38 41 57 0.000041 0.000037 0.000043 0.95 1.8 1.7

Greenhills Creek RG_GHCKD GH_GH1 0.25 6.9 3.9 5.3 178 81 127 843 439 712 0.000031 0.000034 0.0000077 17 9.3 8.1

Fording River RG_FODHE FR_FR1 3.1 4.2 4.5 2.3 27 26 15 159 140 110 0.000037 0.000020 0.000015 1.7 0.84 1.2

Fording River RG_FOUNGD - 1.8 - 2.8 6.8 - 8.9 28 - 52 129 0.000064 0.000011 0.000020 - 1.3 3.3

Fording River RG_FODNGD FR_FRABEC1 1.1 - 2.8 8.0 - 8.6 30 - 52 137 - 0.000018 0.000026 - 1.5 3.9

Fording River RG_MP1 FR_MULTIPLATE 0.96 - 3.2 9.4 - 11 34 - 56 151 0.000057 0.000024 0.000029 - 3.2 4.0

Fording River RG_FOUSH - 1.4 - 3.1 9.9 - 11 36 - 57 159 - 0.000020 0.000030 - 2.9 3.6

Fording River RG_FOUKI FR_FR2 1.2 21 15 9.7 51 46 34 293 229 190 0.000086 0.000051 0.000049 6.0 5.2 3.3

Fording River RG_FOBKS GH_FR3 1.9 - 2.9 8.9 - 10 32 - 63 168 0.000062 0.000025 0.000054 - 2.6 3.1

Fording River RG_FOBSC FR_FR4, GH_FR 1.8 23 15 9.7 56 47 57 329 225 247 0.000054 0.000061 0.000031 4.7 4.7 5.0

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
1.4 29 16 12 638 88 71 1,940 377 315 0.000029 0.000039 0.000041 42 8.3 6.4

Fording River RG_FRCP1SW FR_FRCP1SW 1.4 - 6.7 9.5 - 31 54 - 116 241 - 0.000025 - - 2.8 7.2

Fording River RG_FRUPO FR_FRRD 2.2 24 10 17 64 39 66 260 141 230 0.000052 0.000058 0.000041 0.56 2.3 1.7

Fording River RG_FODPO GH_PC2 4.3 20 22 18 99 104 70 432 412 255 0.000038 0.000039 0.000045 1.1 0.50 0.79

Fording River RG_FO22 FR_FRABCH 3.1 21 21 18 96 96 76 352 375 289 0.000041 0.000039 0.000035 0.75 2.1 1.6

Fording River RG_FOUEW FR_FR5 12 19 0.18 14 86 0.50 61 315 22 218 0.000023 0.000024 - 0.50 0.50 1.0

Fording River LC_FRUS LC_FRUS 5.3 - - 9.8 - - 41 - - 160 - - 0.000019 - - 0.62

Fording River LC_FRB LC_FRB 10 - - 9.8 - - 40 - - 158 0.000026 0.000020 0.000022 - - 0.50

Fording River RG_FODGH
GH_FR1 (Order - 

FR4 and 
Compliance)

7.2 12 11 10 67 62 48 286 276 205 0.000022 0.000023 0.000021 2.3 2.2 1.5

P-value < 0.05 and MOD < 0 or MOD > 0 (benthic invertebrate community).

P-value < 0.05 and MOD > 0 or MOD < 0 (benthic invertebrate community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.
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T Henretta Creek RG_HENUP FR_HC3 10

M Fording River RG_FO26 FR_UFR1 17

Fish Pond Creek RG_FC1 FR_FC1 0.29

Clode Creek RG_CLODE FR_CC1 5.3

Kilmarnock Creek RG_KICK FR_KC1 9.4

Dry Creek LC_DCDS LC_DCDS 5.8

Dry Creek LC_DC1 LC_DC1 0.68

Greenhills Creek RG_GHCKD GH_GH1 0.25

Fording River RG_FODHE FR_FR1 3.1

Fording River RG_FOUNGD - 1.8

Fording River RG_FODNGD FR_FRABEC1 1.1

Fording River RG_MP1 FR_MULTIPLATE 0.96

Fording River RG_FOUSH - 1.4

Fording River RG_FOUKI FR_FR2 1.2

Fording River RG_FOBKS GH_FR3 1.9

Fording River RG_FOBSC FR_FR4, GH_FR 1.8

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
1.4

Fording River RG_FRCP1SW FR_FRCP1SW 1.4

Fording River RG_FRUPO FR_FRRD 2.2

Fording River RG_FODPO GH_PC2 4.3

Fording River RG_FO22 FR_FRABCH 3.1

Fording River RG_FOUEW FR_FR5 12

Fording River LC_FRUS LC_FRUS 5.3

Fording River LC_FRB LC_FRB 10

Fording River RG_FODGH
GH_FR1 (Order - 

FR4 and 
Compliance)

7.2
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Sediment Quality

29 110 57 92 19 46 898 -19 - - 86 - - - -

-8.8 176 15 23 -10 5.8 17 1.6 615 40 47 - - - -

- - - - - - - - - - - - - - -

115 187 82 109 114 140 865 -31 46 55 - - - - -

-5.9 -3.6 24 54 21 43 35 15 128 156 - - - - -

33,386 12,887 1,656 1,781 743 833 144 84 582 891 - - - - -

13,424 28,073 687 678 373 429 43 25 105 150 - - - - -

34 4.6 51 -7.9 11 8.0 49 -79 -62 196 - - - - -

-35 -25 12 21 2.3 39 21 15 1.9 7.3 - - - - -

- - - - - - - - - - - - - - 12

- - - - - - - - - - - - - - -

- - - - - - - - - - - - - - -

- - - - - - - - - - - 9.2 0.31 0.49 14

4.8 40 22 17 6.9 11 13 -15 73 14 34 - - - -

- - - - - - - - - - 35 - - - -

- - - - - - - - - - - - - - -

-1.3 -1.3 8.6 8.6 8.6 8.6 -21 -21 16 16 37 - - - -

- - - - - - - - - - - - - - -

-2.9 -2.9 14 14 11 11 6.9 6.9 26 26 51 - - - -

3.0 9.5 25 32 15 28 - - 77 5.1 - - - - -

-10 -10 10 10 4.9 4.9 5.3 5.3 30 30 55 - - - -

- - - - - - - - - - - - - - -

- - - - - - - - - - - - - - -

-5.7 17 9.1 27 7.6 33 17 -14 55 -40 - - - - -

-6.2 6.7 20 29 16 31 5.3 -29 -17 68 57 - - - -
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Water Quality Temporal Analysis (Change in Nitrate, Total Selenium, Sulphate, 
Dissolved Cadmium, and Total Nickel), Routine Monitoring (2012  to 2019)

Chemical Stressors Physical Stressors

Flow and Temperature

Dissolved 
Cadmium

Table 3.4: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 1, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (benthic invertebrate community).

P-value < 0.05 and MOD > 0 or MOD < 0 (benthic invertebrate community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.
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T Henretta Creek RG_HENUP FR_HC3 10

M Fording River RG_FO26 FR_UFR1 17

Fish Pond Creek RG_FC1 FR_FC1 0.29

Clode Creek RG_CLODE FR_CC1 5.3

Kilmarnock Creek RG_KICK FR_KC1 9.4

Dry Creek LC_DCDS LC_DCDS 5.8

Dry Creek LC_DC1 LC_DC1 0.68

Greenhills Creek RG_GHCKD GH_GH1 0.25

Fording River RG_FODHE FR_FR1 3.1

Fording River RG_FOUNGD - 1.8

Fording River RG_FODNGD FR_FRABEC1 1.1

Fording River RG_MP1 FR_MULTIPLATE 0.96

Fording River RG_FOUSH - 1.4

Fording River RG_FOUKI FR_FR2 1.2

Fording River RG_FOBKS GH_FR3 1.9

Fording River RG_FOBSC FR_FR4, GH_FR 1.8

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
1.4

Fording River RG_FRCP1SW FR_FRCP1SW 1.4

Fording River RG_FRUPO FR_FRRD 2.2

Fording River RG_FODPO GH_PC2 4.3

Fording River RG_FO22 FR_FRABCH 3.1

Fording River RG_FOUEW FR_FR5 12

Fording River LC_FRUS LC_FRUS 5.3

Fording River LC_FRB LC_FRB 10
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Compliance)
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Aquatic 
Habitat -
Avg High 
and Low 
Flow (ha)

Calcite Index 
Temporal Analysis 

(2015 to 2019)

Calcite Index

3.9 7.7 13 0.20 9.0 42 0 0 0 -0.12 4.6 3.9 5.2 - - - - -29 - -

4.1 7.6 13 0.20 8.7 33 0.98 0.97 0.99 0.049 3.0 2.8 3.2 - - - -38 -28 - -

0.0010 4.3 13 0.00010 6.1 29 0.51 0.51 0.51 -0.46 6.5 6.5 6.5 - - - - -

2.5 4.8 8.5 0.20 5.3 13 0.75 0.75 0.75 -0.19 9.9 9.9 9.9 - - - - -24

3.5 8.0 15 0.50 9.1 44 0.24 0.24 0.24 -2.1 5.2 5.2 5.2 - - - 1,200 13

4.4 9.0 16 1.2 10 34 1.0 1.0 1.0 0.98 26 22 30 - - - 360 340

5.1 8.4 15 1.0 9.5 29 1.0 1.0 1.0 0.98 8.9 8.4 9.6 - - - 73 83

3.3 6.3 11 0.20 7.0 35 1.6 1.6 1.6 0.17 17 17 17 - - - -22 -22

5.4 8.2 12 0.20 8.8 27 0.15 0.10 0.22 -0.72 5.8 5.1 7.0 - - - -13 -36

2.5 5.0 8.0 0.20 5.5 41 0.55 0.48 0.67 -0.25 6.7 6.1 7.5 - - - -7.6 -19

3.5 6.0 10 0.20 6.6 31 0.39 0.36 0.43 -0.40 6.5 4.5 8.0 - - - - 13

4.6 11 38 0.20 20 101 0.57 0.45 0.71 -0.40 6.6 5.6 7.3 9.35 7.50 11.0 13 -27

4.5 8.4 16 0.20 10 42 1.1 1.0 1.1 0.067 5.8 5.6 6.0 - - - -3.5 -24

5.3 9.4 16 0.20 11 101 0.49 0.46 0.51 -0.48 8.1 6.2 9.2 - - - 55 -7.0

3.7 7.2 12 0.20 8.1 43 0.84 0.76 0.88 -0.079 8.3 7.5 9.5 - - - 38 -6.6

4.2 7.2 12 0.20 8.1 26 0.27 0.22 0.34 -0.87 12 12 13 - - - 64 47

4.8 8.2 12 0.20 8.8 65 0.95 0.61 1.3 -0.35 7.7 6.3 9.1 - - - -0.00039 -3.4

3.2 5.4 8.9 0.20 5.9 19 0.40 0.090 0.70 -0.62 7.7 7.7 7.7 - - - - 12

3.6 6.8 10 0.20 7.1 33 0.92 0.68 1.1 -0.069 7.0 6.1 8.1 - - - - -6.1

2.2 4.5 7.1 0.10 4.6 12 0.63 0.46 0.92 -0.26 6.1 5.4 7.3 - - - -13 -2.3

1.4 2.7 4.1 0.20 2.9 13 0.79 0.55 0.90 -0.037 7.1 6.6 7.8 - - - 0.098 -43

4.1 7.1 12 0.20 8.0 35 0.87 0.58 1.1 -0.11 6.7 6.0 7.3 - - - 11 -19

7.0 10 15 2.1 11 44 1.0 1.0 1.0 - 8.7 8.0 9.2 - - - 24 -5.7

5.2 9.1 14 1.0 10 48 1.0 1.0 1.0 - 8.8 7.3 11 - - - 15 9.4

6.4 10 15 0.50 11 35 0.74 0.080 0.95 -0.26 8.2 7.7 9.0 8.70 10.4 12.0 -1.6 -11
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Table 3.4: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 1, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (benthic invertebrate community).

P-value < 0.05 and MOD > 0 or MOD < 0 (benthic invertebrate community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.
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T Henretta Creek RG_HENUP FR_HC3 10

M Fording River RG_FO26 FR_UFR1 17

Fish Pond Creek RG_FC1 FR_FC1 0.29

Clode Creek RG_CLODE FR_CC1 5.3

Kilmarnock Creek RG_KICK FR_KC1 9.4

Dry Creek LC_DCDS LC_DCDS 5.8

Dry Creek LC_DC1 LC_DC1 0.68

Greenhills Creek RG_GHCKD GH_GH1 0.25

Fording River RG_FODHE FR_FR1 3.1

Fording River RG_FOUNGD - 1.8

Fording River RG_FODNGD FR_FRABEC1 1.1

Fording River RG_MP1 FR_MULTIPLATE 0.96

Fording River RG_FOUSH - 1.4

Fording River RG_FOUKI FR_FR2 1.2

Fording River RG_FOBKS GH_FR3 1.9

Fording River RG_FOBSC FR_FR4, GH_FR 1.8

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
1.4

Fording River RG_FRCP1SW FR_FRCP1SW 1.4

Fording River RG_FRUPO FR_FRRD 2.2

Fording River RG_FODPO GH_PC2 4.3

Fording River RG_FO22 FR_FRABCH 3.1

Fording River RG_FOUEW FR_FR5 12

Fording River LC_FRUS LC_FRUS 5.3

Fording River LC_FRB LC_FRB 10
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GH_FR1 (Order - 

FR4 and 
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5,280 1,960 7,320 28 25 29 88 87 90 4,683 1,710 6,440 69 64 72 3,575 1,405 4,660

22,867 13,840 27,840 41 32 48 76 70 85 17,053 11,760 19,920 60 53 70 13,200 9,700 15,520

1,829 1,829 1,829 41 41 41 38 38 38 700 700 700 26 26 26 471 471 471

3,680 3,680 3,680 27 27 27 9.5 9.5 9.5 350 350 350 3.8 3.8 3.8 140 140 140

1,012 1,012 1,012 15 15 15 0.40 0.40 0.40 4.0 4.0 4.0 0.20 0.20 0.20 2.0 2.0 2.0

25,560 19,460 30,060 40 38 41 78 74 84 19,853 16,340 23,160 49 47 51 12,527 9,540 15,300

39,587 32,800 47,140 43 38 50 79 74 85 31,120 25,700 34,820 47 40 55 18,420 15,360 21,260

3,630 3,630 3,630 23 23 23 46 46 46 1,680 1,680 1,680 28 28 28 1,030 1,030 1,030

29,287 26,620 34,440 42 38 49 69 67 70 20,280 17,900 24,240 60 55 63 17,567 14,820 21,680

22,693 10,440 29,280 38 32 42 88 81 94 20,353 8,460 26,800 77 72 84 17,900 7,480 23,700

10,153 9,360 11,300 39 32 45 75 70 82 7,640 6,540 9,280 59 54 67 6,040 5,260 7,560

11,147 7,400 14,300 33 30 38 30 24 39 3,180 2,920 3,380 20 15 28 2,127 2,060 2,180

7,460 6,420 8,080 39 37 42 52 46 56 3,847 3,420 4,400 37 31 40 2,720 2,480 3,080

4,366 2,775 5,933 37 33 43 54 52 56 2,322 1,550 3,117 45 42 46 1,965 1,175 2,750

4,607 3,622 5,400 38 37 38 69 68 70 3,179 2,522 3,743 43 37 46 1,957 1,656 2,457

4,256 2,433 6,133 34 32 35 66 61 74 2,797 1,480 3,800 40 35 45 1,741 840 2,483

5,017 1,710 8,440 33 31 35 54 38 67 2,733 980 4,340 28 22 37 1,327 630 2,080

7,032 2,955 11,440 34 29 42 78 74 81 5,561 2,182 9,080 17 12 19 1,198 555 2,220

6,233 4,240 8,160 32 31 34 73 65 80 4,636 2,740 6,100 11 7.1 15 666 450 967

12,327 9,900 14,040 38 34 41 64 59 67 7,880 6,500 9,400 15 13 17 1,873 1,580 2,320

7,985 5,667 11,340 34 31 40 57 47 70 4,518 3,120 6,580 14 11 16 1,157 660 1,640

8,093 6,160 9,220 44 43 47 51 45 54 4,207 2,780 5,020 25 19 28 2,067 1,160 2,560

6,853 5,280 9,420 41 38 44 58 52 62 3,917 3,280 4,940 30 17 36 1,877 1,640 2,120

16,427 14,340 18,180 45 43 46 49 45 52 8,053 7,100 9,440 30 23 34 4,940 3,900 6,060

14,814 3,330 41,560 40 33 45 60 40 71 7,630 2,170 16,620 41 27 51 5,240 1,320 11,080

Biological Responses

Benthic Invertebrate Community Endpoints 

Total Abundance (# 
organisms / 3-min 

kick sample)

Total Richness 
(lowest practical 

level of taxonomy)

% Ephemeroptera, 
Plecoptera, and 

Trichoptera (EPT) EPT Abundance % Ephemeroptera
Ephemeroptera 

Abundance

Table 3.4: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 1, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (benthic invertebrate community).

P-value < 0.05 and MOD > 0 or MOD < 0 (benthic invertebrate community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.
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T Henretta Creek RG_HENUP FR_HC3 10

M Fording River RG_FO26 FR_UFR1 17

Fish Pond Creek RG_FC1 FR_FC1 0.29

Clode Creek RG_CLODE FR_CC1 5.3

Kilmarnock Creek RG_KICK FR_KC1 9.4

Dry Creek LC_DCDS LC_DCDS 5.8

Dry Creek LC_DC1 LC_DC1 0.68

Greenhills Creek RG_GHCKD GH_GH1 0.25

Fording River RG_FODHE FR_FR1 3.1

Fording River RG_FOUNGD - 1.8

Fording River RG_FODNGD FR_FRABEC1 1.1

Fording River RG_MP1 FR_MULTIPLATE 0.96

Fording River RG_FOUSH - 1.4

Fording River RG_FOUKI FR_FR2 1.2

Fording River RG_FOBKS GH_FR3 1.9

Fording River RG_FOBSC FR_FR4, GH_FR 1.8

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
1.4
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Fording River RG_FODPO GH_PC2 4.3

Fording River RG_FO22 FR_FRABCH 3.1

Fording River RG_FOUEW FR_FR5 12

Fording River LC_FRUS LC_FRUS 5.3

Fording River LC_FRB LC_FRB 10
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- - -1.3 -0.029 1.2 -1.6 -1.1 0.98 -1.3 0.26 0.13 1.2 -1.2 0.44

- - 2.2 1.8 1.9 -0.56 -1.3 -0.028 2.1 2.0 -1.1 2.6 2.4 3.4

- - - -3.8 - 1.7 - -4.3 - -3.9 - -2.0 - -3.7

- - - -2.8 - -0.92 - 0.55 - -0.75 - 1.3 - -0.45

- - 1.8 0.014 -3.7 -1.4 -2.2 -1.1 -1.8 -1.8 -0.40 -2.7 0 -1.6

- - 3.1 11 1.4 4.5 -1.8 -2.2 3.0 8.6 -1.5 -3.5 3.2 9.1

- - 4.4 1.4 3.3 0.88 -1.7 -1.5 4.8 1.5 -1.1 -2.7 5.2 0.82

- - -2.7 -6.2 -5.6 -1.4 3.5 6.1 -0.54 0.53 5.9 10 0.78 3.7

- - 1.4 1.6 2.5 3.7 -1.2 -3.6 1.3 0.95 -0.23 -2.7 1.9 1.2

- - 2.7 1.0 2.3 0.90 -0.69 1.3 2.9 1.7 0.32 2.2 3.8 2.5

- - 0.66 0.66 2.7 2.7 -2.7 -2.7 0.075 0.075 -2.3 -2.3 -0.014 -0.014

1.24 0 1.7 -1.2 -0.74 2.5 -5.5 -4.7 -0.40 -3.1 -5.7 -6.6 -0.67 -4.5

- - 0.035 -1.3 1.9 2.2 -4.8 -2.9 -1.2 -2.1 -5.3 -4.1 -1.9 -3.0

- - 0.45 -2.7 0.55 2.9 -3.0 -4.3 -0.30 -3.5 -3.0 -4.2 -0.44 -4.3

- - 0.23 0.34 1.8 4.3 0.0080 -1.4 0.20 0.0098 -0.76 -3.9 -0.034 -0.87

- - 0.78 -1.2 0.18 2.3 0.45 0.27 0.71 -0.93 -0.017 -1.5 0.69 -1.6

- - 0.085 -1.3 0.38 1.6 -3.4 -4.3 -0.63 -2.1 2.6 -7.0 1.1 -3.7

- - - 2.5 - -1.2 - 2.4 - 2.6 - 1.7 - 2.4

- - - -3.4 - -1.2 - -1.7 - -4.0 - 0.86 - -2.1

- - 0.42 -0.67 3.4 -0.022 -3.6 -1.2 -0.46 -1.1 2.3 -4.2 1.7 -2.8

- - -2.6 0.42 -0.24 1.1 -1.2 0.13 -3.0 0.40 0.29 -3.7 -2.1 -1.3

- - 0.080 0.90 3.6 0.067 -2.8 -4.0 -0.67 -0.21 -0.27 -4.8 -0.026 -0.98

- - 3.0 -2.2 1.5 1.8 -0.81 -4.9 2.1 -3.5 -1.9 -5.1 1.7 -4.6

- - 2.1 0.66 2.3 1.8 -2.8 -1.5 1.2 0.17 -2.9 -3.5 1.0 -0.84

1.2 50 -0.14 -1.0 0.89 0.89 -2.5 -3.9 -0.73 -2.0 0.93 -2.7 0.38 -2.2
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Table 3.4: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 1, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (benthic invertebrate community).

P-value < 0.05 and MOD > 0 or MOD < 0 (benthic invertebrate community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.
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effects may be occurring and to present data in a consistent format as the ADIT (Golder 2020c). 

Peak seasonal concentrations of mine-related water quality constituents were lower than the 

EVWQP benchmarks for effects to benthic invertebrates or interim screening value (ADIT score 

of zero) in most areas throughout the MU, and have not changed over time, with some 

notable exceptions (Table 3.4).  Aqueous concentrations of nitrate and total selenium rated higher 

in tributaries (e.g., Clode Creek, Kilmarnock Creek) than most main stem areas in 2019.  In the 

main stem of the Fording River, higher ADIT scores for nitrate, total selenium, and sulphate were 

identified at the Compliance point (FR_FRCP1), in particular in the winter months related to 

seasonal drying upstream of Cataract Creek (Minnow and Lotic 2020a).  In LCO Dry Creek, while 

concentrations of mine-related constituents remained below the lowest EVWQP Level 1 

benchmark for selenium, sulphate, and cadmium and interim screening value for nickel in most 

cases, concentrations have increased dramatically over time (Table 3.4).  Calcite index values in 

riffles associated with BIC sampling were given an ADIT rating of zero (<0.95) in the majority of 

monitoring areas, but calcite indices were approaching or higher than 1.0 (upper limit of the 

normal range), in several key areas, including the reference area on the Fording River 

(RG_FO26), Fording River downstream of the North tailings pond (NTP; RG_FOUSH), 

Fording River at the Compliance point (RG_FOBCP), Fording River upstream and downstream 

of LCO Dry Creek, and in LCO Dry Creek (Table 3.4).  Temperature and flow were within typical 

ranges based on ADIT scores of zero (Golder 2020c, Table 3.4).   

Very few changes in BIC metrics were identified compared to the previous RAEMP cycle (2015), 

indicating that despite some observed effects, communities have been consistent over time. 

The most prominent effects in 2019 were observed in Fish Pond Creek, Clode Creek, Kilmarnock 

Creek, Greenhills Creek, the Fording River downstream of the multiplate culvert (RG_MP1) 

and the Fording River between Cataract Creek and LCO Dry Creek (Table 3.4).  Effects were 

primarily observed in % EPT and % Ephemeroptera, while absolute  abundance metrics and 

richness were within normal ranges in most cases.  Tissue selenium concentrations in 

composite-taxa benthic invertebrate samples have not changed significantly over time in any area 

except LCO Dry Creek .  Selenium concentrations in all muscle samples collected from westslope 

cutthroat trout in MU1 in the current RAEMP cycle were below the EVWQP Level 1 benchmark 

(muscle-equivalent) and have not changed over time Table 3.4).  

Fish population monitoring identified a substantial decrease in population size applicable to all 

age classes in 2019 compared to 2017.  More details on fish endpoints are discussed under 

RAEMP question 4 (see Section 3.6.1.4). 
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3.6.1.2 Were Any Identified Changes Unexpected (i.e., Inconsistent with Model 

Predictions or General Expectations)?  

Measured concentrations of all four modelled Order constituents were substantially greater than 

projections in LCO Dry Creek in 2019 (Table 3.5).  Concentrations of sulphate and dissolved 

cadmium were higher than projected in Clode Creek, and dissolved cadmium was higher than 

projected in Kilmarnock Creek (Table 3.5).  In the main stem Fording River, nitrate and sulphate 

concentrations were higher than projected at FR_FR2 (RG_FOUKI), located downstream from 

the South tailings pond, while nitrate, total selenium, and sulphate concentrations were above 

projections at FR_FR4 (RG_FOBSC) and total selenium and sulphate were above projections at 

FR_FRCP1 (Compliance; RG_FOBCP; Table 3.5). Based on the selenium bioaccumulation 

model, benthic invertebrates from LCO Dry Creek and Greenhills had tissue selenium 

concentrations greater than projected (Golder 2020d, Minnow 2019b, 2020b).  Concentrations of 

nitrate, sulphate, and dissolved cadmium were also higher than projected at the reference area, 

FR_UFR1 (RG_FO26), but concentrations were low and did not translate into an effect on 

biological endpoints (Table 3.5).  

Projected effects on BIC were higher than expected at RG_CLODE (abundance, richness, 

% EPT, and EPT abundance).  Since aqueous concentrations of mine-related constituents were 

projected to be high in Clode Creek, effects on Ephemeroptera (% and abundance) 

were expected (i.e., measured and projected ADIT scores were equal).  The ADIT scores for 

abundance, richness, EPT abundance, and Ephemeroptera abundance were higher than 

expected in Greenhills Creek (RG_GHCKD).  A 10% effect on % EPT (i.e., ADIT score of 1) was 

also observed at LC_DCDS, where effects were not expected (i.e., ADIT score of zero).  At all 

other tributaries in MU1, effects were within expectations, or effects were not observed 

(Table 3.5). 

In the main stem Fording River, effects to BIC were greater than expected for one or more 

endpoints at all areas for which projections were available except RG_FODGH (downstream of 

Greenhills Creek; Table 3.5). In particular, greater observed effects on % EPT and EPT 

abundance were identified.  By contrast, observed effects to % Ephemeroptera were only greater 

than expected effects at RG_FODPO and RG_FO22, with a general expectation that 

% Ephemeroptera observed at RG_FRCP1SW and RG_FRUPO was also indicative of an effect 

despite no projections for those areas (Table 3.5).   

In addition to chemistry and benthic invertebrate results, the decline in the westslope cutthroat 

trout population in the upper Fording River was an unexpected change.  More details on fish 

endpoints are discussed under RAEMP question 4 (see Section 3.6.1.4).



Table 3.5: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 1, 
RAEMP 2019   

Low High Low High Low High
T Henretta Creek RG_HENUP FR_HC3 - - - - - - - - - -

M Fording River RG_FO26 FR_UFR1 0.046 0.046 0.23 156 156 194  1.1 1.1 1.0 

Fish Pond Creek RG_FC1 FR_FC1 - - - - - - - - - - -

Clode Creek RG_CLODE FR_CC1 94 131 99 1277 1675 1230  179 216 191 

Kilmarnock Creek RG_KICK FR_KC1 133 143 103 1599 1752 1520  298 321 306 

Dry Creek LC_DCDS LC_DCDS 5.1 5.9 28 243 275 422  3.1 4.0 51.5 

Dry Creek LC_DC1 LC_DC1 3.5 4.2 9.4 220 234 281  2.6 3.2 17.8 

Greenhills Creek RG_GHCKD GH_GH1 7.8 13 6.9 1087 1336 1190  188 199 178 

Fording River RG_FODHE FR_FR1 4.3 5.9 4.5 329 408 325  23 29 27 

Fording River RG_FOUNGD - - - - - - - - - - - -

Fording River RG_FODNGD FR_FRABEC1 - - - - - - - - - - -

Fording River RG_MP1 FR_MULTIPLATE - - - - - - - - - - -

Fording River RG_FOUSH - - - - - - - - - - - -

Fording River RG_FOUKI FR_FR2 16 17 21 564 628 627  53 56 51 

Fording River RG_FOBKS GH_FR3 - - - - - - - - - - -

Fording River RG_FOBSC FR_FR4, GH_FR 21 22 23 688 821 792  100 104 142 

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
29 31 29 734 888 2680  112 117 623 

Fording River RG_FRCP1SW FR_FRCP1SW - - - - - - - - - - -

Fording River RG_FRUPO FR_FRRD - - - - - - - - - - -

Fording River RG_FODPO GH_PC2 27 30 22 720 865 733  108 113 104 

Fording River RG_FO22 FR_FRABCH 26 29 21 740 865 679  103 109 96 

Fording River RG_FOUEW FR_FR5 - - - - - - - - - - -

Fording River LC_FRUS LC_FRUS - - - - - - - - - - -

Fording River LC_FRB LC_FRB - - - - - - - - - - -

Fording River RG_FODGH
GH_FR1 (Order - 

FR4 and 
Compliance)

16 18 12 598 704 542  67 71 65 

Within (), 
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Below ()?St
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Stream Name

Biological
Area Code

Teck Water 
Station Code
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Above () or 
Below ()?

Projection
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Maximum 
Monthly 
Average

Reference
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ed  Total Selenium (µg/L)

Water Quality Projections

Nitrate (mg/L)

Projection

Monitored 
Maximum 
Monthly 
Average

Hardness (mg/L 
CaCO3)

Monitored Maximum 
Monthly Average 

(hardness, mg/L CaCO3)

Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = 
milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = 
highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using 
predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). 
Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation 
model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM 
considering the 2019 IPA Permitted Development Scenario.
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Table 3.5: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 1, 
RAEMP 2019   

T Henretta Creek RG_HENUP FR_HC3

M Fording River RG_FO26 FR_UFR1

Fish Pond Creek RG_FC1 FR_FC1

Clode Creek RG_CLODE FR_CC1

Kilmarnock Creek RG_KICK FR_KC1

Dry Creek LC_DCDS LC_DCDS

Dry Creek LC_DC1 LC_DC1

Greenhills Creek RG_GHCKD GH_GH1

Fording River RG_FODHE FR_FR1

Fording River RG_FOUNGD -

Fording River RG_FODNGD FR_FRABEC1

Fording River RG_MP1 FR_MULTIPLATE

Fording River RG_FOUSH -

Fording River RG_FOUKI FR_FR2

Fording River RG_FOBKS GH_FR3

Fording River RG_FOBSC FR_FR4, GH_FR

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
Fording River RG_FRCP1SW FR_FRCP1SW

Fording River RG_FRUPO FR_FRRD

Fording River RG_FODPO GH_PC2

Fording River RG_FO22 FR_FRABCH

Fording River RG_FOUEW FR_FR5

Fording River LC_FRUS LC_FRUS

Fording River LC_FRB LC_FRB

Fording River RG_FODGH
GH_FR1 (Order - 
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Low High Low High Low High
- - - - - - - - - - 4.6 -

19 19 49  0.0094 0.0094 0.017  5.4 5.4 3.0 

- - - - - - - - - - 6.5 -

472 681 681  0.34 0.36 0.53  15 15 9.9 

865 998 863  0.34 0.37 1.1  16 17 5.2 

14 18 142  0.068 0.072 0.13  6.5 6.8 26 

12 15 57  0.056 0.06 0.047  6.3 6.6 8.9 

829 897 843  0.11 0.11 0.034  15 15 17 

188 203 159  0.021 0.024 0.037  9.6 10.0 5.8 

- - - - - - - - - - 6.7 -

- - - - - - - - - - 6.5 -

- - - - - - - - - - 6.6 -

- - - - - - - - - - 5.8 -

262 271 293  0.15 0.16 0.086  11 11 8.1 

- - - - - - - - - - 8.3 -

415 455 492  0.2 0.23 0.061  13 13 12 

456 495 1940  0.22 0.25 0.058  13 13 7.7 

- - - - - - - - - - 7.7 -

- - - - - - - - - - 7.0 -

444 476 412  0.21 0.24 0.039  13 13 6.1 

428 455 375  0.2 0.23 0.041  13 13 7.1 

- - - - - - - - - - 6.7 -

- - - - - - - - - - 8.7 -

- - - - - - - - - - 8.8 -

312 368 286  0.14 0.16 0.023  12 12 8.2 

Within (), 
Above () or 
Below ()?

Projection

Monitored 
Maximum 
Monthly 
Average

Projection

Monitored 
Maximum 
Monthly 
Average

Within (), 
Above () or 
Below ()?

Modelled BITSe Monitored 
BIT Se 

Water Quality Projections Composite-taxa Benthic Invertebrate Tissue 
Selenium (mg/kg dw)

Within (), 
Above () or 
Below ()?

Sulphate (mg/L) Dissolved Cadmium (µg/L)

Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = 
milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = 
highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using 
predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). 
Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation 
model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM 
considering the 2019 IPA Permitted Development Scenario.
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Table 3.5: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 1, 
RAEMP 2019   

T Henretta Creek RG_HENUP FR_HC3

M Fording River RG_FO26 FR_UFR1

Fish Pond Creek RG_FC1 FR_FC1

Clode Creek RG_CLODE FR_CC1

Kilmarnock Creek RG_KICK FR_KC1

Dry Creek LC_DCDS LC_DCDS

Dry Creek LC_DC1 LC_DC1

Greenhills Creek RG_GHCKD GH_GH1

Fording River RG_FODHE FR_FR1

Fording River RG_FOUNGD -

Fording River RG_FODNGD FR_FRABEC1

Fording River RG_MP1 FR_MULTIPLATE

Fording River RG_FOUSH -

Fording River RG_FOUKI FR_FR2

Fording River RG_FOBKS GH_FR3

Fording River RG_FOBSC FR_FR4, GH_FR

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
Fording River RG_FRCP1SW FR_FRCP1SW

Fording River RG_FRUPO FR_FRRD

Fording River RG_FODPO GH_PC2

Fording River RG_FO22 FR_FRABCH

Fording River RG_FOUEW FR_FR5

Fording River LC_FRUS LC_FRUS

Fording River LC_FRB LC_FRB

Fording River RG_FODGH
GH_FR1 (Order - 

FR4 and 
Compliance)
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Stream Name
Biological
Area Code

Teck Water 
Station Code

Reference

Fording
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Low High Low High Low High Low High
- - - - 0 - - - - - 0 -

0% 0% 0 0 0  0% 0% 0 0 0 

- - - - 3 - - - - - 0 -

12% 27% 1 2 3  12% 27% 1 2 3 

43% 55% 2 3 3  43% 55% 2 3 3 

1% 1% 0 0 0  1% 1% 0 0 0 

1% 1% 0 0 0  1% 1% 0 0 0 

28% 36% 2 2 3  28% 36% 2 2 3 

1% 1% 0 0 0  1% 1% 0 0 0 

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

2% 2% 0 0 1  2% 2% 0 0 0 

- - - - 0 - - - - - 0 -

2% 3% 0 0 0  2% 3% 0 0 0 

4% 4% 0 0 0  4% 4% 0 0 0 

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

3% 4% 0 0 0  3% 4% 0 0 0 

3% 4% 0 0 0  3% 4% 0 0 0 

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

2% 2% 0 0 0  2% 2% 0 0 0 

Expected Effect

Total Abundance Richness

Expected ADIT Score Measured 
ADIT Score

Measured 
ADIT Score

Within (), 
Above () or 
Below ()?

Benthic Invertebrate Community Projections

Expected ADIT Score
Within (), 

Above () or 
Below ()?

Expected Effect

Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = 
milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = 
highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using 
predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). 
Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation 
model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM 
considering the 2019 IPA Permitted Development Scenario.
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Table 3.5: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 1, 
RAEMP 2019   

T Henretta Creek RG_HENUP FR_HC3

M Fording River RG_FO26 FR_UFR1

Fish Pond Creek RG_FC1 FR_FC1

Clode Creek RG_CLODE FR_CC1

Kilmarnock Creek RG_KICK FR_KC1

Dry Creek LC_DCDS LC_DCDS

Dry Creek LC_DC1 LC_DC1

Greenhills Creek RG_GHCKD GH_GH1

Fording River RG_FODHE FR_FR1

Fording River RG_FOUNGD -

Fording River RG_FODNGD FR_FRABEC1

Fording River RG_MP1 FR_MULTIPLATE

Fording River RG_FOUSH -

Fording River RG_FOUKI FR_FR2

Fording River RG_FOBKS GH_FR3

Fording River RG_FOBSC FR_FR4, GH_FR

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
Fording River RG_FRCP1SW FR_FRCP1SW

Fording River RG_FRUPO FR_FRRD

Fording River RG_FODPO GH_PC2

Fording River RG_FO22 FR_FRABCH

Fording River RG_FOUEW FR_FR5

Fording River LC_FRUS LC_FRUS

Fording River LC_FRB LC_FRB

Fording River RG_FODGH
GH_FR1 (Order - 

FR4 and 
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Low High Low High Low High Low High
- - - - 0 - - - - - 0 -

0% 0% 0 0 1  0% 0% 0 0 0 

- - - - 2 - - - - - 3 -

12% 27% 1 2 3  12% 27% 1 2 3 

43% 55% 2 3 3  43% 55% 2 3 3 

1% 1% 0 0 1  1% 1% 0 0 0 

1% 1% 0 0 0  1% 1% 0 0 0 

28% 36% 2 2 1  28% 36% 2 2 3 

1% 1% 0 0 2  1% 1% 0 0 0 

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 3 - - - - - 1 -

- - - - 2 - - - - - 0 -

2% 2% 0 0 2  2% 2% 0 0 2 

- - - - 1 - - - - - 0 -

2% 3% 0 0 2  2% 3% 0 0 1 

4% 4% 0 0 2  4% 4% 0 0 1 

- - - - 0 - - - - - 0 -

- - - - 1 - - - - - 0 -

3% 4% 0 0 1  3% 4% 0 0 0 

3% 4% 0 0 2  3% 4% 0 0 0 

- - - - 2 - - - - - 0 -

- - - - 2 - - - - - 0 -

- - - - 2 - - - - - 0 -

2% 2% 0 0 2  2% 2% 0 0 0 

Within (), 
Above () or 
Below ()?

Within (), 
Above () or 
Below ()?

EPT Abundance

Expected Effect Expected ADIT Score Expected Effect Expected ADIT Score

Benthic Invertebrate Community Projections

% EPT

Measured 
ADIT Score

Measured 
ADIT Score

Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = 
milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = 
highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using 
predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). 
Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation 
model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM 
considering the 2019 IPA Permitted Development Scenario.
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Table 3.5: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 1, 
RAEMP 2019   

T Henretta Creek RG_HENUP FR_HC3

M Fording River RG_FO26 FR_UFR1

Fish Pond Creek RG_FC1 FR_FC1

Clode Creek RG_CLODE FR_CC1

Kilmarnock Creek RG_KICK FR_KC1

Dry Creek LC_DCDS LC_DCDS

Dry Creek LC_DC1 LC_DC1

Greenhills Creek RG_GHCKD GH_GH1

Fording River RG_FODHE FR_FR1

Fording River RG_FOUNGD -

Fording River RG_FODNGD FR_FRABEC1

Fording River RG_MP1 FR_MULTIPLATE

Fording River RG_FOUSH -

Fording River RG_FOUKI FR_FR2

Fording River RG_FOBKS GH_FR3

Fording River RG_FOBSC FR_FR4, GH_FR

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
Fording River RG_FRCP1SW FR_FRCP1SW

Fording River RG_FRUPO FR_FRRD

Fording River RG_FODPO GH_PC2

Fording River RG_FO22 FR_FRABCH

Fording River RG_FOUEW FR_FR5

Fording River LC_FRUS LC_FRUS

Fording River LC_FRB LC_FRB

Fording River RG_FODGH
GH_FR1 (Order - 
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Low High Low High Low High Low High
- - - - 0 - - - - - 0 -

0% 0% 0 0 0  0% 0% 0 0 0 

- - - - 2 - - - - - 3 -

74% 79% 3 3 3  74% 79% 3 3 3 

82% 84% 3 3 3  82% 84% 3 3 3 

4% 4% 0 0 0  4% 4% 0 0 0 

2% 3% 0 0 0  2% 3% 0 0 0 

24% 31% 2 2 2  24% 31% 2 2 3 

2% 2% 0 0 0  2% 2% 0 0 0 

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 2 - - - - - 0 -

- - - - 2 - - - - - 0 -

12% 13% 1 1 0  12% 13% 1 1 1 

- - - - 1 - - - - - 1 -

22% 24% 2 2 2  22% 24% 2 2 1 

36% 40% 2 2 2  36% 40% 2 2 2 

- - - - 3 - - - - - 1 -

- - - - 3 - - - - - 2 -

33% 38% 2 2 3  33% 38% 2 2 1 

31% 36% 2 2 3  31% 36% 2 2 1 

- - - - 2 - - - - - 0 -

- - - - 2 - - - - - 0 -

- - - - 2 - - - - - 0 -

13% 16% 1 1 1  13% 16% 1 1 0 

Expected Effect Expected ADIT Score

% Ephemeroptera

Within (), 
Above () or 
Below ()?

Benthic Invertebrate Community Projections

Ephemeroptera Abundance

Within (), 
Above () or 
Below ()?

Expected Effect Expected ADIT Score Measured 
ADIT Score

Measured 
ADIT Score

Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = 
milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = 
highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using 
predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). 
Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation 
model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM 
considering the 2019 IPA Permitted Development Scenario.
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Table 3.5: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 1, 
RAEMP 2019   

T Henretta Creek RG_HENUP FR_HC3

M Fording River RG_FO26 FR_UFR1

Fish Pond Creek RG_FC1 FR_FC1

Clode Creek RG_CLODE FR_CC1

Kilmarnock Creek RG_KICK FR_KC1

Dry Creek LC_DCDS LC_DCDS

Dry Creek LC_DC1 LC_DC1

Greenhills Creek RG_GHCKD GH_GH1

Fording River RG_FODHE FR_FR1

Fording River RG_FOUNGD -

Fording River RG_FODNGD FR_FRABEC1

Fording River RG_MP1 FR_MULTIPLATE

Fording River RG_FOUSH -

Fording River RG_FOUKI FR_FR2

Fording River RG_FOBKS GH_FR3

Fording River RG_FOBSC FR_FR4, GH_FR

Fording River RG_FOBCP
FR_FRCP1 

(Compliance)
Fording River RG_FRCP1SW FR_FRCP1SW

Fording River RG_FRUPO FR_FRRD

Fording River RG_FODPO GH_PC2

Fording River RG_FO22 FR_FRABCH

Fording River RG_FOUEW FR_FR5

Fording River LC_FRUS LC_FRUS

Fording River LC_FRB LC_FRB

Fording River RG_FODGH
GH_FR1 (Order - 
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Compared to 
General 

Expectations
Y/N/Uncertain

- -

Y -

- -

Y Uncertain

N -

Y -

Y -

Y -

- -

- -

- -

- Y

- -

Y -

- -

Y -

Y -

- Uncertain

- Y

Y -

Y -

- -

- -

- -

N -

Are any conditions "unexpected"?

Compared to 
Projections

Y/N

Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = 
milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = 
highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using 
predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). 
Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation 
model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM 
considering the 2019 IPA Permitted Development Scenario.
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3.6.1.3 Does the Weight of Evidence Indicate the Unexpected Changes are Mine-related?  

One or more unexpected effect(s) occurred at 13 monitoring areas in MU1 

(RG_FO26, RG_CLODE, LC_DCDS, LC_DC1, RG_GHCKD, RG_MP1, RG_FOUKI, 

RG_FOBSC, RG_FOBCP, RG_FRCP1SW, RG_FRUPO, RG_FODPO, and 

RG_FO22; Table 3.6).   

Nitrate concentrations have increased compared to the base year in both reference stations 

(FR_UFR1 and FR_HC3), but have not statistically changed since 2014 and 2015, respectively, 

and were below the EVWQP Level 1 benchmark.  Selenium concentrations have also increased, 

albeit to a lesser degree at both stations, and a small but significant increase in sulphate was 

detected at FR_HC3 in 2019 compared to 2012.  Concentrations of both selenium and sulphate 

were below their most conservative EVWQP Level 1 benchmarks (most sensitive).  There remains 

considerable uncertainty around the source of the small increase in water quality constituent 

concentrations in the reference areas, as no clear pathway for mine influence has been identified. 

Measured concentrations of mine-related constituents were close to or within the projections in 

Clode Creek (RG_CLODE), and a high level of mine influence was expected given the influence 

of Clode Sedimentation Ponds.  This was reflected in concentrations of mine-related constituents 

above the EVWQP Level 3 benchmarks and screening values.  While BIC metrics reflected 

greater effects than predicted by water quality, it is likely that other mine-related stressors not 

accounted for in the projections for nitrate, sulphate, dissolved cadmium, and selenium are also 

influencing the BIC in this tributary, potentially including calcite, aqueous nickel, or TDS. 

Water from Clode will be subject to treatment in the Eagle 4 Saturated Rock Fill (with first phase 

of treatment planned in 2021) and as such, improvement to water quality in Clode Creek is 

expected in the future.   

Increasing concentrations of key mine-related water quality constituents in LCO Dry Creek which 

were greater than projected are being evaluated in detail in the LCO Dry Creek LAEMP 

(Minnow 2020a).  In 2019, aqueous concentrations of mine-related constituents including nitrate, 

sulphate, and total selenium in LCO Dry Creek continued to increase relative to levels observed 

in 2018 (Minnow 2019). Benthic invertebrate tissue selenium concentrations were higher than 

projected in September 2019, but concentrations in samples collected in 2019 (June, September, 

December; Minnow 2020a) were generally lower than 2018 (Minnow 2019a).  Aqueous selenium 

species in LCO Dry Creek were dominated by selenate, while higher concentrations of organic 

selenium species (specifically methylseleninic acid and dimethylselenoxide) present in DCWMS 

Sedimentation Ponds likely contributed to selenium bioaccumulation downstream at LC_SPDC 

(constructed discharge channel downstream of the ponds) and LC_DCDS (Lorax 2020). 

The creation of eutrophic lentic environments (i.e., the DCWMS Sedimentation Ponds) in the 



Compared to 
Projections

Compared to 
General 

Expectations

Y/N Y/N/Uncertain

Reference
Fording 
River

RG_FO26 FR_UFR1 Y - WQ
Under 

investigation

Possible mine influence, but the route 
of exposure is not known.  Overall, 
concentrations of  mine-related 
constituents remain low (less than 
EVWQP Level 1 Benchmarks, 
BCWQGs, and Interim screening 
values), and no effects to BIC are 
expected. 

Current report, 
FRO LAEMP 

(Minnow and Lotic 
2020a).  

Clode 
Creek

RG_CLODE FR_CC1 Y Uncertain WQ/BIC Mine-related

Mine influence in Clode Creek is high.  
BIC projections do not take into 
account  other potential aqueous mine-
related constituents (e.g., nickel, 
TDS), or calcite.  All are likely 
contributing to observed effects. 

Current report. 

Dry Creek LC_DCDS LC_DCDS Y

Dry Creek LC_DC1 LC_DC1 Y

Greenhills 
Creek

RG_GHCKD GH_GH1 Y -
BI tissue 

selenium/ BIC

Mine-
related/under 
investigation

Water quality constituents were within 
expected ranges, but measured BI 
tissue selenium was above predicted 
concentrations based on model.  This 
is likely related to the influence of 
Greenhills Pond, located in close 
proximity upstream. Effects on BIC 
(abundance, richness,  EPT 
abundance, E abundance) are likely 
related to water quality and calcite 
presence in Greenhills Creek. 

Current Report, 
Greenhills Creek 

Aquatic Monitoring 
Program (Minnow 

2020b).

Fording 
River

RG_MP1
FR_MULTIPLA

TE
- Y BIC

Under 
investigation

No water quality or BIC projections 
were available for RG_MP1, but a 
marked decrease in % EPT and % 
Ephemeroptera was observed in 2019 
compared to previous years. Further 
investigations under the FRO LAEMP 
and the current report suggest that the 
difference may be due to sampling in 
different riffle microhabitats created 
through habitat modification in 2016 
under Teck's Fisheries Act 
Authorization offsetting plan. 
Confirmation sampling will occur in 
September 2020. 

Current report, 
FRO LAEMP 

(Minnow and Lotic 
2020a)  

Fording 
River

RG_FOUKI FR_FR2 Y - WQ/BIC
Under 

investigation

The cause of the unexpected 
increases in aqueous nitrate and 
sulphate concentrations, as well as % 
EPT and EPT abundance lower than 
expected, is under investigation. 
Concentrations of mine-related 
constituents in sediment (e.g., 
selenium, PAHs) are also elevated at 
this location.  RG_FOUKI is located 
downstream of the South Tailings 
Pond (STP), and work is currently 
underway to understand subsurface 
flows from the STP and how they 
relate to water quality, sediment 
quality, and BIC in the Fording River. 

Current report, 
FRO LAEMP 

(Minnow and Lotic 
2020a), SNC 
Lavalin 2020  

Note:  "-" indicates no projections or general expectations.

-

Mine-
exposed

Biological
Area Code

Teck Water 
Station Code

Cause(s)

Are any conditions 
"unexpected"?

What is the cause of the "unexpected" condition? (Mine-related 
and/or natural)

Documentation 
(i.e., document 

where details can 
be found)

Table 3.6:  Cause(s) of Unexpected Conditions, RAEMP Question 3 and Management Question 5, Management Unit 1, RAEMP, 
2019   

Endpoints 
Affected

Current report, Dry 
Creek LAEMP 

(Minnow 2019a, 
2020a). 

Water quality has increased at a rate 
of change greater than projected, 
especially in upper Dry Creek 
downstream of the Dry Creek water 
management system (DCWMS).  
Tissue selenium concentrations were 
elevated compared to expected based 
on projected water quality, thought to 
be due to hydraulic retention time, and 
enhanced primary production due to 
naturally elevated orthophosphate 
concentrations in Dry Creek.

WQ/BI tissue 
selenium

Explanation

Mine-related

Exposure 
Type

Stream 
Name
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Compared to 
Projections

Compared to 
General 

Expectations

Y/N Y/N/Uncertain

Biological
Area Code

Teck Water 
Station Code

Cause(s)

Are any conditions 
"unexpected"?

What is the cause of the "unexpected" condition? (Mine-related 
and/or natural)

Documentation 
(i.e., document 

where details can 
be found)

Table 3.6:  Cause(s) of Unexpected Conditions, RAEMP Question 3 and Management Question 5, Management Unit 1, RAEMP, 
2019   

Endpoints 
Affected

Explanation

Exposure 
Type

Stream 
Name

Fording 
River 

RG_FOBSC
FR_FR4, 
GH_FR

Y

Fording 
River

RG_FOBCP
FR_FRCP1 

(Compliance)
Y

Fording 
River

RG_FRCP1SW FR_FRCP1SW - Uncertain

Mine-related 
and Natural/ 

Under 
investigation

This area of the Fording River 
naturally goes subsurface in the winter 
low flow months, leading to an often 
prolonged dry period.  An investigation 
is currently ongoing to understand the 
cumulative impacts of seasonal drying 
and mine influence on the BIC. 

FRO LAEMP 
(Minnow and Lotic 

2020a)

Fording 
River

RG_FRUPO FR_FRRD - Y

Fording 
River

RG_FODPO GH_PC2 Y -

Fording 
River

RG_FO22 FR_FRABCH Y -

Note:  "-" indicates no projections or general expectations.

Mine-related-

Mine-
exposed

Current report, 
FRO LAEMP 

(Minnow and Lotic 
2020a).  

Effects to BIC were probably related to 
concentrations of water quality 
constituents (e.g., nitrate, sulphate) 
that were higher than expected.

WQ/BIC

Current report, 
FRO LAEMP 

(Minnow and Lotic 
2020a).  

WQ/BIC

Mine-related 
and Natural

This section of the Fording River 
receives significant groundwater 
influence that is thought to originate 
from the Kilmarnock alluvial fan and 
travel downgradient.  Investigations in 
the FRO LAEMP have identified both 
habitat and mine-related factors as 
potentially contributing to BIC effects, 
including water quality, flow, and 
substrate size. 
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upper LCO Dry Creek drainage has imparted changes to the aquatic environment that promote 

the generation of organic selenium compounds, which are predicted to exhibit significantly greater 

bioavailability as compared to their inorganic counterparts (e.g., selenate and selenite; 

Lorax 2020).  Temporal variability in benthic invertebrate selenium bioaccumulation was likely 

related to annual variability in precipitation and the resulting changes in hydraulic retention time 

(HRT) in the DCWMS Sedimentation Ponds (Lorax 2020).  Despite elevated tissue selenium 

concentrations, changes in BIC metrics were minor in Dry Creek.  In 2019, % EPT was within the 

normal range for all areas of Dry Creek except for areas LC_DC3 (located upstream of the ponds) 

and LC_SPDC (constructed discharge channel) where values were below the normal range 

(Minnow 2020a).  Percent Ephemeroptera was within the normal range in all areas of Dry Creek 

except for area LC_SPDC (Minnow 2020a).  

Water quality was within the projected range in Greenhills Creek.  Selenium concentrations in 

benthic invertebrate tissue, however, were higher than expected.  This was most likely due to the 

influence of Greenhills Creek Sedimentation Pond, which represents lentic conditions. 

Studies have shown that selenium accumulation in the food web tends to be greater in lentic than 

lotic systems with similar concentrations of selenium in water (US EPA 2016, Deforest et al. 2017), 

and this effect may carry over into lotic habitats immediately downstream of lentic areas, similar 

to the effects observed in Dry Creek.  Effects to BIC were greater than expected based on water 

quality projections; however, an increase in % EPT was observed in 2019 compared to previous 

sampling years, suggesting an improvement in the BIC in that year.  Results from the Greenhills 

Creek Aquatic Monitoring program saw no change in density or biomass over time but confirmed 

an increase in % EPT in 2019 (Minnow 2020b).  Effects to BIC in Greenhills Creek may be 

influenced by high calcite presence and concretion, as well as elevated concentrations of 

constituents not included in the BIC effects modelling (e.g., total nickel; Table 3.5).   

In 2019, a marked and unexpected decline in % EPT and % Ephemeroptera was observed at 

RG_MP1, located downstream of the Fording River multiplate culvert.  Limited water quality data 

were available (i.e., concurrent with biological sampling only), but of the data available only nitrate 

concentrations were above EVWQP benchmarks.  In addition to the observed decline in BIC 

metrics, a comparable decrease in the site-specific normal range for % Ephemeroptera was also 

observed, leading to a hypothesis that habitat changes may have been a contributing factor. 

Further investigation identified larger substrate size and increased flow as contributing to the 

change in the site-specific normal range (see Appendix J).  The decrease in % Ephemeroptera 

and % EPT was largely due to an increase in the number of organisms from the family 

Chironomidae, in particular two subgroups know to inhabit flowing waters (Diamesinae and 

Orthcladiinae; Merritt et al. 2008, USGS 2016).  The section of river around RG_MP1 was subject 

to habitat modification under Teck’s Fisheries Act Authorization offsetting plan in 2016 
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(Appendix Table G.219), including the addition of constructed riffles and large boulders to provide 

refuge areas for fish.  The modification created microhabitat riffle areas that differed in pebble 

size and velocity.  Thus, the difference observed in 2019 was likely due to sampling a 

different microhabitat (i.e., within the whitewater riffle as opposed to the top of the riffle where 

substrate and velocity was likely more similar to riffles present prior to habitat work) 

than previous years.  Sampling in 2020 will address this hypothesis through sample collection in 

both riffle types.  Other possible contributing factors (e.g., changes in water 

quality, sedimentation) will also be evaluated in 2020.  

Concentrations of nitrate and sulphate were elevated compared to projections at RG_FOUKI, and 

% EPT and EPT abundance were lower (higher ADIT score) than expected.  RG_FOUKI is 

located downstream of the FRO South tailings pond (STP), and the cause of the unexpected 

results at this area is being investigated through the FRO LAEMP. Concentrations of metals and 

PAHs in sediment at RG_FOUKI were also elevated compared to other areas in the Fording main 

stem, and a notable decreasing spatial pattern from RG_FOUKI to downstream was observed for 

many sediment constituents.  Teck is currently investigating subsurface flow patterns from the 

STP, and that work will be evaluated in the context of understanding chemical stressors and the 

impact on BIC at RG_FOUKI in the FRO LAEMP.   

Water quality at RG_FOBSC (FR_FR4; nitrate, total selenium, sulphate) and RG_FOBCP 

(FR_FRCP1; total selenium, sulphate) was poorer than predicted in 2019 but concentrations of 

constituents have not been increasing over time.  Both monitoring areas are downstream of 

substantially mine-impacted tributaries (Swift Creek and Cataract Creek).  

Constituent concentrations higher than EVWQP benchmarks at both areas were largely a result 

of low flow conditions in winter and drying that occurred between Swift and Cataract creeks in the 

first quarter of 2019.  The drying that occurred upstream of Cataract Creek in the winter of 

2018/2019 disconnected the Fording River flow upstream of FR_FRCP1, causing water chemistry 

to predominantly reflect that of Cataract Creek.  In August of 2019, however, Cataract Creek flow 

was re-directed through Swift Sedimentation Ponds to Swift Creek in advance of water treatment 

which facilitated better mixing upstream of FR_FRCP1.  Greater than projected effects to BIC in 

these areas were also likely a result of elevated aqueous concentrations of mine-related 

constituents, as well as potentially related to the impacts of seasonal drying in these areas in low 

flow years when drying is more extensive (Minnow and Lotic 2020a).  This was supported by 

chronic toxicity results at FR_FRCP1 where nitrate, nickel, sulphate, and TDS all correlated with 

toxicity results (in particular for C. dubia survival and reproduction), in one or more quarters 

(Golder 2020e).  Fewer chronic toxicity responses were observed in Q3 to Q4 2019 could be 

attributed to decreases in TDS and sulphate relative to Q1 2019 concentrations (Golder 2020e). 
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Area RG_FRCP1SW is located downstream of RG_FOBCP and is within the section of the upper 

Fording River that dries (goes subsurface) annually.  Work is currently underway within the FRO 

LAEMP to investigate the effects of drying on BIC, and to better understand the recolonization of 

the community once the area is re-wetted (Minnow and Lotic 2019a).  This investigation will allow 

a more detailed evaluation of the combined impacts of mine exposure and seasonal drying.   

The first FRO LAEMP report (Minnow 2017a) identified a spatial pattern of decreased 

% Ephemeroptera, and to a lesser extent decreased % EPT on the Fording River main stem 

between Kilmarnock Creek and Ewin Creek, with values below the normal range downstream of 

Cataract Creek.  In most monitoring areas; however, high abundance and relative abundance 

of Plecoptera (stoneflies) were found, The FRO LAEMP has evaluated potential causes of the 

observed effect, but has not been able to pinpoint one single cause to explain the changes in BIC 

at all areas (Minnow and Lotic 2018a, 2019a, 2020a).  Just upstream of RG_FRUPO 

(the monitoring area located upstream of Porter Creek), a groundwater-fed side channel 

(Greenhouse side channel) enters the Fording River, and the section of the Fording River 

downstream to Chauncey Creek is considered a significant groundwater recharge zone 

(SNC Lavalin 2019a, 2020).  As such, in contrast to immediately upstream, this section of the 

Fording River is wetted year-round and rarely freezes in the winter (Minnow and Lotic 2020a).  

In addition, it is thought that the groundwater is impacted by water that goes subsurface through 

the Kilmarnock alluvial fan, thus transporting constituents from that area downgradient to where 

it begins to resurface upstream of Porter Creek (SNC Lavalin 2019b), leading to higher constituent 

concentrations in water than expected in that area.  Chronic toxicity testing and correlation 

analysis from water collected at FR_FRABCH (located downstream of RG_FO22) identified 

nitrate as a contributing factor to C. dubia toxicity (reproduction; Golder 2020e).  In addition to 

elevated concentrations of water quality constituents, habitat differences exist in the area between 

Porter Creek and Chauncey Creek.  In particular, substrate size is smaller compared to other 

monitoring locations in that area, and Redundancy Analysis (RDA) suggested that benthic 

invertebrate community is strongly influenced by this difference in these areas (See Appendix I).  

The habitat differences in this section of the Fording River are likely natural, but due to covariation 

of changes in both habitat variables and mine-related stressors (i.e., water quality, calcite), it is 

difficult to tease apart the extent that each is uniquely impacting the variability in the BIC 

(Minnow and Lotic 2020a).  The FRO LAEMP will continue to monitor and evaluate BIC in the 

section of the upper Fording River where effects were observed.   
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3.6.1.4 What Does the Weight of Evidence Indicate about Current or Future Ecosystem 

Conditions in Each Management Unit and Regionally, Considering the Observed 

Type, Magnitude, Spatial Extent, and/or Rate of Change? 

The intention of RAEMP Question 4 is to evaluate the overall condition of the MU currently and/or 

in the future.  A spatial roll-up was completed in the ADIT to summarize for each endpoint the 

proportion of the watershed associated with each score (Table 3.7; Golder 2020c).  No effects 

and no apparent change in condition from the normal reference ranges or benchmarks were 

observed at on average 85% of the endpoints assessed in the lotic portion of the watershed 

evaluated in the ADIT.  The measurement endpoints exhibiting the greatest effects (i.e., ADIT 

score of 3) were aqueous nitrate and total nickel, and BIC metrics, and effects were most 

pronounced in the tributaries.   

The health of the westslope cutthroat trout in MU1 must be assessed on an MU-wide scale.  

A substantial decrease in population size applicable to all age classes was identified in 2019 

(Cope et al., 2020), and investigations are currently underway to evaluate the cause(s) of the 

population decline.  Sampling under the RAEMP in 2018 did not identify any fish with tissue 

selenium concentrations above the EVWQP muscle-equivalent Level 1 benchmark, and no 

changes in tissue selenium concentrations over time were detected.  Both condition factor and 

% DELT fell within the range of the reference areas in 2018, and correlations between 

health metrics (length, weight, condition factor) and tissue selenium concentrations were not 

significant (See Appendix I). 

Some chronic toxicity to rainbow trout (O. mykiss) was observed in test results with surface water 

from the Compliance point (FR_FRCP1), in particular in Q4 2018 when that station represented 

predominantly Cataract Creek water due to the Fording River going to ground upstream; however, 

toxicity results improved in Q4 2019 compared to Q4 2018, following the diversion of Cataract 

Creek through the Swift Sedimentation Ponds to facilitate mixing within the Fording River. 

The level of concern for each unexpected change results from a combination of the observed 

type, magnitude, spatial extent, and/or rate of change of the effect.  The fish population decline is 

a high level of concern, because the magnitude is high, the spatial extent is wide, and it happened 

over a relatively short period of time.  At BIC monitoring areas, level of concern must be addressed 

on an area by area basis depending on the cause or potential cause(s), as well as other factors 

(Table 3.8).  The potential mine-related effect on water quality observed in the reference area 

(RG_FO26/FR_UFR1) has a low level of concern due concentrations being below guidelines, 

benchmarks, and interim screening values and not changing quickly over time (Table 3.8).  

In addition, there remains considerable uncertainty around the source of the small increase in 

water quality constituent concentrations in the reference areas, as no clear pathway for mine 



Table 3.7: Area-weighted Summaries, Management Unit 1, ADIT (Golder 2020c)    

0 1 2 3

Winter 77 9.3 7.0 6.7

Spring 85 0.9 7.4 6.4

Summer-Fall 86 4.1 4.0 5.9

Winter 93 0 4.4 2.5

Spring 92 2.3 5.2 0.58

Summer-Fall 96 0.1 2.5 1.6

Winter 91 9.3 0 0

Spring 90 10 0 0

Summer-Fall 90 10 0 0

Winter 87 3.2 0.12 9.2

Spring 91 0.72 0 8.1

Summer-Fall 86 3.6 0 10

Composite 97 0.11 2.5 0

Min Response 
Relative to Ref

87 9.0 4.0 0

Min Response 
Relative to Ref

96 0 4.0 0

Min Response 
Relative to Ref

79 0 21 0

Min Response 
Relative to Ref

83 0 17 0

Growing Season 
Mean

94 6.4 0 0

Max Response 
Relative to Ref

34 66 0 0

Calcite Index 82 18 0.11 0

Annual Peak Flow 100 0 0 0

Summer Seven Day 
Flow

85 0 15 0

Annual Seven Day 
Flow

100 0 0 0

Mean Weekly 
Maximum Temp

100 0 0 0

Total no. 88 1.8 1.4 8.9

LPL taxa 88 2.2 0 10

% 53 18 22 6.6

Total no. 87 1.5 2.5 8.9

% 57 16 13 13

Total no. 82 3.9 4.8 8.9

85 6.5 4.6 3.6Mean (%)

Biological 
Responses

Abundance

Richness

EPT 
(Mayflies, Stoneflies, Caddisflies)

E (Mayflies)

Nutrients
Total Phosphorus (µg/L)

Physical 
Stressors

Calcite

Flow (m3/s)

Temp (°C)

P. subcapitata (%)

Measurement Endpoints % Rating

Area-weighted Summaries

C. dubia  reproduction (%)

C. dubia survival (%)

Water 
Quality

Peak Nitrate 
(mg/L N)

Peak Sulphate 
(mg/L)

Peak Selenium
(µg/L)

Peak Nickel 
(µg/L)

BI Selenium (mg/kg dw)

H. azteca  growth (%)

H. azteca  survival (%)
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Table 3.8: Assessment of Level of Concern in Areas Where Unexpected Mine-exposed Changes were Observed, RAEMP, 2019       

Reference Fording River RG_FO26 FR_UFR1 WQ L L L L
WQ remains well below benchmarks, and has been stable in 

recent years

Clode Creek RG_CLODE FR_CC1 WQ/BIC H L L M
Some degree of impact on BIC and water quality is expected 
in Clode Creek, but the magnitude of effect on BIC is high. 

Fish-bearing stream

Dry Creek LC_DCDS LC_DCDS

Dry Creek LC_DC1 LC_DC1

Greenhills 
Creek

RG_GHCKD GH_GH1 BI tissue selenium/BIC M M L M
BIC conditions showed improvement in 2019, calcite and BI 

tissue selenium a concern in a fish-bearing stream

Fording River RG_MP1 FR_MULTIPLATE BIC H L H U Cause is currently unknown

Fording River RG_FOUKI FR_FR2 WQ/BIC M L L M
Cause is currently unknown, but water quality or influence 

from the STP is suspected

Fording River RG_FOBSC FR_FR4, GH_FR

Fording River RG_FOBCP FR_FRCP1 (Compliance)

Fording River RG_FRCP1SW FR_FRCP1SW WQ/BIC L L L U
The extent of drying on BIC, and the combined impacts of 
drying and WQ, are being investigated in the FRO LAEMP

Fording River RG_FRUPO FR_FRRD

Fording River RG_FODPO GH_PC2

Fording River RG_FO22 FR_FRABCH

Notes: WQ = Water quality, BIC = Benthic invertebrate community; BI = benthic invertebrate; STP = South Tailings Pond.    

Level of Concern Explanation

The magnitude and spatial extent are high.  Elevated BI tissue 
selenium concentrations are a concern in a fish-bearing 

stream, but a bypass of water around the sedimentation ponds 
during the growing season was initiated in July 2020. 

Effects on BIC are at the lower edge of the normal range and 
water treatment will be initiated in 2021

WQ/BIC H H M M/H
Effects on BIC are observed over a wide area, but the 
contributions of natural and mine-related factors on the 

variation in BIC is difficult to distinguish.

Rate of Change 
(Low[L], 

Moderate[M], 
High[H])

H

L

Level of Concern 
(Low[L], 

Moderate[M], 
High[H], 

Uncertain[U])

H

M

Magnitude 
(Low[L], 

Moderate[M], 
High[H])

H

M

Spatial Extent 
(Low[L], 

Moderate[M], 
High[H])

M

M

Type of Change

WQ/BI tissue selenium

WQ/BIC

Exposure 
Type

Stream Name
Biological
Area Code

Teck Water Station 
Code

Mine-
exposed
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influence has been identified.  Other areas, such as Clode Creek, Greenhills Creek, and the main 

stem Fording River around Swift and Cataract creeks pose a moderate level of concern, because 

some effects were expected in these areas due to predictable influence from mining, but the 

magnitude was greater than expected (Table 3.8).  Effects observed in Dry Creek and the Fording 

River between immediately upstream of Porter Creek (i.e., downstream of the start of the 

groundwater recharge area) and Chauncey Creek are considered moderate/high to high level of 

concern because the magnitude and rate of change (Dry Creek) or the magnitude and 

spatial extent (Fording River) are large, and there is uncertainty around the cause.   

Overall, effects in the BIC were widespread in MU1 in both mine-exposed tributaries and in the 

Fording River. In particular, effects in relative abundance metrics (% Ephemeroptera and to a 

lesser extent % EPT) were the most prevalent, and changes since the base year (2012 in 

most cases) were identified in many mine-exposed areas.  Fewer changes in % Ephemeroptera 

and % EPT compared to the previous RAEMP cycle (2015) were observed.  Effects in BIC metrics 

in the Fording River primarily reflected shifts in benthic invertebrate community composition 

related to higher abundance of Plecoptera, Trichoptera, or non-EPT taxa, rather than a loss of 

individual organisms from a given taxon, while in the tributaries lower total abundance of 

Ephemeroptera and EPT occurred concurrently with changes in relative abundance. 

Both mine-related and natural (habitat) factors are most likely contributing to the observed effects 

to BIC, especially in main stem areas.  Mine-related factors include aqueous concentrations of 

Order constituents (e.g., nitrate, sulphate, total selenium) that have remained higher than 

concentrations measured in the base year (2012 in most cases), and seasonal peaks in 

mine-related constituents due to drying, in particular around the Compliance point 

(FR_FRCP1/RG_FOBCP).  This was particularly apparent in Q4 2018 and Q1 2019 when chronic 

toxicity evaluations identified a number of constituents potentially contributing to observed toxicity 

responses in water from FR_FRCP1 (nitrate, total nickel, sulphate/TDS, total uranium). 

Habitat factors potentially influencing BIC in MU1 ranged from local substrate conditions to 

possible differences in flow regimes among areas. 

Lentic areas were assessed separately in the Lentic Area Supporting Study (Appendix K). 

Lentic areas in MU1 supported a wide variety of amphibian and bird species, with approximately 

1,510 m2 of reference lentic habitat and 31,353 m2 of mine-exposed lentic habitat in MU1 

classified as high use.  The majority of areas sampled for tissue, water, and/or sediment during 

2018/2019 were classified as low exposure risk (Appendix K), thus the level of concern in these 

areas are low.  Of the four areas classified as high exposure risk (RG_ LPLML, RG_FO10, 

RG_FRSCW, and RG_GHWFR) tissue chemistry aligned with water/sediment chemistry but were 

higher than levels expected to cause adverse effects in aquatic biota, suggesting that the level of 

concern may be higher in these areas.   
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Water quality in MU1 is expected to improve in coming years as a result of current and future 

treatment plans.  The FRO AWTF-S, which will treat waters from Cataract, Swift, and Kilmarnock 

creeks, is near completion and is anticipated to begin commissioning in the second quarter 

of 2021.  Future treatment plans include additional water treatment in the north section of the 

upper Fording River, and the consideration of several options for treatment of mine-influenced 

waters in Dry Creek, including a bypass around the DCWMS during the growing season to 

mitigate the influence of the sedimentation ponds on primary productivity 

immediately downstream (RG_SPDC and RG_DCDS) that may be impacting selenium speciation 

and bioaccumulation (Lorax 2020).  In addition, water from Greenhills Creek (downstream of the 

sedimentation pond) has been subject to calcite prevention treatment (through addition 

of antiscalant) since late 2017 and a calcite remediation pilot study is anticipated to occur 

upstream of the sedimentation pond in 2021.  Effects on BIC in the main stem Fording River are 

thought to be due in part to water quality, thus, an improvement in water quality will likely have a 

positive impact on BIC. 

3.6.2 Adaptive Management  

Through the evaluation of the RAEMP questions, Management Question 5 (MQ5) under the AMP 

can also be addressed.  Management Question 5 asks “Does monitoring indicate that 

mine-related changes in aquatic ecosystem conditions are consistent with expectations?” and 

data has shown that in certain areas, conditions have deviated from expected based on model 

projections and general expectations where model projections are not available.  A thorough 

evaluation of this question is tied to RAEMP questions 2 and 3 (Sections 3.6.1.2 and 3.6.1.3) and 

is summarized in Section 11.   

Through the adaptive management response framework, Teck has identified and initiated actions 

to mitigate conditions that were unexpected (Teck 2020b).  The following are examples of the 

adaptive management response actions in MU1 during the current RAEMP cycle: 

 Early Warning Triggers (EWTs) were reached at FR_FRCP1 for TDS and uranium.  

The investigation of cause identified upstream drying and subsurface flow in the winter 

months as a driver for the elevated levels of mine-related constituents in water.  

Several adjustments have been completed, or are being completed, as part of the AMP 

response framework, including diversion of Cataract Creek to Swift Creek to prepare for 

collection and treatment of water from these areas at the FRO AWTF-S, commissioning 

of the FRO AWTF-S in Q2 of 2021, and planning/commissioning of FRO north treatment 

(both north and south treatment plans are designed to remove aqueous selenium 

and nitrate).  Increased understanding and substantial learnings around seasonal drying 

and mixing at FR_FRCP1 has led to an adaptive response to current and unexpected 
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conditions.  The Swift and Cataract creeks diversion and construction/commissioning of 

FRO-S AWTF were management actions already identified and ongoing monitoring has 

confirmed the need for water treatment in the upper Fording River  based on current and 

projected concentrations of mine-related water quality constituents.   

 Associated with the commissioning of the FRO-S AWTF, the Kilmarnock diversion was

sized, and a study was designed to enable evaluation of the effect of clean water

diversions on water quality.  The research and development (R&D) investigation of the

Kilmarnock Clean Water Diversion as an adjustment under the FRO non-compliance

response framework was initiated by Teck to evaluate the influence of clean water

diversion on chemical load.  Although this project was initially planned as part of the FRO

AWTF-S, learnings will inform future water quality management through an adaptive

management process.

 Investigation of the rate and timing of water quality constituent release from the Dry Creek

spoils using updated model predictions, which was initiated as a result of faster than

expected increases in water quality constituent concentrations in Dry Creek, as well as

differences in seasonal water quality patterns.

 Investigation of the causes of enhanced selenium bioaccumulation in a section of Dry

Creek downstream of the discharge from the sedimentation ponds (Lorax 2020).  A bypass

around the DCWMS during the growing season was initiated to mitigate the influence of

the ponds on primary productivity immediately downstream (RG_SPDC and RG_DCDS).

 Evaluation of causal factors that may have contributed to the decline in the westslope

cutthroat trout population was initiated by Teck and involves subject matter experts, with

input from KNC, government regulators, the EMC, the Elk Valley Fish and Fish Habitat

Committee, and independent experts to investigate, evaluate, and report on the reasons

for the westslope cutthroat trout population decline.  Monitoring of westslope cutthroat

trout in MU1 was expanded in 2020, and included a remote-operated vehicle survey of

Henretta Lake, spawning survey (completed in May), snorkel survey (completed in July),

angling survey (completed in August), and recruitment survey (completed in September),

along with the continued operation of Passive Integrated Transponder (PIT) tag arrays to

track fish movement.

In addition to the formal adaptive management process, data acquired through the RAEMP or 

LAEMP data evaluation processes lead to adaptive adjustments to relevant study designs where 

necessary to better address study questions and the MQ5 key uncertainties (Teck 2018).  
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4 MANAGEMENT UNIT 2 

4.1 Setting 

Management Unit 2 (MU2) includes the Fording River downstream of Josephine Falls, drains an 

area of about 20,000 ha, and represents four percent of the total study area.  Tributaries that drain 

into the Fording River within this MU include Grace Creek and Line Creek.  Three of Teck’s mining 

operations influence waters within MU2; FRO, GHO, and LCO.  Inputs associated with mining 

operations in MU1 (see Section 3.1) flow through MU2 via the Fording River.  Grace Creek, whose 

headwaters are located within the footprint of the LCOII development, flows into the Fording River 

downstream of Josephine Falls and upstream of Line Creek.  Line Creek is the final tributary to 

the Fording River within MU2, and Line Creek receives mine-related inputs from directly 

from LCO.  Two small reference tributaries (i.e., Tornado Creek and South Line Creek) also feed 

into Line Creek upstream of mine operations. 

Mining operations at LCO first began in 1981.  Following depletion of reserves at open pits located 

along Line Creek, development of the LCOII project was initiated (see Section 3.1).  Ore mined 

at LCOII is processed and shipped from facilities located at LCO.  Based on current reserves, 

mining at LCOII is expected to extend the life of operations through to 2035.  

Mine-influenced waters from LCO are treated by the West Line Creek (WLC) Active Water 

Treatment Facility (AWTF), which was originally commissioned and operated briefly in 2014 

(July 24 to October 26).  The AWTF was shut down in late 2014 due to challenges with the 

performance of the facility.  It was recommissioned in late 2015, with steady state operation 

commencing at the end of January 2016.  In late 2016 and 2017, monitoring identified elevated 

aqueous concentrations of chemically-reduced selenium species in Line Creek downstream from 

the AWTF, along with elevated concentrations of selenium in tissues of aquatic biota 

(Minnow 2017a).  In response to these results, Teck worked with regulators to obtain necessary 

authorizations to shut down the WLC AWTF temporarily (starting on March 8, 2018).  The AWTF 

remained shut down until recommissioning with an advanced oxidation process (AOP).  The AOP 

is designed to reverse the shift in selenium species in AWTF effluent from chemically-reduced 

species back to a (chemically-oxidized) selenate-dominated condition.  Discharge to the receiving 

environment from the AWTF with AOP began on October 29, 2018.  Stabilization of AWTF with 

AOP operations began in late December 2018 (120 days after the start of recommissioning 

with AOP) and continued until late March 2020, after which steady-state operation began.  The 

LCO Line Creek LAEMP specifically addresses questions around the effects of active water 

treatment on the aquatic environment in Line Creek.   
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Within MU2, Order Station FR5 (Teck monitoring station LC_LC5) is located downstream of Line 

Creek, just before the confluence of the Fording and Elk Rivers. With the exception of LCO, forest 

management activities, and free-ranging of livestock (along the Fording River north of 

Line Creek), there are no major developments (e.g., urbanization, farming, and 

transportation corridors) or recreational activities other than fishing and hunting within this MU. 

4.2 Summary of Previous RAEMP Results 

Aqueous concentrations of one or more mine-related constituents were greater than reference in 

all mine-exposed, main stem and tributary areas of MU2 in the previous RAEMP cycle. 

Maximum monthly mean concentrations of nitrate and/or selenium exceeded EVWQP Level 1 

benchmarks at all locations within Line Creek, while maximum monthly mean selenium 

concentrations also exceeded the Level 1 benchmark in the Fording River immediately upstream 

and downstream of Line Creek.  Aqueous nitrate concentrations at the LCO Compliance point 

(LC_LCDSSLCC) in 2016 were greater than modelled concentrations due to greater than 

anticipated loads from Line Creek upstream from West Line Creek.  In contrast, aqueous selenium 

and sulphate concentrations at the Compliance point corresponded reasonably well to model 

predictions, as did selenium, nitrate, and sulphate concentrations at the Order station in the lower 

Fording River (LC_LC5).   

Effects to benthic invertebrates were evident at three monitoring areas in MU2 during the previous 

RAEMP cycle.  The strongest evidence of effects was at RG_LILC3, located downstream from 

the Line Creek rock drain and the discharge from the West Line Creek AWTF, where proportions 

of EPT and Ephemeroptera were reduced relative to normal ranges.  Effects were potentially 

attributable to elevated concentrations of nitrate and selenium in water, elevated selenium 

bioaccumulation, and/or extensive calcite coverage.  Percent Ephemeroptera was below the 

normal range in the Fording River downstream of Line Creek (RG_FO23) in 2015 but was back 

in the normal range in 2016 (potentially related to recovery since the flood event in 2013).  The low 

% Ephemeroptera in Grace Creek was not attributable to mining as Grace Creek was considered 

reference in the previous cycle of the RAEMP (i.e., Grace Creek was not being influenced by the 

LCOII development).  No temporal changes in benthic invertebrate abundance, richness, or 

% EPT were noted for any of the monitoring areas in MU2. 

Tissue selenium concentrations in invertebrates at RG_LILC3 were near the predicted mean in 

2015 but were well (130%) above the predicted mean in 2016.  While the results were within the 

uncertainty bounds of the model in both years, the large increase in 2016 was unexpected. 

The increase was ultimately attributable to discharge of selenium from the AWTF that was in a 

chemical form (i.e., predominantly selenite, dimethylselenoxide, and methylseleninic acid) 

that was more readily accumulated by aquatic organisms than the form that is normally found in 
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other parts of the watershed (i.e., selenate). Tissue selenium concentrations in invertebrates 

elsewhere in MU2 were consistent with model predictions, and no temporal changes were noted. 

All 10 westslope cutthroat trout caught in the lower Fording River in 2015 had selenium 

concentrations in muscle that exceeded reference but were below potential effect levels and 

consistent with model predictions.  Mountain whitefish caught in the lower Fording River had 

muscle selenium concentrations greater than reference, but ovary selenium concentrations were 

all below reference and the potential effect level (i.e., 29.3 mg/kg dw; Nautilus 2017).   

4.3 Assessment of Stressors 

4.3.1 Water Quality 

Concentrations of constituents in water from mine-exposed stations exceeded EVWQP 

benchmarks, interim screening values, and/or BCWQGs for nitrate, sulphate, dissolved cadmium, 

selenium, total dissolved solids, dissolved aluminum, total chromium, total mercury, total nickel, 

nitrite, ammonia, and total uranium in one or more samples at one or more monitoring stations 

(Appendix Tables B.4 to B.6).  The highest frequency of constituents with concentrations above 

a guideline, benchmark, or screening value (i.e., >20% of samples at more than three monitoring 

stations per year) were observed for nitrate, nitrite, sulphate, total nickel, total selenium, total 

dissolved solids, and total uranium.  In addition, constituent concentrations in MU2 demonstrated 

clear seasonal fluctuations, with the highest concentrations observed during the late fall and 

winter low flow period (Appendix Figures B.17 to B.31). 

Total dissolved solids, sulphate and dissolved cadmium concentrations were above the EVWQP 

Level 1 benchmark, and nitrate and total selenium concentrations were above both the EVWQP 

Level 1 and 2 benchmarks in samples from immediately upstream (LC_LCUSWLC/LC_WLC) 

and immediately downstream (LC_LC3) of the AWTF discharge in Line Creek (Appendix Tables 

B.4 to B.6).  Total nickel concentrations were above the Level 1 interim screening value in samples 

from upstream (LC_LCUSWLC/LC_WLC) and downstream (LC_LC3, WL_DCP_SP24,) of the 

AWTF discharge, the Level 2 interim screening value in samples from LC_LCUSWLC, and both 

the Level 2 and Level 3 interim screening values in samples from LC_WLC (Appendix Tables B.4 

to B.6, Appendix Figure B.25).  In the reach of Line Creek from LC_LCDSSLCC (LCO Compliance 

point, RG_LIDSL) to LC_LC4 (RG_LI8), as well as in the Fording River upstream of Line Creek 

(LC_LC6, RG_FRUL) and downstream of Line Creek (LC_LC5, RG_FO23), only selenium 

concentrations exceeded the EVWQP Level 1 benchmark.   

Temporal trend analysis was conducted for Order constituents (nitrate, sulphate, total selenium, 

dissolved cadmium) and nickel (Appendix Table B.21).  Total selenium and nitrate concentrations 

decreased downstream of the AWTF in Line Creek in 2019 following the recommissioning 
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with AOP (Appendix Table B.21), following a notable increase in 2018 compared to 2017 and 

2019 related to AWTF shutdown.  Sulphate concentrations have been elevated compared to the 

base year in all mine-exposed and reference areas since the last RAEMP cycle, but no apparent 

increasing trends were detected.  Nickel concentrations decreased significantly in 2019 compared 

to all previous years, both upstream and downstream of the AWTF, suggesting that treatment 

was not the cause (Appendix Table B.21).   

Increasing temporal trends in nitrate, total selenium, and sulphate were observed in both 

reference areas in MU2; LC_LC1 (RG_LI24 on Tornado Creek), and LC_SLC (RG_SLINE on 

South Line Creek); however concentrations remained below the EVWQP Level 1 benchmarks 

(Appendix Figures B.10, B.12, and B.13).  Previous evaluation of aqueous total selenium 

concentrations at the LC_LC1 (RG_LI24) reference area under the Line Creek LAEMP identified 

small but significant increases in aqueous total selenium since 2014 (Minnow 2018d). 

Ground truthing in the vicinity of LC_LC1 and RG_LI24 did not identify any sources of 

mine exposure (Minnow 2019c), and further analysis of temporal changes indicated that 

concentrations in 2018 and 2019 had not changed significantly compared to 2017 but remained 

higher than concentrations measured in 2012 to 2015 (Minnow 2020c).  Routine monitoring at 

both reference locations will continue in 2020, and analysis of potential temporal changes in total 

selenium will be repeated under the LAEMP (Minnow 2020e).   

4.3.2 Nutrients 

Within MU2, nutrient conditions were consistently phosphorus limited, with the resulting trophic 

status being either oligotrophic or ultra-oligotrophic.  Despite initial increases in phosphorus 

concentrations in the vicinity of the AWTF in 2016 (and some eutrophic conditions), 

conditions have been oligotrophic or ultra-oligotrophic since 2017.  Total nitrogen concentrations 

have decreased at some stations, however TN:TP ratios have generally been stable.   

Only stations in the vicinity of the AWTF were above the interim screening values for total 

phosphorus and orthophosphate (Appendix L), with elevated concentrations occurring in 2016 

and 2017 (and prior to steady-state operations at the AWTF).  Aqueous total phosphorus 

concentrations at the Compliance point (LC_LCDSSLCC) have been consistently below the site 

performance objective (SPO) of 0.02 mg/L during the growing season (June 15 to September 30; 

Minnow 2020c).   

4.3.3 Sediment Quality 

Sediment samples were collected from Line Creek near the LCO Compliance point (RG_LIDSL), 

the Fording River downstream of Line Creek (RG_FO23), and from one reference area in MU2 

(South Line Creek; RG_SLINE) in September 2018 and 2019 (Figure 2.3).  Sediment composition 
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was similar between RG_SLINE and RG_LIDSL; sediments were primarily composed of sand 

and silt with small amounts of gravel and clay (Figure 4.1).  Samples collected at RG_FO23 in 

the Fording River contained comparatively more silt and less sand than the other two areas, but 

similar proportions of gravel and clay.  Percent TOC was similar among monitoring areas and 

between years, except for a small increase at RG_LIDSL in 2019 (9.86%) relative to 2018 (7.0%).   

Metal concentrations in sediment were largely similar among RG_LIDSL, RG_FO23, and 

RG_SLINE, and below the lower WSQG, with the exception of cadmium, manganese, nickel, 

selenium, and zinc (Appendix Figure C.2, Appendix Tables C.3 and C.4).  Concentrations of these 

metals were highly variable at RG_LIDSL in 2018 and 2019; individual samples ranged from 

similar to reference to approaching or greater than the upper WSQG ((Appendix Figure C.2, 

Appendix Tables C.3 and C.4). Concentrations of cadmium, manganese, nickel, and selenium 

were also consistently higher than the reference area (RG_SLINE) at RG_FO23.  

Concentrations of several PAHs in sediments were similar among mine-exposed and reference 

areas; however more variability in concentrations was observed among samples from the 

mine-exposed areas.  Concentrations of chrysene, fluorene, 2-methylnaphthalene, naphthalene, 

and phenanthrene in sediment were typically higher in the mine-exposed areas compared to the 

reference area, and usually exceeded the upper WSQG in one or more sample 

(Appendix Figure C.2, Appendix Tables C.3 and C.4).  

The SQI was lowest at RG_LIDSL and highest at RG_SLINE, which is consistent with the 

expectation that sediment would be of better quality in the reference area.  The SQI at RG_FO23 

was similar to RG_LIDSL.  The number of parameters that exceeded guidelines was similar at 

both RG_LIDSL and RG_FO23, but the magnitudes (amplitude) by which parameters exceeded 

the guidelines were greater at RG_LIDSL, contributing to the lower SQI at that area (Figure 4.2).   

4.3.4 Calcite 

Calcite presence was observed at most mine exposed areas in MU2 in each year of the current 

RAEMP cycle, but calcite concretion rarely occurred (Table 4.1, Appendix Figure D.2).  

Reference areas (RG_LI24, RG_SLINE) had very little or no calcite.  A calcite index above the 

regional normal range of 1.0 was only observed at RG_LCUT, located immediately upstream of 

the AWTF discharge, in 2017 (Table 4.1), and antiscalant addition to the effluent from the AWTF 

was initiated in October 2018.  Calcite monitoring data collected concurrent with biological 

sampling in MU2 generally agreed with calcite results from the Regional Calcite Monitoring 

Program (Lotic 2020).  An assessment of potential sources of inter-program differences in calcite 

monitoring is currently being conducted and will be included in the next RAEMP cycle.    

 



Figure 4.1: Mean Particle Size and Total Organic Carbon in Sediment, Management Unit 2, RAEMP, 2017 to 2019

Notes: Values depicted are Kaplan-Meier means. Mean values below the detection limit were assumed to be 0. 
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Table 4.1:  Calcite Results Summary, Management Unit 2, RAEMP, 2017 to 2019      

2017 2017 2017

2017 2018 2019 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5

RG_LI24  - - - - 0.12 0 0 0  -  - 0 0 0  -  - 0 0 0 0  -  - 0 0 0  -  - 0.12 0 0 0  -  - 0 0 0  -  -

RG_SLINE SLINE2
0 0.04 0.08

0 0 0.01 0  -  - 0 0 0  -  - 0 0 0 0  -  - 0 0 0.02  -  - 0 0 0.01 0  -  - 0 0 0.02  -  -

LC_GRCK  - - - -  - 0.06  -  -  -  - 0 0.25 0  -  -  - 0  -  -  -  - 0 0 0  -  -  - 0.06  -  -  -  - 0 0.25 0  -  -

RG_LCUT LINE4
0.66 0.95 0.93

1.0 NA  -  -  -  - 0.71  -  -  -  - 0.09 NA  -  -  -  - 0.03  -  -  -  - 1.09 NA  -  -  -  - 0.74  -  -  -  -

RG_LILC3 LINE4
0.66 0.95 0.93

1.0 1.0 1.0 0.98  -  - 0.9 0.93 0.96  -  - 0 0 0 0  -  - 0.01 0.02 0  -  - 1.0 1.0 1.0 0.98  -  - 0.91 0.95 0.96  -  -

RG_LISP24  - - - - 0.84 0.87  -  -  -  - 0.81  -  -  -  - 0 0.01  -  -  -  - 0  -  -  -  - 0.84 0.88  -  -  -  - 0.81  -  -  -  -

RG_LIDSL  - - - - 0.65 0.8 0.87 0.87 0.87 0.73 0.65 0.69 0.58 0.59 0.64 0 0 0 0 0.05 0 0 0 0 0 0 0.65 0.8 0.87 0.87 0.92 0.73 0.65 0.69 0.58 0.59 0.64

RG_LIDCOM  - - - - 0.96 0.75  -  -  -  - 0.31  -  -  -  - 0 0  -  -  -  - 0  -  -  -  - 0.96 0.75  -  -  -  - 0.31  -  -  -  -

RG_LI8 LINE1
0 0.52 0.46

0.94 0.42 NA 0.56  -  - 0.38 0.4 0.38  -  - 0 0 0 0  -  - 0 0 0  -  - 0.94 0.42 NA 0.56  -  - 0.38 0.4 0.38  -  -

RG_FRUL FORD2
0.1 0.13 0.3

0.23 0.04  -  -  -  - 0  -  -  -  - 0 0  -  -  -  - 0  -  -  -  - 0.23 0.04  -  -  -  - 0  -  -  -  -

RG_FO23 FORD1 
0.44 0.23 0.2

0.92 0.31 0.92 0.08 0.31 0.39 0.47 0.27 0.17 0.09 0.35 0 0 0 0 0.05 0 0 0 0 0 0 0.92 0.31 0.92 0.08 0.36 0.39 0.47 0.27 0.17 0.09 0.35

Represents calcite index above 1.0.  
Notes: "-" = no calcite monitoring was completed; "NA" = data not available.   

Mine-exposed

2018 2019
Exposure Type

Biological 
Monitoring Area

Regional 
Monitoring Area

Calcite Presence Calcite Concretion
Calcite Index at Benthic Invertebrate Monitoring Areas 

(Calcite Index= CI)
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Regional Calcite 
Monitoring Program 

Calcite Index 
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Temporal changes in calcite presence and concretion were evaluated statistically from a base 

year of 2015 at most biological sampling areas (Appendix Table D.2).  No significant temporal 

changes in calcite presence or concretion were identified in most areas in MU2 

(Appendix Table D.2).  Only one area (RG_LI8) exhibited a significantly elevated calcite presence 

score compared to the base year in all years but no increasing trend was observed.  

Calcite presence has remained lower than the base year at RG_LIDCOM (base year of 2017) 

and RG_FO23.  In comparison, the Regional Calcite Monitoring Program identified increasing 

trends in calcite coverage in the Fording River upstream of Line Creek (FORD2/RG_FRUL) as 

well as in Line Creek immediately downstream of the AWTF (LINE4/RG_LILC3).  The differences 

observed between the two programs may be partly due to the methods used to assess temporal 

changes/trends (the regional program used a Mann-Kendall test whereas calcite presence and 

concretion were analyzed separately over time using Generalized Linear Models [GLM] with 

factors Area and Year and Area x Year for the RAEMP; Section 2.2.3) 

4.4 Assessment of Biological Responses 

4.4.1 Benthic Invertebrate Community 

4.4.1.1 Spatial Variation 

Biological monitoring in MU2 has focused primarily on changes related to active water treatment 

(as part of the Line Creek LAEMP).  Benthic invertebrate abundance, in 2019 in particular, was 

above the regional normal range and site-specific normal ranges in one or more replicate sample 

mine-exposed areas in Line Creek upstream of the AWTF (RG_LCUT), downstream of the AWTF 

discharge (RG_LILC3, RG_LISP24 (between RG_LILC3 and RG_LIDSL), RG_LIDSL), and in the 

Fording River downstream of Line Creek (RG_FO23; Figure 4.3, Appendix Table E.8).  

Abundance was within both the regional and site-specific normal ranges at RG_LIDCOM 

(Line Creek downstream of the Compliance point), RG_LI8 (Line Creek downstream of 

the canyon), RG_FRUL (Fording River upstream of Line Creek), and the reference areas.  

Abundance was also within the normal ranges at Grace Creek (LC_GRCK) in 2019, which is 

included in the Dry Creek LAEMP, but is not currently affected by the LCOII development.  

Richness was within the regional normal range at most sampling areas within the current RAEMP 

cycle, with the exception of one replicate at RG_LCUT (upstream of the AWTF discharge) 

and RG_LILC3 (immediately downstream of the AWTF discharge); however these samples were 

still within the site-specific normal ranges Figure 4.4, Appendix Table E.8).  Richness was greater 

than the site-specific normal ranges at RG_LIDCOM in 2018 and 2019, but the finding could not 

be attributed to any one taxonomic group, rather, a wide variety of families from the most common 

Orders (Ephemeroptera, Plecoptera, Trichoptera, Diptera) were present (see Appendix Tables 

E.41 to E.43). 
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Notes:  Site specific normal ranges using regression models shown with grey shading.  Normal ranges using percentiles of reference areas from 2012 to 2019
shown as dashed horizontal lines. M = Main Stem; T = Tributary
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Percent EPT and % Ephemeroptera immediately upstream and downstream of the AWTF 

(RG_LCUT and RG_LILC3, respectively) were consistently low, below both the regional and 

site-specific normal ranges, during the current RAEMP cycle (Figures 4.5 and 4.7, 

Appendix Table E.8).  An increasing spatial pattern from upstream to downstream in both metrics 

was observed between RG_LISP24 and RG_LI8, with % EPT within both normal ranges 

at RG_LI8.  Percent Ephemeroptera exhibited a similar pattern between RG_LISP24 and 

RG_LIDSL, and remained comparable to RG_LIDSL at RG_LIDCOM. Percent Ephemeroptera 

was within the normal ranges in 2019 at RG_LI8, but below the normal ranges in 2018 and at the 

lower limit of the site-specific normal range in 2017.  Both EPT and Ephemeroptera abundance 

were within or above the normal ranges except for EPT and Ephemeroptera abundance at 

RG_LCUT and RG_LILC3, and exhibited a similar increase with distance from upstream to 

downstream (Figures 4.6 and 4.8, Appendix Table E.8), suggesting that an increase in 

Ephemeroptera abundance was the primary driver for the changes in the relative 

abundance metrics.  In the Fording River, one or more samples were below the site-specific 

normal ranges for % EPT throughout the RAEMP cycle at RG_FO23, but only two replicates in 

2019 were below the regional normal range.  Upstream of Line Creek (RG_FRUL), % EPT was 

lower than the site-specific normal range in 2017 to 2019.  Similar results were observed for 

% Ephemeroptera (Figures 4.5 to 4.8, Appendix Table E.8); however, % Ephemeroptera was 

within the site-specific normal range in 2019.    

A closer examination of the BIC composition identified a decrease in the proportion of organisms 

from the family Chironomidae from immediately upstream of the AWTF discharge (RG_LCUT) 

to the downstream reach of Line Creek (RG_LI8) commensurate with the increase in % EPT 

(Figure 4.9).  Community composition in the Fording River upstream (RG_FRUL) 

and downstream (RG_FO23) of Line Creek was similar.  Lower % EPT observed in 2019 at 

RG_FO23 was accompanied by larger proportions of Dipterans and Oligochaetes in that year 

(Figure 4.9).  

4.4.1.2 Temporal Variation 

Total organism abundance at mine-exposed areas in MU2 has not changed since the base year 

of monitoring at any area, despite some fluctuations over time (Appendix Table E.9).  

Total abundance at monitoring areas downstream of the AWTF was within in the range of results 

prior to AWTF operation (2012 to 2015; Appendix Figure E.7).  While a small increase in 

abundance was apparent in the most downstream monitoring area in Line Creek 

(RG_LI8; Appendix Figure E.7), the increase was not statistically significant and was not likely 

related to influence of the AWTF as increases were not observed at RG_LILC3, located 
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2017 to 2019
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2017 to 2019
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immediately downstream. This was supported by temporal analysis of biomass and density in 

mine-exposed areas of Line Creek as part of the Line Creek LAEMP (Minnow 2020c).   

No significant temporal changes in richness was observed at any monitoring areas in MU2, 

including areas where values were outside the normal ranges (Appendix Table E.10, 

Appendix Figure E.8). 

No statistically significant changes in % EPT compared to the base year were apparent in mine-

exposed monitoring areas in MU2 in 2019, with the exception of RG_FO23 where a small 

(MOD = -2.8) but significant decrease in % EPT was observed (Appendix Tables E.11; 

Appendix Figure E.9).  A significant increase in EPT abundance in 2018 and 2019 compared to 

the base year was observed at RG_LI8 (Appendix Table E.12, Appendix Figure E.10), but no 

changes over time were observed at other areas in MU2.  No significant changes in 

% Ephemeroptera were observed in mine-exposed areas, but % Ephemeroptera was significantly 

higher compared to the base year at RG_SLINE in 2018 and 2019 (Appendix Table E.13, 

Appendix Figure E.11).  Elevated Ephemeroptera abundance in 2019 compared to the base year 

was observed RG_LIDCOM and RG_LI8 in the lower reaches of Line Creek 

(Appendix Table E.14, Appendix Figure E.12).   

4.4.2 Benthic Invertebrate Composite-taxa Tissue Chemistry 

4.4.2.1 Spatial Variation 

Benthic invertebrate tissue chemistry samples have been collected in Line Creek and upstream 

and downstream of Line Creek in the Fording River on a more frequent basis than RAEMP annual 

sampling to support AWTF operations monitoring under the LCO LAEMP (e.g., Minnow 2018e, 

2019c, 2020c).  Elevated concentrations of selenium in benthic invertebrate tissue were noted 

immediately downstream of the WLC AWTF (RG_LILC3) in September 2017, with concentrations 

decreasing with distance downstream in Line Creek (Figure 4.10; Appendix Table E.33).  

The increase observed in 2017 was attributed to elevated aqueous concentrations of 

chemically-reduced selenium species in Line Creek downstream of the WLC AWTF discharge 

while it operated during steady-state.  Following shutdown of the WLC AWTF, tissue selenium 

concentrations decreased, and were below the most sensitive EVWQP Level 1 benchmark at all 

monitoring areas in Line Creek except RG_LILC3 in September 2018.  By September 2019, 

selenium concentrations in benthic invertebrates in Line Creek were below the EVWQP Level 1 

benchmarks at all areas, and within the normal range at monitoring areas downstream of 

RG_LILC3 (Figure 4.10; Appendix Table E.33).    

Benthic invertebrate selenium concentrations in the Fording River downstream of Line Creek 

(RG_FO23) did not appear to be impacted by the WLC AWTF and remained consistent over the 
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current RAEMP cycle (Figure 4.10; Appendix Table E.33).  Concentrations were largely below 

the EVWQP Level 1 benchmarks, but several replicates in each year were above the 

normal range.  Elevated tissue selenium concentrations were detected in the Fording River 

upstream of Line Creek (RG_FRUL) in 2018 compared to 2017, suggesting an influence unrelated 

to Line Creek.   

Composite-taxa benthic invertebrate tissue selenium concentrations in Grace Creek (LC_GRCK) 

were within the normal range during the current RAEMP cycle (Figure 4.10; Appendix Table E.33). 

Benthic invertebrate tissue selenium results (RAEMP sampling in September only) from 2017 

to 2019 were also plotted relative to the updated lotic regional one-step water-to-invertebrate 

selenium accumulation model (Figure 4.11; Golder 2020d).  Plotted values from monitoring areas 

downstream of the AWTF (RG_LILC3, RG_LISP24, RG_LIDSL, RG_LIDCOM) were higher than 

the upper prediction limit in 2017, during steady-state operation of the AWTF without AOP, but 

were within the prediction limits in 2018 and 2019 associated with shutdown and recommissioning 

with AOP (Figure 4.11).  Details surrounding the patterns in benthic invertebrate tissue selenium 

associated with the AWTF are found in the Line Creek LAEMPs (Minnow 2018e, 2019c, 2020c).   

4.4.2.2 Temporal Variation 

A detailed evaluation of temporal changes in tissue selenium concentrations as a result of 

operational changes to the WLC AWTF, including multiple sampling events within each year, was 

completed using a Before-After Control-Impact (BACI) approach in the Line Creek LAEMP 

(Minnow 2018e, 2019c, 2020c).  Lower selenium concentrations were observed in 2019, during 

operation stabilization of AWTF with AOP, compared to concentrations during steady-state 

operation of the AWTF without AOP and during AWTF shutdown in 2018.   

Temporal analysis of benthic invertebrate tissue samples since the base year (2012 in 

most cases) captured the improving conditions in Line Creek (Appendix Table E.34; 

Appendix Figure E.32).  Tissue selenium concentrations were elevated compared to the 

base year (2012) in Line Creek since 2014 but improved significantly in 2018 and 2019 compared 

to 2017.  Significant decreases were also observed at RG_LISP24 and RG_LIDCOM compared 

to the base year of 2017 for these two areas and concentrations similar to the base year of 2012 

were observed at RG_LIDSL and RG_LI8. 

No significant changes over time were observed in the Fording River downstream of Line Creek 

(RG_FO23).  Upstream of Line Creek, the increase observed at RG_FRUL in 2018 was 

significantly higher than from concentrations in 2015 and 2017 but did not differ significantly from 

the base year (2012), or 2019 (Appendix Table E.34; Appendix Figure E.32). 
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No temporal changes in benthic invertebrate selenium concentrations were observed in Grace 

Creek among any years where data are available (Appendix Table E.34; Appendix Figure E.32).  

4.4.3 Westslope Cutthroat Trout 

4.4.3.1 Tissue Selenium 

Westslope cutthroat trout muscle samples were collected non-lethally (muscle plugs) in MU2 to 

evaluate tissue selenium concentrations relative normal ranges and EVWQP benchmarks, as well 

as to predictions (Section 3.6.1).  All samples collected in the Fording River (RG_FO23; lower 

Fording River [LFR]) in September 2018 (eight samples) were higher than the upper limit of the 

normal range but lower than the site-specific benchmark for reproductive effects 

(15.5 mg/kg muscle equivalent; Nautilus Environmental and Interior Reforestation 2011; 

Figure 4.12, Appendix Table F.1).  

Fish tissue sampling has occurred annually under the LCO LAEMP from 2017 through 2019. 

In 2019, selenium concentrations in muscle from westslope cutthroat trout were below the 

site-specific benchmark, with the exception of one sample.  Selenium concentrations were similar 

in muscle of westslope cutthroat trout captured closest to the AWTF discharge 

(between RG_LILC3 and RG_LIDSL, and at RG_LIDCOM approximately 2.8 km downstream 

from the AWTF discharge) and approximately 6.1 km downstream from the AWTF discharge 

(near RG_LI8; Minnow 2020c).  This differed from results in 2017 when muscle selenium 

concentrations were 3.5-times higher (on average) in fish captured near RG_LILC3 than those 

captured near RG_LI8 (Minnow 2018e).  In 2018, only two fish were caught, including one that 

had a muscle selenium concentration of 25 mg/kg dw.  This represents a substantial decrease in 

muscle selenium concentrations of fish captured RG_LILC3 and RG_LIDSL and/or at 

RG_LIDCOM between 2017 (during AWTF steady-state operation without AOP) and 2019 

(during AWTF with AOP operation), with tissue selenium concentrations in 2019 more similar to 

concentrations observed between 2001 and 2012 (prior to AWTF operation; Minnow 2020c). 

Samples collected in Line Creek were pooled by year and temporal changes were evaluated 

statistically for Line Creek and the lower Fording River.  Despite lower concentrations observed 

in Line Creek in 2019 compared to 2017 and 2018, selenium concentrations in westslope 

cutthroat trout muscle have not changed statistically over time, with no significant differences 

detected among years in Line Creek or the Fording River (Appendix Figure F.2, Table 4.2).    

4.4.3.2 Health Metrics 

Length and weight measurements were collected from fish caught for tissue selenium sampling 

(Table 4.2, Appendix Table F.3), and Fulton’s condition factor was calculated for each fish as an 

indicator of fish health.  Mean condition factor of fish in the lower Fording River was 1.21 in 2018 



Figure 4.12: Selenium Concentrations in Westslope Cutthroat Trout Muscle Samples, 
Management Unit 2, 2017 to 2019

Note: Grey shading represent the upper and lower limits of the normal range defined as the 2.5th and 97.5th 
percentiles of reference area data, Regional Aquatic Environmental Monitoring Program (RAEMP).  Black 
dashes represent mean concentrations for an area when n>1.  Lower sample (11 mg/kg) from LIDSL was 
collected by Lotic Environmental on August 20, 2018 and meristic data can be found in the 2018 Line  Creek 
LAEMP. Fish collected throughout Line Creek were pooled as RG_LIDSL because of proximity and 
interconnectedness of the waterbody.
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Endpoint n Minimum Mean Maximum SD

Fork Length (cm) 2 24.9 29.8 34.6 6.86

Body Weight (g) 2 210 330.0 450 169.71

Condition Factor (K) 2 1.27 1.32 1.36 0.06

% DELT 2

Fork Length (cm) 8 21.5 32.9 40.2 6.24

Body Weight (g) 8 121 472 750 234

Condition Factor (K) 8 1.11 1.21 1.27 0.0524

% DELT 8

Table 4.2: Summary Statistics for Westslope Cutthroat Trout Health Endpoints in 
Management Unit 2, September 2018      
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and was indicative of a fish in good health (K≥1, Weatherly, 1972).  Condition factor of westslope 

cutthroat trout in MU2 was also greater than westslope cutthroat trout from the Bull and Moyie 

river reference areas (Appendix Table F.1).   

Fish were collected in Line Creek under the RAEMP and Line Creek LAEMP combined, and in 

2017 and 2019 to support the LAEMP (Minnow 2018e, 2019c, 2020c).  One fish caught in 2017 

had a slight jaw deformity, and two fish had lesions, but no anomalies were recorded in 2018 

or 2019 (Minnow 2018e, 2019c, 2020c).  Mean condition factor was calculated on fish caught 

in 2018, and it was greater than reference.    

The occurrence of anomalies (DELT) was recorded and % DELT was calculated for the lower 

Fording River (RG_FO23; Table. 4.2).  The percentage of fish with anomalies (% DELT) was 25% 

(n = 2 of 8, both with scarring around the mouth, presumed from angling), which was within the 

range observed at the reference areas (0% to 62.5% [scarring, jaw and operculum deformities]; 

Appendix Table F.3).  

4.4.4 Bull Trout 

Bull trout were caught in Line Creek in 2017, 2018, and 2019 under the LCO LAEMP to evaluate 

the impacts of the AWTF (Appendix Figure F.17).  Young bull trout (i.e., < 29 cm fork length) 

captured in Line Creek in September 2019 had muscle selenium concentrations similar to or 

higher than those in benthic invertebrates collected in the same vicinity (Minnow 2020c).  This is 

consistent with results in previous years (Minnow 2018e, 2019c) and suggests that these bull 

trout were resident individuals feeding near the capture area.  Larger adult bull trout 

(i.e., > approximately 60 cm fork length) captured in 2017 and 2019 had muscle selenium 

concentrations lower than those in benthic invertebrates (particularly near RG_LILC3) 

suggesting non-residency (Minnow 2018d, 2020c).  Line Creek is a regionally important stream 

for bull trout spawning (Minnow 2016b), with bull trout typically spawning in Line Creek between 

mid-September and mid-October under base flow conditions (Lotic 2016).  Therefore, the larger 

adult bull trout captured in September 2017 and 2019 were likely individuals that had recently 

migrated into Line Creek to spawn. 

Muscle selenium concentrations of juvenile bull trout in 2019 were substantially lower (2 to 3 times 

lower on average) than those reported in 2017 during AWTF steady-state operation (without AOP; 

Minnow 2018e).  The substantially lower muscle selenium concentrations in bull trout in 2019 

indicates that recommissioning of the AWTF with AOP has been successful at shifting selenium 

speciation in AWTF effluent from chemically-reduced species back to a selenate-dominated 

condition, thereby reducing the bioavailability of selenium in Line Creek. 
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4.4.5 Mountain Whitefish 

4.4.5.1 Tissue Selenium 

Mountain Whitefish were collected in the lower Fording River downstream of Line Creek in MU2, 

in the area around LC_LC5 (RG_FO23) in 2018.  Selenium concentrations in all muscle samples 

were greater than the normal range and the BC selenium guideline of 4 mg/kg dw.  

Selenium concentrations ovaries were also above the BC guideline, were greater than the 

EVWQP Level 1 benchmark, and half of the samples were above the interim screening value for 

ripe eggs in mountain whitefish (Nautilus 2017).  Despite this, mature ovary selenium 

concentrations were within the normal range34 in six of eight fish (Figure 4.13).   

Selenium concentrations in muscle and ovary samples of mountain whitefish have remained 

similar over time in the lower Fording River and no significant temporal changes were observed 

(Appendix Figures F.7 and F.8, Appendix Tables F.8 and F.9).     

4.4.5.2 Health Metrics 

Health endpoints measured in mountain whitefish collected in MU2 were similar to that of the 

reference areas (Bull River, Flathead River; Table 4.3, Appendix Tables F.5 and F.7).  

Mean condition factor was 1.21 and was indicative of a fish in good health (Weatherly, 1972).  

Mountain whitefish spawn in October, and the mean gonadosomatic index (GSI) was consistent 

with a mature ovary (17.1; EcoTox and Windward 2020) and similar to the reference areas.  

Mean liver somatic index (LSI), a measure of energy storage, was slightly lower than 

reference areas.  Anomalies (DELT) were present in 10% of fish assessed (n = 1 of 10), 

and consisted of a cut on the abdomen, and was similar to the frequency of anomalies in the 

reference areas (0% to 10%; Table 4.3, Appendix Table F.7).   

4.4.6 Chronic Toxicity 

In MU2, chronic toxicity testing between 2017 and 2019 was conducted using water collected 

from two stations on Line Creek downstream of mining (LC_LC3 and LC_LCDSSLCC), 

one station on the Fording River downstream of mining (LC_LC5), and one reference station on 

South Line Creek (LC_SLC).  The reference station LC_SLC was used in annual interpretive 

reports to support the interpretation of responses observed at mine-influenced stations.  

Results for stations that are downstream of mining are summarized below, and figures for each 

 
34 Compared to most other fish species, MW collected throughout the Elk River watershed have unusually high selenium 
concentrations in eggs/ovaries relative to concentrations measured in muscle. On average, selenium concentrations in 
MW ovaries are about 7 times those in muscle, although there is considerable variability in the relationship (Minnow 
2018b). In most other fish species, ovary selenium concentrations are 1 to 2 times those in muscle. 



Figure 4.13: Selenium Concentrations in Mountain Whitefish Collected in October 
2018, Management Unit 2

Note: Grey shading represent the upper and lower limits of the normal range defined as the 2.5th and 97.5th 
percentiles of reference area, Regional Aquatic Environmental Monitoring Program (RAEMP).
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Endpoint n Minimum Mean Maximum SD

Age (Years) 8 3.00 5.25 9.00 2.55

Fork Length (cm) 8 26.2 31.1 34.3 2.82

Adjusted Body Weight (g) 8 205 373 545 114

Condition Factor (K) 8 1.14 1.21 1.35 0.0738

Gonadosomatic Index (GSI) 8 14.6 18.0 21.4 2.66

Liver Somatic Index (LSI) 8 0.972 1.26 1.57 0.240

% DELT 10

Area

Table 4.3: Summary Statistics for Mountain Whitefish Health Endpoints Management 
Unit 2, October 2018   
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station show test categories plotted against time for all endpoints (Figures 4.14 to 4.16).  For tests 

categorized as possible or likely, symbols are annotated where a potential toxicant was identified. 

At LC_LC3, LC_LCDSSLCC, and LC_LC5, there have been few adverse responses over time, 

with no apparent consistent pattern of responses and no clear evidence of causal factors.  In the 

Q4 2017 test with O. mykiss and the Q4 2019 test with P. promelas using LC_LCDSSLCC water, 

responses were consistent with effects caused by microbial growth.  None of the other adverse 

responses could be attributed to a water quality constituent, indicating that the responses may 

reflect variable performance of test organisms or some other uncharacterized factor of the 

test water.  As discussed in Golder (2020), at least some of the adverse responses documented 

for these stations in 2019 appear to be suspect, particularly the P. subcapitata responses in 

Q3 2019 and H. azteca survival in Q4 2019.  The elevated incidence of adverse effects to green 

algae cell yield in Q3 and the elevated incidence of adverse effects to H. azteca in Q4 did not 

occur in a concentration-dependent manner and were inconsistent with previous patterns. 

In addition, for H. azteca, there was a large inconsistency in response among replicates exposed 

to the same site water; this inconsistency may suggest that the result is reflective of unusual 

conditions across test vessels, rather than an adverse response to the test water. 

4.5 Lentic Summary 

A detailed evaluation of lentic areas in MU2 took place under the Lentic Area Supporting Study 

(Appendix K).  Reference and mine-exposed lentic areas in MU2 were classified as moderate or 

high use, based on historical observations of habitat use and data gathered in 2018 and 2019 

(Appendix K; Table 4.4).  The total lentic area assessed in MU2 was 43,391 m2.  Reference and 

mine-exposed areas in MU2 were similar in that they persisted through the ice-free season, had 

undisturbed riparian areas, and were used by at least once species of amphibian for breeding 

(except RG_LILA [Lily Lake]).  Additionally, these areas were not documented as being used for 

breeding by bird species at risk or by fish.  Reference lentic areas RG_FO15B (Fording River 

wetland [front]) and RG_FO15B (Fording River wetland [back]), which represent a combined area 

of approximately 27,553 m2, were assigned the highest use ratings based on the presence of 

western toad eggs and use by breeding birds (i.e., red-winged blackbirds).  Both mine-exposed 

lentic areas assessed in MU2 were classified as moderate use and represented a combined total 

of 1,858 m2 of habitat.   

Of the lentic areas in MU2 that were sampled for tissue, water, and/or sediment chemistry in 2018 

and 2019, reference areas RG_FO15 and RG_FO15B were classified as low exposure risk, and 

mine-exposed area RG_USFRW (upper south Fording River wetland) was classified as high 

exposure risk (Appendix K; Table 4.4).  However, the exposure risk rating for RG_USFRW is 

based on sediment chemistry data only; additional tissue chemistry sampling would be required 



Figure 4.14:  Summary of Test Results by Category at LC_LC3 
Note: Results are categorized in the following: 2015 test and 2019 tests in Golder (2020e). Possible and likely symbols are annotated with constituent(s) identified 
as potentially contributing to observed response. None = no water quality constituent was identified. 
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Figure 4.15:  Summary of Test Results by Category at LC_LCDSSLCC 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018), 2018 tests in Golder (2019c), 
and 2019 tests in Golder (2020e). Possible and likely symbols are annotated with constituent(s) identified as potentially contributing to observed response. NO3 = 
nitrate; None = no water quality constituent was identified.  

2015

Q1 Q2 Q3 Q4

2016

Q1 Q2 Q3 Q4

2017

Q1 Q2 Q3 Q4

2018

Q1 Q2 Q3 Q4

2019

Q1 Q2 Q3 Q4

PossibleNo Likely Sig (no category)

C. dubia Survival

Reproduction

H. azteca
Survival

Dry Weight

P. subcapitata Cell Yield

O. mykiss

Survival

Viability

Length

Weight

P. promelas

Hatch

Survival

Biomass

Length

Development

None

None

None None None

None

None

NO3

None

None

Microbes

Microbes

None None None

None

Microbes

Microbes

None

None

None

Not tested

November 2020 | 201 



Figure 4.16:  Summary of Test Results by Category at LC_LC5
Note: Results are categorized in the following: 2015, 2016, 2017, 2018, 2019 tests in Golder (2020e). Possible and likely symbols are annotated with 
constituent(s) identified as potentially contributing to observed response. None = no water quality constituent was identified.  
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Use 
Classification

Exposure Risk 

Classification a

Lily Lake RG_LILA Moderate None Assigned
Fording River wetland (front) RG_FO15 High Low
Fording River wetland (back) RG_FO15B High Low

Lower south Fording River wetland RG_LSFRW Moderate None Assigned
Upper south Fording River wetland RG_USFRW Moderate Sediment-based Risk Only

Notes: ID = identifier; MU = Management Unit.   

Table 4.4:  Overall Use and Exposure Risk Classifications for Reference and Mine-exposed Lentic Areas in Management 
Unit 2

a Exposure risk ratings and classifications were not assigned to lentic areas where chemistry sampling (water, sediment, or tissue) were not completed.  See 
Lentic Area Supporting Study (Appendix K) for more details on classification criteria. 

Lentic Area Description Lentic Area ID
Classifications Based on Overall Ratings

MU2
Reference

Mine-exposed

Management 
Unit

Exposure 
Type
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to confirm risks to aquatic or aquatic-dependent receptors at this location.  The relatively low 

overall exposure risk ratings for RG_FO15 and RG_FO15B are unsurprising given their long 

history of use as reference areas (e.g., Minnow et al. 2011; Minnow 2014a), as well as the 

relatively low selenium concentrations measured in water and amphibian, bird, and benthic 

invertebrate tissues.   

4.6 Integrated Data Evaluation 

4.6.1 Addressing RAEMP Questions 

4.6.1.1 Has There Been a Change in Condition Since Previous Monitoring Cycles with 

Respect to Fish and Benthic Invertebrate Population/Community Indicators, Water 

Quality, Sediment Quality, Calcite, and/or Tissue Selenium Concentrations? 

The subsections in Section 4 detail the current status (2019) and change in condition since 

previous monitoring cycles in MU2 and the results are summarized in this section (Table 4.5). 

Current status data were screened against ADIT scores to flag areas where potential mine-related 

effects may be occurring and to align with the ADIT (Golder 2020c).  Peak seasonal 

concentrations of mine-related water quality constituents were lower than the benchmarks for 

effects to benthic invertebrates (ADIT score of zero) in all areas throughout the MU, except nitrate 

concentrations at RG_LCUT (LC_LCUSWLC; above Level 1 benchmark, ADIT score of one) 

in the winter, and total nickel concentrations throughout the year at RG_LCUT and RG_LILC3 

(above Level 1 screening value, ADIT score of one).  Concentrations in water have either not 

changed or decreased over time, with some notable exceptions including nitrate, total selenium, 

and sulphate in reference areas, sulphate throughout Line Creek, and nitrate and sulphate in the 

Fording River downstream of Line Creek, all compared to the base year (2012 in most areas; 

Table 4.5).  Water flow exceeded the Level 2 screening value for annual peak flow only, and 

calcite index was within the normal range in all areas (Table 4.5).  Improvements in water quality 

were apparent throughout MU2, associated with active water treatment.  

Benthic invertebrate tissue selenium concentrations were below the EVWQP Level 1 benchmark 

for effects to benthic invertebrates (ADIT score of zero), as well as juvenile fish and birds, in all 

areas of MU2 in September 2019 (Table 4.5), although tissue selenium concentrations 

downstream of the AWTF were significantly lower during the middle of the AWTF with AOP restart 

period (between April and August/September 2019) compared to both earlier (December to 

April 2019) and later in the restart period (September and/or December 2019; Minnow 2020c). 

Overall, benthic invertebrate tissue selenium concentrations were similar to those observed in the 

previous RAEMP cycle (2015) but less than concentrations measured during AWTF operation 

without AOP.  



Table 4.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 2, September 2019    

Line Creek RG_LI24 LC_LC1 15 0.26 0.25 0.17 3.9 2.6 3.2 87 56 63 0.000013 0.000015 0.000013 0.57 1.6 0.57

South Line Creek RG_SLINE LC_SLC 11 0.15 0.25 0.10 1.8 2.0 1.6 81 69 56 0.000034 0.000012 0.000013 0.50 0.50 0.50

Grace Creek LC_GRCK LC_GRCK 7.7 0.083 0.036 0.036 2.7 2.6 1.9 58 56 51 0.0000062 0.0000053 0.0000055 0.50 0.85 0.50

Line Creek RG_LCUT LC_LCUSWLC 11 17 13 13 53 40 41 322 248 228 0.00027 0.00042 0.00047 9.6 8.0 9.5

Line Creek RG_LILC3 LC_LC3 1.1 11 10 11 47 38 38 471 364 337 0.00025 0.00033 0.00036 8.6 8.2 9.0

Line Creek RG_LISP24 WL_DCP_SP24 1.5 - - 6.8 - - 24 - - 198 0.00015 0.000083 0.00017 - - 4.8

Line Creek RG_LIDSL
LC_LCDSSLCC 

(Compliance)
2.5 9.1 8.2 7.6 38 34 31 318 244 224 0.00015 0.00018 0.00017 4.9 4.3 4.8

Line Creek RG_LIDCOM LC_LCC 9.2 - - 5.7 - - 26 - - 161 0.000095 0.000060 0.00012 - - 3.4

Line Creek RG_LI8 LC_LC4 4.3 6.8 6.2 6.0 33 26 24 228 194 183 0.000027 0.000071 0.000049 3.3 3.1 3.3

Fording River RG_FRUL LC_LC6 20 - - 9.2 - - 41 - - 160 0.000015 0.000011 0.0000087 - - 0.52

Fording River RG_FO23
LC_LC5

(Order - FR5)
5.9 9.6 11 8.5 45 48 37 216 222 171 0.000018 0.000028 0.000018 1.2 1.4 1.1

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).

Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.
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Table 4.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 2, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).

Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.
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Table 4.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 2, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).

Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.
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Biological Responses
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Table 4.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 2, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).

Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.
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Table 4.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 2, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).

Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT 
scores are available for dissolved cadmium, SQIs, substrate sizes.
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Benthic invertebrate communities in RG_LI24, RG_SLINE, RG_GRCK, RG_LI8, and RG_FRUL 

were within the site-specific normal ranges for all endpoints (Table 4.5; ADIT score of zero). 

The greatest effects to BIC were observed immediately upstream (RG_LCUT) and immediately 

downstream (RG_LILC3) of the AWTF discharge (% EPT, EPT abundance, % Ephemeroptera, 

Ephemeroptera abundance), but % EPT lower than the site-specific normal range was also 

observed between RG_LISP24 and RG_LIDCOM in Line Creek, and at RG_FO23 in the 

Fording River (Table 4.5).  Results for BIC metrics were generally similar over time in relation to 

the previous RAEMP cycle and no increasing or decreasing trends were observed.  

4.6.1.2 Were Any Identified Changes Unexpected (i.e., Inconsistent with Model 

Predictions or General Expectations)?  

Water quality, benthic invertebrate tissue selenium, and BIC projections were available for seven 

locations in MU2: RG_LI24, RG_SLINE, RG_LCUT, RG_LILC3, RG_LIDSL, RG_LI8, 

and RG_FO23 (Table 4.6).  Aqueous concentrations of Order constituents were within or less 

than projections at all areas except RG_LCUT (LC_LCUSWLC) and the reference areas. 

At RG_LCUT (LC_LCUSWLC), the 2019 monitored maximum monthly average was greater than 

projections for nitrate; however, the percent difference was less than 20% (12%) so the projection 

was classified as “good” (Golder 2020f) and measured values were considered within an 

acceptable variation from projected values.  Similarly, at RG_LILC3 (LC_LC3), 

sulphate concentrations were greater than projections but the difference between the projection 

and the monitored maximum monthly average was only 0.8% (Golder 2020f), so the measured 

value was considered to be within the acceptable range.  On the other hand, dissolved cadmium 

concentrations were greater than projections at RG_LCUT and were approaching or greater than 

the EVWQP Level 1 benchmark for effects to benthic invertebrates.  This was predominantly seen 

in water samples measured from LC_WLC, which influences water quality at RG_LCUT only 

when the AWTF is on bypass.  Cadmium concentrations at LC_LCUSWLC, which influences 

RG_LCUT all year, only exceeded the EVWQP Level 1 benchmark seasonally. 

Benthic invertebrate tissue selenium concentrations were all within or below projections based on 

projected aqueous selenium concentrations (Table 4.6).   

Effects to benthic invertebrate communities were consistent with projections (no effects) based 

on water quality at RG_LIDSL, RG_LI8, and both reference areas on Line Creek 

(RG_LI24, RG_SLINE).  In the areas where BIC metrics (e.g., % EPT, EPT abundance, 

% Ephemeroptera, Ephemeroptera abundance) were approaching or below site-specific 

normal ranges (RG_LCUT, RG_LILC3, RG_LIDSL [% EPT only], RG_FO23), effects were not 

expected based on water quality (Table 4.6).  No projections were available for RG_LIDCOM, but 



Table 4.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 2, RAEMP 2019

Low High Low High Low High Low High

Line Creek RG_LI24 LC_LC1 0.046 0.046 0.27 156 156 199  1.1 1.1 3.5 5.4 5.4 

South Line Creek RG_SLINE LC_SLC 0.046 0.046 0.25 156 156 225  1.1 1.1 2.0 5.4 5.4 

Grace Creek LC_GRCK LC_GRCK - - - - - - - - - - - - -

Line Creek RG_LCUT
LC_LCUSWLC/ 

LC_WLC
15 16 18 725 744 591  73 77 63 12 12 

Line Creek RG_LILC3 LC_LC3 14 15 15 857 875 780  72 76 75 12 12 

Line Creek RG_LISP24 WL_DCP_SP24 - - - - - - - - - - - - -

Line Creek RG_LIDSL
LC_LCDSSLCC 

(Compliance)
9.3 11 10.0 634 648 568  48 53 48 11 11 

Line Creek RG_LIDCOM LC_LCC - - - - - - - - - - - - -

Line Creek RG_LI8 LC_LC4 8.0 9.2 7.2 564 578 443  41 47 34 11 11 

Fording River RG_FRUL LC_LC6 - - - - - , Mana - - - - - - -

Fording River RG_FO23
LC_LC5

(Order - FR5)
12 13 11 550 628 456  50 53 48 11 11 

Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum 
monthly mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for 
community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic 
invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for 
the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA 
Permitted Development Scenario.
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Stream Name
Biological
Area Code

Teck Water 
Station Code Low High Low High Low High

19 19 89  0.0094 0.0094 0.025  5.4 5.4 5.4 

19 19 81  0.0094 0.0094 0.013  5.4 5.4 5.1 

- - - - - - - - - - 6.3 -

354 373 322  0.24 0.29 0.37  12 12 7.8 

454 467 471  0.46 0.58 0.4  12 12 9.7 

- - - - - - - - - - 6.6 -

319 333 318  0.3 0.39 0.18  11 11 7.0 

- - - - - - - - - - 6.5 -

275 293 228  0.25 0.33 0.071  11 11 6.5 

- - - - - - - - - - 10 -

274 322 222  0.16 0.19 0.028  11 11 8.5 

Within (), 
Above () 
or Below 

()?

Monitored 
Maximum 
Monthly 
Average

Within (), 
Above () 
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Projection

Water Quality Projections Composite-taxa Benthic Invertebrate 
Tissue Selenium (mg/kg dw)

Projection Modelled BITSe Monitored 
BIT Se 

Sulphate (mg/L) Dissolved Cadmium (µg/L)

Within (), 
Above () 
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Table 4.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 2, RAEMP 2019

Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = 
milligrams per kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow model cases; 
High = highest maximum monthly mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are 
calculated using predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the 
EVWQP (Teck 2014). Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are 
calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for 
the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Stream Name
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Area Code

Teck Water 
Station Code Low High Low High Low High Low High

0% 0% 0 0 0  0% 0% 0 0 0 

0% 0% 0 0 0  0% 0% 0 0 0 

- - - - 1 - - - - - 0 -

2% 2% 0 0 0  2% 2% 0 0 3 

2% 2% 0 0 0  2% 2% 0 0 1 

- - - - 0 - - - - - 0 -

1% 1% 0 0 0  1% 1% 0 0 0 

- - - - 0 - - - - - 0 -

1% 1% 0 0 0  1% 1% 0 0 0 

- - - - 0 - - - - - 0 -

1% 1% 0 0 0  1% 1% 0 0 0 

Measured 
ADIT Score

Within (), 
Above () 
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()?

Expected Effect

Benthic Invertebrate Community Projections

Total Abundance Richness

Expected ADIT Score Measured 
ADIT Score

Expected ADIT Score

Within (), 
Above () 
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()?

Expected Effect

Table 4.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 2, RAEMP 2019

Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum 
monthly mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for 
community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic 
invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for 
the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA 
Permitted Development Scenario.
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Teck Water 
Station Code Low High Low High Low High Low High

0% 0% 0 0 0  0% 0% 0 0 0 

0% 0% 0 0 0  0% 0% 0 0 0 

- - - - 0 - - - - - 0 -

2% 2% 0 0 3  2% 2% 0 0 3 

2% 2% 0 0 3  2% 2% 0 0 3 

- - - - 3 - - - - - 0 -

1% 1% 0 0 2  1% 1% 0 0 0 

- - - - 2 - - - - - 0 -

1% 1% 0 0 0  1% 1% 0 0 0 

- - - - 1 - - - - - 0 -

1% 1% 0 0 2  1% 1% 0 0 0 

Expected Effect Expected ADIT Score
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Table 4.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 2, RAEMP 2019

Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum 
monthly mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for 
community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic 
invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for 
the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA 
Permitted Development Scenario.
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Stream Name
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Teck Water 
Station Code Low High Low High Low High Low High

0% 0% 0 0 0  0% 0% 0 0 0 

0% 0% 0 0 0  0% 0% 0 0 0 

- - - - 1 - - - - - 1 -

12% 14% 1 1 3  12% 14% 1 1 3 

13% 15% 1 1 3  13% 15% 1 1 2 

- - - - 2 - - - - - 0 -

5% 7% 0 0 0  5% 7% 0 0 0 

- - - - 0 - - - - - 0 -

4% 5% 0 0 0  4% 5% 0 0 0 

- - - - 0 - - - - - 0 -

7% 9% 0 0 2  7% 9% 0 0 0 

Measured 
ADIT Score

Measured 
ADIT Score

Expected ADIT Score

Within (), 
Above () 
or Below 

()?

Within (), 
Above () 
or Below 

()?

Expected Effect

% Ephemeroptera Ephemeroptera Abundance

Expected ADIT Score

Benthic Invertebrate Community Projections

Expected Effect

Table 4.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 2 and Management Question 5, Management Unit 2, RAEMP 2019

Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum 
monthly mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for 
community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic 
invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for 
the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA 
Permitted Development Scenario.
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Line Creek RG_LI24 LC_LC1

South Line Creek RG_SLINE LC_SLC
Grace Creek LC_GRCK LC_GRCK

Line Creek RG_LCUT
LC_LCUSWLC/ 

LC_WLC
Line Creek RG_LILC3 LC_LC3

Line Creek RG_LISP24 WL_DCP_SP24

Line Creek RG_LIDSL
LC_LCDSSLCC 

(Compliance)
Line Creek RG_LIDCOM LC_LCC

Line Creek RG_LI8 LC_LC4

Fording River RG_FRUL LC_LC6
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LC_LC5
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Stream Name
Biological
Area Code

Teck Water 
Station Code

Compared to 
General 

Expectations

Y/N/Uncertain

Y -

Y -
- -

Y -

Y -

- -

Y -

- Y

- -

- -

Y -

Are any conditions "unexpected"?

Compared to 
Projections

Y/N

Table 4.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community 
Projections, RAEMP Question 2 and Management Question 5, Management Unit 2, RAEMP 2019

Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = 
Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams per kilogram dry weight.  
Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low 
= lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum monthly mean of low, high, and average flow model 
cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E 
abundance predicted effects are calculated using predicted effects for community. Monitored maximum monthly average values are calculated using Teck's 
water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the 
EVWQP (Teck 2014). Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity 
distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation 
model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-
Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA 
Permitted Development Scenario.
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BIC at that area were similar to RG_LIDSL so results were considered outside of 

general expectations.     

4.6.1.3 Does the Weight of Evidence Indicate the Unexpected Changes are Mine-related? 

One or more unexpected effects occurred at seven monitoring areas in MU2 

(RG_LI24, RG_SLINE, RG_LCUT, RG_LILC3, RG_LIDSL, RG_LIDCOM, RG_FO23; Table 4.7).  

Aside from reference areas, all unexpected effects were related to BIC metrics (Table 4.7).   

Effects were observed in all BIC metrics except total abundance at RG_LCUT, and effects were 

greater than projected values based on water quality at LC_LCUSWLC, which is located upstream 

of RG_LCUT in Line Creek and represents the majority of flow at RG_LCUT.  While the AWTF 

was operational for all of 2019, influent flow was variable, resulting in RG_LCUT also receiving 

input from West Line Creek (reflected in water chemistry at LC_WLC), where concentrations of 

mine-related constituents were considerably higher than at LC_LCUSWLC.  The community at 

RG_LCUT was composed of predominantly chironomids, of which a high proportion is often 

reflective of degraded conditions, but no clear association with sediment characteristics were 

identified (Appendix I).  The habitat factor that best explained the BIC at RG_LCUT (as well as 

RG_LILC3, see below) through RDA was “other cover” (e.g., exposed rock, roads), which was 

expected considering the infrastructure and mine development in the vicinity of the 

monitoring area.  Redundancy analysis also identified TDS and other related water 

quality constituents (e.g., potassium, calcium) as the water quality constituents that best 

explained the variability in BIC at RG_LCUT, both before and after partitioning out the variability 

explained by habitat factors (Appendix I).  This implies that, given the entire dataset, TDS and 

related constituents were most able to differentiate the BIC at RG_LCUT relative to other areas, 

but does not necessarily suggest a cause and effect relationship.  The concentration of TDS at 

LC_LCUSWLC (reflects water quality at RG_LCUT when water from WLC is being diverted to 

the AWTF) approached the screening value during seasonal low flow (i.e., winter), 

while concentrations of TDS at LC_WLC (reflects water quality contributions from WLC  when no 

or variable flow is diverted to the AWTF) exceeded the screening level throughout the year.  

The overall explanatory power of water quality on the BIC composition was relatively low 

(17.2%; Appendix I), however, highlighting the fact that there are many factors contributing to the 

variability in BIC among monitoring areas.      

The benthic invertebrate community at RG_LILC3 (immediately downstream of the AWTF) was 

similar to RG_LCUT.  The BIC was again dominated by chironomids, and the water quality 

constituent that associated  most strongly with BIC composition was TDS and related constituents 

(Appendix I).  Chronic toxicity tests conducted using water from the associated routine water 

quality monitoring station, LC_LC3, showed little to no toxicity in any endpoint and TDS 



Compared to 
Projections

Compared to 
General 

Expectations

Y/N Y/N/Uncertain

Line Creek RG_LI24 LC_LC1 Y - WQ
Under 

investigation

No apparent mine inputs have been 
identified at RG_LI24, and 

concentrations of Order Constituents 
have remained constant since 2017 
and remain below EVWQP Level 1 

benchmarks. WQ will continue to be 
monitored for trends. 

Current report, 
LCO Line Creek 
(Minnow 2019, 

2020x) 

South Line 
Creek

RG_SLINE LC_SLC Y - WQ
Flagged for 
investigation

No sources of mine-related 
constituents in water in South Line 
Creek are currently known. WQ will 
continue to be monitored for trends. 

Current report. 

Line Creek RG_LCUT
LC_LCUSWL
C/ LC_WLC

Y - BIC

Mine-
related/Flagg

ed for 
investigation

This area is located upstream of the 
WLC AWTF, and receives primarily 

mine-influenced inputs from upstream 
in Line Creek (LC_LCUSWLC), and 

also from West Line Creek (LC_WLC) 
when the AWTF is in flow reduction or 
shutdown, but projections were made 

using data from LC_LCUSWLC so 
does not reflect all exposure at 

RG_LCUT.  Concentrations of mine-
related constituents are considerably 

higher at LC_WLC, and may be 
contributing to higher than expected 
effects to BIC at that location. BIC 

was dominated by chironomids, which 
area often present in degraded 

environments. 

Current report, 
LCO Line Creek 
(Minnow 2020x) 

Line Creek RG_LILC3 LC_LC3 Y - BIC Mine-related

While concentrations of sulphate are 
higher than projections, nitrate and 
selenium concentrations (treated by 
the AWTF) fall within the expected 
range. BIC metric values, however, 

are similar to upstream of the AWTF, 
and consistent with degraded 

conditions.  The site-specific normal 
ranges based on habitat do not take 

into account some mine-related 
changes in habitat condition including 

stream channelization and low 
riparian cover, both of which are likely 

influencing BIC at RG_LILC3.  

Current report, 
LCO Line Creek 
(Minnow 2020x) 

Line Creek RG_LIDSL
LC_LCDSSLC

C 
(Compliance)

Y -

Line Creek RG_LIDCOM LC_LCC - Y

Fording River RG_FO23
LC_LC5

(Order - FR5)
Y - BIC

Natural/Possi
bly mine-
related 

Relative BIC metrics at or below site-
specific normal ranges do not seem to 

be a direct result of water quality. 
Both % EPT and E Ephemeroptera 
values were directly related to an 

elevated proportion of Chironomids 
and within-area variability was high, 

but EPT and Ephemeroptera 
abundance were with normal ranges 

and not changing over time. 

Current report, 
LCO Line Creek 
(Minnow 2020x) 

Note:  "-" indicates no projections or general expectations.     

Reference

Cause(s)

Are any conditions 
"unexpected"?

What is the cause of the "unexpected" condition? (Mine-related 
and/or natural)

Documentation 
(i.e., document 

where details can 
be found)

Table 4.7:  Cause(s) of Unexpected Conditions, RAEMP Question 3 and Management Question 5, Management Unit 2, RAEMP, 
2019   

Endpoints 
Affected

Explanation

Exposure 
Type

Stream Name
Biological
Area Code

Teck Water 
Station Code

BIC Mine-related

No projections were available for 
RG_LIDCOM, but data were similar to 

RG_LIDSL so both sites are 
considered together.  Observed 
effects to % EPT are likely mine 

related, but the specific cause is not 
known. 

Current report, 
LCO Line Creek 
(Minnow 2020x) 

Mine-
exposed
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concentrations only exceeded the screening level in the winter.  Aqueous nickel concentrations, 

on the other hand, were above the Level 1 interim screening value in all three seasons, and may 

be affecting BIC at RG_LILC3.  Other cover and calcite presence were also identified as strong 

predictors of BIC in that area (Appendix I).  In addition, Line Creek around RG_LILC3 has been 

channelized, a disturbance known to impact BIC (Wohl 2006).  

Effects to % EPT greater than expected were observed at RG_LIDSL and RG_LIDCOM; 

however, no effects to EPT abundance were observed at either area and all other endpoints were 

within the site-specific normal ranges and projections based on water quality.  Compared to areas 

upstream, the abundance of EPT taxa was greater at RG_LIDSL and RG_LIDCOM, while 

Chironomidae abundance was lower, suggesting that conditions were improved compared 

to upstream.  While effects to BIC were small, the changes were likely mine-related.  

Chronic toxicity testing identified adverse effects on H. azteca growth with water from RG_LIDSL 

(LC_LCDSSLCC), but the cause of the effect was not attributed to any specific water 

quality constituent (Golder 2020e).  Redundancy analysis of BIC data constrained by water 

suggested that the community at RG_LIDSL was best differentiated by aqueous concentrations 

of total selenium, nitrate, and total uranium.  Total uranium, however, is not likely contributing to 

adverse effects due to concentrations lower than the BC WQG; rather, total uranium was 

associated with the taxa present in those areas based on the larger Elk River watershed dataset 

and does not specifically indicate cause and effect. In addition, recent studies have shown that 

current water quality guidelines are conservative; a derived no observable effects concentration 

(NOEC; 0.381 mg/L) for C. dubia was more than an order of magnitude higher than the current 

BC WQG of 0.0085 mg/L (Muscatello et al. 2020).  Benthic invertebrate community data 

constrained by habitat again identified “other cover” as a strong predictor (Appendix I).   

Greater than expected effects to both % EPT and % Ephemeroptera (based on projected Order 

constituent concentrations) were observed at RG_FO23 in the Fording River downstream of 

Line Creek.  Within-area variability was high, with some replicate values within the site-specific 

normal ranges, and some below, but the abundance of both EPT and Ephemeroptera remained 

within the normal ranges in all replicates.  Low % EPT and % Ephemeroptera were related to high 

Chironomidae abundance at RG_FO23.  The deviation in community structure from expected was 

likely partly due to natural variability, but some degree of mine-influence may also have affected 

the community.  Chronic toxicity tests at RG_FO23 (LC_LC5) identified effects to H. azteca growth 

but the cause of the effect was not attributed to any specific water quality constituent and some 

uncertainly remained as to whether results were a test artifact or an actual adverse response 

(Golder 2020e).  Redundancy analysis did not identify any habitat or mine-related predictor that 

strongly associated with BIC at RG_FO23, suggesting that no single factor is influencing the BIC 
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at that area, rather that BIC variability is driven by a combination of habitat, water and tissue 

chemistry, substrate factors and/or other factors not included in the RDA.   

Increasing temporal trends in nitrate, total selenium, and sulphate were observed at both 

reference areas feeding into Line Creek; LC_LC1 (RG_LI24), and LC_SLC (RG_SLINE on South 

Line Creek), however concentrations remained below the EVWQP Level 1 benchmarks. 

Previous evaluation of aqueous total selenium concentrations at the LC_LC1 (RG_LI24) 

reference area under the Line Creek LAEMP identified a significant increase since 2014 but did 

not identify any mine-related sources (Minnow 2018d).  Further analysis of temporal changes 

indicated that concentrations in 2018 and 2019 had not changed significantly compared to 2017 

but remained higher than concentrations measured in 2012 to 2015 (Minnow 2020c).     

4.6.1.4 What Does the Weight of Evidence Indicate about Current or Future Ecosystem 

Conditions in Each Management Unit and Regionally, Considering the Observed 

Type, Magnitude, Spatial Extent, and/or Rate of Change? 

The intention of RAEMP Question 4 is to evaluate the overall condition of the MU currently and/or 

in the future.  A spatial roll-up was completed in the ADIT to summarize the proportion of the 

watershed associated with each score for each endpoint (Table 4.8; Golder 2020c).  No effects 

and no apparent change in condition from the normal reference ranges or benchmarks were 

observed at on average 87% of the endpoints assessed in the lotic portion of the watershed 

evaluated in the ADIT.  The measurement endpoints exhibiting the greatest effects (i.e., ADIT 

score of 3; Golder 2020c) were BIC metrics (Table 4.8). 

Westslope cutthroat trout were sampled annually in Line Creek for the LAEMP 

(Minnow 2018d, 2019a, 2020c).  Selenium concentrations in westslope cutthroat trout muscle 

samples from 2019 (AWT with AOP; Minnow 2020c) were substantially lower than concentrations 

measured in 2017 during AWTF steady state operation (without AOP), and were below the 

EVWQP Level 1 benchmark, apart from a single sample.  Fish were not sampled in the Fording 

River in 2019, but samples collected in 2018 with the RAEMP were well below the site-specific 

muscle equivalent benchmark, and had not changed over time compared to previous 

sampling years (2006 to 2018), suggesting the WLC AWTF has not affected selenium 

concentrations in westslope cutthroat trout muscle in the Fording River (Minnow 2019a). 

Health metrics (condition factor, % DELT) were similar to reference areas, and no correlations 

among tissue selenium concentrations and condition factor, length, or weight were observed 

(Appendix I).  

Mountain whitefish sampled in the Fording River in 2018 exhibited muscle selenium 

concentrations below EVWQP benchmarks, similar to westslope cutthroat trout, but ovary 

selenium concentrations were elevated compared to the EVWQP Level 2 benchmark for 



Table 4.8: Area-weighted Summaries, Management Unit 2, ADIT (Golder 2020c)      

0 1 2 3

Winter 85 14.9 0.0 0.0

Spring 100 0.0 0.0 0.0

Summer-Fall 100 0.0 0.0 0.0

Winter 100 0 0.0 0.0

Spring 100 0.0 0.0 0.0

Summer-Fall 100 0.0 0.0 0.0

Winter 100 0.0 0 0

Spring 100 0 0 0

Summer-Fall 100 0 0 0

Winter 84 16.3 0.0 0.0

Spring 84 16.4 0 0.0

Summer-Fall 89 10.6 0 0

Composite 100 0.0 0.0 0
Min Response 
Relative to Ref

100 0.0 0.0 0

Min Response 
Relative to Ref

100 0 0.0 0

Min Response 
Relative to Ref

55 5 40 0

Min Response 
Relative to Ref

55 40 5 0

Growing Season 
Mean

100 0.0 0 0

Max Response 
Relative to Ref

88 12 0 0

Calcite Index 100 0 0.0 0

Annual Peak Flow 100 0 0 0
Summer Seven 

Day Flow
4 0 96 0

Annual Seven Day 
Flow

100 0 0 0

Mean Weekly 
Maximum Temp

100 0 0 0

Total no. 100 0.0 0.0 0.0

LPL taxa 80 0.9 0 19

% 47 27 15 11.8

Total no. 89 0.0 0.0 10.5

% 73 10 6 11

Total no. 89 0.0 0.9 9.6

87 5.1 5.5 2.1

Measurement Endpoints % Rating

Area-weighted Summaries

C. dubia  reproduction (%)

C. dubia survival (%)

Water 
Quality

Peak Nitrate 
(mg/L N)

Peak Sulphate 
(mg/L)

Peak Selenium
(µg/L)

Peak Nickel 
(µg/L)

BI Selenium (mg/kg dw)

H. azteca  growth (%)

H. azteca  survival (%)

Nutrients
Total Phosphorus (µg/L)

Physical 
Stressors

Calcite

Flow (m3/s)

Temp (°C)

P. subcapitata (%)

Mean (%)

Biological 
Response

s

Abundance

Richness

EPT 
(Mayflies, Stoneflies, Caddisflies)

E (Mayflies)
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eggs/ovary in fish other than westslope cutthroat trout as well as the interim screening value for 

mountain whitefish (Nautilus 2017).  In addition, when correlations among mountain whitefish 

health metrics and tissue selenium were evaluated (Appendix I), significant correlations were 

identified between gonadosomatic index (GSI) and both ovary and muscle selenium, and liver 

somatic index (LSI) and ovary selenium (see Appendix I).  Egg weight was also significantly 

correlated with muscle selenium concentrations (Appendix I).  A study is currently underway to 

evaluate selenium toxicity to mountain whitefish to better understand the risks associated with 

elevated muscle and ovary selenium concentrations.   

The level of concern for each unexpected change results from a combination of the observed 

type, magnitude, spatial extent, and/or rate of change of the effect.  The level of concern 

associated with westslope cutthroat trout tissue selenium was low due to a small magnitude of 

change from the reference condition, and no change over time.  A similar level of concern was 

identified for mountain whitefish; however, additional evaluation will be possible following the 

mountain whitefish selenium toxicity study.  At BIC monitoring areas, level of concern was 

addressed on an area-by-area basis because the cause of potential effects may differ 

among areas (Table 4.9).  The level of concern at the Line Creek reference areas 

(RG_LI24 and RG_SLINE) was considered low, because the concentrations of nitrate, total 

selenium, and sulphate in water, while higher than expected, were below the most sensitive 

EVWQP Level 1 benchmarks, and concentrations have been stable since 2017.  The level of 

concern at both RG_LCUT and RG_LILC3 was considered moderate, because while the 

magnitude of effects on BIC was high, the spatial extent (i.e., less than 1 km) and rate of change 

were low.  Relatively small effects on BIC were observed at RG_LIDSL, RG_LIDCOM, and 

RG_FO23, and as such the level of concern in these areas was low.    

Overall, while effects to BIC were observed throughout Line Creek, and in the Fording River 

downstream of Line Creek, very few significant changes over time were detected, suggesting that 

community composition has been stable since 2012.  As a result of the AWTF restart with AOP, 

selenium concentrations in benthic invertebrate tissue improved (decreased), and a similar 

pattern was observed for fish (westslope cutthroat trout and bull trout) muscle selenium 

concentrations.  As such, conditions have improved in MU2.   

Relatively few lentic areas are present in MU2 compared to other MUs.  Reference and 

mine-exposed lentic areas in MU2 were classified as moderate to high use by birds and 

amphibians, but no fish use was documented historically or in 2018/2019.  Of the areas sampled 

for tissue, water, and/or sediment in 2018 and 2019, the reference areas 

(RG_FO15 and RG_FO15B) were classified as low exposure risk, and the mine-exposed area 



Table 4.9: Assessment of Level of Concern in Areas Where Unexpected Mine-exposed Changes were Observed, RAEMP, 2019    

Line Creek RG_LI24 LC_LC1

South Line 
Creek

RG_SLINE LC_SLC

Line Creek RG_LCUT
LC_LCUSWLC/ 

LC_WLC
BIC H L L M

BIC impacts are apparent, but 
have not been changing over 
time, and do not cover a large 

spatial extent

Line Creek RG_LILC3 LC_LC3 BIC H L L M

BIC impacts are apparent, but 
have not been changing over 
time, and do not cover a large 

spatial extent

Line Creek RG_LIDSL
LC_LCDSSLCC 

(Compliance)

Line Creek RG_LIDCOM LC_LCC

Fording River RG_FO23
LC_LC5

(Order - FR5)
BIC L L L L

A small effect on BIC observed, 
but the spatial extent is small, 
and only a small change over 
time was observed in % EPT. 

L L
WQ remains well below 

benchmarks, and has been 
stable in recent years

BIC L M L L

A effect on BIC observed, but 
the spatial extent is small and 

no changes over time were 
observed and abundance 

metrics were consistent with 
expectations and within normal 

ranges. 

Notes: WQ = Water quality, BIC = Benthic invertebrate community.    

Level of Concern Explanation

Rate of 
Change 
(Low[L], 

Moderate[M], 
High[H])

Level of 
Concern 
(Low[L], 

Moderate[M], 
High[H]), 

Uncertain[U])

Magnitude 
(Low[L], 

Moderate[M], 
High[H])

Spatial Extent 
(Low[L], 

Moderate[M], 
High[H])

L L

Type of 
Change

Exposure 
Type

Stream Name
Biological
Area Code

Teck Water Station 
Code

Mine-
exposed

Reference WQ
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(RG_USFRW) was classified as high exposure risk, based on sediment chemistry only 

(Section 4.5).   

The AWTF with AOP will reach steady state in 2020 and the FRO AWTF-S will begin 

commissioning in 2021.  Tissue selenium and benthic invertebrate communities will continue to 

be monitored to support the assessment of the AWTF and the broader RAEMP objectives.   

4.6.2 Adaptive Management 

Through the evaluation of the RAEMP questions, Management Question 5 (MQ5) under the AMP 

is also addressed.  Management Question 5 asks “Does monitoring indicate that mine-related 

changes in aquatic ecosystem conditions are consistent with expectations?” and in certain study 

areas, conditions did deviate from expected based on model projections and/or general 

expectations where model projections were not available.  A thorough evaluation of this question 

is tied to RAEMP Questions 2 and 3 (Sections 4.6.1.2 and 4.6.1.3) and is summarized 

in Section 11.   

Through the adaptive management response framework, Teck identified and initiated actions to 

mitigate conditions that were unexpected (Teck 2020b).  The following are examples of the 

adaptive management response actions in MU2 during the current RAEMP cycle: 

 Identification of elevated tissue selenium concentrations downstream of the AWTF in 2016

and 2017 led the initiation of further investigations to identify the cause

(elevated concentrations of chemically-reduced forms of aqueous selenium in the

AWTF effluent) and to the shutdown of the facility until a technical solution could be

implemented.

 Increased tissue selenium monitoring during shutdown, according to the approved

shutdown plan (ENV 2018b) to evaluate conditions while the AWTF was offline, and

following recommissioning with AOP, to allow for a detailed evaluation of AWTF

performance during operation stabilization with AOP.

In addition to the formal adaptive management process, data acquired through the RAEMP or 

LAEMP data evaluation processes lead to adaptive adjustments to relevant study designs, where 

necessary, to better address study questions and the MQ5 key uncertainties (Teck 2018). 
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5 MANAGEMENT UNIT 3 

5.1 Setting 

Management Unit 3 (MU3), drains an area of about 88,400 ha, and represents 18 percent of the 

study area.  Numerous tributaries (e.g., Willow Creek, Wade Creek, Mickelson Creek, 

Leask Creek, Wolfram Creek, Thompson Creek, Crossing Creek, and Boivin Creek) drain into the 

Elk River within this MU.  

The west side of GHO (i.e., the portion of the operation draining towards the Elk River), is included 

within MU3.  Mining at GHO first began in 1983, and with approval for the Cougar Pit Extension 

in 2016, the life of the mine was predicted to extend through to 2024.  The Cougar Pit Extension 

will increase mine development toward the north end of GHO, and result in increased mine 

influence on tributaries draining the west side of the operation into the Elk River in MU3.  Three of 

the southern-most mine-influenced tributaries in MU3 (i.e., Leask, Wolfram, and 

Thompson creeks), connect (overland or subsurface) to the Elk River via a side channel, a portion 

of which becomes seasonally isolated from the main channel of the Elk River (i.e., during winter 

and late-fall low-flow periods).  The side channel re-joins the main portion of the Elk River 

upstream of the Compliance station (Teck monitoring station GH_ERC) and Order Station ER1 

(Teck monitoring station GH_ER1). 

In addition to mining activities at GHO, development and urbanization within MU3 is primarily 

associated with the District of Elkford.  Forestry, free-ranging livestock (particularly in the vicinity 

of the GHO west-side tributaries and Elk River side channel), and recreational-based activities 

also occur within MU3.   

5.2 Summary of Previous RAEMP Results 

Nitrate concentrations were elevated in water at both the GHO Compliance point and Elk River 

Order station in MU3 (i.e., GH_ERC and GH_ER1) relative to reference in 2016 and had 

increased significantly (along with sulphate) at GH_ER1.  Mine influence was also evident in water 

from all mine-exposed tributaries in MU3, except the south branch of Willow Creek, with greatest 

mine exposure associated with tributaries to the south (e.g., Leask, Wolfram, and Thompson 

creeks; all of which had maximum monthly mean concentrations of nitrate, selenium, and sulphate 

greater than EVWQP Level 1 benchmarks).  These creeks drain the areas where mining activities 

have historically been most intense, compared to the tributaries to the north (e.g., Branch F, 

Wolf, Willow).  Increases in aqueous concentrations of mine-related constituents were observed 

at Cougar Creek (GH_COUGAR), Mickelson Creek (GH_MC1), and Leask Creek (GH_LC2) 

over the previous RAEMP cycle, resulting in the maximum monthly mean concentrations of 

nitrate, selenium, and/or sulphate being greater than EVWQP Level 1 benchmarks at GH_MC1 
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and GH_LC2, but not at GH_COUGAR. Water quality models developed for the EVWQP 

overestimated selenium concentrations observed at GH_ERC, as well as selenium and nitrate 

concentrations observed at GH_ER1 in 2016; however, measured concentrations corresponded 

reasonably well to modelled values for nitrate and sulphate at GH_ERC and for sulphate 

at GH_ER1.   

Benthic invertebrate community total abundance and taxa richness values were within normal 

ranges at all monitoring locations in MU3.  Percent EPT and % Ephemeroptera were below the 

normal range at the monitoring area on the Elk River upstream from the Fording River 

(RG_ELUFO), but supporting data suggested the effects were not mine-related.  

Benthic invertebrate communities were only sampled at two of the southern tributaries in MU3 

(Wolfram and Thompson), and in both cases, effects were evident as reductions in both % EPT 

and % Ephemeroptera relative to normal ranges.  Effects may have been attributable to one or 

more mine-related stressors, such as selenium bioaccumulation or calcite.  No significant 

temporal changes in benthic invertebrate community endpoints or tissue selenium concentrations 

were observed through to the end of 2016. 

All 10 westslope cutthroat trout captured in MU3 in 2015 had muscle selenium concentrations 

less than the Level 1 benchmark for reproductive effects.  Selenium concentrations in mountain 

whitefish muscle exceeded the normal range, but concentrations in ovaries were below the interim 

screening value (i.e., 29.3 mg/kg dw; Nautilus 2017).  Maximum selenium concentrations in 

benthic invertebrate tissues from Wolfram and Thompson creeks exceeded one or more of the 

EVWQP Level 1 benchmarks for effects to fish, benthic invertebrates, or birds, whereas benthic 

invertebrate tissue samples collected from main stem monitoring areas were well below potential 

effect levels.  Benthic invertebrate and westslope cutthroat trout tissue selenium concentrations 

in MU3 were generally considered to be consistent with model predictions at the time. 

5.3 Assessment of Stressors 

5.3.1 Water Quality 

Water quality samples were collected monthly (weekly during freshet at some stations) in MU3 at 

Teck water monitoring stations GH_ER2 (RG_ELUGH; Elk River upstream GHO), GH_ERSC4 

(Elk River side channel upstream Wolfram Creek), GH_ER1A (Elk River side channel 

downstream Wolfram Creek), GH_TC2 (RG_THCK; Thompson Creek), GH_ERSC2 (Elk River 

side channel immediately downstream Thompson Creek on east braid), GH_ERC (RG_EL20), 

and GH_ER1 (RG_ELUEL).  Sampling also occurred at the mine-exposed monitoring areas 

RG_ERSC5, RG_GH-SCW3, and RG_SCDTC in 2017 to 2019 as part of the GHO LAEMP.  
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A reference area in an unnamed tributary on the west side of the Elk River (RG_UCWER) 

was also sampled in 2018 and 2019 as part of the RAEMP.     

Water quality constituents were typically lower than BCWQG, EVWQP benchmarks, and/or 

interim screening values at the side channel monitoring stations (i.e., GH_ERSC4, GH_ER1A, 

GH_ERSC2, and the Reach 2 stations of the Elk River side channel [i.e., RG_GH-SCW1 and 

RG_GH SCW3]; Appendix Tables B.7 to B.9, Appendix Figures B.34 to B.47), except for total 

selenium at GH_ERSC2 and nitrate, total selenium, and sulphate at the outlet of Reach 2 

(RG_GH SCW3; Appendix Tables B.7 to B.9, Appendix Figures B.42, B.44, B.45).  

Concentrations of nitrate, sulphate, TDS, total lithium, total selenium, and dissolved cadmium 

generally increased from GH_ERSC4 to GH_ER1A to RG_GH SCW3 (i.e., from upstream 

to downstream) likely as a result of the influence of Wolfram and Thompson creeks 

(Appendix Tables B.7 to B.9).  Further downstream, concentrations of mine-related constituents 

at GH_ERSC2 were typically higher than GH_ER1A, but lower than RG_GH SCW3.  Total nickel 

concentrations were higher in Reach 2 in 2019 compared to 2018, but otherwise there were no 

apparent temporal trends in water quality at these stations (Appendix Tables B.7 to B.9, 

Appendix Figure B.41).   

In the Elk River upstream of mining (GH_ER2) and downstream of the Elk River side channel 

(GH_ERC and GH_ER1), concentrations of constituents were below applicable BCWQG, 

EVWQP benchmarks, and/or interim screening values except for total selenium and dissolved 

copper (Appendix Tables B.7 to B.9, Appendix Figures B.34 to B.47).  Dissolved copper 

concentrations were greater than BCWQG at both the downstream and upstream stations.  

Water quality constituents were below all applicable BCWQG, EVWQP benchmarks, and/or 

interim screening values at the RG_UCWER reference area (Appendix Tables B.7 to B.9).  

Temporal trend analysis was conducted for Order constituents (nitrate, sulphate, total selenium, 

dissolved cadmium) and nickel (Appendix Table B.22) to explore potential changes in 

mine-related constituents over time.  Elevated concentrations of total selenium, sulphate, and 

nitrate were detected at all three Elk River stations compared to their respective base years, 

including the reference area GH_ER2 (RG_ELUGH); however, concentrations remained lower 

than the EVWQP Level 1 benchmarks (Appendix Figures B.42, B.44, B.45).  Aqueous sulphate 

concentrations were elevated compared to the base year in Thompson Creek, but total selenium 

and nitrate in Thompson Creek were unchanged from the base year and total nickel and dissolved 

cadmium were statistically lower than the base year throughout the current RAEMP cycle 

(Appendix Table B.22).  
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5.3.2 Nutrients 

Within MU3, several tributaries of the Elk River that receive minimal influence from GHO appear 

to have naturally high phosphorus (i.e., Wolf Creek, Willow Creek, and Wade Creek).  

These creeks ranged from nitrogen limited to phosphorus limited, and were often mesotrophic; 

however, phosphorus concentrations were decreasing at these locations over the 2013 to 

2019 period.  Orthophosphate concentrations consistently exceeded the interim screening values 

at these locations, while total phosphorus concentrations were above the limit less frequently 

(Appendix L).     

In creeks subject to more influence from GHO (i.e., Leask, Wolfram, and Thompson creeks), 

conditions were consistently phosphorus limited.  Stations on Leask Creek (GH_LC2) 

and Wolfram Creek (GH_WC2) had phosphorus and orthophosphate concentrations that 

exceeded the interim screening values, but concentrations were lower downstream of the 

sedimentation ponds (GH_LC1 and GH_WC1; Appendix L). 

Within the Elk River (GH_ER1), total nitrogen and TN:TP ratios have been increasing, and 

phosphorus and orthophosphate concentrations have mostly been below the interim 

screening values (Appendix L). 

5.3.3 Sediment Quality 

Sediment samples were collected in the Elk River side channel in 2017 at GH_ERSC4, 

GH_ER1A, and GH_ERSC2 to support the GHO LAEMP (Minnow and Lotic 2018b), but sampling 

was discontinued for 2018 and 2019.  Sediment composition was similar between GH_ER1A and 

GH_ERSC2; samples from both areas were comprised primarily of silt, with some sand and clay, 

and very little gravel (Figure 5.1).  Sediment samples from GH_ERSC4 contained more sand.  

A visually apparent increase in % TOC from upstream to downstream 

(GH_ERSC4 to GH_ERSC2) was observed in 2017 (Figure 5.1).  The concentrations of a number 

of metals exceeded the lower WSQG (arsenic, cadmium, manganese, nickel, and selenium 

[one sample at GH_ER1A only]), and PAHs exceeded the lower (chrysene, naphthalene, 

and phenanthrene) or upper (fluorene, 2-methylnaphthalene) WSQGs at one or more monitoring 

area, but concentrations were only greater than the range observed in MU3 reference area 

at GH_ERSC2 (Appendix Figure C.3).  GH_ERSC2 is on a braid of the Elk River side channel, 

thus subjected to reduced water levels in low flow periods.  As such, water was not flowing at 

GH_ERSC2 in September 2017, a feature that may have influenced sediment chemistry in that 

area (Minnow and Lotic 2018b).  The SQIs at GH_ERSC4 and GH_ER1A were high in 2017, 

indicating good sediment quality at these locations.  The SQI at GH_ERSC2 was lower due to a 



Figure 5.1:  Mean Particle Size and Total Organic Carbon in Sediment, Management Unit 3, RAEMP, 2017 to 2019

Notes: Values depicted are Kaplan-Meier means. Mean values below the detection limit were assumed to be 0. 
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greater number of parameters above the WSQGs, as well as higher concentrations of parameters 

exceeding WSQGs (Figure 5.2, Appendix Table C.11).  

In 2018 and 2019, sediment samples were collected at RG_GH-SCW3 in the Elk River side 

channel (Reach 2) to support the GHO LAEMP (Minnow and Lotic 2019b, 2020b), and in the Elk 

River upstream of mining (RG_ELUGH),  downstream of GHO (RG_EL20; GHO Compliance), 

and at RG_ELUEL (Order Station EL1). Sediment composition was similar among both 

mine-exposed and reference areas in the Elk River, and consistent between years (Figure 5.1).   

Sediment composition in Reach 2, considered a semi-lentic area, did not differ substantially from 

lotic areas, but % TOC was slightly higher in samples from that area (Figure 5.1).  While selenium 

concentrations at RG_GH-SCW3 were elevated compared to the reference area (RG_ELUGH), 

only one sample in 2018 and 2019 was above the selenium WSQG (Appendix Figure C.3, 

Appendix Tables C.5 and C.6).  Concentrations of 2-methylnaphthalene were high compared to 

reference and above the upper WSQG in 2018 at RG_GH-SCW3 but were lower and comparable 

to reference in 2019.  Results were similar for naphthalene, where concentrations in 2018 were 

above the lower WSQG, but were below the WSQG and similar to reference concentrations 

in 2019 (Appendix Figure C.3, Appendix Tables C.5 and C.6).  Concentrations of metals and 

PAHs in the sediment at RG_EL20 and RG_ELUEL were similar to concentrations at RG_ELUGH 

in both years.  

The SQI was high and similar to reference (RG_ELUGH) at both mine-exposed main stem 

locations (RG_EL20, RG_ELUEL) in 2018 and 2019 (Figure 5.2, Appendix Table C.11).  The SQI 

at RG_GH-SCW3 was similar to reference in 2019, but slightly lower in 2018, suggesting some 

improvement in sediment chemistry in 2019.  This could, in part, be explained by the fact that 2019 

was a wetter year than 2018, thus increasing water flows in Reach 2 such that it remained lotic 

for most of the year.     

5.3.4 Calcite 

Calcite presence was below the upper limit of the regional normal range of 1.0 at all areas in MU3 

throughout the current RAEMP cycle (Table 5.1).  Very little to no calcite was observed in 2017 

and 2018 in the Elk River main stem areas (RG_EL20, RG_ELUEL) or the Elk River side channel 

(GH_ERSC4, GH_ER1A, GH_ERSC5).  In 2019, calcite presence was higher, but very little 

concretion was observed.  Calcite was present in Thompson Creek (RG_THCK) in 2018 and 2019 

but concretion was not apparent.  Calcite was not present in reference areas in MU3 

(RG_ELUGH, RG_UCWER) during the current RAEMP cycle (Table 5.1).  Results were 

consistent with the Regional Calcite Monitoring Program in the Elk River and Thompson Creek. 

The regional program did not assess calcite in the Elk River side channel (Lotic 2020).  



Reference Mine-Exposed

0

25

50

75

100

RG_ELUGH GH_ERSC4 GH_ER1A RG_GH-SCW3 GH_ERSC2 RG_EL20 RG_ELUEL

S
ed

im
en

t Q
ua

lit
y 

In
de

x 
(S

Q
I)

2017 2018 2019

F1 (Scope) F2 (Area Frequency) F3 (Amplitude) SQI

Figure 5.2: Sediment Quality Index, Management Unit 3, RAEMP, 2017 to 2019

November 2020 | 231 



Table 5.1:  Calcite Results Summary, Management Unit 3, RAEMP, 2017 to 2019       

2017 2017 2017

2017 2018 2019 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5

RG_UCWER  - - - -  - 0 0 0  -  - 0 0 0  -  -  - 0 0 0  -  - 0 0 0  -  -  - 0 0 0  -  - 0 0 0  -  -

RG_ELUGH  - - - - 0 0 0 0  -  - 0 0 0  -  - 0 0 0 0  -  - 0 0 0  -  - 0 0 0 0  -  - 0 0 0  -  -

GH_ERSC4  - - - - 0 0 0 0  -  - 0.1 0.32 0.64  -  - 0 0 0 0  -  - 0 0 0  -  - 0 0 0 0  -  - 0.1 0.32 0.64  -  -

GH_ER1A  - - - - 0 0 0 0  -  - 0.47 0.34 0.48  -  - 0 0 0 0  -  - 0 0 0  -  - 0 0 0 0  -  - 0.47 0.34 0.48  -  -

GH_ERSC5  - - - - 0 0 0 0  -  - 0 0 0  -  - 0 0 0 0  -  - 0 0 0  -  - 0 0 0 0  -  - 0 0 0  -  -

RG_SCDTC  - - - -  - 0  -  -  -  - 0.41 0.58 0.44  -  -  - 0  -  -  -  - 0 0 0  -  -  - 0  -  -  -  - 0.41 0.58 0.44  -  -

RG_THCK THOM2  - 0.81 0.82  - 0.8  -  -  -  - 0.48 0.53 0.29  -  -  - 0  -  -  -  - 0 0 0  -  -  - 0.8  -  -  -  - 0.48 0.53 0.29  -  -

RG_EL20 0 0.04 0 0.02 0.01 0 0.06 0.52 0.46 0.62 0.27 0 0 0 0 0 0 0 0 0.02 0 0 0 0.04 0 0.02 0.01 0 0.06 0.52 0.48 0.62 0.27

RG_ELUEL  - 0 0 0 0 0 0 0 0 0 0  - 0 0 0 0 0 0 0 0 0 0  - 0 0 0 0 0 0 0 0 0 0

Represents calcite index above 1.0.   
Notes: "-" = no calcite monitoring was completed; "NA" = data not available.     

2018 2019
Exposure Type

Biological 
Monitoring Area

Regional 
Monitoring Area

Calcite Presence Calcite Concretion
Calcite Index at Benthic Invertebrate Monitoring Areas 

(Calcite Index= CI)

2018 2019 2018 2019
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Calcite Index 
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Reference
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ELKR12
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Assessment of temporal changes indicted that calcite increased in the Elk River side channel 

in 2019 compared to the previous years where no calcite was detected (Appendix Table D.3, 

Appendix Figure D.3).  In contrast, calcite presence in the Elk River and Thompson Creek was 

significantly lower compared to the base year (2015; Appendix Table D.3, Appendix Figure D.3).  

The Regional Calcite Monitoring Program did not identify any significant changes over time in 

reaches that corresponded with RAEMP monitoring areas (Lotic 2020).  Due to the low calcite 

presence overall in MU3, the differences between the programs do not reflect a potential 

difference in the interpretation of biological data.   

5.4 Assessment of Biological Responses 

5.4.1 Benthic Invertebrate Community 

5.4.1.1 Spatial Variation 

Benthic invertebrate communities at monitoring areas in MU3 were within the regional normal 

ranges for most endpoints throughout the current RAEMP cycle (Figures 5.3 to 5.8, 

Appendix Table E.15).  Site-specific normal ranges could not be calculated for the Elk River side 

channel monitoring areas due to the inability to accurately calculate GIS variables associated with 

the habitat model in that area.  Total abundance and richness were within or slightly above both 

the regional and site-specific normal ranges in main stem mine-exposed areas 

(RG_EL20 and RG_ELUEL), and the reference areas (RG_ELUGH and RG_UCWER; 

Figures 5.3 and 5.4, Appendix Table E.15).  While RG_THCK was within the regional normal 

range for both metrics in 2019 (below the regional normal range in 2018), values were below the 

site-specific normal ranges, particularly for total abundance.  Some degree of dissimilarity with 

the reference area range of variability exists at Thompson Creek (see Appendix J), thus the 

site-specific normal ranges may be less accurate in that area.  Benthic invertebrate total 

abundance and richness in the side channel were within the regional normal ranges except for 

one replicate each in 2019 at RG_ERSC5 and RG_SCDTC.   

Percent EPT and % Ephemeroptera were within or close to the site-specific normal ranges, and 

within the regional normal ranges at all monitoring areas in MU3 except RG_THCK 

(Figures 5.5 and 5.7).  The site-specific normal range for % EPT extended well below the regional 

normal range in Thompson Creek, suggesting that one or more habitat variables may be 

impacting the expected community structure at this area.  The site-specific normal range for 

% Ephemeroptera was more closely associated with the regional normal range for that metric 

at RG_THCK.  In 2018, % Ephemeroptera was close to zero in Thompson Creek, but an increase 

was observed in 2019 and one of three replicates was within the regional normal range, but still 

below the site-specific normal range.  Both EPT and Ephemeroptera abundance were consistently 
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within the regional normal ranges across MU3 except for Ephemeroptera abundance at 

RG_THCK in 2018 (Figures 5.6 and 5.8).  Similar to total abundance, site-specific normal ranges 

for EPT and Ephemeroptera abundance in Thompson Creek were substantially higher than the 

regional normal range, further suggesting a habitat feature at that monitoring area that has not 

been accounted for in the habitat model (see Appendix J).  

Benthic invertebrate community composition was similar among samples from 2017 to 2019 in 

the current RAEMP cycle at monitoring areas in the Elk River side channel and the Elk River both 

upstream (RG_ELUGH) and downstream (RG_EL20, RG_ELUEL) of the side channel 

(i.e., primarily EPT taxa; Figure 5.9).  The BIC in Thompson Creek consisted of primarily 

organisms from Order Diptera and Order Coleoptera (Family Elmidae – riffle beetles; Figure 5.9). 

5.4.1.2 Temporal Variation 

Very few temporal changes since the base year have occurred in MU3 at monitoring areas other 

than RG_THCK in Thompson Creek (Appendix Tables E.16 to E.21).  In Thompson Creek, % EPT 

and EPT abundance have been lower than the base year (2012) in most years when sampling 

was conducted (Appendix Tables E.18 and E.19; Appendix Figures E.13 to E.18).   

5.4.2 Benthic Invertebrate Composite-taxa Tissue Chemistry 

5.4.2.1 Spatial Variation 

Selenium concentrations in benthic invertebrate tissue samples collected in 2017, 2018, and 2019 

from the main stem Elk River upstream (RG_ELUGH) and downstream (RG_EL20, RG_ELUEL) 

of GHO, and from the most upstream side channel monitoring area (GH_ERSC4) were within the 

reference normal range and below all EVWQP benchmarks during the current RAEMP cycle 

(Figure 5.10, Appendix Table E.35).  In 2019, samples collected from GH_ER1A and RG_SCDTC 

were also below EVWQP benchmarks (Figure 5.10).  Selenium concentrations in benthic 

invertebrate tissue collected in 2019 from RG_ERSC5 and GH_ERSC2 were higher than the 

EVWQP Level 1 dietary benchmark for fish in one of three replicates from each area, whereas all 

other 2019 samples from these two areas were below the Level 1 benchmarks (Figure 5.10). 

The highest selenium concentrations measured in 2019 were in the samples collected from 

Thompson Creek (RG_THCK) and from Reach 2 of the side channel (RG_GH-SCW3), 

which receives direct inputs from Thompson Creek and is wetted all year (Figure 5.10). 

The selenium concentrations in the three samples from Thompson Creek and one of three 

samples from Reach 2 were higher than EVWQP Level 3 benchmarks for benthic invertebrates, 

and dietary effects to fish and birds (Figure 5.10, Appendix Table E.35).  The higher selenium 

concentrations in these samples may be due to the presence of annelids (segmented worms) 

(Minnow 2016c, 2018b, Minnow and Lotic 2019b; see Section 5.6) which is currently being 
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Figure 5.9:  Relative Abundance of Dominant Benthic Invertebrate Taxa, Management Unit 3, RAEMP, 2017 to 2019
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Figure 5.10:  Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue Samples, Management Unit 3, 
RAEMP, September 2017 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data (pooled 
1996 to 2019 data) reported in the RAEMP. Reference areas are shown in green and mine-exposed areas are shown in blue.
a 11, 18, and 26 µg/g represent the Level 1, 2, and 3 Benchmarks (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014), respectively, for dietary effects to 
juvenile fish.
b 13, 20, and 27 µg/g represent the Level 1, 2, and 3 Benchmarks (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014), respectively, for growth, 
reproduction, and survival of benthic invertebrates.
c 15, 22, and 41 µg/g represent the Level 1, 2, and 3 Benchmarks (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014), respectively, for dietary effects to 
juvenile birds.
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evaluated separately from the RAEMP and will be incorporated during the next RAEMP cycle, or 

possibly related to selenium speciation, which is being investigated in the GHO LAEMP. 

Benthic invertebrate tissue selenium results (RAEMP sampling in September only) from 2017 

to 2019 were also plotted relative to the updated lotic regional one-step water-to-invertebrate 

selenium accumulation model (Figure 5.11; Golder 2020d).  One or more plotted value from 

monitoring areas in the Elk River side channel (RG_ERSC5 [2017, 2018, 2019], 

GH_ER1A [2018, 2019]) as well as all values from Thompson Creek (2019) were higher than the 

upper prediction limit.  An evaluation into the potential role of annelid worms in the anomalous 

selenium results observed in some of the benthic invertebrate tissue replicates is being conducted  

and results will be incorporated into the future bioaccumulation model updates (Section 5.6).  

Selenium speciation is also being investigated in the GHO LAEMP.  

5.4.2.2 Temporal Variation  

Concentrations of selenium in benthic invertebrate tissues were variable within stations, but 

generally similar among years, except for RG_ERSC5, RG_THCK, and RG_GH-SCW3 

(Appendix Figure E.33).  One out of three samples from Reach 2 (RG_GH-SCW3) in 2019, all 

three samples from Thompson Creek (RG_THCK) in 2019, and two of three samples from 

RG_ERSC5 in 2017 had selenium concentrations that were visually elevated compared to other 

years or other samples collected within the same year.  The elevated tissue selenium 

concentrations were not significantly different from the base year due to the within-year variability 

(Appendix Table E.33).   

5.4.3 Westslope Cutthroat Trout 

5.4.3.1 Tissue Selenium 

Westslope cutthroat trout muscle samples were collected non-lethally (muscle plugs) to evaluate 

tissue selenium concentrations relative normal ranges and EVWQP benchmarks, as well as to 

predictions (Section 3.6.1).  All but one sample collected in MU3 (upper Elk River [UER] 

near Elkford at RG_ELUEL (GH_ER1) in September 2018 (8 samples total) were higher than the 

upper limit of the normal range (Figure 5.12), but were less than the site-specific benchmark for 

reproductive effects (15.5 mg/kg dw muscle equivalent; Nautilus Environmental and Interior 

Reforestation 2011) and similar to samples collected in the Bull River (reference; RG_BULL; 

Figure 5.12).  

Selenium concentrations in westslope cutthroat trout muscle from MU3 have remained similar 

over time, with no statistical differences detected among years (Appendix Figure F.3, 

Appendix Table F.4).   
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September 2017 to 2019
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Figure 5.12: Selenium Concentrations in Westslope Cutthroat Trout Muscle Samples 
Collected in September 2018, Management Unit 3

Note: Grey shading represent the upper and lower limits of the normal range defined as the 2.5th and 97.5th 
percentiles of reference area data, Regional Aquatic Environmental Monitoring Program (RAEMP).  Black 
dashes represent mean concentrations for an area when n>1. 
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5.4.3.2 Health Metrics 

Length and weight measurements were collected from the eight westslope cutthroat trout sampled 

for tissue selenium monitoring in 2018 (Table 5.2, Appendix Tables F.1 and F.3), and Fulton’s 

condition factor was calculated for each fish as an indicator of fish health.  Mean condition factor 

of fish caught at RG_ELUEL was 1.31 and was indicative of a fish in good health 

(K≥1, Weatherly, 1972).  Condition of westslope cutthroat trout from RG_ELUEL was also greater 

than both reference areas (Appendix Table F.1).   

The occurrence of anomalies (DELT) was recorded and % DELT was calculated for westslope 

cutthroat trout from MU3 in 2018 (RG_ELUEL; Table. 5.2, Appendix Table F.3).  The percentage 

of fish with anomalies (% DELT) was 25% (n = 2 of 8; one with a jaw deformity and one with jaw 

scarring out of eight fish), which was within the range observed at the reference areas (0% to 

62.5% [scarring, jaw and operculum deformities]; Appendix Table F.3) 

5.4.4 Mountain Whitefish 

5.4.4.1 Tissue Selenium 

Mountain Whitefish were collected in the upper Elk River downstream of GHO in the vicinity 

of GH_ERC (RG_EL20) in MU3 (upper Elk River [UER]).  Selenium concentrations in most 

muscle samples were above the BC selenium guideline of 4 mg/kg dw, but only two samples were 

above the upper limit of the normal range (Figure 5.13).  Selenium concentrations in all mountain 

whitefish ovary samples from RG_EL20 were above the BC ovary selenium guideline, and seven 

of eight samples were above the EVWQP Level 1 benchmark for fish ovary (Figure 5.13). 

Only two samples, however, were above the interim screening value for mountain whitefish 

(Nautilus 2017) and the upper limit of the normal range (Figure 5.13).  These samples were 

collected from two smaller fish with ovaries in a regressed state (see Section 5.4.4.2), which has 

been shown previously to correspond with higher selenium concentrations in mountain 

whitefish ovaries (Minnow 2010, 2014).   

Historical mountain whitefish sampling in the upper Elk River is limited to 2015 (Minnow 2018b). 

Selenium concentrations in muscle samples were statistically unchanged between 2015 and 2018 

(Appendix Figure F.9, Appendix Table F.8).  Similarly, no significant changes were detected in 

ovary selenium concentrations between the two sampling years (Appendix Figure F.10, 

Appendix Table F.9).   

5.4.4.2 Health Metrics 

Health endpoints measured in mountain whitefish collected in MU3 were similar to that of the 

reference areas (Bull River, Flathead River; Table 5.3, Appendix Table F.5).  Mean condition 



Endpoint n Minimum Mean Maximum SD
Fork Length (cm) 8 19.9 27.7 39.5 6.41
Body Weight (g) 8 99.0 326 880 257

Condition Factor (K) 8 1.26 1.31 1.43 0.0542
% DELT 8

Table 5.2: Summary Statistics for Westslope Cutthroat Trout Health Endpoints in 
Management Unit 3, September 2018      
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Figure 5.13: Selenium Concentrations in Mountain Whitefish Collected in October 
2018, Management Unit 3

Note: Grey shading represent the upper and lower limits of the normal range defined as the 2.5th and 97.5th 
percentiles of reference area, Regional Aquatic Environmental Monitoring Program (RAEMP).

BC Se Guideline (Muscle; 4 mg/kg dw)

0

2

4

6

8

10

12

14

16

18

RG_BULL RG_FH RG_EL20

n/a MU3

Reference Mine-Exposed

M
us

cl
e 

S
e 

(m
g/

kg
 d

w
)

Interim Screening Benchmark (29.3 mg/kg dw)

Level 1 Benchmark (EVWQP; 18 mg/kg dw)

BC Se Guideline (Ovary; 11 mg/kg dw)

0

10

20

30

40

50

60

70

RG_BULL RG_FH RG_EL20

n/a MU3

Reference Mine-Exposed

O
va

ry
 S

e 
(m

g/
kg

 d
w

)

November 2020 | 248 



Endpoint n Minimum Mean Maximum SD
Age (Years) 6 4.00 5.00 6.00 0.894
Fork Length (cm) 6 26.9 27.8 29.1 0.857
Adjusted Body Weight (g) 6 235 258 285 18.9
Condition Factor (K) 6 0.994 1.20 1.40 0.131
Gonadosomatic Index (GSI) 6 10.2 14.1 16.9 2.64
Liver Somatic Index (LSI) 6 0.793 1.41 1.82 0.405
% DELT 12

Area

Table 5.3: Summary Statistics for Mountain Whitefish Health Endpoints in Management 
Unit 3, October 2018       
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factor was 1.20 and was indicative of a fish in good health.  Mean GSI (14.1) was slightly lower 

than in the reference areas and less than what is considered mature (15; Irvine et al. 2017). 

Two fish were sampled with regressed ovaries (gonad weights of 0.810 g and 0.692 g), indicating 

they were not spawning that year, and were thus excluded from the statistical summaries. 

Mean LSI was also similar to that of mountain whitefish from the reference areas.  No anomalies 

(% DELT) were observed in mountain whitefish captured in MU3 (Table 5.3, Appendix Table F.5) 

which was similar to reference areas (0% to 10% of fish with anomalies).   

5.4.5 Chronic Toxicity 

In MU3, chronic toxicity tests between 2017 and 2019 were conducted using water collected from 

two stations on the Elk River (reference station GH_ER2 and one station downstream of mining 

[GH_ERC]).  The reference station GH_ER2 was used in annual interpretive reports to support 

the interpretation of responses observed at mine-influenced stations. Results for GH_ERC 

(i.e., the only station downstream of mining) are summarized below, and the figure shows test 

categories plotted against time for all endpoints (Figure 5.14).  For tests categorized as possible 

or likely, symbols are annotated where a potential toxicant was identified.  

GH_ERC has shown few adverse responses, with no apparent consistent pattern of responses 

over time and no clear evidence of causal factors.  TSS was identified as potentially contributing 

to observed responses in the Q2 2017 test with O. mykiss.  None of the other adverse responses 

could be attributed to a water quality constituent, indicating that the responses may reflect variable 

performance of test organisms or some other uncharacterized factor of the test water.  In the 

Q4 2017 test with O. mykiss, responses were consistent with effects caused by microbial growth. 

As discussed in Golder (2020), the adverse responses documented for H. azteca in Q4 2019 

appear to be suspect, as there was a large inconsistency in response among replicates exposed 

to the same site water; this inconsistency may suggest that the result is reflective of unusual 

conditions across test vessels, rather than an adverse response to the test water.  

5.5 Lentic Summary 

A detailed evaluation of lentic areas in MU3 took place under the Lentic Area Supporting Study 

(Appendix K).  Reference and mine-exposed lentic areas in MU3 were distributed among the low, 

moderate, and high use classifications, based on historical observations of habitat use and data 

gathered in 2018 and 2019 (Table 5.4).  The total area assessed was 324,454 m2.  Most reference 

lentic areas were classified as moderate (40,447 m2) or high (198,465 m2) use and five of the 

seven mine-exposed areas (58,913 m2) were classified as high use with the remaining two 

identified as one low use and one moderate use.    



Figure 5.14:  Summary of Test Results by Category at GH_ERC 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018), 2018 tests in Golder (2019c), 
and 2019 tests in Golder (2020e). Possible and likely symbols are annotated with constituent(s) identified as potentially contributing to observed response. TSS = 
total suspended solids; None = no water quality constituent was identified.  
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Use 
Classification

Exposure Risk 

Classification a

East Elk Lakes FSR swamp RG_GARD High Low
West Elk Lakes FSR swamp RG_GRSYPD High None Assigned
Blue Lake recreational area RG_BLULA Low None Assigned

Unnamed wetland near Elk River north of 
Elkford

RG_REFF High Low

Wetland west of the Elk River RG_WWER High Low
Pond north of Elkford RG_PNEF Moderate None Assigned

Upper wetland east of Elkford RG_UWEEF Moderate None Assigned
Lower wetland east of Elkford RG_LWEEF Moderate None Assigned

Wetland/pond in Elkford RG_WPEF Moderate Low
Greenhills south wetland RG_GHSW Low None Assigned

Mudbog marsh RG_MUDBOG Moderate None Assigned
Lost Lake RG_LOLA High None Assigned

Sulphur Springs FSR marsh RG_SULSPR Moderate None Assigned
Elk Valley highway impoundment RG_EVHIM Low None Assigned

Elk River upper ponds RG_ERUP High Low
Lower Elk River pond RG_LERP High None Assigned

Upper Elk River oxbow RG_EROU High Low
Thompson powerline wetland RG_TPW High Low

Greenhills wetland above Thompson Creek RG_GHWTC High Low

Notes: ID = identifier; MU = Management Unit; FSR = Forest Service Road.     

Table 5.4:  Overall Use and Exposure Risk Classifications for Reference and Mine-exposed Lentic Areas in Management 
Unit 3

a Exposure risk ratings and classifications were not assigned to lentic areas where chemistry sampling (water, sediment, or tissue) were not completed.  See 
Lentic Area Supporting Study (Appendix K) for more details on classification criteria. 

Lentic Area Description Lentic Area ID
Classifications Based on Overall Ratings

MU3

Reference

Mine-exposed

Management 
Unit

Exposure 
Type
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The lentic areas classified as low use areas were generally characterized as having no amphibian 

detections in 2018/2019 or historically, no evidence of use by breeding aquatic and aquatic-

dependent birds, low to moderate bird species diversity, the absence of connections that would 

support immigration/emigration of fish, and no evidence of use by fish.  Greenhills south wetland 

(RG_GHSW; mine-exposed) was unlikely to persist to the end of the ice-free season. 

Because amphibian eggs and longnose sucker were not found in these areas, and red-winged 

blackbird/spotted sandpiper/tree swallow nests were not found, tissue samples were not collected 

to support calculations of exposure risk ratings for these areas. 

The lentic areas classified as moderate use were generally persistent throughout the ice-free 

season, had undisturbed riparian areas, and were considered suitable for amphibian eggs and 

larvae (based on inaccessibility to fish and lower predation risks).  Of the moderate use areas, 

RG_WPEF (reference; wetland/pond in Elkford) was the only area where egg or larval amphibian 

life stages and bird eggs were found.   

Five reference and five mine-exposed lentic habitats in MU3 were considered high use but, as 

indicated above, the total area of high use reference lentic habitat is more than three times larger 

than the area of high use mine-exposed habitat.  High use areas in MU3 were characterized as 

being persistent throughout most of the ice-free season and having relatively undisturbed 

riparian areas.  Nearly all high use areas were used by breeding amphibians, including western 

toad, historically and/or in 2018/2019.  Just under half of the lentic areas were used by aquatic 

and aquatic-dependent birds for nesting and chick rearing; use was evenly distributed among 

reference and mine exposed lentic areas.  Bird species diversity was variable during the 

breeding season.  Mine-exposed areas RG_ERUP (Elk River upper ponds) and RG_EROU 

(Elk River upper oxbow) were used by juvenile and adult life stages of multiple fish species, 

including westslope cutthroat trout (RG_ERUP only), for rearing and foraging. 

Each of the four reference and four mine-exposed lentic areas in MU3 that were sampled for 

tissue, water, and/or sediment chemistry in 2018 and 2019 were classified as low exposure risk 

(Table 5.4).  Mean selenium concentrations in benthic invertebrate tissues and amphibian eggs 

were consistently within reference area normal ranges and less than EVWQP 

Level 1 benchmarks.  Selenium concentrations in bird eggs were within or slightly above the 

reference area normal range at both reference and mine-exposed areas, and mean selenium 

concentrations in fish ovaries/eggs from RG_ERUP were also slightly above the reference area 

normal range.  None of the bird or fish tissue samples had concentrations greater than EVWQP 

Level 1 benchmarks.  The WQIs for low exposure risk areas were high (i.e., ≥93, which is 

indicative of relatively good water quality) and the SQI for RG_WWER (reference; wetland west 
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of the Elk River) and RG_EROU (mine exposed) were among the highest calculated for lentic 

areas in 2018 and 2019. 

5.6 Integrated Data Evaluation 

5.6.1 Addressing RAEMP Questions 

5.6.1.1 Has There Been a Change in Condition Since Previous Monitoring Cycles with 

Respect to Fish and Benthic Invertebrate Population/Community Indicators, Water 

Quality, Sediment Quality, Calcite, and/or Tissue Selenium Concentrations? 

The subsections in Section 5 detail the current status (2019) and change in condition since 

previous monitoring cycles in MU3 and the results are summarized in this section (Table 5.5). 

Current status data were screened against ADIT scores to flag areas where potential mine-related 

effects may be occurring and to align with the ADIT (Golder 2020c).  Peak seasonal 

concentrations of mine-related water quality constituents were lower than the EVWQP Level 1 

benchmarks for effects to benthic invertebrates (ADIT score of zero) in most areas throughout 

the MU (Table 5.5), but have increased compared to the previous RAEMP cycle in 

Thompson Creek (selenium, sulphate, nitrate) and in the Elk River downstream of the Elk River 

side channel (RG_EL20, RG_ELUEL; selenium, nitrate, cadmium [RG_EL20 only])(Table 5.5).   

Benthic invertebrate tissue selenium concentrations were below the EVWQP Level 1 benchmark 

for effects to benthic invertebrates (ADIT score of zero), as well as juvenile fish and birds, in all 

areas of MU3 except RG_GH-SCW3 (considered semi-lentic; ADIT score of two) 

and Thompson Creek (ADIT score of three) but only concentrations in Thompson Creek have 

increased significantly over time.  Westslope cutthroat trout and mountain whitefish muscle 

selenium concentrations were low and below benchmarks (ADIT score of zero) and have not 

changed over time.  Mountain whitefish ovary selenium concentrations were greater than the 

EVWQP Level 1 benchmark for fish other than westslope cutthroat trout (Table 5.5) 

but concentrations were similar to those measured in the previous RAEMP cycle (2015). 

Benthic invertebrate abundance metrics (total, EPT, and Ephemeroptera) were generally 

approaching the lower limit of the normal ranges (ADIT score of one) for most areas in MU3, but 

relative abundance metrics were within the normal ranges (exception was RG_THCK). 

In particular, abundance metrics in the Elk River side channel were low compared to other areas 

and to the regional normal range (note that site-specific normal ranges could not be defined for 

these side channel monitoring areas).  As well, effects to all BIC metrics were observed in 

Thompson Creek, where the community composition was primarily composed of organisms from 

the Orders Coleoptera and Diptera.  Community composition has not changed significantly over 

time MU3, with the exception of a decrease in % EPT in samples from Thompson Creek collected 



Table 5.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 3, September 2019

T
Unnamed 
Tributary

RG_UCWER - 17 - - 0.079 - - 2.9 - - 52 - - 0.0000062 - - 0.50

M Elk River RG_ELUGH GH_ER2 343 0.11 0.099 0.048 1.1 1.1 0.92 24 23 22 0.0000067 0.0000075 0.0000071 0.50 0.97 0.55
Elk River Side 

Channel
GH_ERSC4 GH_ERSC4 4.4 - - 0.037 - - 0.70 - - 19 0.0000058 0.0000062 0.0000063 - - 0.50

Elk River Side 
Channel

GH_ER1A GH_ER1A 0.52 - - 0.69 - - 2.1 - - 33 0.0000066 0.000066 0.0000081 - - 0.50

Elk River Side 
Channel

RG_ERSC5 RG_ERSC5 0.73 - - 0.61 - - 2.1 - - 31 - - 0.0000088 - - 0.50

Elk River Side 
Channel Wetland

RG_GH-SCW3 RG_GH-SCW3 - - - - - - - - - - 0.000020 0.000018 0.0000070 - - -

Elk River Side 
Channel

GH_ERSC2 GH_ERSC2 - - - - - - - - - - - 0.000016 0.0000084 - - -

Elk River Side 
Channel

RG_SCDTC - 1.4 - - 1.3 - - 10 - - 85 - - 0.0000065 - - 0.55

Thompson Creek RG_THCK GH_TC2 0.035 19 8.4 15 179 81 139 883 523 859 0.000021 0.000020 0.0000086 1.3 1.3 1.2

Elk River RG_EL20
GH_ERC 

(Compliance)
30 0.54 0.54 0.64 2.2 2.7 2.3 33 35 34 0.0000067 0.000016 0.0000073 0.50 1.6 0.55

Elk River RG_ELUEL
GH_ER1 (Order - 

ER1)
15 - - 0.28 - - 1.4 - - 24 0.0000081 0.0000089 0.0000078 - - 0.50

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.   
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Table 5.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 3, September 2019

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.   
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Table 5.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 3, September 2019

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.   
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Table 5.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 3, September 2019

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.   

November 2020 | 258 



T
Unnamed 
Tributary

RG_UCWER - 17

M Elk River RG_ELUGH GH_ER2 343
Elk River Side 

Channel
GH_ERSC4 GH_ERSC4 4.4

Elk River Side 
Channel

GH_ER1A GH_ER1A 0.52

Elk River Side 
Channel

RG_ERSC5 RG_ERSC5 0.73

Elk River Side 
Channel Wetland

RG_GH-SCW3 RG_GH-SCW3 -

Elk River Side 
Channel

GH_ERSC2 GH_ERSC2 -

Elk River Side 
Channel

RG_SCDTC - 1.4

Thompson Creek RG_THCK GH_TC2 0.035

Elk River RG_EL20
GH_ERC 

(Compliance)
30

Elk River RG_ELUEL
GH_ER1 (Order - 

ER1)
15

E
xp

o
su

re
 S

ta
tu

s

M
ai

n
 W

at
er

sh
ed

S
ys

te
m

 T
yp

e 
(M

 -
 m

ai
n

 s
te

m
; 

T
 -

 t
ri

b
u

ta
ry

)

Stream Name
Biological Area 

Code
Water Station 

Code

Total 
Aquatic 
Habitat -
Avg High 
and Low 
Flow (ha)

3

Reference

Elk
Mine-

exposed

T

M

M
an

ag
em

en
t 

U
n

it

- -1.2 - -0.23 - 0.10 - -1.2 - 0.087 - -1.2

-0.49 -2.4 2.6 1.5 -0.85 -0.87 -0.66 -2.5 1.2 1.5 -0.034 -1.6

- -0.60 - -0.16 - -0.51 - -0.72 - -1.1 - -0.92

- -1.2 - -0.043 - 1.4 - -0.89 - 0.43 - -0.96

- -2.2 - 0.67 - 0.88 - -1.9 - 0.021 - -1.8

- - - - - - - - - - - -

- - - - - - - - - - - -

- -3.3 - -0.92 - -0.60 - -3.3 - 0.47 - -2.8

2.0 -1.7 0.92 -0.72 1.7 -6.0 3.3 -4.0 2.2 2.2 4.3 3.0

0.055 -1.7 0.96 0.73 -2.3 -2.5 -0.47 -2.2 1.1 1.9 0.45 -0.93

-0.55 -2.8 0.39 0.14 0.79 -1.0 -0.37 -2.9 1.5 1.1 -0.0058 -2.4

M
O

D
 s

in
ce

 B
as

e 
Y

ea
r

M
O

D
 s

in
ce

 P
re

vi
o

u
s 

C
yc

le

Ephemeroptera 
AbundanceEPT Abundance % Ephemeroptera

M
O

D
 s

in
ce

 B
as

e 
Y

ea
r

M
O

D
 s

in
ce

 P
re

vi
o

u
s 

C
yc

le

M
O

D
 s

in
ce

 B
as

e 
Y

ea
r

M
O

D
 s

in
ce

 P
re

vi
o

u
s 

C
yc

le

M
O

D
 s

in
ce

 B
as

e 
Y

ea
r

M
O

D
 s

in
ce

 B
as

e 
Y

ea
r

% 
Ephemeroptera, 
Plecoptera, and 

Trichoptera 
(EPT)

Total 
abundance

(# organisms 
per sample)

Total Richness 
(lowest practical 

level of 
taxonomy)

M
O

D
 s

in
ce

 P
re

vi
o

u
s 

C
yc

le

M
O

D
 s

in
ce

 B
as

e 
Y

ea
r

M
O

D
 s

in
ce

 P
re

vi
o

u
s 

C
yc

le

M
O

D
 s

in
ce

 P
re

vi
o

u
s 

C
yc

le

Benthic Invertebrate Community Temporal Analysis
(Magnitude of Difference [MOD] since previous cycle and base year)

Biological Responses

Table 5.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 3, September 2019

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 or MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT 
scores are available for dissolved cadmium, SQIs, substrate sizes.
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between 2013 and 2019, compared to the base year (2012), as well as an increase in 

Ephemeroptera abundance in 2019 compared to the previous RAEMP cycle (2015) but not the 

base year.  

5.6.1.2 Were Any Identified Changes Unexpected (i.e., Inconsistent with Model 

Predictions or General Expectations)?  

Water quality, benthic invertebrate tissue selenium, and BIC projections were available for three 

locations in MU3: RG_THCK (GH_TC2), RG_EL20 (GH_ERC Compliance point), 

and RG_ELUEL (GH_ER1, Order ER1; Table 5.6).  Aqueous concentrations of Order constituents 

were within or below water quality projections in the Elk River except for dissolved cadmium at 

RG_EL20, but concentrations of cadmium at this location were low (i.e., less than the Level 1 

benchmark for effects to benthic invertebrates).  Nitrate concentrations at RG_THCK were 

technically greater than the projections; however, the difference represented only 2.4% 

(Golder 2020f), so was considered to be within the acceptable range of the model.  

Benthic invertebrate tissue selenium concentrations were higher than projected based on water 

quality in Thompson Creek, but were lower than projections in both Elk River locations.  

Benthic invertebrate communities were consistent with projections based on water quality for all 

metrics at RG_EL20 and RG_ELUEL.  Effects on BIC were expected at RG_THCK based on 

water quality, and metrics were consistent with projections except Ephemeroptera abundance, 

where effects were higher than expected based on water quality.   

5.6.1.3 Does the Weight of Evidence Indicate the Unexpected Changes are Mine-related? 

Unexpected effects occurred at only one monitoring area in MU3 during the current RAEMP cycle 

(RG_THCK, Table 5.7).   

Mine influence was expected to be high in Thompson Creek, and concentrations of Order 

constituents were within or below projected ranges.  Tissue selenium concentrations were greater 

than expected based on water quality potentially likely due to a combination of the presence of 

bioavailable selenium species (e.g., dimethylselenoxide, methylseleninic acid) and the presence 

of annelids (i.e., segmented worms; family Lumbriculidae) in the composite-taxa tissue samples. 

Annelids were previously shown to exhibit higher concentrations of selenium compared to other 

benthic invertebrate organisms (Minnow and Lotic 2019b, 2020b); additional evaluation into the 

potential role of annelids in elevated composite benthic invertebrate tissue selenium results is 

currently underway.  In general, effects to benthic invertebrates were within the projected ranges, 

except for Ephemeroptera abundance.  A number of factors may have contributed to lower 

Ephemeroptera abundance than expected, including elevated aqueous concentrations of other 



Table 5.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 3 and Management Question 5, Management Unit 3, RAEMP 2019   
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maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential 
combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Table 5.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Inv
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- - - - - - - - - - 23 -

- - - - - - - - - - 9.2 -

- - - - - - - - - - 9.6 -
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Water Quality Projections Composite-taxa Benthic Invertebrate Tissue 
Selenium (mg/kg dw)

November 2020 | 262 

Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams per 
kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow  model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential 
combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams per 
kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow  model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential 
combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams per 
kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow  model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential 
combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams per 
kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow  model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential 
combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Notes: "-" = no data available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams per 
kilogram dry weight.  Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019).  Low = lowest maximum monthly mean of low, high, and average flow  model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases.  Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential 
combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.



Compared to 
Projections

Compared to 
General 

Expectations

Y/N Y/N/Uncertain

Thompson 
Creek

RG_THCK GH_TC2 Y -
BI tissue 

selenium/BIC
Mine-related

Tissue selenium concentrations 
greater than projected based on water 
quality is being investigated but may 
have been caused by a combination 

of the presence of bioavailable 
selenium species and the composition 
of taxa in tissue samples.  In general, 
effects to benthic invertebrates were 
within the projected ranges, with the 

exception of Ephemeroptera 
abundance. A number of factors may 

have contributed to lower 
Ephemeroptera abundance than 

expected, including elevated aqueous 
concentrations of other mine-related 

constituents and high calcite presence 
and concretion

Current report, 
GHO LAEMP 

(Minnow and Lotic 
2020b)

Note:  "-" indicates no projections or general expectations.    

Table 5.7:  Cause(s) of Unexpected Conditions, RAEMP Question 3 and Management Question 5, Management Unit 3, RAEMP, 
2019      

Endpoints 
Affected

Explanation

Exposure 
Type

Stream Name
Biological
Area Code

Teck Water 
Station Code

Cause(s)

Are any conditions 
"unexpected"?

What is the cause of the "unexpected" condition? (Mine-related 
and/or natural)

Documentation 
(i.e., document 

where details can 
be found)
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mine-related constituents and calcite presence, or potentially habitat factors that were not 

accounted for in the development of site-specific normal ranges. 

5.6.1.4 What Does the Weight of Evidence Indicate about Current or Future Ecosystem 

Conditions in Each Management Unit and Regionally, Considering the Observed 

Type, Magnitude, Spatial Extent, and/or Rate of Change? 

The intention of RAEMP Question 4 is to evaluate the overall condition of the MU currently and/or 

in the future.  A spatial roll-up was completed in the ADIT to summarize for each endpoint the 

proportion of the watershed associated with each score (Table 5.8; Golder 2020c).  No effects 

and no apparent change in condition from the normal reference ranges or benchmarks were 

observed at on average 89% of the endpoints assessed in the lotic portion of the watershed 

evaluated in the ADIT.  It is important to note that the more northern west side tributaries 

(Branch F, Wolf Creek, Willow Creek, Wade Creek, Cougar Creek, No Name Creek, and 

Mickelson Creek) that are not monitored under the RAEMP and were also not included in the 

spatial roll-up, but were typically below BCWQG, EVWQP benchmarks, and/or interim screening 

values (Minnow and Lotic 2020b).  Leask Creek and Wolfram Creek (water quality only), along 

with Thompson Creek (included in the RAEMP) were considered in the spatial roll-up (Table 5.8). 

Sampling under the RAEMP in 2018 did not identify any westslope cutthroat trout with tissue 

selenium concentrations above the EVWQP muscle-equivalent Level 1 benchmark, and no 

changes in tissue selenium concentrations over time were detected.  Both condition factor and 

% DELT fell within the range of the reference areas in 2018, and correlations between health 

metrics (length, weight, condition factor) and tissue selenium concentrations were not significant 

(See Appendix I).  The concentration of selenium in two mountain whitefish ovary samples was 

greater than the current interim screening value for reproductive effects (Nautilus 2017), 

but otherwise ovary selenium concentrations were similar to reference areas and have not 

changed since the previous RAEMP cycle.  Using combined data from all reference and 

mine-exposed areas sampled in 2018, significant correlations were identified between 

gonadosomatic index (GSI) and both ovary and muscle selenium, and liver somatic index (LSI) 

and ovary selenium (see Appendix I).  In addition, egg weight was significantly correlated with 

muscle selenium concentrations (Appendix I).  A study is currently underway to evaluate selenium 

toxicity in mountain whitefish to better understand the risks associated with elevated muscle and 

ovary selenium concentrations.   

The level of concern for each unexpected change results from a combination of the observed 

type, magnitude, spatial extent, and/or rate of change of the effect.  A low level of concern for 

mountain whitefish based on results for tissue selenium and correlations with health metrics; 

however, additional evaluation will be possible following the mountain whitefish selenium 



Table 5.8: Area-weighted Summaries, Management Unit 3, ADIT (Golder 2020c)     

0 1 2 3

Winter 99 0.0 0.0 0.6

Spring 99 0.01 0.0 0.6

Summer-Fall 99 0.0 0.7 0.0

Winter 99 0 0.6 0.0

Spring 99 0.0 0.6 0.0

Summer-Fall 99 0.51 0.2 0.0

Winter 99 0.6 0 0

Spring 99 1 0 0

Summer-Fall 100 0 0 0

Winter 99 0.0 0.0 0.6

Spring 99 0.0 0 0.6

Summer-Fall 99 0.0 0 1

Composite 100 0.0 0.0 0
Min Response 
Relative to Ref

100 0.0 0.0 0

Min Response 
Relative to Ref

100 0 0.0 0

Min Response 
Relative to Ref

0 8 92 0

Min Response 
Relative to Ref

100 0 0 0

Growing Season 
Mean

95 4.5 0 0

Max Response 
Relative to Ref

100 0 0 0

Calcite Index 97 3 0.0 0

Annual Peak Flow 100 0 0 0
Summer Seven 

Day Flow
0 0 0 100

Annual Seven Day 
Flow

100 0 0 0

Mean Weekly 
Maximum Temp

0 0 100 0

Total no. 96 3.4 0.3 0.2

LPL taxa 94 0.0 0 6

% 97 0 3 0.0

Total no. 100 0.0 0.0 0.2

% 97 0 3 0

Total no. 100 0.0 0.0 0.2

89 0.7 6.7 3.7Mean (%)

Biological 
Response

s

Abundance

Richness

EPT 
(Mayflies, Stoneflies, Caddisflies)

E (Mayflies)

Nutrients
Total Phosphorus (µg/L)

Physical 
Stressors

Calcite

Flow (m3/s)

Temp (°C)

P. subcapitata (%)

Measurement Endpoints % Rating

Area-weighted Summaries

C. dubia reproduction (%)

C. dubia  survival (%)

Water 
Quality

Peak Nitrate 
(mg/L N)

Peak Sulphate 
(mg/L)

Peak Selenium
(µg/L)

Peak Nickel 
(µg/L)

BI Selenium (mg/kg dw)

H. azteca  growth (%)

H. azteca survival (%)
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toxicity study.  The level of concern at RG_THCK was high due to the magnitude and rate of 

change in benthic invertebrate tissue selenium concentrations (Table 5.9).  While the spatial 

extent is small, Thompson Creek is fish-bearing and concentrations of selenium in benthic 

invertebrates exceeded the EVWQP Level 3 benchmark for effects to juvenile fish.  

Overall, few effects to BIC were observed in MU3 outside of Thompson Creek, and conditions 

were within normal ranges except for total abundance in one replicate from RG_ERSC5 in 2019.  

Benthic invertebrate communities in the Elk River side channel have been similar over time, and 

generally within the regional normal ranges for all endpoints.  Benthic invertebrate tissue selenium 

concentrations greater than EVWQP Level 1 benchmarks for effects to biota at study areas within 

the side channel can likely be attributed to the influence of mine-exposed tributaries 

(e.g., Thompson Creek), the unique characteristics of the side channel, such as the semi-lentic 

habitat in Reach 2, and conditions that may contribute to selenium speciation or differences in 

community composition, both of which are being further investigated in 2020.  

Lentic areas in MU3 supported a wide variety of amphibian and bird species, but few areas 

supported fish.  Five of the seven mine-exposed areas (58,913 m2) were classified as high use.  

According to the Lentic Area Supporting Study data evaluation, all the reference and 

mine-exposed areas sampled for tissue, water, and/or sediment chemistry in 2018 and 2019 were 

classified as low exposure risk, thus each area represented a low level of concern.  

Conditions (water quality, sediment, benthic invertebrate tissue, BIC) in the Elk River side channel 

and the Elk River downstream of GHO influence were similar to reference.  While conditions 

(water quality, benthic invertebrate tissue, BIC) in Thompson Creek are considered degraded, 

Thompson Creek has had limited impact on the side channel or the Elk River downstream.   

5.6.2 Adaptive Management 

Through the evaluation of the RAEMP questions, Management Question 5 (MQ5) under the AMP 

is also addressed.  Management Question 5 asks “Does monitoring indicate that mine-related 

changes in aquatic ecosystem conditions are consistent with expectations?” and in certain areas, 

conditions did deviate from expected based on model projections and/or general expectations 

where model projections were not available.  A thorough evaluation of this question is tied to 

RAEMP Questions 2 and 3 (Sections 5.6.1.2 and 5.6.1.3) and is summarized in Section 11.    

Through the adaptive management response framework, Teck has identified and initiated actions 

to mitigate conditions that were unexpected (Teck 2020b).  The following are examples of the 

adaptive management response actions in MU3 during the current RAEMP cycle: 



Mine-
exposed

Thompson 
Creek

RG_THCK GH_TC2
BI tissue 

selenium/BIC
H L H H

The magnitude and rate of 
change of benthic invertebrate 
tissue selenium concentrations 

is high.

Table 5.9: Assessment of Level of Concern in Areas Where Unexpected Mine-exposed Changes were Observed, RAEMP, 
2019   

Notes: WQ = Water quality, BIC = Benthic invertebrate community; BI = benthic invertebrate; STP = South Tailings Pond.      

Level of Concern Explanation

Rate of Change 
(Low[L], 
Med[M], 
High[H])

Level of Concern 
(Low[L], Med[M], 

High[H], 
Uncertain[U])

Magnitude 
(Low[L], 
Med[M], 
High[H])

Spatial Extent 
(Low[L], 
Med[M], 
High[H])

Type of 
Change

Exposure 
Type

Stream 
Name

Biological
Area Code

Teck Water 
Station Code
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 During the 2017 GHO LAEMP, monitoring of surface water hydrology and the formation 

of isolated pools in the side channel lead to questions regarding water losses to ground 

and the potential for groundwater to contribute to the formation of pools (Minnow and 

Lotic a2018a).  This prompted the addition of a new study question: “What is the 

interaction between surface water and groundwater in the Elk River side channel?” which 

was added to the 2018 to 2020 GHO LAEMP study design (Minnow and Lotic 2018b).   

 Teck initiated gap analyses of the regional groundwater monitoring program, the GHO 

site-specific groundwater monitoring program, and the GHO LAEMP.  The gap analyses 

resulted in recommended modifications to the approach to hydrological and groundwater 

monitoring, which will be considered for implementation (SNC Lavalin 2019c).   

 The scope of the GHO LAEMP was reduced for 2020 (i.e., no further work on study 

questions 1 and 3d, adjustments to study questions 2 and 6 [Minnow and Lotic 2020b]) 

as these components have been sufficiently addressed.  

 A fish salvage occurred in the lower Thompson Primary Sedimentation Pond prior to 

maintenance (sediment clean out) from September 1 to 4, 2020. No fish were captured 

during the fish salvage.  

 An evaluation of the potential role of annelids, specifically those from Family 

Lumbriculidae, on unexpectedly elevated selenium concentrations in composite benthic 

invertebrate tissue samples has been initiated to both support the interpretation of 

selenium concentrations in monitoring areas where annelid worms are present, as well as 

to support refinement of the selenium bioaccumulation model, if necessary.  

 Analysis of selenium speciation in water samples was added to monitoring under the GHO 

LAEMP to further investigate the cause of elevated selenium concentrations in benthic 

invertebrate tissue in the Elk River side channel and Thompson Creek.  

In addition to the formal adaptive management process, data acquired through the RAEMP or 

LAEMP data evaluation processes lead to adaptive adjustments to relevant study designs where 

necessary to better address study questions and the MQ5 key uncertainties (Teck 2018). 
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6 MANAGEMENT UNIT 4 

6.1 Setting 

Management Unit 4 (MU4) drains an area of about 96,900 ha and represents 20 percent of the 

total study area.  The northern portion of MU4 is bisected by the Elk River, with Michel Creek 

joining the Elk River at the southern end of the MU.  Tributaries within this MU that feed into the 

Elk River include Grave, Harmer, Six Mile, Brule, Otto, Goddard, Wilson (Cummings), 

and Michel creeks.  There are also a number of smaller tributaries feeding into Michel Creek, 

some of which are not influenced by current mining activities (e.g., Alexander, Andy Good, 

and Leach creeks), and others that carry mine-influenced flows from CMO (e.g., Corbin Creek) 

or EVO (e.g., Gate, Bodie, Balmer, and Erickson creeks).  There is no urbanization within MU4, 

but recreational activities such as fishing, hiking, and hunting are common.  

Teck’s mine operations within MU4 include EVO and CMO.  EVO is located immediately adjacent 

to the town of Sparwood and covers an area of about 4,600 ha. Open-pit mining at EVO first 

commenced in 1969, and with the approval of the Baldy Ridge extension in 2016, the life of the 

mine was extended by an additional 23 years.  Onsite activities associated with EVO have the 

potential to affect the Elk River directly through its tributaries (e.g., Grave, Six Mile, Goddard, and 

Otto Creeks) or indirectly via tributaries to Michel Creek (e.g., Aqueduct, Bodie, Gate, 

and Erickson Creeks).  Treatment of mine-influenced waters from EVO through the saturated 

rock fill (SRF) is currently underway  (Teck 2019d). 

The southern-most operation, CMO, is located about 30 km southeast of Sparwood, and covers 

an area of about 1,100 ha.  Mining at CMO began shortly after initial discovery of coal deposits 

in 1905, and occurred off and on until 2018, when reserves were depleted.  The mine is now 

under care and maintenance, with reclamation ongoing to support ecological biodiversity, and a 

range of cultural/social values.  Mine-influenced waters from CMO primarily enter Michel Creek 

via Corbin Creek.  Michel Creek joins with Alexander Creek at the junction of Highway 3 with 

Corbin Road, and subsequently empties into the Elk River in Sparwood.  Order Station ER2 (Teck 

monitoring station EV_ER4) is situated in the northern half of MU4 in the Elk River to reflect 

potential influences from the Fording River and upper Elk River.   Order Station ER3 

(Teck monitoring station EV_ER1), located downstream of Michel Creek on the Elk River and 

thereby incorporating all five mine influences, is located in MU5 (see Section 7).   

6.2 Summary of Previous RAEMP Results 

In the previous cycle of the RAEMP, water quality at mine-exposed areas in Michel Creek, the 

MU4 portion of the Elk River, as well as all mine-exposed tributaries (except Harmer Creek 

upstream of Harmer Sedimentation Pond) showed evidence of mine influence based on 
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concentrations of nitrate, selenium and/or sulphate greater than reference.  Maximum monthly 

mean concentrations of nitrate, selenium, and sulphate exceeded EVWQP Level 1 benchmarks 

in mine-exposed tributaries to Michel Creek except Aqueduct Creek, while only selenium 

exceeded the benchmark in three tributaries to the Elk River (Harmer, Grave, and 

Goddard creeks).  Maximum monthly mean concentrations of nitrate exceed the EVWQP Level 1 

benchmark at the Order Station (EV_ER4), whereas nitrate, and nitrate and selenium exceeded 

the Level 1 benchmarks at the CMO Michel Creek Compliance point (CM_MC2) and EVO Michel 

Creek Compliance point (EV_MC2), respectively.  While concentrations of selenium, nitrate, and 

sulphate agreed with predictions from the EVWQP models at the Order Station, selenium and 

nitrate concentrations were greater than predicted at CM_MC2, and sulphate and nitrate were 

greater than predicted at EV_MC2.  Nitrate was also greater than predicted at the EVO Harmer 

Creek Compliance point (EV_HC1), but concentrations were less than BC WQG.  

Increasing concentrations of mine-related constituents (specifically nitrate and sulphate) were 

only observed in Michel Creek upstream from EVO (EV_MC3). 

Total abundance and taxa richness values for benthic invertebrate communities from all 

mine-exposed tributary and main stem monitoring areas in MU4 were within reference area 

normal ranges.  In the Elk River portion of MU4, reduced % EPT in the Elk River downstream of 

the Fording (RG_EL19) and Harmer Creek downstream of the sedimentation pond 

(RG_HACKDS) compared to the normal range were potentially associated with elevated 

aqueous nitrate (RG_EL19) and selenium (RG_HACKDS) concentrations.  In contrast, the low 

% EPT and % Ephemeroptera observed at Otto Creek (RG_OCNM) were most likely due to 

habitat characteristics (i.e., slow flow and depositional substrate). 

In Michel Creek, reduced % EPT was evident downstream of Corbin Creek (RG_MIDCO), 

but sampling areas farther downstream (RG_MIDAG, RG_MI5, RG_MI3, RG_MI2) had benthic 

invertebrate communities with characteristics within the normal range.  Effects to benthic 

invertebrate communities were also observed within Corbin Creek (RG_CORCK) 

and Bodie Creek (RG_BOCK) based on reduced % EPT and % Ephemeroptera.  

Mine-related stressors, including calcite (RG_CORCK and RG_BOCK) and elevated tissue 

selenium bioaccumulation (RG_BOCK) were potentially linked to the observed effects on the 

benthic invertebrate communities.    

Selenium concentrations in benthic invertebrates were below EVWQP Level 1 benchmarks for 

effects to fish, birds and benthic invertebrates, and consistent with predictions at all areas in MU4 

except Bodie Creek.  Selenium concentrations greater than reference were observed in some 

westslope cutthroat trout muscle samples from the Elk River and Michel Creek, but all were less 

than the EVWQP Level 1 benchmark for reproductive effects.  In contrast, ovary selenium 
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concentrations in four of five mountain whitefish from Michel Creek exceeded the interim 

screening value (i.e., 29.3 mg/kg dw; Nautilus 2017), while selenium concentrations in muscle 

exceeded reference in all five fish. 

6.3 Assessment of Stressors 

6.3.1 Water Quality 

Water quality samples were collected monthly (weekly during freshet at some stations) at Teck 

water quality monitoring stations (Table 2.2).  Water sampling was also conducted concurrently 

with benthic invertebrate sampling in September 2017 to 2019.   

Concentrations of constituents in water from mine-exposed stations exceeded EVWQP 

benchmarks, interim screening values, and/or BCWQGs for nitrate, sulphate, dissolved cadmium, 

selenium, total dissolved solids, dissolved aluminum, total chromium, total cobalt, total mercury, 

total nickel, nitrite, ammonia, and total uranium in one or more samples at one or more monitoring 

stations (Appendix Tables B.10 to B.12; Appendix Figures B.49 to B.64).  However, the 

parameters that most frequently exceeded EVWQP benchmarks, BCWQGs, or interim 

screening values (i.e., >20% of samples at more than three monitoring stations per year) 

were nitrate, nitrite, sulphate, total nickel, total selenium, total dissolved solids, and total uranium.   

Concentrations of constituents in the mine-exposed tributaries to the Elk River (Harmer Creek, 

Grave Creek, Balmer Creek, influenced by EVO), were generally below the relevant EVWQP 

benchmarks, BCWQGs, or interim screening values, with the exception of selenium in Harmer 

Creek and Grave Creek, where concentrations were greater than the EVWQP Level 1 benchmark 

in the majority of samples.  Concentrations of total mercury, total iron, total chromium, and total 

beryllium also occasionally exceeded BCWQGs in Balmer Creek (Appendix Tables B.10 to B.12).  

Samples at EV_ER4 (Order station ER2) in the Elk River upstream of Michel Creek, exhibited 

nitrate concentrations that were greater than the EVWQP Level 2 benchmark in just under half of 

the samples each year.  However, since nitrate concentrations in the mine-exposed tributaries 

discharging to this section of the Elk River were low, the elevated concentrations were likely 

associated with mining occurring in upstream MUs.    

In Michel Creek, CMO was a significant source of aqueous nickel, as reflected in water quality in 

Corbin Creek (RG_CORCK) where nickel concentrations were greater than the Level 3 interim 

screening value in all samples in each year.  Nickel concentrations were also greater than the 

Level 1 screening value in all samples in Michel Creek downstream of 

Corbin Creek (RG_MIDCO), and frequently exceeded the Level 2 or Level 3 benchmark as well 

(Appendix Tables B.10 to B.12).  Nitrate, nitrite, sulphate, and cobalt were also elevated above 

BCWQGs and/or EVWQP benchmarks in Corbin Creek, and to a lesser extent, in Michel Creek 
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downstream of Corbin Creek (RG_MIDCO).  Aqueous concentrations of constituents were 

generally low in the rest of Michel Creek with only a small number of samples exceeding nitrate 

and selenium EVWQP Level 1 benchmarks at EV_MC2 (RG_MICOMP), the EVO Compliance 

point in Michel Creek.  Samples from the mine-exposed tributaries to lower Michel Creek 

(Erickson Creek, Gate Creek, Bodie Creek), on the other hand, exceeded EVWQP Level 1 

benchmarks for nitrate, sulphate, and selenium in most samples.  Nickel concentrations were 

above the interim screening values in most samples from Gate and Bodie creeks, but not 

Erickson Creek (Appendix Tables B.10 to B.12).  Gate Creek and Bodie Creek both receive inputs 

from Natal Pit at EVO, which contains high concentrations of nickel.   

Temporal trend analysis was conducted for Order constituents (nitrate, sulphate, total selenium, 

dissolved cadmium) and nickel (Appendix Table B.23 to B.27) to explore potential changes in 

mine-related constituents over time.  No temporal trends were apparent for any constituent in the 

Elk River (EV_ER4) or the tributaries to the Elk River (Harmer Creek, Grave Creek, 

Balmer Creek).  In Corbin Creek (CM_CC1, RG_CORCK), concentrations of selenium, sulphate, 

and nitrate were significantly elevated compared to the base year (2012) in most years; however, 

no consistent increasing or decreasing trends were observed.  While nickel concentrations were 

high in Corbin Creek in 2019, they were similar to the base year (Appendix Figure B.57).  

Water quality in Michel Creek downstream of Corbin Creek (CM_MC2, RG_MIDCO) 

generally reflected the same patterns as in Corbin Creek.  Selenium, sulphate, and nitrate 

concentrations were elevated compared to the base year at EV_MC3, (located on Michel Creek 

upstream of Erickson Creek and influence from EVO but downstream of CMO), but concentrations 

remained well below the EVWQP benchmarks and interim screening values (Appendix Figures 

B58, B.60, and B.61).  Selenium, nitrate, sulphate, and nickel concentrations in Erickson Creek 

(EV_EC1, RG_ERCK) have been greater than the base year in most years.  Selenium, nitrate, 

and sulphate concentrations in Gate Creek and Bodie Creek have remained stable or decreased 

over time compared to the base year, but nickel concentrations have increased substantially, 

especially in Gate Creek, due to the influence of water from Natal pit.   

Analysis of changes over time identified a clear increasing step change in nitrate concentrations 

at RG_MI25 (CM_MC1; reference) between 2013 and 2014, and another between 2016 

and 2017, but concentrations were lower than the EVWQP Level 1 benchmark, and have 

decreased since the peak in 2017.   

6.3.2 Nutrients 

Within MU4, there were three distinct areas, as related to limiting nutrients, trophic status, 

and trends.  Mine-exposed tributaries of the Elk River had conditions ranging from nitrogen to 

phosphorus limited, and trophic status from hyper-eutrophic (Balmer Creek, Goddard Creek) 
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to oligotrophic.  Balmer Creek, Fennelon Creek, and Spring Creek had phosphorus 

concentrations above the normal range (average of 1.6 times the normal range), 

suggesting naturally elevated phosphorus concentrations, and as a result, conditions were often 

mesotrophic.  Concentrations of total phosphorus and orthophosphate were also frequently above 

the interim screening values at Balmer Creek and Fennelon Creek, and less so at Goddard Creek 

(Appendix L). 

In the vicinity of CMO, conditions were ultra-oligotrophic and phosphorus limited, with nitrogen 

concentrations and TN:TP ratios increasing at several stations.  Very few samples were above 

the interim screening values at CMO monitoring stations (Appendix L). 

Near EVO, both phosphorus and nitrogen concentrations were decreasing, and therefore TN:TP 

ratios were generally stable.  Exceptions were in Erickson Creek and Gate Creek, where nitrogen 

has increased, and as a result TN:TP ratios have also increased.  Erickson Creek has remained 

mostly mesotrophic, while Gate Creek has shifted from meso-eutrophic to oligotrophic 

or ultra-oligotrophic.  Within Aqueduct Creek, conditions ranged from nitrogen to marginally 

phosphorus limited.  Phosphorus concentrations were frequently above the interim screening 

value at EV_AQ1, and orthophosphate concentrations were almost always above the interim 

screening values in Erickson Creek and Spring Creek (Appendix L).  Nitrogen and phosphorus 

concentration have been stable within Aqueduct Creek.  

6.3.3 Sediment Quality 

Sediment samples were collected in MU4 in 2018 and 2019 to support the RAEMP, as well as 

the CMO LAEMP (Golder 2020f) and baseline work for the EVO saturated rock fill (SRF) 

phase 2 trial in Erickson Creek (Minnow 2020d).  Areas included Harmer Creek (RG_HACKDS), 

the Elk River (RG_EL19), Michel Creek (RG_MIUCO, RG_MIDCO, RG_MIDAG, RG_MIULE, 

RG_MI5, RG_MI3 [2019 only], RG_MIDER [2019 only], and RG_MICOMP), Corbin Creek 

(RG_CORCK), and Erickson Creek (RG_ERCK, 2019 only).  Reference areas included upper 

Michel Creek (RG_MI25), Andy Good Creek (RG_AGCK), Leach Creek (RG_LE1), and 

Alexander Creek (RG_ALUSM).   

Sediment samples were composed of predominantly sand and silt (Figure 6.1).  Sand was the 

dominant sediment particle at several reference areas (RG_AGCK, RG_LE1) and mine-exposed 

areas in upper Michel Creek (RG_MIUCO, RG_MIDCO [2019], RG_MIDAG, RG_MIULE [2019], 



Figure 6.1:  Mean Particle Size and Total Organic Carbon in Sediment, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values depicted are Kaplan-Meier means. Mean values below the detection limit were assumed to be 0. 
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and RG_MI5), and at RG_MICOMP in lower Michel Creek in 2019 only.  Silt was the dominant 

fraction at the remaining areas (Figure 6.1).  Percent TOC varied among areas and years, but 

mine-exposed areas were generally within the range observed in reference areas.  

Exceptions included Harmer Creek (RG_HACKDS) where % TOC was greater than 10% in both 

2018 and 2019, and RG_MIUCO in 2018 and RG_MIDCO in 2019 where % TOC was under 2%.   

Metal concentrations in one or more sediment samples from one or more areas were greater than 

the lower or upper WSQG for arsenic, cadmium, chromium, copper, iron, manganese, nickel, 

selenium, and zinc (Appendix Tables C.7 and C.8, Appendix Figure C.4); however, all were 

detected above the lower WSQG in one or more reference area.  In general, the concentrations 

of metals in sediment were similar to, or lower than reference areas.  The highest concentrations 

of nickel were observed at RG_CORCK and RG_MIDCO (Appendix Figure C.4), and the highest 

concentrations of manganese were observed at RG_CORCK, RG_MIDCO, and RG_HACKDS.  

Cadmium and zinc concentrations were also elevated at RG_CORCK compared to other areas, 

but not at RG_MIDCO.  Selenium concentrations were the highest (all samples above the WSQG) 

in Harmer Creek (RG_HACKDS).   

Concentrations of most PAHs in sediment were highest at RG_HACKDS and RG_CORCK, and 

were similar to or slightly greater than concentrations at the reference areas at main stem 

locations along the Elk River and Michel Creek, as well as Erickson Creek (Appendix Tables C.7 

and C.8, Appendix Figure C.4).  PAHs that exceeded the lower WSQG included acenapthene, 

acenapththylene, benz(a)anthracene, benzo(a)pyrene, chrysene, dibenz(a,h)-anthracene, and 

pyrene, and PAHs that also exceeded the upper WSQG included fluorene, 2-methylnaphthalene, 

naphthalene, and phenanthrene (Appendix Tables C.7 and C.8, Appendix Figure C.4).  

Sediment quality indices varied across the MU, including in reference areas (Figure 6.2, 

Appendix Table C.11).  The lowest SQIs were observed at RG_HACKDS and RG_CORCK and 

were driven by higher concentrations of mine-related parameters, not a greater number of 

parameters exceeding WSQGs (Figure 6.2, Appendix Table C.11).    

6.3.4 Calcite 

Calcite presence was observed at all mine-exposed areas and three of four reference areas in 

MU4 during the current RAEMP cycle (Table 6.1).  Calcite index was the highest in Corbin Creek 

(RG_CORCK), Erickson Creek (RG_ERCK), Gate Creek (RG_GATE), and Michel Creek 

downstream from Corbin Creek (RG_MIDCO), with considerable concretion apparent in the 

tributaries (Table 6.1).  Calcite index was within the normal range in all three years of the current 

RAEMP cycle at most monitoring areas in the remainder of Michel Creek (Table 6.1).  

Some annual variability in concretion was observed at RG_MIDCO; no concretion was recorded 

in 2017 and 2019, but concretion was observed in 2018 (concretion score range: 0.39 to 0.78).   
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Table 6.1:  Calcite Results Summary, Management Unit 4, RAEMP, 2017 to 2019     

2017 2017 2017

2017 2018 2019 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5
RG_AGCK ANDY1 0 0.04 0.09  - 0.31 0.21 0.22  -  - 0 0 0  -  -  - 0 0 0  -  - 0 0 0  -  -  - 0.31 0.21 0.22  -  - 0 0 0  -  -

RG_ALUSM  - - - - 0.83 0.14 0.48 0.39  -  - 0.11 0 0.18  -  - 0 0 0.03 0.01  -  - 0 0 0  -  - 0.83 0.14 0.51 0.4  -  - 0.11 0 0.18  -  -

RG_LE1  - - - -  - 0  -  -  -  - 0 0 0  -  -  - 0  -  -  -  - 0 0 0  -  -  - 0  -  -  -  - 0 0 0  -  -

RG_MI25 MICH5 0.01 0 0.06 0.58 0.35 0.24 0.02  -  - 0 0 0  -  - 0 0 0 0  -  - 0 0 0  -  - 0.58 0.35 0.24 0.02  -  - 0 0 0  -  -

RG_HACKUS HARM3 0.03 0.08 0.14  - 0.26  -  -  -  - 0  -  -  -  -  - 0  -  -  -  - 0  -  -  -  -  - 0.26  -  -  -  - 0  -  -  -  -

RG_HACKDS HARM1 0.61 0.8 0.82 1.0 0.87 0.94 0.91 0.99 0.95 1.0 1.0 1.0 1.0 1.0 0 0 0 0 0 0 0 0 0 0 0 1.0 0.87 0.94 0.91 0.99 0.95 1.0 1.0 1.0 1.0 1.0

RG_GRDS GRAV1 0.24 0.37 0.41  - 0.87  -  -  -  - 0.94  -  -  -  -  - 0  -  -  -  - 0.14  -  -  -  -  - 0.87  -  -  -  - 1.08  -  -  -  -

RG_BACK  - - - -  - 0  -  -  -  - 0  -  -  -  -  - 0  -  -  -  - 0  -  -  -  -  - 0  -  -  -  - 0  -  -  -  -

RG_EL19 ELKR10  - 0.03 0.01 1.0 0 0 0 0 0 0.41 0.7 0.13 0.67 0.5 0 0 0 0 0 0 0.28 0.47 0.02 0.05 0.05 1.0 0 0 0 0 0 0.69 1.17 0.15 0.72 0.55

RG_CORCK CORB1 2.74 2.7 2.47 1.0 - 0.99 0.99  -  - 1.0 1.0 1.0  -  - 1.19 - 0.99 1.49  -  - 1.28 1.29 1.86  -  - 2.19 - 1.98 2.48  -  - 2.28 2.29 2.86  -  -

RG_ERCK ERIC1 2.67 2.89 2.9  - 0.97  -  -  -  - 0.91  -  -  -  -  - 0.92  -  -  -  - 0.67  -  -  -  -  - 1.89  -  -  -  - 1.58  -  -  -  -

RG_GATE  - - - -  - 1.0  -  -  -  - 1  -  -  -  -  - 1.53  -  -  -  - 0.93  -  -  -  -  - 2.53  -  -  -  - 1.93  -  -  -  -

RG_BOCK  - - - -  - 0.73  -  -  -  -  -  -  -  -  -  - -  -  -  -  -  -  -  -  -  -  - -  -  -  -  -  -  -  -  -  -

RG_MIUCO MICH5 0.01 0 0.06 0.59 0.88 0.71 0.74  -  - 0 0 0  -  - 0 0.53 0.01 0  -  - 0 0 0  -  - 0.59 1.41 0.72 0.74  -  - 0 0 0  -  -

RG_MIDCO MICH4 0.01 0.06 0.02 0.91 0.99 1.0 0.98 1.0 0.91 0.9 0.99 0.97 0.98 0.93 0 0.64 0.78 0.49 0.53 0.39 0 0 0 0 0 0.91 1.63 1.78 1.47 1.53 1.3 0.9 0.99 0.97 0.98 0.93

RG_MIDAG MICH4 0.01 0.06 0.02  - 0.66 0.55 0.55  -  - 0 0 0  -  -  - 0 0 0  -  - 0 0 0  -  -  - 0.66 0.55 0.55  -  - 0 0 0  -  -

RG_MIULE MICH4 0.01 0.06 0.02  - 1.0 0.56 0.6  -  - 0 0 0  -  -  - 0.02 0 0  -  - 0 0 0  -  -  - 1.02 0.56 0.6  -  - 0 0 0  -  -

RG_MI5  - - - -  - 0.42 0.37 0.79  -  - 0 0 0  -  -  - 0 0 0.01  -  - 0 0 0.01  -  -  - 0.42 0.37 0.8  -  - 0 0 0.01  -  -

RG_MI3  - - - - 0.76  -  -  -  -  - 0.4 0.31 0.15  -  - 0  -  -  -  -  - 0 0 0  -  - 0.76  -  -  -  -  - 0.4 0.31 0.15  -  -

RG_MIDER  - - - -  - 0.94  -  -  -  - 0.07 0.05 0.19  -  -  - 0  -  -  -  - 0.02 0 0.05  -  -  - 0.94  -  -  -  - 0.09 0.05 0.24  -  -

RG_MIDGA  - - - -  - 0.76  -  -  -  - 0.17  -  -  -  -  - 0  -  -  -  - 0  -  -  -  -  - 0.76  -  -  -  - 0.17  -  -  -  -

RG_MIDBO  - - - -  - 0.96  -  -  -  - 0.29  -  -  -  -  - 0.1  -  -  -  - 0  -  -  -  -  - 1.06  -  -  -  - 0.29  -  -  -  -

RG_MICOMP MICH1 0 0.08 0.04  - 0.91 0.88 0.84 0.88 0.95 0.48 0.61 0.32 0.57 0.27  - 0 0 0.01 0 0 0 0 0 0 0  - 0.91 0.88 0.85 0.88 0.95 0.48 0.61 0.32 0.57 0.27

RG_MI2 MICH1 0 0.08 0.04 0.9 0.96  -  -  -  - 0.71  -  -  -  - 0 0  -  -  -  - 0  -  -  -  - 0.9 0.96  -  -  -  - 0.71  -  -  -  -

Represents calcite index above 1.0.  
Notes: "-" = no calcite monitoring was completed; "NA" = data not available.    

Reference

Mine-exposed

2018 2019

Exposure 
Type

Biological 
Monitoring Area

Regional 
Monitoring Area

Calcite Presence Calcite Concretion
Calcite Index at Benthic Invertebrate Monitoring Areas 

(Calcite Index= CI)

2018 2019 2018 2019

Regional Calcite 
Monitoring Program 

Calcite Index 
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Annual variability was also seen in the Elk River (RG_EL19) where a calcite index around 1.0 was 

observed in 2017 and 2019, but no calcite was observed in 2018.  Discrepancies between calcite 

results associated with concurrent biological monitoring and the Regional Calcite Monitoring 

Program were apparent in Michel Creek as well as the Elk River.  In each case, calcite presence 

was documented as being higher during biological monitoring than in the regional program 

(Lotic 2020).  Some of the differences may be related to sampling design (i.e., the Regional 

Program sampled long, multi-habitat unit sites and 50 pebbles, while the concurrent monitoring 

evaluated individual riffles and 100 pebbles); however, an assessment of habitat unit differences 

could not fully explain the differences between the two programs (Lotic 2020).   

Analysis of temporal changes in calcite data collected during biological monitoring identified three 

areas where calcite presence was higher than the base year of 2015 (Appendix Table D.4, 

Appendix Figure D.4).  These areas included Corbin Creek (RG_CORCK) and Michel Creek 

downstream of Corbin Creek (RG_MIDCO).  Calcite presence at the monitoring area in Michel 

Creek just upstream of the confluence with the Elk River (RG_MI2) was also higher in 2019 

compared to the base year (2015), but lower compared to 2017 and 2018 (Appendix Table D.4).  

Calcite in most of the remaining areas decreased in 2019 compared to previous years 

(Appendix Table D.4, Appendix Figure D.4).   

6.4 Assessment of Biological Responses 

6.4.1 Benthic Invertebrate Community 

6.4.1.1 Spatial Variation 

Benthic invertebrate abundance was within or above the regional normal range throughout MU4 

except for one replicate from RG_CORCK in 2018 (Figure 6.3 to 6.8, Appendix Table E.22).  

The same was true for abundance compared to the site-specific normal ranges, except for one 

replicate at RG_CORCK (Corbin Creek) in 2018, one replicate from RG_MIUCO in 2018, and one 

replicate from RG_MI25 (2019). The site-specific normal ranges for RG_MI25 and RG_MIUCO, 

however, were higher than most other areas (exceptions were RG_BACK, RG_GATE) based on 

local habitat conditions (see Appendix J).  Site-specific normal ranges for abundance in lower 

Michel Creek indicated habitat supporting lower total abundance, with an apparent decreasing 

pattern from upstream to downstream.  This was primarily based on land cover attributes, and the 

creek transitioning from being surrounded mostly by forest, to mostly field and other cover 

(Appendix J).  Despite the changes in habitat variables, BIC abundance was relatively consistent 

throughout the length of Michel Creek.   

Like BIC abundance, richness was within or above both regional and site-specific normal ranges 

throughout MU4 (Figure 6.4; Appendix Table E.22).  Exceptions included RG_CORCK in 2018 
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Figure 6.7: Percent Ephemeroptera in Benthic Invertebrate Community Samples, Management Unit 4, RAEMP, September 
2017 to 2019
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Figure 6.8: Total Ephemeroptera Abundance of Benthic Invertebrates in Community Samples, Management Unit4, RAEMP, September 
2017 to 2019

Notes:  Site specific normal ranges using regression models shown with grey shading.  Normal ranges using percentiles of reference areas from 2012 to 2019
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(below the site-specific normal range only), and RG_GATE in 2018 and 2019 (below regional and 

site-specific normal ranges).  The site-specific normal range for BIC richness and 

% Ephemeroptera (see below) at RG_CORCK in 2019 was low due to calcite concretion affecting 

pebble size measurements in 2019 (i.e., when intermediate axis could not be measured, a value 

of 101 cm, consistent with bedrock, was assigned; substrate size was included in the models for 

these endpoints (Appendix J)).   

Mine-exposed tributaries to the Elk River exhibited % EPT values within both normal ranges 

except for RG_HACKDS where % EPT was below both normal ranges in at least one replicate 

per year (Figure 6.5; Appendix Table E.22).  Percent EPT in mine-exposed tributaries to Michel 

Creek was consistently below both regional and site-specific normal ranges throughout the 

RAEMP cycle, indicating mine-related effects on BIC in those tributaries.  Similarly, % EPT was 

below the normal ranges in Michel Creek downstream from Corbin Creek (RG_MIDCO), and to a 

lesser extent downstream from Andy Good Creek (RG_MIDAG) and was close to (one replicate 

in 2019) or within the normal ranges at RG_MIULE.  Higher % EPT values (within regional and 

site-specific normal ranges) were observed in lower Michel Creek in areas receiving mine inputs 

from EVO via Erickson Creek (RG_MIDER), Gate Creek (RG_MIDGA), or Bodie Creek 

(RG_MIDBO).  One of five replicates in 2018 and two of five replicates in 2019 at RG_MICOMP, 

and the single sample from RG_MI2 near the mouth of Michel Creek in 2019 fell below the 

site-specific normal ranges for % EPT, and only one replicate at RG_MICOMP and RG_MI2 were 

below the regional normal range in 2019 (Figure 6.5).  Both monitoring areas are located 

downstream of all mining inputs in Michel Creek.  Contrary to % EPT, and similar to total 

abundance patterns, EPT abundance was within or above both the regional and site-specific 

normal ranges throughout MU4 with few exceptions (Figure 6.6, Appendix Table E.22).  Only EPT 

abundance in Corbin Creek (RG_CORCK) in 2018, and Gate Creek (RG_GATE) in 2019 was 

less than the regional and site-specific normal ranges.  Two of three replicates at RG_MIDCO in 

2018, one of three replicates at RG_MIDAG in 2019, and one of three replicates at the reference 

area RG_MI25 in 2019 were below the site-specific normal ranges only (Figure 6.6).  

The spatial patterns observed for % Ephemeroptera and Ephemeroptera abundance were similar 

to the patterns observed for % EPT and EPT abundance (Figures 6.7 and 6.8, 

Appendix Table E.22).  Percent Ephemeroptera was within both the regional and site-specific 

normal ranges in the main stem Elk River [RG_EL19) except in 2017 and one replicate in 2019 

when % Ephemeroptera was below the site-specific normal range) and Elk River tributary 

locations except Balmer Creek (RG_BACK) where low % Ephemeroptera (below both 

normal ranges) was observed in both 2018 and 2019.  This observation at RG_BACK was not 

accompanied, however, by similarly low Ephemeroptera abundance (Figure 6.8, 

Appendix Table E.22).  Very few individuals from Order Ephemeroptera 
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(Ephemeroptera abundance) were observed in the tributaries to Michel Creek or at the monitoring 

area in Michel Creek downstream of Corbin Creek (RG_MIDCO) in 2018 only.  

Percent Ephemeroptera and Ephemeroptera abundance were within the normal ranges at other 

monitoring areas in Michel Creek in 2019, except for % Ephemeroptera in three replicates at 

RG_MICOMP in both 2018 and 2019, and the single sample from RG_MI2 in 2019 

(Figures 6.7 and 6.8, Appendix Table E.22).   

Evaluation of BIC percent composition showed that in the tributaries with a low number of 

individuals from EPT taxa, individuals from taxa belonging to Order Diptera were 

proportionally abundant (Figure 6.9).  One exception was RG_GATE, where the BIC consisted of 

primarily Oligochaete worms.  Benthic invertebrate communities in upper Michel Creek were 

similar to reference areas in their composition, except at RG_MIDCO (downstream from 

Corbin Creek); the BIC at this area was dominated by Diptera and a higher proportion of 

Oligochaeta compared to other main stem areas, especially in 2019 (Figure 6.9). At RG_BACK, 

where low % Ephemeroptera (below the normal ranges) was identified, a large proportion of the 

community was represented by individuals from the Family Perlodidae (Order Plecoptera).  

Similarly, at RG_ERCK, a large proportion of the community was also composed of individuals 

from Order Plecoptera (Families Perlodidae and Peltoperlidae).  In lower Michel Creek, where 

% Ephemeroptera was approaching or just below the lower limit of the regional and site-specific 

normal ranges, large proportions of Trichoptera (Caddisflies) were present.   

Temporal Variation 

While spatial variation in BIC was apparent across MU4, few significant changes over time 

occurred since the base year of monitoring at any area (Appendix Figures E.19 to E.24, 

Appendix Tables E.23 to E.28).  Significant increases in abundance were observed in several 

mine-exposed tributary monitoring areas (RG_HACKUS, RG_CORCK, RG_ERCK), as well as at 

the reference area RG_MI25, compared to the base year of 2012 (Appendix Figure E.19, 

Appendix Table E.23), but patterns were variable over time.  Richness also increased at 

RG_HACKDS, as well as at monitoring areas upstream (RG_MI3) and downstream (RG_MIDER; 

base year 2018) of Erickson Creek in Michel Creek (Appendix Figure E.20, Appendix Table E.24). 

A significant decrease in both % EPT and % Ephemeroptera in 2019 compared to the base year 

was observed at RG_MIDAG (Michel Creek downstream of Andy Good Creek; Appendix Figures 

E.21 and E.23, Appendix Tables E.25 and E.27).  Percent EPT was also lower than the base year 

in Erickson Creek (RG_ERCK) in 2018 and 2019, and both % EPT and % Ephemeroptera were 

lower than the base year at RG_EL19 in 2017 but increased in 2018 and 2019.  

Similarly, % Ephemeroptera was lower than the base year at RG_MIDCO (Michel Creek 

downstream from Corbin Creek) in 2018 but increased in 2019.  No decreases in the abundance 
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of EPT or Ephemeroptera were observed, and significant increases in both metrics occurred 

concurrently with increases in total abundance (Appendix Figures E.22 and E.24, 

Appendix Tables E.26 and E.28). 

6.4.2 Benthic Invertebrate Composite-taxa Tissue Chemistry 

6.4.2.1 Spatial Variation 

Benthic invertebrate tissue selenium concentrations were generally within the regional normal 

range at reference areas and mine-exposed areas in Michel Creek and the Elk River (Figure 6.10, 

Appendix Table E.37).  Exceptions included one of three replicates at RG_MIDAG in 2019, two 

of three replicates at RG_MIULE and one of five replicates at RG_MICOMP in 2018, and the 

single samples from RG_MIDER and RG_MIDGA in 2018.  Of the samples above the normal 

range, none were greater than the lowest EVWQP Level 1 benchmark (effects to juvenile fish).  

Selenium concentrations in tissue samples collected from mine-exposed tributaries to the Elk 

River were above the normal range.  Selenium concentrations in benthic invertebrates from 

Harmer Creek below Harmer Sedimentation Pond (RG_HACKDS) were also above the EVWQP 

Level 1 benchmarks in almost all samples, and concentrations in samples from Grave Creek 

(RG_GRDS) were above the EVWQP Level 1 benchmark for effects to benthic invertebrates. 

Benthic invertebrate tissue selenium was low in Corbin Creek (RG_CORCK), and Erickson Creek 

(RG_ERCK) throughout the current RAEMP cycle.  In Gate Creek, selenium concentrations were 

higher, above the EVWQP Level 1 benchmark for effects to juvenile fish (Figure 6.10, Appendix 

Table E.37) in both 2018 and 2019.  In Bodie Creek, the selenium concentration in the 

composite-taxa benthic invertebrate sample was above all EVWQP Level 1 benchmarks, and in 

2019 the concentration was highly elevated at 78 mg/kg dw.   

Benthic invertebrate tissue selenium results (RAEMP sampling in September only) from 2017 

to 2019 were also plotted relative to the updated lotic regional one-step water-to-invertebrate 

selenium accumulation model (Figure 6.11; Golder 2020d).  Plotted values from the majority of 

monitoring areas were within or below the prediction limits of the model (Figure 6.11).  There were 

several exceptions, however, including Alexander Creek (RG_ALUSM, 2019), Grave Creek 

(RG_GRDS; 2018, 2019), Harmer Creek downstream (RG_HACKDS; 2018, 2019), and 

Bodie Creek (RG_BOCK, 2018, 2019).  As was the case in the Elk River side channel 

(See Section 5.4.2), selenium speciation and/or annelid worms present at RG_BOCK may be 

contributing to higher concentrations at that location.  An investigation into the potential role of 

annelid worms in the anomalous selenium results observed in some of the benthic invertebrate 

tissue replicates is being conducted and results will be incorporated into the future 
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bioaccumulation model updates.  The cause of elevated tissue selenium at RG_GRDS, 

RG_HACKDS, and RG_ALUSM was less clear (Section 6.6.1).   

6.4.2.2 Temporal Variation 

Benthic invertebrate selenium concentrations were similar over time or improved at most 

monitoring areas in MU4 compared to the base year (Appendix Table E.38).  Three areas, 

however, have shown significant temporal increases in composite-taxa benthic invertebrate tissue 

selenium concentrations.  In lower Harmer Creek, concentrations have been greater than the 

base year (2012) since 2016 and increased significantly in 2019 compared to 2015.  

Similarly, concentrations of selenium in benthic invertebrates have been elevated in Bodie Creek 

since 2015 (except in 2018 when tissue selenium was comparable to the base year).  

Samples from Bodie Creek have historically contained annelid worm samples (Section 5.6), but 

sample composition was not recorded in 2019 so could not be confirmed.  A significant increase 

in 2019 compared to 2015 was observed in Michel Creek upstream of Erickson Creek (RG_MI3); 

however, concentrations were low (within the normal range) and remained similar to the base 

year of sampling.  

6.4.3 Westslope Cutthroat Trout 

6.4.3.1 Tissue Selenium 

Westslope cutthroat trout muscle samples were collected non-lethally to evaluate tissue selenium 

concentrations relative normal ranges and EVWQP benchmarks, as well as to predictions 

(Section 3.6.1).  Four locations were targeted for westslope cutthroat trout sampling in MU4 

in 2018: Harmer Creek (RG_HACKUS), the Elk River near the EVO Compliance point 

(EV_ER4, RG_EL19), upper Michel Creek (CM_MC2, RG_MIDCO), and lower Michel Creek 

(EV_MC2, RG_MICOMP).  Most samples collected in September 2018 from RG_HACKUS, 

RG_EL19, and RG_MICOMP (24 samples total) were higher than the upper limit of the normal 

range (exception was one sample at RG_EL19; Figure 6.12, Table 6.2), but half (four) of the 

samples collected at RG_MIDCO were below the upper limit of the normal range.  All samples 

were less than the site-specific benchmark (15.5 mg/kg muscle equivalent; 

Nautilus Environmental and Interior Reforestation 2011).  

Samples from locations representing the same general areas (Harmer Creek, middle Elk River 

[MER], upper Michel Creek [UMC], and lower Michel Creek [LMC]) were evaluated statistically for 

temporal changes.  Selenium concentrations in westslope cutthroat trout muscle samples have 

been similar over time in Harmer Creek, UER, and UMC with no significant differences detected 

among years (Appendix Figure F.4, Appendix Table F.4).  In LMC, tissue selenium concentrations 



Figure 6.12: Selenium Concentrations in Westslope Cutthroat Trout Muscle Samples 
Collected in September 2018, Management Unit 4

Note: Grey shading represent the upper and lower limits of the normal range defined as the 2.5th and 97.5th 
percentiles of reference area data, Regional Aquatic Environmental Monitoring Program (RAEMP).  Black 
dashes represent mean concentrations for an area when n>1.  
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Endpoint n Minimum Mean Maximum SD
Fork Length (cm) 9 14.1 16.8 21.3 2.59
Body Weight (g) 9 30.7 59.1 113 31.2

Condition Factor (K) 9 0.986 1.16 1.29 0.106
% DELT 8

Fork Length (cm) 8 25.8 35.9 40.7 5.33
Body Weight (g) 8 216 577 825 226

Condition Factor (K) 8 0.966 1.18 1.34 0.121
% DELT 8

Fork Length (cm) 8 20.5 32.2 45.4 8.91
Body Weight (g) 8 112 490 1,100 344

Condition Factor (K) 8 1.16 1.24 1.33 0.0672
% DELT 8

Fork Length (cm) 8 30.0 34.3 38.1 2.73
Body Weight (g) 8 350 512 705 132

Condition Factor (K) 8 1.08 1.25 1.44 0.104
% DELT 8

Table 6.2: Summary Statistics for Westslope Cutthroat Trout Health Endpoints in 
Management Unit 4, September 2018    
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were greater in 2018 compared to the base year of 2006 as well as 2012, but similar to 2009 

and 2015 (Appendix Figure F.4, Appendix Table F.4).    

6.4.3.2 Health Metrics 

Length and weight measurements were collected from westslope cutthroat trout caught for tissue 

selenium sampling (Table 6.3, Appendix Tables F.1 and F.3), and Fulton’s condition factor was 

calculated for each fish as an indicator of fish health.  Mean condition factor of fish caught in 

Harmer Creek and the Elk River were 1.16 and 1.18 respectively, and mean condition factor of 

fish caught in upper Michel Creek and lower Michel Creek were 1.25 and 1.24, respectively 

(Table 6.3).  All were indicative of a fish in good health (K≥1, Weatherly, 1972). 

The occurrence of anomalies was recorded and % DELT was calculated for westslope cutthroat 

trout in MU4 (Table 6.3).  The percentage of fish with anomalies (% DELT) varied among the 

monitoring areas in MU4.  No anomalies were reported for fish from Harmer Creek (n = 8), while a 

%DELT of 37.5% in fish caught in the Elk River (n = 3 of 8; scarring and one jaw deformity), 

62.5% in fish caught in upper Michel Creek (n = 5 of 8; cut on fin, three deformed jaws, one 

shortened operculum), and 25% in fish caught in lower Michel Creek (n = 2 of 8; one deformed 

jaw and one deformed tail) was observed (Appendix Table F.3).  Anomalies reported in 

September 2018 in MU4 were similar to anomalies in fish from the Bull River (62.5% [scarring, jaw 

and operculum deformities]; Appendix Table F.3).  

6.4.4 Mountain Whitefish 

6.4.4.1 Tissue Selenium 

Eight mountain whitefish were collected from the Elk River in the vicinity of the Elk River 

Order station (EV_ER4, RG_EL19) and Michel Creek near the EVO Compliance point 

(EV_MC2, RG_MICOMP) for tissue sampling in 2018.  Selenium concentrations in the majority 

of muscle samples from both areas were above the BC selenium guideline of 4 mg/kg dw and the 

normal range (Figure 6.13).  Selenium concentrations in ovary samples were also above the BC 

guideline, and the EVWQP Level 1 benchmark (Figure 6.13).  Three ovary samples from 

RG_EL19 were above the interim screening value for mountain whitefish (Nautilus 2017) and one 

sample was above the upper limit of the normal range (Figure 6.13).  In contrast, six ovary 

samples from RG_MICOMP were above the interim screening value, and five were above the 

normal range (Figure 6.13).  Ovary size was consistent across MU4, and all fish appeared to 

be mature (Appendix Table F.7).  

No mountain whitefish were collected in the middle Elk River prior to the current RAEMP cycle.  

Selenium concentrations in muscle samples of mountain whitefish from lower Michel Creek were 

statistically higher than the base year of 2006 in 2018 and increased compared to the previous 



Endpoint n Minimum Mean Maximum SD
Age (Years) 8 4.00 6.38 10.0 2.00
Fork Length (cm) 8 28.9 31.6 35.2 2.17
Adjusted Body Weight (g) 8 285 376 505 79.5
Condition Factor (K) 8 1.04 1.18 1.23 0.0597
Gonadosomatic Index (GSI) 8 11.9 16.1 19.8 2.56
Liver Somatic Index (LSI) 8 1.10 1.34 1.64 0.186
Fecundity 8 3,248 5,158 7,390 1,420
Egg Weight (g) 8 0.00968 0.0118 0.0135 0.00130
% DELT 22
Age (Years) 8 4.00 6.62 11.0 2.33
Fork Length (cm) 8 29.6 34.3 40.5 3.90
Adjusted Body Weight (g) 8 310 514 725 148
Condition Factor (K) 8 1.05 1.25 1.40 0.102
Gonadosomatic Index (GSI) 8 13.4 17.3 21.4 2.76
Liver Somatic Index (LSI) 8 1.30 1.63 2.13 0.284
Fecundity 8 3,859 7,563 10,294 2,057
Egg Weight (g) 8 0.0105 0.0117 0.0128 0.000923
% DELT 19

Table 6.3: Summary Statistics for Mountain Whitefish Health Endpoints in Management 
Unit 4, October 2018    
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Figure 6.13: Selenium Concentrations in Mountain Whitefish Collected in October 
2018, Management Unit 4

Note: Grey shading represent the upper and lower limits of the normal range defined as the 2.5th and 97.5th 
percentiles of reference area, Regional Aquatic Environmental Monitoring Program (RAEMP).
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RAEMP cycle in 2015 (Appendix Figure F.11, Appendix Table F.8).  Ovary selenium 

concentrations were not significantly different from the base year or the previous cycle 

(Appendix Figure F.12, Appendix Table F.9).   

6.4.4.2 Health Metrics 

Health endpoints measured in mountain whitefish from the Elk River (RG_EL19) and lower 

Michel Creek (RG_MICOMP) were similar to that of the reference areas (Bull River, Flathead 

River; Table 6.3, Appendix Table F.5 and F.7).  Mean condition factor was 1.18 and 1.25 at 

RG_EL20 and RG_MICOMP, respectively, and indicative of a fish in good health 

(Weatherly, 1972).  Mean GSIs were consistent with a mature ovary (16.1 at RG_EL19, 17.3 at 

RG_MICOMP) and similar to the reference areas.  Mean LSI values were also similar to mountain 

whitefish from the reference areas.  No anomalies (% DELT) were observed in fish captured 

in MU4 (Table 6.3, Appendix Table F.5 and F.7) similar to reference areas where 0% to 10% of 

fish had anomalies.   

6.4.5 Chronic Toxicity 

In MU4, chronic toxicity tests between 2017 and 2019 were conducted using water collected from 

four stations on Michel Creek (reference station CM_MC1 and three stations located downstream 

of mining [CM_MC2, RG_MIDAG35, and EV_MC2]) and one station on Harmer Creek downstream 

of mining (EV_HC1). The reference station CM_MC1 was used in annual interpretive reports to 

support the interpretation of responses observed at mine-influenced stations.  Results for stations 

that are downstream of mining are summarized below, and figures for each station show test 

categories plotted against time for all endpoints (Figures 6.14 to 6.17).  For tests categorized as 

possible or likely, symbols are annotated where a potential toxicant was identified. 

CM_MC2 has shown consistent patterns of response over time for C. dubia reproduction and 

H. azteca survival and dry weight. These two crustacean species are known to be sensitive to 

dissolved nickel exposure, and multiple lines of evidence have implicated nickel at this sampling 

location for these species. For other test species, CM_MC2 has shown few adverse responses, 

with no apparent consistent pattern of responses over time and no clear evidence of 

causal factors. In the Q4 2017 test with O. mykiss and the Q4 2019 test with P. promelas, 

responses were consistent with effects caused by microbial growth. 

 
35 RG_MIDAG, which is approximately 2 kilometers downstream of CM_MC2, is not a permit location but was added to the program 
to characterize the spatial extent of effects observed in previous CM_MC2 testing with C. dubia and H. azteca. In 2018, non-permit 
station CM_MC3 was added to the program as part of the AMP response framework to characterize the spatial extent of effects 
observed in previous CM_MC2 testing. Station CM_MC3 was replaced with station RG_MIDAG in 2019.  



Figure 6.14:  Summary of Test Results by Category at CM_MC2 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018), 2018 tests in Golder (2019c), 
and 2019 tests in Golder (2020e). Possible, likely, and significant (no category) symbols are annotated with constituent(s) identified as potentially contributing to 
observed response. Ni = nickel; TSS = total suspended solids; None = no water quality constituent was identified. Toxicity Identification Evaluations were 
conducted to support the causation assessment for C. dubia tests in 2017 (Q3 and Q4), 2018 (Q1 to Q4), and 2019 (Q1 to Q4) and H. azteca tests in 2018 (Q1 to 
Q4) and 2019 (Q1, Q3, and Q4).  
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Figure 6.15:  Summary of Test Results by Category at Downstream Stations in Michel Creek (CM_MC3 and RG_MIDAG) 
Note: 2018 test results are for CM_MC3 (test results categorized in Golder [2019]).In 2019, CM_MC3 was replaced by RG_MIDAG, the station located 2 km 
downstream of CM_MC3  (tests categorized in Golder 2020e). Possible and likely symbols are annotated with constituent(s) identified as potentially contributing to 
observed response. Ni = nickel; None = no water quality constituent was identified.  
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Figure 6.16:  Summary of Test Results by Category at EV_MC2 
Note Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018), 2018 tests in Golder (2019c), 
and 2019 tests in Golder (2020e). Possible and likely symbols are annotated with constituent(s) identified as potentially contributing to observed response. None = 
no water quality constituent was identified.  
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Figure 6.17:  Summary of Test Results by Category at EV_HC1 
Note: Results are categorized in the following: 2015 tests in Golder (2016), 2016 tests in Golder (2017), 2017 tests in Golder (2018), 2018 tests in Golder (2019c), 
and 2019 tests in Golder (2020e).  Possible, likely, and significant (no category) symbols are annotated with constituent(s) identified as potentially contributing to 
observed response. None = no water quality constituent was identified.  
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At the other stations in MU4, there have been no adverse responses (RG_MIDAG) or few 

adverse responses (EV_MC2 and EV_HC1) over time, with no apparent consistent pattern of 

responses and no clear evidence of causal factors. In the Q4 2017 O. mykiss tests with EV_MC2 

and EV_HC1 water, responses were consistent with effects cause by microbial growth.  None of 

the other adverse responses at EV_MC2 and EV_HC1 could be attributed to a water quality 

constituent, indicating that the responses may reflect variable performance of test organisms or 

some other uncharacterized factor of the test water. 

As discussed in Golder (2020), at least some of the adverse responses documented for 

MU4 stations in 2019 appear to be suspect, particularly the P. subcapitata responses in Q3 2019 

and H. azteca survival in Q4 2019. The elevated incidence of adverse effects to green algae cell 

yield in Q3 and the elevated incidence of adverse effects to H. azteca in Q4 did not occur in a 

concentration-dependent manner and were inconsistent with previous patterns. In addition, for 

H. azteca, there was a large inconsistency in response among replicates exposed to the same

site water; this inconsistency may suggest that the result is reflective of unusual conditions across

test vessels, rather than an adverse response to the test water.

6.5 Lentic Summary 

A detailed evaluation of lentic areas in MU4 took place under the Lentic Area Supporting Study 

(Appendix K).  Of the 10 reference and 26 mine-exposed lentic areas evaluated in MU4, most 

were classified as moderate or high use, based on historical observations of habitat use and data 

gathered in 2018 and 2019 (Table 6.4).  The total area assessed was 1,347,599 m2.  Two mine 

exposed lentic areas (RG_TRIPLEA and RG_TRIPLEB [Corbin Road Triple Ponds A 

and B, respectively]) were classified as low use; however, these areas were not included in the 

study design for the Lentic Area Supporting Study and were only visited in 2018 as part of the 

Amphibian Occurrence and Distribution Study.  These areas are relatively small and were only 

assessed for amphibian occurrence, not birds or fish.  Amphibians were not detected at either of 

these locations.   

Three reference areas (i.e., RG_LCHOC [Leach Creek oxbow C], RG_GRWETA 

[Crowsnest A swamp], and RG_GRWETB [Crowsnest B swamp]) representing more than 

16,260 m2 of lentic habitat and 12 mine-exposed areas (32,343 m2 of habitat) in MU4 were 

classified as moderate use areas.  These areas were generally persistent throughout the ice-free 

season, had relatively undisturbed riparian areas, and were used by a variety of aquatic and 

aquatic dependent bird species.  Three of the mine-exposed areas were used by breeding 

Columbia spotted frog (RG_ERW [Elk River wetland] and RG_SEROX [south Elk River oxbow]) 

or long-toed salamander (RG_SLMICP [southern Lower Michel Creek pond) and evidence of use 

by breeding birds was identified at five mine-exposed areas.  However, there was no evidence to 



Use 
Classification

Exposure Risk 

Classification a

Grave Lake marsh (large) RG_GLML High Low
Grave Lake marsh (small) RG_GLMS High Low

Grave Lake RG_GRLK High Low
Leach Creek oxbow C RG_LCHOC Moderate None Assigned
Leach Creek oxbow B RG_LCHOB High Low

Alexander Creek FSR side-channel RG_ALEXFSR High None Assigned
Alexander Creek mouth wetland RG_ALE1 High Low

Crowsnest A swamp RG_GRWETA Moderate None Assigned
Crowsnest B swamp RG_GRWETB Moderate None Assigned

Culver Pond RG_CUPO High Low
Elk River side-channel impoundment RG_ERSCIM Moderate Low

Pond adjacent to the airport RG_PAIR High High

Elk River wetland downstream of Grave Creek RG_ELWDGC High High

Elk River impoundment RG_ERIM Moderate None Assigned
Elk River wetland RG_ERW Moderate High

Elk River side-channel near EVO RG_ERWCO High High
Elkview wetland RG_EREV Moderate Low

South Elk River oxbow RG_SEROX Moderate Low
Goddard Marsh RG_GO13 High High

Elk River snye north of Sparwood RG_ERSNSP Moderate None Assigned
Otto Ponds RG_OTTO High Low

Elk River side-channel at Michel Creek RG_ERSCMC High Low
Southern Michel Creek impoundment RG_SMCIM High Low

Michel Creek impoundment at Corbin Creek RG_MCIMCC High Low

RG_MCWB Moderate None Assigned
RG_MCWA High Low

Michel Creek wetland at Andy Good Creek RG_MCWAGC Moderate Sediment-based Risk Only
Northern Michel Creek impoundment RG_NMCIM Moderate None Assigned
Michel Creek/Corbin Road wetland RG_MI16 High Low
Southern Lower Michel Creek pond RG_SLMICP Moderate High

Corbin Road Triple pond A RG_TRIPLEA Low None Assigned
Corbin Road Triple pond B RG_TRIPLEB Low None Assigned
Corbin Road Triple pond C RG_TRIPLEC Moderate None Assigned
Michel Creek side-channel RG_MIC2 High Low

Michel Creek wetland RG_MIWW High Low
Aqueduct Creek wetland RG_AQU1 Moderate High

Notes: ID = identifier; MU = Management Unit; FSR = Forest Service Road; EVO = Elkview Operation.    
a Exposure risk ratings and classifications were not assigned to lentic areas where chemistry sampling (water, sediment, or tissue) were not completed.  See 
Lentic Area Supporting Study (Appendix K) for more details on classification criteria. 

Table 6.4:  Overall Use and Exposure Risk Classifications for Reference and Mine-exposed Lentic 
Areas in Management Unit 4    

MU4
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Mine-exposed

Michel Creek wetlands (small, interconnected 
wetlands)

Management 
Unit
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Type

Lentic Area Description Lentic Area ID
Classifications Based on Overall Ratings
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suggest amphibian or bird species at risk were using moderate use areas for breeding or rearing 

in 2018 and 2019.  Juvenile and/or adult life stages of fish were captured or observed 

at RG_ERSCIM (Elk River side channel impoundment) and RG_AQU1 (Aqueduct Creek wetland) 

but no juvenile life stages of fish species at risk were documented.   

Seven reference and 12 mine-exposed lentic areas representing approximately 1,193,767 m2 

and 122,742 m2 of lentic habitat in MU4 were classified as high use, based on data gathered 

historically and in 2018 and 2019.  These areas were generally characterized as being persistent 

throughout the ice-free season, having relatively intact riparian areas, being used by amphibians 

for egg laying and rearing, having moderate to high bird species diversity, and, in the case of 

mine-exposed lentic areas, supporting various fish species and life stages.  All high use areas, 

except RG_GO13 (Goddard Marsh), were used by at least one species at risk for breeding or 

rearing purposes.  Goddard Marsh (RG_GO13) is, however, frequented by bird species at risk 

(i.e., great blue heron) and fish species at risk (i.e., bull trout and westslope cutthroat trout).   

Eleven of the 19 mine-exposed lentic areas in MU4 with enough data to calculate overall exposure 

risk ratings, based on selenium concentrations in tissues and water and sediment quality, were 

classified as low exposure risk (Table 6.4).  These areas represent approximately 85,667 m2 of 

mine-exposed lentic habitat in MU4, and approximately 64,071 m2 of high use mine-exposed 

lentic habitat.  Selenium concentrations in tissues were relatively low at some of these areas, 

including RG_MCIMCC (Michel Creek impoundment at Corbin Creek), RG_MCWA (Michel Creek 

wetlands [small, interconnected wetlands]), and RG_OTTO (Otto Ponds), although these areas 

are relatively high on the mine-exposure gradient based on specific conductance.  Mean selenium 

concentrations in tissues were consistently within normal ranges and less than benchmarks for 

these three monitoring areas, except at RG_OTTO and RG_MCIMCC, where mean selenium 

concentrations in fish tissues exceeded the upper boundary of reference area normal ranges for 

muscle and/or ovaries/eggs (Golder 2014).  For low exposure risk mine-exposed areas overall, 

mean selenium concentrations in eggs of aquatic and aquatic-dependent birds were generally 

elevated relative to the reference area normal range but did not exceed the EVWQP 

Level 1 benchmark.  Mean selenium concentrations in fish tissues were generally greater than 

the reference area normal range and occasionally exceeded the EVWQP Level 1 benchmark 

for fish (Golder 2014). 

Seven mine-exposed lentic areas in MU4 that were sampled for tissue, water, and/or sediment 

chemistry in 2018 and/or 2019 were classified as high exposure risk (Appendix K).  Of these, four 

(RG_PAIR [pond adjacent to the airport], RG_ELWDGC [Elk River wetland downstream of 

Grave Creek], RG_ERWCO [Elk River side-channel near EVO], and RG_GO13) were considered 

high use.  One additional area, RG_MCWAGC (Michel Creek wetland at Andy Good Creek), 
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was identified as posing potential exposure risks to aquatic and aquatic-dependent biota, based 

on sediment chemistry; however, tissue chemistry data were not found/collected to estimate 

potential selenium-related risks to amphibians, birds, and fish.36  Mean selenium concentrations 

in benthic invertebrate tissues from high exposure risk areas other than RG_MCWAGC were 

consistently greater than the reference area normal range, as well as EVWQP Level 1 

benchmarks for dietary effects to juvenile birds and fish, as well as effects to growth, reproduction, 

and survival of benthic invertebrates (Golder 2014).  Level 2 EVWQP benchmarks were also 

frequently exceeded and mean selenium concentrations in benthic invertebrate tissues were 

above one or more Level 3 benchmarks at RG_ERW and RG_ERWCO.  Overall, water quality 

was relatively good (i.e., WQI ≥91), except at RG_PAIR and RG_GO13, where aqueous total 

selenium concentrations were well above BC WQG and EVWQP benchmarks (RG_GO13 only). 

Sediment quality was variable; however, high exposure risk areas tended to have high 

selenium concentrations.  

Six of the seven high use reference areas in MU4 were classified as low exposure risk, based on 

selenium concentrations in tissues and water and sediment quality (Appendix J).  The seventh 

high use reference area (i.e., RG_ALEXFSR [Alexander Creek FSR side-channel) had no 

chemistry data to assign an exposure risk rating.37  Mean selenium concentrations in benthic 

invertebrate tissues and amphibian and bird eggs from high use, low exposure risk reference 

lentic areas were consistently within reference area normal ranges and less than EVWQP Level 

1 Benchmarks.  The WQIs were high (i.e., ≥94, which is indicative of relatively good water quality) 

and the SQIs were generally at the higher end of the spectrum.   

6.6 Integrated Data Evaluation 

6.6.1 Addressing RAEMP Questions 

6.6.1.1 Has There Been a Change in Condition Since Previous Monitoring Cycles with 

Respect to Fish and Benthic Invertebrate Population/Community Indicators, Water 

Quality, Sediment Quality, Calcite, and/or Tissue Selenium Concentrations? 

36 In some cases, target species or tissue types (e.g., amphibian egg masses) were not detected at lentic areas and 
consequently, no tissue chemistry samples were collected.  At some areas, the target species or tissue types were 
detected in 2018/2019 but were not sampled due to permit restrictions (e.g., restrictions on the number of egg masses 
that could be sampled per area or on the number of permitted samples overall). 

37 Reference area RG_ALEXFSR could not be accessed during May 2018 and was subsequently excluded from 
consideration for tissue chemistry sampling under the Lentic Area Supporting Study because a number of other suitable 
reference areas were already established in MU4.  This reference lentic area was included in the Amphibian Occurrence 
and Distribution Study. 
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The subsections in Section 6 detail the current status (2019) and change in condition since 

previous monitoring cycles in MU4 and the results are summarized in this section (Table 6.5). 

Current status data were screened against ADIT scores to flag areas where potential mine-related 

effects may be occurring and to align with the ADIT (Golder 2020c).  Peak seasonal 

concentrations of mine-related water quality constituents were highest in the mine-exposed 

tributaries to Michel Creek (RG_CORCK, RG_ERCK, RG_GATE, RG_BOCK).  Concentrations of 

sulphate were above the EVWQP Level 2 benchmarks (ADIT score of two) for effects to benthic 

invertebrates in at least one season and were higher in 2019 compared to the previous RAEMP 

cycle and/or the base year (2012; Table 6.5). Total nickel concentrations were greater than the 

Level 3 interim screening value (ADIT score of three) at RG_CORCK, RG_GATE, and 

RG_BOCK, and increases since the base year were detected at RG_GATE and RG_BOCK.   

Aqueous concentrations of mine-related constituents in Michel Creek were below respective 

Level 1 benchmarks or screening values in all areas except for immediately downstream of Corbin 

Creek at RG_MIDCO, where total nickel concentrations were greater than the Level 2 interim 

screening value and approaching the Level 3 interim screening value (ADIT score of two). 

Increases over time were observed for selenium and sulphate at RG_MIDCO and RG_MIDAG 

(downstream of Andy Good Creek), and nickel at RG_MIDCO.  Aqueous concentrations of 

mine-related constituents were generally higher than one or more EVWQP benchmark or interim 

screening value in the tributaries to Michel Creek (Corbin Creek [RG_CORCK], Erickson Creek 

[RG_ERCK], Gate Creek [RG_GATE], Bodie Creek [RG_BOCK]), Concentrations of mine-related 

constituents were below respective benchmarks and screening values in the tributaries to the 

Elk River (Harmer Creek [RG_HACKUS and RG_HACKDS], Grave Creek [RG_GRDS], 

and Balmer Creek [RG_BACK]) and the Elk River (RG_EL19), and concentrations were similar 

to the base year. Summer seven-day flow was flagged as being lower than the Level 3 screening 

value (Golder 2020c), but annual seven-day flows and annual peak flows were within the 

expected range (ADIT score of zero; Table 6.5).  Calcite index was high (1.0 or greater) in most 

of the mine-exposed tributaries in MU4 (RG_HACKDS, RG_GRDS, RG_CORCK, 

RG_ERCK, RG_GATE) but has not changed since the previous RAEMP cycle.  

Benthic invertebrate tissue selenium concentrations were below the EVWQP Level 1 benchmark 

for effects to benthic invertebrates (ADIT score of zero) in most areas of MU4 (Table 6.5), 

except RG_HACKDS, RG_GRDS, and RG_BOCK (above the Level 3 benchmark at RG_BOCK). 

Temporal increases since the base year and the previous cycle were observed at RG_HACKDS, 

while an increase relative to the previous cycle only was observed at RG_BOCK.  An increase 

since the base year was observed at RG_MI3, located upstream of Erickson Creek, but selenium 

concentrations were lower than all effects benchmarks (Table 6.5).  Like other MUs, westslope 

cutthroat trout and mountain whitefish muscle selenium concentrations were below respective 



Andy Good Creek RG_AGCK CM_AG1 13 - - 0.15 - - 1.7 19 - - - - 0.000010 - - 0.50

Alexander Creek RG_ALUSM EV_AC2 37 - - 0.026 - - 0.62 22 - - - - 0.0000052 - - 0.50

Leach Creek RG_LE1 67 - - 0.0081 - - 0.46 14 - - - - 0.000034 - - 0.50

M Michel Creek RG_MI25 CM_MC1 12 0.062 0.034 0.025 0.30 115 0.19 20 18 16 0.0000097 0.000013 0.000012 0.50 0.61 0.50

Harmer Creek RG_HACKUS EV_HC6 12 - - 0.82 - - 40 53 - - - - 0.000017 - - 0.76

Harmer Creek RG_HACKDS
EV_HC1 

(Compliance)
0.53 1.2 1.0 0.75 42 73 33 53 225 205 0.000020 0.000015 0.000016 0.75 0.80 0.70

Grave Creek RG_GRDS EV_GV1 0.52 - - 0.38 - - 23 46 - - - - 0.0000092 - - 0.50

Balmer Creek RG_BACK EV_BLM2 0.53 0.38 0.56 0.45 6.0 - 9.0 30 40 44 0.000020 0.000011 0.000011 0.50 0.71 1.5

M Elk River RG_EL19
EV_ER4 (Order - 

ER2)
16 - - 2.2 - - 9.6 30 - - 0.000020 0.000013 0.0000097 - - 0.50

Corbin Creek RG_CORCK CM_CC1 10 7.5 5.5 6.2 19 - 19 69 750 602 0.000056 0.00024 0.000038 116 68 54

Erickson Creek RG_ERCK EV_EC1 11 16 15 16 167 - 148 69 827 821 0.0000069 0.0000096 0.000011 0.70 0.73 0.68

Gate Creek RG_GATE EV_GT1 1.6 22 20 24 120 - 180 69 882 924 0.000066 0.000089 0.000074 73 55 47

Bodie Creek RG_BOCK EV_BC1 1.9 23 26 30 158 - 205 69 936 963 0.000046 0.000029 0.000018 73 52 43

Michel Creek RG_MIUCO - 3.2 - - 0.0050 - - 0.26 22 - - - - 0.0000065 - - 3.5

Michel Creek RG_MIDCO
CM_MC2 

(Compliance)
1.9 - - 2.9 - 67 9.2 69 - - 0.000029 0.000061 0.000025 - - 21

Michel Creek RG_MIDAG CM_MCTM 2.2 - - 0.58 - 86 2.4 26 - - 0.000019 0.000024 0.000015 - - 2.7

Michel Creek RG_MIULE - 7.2 - - 0.67 - - 3.1 39 - - - - 0.000017 - - 1.6

Michel Creek RG_MI5 - 4.8 - - 0.42 - - 2.0 31 - - - - 0.000023 - - 0.86

Michel Creek RG_MI3 u/s Erickson Creek 10 0.38 0.22 0.23 1.7 - 1.5 19 59 46 0.000018 0.000020 0.000018 1.4 1.6 4.5

Michel Creek RG_MIDER - 1.1 - - 0.27 - - 1.8 27 - - - - 0.000012 - - 0.50

Michel Creek RG_MIDGA - 0.074 - - 0.91 - - 7.9 33 - - - - 0.000014 - - 0.56

Michel Creek RG_MIDBO - 0.19 - - 1.2 - - 10 35 - - - - 0.000015 - - 1.0

Michel Creek RG_MICOMP 
EV_MC2 

(Compliance)
0.80 3.4 1.2 1.4 22 119 12 39 177 90 0.000030 0.000026 0.000021 3.4 2.0 1.7

Michel Creek RG_MI2 EV_MC1 0.71 - - 1.0 - - 8.1 33 - - - - 0.000018 - - 1.2

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 r MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.  
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Table 6.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 4, September 2019    
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Sediment 
Quality

Calcite 
Index 

Temporal 
Analysis 

Calcite 
Index

- - - - - - - - - - 94 - - - - 4.5 8.0 15 0.50 9.5 47 0 0 0 0.00028

- - - - - - - - - - 72 - - - - 4.5 8.0 13 1.0 8.5 30 0.097 0 0.18 -0.65

- - - - - - - - - - 88 - - - - 5.0 8.5 15 0.20 10 35 0 0 0 -

59 126 6.0 11 16 13 21 9.8 -44 -56 77 - - - - 2.0 5.5 11 0.20 6.7 27 0 0 0 -0.35

- - - - - - - - - - - - - - - 0.45 4.5 8.0 0.20 4.8 17 0 0 0 -0.89

-20 -27 0.056 13 2.0 12 -5.2 -17 -21 -16 37 - - - - 5.5 9.2 15 1.6 10 40 1.0 1.0 1.0 -0.050

- - - - - - - - - - - - - - - 3.5 7.0 11 1.0 7.7 31 1.1 1.1 1.1 0.091

6.0 6.0 18 18 5.3 5.3 0.53 0.53 -61 -61 - - - - - 2.0 5.0 10 0.20 5.3 16 0 0 0 -

-2.6 10 7.5 6.0 8.8 23 6.3 -2.9 8.5 -25 57 100 7.6 4.5 - 3.0 8.0 15 1.0E-04 9.4 45 0.66 0.15 1.2 -0.34

0.59 33 17 33 23 23 1.7 -56 37 8.2 32 - - - - 6.5 15 101 1.0 44 101 2.5 2.3 2.9 1.1

26 84 19 52 15 33 12 -44 -4.2 26 62 - - - - 6.0 9.5 13 1.5 9.8 28 1.6 1.6 1.6 -0.31

-44 -7.0 0.79 -0.32 19 41 -77 -43 -12 457 - - - - - 2.5 11 23 1.0 13 46 1.9 1.9 1.9 -0.60

-42 -62 21 -44 29 22 -43 -13 -27 57 - - - - - - - - - - - - - - -

- - - - - - - - - - 71 - - - - 6.5 11 18 1.0 12 51 0 0 0 -0.86

7.6 44 28 50 28 32 41 7.4 66 11 70 - - - - 4.5 9.0 16 0.20 10 52 0.95 0.90 0.99 0.26

22 48 38 51 39 31 52 18 50 9.7 63 - - - - 5.0 9.5 16 0.20 11 39 0 0 0 -0.35

- - - - - - - - - - 68 - - - - 5.0 10 16 0.50 11 30 0 0 0 -0.71

- - - - - - - - - - 61 - - - - 5.5 10 17 0.50 11 35 0.0033 0 0.010 -0.49

-5.8 64 22 47 24 50 19 37 43 21 67 - - - - 7.0 11 15 4.0 11 33 0.25 0.050 0.40 -0.16

- - - - - - - - - - 52 - - - - 3.0 6.5 11 0.50 7.5 37 0.13 0.050 0.24 -0.80

- - - - - - - - - - - - - - - 5.9 11 18 3.0 12 30 0.17 0.17 0.17 -0.58

- - - - - - - - - - - - - - - 5.5 10 15 2.0 11 30 0.29 0.29 0.29 -0.76

-53 -53 -28 -28 -11 -11 -22 -22 -38 -38 52 49 2.3 - - 5.0 9.0 15 0.50 10 37 0.45 0.27 0.61 -0.43

- - - - - - - - - - - - - - - 4.3 9.0 15 0.50 9.5 25 0.71 0.71 0.71 0.27
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Table 6.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 4, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 r MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.  
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Aquatic 
Habitat -
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T
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Elk
T
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7.4 5.4 8.5 - - - - - - - - - - 49 - - - - - -

5.7 4.9 6.4 - - - - - - - - - - -18 - - - - - -

5.8 5.3 6.1 - - - - - - - - - - 81 - - - - - -

4.6 3.9 5.6 - - - - - - - - - 0.90 0.56 - - - - - -

9.7 9.7 9.7 9.97 8.80 12.0 - - - - - - 48 15 - - - - - -

17 15 18 - - - - - - - - - 110 160 - -3.5 - - - -

14 14 14 - - - - - - - - - 34 75 - - - - - -

10 10 10 - - - - - - - - - - 4.2 - - - - - -

7.0 6.0 8.1 6.41 5.60 7.20 5.80 3.90 11.0 27.9 21.0 36.0 34 6.7 -10 -29 - - - -

2.6 2.4 2.7 - - - - - - - - - -16 -16 - - - - - -
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Table 6.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 4, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 r MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.  
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14,420 12,220 16,280 29 27 31 90 88 93 13,000 10,700 15,080 82 77 86 11,933 9,360 14,060 - - - -

10,993 7,340 13,680 46 39 52 72 71 73 7,900 5,200 10,020 50 48 53 5,593 3,520 7,200 - - - -

8,493 7,360 9,480 40 36 43 77 71 81 6,580 5,260 7,720 32 29 35 2,747 2,120 3,320 - - - -

5,687 4,200 6,440 39 37 40 75 60 84 4,355 2,525 5,400 43 34 50 2,518 1,413 3,180 - - - -

57,360 57,360 57,360 56 56 56 86 86 86 49,420 49,420 49,420 50 50 50 28,500 28,500 28,500 1.16 - 0 -

32,528 15,460 47,260 46 42 49 55 36 77 16,468 9,340 21,380 35 26 46 10,820 5,200 14,640 - - - -

21,260 21,260 21,260 47 47 47 68 68 68 14,440 14,440 14,440 38 38 38 8,100 8,100 8,100 - - - -

9,800 9,800 9,800 49 49 49 66 66 66 6,440 6,440 6,440 11 11 11 1,080 1,080 1,080 - - - -

4,268 3,008 6,520 35 32 42 61 50 78 2,511 1,922 3,480 43 30 57 1,743 1,189 2,000 1.18 1.18 38 0

16,147 11,580 22,360 29 28 30 15 11 18 2,300 1,760 2,660 0.10 0 0.17 13 0 20 - - - -

25,160 25,160 25,160 32 32 32 21 21 21 5,400 5,400 5,400 0.87 0.87 0.87 220 220 220 - - - -

3,110 3,110 3,110 19 19 19 3.5 3.5 3.5 110 110 110 0.32 0.32 0.32 10 10 10 - - - -

16,660 16,660 16,660 29 29 29 34 34 34 5,620 5,620 5,620 1.6 1.6 1.6 260 260 260 - - - -

6,903 5,200 10,280 44 41 47 57 55 61 3,913 2,920 5,620 30 27 33 2,020 1,570 2,760 - - - -

24,372 12,040 34,580 44 40 46 27 16 44 5,900 4,780 7,600 16 6.9 28 3,392 2,100 4,520 1.24 - 63 -

12,156 3,489 26,120 44 37 54 44 34 60 6,510 1,189 15,780 27 20 38 4,077 711 9,880 - - - -

16,160 12,940 17,800 43 40 48 65 61 70 10,520 8,240 12,400 39 33 42 6,340 4,280 7,460 - - - -

12,913 7,960 16,220 38 35 43 78 75 81 10,100 6,000 12,500 34 31 36 4,287 2,840 5,100 - - - -

14,820 12,320 18,100 60 55 68 63 52 79 9,167 8,320 9,680 32 28 35 4,640 3,880 5,140 - - - -

12,027 10,280 14,860 47 41 50 78 71 84 9,433 7,760 11,860 29 27 34 3,580 2,820 4,980 - - - -

8,900 8,900 8,900 39 39 39 75 75 75 6,700 6,700 6,700 24 24 24 2,140 2,140 2,140 - - - -

6,520 6,520 6,520 41 41 41 75 75 75 4,880 4,880 4,880 33 33 33 2,180 2,180 2,180 - - - -

14,236 10,660 22,760 46 42 48 61 39 84 9,044 4,940 19,180 19 9.6 26 2,488 2,020 3,040 1.25 1.25 25 0

8,340 8,340 8,340 46 46 46 40 40 40 3,320 3,320 3,320 19 19 19 1,600 1,600 1,600 - - - -

Biological Responses

Total Abundance (# 
organisms / 3-min kick 

sample)

Total Richness 
(lowest practical 

level of taxonomy)

% Ephemeroptera, 
Plecoptera, and 

Trichoptera (EPT) EPT Abundance % Ephemeroptera
Ephemeroptera 

Abundance
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(mean)

 Deformities, 
Abnormalities, 

Lesions, Tumours 
(DELT; %)

Table 6.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 4, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 r MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.  
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Andy Good Creek RG_AGCK CM_AG1 13

Alexander Creek RG_ALUSM EV_AC2 37

Leach Creek RG_LE1 67

M Michel Creek RG_MI25 CM_MC1 12

Harmer Creek RG_HACKUS EV_HC6 12

Harmer Creek RG_HACKDS
EV_HC1 

(Compliance)
0.53

Grave Creek RG_GRDS EV_GV1 0.52

Balmer Creek RG_BACK EV_BLM2 0.53

M Elk River RG_EL19
EV_ER4 (Order - 

ER2)
16

Corbin Creek RG_CORCK CM_CC1 10

Erickson Creek RG_ERCK EV_EC1 11

Gate Creek RG_GATE EV_GT1 1.6

Bodie Creek RG_BOCK EV_BC1 1.9

Michel Creek RG_MIUCO - 3.2

Michel Creek RG_MIDCO
CM_MC2 

(Compliance)
1.9

Michel Creek RG_MIDAG CM_MCTM 2.2

Michel Creek RG_MIULE - 7.2

Michel Creek RG_MI5 - 4.8

Michel Creek RG_MI3 u/s Erickson Creek 10

Michel Creek RG_MIDER - 1.1

Michel Creek RG_MIDGA - 0.074

Michel Creek RG_MIDBO - 0.19

Michel Creek RG_MICOMP 
EV_MC2 

(Compliance)
0.80

Michel Creek RG_MI2 EV_MC1 0.71
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Stream Name
Biological Area 

Code
Water Station 

Code

Total 
Aquatic 
Habitat -
Avg High 
and Low 
Flow (ha)

4

Reference Michel
T

Mine-
exposed

Elk
T

Michel

T

M

1.8 0.47 0.76 0.76 -0.76 0.098 1.5 0.45 1.6 0.15 2.4 0.58

0.46 0.46 1.3 1.3 0.33 0.33 0.53 0.53 1.3 1.3 0.95 0.95

- -1.9 - -1.3 - 0.14 - -1.7 - -1.1 - -2.1

-0.59 2.6 1.1 -0.32 -0.30 -1.8 -0.64 1.9 -0.49 4.8 -0.63 3.5

3.4 13 2.7 6.5 0.17 0.87 3.2 12 1.9 1.1 5.0 11

2.8 -0.39 2.8 2.5 0.45 0.97 2.7 0.013 0.83 1.6 3.1 0.64

2.4 -0.15 2.5 2.7 -0.82 0.71 2.0 0.12 1.2 1.4 2.8 0.61

- -1.5 - 0.59 - -0.39 - -1.5 - -0.15 - -1.2

0.62 -0.091 -1.1 -0.31 0.10 -3.3 0.57 -1.1 2.0 -2.6 1.0 -0.86

-1.6 6.6 -2.1 -0.43 -0.22 -3.0 -1.9 3.4 0.020 -0.62 0.88 -0.90

- 5.6 - 2.3 - -7.4 - 1.6 - -1.0 - 0.20

- -3.4 - - - 0.22 - -0.89 - -0.0066 - -0.82

1.9 4.1 1.4 2.2 2.7 0.56 5.2 4.2 0.30 0.18 3.5 2.1

-0.47 3.4 1.6 1.4 -1.6 -3.1 -0.98 2.1 -3.2 -2.3 -1.6 1.5

1.6 1.8 1.7 1.4 -2.6 -3.2 -0.22 -0.35 -1.1 -2.0 0.38 0.039

-1.4 -0.43 1.7 2.5 -3.0 -4.4 -2.5 -2.1 -2.3 -4.9 -2.0 -2.0

- 1.3 - 1.4 - -0.35 - 1.0 - 0.094 - 1.2

1.4 1.3 3.6 0.046 -0.91 0.67 1.1 1.4 0.53 -1.3 1.4 0.57

1.7 2.8 6.5 4.3 -1.8 -1.9 0.94 1.9 -0.92 -2.7 1.0 1.3

- 1.3 - 4.1 - -0.80 - 0.97 - -3.0 - -0.084

- 3.1 - 1.0 - -0.48 - 2.7 - -0.16 - 2.0

- 0.43 - 0.23 - 0.68 - 0.61 - 1.5 - 0.93

- 0.41 - 0.61 - -0.43 - 0.14 - -0.82 - -0.28

1.7 -0.67 1.9 2.5 -3.3 -1.2 0.12 -1.2 -1.5 0.52 0.39 -0.15

Biological Responses

Benthic Invertebrate Community Temporal Analysis
(Magnitude of Difference [MOD] since previous cycle and base year)
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Table 6.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 4, September 2019    

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 r MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT 
scores are available for dissolved cadmium, SQIs, substrate sizes.
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benchmarks for effects (except one sample from RG_EL19), but mean selenium concentrations 

in mountain whitefish ovaries were greater than the EVWQP screening benchmarks (Table 6.5; 

ADIT rating of two at RG_EL19 and three at RG_MICOMP).  Selenium concentrations from 

westslope cutthroat trout muscle samples were greater that the base year (2006) in 2018 in lower 

Michel Creek (RG_MICOMP), but were unchanged from the previous RAEMP cycle. 

No significant temporal changes were observed in muscle selenium concentrations in upper 

Michel Creek (RG_MIDCO) and the Elk River (RG_EL19).  Selenium concentrations in muscle 

samples from mountain whitefish in lower Michel Creek were significantly higher in 2018 

compared to the previous RAEMP cycle (2015) but unchanged in the Elk River.  Concentrations in 

ovary samples were unchanged from the base year and the previous RAEMP cycle in both lower 

Michel Creek and the Elk River.  

The greatest effects to benthic invertebrate communities (ADIT scores of two and three) 

were seen in the tributaries with the highest aqueous concentrations of mine-related constituents 

(e.g., RG_CORCK, RG_ERCK, RG_GATE, RG_BOCK).  Specifically, low (below normal ranges) 

% EPT, % Ephemeroptera, and Ephemeroptera abundance were observed in these areas. 

Lower % EPT and % Ephemeroptera than normal ranges were also observed at RG_MIDCO, 

located downstream of Corbin Creek, to a lesser extend at RG_MIDAG downstream of Andy 

Good Creek, and in lower Michel Creek at RG_MICOMP.  Some replicate samples from the 

Elk River (RG_EL19) and lower Harmer Creek (RG_HACKDS) were below the site-specific 

normal ranges for % EPT only, and effects to % Ephemeroptera (below the normal range) 

were observed at RG_BACK.  Few temporal changes compared to the previous RAEMP cycle 

and/or the base year were detected.  

6.6.1.2 Were Any Identified Changes Unexpected (i.e., Inconsistent with Model 

Predictions or General Expectations)?  

Water quality, benthic invertebrate tissue selenium, and BIC projections were available for 13 

locations in MU4: RG_HACKUS, RG_HACKDS, RG_GRDS, RG_BACK, RG_EL19, 

RG_CORCK, RG_ERCK, RG_GATE, RG_BOCK, RG_MIDCO, RG_MI3, RG_MICOMP, 

and RG_MI2 (Table 6.6).  Measured aqueous concentrations of Order constituents were greater 

than projected at a number of monitoring areas (Table 6.6).  Concentrations of nitrate, total 

selenium, sulphate, and dissolved cadmium were greater than projections at RG_CORCK, and 

nitrate and sulphate concentrations were greater than projections at RG_MIDCO in Michel Creek 

downstream from Corbin Creek.  Site-specific projections were calculated for RG_MIDCO 

(SRK 2019, Golder 2020a), and differed from projections based on the regional water quality 

model (RWQM; Table 6.6).  The site-specific water quality projections considered changes in 

water management at CMO that were not accounted for in the RWQM, and as such are 



Low High Low High Low High

Andy Good Creek RG_AGCK CM_AG1 - - - - - - - - - - -

Alexander Creek RG_ALUSM EV_AC2 - - - - - - - - - - -

Leach Creek RG_LE1 - - - - - - - - - - - -

M Michel Creek RG_MI25 CM_MC1 - - - - - - - - - - -

Harmer Creek RG_HACKUS EV_HC6 0.046 0.046 - 156 156 -  1.1 1.1 - 

Harmer Creek RG_HACKDS EV_HC1 (Compliance) 1.4 2.1 1.2 361 523 431  39 54 44 

Grave Creek RG_GRDS EV_GV1 0.72 1.1 - 254 335 - - 20 27 - -

Balmer Creek RG_BACK EV_BLM2 0.11 0.2 0.56 214 269 239  2.8 4.6 9.6 

M Elk River RG_EL19 EV_ER4 (Order - ER2) 4.2 5.7 4.0 308 401 294  17 23 18 

Corbin Creek RG_CORCK CM_CC1 2.9 4.8 7.5 586 1061 1100  11 16 22 

Erickson Creek RG_ERCK EV_EC1 19 21 16 984 1071 1163  137 158 167 

Gate Creek RG_GATE EV_GT1 19 26 25 1536 2034 1404  187 259 193 

Bodie Creek RG_BOCK EV_BC1 38 72 33 1673 2502 1451  230 443 230 

Michel Creek RG_MIUCO - - - - - - - - - - - -

Michel Creek RG_MIDCO CM_MC2 (Compliance) 1.9 2.9 3.9 373 689 616  7.1 9.6 9.4 

Michel Creek RG_MIDAG CM_MCTM - - - - - - - - - - -

Michel Creek RG_MIULE - - - - - - - - - - - -

Michel Creek RG_MI5 - - - - - - - - - - - -

Michel Creek RG_MI3a u/s Erickson Creek 0.37 0.48 0.35 185 239 212  2.1 2.4 1.8 

Michel Creek RG_MIDER - - - - - - - - - - - -

Michel Creek RG_MIDGA - - - - - - - - - - - -

Michel Creek RG_MIDBO - - - - - - - - - - - -

Michel Creek RG_MICOMP EV_MC2 (Compliance) 2.6 4.0 2.8 271 353 380  18 26 21 

Michel Creek RG_MI2 EV_MC1 2.6 4.0 - 270 350 - - 18 25 - -

a RG_MI3 was considered a no despite an increase in dissolved cadmium above projections because the increase was small , and considered an acceptable deviation from the model (Golder 2020f). 

Reference Michel
T

Mine-
exposed

Elk
T

Michel

T

M

Within (), 
Above () 
or Below 

()?

Projection Monitored 
Maximum 
Monthly 
Average

Nitrate (mg/L)  Total Selenium (µg/L)

Projection Monitored 
Maximum 
Monthly 
Average

Hardness (mg/L 
CaCO3)

Monitored 
Maximum 
Monthly 
Average 

(hardness, mg/L 
CaCO3)

Table 6.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 3 and Management Question 5, Management Unit 4, RAEMP 2019

Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; 
mg/kg dw = milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow 
model cases; High = highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted 
effects are calculated using predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models 
obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue 
concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly 
average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Andy Good Creek RG_AGCK CM_AG1

Alexander Creek RG_ALUSM EV_AC2

Leach Creek RG_LE1 -

M Michel Creek RG_MI25 CM_MC1

Harmer Creek RG_HACKUS EV_HC6

Harmer Creek RG_HACKDS EV_HC1 (Compliance)

Grave Creek RG_GRDS EV_GV1

Balmer Creek RG_BACK EV_BLM2

M Elk River RG_EL19 EV_ER4 (Order - ER2)

Corbin Creek RG_CORCK CM_CC1

Erickson Creek RG_ERCK EV_EC1

Gate Creek RG_GATE EV_GT1

Bodie Creek RG_BOCK EV_BC1

Michel Creek RG_MIUCO -

Michel Creek RG_MIDCO CM_MC2 (Compliance)

Michel Creek RG_MIDAG CM_MCTM

Michel Creek RG_MIULE -

Michel Creek RG_MI5 -

Michel Creek RG_MI3a u/s Erickson Creek

Michel Creek RG_MIDER -

Michel Creek RG_MIDGA -

Michel Creek RG_MIDBO -

Michel Creek RG_MICOMP EV_MC2 (Compliance)

Michel Creek RG_MI2 EV_MC1

Reference Michel
T

Mine-
exposed

Elk
T

Michel

T

M
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Stream Name
Biological
Area Code

Teck Water Station 
Code Low High Low High Low High

- - - - - - - - - - 7.4 -

- - - - - - - - - - 5.7 -

- - - - - - - - - - 5.8 -

- - - - - - - - - - 4.6 -

19 19 -  0.0094 0.0094 -  5.4 5.4 9.7 

193 287 225  0.034 0.041 0.019  11 11 17 

105 150 - - 0.02 0.024 - - 9.3 9.8 14 -

65 115 46  0.021 0.022 0.014  6.4 7.0 10 

122 170 106  0.056 0.072 0.022  9.0 9.6 7.0 

500 680 747  0.083 0.15 0.24  8.3 8.9 2.6 

652 713 827  0.081 0.18 0.013  14 14 5.5 

994 1389 1070  0.24 0.24 0.089  15 16 12 

1037 1619 1083  0.48 0.48 0.075  15 18 78 

- - - - - - - - - - 5.7 -

330 408 419  0.047 0.092 0.061  7.6 8.1 3.1 

- - - - - - - - - - 9.2 -

- - - - - - - - - - 5.3 -

- - - - - - - - - - 6.1 -

74 80 59  0.014 0.019 0.02  6.1 6.2 4.7 

- - - - - - - - - - 5.5 -

- - - - - - - - - - 8.2 -

- - - - - - - - - - 6.9 -

145 161 175  0.03 0.042 0.029  9.1 9.8 5.5 

143 159 - - 0.03 0.041 - - 9.1 9.7 7.7 

Within (), 
Above () 
or Below 

()?

Projection Monitored 
Maximum 
Monthly 
Average

Within (), 
Above () 
or Below 

()?
Monitored 

BIT Se 

Modelled BITSe 

Sulphate (mg/L)

Within (), 
Above () 
or Below 

()?

Dissolved Cadmium (µg/L)

Projection Monitored 
Maximum 
Monthly 
Average

Water Quality Projections Composite-taxa Benthic Invertebrate Tissue 
Selenium (mg/kg dw)
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Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; 
mg/kg dw = milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow 
model cases; High = highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted 
effects are calculated using predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models 
obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue 
concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly 
average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
a RG_MI3 was considered a no despite an increase in dissolved cadmium above projections because the increase was small , and considered an acceptable deviation from the model (Golder 2020f). 



Andy Good Creek RG_AGCK CM_AG1

Alexander Creek RG_ALUSM EV_AC2

Leach Creek RG_LE1 -

M Michel Creek RG_MI25 CM_MC1

Harmer Creek RG_HACKUS EV_HC6

Harmer Creek RG_HACKDS EV_HC1 (Compliance)

Grave Creek RG_GRDS EV_GV1

Balmer Creek RG_BACK EV_BLM2

M Elk River RG_EL19 EV_ER4 (Order - ER2)

Corbin Creek RG_CORCK CM_CC1

Erickson Creek RG_ERCK EV_EC1

Gate Creek RG_GATE EV_GT1

Bodie Creek RG_BOCK EV_BC1

Michel Creek RG_MIUCO -

Michel Creek RG_MIDCO CM_MC2 (Compliance)

Michel Creek RG_MIDAG CM_MCTM

Michel Creek RG_MIULE -

Michel Creek RG_MI5 -

Michel Creek RG_MI3a u/s Erickson Creek

Michel Creek RG_MIDER -

Michel Creek RG_MIDGA -

Michel Creek RG_MIDBO -

Michel Creek RG_MICOMP EV_MC2 (Compliance)

Michel Creek RG_MI2 EV_MC1
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M
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Stream Name
Biological
Area Code

Teck Water Station 
Code Low High Low High Low High Low High

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 2 - - - - - 0 -

0% 0% 0 0 0  0% 0% 0 0 0 

0% 0% 0 0 0  0% 0% 0 0 0 

0% 0% 0 0 0  0% 0% 0 0 0 

0% 0% 0 0 0  0% 0% 0 0 0 

1% 1% 0 0 0  1% 1% 0 0 0 

1% 12% 0 1 0  1% 12% 0 1 0 

11% 17% 1 1 0  11% 17% 1 1 1 

46% 72% 2 3 2  46% 72% 2 3 3 

51% 82% 3 3 0  51% 82% 3 3 2 

- - - - 1 - - - - - 0 -

0% 0% 0 0 0  0% 0% 0 0 0 

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

0% 0% 0 0 0  0% 0% 0 0 0 

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

0% 1% 0 0 0  0% 1% 0 0 0 

0% 1% 0 0 0  0% 1% 0 0 0 

Expected ADIT Score

Measured 
ADIT Score

Within (), 
Above () 
or Below 

()?

Expected Effect Expected ADIT Score

Measured 
ADIT Score

Within (), 
Above () 
or Below 

()?

Expected Effect

Benthic Invertebrate Community Projections

Total Abundance Richness
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Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; 
mg/kg dw = milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow 
model cases; High = highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted 
effects are calculated using predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models 
obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue 
concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly 
average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
a RG_MI3 was considered a no despite an increase in dissolved cadmium above projections because the increase was small , and considered an acceptable deviation from the model (Golder 2020f). 
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Stream Name
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Area Code

Teck Water Station 
Code Low High Low High Low High Low High

- - - - 0 - - - - 0 -

- - - - 1 - - - - 0 -

- - - - 0 - - - - 0 -

- - - - 0 - - - - 2 -

0% 0% 0 0 0  0% 0% 0 0 0 

0% 0% 0 0 2  0% 0% 0 0 0 

0% 0% 0 0 0  0% 0% 0 0 0 

0% 0% 0 0 1  0% 0% 0 0 0 

1% 1% 0 0 2  1% 1% 0 0 0 

1% 12% 0 1 3  1% 12% 0 1 2 

11% 17% 1 1 3  11% 17% 1 1 0 

46% 72% 2 3 3  46% 72% 2 3 3 

51% 82% 3 3 2  51% 82% 3 3 0 

- - - - 1 - - - - - 1 -

0% 0% 0 0 3  0% 0% 0 0 0 

- - - - 2 - - - - - 0 -

- - - - 1 - - - - - 0 -

- - - - 0 - - - - - 0 -

0% 0% 0 0 0  0% 0% 0 0 0 

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

- - - - 0 - - - - - 0 -

0% 1% 0 0 1  0% 1% 0 0 0 

0% 1% 0 0 2  0% 1% 0 0 0 

Expected ADIT 
Score

Measured 
ADIT Score

Expected Effect Within (), 
Above () 
or Below 

()?

Within (), 
Above () 
or Below 

()?

% EPT EPT Abundance

Benthic Invertebrate Community Projections

Expected Effect Expected ADIT Score

Measured 
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Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; 
mg/kg dw = milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow 
model cases; High = highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted 
effects are calculated using predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models 
obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue 
concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly 
average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
a RG_MI3 was considered a no despite an increase in dissolved cadmium above projections because the increase was small , and considered an acceptable deviation from the model (Golder 2020f). 
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Stream Name
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Teck Water Station 
Code Low High Low High Low High Low High

- - - - 0 - - - - - 0 -
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Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; 
mg/kg dw = milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow 
model cases; High = highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted 
effects are calculated using predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models 
obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue 
concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly 
average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
a RG_MI3 was considered a no despite an increase in dissolved cadmium above projections because the increase was small , and considered an acceptable deviation from the model (Golder 2020f). 
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Teck Water Station 
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- -

- -

- -
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Y -
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Y -

Y -

Y -
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Y -

- -

Y -

- -
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Are any conditions "unexpected"?
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Projections

Y/N

Compared to 
General 
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Notes:  "-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephemeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; 
mg/kg dw = milligrams per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow 
model cases; High = highest maximum monthly mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted 
effects are calculated using predicted effects for community. Monitored maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models 
obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue 
concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly 
average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
a RG_MI3 was considered a no despite an increase in dissolved cadmium above projections because the increase was small , and considered an acceptable deviation from the model (Golder 2020f). 
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considered more accurate.  Based on the site-specific projections, water quality at RG_MIDCO 

was as expected in 2019 (Golder 2020a).  Concentrations of one or more Order Constituent were 

greater than projections at RG_BACK, RG_ERCK, RG_MI3, and RG_MICOMP (Table 6.6). 

Of these areas, RG_BACK was the only location where measured concentrations of Order 

constituents were substantially greater than projected (Table 6.6).   

Benthic invertebrate tissue selenium was higher than expected based on aqueous selenium 

concentrations at RG_HACKUS, RG_HACKDS, RG_GRDS, and RG_BACK (tributaries to the 

Elk River), as well as RG_BOCK (tributary to Michel Creek).  The remaining areas where 

projections were available all had benthic invertebrate tissue selenium concentrations that were 

lower than expected based on water quality 

Based on water quality, greater than expected effects to one or more BIC metric was observed at 

the majority of tributary locations (e.g., RG_HACKDS, RG_BACK, RG_CORCK, RG_ERCK), 

as well as the Elk River (RG_EL19) and several locations in Michel Creek 

(RG_MIDCO, RG_MICOMP, RG_MI2).  The majority of observed effects were represented by 

lower than expected % EPT and % Ephemeroptera, but lower EPT and/or Ephemeroptera 

abundances were also observed at RG_BACK, RG_CORCK, and RG_ERCK (Table 6.7).  

No projections were available for the reference areas in MU4; however, lower than expected 

abundance metric values based on normal ranges (total, EPT, Ephemeroptera) were observed 

at RG_MI25.   

6.6.1.3 Does the Weight of Evidence Indicate the Unexpected Changes are Mine-related? 

One or more unexpected effects occurred at 12 monitoring areas in MU4 

(RG_MI25, RG_HACKUS, RG_HACKDS, RG_GRDS, RG_BACK, RG_EL19, RG_CORCK, 

RG_ERCK, RG_BOCK, RG_MIDCO, RG_MICOMP, RG_MI2; Table 6.7).   

Analysis of changes over time identified a clear increasing step change in nitrate concentrations 

at RG_MI25 (CM_MC1; reference) between 2013 and 2014, and another between 2016 

and 2017, but concentrations were lower than the EVWQP Level 1 benchmark, and have 

decreased since the peak in 2017.  No source of mine-exposure has been identified around 

RG_MI25, and the concentrations of other Order constituents were unchanged over time aside 

from a small increase in total selenium in 2019 compared to the base year (2012).  Some effects 

to BIC abundance metrics were observed at RG_MI25 (i.e., lower than the site-specific 

normal ranges), but these were unlikely to be related to water quality because concentrations of 

Order constituents were below their respective benchmarks   

Benthic invertebrate tissue selenium concentrations were greater than expected based on 

aqueous selenium concentrations in upper Harmer Creek (RG_HACKUS) in 2019.  The tissue 



Table 6.7:  Cause(s) of Unexpected Conditions, RAEMP Question 3 and Management Question 5, Management Unit 4, RAEMP, 2019   

Compared 
to 

Projections

Compared to 
General 

Expectations

Y/N Y/N/Uncertain

Reference
Michel 
Creek

RG_MI25 CM_MC1 - Y WQ/BIC
Flagged for 
Follow-up

A clear step change in aqueous nitrate 
concentrations was observed between 2013 and 
2014, and again between 2016 and 2017, but no 

source has currently been identified and 
concentrations remain lower than the EVWQP 

Level 1 effects benchmark and have decreased 
since the peak in 2017.  BIC abundance metrics 
were approaching or just below the lower limit of 
the site-specific normal ranges based on habitat, 

but is not likely to be related to mining. 

Current report. 

Harmer 
Creek

RG_HACKUS EV_HC6 Y -
BI tissue 
selenium

Flagged for 
Follow-up

BI tissue selenium concentrations were greater 
than projections and  increased since the previous 

RAEMP cycle, and could not be explained by 
aqueous total selenium concentrations but has not 
changed over time and is below EVWQP Level 1 

benchmarks. 

Current report.

Harmer 
Creek

RG_HACKDS
EV_HC1 

(Compliance)
Y -

BI tissue 
selenium/BIC

Under 
investigation

BI tissue selenium concentrations were greater 
than projections and  increased since the previous 

RAEMP cycle, and could not be explained by 
aqueous total selenium concentrations. 

Current report.

Grave 
Creek

RG_GRDS EV_GV1 Y -
BI tissue 
selenium

Flagged for 
Follow-up

Tissue selenium concentrations in Grave Creek are 
higher than expected based on projected and 

measured aqueous selenium.  Causes, including 
taxa composition of samples and selenium 

speciation, will be explored in 2020.  

Current report. 

Balmer 
Creek

RG_BACK EV_BLM2 Y -
WQ/BI tissue 
selenium/BIC

Flagged for 
Follow-up

Aqueous selenium concentrations were greater 
than projections but remained below the EVWQP 

Level 1 benchmark for effects to benthic 
invertebrates and were not sufficiently high to 

explain the elevated BI tissue concentrations. % 
Ephemeroptera below both normal ranges and 

projections could not be explained by Order 
constituent concentrations or known habitat 

measures. In addition, % Ephemeroptera was 
below the normal range but the proportion of 

Plecoptera was high, suggesting a potential cause 
other than mine exposure.  

Current report. 

Elk River RG_EL19
EV_ER4 

(Order - ER2)
Y - BIC

Natural/poss
ibly mine-

related

Water quality, BI tissue selenium, and BIC metrics 
except % EPT were all within projections.  Two of 
five % EPT replicates were within the site-specific 

normal range, suggesting that natural variation may 
be the driver behind effects observed at this area, 

however concentrations of Order Constituents were 
seasonally greater than benchmarks, suggesting a 

possible effect due to mining as well.

Current report. 

Corbin 
Creek

RG_CORCK CM_CC1 Y - WQ/BIC Mine-related

Aqueous concentrations of mine-related 
constituents are elevated in Corbin Creek, although 
concentrations have decreased since the peak in 

2017 due to changes over time in water 
management at CMO.  Effects to BIC in Corbin 

Creek are likely attributed to a combination of high 
calcite concretion, and elevated concentrations on 

nickel and 
possibly cobalt.  

Current report, 
CMO LAEMP 

(Golder 2020a). 

Erickson 
Creek

RG_ERCK EV_EC1 Y - WQ/BIC Mine-related

Aqueous concentrations of most mine-related 
constituents are elevated in Erickson Creek and 

some effects to BIC are expected.  Effects greater 
than projections (% Ephemeroptera, 

Ephemeroptera abundance) are most likely 
influenced by high calcite index in addition to water 

quality.  

Current report.

Bodie 
Creek

RG_BOCK EV_BC1 Y - BI Tissue
Under 

investigation

While BI tissue selenium concentrations are 
expected to be higher than EVWQP effects 
benchmarks based on aqueous selenium 

concentrations, the measured concentration in 
2019 was greater than the projected concentration. 

Elevated tissue selenium concentrations may be 
related to the composition of tissue samples, and is 

being 
investigated further. 

Current report. 

Michel 
Creek

RG_MIDCO
CM_MC2 

(Compliance)
Y - WQ/BIC Mine-related

Similar to Corbin Creek, concentrations of mine-
related constituents peaked in 2017 due to 
operational changes to water management.  
Unexpected effects to BIC are likely due to 

elevated aqueous concentrations of nickel and 
possibly cobalt. 

Current report, 
CMO LAEMP 

(Golder 2020a). 

Michel 
Creek

RG_MICOMP
EV_MC2 

(Compliance)
Y - WQ/BIC

Michel 
Creek

RG_MI2 EV_MC1 Y - BIC

Note:  "-" indicates no projections or general expectations.    

Mine-
exposed

Both areas are downstream of highly mine-
influenced tributaries, however concentrations of 

mine-related constituents were generally lower than 
EVWQP effects benchmarks. Effects to BIC metrics 
(% EPT, % Ephemeroptera) were associated with 
higher Chironomid abundance, and not lower EPT 

and Ephemeroptera abundance. No decreasing 
trends in metric values were observed at either 

area, and BIC was strongly associated with bankfull 
width and % field cover, suggesting that natural 

factors may also be contributing to variation in BIC. 

Current report. 
Flagged for 
Follow-up

Endpoints 
Affected

Explanation

Exposure 
Type

Stream 
Name

Biological
Area Code

Teck Water 
Station Code

Cause(s)

Are any conditions 
"unexpected"?

What is the cause of the "unexpected" condition? (Mine-related and/or natural)

Documentation 
(i.e., document 

where details can 
be found)

November 2020 | 324 



minnow environmental inc. Teck Coal Limited
Project 187202.0011 RAEMP Report, 2017 to 2019 

November 2020 | 325 

selenium concentration was above the normal range (9.7 µg/g dw) but below the EVWQP Level 1 

benchmarks for effects to juvenile fish, benthic invertebrates, and birds, and has not changed 

statistically over time.  The current evaluation did not identify the cause of the elevated tissue 

selenium concentration at RG_HACKUS and follow-up will occur in the next RAEMP cycle.  

Benthic invertebrate tissue selenium concentrations in lower Harmer Creek 

(RG_HACKDS, EV_HC1) were greater than projected based on water quality in 2019, and 

concentrations were similarly high in 2018 and 2016.  A supporting study in Harmer Creek and 

EVO Dry Creek showed that the concentrations of mine-related constituents at RG_HACKDS 

(EV_HC1) were directly related to simple dilution from upstream and not a result of load gain 

along the length of Harmer Creek (Lorax 2019).  Harmer Sedimentation Pond is located upstream 

of RG_HACKDS, and may be contributing to higher tissue selenium concentrations downstream, 

similar to other areas in the Elk River watershed (e.g., Greenhills Creek [Minnow 2020b], 

Dry Creek [Minnow 2020a]).  Studies have shown that selenium accumulation in the food web 

tends to be greater in lentic than lotic systems with similar concentrations of selenium in water 

(US EPA 2016, Deforest et al. 2017), and this effect may carry over into lotic habitats immediately 

downstream of lentic areas.  Selenium speciation samples have been collected quarterly just 

downstream of Harmer Sedimentation Pond since 2017, and results suggested that 

concentrations of organoselenium species (dimethyselenoxide and methylseleninic acid), as well 

as selenite, tended to be highest in September (Appendix Table B.29), which coincided both with 

timing of benthic invertebrate sampling, as well as seasonal low flows during the growing season 

when selenium speciation and bioaccumulation in ponded areas is the highest 

(see Section 3.6.1).  Lower than expected % EPT at RG_HACKDS may be partly explained by 

the elevated tissue selenium concentrations observed in this area (greater than the EVWQP 

Level 1 benchmark for effects to benthic invertebrates).  Data, including selenium speciation, are 

currently being collected to support the potential removal of Harmer Sedimentation Pond, and will 

likely aid in explaining the observed effects on benthos.   

Similar to RG_HACKDS, benthic invertebrate tissue selenium concentrations were higher than 

expected based on projected water quality at RG_GRDS and RG_BACK.  At RG_GRDS, 

insufficient monitoring data were available for a comparison of maximum monthly averages to 

projections, but tissue selenium concentrations were higher than expected when compared to 

aqueous selenium at the time of sampling, which may have been a result of influence from 

Harmer Creek.  The maximum monthly average aqueous selenium concentration was higher than 

projections at RG_BACK, but was not sufficiently high to explain the measured tissue selenium 

concentration; however, when the tissue selenium concentration was compared to concurrent 

water quality (i.e., water quality at the time of sampling), it was within the bioaccumulation model 

prediction interval, suggesting that tissue selenium at RG_BACK was comparable to expected 
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conditions for at least part of the year.  Balmer Creek runs through several old logging clearcuts 

with poorly maintained logging roads and a history of culvert failures, all of which may be 

influencing constituent loads in the area, and further follow up has been flagged.  In addition, 

% Ephemeroptera was below the normal range but the proportion of Plecoptera was high, 

suggesting that the cause may be related to natural variability rather than mine exposure.     

At RG_EL19, lower than expected % EPT was observed, but aqueous concentrations of Order 

constituents, benthic invertebrate tissue selenium concentrations, and other BIC metrics were all 

within predicted ranges.  In fact, two of the five replicate BIC samples collected at RG_EL19 were 

with the site-specific normal ranges for % EPT, suggesting that natural variation may at least 

partially explain the observed effects.   

Water quality in Erickson Creek is impacted by mining, in particular through elevated total 

selenium and sulphate.  Effects to BIC composition were observed at RG_ERCK, reflected in the 

lower than expected % EPT and % Ephemeroptera, which were primarily driven by low 

Ephemeroptera abundance.  The BIC at RG_ERCK was dominated by Chironomidae and 

Plecoptera (Families Perlodidae and Peltoperlidae) taxa.  Mine influence on water quality and 

calcite presence and concretion are the factors most likely to be influencing the BIC in 

Erickson Creek.  Family Peltoperlidae, in particular, were not found in high numbers in other areas 

of the watershed, and thus may be particularly tolerant of conditions specific to Erickson Creek.  

Benthic invertebrate tissue selenium concentrations at RG_BOCK were higher than expected 

based on projected water quality in 2019, and also higher than the upper prediction limit of the 

lotic selenium bioaccumulation model.  Tissue selenium concentrations have varied widely over 

time at RG_BOCK, with no consistent pattern.  It is expected that the composition of taxa in tissue 

samples may be influencing the selenium concentrations, as previous and current studies suggest 

that annelid worms (Family Lumbriculidae), known to be present in samples from RG_BOCK, 

bioaccumulate more selenium than most other taxa (Malloy et al. 1999, Minnow 2018b, 

Minnow and Lotic 2018b, 2020b).  In addition, selenium speciation analysis at RG_BOCK in 

July 2018 showed elevated concentrations of organoselenium species (dimethyselenoxide and 

methylseleninic acid) and selenite, which corresponded to elevated selenium concentrations in 

tissue samples collected at the same time (Appendix Table B.30).  The observed effects at 

RG_BOCK are likely mine-related, and the causes will continue to be explored in the next 

RAEMP cycle.   

Water quality at RG_CORCK is heavily influenced by CMO, as is RG_MIDCO (downstream of 

RG_CORCK within Michel Creek).  Concentrations of all Order constituents were above projected 

values using the RWQM at RG_CORCK, and nitrate and total selenium concentrations were 

above projections at RG_MIDCO. Site-specific projections for RG_MIDCO (SRK 2019) 
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indicated that concentrations of mine-related constituents were within projected values when 

operational changes in water management were considered (Golder 2020a).  Elevated aqueous 

total nickel and total cobalt were detected in water from both RG_CORCK and RG_MIDCO, with 

concentrations decreasing to near reference concentrations at RG_MIDAG, located downstream 

of RG_MIDCO (Golder 2020a).  Concentrations of nickel and cobalt in benthic invertebrate tissues 

were also higher compared to reference areas (Golder 2020a), and RDA showed that 

concentrations of cobalt and nickel in tissue were best able to differentiate BIC Michel Creek 

downstream of Corbin Creek (RG_MIDCO) especially after conditioning out (removing) 

the variability explained by habitat (Appendix I).  Calcite concretion also impacted BIC at 

RG_CORCK, but less so at RG_MIDCO.  The findings from chronic toxicity testing also indicated 

that nickel was likely responsible for changes in BIC and additional work is being conducted in 

Michel Creek in 2020 to better understand the spatial extent (Golder 2017, 2019a, 2020e). 

Taken together, the observed effects on BIC at RG_CORCK and RG_MIDCO are most likely 

related to mining, and an evaluation is underway in the CMO LAEMP to further delineate the 

magnitude and spatial extent in Michel Creek. 

Overall, effects to BIC at RG_MICOMP and RG_MI2 were small, despite being higher than 

expected based on water quality.  In particular, % EPT values at RG_MICOMP ranged from near 

the upper limit of the site-specific normal range to below the regional normal range in 2019. 

An increase in the abundance of chironomids rather than a decrease in EPT or Ephemeroptera 

abundance was responsible for the observed changes.  While water quality may be a contributing 

factor, habitat variables including bankfull width and % field cover may also be contributing to the 

observed effects (Appendix I).  

6.6.1.4 What Does the Weight of Evidence Indicate about Current or Future Ecosystem 

Conditions in Each Management Unit and Regionally, Considering the Observed 

Type, Magnitude, Spatial Extent, and/or Rate of Change? 

The intention of RAEMP Question 4 is to evaluate the overall condition of the MU currently and/or 

in the future.  A spatial roll-up was completed in the ADIT to summarize for each endpoint the 

proportion of the watershed associated with each score (Table 6.8; Golder 2020c).  No effects 

and no apparent change in condition from the normal reference ranges or benchmarks were 

observed at on average 89% of the endpoints assessed in the lotic portion of the watershed 

evaluated in the ADIT.  The measurement endpoints exhibiting the greatest effect (i.e., ADIT score 

of 3; Golder 2020c) were aqueous nickel concentrations, flow (summer seven day), and BIC 

metrics (Table 6.8). 

As described above, westslope cutthroat trout were sampled at four locations in MU4 in 2018, 

and muscle selenium concentrations were below the muscle-equivalent site-specific effects 



Table 6.8: Area-weighted Summaries, Management Unit 4, ADIT (Golder 2020c)     

0 1 2 3

Winter 97 0.0 3.5 0.0

Spring 97 0.0 3.3 0.0

Summer-Fall 97 0.0 3.0 0.0

Winter 94 0 5.7 0.0

Spring 97 0.0 3.3 0.0

Summer-Fall 95 0.0 4.9 0.0

Winter 97 3.5 0 0

Spring 97 3 0 0

Summer-Fall 97 3 0 0

Winter 97 0.0 0.0 3.0

Spring 97 0.0 0 3.1

Summer-Fall 97 0.0 0 3

Composite 99 0.22 0.0 0
Min Response 
Relative to Ref

89 10.6 0.0 0

Min Response 
Relative to Ref

97 3 0.0 0

Min Response 
Relative to Ref

74 13 14 0

Min Response 
Relative to Ref

100 0 0 0

Growing Season 
Mean

92 7.8 0 0

Max Response 
Relative to Ref

95 5 0 0

Calcite Index 92 3 2.43 3

Annual Peak Flow 100 0 0 0
Summer Seven 

Day Flow
88 0 0 12

Annual Seven Day 
Flow

59 0 41 0

Mean Weekly 
Maximum Temp

0 0 100 0

Total no. 91 3.7 2.8 2.6

LPL taxa 82 6.2 12 0

% 78 8 9 5.3

Total no. 90 6.8 2.6 0.3

% 93 0 1 5

Total no. 89 2.5 3.1 4.9

89 2.7 7.0 1.4

Measurement Endpoints % Rating

Area-weighted Summaries

C. dubia reproduction (%)

C. dubia  survival (%)

Water 
Quality

Peak Nitrate 
(mg/L N)

Peak Sulphate 
(mg/L)

Peak Selenium
(µg/L)

Peak Nickel 
(µg/L)

BI Selenium (mg/kg dw)

H. azteca growth (%)

H. azteca  survival (%)

Nutrients
Total Phosphorus (µg/L)

Physical 
Stressors

Calcite

Flow (m3/s)

Temp (°C)

P. subcapitata (%)

Mean (%)

Biological 
Responses

Abundance

Richness

EPT 
(Mayflies, Stoneflies, Caddisflies)

E (Mayflies)
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benchmark in all samples, and condition factor was above 1.0 and within or above the reference 

range as well.  No correlations between health metrics (length, weight, condition factor) 

and muscle selenium concentrations were observed in westslope cutthroat trout (Appendix I).  

No anomalies (% DELT) were detected in westslope cutthroat trout from Harmer Creek but were 

present in westslope cutthroat trout from upper Michel Creek (62.5%), lower Michel Creek (25%), 

and the Elk River (37.5%).  Anomalies consisted predominantly of healed lesions (scars) and jaw 

deformities, which were also present in the reference areas where anomalies ranged from 0% in 

the Moyie River to 62.5% in the Bull River (Appendix F).  Despite low tissue selenium 

concentrations and no anomalies in westslope cutthroat trout in Harmer Creek, there is strong 

evidence for a declining population trend within Harmer Creek above the Harmer Sedimentation 

Pond dam and the population decline appears to be a result of juvenile recruitment failure 

(juvenile abundance decline of 98% between 2017 and 2019; Cope and Cope 2020).  

While estimates for the combined Grave and Harmer population exceed the lower limit of 

population viability estimates, natural limitations to productivity, the high conservation value of the 

population, and proposed mine extension result in concerns that even the combined population 

resilience and adaptability limits may be at higher risk than desired (Cope and Cope 2020). 

Similar to other MUs, muscle selenium concentrations in mountain whitefish collected from lower 

Michel Creek and the Elk River were low, but ovary selenium concentrations were elevated 

compared to reference areas and the interim screening value, and significant correlations were 

detected between health metrics (GSI, LSI, egg weight) and tissue selenium concentrations 

(Appendix I; EcoTox and Windward 2020).  No anomalies were observed in mountain whitefish 

sampled MU4 in 2018.   

The level of concern for each unexpected change results from a combination of the observed 

type, magnitude, spatial extent, and/or rate of change of the effect.  A low level of concern was 

identified for mountain whitefish based on results for tissue selenium and correlation with health 

metrics, however, a more thorough assessment will be possible following completion of the 

mountain whitefish selenium toxicity study.  At BIC monitoring areas, level of concern was 

addressed on an area-by-area basis depending on the cause or potential cause(s) of the effects, 

as well as other factors (Table 6.9).  The level of concern at the reference area, RG_MI25, was 

low because nitrate concentrations were below EVWQP benchmarks, and have decreased since 

the peak in 2017.  Effects on BIC were unlikely to be related to mining in this area.  The level of 

concern in Harmer, Grave, and Balmer creeks was uncertain, as the source(s) of elevated tissue 

selenium concentrations are currently unknown.  The level of concern based on magnitude, 

spatial extent, and rate of change of effects to BIC metrics was considered to be moderate at 

RG_CORCK and low at RG_MIDCO.  Development of nickel benchmarks and options for 

potential nickel treatment at CMO are ongoing.  Aqueous concentrations of Order constituents 



Table 6.9: Assessment of Level of Concern in Areas Where Unexpected Mine-exposed Changes were Observed, RAEMP, 2019    

Reference Michel Creek RG_MI25 CM_MC1 WQ/BIC L L M L
WQ remains well below benchmarks, 
and has been decreasing since the 

peak in 2017

Harmer Creek RG_HACKDS
EV_HC1 

(Compliance)
BI tissue 

selenium/BIC
M L H U Cause is currently unknown

Grave Creek RG_GRDS EV_GV1
BI tissue 
selenium

M L M U Cause is currently unknown

Balmer Creek RG_BACK EV_BLM2
WQ/BI tissue 
selenium/BIC

M L L U Cause is currently unknown

Elk River RG_EL19
EV_ER4 (Order 

- ER2)
BIC L M L L

The magnitude is low and is not 
changing over time.  The spatial 
extent is considered moderate 

because there are no sampling areas 
in close proximity, however, the level 
of concern remains low as the cause 

is likely partially due to natural 
variation. 

Corbin Creek RG_CORCK CM_CC1 WQ/BIC H L L M
Effects on BIC are attributed to nickel 
and/or cobalt, but no treatment plans 

have been finalized. 

Erickson Creek RG_ERCK EV_EC1 WQ/BIC H L L M
Effects are due to water quality 
(treatment planned) and calcite. 

Bodie Creek RG_BOCK EV_BC1 BI Tissue H L M M
The magnitude is high but the spatial 
extent is low and the changes over 

time have been variable. 

Michel Creek RG_MIDCO
CM_MC2 

(Compliance)
WQ/BIC M L L L

Effects on BIC are attributed to nickel 
and/or cobalt, but no treatment plans 

have been finalized. 

Michel Creek RG_MICOMP
EV_MC2 

(Compliance)
WQ/BIC L M L L

Michel Creek RG_MI2 EV_MC1 BIC L M L L
Magnitude and rate of change are low

Notes: WQ = Water quality, BIC = Benthic invertebrate community; BI = benthic invertebrate; STP = South Tailings Pond.    

Level of Concern Explanation

Rate of 
Change 
(Low[L], 

Moderate[M], 
High[H])

Level of 
Concern 
(Low[L], 

Moderate[M], 
High[H]), 

Uncertain[U])

Magnitude 
(Low[L], 

Moderate[M], 
High[H])

Spatial Extent 
(Low[L], 

Moderate[M], 
High[H])

Type of 
Change

Exposure 
Type

Stream Name
Biological
Area Code

Teck Water 
Station Code

Mine-
exposed
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were high in Erickson Creek, and a high level of calcite concretion was observed.  The Phase 2 

of the EVO saturated rock fill (SRF) project will be initiated in 2020 to start treating for total 

selenium and nitrate in Erickson Creek, so concentrations are expected to improve in the 

near future.  As well, the updated Calcite Management Plan identified Erickson Creek as a 

candidate for antiscalant addition in the short-term for calcite mitigation (i.e., Q4 2020; 

Teck 2019b).  At RG_BOCK, the level of concern was considered moderate, as BIC tissue 

selenium concentrations in 2019 were high, but have been variable over time, and high selenium 

concentrations were not observed downstream of Bodie Creek in Michel Creek, so the spatial 

extent was small.  Finally, the level of concern at the monitoring areas in Michel Creek near the 

confluence with the Elk River was considered low due a small magnitude and rate of change in 

effects to % EPT and % Ephemeroptera.  In addition, water treatment/management plans 

upstream at both CMO and EVO should result in a decrease in aqueous concentrations of mine-

related constituents downstream.    

Overall, effects to BIC were observed throughout MU4 but were predominantly noted in mine-

exposed tributaries (e.g., Corbin Creek, Erickson Creek, Gate Creek, Bodie Creek) or immediately 

downstream (e.g., Michel Creek downstream from Corbin Creek).  Effects in these areas can be 

attributed to mine related sources; in Corbin Creek and downstream in Michel Creek, aqueous 

total nickel and cobalt have been implicated in lower abundance and relative abundance 

of Ephemeroptera (compared to site-specific and regional normal ranges), while effects to BIC in 

Gate Creek, Bodie Creek, and Erickson Creek are related to elevated concentrations of a number 

of mine-related constituents (i.e., nitrate, total selenium, total nickel) as well as substantial 

calcite concretion.  Small deviations in BIC metrics relative to the normal ranges at other main 

stem areas in Michel Creek and in the Elk River could not be explained by mine influence or 

habitat variation alone; rather, it is likely that both mining (through changes to water chemistry) 

and natural variability are factors.  Selenium concentrations in tissue were greater than one or 

more EVWQP Level 1 benchmarks in most mine-exposed tributaries in MU4, and while the source 

of selenium is known to be mining, conditions at these monitoring areas (e.g., located downstream 

of sedimentation ponds) may be contributing to changes in selenium bioavailability and selenium 

speciation will be evaluated further in the next RAEMP cycle.  

Most lentic areas (reference and mine-exposed) in MU4 were classified as either moderate use 

or high use areas by fish, amphibians, aquatic or aquatic-dependent birds, or a combination of 

the three.  Of the areas where benthic invertebrate tissue, water and/or sediment were collected, 

11 mine-exposed areas were classified as low exposure risk.  Seven mine-exposed areas were 

classified as high exposure risk, including four areas (RG_PAIR, RG_ELWDGC, 

RG_ERWCO, RG_GO13) that were considered high use and therefore a higher level of concern.  

Lentic areas like RG_PAIR, RG_ELWDGC, RG_ERWCO, and RG_GO13 may require 



minnow environmental inc. Teck Coal Limited
Project 187202.0011 RAEMP Report, 2017 to 2019 

November 2020 | 332 

additional evaluation (i.e., further monitoring) based on their high use and the greater potential 

exposure risk for mine-related effects. 

As treatment/management plans (i.e., CMO nickel management, EVO SRF, antiscalant addition) 

progress in MU4 over the next RAEMP cycle, it is expected that substantial improvements in 

water and substrate quality, especially in the most heavily mine-impacted tributaries, will 

be observed.  The results of water and calcite management will be evaluated in subsequent 

RAEMP reports, as well as within the annual LAEMP reports.  

6.6.2 Adaptive Management 

Through the evaluation of the RAEMP questions, Management Question 5 (MQ5) under the AMP 

is also addressed.  Management Question 5 asks “Does monitoring indicate that mine-related 

changes in aquatic ecosystem conditions are consistent with expectations?” and in certain areas, 

conditions did deviate from expected based on model projections and/or general expectations 

where model projections were not available.  A thorough evaluation of this question is tied to 

RAEMP Questions 2 and 3 (Sections 6.6.1.2 and 6.6.1.3) and is summarized in Section 11.    

Through the adaptive management response framework, Teck has identified and initiated actions 

to mitigate conditions that were unexpected (Teck 2020b).  The following are examples of the 

adaptive management response actions in MU4 during the current RAEMP cycle: 

 The need for a LAEMP at CMO was identified through the evaluation of RAEMP data, the

chronic toxicity testing program (Golder 2019c) and the aquatic health assessment

completed to support the Care and Maintenance Integrated Water Management Plan

(IWMP) at CMO (Golder 2017).

 The CMO LAEMP study design was submitted on February 28th, 2019, and additional

sampling was initiated in Michel Creek in September 2019.

 Additional stations were added to the Chronic Toxicity Program to better understand the

spatial extent of effects downstream of CMO (CM_MC3 in 2018, RG_MIDAG in 2019).

 Treatment options for aqueous nickel are being considered at CMO to mitigate effects to

BIC downstream.

 Continued population monitoring of the westslope cutthroat trout population in Harmer

Creek is recommended; a study plan is still under development through discussions with

the EVFFHC and an evaluation of cause into the potential decline will be undertaken.

 Phase 1 of the EVO SRF was completed, and Phase 2 permitting, and a two-year baseline

monitoring program was designed for 2019 and 2020.
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 Calcite Management Plan identified Erickson Creek as a candidate for antiscalant addition 

in the short-term for calcite mitigation. 

 Analysis of selenium speciation in water samples was added to RAEMP monitoring in 

September 2020 to investigate the causes of elevated selenium concentrations in benthic 

invertebrate tissue at several tributary monitoring areas in the current RAEMP cycle (i.e., 

RG_HACKUS, RG_HACKDS, RG_GRDS, RG_BACK, RG_BOCK).  

In addition to the formal adaptive management process, data acquired through the RAEMP or 

LAEMP data evaluation processes lead to adaptive adjustments to relevant study designs where 

necessary to better address study questions and the MQ5 key uncertainties (Teck 2018). 

 

 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 334 

7 MANAGEMENT UNIT 5 

7.1 Setting 

Management Unit 5 (MU5) represents the portion of the Elk River downstream from Michel Creek 

to its mouth at Koocanusa Reservoir.  The highest level of development 

(e.g., urbanization, farming, and transportation) is located in MU5 and encompasses the District 

of Sparwood, the City of Fernie, and Elko Dam.  Furthermore, MU5 supports a wide range of 

recreational-based activities (e.g., Sparwood Fish & Wildlife Association Gun Range, 

Fernie Rod & Gun Club Range, and Fernie Alpine Resort).  MU5 drains an area of about 

148,000 ha and represents 30 percent of the total study area.  The Elk River meanders along the 

valley-bottom of MU5. Order Station ER3 (Teck monitoring station EV_ER1) is located in the Elk 

River downstream of Michel Creek, and Order Station ER4 (Teck monitoring 

station RG_ELKORES) is located at the Elko reservoir. No active coal mines are located 

within MU5, and there are no tributaries affected by mining. 

7.2 Summary of Previous RAEMP Results 

Water quality in the lower Elk River has been reflective of mine-exposure based on concentrations 

of sulphate, nitrate, and selenium greater than reference.  Nonetheless, water quality at the Order 

stations downstream from Michel Creek (EV_ER1), and at the Elko Reservoir (EV_ELKORES) 

was consistent with predictions from the EVWQP in 2016, and maximum monthly mean 

concentrations of nitrate, selenium, and sulphate were below EVWQP benchmarks at all 

monitoring locations in MU5.   

All BIC metrics were within the regional normal range at mine-exposed areas throughout MU5, 

except for samples collected from RG_ELH93 located near the mouth of the Elk River.  A marked 

decrease in % EPT and % Ephemeroptera to below their respective normal ranges was observed 

in the previous RAEMP cycle (2015 and 2016); however, no cause was identified.   

Selenium concentrations in composite-taxa benthic invertebrate samples collected upstream of 

the Elko Reservoir were within the normal range, but were above the normal range at 

RG_ELELKO (downstream of the dam) and above the normal range and the EVWQP Level 1 

benchmark for effects to juvenile fish at RG_ELH93 (Minnow 2018b).  All 10 westslope cutthroat 

trout captured in MU5 in 2015 had muscle selenium concentrations less than the EVWQP Level 1 

benchmark for reproductive effects but showed evidence of mine exposure based on 

concentrations greater than reference.  Selenium concentrations in muscle and ovaries of 

mountain whitefish were also elevated above reference, with two of five fish having ovary 

selenium concentrations that exceeded the potential effect level (i.e., 29.3 mg/kg dw; 

Nautilus 2017). 
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7.3 Assessment of Stressors 

7.3.1 Water Quality 

Water quality samples were collected monthly (weekly during freshet) at Teck water quality 

monitoring stations EV_ER1 (RG_EL1), RG_ELKORES (RG_ELELKO), and RG_ELKMOUTH 

(RG_ELH93).  Sampling also occurred at the mine-exposed monitoring area on the Elk River 

downstream of Fernie, BC (RG_ELDFE), as well as the reference area on the Wigwam River 

(RG_WWRL) concurrently with benthic invertebrate sampling in 2018 and 2019 during the current 

RAEMP cycle.   

Concentrations of constituents in water from mine-exposed stations exceeded EVWQP 

benchmarks, BCWQGs, and/or interim screening values for nitrate, total iron, total beryllium, total 

chromium, total mercury, total nickel, ammonia, and total zinc in one or more samples at one or 

more monitoring stations (Appendix Tables B.13 to B.15).  However, the frequencies that 

constituents exceeded their respective EVWQP benchmarks, BCWQGs, and/or interim screening 

values were low for all parameters except total mercury, which ranged between 13% of samples 

at EV_ER1 (RG_EL1) in 2019 to 65% of samples at RG_ELKORES (RG_ELELKO) in 2017 above 

the BCWQG (Appendix Tables B.13 to B.15).   

A temporal trend analysis was completed for Order constituents (nitrate, sulphate, total selenium, 

dissolved cadmium) and nickel to evaluate whether concentrations were changing over time.  

Total selenium, sulphate, and nitrate were higher than the base year at EV_ER1 (RG_EL1) 

but have remained statistically unchanged compared to 2015.  No significant increases compared 

to the base year were observed at other monitoring areas in MU5 (Appendix Table B.28).  

The highest concentrations of all constituents were measured in 2018, which was an unusually 

dry year.   

7.3.2 Nutrients 

Within MU5, the Elk River downstream of all operations, conditions were consistently 

phosphorus limited.  Nitrogen concentrations have been mostly stable, other than a small, 

significant increase at the station in Fernie (RG_ELKFERNIE).  Total phosphorus concentrations 

decreased significantly at this station as well, and further downstream at the Elko Reservoir 

(RG_ELKORES).  The result has been a significant increase in TN:TP ratios at these stations.  

Trophic status among MU5 stations were seasonally elevated to meso-eutrophic or eutrophic just 

after freshet but decreased to oligotrophic or ultra-oligotrophic later in the growing season.  

Phosphorus concentrations were above the interim screening value occasionally within MU5 

(Appendix L), with elevated concentrations observed seasonally, related to freshet and higher 

trophic status observed.  



minnow environmental inc. Teck Coal Limited
Project 187202.0011 RAEMP Report, 2017 to 2019 

November 2020 | 336 

7.3.3 Sediment Quality 

Sediment samples were collected at two monitoring areas in MU5 in 2018 and 2019; in the Elk 

River downstream of Michel Creek (RG_EL1), and the Elk River upstream of the Elko Reservoir 

and dam (RG_ELELKO).  Sediment samples collected at RG_ELELKO contained more sand than 

samples collected at RG_EL1 in both years, but sediments from both monitoring areas were 

dominated by a mixture of sand and silt with a small amount of clay and very little gravel 

(Figure 7.1).  Percent TOC was below 5% in both areas, with slightly more variation between 

years observed at RG_EL1 (Figure 7.1).   

Concentrations of both metals and PAHs in sediments were similar between the two areas and 

between years at each area (Appendix Figure C.5, Appendix Tables C.9 and C.10).  Metals that 

exceeded the lower WSQG in one or more sediment sample included arsenic, cadmium, 

manganese, nickel, and selenium (Appendix Figure C.5, Appendix Tables C.9 and C.10). 

PAHs that exceeded the lower WSQG in one or more sample included acenaphthylene, 

benz(a)anthracene, benzo(a)pyrene, chrysene, dibenz(a,h)-anthracene, fluorene, naphthalene, 

phenanthrene, and pyrene.  Only concentrations of 2-methylnaphthalene in 2018 exceeded the 

upper WSQG (Appendix Figure C.5, Appendix Tables C.9 and C.10).  

In 2018, the SQIs calculated at each monitoring areas were very similar to each other (Figure 7.2, 

Appendix Table C.11).  At RG_ELELKO, the SQI in 2019 was similar to 2018, but at RG_EL1 the 

SQI was higher in 2019 compared to 2018.  This suggests that there may have been an 

improvement in sediment quality at that area between the two years, although the cause of 

improvement is unknown. 

7.3.4 Calcite 

Calcite index was within the normal range at all areas monitored in MU5 (Table 7.1).  Calcite index 

was the highest in 2017, where it was approaching the upper limit of the normal range (1.0; highest 

at RG_ELH93) at all mine-exposed areas, but no calcite was observed in 2018 and there was no 

concretion in any year or monitoring area (Table 7.1).  The Regional Calcite Monitoring Program 

assessed calcite at a reach that corresponded with RG_EL1, and results were similar (Lotic 2020). 

Temporal changes in calcite presence and concretion were assessed statistically since the base 

year of 2015 (Appendix Table C.5, Appendix Figure C.5).  In 2019, calcite presence was lower or 

unchanged compared to the base year at each area except for upstream of the Elko Reservoir 

(RG_ELELKO).  At RG_ELELKO, calcite presence (and calcite index) was significantly higher 

than the base year in 2017 and 2019 but remained within the normal range and was unchanged 

from the base year in 2018.  No increasing trends were identified in MU5 under the regional 

program (Lotic 2020).   



Figure 7.1:  Mean Particle Size and Total Organic Carbon in Sediment, Management Unit 5, RAEMP, 2017 to 2019

Notes: Values depicted are Kaplan-Meier means. Mean values below the detection limit were assumed to be 0. 
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Figure 7.2: Sediment Quality Index, Management Unit 5, RAEMP, 2017 to 2019
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Table 7.1:  Calcite Results Summary, Management Unit 5, RAEMP, 2017 to 2019     

2017 2017 2017

2017 2018 2019 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2 3 4 5
Reference RG_WWRL  - - - -  - 0 0 0  -  - 0 0 0  -  -  - 0 0 0  -  - 0 0 0  -  -  - 0 0 0  -  - 0 0 0  -  -

RG_EL1 ELKR8 0.01 0.28 0.09 0.95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.95 0 0 0 0 0 0 0 0 0 0

RG_ELDFE  - - - -  - 0.08  -  -  -  - 0.52  -  -  -  -  - 0  -  -  -  - 0  -  -  -  -  - 0.08  -  -  -  - 0.52  -  -  -  -

RG_ELELKO  - - - - 0.97 0 0 0 0 0 0 0 0.27 0.47 0.3 0 0 0 0 0 0 0 0 0 0 0 0.97 0 0 0 0 0 0 0 0.27 0.47 0.3

RG_ELH93  - - - - 0.99 0 0 0  -  - 0.46 0.69 0.63  -  - 0 0 0 0  -  - 0 0 0  -  - 0.99 0 0 0  -  - 0.46 0.69 0.63  -  -

Represents calcite index above 1.0. 
Notes: "-" = no calcite monitoring was completed; "NA" = data not available. 

Mine-exposed

2018 2019

Exposure 
Type

Biological 
Monitoring Area

Regional 
Monitoring 

Area
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Calcite Index at Benthic Invertebrate Monitoring Areas 

(Calcite Index= CI)
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7.4 Assessment of Biological Responses 

7.4.1 Benthic Invertebrate Community 

7.4.1.1 Spatial Variation 

Total benthic invertebrate abundance was within or above both the regional and site-specific 

normal ranges at all locations and during all years of the current RAEMP cycle (2017 to 2019), 

with the exception of RG_ELH93 in 2017 (Figure 7.3).  Total abundance was below the regional 

normal range in the one sample collected that year, but all samples remained within the 

site-specific normal range.  Richness was within or above the regional normal range in all samples 

except one replicate at RG_ELELKO in 2018.  The site-specific normal ranges were narrower 

than the regional normal ranges at all areas, resulting in two of five replicates in 2018 and one of 

five replicates in 2019 below the site-specific normal range at RG_ELELKO, and one of three 

replicates in 2018 and two of three replicates 2019 below the site-specific normal range 

at RG_ELH93 (Figure 7.4).  

Percent EPT and % Ephemeroptera were within both normal ranges at all mine-exposed sites 

in MU5 in 2017 except RG_ELH93, where they were below both the regional and site-specific 

normal ranges (Figures 7.5 and 7.7).  In 2018, % EPT increased at RG_ELH93, and all areas 

in MU5 were within the normal ranges except for two replicates at RG_ELELKO, and two of three 

replicates at the reference area (RG_WWRL).  In contrast to the previous two years, % EPT was 

below both sets of normal ranges in one or more replicate at all four mine-exposed sites in 2019.  

The total abundances of EPT and Ephemeroptera were within the regional and site-specific 

normal ranges at all locations over the 2017 to 2019 cycle (Figures 7.6 and 7.8), except at 

RG_ELH93 in 2017.  Evaluation of family-level proportional BIC composition showed that lower 

% EPT was associated with higher % Diptera, with Simulidae (blackflies) dominant in 2018 and 

Chironomidae dominant in 2019 (Figure 7.9).  In general, annual variations in % EPT in MU5 were 

proportional to variations in % Diptera at each area.  

7.4.1.2 Temporal Variation 

Benthic invertebrate communities in MU5 were similar over time since the base year of monitoring 

(2012) at most areas, despite annual fluctuations in community metric values (Appendix Figures 

E.25 to E.30, Appendix Table E.30).  A significant increase in total abundance was observed at 

RG_ELDFE in 2019 compared to 2012; however, total abundance was similar to 2015 at 

that area.  A significant decrease in % Ephemeroptera was observed at RG_ELELKO in 2018 

compared to the base year (2012); however, following a small increase between 2018 and 2019, 

the difference was no longer statistically significant in 2019 (Appendix Table E.30).  A previously 

observed significant decrease in % EPT and % Ephemeroptera at RG_ELH93 in 2015 and 2016 
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November 2020 | 342 



●

●

●

RG

WWRL

RG

EL1

RG

ELDFE

RG

ELELKO

RG

ELH93

T M

0

20

40

60

80

100
%

 E
P

T

Year

● 2017

2018

2019

Status

●

●

Reference

Mine−exposed

Figure 7.5: Percent EPT in Benthic Invertebrate Community Samples, Management Unit 5, RAEMP, September 2017 
to 2019

Notes:  Site specific normal ranges using regression models shown with grey shading.  Normal ranges using percentiles of reference areas from 2012 to 
2019 shown as dashed horizontal lines. M = Main Stem; T = Tributary

November 2020 | 343 



● ●

●

RG

WWRL

RG

EL1

RG

ELDFE

RG

ELELKO

RG

ELH93

T M

1

10

100

1,000

10,000

100,000
E

P
T 

A
bu

nd
an

ce

Year

● 2017

2018

2019

Status

●

●

Reference

Mine−exposed

Figure 7.6: Total EPT Abundance of Benthic Invertebrates in Community Samples, Management Unit5, RAEMP, September 
2017 to 2019

Notes:  Site specific normal ranges using regression models shown with grey shading.  Normal ranges using percentiles of reference areas from 2012 to 2019 
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Figure 7.7: Percent Ephemeroptera in Benthic Invertebrate Community Samples, Management Unit 5, RAEMP, September 
2017 to 2019

Notes:  Site specific normal ranges using regression models shown with grey shading.  Normal ranges using percentiles of reference areas from 2012 to 2019 
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Notes:  Site specific normal ranges using regression models shown with grey shading.  Normal ranges using percentiles of reference areas from 2012 to 2019
shown as dashed horizontal lines. M = Main Stem; T = Tributary

November 2020 | 346 



RG_WWRL RG_EL1 RG_ELDFE RG_ELELKO RG_ELH93

17 18 19 17 18 19 17 18 19 17 18 19 17 18 19
0

20

40

60

80

100
A

bu
nd

an
ce

 (%
)

Baetidae

Heptageniidae

Ephemerellidae

Other Ephemeroptera

Perlidae

Perlodidae

Nemouridae

Taeniopterygidae

Other Plecoptera

Hydropsychidae

Rhyacophilidae

Other Trichoptera

Elmidae

Other Coleoptera

Chironomidae

Simiuliidae

Other Diptera

Oligochaeta

Bivalvia

Other

Figure 7.9:  Relative Abundance of Dominant Benthic Invertebrate Taxa, Management Unit 5, RAEMP, 2017 to 2019

November 2020 | 347 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 348 

compared to 2012 (Minnow 2018b) appeared to recover in the current monitoring cycle 

(Appendix Figures E.27 and E.29, Appendix Table E.30). 

7.4.2 Benthic Invertebrate Tissue Selenium 

Concentrations of selenium in composite-taxa benthic invertebrate samples were within the 

regional normal range throughout the current RAEMP cycle at RG_ELDFE 

(downstream of Fernie) and RG_WWRL (reference area, Wigwam River; Figure 7.10).  

Benthic invertebrate tissue selenium concentrations at RG_EL1 were also within the 

normal range.  Tissue selenium concentrations at RG_ELELKO were within the normal range in 

2017, above the upper limit of the normal range, including two of five replicates above the EVWQP 

Level 1 benchmark for effects to juvenile fish in 2018, and within the normal range for all but one 

replicate in 2019.  The observed decrease in tissue selenium from 2018 to 2019 was statistically 

significant (Appendix Table E.36, Appendix Figure E.33), and no increase between 2019 and the 

base year (2012) or the previous cycle (2015) was identified.  Tissue selenium concentrations 

above the EVWQP Level 1 benchmark for effects to juvenile fish at RG_ELH93 were identified 

in 2015 and 2016 (Minnow 2018b); however, concentrations decreased slightly in the current 

cycle such that only one replicate in 2017 and 2018, and no replicates in 2019 were above the 

upper limit of the normal range and no samples were above the most sensitive EVWQP 

Level 1 benchmark (Appendix Table E.36).  Selenium concentrations in benthic invertebrate 

tissue have, however, remained significantly higher than the base year (2012) each year 

since 2015 (Appendix Table E.36, Appendix Figure E.33).  

Benthic invertebrate tissue selenium results (RAEMP sampling in September only) from 2017 

to 2019 were also plotted relative to the updated lotic regional one-step water-to-invertebrate 

selenium accumulation model (Figure 7.11; Golder 2020d).  Plotted values were within the 

prediction limits of the model at all areas except for two replicates at RG_ELELKO in 2018 which 

were equal to the upper prediction limit (Figure 7.11).    

7.4.3 Westslope Cutthroat Trout 

7.4.3.1 Tissue Selenium 

Two locations in MU5 were targeted for non-lethal westslope cutthroat trout sampling in MU5 

(lower Elk River [LER]) in September 2018: the Elk River downstream of Michel Creek 

(EV_ER1/RG_EL1), and the Elk River upstream of the Elko Dam and reservoir 

(RG_ELKORES/RG_ELELKO).  All samples collected (16 total) were higher than the upper limit 

of the normal range (Figure 7.12), but all were less than the site-specific benchmark for 

reproductive effects (15.5 mg/kg dw muscle equivalent; Nautilus Environmental and 

Interior Reforestation 2011). 
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Figure 7.10:  Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue Samples, Management Unit 5, 
RAEMP, September 2017 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data (pooled 
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Composite Samples Relative to Aqueous Selenium Concentrations, Management Unit 5 
September 2017 to 2019

Notes: Mean benthic invertebrate selenium concentrations (solid black line) were estimated using a one-step water to 
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Figure 7.12: Selenium Concentrations in Westslope Cutthroat Trout Muscle Samples 
Collected in September 2018, Management Unit 5

Note: Grey shading represent the upper and lower limits of the normal range defined as the 2.5th and 97.5th 
percentiles of reference area data, Regional Aquatic Environmental Monitoring Program (RAEMP).  Black 
dashes represent mean concentrations for an area when n>1.  Lower sample (11 mg/kg) from LIDSL was 
collected by Lotic Environmental on August 20, 2018 and meristic data can be found in the 2018 Line  Creek 
LAEMP.

Benchmark (muscle equivalent based on egg EC10; 15.5 mg/kg dw)

BC Se Guideline (Muscle; 4 mg/kg dw)

0

2

4

6

8

10

12

14

16

18

RG_BULL RG_MOYIE RG_EL1 RG_ELELKO

n/a MU5

Reference Mine-Exposed

M
us

cl
e 

S
e 

(m
g/

kg
 d

w
)

November 2020 | 351 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 352 

Samples from RG_EL1 and RG_ELELKO from 2019 were pooled to represent the lower Elk River 

and compared statistically over time to samples collected in the lower Elk River in previous years.  

Tissue selenium concentrations were significantly higher in 2018 compared to the base year 

of 2006 but were similar to 2009, 2012, and 2015 (Appendix Table F.4, Appendix Figure F.5).    

7.4.3.2 Health Metrics 

Length and weight measurements were collected from westslope cutthroat trout caught for 

tissue sampling (Table 7.2, Appendix Table F.1 and F.3), and Fulton’s condition factor was 

calculated for each fish as an indicator of fish health.  Mean condition factor of fish caught at 

RG_EL1 and RG_ELELKO were 1.28 and 1.22, respectively (Table 7.2).  Both were indicative of 

a fish in good health (K≥1, Weatherly, 1972), and were greater than both reference areas 

(Appendix Table F.1).   

The occurrence of anomalies (DELT) was recorded and % DELT was calculated (Table. 7.2).  

At RG_EL1, 25% of fish were observed with anomalies (n = 2 of 8; two fish with jaw scarring), 

while only one fish (12.5%) at RG_ELELKO (n = 1 of 8; jaw deformity; Appendix Table F.3) 

had an anomaly.  All of the anomaly percentages (% DELT) reported in September 2018 were 

within the range observed at the reference areas (0% to 62.5% [scarring, jaw and 

operculum deformities]; Appendix Table F.3).  

7.4.4 Mountain Whitefish 

7.4.4.1 Tissue Selenium 

Mountain whitefish were collected in the lower Elk River at two locations: the Order station 

downstream from Michel Creek (EV_ER1, RG_EL1), and upstream of the Order station at the 

Elko Dam (RG_ELKORES, RG_ELELKO).  Muscle selenium concentrations were higher in 

mountain whitefish captured near RG_ELELKO, compared to mountain whitefish captured 

near RG_EL1.  Muscle selenium concentrations in most fish from RG_EL1 were above the BC 

guideline of 4 mg/kg dw, and five of eight samples were above the upper limit of the normal range.  

At RG_ELELKO, all muscle samples had selenium concentrations above the BC guideline and 

the upper limit of the normal range.  Selenium concentrations in mountain whitefish ovary samples 

from both areas were variable (Figure 7.13).  Several samples from both areas were below the 

interim screening value, but the maximum ovary selenium concentration at RG_EL1 was 

81 mg/kg dw, and the maximum concentration at RG_ELELKO was 75 mg/kg dw (Figure 7.13).  

These samples corresponded with fish with undeveloped ovaries and is consistent with previous 

results showing higher ovary selenium concentrations in August when ovaries have not fully 

ripened compared to October when mountain whitefish are spawning. 



Endpoint n Minimum Mean Maximum SD
Fork Length (cm) 8 19.7 26.3 37.4 5.53
Body Weight (g) 8 98.0 253 550 148

Condition Factor (K) 8 1.05 1.28 1.38 0.102
% DELT 8

Fork Length (cm) 8 21.9 33.5 39.2 5.97
Body Weight (g) 8 130 486 710 200

Condition Factor (K) 8 1.07 1.22 1.33 0.0827
% DELT 8

RG_ELELKO

Table 7.2: Summary Statistics for Westslope Cutthroat Trout Health Endpoints in 
Management Unit 5, September 2018   
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Figure 7.13: Selenium Concentrations in Mountain Whitefish Collected in October 
2018, Management Unit 5

Note: Grey shading represent the upper and lower limits of the normal range defined as the 2.5th and 97.5th 
percentiles of reference area, Regional Aquatic Environmental Monitoring Program (RAEMP).
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Samples from RG_EL1 and RG_ELELKO in 2018 were pooled for statistical analysis of temporal 

changes in the lower Elk River.  Selenium concentrations in muscle samples were significantly 

higher than the base year of 2006, but similar to the previous RAEMP cycle 

(2015; Appendix Figure F.13, Appendix Table F.8).  Ovary selenium concentrations from 2018 

were not statistically different from the base year or 2015 (Appendix Figure F.14, 

Appendix Table F.9).   

7.4.4.2 Health Metrics 

Health endpoints measured in mountain whitefish collected in MU5 (RG_EL1, RG_ELELKO) were 

similar to those of mountain whitefish collected from the reference areas (Bull River, Flathead 

River; Table 7.3, Appendix Tables F.5 and F.7).  Mean condition factor was 1.28 and 1.21 at 

RG_EL1 and RG_ELELKO, respectively, and indicative of a fish in good health (Weatherly, 1972).  

Mean GSIs were consistent with mature ovaries (17.1) and similar to the reference areas at 

RG_EL1, but low at RG_ELELKO (12.6).  This result was due in part to one smaller fish with 

ovaries in a regressed state, indicating that it was not spawning that year (Appendix Table F.7).  

Mean LSI values were similar to mountain whitefish from reference areas.  A small number 

of anomalies (% DELT) were observed in fish captured at both RG_EL1 (one fish of 20; 

abdominal lesion), and RG_ELELKO (one fish of 29; abdominal lesion), which was in the range 

observed at the reference areas (0 to 9.5%; Table 7.3, Appendix Table F.7). 

7.5 Lentic Summary 

A detailed evaluation of lentic areas in MU5 took place under the Lentic Area Supporting Study 

(Appendix K).  Low, moderate, and high use lentic areas were identified in MU5, based on 

historical observations of habitat use and data gathered in 2018 and 2019 (Table 7.4).  The total 

area assessed was 307,517 m2.  All four reference lentic areas (151,043 m2) were classified as 

high use.  Most (72%) mine-exposed areas were classified as moderate use areas, followed 

by high (20%) and low (8.0%) use areas.     

The two mine-exposed lentic areas classified as low use areas were RG_ERTU (Elk River side 

channel near Tunnel Creek) and RG_EERW (East Elko River wetland).  These lentic areas were 

not surveyed for birds or fish; however, both areas were relatively small and amphibian species 

were not detected.  Lentic area RG_EERW was also characterized as being shallow and lacking 

connections that would support use by fish.   

The mine-exposed lentic areas classified as moderate use areas represented more than 

74,712 m2 of lentic habitat.  These areas were generally persistent throughout the ice-free season, 

had relatively undisturbed riparian areas, and had varying degrees of bird diversity.  Nearly half 

of the lentic areas were used by breeding amphibians, but as discussed previously, 



Endpoint n Minimum Mean Median Maximum SD
Age (Years) 8 4.00 6.12 6.00 10.0 1.96
Fork Length (cm) 8 25.9 31.0 30.8 35.7 3.05
Adjusted Body Weight (g) 8 205 394 398 565 110
Condition Factor (K) 8 1.18 1.28 1.27 1.37 0.0624
Gonadosomatic Index (GSI) 8 11.1 17.3 18.3 22.1 3.58
Liver Somatic Index (LSI) 8 0.957 1.55 1.55 2.20 0.396
Fecundity 8 2,435 5,848 6,156 8,893 2,002
Egg Weight (g) 8 0.00933 0.0118 0.0113 0.0156 0.00191
% DELT 20
Age (Years) 6 3.00 4.83 4.50 8.00 1.72
Fork Length (cm) 6 24.4 26.7 25.7 30.3 2.34
Adjusted Body Weight (g) 6 175 235 205 335 67.8
Condition Factor (K) 6 1.10 1.21 1.18 1.39 0.112
Gonadosomatic Index (GSI) 6 10.6 12.6 11.6 15.5 2.27
Liver Somatic Index (LSI) 6 1.11 1.43 1.46 1.72 0.269
Fecundity 6 2,257 3,032 2,784 4,279 743
Egg Weight (g) 6 0.00781 0.00965 0.00927 0.0121 0.00165
% DELT 29

Area
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Table 7.3: Summary Statistics for Mountain Whitefish Health Endpoints in Management 
Unit 5, October 2018   
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Use 
Classification

Exposure Risk 

Classification a

Hartley Lake RG_HART High Low
Island Lake Lodge RG_ISLAND High Low

Lodgepole FSR impoundment RG_LFSRIM High Sediment-based Risk Only
Lodgepole FSR wetland RG_LFSRW High Low

Pine Avenue impoundment RG_ERST Moderate Low
Elk River oxbow RG_EROX Moderate None Assigned

Elk Valley Provincial Park snye RG_EVPPS Moderate Low
Hosmer impoundment RG_ERH Moderate Low

Elk River impoundment north of Fernie RG_ERIMNF Moderate Low
Manitou/Shadow road impoundment RG_ERFW Moderate None Assigned

Gerry's Pond RG_GEPO High None Assigned
Elk River impoundment in Fernie RG_ERIMF High Low

Annex pond RG_ANNEX Moderate None Assigned
Elk River wetland south of Fernie RG_ERWSF High Low

Stanford Pond RG_STPD Moderate High
North of RG_EROL RG_NEROL High None Assigned

Lower Elk River oxbow RG_EROL Moderate Low
Elk River - off channel habitat on west bank of 

Elk River upstream of Morissey
RG_SEROL Moderate None Assigned

Domin Road snye RG_DOMRS Moderate Low
Elk River side-channel near Morrissey RG_ERMO Moderate Low

Elk River side-channel near Tunnel Creek RG_ERTU Low None Assigned
Unnamed wetland near Morissey RG_UNWNMO Moderate None Assigned

Elk River impoundment east of Elko RG_ERIMEL Moderate None Assigned
East Elko River wetland RG_EERW Low None Assigned

Elko River side-channel pond RG_ERSCP Moderate None Assigned
Elk River side-channel RG_ELKOU Moderate None Assigned

- RG_ELKOB Moderate None Assigned
Elk River wetland east of Elko RG_EREO Moderate None Assigned

- RG_ELMOUTH High None Assigned

Notes: ID = identifier; MU = Management Unit; FSR = Forest Service Road; - = no data/not applicable.    
a Exposure risk ratings and classifications were not assigned to lentic areas where chemistry sampling (water, sediment, or tissue) were not completed.  See 
Lentic Area Supporting Study (Appendix K) for more details on classification criteria. 

Table 7.4:  Overall Use and Exposure Risk Classifications for Reference and Mine-exposed Lentic Areas in 
Management Unit 5   

MU5

Reference

Mine-exposed

Management 
Unit

Exposure 
Type

Lentic Area Description Lentic Area ID
Classifications Based on Overall Ratings
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Columbia spotted frog were the dominant species detected.  Of the moderate use 

areas, RG_ERST (Pine avenue impoundment), RG_ERIMNF (Elk River impoundment north 

of Fernie), and RG_EROL (lower Elk River oxbow) were confirmed as nesting and chick-rearing 

habitats for aquatic and aquatic-dependent birds.  More than half of these lentic areas were used 

by fish, and juvenile life stages were captured or observed at RG_STPD (Stanford Pond), 

RG_EROL, RG_DOMRS (Domin Road snye), and RG_ERMO (Elk River side-channel 

near Morrissey).  None of the moderate use areas were identified as being used by amphibian, 

bird, or fish species at risk for breeding or rearing.   

High use lentic areas in MU5 were characterized as being persistent throughout the ice-free 

season, having relatively undisturbed riparian areas, being used by breeding amphibians, and 

having moderate to high bird species diversity.  All of the high use reference lentic areas 

supported egg and larval life stages of western toad and juvenile westslope cutthroat trout were 

observed at RG_HART (Hartley Lake).  No other evidence to suggest use of these areas for 

breeding/rearing by bird or fish species at risk was identified.  However, approximately half of the 

high use lentic areas were confirmed as nesting and chick-rearing locations for aquatic and 

aquatic-dependent bird species, and RG_ERIMF (Elk River impoundment in Fernie) 

and RG_ERWSF (Elk River wetland south of Fernie) supported juvenile fish.    

Each of the reference and mine-exposed lentic areas in MU5 that were sampled for tissue, water, 

and/or sediment chemistry in 2018 and 2019 were classified as low exposure risk, with the 

exception of RG_LFSRIM (reference; Lodgepole FSR impoundment) and RG_STPD 

(mine-exposed; Table 7.4).  Reference lentic area RG_LFSRIM was identified as posing potential 

exposure risks to aquatic and aquatic dependent biota, based on sediment chemistry (i.e., the 

SQI is indicative of moderate exposure risk).   Stanford Pond (RG_STPD) was classified as high 

exposure risk based on selenium concentrations in benthic invertebrate and fish tissues and 

sediment chemistry.  Mean selenium concentrations in benthic invertebrate tissues were greater 

than the upper boundary of the reference area normal range (i.e., 16 µg/g dw), and the EVWQP 

Level 2 Benchmark for effects to juvenile fish.  Selenium concentrations in fish tissues were 

elevated relative to the EVWQP Level 1 Benchmark for reproductive effects in fish other than 

westslope cutthroat trout (Golder 2014).  Water quality was relatively good at RG_STPD, but the 

SQI for this lentic area was one of the lowest in all of the MUs.   

Mean selenium concentrations in amphibian eggs from low exposure risk areas were consistently 

within the reference area normal range and below benchmarks.  Mean selenium concentrations 

in benthic invertebrate tissues were also within the normal range and less than EVWQP Level 1 

Benchmarks, except at RG_EVPPS (Elk Valley Provincial Park snye).  Selenium concentrations 

in bird eggs and fish tissues were occasionally elevated relative to reference area normal ranges 
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but did not exceed EVWQP Level 1 Benchmarks.  The WQIs for low exposure risk areas 

were high (i.e., ≥93, which is indicative of relatively good water quality) but the SQIs were more 

variable (range = 38 to 75).   

7.6 Integrated Data Evaluation 

7.6.1 Addressing RAEMP Questions 

7.6.1.1 Has There Been a Change in Condition Since Previous Monitoring Cycles with 

Respect to Fish and Benthic Invertebrate Population/Community Indicators, Water 

Quality, Sediment Quality, Calcite, and/or Tissue Selenium Concentrations? 

The subsections in Section 7 detail the current status (2019) and change in conditions since 

previous monitoring cycles in MU5 and the results are summarized in this section (Table 7.5). 

Current status data were screened against ADIT scores to flag areas where potential mine-related 

effects may be occurring and to align with the ADIT (Golder 2020c).  Peak seasonal 

concentrations of mine-related water quality constituents were lower than the benthic invertebrate 

EVWQP Level 1 benchmark (ADIT score of zero) in all areas throughout the MU, and have not 

changed over time (Table 7.5). Flow and temperature were measured near RG_EL1 and 

RG_ELDFE (Ecofish 2020).  Summer seven-day flow and annual seven-day flow at RG_ELDFE 

were both flagged as being less than 10% of historical values in 2019 (Table 7.5; Ecofish 2020). 

Mean weekly temperature (RG_ELDFE only) was greater than the level 2 screening value (16°C). 

Effects to benthic invertebrate communities (i.e., at least one endpoint below the site-specific 

normal range) were minimal across the MU, with only % EPT and % Ephemeroptera approaching 

or falling below the site-specific normal ranges at one or more areas (mean values; Table 7.5). 

Calcite index values were within the normal range at all areas (Table 7.5). Westslope cutthroat 

trout muscle samples had selenium concentrations below the species-specific benchmark 

(ADIT score of zero), as did most mountain whitefish muscle samples (Table 7.5). 

Mountain whitefish ovary selenium concentrations were above the EVWQP Level 3 benchmark 

(for fish species other than westslope cutthroat trout) in at least one sample from RG_EL1 and 

RG_ELELKO, with the mean concentration greater than the EVWQP Level 2 benchmark at 

RG_EL1, and the EVWQP Level 3 benchmark at RG_ELELKO.  Temporal increases in muscle 

selenium compared to the base year were detected for both species but concentrations in 2018 

were similar to the previous RAEMP cycle (2015).    

7.6.1.2 Were Any Identified Changes Unexpected (i.e., Inconsistent with Model 

Predictions or General Expectations)?  

Water quality projections were available for three areas in MU5: RG_EL1 

(EV_ER1), RG_ELELKO (RG_ELKORES), and RG_ELH93 (RG_ELKMOUTH).  



Reference T Wigwam River RG_WWRL - 296 - - 0.077 - - 0.41 - - 0.30 - - 0.0000050 - - 0.50

Elk River RG_EL1
EV_ER1 

(Order - ER3)
0.93 - - 0.59 - - 9.3 - - 69 0.000014 0.000021 0.000015 - - 0.50

Elk River RG_ELDFE - 74 - - 1.6 - - 8.5 - - 64 - - 0.0000078 - - 0.50

Elk River RG_ELELKO
RG_ELKORES 
(Order - ER4)

36 - - 1.5 - - 8.1 - - 63 0.000017 0.000014 0.0000083 - - 0.50

Elk River RG_ELH93 RG_ELKMOUTH 87 1.2 0.95 1.3 7.2 5.4 6.6 64 44 56 0.0000097 0.0000098 0.0000067 0.62 1.3 0.50

Mine-
exposed

M

Water Station 
Code

Total 
Aquatic 
Habitat -
Avg High 
and Low 
Flow (ha)

Chemical Stressors

W
in

te
r 

(m
g

/L
)

S
u

m
m

er
-F

al
l 

(m
g

/L
)

S
p

ri
n

g
 (

m
g

/L
)

W
in

te
r 

(µ
g

/L
)

S
u

m
m

er
-F

a
ll

 (
µ

g
/L

)

W
in

te
r 

(µ
g

/L
)

S
u

m
m

er
-F

a
ll

 (
µ

g
/L

)

W
in

te
r 

(m
g

/L
)

S
p

ri
n

g
 (

m
g

/L
)

S
u

m
m

er
-F

al
l 

(m
g

/L
)

Dissolved Cadmium Nickel 

W
in

te
r 

(m
g

/L
)

S
p

ri
n

g
 (

µ
g

/L
)

S
p

ri
n

g
 (

µ
g

/L
)

S
u

m
m

er
-F

al
l 

(m
g

/L
)

5 Elk

M
an

ag
em

en
t 

U
n

it

E
xp

o
su

re
 S

ta
tu

s

M
ai

n
 W

at
er

sh
ed

S
ys

te
m

 T
yp

e 
(M

 -
 m

ai
n

 s
te

m
; 

T
 -

 t
ri

b
u

ta
ry

)

Stream Name
Biological Area 

Code

Water Quality (Peak Seasonal)

Nitrate Total Selenium Sulphate

S
p

ri
n

g
 (

m
g

/L
)

Table 7.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 5, September 2019   

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 r MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.   
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Table 7.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 5, September 2019   

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 r MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.   
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Table 7.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 5, September 2019   

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 r MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT scores are available for dissolved cadmium, SQIs, substrate sizes.   

November 2020 | 362 



Reference T Wigwam River RG_WWRL - 296

Elk River RG_EL1
EV_ER1 

(Order - ER3)
0.93

Elk River RG_ELDFE - 74

Elk River RG_ELELKO
RG_ELKORES 
(Order - ER4)

36

Elk River RG_ELH93 RG_ELKMOUTH 87

Mine-
exposed

M

Water Station 
Code

Total 
Aquatic 
Habitat -
Avg High 
and Low 
Flow (ha)

5 Elk

M
an

ag
em

en
t 

U
n

it

E
xp

o
su

re
 S

ta
tu

s

M
ai

n
 W

at
er

sh
ed

S
ys

te
m

 T
yp

e 
(M

 -
 m

ai
n

 s
te

m
; 

T
 -

 t
ri

b
u

ta
ry

)

Stream Name
Biological Area 

Code M
ea

n

M
in

 

M
ax

M
ea

n

M
in

 

M
ax

M
ea

n

M
in

 

M
ax

M
ea

n

M
in

 

M
ax

M
ea

n

M
in

 

M
ax

M
ea

n

M
in

 

M
ax

13,447 11,260 14,660 40 37 42 72 67 79 9,707 7,880 11,400 47 44 49 6,307 5,520 7,020 - - - -

13,632 9,500 19,800 44 36 50 56 44 63 7,404 5,820 9,720 39 23 46 5,060 3,980 7,720 1.28 1.28 25 5.0

22,300 22,300 22,300 45 45 45 43 43 43 9,480 9,480 9,480 26 26 26 5,800 5,800 5,800 - - - -

14,613 5,283 21,380 38 28 43 57 47 71 7,878 3,550 10,320 31 28 42 4,545 1,467 6,180 1.22 1.21 13 3.4

4,640 2,918 6,740 33 28 42 56 44 63 2,627 1,745 4,260 36 24 52 1,825 918 3,520 - - - -

W
es

ts
lo

p
e 

C
u

tt
h

ro
at

 T
ro

u
t

M
o

u
n

ta
in

 
W

h
it

ef
is

h

W
es

ts
lo

p
e 

C
u

tt
h

ro
at

 T
ro

u
t

M
o

u
n

ta
in

 
W

h
it

ef
is

h

Biological Responses

Total Abundance (# 
organisms / 3-min kick 

sample)

Total Richness 
(lowest practical 

level of taxonomy)

% Ephemeroptera, 
Plecoptera, and 

Trichoptera (EPT) EPT Abundance % Ephemeroptera
Ephemeroptera 

Abundance

Benthic Invertebrate Community Endpoints

Fish Health (2018)

Condition Factor 
(mean)

 Deformities, 
Abnormalities, 

Lesions, Tumours 
(DELT; %)

Table 7.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 5, September 2019   
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Table 7.5: Data Summary, RAEMP Question 1 and Management Question 5, Management Unit 5, September 2019   

P-value < 0.05 and MOD < 0 or MOD > 0 (Benthic Invertebrate Community).

P-value < 0.05 and MOD > 0 r MOD < 0 (Benthic Invertebrate Community).
Notes:  "-" indicates no data available, Current status is 2019  with the exception of fish endpoints.  Colours in current status columns represent ADIT scores 0 (green), 1 (blue), 2 (yellow), and 3 (orange), Golder 2020c (see Table 2.19). No ADIT 
scores are available for dissolved cadmium, SQIs, substrate sizes.
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Concentrations of all four Order constituents were within or below the water quality projections in 

all three areas (Table 7.6).  Benthic invertebrate tissue selenium concentrations were below 

projected values based on water quality at RG_EL1, and within the projected range at 

RG_ELELKO.  At RG_ELH93, benthic invertebrate tissue selenium concentrations were greater 

than the projected range based on water quality but were within the regional reference normal 

range and were lower than concentrations measured in previous years.    

Measured effects to BIC (i.e., lower % EPT and % Ephemeroptera) were higher than expected 

(i.e., no effects expected, ADIT score of zero) based on water quality at all three areas where 

projections were available, and suspected at the one area with no projections 

(RG_ELDFE; Table 7.6).  

7.6.1.3 Does the Weight of Evidence Indicate the Unexpected Changes are Mine-related? 

One or more unexpected effect occurred at all four mine-exposed monitoring areas in MU5 

(RG_EL1, RG_ELDFE, RG_ELELKO, RG_ELH93; Table 7.7).   

Measured maximum monthly average dissolved cadmium concentrations at RG_EL1 were 

greater than projections, however concentrations remained well below the BCWQG /EVWQP 

Level 1 benchmark for effects to BIC.  While the source of elevated dissolved cadmium may be 

mine-related, concentrations were not sufficiently high to cause an effect to BIC or other biota.  

In fact, concentrations of all Order constituents and total nickel were lower than the EVWQP 

Level 1 effects benchmarks and/or screening values for benthic invertebrates at all mine-exposed 

areas in MU5, and thus were not expected to cause effects on the BIC.  Despite this, % EPT and 

% Ephemeroptera were at or below the site-specific normal range in one or more samples from 

RG_EL1, RG_ELDFE, RG_ELELKO, and RG_ELH93.  Based on water quality and a calcite index 

lower than the upper limit of the normal range (1.0) at all areas, it is unlikely that the observed 

effects on BIC were mine-related.  Redundancy analysis identified BIC in the lower Elk River as 

divergent from other monitoring areas in the Elk River watershed, with results being best 

explained by watershed area rather than mine-related variables (Appendix I).  

Replicate measurements of % EPT and % Ephemeroptera were variable at all monitoring areas 

where more than one sample was collected, suggesting that samples below the normal range 

were related to natural habitat variation in the lower Elk River.  As well, due to the size of the Elk 

River in MU5, few reference areas included in the development of the site-specific normal ranges 

provided a close habitat match (see Appendix J).  In addition, MU5 is located downstream of 

several municipalities, and is influenced by other non-mining anthropogenic industries such as 

farming, forestry, and municipal wastewater treatment plants, all of which could be contributing to 

effects on BIC in a cumulative way. 



Table 7.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invertebrate Community Projections, RAEMP Question 3 and Management Question 5, Management Unit 5, RAEMP 2019

Low High Low High Low High Low High

Reference T Wigwam River RG_WWRL - - - - - - - - - - - - - -

Elk River RG_EL1
EV_ER1 (Order - 

ER3)
2.5 3.0 2.3 309 333 287  14 15 13 8.7 8.8 

Elk River RG_ELDFE - - - - - - - - - - - - - -

Elk River RG_ELELKO
RG_ELKORES 
(Order - ER4)

1.7 2.1 1.7 255 282 293  9.8 10 9 8.1 8.2 

Elk River RG_ELH93 RG_ELKMOUTH 1.3 1.6 1.3 232 249 233  7.4 7.9 7.2 7.7 7.8 

ElkMine-
exposed

M

Projection

Monitored 
Maximum 
Monthly 
Average

Hardness (mg/L 
CaCO3)

Monitored Maximum 
Monthly Average 
(hardness, mg/L 

CaCO3)

Within (), 
Above () 
or Below 

()?
Projection

Monitored 
Maximum 
Monthly 
Average

Modelled Se 
(mg/kg dw)

Nitrate (mg/L)  Total Selenium (µg/L)

Notes:  '"-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined 
effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Reference T Wigwam River RG_WWRL -

Elk River RG_EL1
EV_ER1 (Order - 

ER3)
Elk River RG_ELDFE -

Elk River RG_ELELKO
RG_ELKORES 
(Order - ER4)

Elk River RG_ELH93 RG_ELKMOUTH
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)
Stream Name

Biological
Area Code

Teck Water 
Station Code Low High Low High Low High

- - - - - - - - - - 7.1 -

124 133 97  0.045 0.05 0.072  8.7 8.8 5.2 

- - - - - - - - - - 7.4 -

87 99 86  0.034 0.037 0.017  8.1 8.2 8.1 

70 78 64  0.026 0.029 0.012  7.7 7.8 8.2 

Within (), 
Above () 
or Below 

()?

Monitored 
Maximum 
Monthly 
Average

Sulphate (mg/L) Dissolved Cadmium (µg/L)

Projection

Monitored 
Maximum 
Monthly 
Average

Within (), 
Above () 
or Below 

()?

Within (), 
Above () 
or Below 

()?
Modelled BITSe Monitored 

BIT Se 

Water Quality Projections Composite-taxa Benthic Invertebrate 
Tissue Selenium (mg/kg dw)

Projection
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Notes:  '"-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined 
effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Notes:  '"-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined 
effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Notes:  '"-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined 
effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.



Table 7.6: Water Quality, Benthic Invertebrate Tissue Selenium, and Benthic Invert

Reference T Wigwam River RG_WWRL -

Elk River RG_EL1
EV_ER1 (Order - 

ER3)
Elk River RG_ELDFE -

Elk River RG_ELELKO
RG_ELKORES 
(Order - ER4)

Elk River RG_ELH93 RG_ELKMOUTH

ElkMine-
exposed

M

E
xp

o
su

re
 T

yp
e

M
a

in
 W

a
te

rs
h

e
d

S
tr

ea
m

 T
yp

e
(M

-m
a

in
 s

te
m

; 
T

-t
ri

b
u

ta
ry

)
Stream Name

Biological
Area Code

Teck Water 
Station Code Low High Low High Low High Low High

- - - - 0 - - - - - 0 -

1% 1% 0 0 1  1% 1% 0 0 0 

- - - - 2 - - - - - 0 -

0% 0% 0 0 2  0% 0% 0 0 0 

0% 0% 0 0 1  0% 0% 0 0 0 

% Ephemeroptera Ephemeroptera Abundance

Measured 
ADIT Score

Expected ADIT Score Measured 
ADIT Score

Within (), 
Above () 
or Below 

()?

Within (), 
Above () 
or Below 

()?
Expected EffectExpected Effect Expected ADIT Score

Benthic Invertebrate Community Projections

November 2020 | 370 

Notes:  '"-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined 
effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.
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Notes:  '"-" = no projections available; µg/L = micrograms per litre; ADIT = aquatic data integration tool; BI = benthic invertebrates; CaCO3 = calcium carbonate; E = Ephemeroptera taxa; EPT = Ephermeroptera, Plecoptera, Trichoptera taxa; mg/L = micrograms per litre; mg/kg dw = milligrams 
per kilogram dry weight, Water quality projection values are for 2019 Implementation Plan Adjustment (IPA) Permitted Development Scenario submitted July 2019 (Teck 2019), Low = lowest maximum monthly mean of low, high, and average flow model cases; High = highest maximum monthly 
mean of low, high, and average flow model cases, Abundance, richness, % EPT, EPT abundance predicted effects are calculated using predicted effects for sensitive species (C. dubia); %E and E abundance predicted effects are calculated using predicted effects for community. Monitored 
maximum monthly average values are calculated using Teck's water quality monitoring data. Predicted effects to sensitive invertebrate species are calculated using concentration-response models obtained from the EVWQP (Teck 2014). Predicted benthic invertebrate community effects of 
nitrate, sulphate, and cadmium are calculated using species sensitivity distributions developed for the EVWQP (Teck 2014). Predicted benthic invertebrate selenium tissue concentrations are calculated using the bioaccumulation model developed for the EVWQP (Teck 2014). Potential combined 
effects are calculated using a response addition model (Effect_combined=1-((1-Effect_NO3)x(1-Effect_SO4)x(1-Effect_Cd)). Projected monthly average values are for the year 2019, using the 2017 RWQM considering the 2019 IPA Permitted Development Scenario.



Compared 
to 

Projections

Compared to 
General 

Expectations

Y/N Y/N/Uncertain

Elk River RG_EL1
EV_ER1 (Order - 

ER3)
Y -

Elk River RG_ELDFE - - Y

Elk River RG_ELELKO
RG_ELKORES 
(Order - ER4)

Y - BIC Natural

Water quality was within or below 
projections and less than EVWQP 
Level 1 benchmarks. BIC metric 

endpoints (%EPT, %Ephemeroptera) 
were variable, and likely represented 
natural deviations in BIC structure, as 

well as potential cumulative effects 
from non-mining anthropogenic 

sources. 

Current report. 

Elk River RG_ELH93 RG_ELKMOUTH Y -
BIC/BI 
tissue 

selenium

Natural/Under 
investigation

Similar to other areas in MU5, effects 
on BIC related to mining are unlikely 

due to water quality parameters being 
below EVWQP Level 1 benchmarks 

and within project ranges. Effects are 
likely due to natural deviations in BIC 

structure, as well as potential 
cumulative effects from non-mining 

anthropogenic sources. Benthic 
invertebrate tissue selenium 

concentrations were greater than 
projections based on water quality, 

but the cause is still under 
investigation. Tissue selenium 

concentrations peaked in 2015/2016, 
however, and were within the normal 
range in 2019.  While the source of 

selenium is mining, local habitat 
conditions may be contributing to 

concentrations higher than expected 
based on water quality.  

Current report. 

Note:  "-" indicates no projections or general expectations.   

WQ/BIC
Under 

investigation/
Natural

Dissolved cadmium concentrations 
above projections indicate possible 

mine influence, however 
concentrations were very low (below 

BCWQG and EVWQP Level 1 
benchmark) so no biological effects 
are expected.  Measured effects to 

BIC (%EPT, 
%Ephemeroptera) are likely due to 
natural variation given that water 

quality is within projections and not at 
concentrations expected to cause 

effects.  In addition, while not natural, 
other non-mining anthropogenic 

influences exist in the lower Elk River 
(e.g., municipalities, farming, forestry) 

that may lead to cumulative effects 
on BIC. 

Current report.

Table 7.7:  Cause(s) of Unexpected Conditions, RAEMP Question 3 and Management Question 5, Management Unit 5, RAEMP, 
2019      

Endpoints 
Affected

Explanation

Exposure 
Type

Stream Name

Mine-
exposed

Biological
Area Code

Teck Water 
Station Code

Cause(s)

Are any conditions 
"unexpected"?

What is the cause of the "unexpected" condition? (Mine-related 
and/or natural)

Documentation 
(i.e., document 

where details can 
be found)
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In addition to BIC, composite-taxa benthic invertebrate tissue selenium concentrations were 

higher than projected based on aqueous selenium concentrations at RG_ELH93; however, 

concentrations have decreased since 2015 and 2016, and were within the normal range and 

below the most sensitive EVWQP Level 1 benchmark in 2019.  In addition, the increase above 

the projected concentration was small (8.2 mg/kg dw measured versus 7.8 mg/kg dw projected), 

and the measured concentrations were well within the prediction interval of the lotic selenium 

bioaccumulation model.  While the source of aqueous selenium at RG_ELH93 is likely mining, it 

is probable that local habitat conditions (e.g., algal growth [Didymosphenia geminate], was 

suspected in 2015 and 2016 based on field observations) or BIC composition maybe be 

contributing to slightly higher than expected tissue selenium concentrations.   

7.6.1.4 What Does the Weight of Evidence Indicate about Current or Future Ecosystem 

Conditions in Each Management Unit and Regionally, Considering the Observed 

Type, Magnitude, Spatial Extent, and/or Rate of Change? 

The intention of RAEMP Question 4 is to evaluate the overall condition of the MU currently and/or 

in the future.  A spatial roll-up was completed in the ADIT to summarize for each endpoint the 

proportion of the watershed associated with each score (Table 7.8; Golder 2020c).  No effects 

and no apparent change in condition from the normal reference ranges or benchmarks were 

observed at on average 85% of the endpoints assessed in the lotic portion of the watershed 

evaluated in the ADIT.  In addition, higher ADIT scores for BIC metrics were primarily seen in 

reference areas sampled historically under the RAEMP (McCool Creek, upper Wigwam River), 

not in the main stem Elk River (Golder 2020c).  The measurement endpoints exhibiting the 

greatest effects in mine-exposed areas (i.e., ADIT score of 2) were % EPT and 

% Ephemeroptera.    

Sampling under the RAEMP in 2018 did not identify any westslope cutthroat trout with tissue 

selenium concentrations above the EVWQP muscle-equivalent site-specific benchmark, but a 

significant increase in tissue selenium concentrations was detected over time.  Both condition 

factor and % DELT fell within the range of the reference areas in 2018, and correlations between 

health metrics (length, weight, condition factor) and tissue selenium concentrations were 

not significant (See Appendix I).  Mountain whitefish muscle selenium concentrations were 

greater than the BC selenium guideline and the normal range in most samples collected in MU5, 

and ovary selenium concentrations were elevated compared to reference areas and benchmarks.  

Significant correlations were identified between GSI and both ovary and muscle selenium, and 

LSI and ovary selenium (see Appendix I).  In addition, egg weight was significantly correlated with 

muscle selenium concentrations (Appendix I; EcoTox and Windward 2020).  A study is currently 



Table 7.8: Area-weighted Summaries, Management Unit 5, ADIT (Golder 2020c)    

0 1 2 3

Winter 100 0.0 0.0 0.0

Spring 100 0.0 0.0 0.0

Summer-Fall 100 0.0 0.0 0.0

Winter 100 0 0.0 0.0

Spring 100 0.0 0.0 0.0

Summer-Fall 100 0.0 0.0 0.0

Winter 100 0.0 0 0

Spring 100 0 0 0

Summer-Fall 100 0 0 0

Winter 100 0.0 0.0 0.0

Spring 100 0.0 0 0.0

Summer-Fall 100 0.0 0 0

Composite 100 0.0 0.0 0
Min Response 
Relative to Ref

- - - -

Min Response 
Relative to Ref

- - - -

Min Response 
Relative to Ref

- - - -

Min Response 
Relative to Ref

- - - -

Growing Season 
Mean

100 0.0 0 0

Max Response 
Relative to Ref

- - - -

Calcite Index 100 0 0.0 0

Annual Peak Flow 100 0 0 0
Summer Seven 

Day Flow
7 0 0 93

Annual Seven Day 
Flow

0 0 7 93

Mean Weekly 
Maximum Temp

0 0 100 0

Total no. 81 18.7 0.0 0.0

LPL taxa 73 7.9 0 20

% 76 0 24 0.0

Total no. 100 0.0 0.0 0.0

% 81 1 18 0

Total no. 100 0.0 0.0 0.0

85 1.1 5.9 8.3

Note: "-" indicates no data available.

Measurement Endpoints % Rating

Area-weighted Summaries

C. dubia  reproduction (%)

C. dubia  survival (%)

Water 
Quality

Peak Nitrate 
(mg/L N)

Peak Sulphate 
(mg/L)

Peak Selenium
(µg/L)

Peak Nickel 
(µg/L)

BI Selenium (mg/kg dw)

H. azteca  growth (%)

H. azteca  survival (%)

Nutrients
Total Phosphorus (µg/L)

Physical 
Stressors

Calcite

Flow (m3/s)

Temp (°C)

P. subcapitata (%)

Mean (%)

Biological 
Responses

Abundance

Richness

EPT 
(Mayflies, Stoneflies, Caddisflies)

E (Mayflies)
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underway to evaluate selenium toxicity in mountain whitefish to better understand the risks 

associated with elevated muscle and ovary selenium concentrations.   

The level of concern for each unexpected change is a combination of the observed type, 

magnitude, spatial extent, and/or rate of change of the effect.  The level of concern for westslope 

cutthroat trout in MU5 is low to medium, because while the muscle selenium concentrations were 

greater than reference and an increase over time was detected, they were lower than the 

site-specific benchmark.  At BIC monitoring areas, the level of concern with regards to BIC is low, 

because effects were minor and not likely due to mining (Table 7.9).  While maintaining a diverse 

and abundant BIC is important to other receptor groups (e.g., fish, aquatic and 

aquatic-dependent birds), the relatively small observed effects are unlikely to impact these 

receptors with respect to food availability as abundance of EPT and Ephemeroptera were within 

the normal ranges.  Benthic invertebrate tissue selenium concentrations were higher 

than expected at RG_ELH93 but were within the normal range and not increasing over time, so 

the level of concern was considered to be low.   

Lentic areas were assessed separately in the Lentic Area Supporting Study (Appendix K).  

Lentic areas in MU5 supported a wide variety of amphibian and bird species, especially in 

reference areas.  The majority of areas sampled for tissue, water, and/or sediment 

during 2018/2019 were classified as low exposure risk (Appendix K), thus the level of concern in 

these areas was considered low.  One reference area (RG_LFSRIM) was identified as moderate 

exposure risk due to sediment chemistry, however, the source is not mine-related.  

One mine-exposed area, RG_STPD (Stanford Pond) was identified as high exposure risk due to 

selenium concentrations in biota (benthic invertebrates and fish).      

No mining exists in MU5, thus no treatment or mitigation is currently planned within this 

management unit.  Treatment planned or occurring upstream should have a positive impact on 

water quality in MU5 by reducing concentrations of mine-related constituents in water.  

Mine-related impacts on BIC were unlikely or low in MU5, but % EPT and % Ephemeroptera will 

continue to be monitored to confirm conditions over time.    

7.6.2 Adaptive Management  

Through the evaluation of the RAEMP questions, Management Question 5 (MQ5) under the AMP 

is also addressed.  Management Question 5 asks “Does monitoring indicate that mine-related 

changes in aquatic ecosystem conditions are consistent with expectations?” and in certain areas, 

conditions did deviate from expected based on model projections and/or general expectations 

where model projections were not available.  A thorough evaluation of this question is tied to 

RAEMP Questions 2 and 3 (Sections 7.6.1.2 and 7.6.1.3) and is summarized in Section 11.   



Table 7.9: Assessment of Level of Concern in Areas Where Unexpected Mine-exposed Changes were Observed, RAEMP, 2019     

Elk River RG_EL1 EV_ER1 (Order - ER3)

Elk River RG_ELDFE -

Elk River RG_ELELKO
RG_ELKORES 
(Order - ER4)

Elk River RG_ELH93 RG_ELKMOUTH BI tissue selenium/BIC L L L L
Benthic invertebrate tissue selenium concentrations were higher 
than expected but were within the normal range and not 
changing over time, so the level of concern is low. 

BIC L M

While dissolved cadmium was above projected concentrations, 
it was still lower than concentrations expected to cause effects, 
so the level of concern was low. For BIC, as the cause is likely 
not mine-related, the level of concern is uncertain.  While 
maintaining a diverse and abundant BIC is important to other 
receptor groups (e.g., fish, aquatic and aquatic-dependent 
birds), the relatively small observed effects are unlikely to 
impact these receptors with respect to food availability. 

Notes: WQ = Water quality, BIC = Benthic invertebrate community; BI = benthic invertebrate; STP = South Tailings Pond. "-" indicates not applicable.

M H

Mine-
exposed

Level of Concern Explanation

Rate of Change 
(Low[L], 

Moderate[M], 
High[H])

Level of Concern 
(Low[L], 

Moderate[M], 
High[H]), 

Uncertain[U])

Magnitude 
(Low[L], 

Moderate[M], 
High[H])

Spatial Extent 
(Low[L], 

Moderate[M], 
High[H])

Type of Change
Exposure 

Type
Stream Name

Biological
Area Code

Teck Water Station Code

November 2020 | 376 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 377 

No management actions have been identified or initiated in MU5 through the adaptive 

management response framework to date (Teck 2020b); however, in addition to the formal 

adaptive management process, data acquired through the RAEMP will lead to adaptive 

adjustments to relevant study designs where necessary to better address study questions and 

the MQ5 key uncertainties (Teck 2018). 
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8 MANAGEMENT UNIT 6 

8.1 Setting 

Koocanusa Reservoir was created when the Libby Dam (operated by the United States Army 

Corps of Engineers [US ACE] in Montana) was constructed in 1972 to provide flood protection, 

hydroelectric power, and recreational benefits (Storm et al. 1982).  Three Canadian rivers, 

the Kootenay (62% of mean annual inflow), Elk (26%), and Bull (11%), supply most of the 

reservoir's inflow and, therefore, exert a major influence on the limnology of Koocanusa Reservoir 

(Woods 1982; Hamilton et al. 1990).  At full pool (which was reached in June 1974; 

Storm et al. 1982), the reservoir is 155 km in length, and straddles the border between Canada 

(about 68 km in length) and United States (87 km in length; Hamilton et al. 1990).  The reservoir 

(at full pool) has a volume of 7.16 km3, an average depth of 38 m, a maximum depth of 106 m at 

the forebay, and a mean water residence time of about 9 months.  Normal full pool and minimum 

regulated reservoir elevations are 750 m and 697 m respectively (Easthouse 2013).  At maximum 

drawdown, this equates to a reduction in reservoir volume of up to 85%, mean depth by 51%, 

surface area by 69% and total length by 53%, with the largest relative changes occurring in the 

Canadian portion of the reservoir (Hamilton et al. 1990).    

8.2 Summary of Previous Cycle   

During the 2014 to 2016 cycle, concentrations of nitrate and selenium in water were higher 

downstream of the Elk River than upstream, but mean concentrations at the downstream areas 

in 2016 were similar to or less than those observed in 2015.  Sulphate concentrations did not 

differ significantly between stations located downstream versus upstream of the Elk River in any 

of the three study years.  Site performance objectives for nitrate, selenium, sulphate, and 

dissolved cadmium were consistently met.  

Concentrations of most metals and PAHs in sediment were higher downstream from the Elk River 

compared to upstream, but did not increase over the 2014 to 2016 period.  Concentrations of 

some metals (upstream and downstream) and PAHs (downstream only) in sediments were above 

the lower provincial sediment quality guidelines, but none exceeded the higher guidelines.  

The general pattern of higher concentrations in sediment downstream from the Elk River 

compared to upstream was potentially partly attributable to a greater proportion of fine sediment 

particles in the downstream area, providing more surface area for adsorption than larger particles.  

Concentrations of aqueous phosphorus and chlorophyll-a, along with low seston and zooplankton 

biomass, all indicated that the reservoir was oligotrophic, and considered to be 

phosphorus limited.  Phytoplankton communities in the reservoir were numerically dominated by 

diatoms, and to a lesser extent with Chrysophytes (golden algae).  There were no significant 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 379 

differences in overall phytoplankton density, biomass, or richness between downstream and 

upstream areas over the three years.  Community structure was similar between downstream and 

upstream areas, except for greater Cyanophyte (blue-green algae) biomass at the downstream 

area, which was considered to have low ecological significance because this group represented 

<1% of the community.    

The zooplankton community in Koocanusa Reservoir was numerically dominated by rotifers and 

copepods, with relatively low numbers of cladocerans.  No consistent differences were observed 

between downstream and upstream areas in overall zooplankton density, biomass, or richness, 

or in absolute or relative density or biomass of major taxonomic groups, over the 2014 to 

2016 period.  Selenium concentrations in zooplankton were not significantly different between 

downstream and upstream areas in all three years.    

Benthic invertebrate communities were primarily composed of oligochaetes 

(mostly immature Tubificinae), insects (various species of chironomids), and ostracods in all three 

sample years (2014 to 2016).  Overall community density and richness did not differ significantly 

between the downstream and upstream areas in any of the three study years, however, 

community structure differed between areas with respect to ostracods and oligochaetes, which 

had higher average density at the downstream area compared to the upstream area over the 

three years of study.    

Mean benthic invertebrate tissue selenium concentrations were higher at the downstream area 

than the upstream area, and were greater than the BC interim chronic dietary guideline of 

4 µg/g dw, but were consistently less than the EVWQP Level 1 benchmarks for growth and 

reproductive effects to benthic invertebrates (13 mg/kg dw) and for dietary effects to fish 

(11 mg/kg dw).  

Following technical guidance developed by Environment Canada, fish surveys were conducted in 

April of each study year at three areas (two downstream from the Elk River [Elk River and 

Gold Creek] and one upstream from the Elk River [Sand Creek]) to assess endpoints indicative 

of fish survival (mean age), growth (body size-at-age), reproduction (relative gonad weight) 

and energy storage (relative liver weight and overall condition).  Peamouth chub were targeted in 

2014 but additional species (northern pikeminnow, redside shiner, yellow perch, and 

largescale sucker) were also evaluated in subsequent years.  Results were statistically compared 

between the downstream areas and the upstream area.  No consistent patterns were observed 

among fish species, sexes, or sampling years that were indicative of influence from the Elk River.  

Tissue samples were collected for analysis of metals from fish species captured in the April 

surveys, as well as fish collected in February and/or August of each year.  Some fish had muscle 

or whole body concentrations of selenium greater than the BC tissue guidelines of 4 µg/g dw for 
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both tissue types.  All muscle and whole body samples were less than the United States 

Environmental Protection Agency (US EPA) criterion of 11.3 µg/g dw in muscle and 8.5 µg/g dw 

in whole bodies, except for a single yellow perch with a muscle selenium concentration of 

15.0 µg/g dw.  Similarly, ovary selenium concentrations were frequently greater than the BC 

chronic guideline of 11 µg/g dw (particularly in peamouth chub, redside shiner, and 

northern pikeminnow).  All species except redside shiner and northern pikeminnow had mean 

ovary selenium concentrations less than the Level 1 benchmark for reproductive effects to fish 

(18 mg/kg dw), and the 2016 US EPA guideline of 15.1 µg/g dw.  Northern pikeminnow had mean 

ovary selenium concentrations above the Level 1 benchmark at the Elk River area in only one of 

the three years they were sampled (2014), when ovaries were relatively undeveloped.  

Mean redside shiner ovary selenium concentrations were above the Level 1 benchmark at both 

the Elk River and the Sand Creek areas in both years sampled (2015 and 2016).    

8.3 Water Quality, Productivity, and Mixing Results 

8.3.1 Overview 

Water quality data collected within Koocanusa Reservoir from 2017 to 2019 were compared to 

applicable guidelines, EVWQP benchmarks, and SPOs, among downstream and upstream 

stations/areas, and to data collected historically.  In accordance with Permit 107517, water quality 

was monitored monthly under ice-free conditions (excluding sampling periods that posed 

safety concerns), as well as weekly from March 15th to July 15th (per the Koocanusa Reservoir 

Monitoring Plan; Teck 2018b), in each year by Teck at five stations within Koocanusa Reservoir: 

one situated upstream from the Elk River (RG_KERRRD) and four located downstream from the 

Elk River (RG_DSELK, RG_GRASMERE, RG_USGOLD, RG_BORDER; Figure 2.7).  This water 

quality monitoring included water chemistry analyses and in situ measurements at each station.  

These data were provided in annual reports (Teck 2018, 2019, and 2020) and are summarized in 

this report along with water quality information collected concurrently with biological sampling 

conducted in 2018 and 2019 at downstream (RG_T4) and upstream (RG_TN) transects 

(Figure 2.7).  Water quality data collected by MT DEQ in 2017 to 2019 from International 

Boundary, Tenmile, and Forebay stations in the Montana portion of the reservoir were 

incorporated into the data analyses as applicable.  As per requirement from ENV, analysis of data 

from 2018 and 2019 also included summarization of average monthly nitrate and selenium 

loadings to Koocanusa Reservoir from the Elk and Kootenay rivers.  Water quality monitoring 

conducted in the Canadian portion of the reservoir in 2018 and 2019 also included specific 

conductance, temperature, and turbidity profiling to evaluate Elk River mixing characteristics in 

the reservoir under low (late April), intermediate (early June), and full (late August) 

pool conditions. 
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8.3.2 Water Quality 

8.3.2.1 Water Chemistry 

Mean monthly concentrations of Order constituents (nitrate, selenium, sulphate, and 

dissolved cadmium) were consistently below SPOs at RG_DSELK from 2017 to 2019, with the 

exception of selenium concentrations in April 2018 (Appendix Tables H.B.15 to H.B.17; 

Appendix Figures H.B.4, H.B.10, H.B.12, and H.B.13).  Due to unsafe conditions for accessing 

the Order station RG_DSELK in April 2018, water sampling was not completed at the permitted 

sampling location but instead was conducted at alternate locations from the east shoreline of 

the reservoir.  As a result, water chemistry data taken near station RG_DSELK in April were not 

representative of the Order station.  Selenium concentrations were consistently elevated above 

the BC guideline at RG_ELKMOUTH in all samples collected from 2017 to 2019 

(Appendix Tables H.B.15 to H.B.17).  Selenium was also elevated relative to the EPA Criterion in 

14% of samples at both International Boundary and Forebay in 2019 (Appendix Table H.B.17). 

Of constituents with EWTs (i.e., total antimony, total barium, total boron, dissolved cobalt, total 

lithium, total manganese, total molybdenum, total nickel, nitrite, total dissolved solids, total 

uranium, and total zinc in addition to the Order constituents), only nickel (11% of samples at 

RG_DSELK were elevated relative to EVWQP Level 1 interim screening value in 2017) and zinc 

(9% and 8% of samples at RG_WARDB were elevated relative to the long-term BC guideline 

in 2017 and 2018, respectively) occurred at concentrations above respective guidelines in 2017 

and/or 2018 (Appendix Tables H.B.15 and H.B.17; Appendix Figures H.B.1 to H.B.16).  

All constituents with EWTs consistently occurred at concentrations below applicable BC water 

quality guidelines at all permitted water quality stations in 2019 (Appendix Table H.B.17; Appendix 

Figures H.B.1 to H.B.16). 

Temporal comparisons of mean monthly concentrations of Order constituents at stations 

downstream of the Elk River relative to concentrations occurring upstream at 

station RG_KERRRD indicated significantly38 higher concentrations of dissolved cadmium, 

nitrate, and total selenium, and significantly lower concentrations of sulphate, downstream of the 

Elk River consistently from 2014 to 2019 (where sufficient data were available; 

Appendix Table H.B.18).  Dissolved cadmium and nitrate concentrations did not show any 

significant trends at any of the permitted stations since 2014, but significant increasing trends in 

sulphate concentrations were indicated downstream of the Elk River at stations RG_DSELK, 

RG_GRASMERE, RG_BORDER, International Boundary, Tenmile, and Forebay, as well as at 

 
38 Significance implies statistical significance here and throughout the report, unless otherwise specified (i.e., 
biologically meaningful significance). 
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both inputs to the reservoir (RG_WARDB and RG_ELKMOUTH).  In addition, significant 

increasing trends in total selenium concentrations at station RG_DSELK, and significant 

decreasing trends at International Boundary from 2014 to 2019 were also observed 

(Appendix Table H.B.19).   

For constituents with EWTs, significantly higher monthly mean concentrations of antimony, 

barium, lithium, nitrite, and TDS were observed at all stations downstream of the Elk River, as did 

concentrations of molybdenum at downstream stations RG_DSELK and RG_GRASMERE 

compared to upstream station RG_KERRRD consistently from 2014, or 2015 to 2019 

(Appendix Table H.B.18).  Significantly lower monthly mean concentrations of manganese and 

zinc were also observed at all downstream stations compared to RG_KERRRD consistently 

from 2014, or 2015 to 2019 (Appendix Table H.B.18).  None of the constituents with EWTs 

showed a significant increasing trend at any stations downstream or upstream of the Elk River 

over the period from 2014 to 2019 (Appendix Table H.B.19).  Rather, significant decreasing trends 

in concentrations of total manganese (RG_GRASMERE and RG_BORDER), total molybdenum 

(RG_DSELK and RG_GRASMERE), total nickel (RG_DSELK and RG_BORDER), and dissolved 

cobalt (RG_DSELK) were indicated at one or two stations downstream of the Elk River from 

2014 to 2019  (Appendix Table H.B.19).  At the inputs to the reservoir, significant increasing trends 

were observed for TDS and boron at RG_WARDB, and for lithium at RG_ELKMOUTH, whereas 

significant decreasing trends were observed for lithium, molybdenum, nickel, zinc, and 

dissolved cadmium (Appendix Table H.B.19). 

8.3.2.2 Productivity 

Productivity comparisons among the permitted stations (RG_KERRRD, RG_DSELK, 

RG_GRASMERE, RG_USGOLD, and RG_BORDER), Kootenay River (RG_WARDB) and 

Elk River (RG_ELKMOUTH), and Montana (International Boundary, Tenmile, and Forebay) were 

based on evaluation of total nitrogen to total phosphorus concentration (N:P) ratios.  Ratios of 

N:P greater than 15 indicate phosphorus limitation, whereas ratios less than 7 indicate nitrogen 

limitation, based on categories defined by McDowell et al. (2009) using mass concentrations.  

At all permitted water quality stations, annual median N:P ratios were consistently 15 or more 

throughout the water column both downstream and upstream of the Elk River from 2017 to 2019 

indicating phosphorus limitation, except at upstream station RG_KERRRD near the water column 

surface where the N:P ratio fell between 7 and 15 in both 2017 and 2018 (Figure 8.1).  

These results were consistent with those observed at all Koocanusa Reservoir stations from 2014 

to 2016.  Water quality N:P ratios at the Kootenay River inflow (station RG_WARDB) indicated a 

co-limited system in both 2017 and 2018, but a phosphorus limited system in 2019 (Figure 8.1).  

Near the mouth of the Elk River (station RG_ELKMOUTH), phosphorus limitation was consistently 
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Figure 8.1: Ratio of Total Nitrogen to Total Phosphorus at Upstream (Green) and
Downstream (Blue) Stations, Koocanusa Reservoir Monitoring Program, 2017-2019

Notes: Total N:P ratios > 15 (hatched line) are indicative of phosphorus limited systems. Total N:P ratios 
< 7 (hatched line) are indicative of nitrogen limited systems. Total N:P ratios in between 7 and 15 indicate 
co-limitation.
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indicated, with highest N:P ratios at this location when compared to other stations located 

downstream and upstream in the reservoir, from 2017 to 2019 (Figure 8.1).   

The trophic status classification of Koocanusa Reservoir using Nordin (1985) categories for BC 

freshwaters suggested a brief period of eutrophic conditions in the spring when the reservoir 

is riverine (April through June) based on total nitrogen, total phosphorus, and Secchi depth data, 

transitioning to mesotrophic or oligotrophic when the reservoir is at full-pool based on whether 

total nitrogen and Secchi depth data were used, or total phosphorus and chlorophyll-a data were 

used, respectively, in each of 2017 and 2018  (Tables 8.1 and 8.2).  In 2019, Koocanusa Reservoir 

was classified primarily as oligotrophic for most of the year using total phosphorous and 

chlorophyll-a data, but as eutrophic in spring and early summer and otherwise mesotrophic using 

classification based on Secchi depth data, and as mesotrophic for the entire year except at 

RG_ELKMOUTH using classification based on total nitrogen data (Table 8.3).  Changes in the 

trophic status of the reservoir throughout the year (primarily in the spring season) were observed 

from 2017 to 2019, and may be reflective of the rapid changes in water levels that take place from 

April to June during freshet.  Total phosphorus and Secchi depth data both suggested lower 

productivity beginning in early summer compared to the spring, but a similar change in trophic 

status at this time of year was not evident based on indicators of chlorophyll-a and total nitrogen 

(Tables 8.1 to 8.3). 

8.3.2.3 Loadings 

Monthly nitrate and selenium loadings were estimated based on total monthly flow and monthly 

average nitrate and selenium concentrations at stations RG_ELKMOUTH (Elk River) 

and RG_WARDB (Kootenay River).  In 2018, highest nitrate and selenium loadings occurred in 

May and June, whereas in 2019 highest loadings occurred in June and July, at both stations.  

Loadings of both nitrate and selenium were also high from January to April in 2018 

at RG_ELKMOUTH compared to loadings from the same time frame in 2019.  Overall loadings of 

both nitrate and selenium to Koocanusa Reservoir were higher from the Elk River than from the 

Kootenay River on monthly and annual timescales, and generally higher in 2018 than in 2019 

(Table 8.4).  Overall, both nitrate and selenium loadings appear to be consistent for both stations 

from 2014 to 2019, with consistently observed seasonal peaks during freshet 

(Figures 8.2 and 8.3). 

8.3.3 In Situ Water Quality Profiles 

In situ profiles conducted in August 2018 and 2019 (i.e., annual full pool levels) indicated similar 

temperatures in the epilimnion downstream and upstream of the Elk River, but a deeper 

established epilimnion downstream of the Elk River (17 to 19 m in 2018, and 16 to 17 m in 2019) 



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
RG_WARDB - 0.015 0.014 0.012 0.064 0.070 0.026 0.006 0.009 0.007 0.010 0.006
RG_KERRRD - - - 0.057 0.080 0.027 0.005 0.003 0.002 0.003 0.004 0.006
RG_ELKMOUTH 0.006 0.006 0.027 0.017 0.093 0.064 0.006 0.005 0.003 <0.002 0.004 0.003
RG_DSELK - - - 0.392 0.155 0.031 0.005 0.005 0.002 0.005 0.005 0.007
RG_GRASMERE - - - 0.057 0.169 0.028 0.009 0.002 0.004 0.002 0.005 0.006
RG_USGOLD - - - 0.085 0.073 0.028 0.006 0.003 0.003 0.003 0.003 0.004
RG_BORDER - - - 0.038 0.048 0.024 0.011 0.003 0.002 0.002 0.004 0.003
RG_WARDB - - - - - - - - - - - -
RG_KERRRD - - - 0.003 0.001 0.000 0.001 0.001 0.001 0.001 0.001 0.001
RG_ELKMOUTH - - - - - - - - - - - -
RG_DSELK - - - 0.002 0.001 0.000 0.001 0.001 0.001 0.001 0.001 0.001
RG_GRASMERE - - - 0.001 0.001 0.000 0.001 0.001 0.001 0.001 0.001 0.002
RG_USGOLD - - - 0.001 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.002
RG_BORDER - - - 0.001 0.000 0.001 0.001 0.001 0.001 0.002 0.002 0.002
RG_WARDB - - - - - - - - - - - -
RG_KERRRD - - - 0.2 0.1 0.3 3.6 6.0 3.8 7.5 4.3 1.7
RG_ELKMOUTH - - - - - - - - - - - -
RG_DSELK - - - 0.2 0.1 1.2 4.0 6.0 3.2 6.9 5.0 3.5
RG_GRASMERE - - - 0.2 0.1 1.7 4.4 6.0 5.0 6.2 5.0 3.5
RG_USGOLD - - - 0.3 0.1 2.6 3.9 4.7 6.3 7.2 5.0 3.2
RG_BORDER - - - 0.3 0.5 2.0 4.1 4.3 5.0 4.2 4.5 3.5

RG_WARDB - 0.29 0.25 0.22 0.36 0.27 0.14 0.09 0.11 0.11 0.13 0.16

RG_KERRRD - - - 0.29 0.37 0.20 0.16 0.15 0.13 0.17 0.13 0.17

RG_ELKMOUTH 1.70 1.58 1.19 1.00 1.05 0.92 0.92 1.17 1.31 1.36 1.32 1.28

RG_DSELK - - - 1.15 0.65 0.35 0.33 0.35 0.28 0.34 0.31 0.48

RG_GRASMERE - - - 0.61 0.53 0.34 0.27 0.29 0.24 0.21 0.25 0.31

RG_USGOLD - - - 0.61 0.55 0.37 0.30 0.36 0.27 0.20 0.25 0.31

RG_BORDER - - - 0.52 0.50 0.34 0.31 0.29 0.27 0.20 0.25 0.32

     Indicates oligotrophic status based on Nordin (1985) classification for the indicated parameter value.

     Indicates mesotrophic status based on Nordin (1985) classification for the indicated parameter value.

     Indicates eutrophic status based on Nordin (1985) classification for the indicated parameter value.

Notes:  Nordin 1985 criteria used in British Columbia for trophic level classification. "-" indicates no data available.

Table 8.1:  Trophic Level Classification (Nordin 1985) Using Monthly Means for Productivity Parameters Collected at 
Stations in the Koocanusa Reservoir Study Area, 2017
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

RG_WARDB 0.016 0.014 0.021 0.018 0.090 0.024 0.016 0.008 0.010 0.011 0.010 0.009

RG_KERRRD - - - 0.029 0.050 0.008 0.010 0.004 0.005 0.010 0.004 0.007

RG_ELKMOUTH 0.005 0.003 0.007 0.018 0.192 0.013 0.013 0.004 0.004 <0.002 0.006 <0.002

RG_DSELK - - - 0.097 0.130 0.010 0.008 0.006 0.005 0.004 0.004 0.021

RG_GRASMERE - - - 0.089 0.080 0.009 0.018 0.003 0.005 0.004 0.004 0.003

RG_USGOLD - - - 0.074 0.056 0.009 0.009 0.005 0.004 0.003 0.004 0.004

RG_BORDER - - - 0.024 0.037 0.009 0.008 0.004 0.005 0.004 0.003 0.003

RG_WARDB - - - - - - - - - - - -

RG_KERRRD - - - 0.002 0.001 0.000 0.002 0.001 0.002 0.002 0.002 0.002

RG_ELKMOUTH - - - - - - - - - - - -

RG_DSELK - - - 0.003 0.001 0.003 0.003 0.001 0.002 0.001 0.002 0.003

RG_GRASMERE - - - 0.002 0.001 0.003 0.003 0.001 0.002 0.001 0.002 0.002

RG_USGOLD - - - 0.002 0.001 0.002 0.003 0.001 0.002 0.002 0.002 0.003

RG_BORDER - - - 0.001 0.001 0.002 0.002 0.001 0.001 0.002 0.002 0.002

RG_WARDB - - - - - - - - - - - -

RG_KERRRD - - - - 0.2 1.1 2.6 5.5 2.8 3.9 7.1 -

RG_ELKMOUTH - - - - - - - - - - - -

RG_DSELK - - - 1.0 0.2 2.2 3.0 6.3 4.0 3.0 5.1 5.6

RG_GRASMERE - - - - 0.2 2.3 2.9 5.4 4.0 3.5 5.3 4.5

RG_USGOLD - - - - 0.4 2.3 3.2 6.0 3.7 3.1 5.1 4.3

RG_BORDER - - - - 0.7 1.8 3.0 5.3 4.1 3.5 4.1 4.1

RG_WARDB 0.22 0.23 0.24 0.20 0.33 0.14 0.13 0.13 0.11 0.13 0.15 0.17

RG_KERRRD - - - 0.20 0.41 0.14 0.17 0.16 0.15 0.10 0.23 0.18

RG_ELKMOUTH 1.78 1.57 1.69 1.43 1.07 1.02 1.16 1.42 1.55 1.40 1.04 1.43

RG_DSELK - - - 0.78 0.71 0.32 0.27 0.28 0.30 0.33 0.33 0.33

RG_GRASMERE - - - 0.73 0.57 0.33 0.29 0.29 0.25 0.33 0.31 0.28

RG_USGOLD - - - 0.68 0.54 0.34 0.26 0.33 0.25 0.30 0.25 0.33

RG_BORDER - - - 0.63 0.51 0.33 0.31 0.31 0.36 0.30 0.29 0.29

     Indicates oligotrophic status based on Nordin (1985) classification for the indicated parameter value.

     Indicates mesotrophic status based on Nordin (1985) classification for the indicated parameter value.

     Indicates eutrophic status based on Nordin (1985) classification for the indicated parameter value.

Notes:  Nordin 1985 criteria used in British Columbia for trophic level classification. "-" indicates no data available.

Table 8.2.  Trophic Level Classification Using Monthly Means of Productivity Measures, Koocanusa Reservoir 
Monitoring Program, 2018

Parameter
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
 RG_WARDB 0.011 - 0.018 0.012 0.017 0.037 0.010 0.004 0.010 0.003 0.005 0.007

RG_KERRRD - - - 0.012 0.013 0.010 0.004 0.003 0.002 0.003 0.009 -

 RG_ELKMOUTH 0.003 - 0.016 0.011 0.043 0.037 0.008 <0.002 <0.002 <0.002 <0.002 0.004

RG_DSELK - - 0.006 0.011 0.011 0.010 0.003 0.003 0.002 0.003 0.003 0.003

 RG_GRASMERE 0.005 - - 0.010 0.010 0.009 0.003 0.002 0.002 0.003 0.003 0.006

RG_USGOLD 0.006 - - 0.007 0.011 0.009 0.003 <0.002 0.002 0.002 0.002 <0.002

RG_BORDER 0.004 - - 0.006 0.007 0.007 0.005 <0.002 <0.002 0.003 0.002 <0.002

FOREBAY - - - 0.005 0.004 0.005 0.003 0.003 0.004 0.005 - -

INTERNATIONAL_BOUNDARY - - - 0.006 0.010 0.012 0.007 0.004 0.009 0.006 - -

TENMILE_CREEK - - - 0.003 - 0.004 0.005 0.003 0.003 0.005 - -

 RG_WARDB - - - - - - - - - - - -

RG_KERRRD - - - 0.001 0.001 0.000 0.001 0.002 0.002 0.002 0.002 -

 RG_ELKMOUTH - - - - - - - - - - - -

RG_DSELK - - 0.001 0.002 0.001 0.001 0.001 0.002 0.002 0.002 0.003 0.002

 RG_GRASMERE 0.001 - - 0.004 0.001 0.001 0.001 0.002 0.001 0.002 0.003 0.003

RG_USGOLD 0.001 - - 0.004 0.001 0.002 0.001 0.002 0.002 0.002 0.003 0.003

RG_BORDER 0.001 - - 0.004 0.001 0.002 0.001 0.001 0.001 0.002 0.003 0.004

FOREBAY - - - 0.002 0.004 0.003 0.001 0.002 0.002 0.002 - -

INTERNATIONAL_BOUNDARY - - - 0.002 0.002 0.003 0.002 0.002 0.001 0.002 - -

TENMILE_CREEK - - - 0.002 - 0.004 0.002 0.002 0.002 0.002 - -

 RG_WARDB - - - - - - - - - - - -

RG_KERRRD - - - 0.5 0.6 0.7 2.3 4.7 5.8 5.3 5.0 -

 RG_ELKMOUTH - - - - - - - - - - - -

RG_DSELK - - - 0.7 0.6 1.0 2.5 4.3 5.9 4.4 4.1 4.8

 RG_GRASMERE 3.5 - - 0.8 0.8 1.2 2.8 4.5 6.3 4.1 4.4 3.2

RG_USGOLD 3.5 - - 1.0 0.8 1.3 3.2 4.8 4.1 4.1 3.8 3.3

RG_BORDER 4.4 - - 1.4 1.2 1.5 2.5 4.5 4.1 4.1 3.8 3.3

FOREBAY - - - - - - - - - - - -

INTERNATIONAL_BOUNDARY - - - - - - - - - - - -

TENMILE_CREEK - - - - - - - - - - - -

RG_WARDB 0.27 0.25 0.36 0.28 0.30 0.24 0.20 0.17 0.14 0.13 0.22 0.26

RG_KERRRD - - - 0.22 0.28 0.19 0.20 0.17 0.18 0.14 0.21 -

RG_ELKMOUTH 1.26 1.43 1.66 1.08 0.89 1.04 1.13 1.41 1.65 1.75 1.62 1.49

RG_DSELK - - 0.47 0.44 0.41 0.36 0.31 0.35 0.31 0.25 0.40 0.35

RG_GRASMERE 0.43 - - 0.43 0.39 0.31 0.33 0.27 0.33 0.38 0.30 0.31

RG_USGOLD 0.39 - - 0.45 0.42 0.36 0.35 0.38 0.36 0.25 0.30 0.47

RG_BORDER 0.41 - - 0.38 0.41 0.36 0.34 0.34 0.37 0.28 0.30 0.40

FOREBAY - - - 0.34 0.41 0.38 0.48 0.35 0.29 0.33 - -

INTERNATIONAL_BOUNDARY - - - 0.27 0.50 0.35 0.42 0.44 0.30 0.27 - -

TENMILE_CREEK - - - 0.35 - 0.32 0.37 0.28 0.26 0.35 - -

     Indicates oligotrophic status based on Nordin (1985) classification for the indicated parameter value.

     Indicates mesotrophic status based on Nordin (1985) classification for the indicated parameter value.

     Indicates eutrophic status based on Nordin (1985) classification for the indicated parameter value.

Notes:  Nordin 1985 criteria used in British Columbia for trophic level classification. "-" indicates no data available.

Table 8.3:  Trophic Level Classification (Nordin 1985) Using Monthly Means for Productivity Parameters Collected at 
Stations in the Koocanusa Reservoir Study Area, 2019

Parameter
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2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019

January 1.74 1.12 1.54 1.59 1.50 1.19 0.0076 0.0057 0.0068 0.0062 0.0079 0.0067 52,982,554 70,088,198 54,542,419 61,363,526 126,672,984 41,006,976 2,714 3,017 1,745 3,090 10,410 1,256 12 14 8 12 55 7.0

February 1.72 1.14 1.28 1.47 1.38 1.29 0.0080 0.0060 0.0055 0.0063 0.0073 0.0074 47,536,243 105,872,573 57,040,848 40,875,088 145,411,200 25,089,073 2,115 4,828 2,250 1,817 11,164 1,073 10 22 10 8 59 6.2

March 1.64 0.77 1.08 1.04 1.47 1.29 0.0074 0.0041 0.0050 0.0048 0.0077 0.0072 70,458,336 135,880,157 76,420,195 82,534,075 112,878,749 46,239,045 3,274 3,250 2,598 2,530 4,138 2,048 15 17 12 12 22 11

April 1.29 0.99 0.85 0.82 1.21 0.91 0.0061 0.0054 0.0036 0.0043 0.0068 0.0056 146,323,325 185,359,622 276,823,267 151,703,539 119,951,021 106,686,508 6,164 5,969 7,794 3,988 3,271 2,949 29 33 33 21 18 18

May 0.86 0.85 0.76 0.78 0.74 0.68 0.0041 0.0043 0.0033 0.0037 0.0037 0.0038 667,662,134 389,781,331 443,279,434 660,193,286 823,437,187 276,188,619 19,592 10,189 10,211 15,710 18,175 5,821 89 50 44 73 90 32

June 0.77 0.96 0.82 0.75 0.86 0.74 0.0033 0.0043 0.0036 0.0034 0.0047 0.0036 805,842,432 431,368,934 322,085,808 718,635,370 381,043,440 421,070,214 20,975 12,671 8,009 16,016 10,749 10,700 91 55 35 72 58 51

July 0.76 1.26 1.15 0.82 0.98 0.96 0.0034 0.0061 0.0048 0.0041 0.0056 0.0046 311,721,955 178,327,008 196,265,462 233,781,552 187,606,886 297,267,032 12,810 6,894 7,526 8,265 7,932 9,590 58 33 32 41 45 46

August 1.03 1.38 1.24 1.08 1.19 1.18 0.0052 0.0067 0.0056 0.0053 0.0066 0.0059 148,663,123 113,804,093 129,296,995 115,588,685 105,238,051 149,747,763 5,542 5,436 6,704 4,883 4,452 6,009 28 26 30 24 25 30

September 1.33 1.60 1.49 1.23 1.35 1.22 0.0065 0.0073 0.0062 0.0060 0.0070 0.0061 123,850,685 100,994,688 91,423,987 81,139,450 66,122,438 98,566,165 5,485 5,393 4,648 3,349 3,230 4,029 27 24 19 16 17 20

October 1.41 1.72 0.92 1.16 1.25 1.29 0.0068 0.0076 0.0041 0.0064 0.0070 0.0066 92,997,072 90,604,397 142,939,210 75,098,275 65,646,547 82,005,592 4,380 5,230 4,568 2,760 3,024 3,613 21 23 20 15 17 19

November 1.31 1.38 0.60 1.24 0.90 1.22 0.0064 0.0057 0.0027 0.0071 0.0049 0.0065 91,212,480 87,365,693 141,630,509 80,306,640 64,250,315 54,291,842 4,000 3,959 3,359 2,426 2,312 2,559 20 16 15 14 12 14

December 0.86 1.44 1.04 1.14 1.28 1.14 0.0040 0.0062 0.0047 0.0061 0.0070 0.0066 82,368,835 73,274,026 71,502,653 66,080,137 40,946,811 60,114,499 1,944 2,817 3,286 2,984 2,009 2,073 9 12 15 16 11 12

January 0.14 0.16 0.16 - 0.15 0.15 0.0001 0.0001 0.0002 - 0.0001 0.0001 135,932,602 143,242,560 121,139,366 152,703,706 119,501,915 112,819,052 448 567 550 - 591 470 0.43 0.50 0.48 - 0.48 0.46

February 0.13 0.14 0.15 0.18 0.14 0.15 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 94,631,846 158,973,754 108,466,733 119,640,672 87,149,011 77,486,057 469 839 541 696 480 284 0.39 0.73 0.41 0.86 0.41 0.27

March 0.15 0.10 0.10 0.13 0.13 0.15 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 139,613,069 220,817,837 129,010,061 171,575,021 113,763,778 116,675,008 467 448 411 753 460 612 0.35 0.44 0.50 0.62 0.50 0.47

April 0.08 0.11 0.15 0.08 0.08 0.14 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 198,989,914 370,646,496 783,959,904 310,474,426 222,596,408 267,887,635 543 1,252 4,636 821 415 1,191 0.7 1.2 2.4 1.2 0.62 0.97

May 0.18 0.14 0.13 0.16 0.17 0.18 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 1,488,223,930 1,132,992,576 1,445,373,504 1,661,205,888 2,455,996,906 947,360,464 8,788 4,999 5,434 8,868 11,602 6,262 5.6 2.8 3.5 5.2 8.2 2.7

June 0.10 0.09 0.08 0.09 0.08 0.11 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 2,093,788,224 1,458,933,120 1,239,430,464 2,436,346,944 1,617,820,982 1,370,615,445 7,247 4,406 3,208 6,616 4,215 5,448 7.2 4.5 3.0 6.5 4.9 4.0

July 0.07 0.08 0.06 0.06 0.07 0.13 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 1,340,260,992 581,942,016 764,538,048 1,045,415,808 816,991,948 941,856,710 4,544 1,582 1,580 2,925 2,417 4,223 6.6 1.6 2.2 3.9 3.3 3.4

August 0.06 0.03 0.07 0.04 0.04 0.06 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 452,157,120 347,992,762 399,723,206 387,580,723 369,305,817 482,055,684 1,013 351 1,152 681 587 1,093 1.7 1.3 1.8 1.2 1.3 2.0

September 0.06 0.06 0.05 0.05 0.03 0.08 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 312,085,267 356,944,147 286,056,922 229,738,637 255,272,089 359,498,669 618 658 470 343 199 991 1.21 1.01 0.84 0.74 0.71 1.1

October 0.04 0.06 0.10 0.05 0.06 0.07 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 264,351,341 260,456,774 448,282,944 178,589,318 229,202,945 267,152,361 310 574 1,964 279 523 751 0.81 0.91 1.9 0.53 0.81 1.1

November 0.09 0.10 0.11 0.08 0.06 0.11 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 276,055,430 185,165,222 424,833,984 171,034,675 194,764,183 171,424,041 868 752 1,788 295 508 765 0.95 0.82 1.12 0.43 0.60 0.78

December 0.14 0.16 0.12 0.11 0.12 0.16 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 196,879,507 146,688,538 205,147,814 127,042,387 132,603,520 147,008,197 685 582 1,077 560 576 638 0.48 0.52 1.17 0.70 0.59 0.60

Note: "-" indicates no available data. Values below LRL were subbed in at the detection limit. 
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Table 8.4:  Average Monthly Nitrate and Selenium Loadings to the Koocanusa Reservoir, 2014 to 2019  

Source Month

Average Nitrate 
(mg/L)

Average Selenium
(mg/L) Total Volume (m3)

Nitrate Loadings 
(kg/day)

Selenium Loadings 
(kg/day)
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Figure 8.2: Average Monthly Selenium Loadings to the Koocanusa Reservoir, 2014 to 
2019

Notes:  Values below the LRL were replaced with the LRL for average calculations.  Upstream station plotted in green 
and downstream in blue.
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Figure 8.3: Average Monthly Nitrate Loadings to the Koocanusa Reservoir, 2014 to 2019

Notes:  Values below the LRL were replaced with the LRL for average calculations.  Upstream station plotted in green 
and downstream in blue.
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compared to upstream (10 to 12 m in 2018, and 8 to 10 m in 2019; Figure 8.4).  Dissolved oxygen 

concentrations were high (>8.0 mg/L) within the surficial 15 m to 18 m of the water column at each 

transect, decreasing to about 6.0 mg/L near at the bottom only at the downstream (RG_T4) 

transect in 201839 (Figure 8.4).  Measurements of pH indicated similar readings throughout the 

top 10 m of the water column both downstream and upstream of the Elk River in 2018 and 2019 

with the exception of slightly higher pH within the surficial 5 m during the August 2019 

sampling event (Figure 8.4).  The pH at both transects showed similarly decreasing pH with 

increasing depth below the epilimnion (Figure 8.4).  Specific conductance was noticeably lower 

downstream of the Elk River compared to upstream at all depths throughout the water column in 

both 2018 and 2019 (Figure 8.4).  In addition, specific conductance was higher in approximately 

the lower  third of the water column compared to waters found above (both transects) and below 

(downstream transect only) at each respective transect location in both years (Figure 8.4).   

Temporal comparison of in situ profile data collected in August indicated close similarity in values 

and generally similar changes with depth in water temperature and pH between the downstream 

and upstream transects in 2018 and 2019 compared to previous years (i.e., 2014 to 2016; 

Figure 8.4).  Similarly, specific conductance was lower at the downstream transect compared to 

upstream transect and showed distinct elevation in the lower third of the water column at both 

transects in 2018 and 2019 as in previous years (Figure 8.4). Because specific conductance of 

Elk River water at station RG_ELKMOUTH has consistently been higher than that at the 

Kootenay River (station RG_WARDB), the occurrence of lower specific conductance downstream 

of the Elk River relative to upstream suggests an influencing source located between the 

Kootenay and Elk rivers in Koocanusa Reservoir (Figure 8.4). 

8.3.4 Mixing Assessment 

Reservoir levels in April 2019 were approximately 15 m higher than those observed in April 2018, 

whereas similar levels were observed in June and August in both years (Figure 2.2).  In April 2018 

and 2019, specific conductance profiles indicated the Elk River influence in the reservoir 

(near RG_ER) downstream to RG_BORDER (Appendix Figure H.B.17 and H.B.25).  

The Elk River entered the reservoir with a specific conductance ranging from 299 to 362 µS/cm 

in the initial mixing zone, approximately 13 to 39 µS/cm higher than that observed upstream 

at RG_KERRRD, and higher than previously observed in 2018 (Appendix Figure H.B.17 

and H.B.25).  The patterns in specific conductance indicated that Elk River flow was mainly 

confined to the eastern half of the reservoir until RG_GRASMERE and areas downstream, where 

mixing across the entire width of the basin was observed for both years (Appendix Figure H.B.17 

 
39 DO was not measured in 2019 due to device malfunction. 



Note: Dissolved oxygen data for 2019 unavailable.  Data in 2017 was not collected for these stations.  In 2017, only routine water chemistry was measured at Teck's permitted water quality stations.

Figure 8.4: Mean Across-Transect (n=5 Stations per Transect) In Situ  Water Quality Profiles Downstream (RG_T4) and Upstream 
(T2/RG_TN) of the Elk River in Koocanusa Reservoir Measured Annually in August from 2014 to 2019 (except 2017)   
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and H.B.25).  Temperature profiles showed a similar pattern to that shown for specific 

conductance, with the colder waters of the Elk River confined to the east bank before sinking to 

the bottom of the reservoir near RG_GRASMERE in both 2018 and 2019 (Appendix Figure H.B.18 

and H.B.26).  No differentiation of the Elk River influence in the Koocanusa Reservoir was 

indicated by the turbidity profiles conducted in April 201940 (Appendix Figure H.B.27).  

Turbidity measurements consistently indicated higher water clarity near the surface with 

increasing turbidity near the bottom of the water column regardless of whether profiles were 

conducted downstream or upstream of the Elk River. 

In June, the difference in specific conductance between the mouth of the Elk River and upstream 

(RG_KERRRD) was higher than in April, ranging from 83 to 100 µS/cm (2018) and 85 to 95 µS/cm 

(2019) higher at the Elk River than upstream at RG_KERRRD (Appendix Figure H.B.19 

and H.B.28).  The specific conductance and temperature profiles also indicated that Elk River 

mixing in Koocanusa Reservoir was primarily confined along the east bank of the reservoir before 

sinking and completely mixing across the reservoir width just downstream of RG_GC 

(Appendix Figure H.B.20 and H.B.29).  Mixing patterns were similar to, but less pronounced, in 

August, which had the lowest specific conductance of the three sampling periods 

(Appendix Figure H.B.22 and H.B.31).  In August, higher specific conductance was occasionally 

observed at the lower third of the water column at downstream stations compared to shallower 

and deeper depths.  This inversion layer appeared to be the result of the Elk River initially following 

the bottom contours of the reservoir before rising to mid-column as warmer water from the upper 

reservoir flows over cooler water situated along the bottom of the lower portion of the reservoir 

(Appendix Figure H.B.23 and H.B.32).  Similar to April, higher water clarity was observed near 

the surface both downstream and upstream of the Elk River in June and August (Appendix Figures 

H.B.21, H.B.24, H.B.30, and H.B.33).  In general, aside from differences between April 2018 and 

April 2019 due to differences in reservoir levels, conditions and mixing patterns were similar 

between 2018 and 2019. 

8.4 Sediment Results 

8.4.1 Overview 

Sediment samples were collected from profundal habitat at transects located downstream 

(RG_T4) and upstream (RG_TN) of the Elk River confluence with Koocanusa Reservoir in 

August 2018 and 2019 and analyzed for particle size, and metal and PAH concentrations.  

In April 2018, sediment samples were also collected from littoral habitat at two downstream areas 

(RG_ER and RG_GC) and one upstream area (RG_SC) to provide supporting information for the 

 
40 Turbidity measurements were not conducted until June 2018. 
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assessment of fish health and tissue chemistry (Figure 2.7).  Large-volume suspended sediment 

samples were also collected from the epilimnion at RG_DSELK in June, July, and 

September 2018 and 201941 for the analysis of particulate selenium concentrations. 

8.4.2 Sediment Particle Size and Chemistry 

Sediment at profundal stations was primarily composed of silt-sized material, the proportion of 

which did not differ significantly between the downstream and upstream transects in either of the 

2018 and 2019 studies (Figure 8.5).  Statistical analysis of the grain size data indicated a 

significantly higher proportion of clay-sized material downstream in both years compared to 

upstream of the Elk River, but also a significantly lower proportion of sand-sized material 

downstream in 2019, but the incremental differences between downstream and upstream areas 

was small (i.e., less than 10%; Appendix Tables H.C.7 and H.C.9).  Sediment particle size 

distributions at each of the profundal transects in 2018 and 2019 were similar to those observed 

in previous monitoring conducted from 2014 to 2016 (Figure 8.5).  Sediment TOC content at 

profundal stations was not significantly different downstream of the Elk River than upstream in 

2018 or 2019 (Appendix Tables H.C.7 and H.C.9).  Average sediment TOC content in 2019 was 

lower compared to 2018 at both transects, and similar to data collected from 2015 or 2016.  

In 2018, the mean incremental difference in TOC content at each transect between 2018 and all 

other years was small (i.e., ≤1%; Appendix Table H.C.7).  

Sediment at littoral stations was predominantly composed of silt-sized material at most of the Elk 

River mouth and Gold Creek downstream area stations with no significant differences in dominant 

particle sizes were indicated among the three areas (Figure 8.6; Appendix Table H.C.8).  

Sediment TOC content at littoral habitat was significantly higher at the Elk River mouth compared 

to the Sand Creek upstream area; however, the mean incremental differences between and 

among all three littoral areas was small (i.e., maximum of 0.52%).  A statistical difference in %TOC 

was not calculated between the Gold Creek area and Sand Creek upstream area, nor between 

the Elk River mouth and Gold Creek downstream areas (Appendix Tables H.C.5 and H.C.8).   

Several metals (including selenium) and PAHs occurred at significantly higher concentrations in 

profundal sediment collected at the downstream transect than at the upstream transect in each 

of the 2018 and 2019 studies, as well as in littoral sediment at the Elk River mouth compared to 

upstream at the Sand Creek area in 2018 (Figure 8.7; Appendix Tables H.C.7 to H.C.9).  

 
41 Sample preparation and particulate selenium analyses for the RG_DSELK sample collected in September 2019 were 
not able to be conducted at Georgia State University and Brooks Analytical Laboratories, respectively, prior to 
preparation of this report. 



Note: The upstream location was relocated further upstream from the mouth of the Elk River in August 2015 and 2016. Gravel contents were all under detection limits and are not shown in the figure. 

Figure 8.5: Relative Sediment Particle Size and Total Organic Carbon (TOC) Content at Profundal Transect Stations, Koocanusa Reservoir, 2014 to 2019    
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Figure 8.6: Sediment Particle Size and Total Organic Carbon (TOC) Content at 
Koocanusa Reservoir Littoral (April) and Profundal (August) Stations, 2018
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Notes: Individual values are plotted. Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. Means are plotted as horizontal lines when n > 1.

The upstream area was sampled at T2 until April 2015 and this area was relocated further upstream from the mouth of the Elk River (TN) beginning in August 2015.

Figure 8.7:  Parameter Concentrations in Sediment for Parameters Occurring at Concentrations Above Lowest Effects Level (LEL) Sediment Quality Guidelines and Selenium, Koocanusa Reservoir, 2013 to 
2019    
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Figure 8.7:  Parameter Concentrations in Sediment for Parameters Occurring at Concentrations Above Lowest Effects Level (LEL) Sediment Quality Guidelines and Selenium, Koocanusa Reservoir, 2013 to 
2019
Notes: Individual values are plotted. Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. Means are plotted as horizontal lines when n > 1.

The upstream area was sampled at T2 until April 2015 and this area was relocated further upstream from the mouth of the Elk River (TN) beginning in August 2015.
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Sediment at littoral habitat of Gold Creek showed significantly higher concentrations of barium, 

mercury, potassium, and selenium, but no significant differences in PAH concentrations, 

compared to littoral habitat at the Sand Creek upstream area in 2018 (Appendix Table H.C.8).  

Among the metals, arsenic, iron, manganese, and nickel concentrations in sediment were above 

LEL of the BC sediment quality guidelines at one or more of the downstream profundal transect 

stations in both 2018 and 2019, as were concentrations of cadmium, iron, manganese, and nickel 

at the Elk River mouth and/or Gold Creek area littoral stations in 2018 (Figure 8.7).  With the 

exception of cadmium, these metals also occurred at concentrations above LEL sediment quality 

guidelines at one or more of the upstream profundal transect stations in 2018 and 2019, and at 

one or more littoral habitat stations located upstream at the Sand Creek area in 2018 

(Figure 8.7; Appendix Tables H.C.4 to H.C.6).  Among the PAHs, 2-methylnaphthalene and 

phenanthrene concentrations in sediment were above LEL sediment quality guidelines at one or 

more of the downstream profundal transect stations in 2018 and 2019, and at more than two 

littoral stations at the Elk River mouth in 2018.  Concentrations of benz(a)anthracene, 

benzo(b&j)fluoranthene, chrysene, and dibenz(a,h)anthracene were also above LEL sediment 

quality guidelines at one of the littoral stations (Station ER-2) at the Elk River mouth in 2018.  

Notably, concentrations of all metals and PAHs in sediment at all profundal transect stations and 

all littoral stations located downstream and upstream of the Elk River were below established 

Severe Effect Level (SEL) provincial sediment quality guidelines in 2018 and 2019, as applicable. 

Concentrations of several metals (including arsenic, cadmium, manganese, and nickel which 

were observed at concentrations above LEL, and selenium) and PAHs were consistently shown 

to be significantly higher at profundal stations located downstream of the Elk River compared to 

upstream in 2015, 2016, 2018, and 2019 (Appendix Table H.C.10) 42.  For all metals that occurred 

at significantly higher concentrations at the downstream transect compared to the upstream 

transect, with the exception of phosphorus, all were present at significantly lower concentrations 

in 2018 and/or 2019 compared to 2015 at transects located both downstream and upstream of 

the Elk River (Appendix Table H.C.10).  In addition, a number of PAHs, including 

benzo(b&j)fluoranthene, benzo(b+j+k)fluoranthene, chrysene, fluoranthene, perylene, and 

phenanthrene, occurred in significantly lower concentrations in 2019 relative to 2015 for sediment 

sampled downstream of the Elk River (Appendix Table H.C.10).  Magnesium and strontium 

concentrations in sediment at both the downstream and upstream profundal transects, and 

zirconium concentrations in sediment at the downstream profundal transect, were the only metals 

that showed significantly higher concentrations in 2018 and 2019 compared to 2015 and/or 2016 

(Appendix Table H.C.10). 

 
42 2014 was not included in the analyses because the upstream station (RG_T2) was relocated to RG_TN in 2015. 
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8.4.3 Suspended Sediment Selenium Concentrations 

Large-volume suspended sediment samples collected from RG_DSELK in June, July, and 

September 2018, and June, July, and September 2019 were compared to samples collected from 

both the epilimnion (and hypolimnion in 2019) from stations within the Montana portion of the 

reservoir (International Boundary, Tenmile [Tenmile], and Forebay in May, July, and 

September 2018, and International Boundary [LIBBOR] and Forebay [LIBFB] in May, July, and 

September 2019; Figure 8.8).  Suspended sediment selenium concentrations at RG_DSELK in 

July and September 2018 were higher than in those collected from Montana during the same time 

frame, but less in 2019 (Figure 8.8; Table 8.5)43.  Water samples collected concurrently with the 

suspended sediment samples had higher concentrations of total and dissolved selenium in 

samples collected 3 m from the bottom of the water column in July and September 2019 

(Table 8.5).  Concentrations of total and dissolved selenium in water samples appeared to be 

higher in July and September compared to June in both 2018 and 2019. 

8.5 Plankton Results 

8.5.1 Overview 

Phytoplankton and zooplankton community structure, and zooplankton tissue selenium 

concentrations, were assessed downstream (RG_T4) and upstream (RG_TN) of the Elk River in 

August/September 2018 (Figure 2.7).  Additional zooplankton community and tissue samples 

were also collected in June 2018 to explore potential differences between spring and summer 

seasons based on an ENV (2018) requirement.  In addition, zooplankton tissue chemistry data 

from the Montana portion of the reservoir were incorporated into the 2018 dataset.  The 2018 

zooplankton community and tissue chemistry samples were collected as a composite sample 

through the entire water column depth at five stations along each of a downstream and upstream 

transect in June and September, and as a composite sample through the top 10 m of the water 

column at these same transects and stations in August.  The additional samples retrieved in 

August were used to explore potential methodological influences on zooplankton community 

and/or tissue chemistry features.  Zooplankton tissue chemistry data from the Montana portion of 

the reservoir in 2018 were collected from the top 10 m of the water column. 

In June and August 2019, zooplankton community structure and zooplankton tissue selenium 

concentrations were assessed downstream and upstream of the Elk River at RG_T4 and 

 
43 September 2019 samples from Montana were analyzed well beyond their hold times due to laboratory equipment 
malfunction; however, this does not appear to have had any effects on the results.  September 2019 samples from 
RG_DSELK were lost, but eventually found and analyzed in September 2020, however, these results should be 
interpreted with caution. 



Figure 8.8:  Particulate Selenium Concentrations of Large-Volume Suspended Sediment 
Samples Collected from the Epilimnion of Canadian (RG_DSELK) and Montana (International 
Boundary [LIBBOR] and Forebay [LIBFB]) Portions of Koocanusa Reservoir, 2019

Notes: Concentrations presented as averages where applicable duplicates were collected. Koocanusa Reservoir station in Canada (RG_DSELK) 
is represented by a yellow symbol, and those for Montana stations are represented by grey symbols. Epilimnion samples represented by a square 
symbol, hypolimnion samples represented by a triangle symbol.  September 2019 sample for RG_DSELK was misplaced by the laboratory, and 
although later found, was not processed until September 2020 (i.e., beyond retention time).  No hypolimnion sample was collected for LIBFB in 
September 2019.  Large volume particulate sampling program was not initiated until 2018.
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June c July d September e Junef Julyg September

Sediment 2.0 - 3.42 6.39 7.23 3.14 3.15 ND

Selenium (µg/L) - 2.0 - - - 0.61 0.80 0.91

Dissolved Selenium (µg/L) - - 0.41 0.81 1.04 0.64 0.59 0.89

Selenium (µg/L) - 2.0 - - - 0.54 2.02 1.97

Dissolved Selenium (µg/L) - - 0.74 0.86 1.06 0.59 2.00 1.90

Note: Shaded values were above the respective guideline. ND = No data, September samples still outstanding. "-" indicates no available guidelines.
a Working sediment quality guideline (BC MOE 2015).
b British Columbia Accepted (BCMOE 2017) Water Quality Guidelines for the Protection of Aquatic Life. 
c Average concentration presented, values for sample and duplicate were 3.50 and 3.33 mg/kg dw respectively. 
d Average concentration presented, values for sample and duplicate were 6.31 and 6.46 mg/kg dw respectively. 
e Average concentration presented, values for sample and duplicate were 6.96 and 7.49 mg/kg dw respectively. 
f Average concentration presented, values for sample and duplicate were 3.58 and 2.69 mg/kg dw respectively. 
g Average concentration presented, values for sample and duplicate were 3.47 and 2.82 mg/kd dw respectively.
h Total fraction of selenium not measured in 2018.  Dissolved selenium measured in 2018 is presented as an average of two samples.

Selenium (mg/kg dw)

3 m from 
Surface

Water h

3 m from 
Bottom

Table 8.5: Large Volume Suspended Sediment and Water Samples Collected at RG_DSELK, Koocanusa Reservoir, 2018 and 2019

BC Long-
term 

Guidelineb

BC 
Sediment 
Quality 

Guidelinea

AnalyteMatrix

2018 2019
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RG_TN, respectively.  Zooplankton community and tissue chemistry samples were collected as 

a composite sample through the entire water column depth at five stations along each transect.  

Despite increased sampling effort that included horizontal tows and additional vertical hauls, 

sufficient sample mass for zooplankton tissue analysis was not achieved at RG_TN in June 2019, 

but adequate material was acquired to conduct a community analysis.     

8.5.2 Phytoplankton Community Structure 

Individual phytoplankton community metrics (i.e., total density, biomass, and richness) 

differed among years; however, these differences generally occurred in the same direction at both 

the downstream and upstream transects, indicating a temporal influence (or influences) 

associated with natural, large-scale factors within the reservoir that were unrelated to influences 

from the Elk River discharge (Figure 8.9; Appendix Table H.D.9).  When temporal changes in 

each metric at the upstream transect was considered (i.e., two-way ANOVA conducted), 

no significant differences in phytoplankton total density, biomass, and richness, and dominant 

taxonomic group density and biomass were indicated at the downstream transect s from 2014 to 

2018 with the exception of golden algae and cryptophyte dominant groups (Figure 8.10; 

Appendix Table H.D.9).  Although golden algae density and cryptophyte biomass differed 

significantly between the downstream and upstream transects among the four years of studies, 

no consistent among year differences, including between 2018 and 2015 baseline conditions 

(i.e., the first year RG_TN was sampled), were indicated between transects for these endpoints 

(Figure 8.10; Appendix Table H.D.9) suggesting that these temporal differences likely reflected 

natural annual variability.  The year-to-year differences in phytoplankton community features were 

supported by NMDS analyses, which showed high within-year overlap in taxonomic groupings 

between the downstream and upstream areas, but often considerable separation of taxonomic 

groupings among individual years, for each of the study areas based primarily on MDS1 and 

MDS2 weightings (Figure 8.11).  Overall, the phytoplankton community indicated substantially 

lower density, biomass, and richness within the reservoir in 2016 and 2018, indicating lower 

primary productivity, compared to 2015, but the differences in community features among these 

years was not related to the Elk River discharge given similar among year differences both 

downstream and upstream of the mouth of the river.    

Phytoplankton communities in Koocanusa Reservoir both upstream (RG_TN) and downstream 

(RG_T4) of the Elk River were primarily dominated by diatoms together with moderate relative 

densities of chrysophytes (golden algae) in August 2018 (Figure 8.10; Appendix Table H.D.8).  

The centric diatom Cyclotella pseudostelligera was the dominant species of phytoplankton at both 

areas, both in terms of density and biomass (Appendix Tables H.D.3 and H.D.6).  

The predominance of C. pseudostelligera at both areas in August was believed to reflect flow 
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Downstream (RG_T4) of the Elk River, Koocanusa Reservoir Monitoring Program, 2014 to 
2018

Notes: The upstream location RG_T2 was relocated further upstream of the mouth of the Elk River to RG_TN in 2015. 
Measures of Central Tendency (geometric mean for biomass and density, otherwise mean) are plotted as hor izontal 
lines.  Note the differing y-axis values among density/biomass and relative abundance/biomass plots.

November 2020 | 408 



Note: The upstream location was relocated further upstream from the mouth of the Elk River in August 2015 and 2016. 

Figure 8.10: Relative Density of Major Phytoplankton Groups in Koocanusa Reservoir, August 2014 to 2018  
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from the tributaries near each sampling area providing the upwelling necessary to prevent 

individual organisms from settling out of the photic zone, while at the same time supplying the 

silica/silicon/silicates materials required for frustule formation (H. Larratt, pers. comm. 2016).  

Relatively low nutrient concentrations within Koocanusa Reservoir were also hypothesized to 

prevent C. pseudostelligera from being outcompeted by other organisms such as blue-green 

algae, which prefer higher concentrations of nitrogen and phosphorus 

(i.e., more eutrophic conditions), leading to the dominance of the phytoplankton community by 

this diatom (H. Larratt, pers. comm. 2016).  The densities and biomass of other major 

phytoplankton groups, including chlorophytes, cryptophytes, cyanophytes, and dinoflagellates, 

were variable but generally low, each typically composing less than 5% of the community at 

each station (Figure 8.10).  Phytoplankton total density, biomass, and richness did not differ 

significantly between the downstream and upstream areas in 2018 (Figure 8.9; 

Appendix Table H.D.7).  In addition, there were no downstream-to-upstream differences in 

density or biomass for any of the major phytoplankton groups in 2018 (Figure 8.9; 

Appendix Table H.D.7).   

8.5.3 Zooplankton Community Structure 

Total zooplankton density, biomass, and LPL richness, as well as the density and biomass of 

cladocerans, copepods, and rotifers taxonomic groups, were all higher downstream of the Elk 

River than upstream in June 2018 and 2019 (Figure 8.12).  In June 2018, the zooplankton 

community was dominated by rotifers downstream of the Elk River, and by cladocerans and 

copepods upstream of the Elk River. In June 2019, the community was co-dominated by 

cladocerans and rotifers downstream of the Elk River, and dominated solely by copepods at the 

upstream transect (Figure 8.13).  The differences in density, biomass, richness, and relative 

abundances of dominant groups between years were likely in response to substantially lower 

reservoir levels in June 2018 compared to June 2019 (Figure 2.2) and influences associated with 

differing freshet timing.  These differences suggested a more well-established zooplankton 

community downstream (RG_T4) compared to upstream (RG_TN) of the Elk River in the spring 

(June).  Comparison of 2018 and 201944 indicated that in the spring (June) density LPL richness, 

and the density and biomass of copepods and rotifers, and the density of cladoceran were all 

significantly higher downstream compared to upstream in both 2018 and 2019.  Biomass and 

cladoceran biomass was also significantly higher downstream in June 2019, but not significantly 

different in 2018 (Figure 8.12; Appendix Table H.E.36).  

 
44 These comparisons were made using community samples collected from the entire water column in 2018 and 2019, 
and could not be combined with data from the surficial 10m samples collected prior to 2018 because the methods were 
found to yield significant differences in zooplankton endpoints (Appendix Table H.E.35). 
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Figure 8.12: Zooplankton Community Endpoints Upstream (RG_TN) and Downstream 
(RG_T4) of the Elk River on Koocanusa Reservoir in Spring and Summer, 2018 and 2019

Notes: Measures of Central Tendency (geometric mean for biomass and density, otherwise mean) are plotted as hor izontal 
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Figure 8.12: Zooplankton Community Endpoints Upstream (RG_TN) and Downstream 
(RG_T4) of the Elk River on Koocanusa Reservoir in Spring and Summer, 2018 and 2019

Notes: Measures of Central Tendency (geometric mean for biomass and density, otherwise mean) are plotted as horizontal 
lines.  Note the differing Y-axis values among like density/biomass and relative abundance/biomass plots.
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Figure 8.12: Zooplankton Community Endpoints Upstream (RG_TN) and Downstream 
(RG_T4) of the Elk River on Koocanusa Reservoir in Spring and Summer, 2018 and 2019

Notes: Measures of Central Tendency (geometric mean for biomass and density, otherwise mean) are plotted as horizontal 
lines.  Note the differing Y-axis values among like density/biomass and relative abundance/biomass plots.
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Figure 8.13: Relative Density of Major Zooplankton Groups in Koocanusa Reservoir, 2014 to 2019   
Notes: The upstream location RG_T2 was relocated further upstream from the mouth of the Elk River in August 2015 to RG_TN.  Samples collected prior to 2018 were from the surficial 10m of the water column, whereas samples from 2018 and 2019 were collected 
from the entire water column.
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In mid- to late summer, following a prolonged period in which near full-pool reservoir levels have 

been maintained at both the downstream and upstream transects, the zooplankton community 

was well established both downstream and upstream of the Elk River, with both areas being 

dominated by Copepods based on relative abundance (Figure 8.13).  No significant differences 

in density, biomass, LPL richness, or density and biomass of major groups was observed in either 

2018 or 2019, with the exception of significantly lower cladoceran biomass downstream in 2018, 

and significantly higher rotifer density downstream in 2019 (Figure 8.12; Appendix Table H.E.36).   

Overall, results for both the spring and summer are not indicative of mine-related influences.  

Differences that were observed in the spring community are attributed to fluctuations in water 

levels in the reservoir and annual differences in the timing of freshet.       

Temporal comparison between 2015, 2016, and 2018 for samples collected from the top 10 m of 

the water column, indicated that there were greater difference in total density between 

downstream and upstream areas was observed in 2018 compared to 2015 and 2016, with 

consecutively higher density shown at the downstream area contrasting with no significant 

differences in density shown at the upstream area since 2015 (Appendix Table H.E.37).  

No significant difference in total biomass, nor consistent differences in total richness, were 

observed at the downstream area compared to the upstream area among the 2015, 2016, and 

2018 surveys.  Total biomass and biomass of all three zooplankton groups were significantly 

higher at both downstream and upstream areas since 2015, suggesting an overall change in the 

zooplankton community within the reservoir, rather than an influence associated with the Elk 

River discharge.  Among the dominant taxonomic groups, only the biomass of cladocerans were 

consistently significantly lower at the downstream area compared to upstream of the Elk River 

since 2015, but this difference was not associated with correspondingly lower densities of 

cladocerans suggesting simply smaller sized individuals at the downstream area 

(Appendix Table H.E.37).  In addition, significantly larger differences in cladoceran, copepod, and 

rotifer densities between the downstream and upstream area in 2018 compared to 2015 

(Appendix Table H.E.37).  Overall, despite differences in sampling methods, changes are 

occurring between years and appear to be variable, but are consistently observed both upstream 

and downstream.  Because changes are consistently observed both downstream and upstream 

of the Elk River, they are not expected to be mine-related, but rather a result in the seasonal 

fluctuations of the reservoir levels.   

8.5.4 Zooplankton Tissue Selenium  

Mean selenium concentrations in zooplankton tissue from downstream of the Elk River were 

below the interim BC selenium guideline for dietary effects to benthic invertebrates (4 µg/g dw) 

in June 2018 and 2019, and in August 2019, but not in August and September of 2018 
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(Figure 8.14).  However, mean concentrations of selenium in zooplankton tissue at the 

downstream area were consistently below the EVWQP Level 1 benchmarks for dietary effects 

to fish (11 µg/g dw) and for potential effects to invertebrate reproduction (13 µg/g dw; Teck 2014).  

Mean selenium concentrations in zooplankton tissue collected upstream of the Elk River were 

consistently below the BC guideline and EVWQP Level 1 benchmarks in 2018 and 2019.  In the 

Montana portion of the reservoir, mean tissue selenium concentrations were below the BC 

guideline in both 2017 and 2018 (Figure 8.14). 

Zooplankton tissues collected in summer (i.e., August and/or September) consistently showed 

significantly higher selenium concentrations downstream compared to upstream of the Elk River 

since 2016 (Table 8.6).  However, the magnitude of difference in concentrations between the 

downstream and upstream areas was similar to the 2016 sampling event, and selenium 

concentrations in zooplankton tissue were significantly lower at both the downstream and 

upstream study areas from 2016 to 2019 compared to 2015 (Figure 8.14; Table 8.6). 

8.6 Benthic Invertebrate Results 

8.6.1 Overview 

Benthic invertebrate community samples were collected at profundal areas located downstream 

(RG_T4) and upstream (RG_TN) from the confluence with Elk River in August 2018.  

Composite-taxa benthic invertebrate tissue samples were collected at the same downstream and 

upstream areas in April and August45 of 2018 and 2019, as well as at littoral areas including Elk 

River mouth (RG_ER) and Gold Creek (RG_GC) downstream areas and the Sand Creek 

(RG_SC) upstream area in April 2018, for analysis of selenium concentrations and other metals. 

8.6.2 Benthic Invertebrate Community 

In 2018, the total density of benthic invertebrates ranged from 502 to 3,670 organisms/m2 

downstream of, and 1,835 to 2,614 organisms/m2 upstream of the Elk River, with no significant 

difference in density indicated between areas (Figure 8.15; Appendix Tables H.F.6 and H.F.7).  

Richness downstream of the Elk River ranged from 7 to 12 taxa per station, and although 

significantly lower than the 9 to 13 taxa per station observed upstream of the Elk River, the 

magnitude of the difference between areas was within the natural effect size (i.e., ±2 SD; 

Figure 8.15; Appendix Tables H.F.6 and H.F.7).  The benthic invertebrate community was 

primarily composed of oligochaetes (mostly tubificinae) and insects (various species of 

chironomids, but mainly Chironomus, Procladius, and Tanytarsus) both downstream (RG_T4) 

 
45 The August 2018 sample from RG_T4 was inadvertently ruined in the analytical testing process, and was resampled 
October 9, 2018. 



Figure 8.14:  Concentration of Selenium (µg/g dw) in Zooplankton Tissue Collected at the Canadian (RG_TN and RG_T4) and 
Montana (International Boundary, Tenmile, and Forebay) Portions of Koocanusa Reservoir, 2014 to 2019   

Notes: Individual values are plotted. Means are plotted as horizontal lines. "EC" refers to sampling the entire water column, 10 m refers to the top 10 meters of the water column.  Data from 
Montana stations for 2016 were reported on a wet weight basis (moisture content not available to convert to dry weight), and therefore excluded from this plot.  Montana stations include 
International Boundary, Tenmile, and Forebay.  Sufficient sample sizes could not be collected from upstream of Elk River in June 2019.
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Int. Area Year
RG_TN

(US)
RG_T4

(DS)
US DS US DS

2015 6.16 4.90 -25.7 A B B b b

2016 2.89 3.33 13.2 AB AC C -53.1 -32.0

2018 2.70 4.30 37.2 C AC BD -56.2 -12.2

2019 3.10 3.60 13.9 BC C CD -49.7 -26.53

P-Value < 0.1 and MOD < 0

P-Value < 0.1 and MOD > 0

P-Value <0.1

a MOD = Magnitude of difference between Upstream (US) and Downstream (DS) calculated for each year as MOD = MCTDownstream - MCTUpstream/MCTUpstream x 100%
b Letters indicate pairwise contrasts between Upstream and Downstream differences over time (i.e., years that share a letter have similar MODs)

Note: Analyses based on samples sizes of n = 5.  MCT = Measure of Central Tendency (mean when untransformed, geometric mean when log10-transformed, and 
median when rank transformed). "ns" = non-significant. "-" = not applicable. All pairwise contrasts done using Tukey's Honest Significant Differences (α=0.1), b = 
baseline year.  Baseline was considered to be 2015 to correspond with the year that RG_T2 was relocated to RG_TN. Pairwise contrasts of upstream vs downstream 
differences conducted on the same scale as analysis (i.e., as ratios on log10 transformed endpoints, otherwise additive).

c MOD = (MCTyear - MCTbaseline)/MCTbaseline, where MCTyear is the Measure of Central Tendency for the year of interest, MCTbaseline is the Measure of Central Tendency 
for 2015.

Table 8.6: Temporal Comparison of Zooplankton Tissue Selenium Concentrations Collected in Summer from 2015 to 2019 at 
Koocanusa Reservoir Downstream (RG_T4) and Upstream (RG_TN) Transects

Endpoint
Transfor- 

mation

ANOVA P-Values

Year

MCT
US vs. DS 

MODa

US vs. DS 

Contrastb

Temporal 
Differences

Temporal MOD 

vs Baselinec

Selenium  
(mg/kg dw)

rank <0.01 - -
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Figure 8.15: Benthic Invertebrate Community Endpoints from Upstream (RG_T2 and RG_TN) 
and Downstream (RG_T4) of the Elk River on Koocanusa Reservoir, 2014 to 2018

Notes: The upstream location RG_T2 was relocated further upstream of the mouth of the Elk River in 2015 to RG_TN. 
Measures of Central Tendency (geometric mean for biomass and density, otherwise mean) are plotted as horizontal lines.
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Figure 8.15: Benthic Invertebrate Community Endpoints from Upstream (RG_T2 and RG_TN) 
and Downstream (RG_T4) of the Elk River on Koocanusa Reservoir, 2014 to 2018

Notes: The upstream location RG_T2 was relocated further upstream of the mouth of the Elk River in 2015 to RG_TN. 
Measures of Central Tendency (geometric mean for biomass and density, otherwise mean) are plotted as horizontal lines.
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Figure 8.15: Benthic Invertebrate Community Endpoints from Upstream (RG_T2 and RG_TN) 
and Downstream (RG_T4) of the Elk River on Koocanusa Reservoir, 2014 to 2018

Notes: The upstream location RG_T2 was relocated further upstream of the mouth of the Elk River in 2015 to RG_TN. 
Measures of Central Tendency (geometric mean for biomass and density, otherwise mean) are plotted as horizontal lines.
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and upstream (RG_TN) of the Elk River (Figure 8.16; Appendix Table H.F.3).  Key differences in 

benthic invertebrate community structure between study areas in 2018 included significantly lower 

total density of nematodes, and total and relative density of Ostracoda downstream compared to 

upstream of the Elk River. Only the Ostracoda endpoints had a magnitude of difference outside 

of an effect size of ±2 (Appendix Table H.F.6 and H.F.7).   

Temporal analyses of benthic invertebrate community data indicated no significant difference in 

richness, and no consistent direction of difference in total density, at the downstream area relative 

to the upstream area since 2015.  Although densities of Ostracoda differed significantly at the 

downstream area relative to the upstream area, no consistent direction of difference was indicated 

between areas among years from 2015 to 2018 (Figure 8.15; Appendix Table H.F.11).  

Shannon’s Diversity and the density of Nematoda were consistently significantly lower 

downstream than upstream of the Elk River, but no significant change in the magnitude of these 

differences occurred among years since 2015.  Chemically, although many metals had 

significantly higher concentrations in sediment downstream of the Elk River compared to 

upstream (see Section 8.4), metals that are elevated relative to guidelines are elevated both 

downstream and upstream of the Elk River (Appendix Tables H.C.4 and H.C.6), 

therefore differences in Shannon’s Diversity are not mine-related.  In addition, mean incremental 

difference in Shannon’s Diversity between downstream and upstream areas was small, further 

supporting that the difference between areas was not ecologically meaningful.  The habitat at both 

the downstream and upstream transects differs with regard to physical characteristics 

(i.e., higher clay and lower sand and silt content downstream relative to upstream), which may 

influence Shannon’s Diversity, and differences may also be influenced by the abundance of 

Nematodes, which have historically been consistently significantly lower downstream of the Elk 

River since 2015.  Nematodes are relatively metal tolerant (Ekschmitt at Korthals 2006), 

and therefore the lower density of this group in the downstream area is not consistent with the 

influences typically associated with metal exposure, and therefore their density is unrelated to Elk 

River discharge.  Analyses conducted using NMDS indicated significant differences in benthic 

invertebrate community composition between downstream and upstream areas and among years 

at both areas based on the first two axes, which were primarily driven by weightings of various 

species of oligochaete worms and chironomid midges (Figure 8.17).  Investigation into changes 

over time indicated that Shannon’s Diversity and Chironomid density were both significantly 

higher in 2016 and 2018 downstream and upstream of the Elk River compared to 2015, 

LPL richness was significantly higher both downstream and upstream in 2016, and Ostracod 

density was significantly lower downstream in 2018 compared to 2015 (Figure 8.15; 

Appendix Table H.F.11).  Overall, downstream and upstream areas remained fairly similar over 



Note: The upstream location was relocated further upstream from the mouth of the Elk River in August 2015 and 2016.

Figure 8.16: Relative Density of Major Benthic Invertebrate Community Groups in Koocanusa Reservoir, August 2014 to 2018    

0

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

RG_T2 RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

Upstream of Elk River Downstream of Elk River Upstream of Elk River Downstream of Elk River Upstream of Elk River Downstream of Elk River Upstream of Elk River Downstream of Elk River

2014 2015 2016 2018

%
 o

f 
C

o
m

p
o

si
ti

o
n

Arachnida Ostracoda Oligochaeta Nematoda Insecta Bivalvia/Mollusca

November 2020 | 424 



Harnischia

Limnodrilus hoffmeisteri

Limnodrilus udekemianus

Tubifex tubifex

Heterotrissocladius

Ostracoda

−0.4

−0.2

0.0

0.2

0.4

0.6

−0.4 −0.2 0.0 0.2 0.4 0.6
MDS1

M
D

S
2

Aulodrilus limnobius

Harnischia

Limnodrilus hoffmeisteri

Limnodrilus udekemianus

Phaenopsectra

Procladius

Tubifex tubifex

−0.4

−0.2

0.0

0.2

0.4

0.6

−0.4 −0.2 0.0 0.2 0.4 0.6
MDS1

M
D

S
3

2014 2015 2016 2018
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Monitoring Program, 2014 to 2018
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drawn for taxa with correlation p−value ≤ 0.01.
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time, with the exception of consistently lower Shannon’s Diversity and Nematode density 

downstream of the Elk River, and some variability in Ostracod density. 

8.6.3 Benthic Invertebrate Tissue Selenium 

Similar selenium concentrations in benthic invertebrate tissues were observed between the 

downstream and upstream profundal (transects) samples collected in August/October 2018 in the 

Canadian portion of the reservoir, but were higher downstream in April 2018 (Figure 8.18).  

With the exception of April upstream sample, selenium concentrations in profundal benthic 

invertebrate tissues collected in 2018 were above the interim BC guideline of 4 µg/g dw, but below 

the EVWQP Level 1 benchmarks for potential effects to invertebrates (13 µg/g dw), and for dietary 

effects to fish (11 µg/g dw) at the downstream area as well as upstream area (Figure 8.18).  

In April 2019, selenium concentrations in benthic invertebrate tissue samples collected 

downstream and upstream of the Elk River were both greater than the interim BC guideline for 

selenium in invertebrate tissue, and were higher downstream (Figure 8.18).  Benthic invertebrate 

tissues collected in August 2019 showed concentrations of selenium below the BC guideline for 

invertebrate tissue both downstream and upstream of the Elk River, and unlike in April, were 

lower downstream (Figure 8.18).   

Selenium concentrations in benthic invertebrate tissues were higher at the mouth of the Elk River 

(RG_ER) compared to upstream at Sand Creek (RG_SC) and downstream at Gold Creek 

(RG_GC) for samples collected from littoral habitat in April 2018 (Figure 8.18).  The mean 

selenium concentrations in benthic invertebrate tissues collected at littoral habitat of the Elk River 

and Sand Creek areas exceeded the interim BC selenium guideline of 4 µg/g dw, but were less 

than the EVWQP Level 1 benchmarks (Figure 8.18). 

Selenium concentrations in benthic invertebrate tissues collected at areas from the Montana 

portion of the reservoir in May 2019 were all above the BC guideline with the exceptions of at 

stations RFMU and TMCA in the Rexford and Tenmile areas, respectively (Figure 8.18).  

Selenium concentration in benthic invertebrate tissue at TMBA was greater than the EVWQP 

Level 1 benchmark for potential effects to invertebrates (13 µg/g dw; Figure 8.18).   

In general, selenium concentrations in benthic invertebrate tissues collected at areas from the 

Canadian portion of the reservoir in 2018 and 2019 were within the range of concentrations 

observed in previous years (2014 to 2016) for each respective study area, and benthic 

invertebrate tissue samples from Montana had similar selenium concentrations as observed in 

samples from downstream of the Elk River in the Canadian portion of the reservoir (Figure 8.18).  



   Profundal    Littoral

Figure 8.18:  Selenium Concentration in Composite Benthic Invertebrate Tissue Samples in Koocanusa Reservoir, 2014 to 2019   

Notes: Means of individual values are plotted as horizontal lines when n > 1.  Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.  The upstream area was 
sampled at T2 until April 2015, and subsequently relocated further upstream from the mouth of the Elk River (RG_TN) beginning in August 2015.  # Sample was inadvertently ruined in the analytical 
testing process (resampled October 9, 2018). * 15 μg/g Level 1 Benchmark for dietary effects to juvenile birds; 13 μg/g Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates; 
11 μg/g Level 1 Benchmark  for dietary effects to juvenile fish (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014); 4 µg/g BC Chronic Interim Guideline for dietary effects to benthic invertebrates 
(BCMOE 2006).  Caution should be applied with comparing benthic invertebrate tissue concentrations between the Canadian and US portions of the reservoir as US data converted to dw using a 
moisture of 73.8% (average from 2018 Canadian samples).
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8.7 Fish Results 

8.7.1 Overview  

Fish were sampled in the Canadian portion of the Koocanusa Reservoir to evaluate endpoints 

indicative of individual and population health in April 2018.  Three areas were sampled in the 

reservoir for the assessment of fish health, including two located downstream from the Elk River 

(Elk River Mouth [RG_ER] and Gold Creek [RG_GC]), and one located upstream from the Elk 

River (Sand Creek [RG_SC]; Figure 8.19).  The fish health survey targeted the collection of 

peamouth chub (PCC) and reside shiner (RSC) prior to the spawning period for each species.  

Recruitment of redside shiners was also assessed in August 2018 and 2019 at each of the three 

fishing areas by confirming the presence of YOY and, as applicable, evaluating YOY endpoints 

of body size and condition. 

Fish tissue samples were collected in both the Canadian and Montana portions of the reservoir 

for selenium chemistry analyses.  Within the Canadian portion of the reservoir, the tissue survey 

targeted 10 female PCC and 10 female RSC in April of 2018 and 2019, and sport fish were 

sampled non-lethally in April, June, and August of 2018 and 2019, from each of the three fishing 

areas indicated above.  Tissue chemistry data from a northern pikeminnow (NSC) study 

conducted in Canada as part of a selenium toxicity study in 2019, and from a variety of fish species 

collected by MFWP at the Kikomun area of the Canadian portion of the reservoir in 

September 2019, were integrated into the analyses.  Tissue chemistry data associated with 

MFWP sampling in the Montana portion of the reservoir in 2018, and from the Rexford (Montana) 

area (Figure 8.19) in May and September of 2019, were also included into the fish 

tissue evaluation.  

8.7.2 Fish Health Assessment 

8.7.2.1 Peamouth Chub (PCC) 

Female PCC were collected from Sand Creek (RG_SC, 22 individuals), Elk River 

(RG_ER, 18 individuals), and Gold Creek (RG_GC, 20 individuals) study areas for fish 

health assessment.  The mean age of female PCC captured at each of the downstream areas did 

not differ significantly from females collected from the upstream area (Table 8.7; Figure 8.20).  

Near the Elk River mouth, female PCC showed significantly lower condition than at the Sand 

Creek upstream area, but no other significant differences in health endpoints were indicated 

between areas (Table 8.7; Figure 8.20).  Female PCC captured at the Gold Creek area showed 

significantly lower body weight and significantly greater relative liver weight compared to female 

PCC sampled at the upstream area (Table 8.7; Figure 8.20).  In all cases, the magnitude of these 

differences were within the applicable critical effect sizes (Table 8.7).  Male PCC were collected 
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Area P-value < 0.1 or Interaction P-value < 0.05

Magnitude of Difference > 25% for Age, Weight-at-age, Relative Gonad Weight, and Relative Liver Weight or > 10% for Condition (EEM effect endpoint)

Covariate P-value > 0.05

Note: "-" indicates no data available
a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model.

c Pairwise comparisons conducted using Tukey's honestly significant differences method (ANOVA and ANCOVA) or Dunn's test with Bonferroni adjustment (Kruskal-Wallis test).
d Calculated as the difference in measure of central tendency (MCT) between areas (downstream area minus upstream area), expressed as a percentage of the upstream area MCT.
e ANCOVA proceeded under the assumption that the slopes are practically parallel (R 2 of interaction model = 0.8942 and R 2 of parallel slope model = 0.8856; a difference < 0.02) following Environment Canada (2012).
f A significant difference was detected between the average rank values between RG_ER and RG_GC (not shown).

Table 8.7:  Statistical Comparisons of Peamouth Chub Health Endpoints between Sand Creek (Upstream), and Elk River and Gold Creek (Downstream) Areas, Koocanusa Reservoir Monitoring Program, 
2018   

Pairwise Comparisonsc

b The median, mean (geometric mean for log 10-transformed variables), and adjusted mean are reported for Kruskal-Wallis, ANOVA and ANCOVA, respectively. The predicted means of the regression line equations are reported for minimum and maximum values of the covariate (where the data sets 
overlap) for ANCOVA when a significant interaction is observed.

- - -0.124 -

Sand 
Creek

Elk
River

Gold 
Creek StatisticInteraction

P-value
Covariate
P-value

Sand 
Creek

Elk 
River

Gold 
Creek

Body Size

Fork Length Fork Length (cm) - 22

Geometric 
Mean

Sex Indicator Endpoint

Variables Sample Size

Test

ANCOVA Model Statistics

Summary Statisticsb

Response Covariate

Survival Age - 22 18 20 ANOVA - - -

Female

log10[Age]

Body Weight

Overall 
Test

P-value
(Area)

Interaction 
Model

Parallel 
Slope 
Model

Covariate Value 
for 

Comparisonsa

Elk River vs. Sand Creek
Gold Creek vs. Sand 

Creek

P-value
Magnitude of 

Difference 

(%)d
P-value

Magnitude of 
Difference 

(%)d

- - -0.283 -

7.97 8.88 6.86

Adjusted Body 
Weight (g)

- 22 18

Mean 23.0 23.0 22.218 20 ANOVA - - -

0.064 -15

Energy 
Usage

Length-at-age
log10[Fork Length 

(cm)]
log10[Age] 22 18

127 119 107 0.077 0.678 -20 ANOVA - - - Mean

- -

Weight-at-age 
log10[Adjusted 

Body Weight (g)]
log10[Age] 22 18 20

22.9 22.4 22.6 0.598 - -20 ANCOVA 0.661 <0.001 7.83
Adjusted 

Mean

-0.090

Relative Gonad 
Weight

log10[Gonad 
Weight (g)]

log10[Adjusted 
Body Weight (g)]

22 18 20 ANCOVA

109 109 0.155 - 0.143ANCOVA 0.602 <0.001 7.83
Adjusted 

Mean
124

Energy 
Storage

Relative Liver 
Weight

log10[Liver Weight 
(g)]

log10[Adjusted 
Body Weight (g)]

22 18 20 ANCOVA

8.48 0.047 0.442 - 0.366 -0.147 <0.001 114
Adjusted 

Mean
7.29 6.37

Condition
log10[Adjusted 

Body Weight (g)]
log10[Fork Length 

(cm)]
22 18 20 ANCOVA 0.184

2.39 0.008 0.798 - 0.041 200.769 <0.001 114
Adjusted 

Mean
1.99 1.90

0.005

Male

Survival Age Age - 32 35 36 K-W

Relative Gonad 
Weight

log10[Gonad 
Weight (g)]

log10[Adjusted 
Body Weight (g)]

33 34 36 ANOVA

Condition
log10[Adjusted 

Body Weight (g)]
log10[Fork Length 

(cm)]
33 34 36

0.935 0.476

- - -<0.001 5.52
Adjusted 

Mean
89.5 85.2 93.0

- - - --
Geometric 

Mean
0.467

0.013 -7.7 0.014 -7.5<0.001 22.6
Adjusted 

Mean
120 111 111

Energy 
Usage

Length-at-age
log10[Fork Length 

(cm)]
log10[Age] 32 35 36 ANCOVA

5.5 0.041 0.069 -9.1 1.000 -- - - Median 5.5 5

Weight-at-age 
log10[Adjusted 

Body Weight (g)]
log10[Age] 32 34 36 ANCOVA 0.118

20.5 0.711 -0.077 <0.001 5.52
Adjusted 

Mean
20.5 20.3

0.340 -

- - -

88.2 90.6 0.254 - - - -

0.410 0.467 0.132

0.687 -1.18 1.05 1.24 0.030f 0.169 -

ANCOVA 0.022e <0.001 20.4
Adjusted 

Mean
87.5

Energy 
Storage

log10[Adjusted 
Body Weight (g)]

33 34 0.391 <0.001 88.8
Adjusted 

Mean
Relative Liver 

Weight
log10[Liver Weight 

(g)]
36 ANCOVA
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Figure             8.20:     Plots to Support the Statistical Comparisons for Female Peamouth Chub 
Health Endpoints, Koocanusa Reservoir, 2018

Notes: Scatterplot x- and y-axes are log10-scaled. Outliers removed from the analysis are plotted as open 
symbols with an X through them. 
Boxplot: box represents Q1, the median, and Q3. Whiskers extend to the minimum and maximum values; 
however, values above Q3 + 1.5IQR or below Q1 − 1.5IQR are plotted as individual points (IQR = Q3 − Q1) 
and the whiskers are truncated to the next value in the dataset. The mean is plotted as a square.
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at the Sand Creek (33 individuals), Elk River (35 individuals), and Gold Creek (36 individuals) 

areas for fish health assessment.  The mean age of male PCC ranged from 5 to 6 years among 

these three study areas, with only those captured at the Elk River area shown to be significantly 

younger compared to males captured at the Sand Creek area (Table 8.7; Figure 8.21).  No other 

significant differences in male PCC health endpoints were indicated at each individual 

downstream area compared to the upstream area (Table 8.7; Figure 8.21).  Both sexes of PCC 

showed a relatively high incidence of tapeworms at all three study areas, ranging from 41.4% 

to 55.7% of individuals at each area, with the highest incidence occurring at the Gold Creek area 

(Table 8.8).   

Temporally, no consistent differences and/or no consistent direction of differences were shown 

for any of the PCC fish health endpoints for either of the sexes over the period from 2014 to 2018 

between the Elk River mouth and upstream areas, nor between the Gold Creek and 

upstream areas (Appendix Tables H.G.34 and H.G.35).  In general, the incidence of tapeworms 

appeared higher in 2018 compared to that shown in previous years (2014 to 2016; Table 8.8). 

8.7.2.2 Redside Shiner (RSC) 

Female RSC were collected from the Sand Creek (33 individuals), Elk River (33 individuals), 

and Gold Creek (35 individuals) areas, for fish health assessment.  The median age of the female 

RSC captured at each of the downstream areas did not differ significantly from that at the 

upstream area, and ranged from 3 to 4 years among all areas (Table 8.9; Figure 8.22).  

Relative liver weight of Elk River area female RSC was significantly greater than that of females 

collected upstream at the Sand Creek area, the magnitude of which was outside of the applicable 

effect size (±25%; Table 8.9; Figure 8.22).  Growth endpoints of length- and weight-at-age were 

both significantly higher in female RSC from the Gold Creek area compared to the Sand Creek 

area, but the magnitude of this difference was within the applicable critical effect size.   

Male RSC were collected from the Sand Creek (48 individuals), Elk River (45 individuals), 

and Gold Creek (46 individuals) areas, for fish health assessment.  The median age of the male 

RSC at the downstream areas did not differ significantly from that at the upstream area 

(Table 8.9; Figure 8.23).  Male RSC sampled at the Gold Creek area showed significantly greater 

relative liver weight compared to those captured at the Sand Creek upstream area, the magnitude 

of which was slightly outside of the applicable critical effect size (Table 8.9; Figure 8.23).  

However, no other significant differences in male RSC health endpoints were indicated between 

the Elk River area and upstream area, nor between the Gold Creek area and the upstream area, 

in 2018 (Table 8.9).  Tapeworms were prevalent in both sexes of RSC, and similar to PCC, the 

highest incidences of tapeworms occurred at the Gold Creek area compared to the Elk River 
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Figure              8.21:   Plots to Support the Statistical Comparisons for Male Peamouth Chub Health 
Endpoints, Koocanusa Reservoir, 2018

Notes: Scatterplot x- and y-axes are log10-scaled. Outliers removed from the analysis are plotted as open 
symbols with an X through them. 
Boxplot: box represents Q1, the median, and Q3. Whiskers extend to the minimum and maximum values; 
however, values above Q3 + 1.5IQR or below Q1 − 1.5IQR are plotted as individual points (IQR = Q3 − 
Q1) and the whiskers are truncated to the next value in the dataset. The mean is plotted as a square.
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2014 2015 2016 2018 2019

Sand Creek 19% 10% 38% 42% 40%

Elk River 9.1% 1.9% 23% 41% 10%

Gold Creek 35% 5.3% 23% 56% 80%

Sand Creek - 11% 30% 14% 10%

Elk River - 46% 38% 24% 20%

Gold Creek - 83% 37% 35% 10%

Sand Creek - 0.038% 2.9% 0.0% -

Elk River - 3.0% 20% - -

Gold Creek - 2.9% 7.1% 0.0% -

Sand Creek - 0% 7.7% 0.0% -

Elk River - 0% 2.4% 17.0% -

Gold Creek - 0% 3.1% 0.0% -

Note: "-" indicates no data available

Peamouth Chub
(April)

Redside Shiner 
(April)

Northern Pikeminnow 
(June)

Table 8.8: Summary of Body Cavity Tapeworms at Sand Creek, Elk River, and Gold 
Creek Study Areas in Koocanusa Reservoir, 2014 to 2016, 2018, and 2019

Fish Species
(Collection Month)

Study Area

Parasites
(body cavity tapeworm)

Yellow Perch 
(April)
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Area P-value < 0.1 or Interaction P-value < 0.05

Magnitude of Difference > 25% for Age, Weight-at-age, Relative Gonad Weight, and Relative Liver Weight or > 10% for Condition (EEM effect endpoint)

Covariate P-value > 0.05

Note: "-" indicates no data available
a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model.

c Pairwise comparisons conducted using Tukey's honestly significant differences method (ANOVA and ANCOVA) or Dunn's test with Bonferroni adjustment (Kruskal-Wallis test).
d Calculated as the difference in measure of central tendency (MCT) between areas (downstream area minus upstream area), expressed as a percentage of the upstream area MCT.
e One outlier (Fish ID: RG_GC_RSC_85_20180428; Studentized residual = -4.6) was removed from the analysis.
f A significant difference was detected between the average rank values between RG_ER and RG_GC (not shown); however, the median values for the areas are the same.
g A significant difference was detected between the average rank values between RG_ER and RG_GC (not shown).

Pairwise Comparisonsc

b The median, mean (geometric mean for log10-transformed variables), and adjusted mean are reported for Kruskal-Wallis, ANOVA and ANCOVA, respectively. The predicted means of the regression line equations are reported for minimum and maximum values of the covariate (where the data sets overlap) for 
ANCOVA when a significant interaction is observed.

Sex Indicator Endpoint

Variables Sample Size

Test

ANCOVA Model Statistics

Summary Statisticsb
Overall 

Test
P-value
(Area)

Interaction 
Model

Parallel 
Slope 
Model

Covariate Value 
for 

Comparisonsa

Elk River vs. Sand Creek
Gold Creek vs. Sand 

Creek

Sand 
Creek

Elk 
River

Gold 
Creek

P-value
Magnitude of 

Difference 

(%)d
P-value

Magnitude of 
Difference 

(%)d

-

Response Covariate
Sand 
Creek

Elk 
River

Gold 
Creek StatisticInteraction

P-value
Covariate
P-value

- -

Body Size
Fork Length Fork Length (cm) - 33

Median 4 4 3 0.296 -35 35 K-W - - -Survival Age

- - -

Body Weight
Adjusted Body 

Weight (g)
- 33 35

Mean 9.72 9.83 9.93 0.676 -35 35 ANOVA - - -

- -

Energy 
Usage

Length-at-age
log10[Fork Length 

(cm)]
Age 33 35

10.6 10.8 11.2 0.743 - -35 ANOVA - - - Mean

0.021 4.7

Weight-at-age 
log10[Adjusted 

Body Weight (g)]
Age 33 35 35

9.54 9.61 9.99 0.016 0.906 -35 ANCOVA 0.459 <0.001 3.51
Adjusted 

Mean

14

Relative Gonad 
Weight

log10[Gonad 
Weight (g)]

log10[Adjusted 
Body Weight (g)]

33 35 35 ANCOVA

10.2 11.5 0.042 0.972 - 0.059ANCOVA 0.526 <0.001 3.51
Adjusted 

Mean
10.1

0.750

Energy 
Storage

Relative Liver 
Weight

log10[Liver Weight 
(g)]

log10[Adjusted 
Body Weight (g)]

33 35 35 ANCOVA

0.429

35 34e ANCOVA 0.640 <0.001 9.78
Adjusted 

Mean
10.9

- - - -0.056 <0.001 10.8
Adjusted 

Mean
0.442 0.412

Condition
log10[Adjusted 

Body Weight (g)]
log10[Fork Length 

(cm)]

33 35 35 ANCOVA 0.668

0.175 0.053 0.042 25 0.514 -0.333 <0.001 10.8
Adjusted 

Mean
0.158 0.198

33

0.750 - - - -<0.001 9.78
Adjusted 

Mean
10.9 10.8 10.8

-

Male

Survival Age Age - 47 45

10.8 10.9 0.859 - - -

Female

Age - 33

0.393 -

Energy 
Usage

Length-at-age
log10[Fork Length 

(cm)]
log10[Age] 47 45

3 3 3

Adjusted 
Mean

0.102 0.0818 0.0949

0.008 f 0.303 -46 K-W - - - Median 

- -

Weight-at-age 
log10[Adjusted 

Body Weight (g)]
log10[Age] 47 44 46

9.37 9.51 9.27 0.151 - -46 ANCOVA 0.882 <0.001 3.24
Adjusted 

Mean

-

Relative Gonad 
Weight

log10[Gonad 
Weight (g)]

log10[Adjusted 
Body Weight (g)]

48 45 46 ANCOVA

10.2 9.38 0.096g 0.551 - 0.439ANCOVA 0.861 <0.001 3.24
Adjusted 

Mean
9.84

<0.001 9.80 0.113 -

Adjusted 
Mean

9.84
Condition

log10[Adjusted 
Body Weight (g)]

log10[Fork Length 
(cm)]

48 45 46 ANCOVA 0.158

0.144 0.058 0.188 - 0.063 260.474 <0.001 9.80
Adjusted 

Mean
0.114 0.137

48 9.81 9.73 0.706 - - -

0.354 - - - -9.85 9.67

Table 8.9:  Statistical Comparisons of Redside Shiner Health Endpoints between Sand Creek (Upstream) and Elk River and Gold Creek (Downstream) Areas, Koocanusa Reservoir Monitoring Program, 2018

0.568 <0.001 9.37

Energy 
Storage

Relative Liver 
Weight

log10[Liver Weight 
(g)]

log10[Adjusted 
Body Weight (g)]

48 45 46 ANCOVA

45 45f ANCOVA -

<0.001 9.38
Adjusted 

Mean
9.87

- - -0.885
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Figure              8.22:   Plots to Support the Statistical Comparisons for Female Redside Shiner 
Health Endpoints, Koocanusa Reservoir, 2018

Notes: Scatterplot x- and y-axes are log10-scaled. Outliers removed from the analysis are plotted as open 
symbols with an X through them. 
Boxplot: box represents Q1, the median, and Q3. Whiskers extend to the minimum and maximum values; 
however, values above Q3 + 1.5IQR or below Q1 − 1.5IQR are plotted as individual points (IQR = Q3 − Q1) 
and the whiskers are truncated to the next value in the dataset. The mean is plotted as a square.
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Figure              8.23:   Plots to Support the Statistical Comparisons for Male Redside Shiner Health 
Endpoints, Koocanusa Reservoir, 2018 

Notes: Scatterplot x- and y-axes are log10-scaled. Outliers removed from the analysis are plotted as open 
symbols with an X through them.
Boxplot: box represents Q1, the median, and Q3. Whiskers extend to the minimum and maximum values; 
however, values above Q3 + 1.5IQR or below Q1 − 1.5IQR are plotted as individual points (IQR = Q3 − Q1) 
and the whiskers are truncated to the next value in the dataset. The mean is plotted as a square.
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downstream and Sand Creek upstream areas (Table 8.8).  In general, the incidence of tapeworms 

in RSC was lower in 2018 than during previous years (2014 to 2016; Table 8.8).   

Temporal comparisons indicated no consistent differences and/or no consistent direction of 

differences for any of the RSC fish health endpoints for either of the sexes over the period from 

2015 to 2018 between the Elk River mouth and upstream areas, nor between the Gold Creek and 

upstream areas (Appendix Tables H.G.36 and H.G.37).  The only exceptions were significantly 

greater weight-at-age and length-at-age in female RSC from the Gold Creek area compared to 

the upstream area, but overall this difference was within the critical effect size of ±25% 

(Appendix Table H.G.36).   

8.7.2.3 Redside Shiner Recruitment 

In 2018, RSC were captured from the Sand Creek (380 individuals), Elk River (311 individuals), 

and Gold Creek (293 individuals) areas, and in 2019, a total of 130 individuals in Sand Creek, 

200 in Elk River, and 279 in Gold Creek (Appendix Table H.G.6 and H.G.24).  Although the CPUE 

of RSC was lower at Elk River and Gold Creek downstream areas compared to the Sand Creek 

upstream area in 2018 and 2019, YOY required for completion of the recruitment survey were all 

captured in one or two seine hauls at each area, indicating that RSC were plentiful at each of the 

three study areas (Appendix Table H.G.6 and H.G.24).  Of the RSC captured in each area, 112, 

117, and 145 were categorized as YOY from the Sand Creek, Elk River, and Gold Creek 

areas, respectively (Table 8.10).  The corresponding proportion of YOY in these sampled 

populations was 29%, 38%, and 49%, respectively in 2018, and 100% at all areas in 2019.  

Therefore, a higher proportion of YOY was observed at the downstream areas compared to the 

upstream area in 2018, and no difference in 2019, suggesting no adverse influences on RSC 

recruitment at the downstream areas.   

Indicators of body size, including both fork length and body weight, were significantly greater in 

RSC YOY captured downstream at the Elk River area compared to those captured at the Sand 

Creek area in 2018 (Table 8.10; Figure 8.24).  The 2019 results for Elk River differed from those 

observed in 2018, which indicated that both fork length and body weight were significantly greater 

in RSC YOY captured downstream at Elk River compared to upstream at Sand Creek.  In addition, 

Elk River RSC YOY had a significantly lower condition than observed upstream at Sand Creek, 

which is opposite to the results observed in 2019 (Tables 8.10 and 8.11; Figures 8.24 and 8.25).  

Despite being larger, RSC YOY at the Elk River area showed significantly lower condition 

compared to those captured at the Sand Creek area in 2018 (Table 8.10; Figure 8.24), whereas in 

2019, Elk River Mouth RSC YOY were significantly shorter than those sampled upstream at Sand 

Creek but had significantly higher condition compared to those captured at the Sand Creek area 

outside of the effect size of ±10% for condition (Table 8.11; Figure 8.25).  Indicators of body size, 



Area P-value < 0.1 or Interaction P-value < 0.05

Magnitude of Difference > 10% for Condition (EEM effect endpoint)

Covariate P-value > 0.05
a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model.

c Pairwise comparisons conducted using Tukey's honestly significant differences method (ANOVA and ANCOVA) or Dunn's test with Bonferroni adjustment (Kruskal-Wallis test).
d Calculated as the difference in measure of central tendency (MCT) between areas (downstream area minus upstream area), expressed as a percentage of the upstream area MCT (except for the K-S test; see footnote e).

f One outlier (Fish ID: RG_SC_RSC_50_20180829; Studentized residual = -5.5) was removed from the analysis.
g ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.9513 and R2 of parallel slope model = 0.9499; a difference < 0.02) following Environment Canada (2012).
h ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.9547 and R2 of parallel slope model = 0.9534; a difference < 0.02) following Environment Canada (2012).

Pairwise Comparisonsc

b The median, mean (geometric mean for log10-transformed variables), and adjusted mean are reported for Kruskal-Wallis, ANOVA and ANCOVA, respectively. The predicted means of the regression line equations are reported for minimum and maximum values of the 
covariate (where the data sets overlap) for ANCOVA when a significant interaction is observed.

e Calculated as the maximum difference in the cumulative relative frequency distributions (CRFD) between areas. A negative difference implies that the downstream area has a greater number of fish with length measures that are less than where the maximum difference 
in CRFDs was observed. A positive difference implies that the downstream area has fewer fish with length measures that are less than where the maximum difference in CRFDs was observed. 

Indicator Endpoint

Variables Sample Size

Test

ANCOVA Model Statistics

Summary Statisticsb

Interaction 
Model

Parallel 
Slope 
Model

Covariate Value 
for 

Comparisonsa

Elk River vs. Sand Creek
Gold Creek vs. Sand 

Creek

Sand 
Creek

Elk 
River

P-value
Magnitude of 

Difference 

(%)d
P-value

Magnitude of 
Difference 

(%)d

Response Covariate
Sand 
Creek

Elk 
River

Gold 
Creek StatisticInteraction

P-value
Covariate
P-value

Gold 
Creek

Body Weight
log10[Body 
Weight (g)]

- 112 117

Geometric 
Mean

26.2 28.6 30.1 <0.001117 145 ANOVA - - -

0.001 39

Fork Length
log10[Fork 

Length (mm)]
-

Energy 
Storage

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (mm)]

112 117

0.183 0.228 0.254 <0.001 25145 ANOVA - - -
Geometric 

Mean

<0.001 -6.5

28.4
Adjusted 

Mean
0.231 0.224 0.215

0.173 -28.4
Adjusted 

Mean
0.230 0.224 0.215

Table 8.10:  Statistical Comparisons of Juvenile Redside Shiner Health Endpoints at Elk River and Gold Creek (Downstream) Areas Compared to the Sand Creek (Upstream) Area, Koocanusa Reservoir 
Monitoring Program, 2018   

111f 117 145 ANCOVA 0.005h <0.001 0.065 -3.0 <0.001 -7.0

145 ANCOVA 0.005g <0.001

8.8 <0.001 15

Body Size

112
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Notes: Scatterplot x- and y-axes are log10-scaled. Outliers removed from the analysis are plotted as 
open symbols with an X through them. 
Boxplot: box represents Q1, the median, and Q3. Whiskers extend to the minimum and maximum 
values; however, values above Q3 + 1.5IQR or below Q1 − 1.5IQR are plotted as individual points (IQR 
= Q3 − Q1) and the whiskers are truncated to the next value in the dataset. The mean is plotted as a 
square.
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Indicates area P-value < 0.1 or Interaction P-value < 0.05.

Indicates Magnitude of Difference > 10% for Condition (EEM effect endpoint).

Indicates covariate P-value > 0.05.

Note: "-" indicates no data available.
a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model.

c Pairwise comparisons conducted using Tukey's honestly significant differences method (ANOVA and ANCOVA) or Dunn's test with Bonferroni adjustment (Kruskal-Wallis test).
d Magnitude of Difference (MOD) calculated as the difference in measure of central tendency (MCT) between areas (downstream area minus upstream area), expressed as a percentage of the upstream area MCT (except for the K-S test).
e ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.8979 and R2 of parallel slope model = 0.8921; a difference < 0.02) following Environment Canada (2012).
f One outlier (Fish ID: RG.SC.RSC.56 Stdnt resid: 10.983) was removed from the analysis.
g Two outliers (RG.ER.RSC.22 Stdnt resid: -4.631; RG.ER.RSC.23 Stdnt resid: -4.279) were removed from the analysis.
h ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.9355 and R2 of parallel slope model = 0.9312; a difference < 0.02) following Environment Canada (2012).
i Only fish where fork length (Fork Length < 3.5 cm) overlapped between all three areas included.
j ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.8484 and R2 of parallel slope model = 0.8397; a difference < 0.02) following Environment Canada (2012).
k One outlier (Fish ID: RG.SC.RSC.56 Stdnt resid: 10.574) was removed from the analysis.
l Two outliers (RG.ER.RSC.22 Stdnt resid: -4.467; RG.ER.RSC.23 Stdnt resid: -4.127) were removed from the analysis.
m ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.9037 and R2 of parallel slope model = 0.8972; a difference < 0.02) following Environment Canada (2012).

2.53

0.888 2.1

87k 98l 86 ANCOVA <0.001m <0.001 2.42
Adjusted 

Mean
0.130 0.148 0.135 <0.001 <0.001 14 0.517 3.9

<0.001 2.42
Adjusted 

Mean
0.133 0.144 0.088 0.089 8.7

Conditioni log10[Body 
Weight (g)]

log10[Fork 
Length (mm)]

88 100 86 ANCOVA <0.001j 0.136

Energy 
Storage

Pairwise Comparisonsc

Interaction 
Model

Parallel Slope 
Model Covariate Value 

for 

Comparisonsa

Elk River vs. Sand Creek
Gold Creek vs. Sand 

Creek

Magnitude of 

Difference (%)d P-value

Indicator Endpoint

Variables Sample Size

Test

ANCOVA Model Statistics

Response Covariate
Sand 
Creek

Elk River

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (mm)]

100 100 <0.001-4.0100 K-W - - 12

100 100 100 K-W

2.50 2.40 2.80 <0.001 0.050- Median

55<0.001 0.115 -12

Body Size

Fork Length
log10[Fork 

Length (mm)]
-

Body Weight
log10[Body 
Weight (g)]

-

Gold 
Creek Statistic

Summary Statisticsb

0.126 0.220

100 100 100 ANCOVA <0.001e <0.001 2.53
Adjusted 

Mean

0.142- - -

Adjusted 
Mean

0.153 0.166 0.155 0.086 0.088 8.1

<0.001

0.578

Median

3.1

b The median, mean (geometric mean for log10-transformed variables), and adjusted mean are reported for Kruskal-Wallis, ANOVA and ANCOVA, respectively. The predicted means of the regression line equations are reported for minimum and maximum values of the covariate (where the data sets overlap) for 
ANCOVA when a significant interaction is observed.

0.150 0.170 0.155 <0.001 <0.001 13

0.936 1.3

99f 98g 100 ANCOVA <0.001h <0.001

Table 8.11:  Statistical Comparisons of Juvenile Redside Shiner Health Endpoints at Elk River and Gold Creek (Downstream) Areas Compared to the Sand Creek (Upstream) Area, Koocanusa Reservoir Monitoring 
Program, 2019

Magnitude of 

Difference (%)dInteraction
P-value

Covariate
P-value

Sand 
Creek

Elk 
River

Gold 
Creek

P-value

Overall 
Test

P-value
(Area)
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including both fork length and body weight, were also significantly greater in RSC YOY captured 

downstream at Gold Creek compared to those captured at the Sand Creek area in 2018 

(Table 8.10; Figure 8.24).  Despite being larger, RSC YOY at the Gold Creek area showed 

significantly lower condition compared to those captured at the Sand Creek area (Table 8.10).  

In 2019, Gold Creek YOY were significantly longer and heavier than those captured at Sand 

Creek, but no difference in YOY condition was indicated between areas (Table 8.11; Figure 8.25).  

Similar to 2018, Gold Creek YOY were significantly larger than upstream at Sand Creek; however, 

no difference in condition was observed in 2019 whereas in 2018 it was significantly lower than 

Sand Creek.  In general, the magnitude of the indicated differences between the downstream and 

upstream areas were within applicable natural effect sizes for each of the endpoints evaluated 

(Table 8.10). 

8.7.3 Fish Tissue Selenium 

8.7.3.1 Muscle 

Muscle tissue from PCC collected at all areas within the Canadian portion of the reservoir had 

selenium concentrations below the BC fish muscle tissue guideline (4 µg/g dw) and the US EPA 

criterion (11.3 µg/g dw) in 2018 and 2019 (Figure 8.26).  Temporal comparisons indicated 

significantly higher selenium concentrations in PCC muscle tissue at the Elk River and Gold Creek 

areas compared to the Sand Creek area from 2014 to 2019 (Appendix Table H.H.13).  

Concentrations of selenium in muscle tissue did not change appreciably relative to base year 

(2014) for PCC, with the exception of increases muscle tissue at Sand Creek in 2015 and 2016, 

and Gold Creek in 2016, and a significant decrease in muscle tissue at Elk River in 2019 

(Appendix Table H.H.13).  

Selenium concentrations in RSC muscle tissue were less than the BC guideline and the US EPA 

criterion throughout the reservoir in 2018 and 2019 with the exception of the Tenmile area of 

Montana where the mean concentration (n = 10) was above the BC guideline in May 2018 

(Figure 8.26).  Muscle selenium concentrations in RSC from the Elk River area were significantly 

higher than at the Sand Creek area in 2016, as were those from the Gold Creek area relative to 

the Sand Creek area in all years from 2016 to 2019 (Appendix Table H.H.13).  Fish captured in 

Montana from Rexford in 2019 and Tenmile in 2018 had significantly higher muscle selenium 

concentrations than Sand Creek.  Changes over time indicated no consistent differences from 

2015 to 2019, with the exception of a significant decrease in selenium concentration in Elk River 

in 2019, and a significant increase in Gold Creek in 2018 relative to 2014 

(Appendix Table H.H.13).  



Figure 8.26:  Concentrations of Selenium (µg/g dw) in Fish Muscle in Koocanusa Reservoir, 2008 to 2019

Notes: Individual values from muscle or filet are plotted. Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. Means are plotted as horizontal lines when n > 1. Sand Creek study area is upstream of the Elk River confluence, while the Elk River and Gold Creek study areas are 
downstream of the Elk River. Sand Creek, Elk River, and Gold Creek samples were collected by Teck, with the exception of some samples for Sand Creek that were collected by MT DEQ. All other sampling areas in the Koocanusa Reservoir are in the United States and samples were collected by MT DEQ. Data from 2019 are 
indicated by *.
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Figure 8.26:  Concentrations of Selenium (µg/g dw) in Fish Muscle in Koocanusa Reservoir, 2008 to 2019
Notes: Individual values from muscle or filet are plotted. Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. Means are plotted as horizontal lines when n > 1. Sand Creek study area is upstream of the Elk River confluence, while the Elk River and Gold Creek study areas are downstream of the Elk River. Sand 
Creek, Elk River, and Gold Creek samples were collected by Teck, with the exception of some samples for Sand Creek that were collected by MT DEQ. All other sampling areas in the Koocanusa Reservoir are in the United States and samples were collected by MT DEQ. Data from 2019 are indicated by *.
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Figure 8.26:  Concentrations of Selenium (µg/g dw) in Fish Muscle in Koocanusa Reservoir, 2008 to 2019

Notes: Individual values from muscle or filet are plotted. Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. Means are plotted as horizontal lines when n > 1. Sand Creek study area is upstream of the Elk River confluence, while the Elk River and Gold Creek study areas are downstream of 
the Elk River. Sand Creek, Elk River, and Gold Creek samples were collected by Teck, with the exception of some samples for Sand Creek that were collected by MT DEQ. All other sampling areas in the Koocanusa Reservoir are in the United States and samples were collected by MT DEQ. Data from 2019 are indicated by *. The June 
and July data for Northern Pikeminnow were from the toxicity study.
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Figure 8.26:  Concentrations of Selenium (µg/g dw) in Fish Muscle in Koocanusa Reservoir, 2008 to 2019

Notes: Individual values from muscle or filet are plotted. Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. Means are plotted as horizontal lines when n > 1. Sand Creek study area is upstream of the Elk River confluence, while the Elk River and Gold Creek study areas are downstream of the Elk River. 
Sand Creek, Elk River, and Gold Creek samples were collected by Teck, with the exception of some samples for Sand Creek that were collected by MT DEQ. All other sampling areas in the Koocanusa Reservoir are in the United States and samples were collected by MT DEQ. Data from 2019 are indicated by *.
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Mean selenium concentrations in NSC muscle tissues were below the BC guideline and US EPA 

criterion throughout the Canadian and Montana portions of the reservoir in 2018 and 2019 

(Figure 8.26).  Comparisons between downstream and upstream indicated that NSC muscle 

selenium concentrations were significantly higher in the Elk River area than Sand Creek in 2014, 

2015, and 2018, and significantly lower in Rexford in 2019 (Appendix Table H.H.13).  At Elk River, 

no consistent differences were observed over time, but significantly lower selenium 

concentrations were observed from 2016 to 2019 relative to base year (2014), and also at Gold 

Creek in 2019 (Appendix Table H.H.13). 

Among sport fish, mean selenium concentrations46 in muscle tissue were above the BC guideline 

only in westslope cutthroat trout (WCT) captured at the Elk River and Rexford areas, and in 

mountain whitefish (MW) captured at the Sand Creek area (n = 1), in 2018 and/or 2019 but below 

their respective species specific benchmarks of 15.5 µg/g dw (WCT) and 29.3 µg/g dw 

(MW; Figure 8.26).  However, mean selenium concentrations in all sport fish muscle tissue 

samples were below the US EPA criterion in 2018 and 2019 (Figure 8.26).  Sufficient samples 

sizes for statistical comparison of selenium concentrations in muscle tissue between areas 

located downstream and upstream of the Elk River were not available for sport fish species in 

2018 or 2019 with the exception of Kokanee (KO).  Selenium concentrations in KO muscle tissue 

did not differ significantly between the Elk River and Sand Creek areas, but was significantly lower 

and higher at the Gold Creek and Rexford areas, respectively, than at the Sand Creek area in 

2014 and 2018/2019 respectively (Appendix Table H.H.13).  These findings were consistent with 

those of previous surveys, suggesting no changes in these differences between areas 

downstream and upstream of the Elk River since 2014/2015 (Appendix Table H.H.13). 

8.7.3.2 Ovary 

Mean selenium concentrations in ovaries of PCC collected at the Gold Creek downstream and 

Sand Creek upstream areas were greater than the BC ovary tissue guideline (11 µg/g dw), but 

below the US EPA criterion (15.1 µg/g dw), and the EVWQP Level 1 benchmark for reproductive 

effects to fish (18 µg/g dw; Figure 8.27) in 2018 and 2019.  Mean selenium concentrations in PCC 

ovaries collected at the Elk River and Rexford (MT) areas were significantly lower than 

concentrations measured in PCC ovaries at the Sand Creek area in 2019, but not in 2018 

(Appendix Table H.H.13).  Investigation into changes over time relative to base year (2014) 

indicated significantly higher ovary selenium concentrations in Sand Creek from 2015 to 2019, 

Elk River from 2015 to 2018, and in Gold Creek in 2019 relative to 2014 (Appendix Table H.H.13). 

 
46 Or in some cases, only a single sample was collected. 



Figure 8.27:  Concentrations of Selenium (µg/g dw) in Fish Gonads or Ovary, Koocanusa Reservoir, 2008 to 2019

Notes: Individual values are plotted. Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. Means are plotted as horizontal lines when n > 1.  Sand Creek study area is upstream of the Elk River confluence, while the Elk River and Gold Creek study areas are downstream of the Elk River. 
Sand Creek, Elk River, and Gold Creek samples were collected by Teck.  All other sampling areas in the Koocanusa Reservoir are in the United States and samples were collected by MT DEQ.  MT DEQ also collected some samples in Sand Creek (2013 samples).  All samples collected by Teck were ovary samples. All samples 
collected by MT DEQ were labelled as gonads or ovary samples. The new data are indicated by *.  Ovaries for peamouth chub and redside shiner were not fully developed at the time of collection, therefore selenium concentrations are not representative of ripe ovaries and should be interpreted with caution.
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Figure 8.27:  Concentrations of Selenium (µg/g dw) in Fish Gonads or Ovary, Koocanusa Reservoir, 2008 to 2019

Notes: Individual values are plotted. Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. Means are plotted as horizontal lines when n > 1.  Sand Creek study area is upstream of the Elk River confluence, while the Elk River and Gold Creek study areas are downstream of the Elk River.  
Sand Creek, Elk River, and Gold Creek samples were collected by Teck.  All other sampling areas in the Koocanusa Reservoir are in the United States and samples were collected by MT DEQ.  MT DEQ also collected some samples in Sand Creek (2013 samples).  All samples collected by Teck were ovary samples. All samples 
collected by MT DEQ were labelled as gonads or ovary samples. The new data are indicated by *. The June and July data for the Northern Pike Minnow were from the toxicity study and are representative of ripe ovaries, however, previously collected ovaries were not fully developed and not representative of selenium 
concentrations observed in ripe ovaries.
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Figure 8.27:  Concentrations of Selenium (µg/g dw) in Fish Gonads or Ovary, Koocanusa Reservoir, 2008 to 2019

Notes: Individual values are plotted. Concentrations below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. Means are plotted as horizontal lines when n > 1.  Sand Creek study area is upstream of the Elk River confluence, while the Elk River and Gold Creek study areas are downstream of the Elk 
River.  Sand Creek, Elk River, and Gold Creek samples were collected by Teck.  All other sampling areas in the Koocanusa Reservoir are in the United States and samples were collected by MT DEQ.  MT DEQ also collected some samples in Sand Creek (2013 samples).  All samples collected by Teck were ovary samples. All 
samples collected by MT DEQ were labelled as gonads or ovary samples. The new data are indicated by *.
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However, no differences in selenium concentrations have generally been indicated at Elk River 

and Gold Creek areas compared to Sand Creek since 2014. 

Mean selenium concentrations in RSC ovaries were above the BC ovary tissue guideline at all 

areas within the Canadian and Montana portions of the reservoir in 2018 and 2019, and also 

above the US EPA criterion upstream of the Elk River at the Sand Creek area in 2018, and 

downstream of the Elk River at the Elk River, Gold Creek, and Montana Rexford and Tenmile 

areas in either 2018 or 2019 (Figure 8.27).  Aside from significantly lower ovary selenium 

concentrations in ovary tissues at Gold Creek in 2015 relative to Sand Creek, ovary selenium 

concentrations have not been significantly different between areas, nor have they significantly 

changed over time relative to 2014 (Appendix Table H.H.13). 

Mean selenium concentrations in ovary tissues of NSC captured at the Elk River and Gold Creek 

downstream areas were above the EVWQP Level 1 benchmark and BC guideline, respectively, 

in 2018, but were below the BC guideline at both areas in 2019 (Figure 8.27).  This contrasted 

with the Sand Creek upstream area, which showed mean selenium concentrations in NSC ovaries 

above the BC guideline, US EPA criterion, and the EVWQP Level 1 benchmark, in 2018 

and/or 2019 (Figure 8.27).  Mean selenium concentrations in ovary tissues of NSC captured at 

the Rexford and Tenmile areas of Montana were below the BC guideline in 2018 and/or 2018 

(Figure 8.27).  Selenium concentrations in NSC ovaries at the Elk River, Gold Creek, Rexford, 

and Tenmile areas were all significantly lower than at the Sand Creek area in 2018 and/or 2019 

(Appendix Table H.H.13).  With the exception of significantly lower concentrations of selenium in 

NSC ovaries collected at Rexford in 2018 and 2019, no consistent differences in ovary selenium 

concentrations of NSC were indicated downstream compared to upstream of the Elk River 

since 2015 (Appendix Table H.H.13).  Subsequent to sampling conducted in 2019, Brix et al. 

(2020) conducted a study to evaluate reproductive effects of selenium on NSC and identified that 

lower selenium concentrations in ovary occurred with more advanced gonadal 

development stage.  Based on these findings, future assessment of ovary selenium 

concentrations in NSC (and possibly other fish species) as part of the Koocanusa Reservoir 

Monitoring Program will include the collection of additional information regarding gonadal 

development stage to support the assessment of potential influences from the Elk River 

discharge.  In addition, data collected from 2014 to 2019 should be interpreted with caution, as 

the necessary means to distinguish gonad development and its implications on selenium 

concentrations cannot be taken into consideration. 

Non-lethal sampling of sport fish was conducted at Elk River, Gold Creek, and Sand Creek areas 

precluding analyses of selenium concentration analyses of ovary tissue.  However, MFWP 

employed lethal collection methods within the Montana portion of the reservoir in 2018, and at 
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the Rexford (May and September) and Kikomun (September) study areas in 2019, in which 

ovaries from Kokanee, mountain whitefish, westslope cutthroat trout, and yellow perch sport fish 

were assessed for selenium concentrations.  From the MFWP sampling, only a single westslope 

cutthroat trout captured at the Rexford area in Montana showed selenium concentrations in ovary 

tissue greater than the BC ovary tissue guideline, but below the US EPA criterion (Figure 8.27).   

8.7.4 Fish Tissue Mercury 

Relative mercury concentrations (i.e., mercury concentrations at length relationship) in muscle 

tissue of bull trout, Kokanee, mountain whitefish, NSC, PCC, rainbow trout, RSC, and yellow 

perch were greater than the BC guideline for protection of wildlife (0.165 µg/g dw47) at each of 

the downstream (Elk River and Gold Creek) and upstream (Sand Creek) areas in 2018 

(Appendix Figures H.H.1 to H.H.11).  With the exception of one RSC from RG_ER, mercury 

concentrations in muscle of all PCC, RSC, and NSC from all areas downstream and upstream of 

the Elk River were also above the BC guideline in 2019 (Appendix Figures H.H.1 to H.H.3).  

Results from both 2018 and 2019 mirror similar findings from previous monitoring (2014 to 2016; 

Appendix Figures H.H.1 to H.H.11).  In general, mercury concentrations in muscle of most sport 

fish species were above the BC guideline at areas both downstream and upstream of the Elk River 

in 2019 as well, consistent with previously collected data (2014 to 2016; Appendix Figure H.H.4 

and H.H.11).  Investigations by Teck regarding human health and water quality identified that 

mercury is not a mine-related constituent (Teck 2018c). 

8.8 Summary 

Characterization of chemical and biological conditions in Koocanusa Reservoir has been ongoing 

since existing conditions were established as part of the 2014 to 2016 monitoring program.  

Results of the most recent three-year monitoring period from 2017 to 2019 are 

summarized below.  Consistent with the study design, only water quality was assessed in the 

Canadian portion of the reservoir in 2017, with monitoring of sediment and biota resuming in 2018 

and 2019. 

Mean monthly concentrations of Order constituents in water were consistently below SPOs at 

RG_DSELK from 2017 to 2019, with the exception of selenium in April 2018, when the sample 

was not collected at the permitted sampling location due to safety concerns.  Of the water quality 

constituents with EWTs, only nickel and zinc had one or more samples with concentrations above 

respective guidelines and benchmarks in 2017 and/or 2018.  Except for sulphate and selenium 

downstream of the Elk River, none of the Order constituents, or constituents with EWTs increased 

 
47 The BC guideline for the protection of wildlife (0.033 µg/g ww) was converted to a dry weight basis using the average 
moisture content in fish muscle in Koocanusa Reservoir of approximately 80%. 



minnow environmental inc. Teck Coal Limited 
Project 187202.0011 RAEMP Report, 2017 to 2019 

 November 2020 | 454 

significantly in concentration from 2014 to 2019.  Monthly nitrate and selenium loadings to 

Koocanusa Reservoir were estimated to be higher from the Elk River than the Kootenay River, 

and generally higher in 2018 than in 2019. 

Consistent with results from 2014 to 2016, annual median N:P ratios indicated phosphorus 

limitation throughout the reservoir from 2017 to 2019.  Changes in the trophic status of the 

reservoir throughout the year, primarily in the spring, were observed from 2017 to 2019, and were 

reflective of the rapid changes in water levels that take place from April to June during freshet and 

in response to seasonal reservoir operation adjustments.   

Reservoir levels in April 2019 were much higher than those observed in April 2017 and 2018, but 

similar in June and August in both years.  In April and June of both years, the Elk River appeared 

to be confined to the eastern half of the reservoir basin, but more mixed under full-pool conditions 

in August.  August was also defined by the appearance of a specific conductance 

“inversion-layer”, which was occasionally observed at the lower third of the water column at 

downstream stations. 

Concentrations of several metals and PAHs were consistently higher downstream of the Elk River 

compared to upstream in 2015, 2016, 2018, and 2019.  However, concentrations of all metals 

and PAHs in sediment remained below provincial Severe Effect Level (SEL) guidelines in all 

monitoring years (2013 to 2019) throughout the reservoir.  Except for phosphorus, metals that 

had higher concentrations downstream of the Elk River decreased in concentration in 2018 

and/or 2019 compared to 2015.  In addition, concentrations of several PAHs were lower in 2019 

relative to 2015 for sediment sampled downstream of the Elk River.   

Phytoplankton density, biomass, and richness did not differ between the downstream and 

upstream areas in 2018, nor were there differences in phytoplankton density, biomass, and 

richness, or dominant taxonomic group density and biomass from 2014 to 2018 (except for 

inconsistent differences in the density and biomass of chrysophytes and cryptophytes in some 

monitoring years).  Overall, the phytoplankton community had substantially lower density, 

biomass, and richness within the reservoir in 2016 and 2018, indicating lower primary productivity, 

compared to 2015, but the differences in community structure among these years were not related 

to the Elk River discharge based on similar differences observed both downstream and upstream 

of the mouth of the river.    

Zooplankton density, biomass, and LPL richness, as well as the density and biomass of the major 

taxonomic groups, were all higher downstream of the Elk River than upstream in June 2018 

and 2019, however differences in community were observed between years.  In mid- to 

late-summer, following a prolonged period in which near full-pool reservoir levels were 

maintained, the zooplankton community was well established both downstream and upstream of 
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the Elk River with both areas dominated by copepods.  Total density and biomass of Rotifera, 

Cladocera, and Copepoda were higher throughout the reservoir since 2015.  Overall, changes 

that occurred between years appeared to be due to seasonal fluctuations in reservoir water levels 

rather than related to mine-influence.   

With few exceptions, mean selenium concentrations in zooplankton tissue throughout 

the reservoir (both Canadian and Montana portions) were below the interim BC selenium 

guideline for dietary effects to benthic invertebrates in 2018 and 2019, and were consistently 

below the EVWQP Level 1 benchmark.  Since 2016, concentrations of selenium in zooplankton 

were higher downstream of the Elk River compared to upstream in summer, but concentrations 

were lower at both areas from 2016 to 2019 compared to 2015. 

The key differences in benthic invertebrate community structure between study areas in 2018 

included lower density of nematodes and Ostracoda, and lower Shannon’s Diversity downstream 

compared to upstream of the Elk River.  Temporally, no changes in richness nor consistent 

changes in density were apparent between 2015 to 2018, but Shannon’s Diversity and the density 

of Nematoda were consistently lower downstream than upstream of the Elk River.  

These differences, however, appear to be based on differences in habitat (i.e., particle size) 

and not mine-related.  With few exceptions, selenium concentrations in benthic invertebrate 

tissues were above the interim BC guideline of 4 µg/g dw both downstream and upstream of the 

Elk River, in both the Canadian and Montana portions of the reservoir in 2018 and 2019.  

In general, selenium concentrations in benthic invertebrate tissues collected at areas from the 

Canadian portion of the reservoir in 2018 and 2019 were within the range of concentrations 

observed in previous years (2014 to 2016), and selenium concentrations were higher downstream 

relative to upstream. 

Temporally, there was no evidence of a mine-related effect on health endpoints for peamouth 

chub from 2014 to 2018.  Redside shiner downstream versus upstream of the Elk River also 

showed limited differences in health endpoints from 2015 to 2018, except for greater growth 

(i.e., weight-at-age and length-at-age) in females from the Gold Creek area compared to 

the upstream (i.e., Sand Creek) area.   

Although the CPUE of redside shiner was lower at the areas downstream of the Elk River 

compared to the Sand Creek upstream area in 2018 and 2019, young-of-the-year were all 

captured in one or two seine hauls at each area, indicating that redside shiner were plentiful at all 

three study areas.  A higher proportion of young-of-the-year was observed downstream compared 

to upstream in 2018, but no differences were observed in 2019.   

 Redside shiner in Tenmile in May 2018, Westslope cutthroat trout from Elk River and Rexford in 

2018, and mountain whitefish from Sand Creek in 2018 had selenium muscle concentrations 
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above the BC Guideline (4 µg/g dw) but below the US EPA criterion (11.3 µg/g dw), but neither 

westslope cutthroat trout or mountain whitefish selenium muscle concentrations were above their 

species specific EVWQP Level 1 benchmarks (15.5 µg/g dw and 29.3 µg/g dw respectively). 

Selenium concentration in fish muscle in 2018 and 2019 from the remaining fish muscle samples 

were below both the BC guideline and the US EPA criterion. Mean selenium concentrations in 

ovary tissues of peamouth chub, redside shiner, and northern pikeminnow collected downstream 

and upstream of the Elk River in 2018 and 2019 were frequently greater than the BC chronic 

guideline (11 µg/g dw).  Redside shiner and NSC were also frequently above the US EPA criterion 

(15.1 µg/g dw) both downstream and upstream of the Elk River in 2018 and 2019, and NSC even 

exceeded and the EVWQP Level 1 benchmark for reproductive effects to fish (18 µg/g dw) 

upstream of the Elk River in 2019.. Generally, selenium concentrations in fish muscle showed no 

consistent difference between downstream and upstream of the Elk River, and selenium 

concentrations in ovaries are subject to uncertainty regarding ovary development.  A recent study 

on the reproductive effects of selenium on northern pikeminnow identified that elevated selenium 

concentrations were often associated with immature ovaries, and further work is being done to 

understand species specific selenium toxicity for northern pikeminnow.  

Results from the 2017 to 2019 monitoring in Koocanusa Reservoir suggest that changes are 

dynamic, and often observed throughout the reservoir.  For example, although metal 

concentrations were generally higher in sediment downstream relative to upstream of the Elk 

River, metals that were elevated relative to guidelines were elevated both downstream and 

upstream of the Elk River.  Similarly, although higher zooplankton and benthic invertebrate tissue 

selenium concentrations have been observed downstream of the Elk River, concentrations above 

the BC guideline were noted at various times in both downstream and upstream areas.  

In addition, ovary selenium concentrations in northern pikeminnow in 2018 and 2019 were higher 

upstream of the Elk River compared to all other areas.  Overall, the results suggest that 

mine-related influences associated with the Elk River are having limited effects on the biota within 

Koocanusa Reservoir.  Instead, the results indicate that changes in reservoir levels, which change 

drastically between seasons, and also vary between years, may play a more integral role in the 

observed effects on the measured endpoints.  Moving forward, changing reservoir levels should 

be factored into statistical comparisons in addition to investigation into downstream and 

upstream differences.. 

8.9 Integrated Data Evaluation 

Overall, few changes in condition were observed in MU6 during the 2017 to 2019 

monitoring period.  Mean monthly concentrations of Order constituents in water were consistently 

below SPOs at RG_DSELK from 2017 to 2019, with the exception of selenium in April 2018.  
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Of the water quality constituents with EWTs, only nickel and zinc had one or more concentrations 

above respective guidelines, screening values and/or benchmarks in 2017 and/or 2018, and only 

sulphate and selenium increased in concentration from 2014 to 2019 downstream of the Elk River.  

Although concentrations of several metals and PAHs in sediment were consistently higher 

downstream of the Elk River compared to upstream between 2015 to 2019, concentrations 

remained below respective BC SEL guidelines in all years throughout the reservoir.  Metals that 

had higher concentrations in sediment downstream of the Elk River decreased in concentration 

in 2018 and 2019 relative to 2015, with the exception of phosphorus.  In addition, several PAHs 

had lower concentrations in sediment downstream of the Elk River in 2019 relative to 2015.   

No changes in benthic invertebrate community richness nor consistent changes in density were 

apparent between 2015 to 2018, but Shannon’s Diversity and the density of Nematoda were 

consistently lower downstream than upstream of the Elk River.  These differences, however, 

appear to be based on differences in habitat (i.e., particle size).  Selenium concentrations in 

benthic invertebrate tissues were above the interim BC guideline of 4 µg/g dw both downstream 

and upstream of the Elk River in 2018 and 2019, but were within the range of concentrations 

observed in previous years (2014 to 2016), and were higher downstream relative to upstream.  

Limited and inconsistent differences were observed in both peamouth chub and redside shiner 

health endpoints from 2015 to 2018 between downstream and upstream of the Elk River 

suggesting differences were not mine-related.  Generally, selenium concentrations in fish muscle 

showed no consistent difference between downstream and upstream of the Elk River, and 

selenium concentrations in ovaries  are subject to uncertainty regarding ovary development.  

Ovaries for peamouth chub, redside shiner, and northern pikeminnow were collected at an 

undeveloped stage, and therefore cannot be confidently compared to BC guidelines.  

Moving ahead, effort will be made to collect ripe ovaries.      

The Regional Water Quality Model includes projections at RG_DSELK, which is represented in 

the model as a fully mixed river system and not as a reservoir (i.e., it does not account for storage 

and mixing complexities), therefore the Regional Water Quality Model does not perform well at 

this location and data collected in MU6 were not compared to model projections.  For water 

quality, the changes observed were generally expected with respect to mine-influence; however, 

moving forward, seasonal changes in reservoir levels will be taken into consideration during data 

evaluation and interpretation.  Changes that were observed in sediment quality and tissue 

selenium concentrations were within general expectations with higher sediment metals and PAHs 

concentrations, and selenium tissue concentrations downstream of the Elk River compared 

to upstream.    
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Changes observed in benthic invertebrate community endpoints can be explained by differences 

in habitat between downstream and upstream of the Elk River, whereas changes in fish health 

endpoints appear to be variable between years, and therefore not expected to be related to mine-

influence.  For plankton community endpoints, observed changes appear to be strongly influenced 

by seasonal changes in reservoir levels related to freshet, and not mine-related.  

Overall, Koocanusa Reservoir is a dynamic system strongly influenced by seasonal 

reservoir levels.  Water levels within Koocanusa Reservoir are generally lowest in late 

winter/early spring (March through May) and highest in summer/early fall 

(August and September), with a normal annual pool water level fluctuation  of around 25 m.  

Changes that have been observed in water quality and plankton community endpoints can be 

attributed in part to changes in reservoir levels, which confounds evaluation of potential 

mine-related influences.  Changing reservoir levels will be incorporated into the evaluation and 

interpretation of results in future monitoring programs.. 

8.10 Adaptive Management 

Through the evaluation of the RAEMP questions, Management Question 5 (MQ5) under the AMP 

is also addressed.  Management Question 5 asks “Does monitoring indicate that mine-related 

changes in aquatic ecosystem conditions are consistent with expectations?” and in certain areas, 

conditions did deviate from expected based on model projections and/or general expectations 

where model projections were not available.  A thorough evaluation of this question is tied to 

RAEMP Questions 2 and 3 (Sections 7.6.1.2 and 7.6.1.3) and is summarized in Section 11.    

The Redside Shiner Toxicity Study (Golder 2020b) and the Northern Pikeminnow Toxicity Study 

(Brix et al. 2020) were initiated in response to elevated concentrations of tissue selenium in 

redside shiners and northern pikeminnow in the Koocanusa Reservoir.  These supporting studies, 

in addition to the formal adaptive management process, and data acquired through the 

Koocanusa Reservoir Monitoring Program, may lead to adjustments to relevant study designs 

where necessary to better address study questions and the MQ5 key uncertainties (Teck 2018). 
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9 SUMMARY AND CONCLUSIONS 

On an MU scale, data and evaluations presented in in Sections 3 to 8 systematically addressed 

the RAEMP questions as follows: 

1. Has there been a change in condition since previous monitoring cycles with respect to fish

and benthic invertebrate population/community indicators, water quality, sediment quality,

calcite, and/or tissue selenium concentrations?

2. Were any identified changes unexpected (i.e., inconsistent with model predictions or

general expectations)?

3. Does the weight of evidence indicate the unexpected changes are mine-related?

4. What does the weight of evidence indicate about current or future ecosystem conditions

in each management unit and regionally, considering the observed type, magnitude,

spatial extent, and/or rate of change?

Collectively, these data are used to evaluate the effects of mining on the Elk River watershed as 

a whole to address the regional aspect of RAEMP question 4.  The Elk River watershed 

represents diverse aquatic habitat conditions and areas receiving unique inputs from mining and 

other anthropogenic activities (e.g., agriculture, forestry). Consequently, changes in aquatic 

chemistry and biota and the causes of these changes cannot be easily generalized across the 

whole study area. Evaluations under the RAEMP consider local conditions to identify and explain 

effects as precisely as possible, while adding to the greater knowledge base to support the 

understanding of effects on a larger scale (i.e., management unit, regional). In other words, cause 

and effect relationships, if known, may differ among monitoring areas, but when considered 

together, the monitoring results contribute to the greater understanding of mine-related effects on 

the aquatic environment. This greater understanding then feeds into adaptive management and 

supports decision-making. The following summarizes the key findings of the current 

RAEMP cycle: 

 In general, concentrations of mine-related constituents in the main stem areas

(i.e., Fording River, Elk River, Michel Creek) were generally lower than the EVWQP

Level 1 benchmarks for selenium, nitrate, sulphate, or cadmium as well as the interim

screening value for nickel with minimal changes over time (e.g., since the previous

RAEMP cycle or the base year of 2012 in most cases with seasonal fluctuations noted).

Water quality constituent concentrations  in the mine-influenced tributaries tended to be

higher than in the main stem areas, but were generally expected based on the regional

water quality model projections.
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 Calcite index measured concurrently with biological monitoring at or below the upper limit

of the normal range (i.e., 1.0) in almost all main stem mine-exposed areas.  As with water

quality, calcite index in tributaries tended to be higher, but many have been identified as

priority streams for calcite remediation in the upcoming years (e.g., Greenhills Creek,

Erickson Creek).  Overall, calcite index has not changed since the previous RAEMP cycle

at the majority of monitoring areas.

 Effects to BIC were primarily observed for relative abundance metrics (i.e., % EPT and

% Ephemeroptera), which were below the normal range in many areas across the Elk

River watershed, while total abundance metrics and taxon richness tended to be within

site-specific normal ranges except in more highly mine-influenced tributaries.  Effects were

associated with mine-related stressors (LMM/QMM; Appendix I), including Order

constituents (e.g., sulphate, selenium).  Other constituents (e.g., TDS and alkalinity)

also demonstrated strong negative relationships with BIC metrics (i.e., predominantly

relative abundance metrics), which is consistent with other studies where changes in BIC,

particularly through effects on Ephemeroptera, were observed downstream of mine inputs

(i.e., Pond et al. 2008, Gangloff et al. 2014, Kuchapski and Rasmussen 2015).

 In most areas where effects to BIC were observed, except for highly mine-influenced

tributaries, changes could not be solely attributed to either mining or natural

habitat factors; in many areas a combination of both mine-influence and variable habitat

is likely driving the deviations from the normal range.  This speaks to the complex nature

of community assemblages in the Elk River watershed, as well as the frequent co-variation

among the different types of predictors (habitat and mine-related; [e.g., seasonality,

variation from upstream to downstream]) that makes the clear identification of cause and

effect challenging.  Benthic invertebrate communities are inherently dynamic, changing

seasonally and among years due to numerous environmental factors that can be natural

or influenced by mining including temperature, resource (food) abundance, photoperiod,

discharge, etc. (Linke et al 1999).  Gradient, especially in high elevation mountain streams,

is also important (Vannote et al. 1980); however, this variable, as well as other

geographical habitat modulators, have been accounted for in the development of habitat-

based site-specific normal ranges (Appendix J).

 Variability among BIC metrics in the Elk River watershed could not be explained by

aqueous nutrient concentrations (Nutrient Study – Appendix L).  This is because

numerous other factors affect stream productivity besides nutrient concentrations, with

light intensity (e.g., direct sun versus shade) and flow regime (particularly the duration

between high-flow events) potentially having more influence on productivity than aqueous
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nutrient concentrations (Welch et al. 1988; Van Nieuwenhuyse and Jones 1996; Dodds 

and Welch 2000; Dodds et al. 2002, 2006; Lewis and McCutchan 2010; Liess et al. 2012; 

Snelder et al. 2019).  The Elk River watershed is predominantly phosphorus limited, and 

concentrations of 0.03 mg/L total phosphorus and 0.006 mg/L orthophosphate 

represented the upper range of normal (reference area) concentrations during the growing 

season and were in the middle of the effect threshold ranges reported in the literature. 

These concentrations have been proposed as interim screening values for the Elk River 

watershed to provide a basis for evaluating mine-related nutrient inputs (Appendix L). 

• Benthic invertebrate tissue selenium concentrations were largely within the expected 
range based on water quality, and few increases over time were identified. 
Exceptions included LCO Dry Creek, Greenhills Creek, Thompson Creek, Harmer Creek, 
Grave Creek, and Bodie Creek.  Causes are currently being investigated (LCO Dry Creek, 
Greenhills Creek, Thompson Creek; Minnow 2020a; Minnow 2020b, Minnow and 
Lotic 2020b) or flagged for follow-up or further investigation under the RAEMP/LAEMPs.

• Westslope cutthroat trout muscle selenium concentrations in samples collected under the 
RAEMP were lower than the EVWQP benchmark (muscle equivalent based on egg 
EC10; 15.5 mg/kg dw) throughout the Elk River watershed, and based on the results 
observed, adverse effects to westslope cutthroat trout were not expected.  Mountain 
whitefish muscle selenium concentrations were greater than the BC selenium guideline 
throughout the Elk River watershed, and were greater than the upper limit of the normal 
range in the majority of samples.  Ovary selenium concentrations in most mountain 
whitefish were higher than the interim NOAEC value (Nautilus 2017), and muscle and/or 
ovary selenium concentrations correlated with reproductive health metrics (e.g., GSI, egg 
weight; Appendix I) but the implications on reproduction are currently being further 
evaluated (a mountain whitefish selenium toxicity study is planned for 2020).  In general, 
body measurements for both species were similar to reference areas and did not 
represent a concern in any area. There is a high level of concern regarding the status of 
the westslope cutthroat trout population in in the upper Fording River above Josephine 
Falls (MU1), as well as in Harmer Creek, due to the significant decreases in population 
size in both areas.  Less is understood about the status of westslope cutthroat trout in 
other areas of the watershed where they are more likely to experience effects due to 
factors such as predation, angling, and hybridization. 

• Mine-related influence on water quality was evident in some lentic areas located 
downstream from Teck’s mining operations, especially those in close proximity to mining 
activities, and elevated concentrations of Order constituents were generally observed at
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lentic areas with higher degrees of mine-exposure (Lentic Area Supporting Study - 

Appendix K).  Sediment quality was generally lowest at areas that were relatively high on 

the mine-exposure gradient.  Lentic areas with higher selenium concentrations in 

vertebrate tissues typically had higher selenium concentrations in benthic invertebrates 

and water.  Benthic invertebrates are an important component of the food web and a major 

dietary source of selenium for amphibians, aquatic and aquatic-dependent birds, and fish.  

Concentrations of selenium (and metals) in benthic invertebrate tissues reflect localized 

conditions, given that benthic invertebrates are expected to have a high site-fidelity 

(i.e., are unlikely to migrate in and out of lentic areas).  Selenium concentrations in benthic 

invertebrates are considered one of the most sensitive metrics for assessing lentic area 

condition associated with mine-related changes.   

 Differences in phytoplankton, zooplankton, and BIC between monitoring areas upstream 

and downstream of the Elk River were identified in Koocanusa Reservoir.  Changes were 

not, however, indicative of mine-related effects, but more likely a result of the seasonal 

fluctuations in reservoir levels.   

 Elevated tissue selenium concentrations were observed in zooplankton and benthic 

invertebrates in Koocanusa Reservoir, but no temporal increases were observed, and 

concentrations did not exceed the EVWQP Level 1 benchmark for effects to fish.  Of the 

fish species sampled for tissue selenium (e.g., PCC, RSC, NSC, WCT, MW) some had 

muscle selenium concentrations greater than the BCWQG, but concentrations have 

generally remained similar over time.  The samples with elevated selenium tended to be 

from fish collected in the vicinity of the mouth of the Elk River compared to 

further downstream (near the mouth of Gold Creek) or upstream (near the mouth of 

Sand Creek).  Ovary selenium concentrations tended to be greater than the BCWQG in 

PCC, RSC, and NSC, but for RSC, were below the highest concentration tested in the 

RSC selenium toxicity supporting study (i.e., no effects to reproduction, Golder 2020b).  

Selenium toxicity in NSC is being investigated further in the NSC selenium toxicity 

supporting study (see EcoTox et al. 2020).   

In conclusion, while changes in condition since previous monitoring cycles were observed 

throughout the Elk River watershed in most endpoints for which data were available effects were 

most often seen in localized areas (i.e., mine-influenced tributaries) with the exception of the 

upper Fording River.  When considering management units as a whole, effects on the aquatic 

environment were not wide-spread. 

Aqueous concentrations of mine-related constituents were generally below EVWQP Level 1 

benchmarks for selenium, nitrate, and sulphate, as well as the interim screening value for nickel 
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in main stem areas throughout the Elk River watershed.  While water quality in some 

mine-influenced tributaries and some main stem areas (seasonally) exceeded benchmarks and 

screening values, most concentrations were expected based on the regional water quality model 

(RWQM) projections.   

Benthic invertebrate tissue selenium concentrations also remained below the EVWQP Level 1 

dietary benchmarks in most monitoring areas, and very few lotic or lentic areas had tissue 

selenium concentrations greater than the upper prediction interval generated from the lotic and 

lentic selenium bioaccumulation models, respectively.  The majority of unexpected effects were 

observed in benthic invertebrate community metrics, in particular the relative abundance metrics 

(i.e., % EPT, % Ephemeroptera).  Benthic invertebrate communities are inherently complex and 

vary naturally both spatially and temporally related to habitat factors (e.g., seasonality, headwater 

communities vs. communities at the mouth of a river).  Habitat factors  often vary in a similar 

manner to variations in mine-related stressors, making the identification of clear cause and effect 

relationships difficult.   

A significant decrease in westslope cutthroat trout population size applicable to all age classes 

was identified in the upper Fording River (MU1), as well as to a lesser extent in the Harmer-Grave 

system in MU4.  Investigations are currently underway to evaluate the cause of the population 

decline in MU1 and will be undertaken to evaluate the potential population decline in Harmer-

Grave. Few changes over time in fish tissue selenium concentrations were identified in monitoring 

conducted under the RAEMP.  

In almost all cases where unexpected effects were determined to be mine related, they had 

already been identified under the previous RAEMP, a LAEMP, another supporting study, or will 

be flagged through the AMP response framework for follow-up responses (e.g., further evaluation 

or additional monitoring, management).  The 2021 to 2023 RAEMP monitoring cycle study design 

will take the findings of the current report and supporting studies into consideration to facilitate 

continual improvement of the understanding of conditions, and to inform adaptive management. 
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10 RECOMMENDATIONS 

Recommendations for future monitoring come from the RAEMP (current report), the Lentic Area 

Supporting Study (Appendix K), and the Nutrient Study (Appendix L). 

 Monitoring of BIC metrics, benthic invertebrate tissue chemistry, calcite, habitat, and water 

at RAEMP monitoring areas on an annual basis is recommended for the next RAEMP 

cycle to establish a statistically robust dataset for future analysis of temporal trends.  

Monitoring of sediment in lotic areas under the RAEMP is not recommended at this time 

but may be advisable in certain areas pending the outcome of the sediment toxicity 

supporting study.  

 Westslope cutthroat trout should be sampled in the next RAEMP cycle and the details 

around sampling will be discussed in detail with the EVFFHC and the EMC prior to the 

study design finalization, considering learnings from the westslope cutthroat trout 

population decline evaluation of cause.  Mountain whitefish sampling will be conducted as 

part of the selenium toxicity supporting study, thus will not be included as a component of 

the next RAEMP cycle; however, results will be reported in the 2020 to 2022 

RAEMP report.  

 Expansion of the assessment of fish anomalies (DELT [deformities, erosion, 

lesions, tumors], parasites; infections, injury) is recommended for the next RAEMP cycle 

to better understand the potential cause(s). 

 Monitoring of a total of eight reference and 24 mine-exposed lentic areas is recommended 

for inclusion in future cycles of the RAEMP (see Appendix K).  Monitoring will include 

selenium concentrations in composite-taxa benthic invertebrate samples, water quality, 

and sediment chemistry samples.  If longnose sucker population (e.g., recruitment, 

survival, tissue chemistry) monitoring is pursued, an attempt should be made to find a 

reference population within the Elk River watershed.  

 Monitoring of total phosphorus and orthophosphate concentrations in water should 

continue during the next RAEMP cycle and be assessed relative to the interim screening 

values of 0.03 mg/L for total phosphorus and 0.006 mg/L for orthophosphate to identify 

areas where further evaluation of productivity should be undertaken.  

 Sampling of periphyton for analysis of chlorophyll-a and ash-free dry mass (AFDM) 

should be considered if/where mean concentrations of total phosphorus and/or 

orthophosphate are observed that are above the interim screening values (particularly for 
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the bioavailable orthophosphate form) and other conditions are conducive to increased 

biological productivity (e.g., prolonged low flow, clear water, warm temperatures).. 

 Chemical and biological monitoring in Koocanusa Reservoir should continue in a manner 

similar to previous monitoring to allow for analysis of temporal trends, with the exception 

of plankton community endpoints as variability among sites and over time were in 

response to changes/differences in any number of bio-physical factors that were unrelated 

to discharge from the Elk River.   
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11 ADAPTIVE MANAGEMENT 

The RAEMP questions were designed to guide data analyses to address specific aspects of MQ5, 

and in particular to address Key Uncertainty (KU) 5.1 (“How will monitoring data be used to identify 

potentially important mine-related effects on the aquatic ecosystem?”) and its 

Underlying Uncertainties (UU).  Through an iterative data evaluation process, the RAEMP has 

led to the reduction of KU 5.1 through the identification and assessment of unexpected 

mine-related effects on the aquatic ecosystem.  The current report has also provided a basis to 

address Underlying Uncertainties (UUs )5.1.1 to 5.1.3 in the AMP through the evaluation of each 

RAEMP question sequentially by MU.   

The Lentic Area Supporting Study (Appendix K) has also contributed to the reduction of 

uncertainties under MQ5 through the identification of lentic areas that are used by aquatic and 

aquatic-dependent organisms (i.e., amphibians, birds, and fish) and characterization of 

relationships between exposure to mine-related constituents and potential effects to 

these organisms.  Moving forward, components of the Lentic Area Supporting Study will be pulled 

into the RAEMP for continued monitoring.  

Data, and to a lesser extent, analysis conducted under the RAEMP, will also contribute to 

answering AMP MQ2 (“Will the aquatic ecosystem health be protected by meeting the long-term 

site performance objectives?”), by assessing the aquatic ecosystem under a range of current 

conditions and identifying areas where biological effects may be occurring due to one or more 

mine-related constituents.  The RAEMP will also contribute information to help reduce KU 2.1 

(“How will the science-based benchmarks be validated and updated?”) and KU 2.2 (“How will the 

integrated assessment methodology used to derive area-based SPOs be validated 

and updated?”).  Assessments associated with these AMP components are being conducted 

separately from the RAEMP. 
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A1 INTRODUCTION 

A1.1 Background  

A variety of factors can influence the physical, chemical, and biological measurements made 

in an environmental study and thus affect the accuracy and/or precision of the data.  

Depending on their magnitude, inaccuracy or imprecision have the potential to affect the 

reliability of conclusions made from the data.  Therefore, it is important to ensure that programs 

incorporate appropriate steps to control the non-natural sources of data variability (i.e., 

minimize the variability that does not reflect natural spatial and/or temporal variability in 

the environment).   

Data quality, as a concept, is meaningful only when it relates to the intended use of the data.  

That is, one must know the context in which the data will be interpreted to establish a relevant 

basis for judging whether the data set is adequate.  A Data Quality Review (DQR) involves 

comparisons of field and laboratory measurement performance to Data Quality Objectives 

(DQOs) established for a particular study, such as evaluation of Laboratory Reporting Limits 

(LRLs), blank sample data, data precision (based on field and laboratory duplicate samples), 

and data accuracy (based on matrix spike recoveries and/or analysis of standards or certified 

reference materials [CRM]).   

Samples for chemical analyses were sent to laboratories accredited by the Canadian 

Association of Laboratory Accreditation (CALA), and data were reviewed to determine if DQOs 

set by the laboratory were met (Table A.1).  Programs involving many samples and analytes 

often yield some results that exceed DQOs.  This is particularly so for multi-element scans 

because the analytical conditions are not necessarily optimal for every element included in 

the scan.   

This DQR was conducted on laboratory data reported in 2017, 2018, and 2019 for samples 

collected in support of the RAEMP.  The objective of the DQR was to define the overall quality 

of the data, and, by extension, the confidence with which the data can be used to 

derive conclusions.  The intent of DQR is not to reject measurements that did not meet a DQO, 

but to ensure that questionable data received more scrutiny to determine what effects, if any, 

were had on interpretation of results within the context of the projects. 
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A1.2 Laboratory Reporting Limits  

An LRL is the lowest concentration of an analyte that can be reported with a reasonable degree 

of accuracy and precision and is ideally synonymous with the lower limit of quantitation (LLOQ).  

The LLOQ is the lowest concentration of an analyte that can be reliably measured within 

specific limits of precision and accuracy during routine operating conditions, as opposed to 

being detected which, in most cases, is the lowest concentration on the calibration curve.  

The LRL is typically three to ten times the method detection limit (MDL); however, some 

guidelines are so low the LRL is equal to the MDL to meet the guideline.  Achieving satisfactory 

LRLs is important when comparing concentrations to guidelines for that medium.  If the LRL is 

above the guideline, the data cannot be accurately interpreted.  Consistency is also important 

for LRLs when taking consecutive samples.  Changes in LRLs between laboratory reports can 

affect summary calculations and also introduce confounding factors when assessing trends.  

For the Lentic Area Supporting Study, LRLs were screened against guidelines, Elk Valley 

Water Quality Plan (EVWQP) benchmarks, and site-specific screening values, as appropriate. 

A1.3 Quality Control Samples  

Typically, a DQR involves the examination of analytical results associated with several types 

of Quality Control (QC) samples collected (or prepared) in the field and laboratory.  

Quality control samples collected for this project, and a description of each QC sample type, 

are as follows: 

 Blanks are samples of de-ionized water and/or appropriate reagent(s) that are handled 

and analyzed in the same way as regular samples.  These samples reflect 

contamination of samples occurring in the field (in the case of field or travel blanks) or 

in the laboratory (in the case of laboratory or method blanks).  Concentrations of 

analytes should be below the LRL. 

 Laboratory Duplicates are replicate sub-samples created in the laboratory from 

randomly selected field samples which are sub-sampled and then analyzed 

independently using identical analytical methods.  The laboratory duplicate sample 

results reflect variability introduced during laboratory sample handling and analysis and 

thus provide a measure of laboratory precision.   

 Field Duplicates are samples collected from a randomly selected field station that are 

homogenized to the extent possible, split, and analyzed separately in the laboratory.  

The duplicate samples are handled and analyzed in an identical manner in 

the laboratory.  These samples reflect variability introduced during the handling of field 
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samples (e.g., during homogenization), both in the field and laboratory, and therefore 

provide a measure of field sampling and laboratory precision.   

 Spike Recovery Samples are created in the laboratory by adding a known 

amount/concentration of a given analyte (or mixture of analytes) to a randomly selected 

test sample previously divided to create two sub-samples.  The spiked and regular 

sub-samples are then analyzed in an identical manner.  The spike recovery represents 

the difference between the measured spike amount (total amount in the spiked sample 

minus the amount in the original sample) relative to the known spike amount (as 

a percentage).  Two types of spike recovery samples are commonly analyzed.  

Spiked blanks (or blank spikes) are created using laboratory control materials whereas 

matrix spikes (MS) are created using field-collected samples.  The analysis of spiked 

samples provides an indication of the accuracy of analytical results.  

 CRM are commercially prepared (or commercially-homogenized) samples containing 

known chemical concentrations that are processed and analyzed along with batches of 

environmental samples.  The sample results are then compared to target results to 

provide a measure of analytical accuracy.  The results are reported as the percent of 

the known concentration that was recovered in the analysis. 

 Organism Recovery Checks for benthic invertebrate community samples involves the 

reprocessing of previously sorted material from a randomly selected sample to 

determine the number of invertebrates that were not recovered during the original 

sample processing. The reprocessing is conducted by an analyst not involved during 

the original processing to reduce bias. This check allows the determination of accuracy 

through assessment of recovery efficiency. 

 Sub-Sampling Error is assessed for studies in which benthic invertebrate community 

samples require sub-sampling (due to excessive sample volume and/or 

invertebrate density). By comparing the numbers of benthic invertebrates recovered 

between at least two sub-samples, this measure provides an evaluation of how 

effective the sub-sampling method was in evenly dividing the original sample. 

Therefore, sub-sampling error provides a measure of analytical accuracy and precision. 

The processing of entire benthic invertebrate community samples in representative 

sample fractions also allows an evaluation of sub-sampling accuracy.  

 Fish Age Checks involve the re-processing of randomly selected fish aging structures 

(e.g., otoliths, fin rays, or scales) by a second analyst to determine the precision of fish 

age estimates.  The re-processing is completed by an analyst not involved during the 

original processing to reduce bias.  The original analyst and second analyst both assign 
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a confidence index (e.g., G = good; pattern is clear, and age is easily identified) to each 

age estimate and check. 
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A2 FISH TISSUE CHEMISTRY 

A2.1 Laboratory Reporting Limits  

The analytical laboratory reports from SRC (Appendix N) were examined to provide an 

inventory of analytes for which the sample results were less than the LRL (Tables A.2 and A.3).  

The LRLs for selenium were assessed relative to the 4 µg/g dw interim selenium guideline for 

fish muscle (BCMOECCS 2019).  The LRLs for selenium concentrations in ovaries were not 

screened to the 11 µg/g dw tissue-specific BCMOECCS (2019) guideline because the 

guideline for muscle is more conservative.   

All 33 fish tissue samples (11 westslope cutthroat trout and 23 bull trout) collected in 2017 had 

selenium concentrations greater than the LRL1. Of the 271 fish tissue samples collected in 

2018 (120 westslope cutthroat trout, 11 bull trout, and 140 mountain whitefish), two had 

selenium concentrations below the LRL and one was not reported (all three were associated 

with westslope cutthroat trout muscle samples).  For the samples below the LRL, the LRL was 

lower than the interim selenium guideline value of 4 µg/g dw (Table A.2).  Selenium results for 

fish tissue samples collected in 2019 (37 westslope cutthroat trout, 18 bull trout, and eight 

mountain whitefish) were consistently greater than the LRL (Table A.3).  Since all selenium 

results were detectable, and/or LRLs were greater that the interim guideline for selenium in 

fish muscle, the LRLs achieved by SRC were considered appropriate for the study. 

A2.2 Data Precision  

A total of 20 laboratory duplicate samples were used to evaluate laboratory precision within 

the reports associated with analysis of fish tissues at SRC (Appendix N).  The DQO for each 

duplicate pair was dependent on the measurement LRL (Table A.1).  Four of the duplicates 

were associated with bull trout tissues sampled in 2017, where selenium was the only 

analyte measured.  Of these four duplicates, RPDs ranged from 0 to 9.9%, which is well within 

the RPD of ≤25%.  The remaining 16 duplicate samples were associated with mountain 

whitefish tissues sampled in 2018.   

Seven of the duplicate results failed to meet the DQO in 2018 (Table A.4).  

Affected analytes included:  

 one arsenic (70% RPD at a DQO of ≤25% RPD); 

 one barium (118% RPD at a DQO of ≤25% RPD); 

 
1 Samples collected in 2017 were only analyzed for selenium, and as such, LRLs are not presented in tabular 
format. 
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 one copper (29% RPD at a DQO of ≤25% RPD); 

 one molybdenum (151% RPD at a DQO of ≤100% RPD); 

 two strontium (70% and 126% RPDs with DQOs of ≤50% and ≤100% RPD, 

respectively); and 

 one zinc (63% RPD at a DQO of ≤25% RPD). 

Because relatively few duplicate results (1.69%) failed to meet the laboratory DQO, and 

selenium was not among the affected parameters, laboratory precision and reproducibility 

were considered acceptable for the study.   

A2.3 Data Accuracy 

Data accuracy was evaluated based on the results of Reference Materials and Standards 

(RMS) within the analytical reports from SRC (Appendix N).  Of the 259 RMS results obtained 

over the 2017 to 2019 period, only one exceeded the laboratory DQO (manganese at 170% 

recovery compared to a DQO of 75 to 125%).  Based on the RMS results, the accuracy 

achieved by the laboratory was considered acceptable. 

A2.4 Data Quality Statement 

Fish tissue data collected in 2017, 2018, and 2019 were of acceptable quality as characterized 

by good detectability, appropriate LRLs, and good laboratory precision and accuracy.  

Therefore, the associated data were considered acceptable for this study. 
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A3 BENTHIC INVERTEBRATE TISSUE CHEMISTRY 

A3.1 Laboratory Reporting Limits 

The analytical reports from SRC (Appendix N) were examined to provide an inventory of 

analytes for which the sample results were less than the LRL.  Additionally, LRLs for selenium 

were assessed relative to the BCMOECCS (2019) interim selenium guideline for benthic 

invertebrate tissue of 4 µg/g dw.  

Selenium concentrations were greater than the LRL in benthic invertebrate tissue chemistry 

samples for the majority of samples.  In 2017, the LRL for one sample was greater than the 

interim selenium guideline of 4 µg/g dw, but all 519 samples had concentrations greater than 

the LRL (Table A.5).  In 2018, three of 982 samples (<1%) were below the LRL and in 2019, 

58 of 1,187 samples (5%) were below the LRL (Tables A.6 and A.7).  In all instances where 

samples were below the LRL, the LRLs were lower than the interim BCMOECCS guideline for 

selenium in invertebrates (Tables A.6 and A.7).  Therefore, the achieved LRLs were 

considered appropriate for the study. 

A3.2 Data Precision 

Laboratory precision was evaluated based on duplicate analysis of benthic invertebrate tissues 

(Appendix N).  A total of six benthic invertebrate tissue samples contained sufficient material 

to allow for duplicate analyses in 2018 (Table A.8). The DQO for each duplicate pair was 

dependent on the measurement LRL (Table A.1). 

Ten of the duplicate results for benthic invertebrate tissue failed to meet the DQO, all of which 

were associated with a single duplicate pair (RG_CORCK_INV_20180908; Table A.8).  

The fact that all results were associated with a single split sample suggests that 

homogenization may have been incomplete.  Affected analytes included:  

 one aluminum (143% RPD at a DQO of ≤25% RPD); 

 one barium (87% RPD at a DQO of ≤25% RPD); 

 one cadmium (67% RPD at a DQO of ≤50% RPD); 

 one iron (153% RPD at a DQO of ≤25% RPD); 

 one lead (127% RPD at a DQO of ≤100% RPD); 

 one manganese (31% RPD at a DQO of ≤25%); 

 one strontium (79% at a DQO of ≤25% RPD); 

 one titanium (124% at a DQO of ≤50% RPD); 

 one uranium (71% at a DQO of ≤50% RPD); and 
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 one vanadium (156% at a DQO of ≤100% RPD).

Duplicate analyses conducted on the remaining five benthic invertebrate tissue samples were 

all within the DQO (Table A.8).  Because relatively few duplicate results failed to meet the 

laboratory DQO, and selenium was not among the affected parameters, laboratory precision 

and reproducibility were considered acceptable for the study.   

A3.3 Data Accuracy 

Data accuracy was evaluated based on RMS results within the analytical reports from SRC 

associated with benthic invertebrate tissue samples (Appendix N).  Of the 1,431 RMS results, 

eight exceeded the laboratory DQO: 

 two chromium (146% and 73% at a DQO of 75 to 125% recovery);

 one iron (125% at a DQO of 75 to 125% recovery)2;

 one lead (187% at a DQO of 75 to 125% recovery);

 one manganese (133% at a DQO of 75 to 125% recovery);

 one nickel (158% at a DQO of 75 to 125% recovery); and

 two selenium (128% and 59% at a DQO of 75 to 125% recovery)

As very few (i.e., 0.56%) of the RMS results failed to meet the DQO, and only two RMS results 

for selenium marginally exceeded the DQO, the accuracy achieved by the laboratory in this 

study was considered acceptable. 

A3.4 Data Quality Statement 

Benthic invertebrate tissue data collected for the RAEMP were of acceptable quality as 

characterized by good detectability, appropriate LRLs, and good laboratory precision 

and accuracy.  Therefore, the associated data are considered acceptable for this study. 

2 The quality control result for iron was marginally outside the specified limits. The data was reviewed and additional 

quality control measures in the same batch were within specified limits. 
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A4 WATER CHEMISTRY 

A4.1 Laboratory Reporting Limits 

The analytical reports from ALS Environmental (ALS) for 2018 and 2019 (Appendix N) were 

examined to provide an inventory of analytes for which the sample results were less than the 

LRL (Tables A.9 and A.10).  Water quality data from 2017 were entered directly into Teck’s 

EQuIS database, and thus were assessed as part of Teck’s annual water quality reporting 

for 2017.  The LRLs for water quality analytes were assessed relative to working (BCMOE 

2020) and approved (BCMOECCS 2019) British Columbia Water Quality Guidelines (BC 

WQG) for the protection of freshwater aquatic life, EVWQP Level 1 Benchmarks for water 

quality (Teck 2014), and relevant site-specific benchmarks (Tables A.9 and A.10).   

Few analytes were consistently (i.e., in 100% of samples) reported at concentrations less than 

the LRL in 2018 and 2019; these included: total and dissolved beryllium, total and dissolved 

bismuth, and total titanium (Tables A.9 and A.10).  Additionally, dissolved copper in 2018, and 

dissolved lead, mercury, silver, and titanium in 2019 were also consistently below the LRL. 

Selenium concentrations were detectable in all but one sample from 2018.  The LRLs achieved 

for water samples were lower than the BC WQG for all analytes, except total chromium (21 

samples in 2018), total mercury (one sample in 2019), total nickel (21 samples in 2018), and 

total silver (21 samples in 2018; Tables A.9 and A.10). Overall, the achieved LRLs were 

appropriate for this study.  

A4.2 Laboratory and Field Blanks 

A total of 2,075 method blank samples were analyzed by ALS (831 method blank samples 

from 2018 and 1,244 samples from 2019; see Appendix N for applicable laboratory reports).  

Of the 9,708 reported method blank results, 40 had reportable concentrations greater than 

the LRL: 

 acidity as calcium carbonate (CaCO3) in two samples;  

 conductivity in four samples; 

 total alkalinity (as CaCO3) in one sample; 

 dissolved organic carbon (DOC) in one sample; 

 total aluminum, iron, and lead (one sample each), total manganese and thallium (two 

samples each), total silver (four samples), and total chromium (five samples); and 

 dissolved iron and magnesium (one sample each), dissolved aluminum, sodium, and 

strontium (two samples each), dissolved chromium (three samples), and dissolved 

silicon (four samples). 
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The majority of the detectable concentrations were less than five-times the LRL, with the 

exception of DOC (one sample), total silver and iron (one sample each), dissolved silicon, 

magnesium and strontium (one sample each), and dissolved sodium (two samples). 

Overall, the number of detectable concentrations was low and many of the detectable 

concentrations were within five times the LRL for all but eight samples; none of which were 

analytes with long-term targets under the EVWQP (i.e., selenium, nitrate, sulphate, and total 

cadmium; Teck 2014). Therefore, the results are expected to have a negligible impact on 

data interpretability.  

A total of 34 trip blank and 35 field blank samples were used to assess field sampling 

contamination (Tables A.11 and A.12). The same DQOs that were used for laboratory blanks 

were used for trip and field blanks (Table A.1).   

Of the results that were reported for trip and field blanks, 170 were greater than the LRL: 

 conductivity in one sample; 

 total suspended solids (TSS) in two samples; 

 turbidity in 14 samples; 

 acidity as CaCO3 in 53 samples; 

 total ammonia (as N) in 31 samples;  

 nitrate (as N) in eight samples; 

 nitrite (as N) in seven samples; 

 total Kjeldahl nitrogen (TKN) in 14 samples; 

 orthophosphate in nine samples; 

 total phosphorus in three samples; 

 DOC in one sample; 

 total barium (five samples), total cadmium and manganese (two samples each), total 

chromium (eight samples), total aluminum, calcium, iron, lead, sodium, strontium, and 

zinc (one sample each); and 

 dissolved barium (two samples) and dissolved sodium (one sample). 

Of the 170 reported concentrations that were greater than the LRL, 24 trip and field blank 

results were greater than five-times the LRL (Tables A.11 and A.12).  In 2018, conductivity in 

a field blank sample from October 2018 was greater than five-times the LRL (see laboratory 

report L2183579 in Appendix N), suggesting potential contamination of the sample.  

Ammonia concentrations were also greater than five times the LRL in 14 samples (i.e., three 

field blank samples from December 2018 [see laboratory reports L2206119 and L2205736 in 

Appendix N]; five trip blanks from 2018 [see laboratory reports L2164936, L2207550, 
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L2205736, and L2204513 in Appendix N] and six trip blanks from 2019 [L2283608, L2350573, 

L2391118, and L2396104 in Appendix N].  Additionally, in September 2019, nitrate 

concentrations measured in two field blanks and one trip blank, and nitrite in one trip blank, 

were greater than five-times the LRL (see laboratory reports L2342868, L2347616, and 

L2350573 in Appendix N).  Orthophosphate in a field blank from December 2018 was greater 

than five-times the LRL (see laboratory report L2205736 in Appendix N), as was total calcium 

in a field blank from December 2019 (see laboratory report L2396104 in Appendix N). 

The relatively high number of total ammonia detections in the blank samples was discussed 

with the analytical laboratory to identify the potential source(s) of contamination.  The analytical 

laboratory evaluated the bottles, the source of the laboratory water used to prepare the blank 

samples, as well as the sample preservative, but was unable to identify the source of the 

ammonia detected in the blanks.  The analytical laboratory indicated that anomalous 

detections in trip and field blanks have occurred consistently, but infrequently, over the years.  

Efforts to identify the cause of the ammonia detections in blank samples are ongoing.     

Overall, the number of detectable concentrations was relatively low among lab, trip, and field 

blank samples, and detectable concentrations were not reported for selenium, sulphate, or 

cadmium, which have long-term water quality targets as part of the EVWQP (Teck 2014).  

Nitrate, which also has long-term water quality targets under the EVWQP, was detectable in 

eight trip/field samples, but no laboratory blanks. Three of the eight samples had 

concentrations that were greater than five-times the LRL, and therefore nitrate results should 

be interpreted with caution.  Overall, results are expected to have a negligible impact on data 

interpretability for this study.  

A4.3 Data Precision 

A total of 260 laboratory duplicate samples were used to evaluate analytical precision (n = 105 

duplicate samples in 2018 and n = 155 samples in 2019; Appendix N).  For all paired samples, 

comparisons were within the DQO set by the analytical laboratory (Table A.1).  The laboratory 

analytical precision can therefore be considered excellent.  

A total of 55 sets of field duplicate samples were collected to assess field sampling precision 

(n = 22 samples in 2018 and n = 33 samples in 2019; Tables A.13 and A.14).  

However, sampling technique varied; samples were collected as split samples or side-by-side 

duplicates, the latter of which would be expected to result in greater variability among 

sample results.  Additionally, for split samples, the sample aliquots in the larger “general” 

bottles would not be considered true splits (i.e., the smaller sample bottles would have been 
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filled from these containers, and then these containers would have been filled directly from the 

sampling area).   

In 2018, mean (and maximum) RPDs for duplicate samples for cadmium, nitrate, selenium, 

and sulphate were 19% (49%), 2.5% (37%), 2.0% (24%), and 3.7% (30%), respectively (Table 

A.13). For several of the paired results with RPDs <40%, both pairs had concentrations that 

were within the five-times the LRL (Table A.12).3  

In 2019, cadmium, nitrate, selenium, and sulphate had mean RPDs of 28% 24%, 22%, and 

13%, respectively (Table A.14).  For selenium, RPDs were ≤40%, with the exception four 

paired results (Table A.14): 

 one pair with an RPD of 86% (both results were greater than five-times the LRL); 

 one pair with an RPD of 114% (both results were greater than five-times the LRL); 

 one pair with an RPD of 186% (both results were greater than five-times the LRL); and 

 one pair with an RPD of 188% (one result was within five-times the LRL, the other was 

greater than five-times the LRL). 

For nitrate, RPDs were ≤40%, with the exception of five paired results, however all had 

concentrations within five-times the LRL (Table A.13). For sulphate, three paired results had 

RPDs greater than 40% (i.e., 76%, 135%, and 142%) and concentrations greater than 

five-times the LRL (Table A.14). 

For cadmium, RPDs were ≤40%, and/or concentrations were near the LRL (i.e., within 

five-times the LRL), with the exception of:  

 one pair with an RPD of 118% (both results were greater than five-times the LRL); 

 one pair with an RPD of 196% (one result was within five-times the LRL, the other was 

greater than five-times the LRL); and 

 one pair with an RPD of 49% (both results were greater than five-times the LRL). 

Field sampling precision for total dissolved solids (TDS) and nickel, both of which have 

site-specific screening values, was considered good. In 2018, RPDs between paired results 

for TDS were consistently less than 21%, with a mean of 3.5%. For nickel, RPDs were less 

than 31% between paired samples, with mean of 4.8% in 2018 (Table A.13). For TDS in 2019, 

RPDs were ≤40%, with the exception of two paired results, which had RPDs of 54% and 120% 

(both results were greater than five-times the LRL; Table A.14). For nickel in 2019, RPDs were 

≤40%, and/or concentrations were near the LRL (i.e., within five-times the LRL), with the 

 
3 Greater RPDs between paired results for water chemistry are considered more acceptable when concentrations 
are close to the LRL (e.g., within five-times the LRL; BCMOE 2013). 
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exception of one paired result (RPD = 47%; one sample within five-times the LRL, and the 

other greater than five-times the LRL; Table A.14). 

For the remaining analytes, mean and median RPDs for paired concentrations in 2018 were 

less than 56% and 50%, respectively (Table A.13). In 2019, mean and median RPDs for paired 

concentrations were greater than 2018, with concentrations less than 83% and 82%, 

respectively (Table A.14). For some analytes that had higher RPDs between paired results 

(e.g., copper, mercury, silver, and tin) concentrations were close to the LRL, where greater 

variability among paired results is anticipated. 

Field precision and reproducibility were considered good for selenium, nitrate, sulphate, total 

cadmium, TDS, and total nickel, and fair to good for the remaining analytes in 2018.  In 2019, 

field precision and reproducibility were considered good for nitrate, nickel, and TDS, and fair 

to good for the remaining analytes. Overall, the field sampling precision was considered 

acceptable for the purposes of this study.  

A4.4 Data Accuracy 

Data accuracy was evaluated based on results for Certified Reference Materials (CRM), 

Laboratory Control Samples (LCS), and Matrix Spike (MS) samples; 131 CRM samples, 2,065 

LCS samples, and 206 MS samples were analyzed (see Appendix N).  All CRM and LCS 

results met the laboratory DQO, except for one result for total silicon in an LCS (see laboratory 

report L2296155 in Appendix N); the laboratory DQO was exceeded by less than 10%.  For 238 

MS results (i.e., 12% of the total MS results), analyte concentrations were high in the 

background samples (i.e., the field sample used as the base for the MS sample) and the 

analytical laboratory was unable to accurately calculate the recovery of the spiked material.  

Affected analytes in MS samples include the following:   

 nitrate (as N) in five samples; 

 sulphate in five samples; 

 TKN in one sample; 

 total aluminum, arsenic, boron, copper, manganese, and uranium in one sample;  

 total barium, calcium, and magnesium in 17 samples; 

 total selenium in three samples; 

 total sodium in 15 samples; 

 total strontium in one sample; 

 dissolved barium and calcium in 26 samples; 

 dissolved magnesium and strontium in 27 samples; 

 dissolved potassium and lithium in one sample; 
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 dissolved selenium in eight samples; 

 dissolved sodium in 15 samples; and 

 dissolved uranium in three samples. 

Accuracy for all other analytes and MS samples was within the laboratory DQO and accuracy 

based on CRM and LCS was excellent.  Therefore, the overall accuracy achieved by the 

laboratory was considered good.    

A4.5 Data Quality Statement 

Water chemistry data collected for the RAEMP in 2018 and 2019 were of acceptable quality 

as characterized by good detectability, concentrations below LRLs in almost all laboratory 

blank samples, good laboratory precision and accuracy, and fair to good field 

sampling precision.  Therefore, the associated data are considered acceptable for this study. 
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A5 SEDIMENT CHEMISTRY 

A5.1 Laboratory Reporting Limits 

The analytical reports from ALS for sediment samples collected in 2017, 2018, and 2019 (see 

Appendix N) were examined to provide an inventory of analytes for which sample results were 

less than the LRL (Tables A.15 to A.17).  The LRLs for these analytes were assessed relative 

to existing British Columbia Working Sediment Quality Guidelines (BC WSQG; BCMOECCS 

2020) and the alert concentration for selenium (BCMOECCS 2019).   

Most metals and polycyclic aromatic hydrocarbons (PAHs) measured in sediment samples 

from 2017, 2018, and 2019 had least one reported value below the LRL (Tables A.15 to A.17).  

Tin and tungsten were consistently less than the LRL for all three years (i.e., no 

detectable concentrations). Additionally, quinoline in 2017 and acridine in 2019 were also 

consistently below the LRL (Tables A.15 and A.17). For selenium, all samples had detectable 

concentrations for all three years (Tables A.15 to A.17).  The same was also true for total 

organic carbon (TOC), aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, 

cobalt, copper, iron, magnesium, manganese, molybdenum, nickel, phosphorus, potassium, 

strontium, titanium, uranium, vanadium, and zinc (Tables A.15 to A.17).   

The LRLs for metal concentrations measured in sediment samples from 2017, 2018, and 2019 

were consistently less than applicable BC WSQG, as well as the alert concentration for 

selenium (Tables A.15 to A.17).  The LRLs for acenaphthene, acenaphthylene, and 

dibenz(a,h)anthracene exceeded the interim sediment quality guideline (ISQG) for samples 

collected in during all three years.  Benz(a)anthracene, benzo(a)pyrene, fluorene, 

naphthalene, phenanthrene also exceeded the ISQG for one or more samples collected in 

2018 and 2019. Additionally, the LRL for one or more samples exceeded the ISQG for 

anthracene, chrysene, fluoranthene, and pyrene in 2018, and eight samples had LRLs 

exceeding the ISQG for 2-methylnaphthalene in 2019 (Tables A.16 and A.17).  

Acenaphthene was the only analyte that had LRLs greater than the Probable Effects Level 

(PEL) for all three years (Tables A.15 to A.17).  Overall, the LRLs for most analytes were 

considered appropriate for this study, with the exception some PAHs where LRLs were greater 

than the corresponding BC WSQG. 

A5.2 Laboratory Blanks 

A total of 175 laboratory method blank samples were analyzed by ALS (n = 9 in 2017, n = 25 

in 2018 and n = 30 in 2019; see Appendix N).  All reported method blank results were within 
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the laboratory DQO (Table A.1).  Thus, the method blank results for this study indicated no 

inadvertent contamination of sediment samples within the laboratory during analysis. 

A5.3 Data Precision 

A total of 64 laboratory duplicate samples were used to evaluate laboratory precision (see 

Appendix N). The RPDs between all laboratory duplicate measurements were within the 

laboratory DQO (Table A.1), indicating that laboratory analytical precision was excellent.  

A total of 27 sets of field duplicate samples (n = 3 in 2017, n = 9 in 2018, and n = 15 in 2019) 

were collected to assess the precision of field sampling (Tables A.18 to A.20).  Samples were 

collected as split samples (i.e., a larger sample was homogenized and split into two duplicate 

sub-samples); however, some variability is expected, based on the heterogeneity of 

sediments.  For selenium, RPDs between paired results were ≤28% in 2017 and 2018; the 

mean RPD was 15% in 2017 and 13% in 2018, and the median RPD was 11% in 2017 and 

6.9% in 2018 (Tables A.18 and A.19). In 2019, the mean RPD for selenium was 31% and 

median was of 14%.  The majority of selenium RPDs in 2019 were ≤40%, with the exception 

of three paired results (RG_GH_SCW3_SE-2_20190912-0910, RG_FODGH_SE-

1_20190915-0831, and RG_HACKDS_SE-5_20190908-1300; Table A.20). 

Mean and median RPDs for paired concentrations of analytes other than selenium were ≤40%, 

and RPDs greater than 45% were infrequent (i.e., in one to four pairs of results per analyte), 

albeit occasionally of higher magnitude (e.g., an RPD of 112% for paired titanium 

concentrations in samples from RG_HACKDS).  Variability among paired results was greater 

for PAHs than metals for all three years (Tables A.18 to A.20). The greatest variability was 

observed for chrysene, perylene, and phenanthrene in 2017, benzo(g,h,i)perylene and 

dibenz(a,h)anthracene in 2018, and anthracene, benzo(a)pyrene, benzo(b+j+k)fluoranthene, 

1-methylnaphthalene, and 2-methylnaphthalene in 2019 (for which mean RPDs were greater 

than 45%). 

Overall, field precision and reproducibility were considered good for selenium and 

other metals.  The greater variability observed for PAHs is likely attributed to residual 

heterogeneity in the samples.  Subtle differences in the distribution of fine particulate matter 

and associated PAHs among the split samples may exist even after homogenization in 

the field.  Additionally, the transfer of sample material from one container (i.e., the bin in which 

the samples were homogenized) to another (i.e., the sample jar or bag) may introduce 

variability (Weiner 2013).   

A5.4 Data Accuracy 
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Data accuracy was evaluated based on the analysis of CRM, internal reference material (IRM), 

MS, and LCS samples, specifically, 39 CRM, 119 IRM, 9 MS, and 165 LCS (see the laboratory 

reports in Appendix N).  All CRM, IRM, MS and LCS results met the laboratory DQO 

(Table A.1).  Therefore, the accuracy achieved by the laboratory was considered excellent.     

A5.5 General Laboratory Flags 

One sediment sample collected from RG_AGCK3 in 2018 (RG_AGCK3_SE_20180908-1100) 

had insufficient material for particle size analysis (see laboratory report L2162089 

in Appendix N).  Data analysis and interpretation of particle size data were completed based 

on the four field samples that had sufficient sediment for analysis.   

A5.6 Data Quality Statement 

Sediment chemistry data collected for the RAEMP in 2017, 2018, and 2019 were of acceptable 

quality as characterized by good detectability (with the exception of acenaphthene, 

acenaphthylene, and dibenz(a,h)anthracene), negligible analyte concentrations in method 

blanks, good laboratory precision and accuracy, and good field sampling precision (particularly 

for metals).  Field sampling precision was lower for PAHs.  Overall, the associated data were 

considered acceptable for this study. 
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A6 BENTHIC INVERTEBRATE COMMUNITY  

A6.1 Organism Sorting Efficiency  

The analytical laboratory reports (Appendix E) assessed the organism sorting efficiency 

relative to the laboratory’s DQO (≥ 90%) (Tables A.21 to A.23).  Annual average recovery was 

very consistent among years, ranging from 98.5% in 2018 to 98.7% in 2017.  The lowest 

percent recovery for any given sample was 96%, which is well above the DQO, meaning 

organism sorting efficiency was considered excellent.  

A6.2 Subsampling Precision and Accuracy  

The majority of benthic invertebrate community samples collected in 2017 through 2019 were 

subject to sub-sampling (n = 58 samples in 2017, n = 239 samples in 2018, and n = 200 

samples in 2019).  The percentage of material sorted in each sample ranged from a minimum 

of 5% to 100% of the total sample material (Tables A.24 to A.26).  Both the precision and 

accuracy of the sub-samples randomly chosen for subsample error assessment in 2017, 2018 

and 2019 met the DQO in all cases (≤ 20%; Tables A.27 and A.29).  Thus, the precision and 

accuracy for sub-sampling of the benthic invertebrate community samples was 

considered excellent.  

A6.3 Taxonomic Identification Accuracy  

The laboratory performed an internal audit of taxonomic identification for roughly 10% of all 

samples (Tables A.30 to A.32).  The analysts reported total identification error rate (TIR; 0%), 

percent difference in enumeration (PDE; 0% to 0.77%), percent taxonomic disagreement 

(PTD; 0 to 4.36%), and Bray Curtis Dissimilarity Index (BCDI, a measure of the differences in 

identifications between different analysts, 0 to 0.040; Tables A.30 to A.32).  The laboratory 

DQO was based on TIR as per CABIN laboratory methods (<5% TIR; Environment 

Canada 2014; Tables A.30 to A.32).  Since TIR was zero for all but one sample in 2019 (where 

TIR = 0.38%), the taxonomic accuracy of the analysis was considered excellent.  

A6.4 Data Quality Statement  

Benthic community data collected in 2017, 2018, and 2019 were of acceptable quality as 

characterized by good sorting efficiency, subsampling precision and accuracy, and excellent 

taxonomic identification accuracy.  Therefore, the associated data can be used with a high 

level of confidence in the derivation of conclusions. 
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A7 FISH AGING 

Otoliths are considered appropriate structures for aging mountain whitefish, which were one 

of the sentinel fish species used in the RAEMP in 2018 (in addition to westslope cutthroat trout, 

which were sampled non-lethally, and therefore not aged).   

To determine the precision of mountain whitefish age estimates, otoliths for 32 of the 66 fish 

that were analyzed by AAE Technical Services in 2018 were re-processed by a second analyst.  

The original and second analyst assigned a confidence index to each age estimate and check, 

respectively (Table A.33).  A final age estimate for each fish was assigned based on the 

outcomes of the original analysis and the re-assessment.  Original age estimates and age 

estimates based on the re-assessment agreed for 19 of 32 samples.  Those that did not agree 

were within one year of each other, with the exception of one case where there was a two-year 

difference between the two analysts.  Confidence indices assigned to the 66 samples from 

2018 included “poor” (one sample), “fairly poor” (six samples), “fair” (47 samples), and “fairly 

good” (12 samples).  Overall, the fish age data can be interpreted with confidence.   
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A8 DATA QUALITY STATEMENT 

Overall, the quality of the data collected for this project was considered acceptable for the 

derivation of conclusions associated with the objectives of the RAEMP. 
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Table A.1:  Data Quality Objectives for the RAEMP   

Tissue Chemistry Water Chemistry Sediment Chemistry

SRC ALS ALS

Analytical 
Laboratory LRLs

LRL for each parameter should be at least as low as 

applicable guidelines and benchmarks a
LRL for each parameter should be at least as low as 

applicable guidelines, benchmarks, and screening values a
LRL for each parameter should be at least as low as 

applicable guidelines and benchmarks a

Blank Analysis - Concentrations measured in blank samples should be <LRL b -

Concentrations <4-
times the LRL: 

≤50% RPD (moisture) 
≤1,000% RPD (Al, Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Fe, 

Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, U, V, Zn)

Concentrations 4 to 
10-times the LRL:

≤25% RPD (moisture) 
≤100% RPD (Al, Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Fe, Pb, 

Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, U, V, Zn)

Concentrations 10 to 
20-times the LRL:

≤15% RPD (moisture) 
≤50% RPD (Al, Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Fe, Pb, 

Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, U, V, Zn)

Concentrations >20-
times the LRL:

≤10% RPD (moisture) 
≤25% RPD (Al, Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Fe, Pb, 

Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, U, V, Zn)

-

6.9 to 7.1 (pH)
60 to 140% (total silicon)

75 to 125% (TKN)
80 to 120% (orthophosphate, phosphorus, TOC, DOC, total 

and dissolved metals)
85 to 115% (TSS, TDS, turbidity, alkanlinity, ammonia, Br)

90 to 110% (conducitivity, Cl, F, nitrate, nitrite, sulfate)

50 to 130% (naphthalene)
50 to 150% (Acridine, Benzo(e)pyrene, 1-
Methylnaphthalene, Perylene, Quinoline)

60 to 130% (all remaining PAHs)
80 to 120% (inorganic carbon, total metals)

90 to 110% (moisture, TOC)

-
70 to 130% (TKN, orthophosphate, phosphorus, TOC, DOC, 

total and dissolved metals)
75 to 125% (ammonia, Br, Cl, F, nitrate, nitrite, sulfate)

50 to 150% (PAHs)

75 to 125% (Al, As, Cd, Cr, Cu, Fe, Mn, Ni, Pb, Se, Zn)
65 to 135% (Ag)
50 to 150% (Hg)

80 to 120% (orthophosphate, phosphorus)
85 to 115% (turbidity, alkalinity)

90 to 110% (conductivity)
210 to 230% (ORP)

6.9 to 7.1 (pH)

70 to 130% (total metals) c

a If no guideline or benchmark exists for a substance, the LRL should be less than predictions.  
b Only applies to QC samples at concentrations <LRL or greater than 5-times the LRL.  
c The following metals had specific mg/kg dw limits: B (0 to 8.20); Se (0.110 to 0.150); Ag (0.130 to 0.330); Tl (0.0700 to 0.180); Sn (0 to 3.10); W (0 to 0.660), and Zr (0 to 1.80).  

Laboratory 
Precision

Laboratory 
Duplicates

≤10% RPD (conductivity)
≤15% RPD (ORP, turbidity)

≤20% RPD (all remaining analytes)

≤20% RPD (moisture)
≤30% RPD (Sb, As, Be, Bi, B, Cd, Ca, Cr, Co, Cu, 
Fe, Li, Mg, Mn, Ni, P, Se, S, Tl, W, U, V, Zn, Zr)

≤40% RPD (Al, Ba, Pb, Hg, Mo, K, Ag, Na, Sr, Sn, Ti)
≤50% RPD (PAHs)

Within 2-times the LRL (pH)

Accuracy

Recovery of Blank Spike

Recovery of Matrix Spike

Recovery of Certified Reference 
Material

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; ALS = ALS Environmental; LRL = Laboratory Reporting Limit; - = not applicable; < = less than; ≤ = less than or equal to; % = percent; RPD = Relative Percent Difference; 
DQO = Data Quality Objectives; ORP = oxidation-reduction potential; PAHs = polycyclic aromatic hydrocarbons; TKN = Total Kjeldahl Nitrogen; TOC = total organic carbon; DOC = dissolved organic carbon; TSS = total suspended solids; TDS = total dissolved 
solids; QC = quality control; mg/kg dw = milligrams per kilogram dry weight.

Quality Control 
Measure

Quality Control Sample Type/Check

Study Component

Comparison of actual LRL versus target 
LRL

Field or Laboratory Blank



Analyte Units Range of LRLsa No. Sample Results 

<LRLb

Aluminum µg/g dw 0.5 to 1,000 187 (69%)
Antimony µg/g dw 0.01 to 50 271 (100%)
Arsenic µg/g dw 0.01 to 20 128 (47%)
Barium µg/g dw 0.01 to 20 129 (48%)

Beryllium µg/g dw 0.002 to 5 271 (100%)
Boron µg/g dw 0.2 to 500 271 (100%)

Cadmium µg/g dw 0.002 to 5 193 (71%)
Chromium µg/g dw 0.05 to 200 259 (96%)

Cobalt µg/g dw 0.002 to 5 128 (47%)
Copper µg/g dw 0.01 to 20 122 (45%)

Iron µg/g dw 0.5 to 1,000 115 (42%)
Lead µg/g dw 0.002 to 5 247 (91%)

Manganese µg/g dw 0.02 to 50 128 (47%)
Mercury µg/g dw 0.001 to 2 72 (27%)

Molybdenum µg/g dw 0.02 to 50 240 (89%)
Nickel µg/g dw 0.01 to 20 249 (92%)

Selenium µg/g dw 0.01 to 2 3 (1%)
Silver µg/g dw 0.002 to 5 240 (89%)

Strontium µg/g dw 0.02 to 50 92 (34%)
Thallium µg/g dw 0.005 to 20 146 (54%)

Tin µg/g dw 0.01 to 20 271 (100%)
Titanium µg/g dw 0.01 to 20 256 (94%)
Uranium µg/g dw 0.001 to 2 266 (98%)

Vanadium µg/g dw 0.02 to 50 267 (99%)
Zinc µg/g dw 0.1 to 200 122 (45%)

                   Shading indicates an LRL greater than the 4 μg/g dw interim selenium guideline for 
fish muscle; BCMOECCS 2019).

Notes: LRL = Laboratory Reporting Limit; µg/g dw = microgram per gram dry weight; BCMOECCS 
= British Columbia Ministry of Environment and Climate Change Strategy; SRC = Saskatchewan 
Research Council Environmental Analytical Laboratory. "-" indicated no values were reported as 
less than the LRL.

b Total n = 271 samples. Number in brackets indicates percentage of samples below the LRL.

Table A.2: Laboratory Reporting Limit (LRL) Evaluation for Fish Tissue 
Chemistry Analyses, 2018

a LRLs from the analytical laboratory (SRC) were reported to one significant digit.  When a single 
value is reported the highest and lowest laboratory reporting limit were the same.



Analyte Units Range of LRLs a
No. Sample Results 

<LRL b

Aluminum µg/g dw 5 to 50 43 (90%)
Antimony µg/g dw 0.02 to 0.1 48 (100%)
Arsenic µg/g dw 0.02 to 0.5 41 (85%)
Barium µg/g dw 0.05 to 5 45 (94%)

Beryllium µg/g dw 0.02 to 0.02 48 (100%)
Boron µg/g dw 2 to 50 48 (100%)

Cadmium µg/g dw 0.02 to 0.02 44 (92%)
Chromium µg/g dw 0.1 to 5 48 (100%)

Cobalt µg/g dw 0.02 to 5 47 (98%)
Copper µg/g dw 0.1 to 5 44 (92%)

Iron µg/g dw 5 to 50 39 (81%)
Lead µg/g dw 0.02 to 0.5 44 (92%)

Manganese µg/g dw 0.2 to 5 43 (90%)
Mercury µg/g dw 0.01 to 0.02 1 (2%)

Molybdenum µg/g dw 0.05 to 0.5 48 (100%)
Nickel µg/g dw 0.1 to 5 47 (98%)

Selenium µg/g dw 0.05 to 0.5 0 (0%)
Silver µg/g dw 0.02 to 0.02 46 (96%)

Strontium µg/g dw 0.1 to 1 29 (60%)
Thallium µg/g dw 0.01 to 0.1 45 (94%)

Tin µg/g dw 0.1 to 2 48 (100%)
Titanium µg/g dw 0.5 to 5 46 (96%)
Uranium µg/g dw 0.01 to 0.1 48 (100%)

Vanadium µg/g dw 0.2 to 1 48 (100%)
Zinc µg/g dw 1 to 50 44 (92%)

b Total n = 48 samples. Number in brackets indicates percentage of samples below the LRL.

Table A.3: Laboratory Reporting Limit (LRL) Evaluation for Fish Tissue 
Chemistry Analyses, 2019

                   Shading indicates an LRL greater than the 4 μg/g dw interim selenium guideline for fish 
muscle; BCMOECCS 2019).

Notes: LRL = Laboratory Reporting Limit; µg/g dw = microgram per gram dry weight; BCMOECCS = 
British Columbia Ministry of Environment and Climate Change Strategy; SRC = Saskatchewan 
Research Council Environmental Analytical Laboratory. "-" indicated no values were reported as less 
than the LRL.
a LRLs from the analytical laboratory (SRC) were reported to one significant digit.  When a single 
value is reported the highest and lowest laboratory reporting limit were the same.



Table A.4:  Laboratory Duplicate Results for Chemical Analysis of Mountain Whitefish Muscle Tissue and Ovaries, 2018  

Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2

Aluminum µg/g dw <2 <2 0 6.32 <2 104 <2 <2 0 14 13 7.407407 2.52 2.46 2.39 3.31 12.1 114 <2 4.34 73.7

Antimony µg/g dw <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0

Arsenic µg/g dw 0.0349 0.0303 14.0 0.362 0.174 70.0 0.196 0.194 0.877 0.215 0.216 0.121 0.0319 0.0305 4.51 0.0530 0.0558 5.29 0.101 0.103 2.01

Barium µg/g dw 0.199 0.167 17.5 0.131 0.0337 118 0.146 0.142 3.12 0.26 0.26 0 0.170 0.155 9.01 0.0636 0.104 48.6 0.290 0.337 15.3

Beryllium µg/g dw <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0

Boron µg/g dw <1 <1 0 <1 <1 0 <1 <1 0 <1 <1 0 <1 <1 0 <1 <1 0 <1 <1 0

Cadmium µg/g dw <0.01 <0.01 0 <0.01 <0.01 0 0.0439 0.0357 20.5 0.0504 0.0559 10.3 0.0335 0.0239 33.4 0.0106 0.0135 23.8 <0.01 <0.01 0

Chromium µg/g dw <0.05 <0.05 0 <0.05 <0.05 0 <0.05 0.0889 56.0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0

Cobalt µg/g dw 0.126 0.115 9.23 0.0248 0.0184 29.6 0.205 0.188 8.24 0.109 0.116 5.97 0.126 0.118 6.44 0.0771 0.0800 3.73 0.277 0.302 8.82

Copper µg/g dw 2.72 2.49 8.84 1.08 1.13 4.53 2.66 2.62 1.34 2.94 2.87 2.49 2.62 2.45 6.80 1.80 1.69 6.17 2.29 2.47 7.57

Iron µg/g dw 36.2 34.0 6.54 13.8 10.9 24.0 35.9 34.0 5.33 39 36 8 40.3 37.0 8.50 30.9 36.5 16.7 28.3 31.6 10.9

Lead µg/g dw <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 0.0108 7.97 <0.01 <0.01 0

Manganese µg/g dw 14.2 13.7 3.90 1.06 0.682 43.8 7.41 7.23 2.55 3.92 4.12 4.88 5.55 5.33 4.05 0.711 0.736 3.45 9.43 9.81 3.99

Mercury µg/g dw 0.00777 0.00706 9.58 0.0420 0.0427 1.68 0.00536 <0.005 6.95 <0.005 <0.005 0 0.00695 0.00565 20.6 0.145 0.137 6.09 <0.005 <0.005 0

Molybdenum µg/g dw <0.02 <0.02 0 <0.02 <0.02 0 0.0222 0.0210 5.52 0.0266 0.0216 20.7 <0.02 <0.02 0 <0.02 <0.02 0 <0.02 0.143 151

Nickel µg/g dw <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 0.0593 <0.05 17.1 0.127 0.114 11.3 0.0524 0.0526 0.476 0.0531 0.187 111

Selenium µg/g dw 25.1 24.0 4.48 4.09 3.99 2.36 19.6 19.1 2.60 16.0 16.6 3.62 37.9 32.6 14.9 7.77 7.58 2.41 36.7 37.1 0.961

Silver µg/g dw 0.0174 0.0177 1.65 <0.01 <0.01 0 0.0146 0.0155 6.58 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 0.0102 1.98

Strontium µg/g dw 1.01 0.904 10.8 0.686 0.155 126 2.12 2.09 1.19 2.4 2.2 8.7 0.550 0.517 6.25 0.0845 0.113 28.4 0.638 0.977 41.9

Thallium µg/g dw 0.00519 <0.005 3.73 0.136 0.143 4.92 0.0129 0.0114 12.8 0.0134 0.0137 2.37 <0.005 <0.005 0 0.0856 0.0864 0.989 <0.005 <0.005 0

Tin µg/g dw <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0

Titanium µg/g dw <0.2 <0.2 0 <0.2 <0.2 0 <0.2 <0.2 0 <0.2 <0.2 0 <0.2 <0.2 0 <0.2 0.236 16.5 <0.2 <0.2 0

Uranium µg/g dw <0.005 <0.005 0 <0.005 <0.005 0 <0.005 <0.005 0 <0.005 <0.005 0 <0.005 <0.005 0 <0.005 <0.005 0 <0.005 <0.005 0

Vanadium µg/g dw <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0

Zinc µg/g dw 65.8 59.3 10.3 23.8 12.3 63.4 67.8 63.5 6.49 57.8 58.2 0.735 61.2 58.1 5.25 14.6 14.1 3.72 62.1 63.2 1.68

Value did not meet the DQO (Table A.1).

Notes: RPD = relative percent difference; % = percent; µg/g dw = micrograms per gram dry weight; < = less than; - = no data/not calculated. Laboratory reporting limits presented to one significant digit. Sample names ending in "M" indicate the sample was muscle tissue. Sample names ending in "O" 
indicate the sample was ovary tissue.

14-Oct-2018
RPD (%)

UnitAnalyte 10-Oct-2018
RPD (%)

11-Oct-2018
RPD (%)

11-Oct-2018
RPD (%)

12-Oct-2018
RPD (%)

11-Oct-2018
RPD (%)

14-Oct-2018
RPD (%)
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Table A.4:  Laboratory Duplicate Results for Chemical Analysis of Mountain Whitefish Muscle Tissue and Ovaries, 2018  

Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2

Aluminum µg/g dw 4.66 5.99 24.9 <2 5.09 87.2 <2 3.61 57.4 <2 <2 0 <2 <2 0 2.38 8.87 115 <2 5.90 98.8

Antimony µg/g dw <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0

Arsenic µg/g dw 0.0757 0.0614 20.8 0.0672 0.0679 0.962 0.229 0.228 0.443 0.217 0.218 0.653 0.133 0.131 1.24 0.0417 0.0432 3.51 0.0801 0.0792 1.10

Barium µg/g dw 0.165 0.0844 64.6 0.170 0.235 32.0 0.0446 0.0444 0.607 0.0592 0.0662 11.1 0.594 0.587 1.25 0.565 0.686 19.3 0.0432 0.0807 60.6

Beryllium µg/g dw <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0

Boron µg/g dw <1 <1 0 <1 <1 0 <1 <1 0 <1 <1 0 <1 <1 0 <1 <1 0 <1 <1 0

Cadmium µg/g dw <0.01 0.0104 4.02 0.0142 0.0175 20.9 <0.01 <0.01 0 0.0147 0.0148 0.950 0.0363 0.0385 5.88 0.0284 0.0344 19.3 0.0118 0.0155 27.0

Chromium µg/g dw <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0

Cobalt µg/g dw 0.0400 0.0437 8.87 0.165 0.176 6.63 0.0147 0.0162 9.39 0.128 0.134 4.89 0.116 0.117 1.29 0.0555 0.0634 13.3 0.189 0.218 14.5

Copper µg/g dw 1.50 1.12 29.3 2.29 2.27 0.802 0.931 0.965 3.58 2.83 2.88 1.97 2.14 2.13 0.572 2.33 2.30 1.11 1.27 1.30 2.67

Iron µg/g dw 20.5 18.9 7.96 41.2 44.5 7.66 11.9 13.3 11.5 22.4 25.7 13.7 39.9 42.6 6.53 35.9 45.7 24.1 15.5 19.6 23.4

Lead µg/g dw <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0

Manganese µg/g dw 0.968 0.863 11.4 10.8 11.4 5.95 0.658 0.613 6.97 7.68 7.96 3.62 9.28 9.12 1.77 8.82 9.00 1.96 0.617 0.681 9.94

Mercury µg/g dw 0.0987 0.0990 0.334 <0.005 <0.005 0 0.0700 0.0708 1.11 <0.005 <0.005 0 0.0106 0.0106 0.282 0.0172 0.0239 32.6 0.0891 0.0921 3.30

Molybdenum µg/g dw 0.0237 <0.02 16.7 0.0370 0.0376 1.72 <0.02 <0.02 0 <0.02 <0.02 0 <0.02 0.0209 4.40 <0.02 <0.02 0 <0.02 <0.02 0

Nickel µg/g dw <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0

Selenium µg/g dw 5.80 5.75 0.958 32.7 32.6 0.137 3.57 3.66 2.40 22.6 22.7 0.355 30.7 31.5 2.71 10.2 10.3 0.648 4.02 4.25 5.69

Silver µg/g dw <0.01 <0.01 0 <0.01 <0.01 0 <0.01 <0.01 0 0.0104 0.0101 3.71 <0.01 0.0109 8.34 <0.01 <0.01 0 <0.01 <0.01 0

Strontium µg/g dw 0.448 0.274 48.3 1.03 1.09 6.22 0.375 0.182 69.6 0.885 0.936 5.65 0.450 0.450 0.104 0.496 0.357 32.6 0.0950 0.0865 9.39

Thallium µg/g dw 0.0574 0.0563 2.02 <0.005 <0.005 0 0.141 0.144 2.04 0.00741 0.00770 3.84 <0.005 <0.005 0 <0.005 <0.005 0 0.219 0.234 6.23

Tin µg/g dw <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0 <0.05 <0.05 0

Titanium µg/g dw <0.2 <0.2 0 <0.2 <0.2 0 <0.2 <0.2 0 <0.2 <0.2 0 <0.2 <0.2 0 <0.2 0.223 10.9 <0.2 <0.2 0

Uranium µg/g dw 0.0201 <0.005 120 <0.005 <0.005 0 <0.005 <0.005 0 <0.005 <0.005 0 <0.005 <0.005 0 <0.005 <0.005 0 <0.005 <0.005 0

Vanadium µg/g dw <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0

Zinc µg/g dw 17.2 16.0 6.95 67.8 68.7 1.34 14.9 14.6 2.20 74.8 77.5 3.52 65.7 65.3 0.511 67.6 67.7 0.0451 13.5 13.7 1.71

Value did not meet the DQO (Table A.1).

Notes: RPD = relative percent difference; % = percent; µg/g dw = micrograms per gram dry weight; < = less than; - = no data/not calculated. Laboratory reporting limits presented to one significant digit. Sample names ending in "M" indicate the sample was muscle tissue. Sample names ending in "O" 
indicate the sample was ovary tissue.
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Table A.4:  Laboratory Duplicate Results for Chemical Analysis of Mountain Whitefish Muscle Tissue and Ovaries, 2018  

Result 1 Result 2 Result 1 Result 2

Aluminum µg/g dw <2 <2 0 4.59 4.49 2.10

Antimony µg/g dw <0.01 <0.01 0 <0.01 <0.01 0

Arsenic µg/g dw 0.146 0.146 0.233 0.235 0.226 3.79

Barium µg/g dw 0.142 0.138 2.37 0.0855 0.0993 14.9

Beryllium µg/g dw <0.01 <0.01 0 <0.01 <0.01 0

Boron µg/g dw <1 <1 0 <1 <1 0

Cadmium µg/g dw 0.0193 0.0174 10.6 0.0121 0.0136 11.3

Chromium µg/g dw <0.05 <0.05 0 <0.05 <0.05 0

Cobalt µg/g dw 0.333 0.332 0.258 0.0496 0.0456 8.53

Copper µg/g dw 2.08 2.10 1.01 1.11 1.01 9.14

Iron µg/g dw 30.1 28.7 4.74 16.2 17.5 7.38

Lead µg/g dw <0.01 <0.01 0 <0.01 <0.01 0

Manganese µg/g dw 5.66 5.76 1.63 0.691 0.795 14.0

Mercury µg/g dw 0.00550 0.00594 7.69 0.104 0.106 2.11

Molybdenum µg/g dw 0.0210 0.0213 1.65 <0.02 <0.02 0

Nickel µg/g dw <0.05 <0.05 0 <0.05 <0.05 0

Selenium µg/g dw 27.1 26.2 3.43 6.32 6.61 4.48

Silver µg/g dw <0.01 <0.01 0 <0.01 <0.01 0

Strontium µg/g dw 0.800 0.808 1.02 0.375 0.781 70.2

Thallium µg/g dw 0.0102 0.0103 0.391 0.0727 0.0722 0.566

Tin µg/g dw <0.05 <0.05 0 <0.05 <0.05 0

Titanium µg/g dw <0.2 <0.2 0 <0.2 <0.2 0

Uranium µg/g dw <0.005 <0.005 0 <0.005 <0.005 0

Vanadium µg/g dw <0.1 <0.1 0 <0.1 <0.1 0

Zinc µg/g dw 62.8 63.7 1.45 15.0 14.6 2.20

Value did not meet the DQO (Table A.1).

Notes: RPD = relative percent difference; % = percent; µg/g dw = micrograms per gram dry weight; < = less than; - = no data/not calculated. Laboratory reporting limits presented to one significant digit. Sample names ending in "M" indicate the sample was muscle tissue. Sample names ending in "O" 
indicate the sample was ovary tissue.
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Analyte Units Range of LRLs a No. Sample Results <LRL b

Aluminum µg/g dw 2 to 50 0 (0%)
Antimony µg/g dw 0.1 to 0.2 3 (60%)
Arsenic µg/g dw 0.05 to 0.1 0 (0%)
Barium µg/g dw 0.05 to 0.1 0 (0%)

Beryllium µg/g dw 0.01 to 0.02 0 (0%)
Boron µg/g dw 1 to 2 0 (0%)

Cadmium µg/g dw 0.01 to 0.02 0 (0%)
Chromium µg/g dw 0.5 to 1 0 (0%)

Cobalt µg/g dw 0.01 to 0.02 0 (0%)
Copper µg/g dw 0.05 to 0.1 0 (0%)

Iron µg/g dw 2 to 50 0 (0%)
Lead µg/g dw 0.01 to 0.02 0 (0%)

Manganese µg/g dw 0.1 to 0.2 0 (0%)
Molybdenum µg/g dw 0.1 to 0.2 0 (0%)

Nickel µg/g dw 0.05 to 0.1 0 (0%)
Selenium µg/g dw 0.05 to 5 0 (0%)

Silver µg/g dw 0.01 to 0.02 0 (0%)
Strontium µg/g dw 0.1 to 0.2 0 (0%)
Thallium µg/g dw 0.05 to 0.1 1 (20%)

Tin µg/g dw 0.05 to 0.1 3 (60%)
Titanium µg/g dw 0.05 to 1 0 (0%)
Uranium µg/g dw 0.005 to 0.01 0 (0%)

Vanadium µg/g dw 0.1 to 2 0 (0%)
Zinc µg/g dw 0.5 to 1 0 (0%)

a LRLs from the analytical laboratory (SRC) were reported to one significant digit.

                 Shading indicates an LRL greater than the BCMOECCS interim selenium guideline for invertebrate 
tissue (4 μg/g dw; BCMOECCS 2019).  
Notes: LRL = Laboratory Reporting Limit; µg/g dw = microgram per gram dry weight; BCMOECCS = British 
Columbia Ministry of Environment and Climate Change Strategy; SRC = Saskatchewan Research Council 
Environmental Analytical Laboratory. 

b Total n = 5 samples for all analytes except selenium. Total n = 519 samples for selenium. Number in brackets 
indicates percentage of samples below the LRL.

Table A.5: Laboratory Reporting Limit (LRL) Evaluation for Benthic Invertebrate 
Tissue Chemistry Analyses, 2017



Analyte Units Range of LRLs a No. Sample Results <LRL b

Aluminum µg/g dw 0.5 to 1,000 9 (1%)
Antimony µg/g dw 0.01 to 50 816 (83%)
Arsenic µg/g dw 0.01 to 20 285 (29%)
Barium µg/g dw 0.01 to 20 7 (1%)

Beryllium µg/g dw 0.002 to 5 787 (80%)
Boron µg/g dw 0.2 to 500 829 (84%)

Cadmium µg/g dw 0.002 to 5 27 (3%)
Chromium µg/g dw 0.05 to 200 733 (75%)

Cobalt µg/g dw 0.002 to 5 89 (9%)
Copper µg/g dw 0.01 to 20 3 (0%)

Iron µg/g dw 0.5 to 1,000 14 (1%)
Lead µg/g dw 0.002 to 5 167 (17%)

Manganese µg/g dw 0.02 to 50 5 (1%)
Mercury µg/g dw 0.001 to 2 657 (67%)

Molybdenum µg/g dw 0.02 to 50 703 (72%)
Nickel µg/g dw 0.01 to 20 47 (5%)

Selenium µg/g dw 0.01 to 2 3 (0%)
Silver µg/g dw 0.002 to 5 647 (66%)

Strontium µg/g dw 0.02 to 50 67 (7%)
Thallium µg/g dw 0.005 to 20 793 (81%)

Tin µg/g dw 0.01 to 20 964 (98%)
Titanium µg/g dw 0.01 to 20 32 (3%)
Uranium µg/g dw 0.001 to 2 164 (17%)

Vanadium µg/g dw 0.02 to 50 221 (23%)
Zinc µg/g dw 0.1 to 200 8 (1%)

a LRLs from the analytical laboratory (SRC) were reported to one significant digit. 

                 Shading indicates an LRL greater than the BCMOECCS interim selenium guideline for invertebrate 
tissue (4 μg/g dw; BCMOECCS 2019).  
Notes: LRL = Laboratory Reporting Limit; µg/g dw = microgram per gram dry weight; BCMOECCS = British 
Columbia Ministry of Environment and Climate Change Strategy; SRC = Saskatchewan Research Council 
Environmental Analytical Laboratory.

b Total n = 982 samples. Number in brackets indicates percentage of samples below the laboratory reporting limit.

Table A.6: Laboratory Reporting Limit (LRL) Evaluation for Benthic Invertebrate 
Tissue Chemistry Analyses, 2018



Analyte Units Range of LRLs a No. Sample Results <LRL b

Aluminum µg/g dw 2 to 200 58 (5%)
Antimony µg/g dw 0.01 to 0.5 236 (20%)
Arsenic µg/g dw 0.01 to 2 67 (6%)
Barium µg/g dw 0.02 to 20 59 (5%)

Beryllium µg/g dw 0.01 to 0.1 571 (48%)
Boron µg/g dw 1 to 200 727 (61%)

Cadmium µg/g dw 0.01 to 0.1 58 (5%)
Chromium µg/g dw 0.05 to 20 179 (15%)

Cobalt µg/g dw 0.01 to 20 192 (16%)
Copper µg/g dw 0.05 to 20 59 (5%)

Iron µg/g dw 2 to 200 58 (5%)
Lead µg/g dw 0.01 to 2 90 (8%)

Manganese µg/g dw 0.1 to 20 58 (5%)
Mercury µg/g dw 0.005 to 0.1 131 (11%)

Molybdenum µg/g dw 0.02 to 2 88 (7%)
Nickel µg/g dw 0.05 to 20 80 (7%)

Selenium µg/g dw 0.01 to 2 58 (5%)
Silver µg/g dw 0.01 to 0.1 149 (13%)

Strontium µg/g dw 0.05 to 5 58 (5%)
Thallium µg/g dw 0.005 to 0.5 111 (9%)

Tin µg/g dw 0.05 to 10 1002 (84%)
Titanium µg/g dw 0.2 to 20 72 (6%)
Uranium µg/g dw 0.005 to 0.5 75 (6%)

Vanadium µg/g dw 0.1 to 5 65 (5%)
Zinc µg/g dw 0.5 to 200 59 (5%)

a LRLs from the analytical laboratory (SRC) were reported to one significant digit. 
b Total n = 1,187 samples. Number in brackets indicates percentage of samples below the laboratory 
reporting limit.

Table A.7: Laboratory Reporting Limit (LRL) Evaluation for Benthic 
Invertebrate Tissue Chemistry Analyses, 2019

                 Shading indicates an LRL greater than the BCMOECCS interim selenium guideline for 
invertebrate tissue (4 μg/g dw; BCMOECCS 2019).  
Notes: LRL = Laboratory Reporting Limit; µg/g dw = microgram per gram dry weight; BCMOECCS = British 
Columbia Ministry of Environment and Climate Change Strategy; SRC = Saskatchewan Research Council 
Environmental Analytical Laboratory.



Table A.8:  Laboratory Duplicate Results for Chemical Analysis of Benthic Invertebrate Tissue, 2018   

Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2 Result 1 Result 2
Aluminum µg/g dw 9,250 9,250 0 8,400 10,000 17 10,950 11,600 5.8 3,200 3,700 14 10,700 10,100 5.8 2,400 400 143
Antimony µg/g dw <1 <1 - <1 <1 - <1 <1 - <1 <1 - <1 <1 - <1 <1 -
Arsenic µg/g dw 2.4 2.4 0 2.6 2.9 11 2.9 3.2 9.8 1.0 1.1 9.5 2.8 2.7 4 1.7 0.8 72
Barium µg/g dw 270 270 0 270 270 0 300 270 11 330 320 3.1 280 280 0 43 17 87

Beryllium µg/g dw 0.3 0.3 0 0.3 0.4 29 0.4 0.4 0 0.1 0.1 0 0.4 0.3 29 0.1 <0.1 -
Boron µg/g dw 30 40 29 220 180 20 190 220 15 40 40 0 160 150 6.5 <10 <10 -

Cadmium µg/g dw 1.0 1.1 9.5 1.3 1.1 17 1.0 1.0 0 1.0 1.0 0 1.3 1.2 8 1.4 0.7 67
Chromium µg/g dw 14 14 0 13 15 14 2.8 3.0 6.9 6 6 0 15 14 7 <5 <5 -

Cobalt µg/g dw 2.6 2.7 3.8 2.5 2.8 11 2.8 3.0 6.9 1.5 1.5 0 2.7 2.8 3.6 140 135 3.6
Copper µg/g dw 4.5 4.6 2.2 4.8 5.1 6.1 4.9 5.4 9.7 1.9 2.0 5.1 5.4 5.1 5.7 10 10 0

Iron µg/g dw 6,300 6,000 4.9 5,200 6,400 21 6,500 7,300 12 1,900 2,200 15 6,300 5,800 8 2,100 280 153
Lead µg/g dw 3.2 3.3 3.1 2.9 3.3 13 3.4 3.6 5.7 1.2 1.3 8.0 3.5 3.2 9.0 0.9 0.2 127

Manganese µg/g dw 230 230 0 200 230 14 240 250 4.1 97 100 3.0 220 210 4.7 640 470 31
Mercury µg/g dw <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 -

Molybdenum µg/g dw <1 <1 - <1 <1 - <1 <1 - <1 <1 - <1 <1 - 1 1 0
Nickel µg/g dw 12 12 0 17 16 6.1 17 18 5.7 12 13 8.0 17 16 6.1 92 72 24

Selenium µg/g dw 5.0 5.8 15 7.2 6.9 4.3 6.0 5.8 3.4 23 22 4.4 10 11 10 3.9 4.4 12
Silver µg/g dw <0.1 <0.1 - <0.1 <0.1 - <0.1 <0.1 - <0.1 <0.1 - <0.1 <0.1 - <0.1 <0.1 -

Strontium µg/g dw 160 160 0 160 150 6.5 140 140 0 250 240 4.1 170 180 5.7 99 43 79
Thallium µg/g dw <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -

Tin µg/g dw <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -
Titanium µg/g dw 43 45 4.5 46 55 18 61 66 7.9 22 24 8.7 59 62 5.0 14 3 124
Uranium µg/g dw 1.1 1.1 0 1.0 1.1 9.5 1.0 1.0 0 1.4 1.4 0 1.2 1.3 8.0 0.8 0.4 71

Vanadium µg/g dw 25 26 3.9 22 27 20 28 31 10 9 10 11 27 25 7.7 8 1 156
Zinc µg/g dw 79 81 2.5 110 100 9.5 92 93 1.1 77 76 1.3 100 99 1.0 260 210 21

11-Apr-18
RPD (%)

8-Sep-18
RPD (%)

FO23-PER14 RG_CORCK3_INV_20180908

RPD (%)
10-Apr-18

RPD (%)
Analyte Unit

FO23-PER2 FO23-PER8 FO23-PER12 FO23-PER13
11-Apr-18

RPD (%)
11-Apr-18

RPD (%)
11-Apr-18



Short-term Long-term

Physical Tests
Conductivity (@ 25C) µS/cm - - - 2.0 0 0
Hardness (as CaCO3) mg/L - - - 0.50 0 0
pH pH 6.5 to 9.0 6.5 to 9.0 - 0.10 0 0
ORP mV - - - -1,000 0 0
Total Suspended Solids mg/L - - - 1.0 0 75 (40%)
Total Dissolved Solids mg/L - - 1,000 10 to 40 0 1 (0.54%)
Turbidity NTU - - - 0.10 0 2 (1.1%)
Anions and Nutrients
Acidity (as CaCO3) mg/L - - - 1.0 to 2.0 0 158 (85%)
Alkalinity, Total (as CaCO3) mg/L - >20 - 1.0 0 0
Ammonia, Total (as N) e mg/L 0.102 0.752 - 0.0050 0 19 (10%)
Bromide (Br) mg/L - - - 0.050 to 0.25 0 169 (91%)
Chloride (Cl) mg/L 600 150 - 0.10 to 2.5 0 55 (30%)
Fluoride (F) mg/L - - - 0.020 to 0.10 0 6 (3.2%)
Nitrate (as N) mg/L 32.8 3.0 3.0 0.0010 to 0.050 0 12 (6.5%)
Nitrite (as N) f mg/L 0.060 0.020 0.0078 0.0010 to 0.050 18 (9.7%) 50 (27%)
Total Kjeldahl Nitrogen mg/L - - - 0.0010 to 0.050 0 57 (31%)
Orthophosphate-Dissolved (as P) mg/L - - - 0.0010 to 0.0020 0 44 (24%)
Phosphorus (P)-Total  Dissolved mg/L - - - 0.0020 to 1.5 0 33 (18%)
Sulphate (SO4) 

g mg/L - 218 429 0.30 to 1.5 0 0
Organic / Inorganic Carbon 
Dissolved Organic Carbon mg/L - - - 0.50 0 19 (10%)
Total Organic Carbon mg/L - - - 0.50 0 25 (14%)
Total Metals
Aluminum mg/L - - - 0.00010 to 0.0030 0 35 (19%)
Antimony mg/L - 0.0090 - 0.00010 0 76 (41%)
Arsenic mg/L - 0.00010 0 20 (11%)
Barium mg/L - 1.0 - 0.00010 to 0.020 0 0
Beryllium µg/L - 0.130 5.3 0.000050 to 0.020 0 185 (100%)
Bismuth mg/L - - - 0.000050 to 0.010 0 185 (100%)
Boron mg/L - 1.20 - 0.0050 to 0.010 0 103 (56%)
Cadmium µg/L - - - 0.0050 to 0.050 0 2 (1.1%)
Calcium mg/L - - - 0.00010 to 0.050 0 0
Chromium h mg/L - 0.0010 0.0050 0.00010 to 0.10 21 (11%) 80 (43%)
Cobalt µg/L 110 4.0 2.1 0.00050 to 0.10 0 145 (78%)
Copper mg/L - - - 0.00050 to 0.010 0 180 (97%)
Iron mg/L 1.0 - - 0.000050 to 0.010 0 80 (43%)
Lead g mg/L 0.0252 0.00429 - 0.000050 to 0.0010 0 177 (96%)
Lithium mg/L - - - 0.0010 to 0.10 0 5 (2.7%)
Magnesium mg/L - - - 0.00010 to 0.10 0 0
Manganese mg/L 0.903 0.750 - 0.00010 to 0.00050 0 11 (5.9%)
Mercury i µg/L - 0.00125 - 0.000050 to 0.00050 0 159 (86%)
Molybdenum mg/L 2.0 1.0 - 0.000050 to 0.00050 0 0
Nickel g mg/L - 0.025 0.123 0.000050 to 0.050 21 (11%) 53 (29%)
Potassium mg/L - - - 0.050 0 0
Selenium µg/L - 2.0 19 0.050 to 0.10 0 1 (0.54%)
Silicon mg/L - - - 0.000010 to 0.10 0 0
Silver g mg/L 0.00010 0.000050 - 0.000010 to 0.050 21 (11%) 180 (97%)
Sodium mg/L - - - 0.00020 to 0.050 0 0
Strontium mg/L - - - 0.000010 to 0.00020 0 0
Thallium mg/L - 0.00080 - 0.000010 to 0.00010 0 134 (72%)
Tin mg/L - - - 0.00010 to 0.010 0 183 (99%)
Titanium mg/L - - - 0.000010 to 0.010 0 185 (100%)
Uranium mg/L - 0.00850 - 0.000010 to 0.00050 0 0
Vanadium mg/L - - 0.12 0.00050 to 0.0030 0 167 (90%)
Zinc g mg/L 0.033 0.0075 - 0.0030 0 152 (82%)
Dissolved Metals
Aluminum mg/L 0.050 0.022 - 0.00010 to 0.0040 0 174 (94%)
Antimony mg/L - - - 0.00010 to 0.00020 0 93 (50%)
Arsenic mg/L - - - 0.00010 to 0.020 0 74 (40%)
Barium mg/L - - - 0.000050 to 0.020 0 5 (2.7%)
Beryllium µg/L - - - 0.000050 to 0.040 0 185 (100%)
Bismuth mg/L - - - 0.000050 to 0.010 0 180 (97%)
Boron mg/L - - - 0.0050 to 0.050 0 104 (56%)
Cadmium g µg/L 0.0933 0.187 0.092 0.00010 to 0.050 0 17 (9.2%)
Calcium mg/L - - - 0.00010 to 0.10 0 4 (2.2%)
Chromium mg/L - - - 0.00010 to 0.10 0 90 (49%)
Cobalt µg/L - - - 0.00050 to 0.20 0 152 (82%)
Copper mg/L - - - 0.000050 to 0.010 0 185 (100%)
Iron mg/L 0.35 - 1.10 0.000050 to 0.020 0 178 (96%)
Lead mg/L - - - 0.000050 to 0.10 0 180 (97%)
Lithium mg/L - - - 0.00010 to 0.10 0 5 (2.7%)
Magnesium mg/L - - - 0.0000050 to 0.10 0 0
Manganese mg/L - - - 0.0000050 to 0.00090 0 26 (14%)
Mercury mg/L - - - 0.0000050 to 0.00050 0 180 (97%)
Molybdenum mg/L - - - 0.000050 to 0.050 0 0
Nickel mg/L - - - 0.00050 to 0.050 0 76 (41%)
Potassium mg/L - - - 0.050 to 0.10 0 0
Selenium µg/L - - - 0.000010 to 0.10 0 1 (0.54%)
Silicon mg/L - - - 0.000010 to 0.10 0 5 (2.7%)
Silver mg/L - - - 0.000010 to 0.050 0 180 (97%)
Sodium mg/L - - - 0.000010 to 0.10 0 0
Strontium mg/L - - - 0.000010 to 0.00040 0 4 (2.2%)
Thallium mg/L - - - 0.000010 to 0.010 0 141 (76%)
Tin mg/L - - - 0.000010 to 0.010 0 184 (99%)
Titanium mg/L - - - 0.000010 to 0.010 0 180 (97%)
Uranium mg/L - - - 0.000010 to 0.0010 0 5 (2.7%)
Vanadium mg/L - - - 0.00050 to 0.0010 0 175 (94%)
Zinc mg/L - - - 0.0010 to 0.0020 0 117 (63%)

                   Shading indicates an LRL greater than the lowest EVWQP Level 1 benchmark (Teck 2014) or relevant, site-specific screening value.
                   Shading indicates an LRL greater than the lowest BC WQG for the protection of freshwater aquatic life (BCMOECCS 2019 and 2020).
a British Columbia Water Quality Guidelines for the protection of Aquatic Life (BCMOECCS 2019 and 2020)
b Where more than one EVWQP Level 1 Benchmark or screening value was applicable, the most conservative (lowest) value was used.
c The LRLs for all analytes were consistently less than the applicable EVWQP Level 1 benchmarks (Teck 2014) or screening values (Golder 2014; Teck 2020)

e Based on most conservative guideline using highest temperature (20) and pH (9).
f Minimum water quality guidelines for Nitrite (as N) reported in BCMOECCS (2020) for chloride concentrations < 2 mg/L.
g Hardness-based guidelines calculated using the minimum hardness observed for all samples (32.9 mg/L).
h Guideline for Chromium VI (0.001 mg/L) was selected, as this is the principal species found in surface waters.
i The most conservative guideline (0.00125 µg/L) was applied.

EVWQP Level 1 
Benchmarks/ 

Relevant Screening 

Values b

d The total number of samples in 2018 was n = 185.

Table A.9:   Laboratory Reporting Limit (LRL) Evaluation for Water Chemistry Analyses, 2018   

No. LRLs > 

Guideline cRange of LRLs c

0.0050

No. Sample 

Results <LRL dParameter Units
BC WQG a



Short-term Long-term

Physical Tests
Conductivity (@ 25C) µS/cm - - - 2.0 0 0
Hardness (as CaCO3) mg/L - - - 0.50 0 0
pH pH 6.5 to 9.0 6.5 to 9.0 - 0.10 0 0
ORP mV - - - -1,000 0 0
Total Suspended Solids mg/L - - - 1.0 0 68 (40%)
Total Dissolved Solids mg/L - - 1,000 13 to 20 0 0
Turbidity NTU - - - 0.10 0 5 (3.0%)
Anions and Nutrients
Acidity (as CaCO3) mg/L - - - 1.0 0 123 (73%)
Alkalinity, Total (as CaCO3) mg/L - >20 - 1.0 0 0
Ammonia, Total (as N) e mg/L 0.102 0.752 - 0.0050 0 55 (33%)
Bromide (Br) mg/L - - - 0.050 to 0.25 0 166 (99%)
Chloride (Cl) mg/L 600 150 - 0.50 to 2.5 0 65 (39%)
Fluoride (F) mg/L - - - 0.020 to 0.10 0 9 (5.4%)
Nitrate (as N) mg/L 32.8 3.0 3.0 0.0050 to 0.025 0 0
Nitrite (as N) f mg/L 0.060 0.020 0.0078 0.0010 to 0.0050 0 57 (34%)
Total Kjeldahl Nitrogen mg/L - - - 0.050 to 0.25 0 70 (42%)
Orthophosphate-Dissolved (as P) mg/L - - - 0.0010 0 51 (30%)
Phosphorus (P)-Total  Dissolved mg/L - - - 0.0020 to 0.0080 0 40 (24%)
Sulphate (SO4) g mg/L - 218 429 0.30 to 1.5 0 0
Organic / Inorganic Carbon 
Dissolved Organic Carbon mg/L - - - 0.50 0 30 (18%)
Total Organic Carbon mg/L - - - 0.50 0 19 (11%)
Total Metals
Aluminum mg/L - - - 0.0030 to 0.012 0 29 (17%)
Antimony mg/L - 0.0090 - 0.00010 to 0.00020 0 48 (28%)
Arsenic mg/L - 0.00010 to 0.00020 0 37 (22%)
Barium mg/L - 1.0 - 0.00010 to 0.00020 0 0
Beryllium µg/L - 0.130 5.3 0.020 to 0.040 0 164 (98%)
Bismuth mg/L - - - 0.000050 to 0.00010 0 168 (100%)
Boron mg/L - 1.20 - 0.010 to 0.020 0 114 (68%)
Cadmium µg/L - - - 0.0050 to 0.010 0 1 (0.60%)
Calcium mg/L - - - 0.050 to 0.10 0 0
Chromium h mg/L - 0.0010 0.0050 0.00010 to 0.00020 0 32 (19%)
Cobalt µg/L 110 4.0 2.1 0.10 to 0.20 0 105 (62%)
Copper mg/L - - - 0.00050 to 0.0010 0 154 (92%)
Iron mg/L 1.0 - - 0.010 to 0.020 0 58 (34%)
Lead g mg/L 0.0252 0.00429 - 0.000050 to 0.00010 0 146 (87%)
Lithium mg/L - - - 0.010 to 0.020 0 2 (1.2%)
Magnesium mg/L - - - 0.10 0 0
Manganese mg/L 0.903 0.750 - 0.00010 to 0.00020 0 5 (3.0%)
Mercury i µg/L - 0.00125 - 0.00050 to 0.0020 1 (0.63) 97 (58%)
Molybdenum mg/L 2.0 1.0 - 0.000050 to 0.00010 0 0
Nickel g mg/L - 0.025 0.123 0.00050 to 0.0010 0 27 (16%)
Potassium mg/L - - - 0.050 to 0.10 0 0
Selenium µg/L - 2.0 19 0.050 to 0.10 0 0
Silicon mg/L - - - 0.10 to 0.20 0 0
Silver g mg/L 0.00010 0.000050 - 0.000010 to 0.000020 0 167 (99%)
Sodium mg/L - - - 0.050 to 0.10 0 0
Strontium mg/L - - - 0.00020 to 0.00040 0 0
Thallium mg/L - 0.00080 - 0.000010 to 0.000060 0 133 (79%)
Tin mg/L - - - 0.00010 to 0.00020 0 161 (96%)
Titanium mg/L - - - 0.010 0 168 (100%)
Uranium mg/L - 0.00850 - 0.000010 to 0.00050 0 0
Vanadium mg/L - - 0.12 0.00050 to 0.0030 0 123 (73%)
Zinc g mg/L 0.033 0.0075 - 0.0030 to 0.0060 0 101 (60%)
Dissolved Metals
Aluminum mg/L 0.050 0.022 - 0.0030 to 0.0050 0 134 (83%)
Antimony mg/L - - - 0.00010 0 48 (30%)
Arsenic mg/L - - - 0.00010 0 64 (40%)
Barium mg/L - - - 0.00010 to 0.040 0 7 (4.2%)
Beryllium µg/L - - - 0.020 0 161 (100%)
Bismuth mg/L - - - 0.000050 0 161 (100%)
Boron mg/L - - - 0.010 0 113 (70%)
Cadmium g µg/L 0.0933 0.187 0.092 0.0050 to 0.060 0 9 (5.6%)
Calcium mg/L - - - 0.050 0 0
Chromium mg/L - - - 0.00010 to 0.00012 0 80 (50%)
Cobalt µg/L - - - 0.10 0 130 (81%)
Copper mg/L - - - 0.00020 to 0.00050 0 150 (93%)
Iron mg/L 0.35 - 1.10 0.010 to 0.030 0 156 (97%)
Lead mg/L - - - 0.000050 0 161 (100%)
Lithium mg/L - - - 0.0010 0 2 (1.2%)
Magnesium mg/L - - - 0.010 0 0
Manganese mg/L - - - 0.00010 0 32 (20%)
Mercury mg/L - - - 0.0000050 0 168 (100%)
Molybdenum mg/L - - - 0.000050 0 0
Nickel mg/L - - - 0.0005 0 35 (22%)
Potassium mg/L - - - 0.050 0 0
Selenium µg/L - - - 0.050 0 0
Silicon mg/L - - - 0.050 0 0
Silver mg/L - - - 0.000010 0 161 (100%)
Sodium mg/L - - - 0.050 0 0
Strontium mg/L - - - 0.00020 0 0
Thallium mg/L - - - 0.000010 0 130 (81%)
Tin mg/L - - - 0.00010 0 159 (99%)
Titanium mg/L - - - 0.010 0 161 (100%)
Uranium mg/L - - - 0.000010 0 0
Vanadium mg/L - - - 0.00050 0 129 (80%)
Zinc mg/L - - - 0.0010 0 77 (48%)

Shading indicates an LRL greater than the lowest EVWQP Level 1 benchmark (Teck 2014) or relevant, site-specific screening value.
Shading indicates an LRL greater than the lowest BC WQG for the protection of freshwater aquatic life (BCMOECCS 2019 and 2020).

a British Columbia Water Quality Guidelines for the protection of Aquatic Life (BCMOECCS 2019 and 2020).
b Where more than one EVWQP Level 1 benchmark or screening value was applicable, the most conservative (lowest) value was used.
c The LRLs for all analytes were consistently less than the applicable EVWQP Level 1 benchmarks (Teck 2014) or screening values (Golder 2014; Teck 2020).

e Based on most conservative guideline using highest temperature (20) and pH (9).
f Minimum water quality guidelines for Nitrite (as N) reported in BCMOECCS (2020) for chloride concentrations < 2 mg/L.
g Hardness-based guidelines calculated using the minimum hardness observed for all samples (32.9 mg/L).
h Guideline for Chromium VI (0.001 mg/L) was selected, as this is the principal species found in surface waters.
i The most conservative guideline (0.00125 µg/L) was applied.

d The total number of samples in 2019 was n = 168. Some parameters were not consistently analyzed and reported for the dissolved metal samples; differences in sample numbers are 
reflected in the table. Data for field and trip blanks are summarized in Table C.12.
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Table A.10: Laboratory Reporting Limit (LRL) Evaluation for Water Chemistry Analyses, 2019  

Parameter Units
BC WQG a No. Sampe 

Results <LRL dRange of LRLs c No. LRLs > 

Guideline c

EVWQP Level 1 
Benchmarks/ 

Relevant Screening 

Values b



Short-term Long-term

Physical Tests (Water)
Conductivity (@ 25C) µS/cm - - - 2.0 0 27 (96%)
Hardness (as CaCO3) mg/L - - - 0.50 0 26 (100%)
pH pH 6.5 to 9.0 6.5 to 9.0 - 0.10 0 0
ORP mV - - - -1,000 0 0
Total Suspended Solids mg/L - - - 1.0 0 26 (93%)
Total Dissolved Solids mg/L - - 1,000 3.0 to 10 0 28 (100%)
Turbidity NTU - - - 0.10 0 17 (61%)
Anions and Nutrients
Acidity (as CaCO3) mg/L - - - 1.0 to 2.0 0 8 (30%)
Alkalinity, Total (as CaCO3) mg/L - >20 - 1.0 0 25 (96%)
Ammonia, Total (as N) e mg/L 0.102 0.752 - 0.010 0 10 (38%)
Bromide (Br) mg/L - - - 0.050 0.000 26 (100%)
Chloride (Cl) mg/L 600 150 - 0.10 to 0.50 0 26 (100%)
Fluoride (F) mg/L - - - 0.020 0 26 (100%)
Nitrate (as N) mg/L 32.8 3.0 3.0 0.0010 to 0.050 0 26 (93%)
Nitrite (as N) f mg/L 0.060 0.020 0.0078 0.0010 to 0.050 1 (3.6%) 24 (86%)
Total Kjeldahl Nitrogen mg/L - - - 0.0010 to 0.050 0 14 (58%)
Orthophosphate-Dissolved (as P) mg/L - - - 0.0010 to 0.0020 0 17 (65%)
Phosphorus (P)-Total  Dissolved mg/L - - - 0.0020 to 0.30 0 23 (88%)
Sulphate (SO4) 

g mg/L - 218 429 0.30 0 26 (100%)
Organic / Inorganic Carbon 
Dissolved Organic Carbon mg/L - - - 0.50 0 15 (94%)
Total Organic Carbon mg/L - - - 0.50 0 25 (100%)
Total Metals
Aluminum mg/L - - - 0.00010 to 0.0030 0 28 (100%)
Antimony mg/L - 0.0090 - 0.00010 0 28 (100%)
Arsenic mg/L - 0.00010 0 28 (100%)
Barium mg/L - 1.0 - 0.00010 to 0.020 0 25 (89%)
Beryllium µg/L - 0.130 5.3 0.000050 to 0.020 0 28 (100%)
Bismuth mg/L - - - 0.000050 to 0.010 0 28 (100%)
Boron mg/L - 1.20 - 0.0050 to 0.010 0 28 (100%)
Cadmium µg/L - - - 0.0050 to 0.050 0 28 (100%)
Calcium mg/L - - - 0.00010 to 0.050 0 28 (100%)
Chromium h mg/L - 0.0010 0.0050 0.00010 to 0.10 2 (7.1%) 22 (78%)
Cobalt µg/L 110 4.0 2.1 0.00050 to 0.10 0 28 (100%)
Copper mg/L - - - 0.00050 to 0.010 0 28 (100%)
Iron mg/L 1.0 - - 0.000050 to 0.010 0 28 (100%)
Lead g mg/L 0.0252 0.00429 - 0.000050 to 0.0010 0 28 (100%)
Lithium mg/L - - - 0.0010 to 0.10 0 28 (100%)
Magnesium mg/L - - - 0.00010 to 0.10 0 28 (100%)
Manganese mg/L 0.903 0.750 - 0.00010 to 0.00050 0 27 (96%)
Mercury i µg/L - 0.00125 - 0.000050 to 0.00050 0 25 (100%)
Molybdenum mg/L 2.0 1.0 - 0.000050 to 0.00050 0 28 (100%)
Nickel g mg/L - 0.025 0.123 0.00050 to 0.050 2 (7.1%) 28 (100%)
Potassium mg/L - - - 0.050 0 28 (100%)
Selenium µg/L - 2.0 19 0.050 to 0.10 0 28 (100%)
Silicon mg/L - - - 0.000010 to 0.10 0 28 (100%)
Silver g mg/L 0.00010 0.000050 - 0.000010 to 0.050 2 (7.1%) 28 (100%)
Sodium mg/L - - - 0.00020 to 0.050 0 28 (100%)
Strontium mg/L - - - 0.000010 to 0.00020 0 28 (100%)
Thallium mg/L - 0.00080 - 0.000010 to 0.00010 0 28 (100%)
Tin mg/L - - - 0.00010 to 0.010 0 28 (100%)
Titanium mg/L - - - 0.000010 to 0.010 0 28 (100%)
Uranium mg/L - 0.00850 - 0.000010 to 0.00050 0 28 (100%)
Vanadium mg/L - - 0.12 0.00050 to 0.0030 0 28 (100%)
Zinc g mg/L 0.033 0.0075 - 0.0030 0 28 (100%)
Dissolved Metals
Aluminum mg/L 0.050 0.022 - 0.0010 to 0.0030 0 14 (100%)
Antimony mg/L - - - 0.00010 0 14 (100%)
Arsenic mg/L - - - 0.00010 0 14 (100%)
Barium mg/L - - - 0.00010 0 12 (86%)
Beryllium µg/L - - - 0.020 0 14 (100%)
Bismuth mg/L - - - 0.000050 0 14 (100%)
Boron mg/L - - - 0.010 0 14 (100%)
Cadmium g µg/L 0.0933 0.187 0.092 0.0050 to 0.050 0 14 (100%)
Calcium mg/L - - - 0.050 0 27 (100%)
Chromium mg/L - - - 0.00010 0 14 (100%)
Cobalt µg/L - - - 0.10 0 14 (100%)
Copper mg/L - - - 0.00020 to 0.00050 0 14 (100%)
Iron mg/L 0.35 - 1.10 0.010 0 14 (100%)
Lead mg/L - - - 0.000050 0 14 (100%)
Lithium mg/L - - - 0.0010 to 0.0050 0 14 (100%)
Magnesium mg/L - - - 0.0050 to 0.10 0 27 (100%)
Manganese mg/L - - - 0.00010 0 14 (100%)
Mercury mg/L - - - 0.0000050 to 0.000010 0 14 (100%)
Molybdenum mg/L - - - 0.000050 0 14 (100%)
Nickel mg/L - - - 0.00050 to 0.050 0 14 (100%)
Potassium mg/L - - - 0.050 0 27 (100%)
Selenium µg/L - - - 0.050 0 14 (100%)
Silicon mg/L - - - 0.050 0 14 (100%)
Silver mg/L - - - 0.000010 to 0.050 0 14 (100%)
Sodium mg/L - - - 0.050 0 27 (100%)
Strontium mg/L - - - 0.00020 0 14 (100%)
Thallium mg/L - - - 0.000010 0 14 (100%)
Tin mg/L - - - 0.00010 0 14 (100%)
Titanium mg/L - - - 0.010 0 14 (100%)
Uranium mg/L - - - 0.000010 0 14 (100%)
Vanadium mg/L - - - 0.00050 0 14 (100%)
Zinc mg/L - - - 0.0010 0 14 (100%)

                   Shading indicates an LRL greater than the lowest EVWQP Level 1 benchmark (Teck 2014) or relevant, site-specific screening value.
                   Shading indicates an LRL greater than the lowest BC WQG for the protection of freshwater aquatic life (BCMOECCS 2019 and 2020).
a British Columbia Water Quality Guidelines for the protection of Aquatic Life (BCMOECCS 2019 and 2020)
b Where more than one EVWQP Level 1 benchmark or screening value was applicable, the most conservative (lowest) value was used
c The LRLs for all analytes were consistently less than the applicable EVWQP Level 1 benchmarks (Teck 2014) or screening values (Golder 2014; Teck 2020)

e Based on most conservative guideline using highest temperature (20) and pH (9)
f Minimum water quality guidelines for Nitrite (as N) reported in BCMOECCS (2020) for chloride concentrations < 2 mg/L
g Hardness-based guidelines calculated using the minimum hardness observed for all samples (32.9 mg/L).
h Guideline for Chromium VI (0.001 mg/L) was selected, as this is the principal species found in surface waters.
i The most conservative guideline (0.00125 µg/L) was applied.

0.0050

d The total number of samples in 2018 was n = 28 (n = 14 trip blanks and n = 14 field blanks). Additionally, some parameters were not consistently analyzed and reported for the blank 
samples; differences in sample numbers are reflected in the table.

Table A.11:  Field Blank and Trip Blank Evaluation for Water Chemistry Analyses, 2018   

Parameter Units
BC WQG a

Range of LRLs c No. LRLs > 

Guideline c

No. Sample 

Results <LRL d

EVWQP Level 1 
Benchmarks/ Relevant 

Screening Values b



Short-term Long-term

Physical Tests (Water)
Conductivity (@ 25C) µS/cm - - - 2.0 0 41 (100%)
Hardness (as CaCO3) mg/L - - - 0.50 0 34 (100%)
pH pH 6.5 to 9.0 6.5 to 9.0 - 0.10 0 0
ORP mV - - - -1,000 0 0
Total Suspended Solids mg/L - - - 1.0 0 40 (98%)
Total Dissolved Solids mg/L - - 1,000 10 0 41 (100%)
Turbidity NTU - - - 0.10 0 38 (93%)
Anions and Nutrients
Acidity (as CaCO3) mg/L - - - 1.00 0 7 (17%)
Alkalinity, Total (as CaCO3) mg/L - >20 - 1.0 0 41 (100%)
Ammonia, Total (as N) e mg/L 0.102 0.752 - 0.0050 0 20 (56%)
Bromide (Br) mg/L - - - 0.050 0 41 (100%)
Chloride (Cl) mg/L 600 150 - 0.5 0 41 (100%)
Fluoride (F) mg/L - - - 0.020 0 41 (100%)
Nitrate (as N) mg/L 32.8 3.0 3.0 0.0050 0 35 (85%)
Nitrite (as N) f mg/L 0.060 0.020 0.0078 0.0010 0 38 (93%)
Total Kjeldahl Nitrogen mg/L - - - 0.050 0 35 (90%)
Orthophosphate-Dissolved (as P) mg/L - - - 0.0010 0 41 (100%)
Phosphorus (P)-Total  Dissolved mg/L - - - 0.0020 0 39 (100%)
Sulphate (SO4) g mg/L - 218 429 0.30 0 41 (100%)
Organic / Inorganic Carbon 
Dissolved Organic Carbon mg/L - - - 0.50 0 23 (100%)
Total Organic Carbon mg/L - - - 0.50 0 41 (100%)
Total Metals
Aluminum mg/L - - - 0.0030 0 40 (98%)
Antimony mg/L - 0.0090 - 0.00010 0 41 (100%)
Arsenic mg/L - 0.00010 0 41 (100%)
Barium mg/L - 1.0 - 0.00010 0 39 (95%)
Beryllium µg/L - 0.130 5.3 0.020 0 41 (100%)
Bismuth mg/L - - - 0.000050 0 41 (100%)
Boron mg/L - 1.20 - 0.010 0 41 (100%)
Cadmium µg/L - - - 0.0050 0 39 (95%)
Calcium mg/L - - - 0.050 0 40 (98%)
Chromium h mg/L - 0.0010 0.0050 0.00010 0 39 (95%)
Cobalt µg/L 110 4.0 2.1 0.10 0 41 (100%)
Copper mg/L - - - 0.00050 0 41 (100%)
Iron mg/L 1.0 - - 0.010 0 40 (98%)
Lead g mg/L 0.0252 0.00429 - 0.000050 0 40 (98%)
Lithium mg/L - - - 0.0010 0 41 (100%)
Magnesium mg/L - - - 0.10 0 41 (100%)
Manganese mg/L 0.903 0.750 - 0.00010 0 40 (98%)
Mercury i µg/L - 0.00125 - 0.00050 0 37 (100%)
Molybdenum mg/L 2.0 1.0 - 0.000050 0 41 (100%)
Nickel g mg/L - 0.025 0.123 0.00050 0 41 (100%)
Potassium mg/L - - - 0.050 0 41 (100%)
Selenium µg/L - 2.0 19 0.050 0 41 (100%)
Silicon mg/L - - - 0.10 0 41 (100%)
Silver g mg/L 0.00010 0.000050 - 0.000010 0 41 (100%)
Sodium mg/L - - - 0.050 0 40 (98%)
Strontium mg/L - - - 0.00020 0 40 (98%)
Thallium mg/L - 0.00080 - 0.000010 0 41 (100%)
Tin mg/L - - - 0.00010 0 41 (100%)
Titanium mg/L - - - 0.010 0 41 (100%)
Uranium mg/L - 0.00850 - 0.000010 0 41 (100%)
Vanadium mg/L - - 0.12 0.00050 0 41 (100%)
Zinc g mg/L 0.033 0.0075 - 0.0030 0 40 (98%)
Dissolved Metals
Aluminum mg/L 0.050 0.022 - 0.0030 0 20 (100%)
Antimony mg/L - - - 0.00010 0 21 (100%)
Arsenic mg/L - - - 0.00010 0 21 (100%)
Barium mg/L - - - 0.00010 to 0.020 0 23 (100%)
Beryllium µg/L - - - 0.020 0 21 (100%)
Bismuth mg/L - - - 0.000050 0 21 (100%)
Boron mg/L - - - 0.010 0 21 (100%)
Cadmium g µg/L 0.0933 0.187 0.092 0.0050 0 21 (100%)
Calcium mg/L - - - 0.050 0 35 (100%)
Chromium mg/L - - - 0.00010 0 21 (100%)
Cobalt µg/L - - - 0.10 0 21 (100%)
Copper mg/L - - - 0.00020 to 0.00050 0 21 (100%)
Iron mg/L 0.35 - 1.10 0.010 0 21 (100%)
Lead mg/L - - - 0.000050 0 21 (100%)
Lithium mg/L - - - 0.0010 0 21 (100%)
Magnesium mg/L - - - 0.0050 0 35 (100%)
Manganese mg/L - - - 0.00010 0 21 (100%)
Mercury mg/L - - - 0.0000050 0 23 (100%)
Molybdenum mg/L - - - 0.000050 0 21 (100%)
Nickel mg/L - - - 0.00050 0 21 (100%)
Potassium mg/L - - - 0.050 0 35 (100%)
Selenium µg/L - - - 0.050 0 21 (100%)
Silicon mg/L - - - 0.050 0 21 (100%)
Silver mg/L - - - 0.000010 0 21 (100%)
Sodium mg/L - - - 0.050 0 34 (97%)
Strontium mg/L - - - 0.00020 0 21 (100%)
Thallium mg/L - - - 0.000010 0 21 (100%)
Tin mg/L - - - 0.00010 0 21 (100%)
Titanium mg/L - - - 0.010 0 21 (100%)
Uranium mg/L - - - 0.000010 0 21 (100%)
Vanadium mg/L - - - 0.00050 0 21 (100%)
Zinc mg/L - - - 0.0010 0 21 (100%)

                  Shading indicates an LRL greater than the lowest EVWQP Level 1 benchmark (Teck 2014) or relevant, site-specific screening value.
                  Shading indicates an LRL greater than the lowest BC WQG for the protection of freshwater aquatic life (BCMOECCS 2019 and 2020).
a British Columbia Water Quality Guidelines for the protection of Aquatic Life (BCMOECCS 2019 and 2020)
b Where more than one EVWQP Level 1 benchmark or screening value was applicable, the most conservative (lowest) value was used
c The LRLs for all analytes were consistently less than the applicable EVWQP Level 1 benchmarks (Teck 2014) or screening values (Golder 2014; Teck 2020)

e Based on most conservative guideline using highest temperature (20) and pH (9)
f Minimum water quality guidelines for Nitrite (as N) reported in BCMOECCS (2020) for chloride concentrations < 2 mg/L
g Hardness-based guidelines calculated using the minimum hardness observed for all samples (32.9 mg/L).
h Guideline for Chromium VI (0.001 mg/L) was selected, as this is the principal species found in surface waters.
i The most conservative guideline (0.00125 µg/L) was applied.

d The total number of samples in 2019 was n = 41 (n = 20 trip blanks and n = 21 field blanks). Additionally, some parameters were not consistently analyzed and reported for the blank samples; 
differences in sample numbers are reflected in the table.
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Table A.12:  Field Blank and Trip Blank Evaluation for Water Chemistry Analyses, 2019  

Parameter Units
BC WQG a

Range of LRLs c No. LRLs > 

Guideline c

No. Sampe Results 

<LRL d

EVWQP Level 1 
Benchmarks/ 

Relevant Screening 

Values b



Table A.13:  Field Duplicate Results for Water Chemistry Analyses, 2018

Parameter Units
RG_DUP_WS_
20181015_1745

RG_BULL_WS_
20181015_1745

RPD 
(%)

RG_DUP_WS_
20180906_0930

RG_BOCK_WS_
20180906_0930

RPD 
(%)

RG_DUP_WS_
20180907-1240

RG_ELELKO_WS
_20180907-1240

RPD 
(%)

Physical Tests
Conductivity (@ 25C) uS/cm 391.0 378.0 3.4 1,700 1,680 1.2 469 470 0.21
Hardness (as CaCO3) mg/L 197.0 194.0 1.5 937 957 2.1 231 231 0
pH pH 8.41 8.33 0.96 8.26 8.26 0 8.56 8.54 0.23
ORP mV 399 374 6.5 429 341 23 393 390 0.77
Total Suspended Solids mg/L <1.0 <1.0 - 1.9 3.8 67 <1.0 1.1 9.5
Total Dissolved Solids mg/L 234 231 1.3 1,360 1,340 1.5 296 310 4.6
Turbidity NTU 0.280 0.240 15 0.380 0.540 35 0.770 0.670 14
Anions and Nutrients
Acidity (as CaCO3) mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L 172 155 10 199 196 1.5 167 168 0.60
Ammonia as N mg/L 0.0244 0.0384 45 0.0549 0.0545 0.73 0.0165 0.0143 14
Bromide (Br) mg/L <0.050 <0.050 - 2.22 2.16 2.7 <0.050 <0.050 -
Chloride (Cl) mg/L 0.960 1.03 7.0 23.9 23.2 3.0 2.710 2.700 0.37
Fluoride (F) mg/L 0.172 0.176 2.3 0.300 0.360 18 0.219 0.219 0
Nitrate (as N) mg/L 0.0653 0.0673 3.0 16.6 16.4 1.2 1.75 1.74 0.57
Nitrite (as N) mg/L <0.0010 <0.0010 - 0.044 0.039 13 0.0057 0.0061 6.8
Total Kjeldahl Nitrogen mg/L 0.077 0.087 12 <0.050 0.432 159 0.275 0.117 81
Orthophosphate-Dissolved mg/L 0.0030 0.0022 31 <0.0010 <0.0010 - <0.0010 0.00 52
Phosphorus (P)-Total mg/L 0.0035 0.0039 11 <0.0020 0.0107 137 0.0047 0.0036 27
Sulfate (SO4) mg/L 62.1 62.3 0.32 749 741 1.1 76.2000 76.4000 0.26
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L <0.50 0.59 17 1.21 1.41 15 1.65 1.78 7.6
Total Organic Carbon mg/L 0.670 <0.50 29 1.01 2.04 68 1.93 2.65 31
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - 0.0095 0.0075 24
Antimony (Sb) mg/L <0.00010 <0.00010 - 0.00348 0.00336 3.5 0.00011 <0.00010 9.5
Arsenic (As) mg/L 0.00030 0.00034 13 0.00030 0.00026 14 0.00024 0.00023 4.3
Barium (Ba) mg/L 0.0294 0.0299 1.7 0.194 0.179 8.0 0.0806 0.0847 5.0
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.05200 0.05200 0 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.00830 0.00560 39 0.0234 0.0382 48 0.0147 0.0108 31
Calcium (Ca) mg/L 54.900 55.000 0.18 194.00000 192.00000 1.0 58.7000 60.6000 3.2
Chromium (Cr) mg/L 0.000 0.000 6.7 <0.00010 <0.00010 - <0.00040 <0.00050 -
Cobalt (Co) ug/L <0.10 <0.10 - 0.61000 0.58000 5.0 <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 0.000510 2.0 <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - 0.015 0.013 14
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0025 0.0026 3.9 0.143 0.144 0.70 0.0089 0.0089 0
Magnesium (Mg) mg/L 15.1 15.6 3.3 146 137 6.4 22.2 22.0 0.90
Manganese (Mn) mg/L 0.00020 0.00025 22 0.00051 0.00081 45 0.0021 0.0020 7.8
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.000829 0.00084 1.32 0.0125 0.0121 3.3 0.00128 0.00127 0.78
Nickel (Ni) mg/L <0.00050 <0.00050 - 0.0529 0.0505 4.6 0.00056 0.00054 3.6
Potassium (K) mg/L 0.365 0.368 0.82 7.24 6.96 3.9 0.802 0.797 0.63
Selenium (Se) ug/L 0.681 0.649 4.8 75.9 73.0 3.9 9.28 9.45 1.8
Silicon (Si) mg/L 2.15 2.12 1.4 2.67 2.59 3.0 1.89 1.95 3.1
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.48 1.50 1.3 8.05 7.55 6.4 3.20 3.16 1.3
Strontium (Sr) mg/L 0.23600 0.24300 2.9 0.71700 0.70200 2.1 0.223 0.223 0
Thallium (Tl) mg/L <0.000010 <0.000010 - 0.000070 0.000067 4.4 <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.000669 0.000682 1.9 0.0122 0.0117 4.2 0.00118 0.00115 2.6
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - 0.0030 <0.0030 0
Dissolved Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L <0.00010 <0.00010 - 0.00339 0.00356 4.9 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00034 0.0003 13 0.00021 0.00023 9.1 0.00022 0.00019 15
Barium (Ba) mg/L 0.0297 0.0302 1.7 0.160 0.156 2.5 0.0892 0.0839 6.1
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.047 0.049 4.2 <0.010 <0.010 -
Cadmium (Cd) ug/L <0.0050 <0.0050 - 0.0246 0.0133 60 0.0074 0.0099 29
Calcium (Ca) mg/L 54.5 53.6 1.7 181 187 3.3 58.1 58.3 0.34
Chromium (Cr) mg/L 0.000250 0.000250 0 <0.00010 <0.00010 - 0.00022 0.00020 9.5
Cobalt (Co) ug/L <0.10 <0.10 - 0.51 0.51 0 <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0026 0.0026 0 0.155 0.162 4.4 0.0082 0.0084 2.4
Magnesium (Mg) mg/L 14.8 14.6 1.4 117 119 1.7 20.8 20.8 0
Manganese (Mn) mg/L 0.00010 0.00012 18 0.00071 0.00017 123 0.00059 0.00045 27
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.000832 0.000817 1.8 0.0121 0.0127 4.8 0.00131 0.00133 1.5
Nickel (Ni) mg/L <0.00050 <0.00050 - 0.0472 0.0476 0.84 <0.00050 <0.00050 -
Potassium (K) mg/L 0.3520000 0.3580000 1.7 6.24 6.31 1.1 0.755 0.721 4.6
Selenium (Se) ug/L 0.665 0.626 6.0 69.4 72.2 4.0 10.6 10.1 4.8
Silicon (Si) mg/L 2.0400 2.01000 1.5 2.27 2.29 0.88 1.85 1.76 5.0
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.59 1.55 2.5 7.47 7.67 2.6 2.98 2.81 5.9
Strontium (Sr) mg/L 0.252 0.246 2.4 0.715 0.723 1.1 0.233 0.232 0.43
Thallium (Tl) mg/L <0.000010 <0.000010 - 0.000071 0.000069 2.9 <0.000010 <0.000010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.000701 0.00072 2.7 0.0116 0.0116 0 0.00109 0.00106 2.8
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0010 <0.0010 - 0.0023 <0.0010 79 0.0021 <0.0010 71

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.13:  Field Duplicate Results for Water Chemistry Analyses, 2018

Parameter Units
RG_DUP_WS_
20180909-1438

RG_THCK_WS_
20180909-1438

RPD 
(%)

RG_DUP_WS_
20180912-1800

RG_CLODE_WS_
20180912-1800

RPD 
(%)

RG_DUP_WS_
20180913-1600

RG_LE1_WS_2
0180913-1600

RPD 
(%)

Physical Tests
Conductivity (@ 25C) uS/cm 1,950 1,960 0.51 1,430 1,440 0.70 204 208 1.9
Hardness (as CaCO3) mg/L 1,210 1,220 0.82 761 741 2.7 107 107 0
pH pH 8.37 8.38 0.12 8.20 8.19 0.12 8.06 8.06 0
ORP mV 301 362 18 404 433 6.9 401 425 5.8
Total Suspended Solids mg/L 2.9 3.5 19 <1.0 <1.0 - <1.0 <1.0 -
Total Dissolved Solids mg/L 1,690 1,660 1.8 1,160 1,110 4.4 120 117 2.5
Turbidity NTU 1.00 1.21 19 0.410 0.530 26 0.310 0.280 10
Anions and Nutrients
Acidity (as CaCO3) mg/L <1.0 <1.0 - 2.2 2.2 0 - - -
Alkalinity, Total (as CaCO3) mg/L 154 153 0.65 206 210 1.9 - - -
Ammonia as N mg/L 0.0191 0.0092 70 0.0178 0.0139 25 - - -
Bromide (Br) mg/L <0.25 <0.25 - <0.25 <0.25 - - - -
Chloride (Cl) mg/L 14.0 14.0 0 <2.5 <2.5 - - - -
Fluoride (F) mg/L <0.10 <0.10 - 0.21 0.20 4.9 - - -
Nitrate (as N) mg/L 18.8 18.8 0 50.4 50.1 0.60 - - -
Nitrite (as N) mg/L 0.015 0.015 3.3 0.082 0.077 7 - - -
Total Kjeldahl Nitrogen mg/L 0.105 <0.050 71 <0.050 0.5 163 <0.050 <0.050 -
Orthophosphate-Dissolved mg/L <0.0010 <0.0010 - 0.0013 0.0012 8.0 0.0203 0.0205 0.98
Phosphorus (P)-Total mg/L 0.0091 0.0070 26 0.0021 0.0021 0 - - -
Sulfate (SO4) mg/L 1,030 1,030 0 476 473 0.63 - - -
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L 2.78 2.72 2.2 1.04 1.00 3.9 0.960 1.02 6.1
Total Organic Carbon mg/L 2.77 2.72 1.8 1.11 1.20 7.8 1.16 1.02 13
Total Metals
Aluminum (Al) mg/L 0.0125 0.0122 2.4 <0.0030 0.0 24 0.00410 0.00820 67
Antimony (Sb) mg/L 0.00015 0.00015 0 0.00071 0.00067 5.8 0.00011 0.00010 9.5
Arsenic (As) mg/L 0.00022 0.00022 0 0.00017 0.00018 5.7 0.00018 0.00018 0
Barium (Ba) mg/L 0.0758 0.0787 3.8 0.0454 0.0480 5.6 0.120 0.139 15
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.024 0.023 4.3 0.0200 0.0190 5 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0181 0.0175 3.4 0.0755 0.118 44 0.0264 0.0341 25
Calcium (Ca) mg/L 235 234 0.43 174 171 1.7 29.6 30.8 4.0
Chromium (Cr) mg/L <0.00060 <0.00030 - 0.00011 0.00016 37 <0.00010 0.00010 0
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 0.12000 18 <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.019 0.017 11 <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0231 0.0227 1.7 0.152 0.145 4.7 0.00170 0.00180 5.7
Magnesium (Mg) mg/L 142 149 4.8 96.6 93.5 3.3 8.32 9.10 9.0
Manganese (Mn) mg/L 0.0012 0.0014 17 0.00095 0.00125 27 0.00053 0.00083 44
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00135 0.00141 4.3 0.00323 0.00305 5.7 0.00063 0.00068 7.5
Nickel (Ni) mg/L 0.00126 0.00129 2.4 0.0344 0.0329 4.5 <0.00050 <0.00050 -
Potassium (K) mg/L 1.83 1.86 1.6 4.19 3.91 6.9 0.54 0.59 7.4
Selenium (Se) ug/L 160 162 1.2 153 145 5.4 0.473 0.430 9.5
Silicon (Si) mg/L 1.80 1.80 0 1.44 1.47 2.1 2.02 2.14 5.8
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 9.95 10.50 5.4 3.44 3.35 2.7 0.758 0.811 6.8
Strontium (Sr) mg/L 0.576 0.599 3.9 0.265 0.255 3.8 0.0633 0.0682 7.5
Thallium (Tl) mg/L 0.000011 0.00001 9.5 0.000025 0.000021 17 <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00620 0.00589 5.1 0.00912 0.00852 6.8 0.000212 0.000224 5.5
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0030 <0.0030 - 0.0061 0.0076 22 <0.0030 <0.0030 -
Dissolved Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00015 0.00015 0 0.00067 0.00064 4.6 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00020 0.00020 0 <0.00010 <0.00010 - 0.00019 0.00018 5.4
Barium (Ba) mg/L 0.0792 0.0846 6.6 0.0417 0.0468 12 0.138 0.140 1.4
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.022 0.023 4.4 0.0190 0.0170 11 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0150 0.0137 9.1 0.126 0.066 63 0.0263 0.0311 17
Calcium (Ca) mg/L 244 242 0.82 162 159 1.9 28.70 28.60 0.35
Chromium (Cr) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0221 0.0229 3.6 0.146 0.138 5.6 0.00160 0.00160 0
Magnesium (Mg) mg/L 145 149 2.7 86.5 83.3 3.8 8.60 8.69 1.0
Manganese (Mn) mg/L 0.00020 0.00020 0 0.00119 0.00064 60 0.00035 0.00036 2.8
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00147 0.00156 5.9 0.00292 0.00282 3.5 0.00064 0.00064 0.47
Nickel (Ni) mg/L 0.00106 0.00107 0.94 0.0321 0.0304 5.4 <0.00050 <0.00050 -
Potassium (K) mg/L 1.85 1.86 0.54 3.79 3.64 4.0 0.555 0.558 0.54
Selenium (Se) ug/L 193 188 2.6 165 165 0 0.54 0.52 4.2
Silicon (Si) mg/L 1.79 1.78 0.56 1.16 1.25 7.5 2.05 2.06 0.49
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 10.7 10.1 5.8 3.15 3.00 4.9 0.800 0.811 1.365611
Strontium (Sr) mg/L 0.642 0.658 2.5 0.230 0.227 1.3 0.0639 0.0645 0.93
Thallium (Tl) mg/L <0.000010 <0.000010 - 0.000025 0.000025 0 <0.000010 <0.000010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00554 0.00561 1.3 0.00901 0.00859 4.8 0.000235 0.000233 0.85
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0010 <0.0010 - 0.0079 0.0057 32 <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.13:  Field Duplicate Results for Water Chemistry Analyses, 2018

Parameter Units
RG_DUP_WS_
20180907-1240

RG_ELELKO_WS_
20180907-1240

RPD 
(%)

RG_DUP_WS_
20180909-1438

RG_THCK_WS_
20180909-1438

RPD 
(%)

RG_DUP_WS_
20180911-0900

RG_EL20_WS_2
0180911-0900

RPD 
(%)

Physical Tests  
Conductivity (@ 25C) uS/cm 469.000 470.000 0.21 1,950 1,960 0.51 322 322 0
Hardness (as CaCO3) mg/L 231 231 0 1,210 1,220 0.82 168 164 2.4
pH pH 8.56 8.54 0 8.37 8.38 0 7.85 7.91 0.76
ORP mV 393 390 0.77 301 362 18 383 411 7.1
Total Suspended Solids mg/L <1.0 1.10 10 2.90 3.50 19 <1.0 <1.0 -
Total Dissolved Solids mg/L 296 310 4.6 1,690 1,660 1.8 196 193 1.5
Turbidity NTU 0.770 0.670 14 1.00 1.21 19 0.47 0.49 4.2
Anions and Nutrients  
Acidity (as CaCO3) mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L 167 168 0.60 154 153 0.65 152 155 2.0
Ammonia as N mg/L 0.0165 0.0143 14 0.0191 0.0092 70 0.0061 <0.0050 20
Bromide (Br) mg/L <0.050 <0.050 - <0.25 <0.25 - <0.050 <0.050 -
Chloride (Cl) mg/L 2.71 2.70 0.37 14.0 14.0 0 <0.50 <0.50 -
Fluoride (F) mg/L 0.219 0.219 0 <0.10 <0.10 - 0.163 0.168 3.0
Nitrate (as N) mg/L 1.75 1.74 0.57 18.8 18.8 0 0.33 0.34 0.89
Nitrite (as N) mg/L 0.0057 0.0061 6.8 0.015 0.015 3.3 <0.0010 <0.0010 -
Total Kjeldahl Nitrogen mg/L 0.275 0.117 81 0.105 <0.050 71 0.085 0.092 7.9
Orthophosphate-Dissolved mg/L <0.0010 0.0017 52 <0.0010 <0.0010 - <0.0010 0.00 132
Phosphorus (P)-Total mg/L 0.0047 0.0036 27 0.0091 0.0070 26 0.00 0.01 77
Sulfate (SO4) mg/L 76.2 76.4 0.26 1,030 1,030 0 23.8 24.0 0.8
Organic / Inorganic Carbon  
Dissolved Organic Carbon mg/L 1.65 1.78 7.6 2.78 2.72 2.2 0.520 0.640 21
Total Organic Carbon mg/L 1.93 2.65 31 2.77 2.72 1.8 0.700 0.630 11
Total Metals  
Aluminum (Al) mg/L 0.0095 0.0075 24 0.0125 0.0122 2.4 0.00460 0.00470 2.2
Antimony (Sb) mg/L 0.00011 <0.00010 9.5 0.00015 0.00015 0 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00024 0.00023 4.3 0.00022 0.00022 0 0.00012 0.00011 8.7
Barium (Ba) mg/L 0.0806 0.0847 5.0 0.0758 0.0787 3.8 0.0564 0.0583 3.3
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.0240 0.0230 4.3 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0147 0.0108 31 0.0181 0.0175 3.4 0.00980 0.00790 21
Calcium (Ca) mg/L 58.7 60.6 3.2 235 234 0.43 51.9 50.9 1.9
Chromium (Cr) mg/L <0.00040 <0.00050 - <0.00060 <0.00030 - 0.00024 0.00023 4.3
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.015 0.013 14 0.019 0.017 11 <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.00890 0.00890 0 0.0231 0.0227 1.7 0.0026 0.0026 0
Magnesium (Mg) mg/L 22.2 22.0 0.90 142 149 4.8 12.6 13.0 3.1
Manganese (Mn) mg/L 0.00214 0.00198 7.8 0.00120 0.00143 17 0.0012 0.0012 2.5
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00128 0.00127 0.78 0.00135 0.00141 4.3 0.00104 0.00103 0.97
Nickel (Ni) mg/L 0.00056 0.00054 3.64 0.00126 0.00129 2.4 <0.00050 <0.00050 -
Potassium (K) mg/L 0.802 0.797 0.63 1.83 1.86 1.6 0.385 0.395 2.6
Selenium (Se) ug/L 9.28 9.45 1.8 160 162 1.2 1.51 1.59 5.2
Silicon (Si) mg/L 1.89 1.95 3.1 1.80 1.80 0 2.08 2.09 0.48
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 3.20 3.16 1.3 9.95 10.5 5.4 0.821 0.835 1.7
Strontium (Sr) mg/L 0.223 0.223 0 0.576 0.599 3.9 0.206 0.205 0.49
Thallium (Tl) mg/L <0.000010 <0.000010 - 0.000011 0.000010 9.5 <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00118 0.00115 2.6 0.00620 0.00589 5.1 0.00071 0.00070 1.3
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0030 <0.0030 0 <0.0030 <0.0030 - <0.0030 <0.0030 -
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L <0.00010 <0.00010 - 0.00015 0.00015 0 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00022 0.00019 15 0.00020 0.00020 0 <0.00010 0.00 0
Barium (Ba) mg/L 0.0892 0.0839 6.1 0.0792 0.0846 6.6 0.0515 0.0525 1.9
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.022 0.023 4.4 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0074 0.0099 29 0.0150 0.0137 9.1 0.00900 <0.0050 57
Calcium (Ca) mg/L 58.10 58.30 0.34 244 242 0.82 48.3 46.2 4.4
Chromium (Cr) mg/L 0.00022 0.00020 9.5 <0.00010 <0.00010 - 0.00019 0.00022 15
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0082 0.0084 2.4 0.0221 0.0229 3.6 0.0027 0.0026 3.8
Magnesium (Mg) mg/L 20.8 20.8 0 145 149 2.7 11.5 11.7 1.7
Manganese (Mn) mg/L 0.00059 0.00045 27 0.00020 0.00020 0 0.00035 0.00032 9.0
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.0013 0.0013 1.5 0.0015 0.0016 5.9 0.00113 0.00103 9.3
Nickel (Ni) mg/L <0.00050 <0.00050 - 0.0011 0.0011 0.94 <0.00050 <0.00050 -
Potassium (K) mg/L 0.755 0.721 4.6 1.85 1.86 0.54 0.409 0.406 0.74
Selenium (Se) ug/L 10.6 10.1 4.8 193 188 2.6 1.37 1.31 4.5
Silicon (Si) mg/L 1.85 1.76 5.0 1.79 1.78 0.56 1.84 1.85 0.54
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 2.98 2.81 5.9 10.7 10.1 5.8 0.845 0.851 0.71
Strontium (Sr) mg/L 0.233 0.232 0.43 0.642 0.658 2.5 0.21 0.205 2.4
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00109 0.00106 2.8 0.00554 0.00561 1.3 0.000793 0.000755 4.9
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0021 <0.0010 71 <0.0010 <0.0010 - <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.13:  Field Duplicate Results for Water Chemistry Analyses, 2018

Parameter Units
RG_DUP_FOBKS_
WS_20180803-1105

RG_FOBKS_WS
_20180801-1210

RPD 
(%)

RG_DUP_WS_2
0181204_1408

RG_FOUKI_WS_
20181204_1408

RPD 
(%)

RG_DUP_WS_
20181205_1007

RG_FOUEW_WS
_20181205_1000

RPD 
(%)

Physical Tests  
Conductivity (@ 25C) uS/cm 698 692 0.86 844 849 0.59 988 993 0.50
Hardness (as CaCO3) mg/L 378 385 1.8 517 524 1.3 648 634 2.2
pH pH 8.46 8.47 0.12 8.30 8.25 0.60 8.22 8.26 0.49
ORP mV 378 391 3.4 384 319 18.5 469 458 2.4
Total Suspended Solids mg/L 1.70 2.20 26 <1.0 <1.0 - 1.90 1.60 17
Total Dissolved Solids mg/L 505 491 2.8 656 650 0.9 797 802 0.63
Turbidity NTU 0.65 0.79 19 0.52 0.50 3.92 0.22 0.25 13
Anions and Nutrients  
Acidity (as CaCO3) mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L 188 183 2.7 197 202 2.5 191 222 15
Ammonia as N mg/L 0.0073 0.0139 62.26 0.0322 0.0343 6.3 0.0798 0.0638 22
Bromide (Br) mg/L <0.25 <0.050 - <0.25 <0.25 - <0.25 <0.25 -
Chloride (Cl) mg/L 1.15 0.86 29 2.80 <2.5 11 <2.5 <2.5 -
Fluoride (F) mg/L 0.200 0.213 6.3 0.170 0.200 16 0.150 0.150 0.0
Nitrate (as N) mg/L 10.0 9.86 1.4 14.9 14.5 2.7 17.5 17.4 0.57
Nitrite (as N) mg/L 0.0108 0.0059 59 0.0077 0.0070 10 0.0056 <0.0050 11
Total Kjeldahl Nitrogen mg/L 0.303 0.280 7.9 0.0770 0.0690 11 0.158 <0.050 104
Orthophosphate-Dissolved mg/L <0.0010 <0.0010 - 0.0036 0.0042 15 0.0166 0.0172 3.6
Phosphorus (P)-Total mg/L <0.0020 0.00 9.5 <0.0020 <0.0020 - 0.02 <0.0020 153
Sulfate (SO4) mg/L 165 161 2.5 256 250 2.4 301 302 0.3
Organic / Inorganic Carbon  
Dissolved Organic Carbon mg/L 0.860 0.980 13 1.10 1.01 8.5 <0.50 <0.50 -
Total Organic Carbon mg/L 0.920 1.18 25 1.08 1.06 1.9 <0.50 <0.50 -
Total Metals  
Aluminum (Al) mg/L 0.0042 0.0041 2.4 0.0037 0.0039 5.3 0.0031 0.0034 9.2
Antimony (Sb) mg/L 0.00026 0.00027 3.8 0.00032 0.00032 0 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00012 0.00011 8.7 0.00012 0.00013 8.0 <0.00010 <0.00010 -
Barium (Ba) mg/L 0.0656 0.0650 0.92 0.0962 0.0963 0.10 0.100 0.0953 4.5
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.011 0.011 0 0.011 0.011 0 0.012 0.012 0
Cadmium (Cd) ug/L 0.0810 0.0776 4.3 0.0904 0.0942 4.1 0.0289 0.0302 4.4
Calcium (Ca) mg/L 89.3 89.6 0.34 117 115 1.7 135 132 2.2
Chromium (Cr) mg/L 0.00016 0.00014 13 0.00016 0.00014 13 0.00037 0.00042 13
Cobalt (Co) ug/L <0.10 <0.10 - 0.20 0.21 4.9 0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.0200 0.0170 16 0.0590 0.0620 5.0 0.0160 0.0150 6.5
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0248 0.0254 2.4 0.0397 0.0395 0.51 0.0337 0.0328 2.7
Magnesium (Mg) mg/L 37.3 36.5 2.2 52.5 53.1 1.1 62.7 62.2 0.80
Manganese (Mn) mg/L 0.0076 0.0074 2.9 0.0203 0.0207 2.0 0.0038 0.0035 8.0
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00120 0.00120 0 0.00194 0.00184 5.3 0.00069 0.00068 1.3
Nickel (Ni) mg/L 0.00326 0.00332 1.8 0.00469 0.00483 2.9 0.00052 0.00056 7.4
Potassium (K) mg/L 1.49 1.47 1.4 1.82 1.82 0 1.68 1.66 1.2
Selenium (Se) ug/L 34.6 34.2 1.2 46.1 47.4 2.8 88.9 86.6 2.6
Silicon (Si) mg/L 1.76 1.75 0.57 1.80 1.85 2.7 2.40 2.40 0
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.37 1.35 1.5 2.20 2.24 1.8 2.52 2.50 0.80
Strontium (Sr) mg/L 0.134 0.133 0.75 0.192 0.188 2.1 0.177 0.170 4.0
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00225 0.00233 3.5 0.00347 0.00344 0.87 0.00323 0.00319 1.2
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00023 0.00022 4.4 0.00030 0.00031 3.3 <0.00010 <0.00010 -
Arsenic (As) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Barium (Ba) mg/L 0.0634 0.0646 1.9 0.098 0.101 3.3 0.118 0.114 3.4
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.012 0.012 0 0.012 0.012 0 0.012 0.011 8.7
Cadmium (Cd) ug/L 0.0695 0.0619 12 0.0563 0.0605 7.2 0.0265 0.0249 6.2
Calcium (Ca) mg/L 93.7 94.7 1.1 116 119 2.6 148 146 1.4
Chromium (Cr) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - 0.000 0.000 0
Cobalt (Co) ug/L <0.10 <0.10 - 0.18 0.18 0 <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - 0.0 0.0 0.0 <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0279 0.0280 0.36 0.0394 0.0391 0.76 0.0336 0.0331 1.5
Magnesium (Mg) mg/L 35.1 36.0 2.5 54.9 55.0 0.182 67.5 65.3 3.3
Manganese (Mn) mg/L 0.00413 0.00371 11 0.0185 0.0186 0.539 0.00321 0.00320 0.31
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00123 0.00117 5.0 0.00178 0.00176 1.13 0.00066 0.00066 0
Nickel (Ni) mg/L 0.00329 0.00329 0 0.00465 0.00460 1.08 <0.00050 <0.00050 -
Potassium (K) mg/L 1.65 1.63 1.2 2.02 1.98 2.000 1.88 1.81 3.8
Selenium (Se) ug/L 35.8 34.4 4.0 47.0 47.5 1.06 89.0 87.4 1.8
Silicon (Si) mg/L 1.81 1.84 1.6 1.87 1.87 0.00 2.44 2.39 2.1
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.51 1.45 4.1 2.22 2.23 0.4494 2.71 2.65 2.2
Strontium (Sr) mg/L 0.131 0.128 2.3 0.199 0.192 3.5806 0.184 0.182 1.1
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00239 0.00237 0.84 0.00354 0.00352 0.5666 0.00332 0.0032 3.7
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0011 <0.0010 9.5 0.0011 0.001 9.5238 <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" = 
no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.13:  Field Duplicate Results for Water Chemistry Analyses, 2018

Parameter Units
RG_DUP_WS_2
0181206_1000

RG_FOUSH_WS
_20181206_1000

RPD 
(%)

RG_DUP_WS_2
0180905-1730

RG_FODHE_WS
_20180905-1730

RPD 
(%)

RG_DUP_WS_2
0180910-0944

RG_FOBSC_WS_
20180910-0944

RPD 
(%)

Physical Tests  
Conductivity (@ 25C) uS/cm 884 865 2.2 539 537 0.37 860 860 0
Hardness (as CaCO3) mg/L 549 553 0.73 289 302 4.4 487 478 1.9
pH pH 8.29 8.37 1 8.41 8.28 1.6 8.21 8.34 1.6
ORP mV 333 336 0.90 273 393 36 456 438 4.0
Total Suspended Solids mg/L 1.30 1.80 32 <1.0 <1.0 - 8.5 8.0 6.1
Total Dissolved Solids mg/L 665 681 2 341 310 9.5 621 653 5.0
Turbidity NTU 0.59 0.64 8.1 1.20 0.88 31 3.38 5.35 45
Anions and Nutrients  
Acidity (as CaCO3) mg/L 1.3 1.0 26 <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L 183 194 5.8 153 152 0.66 192 193 0.52
Ammonia as N mg/L 0.0479 0.0368 26 0.0091 0.0071 25 0.0091 0.0098 7.4
Bromide (Br) mg/L <0.25 <0.25 - <0.050 <0.050 - <0.050 <0.050 -
Chloride (Cl) mg/L <2.5 <2.5 - <0.50 <0.50 - 1.04 1.05 0.96
Fluoride (F) mg/L 0.180 0.180 0 0.254 0.246 3.2 0.205 0.205 0
Nitrate (as N) mg/L 17.2 17.2 0 3.42 3.42 0 10.1 10.1 0
Nitrite (as N) mg/L 0.0050 0.0060 18 0.0063 0.0065 3.1 0.0062 0.0061 1.6
Total Kjeldahl Nitrogen mg/L 0.141 0.234 50 0.264 0.256 3.1 0.219 0.331 41
Orthophosphate-Dissolved mg/L 0.0136 0.0124 9.2 0.0010 <0.0010 0 <0.0010 <0.0010 -
Phosphorus (P)-Total mg/L <0.0020 <0.0020 - <0.0020 <0.0020 - 0.0141 0.0117 19
Sulfate (SO4) mg/L 252 252 0 125 125 0 252 252 0
Organic / Inorganic Carbon  
Dissolved Organic Carbon mg/L 0.700 0.690 1.4 1.08 1.11 2.7 1.16 1.13 2.6
Total Organic Carbon mg/L 0.960 0.620 43 1.12 1.10 1.8 1.70 1.72 1.2
Total Metals  
Aluminum (Al) mg/L 0.0032 0.0033 3.1 0.0057 0.0065 13 0.0941 0.0869 8.0
Antimony (Sb) mg/L 0.00034 0.00035 2.9 <0.00010 <0.00010 - 0.00026 0.00026 0
Arsenic (As) mg/L <0.00010 <0.00010 - 0.00011 0.00012 8.7 0.00020 0.00019 5.1
Barium (Ba) mg/L 0.0974 0.0953 2.2 0.0448 0.0437 2.5 0.0921 0.0991 7.3
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.010 0.010 0 <0.010 <0.010 - 0.0120 0.0120 0
Cadmium (Cd) ug/L 0.0472 0.0506 7.0 0.0215 0.0233 8.0 0.0696 0.0609 13
Calcium (Ca) mg/L 117 122 4.2 65.2 65.4 0.31 112 111 0.90
Chromium (Cr) mg/L 0.00021 0.00022 4.7 0.00012 0.00025 70 <0.00040 <0.00040 -
Cobalt (Co) ug/L 0.12 0.13 8.0 <0.10 <0.10 - 0.20 0.19 5.1
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.0670 0.0700 4.4 <0.010 0.0110 9.5 0.171 0.154 10
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - 0.00015 0.00014 3.4
Lithium (Li) mg/L 0.0409 0.0411 0.49 0.0078 0.0076 2.6 0.0322 0.0322 0
Magnesium (Mg) mg/L 52.2 53.2 1.9 25.6 24.9 2.8 51.4 52.9 2.9
Manganese (Mn) mg/L 0.0222 0.0228 2.7 0.0031 0.0031 0.97 0.0192 0.0205 6.5
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - 0.00067 0.00099 39
Molybdenum (Mo) mg/L 0.00182 0.00190 4.3 0.00088 0.00089 1.0 0.00139 0.00146 4.9
Nickel (Ni) mg/L 0.00557 0.00575 3.2 0.00073 0.00077 5.3 0.00483 0.00501 3.7
Potassium (K) mg/L 1.67 1.71 2.4 0.792 0.773 2.4 1.89 1.97 4.1
Selenium (Se) ug/L 57.4 57.1 0.52 19.1 19.8 3.6 61.6 61.3 0.49
Silicon (Si) mg/L 1.88 1.91 1.6 1.65 1.64 0.61 2.14 2.22 3.7
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.90 1.92 1.0 0.692 0.680 1.7 1.71 1.66 3.0
Strontium (Sr) mg/L 0.180 0.184 2.2 0.116 0.114 1.7 0.150 0.151 0.66
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - 0.000012 0.000013 8.0
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00328 0.00341 3.9 0.00108 0.00109 0.92 0.00306 0.00307 0.33
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - 0.00061 0.00060 1.7
Zinc (Zn) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00034 0.00033 3.0 <0.00010 <0.00010 - 0.00026 0.00026 0
Arsenic (As) mg/L <0.00010 <0.00010 - <0.00010 0.00011 9.5 0.00011 <0.00010 9.5
Barium (Ba) mg/L 0.111 0.114 2.7 0.0515 0.0546 5.8 0.0913 0.0948 3.8
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - <0.010 <0.010 - 0.0120 0.0120 0
Cadmium (Cd) ug/L 0.0452 0.0271 50 0.0209 0.0208 0.48 0.0111 0.0102 8.5
Calcium (Ca) mg/L 129 128 0.78 72.2 74.8 3.5 112 109 2.7
Chromium (Cr) mg/L <0.00010 <0.00010 - 0.00014 <0.00010 33 <0.00010 <0.00010 -
Cobalt (Co) ug/L 0.12 0.13 8.0 <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.0 <0.010 0 0.0260 <0.010 89 <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0439 0.0429 2.3 0.0083 0.0084 1.2 0.0346 0.0349 0.86
Magnesium (Mg) mg/L 55.4 56.7 2.3 26.5 27.9 5.1 50.4 50.2 0.40
Manganese (Mn) mg/L 0.0225 0.0224 0.45 0.00323 0.00031 165 0.00561 0.00542 3.4
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00214 0.00203 5.3 0.00111 0.00089 22.3 0.00138 0.00144 4.3
Nickel (Ni) mg/L 0.00525 0.00533 1.5 0.000740 0.000750 1.3 0.00379 0.00378 0.26
Potassium (K) mg/L 1.79 1.88 4.9 0.837 0.893 6.5 1.81 1.83 1.1
Selenium (Se) ug/L 59.8 56.5 5.7 19.8 20.5 3.5 77.8 75.6 2.9
Silicon (Si) mg/L 1.91 1.84 3.7 1.49 1.55 3.9 2.17 2.18 0.46
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.96 2.08 5.9 0.644 0.679 5.3 1.67 1.67 0
Strontium (Sr) mg/L 0.193 0.192 0.52 0.126 0.129 2.4 0.163 0.161 1.2
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00344 0.00357 3.7 0.00106 0.00114 7.3 0.00303 0.00301 0.66
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0015 0.0011 31 0.0014 0.0014 0 <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.13:  Field Duplicate Results for Water Chemistry Analyses, 2018

Parameter Units
RG_DUP_WS_
20180912-1245

RG_FODNGD_W
S_20180912-1245

RPD 
(%)

RG_DUP_WS_2
0180910-0808

RG_LILC3_WS_
20180910-0808

RPD 
(%)

RG_DUP_WS_2
0181203-1445

RG_LCUT_WS_
20181203-1445

RPD 
(%)

Physical Tests
Conductivity (@ 25C) uS/cm 731 726 0.69 1,100 1,120 1.8 993 990 0.30
Hardness (as CaCO3) mg/L 374 369 1.3 644 633 1.7 561 548 2.3
pH pH 8.47 8.37 1.2 8.37 8.47 1.2 8.33 8.32 0
ORP mV 284 320 12 307 361 16 246 268 8.6
Total Suspended Solids mg/L <1.0 <1.0 - <1.0 <1.0 - 1.7 1.5 13
Total Dissolved Solids mg/L 469 479 2.1 811 817 0.74 713 712 0
Turbidity NTU 0.20 0.28 33 0.22 0.27 20 0.37 0.31 17.6
Anions and Nutrients
Acidity (as CaCO3) mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L 174 166 4.7 201 236 16 218 215 1.39
Ammonia as N mg/L 0.0069 0.0071 2.9 <0.0050 0.0095 62 0.0231 0.0232 0.43
Bromide (Br) mg/L <0.050 <0.050 - <0.25 <0.25 - <0.25 <0.25 -
Chloride (Cl) mg/L <0.50 <0.50 - 5.50 5.60 1.8 4.90 5.20 5.94
Fluoride (F) mg/L 0.201 0.202 0.50 0.200 0.210 4.9 0.250 0.250 0
Nitrate (as N) mg/L 11.4 11.4 0 17.3 17.6 1.7 13.3 13.3 0
Nitrite (as N) mg/L 0.0081 0.0083 2.4 0.0105 <0.0050 71 <0.0050 0.0120 82
Total Kjeldahl Nitrogen mg/L 0.411 0.620 41 0.377 0.522 32 0.425 0.488 14
Orthophosphate-Dissolved mg/L 0.0013 0.0020 42 0.0031 0.0025 21 0.0043 0.0044 2.3
Phosphorus (P)-Total mg/L 0.0023 0.0026 12 0.0029 0.0030 3.4 <0.0020 <0.0020 -
Sulfate (SO4) mg/L 178 178 0 358 364 1.7 285 286 0.35
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L 0.540 0.530 1.9 0.610 0.660 7.9 <0.50 <0.50 -
Total Organic Carbon mg/L 0.560 0.610 8.5 0.520 0.780 40 <0.50 <0.50 -
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - 0.0038 <0.0030 24 0.0169 0.0036 130
Antimony (Sb) mg/L 0.00023 0.00020 14 0.00033 0.00035 5.9 0.00036 0.00036 0
Arsenic (As) mg/L 0.00016 0.00015 6.5 0.00016 0.00015 6.5 0.00013 0.00013 0
Barium (Ba) mg/L 0.0961 0.0935 2.7 0.0710 0.0742 4.4 0.0644 0.0654 1.5
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.0180 0.0180 0 0.0240 0.0240 0
Cadmium (Cd) ug/L 0.0327 0.0292 11 0.536 0.535 0.19 0.287 0.296 3.1
Calcium (Ca) mg/L 96.20 95.30 0.94 130 132 1.5 118 120 1.7
Chromium (Cr) mg/L 0.00 0.00 30 0.00015 0.00023 42 0.00011 0.00018 48
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - 0.00058 <0.00050 15 <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0315 0.0312 0.96 0.0584 0.0579 0.86 0.0718 0.0736 2.5
Magnesium (Mg) mg/L 36.0 34.9 3.1 67.1 67.1 0 54.3 53.2 2.0
Manganese (Mn) mg/L 0.00069 0.00077 11 0.00045 0.00046 2.2 <0.00010 <0.00010 -
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00112 0.00111 0.90 0.00171 0.00172 0.58 0.00199 0.00196 1.5
Nickel (Ni) mg/L 0.00339 0.00331 2.4 0.0130 0.0129 0.77 0.00978 0.00958 2.1
Potassium (K) mg/L 1.45 1.40 3.5 1.85 1.86 0.54 1.93 1.91 1.0
Selenium (Se) ug/L 42.6 42.0 1.4 83.2 84.6 1.7 44.0 43.6 0.91
Silicon (Si) mg/L 2.06 2.09 1.4 2.29 2.33 1.7 2.15 2.13 0.93
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.27 1.24 2.4 8.07 8.13 0.74 11.40 11.70 2.6
Strontium (Sr) mg/L 0.159 0.155 2.5 0.232 0.238 2.6 0.238 0.239 0.42
Thallium (Tl) mg/L <0.000010 <0.000010 - 0.000014 0.000014 0 0.000016 0.000016 0
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00228 0.00226 0.88 0.00508 0.00515 1.4 0.00426 0.00445 4.4
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0030 <0.0030 - 0.0210 0.0206 1.9 0.00950 0.00960 1.0
Dissolved Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00018 0.00018 0 0.00037 0.00037 0 0.00038 0.00037 2.7
Arsenic (As) mg/L <0.00010 <0.00010 - 0.00012 0.00011 8.7 0.00012 <0.00010 18
Barium (Ba) mg/L 0.0952 0.0936 1.7 0.0757 0.0739 2.4 0.0648 0.0639 1.4
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.018 0.017 5.7 0.024 0.023 4.3
Cadmium (Cd) ug/L 0.0249 0.0273 9.2 0.524 0.533 1.7 0.308 0.319 3.5
Calcium (Ca) mg/L 91.2 90.5 0.77 149 145 2.7 128 128 0
Chromium (Cr) mg/L <0.00010 0.000 9.5 0.00011 0.00016 37 <0.00010 <0.00010 -
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0297 0.0298 0.34 0.0597 0.0591 1.0 0.0713 0.0741 3.9
Magnesium (Mg) mg/L 35.6 34.6 2.8 66.2 65.5 1.1 58.4 55.6 4.9
Manganese (Mn) mg/L 0.00041 0.00033 22 0.00025 0.00029 15 <0.00010 <0.00010 -
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00107 0.00105 1.9 0.0018 0.0017 3.4 0.00203 0.00204 0.49
Nickel (Ni) mg/L 0.00301 0.00295 2.0 0.0134 0.0131 2.3 0.00970 0.00949 2.2
Potassium (K) mg/L 1.36 1.32 3.0 1.93 1.92 0.52 2.04 1.95 4.5
Selenium (Se) ug/L 44.3 45.4 2.5 90.6 86.8 4.3 47.0 48.8 3.8
Silicon (Si) mg/L 1.86 1.89 1.6 2.29 2.24 2.2 1.91 1.92 0.52
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.18 1.16 1.7 8.88 8.9 0.22 12.2 11.6 5.0
Strontium (Sr) mg/L 0.147 0.145 1.4 0.260 0.250 3.9 0.247 0.246 0.41
Thallium (Tl) mg/L <0.000010 <0.000010 - 0.000011 0.000012 8.7 0.000016 0.000018 12
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00243 0.00232 4.6 0.00536 0.00532 0.75 0.00411 0.0042 2.2
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0010 <0.0010 0 0.0231 0.0233 0.86 0.01 0.0102 2.0

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.13:  Field Duplicate Results for Water Chemistry Analyses, 2018

Parameter Units
RG_DUP_WS_
20190117-0800

RG_LCUT_WS_
20190117-0900

RPD 
(%)

RG_DUP_WS_
20190226-0900

RG_LISP24_WS
_20190226-1215

RPD 
(%)

RG_DUP_WS_2
0180907-1240

RG_ELELKO_WS
_20180907-1240

RPD 
(%)

Physical Tests
Conductivity (@ 25C) uS/cm 1,160 985 16 1,070 1,060 0.94 469 470 0.21
Hardness (as CaCO3) mg/L 675 548 21 575 569 1.0 231 231 0
pH pH 8.27 8.25 0 8.22 8.22 0 8.56 8.54 0
ORP mV 438 447 2.0 387 412 6.3 393 390 0.77
Total Suspended Solids mg/L 1.5 4.9 106 <1.0 1.7 52 <1.0 1.1 10
Total Dissolved Solids mg/L 891 723 21 778 775 0 296 310 5
Turbidity NTU 1.29 2.63 68 0.35 0.32 9.0 0.77 0.67 14
Anions and Nutrients
Acidity (as CaCO3) mg/L 2.000 2.300 14 2.600 1.300 67 <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L 213 197 7.8 197 194 1.5 167 168 0.60
Ammonia as N mg/L 0.0412 0.0083 133 0.0056 0.0114 68 0.0165 0.0143 14
Bromide (Br) mg/L <0.25 <0.25 - <0.25 <0.25 - <0.050 <0.050 -
Chloride (Cl) mg/L 23.80 7.10 108 22.60 22.90 1.3 2.71 2.70 0.37
Fluoride (F) mg/L 0.210 0.230 9.1 0.200 0.208 3.9 0.219 0.219 0
Nitrate (as N) mg/L 10.9 15.9 37 7.91 7.99 1.0 1.75 1.74 0.57
Nitrite (as N) mg/L <0.0050 <0.0050 - <0.0050 <0.0050 - 0.0057 0.0061 6.8
Total Kjeldahl Nitrogen mg/L 0.110 <0.050 75 0.183 0.187 2.2 0.275 0.117 81
Orthophosphate-Dissolved mg/L 0.0013 0.0038 98 0.0016 0.0013 21 <0.0010 0.0017 52
Phosphorus (P)-Total mg/L 0.0051 0.0053 3.8 0.0024 0.0037 43 0.0047 0.0036 27
Sulfate (SO4) mg/L 401 296 30 336 339 0.89 76.2 76.4 0.26
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L <0.50 0.620 21 0.910 0.750 19 1.65 1.78 7.6
Total Organic Carbon mg/L 0.530 0.870 49 0.760 0.740 2.7 1.93 2.65 31
Total Metals
Aluminum (Al) mg/L 0.0081 0.0096 17 <0.0030 <0.0030 - 0.0095 0.0075 24
Antimony (Sb) mg/L 0.00026 0.00031 18 0.00018 0.00019 5.4 0.00011 <0.00010 9.5
Arsenic (As) mg/L <0.00010 0.00014 33 <0.00010 <0.00010 - 0.00024 0.00023 4.3
Barium (Ba) mg/L 0.0646 0.0707 9.0 0.0655 0.0647 1.2 0.0806 0.0847 5.0
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.0150 0.0160 6.5 0.0130 0.0130 0 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.148 0.245 49 0.0738 0.0946 25 0.0147 0.0108 31
Calcium (Ca) mg/L 142 122 15 137 133 3.0 58.7 60.6 3.2
Chromium (Cr) mg/L 0.00016 0.00022 32 0.00013 0.00014 7.4 <0.00040 <0.00050 -
Cobalt (Co) ug/L 0.11 <0.10 9.5 <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.091 0.011 157 0.029 0.029 0 0.015 0.013 14
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0469 0.0504 7.2 0.0422 0.0410 2.9 0.0089 0.0089 0
Magnesium (Mg) mg/L 70.3 52.7 29 59.8 61.2 2.3 22.2 22.0 0.90
Manganese (Mn) mg/L 0.0224 0.0004 193 0.0153 0.0150 2.0 0.00214 0.00198 7.8
Mercury (Hg) ug/L <0.00050 0.00207 122 <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00401 0.00186 73 0.00450 0.00467 3.7 0.00128 0.00127 0.78
Nickel (Ni) mg/L 0.00603 0.00825 31 0.00373 0.00383 2.6 0.00056 0.00054 3.6
Potassium (K) mg/L 1.73 1.62 6.6 1.47 1.50 2.0 0.802 0.797 0.63
Selenium (Se) ug/L 40.8 51.8 24 26.9 27.9 3.6 9.28 9.45 1.8
Silicon (Si) mg/L 2.19 2.24 2.3 2.24 2.33 3.9 1.89 1.95 3.1
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 10.90 8.64 23 9.30 9.63 3.5 3.20 3.16 1.3
Strontium (Sr) mg/L 0.239 0.258 7.6 0.249 0.256 2.8 0.223 0.223 0
Thallium (Tl) mg/L <0.000010 <0.000020 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00510 0.00419 20 0.00450 0.00460 2.2 0.00118 0.00115 2.6
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.00550 0.00950 53 0.00340 <0.0030 13 0.00300 <0.0030 0
Dissolved Metals
Aluminum (Al) mg/L <0.0030 0.010 104 <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00027 0.00032 17 0.00018 0.00018 0 <0.00010 <0.00010 -
Arsenic (As) mg/L <0.00010 0.00013 26 <0.00010 <0.00010 - 0.00022 0.00019 15
Barium (Ba) mg/L 0.0723 0.0759 4.9 0.0673 0.0669 0.60 0.0892 0.0839 6.1
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.015 0.015 0 0.0120 0.0120 0 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.137 0.240 55 0.0824 0.0920 11 0.0074 0.0099 29
Calcium (Ca) mg/L 148 129 14 125 124 0.80 58.1 58.3 0.34
Chromium (Cr) mg/L 0.00015 0.00018 18 0.00012 0.00012 0 0.00022 0.00020 9.5
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0468 0.0511 8.8 0.0396 0.0394 0.51 0.0082 0.0084 2.4
Magnesium (Mg) mg/L 73.8 54.9 29 63.9 63.0 1.4 20.8 20.8 0
Manganese (Mn) mg/L 0.0139 <0.00010 197 0.0145 0.0142 2.1 0.00059 0.00045 27
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00395 0.00185 72 0.00426 0.00434 1.9 0.00131 0.00133 1.5
Nickel (Ni) mg/L 0.00606 0.00825 31 0.00389 0.00399 2.5 <0.00050 <0.00050 -
Potassium (K) mg/L 1.90 1.79 6.0 1.48 1.46 1.4 0.755 0.721 4.6
Selenium (Se) ug/L 39.6 49.6 22 32.3 34.4 6.3 10.6 10.1 4.8
Silicon (Si) mg/L 2.20 2.16 1.8 2.16 2.21 2.3 1.85 1.76 5.0
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 11.4 8.64 28 9.79 9.59 2.1 2.98 2.81 5.9
Strontium (Sr) mg/L 0.249 0.260 4.3 0.238 0.241 1.3 0.233 0.232 0.43
Thallium (Tl) mg/L <0.000010 0.000013 26 <0.000010 <0.000010 - <0.000010 <0.000010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00501 0.00428 16 0.0041 0.00406 0.98 0.00109 0.00106 2.8
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0041 0.0086 71 0.003 0.0029 3.4 0.0021 <0.0010 71

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.

Page 7 of 8



Table A.13:  Field Duplicate Results for Water Chemistry Analyses, 2018

Parameter Units
RG_DUP_WS_20

180909-1438
RG_THCK_WS_2

0180909-1438
RPD 
(%)

Physical Tests  
Conductivity (@ 25C) uS/cm 1,950 1,960 0.51
Hardness (as CaCO3) mg/L 1,210 1,220 0.82
pH pH 8.37 8.38 0
ORP mV 301 362 18
Total Suspended Solids mg/L 2.9 3.5 19
Total Dissolved Solids mg/L 1,690 1,660 2
Turbidity NTU 1.00 1.21 19
Anions and Nutrients  
Acidity (as CaCO3) mg/L <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L 154 153 0.65
Ammonia as N mg/L 0.0191 0.0092 70
Bromide (Br) mg/L <0.25 <0.25 -
Chloride (Cl) mg/L 14.0 14.0 0
Fluoride (F) mg/L <0.10 <0.10 -
Nitrate (as N) mg/L 18.8 18.8 0
Nitrite (as N) mg/L 0.0154 0.0149 3.3
Total Kjeldahl Nitrogen mg/L 0.105 <0.050 71
Orthophosphate-Dissolved mg/L <0.0010 <0.0010 -
Phosphorus (P)-Total mg/L 0.0091 0.0070 26
Sulfate (SO4) mg/L 1,030 1,030 0
Organic / Inorganic Carbon  
Dissolved Organic Carbon mg/L 2.78 2.72 2.2
Total Organic Carbon mg/L 2.77 2.72 1.8
Total Metals  
Aluminum (Al) mg/L 0.0125 0.0122 2.4
Antimony (Sb) mg/L 0.00015 0.00015 0
Arsenic (As) mg/L 0.00022 0.00022 0
Barium (Ba) mg/L 0.0758 0.0787 3.8
Beryllium (Be) ug/L <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 -
Boron (B) mg/L 0.0240 0.0230 4.3
Cadmium (Cd) ug/L 0.0181 0.0175 3.4
Calcium (Ca) mg/L 235 234 0.43
Chromium (Cr) mg/L <0.00060 <0.00030 -
Cobalt (Co) ug/L <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 -
Iron (Fe) mg/L 0.0190 0.0170 11
Lead (Pb) mg/L <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0231 0.0227 1.7
Magnesium (Mg) mg/L 142 149 4.8
Manganese (Mn) mg/L 0.00120 0.00143 17
Mercury (Hg) ug/L <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00135 0.00141 4.3
Nickel (Ni) mg/L 0.00126 0.00129 2.4
Potassium (K) mg/L 1.83 1.86 1.6
Selenium (Se) ug/L 160 162 1.2
Silicon (Si) mg/L 1.80 1.80 0
Silver (Ag) mg/L <0.000010 <0.000010 -
Sodium (Na) mg/L 9.95 10.5 5.4
Strontium (Sr) mg/L 0.576 0.599 3.9
Thallium (Tl) mg/L 0.000011 0.000010 9.5
Tin (Sn) mg/L <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 -
Uranium (U) mg/L 0.00620 0.00589 5.1
Vanadium (V) mg/L <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0030 <0.0030 -
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00015 0.00015 0
Arsenic (As) mg/L 0.00020 0.00020 0
Barium (Ba) mg/L 0.0792 0.0846 6.6
Beryllium (Be) ug/L <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 -
Boron (B) mg/L 0.0220 0.0230 4.4
Cadmium (Cd) ug/L 0.0150 0.0137 9.1
Calcium (Ca) mg/L 244 242 0.82
Chromium (Cr) mg/L <0.00010 <0.00010 -
Cobalt (Co) ug/L <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0221 0.0229 3.6
Magnesium (Mg) mg/L 145 149 2.7
Manganese (Mn) mg/L 0.00020 0.00020 0
Mercury (Hg) mg/L <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00147 0.00156 5.9
Nickel (Ni) mg/L 0.00106 0.00107 0.94
Potassium (K) mg/L 1.85 1.86 0.54
Selenium (Se) ug/L 193 188 2.6
Silicon (Si) mg/L 1.79 1.78 0.56
Silver (Ag) mg/L <0.000010 <0.000010 -
Sodium (Na) mg/L 10.7 10.1 5.8
Strontium (Sr) mg/L 0.642 0.658 2.5
Thallium (Tl) mg/L <0.000010 <0.000010 -
Titanium (Ti) mg/L <0.010 <0.010 -
Uranium (U) mg/L 0.00554 0.00561 1.3
Vanadium (V) mg/L <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric 
Turbidity Units;    "-" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
LC_DUP_WS

20190626-
0905

LC_DC1_WS
20190626-

0900
RPD

RG_DUP_WS
20191202-1005

RG_FOUKI_WS
20190212-1005

RPD
RG_DUP_WS

20191202-1055
RG_FODHE_WS
20191202-1050

RPD

Physical Tests
Conductivity (@ 25C) uS/cm 324 324 0 1,050 1,040 0.96 604 604 0
Hardness (as CaCO3) mg/L 167 168 0.60 566 575 1.6 318 327 2.8
pH pH 8.38 8.38 0 8.30 8.27 0.36 8.27 8.28 0.12
ORP mV 417 370 12 393 443 12 378 436 14
Total Suspended Solids mg/L 4.2 5.3 23 1.6 1.3 21 <1.0 <1.0 -
Total Dissolved Solids mg/L 181 189 4.3 762 733 3.88 373 390 4.5
Turbidity NTU 1.28 1.03 22 0.40 1.55 118 0.30 0.57 62
Anions and Nutrients
Acidity (as CaCO3) mg/L <1.0 <1.0 - 1.3 1.8 32 1.3 1.6 21
Alkalinity, Total (as CaCO3) mg/L - - - - - - - - -
Ammonia as N mg/L 0.0143 0.0179 22 0.0493 0.0409 19 0.0373 0.0450 19
Bromide (Br) mg/L <0.050 <0.050 - <0.25 <0.25 - <0.050 <0.050 -
Chloride (Cl) mg/L 1.73 1.74 0.58 <2.5 <2.5 - <0.50 <0.50 -
Fluoride (F) mg/L 0.11 0.11 0 0.18 0.19 5.4 0.219 0.217 0.92
Nitrate (as N) mg/L 3.77 3.78 0.26 21.3 21.3 0 4.12 4.12 0
Nitrite (as N) mg/L 0.0037 0.0039 5.3 0.0055 0.0062 12 0.0045 0.0049 8.5
Total Kjeldahl Nitrogen mg/L 0.337 0.408 19 0.199 0.503 87 0.299 0.284 5.1
Orthophosphate-Dissolved mg/L 0.0013 0.0012 8.0 0.0016 0.0012 29 0.0016 0.0018 12
Phosphorus (P)-Total mg/L 0.0050 0.0099 66 <0.0020 0.0039 64 0.0057 0.0024 81
Sulfate (SO4) mg/L 26.6 26.6 0 294 294 0 160 159 0.63
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L 2.12 2.19 3.2 <0.50 0.86 53 <0.50 <0.50 -
Total Organic Carbon mg/L 2.46 2.65 7.4 0.680 1.08 45 0.8500 0.6800 22
Total Metals
Aluminum (Al) mg/L 0.0111 0.0574 135 <0.0030 <0.0030 - 0.0041 0.0053 26
Antimony (Sb) mg/L 0.00025 0.00026 3.9 0.00021 0.00018 15 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00026 0.00036 32 <0.00010 <0.00010 - <0.00010 <0.00010 -
Barium (Ba) mg/L 0.218 0.236 7.9 0.0933 0.0968 3.7 0.0487 0.0481 1.2
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.010 <0.010 0 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.062 0.242 118 0.0826 0.0816 1.2 0.0217 0.0236 8.4
Calcium (Ca) mg/L 43.9 50.1 13 115 115 0 75.7 76.8 1.4
Chromium (Cr) mg/L <0.00010 0.00018 57 <0.00010 0.00011 9.5 0.00011 0.00018 48
Cobalt (Co) ug/L <0.10 0.33 107 0.13 0.14 7.4 <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 0.00084 51 <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.016 0.129 156 0.033 0.033 0 <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 0.000249 133 <0.000050 <0.000050 - 0.000055 0.000073 28
Lithium (Li) mg/L 0.0120 0.0121 0.83 0.0566 0.0534 5.8 0.0079 0.0082 3.7
Magnesium (Mg) mg/L 17.1 17.5 2.3 53.7 57 6.0 28.8 28.5 1.0
Manganese (Mn) mg/L 0.00215 0.0318 175 0.0229 0.0246 7.2 0.00365 0.00373 2.2
Mercury (Hg) ug/L 0.00118 0.00141 18 <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.0017 0.00129 27 0.00130 0.00126 3.1 0.000832 0.000812 2.4
Nickel (Ni) mg/L 0.00177 0.00387 74 0.00249 0.00264 5.8 0.00103 0.00106 2.9
Potassium (K) mg/L 1.38 1.54 11 1.75 1.81 3.4 0.836 0.841 0.60
Selenium (Se) ug/L 7.91 7.73 2.3 45.3 46.8 3.3 24.1 23.6 2.1
Silicon (Si) mg/L 2.11 2.13 0.94 1.93 1.93 0 1.69 1.69 0
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.47 1.57 6.6 2.51 2.57 2.4 0.766 0.758 1.0
Strontium (Sr) mg/L 0.0629 0.0684 8.4 0.188 0.185 1.6 0.126 0.126 0
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.000407 0.000463 13 0.00394 0.00382 3.1 0.00133 0.0013 2.3
Vanadium (V) mg/L 0.00091 0.00155 52 <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0036 0.0076 71 <0.0030 <0.0030 - 0.0032 0.0039 20
Dissolved Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00023 0.00023 0 0.00020 0.00020 0 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00020 0.00020 0 <0.00010 <0.00010 - <0.00010 <0.00010 -
Barium (Ba) mg/L 0.203 0.202 0.49 0.102 0.103 0.98 0.0507 0.0511 0.79
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.0110 0.0110 0 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0355 0.0317 11 0.0705 0.0752 6.5 0.0229 0.0244 6.3
Calcium (Ca) mg/L 40.8 40.9 0.24 129 130 0.77 78.0 79.8 2.3
Chromium (Cr) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - 0.000100 <0.00010 0
Cobalt (Co) ug/L <0.10 <0.10 - 0.15 0.15 0 <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0120 0.0120 0 0.0517 0.0547 5.6 0.0083 0.0086 3.6
Magnesium (Mg) mg/L 15.8 16.0 1.3 59.3 60.7 2.3 29.8 30.9 3.6
Manganese (Mn) mg/L 0.00014 0.00017 19 0.0246 0.0246 0 0.00234 0.00279 18
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00169 0.00166 1.8 0.00141 0.00133 5.8 0.000831 0.000859 3.3
Nickel (Ni) mg/L 0.00152 0.00153 0.66 0.00284 0.00281 1.1 0.00097 0.00098 1.0
Potassium (K) mg/L 1.2000000 1.2500000 4.1 2.020000 2.070000 2.4 0.9300000 0.8770000 5.9
Selenium (Se) ug/L 7.86 8.07 2.6 58.500000 56.900000 2.8 26.5 26 1.9
Silicon (Si) mg/L 2.0900 2.12000 1.4 1.94 2.00000 3.0 1.6000 1.65000 3.1
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.49 1.58 5.9 2.50 2.56 2.4 0.899 0.788 13
Strontium (Sr) mg/L 0.0573 0.0601 4.8 0.205 0.202 1.5 0.130 0.131 0.77
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.000526 0.000526 0 0.00399 0.00395 1.0 0.00131 0.00128 2.3
Vanadium (V) mg/L 0.00066 0.00064 3.1 <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0010 <0.0010 - 0.0015 0.0016 6.5 0.0034 0.0016 72

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    
"-" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_DUP_WS

20191202-0900
RG_GHFF_WS
20191202-0850

RPD
RG_DUP_WS

20190422-0900
RG_LILC3_WS
20190422-1345

RPD
LC_DUP_WS

20190502_1305
LC_DC1_WS

20190502_1300
RPD

Physical Tests  
Conductivity (@ 25C) uS/cm 1,880 1,900 1.1 1,030 1,020 0.98 414 412 0.48
Hardness (as CaCO3) mg/L 1,230 1,240 0.81 579 580 0 224 224 0
pH pH 8.29 8.28 0 8.14 8.24 1.2 8.28 8.28 0
ORP mV 423 422 0.24 415 410 1.2 392 392 0
Total Suspended Solids mg/L 1.3 2.0 42 1.7 1.3 27 1.0 <1.0 0
Total Dissolved Solids mg/L 1,650 1,630 1.2 769 757 1.6 247 242 2
Turbidity NTU 1.14 0.89 25 0.55 0.47 16 0.74 0.80 7.8
Anions and Nutrients  
Acidity (as CaCO3) mg/L 1.6 1.8 12 2.6 <1.0 89 <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L - - - - - - - - -
Ammonia as N mg/L 0.0340 0.0434 24 0.0087 0.0052 50 0.0274 0.0129 72
Bromide (Br) mg/L <0.25 <0.25 - <0.25 <0.25 - <0.050 <0.050 -
Chloride (Cl) mg/L <2.5 <2.5 - 20.7 20.3 2.0 3.16 3.16 0
Fluoride (F) mg/L 0.25 0.25 0 0.24 0.23 4.3 0.121 0.132 8.7
Nitrate (as N) mg/L 7.20 7.23 0.42 13.1 12.9 1.5 6.87 6.79 1.17
Nitrite (as N) mg/L 0.0052 0.0050 4 <0.0050 <0.0050 - 0.0038 0.0036 5.4
Total Kjeldahl Nitrogen mg/L 0.277 0.417 40 0.506 0.527 4.07 0.406 0.354 14
Orthophosphate-Dissolved mg/L 0.0043 0.0044 2.3 <0.0010 <0.0010 - <0.0010 <0.0010 -
Phosphorus (P)-Total mg/L 0.0043 0.0067 44 0.0024 0.0021 13 0.011 0.010 11
Sulfate (SO4) mg/L 864 868 0.46 375 369 1.6 40.6 40.5 0.25
Organic / Inorganic Carbon  
Dissolved Organic Carbon mg/L 1.20 1.20 0 <0.50 0.74 39 1.88 1.64 14
Total Organic Carbon mg/L 1.33 1.53 14 <0.50 0.690 32 1.72 1.99 15
Total Metals  
Aluminum (Al) mg/L 0.0077 0.0074 4.0 0.0053 0.0051 3.8 0.0081 0.0048 51
Antimony (Sb) mg/L 0.00054 0.00053 1.9 0.00027 0.00026 3.8 0.00022 0.00023 4.4
Arsenic (As) mg/L 0.00020 0.00020 0 0.00012 <0.00010 18 0.00019 0.00015 24
Barium (Ba) mg/L 0.0518 0.0512 1.2 0.0583 0.0591 1.4 0.214 0.211 1.4
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.015 0.015 0 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0142 0.0099 36 0.139 0.155 11 0.0491 0.0416 17
Calcium (Ca) mg/L 183 191 4.3 132 134 1.5 53.0 53.5 0.94
Chromium (Cr) mg/L 0.00013 0.00011 17 0.00018 0.00015 18 <0.00010 <0.00010 -
Cobalt (Co) ug/L <0.10 <0.10 - 0.11 0.11 0 <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.012 <0.010 18 0.055 0.060 8.7 0.013 0.013 0
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0142 0.0146 2.8 0.0450 0.0456 1.3 0.0106 0.0106 0
Magnesium (Mg) mg/L 150 153 2.0 66.9 66.2 1.1 20.1 20.2 0.50
Manganese (Mn) mg/L 0.00101 0.00104 2.9 0.0182 0.0191 4.8 0.00224 0.00205 8.9
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - 0.00064 0.00064 0
Molybdenum (Mo) mg/L 0.0020 0.00205 2.5 0.00406 0.00397 2.2 0.00162 0.00173 6.6
Nickel (Ni) mg/L 0.0151 0.0155 2.6 0.0053 0.00539 1.7 0.00086 0.00085 1.2
Potassium (K) mg/L 2.33 2.34 0.43 1.69 1.71 1.2 1.36 1.35 0.74
Selenium (Se) ug/L 156 155 0.64 40.6 40.6 0 10.6 10.2 3.8
Silicon (Si) mg/L 3.45 3.52 2.0 2.07 2.07 0 2.27 2.23 1.8
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 2.43 2.52 3.6 9.91 10.3 3.86 1.41 1.41 0
Strontium (Sr) mg/L 0.199 0.204 2.5 0.219 0.218 0.46 0.0708 0.0722 2.0
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 0.000240 82 <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00900 0.00922 2.4 0.00422 0.00420 0.48 0.000578 0.000584 1.0
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - 0.00068 0.00067 1.5
Zinc (Zn) mg/L <0.0030 <0.0030 - 0.0048 0.0047 2.1 <0.0030 <0.0030 -
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00059 0.00059 0 0.00025 0.00022 13 0.00025 0.00024 4.1
Arsenic (As) mg/L 0.00024 0.00024 0 <0.00010 <0.00010 - 0.00016 0.00019 17
Barium (Ba) mg/L 0.0507 0.0492 3.0 0.0612 0.0609 0.49 0.227 0.229 0.88
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.0140 0.0140 0 <0.010 <0.010 -
Cadmium (Cd) ug/L <0.0050 0.0080 46 0.146 0.143 2.1 0.0355 0.0394 10
Calcium (Ca) mg/L 218 222 1.8 130 130 0 55.0 55.2 0.36
Chromium (Cr) mg/L 0.00011 0.00011 0 <0.00010 0.00013 26 <0.00010 <0.00010 -
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0140 0.0142 1.4 0.0446 0.044 1.4 0.0114 0.0112 1.8
Magnesium (Mg) mg/L 166 168 1.2 61.7 62.1 0.65 21.2 20.8 1.9
Manganese (Mn) mg/L 0.00036 0.00027 29 0.0138 0.0132 4.4 0.00052 0.00032 48
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00225 0.0022 2.2 0.00403 0.00383 5.1 0.00174 0.00173 0.58
Nickel (Ni) mg/L 0.0167 0.0166 0.60 0.00499 0.0052 4.1 0.00074 0.00076 2.7
Potassium (K) mg/L 2.700000 2.700000 0 1.650000 1.670000 1.2 1.35 1.36 0.74
Selenium (Se) ug/L 206.000000 209.000000 1.4 48.400000 49.800000 2.9 13.0 12.7 2.3
Silicon (Si) mg/L 3.41 3.48 2.0 2.01 2.01000 0 2.27 2.27 0
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 2.54 2.59 1.9 9.58 9.43 1.6 1.52 1.50 1.3
Strontium (Sr) mg/L 0.229 0.232 1.3 0.231 0.219 5.3 0.0677 0.0690 1.9
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00946 0.00926 2.1 0.00386 0.00378 2.1 0.000664 0.000633 4.8
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - 0.00059 0.00058 1.7
Zinc (Zn) mg/L <0.0010 <0.0010 - 0.0039 0.0040 2.5 <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_DUP_WS

20190522-0800
RG_LCUT_WS
20190522-1330

RPD
LC_DUP_WS

20190530-1000
LC_SPDC_WS
20190530-0915

RPD
RG_DUP_WS

20190618-1500
RG_LILC3_WS
20190618-1340

RPD

Physical Tests  
Conductivity (@ 25C) uS/cm 816 820 0.49 393 396 0.76 616 618 0.32
Hardness (as CaCO3) mg/L 417 424 1.7 181 182 0.55 328 319 2.8
pH pH 8.43 8.44 0 8.39 8.38 0 8.21 8.21 0
ORP mV 360 416 14 254 272 6.8 393 381 3.1
Total Suspended Solids mg/L <1.0 <1.0 - 1.3 <1.0 26 <1.0 1.3 26
Total Dissolved Solids mg/L 541 538 0.56 235 236 0 373 373 0
Turbidity NTU 0.22 0.24 8.7 1.27 1.27 0 0.30 0.34 13
Anions and Nutrients  
Acidity (as CaCO3) mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L - - - - - - - - -
Ammonia as N mg/L 0.01 <0.0050 68 <0.0050 <0.0050 - <0.0050 <0.0050 -
Bromide (Br) mg/L <0.050 <0.050 - <0.050 <0.050 - <0.050 <0.050 -
Chloride (Cl) mg/L 4.88 4.92 0.82 3.25 3.24 0.31 4.77 4.76 0.21
Fluoride (F) mg/L 0.219 0.218 0.46 0.115 0.115 0 0.237 0.229 3.4
Nitrate (as N) mg/L 12.6 12.7 0.79 7.73 7.74 0.13 6.21 6.20 0.16
Nitrite (as N) mg/L 0.0010 0.0013 26 0.0106 0.0105 0.95 <0.0010 0.0010 0
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 - 0.304 0.316 3.9 <0.050 <0.25 -
Orthophosphate-Dissolved mg/L 0.0021 0.0022 4.7 0.0152 0.0145 4.7 0.0018 0.0012 40
Phosphorus (P)-Total mg/L 0.0037 0.0033 11 0.0256 0.0258 0.78 0.0024 0.0038 45
Sulfate (SO4) mg/L 205 208 1.5 46.6 46.6 0 136 136 0
Organic / Inorganic Carbon  
Dissolved Organic Carbon mg/L <0.50 0.54 7.7 1.77 1.67 5.8 <0.50 <0.50 -
Total Organic Carbon mg/L <0.50 0.62 21 1.95 1.77 9.7 <0.50 0.63 23
Total Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - 0.0184 0.0202 9.3 <0.0090 <0.0060 -
Antimony (Sb) mg/L 0.00030 0.00031 3.3 0.00040 0.00040 0 0.00028 0.00027 3.6
Arsenic (As) mg/L 0.00013 0.00016 21 0.00032 0.00032 0 0.00014 0.00012 15
Barium (Ba) mg/L 0.0335 0.0336 0.30 0.111 0.115 3.5 0.0333 0.0336 0.90
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.013 0.013 0 <0.010 <0.010 - 0.011 0.011 0
Cadmium (Cd) ug/L 0.429 0.502 16 0.068 0.073 7.4 0.323 0.320 0.93
Calcium (Ca) mg/L 94.4 95.8 1.5 44.3 46.5 4.8 71.8 68.2 5.1
Chromium (Cr) mg/L 0.00017 0.00018 5.7 0.00012 0.00012 0 0.00017 0.00017 0
Cobalt (Co) ug/L 0.11 0.12 8.7 0.14 0.14 0 0.10 <0.10 0
Copper (Cu) mg/L <0.00050 0.00 18 <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - 0.020 0.021 4.9 0.014 0.014 0
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0399 0.0404 1.2 0.0090 0.0093 3.3 0.0251 0.0248 1.2
Magnesium (Mg) mg/L 42.8 44.5 3.9 17.0 16.8 1.2 33.3 32.4 2.7
Manganese (Mn) mg/L 0.00015 0.00049 106 0.00287 0.00272 5.4 0.00515 0.00523 1.5
Mercury (Hg) ug/L <0.00050 <0.00050 - 0.00150 0.00139 7.6 <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00167 0.00166 0.60 0.00267 0.00263 1.5 0.00201 0.00191 5.1
Nickel (Ni) mg/L 0.00891 0.00914 2.5 0.00506 0.00510 0.79 0.00701 0.00707 0.85
Potassium (K) mg/L 1.40 1.43 2.1 1.49 1.49 0 1.24 1.24 0
Selenium (Se) ug/L 34.6 36.0 4.0 15.6 15.8 1.3 18.1 18.3 1.1
Silicon (Si) mg/L 2.05 2.09 1.9 2.30 2.33 1.3 1.95 2.00 2.5
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 6.55 6.60 0.76 0.987 1.00 1.3 4.78 4.77 0.21
Strontium (Sr) mg/L 0.183 0.184 0.54 0.0636 0.0643 1.1 0.160 0.150 6.5
Thallium (Tl) mg/L 0.000014 0.000015 6.9 0.000010 0.000011 9.5 0.000011 0.000010 9.52
Tin (Sn) mg/L <0.00010 0.00029 97 <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00316 0.00329 4.0 0.000836 0.000863 3.2 0.00242 0.00239 1.25
Vanadium (V) mg/L <0.00050 <0.00050 - 0.00132 0.00132 0 <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0173 0.0175 1.1 0.00370 <0.0030 21 0.0137 0.0140 2
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - 0.0050 0.0049 2.0 <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00032 0.00031 3.2 0.00039 0.00039 0 0.00025 0.00026 3.92
Arsenic (As) mg/L 0.00012 0.00014 15 0.00034 0.00035 2.9 <0.00010 0.00010 0.00
Barium (Ba) mg/L 0.0344 0.0345 0.29 0.121 0.121 0 0.0305 0.0305 0.00
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.013 0.013 0 <0.010 <0.010 - 0.012 0.011 8.7
Cadmium (Cd) ug/L 0.461 0.468 1.5 0.064 0.057 12 0.327 0.307 6.3
Calcium (Ca) mg/L 97.5 98.1 0.61 43.8 44.1 0.68 76.9 73.4 4.7
Chromium (Cr) mg/L 0.00014 0.00013 7.4 <0.00010 <0.00010 - <0.00010 0.00012 18
Cobalt (Co) ug/L 0.10 0.12 18 <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0375 0.0370 1.3 0.0095 0.0096 1.0 0.0273 0.0266 2.6
Magnesium (Mg) mg/L 42.2 43.5 3.0 17.4 17.4 0 33.1 32.8 0.91
Manganese (Mn) mg/L <0.00010 <0.00010 - 0.00022 0.00027 20 0.00392 0.00403 2.8
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00169 0.00172 1.8 0.00270 0.00270 0 0.00179 0.00178 0.56
Nickel (Ni) mg/L 0.00946 0.00955 0.95 0.00491 0.00493 0.41 0.00624 0.00639 2.4
Potassium (K) mg/L 1.32 1.33 0.75 1.43 1.44 0.70 1.22 1.25 2.4
Selenium (Se) ug/L 33.5 34.6 3.2 15.4 15.5 0.65 19.0 19.5 2.6
Silicon (Si) mg/L 1.80 1.80 0 2.29 2.27 0.88 1.89 1.93 2.1
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 6.02 6.14 2.0 0.990 1.01 2.0 4.71 4.70 0.21
Strontium (Sr) mg/L 0.187 0.194 3.7 0.0672 0.0652 3.0 0.144 0.139 3.5
Thallium (Tl) mg/L 0.000014 0.000014 0 <0.000010 0.00001 0 0.000011 0.000011 0
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00305 0.00301 1.3 0.000826 0.000834 0.96 0.00237 0.00238 0.42
Vanadium (V) mg/L <0.00050 <0.00050 - 0.00128 0.00124 3.2 <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0165 0.0161 2.5 0.0028 0.002 33 0.0121 0.0120 0.83

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-
" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_DUP_WS

20190619-1115
RG_FOUNGD_W
S_20190619-1115

RPD
RG_DUP_WS

20190620-
0850

RG_FODHE_WS
20190620-0850

RPD
RG_DUP_WS

20190705_1530
RG_SCW3_WS
20190705_1115

RPD

Physical Tests  
Conductivity (@ 25C) uS/cm 343 345 0.58 231 282 20 265 264 0.38
Hardness (as CaCO3) mg/L 179 182 1.7 152 152 0 129 132 2.3
pH pH 8.24 8.18 0.73 8.01 8.24 2.8 8.24 8.24 0
ORP mV 338 366 8.0 326 352 7.7 324 265 20
Total Suspended Solids mg/L 1.9 2.8 38 1.7 1.5 13 49.1 45.9 6.7
Total Dissolved Solids mg/L 200 197 1.5 156 158 1.3 149 149 0
Turbidity NTU 0.33 0.34 3.0 0.28 0.32 13 16.4 19.0 15
Anions and Nutrients  
Acidity (as CaCO3) mg/L <1.0 <1.0 - 1.8 <1.0 57 <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L - - - - - - - - -
Ammonia as N mg/L <0.0050 0.01 26 <0.0050 0.0059 17 <0.0050 0.0053 5.8
Bromide (Br) mg/L <0.050 <0.050 - <0.050 <0.050 - <0.050 <0.050 -
Chloride (Cl) mg/L <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -
Fluoride (F) mg/L 0.218 0.222 1.8 0.221 0.221 0 0.161 0.159 1.3
Nitrate (as N) mg/L 2.77 2.75 0.72 0.825 0.828 0.36 0.128 0.124 3.2
Nitrite (as N) mg/L 0.0022 0.0017 26 <0.0010 <0.0010 - <0.0010 <0.0010 -
Total Kjeldahl Nitrogen mg/L 0.178 <0.050 112 0.117 0.113 3.5 0.138 0.0960 36
Orthophosphate-Dissolved mg/L 0.0011 0.0017 43 0.0017 0.0015 13 <0.0010 <0.0010 -
Phosphorus (P)-Total mg/L 0.0046 0.0039 16 0.0033 0.0029 13 0.0448 0.0458 2.2
Sulfate (SO4) mg/L 51.7 51.6 0.19 36.1 36.1 0.0 16.4 16.4 0
Organic / Inorganic Carbon  
Dissolved Organic Carbon mg/L 0.84 0.93 10 0.98 0.86 13 1.02 1.00 2.0
Total Organic Carbon mg/L 0.92 1.11 19 0.79 0.94 17 1.28 1.32 3.1
Total Metals  
Aluminum (Al) mg/L 0.0084 0.0176 71 0.0087 0.0078 11 0.138 0.119 15
Antimony (Sb) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - 0.00010 <0.00010 0
Arsenic (As) mg/L <0.00010 0.0001 18 0.00012 0.00012 0 0.00024 0.00023 4.3
Barium (Ba) mg/L 0.0340 0.0349 2.6 0.0266 0.0273 2.6 0.0416 0.0410 1.5
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - 0.0220 0.0210 4.7
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0126 0.0161 24 0.0149 0.0143 4.1 0.0682 0.0694 1.7
Calcium (Ca) mg/L 50.4 47.8 5.3 42.4 41.8 1.4 49.5 46.8 5.6
Chromium (Cr) mg/L 0.00011 0.00016 37 0.00012 0.00017 34 0.00049 0.00041 18
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - 0.170 0.180 5.7
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - 0.00063 0.00055 14
Iron (Fe) mg/L <0.010 0.024 82 <0.010 0.010 0 0.179 0.144 22
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - 0.00027 0.00023 17
Lithium (Li) mg/L 0.0098 0.0095 3.1 0.0031 0.0030 3.3 0.0018 0.0017 5.7
Magnesium (Mg) mg/L 15.9 14.8 7.2 11.9 12.1 1.7 10.7 10.0 6.8
Manganese (Mn) mg/L 0.00081 0.00215 91 0.00160 0.00172 7.2 0.0259 0.0258 0.39
Mercury (Hg) ug/L <0.00050 0.00064 25 0.00057 0.00060 5.1 0.00298 0.00309 3.6
Molybdenum (Mo) mg/L 0.00074 0.00071 3.9 0.00071 0.00069 3.6 0.00081 0.00069 16
Nickel (Ni) mg/L 0.00116 0.00131 12 <0.00050 <0.00050 - 0.00079 0.00080 1.3
Potassium (K) mg/L 0.584 0.576 1.4 0.396 0.391 1.3 0.399 0.370 7.5
Selenium (Se) ug/L 8.76 8.86 1.1 4.31 4.28 0.70 0.893 0.978 9.1
Silicon (Si) mg/L 1.42 1.41 0.71 1.36 1.34 1.5 1.90 1.87 1.6
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 0.614 0.616 0.33 0.499 0.468 6.4 0.587 0.568 3.3
Strontium (Sr) mg/L 0.0871 0.0855 1.9 0.0850 0.0804 5.6 0.226 0.228 0.88
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.000859 0.000878 2.2 0.000579 0.000574 0.87 0.000676 0.000630 7.0
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - 0.00078 0.00073 6.6
Zinc (Zn) mg/L <0.0030 0.0034 13 <0.0030 <0.0030 - 0.00380 0.00400 5.1
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 0.0034 13
Antimony (Sb) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Arsenic (As) mg/L <0.00010 <0.00010 - <0.00010 0.00011 9.5 0.00011 0.00012 8.7
Barium (Ba) mg/L 0.0371 0.0365 1.6 0.0286 0.0293 2.4 0.0380 0.0379 0.26
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Cadmium (Cd) ug/L 0.013 0.011 11 0.0076 0.0101 28 0.0109 0.0080 31
Calcium (Ca) mg/L 46.5 47.2 1.5 40.3 41.1 2.0 37.2 38.6 3.7
Chromium (Cr) mg/L <0.00010 <0.00010 - 0.00012 <0.00010 18 0.00021 0.00020 4.9
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0095 0.0097 2.1 0.0031 0.0031 0 0.0015 0.0015 0
Magnesium (Mg) mg/L 15.3 15.6 1.9 12.6 12.0 4.9 8.81 8.75 0.68
Manganese (Mn) mg/L 0.00021 0.00028 29 0.00064 0.00070 9.0 0.00051 0.00046 10
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00068 0.00074 8.7 0.000676 0.000661 2.2 0.000878 0.000898 2.3
Nickel (Ni) mg/L 0.00107 0.00105 1.9 <0.00050 <0.00050 - <0.00050 <0.00050 -
Potassium (K) mg/L 0.618 0.607 1.8 0.417 0.432 3.5 0.315 0.292 7.6
Selenium (Se) ug/L 8.90 9.07 1.9 4.23 4.36 3.0 1.01 0.94 7.5
Silicon (Si) mg/L 1.42 1.45 2.1 1.30 1.34 3.0 1.65 1.68 1.8
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 0.619 0.632 2.1 0.487 0.482 1.0 0.572 0.565 1.2
Strontium (Sr) mg/L 0.0842 0.088 4.4 0.0828 0.0796 3.9 0.191 0.193 1.0
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.000913 0.000906 0.77 0.000596 0.000601 0.84 0.000648 0.000665 2.6
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0014 <0.0010 33 <0.0010 <0.0010 - <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_DUP_WS

20191607_0700
RG_LI24_WS

20191607_0855
RPD

RG_DUP_201
90723_1345

RG_LILC3_WS
20190723_1330

RPD
RG_DUP_WS

20190807-1400

RG_GH_SC1_ 
P2_WS

20190807-1315
RPD

Physical Tests  
Conductivity (@ 25C) uS/cm 303 291 4.0 634 668 5.2 295 393 28
Hardness (as CaCO3) mg/L 171 159 7.3 362 360 0.55 170 226 28
pH pH 8.35 8.27 1.0 8.33 8.16 2.1 8.35 8.15 2.4
ORP mV 255 300 16 316 333 5.2 383 299 25
Total Suspended Solids mg/L <1.0 3.6 113 1.5 1.4 6.9 3.8 <1.0 117
Total Dissolved Solids mg/L 172 164 4.8 480 458 4.7 185 259 33
Turbidity NTU 0.21 0.35 50 0.71 0.70 1.4 0.54 0.25 73
Anions and Nutrients  
Acidity (as CaCO3) mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 4.6 129
Alkalinity, Total (as CaCO3) mg/L - - - - - - - - -
Ammonia as N mg/L <0.0050 <0.0050 - <0.0050 0.0216 125 <0.0050 <0.0050 -
Bromide (Br) mg/L <0.050 <0.050 - <0.050 <0.050 - <0.050 <0.050 -
Chloride (Cl) mg/L <0.50 <0.50 - 4.38 4.70 7.0 <0.50 0.600 18
Fluoride (F) mg/L 0.257 0.294 13 0.182 0.250 31 0.167 0.160 4.3
Nitrate (as N) mg/L 0.0289 0.167 141 7.08 7.11 0.42 0.206 1.07 135
Nitrite (as N) mg/L <0.0010 <0.0010 - 0.0013 <0.0010 26 <0.0010 <0.0010 -
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 - 0.380 <0.050 153 0.069 0.089 25
Orthophosphate-Dissolved mg/L <0.0010 <0.0010 - <0.0010 <0.0010 - <0.0010 0.0019 62
Phosphorus (P)-Total mg/L <0.0020 <0.0020 - 0.0046 0.0041 11 0.0055 0.0024 78
Sulfate (SO4) mg/L 27.0 35.3 27 152.0 157.0 3.2 21.0 46.8 76
Organic / Inorganic Carbon  
Dissolved Organic Carbon mg/L 0.86 <0.50 53 0.75 0.62 19 0.81 0.66 20
Total Organic Carbon mg/L 0.88 <0.50 55 0.86 0.71 19 0.96 0.76 23
Total Metals  
Aluminum (Al) mg/L <0.0030 0.0037 21 0.00440 0.00590 29 0.0390 0.0062 145
Antimony (Sb) mg/L <0.00010 <0.00010 - 0.00031 0.00030 3.3 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00014 0.00019 30 0.00015 0.00011 31 0.00014 0.00011 24
Barium (Ba) mg/L 0.0341 0.0387 13 0.0366 0.0357 2.5 0.0418 0.0623 39
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.013 0.013 0 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0146 0.0081 57 0.366 0.374 2.2 0.0132 0.0170 25
Calcium (Ca) mg/L 44.5 42.0 5.8 82.9 81.5 1.7 43.8 53.0 19
Chromium (Cr) mg/L 0.00018 0.00024 29 0.00015 0.00013 14 0.00030 0.00026 14
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - 0.00098 <0.00050 65 <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - 0.0510 <0.010 134
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0021 0.0027 25 0.0285 0.0280 1.8 0.0026 0.0064 84
Magnesium (Mg) mg/L 12.0 10.0 18 37.4 37.9 1.3 11.0 16.2 38
Manganese (Mn) mg/L 0.00019 <0.00010 62 0.00247 0.00277 11 0.00468 0.00086 138
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00103 0.00077 29 0.00182 0.00181 0.55 0.00107 0.00124 15
Nickel (Ni) mg/L <0.00050 0.00058 15 0.00805 0.00804 0.12 <0.00050 <0.00050 -
Potassium (K) mg/L 0.333 0.230 37 1.27 1.26 0.79 0.37 0.54 38
Selenium (Se) ug/L 0.916 2.31 86 33.3 32.3 3.0 1.28 4.65 114
Silicon (Si) mg/L 1.84 1.57 16 2.09 2.08 0.48 1.85 2.30 22
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 0.667 1.18 56 5.01 4.84 3.5 0.732 1.46 66
Strontium (Sr) mg/L 0.112 0.116 3.5 0.160 0.160 0 0.212 0.203 4.3
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 0.000012 18 <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00117 0.00107 8.9 0.00278 0.00261 6.3 0.000701 0.000826 16
Vanadium (V) mg/L <0.00050 0.00052 3.9 <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0030 <0.0030 - 0.0155 0.0149 3.9 <0.0030 <0.0030 -
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L <0.00010 <0.00010 - 0.00029 0.00029 0 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00014 0.00016 13 <0.00010 0.00012 18 0.00012 <0.00010 18
Barium (Ba) mg/L 0.0368 0.0419 13 0.0371 0.0368 0.81 0.0418 0.0657 44
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.013 0.012 8.0 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0096 <0.0050 63 0.366 0.384 4.8 <0.0050 0.0105 71
Calcium (Ca) mg/L 47.4 46.5 1.9 85.4 83.8 1.9 47.8 59.3 21
Chromium (Cr) mg/L 0.00017 0.00020 16 0.00011 0.00012 8.7 0.00016 0.00016 0
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0022 0.0029 27 0.0273 0.0276 1.1 0.0024 0.0062 88
Magnesium (Mg) mg/L 12.8 10.5 20 36.1 36.5 1.1 12.3 18.9 42
Manganese (Mn) mg/L <0.00010 <0.00010 - 0.00156 0.00192 21 0.00032 0.00051 46
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00108 0.000794 31 0.00180 0.00178 1.1 0.00104 0.00123 17
Nickel (Ni) mg/L <0.00050 0.00054 7.7 0.00751 0.00767 2.1 <0.00050 <0.00050 -
Potassium (K) mg/L 0.355 0.246 36 1.220 1.260 3.2 0.371 0.567 42
Selenium (Se) ug/L 1.05 2.52 82 35.9 35.3 1.7 1.35 4.92 114
Silicon (Si) mg/L 1.85 1.47 23 1.93 1.95 1.0 1.86 2.27 20
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 0.68 1.22 57 4.83 4.81 0.41 0.706 1.68 82
Strontium (Sr) mg/L 0.119 0.127 6.5 0.155 0.153 1.3 0.201 0.193 4.1
Thallium (Tl) mg/L <0.000010 <0.000010 - 0.00001 0.000011 9.5 <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00116 0.00111 4.4 0.00273 0.0029 6.0 0.000653 0.000763 16
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0013 0.0024 59 0.0138 0.0142 2.9 <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.

Page 5 of 11



Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_DUP_WS

20190813_1700
RG_LCUT_WS
20190813_1415

RPD
RG_RIVER_WS
2019-09-04_1300

RG_FOUEW_WS
2019-09-04_1300

RPD
RG_RIVER_WS
2019-09-05_1258

RG_LISP24_WS
2019-09-05_1258

RPD

Physical Tests
Conductivity (@ 25C) uS/cm 314 1,000 104 856 854 0.23 763 762 0.13
Hardness (as CaCO3) mg/L 153 534 111 500 485 3.0 402 401 0.25
pH pH 8.25 8.26 0 8.27 8.29 0 8.42 8.41 0
ORP mV 479 492 2.7 447 453 1.3 338 305 10
Total Suspended Solids mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
Total Dissolved Solids mg/L 189 753 120 639 619 3.2 563 562 0
Turbidity NTU 0.13 0.17 27 0.18 0.37 69 0.40 0.17 81
Anions and Nutrients
Acidity (as CaCO3) mg/L 1.4 4.5 105 <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L - - - - - - - - -
Ammonia as N mg/L <0.0050 <0.0050 - 0.01 0.02 72 0.01 0.01 24
Bromide (Br) mg/L <0.050 <0.050 - <0.050 <0.050 - <0.050 <0.050 -
Chloride (Cl) mg/L <0.50 5.27 165 1.12 1.17 4.4 11.3 11.2 0.89
Fluoride (F) mg/L 0.377 0.266 35 0.154 0.155 0.65 0.228 0.234 2.6
Nitrate (as N) mg/L 0.160 11.6 195 14.4 14.3 0.70 6.82 6.75 1.0
Nitrite (as N) mg/L <0.0010 <0.0010 - 0.0097 0.0120 21 0.0033 0.0038 14
Total Kjeldahl Nitrogen mg/L 0.092 0.43 130 <0.050 <0.050 - <0.050 <0.050 -
Orthophosphate-Dissolved mg/L 0.0016 0.0015 6.5 <0.0010 <0.0010 - 0.00 0.00 0
Phosphorus (P)-Total mg/L 0.0027 <0.0020 30 <0.0020 <0.0020 - <0.0020 <0.0020 -
Sulfate (SO4) mg/L 49.9 296 142 216 218 0.92 198 198 0
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L <0.50 <0.50 - 0.58 0.94 47 0.50 <0.50 0
Total Organic Carbon mg/L <0.50 0.56 11 0.62 1.02 49 0.55 <0.50 9.5
Total Metals
Aluminum (Al) mg/L 0.00320 <0.0030 6.5 0.00420 0.00470 11 <0.0030 <0.0030 -
Antimony (Sb) mg/L <0.00010 0.00034 109 0.00014 0.00013 7.407 0.00021 0.00021 0
Arsenic (As) mg/L 0.00017 0.00015 13 <0.00010 <0.00010 - 0.00015 0.00017 13
Barium (Ba) mg/L 0.0429 0.0461 7.2 0.0882 0.0904 2.5 0.0518 0.0528 1.9
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 0.018 57 0.012 0.012 0 0.012 0.013 8.0
Cadmium (Cd) ug/L 0.0077 0.817 196 0.0299 0.0333 11 <0.25 0.193 26
Calcium (Ca) mg/L 44.6 124 94 117 114 2.6 96.4 99.4 3.1
Chromium (Cr) mg/L 0.00029 0.00017 52 0.00018 0.00012 40 0.00013 0.00015 14
Cobalt (Co) ug/L <0.10 <0.10 - 0.130 0.140 7.4 <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 0.0006 20 <0.00050 <0.00050 - 0.00921 <0.00050 179
Iron (Fe) mg/L <0.010 <0.010 - 0.012 0.013 8.0 0.022 <0.010 75
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0030 0.0430 174 0.0305 0.0297 2.7 0.0294 0.0297 1.0
Magnesium (Mg) mg/L 11.5 62.4 138 54.4 53.4 1.9 41.1 41.5 0.97
Manganese (Mn) mg/L <0.00010 0.00048 131 0.00369 0.00390 5.5 0.00967 0.00834 15
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.000849 0.00162 62 0.000922 0.000893 3.2 0.0329 0.00286 168
Nickel (Ni) mg/L 0.00059 0.0153 185 0.000970 0.00101 4.0 0.00766 0.00475 47
Potassium (K) mg/L 0.246 1.65 148 1.67 1.70 1.8 1.20 1.20 0
Selenium (Se) ug/L 2.90 81.5 186 61.8 61.0 1.3 22.9 23.5 2.6
Silicon (Si) mg/L 1.69 2.40 35 2.33 2.29 1.7 2.25 2.25 0
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.26 6.28 133 2.05 2.04 0.49 6.74 6.67 1.0
Strontium (Sr) mg/L 0.144 0.214 39 0.147 0.144 2.1 0.195 0.199 2.0
Thallium (Tl) mg/L <0.000010 0.000017 52 <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - 0.00012 <0.00010 18 <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00127 0.00481 116 0.00289 0.00295 2.1 0.00292 0.00286 2.1
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - 0.00056 <0.00050 11
Zinc (Zn) mg/L <0.0030 0.0333 167 <0.0030 <0.0030 - 0.0077 0.0077 0
Dissolved Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L <0.00010 0.00033 107 0.00013 0.00013 0 0.00020 0.00020 0
Arsenic (As) mg/L 0.00012 0.00012 0 <0.00010 <0.00010 - <0.00010 <0.00010 -
Barium (Ba) mg/L 0.0412 0.0451 9.0 0.0935 0.0927 0.86 0.0509 0.0523 2.7
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 0.018 57 0.011 0.011 0 0.013 0.013 0
Cadmium (Cd) ug/L <0.0050 0.776 197 0.0300 0.0296 1.3 0.176 0.171 2.9
Calcium (Ca) mg/L 43.7 120 93 113 110 2.7 93.4 93.3 0.11
Chromium (Cr) mg/L 0.00020 0.00011 58 <0.00010 <0.00010 - 0.00013 0.00014 7.4
Cobalt (Co) ug/L <0.10 <0.10 - 0.130 0.120 8.0 <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 0.00079 45 <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0030 0.0421 173 0.0287 0.0285 0.70 0.0290 0.0292 0.69
Magnesium (Mg) mg/L 10.6 57.1 137 52.7 51.1 3.1 40.9 40.9 0
Manganese (Mn) mg/L <0.00010 0.00039 118 0.00272 0.00244 11 0.00150 0.00231 43
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.000837 0.00158 61 0.000901 0.000901 0 0.0304 0.0027 167
Nickel (Ni) mg/L 0.00052 0.0137 185 0.00097 0.00095 2.1 0.00462 0.00452 2.2
Potassium (K) mg/L 0.225 1.53 149 1.77 1.72 2.9 1.26 1.23 2.4
Selenium (Se) ug/L 2.82 82.1 187 63.0 61.5 2.4 24.9 23.8 4.5
Silicon (Si) mg/L 1.53 2.23 37 2.06 2.07 0.48 2.15 2.11 1.9
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.12 5.79 135 2.07 2.03 2.0 6.38 6.06 5.1
Strontium (Sr) mg/L 0.133 0.197 39 0.145 0.142 2.1 0.192 0.196 2.1
Thallium (Tl) mg/L <0.000010 0.000019 62 <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00126 0.00449 112 0.00285 0.00272 4.7 0.0028 0.00285 1.8
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0022 0.0337 175 <0.0010 <0.0010 - 0.0054 0.0055 1.8

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_RIVER_WS

2019-09-
05_1345

RG_KICK_WS
2019-09-
05_1345

RPD
RG_RIVER_WS
2019-09-05_1130

RG_MI5_WS
2019-09-
05_1130

RPD
RG_RIVER_WS
2019-09-06_0930

RG_ELUEL_WS
2019-09-06_0930

RPD

Physical Tests  
Conductivity (@ 25C) uS/cm 1,380 1,370 0.73 437 439 0.46 282 270 4.3
Hardness (as CaCO3) mg/L 808 817 1.1 223 228 2.2 161 170 5.4
pH pH 8.13 8.13 0 8.40 8.41 0 8.20 8.23 0
ORP mV 293 307 4.7 411 327 23 317 300 5.5
Total Suspended Solids mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
Total Dissolved Solids mg/L 1,110 1,110 0 299 298 0 183 174 5.0
Turbidity NTU 0.17 <0.10 52 0.35 0.11 104 0.43 0.33 26
Anions and Nutrients  
Acidity (as CaCO3) mg/L 14.8 10.3 36 <1.0 <1.0 - <1.0 1.70 52
Alkalinity, Total (as CaCO3) mg/L - - - - - - - - -
Ammonia as N mg/L 0.01 <0.0050 61 0.02 0.01 34 0.0121 <0.0050 83
Bromide (Br) mg/L <0.050 <0.050 - <0.050 <0.050 - <0.050 <0.050 -
Chloride (Cl) mg/L 0.690 0.650 6.0 1.12 1.13 0.89 <0.50 <0.50 -
Fluoride (F) mg/L 0.161 0.204 24 0.128 0.133 3.8 0.134 0.181 30
Nitrate (as N) mg/L 35.7 35.2 1.4 0.433 0.419 3.3 0.289 0.282 2.5
Nitrite (as N) mg/L 0.0038 0.0025 41 0.0068 0.0016 124 <0.0010 <0.0010 -
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 - 0.169 0.190 12 0.068 0.081 17
Orthophosphate-Dissolved mg/L <0.0010 <0.0010 - 0.0052 0.0048 8.0 <0.0010 <0.0010 -
Phosphorus (P)-Total mg/L <0.0020 <0.0020 - 0.0066 0.0090 31 <0.0020 <0.0020 -
Sulfate (SO4) mg/L 285 284 0.35 85.6 85.7 0.12 23.6 23.6 0
Organic / Inorganic Carbon  
Dissolved Organic Carbon mg/L <0.50 <0.50 - 0.98 1.02 4.0 0.73 <0.50 37
Total Organic Carbon mg/L <0.50 <0.50 - 1.03 1.15 11 0.71 <0.50 35
Total Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - 0.0035 <0.0030 15 0.0094 0.0065 36
Antimony (Sb) mg/L 0.00067 0.00066 1.50 0.00011 0.00011 0 <0.00010 <0.00010 -
Arsenic (As) mg/L <0.00010 <0.00010 - 0.00018 0.00021 15 0.00011 <0.00010 9.5
Barium (Ba) mg/L 0.0323 0.0318 1.6 0.117 0.115 1.7 0.0512 0.0519 1.4
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.030 0.030 0 0.012 0.012 0 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.719 0.723 0.55 0.0241 0.0226 6.4 <0.015 0.0080 61
Calcium (Ca) mg/L 191 186 2.7 59.3 58.3 1.7 46.9 47.6 1.5
Chromium (Cr) mg/L <0.00010 <0.00010 - <0.00010 0.00011 9.5 0.00022 0.00017 26
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - 0.012 0.010 18
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0578 0.0568 1.7 0.00620 0.00610 1.6 0.0026 0.0027 3.8
Magnesium (Mg) mg/L 83.4 83.6 0.24 19.4 19.6 1.0 12.4 12.7 2.4
Manganese (Mn) mg/L 0.00038 0.00033 14 0.00092 0.00102 10 0.00134 0.00115 15
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 0.00055 9.5 <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00178 0.00173 2.8 0.000754 0.000722 4.3 0.0320 0.0011 187
Nickel (Ni) mg/L 0.0249 0.0247 0.81 0.00081 0.00086 6.0 <0.00050 <0.00050 -
Potassium (K) mg/L 3.80 3.78 0.53 0.756 0.759 0.40 0.419 0.384 8.7
Selenium (Se) ug/L 106 106 0 2.23 2.02 9.9 1.51 1.43 5.4
Silicon (Si) mg/L 2.11 2.13 0.94 2.12 2.12 0 1.93 1.93 0
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 2.47 2.45 0.81 3.44 3.55 3.1 0.881 0.801 9.5
Strontium (Sr) mg/L 0.184 0.180 2.2 0.177 0.172 2.9 0.219 0.213 2.8
Thallium (Tl) mg/L 0.000029 0.000032 9.8 <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 0.00042 123 <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00737 0.00747 1.3 0.000794 0.000801 0.88 0.000713 0.000698 2.1
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0116 0.0118 1.7 <0.0030 <0.0030 - <0.0030 <0.0030 -
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00064 0.00064 0 <0.00010 0.00011 9.52 <0.00010 <0.00010 -
Arsenic (As) mg/L <0.00010 <0.00010 - 0.00016 0.00017 6.06 0.00011 0.00011 0
Barium (Ba) mg/L 0.0320 0.0319 0.31 0.115 0.117 1.72 0.0518 0.0517 0.19
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.029 0.028 3.5 0.011 0.011 0.00 <0.010 <0.010 -
Cadmium (Cd) ug/L 0.695 0.711 2.3 0.0261 0.0231 12 <0.015 0.0101 39
Calcium (Ca) mg/L 187 191 2.1 59.3 61.3 3.3 44.9 47.9 6.5
Chromium (Cr) mg/L <0.00010 <0.00010 - 0.00012 <0.00010 18 0.00017 0.00019 11
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0613 0.0595 3.0 0.0060 0.0060 0 0.0027 0.0029 7.1
Magnesium (Mg) mg/L 82.7 82.6 0.12 18.3 18.1 1 11.9 12.3 3.3
Manganese (Mn) mg/L 0.00032 0.00033 3.1 0.00021 0.00016 27 0.00028 0.00023 20
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00176 0.00176 0 0.000774 0.000757 2.2 0.0397 0.00115 189
Nickel (Ni) mg/L 0.0247 0.0247 0 0.00082 0.00080 2.5 <0.00050 <0.00050 -
Potassium (K) mg/L 4.09 4.13 0.97 0.751 0.753 0.27 0.423 0.392 7.6
Selenium (Se) ug/L 122 122 0 2.13 2.19 2.8 1.69 1.67 1.2
Silicon (Si) mg/L 2.09 2.08 0.48 2.02 2.10 3.9 1.96 1.93 1.5
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 2.5 2.54 1.6 3.46 3.41 1.5 0.926 0.834 10
Strontium (Sr) mg/L 0.187 0.190 1.6 0.172 0.174 1.2 0.213 0.215 0.93
Thallium (Tl) mg/L 0.000025 0.000026 3.9 <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00642 0.00663 3.2 0.000737 0.000774 4.9 0.000732 0.000761 3.9
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0122 0.0123 0.82 0.0019 <0.0010 62 <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "
" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_RIVER_WS
2019-09-10_1300

RG_MI2_WS
2019-09-
10_1300

RPD
RG_RIVER_WS
2019-09-09_1150

RG_ALUSM_WS
2019-09-09_1150

RPD
RG_RIVER_WS

2019-09-
10_1000

GH_ERSC4_WS
2019-09-10_0900

RPD

Physical Tests
Conductivity (@ 25C) uS/cm 290 446 42 305 307 0.65 291 289 0.69
Hardness (as CaCO3) mg/L 156 238 42 155 158 1.9 157 158 0.63
pH pH 8.37 8.34 0 8.41 8.42 0 8.41 8.39 0
ORP mV 273 269 1.5 403 484 18 479 415 14
Total Suspended Solids mg/L <1.0 28 186 4.1 <1.0 122 2.2 <1.0 75
Total Dissolved Solids mg/L 179 311 54 176 178 1.1 185 177 4.4
Turbidity NTU 0.41 1.65 120 0.14 0.29 70 0.23 0.22 4.4
Anions and Nutrients
Acidity (as CaCO3) mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L - - - - - - - - -
Ammonia as N mg/L <0.0050 0.0068 31 <0.0050 <0.0050 - <0.0050 <0.0050 -
Bromide (Br) mg/L <0.050 <0.050 - <0.050 <0.050 - <0.050 <0.050 -
Chloride (Cl) mg/L <0.50 1.73 110 0.820 0.830 1.2 <0.50 <0.50 -
Fluoride (F) mg/L 0.073 0.164 77 0.166 0.156 6.2 0.162 0.164 1.2
Nitrate (as N) mg/L <0.0050 1.00 198 0.0247 0.0264 6.7 0.0771 0.111 36
Nitrite (as N) mg/L <0.0010 0.0019 62 <0.0010 <0.0010 - <0.0010 0.0015 40
Total Kjeldahl Nitrogen mg/L <0.050 0.294 142 0.055 0.056 1.8 0.052 <0.050 3.9
Orthophosphate-Dissolved mg/L 0.0018 <0.0010 57 0.0016 0.0017 6.1 0.0011 0.0010 9.5
Phosphorus (P)-Total mg/L 0.0058 0.0110 62 <0.0020 <0.0020 - <0.0020 <0.0020 -
Sulfate (SO4) mg/L 17.2 89.3 135 16.3 16.3 0 19.8 19.8 0
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L 0.62 0.78 23 0.81 0.71 13 <0.50 <0.50 -
Total Organic Carbon mg/L 0.82 0.87 5.9 0.81 0.80 1.2 0.68 0.67 1.5
Total Metals
Aluminum (Al) mg/L 0.0185 0.0560 101 0.0040 0.0103 88 0.0074 0.0127 53
Antimony (Sb) mg/L <0.00010 0.00012 18 <0.00010 <0.00010 - <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00018 0.00029 47 0.00010 0.00011 9.5 <0.00010 0.00010 0
Barium (Ba) mg/L 0.0689 0.0940 31 0.0723 0.0700 3.2 0.0462 0.0458 0.87
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.012 0.011 8.7 <0.010 <0.010 - <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0077 0.0332 125 0.0063 0.0081 25 0.0072 0.0076 5.4
Calcium (Ca) mg/L 42.9 60.7 34 48.6 48.2 0.83 46.6 45.0 3.5
Chromium (Cr) mg/L 0.00023 0.00031 30 0.00018 0.00020 11 0.00021 0.00020 4.9
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L 0.0091 <0.00050 179 <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.073 0.056 26 0.020 0.020 0 0.014 0.015 6.9
Lead (Pb) mg/L <0.000050 0.0001 3.9 <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0044 0.0089 68 0.0039 0.0037 5.3 0.0025 0.0024 4.1
Magnesium (Mg) mg/L 12.8 22.3 54 12.7 12.4 2.4 10.5 10.4 0.96
Manganese (Mn) mg/L 0.00324 0.00407 23 0.00193 0.00183 5.3 0.00206 0.00195 5.5
Mercury (Hg) ug/L <0.00050 0.00077 43 <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.000752 0.000825 9.3 0.00062 0.00067 7.8 0.00105 0.00098 6.7
Nickel (Ni) mg/L 0.00361 0.00124 98 <0.00050 <0.00050 - 0.00052 <0.00050 3.9
Potassium (K) mg/L 0.489 0.791 47 0.427 0.419 1.9 0.377 0.380 0.79
Selenium (Se) ug/L 0.245 8.13 188 0.483 0.620 25 0.876 0.838 4.4
Silicon (Si) mg/L 2.24 2.42 7.7 2.22 2.24 0.90 1.85 1.82 1.6
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 2.80 2.86 2.1 1.60 1.58 1.3 0.701 0.692 1.3
Strontium (Sr) mg/L 0.142 0.156 9.4 0.114 0.118 3.4 0.202 0.192 5.1
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.000270 0.00115 124 0.000582 0.000614 5.4 0.000773 0.000730 5.7
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Dissolved Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L <0.00010 0.00011 9.5 <0.00010 <0.00010 - <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00014 0.00024 53 0.00012 0.00012 0 0.00010 0.00012 18
Barium (Ba) mg/L 0.0698 0.0936 29 0.0687 0.0690 0.44 0.0445 0.0442 0.68
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.0110 <0.010 9.5 <0.010 <0.010 - <0.010 <0.010 -
Cadmium (Cd) ug/L 0.0055 0.0180 106 <0.0050 0.0052 3.9 0.0072 0.0066 8.7
Calcium (Ca) mg/L 40.8 57.8 34 41.2 42.0 1.9 44.10 44.40 0.68
Chromium (Cr) mg/L 0.00020 0.00013 42 0.00017 0.00018 5.7 0.00017 0.00020 16
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0039 0.0081 70 0.0030 0.0030 0 0.0023 0.0023 0
Magnesium (Mg) mg/L 13.2 22.8 53 12.6 12.9 2.4 11.4 11.5 0.87
Manganese (Mn) mg/L 0.00011 <0.00010 9.5 0.00076 0.00082 7.6 0.00056 0.00057 1.8
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.000678 0.000844 22 0.000643 0.000636 1.1 0.00105 0.00106 0.95
Nickel (Ni) mg/L <0.00050 0.00083 50 <0.00050 <0.00050 - <0.00050 <0.00050 -
Potassium (K) mg/L 0.463 0.770 50 0.419 0.422 0.71 0.374 0.380 1.6
Selenium (Se) ug/L 0.276 8.71 188 0.705 0.598 16 0.918 0.991 7.6
Silicon (Si) mg/L 2.14 2.25 5.0 2.10 2.21 5.1 1.82 1.83 0.55
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 2.68 2.75 2.6 1.58 1.68 6.1 0.725 0.731 0.82
Strontium (Sr) mg/L 0.136 0.152 11 0.122 0.115 5.9 0.208 0.206 0.97
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.000267 0.00116 125 0.000572 0.000553 3.4 0.000747 0.000754 0.93
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0010 <0.0010 - 0.0012 0.0011 8.7 <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_RIVER_WS

2019-09-
12_1230

RG_SCOUTDS_ 
WS_2019-09-

12_1230
RPD

RG_RIVER_WS
20191203-1400

RG_LCUT_WS
20191203-1230

RPD
RG_RIVER_WS

2019-
12_11_0930

RG_FOUEW_WS
2019-12-11_0930

RPD

Physical Tests  
Conductivity (@ 25C) uS/cm 686 684 0.29 1,550 1,540 0.65 974 948 2.7
Hardness (as CaCO3) mg/L 386 387 0.26 997 1,010 1.3 596 576 3.4
pH pH 8.37 8.36 0 8.30 8.28 0.24 8.13 8.12 0.12
ORP mV 321 455 35 456 426 6.8 439 466 6.0
Total Suspended Solids mg/L <1.0 1.2 18 1.3 <1.0 26 <1.0 <1.0 -
Total Dissolved Solids mg/L 499 501 0 1,300 1,320 1.5 725 717 1.1
Turbidity NTU 0.21 0.32 42 0.22 0.17 26 0.11 0.21 63
Anions and Nutrients  
Acidity (as CaCO3) mg/L <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L - - - - - - - - -
Ammonia as N mg/L 0.0495 0.0479 3.3 0.0091 0.0068 29 0.0079 0.0068 15
Bromide (Br) mg/L <0.050 <0.050 - <0.25 <0.25 - <0.25 <0.050 -
Chloride (Cl) mg/L 0.770 0.760 1.3 8.00 7.90 1.3 <2.5 1.38 58
Fluoride (F) mg/L 0.215 0.223 3.7 0.21 0.15 33 0.13 0.13 3.9
Nitrate (as N) mg/L 9.04 9.01 0.33 18.9 19.1 1.1 17.4 16.3 6.5
Nitrite (as N) mg/L 0.0287 0.0287 0 <0.0050 <0.0050 - <0.0050 0.0028 56
Total Kjeldahl Nitrogen mg/L <0.25 <0.25 - <0.050 <0.050 - <0.050 <0.050 -
Orthophosphate-Dissolved mg/L <0.0010 <0.0010 - 0.0029 0.0024 19 0.0020 <0.0010 67
Phosphorus (P)-Total mg/L <0.0020 <0.0020 - <0.0020 <0.0020 - <0.0020 <0.0020 -
Sulfate (SO4) mg/L 161 161 0 676 671 0.74 264 243 8.3

Dissolved Organic Carbon mg/L 0.74 0.75 1.3 0.92 0.72 24 <0.50 <0.50 -
Total Organic Carbon mg/L 0.76 0.74 2.7 0.89 0.78 13 <0.50 <0.50 -
Total Metals  
Aluminum (Al) mg/L 0.0034 0.0033 3.0 0.0036 0.0410 168 <0.0030 0.0058 64
Antimony (Sb) mg/L 0.00030 0.00030 0 0.00041 0.00043 4.8 <0.00010 <0.00010 -
Arsenic (As) mg/L 0.00011 0.00011 0 0.00020 0.00021 4.9 <0.00010 0.00010 0
Barium (Ba) mg/L 0.0761 0.0771 1.3 0.0510 0.0504 1.2 0.0952 0.0968 1.7
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.010 <0.010 0 0.015 0.015 0 0.012 0.011 8.7
Cadmium (Cd) ug/L 0.0514 0.0514 0 0.358 0.391 8.8 0.0264 0.0296 11
Calcium (Ca) mg/L 88.0 89.3 1.5 190 188 1.1 132 124 6.3
Chromium (Cr) mg/L 0.00013 0.00010 26 0.00012 0.00017 34 0.00013 0.00016 21
Cobalt (Co) ug/L <0.10 0.1100 9.5 <0.10 <0.10 - 0.15 0.14 6.9
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 0.0028 139 <0.00050 <0.00050 -
Iron (Fe) mg/L 0.025 0.025 0 0.0140 0.0350 86 0.014 0.020 35
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 0.00007 37 <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0256 0.0254 0.78 0.0510 0.0503 1.4 0.032 0.029 12
Magnesium (Mg) mg/L 37.7 38.3 1.6 124 125 0.80 64.5 58.5 9.8
Manganese (Mn) mg/L 0.00758 0.00743 2.0 0.00015 0.00087 141 0.00388 0.00353 9.4
Mercury (Hg) ug/L <0.00050 <0.00050 - 0.00074 0.00057 26 <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00168 0.00165 1.8 0.00287 0.00292 1.7 0.000712 0.000660 7.6
Nickel (Ni) mg/L 0.00355 0.00359 1.1 0.0130 0.0135 3.8 0.000560 0.000540 3.6
Potassium (K) mg/L 1.64 1.66 1.2 2.13 2.19 2.8 1.60 1.44 11
Selenium (Se) ug/L 33.6 32.9 2.1 245 242 1.2 83.4 73.3 13
Silicon (Si) mg/L 1.87 1.87 0 2.44 2.56 4.8 2.52 2.43 3.6
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.40 1.40 0 6.46 6.31 2.3 2.55 2.55 0
Strontium (Sr) mg/L 0.138 0.139 0.72 0.228 0.233 2.2 0.168 0.166 1.2
Thallium (Tl) mg/L <0.000010 <0.000010 - 0.000020 0.000022 9.5 <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 0.00015 40 <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00236 0.00236 0 0.0117 0.0114 2.6 0.00309 0.00280 9.8
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0030 <0.0030 - 0.0102 0.0148 37 <0.0030 <0.0030 -
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00029 0.00029 0 0.00041 0.00041 0 <0.00010 <0.00010 -
Arsenic (As) mg/L <0.00010 <0.00010 - 0.00021 0.00018 15 <0.00010 <0.00010 -
Barium (Ba) mg/L 0.0767 0.0750 2.2 0.0509 0.0507 0.39 0.104 0.104 0
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.010 0.010 0 0.015 0.015 0 <0.010 <0.010 -
Cadmium (Cd) ug/L <0.060 <0.060 - 0.346 0.339 2.0 0.0281 0.0241 15
Calcium (Ca) mg/L 90.8 91.7 0.99 191 193 1.0 141 137 2.9
Chromium (Cr) mg/L 0.00011 0.00011 0 0.00014 0.00015 6.9 <0.00010 <0.00010 -
Cobalt (Co) ug/L 0.10 <0.10 0 <0.10 <0.10 - 0.13 0.12 8.0
Copper (Cu) mg/L <0.00050 <0.00050 - 0.00045 0.00052 14 0.00059 <0.00020 99
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0272 0.0272 0 0.0458 0.0473 3.2 0.0289 0.0274 5.3
Magnesium (Mg) mg/L 38.7 38.5 0.52 126 127 0.79 59.4 56.6 4.8
Manganese (Mn) mg/L 0.00507 0.00529 4.2 <0.00010 <0.00010 - 0.00279 0.00261 6.7
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.0436 0.0398 9.1 0.00307 0.00298 2.98 0.00064 0.00062 2.4
Nickel (Ni) mg/L 0.00336 0.00332 1.2 0.0141 0.0140 0.71 <0.00050 0.00052 3.9
Potassium (K) mg/L 1.68 1.65 1.8 2.05 2.05 0 1.57 1.53 2.6
Selenium (Se) ug/L 38 38 0.26 280 275 1.8 76.1 72.2 5.3
Silicon (Si) mg/L 1.92 1.96 2.1 2.29 2.22 3.1 2.33 2.37 1.7
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.58 1.56 1.3 5.76 5.94 3.1 2.30 2.31 0.43
Strontium (Sr) mg/L 0.141 0.14 0.71 0.239 0.234 2.1 0.164 0.163 0.61
Thallium (Tl) mg/L <0.000010 <0.000010 - 0.000019 0.000018 5.4 <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00237 0.00241 1.7 0.0108 0.0107 0.93 0.00273 0.00252 8.0
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L <0.0010 0.0010 0 0.0102 0.0106 3.8 <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.

Organic / Inorganic Carbon
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_RIVER_WS

2019-12_11_1230
RG_FOBCP_WS
2019-12-11_1230

RPD
RG_DUP_WS

20181203-1445
RG_LCUT_WS
20181203-1445

RPD 
(%)

RG_DUP_WS
20190117-0800

RG_LCUT_WS
20190117-0900

RPD 
(%)

Physical Tests
Conductivity (@ 25C) uS/cm 1,220 1,220 0 993 990 0.30 1,160 985 16
Hardness (as CaCO3) mg/L 792 796 0.50 561 548 2.3 675 548 21
pH pH 8.15 8.14 0.12 8.33 8.32 0.12 8.27 8.25 0.24
ORP mV 397 437 9.6 246 268 8.6 438 447 2.0
Total Suspended Solids mg/L <1.0 <1.0 - 1.7 1.5 13 1.5 4.9 106
Total Dissolved Solids mg/L 960 931 3.1 713 712 0.14 891 723 21
Turbidity NTU 0.26 0.28 7.4 0.37 0.31 18 1.29 2.63 68
Anions and Nutrients
Acidity (as CaCO3) mg/L <1.0 <1.0 - <1.0 <1.0 - 2.0 2.3 14
Alkalinity, Total (as CaCO3) mg/L - - - 218 215 1.4 213 197 7.8
Ammonia as N mg/L 0.109 0.139 24 0.0231 0.0232 0.43 0.0412 0.0083 133
Bromide (Br) mg/L <0.25 <0.25 - <0.25 <0.25 - <0.25 <0.25 -
Chloride (Cl) mg/L <2.5 <2.5 - 4.90 5.20 5.9 23.8 7.10 108
Fluoride (F) mg/L <0.10 0.17 52 0.25 0.25 0 0.21 0.23 9.1
Nitrate (as N) mg/L 18.1 17.9 1.1 13.3 13.3 0 10.9 15.9 37
Nitrite (as N) mg/L 0.026 0.024 8.5 <0.0050 0.012 82 <0.0050 <0.0050 -
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 - 0.425 0.488 14 0.110 <0.050 75
Orthophosphate-Dissolved mg/L <0.0010 <0.0010 - 0.0043 0.0044 2.3 0.0013 0.0038 98
Phosphorus (P)-Total mg/L <0.0020 <0.0020 - <0.0020 <0.0020 - 0.0051 0.0053 3.8
Sulfate (SO4) mg/L 421 423 0.47 285 286 0.35 401 296 30

Dissolved Organic Carbon mg/L 0.69 0.74 7.0 <0.50 <0.50 - <0.50 0.62 21
Total Organic Carbon mg/L 0.90 0.84 6.9 <0.50 <0.50 - 0.53 0.87 49
Total Metals
Aluminum (Al) mg/L 0.0037 <0.0030 21 0.0169 0.0036 130 0.0081 0.0096 17
Antimony (Sb) mg/L 0.00035 0.00035 0 0.00036 0.00036 0 0.00026 0.00031 18
Arsenic (As) mg/L 0.00014 0.00011 24 0.00013 0.00013 0 <0.00010 0.00014 33
Barium (Ba) mg/L 0.0775 0.0769 0.78 0.0644 0.0654 1.5 0.0646 0.0707 9.0
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.012 0.011 8.7 0.024 0.024 0 0.015 0.016 6.5
Cadmium (Cd) ug/L 0.0615 0.0590 4.1 0.287 0.296 3.1 0.148 0.245 49
Calcium (Ca) mg/L 160 156 2.5 118 120 1.7 142 122 15
Chromium (Cr) mg/L 0.00014 <0.00010 33 0.00011 0.00018 48 0.00016 0.00022 32
Cobalt (Co) ug/L 0.15 0.14 6.9 <0.10 <0.10 - 0.11 <0.10 9.5
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.025 0.024 4.1 <0.010 <0.010 - 0.091 0.011 157
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0521 0.0473 9.7 0.0718 0.0736 2.5 0.0469 0.0504 7.2
Magnesium (Mg) mg/L 90.9 91.6 0.77 54.3 53.2 2.0 70.3 52.7 29
Manganese (Mn) mg/L 0.00919 0.00870 5.5 <0.00010 <0.00010 - 0.0224 0.00040 193
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 0.00207 122
Molybdenum (Mo) mg/L 0.00221 0.00195 13 0.00199 0.00196 1.5 0.00401 0.00186 73
Nickel (Ni) mg/L 0.00857 0.00840 2.0 0.00978 0.00958 2.1 0.00603 0.00825 31
Potassium (K) mg/L 2.63 2.64 0.38 1.93 1.91 1.0 1.73 1.62 6.6
Selenium (Se) ug/L 130 118 9.7 44.0 43.6 0.91 40.8 51.8 24
Silicon (Si) mg/L 2.11 2.17 2.8 2.15 2.13 0.93 2.19 2.24 2.3
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 2.33 2.12 9.4 11.4 11.7 2.6 10.9 8.64 23
Strontium (Sr) mg/L 0.195 0.183 6.3 0.238 0.239 0 0.239 0.258 7.6
Thallium (Tl) mg/L 0.000015 0.000014 6.90 0.000016 0.000016 0 <0.000010 <0.000020 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00553 0.00561 1.44 0.00426 0.00445 4.4 0.00510 0.00419 20
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0043 <0.0030 36 0.0095 0.0096 1.0 0.0055 0.0095 53
Dissolved Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 0.00950 104
Antimony (Sb) mg/L 0.00032 0.00031 3.2 0.00038 0.00037 2.7 0.00027 0.00032 17
Arsenic (As) mg/L <0.00010 0.00010 0 0.00012 <0.00010 18 <0.00010 0.00013 26
Barium (Ba) mg/L 0.0851 0.0796 6.7 0.0648 0.0639 1.4 0.0723 0.0759 4.9
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L <0.010 <0.010 - 0.024 0.023 4.3 0.015 0.015 0
Cadmium (Cd) ug/L 0.0347 0.0185 61 0.308 0.319 3.5 0.137 0.240 55
Calcium (Ca) mg/L 174 176 1.1 128 128 0 148 129 14
Chromium (Cr) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - 0.00015 0.00018 18
Cobalt (Co) ug/L 0.130 0.140 7.4 <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00020 <0.00020 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0506 0.0496 2.0 0.0713 0.0741 3.9 0.0468 0.0511 8.8
Magnesium (Mg) mg/L 86.8 86.8 0 58.4 55.6 4.9 73.8 54.9 29
Manganese (Mn) mg/L 0.00764 0.00727 5.0 <0.00010 <0.00010 - 0.0139 <0.00010 197
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00199 0.00205 3.0 0.00203 0.00204 0.49 0.00395 0.00185 72
Nickel (Ni) mg/L 0.00849 0.00861 1.4 0.00970 0.00949 2.2 0.00606 0.00825 31
Potassium (K) mg/L 2.70 2.76 2.2 2.04 1.95 4.5 1.90 1.79 6.0
Selenium (Se) ug/L 113 120 6.0 47.0 48.8 3.8 39.6 49.6 22
Silicon (Si) mg/L 1.87 2.03 8.2 1.91 1.92 0.52 2.20 2.16 1.83
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 1.96 2.07 5.5 12.2 11.6 5.0 11.4 8.64 28
Strontium (Sr) mg/L 0.195 0.190 2.6 0.247 0.246 0.41 0.249 0.26 4.3
Thallium (Tl) mg/L 0.000015 0.000013 14 0.000016 0.000018 12 <0.000010 0.000013 26
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00526 0.00488 7.5 0.00411 0.0042 2.2 0.00501 0.00428 16
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0012 <0.0010 18 0.01 0.0102 2.0 0.0041 0.0086 71

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-"
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.

Organic / Inorganic Carbon
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Table A.14:  Field Duplicate Results for Water Chemistry Analyses, 2019

Parameter Units
RG_DUP_WS

20190226-0900
RG_LISP24_WS
20190226-1215

RPD 
(%)

RG_DUP_WS
20180907-1240

RG_ELELKO_WS
20180907-1240

RPD 
(%)

RG_DUP_WS
20180909-1438

RG_THCK_WS
20180909-1438

RPD 
(%)

Physical Tests
Conductivity (@ 25C) uS/cm 1,070 1,060 0.94 469 470 0.21 1,950 1,960 0.51
Hardness (as CaCO3) mg/L 575 569 1.0 231 231 0 1,210 1,220 0.82
pH pH 8.22 8.22 0 8.56 8.54 0 8.37 8.38 0
ORP mV 387 412 6.3 393 390 0.77 301 362 18
Total Suspended Solids mg/L <1.0 1.7 52 <1.0 1.1 10 2.9 3.5 19
Total Dissolved Solids mg/L 778 775 0 296 310 4.6 1,690 1,660 1.8
Turbidity NTU 0.35 0.32 9.0 0.77 0.67 14 1.00 1.21 19
Anions and Nutrients
Acidity (as CaCO3) mg/L 2.600 1.300 67 <1.0 <1.0 - <1.0 <1.0 -
Alkalinity, Total (as CaCO3) mg/L 197 194 1.5 167 168 0.60 154 153 0.65
Ammonia as N mg/L 0.0056 0.0114 68 0.0165 0.0143 14 0.0191 0.0092 70
Bromide (Br) mg/L <0.25 <0.25 - <0.050 <0.050 - <0.25 <0.25 -
Chloride (Cl) mg/L 22.6 22.9 1.3 2.71 2.70 0.37 14.0 14.0 0
Fluoride (F) mg/L 0.20 0.21 3.9 0.22 0.22 0 <0.10 <0.10 -
Nitrate (as N) mg/L 7.91 7.99 1.0 1.75 1.74 0.57 18.8 18.8 0
Nitrite (as N) mg/L <0.0050 <0.0050 - 0.0057 0.0061 6.8 0.0154 0.0149 3
Total Kjeldahl Nitrogen mg/L 0.18 0.19 2.2 0.28 0.12 81 0.11 <0.050 71
Orthophosphate-Dissolved mg/L 0.0016 0.0013 21 <0.0010 0.0017 52 <0.0010 <0.0010 -
Phosphorus (P)-Total mg/L 0.0024 0.0037 43 0.0047 0.0036 27 0.0091 0.0070 26
Sulfate (SO4) mg/L 336 339 0.89 76.2 76.4 0.26 1,030 1,030 0

Dissolved Organic Carbon mg/L 0.91 0.75 19 1.65 1.78 7.6 2.78 2.72 2.2
Total Organic Carbon mg/L 0.76 0.74 2.7 1.93 2.65 31 2.77 2.72 1.8
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - 0.0095 0.0075 24 0.0125 0.0122 2.4
Antimony (Sb) mg/L 0.00018 0.00019 5.4 0.00011 <0.00010 9.5 0.00015 0.00015 0
Arsenic (As) mg/L <0.00010 <0.00010 - 0.00024 0.00023 4.3 0.00022 0.00022 0
Barium (Ba) mg/L 0.0655 0.0647 1.2 0.0806 0.0847 5.0 0.0758 0.0787 3.8
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.0130 0.0130 0 <0.010 <0.010 - 0.0240 0.0230 4.3
Cadmium (Cd) ug/L 0.0738 0.0946 25 0.0147 0.0108 31 0.0181 0.0175 3.4
Calcium (Ca) mg/L 137 133 3.0 58.7 60.6 3.2 235 234 0.43
Chromium (Cr) mg/L 0.00 0.00 7.4 <0.00040 <0.00050 - <0.00060 <0.00030 -
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L 0.029 0.029 0 0.015 0.013 14 0.019 0.017 11
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0422 0.0410 2.9 0.0089 0.0089 0 0.0231 0.0227 1.7
Magnesium (Mg) mg/L 59.8 61.2 2.3 22.2 22.0 0.90 142 149 4.8
Manganese (Mn) mg/L 0.0153 0.0150 2.0 0.00214 0.00198 7.8 0.00120 0.00143 17
Mercury (Hg) ug/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Molybdenum (Mo) mg/L 0.00450 0.00467 3.7 0.00128 0.00127 0.78 0.00135 0.00141 4.3
Nickel (Ni) mg/L 0.00373 0.00383 2.6 0.00056 0.00054 3.6 0.00126 0.00129 2.4
Potassium (K) mg/L 1.47 1.50 2.0 0.802 0.797 0.63 1.83 1.86 1.6
Selenium (Se) ug/L 26.9 27.9 3.6 9.28 9.45 1.8 160 162 1.2
Silicon (Si) mg/L 2.24 2.33 3.9 1.89 1.95 3.1 1.80 1.80 0
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 9.30 9.63 3.5 3.20 3.16 1.3 9.95 10.50 5.4
Strontium (Sr) mg/L 0.249 0.256 2.8 0.223 0.223 0 0.576 0.599 3.9
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - 0.000011 0.000010 9.5
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.0045 0.0046 2.2 0.00118 0.00115 2.6 0.0062 0.0059 5.1
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0034 <0.0030 13 0.0030 <0.0030 0 <0.0030 <0.0030 -
Dissolved Metals
Aluminum (Al) mg/L <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -
Antimony (Sb) mg/L 0.00018 0.00018 0 <0.00010 <0.00010 - 0.00015 0.00015 0
Arsenic (As) mg/L <0.00010 <0.00010 - 0.00022 0.00019 15 0.00020 0.00020 0
Barium (Ba) mg/L 0.0673 0.0669 0.60 0.0892 0.0839 6.1 0.0792 0.0846 6.6
Beryllium (Be) ug/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -
Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Boron (B) mg/L 0.012 0.012 0 <0.010 <0.010 - 0.022 0.023 4.4
Cadmium (Cd) ug/L 0.0824 0.0920 11 0.0074 0.0099 29 0.0150 0.0137 9.1
Calcium (Ca) mg/L 125 124 0.80 58.1 58.3 0.34 244.000 242.000 0.82
Chromium (Cr) mg/L 0.00012 0.00012 0 0.00022 0.00020 9.5 <0.00010 <0.00010 -
Cobalt (Co) ug/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -
Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Iron (Fe) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Lead (Pb) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -
Lithium (Li) mg/L 0.0396 0.0394 0.51 0.0082 0.0084 2.4 0.0221 0.0229 3.6
Magnesium (Mg) mg/L 63.9 63.0 1.4 20.8 20.8 0 145 149 2.7
Manganese (Mn) mg/L 0.0145 0.0142 2.1 0.00059 0.00045 27 0.00020 0.00020 0
Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -
Molybdenum (Mo) mg/L 0.00426 0.00434 1.9 0.00131 0.00133 1.5 0.00147 0.00156 5.9
Nickel (Ni) mg/L 0.00389 0.00399 2.5 <0.00050 <0.00050 - 0.00106 0.00107 0.94
Potassium (K) mg/L 1.48 1.46 1.4 0.755 0.721 4.6 1.85 1.86 0.539
Selenium (Se) ug/L 32.3 34.4 6.3 10.6 10.1 4.8 193 188 2.62
Silicon (Si) mg/L 2.16 2.21 2.3 1.85 1.76 5.0 1.79 1.78 0.56
Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Sodium (Na) mg/L 9.79 9.59 2.1 2.98 2.81 5.9 10.7 10.1 5.8
Strontium (Sr) mg/L 0.238 0.241 1.3 0.233 0.232 0.43 0.642 0.658 2.5
Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -
Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -
Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Uranium (U) mg/L 0.00410 0.00406 0.98 0.00109 0.00106 2.8 0.00554 0.00561 1.3
Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -
Zinc (Zn) mg/L 0.0030 0.0029 3.4 0.0021 <0.0010 71 <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" 
= no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.

Organic / Inorganic Carbon
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Parameter Units BC SQGs a Range of LRLs No. LRLs > ISQG No. LRLs > PEL
No. Sample Results 

<LRL c

Moisture % - / - 0.25 - - 0

% Gravel (>2mm) % - / - 1.0 - - 45 (82%)
% Sand (2.0mm - 0.063mm) % - / - 1.0 - - 39 (71%)
% Sand (1.00mm - 0.50mm) % - / - 1.0 - - 22 (40%)
% Sand (0.50mm - 0.25mm) % - / - 1.0 - - 9 (16%)
% Sand (0.25mm - 0.125mm) % - / - 1.0 - - 4 (7.3%)
% Sand (0.125mm - 0.063mm) % - / - 1.0 - - 2 (3.6%)
% Silt (0.063mm - 4um) % - / - 1.0 - - 0
% Silt (0.0312mm - 0.004mm) % - / - 1.0 - - 0
% Clay (<4um) % - / - 1.0 - - 0

Total Organic Carbon (63um) % - / - 0.050 to 2.1 - - 0

Aluminum (Al) mg/kg - / - 50 - - 0
Antimony (Sb) mg/kg - / - 0.10 - - 0
Arsenic (As) mg/kg 5.9 / 17 0.10 0 0 0
Barium (Ba) mg/kg - / - 0.50 - - 0
Beryllium (Be) mg/kg - / - 0.10 - - 0
Bismuth (Bi) mg/kg - / - 0.20 - - 54 (98%)
Boron (B) mg/kg - / - 5.0 - - 4 (7.3%)
Cadmium (Cd) mg/kg 0.6 / 3.5 0.020 0 0 0
Calcium (Ca) mg/kg - / - 50 - - 0
Chromium (Cr) mg/kg 37.3 / 90 0.50 0 0 0
Cobalt (Co) mg/kg - / - 0.10 - - 0
Copper (Cu) mg/kg 35.7 / 197 0.50 0 0 0
Iron (Fe) mg/kg 21,200 / 43,766 50 0 0 0
Lead (Pb) mg/kg 35 / 91.3 0.50 0 0 0
Lithium (Li) mg/kg - / - 2.0 - - 0
Magnesium (Mg) mg/kg - / - 20 - - 0
Manganese (Mn) mg/kg 460 / 1,100 1.0 0 0 0
Mercury (Hg) mg/kg 0.170 / .486 0.0050 0 0 0
Molybdenum (Mo) mg/kg - / - 0.10 - - 0
Nickel (Ni) mg/kg 16 / 75 0.50 0 0 0
Phosphorus (P) mg/kg - / - 50 - - 0
Potassium (K) mg/kg - / - 100 - - 0
Selenium (Se) mg/kg 2.0 b 0.20 0 0 0
Silver (Ag) mg/kg 0.5 / - 0.10 0 - 1 (1.8%)
Sodium (Na) mg/kg - / - 50 - - 1 (1.8%)
Strontium (Sr) mg/kg - / - 0.50 - - 0
Sulfur (S)-Total mg/kg - / - 1,000 - - 50 (91%)
Thallium (Tl) mg/kg - / - 0.050 - - 0
Tin (Sn) mg/kg - / - 2.0 - - 55 (100%)
Titanium (Ti) mg/kg - / - 1.0 - - 0
Tungsten (W) mg/kg - / - 0.50 - - 55 (100%)
Uranium (U) mg/kg - / - 0.050 - - 0
Vanadium (V) mg/kg - / - 0.20 - - 0
Zinc (Zn) mg/kg 123 / 315 2.0 0 0 0
Zirconium (Zr) mg/kg - / - 1.0 - - 48 (87%)

Acenaphthene mg/kg 0.00671 / 0.0889 0.0050 to 0.14 32 (58%) 1 (1.8%) 45 (82%)
Acenaphthylene mg/kg 0.00587 / 0.128 0.0050 to 0.10 4 (7.3%) 0 40 (73%)
Acridine mg/kg - / - 0.010 to 0.020 - - 45 (82%)
Anthracene mg/kg 0.0469 / 0.245 0.0040 to 0.017 0 0 52 (95%)
Benzo(a)anthracene mg/kg 0.0317 / 0.385 0.010 to 0.020 0 0 23 (42%)
Benzo(a)pyrene mg/kg 0.0319 / 0.782 0.010 to 0.020 0 0 38 (69%)
Benzo(b&j)fluoranthene mg/kg - / - 0.010 to 0.020 - - 7 (13%)
Benzo(e)pyrene mg/kg - / - 0.010 to 0.050 - - 16 (29%)
Benzo(g,h,i)perylene mg/kg 0.17 / 0.32 0.010 to 0.020 0 0 27 (49%)
Benzo(k)fluoranthene mg/kg 0.24 / 13.4 0.010 to 0.020 0 0 54 (98%)
Chrysene mg/kg 0.0571 / 0.862 0.010 to 0.020 0 0 0
Dibenz(a,h)anthracene mg/kg 0.00622 / 0.135 0.0050 to 0.010 4 (7.3%) 0 24 (44%)
Fluoranthene mg/kg 0.113 / 1.494 0.010 to 0.020 0 0 20 (36%)
Fluorene mg/kg 0.0212 / 0.144 0.010 to 0.020 0 0 16 (29%)
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 / 3.2 0.010 to 0.020 0 0 50 (91%)
1-Methylnaphthalene mg/kg - / - 0.010 to 0.020 - - 0
2-Methylnaphthalene mg/kg - / - 0.010 to 0.020 - - 0
Naphthalene mg/kg 0.0346 / 0.391 0.010 to 0.020 3 (5.4%)
Perylene mg/kg - / - 0.010 to 0.020 - - 39 (71%)
Phenanthrene mg/kg 0.0419 / 0.515 0.010 to 0.020 0 0 0
Pyrene mg/kg 0.053 / 0.875 0.010 to 0.020 0 0 14 (25%)
Quinoline mg/kg - / - 0.010 to 0.020 - - 55 (100%)
d10-Acenaphthene % - / - - - - 0
d12-Chrysene % - / - - - - 0
d8-Naphthalene % - / - - - - 0
d10-Phenanthrene % - / - - - - 0
B(a)P Total Potency Equivalent mg/kg - / - 0.020 - - 32 (58%)
IACR (CCME) mg/kg - / - 0.15 to 0.21 - - 8 (14%)

                  Shading indicates an LRL greater than the lowest BC WSQG (i.e., the ISQG).
                  Shading indicates an LRL greater than the both the upper BC WSQG (i.e., the PEL) and the lower BC WSQG (ISGQ).

b The 2 mg/kg alert concentration from BCMOECCS (2019) was applied; there is currently no BC WSQG for selenium. 
c The total number of samples in 2017 was n = 55 (n = 52 sediment samples and n = 3 duplicate samples

Polycyclic Aromatic Hydrocarbons (PAHs)

a British Columbia Working Water Quality Guidelines (BCMOECCS 2020); ISQG (Interim Sediment Quality Guideline) /  PEL (Probable or Severe Effect Level).

Metals

Organic / Inorganic Carbon (Soil)

Particle Size

Table A.15:  Laboratory Reporting Limit (LRL) Evaluation for Sediment Chemistry Samples Relative to Sediment Criteria, 
2017 

Notes: BC WSQG = British Columbia Working Sediment Quality Guidelines; LRL = Laboratory Reporting Limit; ISQG = Interim Sediment Quality Guideline; PEL = Probable 
Effects Level; % = percent; > = greater than; mm = millimetres; < = less than; µm = micrometres; - = no data/not applicable; mg/kg = milligrams per kilogram; BCMOECCS = 
British Columbia Ministry of Environment and Climate Change Strategy.



Parameter Units BC SQGs a Range of LRLs No. LRLs > ISQG No. LRLs > PEL
No. Sample Results < 

LRL c

Physical Tests

Moisture % - / - 0.25 - - 0

pH pH - / - 0.10 - - 0
Particle Size
% Gravel (>2mm) % - / - 1.0 - - 92 (81%)
% Sand (2.0mm - 0.063mm) % - / - 1.0 - - 29 (25%)
% Silt (0.063mm - 4um) % - / - 1.0 - - 0
% Clay (<4um) % - / - 1.0 - - 0
Organic / Inorganic Carbon
Total Organic Carbon % - / - 0.050 to 2.3 - - 0
Metals  
Aluminum (Al) mg/kg - / - 50 - - 0
Antimony (Sb) mg/kg - / - 0.10 - - 2 (1.8%)
Arsenic (As) mg/kg 5.9 / 17 0.10 0 0 0
Barium (Ba) mg/kg - / - 0.50 - - 0
Beryllium (Be) mg/kg - / - 0.10 - - 0
Bismuth (Bi) mg/kg - / - 0.20 - - 112 (98%)
Boron (B) mg/kg - / - 5.0 - - 9 (7.9%)
Cadmium (Cd) mg/kg 0.6 / 3.5 0.020 0 0 0
Calcium (Ca) mg/kg - / - 50 - - 0
Chromium (Cr) mg/kg 37.3 / 90 0.50 0
Cobalt (Co) mg/kg - / - 0.10 - - 0
Copper (Cu) mg/kg 35.7 / 197 0.50 0 0 0
Iron (Fe) mg/kg 21,200 / 43,766 50 0 0 0
Lead (Pb) mg/kg 35 / 91.3 0.50 0 0 0
Lithium (Li) mg/kg - / - 2.0 - - 1 (0.88%)
Magnesium (Mg) mg/kg - / - 20 - - 0
Manganese (Mn) mg/kg 460 / 1,100 1.0 0 0 0
Mercury (Hg) mg/kg 0.17 / .486 0.0050 0 0 0
Molybdenum (Mo) mg/kg - / - 0.10 - - 0
Nickel (Ni) mg/kg 16 / 75 0.50 0 0 0
Phosphorus (P) mg/kg - / - 50 - - 0
Potassium (K) mg/kg - / - 100 - - 0
Selenium (Se) mg/kg 2.0 b 0.20 0 0 0
Silver (Ag) mg/kg 0.5 / - 0.10 0 - 15 (13%)
Sodium (Na) mg/kg - / - 50 - - 1 (0.88%)
Strontium (Sr) mg/kg - / - 0.50 - - 0
Sulfur (S) mg/kg - / - 1,000 - - 75 (66%)
Thallium (Tl) mg/kg - / - 0.050 - - 0
Tin (Sn) mg/kg - / - 2.0 - - 114 (100%)
Titanium (Ti) mg/kg - / - 1.0 - - 0
Tungsten (W) mg/kg - / - 0.50 - - 113 (99%)
Uranium (U) mg/kg - / - 0.050 - - 0
Vanadium (V) mg/kg - / - 0.20 - - 0
Zinc (Zn) mg/kg 123 / 315 2.0 0 0 0
Zirconium (Zr) mg/kg - / - 1.0 - - 101 (88%)
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg 0.00671 / 0.0889 0.0050 to 0.20 93 (70%) 9 (6.8%) 103 (90%)
Acenaphthylene mg/kg 0.00587 / 0.128 0.0050 to 0.071 64 (48%) 0 100 (88%)
Acridine mg/kg - / - 0.010 to 0.16 - - 112 (98%)
Anthracene mg/kg 0.0469 / 0.245 0.0040 to 0.057 2 (1.5%) 0 108 (95%)
Benzo(a)anthracene mg/kg 0.0317 / 0.385 0.010 to 0.14 36 (27%) 0 82 (72%)
Benzo(a)pyrene mg/kg 0.0319 / 0.782 0.010 to 0.14 32 (24%) 0 91 (80%)
Benzo(b&j)fluoranthene mg/kg - / - 0.010 to 0.14 - - 41 (36%)
Benzo(e)pyrene mg/kg - / - 0.010 to 0.14 - - 41 (36%)
Benzo(g,h,i)perylene mg/kg 0.17 / 0.32 0.010 to 0.14 0 0 78 (68%)
Benzo(k)fluoranthene mg/kg 0.24 / 13.4 0.010 to 0.14 0 0 111 (97%)
Chrysene mg/kg 0.0571 / 0.862 0.010 to 0.14 7 (5.3%) 0 14 (12%)
Dibenz(a,h)anthracene mg/kg 0.00622 / 0.135 0.0050 to 0.071 71 (54%) 0 105 (92%)
Fluoranthene mg/kg 0.113 / 1.494 0.010 to 0.14 2 (1.5%) 0 70 (61%)
Fluorene mg/kg 0.0212 / 0.144 0.010 to 0.14 48 (36%) 0 44 (38%)
Indeno(1,2,3-c,d)pyrene mg/kg 0.20 / 3.2 0.010 to 0.14 0 0 109 (96%)
1-Methylnaphthalene mg/kg - / - 0.010 to 0.14 - - 3 (2.6%)
2-Methylnaphthalene mg/kg - / - 0.010 to 0.14 - - 3 (2.6%)
Naphthalene mg/kg 0.0346 / 0.391 0.010 to 0.14 27 (20%) 0 13 (11%)
Perylene mg/kg - / - 0.010 to 0.14 - - 94 (82%)
Phenanthrene mg/kg 0.0419 / 0.515 0.010 to 0.14 16 (12%) 0 3 (2.6%)
Pyrene mg/kg 0.053 / 0.875 0.010 to 0.14 8 (6.0%) 0 58 (51%)
Quinoline mg/kg - / - 0.010 to 0.14 - - 113 (99%)
d10-Acenaphthene % - / - - - - 0
d12-Chrysene % - / - - - - 0
d8-Naphthalene % - / - - - - 0
d10-Phenanthrene % - / - - - - 0
B(a)P Total Potency Equivalent mg/kg - / - 0.020 to 0.13 - - 55 (48%)

IACR (CCME) mg/kg - / - 0.15 - - 27 (24%)

                  Shading indicates an LRL greater than the lowest BC WSQG (i.e., the ISQG).

                  Shading indicates an LRL greater than the both the upper BC WSQG (i.e., the PEL) and the lower BC WSQG (ISGQ).

b The 2 mg/kg alert concentration from BCMOECCS (2019) was applied; there is currently no BC WSQG for selenium. 
c The total number of samples in 2018 was n = 114 (n = 105 sediment samples and n = 9 duplicate samples).   

Notes: BC WSQG = British Columbia Working Sediment Quality Guidelines; LRL = Laboratory Reporting Limit; ISQG = Interim Sediment Quality Guideline; PEL = Probable 
Effects Level; % = percent; > = greater than; mm = millimetres; < = less than; µm = micrometres; - = no data/not applicable; mg/kg = milligrams per kilogram; BCMOECCS = 
British Columbia Ministry of Environment and Climate Change Strategy.
a British Columbia Working Water Quality Guidelines (BCMOECCS 2020); ISQG (Interim Sediment Quality Guideline) /  PEL (Probable or Severe Effect Level).

Table A.16:  Laboratory Reporting Limit (LRL) Evaluation for Sediment Chemistry Analysis Relative to Sediment Criteria, 
2018      



ISQG PEL

Physical Tests
% Moisture % - - 0.25 - - 0
pH (1:2 soil:water) pH units - - 0.10 - - 0
Particle Size
% Gravel (>2mm) % - - 1.0 - - 78 (55%)
% Sand (2.00mm - 1.00mm) % - - 1.0 - - 72 (51%)
% Sand (1.00mm - 0.50mm) % - - 1.0 - - 39 (27%)
% Sand (0.50mm - 0.25mm) % - - 1.0 - - 9 (6.3%)
% Sand (0.25mm - 0.125mm) % - - 1.0 - - 1 (0.70%)
% Sand (0.125mm - 0.063mm) % - - 1.0 - - 1 (0.70%)
% Silt (0.063mm - 0.0312mm) % - - 1.0 - - 0
% Silt (0.0312mm - 0.004mm) % - - 1.0 - - 0
% Clay (<4μm) % - - 1.0 - - 1 (0.70%)
Organic/Inorganic Carbon 
Total Organic Carbon % - - 0.050 to 2.9 - - 0
Metals
Aluminum (Al) mg/kg - - 50 - - 0
Antimony (Sb) mg/kg - - 0.10 - - 2 (1.4%)
Arsenic (As) mg/kg 5.9 17 0.10 0 0 0
Barium (Ba) mg/kg - - 0.50 - - 0
Beryllium (Be) mg/kg - - 0.10 - - 0
Bismuth (Bi) mg/kg - - 0.20 - - 128 (90%)
Boron (B) mg/kg - - 5.0 - - 9 (6.3%)
Cadmium (Cd) mg/kg 0.60 3.5 0.020 0 0 0
Calcium (Ca) mg/kg - - 50 - - 0
Chromium (Cr) mg/kg 37.3 90 0.50 0 0 0
Cobalt (Co) mg/kg - - 0.10 - - 0
Copper (Cu) mg/kg 35.7 197 0.50 0 0 0
Iron (Fe) mg/kg 21,200 43,766 50 0 0 0
Lead (Pb) mg/kg 35 91.3 0.50 0 0 0
Lithium (Li) mg/kg - - 2.0 - - 0
Magnesium (Mg) mg/kg - - 20 - - 0
Manganese (Mn) mg/kg 460 1,100 1.0 0 0 0
Mercury (Hg) mg/kg 0.17 0.486 0.0050 0 0 0
Molybdenum (Mo) mg/kg - - 0.10 - - 0
Nickel (Ni) mg/kg 16 75 0.50 0 0 0
Phosphorus (P) mg/kg - - 50 - - 0
Potassium (K) mg/kg - - 100 - - 0
Selenium (Se) mg/kg 0.20 0 0 0
Silver (Ag) mg/kg 0.50 - 0.10 0 0 18 (13%)
Sodium (Na) mg/kg - - 50 - - 3 (2.1%)
Strontium (Sr) mg/kg - - 0.50 - - 0
Sulphur (S) mg/kg - - 1,000 - - 117 (82%)
Thallium (Tl) mg/kg - - 0.050 - - 2 (1.4%)
Tin (Sn) mg/kg - - 2.0 - - 142 (100%)
Titanium (Ti) mg/kg - - 1.0 - - 0
Tungsten (W) mg/kg - - 0.50 - - 142 (100%)
Uranium (U) mg/kg - - 0.050 - - 0
Vanadium (V) mg/kg - - 0.20 - - 0
Zinc (Zn) mg/kg 123 315 2.0 0 0 0
Zirconium (Zr) mg/kg - - 1.0 - - 96 (68%)
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg 0.00671 0.0889 0.0050 to 0.16 81 (57%) 9 (6.3%) 139 (98%)
Acenaphthylene mg/kg 0.00587 0.128 0.0050 to 0.0225 47 (33%) 0 134 (94%)
Acridine mg/kg - - 0.010 to 0.17 - - 142 (100%)
Anthracene mg/kg 0.0469 0.245 0.0040 to 0.021 0 0 134 (94%)
Benz(a)anthracene mg/kg 0.0317 0.385 0.010 to 0.10 22 (15%) 0 105 (74%)
Benzo(a)pyrene mg/kg 0.0319 0.782 0.010 to 0.045 2 (1.4%) 0 94 (66%)
Benzo(b&j)fluoranthene mg/kg - - 0.010 to 0.045 - - 43 (30%)
Benzo(b+j+k)fluoranthene mg/kg - - 0.015 to 0.064 - - 52 (37%)
Benzo(e)pyrene mg/kg - - 0.010 to 0.045 - - 44 (31%)
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.010 to 0.045 0 0 84 (59%)
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.010 to 0.045 0 0 135 (95%)
Chrysene mg/kg 0.0571 0.862 0.010 to 0.045 0 0 9 (6.3%)
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0050 to 0.029 51 (36%) 0 121 (85%)
Fluoranthene mg/kg 0.111 2.355 0.010 to 0.045 0 0 66 (46%)
Fluorene mg/kg 0.0212 0.144 0.010 to 0.045 8 (5.6%) 0 55 (39%)
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.010 to 0.045 0 0 125 (88%)
1-Methylnaphthalene mg/kg - - 0.010 to 0.045 - - 6 (4.2%)
2-Methylnaphthalene mg/kg 0.0202 0.201 0.010 to 0.045 8 (5.6%) 0 5 (3.5%)
Naphthalene mg/kg 0.0346 0.391 0.010 to 0.045 2 (1.4%) 0 16 (11%)
Perylene mg/kg - - 0.010 to 0.045 - - 112 (79%)
Phenanthrene mg/kg 0.0419 0.515 0.010 to 0.045 1 (0.70%) 0 1 (0.70%)
Pyrene mg/kg 0.053 0.875 0.010 to 0.045 0 0 33 (23%)
Quinoline mg/kg - - 0.010 to 0.045 - - 127 (89%)

a BC WSQG for the protection of freshwater aquatic life (BCMOECCS 2020). 
b The 2 mg/kg alert concentration from BCMOECCS (2019) was applied; there is currently no BC WSQG for selenium. 

Table A.17:  Laboratory Reporting Limit (LRL) Evaluation for Sediment Chemistry Analyses, 2019   

Analyte Units
BC WSQGs a

Shading indicates an LRL greater than the lowest BC WSQG (i.e., the ISQG).

Shading indicates an LRL greater than the both the upper BC WSQG (i.e., the PEL) and the lower BC WSQG (ISGQ).

Notes: BC WSQG = British Columbia Working Sediment Quality Guidelines; LRL = Laboratory Reporting Limit; ISQG = Interim Sediment Quality Guideline; 
PEL = Probable Effects Level; % = percent; > = greater than; mm = millimetres; < = less than; µm = micrometres; - = no data/not applicable; mg/kg = 
milligrams per kilogram; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

c The total number of samples in 2019 was n = 142 (n = 127 sediment samples and n = 15 duplicate samples). 

Range of LRLs 
No. LRLs > 

ISQG
No. LRLs > 

PEL
No. Sample 

Results < LRL c

2.0 b



Parameter Units
FRUPO-SED-

05
FRUPO-SED-

05X
RPD (%) GH_ERSC4-3 GH_ERSC4-X RPD (%) GH_ERSC2-3 GH_ERSC2-X RPD (%)

Moisture % 46.7 44.2 5.5 37.5 36.4 3.0 48.0 47.5 1.0

% Gravel (>2mm) % <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.00mm - 1.00mm) % <1.0 <1.0 - 1.7 <1.0 52 2.2 1.1 67
% Sand (1.00mm - 0.50mm) % <1.0 <1.0 - 3.6 2.0 57 2.5 1.8 33
% Sand (0.50mm - 0.25mm) % 4.9 7.1 37 7.1 5.6 24 1.8 1.5 18
% Sand (0.25mm - 0.125mm) % 13.3 18.4 32 30.2 29.3 3.0 2.0 2.0 0
% Sand (0.125mm - 0.063mm) % 12.3 15.9 26 21.1 18.9 11 5.0 4.3 15
% Silt (0.063mm - 0.0312mm) % 28.2 24.1 16 14.1 16.8 17 27.6 28.1 1.8
% Silt (0.0312mm - 0.004mm) % 33.4 28.2 17 16.8 20.6 20 45.2 47.1 4.1
% Clay (<4um) % 7.3 5.6 26 5.3 6.2 16 13.6 14.0 2.9

Total Organic Carbon % 5.68 5.75 1.2 3.5 3.6 5.1 7.8 7.6 2.6

Aluminum (Al) mg/kg 7,480 7,040 6.1 5,430 5,150 5.3 9,800 12,300 23
Antimony (Sb) mg/kg 0.68 0.61 11 0.41 0.40 2.5 0.60 0.96 46
Arsenic (As) mg/kg 5.23 4.82 8.2 4.73 4.63 2.1 5.72 7.72 30
Barium (Ba) mg/kg 204 195 4.5 109 107 1.9 183 249 31
Beryllium (Be) mg/kg 0.73 0.71 2.8 0.41 0.45 9.3 0.71 1.0 38
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 - <0.20 0.2 -
Boron (B) mg/kg 9.20 8.60 6.7 6.2 5.0 21 11.3 16.1 35
Cadmium (Cd) mg/kg 1.30 1.19 8.8 0.65 0.71 9.0 1.11 1.40 23
Calcium (Ca) mg/kg 44,300 42,400 4.4 60,200 59,600 1.0 38,100 55,800 38
Chromium (Cr) mg/kg 13.80 12.30 11 13.6 12.4 9.2 19.4 22.5 15
Cobalt (Co) mg/kg 6.56 5.86 11 3.7 3.9 3.4 6.5 8.6 29
Copper (Cu) mg/kg 14.80 13.20 11 8.9 9.1 1.8 16.7 22.2 28
Iron (Fe) mg/kg 14,600 14,200 2.8 10,600 10,700 0.94 14,700 19,900 30
Lead (Pb) mg/kg 8.91 8.39 6.0 6.24 6.38 2.2 10.2 15.6 42
Lithium (Li) mg/kg 11.10 10.50 5.6 9.2 8.8 4.4 14.0 22.1 45
Magnesium (Mg) mg/kg 13,900 13,000 6.7 11,600 11,600 0 10,900 13,800 23
Manganese (Mn) mg/kg 541 474 13 319 340 6.4 505 678 29
Mercury (Hg) mg/kg 0.0405 0.0380 6.4 0.0271 0.0270 0.37 0.0772 0.0877 13
Molybdenum (Mo) mg/kg 1.51 1.49 1.3 1.14 1.08 5.4 1.77 2.66 40
Nickel (Ni) mg/kg 37.50 33.50 11 15.6 16.1 3.2 26.4 34.9 28
Phosphorus (P) mg/kg 1,650 1,510 8.9 1,350 1,200 12 1,220 1,580 26
Potassium (K) mg/kg 1,960 1,880 4.2 1,220 1,070 13 2,210 2,580 15
Selenium (Se) mg/kg 2.21 2.00 10 0.67 0.60 11 1.9 2.4 24
Silver (Ag) mg/kg 0.21 0.17 21 0.12 0.12 0 0.24 0.34 34
Sodium (Na) mg/kg 88.00 89.00 1.1 75.0 72.0 4.1 84.0 94.0 11
Strontium (Sr) mg/kg 65.90 60.80 8.1 86.6 85.2 1.6 76.8 117.0 41
Sulfur (S) mg/kg <1,000 <1,000 - <1,000 <1,000 - <1,000 <1,000 -
Thallium (Tl) mg/kg 0.24 0.22 8.4 0.17 0.16 3.1 0.30 0.44 38
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 12.80 8.10 45 11.4 11.2 1.8 15.2 16.8 10
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 1.10 1.00 9.6 0.954 0.985 3.2 1.11 1.62 37
Vanadium (V) mg/kg 33.90 31.20 8.3 23.8 22.6 5.2 36.7 45.7 22
Zinc (Zn) mg/kg 109 101 7.6 69.5 70.1 0.86 97.6 137 34
Zirconium (Zr) mg/kg <1.0 <1.0 - <1.0 <1.0 - <1.0 1.6 -

Acenaphthene mg/kg <0.020 <0.020 - <0.0050 <0.0050 - <0.022 <0.025 -
Acenaphthylene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 - <0.0050 <0.0050 -
Acridine mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Anthracene mg/kg <0.0040 <0.0040 - <0.0040 <0.0040 - <0.0040 <0.0040 -
Benz(a)anthracene mg/kg 0.015 0.013 14 <0.010 <0.010 - 0.016 0.018 12
Benzo(a)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Benzo(b&j)fluoranthene mg/kg 0.034 0.030 13 0.022 <0.010 - 0.054 0.054 0
Benzo(e)pyrene mg/kg 0.031 0.028 10 <0.020 <0.010 - 0.045 <0.050 11
Benzo(g,h,i)perylene mg/kg 0.012 0.011 8.7 <0.010 <0.010 - 0.014 0.01 0
Benzo(k)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Chrysene mg/kg 0.076 0.067 13 0.050 0.011 128 0.127 0.130 2.3
Dibenz(a,h)anthracene mg/kg 0.0065 0.0056 15 <0.0050 <0.0050 - 0.0081 0.0081 0
Fluoranthene mg/kg 0.014 0.013 7.4 <0.010 <0.010 - 0.020 0.021 4.9
Fluorene mg/kg 0.040 0.036 11 <0.010 <0.010 - 0.027 0.030 11
Indeno(1,2,3-c,d)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
1-Methylnaphthalene mg/kg 0.231 0.209 10 0.062 0.025 85 0.244 0.27 10
2-Methylnaphthalene mg/kg 0.418 0.371 12 0.071 0.033 73 0.433 0.48 10
Naphthalene mg/kg 0.118 0.106 11 0.040 0.015 91 0.103 0.117 13
Perylene mg/kg <0.010 <0.010 - 0.022 < 0.010 - 0.011 <0.020 58
Phenanthrene mg/kg 0.266 0.239 11 0.127 0.031 122 0.322 0.347 7.5
Pyrene mg/kg 0.026 0.021 21 0.012 <0.010 - 0.034 0.035 2.9
Quinoline mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Table A.18:  Field Duplicate Results for Sediment Samples, 2017     

Polycyclic Aromatic Hydrocarbons (Soil)

Metals (Soil)

Organic / Inorganic Carbon (Soil)

Particle Size (Soil)

Particle Size

Notes: RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting Limit.. The RPD 
was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 



Parameter Units
RG_FO23-

1_SE_2018090
8-1130

RG_DUP_SE_2
0180908-1130

RPD (%)
RG_MI25-

3_SE_2018091
0-0930

RG_DUP_SE_2
0180910-0930

RPD (%)

Physical Tests
Moisture % 89.3 84.7 5.3 76.7 83.5 8.49
pH (1:9) 7.1 - - - - -
pH (1:2 soil:water) pH - 7.39 - 7.41 7.43 0.27
Particle Size
% Gravel (>2mm) % <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.00mm - 1.00mm) % <1.0 <1.0 - <1.0 <1.0 -
% Sand (1.00mm - 0.50mm) % <1.0 <1.0 - <1.0 7.5 -
% Sand (0.50mm - 0.25mm) % <1.0 <1.0 - 7.3 21.3 98
% Sand (0.25mm - 0.125mm) % 2.5 1.6 44 19 21.6 13
% Sand (0.125mm - 0.063mm) % 6.8 3.8 57 12.2 11.2 8.5
% Silt (0.063mm - 0.0312mm) % 39 37.9 2.9 26.5 14 62
% Silt (0.0312mm - 0.004mm) % 43.8 46.1 5.1 28.5 17.6 47
% Clay (<4um) % 7.2 10.1 34 5.4 5.8 7.1
Organic / Inorganic Carbon
Total Organic Carbon (63 µm) % 9.45 9.39 0.64 2.35 2.51 6.6
Metals
Aluminum (Al) mg/kg 5,210 6,230 18 10,700 12,000 11
Antimony (Sb) mg/kg 0.49 0.410 18 0.640 0.650 1.6
Arsenic (As) mg/kg 3.88 4.32 11 10.4 10.7 2.8
Barium (Ba) mg/kg 193 213 9.9 152 150 1.3
Beryllium (Be) mg/kg 0.420 0.450 6.9 0.750 0.800 6.5
Bismuth (Bi) mg/kg <0.20 <0.20 - 0.220 0.240 8.7
Boron (B) mg/kg 40.2 21.4 61 7.5 8.9 17
Cadmium (Cd) mg/kg 3.530 3.270 7.6 1.460 1.250 15
Calcium (Ca) mg/kg 96,800 92,000 5.1 14,500 16,700 14
Chromium (Cr) mg/kg 11.6 14.1 19 15.8 17.4 10
Cobalt (Co) mg/kg 4.76 5.00 4.9 8.52 8.37 1.8
Copper (Cu) mg/kg 11.0 11.5 4.4 26.9 25.3 6.1
Iron (Fe) mg/kg 10,500 11,700 11 21,100 22,300 5.5
Lead (Pb) mg/kg 6.3 6.3 0.32 17.9 21.0 16
Lithium (Li) mg/kg 7.1 7.2 1.4 15.8 17.8 12
Magnesium (Mg) mg/kg 12,200 13,600 11 6,050 6,460 6.6
Manganese (Mn) mg/kg 544 593 8.6 554 513 7.7
Mercury (Hg) mg/kg 0.0399 0.0356 11 0.0430 0.0266 47
Molybdenum (Mo) mg/kg 1.26 1.25 0.8 5.52 5.55 0.54
Nickel (Ni) mg/kg 34.5 33.2 3.8 32.1 30.5 5.1
Phosphorus (P) mg/kg 1,080 1,260 15 1,340 1,370 2.2
Potassium (K) mg/kg 1,630 1,930 17 1,780 2,200 21
Selenium (Se) mg/kg 8.97 8.37 6.9 1.17 0.860 31
Silver (Ag) mg/kg 0.130 0.120 8.0 0.160 0.130 21
Sodium (Na) mg/kg 116 108 7.1 67 70 4.4
Strontium (Sr) mg/kg 82.4 80.7 2.1 45.8 50.3 9.4
Sulfur (S) mg/kg 2,000 1,900 5.1 <1,000 <1,000 -
Thallium (Tl) mg/kg 0.206 0.195 5.5 0.699 0.670 4
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 25.4 25.3 0.39 9.10 7.40 21
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 1.23 1.14 7.6 0.865 0.868 0.35
Vanadium (V) mg/kg 19.5 22.6 15 29.0 31.1 7.0
Zinc (Zn) mg/kg 172 174 1.2 136 144 5.7
Zirconium (Zr) mg/kg <1.0 <1.0 - 1.0 <1.0 0
Polycyclic Aromatic Hydrocarbons Metals
Acenaphthene mg/kg <0.032 0.033 3.1 <0.010 <0.063 -
Acenaphthylene mg/kg <0.020 <0.010 - <0.010 <0.015 -
Acridine mg/kg <0.073 <0.080 - <0.020 <0.15 -
Anthracene mg/kg <0.016 <0.0090 - <0.0080 <0.012 -
Benz(a)anthracene mg/kg <0.040 0.033 - <0.020 0.037 60
Benzo(a)pyrene mg/kg <0.040 0.021 62 <0.020 <0.030 -
Benzo(b&j)fluoranthene mg/kg 0.056 0.055 1.8 <0.020 0.084 123
Benzo(e)pyrene mg/kg 0.060 0.058 3.4 <0.020 0.093 129
Benzo(g,h,i)perylene mg/kg <0.040 0.021 62 <0.020 0.039 64
Benzo(k)fluoranthene mg/kg <0.040 <0.020 - <0.020 <0.030 -
Chrysene mg/kg 0.135 0.140 3.6 <0.020 0.20 164
Dibenz(a,h)anthracene mg/kg <0.020 0.012 50 <0.010 0.018 57
Fluoranthene mg/kg <0.040 0.035 13 <0.020 <0.030 -
Fluorene mg/kg 0.080 0.084 4.9 <0.020 0.165 157
Indeno(1,2,3-c,d)pyrene mg/kg <0.040 <0.020 - <0.020 <0.030 -
1-Methylnaphthalene mg/kg 0.500 0.545 8.6 <0.020 0.865 191
2-Methylnaphthalene mg/kg 0.728 0.790 8.2 <0.020 1.44 195
Naphthalene mg/kg 0.203 0.213 4.8 <0.020 0.40 181
Perylene mg/kg <0.040 <0.020 - <0.020 <0.030 -
Phenanthrene mg/kg 0.439 0.473 7.5 <0.020 0.649 188
Pyrene mg/kg <0.050 0.047 6.2 <0.020 0.055 93
Quinoline mg/kg <0.040 <0.020 - <0.020 <0.030 -

Table A.19:  Field Duplicate Results for Sediment Analyses, 2018   

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results 
were <LRL. 

18-11 RAEMPProgram 
L2162856

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = 
Laboratory Reporting Limit.
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Parameter Units
RG_EL20-

1_SE_2018091
1-0930

RG_DUP_SE_2
0180911-0930

RPD (%)
RG_ELUGH1_
SE_20180911-

1410

RG_DUP_SE_2
0180911-1410

RPD (%)

Physical Tests
Moisture % 39.1 34.9 11 37.2 38.5 3.4
pH (1:9) - - - - - -
pH (1:2 soil:water) pH 7.86 7.78 1.0 7.96 7.93 0.38
Particle Size
% Gravel (>2mm) % 6.8 5.3 25 <1.0 <1.0 -
% Sand (2.00mm - 1.00mm) % 3.4 3.4 0 <1.0 <1.0 -
% Sand (1.00mm - 0.50mm) % 5.1 6.1 18 1.4 1.6 13
% Sand (0.50mm - 0.25mm) % 12.0 12.6 4.9 26.2 28.3 7.7
% Sand (0.25mm - 0.125mm) % 16.4 17.6 7.1 27.7 28.9 4.2
% Sand (0.125mm - 0.063mm) % 16.4 14.3 14 18.1 16.5 9.2
% Silt (0.063mm - 0.0312mm) % 17.2 17.2 0 12.4 11.8 5.0
% Silt (0.0312mm - 0.004mm) % 19.5 20.0 2.5 12.2 10.7 13
% Clay (<4um) % 3.3 3.6 8.7 2.2 2.1 4.7
Organic / Inorganic Carbon
Total Organic Carbon (63 µm) % 2.91 2.99 2.7 2.15 2.10 2.4
Metals
Aluminum (Al) mg/kg 6,170 5,470 12 6,420 5,000 25
Antimony (Sb) mg/kg 0.370 0.380 2.7 0.470 0.460 2
Arsenic (As) mg/kg 4.40 4.44 0.90 5.00 4.76 4.9
Barium (Ba) mg/kg 108 103 4.7 109 106 2.8
Beryllium (Be) mg/kg 0.42 0.44 4.7 0.51 0.44 15
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 9.80 8.80 11 10.2 7.0 37
Cadmium (Cd) mg/kg 0.625 0.582 7 0.589 0.58 0.85
Calcium (Ca) mg/kg 86,100 74,800 14 81,000 74,000 9.0
Chromium (Cr) mg/kg 15.3 14.1 8.2 15.8 13.1 19
Cobalt (Co) mg/kg 3.26 3.41 4.5 3.58 3.49 2.5
Copper (Cu) mg/kg 7.01 7.30 4.1 7.62 7.49 1.7
Iron (Fe) mg/kg 9,940 9,720 2.2 11,000 10,500 4.7
Lead (Pb) mg/kg 4.75 5.16 8.3 5.69 5.26 7.9
Lithium (Li) mg/kg 8.80 8.70 1.1 9.60 8.40 13
Magnesium (Mg) mg/kg 14,000 13,700 2.2 14,100 13,300 5.8
Manganese (Mn) mg/kg 351 366 4.2 342 336 1.8
Mercury (Hg) mg/kg 0.0197 0.0183 7.4 0.0222 0.0231 4.0
Molybdenum (Mo) mg/kg 1.11 1.13 1.8 1.20 1.15 4.3
Nickel (Ni) mg/kg 13.4 13.8 2.9 14.3 13.7 4.3
Phosphorus (P) mg/kg 1,230 1,140 7.6 1,290 1,180 8.9
Potassium (K) mg/kg 1,850 1,560 17 1,880 1,390 30
Selenium (Se) mg/kg 0.81 0.84 3.6 0.58 0.60 3.4
Silver (Ag) mg/kg 0.11 0.11 0 0.11 0.11 0.0
Sodium (Na) mg/kg 104 85 20 95 89 6.5
Strontium (Sr) mg/kg 108 94.7 13 109 100 8.6
Sulfur (S) mg/kg <1,000 <1,000 - <1,000 <1,000 -
Thallium (Tl) mg/kg 0.176 0.173 1.7 0.180 0.151 18
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 21.3 19.0 11 15.4 16.7 8.1
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 1.06 0.961 9.8 1.07 0.965 10
Vanadium (V) mg/kg 29.0 26.1 11 32.0 26.7 18
Zinc (Zn) mg/kg 58.3 59.5 2.0 67.9 66.3 2.4
Zirconium (Zr) mg/kg <1.0 <1.0 - <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons Metals
Acenaphthene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 -
Acenaphthylene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 -
Acridine mg/kg <0.010 <0.010 - <0.010 <0.010 -
Anthracene mg/kg <0.0040 <0.0040 - <0.0040 <0.0040 -
Benz(a)anthracene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(a)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(b&j)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(e)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(g,h,i)perylene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(k)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Chrysene mg/kg 0.016 0.023 36 0.010 0.013 26
Dibenz(a,h)anthracene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 -
Fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Fluorene mg/kg <0.010 0.010 0 <0.010 <0.010 -
Indeno(1,2,3-c,d)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
1-Methylnaphthalene mg/kg 0.045 0.065 36 0.014 0.020 35
2-Methylnaphthalene mg/kg 0.071 0.103 37 0.020 0.024 18
Naphthalene mg/kg 0.022 0.035 46 <0.010 0.010 0
Perylene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Phenanthrene mg/kg 0.047 0.066 34 0.024 0.028 15
Pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Quinoline mg/kg <0.010 <0.010 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results 
were <LRL. 

Table A.19:  Field Duplicate Results for Sediment Analyses, 2018   

Program 18-11 RAEMP
L2163882

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = 
Laboratory Reporting Limit.
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Table A.20:  Field Duplicate Results for Sediment Chemistry, 2019    

Parameter Units
RG_RIVER

2019-09-08_1300
RG_HACKDS_SE-5

2019-09-08_1300
RPD %

RG_RIVER
2019-09-06-1415

RG_MIULE_SE-2
2019-09-06_1415

RPD %

Physical Tests 
Moisture % 39.6 77.5 65 59.7 58.0 2.9
pH (1:2 soil:water) pH 8.25 8.00 3.1 7.21 7.70 6.6
Particle Size
% Gravel (>2mm) % <1.0 <1.0 - 24.9 50.7 68
% Sand (2.00mm - 1.00mm) % <1.0 1.3 26 4.8 3.5 31
% Sand (1.00mm - 0.50mm) % <1.0 1.9 62 4.4 2.1 71
% Sand (0.50mm - 0.25mm) % 2.5 1.7 38 7.0 4.4 46
% Sand (0.25mm - 0.125mm) % 15.0 2.1 151 11.2 8.2 31
% Sand (0.125mm - 0.063mm) % 28.3 3.3 158 10.5 7.6 32
% Silt (0.063mm - 0.0312mm) % 25.3 33.2 27 15.0 10.5 35
% Silt (0.0312mm - 0.004mm) % 24.7 46.7 62 18.4 11.4 47
% Clay (<4um) % 3.1 9.9 105 4.0 1.7 81
Organic / Inorganic Carbon
Total Organic Carbon % 2.69 10.4 118 4.28 3.82 11
Metals 
Aluminum (Al) mg/kg 3,970 8,400 72 7,760 7,270 6.5
Antimony (Sb) mg/kg 0.30 0.49 48 0.45 0.56 22
Arsenic (As) mg/kg 4.23 4.76 12 5.82 6.65 13
Barium (Ba) mg/kg 100 189 62 173 174 0.58
Beryllium (Be) mg/kg 0.35 0.58 49 0.61 0.62 1.6
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg <5.0 9.0 57 6.8 5.9 14
Cadmium (Cd) mg/kg 0.569 2.02 112 0.939 1.08 14
Calcium (Ca) mg/kg 79,400 59,500 29 44,100 45,400 2.9
Chromium (Cr) mg/kg 10.6 12.2 14 11.4 11.5 0.87
Cobalt (Co) mg/kg 2.89 5.99 70 14.4 15.6 8.0
Copper (Cu) mg/kg 5.6 15.6 94 11.5 12.4 7.5
Iron (Fe) mg/kg 8,590 13,400 44 14,900 16,200 8.4
Lead (Pb) mg/kg 4.12 8.97 74 7.73 8.98 15
Lithium (Li) mg/kg 6.60 8.00 19 10.5 10.7 1.9
Magnesium (Mg) mg/kg 18,100 6,470 95 7,540 7,860 4.2
Manganese (Mn) mg/kg 360 1,010 95 247 274 10
Mercury (Hg) mg/kg 0.018 0.075 122 0.0284 0.0294 3.5
Molybdenum (Mo) mg/kg 0.960 1.22 24 1.32 1.52 14
Nickel (Ni) mg/kg 12.6 35.1 94 40.1 42.6 6.0
Phosphorus (P) mg/kg 1,210 1,290 6.4 1,060 1,240 16
Potassium (K) mg/kg 940 1,970 71 1,430 1,260 13
Selenium (Se) mg/kg 0.870 16.6 180 1.65 1.72 4.2
Silver (Ag) mg/kg <0.10 0.21 71 0.12 0.14 15
Sodium (Na) mg/kg 86.0 81.0 6.0 82.0 78.0 5.0
Strontium (Sr) mg/kg 86.5 55.1 44 71.0 70.4 0.85
Sulfur (S) mg/kg <1,000 <1,000 - 1,100 <1,000 9.5
Thallium (Tl) mg/kg 0.122 0.312 88 0.346 0.343 0.87
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 12.6 11.8 6.6 15.7 18.9 18
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 0.777 0.949 20 0.767 0.853 11
Vanadium (V) mg/kg 18.5 23.9 25 23.8 26.1 9.2
Zinc (Zn) mg/kg 57.4 137 82 112 170 41
Zirconium (Zr) mg/kg <1.0 <1.0 - <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg <0.0052 <0.11 - <0.0070 <0.0070 -
Acenaphthylene mg/kg <0.0050 <0.012 - <0.0050 <0.0050 -
Acridine mg/kg <0.010 <0.17 - <0.010 <0.010 -
Anthracene mg/kg <0.0040 <0.0096 - <0.0040 <0.0040 -
Benz(a)anthracene mg/kg <0.010 0.063 145 <0.010 <0.010 -
Benzo(a)pyrene mg/kg <0.010 0.052000 135 <0.010 <0.010 -
Benzo(b&j)fluoranthene mg/kg 0.0130 0.207 176 0.0180 0.0200 11
Benzo(b+j+k)fluoranthene mg/kg <0.015 0.218 174 0.019 0.021 10
Benzo(e)pyrene mg/kg 0.015 0.224 175 0.019 0.023 19
Benzo(g,h,i)perylene mg/kg - - - - - -
Benzo(k)fluoranthene mg/kg <0.010 <0.024 - <0.010 <0.010 -
Chrysene mg/kg 0.027 0.440 177 0.037 0.040 7.8
Dibenz(a,h)anthracene mg/kg - - - - - -
Fluoranthene mg/kg <0.010 0.068 149 0.019 0.018 5.4
Fluorene mg/kg 0.016 0.276 178 0.014 0.015 6.9
Indeno(1,2,3-c,d)pyrene mg/kg - - - - - -
1-Methylnaphthalene mg/kg 0.076 0.458 143 0.090 0.096 6.5
2-Methylnaphthalene mg/kg 0.113 0.922 156 0.130 0.139 6.7
Naphthalene mg/kg 0.035 0.228 147 0.046 0.052 12
Perylene mg/kg 0.016 <0.024 40 <0.010 <0.010 -
Phenanthrene mg/kg 0.080 1.29 177 0.103 0.110 6.6
Pyrene mg/kg <0.010 0.112 167 0.018 0.019 5.4
Quinoline mg/kg <0.010 <0.024 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory 
Reporting Limit.
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Table A.20:  Field Duplicate Results for Sediment Chemistry, 2019    

Parameter Units
RG_RIVER

2019-09-07_1330
RG_MIDCO_SE-2
2019-09-07_1330

RPD %
RG_RIVER

2019-09-09_1100
RG_EL1_SE

2019-09-09_1100
RPD %

Physical Tests 
Moisture % 36.6 34.0 7.4 47.8 50.1 4.7
pH (1:2 soil:water) pH 7.20 7.46 3.5 7.62 8.25 7.9
Particle Size
% Gravel (>2mm) % 31.0 30.9 0.32 <1.0 <1.0 -
% Sand (2.00mm - 1.00mm) % 19.4 14.2 31 <1.0 <1.0 -
% Sand (1.00mm - 0.50mm) % 20.3 20.3 0 <1.0 <1.0 -
% Sand (0.50mm - 0.25mm) % 7.5 9.9 28 1.50 2.70 57
% Sand (0.25mm - 0.125mm) % 3.5 5.5 44 15.5 20.1 26
% Sand (0.125mm - 0.063mm) % 2.6 3.9 40 24.4 16.9 36
% Silt (0.063mm - 0.0312mm) % 5.9 6.4 8 26.3 25.5 3
% Silt (0.0312mm - 0.004mm) % 7.6 7.4 2.7 27.8 29.0 4.2
% Clay (<4um) % 2.2 1.5 38 4.4 5.3 19
Organic / Inorganic Carbon
Total Organic Carbon % 3.21 2.36 31 3.30 3.76 13.0
Metals 
Aluminum (Al) mg/kg 15,200 14,900 2.0 5,580 6,090 8.7
Antimony (Sb) mg/kg 0.37 0.35 5.6 0.44 0.48 8.7
Arsenic (As) mg/kg 8.31 8.14 2.1 5.13 5.78 12
Barium (Ba) mg/kg 103 108 4.7 126 156 21
Beryllium (Be) mg/kg 1.05 1.03 1.9 0.47 0.54 14
Bismuth (Bi) mg/kg 0.2400 0.2300 4.3 <0.20 <0.20 -
Boron (B) mg/kg 10.5 10.7 1.9 6.2 8.5 31
Cadmium (Cd) mg/kg 0.765 0.786 2.7 0.770 0.890 14
Calcium (Ca) mg/kg 21,800 29,500 30 67,900 73,500 7.9
Chromium (Cr) mg/kg 17.5 17.5 0 12.7 14.7 15
Cobalt (Co) mg/kg 24.4 23.7 2.9 3.77 4.11 8.6
Copper (Cu) mg/kg 19.2 18.5 3.7 9.11 10.5 14
Iron (Fe) mg/kg 27,500 26,700 3.0 10,900 11,800 7.9
Lead (Pb) mg/kg 13.6 13.2 3.0 5.80 6.41 10
Lithium (Li) mg/kg 26.0 27.7 6.3 8.60 9.70 12
Magnesium (Mg) mg/kg 7,490 7,190 4.1 14,800 16,400 10
Manganese (Mn) mg/kg 565 479 16 377 407 7.7
Mercury (Hg) mg/kg 0.0168 0.0168 0 0.0270 0.0281 4.0
Molybdenum (Mo) mg/kg 1.60 1.81 12 1.20 1.28 6.5
Nickel (Ni) mg/kg 52.3 52.3 0 17.000 18.500 8.5
Phosphorus (P) mg/kg 1,090 1,070 1.9 1,160 1,280 9.8
Potassium (K) mg/kg 2,760 2,870 3.9 1,140 1,470 25
Selenium (Se) mg/kg 0.710 0.800 12 1.49 1.65 10
Silver (Ag) mg/kg <0.10 <0.10 - 0.14 0.15 6.9
Sodium (Na) mg/kg 84.0 88.0 4.7 82.0 96.0 16
Strontium (Sr) mg/kg 46.1 62.2 30 88.3 96.5 8.9
Sulfur (S) mg/kg <1,000 <1,000 - <1,000 <1,000 -
Thallium (Tl) mg/kg 0.287 0.287 0 0.168 0.207 21
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 12.4 10.2 19 17.50 19.70 12
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 0.471 0.491 4.2 0.87 0.95 9.7
Vanadium (V) mg/kg 25.6 26.2 2.3 23.200 27.600 17
Zinc (Zn) mg/kg 122 124 1.6 72.9 79.8 9.0
Zirconium (Zr) mg/kg 1.2 1.2 0 <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg <0.0050 <0.0050 - <0.0058 <0.0072 -
Acenaphthylene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 -
Acridine mg/kg <0.010 <0.010 - <0.010 <0.010 -
Anthracene mg/kg <0.0040 <0.0040 - <0.0040 <0.0040 -
Benz(a)anthracene mg/kg <0.010 <0.010 - <0.010 0.01800 57
Benzo(a)pyrene mg/kg <0.010 <0.010 - <0.010 0.015 40
Benzo(b&j)fluoranthene mg/kg <0.010 <0.010 - 0.0150 0.030 67
Benzo(b+j+k)fluoranthene mg/kg <0.015 <0.015 - 0.0170 0.0360 72
Benzo(e)pyrene mg/kg <0.010 <0.010 - 0.015 0.022 38
Benzo(g,h,i)perylene mg/kg - - - - - -
Benzo(k)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Chrysene mg/kg 0.012 0.011 8.7 0.027 0.042 43
Dibenz(a,h)anthracene mg/kg - - - - - -
Fluoranthene mg/kg <0.010 <0.010 - <0.010 0.020 67
Fluorene mg/kg <0.010 <0.010 - 0.013 0.015 14
Indeno(1,2,3-c,d)pyrene mg/kg - - - - - -
1-Methylnaphthalene mg/kg 0.025 0.033 28 0.0540 0.0910 51
2-Methylnaphthalene mg/kg 0.03900 0.04900 23 0.081 0.14 53
Naphthalene mg/kg 0.014 0.016 13 0.027 0.052 63
Perylene mg/kg <0.010 <0.010 - 0.01 0.02 21
Phenanthrene mg/kg 0.02800 0.02900 3.5 0.070 0.108 43
Pyrene mg/kg <0.010 <0.010 - 0.011 0.021 63
Quinoline mg/kg <0.010 <0.010 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory 
Reporting Limit.
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Table A.20:  Field Duplicate Results for Sediment Chemistry, 2019    

Parameter Units
RG_RIVER

2019-09-10_0900
RG_MIDAG_SE-1
2019-09-10_0900

RPD %
RG_RIVER

2019-09-11_1130
RG_MICOMP_SE-3
2019-09-11_1130

RPD %

Physical Tests 
Moisture % 40.2 38.9 3.3 69.8 69.1 1.0
pH (1:2 soil:water) pH 7.14 7.33 2.6 7.20 7.31 1.5
Particle Size
% Gravel (>2mm) % <1.0 1.20 18 <1.0 1.0 0
% Sand (2.00mm - 1.00mm) % 11.1 8.1 31 1.9 9.3 132
% Sand (1.00mm - 0.50mm) % 36.9 39.2 6.0 8.7 19.0 74
% Sand (0.50mm - 0.25mm) % 25.4 26.3 3.5 16.4 21.8 28
% Sand (0.25mm - 0.125mm) % 7.0 6.8 2.9 9.0 9.4 4.3
% Sand (0.125mm - 0.063mm) % 3.2 3.4 6.1 5.3 4.7 12
% Silt (0.063mm - 0.0312mm) % 6.1 6.5 6.3 23.4 14.3 48
% Silt (0.0312mm - 0.004mm) % 7.8 7.4 5.3 29.3 17.3 52
% Clay (<4um) % 2.0 1.1 58 6.0 3.1 64
Organic / Inorganic Carbon
Total Organic Carbon % 2.59 2.65 2.3 6.73 5.31 24
Metals 
Aluminum (Al) mg/kg 10,900 10,800 0.92 5,410 7,300 30
Antimony (Sb) mg/kg 0.43 0.45 4.5 0.68 0.90 28
Arsenic (As) mg/kg 8.73 9.11 4.3 5.85 7.30 22
Barium (Ba) mg/kg 104 102 1.9 173 277 46
Beryllium (Be) mg/kg 0.83 0.89 7.0 0.50 0.61 20
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 10.8 7.9 31 14.8 11.3 27
Cadmium (Cd) mg/kg 0.765 0.751 1.8 1.16 1.45 22
Calcium (Ca) mg/kg 57,600 60,700 5.2 47,400 56,300 17
Chromium (Cr) mg/kg 14.2 13.4 5.8 9.72 13.6 33
Cobalt (Co) mg/kg 18.8 20.4 8.2 5.48 7.12 26
Copper (Cu) mg/kg 14.9 14.5 2.7 11.00 13.9 23
Iron (Fe) mg/kg 20,800 21,000 0.96 14,300 16,700 15
Lead (Pb) mg/kg 11.1 12.2 9.4 7.91 9.23 15
Lithium (Li) mg/kg 17.0 18.8 10 6.80 8.30 20
Magnesium (Mg) mg/kg 9,030 7,390 20 6,350 7,120 11
Manganese (Mn) mg/kg 486 453 7.0 316 397 23
Mercury (Hg) mg/kg 0.0203 0.0196 3.5 0.0352 0.0430 20
Molybdenum (Mo) mg/kg 1.71 1.85 7.9 1.53 1.78 15
Nickel (Ni) mg/kg 44.3 42.7 3.7 27.3 35.3 26
Phosphorus (P) mg/kg 1,060 1,190 12 1,220 1,320 8
Potassium (K) mg/kg 2,140 2,010 6.3 960 1,510 45
Selenium (Se) mg/kg 0.770 0.670 14 1.97 2.88 38
Silver (Ag) mg/kg 0.10 0.11 9.5 0.16 0.19 17
Sodium (Na) mg/kg 89 79 12 75 108 36
Strontium (Sr) mg/kg 87.8 95.3 8.2 75.3 102 30
Sulfur (S) mg/kg <1,000 <1,000 - <1,000 <1,000 -
Thallium (Tl) mg/kg 0.474 0.484 2.1 0.169 0.261 43
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 13.6 5.80 80 16.40 32.50 66
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 0.539 0.626 15 0.838 1.00 18
Vanadium (V) mg/kg 24.2 22.7 6.4 25.5 34.9 31
Zinc (Zn) mg/kg 118 121 2.5 96.7 115 17
Zirconium (Zr) mg/kg 1.00 <1.0 0 <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg <0.0050 <0.0070 - <0.020 <0.016 -
Acenaphthylene mg/kg <0.0050 <0.0050 - <0.0080 <0.0080 -
Acridine mg/kg <0.010 <0.010 - <0.025 <0.030 -
Anthracene mg/kg <0.0040 <0.0040 - <0.0064 <0.0064 -
Benz(a)anthracene mg/kg <0.010 <0.010 - 0.025 0.024 4.1
Benzo(a)pyrene mg/kg <0.010 <0.010 - 0.032 0.018 56
Benzo(b&j)fluoranthene mg/kg 0.022 0.023 4.4 0.056 0.046 20
Benzo(b+j+k)fluoranthene mg/kg 0.023 0.024 4.3 0.063 0.051 21
Benzo(e)pyrene mg/kg 0.027 0.027 0 0.085 0.049 54
Benzo(g,h,i)perylene mg/kg - - - - - -
Benzo(k)fluoranthene mg/kg <0.010 <0.010 - <0.016 <0.016 -
Chrysene mg/kg 0.034 0.037 8.5 0.091 0.088 3.4
Dibenz(a,h)anthracene mg/kg - - - - - -
Fluoranthene mg/kg 0.013 0.014 7.4 0.031 0.032 3.2
Fluorene mg/kg 0.011 0.015 31 0.030 0.036 18
Indeno(1,2,3-c,d)pyrene mg/kg - - - - - -
1-Methylnaphthalene mg/kg 0.094 0.149 45 0.255 0.236 7.7
2-Methylnaphthalene mg/kg 0.142 0.232 48 0.374 0.344 8.4
Naphthalene mg/kg 0.061 0.094 43 0.134 0.134 0
Perylene mg/kg <0.010 <0.010 - <0.016 <0.016 -
Phenanthrene mg/kg 0.104 0.124 18 0.290 0.286 1.4
Pyrene mg/kg 0.0130 0.0160 21 0.035 0.034 2.9
Quinoline mg/kg <0.010 <0.010 - <0.016 <0.016 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory 
Reporting Limit.
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Table A.20:  Field Duplicate Results for Sediment Chemistry, 2019    

Parameter Units
RG_RIVER

2019-09-15_0831
RG_FODGH_SE-1
2019-09-15_0831

RPD %
RG_RIVER

2019-09-12_0850

RG_GH_SCW3_SE-
1

2019-09-12_0850
RPD %

Physical Tests 
Moisture % 81.8 74.6 9.2 49.6 45.3 9.1
pH (1:2 soil:water) pH 7.60 7.16 6.0 7.70 7.52 2.4
Particle Size
% Gravel (>2mm) % 1.3 <1.0 26 2.6 2.9 11
% Sand (2.00mm - 1.00mm) % 1.2 <1.0 18 <1.0 <1.0 -
% Sand (1.00mm - 0.50mm) % 1.4 <1.0 33 1.1 1.5 31
% Sand (0.50mm - 0.25mm) % 3.0 <1.0 100 4.7 7.3 43
% Sand (0.25mm - 0.125mm) % 8.0 5.0 46 13.7 16.0 15
% Sand (0.125mm - 0.063mm) % 10.4 10.9 4.7 20.0 20.0 0
% Silt (0.063mm - 0.0312mm) % 31.2 35.3 12 23.4 21.5 8.5
% Silt (0.0312mm - 0.004mm) % 36.9 41.2 11 27.7 24.7 11
% Clay (<4um) % 6.6 5.8 13 5.9 5.7 3.4
Organic / Inorganic Carbon
Total Organic Carbon % 7.6 6.2 20 4.49 3.97 12
Metals 
Aluminum (Al) mg/kg 6,560 11,600 56 6,640 7,930 18
Antimony (Sb) mg/kg 0.51 0.35 37 0.44 0.54 20
Arsenic (As) mg/kg 4.88 5.50 12 5.01 6.88 31
Barium (Ba) mg/kg 215 220 2.3 120 155 25
Beryllium (Be) mg/kg 0.55 0.74 29 0.51 0.63 21
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 18.8 11.0 52 9.1 8.0 13
Cadmium (Cd) mg/kg 1.40 0.938 40 0.840 1.06 23
Calcium (Ca) mg/kg 56,700 44,800 23 49,700 69,500 33
Chromium (Cr) mg/kg 11.7 15.9 30 15.8 19.2 19
Cobalt (Co) mg/kg 5.39 5.74 6.3 3.86 5.00 26
Copper (Cu) mg/kg 12.8 15.2 17 11.5 14.3 22
Iron (Fe) mg/kg 14,000 19,100 31 11,300 15,300 30
Lead (Pb) mg/kg 8.74 12.5 35 6.76 8.68 25
Lithium (Li) mg/kg 9.70 16.8 54 10.1 12.4 20
Magnesium (Mg) mg/kg 12,800 11,900 7 13,400 19,100 35
Manganese (Mn) mg/kg 533 172 102 355 443 22
Mercury (Hg) mg/kg 0.0436 0.0403 7.9 0.0446 0.0377 17
Molybdenum (Mo) mg/kg 1.18 1.08 8.8 1.07 1.33 22
Nickel (Ni) mg/kg 32.1 22.4 36 18.4 23.5 24
Phosphorus (P) mg/kg 1,510 1,550 3 1,140 1,670 38
Potassium (K) mg/kg 1,420 2,350 49 1,530 1,720 12
Selenium (Se) mg/kg 5.44 2.27 82 2.27 2.64 15
Silver (Ag) mg/kg 0.21 0.17 21 0.17 0.22 26
Sodium (Na) mg/kg 82 98 18 91 117 25
Strontium (Sr) mg/kg 69.7 64.8 7.3 75.5 97.5 25
Sulfur (S) mg/kg 1,200 2,200 59 <1,000 <1,000 -
Thallium (Tl) mg/kg 0.161 0.256 46 0.189 0.217 14
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 15.0 7.70 64 11.2 13.8 21
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 1.15 0.972 17 1.05 1.31 22
Vanadium (V) mg/kg 24.3 24.3 0 28.7 35.5 21
Zinc (Zn) mg/kg 114 120 5.1 76.7 105 31
Zirconium (Zr) mg/kg 1.00 1.3 26 <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg <0.021 <0.010 - <0.0050 <0.0050 -
Acenaphthylene mg/kg <0.014 <0.010 - <0.0050 <0.0050 -
Acridine mg/kg <0.027 <0.020 - <0.010 <0.010 -
Anthracene mg/kg 0.019 <0.0080 81 <0.0040 <0.0040 -
Benz(a)anthracene mg/kg <0.027 <0.020 - <0.010 <0.010 -
Benzo(a)pyrene mg/kg <0.027 <0.020 - <0.010 <0.010 -
Benzo(b&j)fluoranthene mg/kg 0.035 <0.020 55 <0.010 <0.010 -
Benzo(b+j+k)fluoranthene mg/kg 0.039 0.021 60 <0.015 <0.015 -
Benzo(e)pyrene mg/kg 0.032 <0.020 46 <0.010 <0.010 -
Benzo(g,h,i)perylene mg/kg - - - - - -
Benzo(k)fluoranthene mg/kg <0.027 <0.020 - <0.010 <0.010 -
Chrysene mg/kg 0.070 0.042 50 0.019 0.016 17
Dibenz(a,h)anthracene mg/kg - - - - - -
Fluoranthene mg/kg <0.027 <0.020 - <0.010 <0.010 -
Fluorene mg/kg 0.046 <0.020 79 <0.010 <0.010 -
Indeno(1,2,3-c,d)pyrene mg/kg - - - - - -
1-Methylnaphthalene mg/kg 0.214 0.045 131 0.031 0.033 6.3
2-Methylnaphthalene mg/kg 0.348 0.084 122 0.043 0.050 15
Naphthalene mg/kg 0.117 0.033 112 0.015 0.018 18
Perylene mg/kg <0.027 0.029 7.1 <0.010 <0.010 -
Phenanthrene mg/kg 0.236 0.087 92 0.053 0.047 12
Pyrene mg/kg 0.028 <0.020 33 <0.010 <0.010 -
Quinoline mg/kg <0.027 <0.020 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory 
Reporting Limit.
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Table A.20:  Field Duplicate Results for Sediment Chemistry, 2019    

Parameter Units
RG_RIVER

2019-09-12_0910
RG_GH_SCW3_SE-2

2019-09-12_0910
RPD %

RG_RIVER
2019-09-12_0923

RG_GH_SCW3_SE-3
2019-09-12_0923

RPD %

Physical Tests 
Moisture % 58.1 54.1 7.1 53.2 51.1 4.0
pH (1:2 soil:water) pH 7.82 7.56 3.4 7.72 7.55 2.2
Particle Size
% Gravel (>2mm) % <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.00mm - 1.00mm) % <1.0 <1.0 - <1.0 <1.0 -
% Sand (1.00mm - 0.50mm) % 2.0 2.2 10 1.5 1.4 6.9
% Sand (0.50mm - 0.25mm) % 5.6 5.3 5.5 5.2 5.0 3.9
% Sand (0.25mm - 0.125mm) % 11.7 10.0 16 13.1 11.5 13
% Sand (0.125mm - 0.063mm) % 19.8 17.8 11 20.4 18.6 9.2
% Silt (0.063mm - 0.0312mm) % 23.3 26.2 12 22.3 25.1 12
% Silt (0.0312mm - 0.004mm) % 29.3 31.4 7 28.6 30.4 6.1
% Clay (<4um) % 8.3 7.0 17 8.4 7.9 6.1
Organic / Inorganic Carbon
Total Organic Carbon % 5.04 5.08 0.79 4.98 5.06 1.6
Metals 
Aluminum (Al) mg/kg 5,770 8,880 42 6,170 7,050 13
Antimony (Sb) mg/kg 0.38 0.58 42 0.47 0.44 6.6
Arsenic (As) mg/kg 4.70 6.40 31 5.32 5.29 0.57
Barium (Ba) mg/kg 119 170 35 135 136 0.74
Beryllium (Be) mg/kg 0.42 0.68 47 0.50 0.56 11
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 5.5 10.7 64 5.6 8.4 40
Cadmium (Cd) mg/kg 0.790 1.14 36 0.897 0.849 5.5
Calcium (Ca) mg/kg 44,900 65,500 37 52,200 52,100 0.19
Chromium (Cr) mg/kg 13.9 20.9 40 15.1 16.3 7.6
Cobalt (Co) mg/kg 3.58 4.97 33 4.06 3.89 4.3
Copper (Cu) mg/kg 10.9 14.9 31 12.4 11.6 6.7
Iron (Fe) mg/kg 10,800 14,800 31 12,100 12,000 0.83
Lead (Pb) mg/kg 5.96 8.78 38 7.24 6.87 5.2
Lithium (Li) mg/kg 8.10 13.0 46 9.6 10.4 8.0
Magnesium (Mg) mg/kg 12,300 15,900 26 13,600 13,200 3.0
Manganese (Mn) mg/kg 347 486 33 377 382 1.3
Mercury (Hg) mg/kg 0.0386 0.0449 15 0.04 0.04 7.5
Molybdenum (Mo) mg/kg 0.920 1.36 39 1.14 1.06 7.3
Nickel (Ni) mg/kg 17.2 24.2 34 19.6 18.6 5.2
Phosphorus (P) mg/kg 1,110 1,470 28 1,180 1,170 0.85
Potassium (K) mg/kg 1,220 2,120 54 1,220 1,570 25
Selenium (Se) mg/kg 1.05 1.70 47 1.28 1.19 7.3
Silver (Ag) mg/kg 0.16 0.25 44 0.20 0.19 5.1
Sodium (Na) mg/kg 72 97 30 75 82 8.9
Strontium (Sr) mg/kg 72.4 111 42 82.7 83.5 0.96
Sulfur (S) mg/kg <1,000 <1,000 - <1,000 <1,000 -
Thallium (Tl) mg/kg 0.156 0.256 49 0.186 0.194 4.2
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 8.60 14.7 52 8.00 13.3 50
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 0.832 1.30 44 1.01 0.984 2.6
Vanadium (V) mg/kg 24.8 37.4 41 26.7 29.6 10
Zinc (Zn) mg/kg 73.3 101 32 83.5 79.5 4.9
Zirconium (Zr) mg/kg <1.0 <1.0 - <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 -
Acenaphthylene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 -
Acridine mg/kg <0.010 <0.010 - <0.010 <0.010 -
Anthracene mg/kg <0.0040 <0.0040 - <0.0040 <0.0040 -
Benz(a)anthracene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(a)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(b&j)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(b+j+k)fluoranthene mg/kg <0.015 <0.015 - <0.015 <0.015 -
Benzo(e)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(g,h,i)perylene mg/kg - - - - - -
Benzo(k)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Chrysene mg/kg 0.020 0.018 11 0.027 0.021 25
Dibenz(a,h)anthracene mg/kg - - - - - -
Fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Fluorene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Indeno(1,2,3-c,d)pyrene mg/kg - - - - - -
1-Methylnaphthalene mg/kg 0.048 0.038 23 0.065 0.051 24
2-Methylnaphthalene mg/kg 0.060 0.049 20 0.082 0.064 25
Naphthalene mg/kg 0.026 0.020 26 0.033 0.027 20
Perylene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Phenanthrene mg/kg 0.065 0.053 20 0.096 0.071 30
Pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Quinoline mg/kg <0.010 <0.010 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory 
Reporting Limit.
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Table A.20:  Field Duplicate Results for Sediment Chemistry, 2019    

Parameter Units
RG_RIVER

2019-09-12_0946
RG_GH_SCW3_SE-4

2019-09-12_0946
RPD %

RG_RIVER_SE-5
2019-09-12_1000

RG_GH_SCW3_SE-5
2019-09-12_1000

RPD %

Physical Tests 
Moisture % 40.1 40.0 0.25 35.1 29.8 16
pH (1:2 soil:water) pH 7.88 7.84 0.51 7.80 7.83 0.38
Particle Size
% Gravel (>2mm) % <1.0 <1.0 - 1.8 1.9 5.4
% Sand (2.00mm - 1.00mm) % <1.0 <1.0 - <1.0 <1.0 -
% Sand (1.00mm - 0.50mm) % <1.0 <1.0 - 1.0 <1.0 0
% Sand (0.50mm - 0.25mm) % <1.0 <1.0 - 1.5 1.3 14
% Sand (0.25mm - 0.125mm) % 10.1 9.2 9.3 8.0 7.5 6.5
% Sand (0.125mm - 0.063mm) % 28.8 29.8 3.4 34.4 34.4 0
% Silt (0.063mm - 0.0312mm) % 26.9 26.4 1.9 24.8 25.8 4.0
% Silt (0.0312mm - 0.004mm) % 27.7 27.9 0.72 23.2 23.7 2.1
% Clay (<4um) % 5.7 6.0 5.1 5.1 4.5 13
Organic / Inorganic Carbon
Total Organic Carbon % 3.58 3.34 6.9 3.37 3.17 6.1
Metals 
Aluminum (Al) mg/kg 4,370 7,330 51 6,230 6,270 0.64
Antimony (Sb) mg/kg 0.35 0.40 13 0.38 0.36 5.4
Arsenic (As) mg/kg 4.22 4.94 16 4.86 4.45 8.8
Barium (Ba) mg/kg 104 134 25 128 121 5.6
Beryllium (Be) mg/kg 0.41 0.53 26 0.44 0.45 2.2
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg <5.0 8.7 54 6.2 7.6 20
Cadmium (Cd) mg/kg 0.644 0.758 16 0.705 0.655 7.4
Calcium (Ca) mg/kg 47,100 54,700 15 54,700 51,100 6.8
Chromium (Cr) mg/kg 11.7 16.7 35 15.0 14.5 3.4
Cobalt (Co) mg/kg 3.13 3.69 16 3.51 3.17 10
Copper (Cu) mg/kg 8.93 10.2 13 9.85 8.57 14
Iron (Fe) mg/kg 9,540 11,200 16 10,900 10,100 7.6
Lead (Pb) mg/kg 5.60 6.43 14 6.01 5.77 4.1
Lithium (Li) mg/kg 8.3 10.5 23 8.9 9.1 2.2
Magnesium (Mg) mg/kg 13,000 15,000 14 15,500 14,600 6.0
Manganese (Mn) mg/kg 364 419 14 355 321 10
Mercury (Hg) mg/kg 0.03 0.03 5 0.03 0.02 17
Molybdenum (Mo) mg/kg 0.900 1.04 14 0.960 0.910 5.3
Nickel (Ni) mg/kg 14.6 17.4 18 16.5 14.8 11
Phosphorus (P) mg/kg 1,090 1,240 13 1,300 1,210 7.2
Potassium (K) mg/kg 940 1,680 56 1,350 1,400 3.6
Selenium (Se) mg/kg 0.780 0.970 22 1.03 0.990 4.0
Silver (Ag) mg/kg 0.14 0.17 19 0.15 0.14 6.9
Sodium (Na) mg/kg 69 88 24 87 82 5.9
Strontium (Sr) mg/kg 71.4 84.4 17 88.0 73.1 18
Sulfur (S) mg/kg <1,000 <1,000 - <1,000 <1,000 -
Thallium (Tl) mg/kg 0.139 0.180 26 0.164 0.158 3.7
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 8.50 13.9 48 12.1 12.4 2.4
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 0.783 0.949 19 0.897 0.893 0.45
Vanadium (V) mg/kg 20.6 30.5 39 26.9 26.3 2.3
Zinc (Zn) mg/kg 64.6 75.5 16 72.1 65.7 9.3
Zirconium (Zr) mg/kg <1.0 <1.0 - <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 -
Acenaphthylene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 -
Acridine mg/kg <0.010 <0.010 - <0.010 <0.010 -
Anthracene mg/kg <0.0040 <0.0040 - <0.0040 <0.0040 -
Benz(a)anthracene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(a)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(b&j)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(b+j+k)fluoranthene mg/kg <0.015 <0.015 - <0.015 <0.015 -
Benzo(e)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Benzo(g,h,i)perylene mg/kg - - - - - -
Benzo(k)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Chrysene mg/kg <0.010 0.015 40 <0.010 0.019 62
Dibenz(a,h)anthracene mg/kg - - - - - -
Fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Fluorene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Indeno(1,2,3-c,d)pyrene mg/kg - - - - - -
1-Methylnaphthalene mg/kg 0.013 0.021 47 0.015 0.030 67
2-Methylnaphthalene mg/kg 0.017 0.030 55 0.020 0.039 64
Naphthalene mg/kg <0.010 0.011 9.5 <0.010 0.017 52
Perylene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Phenanthrene mg/kg 0.027 0.037 31 0.021 0.049 80
Pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Quinoline mg/kg <0.010 <0.010 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory 
Reporting Limit.
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Table A.20:  Field Duplicate Results for Sediment Chemistry, 2019

Parameter Units
RG_RIVER

2019-09-16_1330
RG_FO22_SE-3

2019-09-16_1330
RPD %

RG_RIVER
2019-09-16_1300

RG_FO22_SE-4
2019-09-16_1300

RPD %

Physical Tests 
Moisture % 50.1 48.4 3.5 48.4 57.5 17
pH (1:2 soil:water) pH 7.96 7.95 0.13 7.96 7.97 0.13
Particle Size
% Gravel (>2mm) % <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.00mm - 1.00mm) % <1.0 <1.0 - <1.0 <1.0 -
% Sand (1.00mm - 0.50mm) % <1.0 <1.0 - <1.0 <1.0 -
% Sand (0.50mm - 0.25mm) % 2.3 2.1 9.1 7.2 8.2 13
% Sand (0.25mm - 0.125mm) % 24.4 20.5 17 21.8 23.6 7.9
% Sand (0.125mm - 0.063mm) % 19.5 23.4 18 17.4 16.1 7.8
% Silt (0.063mm - 0.0312mm) % 25.0 25.6 2.4 23.2 22.5 3.1
% Silt (0.0312mm - 0.004mm) % 25.1 25.2 0 25.6 25.1 2.0
% Clay (<4um) % 2.9 3.0 3.4 4.2 3.8 10
Organic / Inorganic Carbon
Total Organic Carbon % 7.21 5.87 20.49 6.24 6.23 0.16
Metals 
Aluminum (Al) mg/kg 10,600 7,790 31 9,600 8,130 17
Antimony (Sb) mg/kg 0.64 0.56 13 0.58 0.60 3.4
Arsenic (As) mg/kg 6.71 5.67 17 6.64 6.52 1.8
Barium (Ba) mg/kg 280 221 24 316 303 4.2
Beryllium (Be) mg/kg 0.77 0.59 26 0.72 0.64 12
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 8.4 5.9 35 7.1 6.2 14
Cadmium (Cd) mg/kg 1.60 1.31 20 1.52 1.45 4.7
Calcium (Ca) mg/kg 52,100 47,000 10 51,600 51,800 0.39
Chromium (Cr) mg/kg 18.0 13.7 27 16.0 14.3 11
Cobalt (Co) mg/kg 7.42 6.31 16 6.69 6.47 3.3
Copper (Cu) mg/kg 17.7 14.8 18 16.2 15.8 2.5
Iron (Fe) mg/kg 19,000 15,800 18 24,900 24,300 2.4
Lead (Pb) mg/kg 11.20 9.20 20 10.5 9.94 5.5
Lithium (Li) mg/kg 11.6 9.2 23 10.4 9.1 13
Magnesium (Mg) mg/kg 17,900 16,100 11 15,700 16,200 3.1
Manganese (Mn) mg/kg 588 507 15 476 470 1.3
Mercury (Hg) mg/kg 0.04 0.04 3.0 0.04 0.05 12
Molybdenum (Mo) mg/kg 1.78 1.46 20 1.68 1.67 0.60
Nickel (Ni) mg/kg 36.3 30.5 17 34.3 33.4 2.7
Phosphorus (P) mg/kg 2,040 1,750 15 2,010 1,930 4.1
Potassium (K) mg/kg 2,050 1,430 36 1,880 1,470 24
Selenium (Se) mg/kg 3.84 3.1 22 3.31 3.34 0.90
Silver (Ag) mg/kg 0.22 0.19 15 0.20 0.20 0
Sodium (Na) mg/kg 101 84 18 92 88 4.4
Strontium (Sr) mg/kg 79.8 67.3 17 77.4 72.9 6.0
Sulfur (S) mg/kg <1,000 <1,000 - <1,000 <1,000 -
Thallium (Tl) mg/kg 0.267 0.206 26 0.230 0.215 6.7
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 14.2 13.3 6.5 8.20 11.0 29
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 1.22 1.00 20 1.11 1.02 8.5
Vanadium (V) mg/kg 41.1 31.3 27 37.7 33.3 12
Zinc (Zn) mg/kg 138 117 16 132 127 3.9
Zirconium (Zr) mg/kg <1.0 <1.0 - <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg <0.030 <0.017 - <0.031 <0.022 -
Acenaphthylene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 -
Acridine mg/kg <0.047 <0.037 - <0.041 <0.036 -
Anthracene mg/kg <0.0040 <0.0040 - <0.0040 <0.0040 -
Benz(a)anthracene mg/kg 0.023 0.017 30 0.022 0.019 15
Benzo(a)pyrene mg/kg 0.022 0.014 44 0.023 0.021 9.1
Benzo(b&j)fluoranthene mg/kg 0.055 0.042 27 0.054 0.045 18
Benzo(b+j+k)fluoranthene mg/kg 0.06 0.05 25 0.06 0.05 19
Benzo(e)pyrene mg/kg 0.06 0.05 32 0.06 0.05 12
Benzo(g,h,i)perylene mg/kg - - - - - -
Benzo(k)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 -
Chrysene mg/kg 0.106 0.084 23 0.110 0.087 23
Dibenz(a,h)anthracene mg/kg - - - - - -
Fluoranthene mg/kg 0.014 0.011 24 0.015 0.011 31
Fluorene mg/kg 0.056 0.045 22 0.063 0.058 8.3
Indeno(1,2,3-c,d)pyrene mg/kg - - - - - -
1-Methylnaphthalene mg/kg 0.328 0.203 47 0.338 0.280 19
2-Methylnaphthalene mg/kg 0.533 0.338 45 0.566 0.475 17
Naphthalene mg/kg 0.178 0.090 66 0.177 0.124 35
Perylene mg/kg 0.044 0.043 2.3 0.040 0.027 39
Phenanthrene mg/kg 0.360 0.244 38 0.362 0.259 33
Pyrene mg/kg 0.026 0.019 31 0.026 0.020 26
Quinoline mg/kg <0.010 <0.010 - <0.010 <0.010 -

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory 
Reporting Limit.

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
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Table A.20:  Field Duplicate Results for Sediment Chemistry, 2019    

Parameter Units
RG_RIVER

2019-09-16_1250
RG_FO22_SE-5

2019-09-16_1250
RPD %

Physical Tests 
Moisture % 40.2 48.4 19
pH (1:2 soil:water) pH 7.88 7.88 0
Particle Size
% Gravel (>2mm) % <1.0 <1.0 -
% Sand (2.00mm - 1.00mm) % <1.0 <1.0 -
% Sand (1.00mm - 0.50mm) % <1.0 <1.0 -
% Sand (0.50mm - 0.25mm) % 4.2 6.2 38
% Sand (0.25mm - 0.125mm) % 19.2 26.1 30
% Sand (0.125mm - 0.063mm) % 22.2 19.1 15
% Silt (0.063mm - 0.0312mm) % 24.6 21.6 13
% Silt (0.0312mm - 0.004mm) % 24.4 22.2 9.4
% Clay (<4um) % 4.6 3.6 24
Organic / Inorganic Carbon
Total Organic Carbon % 6.26 6.43 2.7
Metals 
Aluminum (Al) mg/kg 9,890 7,080 33
Antimony (Sb) mg/kg 0.56 0.59 5.2
Arsenic (As) mg/kg 6.04 5.99 0.83
Barium (Ba) mg/kg 261 227 14
Beryllium (Be) mg/kg 0.68 0.62 9.2
Bismuth (Bi) mg/kg <0.20 <0.20 -
Boron (B) mg/kg 7.7 5.3 37
Cadmium (Cd) mg/kg 1.44 1.47 2.1
Calcium (Ca) mg/kg 49,500 49,700 0.40
Chromium (Cr) mg/kg 16.6 13.4 21
Cobalt (Co) mg/kg 6.66 6.86 3.0
Copper (Cu) mg/kg 15.7 16.1 2.5
Iron (Fe) mg/kg 17,400 17,200 1.2
Lead (Pb) mg/kg 9.77 9.87 1.0
Lithium (Li) mg/kg 10.1 9.1 10
Magnesium (Mg) mg/kg 16,100 16,400 1.8
Manganese (Mn) mg/kg 583 590 1.2
Mercury (Hg) mg/kg 0.039 0.040 2.8
Molybdenum (Mo) mg/kg 1.49 1.49 0
Nickel (Ni) mg/kg 32.40 33.00 1.8
Phosphorus (P) mg/kg 1,770 1,950 9.7
Potassium (K) mg/kg 1,910 1,290 39
Selenium (Se) mg/kg 2.82 2.84 0.71
Silver (Ag) mg/kg 0.19 0.20 5.1
Sodium (Na) mg/kg 92 86 6.7
Strontium (Sr) mg/kg 74.1 69.0 7.1
Sulfur (S) mg/kg <1000 <1000 -
Thallium (Tl) mg/kg 0.24 0.20 15
Tin (Sn) mg/kg <2.0 <2.0 -
Titanium (Ti) mg/kg 10.4 11.4 9.2
Tungsten (W) mg/kg <0.50 <0.50 -
Uranium (U) mg/kg 1.05 1.04 0.96
Vanadium (V) mg/kg 37.8 31.1 19
Zinc (Zn) mg/kg 124 124 0
Zirconium (Zr) mg/kg <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg <0.017 <0.020 -
Acenaphthylene mg/kg <0.0050 <0.0050 -
Acridine mg/kg <0.026 <0.032 -
Anthracene mg/kg <0.0040 <0.0040 -
Benz(a)anthracene mg/kg 0.012 0.014 15
Benzo(a)pyrene mg/kg 0.011 0.012 8.7
Benzo(b&j)fluoranthene mg/kg 0.027 0.033 20
Benzo(b+j+k)fluoranthene mg/kg 0.029 0.035 19
Benzo(e)pyrene mg/kg 0.030 0.037 21
Benzo(g,h,i)perylene mg/kg - - -
Benzo(k)fluoranthene mg/kg <0.010 <0.010 -
Chrysene mg/kg 0.059 0.069 16
Dibenz(a,h)anthracene mg/kg - - -
Fluoranthene mg/kg <0.010 <0.010 -
Fluorene mg/kg 0.036 0.045 22
Indeno(1,2,3-c,d)pyrene mg/kg - - -
1-Methylnaphthalene mg/kg 0.175 0.220 23
2-Methylnaphthalene mg/kg 0.297 0.371 22
Naphthalene mg/kg 0.084 0.109 26
Perylene mg/kg 0.022 0.023 4.4
Phenanthrene mg/kg 0.18 0.22 22
Pyrene mg/kg 0.015 0.017 13
Quinoline mg/kg <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting 
Limit.
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Sample ID Laboratory ID

Number of 
Organisms 
Recovered
(Initial Sort)

Number of 
Organisms in

Re-sort
Percent Recovery

FRUPO-BIC CC181052 326 3 99.0%

FODPO-BIC CC181061 779 4 99.0%

GH_ERSC5-BIC-2 CC181040 318 2 99.0%

LI8-BIC CC181023 589 26 96.0%

ELELKO-BIC CC181067 373 1 100.0%

MI3-BIC CC181072 482 3 99.0%

98.7%Average Recovery 

Table A.21:  Summary of Sorting Efficiency for Benthic Invertebrate Community Samples, 
2017   

Notes: As sorting progressed, 10% of samples were randomly chosen by senior members of the sorting team for resorting. All 
sorters working on a project had at least one sample resorted by another sorter. An efficiency of 90% was expected. If 90/95% 
efficiency was not met, samples from that sorter were resorted. To calculate sorting efficiency the following formula was used: 
(# organisms missed / total organisms found) X 100.



Sample ID Laboratory ID

Number of 
Organisms 
Recovered
(Initial Sort)

Number of 
Organisms in

Re-sort

Percent 
Recovery

RG_ELUEL3_BIC CC191091 396 5 99.0%

RG_GHCKD_BIC CC191103 336 4 99.0%

RG_EL1-1_BIC CC191117 482 2 100.0%

RG_MIDCO3_BIC CC191135 307 10 97.0%

RG_FO29-2_BIC CC191143 538 10 98.0%

RG_DCDS1_BIC CC191145 1082 48 96.0%

RG_GRCK_BIC CC191154 312 14 96.0%

RG_MI5-3_BIC CC191157 444 0 100.0%

RG_MI25-2_BIC CC191165 351 15 96.0%

RG_EL20-4_BIC CC191194 414 9 98.0%

RG_GH_ER1A-1_BIC CC191085 347 1 99.0%

RG_FOUNGDBIC CC190132 1018 0 100.0%

RG_FODHE-BIC CC190134 474 0 100.0%

RG_FOUEW2_BIC CC191007 458 7 98.0%

RG_HENUP2_BIC CC191010 436 1 99.0%

RG_FO22-2_BIC CC191019 843 23 97.0%

RG_FOBKS2_BIC CC191024 337 0 100.0%

RG_LIDSL5_BIC CC191056 315 0 100.0%

RG_LILC3-3_BIC CC191067 478 23 96.0%

RG_SLINE1_BIC CC191068 406 0 100.0%

RG_DCEF_BIC-2 CC193212 350 0 100.0%

98.5%Average Recovery 

Notes: As sorting progressed, 10% of samples were randomly chosen by senior members of the sorting team for resorting. 
All sorters working on a project had at least one sample resorted by another sorter. An efficiency of 90% was expected. If 
90/95% efficiency was not met, samples from that sorter were resorted. To calculate sorting efficiency the following 
formula was used: (# organisms missed / total organisms found) X 100.

Table A.22:  Summary of Sorting Efficiency for Benthic Invertebrate Community 
Samples, 2018    



Sample ID Laboratory ID

Number of 
Organisms 
Recovered
(Initial Sort)

Number of 
Organisms in

Re-sort

Percent 
Recovery

RG_FOUK1_BIC01 CC193182 522 1 99.0%

RG_FOUNGD_BIC-3 CC200054 348 11 97.0%

RG_FODHE_BIC-03 CC200063 502 3 99.0%

RG_FODNGD_BIC-1 CC200070 327 2 99.0%

RG_FOBSC-BIC-3 CC200081 329 1 100.0%

RG_FOUSH_BIC-1 CC200088 335 8 98.0%

RG_FO26_BIC-2 CC201058 692 11 98.0%

RG_FOUEW_BIC-3 CC201068 461 6 99.0%

RG_FODPO_BIC-1 CC201080 702 6 99.0%

RG_FOUKI_BIC-1 CC201086 356 4 99.0%

RG_FRCP1SW_BIC-2 CC201099 335 4 99.0%

RG_FO22_BIC-5 CC201114 461 5 99.0%

RG_FRUPO_BIC-01_2019-12-11 CC202690 1598 3 100.0%

RG_FRUPO_BIC-03_2019-12-11 CC202692 1382 5 100.0%

RG_LILC3_BIC-1 CC201031 774 27 97.0%

RG_LCUT_BIC CC201039 662 25 96.0%

RG_LISP24_BIC CC201040 820 18 98.0%

RG_DCEF_BIC-2 CC193212 350 0 100.0%

LC_DCDS_BIC-01 CC200196 330 13 96.0%

RG_SCDTC_BIC-2 CC200994 433 6 99.0%

RG_EL20_BIC-2 CC200997 325 6 98.0%

GH_ER1A_BIC-2 CC201005 329 0 100.0%

98.6%Average Recovery 

Table A.23:  Summary of Sorting Efficiency for Benthic Invertebrate Community Samples, 
2019

Notes: As sorting progressed, 10% of samples were randomly chosen by senior members of the sorting team for resorting. All 
sorters working on a project had at least one sample resorted by another sorter. An efficiency of 90% was expected. If 90/95% 
efficiency was not met, samples from that sorter were resorted. To calculate sorting efficiency the following formula was used: 
(# organisms missed / total organisms found) X 100.



Sample ID Date Laboratory ID % Sampled # Invertebrates

LI8-BIC 8-Sep-17 CC181023 5% 589
LISP24-BIC 11-Sep-17 CC181024 5% 575

LIDCOM-BIC 10-Sep-17 CC181025 5% 1,000
FO23-BIC 13-Sep-17 CC181026 10% 417
SLINE-BIC 9-Sep-17 CC181027 5% 328

LIDSL-BIC-01 10-Sep-17 CC181028 5% 638
LIDSL-BIC-02 10-Sep-17 CC181029 5% 806
LIDSL-BIC-03 10-Sep-17 CC181030 5% 378
LISP23-BIC 11-Sep-17 CC181031 5% 579
LILC3-BIC 9-Sep-17 CC181032 5% 649
LI24-BIC 11-Sep-17 CC181033 5% 310

LCUT-BIC 10-Sep-17 CC181034 5% 512
FRUL-BIC 13-Sep-17 CC181035 5% 300

GH_ER2-BIC 10-Sep-17 CC181036 5% 309
GH_ER1A-BIC 8-Sep-17 CC181037 7% 344

GH_ERSC4-BIC 8-Sep-17 CC181038 8% 343
GH_ERSC5-BIC-1 9-Sep-17 CC181039 6% 308
GH_ERSC5-BIC-2 9-Sep-17 CC181040 7% 317
GH_ERSC5-BIC-3 9-Sep-17 CC181041 7% 313

FOBCP-BIC 14-Sep-17 CC181042 7% 364
MP1-BIC 12-Sep-17 CC181043 5% 624

FODNGD-BIC 16-Sep-17 CC181044 5% 388
FODHE-BIC 15-Sep-17 CC181045 5% 627
FOBSC-BIC 15-Sep-17 CC181046 10% 388

FRCP1SW-BIC 14-Sep-17 CC181047 20% 460
FO22-BIC 14-Sep-17 CC181048 5% 1,170

FOBKS-BIC-1 13-Sep-17 CC181049 15% 502
FOBKS-BIC-2 13-Sep-17 CC181050 10% 303
FOBKS-BIC-3 13-Sep-17 CC181051 7% 342
FRUPO-BIC 15-Sep-17 CC181052 5% 326
FOUEW-BIC 13-Sep-17 CC181053 5% 416
FOUKI-BIC-1 12-Sep-17 CC181054 5% 306
FOUKI-BIC-2 12-Sep-17 CC181055 100% 57
FOUKI-BIC-3 12-Sep-17 CC181056 11% 441
HENUP-BIC 15-Sep-17 CC181057 5% 562
FO26-BIC 12-Sep-17 CC181058 5% 771

FOUSH-BIC 14-Sep-17 CC181059 8% 343
FOUNGD-BIC 16-Sep-17 CC181060 5% 361
FODPO-BIC 13-Sep-17 CC181061 5% 779
ELUFE-BIC 15-Sep-17 CC181062 5% 1,231
MIDCO-BIC 14-Sep-17 CC181063 5% 879
ALUSM-BIC 16-Sep-17 CC181064 6% 348
MIUCO-BIC 14-Sep-17 CC181065 5% 356

MI2-MIC 13-Sep-17 CC181066 10% 429
ELELKO-BIC 15-Sep-17 CC181067 5% 373

EL19-BIC 13-Sep-17 CC181068 5% 319
CORCK-BIC 14-Sep-17 CC181069 5% 500

MI25-BIC 14-Sep-17 CC181070 5% 1,260
EL20-BIC 10-Sep-17 CC181071 5% 438
MI3-BIC 16-Sep-17 CC181072 5% 482

FO29-BIC 16-Sep-17 CC181073 5% 470
HACKDS-BIC 16-Sep-17 CC181074 5% 1,269

ELH93-BIC 15-Sep-17 CC181075 50% 386
FODGH-BIC 12-Sep-17 CC181076 5% 849

EL1-BIC 17-Sep-17 CC181077 5% 387
LC_DCDS-BIC 17-Sep-17 CC181078 5% 894
LC_DC1-BIC 17-Sep-17 CC181079 5% 726

LC_FRUS-BIC 17-Sep-17 CC181080 5% 323

Table A.24:  Sub-Sampling Percentages, Benthic Invertebrate Community 
Samples, 2017   



Table A.25: Sub-Sampling Percentages, Benthic Invertebrate Community Samples, 2018   

Sample ID Date Laboratory ID % Sampled # Invertebrates
RG_ELDFE_BIC 5-Sep-18 CC191088 5% 391
RG_ELUEL1_BIC 5-Sep-18 CC191089 5% 372
RG_ELUEL2_BIC 5-Sep-18 CC191090 10% 443
RG_ELUEL3_BIC 5-Sep-18 CC191091 5% 396
RG_ELUEL4_BIC 5-Sep-18 CC191092 5% 469
RG_ELUEL5_BIC 5-Sep-18 CC191093 5% 489

RG_UCWER1_BIC 7-Sep-18 CC191094 5% 383
RG_UCWER2_BIC 7-Sep-18 CC191095 6% 337
RG_UCWER3_BIC 7-Sep-18 CC191096 5% 767

RG_ERCK_BIC 7-Sep-18 CC191097 6% 362
RG_GATE_BIC 6-Sep-18 CC191098 5% 563
RG_BOCK_BIC 6-Sep-18 CC191099 5% 470

RG_ELH93-1_BIC 6-Sep-18 CC191100 10% 312
RG_ELH93-2_BIC 6-Sep-18 CC191101 9% 346
RG_ELH93-3_BIC 6-Sep-18 CC191102 10% 335
RG_GHCKD_BIC 6-Sep-18 CC191103 5% 336
RG_ALUSM1_BIC 7-Sep-18 CC191104 20% 598
RG_ALUSM2_BIC 7-Sep-18 CC191105 7% 368
RG_ALUSM3_BIC 7-Sep-18 CC191106 10% 299
RG_MIDER_BIC 7-Sep-18 CC191107 5% 358
RG_MIDGA_BIC 7-Sep-18 CC191108 12% 324

RG_ELELKO1_BIC 7-Sep-18 CC191109 15% 321
RG_ELELKO2_BIC 7-Sep-18 CC191110 5% 447
RG_ELELKO3_BIC 7-Sep-18 CC191111 5% 817
RG_ELELKO4_BIC 7-Sep-18 CC191112 5% 559
RG_ELELKO5_BIC 7-Sep-18 CC191113 5% 756
RG_CORCK1_BIC 8-Sep-18 CC191114 20% 312
RG_CORCK2_BIC 8-Sep-18 CC191115 11% 338
RG_CORCK3_BIC 8-Sep-18 CC191116 6% 326

RG_EL1-1_BIC 8-Sep-18 CC191117 5% 482
RG_EL1-2_BIC 8-Sep-18 CC191118 5% 483
RG_EL1-3_BIC 8-Sep-18 CC191119 5% 766
RG_EL1-4_BIC 8-Sep-18 CC191120 5% 372
RG_EL1-5_BIC 8-Sep-18 CC191121 5% 351
RG_MI2_BIC 8-Sep-18 CC191122 5% 447

RG_FODGH1_BIC 8-Sep-18 CC191123 5% 759
RG_FODGH2_BIC 8-Sep-18 CC191124 5% 368
RG_FODGH3_BIC 8-Sep-18 CC191125 5% 389
RG_FODGH4_BIC 8-Sep-18 CC191126 5% 328
RG_FODGH5_BIC 8-Sep-18 CC191127 5% 444
RG_AGCK1_BIC 8-Sep-18 CC191128 5% 525
RG_AGCK2_BIC 8-Sep-18 CC191129 5% 560
RG_AGCK3_BIC 8-Sep-18 CC191130 5% 688
RG_MIDAG1_BIC 8-Sep-18 CC191131 5% 308
RG_MIDAG2_BIC 9-Sep-18 CC191132 5% 811
RG_MIDCO1_BIC 9-Sep-18 CC191133 5% 355
RG_MIDCO2_BIC 9-Sep-18 CC191134 6% 363
RG_MIDCO3_BIC 9-Sep-18 CC191135 5% 307
RG_MIDCO4_BIC 9-Sep-18 CC191136 5% 350
RG_MIDCO5_BIC 9-Sep-18 CC191137 6% 381
RG_MIDAG3_BIC 9-Sep-18 CC191138 5% 361
RG_FO28-1_BIC 9-Sep-18 CC191139 5% 424
RG_FO28-2_BIC 9-Sep-18 CC191140 5% 846
RG_FO28-3_BIC 9-Sep-18 CC191141 5% 539
RG_FO29-1_BIC 9-Sep-18 CC191142 5% 665
RG_FO29-2_BIC 9-Sep-18 CC191143 5% 538
RG_FO29-3_BIC 9-Sep-18 CC191144 5% 816
RG_DCDS1_BIC 10-Sep-18 CC191145 5% 1,082
RG_DCDS2_BIC 10-Sep-18 CC191146 5% 496
RG_DCDS3_BIC 10-Sep-18 CC191147 5% 882

RG_HACKUS_BIC 9-Sep-18 CC191148 5% 1,782
RG_HACKDS1_BIC 9-Sep-18 CC191149 5% 1,475
RG_HACKDS2_BIC 9-Sep-18 CC191150 5% 904
RG_HACKDS3_BIC 9-Sep-18 CC191151 5% 828
RG_HACKDS4_BIC 9-Sep-18 CC191152 5% 1,052
RG_HACKDS5_BIC 9-Sep-18 CC191153 5% 717

RG_GRCK_BIC 9-Sep-18 CC191154 15% 312
RG_MI5-1_BIC 11-Sep-18 CC191155 5% 702
RG_MI5-2_BIC 11-Sep-18 CC191156 5% 324
RG_MI5-3_BIC 11-Sep-18 CC191157 5% 444

RG_MIULE1_BIC 11-Sep-18 CC191158 5% 354
RG_MIULE2_BIC 11-Sep-18 CC191159 5% 821
RG_MIULE3_BIC 11-Sep-18 CC191160 5% 408
RG_MIUCO1_BIC 10-Sep-18 CC191161 5% 420
RG_MIUCO2_BIC 10-Sep-18 CC191162 10% 320
RG_MIUCO3_BIC 10-Sep-18 CC191163 5% 384
RG_MI25-1_BIC 10-Sep-18 CC191164 5% 728
RG_MI25-2_BIC 10-Sep-18 CC191165 7% 351
RG_MI25-3_BIC 10-Sep-18 CC191166 5% 717
RG_DC1-1_BIC 10-Sep-18 CC191167 5% 2,213
RG_DC1-2_BIC 10-Sep-18 CC191168 5% 1,498
RG_DC1-3_BIC 10-Sep-18 CC191169 5% 2,044

RG_MICOMP1_BIC 12-Sep-18 CC191170 5% 849
RG_MICOMP2_BIC 12-Sep-18 CC191171 5% 335
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Table A.25: Sub-Sampling Percentages, Benthic Invertebrate Community Samples, 2018   

Sample ID Date Laboratory ID % Sampled # Invertebrates
RG_MICOMP3_BIC 12-Sep-18 CC191172 5% 474
RG_MICOMP4_BIC 12-Sep-18 CC191173 5% 683
RG_MICOMP5_BIC 12-Sep-18 CC191174 5% 744

RG_MIDBO_BIC 12-Sep-18 CC191175 6% 332
RG_FC1_BIC 12-Sep-18 CC191176 5% 396

RG_CLODE_BIC 12-Sep-18 CC191177 5% 558
RG_KICK_BIC 12-Sep-18 CC191178 50% 406

RG_EL19-1_BIC 12-Sep-18 CC191179 10% 360
RG_EL19-2_BIC 12-Sep-18 CC191180 12% 324
RG_EL19-3_BIC 12-Sep-18 CC191181 9% 324
RG_EL19-4_BIC 12-Sep-18 CC191182 13% 328
RG_EL19-5_BIC 12-Sep-18 CC191183 11% 382
RG_BACK_BIC 12-Sep-18 CC191184 5% 866
RG_GRDS_BIC 12-Sep-18 CC191185 5% 1,403

RG_WWRL1_BIC 13-Sep-18 CC191186 5% 514
RG_WWRL2_BIC 13-Sep-18 CC191187 5% 583
RG_WWRL3_BIC 13-Sep-18 CC191188 5% 426

RG_LE1-1_BIC 13-Sep-18 CC191189 5% 865
RG_THCK_BIC 9-Sep-18 CC191190 6% 342
RG_EL20-1_BIC 11-Sep-18 CC191191 5% 592
RG_EL20-2_BIC 11-Sep-18 CC191192 5% 340
RG_EL20-3_BIC 11-Sep-18 CC191193 5% 1,008
RG_EL20-4_BIC 11-Sep-18 CC191194 5% 414
RG_EL20-5_BIC 11-Sep-18 CC191195 5% 321

RG_ELUGH1_BIC 11-Sep-18 CC191196 5% 553
RG_ELUGH2_BIC 11-Sep-18 CC191197 5% 409
RG_ELUGH3_BIC 11-Sep-18 CC191198 5% 369
RG_SCDTC_BIC 6-Sep-18 CC191078 5% 345

RG_ERSC5-1_BIC 8-Sep-18 CC191079 5% 506
RG_ERSC5-2_BIC 8-Sep-18 CC191080 5% 343
RG_ERSC5-3_BIC 8-Sep-18 CC191081 5% 1,201

RG_GH_ERSC4-1_BIC 9-Sep-18 CC191082 8% 353
RG_GH_ERSC4-2_BIC 9-Sep-18 CC191083 5% 404
RG_GH_ERSC4-3_BIC 9-Sep-18 CC191084 5% 544
RG_GH_ER1A-1_BIC 9-Sep-18 CC191085 6% 347
RG_GH_ER1A-2_BIC 9-Sep-18 CC191086 5% 372
RG_GH_ER1A-3_BIC 8-Sep-18 CC191087 8% 353

RG_FOUSH-June 11-Jun-18 CC183120 14% 354
RG_MP1-June 11-Jun-18 CC183121 10% 372

RG_FODNGD-June 11-Jun-18 CC183122 20% 333
RG_FOUNGD-June 11-Jun-18 CC183123 6% 359

RG_FOUKI-June 11-Jun-18 CC183124 20% 445
RG_HENUP-June 12-Jun-18 CC183125 18% 331
RG_FODHE-June 12-Jun-18 CC183126 20% 483
RG_FOBKS-June 12-Jun-18 CC183127 13% 342
RG_FOBSC-June 12-Jun-18 CC183128 28% 338

RG_FRCP1SW-June 13-Jun-18 CC183129 50% 353
RG_FO22-June 13-Jun-18 CC183130 100% 429
RG_FO26-June 13-Jun-18 CC183131 13% 346

RG_FRUPO-June 13-Jun-18 CC183132 22% 368
RG_FOUEW-June 13-Jun-18 CC183133 10% 417
RG_FOBCP-June 14-Jun-18 CC183134 26% 351
RG_FODPO-June 19-Jun-18 CC183135 9% 351

RG_FRCP1SW-BIC 01-Aug-18 CC190124 5% 594
RG_FO22-BIC 01-Aug-18 CC190125 5% 331

RG_FRUPO-BIC 01-Aug-18 CC190126 5% 941
RG_FOUEW-BIC 01-Aug-18 CC190127 5% 491
RG_FODPO-BIC 01-Aug-18 CC190128 6% 382
RG_FOUSH-BIC 02-Aug-18 CC190129 10% 466

RG_MP1-BIC 02-Aug-18 CC190130 5% 371
RG_FODNGD-BIC 02-Aug-18 CC190131 5% 467
RG_FOUNGD-BIC 02-Aug-18 CC190132 5% 1,018
RG_HENUP-BIC 02-Aug-18 CC190133 7% 325
RG_FODHE-BIC 02-Aug-18 CC190134 5% 474
RG_FOUKI-BIC 03-Aug-18 CC190135 5% 308
RG_FOBKS-BIC 03-Aug-18 CC190136 5% 466
RG_FOBSC-BIC 03-Aug-18 CC190137 5% 426
RG_FOBCP-BIC 03-Aug-18 CC190138 5% 1,154

RG_FODHE1_BIC 05-Sep-18 CC191003 5% 640
RG_FODHE2_BIC 05-Sep-18 CC191004 5% 869
RG_FODHE3_BIC 05-Sep-18 CC191005 5% 898
RG_FOUEW1_BIC 06-Sep-18 CC191006 5% 318
RG_FOUEW2_BIC 06-Sep-18 CC191007 5% 458
RG_FOUEW3_BIC 06-Sep-18 CC191008 5% 335
RG_HENUP1_BIC 06-Sep-18 CC191009 7% 358
RG_HENUP2_BIC 06-Sep-18 CC191010 6% 436
RG_HENUP3_BIC 06-Sep-18 CC191011 5% 643
RG_FOUKI1_BIC 07-Sep-18 CC191012 6% 330
RG_FOUKI2_BIC 07-Sep-18 CC191013 10% 490
RG_FOUKI3_BIC 07-Sep-18 CC191014 7% 363
RG_FO26-1_BIC 07-Sep-18 CC191015 5% 1,228
RG_FO26-2_BIC 07-Sep-18 CC191016 5% 1,826
RG_FO26-3_BIC 07-Sep-18 CC191017 5% 1,180
RG_FO22-1_BIC 08-Sep-18 CC191018 5% 756
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Table A.25: Sub-Sampling Percentages, Benthic Invertebrate Community Samples, 2018   

Sample ID Date Laboratory ID % Sampled # Invertebrates
RG_FO22-2_BIC 08-Sep-18 CC191019 5% 843
RG_FO22-3_BIC 08-Sep-18 CC191020 5% 736
RG_FO22-4_BIC 08-Sep-18 CC191021 5% 423
RG_FO22-5_BIC 08-Sep-18 CC191022 5% 549
RG_FOBKS1_BIC 08-Sep-18 CC191023 5% 395
RG_FOBKS2_BIC 08-Sep-18 CC191024 6% 337
RG_FOBKS3_BIC 08-Sep-18 CC191025 5% 629
RG_FRUPO1_BIC 09-Sep-18 CC191026 5% 1,027
RG_FRUPO2_BIC 09-Sep-18 CC191027 8% 357
RG_FRUPO3_BIC 09-Sep-18 CC191028 5% 521
RG_FOBCP1_BIC 09-Sep-18 CC191029 6% 364
RG_FOBCP2_BIC 09-Sep-18 CC191030 20% 415
RG_FOBCP3_BIC 09-Sep-18 CC191031 5% 315
RG_FOBCP4_BIC 09-Sep-18 CC191032 10% 350
RG_FOBCP5_BIC 09-Sep-18 CC191033 6% 336
RG_FOBSC1_BIC 10-Sep-18 CC191034 5% 351
RG_FOBSC2_BIC 10-Sep-18 CC191035 20% 741
RG_FOBSC3_BIC 10-Sep-18 CC191036 10% 336
RG_FOUSH1_BIC 11-Sep-18 CC191037 5% 431
RG_FOUSH2_BIC 11-Sep-18 CC191038 5% 478
RG_FOUSH3_BIC 11-Sep-18 CC191039 10% 668
RG_MP1-1_BIC 11-Sep-18 CC191040 5% 645
RG_MP1-2_BIC 11-Sep-18 CC191041 5% 642
RG_MP1-3_BIC 11-Sep-18 CC191042 5% 517

RG_FODNGD1_BIC 12-Sep-18 CC191043 5% 714
RG_FODNGD2_BIC 12-Sep-18 CC191044 5% 593
RG_FODNGD3_BIC 12-Sep-18 CC191045 5% 722
RG_FOUNGD1_BIC 13-Sep-18 CC191046 5% 1,134
RG_FOUNGD2_BIC 13-Sep-18 CC191047 5% 1,110
RG_FOUNGD3_BIC 13-Sep-18 CC191048 5% 1,190
RG_FODPO1_BIC 13-Sep-18 CC191049 5% 1,406
RG_FODPO2_BIC 13-Sep-18 CC191050 5% 2,216
RG_FODPO3_BIC 13-Sep-18 CC191051 5% 3,337
RG_LIDSL1_BIC 5-Sep-18 CC191052 5% 540
RG_LIDSL2_BIC 6-Sep-18 CC191053 5% 580
RG_LIDSL3_BIC 6-Sep-18 CC191054 5% 513
RG_LIDSL4_BIC 6-Sep-18 CC191055 5% 507
RG_LIDSL5_BIC 6-Sep-18 CC191056 5% 315
RG_LIDCOM_BIC 6-Sep-18 CC191057 5% 1,599
RG_FO23-1_BIC 8-Sep-18 CC191058 10% 391
RG_FO23-2_BIC 8-Sep-18 CC191059 5% 388
RG_FO23-3_BIC 8-Sep-18 CC191060 5% 329
RG_FO23-4_BIC 8-Sep-18 CC191061 8% 338
RG_FO23-5_BIC 8-Sep-18 CC191062 5% 366
RG_FRUL_BIC 9-Sep-18 CC191063 6% 336
RG_LCUT_BIC 10-Sep-18 CC191064 5% 505

RG_LILC3-1_BIC 10-Sep-18 CC191065 5% 408
RG_LILC3-2_BIC 10-Sep-18 CC191066 5% 938
RG_LILC3-3_BIC 10-Sep-18 CC191067 5% 478
RG_SLINE1_BIC 11-Sep-18 CC191068 9% 406
RG_SLINE2_BIC 11-Sep-18 CC191069 5% 321
RG_SLINE3_BIC 11-Sep-18 CC191070 10% 481
RG_LI24-1_BIC 12-Sep-18 CC191071 6% 346
RG_LI24-2_BIC 12-Sep-18 CC191072 8% 331
RG_LI24-3_BIC 12-Sep-18 CC191073 7% 385
RG_LI8-1_BIC 13-Sep-18 CC191074 5% 725
RG_LI8-2_BIC 13-Sep-18 CC191075 5% 777
RG_LI8-3_BIC 13-Sep-18 CC191076 5% 896

RG_LISP24-1_BIC 13-Sep-18 CC191077 5% 458
RG_DCEF_BIC-1 27-Feb-19 CC193211 5% 446
RG_DCEF_BIC-2 27-Feb-19 CC193212 55% 350
RG_DCEF_BIC-3 27-Feb-19 CC193213 5% 547
RG_DC3_BIC-1 27-Feb-19 CC193214 50% 349
RG_DC3_BIC-2 27-Feb-19 CC193215 15% 312
RG_DC4_BIC-1 28-Feb-19 CC193216 5% 678
RG_DC4_BIC-2 28-Feb-19 CC193217 5% 522
RG_DC4_BIC-3 28-Feb-19 CC193218 5% 1,080

RG_DCDS_BIC-1 28-Feb-19 CC193219 15% 314
RG_DCDS_BIC-2 28-Feb-19 CC193220 10% 359
RG_SPDC_BIC_1 1-Mar-19 CC193221 5% 660
RG_SPDC_BIC_2 1-Mar-19 CC193222 5% 361
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Table A.26:  Sub-Sampling Percentages, Benthic Invertebrate Community Samples, 2019   

Sample ID Date Laboratory ID % Sampled # Invertebrates
RG_FODPO_BIC01 14-Feb-19 CC193173 5% 1,360
RG_FODPO_BIC02 14-Feb-19 CC193174 5% 735
RG_FODPO_BIC03 14-Feb-19 CC193175 5% 2,262
RG_FRUPO_BIC01 11-Feb-19 CC193176 5% 510
RG_FRUPO_BIC02 11-Feb-19 CC193177 5% 369
RG_FRUPO_BIC03 11-Feb-19 CC193178 5% 380
RG_FOUEW_BIC01 13-Feb-19 CC193179 5% 1,118
RG_FOUEW_BIC02 13-Feb-19 CC193180 5% 483
RG_FOUEW_BIC03 13-Feb-19 CC193181 5% 788
RG_FOUK1_BIC01 12-Feb-19 CC193182 5% 522
RG_FOUK1_BIC02 12-Feb-19 CC193183 5% 589
RG_FOUK1_BIC03 12-Feb-19 CC193184 5% 466
RG_FOUEW_BIC-1 20-Jun-19 CC200049 6% 357
RG_FOUEW_BIC-2 20-Jun-19 CC200050 5% 405
RG_FOUEW_BIC-3 20-Jun-19 CC200051 5% 340

RG_FOUNGD_BIC-1 19-Jun-19 CC200052 10% 399
RG_FOUNGD_BIC-2 19-Jun-19 CC200053 14% 385
RG_FOUNGD_BIC-3 19-Jun-19 CC200054 9% 348
RG_FRUPO_BIC-1 19-Jun-19 CC200055 20% 340
RG_FRUPO_BIC-2 19-Jun-19 CC200056 25% 402
RG_FRUPO_BIC-3 19-Jun-19 CC200057 16% 331

RG_FRCP1SW_BIC-1 19-Jun-19 CC200058 16% 308
RG_FRCP1SW_BIC-2 19-Jun-19 CC200059 10% 347
RG_FRCP1SW_BIC-3 19-Jun-19 CC200060 5% 344
RG_FODHE_BIC-01 20-Jun-19 CC200061 5% 518
RG_FODHE_BIC-02 20-Jun-19 CC200062 6% 362
RG_FODHE_BIC-03 20-Jun-19 CC200063 5% 502

RG_FO22_BIC-1 21-Jun-19 CC200064 10% 305
RG_FO22_BIC-2 21-Jun-19 CC200065 6% 320
RG_FO22_BIC-3 21-Jun-19 CC200066 8% 317
RG_MPI_BIC-1 18-Jun-19 CC200067 11% 335
RG_MPI_BIC-2 18-Jun-19 CC200068 7% 317
RG_MPI_BIC-3 18-Jun-19 CC200069 9% 359

RG_FODNGD_BIC-1 19-Jun-19 CC200070 6% 327
RG_FODNGD_BIC-2 19-Jun-19 CC200071 21% 331
RG_FODNGD_BIC-3 19-Jun-19 CC200072 11% 343
RG_FODPO_BIC-1 21-Jun-19 CC200073 10% 322
RG_FODPO_BIC-2 21-Jun-19 CC200074 10% 312
RG_FODPO_BIC-3 21-Jun-19 CC200075 9% 315
RG_FOUK1_BIC-1 18-Jun-19 CC200076 13% 311
RG_FOUK1_BIC-2 18-Jun-19 CC200077 8% 344
RG_FOUK1_BIC-3 18-Jun-19 CC200078 11% 340
RG_FOBSC-BIC-1 18-Jun-19 CC200079 20% 323
RG_FOBSC-BIC-2 18-Jun-19 CC200080 30% 330
RG_FOBSC-BIC-3 18-Jun-19 CC200081 11% 329
RG_FO26_BIC-1 20-Jun-19 CC200082 5% 450
RG_FO26_BIC-2 20-Jun-19 CC200083 5% 585
RG_FO26_BIC-3 20-Jun-19 CC200084 5% 1,051

RG_HENUP_BIC-1 20-Jun-19 CC200085 12% 338
RG_HENUP_BIC-2 20-Jun-19 CC200086 11% 313
RG_HENUP_BIC-3 20-Jun-19 CC200087 8% 310
RG_FOUSH_BIC-1 17-Jun-19 CC200088 7% 335
RG_FOUSH_BIC-2 17-Jun-19 CC200089 8% 326
RG_FOUSH_BIC-3 17-Jun-19 CC200090 9% 373
RG_FOBCP_BIC-1 18-Jun-19 CC200091 7% 332
RG_FOBCP_BIC-2 18-Jun-19 CC200092 12% 318
RG_FOBCP_BIC-3 18-Jun-19 CC200093 14% 323
RG_FOBKS_BIC-1 17-Jun-19 CC200094 15% 311
RG_FOBKS_BIC-2 17-Jun-19 CC200095 7% 341
RG_FOBKS_BIC-3 17-Jun-19 CC200096 8% 336
RG_FODHE_BIC-1 10-Sep-19 CC201060 5% 1,331
RG_FODHE_BIC-2 10-Sep-19 CC201061 5% 1,340
RG_FODHE_BIC-3 10-Sep-19 CC201062 5% 1,722
RG_HENUP_BIC-1 11-Sep-19 CC201063 20% 392
RG_HENUP_BIC-2 11-Sep-19 CC201064 5% 366
RG_HENUP_BIC-3 11-Sep-19 CC201065 5% 328
RG_FOUEW_BIC-1 4-Sep-19 CC201066 5% 308
RG_FOUEW_BIC-2 4-Sep-19 CC201067 5% 445
RG_FOUEW_BIC-3 4-Sep-19 CC201068 5% 461

RG_MP1_BIC-1 5-Sep-19 CC201069 5% 587
RG_MP1_BIC-2 5-Sep-19 CC201070 5% 370
RG_MP1_BIC-3 5-Sep-19 CC201071 5% 715

RG_FOBCP_BIC-1 6-Sep-19 CC201072 5% 314
RG_FOBCP_BIC-2 6-Sep-19 CC201073 20% 342
RG_FOBCP_BIC-3 6-Sep-19 CC201074 7% 360
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Table A.26:  Sub-Sampling Percentages, Benthic Invertebrate Community Samples, 2019   

Sample ID Date Laboratory ID % Sampled # Invertebrates
RG_FOBCP_BIC-4 6-Sep-19 CC201075 5% 422
RG_FOBCP_BIC-5 6-Sep-19 CC201076 10% 351
RG_FOBKS_BIC-1 9-Sep-19 CC201077 7% 336
RG_FOBKS_BIC-2 9-Sep-19 CC201078 9% 326
RG_FOBKS_BIC-3 9-Sep-19 CC201079 7% 378
RG_FODPO_BIC-1 7-Sep-19 CC201080 5% 702
RG_FODPO_BIC-2 7-Sep-19 CC201081 5% 495
RG_FODPO_BIC-3 7-Sep-19 CC201082 5% 652
RG_FRUPO_BIC-1 7-Sep-19 CC201083 6% 378
RG_FRUPO_BIC-2 7-Sep-19 CC201084 5% 408
RG_FRUPO_BIC-3 7-Sep-19 CC201085 10% 424
RG_FOUKI_BIC-1 5-Sep-19 CC201086 6% 356
RG_FOUKI_BIC-2 5-Sep-19 CC201087 12% 333
RG_FOUKI_BIC-3 5-Sep-19 CC201088 10% 439
RG_FOUSH_BIC-1 9-Sep-19 CC201089 5% 394
RG_FOUSH_BIC-2 9-Sep-19 CC201090 5% 321
RG_FOUSH_BIC-3 9-Sep-19 CC201091 5% 404

RG_FOUNGD_BIC-2 12-Sep-19 CC201092 5% 1,464
RG_FOUNGD_BIC-3 12-Sep-19 CC201093 5% 1,418
RG_FOUNGD_BIC-1 12-Sep-19 CC201094 5% 522
RG_FODNGD_BIC-1 12-Sep-19 CC201095 5% 490
RG_FODNGD_BIC-2 12-Sep-19 CC201096 5% 468
RG_FODNGD_BIC-3 12-Sep-19 CC201097 5% 565

RG_FRCP1SW_BIC-1 13-Sep-19 CC201098 5% 572
RG_FRCP1SW_BIC-2 13-Sep-19 CC201099 5% 335
RG_FRCP1SW_BIC-3 13-Sep-19 CC201100 11% 325

RG_FOBSC_BIC-1 13-Sep-19 CC201101 6% 368
RG_FOBSC_BIC-2 13-Sep-19 CC201102 10% 420
RG_FOBSC_BIC-3 13-Sep-19 CC201103 15% 365

RG_SCOUTDS_BIC-1 12-Sep-19 CC20114 6% 356
RG_SCOUTDS_BIC-2 12-Sep-19 CC20115 5% 321
RG_SCOUTDS_BIC-3 12-Sep-19 CC20116 5% 392

RG_FOUCL_BIC-1 12-Sep-19 CC201107 5% 1,503
RG_FOUCL_BIC-3 12-Sep-19 CC201108 5% 1,574
RG_FOUCL_BIC-1 12-Sep-19 CC201109 5% 1,006
RG_FO22_BIC-1 16-Sep-19 CC201110 6% 340
RG_FO22_BIC-2 16-Sep-19 CC201111 5% 314
RG_FO22_BIC-3 16-Sep-19 CC201112 5% 567
RG_FO22_BIC-4 16-Sep-19 CC201113 5% 371
RG_FO22_BIC-5 16-Sep-19 CC201114 5% 461

RG_UFR1_BIC-01_2019-12-10 10-Dec-19 CC202681 5% 1,485
RG_UFR1_BIC-02_2019-12-10 10-Dec-19 CC202682 10% 508
RG_UFR1_BIC-03_2019-12-10 10-Dec-19 CC202683 5% 797
RG_FOUKI_BIC-01_2019-12-09 9-Dec-19 CC202684 5% 505
RG_FOUKI_BIC-02_2019-12-09 9-Dec-19 CC202685 5% 411
RG_FOUKI_BIC-03_2019-12-09 9-Dec-19 CC202686 5% 596

RG_SCOUTDS_BIC-01_2019-12-10 10-Dec-19 CC202687 5% 865
RG_SCOUTDS_BIC-02_2019-12-10 10-Dec-19 CC202688 5% 653
RG_SCOUTDS_BIC-03_2019-12-10 10-Dec-19 CC202689 5% 332

RG_FRUPO_BIC-01_2019-12-11 11-Dec-19 CC202690 5% 1,598
RG_FRUPO_BIC-02_2019-12-11 11-Dec-19 CC202691 5% 1,327
RG_FRUPO_BIC-03_2019-12-11 11-Dec-19 CC202692 5% 1,382
RG_FOUEW_BIC-01_2019-12-11 11-Dec-19 CC202693 5% 648
RG_FOUEW_BIC-02_2019-12-11 11-Dec-19 CC202694 5% 827
RG_FOUEW_BIC-03_2019-12-11 11-Dec-19 CC202695 5% 918
RG_FODPO_BIC-01_2019-12-12 12-Dec-19 CC202696 5% 1,544
RG_FODPO_BIC-02_2019-12-12 12-Dec-19 CC202697 5% 1,479
RG_FODPO_BIC-03_2019-12-12 12-Dec-19 CC202698 5% 1,571

RG_LILC3_BIC-1 7-Sep-19 CC201031 5% 774
RG_LILC3_BIC-2 7-Sep-19 CC201032 5% 474
RG_LILC3_BIC-3 7-Sep-19 CC201033 5% 1,686
RG_FO23_BIC-1 8-Sep-19 CC201034 5% 1,138
RG_FO23_BIC-2 8-Sep-19 CC201035 5% 555
RG_FO23_BIC-3 8-Sep-19 CC201036 5% 420
RG_FO23_BIC-4 8-Sep-19 CC201037 10% 577
RG_FO23_BIC-5 8-Sep-19 CC201038 5% 994
RG_LCUT_BIC 4-Sep-19 CC201039 5% 662

RG_LISP24_BIC 5-Sep-19 CC201040 5% 820
RG_SLINE_BIC-1 9-Sep-19 CC201041 10% 467
RG_SLINE_BIC-2 9-Sep-19 CC201042 6% 340
RG_SLINE_BIC-3 9-Sep-19 CC201043 5% 393
RG_LI24_BIC-1 6-Sep-19 CC201044 5% 357
RG_LI24_BIC-2 6-Sep-19 CC201045 6% 335
RG_LI24_BIC-3 6-Sep-19 CC201046 7% 322

RG_LIDCOM_BIC 12-Sep-19 CC201047 5% 2,021
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Table A.26:  Sub-Sampling Percentages, Benthic Invertebrate Community Samples, 2019   

Sample ID Date Laboratory ID % Sampled # Invertebrates
RG_FRUL_BIC 12-Sep-19 CC201048 6% 323

RG_LIDSL_BIC-1 10-Sep-19 CC201049 5% 774
RG_LIDSL_BIC-2 10-Sep-19 CC201050 5% 781
RG_LIDSL_BIC-3 10-Sep-19 CC201051 5% 397
RG_LIDSL_BIC-4 10-Sep-19 CC201052 5% 979
RG_LIDSL_BIC-5 11-Sep-19 CC201053 5% 923

RG_LI8_BIC-1 11-Sep-19 CC201054 5% 1,000
RG_LI8_BIC-2 11-Sep-19 CC201055 5% 867
RG_LI8_BIC-3 11-Sep-19 CC201056 5% 948

RG_DCEF_BIC-1 27-Feb-19 CC193211 5% 446
RG_DCEF_BIC-2 27-Feb-19 CC193212 5% 350
RG_DCEF_BIC-3 27-Feb-19 CC193213 5% 547
RG_DC3_BIC-1 27-Feb-19 CC193214 50% 349
RG_DC3_BIC-2 27-Feb-19 CC193215 15% 312
RG_DC4_BIC-1 28-Feb-19 CC193216 5% 678
RG_DC4_BIC-2 28-Feb-19 CC193217 5% 522
RG_DC4_BIC-3 28-Feb-19 CC193218 5% 1,080

RG_DCDS_BIC-1 28-Feb-19 CC193219 15% 314
RG_DCDS_BIC-2 28-Feb-19 CC193220 10% 359
RG_SPDC_BIC_1 1-Mar-19 CC193221 5% 660
RG_SPDC_BIC_2 1-Mar-19 CC193222 5% 361
LC_DCDS _BIC-01 25-Jun-19 CC200196 5% 330
LC_DCDS _BIC-02 25-Jun-19 CC200197 5% 554
LC_DCDS _BIC-03 25-Jun-19 CC200198 10% 485
LC_DC1_BIC-01 26-Jun-19 CC200199 5% 584
LC_DC1_BIC-02 26-Jun-19 CC200200 5% 958
LC_DC1_BIC-03 26-Jun-19 CC200201 5% 666

RG_SCDTC_BIC-1 11-Sep-19 CC200993 10% 367
RG_SCDTC_BIC-2 11-Sep-19 CC200994 24% 433
RG_SCDTC_BIC-3 11-Sep-19 CC200995 22% 318

RG_EL20_BIC-1 8-Sep-19 CC200996 5% 439
RG_EL20_BIC-2 8-Sep-19 CC200997 6% 325
RG_EL20_BIC-3 8-Sep-19 CC200998 6% 326
RG_EL20_BIC-4 8-Sep-19 CC200999 5% 437
RG_EL20_BIC-5 8-Sep-19 CC201000 7% 320

RG_ERSC5_BIC-1 8-Sep-19 CC201001 11% 344
RG_ERSC5_BIC-2 8-Sep-19 CC201002 50% 634
RG_ERSC5_BIC-3 8-Sep-19 CC201003 13% 331
GH_ER1A_BIC-1 9-Sep-19 CC201004 13% 352
GH_ER1A_BIC-2 9-Sep-19 CC201005 9% 329
GH_ER1A_BIC-3 9-Sep-19 CC201006 10% 325
RG_THCK_BIC-1 4-Sep-19 CC201007 6% 309
RG_THCK_BIC-2 4-Sep-19 CC201008 9% 390
RG_THCK_BIC-3 4-Sep-19 CC201009 7% 367

GH_ERSC4_BIC-1 10-Sep-19 CC201010 9% 354
GH_ERSC4_BIC-2 10-Sep-19 CC201011 10% 307
GH_ERSC4_BIC-3 10-Sep-19 CC201012 10% 363
RG_ELUGH_BIC-1 5-Sep-19 CC201013 15% 352
RG_ELUGH_BIC-2 5-Sep-19 CC201014 8% 344
RG_ELUGH_BIC-3 5-Sep-19 CC201015 9% 347
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

FOUKI-BIC CC171279 358 368 378 338 1,442 2.65 10.6 0.69 6.24

MI3-BIC CC171280 382 306 307 303 333 331 320 306 360 345 311 313 338 333 315 305 310 346 345 309 6,518 0.00 20.7 1.56 17.2

HENUP-BIC CC171282 490 457 470 487 498 534 566 518 496 545 5,061 0.40 19.3 1.60 11.8

SLINE-BIC CC171295 400 411 437 426 461 2,135 2.52 13.2 0.23 7.96

1.39 15.9 1.02 10.81

                  Highlighted values did not meet data quality objective of subsampling error ≤ 20%.

Max 
(%)

Average

Table A.27: Benthic Invertebrate Community Sub-sampling Precision and Accuracy, 2017     

Sample ID
Laboratory 

ID
Organisms in Subsample

Total

Precision Accuracy

Min 
(%)

Max 
(%)

Min 
(%)



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

RG_SCDTC_BIC CC191078 332 325 311 322 326 317 326 329 334 338 326 311 327 350 334 322 296 336 334 314 6,510 0.00 15.4 0.15 9.06

RG_FO22-BIC CC190125 329 318 319 336 345 340 325 331 336 338 342 353 329 311 360 324 358 313 342 310 6,659 0.00 13.9 0.59 8.12

RG_FOUSH-BIC CC190129 464 478 467 478 509 515 510 511 457 446 - - - - - - - - - - 4,835 0.00 13.4 1.14 7.76

RG_DC3_BIC-1 CC193214 363 354 - - - - - - - - - - - - - - - - - - 717 2.48 2.48 1.26 1.26

2.48 2.5 1.26 1.26

                  Highlighted values did not meet data quality objective of subsampling error ≤ 20%.

Average

Laboratory 
ID

Table A.28: Benthic Invertebrate Community Sub-sampling Precision and Accuracy, All RAEMP Programs, 2018   

Sample ID
Organisms in Subsample

Total

Precision Accuracy

Min 
(%)

Max 
(%)

Min 
(%)

Max 
(%)



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

RG_FRUPO_BIC02 CC193177 358 300 351 322 299 325 300 309 316 311 314 324 290 316 331 330 300 294 291 323 6,304 0.00 19.0 0.25 13.6

RG_FO22_BIC1 CC200064 307 268 285 305 305 313 316 278 299 320 - - - - - - - - - - 2,996 0.00 16.3 0.20 10.6

RG_FRUPO_BIC2 CC200056 397 399 340 328 - - - - - - - - - - - - - - - - 1,464 0.50 17.8 7.10 10.4

RG_FOBSC_BIC1 CC200079 327 281 290 271 266 - - - - - - - - - - - - - - - 1,435 1.85 18.7 1.05 13.9

RG_FODPO_BIC1 CC200073 332 294 292 275 293 289 301 267 297 303 - - - - - - - - - - 2,943 0.34 19.6 0.10 12.8

RG_FOUNGD_BIC-01 CC200052 395 395 366 386 366 352 344 352 380 347 - - - - - - - - - - 3,683 0.00 12.9 0.62 7.25

RG_DC3_BIC_1 CC193214 363 354 - - - - - - - - - - - - - - - - - - 717 2.48 2.48 1.26 1.26

LC_DCDS_BIC03 CC200198 438 390 389 387 392 427 402 430 408 395 - - - - - - - - - - 4,103 0.26 19.9 0.56 17.7

0.68 15.8 1.39 10.9

                   Highlighted values did not meet data quality objective of subsampling error ≤ 20%.

AccuracyPrecision

Total Min 
(%)

Max 
(%)

Min 
(%)

Max 
(%)

Average

Table A.29:  Benthic Invertebrate Community Sub-sampling Precision and Accuracy, 2019    

Sample ID
Organisms in SubsampleLaboratory 

ID



Sample ID Laboratory ID
Laboratory 

Count
Quality Control 

Audit Count
TIR (%) PDE (%) PTD (%) BCDI

SLINE-BIC CC171295 362 363 0.00 0.14 0.83 0.010

HENUP-BIC CC171282 484 483 0.00 0.10 0.21 0.000

CORCK-BIC CC171288 811 809 0.00 0.12 0.25 0.000

FO23-BIC CC171299 331 332 0.00 0.15 0.60 0.000

Table A.30:  Percent Benthic Invertebrate Community Organism Recovery, 2017    

    Highlighted values did not meet the data quality objective of < 5% for TIR.

Notes: TIR = Total Identification Error Rate, PDE = Percent Difference in Enumeration, PTD = Percent Taxonomic Disagreement, BCDI = Bray Curtis Dissimilarity Index to 
quantify differences in identifications.



Sample ID Laboratory ID
Laboratory 

Count
Quality Control 

Audit Count
TIR (%) PDE (%) PTD (%) BCDI

RG_ELDFE_BIC CC191088 391 391 0.00 0.00 0.77 0.008

RG_UCWER1_BIC CC191094 383 381 0.00 0.26 1.04 0.008

RG_GATE_BIC CC191098 563 560 0.00 0.27 0.71 0.004

RG_ALUSM1_BIC CC191104 598 596 0.00 0.17 1.17 0.010

RG_MIDGA_BIC CC191108 324 322 0.00 0.31 1.85 0.015

RG_CORCK1_BIC CC191114 312 313 0.00 0.16 0.96 0.008

RG_DCDS3_BIC CC191147 882 883 0.00 0.06 0.91 0.008

RG_MIULE2_BIC CC191159 821 812 0.00 0.55 1.71 0.012

RG_MIUCO3_BIC CC191163 384 382 0.00 0.26 1.30 0.010

RG_WWRL3_BIC CC191188 426 420 0.00 0.71 1.64 0.009

RG_FOBCP-BIC CC190138 1156 1154 0.00 0.09 0.95 0.009

RG_FO22-BIC CC190125 330 331 0.00 0.15 0.60 0.005

RG_FRUPO3_BIC CC191028 521 521 0.00 0.00 1.15 0.012

RG_FOBCP3_BIC CC191031 315 315 0.00 0.00 0.63 0.006

RG_FODNGD1_BIC CC191043 714 715 0.00 0.07 0.70 0.006

RG_FOUSH2_BIC CC191038 478 478 0.00 0.00 0.63 0.006

RG_FODNGD3_BIC CC191045 722 714 0.00 0.56 1.39 0.008

RG_LIDSL2_BIC CC191053 583 580 0.00 0.26 0.69 0.004

RG_FO23-1_BIC CC191058 394 391 0.00 0.73 0.76 0.004

RG_LI24-3_BIC CC191073 383 385 0.00 0.52 0.52 0.003

RG_DCEF_BIC-2 CC193212 350 351 0.00 0.14 0.57 0.004

    Highlighted values did not meet the data quality objective of < 5% for TIR.

Table A.31:  Percent Benthic Invertebrate Community Organism Recovery, 2018    

Notes: TIR = Total Identification Error Rate, PDE = Percent Difference in Enumeration, PTD = Percent Taxonomic Disagreement, BCDI = Bray Curtis Dissimilarity Index to 
quantify differences in identifications.



Sample ID Laboratory ID Laboratory Count
Quality 

Control Audit 
Count

TIR (%) PDE (%) PTD (%) BCDI

RG_FODPO_BIC01 CC193173 1360 1378 0.00 0.66 1.81 0.012

RG_FOUEW_BIC-3 CC200051 340 341 0.00 0.15 1.47 0.013

RG_FOUNGD_BIC-3 CC200054 348 348 0.00 0.00 0.57 0.006

RG_MPI_BIC-2 CC200068 317 320 0.00 0.47 0.94 0.005

RG_FOBSC-BIC-3 CC200081 329 324 0.00 0.77 1.82 0.011

RG_FO26_BIC-2 CC201058 692 688 0.00 0.29 0.58 0.003

RG_FOUEW_BIC-3 CC201068 461 460 0.00 0.11 0.87 0.008

RG_FODPO_BIC-3 CC201082 652 648 0.00 0.31 1.53 0.012

RG_FOUKI_BIC-1 CC201086 356 352 0.00 0.56 1.69 0.011

RG_FOUNGD_BIC-1 CC201094 522 522 0.38 0.00 0.38 0.004

RG_SCOUTDS_BIC-1 CC201104 356 355 0.00 0.14 0.56 0.004
RG_UFR1_BIC-
02_2019-12-10

CC202682 508 508 0.00 0.00 0.79 0.008

RG_FOUEW_BIC-
01_2019-12-11

CC202693 648 640 0.00 0.62 1.85 0.012

RG_LILC3_BIC-1 CC201031 774 774 0.00 0.00 0.39 0.004

RG_SLINE_BIC-1 CC201041 467 469 0.00 0.21 1.07 0.009

RG_LIDSL_BIC-2 CC201050 781 778 0.00 0.19 0.77 0.006

RG_DCEF_BIC-2 CC193212 350 351 0.00 0.14 0.57 0.004

LC_DC1_BIC-02 CC200200 958 953 0.00 0.26 1.57 0.015

RG_SCDTC_BIC-1 CC200993 367 364 0.00 0.41 4.36 0.040

RG_EL20_BIC-3 CC200998 326 321 0.00 0.77 2.15 0.014

GH_ERSC4_BIC-3 CC201012 342 340 0.00 0.29 0.88 0.006

    Highlighted values did not meet the data quality objective of < 5% for TIR.

Table A.32:  Percent Benthic Invertebrate Community Organism Recovery, 2019

Notes: TIR = Total Identification Error Rate, PDE = Percent Difference in Enumeration, PTD = Percent Taxonomic Disagreement, BCDI = Bray Curtis Dissimilarity Index to 
quantify differences in identifications.



Sample ID Species Date Caught Plus Growth? Ageing Structure Ageing Method Primary Ager Age Estimate CI QAQC Ager QAQC Age Estimate CI Final Age Estimate Notes
ELELKO_MW-08 MTWF Oct-2018 + Otolith Aged whole MM 5 F KM 5 F 5 -
ELELKO_MW-23 MTWF Oct-2018 + Otolith Aged whole MM 8 F - - - 8 -
ELELKO_MW-24 MTWF Oct-2018 + Otolith Aged whole MM 15 FP KM 14 F 14 -
ELELKO_MW-25 MTWF Oct-2018 + Otolith Crack and Burn MM 4 F - - - 4 -
ELELKO_MW-26 MTWF Oct-2018 + Otolith Crack and Burn MM 5 F KM 5 F 5 -
ELELKO_MW-27 MTWF Oct-2018 + Otolith Crack and Burn MM 3 F - - - 3 -
ELELKO_MW-28 MTWF Oct-2018 + Otolith Crack and Burn MM 4 F KM 4 F 4 -
ELELKO_MW-29 MTWF Oct-2018 + Otolith Crack and Burn MM 4 F KM 3 F 3 -

EL20_MW-04 MTWF Oct-2018 + Otolith Crack and Burn MM 5 F KM 5 F 5 -
EL20_MW-05 MTWF Oct-2018 + Otolith Aged whole MM 4 F KM 4 F 4 -
EL20_MW-06 MTWF Oct-2018 + Otolith Crack and Burn MM 4 F KM 5 F 4 -
EL20_MW-07 MTWF Oct-2018 + Otolith Crack and Burn MM 3 F KM 3 FG 3 -
EL20_MW-08 MTWF Oct-2018 + Otolith Crack and Burn MM 5 F KM 4 F 5 -
EL20_MW-09 MTWF Oct-2018 + Otolith Crack and Burn MM 6 F - - - 6 -
EL20_MW-10 MTWF Oct-2018 + Otolith Crack and Burn MM 6 F KM 6 F 6 -
EL20_MW-11 MTWF Oct-2018 + Otolith Aged whole MM 4 F KM 4 F 4 -
FO23_MW-01 MTWF Oct-2018 + Otolith Crack and Burn MM 9 F KM 9 F 9 -
FO23_MW-04 MTWF Oct-2018 + Otolith Crack and Burn MM 3 F - - - 3 1 otolith crystalized
FO23_MW-05 MTWF Oct-2018 + Otolith Crack and Burn MM 3 FP - - - 3 both otoliths crumbled, aged from a piece
FO23_MW-06 MTWF Oct-2018 + Otolith Crack and Burn MM 9 F KM 8 F 9 -
FO23_MW-07 MTWF Oct-2018 + Otolith Crack and Burn MM 5 F - - - 5 -
FO23_MW-08 MTWF Oct-2018 + Otolith Crack and Burn MM 7 F KM 6 F 6 -
FO23_MW-09 MTWF Oct-2018 + Otolith Crack and Burn MM 3 FP KM 4 FP 3 1 otolith crystalized
FO23_MW-10 MTWF Oct-2018 + Otolith Aged whole MM 4 FG - - - 4 -

MICOMP_MW-11 MTWF Oct-2018 + Otolith Aged whole MM 4 F KM 5 F 5 -
MICOMP_MW-12 MTWF Oct-2018 + Otolith Aged whole MM 11 F - - - 11 -
MICOMP_MW-13 MTWF Oct-2018 + Otolith Aged whole MM 4 F KM 4 F 4 otolith crystalized
MICOMP_MW-14 MTWF Oct-2018 + Otolith Aged whole MM 6 F - - - 6 -
MICOMP_MW-15 MTWF Oct-2018 + Otolith Crack and Burn MM 5 FG KM 5 F 5 -
MICOMP_MW-16 MTWF Oct-2018 + Otolith Crack and Burn MM 9 FG - - - 9 -
MICOMP_MW-17 MTWF Oct-2018 + Otolith Crack and Burn MM 7 FG - - - 7 -
MICOMP_MW-19 MTWF Oct-2018 + Otolith Crack and Burn MM 6 F KM 6 FG 6 some crystalization

EL19_MW-08 MTWF Oct-2018 + Otolith Crack and Burn MM 4 F KM 4 F 4 -
EL19_MW-09 MTWF Oct-2018 + Otolith Crack and Burn MM 6 FG - - - 6 -
EL19_MW-10 MTWF Oct-2018 + Otolith Crack and Burn MM 6 F - - - 6 -
EL19_MW-11 MTWF Oct-2018 + Otolith Crack and Burn MM 7 F - - - 7 -
EL19_MW-12 MTWF Oct-2018 + Otolith Crack and Burn MM 10 F KM 10 F 10 -
EL19_MW-13 MTWF Oct-2018 + Otolith Aged whole MM 8 F - - - 8 -
EL19_MW-17 MTWF Oct-2018 + Otolith Aged whole MM 14 FP - - - 14 one otolith crystalized
EL19_MW-21 MTWF Oct-2018 + Otolith Aged whole MM 4 FG - - - 4 -
EL19_MW-22 MTWF Oct-2018 + Otolith Aged whole MM 6 F KM 6 F 6 -
BULL_MW-14 MTWF Oct-2018 + Otolith Crack and Burn MM 8 F - - - 8 -
BULL_MW-15 MTWF Oct-2018 + Otolith Crack and Burn MM 4 FG - - - 4 -
BULL_MW-16 MTWF Oct-2018 + Otolith Crack and Burn MM 7 FP KM 8 FP 7 otolith deformed
BULL_MW-17 MTWF Oct-2018 + Otolith Crack and Burn MM 8 F - - - 8 -
BULL_MW-18 MTWF Oct-2018 + Otolith Crack and Burn MM 4 F - - - 4 -
BULL_MW-19 MTWF Oct-2018 + Otolith Crack and Burn MM 9 F - - - 9 -
BULL_MW-20 MTWF Oct-2018 + Otolith Crack and Burn MM 7 P KM 5 F 5 crystalized
BULL_MW-21 MTWF Oct-2018 + Otolith Crack and Burn MM 4 F KM 4 F 4 -

FH_MW-07 MTWF Oct-2018 + Otolith Crack and Burn MM 4 FG - - - 4 -
FH_MW-08 MTWF Oct-2018 + Otolith Crack and Burn MM 9 F KM 8 F 9 -
FH_MW-09 MTWF Oct-2018 + Otolith Crack and Burn MM 9 FG KM 8 F 9 -
FH_MW-10 MTWF Oct-2018 + Otolith Crack and Burn MM 7 F - - - 7 -
FH_MW-11 MTWF Oct-2018 + Otolith Crack and Burn MM 8 F - - - 8 -
FH_MW-12 MTWF Oct-2018 + Otolith Crack and Burn MM 6 F KM 6 F 6 -
FH_MW-13 MTWF Oct-2018 + Otolith Crack and Burn MM 6 FG - - - 6 -
FH_MW-14 MTWF Oct-2018 + Otolith Crack and Burn MM 13 FG - - - 13 -
EL1_MW-05 MTWF Oct-2018 + Otolith Crack and Burn MM 4 FG KM 4 F 4 -
EL1_MW-06 MTWF Oct-2018 + Otolith Crack and Burn MM 6 F - - - 6 -
EL1_MW-14 MTWF Oct-2018 + Otolith Crack and Burn MM 5 F - - - 5 -
EL1_MW-15 MTWF Oct-2018 + Otolith Crack and Burn MM 7 F KM 7 FG 7 -
EL1_MW-16 MTWF Oct-2018 + Otolith Crack and Burn MM 10 F - - - 10 -
EL1_MW-17 MTWF Oct-2018 + Otolith Crack and Burn MM 7 F - - - 7 -
EL1_MW-18 MTWF Oct-2018 + Otolith Crack and Burn MM 6 F KM 5 F 6 -
EL1_MW-19 MTWF Oct-2018 + Otolith Crack and Burn MM 4 F - - - 4 -
EL1_MW-20 MTWF Oct-2018 + Otolith Crack and Burn MM 4 FP - - - 4 -

Notes: - = no data available; F = Fair; FG= Fairly Good; FP = Fairly Poor; P = Poor; MTWF = Mountain Whitefish.

Table A.33:  Age Estimates Based on the Otoliths of Mountain Whitefish, RAEMP, 2018     
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Figure B.1: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.1: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.1: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.1: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.1: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.1: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.1: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.2: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.2: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.2: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.2: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.2: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.2: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.2: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.3: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.3: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.3: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.3: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.3: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.3: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.4: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.4: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.4: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).



___ _
___ _

___
Min BCWQG (long term) not shown = 0.39 ug/L
Min BCWQG (short term) not shown = 1.4 ug/L
Min EVWQP Level 1 Benchmark not shown = 0.31 ug/L

0.00

0.05

0.10

0.15

0.20

0.25

0.30

2012 2013 2014 2015 2016 2017 2018 2019D
is

so
lv

ed
 C

ad
m

iu
m

 (
mg

/L
) FR_FRCP1 (RG_FOBCP)

Min BCWQG (long term) not shown = 0.43 ug/L
Min BCWQG (short term) not shown = 1.6 ug/L
Min EVWQP Level 1 Benchmark not shown = 0.30 ug/L

0.00

0.05

0.10

0.15

0.20

2012 2013 2014 2015 2016 2017 2018 2019D
is

so
lv

ed
 C

ad
m

iu
m

 (
mg

/L
) FR_FRCP1SW (RG_FRCP1SW)

BCWQG (long term) not shown = 0.46 ug/L
Min BCWQG (short term) not shown = 1.7 ug/L
EVWQP Level 1 Benchmark not shown = 0.32 ug/L

0.00

0.05

0.10

0.15

0.20

2012 2013 2014 2015 2016 2017 2018 2019D
is

so
lv

ed
 C

ad
m

iu
m

 (
mg

/L
) FR_FRRD (RG_FRUPO)

BCWQG (long term) not shown = 0.46 ug/L
Min BCWQG (short term) not shown = 1.8 ug/L
EVWQP Level 1 Benchmark not shown = 0.32 ug/L

0.00

0.05

0.10

0.15

0.20

0.25

0.30

2012 2013 2014 2015 2016 2017 2018 2019D
is

so
lv

ed
 C

ad
m

iu
m

 (
mg

/L
) GH_PC2 (RG_FODPO)

BCWQG (long term) BCWQG (short term) EVWQP Level 1 Benchmark

Page 5 of 7

Figure B.4: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.4: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.5: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.5: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.5: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.5: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.5: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.5: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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and an early warning trigger was defined (Azimuth 2019).
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Figure B.6: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.6: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.6: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.6: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.6: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.6: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.6: Time Series Plots for Total Lithium Concentrations from RAEMP 
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Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.7: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.7: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.7: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.7: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.7: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.7: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.8: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.8: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.8: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.8: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).



BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.000

0.001

0.002

0.003

0.004

0.005

0.006

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 M

ol
yb

de
nu

m
 (

m
g/

L)
FR_FRCP1 (RG_FOBCP)

BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.000

0.001

0.002

0.003

0.004

0.005

0.006

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 M

ol
yb

de
nu

m
 (

m
g/

L)

FR_FRCP1SW (RG_FRCP1SW)

BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.000

0.001

0.002

0.003

0.004

0.005

0.006

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 M

ol
yb

de
nu

m
 (

m
g/

L)

FR_FRRD (RG_FRUPO)

BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.00

0.01

0.02

0.03

0.04

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 M

ol
yb

de
nu

m
 (

m
g/

L)

GH_PC2 (RG_FODPO)

BCWQG (long term) BCWQG (short term)

Page 5 of 7

Figure B.8: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.8: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.9: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.9: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.9: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).



________________________________________________________________________________ ___________________________________________________________________________________________________________________________

________________________________________________________________________________ ___________________________________________________________________________________________________________________________
________________________________________________________________________________ ___________________________________________________________________________________________________________________________

0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 N

ic
ke

l (
mg

/L
)

FR_FRCP1 (RG_FOBCP)

______________ _ _ __ ___ _ _

Level 2 Interim Screening Value not shown = 15 ug/L
Level 3 Interim Screening Value not shown = 22 ug/L

0

2

4

6

8

10

12

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 N

ic
ke

l (
mg

/L
)

FR_FRCP1SW (RG_FRCP1SW)

_____________________________________________________________________ ____________________

Level 2 Interim Screening Value not shown = 15 ug/L
Level 3 Interim Screening Value not shown = 22 ug/L

0

2

4

6

8

10

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 N

ic
ke

l (
mg

/L
)

FR_FRRD (RG_FRUPO)

___________________________________________________________ _ ___ _ ______ __ _ _ _ _

Level 2 Interim Screening Value not shown = 15 ug/L
Level 3 Interim Screening Value not shown = 22 ug/L

0

2

4

6

8

10

12

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 N

ic
ke

l (
mg

/L
)

GH_PC2 (RG_FODPO)

Level 1 Interim Screening Value Level 2 Interim Screening Value Level 3 Interim Screening Value

Page 5 of 7

Figure B.9: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.9: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.10: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.10: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.10: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.10: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.10: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.11: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.11: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.11: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).



_____

_

__

________________________

_

_

_____

_

_____

_____________________________ __

_

_______________________________

_____

_

________

__________________

__

________________________________

_

_

_

_____

Min BCWQG (long term) not shown = 0.060 mg/L
Min BCWQG (short term) not shown = 0.060 mg/L

0.00

0.01

0.02

0.03

0.04

0.05

2012 2013 2014 2015 2016 2017 2018 2019

N
itr

ite
-N

 (
m

g/
L)

FR_FRCP1 (RG_FOBCP)

__

_

_

_________

_

_ _ __ ___ _ _

Min BCWQG (short term) not shown = 0.060 mg/L

0.00

0.01

0.02

0.03

0.04

2012 2013 2014 2015 2016 2017 2018 2019

N
itr

ite
-N

 (
m

g/
L)

FR_FRCP1SW (RG_FRCP1SW)

_____________ ________ __ _____________ __________ ___ _____________

Min BCWQG (long term) not shown = 0.040 mg/L
Min BCWQG (short term) not shown = 0.060 mg/L

0.000

0.005

0.010

0.015

0.020

0.025

0.030

2012 2013 2014 2015 2016 2017 2018 2019

N
itr

ite
-N

 (
m

g/
L)

FR_FRRD (RG_FRUPO)

___

_

___

__

__________

____

__________

_______

_

_

_

_

_________

_____________

_

____ _ ___ _ ______ __ _ _ _

BCWQG (long term) not shown = 0.060 mg/L
Min BCWQG (short term) not shown = 0.060 mg/L

0.00

0.01

0.02

0.03

0.04

2012 2013 2014 2015 2016 2017 2018 2019

N
itr

ite
-N

 (
m

g/
L)

GH_PC2 (RG_FODPO)

BCWQG (long term) BCWQG (short term)

Page 5 of 7

Figure B.11: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.11: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.12: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.12: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.12: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.12: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.12: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.12: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.12: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.13: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.13: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.13: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.13: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.



________________________________________________________________________________ ___________________________________________________________________________________________________________________________________________________________________________________________________________ ___________________________________________________________________________________________________________________________

0

500

1,000

1,500

2,000

2,500

3,000

2012 2013 2014 2015 2016 2017 2018 2019

S
ul

ph
at

e 
(m

g/
L)

FR_FRCP1 (RG_FOBCP)

______________ _ _ __ ___ _ _______________ _ _ __ ___ _ _

0

200

400

600

800

2012 2013 2014 2015 2016 2017 2018 2019

S
ul

ph
at

e 
(m

g/
L)

FR_FRCP1SW (RG_FRCP1SW)

_____________________________________________________________________ _________________________________________________________________________________________ ____________________

0

100

200

300

400

500

600

2012 2013 2014 2015 2016 2017 2018 2019

S
ul

ph
at

e 
(m

g/
L)

FR_FRRD (RG_FRUPO)

_______________________________________________________________________ _ ___ _ ______ __ _ _ _ ________________________________________________________________________ _ ___ _ ______ __ _ _ _ _

0

100

200

300

400

500

2012 2013 2014 2015 2016 2017 2018 2019

S
ul

ph
at

e 
(m

g/
L)

GH_PC2 (RG_FODPO)

BCWQG (long term) EVWQP Level 1 Benchmark

Page 5 of 7

Figure B.13: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.13: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.13: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.14: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.14: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.14: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.14: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.14: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.14: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.14: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.15: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.15: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.15: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.15: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.15: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.15: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).



BCWQG (long term) not shown = 0.0085 mg/L

0.000

0.001

0.002

0.003

0.004

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 U

ra
ni

um
 (

m
g/

L)
GH_FR1  (RG_FODGH)

BCWQG (long term)

Figure B.15: Time Series Plots for Total Uranium Concentrations from RAEMP 
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Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.16: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.16: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.16: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.16: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.16: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.16: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.16: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU1, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.17: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.17: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.17: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.18: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.18: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.18: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.19: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.19: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.19: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.20: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.20: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.20: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.21: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.21: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.21: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.22: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.22: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.22: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.23: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.23: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.23: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.24: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.24: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).



BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.000

0.001

0.002

0.003

0.004

0.005

0.006

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 M

ol
yb

de
nu

m
 (

m
g/

L)
LC_LCC (RG_LIDCOM)

BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.000

0.001

0.002

0.003

0.004

0.005

0.006

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 M

ol
yb

de
nu

m
 (

m
g/

L)

LC_LC4 (RG_LI8)

BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 M

ol
yb

de
nu

m
 (

m
g/

L)

LC_LC6 (RG_FRUL)

BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.000

0.001

0.002

0.003

0.004

2012 2013 2014 2015 2016 2017 2018 2019

T
ot

al
 M

ol
yb

de
nu

m
 (

m
g/

L)

LC_LC5 (RG_FO23)

BCWQG (long term) BCWQG (short term)

Page 3 of 3

Figure B.24: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.25: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).

Page 1 of 3

_______________________________________________________________________ __________________________

Level 2 Interim Screening Value not shown = 15 ug/L
Level 3 Interim Screening Value not shown = 22 ug/L

LC_GRCK



__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

0

20

40

60

80

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l N
ic

ke
l (
mg

/L
)

LC_WLC  (RG_LCUT)

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

0

5

10

15

20

25

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l N
ic

ke
l (
mg

/L
)

LC_LC3 (RG_LILC3)

_______________________________________________________________________________________ _ __ _ _ __

_______________________________________________________________________________________ _ __ _ _ __
Level 3 Interim Screening Value not shown = 22 ug/L

0

5

10

15

20

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l N
ic

ke
l (
mg

/L
)

WL_DCP_SP24 (RG_LISP24)

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Level 3 Interim Screening Value not shown = 22 ug/L

0

5

10

15

20

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l N
ic

ke
l (
mg

/L
)

LC_LCDSSLCC (RG_LIDSL)

Level 1 Interim Screening Value Level 2 Interim Screening Value Level 3 Interim Screening Value

Page 2 of 3

Figure B.25: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.25: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.26: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).

Page 1 of 3

BCWQG (long term) not shown = 3.0 mg/L
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Min EVWQP Level 2 Benchmark not shown = 5.9 mg/L
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Figure B.26: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.26: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.27: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.27: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.27: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.28: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.28: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.28: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.29: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.29: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.29: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.30: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.30: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.30: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.31: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.31: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.31: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.32: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.32: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.32: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU2, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.33: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.33: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.33: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.34: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.34: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.34: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.35: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.35: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.35: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.36: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.36: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.36: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.37: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.37: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.37: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.38: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.38: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.38: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.39: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.39: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.39: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.40: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.40: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.40: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Level 3 Interim Screening Value not shown = 22 ug/L
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Figure B.41: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.41: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.41: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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BCWQG (short term) not shown = 33 mg/L
EVWQP Level 1 Benchmark not shown = 3.0 mg/L
EVWQP Level 2 Benchmark not shown = 5.0 mg/L
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Figure B.42: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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EVWQP Level 2 Benchmark not shown = 5.0 mg/L
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Figure B.42: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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Figure B.42: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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BCWQG (long term) not shown = 0.020 mg/L
BCWQG (short term) not shown = 0.060 mg/L
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Figure B.43: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.43: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.43: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.44: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.44: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.44: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.45: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.45: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.45: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.46: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.46: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.46: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.47: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.47: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.47: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.48: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.48: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.48: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU3, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.49: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.49: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.49: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.49: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.49: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.49: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.50: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.50: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.50: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.50: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.50: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.50: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.51: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.51: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.51: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.51: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).



BCWQG (long term) not shown = 1.2 mg/L

0.00

0.01

0.02

0.03

0.04

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l B
or

on
 (m

g/
L)

RG_MIULE

BCWQG (long term) not shown = 1.2 mg/L

0.00

0.01

0.02

0.03

0.04

0.05

0.06

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l B
or

on
 (m

g/
L)

RG_MI5

BCWQG (long term) not shown = 1.2 mg/L

0.00

0.01

0.02

0.03

0.04

0.05

0.06

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l B
or

on
 (m

g/
L)

EV_MC3 (RG_MI3)

BCWQG (long term) not shown = 1.2 mg/L

0.000

0.005

0.010

0.015

0.020

0.025

0.030

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l B
or

on
 (m

g/
L)

RG_MIDER

BCWQG (long term)

Page 5 of 6

Figure B.51: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.51: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.52: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.52: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.52: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.52: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.52: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.52: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.53: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.53: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.53: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.53: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.53: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.53: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.54: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.54: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.54: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.54: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.54: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.54: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.55: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.55: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.55: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.55: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.55: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.55: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).



BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l M
ol

yb
de

nu
m

 (m
g/

L)
CM_AG1 (RG_AGCK)

BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l M
ol

yb
de

nu
m

 (m
g/

L)

EV_AC2 (RG_ALUSM)

BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l M
ol

yb
de

nu
m

 (m
g/

L)

RG_LE1

BCWQG (long term) not shown = 1.0 mg/L
BCWQG (short term) not shown = 2.0 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l M
ol

yb
de

nu
m

 (m
g/

L)

CM_MC1 (RG_MI25)

BCWQG (long term) BCWQG (short term)

Figure B.56: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.56: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.56: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.56: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.56: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.56: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.57: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.57: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.57: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.57: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.57: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.57: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.58: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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Figure B.58: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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Figure B.58: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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Figure B.58: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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Figure B.58: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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Figure B.58: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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Figure B.59: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.59: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.59: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.59: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.59: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.59: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.60: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).

Page 1 of 6



____________________________________________________ _ _

EVWQP Level 1 Benchmark not shown = 19 ug/L
EVWQP Level 2 Benchmark not shown = 74 ug/L

0.0

0.5

1.0

1.5

2.0

2.5

3.0

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l S
el

en
iu

m
 (m

g/
L)

EV_HC6 (RG_HACKUS)

__ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________

__ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________

EVWQP Level 2 Benchmark not shown = 74 ug/L

0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l S
el

en
iu

m
 (m

g/
L)

EV_HC1 (RG_HACKDS)

_______________________ _____________________________ _ _

_______________________ _____________________________ _ _

EVWQP Level 2 Benchmark not shown = 74 ug/L

0

10

20

30

40

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l S
el

en
iu

m
 (m

g/
L)

EV_GV1 (RG_GRDS)

______ _ ________________________ ________________________________________

______ _ ________________________ ________________________________________
EVWQP Level 2 Benchmark not shown = 74 ug/L

0

5

10

15

20

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l S
el

en
iu

m
 (m

g/
L)

EV_BLM2 (RG_BACK)

BCWQG (long term) EVWQP Level 1 Benchmark EVWQP Level 2 Benchmark

Page 2 of 6

Figure B.60: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.60: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.60: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.60: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.60: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.61: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.61: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.61: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.61: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.61: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.61: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.62: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.62: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.62: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.62: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.62: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.62: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.63: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.63: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).



BCWQG (long term) not shown = 0.0085 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l U
ra

ni
um

 (m
g/

L)
EV_ER4 (RG_EL19)

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

0.000

0.005

0.010

0.015

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l U
ra

ni
um

 (m
g/

L)

CM_CC1 (RG_CORCK)

__ ___________________________________________________________________________________________________________________________________

0.000

0.002

0.004

0.006

0.008

0.010

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l U
ra

ni
um

 (m
g/

L)

EV_EC1 (RG_ERCK)

_____ _ ___________________ __________ __ ____________________________________________________________________________________________________________________________________________________________________________________________________________

0.000

0.005

0.010

0.015

0.020

0.025

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l U
ra

ni
um

 (m
g/

L)

EV_GT1 (RG_GATE)

BCWQG (long term)

Page 3 of 6

Figure B.63: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.63: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.63: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.63: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.64: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.64: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.64: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.64: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.64: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.64: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU4, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.65: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.65: Time Series Plots for Total Antimony Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.66: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.66: Time Series Plots for Total Barium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.67: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.67: Time Series Plots for Total Boron Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Min BCWQG (short term) not shown = 0.67 ug/L
Min EVWQP Level 1 Benchmark not shown = 0.15 ug/L
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Figure B.68: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.68: Time Series Plots for Dissolved Cadmium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.69: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.69: Time Series Plots for Dissolved Cobalt Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.70: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.70: Time Series Plots for Total Lithium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.71: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.71: Time Series Plots for Total Manganese Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.72: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.72: Time Series Plots for Total Molybdenum Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Level 2 Interim Screening Value not shown = 15 ug/L
Level 3 Interim Screening Value not shown = 22 ug/L

0

1

2

3

4

5

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l N
ic

ke
l (
mg

/L
)

RG_WWRL

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Level 3 Interim Screening Value not shown = 22 ug/L

0

5

10

15

20

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l N
ic

ke
l (
mg

/L
)

EV_ER1 (RG_EL1)

Level 1 Interim Screening Value not shown = 5.3 ug/L
Level 2 Interim Screening Value not shown = 15 ug/L
Level 3 Interim Screening Value not shown = 22 ug/L

0.0

0.5

1.0

1.5

2.0

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l N
ic

ke
l (
mg

/L
)

RG_ELDFE

___ ___ _________________________________________________________________________________________________________ ________________________________________________________

___ ___ _________________________________________________________________________________________________________ ________________________________________________________
Level 3 Interim Screening Value not shown = 22 ug/L

0

5

10

15

2012 2013 2014 2015 2016 2017 2018 2019

To
ta

l N
ic

ke
l (
mg

/L
)

RG_ELKORES (RG_ELELKO)

Level 1 Interim Screening Value Level 2 Interim Screening Value Level 3 Interim Screening Value

Figure B.73: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.73: Time Series Plots for Total Nickel Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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BCWQG (short term) not shown = 33 mg/L
EVWQP Level 1 Benchmark not shown = 3.0 mg/L
EVWQP Level 2 Benchmark not shown = 5.0 mg/L
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Figure B.74: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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Figure B.74: Time Series Plots for Nitrate-N Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
BCL guideline not shown because of overlap with EVWQP Level 1 Benchmark.
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BCWQG (short term) not shown = 0.060 mg/L

0.000

0.001

0.002

0.003

0.004

0.005

0.006

2012 2013 2014 2015 2016 2017 2018 2019

N
itr

ite
-N

 (
m

g/
L)

RG_WWRL

Min BCWQG (long term) not shown = 0.020 mg/L
Min BCWQG (short term) not shown = 0.060 mg/L

0.000

0.002

0.004

0.006

0.008

0.010

2012 2013 2014 2015 2016 2017 2018 2019

N
itr

ite
-N

 (
m

g/
L)

EV_ER1 (RG_EL1)

BCWQG (long term) not shown = 0.040 mg/L
BCWQG (short term) not shown = 0.12 mg/L

0.000

0.002

0.004

0.006

0.008

0.010

2012 2013 2014 2015 2016 2017 2018 2019

N
itr

ite
-N

 (
m

g/
L)

RG_ELDFE

__

_

_____ ________

____

______________

__________

_______ _

_________________

_

__

___________

__________

_ _____ _

___________

_____ _______

__________

_____

Min BCWQG (long term) not shown = 0.060 mg/L
Min BCWQG (short term) not shown = 0.060 mg/L

0.00

0.01

0.02

0.03

0.04

2012 2013 2014 2015 2016 2017 2018 2019

N
itr

ite
-N

 (
m

g/
L)

RG_ELKORES (RG_ELELKO)

BCWQG (long term) BCWQG (short term)

Figure B.75: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.75: Time Series Plots for Nitrite-N Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water chloride concentrations.  Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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BCWQG (long term) not shown = 2.0 ug/L
EVWQP Level 1 Benchmark not shown = 19 ug/L
EVWQP Level 2 Benchmark not shown = 74 ug/L
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Figure B.76: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.76: Time Series Plots for Total Selenium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.77: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.77: Time Series Plots for Sulphate Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
Some benchmarks may not be visible due to overlap.
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Figure B.78: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.78: Time Series Plots for Total Dissolved Solids Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.79: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.79: Time Series Plots for Total Uranium Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan 
and an early warning trigger was defined (Azimuth 2019).
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Figure B.80: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Figure B.80: Time Series Plots for Total Zinc Concentrations from RAEMP 
Sampling Areas in MU5, 2012 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Guidelines are dependent on water hardness.  Constituent was plotted because it was identified as a mine-related 
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2019).
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 13 13 27 27 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 113 8.00 7.67 8.98 84.4 0.0877 <0.00100 <0.00500 12.2 <0.100 0.178 <0.000100 <0.000100 0.00754 <0.0000200 <0.0100 0.000130 <0.000100
Annual Maximum 237 8.36 8.92 12.1 114 0.313 0.00220 0.00900 87.2 <0.500 0.371 0.000110 0.000145 0.0158 <0.0000200 0.0200 <0.000700 <0.000100

Annual Mean 203 8.19 8.16 11.0 104 0.245 0.00112 0.00531 65.3 0.216 0.318 0.000101 0.000115 0.0134 <0.0000200 0.0108 0.000154 <0.000100
Annual Median 218 8.21 8.16 11.2 108 0.285 <0.00100 <0.00500 71.7 0.250 0.342 <0.000100 0.000110 0.0145 <0.0000200 <0.0100 0.000155 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 85% 92% 0% 54% 0% 92% 15% 0% 100% 92% 15% 100%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 28 28 35 35 28 28 28 28 28 28 28 28 28 28 28 28 28 28
Annual Minimum 118 8.10 7.91 9.23 105 <0.00500 <0.00100 <0.00500 7.61 0.110 0.0990 <0.000100 <0.000100 0.0369 <0.0000200 <0.0100 0.000100 <0.000100
Annual Maximum 252 8.43 8.78 12.5 151 0.218 0.00570 0.0139 47.5 <0.500 0.166 0.000260 0.000280 0.0978 0.0000230 <0.0100 0.000920 0.000200

Annual Mean 191 8.29 8.26 11.0 135 0.0865 0.00122 0.00615 34.7 0.113 0.125 0.000108 0.000138 0.0669 0.0000201 <0.0100 0.000250 0.000107
Annual Median 200 8.30 8.25 11.2 140 0.0668 <0.00100 <0.00500 39.4 0.110 0.120 <0.000100 0.000120 0.0730 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 4% 82% 71% 0% 89% 0% 86% 14% 0% 96% 100% 4% 93%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum 195 7.86 7.86 8.96 128 1.36 0.00100 <0.00500 39.8 0.160 0.158 <0.000100 <0.000100 0.0470 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 406 8.44 8.08 11.9 143 4.99 0.00210 0.00670 145 <0.500 0.227 0.000110 0.000130 0.0849 <0.0000200 <0.0100 0.000170 <0.000100

Annual Mean 300 8.16 7.93 10.1 136 3.13 0.00127 0.00553 95.0 0.160 0.188 0.000102 0.000108 0.0645 <0.0000200 <0.0100 0.000128 <0.000100
Annual Median 308 8.22 7.90 10.1 136 3.20 0.00105 <0.00500 101 0.160 0.188 <0.000100 <0.000100 0.0648 <0.0000200 <0.0100 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 67% 0% 83% 0% 83% 67% 0% 100% 100% 17% 100%
% > BCWQGc - 0% 0% 0% 0% 50% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 13 13 26 26 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 861 7.64 7.74 8.02 141 37.0 0.00590 <0.00500 336 1.41 0.140 0.000530 <0.000100 0.0289 <0.0000200 0.0150 <0.000100 0.000120
Annual Maximum 1,710 8.29 8.17 13.1 231 88.5 0.0866 0.0278 612 <2.50 0.220 0.000890 0.000190 0.0797 <0.0000200 0.0250 <0.000200 0.000460

Annual Mean 1,240 8.05 7.98 9.67 214 62.9 0.0353 0.00954 432 1.41 0.174 0.000766 0.000138 0.0487 <0.0000200 0.0203 0.000104 0.000215
Annual Median 1,230 8.06 8.02 9.75 219 58.8 0.0156 <0.00500 426 1.41 0.160 0.000770 0.000130 0.0514 <0.0000200 0.0210 <0.000100 0.000180

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 54% 0% 85% 0% 0% 8% 0% 100% 0% 69% 0%
% > BCWQGc - 0% 0% 0% 0% 100% 46% 0% 46% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 100% 23% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 85% - - - - 100% - - 46% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 13 13 27 27 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 607 7.92 7.24 8.59 182 21.3 0.00430 <0.00500 138 <0.500 <0.100 0.000340 <0.000100 0.0315 <0.0000200 0.0170 <0.000100 <0.000100
Annual Maximum 1,760 8.29 8.00 11.7 394 95.3 0.0437 0.00590 637 <2.50 0.196 0.000650 0.000150 0.0412 <0.0000200 0.0280 <0.000300 0.000340

Annual Mean 1,410 8.05 7.74 10.5 316 66.4 0.00953 0.00512 475 0.765 0.130 0.000512 0.000113 0.0375 <0.0000200 0.0233 0.000102 0.000118
Annual Median 1,580 8.01 7.85 10.4 336 69.3 0.00560 <0.00500 535 0.765 0.120 0.000560 <0.000100 0.0399 <0.0000200 0.0230 <0.000100 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 31% 85% 0% 92% 15% 0% 54% 0% 100% 0% 92% 92%
% > BCWQGc - 0% 0% 0% 0% 100% 8% 0% 69% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 85% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 85% - - - - 100% - - 69% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

FR_HC3 (RG_HENUP)

FR_UFR1 (RG_FO26)

FR_FC1 (RG_FC1)

FR_CC1 (RG_CLODE)

FR_KC1 (RG_KICK)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed 
for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum <0.0100 <0.0000500 <0.00100 <0.000100 <0.000000500 0.000374 <0.000500 0.000343 <0.0000100 <0.0000100 0.000420 <0.00300 <0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.0210 0.0000960 0.00120 0.000795 <0.000000500 0.000661 <0.000500 0.00131 <0.0000100 <0.0000100 0.00107 0.00440 0.00330 0.00000600 <0.000500 <0.0100

Annual Mean 0.0108 0.0000535 0.00104 0.000201 <0.000000500 0.000587 <0.000500 0.00103 <0.0000100 <0.0000100 0.000828 0.00321 0.00155 0.00000511 0.000216 <0.0100
Annual Median <0.0100 <0.0000500 <0.00100 <0.000100 <0.000000500 0.000623 <0.000500 0.00117 <0.0000100 <0.0000100 0.000878 <0.00300 0.00120 <0.00000500 <0.000200 <0.0100

% < LRL 92% 92% 62% 54% 100% 0% 100% 0% 100% 100% 0% 85% 62% 77% 92% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
Annual Minimum <0.0100 <0.0000500 <0.00100 0.000250 <0.000000500 0.000499 <0.000500 0.000397 <0.0000100 <0.0000100 0.000256 <0.00300 <0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.381 0.000284 0.00210 0.0175 0.00000314 0.000733 0.000870 0.00107 0.0000200 0.0000150 0.000597 0.00570 0.0885 0.0000155 <0.000500 0.0540

Annual Mean 0.0496 0.0000682 0.00156 0.00213 0.000000951 0.000599 0.000531 0.000680 0.0000104 0.0000106 0.000428 0.00321 0.00620 0.00000872 0.000232 0.0118
Annual Median <0.0100 <0.0000500 0.00150 0.000610 <0.000000500 0.000596 <0.000500 0.000618 <0.0000100 <0.0000100 0.000437 <0.00300 0.00150 0.00000840 <0.000200 <0.0100

% < LRL 61% 86% 4% 0% 68% 0% 86% 0% 96% 86% 0% 89% 54% 4% 79% 93%
% > BCWQGc - 0% - 0% 21% 0% - 0% 0% 0% 0% 0% 4% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum <0.0100 <0.0000500 0.00430 0.000490 <0.00000500 0.000621 <0.000500 0.00676 <0.0000100 <0.0000100 0.000559 <0.00300 <0.00100 0.00000660 <0.000200 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00620 0.00152 <0.00000500 0.000843 <0.000500 0.0252 <0.0000100 <0.0000100 0.00101 <0.00300 0.00330 0.0000130 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00520 0.00104 <0.00000500 0.000750 <0.000500 0.0154 <0.0000100 <0.0000100 0.000806 <0.00300 0.00138 0.0000101 <0.000200 <0.0100
Annual Median <0.0100 <0.0000500 0.00535 0.00114 <0.00000500 0.000750 <0.000500 0.0149 <0.0000100 <0.0000100 0.000840 <0.00300 <0.00300 0.0000104 <0.000200 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 83% 0% 100% 100%
% > BCWQGc - 0% - 0% 100% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum <0.0100 <0.0000500 0.0947 0.00114 <0.000000500 0.00218 0.0204 0.110 <0.0000100 0.0000180 0.00690 0.0106 <0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.0560 0.0000720 0.307 0.0156 0.000000920 0.00420 0.0538 0.202 <0.0000100 0.0000380 0.0125 0.0327 <0.00300 0.000643 <0.000500 <0.0100

Annual Mean 0.0160 0.0000517 0.206 0.00321 0.000000532 0.00343 0.0386 0.151 <0.0000100 0.0000293 0.00971 0.0235 0.00102 0.000399 0.000265 <0.0100
Annual Median <0.0100 <0.0000500 0.190 0.00188 <0.000000500 0.00350 0.0405 0.153 <0.0000100 0.0000310 0.00926 0.0258 <0.00100 0.000544 0.000265 <0.0100

% < LRL 69% 92% 0% 0% 92% 0% 0% 0% 100% 0% 0% 0% 85% 15% 46% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 69% 0% 0% 62% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 62% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 8% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 92% - - - - - - - - -

n 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum <0.0100 <0.0000500 0.0453 0.000130 <0.000000500 0.00116 0.0134 0.0710 <0.0000100 0.0000220 0.00337 0.00980 <0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.0190 <0.0000500 0.104 0.00290 0.000000750 0.00313 0.0292 0.236 <0.0000100 0.0000350 0.0116 0.0164 <0.00300 0.000948 0.000510 <0.0100

Annual Mean 0.0107 <0.0000500 0.0756 0.000508 0.000000524 0.00160 0.0225 0.180 <0.0000100 0.0000288 0.00924 0.0130 <0.00100 0.000530 0.000253 <0.0100
Annual Median <0.0100 <0.0000500 0.0736 0.000310 <0.000000500 0.00145 0.0247 0.191 <0.0000100 0.0000290 0.0104 0.0124 <0.00100 0.000550 <0.000200 <0.0100

% < LRL 92% 100% 0% 0% 85% 0% 0% 0% 100% 0% 0% 0% 100% 8% 77% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 77% 0% 0% 62% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 77% - -
% > Level 2 EVWQP Benchmark - - - - - - 85% 54% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 54% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

FR_HC3 (RG_HENUP)

FR_UFR1 (RG_FO26)

FR_FC1 (RG_FC1)

FR_CC1 (RG_CLODE)

FR_KC1 (RG_KICK)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
Annual Minimum 90.0 8.11 8.25 4.95 89.4 0.544 <0.00100 <0.00500 6.77 0.560 0.0570 0.000190 0.000270 0.104 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 280 8.82 9.04 14.0 148 8.22 0.169 0.0881 50.9 5.02 0.108 <0.000550 0.000570 0.205 0.0000500 0.0110 0.00125 0.000430

Annual Mean 189 8.33 8.50 10.6 124 3.33 0.0470 0.0255 27.8 2.37 0.0793 0.000289 0.000341 0.151 0.0000215 0.0100 0.000225 0.000166
Annual Median 184 8.26 8.41 11.0 129 3.47 0.0468 0.0213 23.5 1.71 0.0780 0.000280 0.000320 0.154 <0.0000200 <0.0100 0.000150 0.000120

% < LRL 0% 0% 0% 0% 0% 0.0% 7% 12% 0% 0% 2% 2% 0% 0% 93% 98% 5% 27%
% > BCWQGc - 0% 2% 5% 0% 71% 61% 10% 0% 0% - 0% - 0% 0% 0% 2% 0%
% > BCWQGd - - - 5% - 0% 2% 10% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 10% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
Annual Minimum 119 8.20 8.20 7.85 101 0.284 <0.00100 <0.00500 6.75 0.470 0.0630 0.000110 0.000120 0.143 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 239 8.59 9.23 14.0 207 2.57 0.0156 0.0893 25.2 4.62 0.132 0.000300 0.000440 0.217 0.0000310 <0.0100 0.000550 0.000270

Annual Mean 188 8.37 8.50 11.3 165 1.10 0.00443 0.0137 13.7 0.933 0.0939 0.000182 0.000204 0.186 0.0000203 <0.0100 0.000162 0.000111
Annual Median 196 8.34 8.46 11.4 175 1.09 0.00240 0.00890 13.8 0.740 0.0920 0.000180 0.000180 0.192 <0.0000200 <0.0100 0.000120 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 27% 29% 0% 22% 0% 2% 0% 0% 95% 100% 34% 90%
% > BCWQGc - 0% 2% 2% 0% 0% 0% 5% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 2% - 0% 0% 5% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 15 15 27 27 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Annual Minimum 305 8.21 8.02 8.09 153 1.71 0.00100 <0.00500 98.7 0.860 <0.100 0.000370 0.000200 0.0486 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 1,590 8.51 8.65 12.6 334 8.82 1.31 0.0578 906 2.86 0.240 0.00126 0.000720 0.0686 0.0000680 0.0120 0.00131 0.00101

Annual Mean 1,180 8.36 8.36 10.2 260 6.46 0.0977 0.0120 623 1.88 0.144 0.000751 0.000277 0.0574 0.0000232 0.0103 0.000266 0.000178
Annual Median 1,380 8.33 8.36 10.5 259 7.26 0.00970 0.00740 728 1.80 0.130 0.000750 0.000240 0.0577 <0.0000200 0.0100 0.000150 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 40% 13% 0% 33% 27% 0% 0% 0% 93% 47% 7% 67%
% > BCWQGc - 0% 0% 0% 0% 80% 33% 0% 67% 0% - 0% - 0% 0% 0% 7% 0%
% > BCWQGd - - - 0% - 0% 7% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 67% - - - - 0% - - 67% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 11 11 22 22 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum 158 8.09 8.11 7.56 102 1.01 <0.00100 <0.00500 27.1 0.200 0.146 <0.000100 <0.000100 0.0271 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 446 8.46 8.75 12.0 153 7.05 0.00750 0.0228 189 <0.500 0.243 0.000850 0.000150 0.0524 <0.0000200 <0.0100 <0.000700 <0.000100

Annual Mean 328 8.29 8.28 10.6 135 3.76 0.00426 0.0108 116 0.200 0.185 0.000173 0.000117 0.0452 <0.0000200 <0.0100 0.000155 <0.000100
Annual Median 358 8.31 8.25 11.0 137 3.77 0.00430 0.00730 124 0.200 0.189 0.000100 0.000100 0.0487 <0.0000200 <0.0100 0.000150 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 18% 18% 0% 91% 0% 45% 45% 0% 100% 100% 18% 100%
% > BCWQGc - 0% 0% 5% 0% 73% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 5% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed 
for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

LC_DCDS

LC_DC1

GH_GH1 (RG_GHCKD)

FR_FR1 (RG_FODHE)

Page 3 of 10



Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
Annual Minimum <0.0100 <0.0000500 0.00530 0.000800 <0.000000500 0.00106 0.000620 0.00133 <0.0000100 <0.0000100 0.000282 <0.00300 <0.00300 0.0000171 <0.000200 <0.0100
Annual Maximum 0.613 0.000640 0.00960 0.0165 0.00000902 0.00269 0.00300 0.0102 0.000108 0.0000420 0.000943 0.0238 0.0531 0.0000667 0.000610 0.0270

Annual Mean 0.0792 0.000103 0.00758 0.00557 0.00000192 0.00164 0.00157 0.00601 0.0000133 0.0000142 0.000528 0.00451 0.0107 0.0000436 0.000240 0.0111
Annual Median 0.0290 <0.0000500 0.00840 0.00325 0.00000122 0.00159 0.00132 0.00695 <0.0000100 0.0000120 0.000480 <0.00300 0.00870 0.0000456 <0.000200 <0.0100

% < LRL 7% 66% 0% 0% 2% 0% 0% 0% 88% 24% 0% 51% 2% 0% 76% 85%
% > BCWQGc - 0% - 0% 46% 0% - 85% 0% 0% 0% 0% 2% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
Annual Minimum <0.0100 <0.0000500 0.00730 0.00125 <0.000000500 0.00101 <0.000500 0.00141 <0.0000100 <0.0000100 0.000245 <0.00300 <0.00100 0.0000228 <0.000200 <0.0100
Annual Maximum 0.447 0.000423 0.0122 0.0132 0.00000627 0.00153 0.00205 0.00459 <0.0000300 0.0000260 0.000516 0.0107 0.0187 0.0000435 <0.000500 0.0160

Annual Mean 0.0558 0.0000760 0.00969 0.00292 0.00000119 0.00121 0.000697 0.00305 0.0000106 0.0000109 0.000395 0.00350 0.00442 0.0000324 0.000231 0.0102
Annual Median 0.0170 <0.0000500 0.0100 0.00211 0.000000520 0.00121 <0.000500 0.00335 <0.0000100 <0.0000100 0.000410 <0.00300 0.00240 0.0000325 <0.000200 <0.0100

% < LRL 7% 76% 0% 0% 46% 0% 61% 0% 90% 85% 0% 78% 56% 0% 80% 95%
% > BCWQGc - 0% - 0% 24% 0% - 78% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Annual Minimum <0.0100 <0.0000500 0.00540 0.00131 <0.000000500 0.00136 0.00674 0.0219 <0.0000100 <0.0000100 0.00167 <0.00300 0.00230 <0.00000500 0.000300 <0.0100
Annual Maximum 1.10 0.00113 0.0170 0.0251 0.0000119 0.00351 0.0402 0.190 0.0000440 0.0000450 0.0103 0.0159 0.0156 0.000209 0.000970 0.0320

Annual Mean 0.114 0.000137 0.0133 0.00536 0.00000170 0.00262 0.0213 0.123 0.0000127 0.0000142 0.00701 0.00566 0.00353 0.0000436 0.000466 0.0115
Annual Median <0.0100 <0.0000500 0.0146 0.00272 0.000000540 0.00271 0.0204 0.134 <0.0000100 0.0000110 0.00810 <0.00300 0.00230 0.0000128 0.000490 <0.0100

% < LRL 53% 80% 0% 0% 53% 0% 0% 0% 87% 40% 0% 67% 67% 20% 67% 93%
% > BCWQGc - 0% - 0% 40% 0% - 100% 0% 0% 27% 0% 0% 0% 0% -
% > BCWQGd 7% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 80% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 67% 7% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 33% - - - - - - - - -

n 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum <0.0100 <0.0000500 0.00250 0.00187 <0.000000500 0.000580 0.000510 0.00420 <0.0000100 <0.0000100 0.000524 <0.00300 0.00150 0.00000870 <0.000200 <0.0100
Annual Maximum 0.0580 <0.0000500 0.00890 0.0106 0.00000124 0.00102 0.00136 0.0300 <0.0000100 <0.0000100 0.00139 0.00470 0.0174 0.0000184 <0.000500 <0.0100

Annual Mean 0.0163 <0.0000500 0.00655 0.00380 0.000000604 0.000831 0.000821 0.0187 <0.0000100 <0.0000100 0.00101 0.00328 0.00364 0.0000151 0.000206 <0.0100
Annual Median <0.0100 <0.0000500 0.00680 0.00301 <0.000000500 0.000832 0.000810 0.0205 <0.0000100 <0.0000100 0.00109 <0.00300 0.00200 0.0000160 <0.000200 <0.0100

% < LRL 55% 100% 0% 0% 82% 0% 0% 0% 100% 100% 0% 73% 55% 0% 91% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

LC_DCDS

LC_DC1

GH_GH1 (RG_GHCKD)

FR_FR1 (RG_FODHE)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 525 7.82 8.49 8.74 169 16.3 0.0116 <0.00500 198 <0.500 0.157 0.000270 <0.000100 0.0934 <0.0000200 <0.0100 0.000140 <0.000100
Annual Maximum 525 7.82 8.49 8.74 169 16.3 0.0116 <0.00500 198 <0.500 0.157 0.000270 <0.000100 0.0934 <0.0000200 <0.0100 0.000140 <0.000100

Annual Mean 525 7.82 8.49 8.74 169 16.3 0.0116 <0.00500 198 <0.500 0.157 0.000270 <0.000100 0.0934 <0.0000200 <0.0100 0.000140 <0.000100
Annual Median 525 7.82 8.49 8.74 169 16.3 0.0116 <0.00500 198 <0.500 0.157 0.000270 <0.000100 0.0934 <0.0000200 <0.0100 0.000140 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 100% 0% 100% 0% 0% 100% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 558 8.11 8.53 9.12 133 16.9 0.0124 <0.00500 206 <0.500 0.162 0.000300 <0.000100 0.0942 <0.0000200 <0.0100 0.000160 <0.000100
Annual Maximum 558 8.11 8.53 9.12 133 16.9 0.0124 <0.00500 206 <0.500 0.162 0.000300 <0.000100 0.0942 <0.0000200 <0.0100 0.000160 <0.000100

Annual Mean 558 8.11 8.53 9.12 133 16.9 0.0124 <0.00500 206 <0.500 0.162 0.000300 <0.000100 0.0942 <0.0000200 <0.0100 0.000160 <0.000100
Annual Median 558 8.11 8.53 9.12 133 16.9 0.0124 <0.00500 206 <0.500 0.162 0.000300 <0.000100 0.0942 <0.0000200 <0.0100 0.000160 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 100% 0% 100% 0% 0% 100% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 591 8.23 7.53 9.09 182 16.2 0.00680 0.00970 223 0.530 0.170 0.000250 <0.000100 0.0979 <0.0000200 0.0110 0.000130 <0.000100
Annual Maximum 591 8.23 7.53 9.09 182 16.2 0.00680 0.00970 223 0.530 0.170 0.000250 <0.000100 0.0979 <0.0000200 0.0110 0.000130 <0.000100

Annual Mean 591 8.23 7.53 9.09 182 16.2 0.00680 0.00970 223 0.530 0.170 0.000250 <0.000100 0.0979 <0.0000200 0.0110 0.000130 <0.000100
Annual Median 591 8.23 7.53 9.09 182 16.2 0.00680 0.00970 223 0.530 0.170 0.000250 <0.000100 0.0979 <0.0000200 0.0110 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 592 8.27 8.39 9.88 177 15.4 0.00920 <0.00500 214 0.630 0.147 0.000220 <0.000100 0.0971 <0.0000200 0.0110 <0.000600 <0.000100
Annual Maximum 592 8.27 8.39 9.88 177 15.4 0.00920 <0.00500 214 0.630 0.147 0.000220 <0.000100 0.0971 <0.0000200 0.0110 <0.000600 <0.000100

Annual Mean 592 8.27 8.39 9.88 177 15.4 0.00920 <0.00500 214 0.630 0.147 0.000220 <0.000100 0.0971 <0.0000200 0.0110 <0.000600 <0.000100
Annual Median 592 8.27 8.39 9.88 177 15.4 0.00920 <0.00500 214 0.630 0.147 0.000220 <0.000100 0.0971 <0.0000200 0.0110 <0.000600 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 100% 0% 100% 0% 100% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 31 31 30 30 31 31 31 31 31 31 31 31 31 31 31 31 31 31
Annual Minimum 214 8.06 7.87 8.60 126 2.53 0.00145 <0.00500 46.1 0.240 0.138 0.000130 <0.000100 0.0394 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 708 8.49 8.46 12.5 218 21.1 0.00750 0.0196 259 2.13 0.210 0.000530 0.00119 0.138 0.000138 <0.0500 0.00240 0.00139

Annual Mean 503 8.26 8.24 10.8 179 11.4 0.00401 0.00697 176 1.01 0.165 0.000217 0.000182 0.0807 0.0000248 0.0111 0.000290 0.000173
Annual Median 598 8.26 8.25 11.1 193 12.0 0.00320 0.00515 214 1.22 0.162 0.000220 0.000130 0.0883 <0.0000200 0.0105 0.000140 0.000120

% < LRL 0% 0% 0% 0% 0% 0% 0% 48% 0% 29% 0% 3% 13% 0% 90% 48% 10% 26%
% > BCWQGc - 0% 0% 0% 0% 94% 0% 0% 0% 0% - 0% - 0% 3% 0% 3% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 35% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 3% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed 
for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 0.000126 0.0430 0.00161 <0.000000500 0.00117 0.00528 0.0530 <0.0000100 <0.0000100 0.00281 0.00330 <0.00300 0.0000317 <0.000500 <0.0100
Annual Maximum <0.0100 0.000126 0.0430 0.00161 <0.000000500 0.00117 0.00528 0.0530 <0.0000100 <0.0000100 0.00281 0.00330 <0.00300 0.0000317 <0.000500 <0.0100

Annual Mean <0.0100 0.000126 0.0430 0.00161 <0.000000500 0.00117 0.00528 0.0530 <0.0000100 <0.0000100 0.00281 0.00330 <0.00300 0.0000317 <0.000500 <0.0100
Annual Median <0.0100 0.000126 0.0430 0.00161 <0.000000500 0.00117 0.00528 0.0530 <0.0000100 <0.0000100 0.00281 0.00330 <0.00300 0.0000317 <0.000500 <0.0100

% < LRL 100% 0% 0% 0% 100% 0% 0% 0% 100% 100% 0% 0% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0100 <0.0000500 0.0450 0.00153 <0.000000500 0.00118 0.00483 0.0543 <0.0000100 <0.0000100 0.00289 <0.00300 <0.00300 0.0000202 <0.000500 <0.0100
Annual Maximum 0.0100 <0.0000500 0.0450 0.00153 <0.000000500 0.00118 0.00483 0.0543 <0.0000100 <0.0000100 0.00289 <0.00300 <0.00300 0.0000202 <0.000500 <0.0100

Annual Mean 0.0100 <0.0000500 0.0450 0.00153 <0.000000500 0.00118 0.00483 0.0543 <0.0000100 <0.0000100 0.00289 <0.00300 <0.00300 0.0000202 <0.000500 <0.0100
Annual Median 0.0100 <0.0000500 0.0450 0.00153 <0.000000500 0.00118 0.00483 0.0543 <0.0000100 <0.0000100 0.00289 <0.00300 <0.00300 0.0000202 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.0402 0.00334 <0.000000500 0.00121 0.00328 0.0522 <0.0000100 <0.0000100 0.00271 <0.00300 0.00330 0.0000475 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.0402 0.00334 <0.000000500 0.00121 0.00328 0.0522 <0.0000100 <0.0000100 0.00271 <0.00300 0.00330 0.0000475 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.0402 0.00334 <0.000000500 0.00121 0.00328 0.0522 <0.0000100 <0.0000100 0.00271 <0.00300 0.00330 0.0000475 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0402 0.00334 <0.000000500 0.00121 0.00328 0.0522 <0.0000100 <0.0000100 0.00271 <0.00300 0.00330 0.0000475 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 0% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0490 <0.0000500 0.0407 0.0175 <0.000000500 0.00113 0.00254 0.0479 <0.0000100 <0.0000100 0.00263 <0.00300 0.00300 0.0000297 <0.000500 0.0300
Annual Maximum 0.0490 <0.0000500 0.0407 0.0175 <0.000000500 0.00113 0.00254 0.0479 <0.0000100 <0.0000100 0.00263 <0.00300 0.00300 0.0000297 <0.000500 0.0300

Annual Mean 0.0490 <0.0000500 0.0407 0.0175 <0.000000500 0.00113 0.00254 0.0479 <0.0000100 <0.0000100 0.00263 <0.00300 0.00300 0.0000297 <0.000500 0.0300
Annual Median 0.0490 <0.0000500 0.0407 0.0175 <0.000000500 0.00113 0.00254 0.0479 <0.0000100 <0.0000100 0.00263 <0.00300 0.00300 0.0000297 <0.000500 0.0300

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 0% 0% 100% 0%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31
Annual Minimum 0.0190 <0.0000500 0.00960 0.00550 <0.000000500 0.000855 0.00160 0.00915 <0.0000100 <0.0000100 0.000774 <0.00300 <0.00100 0.0000196 <0.000200 <0.0100
Annual Maximum 2.30 0.00172 0.0649 0.274 0.0000107 0.00165 0.0121 0.0507 0.0000570 0.000111 0.00367 0.0374 0.0147 0.0000841 <0.00100 <0.0500

Annual Mean 0.162 0.000133 0.0352 0.0266 0.00000132 0.00117 0.00307 0.0342 0.0000117 0.0000149 0.00238 0.00550 0.00366 0.0000525 0.000222 0.0119
Annual Median 0.0520 <0.0000500 0.0369 0.0198 0.000000510 0.00119 0.00266 0.0413 <0.0000100 <0.0000100 0.00277 <0.00300 0.00260 0.0000618 <0.000200 <0.0100

% < LRL 3% 71% 0% 0% 52% 0% 3% 0% 90% 74% 0% 52% 35% 0% 84% 74%
% > BCWQGc - 0% - 0% 23% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 3% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 3% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 586 8.12 8.56 9.87 174 12.7 0.00400 <0.00500 209 1.14 0.173 0.000210 <0.000100 0.0983 <0.0000200 0.0140 0.000160 0.000100
Annual Maximum 586 8.12 8.56 9.87 174 12.7 0.00400 <0.00500 209 1.14 0.173 0.000210 <0.000100 0.0983 <0.0000200 0.0140 0.000160 0.000100

Annual Mean 586 8.12 8.56 9.87 174 12.7 0.00400 <0.00500 209 1.14 0.173 0.000210 <0.000100 0.0983 <0.0000200 0.0140 0.000160 0.000100
Annual Median 586 8.12 8.56 9.87 174 12.7 0.00400 <0.00500 209 1.14 0.173 0.000210 <0.000100 0.0983 <0.0000200 0.0140 0.000160 0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 100% 0% 100% 0% 0% 0%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 9 9 8 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Annual Minimum 326 8.11 8.22 8.93 145 5.04 0.00280 <0.00500 81.0 <0.500 0.110 0.000180 <0.000100 0.0424 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 755 8.48 8.40 12.0 200 18.1 0.00920 0.0114 293 <2.50 0.200 0.000260 0.000160 0.107 <0.0000200 0.0140 <0.000600 0.000120

Annual Mean 612 8.29 8.30 10.6 178 12.3 0.00563 0.00689 229 0.979 0.161 0.000226 0.000128 0.0799 <0.0000200 0.0111 0.000189 0.000108
Annual Median 694 8.31 8.28 10.5 182 13.9 0.00510 <0.00500 248 1.05 0.157 0.000230 0.000120 0.0886 <0.0000200 0.0100 0.000195 0.000110

% < LRL 0% 0% 0% 0% 0% 0% 0% 56% 0% 44% 0% 0% 11% 0% 100% 33% 11% 33%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 33% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38
Annual Minimum 330 7.95 8.00 8.84 146 7.07 0.00130 <0.00500 87.3 <0.500 0.0960 0.000170 <0.000100 0.0451 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 1,840 8.49 8.91 12.9 324 25.7 0.0198 0.0261 1,030 3.80 0.210 0.000660 0.000660 0.101 0.0000700 0.0130 0.00132 0.000500

Annual Mean 850 8.26 8.24 11.1 207 14.2 0.00635 0.00742 394 1.13 0.146 0.000266 0.000174 0.0723 0.0000225 0.0106 0.000293 0.000142
Annual Median 854 8.29 8.23 11.3 204 15.1 0.00600 <0.00500 378 0.720 0.148 0.000260 0.000140 0.0736 <0.0000200 0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 3% 53% 0% 58% 0% 0% 8% 0% 89% 42% 18% 58%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 45% 0% - 0% - 0% 0% 0% 3% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 37% - - - - 63% - - 45% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 8% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 1,040 8.20 8.27 10.9 203 16.3 0.0141 <0.00500 522 <2.50 0.110 0.000280 <0.000100 0.0771 <0.0000200 0.0130 0.000600 <0.000100
Annual Maximum 1,040 8.20 8.27 10.9 203 16.3 0.0141 <0.00500 522 <2.50 0.110 0.000280 <0.000100 0.0771 <0.0000200 0.0130 0.000600 <0.000100

Annual Mean 1,040 8.20 8.27 10.9 203 16.3 0.0141 <0.00500 522 <2.50 0.110 0.000280 <0.000100 0.0771 <0.0000200 0.0130 0.000600 <0.000100
Annual Median 1,040 8.20 8.27 10.9 203 16.3 0.0141 <0.00500 522 <2.50 0.110 0.000280 <0.000100 0.0771 <0.0000200 0.0130 0.000600 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 100% 0% 100% 0% 0% 100% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum 411 7.86 7.70 9.28 179 11.2 0.00390 <0.00500 125 <0.500 0.120 <0.000100 <0.000100 0.0565 <0.0000200 <0.0100 0.000125 <0.000100
Annual Maximum 1,050 8.37 8.17 12.7 272 32.6 0.00810 0.0306 483 4.78 0.180 0.000225 0.000320 0.149 0.0000310 0.0160 0.00156 0.000260

Annual Mean 764 8.19 7.96 10.5 224 21.3 0.00592 0.00784 288 1.44 0.147 0.000173 0.000139 0.107 0.0000208 0.0122 0.000327 0.000113
Annual Median 817 8.17 7.98 10.3 236 19.5 0.00620 <0.00500 294 1.14 0.143 0.000185 0.000120 0.106 <0.0000200 0.0130 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 7% 57% 0% 50% 0% 14% 21% 0% 93% 21% 7% 57%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 7% 0% - 0% - 0% 0% 0% 7% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 7% - - - - 100% - - 7% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 43% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed 
for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_FR3 (RG_FOBKS)

FR_FR4 (RG_FOBSC)

FR_FRCP1 
(RG_FOBCP)

FR_FRCP1SW 
(RG_FRCP1SW)

FR_FRRD 
(RG_FRUPO)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0330 <0.0000500 0.0436 0.0213 <0.000000500 0.00129 0.00258 0.0449 <0.0000100 <0.0000100 0.00290 <0.00300 <0.00300 0.0000604 <0.000500 0.0220
Annual Maximum 0.0330 <0.0000500 0.0436 0.0213 <0.000000500 0.00129 0.00258 0.0449 <0.0000100 <0.0000100 0.00290 <0.00300 <0.00300 0.0000604 <0.000500 0.0220

Annual Mean 0.0330 <0.0000500 0.0436 0.0213 <0.000000500 0.00129 0.00258 0.0449 <0.0000100 <0.0000100 0.00290 <0.00300 <0.00300 0.0000604 <0.000500 0.0220
Annual Median 0.0330 <0.0000500 0.0436 0.0213 <0.000000500 0.00129 0.00258 0.0449 <0.0000100 <0.0000100 0.00290 <0.00300 <0.00300 0.0000604 <0.000500 0.0220

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 0%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Annual Minimum 0.0140 <0.0000500 0.0178 0.00522 <0.000000500 0.00111 0.00226 0.0238 <0.0000100 <0.0000100 0.00141 <0.00300 0.00250 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.126 0.0000790 0.0491 0.0154 0.00000151 0.00153 0.00533 0.0741 <0.0000100 0.0000160 0.00388 0.00550 0.00630 0.0000835 <0.000500 0.0170

Annual Mean 0.0567 0.0000560 0.0379 0.0113 0.000000744 0.00138 0.00425 0.0549 <0.0000100 0.0000107 0.00278 0.00370 0.00313 0.0000471 0.000206 0.0108
Annual Median 0.0340 <0.0000500 0.0409 0.0127 <0.000000500 0.00140 0.00468 0.0585 <0.0000100 <0.0000100 0.00283 0.00360 0.00260 0.0000494 <0.000200 <0.0100

% < LRL 0% 78% 0% 0% 56% 0% 0% 0% 100% 78% 0% 44% 44% 11% 89% 89%
% > BCWQGc - 0% - 0% 11% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 11% 33% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38
Annual Minimum 0.0140 <0.0000500 0.0175 0.00345 <0.000000500 0.00107 0.00198 0.0266 <0.0000100 <0.0000100 0.00138 <0.00300 <0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum 1.05 0.000813 0.0660 0.0461 0.0000107 0.00233 0.0197 0.312 0.0000440 0.0000570 0.0116 0.0170 0.0140 0.0000809 <0.000500 <0.0200

Annual Mean 0.126 0.000112 0.0387 0.0123 0.00000124 0.00148 0.00764 0.103 0.0000120 0.0000152 0.00446 0.00449 0.00307 0.0000378 0.000222 0.0104
Annual Median 0.0280 <0.0000500 0.0394 0.00972 <0.000000500 0.00143 0.00729 0.0943 <0.0000100 0.0000120 0.00415 <0.00300 0.00210 0.0000353 <0.000200 <0.0100

% < LRL 0% 68% 0% 0% 61% 0% 0% 0% 84% 18% 0% 63% 50% 13% 79% 89%
% > BCWQGc - 0% - 0% 21% 0% - 100% 0% 0% 8% 0% 0% 0% 0% -
% > BCWQGd 3% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 71% 66% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 5% 8% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0210 <0.0000500 0.0524 0.00581 <0.000000500 0.00150 0.00881 0.131 <0.0000100 0.0000110 0.00555 <0.00300 <0.00300 0.0000312 <0.000500 0.0120
Annual Maximum 0.0210 <0.0000500 0.0524 0.00581 <0.000000500 0.00150 0.00881 0.131 <0.0000100 0.0000110 0.00555 <0.00300 <0.00300 0.0000312 <0.000500 0.0120

Annual Mean 0.0210 <0.0000500 0.0524 0.00581 <0.000000500 0.00150 0.00881 0.131 <0.0000100 0.0000110 0.00555 <0.00300 <0.00300 0.0000312 <0.000500 0.0120
Annual Median 0.0210 <0.0000500 0.0524 0.00581 <0.000000500 0.00150 0.00881 0.131 <0.0000100 0.0000110 0.00555 <0.00300 <0.00300 0.0000312 <0.000500 0.0120

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100% 0%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum <0.0100 <0.0000500 0.0226 0.000380 <0.000000500 0.000548 <0.000500 0.0382 <0.0000100 <0.0000100 0.00198 <0.00300 <0.00100 <0.0000250 <0.000200 <0.0100
Annual Maximum 0.415 0.000304 0.0473 0.0138 0.00000399 0.00138 0.00724 0.125 0.0000200 0.0000450 0.00506 0.0272 0.0782 0.0000689 <0.00100 <0.0500

Annual Mean 0.0649 0.0000726 0.0385 0.00464 0.000000903 0.000992 0.00315 0.0829 0.0000107 0.0000125 0.00360 0.00482 0.00759 0.0000424 0.000210 0.0118
Annual Median 0.0155 <0.0000500 0.0417 0.00350 <0.000000500 0.00106 0.00297 0.0876 <0.0000100 <0.0000100 0.00367 <0.00300 0.00130 0.0000396 <0.000200 <0.0100

% < LRL 43% 64% 0% 0% 64% 0% 14% 0% 93% 86% 0% 86% 57% 7% 93% 86%
% > BCWQGc - 0% - 0% 14% 0% - 100% 0% 0% 0% 0% 7% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 7% 71% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

FR_FR4 (RG_FOBSC)

FR_FRCP1 
(RG_FOBCP)

FR_FRCP1SW 
(RG_FRCP1SW)

FR_FRRD 
(RG_FRUPO)

GH_FR3 (RG_FOBKS)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 789 8.20 8.46 10.5 208 21.2 0.00530 <0.00500 336 <2.50 0.140 0.000110 <0.000100 0.108 <0.0000200 0.0110 0.000200 <0.000100
Annual Maximum 789 8.20 8.46 10.5 208 21.2 0.00530 <0.00500 336 <2.50 0.140 0.000110 <0.000100 0.108 <0.0000200 0.0110 0.000200 <0.000100

Annual Mean 789 8.20 8.46 10.5 208 21.2 0.00530 <0.00500 336 <2.50 0.140 0.000110 <0.000100 0.108 <0.0000200 0.0110 0.000200 <0.000100
Annual Median 789 8.20 8.46 10.5 208 21.2 0.00530 <0.00500 336 <2.50 0.140 0.000110 <0.000100 0.108 <0.0000200 0.0110 0.000200 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 100% 0% 100% 0% 0% 100% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Annual Minimum 428 7.95 7.79 8.94 163 10.0 0.00240 <0.00500 116 <0.500 <0.100 <0.000100 <0.000100 0.0588 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 883 8.45 8.19 12.4 247 24.1 0.0136 0.00950 338 <2.50 0.160 0.000260 0.000340 0.130 0.0000330 0.0130 0.000620 0.000320

Annual Mean 747 8.18 8.05 10.4 213 19.3 0.00674 0.00560 285 1.46 0.120 0.000147 0.000153 0.108 0.0000211 0.0110 0.000221 0.000129
Annual Median 806 8.19 8.06 10.3 221 20.1 0.00530 <0.00500 304 1.70 0.117 0.000140 0.000140 0.114 <0.0000200 0.0110 0.000140 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 7% 67% 0% 47% 27% 7% 27% 0% 87% 27% 13% 73%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 40% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum 450 8.08 8.05 10.0 166 9.62 0.00410 <0.00500 135 0.690 0.110 <0.000100 <0.000100 0.0678 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 748 8.47 8.38 12.8 220 19.9 0.00900 0.00980 290 <2.50 0.150 0.000310 0.000230 0.138 <0.0000200 0.0110 0.000320 0.000130

Annual Mean 627 8.25 8.18 11.2 197 15.7 0.00597 0.00595 228 1.51 0.127 0.000135 0.000128 0.114 <0.0000200 0.0101 0.000173 0.000103
Annual Median 641 8.24 8.16 10.9 194 16.2 0.00590 <0.00500 238 1.67 0.125 0.000120 0.000110 0.120 <0.0000200 <0.0100 0.000150 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 64% 0% 9% 0% 27% 45% 0% 100% 91% 0% 91%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 91% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 512 8.41 8.28 11.6 179 11.9 0.00760 <0.00500 193 1.06 0.133 0.000100 <0.000100 0.104 <0.0000200 <0.0100 0.000150 <0.000100
Annual Maximum 512 8.41 8.28 11.6 179 11.9 0.00760 <0.00500 193 1.06 0.133 0.000100 <0.000100 0.104 <0.0000200 <0.0100 0.000150 <0.000100

Annual Mean 512 8.41 8.28 11.6 179 11.9 0.00760 <0.00500 193 1.06 0.133 0.000100 <0.000100 0.104 <0.0000200 <0.0100 0.000150 <0.000100
Annual Median 512 8.41 8.28 11.6 179 11.9 0.00760 <0.00500 193 1.06 0.133 0.000100 <0.000100 0.104 <0.0000200 <0.0100 0.000150 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 100% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum 323 8.21 8.25 8.47 151 6.19 0.00240 <0.00500 76.8 <0.500 0.125 <0.000100 <0.000100 0.0611 <0.0000200 <0.0100 0.000130 <0.000100
Annual Maximum 592 8.40 8.49 13.8 200 15.3 0.00830 0.0122 222 2.07 0.162 0.000140 0.000210 0.149 <0.0000200 <0.0100 0.000290 0.000110

Annual Mean 505 8.31 8.37 11.6 184 11.3 0.00480 0.00766 173 1.28 0.140 0.000108 0.000126 0.113 <0.0000200 <0.0100 0.000181 0.000101
Annual Median 529 8.34 8.37 11.9 190 11.2 0.00440 0.00590 189 1.25 0.136 <0.000100 0.000110 0.120 <0.0000200 <0.0100 0.000180 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 9% 45% 0% 9% 0% 55% 27% 0% 100% 100% 0% 82%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 36% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 42 42 39 39 42 42 42 42 42 42 42 42 42 42 42 42 42 42
Annual Minimum 277 8.22 6.61 7.30 146 5.14 0.00170 <0.00500 76.9 0.610 0.117 0.000110 <0.000100 0.0682 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 788 8.51 9.01 12.8 217 13.6 0.00920 0.0147 313 2.87 0.230 0.000270 0.000490 0.125 0.0000470 <0.0100 0.00118 0.000460

Annual Mean 556 8.33 8.17 10.4 192 10.1 0.00442 0.00630 208 1.52 0.148 0.000173 0.000160 0.104 0.0000216 <0.0100 0.000256 0.000130
Annual Median 590 8.32 8.20 10.3 197 10.6 0.00430 <0.00500 226 1.38 0.145 0.000170 0.000120 0.113 <0.0000200 <0.0100 0.000160 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 33% 67% 0% 2% 0% 0% 17% 0% 90% 100% 2% 83%
% > BCWQGc - 0% 3% 5% 0% 100% 0% 5% 0% 0% - 0% - 0% 0% 0% 5% 0%
% > BCWQGd - - - 5% - 0% 0% 5% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed 
for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_PC2 (RG_FODPO)

FR_FRABCH 
(RG_FO22)

FR_FR5 (RG_FOUEW)

LC_FRUS

LC_FRB

GH_FR1  (RG_FODGH)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.1: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.0344 0.00130 0.00000328 0.000868 0.000870 0.0896 <0.0000100 <0.0000100 0.00321 0.00360 <0.00300 0.0000318 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.0344 0.00130 0.00000328 0.000868 0.000870 0.0896 <0.0000100 <0.0000100 0.00321 0.00360 <0.00300 0.0000318 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.0344 0.00130 0.00000328 0.000868 0.000870 0.0896 <0.0000100 <0.0000100 0.00321 0.00360 <0.00300 0.0000318 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0344 0.00130 0.00000328 0.000868 0.000870 0.0896 <0.0000100 <0.0000100 0.00321 0.00360 <0.00300 0.0000318 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 0% 0% 0% 0% 100% 100% 0% 0% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 100% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Annual Minimum 0.0110 <0.0000500 0.0214 0.00484 <0.000000500 0.000585 <0.000500 0.0328 <0.0000100 <0.0000100 0.00176 <0.00300 <0.00100 0.0000268 <0.000200 <0.0100
Annual Maximum 0.565 0.000350 0.0359 0.0306 0.00000253 0.00118 0.00383 0.0946 0.0000130 0.0000220 0.00343 0.0108 0.00910 0.0000471 <0.00100 <0.0500

Annual Mean 0.104 0.0000951 0.0309 0.00932 0.000000775 0.000793 0.00160 0.0751 0.0000103 0.0000113 0.00289 0.00398 0.00243 0.0000344 0.000211 0.0101
Annual Median 0.0250 <0.0000500 0.0304 0.00620 <0.000000500 0.000750 0.00144 0.0810 <0.0000100 <0.0000100 0.00310 <0.00300 0.00100 0.0000330 <0.000200 <0.0100

% < LRL 0% 73% 0% 0% 73% 0% 7% 0% 87% 80% 0% 73% 67% 0% 87% 87%
% > BCWQGc - 0% - 0% 20% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 73% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 11 11 11 11 10 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum <0.0100 <0.0000500 0.0201 0.00132 <0.000000500 0.000593 <0.000500 0.0356 <0.0000100 <0.0000100 0.00177 <0.00300 <0.00100 0.0000102 <0.000200 <0.0100
Annual Maximum 0.185 0.000125 0.0293 0.0102 0.00000172 0.000976 0.00197 0.0741 0.0000270 0.0000140 0.00280 0.00350 0.00940 0.0000360 <0.00100 <0.0500

Annual Mean 0.0352 0.0000568 0.0244 0.00340 0.000000652 0.000767 0.00112 0.0592 0.0000115 0.0000104 0.00229 0.00305 0.00256 0.0000237 0.000201 0.0108
Annual Median 0.0130 <0.0000500 0.0243 0.00238 <0.000000500 0.000753 0.00103 0.0616 <0.0000100 <0.0000100 0.00224 <0.00300 0.00140 0.0000230 <0.000200 <0.0100

% < LRL 9% 91% 0% 0% 70% 0% 18% 0% 91% 91% 0% 91% 55% 9% 91% 82%
% > BCWQGc - 0% - 0% 10% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 18% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.0193 0.00153 <0.000000500 0.000736 0.000540 0.0502 <0.0000100 <0.0000100 0.00206 <0.00300 <0.00300 0.0000150 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.0193 0.00153 <0.000000500 0.000736 0.000540 0.0502 <0.0000100 <0.0000100 0.00206 <0.00300 <0.00300 0.0000150 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.0193 0.00153 <0.000000500 0.000736 0.000540 0.0502 <0.0000100 <0.0000100 0.00206 <0.00300 <0.00300 0.0000150 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0193 0.00153 <0.000000500 0.000736 0.000540 0.0502 <0.0000100 <0.0000100 0.00206 <0.00300 <0.00300 0.0000150 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum <0.0100 <0.0000500 0.0136 0.00130 <0.000000500 0.000658 <0.000500 0.0230 <0.0000100 <0.0000100 0.00141 <0.00300 0.00130 0.00000940 <0.000200 <0.0100
Annual Maximum 0.175 0.000111 0.0228 0.00801 0.00000150 0.00104 0.00150 0.0521 <0.0000100 <0.0000100 0.00204 0.00340 0.00600 0.0000251 <0.000500 <0.0100

Annual Mean 0.0353 0.0000555 0.0180 0.00260 0.000000597 0.000796 0.000765 0.0426 <0.0000100 <0.0000100 0.00187 0.00304 0.00219 0.0000171 <0.000200 <0.0100
Annual Median 0.0210 <0.0000500 0.0188 0.00199 <0.000000500 0.000785 0.000650 0.0444 <0.0000100 <0.0000100 0.00195 <0.00300 0.00160 0.0000157 <0.000500 <0.0100

% < LRL 18% 91% 0% 0% 73% 0% 27% 0% 100% 100% 0% 91% 64% 0% 100% 100%
% > BCWQGc - 0% - 0% 9% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42
Annual Minimum <0.0100 <0.0000500 0.0114 0.00123 <0.000000500 0.000808 0.00109 0.0197 <0.0000100 <0.0000100 0.00133 <0.00300 <0.00100 0.0000134 <0.000200 <0.0100
Annual Maximum 0.976 0.000643 0.0212 0.0406 <0.0000100 0.00176 0.00478 0.0750 0.0000210 0.0000280 0.00334 0.00990 0.00690 0.0000349 <0.000500 0.0130

Annual Mean 0.0938 0.0000999 0.0172 0.00509 0.000000833 0.00105 0.00242 0.0482 0.0000109 0.0000114 0.00231 0.00351 0.00196 0.0000197 <0.000200 0.0101
Annual Median 0.0135 <0.0000500 0.0173 0.00232 <0.000000500 0.000998 0.00241 0.0520 <0.0000100 <0.0000100 0.00240 <0.00300 0.00150 0.0000193 <0.000500 <0.0100

% < LRL 26% 81% 0% 0% 69% 0% 0% 0% 90% 90% 0% 88% 74% 0% 100% 98%
% > BCWQGc - 0% - 0% 26% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 2% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

FR_FR5 (RG_FOUEW)

LC_FRUS

LC_FRB

GH_FR1  (RG_FODGH)

GH_PC2 (RG_FODPO)

FR_FRABCH 
(RG_FO22)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 13 13 26 26 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 134 7.70 7.90 9.51 86.5 0.148 <0.00100 <0.00500 15.5 <0.500 0.215 <0.000100 <0.000100 0.00771 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 267 8.37 8.95 12.4 129 0.314 0.00240 0.0224 95.0 <0.500 0.407 <0.000200 0.000210 0.0176 <0.0000400 <0.0200 0.000390 <0.000200

Annual Mean 204 8.20 8.14 11.1 107 0.255 0.00111 0.00781 60.7 <0.500 0.341 <0.000100 0.000117 0.0131 <0.0000200 <0.0100 0.000199 <0.000100
Annual Median 198 8.25 8.12 11.2 108 0.284 <0.00100 0.00560 62.9 <0.500 0.366 <0.000100 0.000110 0.0135 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 92% 23% 0% 100% 0% 100% 23% 0% 100% 100% 8% 100%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 26 26 34 34 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 111 7.97 7.95 8.48 93.6 <0.00500 <0.00100 <0.00500 8.19 0.120 0.102 <0.000100 <0.000100 0.0353 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 259 8.49 8.45 13.1 172 0.197 <0.00500 0.162 49.4 <2.50 0.179 <0.000200 0.000310 0.0815 <0.0000400 <0.0200 0.000740 0.000250

Annual Mean 191 8.33 8.21 11.3 138 0.0877 0.00100 0.0209 35.2 0.120 0.139 <0.000100 0.000135 0.0632 0.0000202 0.0100 0.000212 0.000107
Annual Median 204 8.36 8.20 11.4 144 0.0764 <0.00100 0.0106 42.4 0.120 0.148 <0.000100 0.000120 0.0678 <0.0000200 <0.0100 0.000140 <0.000100

% < LRL 0% 0% 0% 0% 0% 15% 96% 19% 0% 92% 0% 100% 27% 0% 96% 96% 15% 92%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum 316 8.33 8.06 12.7 149 3.17 0.00120 <0.00500 116 <0.500 0.134 <0.000100 <0.000100 0.0860 <0.0000200 <0.0100 0.000170 <0.000100
Annual Maximum 449 8.35 8.06 12.7 154 5.98 0.00330 0.0149 188 <0.500 0.222 <0.000100 0.000140 0.0888 <0.0000200 <0.0100 0.000200 <0.000100

Annual Mean 382 8.34 8.06 12.7 152 4.58 0.00225 0.00995 152 <0.500 0.178 <0.000100 0.000120 0.0874 <0.0000200 <0.0100 0.000185 <0.000100
Annual Median 382 8.34 8.06 12.7 152 4.58 0.00225 0.00995 152 <0.500 0.178 <0.000100 0.000120 0.0874 <0.0000200 <0.0100 0.000185 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 50% 0% 100% 0% 100% 50% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 14 14 27 27 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum 1,110 7.99 7.36 8.08 <1.00 49.3 0.00570 0.00810 455 1.05 <0.100 0.000640 <0.000100 0.0243 <0.0000200 0.0160 <0.000100 0.000120
Annual Maximum 1,840 8.28 8.23 11.4 256 112 0.108 0.0348 699 3.40 0.310 0.00103 0.000280 0.0569 <0.0000400 0.0260 0.000290 0.000650

Annual Mean 1,400 8.15 7.88 9.54 203 65.8 0.0515 0.0172 534 1.45 0.229 0.000821 0.000145 0.0359 <0.0000200 0.0214 0.000116 0.000208
Annual Median 1,380 8.17 7.85 9.60 218 60.0 0.0474 0.0146 526 1.26 0.240 0.000815 0.000120 0.0332 <0.0000200 0.0215 <0.000100 0.000160

% < LRL 0% 0% 0% 0% 7% 0.0% 0% 0% 0% 71% 7% 0% 36% 0% 100% 14% 79% 21%
% > BCWQGc - 0% 0% 0% 7% 100% 64% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 100% 21% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 13 13 26 26 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 697 7.99 7.04 9.51 189 20.6 <0.00100 <0.00500 177 <0.500 <0.100 0.000380 <0.000100 0.0276 <0.0000200 0.0170 <0.000100 <0.000100
Annual Maximum 2,150 8.36 7.96 11.9 406 104 0.0112 0.0193 826 <2.50 0.227 0.000750 <0.000900 0.0370 <0.0000400 0.0290 0.000220 <0.000200

Annual Mean 1,440 8.12 7.57 10.6 329 63.7 0.00587 0.00949 503 <0.500 0.174 0.000547 0.000120 0.0331 <0.0000200 0.0242 0.000118 0.000106
Annual Median 1,330 8.11 7.69 10.6 333 64.6 0.00600 0.00700 494 <2.50 0.190 0.000550 <0.000100 0.0340 <0.0000200 0.0240 <0.000100 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 31% 15% 0% 100% 15% 0% 69% 0% 100% 0% 77% 92%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 62% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 85% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 85% - - - - 100% - - 62% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 92% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

FR_HC3 (RG_HENUP)

FR_UFR1 (RG_FO26)

FR_FC1 (RG_FC1)

FR_CC1 (RG_CLODE)

FR_KC1 (RG_KICK)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for 
that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum <0.0100 <0.0000500 <0.00100 <0.000100 <0.000000500 0.000421 <0.000500 0.000401 <0.0000100 <0.0000100 0.000437 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.0200 <0.000100 <0.00200 0.00114 <0.000000500 0.000816 <0.00100 0.00139 <0.0000200 <0.0000200 0.000979 <0.00600 0.00330 <0.0000100 <0.000500 <0.0200

Annual Mean 0.0108 <0.0000500 <0.00100 0.000212 <0.000000500 0.000598 0.000501 0.00104 <0.0000100 <0.0000100 0.000822 0.00315 0.00302 0.00000504 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 <0.00100 <0.000100 <0.000000500 0.000628 <0.000500 0.00115 <0.0000100 <0.0000100 0.000894 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100

% < LRL 92% 100% 100% 69% 100% 0% 92% 0% 100% 100% 0% 92% 92% 92% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum <0.0100 <0.0000500 <0.00100 0.000200 <0.000000500 0.000534 <0.000500 0.000410 <0.0000100 <0.0000100 0.000284 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.509 0.000367 0.00230 0.0210 0.00000316 0.000679 0.00100 0.000976 0.0000350 <0.0000200 0.000526 <0.00600 0.0219 0.0000111 0.000620 <0.0200

Annual Mean 0.0515 0.0000708 0.00155 0.00226 0.000000885 0.000597 0.000537 0.000693 0.0000110 0.0000103 0.000443 0.00302 0.00515 0.00000762 0.000505 0.0102
Annual Median <0.0100 <0.0000500 0.00160 0.000490 <0.000000500 0.000594 <0.000500 0.000702 <0.0000100 <0.0000100 0.000480 <0.00300 <0.00300 0.00000700 <0.000500 <0.0100

% < LRL 62% 81% 4% 0% 69% 0% 88% 0% 92% 96% 0% 96% 69% 15% 96% 96%
% > BCWQGc - 0% - 0% 19% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum <0.0100 <0.0000500 0.00600 0.000470 <0.000000500 0.000756 <0.000500 0.0196 <0.0000100 <0.0000100 0.000990 <0.00300 <0.00300 0.0000104 <0.000500 <0.0100
Annual Maximum 0.0280 <0.0000500 0.00700 0.00110 <0.000000500 0.000833 <0.000500 0.0302 <0.0000100 <0.0000100 0.00128 <0.00300 <0.00300 0.0000146 <0.000500 <0.0100

Annual Mean 0.0190 <0.0000500 0.00650 0.000785 <0.000000500 0.000795 <0.000500 0.0249 <0.0000100 <0.0000100 0.00114 <0.00300 <0.00300 0.0000125 <0.000500 <0.0100
Annual Median 0.0190 <0.0000500 0.00650 0.000785 <0.000000500 0.000795 <0.000500 0.0249 <0.0000100 <0.0000100 0.00114 <0.00300 <0.00300 0.0000125 <0.000500 <0.0100

% < LRL 50% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum <0.0100 <0.0000500 0.144 0.00153 <0.000000500 0.00285 0.0316 0.146 <0.0000100 0.0000250 0.00893 0.00850 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum <0.0200 <0.000100 0.269 0.00510 0.000000810 0.00551 0.0518 0.230 <0.0000200 0.0000420 0.0147 0.0399 <0.00300 0.000880 0.000660 <0.0200

Annual Mean <0.0100 <0.0000500 0.189 0.00270 0.000000526 0.00374 0.0407 0.182 <0.0000100 0.0000319 0.0109 0.0195 <0.00300 0.000259 0.000514 <0.0100
Annual Median <0.0100 <0.0000500 0.186 0.00232 <0.000000500 0.00365 0.0404 0.180 <0.0000100 0.0000305 0.0106 0.0174 <0.00300 0.0000734 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 79% 0% 0% 0% 100% 0% 0% 0% 100% 21% 86% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 100% 0% 0% 36% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 36% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 29% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

n 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum <0.0100 <0.0000500 0.0413 0.000180 <0.000000500 0.00115 0.0130 0.0745 <0.0000100 0.0000230 0.00445 0.0111 <0.00300 <0.0000100 <0.000500 <0.0100
Annual Maximum 0.0440 <0.000100 0.101 0.00183 <0.00000500 0.00249 0.0402 0.285 <0.0000400 0.0000350 0.0143 0.0164 <0.00300 0.000829 <0.000500 <0.0200

Annual Mean 0.0143 0.0000503 0.0722 0.000512 0.000000580 0.00152 0.0276 0.187 <0.0000100 0.0000298 0.00958 0.0141 <0.00300 0.000406 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0731 0.000270 <0.000000500 0.00143 0.0295 0.198 <0.0000100 0.0000300 0.00948 0.0138 <0.00300 0.000487 <0.000500 <0.0100

% < LRL 85% 92% 0% 8% 85% 0% 0% 0% 100% 0% 0% 0% 100% 8% 100% 100%
% > BCWQGc - 0% - 0% 15% 0% - 100% 0% 0% 62% 0% 0% 54% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 54% - -
% > Level 2 EVWQP Benchmark - - - - - - 85% 54% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 69% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

FR_HC3 (RG_HENUP)

FR_UFR1 (RG_FO26)

FR_FC1 (RG_FC1)

FR_CC1 (RG_CLODE)

FR_KC1 (RG_KICK)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 36 36 37 37 36 36 36 36 36 36 36 36 36 36 36 36 36 36
Annual Minimum 181 7.88 7.91 8.58 98.0 4.79 0.00260 0.00590 19.8 2.58 0.0670 0.000330 0.000280 0.131 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 444 8.57 9.06 13.4 196 19.4 0.165 0.166 96.6 9.38 0.116 0.000640 0.000900 0.272 <0.0000400 <0.0200 0.00111 0.00104

Annual Mean 314 8.30 8.38 10.9 136 12.4 0.0577 0.0388 64.4 5.59 0.100 0.000459 0.000376 0.197 0.0000201 0.0100 0.000179 0.000305
Annual Median 306 8.31 8.28 11.2 138 12.4 0.0507 0.0358 65.9 5.06 0.105 0.000445 0.000340 0.186 <0.0000200 <0.0100 0.000120 0.000220

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 3% 0% 0% 97% 92% 39% 14%
% > BCWQGc - 0% 3% 0% 0% 100% 42% 6% 0% 0% - 0% - 0% 0% 0% 3% 0%
% > BCWQGd - - - 0% - 0% 0% 6% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 94% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 72% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 35 35 34 34 35 35 35 35 35 35 35 35 35 35 35 35 35 35
Annual Minimum 175 8.09 7.91 9.67 113 1.67 <0.00100 <0.00500 15.7 1.06 0.0850 0.000130 0.000150 0.159 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 331 8.58 8.62 13.5 218 7.46 0.0453 0.0746 42.3 3.74 0.142 0.000340 0.000910 0.262 <0.0000400 <0.0200 0.00107 0.000420

Annual Mean 247 8.38 8.36 11.4 171 4.57 0.0105 0.0191 28.6 2.27 0.116 0.000218 0.000226 0.210 <0.0000200 0.0100 0.000152 0.000132
Annual Median 254 8.41 8.39 11.4 180 4.95 0.00530 0.0161 30.1 2.35 0.119 0.000230 0.000190 0.201 <0.0000200 <0.0100 0.000110 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 23% 6% 0% 0% 0% 6% 3% 0% 100% 97% 46% 74%
% > BCWQGc - 0% 0% 0% 0% 77% 17% 0% 0% 0% - 0% - 0% 0% 0% 3% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 6% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 19 20 29 29 20 20 20 20 20 20 20 19 19 19 19 19 19 19
Annual Minimum 341 8.20 8.07 8.03 132 1.62 0.00150 <0.00500 115 0.830 0.116 0.000490 0.000200 0.0399 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 1,540 8.67 8.51 12.4 295 8.75 0.0327 0.0802 883 5.35 0.270 0.00182 0.000510 0.0766 0.0000510 0.0130 0.00215 0.000700

Annual Mean 1,200 8.40 8.28 10.5 236 6.56 0.0146 0.0170 651 2.23 0.177 0.000940 0.000278 0.0547 0.0000227 0.0107 0.000316 0.000218
Annual Median 1,330 8.41 8.31 11.1 243 7.12 0.0114 0.0142 724 2.27 0.160 0.000810 0.000260 0.0553 <0.0000200 0.0100 0.000150 0.000130

% < LRL 0% 0% 0% 0% 0% 0.0% 5% 10% 0% 40% 0% 0% 0% 0% 89% 26% 26% 47%
% > BCWQGc - 0% 0% 0% 0% 90% 25% 0% 80% 0% - 0% - 0% 0% 0% 5% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 79% - - - - 0% - - 80% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 10 10 19 19 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 52.0 7.58 7.60 8.45 26.2 0.437 <0.00100 0.00710 7.13 <0.500 0.0220 <0.000100 <0.000100 0.0261 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 519 8.44 8.48 12.2 186 7.44 0.0400 0.459 222 <0.500 0.252 0.000100 0.000260 0.0568 <0.0000200 <0.0100 <0.000500 0.000250

Annual Mean 286 8.23 8.18 10.7 131 2.71 0.00710 0.0651 96.2 <0.500 0.212 0.000100 0.000142 0.0397 <0.0000200 <0.0100 0.000226 0.000115
Annual Median 301 8.30 8.25 10.9 142 2.58 0.00355 0.0177 104 <0.500 0.238 <0.000100 0.000120 0.0418 <0.0000200 <0.0100 0.000195 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 20% 0% 0% 100% 0% 90% 10% 0% 100% 100% 20% 90%
% > BCWQGc - 0% 0% 0% 0% 50% 10% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for 
that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

LC_DCDS

LC_DC1

GH_GH1 (RG_GHCKD)

FR_FR1 (RG_FODHE)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 36 36 36 36 36 36 36 37 36 36 36 36 36 36 36 36
Annual Minimum <0.0100 <0.0000500 0.00640 0.00136 <0.000000500 0.00193 0.00127 0.00472 <0.0000100 <0.0000100 0.000527 <0.00300 <0.00300 0.0000183 <0.000500 <0.0100
Annual Maximum 0.455 0.000541 0.0130 0.0307 0.00000764 0.00414 0.00745 0.0278 0.0000210 0.0000350 0.00174 0.00820 0.170 0.000207 0.000870 0.205

Annual Mean 0.0448 0.0000778 0.0104 0.00751 0.00000146 0.00300 0.00431 0.0191 0.0000107 0.0000144 0.00105 0.00357 0.00942 0.0000611 0.000510 0.0162
Annual Median 0.0140 <0.0000500 0.0106 0.00490 0.000000940 0.00309 0.00457 0.0239 <0.0000100 0.0000140 0.000918 <0.00300 <0.00300 0.0000536 <0.000500 <0.0100

% < LRL 31% 83% 0% 0% 3% 0% 0% 0% 92% 22% 0% 61% 61% 0% 97% 94%
% > BCWQGc - 0% - 0% 22% 0% - 100% 0% 0% 0% 0% 3% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 3% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 42% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35
Annual Minimum 0.0120 <0.0000500 0.00880 0.00115 <0.000000500 0.00123 <0.000500 0.00343 <0.0000100 <0.0000100 0.000414 <0.00300 <0.00100 0.0000200 <0.000200 <0.0100
Annual Maximum 0.203 0.000213 0.0123 0.0136 0.00000387 0.00216 0.00331 0.0134 <0.0000200 <0.0000200 0.000732 0.00790 0.105 0.000165 0.000760 0.166

Annual Mean 0.0379 0.0000628 0.0107 0.00350 0.000000910 0.00156 0.00108 0.00798 0.0000100 0.0000106 0.000544 0.00325 0.00451 0.0000400 0.000216 0.0145
Annual Median 0.0230 <0.0000500 0.0109 0.00269 <0.000000500 0.00156 0.000840 0.00802 <0.0000100 <0.0000100 0.000533 <0.00300 <0.00300 0.0000371 <0.000500 <0.0100

% < LRL 3% 89% 0% 0% 51% 0% 29% 0% 94% 91% 0% 86% 86% 0% 97% 97%
% > BCWQGc - 0% - 0% 17% 0% - 100% 0% 0% 0% 0% 3% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 3% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 19 19 19 19 18 19 19 19 19 19 19 19 19 19 19 19
Annual Minimum <0.0100 <0.0000500 0.00700 0.00158 <0.000000500 0.00207 0.00937 0.0260 <0.0000100 <0.0000100 0.00162 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.710 0.000607 0.0341 0.0176 0.00000931 0.0213 0.0312 0.170 0.0000290 0.0000330 0.00942 0.0144 0.0133 0.000169 0.000810 0.0240

Annual Mean 0.0829 0.000101 0.0189 0.00483 0.00000156 0.00524 0.0188 0.120 0.0000112 0.0000127 0.00741 0.00531 0.00404 0.0000329 0.000546 0.0113
Annual Median 0.0130 <0.0000500 0.0180 0.00395 0.000000580 0.00313 0.0178 0.131 <0.0000100 0.0000110 0.00832 <0.00300 <0.00300 0.00000890 <0.000500 <0.0100

% < LRL 42% 79% 0% 0% 50% 0% 0% 0% 89% 37% 0% 74% 79% 21% 68% 89%
% > BCWQGc - 0% - 0% 22% 0% - 100% 0% 0% 32% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 84% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 74% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 21% - - - - - - - - -

n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum <0.0100 <0.0000500 <0.00100 0.00177 <0.000000500 0.000389 <0.000500 0.00153 <0.0000100 <0.0000100 0.0000980 <0.00300 <0.00300 0.00000770 <0.000500 <0.0100
Annual Maximum 0.124 0.000187 0.0105 0.00932 0.00000304 0.000905 0.00257 0.0380 <0.0000100 0.0000130 0.00160 0.00540 0.0403 0.0000288 0.000530 <0.0100

Annual Mean 0.0328 0.0000688 0.00569 0.00409 0.000000874 0.000763 0.000978 0.0160 <0.0000100 0.0000103 0.000912 0.00324 0.00710 0.0000176 0.000503 <0.0100
Annual Median 0.0125 <0.0000500 0.00635 0.00310 <0.000000500 0.000806 0.000855 0.0165 <0.0000100 <0.0000100 0.000996 <0.00300 <0.00300 0.0000170 <0.000500 <0.0100

% < LRL 30% 80% 10% 0% 70% 0% 10% 0% 100% 90% 0% 90% 70% 0% 90% 100%
% > BCWQGc - 0% - 0% 20% 0% - 90% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

LC_DCDS

LC_DC1

GH_GH1 (RG_GHCKD)

FR_FR1 (RG_FODHE)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 274 8.33 8.05 12.7 136 4.47 0.00210 0.00910 74.5 <0.500 0.156 0.000110 0.000110 0.0447 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 274 8.33 8.05 12.7 136 4.47 0.00210 0.00910 74.5 <0.500 0.156 0.000110 0.000110 0.0447 <0.0000200 <0.0100 0.000110 <0.000100

Annual Mean 274 8.33 8.05 12.7 136 4.47 0.00210 0.00910 74.5 <0.500 0.156 0.000110 0.000110 0.0447 <0.0000200 <0.0100 0.000110 <0.000100
Annual Median 274 8.33 8.05 12.7 136 4.47 0.00210 0.00910 74.5 <0.500 0.156 0.000110 0.000110 0.0447 <0.0000200 <0.0100 0.000110 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum 287 8.37 8.23 13.1 133 4.51 0.00260 0.00710 76.4 <0.500 0.163 0.000120 0.000120 0.0458 <0.0000200 <0.0100 0.000140 <0.000100
Annual Maximum 479 8.37 8.23 13.1 166 11.4 0.00830 0.00950 178 <0.500 0.202 0.000200 0.000150 0.0935 <0.0000200 <0.0100 0.000270 <0.000100

Annual Mean 383 8.37 8.23 13.1 150 7.96 0.00545 0.00830 127 <0.500 0.182 0.000160 0.000135 0.0696 <0.0000200 <0.0100 0.000205 <0.000100
Annual Median 383 8.37 8.23 13.1 150 7.96 0.00545 0.00830 127 <0.500 0.182 0.000160 0.000135 0.0696 <0.0000200 <0.0100 0.000205 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 50% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 261 8.22 7.67 8.89 137 3.69 0.00130 <0.00500 72.3 <0.500 0.121 0.000130 <0.000100 0.0440 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 802 8.49 8.19 12.2 247 27.7 0.0126 0.0546 306 <2.50 0.214 0.000380 0.000210 0.105 <0.0000400 <0.0200 0.000590 0.000230

Annual Mean 513 8.38 8.03 10.9 174 12.9 0.00535 0.0155 184 0.639 0.183 0.000205 0.000119 0.0825 <0.0000200 0.0100 0.000183 0.000117
Annual Median 520 8.40 8.02 11.1 177 11.4 0.00430 0.00925 178 0.545 0.196 0.000200 0.000110 0.0864 <0.0000200 <0.0100 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 17% 0% 50% 0% 8% 50% 0% 100% 92% 17% 83%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 42% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 17% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 538 8.21 8.28 13.4 192 10.7 0.00710 0.0109 186 0.610 0.198 0.000220 <0.000100 0.0962 <0.0000200 <0.0100 0.000130 <0.000100
Annual Maximum 538 8.21 8.28 13.4 192 10.7 0.00710 0.0109 186 0.610 0.198 0.000220 <0.000100 0.0962 <0.0000200 <0.0100 0.000130 <0.000100

Annual Mean 538 8.21 8.28 13.4 192 10.7 0.00710 0.0109 186 0.610 0.198 0.000220 <0.000100 0.0962 <0.0000200 <0.0100 0.000130 <0.000100
Annual Median 538 8.21 8.28 13.4 192 10.7 0.00710 0.0109 186 0.610 0.198 0.000220 <0.000100 0.0962 <0.0000200 <0.0100 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 212 8.00 7.70 8.55 127 2.39 0.00130 <0.00500 54.5 <0.500 0.122 <0.000100 <0.000100 0.0357 <0.0000200 <0.0100 0.000100 <0.000100
Annual Maximum 861 8.61 8.47 12.5 321 24.2 0.0128 0.0401 317 <2.50 0.240 0.000340 0.000370 0.110 0.0000420 <0.0200 0.00142 0.000400

Annual Mean 510 8.33 8.14 10.9 182 10.4 0.00499 0.0123 179 1.13 0.191 0.000202 0.000158 0.0738 0.0000217 0.0108 0.000361 0.000164
Annual Median 510 8.30 8.18 11.2 176 10.2 0.00395 0.0104 186 0.900 0.197 0.000205 0.000130 0.0842 <0.0000200 0.0100 0.000192 0.000120

% < LRL 0% 0% 0% 0% 0% 0% 0% 4% 0% 42% 0% 8% 15% 0% 92% 54% 8% 50%
% > BCWQGc - 0% 0% 0% 0% 88% 0% 0% 0% 0% - 0% - 0% 0% 0% 12% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 27% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 8% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for 
that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.0129 0.00136 <0.000000500 0.000798 0.00165 0.0181 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.0000151 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.0129 0.00136 <0.000000500 0.000798 0.00165 0.0181 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.0000151 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.0129 0.00136 <0.000000500 0.000798 0.00165 0.0181 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.0000151 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0129 0.00136 <0.000000500 0.000798 0.00165 0.0181 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.0000151 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum <0.0100 <0.0000500 0.0134 0.000770 <0.000000500 0.000839 0.00175 0.0187 <0.0000100 <0.0000100 0.00117 <0.00300 <0.00300 0.0000143 <0.000500 <0.0100
Annual Maximum 0.0120 <0.0000500 0.0312 0.00162 0.000000570 0.00111 0.00331 0.0420 <0.0000100 <0.0000100 0.00226 <0.00300 <0.00300 0.0000273 <0.000500 <0.0100

Annual Mean 0.0110 <0.0000500 0.0223 0.00119 0.000000535 0.000974 0.00253 0.0304 <0.0000100 <0.0000100 0.00172 <0.00300 <0.00300 0.0000208 <0.000500 <0.0100
Annual Median 0.0110 <0.0000500 0.0223 0.00119 0.000000535 0.000974 0.00253 0.0304 <0.0000100 <0.0000100 0.00172 <0.00300 <0.00300 0.0000208 <0.000500 <0.0100

% < LRL 50% 100% 0% 0% 50% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum <0.0100 <0.0000500 0.0113 0.00133 <0.000000500 0.000869 0.00154 0.0153 <0.0000100 <0.0000100 0.00113 <0.00300 <0.00300 0.0000172 <0.000500 <0.0100
Annual Maximum 0.308 0.000220 0.0604 0.00665 0.00000268 0.00180 0.00708 0.0721 <0.0000200 0.0000260 0.00376 0.0100 0.00860 0.000107 <0.000500 <0.0100

Annual Mean 0.0378 0.0000642 0.0301 0.00264 0.000000697 0.00118 0.00331 0.0427 0.0000102 0.0000113 0.00236 0.00377 0.00347 0.0000420 <0.000500 <0.0100
Annual Median 0.0120 <0.0000500 0.0290 0.00204 <0.000000500 0.00116 0.00265 0.0428 <0.0000100 <0.0000100 0.00222 <0.00300 <0.00300 0.0000296 <0.000500 <0.0100

% < LRL 33% 92% 0% 0% 75% 0% 0% 0% 92% 92% 0% 75% 92% 0% 100% 100%
% > BCWQGc - 0% - 0% 8% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 25% 8% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0340 <0.0000500 0.0296 0.0132 <0.000000500 0.00116 0.00230 0.0432 <0.0000100 <0.0000100 0.00222 <0.00300 <0.00300 0.0000331 <0.000500 0.0120
Annual Maximum 0.0340 <0.0000500 0.0296 0.0132 <0.000000500 0.00116 0.00230 0.0432 <0.0000100 <0.0000100 0.00222 <0.00300 <0.00300 0.0000331 <0.000500 0.0120

Annual Mean 0.0340 <0.0000500 0.0296 0.0132 <0.000000500 0.00116 0.00230 0.0432 <0.0000100 <0.0000100 0.00222 <0.00300 <0.00300 0.0000331 <0.000500 0.0120
Annual Median 0.0340 <0.0000500 0.0296 0.0132 <0.000000500 0.00116 0.00230 0.0432 <0.0000100 <0.0000100 0.00222 <0.00300 <0.00300 0.0000331 <0.000500 0.0120

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 0%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 0.0120 <0.0000500 0.0105 0.00507 <0.000000500 0.000771 0.00128 0.0109 <0.0000100 <0.0000100 0.000945 <0.00300 <0.00300 0.00000550 <0.000500 <0.0100
Annual Maximum 0.559 0.000436 0.0628 0.0319 0.00000457 0.00211 0.00604 0.0718 0.0000250 0.0000390 0.00452 0.0146 0.111 0.000118 <0.000500 0.127

Annual Mean 0.114 0.000111 0.0316 0.0165 0.00000100 0.00126 0.00291 0.0365 0.0000108 0.0000127 0.00246 0.00484 0.00882 0.0000556 <0.000500 0.0149
Annual Median 0.0547 <0.0000500 0.0316 0.0163 <0.000000500 0.00120 0.00217 0.0396 <0.0000100 <0.0000100 0.00236 <0.00300 <0.00300 0.0000471 <0.000500 <0.0100

% < LRL 0% 65% 0% 0% 58% 0% 0% 0% 88% 81% 0% 58% 69% 0% 100% 81%
% > BCWQGc - 0% - 0% 23% 0% - 100% 0% 0% 0% 0% 4% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 4% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 12% 8% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum 546 8.21 8.17 9.49 191 9.45 0.00450 0.00530 191 0.940 0.137 0.000170 0.000170 0.0912 <0.0000200 0.0110 0.000110 0.000130
Annual Maximum 720 8.47 8.17 9.49 192 18.1 0.00600 0.0119 279 1.68 0.221 0.000280 0.000180 0.100 <0.0000200 0.0120 0.000300 0.000270

Annual Mean 633 8.34 8.17 9.49 192 13.8 0.00525 0.00860 235 1.31 0.179 0.000225 0.000175 0.0956 <0.0000200 0.0115 0.000205 0.000200
Annual Median 633 8.34 8.17 9.49 192 13.8 0.00525 0.00860 235 1.31 0.179 0.000225 0.000175 0.0956 <0.0000200 0.0115 0.000205 0.000200

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 50% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 345 8.13 7.96 9.06 151 5.80 0.00240 0.00570 101 <0.500 <0.100 0.000170 <0.000100 0.0412 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 835 8.51 8.63 12.2 210 16.8 0.0132 0.0777 354 <2.50 0.221 0.000310 0.000450 0.101 0.0000650 0.0130 0.00293 0.000510

Annual Mean 561 8.33 8.23 10.5 185 11.0 0.00610 0.0184 210 1.01 0.187 0.000239 0.000166 0.0785 0.0000245 0.0107 0.000492 0.000174
Annual Median 548 8.32 8.20 10.5 188 10.4 0.00505 0.0101 210 0.865 0.200 0.000245 0.000120 0.0823 <0.0000200 0.0100 0.000190 0.000125

% < LRL 0% 0% 0% 0% 0% 0% 10% 0% 0% 30% 10% 0% 10% 0% 90% 30% 10% 40%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 10% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 30% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38
Annual Minimum 309 7.73 7.86 2.69 142 5.97 0.00130 <0.00500 93.1 <0.500 <0.100 0.000190 <0.000100 0.0170 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 3,520 8.54 8.42 1,060 391 30.3 0.0133 0.140 1,990 6.90 0.230 0.000620 0.000840 0.110 0.000106 <0.0200 0.00199 0.00103

Annual Mean 1,320 8.22 8.14 38.6 231 16.9 0.00523 0.0161 688 2.59 0.165 0.000322 0.000182 0.0594 0.0000227 0.0109 0.000249 0.000158
Annual Median 948 8.27 8.12 11.2 216 16.3 0.00420 0.0110 432 2.12 0.178 0.000265 0.000150 0.0648 <0.0000200 0.0110 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 11% 18% 0% 24% 5% 0% 26% 0% 92% 47% 29% 68%
% > BCWQGc - 0% 0% 3% 0% 100% 0% 0% 50% 0% - 0% - 0% 0% 0% 3% 0%
% > BCWQGd - - - 3% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 45% - - - - 55% - - 50% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 34% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 5 5 6 6 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Annual Minimum 516 8.24 7.93 9.32 161 8.14 0.00480 <0.00500 163 0.670 0.164 0.000250 0.000100 0.0523 <0.0000200 <0.0100 0.000140 <0.000100
Annual Maximum 1,090 8.50 8.27 10.8 228 13.8 0.0108 0.0183 567 <2.50 0.214 0.000330 0.000470 0.0861 0.0000510 0.0130 0.00149 0.000480

Annual Mean 725 8.38 8.10 10.1 193 11.4 0.00746 0.0104 304 1.04 0.188 0.000282 0.000214 0.0687 0.0000270 0.0108 0.000582 0.000202
Annual Median 580 8.43 8.12 10.2 191 11.5 0.00740 0.0101 214 0.875 0.195 0.000280 0.000120 0.0672 <0.0000200 0.0100 0.000300 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 20% 0% 20% 0% 0% 0% 0% 60% 20% 0% 60%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 20% 0% - 0% - 0% 0% 0% 20% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 20% - - - - 20% - - 20% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum 382 8.00 7.60 8.63 152 8.95 0.00160 <0.00500 123 0.630 <0.100 <0.000100 <0.000100 0.0500 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 1,000 8.45 7.95 13.0 302 39.4 0.0108 0.177 415 7.70 0.210 0.000410 0.000470 0.147 <0.0000400 <0.0200 0.00117 0.000540

Annual Mean 723 8.30 7.79 10.3 228 21.1 0.00516 0.0225 261 1.52 0.170 0.000163 0.000150 0.0994 0.0000211 0.0137 0.000332 0.000148
Annual Median 750 8.33 7.81 10.1 244 20.5 0.00410 0.00840 264 0.820 0.180 0.000120 0.000120 0.105 <0.0000200 0.0148 0.000200 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 21% 14% 0% 50% 7% 43% 29% 0% 93% 36% 7% 57%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 14% 0%
% > BCWQGd - - - 0% - 14% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 86% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 50% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for 
that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum 0.0480 0.0000570 0.0307 0.0122 0.000000525 0.00134 0.00269 0.0362 <0.0000100 <0.0000100 0.00241 <0.00300 <0.00300 0.0000449 <0.000500 <0.0100
Annual Maximum 0.330 0.000157 0.0513 0.0702 0.00000134 0.00149 0.00296 0.0529 <0.0000100 0.0000120 0.00362 0.00550 <0.00300 0.0000700 <0.000500 <0.0200

Annual Mean 0.189 0.000107 0.0410 0.0412 0.000000933 0.00142 0.00282 0.0446 <0.0000100 0.0000110 0.00302 0.00425 <0.00300 0.0000574 <0.000500 <0.0100
Annual Median 0.189 0.000107 0.0410 0.0412 0.000000933 0.00142 0.00282 0.0446 <0.0000100 0.0000110 0.00302 0.00425 <0.00300 0.0000574 <0.000500 <0.0200

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 100% 50% 0% 50% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 50% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 0.0170 <0.0000500 0.0169 0.00395 <0.000000500 0.00102 0.00174 0.0251 <0.0000100 <0.0000100 0.00173 <0.00300 <0.00300 0.0000102 <0.000500 <0.0100
Annual Maximum 0.817 0.000519 0.0495 0.0365 0.00000497 0.00171 0.00692 0.0824 0.0000260 0.0000500 0.00447 0.0161 0.0103 0.000124 <0.000500 0.0110

Annual Mean 0.146 0.000121 0.0313 0.0135 0.00000117 0.00136 0.00421 0.0480 0.0000116 0.0000155 0.00270 0.00498 0.00426 0.0000569 <0.000500 0.0101
Annual Median 0.0315 <0.0000500 0.0315 0.0114 0.000000520 0.00134 0.00409 0.0472 <0.0000100 <0.0000100 0.00252 <0.00300 <0.00300 0.0000388 <0.000500 <0.0100

% < LRL 0% 70% 0% 0% 50% 0% 0% 0% 90% 70% 0% 70% 80% 0% 100% 90%
% > BCWQGc - 0% - 0% 20% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 20% 10% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38
Annual Minimum <0.0100 <0.0000500 0.0152 0.000200 <0.000000500 0.000943 0.00219 0.0271 <0.0000100 <0.0000100 0.00170 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 2.00 0.00146 0.0869 0.0970 0.00000712 0.00286 0.0456 0.689 0.0000390 0.0000560 0.0245 0.0258 0.00650 0.000109 0.000500 0.0200

Annual Mean 0.118 0.000112 0.0466 0.0113 0.000000932 0.00172 0.0148 0.207 0.0000109 0.0000210 0.00811 0.00475 0.00325 0.0000388 0.000500 0.0103
Annual Median 0.0240 <0.0000500 0.0484 0.00632 <0.000000500 0.00165 0.00764 0.115 <0.0000100 0.0000120 0.00508 <0.00300 <0.00300 0.0000341 <0.000500 <0.0100

% < LRL 21% 82% 0% 0% 76% 0% 0% 0% 92% 37% 0% 71% 82% 29% 97% 97%
% > BCWQGc - 0% - 0% 13% 0% - 100% 0% 0% 24% 0% 0% 0% 0% -
% > BCWQGd 3% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 79% 71% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 26% 29% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 24% - - - - - - - - -

n 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Annual Minimum 0.0170 <0.0000500 0.0256 0.00317 <0.000000500 0.00125 0.00419 0.0437 <0.0000100 0.0000120 0.00252 <0.00300 <0.00300 0.00000830 <0.000500 <0.0100
Annual Maximum 0.743 0.000556 0.0373 0.0287 0.00000588 0.00157 0.0103 0.141 0.0000270 0.0000480 0.00544 0.0137 0.00940 0.000112 <0.000500 <0.0100

Annual Mean 0.230 0.000189 0.0321 0.0105 0.00000200 0.00142 0.00715 0.0798 0.0000134 0.0000218 0.00357 0.00666 0.00510 0.0000571 <0.000500 <0.0100
Annual Median 0.0230 <0.0000500 0.0320 0.00424 <0.000000500 0.00142 0.00698 0.0588 <0.0000100 0.0000130 0.00284 0.00410 <0.00300 0.0000744 <0.000500 <0.0100

% < LRL 0% 60% 0% 0% 60% 0% 0% 0% 60% 0% 0% 40% 60% 0% 100% 100%
% > BCWQGc - 0% - 0% 40% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 80% 40% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum <0.0100 <0.0000500 0.0195 0.000590 <0.000000500 0.000480 <0.000500 0.0377 <0.0000100 <0.0000100 0.00182 <0.00300 <0.00300 0.0000340 <0.000500 <0.0100
Annual Maximum 1.00 0.000635 0.0481 0.0521 0.00000407 0.00120 0.00519 0.110 <0.0000200 0.0000290 0.00427 0.0127 0.00330 0.0000711 <0.000500 <0.0100

Annual Mean 0.0948 0.000100 0.0369 0.00578 0.000000854 0.000814 0.00159 0.0739 0.0000108 0.0000114 0.00333 0.00441 0.00302 0.0000474 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0396 0.00102 <0.000000500 0.000773 0.000760 0.0729 <0.0000100 <0.0000100 0.00359 <0.00300 <0.00300 0.0000454 <0.000500 <0.0100

% < LRL 57% 86% 0% 0% 79% 0% 29% 0% 93% 93% 0% 71% 93% 0% 100% 100%
% > BCWQGc - 0% - 0% 14% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 57% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

FR_FR4 (RG_FOBSC)

FR_FRCP1 
(RG_FOBCP)

FR_FRCP1SW 
(RG_FRCP1SW)

FR_FRRD 
(RG_FRUPO)

GH_FR3 (RG_FOBKS)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 10 10 11 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 514 8.10 7.33 8.48 181 2.30 <0.00100 <0.00500 171 0.690 0.100 <0.000100 <0.000100 0.0590 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 957 8.52 8.17 13.2 244 22.4 0.00710 0.0492 432 <2.50 0.420 0.000210 0.000260 0.117 <0.0000400 <0.0200 0.000510 0.000200

Annual Mean 778 8.30 7.76 10.4 215 16.5 0.00317 0.0198 320 1.43 0.188 0.000128 0.000138 0.0886 <0.0000200 0.0107 0.000217 0.000110
Annual Median 816 8.28 7.78 10.5 222 19.7 0.00310 0.0121 352 1.54 0.160 0.000110 0.000110 0.0860 <0.0000200 0.0110 0.000160 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 40% 20% 0% 40% 0% 50% 40% 0% 100% 50% 20% 80%
% > BCWQGc - 0% 0% 0% 0% 90% 0% 0% 10% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 70% - - 10% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 20% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 31 31 30 30 31 31 31 31 31 31 31 31 31 31 31 31 31 31
Annual Minimum 394 8.10 7.59 8.78 143 8.08 0.00150 <0.00500 121 <0.500 0.0890 <0.000100 <0.000100 0.0503 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 1,000 8.57 8.16 11.8 252 25.4 0.0152 0.0265 429 3.60 0.228 0.000230 0.000830 0.126 0.0000710 <0.0200 0.00185 0.000900

Annual Mean 719 8.32 7.96 10.0 213 17.3 0.00484 0.0128 279 1.52 0.159 0.000140 0.000168 0.0952 0.0000223 0.0111 0.000297 0.000147
Annual Median 790 8.30 7.98 10.1 226 18.7 0.00360 0.0121 311 1.47 0.160 0.000120 0.000120 0.102 <0.0000200 0.0110 0.000190 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 19% 10% 0% 32% 0% 32% 26% 0% 90% 39% 6% 58%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 6% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 65% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 32% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 10 10 11 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 320 6.84 7.81 9.77 108 7.05 0.00300 <0.00500 122 0.860 0.0900 <0.000100 <0.000100 0.0632 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 870 8.48 8.34 12.6 220 20.8 0.0140 0.0478 353 3.80 0.200 0.000150 0.000170 0.146 <0.0000200 0.0130 0.00245 0.000160

Annual Mean 602 8.19 8.05 11.0 191 14.0 0.00654 0.0178 230 1.86 0.151 0.000117 0.000115 0.101 <0.0000200 0.0103 0.000425 0.000106
Annual Median 621 8.34 8.09 11.1 206 14.2 0.00528 0.0128 236 1.55 0.160 0.000105 <0.000100 0.0999 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 10% 10% 0% 30% 10% 40% 70% 0% 100% 70% 10% 90%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 10% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 40% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 529 8.43 - - 193 10.5 0.00590 0.00890 176 1.23 0.181 <0.000100 0.000100 0.107 <0.0000200 <0.0100 <0.000300 <0.000100
Annual Maximum 529 8.43 - - 193 10.5 0.00590 0.00890 176 1.23 0.181 <0.000100 0.000100 0.107 <0.0000200 <0.0100 <0.000300 <0.000100

Annual Mean 529 8.43 - - 193 10.5 0.00590 0.00890 176 1.23 0.181 <0.000100 0.000100 0.107 <0.0000200 <0.0100 <0.000300 <0.000100
Annual Median 529 8.43 - - 193 10.5 0.00590 0.00890 176 1.23 0.181 <0.000100 0.000100 0.107 <0.0000200 <0.0100 <0.000300 <0.000100

% < LRL 0% 0% - - 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 100% 100% 100%
% > BCWQGc - 0% - - 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - - - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 23 23 22 22 23 23 23 23 23 23 23 23 23 23 23 23 23 23
Annual Minimum 322 7.97 7.90 8.33 54.1 5.62 0.00200 <0.00500 80.3 0.620 0.0980 <0.000100 <0.000100 0.0628 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 681 8.56 8.48 12.6 211 14.7 0.00770 0.0476 252 3.04 0.217 0.000260 0.000390 0.131 <0.0000400 <0.0200 0.000840 0.000290

Annual Mean 478 8.39 8.22 11.0 175 9.56 0.00406 0.0112 159 1.26 0.171 0.000133 0.000154 0.0934 0.0000201 <0.0100 0.000272 0.000125
Annual Median 484 8.41 8.23 11.1 187 10.1 0.00350 0.00850 161 1.31 0.177 0.000120 0.000120 0.0878 <0.0000200 <0.0100 0.000160 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 13% 0% 0% 0% 35% 26% 0% 96% 100% 22% 78%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 38 38 38 38 38 38 38 38 38 38 38 39 39 39 39 39 39 39
Annual Minimum 301 8.19 7.66 9.75 138 4.48 0.00200 <0.00500 96.7 0.760 0.140 <0.000100 <0.000100 0.0598 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 794 8.56 8.37 12.7 281 13.3 0.0154 0.112 328 3.60 0.200 0.000470 0.000610 0.133 0.0000550 <0.0200 0.00140 0.000770

Annual Mean 575 8.38 8.14 11.2 195 9.68 0.00496 0.0149 224 1.73 0.172 0.000209 0.000182 0.102 0.0000224 0.0100 0.000315 0.000152
Annual Median 590 8.37 8.16 11.4 200 10.1 0.00430 0.00860 226 1.51 0.171 0.000175 0.000140 0.109 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 34% 21% 0% 18% 0% 5% 8% 0% 90% 97% 15% 74%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 8% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 3% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 3% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for 
that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_PC2 (RG_FODPO)

FR_FRABCH 
(RG_FO22)

FR_FR5 (RG_FOUEW)

LC_FRUS

LC_FRB

GH_FR1  (RG_FODGH)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.2: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum <0.0100 <0.0000500 0.00680 0.000330 <0.000000500 0.000690 <0.000500 0.0447 <0.0000100 <0.0000100 0.00231 <0.00300 <0.00300 0.0000177 <0.000500 <0.0100
Annual Maximum 0.208 0.000741 0.0397 0.00967 0.00000218 0.00291 0.00451 0.105 <0.0000200 <0.0000200 0.00509 0.0104 0.00500 0.0000747 <0.000500 <0.0200

Annual Mean 0.0320 0.000131 0.0300 0.00191 0.000000678 0.00109 0.00135 0.0800 <0.0000100 0.0000107 0.00341 0.00424 0.00320 0.0000408 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0336 0.000710 <0.000000500 0.000863 0.000720 0.0827 <0.0000100 <0.0000100 0.00326 <0.00300 <0.00300 0.0000349 <0.000500 <0.0100

% < LRL 60% 80% 0% 0% 80% 0% 50% 0% 100% 90% 0% 70% 90% 0% 100% 100%
% > BCWQGc - 0% - 0% 10% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 60% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31
Annual Minimum 0.0110 <0.0000500 0.0174 0.00439 <0.000000500 0.000610 <0.000500 0.0354 <0.0000100 <0.0000100 0.00180 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 1.89 0.00121 0.0413 0.0875 0.00000718 0.00125 0.00663 0.116 0.0000380 0.0000540 0.00372 0.0201 0.162 0.000117 0.000600 0.255

Annual Mean 0.141 0.000121 0.0305 0.0101 0.000000997 0.000857 0.00168 0.0773 0.0000110 0.0000122 0.00298 0.00394 0.00868 0.0000426 0.000503 0.0185
Annual Median 0.0260 <0.0000500 0.0330 0.00558 <0.000000500 0.000794 0.000760 0.0869 <0.0000100 <0.0000100 0.00319 <0.00300 <0.00300 0.0000370 <0.000500 <0.0100

% < LRL 3% 81% 0% 0% 71% 0% 13% 0% 90% 90% 0% 81% 81% 3% 97% 94%
% > BCWQGc - 0% - 0% 16% 0% - 100% 0% 0% 0% 0% 3% 0% 0% -
% > BCWQGd 3% 0% - 0% - 0% - - 0% - - 0% 3% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 3% 65% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum <0.0100 <0.0000500 0.0120 0.000840 <0.000000500 0.000352 <0.000500 0.0315 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.00000860 <0.000500 <0.0100
Annual Maximum 0.215 0.000146 0.0286 0.0116 0.00000151 0.00102 0.00305 0.0818 <0.0000200 <0.0000100 0.00287 0.00570 0.00310 0.0000494 <0.000500 <0.0100

Annual Mean 0.0358 0.0000596 0.0238 0.00307 0.000000601 0.000742 0.00125 0.0600 <0.0000100 <0.0000100 0.00235 0.00338 0.00301 0.0000289 <0.000500 <0.0100
Annual Median 0.0155 <0.0000500 0.0247 0.00195 <0.000000500 0.000730 0.00110 0.0640 <0.0000100 <0.0000100 0.00248 <0.00300 <0.00300 0.0000268 <0.000500 <0.0100

% < LRL 10% 90% 0% 0% 90% 0% 20% 0% 100% 100% 0% 80% 90% 0% 100% 100%
% > BCWQGc - 0% - 0% 10% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 40% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0180 <0.0000500 0.0182 0.00398 <0.000000500 0.000745 0.000630 0.0427 <0.0000100 <0.0000100 0.00188 <0.00300 <0.00300 0.0000187 <0.000500 <0.0100
Annual Maximum 0.0180 <0.0000500 0.0182 0.00398 <0.000000500 0.000745 0.000630 0.0427 <0.0000100 <0.0000100 0.00188 <0.00300 <0.00300 0.0000187 <0.000500 <0.0100

Annual Mean 0.0180 <0.0000500 0.0182 0.00398 <0.000000500 0.000745 0.000630 0.0427 <0.0000100 <0.0000100 0.00188 <0.00300 <0.00300 0.0000187 <0.000500 <0.0100
Annual Median 0.0180 <0.0000500 0.0182 0.00398 <0.000000500 0.000745 0.000630 0.0427 <0.0000100 <0.0000100 0.00188 <0.00300 <0.00300 0.0000187 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23
Annual Minimum <0.0100 <0.0000500 0.0100 0.000950 <0.000000500 0.000604 <0.000500 0.0223 <0.0000100 <0.0000100 0.00110 <0.00300 <0.00300 0.0000152 <0.000500 <0.0100
Annual Maximum 0.495 0.000338 0.0225 0.0223 0.00000320 0.00113 0.00291 0.0654 <0.0000200 <0.0000200 0.00250 0.00780 0.265 0.000161 0.00112 0.510

Annual Mean 0.101 0.0000937 0.0167 0.00547 0.000000926 0.000851 0.00109 0.0407 <0.0000100 0.0000104 0.00181 0.00373 0.0144 0.0000299 0.000527 0.0317
Annual Median 0.0240 <0.0000500 0.0171 0.00278 <0.000000500 0.000858 0.000870 0.0414 <0.0000100 <0.0000100 0.00181 <0.00300 <0.00300 0.0000240 <0.000500 <0.0100

% < LRL 22% 74% 0% 0% 52% 0% 43% 0% 100% 87% 0% 74% 96% 0% 96% 96%
% > BCWQGc - 0% - 0% 17% 0% - 100% 0% 0% 0% 0% 4% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 4% 0% 0% 4%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 39 39 39 39 38 39 39 39 39 39 39 39 39 39 39 39
Annual Minimum <0.0100 <0.0000500 0.00960 0.000990 <0.000000500 0.000876 0.000800 0.0233 <0.0000100 <0.0000100 0.00152 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 1.05 0.000840 0.0236 0.0446 0.00000845 0.00339 0.00791 0.0695 0.0000370 0.0000390 0.00349 0.0115 0.0189 0.0000377 0.000660 <0.0200

Annual Mean 0.115 0.000132 0.0178 0.00639 0.00000108 0.00156 0.00267 0.0514 0.0000111 0.0000118 0.00248 0.00373 0.00371 0.0000222 0.000506 0.0103
Annual Median 0.0180 <0.0000500 0.0186 0.00238 <0.000000500 0.00135 0.00197 0.0535 <0.0000100 <0.0000100 0.00244 <0.00300 <0.00300 0.0000211 <0.000500 <0.0100

% < LRL 26% 74% 0% 0% 63% 0% 3% 0% 92% 87% 0% 85% 87% 3% 92% 95%
% > BCWQGc - 0% - 0% 13% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 3% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 8% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

FR_FR5 (RG_FOUEW)

LC_FRUS

LC_FRB

GH_FR1  (RG_FODGH)

GH_PC2 (RG_FODPO)

FR_FRABCH 
(RG_FO22)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 13 13 26 26 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 102 7.98 7.92 6.20 88.4 0.155 <0.00100 <0.00500 12.9 <0.500 0.194 <0.000100 <0.000100 0.00754 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 257 8.35 8.36 13.1 133 0.331 <0.00100 0.0307 92.9 <0.500 0.417 <0.000100 0.000130 0.0165 <0.0000200 <0.0100 0.000300 <0.000100

Annual Mean 200 8.15 8.19 10.6 111 0.252 <0.00100 0.00982 59.4 <0.500 0.341 <0.000100 0.000107 0.0130 <0.0000200 <0.0100 0.000172 <0.000100
Annual Median 209 8.14 8.22 11.0 111 0.262 <0.00100 <0.00500 68.9 <0.500 0.372 <0.000100 0.000100 0.0132 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 54% 0% 100% 0% 100% 46% 0% 100% 100% 8% 100%
% > BCWQGc - 0% 0% 4% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 4% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 30 30 39 39 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Annual Minimum 118 7.42 8.00 8.31 112 <0.00500 <0.00100 <0.00500 9.57 <0.500 0.0740 <0.000100 <0.000100 0.0357 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 376 8.47 8.52 14.5 182 0.269 0.00330 0.0713 53.1 <0.500 0.165 <0.000100 0.000300 0.0758 0.0000250 0.0200 0.00121 0.000190

Annual Mean 198 8.23 8.29 11.0 141 0.113 0.00108 0.0187 35.3 <0.500 0.142 <0.000100 0.000125 0.0620 0.0000203 0.0103 0.000267 0.000106
Annual Median 192 8.25 8.29 11.2 145 0.135 <0.00100 0.0120 38.4 <0.500 0.148 <0.000100 0.000110 0.0668 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 13% 93% 17% 0% 100% 0% 100% 23% 0% 93% 97% 10% 93%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 3% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 297 8.33 7.95 10.6 145 1.74 0.00260 0.00770 79.9 <0.500 0.205 0.000100 <0.000100 0.0660 <0.0000200 <0.0100 0.000180 <0.000100
Annual Maximum 297 8.33 7.95 10.6 145 1.74 0.00260 0.00770 79.9 <0.500 0.205 0.000100 <0.000100 0.0660 <0.0000200 <0.0100 0.000180 <0.000100

Annual Mean 297 8.33 7.95 10.6 145 1.74 0.00260 0.00770 79.9 <0.500 0.205 0.000100 <0.000100 0.0660 <0.0000200 <0.0100 0.000180 <0.000100
Annual Median 297 8.33 7.95 10.6 145 1.74 0.00260 0.00770 79.9 <0.500 0.205 0.000100 <0.000100 0.0660 <0.0000200 <0.0100 0.000180 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 100% 0% 0% 100% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 12 12 26 26 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 1,310 7.94 7.75 6.61 203 52.6 <0.00500 0.00570 488 <2.50 <0.100 0.000700 <0.000100 0.0266 <0.0000200 0.0220 <0.000100 0.000140
Annual Maximum 1,730 8.39 8.24 11.6 264 99.2 0.0781 0.0515 681 3.10 0.260 0.000890 0.000180 0.0422 <0.0000200 0.0280 0.000190 0.000210

Annual Mean 1,520 8.17 8.03 9.21 239 75.4 0.0366 0.0174 573 2.58 0.198 0.000802 0.000122 0.0332 <0.0000200 0.0256 0.000116 0.000172
Annual Median 1,500 8.16 8.08 9.13 243 70.1 0.0301 0.0129 564 <2.50 0.210 0.000795 0.000110 0.0318 <0.0000200 0.0250 <0.000100 0.000170

% < LRL 0% 0% 0% 0% 0% 0.0% 25% 0% 0% 83% 8% 0% 33% 0% 100% 0% 58% 0%
% > BCWQGc - 0% 0% 15% 0% 100% 50% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 15% - 100% 33% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 12 12 26 26 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 621 7.78 7.33 8.54 241 19.4 <0.00500 <0.00500 155 <2.50 <0.100 0.000400 <0.000100 0.0197 <0.0000200 0.0170 <0.000100 <0.000100
Annual Maximum 2,250 8.27 7.99 12.1 408 103 0.00800 0.0509 863 3.00 0.250 0.000730 <0.000200 0.0365 <0.0000400 0.0305 0.000230 <0.000200

Annual Mean 1,500 8.03 7.64 10.4 354 62.4 0.00535 0.0151 505 2.54 0.190 0.000548 <0.000100 0.0299 <0.0000200 0.0251 0.000118 0.000111
Annual Median 1,500 8.07 7.68 10.6 377 62.4 <0.00500 0.0102 502 <2.50 0.200 0.000558 <0.000100 0.0314 <0.0000200 0.0255 <0.000100 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 83% 17% 0% 92% 8% 0% 100% 0% 100% 0% 75% 92%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 58% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 83% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 75% - - - - 100% - - 58% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 92% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

FR_KC1 (RG_KICK)

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

FR_HC3 (RG_HENUP)

FR_UFR1 (RG_FO26)

FR_FC1 (RG_FC1)

FR_CC1 (RG_CLODE)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum <0.0100 <0.0000500 <0.00100 <0.000100 <0.000000500 0.000328 <0.000500 0.000407 <0.0000100 <0.0000100 0.000429 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.0260 <0.0000500 0.00110 0.00184 0.000000540 0.000672 <0.000500 0.00143 <0.0000100 <0.0000100 0.00102 <0.00300 0.00300 0.00000700 0.00107 <0.0100

Annual Mean 0.0112 <0.0000500 0.00102 0.000274 0.000000503 0.000579 <0.000500 0.00105 <0.0000100 <0.0000100 0.000856 <0.00300 0.00300 0.00000518 0.000267 <0.0100
Annual Median <0.0100 <0.0000500 <0.00100 <0.000100 <0.000000500 0.000595 <0.000500 0.00112 <0.0000100 <0.0000100 0.000906 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100

% < LRL 85% 100% 85% 69% 92% 0% 100% 0% 100% 100% 0% 100% 92% 69% 92% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 8% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Annual Minimum <0.0100 <0.0000500 0.00120 0.000270 <0.000000500 0.000396 <0.000500 0.000467 <0.0000100 <0.0000100 0.000321 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.321 0.000399 0.00200 0.0196 0.00000406 0.000750 0.00121 0.00116 0.0000480 0.0000200 0.000547 0.0137 0.106 0.0000252 <0.000500 0.0630

Annual Mean 0.0418 0.0000700 0.00159 0.00191 0.000000921 0.000578 0.000541 0.000734 0.0000116 0.0000104 0.000453 0.00363 0.00888 0.00000911 0.000227 0.0124
Annual Median <0.0100 <0.0000500 0.00160 0.000590 <0.000000500 0.000563 <0.000500 0.000743 <0.0000100 <0.0000100 0.000467 <0.00300 <0.00300 0.00000790 <0.000200 <0.0100

% < LRL 57% 83% 0% 0% 60% 0% 87% 0% 93% 93% 0% 87% 73% 7% 93% 93%
% > BCWQGc - 0% - 0% 17% 0% - 0% 0% 0% 0% 0% 3% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 3% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00630 0.000760 <0.000000500 0.000811 <0.000500 0.0116 <0.0000100 <0.0000100 0.000855 <0.00300 <0.00300 0.00000710 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00630 0.000760 <0.000000500 0.000811 <0.000500 0.0116 <0.0000100 <0.0000100 0.000855 <0.00300 <0.00300 0.00000710 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00630 0.000760 <0.000000500 0.000811 <0.000500 0.0116 <0.0000100 <0.0000100 0.000855 <0.00300 <0.00300 0.00000710 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00630 0.000760 <0.000000500 0.000811 <0.000500 0.0116 <0.0000100 <0.0000100 0.000855 <0.00300 <0.00300 0.00000710 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum <0.0100 <0.0000500 0.182 0.00129 <0.000000500 0.00324 0.0433 0.153 <0.0000100 0.0000320 0.0107 0.00600 <0.00300 <0.00000500 0.000240 <0.0100
Annual Maximum 0.0150 <0.0000500 0.302 0.00360 0.000000620 0.00387 0.0582 0.191 <0.0000100 0.0000410 0.0155 0.0263 <0.00300 0.000534 <0.000500 <0.0100

Annual Mean 0.0104 <0.0000500 0.243 0.00222 0.000000512 0.00353 0.0495 0.166 <0.0000100 0.0000357 0.0127 0.0162 <0.00300 0.000250 0.000327 <0.0100
Annual Median <0.0100 <0.0000500 0.241 0.00177 <0.000000500 0.00354 0.0484 0.160 <0.0000100 0.0000360 0.0124 0.0180 <0.00300 0.000233 0.000340 <0.0100

% < LRL 92% 100% 0% 0% 83% 0% 0% 0% 100% 0% 0% 0% 100% 8% 75% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 100% 0% 0% 33% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 50% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 8% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum <0.0100 <0.0000500 0.0423 0.000200 <0.000000500 0.00111 0.0123 0.0637 <0.0000100 0.0000230 0.00417 0.0114 <0.00300 0.0000270 0.000250 <0.0100
Annual Maximum 0.0200 <0.000100 0.102 0.00176 0.000000630 0.00312 0.0515 0.306 <0.0000200 0.0000335 0.0148 0.0244 <0.00300 0.00110 <0.000500 <0.0200

Annual Mean 0.0116 <0.0000500 0.0754 0.000703 0.000000511 0.00162 0.0336 0.192 <0.0000100 0.0000293 0.00970 0.0158 <0.00300 0.000599 0.000367 <0.0100
Annual Median <0.0100 <0.0000500 0.0827 0.000490 <0.000000500 0.00132 0.0366 0.189 <0.0000100 0.0000302 0.00917 0.0161 <0.00300 0.000622 0.000395 <0.0100

% < LRL 75% 100% 0% 0% 92% 0% 0% 0% 100% 0% 0% 0% 100% 0% 75% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 50% 0% 0% 67% 8% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 92% - - - - - 75% - -
% > Level 2 EVWQP Benchmark - - - - - - 92% 50% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 75% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

FR_HC3 (RG_HENUP)

FR_UFR1 (RG_FO26)

FR_FC1 (RG_FC1)

FR_CC1 (RG_CLODE)

FR_KC1 (RG_KICK)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 51 51 53 53 51 51 51 51 51 51 51 51 51 51 51 51 51 51
Annual Minimum 190 8.11 7.73 8.77 113 5.46 <0.00500 <0.00500 34.1 2.18 0.0470 0.000310 0.000260 0.133 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 575 8.65 8.98 19.2 210 29.8 0.0642 0.0972 148 13.4 0.122 0.000640 0.000450 0.271 <0.0000200 0.0110 0.00191 0.000410

Annual Mean 370 8.30 8.36 11.5 145 15.8 0.0224 0.0279 86.9 7.17 0.0992 0.000475 0.000349 0.204 <0.0000200 0.0101 0.000164 0.000145
Annual Median 373 8.29 8.35 11.4 145 15.6 0.0136 0.0238 85.1 7.49 0.104 0.000490 0.000350 0.215 <0.0000200 <0.0100 0.000110 0.000130

% < LRL 0% 0% 0% 0% 0% 0.0% 2% 6% 0% 0% 4% 0% 0% 0% 100% 82% 43% 6%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 2% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 84% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 43 43 44 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43
Annual Minimum 173 7.92 8.03 9.05 120 2.92 <0.00100 <0.00500 21.8 1.34 0.0580 0.000130 0.000140 0.168 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 346 8.55 8.86 15.9 214 10.2 0.0122 0.0474 59.5 4.75 0.137 0.000380 0.000360 0.277 <0.0000200 0.0110 0.000540 0.000330

Annual Mean 256 8.33 8.34 11.6 164 6.33 0.00455 0.0138 38.5 2.93 0.109 0.000224 0.000207 0.222 <0.0000200 0.0100 0.000128 0.000107
Annual Median 255 8.35 8.34 11.3 165 6.54 0.00370 0.00940 38.1 2.96 0.112 0.000240 0.000200 0.223 <0.0000200 <0.0100 0.000110 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 9% 21% 0% 0% 0% 0% 0% 0% 100% 98% 42% 93%
% > BCWQGc - 0% 0% 0% 0% 98% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 40% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 28 28 36 35 28 28 28 28 28 28 28 28 28 28 28 28 28 28
Annual Minimum 712 8.19 7.54 8.09 201 1.84 <0.00500 <0.00500 248 0.990 <0.100 0.000400 0.000180 0.0332 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 1,770 8.55 9.01 13.1 301 6.89 0.0249 0.152 843 7.60 0.260 0.000620 0.000320 0.0552 <0.0000400 <0.0200 0.00157 0.000250

Annual Mean 1,030 8.41 8.36 9.90 239 4.33 0.00967 0.0253 527 1.43 0.147 0.000505 0.000233 0.0416 <0.0000200 0.0110 0.000194 0.000112
Annual Median 869 8.44 8.40 9.52 233 3.84 0.00825 0.0183 445 1.23 0.145 0.000500 0.000220 0.0412 <0.0000200 0.0110 0.000140 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 29% 4% 0% 86% 18% 0% 4% 0% 100% 36% 18% 86%
% > BCWQGc - 0% 3% 0% 0% 89% 7% 7% 57% 0% - 0% - 0% 0% 0% 4% 0%
% > BCWQGd - - - 0% - 0% 0% 7% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 39% - - - - 0% - - 57% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 17 17 28 28 17 17 17 17 17 17 17 17 17 17 17 17 17 17
Annual Minimum 147 8.12 7.47 8.05 105 0.764 <0.00100 <0.00500 25.0 <0.500 0.148 <0.000100 <0.000100 0.0217 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 433 8.43 8.86 13.7 180 4.54 0.0100 0.0728 159 0.740 0.237 0.000110 0.000160 0.0512 <0.0000200 <0.0100 0.000560 0.000190

Annual Mean 299 8.27 8.31 11.0 141 2.50 0.00264 0.0191 103 0.514 0.207 0.000101 0.000112 0.0410 <0.0000200 <0.0100 0.000194 0.000105
Annual Median 304 8.28 8.34 10.9 144 2.29 0.00220 0.0121 110 <0.500 0.211 <0.000100 0.000100 0.0425 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 24% 12% 0% 94% 0% 88% 47% 0% 100% 100% 12% 94%
% > BCWQGc - 0% 0% 0% 0% 47% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 51 51 51 51 51 51 51 56 51 51 51 51 51 51 51 51
Annual Minimum <0.0100 <0.0000500 0.00930 0.000920 0.000000600 0.00206 0.00329 0.00986 <0.0000100 <0.0000100 0.000585 <0.00300 <0.00300 0.0000195 <0.000200 <0.0100
Annual Maximum 0.0800 0.000112 0.0176 0.0154 0.00000323 0.00441 0.00772 0.0518 <0.0000100 0.0000200 0.00222 0.0133 0.0108 0.000132 0.000630 <0.0100

Annual Mean 0.0201 0.0000540 0.0129 0.00302 0.00000116 0.00343 0.00521 0.0278 <0.0000100 0.0000122 0.00135 0.00379 0.00373 0.0000679 0.000318 <0.0100
Annual Median 0.0110 <0.0000500 0.0120 0.00224 0.000000940 0.00348 0.00493 0.0217 <0.0000100 0.0000110 0.00147 0.00325 <0.00300 0.0000680 0.000280 <0.0100

% < LRL 47% 86% 0% 0% 0% 0% 0% 0% 100% 20% 0% 35% 73% 0% 76% 100%
% > BCWQGc - 0% - 0% 33% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 47% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 43 43 43 43 43 43 43 47 43 43 43 43 43 43 43 43
Annual Minimum 0.0110 <0.0000500 0.00990 0.00123 <0.000000500 0.00118 <0.000500 0.00600 <0.0000100 <0.0000100 0.000422 <0.00300 <0.00300 0.0000266 <0.000200 <0.0100
Annual Maximum 0.129 0.000249 0.0139 0.0318 0.00000224 0.00241 0.00387 0.0194 <0.0000100 <0.0000100 0.000881 0.0246 0.00450 0.0000491 0.000530 <0.0100

Annual Mean 0.0264 0.0000565 0.0118 0.00311 0.000000853 0.00163 0.00124 0.0115 <0.0000100 <0.0000100 0.000593 0.00365 0.00307 0.0000373 0.000271 <0.0100
Annual Median 0.0190 <0.0000500 0.0117 0.00201 0.000000640 0.00169 0.00115 0.0107 <0.0000100 <0.0000100 0.000576 <0.00300 <0.00300 0.0000359 0.000230 <0.0100

% < LRL 0% 93% 0% 0% 33% 0% 16% 0% 100% 100% 0% 91% 93% 0% 88% 100%
% > BCWQGc - 0% - 0% 19% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 28 28 28 28 27 28 28 28 28 28 28 28 28 28 28 28
Annual Minimum <0.0100 <0.0000500 0.00810 0.000980 <0.000000500 0.00151 0.00763 0.0684 <0.0000100 <0.0000100 0.00411 <0.00300 <0.00300 <0.00000500 0.000200 <0.0100
Annual Maximum 0.219 0.000195 0.0160 0.0159 0.00000236 0.00635 0.0168 0.178 <0.0000200 <0.0000200 0.00937 0.0237 0.00480 0.0000449 0.000530 <0.0100

Annual Mean 0.0279 0.0000621 0.0117 0.00343 0.000000871 0.00207 0.00935 0.100 <0.0000100 0.0000103 0.00584 0.00387 0.00347 0.0000143 0.000287 <0.0100
Annual Median 0.0130 <0.0000500 0.0108 0.00199 0.000000790 0.00190 0.00879 0.0845 <0.0000100 <0.0000100 0.00507 <0.00300 <0.00300 0.0000109 0.000260 <0.0100

% < LRL 36% 86% 0% 0% 33% 0% 0% 0% 100% 93% 0% 79% 61% 7% 79% 100%
% > BCWQGc - 0% - 0% 11% 0% - 100% 0% 0% 7% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 86% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 7% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
Annual Minimum <0.0100 <0.0000500 0.00220 0.00136 <0.000000500 0.000497 <0.000500 0.00358 <0.0000100 <0.0000100 0.000475 <0.00300 <0.00300 0.00000630 <0.000200 <0.0100
Annual Maximum 0.159 0.000153 0.00880 0.00650 0.00000213 0.000837 0.00167 0.0274 0.0000130 0.0000110 0.00130 0.0244 0.0153 0.0000373 0.00137 0.0110

Annual Mean 0.0276 0.0000619 0.00584 0.00266 0.000000664 0.000751 0.000766 0.0159 0.0000102 0.0000101 0.000983 0.00431 0.00426 0.0000162 0.000269 0.0101
Annual Median 0.0110 <0.0000500 0.00580 0.00203 <0.000000500 0.000770 0.000690 0.0155 <0.0000100 <0.0000100 0.00104 <0.00300 <0.00300 0.0000151 <0.000500 <0.0100

% < LRL 41% 82% 0% 0% 59% 0% 18% 0% 94% 94% 0% 82% 76% 0% 94% 94%
% > BCWQGc - 0% - 0% 6% 0% - 100% 0% 0% 0% 0% 0% 0% 6% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 5 5 3 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Annual Minimum 197 8.18 8.00 9.93 121 2.75 0.00170 0.00650 51.6 <0.500 0.158 <0.000100 <0.000100 0.0349 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 680 8.36 8.15 12.9 192 26.6 0.00900 0.0331 266 <2.50 0.222 0.000230 0.000220 0.0965 <0.0000200 <0.0100 0.000290 0.000370

Annual Mean 470 8.27 8.06 11.8 162 12.2 0.00453 0.0137 162 0.505 0.183 0.000177 0.000128 0.0720 <0.0000200 <0.0100 0.000162 0.000154
Annual Median 433 8.27 8.03 12.5 163 8.34 0.00500 0.00700 145 <0.500 0.170 0.000180 <0.000100 0.0782 <0.0000200 <0.0100 0.000140 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 80% 0% 20% 60% 0% 100% 100% 20% 80%
% > BCWQGc - 0% 0% 0% 0% 80% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 40% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 20% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Annual Minimum 198 8.11 8.00 9.34 118 2.83 0.00190 0.0180 52.2 <0.500 0.179 0.000100 <0.000100 0.0333 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 608 8.29 8.27 13.2 175 18.3 0.0144 0.310 220 0.570 0.219 0.000300 0.000110 0.0877 <0.0000200 <0.0100 0.000130 0.000110

Annual Mean 413 8.21 8.18 11.6 153 9.70 0.0102 0.126 136 0.523 0.204 0.000207 0.000103 0.0640 <0.0000200 <0.0100 0.000123 0.000103
Annual Median 433 8.23 8.26 12.2 167 7.96 0.0143 0.0500 137 <0.500 0.213 0.000220 <0.000100 0.0709 <0.0000200 <0.0100 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 67% 0% 0% 67% 0% 100% 100% 0% 67%
% > BCWQGc - 0% 0% 0% 0% 67% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 33% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Annual Minimum 214 8.07 7.82 9.38 123 3.23 0.00430 <0.00500 56.3 <0.500 0.160 0.000180 <0.000100 0.0378 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 786 8.36 8.55 11.7 197 26.3 0.0268 0.205 290 <2.50 0.225 0.000290 0.000160 0.113 <0.0000200 <0.0100 0.000180 0.000120

Annual Mean 606 8.22 8.18 10.7 179 17.5 0.0119 0.111 216 0.585 0.183 0.000257 0.000119 0.0870 <0.0000200 <0.0100 0.000137 0.000104
Annual Median 637 8.25 8.23 11.2 190 18.2 0.00860 0.104 236 0.565 0.169 0.000280 0.000120 0.0897 <0.0000200 <0.0100 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 14% 14% 0% 71% 0% 0% 14% 0% 100% 100% 0% 71%
% > BCWQGc - 0% 0% 0% 0% 100% 14% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 71% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 43% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Annual Minimum 216 8.11 7.69 9.65 124 3.05 0.00380 0.00550 56.7 <0.500 0.160 0.000190 <0.000100 0.0378 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 742 8.42 8.32 14.1 207 24.8 0.0268 0.152 289 <2.50 0.218 0.000300 0.000120 0.0999 <0.0000200 <0.0100 0.000170 <0.000100

Annual Mean 524 8.25 8.02 11.7 174 14.0 0.0142 0.0636 184 0.590 0.186 0.000250 0.000105 0.0776 <0.0000200 <0.0100 0.000132 <0.000100
Annual Median 570 8.24 8.04 11.5 182 14.0 0.0130 0.0484 195 0.520 0.183 0.000255 0.000100 0.0864 <0.0000200 <0.0100 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 50% 0% 0% 25% 0% 100% 100% 25% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 25% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 50% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 25% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 36 36 32 32 36 36 36 36 36 36 36 36 36 36 36 36 36 36
Annual Minimum 174 8.06 7.60 8.50 118 0.0541 <0.00100 <0.00500 21.4 <0.500 <0.100 <0.000100 <0.000100 0.0299 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 804 8.43 8.96 12.8 237 22.8 0.0232 0.0971 303 <2.50 0.236 0.000530 0.000400 0.104 0.0000310 0.0130 0.00128 0.000380

Annual Mean 487 8.27 8.25 10.7 184 10.8 0.00716 0.0231 174 0.823 0.192 0.000234 0.000137 0.0708 0.0000204 0.0105 0.000228 0.000169
Annual Median 517 8.28 8.30 10.6 186 10.4 0.00605 0.0130 188 0.840 0.194 0.000225 0.000117 0.0736 <0.0000200 <0.0100 0.000155 0.000140

% < LRL 0% 0% 0% 0% 0% 0% 3% 14% 0% 56% 3% 6% 19% 0% 94% 56% 19% 17%
% > BCWQGc - 0% 0% 0% 0% 89% 3% 0% 0% 0% - 0% - 0% 0% 0% 6% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 31% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 11% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Annual Minimum <0.0100 <0.0000500 0.00950 0.000400 <0.000000500 0.000713 0.00131 0.00886 <0.0000100 <0.0000100 0.000878 <0.00300 <0.00300 0.0000114 <0.000200 <0.0100
Annual Maximum 0.150 0.000207 0.0641 0.0136 0.00000157 0.00461 0.00532 0.0538 0.0000120 0.0000150 0.00354 0.00930 0.00490 0.0000640 <0.000500 <0.0100

Annual Mean 0.0408 0.0000814 0.0316 0.00357 0.000000748 0.00170 0.00383 0.0341 0.0000104 0.0000110 0.00221 0.00482 0.00338 0.0000418 <0.000200 <0.0100
Annual Median <0.0100 <0.0000500 0.0211 0.000950 0.000000530 0.00104 0.00415 0.0299 <0.0000100 <0.0000100 0.00187 0.00370 <0.00300 0.0000538 <0.000500 <0.0100

% < LRL 60% 80% 0% 0% 40% 0% 0% 0% 80% 80% 0% 20% 80% 0% 100% 100%
% > BCWQGc - 0% - 0% 20% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 20% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 3 3 3 3 3 3 3 4 3 3 3 3 3 3 3 3
Annual Minimum <0.0100 <0.0000500 0.00970 0.00120 <0.000000500 0.000761 0.00145 0.00859 <0.0000100 <0.0000100 0.000863 <0.00300 <0.00300 0.0000183 0.000240 <0.0100
Annual Maximum 0.0140 <0.0000500 0.0462 0.00161 0.00000230 0.00170 0.00608 0.0554 <0.0000100 0.0000110 0.00327 0.00470 <0.00300 0.0000644 <0.000500 <0.0100

Annual Mean 0.0113 <0.0000500 0.0260 0.00146 0.00000128 0.00122 0.00380 0.0358 <0.0000100 0.0000103 0.00203 0.00357 <0.00300 0.0000364 0.000240 <0.0100
Annual Median <0.0100 <0.0000500 0.0220 0.00157 0.00000105 0.00119 0.00388 0.0397 <0.0000100 <0.0000100 0.00197 <0.00300 <0.00300 0.0000264 0.000240 <0.0100

% < LRL 67% 100% 0% 0% 33% 0% 0% 0% 100% 67% 0% 67% 100% 0% 67% 100%
% > BCWQGc - 0% - 0% 33% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 33% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 7 7 7 7 7 7 7 8 7 7 7 7 6 6 6 6
Annual Minimum <0.0100 <0.0000500 0.0102 0.00171 <0.000000500 0.00105 0.00318 0.0108 <0.0000100 <0.0000100 0.000977 <0.00300 <0.00300 0.0000237 <0.000200 <0.0100
Annual Maximum 0.0130 <0.0000500 0.0672 0.00517 0.000000630 0.00173 0.00518 0.0625 <0.0000100 <0.0000100 0.00415 0.00310 <0.00300 0.0000539 <0.000500 <0.0100

Annual Mean 0.0107 <0.0000500 0.0436 0.00297 0.000000533 0.00141 0.00433 0.0476 <0.0000100 <0.0000100 0.00306 0.00301 <0.00300 0.0000429 <0.000200 <0.0100
Annual Median <0.0100 <0.0000500 0.0462 0.00302 <0.000000500 0.00142 0.00444 0.0576 <0.0000100 <0.0000100 0.00340 <0.00300 <0.00300 0.0000495 <0.000500 <0.0100

% < LRL 57% 100% 0% 0% 71% 0% 0% 0% 100% 100% 0% 86% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 4 4 4 4 4 4 4 4 4 4 4 4 3 3 3 3
Annual Minimum 0.0120 <0.0000500 0.00950 0.00236 <0.000000500 0.00106 0.00288 0.0107 <0.0000100 <0.0000100 0.000956 <0.00300 <0.00300 0.0000203 <0.000200 <0.0100
Annual Maximum 0.111 <0.0000500 0.0594 0.0372 0.000000600 0.00175 0.00475 0.0561 <0.0000100 0.0000100 0.00372 0.00430 <0.00300 0.0000520 <0.000500 <0.0100

Annual Mean 0.0585 <0.0000500 0.0347 0.0173 0.000000525 0.00138 0.00373 0.0398 <0.0000100 0.0000100 0.00261 0.00350 <0.00300 0.0000342 <0.000200 <0.0100
Annual Median 0.0555 <0.0000500 0.0350 0.0149 <0.000000500 0.00135 0.00365 0.0462 <0.0000100 <0.0000100 0.00288 0.00335 <0.00300 0.0000303 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 75% 0% 0% 0% 100% 75% 0% 50% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36
Annual Minimum 0.0110 <0.0000500 0.00190 0.00202 <0.000000500 0.000669 <0.000500 0.000878 <0.0000100 <0.0000100 0.000752 <0.00300 <0.00300 0.00000810 <0.000200 <0.0100
Annual Maximum 0.541 0.000398 0.0619 0.0330 <0.00000500 0.00253 0.00967 0.0545 0.0000220 0.0000330 0.00436 0.0131 0.00860 0.0000885 <0.000500 0.0370

Annual Mean 0.0724 0.0000744 0.0311 0.0146 0.000000707 0.00134 0.00362 0.0322 0.0000103 0.0000109 0.00245 0.00351 0.00321 0.0000514 0.000202 0.0116
Annual Median 0.0470 <0.0000500 0.0309 0.0144 <0.000000500 0.00134 0.00325 0.0362 <0.0000100 <0.0000100 0.00255 <0.00300 <0.00300 0.0000532 <0.000200 <0.0100

% < LRL 0% 78% 0% 0% 61% 0% 3% 0% 94% 83% 0% 86% 92% 0% 94% 78%
% > BCWQGc - 0% - 0% 8% 0% - 97% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 11% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

RG_FOUNGD

FR_FRABEC1 
(RG_FODNGD)

FR_MULTIPLATE 
(RG_MP1)

RG_FOUSH

FR_FR2 (RG_FOUKI)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 7 7 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Annual Minimum 230 8.08 7.31 8.80 134 2.93 0.00340 <0.00500 63.1 <0.500 <0.100 0.000180 <0.000100 0.0378 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 742 8.43 8.38 14.1 218 21.5 0.0361 0.114 298 2.70 0.223 0.000310 0.000110 0.0876 <0.0000200 0.0120 0.000130 0.000130

Annual Mean 561 8.27 7.94 11.3 191 13.2 0.0138 0.0495 207 1.19 0.185 0.000240 0.000103 0.0768 <0.0000200 0.0109 0.000111 0.000113
Annual Median 608 8.28 8.08 11.7 195 15.5 0.00830 0.0336 231 0.940 0.191 0.000250 <0.000100 0.0823 <0.0000200 0.0110 0.000110 0.000110

% < LRL 0% 0% 0% 0% 0% 0% 0% 14% 0% 29% 14% 0% 71% 0% 100% 29% 43% 14%
% > BCWQGc - 0% 0% 0% 0% 86% 29% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 57% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 14% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 7 7 7 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Annual Minimum 237 8.09 6.67 8.57 134 2.88 0.00230 <0.00500 71.6 <0.500 <0.100 0.000200 <0.000100 0.0367 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 1,030 8.32 8.51 36.3 243 22.9 0.0336 0.129 492 2.80 0.240 0.000350 0.000160 0.0989 <0.0000200 0.0140 0.000150 0.000180

Annual Mean 710 8.23 8.06 15.7 202 13.7 0.0152 0.0418 293 1.16 0.186 0.000296 0.000124 0.0750 <0.0000200 0.0111 0.000131 0.000136
Annual Median 650 8.25 8.25 12.4 197 14.5 0.0168 0.0427 247 0.960 0.180 0.000300 0.000120 0.0777 <0.0000200 0.0110 0.000130 0.000140

% < LRL 0% 0% 0% 0% 0% 0% 0% 14% 0% 43% 14% 0% 14% 0% 100% 29% 0% 29%
% > BCWQGc - 0% 0% 0% 0% 86% 14% 0% 29% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 29% - - - - 43% - - 29% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 14% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 47 47 45 45 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Annual Minimum 280 7.95 6.97 7.86 138 3.95 0.00120 <0.00500 78.8 <0.500 <0.100 0.000140 <0.000100 0.0176 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 3,670 8.48 8.60 14.6 431 30.6 0.0310 0.147 2,070 7.00 0.240 0.000520 0.000310 0.0845 <0.0000400 <0.0200 0.000780 0.000370

Annual Mean 1,110 8.24 8.18 10.6 236 14.7 0.00883 0.0296 543 1.76 0.178 0.000321 0.000136 0.0612 <0.0000200 0.0106 0.000191 0.000135
Annual Median 670 8.26 8.22 10.5 208 12.4 0.00640 0.0163 294 0.830 0.190 0.000300 0.000120 0.0707 <0.0000200 0.0100 0.000150 0.000110

% < LRL 0% 0% 0% 0% 0% 0% 23% 9% 0% 49% 13% 0% 21% 0% 100% 51% 15% 45%
% > BCWQGc - 0% 0% 2% 0% 100% 4% 0% 32% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 2% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 26% - - - - 40% - - 32% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 17% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum 330 8.16 7.91 11.4 159 6.70 0.00440 <0.00500 116 <0.500 0.180 0.000210 0.000120 0.0446 <0.0000200 <0.0100 0.000130 <0.000100
Annual Maximum 1,090 8.34 7.91 11.4 269 20.0 0.0292 0.0410 500 <2.50 0.219 0.000320 0.000130 0.0794 <0.0000200 0.0120 0.000160 0.000130

Annual Mean 710 8.25 7.91 11.4 214 13.4 0.0168 0.0230 308 <0.500 0.200 0.000265 0.000125 0.0620 <0.0000200 0.0110 0.000145 0.000115
Annual Median 710 8.25 7.91 11.4 214 13.4 0.0168 0.0230 308 <2.50 0.200 0.000265 0.000125 0.0620 <0.0000200 0.0110 0.000145 0.000115

% < LRL 0% 0% 0% 0% 0% 0% 0% 50% 0% 100% 0% 0% 0% 0% 100% 50% 0% 50%
% > BCWQGc - 0% 0% 0% 0% 100% 50% 0% 50% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 50% - - - - 50% - - 50% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 20 20 19 19 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Annual Minimum 393 7.96 6.62 8.78 161 10.0 <0.00100 0.00640 141 0.620 <0.100 <0.000100 <0.000100 0.0549 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 968 8.57 8.56 12.6 290 32.9 0.0146 0.0798 349 3.60 0.236 0.000220 0.000150 0.119 <0.0000200 0.0160 0.000410 0.000870

Annual Mean 768 8.20 7.85 10.4 247 21.5 0.00407 0.0225 278 1.38 0.154 0.000146 0.000106 0.0977 <0.0000200 0.0132 0.000176 0.000283
Annual Median 806 8.22 7.99 10.2 260 21.0 0.00280 0.0143 304 0.990 0.150 0.000145 <0.000100 0.105 <0.0000200 0.0140 0.000160 0.000165

% < LRL 0% 0% 0% 0% 0% 0% 55% 0% 0% 55% 25% 30% 55% 0% 100% 15% 5% 5%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 5% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 90% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 50% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_FR3 (RG_FOBKS)

FR_FR4 (RG_FOBSC)

FR_FRCP1 
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(RG_FRUPO)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Annual Minimum 0.0190 <0.0000500 0.0112 0.00417 <0.000000500 0.00107 0.00225 0.0102 <0.0000100 <0.0000100 0.00105 <0.00300 <0.00300 0.0000253 <0.000200 <0.0100
Annual Maximum 0.0490 <0.0000500 0.0542 0.0161 0.000000810 0.00175 0.00415 0.0544 <0.0000100 <0.0000100 0.00379 0.00330 <0.00300 0.0000658 <0.000500 0.0150

Annual Mean 0.0316 <0.0000500 0.0371 0.0107 0.000000544 0.00143 0.00349 0.0403 <0.0000100 <0.0000100 0.00290 0.00304 <0.00300 0.0000537 0.000208 0.0110
Annual Median 0.0280 <0.0000500 0.0438 0.0115 <0.000000500 0.00143 0.00383 0.0383 <0.0000100 <0.0000100 0.00313 <0.00300 <0.00300 0.0000554 0.000200 <0.0100

% < LRL 0% 100% 0% 0% 86% 0% 0% 0% 100% 100% 0% 86% 100% 0% 71% 71%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 14% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Annual Minimum 0.0260 <0.0000500 0.0112 0.00492 <0.000000500 0.00104 0.00274 0.0142 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.0000136 <0.000200 <0.0100
Annual Maximum 0.0380 0.0000540 0.0648 0.0177 0.000000660 0.00213 0.00959 0.142 <0.0000100 0.0000170 0.00585 0.00500 <0.00300 0.0000645 0.00100 <0.0100

Annual Mean 0.0303 0.0000506 0.0398 0.0103 0.000000529 0.00164 0.00573 0.0718 <0.0000100 0.0000113 0.00371 0.00334 <0.00300 0.0000403 0.000320 <0.0100
Annual Median 0.0280 <0.0000500 0.0439 0.0104 <0.000000500 0.00169 0.00476 0.0558 <0.0000100 <0.0000100 0.00321 <0.00300 <0.00300 0.0000417 <0.000200 <0.0100

% < LRL 0% 86% 0% 0% 71% 0% 0% 0% 100% 71% 0% 71% 100% 0% 71% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 29% 29% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Annual Minimum <0.0100 <0.0000500 0.0129 0.000280 <0.000000500 0.000863 0.00154 0.0216 <0.0000100 <0.0000100 0.00143 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.418 0.000349 0.0825 0.0326 <0.00000500 0.00302 0.0405 0.646 <0.0000200 0.0000430 0.0218 0.00790 0.00395 0.0000693 0.000550 <0.0200

Annual Mean 0.0375 0.0000676 0.0405 0.00639 0.000000656 0.00184 0.0109 0.155 <0.0000100 0.0000156 0.00620 0.00347 0.00306 0.0000314 0.000232 0.0103
Annual Median 0.0220 <0.0000500 0.0339 0.00529 <0.000000500 0.00168 0.00704 0.0690 <0.0000100 <0.0000100 0.00349 <0.00300 <0.00300 0.0000335 0.000205 <0.0100

% < LRL 17% 81% 0% 0% 72% 0% 0% 0% 100% 51% 0% 72% 91% 11% 83% 91%
% > BCWQGc - 0% - 0% 9% 0% - 100% 0% 0% 17% 0% 0% 0% 2% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 60% 49% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 19% 19% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 15% - - - - - - - - -

n 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum 0.0110 <0.0000500 0.0198 0.00271 <0.000000500 0.00141 0.00276 0.0309 <0.0000100 <0.0000100 0.00189 <0.00300 <0.00300 0.0000249 0.000220 <0.0100
Annual Maximum 0.0240 0.0000570 0.0545 0.00603 0.000000690 0.00183 0.00914 0.140 <0.0000100 0.0000120 0.00581 <0.00300 <0.00300 0.0000439 <0.000500 0.0110

Annual Mean 0.0175 0.0000535 0.0372 0.00437 0.000000595 0.00162 0.00595 0.0855 <0.0000100 0.0000110 0.00385 <0.00300 <0.00300 0.0000344 0.000220 0.0105
Annual Median 0.0175 0.0000535 0.0372 0.00437 0.000000595 0.00162 0.00595 0.0855 <0.0000100 0.0000110 0.00385 <0.00300 <0.00300 0.0000344 0.000220 0.0105

% < LRL 0% 50% 0% 0% 50% 0% 0% 0% 100% 50% 0% 100% 100% 0% 50% 50%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 50% 50% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Annual Minimum <0.0100 <0.0000500 0.0226 0.000590 <0.000000500 0.000495 0.000560 0.0391 <0.0000100 <0.0000100 0.00214 <0.00300 <0.00300 0.0000239 <0.000200 <0.0100
Annual Maximum 0.0980 0.0000990 0.0492 0.00953 0.000000900 0.00126 0.00351 0.103 <0.0000100 <0.0000100 0.00452 <0.00300 <0.00300 0.0000582 <0.000500 <0.0100

Annual Mean 0.0188 0.0000524 0.0382 0.00219 0.000000529 0.000897 0.00164 0.0779 <0.0000100 <0.0000100 0.00368 <0.00300 <0.00300 0.0000401 0.000208 <0.0100
Annual Median 0.0105 <0.0000500 0.0399 0.00172 <0.000000500 0.000896 0.00173 0.0805 <0.0000100 <0.0000100 0.00381 <0.00300 <0.00300 0.0000410 <0.000200 <0.0100

% < LRL 45% 95% 0% 0% 90% 0% 0% 0% 100% 100% 0% 100% 100% 0% 95% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 5% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 60% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Dissolved 

Solids (mg/L) a
Lab pH Field pH

Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum 490 8.05 7.40 8.90 174 11.9 0.00250 <0.00500 180 0.840 <0.100 <0.000100 <0.000100 0.0651 <0.0000200 <0.0100 0.000120 0.000140
Annual Maximum 1,000 8.41 8.06 11.2 243 22.4 0.0282 0.137 417 5.10 0.180 0.000380 0.000220 0.0958 <0.0000200 0.0130 0.000470 0.000320

Annual Mean 830 8.20 7.71 10.0 228 18.4 0.00803 0.0406 333 1.55 0.142 0.000172 0.000130 0.0853 <0.0000200 0.0118 0.000215 0.000218
Annual Median 914 8.17 7.68 10.0 238 19.0 0.00250 0.0210 368 0.840 0.150 0.000125 <0.000100 0.0887 <0.0000200 0.0120 0.000175 0.000195

% < LRL 0% 0% 0% 0% 0% 0% 50% 17% 0% 67% 17% 50% 67% 0% 100% 17% 0% 0%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 83% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 17% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 41 41 40 40 41 41 41 41 41 41 41 41 41 41 41 41 41 41
Annual Minimum 340 8.05 7.50 7.13 156 7.56 0.00120 <0.00500 114 <0.500 0.0910 <0.000100 <0.000100 0.0506 <0.0000200 <0.0100 0.000100 0.000110
Annual Maximum 927 8.48 8.26 14.2 278 23.9 0.0112 0.287 401 2.70 0.203 0.000210 0.000280 0.113 <0.0000200 0.0150 0.000400 0.000360

Annual Mean 705 8.25 8.02 9.47 223 16.8 0.00446 0.0228 272 1.08 0.149 0.000138 0.000122 0.0895 <0.0000200 0.0114 0.000202 0.000191
Annual Median 756 8.26 8.05 9.52 235 18.6 0.00390 0.0114 286 0.890 0.150 0.000130 0.000110 0.0948 <0.0000200 0.0120 0.000170 0.000160

% < LRL 0% 0% 0% 0% 0% 0% 29% 10% 0% 54% 15% 29% 41% 0% 100% 20% 0% 0%
% > BCWQGc - 0% 0% 8% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 8% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 73% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 20% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Annual Minimum 693 8.15 8.10 9.77 222 16.0 <0.00500 <0.00500 269 <2.50 <0.100 <0.000100 <0.000100 0.119 <0.0000200 <0.0100 0.000110 0.000100
Annual Maximum 749 8.25 8.32 10.8 232 18.2 0.00760 0.243 311 <2.50 0.160 0.000110 0.000130 0.124 <0.0000200 0.0110 0.000930 0.000260

Annual Mean 727 8.20 8.19 10.2 225 17.0 0.00597 0.0939 286 <2.50 0.130 0.000103 0.000110 0.121 <0.0000200 0.0103 0.000397 0.000173
Annual Median 739 8.21 8.16 10.1 222 16.8 0.00530 0.0337 278 <2.50 0.130 <0.000100 0.000100 0.120 <0.0000200 0.0100 0.000150 0.000160

% < LRL 0% 0% 0% 0% 0% 0% 33% 33% 0% 100% 33% 67% 33% 0% 100% 33% 0% 0%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 2 2 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum 514 8.23 8.24 10.1 198 9.81 0.00300 0.00680 158 1.08 0.139 <0.000100 <0.000100 0.0902 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 529 8.25 8.60 14.6 202 10.8 0.00730 0.0701 178 1.24 0.150 0.000100 0.000130 0.110 <0.0000200 <0.0100 0.000120 <0.000100

Annual Mean 522 8.24 8.44 11.9 200 10.3 0.00515 0.0384 168 1.16 0.145 0.000100 0.000115 0.100 <0.0000200 <0.0100 0.000115 <0.000100
Annual Median 522 8.24 8.47 11.0 200 10.3 0.00515 0.0384 168 1.16 0.145 0.000100 0.000115 0.100 <0.0000200 <0.0100 0.000115 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 50% 50% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 27 27 26 26 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum 252 7.95 7.59 10.3 149 4.54 0.00150 <0.00500 79.5 0.520 0.104 <0.000100 <0.000100 0.0595 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 639 8.44 8.65 16.8 242 15.9 0.0123 0.0444 270 3.30 0.202 0.000150 0.000250 0.127 0.0000230 <0.0100 0.00220 0.000230

Annual Mean 488 8.28 8.15 11.9 195 10.1 0.00379 0.00956 173 1.28 0.156 0.000113 0.000129 0.0981 0.0000201 <0.0100 0.000258 0.000134
Annual Median 503 8.27 8.19 11.5 198 10.6 0.00280 0.00590 172 1.20 0.155 0.000110 0.000110 0.103 <0.0000200 <0.0100 0.000160 0.000110

% < LRL 0% 0% 0% 0% 0% 0% 15% 44% 0% 11% 0% 33% 30% 0% 96% 100% 7% 41%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 4% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 7% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 40 40 39 38 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Annual Minimum 289 8.12 7.74 9.77 134 4.66 <0.00100 <0.00500 90.4 0.540 0.108 0.000110 <0.000100 0.0564 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 730 8.47 8.62 13.0 258 12.7 0.0101 0.150 322 2.60 0.217 0.000420 0.000360 0.124 <0.0000200 0.0105 0.000650 0.000270

Annual Mean 563 8.30 8.17 11.3 200 9.33 0.00411 0.0183 216 1.49 0.165 0.000156 0.000141 0.0963 <0.0000200 0.0100 0.000211 0.000118
Annual Median 588 8.30 8.20 11.3 202 9.93 0.00330 0.00860 222 1.47 0.170 0.000150 0.000130 0.102 <0.0000200 <0.0100 0.000160 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 13% 20% 0% 18% 0% 0% 5% 0% 100% 95% 0% 68%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_PC2 (RG_FODPO)

FR_FRABCH 
(RG_FO22)

FR_FR5 (RG_FOUEW)

LC_FRUS
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.3: Summary of Water Chemistry Data for Key Parameters in Management Unit 1,  RAEMP, 2019

n 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 5
Annual Minimum <0.0100 <0.0000500 0.0229 0.000470 <0.000000500 0.000644 <0.000500 0.0484 <0.0000100 <0.0000100 0.00255 <0.00300 <0.00300 0.0000187 <0.000200 <0.0100
Annual Maximum 0.278 0.000223 0.0509 0.0128 0.00000129 0.0310 0.00792 0.122 <0.0000100 0.0000160 0.00540 <0.00600 <0.00300 0.0000482 <0.000500 0.0110

Annual Mean 0.0683 0.0000810 0.0350 0.00534 0.000000662 0.00605 0.00215 0.0905 <0.0000100 0.0000110 0.00357 0.00350 <0.00300 0.0000351 <0.000200 0.0102
Annual Median 0.0230 <0.0000500 0.0339 0.00481 <0.000000500 0.000884 0.000920 0.0994 <0.0000100 <0.0000100 0.00333 <0.00300 <0.00300 0.0000380 <0.000500 <0.0100

% < LRL 17% 67% 0% 0% 67% 0% 17% 0% 100% 83% 0% 83% 100% 20% 100% 80%
% > BCWQGc - 0% - 0% 17% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 17% 67% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 41 41 41 41 41 41 41 41 41 41 41 41 40 40 40 40
Annual Minimum <0.0100 <0.0000500 0.0164 0.00262 <0.000000500 0.000569 <0.000500 0.0298 <0.0000100 <0.0000100 0.00168 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.316 0.00192 0.0376 0.0206 0.00000300 0.00128 0.00247 0.103 <0.0000100 0.0000110 0.00373 0.0281 0.0236 0.0000546 <0.000500 0.0570

Annual Mean 0.0483 0.000110 0.0305 0.00660 0.000000724 0.000852 0.00125 0.0734 <0.0000100 0.0000100 0.00294 0.00402 0.00353 0.0000320 0.000266 0.0112
Annual Median 0.0230 <0.0000500 0.0325 0.00544 <0.000000500 0.000809 0.00115 0.0789 <0.0000100 <0.0000100 0.00310 <0.00300 <0.00300 0.0000319 <0.000200 <0.0100

% < LRL 5% 73% 0% 0% 68% 0% 2% 0% 100% 95% 0% 76% 95% 3% 95% 98%
% > BCWQGc - 0% - 0% 10% 0% - 100% 0% 0% 0% 0% 0% 0% 3% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 63% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Annual Minimum <0.0100 <0.0000500 0.0233 0.00126 <0.000000500 0.000616 0.000530 0.0731 <0.0000100 <0.0000100 0.00248 <0.00300 <0.00300 0.0000197 <0.000500 <0.0100
Annual Maximum 0.0130 <0.0000500 0.0289 0.00254 <0.000000500 0.000687 0.000810 0.0796 <0.0000100 <0.0000100 0.00290 0.0195 <0.00300 0.0000240 <0.000500 <0.0100

Annual Mean 0.0120 <0.0000500 0.0265 0.00175 <0.000000500 0.000645 0.000653 0.0772 <0.0000100 <0.0000100 0.00268 0.00850 <0.00300 0.0000223 <0.000500 <0.0100
Annual Median 0.0130 <0.0000500 0.0274 0.00146 <0.000000500 0.000631 0.000620 0.0790 <0.0000100 <0.0000100 0.00266 <0.00300 <0.00300 0.0000231 <0.000500 <0.0100

% < LRL 33% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 67% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Annual Minimum 0.0120 <0.0000500 0.0187 0.00181 <0.000000500 0.000708 <0.000500 0.0403 <0.0000100 <0.0000100 0.00202 <0.00300 <0.00300 0.0000171 <0.000200 <0.0100
Annual Maximum 0.0160 <0.0000500 0.0210 0.00205 <0.000000500 0.000924 <0.000500 0.0456 <0.0000100 <0.0000100 0.00204 <0.00300 <0.00300 0.0000193 <0.000500 <0.0100

Annual Mean 0.0140 <0.0000500 0.0198 0.00193 <0.000000500 0.000816 <0.000500 0.0430 <0.0000100 <0.0000100 0.00203 <0.00300 <0.00300 0.0000182 <0.000200 <0.0100
Annual Median 0.0140 <0.0000500 0.0198 0.00193 <0.000000500 0.000816 <0.000500 0.0430 <0.0000100 <0.0000100 0.00203 <0.00300 <0.00300 0.0000182 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum <0.0100 <0.0000500 0.0107 0.000890 <0.000000500 0.000598 <0.000500 0.0177 <0.0000100 <0.0000100 0.00123 <0.00300 <0.00300 <0.0000100 <0.000200 <0.0100
Annual Maximum 0.428 0.000274 0.0244 0.0189 0.00000232 0.00187 0.00202 0.0629 <0.0000100 0.0000130 0.00252 0.0194 0.00400 0.0000322 <0.000500 0.0170

Annual Mean 0.0604 0.0000680 0.0183 0.00349 0.000000655 0.000866 0.000850 0.0423 <0.0000100 0.0000101 0.00193 0.00366 0.00304 0.0000191 0.000252 0.0103
Annual Median 0.0220 <0.0000500 0.0189 0.00209 <0.000000500 0.000803 0.000710 0.0425 <0.0000100 <0.0000100 0.00194 <0.00300 <0.00300 0.0000185 <0.000200 <0.0100

% < LRL 22% 81% 0% 0% 70% 0% 22% 0% 100% 96% 0% 93% 96% 4% 96% 96%
% > BCWQGc - 0% - 0% 7% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 40 40 40 40 39 40 40 41 40 40 40 40 40 40 40 40
Annual Minimum <0.0100 <0.0000500 0.0105 0.00104 <0.000000500 0.000855 <0.000500 0.0215 <0.0000100 <0.0000100 0.00131 <0.00300 <0.00300 0.0000104 <0.000200 <0.0100
Annual Maximum 0.475 0.000377 0.0226 0.0250 0.00000214 0.00267 0.00385 0.0699 <0.0000100 0.0000120 0.00310 0.00570 0.00430 0.0000306 0.000510 0.0130

Annual Mean 0.0435 0.0000664 0.0174 0.00325 0.000000653 0.00128 0.00164 0.0498 <0.0000100 0.0000100 0.00240 0.00312 0.00306 0.0000192 0.000247 0.0101
Annual Median 0.0155 <0.0000500 0.0176 0.00217 <0.000000500 0.00120 0.00154 0.0526 <0.0000100 <0.0000100 0.00240 <0.00300 <0.00300 0.0000190 0.000240 <0.0100

% < LRL 28% 85% 0% 0% 69% 0% 3% 0% 100% 95% 0% 88% 93% 0% 88% 98%
% > BCWQGc - 0% - 0% 10% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 10 10 26 26 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 138 8.19 7.92 8.54 99.8 0.0525 <0.00100 <0.00500 20.2 <0.500 0.212 <0.000100 0.000150 0.0334 <0.0000200 <0.0100 0.000190 <0.000100
Annual Maximum 245 8.36 8.57 13.4 127 0.230 <0.00100 0.0158 80.1 <0.500 0.392 <0.000100 0.000200 0.0530 <0.0000200 <0.0100 <0.000300 <0.000100

Annual Mean 199 8.28 8.33 11.2 117 0.146 <0.00100 0.00786 58.2 <0.500 0.327 <0.000100 0.000174 0.0460 <0.0000200 <0.0100 0.000228 <0.000100
Annual Median 202 8.26 8.41 10.9 120 0.141 <0.00100 0.00610 62.8 <0.500 0.336 <0.000100 0.000175 0.0478 <0.0000200 <0.0100 0.000230 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 40% 0% 100% 0% 100% 0% 0% 100% 100% 20% 100%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 13 13 22 22 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 125 8.18 7.91 8.34 115 0.0351 <0.00100 <0.00500 9.15 0.460 0.166 <0.000100 0.000110 0.0250 <0.0000200 <0.0100 0.000140 <0.000100
Annual Maximum 262 8.42 8.55 13.4 151 0.156 0.00150 0.0103 72.4 0.610 0.359 <0.000100 0.000160 0.0531 0.0000260 <0.0100 0.000540 <0.000100

Annual Mean 215 8.30 8.34 11.1 137 0.0931 0.00104 0.00658 52.3 0.476 0.283 <0.000100 0.000138 0.0421 0.0000205 <0.0100 0.000211 <0.000100
Annual Median 225 8.30 8.36 11.0 140 0.0919 <0.00100 0.00610 60.7 0.460 0.289 <0.000100 0.000140 0.0434 <0.0000200 <0.0100 0.000180 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 92% 46% 0% 77% 0% 100% 0% 0% 92% 100% 8% 100%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 175 8.30 8.29 9.94 139 0.0221 <0.00100 <0.00500 25.5 0.170 0.0950 <0.000100 <0.000100 0.0565 <0.0000200 0.0110 0.000170 <0.000100
Annual Maximum 247 8.54 8.56 14.4 181 0.0981 0.00110 0.0192 55.8 <0.500 0.152 <0.000100 0.000320 0.0771 0.0000290 0.0160 0.000620 0.000250

Annual Mean 224 8.38 8.44 11.9 166 0.0480 0.00101 0.00822 49.2 0.180 0.120 <0.000100 0.000148 0.0654 0.0000208 0.0128 0.000276 0.000112
Annual Median 226 8.38 8.44 12.0 167 0.0459 <0.00100 0.00695 51.5 0.180 0.118 <0.000100 0.000115 0.0644 <0.0000200 0.0125 0.000265 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 92% 33% 0% 83% 0% 100% 25% 0% 92% 0% 0% 92%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 51 51 55 55 51 51 51 51 51 51 51 51 51 51 51 51 51 51
Annual Minimum 334 7.76 7.57 7.02 139 6.50 <0.00100 <0.00500 97.0 1.54 0.130 0.000210 0.000100 0.0265 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 800 8.40 8.34 13.9 231 26.3 <0.00500 0.0262 326 6.20 0.230 0.000620 0.000250 0.0884 0.0000230 0.0270 0.0105 0.000340

Annual Mean 636 8.09 7.87 10.4 194 16.4 0.00108 0.00608 242 3.88 0.182 0.000450 0.000152 0.0656 0.0000201 0.0174 0.000376 0.000120
Annual Median 684 8.07 7.85 10.5 200 16.3 <0.00100 <0.00500 262 3.80 0.184 0.000470 0.000150 0.0707 <0.0000200 0.0170 0.000150 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 90% 73% 0% 4% 0% 0% 0% 0% 96% 8% 4% 67%
% > BCWQGc - 0% 0% 2% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 2% 0%
% > BCWQGd - - - 2% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 82% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 22% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 46 46 46 46 46 47 46 46 46 46 46 46 46 46 46 46 46 46
Annual Minimum 939 7.87 7.66 9.14 221 9.72 <0.00100 <0.00500 389 <2.50 <0.100 0.000390 0.000150 0.0158 <0.0000200 0.0120 <0.000100 <0.000100
Annual Maximum 2,300 8.36 8.36 13.1 428 26.3 <0.0200 0.0305 1,240 10.7 <0.400 0.000670 <0.000500 0.0614 <0.000100 <0.0500 0.00110 <0.000500

Annual Mean 1,840 8.16 8.06 11.2 336 20.7 0.00310 0.00650 985 4.12 0.141 0.000516 0.000247 0.0256 <0.0000200 0.0166 0.000183 0.000109
Annual Median 2,020 8.15 8.11 11.3 336 22.7 0.00100 <0.00500 1,120 4.15 0.136 0.000510 0.000250 0.0251 <0.0000200 0.0170 0.000120 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 74% 70% 0% 9% 30% 0% 4% 0% 100% 13% 33% 91%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 96% 0% - 0% - 0% 0% 0% 2% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 96% - - - - 83% - - 96% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 57% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 59 56 64 64 59 62 59 60 59 59 59 60 60 60 60 60 60 60
Annual Minimum 391 7.96 7.61 7.86 149 8.52 <0.00100 <0.00500 145 2.75 0.0840 0.000330 <0.000100 0.0267 <0.0000200 0.0110 <0.000100 <0.000100
Annual Maximum 999 8.41 8.53 14.2 263 22.7 0.0171 0.0353 444 26.9 0.250 0.000870 0.00123 0.0834 0.0000230 0.0240 0.00109 0.000380

Annual Mean 788 8.17 8.02 11.1 208 15.1 0.00322 0.00773 336 12.2 0.170 0.000429 0.000163 0.0618 0.0000201 0.0176 0.000180 0.000129
Annual Median 813 8.16 8.05 11.0 216 14.7 0.00210 <0.00500 352 10.5 0.170 0.000415 0.000142 0.0668 <0.0000200 0.0180 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 41% 55% 0% 0% 0% 0% 3% 0% 98% 0% 7% 52%
% > BCWQGc - 0% 0% 2% 0% 100% 0% 7% 8% 0% - 0% - 0% 0% 0% 2% 0%
% > BCWQGd - - - 2% - 0% 0% 7% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 52% - - 8% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 10% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

LC_LC3 (RG_LILC3)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

LC_WLC  (RG_LCUT)

Table B.4: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

LC_LC1 (RG_LI24)

LC_SLC (RG_SLINE)

LC_GRCK

LC_LCUSWLC 
(RG_LCUT)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 10 10 10 10 11 10 10 19 10 10 10 10 10 10 10 10
Annual Minimum <0.0100 <0.0000500 0.00180 <0.000100 <0.000000500 0.000527 <0.000500 0.00141 <0.0000100 <0.0000100 0.000708 <0.00300 <0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.0270 <0.0000500 0.00360 0.000880 <0.000000500 0.00105 0.000710 0.00352 <0.0000100 <0.0000100 0.00165 0.00710 0.00330 0.00000950 <0.000500 <0.0100

Annual Mean 0.0117 <0.0000500 0.00295 0.000244 <0.000000500 0.000880 0.000570 0.00271 <0.0000100 <0.0000100 0.00133 0.00386 0.00165 0.00000663 <0.000200 <0.0100
Annual Median <0.0100 <0.0000500 0.00315 0.000175 <0.000000500 0.000932 0.000555 0.00283 <0.0000100 <0.0000100 0.00140 0.00315 0.00140 0.00000620 <0.000500 <0.0100

% < LRL 90% 100% 0% 20% 100% 0% 40% 0% 100% 100% 0% 50% 70% 20% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 84% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 13 13 13 13 13 13 13 23 13 13 13 13 13 13 13 13
Annual Minimum <0.0100 <0.0000500 0.00110 <0.000100 <0.000000500 0.000447 <0.000500 0.000458 <0.0000100 <0.0000100 0.000547 <0.00300 <0.00100 0.00000830 <0.000200 <0.0100
Annual Maximum 0.0330 <0.0000500 0.00420 0.00124 0.000000700 0.00139 <0.000500 0.00162 <0.0000100 <0.0000100 0.00176 0.00340 0.00470 0.0000195 <0.000500 <0.0100

Annual Mean 0.0118 <0.0000500 0.00330 0.000256 0.000000523 0.00115 <0.000500 0.00122 <0.0000100 <0.0000100 0.00146 0.00307 0.00145 0.0000123 <0.000200 <0.0100
Annual Median <0.0100 <0.0000500 0.00370 0.000160 <0.000000500 0.00125 <0.000500 0.00138 <0.0000100 <0.0000100 0.00160 <0.00300 0.00110 0.0000115 <0.000500 <0.0100

% < LRL 92% 100% 0% 38% 85% 0% 100% 0% 100% 100% 0% 77% 77% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum <0.0100 <0.0000500 0.00420 0.00107 <0.000000500 0.00100 <0.000500 0.000988 <0.0000100 <0.0000100 0.000706 <0.00300 <0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.523 0.000324 0.00680 0.0332 0.00000190 0.00161 0.000940 0.00264 <0.0000100 0.0000190 0.00120 0.00370 0.00510 0.00000950 <0.000500 <0.0100

Annual Mean 0.0861 0.0000802 0.00580 0.00650 0.000000622 0.00143 0.000537 0.00212 <0.0000100 0.0000108 0.00101 0.00306 0.00148 0.00000552 <0.000200 <0.0100
Annual Median 0.0430 <0.0000500 0.00590 0.00394 <0.000000500 0.00147 <0.000500 0.00224 <0.0000100 <0.0000100 0.00104 <0.00300 0.00110 <0.00000500 <0.000500 <0.0100

% < LRL 8% 67% 0% 0% 83% 0% 92% 0% 100% 92% 0% 92% 75% 58% 100% 100%
% > BCWQGc - 0% - 0% 8% 0% - 67% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 51 51 51 51 51 51 51 55 51 51 51 51 51 51 51 51
Annual Minimum <0.0100 <0.0000500 0.0243 <0.000100 <0.000000500 0.00150 0.00376 0.0160 <0.0000100 <0.0000100 0.00182 0.00470 <0.00100 0.000231 <0.000200 <0.0100
Annual Maximum 0.219 0.000372 0.0875 0.00359 0.00000296 0.00277 0.0141 0.0542 0.0000100 0.0000270 0.00493 0.0229 0.0162 0.000543 0.00118 <0.0100

Annual Mean 0.0186 0.0000592 0.0582 0.000371 0.000000700 0.00214 0.0112 0.0391 0.0000100 0.0000172 0.00375 0.0150 0.00166 0.000363 0.000327 <0.0100
Annual Median <0.0100 <0.0000500 0.0612 0.000200 <0.000000500 0.00207 0.0116 0.0407 <0.0000100 0.0000170 0.00402 0.0147 <0.00100 0.000342 0.000280 <0.0100

% < LRL 86% 94% 0% 10% 63% 0% 0% 0% 98% 2% 0% 2% 76% 0% 61% 100%
% > BCWQGc - 0% - 0% 8% 0% - 100% 0% 0% 0% 0% 0% 20% 8% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 98% 93% - - - - - 63% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 46 46 46 46 47 46 46 46 46 46 46 46 46 46 46 46
Annual Minimum <0.0100 <0.0000500 0.0197 <0.000100 <0.000000500 0.00132 0.0142 0.132 <0.0000100 0.0000220 0.00664 0.00780 <0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum <0.0500 <0.000250 0.0655 0.0181 0.00000153 0.00555 0.0586 0.548 <0.0000500 <0.0000500 0.0241 0.140 <0.00500 0.00346 0.00129 <0.0500

Annual Mean 0.0121 <0.0000500 0.0345 0.00106 0.00000116 0.00333 0.0320 0.418 <0.0000100 0.0000287 0.0169 0.0521 0.00109 0.00130 0.000819 0.0103
Annual Median <0.0100 <0.0000500 0.0353 0.000180 0.00000124 0.00341 0.0286 0.449 <0.0000100 0.0000280 0.0186 0.0308 <0.00100 0.000800 0.000820 <0.0200

% < LRL 63% 100% 0% 26% 2% 0% 0% 0% 100% 2% 0% 0% 87% 2% 9% 98%
% > BCWQGc - 0% - 0% 17% 0% - 100% 0% 0% 89% 0% 0% 65% 26% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 15% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 72% - -
% > Level 2 EVWQP Benchmark - - - - - - 98% 100% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 67% - - - - - - - - -

n 60 60 60 60 59 60 60 67 60 60 60 60 60 60 60 60
Annual Minimum <0.0100 <0.0000500 0.0266 0.000840 <0.000000500 0.00168 0.00718 0.0252 <0.0000100 <0.0000100 0.00251 0.00580 <0.00100 0.000148 <0.000200 <0.0100
Annual Maximum 0.231 0.000302 0.0843 0.0386 <0.00000500 0.00500 0.0159 0.0993 0.0000110 0.0000270 0.00631 0.0320 0.00450 0.000654 0.00110 0.0180

Annual Mean 0.0435 0.0000605 0.0582 0.00946 0.000000650 0.00241 0.0106 0.0489 0.0000100 0.0000153 0.00496 0.0145 0.00127 0.000339 0.000296 0.0104
Annual Median 0.0170 <0.0000500 0.0580 0.00560 <0.000000500 0.00224 0.0106 0.0429 <0.0000100 0.0000150 0.00523 0.0135 <0.00100 0.000309 0.000230 <0.0100

% < LRL 15% 90% 0% 0% 69% 0% 0% 0% 98% 12% 0% 0% 78% 0% 67% 90%
% > BCWQGc - 0% - 0% 8% 0% - 100% 0% 0% 0% 0% 0% 22% 3% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 45% - -
% > Level 2 EVWQP Benchmark - - - - - - 2% 10% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

LC_WLC  (RG_LCUT)

LC_LC3 (RG_LILC3)

Table B.4: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

LC_LC1 (RG_LI24)

LC_SLC (RG_SLINE)

LC_GRCK

LC_LCUSWLC 
(RG_LCUT)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.4: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

n 16 16 5 5 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Annual Minimum 343 7.88 7.96 10.4 159 5.74 <0.00100 <0.00500 103 1.84 0.150 0.000220 0.000110 0.0302 <0.0000200 <0.0100 0.000100 <0.000100
Annual Maximum 770 8.38 8.59 13.3 218 16.8 <0.00500 0.0110 322 15.0 0.221 <0.000500 <0.000500 0.0769 <0.000100 <0.0500 <0.000500 <0.000500

Annual Mean 661 8.25 8.35 12.0 197 12.3 0.00225 0.00676 265 7.93 0.200 0.000316 0.000149 0.0643 <0.0000200 0.0149 0.000163 0.000102
Annual Median 698 8.27 8.47 12.6 201 12.6 0.00190 0.00520 280 7.28 0.208 0.000320 0.000140 0.0659 <0.0000200 0.0150 0.000140 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 25% 50% 0% 0% 0% 6% 6% 0% 100% 13% 13% 94%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 13% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 55 55 62 62 55 57 55 55 55 55 55 55 55 55 55 55 55 55
Annual Minimum 269 8.12 7.88 7.63 132 4.07 <0.00100 <0.00500 76.1 1.37 0.113 0.000170 <0.000100 0.0311 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 745 8.42 8.55 13.8 236 15.7 0.0159 0.0382 299 16.0 0.240 <0.000500 <0.000500 0.0952 <0.000100 <0.0500 0.000710 <0.000500

Annual Mean 593 8.30 8.33 11.2 188 10.6 0.00242 0.00825 232 7.04 0.188 0.000266 0.000135 0.0689 <0.0000200 0.0134 0.000181 0.000104
Annual Median 651 8.30 8.35 11.1 193 11.2 0.00190 0.00500 254 6.79 0.188 0.000270 0.000135 0.0752 <0.0000200 0.0140 0.000160 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 29% 47% 0% 0% 0% 2% 5% 0% 100% 18% 4% 87%
% > BCWQGc - 0% 0% 2% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 2% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 7% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 4% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 3 3 13 13 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Annual Minimum 568 8.23 8.26 7.79 187 7.93 0.00140 0.00500 216 5.70 0.188 0.000250 0.000140 0.0749 <0.0000200 0.0140 0.000160 <0.000100
Annual Maximum 618 8.45 8.52 13.9 203 12.2 0.00220 0.0119 244 6.60 0.202 <0.000500 <0.000500 0.0793 <0.000100 <0.0500 <0.000500 <0.000500

Annual Mean 587 8.35 8.43 11.0 194 10.2 0.00170 0.00827 233 6.20 0.194 0.000290 0.000140 0.0769 <0.0000200 0.0140 0.000235 <0.000100
Annual Median 575 8.37 8.45 11.0 193 10.4 0.00150 0.00790 238 6.30 0.192 0.000290 0.000140 0.0764 <0.0000200 0.0140 0.000235 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 33% 33% 0% 100% 33% 33% 100%
% > BCWQGc - 0% 0% 8% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 8% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 51 51 55 55 51 51 51 51 51 51 51 51 51 51 51 51 51 51
Annual Minimum 255 8.05 7.95 7.57 128 3.32 <0.00100 <0.00500 63.4 1.18 0.140 0.000160 0.000100 0.0352 <0.0000200 <0.0100 0.000100 <0.000100
Annual Maximum 601 8.54 8.82 15.2 196 12.1 0.00540 0.0618 232 9.90 0.290 0.00134 <0.000500 0.0924 <0.000100 <0.0500 0.00844 <0.000500

Annual Mean 501 8.35 8.49 11.5 175 8.29 0.00205 0.00944 189 5.53 0.221 0.000244 0.000151 0.0714 0.0000203 0.0120 0.000449 0.000112
Annual Median 530 8.36 8.52 11.4 179 8.46 0.00190 0.00680 206 5.58 0.224 0.000220 0.000140 0.0770 <0.0000200 0.0120 0.000180 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 18% 39% 0% 0% 0% 2% 2% 0% 96% 20% 6% 86%
% > BCWQGc - 0% 0% 2% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 8% 0%
% > BCWQGd - - - 2% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 3 3 13 13 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Annual Minimum 486 8.27 8.09 9.15 156 9.82 0.00380 <0.00500 174 1.19 0.139 0.000100 <0.000100 0.0991 <0.0000200 <0.0100 0.000150 <0.000100
Annual Maximum 575 8.42 8.57 12.0 196 12.5 0.00740 0.0387 210 3.31 0.150 0.000120 0.000130 0.136 <0.0000200 <0.0100 0.000230 <0.000100

Annual Mean 517 8.34 8.44 10.0 178 10.8 0.00600 0.0217 188 2.22 0.143 0.000110 0.000113 0.117 <0.0000200 <0.0100 0.000180 <0.000100
Annual Median 489 8.34 8.47 9.83 181 10.1 0.00680 0.0214 179 2.16 0.140 0.000110 0.000110 0.116 <0.0000200 <0.0100 0.000160 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 33% 0% 0% 0% 0% 33% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 34 34 40 40 34 34 34 34 34 34 34 34 34 34 34 34 34 34
Annual Minimum 281 8.20 7.79 8.47 138 4.37 0.00120 <0.00500 72.3 0.830 0.116 0.000100 <0.000100 0.0383 <0.0000200 <0.0100 0.000140 <0.000100
Annual Maximum 575 8.47 8.63 14.1 201 11.9 0.00820 0.167 216 4.37 0.210 0.000530 0.00159 0.139 0.000176 0.0210 0.00309 0.00181

Annual Mean 459 8.34 8.42 11.3 177 8.75 0.00378 0.0155 160 2.65 0.171 0.000159 0.000207 0.0911 0.0000265 0.0105 0.000448 0.000183
Annual Median 493 8.34 8.45 11.2 182 8.99 0.00360 0.00630 176 2.66 0.172 0.000140 0.000130 0.0962 <0.0000200 <0.0100 0.000200 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 12% 41% 0% 3% 0% 0% 12% 0% 88% 82% 6% 79%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 3% 0% 9% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

WL_DCP_SP24 
(RG_LISP24)

LC_LCDSSLCC 
(RG_LIDSL)

LC_LCC (RG_LIDCOM)

LC_LC4 (RG_LI8)

LC_LC6 (RG_FRUL)

LC_LC5 (RG_FO23)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.4: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

n 16 16 16 16 16 16 16 24 16 16 16 16 16 16 16 16
Annual Minimum <0.0100 <0.0000500 0.0239 0.00102 <0.000000500 0.00132 0.00460 0.0259 <0.0000100 <0.0000100 0.00185 0.00360 <0.00100 0.000107 <0.000200 <0.0100
Annual Maximum <0.0500 <0.000250 0.0671 0.00629 0.000000600 0.00296 0.00882 0.0657 <0.0000500 <0.0000500 0.00519 0.0163 <0.00700 0.000353 <0.00100 <0.0500

Annual Mean 0.0207 <0.0000500 0.0480 0.00277 0.000000514 0.00202 0.00691 0.0404 <0.0000100 0.0000110 0.00402 0.00869 0.00123 0.000209 0.000217 <0.0100
Annual Median 0.0110 <0.0000500 0.0484 0.00171 <0.000000500 0.00206 0.00705 0.0340 <0.0000100 0.0000100 0.00429 0.00860 <0.00100 0.000210 <0.000200 <0.0100

% < LRL 50% 100% 0% 0% 81% 0% 0% 0% 100% 50% 0% 6% 88% 0% 94% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 81% 100% - - - - - 13% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 55 55 55 55 56 55 55 62 55 55 55 55 55 55 55 55
Annual Minimum <0.0100 <0.0000500 0.0163 0.000490 <0.000000500 0.00107 0.00338 0.0156 <0.0000100 <0.0000100 0.00141 0.00320 <0.00100 0.0000856 <0.000200 <0.0100
Annual Maximum 0.0920 <0.000250 0.0560 0.00593 0.00000148 0.00270 0.0126 0.0608 <0.0000500 <0.0000500 0.00460 <0.0150 <0.00300 0.000321 <0.000500 0.0110

Annual Mean 0.0191 0.0000530 0.0392 0.00203 0.000000604 0.00177 0.00538 0.0370 <0.0000100 0.0000101 0.00346 0.00768 0.00136 0.000174 0.000240 0.0100
Annual Median <0.0100 <0.0000500 0.0397 0.00185 <0.000000500 0.00174 0.00552 0.0354 <0.0000100 <0.0000100 0.00373 0.00730 0.00110 0.000156 <0.000200 <0.0100

% < LRL 53% 93% 0% 0% 71% 0% 0% 0% 100% 84% 0% 4% 71% 0% 85% 98%
% > BCWQGc - 0% - 0% 4% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 58% 95% - - - - - 7% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 3 3 3 3 3 3 3 13 3 3 3 3 3 3 3 3
Annual Minimum <0.0100 <0.0000500 0.0313 0.000530 <0.000000500 0.00149 0.00413 0.0271 <0.0000100 <0.0000100 0.00332 0.00500 <0.00300 0.0000872 <0.000500 <0.0100
Annual Maximum <0.0500 <0.000250 0.0437 0.00125 <0.000000500 0.00202 0.00439 0.0512 <0.0000500 <0.0000500 0.00401 <0.0150 <0.00300 0.000124 <0.000500 <0.0100

Annual Mean 0.0190 <0.0000500 0.0377 0.000800 <0.000000500 0.00172 0.00424 0.0332 <0.0000100 <0.0000100 0.00359 0.00570 <0.00300 0.000110 <0.000500 <0.0100
Annual Median 0.0190 <0.0000500 0.0381 0.000620 <0.000000500 0.00165 0.00420 0.0303 <0.0000100 <0.0000100 0.00343 0.00570 <0.00300 0.000119 <0.000500 <0.0100

% < LRL 67% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 33% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 51 51 51 51 51 51 51 58 51 51 51 51 51 51 51 51
Annual Minimum <0.0100 <0.0000500 0.0142 0.000270 <0.000000500 0.00103 0.00221 0.0124 <0.0000100 <0.0000100 0.00126 0.00310 <0.00100 0.0000119 <0.000200 <0.0100
Annual Maximum 0.316 0.000286 0.0464 0.0165 0.00000275 0.00209 0.00741 0.0477 <0.0000500 <0.0000500 0.0197 0.0171 0.0103 0.000142 <0.000500 <0.0100

Annual Mean 0.0405 0.0000682 0.0311 0.00190 0.000000734 0.00164 0.00380 0.0297 0.0000100 0.0000107 0.00323 0.00682 0.00189 0.0000419 0.000218 <0.0100
Annual Median <0.0100 <0.0000500 0.0316 0.000730 <0.000000500 0.00166 0.00384 0.0284 <0.0000100 <0.0000100 0.00316 0.00590 0.00150 0.0000284 <0.000200 <0.0100

% < LRL 57% 84% 0% 2% 63% 0% 2% 0% 98% 84% 0% 2% 63% 0% 90% 100%
% > BCWQGc - 0% - 0% 8% 0% - 100% 0% 0% 2% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 2% 90% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 3 3 3 3 3 3 3 13 3 3 3 3 3 3 3 3
Annual Minimum <0.0100 <0.0000500 0.0159 0.000740 <0.000000500 0.000831 0.000570 0.0185 <0.0000100 <0.0000100 0.00178 <0.00300 0.00160 0.0000104 <0.000200 <0.0100
Annual Maximum 0.0510 <0.0000500 0.0189 0.00613 0.000000660 0.000982 0.00111 0.0464 <0.0000100 <0.0000100 0.00192 <0.00300 0.00500 0.0000164 <0.000500 <0.0100

Annual Mean 0.0360 <0.0000500 0.0178 0.00388 0.000000583 0.000918 0.000813 0.0372 <0.0000100 <0.0000100 0.00185 <0.00300 0.00273 0.0000130 0.000210 <0.0100
Annual Median 0.0470 <0.0000500 0.0185 0.00476 0.000000590 0.000942 0.000760 0.0389 <0.0000100 <0.0000100 0.00184 <0.00300 0.00160 0.0000121 0.000210 <0.0100

% < LRL 33% 100% 0% 0% 33% 0% 0% 0% 100% 100% 0% 100% 33% 0% 67% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 92% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 34 34 34 34 35 34 34 43 34 34 34 34 34 34 34 34
Annual Minimum <0.0100 <0.0000500 0.0120 0.000290 <0.000000500 0.000976 0.000820 0.0156 <0.0000100 <0.0000100 0.00132 <0.00300 <0.00100 0.00000820 <0.000200 <0.0100
Annual Maximum 3.44 0.00235 0.0695 0.247 0.0000133 0.00280 0.0120 0.0470 0.0000520 0.0000840 0.00396 0.0327 0.0101 0.000167 <0.000500 <0.0100

Annual Mean 0.210 0.000165 0.0209 0.0140 0.00000124 0.00116 0.00225 0.0330 0.0000115 0.0000137 0.00203 0.00617 0.00206 0.0000265 0.000208 <0.0100
Annual Median 0.0270 <0.0000500 0.0197 0.00238 <0.000000500 0.00108 0.00149 0.0354 <0.0000100 <0.0000100 0.00202 <0.00300 0.00140 0.0000190 <0.000200 <0.0100

% < LRL 29% 68% 0% 0% 51% 0% 3% 0% 94% 82% 0% 62% 47% 0% 91% 100%
% > BCWQGc - 0% - 0% 14% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 6% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 6% 93% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

LC_LC6 (RG_FRUL)

LC_LC5 (RG_FO23)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

WL_DCP_SP24 
(RG_LISP24)

LC_LCDSSLCC 
(RG_LIDSL)

LC_LCC (RG_LIDCOM)

LC_LC4 (RG_LI8)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 9 9 17 17 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Annual Minimum 153 8.00 7.91 8.82 108 0.120 <0.00100 0.00600 26.0 <0.500 0.274 <0.000100 0.000140 0.0343 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 257 8.41 8.40 13.1 143 0.281 0.00360 0.0349 86.6 <0.500 0.450 <0.000100 <0.000400 0.0512 <0.0000200 <0.0100 0.000370 <0.000100

Annual Mean 206 8.28 8.24 11.2 120 0.200 0.00136 0.0157 57.2 <0.500 0.365 <0.000100 0.000182 0.0433 <0.0000200 <0.0100 0.000265 <0.000100
Annual Median 222 8.28 8.24 11.7 115 0.204 <0.00100 0.0136 61.1 <0.500 0.394 <0.000100 0.000188 0.0453 <0.0000200 <0.0100 0.000250 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 56% 0% 0% 100% 0% 100% 11% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 29 29 27 27 29 29 29 29 29 29 29 29 29 29 29 29 29 29
Annual Minimum 124 7.69 7.85 9.07 100 0.0502 <0.00100 <0.00500 8.43 0.360 0.180 <0.000100 0.000100 0.0224 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 315 8.55 8.54 14.1 167 0.163 <0.00100 0.0641 82.0 0.545 0.384 <0.000200 0.000245 0.0511 <0.0000400 <0.0200 0.000760 <0.000200

Annual Mean 217 8.29 8.19 11.6 137 0.101 <0.00100 0.0155 52.6 0.391 0.309 <0.000100 0.000143 0.0400 <0.0000200 <0.0100 0.000230 <0.000100
Annual Median 229 8.30 8.22 11.8 142 0.0949 <0.00100 0.0119 58.1 0.380 0.318 <0.000100 0.000140 0.0423 <0.0000200 <0.0100 0.000190 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 24% 0% 79% 0% 100% 3% 0% 100% 100% 3% 100%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 12 12 13 13 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 130 8.29 7.85 10.1 140 0.0145 <0.00100 <0.00500 33.1 <0.500 0.109 <0.000100 <0.000100 0.0536 <0.0000200 0.0110 0.000140 <0.000100
Annual Maximum 285 8.53 8.56 13.1 182 0.0639 0.00210 0.0418 56.1 <0.500 0.162 <0.000200 0.000270 0.0673 <0.0000400 <0.0200 0.000670 0.000250

Annual Mean 234 8.44 8.26 11.5 167 0.0372 0.00109 0.0137 48.5 <0.500 0.133 <0.000100 0.000132 0.0607 <0.0000200 0.0130 0.000250 0.000112
Annual Median 246 8.42 8.34 11.7 168 0.0356 <0.00100 0.00855 51.0 <0.500 0.135 <0.000100 0.000100 0.0610 <0.0000200 0.0130 0.000200 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 92% 17% 0% 100% 0% 100% 50% 0% 100% 8% 17% 92%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 53 53 64 64 53 53 53 53 53 53 53 53 53 53 53 53 53 53
Annual Minimum 312 7.93 6.44 8.75 145 5.68 <0.00100 <0.00500 93.0 1.78 <0.100 0.000330 0.000110 0.0257 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 911 8.56 202 13.1 304 28.3 0.00880 0.0394 371 10.0 0.266 0.000570 0.000230 0.0849 <0.0000400 0.0250 0.000970 0.000220

Annual Mean 652 8.28 10.9 10.6 205 15.1 0.00141 0.0121 248 4.69 0.213 0.000415 0.000155 0.0632 <0.0000200 0.0179 0.000201 0.000111
Annual Median 663 8.31 7.88 10.6 204 14.7 <0.00100 0.00780 250 4.25 0.230 0.000410 0.000160 0.0671 <0.0000200 0.0180 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 83% 19% 0% 0% 2% 0% 11% 0% 100% 9% 21% 74%
% > BCWQGc - 0% 3% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 64% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 13% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 54 54 63 63 54 55 54 53 54 54 54 55 55 55 55 55 55 55
Annual Minimum <10.0 8.04 7.54 9.10 209 8.58 <0.00100 <0.00500 348 2.05 <0.100 0.000420 0.000145 0.0149 <0.0000200 0.0130 <0.000100 <0.000100
Annual Maximum 2,360 8.47 202 13.1 432 28.2 0.0225 0.0376 1,320 7.60 <0.400 0.000620 0.000440 0.0576 <0.0000400 0.0220 0.000730 <0.000200

Annual Mean 1,890 8.26 11.1 11.1 324 20.2 0.00253 0.0116 1,040 4.85 0.180 0.000509 0.000265 0.0245 <0.0000200 0.0171 0.000159 0.000102
Annual Median 1,970 8.25 8.02 11.1 320 19.9 <0.00100 0.00850 1,090 4.90 0.170 0.000510 0.000270 0.0239 <0.0000200 0.0170 0.000130 <0.000100

% < LRL 2% 0% 0% 0% 0% 0% 83% 17% 0% 0% 6% 0% 5% 0% 100% 36% 51% 96%
% > BCWQGc - 0% 2% 0% 0% 100% 0% 0% 96% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 94% - - - - 82% - - 96% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 40% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 56 56 71 71 64 64 64 64 64 56 56 56 56 56 56 56 56 56
Annual Minimum 425 8.01 6.77 9.33 155 8.19 <0.00100 <0.00500 148 2.30 0.102 0.000310 <0.000100 0.0251 <0.0000200 0.0110 <0.000100 <0.000100
Annual Maximum 998 8.57 204 13.4 281 25.2 0.0116 0.0597 465 26.9 0.270 0.000530 0.000220 0.0888 <0.0000400 0.0260 <0.000500 0.000420

Annual Mean 799 8.30 10.6 11.3 217 14.7 0.00231 0.0145 341 8.22 0.206 0.000401 0.000157 0.0617 <0.0000200 0.0181 0.000178 0.000114
Annual Median 828 8.31 7.93 11.2 220 14.6 0.00150 0.0101 364 5.83 0.220 0.000400 0.000160 0.0632 <0.0000200 0.0180 0.000150 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 55% 16% 0% 0% 0% 0% 13% 0% 100% 7% 20% 71%
% > BCWQGc - 0% 1% 0% 0% 100% 0% 6% 16% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 6% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 55% - - 5% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 23% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

LC_LC3 (RG_LILC3)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

LC_WLC  (RG_LCUT)

Table B.5: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

LC_LC1 (RG_LI24)

LC_SLC (RG_SLINE)

LC_GRCK

LC_LCUSWLC 
(RG_LCUT)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 9 9 9 9 10 9 9 12 9 9 9 9 9 9 9 9
Annual Minimum <0.0100 <0.0000500 0.00240 <0.000100 <0.000000500 0.000672 <0.000500 0.00187 <0.0000100 <0.0000100 0.000896 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.0120 <0.0000500 0.00365 0.00442 0.000000520 0.000992 0.000680 0.00390 <0.0000100 <0.0000100 0.00176 0.00525 <0.00300 0.00000990 <0.000500 <0.0100

Annual Mean 0.0102 <0.0000500 0.00316 0.000611 0.000000502 0.000871 0.000562 0.00283 <0.0000100 <0.0000100 0.00138 0.00331 <0.00300 0.00000620 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00340 0.000130 <0.000000500 0.000880 0.000550 0.00286 <0.0000100 <0.0000100 0.00138 <0.00300 <0.00300 0.00000510 <0.000500 <0.0100

% < LRL 89% 100% 0% 44% 90% 0% 22% 0% 100% 100% 0% 67% 100% 44% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 83% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 29 29 29 29 29 29 29 30 29 29 29 29 29 29 29 29
Annual Minimum <0.0100 <0.0000500 0.00130 <0.000100 <0.000000500 0.000464 <0.000500 0.000382 <0.0000100 <0.0000100 0.000560 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.0980 <0.000100 0.00520 0.00372 0.00000166 0.00151 0.00189 0.00164 <0.0000200 <0.0000200 0.00195 0.0151 0.00540 0.0000340 <0.000500 <0.0200

Annual Mean 0.0192 0.0000523 0.00333 0.000568 0.000000611 0.00115 0.000564 0.00128 <0.0000100 <0.0000100 0.00151 0.00369 0.00318 0.0000114 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00360 0.000150 <0.000000500 0.00125 <0.000500 0.00144 <0.0000100 <0.0000100 0.00164 <0.00300 <0.00300 0.0000110 <0.000500 <0.0100

% < LRL 76% 90% 0% 31% 83% 0% 83% 0% 100% 100% 0% 72% 86% 3% 100% 100%
% > BCWQGc - 0% - 0% 7% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum <0.0100 <0.0000500 0.00400 0.00119 <0.000000500 0.000805 <0.000500 0.00127 <0.0000100 <0.0000100 0.000521 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.496 0.000237 0.00690 0.0313 0.00000197 0.00166 <0.00100 0.00272 <0.0000200 <0.0000200 0.00117 <0.00600 0.120 0.0000412 <0.000500 0.336

Annual Mean 0.0658 0.0000686 0.00571 0.00482 0.000000630 0.00140 0.000540 0.00209 <0.0000100 0.0000102 0.000979 0.00324 0.0128 0.00000847 <0.000500 0.0372
Annual Median 0.0150 <0.0000500 0.00580 0.00184 <0.000000500 0.00144 <0.000500 0.00208 <0.0000100 <0.0000100 0.00101 <0.00300 <0.00300 0.00000550 <0.000500 <0.0100

% < LRL 25% 83% 0% 0% 83% 0% 92% 0% 100% 92% 0% 92% 92% 42% 100% 92%
% > BCWQGc - 0% - 0% 8% 0% - 67% 0% 0% 0% 0% 8% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 8% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 53 53 53 53 52 53 53 68 53 53 53 53 53 53 53 53
Annual Minimum <0.0100 <0.0000500 0.0286 <0.000100 <0.000000500 0.00152 0.00739 0.0167 <0.0000100 0.0000110 0.00192 0.00870 <0.00300 0.000241 <0.000500 <0.0100
Annual Maximum 0.0440 <0.000100 0.0938 0.00170 0.000000840 0.00275 0.0131 0.267 <0.0000200 0.0000230 0.00520 0.0223 0.00310 0.000524 0.00116 <0.0200

Annual Mean 0.0131 0.0000506 0.0617 0.000306 0.000000527 0.00206 0.0108 0.0445 <0.0000100 0.0000159 0.00396 0.0136 0.00300 0.000333 0.000512 <0.0100
Annual Median <0.0100 <0.0000500 0.0591 0.000220 <0.000000500 0.00197 0.0110 0.0441 <0.0000100 0.0000160 0.00397 0.0119 <0.00300 0.000299 <0.000500 <0.0100

% < LRL 68% 96% 0% 13% 88% 0% 0% 0% 100% 11% 0% 0% 98% 0% 98% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 9% 2% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 97% - - - - - 42% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 1% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 55 55 55 55 55 55 55 65 55 55 55 55 55 55 55 55
Annual Minimum <0.0100 <0.0000500 0.0219 <0.000100 0.000000540 0.00146 0.0169 0.138 <0.0000100 <0.0000200 0.00576 <0.00600 <0.00300 0.0000100 <0.000500 <0.0100
Annual Maximum 0.0230 <0.000100 0.0587 0.00189 0.00000200 0.00569 0.0549 0.575 <0.0000200 0.0000330 0.0228 0.128 <0.00300 0.00304 0.00119 <0.0200

Annual Mean 0.0112 <0.0000500 0.0348 0.000460 0.00000115 0.00365 0.0290 0.431 <0.0000100 0.0000275 0.0174 0.0419 <0.00300 0.00105 0.000806 0.0101
Annual Median <0.0100 <0.0000500 0.0347 0.000160 0.00000117 0.00404 0.0234 0.466 <0.0000100 0.0000280 0.0194 0.0222 <0.00300 0.000703 0.000800 <0.0100

% < LRL 80% 100% 0% 40% 0% 0% 0% 0% 100% 4% 0% 2% 100% 0% 5% 98%
% > BCWQGc - 0% - 0% 7% 0% - 100% 0% 0% 95% 0% 0% 60% 33% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 5% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 64% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 100% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 58% - - - - - - - - -

n 56 56 56 56 56 56 56 78 56 56 56 56 56 56 56 56
Annual Minimum <0.0100 <0.0000500 0.0370 0.000130 <0.000000500 0.00168 0.00671 0.0301 <0.0000100 <0.0000100 0.00282 0.00610 <0.00300 0.000152 <0.000500 <0.0100
Annual Maximum 0.0760 0.000152 0.0832 0.0251 0.00000100 0.00453 0.0171 0.282 <0.0000200 0.0000200 0.00679 0.0310 0.00440 0.000672 0.000720 <0.0200

Annual Mean 0.0199 0.0000523 0.0605 0.00253 0.000000552 0.00238 0.0113 0.0728 <0.0000100 0.0000148 0.00522 0.0154 0.00302 0.000366 0.000504 <0.0100
Annual Median 0.0120 <0.0000500 0.0587 0.000855 <0.000000500 0.00234 0.0110 0.0746 <0.0000100 0.0000140 0.00531 0.0114 <0.00300 0.000289 <0.000500 <0.0100

% < LRL 46% 96% 0% 2% 75% 0% 0% 0% 100% 16% 0% 0% 98% 0% 96% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 36% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 48% - -
% > Level 2 EVWQP Benchmark - - - - - - 14% 51% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

Table B.5: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

LC_LC1 (RG_LI24)

LC_SLC (RG_SLINE)

LC_GRCK

LC_LCUSWLC 
(RG_LCUT)

LC_WLC  (RG_LCUT)

LC_LC3 (RG_LILC3)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.5: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

n 14 14 8 8 26 26 26 26 14 14 14 14 14 14 14 14 14 14
Annual Minimum 321 7.13 7.66 10.6 107 4.90 <0.00100 <0.00500 83.6 1.46 0.140 0.000240 <0.000100 0.0261 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 872 8.41 8.34 12.3 255 19.9 0.00690 0.160 350 11.0 0.260 0.000350 0.000510 0.0827 <0.0000200 0.0180 0.000440 0.000160

Annual Mean 610 8.24 7.99 11.6 196 10.2 0.00177 0.0209 240 4.83 0.211 0.000294 0.000171 0.0565 <0.0000200 0.0138 0.000187 0.000107
Annual Median 634 8.36 7.98 11.6 200 9.14 0.00120 0.0140 262 4.45 0.216 0.000290 0.000140 0.0613 <0.0000200 0.0140 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 46% 19% 0% 0% 0% 0% 7% 0% 100% 14% 7% 86%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 62% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 4% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 56 56 66 66 56 57 56 56 57 56 56 57 57 57 57 57 57 57
Annual Minimum 304 7.97 7.75 8.07 138 4.71 <0.00100 <0.00500 81.9 1.44 0.119 0.000190 0.000100 0.0297 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 805 8.55 215 14.6 361 18.6 0.00660 0.0330 353 12.5 0.270 0.000360 0.000250 0.0948 <0.0000400 <0.0200 0.00286 <0.000200

Annual Mean 610 8.35 11.4 11.4 200 10.6 0.00175 0.0123 238 5.12 0.217 0.000255 0.000153 0.0695 <0.0000200 0.0136 0.000240 0.000103
Annual Median 620 8.37 8.27 11.6 198 9.88 0.00120 0.00995 250 4.28 0.230 0.000250 0.000140 0.0740 <0.0000200 0.0140 0.000160 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 43% 14% 0% 0% 0% 0% 9% 0% 100% 21% 16% 95%
% > BCWQGc - 0% 3% 0% 0% 100% 0% 4% 0% 0% - 0% - 0% 0% 0% 2% 0%
% > BCWQGd - - - 0% - 0% 0% 4% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 9% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 5 5 3 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Annual Minimum 300 8.21 7.62 11.7 152 4.26 0.00145 <0.00500 84.6 1.34 0.186 0.000195 0.000100 0.0331 <0.0000200 <0.0100 0.000220 <0.000100
Annual Maximum 718 8.51 8.38 14.1 209 14.9 0.00670 0.0529 282 8.70 0.240 0.000250 0.000195 0.0946 <0.0000200 0.0160 0.000250 <0.000100

Annual Mean 572 8.36 8.09 12.8 192 9.52 0.00322 0.0149 218 4.89 0.223 0.000219 0.000151 0.0750 <0.0000200 0.0130 0.000231 <0.000100
Annual Median 619 8.41 8.26 12.6 200 9.62 0.00260 0.00540 242 4.74 0.231 0.000220 0.000160 0.0821 <0.0000200 0.0130 0.000230 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 20% 20% 0% 0% 0% 0% 0% 0% 100% 20% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 20% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 58 58 67 67 58 58 58 58 58 58 58 58 58 58 58 58 58 58
Annual Minimum 268 7.91 7.51 9.48 129 3.98 <0.00100 <0.00500 77.8 1.25 0.199 0.000160 0.000100 0.0323 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 660 8.55 120 14.2 327 13.1 0.00550 0.0446 255 8.66 0.307 0.000280 0.000300 0.0987 <0.0000400 <0.0200 0.000590 0.000200

Annual Mean 512 8.37 10.0 11.7 185 8.07 0.00182 0.0149 191 4.11 0.259 0.000201 0.000149 0.0702 <0.0000200 0.0123 0.000215 0.000104
Annual Median 528 8.39 8.40 11.7 185 7.81 0.00140 0.0115 201 3.66 0.266 0.000200 0.000140 0.0748 <0.0000200 0.0120 0.000190 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 14% 10% 0% 0% 0% 5% 10% 0% 100% 24% 14% 95%
% > BCWQGc - 0% 1% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 4 4 2 2 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Annual Minimum 352 8.28 7.12 11.2 164 7.77 0.00230 <0.00500 154 1.46 0.121 <0.000100 0.000130 0.0829 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 561 8.47 7.53 13.8 202 11.3 0.00540 0.0395 227 1.99 0.192 0.000170 0.000240 0.115 <0.0000200 <0.0100 0.000470 0.000190

Annual Mean 458 8.39 7.32 12.5 189 9.73 0.00388 0.0144 192 1.75 0.170 0.000125 0.000165 0.104 <0.0000200 <0.0100 0.000258 0.000122
Annual Median 460 8.40 7.32 12.5 195 9.92 0.00390 0.00645 193 1.77 0.184 0.000115 0.000145 0.110 <0.0000200 <0.0100 0.000220 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 25% 0% 0% 0% 50% 0% 0% 100% 100% 0% 75%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 35 35 34 34 35 35 35 35 35 35 35 35 35 35 34 35 35 35
Annual Minimum 298 8.09 7.65 8.48 141 4.70 <0.00100 <0.00500 83.3 0.960 0.131 0.000100 0.000100 0.0581 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 657 8.51 8.53 14.0 255 12.4 0.00700 0.434 247 4.20 0.239 0.000220 0.000710 0.112 0.0000780 <0.0200 0.00147 0.000710

Annual Mean 499 8.36 8.27 11.4 186 8.68 0.00303 0.0229 177 2.34 0.196 0.000141 0.000184 0.0916 0.0000233 0.0100 0.000297 0.000144
Annual Median 513 8.38 8.36 11.3 188 8.68 0.00290 0.00900 186 2.48 0.209 0.000130 0.000140 0.0983 <0.0000200 <0.0100 0.000190 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 6% 17% 0% 0% 0% 11% 11% 0% 88% 86% 9% 80%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 6% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

WL_DCP_SP24 
(RG_LISP24)

LC_LCDSSLCC 
(RG_LIDSL)

LC_LCC (RG_LIDCOM)

LC_LC4 (RG_LI8)

LC_LC6 (RG_FRUL)

LC_LC5 (RG_FO23)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.5: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

n 14 14 14 14 14 14 14 20 14 14 14 14 14 14 14 14
Annual Minimum <0.0100 <0.0000500 0.0230 0.000370 <0.000000500 0.00117 0.00380 0.0190 <0.0000100 <0.0000100 0.00177 0.00450 <0.00300 0.0000900 <0.000500 <0.0100
Annual Maximum 0.0380 <0.0000500 0.0624 0.00323 0.00000125 0.00268 0.00946 0.0851 <0.0000100 0.0000130 0.00519 0.0144 0.00620 0.000352 <0.000500 <0.0200

Annual Mean 0.0156 <0.0000500 0.0424 0.00129 0.000000596 0.00184 0.00691 0.0485 <0.0000100 0.0000111 0.00381 0.00975 0.00323 0.000213 <0.000500 <0.0100
Annual Median 0.0125 <0.0000500 0.0432 0.000735 <0.000000500 0.00174 0.00700 0.0456 <0.0000100 0.0000105 0.00416 0.00955 <0.00300 0.000191 <0.000500 <0.0100

% < LRL 43% 100% 0% 0% 79% 0% 0% 0% 100% 36% 0% 0% 93% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 86% 95% - - - - - 21% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 15% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 57 57 57 57 57 57 57 72 57 57 57 57 56 56 55 56
Annual Minimum <0.0100 <0.0000500 0.0193 0.000150 <0.000000500 0.00108 0.00341 0.0168 <0.0000100 <0.0000100 0.00162 0.00340 <0.00300 0.0000882 <0.000500 <0.0100
Annual Maximum 0.266 <0.000100 0.0594 0.00504 <0.00000500 0.00243 0.00782 0.0825 <0.0000200 0.000106 0.00487 0.0258 <0.00300 0.000317 0.000620 <0.0200

Annual Mean 0.0194 0.0000511 0.0402 0.000873 0.000000551 0.00174 0.00552 0.0524 <0.0000100 0.0000118 0.00365 0.00806 <0.00300 0.000181 0.000502 <0.0100
Annual Median <0.0100 <0.0000500 0.0394 0.000420 <0.000000500 0.00174 0.00537 0.0550 <0.0000100 <0.0000100 0.00378 0.00660 <0.00300 0.000168 <0.000500 <0.0100

% < LRL 77% 95% 0% 4% 91% 0% 0% 0% 100% 81% 0% 11% 100% 0% 98% 100%
% > BCWQGc - 0% - 0% 4% 0% - 100% 0% 0% 0% 0% 0% 0% 2% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 53% 97% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 4% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5
Annual Minimum <0.0100 <0.0000500 0.0193 0.000240 <0.000000500 0.00115 0.00296 0.0171 <0.0000100 <0.0000100 0.00177 0.00310 <0.00300 0.0000726 <0.000500 <0.0100
Annual Maximum 0.0235 <0.0000500 0.0477 0.00136 0.000000820 0.00211 0.00498 0.0623 <0.0000100 0.0000105 0.00401 0.0116 0.00300 0.000227 <0.000500 <0.0100

Annual Mean 0.0127 <0.0000500 0.0363 0.000648 0.000000564 0.00167 0.00382 0.0437 <0.0000100 0.0000101 0.00333 0.00585 0.00300 0.000133 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0399 0.000340 <0.000000500 0.00168 0.00353 0.0519 <0.0000100 <0.0000100 0.00377 0.00360 <0.00300 0.0000948 <0.000500 <0.0100

% < LRL 80% 100% 0% 0% 80% 0% 0% 0% 100% 80% 0% 0% 80% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 80% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 58 58 58 58 58 58 58 73 58 58 58 58 58 58 58 58
Annual Minimum <0.0100 <0.0000500 0.0179 0.000190 <0.000000500 0.00109 0.00238 0.0151 <0.0000100 <0.0000100 0.00163 0.00320 <0.00300 0.00000930 <0.000500 <0.0100
Annual Maximum 0.235 0.000195 0.0432 0.00928 0.00000210 0.00221 0.00575 0.0628 <0.0000200 <0.0000200 0.00383 0.0323 0.00690 0.000132 <0.000500 <0.0200

Annual Mean 0.0215 0.0000568 0.0318 0.000857 0.000000598 0.00164 0.00365 0.0392 <0.0000100 0.0000103 0.00306 0.00663 0.00307 0.0000378 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0314 0.000400 <0.000000500 0.00165 0.00365 0.0422 <0.0000100 <0.0000100 0.00318 0.00590 <0.00300 0.0000270 <0.000500 <0.0100

% < LRL 67% 90% 0% 5% 84% 0% 0% 0% 100% 93% 0% 10% 97% 0% 100% 100%
% > BCWQGc - 0% - 0% 5% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 2% 93% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2 4
Annual Minimum <0.0100 <0.0000500 0.0150 0.000440 <0.000000500 0.000999 <0.000500 0.0363 <0.0000100 <0.0000100 0.00180 <0.00300 <0.00300 0.00000690 <0.000500 <0.0100
Annual Maximum 0.252 0.000195 0.0187 0.0160 0.00000197 0.00110 0.00214 0.0530 <0.0000100 0.0000110 0.00218 <0.00300 <0.00300 0.0000223 <0.000500 <0.0200

Annual Mean 0.0723 0.0000863 0.0171 0.00458 0.000000868 0.00103 0.000922 0.0451 <0.0000100 0.0000102 0.00198 <0.00300 <0.00300 0.0000130 <0.000500 <0.0100
Annual Median 0.0135 <0.0000500 0.0174 0.000940 <0.000000500 0.00102 0.000525 0.0456 <0.0000100 <0.0000100 0.00198 <0.00300 <0.00300 0.0000114 <0.000500 <0.0100

% < LRL 50% 75% 0% 0% 75% 0% 50% 0% 100% 75% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 25% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 35 35 35 35 35 35 35 35 35 35 35 35 35 35 33 35
Annual Minimum <0.0100 <0.0000500 0.0138 0.000360 <0.000000500 0.00100 0.000760 0.0185 <0.0000100 <0.0000100 0.00134 <0.00300 0.00140 0.00000550 <0.000200 <0.0100
Annual Maximum 1.46 0.000992 0.0239 0.0817 0.00000644 0.00140 0.00471 0.0567 0.0000230 0.0000410 0.00268 0.0157 0.00775 0.0000499 0.000530 0.0270

Annual Mean 0.132 0.000120 0.0200 0.00746 0.000000955 0.00119 0.00156 0.0400 0.0000108 0.0000121 0.00221 0.00449 0.00158 0.0000213 0.000219 0.0105
Annual Median 0.0230 <0.0000500 0.0208 0.00146 <0.000000500 0.00116 0.00123 0.0404 <0.0000100 <0.0000100 0.00234 <0.00300 0.00140 0.0000187 <0.000500 <0.0100

% < LRL 37% 80% 0% 0% 71% 0% 9% 0% 91% 86% 0% 77% 94% 0% 94% 97%
% > BCWQGc - 0% - 0% 11% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 6% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 97% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

WL_DCP_SP24 
(RG_LISP24)

LC_LCDSSLCC 
(RG_LIDSL)

LC_LCC (RG_LIDCOM)

LC_LC4 (RG_LI8)

LC_LC6 (RG_FRUL)

LC_LC5 (RG_FO23)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 19 19 28 27 19 19 19 19 19 19 19 19 19 19 19 19 19 19
Annual Minimum 119 8.06 6.83 10.1 94.1 0.126 <0.00100 <0.00500 18.6 <0.500 0.252 <0.000100 0.000140 0.0339 <0.0000200 <0.0100 0.000160 <0.000100
Annual Maximum 290 8.38 8.43 16.5 169 0.273 0.00590 0.0237 113 0.600 0.474 0.000150 0.000390 0.0511 <0.0000200 <0.0100 0.00640 <0.000100

Annual Mean 192 8.22 7.98 11.7 121 0.213 0.00126 0.00969 55.0 0.505 0.366 0.000103 0.000181 0.0420 <0.0000200 <0.0100 0.000558 <0.000100
Annual Median 192 8.24 8.07 11.5 120 0.222 <0.00100 0.00620 49.9 <0.500 0.361 <0.000100 0.000160 0.0418 <0.0000200 <0.0100 0.000200 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 95% 42% 0% 95% 0% 95% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 5% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 39 39 38 38 39 39 39 39 39 39 39 39 39 39 39 39 39 39
Annual Minimum 110 7.94 7.00 10.4 104 0.0524 <0.00100 <0.00500 8.59 <0.500 0.195 <0.000100 <0.000100 0.0208 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 313 8.39 8.57 14.0 181 0.252 0.00190 0.0630 89.4 0.830 0.448 <0.000100 0.000180 0.0531 <0.0000200 <0.0100 0.000450 <0.000100

Annual Mean 216 8.22 8.06 11.9 139 0.120 0.00104 0.0124 53.0 0.559 0.323 <0.000100 0.000126 0.0384 <0.0000200 <0.0100 0.000183 <0.000100
Annual Median 228 8.23 8.15 12.0 140 0.122 <0.00100 0.00720 56.0 <0.500 0.332 <0.000100 0.000120 0.0401 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 92% 36% 0% 59% 0% 100% 10% 0% 100% 100% 3% 100%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 14 14 13 13 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum 172 8.22 7.78 10.5 130 0.0152 <0.00100 <0.00500 31.7 <0.500 0.0820 <0.000100 <0.000100 0.0567 <0.0000200 0.0110 0.000140 <0.000100
Annual Maximum 284 8.56 8.65 12.6 212 0.0888 0.00460 0.0235 57.7 <0.500 0.166 <0.000100 0.000240 0.0693 0.0000210 0.0150 0.000570 0.000230

Annual Mean 226 8.33 8.20 11.6 166 0.0466 0.00151 0.00843 47.8 <0.500 0.134 <0.000100 0.000127 0.0623 0.0000201 0.0127 0.000225 0.000109
Annual Median 231 8.32 8.23 11.8 166 0.0360 <0.00100 0.00620 50.4 <0.500 0.140 <0.000100 0.000105 0.0614 <0.0000200 0.0125 0.000190 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 79% 43% 0% 100% 0% 100% 36% 0% 93% 0% 0% 93%
% > BCWQGc - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 56 56 57 57 56 58 56 56 56 56 56 56 56 56 56 56 56 56
Annual Minimum 269 7.35 6.68 9.96 46.8 4.06 <0.00100 <0.00500 86.8 1.29 0.0830 0.000260 0.000110 0.0237 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 1,030 8.42 8.64 12.7 257 18.9 0.0183 0.0407 490 22.8 0.266 0.000420 0.000270 0.0820 <0.0000200 0.0190 0.000500 0.000350

Annual Mean 610 8.17 7.85 11.0 195 13.0 0.00151 0.00852 237 6.23 0.215 0.000319 0.000148 0.0569 <0.0000200 0.0147 0.000189 0.000111
Annual Median 608 8.18 7.86 11.0 198 13.2 <0.00100 <0.00500 242 6.04 0.228 0.000310 0.000140 0.0610 <0.0000200 0.0150 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 89% 55% 0% 0% 0% 0% 0% 0% 100% 2% 0% 88%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 2% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 2% - - - - 43% - - 2% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 3% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 51 51 53 53 51 53 51 51 51 51 51 51 51 51 51 51 51 51
Annual Minimum 1,090 8.03 7.30 10.5 280 8.09 0.00150 <0.00500 503 <2.50 <0.100 0.000380 0.000140 0.0150 <0.0000200 0.0120 <0.000100 <0.000100
Annual Maximum 2,320 8.39 9.09 13.2 414 22.9 0.0375 0.0573 1,410 6.80 0.280 0.000590 0.000430 0.0263 <0.0000400 0.0240 0.000660 <0.000200

Annual Mean 1,840 8.23 7.88 11.3 347 16.8 0.00324 0.0106 987 4.82 0.189 0.000480 0.000252 0.0213 <0.0000200 0.0170 0.000156 <0.000100
Annual Median 1,950 8.23 7.93 11.2 344 17.0 0.00150 <0.00500 1,060 5.10 0.180 0.000490 0.000250 0.0222 <0.0000200 0.0160 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 90% 55% 0% 6% 4% 0% 0% 0% 100% 24% 27% 100%
% > BCWQGc - 0% 2% 0% 0% 100% 2% 4% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 4% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 62% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 32% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 57 57 82 82 81 81 81 81 81 57 57 57 57 57 57 57 57 57
Annual Minimum 174 7.34 6.08 9.85 134 0.0256 <0.00100 <0.00500 26.8 <0.500 <0.100 <0.000100 <0.000100 0.0239 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 1,020 8.47 8.34 546 284 18.0 0.0140 0.283 523 50.4 0.279 0.000390 0.000210 0.0830 0.0000200 0.0190 0.000880 0.000390

Annual Mean 725 8.19 7.79 17.9 207 9.79 0.00172 0.0175 324 19.3 0.216 0.000286 0.000128 0.0515 0.0000200 0.0148 0.000189 0.000161
Annual Median 765 8.18 7.86 11.2 211 9.64 <0.00100 0.00700 356 20.9 0.222 0.000280 0.000120 0.0536 <0.0000200 0.0150 0.000165 0.000140

% < LRL 0% 0% 0% 0% 0% 0.0% 83% 32% 0% 2% 2% 2% 25% 0% 98% 2% 7% 14%
% > BCWQGc - 0% 1% 0% 0% 99% 0% 5% 35% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 5% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 4% - - - - 33% - - 21% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 27% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

LC_LC3 (RG_LILC3)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

LC_WLC  (RG_LCUT)

Table B.6: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

LC_LC1 (RG_LI24)

LC_SLC (RG_SLINE)

LC_GRCK

LC_LCUSWLC 
(RG_LCUT)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
Annual Minimum <0.0100 <0.0000500 0.00210 <0.000100 <0.000000500 0.000642 <0.000500 0.00139 <0.0000100 <0.0000100 0.000689 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.240 0.000333 0.00380 0.00634 0.00000232 0.00110 0.00311 0.00362 0.0000110 0.0000210 0.00193 0.00750 0.00340 0.0000248 <0.000500 <0.0100

Annual Mean 0.0236 0.0000649 0.00309 0.000569 0.000000603 0.000870 0.000746 0.00260 0.0000101 0.0000106 0.00130 0.00331 0.00305 0.00000914 <0.000200 <0.0100
Annual Median <0.0100 <0.0000500 0.00320 0.000130 <0.000000500 0.000853 0.000530 0.00265 <0.0000100 <0.0000100 0.00128 <0.00300 <0.00300 0.00000740 <0.000500 <0.0100

% < LRL 79% 95% 0% 32% 79% 0% 32% 0% 95% 95% 0% 84% 79% 42% 100% 100%
% > BCWQGc - 0% - 0% 5% 0% - 74% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39
Annual Minimum <0.0100 <0.0000500 0.00110 <0.000100 <0.000000500 0.000452 <0.000500 0.000488 <0.0000100 <0.0000100 0.000581 <0.00300 <0.00300 0.00000640 <0.000200 <0.0100
Annual Maximum 0.0310 0.0000810 0.00480 0.00140 0.00000115 0.00240 <0.000500 0.00188 0.0000110 <0.0000100 0.00197 0.0610 0.00400 0.0000226 <0.000500 0.0160

Annual Mean 0.0116 0.0000508 0.00327 0.000335 0.000000565 0.00118 <0.000500 0.00133 0.0000100 <0.0000100 0.00149 0.00492 0.00303 0.0000118 0.000267 0.0102
Annual Median <0.0100 <0.0000500 0.00340 0.000170 <0.000000500 0.00124 <0.000500 0.00150 <0.0000100 <0.0000100 0.00167 <0.00300 <0.00300 0.0000118 0.000220 <0.0100

% < LRL 79% 97% 0% 28% 74% 0% 100% 0% 97% 100% 0% 64% 95% 0% 90% 97%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum <0.0100 <0.0000500 0.00410 0.00108 <0.000000500 0.00100 <0.000500 0.00125 <0.0000100 <0.0000100 0.000749 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.440 0.000273 0.00610 0.0284 0.00000183 0.0139 0.000850 0.00276 <0.0000100 0.0000160 0.00127 0.00660 <0.00300 <0.0000100 <0.000500 <0.0100

Annual Mean 0.0585 0.0000667 0.00541 0.00507 0.000000616 0.00226 0.000525 0.00203 <0.0000100 0.0000104 0.00100 0.00347 <0.00300 0.00000581 0.000240 <0.0100
Annual Median 0.0230 <0.0000500 0.00560 0.00262 <0.000000500 0.00140 <0.000500 0.00189 <0.0000100 <0.0000100 0.000978 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100

% < LRL 7% 79% 0% 0% 71% 0% 93% 0% 100% 93% 0% 86% 100% 57% 93% 100%
% > BCWQGc - 0% - 0% 7% 0% - 43% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 56 56 56 56 56 56 56 63 56 56 56 56 56 56 56 56
Annual Minimum <0.0100 <0.0000500 0.0182 <0.000100 <0.000000500 0.00138 0.00608 0.0142 <0.0000100 <0.0000100 0.00178 0.00820 <0.00300 0.000183 0.000230 <0.0100
Annual Maximum 0.145 0.000216 0.0591 0.00432 0.00000128 0.00241 0.0165 0.140 <0.0000100 0.0000220 0.00806 0.0333 0.00950 0.000904 0.000790 <0.0100

Annual Mean 0.0149 0.0000541 0.0429 0.000420 0.000000545 0.00169 0.00877 0.0425 <0.0000100 0.0000129 0.00367 0.0132 0.00312 0.000320 0.000360 <0.0100
Annual Median <0.0100 <0.0000500 0.0436 0.000200 <0.000000500 0.00164 0.00845 0.0430 <0.0000100 0.0000130 0.00371 0.0120 <0.00300 0.000292 0.000340 <0.0100

% < LRL 82% 93% 0% 7% 84% 0% 0% 0% 100% 9% 0% 2% 98% 0% 73% 100%
% > BCWQGc - 0% - 0% 2% 0% - 100% 0% 0% 0% 0% 0% 5% 14% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 89% - - - - - 36% - -
% > Level 2 EVWQP Benchmark - - - - - - 4% 5% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51
Annual Minimum <0.0100 <0.0000500 0.0220 <0.000100 0.000000820 0.00121 0.0162 0.223 <0.0000100 0.0000210 0.00772 0.00440 <0.00300 0.0000513 0.000530 <0.0100
Annual Maximum <0.0200 0.000129 0.0396 0.00267 0.00000124 0.00565 0.0487 0.564 <0.0000200 0.0000330 0.0215 0.131 0.00430 0.00344 0.00182 <0.0200

Annual Mean 0.0105 0.0000515 0.0320 0.000512 0.00000108 0.00343 0.0257 0.408 <0.0000100 0.0000259 0.0163 0.0383 0.00303 0.000990 0.000852 0.0101
Annual Median <0.0100 <0.0000500 0.0336 0.000130 0.00000111 0.00393 0.0202 0.448 <0.0000100 0.0000260 0.0182 0.0159 <0.00300 0.000557 0.000830 <0.0100

% < LRL 75% 98% 0% 45% 0% 0% 0% 0% 100% 0% 0% 6% 98% 0% 0% 96%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 94% 0% 0% 55% 57% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 14% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 59% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 100% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 41% - - - - - - - - -

n 57 57 57 57 57 57 57 87 57 57 57 57 57 57 57 57
Annual Minimum <0.0100 <0.0000500 0.00220 0.000550 <0.000000500 0.000963 <0.000500 0.000892 <0.0000100 <0.0000100 0.00114 <0.00300 <0.00100 0.00000900 0.000230 <0.0100
Annual Maximum 0.334 0.000303 0.0599 0.0668 0.00000236 0.00704 0.0112 0.101 <0.0000100 0.0000250 0.00627 0.0226 0.00320 0.000511 0.000680 0.132

Annual Mean 0.0904 0.0000553 0.0410 0.0261 0.000000561 0.00388 0.00732 0.0352 <0.0000100 0.0000113 0.00423 0.0103 0.00104 0.000232 0.000330 0.0122
Annual Median 0.0680 <0.0000500 0.0423 0.0251 <0.000000500 0.00382 0.00735 0.0331 <0.0000100 0.0000100 0.00423 0.0100 <0.00300 0.000218 0.000320 <0.0100

% < LRL 4% 95% 0% 0% 89% 0% 2% 0% 100% 46% 0% 2% 98% 0% 77% 96%
% > BCWQGc - 0% - 0% 2% 0% - 99% 0% 0% 0% 0% 0% 2% 9% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 98% 93% - - - - - 23% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 5% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

Table B.6: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

LC_LC1 (RG_LI24)

LC_SLC (RG_SLINE)

LC_GRCK

LC_LCUSWLC 
(RG_LCUT)

LC_WLC  (RG_LCUT)

LC_LC3 (RG_LILC3)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.6: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

n 6 6 5 5 56 56 56 56 6 6 6 6 6 6 6 6 6 6
Annual Minimum 541 8.15 7.67 10.1 133 <0.0250 <0.00100 <0.00500 198 5.87 0.208 0.000170 <0.000100 0.0519 <0.0000200 0.0120 0.000140 <0.000100
Annual Maximum 775 8.41 8.35 12.6 251 13.1 0.0742 0.162 339 22.9 0.276 0.000290 0.000170 0.0668 <0.0000200 0.0140 0.000200 <0.000100

Annual Mean 652 8.32 8.11 11.6 189 7.67 0.00328 0.0144 269 12.7 0.241 0.000217 0.000130 0.0608 <0.0000200 0.0128 0.000167 <0.000100
Annual Median 652 8.36 8.15 11.9 193 7.81 <0.00100 0.00735 266 11.6 0.237 0.000205 0.000130 0.0637 <0.0000200 0.0130 0.000160 <0.000100

% < LRL 0% 0% 0% 0% 0% 1.8% 63% 32% 0% 0% 0% 0% 33% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 98% 2% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 2% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 50% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 9% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 54 54 53 53 54 54 54 54 54 54 54 54 54 54 54 54 54 54
Annual Minimum 228 6.65 7.49 10.1 100 2.77 <0.00100 <0.00500 73.5 1.72 <0.100 0.000150 <0.000100 0.0269 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 760 8.50 8.47 14.2 224 11.9 0.0150 0.0499 340 23.4 0.272 0.000230 0.000190 0.0850 <0.0000200 0.0140 0.000640 0.000160

Annual Mean 552 8.25 8.13 11.5 186 7.34 0.00203 0.0127 219 10.9 0.222 0.000188 0.000121 0.0616 <0.0000200 0.0118 0.000191 0.000101
Annual Median 566 8.27 8.16 11.5 191 7.67 0.00100 0.00690 226 10.4 0.230 0.000190 0.000120 0.0638 <0.0000200 0.0120 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 57% 39% 0% 0% 2% 0% 28% 0% 100% 17% 4% 98%
% > BCWQGc - 0% 0% 0% 0% 98% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Annual Minimum 445 8.24 7.60 10.7 183 5.74 <0.00100 <0.00500 161 7.62 0.149 0.000130 0.000110 0.0624 <0.0000200 0.0110 0.000120 <0.000100
Annual Maximum 652 8.34 8.29 13.4 225 8.30 <0.00500 0.00940 254 15.1 0.249 0.000170 0.000160 0.0818 <0.0000200 0.0130 0.000180 <0.000100

Annual Mean 558 8.28 8.01 12.5 197 6.70 0.00128 0.00608 217 11.4 0.220 0.000152 0.000126 0.0731 <0.0000200 0.0122 0.000144 <0.000100
Annual Median 585 8.26 8.03 12.7 189 6.51 0.00120 0.00510 241 12.4 0.234 0.000150 0.000120 0.0766 <0.0000200 0.0120 0.000140 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 40% 20% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 60 60 59 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Annual Minimum 226 8.11 7.64 9.55 126 2.18 <0.00100 <0.00500 57.9 1.51 0.182 0.000110 <0.000100 0.0297 <0.0000200 <0.0100 0.000130 <0.000100
Annual Maximum 628 8.53 8.65 16.1 248 8.09 0.00520 0.116 242 15.6 0.332 0.000200 0.000240 0.0854 <0.0000200 0.0140 0.000610 <0.000100

Annual Mean 459 8.34 8.29 11.7 176 5.56 0.00137 0.0119 171 8.14 0.273 0.000153 0.000133 0.0631 <0.0000200 0.0110 0.000203 <0.000100
Annual Median 484 8.33 8.31 11.7 178 5.80 0.00100 0.00580 182 8.52 0.284 0.000150 0.000130 0.0655 <0.0000200 0.0110 0.000180 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 45% 37% 0% 0% 0% 0% 8% 0% 100% 23% 0% 100%
% > BCWQGc - 0% 0% 0% 0% 97% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Annual Minimum 489 8.22 7.10 10.7 197 9.18 0.00110 <0.00500 160 1.33 0.150 <0.000100 <0.000100 0.0979 <0.0000200 <0.0100 0.000110 <0.000100
Annual Maximum 597 8.37 8.26 15.4 272 11.4 0.00670 0.0475 232 2.27 0.186 0.000110 0.000150 0.109 <0.0000200 <0.0100 0.000140 0.000140

Annual Mean 557 8.29 7.84 12.9 216 10.3 0.00326 0.0211 201 1.82 0.168 0.000102 0.000112 0.104 <0.0000200 <0.0100 0.000124 0.000108
Annual Median 564 8.28 7.92 13.1 204 10.2 0.00280 0.00830 208 1.80 0.163 <0.000100 0.000100 0.104 <0.0000200 <0.0100 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 20% 0% 0% 0% 60% 40% 0% 100% 100% 0% 80%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 44 44 43 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44
Annual Minimum 261 6.88 7.21 9.37 140 4.04 <0.00100 <0.00500 81.7 0.990 0.123 <0.000100 <0.000100 0.0559 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 586 8.51 8.43 15.4 257 11.3 0.00930 0.0480 238 4.90 0.241 0.000200 0.000250 0.108 <0.0000200 0.0110 0.000440 0.000240

Annual Mean 486 8.27 8.18 11.9 192 8.27 0.00276 0.0131 176 3.30 0.200 0.000119 0.000124 0.0890 <0.0000200 0.0101 0.000177 0.000110
Annual Median 520 8.30 8.22 11.9 191 8.76 0.00230 0.00710 192 3.76 0.208 0.000110 0.000110 0.0928 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 16% 36% 0% 0% 0% 30% 39% 0% 100% 89% 5% 70%
% > BCWQGc - 0% 0% 0% 0% 100% 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

WL_DCP_SP24 
(RG_LISP24)

LC_LCDSSLCC 
(RG_LIDSL)

LC_LCC (RG_LIDCOM)

LC_LC4 (RG_LI8)

LC_LC6 (RG_FRUL)

LC_LC5 (RG_FO23)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.6: Summary of Water Chemistry Data for Key Parameters in Management Unit 2,  RAEMP, 2019

n 6 6 6 6 6 6 6 18 6 6 6 6 6 6 6 6
Annual Minimum <0.0100 <0.0000500 0.0295 0.00271 <0.000000500 0.00169 0.00337 0.0144 <0.0000100 <0.0000100 0.00286 <0.00300 0.00160 0.0000830 <0.000200 <0.0100
Annual Maximum 0.0610 <0.0000500 0.0410 0.0150 <0.000000500 0.00467 0.00560 0.0614 <0.0000100 0.0000110 0.00460 0.00770 <0.00300 0.000171 0.000850 <0.0100

Annual Mean 0.0273 <0.0000500 0.0350 0.00815 <0.000000500 0.00286 0.00452 0.0286 <0.0000100 0.0000102 0.00389 0.00520 0.00160 0.000119 0.000308 <0.0100
Annual Median 0.0230 <0.0000500 0.0348 0.00880 <0.000000500 0.00282 0.00457 0.0261 <0.0000100 <0.0000100 0.00420 0.00520 0.00160 0.000114 <0.000500 <0.0100

% < LRL 17% 100% 0% 0% 100% 0% 0% 0% 100% 83% 0% 17% 83% 0% 83% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 17% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 17% 89% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 54 54 54 54 54 54 54 62 54 54 54 54 54 54 54 54
Annual Minimum <0.0100 <0.0000500 0.0130 0.00102 <0.000000500 0.00119 0.00278 0.0126 <0.0000100 <0.0000100 0.00146 <0.00300 <0.00300 0.0000756 <0.000200 <0.0100
Annual Maximum 0.0730 0.0000520 0.0408 0.0116 0.00000123 0.00348 0.00559 0.0638 <0.0000100 <0.0000100 0.00426 0.00990 <0.00300 0.000201 0.000680 <0.0100

Annual Mean 0.0183 0.0000500 0.0288 0.00446 0.000000538 0.00231 0.00366 0.0306 <0.0000100 <0.0000100 0.00310 0.00550 <0.00300 0.000118 0.000297 <0.0100
Annual Median 0.0150 <0.0000500 0.0302 0.00408 <0.000000500 0.00236 0.00363 0.0314 <0.0000100 <0.0000100 0.00325 0.00530 <0.00300 0.000108 0.000240 <0.0100

% < LRL 20% 98% 0% 0% 87% 0% 0% 0% 100% 100% 0% 6% 100% 0% 83% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 4% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 2% 87% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Annual Minimum <0.0100 <0.0000500 0.0236 0.000850 <0.000000500 0.00192 0.00187 0.0244 <0.0000100 <0.0000100 0.00251 <0.00300 <0.00300 0.0000600 <0.000200 <0.0100
Annual Maximum 0.0180 <0.0000500 0.0305 0.00266 0.000000525 0.00261 0.00343 0.0351 <0.0000100 <0.0000100 0.00327 0.00550 <0.00300 0.000117 <0.000500 <0.0100

Annual Mean 0.0130 <0.0000500 0.0270 0.00173 0.000000505 0.00227 0.00247 0.0286 <0.0000100 <0.0000100 0.00298 0.00350 <0.00300 0.0000812 <0.000200 <0.0100
Annual Median <0.0100 <0.0000500 0.0263 0.00149 <0.000000500 0.00225 0.00239 0.0270 <0.0000100 <0.0000100 0.00315 <0.00300 <0.00300 0.0000731 <0.000500 <0.0100

% < LRL 60% 100% 0% 0% 80% 0% 0% 0% 100% 100% 0% 80% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 60 60 60 60 61 60 60 64 60 60 60 60 60 60 60 60
Annual Minimum <0.0100 <0.0000500 0.0113 0.000340 <0.000000500 0.00119 0.00196 0.0103 <0.0000100 <0.0000100 0.00132 <0.00300 <0.00300 0.0000135 <0.000200 <0.0100
Annual Maximum 0.102 0.000108 0.0286 0.00632 0.00000129 0.00259 0.00379 0.0411 <0.0000100 <0.0000100 0.00343 0.0420 0.00320 0.0000895 <0.000500 <0.0100

Annual Mean 0.0132 0.0000515 0.0227 0.00134 0.000000529 0.00197 0.00255 0.0228 <0.0000100 <0.0000100 0.00257 0.00544 0.00300 0.0000371 0.000231 <0.0100
Annual Median <0.0100 <0.0000500 0.0241 0.00126 <0.000000500 0.00204 0.00248 0.0231 <0.0000100 <0.0000100 0.00264 0.00450 <0.00300 0.0000334 <0.000200 <0.0100

% < LRL 70% 95% 0% 2% 89% 0% 0% 0% 100% 100% 0% 8% 98% 0% 90% 100%
% > BCWQGc - 0% - 0% 2% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 73% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Annual Minimum <0.0100 <0.0000500 0.0142 0.000270 <0.000000500 0.000819 <0.000500 0.0414 <0.0000100 <0.0000100 0.00195 <0.00300 <0.00300 0.00000820 <0.000200 <0.0100
Annual Maximum 0.0100 <0.0000500 0.0213 0.00290 <0.000000500 0.00103 0.000640 0.0548 <0.0000100 <0.0000100 0.00230 <0.00300 <0.00300 0.0000153 <0.000500 <0.0100

Annual Mean 0.0100 <0.0000500 0.0176 0.00111 <0.000000500 0.000922 0.000532 0.0494 <0.0000100 <0.0000100 0.00209 <0.00300 <0.00300 0.0000108 <0.000200 <0.0100
Annual Median <0.0100 <0.0000500 0.0179 0.000540 <0.000000500 0.000955 <0.000500 0.0514 <0.0000100 <0.0000100 0.00203 <0.00300 <0.00300 0.0000106 <0.000500 <0.0100

% < LRL 60% 100% 0% 0% 100% 0% 60% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44
Annual Minimum <0.0100 <0.0000500 0.0122 0.000270 <0.000000500 0.000885 <0.000500 0.0174 <0.0000100 <0.0000100 0.00131 <0.00300 <0.00300 0.00000770 <0.000200 <0.0100
Annual Maximum 0.264 0.000273 0.0236 0.0237 0.00000210 0.00132 0.00192 0.0499 0.0000110 0.0000100 0.00255 0.00600 0.00530 0.0000395 <0.000500 <0.0100

Annual Mean 0.0342 0.0000638 0.0183 0.00293 0.000000595 0.00117 0.000956 0.0375 0.0000100 0.0000100 0.00212 0.00320 0.00305 0.0000172 0.000269 <0.0100
Annual Median 0.0115 <0.0000500 0.0190 0.00125 <0.000000500 0.00119 0.000905 0.0412 <0.0000100 <0.0000100 0.00226 <0.00300 <0.00300 0.0000155 0.000250 <0.0100

% < LRL 41% 82% 0% 0% 86% 0% 2% 0% 98% 95% 0% 84% 98% 0% 91% 100%
% > BCWQGc - 0% - 0% 7% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 98% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

WL_DCP_SP24 
(RG_LISP24)

LC_LCDSSLCC 
(RG_LIDSL)

LC_LCC (RG_LIDCOM)

LC_LC4 (RG_LI8)

LC_LC6 (RG_FRUL)

LC_LC5 (RG_FO23)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 29 30 36 36 29 30 30 29 30 30 30 29 29 29 29 29 29 29
Annual Minimum 134 8.12 6.94 7.35 120 0.0210 <0.00100 <0.00500 12.2 0.240 <0.0200 <0.000100 <0.000100 0.0376 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 222 8.44 9.59 12.3 155 0.143 <0.00100 0.0178 24.7 2.10 0.172 <0.000500 0.00139 0.0707 0.000130 <0.0500 0.00395 0.00112

Annual Mean 176 8.31 8.22 10.2 143 0.0767 <0.00100 0.00620 18.4 0.352 0.138 0.000105 0.000214 0.0476 0.0000269 <0.0100 0.000572 0.000168
Annual Median 174 8.30 8.25 10.1 145 0.0743 <0.00100 <0.00500 18.5 0.270 0.143 <0.000100 0.000120 0.0479 <0.0000200 <0.0100 0.000280 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 66% 0% 47% 3% 93% 28% 0% 83% 100% 3% 79%
% > BCWQGc - 0% 3% 3% 0% - 0% 7% 0% 0% - 0% - 0% 0% 0% 10% 0%
% > BCWQGd - - - 3% - 0% 0% 7% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 12 12 18 18 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 137 8.22 7.46 8.29 118 0.0123 <0.00100 <0.00500 14.3 0.250 0.0930 <0.000100 0.000100 0.0389 <0.0000200 <0.0100 0.000220 <0.000100
Annual Maximum 303 8.45 8.52 12.3 254 0.418 0.00240 <0.0130 41.2 0.840 0.247 0.000130 0.000950 0.0867 0.0000840 <0.0100 0.00271 0.000700

Annual Mean 190 8.34 8.23 10.5 153 0.146 0.00112 0.00592 23.5 0.351 0.148 0.000103 0.000209 0.0526 0.0000253 <0.0100 0.000529 0.000150
Annual Median 176 8.33 8.32 10.5 150 0.108 <0.00100 <0.00500 22.2 0.295 0.148 <0.000100 0.000145 0.0500 <0.0000200 <0.0100 0.000305 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 92% 67% 0% 42% 0% 83% 0% 0% 92% 100% 0% 92%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 8% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 12 12 20 20 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 156 8.24 7.59 7.87 127 0.00750 <0.00100 <0.00500 15.9 0.260 0.120 <0.000100 <0.000100 0.0379 <0.0000200 <0.0100 0.000230 <0.000100
Annual Maximum 352 8.47 8.45 12.4 187 4.15 0.00100 0.0154 87.1 0.820 0.166 0.000240 0.000660 0.0621 0.0000600 <0.0100 0.00192 0.000430

Annual Mean 204 8.35 8.15 10.2 149 0.775 0.00100 0.00606 28.7 0.348 0.145 0.000115 0.000190 0.0489 0.0000237 <0.0100 0.000473 0.000133
Annual Median 185 8.34 8.24 10.2 148 0.128 <0.00100 <0.00500 20.7 0.280 0.146 <0.000100 0.000125 0.0476 <0.0000200 <0.0100 0.000280 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 92% 67% 0% 50% 0% 75% 17% 0% 83% 100% 0% 83%
% > BCWQGc - 0% 0% 5% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 8% 0%
% > BCWQGd - - - 5% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 17% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 181 8.41 7.74 9.58 142 0.00800 <0.00100 <0.00500 15.8 <0.500 0.123 <0.000100 0.000120 0.0488 <0.0000200 <0.0100 0.000240 <0.000100
Annual Maximum 181 8.41 7.74 9.58 142 0.00800 <0.00100 <0.00500 15.8 <0.500 0.123 <0.000100 0.000120 0.0488 <0.0000200 <0.0100 0.000240 <0.000100

Annual Mean 181 8.41 7.74 9.58 142 0.00800 <0.00100 <0.00500 15.8 <0.500 0.123 <0.000100 0.000120 0.0488 <0.0000200 <0.0100 0.000240 <0.000100
Annual Median 181 8.41 7.74 9.58 142 0.00800 <0.00100 <0.00500 15.8 <0.500 0.123 <0.000100 0.000120 0.0488 <0.0000200 <0.0100 0.000240 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 100% 0% 100% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 1,450 8.33 - - 229 14.1 0.00910 0.00970 794 15.3 <0.100 0.000160 0.000210 0.0904 <0.0000200 0.0190 0.000130 <0.000100
Annual Maximum 1,450 8.33 - - 229 14.1 0.00910 0.00970 794 15.3 <0.100 0.000160 0.000210 0.0904 <0.0000200 0.0190 0.000130 <0.000100

Annual Mean 1,450 8.33 - - 229 14.1 0.00910 0.00970 794 15.3 <0.100 0.000160 0.000210 0.0904 <0.0000200 0.0190 0.000130 <0.000100
Annual Median 1,450 8.33 - - 229 14.1 0.00910 0.00970 794 15.3 <0.100 0.000160 0.000210 0.0904 <0.0000200 0.0190 0.000130 <0.000100

% < LRL 0% 0% - - 0% 0.0% 0% 0% 0% 0% 100% 0% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% - - 0% - 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - - - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.7: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

RG_UCWER 
(RG_UCWER)

GH_ER2 (RG_ELUGH)

GH_ERSC4

GH_ER1A

RG_ERSC5

RG_GH-SCW3

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29
Annual Minimum <0.0100 <0.0000500 0.00120 0.000850 <0.000000500 0.000891 <0.000500 0.000605 <0.0000100 <0.0000100 0.000560 <0.00300 0.00190 <0.00000500 <0.000200 <0.0100
Annual Maximum 2.61 0.00171 <0.00500 0.180 0.00000964 0.00113 0.00501 0.00113 <0.0000500 0.0000800 0.000960 0.0211 0.00830 0.00000980 <0.000500 <0.0100

Annual Mean 0.215 0.000176 0.00185 0.0148 0.00000123 0.000993 0.000807 0.000812 0.0000118 0.0000144 0.000737 0.00427 0.00281 0.00000639 <0.000200 <0.0100
Annual Median 0.0200 <0.0000500 0.00175 0.00286 <0.000000500 0.000992 <0.000500 0.000803 <0.0000100 <0.0000100 0.000723 <0.00300 0.00260 0.00000630 <0.000500 <0.0100

% < LRL 24% 72% 3% 0% 72% 0% 79% 0% 90% 83% 0% 83% 69% 31% 100% 100%
% > BCWQGc - 0% - 0% 28% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 10% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum <0.0100 <0.0000500 0.00130 0.00139 <0.000000500 0.000970 <0.000500 0.000579 <0.0000100 <0.0000100 0.000606 <0.00300 0.00230 <0.00000500 <0.000200 <0.0100
Annual Maximum 1.65 0.000998 0.00360 0.0921 0.00000571 0.00188 0.00320 0.00194 0.0000300 0.0000520 0.00149 0.0132 0.00510 0.00000900 <0.000500 <0.0100

Annual Mean 0.179 0.000138 0.00217 0.0112 0.000000965 0.00111 0.000892 0.00103 0.0000117 0.0000135 0.000828 0.00396 0.00262 0.00000637 <0.000200 <0.0100
Annual Median 0.0245 <0.0000500 0.00180 0.00258 <0.000000500 0.00104 <0.000500 0.000897 <0.0000100 <0.0000100 0.000779 <0.00300 0.00230 0.00000590 <0.000500 <0.0100

% < LRL 25% 75% 0% 0% 67% 0% 67% 0% 92% 92% 0% 75% 75% 25% 100% 100%
% > BCWQGc - 0% - 0% 8% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 8% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum <0.0100 <0.0000500 0.00110 0.000680 <0.000000500 0.000965 <0.000500 0.000594 <0.0000100 <0.0000100 0.000630 <0.00300 0.00240 <0.00000500 <0.000200 <0.0100
Annual Maximum 1.13 0.000689 0.0109 0.0607 0.00000460 0.00179 0.00231 0.00761 0.0000200 0.0000370 0.00152 0.00840 0.00370 0.0000180 <0.000500 <0.0100

Annual Mean 0.158 0.000123 0.00346 0.00919 0.000000955 0.00112 0.000932 0.00201 0.0000108 0.0000125 0.000860 0.00345 0.00255 0.00000800 <0.000200 <0.0100
Annual Median 0.0225 <0.0000500 0.00180 0.00290 <0.000000500 0.00103 <0.000500 0.00101 <0.0000100 <0.0000100 0.000772 <0.00300 0.00250 0.00000740 <0.000500 <0.0100

% < LRL 25% 75% 0% 0% 58% 0% 58% 0% 92% 83% 0% 83% 75% 33% 100% 100%
% > BCWQGc - 0% - 0% 8% 0% - 17% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 8% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0210 <0.0000500 0.00160 0.00211 <0.000000500 0.00101 <0.000500 0.000636 <0.0000100 <0.0000100 0.000677 <0.00300 <0.00300 0.00000600 <0.000500 <0.0100
Annual Maximum 0.0210 <0.0000500 0.00160 0.00211 <0.000000500 0.00101 <0.000500 0.000636 <0.0000100 <0.0000100 0.000677 <0.00300 <0.00300 0.00000600 <0.000500 <0.0100

Annual Mean 0.0210 <0.0000500 0.00160 0.00211 <0.000000500 0.00101 <0.000500 0.000636 <0.0000100 <0.0000100 0.000677 <0.00300 <0.00300 0.00000600 <0.000500 <0.0100
Annual Median 0.0210 <0.0000500 0.00160 0.00211 <0.000000500 0.00101 <0.000500 0.000636 <0.0000100 <0.0000100 0.000677 <0.00300 <0.00300 0.00000600 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0870 0.0000630 0.0201 0.00535 0.00000214 0.00123 0.00167 0.139 <0.0000100 0.0000100 0.00440 <0.00300 <0.00300 0.0000194 <0.000500 <0.0100
Annual Maximum 0.0870 0.0000630 0.0201 0.00535 0.00000214 0.00123 0.00167 0.139 <0.0000100 0.0000100 0.00440 <0.00300 <0.00300 0.0000194 <0.000500 <0.0100

Annual Mean 0.0870 0.0000630 0.0201 0.00535 0.00000214 0.00123 0.00167 0.139 <0.0000100 0.0000100 0.00440 <0.00300 <0.00300 0.0000194 <0.000500 <0.0100
Annual Median 0.0870 0.0000630 0.0201 0.00535 0.00000214 0.00123 0.00167 0.139 <0.0000100 0.0000100 0.00440 <0.00300 <0.00300 0.0000194 <0.000500 <0.0100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 100% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 100% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

Table B.7: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

RG_GH-SCW3

RG_UCWER 
(RG_UCWER)

GH_ER2 (RG_ELUGH)

GH_ERSC4

GH_ER1A

RG_ERSC5

Page 2 of 4



Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.7: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

n 6 6 11 11 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum 186 8.30 7.50 9.18 131 0.396 <0.00100 <0.00500 34.6 <0.500 0.110 <0.000100 0.000230 0.0414 <0.0000200 <0.0100 0.000270 <0.000100
Annual Maximum 513 8.39 8.39 11.7 177 3.01 <0.00500 0.00870 183 6.43 0.163 0.000150 0.000450 0.0674 0.0000380 0.0150 0.00127 0.000260

Annual Mean 298 8.34 8.21 10.0 147 1.34 0.00112 0.00562 86.5 2.46 0.130 0.000113 0.000330 0.0530 0.0000250 0.0115 0.000730 0.000173
Annual Median 224 8.34 8.25 10.0 133 0.650 <0.00100 <0.00500 42.0 0.675 0.124 0.000100 0.000330 0.0485 0.0000220 <0.0100 0.000725 0.000190

% < LRL 0% 0% 0% 0% 0% 0.0% 83% 83% 0% 33% 0% 50% 0% 0% 50% 67% 0% 17%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 17% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 17% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 14 14 27 27 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum 531 8.06 8.05 9.81 162 3.28 0.00260 <0.00500 218 7.39 0.0840 0.000140 0.000200 0.0690 <0.0000200 0.0160 <0.000100 <0.000100
Annual Maximum 1,820 8.48 8.69 17.1 248 17.7 0.0548 0.0515 1,020 16.9 <0.200 0.000310 0.000360 0.101 <0.0000200 0.0320 0.000340 0.000210

Annual Mean 1,250 8.29 8.37 11.4 204 11.1 0.0173 0.0191 668 12.9 0.0873 0.000191 0.000270 0.0835 <0.0000200 0.0235 0.000133 0.000112
Annual Median 1,300 8.28 8.35 11.1 199 11.8 0.0143 0.0145 634 13.8 0.0840 0.000190 0.000270 0.0846 <0.0000200 0.0225 <0.000100 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 21% 7% 0% 0% 86% 0% 0% 0% 100% 0% 64% 71%
% > BCWQGc - 0% 0% 0% 0% - 0% 14% 86% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 14% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 86% - - - - 100% - - 86% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 86% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 35 35 32 32 35 35 35 35 35 35 35 35 35 35 35 35 35 35
Annual Minimum 160 8.07 7.71 7.13 129 0.174 <0.00100 <0.00500 18.4 0.280 0.0960 <0.000100 <0.000100 0.0409 <0.0000200 <0.0100 0.000250 <0.000100
Annual Maximum 234 8.43 8.38 12.9 161 0.762 0.00220 0.0329 44.8 0.840 0.163 0.000160 0.00154 0.0795 0.000139 <0.0100 0.00418 0.00128

Annual Mean 194 8.30 8.11 10.2 149 0.344 0.00104 0.00654 28.2 0.435 0.138 0.000106 0.000248 0.0566 0.0000283 <0.0100 0.000693 0.000182
Annual Median 194 8.31 8.14 10.1 150 0.280 <0.00100 <0.00500 24.4 0.410 0.140 <0.000100 0.000130 0.0574 <0.0000200 <0.0100 0.000310 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 94% 77% 0% 49% 0% 83% 23% 0% 83% 100% 6% 71%
% > BCWQGc - 0% 0% 6% 0% - 0% 0% 0% 0% - 0% - 0% 3% 0% 17% 0%
% > BCWQGd - - - 6% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 27 28 27 27 27 28 28 27 28 28 28 27 27 27 27 27 27 27
Annual Minimum 155 8.15 7.48 7.43 129 0.149 <0.00100 <0.00500 17.2 0.380 0.0990 <0.000100 <0.000100 0.0441 <0.0000200 <0.0100 0.000230 <0.000100
Annual Maximum 239 8.40 8.41 11.5 174 0.704 0.00110 0.0600 44.5 0.950 0.177 <0.000500 0.00295 0.124 0.000317 <0.0500 0.00910 0.00273

Annual Mean 199 8.29 8.21 9.93 151 0.348 0.00100 0.00817 28.8 0.567 0.143 0.000117 0.000356 0.0602 0.0000395 <0.0100 0.00125 0.000270
Annual Median 196 8.28 8.24 9.92 152 0.314 <0.00100 <0.00500 26.4 0.555 0.146 <0.000100 0.000130 0.0600 <0.0000200 <0.0100 0.000280 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 96% 70% 0% 29% 0% 70% 30% 0% 78% 100% 7% 67%
% > BCWQGc - 0% 0% 4% 0% - 0% 0% 0% 0% - 0% - 0% 4% 0% 22% 0%
% > BCWQGd - - - 4% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

GH_ER1 (RG_ELUEL)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_ERC (RG_EL20)

GH_ERSC2

RG_SCDTC

GH_TC2 (RG_THCK)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.7: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

n 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum 0.130 0.0000730 0.00260 0.00581 0.00000148 0.000967 0.000870 0.00388 <0.0000100 <0.0000100 0.000717 <0.00300 0.00240 0.00000710 <0.000200 <0.0100
Annual Maximum 0.664 0.000400 0.0107 0.0368 0.00000320 0.00125 0.00173 0.0300 0.0000110 0.0000250 0.00136 0.00520 0.103 0.0000721 0.000590 0.231

Annual Mean 0.376 0.000235 0.00552 0.0186 0.00000220 0.00110 0.00135 0.0130 0.0000102 0.0000150 0.000996 0.00370 0.0203 0.0000226 0.000265 0.0468
Annual Median 0.382 0.000246 0.00365 0.0166 0.00000204 0.00106 0.00138 0.00542 <0.0000100 0.0000140 0.000902 0.00355 0.00395 0.0000140 <0.000500 <0.0100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 83% 33% 0% 33% 0% 0% 83% 83%
% > BCWQGc - 0% - 0% 100% 0% - 100% 0% 0% 0% 0% 17% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 17% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 33% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum 0.0140 <0.0000500 0.0100 0.00158 <0.000000500 0.00103 0.00148 0.0348 <0.0000100 <0.0000100 0.00120 <0.00300 0.00120 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.340 0.000234 0.0319 0.0203 <0.00000500 0.00154 0.00264 0.170 <0.0000100 0.0000140 0.00611 0.00620 0.00890 0.0000667 <0.000500 0.0210

Annual Mean 0.0626 0.0000678 0.0219 0.00986 0.000000878 0.00132 0.00218 0.114 <0.0000100 0.0000105 0.00378 0.00333 0.00247 0.0000210 0.000277 0.0109
Annual Median 0.0225 <0.0000500 0.0224 0.00965 0.000000580 0.00136 0.00220 0.106 <0.0000100 <0.0000100 0.00358 <0.00300 0.00150 0.0000140 0.000265 <0.0100

% < LRL 0% 71% 0% 0% 43% 0% 0% 0% 100% 71% 0% 86% 64% 14% 79% 86%
% > BCWQGc - 0% - 0% 21% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 86% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35
Annual Minimum <0.0100 <0.0000500 0.00200 0.000240 <0.000000500 0.000919 <0.000500 0.00105 <0.0000100 <0.0000100 0.000611 <0.00300 0.00160 <0.00000500 <0.000200 <0.0100
Annual Maximum 2.81 0.0208 0.00460 0.193 0.0000102 0.00126 0.00532 0.00313 0.0000400 0.0000860 0.00106 0.0229 0.00760 0.0000121 0.000520 <0.0100

Annual Mean 0.270 0.000768 0.00301 0.0164 0.00000143 0.00104 0.000934 0.00156 0.0000120 0.0000155 0.000831 0.00443 0.00271 0.00000753 0.000209 <0.0100
Annual Median 0.0270 <0.0000500 0.00290 0.00203 <0.000000500 0.00105 <0.000500 0.00138 <0.0000100 <0.0000100 0.000827 <0.00300 0.00250 0.00000720 <0.000200 <0.0100

% < LRL 31% 60% 0% 0% 60% 0% 54% 0% 86% 74% 0% 74% 60% 9% 94% 100%
% > BCWQGc - 3% - 0% 29% 0% - 17% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 9% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 3% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum <0.0100 <0.0000500 0.00200 0.000300 <0.000000500 0.000762 <0.000500 0.00103 <0.0000100 <0.0000100 0.000638 <0.00300 0.00190 <0.00000500 <0.000200 <0.0100
Annual Maximum 6.01 0.00423 0.00960 0.364 0.0000205 0.00144 0.0116 0.00292 0.000106 0.000170 0.00129 0.0506 0.00730 0.0000158 <0.000500 <0.0100

Annual Mean 0.485 0.000341 0.00302 0.0285 0.00000210 0.00102 0.00135 0.00160 0.0000154 0.0000225 0.000834 0.00600 0.00328 0.00000766 0.000230 <0.0100
Annual Median 0.0270 <0.0000500 0.00290 0.00206 <0.000000500 0.00101 <0.000500 0.00160 <0.0000100 <0.0000100 0.000825 <0.00300 0.00265 0.00000690 <0.000200 <0.0100

% < LRL 30% 63% 4% 0% 59% 0% 56% 0% 78% 70% 0% 74% 52% 15% 96% 100%
% > BCWQGc - 0% - 0% 37% 0% - 15% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 15% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 4% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_ERSC2

RG_SCDTC

GH_TC2 (RG_THCK)

GH_ERC (RG_EL20)

GH_ER1 (RG_ELUEL)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total 
Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total 
Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 243 7.99 7.29 11.2 149 0.126 <0.00100 <0.00500 48.6 <0.500 0.205 <0.000100 0.000220 0.0895 <0.0000200 <0.0100 0.000470 <0.000100
Annual Maximum 243 7.99 7.29 11.2 149 0.126 <0.00100 <0.00500 48.6 <0.500 0.205 <0.000100 0.000220 0.0895 <0.0000200 <0.0100 0.000470 <0.000100

Annual Mean 243 7.99 7.29 11.2 149 0.126 <0.00100 <0.00500 48.6 <0.500 0.205 <0.000100 0.000220 0.0895 <0.0000200 <0.0100 0.000470 <0.000100
Annual Median 243 7.99 7.29 11.2 149 0.126 <0.00100 <0.00500 48.6 <0.500 0.205 <0.000100 0.000220 0.0895 <0.0000200 <0.0100 0.000470 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 100% 0% 100% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 34 34 33 33 34 34 34 34 34 34 34 34 34 34 34 34 34 34
Annual Minimum 148 8.15 7.72 9.50 125 0.0226 <0.00100 <0.00500 11.9 0.250 0.133 <0.000100 <0.000100 0.0356 <0.0000200 <0.0100 0.000220 <0.000100
Annual Maximum 228 8.58 8.37 12.6 159 0.152 0.00710 0.0234 23.9 0.530 0.180 0.000210 0.00125 0.0672 0.000124 <0.0100 0.00380 0.000940

Annual Mean 174 8.31 8.07 10.7 143 0.0801 0.00120 0.0110 19.1 0.292 0.162 0.000105 0.000246 0.0471 0.0000278 <0.0100 0.000587 0.000167
Annual Median 172 8.28 8.07 10.4 144 0.0878 <0.00100 0.0102 20.3 0.280 0.161 <0.000100 0.000140 0.0474 <0.0000200 <0.0100 0.000310 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 94% 35% 0% 62% 0% 88% 6% 0% 85% 100% 6% 79%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 12% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 11 11 12 12 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum 142 8.20 7.82 4.80 131 0.0285 <0.00100 <0.00500 13.4 <0.500 0.135 <0.000100 0.000100 0.0399 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 204 8.47 8.80 11.3 162 0.223 <0.00100 0.0346 27.0 0.680 0.176 0.000200 0.00175 0.0777 0.000175 <0.0100 0.00499 0.00137

Annual Mean 176 8.35 8.24 9.53 144 0.0945 <0.00100 0.0148 19.2 0.516 0.162 0.000109 0.000356 0.0519 0.0000358 <0.0100 0.000979 0.000255
Annual Median 180 8.39 8.22 9.88 141 0.0665 <0.00100 0.0152 19.8 <0.500 0.168 <0.000100 0.000230 0.0491 <0.0000200 <0.0100 0.000620 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 100% 9% 0% 91% 0% 91% 0% 0% 73% 100% 9% 55%
% > BCWQGc - 0% 0% 8% 0% - 0% 0% 0% 0% - 0% - 0% 9% 0% 27% 0%
% > BCWQGd - - - 8% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Annual Minimum 150 8.20 7.44 8.90 125 0.0309 <0.00100 <0.00500 17.2 <0.500 0.132 <0.000100 0.000120 0.0396 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 532 8.48 8.47 11.3 198 11.9 0.0322 0.0232 188 1.45 0.176 0.000510 0.000950 0.0937 0.000116 0.0110 0.00274 0.000910

Annual Mean 209 8.34 8.15 10.1 145 1.25 0.00329 0.0118 35.8 0.565 0.157 0.000146 0.000290 0.0511 0.0000353 0.0101 0.000749 0.000209
Annual Median 188 8.38 8.18 9.95 140 0.482 <0.00100 0.0120 23.3 <0.500 0.160 <0.000100 0.000260 0.0472 <0.0000200 <0.0100 0.000460 0.000140

% < LRL 0% 0% 0% 0% 0% 0.0% 67% 13% 0% 87% 0% 67% 0% 0% 73% 93% 0% 47%
% > BCWQGc - 0% 0% 0% 0% - 7% 0% 0% 0% - 0% - 0% 0% 0% 13% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 7% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 7% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 189 8.43 - - 145 0.0236 <0.00100 <0.00500 19.2 <0.500 0.174 <0.000100 0.000150 0.0479 <0.0000200 <0.0100 0.000240 <0.000100
Annual Maximum 189 8.43 - - 145 0.0236 <0.00100 <0.00500 19.2 <0.500 0.174 <0.000100 0.000150 0.0479 <0.0000200 <0.0100 0.000240 <0.000100

Annual Mean 189 8.43 - - 145 0.0236 <0.00100 <0.00500 19.2 <0.500 0.174 <0.000100 0.000150 0.0479 <0.0000200 <0.0100 0.000240 <0.000100
Annual Median 189 8.43 - - 145 0.0236 <0.00100 <0.00500 19.2 <0.500 0.174 <0.000100 0.000150 0.0479 <0.0000200 <0.0100 0.000240 <0.000100

% < LRL 0% 0% - - 0% 0% 100% 100% 0% 100% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% - - 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - - - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 9 9 6 6 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Annual Minimum 354 8.17 7.05 8.76 148 2.03 <0.00100 0.00590 126 1.84 0.0720 <0.000100 0.000160 0.0518 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 1,710 8.47 8.39 13.6 285 20.6 0.0346 0.0562 1,030 19.2 0.162 <0.000200 0.000730 0.106 0.0000550 0.0290 0.00158 0.000420

Annual Mean 1,090 8.38 8.03 10.9 210 10.8 0.0113 0.0267 556 11.2 0.108 0.000123 0.000264 0.0702 0.0000239 0.0160 0.000334 0.000136
Annual Median 1,310 8.39 8.19 10.9 217 12.9 0.00720 0.0232 681 15.7 0.100 0.000120 0.000200 0.0694 <0.0000200 0.0140 <0.000200 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 11% 0% 0% 0% 0% 56% 11% 0% 89% 33% 56% 89%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 67% 0% - 0% - 0% 0% 0% 11% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 56% - - - - 67% - - 67% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 67% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.8: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

RG_UCWER 
(RG_UCWER)

GH_ER2 (RG_ELUGH)

GH_ERSC4

GH_ER1A

RG_ERSC5

RG_GH-SCW3

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for 
that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00120 0.000650 <0.000000500 0.00135 <0.000500 0.00281 <0.0000100 <0.0000100 0.00181 <0.00300 <0.00300 0.00000590 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00120 0.000650 <0.000000500 0.00135 <0.000500 0.00281 <0.0000100 <0.0000100 0.00181 <0.00300 <0.00300 0.00000590 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00120 0.000650 <0.000000500 0.00135 <0.000500 0.00281 <0.0000100 <0.0000100 0.00181 <0.00300 <0.00300 0.00000590 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00120 0.000650 <0.000000500 0.00135 <0.000500 0.00281 <0.0000100 <0.0000100 0.00181 <0.00300 <0.00300 0.00000590 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 34 34 34 34 33 34 34 34 34 34 34 34 34 34 34 34
Annual Minimum <0.0100 <0.0000500 <0.00100 0.000810 <0.000000500 0.000608 <0.000500 0.000608 <0.0000100 <0.0000100 0.000591 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 2.34 0.00164 0.00330 0.121 0.00000765 0.00110 0.00447 0.00122 0.0000510 0.0000830 0.00103 0.0185 0.00750 0.0000103 <0.000500 <0.0100

Annual Mean 0.222 0.000187 0.00179 0.0142 0.00000101 0.000974 0.000834 0.000862 0.0000118 0.0000144 0.000749 0.00408 0.00331 0.00000646 <0.000500 <0.0100
Annual Median 0.0265 <0.0000500 0.00175 0.00213 <0.000000500 0.000984 <0.000500 0.000881 <0.0000100 <0.0000100 0.000760 <0.00300 <0.00300 0.00000605 <0.000500 <0.0100

% < LRL 35% 62% 3% 0% 64% 0% 68% 0% 91% 85% 0% 82% 85% 26% 100% 100%
% > BCWQGc - 0% - 0% 12% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 6% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum <0.0100 <0.0000500 0.00170 0.000610 <0.000000500 0.000930 <0.000500 0.000683 <0.0000100 <0.0000100 0.000661 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 3.34 0.00228 0.00420 0.165 0.0000111 0.00117 0.00630 0.00125 0.0000630 0.000105 0.00109 0.0277 0.00590 0.0000116 <0.000500 <0.0100

Annual Mean 0.494 0.000356 0.00227 0.0245 0.00000210 0.00102 0.00123 0.000926 0.0000150 0.0000211 0.000793 0.00611 0.00368 0.00000789 <0.000500 <0.0100
Annual Median 0.169 0.000166 0.00190 0.00959 0.000000690 0.00102 0.000570 0.000883 <0.0000100 <0.0000100 0.000766 <0.00300 <0.00300 0.00000720 <0.000500 <0.0100

% < LRL 18% 45% 0% 0% 45% 0% 45% 0% 82% 55% 0% 55% 55% 9% 100% 100%
% > BCWQGc - 0% - 0% 45% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 9% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 9% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 15 15 15 15 14 15 15 15 15 15 15 15 15 15 15 15
Annual Minimum <0.0100 <0.0000500 0.00170 0.000940 <0.000000500 0.000904 <0.000500 0.000693 <0.0000100 <0.0000100 0.000633 <0.00300 <0.00300 0.00000530 <0.000500 <0.0100
Annual Maximum 1.60 0.00143 0.0335 0.130 0.0000101 0.00390 0.00490 0.0261 0.0000270 0.0000540 0.00282 0.0187 0.0498 0.0000232 <0.000500 0.0740

Annual Mean 0.327 0.000256 0.00542 0.0220 0.00000178 0.00129 0.00126 0.00353 0.0000115 0.0000153 0.000967 0.00645 0.00646 0.0000101 <0.000500 0.0143
Annual Median 0.212 0.000161 0.00310 0.00900 0.000000620 0.00107 0.000600 0.00156 <0.0000100 <0.0000100 0.000790 0.00300 <0.00300 0.00000830 <0.000500 <0.0100

% < LRL 7% 27% 0% 0% 36% 0% 47% 0% 87% 67% 0% 47% 67% 0% 100% 93%
% > BCWQGc - 0% - 0% 36% 0% - 40% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 13% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 7% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0170 <0.0000500 0.00170 0.00141 0.000000510 0.00103 <0.000500 0.000730 <0.0000100 <0.0000100 0.000648 <0.00300 <0.00300 0.00000710 <0.000500 <0.0100
Annual Maximum 0.0170 <0.0000500 0.00170 0.00141 0.000000510 0.00103 <0.000500 0.000730 <0.0000100 <0.0000100 0.000648 <0.00300 <0.00300 0.00000710 <0.000500 <0.0100

Annual Mean 0.0170 <0.0000500 0.00170 0.00141 0.000000510 0.00103 <0.000500 0.000730 <0.0000100 <0.0000100 0.000648 <0.00300 <0.00300 0.00000710 <0.000500 <0.0100
Annual Median 0.0170 <0.0000500 0.00170 0.00141 0.000000510 0.00103 <0.000500 0.000730 <0.0000100 <0.0000100 0.000648 <0.00300 <0.00300 0.00000710 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 0% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Annual Minimum <0.0100 <0.0000500 0.00480 0.00123 <0.000000500 0.00111 <0.000500 0.0200 <0.0000100 <0.0000100 0.00137 <0.00300 <0.00300 0.00000920 <0.000500 <0.0100
Annual Maximum 1.07 0.000663 0.0274 0.0519 0.00000384 0.00159 0.00283 0.180 <0.0000200 0.0000380 0.00709 0.00910 0.00460 0.0000272 <0.000500 <0.0200

Annual Mean 0.152 0.000126 0.0152 0.00804 0.000000989 0.00124 0.00139 0.0974 0.0000113 0.0000131 0.00358 0.00433 0.00318 0.0000148 <0.000500 <0.0100
Annual Median 0.0330 <0.0000500 0.0191 0.00261 0.000000570 0.00123 0.00150 0.108 <0.0000100 <0.0000100 0.00359 <0.00300 <0.00300 0.0000116 <0.000500 <0.0100

% < LRL 22% 78% 0% 0% 33% 0% 22% 0% 89% 89% 0% 78% 89% 11% 100% 100%
% > BCWQGc - 0% - 0% 11% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 11% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 67% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

Table B.8: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

RG_GH-SCW3

RG_UCWER 
(RG_UCWER)

GH_ER2 (RG_ELUGH)

GH_ERSC4

GH_ER1A

RG_ERSC5
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total 
Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total 
Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.8: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

n 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Annual Minimum 167 8.27 7.46 4.32 138 0.0550 <0.00100 0.00790 16.7 <0.500 0.108 <0.000100 0.000130 0.0433 <0.0000200 <0.0100 0.000230 <0.000100
Annual Maximum 522 8.49 8.35 11.2 166 3.25 0.00610 0.0256 215 5.87 0.177 0.000180 0.000570 0.0754 0.0000300 0.0180 0.00348 0.000490

Annual Mean 333 8.40 8.14 9.36 150 1.79 0.00314 0.0173 112 2.23 0.141 0.000123 0.000264 0.0556 0.0000223 0.0111 0.000936 0.000179
Annual Median 340 8.41 8.26 9.98 147 1.71 0.00280 0.0157 103 2.11 0.142 <0.000100 0.000180 0.0541 <0.0000200 <0.0100 0.000330 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 14% 0% 0% 14% 0% 71% 0% 0% 71% 86% 0% 57%
% > BCWQGc - 0% 0% 14% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 29% 0%
% > BCWQGd - - - 14% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 14% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 374 8.43 - - 148 2.46 0.00550 0.00900 151 2.13 0.164 <0.000100 0.000160 0.0521 <0.0000200 <0.0100 0.000250 <0.000100
Annual Maximum 374 8.43 - - 148 2.46 0.00550 0.00900 151 2.13 0.164 <0.000100 0.000160 0.0521 <0.0000200 <0.0100 0.000250 <0.000100

Annual Mean 374 8.43 - - 148 2.46 0.00550 0.00900 151 2.13 0.164 <0.000100 0.000160 0.0521 <0.0000200 <0.0100 0.000250 <0.000100
Annual Median 374 8.43 - - 148 2.46 0.00550 0.00900 151 2.13 0.164 <0.000100 0.000160 0.0521 <0.0000200 <0.0100 0.000250 <0.000100

% < LRL 0% 0% - - 0% 0.0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% - - 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - - - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 19 19 24 25 19 19 19 19 19 19 19 18 18 18 18 18 18 18
Annual Minimum 470 8.18 7.82 10.1 151 2.80 0.00180 0.00590 208 6.12 <0.100 0.000120 0.000180 0.0663 <0.0000200 0.0170 <0.000100 <0.000100
Annual Maximum 1,740 8.53 8.53 15.3 309 19.0 0.0458 0.0460 1,030 17.6 <0.200 <0.000200 0.000420 0.0891 0.0000560 0.0270 0.00181 0.000290

Annual Mean 1,220 8.34 8.25 11.9 211 12.1 0.0115 0.0161 666 12.9 0.109 0.000152 0.000264 0.0768 0.0000230 0.0211 0.000268 0.000131
Annual Median 1,370 8.35 8.25 11.5 227 14.1 0.00990 0.0140 740 14.9 0.102 0.000150 0.000250 0.0758 <0.0000200 0.0190 <0.000100 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 32% 6% 6% 0% 83% 6% 56% 78%
% > BCWQGc - 0% 0% 0% 0% - 0% 11% 74% 0% - 0% - 0% 0% 0% 6% 0%
% > BCWQGd - - - 0% - 0% 0% 11% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 74% - - - - 89% - - 74% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 79% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 33 33 32 32 33 33 33 33 33 33 33 34 34 34 34 34 34 34
Annual Minimum 141 7.91 7.69 8.87 127 0.161 <0.00100 <0.00500 18.1 0.350 0.127 <0.000100 <0.000100 0.0412 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 216 8.50 8.23 11.4 167 0.709 0.00370 0.0333 38.5 0.740 0.190 0.000240 0.00184 0.0942 0.000196 <0.0100 0.00477 0.00161

Annual Mean 189 8.31 8.02 10.5 147 0.389 0.00115 0.0111 26.7 0.409 0.158 0.000110 0.000293 0.0565 0.0000330 <0.0100 0.000767 0.000217
Annual Median 193 8.35 8.02 10.6 149 0.390 <0.00100 0.00750 26.5 0.380 0.160 <0.000100 0.000150 0.0559 <0.0000200 <0.0100 0.000340 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 88% 36% 0% 64% 0% 85% 9% 0% 79% 100% 0% 71%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 6% 0% 18% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 24 24 25 24 24 24 24 24 24 24 24 25 25 25 25 25 25 25
Annual Minimum 144 8.09 7.82 9.56 131 0.139 <0.00100 <0.00500 16.1 <0.500 0.124 <0.000100 <0.000100 0.0429 <0.0000200 <0.0100 0.000230 <0.000100
Annual Maximum 224 8.48 8.77 11.4 167 0.659 0.00240 0.0273 34.2 1.08 0.171 0.000260 0.00197 0.0962 0.000205 <0.0100 0.00553 0.00169

Annual Mean 191 8.32 8.09 10.6 148 0.373 0.00113 0.00913 25.8 0.618 0.152 0.000114 0.000376 0.0592 0.0000409 <0.0100 0.00104 0.000286
Annual Median 190 8.34 8.08 10.4 149 0.367 <0.00100 0.00740 25.8 0.540 0.156 <0.000100 0.000140 0.0581 <0.0000200 <0.0100 0.000360 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 75% 38% 0% 46% 0% 80% 12% 0% 76% 100% 0% 64%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 8% 0% 20% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

GH_ER1 (RG_ELUEL)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for 
that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_ERC (RG_EL20)

GH_ERSC2

RG_SCDTC

GH_TC2 (RG_THCK)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.8: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

n 7 7 7 7 6 7 7 7 7 7 7 7 7 7 7 7
Annual Minimum <0.0100 <0.0000500 0.00170 0.000110 <0.000000500 0.000991 <0.000500 0.000839 <0.0000100 <0.0000100 0.000666 <0.00300 <0.00300 0.00000770 <0.000500 <0.0100
Annual Maximum 0.950 0.000585 0.0109 0.0336 0.00000587 0.00120 0.00343 0.0369 0.0000200 0.0000320 0.00147 0.00700 0.00800 0.0000199 0.000700 0.0240

Annual Mean 0.280 0.000189 0.00577 0.0112 0.00000156 0.00111 0.00111 0.0169 0.0000114 0.0000141 0.00113 0.00374 0.00406 0.0000130 0.000546 0.0136
Annual Median 0.136 0.000102 0.00520 0.00638 0.000000605 0.00115 0.000540 0.0163 <0.0000100 <0.0000100 0.00113 <0.00300 0.00300 0.0000108 <0.000500 <0.0100

% < LRL 14% 43% 0% 0% 33% 0% 43% 0% 86% 57% 0% 71% 43% 0% 71% 71%
% > BCWQGc - 0% - 0% 33% 0% - 86% 0% 0% 0% 0% 0% 0% 14% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 43% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0360 <0.0000500 0.00460 0.00183 0.000000600 0.00114 <0.000500 0.0238 <0.0000100 <0.0000100 0.00146 <0.00300 <0.00300 0.00000960 <0.000500 <0.0100
Annual Maximum 0.0360 <0.0000500 0.00460 0.00183 0.000000600 0.00114 <0.000500 0.0238 <0.0000100 <0.0000100 0.00146 <0.00300 <0.00300 0.00000960 <0.000500 <0.0100

Annual Mean 0.0360 <0.0000500 0.00460 0.00183 0.000000600 0.00114 <0.000500 0.0238 <0.0000100 <0.0000100 0.00146 <0.00300 <0.00300 0.00000960 <0.000500 <0.0100
Annual Median 0.0360 <0.0000500 0.00460 0.00183 0.000000600 0.00114 <0.000500 0.0238 <0.0000100 <0.0000100 0.00146 <0.00300 <0.00300 0.00000960 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 0% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Annual Minimum <0.0100 <0.0000500 0.00910 0.00116 <0.000000500 0.00105 0.00116 0.0362 <0.0000100 <0.0000100 0.00126 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.750 0.000345 0.0254 0.0243 0.00000420 0.00167 0.00239 0.185 <0.0000200 0.0000320 0.00621 <0.00600 0.00830 0.0000209 0.000610 0.0210

Annual Mean 0.124 0.0000968 0.0178 0.00748 0.00000126 0.00126 0.00149 0.122 0.0000109 0.0000125 0.00396 0.00321 0.00409 0.0000153 0.000511 0.0116
Annual Median 0.0140 <0.0000500 0.0176 0.00647 0.000000585 0.00121 0.00142 0.140 <0.0000100 <0.0000100 0.00416 <0.00300 <0.00300 0.0000180 <0.000500 <0.0100

% < LRL 33% 72% 0% 0% 39% 0% 0% 0% 78% 67% 0% 83% 72% 6% 83% 78%
% > BCWQGc - 0% - 0% 22% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 78% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 34 34 34 34 32 34 34 34 34 34 34 34 34 34 34 34
Annual Minimum <0.0100 <0.0000500 0.00210 0.000220 <0.000000500 0.000864 <0.000500 0.00115 <0.0000100 <0.0000100 0.000694 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 3.50 0.00264 0.00520 0.200 0.0000104 0.00123 0.00692 0.00460 0.0000690 0.000109 0.00128 0.0424 0.0850 0.0000358 <0.000500 0.169

Annual Mean 0.356 0.000276 0.00288 0.0192 0.00000131 0.00106 0.00102 0.00188 0.0000137 0.0000181 0.000825 0.00618 0.00580 0.00000807 <0.000500 0.0147
Annual Median 0.0240 <0.0000500 0.00260 0.00251 <0.000000500 0.00106 <0.000500 0.00174 <0.0000100 <0.0000100 0.000809 <0.00300 <0.00300 0.00000630 <0.000500 <0.0100

% < LRL 38% 62% 0% 0% 63% 0% 74% 0% 85% 76% 0% 68% 79% 18% 100% 97%
% > BCWQGc - 0% - 0% 19% 0% - 29% 0% 0% 0% 0% 3% 0% 0% -
% > BCWQGd 12% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 6% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 25 25 25 25 23 25 25 25 25 25 25 25 25 25 25 25
Annual Minimum <0.0100 <0.0000500 0.00190 0.000520 <0.000000500 0.000897 <0.000500 0.00107 <0.0000100 <0.0000100 0.000726 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 3.93 0.00278 0.00570 0.227 0.0000143 0.00118 0.00762 0.00283 0.0000720 0.000119 0.00121 0.0317 0.0391 0.0000170 <0.000500 0.0590

Annual Mean 0.539 0.000366 0.00279 0.0300 0.00000201 0.00104 0.00135 0.00191 0.0000160 0.0000226 0.000825 0.00676 0.00490 0.00000768 <0.000500 0.0120
Annual Median 0.0200 <0.0000500 0.00260 0.00229 <0.000000500 0.00104 <0.000500 0.00180 <0.0000100 <0.0000100 0.000794 <0.00300 <0.00300 0.00000680 <0.000500 <0.0100

% < LRL 40% 52% 0% 0% 57% 0% 68% 0% 84% 64% 0% 68% 76% 12% 100% 96%
% > BCWQGc - 0% - 0% 22% 0% - 36% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 16% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 8% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_ERSC2

RG_SCDTC

GH_TC2 (RG_THCK)

GH_ERC (RG_EL20)

GH_ER1 (RG_ELUEL)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 216 8.24 7.90 11.1 142 0.0788 <0.00100 0.157 51.9 <0.500 0.241 <0.000100 0.000190 0.0796 <0.0000200 <0.0100 0.000510 <0.000100
Annual Maximum 216 8.24 7.90 11.1 142 0.0788 <0.00100 0.157 51.9 <0.500 0.241 <0.000100 0.000190 0.0796 <0.0000200 <0.0100 0.000510 <0.000100

Annual Mean 216 8.24 7.90 11.1 142 0.0788 <0.00100 0.157 51.9 <0.500 0.241 <0.000100 0.000190 0.0796 <0.0000200 <0.0100 0.000510 <0.000100
Annual Median 216 8.24 7.90 11.1 142 0.0788 <0.00100 0.157 51.9 <0.500 0.241 <0.000100 0.000190 0.0796 <0.0000200 <0.0100 0.000510 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38
Annual Minimum 144 8.09 7.48 8.70 115 0.0290 <0.00100 <0.00500 12.1 <0.500 0.0860 <0.000100 <0.000100 0.0328 <0.0000200 <0.0100 0.000170 <0.000100
Annual Maximum 212 8.44 8.36 12.6 196 0.115 0.00150 0.0598 24.9 0.830 0.187 <0.000100 0.000560 0.0515 0.0000400 <0.0100 0.00148 0.000300

Annual Mean 170 8.26 8.11 11.0 146 0.0794 0.00102 0.0138 20.4 0.517 0.154 <0.000100 0.000163 0.0437 0.0000213 <0.0100 0.000374 0.000114
Annual Median 168 8.26 8.17 11.1 144 0.0904 <0.00100 0.00855 22.5 <0.500 0.160 <0.000100 0.000125 0.0451 <0.0000200 <0.0100 0.000300 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 95% 21% 0% 95% 0% 100% 18% 0% 92% 100% 0% 92%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 8% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 10 10 10 9 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 141 8.19 7.76 9.40 118 0.0399 <0.00100 <0.00500 14.3 <0.500 0.143 <0.000100 <0.000100 0.0379 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 181 8.43 8.44 14.0 203 0.111 0.00530 0.0836 24.2 0.780 0.174 0.000110 0.000780 0.0524 0.0000710 <0.0100 0.00227 0.000570

Annual Mean 167 8.30 8.23 10.9 147 0.0820 0.00148 0.0224 20.4 0.528 0.159 0.000101 0.000193 0.0457 0.0000251 <0.0100 0.000489 0.000147
Annual Median 168 8.26 8.25 10.5 146 0.0894 <0.00100 0.00780 21.0 <0.500 0.163 <0.000100 0.000135 0.0462 <0.0000200 <0.0100 0.000285 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 80% 30% 0% 90% 0% 90% 10% 0% 90% 100% 0% 90%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 10% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 15 15 15 14 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Annual Minimum 155 8.05 7.63 8.00 126 0.0628 <0.00100 <0.00500 17.0 <0.500 0.120 <0.000100 0.000100 0.0367 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 1,140 8.44 8.33 11.8 315 32.3 0.0109 0.0175 523 3.60 0.179 0.000540 0.000660 0.149 0.0000580 0.0180 0.00415 0.000440

Annual Mean 239 8.30 8.19 10.0 149 2.47 0.00176 0.00744 55.5 0.745 0.156 0.000133 0.000245 0.0515 0.0000261 0.0105 0.000779 0.000154
Annual Median 175 8.30 8.22 10.0 138 0.299 <0.00100 0.00630 21.8 <0.500 0.160 <0.000100 0.000180 0.0452 <0.0000200 <0.0100 0.000450 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 87% 27% 0% 73% 0% 73% 0% 0% 73% 93% 0% 67%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 7% 0% - 0% - 0% 0% 0% 20% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 7% - - - - 7% - - 7% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 7% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 190 8.36 8.63 11.2 143 0.613 <0.00100 0.00610 30.8 <0.500 0.170 <0.000100 0.000110 0.0459 <0.0000200 <0.0100 0.000180 <0.000100
Annual Maximum 190 8.36 8.63 11.2 143 0.613 <0.00100 0.00610 30.8 <0.500 0.170 <0.000100 0.000110 0.0459 <0.0000200 <0.0100 0.000180 <0.000100

Annual Mean 190 8.36 8.63 11.2 143 0.613 <0.00100 0.00610 30.8 <0.500 0.170 <0.000100 0.000110 0.0459 <0.0000200 <0.0100 0.000180 <0.000100
Annual Median 190 8.36 8.63 11.2 143 0.613 <0.00100 0.00610 30.8 <0.500 0.170 <0.000100 0.000110 0.0459 <0.0000200 <0.0100 0.000180 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 11 11 10 10 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum 149 8.23 7.52 9.04 131 0.124 <0.00100 <0.00500 16.4 <0.500 <0.100 <0.000100 0.000130 0.0410 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 1,670 8.44 8.81 14.0 249 16.8 0.0361 0.0409 890 16.4 0.189 0.000140 0.000350 0.0744 0.0000210 0.0200 0.000710 0.000180

Annual Mean 768 8.32 8.12 11.0 181 6.57 0.00734 0.0135 383 8.31 0.138 0.000108 0.000206 0.0557 0.0000201 0.0139 0.000295 0.000109
Annual Median 791 8.34 8.13 10.3 176 6.28 0.00260 0.00690 388 12.3 0.154 <0.000100 0.000190 0.0548 <0.0000200 0.0110 0.000270 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 45% 18% 0% 27% 18% 64% 0% 0% 91% 45% 27% 82%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 45% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 27% - - - - 55% - - 45% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 55% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.9: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

RG_UCWER 
(RG_UCWER)

GH_ER2 (RG_ELUGH)

GH_ERSC4

GH_ER1A

RG_ERSC5

RG_GH-SCW3

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station 
was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00140 0.000330 <0.000000500 0.00146 <0.000500 0.00293 <0.0000100 <0.0000100 0.00180 <0.00300 <0.00300 0.00000620 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00140 0.000330 <0.000000500 0.00146 <0.000500 0.00293 <0.0000100 <0.0000100 0.00180 <0.00300 <0.00300 0.00000620 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00140 0.000330 <0.000000500 0.00146 <0.000500 0.00293 <0.0000100 <0.0000100 0.00180 <0.00300 <0.00300 0.00000620 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00140 0.000330 <0.000000500 0.00146 <0.000500 0.00293 <0.0000100 <0.0000100 0.00180 <0.00300 <0.00300 0.00000620 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38
Annual Minimum <0.0100 <0.0000500 0.00140 0.000520 <0.000000500 0.000743 <0.000500 0.000668 <0.0000100 <0.0000100 0.000610 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.820 0.000444 0.00230 0.0391 0.00000400 0.00117 0.00158 0.00119 0.0000150 0.0000260 0.000851 0.00700 0.00530 0.0000103 0.000640 <0.0100

Annual Mean 0.0815 0.0000829 0.00177 0.00521 0.000000787 0.000995 0.000577 0.000938 0.0000102 0.0000110 0.000749 0.00331 0.00319 0.00000650 0.000245 <0.0100
Annual Median 0.0220 <0.0000500 0.00180 0.00206 <0.000000500 0.000998 <0.000500 0.000975 <0.0000100 <0.0000100 0.000756 <0.00300 <0.00300 0.00000645 0.000210 <0.0100

% < LRL 24% 79% 0% 0% 71% 0% 89% 0% 92% 92% 0% 87% 87% 21% 89% 100%
% > BCWQGc - 0% - 0% 8% 0% - 0% 0% 0% 0% 0% 0% 0% 8% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum <0.0100 <0.0000500 0.00170 0.000870 <0.000000500 0.000742 <0.000500 0.000662 <0.0000100 <0.0000100 0.000633 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 1.34 0.000722 0.00250 0.0713 0.00000534 0.00107 0.00246 0.00111 0.0000230 0.0000360 0.000886 0.0111 0.00470 0.00000790 0.00337 <0.0100

Annual Mean 0.161 0.000122 0.00203 0.00973 0.00000102 0.000973 0.000724 0.000912 0.0000113 0.0000126 0.000758 0.00381 0.00317 0.00000589 0.000576 <0.0100
Annual Median 0.0175 <0.0000500 0.00195 0.00221 <0.000000500 0.000989 <0.000500 0.000942 <0.0000100 <0.0000100 0.000736 <0.00300 <0.00300 0.00000550 0.000330 <0.0100

% < LRL 20% 80% 0% 0% 80% 0% 70% 0% 90% 90% 0% 90% 90% 50% 80% 100%
% > BCWQGc - 0% - 0% 10% 0% - 0% 0% 0% 0% 0% 0% 0% 10% -
% > BCWQGd 10% 0% - 0% - 0% - - 0% - - 0% 0% 0% 10% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 15 15 15 15 15 15 15 17 15 15 15 15 15 15 15 15
Annual Minimum <0.0100 <0.0000500 0.00190 0.00107 <0.000000500 0.000864 <0.000500 0.000915 <0.0000100 <0.0000100 0.000664 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 1.19 0.000727 0.0708 0.0586 0.00000660 0.00357 0.00208 0.0855 0.0000230 0.0000290 0.00614 0.0102 0.00430 0.0000661 0.00139 <0.0100

Annual Mean 0.252 0.000196 0.00731 0.0144 0.00000156 0.00117 0.000861 0.00641 0.0000119 0.0000137 0.00116 0.00420 0.00315 0.0000115 0.000279 <0.0100
Annual Median 0.112 0.000104 0.00270 0.00746 0.000000860 0.00100 0.000500 0.00141 <0.0000100 <0.0000100 0.000792 <0.00300 <0.00300 0.00000740 <0.000500 <0.0100

% < LRL 7% 27% 0% 0% 20% 0% 47% 0% 80% 73% 0% 67% 80% 7% 93% 100%
% > BCWQGc - 0% - 0% 27% 0% - 18% 0% 0% 0% 0% 0% 0% 7% -
% > BCWQGd 7% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 6% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 6% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0150 <0.0000500 0.00360 0.00154 <0.000000500 0.00108 <0.000500 0.00205 <0.0000100 <0.0000100 0.000785 <0.00300 <0.00300 0.00000880 <0.000500 <0.0100
Annual Maximum 0.0150 <0.0000500 0.00360 0.00154 <0.000000500 0.00108 <0.000500 0.00205 <0.0000100 <0.0000100 0.000785 <0.00300 <0.00300 0.00000880 <0.000500 <0.0100

Annual Mean 0.0150 <0.0000500 0.00360 0.00154 <0.000000500 0.00108 <0.000500 0.00205 <0.0000100 <0.0000100 0.000785 <0.00300 <0.00300 0.00000880 <0.000500 <0.0100
Annual Median 0.0150 <0.0000500 0.00360 0.00154 <0.000000500 0.00108 <0.000500 0.00205 <0.0000100 <0.0000100 0.000785 <0.00300 <0.00300 0.00000880 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum 0.0140 <0.0000500 0.00170 0.00152 <0.000000500 0.000692 <0.000500 0.000978 <0.0000100 <0.0000100 0.000630 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.307 0.000228 0.0241 0.0258 0.00000309 0.00134 0.00128 0.149 <0.0000100 0.0000110 0.00541 0.00400 0.00540 0.0000200 <0.000500 <0.0100

Annual Mean 0.0910 0.0000892 0.0113 0.00619 0.000000967 0.00112 0.000871 0.0605 <0.0000100 0.0000101 0.00259 0.00309 0.00325 0.0000104 0.000305 <0.0100
Annual Median 0.0640 0.0000580 0.0109 0.00371 0.000000530 0.00112 0.000800 0.0512 <0.0000100 <0.0000100 0.00264 <0.00300 <0.00300 0.00000900 0.000320 <0.0100

% < LRL 0% 45% 0% 0% 45% 0% 9% 0% 100% 82% 0% 91% 82% 18% 73% 100%
% > BCWQGc - 0% - 0% 18% 0% - 73% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 64% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 45% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.9: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

RG_GH-SCW3

RG_UCWER 
(RG_UCWER)

GH_ER2 (RG_ELUGH)

GH_ERSC4

GH_ER1A

RG_ERSC5
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.9: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

n 6 6 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum 178 8.19 8.16 8.50 128 0.362 <0.00100 <0.00500 28.8 <0.500 0.132 <0.000100 0.000120 0.0384 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 274 8.43 8.76 10.5 146 1.22 0.00670 0.0166 79.7 1.25 0.258 0.000120 0.000520 0.0539 0.0000490 <0.0100 0.00161 0.000340

Annual Mean 212 8.30 8.40 9.46 140 0.658 0.00200 0.00748 44.6 0.822 0.170 0.000105 0.000270 0.0467 0.0000285 <0.0100 0.000715 0.000172
Annual Median 198 8.28 8.33 9.20 142 0.544 <0.00100 <0.00500 37.3 0.785 0.160 <0.000100 0.000180 0.0464 <0.0000200 <0.0100 0.000365 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 67% 67% 0% 17% 0% 67% 0% 0% 67% 100% 0% 67%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 33% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 274 8.28 - - 148 1.34 0.00120 0.00570 84.7 1.32 0.158 <0.000100 0.000120 0.0481 <0.0000200 <0.0100 0.000220 <0.000100
Annual Maximum 274 8.28 - - 148 1.34 0.00120 0.00570 84.7 1.32 0.158 <0.000100 0.000120 0.0481 <0.0000200 <0.0100 0.000220 <0.000100

Annual Mean 274 8.28 - - 148 1.34 0.00120 0.00570 84.7 1.32 0.158 <0.000100 0.000120 0.0481 <0.0000200 <0.0100 0.000220 <0.000100
Annual Median 274 8.28 - - 148 1.34 0.00120 0.00570 84.7 1.32 0.158 <0.000100 0.000120 0.0481 <0.0000200 <0.0100 0.000220 <0.000100

% < LRL 0% 0% - - 0% 0.0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% - - 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - - - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 14 14 27 27 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum 758 8.11 7.80 8.70 165 6.47 <0.00500 0.00610 455 11.2 <0.100 0.000110 0.000150 0.0488 <0.0000200 0.0150 <0.000100 <0.000100
Annual Maximum 1,750 8.38 8.55 17.3 269 18.5 0.0638 0.0712 939 18.6 0.170 <0.000200 0.000330 0.0792 <0.0000400 0.0255 0.000220 <0.000200

Annual Mean 1,260 8.26 8.31 12.5 209 11.9 0.0242 0.0306 692 14.3 0.111 0.000147 0.000230 0.0663 <0.0000200 0.0216 0.000117 <0.000100
Annual Median 1,340 8.27 8.31 12.5 203 11.4 0.0202 0.0204 748 14.3 0.105 0.000150 0.000230 0.0647 <0.0000200 0.0220 <0.000100 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 21% 0% 0% 0% 50% 7% 7% 0% 100% 7% 79% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 29% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 29% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 57% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 56 56 55 55 56 56 56 56 56 56 56 56 56 56 56 56 56 56
Annual Minimum 152 7.82 7.08 9.16 128 0.141 <0.00100 <0.00500 18.2 <0.500 0.109 <0.000100 <0.000100 0.0418 <0.0000200 <0.0100 0.000180 <0.000100
Annual Maximum 257 8.43 8.66 12.6 218 0.906 0.00640 0.115 43.2 0.810 0.201 0.000130 0.000830 0.0654 0.0000860 <0.0100 0.00247 0.000600

Annual Mean 197 8.18 7.98 10.8 154 0.486 0.00118 0.0195 30.3 0.524 0.154 0.000101 0.000166 0.0553 0.0000234 <0.0100 0.000418 0.000130
Annual Median 196 8.20 7.99 10.9 153 0.530 <0.00100 0.00820 31.8 <0.500 0.154 <0.000100 0.000110 0.0562 <0.0000200 <0.0100 0.000290 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 84% 36% 0% 79% 0% 95% 25% 0% 93% 100% 0% 93%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 7% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 30 30 29 29 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Annual Minimum 152 8.01 7.45 8.70 131 0.143 <0.00100 <0.00500 17.1 <0.500 0.0970 <0.000100 <0.000100 0.0429 <0.0000200 <0.0100 0.000220 <0.000100
Annual Maximum 231 8.42 8.51 12.3 212 0.735 0.00140 0.0677 38.3 0.840 0.181 0.000140 0.00100 0.0634 0.000102 <0.0100 0.00294 0.000720

Annual Mean 192 8.22 8.09 10.7 155 0.462 0.00102 0.0139 29.2 0.618 0.154 0.000103 0.000195 0.0554 0.0000258 <0.0100 0.000519 0.000147
Annual Median 196 8.22 8.07 10.7 152 0.500 <0.00100 0.00855 31.2 0.605 0.156 <0.000100 0.000120 0.0573 <0.0000200 <0.0100 0.000310 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 93% 27% 0% 23% 0% 90% 37% 0% 90% 100% 0% 90%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 10% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

GH_ER1 (RG_ELUEL)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station 
was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

GH_ERC (RG_EL20)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.9: Summary of Water Chemistry Data for Key Parameters in Management Unit 3,  RAEMP, 2019

n 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum 0.0200 <0.0000500 0.00280 0.00204 <0.000000500 0.000879 <0.000500 0.00271 <0.0000100 <0.0000100 0.000706 <0.00300 <0.00300 0.00000720 <0.000500 <0.0100
Annual Maximum 0.686 0.000576 0.00470 0.0366 0.00000580 0.00115 0.00162 0.00948 0.0000200 0.0000510 0.000978 0.00670 0.00370 0.0000160 0.000700 <0.0100

Annual Mean 0.253 0.000210 0.00347 0.0147 0.00000186 0.00104 0.000855 0.00464 0.0000123 0.0000207 0.000837 0.00420 0.00323 0.00000975 0.000533 <0.0100
Annual Median 0.0740 0.0000830 0.00330 0.00521 0.000000785 0.00106 0.000545 0.00370 <0.0000100 0.0000155 0.000836 <0.00300 <0.00300 0.00000880 <0.000500 <0.0100

% < LRL 0% 50% 0% 0% 33% 0% 33% 0% 67% 50% 0% 67% 67% 0% 83% 100%
% > BCWQGc - 0% - 0% 33% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0160 <0.0000500 0.00510 0.00118 <0.000000500 0.00110 0.000550 0.00999 <0.0000100 <0.0000100 0.00102 0.00350 <0.00300 0.00000650 <0.000500 <0.0100
Annual Maximum 0.0160 <0.0000500 0.00510 0.00118 <0.000000500 0.00110 0.000550 0.00999 <0.0000100 <0.0000100 0.00102 0.00350 <0.00300 0.00000650 <0.000500 <0.0100

Annual Mean 0.0160 <0.0000500 0.00510 0.00118 <0.000000500 0.00110 0.000550 0.00999 <0.0000100 <0.0000100 0.00102 0.00350 <0.00300 0.00000650 <0.000500 <0.0100
Annual Median 0.0160 <0.0000500 0.00510 0.00118 <0.000000500 0.00110 0.000550 0.00999 <0.0000100 <0.0000100 0.00102 0.00350 <0.00300 0.00000650 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 0% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Annual Minimum <0.0100 <0.0000500 0.0140 0.00143 <0.000000500 0.00108 0.000920 0.0667 <0.0000100 <0.0000100 0.00274 <0.00300 <0.00300 0.00000650 0.000280 <0.0100
Annual Maximum 0.0570 <0.000100 0.0240 0.0102 0.00000142 0.00140 0.00141 0.159 <0.0000200 <0.0000200 0.00574 <0.00600 0.00380 0.0000215 <0.000500 0.0100

Annual Mean 0.0218 <0.0000500 0.0195 0.00555 0.000000770 0.00123 0.00115 0.111 <0.0000100 0.0000100 0.00414 <0.00300 0.00307 0.0000144 0.000333 0.0100
Annual Median 0.0170 <0.0000500 0.0192 0.00562 0.000000598 0.00125 0.00112 0.118 <0.0000100 <0.0000100 0.00440 <0.00300 <0.00300 0.0000164 0.000340 <0.0100

% < LRL 21% 100% 0% 0% 43% 0% 0% 0% 100% 93% 0% 100% 86% 0% 79% 93%
% > BCWQGc - 0% - 0% 7% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 79% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 56 56 56 56 55 56 56 60 56 56 56 56 56 56 56 56
Annual Minimum <0.0100 <0.0000500 0.00190 0.000110 <0.000000500 0.000875 <0.000500 0.00105 <0.0000100 <0.0000100 0.000687 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 1.36 0.00101 0.00360 0.0749 0.00000688 0.00119 0.00275 0.00333 0.0000300 0.0000500 0.000949 0.0126 0.00560 0.0000452 0.00120 0.0130

Annual Mean 0.107 0.000109 0.00285 0.00602 0.000000896 0.00104 0.000633 0.00204 0.0000111 0.0000121 0.000838 0.00351 0.00308 0.00000754 0.000254 0.0101
Annual Median <0.0100 <0.0000500 0.00290 0.000495 <0.000000500 0.00105 <0.000500 0.00206 <0.0000100 <0.0000100 0.000850 <0.00300 <0.00300 0.00000660 0.000220 <0.0100

% < LRL 68% 80% 0% 2% 78% 0% 91% 0% 91% 93% 0% 91% 96% 16% 91% 98%
% > BCWQGc - 0% - 0% 9% 0% - 62% 0% 0% 0% 0% 0% 0% 5% -
% > BCWQGd 5% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 30 30 30 30 28 30 30 32 30 30 30 30 30 30 30 30
Annual Minimum <0.0100 <0.0000500 0.00170 0.000560 <0.000000500 0.000889 <0.000500 0.00106 <0.0000100 <0.0000100 0.000683 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 1.79 0.00120 0.00350 0.0956 0.00000695 0.00111 0.00328 0.00305 0.0000370 0.0000620 0.000931 0.0146 0.00690 0.0000114 <0.000500 <0.0100

Annual Mean 0.172 0.000146 0.00251 0.00998 0.00000117 0.00102 0.000715 0.00215 0.0000118 0.0000135 0.000829 0.00383 0.00321 0.00000701 0.000215 <0.0100
Annual Median <0.0100 <0.0000500 0.00250 0.00108 <0.000000500 0.00103 <0.000500 0.00230 <0.0000100 <0.0000100 0.000848 <0.00300 <0.00300 0.00000665 0.000205 <0.0100

% < LRL 53% 70% 0% 0% 68% 0% 90% 0% 90% 90% 0% 90% 93% 17% 93% 100%
% > BCWQGc - 0% - 0% 11% 0% - 63% 0% 0% 0% 0% 0% 0% 3% -
% > BCWQGd 7% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 193 8.50 8.11 12.4 158 0.0311 <0.00100 <0.00500 15.8 0.640 0.132 <0.000100 0.000110 0.0659 <0.0000200 <0.0100 0.000230 <0.000100
Annual Maximum 193 8.50 8.11 12.4 158 0.0311 <0.00100 <0.00500 15.8 0.640 0.132 <0.000100 0.000110 0.0659 <0.0000200 <0.0100 0.000230 <0.000100

Annual Mean 193 8.50 8.11 12.4 158 0.0311 <0.00100 <0.00500 15.8 0.640 0.132 <0.000100 0.000110 0.0659 <0.0000200 <0.0100 0.000230 <0.000100
Annual Median 193 8.50 8.11 12.4 158 0.0311 <0.00100 <0.00500 15.8 0.640 0.132 <0.000100 0.000110 0.0659 <0.0000200 <0.0100 0.000230 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 100% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36
Annual Minimum 97.0 8.04 5.65 10.2 86.4 0.00570 <0.00100 <0.00500 4.39 0.350 0.0270 <0.000100 0.000150 0.0264 <0.0000200 <0.0100 0.000150 <0.000100
Annual Maximum 180 8.50 10.3 72.1 152 0.278 <0.00500 0.0513 85.2 3.50 0.260 0.000420 0.000600 0.0590 0.000138 0.0170 0.00100 0.000290

Annual Mean 152 8.24 8.04 13.7 131 0.0303 0.00101 0.00873 13.7 0.443 0.0582 0.000109 0.000243 0.0465 0.0000242 0.0132 0.000328 0.000114
Annual Median 159 8.24 8.14 12.0 137 0.0155 <0.00100 0.00560 12.8 0.350 0.0530 <0.000100 0.000200 0.0494 <0.0000200 0.0130 0.000250 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 92% 44% 0% 92% 6% 94% 0% 0% 89% 17% 0% 89%
% > BCWQGc - 0% 8% 0% 0% - 0% 17% 0% 0% - 0% - 0% 3% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 17% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

CM_AG1 (RG_AGCK)

EV_AC2 (RG_ALUSM)

RG_LE1

CM_MC1 (RG_MI25)

EV_HC6 
(RG_HACKUS)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0130 <0.0000500 0.00410 0.00128 <0.000000500 0.000637 <0.000500 0.000580 <0.0000100 <0.0000100 0.000611 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.0130 <0.0000500 0.00410 0.00128 <0.000000500 0.000637 <0.000500 0.000580 <0.0000100 <0.0000100 0.000611 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100

Annual Mean 0.0130 <0.0000500 0.00410 0.00128 <0.000000500 0.000637 <0.000500 0.000580 <0.0000100 <0.0000100 0.000611 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Median 0.0130 <0.0000500 0.00410 0.00128 <0.000000500 0.000637 <0.000500 0.000580 <0.0000100 <0.0000100 0.000611 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 100% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36
Annual Minimum <0.0100 <0.0000500 0.00180 0.000140 <0.000000500 0.000508 <0.000500 0.000149 <0.0000100 <0.0000100 0.000118 <0.00300 0.00120 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.794 0.000668 0.00540 0.0206 0.00000407 0.00103 0.00137 0.000416 <0.0000100 0.0000700 0.000346 0.00750 0.0759 0.0000551 0.000630 0.0820

Annual Mean 0.0873 0.0000952 0.00405 0.00274 0.000000990 0.000818 0.000589 0.000222 <0.0000100 0.0000145 0.000211 0.00336 0.00609 0.0000114 0.000246 0.0122
Annual Median 0.0245 <0.0000500 0.00430 0.00107 0.000000600 0.000860 <0.000500 0.000213 <0.0000100 <0.0000100 0.000225 <0.00300 0.00280 0.0000103 <0.000200 <0.0100

% < LRL 39% 78% 0% 0% 36% 0% 81% 0% 100% 75% 0% 81% 44% 3% 78% 89%
% > BCWQGc - 0% - 0% 19% 0% - 0% 0% 0% 0% 0% 3% 0% 3% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 3% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

CM_AG1 (RG_AGCK)

EV_AC2 (RG_ALUSM)

RG_LE1

CM_MC1 (RG_MI25)

EV_HC6 
(RG_HACKUS)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Annual Minimum 252 8.24 5.51 9.67 155 0.455 <0.00100 <0.00500 70.8 0.390 0.144 <0.000100 0.000140 0.0382 <0.0000200 <0.0100 0.000140 <0.000100
Annual Maximum 525 8.47 8.38 12.3 208 1.26 <0.00500 0.0238 221 1.45 0.299 <0.000500 0.000510 0.0663 <0.000100 <0.0500 0.000920 <0.000500

Annual Mean 428 8.34 8.08 10.9 186 0.889 0.00109 0.00686 165 0.934 0.188 0.000112 0.000210 0.0554 0.0000212 <0.0100 0.000273 0.000113
Annual Median 459 8.34 8.25 11.0 191 0.929 <0.00100 <0.00500 180 0.990 0.185 <0.000100 0.000190 0.0576 <0.0000200 <0.0100 0.000220 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 91% 69% 0% 0% 0% 53% 6% 0% 91% 100% 6% 88%
% > BCWQGc - 0% 3% 0% 0% - 0% 6% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 6% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 12 12 13 13 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 190 8.30 8.14 9.58 137 0.193 <0.00100 <0.00500 22.3 0.710 0.111 <0.000100 0.000240 0.0908 <0.0000200 0.0120 0.000150 <0.000100
Annual Maximum 275 8.44 8.54 12.4 192 0.604 0.00100 0.0213 47.2 1.36 0.175 <0.000500 0.00163 0.175 0.000248 <0.0500 0.00443 0.00234

Annual Mean 233 8.36 8.33 11.1 175 0.433 0.00100 0.00923 39.3 1.10 0.148 0.000127 0.000431 0.111 0.0000450 0.0178 0.000652 0.000351
Annual Median 230 8.35 8.31 11.3 180 0.464 <0.00100 <0.00500 43.0 1.06 0.146 <0.000100 0.000270 0.107 <0.0000200 0.0190 0.000240 0.000110

% < LRL 0% 0% 0% 0% 0% 0.0% 92% 58% 0% 0% 0% 58% 17% 0% 75% 8% 8% 50%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 8% 0% 8% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
Annual Minimum 213 8.19 4.11 9.36 135 1.58 <0.00100 <0.00500 37.8 0.720 0.134 <0.000100 0.000170 0.0504 <0.0000200 <0.0100 0.000220 <0.000100
Annual Maximum 371 8.44 8.83 14.2 183 4.44 0.00230 0.0227 102 3.51 0.199 <0.000500 0.00130 0.0832 0.000131 <0.0500 0.00489 0.00102

Annual Mean 286 8.32 7.98 11.0 159 2.86 0.00128 0.00662 70.8 1.97 0.175 0.000107 0.000314 0.0689 0.0000274 <0.0100 0.000683 0.000177
Annual Median 284 8.32 8.21 10.8 164 2.62 <0.00100 <0.00500 69.1 1.88 0.178 <0.000100 0.000220 0.0724 <0.0000200 <0.0100 0.000310 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 54% 71% 0% 0% 0% 71% 4% 0% 79% 100% 7% 71%
% > BCWQGc - 0% 7% 0% 0% - 0% 14% 0% 0% - 0% - 0% 4% 0% 18% 0%
% > BCWQGd - - - 0% - 0% 0% 14% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 46% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 34 41 42 42 34 41 41 41 41 41 41 41 41 41 41 41 41 41
Annual Minimum 777 7.99 7.77 9.11 167 5.19 0.00930 <0.00500 389 <2.50 0.110 0.000410 0.000200 0.0286 <0.0000200 0.0350 <0.000100 0.000310
Annual Maximum 1,490 8.38 8.56 17.6 300 12.5 0.105 0.422 838 8.90 0.220 0.00105 <0.000500 0.0735 <0.000100 0.0970 0.000880 0.0224

Annual Mean 1,200 8.15 8.17 12.1 250 8.59 0.0492 0.164 666 3.98 0.158 0.000715 0.000279 0.0498 <0.0000200 0.0594 0.000187 0.0118
Annual Median 1,270 8.13 8.16 11.4 250 8.37 0.0478 0.128 718 3.60 0.160 0.000710 0.000270 0.0504 <0.0000200 0.0620 0.000150 0.0115

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 2% 0% 32% 0% 0% 5% 0% 100% 0% 10% 0%
% > BCWQGc - 0% 0% 0% 0% - 59% 2% 93% 0% - 0% - 0% 0% 0% 0% 98%
% > BCWQGd - - - 0% - 0% 2% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 85% - - - - 100% - - 93% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

CM_CC1 (RG_CORCK)

EV_HC1 
(RG_HACKDS)

EV_GV1 (RG_GRDS)

EV_BLM2 (RG_BACK)

EV_ER4 (RG_EL19)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Annual Minimum <0.0100 <0.0000500 0.00380 0.00159 <0.000000500 0.000548 0.000550 0.0174 <0.0000100 <0.0000100 0.00115 <0.00300 0.00230 0.00000960 <0.000200 <0.0100
Annual Maximum 0.831 0.000511 0.00870 0.0177 0.00000471 0.000987 <0.00250 0.0432 <0.0000500 <0.0000500 0.00300 <0.0150 0.00890 0.0000302 <0.00100 <0.0500

Annual Mean 0.0869 0.0000814 0.00641 0.00468 0.00000115 0.000863 0.000922 0.0327 0.0000103 0.0000122 0.00228 0.00321 0.00396 0.0000188 0.000200 <0.0100
Annual Median 0.0280 <0.0000500 0.00665 0.00370 0.000000665 0.000884 0.000790 0.0342 <0.0000100 <0.0000100 0.00244 <0.00300 0.00230 0.0000176 <0.000200 <0.0100

% < LRL 25% 69% 0% 0% 38% 0% 6% 0% 94% 69% 0% 88% 59% 3% 97% 100%
% > BCWQGc - 0% - 0% 28% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 97% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 12 12 12 12 14 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 0.0600 0.0000660 0.00770 0.00337 <0.000000500 0.000384 <0.000500 0.00268 <0.0000100 <0.0000100 0.000228 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 3.70 0.00292 0.0189 0.107 0.0000157 0.000628 0.00631 0.00895 0.0000670 0.0000840 0.000418 0.0236 0.0196 <0.0000250 <0.00100 <0.0500

Annual Mean 0.535 0.000422 0.0151 0.0165 0.00000292 0.000468 0.00121 0.00658 0.0000160 0.0000183 0.000325 0.00531 0.00576 0.0000102 0.000342 0.0129
Annual Median 0.133 0.000108 0.0170 0.00631 0.00000123 0.000448 0.000540 0.00723 <0.0000100 <0.0000100 0.000333 0.00300 0.00370 0.0000110 0.000390 <0.0100

% < LRL 0% 8% 0% 0% 7% 0% 50% 0% 75% 75% 0% 50% 50% 17% 75% 83%
% > BCWQGc - 0% - 0% 43% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 17% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 8% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 28 28 28 28 30 28 28 28 28 28 28 28 28 28 28 28
Annual Minimum <0.0100 <0.0000500 0.00550 0.000930 <0.000000500 0.00101 <0.000500 0.00615 <0.0000100 <0.0000100 0.000791 <0.00300 0.00240 <0.00000500 <0.000200 <0.0100
Annual Maximum 2.39 0.00142 0.0119 0.132 0.00000870 0.00125 0.00495 0.0168 <0.0000500 0.0000800 0.00143 0.0191 0.00710 <0.0000250 <0.00100 <0.0500

Annual Mean 0.264 0.000184 0.00860 0.0159 0.00000155 0.00112 0.00108 0.0110 0.0000117 0.0000155 0.00119 0.00450 0.00294 0.0000111 <0.000200 <0.0100
Annual Median 0.0480 <0.0000500 0.00810 0.00419 <0.000000500 0.00113 0.000660 0.0107 <0.0000100 <0.0000100 0.00119 <0.00300 0.00240 0.0000106 <0.000500 <0.0100

% < LRL 11% 57% 0% 0% 57% 0% 32% 0% 86% 71% 0% 71% 71% 7% 100% 100%
% > BCWQGc - 0% - 0% 30% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 7% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 41 41 41 41 34 41 41 41 41 41 41 41 41 41 41 41
Annual Minimum <0.0100 <0.0000500 0.0223 0.00401 <0.000000500 0.00108 0.0262 0.0101 <0.0000100 0.0000300 0.00351 <0.00300 0.00120 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.107 0.000295 0.0626 0.110 <0.00000500 0.00421 0.107 0.0226 <0.0000500 0.0000600 0.00898 0.0542 0.0170 0.000661 0.00104 <0.0500

Annual Mean 0.0220 0.0000593 0.0376 0.0527 0.000000691 0.00272 0.0742 0.0176 <0.0000100 0.0000449 0.00639 0.0168 0.00334 0.000133 0.000250 0.0105
Annual Median 0.0140 <0.0000500 0.0374 0.0534 0.000000500 0.00266 0.0726 0.0179 <0.0000100 0.0000470 0.00654 0.0142 0.00230 0.000103 <0.000200 <0.0100

% < LRL 37% 85% 0% 0% 50% 0% 0% 0% 100% 2% 0% 20% 29% 22% 78% 98%
% > BCWQGc - 0% - 0% 12% 0% - 100% 0% 0% 7% 0% 0% 7% 2% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 39% - - - - - 12% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

EV_HC1 
(RG_HACKDS)

EV_GV1 (RG_GRDS)

EV_BLM2 (RG_BACK)

EV_ER4 (RG_EL19)

CM_CC1 (RG_CORCK)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 12 12 13 13 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 1,140 8.18 7.88 9.76 228 12.1 <0.00500 <0.00500 632 3.50 <0.100 0.000180 0.000190 0.0576 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 1,480 8.42 8.46 12.0 325 15.8 0.0124 0.0124 799 5.40 <0.200 0.000270 0.000310 0.0680 <0.0000200 0.0120 <0.000400 <0.000100

Annual Mean 1,340 8.30 8.17 10.8 290 13.9 0.00562 0.00569 709 4.47 0.104 0.000203 0.000254 0.0606 <0.0000200 0.0106 0.000202 <0.000100
Annual Median 1,360 8.32 8.14 10.9 298 13.8 <0.0100 <0.00500 707 4.50 <0.100 0.000190 0.000255 0.0600 <0.0000200 0.0100 0.000200 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 92% 75% 0% 0% 75% 0% 0% 0% 100% 50% 8% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 13 13 14 14 13 14 14 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 1,200 8.11 8.12 9.89 159 13.4 0.00500 <0.00500 655 2.90 0.160 0.000540 0.000190 0.0230 <0.0000200 0.0140 <0.000100 0.000110
Annual Maximum 1,630 8.37 8.41 12.6 266 32.8 0.0689 0.0999 869 22.9 0.410 0.00341 0.000510 0.196 <0.0000200 0.0450 0.000470 0.000420

Annual Mean 1,440 8.27 8.26 11.1 231 25.4 0.0147 0.0288 767 16.4 0.300 0.00262 0.000292 0.0979 <0.0000200 0.0355 0.000144 0.000275
Annual Median 1,440 8.31 8.28 10.7 236 28.1 0.00900 0.0136 770 18.9 0.290 0.00313 0.000260 0.0689 <0.0000200 0.0400 <0.000100 0.000290

% < LRL 0% 0% 0% 0% 0% 0% 29% 31% 0% 0% 0% 0% 0% 0% 100% 0% 69% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 10 10 11 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 1,130 8.08 7.99 9.25 170 23.7 0.0128 <0.00500 582 20.3 0.190 0.00112 0.000250 0.0652 <0.0000200 0.0250 <0.000100 0.000240
Annual Maximum 2,260 8.30 8.34 12.2 257 53.1 0.0792 0.185 1,280 72.6 0.400 0.00359 0.000510 0.241 <0.0000400 0.0680 <0.000200 0.000670

Annual Mean 1,580 8.18 8.16 10.4 219 32.9 0.0407 0.111 811 30.8 0.272 0.00229 0.000309 0.156 <0.0000200 0.0425 0.000113 0.000370
Annual Median 1,500 8.18 8.18 10.4 228 30.0 0.0425 0.136 748 27.6 0.260 0.00270 0.000285 0.158 <0.0000200 0.0420 <0.000100 0.000300

% < LRL 0% 0% 0% 0% 0% 0% 0% 10% 0% 0% 10% 0% 0% 0% 100% 0% 60% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 40% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 192 8.50 8.03 14.0 152 <0.00500 <0.00100 0.0133 16.3 <0.500 0.0650 <0.000100 0.000180 0.0754 <0.0000200 <0.0100 0.000330 <0.000100
Annual Maximum 192 8.50 8.03 14.0 152 <0.00500 <0.00100 0.0133 16.3 <0.500 0.0650 <0.000100 0.000180 0.0754 <0.0000200 <0.0100 0.000330 <0.000100

Annual Mean 192 8.50 8.03 14.0 152 <0.00500 <0.00100 0.0133 16.3 <0.500 0.0650 <0.000100 0.000180 0.0754 <0.0000200 <0.0100 0.000330 <0.000100
Annual Median 192 8.50 8.03 14.0 152 <0.00500 <0.00100 0.0133 16.3 <0.500 0.0650 <0.000100 0.000180 0.0754 <0.0000200 <0.0100 0.000330 <0.000100

% < LRL 0% 0% 0% 0% 0% 100% 100% 0% 0% 100% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 59 65 67 66 59 65 65 65 65 65 65 65 65 65 65 65 65 65
Annual Minimum 279 8.01 8.05 9.88 115 1.18 0.00280 <0.00500 104 <0.500 <0.0200 0.000160 0.000170 0.0362 <0.0000200 0.0140 0.000160 0.000150
Annual Maximum 1,430 8.47 8.82 1,370 235 6.65 0.0345 1.61 441 4.56 0.140 0.000660 0.00131 0.0921 0.000133 <0.0500 0.00240 0.0165

Annual Mean 650 8.26 8.41 33.9 190 3.67 0.0168 0.0592 301 2.55 0.0992 0.000308 0.000263 0.0683 0.0000239 0.0319 0.000329 0.00295
Annual Median 698 8.27 8.40 13.2 200 3.94 0.0157 0.0264 326 2.90 0.0970 0.000300 0.000220 0.0715 <0.0000200 0.0340 0.000210 0.00265

% < LRL 0% 0% 0% 0% 0% 0% 0% 5% 0% 12% 12% 2% 2% 0% 89% 2% 3% 0%
% > BCWQGc - 0% 0% 0% 0% - 6% 2% 3% 0% - 0% - 0% 2% 0% 5% 20%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 2% - - - - 69% - - 3% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 14% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

EV_EC1 (RG_ERCK)

EV_GT1 (RG_GATE)

EV_BC1 (RG_BOCK)

RG_MIUCO

CM_MC2 (RG_MIDCO)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum <0.0100 <0.0000500 0.0152 <0.000100 <0.000000500 0.00125 0.000530 0.116 <0.0000100 <0.0000100 0.00519 <0.00300 <0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.0150 <0.0000500 0.0219 0.000480 0.000000640 0.00171 0.000770 0.148 0.0000100 0.0000110 0.00801 <0.00300 <0.00300 0.0000200 <0.000500 0.0100

Annual Mean 0.0107 <0.0000500 0.0194 0.000135 0.000000513 0.00147 0.000657 0.130 0.0000100 0.0000101 0.00648 <0.00300 <0.00100 0.00000945 <0.000200 0.0100
Annual Median <0.0100 <0.0000500 0.0196 <0.000100 <0.000000500 0.00146 0.000635 0.132 <0.0000100 <0.0000100 0.00634 <0.00300 <0.00300 0.00000815 <0.000500 <0.0100

% < LRL 83% 100% 0% 83% 83% 0% 0% 0% 92% 92% 0% 100% 100% 8% 100% 92%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 100% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 13 13 13 13 13 13 13 14 13 13 13 13 13 13 13 13
Annual Minimum 0.0120 <0.0000500 0.0587 0.00143 <0.000000500 0.00616 0.00725 0.0799 <0.0000100 0.0000400 0.00484 0.00560 0.00180 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.281 0.000191 0.179 0.00766 0.00000226 0.0200 0.0453 0.229 <0.0000100 0.0000770 0.0119 0.0232 0.0101 0.000349 <0.000500 <0.0100

Annual Mean 0.0474 0.0000690 0.137 0.00320 0.000000863 0.0147 0.0316 0.134 <0.0000100 0.0000589 0.00963 0.0131 0.00253 0.000165 0.000265 <0.0100
Annual Median 0.0160 <0.0000500 0.154 0.00211 0.000000580 0.0161 0.0385 0.126 <0.0000100 0.0000630 0.0106 0.00980 0.00200 0.000174 0.000265 <0.0100

% < LRL 0% 62% 0% 0% 46% 0% 0% 0% 100% 0% 0% 0% 77% 8% 92% 100%
% > BCWQGc - 0% - 0% 23% 0% - 100% 0% 0% 77% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 15% - -
% > Level 2 EVWQP Benchmark - - - - - - 77% 100% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 77% - - - - - - - - -

n 10 10 10 10 11 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 0.0110 <0.0000500 0.0981 0.00138 <0.000000500 0.00778 0.0232 0.0802 <0.0000100 0.0000420 0.00574 <0.00300 0.00160 0.00000640 <0.000200 <0.0100
Annual Maximum 0.0670 0.000101 0.175 0.0701 0.0000114 0.0213 0.0425 0.375 <0.0000200 0.0000970 0.0118 0.0185 0.00390 0.000399 0.000500 <0.0200

Annual Mean 0.0340 0.0000626 0.141 0.0131 0.00000185 0.0131 0.0323 0.181 <0.0000100 0.0000594 0.00920 0.0104 0.00244 0.000107 0.000300 <0.0100
Annual Median 0.0295 <0.0000500 0.154 0.00612 0.000000680 0.0127 0.0317 0.148 <0.0000100 0.0000550 0.00971 0.00915 0.00240 0.0000522 0.000300 <0.0100

% < LRL 0% 70% 0% 0% 27% 0% 0% 0% 100% 0% 0% 10% 50% 0% 70% 100%
% > BCWQGc - 0% - 0% 18% 0% - 100% 0% 0% 70% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 10% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 100% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0130 <0.0000500 0.00370 0.00270 <0.000000500 0.000746 <0.000500 0.000260 <0.0000100 <0.0000100 0.000259 <0.00300 <0.00300 0.00000530 <0.000500 <0.0100
Annual Maximum 0.0130 <0.0000500 0.00370 0.00270 <0.000000500 0.000746 <0.000500 0.000260 <0.0000100 <0.0000100 0.000259 <0.00300 <0.00300 0.00000530 <0.000500 <0.0100

Annual Mean 0.0130 <0.0000500 0.00370 0.00270 <0.000000500 0.000746 <0.000500 0.000260 <0.0000100 <0.0000100 0.000259 <0.00300 <0.00300 0.00000530 <0.000500 <0.0100
Annual Median 0.0130 <0.0000500 0.00370 0.00270 <0.000000500 0.000746 <0.000500 0.000260 <0.0000100 <0.0000100 0.000259 <0.00300 <0.00300 0.00000530 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 65 65 65 65 58 65 65 65 65 65 65 65 65 65 65 65
Annual Minimum <0.0100 <0.0000500 0.00740 0.00135 <0.000000500 0.000959 0.00769 0.00372 <0.0000100 0.0000110 0.00103 <0.00300 0.00100 <0.00000500 <0.000200 <0.0100
Annual Maximum 2.41 0.00166 0.0266 0.183 0.00000640 0.00225 0.0449 0.0121 <0.0000500 0.000107 0.00424 0.0280 0.0122 0.000122 <0.00100 <0.0500

Annual Mean 0.152 0.000125 0.0178 0.0182 0.000000892 0.00144 0.0235 0.00733 0.0000106 0.0000216 0.00289 0.00614 0.00301 0.0000328 0.000207 0.0100
Annual Median 0.0260 <0.0000500 0.0185 0.0128 <0.000000500 0.00147 0.0211 0.00755 <0.0000100 0.0000190 0.00308 0.00400 0.00230 0.0000233 <0.000200 <0.0100

% < LRL 25% 74% 0% 0% 66% 0% 0% 0% 94% 2% 0% 45% 49% 14% 92% 97%
% > BCWQGc - 0% - 0% 28% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 5% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 89% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 46% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

EV_EC1 (RG_ERCK)

EV_GT1 (RG_GATE)

EV_BC1 (RG_BOCK)

RG_MIUCO

CM_MC2 (RG_MIDCO)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum 113 7.94 7.78 9.30 72.8 0.121 <0.00100 <0.00500 14.7 0.200 0.0820 <0.000100 0.000160 0.0520 <0.0000200 <0.0100 0.000130 <0.000100
Annual Maximum 286 8.52 8.85 13.8 163 0.748 0.00300 0.0505 86.6 2.95 0.147 0.000400 0.00335 0.184 0.000400 0.0110 0.00839 0.00445

Annual Mean 198 8.26 8.31 11.3 124 0.371 0.00128 0.0110 44.6 1.11 0.111 0.000132 0.000446 0.100 0.0000440 0.0100 0.000849 0.000444
Annual Median 192 8.28 8.30 11.4 131 0.315 <0.00100 0.00550 47.5 1.06 0.106 0.000110 0.000240 0.0983 <0.0000200 <0.0100 0.000320 0.000220

% < LRL 0% 0% 0% 0% 0% 0% 56% 48% 0% 4% 0% 30% 0% 0% 67% 85% 4% 33%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 4% 0% 22% 4%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_MIDER

CM_MCTM 
(RG_MIDAG)

RG_MIULE

RG_MI5

EV_MC3 (RG_MI3)

RG_MIDGA

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum <0.0100 <0.0000500 0.00250 0.000710 <0.000000500 0.000499 <0.000500 0.00106 <0.0000100 <0.0000100 0.000314 <0.00300 0.00120 <0.00000500 <0.000200 <0.0100
Annual Maximum 7.65 0.00580 0.00730 0.232 0.0000336 0.000927 0.0171 0.00190 0.000199 0.000245 0.000890 0.0615 0.0394 0.0000394 0.000610 0.0430

Annual Mean 0.606 0.000477 0.00477 0.0184 0.00000364 0.000715 0.00248 0.00143 0.0000208 0.0000280 0.000618 0.00699 0.0110 0.0000222 0.000277 0.0157
Annual Median 0.160 0.000109 0.00470 0.00461 0.00000144 0.000723 0.00189 0.00137 <0.0000100 0.0000120 0.000614 <0.00300 0.00620 0.0000214 0.000250 <0.0100

% < LRL 7% 37% 0% 0% 19% 0% 7% 0% 67% 44% 0% 52% 26% 4% 78% 63%
% > BCWQGc - 0% - 0% 52% 0% - 0% 4% 0% 0% 11% 0% 0% 0% -
% > BCWQGd 15% 0% - 0% - 0% - - 4% - - 4% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 4% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 4% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_MIDGA

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

CM_MCTM 
(RG_MIDAG)

RG_MIULE

RG_MI5

EV_MC3 (RG_MI3)

RG_MIDER
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 32 32 33 33 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Annual Minimum 153 7.93 5.62 8.97 93.9 0.521 <0.00100 <0.00500 29.1 1.09 0.0990 <0.000100 0.000150 0.0566 <0.0000200 <0.0100 0.000130 <0.000100
Annual Maximum 544 8.41 8.43 13.1 205 4.94 <0.00500 0.0448 194 14.3 0.164 0.000260 0.00114 0.124 0.000116 0.0170 0.00261 0.00123

Annual Mean 329 8.18 7.96 10.9 153 2.20 0.00147 0.0102 106 5.44 0.127 0.000169 0.000288 0.0967 0.0000277 0.0116 0.000448 0.000225
Annual Median 342 8.20 8.04 11.0 158 1.89 0.00110 0.00700 110 5.33 0.123 0.000155 0.000200 0.0997 <0.0000200 0.0115 0.000190 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 44% 34% 0% 0% 0% 3% 0% 0% 84% 31% 3% 56%
% > BCWQGc - 0% 3% 0% 0% - 0% 6% 0% 0% - 0% - 0% 0% 0% 9% 0%
% > BCWQGd - - - 0% - 0% 0% 6% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 31% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 427 8.46 8.25 9.81 185 3.07 0.00360 0.00870 144 3.38 0.147 0.000260 0.000190 0.126 <0.0000200 0.0140 0.000100 <0.000100
Annual Maximum 427 8.46 8.25 9.81 185 3.07 0.00360 0.00870 144 3.38 0.147 0.000260 0.000190 0.126 <0.0000200 0.0140 0.000100 <0.000100

Annual Mean 427 8.46 8.25 9.81 185 3.07 0.00360 0.00870 144 3.38 0.147 0.000260 0.000190 0.126 <0.0000200 0.0140 0.000100 <0.000100
Annual Median 427 8.46 8.25 9.81 185 3.07 0.00360 0.00870 144 3.38 0.147 0.000260 0.000190 0.126 <0.0000200 0.0140 0.000100 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_MIDBO

EV_MC2 
(RG_MICOMP)

EV_MC1 (RG_MI2)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.10: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 32 32 32 32 32 32 32 33 32 32 32 32 32 32 32 32
Annual Minimum <0.0100 <0.0000500 0.00490 0.00126 <0.000000500 0.000617 <0.000500 0.00297 <0.0000100 <0.0000100 0.000484 <0.00300 0.00210 <0.00000500 <0.000200 <0.0100
Annual Maximum 2.24 0.00153 0.0241 0.0653 0.0000129 0.00168 0.00546 0.0270 0.0000450 0.0000730 0.00178 0.0182 0.0300 0.0000498 <0.000500 0.0350

Annual Mean 0.251 0.000195 0.0127 0.00836 0.00000233 0.00100 0.00208 0.0123 0.0000126 0.0000163 0.00107 0.00449 0.00770 0.0000297 0.000250 0.0132
Annual Median 0.0330 <0.0000500 0.0124 0.00242 0.00000101 0.000863 0.00210 0.0124 <0.0000100 0.0000100 0.00104 <0.00300 0.00210 0.0000298 0.000250 <0.0100

% < LRL 13% 56% 0% 0% 31% 0% 3% 0% 84% 47% 0% 66% 50% 3% 84% 72%
% > BCWQGc - 0% - 0% 44% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 6% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 6% 15% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0150 <0.0000500 0.0192 0.00266 <0.000000500 0.00175 0.00231 0.0198 <0.0000100 0.0000110 0.00190 <0.00300 <0.00300 0.0000400 <0.000500 <0.0100
Annual Maximum 0.0150 <0.0000500 0.0192 0.00266 <0.000000500 0.00175 0.00231 0.0198 <0.0000100 0.0000110 0.00190 <0.00300 <0.00300 0.0000400 <0.000500 <0.0100

Annual Mean 0.0150 <0.0000500 0.0192 0.00266 <0.000000500 0.00175 0.00231 0.0198 <0.0000100 0.0000110 0.00190 <0.00300 <0.00300 0.0000400 <0.000500 <0.0100
Annual Median 0.0150 <0.0000500 0.0192 0.00266 <0.000000500 0.00175 0.00231 0.0198 <0.0000100 0.0000110 0.00190 <0.00300 <0.00300 0.0000400 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

RG_MIDBO

EV_MC2 
(RG_MICOMP)

EV_MC1 (RG_MI2)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 181 8.42 8.01 10.5 119 0.140 <0.00100 0.00700 19.6 <0.500 0.324 <0.000100 0.000460 0.0213 <0.0000200 <0.0100 <0.000400 <0.000100
Annual Maximum 181 8.42 8.01 10.5 119 0.140 <0.00100 0.00700 19.6 <0.500 0.324 <0.000100 0.000460 0.0213 <0.0000200 <0.0100 <0.000400 <0.000100

Annual Mean 181 8.42 8.01 10.5 119 0.140 <0.00100 0.00700 19.6 <0.500 0.324 <0.000100 0.000460 0.0213 <0.0000200 <0.0100 <0.000400 <0.000100
Annual Median 181 8.42 8.01 10.5 119 0.140 <0.00100 0.00700 19.6 <0.500 0.324 <0.000100 0.000460 0.0213 <0.0000200 <0.0100 <0.000400 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 0% 100% 0% 0% 100% 100% 100% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 208 8.55 8.16 10.4 162 0.0226 <0.00100 <0.00500 16.7 0.810 0.175 <0.000100 0.000130 0.0705 <0.0000200 <0.0100 <0.000400 <0.000100
Annual Maximum 208 8.55 8.16 10.4 162 0.0226 <0.00100 <0.00500 16.7 0.810 0.175 <0.000100 0.000130 0.0705 <0.0000200 <0.0100 <0.000400 <0.000100

Annual Mean 208 8.55 8.16 10.4 162 0.0226 <0.00100 <0.00500 16.7 0.810 0.175 <0.000100 0.000130 0.0705 <0.0000200 <0.0100 <0.000400 <0.000100
Annual Median 208 8.55 8.16 10.4 162 0.0226 <0.00100 <0.00500 16.7 0.810 0.175 <0.000100 0.000130 0.0705 <0.0000200 <0.0100 <0.000400 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 100% 0% 0% 0% 100% 0% 0% 100% 100% 100% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 117 8.06 7.40 9.69 114 <0.00500 <0.00100 <0.00500 4.57 <0.500 0.0660 0.000100 0.000180 0.139 <0.0000200 <0.0100 0.000100 <0.000100
Annual Maximum 117 8.06 7.40 9.69 114 <0.00500 <0.00100 <0.00500 4.57 <0.500 0.0660 0.000100 0.000180 0.139 <0.0000200 <0.0100 0.000100 <0.000100

Annual Mean 117 8.06 7.40 9.69 114 <0.00500 <0.00100 <0.00500 4.57 <0.500 0.0660 0.000100 0.000180 0.139 <0.0000200 <0.0100 0.000100 <0.000100
Annual Median 117 8.06 7.40 9.69 114 <0.00500 <0.00100 <0.00500 4.57 <0.500 0.0660 0.000100 0.000180 0.139 <0.0000200 <0.0100 0.000100 <0.000100

% < LRL 0% 0% 0% 0% 0% 100.0% 100% 100% 0% 100% 0% 0% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39
Annual Minimum 86.0 7.79 6.80 9.53 82.8 <0.00500 <0.00100 <0.00500 3.77 0.350 <0.0200 <0.000100 0.000140 0.0245 <0.0000200 <0.0100 0.000160 <0.000100
Annual Maximum 251 8.57 8.83 33.9 176 0.175 <0.00500 0.0650 20.2 <2.50 <0.100 <0.000100 0.000820 0.0588 0.0000510 0.0170 0.00117 0.000650

Annual Mean 158 8.25 7.98 16.7 134 0.0265 <0.00100 0.0128 13.3 0.414 0.0634 <0.000100 0.000236 0.0466 0.0000212 0.0136 0.000308 0.000120
Annual Median 157 8.29 8.12 15.1 141 0.0191 <0.00100 0.00930 13.6 0.370 0.0695 <0.000100 0.000200 0.0499 <0.0000200 0.0140 0.000230 <0.000100

% < LRL 0% 0% 0% 0% 0% 12.8% 100% 23% 0% 77% 5% 100% 3% 0% 90% 15% 5% 87%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 3% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 520 8.50 7.67 11.2 188 0.884 0.00110 0.00510 219 1.13 0.215 <0.000100 0.000190 0.0653 <0.0000200 <0.0100 <0.000300 <0.000100
Annual Maximum 520 8.50 7.67 11.2 188 0.884 0.00110 0.00510 219 1.13 0.215 <0.000100 0.000190 0.0653 <0.0000200 <0.0100 <0.000300 <0.000100

Annual Mean 520 8.50 7.67 11.2 188 0.884 0.00110 0.00510 219 1.13 0.215 <0.000100 0.000190 0.0653 <0.0000200 <0.0100 <0.000300 <0.000100
Annual Median 520 8.50 7.67 11.2 188 0.884 0.00110 0.00510 219 1.13 0.215 <0.000100 0.000190 0.0653 <0.0000200 <0.0100 <0.000300 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 100% 100% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

EV_HC6 
(RG_HACKUS)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

CM_AG1 (RG_AGCK)

EV_AC2 (RG_ALUSM)

RG_LE1

CM_MC1 (RG_MI25)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00190 0.000210 <0.000000500 0.000736 <0.000500 0.00160 <0.0000100 0.0000430 0.000787 0.00340 <0.00300 0.0000116 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00190 0.000210 <0.000000500 0.000736 <0.000500 0.00160 <0.0000100 0.0000430 0.000787 0.00340 <0.00300 0.0000116 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00190 0.000210 <0.000000500 0.000736 <0.000500 0.00160 <0.0000100 0.0000430 0.000787 0.00340 <0.00300 0.0000116 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00190 0.000210 <0.000000500 0.000736 <0.000500 0.00160 <0.0000100 0.0000430 0.000787 0.00340 <0.00300 0.0000116 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 100% 0% 100% 0% 0% 0% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0220 <0.0000500 0.00380 0.00172 <0.000000500 0.000641 <0.000500 0.000545 <0.0000100 <0.0000100 0.000594 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.0220 <0.0000500 0.00380 0.00172 <0.000000500 0.000641 <0.000500 0.000545 <0.0000100 <0.0000100 0.000594 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100

Annual Mean 0.0220 <0.0000500 0.00380 0.00172 <0.000000500 0.000641 <0.000500 0.000545 <0.0000100 <0.0000100 0.000594 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Median 0.0220 <0.0000500 0.00380 0.00172 <0.000000500 0.000641 <0.000500 0.000545 <0.0000100 <0.0000100 0.000594 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 100% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00180 0.000830 <0.000000500 0.000676 <0.000500 0.000430 <0.0000100 <0.0000100 0.000224 <0.00300 <0.00300 0.0000311 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00180 0.000830 <0.000000500 0.000676 <0.000500 0.000430 <0.0000100 <0.0000100 0.000224 <0.00300 <0.00300 0.0000311 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00180 0.000830 <0.000000500 0.000676 <0.000500 0.000430 <0.0000100 <0.0000100 0.000224 <0.00300 <0.00300 0.0000311 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00180 0.000830 <0.000000500 0.000676 <0.000500 0.000430 <0.0000100 <0.0000100 0.000224 <0.00300 <0.00300 0.0000311 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39
Annual Minimum <0.0100 <0.0000500 0.00190 <0.000100 <0.000000500 0.000482 <0.000500 0.000141 <0.0000100 <0.0000100 0.000119 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 1.13 0.00131 0.00540 0.0562 0.00000334 0.00100 0.00224 0.000348 0.0000270 <0.0000600 0.000310 0.00910 0.0420 0.0000146 <0.000500 0.0350

Annual Mean 0.0842 0.000108 0.00422 0.00319 0.000000848 0.000841 0.000582 0.000235 0.0000104 0.0000118 0.000223 0.00323 0.00669 0.00000929 <0.000500 0.0116
Annual Median <0.0100 <0.0000500 0.00440 0.000520 <0.000000500 0.000899 <0.000500 0.000234 <0.0000100 <0.0000100 0.000232 <0.00300 <0.00300 0.00000930 <0.000500 <0.0100

% < LRL 56% 77% 0% 3% 64% 0% 85% 0% 97% 87% 0% 87% 67% 3% 100% 87%
% > BCWQGc - 0% - 0% 13% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 3% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0100 <0.0000500 0.00680 0.000800 <0.000000500 0.000965 0.000770 0.0417 <0.0000100 <0.0000100 0.00270 <0.00300 <0.00300 0.0000161 <0.000500 <0.0100
Annual Maximum 0.0100 <0.0000500 0.00680 0.000800 <0.000000500 0.000965 0.000770 0.0417 <0.0000100 <0.0000100 0.00270 <0.00300 <0.00300 0.0000161 <0.000500 <0.0100

Annual Mean 0.0100 <0.0000500 0.00680 0.000800 <0.000000500 0.000965 0.000770 0.0417 <0.0000100 <0.0000100 0.00270 <0.00300 <0.00300 0.0000161 <0.000500 <0.0100
Annual Median 0.0100 <0.0000500 0.00680 0.000800 <0.000000500 0.000965 0.000770 0.0417 <0.0000100 <0.0000100 0.00270 <0.00300 <0.00300 0.0000161 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

CM_AG1 (RG_AGCK)

EV_AC2 (RG_ALUSM)

RG_LE1

CM_MC1 (RG_MI25)

EV_HC6 
(RG_HACKUS)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Annual Minimum 265 8.18 7.61 8.79 129 0.541 <0.00100 <0.00500 79.9 0.530 0.113 <0.000100 0.000140 0.0361 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 595 8.58 8.37 12.6 238 1.25 <0.00500 0.0531 245 1.49 0.240 0.000150 0.000460 0.0785 0.0000340 <0.0100 0.00108 0.000300

Annual Mean 468 8.40 8.25 11.1 187 0.897 0.00114 0.0155 186 0.958 0.189 0.000106 0.000205 0.0601 0.0000208 <0.0100 0.000279 0.000111
Annual Median 500 8.39 8.30 11.2 192 0.878 <0.00100 0.0134 204 0.980 0.186 <0.000100 0.000180 0.0635 <0.0000200 <0.0100 0.000220 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 81% 6% 0% 0% 0% 69% 3% 0% 94% 100% 3% 94%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 3% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 431 8.47 8.11 10.4 209 0.455 0.00230 0.00950 154 0.960 0.239 <0.000100 0.000170 0.0630 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 431 8.47 8.11 10.4 209 0.455 0.00230 0.00950 154 0.960 0.239 <0.000100 0.000170 0.0630 <0.0000200 <0.0100 0.000200 <0.000100

Annual Mean 431 8.47 8.11 10.4 209 0.455 0.00230 0.00950 154 0.960 0.239 <0.000100 0.000170 0.0630 <0.0000200 <0.0100 0.000200 <0.000100
Annual Median 431 8.47 8.11 10.4 209 0.455 0.00230 0.00950 154 0.960 0.239 <0.000100 0.000170 0.0630 <0.0000200 <0.0100 0.000200 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 14 14 15 15 14 14 14 14 14 14 14 13 13 13 13 13 13 13
Annual Minimum 199 8.15 7.48 8.90 121 0.274 <0.00100 0.00510 27.0 0.830 0.0980 <0.000100 0.000210 0.0927 <0.0000200 0.0110 <0.000100 <0.000100
Annual Maximum 298 8.59 8.50 12.6 200 0.521 0.00130 0.0289 46.4 1.37 0.190 0.000210 0.00149 0.170 0.000190 0.0230 0.00233 0.00194

Annual Mean 246 8.38 8.29 11.4 181 0.383 0.00104 0.0112 39.4 1.09 0.153 0.000108 0.000360 0.108 0.0000357 0.0183 0.000308 0.000265
Annual Median 250 8.36 8.41 11.8 185 0.368 <0.00100 0.00875 39.8 1.01 0.158 <0.000100 0.000270 0.102 <0.0000200 0.0190 0.000120 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 64% 0% 0% 0% 0% 92% 8% 0% 85% 0% 38% 85%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 8% 0% 8% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 199 8.23 7.79 9.46 141 1.59 <0.00100 <0.00500 38.4 0.600 0.110 <0.000100 0.000190 0.0509 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 408 8.54 8.47 12.4 178 4.71 0.00230 0.0604 120 3.76 0.212 0.000230 0.00110 0.0845 0.0000970 <0.0100 0.00303 0.000810

Annual Mean 294 8.40 8.21 11.0 163 2.86 0.00142 0.0124 74.8 1.94 0.174 0.000113 0.000359 0.0685 0.0000302 <0.0100 0.000747 0.000197
Annual Median 294 8.43 8.24 10.9 169 2.64 0.00100 0.00935 71.4 1.84 0.181 <0.000100 0.000260 0.0706 <0.0000200 <0.0100 0.000300 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 50% 15% 0% 0% 0% 69% 4% 0% 77% 100% 4% 69%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 23% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 42% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 31 31 31 31 31 31 31 31 31 31 31 31 31 31 30 31 31 31
Annual Minimum 765 8.01 7.17 8.67 187 4.98 0.00970 0.0326 354 1.90 0.100 0.000400 0.000220 0.0262 <0.0000200 0.0280 <0.000100 0.00405
Annual Maximum 1,500 8.34 8.34 35.3 301 9.23 0.105 0.373 836 17.5 0.300 0.00123 0.000530 0.0677 <0.0000400 0.116 0.000680 0.0281

Annual Mean 1,250 8.19 8.07 14.4 244 7.25 0.0607 0.195 673 6.39 0.205 0.000737 0.000287 0.0478 <0.0000200 0.0750 0.000173 0.0154
Annual Median 1,330 8.19 8.10 14.1 250 7.26 0.0644 0.154 700 5.50 0.210 0.000680 0.000270 0.0458 <0.0000200 0.0740 0.000140 0.0136

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 6% 0% 0% 3% 0% 100% 0% 42% 0%
% > BCWQGc - 0% 0% 0% 0% - 42% 0% 94% 0% - 0% - 0% 0% 0% 0% 100%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 84% - - - - 100% - - 94% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 97% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

CM_CC1 (RG_CORCK)

EV_HC1 
(RG_HACKDS)

EV_GV1 (RG_GRDS)

EV_BLM2 (RG_BACK)

EV_ER4 (RG_EL19)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Annual Minimum <0.0100 <0.0000500 0.00440 0.00273 <0.000000500 0.000632 0.000520 0.0179 <0.0000100 <0.0000100 0.00123 <0.00300 <0.00300 0.0000116 <0.000500 <0.0100
Annual Maximum 0.624 0.000418 0.00790 0.0172 0.00000355 0.00143 0.00209 0.0480 0.0000120 0.0000340 0.00327 0.0388 0.0698 0.0000336 <0.000500 0.0480

Annual Mean 0.0656 0.0000753 0.00648 0.00545 0.000000778 0.000935 0.000826 0.0370 0.0000101 0.0000120 0.00245 0.00423 0.00550 0.0000161 <0.000500 0.0112
Annual Median 0.0180 <0.0000500 0.00670 0.00396 <0.000000500 0.000951 0.000690 0.0398 <0.0000100 <0.0000100 0.00260 <0.00300 <0.00300 0.0000150 <0.000500 <0.0100

% < LRL 9% 78% 0% 0% 69% 0% 3% 0% 97% 84% 0% 88% 78% 3% 100% 97%
% > BCWQGc - 0% - 0% 9% 0% - 100% 0% 0% 0% 0% 3% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 97% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00630 0.00238 <0.000000500 0.00108 0.000530 0.0259 0.0000110 <0.0000100 0.00222 <0.00300 <0.00300 0.0000110 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00630 0.00238 <0.000000500 0.00108 0.000530 0.0259 0.0000110 <0.0000100 0.00222 <0.00300 <0.00300 0.0000110 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00630 0.00238 <0.000000500 0.00108 0.000530 0.0259 0.0000110 <0.0000100 0.00222 <0.00300 <0.00300 0.0000110 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00630 0.00238 <0.000000500 0.00108 0.000530 0.0259 0.0000110 <0.0000100 0.00222 <0.00300 <0.00300 0.0000110 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 0% 0% 0% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 13 13 13 13 15 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 0.0350 <0.0000500 0.00790 0.00209 0.000000620 0.000381 <0.000500 0.00522 <0.0000100 <0.0000100 0.000222 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 3.11 0.00271 0.0226 0.105 0.0000168 0.000663 0.00559 0.00819 0.0000690 0.0000760 0.000417 0.0187 0.0189 <0.0000200 <0.000500 0.0290

Annual Mean 0.381 0.000297 0.0166 0.0139 0.00000233 0.000477 0.000929 0.00672 0.0000145 0.0000151 0.000338 0.00445 0.00436 0.00000917 <0.000500 0.0115
Annual Median 0.0650 0.0000550 0.0177 0.00413 0.000000920 0.000464 <0.000500 0.00631 <0.0000100 <0.0000100 0.000336 <0.00300 <0.00300 0.00000885 <0.000500 <0.0100

% < LRL 0% 31% 0% 0% 0% 0% 85% 0% 92% 92% 0% 85% 77% 15% 100% 92%
% > BCWQGc - 0% - 0% 33% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 15% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 8% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum <0.0100 <0.0000500 0.00530 0.00130 <0.000000500 0.000813 <0.000500 0.00712 <0.0000100 <0.0000100 0.000921 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 1.82 0.00124 0.0118 0.108 0.00000666 0.00156 0.00436 0.0221 0.0000320 0.0000570 0.00166 0.0151 0.528 0.000128 0.00109 0.640

Annual Mean 0.320 0.000226 0.00859 0.0182 0.00000152 0.00116 0.00116 0.0130 0.0000117 0.0000163 0.00122 0.00477 0.0234 0.0000153 0.000523 0.0342
Annual Median 0.0320 <0.0000500 0.00850 0.00362 <0.000000500 0.00116 0.000660 0.0121 <0.0000100 <0.0000100 0.00121 <0.00300 <0.00300 0.0000105 <0.000500 <0.0100

% < LRL 8% 54% 0% 0% 54% 0% 38% 0% 88% 77% 0% 65% 77% 12% 96% 96%
% > BCWQGc - 0% - 0% 27% 0% - 100% 0% 0% 0% 0% 4% 0% 4% -
% > BCWQGd 15% 0% - 0% - 0% - - 0% - - 0% 4% 0% 0% 4%

% > Level 1 EVWQP Benchmark - - - - - - 0% 15% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31
Annual Minimum <0.0100 <0.0000500 0.0170 0.0220 <0.000000500 0.00163 0.0314 0.0118 <0.0000100 0.0000290 0.00353 0.00330 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.127 0.000102 0.0720 0.134 0.00000150 0.00665 0.148 0.0205 <0.0000200 0.0000720 0.00943 0.0496 0.0141 0.000574 <0.000500 <0.0200

Annual Mean 0.0280 0.0000547 0.0438 0.0661 0.000000590 0.00344 0.0840 0.0158 <0.0000100 0.0000473 0.00712 0.0186 0.00408 0.0000985 <0.000500 <0.0100
Annual Median 0.0130 <0.0000500 0.0415 0.0649 <0.000000500 0.00340 0.0690 0.0161 <0.0000100 0.0000430 0.00750 0.0106 <0.00300 0.0000413 <0.000500 <0.0100

% < LRL 48% 87% 0% 0% 74% 0% 0% 0% 100% 0% 0% 3% 74% 23% 100% 100%
% > BCWQGc - 0% - 0% 3% 0% - 100% 0% 0% 19% 0% 0% 10% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 10% - - - - - 10% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

EV_HC1 
(RG_HACKDS)

EV_GV1 (RG_GRDS)

EV_BLM2 (RG_BACK)

EV_ER4 (RG_EL19)

CM_CC1 (RG_CORCK)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 13 13 14 14 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 1,360 8.16 7.87 10.4 239 13.3 <0.00500 <0.00500 678 4.40 <0.100 0.000150 0.000240 0.0522 <0.0000200 <0.0100 0.000180 <0.000100
Annual Maximum 1,570 8.40 8.28 12.6 315 15.9 0.0349 0.0295 854 6.40 0.160 0.000220 0.000380 0.0651 <0.0000400 <0.0200 0.000480 <0.000200

Annual Mean 1,450 8.28 8.12 11.3 283 14.4 0.00746 0.0115 747 5.34 0.128 0.000186 0.000281 0.0594 <0.0000200 0.0106 0.000241 0.000127
Annual Median 1,430 8.28 8.14 11.1 294 14.1 <0.00500 0.00740 735 5.40 0.130 0.000180 0.000260 0.0591 <0.0000200 0.0110 0.000210 0.000120

% < LRL 0% 0% 0% 0% 0% 0% 77% 38% 0% 0% 23% 8% 0% 0% 100% 38% 8% 46%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 66 66 63 63 66 66 66 66 66 66 66 66 66 66 66 66 66 66
Annual Minimum 1,300 7.94 7.44 8.60 172 13.2 0.00160 <0.00500 670 13.2 0.178 0.00147 <0.000200 0.0196 <0.0000200 0.0310 <0.000100 0.000210
Annual Maximum 2,060 8.40 8.92 12.9 323 30.1 0.168 0.136 1,240 25.5 0.460 0.00466 0.000610 0.185 <0.0000400 0.0560 <0.000600 0.000990

Annual Mean 1,630 8.18 8.06 10.9 250 21.6 0.0105 0.0284 849 18.7 0.311 0.00294 0.000293 0.0876 <0.0000200 0.0451 0.000121 0.000511
Annual Median 1,590 8.19 8.06 11.0 252 21.1 0.00590 0.0253 828 19.0 0.306 0.00288 0.000280 0.0743 <0.0000200 0.0450 <0.000100 0.000525

% < LRL 0% 0% 0% 0% 0% 0% 30% 6% 0% 0% 0% 0% 2% 0% 100% 0% 71% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 65 65 63 63 65 65 65 65 65 65 65 65 65 65 65 65 65 65
Annual Minimum 1,330 7.84 7.57 8.56 184 13.0 <0.00500 0.00960 654 18.1 0.170 0.00178 0.000190 0.0493 <0.0000200 0.0400 <0.000100 0.000230
Annual Maximum 1,970 8.35 8.23 12.3 317 31.9 0.0657 0.110 1,220 36.1 0.430 0.00431 0.000460 0.233 <0.0000400 0.0590 0.000750 0.000790

Annual Mean 1,580 8.16 7.94 10.5 244 22.7 0.0305 0.0379 827 22.9 0.310 0.00305 0.000271 0.115 <0.0000200 0.0487 0.000134 0.000489
Annual Median 1,530 8.17 7.93 10.7 243 21.4 0.0277 0.0328 801 21.4 0.310 0.00300 0.000260 0.105 <0.0000200 0.0490 <0.000100 0.000490

% < LRL 0% 0% 0% 0% 0% 0% 3% 0% 0% 0% 0% 0% 2% 0% 100% 0% 75% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 154 8.44 8.44 11.5 151 <0.00500 <0.00100 <0.00500 16.4 <0.500 0.0890 <0.000100 0.000180 0.0807 <0.0000200 0.0110 0.000220 <0.000100
Annual Maximum 154 8.44 8.44 11.5 151 <0.00500 <0.00100 <0.00500 16.4 <0.500 0.0890 <0.000100 0.000180 0.0807 <0.0000200 0.0110 0.000220 <0.000100

Annual Mean 154 8.44 8.44 11.5 151 <0.00500 <0.00100 <0.00500 16.4 <0.500 0.0890 <0.000100 0.000180 0.0807 <0.0000200 0.0110 0.000220 <0.000100
Annual Median 154 8.44 8.44 11.5 151 <0.00500 <0.00100 <0.00500 16.4 <0.500 0.0890 <0.000100 0.000180 0.0807 <0.0000200 0.0110 0.000220 <0.000100

% < LRL 0% 0% 0% 0% 0% 100% 100% 100% 0% 100% 0% 100% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52
Annual Minimum 283 7.92 7.42 9.56 128 1.04 0.00300 0.00590 102 0.890 0.0410 0.000160 0.000170 0.0383 <0.0000200 0.0150 0.000110 0.000780
Annual Maximum 961 8.46 8.55 1,570 282 5.16 0.0499 0.131 512 11.0 0.190 0.000650 0.000910 0.0810 0.000115 0.0630 0.00206 0.0104

Annual Mean 701 8.27 8.20 45.2 201 3.37 0.0219 0.0411 331 3.94 0.125 0.000321 0.000257 0.0670 0.0000246 0.0392 0.000338 0.00361
Annual Median 744 8.28 8.26 15.8 206 3.69 0.0198 0.0293 349 3.35 0.130 0.000280 0.000210 0.0694 <0.0000200 0.0390 0.000200 0.00247

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 2% 2% 8% 0% 92% 0% 8% 0%
% > BCWQGc - 0% 0% 0% 0% - 13% 0% 13% 0% - 0% - 0% 0% 0% 8% 37%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 71% - - 13% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 2% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

EV_EC1 (RG_ERCK)

EV_GT1 (RG_GATE)

EV_BC1 (RG_BOCK)

RG_MIUCO

CM_MC2 (RG_MIDCO)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum <0.0100 <0.0000500 0.0181 <0.000100 <0.000000500 0.00120 0.000520 0.136 <0.0000100 <0.0000100 0.00641 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.0460 <0.000100 0.0229 0.00111 <0.000000500 0.00146 <0.00100 0.162 <0.0000200 <0.0000200 0.00721 <0.00600 <0.00300 0.0000135 <0.000500 <0.0200

Annual Mean 0.0131 0.0000512 0.0200 0.000197 <0.000000500 0.00133 0.000663 0.146 <0.0000100 <0.0000100 0.00683 0.00306 <0.00300 0.00000832 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0197 <0.000100 <0.000000500 0.00135 0.000655 0.147 <0.0000100 <0.0000100 0.00684 <0.00300 <0.00300 0.00000820 <0.000500 <0.0100

% < LRL 85% 92% 0% 77% 100% 0% 8% 0% 100% 100% 0% 92% 100% 15% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 100% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 66 66 66 66 64 66 66 67 66 66 66 66 66 66 66 66
Annual Minimum <0.0100 <0.0000500 0.108 0.000670 <0.000000500 0.00708 0.0333 0.0518 <0.0000100 0.0000430 0.00906 0.00380 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.0790 0.000160 0.206 0.00880 0.00000116 0.0215 0.0901 0.182 <0.0000300 0.0000920 0.0192 0.0218 0.00980 0.000394 0.00137 0.0250

Annual Mean 0.0215 0.0000596 0.157 0.00223 0.000000550 0.0139 0.0589 0.0997 <0.0000100 0.0000659 0.0132 0.00927 0.00317 0.000131 0.000537 0.0108
Annual Median 0.0160 <0.0000500 0.158 0.00187 <0.000000500 0.0136 0.0559 0.0931 <0.0000100 0.0000655 0.0125 0.00835 <0.00300 0.000120 <0.000500 <0.0100

% < LRL 35% 76% 0% 0% 80% 0% 0% 0% 100% 0% 0% 11% 92% 2% 77% 92%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 100% 0% 0% 0% 6% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 2% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 78% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

n 65 65 65 65 62 65 65 65 65 65 65 65 65 65 65 65
Annual Minimum <0.0100 <0.0000500 0.142 0.000610 <0.000000500 0.00735 0.0427 0.0455 <0.0000100 0.0000440 0.0101 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.0740 0.000151 0.213 0.00499 0.00000141 0.0217 0.0812 0.223 <0.0000300 0.0000920 0.0186 0.0101 0.0102 0.000106 0.000950 0.0270

Annual Mean 0.0191 0.0000529 0.168 0.00191 0.000000536 0.0142 0.0567 0.0959 <0.0000100 0.0000611 0.0130 0.00374 0.00327 0.0000324 0.000508 0.0103
Annual Median 0.0130 <0.0000500 0.165 0.00177 <0.000000500 0.0136 0.0524 0.0881 <0.0000100 0.0000600 0.0124 <0.00300 <0.00300 0.0000290 <0.000500 <0.0100

% < LRL 51% 92% 0% 2% 82% 0% 0% 0% 100% 0% 0% 71% 88% 2% 94% 97%
% > BCWQGc - 0% - 0% 2% 0% - 100% 0% 0% 100% 0% 0% 0% 2% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 74% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0150 <0.0000500 0.00400 0.00287 <0.000000500 0.000750 <0.000500 0.000262 0.0000740 <0.0000100 0.000248 <0.00300 <0.00300 0.00000610 <0.000500 <0.0100
Annual Maximum 0.0150 <0.0000500 0.00400 0.00287 <0.000000500 0.000750 <0.000500 0.000262 0.0000740 <0.0000100 0.000248 <0.00300 <0.00300 0.00000610 <0.000500 <0.0100

Annual Mean 0.0150 <0.0000500 0.00400 0.00287 <0.000000500 0.000750 <0.000500 0.000262 0.0000740 <0.0000100 0.000248 <0.00300 <0.00300 0.00000610 <0.000500 <0.0100
Annual Median 0.0150 <0.0000500 0.00400 0.00287 <0.000000500 0.000750 <0.000500 0.000262 0.0000740 <0.0000100 0.000248 <0.00300 <0.00300 0.00000610 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 0% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52
Annual Minimum <0.0100 <0.0000500 0.00720 0.00428 <0.000000500 0.000907 0.0120 0.00378 <0.0000100 <0.0000100 0.00107 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 2.23 0.00152 0.0346 0.0821 0.00000359 0.00348 0.0665 0.0115 <0.0000200 0.0000630 0.00565 0.0186 0.0141 0.0000989 0.000670 <0.0200

Annual Mean 0.145 0.000127 0.0208 0.0186 0.000000695 0.00186 0.0277 0.00750 0.0000101 0.0000208 0.00346 0.00514 0.00372 0.0000274 0.000503 0.0100
Annual Median 0.0150 <0.0000500 0.0205 0.0136 <0.000000500 0.00174 0.0209 0.00780 <0.0000100 0.0000180 0.00346 <0.00300 <0.00300 0.0000208 <0.000500 <0.0100

% < LRL 27% 83% 0% 0% 81% 0% 0% 0% 96% 10% 0% 60% 77% 10% 98% 98%
% > BCWQGc - 0% - 0% 10% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 6% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 77% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 44% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

EV_EC1 (RG_ERCK)

EV_GT1 (RG_GATE)

EV_BC1 (RG_BOCK)

RG_MIUCO

CM_MC2 (RG_MIDCO)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 586 8.49 8.21 11.2 180 2.43 0.00810 0.00810 265 1.79 0.206 0.000260 0.000260 0.0963 <0.0000200 0.0310 <0.000400 0.000820
Annual Maximum 586 8.49 8.42 11.8 180 2.43 0.00810 0.00810 265 1.79 0.206 0.000260 0.000260 0.0963 <0.0000200 0.0310 <0.000400 0.000820

Annual Mean 586 8.49 8.32 11.5 180 2.43 0.00810 0.00810 265 1.79 0.206 0.000260 0.000260 0.0963 <0.0000200 0.0310 <0.000400 0.000820
Annual Median 586 8.49 8.32 11.5 180 2.43 0.00810 0.00810 265 1.79 0.206 0.000260 0.000260 0.0963 <0.0000200 0.0310 <0.000400 0.000820

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 100% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 496 8.08 8.39 11.4 185 1.55 0.00320 0.0179 192 1.96 0.165 0.000180 0.000210 0.139 <0.0000200 0.0240 0.000210 0.000220
Annual Maximum 496 8.08 8.39 11.4 185 1.55 0.00320 0.0179 192 1.96 0.165 0.000180 0.000210 0.139 <0.0000200 0.0240 0.000210 0.000220

Annual Mean 496 8.08 8.39 11.4 185 1.55 0.00320 0.0179 192 1.96 0.165 0.000180 0.000210 0.139 <0.0000200 0.0240 0.000210 0.000220
Annual Median 496 8.08 8.39 11.4 185 1.55 0.00320 0.0179 192 1.96 0.165 0.000180 0.000210 0.139 <0.0000200 0.0240 0.000210 0.000220

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 403 7.88 8.29 12.3 167 1.00 0.00170 0.0125 133 1.47 0.136 0.000150 0.000200 0.161 <0.0000200 0.0180 0.000130 <0.000100
Annual Maximum 403 7.88 8.29 12.3 167 1.00 0.00170 0.0125 133 1.47 0.136 0.000150 0.000200 0.161 <0.0000200 0.0180 0.000130 <0.000100

Annual Mean 403 7.88 8.29 12.3 167 1.00 0.00170 0.0125 133 1.47 0.136 0.000150 0.000200 0.161 <0.0000200 0.0180 0.000130 <0.000100
Annual Median 403 7.88 8.29 12.3 167 1.00 0.00170 0.0125 133 1.47 0.136 0.000150 0.000200 0.161 <0.0000200 0.0180 0.000130 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
Annual Minimum 104 7.71 7.68 9.59 70.7 0.122 <0.00100 <0.00500 16.8 <0.500 0.0820 <0.000100 0.000150 0.0516 <0.0000200 <0.0100 0.000140 <0.000100
Annual Maximum 290 8.53 8.85 12.6 201 0.449 0.00360 0.0821 68.4 3.90 0.164 0.000250 0.00141 0.140 0.000176 <0.0200 0.00326 0.00193

Annual Mean 210 8.27 8.37 11.5 132 0.293 0.00144 0.0136 46.9 1.51 0.127 0.000121 0.000340 0.0994 0.0000345 0.0102 0.000547 0.000314
Annual Median 236 8.29 8.35 11.4 149 0.317 <0.00100 0.00900 51.3 1.27 0.135 <0.000100 0.000210 0.107 <0.0000200 <0.0100 0.000200 0.000120

% < LRL 0% 0% 0% 0% 0% 0% 52% 8% 0% 16% 0% 52% 4% 0% 80% 80% 8% 48%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 8% 0% 12% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 300 8.16 8.25 10.4 189 0.604 0.00150 <0.00500 75.7 1.43 0.151 <0.000100 0.000200 0.138 <0.0000200 0.0110 0.000170 <0.000100
Annual Maximum 300 8.16 8.25 10.4 189 0.604 0.00150 <0.00500 75.7 1.43 0.151 <0.000100 0.000200 0.138 <0.0000200 0.0110 0.000170 <0.000100

Annual Mean 300 8.16 8.25 10.4 189 0.604 0.00150 <0.00500 75.7 1.43 0.151 <0.000100 0.000200 0.138 <0.0000200 0.0110 0.000170 <0.000100
Annual Median 300 8.16 8.25 10.4 189 0.604 0.00150 <0.00500 75.7 1.43 0.151 <0.000100 0.000200 0.138 <0.0000200 0.0110 0.000170 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 100% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 858 8.48 8.41 9.73 202 9.38 0.0124 0.0143 434 12.2 0.260 0.00157 0.000240 0.108 <0.0000200 0.0270 <0.000300 0.000370
Annual Maximum 858 8.48 8.41 9.73 202 9.38 0.0124 0.0143 434 12.2 0.260 0.00157 0.000240 0.108 <0.0000200 0.0270 <0.000300 0.000370

Annual Mean 858 8.48 8.41 9.73 202 9.38 0.0124 0.0143 434 12.2 0.260 0.00157 0.000240 0.108 <0.0000200 0.0270 <0.000300 0.000370
Annual Median 858 8.48 8.41 9.73 202 9.38 0.0124 0.0143 434 12.2 0.260 0.00157 0.000240 0.108 <0.0000200 0.0270 <0.000300 0.000370

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 100% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_MIDER

CM_MCTM 
(RG_MIDAG)

RG_MIULE

RG_MI5

EV_MC3 (RG_MI3)

RG_MIDGA

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.0154 0.00230 <0.000000500 0.00169 0.0134 0.00460 <0.0000100 0.0000200 0.00249 <0.00300 <0.00300 0.0000211 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.0154 0.00230 <0.000000500 0.00169 0.0134 0.00460 <0.0000100 0.0000200 0.00249 <0.00300 <0.00300 0.0000211 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.0154 0.00230 <0.000000500 0.00169 0.0134 0.00460 <0.0000100 0.0000200 0.00249 <0.00300 <0.00300 0.0000211 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0154 0.00230 <0.000000500 0.00169 0.0134 0.00460 <0.0000100 0.0000200 0.00249 <0.00300 <0.00300 0.0000211 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.0124 0.00144 <0.000000500 0.00121 0.00438 0.00336 <0.0000100 0.0000110 0.00152 <0.00300 <0.00300 0.0000193 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.0124 0.00144 <0.000000500 0.00121 0.00438 0.00336 <0.0000100 0.0000110 0.00152 <0.00300 <0.00300 0.0000193 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.0124 0.00144 <0.000000500 0.00121 0.00438 0.00336 <0.0000100 0.0000110 0.00152 <0.00300 <0.00300 0.0000193 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0124 0.00144 <0.000000500 0.00121 0.00438 0.00336 <0.0000100 0.0000110 0.00152 <0.00300 <0.00300 0.0000193 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00920 0.000590 <0.000000500 0.00101 0.00218 0.00257 <0.0000100 <0.0000100 0.00113 <0.00300 <0.00300 0.0000309 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00920 0.000590 <0.000000500 0.00101 0.00218 0.00257 <0.0000100 <0.0000100 0.00113 <0.00300 <0.00300 0.0000309 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00920 0.000590 <0.000000500 0.00101 0.00218 0.00257 <0.0000100 <0.0000100 0.00113 <0.00300 <0.00300 0.0000309 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00920 0.000590 <0.000000500 0.00101 0.00218 0.00257 <0.0000100 <0.0000100 0.00113 <0.00300 <0.00300 0.0000309 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
Annual Minimum <0.0100 <0.0000500 0.00270 0.000560 <0.000000500 0.000484 <0.000500 0.000953 <0.0000100 <0.0000100 0.000326 <0.00300 <0.00300 0.0000102 <0.000500 <0.0100
Annual Maximum 2.70 0.00209 0.00660 0.0886 0.0000163 0.000835 0.00719 0.00200 0.0000690 0.0000930 0.000860 0.0242 0.0532 0.0000413 0.000660 0.0590

Annual Mean 0.331 0.000271 0.00484 0.0104 0.00000237 0.000718 0.00190 0.00147 0.0000152 0.0000197 0.000650 0.00504 0.0112 0.0000209 0.000509 0.0157
Annual Median 0.0220 <0.0000500 0.00510 0.00193 0.000000710 0.000734 0.00137 0.00146 <0.0000100 <0.0000100 0.000701 <0.00300 <0.00300 0.0000176 <0.000500 <0.0100

% < LRL 20% 64% 0% 0% 40% 0% 28% 0% 84% 64% 0% 80% 60% 0% 88% 72%
% > BCWQGc - 0% - 0% 28% 0% - 0% 8% 0% 0% 12% 4% 0% 0% -
% > BCWQGd 8% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 8% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0110 <0.0000500 0.00610 0.00103 <0.000000500 0.000831 0.000540 0.00433 <0.0000100 <0.0000100 0.000905 <0.00300 <0.00300 0.0000136 <0.000500 <0.0100
Annual Maximum 0.0110 <0.0000500 0.00610 0.00103 <0.000000500 0.000831 0.000540 0.00433 <0.0000100 <0.0000100 0.000905 <0.00300 <0.00300 0.0000136 <0.000500 <0.0100

Annual Mean 0.0110 <0.0000500 0.00610 0.00103 <0.000000500 0.000831 0.000540 0.00433 <0.0000100 <0.0000100 0.000905 <0.00300 <0.00300 0.0000136 <0.000500 <0.0100
Annual Median 0.0110 <0.0000500 0.00610 0.00103 <0.000000500 0.000831 0.000540 0.00433 <0.0000100 <0.0000100 0.000905 <0.00300 <0.00300 0.0000136 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0120 <0.0000500 0.0788 0.00198 <0.000000500 0.00620 0.0258 0.0421 <0.0000100 0.0000370 0.00595 0.00460 <0.00300 0.0000517 <0.000500 <0.0100
Annual Maximum 0.0120 <0.0000500 0.0788 0.00198 <0.000000500 0.00620 0.0258 0.0421 <0.0000100 0.0000370 0.00595 0.00460 <0.00300 0.0000517 <0.000500 <0.0100

Annual Mean 0.0120 <0.0000500 0.0788 0.00198 <0.000000500 0.00620 0.0258 0.0421 <0.0000100 0.0000370 0.00595 0.00460 <0.00300 0.0000517 <0.000500 <0.0100
Annual Median 0.0120 <0.0000500 0.0788 0.00198 <0.000000500 0.00620 0.0258 0.0421 <0.0000100 0.0000370 0.00595 0.00460 <0.00300 0.0000517 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 0% 0% 0% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

RG_MIDGA

EV_MC3 (RG_MI3)

RG_MIDER

CM_MCTM 
(RG_MIDAG)

RG_MIULE

RG_MI5
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 425 8.42 8.59 11.6 199 2.66 0.00360 0.0187 164 3.38 0.178 0.000370 0.000250 0.128 <0.0000200 0.0150 0.000200 0.000110
Annual Maximum 425 8.42 8.59 11.6 199 2.66 0.00360 0.0187 164 3.38 0.178 0.000370 0.000250 0.128 <0.0000200 0.0150 0.000200 0.000110

Annual Mean 425 8.42 8.59 11.6 199 2.66 0.00360 0.0187 164 3.38 0.178 0.000370 0.000250 0.128 <0.0000200 0.0150 0.000200 0.000110
Annual Median 425 8.42 8.59 11.6 199 2.66 0.00360 0.0187 164 3.38 0.178 0.000370 0.000250 0.128 <0.0000200 0.0150 0.000200 0.000110

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 84 84 83 83 84 84 84 84 84 84 84 84 84 84 84 84 84 84
Annual Minimum 131 7.76 7.57 8.80 84.8 0.0996 <0.00100 <0.00500 25.1 1.14 0.0920 <0.000100 0.000140 0.0518 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 667 8.58 8.56 12.8 259 6.78 0.00520 0.0804 311 24.7 0.187 <0.00100 0.00138 0.138 <0.000200 <0.100 0.00483 0.00169

Annual Mean 420 8.31 8.00 10.9 174 2.82 0.00177 0.0145 148 6.43 0.141 0.000225 0.000245 0.101 0.0000237 0.0138 0.000357 0.000174
Annual Median 448 8.33 7.96 10.9 186 3.00 0.00140 0.0120 158 6.11 0.150 0.000190 0.000190 0.107 <0.0000200 0.0140 0.000180 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 17% 4% 0% 0% 0% 2% 4% 0% 89% 26% 11% 60%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 2% 0% 5% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 49% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 2% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 463 8.56 8.49 10.3 190 2.80 0.00500 0.00930 170 4.04 0.186 0.000330 0.000200 0.129 <0.0000200 0.0150 <0.000300 <0.000100
Annual Maximum 463 8.56 8.49 10.3 190 2.80 0.00500 0.00930 170 4.04 0.186 0.000330 0.000200 0.129 <0.0000200 0.0150 <0.000300 <0.000100

Annual Mean 463 8.56 8.49 10.3 190 2.80 0.00500 0.00930 170 4.04 0.186 0.000330 0.000200 0.129 <0.0000200 0.0150 <0.000300 <0.000100
Annual Median 463 8.56 8.49 10.3 190 2.80 0.00500 0.00930 170 4.04 0.186 0.000330 0.000200 0.129 <0.0000200 0.0150 <0.000300 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 100% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_MIDBO

EV_MC2 
(RG_MICOMP)

EV_MC1 (RG_MI2)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.11: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.0218 0.00212 <0.000000500 0.00189 0.00498 0.0184 <0.0000100 0.0000120 0.00209 <0.00300 <0.00300 0.0000276 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.0218 0.00212 <0.000000500 0.00189 0.00498 0.0184 <0.0000100 0.0000120 0.00209 <0.00300 <0.00300 0.0000276 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.0218 0.00212 <0.000000500 0.00189 0.00498 0.0184 <0.0000100 0.0000120 0.00209 <0.00300 <0.00300 0.0000276 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.0218 0.00212 <0.000000500 0.00189 0.00498 0.0184 <0.0000100 0.0000120 0.00209 <0.00300 <0.00300 0.0000276 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 84 84 84 84 78 84 84 86 84 84 84 84 83 83 83 83
Annual Minimum <0.0100 <0.0000500 0.00460 0.00102 <0.000000500 0.000572 0.000970 0.00264 <0.0000100 <0.0000100 0.000454 <0.00300 <0.00300 0.0000199 <0.000500 <0.0100
Annual Maximum 2.60 0.00193 0.0458 0.0918 0.0000118 0.00358 0.0127 0.0447 <0.000100 <0.000100 0.00424 <0.0300 0.327 0.0000791 0.00127 0.263

Annual Mean 0.134 0.000134 0.0182 0.00497 0.00000116 0.00126 0.00339 0.0173 0.0000115 0.0000142 0.00154 0.00410 0.00902 0.0000343 0.000513 0.0144
Annual Median 0.0170 <0.0000500 0.0195 0.00187 <0.000000500 0.00121 0.00307 0.0189 <0.0000100 0.0000100 0.00160 <0.00300 <0.00300 0.0000330 <0.000500 <0.0100

% < LRL 24% 77% 0% 0% 68% 0% 1% 0% 93% 50% 0% 85% 78% 0% 93% 86%
% > BCWQGc - 0% - 0% 15% 0% - 100% 0% 0% 0% 0% 1% 0% 1% -
% > BCWQGd 4% 0% - 0% - 0% - - 0% - - 0% 1% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 8% 49% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0100 <0.0000500 0.0201 0.00167 <0.000000500 0.00170 0.00405 0.0186 <0.0000100 0.0000120 0.00208 <0.00300 <0.00300 0.0000285 <0.000500 <0.0100
Annual Maximum 0.0100 <0.0000500 0.0201 0.00167 <0.000000500 0.00170 0.00405 0.0186 <0.0000100 0.0000120 0.00208 <0.00300 <0.00300 0.0000285 <0.000500 <0.0100

Annual Mean 0.0100 <0.0000500 0.0201 0.00167 <0.000000500 0.00170 0.00405 0.0186 <0.0000100 0.0000120 0.00208 <0.00300 <0.00300 0.0000285 <0.000500 <0.0100
Annual Median 0.0100 <0.0000500 0.0201 0.00167 <0.000000500 0.00170 0.00405 0.0186 <0.0000100 0.0000120 0.00208 <0.00300 <0.00300 0.0000285 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

RG_MIDBO

EV_MC2 
(RG_MICOMP)

EV_MC1 (RG_MI2)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 158 8.22 8.32 11.0 124 0.152 <0.00100 <0.00500 19.8 <0.500 0.321 <0.000100 0.000500 0.0198 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 158 8.22 8.32 11.0 124 0.152 <0.00100 <0.00500 19.8 <0.500 0.321 <0.000100 0.000500 0.0198 <0.0000200 <0.0100 0.000210 <0.000100

Annual Mean 158 8.22 8.32 11.0 124 0.152 <0.00100 <0.00500 19.8 <0.500 0.321 <0.000100 0.000500 0.0198 <0.0000200 <0.0100 0.000210 <0.000100
Annual Median 158 8.22 8.32 11.0 124 0.152 <0.00100 <0.00500 19.8 <0.500 0.321 <0.000100 0.000500 0.0198 <0.0000200 <0.0100 0.000210 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 100% 0% 100% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 178 8.42 8.50 81.0 155 0.0264 <0.00100 <0.00500 16.3 0.830 0.156 <0.000100 0.000110 0.0700 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 178 8.42 8.50 81.0 155 0.0264 <0.00100 <0.00500 16.3 0.830 0.156 <0.000100 0.000110 0.0700 <0.0000200 <0.0100 0.000200 <0.000100

Annual Mean 178 8.42 8.50 81.0 155 0.0264 <0.00100 <0.00500 16.3 0.830 0.156 <0.000100 0.000110 0.0700 <0.0000200 <0.0100 0.000200 <0.000100
Annual Median 178 8.42 8.50 81.0 155 0.0264 <0.00100 <0.00500 16.3 0.830 0.156 <0.000100 0.000110 0.0700 <0.0000200 <0.0100 0.000200 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 100% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 126 8.29 8.32 9.69 107 0.00810 <0.00100 0.00810 4.94 <0.500 0.0640 <0.000100 0.000190 0.129 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Maximum 126 8.29 8.32 9.69 107 0.00810 <0.00100 0.00810 4.94 <0.500 0.0640 <0.000100 0.000190 0.129 <0.0000200 <0.0100 <0.000100 <0.000100

Annual Mean 126 8.29 8.32 9.69 107 0.00810 <0.00100 0.00810 4.94 <0.500 0.0640 <0.000100 0.000190 0.129 <0.0000200 <0.0100 <0.000100 <0.000100
Annual Median 126 8.29 8.32 9.69 107 0.00810 <0.00100 0.00810 4.94 <0.500 0.0640 <0.000100 0.000190 0.129 <0.0000200 <0.0100 <0.000100 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 100% 0% 0% 100% 0% 100% 0% 0% 100% 100% 100% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 46 46 45 45 46 46 46 46 46 46 46 46 46 46 46 46 46 46
Annual Minimum 93.0 7.96 7.14 9.89 87.7 <0.00500 <0.00100 <0.00500 5.56 <0.500 0.0360 <0.000100 0.000130 0.0259 <0.0000200 <0.0100 0.000170 <0.000100
Annual Maximum 209 8.46 8.88 16.7 234 0.0744 0.00840 0.0586 20.6 0.800 0.0810 <0.000100 0.000390 0.0591 0.0000230 0.0180 0.000710 0.000160

Annual Mean 156 8.23 8.18 13.9 141 0.0270 0.00118 0.0111 13.3 0.551 0.0673 <0.000100 0.000211 0.0468 0.0000201 0.0135 0.000285 0.000102
Annual Median 160 8.24 8.22 13.6 145 0.0186 <0.00100 0.00550 13.8 <0.500 0.0705 <0.000100 0.000200 0.0480 <0.0000200 0.0138 0.000258 <0.000100

% < LRL 0% 0% 0% 0% 0% 6.5% 91% 39% 0% 70% 0% 100% 0% 0% 98% 11% 0% 96%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 533 8.33 10.5 10.8 192 0.815 <0.00100 0.00620 204 1.33 0.173 <0.000100 0.000180 0.0618 <0.0000200 <0.0100 0.000190 <0.000100
Annual Maximum 533 8.33 10.5 10.8 192 0.815 <0.00100 0.00620 204 1.33 0.173 <0.000100 0.000180 0.0618 <0.0000200 <0.0100 0.000190 <0.000100

Annual Mean 533 8.33 10.5 10.8 192 0.815 <0.00100 0.00620 204 1.33 0.173 <0.000100 0.000180 0.0618 <0.0000200 <0.0100 0.000190 <0.000100
Annual Median 533 8.33 10.5 10.8 192 0.815 <0.00100 0.00620 204 1.33 0.173 <0.000100 0.000180 0.0618 <0.0000200 <0.0100 0.000190 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 100% 0% 0% - 0% - 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% - - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

CM_AG1 (RG_AGCK)

EV_AC2 (RG_ALUSM)

RG_LE1

CM_MC1 (RG_MI25)

EV_HC6 
(RG_HACKUS)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00180 <0.000100 <0.000000500 0.000787 <0.000500 0.00172 <0.0000100 0.0000450 0.000740 <0.00300 <0.00300 0.0000101 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00180 <0.000100 <0.000000500 0.000787 <0.000500 0.00172 <0.0000100 0.0000450 0.000740 <0.00300 <0.00300 0.0000101 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00180 <0.000100 <0.000000500 0.000787 <0.000500 0.00172 <0.0000100 0.0000450 0.000740 <0.00300 <0.00300 0.0000101 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00180 <0.000100 <0.000000500 0.000787 <0.000500 0.00172 <0.0000100 0.0000450 0.000740 <0.00300 <0.00300 0.0000101 <0.000500 <0.0100

% < LRL 100% 100% 0% 100% 100% 0% 100% 0% 100% 0% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0200 <0.0000500 0.00370 0.00183 <0.000000500 0.000668 <0.000500 0.000620 <0.0000100 <0.0000100 0.000614 <0.00300 <0.00300 0.00000520 <0.000500 <0.0100
Annual Maximum 0.0200 <0.0000500 0.00370 0.00183 <0.000000500 0.000668 <0.000500 0.000620 <0.0000100 <0.0000100 0.000614 <0.00300 <0.00300 0.00000520 <0.000500 <0.0100

Annual Mean 0.0200 <0.0000500 0.00370 0.00183 <0.000000500 0.000668 <0.000500 0.000620 <0.0000100 <0.0000100 0.000614 <0.00300 <0.00300 0.00000520 <0.000500 <0.0100
Annual Median 0.0200 <0.0000500 0.00370 0.00183 <0.000000500 0.000668 <0.000500 0.000620 <0.0000100 <0.0000100 0.000614 <0.00300 <0.00300 0.00000520 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00190 0.000740 <0.000000500 0.000607 <0.000500 0.000459 <0.0000100 <0.0000100 0.000177 <0.00300 <0.00300 0.0000335 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00190 0.000740 <0.000000500 0.000607 <0.000500 0.000459 <0.0000100 <0.0000100 0.000177 <0.00300 <0.00300 0.0000335 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00190 0.000740 <0.000000500 0.000607 <0.000500 0.000459 <0.0000100 <0.0000100 0.000177 <0.00300 <0.00300 0.0000335 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00190 0.000740 <0.000000500 0.000607 <0.000500 0.000459 <0.0000100 <0.0000100 0.000177 <0.00300 <0.00300 0.0000335 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46
Annual Minimum <0.0100 <0.0000500 0.00190 0.000120 <0.000000500 0.000496 <0.000500 0.000152 <0.0000100 <0.0000100 0.000134 <0.00300 <0.00300 0.00000580 <0.000200 <0.0100
Annual Maximum 0.332 0.000465 0.00550 0.00987 0.00000370 0.000979 0.000810 0.000347 <0.0000100 0.0000230 0.000281 0.00510 0.0442 0.0000175 0.000570 0.0350

Annual Mean 0.0369 0.0000721 0.00416 0.00124 0.000000798 0.000845 0.000511 0.000246 <0.0000100 0.0000108 0.000224 0.00307 0.00577 0.00000993 0.000228 0.0110
Annual Median <0.0100 <0.0000500 0.00440 0.000555 <0.000000500 0.000876 <0.000500 0.000242 <0.0000100 <0.0000100 0.000237 <0.00300 <0.00300 0.0000102 0.000210 <0.0100

% < LRL 54% 83% 0% 0% 57% 0% 93% 0% 100% 91% 0% 96% 65% 0% 85% 91%
% > BCWQGc - 0% - 0% 11% 0% - 0% 0% 0% 0% 0% 0% 0% 2% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00830 0.000720 0.000000590 0.000974 0.000760 0.0401 <0.0000100 <0.0000100 0.00268 <0.00300 0.00370 0.0000174 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00830 0.000720 0.000000590 0.000974 0.000760 0.0401 <0.0000100 <0.0000100 0.00268 <0.00300 0.00370 0.0000174 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00830 0.000720 0.000000590 0.000974 0.000760 0.0401 <0.0000100 <0.0000100 0.00268 <0.00300 0.00370 0.0000174 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00830 0.000720 0.000000590 0.000974 0.000760 0.0401 <0.0000100 <0.0000100 0.00268 <0.00300 0.00370 0.0000174 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 0% 0% 0% 0% 100% 100% 0% 100% 0% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

CM_AG1 (RG_AGCK)

EV_AC2 (RG_ALUSM)

RG_LE1

CM_MC1 (RG_MI25)

EV_HC6 
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 40 40 39 39 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Annual Minimum 241 8.10 7.95 9.56 150 0.399 <0.00100 <0.00500 78.8 <0.500 0.0900 <0.000100 0.000150 0.0357 <0.0000200 <0.0100 0.000140 <0.000100
Annual Maximum 565 8.47 8.50 11.8 264 1.67 0.00270 0.197 238 5.23 0.263 0.000120 0.000250 0.105 <0.0000200 0.0730 0.000470 <0.000100

Annual Mean 452 8.31 8.24 10.9 195 0.846 0.00111 0.0193 181 1.19 0.205 0.000102 0.000183 0.0583 <0.0000200 0.0116 0.000200 <0.000100
Annual Median 480 8.32 8.25 11.1 194 0.860 <0.00100 0.0102 188 1.20 0.208 <0.000100 0.000175 0.0591 <0.0000200 <0.0100 0.000190 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 75% 33% 0% 5% 0% 73% 0% 0% 100% 95% 3% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 393 8.45 7.79 12.4 187 0.376 0.00180 0.0113 143 1.03 0.240 <0.000100 0.000150 0.0636 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 393 8.45 7.79 12.4 187 0.376 0.00180 0.0113 143 1.03 0.240 <0.000100 0.000150 0.0636 <0.0000200 <0.0100 0.000210 <0.000100

Annual Mean 393 8.45 7.79 12.4 187 0.376 0.00180 0.0113 143 1.03 0.240 <0.000100 0.000150 0.0636 <0.0000200 <0.0100 0.000210 <0.000100
Annual Median 393 8.45 7.79 12.4 187 0.376 0.00180 0.0113 143 1.03 0.240 <0.000100 0.000150 0.0636 <0.0000200 <0.0100 0.000210 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Annual Minimum 203 8.25 7.80 9.68 162 0.263 <0.00100 <0.00500 26.8 0.960 0.132 <0.000100 0.000230 0.0840 <0.0000200 0.0150 <0.000100 <0.000100
Annual Maximum 273 8.49 11.3 12.8 207 0.564 0.00140 0.207 46.4 1.46 0.211 0.000100 0.000450 0.119 0.0000350 0.0230 0.000580 0.000420

Annual Mean 234 8.34 8.53 11.6 185 0.405 0.00105 0.0254 40.8 1.25 0.168 0.000100 0.000289 0.101 0.0000211 0.0183 0.000214 0.000129
Annual Median 236 8.32 8.40 12.3 188 0.412 <0.00100 0.00720 41.4 1.28 0.168 <0.000100 0.000270 0.100 <0.0000200 0.0175 0.000175 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 88% 31% 0% 0% 0% 94% 0% 0% 88% 0% 13% 69%
% > BCWQGc - 0% 6% 0% 0% - 0% 13% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 13% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum 196 8.16 7.47 9.76 139 1.37 <0.00100 <0.00500 39.0 0.770 0.150 <0.000100 0.000150 0.0504 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 379 8.43 8.35 12.6 260 4.39 0.00500 0.0401 114 4.05 0.233 0.000170 0.000890 0.0819 0.0000660 0.0100 0.00183 0.000610

Annual Mean 290 8.29 8.11 11.0 173 2.80 0.00144 0.0101 76.8 2.20 0.188 0.000104 0.000271 0.0652 0.0000234 0.0100 0.000446 0.000137
Annual Median 291 8.30 8.12 10.9 168 2.81 <0.00100 0.00540 77.4 2.18 0.188 <0.000100 0.000220 0.0670 <0.0000200 <0.0100 0.000280 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 52% 48% 0% 0% 0% 81% 0% 0% 89% 96% 7% 81%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 7% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 44% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34
Annual Minimum 714 7.19 7.77 9.24 172 3.41 <0.00500 0.00680 368 <2.50 0.100 0.000300 0.000180 0.0266 <0.0000200 0.0220 0.000130 0.00161
Annual Maximum 1,470 8.44 8.49 16.2 292 7.57 0.0754 0.104 787 16.0 0.240 0.000630 0.000490 0.0718 <0.0000200 0.0640 0.000510 0.0132

Annual Mean 1,110 8.20 8.11 13.1 250 5.32 0.0214 0.0513 597 5.31 0.178 0.000432 0.000260 0.0418 <0.0000200 0.0429 0.000190 0.00602
Annual Median 1,100 8.24 8.09 13.5 246 5.14 0.0111 0.0458 592 4.50 0.190 0.000420 0.000245 0.0384 <0.0000200 0.0450 0.000170 0.00470

% < LRL 0% 0% 0% 0% 0% 0.0% 12% 0% 0% 6% 0% 0% 0% 0% 100% 0% 0% 0%
% > BCWQGc - 0% 0% 0% 0% - 6% 0% 97% 0% - 0% - 0% 0% 0% 0% 71%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 71% - - - - 100% - - 97% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 53% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

EV_HC1 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Annual Minimum <0.0100 <0.0000500 0.00390 0.00169 <0.000000500 0.000629 <0.000500 0.0125 <0.0000100 <0.0000100 0.00129 <0.00300 <0.00300 0.00000910 <0.000200 <0.0100
Annual Maximum 0.0900 0.000135 0.0123 0.00747 0.00000132 0.00109 0.00146 0.0506 0.0000190 0.0000180 0.00331 0.0337 0.0108 0.0000260 0.000710 0.0160

Annual Mean 0.0234 0.0000536 0.00656 0.00426 0.000000578 0.000915 0.000670 0.0336 0.0000104 0.0000104 0.00240 0.00377 0.00322 0.0000147 0.000216 0.0102
Annual Median 0.0180 <0.0000500 0.00650 0.00398 <0.000000500 0.000925 0.000660 0.0344 <0.0000100 <0.0000100 0.00252 <0.00300 <0.00300 0.0000146 <0.000200 <0.0100

% < LRL 5% 90% 0% 0% 65% 0% 8% 0% 95% 95% 0% 98% 95% 0% 95% 98%
% > BCWQGc - 0% - 0% 3% 0% - 100% 0% 0% 0% 0% 0% 0% 3% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 93% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0180 <0.0000500 0.00790 0.00266 <0.000000500 0.00109 <0.000500 0.0230 <0.0000100 <0.0000100 0.00199 <0.00300 <0.00300 0.00000920 <0.000500 <0.0100
Annual Maximum 0.0180 <0.0000500 0.00790 0.00266 <0.000000500 0.00109 <0.000500 0.0230 <0.0000100 <0.0000100 0.00199 <0.00300 <0.00300 0.00000920 <0.000500 <0.0100

Annual Mean 0.0180 <0.0000500 0.00790 0.00266 <0.000000500 0.00109 <0.000500 0.0230 <0.0000100 <0.0000100 0.00199 <0.00300 <0.00300 0.00000920 <0.000500 <0.0100
Annual Median 0.0180 <0.0000500 0.00790 0.00266 <0.000000500 0.00109 <0.000500 0.0230 <0.0000100 <0.0000100 0.00199 <0.00300 <0.00300 0.00000920 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Annual Minimum 0.0190 <0.0000500 0.0107 0.00188 0.000000550 0.000410 <0.000500 0.00326 <0.0000100 <0.0000100 0.000282 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 0.653 0.000600 0.0226 0.0460 0.00000588 0.000562 0.00145 0.00959 0.0000160 0.0000190 0.000382 0.00540 0.0108 0.0000144 0.000620 0.0150

Annual Mean 0.144 0.000128 0.0164 0.00958 0.00000146 0.000466 0.000589 0.00702 0.0000104 0.0000108 0.000336 0.00316 0.00359 0.00000846 0.000226 0.0103
Annual Median 0.0945 0.0000820 0.0150 0.00762 0.00000111 0.000454 <0.000500 0.00745 <0.0000100 <0.0000100 0.000334 <0.00300 <0.00300 0.00000770 <0.000500 <0.0100

% < LRL 0% 19% 0% 0% 0% 0% 75% 0% 94% 88% 0% 88% 75% 6% 94% 94%
% > BCWQGc - 0% - 0% 38% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum <0.0100 <0.0000500 0.00540 0.00117 <0.000000500 0.000916 <0.000500 0.00556 <0.0000100 <0.0000100 0.000964 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 1.27 0.000979 0.0114 0.0868 0.00000870 0.00122 0.00300 0.0196 0.0000240 0.0000390 0.00146 0.0114 0.00350 0.0000219 0.000550 <0.0100

Annual Mean 0.158 0.000136 0.00842 0.0111 0.00000110 0.00113 0.000770 0.0125 0.0000109 0.0000122 0.00121 0.00385 0.00303 0.0000113 0.000213 <0.0100
Annual Median 0.0370 <0.0000500 0.00820 0.00411 <0.000000500 0.00115 0.000510 0.0122 <0.0000100 <0.0000100 0.00119 <0.00300 <0.00300 0.0000108 0.000200 <0.0100

% < LRL 11% 59% 0% 0% 56% 0% 48% 0% 85% 89% 0% 78% 93% 4% 93% 100%
% > BCWQGc - 0% - 0% 15% 0% - 100% 0% 0% 0% 0% 0% 0% 4% -
% > BCWQGd 4% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 7% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34
Annual Minimum <0.0100 <0.0000500 0.0155 0.00959 <0.000000500 0.00113 0.0272 0.0131 <0.0000100 0.0000260 0.00344 <0.00300 <0.00300 <0.00000500 0.000210 <0.0100
Annual Maximum 0.0820 0.000104 0.0353 0.0730 0.00000135 0.00499 0.0764 0.0244 <0.0000100 0.0000430 0.00806 0.0771 0.00700 0.000347 0.000760 <0.0100

Annual Mean 0.0171 0.0000516 0.0280 0.0329 0.000000561 0.00208 0.0461 0.0173 <0.0000100 0.0000343 0.00542 0.0147 0.00344 0.0000739 0.000247 <0.0100
Annual Median 0.0115 <0.0000500 0.0300 0.0291 <0.000000500 0.00168 0.0475 0.0173 <0.0000100 0.0000340 0.00542 0.00745 <0.00300 0.0000401 0.000225 <0.0100

% < LRL 35% 97% 0% 0% 71% 0% 0% 0% 100% 0% 0% 6% 79% 12% 88% 100%
% > BCWQGc - 0% - 0% 3% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 18% - - - - - 6% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

EV_HC1 
(RG_HACKDS)

EV_GV1 (RG_GRDS)

EV_BLM2 (RG_BACK)

EV_ER4 (RG_EL19)

CM_CC1 (RG_CORCK)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 18 18 18 17 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Annual Minimum 1,370 8.11 7.71 10.6 285 13.6 <0.00500 <0.00500 700 5.60 <0.100 0.000160 0.000210 0.0464 <0.0000200 0.0100 0.000150 <0.000100
Annual Maximum 1,600 8.36 8.51 14.2 355 16.2 0.0528 0.0280 861 7.10 0.150 0.000210 0.000400 0.0564 <0.0000200 0.0120 0.000350 0.000110

Annual Mean 1,480 8.26 8.09 11.4 314 14.8 0.00766 0.00787 777 6.35 0.118 0.000188 0.000274 0.0525 <0.0000200 0.0110 0.000214 0.000101
Annual Median 1,480 8.27 8.09 11.2 312 14.8 <0.00500 0.00510 778 6.30 0.120 0.000190 0.000265 0.0532 <0.0000200 0.0110 0.000210 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 94% 44% 0% 0% 44% 0% 0% 0% 100% 0% 0% 94%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 100% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 70 70 69 69 70 70 70 70 70 70 70 69 69 69 69 69 69 69
Annual Minimum 467 7.68 7.37 8.40 105 3.03 <0.00500 <0.00500 155 13.6 0.0490 0.000710 0.000220 0.0269 <0.0000200 0.0160 <0.000100 0.000210
Annual Maximum 2,220 8.34 8.44 13.4 407 29.9 0.0760 0.243 1,180 53.8 0.370 0.00279 0.00297 0.226 0.000188 0.0620 0.00326 0.00276

Annual Mean 1,720 8.18 8.13 11.5 262 18.7 0.0186 0.0372 914 21.4 0.269 0.00184 0.000332 0.119 0.0000228 0.0433 0.000180 0.000513
Annual Median 1,720 8.21 8.17 11.6 266 18.5 0.0112 0.0325 904 17.8 0.280 0.00187 0.000280 0.126 <0.0000200 0.0440 <0.000100 0.000470

% < LRL 0% 0% 0% 0% 0% 0% 14% 9% 0% 0% 0% 0% 0% 0% 97% 0% 64% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 99% 0% - 0% - 0% 1% 0% 3% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 99% - - - - 100% - - 99% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 99% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 69 69 69 69 69 69 69 69 69 69 69 68 68 68 68 68 68 68
Annual Minimum 1,450 7.96 7.02 7.95 202 12.5 <0.00500 <0.00500 778 19.3 0.140 0.00140 0.000210 0.0357 <0.0000200 0.0360 <0.000100 0.000250
Annual Maximum 2,220 8.37 8.29 13.0 343 37.4 0.0913 0.150 1,170 59.6 0.360 0.00265 <0.00100 0.158 <0.000200 <0.100 <0.00100 <0.00100

Annual Mean 1,780 8.16 8.02 10.6 247 22.2 0.0295 0.0288 942 30.0 0.267 0.00200 0.000265 0.0858 <0.0000200 0.0490 0.000120 0.000479
Annual Median 1,790 8.16 8.05 11.0 247 21.2 0.0293 0.0157 910 26.3 0.270 0.00207 0.000260 0.0876 <0.0000200 0.0480 <0.000100 0.000490

% < LRL 0% 0% 0% 0% 0% 0% 1% 9% 0% 0% 0% 0% 1% 0% 100% 1% 72% 1%
% > BCWQGc - 0% 0% 1% 0% - 0% 0% 100% 0% - 0% - 0% 1% 0% 0% 0%
% > BCWQGd - - - 1% - 7% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 100% - - - - 100% - - 100% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 100% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 184 8.37 8.39 43.7 148 <0.00500 <0.00100 <0.00500 17.2 <0.500 0.0740 <0.000100 0.000150 0.0742 <0.0000200 0.0120 0.000240 <0.000100
Annual Maximum 184 8.37 8.39 43.7 148 <0.00500 <0.00100 <0.00500 17.2 <0.500 0.0740 <0.000100 0.000150 0.0742 <0.0000200 0.0120 0.000240 <0.000100

Annual Mean 184 8.37 8.39 43.7 148 <0.00500 <0.00100 <0.00500 17.2 <0.500 0.0740 <0.000100 0.000150 0.0742 <0.0000200 0.0120 0.000240 <0.000100
Annual Median 184 8.37 8.39 43.7 148 <0.00500 <0.00100 <0.00500 17.2 <0.500 0.0740 <0.000100 0.000150 0.0742 <0.0000200 0.0120 0.000240 <0.000100

% < LRL 0% 0% 0% 0% 0% 100% 100% 100% 0% 100% 0% 100% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56
Annual Minimum 229 8.11 6.85 11.6 116 0.749 <0.00100 <0.00500 85.6 0.610 0.0730 0.000100 0.000170 0.0351 <0.0000200 0.0120 <0.000100 0.000440
Annual Maximum 949 8.54 8.68 18.2 264 4.94 0.0169 0.0978 491 11.7 0.170 0.000410 0.000540 0.0869 0.0000470 0.0340 0.00106 0.00412

Annual Mean 625 8.31 8.20 15.0 198 2.42 0.00590 0.0157 290 3.38 0.112 0.000200 0.000241 0.0625 0.0000213 0.0250 0.000293 0.00150
Annual Median 694 8.32 8.26 15.0 210 2.59 0.00440 0.00925 328 2.96 0.112 0.000205 0.000220 0.0641 <0.0000200 0.0270 0.000220 0.00140

% < LRL 0% 0% 0% 0% 0% 0% 23% 16% 0% 0% 16% 0% 0% 0% 93% 0% 5% 0%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 4% 0% - 0% - 0% 0% 0% 2% 2%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 32% - - 4% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

EV_EC1 (RG_ERCK)

EV_GT1 (RG_GATE)

EV_BC1 (RG_BOCK)

RG_MIUCO

CM_MC2 (RG_MIDCO)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Annual Minimum <0.0100 <0.0000500 0.0205 <0.000100 <0.000000500 0.00108 <0.000500 0.124 <0.0000100 <0.0000100 0.00641 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum <0.0100 <0.0000500 0.0270 0.000160 <0.00000500 0.00129 0.00101 0.170 <0.0000100 <0.0000100 0.00799 <0.00300 <0.00300 0.0000125 <0.000500 0.0170

Annual Mean <0.0100 <0.0000500 0.0225 0.000106 <0.000000500 0.00121 0.000664 0.150 <0.0000100 <0.0000100 0.00713 <0.00300 <0.00300 0.00000838 0.000210 0.0104
Annual Median <0.0100 <0.0000500 0.0222 <0.000100 <0.000000500 0.00123 0.000670 0.152 <0.0000100 <0.0000100 0.00712 <0.00300 <0.00300 0.00000830 0.000205 <0.0100

% < LRL 100% 100% 0% 78% 100% 0% 6% 0% 100% 100% 0% 100% 100% 11% 89% 94%
% > BCWQGc - 0% - 0% 6% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 100% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69
Annual Minimum <0.0100 <0.0000500 0.0198 0.000310 <0.000000500 0.00355 0.0105 0.0310 <0.0000100 0.0000220 0.00202 <0.00300 <0.00300 <0.00000500 0.000230 <0.0100
Annual Maximum 3.82 0.00692 0.222 0.120 0.0000215 0.0133 0.0657 0.223 0.000104 0.000206 0.0167 0.0468 0.0109 0.000186 0.00237 0.0330

Annual Mean 0.0805 0.000166 0.171 0.00423 0.000000981 0.00890 0.0433 0.138 0.0000116 0.0000524 0.0122 0.00575 0.00334 0.0000545 0.000545 0.0104
Annual Median 0.0150 <0.0000500 0.173 0.00208 <0.000000500 0.00868 0.0441 0.132 <0.0000100 0.0000500 0.0123 0.00450 <0.00300 0.0000518 0.000435 <0.0100

% < LRL 29% 77% 0% 0% 57% 0% 0% 0% 97% 0% 0% 30% 87% 7% 51% 96%
% > BCWQGc - 0% - 0% 6% 0% - 100% 0% 0% 99% 0% 0% 0% 13% -
% > BCWQGd 1% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 96% 93% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 94% - - - - - - - - -

n 68 68 68 68 68 68 68 69 68 68 68 68 68 68 68 68
Annual Minimum <0.0100 <0.0000500 0.151 0.000450 <0.000000500 0.00745 0.0292 0.0690 <0.0000100 0.0000290 0.00980 <0.00300 <0.00300 <0.00000500 0.000220 <0.0100
Annual Maximum 0.151 <0.000500 0.242 0.0103 0.00000209 0.0128 0.0652 0.260 <0.000100 <0.000100 0.0152 0.128 0.0151 0.000100 0.00200 0.0210

Annual Mean 0.0163 0.0000572 0.194 0.00171 0.000000576 0.00931 0.0456 0.153 0.0000102 0.0000476 0.0128 0.00509 0.00321 0.0000262 0.000439 0.0102
Annual Median <0.0100 <0.0000500 0.186 0.00118 <0.000000500 0.00921 0.0436 0.149 <0.0000100 0.0000460 0.0128 <0.00300 <0.00300 0.0000246 0.000405 <0.0100

% < LRL 65% 88% 0% 0% 75% 0% 0% 0% 97% 1% 0% 82% 93% 7% 66% 97%
% > BCWQGc - 0% - 0% 3% 0% - 100% 0% 0% 100% 0% 0% 0% 12% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 100% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 100% 96% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 100% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0660 <0.0000500 0.00440 0.00324 <0.000000500 0.000772 0.00347 0.000259 <0.0000100 <0.0000100 0.000298 <0.00300 <0.00300 0.00000650 <0.000500 <0.0100
Annual Maximum 0.0660 <0.0000500 0.00440 0.00324 <0.000000500 0.000772 0.00347 0.000259 <0.0000100 <0.0000100 0.000298 <0.00300 <0.00300 0.00000650 <0.000500 <0.0100

Annual Mean 0.0660 <0.0000500 0.00440 0.00324 <0.000000500 0.000772 0.00347 0.000259 <0.0000100 <0.0000100 0.000298 <0.00300 <0.00300 0.00000650 <0.000500 <0.0100
Annual Median 0.0660 <0.0000500 0.00440 0.00324 <0.000000500 0.000772 0.00347 0.000259 <0.0000100 <0.0000100 0.000298 <0.00300 <0.00300 0.00000650 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56
Annual Minimum <0.0100 <0.0000500 0.00570 0.00302 <0.000000500 0.000658 0.00727 0.00291 <0.0000100 <0.0000100 0.000907 <0.00300 <0.00300 0.00000770 <0.000200 <0.0100
Annual Maximum 0.893 0.000745 0.0241 0.0560 0.00000312 0.00338 0.0285 0.0112 0.0000110 0.0000360 0.00453 0.00970 0.0117 0.000101 0.000540 0.0170

Annual Mean 0.0954 0.0000964 0.0143 0.0116 0.000000724 0.00135 0.0157 0.00726 0.0000100 0.0000151 0.00264 0.00388 0.00357 0.0000251 0.000234 0.0101
Annual Median 0.0230 <0.0000500 0.0154 0.00902 <0.000000500 0.00109 0.0161 0.00770 <0.0000100 0.0000140 0.00285 <0.00300 <0.00300 0.0000205 0.000200 <0.0100

% < LRL 29% 70% 0% 0% 64% 0% 0% 0% 98% 11% 0% 64% 79% 0% 86% 98%
% > BCWQGc - 0% - 0% 7% 0% - 100% 0% 0% 0% 0% 0% 0% 2% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 100% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 55% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 5% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

EV_EC1 (RG_ERCK)

EV_GT1 (RG_GATE)

EV_BC1 (RG_BOCK)

RG_MIUCO

CM_MC2 (RG_MIDCO)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Annual Minimum 197 8.03 7.64 11.8 115 0.515 <0.00100 <0.00500 47.5 0.570 0.0980 <0.000100 0.000190 0.0294 <0.0000200 <0.0100 0.000170 <0.000100
Annual Maximum 568 8.38 8.24 17.1 200 2.16 <0.00500 0.0255 225 4.37 0.239 0.000170 0.000580 0.0862 0.0000410 0.0190 0.000680 0.00155

Annual Mean 393 8.25 8.08 14.5 164 1.26 0.00132 0.0103 152 1.81 0.172 0.000128 0.000300 0.0636 0.0000214 0.0138 0.000295 0.000349
Annual Median 444 8.26 8.12 14.6 172 1.27 <0.00100 0.00918 174 1.72 0.170 0.000125 0.000265 0.0681 <0.0000200 0.0140 0.000235 0.000170

% < LRL 0% 0% 0% 0% 0% 0% 56% 13% 0% 0% 0% 13% 0% 0% 88% 25% 0% 19%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 346 8.34 8.43 10.0 173 0.672 <0.00100 0.0139 123 1.38 0.138 0.000110 0.000200 0.101 <0.0000200 0.0150 0.000150 <0.000100
Annual Maximum 346 8.34 8.43 10.0 173 0.672 <0.00100 0.0139 123 1.38 0.138 0.000110 0.000200 0.101 <0.0000200 0.0150 0.000150 <0.000100

Annual Mean 346 8.34 8.43 10.0 173 0.672 <0.00100 0.0139 123 1.38 0.138 0.000110 0.000200 0.101 <0.0000200 0.0150 0.000150 <0.000100
Annual Median 346 8.34 8.43 10.0 173 0.672 <0.00100 0.0139 123 1.38 0.138 0.000110 0.000200 0.101 <0.0000200 0.0150 0.000150 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 298 8.41 8.36 10.2 152 0.419 0.00160 0.0106 85.7 1.13 0.133 0.000110 0.000210 0.115 <0.0000200 0.0120 0.000110 <0.000100
Annual Maximum 298 8.41 8.36 10.2 152 0.419 0.00160 0.0106 85.7 1.13 0.133 0.000110 0.000210 0.115 <0.0000200 0.0120 0.000110 <0.000100

Annual Mean 298 8.41 8.36 10.2 152 0.419 0.00160 0.0106 85.7 1.13 0.133 0.000110 0.000210 0.115 <0.0000200 0.0120 0.000110 <0.000100
Annual Median 298 8.41 8.36 10.2 152 0.419 0.00160 0.0106 85.7 1.13 0.133 0.000110 0.000210 0.115 <0.0000200 0.0120 0.000110 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 27 27 26 26 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum 117 8.01 8.11 9.60 70.7 0.0277 <0.00100 <0.00500 17.5 <0.500 0.0870 <0.000100 0.000140 0.0462 <0.0000200 <0.0100 0.000140 <0.000100
Annual Maximum 282 8.50 8.87 12.8 178 0.384 0.00860 0.0542 61.6 3.09 0.174 0.000160 0.000735 0.128 0.0000660 <0.0100 0.00136 0.00103

Annual Mean 191 8.26 8.40 11.4 134 0.189 0.00135 0.0114 41.3 1.32 0.129 0.000105 0.000259 0.0883 0.0000227 <0.0100 0.000329 0.000179
Annual Median 181 8.26 8.36 11.7 147 0.173 <0.00100 0.00620 42.7 1.03 0.135 <0.000100 0.000220 0.0843 <0.0000200 <0.0100 0.000220 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 93% 44% 0% 19% 0% 67% 0% 0% 93% 100% 0% 67%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 7% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 241 8.32 - - 152 0.270 <0.00100 0.0115 56.0 1.01 0.189 <0.000100 0.000190 0.101 <0.0000200 <0.0100 0.000170 <0.000100
Annual Maximum 241 8.32 - - 152 0.270 <0.00100 0.0115 56.0 1.01 0.189 <0.000100 0.000190 0.101 <0.0000200 <0.0100 0.000170 <0.000100

Annual Mean 241 8.32 - - 152 0.270 <0.00100 0.0115 56.0 1.01 0.189 <0.000100 0.000190 0.101 <0.0000200 <0.0100 0.000170 <0.000100
Annual Median 241 8.32 - - 152 0.270 <0.00100 0.0115 56.0 1.01 0.189 <0.000100 0.000190 0.101 <0.0000200 <0.0100 0.000170 <0.000100

% < LRL 0% 0% - - 0% 0% 100% 0% 0% 0% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% - - 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - - - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 292 8.37 8.01 8.57 168 0.907 <0.00100 0.00750 84.6 1.66 0.173 0.000100 0.000200 0.104 <0.0000200 0.0100 0.000140 <0.000100
Annual Maximum 292 8.37 8.01 8.57 168 0.907 <0.00100 0.00750 84.6 1.66 0.173 0.000100 0.000200 0.104 <0.0000200 0.0100 0.000140 <0.000100

Annual Mean 292 8.37 8.01 8.57 168 0.907 <0.00100 0.00750 84.6 1.66 0.173 0.000100 0.000200 0.104 <0.0000200 0.0100 0.000140 <0.000100
Annual Median 292 8.37 8.01 8.57 168 0.907 <0.00100 0.00750 84.6 1.66 0.173 0.000100 0.000200 0.104 <0.0000200 0.0100 0.000140 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_MIDER

RG_MIDGA

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

CM_MCTM 
(RG_MIDAG)

RG_MI5

EV_MC3 (RG_MI3)

RG_MIULE
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Annual Minimum <0.0100 <0.0000500 0.00370 0.000360 <0.000000500 0.000457 0.00108 0.00208 <0.0000100 <0.0000100 0.000650 <0.00300 <0.00300 0.00000690 <0.000200 <0.0100
Annual Maximum 0.654 0.000573 0.0117 0.0312 0.00000228 0.00151 0.00524 0.00589 <0.0000100 0.0000510 0.00238 0.00820 0.0103 0.0000419 0.000510 <0.0100

Annual Mean 0.0977 0.000102 0.00770 0.00505 0.000000709 0.000914 0.00380 0.00443 <0.0000100 0.0000205 0.00159 0.00362 0.00367 0.0000182 0.000291 <0.0100
Annual Median 0.0222 <0.0000500 0.00845 0.00229 <0.000000500 0.000863 0.00418 0.00478 <0.0000100 0.0000160 0.00166 <0.00300 <0.00300 0.0000164 0.000210 <0.0100

% < LRL 31% 69% 0% 0% 56% 0% 0% 0% 100% 25% 0% 81% 81% 0% 81% 100%
% > BCWQGc - 0% - 0% 13% 0% - 100% 0% 0% 0% 0% 0% 0% 6% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00770 0.00126 <0.000000500 0.000822 0.00157 0.00312 <0.0000100 <0.0000100 0.00110 <0.00300 <0.00300 0.0000170 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00770 0.00126 <0.000000500 0.000822 0.00157 0.00312 <0.0000100 <0.0000100 0.00110 <0.00300 <0.00300 0.0000170 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00770 0.00126 <0.000000500 0.000822 0.00157 0.00312 <0.0000100 <0.0000100 0.00110 <0.00300 <0.00300 0.0000170 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00770 0.00126 <0.000000500 0.000822 0.00157 0.00312 <0.0000100 <0.0000100 0.00110 <0.00300 <0.00300 0.0000170 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00610 0.00102 0.000000550 0.000722 0.000860 0.00202 <0.0000100 <0.0000100 0.000801 <0.00300 <0.00300 0.0000231 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00610 0.00102 0.000000550 0.000722 0.000860 0.00202 <0.0000100 <0.0000100 0.000801 <0.00300 <0.00300 0.0000231 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00610 0.00102 0.000000550 0.000722 0.000860 0.00202 <0.0000100 <0.0000100 0.000801 <0.00300 <0.00300 0.0000231 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00610 0.00102 0.000000550 0.000722 0.000860 0.00202 <0.0000100 <0.0000100 0.000801 <0.00300 <0.00300 0.0000231 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 0% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum <0.0100 <0.0000500 0.00220 0.000655 <0.000000500 0.000459 <0.000500 0.000905 <0.0000100 <0.0000100 0.000317 <0.00300 <0.00300 0.0000104 <0.000200 <0.0100
Annual Maximum 1.16 0.000863 0.00550 0.0430 0.00000630 0.000794 0.00455 0.00190 0.0000315 0.0000530 0.000826 0.0135 0.0496 0.0000275 <0.000500 0.0360

Annual Mean 0.133 0.000122 0.00418 0.00495 0.00000153 0.000675 0.00113 0.00142 0.0000118 0.0000135 0.000586 0.00371 0.00869 0.0000179 0.000257 0.0119
Annual Median 0.0300 <0.0000500 0.00450 0.00182 0.000000840 0.000711 0.000870 0.00145 <0.0000100 <0.0000100 0.000596 <0.00300 <0.00300 0.0000179 0.000205 <0.0100

% < LRL 11% 67% 0% 0% 26% 0% 26% 0% 85% 74% 0% 74% 52% 0% 93% 78%
% > BCWQGc - 0% - 0% 33% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 4% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0170 <0.0000500 0.00510 0.00170 <0.000000500 0.000709 <0.000500 0.00183 <0.0000100 <0.0000100 0.000684 <0.00300 <0.00300 0.0000123 <0.000500 <0.0100
Annual Maximum 0.0170 <0.0000500 0.00510 0.00170 <0.000000500 0.000709 <0.000500 0.00183 <0.0000100 <0.0000100 0.000684 <0.00300 <0.00300 0.0000123 <0.000500 <0.0100

Annual Mean 0.0170 <0.0000500 0.00510 0.00170 <0.000000500 0.000709 <0.000500 0.00183 <0.0000100 <0.0000100 0.000684 <0.00300 <0.00300 0.0000123 <0.000500 <0.0100
Annual Median 0.0170 <0.0000500 0.00510 0.00170 <0.000000500 0.000709 <0.000500 0.00183 <0.0000100 <0.0000100 0.000684 <0.00300 <0.00300 0.0000123 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0150 <0.0000500 0.00680 0.00204 <0.000000500 0.000770 0.000560 0.00785 <0.0000100 <0.0000100 0.00107 <0.00300 <0.00300 0.0000138 <0.000500 <0.0100
Annual Maximum 0.0150 <0.0000500 0.00680 0.00204 <0.000000500 0.000770 0.000560 0.00785 <0.0000100 <0.0000100 0.00107 <0.00300 <0.00300 0.0000138 <0.000500 <0.0100

Annual Mean 0.0150 <0.0000500 0.00680 0.00204 <0.000000500 0.000770 0.000560 0.00785 <0.0000100 <0.0000100 0.00107 <0.00300 <0.00300 0.0000138 <0.000500 <0.0100
Annual Median 0.0150 <0.0000500 0.00680 0.00204 <0.000000500 0.000770 0.000560 0.00785 <0.0000100 <0.0000100 0.00107 <0.00300 <0.00300 0.0000138 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_MIDGA

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

CM_MCTM 
(RG_MIDAG)

RG_MIULE

RG_MI5

EV_MC3 (RG_MI3)

RG_MIDER
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 312 8.41 - - 167 1.19 0.00130 0.0136 98.0 1.94 0.173 0.000120 0.000170 0.105 <0.0000200 0.0100 0.000150 <0.000100
Annual Maximum 312 8.41 - - 167 1.19 0.00130 0.0136 98.0 1.94 0.173 0.000120 0.000170 0.105 <0.0000200 0.0100 0.000150 <0.000100

Annual Mean 312 8.41 - - 167 1.19 0.00130 0.0136 98.0 1.94 0.173 0.000120 0.000170 0.105 <0.0000200 0.0100 0.000150 <0.000100
Annual Median 312 8.41 - - 167 1.19 0.00130 0.0136 98.0 1.94 0.173 0.000120 0.000170 0.105 <0.0000200 0.0100 0.000150 <0.000100

% < LRL 0% 0% - - 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% - - 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - - - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 93 93 94 94 93 93 93 93 93 93 93 94 94 94 94 94 94 94
Annual Minimum 124 7.91 7.71 9.25 79.4 0.228 <0.00100 <0.00500 20.5 0.560 0.0520 <0.000100 0.000130 0.0484 <0.0000200 <0.0100 0.000120 <0.000100
Annual Maximum 610 8.48 8.53 12.9 220 3.52 0.00950 0.233 221 7.35 0.209 0.000210 0.000800 0.140 0.0000670 0.0180 0.00165 0.00101

Annual Mean 329 8.25 8.05 11.1 164 1.48 0.00171 0.0179 106 3.30 0.142 0.000122 0.000213 0.0973 0.0000210 0.0113 0.000241 0.000131
Annual Median 338 8.25 8.02 11.1 173 1.43 0.00130 0.0103 110 3.16 0.145 0.000110 0.000190 0.103 <0.0000200 0.0110 0.000180 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 43% 17% 0% 0% 0% 26% 0% 0% 97% 34% 2% 86%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 1% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 5% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 311 8.34 8.51 10.8 154 1.00 0.00190 0.00680 89.3 1.73 0.164 0.000120 0.000290 0.0940 <0.0000200 0.0110 0.000310 <0.000100
Annual Maximum 311 8.34 8.51 10.8 154 1.00 0.00190 0.00680 89.3 1.73 0.164 0.000120 0.000290 0.0940 <0.0000200 0.0110 0.000310 <0.000100

Annual Mean 311 8.34 8.51 10.8 154 1.00 0.00190 0.00680 89.3 1.73 0.164 0.000120 0.000290 0.0940 <0.0000200 0.0110 0.000310 <0.000100
Annual Median 311 8.34 8.51 10.8 154 1.00 0.00190 0.00680 89.3 1.73 0.164 0.000120 0.000290 0.0940 <0.0000200 0.0110 0.000310 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

EV_MC2 
(RG_MICOMP)

RG_MIDBO

EV_MC1 (RG_MI2)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

Table B.12: Summary of Water Chemistry Data for Key Parameters in Management Unit 4,  RAEMP, 2019

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0130 <0.0000500 0.00900 0.00209 <0.000000500 0.000884 0.00103 0.00998 <0.0000100 <0.0000100 0.00118 <0.00300 <0.00300 0.0000149 <0.000500 <0.0100
Annual Maximum 0.0130 <0.0000500 0.00900 0.00209 <0.000000500 0.000884 0.00103 0.00998 <0.0000100 <0.0000100 0.00118 <0.00300 <0.00300 0.0000149 <0.000500 <0.0100

Annual Mean 0.0130 <0.0000500 0.00900 0.00209 <0.000000500 0.000884 0.00103 0.00998 <0.0000100 <0.0000100 0.00118 <0.00300 <0.00300 0.0000149 <0.000500 <0.0100
Annual Median 0.0130 <0.0000500 0.00900 0.00209 <0.000000500 0.000884 0.00103 0.00998 <0.0000100 <0.0000100 0.00118 <0.00300 <0.00300 0.0000149 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 94 94 94 94 93 94 94 94 94 94 94 94 94 94 94 94
Annual Minimum <0.0100 <0.0000500 0.00290 0.000720 <0.000000500 0.000447 <0.000500 0.00165 <0.0000100 <0.0000100 0.000369 <0.00300 <0.00300 0.0000116 <0.000200 <0.0100
Annual Maximum 1.19 0.000928 0.0281 0.0398 0.00000782 0.00147 0.00556 0.0304 0.0000390 0.0000480 0.00252 0.0108 0.0412 0.0000668 0.000900 0.0330

Annual Mean 0.0664 0.0000825 0.0112 0.00333 0.00000101 0.000880 0.00161 0.0118 0.0000107 0.0000115 0.00119 0.00332 0.00522 0.0000226 0.000303 0.0108
Annual Median 0.0165 <0.0000500 0.0108 0.00181 <0.000000500 0.000862 0.00128 0.0112 <0.0000100 <0.0000100 0.00120 <0.00300 <0.00300 0.0000215 0.000240 <0.0100

% < LRL 21% 81% 0% 0% 52% 0% 1% 0% 96% 86% 0% 91% 67% 0% 80% 88%
% > BCWQGc - 0% - 0% 15% 0% - 97% 0% 0% 0% 0% 0% 0% 5% -
% > BCWQGd 1% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 1% 14% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0560 0.0000520 0.00890 0.00407 0.000000770 0.000825 0.00124 0.00813 <0.0000100 <0.0000100 0.00115 <0.00300 <0.00300 0.0000180 <0.000500 <0.0100
Annual Maximum 0.0560 0.0000520 0.00890 0.00407 0.000000770 0.000825 0.00124 0.00813 <0.0000100 <0.0000100 0.00115 <0.00300 <0.00300 0.0000180 <0.000500 <0.0100

Annual Mean 0.0560 0.0000520 0.00890 0.00407 0.000000770 0.000825 0.00124 0.00813 <0.0000100 <0.0000100 0.00115 <0.00300 <0.00300 0.0000180 <0.000500 <0.0100
Annual Median 0.0560 0.0000520 0.00890 0.00407 0.000000770 0.000825 0.00124 0.00813 <0.0000100 <0.0000100 0.00115 <0.00300 <0.00300 0.0000180 <0.000500 <0.0100

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

RG_MIDBO

EV_MC2 
(RG_MICOMP)

EV_MC1 (RG_MI2)
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total 
Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 27 27 27 26 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum 162 8.05 4.46 9.41 105 0.642 <0.00100 <0.00500 24.3 0.550 0.117 <0.000100 0.000180 0.0534 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 333 8.45 8.54 13.2 174 2.84 0.00380 0.0296 96.3 3.90 0.211 0.000400 0.00334 0.169 0.000370 0.0110 0.00764 0.00371

Annual Mean 264 8.29 8.03 11.3 150 1.81 0.00139 0.00766 67.4 2.23 0.160 0.000132 0.000445 0.0816 0.0000423 0.0100 0.000858 0.000345
Annual Median 268 8.31 8.19 11.3 158 1.86 0.00110 <0.00500 73.6 2.43 0.159 0.000110 0.000230 0.0800 <0.0000200 <0.0100 0.000330 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 41% 52% 0% 0% 0% 30% 0% 0% 78% 96% 4% 52%
% > BCWQGc - 0% 4% 0% 0% - 0% 7% 0% 0% - 0% - 0% 7% 0% 19% 0%
% > BCWQGd - - - 0% - 0% 0% 7% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n - - - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 169 8.15 7.15 7.60 124 0.831 <0.00100 <0.00500 25.4 0.730 0.110 <0.000100 0.000200 0.0514 <0.0000200 <0.0100 0.000240 <0.000100
Annual Maximum 317 8.39 8.41 14.1 180 2.05 0.0252 0.0802 76.6 4.24 0.203 0.000200 0.00184 0.116 0.000145 0.0140 0.00428 0.00156

Annual Mean 234 8.30 8.07 11.0 149 1.27 0.00306 0.0128 49.0 2.41 0.156 0.000125 0.000443 0.0846 0.0000350 0.0102 0.00101 0.000284
Annual Median 232 8.29 8.22 11.4 148 1.14 0.00145 0.00555 45.8 2.60 0.148 0.000120 0.000350 0.0872 <0.0000200 <0.0100 0.000825 0.000125

% < LRL 0% 0% 0% 0% 0% 0.0% 31% 42% 0% 0% 0% 27% 4% 0% 58% 85% 0% 38%
% > BCWQGc - 0% 0% 4% 0% - 0% 0% 0% 0% - 0% - 0% 4% 0% 35% 0%
% > BCWQGd - - - 4% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum 154 8.16 7.87 9.29 113 0.662 <0.00100 <0.00500 19.4 0.560 0.0940 <0.000100 0.000230 0.0655 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 265 8.47 8.95 14.2 172 1.59 0.00630 0.0222 60.6 4.31 0.177 0.000180 0.00158 0.108 0.000158 0.0120 0.00333 0.00133

Annual Mean 210 8.33 8.31 12.2 140 0.966 0.00211 0.00693 39.6 1.89 0.137 0.000115 0.000445 0.0884 0.0000361 0.0101 0.000787 0.000264
Annual Median 212 8.34 8.32 12.4 144 0.850 0.00120 <0.00500 36.3 1.83 0.128 <0.000100 0.000300 0.0904 <0.0000200 <0.0100 0.000430 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 41% 67% 0% 0% 0% 52% 4% 0% 67% 96% 4% 56%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 4% 0% 26% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for 
that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

RG_ELKMOUTH 
(RG_ELH93)

Table B.13: Summary of Water Chemistry Data for Key Parameters in Management Unit 5,  RAEMP, 2019

RG_WWRL

EV_ER1 (RG_EL1)

RG_ELDFE

RG_ELKORES 
(RG_ELELKO)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total 
Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum <0.0100 <0.0000500 0.00480 0.00136 <0.000000500 0.000812 <0.000500 0.00336 <0.0000100 <0.0000100 0.000647 <0.00300 <0.00100 0.00000810 <0.000200 <0.0100
Annual Maximum 7.44 0.00554 0.0119 0.252 0.0000314 0.00135 0.0149 0.0127 0.000152 0.000217 0.00145 0.0587 0.0197 0.0000275 0.000520 0.0300

Annual Mean 0.571 0.000441 0.00820 0.0224 0.00000284 0.00108 0.00192 0.00861 0.0000178 0.0000243 0.00107 0.00655 0.00510 0.0000150 0.000212 0.0115
Annual Median 0.110 0.0000850 0.00820 0.00622 0.000000810 0.00113 0.00100 0.00939 <0.0000100 <0.0000100 0.00104 <0.00300 0.00300 0.0000149 <0.000200 <0.0100

% < LRL 7% 44% 0% 0% 33% 0% 4% 0% 81% 67% 0% 63% 44% 0% 93% 81%
% > BCWQGc - 0% - 0% 37% 0% - 100% 0% 0% 0% 4% 0% 0% 0% -
% > BCWQGd 11% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 7% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n - - - - - - - - - - - - - - - -
Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGc - - - - - - - - - - - - - - - -
% > BCWQGd - - - - - - - - - - - - - - - -

% > Level 1 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 0.0150 <0.0000500 0.00390 0.00145 <0.000000500 0.000509 <0.000500 0.00312 <0.0000100 <0.0000100 0.000462 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 3.17 0.00240 0.00940 0.156 0.0000142 0.00138 0.00652 0.00932 0.0000520 0.0000870 0.00135 0.0398 0.106 0.000134 0.000950 0.199

Annual Mean 0.554 0.000398 0.00673 0.0263 0.00000255 0.00101 0.00150 0.00599 0.0000138 0.0000197 0.000868 0.00820 0.0111 0.0000171 0.000541 0.0182
Annual Median 0.280 0.000296 0.00655 0.0118 0.00000154 0.000973 0.00102 0.00554 <0.0000100 <0.0000100 0.000818 0.00375 0.00605 0.0000119 <0.000500 <0.0100

% < LRL 0% 23% 0% 0% 19% 0% 12% 0% 69% 54% 0% 46% 31% 4% 85% 73%
% > BCWQGc - 0% - 0% 65% 0% - 100% 0% 0% 0% 0% 4% 0% 8% -
% > BCWQGd 15% 0% - 0% - 0% - - 0% - - 0% 4% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 4% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum 0.0130 <0.0000500 0.00450 0.00110 <0.000000500 0.000664 <0.000500 0.00302 <0.0000100 <0.0000100 0.000566 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 3.12 0.00229 0.00740 0.133 0.0000107 0.00120 0.00491 0.00713 0.0000380 0.0000730 0.00116 0.0207 0.0298 0.0000128 0.000530 0.0410

Annual Mean 0.513 0.000375 0.00581 0.0209 0.00000208 0.000902 0.00116 0.00466 0.0000127 0.0000184 0.000783 0.00505 0.00833 0.00000826 0.000501 0.0123
Annual Median 0.197 0.000106 0.00550 0.00776 0.00000120 0.000856 0.000610 0.00423 <0.0000100 <0.0000100 0.000734 <0.00300 0.00600 0.00000830 <0.000500 <0.0100

% < LRL 0% 30% 0% 0% 37% 0% 33% 0% 74% 63% 0% 63% 33% 15% 96% 81%
% > BCWQGc - 0% - 0% 44% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 19% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.13: Summary of Water Chemistry Data for Key Parameters in Management Unit 5,  RAEMP, 2019

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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EV_ER1 (RG_EL1)

RG_ELDFE

RG_ELKORES 
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total 
Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 139 8.17 7.28 10.9 121 0.0477 <0.00100 0.00980 11.3 <0.500 0.107 <0.000100 0.000370 0.0890 <0.0000200 <0.0100 0.000340 <0.000100
Annual Maximum 139 8.17 7.28 10.9 121 0.0477 <0.00100 0.00980 11.3 <0.500 0.107 <0.000100 0.000370 0.0890 <0.0000200 <0.0100 0.000340 <0.000100

Annual Mean 139 8.17 7.28 10.9 121 0.0477 <0.00100 0.00980 11.3 <0.500 0.107 <0.000100 0.000370 0.0890 <0.0000200 <0.0100 0.000340 <0.000100
Annual Median 139 8.17 7.28 10.9 121 0.0477 <0.00100 0.00980 11.3 <0.500 0.107 <0.000100 0.000370 0.0890 <0.0000200 <0.0100 0.000340 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 72 72 71 71 72 72 72 72 72 72 72 72 72 72 72 72 72 72
Annual Minimum 149 7.83 7.56 9.91 107 0.759 <0.00100 <0.00500 29.0 0.670 0.117 <0.000100 0.000170 0.0556 <0.0000200 <0.0100 0.000220 <0.000100
Annual Maximum 441 8.56 8.57 13.3 255 3.28 0.00660 0.0428 139 4.76 0.223 0.000240 0.00156 0.106 0.000166 <0.0200 0.00431 0.00152

Annual Mean 294 8.36 8.16 11.5 165 2.02 0.00155 0.0113 79.5 2.50 0.185 0.000121 0.000297 0.0779 0.0000268 0.0101 0.000556 0.000179
Annual Median 304 8.39 8.17 11.4 168 2.04 0.00130 0.00960 81.7 2.45 0.193 0.000110 0.000225 0.0786 <0.0000200 <0.0100 0.000300 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 24% 18% 0% 0% 0% 35% 0% 0% 88% 85% 7% 79%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 3% 0% 11% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 8% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 267 8.46 8.32 12.5 169 1.78 0.00570 0.0238 76.3 2.52 0.214 <0.000100 0.000230 0.0845 <0.0000200 <0.0100 <0.000300 <0.000100
Annual Maximum 267 8.46 8.32 12.5 169 1.78 0.00570 0.0238 76.3 2.52 0.214 <0.000100 0.000230 0.0845 <0.0000200 <0.0100 <0.000300 <0.000100

Annual Mean 267 8.46 8.32 12.5 169 1.78 0.00570 0.0238 76.3 2.52 0.214 <0.000100 0.000230 0.0845 <0.0000200 <0.0100 <0.000300 <0.000100
Annual Median 267 8.46 8.32 12.5 169 1.78 0.00570 0.0238 76.3 2.52 0.214 <0.000100 0.000230 0.0845 <0.0000200 <0.0100 <0.000300 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 100% 0% 0% 100% 100% 100% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 26 26 25 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 170 8.18 7.68 8.39 112 0.825 <0.00100 <0.00500 26.8 0.720 0.120 <0.000100 0.000170 0.0579 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 320 8.53 8.24 14.5 183 2.07 0.00980 0.0702 86.5 5.90 0.211 0.000270 0.00216 0.131 0.000217 0.0120 0.00520 0.00206

Annual Mean 254 8.34 8.11 11.2 152 1.43 0.00333 0.0153 57.7 2.84 0.169 0.000125 0.000419 0.0855 0.0000351 0.0102 0.000870 0.000262
Annual Median 250 8.34 8.12 10.9 158 1.32 0.00255 0.00505 56.3 2.57 0.176 0.000110 0.000250 0.0866 <0.0000200 <0.0100 0.000380 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 15% 46% 0% 0% 0% 38% 0% 0% 81% 81% 0% 65%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 4% 0% 15% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 26 26 25 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 142 8.17 7.94 8.70 107 0.619 <0.00100 <0.00500 20.4 0.560 0.103 <0.000100 0.000200 0.0614 <0.0000200 <0.0100 0.000160 <0.000100
Annual Maximum 280 8.53 8.49 17.5 165 1.50 0.00690 0.0482 67.3 4.49 0.188 0.000330 0.00384 0.201 0.000414 0.0110 0.00788 0.00414

Annual Mean 223 8.36 8.21 12.1 140 1.10 0.00251 0.00959 46.3 2.18 0.149 0.000120 0.000531 0.0915 0.0000462 0.0100 0.00100 0.000366
Annual Median 226 8.38 8.21 11.7 151 1.07 0.00195 <0.00500 46.9 2.08 0.154 0.000100 0.000285 0.0874 <0.0000200 <0.0100 0.000290 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 23% 62% 0% 0% 0% 50% 0% 0% 77% 96% 0% 69%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 4% 0% 15% 4%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed 
for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

RG_ELKMOUTH 
(RG_ELH93)
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total 
Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.151 0.000193 0.00240 0.00823 0.000000675 0.000635 <0.000500 0.000391 <0.0000100 <0.0000100 0.000504 <0.00300 0.00450 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.151 0.000193 0.00240 0.00823 0.000000675 0.000635 <0.000500 0.000391 <0.0000100 <0.0000100 0.000504 <0.00300 0.00450 <0.00000500 <0.000500 <0.0100

Annual Mean 0.151 0.000193 0.00240 0.00823 0.000000675 0.000635 <0.000500 0.000391 <0.0000100 <0.0000100 0.000504 <0.00300 0.00450 <0.00000500 <0.000500 <0.0100
Annual Median 0.151 0.000193 0.00240 0.00823 0.000000675 0.000635 <0.000500 0.000391 <0.0000100 <0.0000100 0.000504 <0.00300 0.00450 <0.00000500 <0.000500 <0.0100

% < LRL 0% 0% 0% 0% 0% 0% 100% 0% 100% 100% 0% 100% 0% 100% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 72 72 72 72 69 72 72 72 72 72 72 72 72 72 72 72
Annual Minimum <0.0100 <0.0000500 0.00490 0.00131 <0.000000500 0.000805 <0.000500 0.00392 <0.0000100 <0.0000100 0.000691 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 3.14 0.00225 0.0148 0.127 0.0000125 0.00166 0.00645 0.0184 0.0000630 0.000100 0.00205 0.0330 0.0255 0.0000271 0.000500 0.0330

Annual Mean 0.207 0.000169 0.00919 0.00980 0.00000133 0.00120 0.00138 0.0109 0.0000123 0.0000150 0.00125 0.00448 0.00449 0.0000147 0.000500 0.0109
Annual Median 0.0220 <0.0000500 0.00945 0.00273 <0.000000500 0.00124 0.00112 0.0112 <0.0000100 <0.0000100 0.00128 <0.00300 <0.00300 0.0000142 <0.000500 <0.0100

% < LRL 14% 71% 0% 0% 64% 0% 8% 0% 89% 82% 0% 88% 74% 3% 99% 88%
% > BCWQGc - 0% - 0% 19% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 6% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 3% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0120 <0.0000500 0.00940 0.00178 0.000000530 0.00130 0.000500 0.00956 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.0000105 <0.000500 <0.0100
Annual Maximum 0.0120 <0.0000500 0.00940 0.00178 0.000000530 0.00130 0.000500 0.00956 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.0000105 <0.000500 <0.0100

Annual Mean 0.0120 <0.0000500 0.00940 0.00178 0.000000530 0.00130 0.000500 0.00956 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.0000105 <0.000500 <0.0100
Annual Median 0.0120 <0.0000500 0.00940 0.00178 0.000000530 0.00130 0.000500 0.00956 <0.0000100 <0.0000100 0.00112 <0.00300 <0.00300 0.0000105 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 0% 0% 0% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 0.0150 <0.0000500 0.00500 0.00144 <0.000000500 0.000840 <0.000500 0.00379 <0.0000100 <0.0000100 0.000717 <0.00300 <0.00300 0.00000630 <0.000500 <0.0100
Annual Maximum 4.58 0.00300 0.00980 0.216 0.0000136 0.00128 0.00811 0.0105 0.0000710 0.000127 0.00128 0.0322 0.0306 0.0000249 <0.000500 0.0660

Annual Mean 0.477 0.000339 0.00752 0.0237 0.00000224 0.00106 0.00134 0.00757 0.0000144 0.0000194 0.000981 0.00601 0.0105 0.0000136 <0.000500 0.0150
Annual Median 0.0905 0.0000710 0.00745 0.00701 0.000000865 0.00106 0.000765 0.00720 <0.0000100 <0.0000100 0.000984 <0.00300 0.00550 0.0000131 <0.000500 <0.0100

% < LRL 0% 31% 0% 0% 27% 0% 12% 0% 81% 73% 0% 65% 35% 0% 100% 65%
% > BCWQGc - 0% - 0% 38% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 15% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 4% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum <0.0100 <0.0000500 0.00400 0.000800 <0.000000500 0.000726 <0.000500 0.00291 <0.0000100 <0.0000100 0.000600 <0.00300 <0.00300 0.00000520 <0.000500 <0.0100
Annual Maximum 8.51 0.00630 0.0119 0.347 0.0000163 0.00115 0.0113 0.00840 0.0000930 0.000188 0.00108 0.0478 0.0389 0.0000206 <0.000500 0.0520

Annual Mean 0.722 0.000510 0.00656 0.0292 0.00000205 0.000965 0.00137 0.00591 0.0000153 0.0000225 0.000880 0.00590 0.0111 0.00000967 <0.000500 0.0145
Annual Median 0.0855 0.0000920 0.00660 0.00560 0.000000620 0.000992 0.000590 0.00577 <0.0000100 <0.0000100 0.000887 <0.00300 0.00560 0.00000895 <0.000500 <0.0100

% < LRL 4% 31% 0% 0% 38% 0% 35% 0% 85% 69% 0% 81% 27% 0% 100% 73%
% > BCWQGc - 0% - 0% 31% 0% - 100% 0% 0% 0% 4% 0% 0% 0% -
% > BCWQGd 15% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 4% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark.
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Dissolved 

Solids (mg/L)a Lab pH Field pH
Dissolved 
Oxygen  
(mg/L)

Alkalinity 
(mg/L)

Nitrate-N 
(mg/L)

Nitrite-N 
(mg/L)

Ammonia 
(mg/L)

Sulphate 
(mg/L)

Total 
Chloride 
(mg/L)

Total 
Fluoride 
(mg/L)

Total 
Antimony 

(mg/L)

Total Arsenic 
(mg/L)

Total Barium 
(mg/L)

Total 
Beryllium 

(mg/L)

Total Boron 
(mg/L)

Total 
Chromium 

(mg/L)

Total Cobalt 
(mg/L)

n 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 159 8.26 - 10.4 119 0.0765 <0.00100 0.0154 <0.300 <0.500 0.103 <0.000100 0.000310 0.0727 <0.0000200 <0.0100 0.000310 <0.000100
Annual Maximum 159 8.26 - 10.4 119 0.0765 <0.00100 0.0154 <0.300 <0.500 0.103 <0.000100 0.000310 0.0727 <0.0000200 <0.0100 0.000310 <0.000100

Annual Mean 159 8.26 - 10.4 119 0.0765 <0.00100 0.0154 <0.300 <0.500 0.103 <0.000100 0.000310 0.0727 <0.0000200 <0.0100 0.000310 <0.000100
Annual Median 159 8.26 - 10.4 119 0.0765 <0.00100 0.0154 <0.300 <0.500 0.103 <0.000100 0.000310 0.0727 <0.0000200 <0.0100 0.000310 <0.000100

% < LRL 0% 0% - 0% 0% 0% 100% 0% 100% 100% 0% 100% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% - 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76
Annual Minimum 154 7.84 7.85 10.1 98.4 0.657 <0.00100 <0.00500 27.8 0.600 0.125 <0.000100 0.000160 0.0528 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 398 8.49 8.60 13.6 222 2.79 0.00410 0.0740 105 4.59 0.239 0.000160 0.000880 0.0999 0.0000840 0.0120 0.00179 0.00106

Annual Mean 279 8.28 8.27 11.7 163 1.79 0.00135 0.0113 73.2 2.51 0.180 0.000102 0.000248 0.0737 0.0000222 0.0100 0.000372 0.000136
Annual Median 286 8.28 8.28 12.1 167 1.92 0.00100 0.00647 78.1 2.57 0.175 <0.000100 0.000215 0.0759 <0.0000200 <0.0100 0.000280 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 47% 39% 0% 0% 0% 84% 0% 0% 92% 97% 1% 86%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 7% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 274 8.45 8.46 14.3 163 1.57 0.00220 0.00500 63.8 2.27 0.203 0.000110 0.000170 0.0727 <0.0000200 <0.0100 0.000260 <0.000100
Annual Maximum 274 8.45 8.46 14.3 163 1.57 0.00220 0.00500 63.8 2.27 0.203 0.000110 0.000170 0.0727 <0.0000200 <0.0100 0.000260 <0.000100

Annual Mean 274 8.45 8.46 14.3 163 1.57 0.00220 0.00500 63.8 2.27 0.203 0.000110 0.000170 0.0727 <0.0000200 <0.0100 0.000260 <0.000100
Annual Median 274 8.45 8.46 14.3 163 1.57 0.00220 0.00500 63.8 2.27 0.203 0.000110 0.000170 0.0727 <0.0000200 <0.0100 0.000260 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 100% 0% 100%
% > BCWQGc - 0% 0% 0% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 0% 0%
% > BCWQGd - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 153 8.07 7.91 1.98 98.6 0.725 <0.00100 <0.00500 27.6 0.810 0.0850 <0.000100 0.000190 0.0594 <0.0000200 <0.0100 0.000210 <0.000100
Annual Maximum 336 8.42 8.62 14.0 247 1.81 0.0128 0.136 86.7 5.75 0.211 0.000150 0.000960 0.120 0.0000730 0.0130 0.00211 0.000660

Annual Mean 234 8.26 8.19 11.2 159 1.26 0.00268 0.0227 55.1 2.67 0.156 0.000107 0.000320 0.0806 0.0000262 0.0102 0.000571 0.000173
Annual Median 224 8.28 8.15 11.8 158 1.19 0.00195 0.0127 56.0 2.39 0.154 <0.000100 0.000240 0.0810 <0.0000200 <0.0100 0.000320 <0.000100

% < LRL 0% 0% 0% 0% 0% 0.0% 15% 15% 0% 0% 0% 69% 0% 0% 81% 81% 8% 69%
% > BCWQGc - 0% 0% 12% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 15% 0%
% > BCWQGd - - - 12% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum 133 8.06 7.93 6.90 97.7 0.507 <0.00100 <0.00500 19.8 0.660 0.0800 <0.000100 0.000220 0.0636 <0.0000200 <0.0100 0.000200 <0.000100
Annual Maximum 284 8.43 8.47 16.8 210 1.34 0.0105 0.0946 68.1 4.47 0.189 0.000120 0.000870 0.105 0.0000630 <0.0100 0.00159 0.000680

Annual Mean 207 8.28 8.24 12.1 149 0.990 0.00211 0.0194 44.6 2.07 0.138 0.000102 0.000338 0.0831 0.0000244 <0.0100 0.000460 0.000154
Annual Median 207 8.29 8.25 12.2 149 0.996 0.00130 0.00950 47.7 1.83 0.138 <0.000100 0.000290 0.0836 <0.0000200 <0.0100 0.000300 <0.000100

% < LRL 0% 0% 0% 0% 0% 0% 15% 26% 0% 0% 0% 81% 0% 0% 81% 100% 7% 63%
% > BCWQGc - 0% 0% 4% 0% - 0% 0% 0% 0% - 0% - 0% 0% 0% 7% 0%
% > BCWQGd - - - 4% - 0% 0% 0% - 0% 0% - 0% - - - - 0%

% > Level 1 EVWQP Benchmark 0% - - - - 0% - - 0% - - - - - - - - -
% > Level 2 EVWQP Benchmark - - - - - 0% - - - - - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_WWRL

Table B.15: Summary of Water Chemistry Data for Key Parameters in Management Unit 5,  RAEMP, 2019

RG_ELKMOUTH 
(RG_ELH93)

RG_ELKORES 
(RG_ELELKO)

RG_ELDFE

EV_ER1 (RG_EL1)

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for 
that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 
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Station Summary Statistic
Total Iron 

(mg/L)
Total Lead 

(mg/L)
Total Lithium 

(mg/L)

Total 
Manganese 

(mg/L)

Total 
Mercury 
(mg/L)

Total 
Molybdenum 

(mg/L)

Total Nickel 
(mg/L)

Total 
Selenium 

(mg/L)

Total Silver 
(mg/L)

Total 
Thallium 
(mg/L)

Total 
Uranium 
(mg/L)

Total Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 

(mg/L)b

Dissolved 
Iron (mg/L)

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum 0.0120 <0.0000500 0.00210 0.00129 <0.000000500 0.000702 <0.000500 0.000407 <0.0000100 <0.0000100 0.000467 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Maximum 0.0120 <0.0000500 0.00210 0.00129 <0.000000500 0.000702 <0.000500 0.000407 <0.0000100 <0.0000100 0.000467 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100

Annual Mean 0.0120 <0.0000500 0.00210 0.00129 <0.000000500 0.000702 <0.000500 0.000407 <0.0000100 <0.0000100 0.000467 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
Annual Median 0.0120 <0.0000500 0.00210 0.00129 <0.000000500 0.000702 <0.000500 0.000407 <0.0000100 <0.0000100 0.000467 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100

% < LRL 0% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 100% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 0% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76
Annual Minimum <0.0100 <0.0000500 0.00360 0.00110 <0.000000500 0.000668 <0.000500 0.00314 <0.0000100 <0.0000100 0.000585 <0.00300 <0.00300 0.00000780 <0.000200 <0.0100
Annual Maximum 1.34 0.00114 0.0121 0.0497 0.00000860 0.00147 0.00394 0.0157 0.0000360 0.0000550 0.00150 0.0182 0.0745 0.0000673 0.000990 0.180

Annual Mean 0.105 0.000106 0.00798 0.00594 0.000000996 0.00107 0.000825 0.00978 0.0000108 0.0000119 0.00113 0.00357 0.00520 0.0000142 0.000298 0.0127
Annual Median 0.0235 <0.0000500 0.00835 0.00224 <0.000000500 0.00112 0.000660 0.00990 <0.0000100 <0.0000100 0.00113 <0.00300 <0.00300 0.0000131 <0.000200 <0.0100

% < LRL 24% 67% 0% 0% 61% 0% 28% 0% 92% 88% 0% 89% 74% 0% 83% 89%
% > BCWQGc - 0% - 0% 13% 0% - 100% 0% 0% 0% 0% 1% 0% 3% -
% > BCWQGd 1% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Annual Minimum <0.0100 <0.0000500 0.00810 0.00134 <0.000000500 0.00121 <0.000500 0.00850 <0.0000100 <0.0000100 0.000991 <0.00300 <0.00300 0.00000780 <0.000500 <0.0100
Annual Maximum <0.0100 <0.0000500 0.00810 0.00134 <0.000000500 0.00121 <0.000500 0.00850 <0.0000100 <0.0000100 0.000991 <0.00300 <0.00300 0.00000780 <0.000500 <0.0100

Annual Mean <0.0100 <0.0000500 0.00810 0.00134 <0.000000500 0.00121 <0.000500 0.00850 <0.0000100 <0.0000100 0.000991 <0.00300 <0.00300 0.00000780 <0.000500 <0.0100
Annual Median <0.0100 <0.0000500 0.00810 0.00134 <0.000000500 0.00121 <0.000500 0.00850 <0.0000100 <0.0000100 0.000991 <0.00300 <0.00300 0.00000780 <0.000500 <0.0100

% < LRL 100% 100% 0% 0% 100% 0% 100% 0% 100% 100% 0% 100% 100% 0% 100% 100%
% > BCWQGc - 0% - 0% 0% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Annual Minimum 0.0100 <0.0000500 0.00420 0.000980 <0.000000500 0.000701 <0.000500 0.00375 <0.0000100 <0.0000100 0.000551 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
Annual Maximum 1.46 0.00122 0.0103 0.0721 0.00000639 0.00130 0.00297 0.0103 0.0000260 0.0000440 0.00129 0.0129 0.0322 0.0000176 <0.000500 0.0260

Annual Mean 0.264 0.000207 0.00690 0.0132 0.00000163 0.000980 0.000897 0.00681 0.0000118 0.0000141 0.000896 0.00410 0.00828 0.0000113 0.000233 0.0112
Annual Median 0.0880 0.0000690 0.00685 0.00639 0.00000103 0.000974 0.000570 0.00708 <0.0000100 <0.0000100 0.000884 <0.00300 0.00530 0.0000114 <0.000200 <0.0100

% < LRL 0% 35% 0% 0% 27% 0% 42% 0% 81% 77% 0% 81% 27% 4% 96% 81%
% > BCWQGc - 0% - 0% 35% 0% - 100% 0% 0% 0% 0% 0% 0% 0% -
% > BCWQGd 8% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

n 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Annual Minimum <0.0100 <0.0000500 0.00380 0.000720 <0.000000500 0.000591 <0.000500 0.00257 <0.0000100 <0.0000100 0.000472 <0.00300 <0.00300 0.00000540 <0.000200 <0.0100
Annual Maximum 1.34 0.00109 0.00840 0.0583 0.00000636 0.00113 0.00228 0.00758 <0.0000300 0.0000400 0.00113 0.00870 0.0316 0.0000123 0.00102 0.0240

Annual Mean 0.218 0.000183 0.00577 0.0104 0.00000135 0.000896 0.000746 0.00540 0.0000110 0.0000129 0.000811 0.00359 0.00724 0.00000853 0.000230 0.0109
Annual Median 0.0820 0.0000760 0.00630 0.00649 0.000000870 0.000930 <0.000500 0.00592 <0.0000100 <0.0000100 0.000804 <0.00300 0.00410 0.00000870 <0.000500 <0.0100

% < LRL 7% 33% 0% 0% 33% 0% 56% 0% 89% 78% 0% 85% 22% 0% 96% 93%
% > BCWQGc - 0% - 0% 30% 0% - 100% 0% 0% 0% 0% 0% 0% 4% -
% > BCWQGd 7% 0% - 0% - 0% - - 0% - - 0% 0% 0% 0% 0%

% > Level 1 EVWQP Benchmark - - - - - - 0% 0% - - - - - 0% - -
% > Level 2 EVWQP Benchmark - - - - - - 0% 0% - - - - - - - -
% > Level 3 EVWQP Benchmark - - - - - - 0% - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Level 1 screening value instead of EVWQP Benchmark. 
b BLM guidelines for dissolved copper only calculated for values > LRL.
c Long-term average BCQWG for the Protection of Aquatic Life.  
d Short-term maximum BCQWG for the Protection of Aquatic Life. 

Table B.15: Summary of Water Chemistry Data for Key Parameters in Management Unit 5,  RAEMP, 2019

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures. 

RG_WWRL

EV_ER1 (RG_EL1)

RG_ELDFE

RG_ELKORES 
(RG_ELELKO)

RG_ELKMOUTH 
(RG_ELH93)
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DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
FR_HC3 (RG_HENUP) 6 0.007 b 2.74 - 22.1 29.9 32.5 31.6 92.3 B B - AB AB AB AB A - -

FR_UFR1 (RG_FO26) 7 <0.001 b -3.26 -4.15 7.03 16.2 18.7 19.9 22.6 C C C BC AB AB AB A - ↑
FR_FC1 (RG_FC1) 1 <0.001 - b - - - -16.4 - - - A - - - B - - - -

FR_CC1 (RG_CLODE) 7 <0.001 b 31.7 21.2 15.0 79.6 89.3 128 109 C B BC BC A A A A - ↑
FR_KC1 (RG_KICK) 7 <0.001 b 45.8 37.4 24.1 25.1 51.5 57.1 54.4 C AB AB BC B AB A AB - -

LC_DCDS 5 <0.001 - - b 7.12 50.2 276 1,141 1,781 - - E E D C B A ↑ ↑
LC_DC1 7 <0.001 b 8.08 -1.03 -1.14 18.4 98.7 392 678 D D D D D C B A ↑ ↑

GH_GH1 (RG_GHCKD) 7 <0.001 b -6.74 0.860 -38.9 -28.5 0.420 9.90 -7.93 A A A B B A A A - ↑
FR_FR1 (RG_FODHE) 7 0.011 b 54.5 21.9 8.44 -12.4 60.4 9.48 21.4 AB A AB AB B A AB AB - -

RG_FOUNGD - - - - - - - - - - - - - - - - - - - -

FR_FRABEC1 (RG_FODNGD) - - - - - - - - - - - - - - - - - - - -

FR_MULTIPLATE (RG_MP1) - - - - - - - - - - - - - - - - - - - -

RG_FOUSH - - - - - - - - - - - - - - - - - - - -

FR_FR2 (RG_FOUKI) 7 <0.001 b 20.7 1.41 -4.39 -3.22 28.8 35.4 16.8 C ABC BC C C AB A ABC - -

GH_FR3 (RG_FOBKS) 3 0.015 b 14.7 -8.96 -18.7 - - - - AB A AB B - - - - - -

FR_FR4 (RG_FOBSC) 6 <0.001 b 7.82 0.0500 -19.6 -20.1 15.1 0.790 - AB A AB B B A AB - - -

FR_FRCP1 (RG_FOBCP) 4 0.017 - - - b -21.1 10.4 50.2 8.64 - - - AB B AB A AB - -

FR_FRCP1SW (RG_FRCP1SW - - - - - - - - - - - - - - - - - - - -

FR_FRRD (RG_FRUPO) 4 0.002 - - - b -3.35 24.9 14.4 14.3 - - - B B A AB AB - -

GH_PC2 (RG_FODPO) 5 <0.001 b 15.8 15.7 5.94 - - 24.5 32.3 C AB AB BC - - A A - ↑
FR_FRABCH (RG_FO22) 4 <0.001 - - - b -4.66 7.13 19.2 10.3 - - - B B AB A AB - -

FR_FR5 (RG_FOUEW) 6 0.007 b 17.6 23.0 9.82 9.07 20.5 24.8 - B AB A AB AB A A - - -

LC_FRUS 1 0.148 - - ns ns - - - - - - - - - - - - - -

LC_FRB 7 <0.001 b 23.7 25.1 16.8 14.1 29.5 31.8 27.4 C AB AB ABC BC AB A AB - -

GH_FR1  (RG_FODGH) 7 <0.001 b 22.7 20.1 7.43 7.08 29.3 38.7 29.1 C AB AB BC BC A A A - ↑

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).

a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Total Selenium

Mine-Exposed

Reference

Table B.16: Temporal Changes in Selenium Concentrations in Management Unit 1, RAEMP, 2012 to 2019   

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
FR_HC3 (RG_HENUP) 6 0.006 b -5.15 - 22.6 22.5 32.5 20.5 45.6 B B - AB AB AB AB A - -

FR_UFR1 (RG_FO26) 7 0.072 ns ns ns ns ns ns ns ns - - - - - - - - - -

FR_FC1 (RG_FC1) 1 0.243 - ns - - - ns - - - - - - - - - - - -

FR_CC1 (RG_CLODE) 7 <0.001 b 20.9 20.9 12.4 69.7 78.9 124 140 D C C CD B B A A - ↑
FR_KC1 (RG_KICK) 7 <0.001 b 27.2 27.8 18.1 17.9 38.0 47.1 42.8 C AB AB BC BC AB A AB - -

LC_DCDS 5 <0.001 - - b 10.6 51.7 181 589 833 - - E E D C B A ↑ ↑
LC_DC1 7 <0.001 b 2.91 8.79 12.0 34.2 83.3 272 429 E E DE DE D C B A ↑ ↑

GH_GH1 (RG_GHCKD) 7 <0.001 b -2.50 11.0 -3.00 0.0300 18.2 35.0 8.00 B B AB B B AB A AB - -

FR_FR1 (RG_FODHE) 7 0.058 ns ns ns ns ns ns ns ns - - - - - - - - - -

RG_FOUNGD - - - - - - - - - - - - - - - - - - - -

FR_FRABEC1 (RG_FODNGD) - - - - - - - - - - - - - - - - - - - -

FR_MULTIPLATE (RG_MP1) - - - - - - - - - - - - - - - - - - - -

RG_FOUSH - - - - - - - - - - - - - - - - - - - -

FR_FR2 (RG_FOUKI) 7 0.030 b 14.4 0.780 3.96 2.20 19.1 23.1 11.1 A A A A A A A A - -

GH_FR3 (RG_FOBKS) 3 0.277 ns ns ns ns - - - - - - - - - - - - - -

FR_FR4 (RG_FOBSC) 6 0.068 ns ns ns ns ns ns ns - - - - - - - - - - -

FR_FRCP1 (RG_FOBCP) 4 0.077 - - - ns ns ns ns ns - - - - - - - - - -

FR_FRCP1SW (RG_FRCP1SW - - - - - - - - - - - - - - - - - - - -

FR_FRRD (RG_FRUPO) 4 0.040 - - - b -3.51 15.8 7.58 11.1 - - - A A A A A - -

GH_PC2 (RG_FODPO) 5 <0.001 b 9.24 7.95 10.5 - - 33.2 27.5 C BC C BC - - A AB - -

FR_FRABCH (RG_FO22) 4 0.350 - - - ns ns ns ns ns - - - - - - - - - -

FR_FR5 (RG_FOUEW) 6 0.042 b 10.1 15.1 11.0 14.6 20.0 23.0 - B AB AB AB AB AB A - - -

LC_FRUS 1 0.993 - - ns ns - - - - - - - - - - - - - -

LC_FRB 7 <0.001 b 20.9 22.2 23.7 21.0 34.0 32.1 33.2 B A A A A A A A - -

GH_FR1  (RG_FODGH) 7 <0.001 b 16.8 15.2 12.2 18.4 28.5 38.1 30.6 C ABC BC BC ABC AB A AB - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).

a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Sulphate

Reference

Mine-Exposed

Table B.17: Temporal Changes in Sulphate Concentrations in Management Unit 1, RAEMP, 2012 to 2019  

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015

FR_HC3 (RG_HENUP) - - - - - - - - - - - - - - - - - - - -

FR_UFR1 (RG_FO26) 7 0.125 ns ns ns ns ns ns ns ns - - - - - - - - - -

FR_FC1 (RG_FC1) - - - - - - - - - - - - - - - - - - - -

FR_CC1 (RG_CLODE) 7 <0.001 b 23.8 1.39 6.39 18.3 16.8 27.4 55.3 B AB B B B B AB A - ↑
FR_KC1 (RG_KICK) 7 <0.001 b 33.6 16.4 12.1 23.9 79.3 117 156 D C CD CD C B AB A - ↑
LC_DCDS 5 <0.001 - - b 45.3 67.9 172 602 891 - - D CD C B A A - ↑
LC_DC1 7 <0.001 b -3.77 14.1 22.0 11.4 28.3 103 150 C C C BC C BC AB A - ↑
GH_GH1 (RG_GHCKD) 7 <0.001 b 36.0 -0.790 672 457 522 462 196 C C C A A A A B - ↓
FR_FR1 (RG_FODHE) 7 <0.001 b 75.5 37.2 5.29 6.06 20.6 33.3 7.27 C A AB BC BC BC ABC BC - -

RG_FOUNGD - - - - - - - - - - - - - - - - - - - -

FR_FRABEC1 (RG_FODNGD - - - - - - - - - - - - - - - - - - - -

FR_MULTIPLATE (RG_MP1) - - - - - - - - - - - - - - - - - - - -

RG_FOUSH - - - - - - - - - - - - - - - - - - - -

FR_FR2 (RG_FOUKI) 7 <0.001 b 11.8 -36.7 -34.4 -18.3 -9.15 -9.49 13.6 AB A C C BC AB AB A - ↑
GH_FR3 (RG_FOBKS) 3 <0.001 b -4.35 -43.1 -48.2 - - - - A A B B - - - - - -

FR_FR4 (RG_FOBSC) 6 <0.001 b 12.8 -29.1 -39.2 -35.4 -18.8 -21.3 - AB A BC C C ABC ABC - - -

FR_FRCP1 (RG_FOBCP) 4 0.017 - - - b -11.3 14.0 60.4 16.2 - - - AB B AB A AB - -

FR_FRCP1SW (RG_FRCP1SW - - - - - - - - - - - - - - - - - - - -

FR_FRRD (RG_FRUPO) 4 0.004 - - - b 35.4 65.4 -16.7 26.2 - - - B AB A B AB - -

GH_PC2 (RG_FODPO) 5 0.003 b 4.73 -46.2 -40.5 - - -53.1 5.08 AB A AB AB - - B AB - -

FR_FRABCH (RG_FO22) 4 <0.001 - - - b 73.8 71.9 34.3 30.3 - - - B A A AB AB - -

FR_FR5 (RG_FOUEW) 6 0.040 b -0.210 -38.5 -42.5 17.1 -17.7 -18.3 - AB AB AB B A AB AB - - -

LC_FRUS 1 0.033 - - b -23.8 - - - - - - A A - - - - - -

LC_FRB 7 <0.001 b -25.7 -54.2 -61.4 -44.4 -47.1 -43.1 -40.3 A AB BC C BC BC BC ABC - -

GH_FR1  (RG_FODGH) 7 <0.001 b 30.8 -12.5 103 111 152 162 68.2 C BC C AB A A A AB - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Total Nickel

Reference

Mine-Exposed

Table B.18: Temporal Changes in Nickle Concentrations in Management Unit 1, RAEMP, 2012 to 2019   

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
FR_HC3 (RG_HENUP) 6 <0.001 b 18.1 - 63.6 62.5 50.4 60.4 110 C BC - AB AB ABC AB A - -

FR_UFR1 (RG_FO26) 7 <0.001 b 3.10 169 203 227 231 144 176 B B A A A A A A - -

FR_FC1 (RG_FC1) 1 <0.001 - b - - - -31.1 - - - A - - - B - - - -

FR_CC1 (RG_CLODE) 7 <0.001 b 22.4 12.2 33.3 191 130 154 187 B B B B A A A A - ↑
FR_KC1 (RG_KICK) 7 <0.001 b 27.5 17.2 2.51 -2.43 5.20 0.610 -3.55 B A AB B B AB B B - -

LC_DCDS 5 <0.001 - - b -61.2 21.2 2,022 9,961 12,887 - - C C C B A A - ↑
LC_DC1 7 <0.001 b 91.7 151 108 376 3,697 17,833 28,073 D CD CD CD C B A A - ↑

GH_GH1 (RG_GHCKD) 7 <0.001 b -12.8 -13.8 -22.0 15.4 44.6 59.9 4.59 CD CD CD D BC AB A CD - -

FR_FR1 (RG_FODHE) 7 <0.001 b 59.2 14.8 14.6 -17.5 26.8 -26.6 -25.4 BC A ABC ABC BC AB C C - -

RG_FOUNGD - - - - - - - - - - - - - - - - - - - -

FR_FRABEC1 (RG_FODNGD) - - - - - - - - - - - - - - - - - - - -

FR_MULTIPLATE (RG_MP1) - - - - - - - - - - - - - - - - - - - -

RG_FOUSH - - - - - - - - - - - - - - - - - - - -

FR_FR2 (RG_FOUKI) 7 <0.001 b 25.9 13.5 33.5 55.3 57.9 39.8 40.0 C ABC BC AB A A AB AB - -

GH_FR3 (RG_FOBKS) 3 <0.001 b 20.5 3.20 6.89 - - - - A A A A - - - - - -

FR_FR4 (RG_FOBSC) 6 <0.001 b 20.5 8.37 7.77 21.9 35.7 20.6 - A A A A A A A - - -

FR_FRCP1 (RG_FOBCP) 4 <0.001 - - - b -0.790 7.58 15.6 -1.34 - - - A A A A A - -

R_FRCP1SW (RG_FRCP1SW - - - - - - - - - - - - - - - - - - - -

FR_FRRD (RG_FRUPO) 4 <0.001 - - - b -4.19 2.97 -0.0200 -2.86 - - - A A A A A - -

GH_PC2 (RG_FODPO) 5 <0.001 b 21.3 23.6 6.29 - - -12.1 9.49 A A A A - - A A - -

FR_FRABCH (RG_FO22) 4 <0.001 - - - b 1.81 0.0600 -5.67 -10.2 - - - A A A A A - -

FR_FR5 (RG_FOUEW) 6 <0.001 b 25.1 32.3 12.2 15.2 16.0 3.74 - C AB A ABC ABC ABC BC - - -

LC_FRUS 1 <0.001 - - b -11.6 - - - - - - A B - - - - - -

LC_FRB 7 <0.001 b 33.6 37.6 24.0 21.6 30.0 16.8 17.0 C AB A AB AB AB B B - -

GH_FR1  (RG_FODGH) 7 <0.001 b 21.0 25.4 13.8 16.6 17.1 10.9 6.67 C AB A ABC AB AB ABC BC - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Nitrate-N

Reference

Mine-Exposed

Table B.19: Temporal Changes in Nitrate Concentrations in Management Unit 1, RAEMP, 2012 to 2019   

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
FR_HC3 (RG_HENUP) 6 <0.001 b -83.9 - -91.9 -91.8 -37.4 -49.4 -19.3 A A - A A A A A - -

FR_UFR1 (RG_FO26) 7 <0.001 b 6.93 7.74 -13.0 -8.57 2.84 -7.82 1.56 A A A A A A A A - -

FR_FC1 (RG_FC1) 1 <0.001 - b - - - -2.57 - - - A - - - A - - - -

FR_CC1 (RG_CLODE) 7 <0.001 b -48.5 -83.1 -92.9 -19.1 13.2 -47.0 -31.0 AB AB BC C AB A AB AB - ↑
FR_KC1 (RG_KICK) 7 <0.001 b 17.0 -22.1 -15.1 -18.5 -0.0600 -40.0 14.9 A A A A A A A A - -

LC_DCDS 5 <0.001 - - b -24.4 -15.8 27.4 58.5 84.3 - - CD D D BC AB A - ↑
LC_DC1 7 <0.001 b 1.62 -4.51 -13.1 -8.38 5.62 18.1 24.5 BCD BCD CD D CD ABC AB A - ↑

GH_GH1 (RG_GHCKD) 7 <0.001 b -46.8 -88.8 -85.6 -85.1 -78.5 -82.8 -78.6 A AB C C C BC C BC - -

FR_FR1 (RG_FODHE) 7 <0.001 b 22.5 10.5 -4.72 -4.80 12.9 26.7 15.3 A A A A A A A A - -

RG_FOUNGD - - - - - - - - - - - - - - - - - - - -

FR_FRABEC1 (RG_FODNGD) - - - - - - - - - - - - - - - - - - - -

FR_MULTIPLATE (RG_MP1) - - - - - - - - - - - - - - - - - - - -

RG_FOUSH - - - - - - - - - - - - - - - - - - - -

FR_FR2 (RG_FOUKI) 7 <0.001 b -16.9 -7.33 -24.8 -27.8 -14.4 -27.6 -14.8 A A A A A A A A - -

GH_FR3 (RG_FOBKS) 3 <0.001 b -21.9 -16.6 -43.9 - - - - A AB AB B - - - - - -

FR_FR4 (RG_FOBSC) 6 <0.001 b -28.8 5.28 -34.2 -54.8 -40.0 -18.0 - A AB A AB B AB AB - - -

FR_FRCP1 (RG_FOBCP) 4 <0.001 - - - b -8.78 -16.3 -23.7 -20.6 - - - A A A A A - -

R_FRCP1SW (RG_FRCP1SW - - - - - - - - - - - - - - - - - - - -

FR_FRRD (RG_FRUPO) 4 <0.001 - - - b -10.7 9.17 27.5 6.93 - - - AB B AB A AB - -

GH_PC2 (RG_FODPO) 4 <0.001 b 9.91 1.04 -20.2 - - -2.76 - AB A A B - - AB - - -

FR_FRABCH (RG_FO22) 4 <0.001 - - - b 5.72 17.6 31.3 5.32 - - - B B AB A B - -

FR_FR5 (RG_FOUEW) 6 <0.001 b -13.7 -11.3 -18.3 -26.5 -25.5 -11.1 - A A A A A A A - - -

LC_FRUS 1 <0.001 - - b -33.8 - - - - - - A B - - - - - -

LC_FRB 7 <0.001 b 16.0 7.38 -26.3 -33.5 -26.9 4.76 -14.0 AB A AB CD D CD AB BC - -

GH_FR1  (RG_FODGH) 7 <0.001 b 24.7 -22.2 -32.7 -39.8 -29.1 -23.7 -29.1 AB A BC C C C BC C - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Dissolved Cadmium

Reference

Mine-Exposed

Table B.20: Temporal Changes in Nitrate Concentrations in Management Unit 1, RAEMP, 2012 to 2019   

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
LC_LC1 (RG_LI24) 7 0.002 b -27.6 -15.5 15.5 34.8 56.8 62.8 55.0 AB B AB AB AB A A A - -

LC_SLC (RG_SLINE) 7 0.001 b 12.7 12.1 19.6 19.6 22.8 23.3 32.4 B AB AB AB AB A A A - -
LC_GRCK 7 0.007 b 12.6 8.31 7.78 6.99 13.7 12.8 12.9 B A AB AB AB A A A - -

LC_LCUSWLC (RG_LCUT) 7 0.053 ns ns ns ns ns ns ns ns - - - - - - - - - -
LC_WLC  (RG_LCUT) 7 0.515 ns ns ns ns ns ns ns ns - - - - - - - - - -
LC_LC3 (RG_LILC3) 7 <0.001 b -5.05 -6.87 -7.71 -48.5 -33.8 -12.0 -52.6 A A A A CD BC AB D - ↓

WL_DCP_SP24 (RG_LISP24) 3 <0.001 - - - - b 49.1 74.5 -6.84 - - - - B A A B - -
LC_LCDSSLCC (RG_LIDSL) 5 <0.001 - - b 17.1 -22.5 -4.21 21.1 -24.4 - - AB AB C B A C - ↓

LC_LCC (RG_LIDCOM) - - - - - - - - - - - - - - - - - - - -
LC_LC4 (RG_LI8) 7 <0.001 b 6.18 -0.570 -4.50 -34.9 -21.6 1.22 -38.3 AB A AB AB C BC A C - ↓

LC_LC6 (RG_FRUL) 4 0.001 b 19.2 23.5 14.4 13.9 - - - B A A AB AB - - - - -
LC_LC5 (RG_FO23) 7 <0.001 b 19.0 17.5 11.2 -1.87 10.7 25.1 14.9 BC A A ABC C ABC A AB - -
LC_LC1 (RG_LI24) 7 <0.001 b 3.69 24.4 51.9 65.7 99.5 102 85.3 C C BC AB AB A A A - -

LC_SLC (RG_SLINE) 7 0.024 b 8.27 15.7 15.7 30.1 36.2 32.3 34.9 A A A A A A A A - -
LC_GRCK 7 <0.001 b 6.50 5.03 11.8 13.9 16.0 14.9 15.4 C ABC BC AB AB A AB A - -

LC_LCUSWLC (RG_LCUT) 7 <0.001 b 15.3 26.9 34.1 36.7 51.0 51.7 44.8 D CD BC ABC ABC A A AB - -
LC_WLC  (RG_LCUT) 7 0.027 b 3.16 9.59 11.5 8.73 11.1 15.3 8.95 B AB AB AB AB AB A AB - -
LC_LC3 (RG_LILC3) 7 <0.001 b 5.21 15.8 21.0 24.3 37.3 37.6 29.1 D CD BCD ABC AB A A AB - -

WL_DCP_SP24 (RG_LISP24) 3 0.005 - - - - b 23.9 20.7 12.4 - - - - B A A AB - -
LC_LCDSSLCC (RG_LIDSL) 5 <0.001 - - b 16.0 21.2 34.6 33.9 22.9 - - C BC AB A A AB - -

LC_LCC (RG_LIDCOM) - - - - - - - - - - - - - - - - - - - -
LC_LC4 (RG_LI8) 7 <0.001 b 13.2 21.6 23.2 33.5 43.8 43.8 28.8 D CD BC ABC AB A A ABC - -

LC_LC6 (RG_FRUL) 4 <0.001 b 9.33 12.3 17.0 20.9 - - - B AB A A A - - - - -
LC_LC5 (RG_FO23) 7 <0.001 b 11.6 15.6 20.4 22.6 28.4 31.6 28.5 D CD BC ABC ABC AB A AB - -
LC_LC1 (RG_LI24) 7 0.080 ns ns ns ns ns ns ns ns - - - - - - - - - -

LC_SLC (RG_SLINE) - - - - - - - - - - - - - - - - - - - -
LC_GRCK - - - - - - - - - - - - - - - - - - - -

LC_LCUSWLC (RG_LCUT) 7 <0.001 b 27.8 35.8 31.7 35.7 46.1 40.4 14.0 C AB AB AB AB A A BC - -
LC_WLC  (RG_LCUT) 7 <0.001 b -10.2 -8.47 -7.84 -4.18 -21.7 -25.2 -33.9 A AB A A A BC CD D - ↓
LC_LC3 (RG_LILC3) 7 <0.001 b 4.72 13.1 7.77 -7.18 -1.38 4.83 -30.8 AB AB A AB B AB AB C ↓ ↓

WL_DCP_SP24 (RG_LISP24) 3 <0.001 - - - - b 12.2 18.0 -26.8 - - - - B AB A C ↓ -
LC_LCDSSLCC (RG_LIDSL) 5 <0.001 - - b 4.63 2.77 12.0 15.1 -22.5 - - A A A A A B ↓ ↓

LC_LCC (RG_LIDCOM) - - - - - - - - - - - - - - - - - - - -
LC_LC4 (RG_LI8) 7 <0.001 b 12.4 3.13 7.40 7.20 13.3 11.1 -22.2 A A A A A A A B ↓ ↓

LC_LC6 (RG_FRUL) 4 0.013 b 8.42 -37.4 -26.5 -5.07 - - - AB A B AB AB - - - - -
LC_LC5 (RG_FO23) 7 <0.001 b 5.86 -14.6 -5.19 4.96 39.1 15.1 -25.4 ABC ABC BC BC ABC A AB C - -

                    p-value < 0.05 (annual variation).
                    >  20% Decrease in concentration.
                    >  33% Decrease in concentration.
                    >  43% Decrease in concentration.
                    >  50% Decrease in concentration.
                    >  25% Increase in concentration.
                    >  50% Increase in concentration.
                    >  75% Increase in concentration.
                    >  100% Increase in concentration.
                    Significant increase or decrease from base year (b).
                    Significantly less than all historical years (or 2018).
                    Significantly greater than all historical years (or 2018).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 

Table B.21: Temporal Changes in Water Chemistry Analytes in Management Unit 2, RAEMP, 2012 to 2019  

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

Total Selenium

Sulphate

Mine-Exposed

Reference

Mine-Exposed

Reference

Total Nickel

Reference

Mine-Exposed

*Bold
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DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015

Table B.21: Temporal Changes in Water Chemistry Analytes in Management Unit 2, RAEMP, 2012 to 2019  

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

LC_LC1 (RG_LI24) 7 <0.001 b 9.41 34.7 43.2 25.3 9.59 45.6 52.9 C BC AB AB ABC BC A A - -
LC_SLC (RG_SLINE) 7 <0.001 b 18.2 44.7 32.9 44.6 32.1 48.6 75.7 C BC AB ABC AB ABC AB A - -

LC_GRCK 7 <0.001 b 19.7 42.3 18.7 10.6 26.8 -2.48 31.6 BC ABC A ABC ABC AB C A - -
LC_LCUSWLC (RG_LCUT) 7 <0.001 b 36.9 49.8 53.6 54.5 67.5 48.7 28.2 B A A A A A A AB - -

LC_WLC  (RG_LCUT) 7 <0.001 b -11.4 -8.73 -11.4 -16.1 -24.1 -28.6 -41.0 A AB AB AB BC CD D E ↓ ↓
LC_LC3 (RG_LILC3) 7 <0.001 b 29.6 32.5 31.9 13.9 24.9 20.5 -18.7 BC A A A AB AB AB C - ↓

WL_DCP_SP24 (RG_LISP24) 3 <0.001 - - - - b 18.8 6.52 -26.5 - - - - A A A B ↓ -
LC_LCDSSLCC (RG_LIDSL) 5 <0.001 - - b 18.5 10.9 23.4 17.6 -15.4 - - BC AB AB A AB C - ↓

LC_LCC (RG_LIDCOM) - - - - - - - - - - - - - - - - - - - -
LC_LC4 (RG_LI8) 7 <0.001 b 37.7 48.1 40.8 39.0 46.5 40.5 -1.15 B A A A A A A B - ↓

LC_LC6 (RG_FRUL) 4 <0.001 b 27.3 29.6 21.8 23.7 - - - B A A A A - - - - -
LC_LC5 (RG_FO23) 7 <0.001 b 29.9 35.7 29.2 28.1 28.8 21.3 14.7 C A A AB AB AB AB B - -
LC_LC1 (RG_LI24) 7 0.00109 b -99.3 -99.3 -99.7 -76.7 -25.2 -40.6 -3.65 A A A A A A A A - -

LC_SLC (RG_SLINE) 7 0.115 ns ns ns ns ns ns ns ns - - - - - - - - - -
LC_GRCK 7 0.00213 b 1.88 1,291 -49.9 594 1,038 1,533 1,196 A A A A A A A A - -

LC_LCUSWLC (RG_LCUT) 7 0.00133 b 16.7 19.3 5.16 7.05 10.7 3.72 -2.77 BC AB A ABC ABC ABC ABC C - -
LC_WLC  (RG_LCUT) 7 <0.001 b -7.3 -2.19 23.7 30.4 -23.5 -44.8 -53.7 AB AB AB A A ABC BC C - ↓
LC_LC3 (RG_LILC3) 7 <0.001 b 7.3 0.9 1.0 -30.7 -24.3 -19.6 -48.2 A A A A B B B C ↓ ↓

WL_DCP_SP24 (RG_LISP24) 3 <0.001 - - - - b 12.3 12.1 -24.7 - - - - A A A B ↓ -
LC_LCDSSLCC (RG_LIDSL) 4 <0.001 - - - b -8.08 0.360 6.01 -28.8 - - - A A A A B ↓ ↓

LC_LCC (RG_LIDCOM) - - - - - - - - - - - - - - - - - - - -
LC_LC4 (RG_LI8) 7 <0.001 b 6.3 -66.6 -84.1 -71.4 -55.3 -60.9 -56.08 A A B C BC B B B - ↑

LC_LC6 (RG_FRUL) 4 <0.001 b -0.8 -28.9 -41.8 -44.0 - - - A A B BC C - - - - -
LC_LC5 (RG_FO23) 7 <0.001 b 16.7 -26.5 -46.8 -42.4 -25.6 -30.3 -36.7 AB A BCD D CD BC CD CD - -

                    p-value < 0.05 (annual variation).
                    >  20% Decrease in concentration.
                    >  33% Decrease in concentration.
                    >  43% Decrease in concentration.
                    >  50% Decrease in concentration.
                    >  25% Increase in concentration.
                    >  50% Increase in concentration.
                    >  75% Increase in concentration.
                    >  100% Increase in concentration.
                    Significant increase or decrease from base year (b).
                    Significantly less than all historical years (or 2015).
                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Nitrate-N

Reference

Mine-Exposed

Dissolved Cadmium

Reference

Mine-Exposed

*Bold
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DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_UCWER (RG_UCWER) - - - - - - - - - - - - - - - - - - - -

GH_ER2 (RG_ELUGH) 7 <0.001 b -5.93 -2.20 3.56 11.4 10.2 12.6 21.5 DE E DE CD BC BC AB A - ↑
GH_ERSC4 3 0.257 - - - - ns ns ns ns - - - - - - - - - -
GH_ER1A 4 0.155 - - - ns ns ns ns ns - - - - - - - - - -

RG_ERSC5 - - - - - - - - - - - - - - - - - - - -
RG_GH-SCW3 1 0.956 - - - - - - ns ns - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - - -
RG_SCDTC - - - - - - - - - - - - - - - - - - - -

GH_TC2 (RG_THCK) 7 <0.001 b 9.43 12.2 -16.3 -9.93 5.66 31.6 12.2 BC AB AB C BC AB A AB - ↑
GH_ERC (RG_EL20) 4 <0.001 - - - b 1.71 -1.59 19.5 30.0 - - - B B B A A - ↑

GH_ER1 (RG_ELUEL) 7 <0.001 b 22.9 15.7 20.1 21.8 16.1 44.1 58.5 D BC CD C C CD AB A - ↑
RG_UCWER (RG_UCWER) - - - - - - - - - - - - - - - - - - - -

GH_ER2 (RG_ELUGH) 7 <0.001 b 4.16 11.1 19.9 28.7 18.9 20.8 27.8 D CD BC AB A AB AB A - -
GH_ERSC4 3 0.044 - - - - b -1.81 -10.0 -2.16 - - - - A A A A - -
GH_ER1A 4 0.895 - - - ns ns ns ns ns - - - - - - - - - -

RG_ERSC5 - - - - - - - - - - - - - - - - - - - -
RG_GH-SCW3 1 0.430 - - - - - - ns ns - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - - -
RG_SCDTC - - - - - - - - - - - - - - - - - - - -

GH_TC2 (RG_THCK) 7 <0.001 b 7.84 18.7 4.12 11.3 20.9 38.0 36.1 B B AB B B AB A A - ↑
GH_ERC (RG_EL20) 4 <0.001 - - - b 35.1 -0.230 -4.34 5.41 - - - B A B B B - -

GH_ER1 (RG_ELUEL) 7 <0.001 b 11.0 18.2 37.6 81.5 38.6 33.6 46.0 E DE CD BC A BC BC B - -
RG_UCWER (RG_UCWER) - - - - - - - - - - - - - - - - - - - -

GH_ER2 (RG_ELUGH) 7 0.089 ns ns ns ns ns ns ns ns - - - - - - - - - -
GH_ERSC4 3 0.235 - - - - ns ns ns ns - - - - - - - - - -
GH_ER1A 4 0.601 - - - ns ns ns ns ns - - - - - - - - - -

RG_ERSC5 - - - - - - - - - - - - - - - - - - - -
RG_GH-SCW3 1 <0.001 - - - - - - b -31.6 - - - - - - A B ↓ -

GH_ERSC2 - - - - - - - - - - - - - - - - - - - -
RG_SCDTC - - - - - - - - - - - - - - - - - - - -

GH_TC2 (RG_THCK) 7 <0.001 b 107 77.5 -32.3 1.86 -49.4 -65.9 -72.6 B A A BC B CD DE E - ↓
GH_ERC (RG_EL20) 4 0.129 - - - ns ns ns ns ns - - - - - - - - - -

GH_ER1 (RG_ELUEL) 7 0.316 ns ns ns ns ns ns ns ns - - - - - - - - - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 

Table B.22: Temporal Changes in Water Chemistry Analytes in Management Unit 3, RAEMP, 2012 to 2019   

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

Total Selenium

Reference

Mine-Exposed

Sulphate

Reference

Mine-Exposed

Total Nickel

Reference

Mine-Exposed

*Bold
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DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015

Table B.22: Temporal Changes in Water Chemistry Analytes in Management Unit 3, RAEMP, 2012 to 2019   

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

RG_UCWER (RG_UCWER) - - - - - - - - - - - - - - - - - - - -
GH_ER2 (RG_ELUGH) 7 <0.001 b 13.8 87.2 104 97.2 101 87.2 94.9 B B A A A A A A - -

GH_ERSC4 3 0.037 - - - - b 37.8 -14.1 -1.03 - - - - AB A B AB - -
GH_ER1A 4 0.549 - - - ns ns ns ns ns - - - - - - - - - -

RG_ERSC5 - - - - - - - - - - - - - - - - - - - -
RG_GH-SCW3 1 0.958 - - - - - - ns ns - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - - -

RG_SCDTC - - - - - - - - - - - - - - - - - - - -

GH_TC2 (RG_THCK) 7 <0.001 b -1.75 -7.64 -30.1 -28.1 -22.5 -3.70 -9.41 A AB AB D CD BCD AB ABC - ↑
GH_ERC (RG_EL20) 4 0.011 - - - b 16.7 -1.37 14.6 38.3 - - - B AB B AB A - ↑

GH_ER1 (RG_ELUEL) 7 <0.001 b 29.8 28.4 79.1 112 73.6 105 145 D C C B AB B AB A - ↑
RG_UCWER (RG_UCWER) - - - - - - - - - - - - - - - - - - - -

GH_ER2 (RG_ELUGH) 7 0.0935 ns ns ns ns ns ns ns ns - - - - - - - - - -

GH_ERSC4 3 0.00195 - - - - b 23.9 56.5 10.2 - - - - B AB A B - -

GH_ER1A 4 0.207 - - - ns ns ns ns ns - - - - - - - - - -

RG_ERSC5 - - - - - - - - - - - - - - - - - - - -

RG_GH-SCW3 1 0.306 - - - - - - ns ns - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - - -

RG_SCDTC - - - - - - - - - - - - - - - - - - - -

GH_TC2 (RG_THCK) 7 <0.001 b -21.2 -4.01 -54.4 -67.3 -43.6 -44.8 -43.1 A AB A CD D BC BCD BC - -
GH_ERC (RG_EL20) 4 <0.001 - - - b 0.2 18.20 17.2 26.8 - - - B B AB AB A - ↑

GH_ER1 (RG_ELUEL) 7 0.269 ns ns ns ns ns ns ns ns - - - - - - - - - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Nitrate-N

Reference

Mine-Exposed

Dissolved Cadmium

Reference

Mine-Exposed

*Bold
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DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
CM_AG1 (RG_AGCK) - - - - - - - - - - - - - - - - - - - -

EV_AC2 (RG_ALUSM) - - - - - - - - - - - - - - - - - - - -

RG_LE1 - - - - - - - - - - - - - - - - - - - -

CM_MC1 (RG_MI25) 7 0.004 b 5.06 8.07 5.03 -2.40 6.57 6.27 11.3 B AB AB AB B AB AB A - -

EV_HC6 (RG_HACKUS) 2 0.341 - - ns ns ns - - - - - - - - - - - - -

EV_HC1 (RG_HACKDS) 7 <0.001 b 8.60 17.8 13.4 17.7 17.3 28.4 13.5 C BC AB B AB AB A B - -

EV_GV1 (RG_GRDS) 2 0.349 - - ns ns ns - - - - - - - - - - - - -

EV_BLM2 (RG_BACK) 4 0.303 - - - ns ns ns ns ns - - - - - - - - - -

EV_ER4 (RG_EL19) 7 <0.001 b 12.8 5.10 -1.37 -7.45 -1.16 11.8 6.01 BCD A ABC CD D CD AB ABC - -

CM_CC1 (RG_CORCK) 7 <0.001 b 11.0 14.0 13.5 19.8 33.8 22.2 33.2 C BC BC BC AB A AB A - ↑
EV_EC1 (RG_ERCK) 7 <0.001 b 13.9 20.8 27.2 37.0 34.3 51.0 51.9 F E DE CD B BC A A - ↑
EV_GT1 (RG_GATE) 7 <0.001 b 14.5 -28.5 -1.10 -26.5 -1.21 -26.4 -0.320 AB A B AB B AB B AB - -

EV_BC1 (RG_BOCK) 7 <0.001 b 46.3 46.5 -53.4 -65.7 -38.4 -64.8 -43.9 A A A BC C B C B - -

RG_MIUCO - - - - - - - - - - - - - - - - - - - -

CM_MC2 (RG_MIDCO) 7 <0.001 b 18.2 17.2 16.9 20.2 46.8 52.2 49.7 C BC BC BC B A A A - ↑
CM_MCTM (RG_MIDAG) 4 <0.001 b 14.2 13.8 9.40 - - - 51.1 B B B B - - - A ↑ ↑

RG_MIULE - - - - - - - - - - - - - - - - - - - -

RG_MI5 - - - - - - - - - - - - - - - - - - - -

EV_MC3 (RG_MI3) 7 <0.001 b 18.1 10.6 21.2 31.2 47.4 48.6 47.2 D BC CD BC AB A A A - ↑
RG_MIDER - - - - - - - - - - - - - - - - - - - -

RG_MIDGA - - - - - - - - - - - - - - - - - - - -

RG_MIDBO - - - - - - - - - - - - - - - - - - - -

EV_MC2 (RG_MICOMP) 4 0.006 - - - b -11.6 -6.35 15.1 -27.6 - - - AB AB AB A B - -

EV_MC1 (RG_MI2) 2 0.311 ns ns ns - - - - - - - - - - - - - - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Total Selenium

Mine-Exposed

Reference

Table B.23: Temporal Changes in Selenium Concentrations in Management Unit 4, RAEMP, 2012 to 2019   

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-
2018

2019 vs. 
2015

CM_AG1 (RG_AGCK) - - - - - - - - - - - - - - - - - - - -

EV_AC2 (RG_ALUSM) - - - - - - - - - - - - - - - - - - - -

RG_LE1 - - - - - - - - - - - - - - - - - - - -

CM_MC1 (RG_MI25) 7 0.014 b -0.100 2.80 -2.67 -5.09 12.4 12.6 12.9 A A A A A A A A - -

EV_HC6 (RG_HACKUS) 2 0.475 - - ns ns ns - - - - - - - - - - - - -

EV_HC1 (RG_HACKDS) 7 0.005 b 1.84 11.6 10.1 13.2 8.79 17.7 12.3 B B AB AB AB AB A AB - -

EV_GV1 (RG_GRDS) 2 0.194 - - ns ns ns - - - - - - - - - - - - -

EV_BLM2 (RG_BACK) 4 0.576 - - - ns ns ns ns ns - - - - - - - - - -

EV_ER4 (RG_EL19) 7 <0.001 b 7.49 6.76 12.9 23.5 19.1 20.8 22.9 C BC BC AB A A A A - -

CM_CC1 (RG_CORCK) 7 <0.001 b -2.25 3.75 -0.320 18.6 27.9 32.0 23.1 B B B B A A A A - ↑
EV_EC1 (RG_ERCK) 7 <0.001 b 5.71 12.6 16.0 25.1 22.7 29.7 32.9 F E D D BC C AB A - ↑
EV_GT1 (RG_GATE) 7 <0.001 b 14.2 -24.6 17.8 17.1 18.9 31.0 40.8 B AB C AB AB AB A A - -

EV_BC1 (RG_BOCK) 7 <0.001 b 23.4 26.6 -5.90 -5.82 4.32 6.06 21.5 BC A A C C ABC ABC AB - ↑
RG_MIUCO - - - - - - - - - - - - - - - - - - - -

CM_MC2 (RG_MIDCO) 7 <0.001 b 3.67 3.27 3.53 19.3 32.6 47.3 32.1 B B B B AB A A A - ↑
CM_MCTM (RG_MIDAG) 4 0.049 b 1.21 -0.0800 -6.26 - - - 30.5 AB AB AB B - - - A - ↑

RG_MIULE - - - - - - - - - - - - - - - - - - - -

RG_MI5 - - - - - - - - - - - - - - - - - - - -

EV_MC3 (RG_MI3) 7 <0.001 b 10.8 2.87 20.9 41.9 58.5 68.6 50.3 D CD D BCD ABC A A AB - -

RG_MIDER - - - - - - - - - - - - - - - - - - - -

RG_MIDGA - - - - - - - - - - - - - - - - - - - -

RG_MIDBO - - - - - - - - - - - - - - - - - - - -

EV_MC2 (RG_MICOMP) 4 0.002 - - - b 0.880 5.56 30.4 -10.7 - - - B AB AB A B - -

EV_MC1 (RG_MI2) 2 0.462 ns ns ns - - - - - - - - - - - - - - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).

a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Sulphate

Reference

Mine-Exposed

Table B.24: Temporal Changes in Sulphate Concentrations in Management Unit 4, RAEMP, 2012 to 2019   

Parameter Status Station

Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 

2018) and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
CM_AG1 (RG_AGCK) - - - - - - - - - - - - - - - - - - - -

EV_AC2 (RG_ALUSM) - - - - - - - - - - - - - - - - - - - -

RG_LE1 - - - - - - - - - - - - - - - - - - - -

CM_MC1 (RG_MI25) 7 0.280 ns ns ns ns ns ns ns ns - - - - - - - - - -

EV_HC6 (RG_HACKUS) - - - - - - - - - - - - - - - - - - - -

EV_HC1 (RG_HACKDS) 7 0.009 b 5.08 0.780 6.40 42.4 8.89 -4.53 -16.2 AB AB AB AB A AB B B - -

EV_GV1 (RG_GRDS) 2 0.452 - - ns ns ns - - - - - - - - - - - - -

EV_BLM2 (RG_BACK) 4 0.018 - - - b -15.7 -22.3 -61.8 -61.2 - - - A A A A A - -

EV_ER4 (RG_EL19) 7 0.263 ns ns ns ns ns ns ns ns - - - - - - - - - -

CM_CC1 (RG_CORCK) 7 <0.001 b -13.0 -11.5 -20.8 31.1 69.9 77.9 8.17 BC C C C AB A A BC - -

EV_EC1 (RG_ERCK) 7 0.001 b 11.0 7.41 31.5 57.1 27.1 28.9 25.9 B B B AB A AB AB AB - -

EV_GT1 (RG_GATE) 7 <0.001 b 14.8 -6.55 533 530 272 667 457 C C C A A B A AB - -

EV_BC1 (RG_BOCK) 7 <0.001 b 2.76 -11.3 116 74.3 15.8 95.1 57.3 C C C A AB C AB B - ↓
RG_MIUCO - - - - - - - - - - - - - - - - - - - -

CM_MC2 (RG_MIDCO) 7 <0.001 b -21.2 -28.8 -33.2 20.6 68.1 80.9 11.1 CDE DEF EF F BC AB A CD - ↑
CM_MCTM (RG_MIDAG) 4 <0.001 b -20.2 -43.4 -26.8 - - - 9.69 A AB B AB - - - A - -

RG_MIULE - - - - - - - - - - - - - - - - - - - -

RG_MI5 - - - - - - - - - - - - - - - - - - - -

EV_MC3 (RG_MI3) 7 0.005 b -9.18 -32.1 -15.3 39.2 73.5 46.4 21.1 AB AB B AB AB A AB AB - -

RG_MIDER - - - - - - - - - - - - - - - - - - - -

RG_MIDGA - - - - - - - - - - - - - - - - - - - -

RG_MIDBO - - - - - - - - - - - - - - - - - - - -

EV_MC2 (RG_MICOMP) 4 <0.001 - - - b 3.17 -22.3 33.1 -38.0 - - - ABC AB BC A C - -

EV_MC1 (RG_MI2) 2 0.028 b -28.8 -40.1 - - - - - A AB B - - - - - - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).

a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Total Nickel

Reference

Mine-Exposed

Table B.25: Temporal Changes in Nickel Concentrations in Management Unit 4, RAEMP, 2012 to 2019    

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
CM_AG1 (RG_AGCK) - - - - - - - - - - - - - - - - - - - -

EV_AC2 (RG_ALUSM) - - - - - - - - - - - - - - - - - - - -

RG_LE1 - - - - - - - - - - - - - - - - - - - -

CM_MC1 (RG_MI25) 7 <0.001 b -35.0 48.3 42.9 32.1 201 140 126 DE E BCD CD D A AB ABC - -

EV_HC6 (RG_HACKUS) 2 0.023 - - b 6.23 -4.28 - - - - - AB A B - - - - -

EV_HC1 (RG_HACKDS) 7 <0.001 b 0.540 -0.0200 -9.22 -11.3 -17.0 -21.2 -27.1 A A A AB B BC CD D - ↓
EV_GV1 (RG_GRDS) 2 0.134 - - ns ns ns - - - - - - - - - - - - -

EV_BLM2 (RG_BACK) 4 0.838 - - - ns ns ns ns ns - - - - - - - - - -

EV_ER4 (RG_EL19) 7 <0.001 b 23.4 22.4 13.4 18.4 14.1 10.5 10.4 B A A A A A AB AB - -

CM_CC1 (RG_CORCK) 7 <0.001 b 8.70 24.4 32.1 83.2 96.1 72.1 32.9 D CD BC BC A A A B - -

EV_EC1 (RG_ERCK) 7 <0.001 b 32.8 39.8 46.7 71.4 72.8 80.3 84.5 E D CD C B AB AB A - ↑
EV_GT1 (RG_GATE) 7 <0.001 b -5.75 -36.3 65.0 63.2 27.9 7.06 -7.03 BC BC D A A AB BC C - ↓
EV_BC1 (RG_BOCK) 7 <0.001 b 19.8 24.6 -33.7 -40.7 -42.5 -60.7 -61.8 A A A B B B C C - ↓

RG_MIUCO - - - - - - - - - - - - - - - - - - - -

CM_MC2 (RG_MIDCO) 7 <0.001 b 12.9 20.0 34.2 85.8 110 97.6 44.3 D CD CD C AB A A BC - -

CM_MCTM (RG_MIDAG) 4 0.006 b 11.9 17.7 22.0 - - - 48.3 B AB AB AB - - - A - -

RG_MIULE - - - - - - - - - - - - - - - - - - - -

RG_MI5 - - - - - - - - - - - - - - - - - - - -

EV_MC3 (RG_MI3) 7 <0.001 b 37.6 48.7 74.4 182 215 174 64.4 C BC BC B A A A B - -

RG_MIDER - - - - - - - - - - - - - - - - - - - -

RG_MIDGA - - - - - - - - - - - - - - - - - - - -

RG_MIDBO - - - - - - - - - - - - - - - - - - - -

EV_MC2 (RG_MICOMP) 4 <0.001 - - - b 5.71 -10.8 -2.76 -52.5 - - - A A A A B ↓ ↓
EV_MC1 (RG_MI2) 2 0.504 ns ns ns - - - - - - - - - - - - - - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Nitrate-N

Reference

Mine-Exposed

Table B.26: Temporal Changes in Nitrate Concentrations in Management Unit 4, RAEMP, 2012 to 2019   

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
CM_AG1 (RG_AGCK) - - - - - - - - - - - - - - - - - - - -

EV_AC2 (RG_ALUSM) - - - - - - - - - - - - - - - - - - - -

RG_LE1 - - - - - - - - - - - - - - - - - - - -

CM_MC1 (RG_MI25) 7 0.177 ns ns ns ns ns ns ns ns - - - - - - - - - -

EV_HC6 (RG_HACKUS) 1 0.00805 - - - b -17.5 - - - - - - A B - - - - -

EV_HC1 (RG_HACKDS) 7 <0.001 b 7.39 10.6 -12.4 -10.6 -1.81 -11.6 -17.0 ABC AB A BC ABC ABC BC C - -

EV_GV1 (RG_GRDS) 2 0.0488 - - b -14.8 -15.1 - - - - - A A A - - - - -

EV_BLM2 (RG_BACK) 4 0.525 - - - ns ns ns ns ns - - - - - - - - - -

EV_ER4 (RG_EL19) 7 0.398 ns ns ns ns ns ns ns ns - - - - - - - - - -

CM_CC1 (RG_CORCK) 7 0.0909 ns ns ns ns ns ns ns ns - - - - - - - - - -

EV_EC1 (RG_ERCK) 7 <0.001 b -24.8 -29.0 -50.2 -52.6 -40.5 -47.2 -44.1 A AB ABC BC C BC BC BC - -

EV_GT1 (RG_GATE) 7 0.00791 b -27.1 -60.0 143 -36.7 16.6 34.9 -43.0 AB AB B A B AB AB B - ↓
EV_BC1 (RG_BOCK) 7 0.136 ns ns ns ns ns ns ns ns - - - - - - - - - -

RG_MIUCO - - - - - - - - - - - - - - - - - - - -

CM_MC2 (RG_MIDCO) 7 0.458 ns ns ns ns ns ns ns ns - - - - - - - - - -

CM_MCTM (RG_MIDAG) 4 0.0110 b 0.600 -0.680 -22.3 - - - 18.4 AB AB AB B - - - A - ↑
RG_MIULE - - - - - - - - - - - - - - - - - - - -

RG_MI5 - - - - - - - - - - - - - - - - - - - -

EV_MC3 (RG_MI3) 7 0.00261 b 16.3 13.3 15.0 29.3 37.2 38.7 36.6 B AB AB AB AB A A A - -

RG_MIDER - - - - - - - - - - - - - - - - - - - -

RG_MIDGA - - - - - - - - - - - - - - - - - - - -

RG_MIDBO - - - - - - - - - - - - - - - - - - - -

EV_MC2 (RG_MICOMP) 4 <0.001 - - - b 9.15 4.30 18.4 -22.5 - - - A A A A B ↓ ↓
EV_MC1 (RG_MI2) 2 <0.001 b 2.16 22.7 - - - - - B B A - - - - - - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Dissolved Cadmium

Reference

Mine-Exposed

Table B.27: Temporal Changes in Dissolved Cadmium Concentrations in Management Unit 4, RAEMP, 2012 to 2019    

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



DF P-Value 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
Reference RG_WWRL - - - - - - - - - - - - - - - - - - - -

EV_ER1 (RG_EL1) 7 <0.001 b 19.4 21.9 35.1 17.9 27.4 49.7 31.9 C BC B AB BC AB A AB - -

RG_ELDFE - - - - - - - - - - - - - - - - - - - -

RG_ELKORES (RG_ELELKO) 6 0.001 - b 2.37 6.01 -14.7 -2.47 14.6 4.77 - AB AB A B AB A A - -

RG_ELKMOUTH (RG_ELH93) 6 <0.001 - b -0.770 2.58 -18.7 -6.65 12.3 4.29 - AB A A B AB A A - -

Reference RG_WWRL - - - - - - - - - - - - - - - - - - - -

EV_ER1 (RG_EL1) 7 <0.001 b 5.94 8.70 25.8 28.5 29.7 42.9 31.2 C C BC AB AB A A A - -

RG_ELDFE - - - - - - - - - - - - - - - - - - - -

RG_ELKORES (RG_ELELKO) 6 0.015 - b 5.36 14.1 7.24 11.9 23.4 20.2 - B AB AB AB AB A AB - -

RG_ELKMOUTH (RG_ELH93) 6 0.020 - b 1.52 11.4 1.73 7.06 20.0 17.4 - A A A A A A A - -

Reference RG_WWRL - - - - - - - - - - - - - - - - - - - -

EV_ER1 (RG_EL1) 7 0.007 b -9.83 -21.5 33.2 21.6 22.0 40.1 -8.59 AB AB B AB AB AB A AB - -

RG_ELDFE - - - - - - - - - - - - - - - - - - - -

RG_ELKORES (RG_ELELKO) 6 0.098 - ns ns ns ns ns ns ns - - - - - - - - - -

RG_ELKMOUTH (RG_ELH93) 6 0.498 - ns ns ns ns ns ns ns - - - - - - - - - -

Reference RG_WWRL - - - - - - - - - - - - - - - - - - - -

EV_ER1 (RG_EL1) 7 <0.001 b 34.4 45.6 66.0 59.9 51.0 58.5 40.4 B A A A A A A A - -

RG_ELDFE - - - - - - - - - - - - - - - - - - - -

RG_ELKORES (RG_ELELKO) 6 0.401 - ns ns ns ns ns ns ns - - - - - - - - - -

RG_ELKMOUTH (RG_ELH93) 6 0.302 - ns ns ns ns ns ns ns - - - - - - - - - -

Reference RG_WWRL - - - - - - - - - - - - - - - - - - - -

EV_ER1 (RG_EL1) 7 0.0115 b -12.0 -10.0 -18.7 -14.6 -10.4 -4.77 -6.37 A AB AB B AB AB AB AB - -

RG_ELDFE - - - - - - - - - - - - - - - - - - - -

RG_ELKORES (RG_ELELKO) 6 0.276 - ns ns ns ns ns ns ns - - - - - - - - - -

RG_ELKMOUTH (RG_ELH93) 6 <0.001 - b -2.49 -13.4 -16.2 -31.1 -20.4 -21.4 - A A A AB B AB AB - -

                    p-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "-" indicates no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL).
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year × 100.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Mine-Exposed

Mine-Exposed

Mine-Exposed

Mine-Exposed
Nitrate-N

Total Nickel

Sulphate

Total Selenium

Dissolved Cadmium
Mine-Exposed

Table B.28: Temporal Changes in Water Chemistry Analytes in Management Unit 5, RAEMP, 2012 to 2019    

Parameter Status Station
Annual Variation a

Q1. Is there a positive or negative change in concentrations since 
the base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

*Bold



Table B.29:  Selenium Speciation Samples at EV_HC1, 2017 to 2019  

Date Location

2/21/2017 EV_HC1 - 0.02 0.147 32.4 < 0.025 < 0.030 < 0.005 - < 0.030
6/6/2017 EV_HC1 < 0.005 < 0.005 0.094 18.2 < 0.015 < 0.020 < 0.005 - < 0.015

9/11/2017 EV_HC1 0.037 0.033 0.3 29.2 < 0.015 < 0.015 < 0.005 - < 0.015
12/1/2017 EV_HC1 < 0.005 0.02 0.206 41.8 < 0.015 < 0.015 < 0.005 - < 0.015
2/7/2018 EV_HC1 < 0.005 < 0.005 0.046 10.7 < 0.015 < 0.015 < 0.005 - < 0.015
6/5/2018 EV_HC1 < 0.010 < 0.010 0.126 17.5 < 0.040 < 0.060 < 0.010 - < 0.060
9/4/2018 EV_HC1 0.021 0.046 0.3 25.3 < 0.040 < 0.060 < 0.010 < 0.010 < 0.060

12/3/2018 EV_HC1 < 0.010 < 0.010 0.128 26.5 < 0.040 < 0.060 < 0.010 < 0.010 < 0.060
2/14/2019 EV_HC1 < 0.010 < 0.010 0.1 28.5 < 0.040 < 0.060 < 0.010 < 0.010 < 0.060
6/4/2019 EV_HC1 < 0.010 0.012 0.104 10.9 < 0.040 < 0.060 < 0.010 < 0.010 < 0.060
9/3/2019 EV_HC1 0.029 0.033 0.344 29.7 < 0.040 < 0.060 < 0.010 < 0.010 < 0.060

12/3/2019 EV_HC1 0.013 0.013 0.22 40.4 < 0.040 < 0.060 < 0.010 < 0.010 < 0.060

Notes: "-" indicates no data available; concentrations in µg/L.

Constituent Unknown 
selenium 
species

Methanselenonic 
acid

SeMe – 
selenomethionine

Selenosulfate,
 SeSO3

SeCN – 
selenocyanate 

SeCN(-1)

Se(VI) – selenate 
SeO4(-2)

Se(IV) – selenite 
SeO3(-2)

MeSe(IV) – 
methylseleninic

acid

Dimethyl
seleneoxide



Table B.30:  Aqueous Selenium Speciation and Tissue Selenium Concentrations in Management Unit 4, July 2018  

Tissue Selenium 
Dimethyl

seleneoxide
Methylseleninic 

acid
Selenite Selenate Selenocyanate Selenosulfate Selenomethionine

Unknown 
Selenium 
Species

Date Location ug/g ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
7/5/2018 RG_GATE 7.8 < 0.010 0.011 1.67 80.9 < 0.040 < 0.060 < 0.010 < 0.060
7/5/2018 RG_BOCK 22 0.023 0.031 1.48 93.4 < 0.040 < 0.060 < 0.010 < 0.060
7/5/2018 EV_DC1 35 0.031 0.142 1.05 130 < 0.040 < 0.060 < 0.010 0.142
7/6/2018 RG_CORCK 3.3 < 0.010 < 0.010 0.362 13.2 < 0.040 < 0.060 < 0.010 < 0.060

Notes: ug/L = micrograms per litre < = less than.

Constituent
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Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.

Page 1 of 10



0

50

100

150

200

250

RG_H
ENUP

RG_F
O26

RG_F
OUKI

RG_F
OBKS

RG_F
OBCP

RG_F
RUPO

RG_F
O22

RG_F
ODGH

C
op

pe
r 

(m
g/

kg
)

0

10,000

20,000

30,000

40,000

50,000

RG_H
ENUP

RG_F
O26

RG_F
OUKI

RG_F
OBKS

RG_F
OBCP

RG_F
RUPO

RG_F
O22

RG_F
ODGH

Ir
on

 (
m

g/
kg

)

0

20

40

60

80

100

RG_H
ENUP

RG_F
O26

RG_F
OUKI

RG_F
OBKS

RG_F
OBCP

RG_F
RUPO

RG_F
O22

RG_F
ODGH

Le
ad

 (
m

g/
kg

)

2017 2018 2019

Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.1: Sediment Chemistry, Management Unit 1, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.2: Sediment Chemistry, Management Unit 2, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.2: Sediment Chemistry, Management Unit 2, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.2: Sediment Chemistry, Management Unit 2, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.2: Sediment Chemistry, Management Unit 2, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.2: Sediment Chemistry, Management Unit 2, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.3: Sediment Chemistry, Management Unit 3, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.3: Sediment Chemistry, Management Unit 3, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.3: Sediment Chemistry, Management Unit 3, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.3: Sediment Chemistry, Management Unit 3, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.3: Sediment Chemistry, Management Unit 3, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.

Page 3 of 10



0

10

20

30

40

50

60

RG_A
GCK

RG_A
LU

SM

RG_L
E1

RG_M
I2

5

RG_H
ACKDS

RG_E
L1

9

RG_C
ORCK

RG_E
RCK

RG_M
IU

CO

RG_M
ID

CO

RG_M
ID

AG

RG_M
IU

LE

RG_M
I5

RG_M
I3

RG_M
ID

ER

RG_M
IC

OM
P

S
el

en
iu

m
 (

m
g/

kg
)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

RG_A
GCK

RG_A
LU

SM

RG_L
E1

RG_M
I2

5

RG_H
ACKDS

RG_E
L1

9

RG_C
ORCK

RG_E
RCK

RG_M
IU

CO

RG_M
ID

CO

RG_M
ID

AG

RG_M
IU

LE

RG_M
I5

RG_M
I3

RG_M
ID

ER

RG_M
IC

OM
P

S
ilv

er
 (

m
g/

kg
)

0

200

400

600

800

1,000

1,200

1,400

RG_A
GCK

RG_A
LU

SM

RG_L
E1

RG_M
I2

5

RG_H
ACKDS

RG_E
L1

9

RG_C
ORCK

RG_E
RCK

RG_M
IU

CO

RG_M
ID

CO

RG_M
ID

AG

RG_M
IU

LE

RG_M
I5

RG_M
I3

RG_M
ID

ER

RG_M
IC

OM
P

Z
in

c 
(m

g/
kg

)

2017 2018 2019

Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.

Page 5 of 10



0.0

0.1

0.2

0.3

0.4

0.5

RG_A
GCK

RG_A
LU

SM

RG_L
E1

RG_M
I2

5

RG_H
ACKDS

RG_E
L1

9

RG_C
ORCK

RG_E
RCK

RG_M
IU

CO

RG_M
ID

CO

RG_M
ID

AG

RG_M
IU

LE

RG_M
I5

RG_M
I3

RG_M
ID

ER

RG_M
IC

OM
P

B
en

z(
a)

an
th

ra
ce

ne
 (

m
g/

kg
)

0.0

0.2

0.4

0.6

0.8

1.0

RG_A
GCK

RG_A
LU

SM

RG_L
E1

RG_M
I2

5

RG_H
ACKDS

RG_E
L1

9

RG_C
ORCK

RG_E
RCK

RG_M
IU

CO

RG_M
ID

CO

RG_M
ID

AG

RG_M
IU

LE

RG_M
I5

RG_M
I3

RG_M
ID

ER

RG_M
IC

OM
P

B
en

zo
(a

)p
yr

en
e 

(m
g/

kg
)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

RG_A
GCK

RG_A
LU

SM

RG_L
E1

RG_M
I2

5

RG_H
ACKDS

RG_E
L1

9

RG_C
ORCK

RG_E
RCK

RG_M
IU

CO

RG_M
ID

CO

RG_M
ID

AG

RG_M
IU

LE

RG_M
I5

RG_M
I3

RG_M
ID

ER

RG_M
IC

OM
P

B
en

zo
(g

,h
,i)

pe
ry

le
ne

 (
m

g/
kg

)

2017 2018 2019

Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.4: Sediment Chemistry, Management Unit 4, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.5: Sediment Chemistry, Management Unit 5, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.5: Sediment Chemistry, Management Unit 5, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.5: Sediment Chemistry, Management Unit 5, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.5: Sediment Chemistry, Management Unit 5, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Figure C.5: Sediment Chemistry, Management Unit 5, RAEMP, 2017 to 2019

Notes: Values below the reporting detection limit are shown with open circles. Solid line = Lower WSQG; 
hashed line = Upper WSQG. Green = Reference; Blue = Mine-Exposed.
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Table C.1: Sediment Data and Summary Statistics for Management Unit 1 Stations, RAEMP, 2019   

11-Sep-19 11-Sep-19 11-Sep-19

Moisture % - - 42.0 41.0 38.4 38.4 41.0 42.0 40.5 1.86

pH (1:2 soil:water) pH units - - 8.32 8.23 8.32 8.23 8.32 8.32 8.29 0.0520

% Gravel (>2mm) % - - 6.20 <1.0 <1.0 <1.00 <1.00 6.20 2.73 -

% Sand (2.0mm - 0.063mm) % - - 73.8 73.8 58.4 58.4 73.8 73.8 68.7 8.89

% Sand (2.0mm - 1.0mm) % - - 2.90 2.60 <1.0 <1.00 2.60 2.90 2.17 0.200

% Sand (1.0mm - 0.50mm) % - - 9.30 9.70 <1.0 <1.00 9.30 9.70 6.67 0.267

% Sand (0.50mm - 0.25mm) % - - 25.3 25.2 6.80 6.80 25.2 25.3 19.1 10.7

% Sand (0.25mm - 0.125mm) % - - 23.9 23.7 22.8 22.8 23.7 23.9 23.5 0.586

% Sand (0.125mm - 0.063mm) % - - 12.4 12.6 26.8 12.4 12.6 26.8 17.3 8.26

% Silt (0.063mm - 0.004mm) % - - 17.9 23.3 39.8 17.9 23.3 39.8 27.0 11.4

% Silt (0.063mm - 0.0312mm) % - - 8.80 11.3 20.8 8.80 11.3 20.8 13.6 6.33

% Silt (0.0312mm - 0.004mm) % - - 9.10 12.0 19.0 9.10 12.0 19.0 13.4 5.09

% Clay (<4μm) % - - 2.20 2.30 2.80 2.20 2.30 2.80 2.43 0.321
Organic
Carbon

Total Organic Carbon % - - 5.10 5.60 6.40 5.10 5.60 6.40 5.70 0.656

Aluminum (Al) mg/kg - - 1,360 1,350 2,870 1,350 1,360 2,870 1,860 875

Antimony (Sb) mg/kg - - <0.10 <0.10 0.120 <0.100 <0.100 0.120 0.107 -

Arsenic (As) mg/kg 5.9 17 1.21 1.15 1.69 1.15 1.21 1.69 1.35 0.296

Barium (Ba) mg/kg - - 13.0 12.7 18.8 12.7 13.0 18.8 14.8 3.44

Beryllium (Be) mg/kg - - 0.110 0.120 0.180 0.110 0.120 0.180 0.137 0.0379

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - <5.0 <5.0 <5.0 <5.00 <5.00 <5.00 <5.00 -

Cadmium (Cd) mg/kg 0.6 3.5 0.289 0.296 0.315 0.289 0.296 0.315 0.300 0.0135

Calcium (Ca) mg/kg - - 269,000 255,000 232,000 232,000 255,000 269,000 252,000 18,700

Chromium (Cr) mg/kg 37.3 90 5.24 5.15 8.69 5.15 5.24 8.69 6.36 2.02

Cobalt (Co) mg/kg - - 0.890 0.850 1.37 0.850 0.890 1.37 1.04 0.289

Copper (Cu) mg/kg 35.7 197 1.34 1.33 1.99 1.33 1.34 1.99 1.55 0.378

Iron (Fe) mg/kg 21,200 43,766 2,630 2,350 3,940 2,350 2,630 3,940 2,970 849

Lead (Pb) mg/kg 35 91 1.70 1.72 2.55 1.70 1.72 2.55 1.99 0.485

Lithium (Li) mg/kg - - 6.20 6.70 11.9 6.20 6.70 11.9 8.27 3.16

Magnesium (Mg) mg/kg - - 43,300 42,200 59,900 42,200 43,300 59,900 48,500 9,920

Manganese (Mn) mg/kg 460 1100 94.5 95.4 150 94.5 95.4 150 113 31.8

Mercury (Hg) mg/kg 0.17 0.486 0.00940 0.00730 0.0124 0.00730 0.00940 0.0124 0.00970 0.00256

Molybdenum (Mo) mg/kg - - 0.310 0.300 0.460 0.300 0.310 0.460 0.357 0.0896

Nickel (Ni) mg/kg 16 75 6.97 6.74 9.75 6.74 6.97 9.75 7.82 1.68

Phosphorus (P) mg/kg - - 360 353 479 353 360 479 397 70.8

Potassium (K) mg/kg - - 390 400 760 390 400 760 517 211

Selenium (Se) mg/kg 2 2 0.330 0.280 0.410 0.280 0.330 0.410 0.340 0.0656

Silver (Ag) mg/kg 0.5 - <0.10 <0.10 <0.10 <0.100 <0.100 <0.100 <0.100 -

Sodium (Na) mg/kg - - 163 158 187 158 163 187 169 15.5

Strontium (Sr) mg/kg - - 128 124 100 100 124 128 117 15.1

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - <0.050 <0.050 0.0560 <0.0500 <0.0500 0.0560 0.0520 -

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 14.8 15.7 32.1 14.8 15.7 32.1 20.9 9.74

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.411 0.389 0.491 0.389 0.411 0.491 0.430 0.0537

Vanadium (V) mg/kg - - 5.02 4.74 8.53 4.74 5.02 8.53 6.10 2.11

Zinc (Zn) mg/kg 123 315 42.6 40.4 53.3 40.4 42.6 53.3 45.4 6.90

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0060 <0.0060 <0.0090 <0.00600 <0.00600 <0.00900 <0.00600 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(e)pyrene mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0160 0.0150 0.0230 0.0150 0.0160 0.0230 0.0180 0.00436

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 0.0160 0.0150 0.0210 0.0150 0.0160 0.0210 0.0173 0.00321

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0660 0.0660 0.0880 0.0660 0.0660 0.0880 0.0733 0.0127

2-Methylnaphthalene mg/kg 0.0202 0.201 0.110 0.109 0.145 0.109 0.110 0.145 0.121 0.0205

Naphthalene mg/kg 0.0346 0.391 0.0280 0.0300 0.0370 0.0280 0.0300 0.0370 0.0317 0.00473

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.0630 0.0590 0.0880 0.0590 0.0630 0.0880 0.0700 0.0157

Pyrene mg/kg 0.053 0.875 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 72.4 84.2 82.0 72.4 82.0 84.2 79.5 6.27

Chrysene d12 % - - 89.3 97.8 101.4 89.3 97.8 101 96.2 6.21

Naphthalene d8 % - - 62.6 72.6 70.9 62.6 70.9 72.6 68.7 5.35

Phenanthrene d10 % - - 87.7 96.0 98.3 87.7 96.0 98.3 94.0 5.58

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 <0.15 <0.15 <0.150 <0.150 <0.150 <0.150 -

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.1: Sediment Data and Summary Statistics for Management Unit 1 Stations, RAEMP, 2019   

7-Sep-19 10-Sep-19 10-Sep-19 10-Sep-19 10-Sep-19

Moisture % - - 78.3 67.8 83.3 56.1 47.7 47.7 66.9 83.3 66.6 13.3

pH (1:2 soil:water) pH units - - 7.74 7.82 7.58 7.87 8.02 7.58 7.78 8.02 7.80 0.148

% Gravel (>2mm) % - - 55.5 <1.0 9.60 1.30 <1.0 <1.00 1.15 55.5 11.6 24.3

% Sand (2.0mm - 0.063mm) % - - 30.3 27.0 37.9 36.8 38.2 27.0 33.6 38.2 33.0 5.19

% Sand (2.0mm - 1.0mm) % - - 8.80 <1.0 7.60 1.90 <1.0 <1.00 1.45 8.80 3.55 3.66

% Sand (1.0mm - 0.50mm) % - - 3.60 <1.0 9.50 3.40 2.70 <1.00 3.05 9.50 3.53 2.82

% Sand (0.50mm - 0.25mm) % - - 5.60 2.20 7.60 9.70 10.6 2.00 6.60 10.6 6.28 3.68

% Sand (0.25mm - 0.125mm) % - - 7.20 10.6 6.70 15.3 15.8 6.70 10.1 15.8 10.9 3.91

% Sand (0.125mm - 0.063mm) % - - 5.10 12.2 6.50 6.50 8.10 5.10 7.30 14.3 8.78 3.65

% Silt (0.063mm - 0.004mm) % - - 12.8 69.4 48.4 58.0 57.7 12.8 57.8 69.4 52.6 21.1

% Silt (0.063mm - 0.0312mm) % - - 6.10 32.9 22.2 26.9 26.5 6.10 26.7 33.6 24.7 10.1

% Silt (0.0312mm - 0.004mm) % - - 6.70 36.5 26.2 31.1 31.2 6.70 31.2 36.5 27.9 11.0

% Clay (<4μm) % - - 1.40 5.00 4.20 4.00 4.40 1.40 4.25 5.00 3.88 1.26
Organic
Carbon

Total Organic Carbon % - - 4.34 11.7 8.24 6.65 8.39 4.34 8.32 11.7 8.14 2.51

Aluminum (Al) mg/kg - - 7,560 7,750 7,970 7,060 6,690 6,690 7,520 7,970 7,420 468

Antimony (Sb) mg/kg - - 0.620 0.530 0.520 0.630 0.630 0.500 0.575 0.630 0.572 0.0611

Arsenic (As) mg/kg 5.9 17 6.57 5.29 5.86 5.52 5.29 5.16 5.40 6.57 5.62 0.529

Barium (Ba) mg/kg - - 200 171 189 165 172 165 172 200 177 14.0

Beryllium (Be) mg/kg - - 0.590 0.640 0.660 0.590 0.600 0.590 0.620 0.660 0.620 0.0303

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.00 7.70 7.20 6.70 5.80 5.80 7.00 7.70 6.90 0.632

Cadmium (Cd) mg/kg 0.6 3.5 0.943 1.39 1.06 0.932 0.892 0.892 1.00 1.39 1.10 0.228

Calcium (Ca) mg/kg - - 50,200 39,400 40,500 45,400 42,100 38,600 41,300 50,200 42,700 4,390

Chromium (Cr) mg/kg 37.3 90 15.4 14.2 13.4 12.4 11.5 11.5 13.6 15.4 13.4 1.37

Cobalt (Co) mg/kg - - 7.37 6.08 6.69 5.99 5.66 5.66 6.10 7.37 6.32 0.613

Copper (Cu) mg/kg 35.7 197 15.3 16.6 16.1 13.8 13.2 13.2 15.6 16.6 15.1 1.35

Iron (Fe) mg/kg 21,200 43,766 17,600 14,900 17,000 15,100 14,500 14,500 15,000 17,600 15,600 1,310

Lead (Pb) mg/kg 35 91 9.50 10.3 10.2 9.38 9.28 9.28 9.85 10.6 9.88 0.557

Lithium (Li) mg/kg - - 8.30 9.00 8.70 8.30 7.80 7.80 8.50 9.10 8.53 0.493

Magnesium (Mg) mg/kg - - 12,100 10,300 8,740 10,500 9,940 8,740 10,300 12,100 10,300 1,080

Manganese (Mn) mg/kg 460 1100 672 551 646 590 541 541 570 672 590 56.5

Mercury (Hg) mg/kg 0.17 0.486 0.0465 0.0642 0.0603 0.0506 0.0493 0.0465 0.0554 0.0673 0.0564 0.00868

Molybdenum (Mo) mg/kg - - 1.64 1.52 1.59 1.70 1.60 1.50 1.60 1.70 1.59 0.0744

Nickel (Ni) mg/kg 16 75 24.6 22.9 24.1 21.4 19.6 19.6 23.0 24.6 22.6 1.85

Phosphorus (P) mg/kg - - 1,630 1,270 1,380 1,320 1,240 1,240 1,320 1,630 1,360 141

Potassium (K) mg/kg - - 1,950 2,080 2,340 1,880 1,780 1,780 1,940 2,340 1,990 196

Selenium (Se) mg/kg 2 2 1.29 1.88 1.57 1.30 1.10 1.10 1.44 1.88 1.48 0.303

Silver (Ag) mg/kg 0.5 - 0.160 0.250 0.200 0.190 0.200 0.160 0.200 0.250 0.207 0.0333

Sodium (Na) mg/kg - - 96.0 73.0 82.0 73.0 73.0 70.0 73.0 96.0 77.8 9.79

Strontium (Sr) mg/kg - - 66.3 64.1 74.9 69.4 70.1 62.3 67.8 74.9 67.8 4.57

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.230 0.224 0.224 0.220 0.200 0.200 0.222 0.230 0.220 0.0103

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 11.0 18.0 11.5 24.3 19.0 11.0 17.6 24.3 16.8 4.99

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.999 1.29 1.06 0.916 0.845 0.845 1.03 1.29 1.06 0.181

Vanadium (V) mg/kg - - 29.7 26.0 26.5 25.2 24.4 24.4 25.6 29.7 26.1 1.92

Zinc (Zn) mg/kg 123 315 115 112 111 99.9 93.5 93.5 112 115 107 8.51

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 1.10 1.10 <1.00 <1.00 1.10 1.03 -

Acenaphthene mg/kg 0.0067 0.0889 <0.030 <0.028 <0.058 <0.023 <0.052 <0.0230 <0.0300 <0.0580 <0.0230 -

Acenaphthylene mg/kg 0.0059 0.128 <0.010 <0.0075 <0.015 <0.0050 <0.0060 <0.00500 <0.00750 <0.0150 <0.00500 -

Acridine mg/kg - - <0.020 <0.015 <0.030 <0.010 <0.010 <0.0100 <0.0150 <0.0300 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0080 <0.0060 <0.012 <0.0040 <0.0050 <0.00400 <0.00700 <0.0120 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.020 <0.020 <0.040 <0.020 <0.030 <0.0200 <0.0200 <0.0400 <0.0200 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.020 <0.015 <0.030 <0.010 0.0100 <0.0100 0.0100 <0.0300 0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0340 0.0340 0.0630 0.0240 0.0420 0.0240 0.0345 0.0630 0.0387 0.0132

Benzo(e)pyrene mg/kg - - 0.0350 0.0330 0.0640 0.0230 0.0390 0.0230 0.0355 0.0640 0.0383 0.0137

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.020 <0.015 <0.030 0.0100 0.0130 0.0100 0.0115 <0.0300 0.0115 0.00367

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.020 <0.015 <0.030 <0.010 <0.010 <0.0100 <0.0150 <0.0300 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.102 0.0920 0.169 0.0770 0.156 0.0770 0.0995 0.169 0.115 0.0376

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.010 <0.0075 <0.015 <0.0060 <0.010 <0.00600 <0.0100 <0.0150 <0.00600 -

Fluoranthene mg/kg 0.111 2.355 <0.020 0.0170 <0.030 0.0130 0.0300 0.0130 0.0170 0.0300 0.0186 0.00679

Fluorene mg/kg 0.021 0.144 0.0610 0.0660 0.144 0.0560 0.108 0.0560 0.0685 0.144 0.0843 0.0346

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.020 <0.015 <0.030 <0.010 <0.010 <0.0100 <0.0150 <0.0300 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.351 0.304 0.652 0.275 0.493 0.275 0.337 0.652 0.400 0.145

2-Methylnaphthalene mg/kg 0.0202 0.201 0.585 0.527 1.13 0.474 0.850 0.474 0.572 1.13 0.687 0.253

Naphthalene mg/kg 0.0346 0.391 0.201 0.162 0.344 0.147 0.272 0.147 0.188 0.344 0.217 0.0763

Perylene mg/kg - - <0.020 <0.015 <0.030 <0.010 <0.010 <0.0100 <0.0150 <0.0300 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.412 0.311 0.621 0.315 0.755 0.311 0.374 0.755 0.458 0.186

Pyrene mg/kg 0.053 0.875 0.0260 0.0290 0.0520 0.0240 0.0530 0.0240 0.0285 0.0530 0.0353 0.0134

Quinoline mg/kg - - <0.020 <0.015 <0.030 <0.010 <0.010 <0.0100 <0.0150 <0.0300 <0.0100 -

Acenaphthene d10 % - - 74.5 98.3 104.8 89.3 89.0 74.5 92.9 105 92.1 10.5

Chrysene d12 % - - 82.0 111.6 117 95.1 95.7 82.0 102 117 102 13.1

Naphthalene d8 % - - 72.6 98.2 101.9 82.1 78.1 72.6 89.4 102 88.2 12.2

Phenanthrene d10 % - - 81.8 107.6 113.8 98.6 98.0 81.8 102 114 101 11.1

B(a)P Total Potency Equivalent mg/kg - - 0.0230 <0.020 0.0360 <0.020 0.0240 <0.0200 0.0215 0.0360 0.0238 0.00586

IACR (CCME) mg/kg - - 0.410 0.380 0.710 0.280 0.470 0.280 0.395 0.710 0.438 0.147

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.1: Sediment Data and Summary Statistics for Management Unit 1 Stations, RAEMP, 2019   

5-Sep-19 5-Sep-19 5-Sep-19 6-Sep-19 6-Sep-19

Moisture % - - 66.9 52.6 68.2 73.5 73.7 52.6 68.2 73.7 67.0 8.60

pH (1:2 soil:water) pH units - - 7.79 7.67 7.72 7.72 7.83 7.67 7.72 7.83 7.75 0.0635

% Gravel (>2mm) % - - 2.80 25.1 9.90 <1.0 16.8 <1.00 9.90 25.1 11.1 9.89

% Sand (2.0mm - 0.063mm) % - - 41.3 33.5 53.9 29.0 36.1 29.0 36.1 53.9 38.8 9.56

% Sand (2.0mm - 1.0mm) % - - 3.30 5.70 5.70 1.60 6.60 1.60 5.70 6.60 4.58 2.07

% Sand (1.0mm - 0.50mm) % - - 2.70 5.90 7.20 5.00 10.1 2.70 5.90 10.1 6.18 2.74

% Sand (0.50mm - 0.25mm) % - - 5.70 7.50 12.4 6.80 7.20 5.70 7.20 12.4 7.92 2.60

% Sand (0.25mm - 0.125mm) % - - 13.3 7.90 17.1 7.90 6.20 6.20 7.90 17.1 10.5 4.57

% Sand (0.125mm - 0.063mm) % - - 16.3 6.50 11.5 7.70 6.00 6.00 7.70 16.3 9.60 4.32

% Silt (0.063mm - 0.004mm) % - - 50.2 37.6 33.0 61.3 42.8 33.0 42.8 61.3 45.0 11.1

% Silt (0.063mm - 0.0312mm) % - - 24.3 18.0 15.6 26.8 19.5 15.6 19.5 26.8 20.8 4.60

% Silt (0.0312mm - 0.004mm) % - - 25.9 19.6 17.4 34.5 23.3 17.4 23.3 34.5 24.1 6.66

% Clay (<4μm) % - - 5.80 3.80 3.20 9.70 4.20 3.20 4.20 9.70 5.34 2.62
Organic
Carbon

Total Organic Carbon % - - 9.37 9.07 7.47 13.1 9.47 7.47 9.37 13.1 9.70 2.07

Aluminum (Al) mg/kg - - 3,900 5,780 4,670 2,750 6,150 2,750 4,670 6,150 4,650 1,390

Antimony (Sb) mg/kg - - 0.340 0.400 0.420 0.310 0.670 0.310 0.400 0.670 0.428 0.142

Arsenic (As) mg/kg 5.9 17 2.81 3.19 3.23 2.24 4.54 2.24 3.19 4.54 3.20 0.847

Barium (Ba) mg/kg - - 133 164 134 127 214 127 134 214 154 36.3

Beryllium (Be) mg/kg - - 0.330 0.440 0.380 0.280 0.530 0.280 0.380 0.530 0.392 0.0973

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.90 13.3 7.00 12.8 10.6 7.00 10.6 13.3 10.3 2.83

Cadmium (Cd) mg/kg 0.6 3.5 1.07 1.30 0.997 1.16 1.57 0.997 1.16 1.57 1.22 0.226

Calcium (Ca) mg/kg - - 47,500 56,400 46,600 52,500 53,000 46,600 52,500 56,400 51,200 4,090

Chromium (Cr) mg/kg 37.3 90 6.65 8.18 7.31 5.07 9.65 5.07 7.31 9.65 7.37 1.71

Cobalt (Co) mg/kg - - 4.86 5.88 4.63 4.77 6.94 4.63 4.86 6.94 5.42 0.985

Copper (Cu) mg/kg 35.7 197 8.43 9.89 8.54 7.32 13.5 7.32 8.54 13.5 9.54 2.40

Iron (Fe) mg/kg 21,200 43,766 8,760 12,500 10,500 7,490 17,800 7,490 10,500 17,800 11,400 4,040

Lead (Pb) mg/kg 35 91 5.71 6.50 5.77 4.64 8.18 4.64 5.77 8.18 6.16 1.31

Lithium (Li) mg/kg - - 6.10 9.90 6.50 4.70 9.90 4.70 6.50 9.90 7.42 2.36

Magnesium (Mg) mg/kg - - 9,270 9,010 9,100 7,220 9,890 7,220 9,100 9,890 8,900 999

Manganese (Mn) mg/kg 460 1100 545 652 537 576 793 537 576 793 621 107

Mercury (Hg) mg/kg 0.17 0.486 0.0434 0.0500 0.0385 0.0407 0.0486 0.0385 0.0434 0.0500 0.0442 0.00496

Molybdenum (Mo) mg/kg - - 0.830 1.04 0.960 0.820 1.54 0.820 0.960 1.54 1.04 0.295

Nickel (Ni) mg/kg 16 75 30.2 36.0 29.3 32.0 41.0 29.3 32.0 41.0 33.7 4.82

Phosphorus (P) mg/kg - - 770 878 935 680 1,070 680 878 1,070 867 150

Potassium (K) mg/kg - - 930 1,260 1,040 730 1,270 730 1,040 1,270 1,050 229

Selenium (Se) mg/kg 2 2 2.16 2.88 1.75 2.75 3.14 1.75 2.75 3.14 2.54 0.567

Silver (Ag) mg/kg 0.5 - 0.130 0.140 0.130 0.120 0.180 0.120 0.130 0.180 0.140 0.0235

Sodium (Na) mg/kg - - 52.0 67.0 55.0 55.0 70.0 52.0 55.0 70.0 59.8 8.11

Strontium (Sr) mg/kg - - 52.2 68.6 56.7 53.9 87.1 52.2 56.7 87.1 63.7 14.6

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 1,500 <1,000 <1,000 1,500 1,100 -

Thallium (Tl) mg/kg - - 0.116 0.126 0.129 0.0930 0.153 0.0930 0.126 0.153 0.123 0.0218

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 11.8 14.7 10.2 7.60 18.1 7.60 11.8 18.1 12.5 4.06

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.614 0.712 0.646 0.579 0.857 0.579 0.646 0.857 0.682 0.110

Vanadium (V) mg/kg - - 15.4 19.2 17.8 12.1 23.3 12.1 17.8 23.3 17.6 4.19

Zinc (Zn) mg/kg 123 315 88.6 109 89.5 90.3 130 88.6 90.3 130 101 18.1

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 1.10 <1.00 <1.00 1.10 1.02 -

Acenaphthene mg/kg 0.0067 0.0889 <0.091 <0.064 <0.083 <0.085 <0.16 <0.0640 <0.0850 <0.160 <0.0640 -

Acenaphthylene mg/kg 0.0059 0.128 <0.013 <0.010 <0.014 <0.012 <0.019 <0.0100 <0.0130 <0.0190 <0.0100 -

Acridine mg/kg - - <0.014 <0.010 <0.015 <0.018 <0.018 <0.0100 <0.0150 <0.0180 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0056 <0.0040 <0.011 <0.0072 <0.011 <0.00400 <0.00720 <0.0110 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.060 <0.050 <0.060 <0.060 <0.10 <0.0500 <0.0600 <0.100 <0.0500 -

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0220 0.0200 0.0220 0.0320 0.0440 0.0200 0.0220 0.0440 0.0280 0.0101

Benzo(b&j)fluoranthene mg/kg - - 0.0690 0.0620 0.0680 0.0910 0.129 0.0620 0.0690 0.129 0.0838 0.0276

Benzo(e)pyrene mg/kg - - 0.0730 0.0670 0.0720 0.0970 0.137 0.0670 0.0730 0.137 0.0892 0.0291

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0260 0.0200 0.0250 0.0320 0.0570 0.0200 0.0260 0.0570 0.0320 0.0146

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.014 <0.010 <0.015 <0.018 <0.018 <0.0100 <0.0150 <0.0180 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.230 0.194 0.229 0.246 0.360 0.194 0.230 0.360 0.252 0.0634

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.017 <0.014 <0.018 <0.018 <0.028 <0.0140 <0.0180 <0.0280 <0.0140 -

Fluoranthene mg/kg 0.111 2.355 0.0410 0.0270 0.0370 0.0440 0.0590 0.0270 0.0410 0.0590 0.0416 0.0117

Fluorene mg/kg 0.021 0.144 0.223 0.151 0.207 0.222 0.326 0.151 0.222 0.326 0.226 0.0633

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.014 <0.010 <0.015 <0.018 0.0220 <0.0100 <0.0150 0.0220 0.0124 -

1-Methylnaphthalene mg/kg - - 1.04 0.694 0.955 0.998 1.22 0.694 0.998 1.22 0.981 0.190

2-Methylnaphthalene mg/kg 0.0202 0.201 1.74 1.16 1.58 1.66 2.05 1.16 1.66 2.05 1.64 0.321

Naphthalene mg/kg 0.0346 0.391 0.481 0.316 0.456 0.454 0.543 0.316 0.456 0.543 0.450 0.0831

Perylene mg/kg - - <0.014 <0.010 <0.015 <0.018 <0.018 <0.0100 <0.0150 <0.0180 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.885 0.619 0.798 0.944 1.39 0.619 0.885 1.39 0.927 0.286

Pyrene mg/kg 0.053 0.875 0.0720 0.0520 0.0710 0.0760 0.104 0.0520 0.0720 0.104 0.0750 0.0187

Quinoline mg/kg - - <0.014 <0.010 <0.015 <0.018 <0.018 <0.0100 <0.0150 <0.0180 <0.0100 -

Acenaphthene d10 % - - 97.9 105.5 94.1 89.7 79.8 79.8 94.1 106 93.4 9.56

Chrysene d12 % - - 115.8 125.2 124.8 97.3 96.8 96.8 116 125 112 14.1

Naphthalene d8 % - - 94.9 99.2 92.0 82.4 62.6 62.6 92.0 99.2 86.2 14.6

Phenanthrene d10 % - - 105 115.1 101.7 94.9 93.8 93.8 102 115 102 8.64

B(a)P Total Potency Equivalent mg/kg - - 0.0450 0.0390 0.0450 0.0580 0.0830 0.0390 0.0450 0.0830 0.0540 0.0176

IACR (CCME) mg/kg - - 0.780 0.680 0.780 0.960 1.38 0.680 0.780 1.38 0.916 0.278

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.1: Sediment Data and Summary Statistics for Management Unit 1 Stations, RAEMP, 2019   

9-Sep-19 9-Sep-19 9-Sep-19 9-Sep-19 9-Sep-19

Moisture % - - 49.3 65.8 50.1 80.9 71.7 49.3 65.8 80.9 63.6 13.8

pH (1:2 soil:water) pH units - - 8.27 7.97 8.19 7.78 7.93 7.78 7.97 8.27 8.03 0.200

% Gravel (>2mm) % - - 8.30 1.60 6.40 2.60 4.50 1.60 4.50 8.30 4.68 2.73

% Sand (2.0mm - 0.063mm) % - - 47.3 47.0 58.0 19.4 53.1 19.4 47.3 58.0 45.0 15.0

% Sand (2.0mm - 1.0mm) % - - 3.90 8.40 4.30 3.60 3.40 3.40 3.90 8.40 4.72 2.08

% Sand (1.0mm - 0.50mm) % - - 6.30 8.20 7.50 3.90 10.5 3.90 7.50 10.5 7.28 2.43

% Sand (0.50mm - 0.25mm) % - - 10.3 10.5 14.9 2.20 19.7 2.20 10.5 19.7 11.5 6.48

% Sand (0.25mm - 0.125mm) % - - 12.0 8.40 18.1 3.50 12.8 3.50 12.0 18.1 11.0 5.42

% Sand (0.125mm - 0.063mm) % - - 14.8 11.5 13.2 6.20 6.70 6.20 11.5 14.8 10.5 3.86

% Silt (0.063mm - 0.004mm) % - - 40.6 46.4 32.7 70.3 38.0 32.7 40.6 70.3 45.6 14.7

% Silt (0.063mm - 0.0312mm) % - - 19.1 21.8 15.9 32.8 17.8 15.9 19.1 32.8 21.5 6.68

% Silt (0.0312mm - 0.004mm) % - - 21.5 24.6 16.8 37.5 20.2 16.8 21.5 37.5 24.1 7.99

% Clay (<4μm) % - - 3.80 4.90 2.90 7.40 4.30 2.90 4.30 7.40 4.66 1.70
Organic
Carbon

Total Organic Carbon % - - 6.82 9.00 6.18 12.6 8.91 6.18 8.91 12.6 8.70 2.51

Aluminum (Al) mg/kg - - 6,780 4,920 4,340 2,750 4,390 2,750 4,390 6,780 4,640 1,450

Antimony (Sb) mg/kg - - 0.570 0.480 0.450 0.370 0.390 0.370 0.450 0.570 0.452 0.0795

Arsenic (As) mg/kg 5.9 17 5.13 4.06 3.70 2.32 3.24 2.32 3.70 5.13 3.69 1.04

Barium (Ba) mg/kg - - 189 163 137 129 163 129 163 189 156 23.9

Beryllium (Be) mg/kg - - 0.590 0.480 0.380 0.290 0.430 0.290 0.430 0.590 0.434 0.112

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 6.70 6.90 5.70 13.9 9.30 5.70 6.90 13.9 8.50 3.30

Cadmium (Cd) mg/kg 0.6 3.5 1.61 1.46 1.20 1.32 1.22 1.20 1.32 1.61 1.36 0.173

Calcium (Ca) mg/kg - - 57,800 53,200 51,400 46,600 41,500 41,500 51,400 57,800 50,100 6,260

Chromium (Cr) mg/kg 37.3 90 11.6 9.07 7.42 5.42 7.56 5.42 7.56 11.6 8.21 2.29

Cobalt (Co) mg/kg - - 6.18 5.87 4.98 4.92 4.53 4.53 4.98 6.18 5.30 0.696

Copper (Cu) mg/kg 35.7 197 13.0 11.7 8.71 7.81 8.45 7.81 8.71 13.0 9.93 2.28

Iron (Fe) mg/kg 21,200 43,766 15,300 12,900 11,500 6,990 11,100 6,990 11,500 15,300 11,600 3,040

Lead (Pb) mg/kg 35 91 7.98 7.37 6.32 4.77 5.53 4.77 6.32 7.98 6.39 1.31

Lithium (Li) mg/kg - - 9.60 7.70 6.40 4.20 5.90 4.20 6.40 9.60 6.76 2.02

Magnesium (Mg) mg/kg - - 13,200 11,300 10,700 7,020 6,470 6,470 10,700 13,200 9,740 2,890

Manganese (Mn) mg/kg 460 1100 692 619 543 621 575 543 619 692 610 56.2

Mercury (Hg) mg/kg 0.17 0.486 0.0439 0.0332 0.0358 0.0433 0.0270 0.0270 0.0358 0.0439 0.0366 0.00712

Molybdenum (Mo) mg/kg - - 1.44 1.24 0.970 0.780 0.840 0.780 0.970 1.44 1.05 0.279

Nickel (Ni) mg/kg 16 75 53.7 40.5 33.2 36.7 30.8 30.8 36.7 53.7 39.0 9.01

Phosphorus (P) mg/kg - - 1,300 1,090 1,040 700 944 700 1,040 1,300 1,010 219

Potassium (K) mg/kg - - 1,540 1,090 960 740 1,100 740 1,090 1,540 1,090 292

Selenium (Se) mg/kg 2 2 2.62 2.82 1.16 1.98 1.13 1.13 1.98 2.82 1.94 0.791

Silver (Ag) mg/kg 0.5 - 0.200 0.170 0.120 0.130 0.110 0.110 0.130 0.200 0.146 0.0378

Sodium (Na) mg/kg - - 70.0 61.0 61.0 51.0 50.0 50.0 61.0 70.0 58.6 8.26

Strontium (Sr) mg/kg - - 71.1 65.6 57.3 52.8 64.2 52.8 64.2 71.1 62.2 7.20

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.196 0.140 0.135 0.101 0.116 0.101 0.135 0.196 0.138 0.0362

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 17.6 15.1 11.4 12.9 10.1 10.1 12.9 17.6 13.4 2.99

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.941 0.952 0.726 0.631 0.674 0.631 0.726 0.952 0.785 0.151

Vanadium (V) mg/kg - - 28.8 22.4 18.5 13.3 20.5 13.3 20.5 28.8 20.7 5.66

Zinc (Zn) mg/kg 123 315 129 125 99.2 93.5 95.6 93.5 99.2 129 108 17.1

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.055 <0.092 <0.044 <0.14 <0.096 <0.0440 <0.0920 <0.140 <0.0440 -

Acenaphthylene mg/kg 0.0059 0.128 <0.010 <0.014 <0.0080 <0.020 <0.014 <0.00800 <0.0140 <0.0200 <0.00800 -

Acridine mg/kg - - <0.010 <0.014 <0.010 <0.025 <0.016 <0.0100 <0.0140 <0.0250 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0050 <0.011 <0.0060 <0.016 <0.011 <0.00500 <0.0110 <0.0160 <0.00500 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.040 <0.070 <0.040 <0.10 <0.070 <0.0400 <0.0700 <0.100 <0.0400 -

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0150 0.0250 0.0140 0.0350 0.0230 0.0140 0.0230 0.0350 0.0224 0.00853

Benzo(b&j)fluoranthene mg/kg - - 0.0510 0.0780 0.0430 0.108 0.0760 0.0430 0.0760 0.108 0.0712 0.0256

Benzo(e)pyrene mg/kg - - 0.0520 0.0810 0.0450 0.114 0.0810 0.0450 0.0810 0.114 0.0746 0.0275

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0200 0.0310 0.0180 0.0410 0.0290 0.0180 0.0290 0.0410 0.0278 0.00926

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.014 <0.010 <0.025 <0.016 <0.0100 <0.0140 <0.0250 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.160 0.263 0.156 0.371 0.251 0.156 0.251 0.371 0.240 0.0884

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.013 <0.023 <0.012 <0.029 <0.021 <0.0120 <0.0210 <0.0290 <0.0120 -

Fluoranthene mg/kg 0.111 2.355 0.0270 0.0450 0.0250 0.0590 0.0420 0.0250 0.0420 0.0590 0.0396 0.0140

Fluorene mg/kg 0.021 0.144 0.123 0.233 0.120 0.325 0.228 0.120 0.228 0.325 0.206 0.0861

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.014 <0.010 <0.025 <0.016 <0.0100 <0.0140 <0.0250 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.598 0.986 0.524 1.50 1.07 0.524 0.986 1.50 0.936 0.395

2-Methylnaphthalene mg/kg 0.0202 0.201 0.998 1.64 0.857 2.46 1.79 0.857 1.64 2.46 1.55 0.648

Naphthalene mg/kg 0.0346 0.391 0.255 0.449 0.223 0.695 0.485 0.223 0.449 0.695 0.421 0.192

Perylene mg/kg - - <0.010 <0.014 <0.010 <0.025 <0.016 <0.0100 <0.0140 <0.0250 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.538 0.929 0.509 1.28 0.931 0.509 0.929 1.28 0.837 0.320

Pyrene mg/kg 0.053 0.875 0.0490 0.0830 0.0460 0.115 0.0780 0.0460 0.0780 0.115 0.0742 0.0282

Quinoline mg/kg - - <0.010 <0.014 <0.010 <0.025 <0.016 <0.0100 <0.0140 <0.0250 <0.0100 -

Acenaphthene d10 % - - 91.8 95.5 94.2 98.8 101.8 91.8 95.5 102 96.4 3.93

Chrysene d12 % - - 112.1 121.2 123.2 126.1 124.4 112 123 126 121 5.50

Naphthalene d8 % - - 77.4 83.4 81.0 90.6 95.4 77.4 83.4 95.4 85.6 7.32

Phenanthrene d10 % - - 98.4 105.6 104.9 105.6 108.7 98.4 106 109 105 3.79

B(a)P Total Potency Equivalent mg/kg - - 0.0310 0.0520 0.0290 0.0720 0.0490 0.0290 0.0490 0.0720 0.0466 0.0176

IACR (CCME) mg/kg - - 0.560 0.890 0.500 1.25 0.870 0.500 0.870 1.25 0.814 0.301

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.1: Sediment Data and Summary Statistics for Management Unit 1 Stations, RAEMP, 2019   

12/Sep/19 12/Sep/19 12/Sep/19 12/Sep/19 12/Sep/19

Moisture % - - 54.2 59.3 74.6 68.7 61.6 54.2 61.6 74.6 63.7 8.03

pH (1:2 soil:water) pH units - - 7.76 7.93 7.80 7.72 7.92 7.72 7.80 7.93 7.83 0.0948

% Gravel (>2mm) % - - 21.1 <1.0 <1.0 3.00 <1.0 <1.00 <1.00 21.1 5.42 10.2

% Sand (2.0mm - 0.063mm) % - - 49.1 56.0 60.6 51.6 47.7 47.7 51.6 60.6 53.0 5.29

% Sand (2.0mm - 1.0mm) % - - 4.60 <1.0 <1.0 1.20 <1.0 <1.00 <1.00 4.60 1.76 1.92

% Sand (1.0mm - 0.50mm) % - - 4.60 5.80 22.0 5.50 <1.0 <1.00 5.50 22.0 7.78 7.81

% Sand (0.50mm - 0.25mm) % - - 7.20 14.4 28.3 20.3 4.00 4.00 14.4 28.3 14.8 9.84

% Sand (0.25mm - 0.125mm) % - - 19.4 19.6 4.70 15.3 22.1 4.70 19.4 22.1 16.2 6.89

% Sand (0.125mm - 0.063mm) % - - 13.3 15.2 4.60 9.30 19.6 4.60 13.3 19.6 12.4 5.72

% Silt (0.063mm - 0.004mm) % - - 26.9 41.1 35.2 42.2 49.0 26.9 41.1 49.0 38.9 8.30

% Silt (0.063mm - 0.0312mm) % - - 12.8 19.9 15.9 19.9 23.3 12.8 19.9 23.3 18.4 4.07

% Silt (0.0312mm - 0.004mm) % - - 14.1 21.2 19.3 22.3 25.7 14.1 21.2 25.7 20.5 4.28

% Clay (<4μm) % - - 3.00 3.00 3.70 3.30 4.40 3.00 3.30 4.40 3.48 0.589
Organic
Carbon

Total Organic Carbon % - - 5.32 7.03 6.91 8.06 7.56 5.32 7.03 8.06 6.98 1.03

Aluminum (Al) mg/kg - - 7,470 7,480 7,110 4,970 6,910 4,970 7,110 7,480 6,790 1,040

Antimony (Sb) mg/kg - - 0.710 0.680 0.770 0.540 0.700 0.540 0.700 0.770 0.680 0.0851

Arsenic (As) mg/kg 5.9 17 5.95 5.54 6.00 4.58 5.48 4.58 5.54 6.00 5.51 0.570

Barium (Ba) mg/kg - - 233 204 244 167 220 167 220 244 214 30.0

Beryllium (Be) mg/kg - - 0.620 0.580 0.660 0.480 0.580 0.480 0.580 0.660 0.584 0.0669

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 8.80 8.80 13.2 8.80 9.50 8.80 8.80 13.2 9.82 1.91

Cadmium (Cd) mg/kg 0.6 3.5 1.40 1.33 1.79 1.47 1.50 1.33 1.47 1.79 1.50 0.176

Calcium (Ca) mg/kg - - 68,700 63,200 66,500 57,300 74,300 57,300 66,500 74,300 66,000 6,320

Chromium (Cr) mg/kg 37.3 90 12.1 11.5 12.2 8.20 11.5 8.20 11.5 12.2 11.1 1.65

Cobalt (Co) mg/kg - - 6.63 6.67 7.92 6.60 7.37 6.60 6.67 7.92 7.04 0.588

Copper (Cu) mg/kg 35.7 197 13.3 12.4 14.4 11.4 13.3 11.4 13.3 14.4 13.0 1.12

Iron (Fe) mg/kg 21,200 43,766 20,400 16,900 19,500 15,100 15,600 15,100 16,900 20,400 17,500 2,350

Lead (Pb) mg/kg 35 91 9.03 8.69 9.05 7.52 9.23 7.52 9.03 9.23 8.70 0.690

Lithium (Li) mg/kg - - 10.4 11.9 9.60 7.50 10.9 7.50 10.4 11.9 10.1 1.66

Magnesium (Mg) mg/kg - - 14,900 13,900 10,800 9,550 15,700 9,550 13,900 15,700 13,000 2,670

Manganese (Mn) mg/kg 460 1100 728 675 934 741 752 675 741 934 766 98.5

Mercury (Hg) mg/kg 0.17 0.486 0.0340 0.0382 0.0364 0.0321 0.0397 0.0321 0.0364 0.0397 0.0361 0.00308

Molybdenum (Mo) mg/kg - - 1.57 1.52 1.72 1.26 1.55 1.26 1.55 1.72 1.52 0.167

Nickel (Ni) mg/kg 16 75 38.5 39.0 52.9 42.7 45.5 38.5 42.7 52.9 43.7 5.87

Phosphorus (P) mg/kg - - 1,650 1,460 1,610 1,310 1,530 1,310 1,530 1,650 1,510 135

Potassium (K) mg/kg - - 1,720 1,640 1,660 1,150 1,520 1,150 1,640 1,720 1,540 229

Selenium (Se) mg/kg 2 2 1.76 1.66 2.10 1.96 1.94 1.66 1.94 2.10 1.88 0.174

Silver (Ag) mg/kg 0.5 - 0.170 0.160 0.180 0.140 0.180 0.140 0.170 0.180 0.166 0.0167

Sodium (Na) mg/kg - - 84.0 77.0 77.0 60.0 88.0 60.0 77.0 88.0 77.2 10.7

Strontium (Sr) mg/kg - - 90.0 78.3 93.7 69.3 81.1 69.3 81.1 93.7 82.5 9.69

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.198 0.175 0.174 0.126 0.179 0.126 0.175 0.198 0.170 0.0267

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 12.0 12.4 10.9 9.40 14.0 9.40 12.0 14.0 11.7 1.72

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.13 0.960 1.10 0.894 0.998 0.894 0.998 1.13 1.02 0.0980

Vanadium (V) mg/kg - - 30.3 28.6 30.1 20.9 26.5 20.9 28.6 30.3 27.3 3.88

Zinc (Zn) mg/kg 123 315 127 124 157 126 131 124 127 157 133 13.7

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.055 <0.075 <0.091 <0.065 <0.094 <0.0550 <0.0750 <0.0940 <0.0550 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0070 <0.0090 <0.013 <0.0090 <0.012 <0.00700<0.00900 <0.0130 <0.00700 -

Acridine mg/kg - - <0.010 <0.010 <0.019 <0.016 <0.013 <0.0100 <0.0130 <0.0190 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0050 <0.0076 <0.0064 <0.0067 <0.00400<0.00640<0.00760<0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.030 <0.040 <0.050 <0.040 <0.040 <0.0300 <0.0400 <0.0500 <0.0300 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 0.0140 0.0200 <0.016 0.0160 <0.0100 0.0140 0.0200 0.0144 0.00286

Benzo(b&j)fluoranthene mg/kg - - 0.0300 0.0450 0.0550 0.0440 0.0510 0.0300 0.0450 0.0550 0.0450 0.00951

Benzo(e)pyrene mg/kg - - 0.0320 0.0470 0.0580 0.0480 0.0550 0.0320 0.0480 0.0580 0.0480 0.0101

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0170 0.0300 0.0390 0.0320 0.0350 0.0170 0.0320 0.0390 0.0306 0.00832

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.019 <0.016 <0.013 <0.0100 <0.0130 <0.0190 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.103 0.154 0.198 0.161 0.188 0.103 0.161 0.198 0.161 0.0371

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.013 <0.016 <0.020 <0.016 <0.017 <0.0130 <0.0160 <0.0200 <0.0130 -

Fluoranthene mg/kg 0.111 2.355 0.0170 0.0280 0.0350 0.0320 0.0380 0.0170 0.0320 0.0380 0.0300 0.00815

Fluorene mg/kg 0.021 0.144 0.0830 0.139 0.236 0.144 0.185 0.0830 0.144 0.236 0.157 0.0570

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.019 <0.016 <0.013 <0.0100 <0.0130 <0.0190 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.381 0.675 0.935 0.709 0.865 0.381 0.709 0.935 0.713 0.215

2-Methylnaphthalene mg/kg 0.0202 0.201 0.628 1.10 1.54 1.16 1.42 0.628 1.16 1.54 1.17 0.353

Naphthalene mg/kg 0.0346 0.391 0.173 0.305 0.417 0.329 0.397 0.173 0.329 0.417 0.324 0.0964

Perylene mg/kg - - <0.010 <0.010 <0.019 <0.016 <0.013 <0.0100 <0.0130 <0.0190 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.391 0.656 0.823 0.656 0.799 0.391 0.656 0.823 0.665 0.172

Pyrene mg/kg 0.053 0.875 0.0310 0.0500 0.0630 0.0500 0.0600 0.0310 0.0500 0.0630 0.0508 0.0125

Quinoline mg/kg - - <0.010 <0.010 <0.019 <0.016 <0.013 <0.0100 <0.0130 <0.0190 <0.0100 -

Acenaphthene d10 % - - 70.5 79.3 79.9 75.4 81.5 70.5 79.3 81.5 77.3 4.42

Chrysene d12 % - - 78.9 79.6 77.2 75.5 73.5 73.5 77.2 79.6 76.9 2.49

Naphthalene d8 % - - 60.8 70.4 70.4 69.3 73.3 60.8 70.4 73.3 68.8 4.73

Phenanthrene d10 % - - 75.3 82.7 79.3 77.5 80.3 75.3 79.3 82.7 79.0 2.80

B(a)P Total Potency Equivalent mg/kg - - <0.020 0.0310 0.0420 0.0260 0.0350 <0.0200 0.0310 0.0420 0.0308 0.00697

IACR (CCME) mg/kg - - 0.360 0.520 0.680 0.530 0.600 0.360 0.530 0.680 0.538 0.118

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.1: Sediment Data and Summary Statistics for Management Unit 1 Stations, RAEMP, 2019   

6-Sep-19 6-Sep-19 6-Sep-19 6-Sep-19

Moisture % - - 67.6 52.2 47.7 64.4 47.7 58.3 67.6 58.0 9.54

pH (1:2 soil:water) pH units - - 8.11 8.23 8.28 7.79 7.79 8.17 8.28 8.10 0.220

% Gravel (>2mm) % - - <1.0 <1.0 1.50 <1.0 <1.00 <1.00 1.50 1.12 -

% Sand (2.0mm - 0.063mm) % - - 37.3 49.7 52.0 50.2 37.3 50.0 52.0 47.3 6.74

% Sand (2.0mm - 1.0mm) % - - <1.0 <1.0 <1.0 1.90 <1.00 <1.00 1.90 1.23 -

% Sand (1.0mm - 0.50mm) % - - <1.0 <1.0 1.50 5.50 <1.00 1.25 5.50 2.25 2.45

% Sand (0.50mm - 0.25mm) % - - 3.30 5.30 9.60 17.2 3.30 7.45 17.2 8.85 6.16

% Sand (0.25mm - 0.125mm) % - - 15.9 21.5 20.5 13.2 13.2 18.2 21.5 17.8 3.91

% Sand (0.125mm - 0.063mm) % - - 16.1 20.9 19.4 12.4 12.4 17.8 20.9 17.2 3.78

% Silt (0.063mm - 0.004mm) % - - 58.6 47.2 43.1 45.7 43.1 46.4 58.6 48.7 6.85

% Silt (0.063mm - 0.0312mm) % - - 27.6 22.9 21.0 21.9 21.0 22.4 27.6 23.4 2.94

% Silt (0.0312mm - 0.004mm) % - - 31.0 24.3 22.1 23.8 22.1 24.0 31.0 25.3 3.91

% Clay (<4μm) % - - 5.80 4.40 3.70 4.00 3.70 4.20 5.80 4.47 0.929
Organic
Carbon

Total Organic Carbon % - - 8.18 6.30 6.39 7.41 6.30 6.90 8.18 7.07 0.895

Aluminum (Al) mg/kg - - 5,770 5,340 5,470 4,540 4,540 5,400 5,770 5,280 525

Antimony (Sb) mg/kg - - 0.370 0.420 0.450 0.400 0.370 0.410 0.450 0.410 0.0337

Arsenic (As) mg/kg 5.9 17 4.08 4.20 4.22 3.98 3.98 4.14 4.22 4.12 0.112

Barium (Ba) mg/kg - - 177 175 176 147 147 176 177 169 14.5

Beryllium (Be) mg/kg - - 0.440 0.460 0.470 0.430 0.430 0.450 0.470 0.450 0.0183

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 8.10 6.90 5.90 7.10 5.90 7.00 8.10 7.00 0.902

Cadmium (Cd) mg/kg 0.6 3.5 1.58 1.52 1.48 1.52 1.48 1.52 1.58 1.52 0.0412

Calcium (Ca) mg/kg - - 62,100 74,700 68,700 68,300 62,100 68,500 74,700 68,400 5,150

Chromium (Cr) mg/kg 37.3 90 9.81 9.51 9.29 7.64 7.64 9.40 9.81 9.06 0.972

Cobalt (Co) mg/kg - - 6.45 5.59 5.40 5.50 5.40 5.54 6.45 5.74 0.483

Copper (Cu) mg/kg 35.7 197 11.4 10.0 10.3 10.3 10.0 10.3 11.4 10.5 0.616

Iron (Fe) mg/kg 21,200 43,766 12,400 12,500 12,700 14,000 12,400 12,600 14,000 12,900 744

Lead (Pb) mg/kg 35 91 7.01 6.94 6.86 6.90 6.86 6.92 7.01 6.93 0.0640

Lithium (Li) mg/kg - - 7.60 7.90 7.90 6.40 6.40 7.75 7.90 7.45 0.714

Magnesium (Mg) mg/kg - - 14,000 13,600 13,000 10,100 10,100 13,300 14,000 12,700 1,770

Manganese (Mn) mg/kg 460 1100 653 585 564 588 564 586 653 598 38.5

Mercury (Hg) mg/kg 0.17 0.486 0.0395 0.0382 0.0407 0.0317 0.0317 0.0388 0.0407 0.0375 0.00402

Molybdenum (Mo) mg/kg - - 1.07 1.14 1.14 1.16 1.07 1.14 1.16 1.13 0.0395

Nickel (Ni) mg/kg 16 75 44.6 42.5 42.0 41.9 41.9 42.2 44.6 42.8 1.26

Phosphorus (P) mg/kg - - 1,250 1,270 1,330 1,180 1,180 1,260 1,330 1,260 61.8

Potassium (K) mg/kg - - 1,310 1,270 1,230 970 970 1,250 1,310 1,200 154

Selenium (Se) mg/kg 2 2 2.16 2.79 2.04 2.34 2.04 2.25 2.79 2.33 0.329

Silver (Ag) mg/kg 0.5 - 0.170 0.150 0.150 0.150 0.150 0.150 0.170 0.155 0.0100

Sodium (Na) mg/kg - - 80.0 74.0 72.0 69.0 69.0 73.0 80.0 73.8 4.65

Strontium (Sr) mg/kg - - 61.1 67.5 69.5 63.9 61.1 65.7 69.5 65.5 3.74

Sulfur (S) mg/kg - - <1000 <1000 <1000 1,000 <1,000 <1,000 1,000 1,000 -

Thallium (Tl) mg/kg - - 0.128 0.166 0.161 0.123 0.123 0.145 0.166 0.145 0.0221

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 17.9 14.1 16.3 13.2 13.2 15.2 17.9 15.4 2.13

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.897 1.00 0.982 1.00 0.897 0.991 1.00 0.970 0.0492

Vanadium (V) mg/kg - - 22.9 22.6 22.9 21.4 21.4 22.8 22.9 22.4 0.714

Zinc (Zn) mg/kg 123 315 125 116 119 127 116 122 127 122 5.12

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.088 <0.068 <0.049 <0.064 <0.0490 <0.0680 <0.0880 <0.0490 -

Acenaphthylene mg/kg 0.0059 0.128 <0.013 <0.010 <0.0070 <0.010 <0.00700 <0.0100 <0.0130 <0.00700 -

Acridine mg/kg - - <0.015 <0.010 <0.010 <0.013 <0.0100 <0.0130 <0.0150 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.010 <0.010 <0.0060 <0.0080 <0.00600 <0.0100 <0.0100 <0.00600 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.060 <0.040 <0.040 <0.050 <0.0400 <0.0500 <0.0600 <0.0400 -

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0280 0.0210 0.0180 0.0220 0.0180 0.0215 0.0280 0.0222 0.00419

Benzo(b&j)fluoranthene mg/kg - - 0.0840 0.0610 0.0530 0.0670 0.0530 0.0640 0.0840 0.0662 0.0131

Benzo(e)pyrene mg/kg - - 0.0910 0.0680 0.0600 0.0760 0.0600 0.0720 0.0910 0.0738 0.0132

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0380 0.0240 0.0210 0.0240 0.0210 0.0240 0.0380 0.0268 0.00763

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.015 <0.010 <0.010 <0.013 <0.0100 <0.0130 <0.0150 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.221 0.171 0.137 0.181 0.137 0.176 0.221 0.178 0.0346

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.020 <0.014 <0.012 <0.016 <0.0120 <0.0160 <0.0200 <0.0120 -

Fluoranthene mg/kg 0.111 2.355 0.0390 0.0310 0.0250 0.0330 0.0250 0.0320 0.0390 0.0320 0.00577

Fluorene mg/kg 0.021 0.144 0.216 0.162 0.110 0.152 0.110 0.157 0.216 0.160 0.0436

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.015 <0.010 <0.010 <0.013 <0.0100 <0.0130 <0.0150 <0.0100 -

1-Methylnaphthalene mg/kg - - 1.02 0.773 0.549 0.722 0.549 0.748 1.02 0.766 0.195

2-Methylnaphthalene mg/kg 0.0202 0.201 1.70 1.35 0.925 1.20 0.925 1.27 1.70 1.29 0.323

Naphthalene mg/kg 0.0346 0.391 0.470 0.413 0.262 0.333 0.262 0.373 0.470 0.370 0.0911

Perylene mg/kg - - <0.015 <0.010 <0.010 <0.013 <0.0100 <0.0130 <0.0150 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.885 0.665 0.478 0.639 0.478 0.652 0.885 0.667 0.167

Pyrene mg/kg 0.053 0.875 0.0740 0.0550 0.0470 0.0550 0.0470 0.0550 0.0740 0.0578 0.0115

Quinoline mg/kg - - <0.015 <0.010 <0.010 <0.013 <0.0100 <0.0130 <0.0150 <0.0100 -

Acenaphthene d10 % - - 100.3 97.1 94.5 107.8 94.5 98.7 108 99.9 5.76

Chrysene d12 % - - 106.2 104.5 112.8 126.1 104 110 126 112 9.81

Naphthalene d8 % - - 98.6 96.4 90.6 102.7 90.6 97.5 103 97.1 5.04

Phenanthrene d10 % - - 105.8 103.3 97.1 114.7 97.1 105 115 105 7.30

B(a)P Total Potency Equivalent mg/kg - - 0.0530 0.0390 0.0340 0.0430 0.0340 0.0410 0.0530 0.0422 0.00806

IACR (CCME) mg/kg - - 0.890 0.650 0.570 0.720 0.570 0.685 0.890 0.708 0.136

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.1: Sediment Data and Summary Statistics for Management Unit 1 Stations, RAEMP, 2019   

7-Sep-19 7-Sep-19 7-Sep-19 7-Sep-19 7-Sep-19

Moisture % - - 49.4 48.6 50.5 44.0 48.4 44.0 48.6 50.5 48.2 2.48

pH (1:2 soil:water) pH units - - 8.15 8.11 8.15 8.14 8.16 8.11 8.15 8.16 8.14 0.0192

% Gravel (>2mm) % - - <1.0 1.10 <1.0 <1.0 <1.0 <1.00 <1.00 1.10 1.02 -

% Sand (2.0mm - 0.063mm) % - - 49.5 56.6 42.5 45.7 34.2 34.2 45.7 56.6 45.7 8.30

% Sand (2.0mm - 1.0mm) % - - 1.00 1.00 <1.0 4.70 <1.0 <1.00 1.00 4.70 1.74 1.81

% Sand (1.0mm - 0.50mm) % - - 1.70 2.70 <1.0 5.20 <1.0 <1.00 1.70 5.20 2.32 1.66

% Sand (0.50mm - 0.25mm) % - - 9.70 18.0 5.70 5.20 4.50 4.50 5.70 18.0 8.62 5.62

% Sand (0.25mm - 0.125mm) % - - 20.8 24.2 21.1 12.6 16.2 12.6 20.8 24.2 19.0 4.57

% Sand (0.125mm - 0.063mm) % - - 16.3 10.7 13.7 18.0 11.5 10.7 13.7 18.0 14.0 3.10

% Silt (0.063mm - 0.004mm) % - - 45.1 38.3 53.5 48.9 61.7 38.3 48.9 61.7 49.5 8.80

% Silt (0.063mm - 0.0312mm) % - - 21.0 17.9 25.1 23.5 28.5 17.9 23.5 28.5 23.2 4.02

% Silt (0.0312mm - 0.004mm) % - - 24.1 20.4 28.4 25.4 33.2 20.4 25.4 33.2 26.3 4.81

% Clay (<4μm) % - - 4.80 4.00 5.50 4.50 5.00 4.00 4.80 5.50 4.76 0.559
Organic
Carbon

Total Organic Carbon % - - 5.89 4.88 5.75 5.47 5.64 4.88 5.64 5.89 5.53 0.392

Aluminum (Al) mg/kg - - 6,820 5,900 6,070 6,150 6,780 5,900 6,150 6,820 6,340 426

Antimony (Sb) mg/kg - - 0.610 0.550 0.570 0.640 0.600 0.550 0.600 0.640 0.594 0.0351

Arsenic (As) mg/kg 5.9 17 4.81 4.61 4.54 5.12 4.88 4.54 4.81 5.12 4.79 0.230

Barium (Ba) mg/kg - - 181 159 165 169 169 159 169 181 169 8.05

Beryllium (Be) mg/kg - - 0.560 0.520 0.500 0.510 0.490 0.490 0.510 0.560 0.516 0.0270

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.10 6.30 5.90 5.40 6.30 5.40 6.30 7.10 6.20 0.624

Cadmium (Cd) mg/kg 0.6 3.5 1.28 1.08 1.16 1.15 1.24 1.08 1.16 1.28 1.18 0.0789

Calcium (Ca) mg/kg - - 48,800 44,100 47,100 41,500 44,000 41,500 44,100 48,800 45,100 2,870

Chromium (Cr) mg/kg 37.3 90 12.4 10.3 10.8 11.1 11.6 10.3 11.1 12.4 11.2 0.802

Cobalt (Co) mg/kg - - 5.28 4.94 5.17 4.96 5.27 4.94 5.17 5.28 5.12 0.165

Copper (Cu) mg/kg 35.7 197 11.6 10.3 10.8 11.6 11.8 10.3 11.6 11.8 11.2 0.642

Iron (Fe) mg/kg 21,200 43,766 14,200 13,500 12,700 13,900 13,100 12,700 13,500 14,200 13,500 602

Lead (Pb) mg/kg 35 91 7.35 7.14 7.25 7.69 7.45 7.14 7.35 7.69 7.38 0.210

Lithium (Li) mg/kg - - 9.00 8.20 8.30 7.60 7.80 7.60 8.20 9.00 8.18 0.540

Magnesium (Mg) mg/kg - - 12,700 11,400 12,400 12,100 13,300 11,400 12,400 13,300 12,400 705

Manganese (Mn) mg/kg 460 1100 564 513 518 455 552 455 518 564 520 42.5

Mercury (Hg) mg/kg 0.17 0.486 0.0373 0.0376 0.0402 0.0427 0.0387 0.0373 0.0387 0.0427 0.0393 0.00221

Molybdenum (Mo) mg/kg - - 1.42 1.27 1.41 1.26 1.41 1.26 1.41 1.42 1.35 0.0814

Nickel (Ni) mg/kg 16 75 36.7 31.1 33.2 29.7 33.4 29.7 33.2 36.7 32.8 2.66

Phosphorus (P) mg/kg - - 1,400 1,460 1,400 1,390 1,450 1,390 1,400 1,460 1,420 32.4

Potassium (K) mg/kg - - 1,790 1,350 1,390 1,350 1,460 1,350 1,390 1,790 1,470 186

Selenium (Se) mg/kg 2 2 1.90 1.76 2.02 2.73 1.99 1.76 1.99 2.73 2.08 0.377

Silver (Ag) mg/kg 0.5 - 0.180 0.150 0.170 0.180 0.190 0.150 0.180 0.190 0.174 0.0152

Sodium (Na) mg/kg - - 74.0 70.0 71.0 82.0 72.0 70.0 72.0 82.0 73.8 4.82

Strontium (Sr) mg/kg - - 64.1 59.1 60.4 57.9 58.8 57.9 59.1 64.1 60.1 2.43

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.190 0.167 0.175 0.173 0.189 0.167 0.175 0.190 0.179 0.0102

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 20.7 23.2 15.9 22.2 21.9 15.9 21.9 23.2 20.8 2.87

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.991 0.982 1.02 0.962 1.02 0.962 0.991 1.02 0.995 0.0251

Vanadium (V) mg/kg - - 29.9 25.5 25.8 27.0 27.4 25.5 27.0 29.9 27.1 1.75

Zinc (Zn) mg/kg 123 315 111 101 101 105 102 101 102 111 104 4.24

Zirconium (Zr) mg/kg - - 1.00 1.10 1.10 1.20 1.30 1.00 1.10 1.30 1.14 0.114

Acenaphthene mg/kg 0.0067 0.0889 <0.038 <0.025 <0.045 <0.028 <0.035 <0.0250 <0.0350 <0.0450 <0.0250 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0060 <0.0050 <0.0050 <0.00500 <0.00500 <0.00600 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0060 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00600 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.030 <0.020 <0.030 <0.020 <0.030 <0.0200 <0.0300 <0.0300 <0.0200 -

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0130 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 0.0130 0.0106 -

Benzo(b&j)fluoranthene mg/kg - - 0.0490 0.0330 0.0340 0.0350 0.0330 0.0330 0.0340 0.0490 0.0368 0.00687

Benzo(e)pyrene mg/kg - - 0.0510 0.0350 0.0350 0.0360 0.0350 0.0350 0.0350 0.0510 0.0384 0.00706

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0220 0.0150 0.0150 0.0140 0.0170 0.0140 0.0150 0.0220 0.0166 0.00321

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.136 0.0970 0.104 0.101 0.100 0.0970 0.101 0.136 0.108 0.0161

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.012 <0.0090 <0.0090 <0.0080 <0.010 <0.00800 <0.00900 <0.0120 <0.00800 -

Fluoranthene mg/kg 0.111 2.355 0.0220 0.0160 0.0200 0.0170 0.0200 0.0160 0.0200 0.0220 0.0190 0.00245

Fluorene mg/kg 0.021 0.144 0.0870 0.0610 0.0730 0.0590 0.0780 0.0590 0.0730 0.0870 0.0716 0.0117

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.390 0.265 0.440 0.298 0.320 0.265 0.320 0.440 0.343 0.0712

2-Methylnaphthalene mg/kg 0.0202 0.201 0.647 0.431 0.702 0.497 0.521 0.431 0.521 0.702 0.560 0.112

Naphthalene mg/kg 0.0346 0.391 0.179 0.123 0.247 0.145 0.151 0.123 0.151 0.247 0.169 0.0480

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.481 0.360 0.446 0.365 0.379 0.360 0.379 0.481 0.406 0.0542

Pyrene mg/kg 0.053 0.875 0.0390 0.0280 0.0310 0.0290 0.0320 0.0280 0.0310 0.0390 0.0318 0.00432

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 83.4 80.7 89.5 72.5 80.6 72.5 80.7 89.5 81.3 6.12

Chrysene d12 % - - 102.6 107.9 98.3 88.2 91.1 88.2 98.3 108 97.6 8.10

Naphthalene d8 % - - 68.3 68.1 82.7 62.5 64.3 62.5 68.1 82.7 69.2 7.96

Phenanthrene d10 % - - 99.1 105 95.1 85.1 94.5 85.1 95.1 105 95.8 7.28

B(a)P Total Potency Equivalent mg/kg - - 0.0280 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 0.0280 0.0216 -

IACR (CCME) mg/kg - - 0.520 0.350 0.370 0.360 0.370 0.350 0.370 0.520 0.394 0.0709

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.1: Sediment Data and Summary Statistics for Management Unit 1 Stations, RAEMP, 2019   

 RG_FO22

16-Sep-19 16-Sep-19 16-Sep-19 16-Sep-19 16-Sep-19

Moisture % - - 49.0 37.2 48.4 57.5 48.4 37.2 48.4 57.5 48.1 7.21

pH (1:2 soil:water) pH units - - 7.94 8.06 7.95 7.97 7.88 7.88 7.95 8.06 7.96 0.0652

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 57.4 65.3 48.0 49.9 53.4 48.0 53.4 65.3 54.8 6.88

% Sand (2.0mm - 1.0mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (1.0mm - 0.50mm) % - - 2.40 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 2.40 1.28 -

% Sand (0.50mm - 0.25mm) % - - 10.6 8.30 2.10 8.20 6.20 2.10 8.20 10.6 7.08 3.19

% Sand (0.25mm - 0.125mm) % - - 23.3 36.1 20.5 23.6 26.1 20.5 23.6 36.1 25.9 6.03

% Sand (0.125mm - 0.063mm) % - - 20.1 18.9 23.4 16.1 19.1 16.1 19.1 23.4 19.5 2.63

% Silt (0.063mm - 0.004mm) % - - 39.7 33.3 50.8 47.6 43.8 33.3 43.8 50.8 43.0 6.85

% Silt (0.063mm - 0.0312mm) % - - 19.5 17.2 25.6 22.5 21.6 17.2 21.6 25.6 21.3 3.16

% Silt (0.0312mm - 0.004mm) % - - 20.2 16.1 25.2 25.1 22.2 16.1 22.2 25.2 21.8 3.80

% Clay (<4μm) % - - 3.40 2.80 3.00 3.80 3.60 2.80 3.40 3.80 3.32 0.415
Organic
Carbon

Total Organic Carbon % - - 4.68 4.78 5.87 6.23 6.43 4.68 5.87 6.43 5.60 0.818

Aluminum (Al) mg/kg - - 8,980 8,390 7,790 8,130 7,080 7,080 8,130 8,980 8,070 706

Antimony (Sb) mg/kg - - 0.510 0.510 0.560 0.600 0.590 0.510 0.560 0.600 0.554 0.0428

Arsenic (As) mg/kg 5.9 17 7.28 5.65 5.67 6.52 5.99 5.65 5.99 7.28 6.22 0.688

Barium (Ba) mg/kg - - 305 224 221 303 227 221 227 305 256 43.9

Beryllium (Be) mg/kg - - 0.600 0.560 0.590 0.640 0.620 0.560 0.600 0.640 0.602 0.0303

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.80 6.40 5.90 6.20 5.30 5.30 6.20 7.80 6.32 0.926

Cadmium (Cd) mg/kg 0.6 3.5 1.12 1.08 1.31 1.45 1.47 1.08 1.31 1.47 1.29 0.181

Calcium (Ca) mg/kg - - 42,400 38,000 47,000 51,800 49,700 38,000 47,000 51,800 45,800 5,590

Chromium (Cr) mg/kg 37.3 90 15.2 14.1 13.7 14.3 13.4 13.4 14.1 15.2 14.1 0.688

Cobalt (Co) mg/kg - - 4.99 6.07 6.31 6.47 6.86 4.99 6.31 6.86 6.14 0.704

Copper (Cu) mg/kg 35.7 197 12.7 12.6 14.8 15.8 16.1 12.6 14.8 16.1 14.4 1.67

Iron (Fe) mg/kg 21,200 43,766 34,500 16,100 15,800 24,300 17,200 15,800 17,200 34,500 21,600 8,010

Lead (Pb) mg/kg 35 91 8.58 8.44 9.20 9.94 9.87 8.44 9.20 9.94 9.21 0.700

Lithium (Li) mg/kg - - 8.80 8.10 9.20 9.10 9.10 8.10 9.10 9.20 8.86 0.451

Magnesium (Mg) mg/kg - - 14,700 14,400 16,100 16,200 16,400 14,400 16,100 16,400 15,600 934

Manganese (Mn) mg/kg 460 1100 346 442 507 470 590 346 470 590 471 89.3

Mercury (Hg) mg/kg 0.17 0.486 0.0403 0.0339 0.0433 0.0450 0.0401 0.0339 0.0403 0.0450 0.0405 0.00424

Molybdenum (Mo) mg/kg - - 1.39 1.33 1.46 1.67 1.49 1.33 1.46 1.67 1.47 0.129

Nickel (Ni) mg/kg 16 75 25.7 26.8 30.5 33.4 33.0 25.7 30.5 33.4 29.9 3.52

Phosphorus (P) mg/kg - - 1,930 1,980 1,750 1,930 1,950 1,750 1,930 1,980 1,910 90.7

Potassium (K) mg/kg - - 1,870 1,700 1,430 1,470 1,290 1,290 1,470 1,870 1,550 231

Selenium (Se) mg/kg 2 2 2.73 1.79 3.09 3.34 2.84 1.79 2.84 3.34 2.76 0.590

Silver (Ag) mg/kg 0.5 - 0.150 0.130 0.190 0.200 0.200 0.130 0.190 0.200 0.174 0.0321

Sodium (Na) mg/kg - - 87.0 83.0 84.0 88.0 86.0 83.0 86.0 88.0 85.6 2.07

Strontium (Sr) mg/kg - - 68.9 63.7 67.3 72.9 69.0 63.7 68.9 72.9 68.4 3.32

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.201 0.187 0.206 0.215 0.204 0.187 0.204 0.215 0.203 0.0102

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 12.6 11.2 13.3 11.0 11.4 11.0 11.4 13.3 11.9 1.00

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.963 0.951 0.998 1.02 1.04 0.951 0.998 1.04 0.994 0.0375

Vanadium (V) mg/kg - - 35.3 33.8 31.3 33.3 31.1 31.1 33.3 35.3 33.0 1.77

Zinc (Zn) mg/kg 123 315 110 111 117 127 124 110 117 127 118 7.60

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.020 <0.011 <0.017 <0.022 <0.020 <0.0110 <0.0200 <0.0220 <0.0110 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.030 <0.014 <0.037 <0.036 <0.032 <0.0140 <0.0320 <0.0370 <0.0140 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0110 <0.010 0.0170 0.0190 0.0140 <0.0100 0.0140 0.0190 0.0142 0.00370

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 0.0140 0.0210 0.0120 <0.0100 0.0120 0.0210 0.0134 0.00427

Benzo(b&j)fluoranthene mg/kg - - 0.0250 0.0120 0.0420 0.0450 0.0330 0.0120 0.0330 0.0450 0.0314 0.0134

Benzo(e)pyrene mg/kg - - 0.0270 0.0130 0.0450 0.0530 0.0370 0.0130 0.0370 0.0530 0.0350 0.0156

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0520 0.0300 0.0840 0.0870 0.0690 0.0300 0.0690 0.0870 0.0644 0.0237

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0060 <0.0050 <0.0055 <0.0050 <0.0050 <0.00500 <0.00500 <0.00600 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 0.0110 0.0110 <0.010 <0.0100 <0.0100 0.0110 0.0104 -

Fluorene mg/kg 0.021 0.144 0.0400 0.0180 0.0450 0.0580 0.0450 0.0180 0.0450 0.0580 0.0412 0.0146

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.236 0.112 0.203 0.280 0.220 0.112 0.220 0.280 0.210 0.0619

2-Methylnaphthalene mg/kg 0.0202 0.201 0.372 0.180 0.338 0.475 0.371 0.180 0.371 0.475 0.347 0.107

Naphthalene mg/kg 0.0346 0.391 0.122 0.0630 0.0900 0.124 0.109 0.0630 0.109 0.124 0.102 0.0255

Perylene mg/kg - - 0.0130 <0.010 0.0430 0.0270 0.0230 <0.0100 0.0230 0.0430 0.0232 0.0128

Phenanthrene mg/kg 0.0419 0.515 0.212 0.114 0.244 0.259 0.223 0.114 0.223 0.259 0.210 0.0569

Pyrene mg/kg 0.053 0.875 0.0160 0.0100 0.0190 0.0200 0.0170 0.0100 0.0170 0.0200 0.0164 0.00391

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 80.8 82.1 76.4 89.7 85.6 76.4 82.1 89.7 82.9 5.02

Chrysene d12 % - - 86.6 82.4 113.9 115.4 115 82.4 114 115 103 16.7

Naphthalene d8 % - - 83.2 85.1 67.6 76.1 75.4 67.6 76.1 85.1 77.5 6.98

Phenanthrene d10 % - - 84.4 88.4 104.9 96.9 97.7 84.4 96.9 105 94.5 8.11

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 0.0240 0.0320 0.0210 <0.0200 0.0210 0.0320 0.0234 0.00522

IACR (CCME) mg/kg - - 0.270 0.160 0.440 0.480 0.360 0.160 0.360 0.480 0.342 0.130

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.1: Sediment Data and Summary Statistics for Management Unit 1 Stations, RAEMP, 2019   

15-Sep-19 15-Sep-19 15-Sep-19 15-Sep-19 15-Sep-19

Moisture % - - 74.6 50.3 70.4 65.1 80.3 50.3 70.4 80.3 68.1 11.4

pH (1:2 soil:water) pH units - - 7.16 7.89 7.58 7.68 7.73 7.16 7.68 7.89 7.61 0.274

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.0 2.60 <1.00 <1.00 2.60 1.32 -

% Sand (2.0mm - 0.063mm) % - - 18.9 53.0 17.7 31.6 39.4 17.7 31.6 53.0 32.1 14.8

% Sand (2.0mm - 1.0mm) % - - <1.0 1.00 <1.0 <1.0 1.70 <1.00 <1.00 1.70 1.14 0.396

% Sand (1.0mm - 0.50mm) % - - <1.0 3.90 <1.0 1.60 2.20 <1.00 1.60 3.90 1.94 1.09

% Sand (0.50mm - 0.25mm) % - - <1.0 8.60 <1.0 4.80 8.10 <1.00 4.80 8.60 4.70 2.14

% Sand (0.25mm - 0.125mm) % - - 5.00 19.7 2.70 8.90 15.5 2.70 8.90 19.7 10.4 7.13

% Sand (0.125mm - 0.063mm) % - - 10.9 19.8 12.0 15.3 11.9 10.9 12.0 19.8 14.0 3.65

% Silt (0.063mm - 0.004mm) % - - 76.5 42.4 77.7 63.7 52.8 42.4 63.7 77.7 62.6 15.2

% Silt (0.063mm - 0.0312mm) % - - 35.3 20.6 34.5 29.6 24.1 20.6 29.6 35.3 28.8 6.42

% Silt (0.0312mm - 0.004mm) % - - 41.2 21.8 43.2 34.1 28.7 21.8 34.1 43.2 33.8 8.85

% Clay (<4μm) % - - 5.80 3.60 7.40 4.90 5.20 3.60 5.20 7.40 5.38 1.39
Organic
Carbon

Total Organic Carbon % - - 6.20 5.07 8.25 7.47 6.46 5.07 6.46 8.25 6.69 1.22

Aluminum (Al) mg/kg - - 11,600 8,210 6,780 7,490 7,090 6,780 7,490 11,600 8,230 1,960

Antimony (Sb) mg/kg - - 0.350 0.610 0.540 0.680 0.640 0.350 0.610 0.680 0.564 0.130

Arsenic (As) mg/kg 5.9 17 5.50 6.20 5.64 7.05 6.38 5.50 6.20 7.05 6.15 0.622

Barium (Ba) mg/kg - - 220 218 207 260 231 207 220 260 227 20.2

Beryllium (Be) mg/kg - - 0.740 0.630 0.590 0.710 0.610 0.590 0.630 0.740 0.656 0.0654

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 11.0 8.30 7.80 7.50 16.2 7.50 8.30 16.2 10.2 3.65

Cadmium (Cd) mg/kg 0.6 3.5 0.938 1.11 1.63 1.60 1.37 0.938 1.37 1.63 1.33 0.303

Calcium (Ca) mg/kg - - 44,800 50,800 60,400 65,800 62,400 44,800 60,400 65,800 56,800 8,740

Chromium (Cr) mg/kg 37.3 90 15.9 13.8 11.9 13.3 12.3 11.9 13.3 15.9 13.4 1.57

Cobalt (Co) mg/kg - - 5.74 5.40 5.76 6.87 6.34 5.40 5.76 6.87 6.02 0.582

Copper (Cu) mg/kg 35.7 197 15.2 11.6 14.9 15.8 13.2 11.6 14.9 15.8 14.1 1.72

Iron (Fe) mg/kg 21,200 43,766 19,100 16,200 15,800 19,400 17,400 15,800 17,400 19,400 17,600 1,640

Lead (Pb) mg/kg 35 91 12.5 9.19 9.48 10.8 9.82 9.19 9.82 12.5 10.4 1.34

Lithium (Li) mg/kg - - 16.8 10.3 10.1 10.9 10.1 10.1 10.3 16.8 11.6 2.90

Magnesium (Mg) mg/kg - - 11,900 14,500 15,200 16,700 15,200 11,900 15,200 16,700 14,700 1,760

Manganese (Mn) mg/kg 460 1100 172 500 556 1,090 630 172 556 1,090 590 330

Mercury (Hg) mg/kg 0.17 0.486 0.0403 0.0298 0.0484 0.0456 0.0365 0.0298 0.0403 0.0484 0.0401 0.00739

Molybdenum (Mo) mg/kg - - 1.08 1.36 1.22 1.42 1.33 1.08 1.33 1.42 1.28 0.134

Nickel (Ni) mg/kg 16 75 22.4 26.3 34.8 29.9 33.6 22.4 29.9 34.8 29.4 5.14

Phosphorus (P) mg/kg - - 1,550 1,900 1,590 1,990 1,940 1,550 1,900 1,990 1,790 207

Potassium (K) mg/kg - - 2,350 1,820 1,360 1,550 1,490 1,360 1,550 2,350 1,710 393

Selenium (Se) mg/kg 2 2 2.27 4.02 9.04 6.41 3.64 2.27 4.02 9.04 5.08 2.67

Silver (Ag) mg/kg 0.5 - 0.170 0.170 0.260 0.250 0.200 0.170 0.200 0.260 0.210 0.0430

Sodium (Na) mg/kg - - 98.0 92.0 91.0 106 97.0 91.0 97.0 106 96.8 5.97

Strontium (Sr) mg/kg - - 64.8 75.2 66.0 80.8 75.3 64.8 75.2 80.8 72.4 6.81

Sulfur (S) mg/kg - - 2,200 <1000 1700 1,100 1,000 <1,000 1,100 2,200 1,400 551

Thallium (Tl) mg/kg - - 0.256 0.196 0.174 0.181 0.172 0.172 0.181 0.256 0.196 0.0349

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 7.70 12.7 9.60 17.7 16.9 7.70 12.7 17.7 12.9 4.39

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.972 1.15 1.11 1.29 1.13 0.972 1.13 1.29 1.13 0.113

Vanadium (V) mg/kg - - 24.3 31.7 25.0 29.7 28.5 24.3 28.5 31.7 27.8 3.14

Zinc (Zn) mg/kg 123 315 120 113 129 130 128 113 128 130 124 7.31

Zirconium (Zr) mg/kg - - 1.30 <1.0 1.10 1.30 1.00 <1.00 1.10 1.30 1.14 0.157

Acenaphthene mg/kg 0.0067 0.0889 <0.010 <0.0080 <0.022 <0.012 <0.011 <0.00800 <0.0110 <0.0220 <0.00800 -

Acenaphthylene mg/kg 0.0059 0.128 <0.010 <0.0050 <0.0065 <0.0070 <0.0050 <0.00500 <0.00650 <0.0100 <0.00500 -

Acridine mg/kg - - <0.020 <0.010 <0.016 <0.014 <0.010 <0.0100 <0.0140 <0.0200 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0080 <0.0040 <0.0064 <0.0056 <0.0040 <0.00400 <0.00560 <0.00800 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.020 <0.010 0.0230 <0.014 <0.010 <0.0100 <0.0140 0.0230 0.0126 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.020 <0.010 <0.016 <0.014 <0.010 <0.0100 <0.0140 <0.0200 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.020 0.0140 0.0390 0.0200 0.0170 0.0140 0.0170 0.0390 0.0211 0.0107

Benzo(e)pyrene mg/kg - - <0.020 0.0140 0.0340 0.0190 0.0160 0.0140 0.0160 0.0340 0.0199 0.00852

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.020 <0.010 <0.016 <0.014 <0.010 <0.0100 <0.0140 <0.0200 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.020 <0.010 <0.016 <0.014 <0.010 <0.0100 <0.0140 <0.0200 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0420 0.0310 0.0780 0.0440 0.0370 0.0310 0.0420 0.0780 0.0464 0.0184

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.010 <0.0050 <0.0080 <0.0070 <0.0050 <0.00500 <0.00700 <0.0100 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.020 <0.010 0.0290 <0.014 0.0110 <0.0100 0.0110 0.0290 0.0142 0.0102

Fluorene mg/kg 0.021 0.144 <0.020 0.0180 0.0550 0.0280 0.0210 0.0180 0.0210 0.0550 0.0280 0.0161

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.020 <0.010 <0.016 <0.014 <0.010 <0.0100 <0.0140 <0.0200 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0450 0.103 0.271 0.133 0.110 0.0450 0.110 0.271 0.132 0.0840

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0840 0.165 0.449 0.218 0.180 0.0840 0.180 0.449 0.219 0.137

Naphthalene mg/kg 0.0346 0.391 0.0330 0.0560 0.148 0.0730 0.0620 0.0330 0.0620 0.148 0.0744 0.0437

Perylene mg/kg - - 0.0290 <0.010 0.0230 0.0170 0.0110 <0.0100 0.0170 0.0290 0.0180 0.00808

Phenanthrene mg/kg 0.0419 0.515 0.0870 0.109 0.266 0.150 0.122 0.0870 0.122 0.266 0.147 0.0704

Pyrene mg/kg 0.053 0.875 <0.020 0.0120 0.0380 0.0160 0.0140 0.0120 0.0140 0.0380 0.0188 0.0113

Quinoline mg/kg - - <0.020 <0.010 <0.016 <0.014 <0.010 <0.0100 <0.0140 <0.0200 <0.0100 -

Acenaphthene d10 % - - 73.9 73.3 81.6 70.4 73.3 70.4 73.3 81.6 74.5 4.20

Chrysene d12 % - - 88.9 84.9 89.5 86.9 86.8 84.9 86.9 89.5 87.4 1.84

Naphthalene d8 % - - 70.9 72.2 78.9 65.9 72.2 65.9 72.2 78.9 72.0 4.64

Phenanthrene d10 % - - 83.1 80.5 86.6 82.5 82.3 80.5 82.5 86.6 83.0 2.23

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 0.0210 <0.020 <0.020 <0.0200 <0.0200 0.0210 0.0202 -

IACR (CCME) mg/kg - - 0.230 0.170 0.440 0.250 0.190 0.170 0.230 0.440 0.256 0.108

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.

Physical
Tests

Particle
Size

Metals 
(1 mm 

fraction)

PAHs
(1 mm 

fraction)

RG_FODG
H

Rep5

 RG_FODGH

Min Median Max Mean
Standard 
Deviation

RG_FODG
H

Rep1

RG_FODG
H

Rep2

RG_FODG
H

Rep3

RG_FODG
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Rep4Parameter Units
Lower 
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Upper 
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Table C.2: Sediment Summary Stats and Data for Management Unit 1, RAEMP   

6-Sep-18 6-Sep-18 6-Sep-18

Moisture % - - 35.1 38.7 31.6 31.6 35.1 38.7 35.1 3.55

pH (1:2 soil:water) pH units - - 8.28 8.09 8.78 8.09 8.28 8.78 8.38 0.356

% Gravel (>2mm) % - - 2.50 33.0 46.2 2.50 33.0 46.2 27.2 22.4

% Sand (2.0mm - 0.063mm) % - - 74.9 36.7 43.0 36.7 43.0 74.9 51.5 20.5

% Sand (2.00mm - 1.00mm) % - - 1.50 2.20 2.10 1.50 2.10 2.20 1.93 0.379

% Sand (1.00mm - 0.50mm) % - - 6.60 4.50 5.20 4.50 5.20 6.60 5.43 1.07

% Sand (0.50mm - 0.25mm) % - - 27.8 8.00 17.1 8.00 17.1 27.8 17.6 9.91

% Sand (0.25mm - 0.125mm) % - - 26.9 10.1 13.1 10.1 13.1 26.9 16.7 8.96

% Sand (0.125mm - 0.063mm) % - - 12.1 11.9 5.50 5.50 11.9 12.1 9.83 3.75

% Silt (0.063mm - 0.004mm) % - - 20.2 27.5 9.50 9.50 20.2 27.5 19.1 9.05

% Silt (0.063mm - 0.0312mm) % - - 9.60 12.7 4.60 4.60 9.60 12.7 8.97 4.09

% Silt (0.0312mm - 0.004mm) % - - 10.6 14.8 4.90 4.90 10.6 14.8 10.1 4.97

% Clay (<4μm) % - - 2.40 2.80 1.30 1.30 2.40 2.80 2.17 0.777

Texture - - - Loamy sand Sandy loam Loamy sand - - - - -

Organic
Carbon

Total Organic Carbon % - - 5.20 6.00 4.70 4.70 5.20 6.00 5.30 0.656

Aluminum (Al) mg/kg - - 2,700 4,780 2,300 2,300 2,700 4,780 3,260 1,330

Antimony (Sb) mg/kg - - 0.110 0.120 0.110 0.110 0.110 0.120 0.113 0.00577

Arsenic (As) mg/kg 5.9 17 1.77 2.22 1.85 1.77 1.85 2.22 1.95 0.240

Barium (Ba) mg/kg - - 24.4 37.2 18.2 18.2 24.4 37.2 26.6 9.69

Beryllium (Be) mg/kg - - 0.150 0.230 0.140 0.140 0.150 0.230 0.173 0.0493

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - <5.0 <5.0 <5.0 <5.00 <5.00 <5.00 <5.00 -

Cadmium (Cd) mg/kg 0.6 3.5 0.317 0.420 0.294 0.294 0.317 0.420 0.344 0.0671

Calcium (Ca) mg/kg - - 293,000 211,000 322,000 211,000 293,000 322,000 275,000 57,600

Chromium (Cr) mg/kg 37.3 90 8.45 12.6 21.3 8.45 12.6 21.3 14.1 6.56

Cobalt (Co) mg/kg - - 1.57 2.24 1.39 1.39 1.57 2.24 1.73 0.448

Copper (Cu) mg/kg 35.7 197 2.08 3.33 2.01 2.01 2.08 3.33 2.47 0.743

Iron (Fe) mg/kg 21,200 43,766 4,010 5,900 3,850 3,850 4,010 5,900 4,590 1,140

Lead (Pb) mg/kg 35 91 2.39 3.23 1.96 1.96 2.39 3.23 2.53 0.646

Lithium (Li) mg/kg - - 9.00 12.5 8.40 8.40 9.00 12.5 9.97 2.21

Magnesium (Mg) mg/kg - - 52,500 57,200 47,300 47,300 52,500 57,200 52,300 4,950

Manganese (Mn) mg/kg 460 1,100 141 213 136 136 141 213 163 43.1

Mercury (Hg) mg/kg 0.17 0.486 0.0113 0.0155 0.0112 0.0112 0.0113 0.0155 0.0127 0.00245

Molybdenum (Mo) mg/kg - - 0.440 0.480 0.660 0.440 0.480 0.660 0.527 0.117

Nickel (Ni) mg/kg 16 75 10.0 14.1 12.8 10.0 12.8 14.1 12.3 2.10

Phosphorus (P) mg/kg - - 479 676 454 454 479 676 536 122

Potassium (K) mg/kg - - 690 930 690 690 690 930 770 139

Selenium (Se) mg/kg 2 2 0.430 0.510 0.350 0.350 0.430 0.510 0.430 0.0800

Silver (Ag) mg/kg 0.5 - <0.10 <0.10 <0.10 <0.100 <0.100 <0.100 <0.100 -

Sodium (Na) mg/kg - - 197 181 199 181 197 199 192 9.87

Strontium (Sr) mg/kg - - 121 91.3 136 91.3 121 136 116 22.7

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.0600 0.0810 0.0510 0.0510 0.0600 0.0810 0.0640 0.0154

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 26.6 45.7 20.2 20.2 26.6 45.7 30.8 13.3

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.520 0.622 0.499 0.499 0.520 0.622 0.547 0.0658

Vanadium (V) mg/kg - - 8.60 12.6 8.42 8.42 8.60 12.6 9.87 2.36

Zinc (Zn) mg/kg 123 315 53.5 83.2 43.2 43.2 53.5 83.2 60.0 20.8

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(e)pyrene mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 <0.010 <0.010 0.0150 <0.0100 <0.0100 0.0150 0.0117 -

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 0.0110 <0.0100 <0.0100 0.0110 0.0103 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0430 0.0250 0.0600 0.0250 0.0430 0.0600 0.0427 0.0175

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0700 0.0390 0.0920 0.0390 0.0700 0.0920 0.0670 0.0266

Naphthalene mg/kg 0.0346 0.391 0.0210 0.0140 0.0280 0.0140 0.0210 0.0280 0.0210 0.00700

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.0330 0.0260 0.0510 0.0260 0.0330 0.0510 0.0367 0.0129

Pyrene mg/kg 0.053 0.875 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 83.3 75.6 78.8 75.6 78.8 83.3 79.2 3.87

Chrysene d12 % - - 90.8 92.9 97.8 90.8 92.9 97.8 93.8 3.59

Naphthalene d8 % - - 81.7 70.9 76.0 70.9 76.0 81.7 76.2 5.40

Phenanthrene d10 % - - 84.7 85.9 87.9 84.7 85.9 87.9 86.2 1.62

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 <0.15 <0.15 <0.150 <0.150 <0.150 <0.150 -

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Physical
Tests

Particle
Size

Metals 
(1 mm 

fraction)

PAHs
(1 mm 

fraction)

RG_HENUP
Rep3 Min Median Max Mean

Standard 
Deviation

Parameter Units
Lower 
WSQG

Upper 
WSQG

RG_HENUP
Rep1

RG_HENUP
Rep2

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.2: Sediment Summary Stats and Data for Management Unit 1, RAEMP   

7-Sep-18 7-Sep-18 7-Sep-18

Moisture % - - 78.3 60.1 79.4 60.1 78.3 79.4 72.6 10.8

pH (1:2 soil:water) pH units - - 7.74 7.97 7.51 7.51 7.74 7.97 7.74 0.230

% Gravel (>2mm) % - - 55.5 14.9 51.5 14.9 51.5 55.5 40.6 22.4

% Sand (2.0mm - 0.063mm) % - - 30.3 35.6 25.0 25.0 30.3 35.6 30.3 5.30

% Sand (2.00mm - 1.00mm) % - - 8.80 1.50 8.00 1.50 8.00 8.80 6.10 4.00

% Sand (1.00mm - 0.50mm) % - - 3.60 2.80 4.70 2.80 3.60 4.70 3.70 0.954

% Sand (0.50mm - 0.25mm) % - - 5.60 6.60 4.00 4.00 5.60 6.60 5.40 1.31

% Sand (0.25mm - 0.125mm) % - - 7.20 11.9 4.30 4.30 7.20 11.9 7.80 3.84

% Sand (0.125mm - 0.063mm) % - - 5.10 12.8 4.00 4.00 5.10 12.8 7.30 4.79

% Silt (0.063mm - 0.004mm) % - - 12.8 45.0 20.7 12.8 20.7 45.0 26.2 16.8

% Silt (0.063mm - 0.0312mm) % - - 6.10 20.8 9.50 6.10 9.50 20.8 12.1 7.70

% Silt (0.0312mm - 0.004mm) % - - 6.70 24.2 11.2 6.70 11.2 24.2 14.0 9.09

% Clay (<4μm) % - - 1.40 4.60 2.70 1.40 2.70 4.60 2.90 1.61

Texture - - - Sandy loam Silt loam Sandy loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 4.34 5.88 6.73 4.34 5.88 6.73 5.65 1.21

Aluminum (Al) mg/kg - - 7,560 9,530 7,390 7,390 7,560 9,530 8,160 1,190

Antimony (Sb) mg/kg - - 0.620 0.620 0.630 0.620 0.620 0.630 0.623 0.00577

Arsenic (As) mg/kg 5.9 17 6.57 7.15 5.92 5.92 6.57 7.15 6.55 0.615

Barium (Ba) mg/kg - - 200 209 218 200 209 218 209 9.00

Beryllium (Be) mg/kg - - 0.590 0.670 0.670 0.590 0.670 0.670 0.643 0.0462

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.00 8.50 8.40 7.00 8.40 8.50 7.97 0.839

Cadmium (Cd) mg/kg 0.6 3.5 0.943 1.28 0.933 0.933 0.943 1.28 1.05 0.198

Calcium (Ca) mg/kg - - 50,200 37,200 48,800 37,200 48,800 50,200 45,400 7,140

Chromium (Cr) mg/kg 37.3 90 15.4 19.0 21.5 15.4 19.0 21.5 18.6 3.07

Cobalt (Co) mg/kg - - 7.37 8.02 6.63 6.63 7.37 8.02 7.34 0.695

Copper (Cu) mg/kg 35.7 197 15.3 18.1 16.5 15.3 16.5 18.1 16.6 1.40

Iron (Fe) mg/kg 21,200 43,766 17,600 20,100 15,100 15,100 17,600 20,100 17,600 2,500

Lead (Pb) mg/kg 35 91 9.50 11.7 10.4 9.50 10.4 11.7 10.5 1.11

Lithium (Li) mg/kg - - 8.30 10.3 8.10 8.10 8.30 10.3 8.90 1.22

Magnesium (Mg) mg/kg - - 12,100 11,200 9,260 9,260 11,200 12,100 10,900 1,450

Manganese (Mn) mg/kg 460 1,100 672 667 587 587 667 672 642 47.7

Mercury (Hg) mg/kg 0.17 0.486 0.0465 0.0505 0.0418 0.0418 0.0465 0.0505 0.0463 0.00435

Molybdenum (Mo) mg/kg - - 1.64 1.73 1.91 1.64 1.73 1.91 1.76 0.137

Nickel (Ni) mg/kg 16 75 24.6 27.1 27.1 24.6 27.1 27.1 26.3 1.44

Phosphorus (P) mg/kg - - 1,630 1,670 1,470 1,470 1,630 1,670 1,590 106

Potassium (K) mg/kg - - 1,950 2,300 2,080 1,950 2,080 2,300 2,110 177

Selenium (Se) mg/kg 2 2 1.29 1.35 1.61 1.29 1.35 1.61 1.42 0.170

Silver (Ag) mg/kg 0.5 - 0.160 0.210 0.170 0.160 0.170 0.210 0.180 0.0265

Sodium (Na) mg/kg - - 96.0 88.0 95.0 88.0 95.0 96.0 93.0 4.36

Strontium (Sr) mg/kg - - 66.3 62.5 77.4 62.5 66.3 77.4 68.7 7.74

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.230 0.272 0.242 0.230 0.242 0.272 0.248 0.0216

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 11.0 12.4 11.6 11.0 11.6 12.4 11.7 0.702

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.999 0.958 1.16 0.958 0.999 1.16 1.04 0.107

Vanadium (V) mg/kg - - 29.7 33.4 29.9 29.7 29.9 33.4 31.0 2.08

Zinc (Zn) mg/kg 123 315 115 138 114 114 115 138 122 13.6

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.030 <0.023 <0.020 <0.0200 <0.0230 <0.0300 <0.0200 -

Acenaphthylene mg/kg 0.0059 0.128 <0.010 <0.0050 <0.012 <0.00500 <0.0100 <0.0120 <0.00500 -

Acridine mg/kg - - <0.020 <0.010 <0.024 <0.0100 <0.0200 <0.0240 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0080 <0.0040 <0.0096 <0.00400 <0.00800 <0.00960 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.020 0.0160 <0.024 0.0160 0.0160 <0.0240 0.0160 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.020 <0.010 <0.024 <0.0100 <0.0200 <0.0240 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0340 0.0330 0.0320 0.0320 0.0330 0.0340 0.0330 0.00100

Benzo(e)pyrene mg/kg - - 0.0350 0.0330 0.0320 0.0320 0.0330 0.0350 0.0333 0.00153

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.020 0.0110 <0.024 0.0110 0.0110 <0.0240 0.0110 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.020 <0.010 <0.024 <0.0100 <0.0200 <0.0240 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.102 0.0880 0.0790 0.0790 0.0880 0.102 0.0897 0.0116

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.010 <0.0070 <0.012 <0.00700 <0.0100 <0.0120 <0.00700 -

Fluoranthene mg/kg 0.111 2.355 <0.020 0.0150 <0.024 0.0150 0.0150 <0.0240 0.0150 -

Fluorene mg/kg 0.021 0.144 0.0610 0.0470 0.0480 0.0470 0.0480 0.0610 0.0520 0.00781

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.020 <0.010 <0.024 <0.0100 <0.0200 <0.0240 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.351 0.258 0.236 0.236 0.258 0.351 0.282 0.0610

2-Methylnaphthalene mg/kg 0.0202 0.201 0.585 0.411 0.391 0.391 0.411 0.585 0.462 0.107

Naphthalene mg/kg 0.0346 0.391 0.201 0.142 0.126 0.126 0.142 0.201 0.156 0.0395

Perylene mg/kg - - <0.020 <0.010 <0.024 <0.0100 <0.0200 <0.0240 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.412 0.346 0.321 0.321 0.346 0.412 0.360 0.0470

Pyrene mg/kg 0.053 0.875 0.0260 0.0250 <0.024 <0.0240 0.0250 0.0260 0.0250 0.000667

Quinoline mg/kg - - <0.020 <0.010 <0.024 <0.0100 <0.0200 <0.0240 <0.0100 -

Acenaphthene d10 % - - 74.5 65.2 62.5 62.5 65.2 74.5 67.4 6.30

Chrysene d12 % - - 82.0 81.3 81.8 81.3 81.8 82.0 81.7 0.361

Naphthalene d8 % - - 72.6 59.2 54.0 54.0 59.2 72.6 61.9 9.60

Phenanthrene d10 % - - 81.8 79.5 77.3 77.3 79.5 81.8 79.5 2.25

B(a)P Total Potency Equivalent mg/kg - - 0.0230 <0.020 0.0260 <0.0200 0.0230 0.0260 0.0230 0.00200

IACR (CCME) mg/kg - - 0.410 0.360 0.420 0.360 0.410 0.420 0.397 0.0321

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

RG_FO26
Rep1

RG_FO26
Rep2

RG_FO26
Rep3 Min Median MaxParameter Units

Lower 
WSQG

Upper 
WSQG

Physical
Tests

Mean
Standard 
Deviation

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.

Particle
Size

Metals 
(1 mm 

fraction)

PAHs
(1 mm 

fraction)
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Table C.2: Sediment Summary Stats and Data for Management Unit 1, RAEMP   

7-Sep-18 7-Sep-18 7-Sep-18 7-Sep-18 7-Sep-18

Moisture % - - 84.8 80.0 84.1 86.7 85.0 80.0 84.8 86.7 84.1 2.49

pH (1:2 soil:water) pH units - - 7.87 7.90 7.80 7.84 7.77 7.77 7.84 7.90 7.84 0.0522

% Gravel (>2mm) % - - 23.9 26.2 4.40 21.5 6.10 4.40 21.5 26.2 16.4 10.3

% Sand (2.0mm - 0.063mm) % - - 14.4 26.6 25.9 35.2 13.2 13.2 25.9 35.2 23.1 9.22

% Sand (2.00mm - 1.00mm) % - - <1.0 4.20 4.40 11.6 1.40 <1.00 4.20 11.6 4.52 4.31

% Sand (1.00mm - 0.50mm) % - - <1.0 4.00 4.10 8.40 <1.0 <1.00 4.00 8.40 3.70 2.14

% Sand (0.50mm - 0.25mm) % - - 1.20 5.30 4.60 4.90 1.00 1.00 4.60 5.30 3.40 2.12

% Sand (0.25mm - 0.125mm) % - - 4.20 6.50 5.90 5.20 3.40 3.40 5.20 6.50 5.04 1.25

% Sand (0.125mm - 0.063mm) % - - 7.00 6.60 6.90 5.10 6.40 5.10 6.60 7.00 6.40 0.765

% Silt (0.063mm - 0.004mm) % - - 56.6 41.7 58.9 38.4 71.5 38.4 56.6 71.5 53.4 13.5

% Silt (0.063mm - 0.0312mm) % - - 25.9 18.6 25.5 17.5 32.4 17.5 25.5 32.4 24.0 6.08

% Silt (0.0312mm - 0.004mm) % - - 30.7 23.1 33.4 20.9 39.1 20.9 30.7 39.1 29.4 7.48

% Clay (<4μm) % - - 5.80 5.60 10.9 5.00 9.70 5.00 5.80 10.9 7.40 2.70

Texture - - - Silt loam Silt loam Silt loam
Silt loam / 

Sandy loam
Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 14.3 11.6 13.6 10.1 16.6 10.1 13.6 16.6 13.2 2.50

Aluminum (Al) mg/kg - - 5,300 5,780 4,260 5,370 4,040 4,040 5,300 5,780 4,950 757

Antimony (Sb) mg/kg - - 0.450 0.580 0.540 0.560 0.470 0.450 0.540 0.580 0.520 0.0570

Arsenic (As) mg/kg 5.9 17 3.98 5.03 4.24 4.65 3.13 3.13 4.24 5.03 4.21 0.722

Barium (Ba) mg/kg - - 211 217 226 214 227 211 217 227 219 7.18

Beryllium (Be) mg/kg - - 0.360 0.490 0.410 0.510 0.350 0.350 0.410 0.510 0.424 0.0733

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 6.80 7.50 6.50 6.50 8.30 6.50 6.80 8.30 7.12 0.776

Cadmium (Cd) mg/kg 0.6 3.5 1.62 1.61 1.89 1.60 1.91 1.60 1.62 1.91 1.73 0.159

Calcium (Ca) mg/kg - - 77,700 83,500 86,500 79,000 97,100 77,700 83,500 97,100 84,800 7,740

Chromium (Cr) mg/kg 37.3 90 14.6 13.9 10.0 12.5 9.90 9.90 12.5 14.6 12.2 2.17

Cobalt (Co) mg/kg - - 6.31 6.34 6.56 6.51 6.32 6.31 6.34 6.56 6.41 0.118

Copper (Cu) mg/kg 35.7 197 12.1 14.0 12.7 13.2 11.3 11.3 12.7 14.0 12.7 1.03

Iron (Fe) mg/kg 21,200 43,766 12,600 15,900 14,000 15,700 12,000 12,000 14,000 15,900 14,000 1,760

Lead (Pb) mg/kg 35 91 6.24 8.42 7.95 8.28 6.79 6.24 7.95 8.42 7.54 0.967

Lithium (Li) mg/kg - - 6.60 8.80 6.60 9.00 5.80 5.80 6.60 9.00 7.36 1.44

Magnesium (Mg) mg/kg - - 13,800 12,800 11,400 12,400 11,700 11,400 12,400 13,800 12,400 950

Manganese (Mn) mg/kg 460 1,100 984 850 854 850 1,230 850 854 1,230 954 165

Mercury (Hg) mg/kg 0.17 0.486 0.0410 0.0407 0.0402 0.0389 0.0398 0.0389 0.0402 0.0410 0.0401 0.000823

Molybdenum (Mo) mg/kg - - 1.23 1.72 1.65 1.53 1.33 1.23 1.53 1.72 1.49 0.208

Nickel (Ni) mg/kg 16 75 44.4 39.3 41.5 38.2 41.3 38.2 41.3 44.4 40.9 2.38

Phosphorus (P) mg/kg - - 1,170 1,160 1,070 1,230 1,050 1,050 1,160 1,230 1,140 74.7

Potassium (K) mg/kg - - 1,300 1,340 970 1,150 1,030 970 1,150 1,340 1,160 162

Selenium (Se) mg/kg 2 2 6.36 5.03 8.19 6.94 5.09 5.03 6.36 8.19 6.32 1.33

Silver (Ag) mg/kg 0.5 - 0.140 0.160 0.180 0.170 0.150 0.140 0.160 0.180 0.160 0.0158

Sodium (Na) mg/kg - - 83.0 78.0 74.0 75.0 88.0 74.0 78.0 88.0 79.6 5.86

Strontium (Sr) mg/kg - - 66.0 81.1 76.5 76.8 78.3 66.0 76.8 81.1 75.7 5.74

Sulfur (S) mg/kg - - 1,400 1,300 1,500 1,400 1,500 1,300 1,400 1,500 1,420 83.7

Thallium (Tl) mg/kg - - 0.147 0.164 0.141 0.162 0.115 0.115 0.147 0.164 0.146 0.0198

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 15.7 10.8 9.00 7.90 12.9 7.90 10.8 15.7 11.3 3.12

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.845 1.03 0.951 1.05 0.942 0.845 0.951 1.05 0.964 0.0815

Vanadium (V) mg/kg - - 24.1 25.9 22.3 24.4 20.9 20.9 24.1 25.9 23.5 1.94

Zinc (Zn) mg/kg 123 315 137 143 158 149 147 137 147 158 147 7.76

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.15 <0.15 <0.16 <0.20 <0.20 <0.150 <0.160 <0.200 <0.150 -

Acenaphthylene mg/kg 0.0059 0.128 0.0220 0.0210 0.0220 0.0300 0.0300 0.0210 0.0220 0.0300 0.0250 0.00458

Acridine mg/kg - - <0.030 <0.023 <0.029 <0.035 <0.030 <0.0230 <0.0300 <0.0350 <0.0230 -

Anthracene mg/kg 0.0469 0.245 <0.012 0.0104 <0.024 <0.017 0.0130 0.0104 0.0104 <0.0240 0.0113 0.00224

Benz(a)anthracene mg/kg 0.0317 0.385 0.108 0.0930 <0.12 0.141 0.137 0.0930 0.108 0.141 0.116 0.0233

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0610 0.0550 0.0630 0.0830 0.0790 0.0550 0.0630 0.0830 0.0682 0.0121

Benzo(b&j)fluoranthene mg/kg - - 0.160 0.145 0.166 0.213 0.215 0.145 0.166 0.215 0.180 0.0322

Benzo(e)pyrene mg/kg - - 0.172 0.153 0.178 0.223 0.228 0.153 0.178 0.228 0.191 0.0330

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0760 0.0680 0.0860 0.104 0.103 0.0680 0.0860 0.104 0.0874 0.0160

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.030 <0.023 <0.029 <0.035 <0.030 <0.0230 <0.0300 <0.0350 <0.0230 -

Chrysene mg/kg 0.0571 0.862 0.406 0.359 0.408 0.529 0.557 0.359 0.408 0.557 0.452 0.0861

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.033 <0.032 <0.035 <0.046 <0.045 <0.0320 <0.0350 <0.0460 <0.0320 -

Fluoranthene mg/kg 0.111 2.355 0.0750 0.0670 0.0740 0.0940 0.0950 0.0670 0.0750 0.0950 0.0810 0.0127

Fluorene mg/kg 0.021 0.144 0.403 0.386 0.424 0.545 0.550 0.386 0.424 0.550 0.462 0.0796

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.030 <0.023 <0.029 <0.035 <0.030 <0.0230 <0.0300 <0.0350 <0.0230 -

1-Methylnaphthalene mg/kg - - 1.69 1.70 1.82 2.37 2.36 1.69 1.82 2.37 1.99 0.348

2-Methylnaphthalene mg/kg 0.0202 0.201 2.93 2.95 3.17 4.13 4.14 2.93 3.17 4.14 3.46 0.620

Naphthalene mg/kg 0.0346 0.391 0.790 0.789 0.868 1.12 1.11 0.789 0.868 1.12 0.935 0.167

Perylene mg/kg - - <0.030 <0.023 <0.029 <0.035 <0.030 <0.0230 <0.0300 <0.0350 <0.0230 -

Phenanthrene mg/kg 0.0419 0.515 1.72 1.58 1.74 2.22 2.24 1.58 1.74 2.24 1.90 0.308

Pyrene mg/kg 0.053 0.875 0.124 0.109 0.127 0.154 0.161 0.109 0.127 0.161 0.135 0.0218

Quinoline mg/kg - - <0.030 <0.023 <0.029 <0.035 <0.030 <0.0230 <0.0300 <0.0350 <0.0230 -

Acenaphthene d10 % - - 65.9 68.7 65.4 73.6 71.4 65.4 68.7 73.6 69.0 3.52

Chrysene d12 % - - 83.6 79.2 79.1 87.4 85.1 79.1 83.6 87.4 82.9 3.66

Naphthalene d8 % - - 59.5 62.8 58.5 67.3 63.3 58.5 62.8 67.3 62.3 3.48

Phenanthrene d10 % - - 78.8 77.6 76.1 84.4 81.8 76.1 78.8 84.4 79.7 3.34

B(a)P Total Potency Equivalent mg/kg - - 0.112 0.101 0.111 0.152 0.146 0.101 0.112 0.152 0.124 0.0230

IACR (CCME) mg/kg - - 1.87 1.66 1.77 2.47 2.45 1.66 1.87 2.47 2.04 0.387

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

RG_FOUKI
Rep1

RG_FOUKI
Rep2

RG_FOUKI
Rep3

RG_FOUKI
Rep4

Upper 
WSQG

RG_FOUKI
Rep5 Min Median Max Mean

Standard 
Deviation

PAHs
(1 mm 

fraction)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.

Parameter Units
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WSQG

Physical
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Table C.2: Sediment Summary Stats and Data for Management Unit 1, RAEMP   

8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18

Moisture % - - 69.0 75.0 52.0 81.8 50.3 50.3 69.0 81.8 65.6 14.0

pH (1:2 soil:water) pH units - - 7.93 7.79 8.18 7.81 8.15 7.79 7.93 8.18 7.97 0.184

% Gravel (>2mm) % - - 4.70 1.50 4.10 1.80 <1.0 <1.00 1.80 4.70 2.62 1.60

% Sand (2.0mm - 0.063mm) % - - 19.5 12.0 39.0 19.2 49.5 12.0 19.5 49.5 27.8 15.7

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 1.50 <1.0 <1.0 <1.00 <1.00 1.50 1.10 -

% Sand (1.00mm - 0.50mm) % - - <1.0 <1.0 1.70 <1.0 <1.0 <1.00 <1.00 1.70 1.14 -

% Sand (0.50mm - 0.25mm) % - - 1.60 <1.0 7.60 1.80 9.10 <1.00 1.80 9.10 4.22 3.82

% Sand (0.25mm - 0.125mm) % - - 4.90 1.90 14.9 5.70 15.0 1.90 5.70 15.0 8.48 6.07

% Sand (0.125mm - 0.063mm) % - - 11.0 7.10 13.3 9.70 23.4 7.10 11.0 23.4 12.9 6.28

% Silt (0.063mm - 0.004mm) % - - 67.3 77.5 51.7 69.9 46.2 46.2 67.3 77.5 62.5 13.1

% Silt (0.063mm - 0.0312mm) % - - 30.6 35.3 23.8 31.0 23.0 23.0 30.6 35.3 28.7 5.22

% Silt (0.0312mm - 0.004mm) % - - 36.7 42.2 27.9 38.9 23.2 23.2 36.7 42.2 33.8 7.94

% Clay (<4μm) % - - 9.70 10.6 5.30 10.9 4.80 4.80 9.70 10.9 8.26 2.97

Texture - - - Silt loam
Silt loam / 

Silt
Silt loam Silt loam

Sandy 
loam

- - - - -

Organic
Carbon

Total Organic Carbon % - - 12.6 14.0 8.07 13.5 5.90 5.90 12.6 14.0 10.8 3.61

Aluminum (Al) mg/kg - - 6,620 4,390 6,500 4,350 5,690 4,350 5,690 6,620 5,510 1,100

Antimony (Sb) mg/kg - - 0.520 <0.10 0.650 0.480 0.590 <0.100 0.520 0.650 0.468 0.0768

Arsenic (As) mg/kg 5.9 17 4.64 3.57 5.50 3.69 4.90 3.57 4.64 5.50 4.46 0.820

Barium (Ba) mg/kg - - 239 207 206 188 177 177 206 239 203 23.6

Beryllium (Be) mg/kg - - 0.460 0.440 0.570 0.400 0.490 0.400 0.460 0.570 0.472 0.0638

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 8.40 5.50 7.40 6.30 <5.0 <5.00 6.30 8.40 6.52 1.31

Cadmium (Cd) mg/kg 0.6 3.5 2.39 2.49 1.58 2.07 1.37 1.37 2.07 2.49 1.98 0.492

Calcium (Ca) mg/kg - - 64,100 120,000 81,800 63,600 59,900 59,900 64,100 120,000 77,900 25,000

Chromium (Cr) mg/kg 37.3 90 20.8 9.29 23.1 10.3 11.6 9.29 11.6 23.1 15.0 6.43

Cobalt (Co) mg/kg - - 7.12 6.38 6.61 5.90 5.69 5.69 6.38 7.12 6.34 0.570

Copper (Cu) mg/kg 35.7 197 14.8 11.5 13.0 12.3 11.8 11.5 12.3 14.8 12.7 1.31

Iron (Fe) mg/kg 21,200 43,766 14,300 11,500 15,400 11,800 13,700 11,500 13,700 15,400 13,300 1,660

Lead (Pb) mg/kg 35 91 7.68 6.97 9.68 6.92 7.65 6.92 7.65 9.68 7.78 1.12

Lithium (Li) mg/kg - - 7.70 7.10 9.50 6.30 8.70 6.30 7.70 9.50 7.86 1.27

Magnesium (Mg) mg/kg - - 13,900 13,900 30,000 12,000 15,500 12,000 13,900 30,000 17,100 7,340

Manganese (Mn) mg/kg 460 1,100 1,170 1,200 807 984 717 717 984 1,200 976 214

Mercury (Hg) mg/kg 0.17 0.486 0.0565 0.0367 0.0417 0.0452 0.0442 0.0367 0.0442 0.0565 0.0449 0.00729

Molybdenum (Mo) mg/kg - - 1.49 1.08 2.29 1.21 1.32 1.08 1.32 2.29 1.48 0.478

Nickel (Ni) mg/kg 16 75 54.8 51.2 47.4 45.7 31.9 31.9 47.4 54.8 46.2 8.73

Phosphorus (P) mg/kg - - 1,350 1,200 1,350 1,120 1,280 1,120 1,280 1,350 1,260 99.7

Potassium (K) mg/kg - - 1,620 930 1,490 1,040 1,210 930 1,210 1,620 1,260 293

Selenium (Se) mg/kg 2 2 3.89 4.67 2.01 3.26 1.62 1.62 3.26 4.67 3.09 1.27

Silver (Ag) mg/kg 0.5 - 0.190 0.150 0.160 0.170 0.150 0.150 0.160 0.190 0.164 0.0167

Sodium (Na) mg/kg - - 88.0 88.0 100 69.0 91.0 69.0 88.0 100 87.2 11.3

Strontium (Sr) mg/kg - - 67.9 79.8 86.3 62.5 63.2 62.5 67.9 86.3 71.9 10.6

Sulfur (S) mg/kg - - 1,200 1,400 1,100 <1000 <1000 <1,000 1,100 1,400 1,140 143

Thallium (Tl) mg/kg - - 0.177 0.129 0.306 0.149 0.179 0.129 0.177 0.306 0.188 0.0692

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 14.2 4.80 13.2 8.90 8.90 4.80 8.90 14.2 10.0 3.79

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.01 0.829 1.18 0.936 0.948 0.829 0.948 1.18 0.981 0.129

Vanadium (V) mg/kg - - 30.1 19.8 29.3 21.2 26.2 19.8 26.2 30.1 25.3 4.66

Zinc (Zn) mg/kg 123 315 169 157 130 142 115 115 142 169 143 21.4

Zirconium (Zr) mg/kg - - <1.0 2.80 <1.0 <1.0 <1.0 <1.00 <1.00 2.80 1.36 -

Acenaphthene mg/kg 0.0067 0.0889 <0.13 <0.15 <0.064 <0.13 <0.059 <0.0590 <0.130 <0.150 <0.0590 -

Acenaphthylene mg/kg 0.0059 0.128 0.0191 0.0220 0.00880 0.0200 0.00820 0.00820 0.0191 0.0220 0.0156 0.00659

Acridine mg/kg - - <0.015 <0.019 <0.010 <0.026 <0.020 <0.0100 <0.0190 <0.0260 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.011 0.00960 <0.0060 <0.010 <0.0060 <0.00600 <0.00600 <0.0110 0.00720 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0940 0.100 0.0440 0.102 <0.040 <0.0400 0.0940 0.102 0.0760 0.0311

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0510 0.0520 0.0200 0.0530 0.0180 0.0180 0.0510 0.0530 0.0388 0.0181

Benzo(b&j)fluoranthene mg/kg - - 0.149 0.151 0.0760 0.147 0.0650 0.0650 0.147 0.151 0.118 0.0432

Benzo(e)pyrene mg/kg - - 0.157 0.161 0.0800 0.160 0.0680 0.0680 0.157 0.161 0.125 0.0470

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0700 0.0800 0.0370 0.0760 0.0300 0.0300 0.0700 0.0800 0.0586 0.0233

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.015 <0.019 <0.010 <0.026 <0.010 <0.0100 <0.0150 <0.0260 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.372 0.401 0.198 0.369 0.175 0.175 0.369 0.401 0.303 0.107

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.032 <0.037 <0.019 <0.038 <0.014 <0.0140 <0.0320 <0.0380 <0.0140 -

Fluoranthene mg/kg 0.111 2.355 0.0670 0.0690 0.0320 0.0710 0.0280 0.0280 0.0670 0.0710 0.0534 0.0215

Fluorene mg/kg 0.021 0.144 0.347 0.410 0.155 0.360 0.125 0.125 0.347 0.410 0.279 0.130

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0190 0.0190 <0.010 <0.026 <0.010 <0.0100 0.0145 <0.0260 0.0145 -

1-Methylnaphthalene mg/kg - - 1.46 1.75 0.727 1.49 0.730 0.727 1.46 1.75 1.23 0.473

2-Methylnaphthalene mg/kg 0.0202 0.201 2.52 3.05 1.20 2.58 1.21 1.20 2.52 3.05 2.11 0.853

Naphthalene mg/kg 0.0346 0.391 0.648 0.822 0.325 0.707 0.374 0.325 0.648 0.822 0.575 0.216

Perylene mg/kg - - <0.015 <0.019 <0.010 <0.026 <0.010 <0.0100 <0.0150 <0.0260 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 1.50 1.66 0.784 1.57 0.669 0.669 1.50 1.66 1.24 0.471

Pyrene mg/kg 0.053 0.875 0.110 0.119 0.0560 0.115 0.0470 0.0470 0.110 0.119 0.0894 0.0349

Quinoline mg/kg - - <0.015 <0.019 <0.010 <0.026 <0.010 <0.0100 <0.0150 <0.0260 <0.0100 -

Acenaphthene d10 % - - 67.0 66.9 66.2 61.8 83.9 61.8 66.9 83.9 69.2 8.51

Chrysene d12 % - - 78.1 72.6 74.6 74.0 86.9 72.6 74.6 86.9 77.2 5.77

Naphthalene d8 % - - 52.9 57.2 57.0 54.3 77.6 52.9 57.0 77.6 59.8 10.1

Phenanthrene d10 % - - 75.9 73.8 75.4 74.0 83.1 73.8 75.4 83.1 76.4 3.83

B(a)P Total Potency Equivalent mg/kg - - 0.0980 0.103 0.0440 0.104 0.0370 0.0370 0.0980 0.104 0.0772 0.0337

IACR (CCME) mg/kg - - 1.66 1.74 0.830 1.72 0.670 0.670 1.66 1.74 1.32 0.528

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)
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Table C.2: Sediment Summary Stats and Data for Management Unit 1, RAEMP   

9-Sep-18 9-Sep-18 9-Sep-18 9-Sep-18 9-Sep-18

Moisture % - - 73.2 51.4 42.8 50.2 42.9 42.8 50.2 73.2 52.1 12.5

pH (1:2 soil:water) pH units - - 8.13 8.22 8.24 8.24 8.26 8.13 8.24 8.26 8.22 0.0512

% Gravel (>2mm) % - - 10.6 5.60 <1.0 1.90 <1.0 <1.00 1.90 10.6 4.02 4.19

% Sand (2.0mm - 0.063mm) % - - 42.5 47.6 61.1 54.3 77.0 42.5 54.3 77.0 56.5 13.4

% Sand (2.00mm - 1.00mm) % - - 21.9 2.00 <1.0 1.50 4.00 <1.00 2.00 21.9 6.08 9.14

% Sand (1.00mm - 0.50mm) % - - 7.00 2.30 3.80 4.30 3.40 2.30 3.80 7.00 4.16 1.75

% Sand (0.50mm - 0.25mm) % - - 3.00 8.50 14.6 12.6 16.6 3.00 12.6 16.6 11.1 5.41

% Sand (0.25mm - 0.125mm) % - - 4.50 18.5 24.2 19.7 32.3 4.50 19.7 32.3 19.8 10.1

% Sand (0.125mm - 0.063mm) % - - 6.10 16.3 17.5 16.2 20.7 6.10 16.3 20.7 15.4 5.49

% Silt (0.063mm - 0.004mm) % - - 43.2 42.7 35.0 40.1 21.2 21.2 40.1 43.2 36.4 9.12

% Silt (0.063mm - 0.0312mm) % - - 20.0 19.6 16.3 18.8 11.7 11.7 18.8 20.0 17.3 3.43

% Silt (0.0312mm - 0.004mm) % - - 23.2 23.1 18.7 21.3 9.50 9.50 21.3 23.2 19.2 5.70

% Clay (<4μm) % - - 3.70 4.20 4.00 3.70 1.60 1.60 3.70 4.20 3.44 1.05

Texture - - - Sandy loam Sandy loam Sandy loam Sandy loam Loamy sand - - - - -

Organic
Carbon

Total Organic Carbon % - - 6.80 6.71 5.60 5.60 3.82 3.82 5.60 6.80 5.71 1.20

Aluminum (Al) mg/kg - - 3,460 5,830 6,040 5,620 5,320 3,460 5,620 6,040 5,250 1,040

Antimony (Sb) mg/kg - - 0.490 0.470 0.620 0.530 0.650 0.470 0.530 0.650 0.552 0.0795

Arsenic (As) mg/kg 5.9 17 4.40 4.41 5.05 4.29 5.44 4.29 4.41 5.44 4.72 0.503

Barium (Ba) mg/kg - - 173 199 231 228 144 144 199 231 195 37.0

Beryllium (Be) mg/kg - - 0.390 0.400 0.480 0.480 0.510 0.390 0.480 0.510 0.452 0.0536

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 5.70 5.50 6.50 6.90 <5.0 <5.00 5.70 6.90 5.92 0.663

Cadmium (Cd) mg/kg 0.6 3.5 2.10 1.53 1.29 1.87 1.16 1.16 1.53 2.10 1.59 0.393

Calcium (Ca) mg/kg - - 92,800 55,600 77,100 114,000 54,900 54,900 77,100 114,000 78,900 25,200

Chromium (Cr) mg/kg 37.3 90 19.2 13.8 24.0 12.9 11.4 11.4 13.8 24.0 16.3 5.23

Cobalt (Co) mg/kg - - 4.55 5.41 5.47 5.40 5.42 4.55 5.41 5.47 5.25 0.392

Copper (Cu) mg/kg 35.7 197 10.4 11.7 12.0 10.4 10.9 10.4 10.9 12.0 11.1 0.740

Iron (Fe) mg/kg 21,200 43,766 17,600 12,700 13,700 12,100 14,500 12,100 13,700 17,600 14,100 2,150

Lead (Pb) mg/kg 35 91 6.32 6.32 8.98 6.55 7.42 6.32 6.55 8.98 7.12 1.14

Lithium (Li) mg/kg - - 4.90 6.30 7.60 7.30 6.80 4.90 6.80 7.60 6.58 1.06

Magnesium (Mg) mg/kg - - 9,670 11,900 16,100 11,700 14,100 9,670 11,900 16,100 12,700 2,470

Manganese (Mn) mg/kg 460 1,100 662 487 493 728 453 453 493 728 565 122

Mercury (Hg) mg/kg 0.17 0.486 0.0560 0.0357 0.0298 0.0291 0.0279 0.0279 0.0298 0.0560 0.0357 0.0117

Molybdenum (Mo) mg/kg - - 1.48 1.15 1.66 1.28 1.76 1.15 1.48 1.76 1.47 0.254

Nickel (Ni) mg/kg 16 75 47.0 49.1 45.0 53.4 33.7 33.7 47.0 53.4 45.6 7.37

Phosphorus (P) mg/kg - - 1,230 1,220 1,250 1,170 1,550 1,170 1,230 1,550 1,280 152

Potassium (K) mg/kg - - 760 1,360 1,380 1,340 1,160 760 1,340 1,380 1,200 261

Selenium (Se) mg/kg 2 2 2.10 2.51 1.80 5.17 1.42 1.42 2.10 5.17 2.60 1.49

Silver (Ag) mg/kg 0.5 - 0.130 0.120 0.130 0.120 0.120 0.120 0.120 0.130 0.124 0.00548

Sodium (Na) mg/kg - - 62.0 74.0 129 75.0 77.0 62.0 75.0 129 83.4 26.2

Strontium (Sr) mg/kg - - 73.2 55.9 68.9 77.1 60.0 55.9 68.9 77.1 67.0 8.89

Sulfur (S) mg/kg - - 1,200 <1000 <1000 1,300 <1000 <1,000 <1,000 1,300 1,100 56.6

Thallium (Tl) mg/kg - - 0.136 0.174 0.226 0.251 0.204 0.136 0.204 0.251 0.198 0.0449

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 8.00 15.2 19.6 16.0 10.0 8.00 15.2 19.6 13.8 4.70

Tungsten (W) mg/kg - - <0.50 <0.50 0.550 <0.50 <0.50 <0.500 <0.500 0.550 0.510 -

Uranium (U) mg/kg - - 1.02 0.846 0.965 1.09 1.09 0.846 1.02 1.09 1.00 0.102

Vanadium (V) mg/kg - - 24.4 25.1 26.7 26.2 30.3 24.4 26.2 30.3 26.5 2.29

Zinc (Zn) mg/kg 123 315 123 120 114 126 112 112 120 126 119 5.92

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.061 <0.045 <0.025 <0.042 <0.013 <0.0130 <0.0420 <0.0610 <0.0130 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0085 0.00530 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00850 0.00507 -

Acridine mg/kg - - <0.017 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0068 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00680 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.050 <0.030 <0.020 <0.030 <0.010 <0.0100 <0.0300 <0.0500 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.017 0.0140 0.0100 0.0160 <0.010 <0.0100 0.0120 <0.0170 0.0125 0.00356

Benzo(b&j)fluoranthene mg/kg - - 0.0480 0.0540 0.0350 0.0510 0.0170 0.0170 0.0480 0.0540 0.0410 0.0152

Benzo(e)pyrene mg/kg - - 0.0510 0.0570 0.0350 0.0550 0.0180 0.0180 0.0510 0.0570 0.0432 0.0165

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0190 0.0240 0.0150 0.0210 <0.010 <0.0100 0.0190 0.0240 0.0178 0.00403

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.017 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.108 0.131 0.0740 0.122 0.0390 0.0390 0.108 0.131 0.0948 0.0380

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.015 <0.013 <0.0080 <0.013 <0.0050 <0.00500 <0.0130 <0.0150 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 0.0220 0.0220 0.0140 0.0200 <0.010 <0.0100 0.0200 0.0220 0.0176 0.00423

Fluorene mg/kg 0.021 0.144 0.0970 0.0950 0.0490 0.0910 0.0250 0.0250 0.0910 0.0970 0.0714 0.0326

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.017 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.562 0.514 0.269 0.497 0.165 0.165 0.497 0.562 0.401 0.174

2-Methylnaphthalene mg/kg 0.0202 0.201 0.942 0.849 0.435 0.831 0.269 0.269 0.831 0.942 0.665 0.295

Naphthalene mg/kg 0.0346 0.391 0.273 0.230 0.110 0.227 0.0750 0.0750 0.227 0.273 0.183 0.0855

Perylene mg/kg - - <0.017 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.428 0.463 0.255 0.425 0.138 0.138 0.425 0.463 0.342 0.140

Pyrene mg/kg 0.053 0.875 0.0330 0.0350 0.0220 0.0340 0.0110 0.0110 0.0330 0.0350 0.0270 0.0104

Quinoline mg/kg - - <0.017 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Acenaphthene d10 % - - 81.6 67.5 70.5 75.3 81.8 67.5 75.3 81.8 75.3 6.44

Chrysene d12 % - - 92.3 82.2 92.3 92.7 97.7 82.2 92.3 97.7 91.4 5.65

Naphthalene d8 % - - 79.4 63.1 64.7 67.1 74.2 63.1 67.1 79.4 69.7 6.89

Phenanthrene d10 % - - 83.1 75.1 85.1 84.2 85.6 75.1 84.2 85.6 82.6 4.31

B(a)P Total Potency Equivalent mg/kg - - 0.0260 0.0300 0.0200 0.0310 <0.020 <0.0200 0.0260 0.0310 0.0254 0.00545

IACR (CCME) mg/kg - - 0.540 0.550 0.360 0.530 0.200 0.200 0.530 0.550 0.436 0.153

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)
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Table C.2: Sediment Summary Stats and Data for Management Unit 1, RAEMP   

9-Sep-18 9-Sep-18 9-Sep-18 9-Sep-18 9-Sep-18

Moisture % - - 53.0 48.7 58.8 46.9 48.0 46.9 48.7 58.8 51.1 4.90

pH (1:2 soil:water) pH units - - 8.02 8.15 8.17 8.21 8.16 8.02 8.16 8.21 8.14 0.0719

% Gravel (>2mm) % - - <1.0 <1.0 9.20 <1.0 6.60 <1.00 <1.00 9.20 3.76 1.47

% Sand (2.0mm - 0.063mm) % - - 39.4 67.3 56.4 64.3 63.8 39.4 63.8 67.3 58.2 11.3

% Sand (2.00mm - 1.00mm) % - - <1.0 2.00 9.00 <1.0 <1.0 <1.00 <1.00 9.00 2.80 3.96

% Sand (1.00mm - 0.50mm) % - - <1.0 2.50 5.10 2.20 2.50 <1.00 2.50 5.10 2.66 1.28

% Sand (0.50mm - 0.25mm) % - - <1.0 13.5 15.9 13.7 12.8 <1.00 13.5 15.9 11.4 1.32

% Sand (0.25mm - 0.125mm) % - - 8.30 28.7 12.4 23.7 26.8 8.30 23.7 28.7 20.0 9.09

% Sand (0.125mm - 0.063mm) % - - 28.1 20.6 14.0 23.7 20.7 14.0 20.7 28.1 21.4 5.15

% Silt (0.063mm - 0.004mm) % - - 59.4 28.8 31.5 32.1 27.9 27.9 31.5 59.4 35.9 13.2

% Silt (0.063mm - 0.0312mm) % - - 30.2 14.9 15.2 16.5 14.7 14.7 15.2 30.2 18.3 6.69

% Silt (0.0312mm - 0.004mm) % - - 29.2 13.9 16.3 15.6 13.2 13.2 15.6 29.2 17.6 6.58

% Clay (<4μm) % - - 3.80 3.00 3.00 3.10 2.30 2.30 3.00 3.80 3.04 0.532

Texture - - - Silt loam
Sandy loam 

/ Loamy 
sand

Sandy loam Sandy loam Loamy sand - - - - -

Organic
Carbon

Total Organic Carbon % - - 7.88 3.73 4.70 4.44 3.67 3.67 4.44 7.88 4.88 1.73

Aluminum (Al) mg/kg - - 5,000 6,600 6,710 7,270 7,110 5,000 6,710 7,270 6,540 903

Antimony (Sb) mg/kg - - 0.610 0.630 0.690 0.620 0.600 0.600 0.620 0.690 0.630 0.0354

Arsenic (As) mg/kg 5.9 17 5.15 5.07 5.52 5.10 4.95 4.95 5.10 5.52 5.16 0.215

Barium (Ba) mg/kg - - 169 188 185 197 189 169 188 197 186 10.3

Beryllium (Be) mg/kg - - 0.490 0.560 0.580 0.550 0.540 0.490 0.550 0.580 0.544 0.0336

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - <5.0 7.30 8.10 8.90 7.50 <5.00 7.50 8.90 7.36 0.710

Cadmium (Cd) mg/kg 0.6 3.5 1.40 1.18 1.32 1.28 1.15 1.15 1.28 1.40 1.27 0.102

Calcium (Ca) mg/kg - - 50,400 50,100 49,900 57,200 44,700 44,700 50,100 57,200 50,500 4,450

Chromium (Cr) mg/kg 37.3 90 11.3 13.1 16.6 14.9 13.4 11.3 13.4 16.6 13.9 2.00

Cobalt (Co) mg/kg - - 5.76 5.25 5.33 5.39 5.25 5.25 5.33 5.76 5.40 0.212

Copper (Cu) mg/kg 35.7 197 13.8 11.0 12.1 11.2 10.9 10.9 11.2 13.8 11.8 1.21

Iron (Fe) mg/kg 21,200 43,766 14,200 14,900 16,600 14,700 14,500 14,200 14,700 16,600 15,000 942

Lead (Pb) mg/kg 35 91 8.11 7.82 8.28 7.95 7.67 7.67 7.95 8.28 7.97 0.239

Lithium (Li) mg/kg - - 7.20 8.00 7.30 7.90 7.60 7.20 7.60 8.00 7.60 0.354

Magnesium (Mg) mg/kg - - 14,700 13,000 11,100 14,100 12,000 11,100 13,000 14,700 13,000 1,480

Manganese (Mn) mg/kg 460 1,100 530 462 454 480 458 454 462 530 477 31.4

Mercury (Hg) mg/kg 0.17 0.486 0.0454 0.0293 0.0303 0.0351 0.0314 0.0293 0.0314 0.0454 0.0343 0.00658

Molybdenum (Mo) mg/kg - - 1.36 1.40 2.14 1.41 1.40 1.36 1.40 2.14 1.54 0.335

Nickel (Ni) mg/kg 16 75 32.4 30.1 34.5 34.1 31.4 30.1 32.4 34.5 32.5 1.84

Phosphorus (P) mg/kg - - 1,450 1,640 1,610 1,690 1,560 1,450 1,610 1,690 1,590 91.4

Potassium (K) mg/kg - - 950 1,560 1,710 1,820 1,720 950 1,710 1,820 1,550 349

Selenium (Se) mg/kg 2 2 2.53 1.62 2.23 1.57 1.57 1.57 1.62 2.53 1.90 0.448

Silver (Ag) mg/kg 0.5 - 0.190 0.130 0.150 0.140 0.120 0.120 0.140 0.190 0.146 0.0270

Sodium (Na) mg/kg - - 75.0 78.0 79.0 86.0 77.0 75.0 78.0 86.0 79.0 4.18

Strontium (Sr) mg/kg - - 52.3 67.2 70.0 70.0 62.3 52.3 67.2 70.0 64.4 7.44

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.171 0.199 0.208 0.220 0.208 0.171 0.208 0.220 0.201 0.0185

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 15.8 11.2 15.1 14.5 12.7 11.2 14.5 15.8 13.9 1.88

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.02 1.12 1.21 1.20 1.08 1.02 1.12 1.21 1.13 0.0805

Vanadium (V) mg/kg - - 24.0 29.1 33.2 32.4 30.7 24.0 30.7 33.2 29.9 3.65

Zinc (Zn) mg/kg 123 315 110 108 121 109 106 106 109 121 111 5.89

Zirconium (Zr) mg/kg - - 1.30 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 1.30 1.06 -

Acenaphthene mg/kg 0.0067 0.0889 <0.019 <0.0070 <0.021 <0.0070 <0.013 <0.00700 <0.0130 <0.0210 <0.00700 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.020 <0.010 0.0140 <0.010 <0.010 <0.0100 <0.0100 <0.0200 0.0110 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0270 0.0140 0.0280 <0.010 0.0190 <0.0100 0.0190 0.0280 0.0196 0.00703

Benzo(e)pyrene mg/kg - - 0.0270 0.0130 0.0280 0.0120 0.0190 0.0120 0.0190 0.0280 0.0198 0.00753

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0110 <0.010 0.0120 <0.010 <0.010 <0.0100 <0.0100 0.0120 0.0106 0.000566

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0610 0.0290 0.0670 0.0280 0.0430 0.0280 0.0430 0.0670 0.0456 0.0179

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0060 <0.0050 <0.0060 <0.0050 <0.0050 <0.00500 <0.00500 <0.00600 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 0.0110 <0.010 <0.010 <0.0100 <0.0100 0.0110 0.0102 -

Fluorene mg/kg 0.021 0.144 0.0320 0.0130 0.0390 0.0170 0.0250 0.0130 0.0250 0.0390 0.0252 0.0106

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.225 0.0940 0.248 0.0950 0.177 0.0940 0.177 0.248 0.168 0.0716

2-Methylnaphthalene mg/kg 0.0202 0.201 0.366 0.154 0.398 0.150 0.286 0.150 0.286 0.398 0.271 0.116

Naphthalene mg/kg 0.0346 0.391 0.104 0.0480 0.114 0.0490 0.0820 0.0480 0.0820 0.114 0.0794 0.0305

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.206 0.0820 0.226 0.0840 0.145 0.0820 0.145 0.226 0.149 0.0669

Pyrene mg/kg 0.053 0.875 0.0160 <0.010 0.0170 <0.010 0.0110 <0.0100 0.0110 0.0170 0.0128 0.00332

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 78.6 74.9 73.1 74.7 74.0 73.1 74.7 78.6 75.1 2.10

Chrysene d12 % - - 96.2 91.1 87.1 87.8 89.4 87.1 89.4 96.2 90.3 3.63

Naphthalene d8 % - - 74.3 73.3 66.5 71.6 69.1 66.5 71.6 74.3 71.0 3.18

Phenanthrene d10 % - - 85.3 78.8 78.8 79.1 77.1 77.1 78.8 85.3 79.8 3.16

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - 0.290 0.170 0.310 <0.15 0.210 <0.150 0.210 0.310 0.226 0.0685

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

RG_FRUP
O

Rep1

RG_FRUP
O

Rep2

RG_FRUP
O

Rep3

RG_FRUP
O

Rep4
Parameter Units

Lower 
WSQG

Upper 
WSQG

RG_FRUP
O

Rep5
Min Median Max Mean

Standard 
Deviation

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.2: Sediment Summary Stats and Data for Management Unit 1, RAEMP   

8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18

Moisture % - - 42.1 37.1 48.5 51.0 47.1 37.1 47.1 51.0 45.2 5.55

pH (1:2 soil:water) pH units - - 8.21 8.30 8.11 8.04 8.07 8.04 8.11 8.30 8.15 0.107

% Gravel (>2mm) % - - 2.10 20.0 <1.0 <1.0 <1.0 <1.00 <1.00 20.0 5.02 10.1

% Sand (2.0mm - 0.063mm) % - - 80.0 65.1 76.9 67.6 63.9 63.9 67.6 80.0 70.7 7.28

% Sand (2.00mm - 1.00mm) % - - <1.0 3.90 <1.0 <1.0 <1.0 <1.00 <1.00 3.90 1.58 -

% Sand (1.00mm - 0.50mm) % - - 2.30 7.90 1.70 1.60 2.20 1.60 2.20 7.90 3.14 2.68

% Sand (0.50mm - 0.25mm) % - - 28.8 14.3 15.3 15.1 8.50 8.50 15.1 28.8 16.4 7.47

% Sand (0.25mm - 0.125mm) % - - 33.9 28.1 39.3 30.1 29.9 28.1 30.1 39.3 32.3 4.47

% Sand (0.125mm - 0.063mm) % - - 14.0 10.9 19.6 19.8 22.3 10.9 19.6 22.3 17.3 4.70

% Silt (0.063mm - 0.004mm) % - - 16.2 13.1 21.8 30.7 33.9 13.1 21.8 33.9 23.1 9.00

% Silt (0.063mm - 0.0312mm) % - - 8.20 6.90 12.0 15.8 17.7 6.90 12.0 17.7 12.1 4.67

% Silt (0.0312mm - 0.004mm) % - - 8.00 6.20 9.80 14.9 16.2 6.20 9.80 16.2 11.0 4.35

% Clay (<4μm) % - - 2.50 1.70 2.20 2.70 2.80 1.70 2.50 2.80 2.38 0.444

Texture - - -
Loamy 
sand

Loamy 
sand

Loamy 
sand

Sandy 
loam

Sandy 
loam

- - - - -

Organic
Carbon

Total Organic Carbon % - - 3.35 3.12 5.55 6.15 4.75 3.12 4.75 6.15 4.58 1.33

Aluminum (Al) mg/kg - - 7,410 6,870 7,650 7,880 6,620 6,620 7,410 7,880 7,290 529

Antimony (Sb) mg/kg - - 0.610 0.550 0.630 0.650 0.600 0.550 0.610 0.650 0.608 0.0377

Arsenic (As) mg/kg 5.9 17 5.53 5.05 5.64 5.89 5.38 5.05 5.53 5.89 5.50 0.312

Barium (Ba) mg/kg - - 199 179 196 204 178 178 196 204 191 11.9

Beryllium (Be) mg/kg - - 0.640 0.500 0.620 0.640 0.580 0.500 0.620 0.640 0.596 0.0590

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.40 6.90 7.80 8.40 6.60 6.60 7.40 8.40 7.42 0.716

Cadmium (Cd) mg/kg 0.6 3.5 1.07 0.828 1.09 1.30 1.10 0.828 1.09 1.30 1.08 0.168

Calcium (Ca) mg/kg - - 39,000 41,300 36,500 41,200 40,200 36,500 40,200 41,300 39,600 1,990

Chromium (Cr) mg/kg 37.3 90 13.7 16.8 14.2 14.7 12.7 12.7 14.2 16.8 14.4 1.52

Cobalt (Co) mg/kg - - 5.78 4.40 5.63 5.96 5.26 4.40 5.63 5.96 5.41 0.619

Copper (Cu) mg/kg 35.7 197 11.5 9.44 12.5 13.3 12.1 9.44 12.1 13.3 11.8 1.46

Iron (Fe) mg/kg 21,200 43,766 15,500 14,000 14,900 16,000 14,600 14,000 14,900 16,000 15,000 778

Lead (Pb) mg/kg 35 91 8.63 7.23 8.58 9.08 8.49 7.23 8.58 9.08 8.40 0.694

Lithium (Li) mg/kg - - 8.50 6.90 8.00 8.70 8.20 6.90 8.20 8.70 8.06 0.702

Magnesium (Mg) mg/kg - - 11,100 11,000 11,100 11,900 11,800 11,000 11,100 11,900 11,400 432

Manganese (Mn) mg/kg 460 1,100 425 250 390 394 307 250 390 425 353 72.4

Mercury (Hg) mg/kg 0.17 0.486 0.0311 0.0286 0.0328 0.0380 0.0385 0.0286 0.0328 0.0385 0.0338 0.00433

Molybdenum (Mo) mg/kg - - 1.32 1.39 1.32 1.38 1.25 1.25 1.32 1.39 1.33 0.0563

Nickel (Ni) mg/kg 16 75 26.9 21.2 25.3 28.8 25.0 21.2 25.3 28.8 25.4 2.81

Phosphorus (P) mg/kg - - 1,690 1,840 1,540 1,650 1,570 1,540 1,650 1,840 1,660 118

Potassium (K) mg/kg - - 1,790 1,710 1,860 1,910 1,500 1,500 1,790 1,910 1,750 161

Selenium (Se) mg/kg 2 2 1.41 1.69 1.69 2.40 2.26 1.41 1.69 2.40 1.89 0.421

Silver (Ag) mg/kg 0.5 - 0.140 0.110 0.140 0.160 0.160 0.110 0.140 0.160 0.142 0.0205

Sodium (Na) mg/kg - - 78.0 78.0 77.0 82.0 71.0 71.0 78.0 82.0 77.2 3.96

Strontium (Sr) mg/kg - - 66.9 66.2 68.1 70.0 64.2 64.2 66.9 70.0 67.1 2.16

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.205 0.175 0.211 0.229 0.205 0.175 0.205 0.229 0.205 0.0194

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 10.4 12.4 13.7 15.4 11.3 10.4 12.4 15.4 12.6 1.98

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.15 1.14 1.07 1.16 1.10 1.07 1.14 1.16 1.12 0.0378

Vanadium (V) mg/kg - - 33.4 30.9 34.1 35.5 29.3 29.3 33.4 35.5 32.6 2.50

Zinc (Zn) mg/kg 123 315 117 98.9 113 124 111 98.9 113 124 113 9.21

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.014 <0.018 <0.015 <0.026 <0.011 <0.0110 <0.0150 <0.0260 <0.0110 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.020 <0.020 0.0100 0.0210 <0.010 <0.0100 0.0100 0.0210 0.0122 0.00622

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0240 0.0310 0.0240 0.0370 0.0180 0.0180 0.0240 0.0370 0.0268 0.00733

Benzo(e)pyrene mg/kg - - 0.0230 0.0310 0.0220 0.0320 0.0170 0.0170 0.0230 0.0320 0.0250 0.00636

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 0.0110 <0.010 <0.010 <0.010 <0.0100 <0.0100 0.0110 0.0102 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0700 0.0890 0.0570 0.101 0.0420 0.0420 0.0700 0.101 0.0718 0.0238

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0060 <0.0050 <0.0070 <0.0050 <0.00500 <0.00500 <0.00700 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 0.0110 0.0140 <0.010 0.0200 <0.010 <0.0100 0.0110 0.0200 0.0130 0.00428

Fluorene mg/kg 0.021 0.144 0.0210 0.0300 0.0190 0.0300 0.0180 0.0180 0.0210 0.0300 0.0236 0.00594

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.194 0.235 0.201 0.373 0.134 0.134 0.201 0.373 0.227 0.0892

2-Methylnaphthalene mg/kg 0.0202 0.201 0.306 0.369 0.309 0.545 0.214 0.214 0.309 0.545 0.349 0.123

Naphthalene mg/kg 0.0346 0.391 0.116 0.130 0.104 0.228 0.0620 0.0620 0.116 0.228 0.128 0.0614

Perylene mg/kg - - 0.0170 0.0190 0.0210 0.0280 0.0150 0.0150 0.0190 0.0280 0.0200 0.00500

Phenanthrene mg/kg 0.0419 0.515 0.221 0.273 0.198 0.446 0.119 0.119 0.221 0.446 0.251 0.122

Pyrene mg/kg 0.053 0.875 0.0180 0.0210 0.0160 0.0300 0.0110 0.0110 0.0180 0.0300 0.0192 0.00705

Quinoline mg/kg - - <0.010 <0.010 <0.010 0.0100 <0.010 <0.0100 <0.0100 0.0100 0.0100 -

Acenaphthene d10 % - - 79.3 80.3 80.0 85.1 87.9 79.3 80.3 87.9 82.5 3.78

Chrysene d12 % - - 95.2 96.1 98.7 102 106 95.2 98.7 106 99.6 4.38

Naphthalene d8 % - - 78.1 77.5 78.8 83.5 85.8 77.5 78.8 85.8 80.7 3.69

Phenanthrene d10 % - - 84.2 87.5 84.6 89.0 91.4 84.2 87.5 91.4 87.3 3.03

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - 0.270 0.330 0.270 0.410 0.200 0.200 0.270 0.410 0.296 0.0786

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

RG_FO22
Rep1

RG_FO22
Rep2

RG_FO22
Rep3

RG_FO22
Rep4

RG_FO22
Rep5 Min

Lower 
WSQG

Upper 
WSQG

Units Median Max Mean
Standard 
Deviation

Parameter

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.2: Sediment Summary Stats and Data for Management Unit 1, RAEMP   

8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18

Moisture % - - 86.3 86.6 83.3 88.3 88.2 83.3 86.6 88.3 86.5 2.03

pH (1:2 soil:water) pH units - - 7.48 7.66 7.71 7.61 7.60 7.48 7.61 7.71 7.61 0.0858

% Gravel (>2mm) % - - 19.8 2.00 15.1 11.1 <1.0 <1.00 11.1 19.8 9.80 8.19

% Sand (2.0mm - 0.063mm) % - - 30.6 23.5 21.9 38.2 23.5 21.9 23.5 38.2 27.5 6.85

% Sand (2.00mm - 1.00mm) % - - 15.1 4.80 3.60 4.50 <1.0 <1.00 4.50 15.1 5.80 5.10

% Sand (1.00mm - 0.50mm) % - - 7.80 2.00 1.50 9.40 <1.0 <1.00 2.00 9.40 4.34 3.97

% Sand (0.50mm - 0.25mm) % - - 2.00 1.80 2.30 10.2 4.90 1.80 2.30 10.2 4.24 3.56

% Sand (0.25mm - 0.125mm) % - - 3.10 5.80 6.20 7.50 7.70 3.10 6.20 7.70 6.06 1.84

% Sand (0.125mm - 0.063mm) % - - 2.60 9.10 8.30 6.60 8.90 2.60 8.30 9.10 7.10 2.70

% Silt (0.063mm - 0.004mm) % - - 45.3 69.2 59.4 47.8 73.2 45.3 59.4 73.2 59.0 12.4

% Silt (0.063mm - 0.0312mm) % - - 20.9 32.7 28.6 23.0 34.9 20.9 28.6 34.9 28.0 6.03

% Silt (0.0312mm - 0.004mm) % - - 24.4 36.5 30.8 24.8 38.3 24.4 30.8 38.3 31.0 6.43

% Clay (<4μm) % - - 4.20 5.30 3.60 2.90 4.70 2.90 4.20 5.30 4.14 0.934

Texture - - - Silt loam Silt loam Silt loam Silt loam Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 4.53 7.72 6.78 4.60 6.65 4.53 6.65 7.72 6.06 1.42

Aluminum (Al) mg/kg - - 7,140 7,430 7,080 6,000 7,940 6,000 7,140 7,940 7,120 711

Antimony (Sb) mg/kg - - 0.380 0.560 0.500 0.420 0.500 0.380 0.500 0.560 0.472 0.0716

Arsenic (As) mg/kg 5.9 17 3.92 4.73 4.57 4.23 4.61 3.92 4.57 4.73 4.41 0.332

Barium (Ba) mg/kg - - 196 227 238 195 213 195 213 238 214 18.9

Beryllium (Be) mg/kg - - 0.440 0.550 0.470 0.380 0.530 0.380 0.470 0.550 0.474 0.0688

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 14.3 13.9 15.2 9.80 16.0 9.80 14.3 16.0 13.8 2.40

Cadmium (Cd) mg/kg 0.6 3.5 1.10 1.42 1.24 0.908 1.22 0.908 1.22 1.42 1.18 0.189

Calcium (Ca) mg/kg - - 64,400 61,500 68,600 54,400 67,000 54,400 64,400 68,600 63,200 5,600

Chromium (Cr) mg/kg 37.3 90 14.6 16.0 14.6 30.9 16.3 14.6 16.0 30.9 18.5 6.99

Cobalt (Co) mg/kg - - 4.20 5.29 4.73 3.89 4.85 3.89 4.73 5.29 4.59 0.552

Copper (Cu) mg/kg 35.7 197 9.38 12.1 10.5 8.66 10.6 8.66 10.5 12.1 10.2 1.31

Iron (Fe) mg/kg 21,200 43,766 10,600 13,100 12,700 10,600 12,500 10,600 12,500 13,100 11,900 1,210

Lead (Pb) mg/kg 35 91 6.03 7.83 6.41 4.97 7.14 4.97 6.41 7.83 6.48 1.09

Lithium (Li) mg/kg - - 6.80 8.40 7.10 4.80 8.10 4.80 7.10 8.40 7.04 1.42

Magnesium (Mg) mg/kg - - 12,600 13,900 13,900 11,100 13,800 11,100 13,800 13,900 13,100 1,230

Manganese (Mn) mg/kg 460 1,100 430 598 505 612 466 430 505 612 522 80.3

Mercury (Hg) mg/kg 0.17 0.486 0.0334 0.0406 0.0344 0.0300 0.0358 0.0300 0.0344 0.0406 0.0348 0.00387

Molybdenum (Mo) mg/kg - - 0.940 1.31 1.22 1.23 1.21 0.940 1.22 1.31 1.18 0.141

Nickel (Ni) mg/kg 16 75 24.7 31.4 27.8 26.6 27.5 24.7 27.5 31.4 27.6 2.44

Phosphorus (P) mg/kg - - 1,280 1,440 1,400 1,260 1,390 1,260 1,390 1,440 1,350 79.2

Potassium (K) mg/kg - - 1,840 1,720 1,740 1,610 2,000 1,610 1,740 2,000 1,780 147

Selenium (Se) mg/kg 2 2 4.03 6.57 4.94 3.62 5.57 3.62 4.94 6.57 4.95 1.19

Silver (Ag) mg/kg 0.5 - 0.130 0.190 0.140 0.140 0.150 0.130 0.140 0.190 0.150 0.0235

Sodium (Na) mg/kg - - 113 99.0 118 84.0 109 84.0 109 118 105 13.5

Strontium (Sr) mg/kg - - 59.9 65.2 64.3 62.7 65.6 59.9 64.3 65.6 63.5 2.32

Sulfur (S) mg/kg - - 1,100 1,200 1,300 <1000 1,200 <1,000 1,200 1,300 1,160 86.4

Thallium (Tl) mg/kg - - 0.183 0.220 0.182 0.145 0.223 0.145 0.183 0.223 0.191 0.0321

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 18.7 15.9 23.6 19.8 24.0 15.9 19.8 24.0 20.4 3.42

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.888 1.18 0.988 0.798 1.08 0.798 0.988 1.18 0.987 0.151

Vanadium (V) mg/kg - - 28.2 30.7 29.9 27.7 32.6 27.7 29.9 32.6 29.8 1.98

Zinc (Zn) mg/kg 123 315 95.5 117 107 84.5 108 84.5 107 117 102 12.6

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.017 <0.022 <0.016 <0.019 <0.023 <0.0160 <0.0190 <0.0230 <0.0160 -

Acenaphthylene mg/kg 0.0059 0.128 <0.017 <0.017 <0.014 <0.019 <0.019 <0.0140 <0.0170 <0.0190 <0.0140 -

Acridine mg/kg - - <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Anthracene mg/kg 0.0469 0.245 <0.013 <0.014 <0.011 <0.015 <0.015 <0.0110 <0.0140 <0.0150 <0.0110 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Benzo(b&j)fluoranthene mg/kg - - <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Benzo(e)pyrene mg/kg - - <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Chrysene mg/kg 0.0571 0.862 0.0480 0.0880 0.0550 0.0670 0.0880 0.0480 0.0670 0.0880 0.0692 0.0185

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.017 <0.017 <0.014 <0.019 <0.019 <0.0140 <0.0170 <0.0190 <0.0140 -

Fluoranthene mg/kg 0.111 2.355 <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Fluorene mg/kg 0.021 0.144 <0.033 0.0450 0.0340 <0.038 0.0510 <0.0330 0.0340 0.0510 0.0393 0.00872

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

1-Methylnaphthalene mg/kg - - 0.191 0.259 0.174 0.185 0.242 0.174 0.191 0.259 0.210 0.0378

2-Methylnaphthalene mg/kg 0.0202 0.201 0.305 0.425 0.285 0.302 0.391 0.285 0.305 0.425 0.342 0.0623

Naphthalene mg/kg 0.0346 0.391 0.107 0.138 0.0920 0.0980 0.125 0.0920 0.107 0.138 0.112 0.0191

Perylene mg/kg - - <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Phenanthrene mg/kg 0.0419 0.515 0.163 0.273 0.189 0.207 0.283 0.163 0.207 0.283 0.223 0.0527

Pyrene mg/kg 0.053 0.875 <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Quinoline mg/kg - - <0.033 <0.034 <0.028 <0.038 <0.038 <0.0280 <0.0340 <0.0380 <0.0280 -

Acenaphthene d10 % - - 93.9 74.0 72.2 74.4 70.2 70.2 74.0 93.9 76.9 9.63

Chrysene d12 % - - 78.5 77.8 75.4 84.9 82.7 75.4 78.5 84.9 79.9 3.86

Naphthalene d8 % - - 94.5 69.6 68.5 74.1 63.1 63.1 69.6 94.5 74.0 12.1

Phenanthrene d10 % - - 83.6 80.1 79.6 83.4 84.4 79.6 83.4 84.4 82.2 2.20

B(a)P Total Potency Equivalent mg/kg - - 0.0320 0.0330 0.0270 0.0370 0.0370 0.0270 0.0330 0.0370 0.0332 0.00415

IACR (CCME) mg/kg - - 0.370 0.400 0.320 0.430 0.440 0.320 0.400 0.440 0.392 0.0487

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

RG_FODG
H

Rep1

RG_FODG
H

Rep2
Parameter Units

Lower 
WSQG

Upper 
WSQG

Mean
Standard 
Deviation
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H
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H
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H
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Min Median Max

Physical
Tests
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PAHs
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Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.3: Sediment Data and Summary Statistics for Management Unit 2 Stations, RAEMP, 2019   

9-Sep-19 9-Sep-19 9-Sep-19

Moisture % - - 69.6 62.0 69.6 62.0 69.6 69.6 67.1 4.39

pH (1:2 soil:water) pH units - - 7.30 7.60 7.70 7.30 7.60 7.70 7.53 0.208

% Gravel (>2mm) % - - <1.0 8.70 <1.0 <1.00 <1.00 8.70 3.57 -

% Sand (2.0mm - 0.063mm) % - - 29.7 51.8 24.9 24.9 29.7 51.8 35.5 14.3

% Sand (2.00mm - 1.00mm) % - - 2.10 7.90 1.20 1.20 2.10 7.90 3.73 3.64

% Sand (1.00mm - 0.50mm) % - - 2.50 9.10 1.20 1.20 2.50 9.10 4.27 4.24

% Sand (0.50mm - 0.25mm) % - - 4.30 8.80 2.00 2.00 4.30 8.80 5.03 3.46

% Sand (0.25mm - 0.125mm) % - - 8.40 13.2 6.30 6.30 8.40 13.2 9.30 3.54

% Sand (0.125mm - 0.063mm) % - - 12.4 12.8 14.2 12.4 12.8 14.2 13.1 0.945

% Silt (0.063mm - 0.004mm) % - - 64.7 35.9 67.9 35.9 64.7 67.9 56.2 17.6

% Silt (0.063mm - 0.0312mm) % - - 31.1 17.5 31.5 17.5 31.1 31.5 26.7 7.97

% Silt (0.0312mm - 0.004mm) % - - 33.6 18.4 36.4 18.4 33.6 36.4 29.5 9.69

% Clay (<4μm) % - - 5.40 3.80 7.00 3.80 5.40 7.00 5.40 1.60
Organic
Carbon

Total Organic Carbon % - - 8.05 4.40 7.90 4.40 7.90 8.05 6.78 2.07

Aluminum (Al) mg/kg - - 3,720 5,240 6,650 3,720 5,240 6,650 5,200 1,470

Antimony (Sb) mg/kg - - 0.290 0.520 0.340 0.290 0.340 0.520 0.383 0.121

Arsenic (As) mg/kg 5.9 17 3.75 4.35 4.26 3.75 4.26 4.35 4.12 0.324

Barium (Ba) mg/kg - - 115 121 96.3 96.3 115 121 111 12.9

Beryllium (Be) mg/kg - - 0.320 0.380 0.390 0.320 0.380 0.390 0.363 0.0379

Bismuth (Bi) mg/kg - - <0.20 0.230 <0.20 <0.200 <0.200 0.230 0.210 -

Boron (B) mg/kg - - 6.00 7.10 8.80 6.00 7.10 8.80 7.30 1.41

Cadmium (Cd) mg/kg 0.6 3.5 1.40 1.06 0.899 0.899 1.06 1.40 1.12 0.256

Calcium (Ca) mg/kg - - 83,000 91,900 68,900 68,900 83,000 91,900 81,300 11,600

Chromium (Cr) mg/kg 37.3 90 12.3 13.5 14.1 12.3 13.5 14.1 13.3 0.917

Cobalt (Co) mg/kg - - 3.29 3.59 3.43 3.29 3.43 3.59 3.44 0.150

Copper (Cu) mg/kg 35.7 197 8.67 8.09 8.75 8.09 8.67 8.75 8.50 0.360

Iron (Fe) mg/kg 21,200 43,766 8,930 9,670 9,380 8,930 9,380 9,670 9,330 373

Lead (Pb) mg/kg 35 91 5.76 5.77 5.87 5.76 5.77 5.87 5.80 0.0608

Lithium (Li) mg/kg - - 6.50 8.00 10.1 6.50 8.00 10.1 8.20 1.81

Magnesium (Mg) mg/kg - - 22,800 23,700 24,800 22,800 23,700 24,800 23,800 1,000

Manganese (Mn) mg/kg 460 1100 324 364 345 324 345 364 344 20.0

Mercury (Hg) mg/kg 0.17 0.486 0.0504 0.0333 0.0459 0.0333 0.0459 0.0504 0.0432 0.00886

Molybdenum (Mo) mg/kg - - 1.34 1.36 1.42 1.34 1.36 1.42 1.37 0.0416

Nickel (Ni) mg/kg 16 75 20.9 19.0 18.5 18.5 19.0 20.9 19.5 1.27

Phosphorus (P) mg/kg - - 993 1,000 928 928 993 1,000 974 39.7

Potassium (K) mg/kg - - 860 1,270 1,590 860 1,270 1,590 1,240 366

Selenium (Se) mg/kg 2 2 1.74 1.23 1.59 1.23 1.59 1.74 1.52 0.262

Silver (Ag) mg/kg 0.5 - 0.150 0.130 0.160 0.130 0.150 0.160 0.147 0.0153

Sodium (Na) mg/kg - - 104 112 97.0 97.0 104 112 104 7.51

Strontium (Sr) mg/kg - - 83.6 87.2 62.9 62.9 83.6 87.2 77.9 13.1

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.197 0.370 0.276 0.197 0.276 0.370 0.281 0.0866

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 14.8 17.3 24.1 14.8 17.3 24.1 18.7 4.81

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.64 1.03 1.31 1.03 1.31 1.64 1.33 0.305

Vanadium (V) mg/kg - - 12.4 16.0 18.0 12.4 16.0 18.0 15.5 2.84

Zinc (Zn) mg/kg 123 315 163 130 126 126 130 163 140 20.3

Zirconium (Zr) mg/kg - - 1.70 <1.0 <1.0 <1.00 <1.00 1.70 1.23 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0080 <0.0065 <0.0080 <0.00650 <0.00800 <0.00800 <0.00650 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0080 <0.0065 <0.0080 <0.00650 <0.00800 <0.00800 <0.00650 -

Acridine mg/kg - - <0.016 <0.013 <0.016 <0.0130 <0.0160 <0.0160 <0.0130 -

Anthracene mg/kg 0.0469 0.245 <0.0064 <0.0052 <0.0064 <0.00520 <0.00640 <0.00640 <0.00520 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.016 <0.013 <0.016 <0.0130 <0.0160 <0.0160 <0.0130 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.016 <0.013 <0.016 <0.0130 <0.0160 <0.0160 <0.0130 -

Benzo(b&j)fluoranthene mg/kg - - <0.016 0.0150 <0.016 0.0150 0.0150 <0.0160 0.0150 -

Benzo(e)pyrene mg/kg - - <0.016 0.0130 <0.016 0.0130 0.0130 <0.0160 0.0130 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.016 <0.013 <0.016 <0.0130 <0.0160 <0.0160 <0.0130 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.016 <0.013 <0.016 <0.0130 <0.0160 <0.0160 <0.0130 -

Chrysene mg/kg 0.0571 0.862 0.0330 0.0390 0.0360 0.0330 0.0360 0.0390 0.0360 0.00300

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0080 <0.0065 <0.0080 <0.00650 <0.00800 <0.00800 <0.00650 -

Fluoranthene mg/kg 0.111 2.355 <0.016 <0.013 <0.016 <0.0130 <0.0160 <0.0160 <0.0130 -

Fluorene mg/kg 0.021 0.144 0.0210 0.0190 <0.016 <0.0160 0.0190 0.0210 0.0187 0.00133

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.016 <0.013 <0.016 <0.0130 <0.0160 <0.0160 <0.0130 -

1-Methylnaphthalene mg/kg - - 0.0880 0.0940 0.0450 0.0450 0.0880 0.0940 0.0757 0.0267

2-Methylnaphthalene mg/kg 0.0202 0.201 0.121 0.135 0.0680 0.0680 0.121 0.135 0.108 0.0353

Naphthalene mg/kg 0.0346 0.391 0.0390 0.0420 0.0190 0.0190 0.0390 0.0420 0.0333 0.0125

Perylene mg/kg - - <0.016 <0.013 <0.016 <0.0130 <0.0160 <0.0160 <0.0130 -

Phenanthrene mg/kg 0.0419 0.515 0.117 0.116 0.0780 0.0780 0.116 0.117 0.104 0.0222

Pyrene mg/kg 0.053 0.875 0.0170 0.0170 <0.016 <0.0160 0.0170 0.0170 0.0167 -

Quinoline mg/kg - - <0.016 <0.013 <0.016 <0.0130 <0.0160 <0.0160 <0.0130 -

Acenaphthene d10 % - - 64.2 65.5 69.6 64.2 65.5 69.6 66.4 2.82

Chrysene d12 % - - 84.3 85.1 90.2 84.3 85.1 90.2 86.5 3.20

Naphthalene d8 % - - 66.0 62.2 66.5 62.2 66.0 66.5 64.9 2.35

Phenanthrene d10 % - - 78.4 76.4 84.9 76.4 78.4 84.9 79.9 4.44

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - 0.180 0.210 0.180 0.180 0.180 0.210 0.190 0.0173

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.3: Sediment Data and Summary Statistics for Management Unit 2 Stations, RAEMP, 2019   

10-Sep-19 10-Sep-19 10-Sep-19 10-Sep-19 10-Sep-19

Moisture % - - 80.7 82.3 79.9 81.6 73.6 73.6 80.7 82.3 79.6 3.49

pH (1:2 soil:water) pH units - - 7.11 7.25 7.11 7.50 7.28 7.11 7.25 7.50 7.25 0.160

% Gravel (>2mm) % - - 20.3 3.80 <1.0 14.2 4.00 <1.00 4.00 20.3 8.66 7.89

% Sand (2.0mm - 0.063mm) % - - 33.4 24.0 31.9 22.7 61.3 22.7 31.9 61.3 34.7 15.6

% Sand (2.00mm - 1.00mm) % - - 17.4 6.80 2.50 4.40 2.70 2.50 4.40 17.4 6.76 6.19

% Sand (1.00mm - 0.50mm) % - - 9.30 7.10 6.20 5.60 7.30 5.60 7.10 9.30 7.10 1.41

% Sand (0.50mm - 0.25mm) % - - 3.40 5.40 10.2 4.40 23.7 3.40 5.40 23.7 9.42 8.40

% Sand (0.25mm - 0.125mm) % - - 2.00 3.30 9.10 5.40 21.4 2.00 5.40 21.4 8.24 7.83

% Sand (0.125mm - 0.063mm) % - - 1.30 1.40 3.90 2.90 6.20 1.30 2.90 6.20 3.14 2.03

% Silt (0.063mm - 0.004mm) % - - 41.9 64.6 63.4 58.3 32.1 32.1 58.3 64.6 52.1 14.4

% Silt (0.063mm - 0.0312mm) % - - 19.2 29.6 30.6 26.0 15.4 15.4 26.0 30.6 24.2 6.63

% Silt (0.0312mm - 0.004mm) % - - 22.7 35.0 32.8 32.3 16.7 16.7 32.3 35.0 27.9 7.85

% Clay (<4μm) % - - 4.40 7.60 4.00 4.80 2.60 2.60 4.40 7.60 4.68 1.83
Organic
Carbon

Total Organic Carbon % - - 7.87 8.84 11.3 14.4 6.91 6.91 8.84 14.4 9.86 3.02

Aluminum (Al) mg/kg - - 3,200 2,990 5,700 5,950 6,730 2,990 5,700 6,730 4,910 1,710

Antimony (Sb) mg/kg - - 0.360 0.360 0.910 0.640 0.740 0.360 0.640 0.910 0.602 0.241

Arsenic (As) mg/kg 5.9 17 3.94 3.89 4.73 4.96 6.18 3.89 4.73 6.18 4.74 0.933

Barium (Ba) mg/kg - - 118 148 211 242 218 118 211 242 187 52.1

Beryllium (Be) mg/kg - - 0.320 0.340 0.480 0.530 0.550 0.320 0.480 0.550 0.444 0.107

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 6.20 6.30 17.3 8.30 10.7 6.20 8.30 17.3 9.76 4.60

Cadmium (Cd) mg/kg 0.6 3.5 5.30 6.40 1.75 1.80 1.85 1.75 1.85 6.40 3.42 2.25

Calcium (Ca) mg/kg - - 98,300 113,000 84,600 67,800 98,400 67,800 98,300 113,000 92,400 17,000

Chromium (Cr) mg/kg 37.3 90 24.1 11.7 12.8 16.1 12.6 11.7 12.8 24.1 15.5 5.11

Cobalt (Co) mg/kg - - 9.29 11.5 4.31 5.82 5.51 4.31 5.82 11.5 7.29 3.00

Copper (Cu) mg/kg 35.7 197 12.5 13.3 12.9 15.1 12.9 12.5 12.9 15.1 13.3 1.02

Iron (Fe) mg/kg 21,200 43,766 10,800 11,100 10,300 10,800 14,400 10,300 10,800 14,400 11,500 1,660

Lead (Pb) mg/kg 35 91 5.25 5.37 6.33 7.90 8.15 5.25 6.33 8.15 6.60 1.37

Lithium (Li) mg/kg - - 6.10 6.00 9.90 7.80 10.7 6.00 7.80 10.7 8.10 2.15

Magnesium (Mg) mg/kg - - 13,800 14,300 16,200 14,000 15,500 13,800 14,300 16,200 14,800 1,040

Manganese (Mn) mg/kg 460 1100 735 1,060 256 276 405 256 405 1,060 546 345

Mercury (Hg) mg/kg 0.17 0.486 0.0321 0.0307 0.0358 0.0407 0.0250 0.0250 0.0321 0.0407 0.0329 0.00586

Molybdenum (Mo) mg/kg - - 1.58 1.35 1.92 1.80 1.80 1.35 1.80 1.92 1.69 0.226

Nickel (Ni) mg/kg 16 75 63.8 72.2 48.5 36.0 42.8 36.0 48.5 72.2 52.7 15.0

Phosphorus (P) mg/kg - - 1,010 1,200 1,410 1,200 1,500 1,010 1,200 1,500 1,260 193

Potassium (K) mg/kg - - 840 890 1620 1,380 1,520 840 1,380 1,620 1,250 362

Selenium (Se) mg/kg 2 2 4.42 3.96 8.44 18.2 5.06 3.96 5.06 18.2 8.02 5.96

Silver (Ag) mg/kg 0.5 - 0.100 0.100 0.130 0.180 0.110 0.100 0.110 0.180 0.124 0.0336

Sodium (Na) mg/kg - - 151 202 161 108 157 108 157 202 156 33.4

Strontium (Sr) mg/kg - - 95.5 122 92.1 94.7 105 92.1 95.5 122 102 12.3

Sulfur (S) mg/kg - - 1,200 1,500 1,100 1,200 1,100 1,100 1,200 1,500 1,220 164

Thallium (Tl) mg/kg - - 0.122 0.126 0.210 0.143 0.198 0.122 0.143 0.210 0.160 0.0413

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 7.50 8.00 21.2 11.3 10.0 7.50 10.0 21.2 11.6 5.58

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.05 1.14 2.72 1.51 1.75 1.05 1.51 2.72 1.63 0.670

Vanadium (V) mg/kg - - 13.1 13.1 20.4 21.5 21.6 13.1 20.4 21.6 17.9 4.44

Zinc (Zn) mg/kg 123 315 295 371 131 129 136 129 136 371 212 113

Zirconium (Zr) mg/kg - - <1.0 <1.0 1.20 <1.0 <1.0 <1.00 <1.00 1.20 1.04 -

Acenaphthene mg/kg 0.0067 0.0889 <0.055 <0.051 <0.021 <0.29 <0.012 <0.0120 <0.0510 <0.290 <0.0120 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0080 <0.0060 <0.012 <0.031 <0.0090 <0.00600 <0.00900 <0.0310 <0.00600 -

Acridine mg/kg - - <0.025 <0.028 <0.023 <0.050 <0.018 <0.0180 <0.0250 <0.0500 <0.0180 -

Anthracene mg/kg 0.0469 0.245 <0.010 <0.011 <0.0092 <0.014 <0.0072 <0.00720 <0.0100 <0.0140 <0.00720 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.050 <0.040 <0.023 <0.23 <0.018 <0.0180 <0.0400 <0.230 <0.0180 -

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0280 <0.028 <0.023 0.122 <0.018 <0.0180 <0.0280 0.122 0.0408 0.0532

Benzo(b&j)fluoranthene mg/kg - - 0.0800 0.0610 0.0280 0.328 <0.018 <0.0180 0.0610 0.328 0.103 0.131

Benzo(e)pyrene mg/kg - - 0.0880 0.0690 0.0280 0.387 0.0180 0.0180 0.0690 0.387 0.118 0.153

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0440 0.0310 <0.023 0.187 <0.018 <0.0180 0.0310 0.187 0.0596 0.0751

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.025 <0.028 <0.023 <0.026 <0.018 <0.0180 <0.0250 <0.0280 <0.0180 -

Chrysene mg/kg 0.0571 0.862 0.217 0.168 0.0750 0.934 0.0530 0.0530 0.168 0.934 0.289 0.367

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.024 <0.019 <0.012 <0.11 <0.0090 <0.00900 <0.0190 <0.110 <0.00900 -

Fluoranthene mg/kg 0.111 2.355 0.0380 0.0290 <0.023 0.163 <0.018 <0.0180 0.0290 0.163 0.0532 0.0647

Fluorene mg/kg 0.021 0.144 0.176 0.122 0.0590 0.738 0.0350 0.0350 0.122 0.738 0.226 0.291

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.025 <0.028 <0.023 0.0510 <0.018 <0.0180 <0.0250 0.0510 0.0246 -

1-Methylnaphthalene mg/kg - - 0.876 0.723 0.282 3.37 0.183 0.183 0.723 3.37 1.09 1.31

2-Methylnaphthalene mg/kg 0.0202 0.201 1.32 1.08 0.432 5.55 0.287 0.287 1.08 5.55 1.73 2.18

Naphthalene mg/kg 0.0346 0.391 0.369 0.296 0.134 1.52 0.101 0.101 0.296 1.52 0.484 0.590

Perylene mg/kg - - <0.025 <0.028 <0.023 <0.026 <0.018 <0.0180 <0.0250 <0.0280 <0.0180 -

Phenanthrene mg/kg 0.0419 0.515 0.801 0.634 0.284 3.94 0.202 0.202 0.634 3.94 1.17 1.57

Pyrene mg/kg 0.053 0.875 0.0690 0.0570 0.0240 0.326 <0.018 <0.0180 0.0570 0.326 0.0988 0.132

Quinoline mg/kg - - <0.025 <0.028 <0.023 <0.026 <0.018 <0.0180 <0.0250 <0.0280 <0.0180 -

Acenaphthene d10 % - - 85.6 79.2 76.5 79.1 76.1 76.1 79.1 85.6 79.3 3.80

Chrysene d12 % - - 91.5 81.5 84.1 84.8 84.9 81.5 84.8 91.5 85.4 3.70

Naphthalene d8 % - - 74.3 71.8 69.5 61.0 68.0 61.0 69.5 74.3 68.9 5.03

Phenanthrene d10 % - - 96.2 87.1 86.3 90.9 87.7 86.3 87.7 96.2 89.6 4.06

B(a)P Total Potency Equivalent mg/kg - - 0.0550 0.0360 0.0250 0.239 <0.020 <0.0200 0.0360 0.239 0.0750 0.0950

IACR (CCME) mg/kg - - 0.900 0.700 0.380 3.54 0.210 0.210 0.700 3.54 1.15 1.37

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.3: Sediment Data and Summary Statistics for Management Unit 2 Stations, RAEMP, 2019   

8-Sep-19 8-Sep-19 8-Sep-19 8-Sep-19 8-Sep-19

Moisture % - - 80.5 84.6 78.3 78.2 72.2 72.2 78.3 84.6 78.8 4.49

pH (1:2 soil:water) pH units - - 7.23 7.35 7.54 7.62 7.40 7.23 7.40 7.62 7.43 0.154

% Gravel (>2mm) % - - 9.40 <1.0 3.10 <1.0 <1.0 <1.00 <1.00 9.40 3.10 3.56

% Sand (2.0mm - 0.063mm) % - - 28.8 13.7 21.2 35.7 25.9 13.7 25.9 35.7 25.1 8.24

% Sand (2.00mm - 1.00mm) % - - 4.10 <1.0 6.00 <1.0 <1.0 <1.00 <1.00 6.00 2.62 1.07

% Sand (1.00mm - 0.50mm) % - - 2.70 <1.0 3.40 1.50 <1.0 <1.00 1.50 3.40 1.92 0.969

% Sand (0.50mm - 0.25mm) % - - 5.90 1.10 3.40 5.10 3.20 1.10 3.40 5.90 3.74 1.86

% Sand (0.25mm - 0.125mm) % - - 9.10 4.70 3.70 15.3 11.3 3.70 9.10 15.3 8.82 4.78

% Sand (0.125mm - 0.063mm) % - - 7.00 5.90 4.70 12.8 9.40 4.70 7.00 12.8 7.96 3.21

% Silt (0.063mm - 0.004mm) % - - 56.6 80.6 70.0 59.8 69.3 56.6 69.3 80.6 67.3 9.47

% Silt (0.063mm - 0.0312mm) % - - 26.5 37.9 32.7 28.5 33.2 26.5 32.7 37.9 31.8 4.44

% Silt (0.0312mm - 0.004mm) % - - 30.1 42.7 37.3 31.3 36.1 30.1 36.1 42.7 35.5 5.06

% Clay (<4μm) % - - 5.10 7.20 5.70 5.10 5.50 5.10 5.50 7.20 5.72 0.867
Organic
Carbon

Total Organic Carbon % - - 7.87 7.98 8.72 6.41 6.59 6.41 7.87 8.72 7.51 0.984

Aluminum (Al) mg/kg - - 5,450 4,830 7,130 5,200 4,130 4,130 5,200 7,130 5,350 1,110

Antimony (Sb) mg/kg - - 0.540 0.380 0.520 0.350 0.290 0.290 0.380 0.540 0.416 0.109

Arsenic (As) mg/kg 5.9 17 4.58 4.16 5.15 4.89 3.79 3.79 4.58 5.15 4.51 0.548

Barium (Ba) mg/kg - - 234 221 249 217 185 185 221 249 221 23.8

Beryllium (Be) mg/kg - - 0.450 0.420 0.540 0.470 0.370 0.370 0.450 0.540 0.450 0.0628

Bismuth (Bi) mg/kg - - 0.240 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 0.240 0.208 -

Boron (B) mg/kg - - 48.8 38.4 36.3 15.1 20.3 15.1 36.3 48.8 31.8 13.8

Cadmium (Cd) mg/kg 0.6 3.5 2.14 2.77 2.49 2.39 2.03 2.03 2.39 2.77 2.36 0.293

Calcium (Ca) mg/kg - - 144,000 116,000 117,000 105,000 114,000 105,000 116,000 144,000 119,000 14,700

Chromium (Cr) mg/kg 37.3 90 12.4 10.6 15.1 10.4 9.64 9.64 10.6 15.1 11.6 2.19

Cobalt (Co) mg/kg - - 4.52 4.78 5.73 5.56 4.36 4.36 4.78 5.73 4.99 0.619

Copper (Cu) mg/kg 35.7 197 9.79 10.7 13.4 12.1 9.23 9.23 10.7 13.4 11.0 1.71

Iron (Fe) mg/kg 21,200 43,766 11,400 11,400 13,900 13,300 10,600 10,600 11,400 13,900 12,100 1,410

Lead (Pb) mg/kg 35 91 6.02 6.40 7.43 7.03 5.71 5.71 6.40 7.43 6.52 0.709

Lithium (Li) mg/kg - - 8.00 8.10 10.9 8.10 7.00 7.00 8.10 10.9 8.42 1.46

Magnesium (Mg) mg/kg - - 16,700 14,700 15,500 18,600 16,900 14,700 16,700 18,600 16,500 1,490

Manganese (Mn) mg/kg 460 1100 617 635 769 730 557 557 635 769 662 86.4

Mercury (Hg) mg/kg 0.17 0.486 0.0243 0.0295 0.0383 0.0313 0.0295 0.0243 0.0295 0.0383 0.0306 0.00505

Molybdenum (Mo) mg/kg - - 1.36 1.15 1.31 1.20 1.01 1.01 1.20 1.36 1.21 0.138

Nickel (Ni) mg/kg 16 75 28.8 32.0 38.8 32.7 26.5 26.5 32.0 38.8 31.8 4.66

Phosphorus (P) mg/kg - - 1,330 1,230 1,320 1,360 1,110 1,110 1,320 1,360 1,270 102

Potassium (K) mg/kg - - 1,720 1,420 2,040 1,270 1,150 1,150 1,420 2,040 1,520 360

Selenium (Se) mg/kg 2 2 6.00 5.62 6.14 3.50 3.63 3.50 5.62 6.14 4.98 1.30

Silver (Ag) mg/kg 0.5 - 0.120 0.120 0.160 0.140 0.110 0.110 0.120 0.160 0.130 0.0200

Sodium (Na) mg/kg - - 137 123 137 121 105 105 123 137 125 13.3

Strontium (Sr) mg/kg - - 108 89.5 96.0 91.1 86.5 86.5 91.1 108 94.2 8.44

Sulfur (S) mg/kg - - 2,200 2,100 2,000 1,700 1,600 1,600 2,000 2,200 1,920 259

Thallium (Tl) mg/kg - - 0.315 0.154 0.212 0.154 0.131 0.131 0.154 0.315 0.193 0.0744

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 25.0 21.7 30.6 15.3 13.9 13.9 21.7 30.6 21.3 6.91

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.01 0.999 1.06 0.970 0.793 0.793 0.999 1.06 0.966 0.102

Vanadium (V) mg/kg - - 19.9 17.4 24.5 18.0 15.0 15.0 18.0 24.5 19.0 3.56

Zinc (Zn) mg/kg 123 315 141 153 150 134 119 119 141 153 139 13.6

Zirconium (Zr) mg/kg - - 1.00 1.00 1.20 <1.0 <1.0 <1.00 1.00 1.20 1.04 0.0980

Acenaphthene mg/kg 0.0067 0.0889 <0.030 0.0310 <0.035 <0.050 <0.026 <0.0260 <0.0300 <0.0500 0.0277 -

Acenaphthylene mg/kg 0.0059 0.128 <0.013 <0.015 <0.011 <0.011 <0.0085 <0.00850 <0.0110 <0.0150 <0.00850 -

Acridine mg/kg - - <0.050 <0.070 <0.070 <0.090 <0.060 <0.0500 <0.0700 <0.0900 <0.0500 -

Anthracene mg/kg 0.0469 0.245 <0.010 <0.012 <0.0088 0.0104 <0.0068 <0.00680 <0.0100 <0.0120 0.00770 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.025 0.0310 0.0290 0.0410 0.0250 <0.0250 0.0290 0.0410 0.0302 0.00679

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.025 <0.030 <0.022 0.0260 <0.017 <0.0170 <0.0250 <0.0300 0.0192 -

Benzo(b&j)fluoranthene mg/kg - - 0.0320 0.0460 0.0450 0.0630 0.0400 0.0320 0.0450 0.0630 0.0452 0.0114

Benzo(e)pyrene mg/kg - - 0.0360 0.0510 0.0490 0.0700 0.0430 0.0360 0.0490 0.0700 0.0498 0.0127

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.025 <0.030 <0.022 0.0310 0.0200 0.0200 0.0200 0.0310 0.0222 0.00622

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.025 <0.030 <0.022 <0.022 <0.017 <0.0170 <0.0220 <0.0300 <0.0170 -

Chrysene mg/kg 0.0571 0.862 0.0760 0.107 0.106 0.151 0.0970 0.0760 0.106 0.151 0.107 0.0274

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.013 <0.015 <0.011 0.0130 0.00970 0.00970 0.00970 <0.0150 0.0105 0.00226

Fluoranthene mg/kg 0.111 2.355 <0.025 <0.030 0.0270 0.0380 0.0240 0.0240 0.0240 0.0380 0.0276 0.00662

Fluorene mg/kg 0.021 0.144 0.0580 0.103 0.0950 0.135 0.0800 0.0580 0.0950 0.135 0.0942 0.0285

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.025 <0.030 <0.022 <0.022 <0.017 <0.0170 <0.0220 <0.0300 <0.0170 -

1-Methylnaphthalene mg/kg - - 0.309 0.495 0.429 0.642 0.370 0.309 0.429 0.642 0.449 0.128

2-Methylnaphthalene mg/kg 0.0202 0.201 0.469 0.751 0.649 0.961 0.564 0.469 0.649 0.961 0.679 0.189

Naphthalene mg/kg 0.0346 0.391 0.136 0.221 0.183 0.256 0.162 0.136 0.183 0.256 0.192 0.0476

Perylene mg/kg - - <0.025 <0.030 <0.022 <0.022 <0.017 <0.0170 <0.0220 <0.0300 <0.0170 -

Phenanthrene mg/kg 0.0419 0.515 0.285 0.417 0.402 0.580 0.363 0.285 0.402 0.580 0.409 0.108

Pyrene mg/kg 0.053 0.875 0.0270 0.0390 0.0380 0.0540 0.0350 0.0270 0.0380 0.0540 0.0386 0.00981

Quinoline mg/kg - - <0.025 <0.030 <0.022 <0.022 <0.017 <0.0170 <0.0220 <0.0300 <0.0170 -

Acenaphthene d10 % - - 79.4 83.9 70.0 97.4 71.3 70.0 79.4 97.4 80.4 11.1

Chrysene d12 % - - 90.2 90.3 85.4 106.3 87.8 85.4 90.2 106 92.0 8.24

Naphthalene d8 % - - 70.7 78.6 62.2 80.0 63.4 62.2 70.7 80.0 71.0 8.28

Phenanthrene d10 % - - 86.8 87.1 79.5 103.2 80.8 79.5 86.8 103 87.5 9.43

B(a)P Total Potency Equivalent mg/kg - - 0.0270 0.0340 0.0270 0.0530 0.0280 0.0270 0.0280 0.0530 0.0338 0.0111

IACR (CCME) mg/kg - - 0.420 0.610 0.550 0.790 0.490 0.420 0.550 0.790 0.572 0.141

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.4: Sediment Summary Stats and Data for Management Unit 2, RAEMP

11-Sep-18 11-Sep-18 11-Sep-18

Moisture % - - 78.9 74.6 73.6 73.6 74.6 78.9 75.7 2.82

pH (1:2 soil:water) pH units - - - 7.51 7.44 7.44 7.48 7.51 7.48 0.0495

% Gravel (>2mm) % - - 22.8 8.10 <1.0 <1.00 8.10 22.8 10.6 9.80

% Sand (2.0mm - 0.063mm) % - - 24.6 46.4 41.5 24.6 41.5 46.4 37.5 11.4

% Sand (2.00mm - 1.00mm) % - - 12.8 6.30 1.10 1.10 6.30 12.8 6.73 5.86

% Sand (1.00mm - 0.50mm) % - - 3.90 9.70 <1.0 <1.00 3.90 9.70 4.87 3.87

% Sand (0.50mm - 0.25mm) % - - 1.60 11.7 1.90 1.60 1.90 11.7 5.07 5.75

% Sand (0.25mm - 0.125mm) % - - 1.90 8.60 13.9 1.90 8.60 13.9 8.13 6.01

% Sand (0.125mm - 0.063mm) % - - 4.40 10.1 23.6 4.40 10.1 23.6 12.7 9.86

% Silt (0.063mm - 0.004mm) % - - 48.1 41.4 54.3 41.4 48.1 54.3 47.9 6.45

% Silt (0.063mm - 0.0312mm) % - - 22.4 19.2 27.6 19.2 22.4 27.6 23.1 4.24

% Silt (0.0312mm - 0.004mm) % - - 25.7 22.2 26.7 22.2 25.7 26.7 24.9 2.36

% Clay (<4μm) % - - 4.60 4.20 3.50 3.50 4.20 4.60 4.10 0.557

Texture - - - Silt loam Sandy loam Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 9.97 6.41 5.44 5.44 6.41 9.97 7.27 2.39

Aluminum (Al) mg/kg - - 6,570 7,190 6,580 6,570 6,580 7,190 6,780 355

Antimony (Sb) mg/kg - - 0.330 0.390 0.360 0.330 0.360 0.390 0.360 0.0300

Arsenic (As) mg/kg 5.9 17 4.22 4.46 4.22 4.22 4.22 4.46 4.30 0.139

Barium (Ba) mg/kg - - 108 114 117 108 114 117 113 4.58

Beryllium (Be) mg/kg - - 0.310 0.460 0.440 0.310 0.440 0.460 0.403 0.0814

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 10.9 13.8 12.2 10.9 12.2 13.8 12.3 1.45

Cadmium (Cd) mg/kg 0.6 3.5 1.73 1.55 1.17 1.17 1.55 1.73 1.48 0.286

Calcium (Ca) mg/kg - - 61,500 85,500 93,900 61,500 85,500 93,900 80,300 16,800

Chromium (Cr) mg/kg 37.3 90 16.9 16.3 14.2 14.2 16.3 16.9 15.8 1.42

Cobalt (Co) mg/kg - - 3.47 3.95 3.59 3.47 3.59 3.95 3.67 0.250

Copper (Cu) mg/kg 35.7 197 9.29 9.29 7.90 7.90 9.29 9.29 8.83 0.803

Iron (Fe) mg/kg 21,200 43,766 9,210 10,100 9,790 9,210 9,790 10,100 9,700 452

Lead (Pb) mg/kg 35 91 4.97 6.70 6.06 4.97 6.06 6.70 5.91 0.875

Lithium (Li) mg/kg - - 9.70 12.9 11.3 9.70 11.3 12.9 11.3 1.60

Magnesium (Mg) mg/kg - - 21,700 22,100 22,600 21,700 22,100 22,600 22,100 451

Manganese (Mn) mg/kg 460 1,100 306 308 290 290 306 308 301 9.87

Mercury (Hg) mg/kg 0.17 0.486 0.0584 0.0463 0.0365 0.0365 0.0463 0.0584 0.0471 0.0110

Molybdenum (Mo) mg/kg - - 1.34 1.52 1.33 1.33 1.34 1.52 1.40 0.107

Nickel (Ni) mg/kg 16 75 22.2 21.5 17.7 17.7 21.5 22.2 20.5 2.42

Phosphorus (P) mg/kg - - 1,050 1,060 930 930 1,050 1,060 1,010 72.3

Potassium (K) mg/kg - - 1,980 2,060 1,870 1,870 1,980 2,060 1,970 95.4

Selenium (Se) mg/kg 2 2 2.96 2.23 1.38 1.38 2.23 2.96 2.19 0.791

Silver (Ag) mg/kg 0.5 - 0.130 0.150 0.130 0.130 0.130 0.150 0.137 0.0115

Sodium (Na) mg/kg - - 129 135 126 126 129 135 130 4.58

Strontium (Sr) mg/kg - - 63.3 83.1 85.3 63.3 83.1 85.3 77.2 12.1

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.248 0.315 0.269 0.248 0.269 0.315 0.277 0.0343

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 30.2 29.9 35.7 29.9 30.2 35.7 31.9 3.27

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.71 1.80 1.16 1.16 1.71 1.80 1.56 0.346

Vanadium (V) mg/kg - - 20.1 21.4 20.4 20.1 20.4 21.4 20.6 0.681

Zinc (Zn) mg/kg 123 315 194 174 135 135 174 194 168 30.0

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.017 <0.010 <0.0085 <0.00850 <0.0100 <0.0170 <0.00850 -

Acenaphthylene mg/kg 0.0059 0.128 <0.012 <0.010 <0.0085 <0.00850 <0.0100 <0.0120 <0.00850 -

Acridine mg/kg - - <0.031 0.0240 <0.017 <0.0170 0.0205 <0.0310 0.0205 -

Anthracene mg/kg 0.0469 0.245 <0.0092 <0.0080 <0.0068 <0.00680 <0.00800 <0.00920 <0.00680 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.023 <0.020 <0.017 <0.0170 <0.0200 <0.0230 <0.0170 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.023 <0.020 <0.017 <0.0170 <0.0200 <0.0230 <0.0170 -

Benzo(b&j)fluoranthene mg/kg - - 0.0310 0.0250 0.0170 0.0170 0.0250 0.0310 0.0243 0.00702

Benzo(e)pyrene mg/kg - - 0.0320 0.0230 <0.017 <0.0170 0.0230 0.0320 0.0240 0.00600

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.023 <0.020 <0.017 <0.0170 <0.0200 <0.0230 <0.0170 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.023 <0.020 <0.017 <0.0170 <0.0200 <0.0230 <0.0170 -

Chrysene mg/kg 0.0571 0.862 0.0530 0.0460 0.0360 0.0360 0.0460 0.0530 0.0450 0.00854

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.012 <0.010 <0.0085 <0.00850 <0.0100 <0.0120 <0.00850 -

Fluoranthene mg/kg 0.111 2.355 <0.023 <0.020 <0.017 <0.0170 <0.0200 <0.0230 <0.0170 -

Fluorene mg/kg 0.021 0.144 0.0350 0.0250 0.0190 0.0190 0.0250 0.0350 0.0263 0.00808

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.023 <0.020 <0.017 <0.0170 <0.0200 <0.0230 <0.0170 -

1-Methylnaphthalene mg/kg - - 0.197 0.133 0.0990 0.0990 0.133 0.197 0.143 0.0498

2-Methylnaphthalene mg/kg 0.0202 0.201 0.305 0.202 0.152 0.152 0.202 0.305 0.220 0.0780

Naphthalene mg/kg 0.0346 0.391 0.0920 0.0600 0.0460 0.0460 0.0600 0.0920 0.0660 0.0236

Perylene mg/kg - - 0.0590 0.0270 <0.010 <0.0100 0.0270 0.0590 0.0320 0.0213

Phenanthrene mg/kg 0.0419 0.515 0.210 0.155 0.109 0.109 0.155 0.210 0.158 0.0506

Pyrene mg/kg 0.053 0.875 <0.023 <0.020 <0.017 <0.0170 <0.0200 <0.0230 <0.0170 -

Quinoline mg/kg - - <0.023 <0.020 <0.017 <0.0170 <0.0200 <0.0230 <0.0170 -

Acenaphthene d10 % - - 84.5 73.7 82.9 73.7 82.9 84.5 80.4 5.83

Chrysene d12 % - - 105 99.6 96.0 96.0 99.6 105 100 4.58

Naphthalene d8 % - - 79.7 70.3 83.3 70.3 79.7 83.3 77.8 6.71

Phenanthrene d10 % - - 97.7 91.2 89.0 89.0 91.2 97.7 92.6 4.52

B(a)P Total Potency Equivalent mg/kg - - 0.0240 0.0210 <0.020 <0.0200 0.0210 0.0240 0.0217 0.00200

IACR (CCME) mg/kg - - 0.390 0.320 0.250 0.250 0.320 0.390 0.320 0.0700

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Metals 
(1 mm 

fraction)

PAHs
(1 mm 

fraction)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.4: Sediment Summary Stats and Data for Management Unit 2, RAEMP

6-Sep-18 6-Sep-18 6-Sep-18 6-Sep-18 6-Sep-18

Moisture % - - 88.9 85.6 90.5 94.2 89.8 85.6 89.8 94.2 89.8 3.09

pH (1:2 soil:water) pH units - - 7.67 7.49 - 7.00 6.90 6.90 7.24 7.67 7.26 0.373

% Gravel (>2mm) % - - 2.70 3.60 <1.0 <1.0 2.90 <1.00 2.70 3.60 2.24 0.427

% Sand (2.0mm - 0.063mm) % - - 63.9 48.8 24.0 56.8 66.2 24.0 56.8 66.2 51.9 17.0

% Sand (2.00mm - 1.00mm) % - - 14.0 5.10 1.80 2.80 8.90 1.80 5.10 14.0 6.52 4.99

% Sand (1.00mm - 0.50mm) % - - 16.5 12.0 3.50 8.10 16.8 3.50 12.0 16.8 11.4 5.68

% Sand (0.50mm - 0.25mm) % - - 15.4 13.1 5.50 18.7 19.9 5.50 15.4 19.9 14.5 5.71

% Sand (0.25mm - 0.125mm) % - - 10.6 9.90 6.20 16.7 12.7 6.20 10.6 16.7 11.2 3.86

% Sand (0.125mm - 0.063mm) % - - 7.40 8.70 7.00 10.5 7.90 7.00 7.90 10.5 8.30 1.38

% Silt (0.063mm - 0.004mm) % - - 30.3 43.3 67.3 39.4 28.5 28.5 39.4 67.3 41.8 15.6

% Silt (0.063mm - 0.0312mm) % - - 14.3 20.8 32.2 19.8 14.2 14.2 19.8 32.2 20.3 7.34

% Silt (0.0312mm - 0.004mm) % - - 16.0 22.5 35.1 19.6 14.3 14.3 19.6 35.1 21.5 8.24

% Clay (<4μm) % - - 3.20 4.30 8.30 3.00 2.40 2.40 3.20 8.30 4.24 2.37

Texture - - - Sandy loam Sandy loam Silt loam Sandy loam Sandy loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 4.50 6.25 10.9 8.26 5.10 4.50 6.25 10.9 7.00 2.61

Aluminum (Al) mg/kg - - 7,860 6,540 4,930 5,940 6,900 4,930 6,540 7,860 6,430 1,090

Antimony (Sb) mg/kg - - 0.600 0.620 0.550 0.880 0.540 0.540 0.600 0.880 0.638 0.139

Arsenic (As) mg/kg 5.9 17 5.35 5.61 4.64 4.38 4.64 4.38 4.64 5.61 4.92 0.527

Barium (Ba) mg/kg - - 207 198 136 172 176 136 176 207 178 27.6

Beryllium (Be) mg/kg - - 0.520 0.460 0.370 0.400 0.390 0.370 0.400 0.520 0.428 0.0614

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 15.2 12.1 12.9 18.1 12.7 12.1 12.9 18.1 14.2 2.48

Cadmium (Cd) mg/kg 0.6 3.5 7.96 5.57 5.58 1.82 1.42 1.42 5.57 7.96 4.47 2.78

Calcium (Ca) mg/kg - - 107,000 84,500 94,400 79,400 83,500 79,400 84,500 107,000 89,800 11,100

Chromium (Cr) mg/kg 37.3 90 16.8 14.2 11.0 13.6 14.4 11.0 14.2 16.8 14.0 2.07

Cobalt (Co) mg/kg - - 11.5 11.9 7.97 4.02 4.26 4.02 7.97 11.9 7.93 3.78

Copper (Cu) mg/kg 35.7 197 17.5 19.7 14.4 10.6 10.2 10.2 14.4 19.7 14.5 4.18

Iron (Fe) mg/kg 21,200 43,766 12,700 13,100 10,300 9,620 10,900 9,620 10,900 13,100 11,300 1,510

Lead (Pb) mg/kg 35 91 8.10 8.06 6.65 5.63 6.14 5.63 6.65 8.10 6.92 1.12

Lithium (Li) mg/kg - - 9.80 7.80 6.20 6.70 7.20 6.20 7.20 9.80 7.54 1.40

Magnesium (Mg) mg/kg - - 20,200 18,800 14,400 12,600 16,000 12,600 16,000 20,200 16,400 3,110

Manganese (Mn) mg/kg 460 1,100 562 550 290 253 272 253 290 562 385 156

Mercury (Hg) mg/kg 0.17 0.486 0.0408 0.0477 0.0357 0.0276 0.0227 0.0227 0.0357 0.0477 0.0349 0.0100

Molybdenum (Mo) mg/kg - - 1.74 1.72 1.37 1.35 1.30 1.30 1.37 1.74 1.50 0.215

Nickel (Ni) mg/kg 16 75 82.5 90.8 67.6 43.7 33.4 33.4 67.6 90.8 63.6 24.6

Phosphorus (P) mg/kg - - 1,360 1,260 1,160 1,250 1,150 1,150 1,250 1,360 1,240 85.6

Potassium (K) mg/kg - - 2,170 1,700 1,420 1,910 2,060 1,420 1,910 2,170 1,850 299

Selenium (Se) mg/kg 2 2 4.75 6.42 6.40 6.90 3.76 3.76 6.40 6.90 5.65 1.33

Silver (Ag) mg/kg 0.5 - 0.140 0.150 0.120 <0.10 <0.10 <0.100 0.120 0.150 0.122 0.0155

Sodium (Na) mg/kg - - 149 133 171 165 136 133 149 171 151 16.9

Strontium (Sr) mg/kg - - 106 86.9 94.2 80.9 87.5 80.9 87.5 106 91.1 9.57

Sulfur (S) mg/kg - - 1,300 1,200 1,700 1,300 <1000 <1,000 1,300 1,700 1,300 214

Thallium (Tl) mg/kg - - 0.306 0.283 0.204 0.199 0.185 0.185 0.204 0.306 0.235 0.0550

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 21.9 18.8 23.3 17.2 13.0 13.0 18.8 23.3 18.8 4.06

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.12 1.16 1.36 1.54 1.20 1.12 1.20 1.54 1.28 0.173

Vanadium (V) mg/kg - - 26.7 23.4 17.6 20.2 21.9 17.6 21.9 26.7 22.0 3.42

Zinc (Zn) mg/kg 123 315 389 333 343 123 117 117 333 389 261 130

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 0.0610 0.0530 0.0330 <0.040 <0.025 <0.0250 0.0330 0.0610 0.0402 0.0147

Acenaphthylene mg/kg 0.0059 0.128 <0.020 <0.015 <0.025 <0.040 <0.025 <0.0150 <0.0250 <0.0400 <0.0150 -

Acridine mg/kg - - <0.16 <0.14 <0.090 <0.080 <0.050 <0.0500 <0.0900 <0.160 <0.0500 -

Anthracene mg/kg 0.0469 0.245 <0.016 <0.012 <0.020 <0.032 <0.020 <0.0120 <0.0200 <0.0320 <0.0120 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0570 0.0440 <0.050 <0.080 <0.050 0.0440 0.0440 <0.0800 0.0472 0.00890

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.040 0.0300 <0.050 <0.080 <0.050 0.0300 0.0300 <0.0800 0.0300 -

Benzo(b&j)fluoranthene mg/kg - - 0.113 0.0890 0.0610 <0.080 <0.050 <0.0500 0.0610 0.113 0.0737 0.0257

Benzo(e)pyrene mg/kg - - 0.126 0.101 0.0670 <0.080 <0.050 <0.0500 0.0670 0.126 0.0805 0.0295

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0430 0.0340 <0.050 <0.080 <0.050 0.0340 0.0385 <0.0800 0.0385 0.0101

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.040 <0.030 <0.050 <0.080 <0.050 <0.0300 <0.0500 <0.0800 <0.0300 -

Chrysene mg/kg 0.0571 0.862 0.295 0.231 0.141 <0.080 0.0780 0.0780 0.141 0.295 0.165 0.0993

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 0.0250 0.0210 <0.025 <0.040 <0.025 0.0210 0.0210 <0.0400 0.0220 0.00274

Fluoranthene mg/kg 0.111 2.355 0.0510 0.0400 <0.050 <0.080 <0.050 0.0400 0.0400 <0.0800 0.0428 0.00753

Fluorene mg/kg 0.021 0.144 0.156 0.130 0.0820 <0.080 <0.050 <0.0500 0.0820 0.156 0.0936 0.0380

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.040 <0.030 <0.050 <0.080 <0.050 <0.0300 <0.0500 <0.0800 <0.0300 -

1-Methylnaphthalene mg/kg - - 1.07 0.847 0.572 0.288 0.290 0.288 0.572 1.07 0.613 0.345

2-Methylnaphthalene mg/kg 0.0202 0.201 1.60 1.29 0.845 0.425 0.431 0.425 0.845 1.60 0.918 0.522

Naphthalene mg/kg 0.0346 0.391 0.410 0.321 0.209 0.108 0.114 0.108 0.209 0.410 0.232 0.132

Perylene mg/kg - - <0.040 <0.030 <0.050 <0.080 <0.050 <0.0300 <0.0500 <0.0800 <0.0300 -

Phenanthrene mg/kg 0.0419 0.515 0.871 0.706 0.446 0.233 0.243 0.233 0.446 0.871 0.500 0.283

Pyrene mg/kg 0.053 0.875 0.0990 0.0730 <0.050 <0.080 <0.050 <0.0500 <0.0500 0.0990 0.0659 0.0147

Quinoline mg/kg - - <0.040 <0.030 <0.050 <0.080 <0.050 <0.0300 <0.0500 <0.0800 <0.0300 -

Acenaphthene d10 % - - 76.1 81.9 79.1 82.7 78.3 76.1 79.1 82.7 79.6 2.70

Chrysene d12 % - - 92.0 95.4 95.1 97.5 92.2 92.0 95.1 97.5 94.4 2.33

Naphthalene d8 % - - 68.0 73.4 71.5 73.3 69.9 68.0 71.5 73.4 71.2 2.31

Phenanthrene d10 % - - 81.0 85.9 82.9 85.3 81.1 81.0 82.9 85.9 83.2 2.29

B(a)P Total Potency Equivalent mg/kg - - 0.0690 0.0700 0.0530 <0.077 0.0490 0.0490 0.0610 <0.0770 0.0602 0.0121

IACR (CCME) mg/kg - - 1.31 1.07 0.810 <0.86 0.560 0.560 0.810 1.31 0.887 0.329

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.

Parameter Units
Lower 
WSQG

Physical
Tests

Particle
Size

Metals 
(1 mm 

fraction)

PAHs
(1 mm 

fraction)

Median Max Mean
Standard 
Deviation

RG_LIDSL
Rep1

Upper 
WSQG

RG_LIDSL
Rep5 Min

RG_LIDSL
Rep2

RG_LIDSL
Rep3

RG_LIDSL
Rep4

Page 2 of 3



Table C.4: Sediment Summary Stats and Data for Management Unit 2, RAEMP

8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18

Moisture % - - 89.3 73.5 83.4 95.5 91.7 73.5 89.3 95.5 86.7 8.58

pH (1:2 soil:water) pH units - - - 7.72 7.50 7.38 7.34 7.34 7.44 7.72 7.48 0.171

% Gravel (>2mm) % - - <1.0 <1.0 3.50 3.30 1.50 <1.00 1.50 3.50 2.06 1.14

% Sand (2.0mm - 0.063mm) % - - 12.3 28.9 18.1 18.1 6.70 6.70 18.1 28.9 16.8 8.25

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 <1.0 1.60 <1.0 <1.00 <1.00 1.60 1.12 -

% Sand (1.00mm - 0.50mm) % - - <1.0 <1.0 1.40 1.50 <1.0 <1.00 <1.00 1.50 1.18 0.0566

% Sand (0.50mm - 0.25mm) % - - <1.0 1.40 2.90 2.30 <1.0 <1.00 1.40 2.90 1.72 0.757

% Sand (0.25mm - 0.125mm) % - - 2.50 7.30 4.40 5.20 <1.0 <1.00 4.40 7.30 4.08 2.08

% Sand (0.125mm - 0.063mm) % - - 6.80 18.2 8.40 7.50 2.70 2.70 7.50 18.2 8.72 5.73

% Silt (0.063mm - 0.004mm) % - - 82.8 66.6 72.5 73.4 86.5 66.6 73.4 86.5 76.4 8.11

% Silt (0.063mm - 0.0312mm) % - - 39.0 31.9 34.5 35.2 41.0 31.9 35.2 41.0 36.3 3.65

% Silt (0.0312mm - 0.004mm) % - - 43.8 34.7 38.0 38.2 45.5 34.7 38.2 45.5 40.0 4.47

% Clay (<4μm) % - - 7.20 5.20 6.60 5.20 7.60 5.20 6.60 7.60 6.36 1.12

Texture - - - Silt Silt loam Silt loam Silt loam Silt - - - - -

Organic
Carbon

Total Organic Carbon % - - 9.45 5.90 8.13 6.58 9.68 5.90 8.13 9.68 7.95 1.68

Aluminum (Al) mg/kg - - 5,210 6,670 6,300 7,010 7,920 5,210 6,670 7,920 6,620 992

Antimony (Sb) mg/kg - - 0.490 0.410 0.370 0.440 0.470 0.370 0.440 0.490 0.436 0.0477

Arsenic (As) mg/kg 5.9 17 3.88 4.68 4.33 4.15 4.69 3.88 4.33 4.69 4.35 0.348

Barium (Ba) mg/kg - - 193 208 199 232 244 193 208 244 215 21.9

Beryllium (Be) mg/kg - - 0.420 0.510 0.470 0.490 0.490 0.420 0.490 0.510 0.476 0.0344

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 40.2 14.3 15.0 31.9 20.9 14.3 20.9 40.2 24.5 11.3

Cadmium (Cd) mg/kg 0.6 3.5 3.53 1.95 2.93 2.99 5.70 1.95 2.99 5.70 3.42 1.40

Calcium (Ca) mg/kg - - 96,800 93,000 93,000 130,000 93,800 93,000 93,800 130,000 101,000 16,100

Chromium (Cr) mg/kg 37.3 90 11.6 14.4 14.4 14.9 17.1 11.6 14.4 17.1 14.5 1.96

Cobalt (Co) mg/kg - - 4.76 5.33 4.91 4.71 5.76 4.71 4.91 5.76 5.09 0.445

Copper (Cu) mg/kg 35.7 197 11.0 10.8 10.5 10.4 13.2 10.4 10.8 13.2 11.2 1.15

Iron (Fe) mg/kg 21,200 43,766 10,500 12,300 11,900 11,500 13,100 10,500 11,900 13,100 11,900 963

Lead (Pb) mg/kg 35 91 6.30 6.94 6.62 6.24 6.87 6.24 6.62 6.94 6.59 0.319

Lithium (Li) mg/kg - - 7.10 8.40 8.00 8.40 8.50 7.10 8.40 8.50 8.08 0.581

Magnesium (Mg) mg/kg - - 12,200 15,400 14,800 14,800 14,800 12,200 14,800 15,400 14,400 1,260

Manganese (Mn) mg/kg 460 1,100 544 667 625 559 721 544 625 721 623 74.0

Mercury (Hg) mg/kg 0.17 0.486 0.0399 0.0368 0.0357 0.0292 0.0445 0.0292 0.0368 0.0445 0.0372 0.00563

Molybdenum (Mo) mg/kg - - 1.26 1.28 1.23 1.19 1.34 1.19 1.26 1.34 1.26 0.0561

Nickel (Ni) mg/kg 16 75 34.5 29.8 27.3 31.0 41.8 27.3 31.0 41.8 32.9 5.62

Phosphorus (P) mg/kg - - 1,080 1,340 1,300 1,200 1,420 1,080 1,300 1,420 1,270 132

Potassium (K) mg/kg - - 1,630 1,940 1,860 2,330 2,370 1,630 1,940 2,370 2,030 317

Selenium (Se) mg/kg 2 2 8.97 4.54 4.75 9.29 8.34 4.54 8.34 9.29 7.18 2.34

Silver (Ag) mg/kg 0.5 - 0.130 0.130 0.120 0.120 0.140 0.120 0.130 0.140 0.128 0.00837

Sodium (Na) mg/kg - - 116 106 109 146 131 106 116 146 122 16.7

Strontium (Sr) mg/kg - - 82.4 85.2 83.4 100 86.4 82.4 85.2 100 87.5 7.17

Sulfur (S) mg/kg - - 2,000 1,400 1,700 2,300 2,200 1,400 2,000 2,300 1,920 370

Thallium (Tl) mg/kg - - 0.206 0.201 0.174 0.198 0.209 0.174 0.201 0.209 0.198 0.0139

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 25.4 20.1 17.8 28.7 20.5 17.8 20.5 28.7 22.5 4.44

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.23 1.04 1.08 1.09 1.21 1.04 1.09 1.23 1.13 0.0846

Vanadium (V) mg/kg - - 19.5 24.6 22.6 24.9 28.2 19.5 24.6 28.2 24.0 3.20

Zinc (Zn) mg/kg 123 315 172 127 142 168 225 127 168 225 167 37.5

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.032 0.0230 0.0230 <0.050 0.0390 0.0230 0.0230 <0.0500 0.0270 0.00949

Acenaphthylene mg/kg 0.0059 0.128 <0.020 <0.010 <0.015 <0.050 <0.030 <0.0100 <0.0200 <0.0500 <0.0100 -

Acridine mg/kg - - <0.073 <0.052 <0.054 <0.11 <0.090 <0.0520 <0.0730 <0.110 <0.0520 -

Anthracene mg/kg 0.0469 0.245 <0.016 <0.0080 <0.012 <0.040 <0.024 <0.00800 <0.0160 <0.0400 <0.00800 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.040 0.0230 <0.030 <0.10 <0.060 0.0230 0.0230 <0.100 0.0230 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.040 <0.020 <0.030 <0.10 <0.060 <0.0200 <0.0400 <0.100 <0.0200 -

Benzo(b&j)fluoranthene mg/kg - - 0.0560 0.0460 0.0390 <0.10 0.0620 0.0390 0.0510 <0.100 0.0508 0.0115

Benzo(e)pyrene mg/kg - - 0.0600 0.0490 0.0400 <0.10 0.0640 0.0400 0.0545 <0.100 0.0532 0.0122

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.040 <0.020 <0.030 <0.10 <0.060 <0.0200 <0.0400 <0.100 <0.0200 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.040 <0.020 <0.030 <0.10 <0.060 <0.0200 <0.0400 <0.100 <0.0200 -

Chrysene mg/kg 0.0571 0.862 0.135 0.117 0.0990 0.160 0.158 0.0990 0.135 0.160 0.134 0.0263

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.020 <0.010 <0.015 <0.050 <0.030 <0.0100 <0.0200 <0.0500 <0.0100 -

Fluoranthene mg/kg 0.111 2.355 <0.040 0.0280 0.0370 <0.10 <0.060 0.0280 0.0325 <0.100 0.0325 0.0101

Fluorene mg/kg 0.021 0.144 0.0800 0.0570 0.0750 <0.10 0.131 0.0570 0.0750 0.131 0.0827 0.0303

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.040 <0.020 <0.030 <0.10 <0.060 <0.0200 <0.0400 <0.100 <0.0200 -

1-Methylnaphthalene mg/kg - - 0.500 0.370 0.384 0.680 0.668 0.370 0.500 0.680 0.520 0.149

2-Methylnaphthalene mg/kg 0.0202 0.201 0.728 0.536 0.560 0.980 0.967 0.536 0.728 0.980 0.754 0.213

Naphthalene mg/kg 0.0346 0.391 0.203 0.149 0.159 0.260 0.268 0.149 0.203 0.268 0.208 0.0553

Perylene mg/kg - - <0.040 <0.020 <0.030 <0.10 <0.060 <0.0200 <0.0400 <0.100 <0.0200 -

Phenanthrene mg/kg 0.0419 0.515 0.439 0.364 0.329 0.500 0.547 0.329 0.439 0.547 0.436 0.0909

Pyrene mg/kg 0.053 0.875 <0.050 0.0410 0.0450 <0.10 <0.060 0.0410 0.0430 <0.100 0.0430 0.00447

Quinoline mg/kg - - <0.040 <0.020 <0.030 <0.10 <0.060 <0.0200 <0.0400 <0.100 <0.0200 -

Acenaphthene d10 % - - 79.1 78.3 79.9 88.7 83.9 78.3 79.9 88.7 82.0 4.33

Chrysene d12 % - - 98.5 97.5 96.4 102 103 96.4 98.5 102 99.3 2.68

Naphthalene d8 % - - 71.5 70.2 72.9 81.2 73.7 70.2 72.9 81.2 73.9 4.29

Phenanthrene d10 % - - 86.0 84.5 85.9 87.9 89.5 84.5 86.0 89.5 86.8 1.95

B(a)P Total Potency Equivalent mg/kg - - 0.0430 0.0250 0.0320 0.0970 0.0620 0.0250 0.0430 0.0970 0.0518 0.0289

IACR (CCME) mg/kg - - 0.710 0.530 0.510 1.10 0.900 0.510 0.710 1.10 0.750 0.251

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Physical
Tests

Particle
Size

Metals 
(1 mm 

fraction)

PAHs
(1 mm 

fraction)

Upper 
WSQG

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.5: Sediment Data and Summary Statistics for Management Unit 3 Stations, RAEMP, 2019

5-Sep-19 5-Sep-19 5-Sep-19

Moisture % - - 48.1 49.1 37.4 37.4 48.1 49.1 44.9 6.49

pH (1:2 soil:water) pH units - - 8.25 8.36 8.43 8.25 8.36 8.43 8.35 0.0907

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 57.5 69.8 65.2 57.5 65.2 69.8 64.2 6.21

% Sand (2.0mm - 1.0mm) % - - 2.50 4.90 <1.0 <1.00 2.50 4.90 2.80 1.60

% Sand (1.0mm - 0.50mm) % - - 3.80 8.40 <1.0 <1.00 3.80 8.40 4.40 3.07

% Sand (0.50mm - 0.25mm) % - - 15.2 16.3 4.70 4.70 15.2 16.3 12.1 6.40

% Sand (0.25mm - 0.125mm) % - - 19.4 23.9 16.5 16.5 19.4 23.9 19.9 3.73

% Sand (0.125mm - 0.063mm) % - - 16.6 16.3 42.0 16.3 16.6 42.0 25.0 14.8

% Silt (0.063mm - 0.004mm) % - - 36.8 25.8 32.9 25.8 32.9 36.8 31.8 5.58

% Silt (0.063mm - 0.0312mm) % - - 16.9 12.3 18.8 12.3 16.9 18.8 16.0 3.34

% Silt (0.0312mm - 0.004mm) % - - 19.9 13.5 14.1 13.5 14.1 19.9 15.8 3.53

% Clay (<4μm) % - - 4.90 3.80 3.30 3.30 3.80 4.90 4.00 0.819
Organic
Carbon

Total Organic Carbon % - - 3.60 2.50 2.18 2.18 2.50 3.60 2.76 0.745

Aluminum (Al) mg/kg - - 6,580 4,970 5,210 4,970 5,210 6,580 5,590 869

Antimony (Sb) mg/kg - - 0.510 0.460 0.420 0.420 0.460 0.510 0.463 0.0451

Arsenic (As) mg/kg 5.9 17 5.09 4.72 4.45 4.45 4.72 5.09 4.75 0.321

Barium (Ba) mg/kg - - 124 106 97.3 97.3 106 124 109 13.6

Beryllium (Be) mg/kg - - 0.490 0.410 0.390 0.390 0.410 0.490 0.430 0.0529

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 8.30 5.60 5.40 5.40 5.60 8.30 6.43 1.62

Cadmium (Cd) mg/kg 0.6 3.5 0.780 0.613 0.566 0.566 0.613 0.780 0.653 0.112

Calcium (Ca) mg/kg - - 59,200 61,500 49,600 49,600 59,200 61,500 56,800 6,310

Chromium (Cr) mg/kg 37.3 90 16.1 12.2 12.3 12.2 12.3 16.1 13.5 2.22

Cobalt (Co) mg/kg - - 3.96 3.43 3.30 3.30 3.43 3.96 3.56 0.350

Copper (Cu) mg/kg 35.7 197 9.92 7.97 7.18 7.18 7.97 9.92 8.36 1.41

Iron (Fe) mg/kg 21,200 43,766 11,500 10,600 9,630 9,630 10,600 11,500 10,600 935

Lead (Pb) mg/kg 35 91 6.18 7.19 5.14 5.14 6.18 7.19 6.17 1.03

Lithium (Li) mg/kg - - 9.70 7.50 7.50 7.50 7.50 9.70 8.23 1.27

Magnesium (Mg) mg/kg - - 12,700 11,500 12,000 11,500 12,000 12,700 12,100 603

Manganese (Mn) mg/kg 460 1100 459 358 351 351 358 459 389 60.4

Mercury (Hg) mg/kg 0.17 0.486 0.0331 0.0257 0.0244 0.0244 0.0257 0.0331 0.0277 0.00469

Molybdenum (Mo) mg/kg - - 1.34 1.13 1.10 1.10 1.13 1.34 1.19 0.131

Nickel (Ni) mg/kg 16 75 18.3 14.8 14.2 14.2 14.8 18.3 15.8 2.21

Phosphorus (P) mg/kg - - 1,170 1,130 1,150 1,130 1,150 1,170 1,150 20.0

Potassium (K) mg/kg - - 1,780 1,220 1,230 1,220 1,230 1,780 1,410 320

Selenium (Se) mg/kg 2 2 0.930 0.610 0.570 0.570 0.610 0.930 0.703 0.197

Silver (Ag) mg/kg 0.5 - 0.170 0.140 0.120 0.120 0.140 0.170 0.143 0.0252

Sodium (Na) mg/kg - - 86.0 77.0 74.0 74.0 77.0 86.0 79.0 6.24

Strontium (Sr) mg/kg - - 103 99.9 82.1 82.1 99.9 103 95.0 11.3

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.176 0.138 0.137 0.137 0.138 0.176 0.150 0.0222

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 28.2 19.5 20.2 19.5 20.2 28.2 22.6 4.83

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.984 0.877 0.838 0.838 0.877 0.984 0.900 0.0756

Vanadium (V) mg/kg - - 28.8 23.6 23.1 23.1 23.6 28.8 25.2 3.16

Zinc (Zn) mg/kg 123 315 79.5 67.7 64.0 64.0 67.7 79.5 70.4 8.10

Zirconium (Zr) mg/kg - - 1.20 <1.0 <1.0 <1.00 <1.00 1.20 1.07 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.020 <0.010 <0.0100 <0.0100 <0.0200 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0110 0.0170 <0.010 <0.0100 0.0110 0.0170 0.0127 0.00400

Benzo(e)pyrene mg/kg - - <0.010 0.0150 <0.010 <0.0100 <0.0100 0.0150 0.0117 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0310 0.0560 0.0140 0.0140 0.0310 0.0560 0.0337 0.0211

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 0.0130 <0.010 <0.0100 <0.0100 0.0130 0.0110 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0670 0.126 0.0200 0.0200 0.0670 0.126 0.0710 0.0531

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0790 0.153 0.0230 0.0230 0.0790 0.153 0.0850 0.0652

Naphthalene mg/kg 0.0346 0.391 0.0350 0.0810 <0.010 <0.0100 0.0350 0.0810 0.0420 0.0307

Perylene mg/kg - - <0.010 0.0110 <0.010 <0.0100 <0.0100 0.0110 0.0103 -

Phenanthrene mg/kg 0.0419 0.515 0.107 0.222 0.0370 0.0370 0.107 0.222 0.122 0.0934

Pyrene mg/kg 0.053 0.875 0.0100 0.0170 <0.010 <0.0100 0.0100 0.0170 0.0123 0.00467

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 92.9 81.7 65.4 65.4 81.7 92.9 80.0 13.8

Chrysene d12 % - - 101.8 90.4 76.2 76.2 90.4 102 89.5 12.8

Naphthalene d8 % - - 81.9 76.0 58.7 58.7 76.0 81.9 72.2 12.1

Phenanthrene d10 % - - 101.5 91.1 77.3 77.3 91.1 102 90.0 12.1

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - 0.160 0.220 <0.15 <0.150 0.160 0.220 0.177 0.0400

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.5: Sediment Data and Summary Statistics for Management Unit 3 Stations, RAEMP, 2019

12-Sep-19 12-Sep-19 12-Sep-19 12-Sep-19 12-Sep-19

Moisture % - - 45.3 54.1 51.1 40.0 29.8 29.8 45.3 54.1 44.1 9.64

pH (1:2 soil:water) pH units - - 7.52 7.56 7.55 7.84 7.83 7.52 7.56 7.84 7.66 0.160

% Gravel (>2mm) % - - 2.90 <1.0 <1.0 <1.0 1.90 <1.00 <1.00 2.90 1.56 0.566

% Sand (2.0mm - 0.063mm) % - - 45.8 36.3 37.5 42.0 45.2 36.3 42.0 45.8 41.4 4.34

% Sand (2.0mm - 1.0mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (1.0mm - 0.50mm) % - - 1.50 2.20 1.40 <1.0 <1.0 <1.00 1.40 2.20 1.42 0.383

% Sand (0.50mm - 0.25mm) % - - 7.30 5.30 5.00 <1.0 1.30 <1.00 5.00 7.30 3.98 2.74

% Sand (0.25mm - 0.125mm) % - - 16.0 10.0 11.5 9.20 7.50 7.50 10.0 16.0 10.8 3.23

% Sand (0.125mm - 0.063mm) % - - 20.0 17.8 18.6 29.8 34.4 17.8 20.0 34.4 24.1 7.51

% Silt (0.063mm - 0.004mm) % - - 46.2 57.6 55.5 54.3 49.5 46.2 54.3 57.6 52.6 4.66

% Silt (0.063mm - 0.0312mm) % - - 21.5 26.2 25.1 26.4 25.8 21.5 25.8 26.4 25.0 2.02

% Silt (0.0312mm - 0.004mm) % - - 24.7 31.4 30.4 27.9 23.7 23.7 27.9 31.4 27.6 3.39

% Clay (<4μm) % - - 5.70 7.00 7.90 6.00 4.50 4.50 6.00 7.90 6.22 1.29
Organic
Carbon

Total Organic Carbon % - - 3.97 5.08 5.06 3.34 3.17 3.17 3.97 5.08 4.12 0.914

Aluminum (Al) mg/kg - - 7,930 8,880 7,050 7,330 6,270 6,270 7,330 8,880 7,490 979

Antimony (Sb) mg/kg - - 0.540 0.580 0.440 0.400 0.360 0.360 0.440 0.580 0.464 0.0932

Arsenic (As) mg/kg 5.9 17 6.88 6.40 5.29 4.94 4.45 4.45 5.29 6.88 5.59 1.02

Barium (Ba) mg/kg - - 155 170 136 134 121 121 136 170 143 19.3

Beryllium (Be) mg/kg - - 0.630 0.680 0.560 0.530 0.450 0.450 0.560 0.680 0.570 0.0892

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 8.00 10.7 8.40 8.70 7.60 7.60 8.40 10.7 8.68 1.20

Cadmium (Cd) mg/kg 0.6 3.5 1.06 1.14 0.849 0.758 0.655 0.655 0.849 1.14 0.892 0.204

Calcium (Ca) mg/kg - - 69,500 65,500 52,100 54,700 51,100 51,100 54,700 69,500 58,600 8,370

Chromium (Cr) mg/kg 37.3 90 19.2 20.9 16.3 16.7 14.5 14.5 16.7 20.9 17.5 2.53

Cobalt (Co) mg/kg - - 5.00 4.97 3.89 3.69 3.17 3.17 3.89 5.00 4.14 0.812

Copper (Cu) mg/kg 35.7 197 14.3 14.9 11.6 10.2 8.57 8.57 11.6 14.9 11.9 2.68

Iron (Fe) mg/kg 21,200 43,766 15,300 14,800 12,000 11,200 10,100 10,100 12,000 15,300 12,700 2,270

Lead (Pb) mg/kg 35 91 8.68 8.78 6.87 6.43 5.77 5.77 6.87 8.78 7.31 1.36

Lithium (Li) mg/kg - - 12.4 13.0 10.4 10.5 9.10 9.10 10.5 13.0 11.1 1.59

Magnesium (Mg) mg/kg - - 19,100 15,900 13,200 15,000 14,600 13,200 15,000 19,100 15,600 2,210

Manganese (Mn) mg/kg 460 1100 443 486 382 419 321 321 419 486 410 62.6

Mercury (Hg) mg/kg 0.17 0.486 0.0377 0.0449 0.0397 0.0345 0.0248 0.0248 0.0377 0.0449 0.0363 0.00747

Molybdenum (Mo) mg/kg - - 1.33 1.36 1.06 1.04 0.910 0.910 1.06 1.36 1.14 0.196

Nickel (Ni) mg/kg 16 75 23.5 24.2 18.6 17.4 14.8 14.8 18.6 24.2 19.7 4.04

Phosphorus (P) mg/kg - - 1,670 1,470 1,170 1,240 1,210 1,170 1,240 1,670 1,350 213

Potassium (K) mg/kg - - 1,720 2,120 1,570 1,680 1,400 1,400 1,680 2,120 1,700 266

Selenium (Se) mg/kg 2 2 2.64 1.70 1.19 0.970 0.990 0.970 1.19 2.64 1.50 0.703

Silver (Ag) mg/kg 0.5 - 0.220 0.250 0.190 0.170 0.140 0.140 0.190 0.250 0.194 0.0428

Sodium (Na) mg/kg - - 117 97.0 82.0 88.0 82.0 82.0 88.0 117 93.2 14.7

Strontium (Sr) mg/kg - - 97.5 111 83.5 84.4 73.1 73.1 84.4 111 89.9 14.6

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.217 0.256 0.194 0.180 0.158 0.158 0.194 0.256 0.201 0.0375

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 13.8 14.7 13.3 13.9 12.4 12.4 13.8 14.7 13.6 0.847

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.31 1.30 0.984 0.949 0.893 0.893 0.984 1.31 1.09 0.201

Vanadium (V) mg/kg - - 35.5 37.4 29.6 30.5 26.3 26.3 30.5 37.4 31.9 4.52

Zinc (Zn) mg/kg 123 315 105 101 79.5 75.5 65.7 65.7 79.5 105 85.3 16.9

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(e)pyrene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0160 0.0180 0.0210 0.0150 0.0190 0.0150 0.0180 0.0210 0.0178 0.00239

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0330 0.0380 0.0510 0.0210 0.0300 0.0210 0.0330 0.0510 0.0346 0.0111

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0500 0.0490 0.0640 0.0300 0.0390 0.0300 0.0490 0.0640 0.0464 0.0128

Naphthalene mg/kg 0.0346 0.391 0.0180 0.0200 0.0270 0.0110 0.0170 0.0110 0.0180 0.0270 0.0186 0.00577

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.0470 0.0530 0.0710 0.0370 0.0490 0.0370 0.0490 0.0710 0.0514 0.0124

Pyrene mg/kg 0.053 0.875 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 74.7 72.1 74.4 68.5 72.4 68.5 72.4 74.7 72.4 2.48

Chrysene d12 % - - 80.5 82.8 81.6 83.1 85.6 80.5 82.8 85.6 82.7 1.91

Naphthalene d8 % - - 69.5 62.4 69.0 59.6 65.2 59.6 65.2 69.5 65.1 4.25

Phenanthrene d10 % - - 80.7 78.3 83.5 72.8 78.2 72.8 78.3 83.5 78.7 3.95

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 <0.15 <0.15 <0.15 <0.15 <0.150 <0.150 <0.150 <0.150 -

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.5: Sediment Data and Summary Statistics for Management Unit 3 Stations, RAEMP, 2019

8-Sep-19 8-Sep-19 8-Sep-19 8-Sep-19 8-Sep-19

Moisture % - - 53.2 34.4 34.0 49.0 57.7 34.0 49.0 57.7 45.7 10.9

pH (1:2 soil:water) pH units - - 7.60 7.74 7.86 7.93 7.56 7.56 7.74 7.93 7.74 0.160

% Gravel (>2mm) % - - <1.0 7.80 <1.0 <1.0 1.30 <1.00 <1.00 7.80 2.42 3.68

% Sand (2.0mm - 0.063mm) % - - 39.7 56.0 55.2 54.6 35.1 35.1 54.6 56.0 48.1 9.93

% Sand (2.0mm - 1.0mm) % - - <1.0 3.50 <1.0 <1.0 <1.0 <1.00 <1.00 3.50 1.50 -

% Sand (1.0mm - 0.50mm) % - - 1.30 5.20 <1.0 <1.0 <1.0 <1.00 <1.00 5.20 1.90 2.21

% Sand (0.50mm - 0.25mm) % - - 8.10 14.4 <1.0 <1.0 2.50 <1.00 2.50 14.4 5.40 5.79

% Sand (0.25mm - 0.125mm) % - - 12.3 15.4 7.70 7.80 9.10 7.70 9.10 15.4 10.5 3.33

% Sand (0.125mm - 0.063mm) % - - 17.0 17.5 44.5 43.8 21.5 17.0 21.5 44.5 28.9 14.1

% Silt (0.063mm - 0.004mm) % - - 55.0 32.3 43.2 43.7 58.3 32.3 43.7 58.3 46.5 10.4

% Silt (0.063mm - 0.0312mm) % - - 25.2 15.6 24.8 24.7 27.9 15.6 24.8 27.9 23.6 4.68

% Silt (0.0312mm - 0.004mm) % - - 29.8 16.7 18.4 19.0 30.4 16.7 19.0 30.4 22.9 6.67

% Clay (<4μm) % - - 6.10 3.90 3.80 3.80 5.40 3.80 3.90 6.10 4.60 1.08
Organic
Carbon

Total Organic Carbon % - - 6.95 3.50 2.06 1.93 4.57 1.93 3.50 6.95 3.80 2.07

Aluminum (Al) mg/kg - - 6,630 6,620 4,980 6,130 7,190 4,980 6,620 7,190 6,310 833

Antimony (Sb) mg/kg - - 0.460 0.470 0.370 0.400 0.470 0.370 0.460 0.470 0.434 0.0462

Arsenic (As) mg/kg 5.9 17 5.48 5.97 4.68 5.33 5.97 4.68 5.48 5.97 5.49 0.534

Barium (Ba) mg/kg - - 141 140 121 137 161 121 140 161 140 14.2

Beryllium (Be) mg/kg - - 0.550 0.560 0.410 0.490 0.600 0.410 0.550 0.600 0.522 0.0740

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 8.00 7.30 5.00 5.90 8.40 5.00 7.30 8.40 6.92 1.43

Cadmium (Cd) mg/kg 0.6 3.5 0.913 0.866 0.598 0.701 0.966 0.598 0.866 0.966 0.809 0.154

Calcium (Ca) mg/kg - - 69,700 87,800 56,200 62,700 62,900 56,200 62,900 87,800 67,900 12,100

Chromium (Cr) mg/kg 37.3 90 17.5 17.9 12.7 15.1 18.2 12.7 17.5 18.2 16.3 2.35

Cobalt (Co) mg/kg - - 4.04 4.02 3.31 3.84 4.50 3.31 4.02 4.50 3.94 0.429

Copper (Cu) mg/kg 35.7 197 12.8 12.0 8.39 9.40 13.1 8.39 12.0 13.1 11.1 2.12

Iron (Fe) mg/kg 21,200 43,766 11,900 13,400 10,300 11,700 13,100 10,300 11,900 13,400 12,100 1,240

Lead (Pb) mg/kg 35 91 6.88 6.80 5.71 6.50 7.40 5.71 6.80 7.40 6.66 0.621

Lithium (Li) mg/kg - - 9.80 9.90 8.20 9.30 11.2 8.20 9.80 11.2 9.68 1.08

Magnesium (Mg) mg/kg - - 15,400 18,400 16,100 17,600 15,800 15,400 16,100 18,400 16,700 1,280

Manganese (Mn) mg/kg 460 1100 383 434 402 464 591 383 434 591 455 82.2

Mercury (Hg) mg/kg 0.17 0.486 0.0285 0.0236 0.0204 0.0223 0.0364 0.0204 0.0236 0.0364 0.0262 0.00642

Molybdenum (Mo) mg/kg - - 1.17 1.25 1.03 1.17 1.32 1.03 1.17 1.32 1.19 0.108

Nickel (Ni) mg/kg 16 75 19.5 19.5 15.1 17.3 21.7 15.1 19.5 21.7 18.6 2.51

Phosphorus (P) mg/kg - - 1,390 1,600 1,320 1,460 1,360 1,320 1,390 1,600 1,430 110

Potassium (K) mg/kg - - 1,510 1,440 1,000 1,240 1,570 1,000 1,440 1,570 1,350 233

Selenium (Se) mg/kg 2 2 1.15 0.970 0.500 0.630 1.11 0.500 0.970 1.15 0.872 0.292

Silver (Ag) mg/kg 0.5 - 0.190 0.170 0.130 0.140 0.200 0.130 0.170 0.200 0.166 0.0305

Sodium (Na) mg/kg - - 95.0 111 84.0 94.0 92.0 84.0 94.0 111 95.2 9.83

Strontium (Sr) mg/kg - - 103 123 77.1 85.4 99.5 77.1 99.5 123 97.6 17.7

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.196 0.191 0.146 0.167 0.206 0.146 0.191 0.206 0.181 0.0243

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 14.3 15.7 11.7 10.7 13.1 10.7 13.1 15.7 13.1 1.99

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.15 1.22 0.862 0.964 1.09 0.862 1.09 1.22 1.06 0.144

Vanadium (V) mg/kg - - 30.7 30.7 22.7 27.1 31.3 22.7 30.7 31.3 28.5 3.64

Zinc (Zn) mg/kg 123 315 81.3 84.2 66.7 75.6 89.8 66.7 81.3 89.8 79.5 8.81

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(e)pyrene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0280 0.0110 0.0110 0.0140 0.0260 0.0110 0.0140 0.0280 0.0180 0.00834

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0720 0.0170 0.0210 0.0300 0.0650 0.0170 0.0300 0.0720 0.0410 0.0257

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0930 0.0230 0.0270 0.0370 0.0820 0.0230 0.0370 0.0930 0.0524 0.0327

Naphthalene mg/kg 0.0346 0.391 0.0480 0.0100 0.0110 0.0160 0.0370 0.0100 0.0160 0.0480 0.0244 0.0171

Perylene mg/kg - - 0.0100 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 0.0100 0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.107 0.0290 0.0380 0.0500 0.100 0.0290 0.0500 0.107 0.0648 0.0362

Pyrene mg/kg 0.053 0.875 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 77.4 72.6 66.9 69.9 64.4 64.4 69.9 77.4 70.2 5.05

Chrysene d12 % - - 89.0 86.5 86.3 88.1 91.7 86.3 88.1 91.7 88.3 2.20

Naphthalene d8 % - - 68.6 63.9 58.7 64.1 57.7 57.7 63.9 68.6 62.6 4.45

Phenanthrene d10 % - - 84.6 82.4 78.9 79.5 82.0 78.9 82.0 84.6 81.5 2.31

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 <0.15 <0.15 <0.15 <0.15 <0.150 <0.150 <0.150 <0.150 -

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.5: Sediment Data and Summary Statistics for Management Unit 3 Stations, RAEMP, 2019

6-Sep-19 6-Sep-19 6-Sep-19 6-Sep-19 6-Sep-19

Moisture % - - 54.9 50.0 30.0 32.5 40.4 30.0 40.4 54.9 41.6 10.2

pH (1:2 soil:water) pH units - - 8.15 8.21 8.33 8.50 8.20 8.15 8.21 8.50 8.28 0.133

% Gravel (>2mm) % - - 1.70 3.50 3.50 <1.0 1.70 <1.00 1.70 3.50 2.28 0.943

% Sand (2.0mm - 0.063mm) % - - 49.6 40.1 51.1 73.4 49.2 40.1 49.6 73.4 52.7 11.7

% Sand (2.0mm - 1.0mm) % - - 4.30 <1.0 1.10 <1.0 1.30 <1.00 1.10 4.30 1.74 1.38

% Sand (1.0mm - 0.50mm) % - - 9.00 2.10 1.10 1.40 3.00 1.10 2.10 9.00 3.32 3.07

% Sand (0.50mm - 0.25mm) % - - 7.40 4.80 2.60 18.3 8.70 2.60 7.40 18.3 8.36 5.69

% Sand (0.25mm - 0.125mm) % - - 13.4 11.4 16.7 32.9 17.3 11.4 16.7 32.9 18.3 8.00

% Sand (0.125mm - 0.063mm) % - - 15.5 20.8 29.6 19.8 18.9 15.5 19.8 29.6 20.9 4.95

% Silt (0.063mm - 0.004mm) % - - 42.7 51.1 42.3 24.3 44.0 24.3 42.7 51.1 40.9 9.36

% Silt (0.063mm - 0.0312mm) % - - 19.8 24.3 22.6 13.1 21.1 13.1 21.1 24.3 20.2 4.05

% Silt (0.0312mm - 0.004mm) % - - 22.9 26.8 19.7 11.2 22.9 11.2 22.9 26.8 20.7 5.54

% Clay (<4μm) % - - 5.80 5.40 3.10 2.90 5.10 2.90 5.10 5.80 4.46 1.28
Organic
Carbon

Total Organic Carbon % - - 5.16 3.17 2.11 1.81 3.05 1.81 3.05 5.16 3.06 1.24

Aluminum (Al) mg/kg - - 5,620 6,390 5,250 5,140 4,580 4,580 5,250 6,390 5,400 631

Antimony (Sb) mg/kg - - 0.480 0.500 0.400 0.350 0.400 0.350 0.400 0.500 0.426 0.0587

Arsenic (As) mg/kg 5.9 17 5.61 5.90 5.21 4.54 5.14 4.54 5.21 5.90 5.28 0.487

Barium (Ba) mg/kg - - 119 130 109 101 103 101 109 130 112 11.4

Beryllium (Be) mg/kg - - 0.510 0.570 0.440 0.400 0.420 0.400 0.440 0.570 0.468 0.0665

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.80 8.40 6.30 6.90 5.80 5.80 6.90 8.40 7.04 1.00

Cadmium (Cd) mg/kg 0.6 3.5 0.786 0.831 0.636 0.580 0.655 0.580 0.655 0.831 0.698 0.100

Calcium (Ca) mg/kg - - 65,200 63,300 57,300 65,600 63,400 57,300 63,400 65,600 63,000 3,140

Chromium (Cr) mg/kg 37.3 90 15.4 16.9 13.9 13.6 13.0 13.0 13.9 16.9 14.6 1.49

Cobalt (Co) mg/kg - - 3.88 4.38 3.66 2.99 3.40 2.99 3.66 4.38 3.66 0.491

Copper (Cu) mg/kg 35.7 197 9.76 10.9 8.26 6.52 8.09 6.52 8.26 10.9 8.71 1.58

Iron (Fe) mg/kg 21,200 43,766 11,300 12,500 10,500 9,430 10,200 9,430 10,500 12,500 10,800 1,100

Lead (Pb) mg/kg 35 91 6.08 6.67 5.36 4.57 5.22 4.57 5.36 6.67 5.58 0.765

Lithium (Li) mg/kg - - 9.90 10.8 8.60 7.10 7.60 7.10 8.60 10.8 8.80 1.46

Magnesium (Mg) mg/kg - - 14,100 16,100 14,900 15,100 14,500 14,100 14,900 16,100 14,900 711

Manganese (Mn) mg/kg 460 1100 464 527 435 358 437 358 437 527 444 57.4

Mercury (Hg) mg/kg 0.17 0.486 0.0331 0.0385 0.0263 0.0159 0.0301 0.0159 0.0301 0.0385 0.0288 0.00799

Molybdenum (Mo) mg/kg - - 1.34 1.43 1.23 1.06 1.18 1.06 1.23 1.43 1.25 0.135

Nickel (Ni) mg/kg 16 75 17.9 20.4 16.0 13.5 15.1 13.5 16.0 20.4 16.6 2.51

Phosphorus (P) mg/kg - - 1,150 1,360 1,360 1,250 1,240 1,150 1,250 1,360 1,270 84.2

Potassium (K) mg/kg - - 1,410 1,520 1,250 1,340 1,080 1,080 1,340 1,520 1,320 157

Selenium (Se) mg/kg 2 2 0.850 0.890 0.610 0.450 0.700 0.450 0.700 0.890 0.700 0.169

Silver (Ag) mg/kg 0.5 - 0.160 0.170 0.130 <0.10 0.130 <0.100 0.130 0.170 0.138 0.0186

Sodium (Na) mg/kg - - 84.0 94.0 89.0 92.0 84.0 84.0 89.0 94.0 88.6 4.30

Strontium (Sr) mg/kg - - 96.3 88.5 80.9 84.3 86.6 80.9 86.6 96.3 87.3 5.43

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.194 0.217 0.177 0.153 0.165 0.153 0.177 0.217 0.181 0.0237

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 16.3 20.0 14.5 20.2 16.9 14.5 16.9 20.2 17.6 2.32

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.01 1.02 0.881 0.892 0.897 0.881 0.897 1.02 0.940 0.0649

Vanadium (V) mg/kg - - 26.0 29.2 24.4 24.1 22.4 22.4 24.4 29.2 25.2 2.42

Zinc (Zn) mg/kg 123 315 74.9 84.3 69.9 58.5 66.1 58.5 69.9 84.3 70.7 9.11

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(e)pyrene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0200 0.0160 0.0110 <0.010 0.0130 <0.0100 0.0130 0.0200 0.0140 0.00367

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0500 0.0400 0.0150 0.0120 0.0250 0.0120 0.0250 0.0500 0.0284 0.0154

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0670 0.0550 0.0210 0.0160 0.0340 0.0160 0.0340 0.0670 0.0386 0.0206

Naphthalene mg/kg 0.0346 0.391 0.0240 0.0190 <0.010 <0.010 0.0120 <0.0100 0.0120 0.0240 0.0150 0.00538

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.0620 0.0510 0.0260 0.0160 0.0310 0.0160 0.0310 0.0620 0.0372 0.0178

Pyrene mg/kg 0.053 0.875 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 96.6 97.3 85.5 88.5 83.9 83.9 88.5 97.3 90.4 5.89

Chrysene d12 % - - 118.6 117.3 106.3 109.4 98.4 98.4 109 119 110 7.83

Naphthalene d8 % - - 94.3 91.6 79.8 89.4 85.9 79.8 89.4 94.3 88.2 5.29

Phenanthrene d10 % - - 109.9 110.4 98.8 97.7 90.2 90.2 98.8 110 101 8.15

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 <0.15 <0.15 <0.15 <0.15 <0.150 <0.150 <0.150 <0.150 -

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.6: Sediment Summary Stats and Data for Management Unit 3, RAEMP  

11-Sep-18 11-Sep-18 11-Sep-18

Moisture % - - 37.2 59.8 37.5 37.2 37.5 59.8 44.8 13.0

pH (1:2 soil:water) pH units - - 7.96 7.61 7.96 7.61 7.96 7.96 7.84 0.202

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 74.4 37.3 74.5 37.3 74.4 74.5 62.1 21.4

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (1.00mm - 0.50mm) % - - 1.40 <1.0 2.70 <1.00 1.40 2.70 1.70 0.867

% Sand (0.50mm - 0.25mm) % - - 26.2 9.00 12.6 9.00 12.6 26.2 15.9 9.07

% Sand (0.25mm - 0.125mm) % - - 27.7 11.0 32.6 11.0 27.7 32.6 23.8 11.3

% Sand (0.125mm - 0.063mm) % - - 18.1 15.3 25.6 15.3 18.1 25.6 19.7 5.33

% Silt (0.063mm - 0.004mm) % - - 24.6 58.9 24.4 24.4 24.6 58.9 36.0 19.9

% Silt (0.063mm - 0.0312mm) % - - 12.4 27.2 13.6 12.4 13.6 27.2 17.7 8.22

% Silt (0.0312mm - 0.004mm) % - - 12.2 31.7 10.8 10.8 12.2 31.7 18.2 11.7

% Clay (<4μm) % - - 2.20 5.00 1.90 1.90 2.20 5.00 3.03 1.71

Texture - - - Loamy sand Silt loam Loamy sand - - - - -

Organic
Carbon

Total Organic Carbon % - - 2.15 5.93 2.18 2.15 2.18 5.93 3.42 2.17

Aluminum (Al) mg/kg - - 6,420 7,540 5,470 5,470 6,420 7,540 6,480 1,040

Antimony (Sb) mg/kg - - 0.470 0.570 0.450 0.450 0.470 0.570 0.497 0.0643

Arsenic (As) mg/kg 5.9 17 5.00 5.48 4.60 4.60 5.00 5.48 5.03 0.441

Barium (Ba) mg/kg - - 109 136 109 109 109 136 118 15.6

Beryllium (Be) mg/kg - - 0.510 0.590 0.470 0.470 0.510 0.590 0.523 0.0611

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 10.2 13.5 8.10 8.10 10.2 13.5 10.6 2.72

Cadmium (Cd) mg/kg 0.6 3.5 0.589 0.934 0.572 0.572 0.589 0.934 0.698 0.204

Calcium (Ca) mg/kg - - 81,000 68,600 63,600 63,600 68,600 81,000 71,100 8,960

Chromium (Cr) mg/kg 37.3 90 15.8 19.1 13.8 13.8 15.8 19.1 16.2 2.68

Cobalt (Co) mg/kg - - 3.58 4.55 3.61 3.58 3.61 4.55 3.91 0.552

Copper (Cu) mg/kg 35.7 197 7.62 11.4 7.61 7.61 7.62 11.4 8.88 2.19

Iron (Fe) mg/kg 21,200 43,766 11,000 12,500 10,300 10,300 11,000 12,500 11,300 1,120

Lead (Pb) mg/kg 35 91 5.69 6.80 5.58 5.58 5.69 6.80 6.02 0.675

Lithium (Li) mg/kg - - 9.60 12.2 8.60 8.60 9.60 12.2 10.1 1.86

Magnesium (Mg) mg/kg - - 14,100 13,700 12,700 12,700 13,700 14,100 13,500 721

Manganese (Mn) mg/kg 460 1,100 342 520 322 322 342 520 395 109

Mercury (Hg) mg/kg 0.17 0.486 0.0222 0.0364 0.0226 0.0222 0.0226 0.0364 0.0271 0.00809

Molybdenum (Mo) mg/kg - - 1.20 1.46 1.14 1.14 1.20 1.46 1.27 0.170

Nickel (Ni) mg/kg 16 75 14.3 19.3 14.0 14.0 14.3 19.3 15.9 2.98

Phosphorus (P) mg/kg - - 1,290 1,260 1,260 1,260 1,260 1,290 1,270 17.3

Potassium (K) mg/kg - - 1,880 2,190 1,560 1,560 1,880 2,190 1,880 315

Selenium (Se) mg/kg 2 2 0.580 1.17 0.560 0.560 0.580 1.17 0.770 0.347

Silver (Ag) mg/kg 0.5 - 0.110 0.180 0.110 0.110 0.110 0.180 0.133 0.0404

Sodium (Na) mg/kg - - 95.0 90.0 83.0 83.0 90.0 95.0 89.3 6.03

Strontium (Sr) mg/kg - - 109 106 94.2 94.2 106 109 103 7.82

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.180 0.232 0.171 0.171 0.180 0.232 0.194 0.0329

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 15.4 20.6 16.7 15.4 16.7 20.6 17.6 2.71

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.07 1.17 0.987 0.987 1.07 1.17 1.08 0.0916

Vanadium (V) mg/kg - - 32.0 35.5 28.0 28.0 32.0 35.5 31.8 3.75

Zinc (Zn) mg/kg 123 315 67.9 85.0 64.6 64.6 67.9 85.0 72.5 11.0

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 0.0140 <0.010 <0.0100 <0.0100 0.0140 0.0113 -

Benzo(e)pyrene mg/kg - - <0.010 0.0130 <0.010 <0.0100 <0.0100 0.0130 0.0110 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0100 0.0290 0.0110 0.0100 0.0110 0.0290 0.0167 0.0107

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0140 0.0540 0.0150 0.0140 0.0150 0.0540 0.0277 0.0228

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0200 0.0710 0.0200 0.0200 0.0200 0.0710 0.0370 0.0294

Naphthalene mg/kg 0.0346 0.391 <0.010 0.0270 <0.010 <0.0100 <0.0100 0.0270 0.0157 -

Perylene mg/kg - - <0.010 0.0180 <0.010 <0.0100 <0.0100 0.0180 0.0127 -

Phenanthrene mg/kg 0.0419 0.515 0.0240 0.0840 0.0260 0.0240 0.0260 0.0840 0.0447 0.0341

Pyrene mg/kg 0.053 0.875 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 79.6 67.8 76.4 67.8 76.4 79.6 74.6 6.10

Chrysene d12 % - - 99.8 97.3 98.0 97.3 98.0 99.8 98.4 1.29

Naphthalene d8 % - - 79.8 67.9 76.4 67.9 76.4 79.8 74.7 6.13

Phenanthrene d10 % - - 87.1 86.3 86.0 86.0 86.3 87.1 86.5 0.569

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 0.180 <0.15 <0.150 <0.150 0.180 0.160 -

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.6: Sediment Summary Stats and Data for Management Unit 3, RAEMP  

7-Sep-18 7-Sep-18 7-Sep-18 7-Sep-18 7-Sep-18

Moisture % - - 42.7 52.8 46.9 49.2 47.4 42.7 47.4 52.8 47.8 3.67

pH (1:2 soil:water) pH units - - 7.95 7.81 7.81 7.99 7.86 7.81 7.86 7.99 7.88 0.0823

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 40.2 31.9 39.4 27.2 35.3 27.2 35.3 40.2 34.8 5.40

% Sand (2.00mm - 1.00mm) % - - 1.50 <1.0 1.10 <1.0 <1.0 <1.00 <1.00 1.50 1.12 0.226

% Sand (1.00mm - 0.50mm) % - - 3.50 <1.0 3.90 1.60 3.40 <1.00 3.40 3.90 2.68 1.15

% Sand (0.50mm - 0.25mm) % - - 4.40 <1.0 5.50 4.90 7.00 <1.00 4.90 7.00 4.56 1.12

% Sand (0.25mm - 0.125mm) % - - 15.6 12.3 13.5 10.4 12.4 10.4 12.4 15.6 12.8 1.90

% Sand (0.125mm - 0.063mm) % - - 15.2 16.6 15.4 9.30 11.5 9.30 15.2 16.6 13.6 3.07

% Silt (0.063mm - 0.004mm) % - - 53.6 64.4 56.0 67.6 59.6 53.6 59.6 67.6 60.2 5.79

% Silt (0.063mm - 0.0312mm) % - - 24.3 29.7 26.9 30.3 27.1 24.3 27.1 30.3 27.7 2.41

% Silt (0.0312mm - 0.004mm) % - - 29.3 34.7 29.1 37.3 32.5 29.1 32.5 37.3 32.6 3.52

% Clay (<4μm) % - - 6.20 5.80 4.30 6.00 5.30 4.30 5.80 6.20 5.52 0.760

Texture - - - Silt loam Silt loam Silt loam Silt loam Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 6.24 5.79 5.75 5.10 8.07 5.10 5.79 8.07 6.19 1.13

Aluminum (Al) mg/kg - - 7,420 7,300 8,010 6,570 6,900 6,570 7,300 8,010 7,240 546

Antimony (Sb) mg/kg - - 0.480 0.540 0.580 0.500 0.570 0.480 0.540 0.580 0.534 0.0434

Arsenic (As) mg/kg 5.9 17 5.28 5.45 5.86 5.81 5.12 5.12 5.45 5.86 5.50 0.324

Barium (Ba) mg/kg - - 131 125 139 114 132 114 131 139 128 9.36

Beryllium (Be) mg/kg - - 0.540 0.610 0.650 0.550 0.610 0.540 0.610 0.650 0.592 0.0460

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 9.00 10.8 10.4 7.90 10.0 7.90 10.0 10.8 9.62 1.17

Cadmium (Cd) mg/kg 0.6 3.5 0.832 0.911 0.828 0.852 0.758 0.758 0.832 0.911 0.836 0.0549

Calcium (Ca) mg/kg - - 46,500 56,700 45,500 51,900 52,500 45,500 51,900 56,700 50,600 4,620

Chromium (Cr) mg/kg 37.3 90 16.3 18.3 16.6 16.9 16.3 16.3 16.6 18.3 16.9 0.832

Cobalt (Co) mg/kg - - 4.85 4.83 5.27 4.85 4.85 4.83 4.85 5.27 4.93 0.190

Copper (Cu) mg/kg 35.7 197 12.1 12.0 12.9 11.7 11.6 11.6 12.0 12.9 12.1 0.513

Iron (Fe) mg/kg 21,200 43,766 12,400 12,400 14,400 12,500 12,300 12,300 12,400 14,400 12,800 897

Lead (Pb) mg/kg 35 91 7.40 7.76 9.19 7.53 8.56 7.40 7.76 9.19 8.09 0.763

Lithium (Li) mg/kg - - 10.4 11.5 12.9 10.4 11.6 10.4 11.5 12.9 11.4 1.04

Magnesium (Mg) mg/kg - - 12,500 14,000 11,400 13,400 12,300 11,400 12,500 14,000 12,700 1,010

Manganese (Mn) mg/kg 460 1,100 275 300 285 326 283 275 285 326 294 20.1

Mercury (Hg) mg/kg 0.17 0.486 0.0357 0.0390 0.0351 0.0369 0.0373 0.0351 0.0369 0.0390 0.0368 0.00152

Molybdenum (Mo) mg/kg - - 1.20 1.25 1.48 1.30 1.38 1.20 1.30 1.48 1.32 0.111

Nickel (Ni) mg/kg 16 75 18.3 19.9 19.1 19.2 18.4 18.3 19.1 19.9 19.0 0.653

Phosphorus (P) mg/kg - - 1,200 1,280 1,310 1,340 1,300 1,200 1,300 1,340 1,290 52.7

Potassium (K) mg/kg - - 1,770 1,790 1,840 1,510 1,650 1,510 1,770 1,840 1,710 133

Selenium (Se) mg/kg 2 2 1.55 1.89 1.40 1.66 1.75 1.40 1.66 1.89 1.65 0.187

Silver (Ag) mg/kg 0.5 - 0.170 0.200 0.190 0.180 0.190 0.170 0.190 0.200 0.186 0.0114

Sodium (Na) mg/kg - - 102 103 98.0 99.0 95.0 95.0 99.0 103 99.4 3.21

Strontium (Sr) mg/kg - - 73.3 86.9 76.0 76.3 89.6 73.3 76.3 89.6 80.4 7.31

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.187 0.215 0.216 0.191 0.204 0.187 0.204 0.216 0.203 0.0134

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 19.5 21.0 20.7 16.6 18.6 16.6 19.5 21.0 19.3 1.78

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.00 1.26 1.07 1.10 1.14 1.00 1.10 1.26 1.11 0.0963

Vanadium (V) mg/kg - - 31.7 33.0 32.7 29.9 30.3 29.9 31.7 33.0 31.5 1.39

Zinc (Zn) mg/kg 123 315 82.4 83.2 87.3 86.6 82.0 82.0 83.2 87.3 84.3 2.47

Zirconium (Zr) mg/kg - - 1.10 1.30 1.10 <1.0 1.20 <1.00 1.10 1.30 1.14 0.0924

Acenaphthene mg/kg 0.0067 0.0889 <0.023 <0.0070 <0.010 <0.0090 <0.024 <0.00700 <0.0100 <0.0240 <0.00700 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0120 <0.010 <0.010 <0.010 0.0120 <0.0100 <0.0100 0.0120 0.0108 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0280 0.0120 0.0140 0.0150 0.0270 0.0120 0.0150 0.0280 0.0192 0.00766

Benzo(e)pyrene mg/kg - - 0.0270 0.0110 0.0130 0.0140 0.0260 0.0110 0.0140 0.0270 0.0182 0.00766

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0110 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 0.0110 0.0102 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0690 0.0290 0.0340 0.0350 0.0670 0.0290 0.0350 0.0690 0.0468 0.0195

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 0.0110 <0.010 <0.010 <0.010 0.0110 <0.0100 <0.0100 0.0110 0.0104 -

Fluorene mg/kg 0.021 0.144 0.0210 <0.010 <0.010 0.0110 0.0270 <0.0100 0.0110 0.0270 0.0158 0.00814

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.344 0.112 0.172 0.143 0.382 0.112 0.172 0.382 0.231 0.123

2-Methylnaphthalene mg/kg 0.0202 0.201 0.572 0.178 0.292 0.235 0.650 0.178 0.292 0.650 0.385 0.212

Naphthalene mg/kg 0.0346 0.391 0.154 0.0540 0.0780 0.0690 0.180 0.0540 0.0780 0.180 0.107 0.0562

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.242 0.0900 0.118 0.109 0.243 0.0900 0.118 0.243 0.160 0.0756

Pyrene mg/kg 0.053 0.875 0.0170 <0.010 <0.010 <0.010 0.0180 <0.0100 <0.0100 0.0180 0.0130 0.000566

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 82.4 74.6 76.0 80.3 79.7 74.6 79.7 82.4 78.6 3.21

Chrysene d12 % - - 102 95.1 95.5 99.8 98.9 95.1 98.9 102 98.2 2.90

Naphthalene d8 % - - 84.2 74.4 76.1 80.9 79.1 74.4 79.1 84.2 78.9 3.88

Phenanthrene d10 % - - 90.5 81.5 86.9 85.9 85.8 81.5 85.9 90.5 86.1 3.21

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - 0.300 0.160 0.180 0.180 0.300 0.160 0.180 0.300 0.224 0.0699

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.6: Sediment Summary Stats and Data for Management Unit 3, RAEMP  

11-Sep-18 11-Sep-18 11-Sep-18 11-Sep-18 11-Sep-18

Moisture % - - 39.1 38.7 59.2 56.3 52.9 38.7 52.9 59.2 49.2 9.70

pH (1:2 soil:water) pH units - - 7.86 8.06 7.58 7.69 7.69 7.58 7.69 8.06 7.78 0.188

% Gravel (>2mm) % - - 6.80 1.10 <1.0 18.6 3.10 <1.00 3.10 18.6 6.12 7.58

% Sand (2.0mm - 0.063mm) % - - 53.3 53.3 32.2 36.4 47.3 32.2 47.3 53.3 44.5 9.74

% Sand (2.00mm - 1.00mm) % - - 3.40 <1.0 <1.0 3.40 1.00 <1.00 1.00 3.40 1.96 1.44

% Sand (1.00mm - 0.50mm) % - - 5.10 1.50 <1.0 2.80 1.70 <1.00 1.70 5.10 2.42 1.59

% Sand (0.50mm - 0.25mm) % - - 12.0 8.10 <1.0 2.90 5.10 <1.00 5.10 12.0 5.82 4.01

% Sand (0.25mm - 0.125mm) % - - 16.4 23.4 5.90 10.3 18.3 5.90 16.4 23.4 14.9 6.86

% Sand (0.125mm - 0.063mm) % - - 16.4 19.3 23.3 17.0 21.2 16.4 19.3 23.3 19.4 2.88

% Silt (0.063mm - 0.004mm) % - - 36.7 41.5 65.3 41.0 45.5 36.7 41.5 65.3 46.0 11.2

% Silt (0.063mm - 0.0312mm) % - - 17.2 19.4 31.9 19.7 21.3 17.2 19.7 31.9 21.9 5.78

% Silt (0.0312mm - 0.004mm) % - - 19.5 22.1 33.4 21.3 24.2 19.5 22.1 33.4 24.1 5.47

% Clay (<4μm) % - - 3.30 4.50 4.90 3.90 4.00 3.30 4.00 4.90 4.12 0.610

Texture - - -
Sandy 
loam

Sandy 
loam

Silt loam
Sandy 
loam

Sandy 
loam

- - - - -

Organic
Carbon

Total Organic Carbon % - - 2.91 3.34 7.64 4.54 4.22 2.91 4.22 7.64 4.53 1.86

Aluminum (Al) mg/kg - - 6,170 8,150 5,890 6,140 6,020 5,890 6,140 8,150 6,470 943

Antimony (Sb) mg/kg - - 0.370 0.440 0.450 0.480 0.420 0.370 0.440 0.480 0.432 0.0409

Arsenic (As) mg/kg 5.9 17 4.40 5.21 4.77 5.22 4.67 4.40 4.77 5.22 4.85 0.356

Barium (Ba) mg/kg - - 108 123 115 119 111 108 115 123 115 6.02

Beryllium (Be) mg/kg - - 0.420 0.590 0.490 0.510 0.480 0.420 0.490 0.590 0.498 0.0614

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 9.80 11.2 9.00 8.80 8.90 8.80 9.00 11.2 9.54 1.01

Cadmium (Cd) mg/kg 0.6 3.5 0.625 0.666 0.888 0.791 0.659 0.625 0.666 0.888 0.726 0.110

Calcium (Ca) mg/kg - - 86,100 52,400 49,500 57,300 64,600 49,500 57,300 86,100 62,000 14,600

Chromium (Cr) mg/kg 37.3 90 15.3 19.9 15.7 16.1 15.3 15.3 15.7 19.9 16.5 1.95

Cobalt (Co) mg/kg - - 3.26 4.02 3.92 4.23 3.76 3.26 3.92 4.23 3.84 0.365

Copper (Cu) mg/kg 35.7 197 7.01 10.3 10.8 10.4 8.39 7.01 10.3 10.8 9.38 1.62

Iron (Fe) mg/kg 21,200 43,766 9,940 12,200 10,600 11,400 10,400 9,940 10,600 12,200 10,900 895

Lead (Pb) mg/kg 35 91 4.75 6.08 6.04 6.26 5.76 4.75 6.04 6.26 5.78 0.602

Lithium (Li) mg/kg - - 8.80 11.1 9.10 10.1 9.30 8.80 9.30 11.1 9.68 0.928

Magnesium (Mg) mg/kg - - 14,000 15,300 12,500 13,700 12,500 12,500 13,700 15,300 13,600 1,170

Manganese (Mn) mg/kg 460 1,100 351 324 358 452 437 324 358 452 384 56.6

Mercury (Hg) mg/kg 0.17 0.486 0.0197 0.0261 0.0360 0.0328 0.0234 0.0197 0.0261 0.0360 0.0276 0.00671

Molybdenum (Mo) mg/kg - - 1.11 1.16 1.13 1.34 1.18 1.11 1.16 1.34 1.18 0.0913

Nickel (Ni) mg/kg 16 75 13.4 17.1 16.7 17.1 14.7 13.4 16.7 17.1 15.8 1.67

Phosphorus (P) mg/kg - - 1,230 1,240 1,030 1,140 1,080 1,030 1,140 1,240 1,140 91.8

Potassium (K) mg/kg - - 1,850 2,300 1,650 1,650 1,670 1,650 1,670 2,300 1,820 279

Selenium (Se) mg/kg 2 2 0.810 0.650 1.15 0.980 0.630 0.630 0.810 1.15 0.844 0.222

Silver (Ag) mg/kg 0.5 - 0.110 0.140 0.170 0.150 0.120 0.110 0.140 0.170 0.138 0.0239

Sodium (Na) mg/kg - - 104 93.0 75.0 79.0 81.0 75.0 81.0 104 86.4 11.9

Strontium (Sr) mg/kg - - 108 72.9 78.2 81.9 84.6 72.9 81.9 108 85.1 13.5

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.176 0.224 0.206 0.203 0.196 0.176 0.203 0.224 0.201 0.0174

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 21.3 24.4 22.2 21.7 19.0 19.0 21.7 24.4 21.7 1.94

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.06 0.959 1.09 1.00 0.964 0.959 1.00 1.09 1.01 0.0583

Vanadium (V) mg/kg - - 29.0 36.7 28.6 29.0 27.7 27.7 29.0 36.7 30.2 3.67

Zinc (Zn) mg/kg 123 315 58.3 73.5 71.2 71.5 63.1 58.3 71.2 73.5 67.5 6.51

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(e)pyrene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0160 0.0100 0.0200 0.0220 0.0200 0.0100 0.0200 0.0220 0.0176 0.00477

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0450 0.0380 0.0450 0.0600 0.0610 0.0380 0.0450 0.0610 0.0498 0.0102

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0710 0.0500 0.0560 0.0850 0.0920 0.0500 0.0710 0.0920 0.0708 0.0180

Naphthalene mg/kg 0.0346 0.391 0.0220 0.0250 0.0240 0.0280 0.0300 0.0220 0.0250 0.0300 0.0258 0.00319

Perylene mg/kg - - <0.010 <0.010 0.0170 0.0110 <0.010 <0.0100 <0.0100 0.0170 0.0116 0.00339

Phenanthrene mg/kg 0.0419 0.515 0.0470 0.0380 0.0560 0.0650 0.0600 0.0380 0.0560 0.0650 0.0532 0.0108

Pyrene mg/kg 0.053 0.875 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 80.2 81.4 83.6 79.8 84.6 79.8 81.4 84.6 81.9 2.11

Chrysene d12 % - - 90.2 92.2 97.0 95.5 94.6 90.2 94.6 97.0 93.9 2.70

Naphthalene d8 % - - 82.0 84.3 85.2 80.4 88.3 80.4 84.3 88.3 84.0 3.04

Phenanthrene d10 % - - 87.1 87.5 93.0 90.0 91.8 87.1 90.0 93.0 89.9 2.59

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 <0.15 <0.15 <0.15 <0.15 <0.150 <0.150 <0.150 <0.150 -

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.6: Sediment Summary Stats and Data for Management Unit 3, RAEMP   

8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18

Moisture % - - 45.3 51.7 24.7 35.9 28.6 24.7 35.9 51.7 37.2 11.3

pH (1:2 soil:water) pH units - - 7.71 7.60 8.10 7.66 8.06 7.60 7.71 8.10 7.83 0.236

% Gravel (>2mm) % - - <1.0 1.70 2.10 3.20 <1.0 <1.00 1.70 3.20 1.80 0.712

% Sand (2.0mm - 0.063mm) % - - 58.9 51.4 73.0 54.9 74.7 51.4 58.9 74.7 62.6 10.6

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 1.00 2.30 <1.0 <1.00 <1.00 2.30 1.26 0.735

% Sand (1.00mm - 0.50mm) % - - 6.00 3.40 1.70 4.50 1.30 1.30 3.40 6.00 3.38 1.95

% Sand (0.50mm - 0.25mm) % - - 23.0 14.4 7.90 14.2 36.0 7.90 14.4 36.0 19.1 10.9

% Sand (0.25mm - 0.125mm) % - - 15.6 16.5 32.7 19.2 26.3 15.6 19.2 32.7 22.1 7.28

% Sand (0.125mm - 0.063mm) % - - 13.3 16.1 29.7 14.7 10.1 10.1 14.7 29.7 16.8 7.56

% Silt (0.063mm - 0.004mm) % - - 38.8 45.2 23.1 36.6 22.7 22.7 36.6 45.2 33.3 9.99

% Silt (0.063mm - 0.0312mm) % - - 19.3 22.8 13.7 16.9 10.7 10.7 16.9 22.8 16.7 4.72

% Silt (0.0312mm - 0.004mm) % - - 19.5 22.4 9.40 19.7 12.0 9.40 19.5 22.4 16.6 5.58

% Clay (<4μm) % - - 2.20 2.40 1.90 5.30 3.40 1.90 2.40 5.30 3.04 1.38

Texture - - - Sandy loam Sandy loam Loamy sand Sandy loam Loamy sand - - - - -

Organic
Carbon

Total Organic Carbon % - - 2.58 2.98 1.90 3.08 2.18 1.90 2.58 3.08 2.54 0.506

Aluminum (Al) mg/kg - - 7,370 6,130 5,640 6,100 5,910 5,640 6,100 7,370 6,230 667

Antimony (Sb) mg/kg - - 0.490 0.410 0.380 0.430 0.460 0.380 0.430 0.490 0.434 0.0428

Arsenic (As) mg/kg 5.9 17 6.02 4.76 4.78 6.11 5.73 4.76 5.73 6.11 5.48 0.663

Barium (Ba) mg/kg - - 132 102 103 116 122 102 116 132 115 12.8

Beryllium (Be) mg/kg - - 0.530 0.440 0.430 0.420 0.450 0.420 0.440 0.530 0.454 0.0439

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 11.1 9.20 8.30 7.80 8.30 7.80 8.30 11.1 8.94 1.31

Cadmium (Cd) mg/kg 0.6 3.5 0.770 0.597 0.507 0.685 0.656 0.507 0.656 0.770 0.643 0.0983

Calcium (Ca) mg/kg - - 81,400 63,300 66,800 73,000 83,900 63,300 73,000 83,900 73,700 8,940

Chromium (Cr) mg/kg 37.3 90 20.3 16.7 15.2 18.7 16.8 15.2 16.8 20.3 17.5 1.98

Cobalt (Co) mg/kg - - 4.19 3.46 3.38 3.84 3.78 3.38 3.78 4.19 3.73 0.325

Copper (Cu) mg/kg 35.7 197 9.49 8.59 6.67 8.74 8.14 6.67 8.59 9.49 8.33 1.05

Iron (Fe) mg/kg 21,200 43,766 12,600 10,200 9,920 11,200 11,300 9,920 11,200 12,600 11,000 1,060

Lead (Pb) mg/kg 35 91 6.32 5.26 5.31 5.43 5.50 5.26 5.43 6.32 5.56 0.433

Lithium (Li) mg/kg - - 8.70 7.20 7.10 6.80 7.10 6.80 7.10 8.70 7.38 0.753

Magnesium (Mg) mg/kg - - 15,600 13,400 14,600 18,900 15,400 13,400 15,400 18,900 15,600 2,050

Manganese (Mn) mg/kg 460 1,100 465 349 328 442 401 328 401 465 397 58.6

Mercury (Hg) mg/kg 0.17 0.486 0.0246 0.0252 0.0213 0.0218 0.0185 0.0185 0.0218 0.0252 0.0223 0.00271

Molybdenum (Mo) mg/kg - - 1.59 1.28 1.21 1.40 1.61 1.21 1.40 1.61 1.42 0.180

Nickel (Ni) mg/kg 16 75 18.5 14.6 13.7 17.1 16.3 13.7 16.3 18.5 16.0 1.92

Phosphorus (P) mg/kg - - 1,480 1,340 1,390 1,470 1,440 1,340 1,440 1,480 1,420 58.6

Potassium (K) mg/kg - - 1,890 1,580 1,410 1,550 1,510 1,410 1,550 1,890 1,590 181

Selenium (Se) mg/kg 2 2 0.880 0.720 0.430 0.700 0.600 0.430 0.700 0.880 0.666 0.166

Silver (Ag) mg/kg 0.5 - 0.130 0.120 <0.10 0.120 0.110 <0.100 0.120 0.130 0.116 0.00864

Sodium (Na) mg/kg - - 112 92.0 94.0 107 106 92.0 106 112 102 8.73

Strontium (Sr) mg/kg - - 114 85.0 83.7 93.4 113 83.7 93.4 114 97.8 14.8

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.230 0.191 0.170 0.178 0.195 0.170 0.191 0.230 0.193 0.0231

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 26.8 22.7 22.5 25.9 18.8 18.8 22.7 26.8 23.3 3.17

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.23 1.04 1.05 1.08 1.13 1.04 1.08 1.23 1.11 0.0777

Vanadium (V) mg/kg - - 35.1 28.7 27.7 30.4 30.2 27.7 30.2 35.1 30.4 2.84

Zinc (Zn) mg/kg 123 315 81.6 68.9 64.6 78.0 73.6 64.6 73.6 81.6 73.3 6.82

Zirconium (Zr) mg/kg - - 1.00 <1.0 1.10 <1.0 <1.0 <1.00 <1.00 1.10 1.02 0.0566

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(e)pyrene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 <0.010 0.0110 <0.010 <0.010 <0.010 <0.0100 <0.0100 0.0110 0.0102 -

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0180 0.0280 0.0140 0.0190 0.0130 0.0130 0.0180 0.0280 0.0184 0.00594

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0260 0.0410 0.0160 0.0260 0.0170 0.0160 0.0260 0.0410 0.0252 0.0100

Naphthalene mg/kg 0.0346 0.391 <0.010 0.0160 <0.010 <0.010 <0.010 <0.0100 <0.0100 0.0160 0.0112 -

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.0280 0.0330 0.0230 0.0250 0.0190 0.0190 0.0250 0.0330 0.0256 0.00527

Pyrene mg/kg 0.053 0.875 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 63.8 78.3 63.9 76.1 67.4 63.8 67.4 78.3 69.9 6.86

Chrysene d12 % - - 81.1 87.7 75.3 85.8 75.1 75.1 81.1 87.7 81.0 5.81

Naphthalene d8 % - - 58.2 75.2 60.9 73.3 65.5 58.2 65.5 75.2 66.6 7.47

Phenanthrene d10 % - - 79.0 88.5 74.5 88.0 77.2 74.5 79.0 88.5 81.4 6.42

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 <0.15 <0.15 <0.15 <0.15 <0.150 <0.150 <0.150 <0.150 -

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

6-Sep-19 5-Sep-19 5-Sep-19 5-Sep-19

Moisture % - - 36.9 35.4 24.6 20.8 20.8 24.6 35.4 26.9 6.77

pH (1:2 soil:water) pH units - - 8.35 8.02 8.52 8.40 8.02 8.40 8.52 8.31 0.233

% Gravel (>2mm) % - - 14.1 <1.0 4.60 21.6 <1.00 4.60 21.6 9.07 9.25

% Sand (2.0mm - 0.063mm) % - - 71.7 91.4 78.7 74.1 74.1 78.7 91.4 81.4 8.01

% Sand (2.00mm - 1.00mm) % - - 7.80 1.60 4.20 14.5 1.60 4.20 14.5 6.77 6.10

% Sand (1.00mm - 0.50mm) % - - 19.1 27.7 10.8 27.9 10.8 27.7 27.9 22.1 8.78

% Sand (0.50mm - 0.25mm) % - - 24.8 50.2 33.3 24.7 24.7 33.3 50.2 36.1 11.6

% Sand (0.25mm - 0.125mm) % - - 14.0 9.20 21.9 5.80 5.80 9.20 21.9 12.3 7.59

% Sand (0.125mm - 0.063mm) % - - 6.00 2.70 8.50 1.20 1.20 2.70 8.50 4.13 3.45

% Silt (0.063mm - 0.004mm) % - - 12.5 7.10 14.1 3.80 3.80 7.10 14.1 8.33 4.70

% Silt (0.063mm - 0.0312mm) % - - 5.70 3.10 6.70 1.70 1.70 3.10 6.70 3.83 2.31

% Silt (0.0312mm - 0.004mm) % - - 6.80 4.00 7.40 2.10 2.10 4.00 7.40 4.50 2.40

% Clay (<4μm) % - - 1.60 1.50 2.60 <1.0 <1.00 1.50 2.60 1.70 0.599
Organic
Carbon

Total Organic Carbon % - - 3.10 1.43 1.43 1.47 1.43 1.43 1.47 1.44 0.0207

Aluminum (Al) mg/kg - - 3,900 8,850 9,630 8,670 8,670 8,850 9,630 9,050 456

Antimony (Sb) mg/kg - - 0.580 1.37 1.57 1.61 1.37 1.57 1.61 1.52 0.115

Arsenic (As) mg/kg 5.9 17 6.76 7.10 9.33 8.45 7.10 8.45 9.33 8.29 1.00

Barium (Ba) mg/kg - - 48.3 261 269 232 232 261 269 254 17.4

Beryllium (Be) mg/kg - - 0.520 0.760 0.730 0.750 0.730 0.750 0.760 0.747 0.0137

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 6.20 <5.0 <5.0 <5.0 <5.00 <5.00 <5.00 <5.00 -

Cadmium (Cd) mg/kg 0.6 3.5 0.510 1.98 1.71 1.66 1.66 1.71 1.98 1.78 0.154

Calcium (Ca) mg/kg - - 220,000 5,180 8,400 5,350 5,180 5,350 8,400 6,310 1,620

Chromium (Cr) mg/kg 37.3 90 12.2 16.0 17.0 15.3 15.3 16.0 17.0 16.1 0.764

Cobalt (Co) mg/kg - - 1.93 6.64 6.58 6.15 6.15 6.58 6.64 6.46 0.239

Copper (Cu) mg/kg 35.7 197 5.08 16.3 14.3 14.1 14.1 14.3 16.3 14.9 1.09

Iron (Fe) mg/kg 21,200 43,766 6,460 17,900 20,900 18,200 17,900 18,200 20,900 19,000 1,480

Lead (Pb) mg/kg 35 91 3.59 10.0 10.6 10.7 10.0 10.6 10.7 10.4 0.339

Lithium (Li) mg/kg - - 5.00 9.50 10.2 10.8 9.50 10.2 10.8 10.2 0.582

Magnesium (Mg) mg/kg - - 23,100 2,130 3,360 2,250 2,130 2,250 3,360 2,580 607

Manganese (Mn) mg/kg 460 1100 135 382 393 306 306 382 393 360 42.4

Mercury (Hg) mg/kg 0.17 0.486 0.0220 0.0384 0.0488 0.0402 0.0384 0.0402 0.0488 0.0425 0.00497

Molybdenum (Mo) mg/kg - - 0.710 1.70 2.67 2.19 1.70 2.19 2.67 2.19 0.434

Nickel (Ni) mg/kg 16 75 13.2 28.7 30.4 28.4 28.4 28.7 30.4 29.2 0.965

Phosphorus (P) mg/kg - - 1,310 1,220 1,390 1,280 1,220 1,280 1,390 1,300 77.1

Potassium (K) mg/kg - - 1,200 1,530 1,590 1,330 1,330 1,530 1,590 1,480 122

Selenium (Se) mg/kg 2 2 0.680 0.670 0.770 0.550 0.550 0.670 0.770 0.663 0.0985

Silver (Ag) mg/kg 0.5 - 0.160 0.180 0.200 0.180 0.180 0.180 0.200 0.187 0.0103

Sodium (Na) mg/kg - - 155 <50 <50 <50 <50.0 <50.0 <50.0 <50.0 -

Strontium (Sr) mg/kg - - 229 47.1 39.2 47.2 39.2 47.1 47.2 44.5 4.11

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.599 0.237 0.262 0.243 0.237 0.243 0.262 0.247 0.0117

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 13.5 51.9 85.6 55.0 51.9 55.0 85.6 64.2 16.7

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.747 1.18 1.26 1.28 1.18 1.26 1.28 1.24 0.0473

Vanadium (V) mg/kg - - 20.3 50.4 55.1 49.0 49.0 50.4 55.1 51.5 2.86

Zinc (Zn) mg/kg 123 315 67.3 126 121 122 121 122 126 123 2.37

Zirconium (Zr) mg/kg - - <1.0 1.30 1.20 1.80 1.20 1.30 1.80 1.43 0.288

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(e)pyrene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0170 0.0140 <0.010 0.0100 <0.0100 0.0100 0.0140 0.0113 0.00218

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0280 0.0180 <0.010 <0.010 <0.0100 <0.0100 0.0180 0.0127 -

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0410 0.0180 <0.010 <0.010 <0.0100 <0.0100 0.0180 0.0127 -

Naphthalene mg/kg 0.0346 0.391 0.0130 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.0360 0.0380 0.0180 0.0160 0.0160 0.0180 0.0380 0.0240 0.0109

Pyrene mg/kg 0.053 0.875 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 73.3 78.9 77.3 80.1 77.3 78.9 80.1 78.8 1.26

Chrysene d12 % - - 84.5 98.3 108 104 98.3 104 108 103 4.36

Naphthalene d8 % - - 74.6 78.9 73.1 79.8 73.1 78.9 79.8 77.3 3.25

Phenanthrene d10 % - - 79.7 89.0 93.7 92.1 89.0 92.1 93.7 91.6 2.14

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 <0.15 <0.15 <0.15 <0.150 <0.150 <0.150 <0.150 -

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

9-Sep-19 9-Sep-19 9-Sep-19

Moisture % - - 44.4 56.0 64.5 44.4 56.0 64.5 55.0 10.1

pH (1:2 soil:water) pH units - - 7.87 7.64 7.59 7.59 7.64 7.87 7.70 0.149

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 54.0 43.7 38.2 38.2 43.7 54.0 45.3 8.02

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (1.00mm - 0.50mm) % - - 2.80 <1.0 <1.0 <1.00 <1.00 2.80 1.60 -

% Sand (0.50mm - 0.25mm) % - - 8.00 4.20 3.20 3.20 4.20 8.00 5.13 2.53

% Sand (0.25mm - 0.125mm) % - - 20.4 17.4 15.0 15.0 17.4 20.4 17.6 2.71

% Sand (0.125mm - 0.063mm) % - - 21.8 20.1 18.0 18.0 20.1 21.8 20.0 1.90

% Silt (0.063mm - 0.004mm) % - - 42.4 53.3 58.3 42.4 53.3 58.3 51.3 8.13

% Silt (0.063mm - 0.0312mm) % - - 20.8 26.2 28.2 20.8 26.2 28.2 25.1 3.83

% Silt (0.0312mm - 0.004mm) % - - 21.6 27.1 30.1 21.6 27.1 30.1 26.3 4.31

% Clay (<4μm) % - - 3.80 4.00 4.30 3.80 4.00 4.30 4.03 0.252
Organic
Carbon

Total Organic Carbon % - - 5.34 4.47 5.80 4.47 5.34 5.80 5.20 0.675

Aluminum (Al) mg/kg - - 6,820 8,380 10,900 6,820 8,380 10,900 8,700 2,060

Antimony (Sb) mg/kg - - 0.540 0.390 0.420 0.390 0.420 0.540 0.450 0.0794

Arsenic (As) mg/kg 5.9 17 5.50 5.91 5.85 5.50 5.85 5.91 5.75 0.221

Barium (Ba) mg/kg - - 200 172 201 172 200 201 191 16.5

Beryllium (Be) mg/kg - - 0.560 0.600 0.710 0.560 0.600 0.710 0.623 0.0777

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 6.90 6.50 9.20 6.50 6.90 9.20 7.53 1.46

Cadmium (Cd) mg/kg 0.6 3.5 1.05 0.652 0.780 0.652 0.780 1.05 0.827 0.203

Calcium (Ca) mg/kg - - 45,400 35,600 40,400 35,600 40,400 45,400 40,500 4,900

Chromium (Cr) mg/kg 37.3 90 11.6 11.3 14.5 11.3 11.6 14.5 12.5 1.77

Cobalt (Co) mg/kg - - 4.97 5.11 5.96 4.97 5.11 5.96 5.35 0.536

Copper (Cu) mg/kg 35.7 197 10.9 12.2 14.0 10.9 12.2 14.0 12.4 1.56

Iron (Fe) mg/kg 21,200 43,766 14,100 17,400 18,600 14,100 17,400 18,600 16,700 2,330

Lead (Pb) mg/kg 35 91 8.22 10.3 12.1 8.22 10.3 12.1 10.2 1.94

Lithium (Li) mg/kg - - 8.90 13.6 15.9 8.90 13.6 15.9 12.8 3.57

Magnesium (Mg) mg/kg - - 12,700 9,880 11,000 9,880 11,000 12,700 11,200 1,420

Manganese (Mn) mg/kg 460 1100 471 207 281 207 281 471 320 136

Mercury (Hg) mg/kg 0.17 0.486 0.0343 0.0343 0.0356 0.0343 0.0343 0.0356 0.0347 0.000751

Molybdenum (Mo) mg/kg - - 1.16 0.980 1.14 0.980 1.14 1.16 1.09 0.0987

Nickel (Ni) mg/kg 16 75 24.5 17.7 20.9 17.7 20.9 24.5 21.0 3.40

Phosphorus (P) mg/kg - - 1,890 1,270 1,450 1,270 1,450 1,890 1,540 319

Potassium (K) mg/kg - - 1,470 1,470 2,130 1,470 1,470 2,130 1,690 381

Selenium (Se) mg/kg 2 2 3.79 1.23 1.67 1.23 1.67 3.79 2.23 1.37

Silver (Ag) mg/kg 0.5 - 0.160 0.130 0.140 0.130 0.140 0.160 0.143 0.0153

Sodium (Na) mg/kg - - 82.0 74.0 88.0 74.0 82.0 88.0 81.3 7.02

Strontium (Sr) mg/kg - - 69.6 50.0 57.8 50.0 57.8 69.6 59.1 9.87

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.161 0.193 0.239 0.161 0.193 0.239 0.198 0.0392

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 9.80 6.40 7.10 6.40 7.10 9.80 7.77 1.80

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.04 0.664 0.799 0.664 0.799 1.04 0.834 0.190

Vanadium (V) mg/kg - - 27.1 18.3 23.4 18.3 23.4 27.1 22.9 4.42

Zinc (Zn) mg/kg 123 315 102 94.1 110 94.1 102 110 102 7.95

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0090 <0.0070 <0.0065 <0.00650 <0.00700 <0.00900 <0.00650 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0065 <0.00500 <0.00500 <0.00650 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.013 <0.0100 <0.0100 <0.0130 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 0.00500 <0.0052 <0.00400 0.00450 <0.00520 0.00450 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.013 <0.0100 <0.0100 <0.0130 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.013 <0.0100 <0.0100 <0.0130 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0150 0.0100 0.0140 0.0100 0.0140 0.0150 0.0130 0.00265

Benzo(e)pyrene mg/kg - - 0.0140 <0.010 0.0130 <0.0100 0.0130 0.0140 0.0123 0.000667

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.013 <0.0100 <0.0100 <0.0130 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.013 <0.0100 <0.0100 <0.0130 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0310 0.0240 0.0320 0.0240 0.0310 0.0320 0.0290 0.00436

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0065 <0.00500 <0.00500 <0.00650 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.013 <0.0100 <0.0100 <0.0130 <0.0100 -

Fluorene mg/kg 0.021 0.144 0.0180 0.0150 <0.013 <0.0130 0.0150 0.0180 0.0153 0.00200

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.013 <0.0100 <0.0100 <0.0130 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.100 0.0250 0.0420 0.0250 0.0420 0.100 0.0557 0.0393

2-Methylnaphthalene mg/kg 0.0202 0.201 0.158 0.0470 0.0710 0.0470 0.0710 0.158 0.0920 0.0584

Naphthalene mg/kg 0.0346 0.391 0.0540 0.0210 0.0280 0.0210 0.0280 0.0540 0.0343 0.0174

Perylene mg/kg - - <0.010 0.0170 0.0220 <0.0100 0.0170 0.0220 0.0163 0.00333

Phenanthrene mg/kg 0.0419 0.515 0.108 0.0730 0.0740 0.0730 0.0740 0.108 0.0850 0.0199

Pyrene mg/kg 0.053 0.875 0.0140 <0.010 <0.013 <0.0100 <0.0130 0.0140 0.0113 -

Quinoline mg/kg - - <0.010 <0.010 <0.013 <0.0100 <0.0100 <0.0130 <0.0100 -

Acenaphthene d10 % - - 73.6 72.2 78.7 72.2 73.6 78.7 74.8 3.42

Chrysene d12 % - - 88.2 85.1 87.1 85.1 87.1 88.2 86.8 1.57

Naphthalene d8 % - - 72.7 68.0 77.7 68.0 72.7 77.7 72.8 4.85

Phenanthrene d10 % - - 84.2 82.5 85.8 82.5 84.2 85.8 84.2 1.65

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - 0.180 <0.15 0.200 <0.150 0.180 0.200 0.177 0.0133

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

4-Sep-19 4-Sep-19 4-Sep-19

Moisture % - - 54.2 35.5 42.1 35.5 42.1 54.2 43.9 8.48

pH (1:2 soil:water) pH units - - 8.15 8.27 8.05 8.05 8.15 8.27 8.16 0.0985

% Gravel (>2mm) % - - 2.50 8.60 <1.0 <1.00 2.50 8.60 4.03 3.32

% Sand (2.0mm - 0.063mm) % - - 47.9 49.9 42.9 42.9 47.9 49.9 46.9 3.22

% Sand (2.00mm - 1.00mm) % - - 5.10 5.70 <1.0 <1.00 5.10 5.70 3.93 0.327

% Sand (1.00mm - 0.50mm) % - - 12.4 14.0 3.00 3.00 12.4 14.0 9.80 5.32

% Sand (0.50mm - 0.25mm) % - - 13.2 15.0 10.3 10.3 13.2 15.0 12.8 2.12

% Sand (0.25mm - 0.125mm) % - - 8.90 8.30 14.5 8.30 8.90 14.5 10.6 3.06

% Sand (0.125mm - 0.063mm) % - - 8.30 6.90 14.1 6.90 8.30 14.1 9.77 3.41

% Silt (0.063mm - 0.004mm) % - - 46.9 39.6 54.4 39.6 46.9 54.4 47.0 6.62

% Silt (0.063mm - 0.0312mm) % - - 22.9 19.2 26.5 19.2 22.9 26.5 22.9 3.26

% Silt (0.0312mm - 0.004mm) % - - 24.0 20.4 27.9 20.4 24.0 27.9 24.1 3.35

% Clay (<4μm) % - - 2.60 1.90 3.20 1.90 2.60 3.20 2.57 0.582
Organic
Carbon

Total Organic Carbon % - - 2.14 1.98 2.45 1.98 2.14 2.45 2.19 0.214

Aluminum (Al) mg/kg - - 22,200 28,200 20,800 20,800 22,200 28,200 23,700 3,520

Antimony (Sb) mg/kg - - 0.840 0.770 0.800 0.770 0.800 0.840 0.803 0.0314

Arsenic (As) mg/kg 5.9 17 14.7 16.6 13.6 13.6 14.7 16.6 15.0 1.36

Barium (Ba) mg/kg - - 242 228 203 203 228 242 224 17.7

Beryllium (Be) mg/kg - - 1.30 1.66 1.20 1.20 1.30 1.66 1.39 0.216

Bismuth (Bi) mg/kg - - 0.310 0.370 0.270 0.270 0.310 0.370 0.317 0.0450

Boron (B) mg/kg - - 23.0 26.9 21.3 21.3 23.0 26.9 23.7 2.57

Cadmium (Cd) mg/kg 0.6 3.5 1.75 2.00 1.70 1.70 1.75 2.00 1.82 0.144

Calcium (Ca) mg/kg - - 23,900 21,800 17,500 17,500 21,800 23,900 21,100 2,920

Chromium (Cr) mg/kg 37.3 90 28.1 33.3 26.6 26.6 28.1 33.3 29.3 3.14

Cobalt (Co) mg/kg - - 11.2 14.7 10.6 10.6 11.2 14.7 12.2 1.98

Copper (Cu) mg/kg 35.7 197 35.2 39.1 32.2 32.2 35.2 39.1 35.5 3.09

Iron (Fe) mg/kg 21,200 43,766 33,000 42,300 29,400 29,400 33,000 42,300 34,900 5,950

Lead (Pb) mg/kg 35 91 23.6 25.5 25.0 23.6 25.0 25.5 24.7 0.881

Lithium (Li) mg/kg - - 30.8 40.1 28.6 28.6 30.8 40.1 33.2 5.46

Magnesium (Mg) mg/kg - - 9,620 10,100 7,540 7,540 9,620 10,100 9,090 1,220

Manganese (Mn) mg/kg 460 1100 887 1,060 733 733 887 1,060 893 146

Mercury (Hg) mg/kg 0.17 0.486 0.0388 0.0251 0.0373 0.0251 0.0373 0.0388 0.0337 0.00672

Molybdenum (Mo) mg/kg - - 6.99 6.88 6.84 6.84 6.88 6.99 6.90 0.0695

Nickel (Ni) mg/kg 16 75 43.6 55.2 41.9 41.9 43.6 55.2 46.9 6.47

Phosphorus (P) mg/kg - - 1,710 1,630 1,510 1,510 1,630 1,710 1,620 90.0

Potassium (K) mg/kg - - 4,610 5,890 4,480 4,480 4,610 5,890 4,990 697

Selenium (Se) mg/kg 2 2 1.26 1.02 1.10 1.02 1.10 1.26 1.13 0.109

Silver (Ag) mg/kg 0.5 - 0.190 0.170 0.170 0.170 0.170 0.190 0.177 0.0103

Sodium (Na) mg/kg - - 126 139 110 110 126 139 125 13.0

Strontium (Sr) mg/kg - - 61.8 64.0 52.2 52.2 61.8 64.0 59.3 5.61

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.952 0.987 0.948 0.948 0.952 0.987 0.962 0.0192

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 30.0 25.6 27.2 25.6 27.2 30.0 27.6 1.99

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.05 1.06 0.973 0.973 1.05 1.06 1.03 0.0426

Vanadium (V) mg/kg - - 51.3 55.3 49.4 49.4 51.3 55.3 52.0 2.69

Zinc (Zn) mg/kg 123 315 191 211 186 186 191 211 196 11.8

Zirconium (Zr) mg/kg - - 1.10 1.50 <1.0 <1.00 1.10 1.50 1.20 0.218

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 0.00410 <0.0040 <0.0040 <0.00400 <0.00400 0.00410 0.00403 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0260 <0.010 <0.010 <0.0100 <0.0100 0.0260 0.0153 -

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0270 <0.010 <0.010 <0.0100 <0.0100 0.0270 0.0157 -

Benzo(b&j)fluoranthene mg/kg - - 0.0360 <0.010 0.0120 <0.0100 0.0120 0.0360 0.0193 0.0131

Benzo(e)pyrene mg/kg - - 0.0230 <0.010 <0.010 <0.0100 <0.0100 0.0230 0.0143 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0190 <0.010 <0.010 <0.0100 <0.0100 0.0190 0.0130 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0130 <0.010 <0.010 <0.0100 <0.0100 0.0130 0.0110 -

Chrysene mg/kg 0.0571 0.862 0.0330 <0.010 0.0160 <0.0100 0.0160 0.0330 0.0197 0.00925

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 0.0420 <0.010 0.0140 <0.0100 0.0140 0.0420 0.0220 0.0152

Fluorene mg/kg 0.021 0.144 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0160 <0.010 <0.010 <0.0100 <0.0100 0.0160 0.0120 -

1-Methylnaphthalene mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

2-Methylnaphthalene mg/kg 0.0202 0.201 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Naphthalene mg/kg 0.0346 0.391 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.0210 <0.010 0.0120 <0.0100 0.0120 0.0210 0.0143 0.00490

Pyrene mg/kg 0.053 0.875 0.0380 <0.010 0.0140 <0.0100 0.0140 0.0380 0.0207 0.0131

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 83.2 86.6 86.6 83.2 86.6 86.6 85.5 1.76

Chrysene d12 % - - 92.2 94.6 97.6 92.2 94.6 97.6 94.8 2.42

Naphthalene d8 % - - 84.7 88.4 88.0 84.7 88.0 88.4 87.0 1.82

Phenanthrene d10 % - - 87.5 88.9 90.2 87.5 88.9 90.2 88.9 1.21

B(a)P Total Potency Equivalent mg/kg - - 0.0390 <0.020 <0.020 <0.0200 <0.0200 0.0390 0.0263 -

IACR (CCME) mg/kg - - 0.490 <0.15 0.160 <0.150 0.160 0.490 0.267 0.180

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.

RG_MI25
Rep1

RG_MI25
Rep2

RG_MI25
Rep3

 RG_MI25

Min Median Max Mean
Standard 
Deviation

Parameter Units
Lower 
WSQG

Upper 
WSQG

Physical
Tests

Particle
Size

Metals 
(1 mm 

fraction)

PAHs
(1 mm 

fraction)

Page 3 of 14



Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

8-Sep-19 8-Sep-19 8-Sep-19 8-Sep-19 8-Sep-19

Moisture % - - 59.9 73.2 80.5 77.7 77.5 59.9 77.5 80.5 73.8 7.71

pH (1:2 soil:water) pH units - - 7.83 7.85 7.75 7.73 8.00 7.73 7.83 8.00 7.83 0.101

% Gravel (>2mm) % - - <1.0 3.40 15.9 2.10 <1.0 <1.00 2.10 15.9 4.68 5.93

% Sand (2.0mm - 0.063mm) % - - 7.40 7.10 14.8 6.70 10.3 6.70 7.40 14.8 9.26 3.21

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 3.10 1.90 1.30 <1.00 1.30 3.10 1.66 0.766

% Sand (1.00mm - 0.50mm) % - - <1.0 <1.0 3.30 <1.0 1.90 <1.00 <1.00 3.30 1.64 0.647

% Sand (0.50mm - 0.25mm) % - - <1.0 1.70 3.70 <1.0 1.70 <1.00 1.70 3.70 1.82 0.876

% Sand (0.25mm - 0.125mm) % - - 1.40 1.70 2.60 <1.0 2.10 <1.00 1.70 2.60 1.76 0.490

% Sand (0.125mm - 0.063mm) % - - 3.00 1.70 2.10 1.80 3.30 1.70 2.10 3.30 2.38 0.684

% Silt (0.063mm - 0.004mm) % - - 86.6 80.2 60.0 83.0 79.9 60.0 80.2 86.6 77.9 9.79

% Silt (0.063mm - 0.0312mm) % - - 36.9 35.7 23.8 34.4 33.2 23.8 34.4 36.9 32.8 4.92

% Silt (0.0312mm - 0.004mm) % - - 49.7 44.5 36.2 48.6 46.7 36.2 46.7 49.7 45.1 5.07

% Clay (<4μm) % - - 7.60 9.90 9.30 8.50 9.90 7.60 9.30 9.90 9.04 0.932
Organic
Carbon

Total Organic Carbon % - - 9.73 12.8 11.6 12.2 10.4 9.73 11.6 12.8 11.3 1.19

Aluminum (Al) mg/kg - - 6,460 9,970 9,230 8,060 8,400 6,460 8,400 9,970 8,420 1,250

Antimony (Sb) mg/kg - - 0.660 0.730 0.520 0.470 0.490 0.470 0.520 0.730 0.574 0.108

Arsenic (As) mg/kg 5.9 17 4.18 5.10 4.79 4.13 4.76 4.13 4.76 5.10 4.59 0.397

Barium (Ba) mg/kg - - 148 186 194 208 189 148 189 208 185 21.1

Beryllium (Be) mg/kg - - 0.600 0.690 0.640 0.560 0.580 0.560 0.600 0.690 0.614 0.0488

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.90 10.8 11.2 10.5 9.00 7.90 10.5 11.2 9.88 1.31

Cadmium (Cd) mg/kg 0.6 3.5 1.42 1.47 1.97 1.82 2.02 1.42 1.82 2.02 1.74 0.264

Calcium (Ca) mg/kg - - 40,900 48,100 52,600 68,400 59,500 40,900 52,600 68,400 53,900 9,950

Chromium (Cr) mg/kg 37.3 90 10.5 15.0 14.2 12.6 12.2 10.5 12.6 15.0 12.9 1.66

Cobalt (Co) mg/kg - - 4.44 4.69 6.35 4.66 5.99 4.44 4.69 6.35 5.23 0.826

Copper (Cu) mg/kg 35.7 197 16.6 17.5 17.2 14.9 15.6 14.9 16.6 17.5 16.4 1.03

Iron (Fe) mg/kg 21,200 43,766 11,700 13,900 13,700 12,800 13,400 11,700 13,400 13,900 13,100 835

Lead (Pb) mg/kg 35 91 8.91 9.18 9.14 8.16 8.97 8.16 8.97 9.18 8.87 0.390

Lithium (Li) mg/kg - - 7.90 9.60 8.60 7.80 8.00 7.80 8.00 9.60 8.38 0.707

Magnesium (Mg) mg/kg - - 7,240 10,000 7,730 6,050 6,470 6,050 7,240 10,000 7,500 1,460

Manganese (Mn) mg/kg 460 1100 119 204 705 252 1,010 119 252 1,010 458 361

Mercury (Hg) mg/kg 0.17 0.486 0.0675 0.0670 0.0817 0.0703 0.0746 0.0670 0.0703 0.0817 0.0722 0.00575

Molybdenum (Mo) mg/kg - - 1.44 1.59 1.60 1.30 1.22 1.22 1.44 1.60 1.43 0.160

Nickel (Ni) mg/kg 16 75 25.9 30.7 39.2 29.4 35.1 25.9 30.7 39.2 32.1 4.88

Phosphorus (P) mg/kg - - 1,110 1,390 1,520 1,250 1,290 1,110 1,290 1,520 1,310 145

Potassium (K) mg/kg - - 1,490 2,240 2,140 1,980 1,970 1,490 1,980 2,240 1,960 272

Selenium (Se) mg/kg 2 2 41.7 53.0 37.7 24.9 16.6 16.6 37.7 53.0 34.8 13.5

Silver (Ag) mg/kg 0.5 - 0.210 0.200 0.220 0.200 0.210 0.200 0.210 0.220 0.208 0.00789

Sodium (Na) mg/kg - - 65.0 85.0 86.0 82.0 81.0 65.0 82.0 86.0 79.8 8.04

Strontium (Sr) mg/kg - - 45.9 54.7 55.4 65.2 55.1 45.9 55.1 65.2 55.3 6.44

Sulfur (S) mg/kg - - 2,000 1,500 1,900 2,900 <1000 <1,000 1,900 2,900 1,860 548

Thallium (Tl) mg/kg - - 0.301 0.336 0.342 0.314 0.312 0.301 0.314 0.342 0.321 0.0163

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 13.5 19.3 17.1 16.8 11.8 11.8 16.8 19.3 15.7 2.84

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.55 1.42 2.18 1.11 0.949 0.949 1.42 2.18 1.44 0.450

Vanadium (V) mg/kg - - 21.9 30.1 27.1 24.2 23.9 21.9 24.2 30.1 25.4 3.02

Zinc (Zn) mg/kg 123 315 109 129 154 135 137 109 135 154 133 15.3

Zirconium (Zr) mg/kg - - 1.10 1.00 <1.0 <1.0 <1.0 <1.00 <1.00 1.10 1.02 0.0462

Acenaphthene mg/kg 0.0067 0.0889 <0.030 <0.037 <0.093 <0.060 <0.11 <0.0300 <0.0600 <0.110 <0.0300 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0095 <0.013 <0.011 <0.012 <0.00500 <0.0110 <0.0130 <0.00500 -

Acridine mg/kg - - <0.050 <0.062 <0.16 <0.095 <0.17 <0.0500 <0.0950 <0.170 <0.0500 -

Anthracene mg/kg 0.0469 0.245 <0.0042 <0.012 <0.014 <0.0088 <0.0096 <0.00420 <0.00960 <0.0140 <0.00420 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0200 0.0290 0.0640 0.0380 0.0630 0.0200 0.0380 0.0640 0.0428 0.0188

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 0.0240 0.0350 <0.022 0.0520 <0.0100 0.0240 0.0520 0.0262 0.0120

Benzo(b&j)fluoranthene mg/kg - - 0.0430 0.111 0.142 0.0840 0.207 0.0430 0.111 0.207 0.117 0.0584

Benzo(e)pyrene mg/kg - - 0.0450 0.0960 0.152 0.0870 0.224 0.0450 0.0960 0.224 0.121 0.0652

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0160 0.0320 0.0580 0.0340 0.0600 0.0160 0.0340 0.0600 0.0400 0.0176

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.019 <0.025 <0.022 <0.024 <0.0100 <0.0220 <0.0250 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.116 0.188 0.359 0.222 0.440 0.116 0.222 0.440 0.265 0.124

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 0.00920 0.0184 0.0350 0.0200 0.0330 0.00920 0.0200 0.0350 0.0231 0.0102

Fluoranthene mg/kg 0.111 2.355 0.0230 0.0470 0.0680 0.0430 0.0680 0.0230 0.0470 0.0680 0.0498 0.0179

Fluorene mg/kg 0.021 0.144 0.0840 0.105 0.267 0.166 0.276 0.0840 0.166 0.276 0.180 0.0841

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.019 <0.025 <0.022 0.0430 <0.0100 <0.0220 0.0430 0.0166 -

1-Methylnaphthalene mg/kg - - 0.142 0.183 0.508 0.336 0.458 0.142 0.336 0.508 0.325 0.153

2-Methylnaphthalene mg/kg 0.0202 0.201 0.289 0.364 0.986 0.658 0.922 0.289 0.658 0.986 0.644 0.298

Naphthalene mg/kg 0.0346 0.391 0.0730 0.0920 0.242 0.166 0.228 0.0730 0.166 0.242 0.160 0.0724

Perylene mg/kg - - <0.010 <0.019 <0.025 <0.022 <0.024 <0.0100 <0.0220 <0.0250 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.403 0.490 1.22 0.746 1.29 0.403 0.746 1.29 0.830 0.385

Pyrene mg/kg 0.053 0.875 0.0380 0.0710 0.117 0.0760 0.112 0.0380 0.0760 0.117 0.0828 0.0306

Quinoline mg/kg - - <0.010 <0.019 <0.025 <0.022 <0.024 <0.0100 <0.0220 <0.0250 <0.0100 -

Acenaphthene d10 % - - 74.0 73.1 100.6 86.5 86.8 73.1 86.5 101 84.2 10.6

Chrysene d12 % - - 79.7 80.5 111.4 91.0 98.5 79.7 91.0 111 92.2 12.5

Naphthalene d8 % - - 74.1 73.4 93.3 82.0 79.2 73.4 79.2 93.3 80.4 7.59

Phenanthrene d10 % - - 76.2 76.2 106.8 89.3 89.5 76.2 89.3 107 87.6 11.9

B(a)P Total Potency Equivalent mg/kg - - 0.0230 0.0610 0.0980 0.0480 0.122 0.0230 0.0610 0.122 0.0704 0.0373

IACR (CCME) mg/kg - - 0.470 1.09 1.59 0.940 2.07 0.470 1.09 2.07 1.23 0.581

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

8-Sep-19 8-Sep-19 8-Sep-19 8-Sep-19 8-Sep-19

Moisture % - - 49.6 48.7 53.0 43.5 49.6 43.5 49.6 53.0 48.9 3.23

pH (1:2 soil:water) pH units - - 8.26 8.28 8.27 8.48 8.29 8.26 8.28 8.48 8.32 0.0871

% Gravel (>2mm) % - - 2.00 <1.0 2.30 <1.0 <1.0 <1.00 <1.00 2.30 1.46 0.139

% Sand (2.0mm - 0.063mm) % - - 47.2 31.7 30.8 46.3 36.1 30.8 36.1 47.2 38.4 7.42

% Sand (2.00mm - 1.00mm) % - - 1.90 <1.0 2.10 <1.0 <1.0 <1.00 <1.00 2.10 1.40 0.0924

% Sand (1.00mm - 0.50mm) % - - 3.40 <1.0 5.30 <1.0 <1.0 <1.00 <1.00 5.30 2.34 0.878

% Sand (0.50mm - 0.25mm) % - - 16.4 2.60 8.70 4.10 1.70 1.70 4.10 16.4 6.70 5.71

% Sand (0.25mm - 0.125mm) % - - 15.7 11.8 8.80 18.1 11.6 8.80 11.8 18.1 13.2 3.47

% Sand (0.125mm - 0.063mm) % - - 9.80 15.3 5.90 22.1 20.8 5.90 15.3 22.1 14.8 6.56

% Silt (0.063mm - 0.004mm) % - - 45.6 61.5 61.0 50.9 60.6 45.6 60.6 61.5 55.9 6.84

% Silt (0.063mm - 0.0312mm) % - - 19.6 26.8 26.8 25.1 28.5 19.6 26.8 28.5 25.4 3.24

% Silt (0.0312mm - 0.004mm) % - - 26.0 34.7 34.2 25.8 32.1 25.8 32.1 34.7 30.6 4.12

% Clay (<4μm) % - - 5.20 6.40 6.00 4.10 4.90 4.10 5.20 6.40 5.32 0.857
Organic
Carbon

Total Organic Carbon % - - 3.60 4.20 4.55 3.00 3.60 3.00 3.60 4.55 3.79 0.566

Aluminum (Al) mg/kg - - 6,750 18,500 14,000 12,000 7,190 6,750 12,000 18,500 11,700 4,630

Antimony (Sb) mg/kg - - 0.460 1.08 0.800 0.700 0.500 0.460 0.700 1.08 0.708 0.236

Arsenic (As) mg/kg 5.9 17 5.60 13.6 11.6 9.75 5.61 5.60 9.75 13.6 9.23 3.38

Barium (Ba) mg/kg - - 136 358 252 266 188 136 252 358 240 79.3

Beryllium (Be) mg/kg - - 0.550 1.42 1.06 0.910 0.550 0.550 0.910 1.42 0.898 0.347

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 11.3 26.7 20.4 17.3 16.0 11.3 17.3 26.7 18.3 5.38

Cadmium (Cd) mg/kg 0.6 3.5 0.922 2.33 1.86 1.41 1.07 0.922 1.41 2.33 1.52 0.546

Calcium (Ca) mg/kg - - 110,000 208,000 199,000 172,000 88,100 88,100 172,000 208,000 155,000 50,600

Chromium (Cr) mg/kg 37.3 90 17.0 43.8 35.1 28.6 16.3 16.3 28.6 43.8 28.2 11.1

Cobalt (Co) mg/kg - - 4.04 10.0 7.78 6.80 4.86 4.04 6.80 10.0 6.70 2.24

Copper (Cu) mg/kg 35.7 197 9.40 22.2 17.2 14.2 11.9 9.40 14.2 22.2 15.0 4.67

Iron (Fe) mg/kg 21,200 43,766 11,500 29,800 23,400 20,000 13,900 11,500 20,000 29,800 19,700 6,940

Lead (Pb) mg/kg 35 91 5.90 14.2 11.1 9.71 8.17 5.90 9.71 14.2 9.82 2.94

Lithium (Li) mg/kg - - 10.6 26.5 19.5 17.4 10.7 10.6 17.4 26.5 16.9 6.28

Magnesium (Mg) mg/kg - - 21,100 45,600 37,100 37,500 15,000 15,000 37,100 45,600 31,300 12,000

Manganese (Mn) mg/kg 460 1100 523 1,270 1,070 860 423 423 860 1,270 829 337

Mercury (Hg) mg/kg 0.17 0.486 0.0255 0.0309 0.0247 0.0236 0.0325 0.0236 0.0255 0.0325 0.0274 0.00376

Molybdenum (Mo) mg/kg - - 1.39 3.41 2.60 2.21 1.17 1.17 2.21 3.41 2.16 0.860

Nickel (Ni) mg/kg 16 75 19.3 49.1 37.1 31.0 20.9 19.3 31.0 49.1 31.5 11.6

Phosphorus (P) mg/kg - - 1,500 3,230 2,870 2,660 1,370 1,370 2,660 3,230 2,330 792

Potassium (K) mg/kg - - 1,820 5,000 3,590 3,020 1,520 1,520 3,020 5,000 2,990 1,330

Selenium (Se) mg/kg 2 2 1.63 4.31 3.68 2.43 2.64 1.63 2.64 4.31 2.94 0.999

Silver (Ag) mg/kg 0.5 - 0.130 0.350 0.260 0.210 0.170 0.130 0.210 0.350 0.224 0.0804

Sodium (Na) mg/kg - - 151 281 251 216 130 130 216 281 206 60.6

Strontium (Sr) mg/kg - - 127 248 234 195 114 114 195 248 184 57.5

Sulfur (S) mg/kg - - <1000 1,600 1,200 <1000 <1000 <1,000 <1,000 1,600 1,160 185

Thallium (Tl) mg/kg - - 0.241 0.508 0.376 0.340 0.200 0.200 0.340 0.508 0.333 0.114

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 21.0 53.8 36.6 46.6 21.3 21.0 36.6 53.8 35.9 13.9

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.06 2.33 2.00 1.72 0.910 0.910 1.72 2.33 1.60 0.573

Vanadium (V) mg/kg - - 29.8 78.0 57.9 52.1 27.9 27.9 52.1 78.0 49.1 19.7

Zinc (Zn) mg/kg 123 315 87.4 206 160 137 92.4 87.4 137 206 137 46.5

Zirconium (Zr) mg/kg - - <1.0 1.80 1.40 1.50 <1.0 <1.00 1.40 1.80 1.34 0.170

Acenaphthene mg/kg 0.0067 0.0889 <0.0090 <0.012 <0.0080 <0.0080 <0.018 <0.00800 <0.00900 <0.0180 <0.00800 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.015 <0.020 <0.013 <0.010 <0.027 <0.0100 <0.0150 <0.0270 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 0.0100 <0.010 <0.010 0.0150 <0.0100 <0.0100 0.0150 0.0110 0.00231

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0150 0.0170 0.0120 <0.010 0.0240 <0.0100 0.0150 0.0240 0.0156 0.00473

Benzo(e)pyrene mg/kg - - 0.0150 0.0190 0.0130 0.0100 0.0260 0.0100 0.0150 0.0260 0.0166 0.00583

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.010 0.0130 <0.0100 <0.0100 0.0130 0.0106 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0340 0.0400 0.0270 0.0230 0.0580 0.0230 0.0340 0.0580 0.0364 0.0129

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 0.00510 <0.00500 <0.00500 0.00510 0.00502 -

Fluoranthene mg/kg 0.111 2.355 <0.010 0.0100 <0.010 <0.010 0.0150 <0.0100 <0.0100 0.0150 0.0110 0.00231

Fluorene mg/kg 0.021 0.144 0.0230 0.0280 0.0180 0.0150 0.0380 0.0150 0.0230 0.0380 0.0244 0.00855

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.132 0.161 0.118 0.0930 0.239 0.0930 0.132 0.239 0.149 0.0530

2-Methylnaphthalene mg/kg 0.0202 0.201 0.204 0.253 0.177 0.142 0.371 0.142 0.204 0.371 0.229 0.0838

Naphthalene mg/kg 0.0346 0.391 0.0640 0.0750 0.0580 0.0440 0.117 0.0440 0.0640 0.117 0.0716 0.0261

Perylene mg/kg - - 0.0130 0.0140 0.0140 <0.010 0.0190 <0.0100 0.0140 0.0190 0.0140 0.00240

Phenanthrene mg/kg 0.0419 0.515 0.126 0.153 0.103 0.0850 0.227 0.0850 0.126 0.227 0.139 0.0523

Pyrene mg/kg 0.053 0.875 0.0130 0.0150 0.0120 <0.010 0.0230 <0.0100 0.0130 0.0230 0.0146 0.00443

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 80.7 82.4 84.6 81.0 82.2 80.7 82.2 84.6 82.2 1.45

Chrysene d12 % - - 88.3 91.9 93.9 86.7 92.5 86.7 91.9 93.9 90.7 2.85

Naphthalene d8 % - - 80.5 81.6 86.4 81.4 82.7 80.5 81.6 86.4 82.5 2.17

Phenanthrene d10 % - - 85.6 87.4 89.3 83.6 87.7 83.6 87.4 89.3 86.7 2.06

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - 0.180 0.210 0.160 <0.15 0.290 <0.150 0.180 0.290 0.198 0.0519

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

7-Sep-19 7-Sep-19 7-Sep-19 7-Sep-19 7-Sep-19

Moisture % - - 57.6 68.8 64.5 72.8 59.6 57.6 64.5 72.8 64.7 5.94

pH (1:2 soil:water) pH units - - 8.07 7.90 8.14 7.91 8.03 7.90 8.03 8.14 8.01 0.0978

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 33.8 20.5 13.2 30.5 25.4 13.2 25.4 33.8 24.7 7.70

% Sand (2.00mm - 1.00mm) % - - 2.30 1.60 <1.0 2.60 <1.0 <1.00 1.60 2.60 1.70 0.468

% Sand (1.00mm - 0.50mm) % - - 5.10 3.80 1.10 5.00 1.70 1.10 3.80 5.10 3.34 1.75

% Sand (0.50mm - 0.25mm) % - - 10.3 5.40 2.20 6.60 4.50 2.20 5.40 10.3 5.80 2.82

% Sand (0.25mm - 0.125mm) % - - 11.4 6.40 5.10 9.70 10.6 5.10 9.70 11.4 8.64 2.59

% Sand (0.125mm - 0.063mm) % - - 4.70 3.30 3.80 6.60 7.60 3.30 4.70 7.60 5.20 1.73

% Silt (0.063mm - 0.004mm) % - - 60.4 74.2 80.3 64.5 67.8 60.4 67.8 80.3 69.4 7.44

% Silt (0.063mm - 0.0312mm) % - - 25.0 32.1 33.3 27.7 29.2 25.0 29.2 33.3 29.5 3.15

% Silt (0.0312mm - 0.004mm) % - - 35.4 42.1 47.0 36.8 38.6 35.4 38.6 47.0 40.0 4.39

% Clay (<4μm) % - - 5.80 5.40 6.60 5.10 7.30 5.10 5.80 7.30 6.04 0.850
Organic
Carbon

Total Organic Carbon % - - 8.70 9.85 9.30 9.30 10.2 8.70 9.30 10.2 9.47 0.543

Aluminum (Al) mg/kg - - 2,430 2,180 2,780 3,610 2,860 2,180 2,780 3,610 2,770 512

Antimony (Sb) mg/kg - - 0.350 0.320 0.320 0.400 0.340 0.320 0.340 0.400 0.346 0.0310

Arsenic (As) mg/kg 5.9 17 2.90 2.30 2.60 2.70 2.58 2.30 2.60 2.90 2.62 0.205

Barium (Ba) mg/kg - - 240 205 212 236 232 205 232 240 225 14.6

Beryllium (Be) mg/kg - - 0.400 0.370 0.390 0.450 0.380 0.370 0.390 0.450 0.398 0.0294

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 5.80 9.00 8.10 9.50 8.40 5.80 8.40 9.50 8.16 1.34

Cadmium (Cd) mg/kg 0.6 3.5 11.0 10.4 11.4 12.0 12.0 10.4 11.4 12.0 11.4 0.645

Calcium (Ca) mg/kg - - 398,000 381,000 397,000 316,000 406,000 316,000 397,000 406,000 380,000 34,600

Chromium (Cr) mg/kg 37.3 90 3.79 3.61 4.14 5.35 4.19 3.61 4.14 5.35 4.22 0.640

Cobalt (Co) mg/kg - - 434 343 391 256 389 256 389 434 363 63.9

Copper (Cu) mg/kg 35.7 197 7.48 7.15 7.80 8.91 6.88 6.88 7.48 8.91 7.64 0.743

Iron (Fe) mg/kg 21,200 43,766 3,980 2,950 3,330 3,860 3,300 2,950 3,330 3,980 3,480 403

Lead (Pb) mg/kg 35 91 3.22 2.58 2.91 3.41 2.80 2.58 2.91 3.41 2.98 0.313

Lithium (Li) mg/kg - - 3.70 3.20 3.60 3.70 3.40 3.20 3.60 3.70 3.52 0.204

Magnesium (Mg) mg/kg - - 7,830 7,940 8,010 6,710 7,940 6,710 7,940 8,010 7,690 518

Manganese (Mn) mg/kg 460 1100 3,220 2,650 2,960 2,000 3,090 2,000 2,960 3,220 2,780 459

Mercury (Hg) mg/kg 0.17 0.486 0.0113 0.0141 0.0127 0.0194 0.0120 0.0113 0.0127 0.0194 0.0139 0.00306

Molybdenum (Mo) mg/kg - - 0.980 0.830 0.890 0.750 1.05 0.750 0.890 1.05 0.900 0.112

Nickel (Ni) mg/kg 16 75 365 319 313 247 344 247 319 365 318 42.0

Phosphorus (P) mg/kg - - 328 426 326 355 278 278 328 426 343 51.1

Potassium (K) mg/kg - - 620 750 840 980 890 620 840 980 816 130

Selenium (Se) mg/kg 2 2 2.25 3.15 2.16 5.47 2.61 2.16 2.61 5.47 3.13 1.29

Silver (Ag) mg/kg 0.5 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.100 <0.100 <0.100 <0.100 -

Sodium (Na) mg/kg - - 340 355 327 312 367 312 340 367 340 20.6

Strontium (Sr) mg/kg - - 482 401 398 392 463 392 401 482 427 39.6

Sulfur (S) mg/kg - - 5,500 6,000 5,800 5,300 6,200 5,300 5,800 6,200 5,760 344

Thallium (Tl) mg/kg - - 0.312 0.236 0.267 0.207 0.272 0.207 0.267 0.312 0.259 0.0373

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 9.30 8.60 10.4 11.7 11.7 8.60 10.4 11.7 10.3 1.32

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 2.70 2.28 2.10 2.42 2.62 2.10 2.42 2.70 2.42 0.231

Vanadium (V) mg/kg - - 7.90 7.10 8.85 11.0 8.98 7.10 8.85 11.0 8.77 1.38

Zinc (Zn) mg/kg 123 315 1,150 915 1050 1,210 1,190 915 1,150 1,210 1,100 115

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.033 <0.060 <0.056 <0.073 <0.045 <0.0330 <0.0560 <0.0730 <0.0330 -

Acenaphthylene mg/kg 0.0059 0.128 0.00660 0.00970 0.0116 0.0163 0.00880 0.00660 0.00970 0.0163 0.0106 0.00345

Acridine mg/kg - - <0.055 <0.10 <0.10 <0.14 <0.075 <0.0550 <0.100 <0.140 <0.0550 -

Anthracene mg/kg 0.0469 0.245 <0.0090 <0.0064 <0.014 <0.021 <0.012 <0.00640 <0.0120 <0.0210 <0.00640 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0350 0.0690 0.0630 0.0910 0.0460 0.0350 0.0630 0.0910 0.0608 0.0204

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0240 0.0540 0.0430 0.0680 0.0360 0.0240 0.0430 0.0680 0.0450 0.0159

Benzo(b&j)fluoranthene mg/kg - - 0.0910 0.173 0.157 0.217 0.120 0.0910 0.157 0.217 0.152 0.0458

Benzo(e)pyrene mg/kg - - 0.118 0.226 0.213 0.281 0.157 0.118 0.213 0.281 0.199 0.0596

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0590 0.120 0.109 0.156 0.0750 0.0590 0.109 0.156 0.104 0.0361

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.016 <0.014 <0.018 <0.010 <0.0100 <0.0140 <0.0180 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.166 0.309 0.310 0.400 0.228 0.166 0.309 0.400 0.283 0.0841

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 0.0165 0.0344 0.0319 0.0464 0.0230 0.0165 0.0319 0.0464 0.0304 0.0108

Fluoranthene mg/kg 0.111 2.355 0.0350 0.0680 0.0610 0.0850 0.0460 0.0350 0.0610 0.0850 0.0590 0.0183

Fluorene mg/kg 0.021 0.144 0.0960 0.178 0.169 0.238 0.123 0.0960 0.169 0.238 0.161 0.0515

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0130 0.0270 0.0230 0.0370 0.0160 0.0130 0.0230 0.0370 0.0232 0.00895

1-Methylnaphthalene mg/kg - - 0.634 1.14 1.02 1.45 0.829 0.634 1.02 1.45 1.01 0.292

2-Methylnaphthalene mg/kg 0.0202 0.201 1.04 1.89 1.69 2.40 1.36 1.04 1.69 2.40 1.68 0.489

Naphthalene mg/kg 0.0346 0.391 0.356 0.653 0.556 0.811 0.483 0.356 0.556 0.811 0.572 0.162

Perylene mg/kg - - <0.010 <0.016 <0.014 <0.018 <0.010 <0.0100 <0.0140 <0.0180 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.486 0.865 0.826 1.15 0.629 0.486 0.826 1.15 0.791 0.238

Pyrene mg/kg 0.053 0.875 0.0630 0.111 0.106 0.149 0.0790 0.0630 0.106 0.149 0.102 0.0311

Quinoline mg/kg - - <0.010 <0.016 <0.014 <0.018 <0.010 <0.0100 <0.0140 <0.0180 <0.0100 -

Acenaphthene d10 % - - 77.8 83.6 77.2 80.3 77.1 77.1 77.8 83.6 79.2 2.62

Chrysene d12 % - - 87.7 96.1 91.2 95.0 89.8 87.7 91.2 96.1 92.0 3.33

Naphthalene d8 % - - 76.0 81.4 71.6 73.6 75.5 71.6 75.5 81.4 75.6 3.46

Phenanthrene d10 % - - 82.1 87.2 82.7 85.9 81.2 81.2 82.7 87.2 83.8 2.44

B(a)P Total Potency Equivalent mg/kg - - 0.0570 0.120 0.104 0.155 0.0800 0.0570 0.104 0.155 0.103 0.0354

IACR (CCME) mg/kg - - 0.930 1.81 1.64 2.30 1.24 0.930 1.64 2.30 1.58 0.497

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

10-Sep-19 9-Sep-19 9-Sep-19 9-Sep-19 9-Sep-19 9-Sep-19

Moisture % - - 36.6 42.2 50.0 44.4 71.1 40.3 40.3 44.4 71.1 49.6 11.8

pH (1:2 soil:water) pH units - - 7.93 7.32 7.19 6.85 7.48 7.20 6.85 7.20 7.48 7.21 0.219

% Gravel (>2mm) % - - 2.30 5.10 21.7 2.70 <1.0 23.4 <1.00 5.10 23.4 10.8 10.0

% Sand (2.0mm - 0.063mm) % - - 45.2 62.5 53.4 46.5 15.2 49.0 15.2 49.0 62.5 45.3 16.9

% Sand (2.00mm - 1.00mm) % - - <1.0 7.40 4.80 14.6 <1.0 7.30 <1.00 7.30 14.6 7.02 3.84

% Sand (1.00mm - 0.50mm) % - - <1.0 12.7 11.6 5.30 <1.0 6.90 <1.00 6.90 12.7 7.50 3.39

% Sand (0.50mm - 0.25mm) % - - 4.00 20.9 18.4 5.10 <1.0 12.6 <1.00 12.6 20.9 11.6 7.01

% Sand (0.25mm - 0.125mm) % - - 22.8 13.3 11.6 8.30 2.40 14.0 2.40 11.6 14.0 9.92 4.47

% Sand (0.125mm - 0.063mm) % - - 16.4 8.20 7.00 13.2 9.80 8.20 7.00 8.20 13.2 9.28 2.27

% Silt (0.063mm - 0.004mm) % - - 50.2 29.7 22.5 46.0 77.0 25.5 22.5 29.7 77.0 40.1 21.2

% Silt (0.063mm - 0.0312mm) % - - 24.7 14.1 10.6 21.3 31.9 12.6 10.6 14.1 31.9 18.1 8.21

% Silt (0.0312mm - 0.004mm) % - - 25.5 15.6 11.9 24.7 45.1 12.9 11.9 15.6 45.1 22.0 13.1

% Clay (<4μm) % - - 3.50 2.60 2.50 4.90 9.80 2.30 2.30 2.60 9.80 4.42 3.01
Organic
Carbon

Total Organic Carbon % - - 3.66 2.01 2.06 2.28 4.10 13.2 2.01 2.28 13.2 4.73 4.54

Aluminum (Al) mg/kg - - 9,210 17,500 15,700 14,900 15,000 15,000 14,900 15,000 17,500 15,600 1,040

Antimony (Sb) mg/kg - - 0.810 0.410 0.370 0.330 0.350 0.440 0.330 0.370 0.440 0.380 0.0422

Arsenic (As) mg/kg 5.9 17 5.94 9.88 8.21 8.19 5.59 8.75 5.59 8.21 9.88 8.12 1.48

Barium (Ba) mg/kg - - 219 193 183 143 173 172 143 173 193 173 17.6

Beryllium (Be) mg/kg - - 0.650 1.14 1.00 0.980 0.890 1.09 0.890 1.00 1.14 1.02 0.0921

Bismuth (Bi) mg/kg - - <0.20 0.270 0.210 0.210 0.200 0.230 0.200 0.210 0.270 0.224 0.0263

Boron (B) mg/kg - - 6.60 11.0 12.4 11.2 13.8 10.4 10.4 11.2 13.8 11.8 1.27

Cadmium (Cd) mg/kg 0.6 3.5 1.28 0.844 0.836 0.702 0.971 0.789 0.702 0.836 0.971 0.828 0.0921

Calcium (Ca) mg/kg - - 29,500 16,800 14,100 19,400 16,300 15,400 14,100 16,300 19,400 16,400 1,850

Chromium (Cr) mg/kg 37.3 90 15.3 20.9 19.2 18.3 19.5 18.2 18.2 19.2 20.9 19.2 1.03

Cobalt (Co) mg/kg - - 7.06 10.8 8.73 7.20 6.78 9.35 6.78 8.73 10.8 8.57 1.54

Copper (Cu) mg/kg 35.7 197 13.7 21.8 19.2 19.5 20.3 20.8 19.2 20.3 21.8 20.3 0.983

Iron (Fe) mg/kg 21,200 43,766 13,800 32,500 23,800 23,800 20,600 26,500 20,600 23,800 32,500 25,400 4,210

Lead (Pb) mg/kg 35 91 9.53 16.4 13.5 13.1 13.0 15.2 13.0 13.5 16.4 14.2 1.41

Lithium (Li) mg/kg - - 10.6 28.9 23.3 24.5 22.7 26.1 22.7 24.5 28.9 25.1 2.35

Magnesium (Mg) mg/kg - - 6,750 7,380 6,410 6,790 6,940 6,770 6,410 6,790 7,380 6,860 331

Manganese (Mn) mg/kg 460 1100 201 786 568 279 243 450 243 450 786 465 210

Mercury (Hg) mg/kg 0.17 0.486 0.0446 0.0194 0.0249 0.0238 0.0318 0.0267 0.0194 0.0249 0.0318 0.0253 0.00425

Molybdenum (Mo) mg/kg - - 1.35 2.56 2.28 2.11 1.96 2.26 1.96 2.26 2.56 2.23 0.211

Nickel (Ni) mg/kg 16 75 26.6 31.8 27.5 25.2 26.9 29.1 25.2 27.5 31.8 28.1 2.35

Phosphorus (P) mg/kg - - 1,280 1,460 1,460 1,300 1,520 1,350 1,300 1,460 1,520 1,420 85.0

Potassium (K) mg/kg - - 1,830 3,100 3,210 3,020 3,110 2,620 2,620 3,100 3,210 3,010 216

Selenium (Se) mg/kg 2 2 2.82 0.590 0.770 0.650 1.01 0.570 0.570 0.650 1.01 0.718 0.171

Silver (Ag) mg/kg 0.5 - 0.210 <0.10 0.100 <0.10 0.140 <0.10 <0.100 <0.100 0.140 0.108 0.0185

Sodium (Na) mg/kg - - 65.0 82.0 80.0 105 89.0 94.0 80.0 89.0 105 90.0 9.50

Strontium (Sr) mg/kg - - 58.4 55.1 44.6 45.8 50.5 49.7 44.6 49.7 55.1 49.1 3.93

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 1,100 <1000 <1,000 <1,000 1,100 1,020 -

Thallium (Tl) mg/kg - - 0.253 0.366 0.351 0.338 0.411 0.326 0.326 0.351 0.411 0.358 0.0311

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 19.9 12.0 12.6 13.1 18.6 13.2 12.0 13.1 18.6 13.9 2.52

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.09 0.544 0.651 0.522 0.702 0.575 0.522 0.575 0.702 0.599 0.0712

Vanadium (V) mg/kg - - 38.9 31.9 30.1 27.5 29.8 30.0 27.5 30.0 31.9 29.9 1.48

Zinc (Zn) mg/kg 123 315 107 120 102 99.8 105 112 99.8 105 120 108 7.77

Zirconium (Zr) mg/kg - - <1.0 1.30 1.10 <1.0 <1.0 1.30 <1.00 1.10 1.30 1.14 0.107

Acenaphthene mg/kg 0.0067 0.0889 <0.013 <0.0050 <0.0050 <0.0050 <0.0085 0.00630 <0.00500<0.00500<0.00850 0.00532 -

Acenaphthylene mg/kg 0.0059 0.128 0.00520 <0.0050 <0.0050 <0.0050 <0.0085 <0.0050 <0.00500<0.00500<0.00850<0.00500 -

Acridine mg/kg - - <0.023 <0.010 <0.010 <0.010 <0.017 <0.012 <0.0100 <0.0100 <0.0170 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0060 <0.0040 <0.0040 <0.0040 <0.0068 <0.0040 <0.00400<0.00400<0.00680<0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0180 <0.010 <0.010 <0.010 <0.017 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.017 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0290 <0.010 0.0190 <0.010 <0.017 0.0290 <0.0100 <0.0170 0.0290 0.0156 0.00462

Benzo(e)pyrene mg/kg - - 0.0270 <0.010 0.0230 0.0110 0.0180 0.0350 <0.0100 0.0180 0.0350 0.0194 0.00955

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0110 <0.010 <0.010 <0.010 <0.017 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.017 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0730 0.0150 0.0360 0.0170 0.0270 0.0470 0.0150 0.0270 0.0470 0.0284 0.0126

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 0.00590 <0.0050 <0.0050 <0.0050 <0.0085 <0.0050 <0.00500<0.00500<0.00850<0.00500 -

Fluoranthene mg/kg 0.111 2.355 0.0270 <0.010 <0.010 <0.010 <0.017 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Fluorene mg/kg 0.021 0.144 0.0280 <0.010 <0.010 <0.010 <0.017 0.0200 <0.0100 <0.0100 0.0200 0.0120 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.017 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.232 0.0280 0.0700 0.0280 0.0310 0.186 0.0280 0.0310 0.186 0.0686 0.0641

2-Methylnaphthalene mg/kg 0.0202 0.201 0.219 0.0390 0.0950 0.0390 0.0410 0.298 0.0390 0.0410 0.298 0.102 0.106

Naphthalene mg/kg 0.0346 0.391 0.0530 0.0160 0.0380 0.0160 0.0220 0.116 0.0160 0.0220 0.116 0.0416 0.0401

Perylene mg/kg - - <0.010 <0.010 0.0160 <0.010 0.0320 <0.010 <0.0100 <0.0100 0.0320 0.0156 0.00739

Phenanthrene mg/kg 0.0419 0.515 0.325 0.0330 0.0810 0.0340 0.0450 0.134 0.0330 0.0450 0.134 0.0654 0.0406

Pyrene mg/kg 0.053 0.875 0.0330 <0.010 <0.010 <0.010 <0.017 0.0130 <0.0100 <0.0100 <0.0170 0.0108 -

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.017 <0.010 <0.0100 <0.0100 <0.0170 <0.0100 -

Acenaphthene d10 % - - 75.8 79.1 85.9 83.4 81.7 86.5 79.1 83.4 86.5 83.3 2.88

Chrysene d12 % - - 88.4 91.1 97.5 98.8 97.7 92.7 91.1 97.5 98.8 95.6 3.23

Naphthalene d8 % - - 73.7 73.2 84.9 73.1 74.8 80.1 73.1 74.8 84.9 77.2 4.86

Phenanthrene d10 % - - 83.2 80.3 89.2 85.9 84.7 85.7 80.3 85.7 89.2 85.2 3.02

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - 0.340 <0.15 0.210 <0.15 0.190 0.280 <0.150 0.190 0.280 0.196 0.0382

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

9-Sep-19 7-Sep-19 7-Sep-19 9-Sep-19 9-Sep-19

Moisture % - - 53.3 34.0 28.1 56.1 31.4 28.1 34.0 56.1 40.6 12.3

pH (1:2 soil:water) pH units - - 7.21 7.46 7.34 7.13 7.58 7.13 7.34 7.58 7.34 0.172

% Gravel (>2mm) % - - 19.9 30.9 26.3 24.3 13.8 13.8 24.3 30.9 23.0 6.13

% Sand (2.0mm - 0.063mm) % - - 62.2 53.8 59.7 60.7 63.6 53.8 60.7 63.6 60.0 3.55

% Sand (2.00mm - 1.00mm) % - - 24.9 14.2 17.5 32.3 6.80 6.80 17.5 32.3 19.1 9.26

% Sand (1.00mm - 0.50mm) % - - 20.5 20.3 25.7 22.1 13.5 13.5 20.5 25.7 20.4 4.18

% Sand (0.50mm - 0.25mm) % - - 6.70 9.90 10.4 3.80 20.1 3.80 9.90 20.1 10.2 5.80

% Sand (0.25mm - 0.125mm) % - - 5.10 5.50 3.60 1.30 14.3 1.30 5.10 14.3 5.96 4.66

% Sand (0.125mm - 0.063mm) % - - 5.00 3.90 2.50 1.20 8.90 1.20 3.90 8.90 4.30 2.78

% Silt (0.063mm - 0.004mm) % - - 15.3 13.8 12.7 12.9 20.1 12.7 13.8 20.1 15.0 2.88

% Silt (0.063mm - 0.0312mm) % - - 6.40 6.40 5.70 5.10 9.80 5.10 6.40 9.80 6.68 1.72

% Silt (0.0312mm - 0.004mm) % - - 8.90 7.40 7.00 7.80 10.3 7.00 7.80 10.3 8.28 1.26

% Clay (<4μm) % - - 2.50 1.50 1.30 2.10 2.60 1.30 2.10 2.60 2.00 0.550
Organic
Carbon

Total Organic Carbon % - - 1.90 2.36 1.80 1.80 1.64 1.64 1.80 2.36 1.90 0.258

Aluminum (Al) mg/kg - - 16,200 14,900 19,000 16,100 14,900 14,900 16,100 19,000 16,200 1,580

Antimony (Sb) mg/kg - - 0.480 0.350 0.410 0.480 0.420 0.350 0.420 0.480 0.428 0.0514

Arsenic (As) mg/kg 5.9 17 10.1 8.14 9.89 11.6 9.79 8.14 9.89 11.6 9.90 1.16

Barium (Ba) mg/kg - - 159 108 103 150 151 103 150 159 134 25.0

Beryllium (Be) mg/kg - - 1.14 1.03 1.26 1.16 1.05 1.03 1.14 1.26 1.13 0.0873

Bismuth (Bi) mg/kg - - 0.250 0.230 0.290 0.280 0.230 0.230 0.250 0.290 0.256 0.0263

Boron (B) mg/kg - - 11.4 10.7 13.4 9.90 9.80 9.80 10.7 13.4 11.0 1.39

Cadmium (Cd) mg/kg 0.6 3.5 1.47 0.786 0.838 1.18 0.819 0.786 0.838 1.47 1.02 0.281

Calcium (Ca) mg/kg - - 40,200 29,500 23,400 50,500 31,600 23,400 31,600 50,500 35,000 9,930

Chromium (Cr) mg/kg 37.3 90 20.3 17.5 21.8 19.9 18.2 17.5 19.9 21.8 19.5 1.62

Cobalt (Co) mg/kg - - 51.1 23.7 31.0 57.8 27.0 23.7 31.0 57.8 38.1 14.4

Copper (Cu) mg/kg 35.7 197 21.1 18.5 24.0 22.7 18.5 18.5 21.1 24.0 21.0 2.33

Iron (Fe) mg/kg 21,200 43,766 29,500 26,700 33,900 33,000 28,800 26,700 29,500 33,900 30,400 2,830

Lead (Pb) mg/kg 35 91 16.0 13.2 16.0 17.0 14.0 13.2 16.0 17.0 15.2 1.49

Lithium (Li) mg/kg - - 29.4 27.7 32.6 31.2 26.1 26.1 29.4 32.6 29.4 2.46

Magnesium (Mg) mg/kg - - 9,610 7,190 9,030 11,100 8,260 7,190 9,030 11,100 9,040 1,380

Manganese (Mn) mg/kg 460 1100 1,270 479 700 915 525 479 700 1,270 778 306

Mercury (Hg) mg/kg 0.17 0.486 0.0213 0.0168 0.0165 0.0243 0.0174 0.0165 0.0174 0.0243 0.0193 0.00322

Molybdenum (Mo) mg/kg - - 2.60 1.81 2.22 2.66 1.99 1.81 2.22 2.66 2.26 0.350

Nickel (Ni) mg/kg 16 75 91.6 52.3 55.7 91.7 54.5 52.3 55.7 91.7 69.2 19.4

Phosphorus (P) mg/kg - - 1,560 1,070 1,450 1,520 2,060 1,070 1,520 2,060 1,530 333

Potassium (K) mg/kg - - 2,790 2,870 3,630 2,600 2,840 2,600 2,840 3,630 2,950 374

Selenium (Se) mg/kg 2 2 1.07 0.800 0.550 1.73 0.630 0.550 0.800 1.73 0.956 0.449

Silver (Ag) mg/kg 0.5 - 0.110 <0.10 <0.10 0.110 <0.10 <0.100 <0.100 0.110 0.104 -

Sodium (Na) mg/kg - - 120 88.0 101 119 124 88.0 119 124 110 14.5

Strontium (Sr) mg/kg - - 74.0 62.2 58.8 94.2 67.1 58.8 67.1 94.2 71.3 13.2

Sulfur (S) mg/kg - - <1000 <1000 <1000 1,000 <1000 <1,000 <1,000 1,000 1,000 -

Thallium (Tl) mg/kg - - 0.403 0.287 0.333 0.370 0.285 0.285 0.333 0.403 0.336 0.0487

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 17.0 10.2 12.8 12.3 10.0 10.0 12.3 17.0 12.5 2.66

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.855 0.491 0.510 0.813 0.778 0.491 0.778 0.855 0.689 0.165

Vanadium (V) mg/kg - - 31.7 26.2 32.8 28.8 27.5 26.2 28.8 32.8 29.4 2.63

Zinc (Zn) mg/kg 123 315 180 124 145 169 129 124 145 180 149 23.1

Zirconium (Zr) mg/kg - - 1.30 1.20 1.30 1.20 1.40 1.20 1.30 1.40 1.28 0.0789

Acenaphthene mg/kg 0.0067 0.0889 0.00530 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 0.00530 0.00506 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0280 <0.010 <0.010 0.0260 <0.010 <0.0100 <0.0100 0.0280 0.0168 0.000924

Benzo(e)pyrene mg/kg - - 0.0370 <0.010 <0.010 0.0360 <0.010 <0.0100 <0.0100 0.0370 0.0206 0.000462

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0100 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 0.0100 0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0420 0.0110 <0.010 0.0390 0.0150 <0.0100 0.0150 0.0420 0.0234 0.0149

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Fluorene mg/kg 0.021 0.144 0.0170 <0.010 <0.010 0.0180 <0.010 <0.0100 <0.0100 0.0180 0.0130 0.000462

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.127 0.0330 0.0220 0.113 0.0360 0.0220 0.0360 0.127 0.0662 0.0468

2-Methylnaphthalene mg/kg 0.0202 0.201 0.196 0.0490 0.0370 0.182 0.0570 0.0370 0.0570 0.196 0.104 0.0734

Naphthalene mg/kg 0.0346 0.391 0.0720 0.0160 0.0130 0.0620 0.0210 0.0130 0.0210 0.0720 0.0368 0.0263

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.113 0.0290 0.0210 0.0950 0.0350 0.0210 0.0350 0.113 0.0586 0.0398

Pyrene mg/kg 0.053 0.875 0.0130 <0.010 <0.010 0.0110 <0.010 <0.0100 <0.0100 0.0130 0.0108 0.000924

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 87.1 83.4 83.2 85.2 80.1 80.1 83.4 87.1 83.8 2.45

Chrysene d12 % - - 107.7 95.1 92.6 100.1 91.6 91.6 95.1 108 97.4 6.24

Naphthalene d8 % - - 79.7 80.2 83.3 79.3 73.2 73.2 79.7 83.3 79.1 3.47

Phenanthrene d10 % - - 92.3 88.7 86.8 87.0 84.6 84.6 87.0 92.3 87.9 2.70

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - 0.270 <0.15 <0.15 0.250 <0.15 <0.150 <0.150 0.270 0.194 0.00924

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

10-Sep-19 10-Sep-19 10-Sep-19 10-Sep-19 10-Sep-19

Moisture % - - 38.9 42.6 42.0 33.8 60.9 33.8 42.0 60.9 43.6 9.67

pH (1:2 soil:water) pH units - - 7.33 7.32 7.13 7.32 7.44 7.13 7.32 7.44 7.31 0.105

% Gravel (>2mm) % - - 1.20 1.20 3.90 <1.0 <1.0 <1.00 1.20 3.90 1.66 1.18

% Sand (2.0mm - 0.063mm) % - - 83.8 72.8 66.4 74.1 76.6 66.4 74.1 83.8 74.7 5.95

% Sand (2.00mm - 1.00mm) % - - 8.10 5.70 13.6 5.50 <1.0 <1.00 5.70 13.6 6.78 3.33

% Sand (1.00mm - 0.50mm) % - - 39.2 26.5 30.0 29.2 13.8 13.8 29.2 39.2 27.7 8.62

% Sand (0.50mm - 0.25mm) % - - 26.3 23.8 12.5 25.7 46.3 12.5 25.7 46.3 26.9 11.5

% Sand (0.25mm - 0.125mm) % - - 6.80 10.6 5.10 9.00 11.4 5.10 9.00 11.4 8.58 2.47

% Sand (0.125mm - 0.063mm) % - - 3.40 6.20 5.20 4.70 4.10 3.40 4.70 6.20 4.72 1.01

% Silt (0.063mm - 0.004mm) % - - 13.9 24.0 26.8 23.4 22.0 13.9 23.4 26.8 22.0 4.59

% Silt (0.063mm - 0.0312mm) % - - 6.50 11.2 12.4 10.8 10.5 6.50 10.8 12.4 10.3 2.11

% Silt (0.0312mm - 0.004mm) % - - 7.40 12.8 14.4 12.6 11.5 7.40 12.6 14.4 11.7 2.49

% Clay (<4μm) % - - 1.10 2.00 2.90 2.10 1.40 1.10 2.00 2.90 1.90 0.657
Organic
Carbon

Total Organic Carbon % - - 2.65 2.60 4.43 2.95 2.08 2.08 2.65 4.43 2.94 0.838

Aluminum (Al) mg/kg - - 10,800 9,630 10,700 12,900 12,100 9,630 10,800 12,900 11,200 1,210

Antimony (Sb) mg/kg - - 0.450 0.470 0.340 0.380 0.380 0.340 0.380 0.470 0.404 0.0510

Arsenic (As) mg/kg 5.9 17 9.11 8.69 7.16 8.64 8.49 7.16 8.64 9.11 8.42 0.698

Barium (Ba) mg/kg - - 102 120 92.6 106 116 92.6 106 120 107 10.4

Beryllium (Be) mg/kg - - 0.890 0.830 0.770 0.970 0.870 0.770 0.870 0.970 0.866 0.0698

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.90 7.50 8.60 10.3 10.6 7.50 8.60 10.6 8.98 1.32

Cadmium (Cd) mg/kg 0.6 3.5 0.751 0.950 0.720 0.725 0.884 0.720 0.751 0.950 0.806 0.0987

Calcium (Ca) mg/kg - - 60,700 74,300 61,700 66,100 55,300 55,300 61,700 74,300 63,600 6,690

Chromium (Cr) mg/kg 37.3 90 13.4 13.5 14.0 16.2 15.8 13.4 14.0 16.2 14.6 1.25

Cobalt (Co) mg/kg - - 20.4 25.9 21.9 19.1 26.9 19.1 21.9 26.9 22.8 3.22

Copper (Cu) mg/kg 35.7 197 14.5 14.4 12.9 14.8 13.9 12.9 14.4 14.8 14.1 0.702

Iron (Fe) mg/kg 21,200 43,766 21,000 19,000 17,500 22,300 19,300 17,500 19,300 22,300 19,800 1,760

Lead (Pb) mg/kg 35 91 12.2 10.6 9.45 11.0 10.6 9.45 10.6 12.2 10.8 0.931

Lithium (Li) mg/kg - - 18.8 16.3 17.8 20.6 17.2 16.3 17.8 20.6 18.1 1.55

Magnesium (Mg) mg/kg - - 7,390 11,100 9,280 9,520 8,790 7,390 9,280 11,100 9,220 1,260

Manganese (Mn) mg/kg 460 1100 453 507 469 469 562 453 469 562 492 41.4

Mercury (Hg) mg/kg 0.17 0.486 0.0196 0.0262 0.0207 0.0183 0.0254 0.0183 0.0207 0.0262 0.0220 0.00334

Molybdenum (Mo) mg/kg - - 1.85 1.72 1.46 1.88 1.51 1.46 1.72 1.88 1.68 0.181

Nickel (Ni) mg/kg 16 75 42.7 54.2 50.6 48.1 59.4 42.7 50.6 59.4 51.0 5.93

Phosphorus (P) mg/kg - - 1,190 1,420 1,010 1,140 1,140 1,010 1,140 1,420 1,180 141

Potassium (K) mg/kg - - 2,010 1,620 2,090 2,620 2,740 1,620 2,090 2,740 2,220 435

Selenium (Se) mg/kg 2 2 0.670 1.01 0.830 0.570 1.14 0.570 0.830 1.14 0.844 0.221

Silver (Ag) mg/kg 0.5 - 0.110 0.140 0.100 <0.10 0.100 <0.100 0.100 0.140 0.110 0.0166

Sodium (Na) mg/kg - - 79.0 90.0 82.0 91.0 95.0 79.0 90.0 95.0 87.4 6.28

Strontium (Sr) mg/kg - - 95.3 97.6 77.4 87.9 78.3 77.4 87.9 97.6 87.3 8.81

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.484 0.474 0.462 0.463 0.477 0.462 0.474 0.484 0.472 0.00887

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 5.80 15.4 11.7 11.3 11.1 5.80 11.3 15.4 11.1 3.23

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.626 0.790 0.539 0.552 0.608 0.539 0.608 0.790 0.623 0.0945

Vanadium (V) mg/kg - - 22.7 23.0 23.0 27.2 27.2 22.7 23.0 27.2 24.6 2.22

Zinc (Zn) mg/kg 123 315 121 129 115 119 130 115 121 130 123 6.12

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0070 <0.020 <0.0050 <0.0050 0.00890 <0.00500 <0.00700 <0.0200 0.00598 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.020 <0.010 <0.010 <0.012 <0.0100 <0.0100 <0.0200 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 0.0170 <0.010 <0.010 0.0120 <0.0100 <0.0100 0.0170 0.0118 0.00231

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 0.0140 <0.010 <0.010 0.0130 <0.0100 <0.0100 0.0140 0.0114 0.000462

Benzo(b&j)fluoranthene mg/kg - - 0.0230 0.0560 0.0190 0.0120 0.0450 0.0120 0.0230 0.0560 0.0310 0.0176

Benzo(e)pyrene mg/kg - - 0.0270 0.0660 0.0240 0.0160 0.0550 0.0160 0.0270 0.0660 0.0376 0.0204

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 0.0200 <0.010 <0.010 0.0130 <0.0100 <0.0100 0.0200 0.0126 0.00323

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0370 0.0980 0.0310 0.0240 0.0660 0.0240 0.0370 0.0980 0.0512 0.0289

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 0.00620 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 0.00620 0.00524 -

Fluoranthene mg/kg 0.111 2.355 0.0140 0.0360 0.0110 <0.010 0.0190 <0.0100 0.0140 0.0360 0.0180 0.0100

Fluorene mg/kg 0.021 0.144 0.0150 0.0390 <0.010 <0.010 0.0210 <0.0100 0.0150 0.0390 0.0190 0.0102

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.149 0.246 0.0730 0.0360 0.169 0.0360 0.149 0.246 0.135 0.0779

2-Methylnaphthalene mg/kg 0.0202 0.201 0.232 0.376 0.111 0.0530 0.251 0.0530 0.232 0.376 0.205 0.119

Naphthalene mg/kg 0.0346 0.391 0.0940 0.155 0.0430 0.0200 0.101 0.0200 0.0940 0.155 0.0826 0.0499

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.124 0.303 0.0760 0.0560 0.177 0.0560 0.124 0.303 0.147 0.0932

Pyrene mg/kg 0.053 0.875 0.0160 0.0370 0.0110 <0.010 0.0210 <0.0100 0.0160 0.0370 0.0190 0.0103

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 84.7 98.1 84.1 81.6 88.4 81.6 84.7 98.1 87.4 6.10

Chrysene d12 % - - 92.5 114.7 97.8 97.1 107.1 92.5 97.8 115 102 8.42

Naphthalene d8 % - - 78.9 90.3 78.2 73.9 81.3 73.9 78.9 90.3 80.5 5.74

Phenanthrene d10 % - - 87.4 106.4 86.8 91.0 91.8 86.8 91.0 106 92.7 7.52

B(a)P Total Potency Equivalent mg/kg - - <0.020 0.0300 <0.020 <0.020 0.0230 <0.0200 <0.0200 0.0300 0.0226 0.00323

IACR (CCME) mg/kg - - 0.230 0.550 0.210 0.160 0.430 0.160 0.230 0.550 0.316 0.157

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

6-Sep-19 6-Sep-19 6-Sep-19 6-Sep-19 6-Sep-19

Moisture % - - 53.0 58.0 35.0 41.4 47.5 35.0 47.5 58.0 47.0 8.60

pH (1:2 soil:water) pH units - - 7.60 7.70 7.86 7.88 7.62 7.60 7.70 7.88 7.73 0.124

% Gravel (>2mm) % - - 12.0 50.7 <1.0 3.70 <1.0 <1.00 3.70 50.7 13.7 20.0

% Sand (2.0mm - 0.063mm) % - - 57.4 25.8 78.0 72.7 68.4 25.8 68.4 78.0 60.5 19.6

% Sand (2.00mm - 1.00mm) % - - <1.0 3.50 2.30 1.20 <1.0 <1.00 1.20 3.50 1.80 1.00

% Sand (1.00mm - 0.50mm) % - - 4.10 2.10 15.4 3.70 1.40 1.40 3.70 15.4 5.34 5.40

% Sand (0.50mm - 0.25mm) % - - 20.9 4.40 27.6 23.1 9.50 4.40 20.9 27.6 17.1 9.19

% Sand (0.25mm - 0.125mm) % - - 19.7 8.20 21.3 30.0 33.1 8.20 21.3 33.1 22.5 9.22

% Sand (0.125mm - 0.063mm) % - - 11.7 7.60 11.4 14.7 23.4 7.60 11.7 23.4 13.8 5.61

% Silt (0.063mm - 0.004mm) % - - 27.8 21.9 19.4 22.1 30.0 19.4 22.1 30.0 24.2 4.20

% Silt (0.063mm - 0.0312mm) % - - 13.3 10.5 10.0 12.0 16.6 10.0 12.0 16.6 12.5 2.49

% Silt (0.0312mm - 0.004mm) % - - 14.5 11.4 9.40 10.1 13.4 9.40 11.4 14.5 11.8 2.04

% Clay (<4μm) % - - 3.00 1.70 2.20 1.50 2.30 1.50 2.20 3.00 2.14 0.552
Organic
Carbon

Total Organic Carbon % - - 4.95 3.82 2.13 3.00 3.38 2.13 3.38 4.95 3.46 0.982

Aluminum (Al) mg/kg - - 8,890 7,270 8,120 8,850 7,530 7,270 8,120 8,890 8,130 699

Antimony (Sb) mg/kg - - 0.650 0.560 0.600 0.630 0.690 0.560 0.630 0.690 0.626 0.0465

Arsenic (As) mg/kg 5.9 17 9.26 6.65 6.67 7.57 8.76 6.65 7.57 9.26 7.78 1.13

Barium (Ba) mg/kg - - 194 174 150 142 126 126 150 194 157 25.4

Beryllium (Be) mg/kg - - 0.750 0.620 0.710 0.700 0.660 0.620 0.700 0.750 0.688 0.0469

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 6.10 5.90 6.70 6.70 <5.0 <5.00 6.10 6.70 6.08 0.392

Cadmium (Cd) mg/kg 0.6 3.5 1.12 1.08 1.00 0.819 0.926 0.819 1.00 1.12 0.989 0.114

Calcium (Ca) mg/kg - - 51,000 45,400 30,500 31,100 38,600 30,500 38,600 51,000 39,300 8,420

Chromium (Cr) mg/kg 37.3 90 12.9 11.5 12.7 12.7 11.4 11.4 12.7 12.9 12.2 0.685

Cobalt (Co) mg/kg - - 19.7 15.6 9.31 12.0 11.2 9.31 12.0 19.7 13.6 3.89

Copper (Cu) mg/kg 35.7 197 14.7 12.4 13.0 12.1 12.1 12.1 12.4 14.7 12.9 1.03

Iron (Fe) mg/kg 21,200 43,766 19,200 16,200 14,400 17,400 18,900 14,400 17,400 19,200 17,200 1,870

Lead (Pb) mg/kg 35 91 11.1 8.98 8.23 8.65 8.57 8.23 8.65 11.1 9.11 1.08

Lithium (Li) mg/kg - - 12.8 10.7 10.8 11.4 10.6 10.6 10.8 12.8 11.3 0.863

Magnesium (Mg) mg/kg - - 8,420 7,860 7,310 6,270 6,050 6,050 7,310 8,420 7,180 957

Manganese (Mn) mg/kg 460 1100 450 274 127 266 345 127 274 450 292 112

Mercury (Hg) mg/kg 0.17 0.486 0.0268 0.0294 0.0232 0.0316 0.0350 0.0232 0.0294 0.0350 0.0292 0.00425

Molybdenum (Mo) mg/kg - - 1.89 1.52 1.26 1.58 1.85 1.26 1.58 1.89 1.62 0.244

Nickel (Ni) mg/kg 16 75 48.2 42.6 30.3 32.7 35.2 30.3 35.2 48.2 37.8 7.00

Phosphorus (P) mg/kg - - 1,400 1,240 1,170 1,270 1,280 1,170 1,270 1,400 1,270 78.7

Potassium (K) mg/kg - - 1,440 1,260 1,520 1,830 1,300 1,260 1,440 1,830 1,470 214

Selenium (Se) mg/kg 2 2 1.33 1.72 1.46 0.730 0.680 0.680 1.33 1.72 1.18 0.433

Silver (Ag) mg/kg 0.5 - 0.140 0.140 0.160 0.110 0.120 0.110 0.140 0.160 0.134 0.0184

Sodium (Na) mg/kg - - 90.0 78.0 77.0 68.0 63.0 63.0 77.0 90.0 75.2 9.78

Strontium (Sr) mg/kg - - 83.8 70.4 59.4 57.4 73.9 57.4 70.4 83.8 69.0 10.2

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.377 0.343 0.322 0.330 0.303 0.303 0.330 0.377 0.335 0.0260

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 13.3 18.9 15.9 14.3 8.90 8.90 14.3 18.9 14.3 3.46

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.791 0.853 0.804 0.681 0.754 0.681 0.791 0.853 0.777 0.0605

Vanadium (V) mg/kg - - 28.2 26.1 28.6 28.8 27.8 26.1 28.2 28.8 27.9 1.02

Zinc (Zn) mg/kg 123 315 139 170 104 109 113 104 113 170 127 26.0

Zirconium (Zr) mg/kg - - 1.00 <1.0 1.50 1.10 1.00 <1.00 1.00 1.50 1.12 0.207

Acenaphthene mg/kg 0.0067 0.0889 <0.0065 <0.0070 <0.0050 <0.0050 <0.015 <0.00500 <0.00650 <0.0150 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.017 <0.0100 <0.0100 <0.0170 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0052 <0.00400 <0.00400 <0.00520 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.010 <0.010 0.0190 <0.0100 <0.0100 0.0190 0.0118 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0200 0.0200 <0.010 0.0220 0.0470 <0.0100 0.0200 0.0470 0.0238 0.0114

Benzo(e)pyrene mg/kg - - 0.0240 0.0230 <0.010 0.0250 0.0490 <0.0100 0.0240 0.0490 0.0262 0.0108

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0110 0.0100 <0.010 <0.010 0.0190 <0.0100 0.0100 0.0190 0.0120 0.00386

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0420 0.0400 <0.010 0.0480 0.0960 <0.0100 0.0420 0.0960 0.0472 0.0231

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 0.00730 <0.00500 <0.00500 0.00730 0.00546 -

Fluoranthene mg/kg 0.111 2.355 0.0180 0.0180 <0.010 0.0140 0.0350 <0.0100 0.0180 0.0350 0.0190 0.00835

Fluorene mg/kg 0.021 0.144 0.0130 0.0150 <0.010 <0.010 0.0250 <0.0100 0.0130 0.0250 0.0146 0.00511

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.114 0.0960 0.0140 0.0600 0.223 0.0140 0.0960 0.223 0.101 0.0735

2-Methylnaphthalene mg/kg 0.0202 0.201 0.153 0.139 0.0210 0.0910 0.321 0.0210 0.139 0.321 0.145 0.105

Naphthalene mg/kg 0.0346 0.391 0.0580 0.0520 <0.010 0.0460 0.155 <0.0100 0.0520 0.155 0.0642 0.0449

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.118 0.110 0.0200 0.100 0.319 0.0200 0.110 0.319 0.133 0.105

Pyrene mg/kg 0.053 0.875 0.0180 0.0190 <0.010 0.0140 0.0450 <0.0100 0.0180 0.0450 0.0212 0.0125

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 86.4 94.2 85.6 79.3 78.6 78.6 85.6 94.2 84.8 5.97

Chrysene d12 % - - 110 107.5 105.3 99.0 98.2 98.2 105 110 104 4.91

Naphthalene d8 % - - 77.6 90.5 84.9 79.1 74.5 74.5 79.1 90.5 81.3 6.01

Phenanthrene d10 % - - 99.8 103.6 97.7 90.4 94.1 90.4 97.7 104 97.1 4.80

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 0.0210 <0.0200 <0.0200 0.0210 0.0202 -

IACR (CCME) mg/kg - - 0.220 0.220 <0.15 0.230 0.480 <0.150 0.220 0.480 0.260 0.110

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

5-Sep-19 5-Sep-19 5-Sep-19 5-Sep-19 5-Sep-19

Moisture % - - 55.6 89.6 47.2 65.6 89.0 47.2 65.6 89.6 69.4 18.2

pH (1:2 soil:water) pH units - - 7.84 NA 7.12 7.20 NA 7.12 7.20 7.84 7.39 0.353

% Gravel (>2mm) % - - 3.30 8.70 11.2 <1.0 41.4 <1.00 8.70 41.4 13.1 15.2

% Sand (2.0mm - 0.063mm) % - - 64.9 71.1 74.3 70.3 14.2 14.2 70.3 74.3 59.0 23.8

% Sand (2.00mm - 1.00mm) % - - <1.0 2.10 34.5 <1.0 4.60 <1.00 2.10 34.5 8.64 14.0

% Sand (1.00mm - 0.50mm) % - - 1.30 12.3 26.5 1.10 3.50 1.10 3.50 26.5 8.94 10.2

% Sand (0.50mm - 0.25mm) % - - 11.6 25.3 8.10 27.5 2.20 2.20 11.6 27.5 14.9 10.4

% Sand (0.25mm - 0.125mm) % - - 37.0 21.6 3.30 28.7 1.70 1.70 21.6 37.0 18.5 14.7

% Sand (0.125mm - 0.063mm) % - - 14.0 9.80 1.90 12.0 2.20 1.90 9.80 14.0 7.98 5.29

% Silt (0.063mm - 0.004mm) % - - 29.3 18.7 12.8 28.7 38.3 12.8 28.7 38.3 25.6 9.38

% Silt (0.063mm - 0.0312mm) % - - 14.9 9.50 6.00 14.6 17.8 6.00 14.6 17.8 12.6 4.46

% Silt (0.0312mm - 0.004mm) % - - 14.4 9.20 6.80 14.1 20.5 6.80 14.1 20.5 13.0 5.00

% Clay (<4μm) % - - 2.60 1.40 1.60 2.00 6.00 1.40 2.00 6.00 2.72 1.78
Organic
Carbon

Total Organic Carbon % - - 4.89 3.75 2.49 3.90 9.61 2.49 3.90 9.61 4.93 2.60

Aluminum (Al) mg/kg - - 10,000 9,600 8,960 8,110 6,850 6,850 8,960 10,000 8,700 1,190

Antimony (Sb) mg/kg - - 1.02 0.790 1.24 1.06 0.620 0.620 1.02 1.24 0.946 0.229

Arsenic (As) mg/kg 5.9 17 7.06 5.92 8.41 7.19 7.21 5.92 7.19 8.41 7.16 0.832

Barium (Ba) mg/kg - - 227 256 316 181 246 181 246 316 245 46.1

Beryllium (Be) mg/kg - - 0.730 0.640 0.680 0.720 0.510 0.510 0.680 0.730 0.656 0.0840

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 8.80 22.6 7.50 8.60 23.3 7.50 8.80 23.3 14.2 7.58

Cadmium (Cd) mg/kg 0.6 3.5 1.25 1.82 1.49 1.35 1.99 1.25 1.49 1.99 1.58 0.296

Calcium (Ca) mg/kg - - 26,200 54,100 32,700 23,500 68,800 23,500 32,700 68,800 41,100 18,500

Chromium (Cr) mg/kg 37.3 90 16.7 14.9 16.0 13.8 12.9 12.9 14.9 16.7 14.9 1.46

Cobalt (Co) mg/kg - - 7.48 7.88 7.04 6.53 6.39 6.39 7.04 7.88 7.06 0.592

Copper (Cu) mg/kg 35.7 197 13.6 14.0 13.9 13.6 11.9 11.9 13.6 14.0 13.4 0.808

Iron (Fe) mg/kg 21,200 43,766 17,100 14,800 21,300 17,000 12,700 12,700 17,000 21,300 16,600 3,020

Lead (Pb) mg/kg 35 91 9.30 8.23 8.85 10.8 6.67 6.67 8.85 10.8 8.77 1.42

Lithium (Li) mg/kg - - 10.7 9.90 9.20 9.90 7.50 7.50 9.90 10.7 9.44 1.14

Magnesium (Mg) mg/kg - - 5,880 5,860 5,960 4,750 5,420 4,750 5,860 5,960 5,570 478

Manganese (Mn) mg/kg 460 1100 203 131 278 111 141 111 141 278 173 64.2

Mercury (Hg) mg/kg 0.17 0.486 0.0309 0.0415 0.0245 0.0356 0.0317 0.0245 0.0317 0.0415 0.0328 0.00591

Molybdenum (Mo) mg/kg - - 1.55 1.38 1.84 1.43 1.07 1.07 1.43 1.84 1.45 0.263

Nickel (Ni) mg/kg 16 75 31.5 42.7 31.5 31.4 39.2 31.4 31.5 42.7 35.3 5.03

Phosphorus (P) mg/kg - - 1,400 1,640 1,410 1,310 1,720 1,310 1,410 1,720 1,500 165

Potassium (K) mg/kg - - 1,990 2,230 1,690 1,540 1,700 1,540 1,700 2,230 1,830 261

Selenium (Se) mg/kg 2 2 1.18 4.31 1.05 1.42 5.24 1.05 1.42 5.24 2.64 1.87

Silver (Ag) mg/kg 0.5 - 0.170 0.220 0.140 0.170 0.160 0.140 0.170 0.220 0.172 0.0278

Sodium (Na) mg/kg - - 76.0 168 69.0 90.0 302 69.0 90.0 302 141 92.7

Strontium (Sr) mg/kg - - 63.8 92.9 79.6 55.3 98.9 55.3 79.6 98.9 78.1 17.5

Sulfur (S) mg/kg - - <1000 2,800 <1000 1,200 2,000 <1,000 1,200 2,800 1,600 701

Thallium (Tl) mg/kg - - 0.304 0.345 0.270 0.291 0.290 0.270 0.291 0.345 0.300 0.0263

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 54.9 46.2 51.3 34.9 30.4 30.4 46.2 54.9 43.5 9.93

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.07 1.24 1.07 1.02 0.932 0.932 1.07 1.24 1.07 0.106

Vanadium (V) mg/kg - - 46.5 37.4 48.9 39.4 30.7 30.7 39.4 48.9 40.6 6.89

Zinc (Zn) mg/kg 123 315 118 136 125 119 132 118 125 136 126 7.45

Zirconium (Zr) mg/kg - - 1.00 1.30 1.20 1.40 <1.0 <1.00 1.20 1.40 1.18 0.171

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.020 <0.0050 <0.0070 <0.023 <0.00500 <0.00700 <0.0230 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.020 <0.0050 <0.0070 <0.023 <0.00500 <0.00700 <0.0230 <0.00500 -

Acridine mg/kg - - <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.016 <0.0040 <0.0056 <0.018 <0.00400 <0.00560 <0.0180 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0110 <0.040 <0.010 <0.014 <0.045 <0.0100 0.0105 <0.0450 0.0105 -

Benzo(e)pyrene mg/kg - - 0.0120 <0.040 <0.010 <0.014 <0.045 <0.0100 0.0110 <0.0450 0.0110 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0230 0.0470 <0.010 0.0210 <0.045 <0.0100 0.0210 0.0470 0.0238 0.0112

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.020 <0.0050 <0.014 <0.023 <0.00500 <0.0140 <0.0230 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0480 0.0770 <0.010 0.0460 0.0630 <0.0100 0.0480 0.0770 0.0488 0.0131

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0640 0.110 0.0130 0.0670 0.0940 0.0130 0.0670 0.110 0.0696 0.0349

Naphthalene mg/kg 0.0346 0.391 0.0250 <0.040 <0.010 0.0270 <0.045 <0.0100 0.0250 <0.0450 0.0207 0.00141

Perylene mg/kg - - <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.0580 0.118 0.0160 0.0530 0.117 0.0160 0.0580 0.118 0.0724 0.0417

Pyrene mg/kg 0.053 0.875 0.0120 <0.040 <0.010 <0.014 <0.045 <0.0100 0.0110 <0.0450 0.0110 -

Quinoline mg/kg - - <0.010 <0.040 <0.010 <0.014 <0.045 <0.0100 <0.0140 <0.0450 <0.0100 -

Acenaphthene d10 % - - 79.1 84.8 88.6 89.1 81.0 79.1 84.8 89.1 84.5 4.20

Chrysene d12 % - - 98.4 109.9 113.8 106.9 105.4 98.4 107 114 107 5.40

Naphthalene d8 % - - 75.6 76.2 82.1 85.8 75.7 75.6 76.2 85.8 79.1 4.37

Phenanthrene d10 % - - 93.8 100.1 104.2 100.2 93.8 93.8 100 104 98.4 4.27

B(a)P Total Potency Equivalent mg/kg - - <0.020 0.0390 <0.020 <0.020 <0.043 <0.0200 <0.0200 <0.0430 0.0248 -

IACR (CCME) mg/kg - - 0.150 0.440 <0.15 0.170 <0.48 <0.150 0.160 <0.480 0.228 0.151

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

11/Sep/19 11/Sep/19 11/Sep/19 11/Sep/19 11/Sep/19

Moisture % - - 80.7 62.8 65.0 79.9 59.3 47.2 65.6 89.6 69.4 18.2

pH (1:2 soil:water) pH units - - 7.09 7.26 7.33 7.38 7.41 7.12 7.20 7.84 7.39 0.353

% Gravel (>2mm) % - - <1.0 5.10 6.40 10.8 1.20 <1.00 8.70 41.4 13.1 15.2

% Sand (2.0mm - 0.063mm) % - - 13.4 24.8 52.0 47.4 61.2 14.2 70.3 74.3 59.0 23.8

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 4.60 8.10 9.00 <1.00 2.10 34.5 8.64 14.0

% Sand (1.00mm - 0.50mm) % - - <1.0 1.30 3.90 7.00 16.3 1.10 3.50 26.5 8.94 10.2

% Sand (0.50mm - 0.25mm) % - - <1.0 3.10 13.5 10.3 15.7 2.20 11.6 27.5 14.9 10.4

% Sand (0.25mm - 0.125mm) % - - 3.20 8.70 17.8 11.8 11.5 1.70 21.6 37.0 18.5 14.7

% Sand (0.125mm - 0.063mm) % - - 7.20 10.7 12.2 10.2 8.70 1.90 9.80 14.0 7.98 5.29

% Silt (0.063mm - 0.004mm) % - - 80.1 64.4 38.0 37.9 33.7 12.8 28.7 38.3 25.6 9.38

% Silt (0.063mm - 0.0312mm) % - - 36.2 30.4 18.3 18.1 15.8 6.00 14.6 17.8 12.6 4.46

% Silt (0.0312mm - 0.004mm) % - - 43.9 34.0 19.7 19.8 17.9 6.80 14.1 20.5 13.0 5.00

% Clay (<4μm) % - - 8.00 6.00 3.70 3.80 3.90 1.40 2.00 6.00 2.72 1.78
Organic
Carbon

Total Organic Carbon % - - 7.84 6.60 3.58 3.83 4.99 2.49 3.90 9.61 4.93 2.60

Aluminum (Al) mg/kg - - 7,950 8,420 8,040 7,980 6,520 6,850 8,960 10,000 8,700 1,190

Antimony (Sb) mg/kg - - 0.500 0.770 0.730 0.870 0.850 0.620 1.02 1.24 0.946 0.229

Arsenic (As) mg/kg 5.9 17 4.53 5.73 5.71 5.64 5.73 5.92 7.19 8.41 7.16 0.832

Barium (Ba) mg/kg - - 216 208 191 236 220 181 246 316 245 46.1

Beryllium (Be) mg/kg - - 0.540 0.610 0.570 0.580 0.540 0.510 0.680 0.730 0.656 0.0840

Bismuth (Bi) mg/kg - - <0.20 0.240 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 11.0 8.00 8.00 10.3 11.5 7.50 8.80 23.3 14.2 7.58

Cadmium (Cd) mg/kg 0.6 3.5 1.25 1.26 1.07 1.29 1.30 1.25 1.49 1.99 1.58 0.296

Calcium (Ca) mg/kg - - 51,500 36,800 43,700 40,000 27,900 23,500 32,700 68,800 41,100 18,500

Chromium (Cr) mg/kg 37.3 90 14.1 21.4 17.9 21.3 16.8 12.9 14.9 16.7 14.9 1.46

Cobalt (Co) mg/kg - - 6.00 6.08 5.43 6.17 5.51 6.39 7.04 7.88 7.06 0.592

Copper (Cu) mg/kg 35.7 197 13.0 13.4 11.0 11.1 12.0 11.9 13.6 14.0 13.4 0.808

Iron (Fe) mg/kg 21,200 43,766 13,300 13,500 15,900 14,500 13,600 12,700 17,000 21,300 16,600 3,020

Lead (Pb) mg/kg 35 91 8.28 8.73 7.72 7.68 7.51 6.67 8.85 10.8 8.77 1.42

Lithium (Li) mg/kg - - 9.50 9.80 9.00 7.80 6.70 7.50 9.90 10.7 9.44 1.14

Magnesium (Mg) mg/kg - - 8,520 7,920 8,080 5,310 4,780 4,750 5,860 5,960 5,570 478

Manganese (Mn) mg/kg 460 1100 223 146 204 211 144 111 141 278 173 64.2

Mercury (Hg) mg/kg 0.17 0.486 0.0464 0.0488 0.0399 0.0435 0.0450 0.0245 0.0317 0.0415 0.0328 0.00591

Molybdenum (Mo) mg/kg - - 1.12 1.40 1.67 1.49 1.76 1.07 1.43 1.84 1.45 0.263

Nickel (Ni) mg/kg 16 75 26.3 28.8 23.9 29.1 25.7 31.4 31.5 42.7 35.3 5.03

Phosphorus (P) mg/kg - - 1,240 1,210 1,150 1,190 1,210 1,310 1,410 1,720 1,500 165

Potassium (K) mg/kg - - 1,620 1,680 1,780 1,560 1,180 1,540 1,700 2,230 1,830 261

Selenium (Se) mg/kg 2 2 2.31 2.02 1.25 1.45 1.28 1.05 1.42 5.24 2.64 1.87

Silver (Ag) mg/kg 0.5 - 0.190 0.200 0.140 0.190 0.200 0.140 0.170 0.220 0.172 0.0278

Sodium (Na) mg/kg - - 119 87.0 73.0 69.0 73.0 69.0 90.0 302 141 92.7

Strontium (Sr) mg/kg - - 75.1 61.2 62.0 73.7 58.7 55.3 79.6 98.9 78.1 17.5

Sulfur (S) mg/kg - - 1,400 1,200 <1000 <1000 <1000 <1,000 1,200 2,800 1,600 701

Thallium (Tl) mg/kg - - 0.236 0.370 0.218 0.225 0.200 0.270 0.291 0.345 0.300 0.0263

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 20.5 19.7 23.4 29.4 30.5 30.4 46.2 54.9 43.5 9.93

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.895 1.02 0.867 0.923 0.962 0.932 1.07 1.24 1.07 0.106

Vanadium (V) mg/kg - - 26.9 30.9 33.2 39.0 33.7 30.7 39.4 48.9 40.6 6.89

Zinc (Zn) mg/kg 123 315 102 99.6 95.0 93.1 96.9 118 125 136 126 7.45

Zirconium (Zr) mg/kg - - 1.10 <1.0 <1.0 <1.0 <1.0 <1.00 1.20 1.40 1.18 0.171

Acenaphthene mg/kg 0.0067 0.0889 <0.013 <0.0075 <0.0070 <0.012 <0.0072 <0.00500 <0.00700 <0.0230 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 0.0150 <0.0065 <0.0070 <0.012 <0.0050 <0.00500 <0.00700 <0.0230 <0.00500 -

Acridine mg/kg - - <0.025 <0.013 <0.014 <0.024 <0.010 <0.0100 <0.0140 <0.0450 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.010 <0.0052 <0.0056 <0.0096 <0.0040 <0.00400 <0.00560 <0.0180 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.025 <0.013 <0.014 <0.024 0.0120 <0.0100 <0.0140 <0.0450 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.025 0.0150 <0.014 <0.024 <0.010 <0.0100 <0.0140 <0.0450 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - 0.0400 0.0290 <0.014 <0.024 0.0200 <0.0100 0.0105 <0.0450 0.0105 -

Benzo(e)pyrene mg/kg - - 0.0390 0.0280 <0.014 <0.024 0.0190 <0.0100 0.0110 <0.0450 0.0110 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.025 <0.013 <0.014 <0.024 <0.010 <0.0100 <0.0140 <0.0450 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.025 <0.013 <0.014 <0.024 <0.010 <0.0100 <0.0140 <0.0450 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0760 0.0540 0.0340 0.0630 0.0460 <0.0100 0.0210 0.0470 0.0238 0.0112

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.013 <0.0065 <0.0070 <0.012 <0.0050 <0.00500 <0.0140 <0.0230 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 0.0350 0.0230 0.0180 0.0400 0.0300 <0.0100 <0.0140 <0.0450 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.025 0.0200 <0.014 <0.024 0.0130 <0.0100 <0.0140 <0.0450 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.025 <0.013 <0.014 <0.024 <0.010 <0.0100 <0.0140 <0.0450 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0940 0.0900 0.0630 0.0970 0.0870 <0.0100 0.0480 0.0770 0.0488 0.0131

2-Methylnaphthalene mg/kg 0.0202 0.201 0.121 0.119 0.0850 0.116 0.105 0.0130 0.0670 0.110 0.0696 0.0349

Naphthalene mg/kg 0.0346 0.391 0.0390 0.0380 0.0280 0.0350 0.0390 <0.0100 0.0250 <0.0450 0.0207 0.00141

Perylene mg/kg - - <0.025 <0.013 <0.014 <0.024 <0.010 <0.0100 <0.0140 <0.0450 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.177 0.134 0.0910 0.160 0.116 0.0160 0.0580 0.118 0.0724 0.0417

Pyrene mg/kg 0.053 0.875 0.0350 0.0230 0.0180 0.0350 0.0270 <0.0100 0.0110 <0.0450 0.0110 -

Quinoline mg/kg - - <0.025 <0.013 <0.014 <0.024 <0.010 <0.0100 <0.0140 <0.0450 <0.0100 -

Acenaphthene d10 % - - 69.1 87.2 87.5 83.0 77.6 79.1 84.8 89.1 84.5 4.20

Chrysene d12 % - - 94.4 100.3 94.4 95.3 89.6 98.4 107 114 107 5.40

Naphthalene d8 % - - 62.4 81.7 86.7 80.8 77.2 75.6 76.2 85.8 79.1 4.37

Phenanthrene d10 % - - 81.7 91.9 89.0 86.0 81.4 93.8 100 104 98.4 4.27

B(a)P Total Potency Equivalent mg/kg - - 0.0270 0.0240 <0.020 0.0240 <0.020 <0.0200 <0.0200 <0.0430 0.0248 -

IACR (CCME) mg/kg - - 0.470 0.330 0.160 0.280 0.240 <0.150 0.160 <0.480 0.228 0.151

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

13/Sep/19 13/Sep/19 13/Sep/19 13/Sep/19 13/Sep/19

Moisture % - - 84.0 73.0 65.8 88.8 87.1 65.8 84.0 88.8 79.7 9.93

pH (1:2 soil:water) pH units - - 7.08 7.12 7.13 7.17 6.97 6.97 7.12 7.17 7.09 0.0764

% Gravel (>2mm) % - - 8.70 <1.0 <1.0 5.60 <1.0 <1.00 <1.00 8.70 3.46 1.75

% Sand (2.0mm - 0.063mm) % - - 10.3 40.3 49.1 22.3 17.7 10.3 22.3 49.1 27.9 16.2

% Sand (2.00mm - 1.00mm) % - - 2.00 1.10 1.60 <1.0 1.30 <1.00 1.30 2.00 1.40 0.396

% Sand (1.00mm - 0.50mm) % - - 1.50 2.00 6.10 1.50 2.40 1.50 2.00 6.10 2.70 1.94

% Sand (0.50mm - 0.25mm) % - - 1.50 8.70 13.1 5.50 5.70 1.50 5.70 13.1 6.90 4.31

% Sand (0.25mm - 0.125mm) % - - 2.00 17.5 18.6 7.90 4.70 2.00 7.90 18.6 10.1 7.53

% Sand (0.125mm - 0.063mm) % - - 3.30 11.0 9.70 6.40 3.60 3.30 6.40 11.0 6.80 3.49

% Silt (0.063mm - 0.004mm) % - - 72.3 52.9 45.0 64.8 73.0 45.0 64.8 73.0 61.6 12.3

% Silt (0.063mm - 0.0312mm) % - - 32.4 23.8 20.5 28.1 32.6 20.5 28.1 32.6 27.5 5.32

% Silt (0.0312mm - 0.004mm) % - - 39.9 29.1 24.5 36.7 40.4 24.5 36.7 40.4 34.1 7.02

% Clay (<4μm) % - - 8.70 6.10 5.20 7.50 9.10 5.20 7.50 9.10 7.32 1.66
Organic
Carbon

Total Organic Carbon % - - 9.02 5.29 5.76 6.19 7.74 5.29 6.19 9.02 6.80 1.54

Aluminum (Al) mg/kg - - 7,450 12,700 11,600 7,660 8,130 7,450 8,130 12,700 9,510 2,460

Antimony (Sb) mg/kg - - 0.520 0.920 0.930 0.650 0.610 0.520 0.650 0.930 0.726 0.188

Arsenic (As) mg/kg 5.9 17 4.75 7.55 7.44 5.83 5.58 4.75 5.83 7.55 6.23 1.22

Barium (Ba) mg/kg - - 293 540 388 332 336 293 336 540 378 96.8

Beryllium (Be) mg/kg - - 0.510 0.840 0.830 0.580 0.620 0.510 0.620 0.840 0.676 0.150

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 24.7 11.4 15.5 25.6 27.1 11.4 24.7 27.1 20.9 6.97

Cadmium (Cd) mg/kg 0.6 3.5 1.55 2.22 2.21 2.01 1.88 1.55 2.01 2.22 1.97 0.277

Calcium (Ca) mg/kg - - 93,400 46,800 61,500 104,000 105,000 46,800 93,400 105,000 82,100 26,500

Chromium (Cr) mg/kg 37.3 90 11.6 19.7 18.0 12.8 12.6 11.6 12.8 19.7 14.9 3.65

Cobalt (Co) mg/kg - - 7.21 9.03 10.1 8.70 8.04 7.21 8.70 10.1 8.62 1.08

Copper (Cu) mg/kg 35.7 197 11.4 18.7 18.5 14.2 13.9 11.4 14.2 18.7 15.3 3.17

Iron (Fe) mg/kg 21,200 43,766 13,100 20,600 20,100 15,900 15,700 13,100 15,900 20,600 17,100 3,190

Lead (Pb) mg/kg 35 91 8.28 12.8 13.0 10.2 9.84 8.28 10.2 13.0 10.8 2.03

Lithium (Li) mg/kg - - 8.80 14.0 13.0 10.1 10.6 8.80 10.6 14.0 11.3 2.14

Magnesium (Mg) mg/kg - - 6,790 8,180 8,420 8,340 8,300 6,790 8,300 8,420 8,010 685

Manganese (Mn) mg/kg 460 1100 370 225 385 378 352 225 370 385 342 66.6

Mercury (Hg) mg/kg 0.17 0.486 0.0409 0.0525 0.0518 0.0401 0.0387 0.0387 0.0409 0.0525 0.0448 0.00676

Molybdenum (Mo) mg/kg - - 1.19 1.63 1.77 1.39 1.34 1.19 1.39 1.77 1.46 0.233

Nickel (Ni) mg/kg 16 75 31.1 38.7 39.8 37.4 36.6 31.1 37.4 39.8 36.7 3.37

Phosphorus (P) mg/kg - - 1,410 1,880 1,830 1,780 1,720 1,410 1,780 1,880 1,720 185

Potassium (K) mg/kg - - 1,670 2,560 2,280 1,530 1,820 1,530 1,820 2,560 1,970 433

Selenium (Se) mg/kg 2 2 3.32 3.36 4.32 4.02 4.40 3.32 4.02 4.40 3.88 0.517

Silver (Ag) mg/kg 0.5 - 0.180 0.280 0.310 0.210 0.220 0.180 0.220 0.310 0.240 0.0534

Sodium (Na) mg/kg - - 146 138 164 185 171 138 164 185 161 19.0

Strontium (Sr) mg/kg - - 123 86.9 106 138 137 86.9 123 138 118 21.8

Sulfur (S) mg/kg - - 1,800 2,300 1,600 2,300 2,400 1,600 2,300 2,400 2,080 356

Thallium (Tl) mg/kg - - 0.216 0.362 0.324 0.244 0.249 0.216 0.249 0.362 0.279 0.0613

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 17.0 24.4 22.6 12.7 12.4 12.4 17.0 24.4 17.8 5.53

Tungsten (W) mg/kg - - <0.50 0.650 0.680 <0.50 <0.50 <0.500 <0.500 0.680 0.566 0.0170

Uranium (U) mg/kg - - 0.819 1.34 1.23 0.980 1.03 0.819 1.03 1.34 1.08 0.207

Vanadium (V) mg/kg - - 25.8 52.7 42.9 27.6 29.5 25.8 29.5 52.7 35.7 11.7

Zinc (Zn) mg/kg 123 315 106 158 156 129 130 106 130 158 136 21.6

Zirconium (Zr) mg/kg - - <1.0 1.00 <1.0 1.10 <1.0 <1.00 <1.00 1.10 1.02 0.0566

Acenaphthene mg/kg 0.0067 0.0889 <0.015 <0.013 <0.0070 <0.022 <0.019 <0.00700 <0.0150 <0.0220 <0.00700 -

Acenaphthylene mg/kg 0.0059 0.128 <0.015 <0.0090 <0.0070 <0.022 <0.019 <0.00700 <0.0150 <0.0220 <0.00700 -

Acridine mg/kg - - <0.030 <0.018 <0.014 <0.044 <0.037 <0.0140 <0.0300 <0.0440 <0.0140 -

Anthracene mg/kg 0.0469 0.245 <0.012 <0.0072 <0.0056 <0.018 <0.015 <0.00560 <0.0120 <0.0180 <0.00560 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.030 <0.018 <0.014 <0.044 <0.037 <0.0140 <0.0300 <0.0440 <0.0140 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.030 <0.018 <0.014 <0.044 <0.037 <0.0140 <0.0300 <0.0440 <0.0140 -

Benzo(b&j)fluoranthene mg/kg - - <0.030 0.0310 0.0210 <0.044 <0.037 0.0210 0.0210 <0.0440 0.0243 0.00861

Benzo(e)pyrene mg/kg - - <0.030 0.0320 0.0230 <0.044 <0.037 0.0230 0.0230 <0.0440 0.0260 0.00775

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.030 <0.018 <0.014 <0.044 <0.037 <0.0140 <0.0300 <0.0440 <0.0140 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.030 <0.018 <0.014 <0.044 <0.037 <0.0140 <0.0300 <0.0440 <0.0140 -

Chrysene mg/kg 0.0571 0.862 0.0630 0.0770 0.0520 0.0850 0.0840 0.0520 0.0770 0.0850 0.0722 0.0143

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.015 <0.0090 <0.0070 <0.022 <0.019 <0.00700 <0.0150 <0.0220 <0.00700 -

Fluoranthene mg/kg 0.111 2.355 0.0350 0.0330 0.0170 0.0470 0.0440 0.0170 0.0350 0.0470 0.0352 0.0118

Fluorene mg/kg 0.021 0.144 <0.030 0.0330 0.0190 <0.044 <0.037 0.0190 0.0190 <0.0440 0.0237 0.0120

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.030 <0.018 <0.014 <0.044 <0.037 <0.0140 <0.0300 <0.0440 <0.0140 -

1-Methylnaphthalene mg/kg - - 0.0970 0.157 0.142 0.109 0.135 0.0970 0.135 0.157 0.128 0.0245

2-Methylnaphthalene mg/kg 0.0202 0.201 0.122 0.217 0.193 0.142 0.175 0.122 0.175 0.217 0.170 0.0382

Naphthalene mg/kg 0.0346 0.391 0.0380 0.0700 0.0660 0.0460 0.0500 0.0380 0.0500 0.0700 0.0540 0.0136

Perylene mg/kg - - <0.030 <0.018 <0.014 <0.044 <0.037 <0.0140 <0.0300 <0.0440 <0.0140 -

Phenanthrene mg/kg 0.0419 0.515 0.167 0.212 0.150 0.211 0.218 0.150 0.211 0.218 0.192 0.0309

Pyrene mg/kg 0.053 0.875 0.0310 0.0340 0.0210 0.0440 0.0430 0.0210 0.0340 0.0440 0.0346 0.00945

Quinoline mg/kg - - <0.030 <0.018 <0.014 <0.044 <0.037 <0.0140 <0.0300 <0.0440 <0.0140 -

Acenaphthene d10 % - - 67.6 67.4 68.4 64.2 68.4 64.2 67.6 68.4 67.2 1.74

Chrysene d12 % - - 77.1 82.2 76.4 76.6 75.9 75.9 76.6 82.2 77.6 2.59

Naphthalene d8 % - - 60.9 57.7 61.8 61.4 65.5 57.7 61.4 65.5 61.5 2.78

Phenanthrene d10 % - - 72.7 76.2 73.0 71.8 70.8 70.8 72.7 76.2 72.9 2.03

B(a)P Total Potency Equivalent mg/kg - - 0.0290 0.0200 <0.020 0.0430 0.0360 <0.0200 0.0290 0.0430 0.0296 0.0104

IACR (CCME) mg/kg - - 0.340 0.360 0.260 0.500 0.430 0.260 0.360 0.500 0.378 0.0912

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.7: Sediment Data and Summary Statistics for Management Unit 4 Stations, RAEMP, 2019

11-Sep-19 11-Sep-19 11-Sep-19 11-Sep-19 11-Sep-19

Moisture % - - 59.8 74.8 69.1 61.4 36.2 36.2 61.4 74.8 60.3 13.9

pH (1:2 soil:water) pH units - - 7.07 7.23 7.31 7.26 7.22 7.07 7.23 7.31 7.22 0.0847

% Gravel (>2mm) % - - 1.90 <1.0 1.00 <1.0 1.40 <1.00 1.00 1.90 1.26 0.389

% Sand (2.0mm - 0.063mm) % - - 76.7 25.3 64.2 45.5 75.5 25.3 64.2 76.7 57.4 20.6

% Sand (2.00mm - 1.00mm) % - - 3.80 <1.0 9.30 <1.0 <1.0 <1.00 <1.00 9.30 3.22 2.54

% Sand (1.00mm - 0.50mm) % - - 9.00 1.60 19.0 <1.0 4.00 <1.00 4.00 19.0 6.92 7.02

% Sand (0.50mm - 0.25mm) % - - 32.9 4.70 21.8 2.40 21.2 2.40 21.2 32.9 16.6 12.1

% Sand (0.25mm - 0.125mm) % - - 24.2 8.00 9.40 16.8 33.1 8.00 16.8 33.1 18.3 9.90

% Sand (0.125mm - 0.063mm) % - - 6.80 10.0 4.70 24.3 16.2 4.70 10.0 24.3 12.4 7.49

% Silt (0.063mm - 0.004mm) % - - 19.5 68.1 31.6 53.2 21.5 19.5 31.6 68.1 38.8 19.9

% Silt (0.063mm - 0.0312mm) % - - 9.30 31.2 14.3 27.7 11.5 9.30 14.3 31.2 18.8 9.39

% Silt (0.0312mm - 0.004mm) % - - 10.2 36.9 17.3 25.5 10.0 10.0 17.3 36.9 20.0 10.7

% Clay (<4μm) % - - 1.90 6.20 3.10 2.80 1.80 1.80 2.80 6.20 3.16 1.69
Organic
Carbon

Total Organic Carbon % - - 7.43 6.77 5.31 5.74 2.25 2.25 5.74 7.43 5.50 1.89

Aluminum (Al) mg/kg - - 5,360 7,560 7,300 6,970 6,510 5,360 6,970 7,560 6,740 816

Antimony (Sb) mg/kg - - 0.860 0.660 0.900 0.790 0.890 0.660 0.860 0.900 0.820 0.0936

Arsenic (As) mg/kg 5.9 17 7.40 4.59 7.30 5.15 6.54 4.59 6.54 7.40 6.20 1.20

Barium (Ba) mg/kg - - 169 245 277 233 172 169 233 277 219 44.6

Beryllium (Be) mg/kg - - 0.500 0.580 0.610 0.570 0.560 0.500 0.570 0.610 0.564 0.0381

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.20 10.4 11.3 8.50 7.20 7.20 8.50 11.3 8.92 1.76

Cadmium (Cd) mg/kg 0.6 3.5 1.24 1.43 1.45 1.17 1.06 1.06 1.24 1.45 1.27 0.158

Calcium (Ca) mg/kg - - 35,900 51,000 56,300 30,900 39,800 30,900 39,800 56,300 42,800 9,970

Chromium (Cr) mg/kg 37.3 90 10.9 12.9 13.6 13.1 12.7 10.9 12.9 13.6 12.6 0.970

Cobalt (Co) mg/kg - - 5.21 5.87 7.12 4.72 4.86 4.72 5.21 7.12 5.56 0.925

Copper (Cu) mg/kg 35.7 197 11.0 13.1 13.9 12.4 11.2 11.0 12.4 13.9 12.3 1.17

Iron (Fe) mg/kg 21,200 43,766 14,200 12,900 16,700 12,800 15,400 12,800 14,200 16,700 14,400 1,570

Lead (Pb) mg/kg 35 91 8.68 8.60 9.23 9.06 9.25 8.60 9.06 9.25 8.96 0.289

Lithium (Li) mg/kg - - 6.70 8.70 8.30 8.10 8.40 6.70 8.30 8.70 8.04 0.735

Magnesium (Mg) mg/kg - - 5,190 6,620 7,120 6,970 7,010 5,190 6,970 7,120 6,580 755

Manganese (Mn) mg/kg 460 1100 272 184 397 157 157 157 184 397 233 97.0

Mercury (Hg) mg/kg 0.17 0.486 0.0442 0.0502 0.0430 0.0517 0.0274 0.0274 0.0442 0.0517 0.0433 0.00909

Molybdenum (Mo) mg/kg - - 1.62 1.22 1.78 1.22 1.30 1.22 1.30 1.78 1.43 0.242

Nickel (Ni) mg/kg 16 75 25.1 31.0 35.3 24.0 22.4 22.4 25.1 35.3 27.6 5.10

Phosphorus (P) mg/kg - - 1,220 1,140 1,320 1,310 1,290 1,140 1,290 1,320 1,260 71.4

Potassium (K) mg/kg - - 1,180 1,520 1,510 1,480 1,390 1,180 1,480 1,520 1,420 133

Selenium (Se) mg/kg 2 2 1.74 7.05 2.88 2.83 3.02 1.74 2.88 7.05 3.50 1.93

Silver (Ag) mg/kg 0.5 - 0.160 0.210 0.190 0.190 0.150 0.150 0.190 0.210 0.180 0.0231

Sodium (Na) mg/kg - - 60.0 90.0 108 65.0 63.0 60.0 65.0 108 77.2 19.8

Strontium (Sr) mg/kg - - 66.3 80.9 102 65.6 70.6 65.6 70.6 102 77.1 14.3

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.198 0.257 0.261 0.240 0.217 0.198 0.240 0.261 0.235 0.0253

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 27.6 21.6 32.5 38.7 40.7 21.6 32.5 40.7 32.2 7.43

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.956 0.917 1.00 0.941 0.959 0.917 0.956 1.00 0.955 0.0286

Vanadium (V) mg/kg - - 29.8 30.5 34.9 35.0 35.3 29.8 34.9 35.3 33.1 2.55

Zinc (Zn) mg/kg 123 315 93.2 110 115 108 98.7 93.2 108 115 105 8.34

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 1.50 <1.00 <1.00 1.50 1.10 -

Acenaphthene mg/kg 0.0067 0.0889 <0.020 <0.026 <0.016 <0.020 <0.0050 <0.00500 <0.0200 <0.0260 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0060 <0.010 <0.0080 <0.012 <0.0050 <0.00500 <0.00800 <0.0120 <0.00500 -

Acridine mg/kg - - <0.026 <0.035 <0.030 <0.030 <0.010 <0.0100 <0.0300 <0.0350 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0080 <0.010 <0.0064 <0.0090 <0.0040 <0.00400 <0.00800 <0.0100 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0240 0.0350 0.0240 0.0670 <0.010 <0.0100 0.0240 0.0670 0.0320 0.0178

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0310 0.0390 0.0180 0.0770 <0.010 <0.0100 0.0310 0.0770 0.0350 0.0232

Benzo(b&j)fluoranthene mg/kg - - 0.0590 0.0810 0.0460 0.119 0.0110 0.0110 0.0590 0.119 0.0632 0.0379

Benzo(e)pyrene mg/kg - - 0.0550 0.0840 0.0490 0.0800 0.0120 0.0120 0.0550 0.0840 0.0560 0.0273

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0200 0.0280 0.0160 0.0340 <0.010 <0.0100 0.0200 0.0340 0.0216 0.00760

Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0110 <0.020 <0.016 0.0330 <0.010 <0.0100 0.0110 0.0330 0.0150 0.0102

Chrysene mg/kg 0.0571 0.862 0.0870 0.143 0.0880 0.117 0.0250 0.0250 0.0880 0.143 0.0920 0.0415

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 0.00690 0.0110 <0.0080 0.0139 <0.0050 <0.00500 0.00690 0.0139 0.00855 0.00314

Fluoranthene mg/kg 0.111 2.355 0.0380 0.0530 0.0320 0.0790 <0.010 <0.0100 0.0380 0.0790 0.0424 0.0191

Fluorene mg/kg 0.021 0.144 0.0260 0.0540 0.0360 0.0200 <0.010 <0.0100 0.0260 0.0540 0.0292 0.0137

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0250 0.0270 <0.016 0.0560 <0.010 <0.0100 0.0250 0.0560 0.0256 0.0134

1-Methylnaphthalene mg/kg - - 0.236 0.275 0.236 0.215 0.0550 0.0550 0.236 0.275 0.203 0.0808

2-Methylnaphthalene mg/kg 0.0202 0.201 0.347 0.393 0.344 0.311 0.0810 0.0810 0.344 0.393 0.295 0.116

Naphthalene mg/kg 0.0346 0.391 0.133 0.151 0.134 0.118 0.0290 0.0290 0.133 0.151 0.113 0.0456

Perylene mg/kg - - <0.010 <0.020 <0.016 0.0230 <0.010 <0.0100 <0.0160 0.0230 0.0126 -

Phenanthrene mg/kg 0.0419 0.515 0.285 0.402 0.286 0.267 0.0750 0.0750 0.285 0.402 0.263 0.111

Pyrene mg/kg 0.053 0.875 0.0380 0.0570 0.0340 0.0680 0.0100 0.0100 0.0380 0.0680 0.0414 0.0211

Quinoline mg/kg - - <0.010 <0.020 <0.016 <0.010 <0.010 <0.0100 <0.0100 <0.0200 <0.0100 -

Acenaphthene d10 % - - 86.0 85.9 86.4 80.2 81.4 80.2 85.9 86.4 84.0 2.77

Chrysene d12 % - - 101.5 99.4 97.9 89.3 89.9 89.3 97.9 102 95.6 5.31

Naphthalene d8 % - - 78.6 78.7 79.9 74.2 76.3 74.2 78.6 79.9 77.5 2.15

Phenanthrene d10 % - - 91.4 89.5 89.1 82.3 83.9 82.3 89.1 91.4 87.2 3.69

B(a)P Total Potency Equivalent mg/kg - - 0.0510 0.0670 0.0320 0.120 <0.020 <0.0200 0.0510 0.120 0.0580 0.0348

IACR (CCME) mg/kg - - 0.680 0.910 0.520 1.51 0.150 0.150 0.680 1.51 0.754 0.476

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Notes: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

8-Sep-18 8-Sep-18 8-Sep-18

Moisture % - - 91.8 96.0 94.6 91.8 94.6 96.0 94.1 2.14

pH (1:2 soil:water) pH units - - 7.26 - - 7.26 7.26 7.26 7.26 -

% Gravel (>2mm) % - - 2.30 - <1.0 <1.00 1.65 2.30 1.65 -

% Sand (2.0mm - 0.063mm) % - - 75.0 - 7.20 7.20 41.1 75.0 41.1 47.9

% Sand (2.00mm - 1.00mm) % - - 2.40 - <1.0 <1.00 1.70 2.40 1.70 -

% Sand (1.00mm - 0.50mm) % - - 7.00 - <1.0 <1.00 4.00 7.00 4.00 -

% Sand (0.50mm - 0.25mm) % - - 26.9 - 1.30 1.30 14.1 26.9 14.1 18.1

% Sand (0.25mm - 0.125mm) % - - 26.8 - 2.10 2.10 14.4 26.8 14.4 17.5

% Sand (0.125mm - 0.063mm) % - - 11.9 - 1.80 1.80 6.85 11.9 6.85 7.14

% Silt (0.063mm - 0.004mm) % - - 20.2 - 86.8 20.2 53.5 86.8 53.5 47.1

% Silt (0.063mm - 0.0312mm) % - - 10.1 - 41.5 10.1 25.8 41.5 25.8 22.2

% Silt (0.0312mm - 0.004mm) % - - 10.1 - 45.3 10.1 27.7 45.3 27.7 24.9

% Clay (<4μm) % - - 2.60 - 7.70 2.60 5.15 7.70 5.15 3.61

Texture - - - Loamy sand - Silt - - - - -

Organic
Carbon

Total Organic Carbon % - - 4.00 - 10.2 4.00 7.10 10.2 7.10 4.38

Aluminum (Al) mg/kg - - 5,280 1,890 4,850 1,890 4,850 5,280 4,010 1,850

Antimony (Sb) mg/kg - - 0.470 0.170 0.570 0.170 0.470 0.570 0.403 0.208

Arsenic (As) mg/kg 5.9 17 7.06 3.74 6.72 3.74 6.72 7.06 5.84 1.83

Barium (Ba) mg/kg - - 63.0 244 66.2 63.0 66.2 244 124 104

Beryllium (Be) mg/kg - - 0.560 0.290 0.620 0.290 0.560 0.620 0.490 0.176

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 10.4 <5.0 11.8 <5.00 10.4 11.8 9.07 0.933

Cadmium (Cd) mg/kg 0.6 3.5 0.564 0.402 0.766 0.402 0.564 0.766 0.577 0.182

Calcium (Ca) mg/kg - - 191,000 211,000 164,000 164,000 191,000 211,000 189,000 23,600

Chromium (Cr) mg/kg 37.3 90 23.3 59.7 13.8 13.8 23.3 59.7 32.3 24.2

Cobalt (Co) mg/kg - - 2.55 2.26 2.29 2.26 2.29 2.55 2.37 0.159

Copper (Cu) mg/kg 35.7 197 5.42 3.70 6.00 3.70 5.42 6.00 5.04 1.20

Iron (Fe) mg/kg 21,200 43,766 6,890 3,740 6,310 3,740 6,310 6,890 5,650 1,680

Lead (Pb) mg/kg 35 91 4.41 1.77 4.45 1.77 4.41 4.45 3.54 1.54

Lithium (Li) mg/kg - - 5.80 <2.0 5.40 <2.00 5.40 5.80 4.40 0.267

Magnesium (Mg) mg/kg - - 21,700 13,200 15,300 13,200 15,300 21,700 16,700 4,430

Manganese (Mn) mg/kg 460 1,100 131 400 138 131 138 400 223 153

Mercury (Hg) mg/kg 0.17 0.486 0.0248 0.00910 0.0254 0.00910 0.0248 0.0254 0.0198 0.00924

Molybdenum (Mo) mg/kg - - 0.980 1.51 0.870 0.870 0.980 1.51 1.12 0.342

Nickel (Ni) mg/kg 16 75 17.8 28.2 19.7 17.8 19.7 28.2 21.9 5.54

Phosphorus (P) mg/kg - - 963 796 1,220 796 963 1,220 993 214

Potassium (K) mg/kg - - 1,670 750 1,590 750 1,590 1,670 1,340 510

Selenium (Se) mg/kg 2 2 0.820 0.740 2.20 0.740 0.820 2.20 1.25 0.821

Silver (Ag) mg/kg 0.5 - 0.140 <0.10 0.140 <0.100 0.140 0.140 0.127 -

Sodium (Na) mg/kg - - 140 126 160 126 140 160 142 17.1

Strontium (Sr) mg/kg - - 180 307 164 164 180 307 217 78.4

Sulfur (S) mg/kg - - <1000 <1000 1,400 <1,000 <1,000 1,400 1,130 -

Thallium (Tl) mg/kg - - 0.749 0.291 0.877 0.291 0.749 0.877 0.639 0.308

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 23.9 12.9 32.9 12.9 23.9 32.9 23.2 10.0

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.820 0.683 0.943 0.683 0.820 0.943 0.815 0.130

Vanadium (V) mg/kg - - 24.7 10.4 21.9 10.4 21.9 24.7 19.0 7.58

Zinc (Zn) mg/kg 123 315 86.4 49.1 148 49.1 86.4 148 94.5 49.9

Zirconium (Zr) mg/kg - - <1.0 <1.0 1.00 <1.00 <1.00 1.00 1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.025 <0.060 <0.045 <0.0250 <0.0450 <0.0600 <0.0250 -

Acenaphthylene mg/kg 0.0059 0.128 <0.025 <0.060 <0.045 <0.0250 <0.0450 <0.0600 <0.0250 -

Acridine mg/kg - - <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Anthracene mg/kg 0.0469 0.245 <0.020 <0.048 <0.036 <0.0200 <0.0360 <0.0480 <0.0200 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Benzo(b&j)fluoranthene mg/kg - - <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Benzo(e)pyrene mg/kg - - 0.0520 <0.12 <0.090 0.0520 0.0520 <0.120 0.0520 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Chrysene mg/kg 0.0571 0.862 0.123 <0.12 0.0910 0.0910 0.0910 0.123 0.102 0.0213

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.025 <0.060 <0.045 <0.0250 <0.0450 <0.0600 <0.0250 -

Fluoranthene mg/kg 0.111 2.355 <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Fluorene mg/kg 0.021 0.144 <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

1-Methylnaphthalene mg/kg - - 0.183 0.280 0.172 0.172 0.183 0.280 0.212 0.0594

2-Methylnaphthalene mg/kg 0.0202 0.201 0.238 0.440 0.217 0.217 0.238 0.440 0.298 0.123

Naphthalene mg/kg 0.0346 0.391 0.102 <0.12 <0.090 <0.0900 0.0960 <0.120 0.0960 -

Perylene mg/kg - - <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Phenanthrene mg/kg 0.0419 0.515 0.227 0.210 0.173 0.173 0.210 0.227 0.203 0.0276

Pyrene mg/kg 0.053 0.875 <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Quinoline mg/kg - - <0.050 <0.12 <0.090 <0.0500 <0.0900 <0.120 <0.0500 -

Acenaphthene d10 % - - 90.8 79.5 85.4 79.5 85.4 90.8 85.2 5.65

Chrysene d12 % - - 104 96.1 99.7 96.1 99.7 104 100 4.06

Naphthalene d8 % - - 81.2 69.8 77.4 69.8 77.4 81.2 76.1 5.80

Phenanthrene d10 % - - 94.3 81.5 86.4 81.5 86.4 94.3 87.4 6.46

B(a)P Total Potency Equivalent mg/kg - - 0.0490 <0.12 0.0870 0.0490 0.0680 <0.120 0.0680 0.0329

IACR (CCME) mg/kg - - 0.580 <1.3 0.980 0.580 0.780 <1.30 0.780 0.346

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

13-Sep-18 7-Sep-18 7-Sep-18 7-Sep-18

Moisture % - - 69.6 89.5 87.1 74.5 74.5 87.1 89.5 83.7 8.06

pH (1:2 soil:water) pH units - - 7.10 7.53 7.42 7.36 7.36 7.42 7.53 7.44 0.0862

% Gravel (>2mm) % - - 3.40 19.3 <1.0 <1.0 <1.00 <1.00 19.3 7.10 -

% Sand (2.0mm - 0.063mm) % - - 76.4 19.6 17.0 49.6 17.0 19.6 49.6 28.7 18.1

% Sand (2.00mm - 1.00mm) % - - 1.60 4.70 3.00 <1.0 <1.00 3.00 4.70 2.90 1.13

% Sand (1.00mm - 0.50mm) % - - 13.0 1.80 2.30 2.60 1.80 2.30 2.60 2.23 0.404

% Sand (0.50mm - 0.25mm) % - - 39.5 2.10 1.10 9.10 1.10 2.10 9.10 4.10 4.36

% Sand (0.25mm - 0.125mm) % - - 16.9 3.80 1.50 16.5 1.50 3.80 16.5 7.27 8.08

% Sand (0.125mm - 0.063mm) % - - 5.40 7.20 9.10 20.4 7.20 9.10 20.4 12.2 7.14

% Silt (0.063mm - 0.004mm) % - - 17.6 55.6 75.7 46.1 46.1 55.6 75.7 59.1 15.1

% Silt (0.063mm - 0.0312mm) % - - 7.60 25.4 35.3 23.0 23.0 25.4 35.3 27.9 6.52

% Silt (0.0312mm - 0.004mm) % - - 10.0 30.2 40.4 23.1 23.1 30.2 40.4 31.2 8.70

% Clay (<4μm) % - - 2.50 5.60 6.80 4.20 4.20 5.60 6.80 5.53 1.30

Texture - - -
Loamy 
sand

Silt loam Silt loam Sandy loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 3.65 7.18 7.40 6.01 6.01 7.18 7.40 6.86 0.747

Aluminum (Al) mg/kg - - 8,260 8,110 7,140 8,030 7,140 8,030 8,110 7,760 538

Antimony (Sb) mg/kg - - <0.10 0.400 0.430 0.420 0.400 0.420 0.430 0.417 0.0153

Arsenic (As) mg/kg 5.9 17 6.53 5.04 5.57 6.14 5.04 5.57 6.14 5.58 0.550

Barium (Ba) mg/kg - - 306 151 151 167 151 151 167 156 9.24

Beryllium (Be) mg/kg - - 0.780 0.550 0.540 0.530 0.530 0.540 0.550 0.540 0.0100

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - <5.0 10.8 6.50 6.30 6.30 6.50 10.8 7.87 2.54

Cadmium (Cd) mg/kg 0.6 3.5 2.51 0.626 0.585 0.665 0.585 0.626 0.665 0.625 0.0400

Calcium (Ca) mg/kg - - 5,650 75,800 47,100 32,200 32,200 47,100 75,800 51,700 22,200

Chromium (Cr) mg/kg 37.3 90 15.4 71.1 23.1 14.6 14.6 23.1 71.1 36.3 30.5

Cobalt (Co) mg/kg - - 7.07 4.75 5.55 5.78 4.75 5.55 5.78 5.36 0.541

Copper (Cu) mg/kg 35.7 197 18.5 11.3 11.0 13.8 11.0 11.3 13.8 12.0 1.54

Iron (Fe) mg/kg 21,200 43,766 14,000 24,300 16,000 18,800 16,000 18,800 24,300 19,700 4,220

Lead (Pb) mg/kg 35 91 10.3 8.46 9.49 10.0 8.46 9.49 10.0 9.32 0.784

Lithium (Li) mg/kg - - 10.2 10.8 10.0 10.6 10.0 10.6 10.8 10.5 0.416

Magnesium (Mg) mg/kg - - 2,090 19,600 12,800 9,950 9,950 12,800 19,600 14,100 4,960

Manganese (Mn) mg/kg 460 1,100 378 407 253 232 232 253 407 297 95.6

Mercury (Hg) mg/kg 0.17 0.486 0.0482 0.0248 0.0199 0.0310 0.0199 0.0248 0.0310 0.0252 0.00556

Molybdenum (Mo) mg/kg - - 1.17 2.66 1.50 1.30 1.30 1.50 2.66 1.82 0.734

Nickel (Ni) mg/kg 16 75 27.8 34.9 20.1 18.6 18.6 20.1 34.9 24.5 9.01

Phosphorus (P) mg/kg - - 1,240 1,140 1,140 1,130 1,130 1,140 1,140 1,140 5.77

Potassium (K) mg/kg - - 1,330 1,760 1,390 1,430 1,390 1,430 1,760 1,530 203

Selenium (Se) mg/kg 2 2 0.780 1.15 0.890 1.04 0.890 1.04 1.15 1.03 0.131

Silver (Ag) mg/kg 0.5 - 0.270 0.110 <0.10 0.110 <0.100 0.110 0.110 0.107 -

Sodium (Na) mg/kg - - <50 100 77.0 84.0 77.0 84.0 100 87.0 11.8

Strontium (Sr) mg/kg - - 49.7 82.7 56.4 49.7 49.7 56.4 82.7 62.9 17.4

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.227 0.195 0.216 0.187 0.187 0.195 0.216 0.199 0.0150

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 17.7 15.4 8.50 9.90 8.50 9.90 15.4 11.3 3.65

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.49 0.714 0.724 0.644 0.644 0.714 0.724 0.694 0.0436

Vanadium (V) mg/kg - - 44.2 21.4 20.2 21.0 20.2 21.0 21.4 20.9 0.611

Zinc (Zn) mg/kg 123 315 119 73.5 86.7 94.9 73.5 86.7 94.9 85.0 10.8

Zirconium (Zr) mg/kg - - 2.80 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0075 <0.023 <0.017 <0.0090 <0.00900 <0.0170 <0.0230 <0.00900 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0075 <0.023 <0.017 <0.0090 <0.00900 <0.0170 <0.0230 <0.00900 -

Acridine mg/kg - - <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Anthracene mg/kg 0.0469 0.245 <0.0060 <0.018 <0.014 <0.0072 <0.00720 <0.0140 <0.0180 <0.00720 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Benzo(b&j)fluoranthene mg/kg - - <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Benzo(e)pyrene mg/kg - - <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Chrysene mg/kg 0.0571 0.862 0.0370 <0.045 0.0460 0.0320 0.0320 0.0320 0.0460 0.0367 0.00933

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0075 <0.023 <0.017 <0.0090 <0.00900 <0.0170 <0.0230 <0.00900 -

Fluoranthene mg/kg 0.111 2.355 <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Fluorene mg/kg 0.021 0.144 <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

1-Methylnaphthalene mg/kg - - 0.0890 0.0510 0.0500 0.0200 0.0200 0.0500 0.0510 0.0403 0.0176

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0890 0.0870 0.0830 0.0400 0.0400 0.0830 0.0870 0.0700 0.0261

Naphthalene mg/kg 0.0346 0.391 0.0370 <0.045 0.0370 <0.018 <0.0180 0.0275 <0.0450 0.0275 -

Perylene mg/kg - - <0.010 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Phenanthrene mg/kg 0.0419 0.515 0.113 0.0770 0.0940 0.0470 0.0470 0.0770 0.0940 0.0727 0.0238

Pyrene mg/kg 0.053 0.875 <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Quinoline mg/kg - - <0.015 <0.045 <0.034 <0.018 <0.0180 <0.0340 <0.0450 <0.0180 -

Acenaphthene d10 % - - 74.4 74.5 79.6 79.8 74.5 79.6 79.8 78.0 3.00

Chrysene d12 % - - 87.6 87.7 96.1 88.1 87.7 88.1 96.1 90.6 4.74

Naphthalene d8 % - - 74.2 71.6 77.5 77.4 71.6 77.4 77.5 75.5 3.38

Phenanthrene d10 % - - 82.0 77.4 84.6 80.5 77.4 80.5 84.6 80.8 3.61

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.043 <0.033 <0.020 <0.0200 <0.0330 <0.0430 <0.0200 -

IACR (CCME) mg/kg - - 0.170 <0.48 0.380 0.200 0.200 0.290 <0.480 0.290 0.156

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

10-Sep-18 10-Sep-18 10-Sep-18

Moisture % - - 83.0 87.9 76.7 76.7 83.0 87.9 82.5 5.61

pH (1:2 soil:water) pH units - - 7.13 7.37 7.41 7.13 7.37 7.41 7.30 0.151

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 46.7 33.7 40.5 33.7 40.5 46.7 40.3 6.50

% Sand (2.00mm - 1.00mm) % - - 3.50 5.70 <1.0 <1.00 3.50 5.70 3.40 1.47

% Sand (1.00mm - 0.50mm) % - - 6.80 8.80 <1.0 <1.00 6.80 8.80 5.53 1.33

% Sand (0.50mm - 0.25mm) % - - 14.9 12.0 7.30 7.30 12.0 14.9 11.4 3.84

% Sand (0.25mm - 0.125mm) % - - 15.4 5.20 19.0 5.20 15.4 19.0 13.2 7.16

% Sand (0.125mm - 0.063mm) % - - 6.10 2.00 12.2 2.00 6.10 12.2 6.77 5.13

% Silt (0.063mm - 0.004mm) % - - 45.0 56.6 55.0 45.0 55.0 56.6 52.2 6.29

% Silt (0.063mm - 0.0312mm) % - - 19.3 23.7 26.5 19.3 23.7 26.5 23.2 3.63

% Silt (0.0312mm - 0.004mm) % - - 25.7 32.9 28.5 25.7 28.5 32.9 29.0 3.63

% Clay (<4μm) % - - 8.20 8.90 5.40 5.40 8.20 8.90 7.50 1.85

Texture - - - Sandy loam Silt loam Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 4.44 6.25 2.35 2.35 4.44 6.25 4.35 1.95

Aluminum (Al) mg/kg - - 11,500 9,550 10,700 9,550 10,700 11,500 10,600 980

Antimony (Sb) mg/kg - - 0.610 0.500 0.640 0.500 0.610 0.640 0.583 0.0737

Arsenic (As) mg/kg 5.9 17 10.5 9.29 10.4 9.29 10.4 10.5 10.1 0.672

Barium (Ba) mg/kg - - 142 119 152 119 142 152 138 16.9

Beryllium (Be) mg/kg - - 0.690 0.640 0.750 0.640 0.690 0.750 0.693 0.0551

Bismuth (Bi) mg/kg - - <0.20 <0.20 0.220 <0.200 <0.200 0.220 0.207 -

Boron (B) mg/kg - - 7.70 6.90 7.50 6.90 7.50 7.70 7.37 0.416

Cadmium (Cd) mg/kg 0.6 3.5 1.29 1.24 1.46 1.24 1.29 1.46 1.33 0.115

Calcium (Ca) mg/kg - - 13,000 28,800 14,500 13,000 14,500 28,800 18,800 8,720

Chromium (Cr) mg/kg 37.3 90 16.5 14.4 15.8 14.4 15.8 16.5 15.6 1.07

Cobalt (Co) mg/kg - - 7.99 7.38 8.52 7.38 7.99 8.52 7.96 0.570

Copper (Cu) mg/kg 35.7 197 25.3 22.6 26.9 22.6 25.3 26.9 24.9 2.17

Iron (Fe) mg/kg 21,200 43,766 21,500 19,500 21,100 19,500 21,100 21,500 20,700 1,060

Lead (Pb) mg/kg 35 91 17.0 14.2 17.9 14.2 17.0 17.9 16.4 1.93

Lithium (Li) mg/kg - - 15.7 13.4 15.8 13.4 15.7 15.8 15.0 1.36

Magnesium (Mg) mg/kg - - 6,010 8,330 6,050 6,010 6,050 8,330 6,800 1,330

Manganese (Mn) mg/kg 460 1,100 501 636 554 501 554 636 564 68.0

Mercury (Hg) mg/kg 0.17 0.486 0.0388 0.0364 0.0430 0.0364 0.0388 0.0430 0.0394 0.00334

Molybdenum (Mo) mg/kg - - 5.13 3.83 5.52 3.83 5.13 5.52 4.83 0.885

Nickel (Ni) mg/kg 16 75 30.5 27.3 32.1 27.3 30.5 32.1 30.0 2.44

Phosphorus (P) mg/kg - - 1,310 1,110 1,340 1,110 1,310 1,340 1,250 125

Potassium (K) mg/kg - - 2,070 1,710 1,780 1,710 1,780 2,070 1,850 191

Selenium (Se) mg/kg 2 2 0.960 0.980 1.17 0.960 0.980 1.17 1.04 0.116

Silver (Ag) mg/kg 0.5 - 0.130 0.130 0.160 0.130 0.130 0.160 0.140 0.0173

Sodium (Na) mg/kg - - 73.0 71.0 67.0 67.0 71.0 73.0 70.3 3.06

Strontium (Sr) mg/kg - - 41.1 49.7 45.8 41.1 45.8 49.7 45.5 4.31

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.612 0.553 0.699 0.553 0.612 0.699 0.621 0.0734

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 10.6 9.50 9.10 9.10 9.50 10.6 9.73 0.777

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.787 0.676 0.865 0.676 0.787 0.865 0.776 0.0950

Vanadium (V) mg/kg - - 30.2 24.6 29.0 24.6 29.0 30.2 27.9 2.95

Zinc (Zn) mg/kg 123 315 135 113 136 113 135 136 128 13.0

Zirconium (Zr) mg/kg - - <1.0 <1.0 1.00 <1.00 <1.00 1.00 1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.014 <0.019 <0.010 <0.0100 <0.0140 <0.0190 <0.0100 -

Acenaphthylene mg/kg 0.0059 0.128 <0.014 <0.019 <0.010 <0.0100 <0.0140 <0.0190 <0.0100 -

Acridine mg/kg - - <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Anthracene mg/kg 0.0469 0.245 <0.011 <0.015 <0.0080 <0.00800 <0.0110 <0.0150 <0.00800 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Benzo(b&j)fluoranthene mg/kg - - <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Benzo(e)pyrene mg/kg - - <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Chrysene mg/kg 0.0571 0.862 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.014 <0.019 <0.010 <0.0100 <0.0140 <0.0190 <0.0100 -

Fluoranthene mg/kg 0.111 2.355 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Fluorene mg/kg 0.021 0.144 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

1-Methylnaphthalene mg/kg - - <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

2-Methylnaphthalene mg/kg 0.0202 0.201 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Naphthalene mg/kg 0.0346 0.391 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Perylene mg/kg - - <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Phenanthrene mg/kg 0.0419 0.515 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Pyrene mg/kg 0.053 0.875 <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Quinoline mg/kg - - <0.027 <0.038 <0.020 <0.0200 <0.0270 <0.0380 <0.0200 -

Acenaphthene d10 % - - 71.6 70.8 66.3 66.3 70.8 71.6 69.6 2.86

Chrysene d12 % - - 88.3 86.4 87.4 86.4 87.4 88.3 87.4 0.950

Naphthalene d8 % - - 71.7 71.4 66.5 66.5 71.4 71.7 69.9 2.92

Phenanthrene d10 % - - 81.4 76.4 75.8 75.8 76.4 81.4 77.9 3.07

B(a)P Total Potency Equivalent mg/kg - - <0.026 <0.036 <0.020 <0.0200 <0.0260 <0.0360 <0.0200 -

IACR (CCME) mg/kg - - <0.29 <0.41 <0.21 <0.210 <0.290 <0.410 <0.210 -

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

8-Sep-18 8-Sep-18 8-Sep-18 9-Sep-18 9-Sep-18

Moisture % - - 86.3 85.8 86.9 90.3 89.3 85.8 86.9 90.3 87.7 1.97

pH (1:2 soil:water) pH units - - 7.65 7.69 7.75 7.78 7.53 7.53 7.69 7.78 7.68 0.0980

% Gravel (>2mm) % - - 1.00 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 1.00 1.00 -

% Sand (2.0mm - 0.063mm) % - - 5.80 8.10 6.70 9.30 9.40 5.80 8.10 9.40 7.86 1.59

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (1.00mm - 0.50mm) % - - <1.0 1.50 1.10 1.30 1.20 <1.00 1.20 1.50 1.22 0.173

% Sand (0.50mm - 0.25mm) % - - <1.0 1.30 1.30 2.00 1.90 <1.00 1.30 2.00 1.50 0.370

% Sand (0.25mm - 0.125mm) % - - <1.0 1.60 1.40 2.10 2.50 <1.00 1.60 2.50 1.72 0.501

% Sand (0.125mm - 0.063mm) % - - 1.80 2.70 1.90 2.90 2.80 1.80 2.70 2.90 2.42 0.526

% Silt (0.063mm - 0.004mm) % - - 77.7 76.7 76.6 78.3 77.3 76.6 77.3 78.3 77.3 0.709

% Silt (0.063mm - 0.0312mm) % - - 29.7 30.9 30.0 31.3 31.5 29.7 30.9 31.5 30.7 0.795

% Silt (0.0312mm - 0.004mm) % - - 48.0 45.8 46.6 47.0 45.8 45.8 46.6 48.0 46.6 0.921

% Clay (<4μm) % - - 17.0 15.3 16.5 12.7 13.5 12.7 15.3 17.0 15.0 1.86

Texture - - - Silt loam Silt loam / Silt Silt loam Silt Silt - - - - -

Organic
Carbon

Total Organic Carbon % - - 11.2 11.1 10.7 9.80 11.1 9.80 11.1 11.2 10.8 0.581

Aluminum (Al) mg/kg - - 10,100 5,140 8,840 8,970 8,080 5,140 8,840 10,100 8,230 1,870

Antimony (Sb) mg/kg - - 0.670 0.410 0.620 0.590 0.620 0.410 0.620 0.670 0.582 0.100

Arsenic (As) mg/kg 5.9 17 6.36 5.16 5.86 7.91 5.81 5.16 5.86 7.91 6.22 1.04

Barium (Ba) mg/kg - - 226 142 204 216 195 142 204 226 197 32.7

Beryllium (Be) mg/kg - - 0.750 0.490 0.700 0.630 0.610 0.490 0.630 0.750 0.636 0.0989

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 12.8 <5.0 11.9 10.8 10.3 <5.00 10.8 12.8 10.2 1.13

Cadmium (Cd) mg/kg 0.6 3.5 1.82 1.32 1.71 1.63 1.85 1.32 1.71 1.85 1.67 0.212

Calcium (Ca) mg/kg - - 57,900 92,400 58,700 51,100 60,500 51,100 58,700 92,400 64,100 16,200

Chromium (Cr) mg/kg 37.3 90 18.3 30.5 24.8 16.9 15.2 15.2 18.3 30.5 21.1 6.37

Cobalt (Co) mg/kg - - 7.99 5.58 6.74 6.53 6.94 5.58 6.74 7.99 6.76 0.865

Copper (Cu) mg/kg 35.7 197 18.3 12.8 16.6 16.8 16.0 12.8 16.6 18.3 16.1 2.03

Iron (Fe) mg/kg 21,200 43,766 17,400 14,900 15,400 20,800 14,500 14,500 15,400 20,800 16,600 2,600

Lead (Pb) mg/kg 35 91 10.4 7.16 9.98 8.94 8.80 7.16 8.94 10.4 9.06 1.26

Lithium (Li) mg/kg - - 10.0 5.80 8.40 7.40 7.20 5.80 7.40 10.0 7.76 1.56

Magnesium (Mg) mg/kg - - 7,940 14,100 9,100 7,900 7,630 7,630 7,940 14,100 9,330 2,720

Manganese (Mn) mg/kg 460 1,100 2,170 1,530 1,760 1,420 1,670 1,420 1,670 2,170 1,710 288

Mercury (Hg) mg/kg 0.17 0.486 0.0653 0.0414 0.0670 0.0590 0.0613 0.0414 0.0613 0.0670 0.0588 0.0102

Molybdenum (Mo) mg/kg - - 1.75 1.80 1.93 1.56 1.64 1.56 1.75 1.93 1.74 0.143

Nickel (Ni) mg/kg 16 75 40.2 35.0 38.5 33.9 36.6 33.9 36.6 40.2 36.8 2.56

Phosphorus (P) mg/kg - - 1,610 1,170 1,480 1,630 1,450 1,170 1,480 1,630 1,470 184

Potassium (K) mg/kg - - 2,640 1,130 2,320 2,430 2,160 1,130 2,320 2,640 2,140 589

Selenium (Se) mg/kg 2 2 23.4 10.6 22.0 15.5 17.5 10.6 17.5 23.4 17.8 5.15

Silver (Ag) mg/kg 0.5 - 0.220 0.140 0.220 0.190 0.190 0.140 0.190 0.220 0.192 0.0327

Sodium (Na) mg/kg - - 111 81.0 114 94.0 96.0 81.0 96.0 114 99.2 13.5

Strontium (Sr) mg/kg - - 61.6 67.1 61.2 54.0 56.1 54.0 61.2 67.1 60.0 5.14

Sulfur (S) mg/kg - - 1,200 <1000 1,100 <1000 1,100 <1,000 1,100 1,200 1,080 49.0

Thallium (Tl) mg/kg - - 0.358 0.203 0.349 0.312 0.323 0.203 0.323 0.358 0.309 0.0621

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 18.3 4.50 15.0 17.2 15.3 4.50 15.3 18.3 14.1 5.51

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.09 0.791 1.03 0.871 1.04 0.791 1.03 1.09 0.964 0.127

Vanadium (V) mg/kg - - 32.8 17.3 28.9 31.0 26.5 17.3 28.9 32.8 27.3 6.07

Zinc (Zn) mg/kg 123 315 149 106 133 130 128 106 130 149 129 15.4

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.058 <0.047 <0.039 <0.040 <0.052 <0.0390 <0.0470 <0.0580 <0.0390 -

Acenaphthylene mg/kg 0.0059 0.128 <0.017 <0.016 <0.018 <0.024 <0.021 <0.0160 <0.0180 <0.0240 <0.0160 -

Acridine mg/kg - - <0.033 <0.032 <0.035 <0.048 0.115 <0.0320 <0.0350 0.115 0.0486 -

Anthracene mg/kg 0.0469 0.245 <0.013 <0.013 <0.014 <0.019 <0.016 <0.0130 <0.0140 <0.0190 <0.0130 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0440 0.0380 <0.035 <0.048 <0.041 <0.0350 0.0380 <0.0480 0.0384 0.00411

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.033 <0.032 <0.035 <0.048 <0.041 <0.0320 <0.0350 <0.0480 <0.0320 -

Benzo(b&j)fluoranthene mg/kg - - 0.117 0.0990 0.0820 0.0840 0.112 0.0820 0.0990 0.117 0.0988 0.0159

Benzo(e)pyrene mg/kg - - 0.113 0.0960 0.0740 0.0810 0.106 0.0740 0.0960 0.113 0.0940 0.0164

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0400 0.0350 <0.035 <0.048 <0.041 <0.0350 0.0350 <0.0480 0.0367 0.00430

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.033 <0.032 <0.035 <0.048 <0.041 <0.0320 <0.0350 <0.0480 <0.0320 -

Chrysene mg/kg 0.0571 0.862 0.299 0.240 0.207 0.227 0.272 0.207 0.240 0.299 0.249 0.0366

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.021 <0.019 <0.018 <0.024 <0.021 <0.0180 <0.0210 <0.0240 <0.0180 -

Fluoranthene mg/kg 0.111 2.355 0.0470 0.0380 0.0360 <0.048 <0.041 0.0360 0.0380 <0.0480 0.0395 0.00610

Fluorene mg/kg 0.021 0.144 0.175 0.145 0.117 0.115 0.146 0.115 0.145 0.175 0.140 0.0247

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.033 <0.032 <0.035 <0.048 <0.041 <0.0320 <0.0350 <0.0480 <0.0320 -

1-Methylnaphthalene mg/kg - - 0.334 0.263 0.234 0.235 0.290 0.234 0.263 0.334 0.271 0.0420

2-Methylnaphthalene mg/kg 0.0202 0.201 0.657 0.512 0.442 0.453 0.567 0.442 0.512 0.657 0.526 0.0886

Naphthalene mg/kg 0.0346 0.391 0.169 0.129 0.115 0.123 0.145 0.115 0.129 0.169 0.136 0.0214

Perylene mg/kg - - <0.033 <0.032 <0.035 <0.048 <0.041 <0.0320 <0.0350 <0.0480 <0.0320 -

Phenanthrene mg/kg 0.0419 0.515 0.970 0.775 0.630 0.656 0.800 0.630 0.775 0.970 0.766 0.136

Pyrene mg/kg 0.053 0.875 0.0750 0.0620 0.0500 0.0530 0.0620 0.0500 0.0620 0.0750 0.0604 0.00976

Quinoline mg/kg - - <0.033 <0.032 <0.035 <0.048 <0.041 <0.0320 <0.0350 <0.0480 <0.0320 -

Acenaphthene d10 % - - 67.7 61.9 66.8 69.7 65.6 61.9 66.8 69.7 66.3 2.90

Chrysene d12 % - - 77.8 76.8 75.5 79.1 73.9 73.9 76.8 79.1 76.6 2.01

Naphthalene d8 % - - 64.0 58.6 64.0 66.8 63.8 58.6 64.0 66.8 63.4 2.98

Phenanthrene d10 % - - 79.0 76.4 78.0 78.1 74.9 74.9 78.0 79.0 77.3 1.63

B(a)P Total Potency Equivalent mg/kg - - 0.0500 0.0450 0.0420 0.0540 0.0510 0.0420 0.0500 0.0540 0.0484 0.00483

IACR (CCME) mg/kg - - 1.21 1.04 0.870 0.990 1.13 0.870 1.04 1.21 1.05 0.130

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

12-Sep-18 12-Sep-18 12-Sep-18 12-Sep-18 12-Sep-18

Moisture % - - 41.2 62.2 63.4 55.8 50.0 41.2 55.8 63.4 54.5 9.18

pH (1:2 soil:water) pH units - - 8.06 7.70 7.77 7.89 7.82 7.70 7.82 8.06 7.85 0.137

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 42.6 10.5 11.8 23.0 15.7 10.5 15.7 42.6 20.7 13.2

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (1.00mm - 0.50mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (0.50mm - 0.25mm) % - - 2.70 <1.0 1.80 1.90 2.30 <1.00 1.90 2.70 1.94 0.407

% Sand (0.25mm - 0.125mm) % - - 16.4 3.20 3.30 8.80 5.20 3.20 5.20 16.4 7.38 5.53

% Sand (0.125mm - 0.063mm) % - - 21.5 4.30 4.70 10.3 6.20 4.30 6.20 21.5 9.40 7.17

% Silt (0.063mm - 0.004mm) % - - 55.7 85.1 83.5 73.6 79.1 55.7 79.1 85.1 75.4 11.9

% Silt (0.063mm - 0.0312mm) % - - 28.3 38.1 37.8 34.2 36.4 28.3 36.4 38.1 35.0 4.03

% Silt (0.0312mm - 0.004mm) % - - 27.4 47.0 45.7 39.4 42.7 27.4 42.7 47.0 40.4 7.86

% Clay (<4μm) % - - 3.40 6.90 5.60 5.10 5.40 3.40 5.40 6.90 5.28 1.26

Texture - - - Silt loam Silt Silt Silt loam Silt - - - - -

Organic
Carbon

Total Organic Carbon % - - 2.91 5.40 4.40 3.60 3.80 2.91 3.80 5.40 4.02 0.936

Aluminum (Al) mg/kg - - 6,020 6,600 6,910 5,640 7,050 5,640 6,600 7,050 6,440 599

Antimony (Sb) mg/kg - - 0.390 0.470 0.410 0.400 0.420 0.390 0.410 0.470 0.418 0.0311

Arsenic (As) mg/kg 5.9 17 4.92 5.62 5.31 4.88 5.39 4.88 5.31 5.62 5.22 0.317

Barium (Ba) mg/kg - - 107 126 163 116 134 107 126 163 129 21.5

Beryllium (Be) mg/kg - - 0.520 0.600 0.470 0.490 0.450 0.450 0.490 0.600 0.506 0.0586

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 10.2 11.4 10.9 16.2 10.9 10.2 10.9 16.2 11.9 2.43

Cadmium (Cd) mg/kg 0.6 3.5 0.725 1.14 1.05 0.846 0.879 0.725 0.879 1.14 0.928 0.166

Calcium (Ca) mg/kg - - 70,000 67,000 93,600 83,600 84,800 67,000 83,600 93,600 79,800 11,100

Chromium (Cr) mg/kg 37.3 90 15.8 18.0 19.7 15.8 18.7 15.8 18.0 19.7 17.6 1.75

Cobalt (Co) mg/kg - - 3.56 4.36 3.87 3.76 4.10 3.56 3.87 4.36 3.93 0.310

Copper (Cu) mg/kg 35.7 197 7.90 11.3 9.11 8.12 9.01 7.90 9.01 11.3 9.09 1.35

Iron (Fe) mg/kg 21,200 43,766 9,790 11,500 10,600 10,300 10,700 9,790 10,600 11,500 10,600 625

Lead (Pb) mg/kg 35 91 5.64 6.70 6.73 5.84 6.26 5.64 6.26 6.73 6.23 0.493

Lithium (Li) mg/kg - - 9.70 11.1 10.8 10.1 10.8 9.70 10.8 11.1 10.5 0.579

Magnesium (Mg) mg/kg - - 15,300 15,000 16,100 17,000 17,700 15,000 16,100 17,700 16,200 1,130

Manganese (Mn) mg/kg 460 1,100 380 464 480 440 482 380 464 482 449 42.2

Mercury (Hg) mg/kg 0.17 0.486 0.0481 0.0346 0.0252 0.0263 0.0229 0.0229 0.0263 0.0481 0.0314 0.0103

Molybdenum (Mo) mg/kg - - 1.22 1.34 1.29 1.24 1.24 1.22 1.24 1.34 1.27 0.0488

Nickel (Ni) mg/kg 16 75 15.1 20.3 19.8 16.8 18.5 15.1 18.5 20.3 18.1 2.16

Phosphorus (P) mg/kg - - 1,220 1,090 1,120 1,130 1,260 1,090 1,130 1,260 1,160 72.3

Potassium (K) mg/kg - - 1,720 1,790 2,140 1,530 2,100 1,530 1,790 2,140 1,860 259

Selenium (Se) mg/kg 2 2 0.940 2.71 2.44 1.96 2.89 0.940 2.44 2.89 2.19 0.781

Silver (Ag) mg/kg 0.5 - 0.120 0.170 0.150 0.130 0.140 0.120 0.140 0.170 0.142 0.0192

Sodium (Na) mg/kg - - 88.0 87.0 108 91.0 121 87.0 91.0 121 99.0 14.9

Strontium (Sr) mg/kg - - 87.7 92.1 102 92.8 100 87.7 92.8 102 94.9 5.93

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.205 0.241 0.258 0.197 0.231 0.197 0.231 0.258 0.226 0.0253

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 20.3 20.5 26.8 22.0 23.0 20.3 22.0 26.8 22.5 2.64

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.01 1.14 1.03 0.933 1.06 0.933 1.03 1.14 1.03 0.0753

Vanadium (V) mg/kg - - 28.3 30.6 29.6 25.5 30.1 25.5 29.6 30.6 28.8 2.04

Zinc (Zn) mg/kg 123 315 64.4 83.4 83.5 71.4 78.4 64.4 78.4 83.5 76.2 8.25

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 0.0120 <0.010 <0.010 <0.0100 <0.0100 0.0120 0.0104 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.010 0.0160 0.0240 0.0140 0.0160 <0.0100 0.0160 0.0240 0.0160 0.00428

Benzo(e)pyrene mg/kg - - <0.010 0.0150 0.0230 0.0140 0.0160 <0.0100 0.0150 0.0230 0.0156 0.00391

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0150 0.0320 0.0490 0.0300 0.0340 0.0150 0.0320 0.0490 0.0320 0.0121

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.010 <0.010 0.0110 <0.010 <0.010 <0.0100 <0.0100 0.0110 0.0102 -

Fluorene mg/kg 0.021 0.144 <0.010 0.0150 0.0320 0.0170 0.0190 <0.0100 0.0170 0.0320 0.0186 0.00736

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0310 0.0940 0.171 0.0980 0.104 0.0310 0.0980 0.171 0.0996 0.0496

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0420 0.137 0.267 0.143 0.161 0.0420 0.143 0.267 0.150 0.0801

Naphthalene mg/kg 0.0346 0.391 0.0130 0.0450 0.0730 0.0400 0.0440 0.0130 0.0440 0.0730 0.0430 0.0213

Perylene mg/kg - - 0.0180 0.0380 0.0210 0.0160 0.0160 0.0160 0.0180 0.0380 0.0218 0.00928

Phenanthrene mg/kg 0.0419 0.515 0.0360 0.103 0.174 0.0960 0.109 0.0360 0.103 0.174 0.104 0.0490

Pyrene mg/kg 0.053 0.875 <0.010 0.0100 0.0160 <0.010 0.0110 <0.0100 0.0100 0.0160 0.0114 0.00286

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 78.5 82.5 89.9 80.5 83.2 78.5 82.5 89.9 82.9 4.31

Chrysene d12 % - - 92.2 98.7 106 95.5 99.9 92.2 98.7 106 98.5 5.28

Naphthalene d8 % - - 80.1 82.9 89.9 80.5 87.1 80.1 82.9 89.9 84.1 4.27

Phenanthrene d10 % - - 86.0 92.4 102 90.9 95.0 86.0 92.4 102 93.2 5.81

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.0200 <0.0200 <0.0200 <0.0200 -

IACR (CCME) mg/kg - - <0.15 0.190 0.260 0.170 0.190 <0.150 0.190 0.260 0.192 0.0384

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

12-Oct-18 12-Oct-18 12-Oct-18 12-Oct-18 12-Oct-18

Moisture % - - 57.9 59.1 60.5 61.2 62.8 57.9 60.5 62.8 60.3 1.89

pH (1:2 soil:water) pH units - - 8.45 8.34 8.14 8.32 8.31 8.14 8.32 8.45 8.31 0.111

% Gravel (>2mm) % - - <1.0 11.6 1.10 22.7 <1.0 <1.00 1.10 22.7 7.48 10.5

% Sand (2.0mm - 0.063mm) % - - 26.3 53.2 21.3 29.0 29.7 21.3 29.0 53.2 31.9 12.4

% Sand (2.00mm - 1.00mm) % - - <1.0 9.00 1.60 6.50 <1.0 <1.00 1.60 9.00 3.82 3.81

% Sand (1.00mm - 0.50mm) % - - <1.0 12.8 2.10 3.60 1.20 <1.00 2.10 12.8 4.14 5.08

% Sand (0.50mm - 0.25mm) % - - 2.00 12.5 1.70 3.30 2.50 1.70 2.50 12.5 4.40 4.57

% Sand (0.25mm - 0.125mm) % - - 7.90 9.70 4.90 5.60 8.70 4.90 7.90 9.70 7.36 2.04

% Sand (0.125mm - 0.063mm) % - - 14.4 9.20 11.0 10.0 16.3 9.20 11.0 16.3 12.2 3.04

% Silt (0.063mm - 0.004mm) % - - 69.8 32.1 73.4 45.3 66.2 32.1 66.2 73.4 57.4 17.8

% Silt (0.063mm - 0.0312mm) % - - 31.3 14.0 33.7 20.7 30.0 14.0 30.0 33.7 25.9 8.30

% Silt (0.0312mm - 0.004mm) % - - 38.5 18.1 39.7 24.6 36.2 18.1 36.2 39.7 31.4 9.56

% Clay (<4μm) % - - 4.80 3.20 4.10 3.10 4.50 3.10 4.10 4.80 3.94 0.764

Texture - - - Silt loam Sandy loam Silt loam Silt loam Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 6.00 6.50 6.00 6.50 6.50 6.00 6.50 6.50 6.30 0.274

Aluminum (Al) mg/kg - - 1,040 2,300 1,670 1,860 965 965 1,670 2,300 1,570 564

Antimony (Sb) mg/kg - - 0.350 0.360 0.360 0.330 0.270 0.270 0.350 0.360 0.334 0.0378

Arsenic (As) mg/kg 5.9 17 1.18 2.74 1.76 2.23 1.04 1.04 1.76 2.74 1.79 0.713

Barium (Ba) mg/kg - - 154 170 160 151 118 118 154 170 151 19.6

Beryllium (Be) mg/kg - - 0.220 0.370 0.270 0.280 0.170 0.170 0.270 0.370 0.262 0.0746

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - <5.0 5.20 6.20 6.10 <5.0 <5.00 5.20 6.20 5.50 0.571

Cadmium (Cd) mg/kg 0.6 3.5 5.40 7.90 5.46 5.09 4.55 4.55 5.40 7.90 5.68 1.29

Calcium (Ca) mg/kg - - 311,000 257,000 310,000 270,000 256,000 256,000 270,000 311,000 281,000 27,700

Chromium (Cr) mg/kg 37.3 90 1.64 3.60 2.71 3.12 1.53 1.53 2.71 3.60 2.52 0.911

Cobalt (Co) mg/kg - - 306 252 318 288 240 240 288 318 281 33.8

Copper (Cu) mg/kg 35.7 197 3.48 5.74 4.32 4.80 3.02 3.02 4.32 5.74 4.27 1.08

Iron (Fe) mg/kg 21,200 43,766 1,600 3,790 2,180 2,950 1,320 1,320 2,180 3,790 2,370 1,010

Lead (Pb) mg/kg 35 91 1.38 3.55 1.87 2.69 1.18 1.18 1.87 3.55 2.13 0.983

Lithium (Li) mg/kg - - <2.0 3.40 3.10 3.20 2.30 <2.00 3.10 3.40 2.80 0.540

Magnesium (Mg) mg/kg - - 5,120 6,010 5,710 5,450 4,330 4,330 5,450 6,010 5,320 645

Manganese (Mn) mg/kg 460 1,100 2,400 1,770 2,440 2,130 2,020 1,770 2,130 2,440 2,150 278

Mercury (Hg) mg/kg 0.17 0.486 0.00630 0.0159 0.0125 0.0149 <0.0050 <0.00500 0.0125 0.0159 0.0109 0.00477

Molybdenum (Mo) mg/kg - - 0.690 0.950 0.800 0.790 0.530 0.530 0.790 0.950 0.752 0.155

Nickel (Ni) mg/kg 16 75 259 207 272 242 220 207 242 272 240 26.8

Phosphorus (P) mg/kg - - 131 265 209 204 128 128 204 265 187 58.0

Potassium (K) mg/kg - - 350 520 500 510 330 330 500 520 442 93.6

Selenium (Se) mg/kg 2 2 1.68 1.57 1.62 1.63 1.45 1.45 1.62 1.68 1.59 0.0875

Silver (Ag) mg/kg 0.5 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.100 <0.100 <0.100 <0.100 -

Sodium (Na) mg/kg - - 337 234 340 287 283 234 287 340 296 43.9

Strontium (Sr) mg/kg - - 461 309 444 386 379 309 386 461 396 60.2

Sulfur (S) mg/kg - - 5,800 3,800 5,700 4,800 4,600 3,800 4,800 5,800 4,940 829

Thallium (Tl) mg/kg - - 0.113 0.253 0.156 0.174 0.0810 0.0810 0.156 0.253 0.155 0.0656

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 5.30 9.30 7.60 11.4 4.70 4.70 7.60 11.4 7.66 2.78

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 2.87 2.13 2.90 2.46 2.33 2.13 2.46 2.90 2.54 0.338

Vanadium (V) mg/kg - - 3.49 6.95 5.53 5.94 3.08 3.08 5.53 6.95 5.00 1.65

Zinc (Zn) mg/kg 123 315 717 760 727 643 617 617 717 760 693 60.2

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.032 <0.041 <0.032 <0.046 <0.031 <0.0310 <0.0320 <0.0460 <0.0310 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0070 <0.011 <0.0070 <0.010 <0.0070 <0.00700 <0.00700 <0.0110 <0.00700 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.013 <0.015 <0.013 <0.016 <0.013 <0.0130 <0.0130 <0.0160 <0.0130 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0380 0.0550 0.0430 0.0630 0.0410 0.0380 0.0430 0.0630 0.0480 0.0106

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0290 0.0450 0.0330 0.0500 0.0320 0.0290 0.0330 0.0500 0.0378 0.00915

Benzo(b&j)fluoranthene mg/kg - - 0.113 0.169 0.122 0.188 0.123 0.113 0.123 0.188 0.143 0.0333

Benzo(e)pyrene mg/kg - - 0.144 0.222 0.157 0.239 0.156 0.144 0.157 0.239 0.184 0.0435

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0670 0.0970 0.0710 0.108 0.0700 0.0670 0.0710 0.108 0.0826 0.0186

Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0100 0.0120 <0.010 0.0130 <0.010 <0.0100 0.0100 0.0130 0.0110 0.00155

Chrysene mg/kg 0.0571 0.862 0.195 0.282 0.202 0.306 0.197 0.195 0.202 0.306 0.236 0.0533

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.022 <0.030 <0.021 <0.033 <0.022 <0.0210 <0.0220 <0.0330 <0.0210 -

Fluoranthene mg/kg 0.111 2.355 0.0360 0.0540 0.0410 0.0600 0.0410 0.0360 0.0410 0.0600 0.0464 0.0101

Fluorene mg/kg 0.021 0.144 0.107 0.147 0.110 0.154 0.109 0.107 0.110 0.154 0.125 0.0231

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0180 0.0220 0.0170 0.0240 0.0170 0.0170 0.0180 0.0240 0.0196 0.00321

1-Methylnaphthalene mg/kg - - 0.664 0.945 0.710 1.02 0.649 0.649 0.710 1.02 0.798 0.172

2-Methylnaphthalene mg/kg 0.0202 0.201 1.08 1.55 1.15 1.66 1.06 1.06 1.15 1.66 1.30 0.283

Naphthalene mg/kg 0.0346 0.391 0.350 0.507 0.365 0.536 0.326 0.326 0.365 0.536 0.417 0.0971

Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.529 0.729 0.553 0.830 0.548 0.529 0.553 0.830 0.638 0.134

Pyrene mg/kg 0.053 0.875 0.0660 0.0880 0.0640 0.0980 0.0700 0.0640 0.0700 0.0980 0.0772 0.0150

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 84.0 89.6 79.2 82.5 73.4 73.4 82.5 89.6 81.7 5.99

Chrysene d12 % - - 100 104 93.0 99.7 92.7 92.7 99.7 104 97.9 4.91

Naphthalene d8 % - - 77.4 80.2 71.4 72.5 65.1 65.1 72.5 80.2 73.3 5.83

Phenanthrene d10 % - - 94.8 96.9 86.6 92.5 85.4 85.4 92.5 96.9 91.2 5.05

B(a)P Total Potency Equivalent mg/kg - - 0.0610 0.0890 0.0650 0.0990 0.0650 0.0610 0.0650 0.0990 0.0758 0.0171

IACR (CCME) mg/kg - - 1.12 1.64 1.17 1.82 1.17 1.12 1.17 1.82 1.38 0.323

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

10-Oct-18 10-Oct-18 10-Oct-18 10-Oct-18 10-Oct-18

Moisture % - - 88.5 81.3 51.7 86.8 77.0 51.7 81.3 88.5 77.1 14.9

pH (1:2 soil:water) pH units - - 8.05 7.97 7.93 7.90 7.87 7.87 7.93 8.05 7.94 0.0699

% Gravel (>2mm) % - - 13.2 21.0 11.4 12.2 16.9 11.4 13.2 21.0 14.9 3.99

% Sand (2.0mm - 0.063mm) % - - 61.4 52.0 67.6 64.3 54.1 52.0 61.4 67.6 59.9 6.65

% Sand (2.00mm - 1.00mm) % - - 23.0 21.0 20.1 25.2 20.3 20.1 21.0 25.2 21.9 2.16

% Sand (1.00mm - 0.50mm) % - - 17.2 13.7 23.9 19.2 11.7 11.7 17.2 23.9 17.1 4.78

% Sand (0.50mm - 0.25mm) % - - 11.5 9.70 13.9 11.6 7.70 7.70 11.5 13.9 10.9 2.32

% Sand (0.25mm - 0.125mm) % - - 6.00 4.40 6.00 5.00 7.60 4.40 6.00 7.60 5.80 1.22

% Sand (0.125mm - 0.063mm) % - - 3.70 3.20 3.70 3.30 6.80 3.20 3.70 6.80 4.14 1.50

% Silt (0.063mm - 0.004mm) % - - 23.4 25.5 18.9 21.7 26.5 18.9 23.4 26.5 23.2 3.04

% Silt (0.063mm - 0.0312mm) % - - 11.2 12.3 8.90 10.3 12.7 8.90 11.2 12.7 11.1 1.54

% Silt (0.0312mm - 0.004mm) % - - 12.2 13.2 10.0 11.4 13.8 10.0 12.2 13.8 12.1 1.50

% Clay (<4μm) % - - 2.10 1.60 2.20 1.90 2.60 1.60 2.10 2.60 2.08 0.370

Texture - - -
Sandy loam / 
Loamy sand

Sandy loam Loamy sand Loamy sand Sandy loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 1.05 1.28 1.02 1.11 1.43 1.02 1.11 1.43 1.18 0.173

Aluminum (Al) mg/kg - - 14,400 16,300 18,100 12,300 13,800 12,300 14,400 18,100 15,000 2,260

Antimony (Sb) mg/kg - - 0.380 0.370 0.410 0.410 0.380 0.370 0.380 0.410 0.390 0.0187

Arsenic (As) mg/kg 5.9 17 8.05 8.18 8.84 7.57 8.06 7.57 8.06 8.84 8.14 0.456

Barium (Ba) mg/kg - - 178 204 199 172 157 157 178 204 182 19.5

Beryllium (Be) mg/kg - - 0.900 0.960 1.16 0.870 0.870 0.870 0.900 1.16 0.952 0.122

Bismuth (Bi) mg/kg - - 0.210 0.230 0.260 0.210 0.220 0.210 0.220 0.260 0.226 0.0207

Boron (B) mg/kg - - 16.0 16.3 19.2 13.3 12.1 12.1 16.0 19.2 15.4 2.78

Cadmium (Cd) mg/kg 0.6 3.5 0.867 0.907 0.832 0.833 0.615 0.615 0.833 0.907 0.811 0.114

Calcium (Ca) mg/kg - - 18,100 17,800 20,700 21,800 17,200 17,200 18,100 21,800 19,100 2,010

Chromium (Cr) mg/kg 37.3 90 19.1 20.3 22.4 16.7 16.9 16.7 19.1 22.4 19.1 2.39

Cobalt (Co) mg/kg - - 7.51 9.09 9.19 7.86 8.16 7.51 8.16 9.19 8.36 0.747

Copper (Cu) mg/kg 35.7 197 18.3 19.0 20.7 20.9 17.2 17.2 19.0 20.9 19.2 1.58

Iron (Fe) mg/kg 21,200 43,766 21,900 24,100 26,800 20,600 22,900 20,600 22,900 26,800 23,300 2,360

Lead (Pb) mg/kg 35 91 12.6 14.0 15.7 12.8 13.4 12.6 13.4 15.7 13.7 1.24

Lithium (Li) mg/kg - - 18.5 20.6 24.1 19.3 21.0 18.5 20.6 24.1 20.7 2.15

Magnesium (Mg) mg/kg - - 5,800 6,520 7,060 5,550 5,850 5,550 5,850 7,060 6,160 620

Manganese (Mn) mg/kg 460 1,100 624 695 716 701 527 527 695 716 653 78.7

Mercury (Hg) mg/kg 0.17 0.486 0.0235 0.0208 0.0525 0.0246 0.0153 0.0153 0.0235 0.0525 0.0273 0.0145

Molybdenum (Mo) mg/kg - - 2.47 2.08 2.43 2.18 2.07 2.07 2.18 2.47 2.25 0.192

Nickel (Ni) mg/kg 16 75 23.7 26.3 26.7 23.4 23.4 23.4 23.7 26.7 24.7 1.65

Phosphorus (P) mg/kg - - 1,350 1,370 1,610 1,250 1,200 1,200 1,350 1,610 1,360 158

Potassium (K) mg/kg - - 3,440 3,860 4,370 2,850 2,830 2,830 3,440 4,370 3,470 663

Selenium (Se) mg/kg 2 2 0.920 0.700 0.740 0.850 0.520 0.520 0.740 0.920 0.746 0.154

Silver (Ag) mg/kg 0.5 - 0.120 <0.10 <0.10 0.100 <0.10 <0.100 <0.100 0.120 0.104 0.0113

Sodium (Na) mg/kg - - 94.0 94.0 109 81.0 86.0 81.0 94.0 109 92.8 10.6

Strontium (Sr) mg/kg - - 43.2 42.9 50.8 49.6 42.1 42.1 43.2 50.8 45.7 4.13

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.416 0.400 0.432 0.406 0.351 0.351 0.406 0.432 0.401 0.0305

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 13.1 11.8 12.1 13.3 10.5 10.5 12.1 13.3 12.2 1.13

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.747 0.643 0.732 0.653 0.549 0.549 0.653 0.747 0.665 0.0795

Vanadium (V) mg/kg - - 30.7 31.8 35.1 26.9 26.3 26.3 30.7 35.1 30.2 3.64

Zinc (Zn) mg/kg 123 315 91.2 98.8 104 91.7 89.5 89.5 91.7 104 95.0 6.14

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.020 <0.012 <0.0050 <0.017 <0.010 <0.00500 <0.0120 <0.0200 <0.00500 -

Acenaphthylene mg/kg 0.0059 0.128 <0.020 <0.012 <0.0050 <0.017 <0.010 <0.00500 <0.0120 <0.0200 <0.00500 -

Acridine mg/kg - - <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.016 <0.0096 <0.0040 <0.014 <0.0080 <0.00400 <0.00960 <0.0160 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

Benzo(b&j)fluoranthene mg/kg - - <0.040 <0.024 <0.010 <0.034 0.0200 <0.0100 0.0150 <0.0400 0.0150 -

Benzo(e)pyrene mg/kg - - <0.040 <0.024 <0.010 <0.034 0.0230 <0.0100 0.0165 <0.0400 0.0165 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0420 0.0370 0.0100 0.0380 0.0350 0.0100 0.0370 0.0420 0.0324 0.0128

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.020 <0.012 <0.0050 <0.017 <0.010 <0.00500 <0.0120 <0.0200 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

Fluorene mg/kg 0.021 0.144 <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0660 0.0570 0.0160 0.0690 0.0610 0.0160 0.0610 0.0690 0.0538 0.0216

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0970 0.0860 0.0240 0.104 0.0890 0.0240 0.0890 0.104 0.0800 0.0321

Naphthalene mg/kg 0.0346 0.391 0.0410 0.0330 <0.010 0.0380 0.0360 <0.0100 0.0360 0.0410 0.0316 0.00353

Perylene mg/kg - - <0.040 <0.024 <0.010 <0.034 0.0220 <0.0100 0.0160 <0.0400 0.0160 -

Phenanthrene mg/kg 0.0419 0.515 0.0760 0.0700 0.0190 0.0860 0.0780 0.0190 0.0760 0.0860 0.0658 0.0268

Pyrene mg/kg 0.053 0.875 <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

Quinoline mg/kg - - <0.040 <0.024 <0.010 <0.034 <0.020 <0.0100 <0.0240 <0.0400 <0.0100 -

Acenaphthene d10 % - - 66.3 62.1 69.1 65.6 61.6 61.6 65.6 69.1 64.9 3.11

Chrysene d12 % - - 97.3 88.9 96.9 93.3 85.5 85.5 93.3 97.3 92.4 5.12

Naphthalene d8 % - - 64.3 62.2 67.5 63.3 62.3 62.2 63.3 67.5 63.9 2.18

Phenanthrene d10 % - - 85.8 80.0 88.1 89.2 80.3 80.0 85.8 89.2 84.7 4.31

B(a)P Total Potency Equivalent mg/kg - - 0.0390 0.0230 <0.020 <0.033 0.0200 <0.0200 0.0200 0.0390 0.0246 0.00900

IACR (CCME) mg/kg - - 0.440 0.270 <0.15 0.370 0.290 <0.150 0.290 0.440 0.304 0.0774

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

9-Sep-18 9-Sep-18 9-Sep-18 9-Sep-18 9-Sep-18

Moisture % - - 87.4 88.2 89.8 90.1 87.7 87.4 88.2 90.1 88.6 1.23

pH (1:2 soil:water) pH units - - 7.59 7.65 7.62 7.43 7.69 7.43 7.62 7.69 7.60 0.0999

% Gravel (>2mm) % - - <1.0 1.40 1.30 <1.0 19.2 <1.00 1.30 19.2 4.78 8.76

% Sand (2.0mm - 0.063mm) % - - 13.5 19.9 19.3 13.0 23.9 13.0 19.3 23.9 17.9 4.62

% Sand (2.00mm - 1.00mm) % - - 3.20 2.70 <1.0 <1.0 2.80 <1.00 2.70 3.20 2.14 0.237

% Sand (1.00mm - 0.50mm) % - - 1.70 2.40 1.20 <1.0 3.50 <1.00 1.70 3.50 1.96 1.00

% Sand (0.50mm - 0.25mm) % - - 2.00 4.10 3.40 2.40 4.90 2.00 3.40 4.90 3.36 1.19

% Sand (0.25mm - 0.125mm) % - - 2.80 5.00 5.80 3.60 5.60 2.80 5.00 5.80 4.56 1.31

% Sand (0.125mm - 0.063mm) % - - 3.80 5.70 7.90 5.00 7.10 3.80 5.70 7.90 5.90 1.64

% Silt (0.063mm - 0.004mm) % - - 81.7 73.9 65.8 78.4 51.1 51.1 73.9 81.7 70.2 12.2

% Silt (0.063mm - 0.0312mm) % - - 39.2 34.7 27.4 35.3 23.1 23.1 34.7 39.2 31.9 6.53

% Silt (0.0312mm - 0.004mm) % - - 42.5 39.2 38.4 43.1 28.0 28.0 39.2 43.1 38.2 6.07

% Clay (<4μm) % - - 4.20 4.90 14.0 9.40 6.10 4.20 6.10 14.0 7.72 4.04

Texture - - - Silt Silt loam Silt loam
Silt loam / 

Silt
Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 5.40 5.50 7.87 6.10 4.70 4.70 5.50 7.87 5.91 1.20

Aluminum (Al) mg/kg - - 12,900 9,250 10,100 9,200 14,400 9,200 10,100 14,400 11,200 2,350

Antimony (Sb) mg/kg - - 0.400 0.350 0.460 0.390 0.440 0.350 0.400 0.460 0.408 0.0432

Arsenic (As) mg/kg 5.9 17 7.63 4.93 6.71 4.44 8.19 4.44 6.71 8.19 6.38 1.64

Barium (Ba) mg/kg - - 128 157 191 172 121 121 157 191 154 29.4

Beryllium (Be) mg/kg - - 0.840 0.580 0.690 0.530 0.910 0.530 0.690 0.910 0.710 0.163

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 15.6 17.4 18.5 19.4 16.2 15.6 17.4 19.4 17.4 1.57

Cadmium (Cd) mg/kg 0.6 3.5 1.24 1.53 1.78 1.71 1.25 1.24 1.53 1.78 1.50 0.252

Calcium (Ca) mg/kg - - 91,900 159,000 94,900 193,000 51,500 51,500 94,900 193,000 118,000 56,900

Chromium (Cr) mg/kg 37.3 90 21.0 13.3 17.5 14.0 19.6 13.3 17.5 21.0 17.1 3.38

Cobalt (Co) mg/kg - - 131 235 224 297 92.2 92.2 224 297 196 82.9

Copper (Cu) mg/kg 35.7 197 16.6 9.61 13.4 9.02 17.6 9.02 13.4 17.6 13.2 3.92

Iron (Fe) mg/kg 21,200 43,766 22,400 12,000 14,100 10,700 23,100 10,700 14,100 23,100 16,500 5,870

Lead (Pb) mg/kg 35 91 10.5 6.68 8.55 5.73 11.3 5.73 8.55 11.3 8.55 2.39

Lithium (Li) mg/kg - - 17.5 10.2 11.2 9.20 16.6 9.20 11.2 17.5 12.9 3.83

Magnesium (Mg) mg/kg - - 8,660 6,670 7,230 7,070 7,230 6,670 7,230 8,660 7,370 756

Manganese (Mn) mg/kg 460 1,100 1,200 1,510 1,570 1,910 817 817 1,510 1,910 1,400 413

Mercury (Hg) mg/kg 0.17 0.486 0.0228 0.0215 0.0328 0.0162 0.0166 0.0162 0.0215 0.0328 0.0220 0.00671

Molybdenum (Mo) mg/kg - - 2.17 1.57 1.87 1.61 2.28 1.57 1.87 2.28 1.90 0.321

Nickel (Ni) mg/kg 16 75 151 194 235 230 128 128 194 235 188 47.4

Phosphorus (P) mg/kg - - 1,020 962 1,140 916 1,200 916 1,020 1,200 1,050 120

Potassium (K) mg/kg - - 3,040 2,720 2,760 2,930 3,530 2,720 2,930 3,530 3,000 325

Selenium (Se) mg/kg 2 2 1.79 2.62 4.72 2.68 1.44 1.44 2.62 4.72 2.65 1.27

Silver (Ag) mg/kg 0.5 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.100 <0.100 <0.100 <0.100 -

Sodium (Na) mg/kg - - 171 233 209 252 147 147 209 252 202 43.3

Strontium (Sr) mg/kg - - 138 231 156 260 91.2 91.2 156 260 175 69.1

Sulfur (S) mg/kg - - 1,600 2,800 2,500 3,400 1,000 1,000 2,500 3,400 2,260 958

Thallium (Tl) mg/kg - - 0.335 0.278 0.363 0.286 0.355 0.278 0.335 0.363 0.323 0.0392

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 16.0 18.4 14.3 17.9 15.9 14.3 16.0 18.4 16.5 1.66

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.859 1.10 1.28 1.22 0.759 0.759 1.10 1.28 1.04 0.227

Vanadium (V) mg/kg - - 27.9 21.4 24.7 22.1 31.4 21.4 24.7 31.4 25.5 4.17

Zinc (Zn) mg/kg 123 315 168 159 176 171 152 152 168 176 165 9.63

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.020 <0.024 <0.039 <0.024 <0.019 <0.0190 <0.0240 <0.0390 <0.0190 -

Acenaphthylene mg/kg 0.0059 0.128 <0.020 <0.019 <0.022 <0.024 <0.019 <0.0190 <0.0200 <0.0240 <0.0190 -

Acridine mg/kg - - <0.039 <0.038 <0.044 <0.047 <0.038 <0.0380 <0.0390 <0.0470 <0.0380 -

Anthracene mg/kg 0.0469 0.245 <0.016 <0.015 <0.018 <0.019 <0.015 <0.0150 <0.0160 <0.0190 <0.0150 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.039 <0.038 0.0570 <0.047 <0.038 <0.0380 <0.0390 0.0570 0.0418 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.039 <0.038 <0.044 <0.047 <0.038 <0.0380 <0.0390 <0.0470 <0.0380 -

Benzo(b&j)fluoranthene mg/kg - - 0.0470 0.0810 0.150 0.0790 0.0680 0.0470 0.0790 0.150 0.0850 0.0388

Benzo(e)pyrene mg/kg - - 0.0570 0.101 0.192 0.0970 0.0860 0.0570 0.0970 0.192 0.107 0.0507

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.039 0.0480 0.0840 <0.047 0.0410 <0.0390 0.0410 0.0840 0.0504 0.0205

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.039 <0.038 <0.044 <0.047 <0.038 <0.0380 <0.0390 <0.0470 <0.0380 -

Chrysene mg/kg 0.0571 0.862 0.0860 0.151 0.270 0.142 0.132 0.0860 0.142 0.270 0.156 0.0684

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.020 <0.019 <0.022 <0.024 <0.019 <0.0190 <0.0200 <0.0240 <0.0190 -

Fluoranthene mg/kg 0.111 2.355 <0.039 <0.038 0.0470 <0.047 <0.038 <0.0380 <0.0390 0.0470 0.0398 -

Fluorene mg/kg 0.021 0.144 0.0450 0.0670 0.114 0.0660 0.0510 0.0450 0.0660 0.114 0.0686 0.0271

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.039 <0.038 <0.044 <0.047 <0.038 <0.0380 <0.0390 <0.0470 <0.0380 -

1-Methylnaphthalene mg/kg - - 0.241 0.437 0.694 0.380 0.297 0.241 0.380 0.694 0.410 0.176

2-Methylnaphthalene mg/kg 0.0202 0.201 0.389 0.704 1.11 0.612 0.476 0.389 0.612 1.11 0.658 0.280

Naphthalene mg/kg 0.0346 0.391 0.131 0.239 0.361 0.193 0.166 0.131 0.193 0.361 0.218 0.0891

Perylene mg/kg - - <0.039 <0.038 0.0540 <0.047 <0.038 <0.0380 <0.0390 0.0540 0.0412 -

Phenanthrene mg/kg 0.0419 0.515 0.225 0.417 0.728 0.391 0.323 0.225 0.391 0.728 0.417 0.189

Pyrene mg/kg 0.053 0.875 <0.039 0.0420 0.0790 <0.047 <0.038 <0.0380 <0.0390 0.0790 0.0473 0.0209

Quinoline mg/kg - - <0.039 <0.038 <0.044 <0.047 <0.038 <0.0380 <0.0390 <0.0470 <0.0380 -

Acenaphthene d10 % - - 66.6 64.6 61.9 60.8 61.1 60.8 61.9 66.6 63.0 2.51

Chrysene d12 % - - 80.3 78.6 76.0 73.2 80.2 73.2 78.6 80.3 77.7 3.04

Naphthalene d8 % - - 60.8 59.3 54.7 50.6 54.8 50.6 54.8 60.8 56.0 4.07

Phenanthrene d10 % - - 79.5 79.4 75.2 73.6 78.1 73.6 78.1 79.5 77.2 2.64

B(a)P Total Potency Equivalent mg/kg - - 0.0410 0.0440 0.0620 0.0520 0.0430 0.0410 0.0440 0.0620 0.0484 0.00868

IACR (CCME) mg/kg - - 0.620 0.860 1.50 0.910 0.770 0.620 0.860 1.50 0.932 0.336

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

10-Oct-18 10-Oct-18 10-Oct-18 10-Oct-18 10-Oct-18

Moisture % - - 43.9 83.0 79.2 72.3 76.8 43.9 76.8 83.0 71.0 15.7

pH (1:2 soil:water) pH units - - 8.11 8.01 7.92 7.92 7.87 7.87 7.92 8.11 7.97 0.0950

% Gravel (>2mm) % - - 1.20 10.6 12.0 1.90 3.00 1.20 3.00 12.0 5.74 5.14

% Sand (2.0mm - 0.063mm) % - - 68.9 53.2 40.8 32.7 54.5 32.7 53.2 68.9 50.0 13.9

% Sand (2.00mm - 1.00mm) % - - 3.60 15.7 17.2 4.40 10.2 3.60 10.2 17.2 10.2 6.25

% Sand (1.00mm - 0.50mm) % - - 22.0 20.9 12.5 7.70 19.4 7.70 19.4 22.0 16.5 6.15

% Sand (0.50mm - 0.25mm) % - - 25.9 8.90 3.20 4.50 11.3 3.20 8.90 25.9 10.8 9.07

% Sand (0.25mm - 0.125mm) % - - 10.9 3.60 2.70 5.80 6.30 2.70 5.80 10.9 5.86 3.19

% Sand (0.125mm - 0.063mm) % - - 6.50 4.10 5.20 10.3 7.30 4.10 6.50 10.3 6.68 2.36

% Silt (0.063mm - 0.004mm) % - - 27.8 33.1 43.1 59.5 38.1 27.8 38.1 59.5 40.3 12.1

% Silt (0.063mm - 0.0312mm) % - - 13.4 15.6 20.2 28.0 17.8 13.4 17.8 28.0 19.0 5.63

% Silt (0.0312mm - 0.004mm) % - - 14.4 17.5 22.9 31.5 20.3 14.4 20.3 31.5 21.3 6.51

% Clay (<4μm) % - - 2.30 3.10 4.20 5.90 4.20 2.30 4.20 5.90 3.94 1.36

Texture - - - Sandy loam Sandy loam
Silt loam / 

Sandy loam
Silt loam Sandy loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 2.52 3.90 4.90 6.06 5.95 2.52 4.90 6.06 4.67 1.49

Aluminum (Al) mg/kg - - 8,850 6,770 6,810 6,560 7,020 6,560 6,810 8,850 7,200 936

Antimony (Sb) mg/kg - - 0.390 0.300 0.280 0.300 0.410 0.280 0.300 0.410 0.336 0.0594

Arsenic (As) mg/kg 5.9 17 7.40 6.08 5.90 5.85 6.67 5.85 6.08 7.40 6.38 0.657

Barium (Ba) mg/kg - - 110 122 123 124 123 110 123 124 120 5.86

Beryllium (Be) mg/kg - - 0.720 0.570 0.610 0.570 0.640 0.570 0.610 0.720 0.622 0.0622

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 8.60 8.30 8.60 7.60 7.80 7.60 8.30 8.60 8.18 0.460

Cadmium (Cd) mg/kg 0.6 3.5 0.794 0.977 1.08 1.03 1.00 0.794 1.00 1.08 0.976 0.109

Calcium (Ca) mg/kg - - 56,800 80,400 75,800 66,300 53,100 53,100 66,300 80,400 66,500 11,800

Chromium (Cr) mg/kg 37.3 90 13.0 10.1 10.3 9.95 11.1 9.95 10.3 13.0 10.9 1.26

Cobalt (Co) mg/kg - - 23.6 54.5 49.0 54.3 34.7 23.6 49.0 54.5 43.2 13.6

Copper (Cu) mg/kg 35.7 197 12.0 10.9 11.1 10.5 12.2 10.5 11.1 12.2 11.3 0.730

Iron (Fe) mg/kg 21,200 43,766 16,500 13,300 13,700 12,600 12,900 12,600 13,300 16,500 13,800 1,570

Lead (Pb) mg/kg 35 91 10.1 8.68 8.91 8.31 9.12 8.31 8.91 10.1 9.02 0.672

Lithium (Li) mg/kg - - 13.2 10.1 10.4 9.50 10.6 9.50 10.4 13.2 10.8 1.43

Magnesium (Mg) mg/kg - - 7,670 7,670 7,460 7,280 7,020 7,020 7,460 7,670 7,420 277

Manganese (Mn) mg/kg 460 1,100 372 502 448 498 353 353 448 502 435 69.5

Mercury (Hg) mg/kg 0.17 0.486 0.0159 0.0212 0.0244 0.0311 0.0314 0.0159 0.0244 0.0314 0.0248 0.00663

Molybdenum (Mo) mg/kg - - 1.34 1.14 1.14 1.12 1.49 1.12 1.14 1.49 1.25 0.163

Nickel (Ni) mg/kg 16 75 44.1 69.5 60.1 66.9 46.7 44.1 60.1 69.5 57.5 11.6

Phosphorus (P) mg/kg - - 1,150 1,060 1,030 1,020 1,090 1,020 1,060 1,150 1,070 52.4

Potassium (K) mg/kg - - 1,930 1,420 1,450 1,340 1,450 1,340 1,450 1,930 1,520 235

Selenium (Se) mg/kg 2 2 1.40 2.13 2.35 2.35 2.17 1.40 2.17 2.35 2.08 0.393

Silver (Ag) mg/kg 0.5 - <0.10 0.100 0.110 0.110 0.120 <0.100 0.110 0.120 0.108 0.00864

Sodium (Na) mg/kg - - 85.0 108 97.0 98.0 89.0 85.0 97.0 108 95.4 8.91

Strontium (Sr) mg/kg - - 78.2 111 105 93.8 78.0 78.0 93.8 111 93.2 15.1

Sulfur (S) mg/kg - - <1000 1,000 1,000 <1000 <1000 <1,000 <1,000 1,000 1,000 -

Thallium (Tl) mg/kg - - 0.409 0.339 0.333 0.332 0.378 0.332 0.339 0.409 0.358 0.0341

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 8.70 10.8 9.80 9.20 10.3 8.70 9.80 10.8 9.76 0.838

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.714 0.884 0.758 0.790 0.847 0.714 0.790 0.884 0.799 0.0680

Vanadium (V) mg/kg - - 22.1 16.6 16.7 16.9 19.1 16.6 16.9 22.1 18.3 2.37

Zinc (Zn) mg/kg 123 315 110 116 119 120 108 108 116 120 115 5.37

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.0060 <0.021 <0.022 <0.024 <0.036 <0.00600 <0.0220 <0.0360 <0.00600 -

Acenaphthylene mg/kg 0.0059 0.128 <0.0050 <0.014 <0.012 <0.0085 0.0105 <0.00500 <0.00850 <0.0140 0.00683 -

Acridine mg/kg - - <0.010 <0.027 <0.023 <0.017 <0.060 <0.0100 <0.0230 <0.0600 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.011 0.0145 0.00780 0.0143 <0.00400 0.00780 0.0145 0.00930 0.00396

Benz(a)anthracene mg/kg 0.0317 0.385 0.0120 0.0450 0.0430 0.0410 0.0740 0.0120 0.0430 0.0740 0.0430 0.0220

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.027 0.0310 0.0250 0.0530 <0.0100 0.0250 0.0530 0.0273 0.0133

Benzo(b&j)fluoranthene mg/kg - - 0.0240 0.0840 0.100 0.0770 0.157 0.0240 0.0840 0.157 0.0884 0.0478

Benzo(e)pyrene mg/kg - - 0.0230 0.0800 0.0930 0.0720 0.136 0.0230 0.0800 0.136 0.0808 0.0407

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.027 0.0300 0.0230 0.0450 <0.0100 0.0230 0.0450 0.0249 0.0105

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.027 <0.023 <0.017 0.0210 <0.0100 <0.0170 <0.0270 0.0137 -

Chrysene mg/kg 0.0571 0.862 0.0350 0.116 0.131 0.104 0.207 0.0350 0.116 0.207 0.119 0.0616

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.0050 <0.014 <0.012 <0.0085 0.0155 <0.00500 <0.0120 0.0155 0.00710 -

Fluoranthene mg/kg 0.111 2.355 0.0280 0.0860 0.109 0.0950 0.203 0.0280 0.0950 0.203 0.104 0.0633

Fluorene mg/kg 0.021 0.144 0.0140 0.0550 0.0660 0.0590 0.116 0.0140 0.0590 0.116 0.0620 0.0364

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.027 <0.023 <0.017 <0.019 <0.0100 <0.0190 <0.0270 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0760 0.305 0.351 0.283 0.560 0.0760 0.305 0.560 0.315 0.173

2-Methylnaphthalene mg/kg 0.0202 0.201 0.115 0.470 0.535 0.431 0.874 0.115 0.470 0.874 0.485 0.271

Naphthalene mg/kg 0.0346 0.391 0.0390 0.147 0.169 0.143 0.259 0.0390 0.147 0.259 0.151 0.0784

Perylene mg/kg - - <0.010 <0.027 <0.023 <0.017 <0.019 <0.0100 <0.0190 <0.0270 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.0960 0.347 0.408 0.360 0.626 0.0960 0.360 0.626 0.367 0.189

Pyrene mg/kg 0.053 0.875 0.0250 0.0750 0.0940 0.0810 0.155 0.0250 0.0810 0.155 0.0860 0.0466

Quinoline mg/kg - - <0.010 <0.027 <0.023 <0.017 <0.019 <0.0100 <0.0190 <0.0270 <0.0100 -

Acenaphthene d10 % - - 63.9 69.3 68.1 62.5 62.2 62.2 63.9 69.3 65.2 3.29

Chrysene d12 % - - 87.7 96.8 92.5 89.0 90.1 87.7 90.1 96.8 91.2 3.58

Naphthalene d8 % - - 61.3 66.8 64.8 58.4 54.6 54.6 61.3 66.8 61.2 4.89

Phenanthrene d10 % - - 83.3 92.5 89.3 84.7 85.3 83.3 85.3 92.5 87.0 3.79

B(a)P Total Potency Equivalent mg/kg - - <0.020 0.0370 0.0550 0.0440 0.0980 <0.0200 0.0440 0.0980 0.0508 0.0264

IACR (CCME) mg/kg - - 0.260 0.880 1.01 0.800 1.66 0.260 0.880 1.66 0.922 0.502

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

10-Oct-18 10-Oct-18 10-Oct-18 10-Oct-18 10-Oct-18

Moisture % - - 87.2 93.0 69.3 67.8 83.6 67.8 83.6 93.0 80.2 11.1

pH (1:2 soil:water) pH units - - 7.75 7.85 7.81 7.91 7.87 7.75 7.85 7.91 7.84 0.0610

% Gravel (>2mm) % - - 20.5 <1.0 <1.0 10.4 <1.0 <1.00 <1.00 20.5 6.78 5.71

% Sand (2.0mm - 0.063mm) % - - 33.0 15.2 30.5 35.6 13.8 13.8 30.5 35.6 25.6 10.3

% Sand (2.00mm - 1.00mm) % - - 10.9 <1.0 <1.0 3.50 <1.0 <1.00 <1.00 10.9 3.48 4.19

% Sand (1.00mm - 0.50mm) % - - 7.90 <1.0 <1.0 3.40 1.70 <1.00 1.70 7.90 3.00 2.94

% Sand (0.50mm - 0.25mm) % - - 5.40 <1.0 2.80 6.40 <1.0 <1.00 2.80 6.40 3.32 1.90

% Sand (0.25mm - 0.125mm) % - - 3.80 4.50 12.1 11.4 1.80 1.80 4.50 12.1 6.72 4.70

% Sand (0.125mm - 0.063mm) % - - 5.00 7.70 13.6 10.9 8.30 5.00 8.30 13.6 9.10 3.27

% Silt (0.063mm - 0.004mm) % - - 42.6 79.8 64.6 49.5 80.9 42.6 64.6 80.9 63.5 17.3

% Silt (0.063mm - 0.0312mm) % - - 20.2 38.9 30.4 23.5 39.2 20.2 30.4 39.2 30.4 8.68

% Silt (0.0312mm - 0.004mm) % - - 22.4 40.9 34.2 26.0 41.7 22.4 34.2 41.7 33.0 8.67

% Clay (<4μm) % - - 4.10 6.60 6.40 4.50 6.50 4.10 6.40 6.60 5.62 1.22

Texture - - - Silt loam
Silt loam / 

Silt
Silt loam Silt loam Silt - - - - -

Organic
Carbon

Total Organic Carbon % - - 5.70 9.36 5.85 4.65 8.41 4.65 5.85 9.36 6.79 1.99

Aluminum (Al) mg/kg - - 5,220 4,540 5,960 6,230 4,750 4,540 5,220 6,230 5,340 738

Antimony (Sb) mg/kg - - 0.360 0.320 0.370 0.430 0.340 0.320 0.360 0.430 0.364 0.0416

Arsenic (As) mg/kg 5.9 17 5.03 3.84 5.40 5.61 4.40 3.84 5.03 5.61 4.86 0.731

Barium (Ba) mg/kg - - 164 159 159 160 155 155 159 164 159 3.21

Beryllium (Be) mg/kg - - 0.490 0.430 0.520 0.570 0.450 0.430 0.490 0.570 0.492 0.0559

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.40 9.20 7.20 8.10 7.70 7.20 7.70 9.20 7.92 0.792

Cadmium (Cd) mg/kg 0.6 3.5 1.48 1.27 1.19 1.08 1.29 1.08 1.27 1.48 1.26 0.147

Calcium (Ca) mg/kg - - 64,200 77,300 59,300 57,100 67,000 57,100 64,200 77,300 65,000 7,920

Chromium (Cr) mg/kg 37.3 90 8.52 7.65 9.60 9.96 7.89 7.65 8.52 9.96 8.72 1.02

Cobalt (Co) mg/kg - - 23.9 19.9 22.7 23.4 23.5 19.9 23.4 23.9 22.7 1.61

Copper (Cu) mg/kg 35.7 197 11.7 9.44 11.3 11.0 10.3 9.44 11.0 11.7 10.7 0.892

Iron (Fe) mg/kg 21,200 43,766 11,300 8,960 12,500 12,800 10,300 8,960 11,300 12,800 11,200 1,590

Lead (Pb) mg/kg 35 91 15.3 6.64 8.54 8.38 7.36 6.64 8.38 15.3 9.24 3.47

Lithium (Li) mg/kg - - 7.20 6.30 8.30 8.80 6.50 6.30 7.20 8.80 7.42 1.10

Magnesium (Mg) mg/kg - - 6,880 5,720 6,630 6,350 6,360 5,720 6,360 6,880 6,390 433

Manganese (Mn) mg/kg 460 1,100 356 256 273 314 326 256 314 356 305 40.5

Mercury (Hg) mg/kg 0.17 0.486 0.0364 0.0350 0.0325 0.0342 0.0392 0.0325 0.0350 0.0392 0.0355 0.00252

Molybdenum (Mo) mg/kg - - 1.08 0.930 1.07 1.22 0.980 0.930 1.07 1.22 1.06 0.111

Nickel (Ni) mg/kg 16 75 49.8 49.0 48.1 48.4 49.4 48.1 49.0 49.8 48.9 0.699

Phosphorus (P) mg/kg - - 1,030 1,010 1,100 1,080 1,000 1,000 1,030 1,100 1,040 43.9

Potassium (K) mg/kg - - 1,110 1,120 1,120 1,280 950 950 1,120 1,280 1,120 117

Selenium (Se) mg/kg 2 2 3.31 3.33 2.36 2.02 2.82 2.02 2.82 3.33 2.77 0.578

Silver (Ag) mg/kg 0.5 - 0.140 0.120 0.130 0.120 0.130 0.120 0.130 0.140 0.128 0.00837

Sodium (Na) mg/kg - - 101 106 86.0 91.0 107 86.0 101 107 98.2 9.31

Strontium (Sr) mg/kg - - 93.6 114 86.4 88.2 98.2 86.4 93.6 114 96.1 11.0

Sulfur (S) mg/kg - - 1,500 2,100 1,100 <1000 1,300 <1,000 1,300 2,100 1,400 428

Thallium (Tl) mg/kg - - 0.315 0.261 0.286 0.311 0.268 0.261 0.286 0.315 0.288 0.0244

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 10.8 11.7 16.1 14.0 12.4 10.8 12.4 16.1 13.0 2.09

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.845 0.840 0.832 0.845 0.814 0.814 0.840 0.845 0.835 0.0130

Vanadium (V) mg/kg - - 16.5 14.8 18.0 19.9 15.1 14.8 16.5 19.9 16.9 2.12

Zinc (Zn) mg/kg 123 315 120 91.9 113 109 97.5 91.9 109 120 106 11.5

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.018 <0.033 <0.012 <0.011 <0.015 <0.0110 <0.0150 <0.0330 <0.0110 -

Acenaphthylene mg/kg 0.0059 0.128 <0.018 <0.033 <0.0075 <0.0070 <0.014 <0.00700 <0.0140 <0.0330 <0.00700 -

Acridine mg/kg - - <0.036 <0.065 <0.015 <0.014 <0.027 <0.0140 <0.0270 <0.0650 <0.0140 -

Anthracene mg/kg 0.0469 0.245 <0.014 <0.026 <0.0060 <0.0056 <0.011 <0.00560 <0.0110 <0.0260 <0.00560 -

Benz(a)anthracene mg/kg 0.0317 0.385 0.0360 <0.065 0.0230 0.0210 0.0360 0.0210 0.0295 <0.0650 0.0290 0.00908

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.036 <0.065 <0.015 <0.014 <0.027 <0.0140 <0.0270 <0.0650 <0.0140 -

Benzo(b&j)fluoranthene mg/kg - - 0.0810 0.0940 0.0550 0.0480 0.0800 0.0480 0.0800 0.0940 0.0716 0.0193

Benzo(e)pyrene mg/kg - - 0.0780 0.0900 0.0530 0.0470 0.0760 0.0470 0.0760 0.0900 0.0688 0.0181

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.036 <0.065 0.0160 0.0150 <0.027 0.0150 0.0155 <0.0650 0.0155 0.00112

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.036 <0.065 <0.015 <0.014 <0.027 <0.0140 <0.0270 <0.0650 <0.0140 -

Chrysene mg/kg 0.0571 0.862 0.128 0.130 0.0790 0.0700 0.117 0.0700 0.117 0.130 0.105 0.0283

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.018 <0.033 <0.0075 <0.0070 <0.014 <0.00700 <0.0140 <0.0330 <0.00700 -

Fluoranthene mg/kg 0.111 2.355 0.0530 <0.065 0.0390 0.0300 0.0530 0.0300 0.0460 <0.0650 0.0438 0.0126

Fluorene mg/kg 0.021 0.144 0.0460 <0.065 0.0340 0.0270 0.0460 0.0270 0.0400 <0.0650 0.0382 0.0105

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.036 <0.065 <0.015 <0.014 <0.027 <0.0140 <0.0270 <0.0650 <0.0140 -

1-Methylnaphthalene mg/kg - - 0.248 0.303 0.201 0.161 0.253 0.161 0.248 0.303 0.233 0.0542

2-Methylnaphthalene mg/kg 0.0202 0.201 0.374 0.444 0.306 0.240 0.381 0.240 0.374 0.444 0.349 0.0781

Naphthalene mg/kg 0.0346 0.391 0.135 0.168 0.112 0.0880 0.136 0.0880 0.135 0.168 0.128 0.0299

Perylene mg/kg - - <0.036 <0.065 0.0170 <0.014 0.0300 <0.0140 0.0170 <0.0650 0.0203 0.0112

Phenanthrene mg/kg 0.0419 0.515 0.340 0.383 0.242 0.200 0.332 0.200 0.332 0.383 0.299 0.0756

Pyrene mg/kg 0.053 0.875 0.0590 <0.065 0.0390 0.0320 0.0610 0.0320 0.0490 <0.0650 0.0478 0.0162

Quinoline mg/kg - - <0.036 <0.065 <0.015 <0.014 <0.027 <0.0140 <0.0270 <0.0650 <0.0140 -

Acenaphthene d10 % - - 61.7 64.6 66.9 64.0 61.7 61.7 64.0 66.9 63.8 2.19

Chrysene d12 % - - 93.3 94.1 96.5 96.2 91.9 91.9 94.1 96.5 94.4 1.95

Naphthalene d8 % - - 57.9 62.4 64.1 61.3 57.5 57.5 61.3 64.1 60.6 2.87

Phenanthrene d10 % - - 86.8 87.1 90.0 87.7 84.3 84.3 87.1 90.0 87.2 2.04

B(a)P Total Potency Equivalent mg/kg - - 0.0440 0.0700 0.0210 <0.020 0.0360 <0.0200 0.0360 0.0700 0.0382 0.0209

IACR (CCME) mg/kg - - 0.890 1.13 0.540 0.480 0.820 0.480 0.820 1.13 0.772 0.266

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.

Physical
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Particle
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Metals 
(1 mm 

fraction)

PAHs
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

10-Oct-18 10-Oct-18 10-Oct-18 10-Oct-18 10-Oct-18

Moisture % - - 79.6 93.2 80.3 91.9 80.3 79.6 80.3 93.2 85.1 6.86

pH (1:2 soil:water) pH units - - 8.02 7.77 7.76 7.68 8.10 7.68 7.77 8.10 7.87 0.183

% Gravel (>2mm) % - - 8.50 13.5 <1.0 28.8 3.70 <1.00 8.50 28.8 11.1 10.8

% Sand (2.0mm - 0.063mm) % - - 73.0 52.9 25.1 48.5 42.5 25.1 48.5 73.0 48.4 17.3

% Sand (2.00mm - 1.00mm) % - - 3.70 14.0 1.40 17.1 11.8 1.40 11.8 17.1 9.60 6.75

% Sand (1.00mm - 0.50mm) % - - 9.50 15.3 1.60 19.3 13.2 1.60 13.2 19.3 11.8 6.70

% Sand (0.50mm - 0.25mm) % - - 30.5 15.8 5.90 7.30 8.70 5.90 8.70 30.5 13.6 10.2

% Sand (0.25mm - 0.125mm) % - - 22.3 5.20 10.8 2.80 4.40 2.80 5.20 22.3 9.10 7.97

% Sand (0.125mm - 0.063mm) % - - 7.00 2.60 5.40 2.00 4.40 2.00 4.40 7.00 4.28 2.04

% Silt (0.063mm - 0.004mm) % - - 17.0 31.1 68.5 21.0 49.9 17.0 31.1 68.5 37.5 21.5

% Silt (0.063mm - 0.0312mm) % - - 8.60 15.1 32.8 10.2 24.5 8.60 15.1 32.8 18.2 10.2

% Silt (0.0312mm - 0.004mm) % - - 8.40 16.0 35.7 10.8 25.4 8.40 16.0 35.7 19.3 11.3

% Clay (<4μm) % - - 1.60 2.80 5.80 1.70 3.90 1.60 2.80 5.80 3.16 1.75

Texture - - -
Loamy 
sand

Sandy 
loam

Silt loam
Sandy 
loam

Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 2.36 4.32 5.70 3.40 4.50 2.36 4.32 5.70 4.06 1.25

Aluminum (Al) mg/kg - - 7,410 5,150 5,320 3,670 5,730 3,670 5,320 7,410 5,460 1,340

Antimony (Sb) mg/kg - - 1.12 0.530 0.460 0.390 0.510 0.390 0.510 1.12 0.602 0.295

Arsenic (As) mg/kg 5.9 17 7.27 4.76 4.76 3.25 4.80 3.25 4.76 7.27 4.97 1.45

Barium (Ba) mg/kg - - 194 200 188 219 195 188 195 219 199 11.9

Beryllium (Be) mg/kg - - 0.590 0.420 0.440 0.330 0.470 0.330 0.440 0.590 0.450 0.0941

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.90 9.20 6.50 10.8 9.60 6.50 9.20 10.8 8.80 1.65

Cadmium (Cd) mg/kg 0.6 3.5 1.21 1.48 1.50 1.36 1.59 1.21 1.48 1.59 1.43 0.147

Calcium (Ca) mg/kg - - 28,500 71,900 48,500 112,000 74,100 28,500 71,900 112,000 67,000 31,300

Chromium (Cr) mg/kg 37.3 90 13.5 9.87 10.8 6.58 10.2 6.58 10.2 13.5 10.2 2.47

Cobalt (Co) mg/kg - - 8.41 11.0 11.4 11.0 10.8 8.41 11.0 11.4 10.5 1.20

Copper (Cu) mg/kg 35.7 197 11.9 9.90 10.9 6.93 9.92 6.93 9.92 11.9 9.91 1.86

Iron (Fe) mg/kg 21,200 43,766 16,400 11,500 11,400 7,600 11,900 7,600 11,500 16,400 11,800 3,120

Lead (Pb) mg/kg 35 91 9.12 6.79 7.51 5.01 7.90 5.01 7.51 9.12 7.27 1.52

Lithium (Li) mg/kg - - 7.30 5.60 5.50 3.70 5.70 3.70 5.60 7.30 5.56 1.28

Magnesium (Mg) mg/kg - - 4,340 4,130 4,610 3,910 4,260 3,910 4,260 4,610 4,250 259

Manganese (Mn) mg/kg 460 1,100 236 248 218 258 227 218 236 258 237 16.0

Mercury (Hg) mg/kg 0.17 0.486 0.0299 0.0268 0.0262 0.0210 0.0294 0.0210 0.0268 0.0299 0.0267 0.00355

Molybdenum (Mo) mg/kg - - 1.56 1.10 0.930 0.770 0.980 0.770 0.980 1.56 1.07 0.299

Nickel (Ni) mg/kg 16 75 30.9 35.8 35.7 32.2 33.7 30.9 33.7 35.8 33.7 2.15

Phosphorus (P) mg/kg - - 1,260 1,170 1,130 998 1,270 998 1,170 1,270 1,170 111

Potassium (K) mg/kg - - 1,630 1,020 910 830 1,220 830 1,020 1,630 1,120 319

Selenium (Se) mg/kg 2 2 1.09 2.41 2.49 2.75 3.37 1.09 2.49 3.37 2.42 0.834

Silver (Ag) mg/kg 0.5 - 0.140 0.120 0.160 <0.10 0.140 <0.100 0.140 0.160 0.132 0.0173

Sodium (Na) mg/kg - - 73.0 93.0 103 108 145 73.0 103 145 104 26.4

Strontium (Sr) mg/kg - - 65.0 104 79.8 143 105 65.0 104 143 99.4 29.7

Sulfur (S) mg/kg - - <1000 <1000 <1000 1,400 1,200 <1,000 <1,000 1,400 1,120 113

Thallium (Tl) mg/kg - - 0.252 0.185 0.187 0.148 0.202 0.148 0.187 0.252 0.195 0.0377

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 33.9 23.3 15.0 18.6 24.5 15.0 23.3 33.9 23.1 7.15

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.14 0.974 0.914 0.764 0.947 0.764 0.947 1.14 0.948 0.135

Vanadium (V) mg/kg - - 40.7 23.6 20.8 16.1 25.3 16.1 23.6 40.7 25.3 9.29

Zinc (Zn) mg/kg 123 315 98.3 90.2 98.6 72.5 101 72.5 98.3 101 92.1 11.7

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.013 <0.033 <0.012 <0.028 <0.012 <0.0120 <0.0130 <0.0330 <0.0120 -

Acenaphthylene mg/kg 0.0059 0.128 <0.013 <0.033 <0.012 <0.028 <0.012 <0.0120 <0.0130 <0.0330 <0.0120 -

Acridine mg/kg - - <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Anthracene mg/kg 0.0469 0.245 <0.010 <0.026 <0.0096 <0.022 <0.0096 <0.00960 <0.0100 <0.0260 <0.00960 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Benzo(b&j)fluoranthene mg/kg - - 0.0270 <0.066 0.0250 <0.055 0.0330 0.0250 0.0270 <0.0660 0.0283 0.00537

Benzo(e)pyrene mg/kg - - 0.0280 <0.066 <0.024 <0.055 0.0320 <0.0240 0.0280 <0.0660 0.0280 0.00344

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Chrysene mg/kg 0.0571 0.862 0.0520 <0.066 0.0390 0.0560 0.0510 0.0390 0.0515 <0.0660 0.0495 0.00819

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.013 <0.033 <0.012 <0.028 <0.012 <0.0120 <0.0130 <0.0330 <0.0120 -

Fluoranthene mg/kg 0.111 2.355 <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Fluorene mg/kg 0.021 0.144 <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

1-Methylnaphthalene mg/kg - - 0.0940 0.102 0.0850 0.111 0.0900 0.0850 0.0940 0.111 0.0964 0.0103

2-Methylnaphthalene mg/kg 0.0202 0.201 0.129 0.147 0.115 0.162 0.126 0.115 0.129 0.162 0.136 0.0186

Naphthalene mg/kg 0.0346 0.391 0.0480 <0.066 0.0410 <0.055 0.0420 0.0410 0.0420 <0.0660 0.0437 0.00489

Perylene mg/kg - - <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Phenanthrene mg/kg 0.0419 0.515 0.131 0.148 0.112 0.147 0.128 0.112 0.131 0.148 0.133 0.0149

Pyrene mg/kg 0.053 0.875 <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Quinoline mg/kg - - <0.025 <0.066 <0.024 <0.055 <0.024 <0.0240 <0.0250 <0.0660 <0.0240 -

Acenaphthene d10 % - - 70.6 66.5 69.5 67.1 68.5 66.5 68.5 70.6 68.4 1.68

Chrysene d12 % - - 92.0 92.9 96.2 86.8 98.8 86.8 92.9 98.8 93.3 4.55

Naphthalene d8 % - - 65.4 63.3 65.6 65.2 65.0 63.3 65.2 65.6 64.9 0.922

Phenanthrene d10 % - - 89.3 88.2 92.5 84.2 91.8 84.2 89.3 92.5 89.2 3.30

B(a)P Total Potency Equivalent mg/kg - - 0.0260 <0.063 0.0250 0.0530 0.0260 0.0250 0.0260 <0.0630 0.0325 0.0153

IACR (CCME) mg/kg - - 0.380 <0.71 0.350 0.600 0.410 0.350 0.395 <0.710 0.435 0.126

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.

Parameter Units
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Table C.8: Sediment Summary Stats and Data for Management Unit 4, RAEMP

12-Sep-18 12-Sep-18 12-Sep-18 12-Sep-18 12-Sep-18

Moisture % - - 89.4 91.7 86.4 96.9 94.7 86.4 91.7 96.9 91.8 4.16

pH (1:2 soil:water) pH units - - 7.81 - 7.52 - 7.65 7.52 7.65 7.81 7.66 0.145

% Gravel (>2mm) % - - 17.6 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 17.6 4.32 -

% Sand (2.0mm - 0.063mm) % - - 15.4 5.00 31.3 5.00 50.5 5.00 15.4 50.5 21.4 19.5

% Sand (2.00mm - 1.00mm) % - - 2.80 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 2.80 1.36 -

% Sand (1.00mm - 0.50mm) % - - 4.20 <1.0 1.10 <1.0 1.60 <1.00 1.10 4.20 1.78 1.48

% Sand (0.50mm - 0.25mm) % - - 4.80 <1.0 4.10 <1.0 12.6 <1.00 4.10 12.6 4.70 4.09

% Sand (0.25mm - 0.125mm) % - - 2.60 <1.0 16.2 <1.0 29.7 <1.00 2.60 29.7 10.1 13.3

% Sand (0.125mm - 0.063mm) % - - <1.0 <1.0 8.90 <1.0 5.60 <1.00 <1.00 8.90 3.50 1.87

% Silt (0.063mm - 0.004mm) % - - 61.6 92.5 64.6 88.9 47.0 47.0 64.6 92.5 70.9 19.3

% Silt (0.063mm - 0.0312mm) % - - 29.7 44.6 31.8 41.6 23.0 23.0 31.8 44.6 34.1 8.86

% Silt (0.0312mm - 0.004mm) % - - 31.9 47.9 32.8 47.3 24.0 24.0 32.8 47.9 36.8 10.5

% Clay (<4μm) % - - 5.40 7.30 3.70 10.1 2.80 2.80 5.40 10.1 5.86 2.93

Texture - - - Silt loam Silt Silt loam Silt Sandy loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 8.95 10.5 5.50 12.4 4.15 4.15 8.95 12.4 8.30 3.43

Aluminum (Al) mg/kg - - 8,330 7,670 8,130 5,570 6,610 5,570 7,670 8,330 7,260 1,160

Antimony (Sb) mg/kg - - 1.26 0.750 0.800 0.700 0.920 0.700 0.800 1.26 0.886 0.224

Arsenic (As) mg/kg 5.9 17 9.08 4.53 5.25 4.23 7.07 4.23 5.25 9.08 6.03 2.03

Barium (Ba) mg/kg - - 211 290 193 309 175 175 211 309 236 60.1

Beryllium (Be) mg/kg - - 0.620 0.480 0.500 0.380 0.480 0.380 0.480 0.620 0.492 0.0856

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 9.50 17.4 7.30 21.2 7.80 7.30 9.50 21.2 12.6 6.28

Cadmium (Cd) mg/kg 0.6 3.5 1.46 1.98 1.09 2.17 1.08 1.08 1.46 2.17 1.56 0.502

Calcium (Ca) mg/kg - - 64,800 86,000 27,800 99,400 37,500 27,800 64,800 99,400 63,100 30,600

Chromium (Cr) mg/kg 37.3 90 16.5 13.2 14.2 11.6 12.3 11.6 13.2 16.5 13.6 1.91

Cobalt (Co) mg/kg - - 6.86 7.17 5.38 7.12 5.19 5.19 6.86 7.17 6.34 0.976

Copper (Cu) mg/kg 35.7 197 14.5 11.0 11.9 10.8 11.5 10.8 11.5 14.5 11.9 1.49

Iron (Fe) mg/kg 21,200 43,766 22,600 11,300 12,600 9,740 14,300 9,740 12,600 22,600 14,100 5,030

Lead (Pb) mg/kg 35 91 11.0 9.68 9.77 7.37 8.69 7.37 9.68 11.0 9.30 1.36

Lithium (Li) mg/kg - - 10.4 11.0 8.60 8.20 8.60 8.20 8.60 11.0 9.36 1.25

Magnesium (Mg) mg/kg - - 8,150 6,290 5,810 6,380 5,630 5,630 6,290 8,150 6,450 1,000

Manganese (Mn) mg/kg 460 1,100 385 293 125 418 262 125 293 418 297 115

Mercury (Hg) mg/kg 0.17 0.486 0.0282 0.0315 0.0319 0.0340 0.0279 0.0279 0.0315 0.0340 0.0307 0.00260

Molybdenum (Mo) mg/kg - - 2.14 1.11 1.06 1.04 1.45 1.04 1.11 2.14 1.36 0.467

Nickel (Ni) mg/kg 16 75 41.2 54.9 28.6 68.0 31.4 28.6 41.2 68.0 44.8 16.5

Phosphorus (P) mg/kg - - 1,630 1,200 1,280 1,260 1,270 1,200 1,270 1,630 1,330 172

Potassium (K) mg/kg - - 2,050 2,010 1,860 1,570 1,570 1,570 1,860 2,050 1,810 232

Selenium (Se) mg/kg 2 2 1.48 8.58 3.89 7.86 3.40 1.48 3.89 8.58 5.04 3.05

Silver (Ag) mg/kg 0.5 - 0.200 0.160 0.180 0.170 0.160 0.160 0.170 0.200 0.174 0.0167

Sodium (Na) mg/kg - - 99.0 158 77.0 164 77.0 77.0 99.0 164 115 43.0

Strontium (Sr) mg/kg - - 117 117 59.4 138 70.1 59.4 117 138 100 33.8

Sulfur (S) mg/kg - - <1000 2,000 <1000 2,600 <1000 <1,000 <1,000 2,600 1,520 339

Thallium (Tl) mg/kg - - 0.267 0.253 0.241 0.212 0.214 0.212 0.241 0.267 0.237 0.0241

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 42.7 46.9 38.1 34.9 32.8 32.8 38.1 46.9 39.1 5.75

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.43 1.08 1.07 1.19 1.03 1.03 1.08 1.43 1.16 0.162

Vanadium (V) mg/kg - - 47.7 32.0 37.2 23.7 34.0 23.7 34.0 47.7 34.9 8.71

Zinc (Zn) mg/kg 123 315 124 137 98.1 141 104 98.1 124 141 121 19.2

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.0067 0.0889 <0.022 0.0300 <0.017 <0.071 <0.044 <0.0170 <0.0220 <0.0710 0.0213 -

Acenaphthylene mg/kg 0.0059 0.128 <0.022 <0.027 <0.017 <0.071 <0.044 <0.0170 <0.0270 <0.0710 <0.0170 -

Acridine mg/kg - - <0.043 <0.054 <0.034 <0.14 <0.087 <0.0340 <0.0540 <0.140 <0.0340 -

Anthracene mg/kg 0.0469 0.245 <0.017 <0.022 <0.014 <0.057 <0.035 <0.0140 <0.0220 <0.0570 <0.0140 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.043 <0.054 0.0440 <0.14 <0.087 <0.0430 0.0435 <0.140 0.0435 -

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.043 <0.054 0.0460 <0.14 <0.087 <0.0430 0.0445 <0.140 0.0445 -

Benzo(b&j)fluoranthene mg/kg - - <0.043 0.0720 0.0940 <0.14 <0.087 <0.0430 0.0720 <0.140 0.0666 0.0151

Benzo(e)pyrene mg/kg - - <0.043 0.0630 0.0630 <0.14 <0.087 <0.0430 0.0630 <0.140 0.0563 -

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.043 <0.054 0.0390 <0.14 <0.087 0.0390 0.0390 <0.140 0.0390 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.043 <0.054 <0.034 <0.14 <0.087 <0.0340 <0.0540 <0.140 <0.0340 -

Chrysene mg/kg 0.0571 0.862 0.0740 0.123 0.0910 <0.14 0.129 0.0740 0.107 <0.140 0.104 0.0293

Dibenz(a,h)anthracene mg/kg 0.0062 0.135 <0.022 <0.027 <0.017 <0.071 <0.044 <0.0170 <0.0270 <0.0710 <0.0170 -

Fluoranthene mg/kg 0.111 2.355 <0.043 0.0580 0.0580 <0.14 <0.087 <0.0430 0.0580 <0.140 0.0530 -

Fluorene mg/kg 0.021 0.144 <0.043 0.0840 0.0370 <0.14 <0.087 0.0370 0.0370 <0.140 0.0527 0.0405

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.043 <0.054 0.0340 <0.14 <0.087 0.0340 0.0340 <0.140 0.0340 -

1-Methylnaphthalene mg/kg - - 0.205 0.346 0.217 0.430 0.371 0.205 0.346 0.430 0.314 0.0988

2-Methylnaphthalene mg/kg 0.0202 0.201 0.334 0.563 0.335 0.690 0.593 0.334 0.563 0.690 0.503 0.161

Naphthalene mg/kg 0.0346 0.391 0.108 0.184 0.134 0.230 0.186 0.108 0.184 0.230 0.168 0.0479

Perylene mg/kg - - <0.010 <0.054 <0.034 <0.14 <0.087 <0.0100 <0.0540 <0.140 <0.0100 -

Phenanthrene mg/kg 0.0419 0.515 0.238 0.387 0.227 0.420 0.416 0.227 0.387 0.420 0.338 0.0969

Pyrene mg/kg 0.053 0.875 <0.043 <0.054 0.0470 <0.14 <0.087 <0.0430 0.0450 <0.140 0.0450 -

Quinoline mg/kg - - <0.043 <0.054 <0.034 <0.14 <0.087 <0.0340 <0.0540 <0.140 <0.0340 -

Acenaphthene d10 % - - 80.5 90.1 91.4 89.7 85.8 80.5 89.7 91.4 87.5 4.44

Chrysene d12 % - - 91.6 102 101 96.5 96.8 91.6 96.8 102 97.5 4.05

Naphthalene d8 % - - 84.7 91.8 94.9 95.0 88.8 84.7 91.8 95.0 91.0 4.37

Phenanthrene d10 % - - 87.5 98.9 96.2 94.7 94.2 87.5 94.7 98.9 94.3 4.22

B(a)P Total Potency Equivalent mg/kg - - 0.0420 0.0570 0.0740 <0.13 0.0850 0.0420 0.0655 <0.130 0.0645 0.0211

IACR (CCME) mg/kg - - 0.490 0.910 1.05 <1.5 0.970 0.490 0.940 <1.50 0.855 0.280

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.9: Sediment Data and Summary Statistics for Management Unit 5 Stations, RAEMP, 2019

9-Sep-19 9-Sep-19 9-Sep-19 9-Sep-19 9-Sep-19

Moisture % - - 43.7 43.9 50.1 51.4 24.4 24.4 43.9 51.4 42.7 10.2

pH (1:2 soil:water) pH units - - 8.24 8.27 8.25 8.16 8.29 8.16 8.25 8.29 8.24 0.0469

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 71.3 71.4 41.7 60.6 8.10 8.10 60.6 71.4 50.6 25.2

% Sand (2.00mm - 1.00mm) % - - <1.0 2.30 <1.0 <1.0 <1.0 <1.00 <1.00 2.30 1.26 -

% Sand (1.00mm - 0.50mm) % - - 5.50 10.4 <1.0 6.30 1.90 <1.00 5.50 10.4 5.02 3.38

% Sand (0.50mm - 0.25mm) % - - 28.4 26.2 2.70 16.0 2.60 2.60 16.0 28.4 15.2 11.7

% Sand (0.25mm - 0.125mm) % - - 22.4 25.3 20.1 22.8 1.60 1.60 22.4 25.3 18.4 9.04

% Sand (0.125mm - 0.063mm) % - - 14.0 7.20 16.9 14.5 <1.0 <1.00 14.0 16.9 10.7 4.29

% Silt (0.063mm - 0.004mm) % - - 24.6 24.6 54.5 34.6 52.0 24.6 34.6 54.5 38.1 13.7

% Silt (0.063mm - 0.0312mm) % - - 10.8 10.4 25.5 14.8 8.60 8.60 10.8 25.5 14.0 6.42

% Silt (0.0312mm - 0.004mm) % - - 13.8 14.2 29.0 19.8 43.4 13.8 19.8 43.4 24.0 11.7

% Clay (<4μm) % - - 4.50 3.80 5.30 5.40 40.4 3.80 5.30 40.4 11.9 15.0
Organic
Carbon

Total Organic Carbon % - - 2.32 2.90 3.76 3.00 2.10 2.10 2.90 3.76 2.82 0.613

Aluminum (Al) mg/kg - - 5,610 10,300 6,090 6,450 9,970 5,610 6,450 10,300 7,680 2,130

Antimony (Sb) mg/kg - - 0.470 0.760 0.480 0.560 0.750 0.470 0.560 0.760 0.604 0.134

Arsenic (As) mg/kg 5.9 17 5.24 8.78 5.78 6.66 9.64 5.24 6.66 9.64 7.22 1.80

Barium (Ba) mg/kg - - 137 233 156 210 209 137 209 233 189 38.2

Beryllium (Be) mg/kg - - 0.450 0.730 0.540 0.580 0.800 0.450 0.580 0.800 0.620 0.134

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.90 12.2 8.50 7.80 11.0 7.80 8.50 12.2 9.48 1.88

Cadmium (Cd) mg/kg 0.6 3.5 0.766 1.20 0.890 1.05 1.26 0.766 1.05 1.26 1.03 0.195

Calcium (Ca) mg/kg - - 80,600 131,000 73,500 98,800 146,000 73,500 98,800 146,000 106,000 29,700

Chromium (Cr) mg/kg 37.3 90 13.1 22.9 14.7 16.1 22.7 13.1 16.1 22.9 17.9 4.33

Cobalt (Co) mg/kg - - 3.61 7.35 4.11 5.10 6.45 3.61 5.10 7.35 5.32 1.48

Copper (Cu) mg/kg 35.7 197 8.26 13.2 10.5 11.3 17.5 8.26 11.3 17.5 12.2 3.28

Iron (Fe) mg/kg 21,200 43,766 11,400 20,200 11,800 14,300 17,700 11,400 14,300 20,200 15,100 3,590

Lead (Pb) mg/kg 35 91 5.71 9.08 6.41 7.38 9.03 5.71 7.38 9.08 7.52 1.43

Lithium (Li) mg/kg - - 8.20 13.6 9.70 10.7 14.6 8.20 10.7 14.6 11.4 2.53

Magnesium (Mg) mg/kg - - 14,200 23,300 16,400 19,500 24,700 14,200 19,500 24,700 19,600 4,190

Manganese (Mn) mg/kg 460 1100 354 659 407 533 756 354 533 756 542 159

Mercury (Hg) mg/kg 0.17 0.486 0.0212 0.0245 0.0281 0.0249 0.0416 0.0212 0.0249 0.0416 0.0281 0.00750

Molybdenum (Mo) mg/kg - - 1.21 2.00 1.28 1.55 2.76 1.21 1.55 2.76 1.76 0.603

Nickel (Ni) mg/kg 16 75 16.6 27.5 18.5 22.0 27.9 16.6 22.0 27.9 22.5 4.84

Phosphorus (P) mg/kg - - 1,500 2,170 1,280 1,540 1,560 1,280 1,540 2,170 1,610 313

Potassium (K) mg/kg - - 1,350 2,450 1,470 1,470 2,450 1,350 1,470 2,450 1,840 529

Selenium (Se) mg/kg 2 2 1.31 1.98 1.65 1.65 1.10 1.10 1.65 1.98 1.54 0.321

Silver (Ag) mg/kg 0.5 - 0.120 0.170 0.150 0.150 0.260 0.120 0.150 0.260 0.170 0.0503

Sodium (Na) mg/kg - - 107 155 96.0 114 135 96.0 114 155 121 22.2

Strontium (Sr) mg/kg - - 102 167 96.5 124 164 96.5 124 167 131 31.5

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 1,400 <1,000 <1,000 1,400 1,080 -

Thallium (Tl) mg/kg - - 0.171 0.264 0.207 0.214 0.354 0.171 0.214 0.354 0.242 0.0668

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 18.8 26.6 19.7 14.6 15.0 14.6 18.8 26.6 18.9 4.56

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.915 1.43 0.953 1.04 1.46 0.915 1.04 1.46 1.16 0.250

Vanadium (V) mg/kg - - 25.5 43.5 27.6 29.5 39.1 25.5 29.5 43.5 33.0 7.38

Zinc (Zn) mg/kg 123 315 71.7 123 79.8 98.5 106 71.7 98.5 123 95.8 19.4

Zirconium (Zr) mg/kg - - <1.0 1.20 <1.0 <1.0 4.10 <1.00 <1.00 4.10 1.66 1.34

Acenaphthene mg/kg 0.00671 0.0889 <0.0060 <0.0050 <0.0072 <0.0080 <0.0050 <0.00500 <0.00600 <0.00800 <0.00500 -

Acenaphthylene mg/kg 0.00587 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.011 <0.0100 <0.0100 <0.0110 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.00400 <0.00400 <0.00400 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 0.0180 0.0110 <0.010 <0.0100 <0.0100 0.0180 0.0118 0.00323

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 0.0150 <0.010 <0.010 <0.0100 <0.0100 0.0150 0.0110 -

Benzo(b&j)fluoranthene mg/kg - - 0.0130 0.0100 0.0300 0.0190 0.0150 0.0100 0.0150 0.0300 0.0174 0.00732

Benzo(e)pyrene mg/kg - - 0.0120 <0.010 0.0220 0.0170 0.0190 <0.0100 0.0170 0.0220 0.0160 0.00420

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.010 0.0130 <0.010 <0.010 <0.0100 <0.0100 0.0130 0.0106 -

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Chrysene mg/kg 0.0571 0.862 0.0260 0.0200 0.0420 0.0390 0.0400 0.0200 0.0390 0.0420 0.0334 0.00923

Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00500 <0.00500 <0.00500 <0.00500 -

Fluoranthene mg/kg 0.111 2.355 0.0120 0.0160 0.0200 0.0220 0.0120 0.0120 0.0160 0.0220 0.0164 0.00430

Fluorene mg/kg 0.021 0.144 0.0110 <0.010 0.0150 0.0150 <0.010 <0.0100 0.0110 0.0150 0.0122 0.00215

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0510 0.0490 0.0910 0.0940 0.0310 0.0310 0.0510 0.0940 0.0632 0.0263

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0790 0.0810 0.140 0.143 0.0350 0.0350 0.0810 0.143 0.0956 0.0432

Naphthalene mg/kg 0.0346 0.391 0.0280 0.0270 0.0520 0.0510 <0.010 <0.0100 0.0280 0.0520 0.0336 0.0127

Perylene mg/kg - - <0.010 <0.010 0.0160 0.0110 <0.010 <0.0100 <0.0100 0.0160 0.0114 0.00231

Phenanthrene mg/kg 0.0419 0.515 0.0680 0.0620 0.108 0.115 0.0690 0.0620 0.0690 0.115 0.0844 0.0236

Pyrene mg/kg 0.053 0.875 0.0130 0.0130 0.0210 0.0220 0.0200 0.0130 0.0200 0.0220 0.0178 0.00418

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0100 <0.0100 -

Acenaphthene d10 % - - 76.6 72.3 78.2 80.7 78.2 72.3 78.2 80.7 77.2 2.93

Chrysene d12 % - - 90.5 82.1 86.8 90.7 96.4 82.1 90.5 96.4 89.3 4.99

Naphthalene d8 % - - 75.3 72.0 78.2 80.2 77.5 72.0 77.5 80.2 76.6 2.95

Phenanthrene d10 % - - 83.8 77.8 82.5 85.4 85.9 77.8 83.8 85.9 83.1 3.06

B(a)P Total Potency Equivalent mg/kg - - <0.020 <0.020 0.0230 <0.020 <0.020 <0.0200 <0.0200 0.0230 0.0206 -

IACR (CCME) mg/kg - - 0.170 <0.15 0.350 0.230 0.180 <0.150 0.180 0.350 0.216 0.0734

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.9: Sediment Data and Summary Statistics for Management Unit 5 Stations, RAEMP, 2019

7-Sep-19 7-Sep-19 7-Sep-19 7-Sep-19 7-Sep-19

Moisture % - - 37.7 64.5 45.2 44.1 35.1 35.1 44.1 64.5 45.3 10.9

pH (1:2 soil:water) pH units - - 8.41 8.26 8.15 7.99 8.25 7.99 8.25 8.41 8.21 0.146

% Gravel (>2mm) % - - 4.20 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 4.20 1.64 -

% Sand (2.0mm - 0.063mm) % - - 57.2 29.9 68.6 58.6 81.3 29.9 58.6 81.3 59.1 17.9

% Sand (2.00mm - 1.00mm) % - - 4.60 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 4.60 1.72 -

% Sand (1.00mm - 0.50mm) % - - 4.10 <1.0 2.90 1.10 5.00 <1.00 2.90 5.00 2.82 1.68

% Sand (0.50mm - 0.25mm) % - - 8.50 1.10 30.7 6.20 32.2 1.10 8.50 32.2 15.7 13.8

% Sand (0.25mm - 0.125mm) % - - 25.2 10.0 21.7 26.2 33.4 10.0 25.2 33.4 23.3 8.08

% Sand (0.125mm - 0.063mm) % - - 14.8 16.8 12.3 24.1 9.70 9.70 14.8 24.1 15.5 5.16

% Silt (0.063mm - 0.004mm) % - - 33.8 62.5 27.3 37.1 15.7 15.7 33.8 62.5 35.3 16.3

% Silt (0.063mm - 0.0312mm) % - - 15.1 27.5 12.1 18.3 7.30 7.30 15.1 27.5 16.1 7.14

% Silt (0.0312mm - 0.004mm) % - - 18.7 35.0 15.2 18.8 8.40 8.40 18.7 35.0 19.2 9.22

% Clay (<4μm) % - - 4.70 8.10 4.90 4.50 3.00 3.00 4.70 8.10 5.04 1.76
Organic
Carbon

Total Organic Carbon % - - 4.21 6.36 3.82 2.94 2.91 2.91 3.82 6.36 4.05 1.33

Aluminum (Al) mg/kg - - 6,150 6,630 5,500 8,520 5,960 5,500 6,150 8,520 6,550 1,110

Antimony (Sb) mg/kg - - 0.480 0.480 0.490 0.660 0.510 0.480 0.490 0.660 0.524 0.0726

Arsenic (As) mg/kg 5.9 17 4.95 6.44 5.23 4.96 4.86 4.86 4.96 6.44 5.29 0.621

Barium (Ba) mg/kg - - 120 154 126 156 111 111 126 156 133 19.3

Beryllium (Be) mg/kg - - 0.470 0.600 0.460 0.600 0.440 0.440 0.470 0.600 0.514 0.0747

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 8.50 8.40 7.10 12.3 7.50 7.10 8.40 12.3 8.76 1.95

Cadmium (Cd) mg/kg 0.6 3.5 0.739 1.18 0.706 0.893 0.613 0.613 0.739 1.18 0.826 0.209

Calcium (Ca) mg/kg - - 66,500 96,900 76,400 81,900 71,700 66,500 76,400 96,900 78,700 11,000

Chromium (Cr) mg/kg 37.3 90 13.1 17.1 13.1 15.7 12.2 12.2 13.1 17.1 14.2 1.95

Cobalt (Co) mg/kg - - 3.59 4.86 3.84 4.36 3.52 3.52 3.84 4.86 4.03 0.535

Copper (Cu) mg/kg 35.7 197 8.96 11.1 8.35 11.0 8.12 8.12 8.96 11.1 9.51 1.36

Iron (Fe) mg/kg 21,200 43,766 11,700 13,300 12,100 13,200 11,400 11,400 12,100 13,300 12,300 818

Lead (Pb) mg/kg 35 91 6.20 6.96 6.71 9.20 6.23 6.20 6.71 9.20 7.06 1.17

Lithium (Li) mg/kg - - 9.20 11.3 9.00 12.5 8.90 8.90 9.20 12.5 10.2 1.54

Magnesium (Mg) mg/kg - - 11,400 21,800 12,100 15,100 12,000 11,400 12,100 21,800 14,500 4,090

Manganese (Mn) mg/kg 460 1100 212 627 365 269 243 212 269 627 343 159

Mercury (Hg) mg/kg 0.17 0.486 0.0238 0.0371 0.0245 0.0338 0.0190 0.0190 0.0245 0.0371 0.0276 0.00710

Molybdenum (Mo) mg/kg - - 0.940 1.52 1.08 1.16 0.960 0.940 1.08 1.52 1.13 0.221

Nickel (Ni) mg/kg 16 75 15.8 23.5 16.1 18.6 14.2 14.2 16.1 23.5 17.6 3.43

Phosphorus (P) mg/kg - - 1,190 1,440 1,260 1,330 1,310 1,190 1,310 1,440 1,310 87.1

Potassium (K) mg/kg - - 1,350 1,560 1,110 1,750 1,320 1,110 1,350 1,750 1,420 231

Selenium (Se) mg/kg 2 2 1.95 2.41 1.07 2.09 1.03 1.03 1.95 2.41 1.71 0.590

Silver (Ag) mg/kg 0.5 - 0.130 0.170 0.120 0.180 0.100 0.100 0.130 0.180 0.140 0.0320

Sodium (Na) mg/kg - - 84.0 117 89.0 96.0 82.0 82.0 89.0 117 93.6 13.3

Strontium (Sr) mg/kg - - 90.6 110 97.8 107 93.3 90.6 97.8 110 99.7 7.98

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.159 0.235 0.149 0.245 0.143 0.143 0.159 0.245 0.186 0.0467

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 25.5 17.1 25.4 31.0 28.8 17.1 25.5 31.0 25.6 4.98

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.785 0.985 0.800 1.08 0.844 0.785 0.844 1.08 0.899 0.121

Vanadium (V) mg/kg - - 26.2 29.1 23.5 31.5 25.7 23.5 26.2 31.5 27.2 2.95

Zinc (Zn) mg/kg 123 315 70.6 103 71.4 82.7 64.1 64.1 71.4 103 78.4 14.4

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 1.10 <1.0 <1.00 <1.00 1.10 1.02 -

Acenaphthene mg/kg 0.00671 0.0889 <0.0050 <0.010 <0.0075 <0.0050 <0.0050 <0.00500 <0.00500 <0.0100 <0.00500 -

Acenaphthylene mg/kg 0.00587 0.128 <0.0050 <0.0070 <0.0050 0.00640 0.00540 <0.00500 0.00520 <0.00700 0.00545 0.000559

Acridine mg/kg - - <0.010 <0.014 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0140 <0.0100 -

Anthracene mg/kg 0.0469 0.245 0.00420 0.0106 0.00810 0.0109 0.00780 0.00420 0.00810 0.0109 0.00832 0.00255

Benz(a)anthracene mg/kg 0.0317 0.385 0.0170 0.0490 0.0280 0.0470 0.0710 0.0170 0.0470 0.0710 0.0424 0.0196

Benzo(a)pyrene mg/kg 0.0319 0.782 0.0170 0.0410 0.0250 0.0380 0.0600 0.0170 0.0380 0.0600 0.0362 0.0155

Benzo(b&j)fluoranthene mg/kg - - 0.0300 0.0730 0.0430 0.0610 0.0980 0.0300 0.0610 0.0980 0.0610 0.0249

Benzo(e)pyrene mg/kg - - 0.0180 0.0440 0.0260 0.0360 0.0560 0.0180 0.0360 0.0560 0.0360 0.0140

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0120 0.0290 0.0180 0.0240 0.0400 0.0120 0.0240 0.0400 0.0246 0.0101

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 0.0210 0.0130 0.0190 0.0300 <0.0100 0.0190 0.0300 0.0186 0.00671

Chrysene mg/kg 0.0571 0.862 0.0280 0.0730 0.0420 0.0610 0.0780 0.0280 0.0610 0.0780 0.0564 0.0199

Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.0050 0.0114 0.00680 0.00910 0.0147 <0.00500 0.00910 0.0147 0.00940 0.00321

Fluoranthene mg/kg 0.111 2.355 0.0190 0.0670 0.0450 0.0700 0.0830 0.0190 0.0670 0.0830 0.0568 0.0237

Fluorene mg/kg 0.021 0.144 <0.010 0.0180 0.0110 <0.010 <0.010 <0.0100 <0.0100 0.0180 0.0118 0.00323

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0100 0.0240 0.0140 0.0210 0.0330 0.0100 0.0210 0.0330 0.0204 0.00845

1-Methylnaphthalene mg/kg - - 0.0400 0.0970 0.0570 0.0490 0.0470 0.0400 0.0490 0.0970 0.0580 0.0213

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0620 0.151 0.0910 0.0790 0.0800 0.0620 0.0800 0.151 0.0926 0.0323

Naphthalene mg/kg 0.0346 0.391 0.0260 0.0630 0.0340 0.0360 0.0350 0.0260 0.0350 0.0630 0.0388 0.0133

Perylene mg/kg - - <0.010 0.0180 0.0100 0.0150 0.0190 <0.0100 0.0150 0.0190 0.0144 0.00409

Phenanthrene mg/kg 0.0419 0.515 0.0440 0.118 0.0780 0.0670 0.0540 0.0440 0.0670 0.118 0.0722 0.0270

Pyrene mg/kg 0.053 0.875 0.0170 0.0560 0.0370 0.0560 0.0630 0.0170 0.0560 0.0630 0.0458 0.0177

Quinoline mg/kg - - <0.010 <0.014 <0.010 <0.010 <0.010 <0.0100 <0.0100 <0.0140 <0.0100 -

Acenaphthene d10 % - - 86.7 86.0 85.8 91.1 84.9 84.9 86.0 91.1 86.9 2.29

Chrysene d12 % - - 95.1 93.5 96.1 98.6 92.9 92.9 95.1 98.6 95.2 2.14

Naphthalene d8 % - - 88.5 87.9 85.8 90.9 85.7 85.7 87.9 90.9 87.8 2.03

Phenanthrene d10 % - - 89.0 88.1 90.6 92.5 87.7 87.7 89.0 92.5 89.6 1.86

B(a)P Total Potency Equivalent mg/kg - - 0.0260 0.0700 0.0420 0.0630 0.0990 0.0260 0.0630 0.0990 0.0600 0.0263

IACR (CCME) mg/kg - - 0.340 0.940 0.560 0.830 1.30 0.340 0.830 1.30 0.794 0.346

Value > lower Working Sediment Quality Guideline (WSQG).

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG).

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium).

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.10: Sediment Summary Stats and Data for Management Unit 5, RAEMP

8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18 8-Sep-18

Moisture % - - 39.0 73.8 48.5 83.1 61.8 39.0 61.8 83.1 61.2 18.0

pH (1:2 soil:water) pH units - - 7.93 7.51 7.78 7.29 7.49 7.29 7.51 7.93 7.60 0.254

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 71.3 23.9 35.0 10.4 34.0 10.4 34.0 71.3 34.9 22.6

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (1.00mm - 0.50mm) % - - 1.60 1.30 <1.0 2.30 2.30 <1.00 1.60 2.30 1.70 0.525

% Sand (0.50mm - 0.25mm) % - - 25.0 4.10 2.90 2.90 8.00 2.90 4.10 25.0 8.58 9.41

% Sand (0.25mm - 0.125mm) % - - 33.1 10.4 6.30 2.80 15.9 2.80 10.4 33.1 13.7 11.9

% Sand (0.125mm - 0.063mm) % - - 10.6 7.10 23.8 1.40 6.80 1.40 7.10 23.8 9.94 8.42

% Silt (0.063mm - 0.004mm) % - - 26.3 68.6 61.5 80.4 60.4 26.3 61.5 80.4 59.4 20.2

% Silt (0.063mm - 0.0312mm) % - - 12.2 29.6 30.1 35.3 26.8 12.2 29.6 35.3 26.8 8.72

% Silt (0.0312mm - 0.004mm) % - - 14.1 39.0 31.4 45.1 33.6 14.1 33.6 45.1 32.6 11.6

% Clay (<4μm) % - - 3.10 8.00 4.80 9.90 6.30 3.10 6.30 9.90 6.42 2.66

Texture - - -

Sandy 
loam / 
Loamy 
sand

Silt loam Silt loam Silt Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 2.38 4.60 3.90 6.12 4.76 2.38 4.60 6.12 4.35 1.36

Aluminum (Al) mg/kg - - 6,740 8,100 9,450 9,040 7,810 6,740 8,100 9,450 8,230 1,070

Antimony (Sb) mg/kg - - 0.590 0.460 0.500 0.400 0.440 0.400 0.460 0.590 0.478 0.0722

Arsenic (As) mg/kg 5.9 17 5.41 5.72 6.15 5.44 5.78 5.41 5.72 6.15 5.70 0.300

Barium (Ba) mg/kg - - 142 165 164 172 152 142 164 172 159 11.9

Beryllium (Be) mg/kg - - 0.510 0.550 0.630 0.550 0.520 0.510 0.550 0.630 0.552 0.0471

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 9.20 12.8 14.3 12.9 10.4 9.20 12.8 14.3 11.9 2.07

Cadmium (Cd) mg/kg 0.6 3.5 0.965 0.958 1.05 1.28 0.929 0.929 0.965 1.28 1.04 0.143

Calcium (Ca) mg/kg - - 73,400 92,500 68,700 72,600 73,800 68,700 73,400 92,500 76,200 9,330

Chromium (Cr) mg/kg 37.3 90 14.8 21.0 21.6 22.4 18.6 14.8 21.0 22.4 19.7 3.07

Cobalt (Co) mg/kg - - 3.94 4.62 4.85 4.79 4.20 3.94 4.62 4.85 4.48 0.395

Copper (Cu) mg/kg 35.7 197 9.06 10.3 12.4 12.4 10.7 9.06 10.7 12.4 11.0 1.44

Iron (Fe) mg/kg 21,200 43,766 11,900 12,300 13,500 12,900 12,600 11,900 12,600 13,500 12,600 607

Lead (Pb) mg/kg 35 91 6.96 6.83 7.76 6.98 6.53 6.53 6.96 7.76 7.01 0.455

Lithium (Li) mg/kg - - 7.70 9.20 10.0 8.90 8.40 7.70 8.90 10.0 8.84 0.862

Magnesium (Mg) mg/kg - - 12,300 16,800 16,300 15,700 15,600 12,300 15,700 16,800 15,300 1,770

Manganese (Mn) mg/kg 460 1,100 297 466 320 313 302 297 313 466 340 71.2

Mercury (Hg) mg/kg 0.17 0.486 0.0250 0.0280 0.0330 0.0476 0.0263 0.0250 0.0280 0.0476 0.0320 0.00924

Molybdenum (Mo) mg/kg - - 1.40 1.45 1.43 1.47 1.27 1.27 1.43 1.47 1.40 0.0792

Nickel (Ni) mg/kg 16 75 16.4 23.2 22.5 27.3 19.9 16.4 22.5 27.3 21.9 4.05

Phosphorus (P) mg/kg - - 1,270 1,270 1,310 1,240 1,270 1,240 1,270 1,310 1,270 24.9

Potassium (K) mg/kg - - 1,610 2,130 2,460 2,360 1,980 1,610 2,130 2,460 2,110 336

Selenium (Se) mg/kg 2 2 1.22 2.65 2.27 6.06 3.51 1.22 2.65 6.06 3.14 1.83

Silver (Ag) mg/kg 0.5 - 0.130 0.140 0.170 0.170 0.140 0.130 0.140 0.170 0.150 0.0187

Sodium (Na) mg/kg - - 93.0 115 109 123 112 93.0 112 123 110 11.0

Strontium (Sr) mg/kg - - 93.8 109 90.0 94.7 93.0 90.0 93.8 109 96.1 7.42

Sulfur (S) mg/kg - - <1000 <1000 1,300 2,300 1,100 <1,000 1,100 2,300 1,340 571

Thallium (Tl) mg/kg - - 0.206 0.242 0.290 0.260 0.219 0.206 0.242 0.290 0.243 0.0333

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 29.5 23.9 27.2 17.0 21.7 17.0 23.9 29.5 23.9 4.87

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 1.02 1.05 1.12 1.15 1.04 1.02 1.05 1.15 1.08 0.0559

Vanadium (V) mg/kg - - 30.7 33.4 39.4 35.3 32.5 30.7 33.4 39.4 34.3 3.32

Zinc (Zn) mg/kg 123 315 75.7 92.0 97.2 112 91.2 75.7 92.0 112 93.6 13.0

Zirconium (Zr) mg/kg - - 1.00 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 1.00 1.00 -

Acenaphthene mg/kg 0.00671 0.0889 <0.0050 0.0120 0.00790 <0.015 0.00940 <0.00500 0.00865 <0.0150 0.00858 0.00229

Acenaphthylene mg/kg 0.00587 0.128 <0.0050 <0.010 <0.0050 <0.015 <0.0050 <0.00500 <0.00500 <0.0150 <0.00500 -

Acridine mg/kg - - <0.010 <0.026 <0.018 <0.030 <0.025 <0.0100 <0.0250 <0.0300 <0.0100 -

Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0080 <0.0060 <0.012 <0.0070 <0.00400 <0.00700 <0.0120 <0.00400 -

Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.020 0.0280 <0.030 0.0300 <0.0100 <0.0200 0.0300 0.0188 0.00113

Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.020 0.0170 <0.030 0.0240 <0.0100 0.0170 <0.0300 0.0161 0.00479

Benzo(b&j)fluoranthene mg/kg - - 0.0140 0.0250 0.0390 0.0310 0.0480 0.0140 0.0310 0.0480 0.0314 0.0130

Benzo(e)pyrene mg/kg - - 0.0110 0.0230 0.0250 <0.030 0.0300 0.0110 0.0230 0.0300 0.0217 0.00878

Benzo(g,h,i)perylene mg/kg 0.17 3.2 <0.010 <0.020 0.0120 <0.030 0.0170 <0.0100 0.0120 <0.0300 0.0130 0.00430

Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.020 <0.010 <0.030 0.0120 <0.0100 <0.0100 <0.0300 0.0107 -

Chrysene mg/kg 0.0571 0.862 0.0280 0.0590 0.0590 0.0710 0.0780 0.0280 0.0590 0.0780 0.0590 0.0191

Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.0050 <0.010 0.00640 <0.015 0.00830 <0.00500 0.00640 <0.0150 0.00657 0.00164

Fluoranthene mg/kg 0.111 2.355 0.0150 0.0240 0.0540 0.0400 0.0600 0.0150 0.0400 0.0600 0.0386 0.0192

Fluorene mg/kg 0.021 0.144 <0.010 0.0280 0.0150 0.0310 0.0200 <0.0100 0.0200 0.0310 0.0208 0.00764

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.020 <0.010 <0.030 <0.010 <0.0100 <0.0100 <0.0300 <0.0100 -

1-Methylnaphthalene mg/kg - - 0.0510 0.128 0.0970 0.181 0.117 0.0510 0.117 0.181 0.115 0.0473

2-Methylnaphthalene mg/kg 0.0202 0.201 0.0760 0.199 0.139 0.283 0.181 0.0760 0.181 0.283 0.176 0.0764

Naphthalene mg/kg 0.0346 0.391 0.0280 0.0590 0.0490 0.0860 0.0610 0.0280 0.0590 0.0860 0.0566 0.0210

Perylene mg/kg - - <0.010 <0.020 <0.017 <0.030 0.0180 <0.0100 <0.0170 <0.0300 0.0127 -

Phenanthrene mg/kg 0.0419 0.515 0.0610 0.164 0.120 0.194 0.150 0.0610 0.150 0.194 0.138 0.0505

Pyrene mg/kg 0.053 0.875 0.0140 0.0250 0.0410 0.0400 0.0510 0.0140 0.0400 0.0510 0.0342 0.0146

Quinoline mg/kg - - <0.010 <0.020 <0.010 <0.030 <0.010 <0.0100 <0.0100 <0.0300 <0.0100 -

Acenaphthene d10 % - - 78.2 88.8 80.7 84.7 85.0 78.2 84.7 88.8 83.5 4.11

Chrysene d12 % - - 99.8 111 101 101 104 99.8 101 111 103 4.54

Naphthalene d8 % - - 69.2 76.8 71.8 74.0 73.2 69.2 73.2 76.8 73.0 2.80

Phenanthrene d10 % - - 85.7 97.0 86.4 89.0 91.9 85.7 89.0 97.0 90.0 4.61

B(a)P Total Potency Equivalent mg/kg - - <0.020 0.0210 0.0320 0.0310 0.0420 <0.0200 0.0310 0.0420 0.0292 0.00908

IACR (CCME) mg/kg - - 0.170 0.330 0.470 0.450 0.610 0.170 0.450 0.610 0.406 0.165

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.
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Table C.10: Sediment Summary Stats and Data for Management Unit 5, RAEMP

7-Sep-18 7-Sep-18 7-Sep-18 7-Sep-18 7-Sep-18

Moisture % - - 43.4 48.9 42.2 54.0 70.8 42.2 48.9 70.8 51.9 11.6

pH (1:2 soil:water) pH units - - 8.03 8.03 7.95 7.82 7.77 7.77 7.95 8.03 7.92 0.120

% Gravel (>2mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (2.0mm - 0.063mm) % - - 85.5 57.1 65.5 64.1 22.2 22.2 64.1 85.5 58.9 23.1

% Sand (2.00mm - 1.00mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

% Sand (1.00mm - 0.50mm) % - - <1.0 <1.0 2.00 1.40 <1.0 <1.00 <1.00 2.00 1.28 0.339

% Sand (0.50mm - 0.25mm) % - - 24.0 3.40 24.8 8.80 1.80 1.80 8.80 24.8 12.6 11.1

% Sand (0.25mm - 0.125mm) % - - 46.0 25.9 17.3 29.4 2.70 2.70 25.9 46.0 24.3 15.9

% Sand (0.125mm - 0.063mm) % - - 13.5 25.8 20.4 23.5 15.7 13.5 20.4 25.8 19.8 5.16

% Silt (0.063mm - 0.004mm) % - - 13.5 39.5 31.7 31.7 72.1 13.5 31.7 72.1 37.7 21.5

% Silt (0.063mm - 0.0312mm) % - - 7.00 18.6 15.6 15.7 32.8 7.00 15.7 32.8 17.9 9.37

% Silt (0.0312mm - 0.004mm) % - - 6.50 20.9 16.1 16.0 39.3 6.50 16.1 39.3 19.8 12.1

% Clay (<4μm) % - - 1.90 5.10 3.80 3.80 7.00 1.90 3.80 7.00 4.32 1.88

Texture - - - Sand Sandy loam Sandy loam Sandy loam Silt loam - - - - -

Organic
Carbon

Total Organic Carbon % - - 2.36 5.12 2.94 2.84 4.30 2.36 2.94 5.12 3.51 1.15

Aluminum (Al) mg/kg - - 6,300 8,330 6,760 6,170 5,580 5,580 6,300 8,330 6,630 1,040

Antimony (Sb) mg/kg - - 0.520 0.560 0.470 0.470 0.490 0.470 0.490 0.560 0.502 0.0383

Arsenic (As) mg/kg 5.9 17 5.13 5.34 4.63 4.77 4.53 4.53 4.77 5.34 4.88 0.343

Barium (Ba) mg/kg - - 122 154 122 114 143 114 122 154 131 16.8

Beryllium (Be) mg/kg - - 0.420 0.540 0.430 0.450 0.470 0.420 0.450 0.540 0.462 0.0476

Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.200 <0.200 <0.200 <0.200 -

Boron (B) mg/kg - - 7.20 10.7 7.90 7.20 7.00 7.00 7.20 10.7 8.00 1.55

Cadmium (Cd) mg/kg 0.6 3.5 0.585 0.911 0.661 0.619 0.827 0.585 0.661 0.911 0.721 0.141

Calcium (Ca) mg/kg - - 69,200 79,000 66,900 66,900 74,700 66,900 69,200 79,000 71,300 5,340

Chromium (Cr) mg/kg 37.3 90 14.9 18.9 15.4 14.2 12.2 12.2 14.9 18.9 15.1 2.44

Cobalt (Co) mg/kg - - 3.63 4.66 3.77 3.93 3.87 3.63 3.87 4.66 3.97 0.401

Copper (Cu) mg/kg 35.7 197 7.67 10.9 8.70 8.59 9.75 7.67 8.70 10.9 9.12 1.24

Iron (Fe) mg/kg 21,200 43,766 11,900 13,700 11,500 11,600 11,000 11,000 11,600 13,700 11,900 1,040

Lead (Pb) mg/kg 35 91 6.02 7.70 6.10 6.41 7.42 6.02 6.41 7.70 6.73 0.778

Lithium (Li) mg/kg - - 7.30 9.80 7.90 7.90 8.60 7.30 7.90 9.80 8.30 0.957

Magnesium (Mg) mg/kg - - 11,500 14,700 12,200 13,100 11,500 11,500 12,200 14,700 12,600 1,350

Manganese (Mn) mg/kg 460 1,100 256 278 245 237 374 237 256 374 278 55.8

Mercury (Hg) mg/kg 0.17 0.486 0.0180 0.0284 0.0245 0.0232 0.0304 0.0180 0.0245 0.0304 0.0249 0.00483

Molybdenum (Mo) mg/kg - - 1.06 1.20 0.970 1.01 1.08 0.970 1.06 1.20 1.06 0.0873

Nickel (Ni) mg/kg 16 75 15.0 19.5 15.4 15.9 17.3 15.0 15.9 19.5 16.6 1.83

Phosphorus (P) mg/kg - - 1,420 1,360 1,230 1,340 1,070 1,070 1,340 1,420 1,280 138

Potassium (K) mg/kg - - 1,440 1,950 1,550 1,310 1,260 1,260 1,440 1,950 1,500 275

Selenium (Se) mg/kg 2 2 0.820 2.48 2.00 1.61 1.81 0.820 1.81 2.48 1.74 0.609

Silver (Ag) mg/kg 0.5 - <0.10 0.140 0.120 0.110 0.190 <0.100 0.120 0.190 0.132 0.0347

Sodium (Na) mg/kg - - 90.0 103 88.0 89.0 83.0 83.0 89.0 103 90.6 7.44

Strontium (Sr) mg/kg - - 92.1 102 86.4 87.3 91.2 86.4 91.2 102 91.8 6.20

Sulfur (S) mg/kg - - <1000 <1000 <1000 <1000 <1000 <1,000 <1,000 <1,000 <1,000 -

Thallium (Tl) mg/kg - - 0.143 0.215 0.171 0.155 0.181 0.143 0.171 0.215 0.173 0.0276

Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.00 <2.00 <2.00 <2.00 -

Titanium (Ti) mg/kg - - 30.6 35.5 28.7 26.4 16.8 16.8 28.7 35.5 27.6 6.90

Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.500 <0.500 <0.500 <0.500 -

Uranium (U) mg/kg - - 0.919 1.05 0.882 0.908 0.786 0.786 0.908 1.05 0.909 0.0947

Vanadium (V) mg/kg - - 28.9 35.5 29.5 26.5 21.6 21.6 28.9 35.5 28.4 5.04

Zinc (Zn) mg/kg 123 315 67.9 85.6 69.7 67.8 67.1 67.1 67.9 85.6 71.6 7.87

Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 -

Acenaphthene mg/kg 0.00671 0.0889 <0.010 <0.0070 <0.0060 <0.0050 <0.011 <0.00500<0.00700 <0.0110 <0.00500 -

Acenaphthylene mg/kg 0.00587 0.128 0.0115 0.00520 <0.0050 <0.0050 <0.010 <0.00500<0.00500 0.0115 0.00635 0.00356

Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.024 <0.0100 <0.0100 <0.0240 <0.0100 -

Anthracene mg/kg 0.0469 0.245 0.0398 0.00670 0.00410 <0.0040 <0.010 <0.00400 0.00410 0.0398 0.0119 0.0171

Benz(a)anthracene mg/kg 0.0317 0.385 0.231 0.0410 0.0200 0.0120 0.0460 0.0120 0.0410 0.231 0.0700 0.0911

Benzo(a)pyrene mg/kg 0.0319 0.782 0.169 0.0380 0.0140 <0.010 0.0350 <0.0100 0.0350 0.169 0.0532 0.0674

Benzo(b&j)fluoranthene mg/kg - - 0.289 0.0740 0.0320 0.0110 0.0760 0.0110 0.0740 0.289 0.0964 0.111

Benzo(e)pyrene mg/kg - - 0.145 0.0430 0.0210 0.0160 0.0450 0.0160 0.0430 0.145 0.0540 0.0525

Benzo(g,h,i)perylene mg/kg 0.17 3.2 0.0900 0.0280 0.0110 <0.010 0.0210 <0.0100 0.0210 0.0900 0.0320 0.0342

Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0940 0.0200 <0.010 <0.010 <0.020 <0.0100 <0.0200 0.0940 0.0288 0.0419

Chrysene mg/kg 0.0571 0.862 0.239 0.0620 0.0380 0.0310 0.0920 0.0310 0.0620 0.239 0.0924 0.0854

Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0378 0.0101 <0.0050 <0.0050 0.0110 <0.00500 0.0101 0.0378 0.0138 0.0135

Fluoranthene mg/kg 0.111 2.355 0.311 0.0510 0.0310 0.0180 0.0460 0.0180 0.0460 0.311 0.0914 0.123

Fluorene mg/kg 0.021 0.144 0.0120 <0.010 <0.010 <0.010 <0.020 <0.0100 <0.0100 <0.0200 0.0105 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0910 0.0240 <0.010 <0.010 <0.020 <0.0100 <0.0200 0.0910 0.0290 0.0379

1-Methylnaphthalene mg/kg - - 0.150 0.0740 0.0670 0.0580 0.0860 0.0580 0.0740 0.150 0.0870 0.0367

2-Methylnaphthalene mg/kg 0.0202 0.201 0.226 0.111 0.101 0.0840 0.124 0.0840 0.111 0.226 0.129 0.0561

Naphthalene mg/kg 0.0346 0.391 0.0910 0.0470 0.0430 0.0390 0.0590 0.0390 0.0470 0.0910 0.0558 0.0211

Perylene mg/kg - - 0.0550 0.0170 <0.010 0.0170 <0.020 <0.0100 0.0170 0.0550 0.0227 0.0186

Phenanthrene mg/kg 0.0419 0.515 0.142 0.0850 0.0790 0.0670 0.123 0.0670 0.0850 0.142 0.0992 0.0318

Pyrene mg/kg 0.053 0.875 0.221 0.0400 0.0230 0.0140 0.0460 0.0140 0.0400 0.221 0.0688 0.0860

Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.020 <0.0100 <0.0100 <0.0200 <0.0100 -

Acenaphthene d10 % - - 75.5 73.5 72.5 80.9 85.8 72.5 75.5 85.8 77.6 5.60

Chrysene d12 % - - 84.4 89.0 88.6 89.0 97.6 84.4 89.0 97.6 89.7 4.81

Naphthalene d8 % - - 72.4 70.0 69.1 77.8 77.4 69.1 72.4 77.8 73.3 4.07

Phenanthrene d10 % - - 76.9 79.3 79.0 80.5 87.6 76.9 79.3 87.6 80.7 4.09

B(a)P Total Potency Equivalent mg/kg - - 0.280 0.0650 0.0230 <0.020 0.0610 <0.0200 0.0610 0.280 0.0898 0.111

IACR (CCME) mg/kg - - 3.87 0.900 0.360 0.180 0.870 0.180 0.870 3.87 1.24 1.51

Value > lower Working Sediment Quality Guideline (WSQG)

Value < LRL and LRL > lower Working Sediment Quality Guideline (WSQG)

Value > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Value < LRL and LRL > upper Working Sediment Quality Guideline (WSQG, or only guideline in the case of Selenium)

Note: All observed data are reported to the number of significant digits reported by the laboratory and summary statistics are reported to 3 significant digits for display purposes.

Physical
Tests

Particle
Size

Metals 
(1 mm 

fraction)

PAHs
(1 mm 

fraction)

Standard 
Deviation

RG_ELELK
O

Rep1

RG_ELELK
O

Rep2

RG_ELELK
O

Rep3

RG_ELELK
O

Rep4
Lower 
WSQG

Upper 
WSQG

Parameter Units

RG_ELELK
O

Rep5
Min Median Max Mean
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Table C.11: SQI Scores by Management Unit Area, RAEMP, 2017 to 2019   

SQIa F1 (Scope)b F2 (Area 

Frequency)c
F3 

(Amplitude)d
Sample 

Size
# of 

Guidelines SQIa F1 (Scope)b F2 (Area 

Frequency)c
F3 

(Amplitude)d
Sample 

Size
# of 

Guidelines SQIa F1 (Scope)b F2 (Area 

Frequency)c
F3 

(Amplitude)d
Sample 

Size
# of 

Guidelines
RG_HENUP - - - - - - 93.3 7.14 4.76 7.86 84 28 86.0 14.3 9.52 17.2 84 28
RG_FO26 - - - - - - 51.2 46.4 42.9 56.1 56 28 47.4 46.4 39.3 67.9 168 28

RG_FOUKI 33.6 53.6 50.7 88.3 140 28 29.4 57.1 57.1 91.8 140 28 34.4 57.1 50.7 84.0 140 28
RG_FOBKS 37.0 53.6 46.4 83.0 140 28 32.3 57.1 53.6 87.3 140 28 35.4 57.1 48.6 83.1 140 28
RG_FOBCP 42.2 53.6 43.6 72.5 140 28 47.1 50.0 37.9 66.7 140 28 37.1 53.6 50.9 80.0 112 28
RG_FRUPO 54.9 39.3 36.4 56.9 140 28 64.3 35.7 28.6 41.5 140 28 50.7 42.9 37.1 63.8 140 28
RG_FO22 63.5 35.7 30.0 42.5 140 28 60.1 39.3 27.9 49.5 140 28 55.4 46.4 36.4 49.8 140 28

RG_FODGH - - - - - - 49.8 50.0 46.4 53.9 140 28 56.8 50.0 37.9 40.9 140 28
Reference RG_SLINE - - - - - - 61.4 39.3 36.9 39.5 84 28 71.8 32.1 29.8 21.7 84 28

RG_LIDSL - - - - - - 37.2 57.1 51.4 76.8 140 28 30.3 67.9 50.7 85.9 140 28
RG_FO23 - - - - - - 38.5 57.1 52.1 73.1 140 28 42.7 53.6 47.1 69.0 140 28

Reference RG_ELUGH - - - - - - 88.8 17.9 5.95 4.99 84 28 84.2 17.9 11.9 17.1 84 28
GH_ERSC4 86.9 17.9 11.61 7.64 112 28 - - - - - - - - - - - -
GH_ER1A 81.5 25.0 17.86 9.01 84 28 - - - - - - - - - - - -

RG_GH-SCW3 - - - - - - 65.4 28.6 23.6 47.1 140 28 82.3 25.0 15.7 7.91 140 28
GH_ERSC2 51.6 39.3 35.7 64.8 84 28 - - - - - - - - - - - -
RG_EL20 - - - - - - 87.8 14.3 12.1 9.8 140 28 82.1 25.0 15.7 9.38 140 28

RG_ELUEL - - - - - - 88.5 17.9 8.57 1.71 140 28 87.9 17.9 10.0 4.67 140 28
RG_AGCK - - - - - - 39.1 67.9 51.2 62.4 84 28 93.7 7.14 7.14 4.03 28 28

RG_ALUSM - - - - - - 61.0 50.0 36.9 26.4 84 28 71.6 39.3 23.8 17.5 84 28
RG_LE1 - - - - - - 69.8 32.1 32.1 25.9 28 28 87.7 14.3 11.9 10.3 84 28
RG_MI25 - - - - - - 61.9 50.0 36.9 22.0 84 28 76.9 25.0 22.6 21.6 84 28

RG_HACKDS - - - - - - 35.9 60.7 56.4 73.9 140 28 37.4 57.1 49.3 77.7 140 28
RG_EL19 - - - - - - 75.0 28.6 20.7 25.0 140 28 57.2 50.0 36.4 40.9 140 28

RG_CORCK - - - - - - 35.3 53.6 52.9 83.0 140 28 31.6 57.1 56.4 87.2 140 28
RG_ERCK - - - - - - - - - - - - 61.8 35.7 35.7 42.7 56 28
RG_MIUCO - - - - - - 60.6 50.0 39.3 24.8 140 28 71.0 39.3 23.6 20.8 140 28
RG_MIDCO - - - - - - 35.3 64.3 56.4 72.4 140 28 70.4 32.1 27.9 28.5 140 28
RG_MIDAG - - - - - - 43.3 60.7 45.7 62.2 140 28 62.7 42.9 30.0 37.8 140 28
RG_MIULE - - - - - - 49.4 50.0 45.0 56.3 140 28 67.8 39.3 25.0 30.6 140 28

RG_MI5 - - - - - - 54.6 53.6 40.7 40.8 140 28 61.5 53.6 30.4 25.6 168 28
RG_MI3 - - - - - - - - - - - - 67.4 39.3 30.7 26.4 140 28

RG_MIDER - - - - - - - - - - - - 52.5 53.6 45.0 43.3 140 28
RG_MICOMP - - - - - - 36.3 67.9 53.6 68.7 140 28 51.7 53.6 40.0 50.3 140 28

RG_EL1 - - - - - - 61.9 46.4 32.9 33.6 140 28 76.6 28.6 21.4 19.1 280 28
RG_ELELKO - - - - - - 61.6 50.0 29.3 32.8 140 28 62.2 53.6 32.1 19.5 140 28

a SQI = 100 - (sqr((F12+F22+F32)/1.732)).
b Percentage of variables that do not meet their respective guidelines: (# parameters with failed samples/total number of parameters)*100.
c Percentage of samples that do not meet their respective guidelines: (# failed samples/total number of samples)*100.
d Normalized sum of extent above guidelines scaled between 0-100.

Station
2018 2019

5 Mine-exposed

1

Reference

Mine-exposed

MU Exposure Type
2017

Mine-exposed

Notes: "-" indicates no data available; non-detect data was subbed in at the LRL for the SQI calculations; calculations derived from CCME (2001);  Canadian water quality guidelines for the protection of aquatic life from CCME Water Quality Index 1.0, Technical Report;  In:  Canadian environmental quality guidelines, 1999, Canadian 
Council of Ministers of the Environment, Winnipeg.

2
Mine-exposed

3

4

Reference

Mine-exposed
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Figure D.1: Calcite Proportion and Concretion Score, Management Unit 1, RAEMP, 2015 to 2019
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Figure D.1: Calcite Proportion and Concretion Score, Management Unit 1, RAEMP, 2015 to 2019
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Figure D.1: Calcite Proportion and Concretion Score, Management Unit 1, RAEMP, 2015 to 2019

Page 3 of 5



0.0

0.2

0.4

0.6

0.8

1.0

0

0.5

1.0

1.5

2.0

2015 2016 2017 2018 2019

C
al

ci
te

 P
re

se
nc

e 
S

co
re

C
alcite C

oncretion S
core

RG_FRUPO

0.0

0.2

0.4

0.6

0.8

1.0

0

0.5

1.0

1.5

2.0

2015 2016 2017 2018 2019

C
al

ci
te

 P
re

se
nc

e 
S

co
re

C
alcite C

oncretion S
core

RG_FODPO

0.0

0.2

0.4

0.6

0.8

1.0

0

0.5

1.0

1.5

2.0

2015 2016 2017 2018 2019

C
al

ci
te

 P
re

se
nc

e 
S

co
re

C
alcite C

oncretion S
core

RG_FO22

0.0

0.2

0.4

0.6

0.8

1.0

0

0.5

1.0

1.5

2.0

2015 2016 2017 2018 2019

C
al

ci
te

 P
re

se
nc

e 
S

co
re

C
alcite C

oncretion S
core

RG_FOUEW

0.0

0.2

0.4

0.6

0.8

1.0

0

0.5

1.0

1.5

2.0

2015 2016 2017 2018 2019

C
al

ci
te

 P
re

se
nc

e 
S

co
re

C
alcite C

oncretion S
core

LC_FRUS

0.0

0.2

0.4

0.6

0.8

1.0

0

0.5

1.0

1.5

2.0

2015 2016 2017 2018 2019

C
al

ci
te

 P
re

se
nc

e 
S

co
re

C
alcite C

oncretion S
core

LC_FRB

Calcite Presence Score Calcite Concretion Score

Figure D.1: Calcite Proportion and Concretion Score, Management Unit 1, RAEMP, 2015 to 2019
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Figure D.1: Calcite Proportion and Concretion Score, Management Unit 1, RAEMP, 2015 to 2019
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Figure D.2: Calcite Proportion and Concretion Score, Management Unit 2, RAEMP, 2015 to 2019
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Figure D.2: Calcite Proportion and Concretion Score, Management Unit 2, RAEMP, 2015 to 2019
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Figure D.3: Calcite Proportion and Concretion Score, Management Unit 3, RAEMP, 2015 to 2019
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Figure D.3: Calcite Proportion and Concretion Score, Management Unit 3, RAEMP, 2015 to 2019
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Figure D.4: Calcite Proportion and Concretion Score, Management Unit 4, RAEMP, 2015 to 2019
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Figure D.4: Calcite Proportion and Concretion Score, Management Unit 4, RAEMP, 2015 to 2019
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Figure D.4: Calcite Proportion and Concretion Score, Management Unit 4, RAEMP, 2015 to 2019
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Figure D.4: Calcite Proportion and Concretion Score, Management Unit 4, RAEMP, 2015 to 2019
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Figure D.5: Calcite Proportion and Concretion Score, Management Unit 5, RAEMP, 2015 to 2019



2015 2016 2017 2018 2019 2015 2016 2017 2018 2019  2012-2018 2015
Presence Score <0.001 b -0.14 -0.13 -0.12 -0.12  A   B   B   B   B ns ↓

Concretion Score d - ns ns ns ns ns - - - - - - -
Calcite Index - b -0.14 -0.13 -0.12 -0.12 - - - - - - -

Presence Score <0.001 b -0.098 -0.30 -0.075 0.049  AB   B    C   B  A  ns ns
Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - b -0.098 -0.30 -0.075 0.049 - - - - - - -
Presence Score <0.001 - - - b -0.47 - - -  A   B ↓ -

Concretion Score 1.000 - - - ns ns - - - ns ns ns -
Calcite Index - - - - b -0.46 - - - - - - -

Presence Score 0.003 - - - b -0.21 - - -  A   B ↓ -
Concretion Score 1.000 - - - ns ns - - - ns ns ns -

Calcite Index - - - - b -0.19 - - - - - - -
Presence Score <0.001 b - - -0.43 -0.72  A  - -   B    C ↓ ↓

Concretion Score <0.001 b - - -1.2 -1.4  A - -   B   B ns ↓
Calcite Index - b - - -1.7 -2.1 - - - - - - -

Presence Score <0.001 b 0.79 0 0.83 0.98    C   B    C   B  A  ↑ ↑
Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - b 0.79 0 0.83 0.98 - - - - - - -
Presence Score <0.001 b 0.55 0 0.94 0.98    C   B    C  A   A  ns ↑

Concretion Score 0.838 ns ns ns ns ns ns ns ns ns ns ns ns
Calcite Index - b 0.55 0 1.0 0.98 - - - - - - -

Presence Score 0.092 ns - - ns ns ns - - ns ns ns ns
Concretion Score 0.687 ns - - ns ns ns - - ns ns ns ns

Calcite Index - ns - - ns ns - - - - - - -
Presence Score <0.001 b -0.82 0.039 -0.30 -0.73  A     C  A    B    C ns ↓

Concretion Score 0.999 ns ns ns ns ns ns ns ns ns ns ns ns
Calcite Index - b -0.82 0.039 -0.30 -0.72 - - - - - - -

Presence Score - - - - - - - - - - - - -
Concretion Score - - - - - - - - - - - - -

Calcite Index - - - - - - - - - - - - -
Presence Score <0.001 b - -0.19 0.16 -0.29   B -    C  A     C ns ↓

Concretion Score 0.987 ns - ns ns ns ns - ns ns ns ns ns
Calcite Index - b - -0.19 0.20 -0.25 - - - - - - -

Presence Score <0.001 b - 0.16 0.10 -0.40   B -  A   AB    C ↓ ↓
Concretion Score 0.990 ns - ns ns ns ns - ns ns ns ns ns

Calcite Index - b - 0.16 0.13 -0.40 - - - - - - -
Presence Score <0.001 b - -0.029 -0.11 -0.40  A  -  AB   B    C ↓ ↓

Concretion Score <0.001 b - 0 0.36 0   B -   B  A   B ns ns
Calcite Index - b - -0.029 0.25 -0.40 - - - - - - -

Presence Score 0.001 b - -0.11 -0.056 -0.0066  AB -   B   B  A ns ns
Concretion Score 0.777 ns - ns ns ns ns - ns ns ns ns ns

Calcite Index - b - -0.098 -0.049 0.067 - - - - - - -
Presence Score <0.001 b 0.020 -0.20 -0.31 -0.48  A   A   B   B    C ↓ ↓

Concretion Score <0.001 b 0.76 0.000 0 0.0067   B  A  B   B   B ns ns
Calcite Index - b 0.78 -0.20 -0.31 -0.48 - - - - - - -

Presence Score <0.001 b 0.078 -0.43 -0.27 -0.12  AB   A     D    C   B  ns ns
Concretion Score <0.001 b 1.0 0 0.010 0.037   B  A   B   B   B ns ns

Calcite Index - b 1.1 -0.43 -0.26 -0.079 - - - - - - -
Presence Score - - - - - - - - - - - - -

Concretion Score - - - - - - - - - - - - -
Calcite Index - - - - - - - - - - - - -

Presence Score <0.001 b 0 0 -0.039 -0.72  A  A  A  A   B ↓ ↓
Concretion Score <0.001 b 0.67 -0.10 -0.14 -0.16   B  A   B   B   B ns ns

Calcite Index - b 0.67 -0.10 -0.18 -0.87 - - - - - - -
Presence Score <0.001 b 0 -0.0098 -0.071 -0.26  A  A  A  A   B ↓ ↓

Concretion Score <0.001 b 0.27 -0.23 -0.040 -0.087  AB  A   B   B   B ns ns
Calcite Index - b 0.27 -0.24 -0.11 -0.35 - - - - - - -

Presence Score <0.001 - - b - -0.59 - -  A -   B ↓ -
Concretion Score 0.996 - - ns - ns - - ns - ns ns -

Calcite Index - - - b - -0.62 - - - - - - -
Presence Score <0.001 - - b -0.023 -0.16 - -  A  A   B ↓ -

Concretion Score 0.773 - - ns ns ns - - ns ns ns ns -
Calcite Index - - - b -0.0029 -0.069 - - - - - - -

Presence Score <0.001 b 0.11 0.039 0.062 -0.28  A  A  A  A   B ↓ ↓
Concretion Score 0.998 ns ns ns ns ns ns ns ns ns ns ns ns

Calcite Index - b 0.11 0.039 0.065 -0.26 - - - - - - -
Presence Score <0.001 b - 0.13 0.094 -0.037   BC -  AB  A     C ns ns

Concretion Score d - ns ns ns ns ns - - - - - - -
Calcite Index - b - 0.13 0.094 -0.037 - - - - - - -

Presence Score <0.001 b 0.020 0.0098 0.020 -0.19  A  A  A  A   B ↓ ↓
Concretion Score 0.781 ns ns ns ns ns ns ns ns ns ns ns ns

Calcite Index - b 0.020 0.0098 0.040 -0.11 - - - - - - -
Presence Score - - - - - - - - - - - - -

Concretion Score - - - - - - - - - - - - -
Calcite Index - - - - - - - - - - - - -

Presence Score - - - - - - - - - - - - -
Concretion Score - - - - - - - - - - - - -

Calcite Index - - - - - - - - - - - - -
Presence Score <0.001 b -0.020 -0.029 -0.22 -0.25  A  A  A   B   B ns ↓

Concretion Score 1.000 ns ns ns ns ns ns ns ns ns ns ns ns
Calcite Index - b -0.030 -0.039 -0.23 -0.26 - - - - - - -

P-value < 0.05.

   >  0 Increase.

   >  0.5  Increase.

   >  1 Increase.

   >  1.5  Increase.

   >  0 Decrease.

   >  0.5 Decrease.

   >  1 Decrease.

   >  1.5 Decrease.

Significant increase or decrease from base year (b).

Significantly > than all historical years (or 2015).

Significantly < than all historical years (or 2015).
Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum Year p-value from post-hoc contrasts with corresponding station
b Magnitude of Difference (MOD) = Estimated Meangiven year − Estimated Meanyear b.

RG_FOBCP

RG_FODGH

c Significance among year determined using all pairwise comparisons using Tukey's honestly signifciant differences method. Years that share a letter are not significantly different. Letters assigned such that 
the mean with with highest magnitude is assigned "A".
d Station was excluded from statistical analysis and trends were presumed non-sginifcant because the score was zero for every record. 

RG_FRUPO

RG_FODPO

RG_FO22

RG_FOUEW

LC_FRUS

LC_FRB

RG_FOUSH

RG_FOUKI

RG_FOBKS

RG_SCOUTDS

RG_FOBSC

Reference

RG_HENUP

RG_FO26

Mine-Exposed

RG_FC1

RG_CLODE

RG_KICK

LC_DCDS

LC_DC1

RG_GHCKD

RG_FRCP1SW

RG_FODHE

RG_FOUCL

RG_FOUNGD

RG_FODNGD

RG_MP1

Table D.1: Temporal Changes in Calcite Index for Management Unit 1 Reference and Mine-exposed Areas in the RAEMP, 2015 
to 2019      

Status Area Parameter
Year

P-valuea

Q1. Is there a positive or negative change since the 
base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all 

annual historical means (2012 to 2018) and the 

previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance 

(bolded) from Base Year (b) c

bold



2015 2016 2017 2018 2019 2015 2016 2017 2018 2019  2012-2018 2015

Presence Score <0.001 b 0 0.12 0 0  AB  AB  A   B   B ns ns

Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - b 0 0.12 0 0 - - - - - - -

Presence Score <0.001 b 0.31 0.00 0.0033 -0.0024   B  A   B   B   B ns ns

Concretion Score 1.00 ns ns ns ns ns ns ns ns ns ns ns ns

Calcite Index - b 0.31 0 0.0033 0.0026 - - - - - - -

Presence Score 0.156 ns - - ns ns ns - - ns ns ns ns

Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - ns - - ns ns - - - - - - -

Presence Score 0.096 - ns ns - - - ns ns - - - -

Concretion Score 0.898 - ns ns ns - - ns ns ns - - -

Calcite Index - - ns ns - - - - - - - - -

Presence Score 0.009 b -0.0098 0 -0.0065 -0.069  AB  AB  AB  A   B ns ns

Concretion Score 0.909 ns ns ns ns ns ns ns ns ns ns ns ns

Calcite Index - b 0.060 0 -0.0065 -0.059 - - - - - - -

Presence Score 0.795 - - ns ns ns - - ns ns ns ns -

Concretion Score 1.000 - - ns ns ns - - ns ns ns ns -

Calcite Index - - - ns ns ns - - - - - - -

Presence Score <0.001 b 0.18 0.049 0.22 0.029   BC  AB   BC  A     C ns ns

Concretion Score 0.999 ns ns ns ns ns ns ns ns ns ns ns ns

Calcite Index - b 0.18 0.049 0.23 0.029 - - - - - - -

Presence Score <0.001 - - b -0.21 -0.64 - -  A    B    C ↓ -

Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - - - b -0.21 -0.64 - - - - - - -

Presence Score <0.001 b 0.45 0.90 - 0.36    C   B  A  -   B ns ↑
Concretion Score 0.999 ns ns ns - ns ns ns ns ns ns ns ns

Calcite Index - b 0.43 0.88 - 0.34 - - - - - - -

Presence Score 0.003 b 0.0098 0.23 0.039 0   B   B  A   B   B ns ns

Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - b 0.0098 0.23 0.039 0 - - - - - - -

Presence Score <0.001 b -0.55 -0.0098 -0.52 -0.65  A    BC  A    B    C ns ↓
Concretion Score 0.999 ns ns ns ns ns ns ns ns ns ns ns ns

Calcite Index - b -0.55 -0.0098 -0.51 -0.65 - - - - - - -

P-value < 0.05.

   >  0 Increase.

   >  0.5  Increase.

   >  1 Increase.

   >  1.5  Increase.

   >  0 Decrease.

   >  0.5 Decrease.

   >  1 Decrease.

   >  1.5 Decrease.

Significant increase or decrease from base year (b).

Significantly > than all historical years (or 2015).

Significantly < than all historical years (or 2015).

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum Year p-value from post-hoc contrasts with corresponding station.
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.

Table D.2: Temporal Changes in Calcite Index for Management Unit 2 Reference and Mine-exposed Areas in the RAEMP, 2015 to 
2019

Status Area Parameter
Year

P-valuea

Q1. Is there a positive or negative change since the 
base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than 

all annual historical means (2012 to 2018) and 

the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance 

(bolded) from Base Year (b) c

Mine-Exposed

c Significance among year determined using all pairwise comparisons using Tukey's honestly signifciant differences method. Years that share a letter are not significantly different. Letters assigned such 
that the mean with with highest magnitude is assigned "A".

d Station was excluded from statistical analysis and trends were presumed non-sginifcant because the score was zero for every record. 

RG_LI24

RG_SLINE

LC_GRCK

RG_LCUT

RG_LILC3

RG_LISP24

RG_LIDSL

RG_LIDCOM

RG_LI8

RG_FRUL

RG_FO23

Reference

boldbold



2015 2016 2017 2018 2019 2015 2016 2017 2018 2019
 2012-
2018

2015

Presence Score d - - - - ns ns - - - - - - -

Concretion Score d - - - - ns ns - - - - - - -

Calcite Index - - - - ns ns - - - - - - -

Presence Score <0.001 b 0.12 -0.078 -0.078 -0.078  AB  A    BC    C    C ns ↓
Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - b 0.12 -0.078 -0.078 -0.078 - - - - - - -

Presence Score <0.001 - - b 0 0.35 - -   B   B  A ↑ -

Concretion Score d - - - ns ns ns - - - - - - -

Calcite Index - - - b 0 0.35 - - - - - - -

Presence Score <0.001 - - b 0 0.42 - -   B   B  A ↑ -

Concretion Score d - - - ns ns ns - - - - - - -

Calcite Index - - - b 0 0.42 - - - - - - -

Presence Score d - - - ns ns ns - - - - - - -

Concretion Score d - - - ns ns ns - - - - - - -

Calcite Index - - - ns ns ns - - - - - - -

Presence Score - - - - - - - - - - - - -

Concretion Score - - - - - - - - - - - - -

Calcite Index - - - - - - - - - - - - -

Presence Score <0.001 - - - b 0.47 - - -   B  A ↑ -

Concretion Score d - - - - ns ns - - - - - - -

Calcite Index - - - - b 0.47 - - - - - - -

Presence Score <0.001 b - - - -0.55  A - - -   B ↓ ↓
Concretion Score d - ns - - - ns - - - - - - -

Calcite Index - b - - - -0.45 - - - - - - -

Presence Score <0.001 b - -0.79 -0.78 -0.41  A  -    C    C   B ns ↓
Concretion Score 1.000 ns - ns ns ns ns - ns ns ns ns ns

Calcite Index - b - -0.79 -0.78 -0.41 - - - - - - -

Presence Score <0.001 b - - -0.87 -0.87  A - -   B   B ns ↓
Concretion Score 0.995 ns - - ns ns ns - - ns ns ns ns

Calcite Index - b - - -0.90 -0.90 - - - - - - -

P-value < 0.05.

   >  0 Increase.

   >  0.5  Increase.

   >  1 Increase.

   >  1.5  Increase.

   >  0 Decrease.

   >  0.5 Decrease.

   >  1 Decrease.

   >  1.5 Decrease.

Significant increase or decrease from base year (b).

Significantly > than all historical years (or 2015).

Significantly < than all historical years (or 2015).

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum Year p-value from post-hoc contrasts with corresponding station.
b Magnitude of Difference (MOD) = Estimated Meangiven year − Estimated Meanyear b.
c Significance among year determined using all pairwise comparisons using Tukey's honestly signifciant differences method. Years that share a letter are not significantly different. Letters assigned such 
that the mean with with highest magnitude is assigned "A".

d Station was excluded from statistical analysis and trends were presumed non-sginifcant because the score was zero for every record. 

Reference

RG_UCWER

RG_ELUGH

Mine-Exposed

GH_ERSC4

GH_ER1A

RG_ERSC5

GH_ERSC2

RG_SCDTC

RG_THCK

RG_EL20

RG_ELUEL

Table D.3: Temporal Changes in Calcite Index for Management Unit 3 Reference and Mine-exposed Areas in the RAEMP, 2015 to 
2019

Status Area Parameter
Year

P-valuea

Q1. Is there a positive or negative change since the 
base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than 

all annual historical means (2012 to 2018) and 

the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance 

(bolded) from Base Year (b) c

boldbold



2015 2016 2017 2018 2019 2015 2016 2017 2018 2019  2012-2018 2015

Presence Score <0.001 b - - 0.24 0.00028   B - -  A   B ns ns
Concretion Score - - - - - - - - - - - - -

Calcite Index - b - - 0.24 0.000280 - - - - - - -
Presence Score <0.001 b 0.28 0.14 -0.35 -0.58   B   A     B     C     D ↓ ↓

Concretion Score <0.001 b 0.41 -0.070 -0.057 -0.070   B  A   B   B   B ns ns
Calcite Index - b 0.70 0.067 -0.40 -0.65 - - - - - - -

Presence Score d - - - - ns ns - - - - - - -
Concretion Score d - - - - ns ns - - - - - - -

Calcite Index - - - - ns ns - - - - - - -
Presence Score <0.001 b -0.35 0.22 -0.15 -0.35   B      D  A      C     D ns ↓

Concretion Score - - - - - - - - - - - - -
Calcite Index - b -0.35 0.22 -0.15 -0.35 - - - - - - -

Presence Score <0.001 b -0.078 - -0.64 -0.89  A   A  -   B    C ↓ ↓
Concretion Score - - - - - - - - - - - - -

Calcite Index - b -0.078 - -0.64 -0.89 - - - - - - -
Presence Score <0.001 b 0 0 -0.067 0  AB  AB  AB   B  A ns ns

Concretion Score 0.966 ns ns ns ns ns ns ns ns ns ns ns ns
Calcite Index - b -0.050 -0.050 -0.12 -0.050 - - - - - - -

Presence Score 0.055 ns - - ns ns ns - - ns ns ns ns
Concretion Score 0.641 ns - - ns ns ns - - ns ns ns ns

Calcite Index - ns - - ns ns - - - - - - -
Presence Score d - - - - ns ns - - - - - - -

Concretion Score d - - - - ns ns - - - - - - -
Calcite Index - - - - ns ns - - - - - - -

Presence Score <0.001 b -0.98 0 -0.98 -0.52  A     C  A     C   B ns ↓
Concretion Score 0.001 b 0 0 0 0.17  AB  AB  AB   B  A ns ns

Calcite Index - b -0.98 0 -0.98 -0.34 - - - - - - -
Presence Score 0.656 ns ns ns - ns ns ns ns - ns ns ns

Concretion Score <0.001 b -0.38 0.81 1.0 1.1   B    C  A   A   A  ns ↑
Calcite Index - b -0.36 0.83 - 1.1 - - - - - - -

Presence Score 0.492 - - - ns ns - - - ns ns ns -
Concretion Score 0.316 - - - ns ns - - - ns ns ns -

Calcite Index - - - - ns ns - - - - - - -
Presence Score 1.000 - - - ns ns - - - ns ns ns -

Concretion Score <0.001 - - - b -0.60 - - -  A   B ↓ -
Calcite Index - - - - b -0.60 - - - - - - -

Presence Score <0.001 b - - -0.23 -  A - -   B - - -
Concretion Score <0.001 b - - 1.4 -   B - -  A - - -

Calcite Index - b - - 1.2 - - - - - - - -
Presence Score <0.001 b -0.20 -0.13 0.049 -0.71  AB     C   BC  A       D ↓ ↓

Concretion Score 0.020 b -0.15 -0.15 0.033 -0.15  AB  AB  AB  A   B ns ns
Calcite Index - b -0.35 -0.28 0.082 -0.86 - - - - - - -

Presence Score <0.001 b 0.30 0.22 0.28 0.26    C  AB   B  A   AB ns ↑
Concretion Score <0.001 b 0 0 0.57 0   B   B   B  A   B ns ns

Calcite Index - b 0.30 0.22 0.85 0.26 - - - - - - -
Presence Score <0.001 b - - 0.31 -0.26   B - -  A     C ↓ ↓

Concretion Score 0.801 ns - - ns ns ns - - ns ns ns ns
Calcite Index - b - - 0.22 -0.35 - - - - - - -

Presence Score <0.001 - - - b -0.71 - - -  A   B ↓ -
Concretion Score 1.000 - - - ns ns - - - ns ns ns -

Calcite Index - - - - b -0.71 - - - - - - -
Presence Score <0.001 b - - 0.026 -0.49  A - -  A   B ↓ ↓

Concretion Score 1.000 ns - - ns ns ns - - ns ns ns ns
Calcite Index - b - - 0.029 -0.49 - - - - - - -

Presence Score <0.001 b -0.41 0.34 - -0.16   B      D  A   -    C ns ↓
Concretion Score - - - - - - - - - - - - -

Calcite Index - b -0.41 0.34 - -0.16 - - - - - - -
Presence Score <0.001 - - - b -0.82 - - -  A   B ↓ -

Concretion Score 0.998 - - - ns ns - - - ns ns ns -
Calcite Index - - - - b -0.80 - - - - - - -

Presence Score <0.001 - - - b -0.58 - - -  A   B ↓ -
Concretion Score - - - - - - - - - - - - -

Calcite Index - - - - b -0.58 - - - - - - -
Presence Score <0.001 - - - b -0.66 - - -  A   B ↓ -

Concretion Score 0.858 - - - ns ns - - - ns ns ns -
Calcite Index - - - - b -0.76 - - - - - - -

Presence Score <0.001 - - - b -0.43 - - -  A   B ↓ -
Concretion Score 1.000 - - - ns ns - - - ns ns ns -

Calcite Index - - - - b -0.43 - - - - - - -
Presence Score <0.001 b 0.24 0.46 0.52 0.27    C   B  A   A    B ns ↑

Concretion Score - - - - - - - - - - - - -
Calcite Index - b 0.24 0.46 0.52 0.27 - - - - - - -

P-value < 0.05.

   >  0 Increase.

   >  0.5  Increase.

   >  1 Increase.

   >  1.5  Increase.

   >  0 Decrease.

   >  0.5 Decrease.

   >  1 Decrease.

   >  1.5 Decrease.

Significant increase or decrease from base year (b).

Significantly > than all historical years (or 2015).

Significantly < than all historical years (or 2015).

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum Year p-value from post-hoc contrasts with corresponding station.
b Magnitude of Difference (MOD) = Estimated Meangiven year − Estimated Meanyear b.

d Station was excluded from statistical analysis and trends were presumed non-sginifcant because the score was zero for every record. 

RG_MIDCO

RG_MIDAG

RG_MIULE

RG_MI5

RG_MI3

RG_MIDER

RG_MIDGA

RG_MIDBO

RG_MICOMP

RG_MI2

c Significance among year determined using all pairwise comparisons using Tukey's honestly signifciant differences method. Years that share a letter are not significantly different. Letters assigned 
such that the mean with with highest magnitude is assigned "A".

RG_MIUCO

Reference

RG_AGCK

RG_ALUSM

RG_LE1

RG_MI25

Mine-Exposed

RG_HACKUS

RG_HACKDS

RG_GRDS

RG_BACK

RG_EL19

RG_CORCK

RG_ERCK

RG_GATE

RG_BOCK

Table D.4: Temporal Changes in Calcite Index for Management Unit 4 Reference and Mine-exposed Areas in the RAEMP, 2015 to
2019

Status Area Parameter
Year

P-valuea

Q1. Is there a positive or negative change since the 
base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than 

all annual historical means (2012 to 2018) and the 

previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance 

(bolded) from Base Year (b) c

boldbold



2015 2016 2017 2018 2019 2015 2016 2017 2018 2019  2012-2018 2015

Presence Scored - ns - - ns ns - - - - - - -

Concretion Scored - ns - - ns ns - - - - - - -

Calcite Index - ns - - ns ns - - - - - - -

Presence Score <0.001 b 0.46 0.48 -0.45 -0.45   B  A   A     C    C ns ↓
Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - b 0.46 0.48 -0.45 -0.45 - - - - - - -

Presence Score <0.001 b - - -0.82 -0.39  A  - -    C   B ns ↓
Concretion Score d - - - - ns ns - - - - - - -

Calcite Index - b - - -0.82 -0.39 - - - - - - -

Presence Score <0.001 b 0.00019 0.95 0.00019 0.20    C    C  A     C   B ns ↑
Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - b 0.000189 0.95 0.000189 0.20 - - - - - - -

Presence Score <0.001 b -0.25 -0.0099 -0.98 -0.40  A    B  A     C   B ns ↓
Concretion Score d - ns ns ns ns ns - - - - - - -

Calcite Index - b -0.25 -0.0099 -0.98 -0.40 - - - - - - -

P-value < 0.05.

   >  0 Increase.

   >  0.5  Increase.

   >  1 Increase.

   >  1.5  Increase.

   >  0 Decrease.

   >  0.5 Decrease.

   >  1 Decrease.
   >  1.5 Decrease.

Significant increase or decrease from base year (b).
Significantly > than all historical years (or 2015).
Significantly < than all historical years (or 2015).

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum Year p-value from post-hoc contrasts with corresponding station
b Magnitude of Difference (MOD) = Estimated Meangiven year − Estimated Meanyear b.
c Significance among year determined using all pairwise comparisons using Tukey's honestly signifciant differences method. Years that share a letter are not significantly different. Letters assigned 
such that the mean with with highest magnitude is assigned "A".
d Station was excluded from statistical analysis and trends were presumed non-sginifcant because the score was zero for every record. 

Reference RG_WWRL

Mine-Exposed

RG_EL1

RG_ELDFE

RG_ELELKO

RG_ELH93

Table D.5: Temporal Changes in Calcite Index for Management Unit 5 Reference and Mine-exposed Areas in the RAEMP, 2015 
to 2019

Status Area Parameter
Year

P-valuea

Q1. Is there a positive or negative change since the 
base year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than 

all annual historical means (2012 to 2018) and the 

previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance 

(bolded) from Base Year (b) c

boldbold
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BENTHIC INVERTEBRATES 
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Figure E.1:  Benthic Invertebrate Community Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.1:  Benthic Invertebrate Community Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.1:  Benthic Invertebrate Community Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.1:  Benthic Invertebrate Community Abundance, in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.1:  Benthic Invertebrate Community Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.2:  Benthic Invertebrate Community LPL Richness in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.2:  Benthic Invertebrate Community LPL Richness in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.2:  Benthic Invertebrate Community LPL Richness in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.

Page 3 of 5



0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017 2018 2019

LP
L 

R
ic

hn
es

s 
(#

 ta
xa

/ 3
 m

in
. k

ic
k)

RG_FRUPO

0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017 2018 2019

LP
L 

R
ic

hn
es

s 
(#

 ta
xa

/ 3
 m

in
. k

ic
k)

RG_FODPO

0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017 2018 2019

LP
L 

R
ic

hn
es

s 
(#

 ta
xa

/ 3
 m

in
. k

ic
k)

RG_FO22

0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017 2018 2019

LP
L 

R
ic

hn
es

s 
(#

 ta
xa

/ 3
 m

in
. k

ic
k)

RG_FOUEW

0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017 2018 2019

LP
L 

R
ic

hn
es

s 
(#

 ta
xa

/ 3
 m

in
. k

ic
k)

LC_FRUS

0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017 2018 2019

LP
L 

R
ic

hn
es

s 
(#

 ta
xa

/ 3
 m

in
. k

ic
k)

LC_FRB

Reference Mine-Exposed

Figure E.2:  Benthic Invertebrate Community LPL Richness in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.2:  Benthic Invertebrate Community LPL Richness in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.

Page 5 of 5



0

20

40

60

80

100

2012 2013 2014 2015 2016 2017 2018 2019

%
 E

P
T

RG_HENUP

0

20

40

60

80

100

2012 2013 2014 2015 2016 2017 2018 2019

%
 E

P
T

RG_FO26

0

20

40

60

80

100

2012 2013 2014 2015 2016 2017 2018 2019

%
 E

P
T

RG_FC1

0

20

40

60

80

100

2012 2013 2014 2015 2016 2017 2018 2019

%
 E

P
T

RG_CLODE

0

20

40

60

80

100

2012 2013 2014 2015 2016 2017 2018 2019

%
 E

P
T

RG_KICK

0

20

40

60

80

100

2012 2013 2014 2015 2016 2017 2018 2019

%
 E

P
T

LC_DCDS

Reference Mine-Exposed

Figure E.3:  Benthic Invertebrate Community % EPT in Management Unit 1, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.3:  Benthic Invertebrate Community % EPT, in Management Unit 1, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.3:  Benthic Invertebrate Community % EPT, in Management Unit 1, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.3:  Benthic Invertebrate Community % EPT, in Management Unit 1, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.3:  Benthic Invertebrate Community % EPT, in Management Unit 1, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.4:  Benthic Invertebrate Community EPT Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.4:  Benthic Invertebrate Community EPT Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.4:  Benthic Invertebrate Community EPT Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.4:  Benthic Invertebrate Community EPT Abundance, in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.4:  Benthic Invertebrate Community EPT Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.5:  Benthic Invertebrate Community % Ephemeroptera in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.5:  Benthic Invertebrate Community % Ephemeroptera in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.5:  Benthic Invertebrate Community % Ephemeroptera in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.5:  Benthic Invertebrate Community % Ephemeroptera in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.5:  Benthic Invertebrate Community % Ephemeroptera in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.6:  Benthic Invertebrate Community Ephemeroptera Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.6:  Benthic Invertebrate Community Ephemeroptera Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.6:  Benthic Invertebrate Community Ephemeroptera Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.6:  Benthic Invertebrate Community Ephemeroptera Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.6:  Benthic Invertebrate Community Ephemeroptera Abundance in Management 
Unit 1, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.7: Benthic Invertebrate Community Abundance, in Management Unit 2, 
RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.7: Benthic Invertebrate Community Abundance, in Management Unit 2, 
RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.8: Benthic Invertebrate Community LPL Richness, in Management Unit 2, 
RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.8: Benthic Invertebrate Community LPL Richness, in Management Unit 2, 
RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.9: Benthic Invertebrate Community % EPT, in Management Unit 2, RAEMP, 
2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.9: Benthic Invertebrate Community % EPT, in Management Unit 2, RAEMP, 
2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.

2 of 2



0

5,000

10,000

15,000

20,000

25,000

30,000

2012 2013 2014 2015 2016 2017 2018 2019

E
P

T
 A

bu
nd

an
ce

 (
#/

 3
 m

in
. k

ic
k)

RG_LI24

0

5,000

10,000

15,000

20,000

25,000

30,000

2012 2013 2014 2015 2016 2017 2018 2019

E
P

T
 A

bu
nd

an
ce

 (
#/

 3
 m

in
. k

ic
k)

RG_SLINE

0

5,000

10,000

15,000

20,000

25,000

30,000

2012 2013 2014 2015 2016 2017 2018 2019

E
P

T
 A

bu
nd

an
ce

 (
#/

 3
 m

in
. k

ic
k)

LC_GRCK

0

5,000

10,000

15,000

20,000

25,000

30,000

2012 2013 2014 2015 2016 2017 2018 2019

E
P

T
 A

bu
nd

an
ce

 (
#/

 3
 m

in
. k

ic
k)

RG_LCUT

0

5,000

10,000

15,000

20,000

25,000

30,000

2012 2013 2014 2015 2016 2017 2018 2019

E
P

T
 A

bu
nd

an
ce

 (
#/

 3
 m

in
. k

ic
k)

RG_LILC3

0

5,000

10,000

15,000

20,000

25,000

30,000

2012 2013 2014 2015 2016 2017 2018 2019

E
P

T
 A

bu
nd

an
ce

 (
#/

 3
 m

in
. k

ic
k)

RG_LISP24

Reference Mine-Exposed

Figure E.10: Benthic Invertebrate Community EPT Abundance, in Management 
Unit 2, RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.10: Benthic Invertebrate Community EPT Abundance, in Management Unit 2, 
RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.11: Benthic Invertebrate Community % Ephemeroptera, in Management 
Unit 2, RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.11: Benthic Invertebrate Community % Ephemeroptera, in Management 
Unit 2, RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.12: Benthic Invertebrate Community Ephemeroptera Abundance, in 
Management Unit 2, RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.12: Benthic Invertebrate Community Ephemeroptera Abundance, in 
Management Unit 2, RAEMP, 2012 to 2019

Notes: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.13:  Benthic Invertebrate Community Abundance in Management Unit 3, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.13:  Benthic Invertebrate Community Abundance in Management Unit 3, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.14:  Benthic Invertebrate Community LPL Richness in Management Unit 3, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.14:  Benthic Invertebrate Community LPL Richness in Management Unit 3, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.15:  Benthic Invertebrate Community % EPT in Management Unit 3, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.15:  Benthic Invertebrate Community % EPT in Management Unit 3, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.16: Benthic Invertebrate Community EPT Abundance in Management Unit 3, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.

Page 1 of 2



0

5,000

10,000

15,000

20,000

25,000

30,000

2012 2013 2014 2015 2016 2017 2018 2019

E
P

T
 A

bu
nd

an
ce

 (
#/

 3
 m

in
. k

ic
k)

RG_THCK

0

5,000

10,000

15,000

20,000

25,000

30,000

2012 2013 2014 2015 2016 2017 2018 2019

E
P

T
 A

bu
nd

an
ce

 (
#/

 3
 m

in
. k

ic
k)

RG_EL20

0

5,000

10,000

15,000

20,000

25,000

30,000

2012 2013 2014 2015 2016 2017 2018 2019

E
P

T
 A

bu
nd

an
ce

 (
#/

 3
 m

in
. k

ic
k)

RG_ELUEL

Reference Mine-Exposed

Figure E.16:  Benthic Invertebrate Community EPT Abundance in Management Unit 3, 
RAEMP, 2012 to 2019

Note: Grrey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.17:  Benthic Invertebrate Community % Ephemeroptera in Management Unit 3, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.17:  Benthic Invertebrate Community % Ephemeroptera in Management Unit 3, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.18:  Benthic Invertebrate Community Ephemeroptera Abundance in Management 
Unit 3, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.18:  Benthic Invertebrate Community Ephemeroptera Abundance in Management 
Unit 3, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.19: Benthic Invertebrate Community Abundance, in Management 
Unit 4, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.19: Benthic Invertebrate Community Abundance, in Management 
Unit 4, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.19: Benthic Invertebrate Community Abundance, in Management 
Unit 4, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.19: Benthic Invertebrate Community Abundance, in Management 
Unit 4, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.20: Benthic Invertebrate Community LPL Richness, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.20: Benthic Invertebrate Community LPL Richness, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.20: Benthic Invertebrate Community LPL Richness, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.20: Benthic Invertebrate Community LPL Richness, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.21: Benthic Invertebrate Community % EPT, in Management Unit 4, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.21: Benthic Invertebrate Community % EPT, in Management Unit 4, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.21: Benthic Invertebrate Community % EPT, in Management Unit 4, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.21: Benthic Invertebrate Community % EPT, in Management Unit 4, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.22: Benthic Invertebrate Community EPT Abundance, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.22: Benthic Invertebrate Community EPT Abundance, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.22: Benthic Invertebrate Community EPT Abundance, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.22: Benthic Invertebrate Community EPT Abundance, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.23: Benthic Invertebrate Community Ephemeroptera Abundance, in 
Management Unit 4, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.23: Benthic Invertebrate Community Ephemeroptera Abundance, in 
Management Unit 4, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.23: Benthic Invertebrate Community Ephemeroptera Abundance, in 
Management Unit 4, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.23: Benthic Invertebrate Community Ephemeroptera Abundance, in 
Management Unit 4, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.24: Benthic Invertebrate Community % Ephemeroptera, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.24: Benthic Invertebrate Community % Ephemeroptera, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.24: Benthic Invertebrate Community % Ephemeroptera, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.24: Benthic Invertebrate Community % Ephemeroptera, in Management Unit 4, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.25: Benthic Invertebrate Community Abundance, in Management Unit 5, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.26: Benthic Invertebrate Community LPL Richness, in Management Unit 5, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.27: Benthic Invertebrate Community % EPT, in Management Unit 5, RAEMP, 
2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.28: Benthic Invertebrate Community EPT Abundance, in Management Unit 5, 
RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.29: Benthic Invertebrate Community % Ephemeroptera, in Management Unit 
5, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.30: Benthic Invertebrate Community Ephemeroptera Abundance, in 
Management Unit 5, RAEMP, 2012 to 2019

Note: Grey shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data reported in the RAEMP pooled for 2012 to 2019.
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Figure E.31: Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 1, RAEMP, 2012 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in green 
and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, respectively 
(Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 13, 
20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.31: Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 1, RAEMP, 2012 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.31: Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 1, RAEMP, 2012 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.31: Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 1, RAEMP, 2012 to 2019
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.31: Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 1, RAEMP, 2012 to 2019
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.32: Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 2, RAEMP, 2012 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.32: Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 2, RAEMP, 2012 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.33:  Selenium Concentration in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 3, RAEMP, 2012 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in green 
and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, respectively 
(Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 13, 
20, and 27 µg/g , respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.33:  Selenium Concentration in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 3, RAEMP, 2012 to 2019
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in green 
and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, respectively 
(Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 13, 
20, and 27 µg/g , respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.34:  Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 4, RAEMP, 2012 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in green 
and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, respectively 
(Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 13, 
20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.34:  Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 4, RAEMP, 2012 to 2019
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.34:  Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 4, RAEMP, 2012 to 2019
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.34:  Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 4, RAEMP, 2012 to 2019
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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Figure E.35:  Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue 
Samples, Management Unit 5, RAEMP, 2012 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Reference areas are shown in 
green and mine-exposed areas are shown in blue.
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile fish are represented by lines at 11, 18, and 26 µg/g, 
respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for growth, reproduction, and survival of benthic invertebrates are represented by lines at 
13, 20, and 27 µg/g, respectively (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
Level 1, 2, and 3 Benchmarks for dietary effects to juvenile birds are represented by lines at 15, 22, and 41 µg/g, 
respectively the (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014).
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individuals/ 3 min kick)
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1 24 11,240 10,020 6,040 89.1 53.7

2 - - - - - -

3 - - - - - -
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2 - - - - - -
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2 - - - - - -

3 - - - - - -

1 33 12,540 11,740 10,360 93.6 82.6

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 29 7,220 4,760 3,240 65.9 44.9

2 - - - - - -

3 - - - - - -

1 31 7,760 6,200 4,460 79.9 57.5

2 - - - - - -

3 - - - - - -

1 34 12,480 10,680 8,000 85.6 64.1

2 - - - - - -

3 - - - - - -

1 40 4,288 3,400 2,613 79.3 60.9

2 - - - - - -

3 - - - - - -

1 37 6,120 4,260 2,580 69.6 42.2

2 - - - - - -

3 35 4,009 2,436 1,873 60.8 46.7

1 40 3,347 2,060 1,320 61.6 39.4

2 31 3,030 2,050 1,360 67.7 44.9

3 35 4,886 2,929 1,686 59.9 34.5

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 41 3,880 2,220 1,120 57.2 28.9

2 - - - - - -

3 - - - - - -

1 38 5,200 3,229 671 62.1 12.9

2 - - - - - -

3 - - - - - -

1 38 2,300 1,400 250 60.9 10.9

2 - - - - - -

3 - - - - - -

1 37 22,540 19,180 1,860 85.1 8.25

2 - - - - - -

3 - - - - - -

1 31 15,580 8,640 500 55.5 3.21

2 - - - - - -

3 - - - - - -

1 41 23,400 12,360 960 52.8 4.10

2 - - - - - -

3 - - - - - -

1 37 8,320 5,680 1,260 68.3 15.1

2 - - - - - -

3 - - - - - -

1 39 6,460 4,820 2,280 74.6 35.3

2 - - - - - -

3 - - - - - -

1 41 9,400 5,960 4,500 63.4 47.9

2 - - - - - -

3 - - - - - -

1 42 16,980 12,920 7,700 76.1 45.3

2 - - - - - -

3 - - - - - -

Notes: - = no data available; LPL = lowest practical level; EPT = Ephemeroptera, Plecoptera, Trichoptera.
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Year Station Replicate
LPL Richness 

(# taxa)
Abundance (# 

individuals/ 3 min kick)
EPT Abundance (# 

individuals/ 3 min kick)
Ephemeroptera Abundance (# 

individuals/ 3 min kick)
% EPT

% 
Ephemeroptera

Table E.1: Benthic Invertebrate Community Endpoints, Management Unit 1, RAEMP, 2017 to 2019     

1 30 5,114 4,271 3,529 83.5 69.0

2 29 7,267 6,250 5,133 86.0 70.6

3 32 12,860 11,080 9,360 86.2 72.8

1 46 24,560 19,180 14,400 78.1 58.6

2 48 21,940 18,160 14,960 82.8 68.2

3 49 23,600 18,360 14,340 77.8 60.8

1 34 7,920 5,460 2,860 68.9 36.1

2 - - - - - -

3 - - - - - -

1 30 11,140 620 200 5.57 1.80

2 - - - - - -

3 - - - - - -

1 16 812 30.0 8.00 3.69 0.985

2 - - - - - -

3 - - - - - -

1 37 21,640 19,420 11,040 89.7 51.0

2 30 9,920 8,800 5,540 88.7 55.8

3 37 17,640 16,000 9,640 90.7 54.6

1 46 44,260 36,440 15,200 82.3 34.3

2 47 29,960 22,360 9,520 74.6 31.8

3 51 40,880 31,160 12,680 76.2 31.0

1 23 6,640 2,820 180 42.5 2.71

2 - - - - - -

3 - - - - - -

1 40 12,800 10,000 8,520 78.1 66.6

2 36 17,380 13,340 11,140 76.8 64.1

3 30 17,960 15,260 14,520 85.0 80.8

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 41 22,680 15,620 11,820 68.9 52.1

2 43 22,200 16,380 13,040 73.8 58.7

3 44 23,800 21,140 14,440 88.8 60.7

1 44 14,280 11,100 7,580 77.7 53.1

2 38 11,860 9,000 6,680 75.9 56.3

3 45 14,440 11,040 8,120 76.5 56.2

1 41 12,900 9,660 7,460 74.9 57.8

2 44 12,840 8,740 6,060 68.1 47.2

3 37 10,320 7,180 5,440 69.6 52.7

1 40 8,620 6,060 4,180 70.3 48.5

2 51 9,560 6,440 4,240 67.4 44.4

3 41 6,680 4,570 2,800 68.4 41.9

1 31 5,500 3,783 3,267 68.8 59.4

2 33 4,900 2,810 2,490 57.3 50.8

3 36 5,186 2,786 2,300 53.7 44.4

1 33 7,900 4,880 3,900 61.8 49.4

2 34 5,617 3,300 2,367 58.8 42.1

3 44 12,580 7,740 5,340 61.5 42.4

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 31 7,020 4,240 2,860 60.4 40.7

2 43 3,705 1,985 1,440 53.6 38.9

3 33 3,360 1,780 1,220 53.0 36.3

1 37 6,067 4,767 2,950 78.6 48.6

2 34 2,075 1,260 820 60.7 39.5

3 30 6,300 4,160 2,320 66.0 36.8

4 34 3,500 2,160 1,500 61.7 42.9

5 35 5,600 4,083 1,517 72.9 27.1

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 42 20,540 16,220 2,560 79.0 12.5

2 39 4,463 2,963 675 66.4 15.1

3 40 10,420 7,700 1,480 73.9 14.2

1 41 28,120 23,540 3,120 83.7 11.1

2 49 44,320 36,300 3,800 81.9 8.57

3 51 66,740 51,980 5,060 77.9 7.58

1 35 15,120 11,420 1,700 75.5 11.2

2 36 16,860 11,120 1,860 66.0 11.0

3 37 14,720 8,540 1,880 58.0 12.8

4 32 8,460 4,000 900 47.3 10.6

5 30 10,980 4,520 1,040 41.2 9.47

1 37 6,360 3,460 960 54.4 15.1

2 43 9,160 6,320 2,140 69.0 23.4

3 37 6,700 4,340 1,660 64.8 24.8

1 41 8,480 5,200 2,140 61.3 25.2

2 49 16,920 11,080 4,820 65.5 28.5

3 47 10,780 7,900 3,260 73.3 30.2

1 44 13,300 6,340 4,120 47.7 31.0

2 37 10,760 6,560 4,000 61.0 37.2

3 47 16,320 8,420 4,200 51.6 25.7

1 41 15,180 12,480 6,840 82.2 45.1

2 34 7,360 5,800 3,560 78.8 48.4

3 39 7,780 6,080 3,460 78.1 44.5

4 29 6,560 5,220 3,800 79.6 57.9

5 34 8,880 4,720 3,060 53.2 34.5

Notes: - = no data available; LPL = lowest practical level; EPT = Ephemeroptera, Plecoptera, Trichoptera.
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Year Station Replicate
LPL Richness 

(# taxa)
Abundance (# 

individuals/ 3 min kick)
EPT Abundance (# 

individuals/ 3 min kick)
Ephemeroptera Abundance (# 

individuals/ 3 min kick)
% EPT

% 
Ephemeroptera

Table E.1: Benthic Invertebrate Community Endpoints, Management Unit 1, RAEMP, 2017 to 2019     

1 29 1,960 1,710 1,405 87.2 71.7

2 29 7,320 6,440 4,660 88.0 63.7

3 25 6,560 5,900 4,660 89.9 71.0

1 43 26,920 19,920 14,380 74.0 53.4

2 32 13,840 11,760 9,700 85.0 70.1

3 48 27,840 19,480 15,520 70.0 55.7

1 41 1,829 700 471 38.3 25.7

2 - - - - - -

3 - - - - - -

1 27 3,680 350 140 9.5 3.80

2 - - - - - -

3 - - - - - -

1 15 1,012 4.00 2.00 0.395 0.198

2 - - - - - -

3 - - - - - -

1 40 27,160 20,060 12,740 73.9 46.9

2 41 30,060 23,160 15,300 77.0 50.9

3 38 19,460 16,340 9,540 84.0 49.0

1 50 47,140 34,820 18,640 73.9 39.5

2 38 32,800 25,700 15,360 78.4 46.8

3 41 38,820 32,840 21,260 84.6 54.8

1 23 3,630 1,680 1,030 46.3 28.4

2 - - - - - -

3 - - - - - -

1 38 26,620 18,700 16,200 70.2 60.9

2 49 26,800 17,900 14,820 66.8 55.3

3 39 34,440 24,240 21,680 70.4 63.0

1 41 30,060 19,900 16,940 66.2 56.4

2 45 31,480 22,540 17,440 71.6 55.4

3 46 20,120 13,420 11,600 66.7 57.7

1 32 10,440 8,460 7,480 81.0 71.6

2 42 29,280 25,800 22,520 88.1 76.9

3 39 28,360 26,800 23,700 94.5 83.6

1 45 9,800 7,100 5,260 72.4 53.7

2 41 9,360 6,540 5,300 69.9 56.6

3 32 11,300 9,280 7,560 82.1 66.9

1 30 11,740 3,240 2,140 27.6 18.2

2 38 7,400 2,920 2,060 39.5 27.8

3 32 14,300 3,380 2,180 23.6 15.2

1 42 7,880 4,400 3,080 55.8 39.1

2 39 6,420 3,420 2,600 53.3 40.5

3 37 8,080 3,720 2,480 46.0 30.7

1 36 5,933 3,117 2,750 52.5 46.3

2 33 2,775 1,550 1,175 55.9 42.3

3 43 4,390 2,300 1,970 52.4 44.9

1 37 4,800 3,271 1,757 68.2 36.6

2 38 3,622 2,522 1,656 69.6 45.7

3 38 5,400 3,743 2,457 69.3 45.5

1 38 5,933 4,367 2,333 73.6 39.3

2 35 6,420 4,280 2,720 66.7 42.4

3 35 7,840 6,240 4,240 79.6 54.1

1 32 6,133 3,800 2,483 62.0 40.5

2 34 4,200 3,110 1,900 74.0 45.2

3 35 2,433 1,480 840 60.8 34.5

1 31 6,280 4,200 2,080 66.9 33.1

2 34 1,710 980 630 57.3 36.8

3 35 5,143 2,814 1,214 54.7 23.6

4 34 8,440 4,340 1,860 51.4 22.0

5 33 3,510 1,330 850 37.9 24.2

1 42 11,440 9,080 2,220 79.4 19.4

2 30 6,700 5,420 820 80.9 12.2

3 29 2,955 2,182 555 73.8 18.8

1 31 6,300 5,067 967 80.4 15.3

2 32 8,160 6,100 580 74.8 7.11

3 34 4,240 2,740 450 64.6 10.6

1 39 14,040 9,400 2,320 67.0 16.5

2 34 9,900 6,500 1,580 65.7 16.0

3 41 13,040 7,740 1,720 59.4 13.2

1 36 5,667 3,950 867 69.7 15.3

2 31 6,280 3,120 660 49.7 10.5

3 32 11,340 6,580 1,640 58.0 14.5

4 32 7,420 3,500 1,160 47.2 15.6

5 40 9,220 5,440 1,460 59.0 15.8

1 47 6,160 2,780 1,160 45.1 18.8

2 43 8,900 4,820 2,480 54.2 27.9

3 43 9,220 5,020 2,560 54.4 27.8

1 44 5,280 3,280 1,870 62.1 35.4

2 38 9,420 4,940 1,640 52.4 17.4

3 42 5,860 3,530 2,120 60.2 36.2

1 46 14,340 7,100 4,860 49.5 33.9

2 43 18,180 9,440 6,060 51.9 33.3

3 45 16,760 7,620 3,900 45.5 23.3

1 45 12,480 8,820 6,400 70.7 51.3

2 38 8,400 5,640 3,900 67.1 46.4

3 44 41,560 16,620 11,080 40.0 26.7

4 33 8,300 4,900 3,500 59.0 42.2

5 39 3,330 2,170 1,320 65.2 39.6

Notes: - = no data available; LPL = lowest practical level; EPT = Ephemeroptera, Plecoptera, Trichoptera.
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2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_HENUP 0.299 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns
RG_FO26 0.008 b -2.3 - -0.38 1.2 0.89 2.0 1.8  AB   B -  AB  AB  AB  A  A ns ns
RG_FC1 0.147 - - - - - - ns ns - - - - - - ns ns ns -

RG_CLODE 0.480 - - - - - - ns ns - - - - - - ns ns ns -
RG_KICK 0.900 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_DCDS <0.001 - - b 8.0 7.4 10 9.8 11 - -    C  AB   B  AB  AB  A  ns ns
RG_DC1 <0.001 b -1.2 -4.2 -2.9 -4.2 -1.1 1.3 1.4  AB  AB   B   B   B  AB  A  A ns ↑

RG_GHCKD <0.001 b - -4.8 -3.5 - - -4.7 -6.2  A -   B  AB - -   B   B ns ns
RG_FODHE 0.244 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FOUNGD 0.181 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns
RG_FODNGD 0.922 - - - ns - ns ns ns - - - ns - ns ns ns ns ns

RG_MP1 0.261 ns ns - ns - ns ns ns ns ns - ns - ns ns ns ns ns
RG_FOUSH 0.294 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns
RG_FOUKI 0.005 b - - -3.1 -5.4 -2.2 -2.1 -2.7  A - -  AB   B  AB  AB  AB ns ns
RG_FOBKS 0.191 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBSC 0.454 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBCP 0.374 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FRCP1SW 0.380 - - - - - ns - ns - - - - - ns - ns ns -
RG_FRUPO 0.076 - - - - - ns ns ns - - - - - ns ns ns ns -
RG_FODPO 0.003 b 0.99 - -1.1 -0.79 -0.036 2.6 -0.67  AB  AB -   B  AB  AB  A   B ns ns
RG_FO22 0.169 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns

RG_FOUEW 0.994 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FRUS 0.005 b - -5.2 -5.2 -1.2 -2.3 -0.76 -2.2  A -   B   B  AB  AB  A  AB ns ns
RG_FRB 0.093 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_FODGH 0.628 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.    
c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Reference

Mine-Exposed

Table E.2:  Temporal Changes in Benthic Invertebrate Abundance for Management Unit 1 Reference and Mine-exposed Areas in the RAEMP, 2012 to 2019

Year

P-valuea

Q1. Is there a positive or negative change since the base year (b) of monitoring?

Status Area Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) c

Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) and the previous cycle 

(2015)?c

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_HENUP 0.517 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns
RG_FO26 0.007 b -3.3 - -2.5 -1.2 -1.4 1.0 -0.56  AB   B -  AB  AB  AB  A  AB ns ns
RG_FC1 0.920 - - - - - - ns ns - - - - - - ns ns ns -

RG_CLODE 0.998 - - - - - - ns ns - - - - - - ns ns ns -
RG_KICK 0.162 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_DCDS 0.005 - - b 3.0 0.67 3.0 3.2 4.5 - -   B  AB   B  AB  AB  A ns ns
RG_DC1 0.002 b -1.0 -2.7 -2.4 -1.3 0.0 2.0 0.88  AB  AB   B   B  AB  AB  A  AB ns ns

RG_GHCKD 0.003 b - 0.62 4.2 - - -1.4 -1.4  AB -  AB  A - -   B   B ns ↓
RG_FODHE 0.019 b - - 1.2 -0.31 1.5 2.0 3.7   B - -  AB   B  AB  AB  A ns ns

RG_FOUNGD 0.054 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns
RG_FODNGD 0.066 - - - ns - ns ns ns - - - ns - ns ns ns ns ns

RG_MP1 0.007 b 0.33 - 3.2 - 2.7 4.3 2.5   B   B -  AB -  AB  A  AB ns ns
RG_FOUSH 0.003 b - - 0.30 - 2.4 3.2 2.2   B - -  AB -  AB  A  AB ns ns
RG_FOUKI 0.218 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBKS 0.007 b - - 2.6 2.8 3.7 4.1 4.3   B - -  AB  AB  A  A  A ns ns
RG_FOBSC 0.082 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBCP 0.524 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FRCP1SW 0.965 - - - - - ns - ns - - - - - ns - ns ns -
RG_FRUPO 0.206 - - - - - ns ns ns - - - - - ns ns ns ns -
RG_FODPO <0.001 b -3.7 - -3.4 -0.50 -1.9 2.0 -0.022  ABC    C -   BC  ABC   BC  A   AB ns ns
RG_FO22 0.470 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns

RG_FOUEW 0.045 b - - -3.5 -2.7 -1.6 -1.2 0.067  AB - -   B  AB  AB  AB  A ns ↑
RG_FRUS 0.002 b - -2.0 0.26 2.6 1.3 2.8 1.8  AB -   B  AB  A  AB  A  A ns ns
RG_FRB 0.038 b -1.9 -1.0 -0.47 -1.6 0.97 1.3 1.8  AB   B  AB  AB  AB  AB  AB  A ns ns

RG_FODGH 0.294 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.    
c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Mine-Exposed

Reference

Table E.3:  Temporal Changes in Benthic Invertebrate Richness for Management Unit 1 Reference and Mine-exposed Areas in the RAEMP, 2012 to 2019

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year (b) of monitoring?
Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) and the previous cycle 

(2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) c

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_HENUP 0.832 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns
RG_FO26 0.619 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns
RG_FC1 0.058 - - - - - - ns ns - - - - - - ns ns ns -

RG_CLODE 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_KICK 0.787 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_DCDS 0.069 - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns
RG_DC1 0.721 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_GHCKD 0.001 b - 4.4 2.5 - - 5.5 6.1   B -  A  AB - -  A  A ns ns
RG_FODHE 0.049 b - - -2.4 -0.94 -0.15 -2.1 -3.6  A - -  AB  AB  AB  AB   B ns ns

RG_FOUNGD 0.146 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns
RG_FODNGD 0.298 - - - ns - ns ns ns - - - ns - ns ns ns ns ns

RG_MP1 <0.001 b -2.3 - 0.84 - 3.0 0.99 -4.7  AB   BC -  AB -  A   AB    C ns ↓
RG_FOUSH 0.002 b - - 1.9 - 0.93 -0.55 -2.9  A - -  A -  A  AB   B ns ↓
RG_FOUKI 0.008 b - - -1.3 -4.6 -2.6 -3.4 -4.3  A - -  AB   B  AB  AB   B ns ns
RG_FOBKS 0.365 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBSC 0.572 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBCP 0.004 b - - -0.91 -2.4 -3.1 -2.3 -4.3  A - -  AB  AB  AB  A   B ns ns

RG_FRCP1SW 0.434 - - - - - ns - ns - - - - - ns - ns ns -
RG_FRUPO 0.829 - - - - - ns ns ns - - - - - ns ns ns ns -
RG_FODPO 0.001 b 3.6 - 2.4 0.54 -2.4 1.2 -1.2  ABC  A  -  A   ABC    C  AB   BC ns ↓
RG_FO22 0.914 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns

RG_FOUEW 0.015 b - - -1.3 -2.8 -1.7 -2.4 -4.0  A - -  AB  AB  AB  AB   B ns ns
RG_FRUS 0.001 b - -5.9 -4.1 -4.6 -2.6 -3.7 -4.9  A -   B  AB   B  AB   B   B ns ns
RG_FRB <0.001 b 4.5 0.45 1.3 2.9 0.57 -0.83 -1.5   BCD  A    ABCD  ABC  AB   ABCD    CD     D ns ↓

RG_FODGH <0.001 b 0.94 - -1.4 -2.3 -1.7 -1.9 -3.9  A  A -  AB  AB  AB  A   B ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.             

Table E.4:  Temporal Changes in Benthic Invertebrate EPT Percent for Management Unit 1 Reference and Mine-exposed Areas in the RAEMP, 2012 to 2019

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year (b) of monitoring?
Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) and the 

previous cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_HENUP 0.405 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns
RG_FO26 0.011 b -1.8 - -0.098 1.4 1.5 2.4 2.0  AB   B -  AB  AB  AB  A  A ns ns
RG_FC1 0.122 - - - - - - ns ns - - - - - - ns ns ns -

RG_CLODE 0.999 - - - - - - ns ns - - - - - - ns ns ns -
RG_KICK 0.904 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_DCDS <0.001 - - b 5.5 4.2 8.1 7.5 8.6 - -    C  AB   BC  AB  AB  A  ns ns
RG_DC1 <0.001 b -1.9 -4.8 -3.3 -4.6 -1.8 1.4 1.5  AB  ABC    C   BC    C  ABC  A   A  ns ↑

RG_GHCKD 0.961 ns - ns ns - - ns ns ns - ns ns - - ns ns ns ns
RG_FODHE 0.351 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FOUNGD 0.029 b - - -1.3 - -2.1 1.5 1.7  AB - -  AB -   B  A  A ns ns
RG_FODNGD 0.936 - - - ns - ns ns ns - - - ns - ns ns ns ns ns

RG_MP1 0.088 ns ns - ns - ns ns ns ns ns - ns - ns ns ns ns ns
RG_FOUSH 0.197 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns
RG_FOUKI 0.006 b - - -3.2 -5.4 -2.7 -2.8 -3.5  A - -  AB   B  AB  AB  AB ns ns
RG_FOBKS 0.447 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBSC 0.594 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBCP 0.412 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FRCP1SW 0.352 - - - - - ns - ns - - - - - ns - ns ns -
RG_FRUPO 0.015 - - - - - b -2.7 -4.0 - - - - -  A  AB   B ns -
RG_FODPO <0.001 b 2.2 - -0.60 -0.72 -0.79 3.8 -1.1   B  AB -   B   B   B  A   B ns ns
RG_FO22 0.112 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns

RG_FOUEW 0.998 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FRUS 0.001 b - -5.9 -5.5 -2.5 -3.0 -1.8 -3.5  A -   B   B  AB  AB  A  AB ns ns
RG_FRB 0.765 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_FODGH 0.235 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.      

Table E.5:  Temporal Changes in Benthic Invertebrate EPT Abundance for Management Unit 1 Reference and Mine-exposed Areas in the RAEMP, 2012 to 2019

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year (b) of monitoring?
Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) and the previous 

cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_HENUP 0.320 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns
RG_FO26 0.185 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns
RG_FC1 0.854 - - - - - - ns ns - - - - - - ns ns ns -

RG_CLODE 0.984 - - - - - - ns ns - - - - - - ns ns ns -
RG_KICK 0.569 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_DCDS 0.004 - - b -1.9 -3.6 -5.5 -2.8 -3.5 - -  A  AB  AB   B  AB  AB ns ns
RG_DC1 <0.001 b -2.1 -3.5 -1.6 -2.6 -4.1 -5.2 -2.7  A  AB  AB  AB  AB  AB   B  AB ns ns

RG_GHCKD <0.001 b - 0.25 4.4 - - 2.6 10    C -   BC   B - -   BC  A  ↑ ↑
RG_FODHE 0.205 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FOUNGD 0.005 b - - 1.9 - -2.2 -0.40 2.2  AB - -  AB -   B   B  A ns ns
RG_FODNGD 0.244 - - - ns - ns ns ns - - - ns - ns ns ns ns ns

RG_MP1 <0.001 b -3.5 - -0.90 - 0.90 -0.71 -6.6  A  AB -  A -  A  A   B ns ↓
RG_FOUSH <0.001 b - - 1.2 - -0.39 -2.7 -4.1  A  - -  A  -  AB   BC    C ns ↓
RG_FOUKI 0.003 b - - -1.2 -5.7 -4.2 -3.1 -4.2  A  - -  AB    C   BC  ABC   BC ns ns
RG_FOBKS 0.006 b - - -3.1 -4.5 -4.4 -3.5 -3.9  A - -  AB   B   B  AB   B ns ns
RG_FOBSC 0.018 b - - -1.5 -4.9 -3.6 -1.8 -1.5  A - -  AB   B  AB  AB  AB ns ns
RG_FOBCP <0.001 b - - -9.6 -8.8 -11 -5.0 -7.0  A   - -    CD    CD     D   B     C ns ns

RG_FRCP1SW 0.839 - - - - - ns - ns - - - - - ns - ns ns -
RG_FRUPO 0.766 - - - - - ns ns ns - - - - - ns ns ns ns -
RG_FODPO <0.001 b -3.2 - -6.4 -4.4 -8.6 -6.0 -4.2  A   AB -   BC  ABC    C   BC   B ns ns
RG_FO22 <0.001 b - - -4.0 - -7.4 -4.7 -3.7  A  - -  ABC -    C   BC   B ns ns

RG_FOUEW <0.001 b - - -4.6 -6.7 -7.1 -5.7 -4.8  A - -   B   B   B   B   B ns ns
RG_FRUS <0.001 b - -6.8 -3.2 -3.7 -3.9 -5.3 -5.1  A -   B  AB  AB  AB   B   B ns ns
RG_FRB <0.001 b 3.3 -2.4 -0.63 2.6 -0.46 -3.3 -3.5  ABCD  A      CD   BC  AB   ABCD     D     D ns ↓

RG_FODGH 0.184 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.        
c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Mine-Exposed

Reference

Table E.6:  Temporal Changes in Benthic Invertebrate Ephemeroptera Percent for Management Unit 1 Reference and Mine-exposed Areas in the RAEMP, 2012 to 2019

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year (b) of monitoring?
Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) and the previous 

cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) c

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_HENUP 0.495 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns
RG_FO26 <0.001 b -1.4 - 0.95 2.3 1.3 3.8 3.4   BC    C -  ABC  ABC  ABC  A   AB ns ns
RG_FC1 0.161 - - - - - - ns ns - - - - - - ns ns ns -

RG_CLODE 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_KICK 0.952 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_DCDS <0.001 - - b 5.9 4.7 7.0 7.8 9.1 - -    C  AB   B  AB  AB  A  ns ns
RG_DC1 <0.001 b -2.6 -6.3 -4.4 -6.0 -3.3 -0.71 0.82  AB  ABC    C    C    C   BC  AB  A  ns ↑

RG_GHCKD 0.015 b - -1.2 3.0 - - 0.94 3.7  AB -   B  AB - -  AB  A ns ns
RG_FODHE 0.160 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FOUNGD <0.001 b - - -1.3 - -2.8 1.6 2.5  ABC - -   BC -    C  AB  A  ns ↑
RG_FODNGD 0.878 - - - ns - ns ns ns - - - ns - ns ns ns ns ns

RG_MP1 0.004 b -5.0 - -3.8 - -0.76 -1.5 -4.5  A    BC -  ABC -  AB  AB    C ns ns
RG_FOUSH 0.007 b - - -1.2 - -3.1 -2.2 -3.0  A - -  AB -  AB  AB   B ns ns
RG_FOUKI <0.001 b - - -3.9 -6.9 -4.0 -3.5 -4.3  A - -  AB   B   B  AB   B ns ns
RG_FOBKS 0.106 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBSC 0.099 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FOBCP 0.003 b - - -4.8 -5.6 -4.8 -3.0 -3.7  A - -   B   B   B  AB   B ns ns

RG_FRCP1SW 0.442 - - - - - ns - ns - - - - - ns - ns ns -
RG_FRUPO 0.559 - - - - - ns ns ns - - - - - ns ns ns ns -
RG_FODPO 0.005 b -0.61 - -4.5 -3.0 -5.4 -0.92 -2.8  A   AB -   BC  ABC    C  A   ABC ns ns
RG_FO22 0.548 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns

RG_FOUEW 0.771 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_FRUS <0.001 b - -7.4 -6.3 -3.0 -4.1 -3.2 -4.6  A  -    C   BC  AB  ABC  AB   BC ns ns
RG_FRB 0.418 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_FODGH 0.327 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.        

Table E.7:  Temporal Changes in Benthic Invertebrate Ephemeroptera Abundance for Management Unit 1 Reference and Mine-exposed Areas in the RAEMP, 2012 to 2019

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year (b) of monitoring?
Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) and the previous 

cycle (2015)?c

Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) c

Mine-Exposed

Reference

bold



Table E.8: Benthic Invertebrate Community Endpoints, Management Unit 2, RAEMP, 2017 to 2019

Year Station Replicate
LPL Richness 

(# taxa)
Abundance (# 

individuals/ 3 min kick)
EPT Abundance (# 

individuals/ 3 min kick)
Ephemeroptera Abundance (# 

individuals/ 3 min kick)
% EPT

% 
Ephemeroptera

1 27 6,200 5,000 3,280 80.6 52.9
2 - - - - - -
3 - - - - - -
1 37 6,560 4,880 2,580 74.4 39.3
2 - - - - - -
3 - - - - - -
1 - - - - - -
2 - - - - - -
3 - - - - - -
1 28 10,240 1,600 400 15.6 3.91
2 - - - - - -
3 - - - - - -
1 35 12,980 2,200 560 16.9 4.31
2 - - - - - -
3 - - - - - -
1 33 11,500 3,640 2,020 31.7 17.6
2 - - - - - -
3 - - - - - -
1 38 12,760 7,540 2,560 59.1 20.1
2 41 16,120 10,880 4,120 67.5 25.6
3 36 7,560 4,460 2,000 59.0 26.5
1 38 20,000 13,560 4,820 67.8 24.1
2 - - - - - -
3 - - - - - -
1 36 11,780 9,340 3,560 79.3 30.2
2 - - - - - -
3 - - - - - -
1 36 6,000 4,180 1,540 69.7 25.7
2 - - - - - -
3 - - - - - -
1 41 4,170 2,870 1,320 68.8 31.7
2 - - - - - -
3 - - - - - -
1 26 5,750 4,450 2,317 77.4 40.3
2 36 4,125 3,450 2,300 83.6 55.8
3 32 5,500 4,614 2,857 83.9 51.9
1 32 4,511 4,200 2,722 93.1 60.3
2 34 6,420 5,780 4,380 90.0 68.2
3 29 4,810 4,540 2,600 94.4 54.1
1 39 2,080 1,820 620 87.5 29.8
2 - - - - - -
3 - - - - - -
1 31 10,100 1,360 320 13.5 3.17
2 - - - - - -
3 - - - - - -
1 24 8,160 1,000 220 12.3 2.70
2 29 18,760 700 180 3.73 0.959
3 26 9,560 860 380 9.00 3.97
1 34 9,160 2,940 1,000 32.1 10.9
2 - - - - - -
3 - - - - - -
1 37 10,800 6,060 3,840 56.1 35.6
2 32 11,600 6,800 3,940 58.6 34.0
3 25 10,260 5,240 2,440 51.1 23.8
4 33 10,140 5,600 3,220 55.2 31.8
5 32 6,300 2,980 1,980 47.3 31.4
1 42 31,980 18,420 7,680 57.6 24.0
2 - - - - - -
3 - - - - - -
1 39 14,500 12,380 2,480 85.4 17.1
2 36 15,520 14,100 2,380 90.9 15.3
3 40 17,920 15,940 3,320 89.0 18.5
1 34 5,600 3,150 1,967 56.3 35.1
2 - - - - - -
3 - - - - - -
1 35 3,910 3,120 1,630 79.8 41.7
2 40 7,740 4,000 2,080 51.7 26.9
3 38 6,580 5,300 2,180 80.5 33.1
4 39 4,225 3,100 1,338 73.4 31.7
5 43 7,300 5,240 2,660 71.8 36.4
1 28 7,140 6,040 3,880 84.6 54.3
2 28 5,583 4,217 2,567 75.5 46.0
3 29 4,600 4,029 2,771 87.6 60.2
1 35 4,670 4,270 2,810 91.4 60.2
2 37 5,667 4,350 2,833 76.8 50.0
3 40 7,860 7,160 4,480 91.1 57.0
1 40 6,660 5,620 1,280 84.4 19.2
2 37 4,078 3,422 1,078 83.9 26.4
3 40 3,030 2,680 960 88.4 31.7
1 24 13,240 740 360 5.59 2.72
2 - - - - - -
3 - - - - - -
1 25 15,480 1,280 720 8.27 4.65
2 22 9,480 560 280 5.91 2.95
3 31 33,720 2,420 1,120 7.18 3.32
1 38 16,400 5,400 3,860 32.9 23.5
2 - - - - - -
3 - - - - - -
1 38 15,480 10,520 7,260 68.0 46.9
2 37 15,620 11,440 7,680 73.2 49.2
3 30 7,940 5,160 3,700 65.0 46.6
4 44 19,580 12,380 7,880 63.2 40.2
5 41 18,460 10,680 7,060 57.9 38.2
1 48 40,420 26,380 15,900 65.3 39.3
2 - - - - - -
3 - - - - - -
1 41 20,000 16,940 9,340 84.7 46.7
2 35 17,340 14,800 8,440 85.4 48.7
3 39 18,960 16,380 9,480 86.4 50.0
1 35 5,383 3,767 2,100 70.0 39.0
2 - - - - - -
3 - - - - - -
1 47 22,760 7,580 3,720 33.3 16.3
2 38 11,100 7,160 3,640 64.5 32.8
3 42 8,400 6,140 3,420 73.1 40.7
4 44 5,770 3,850 2,400 66.7 41.6
5 44 19,880 7,520 3,400 37.8 17.1

Notes: "-" = no data available; LPL = lowest practical level; EPT = Ephemeroptera, Plecoptera, Trichoptera.
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RG_LIDCOM

RG_LI8

RG_FRUL

RG_FO23

2018

RG_LI24

RG_SLINE

LC_GRCK

RG_LCUT

RG_LILC3

RG_LISP24

RG_LIDSL

2017

RG_LI24

RG_SLINE

LC_GRCK

RG_LCUT

RG_LILC3

RG_LIDCOM

2019

RG_LI24

RG_SLINE

LC_GRCK

RG_LCUT

RG_LILC3

RG_FO23

RG_LIDCOM

RG_LI8

RG_FRUL

RG_LI8

RG_FRUL

RG_FO23

RG_LISP24

RG_LIDSL



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_LI24 <0.001 b -5.6 - -0.61 1.8 1.5 0.89 1.2  a   b -  a  a  a  a  a ns ns

RG_SLINE 0.069 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

LC_GRCK 0.266 - - ns ns - - ns ns - - ns ns - - ns ns ns ns

RG_LCUT 0.999 - - - - ns ns ns ns - - - - ns ns ns ns ns -

RG_LILC3 0.038 b -3.5 -0.75 -0.80 1.2 -2.0 -2.3 -1.2  ab   b  ab  ab  a  ab  ab  ab ns ns

RG_LISP24 0.930 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LIDSL 0.070 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_LIDCOM 0.834 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LI8 0.003 b 1.9 1.0 -1.8 2.3 1.8 2.6 3.1  ab  ab  ab   b  ab  ab  a  a ns ↑
RG_FRUL 0.643 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

RG_FO23 0.001 b 0.93 - -2.2 -0.60 -1.9 -1.0 1.1  ab  ab -   b  ab  ab   b  a ns ↑

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.9: Temporal Changes in Benthic Invertebrate Abundance for Management Unit 2 Reference and Mine-exposed Areas in 
the RAEMP, 2012 to 2019  

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change since the base year
(b) of monitoring?

Status Area Magnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Q2. Is the 2019 annual mean greater or less than all annual historical means 

(2012 to 2018) and the previous cycle (2015)?c

Reference

Mine-Exposed

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_LI24 0.206 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

RG_SLINE 0.587 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

LC_GRCK 0.358 - - ns ns - - ns ns - - ns ns - - ns ns ns ns

RG_LCUT 0.903 - - - - ns ns ns ns - - - - ns ns ns ns ns -

RG_LILC3 0.492 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_LISP24 0.983 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LIDSL 0.216 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_LIDCOM 0.612 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LI8 0.318 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_FRUL 0.955 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

RG_FO23 0.497 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.10: Temporal Changes in Benthic Invertebrate Richness for Management Unit 2 Reference and Mine-exposed Areas in the 
RAEMP, 2012 to 2019   

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Reference

Mine-Exposed

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_LI24 <0.001 b -0.15 - 2.7 -5.7 1.2 1.3 1.4  a  a -  a   b  a  a  a ns ns

RG_SLINE 0.474 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

LC_GRCK 0.991 - - ns ns - - ns ns - - ns ns - - ns ns ns ns

RG_LCUT 0.984 - - - - ns ns ns ns - - - - ns ns ns ns ns -

RG_LILC3 0.106 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_LISP24 1.000 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LIDSL 0.230 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_LIDCOM 0.983 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LI8 0.627 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_FRUL 0.097 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

RG_FO23 0.009 b 1.2 - -1.8 -1.4 -1.1 -0.73 -2.8  a  a -  ab  ab  ab  a   b ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.11: Temporal Changes in Benthic Invertebrate EPT Percent for Management Unit 2 Reference and Mine-exposed Areas in the 
RAEMP, 2012 to 2019  

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Reference

Mine-Exposed

boldbold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_LI24 <0.001 b -4.5 - 0.15 -1.0 2.0 1.4 1.8  ab   b -  a  ab  a  a  a ns ns

RG_SLINE 0.033 b -1.9 - -0.35 -4.7 -1.2 -1.2 -0.97  a  ab -  ab   b  ab  ab  a ns ns

LC_GRCK 0.144 - - ns ns - - ns ns - - ns ns - - ns ns ns ns

RG_LCUT 0.901 - - - - ns ns ns ns - - - - ns ns ns ns ns -

RG_LILC3 <0.001 b 0.10 1.2 3.6 0.54 0.20 -2.2 -1.3  ab  ab  ab  a  ab  ab   b   b ns ↓
RG_LISP24 0.854 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LIDSL 0.013 b -0.20 0.69 0.59 -1.0 1.8 0.58 2.9  ab  ab  ab  ab   b  ab   b  a ns ns

RG_LIDCOM 0.343 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LI8 <0.001 b 3.4 1.9 -1.4 3.6 2.6 4.3 4.9   bc  ab  abc    c  ab  abc  a   a  ns ↑
RG_FRUL 0.602 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

RG_FO23 0.002 b 1.7 - -3.2 -1.3 -2.6 -1.5 0.011  a  a -   b  ab  ab  ab  a ns ↑

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.12: Temporal Changes in Benthic Invertebrate EPT Abundance for Management Unit 2 Reference and Mine-exposed Areas in 
the RAEMP, 2012 to 2019  

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Reference

Mine-Exposed

boldbold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_LI24 <0.001 b -0.15 - 3.5 -5.1 2.2 1.7 2.3  a  a -  a   b  a  a  a ns ns

RG_SLINE 0.002 b 6.2 - 4.4 3.1 1.7 4.5 3.9   b  a -  ab  ab  ab  a  a ns ns

LC_GRCK 0.533 - - ns ns - - ns ns - - ns ns - - ns ns ns ns

RG_LCUT 1.000 - - - - ns ns ns ns - - - - ns ns ns ns ns -

RG_LILC3 0.195 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

RG_LISP24 0.490 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LIDSL 0.002 b 1.2 -2.9 0.94 1.2 -1.4 -0.14 1.8  ab  ab   b  ab  ab   b  ab  a ns ns

RG_LIDCOM 0.637 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_LI8 <0.001 b -5.4 -1.9 -0.24 -1.1 0.45 -2.1 3.1  ab    c   bc  ab   bc  ab   bc  a  ns ns

RG_FRUL 0.009 b -1.5 - 0.22 4.0 -0.57 1.0 1.6  ab   b -  ab  a   b  ab  ab ns ns

RG_FO23 0.019 b -3.2 - -1.7 0.49 0.33 0.67 -0.18  ab   b -   b  ab  ab  a  ab ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.13: Temporal Changes in Benthic Invertebrate Ephemeroptera Percent for Management Unit 2 Reference and Mine-exposed 
Areas in the RAEMP, 2012 to 2019     

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year
(b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs.  

2012-2018
2019 vs. 

2015
RG_LI24 <0.001 b -4.9 - 1.1 -1.7 3.1 2.0 2.8  ab    c -  ab   bc  a   a   a  ns ns

RG_SLINE 0.010 b 0.98 - 2.0 -3.0 0.42 1.2 1.4  ab  ab -  a   b  ab  a  a ns ns

LC_GRCK 0.777 - - ns ns - - ns ns - - ns ns - - ns ns ns ns

RG_LCUT 0.996 - - - - ns ns ns ns - - - - ns ns ns ns ns -

RG_LILC3 0.003 b 1.1 1.1 3.4 1.6 0.28 -1.6 0.60  ab  ab  ab  a  ab  ab   b  ab ns ns

RG_LISP24 0.039 - - - - - b -2.2 2.4 - - - - -  ab   b  a ns -

RG_LIDSL <0.001 b -1.0 -2.6 -0.26 -1.5 -0.074 0.20 3.5  ab   b   b   b   b   b   b  a ns ↑
RG_LIDCOM 0.003 - - - - - b 2.1 6.0 - - - - -   b  ab  a ns -

RG_LI8 <0.001 b -2.9 -0.32 -2.1 2.1 2.6 1.5 6.8   bcd     d   bcd    cd   bc   b    bc  a   ↑ ↑
RG_FRUL 0.361 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

RG_FO23 <0.001 b -1.6 - -3.7 -0.41 -2.0 -0.79 1.1  a  ab -   b  ab  ab  a  a ns ↑

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.14: Temporal Changes in Benthic Invertebrate Ephemeroptera Abundance for Management Unit 2 Reference and Mine-
exposed Areas in the RAEMP, 2012 to 2019   

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

boldbold



Table E.15: Benthic Invertebrate Community Endpoints, Management Unit 3, RAEMP, 2017 to 2019

Year Station Replicate
LPL Richness 

(# taxa)
Abundance (# 

individuals/ 3 min kick)
EPT Abundance (# 

individuals/ 3 min kick)
Ephemeroptera Abundance (# 

individuals/ 3 min kick)
% EPT

% 
Ephemeroptera

1 - - - - - -
2 - - - - - -
3 - - - - - -
1 26 6,180 4,600 3,680 74.4 59.5
2 - - - - - -
3 - - - - - -
1 39 4,288 3,363 2,613 78.4 60.9
2 - - - - - -
3 - - - - - -
1 32 4,914 3,914 3,457 79.7 70.3
2 - - - - - -
3 - - - - - -
1 31 5,117 4,433 3,650 86.6 71.3
2 29 4,543 3,343 2,886 73.6 63.5
3 27 4,471 3,686 3,257 82.4 72.8
1 - - - - - -
2 - - - - - -
3 - - - - - -
1 - - - - - -
2 - - - - - -
3 - - - - - -
1 33 8,760 6,400 4,960 73.1 56.6
2 - - - - - -
3 - - - - - -
1 - - - - - -
2 - - - - - -
3 - - - - - -
1 36 7,660 6,600 4,220 86.2 55.1
2 37 5,617 4,817 3,717 85.8 66.2
3 39 15,340 13,560 8,860 88.4 57.8
1 35 11,060 8,560 5,100 77.4 46.1
2 31 8,180 6,980 4,260 85.3 52.1
3 31 7,380 6,440 4,260 87.3 57.7
1 33 4,413 3,488 2,150 79.0 48.7
2 38 8,080 7,400 5,520 91.6 68.3
3 43 10,880 8,480 5,060 77.9 46.5
1 28 5,783 4,783 4,133 82.7 71.5
2 31 7,440 6,180 4,700 83.1 63.2
3 30 4,413 3,800 3,063 86.1 69.4
1 35 10,120 8,380 5,420 82.8 53.6
2 35 6,860 5,600 4,460 81.6 65.0
3 48 24,020 15,420 10,360 64.2 43.1
1 34 6,900 6,320 4,940 91.6 71.6
2 - - - - - -
3 - - - - - -
1 28 5,700 1,850 16.7 32.5 0.292
2 - - - - - -
3 - - - - - -
1 39 11,840 9,660 7,800 81.6 65.9
2 33 6,800 5,740 4,900 84.4 72.1
3 47 20,160 13,160 10,840 65.3 53.8
4 35 8,280 6,280 5,080 75.8 61.4
5 31 6,420 4,700 3,840 73.2 59.8
1 34 7,440 5,140 4,240 69.1 57.0
2 33 4,430 3,220 2,270 72.7 51.2
3 30 7,920 6,720 5,220 84.8 65.9
4 33 9,360 7,880 5,820 84.2 62.2
5 31 9,780 7,580 6,000 77.5 61.3
1 38 5,163 4,475 2,950 86.7 57.1
2 33 4,457 3,929 2,529 88.1 56.7
3 38 7,860 6,880 5,280 87.5 67.2
1 38 2,347 1,907 1,460 81.2 62.2
2 38 4,300 3,925 2,663 91.3 61.9
3 36 3,856 3,311 2,589 85.9 67.1
1 47 3,933 2,644 1,333 67.2 33.9
2 41 3,070 2,230 1,670 72.6 54.4
3 29 3,420 2,920 2,390 85.4 69.9
1 28 2,708 2,469 2,062 91.2 76.1
2 32 3,656 3,233 2,633 88.4 72.0
3 36 3,250 2,800 2,370 86.2 72.9
1 28 3,127 2,682 2,236 85.8 71.5
2 37 1,268 1,124 894 88.6 70.5
3 30 2,546 2,185 1,685 85.8 66.2
1 25 3,670 3,240 2,740 88.3 74.7
2 34 1,804 1,579 1,371 87.5 76.0
3 33 1,445 1,259 1,086 87.1 75.2
1 29 5,133 1,750 1,483 34.1 28.9
2 34 4,333 1,044 467 24.1 10.8
3 28 5,243 1,457 814 27.8 15.5
1 46 8,780 7,800 6,320 88.8 72.0
2 40 5,383 4,333 3,650 80.5 67.8
3 32 5,433 4,017 3,067 73.9 56.4
4 41 8,740 7,160 5,960 81.9 68.2
5 34 4,571 2,643 2,286 57.8 50.0
1 34 3,350 2,890 2,280 86.3 68.1
2 34 5,171 4,200 2,914 81.2 56.4
3 34 3,370 3,010 2,230 89.3 66.2
4 31 3,440 3,230 2,570 93.9 74.7
5 35 6,600 5,800 4,540 87.9 68.8

Notes: - = data not available; LPL = lowest practical level; EPT = Ephemeroptera, Plecoptera, Trichoptera.

2017

RG_UCWER

RG_ELUGH

GH_ERSC4

GH_ER1A

RG_ERSC5

RG_SCDTC

RG_THCK

RG_EL20

RG_ELUEL

2018

RG_UCWER

RG_ELUGH

GH_ERSC4

GH_ER1A

RG_ERSC5

RG_SCDTC

RG_THCK

RG_EL20

RG_ELUEL

2019

RG_UCWER

RG_ELUGH

GH_ERSC4

GH_ER1A

RG_ERSC5

RG_SCDTC

RG_THCK

RG_EL20

RG_ELUEL



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_UCWER 0.763 - - - - - - ns ns - - - - - - ns ns ns -

RG_ELUGH 0.037 b - - -1.9 0.80 -0.69 0.27 -2.4  AB - -  AB  AB  AB  A   B ns ns

RG_ERSC4 0.173 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ER1A 0.424 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ERSC5 <0.001 - - - - - b 2.6 -2.2 - - - - -   B  A   B ns -

RG_GH-SCW3 - - - - - - - - - - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - -

RG_SCDTC 0.093 - - - - - - ns ns - - - - - - ns ns ns -

RG_THCK <0.001 b 2.8 - -3.6 - - -1.3 -1.7  AB  A -   B - -  AB   B ns ns

RG_EL20 0.512 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELUEL 0.173 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

p-value < 0.05.

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squared Meangiven year − Least Squared Meanyear b] /Pooled SD × 100%.

Table E.16: Temporal Changes in Benthic Invertebrate Abundance for Management Unit 3 Reference and Mine-exposed Areas in the 
RAEMP, 2012 to 2019    

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean 
with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change since the base year 
(b) of monitoring?

Status Area Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b)c

Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_UCWER 1.000 - - - - - - ns ns - - - - - - ns ns ns -

RG_ELUGH 0.169 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ERSC4 1.000 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ER1A 0.991 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ERSC5 0.072 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_GH-SCW3 - - - - - - - - - - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - -

RG_SCDTC 0.984 - - - - - - ns ns - - - - - - ns ns ns -

RG_THCK 0.747 ns ns - ns - - ns ns ns ns - ns - - ns ns ns ns

RG_EL20 0.924 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELUEL 0.998 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squared Meangiven year − Least Squared Meanyear b] /Pooled SD × 100%.

Table E.17: Temporal Changes in Benthic Invertebrate Richness for Management Unit 3 Reference and Mine-exposed Areas in the 
RAEMP, 2012 to 2019   

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean 
with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b)c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_UCWER 1.000 - - - - - - ns ns - - - - - - ns ns ns -

RG_ELUGH <0.001 b - - -0.024 -6.2 -2.6 -1.3 -0.87  A - -  A   B  AB  A  A ns ns

RG_ERSC4 0.778 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ER1A 0.901 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ERSC5 0.462 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_GH-SCW3 - - - - - - - - - - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - -

RG_SCDTC 0.998 - - - - - - ns ns - - - - - - ns ns ns -

RG_THCK <0.001 b -7.6 - -7.7 - - -5.4 -6.0  A   B -   B - -   B   B ns ns

RG_EL20 0.233 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELUEL 0.223 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squared Meangiven year − Least Squared Meanyear b] /Pooled SD × 100%.

Table E.18: Temporal Changes in Benthic Invertebrate EPT Percent for Management Unit 3 Reference and Mine-exposed Areas in the 
RAEMP, 2012 to 2019

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base 
year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_UCWER 0.794 - - - - - - ns ns - - - - - - ns ns ns -

RG_ELUGH 0.057 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ERSC4 0.095 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ER1A 0.562 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ERSC5 <0.001 - - - - - b 2.3 -1.9 - - - - -  AB  A   B ns -

RG_GH-SCW3 - - - - - - - - - - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - -

RG_SCDTC 0.084 - - - - - - ns ns - - - - - - ns ns ns -

RG_THCK <0.001 b -0.95 - -7.3 - - -3.3 -4.0  A   AB -    C - -  ABC   BC ns ns

RG_EL20 0.418 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELUEL 0.136 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squared Meangiven year − Least Squared Meanyear b] /Pooled SD × 100%.

Table E.19: Temporal Changes in Benthic Invertebrate EPT Abundance for Management Unit 3 Reference and Mine-exposed Areas in 
the RAEMP, 2012 to 2019   

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base 
year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_UCWER 1.000 - - - - - - ns ns - - - - - - ns ns ns -

RG_ELUGH 0.067 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ERSC4 0.968 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ER1A 0.971 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ERSC5 0.205 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_GH-SCW3 - - - - - - - - - - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - -

RG_SCDTC 1.000 - - - - - - ns ns - - - - - - ns ns ns -

RG_THCK 0.417 ns ns - ns - - ns ns ns ns - ns - - ns ns ns ns

RG_EL20 0.595 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELUEL 0.752 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squared Meangiven year − Least Squared Meanyear b] /Pooled SD × 100%.

Table E.20: Temporal Changes in Benthic Invertebrate Ephemeroptera Percent for Management Unit 3 Reference and Mine-exposed 
Areas in the RAEMP, 2012 to 2019  

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base 
year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015
RG_UCWER 0.779 - - - - - - ns ns - - - - - - ns ns ns -

RG_ELUGH 0.274 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ERSC4 0.198 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ER1A 0.689 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_ERSC5 <0.001 - - - - - b 1.9 -1.8 - - - - -  AB  A   B ns -

RG_GH-SCW3 - - - - - - - - - - - - - - - - - - -

GH_ERSC2 - - - - - - - - - - - - - - - - - - -

RG_SCDTC 0.226 - - - - - - ns ns - - - - - - ns ns ns -

RG_THCK 0.005 b 3.3 - -1.2 - - -1.6 3.0  AB  A -   B - -   B  A ns ↑
RG_EL20 0.481 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELUEL 0.335 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.21: Temporal Changes in Benthic Invertebrate Ephemeroptera Abundance for Management Unit 3 Reference and Mine-
exposed Areas in the RAEMP,  2012 to 2019

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base 
year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous year (2018)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

boldbold



Table E.22: Benthic Invertebrate Community Endpoints, Management Unit 4, RAEMP, 2017 to 2019

Year Station Replicate
LPL Richness 

(# taxa)
Abundance (# 

individuals/ 3 min kick)
EPT Abundance (# 

individuals/ 3 min kick)
Ephemeroptera Abundance (# 

individuals/ 3 min kick)
% EPT

% 
Ephemeroptera

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 35 5,800 5,017 3,033 86.5 52.3

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 39 25,200 19,560 13,460 77.6 53.4

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 39 25,380 12,240 7,080 48.2 27.9

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 32 6,380 2,180 1,340 34.2 21.0

2 - - - - - -

3 - - - - - -

1 28 10,000 3,380 20.0 33.8 0.200

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 38 7,120 5,820 3,100 81.7 43.5

2 - - - - - -

3 - - - - - -

1 46 17,580 8,320 2,660 47.3 15.1

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 43 9,640 7,000 3,980 72.6 41.3

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 39 4,290 3,220 1,440 75.1 33.6

2 - - - - - -

3 - - - - - -

Notes: - = no data available; LPL = lowest practical level; EPT = Ephemeroptera, Plecoptera, Trichoptera

RG_HACKUS

RG_HACKDS

RG_GRDS

RG_BACK

RG_EL19

RG_MIDGA

RG_CORCK

RG_ERCK

RG_GATE

RG_BOCK

RG_MIUCO

RG_MIDCO

RG_MIDAG

RG_MIULE

RG_MI5

RG_MI3

RG_MIDER

RG_MIDBO

RG_MICOMP

RG_MI2

2017

RG_AGCK

RG_ALUSM

RG_LE1

RG_MI25
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Table E.22: Benthic Invertebrate Community Endpoints, Management Unit 4, RAEMP, 2017 to 2019

Year Station Replicate
LPL Richness 

(# taxa)
Abundance (# 

individuals/ 3 min kick)
EPT Abundance (# 

individuals/ 3 min kick)
Ephemeroptera Abundance (# 

individuals/ 3 min kick)
% EPT

% 
Ephemeroptera

1 27 10,500 10,080 9,300 96.0 88.6

2 33 11,200 9,960 9,120 88.9 81.4

3 32 13,760 11,720 9,500 85.2 69.0

1 52 2,990 2,130 1,105 71.2 37.0

2 46 5,257 3,971 2,586 75.5 49.2

3 37 2,990 2,300 1,500 76.9 50.2

1 46 17,300 13,100 6,800 75.7 39.3

2 - - - - - -

3 - - - - - -

1 41 14,560 12,500 9,060 85.9 62.2

2 40 5,014 3,171 1,157 63.2 23.1

3 52 14,340 12,360 6,340 86.2 44.2

1 47 35,640 31,020 8,840 87.0 24.8

2 - - - - - -

3 - - - - - -

1 46 29,500 16,480 13,060 55.9 44.3

2 42 18,080 11,820 9,000 65.4 49.8

3 38 16,560 5,540 4,740 33.5 28.6

4 46 21,040 12,340 9,020 58.7 42.9

5 42 14,340 8,820 4,620 61.5 32.2

1 47 28,060 22,520 9,100 80.3 32.4

2 - - - - - -

3 - - - - - -

1 46 17,320 12,020 2,060 69.4 11.9

2 - - - - - -

3 - - - - - -

1 33 3,600 3,150 2,330 87.5 64.7

2 35 2,700 1,950 1,525 72.2 56.5

3 33 3,600 2,611 1,778 72.5 49.4

4 35 2,523 2,092 1,631 82.9 64.6

5 41 3,473 2,691 1,909 77.5 55.0

1 31 1,560 580 175 37.2 11.2

2 25 3,073 400 9.09 13.0 0.296

3 24 5,433 1,133 0 20.9 0

1 31 6,033 2,683 83.3 44.5 1.38

2 - - - - - -

3 - - - - - -

1 19 11,260 160 40.0 1.42 0.355

2 - - - - - -

3 - - - - - -

1 26 9,360 980 640 10.5 6.84

2 - - - - - -

3 - - - - - -

1 39 8,400 5,820 3,580 69.3 42.6

2 34 3,200 2,280 1,630 71.3 50.9

3 35 7,680 5,080 2,980 66.1 38.8

1 44 7,100 2,520 200 35.5 2.82

2 34 6,050 1,300 133 21.5 2.20

3 36 6,140 1,620 60.0 26.4 0.977

4 38 7,000 2,660 300 38.0 4.29

5 38 6,350 1,300 250 20.5 3.94

1 42 6,160 3,980 2,360 64.6 38.3

2 41 16,220 11,360 5,600 70.0 34.5

3 31 7,220 5,400 2,700 74.8 37.4

1 31 7,080 4,400 2,120 62.1 29.9

2 41 16,420 11,580 6,960 70.5 42.4

3 40 8,160 5,900 3,420 72.3 41.9

1 42 14,040 11,040 6,020 78.6 42.9

2 35 6,480 4,420 2,880 68.2 44.4

3 30 8,880 7,740 4,240 87.2 47.7

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 30 7,160 6,160 3,620 86.0 50.6

2 - - - - - -

3 - - - - - -

1 35 2,692 2,150 675 79.9 25.1

2 - - - - - -

3 - - - - - -

1 40 5,533 3,783 1,317 68.4 23.8

2 - - - - - -

3 - - - - - -

1 47 16,980 10,700 4,220 63.0 24.9

2 34 6,700 5,020 1,360 74.9 20.3

3 41 9,460 5,840 2,680 61.7 28.3

4 46 13,640 7,940 3,380 58.2 24.8

5 47 14,880 9,800 3,180 65.9 21.4

1 49 8,940 5,420 2,660 60.6 29.8

2 - - - - - -

3 - - - - - -

Notes: - = no data available; LPL = lowest practical level; EPT = Ephemeroptera, Plecoptera, Trichoptera

RG_GATE

2018

RG_AGCK

RG_ALUSM

RG_LE1

RG_MI25

RG_HACKUS

RG_HACKDS

RG_GRDS
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RG_EL19

RG_CORCK

RG_ERCK

RG_MI2

RG_BOCK

RG_MIUCO

RG_MIDCO

RG_MIDAG

RG_MIULE

RG_MI5

RG_MI3

RG_MIDER

RG_MIDGA

RG_MIDBO

RG_MICOMP
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Table E.22: Benthic Invertebrate Community Endpoints, Management Unit 4, RAEMP, 2017 to 2019

Year Station Replicate
LPL Richness 

(# taxa)
Abundance (# 

individuals/ 3 min kick)
EPT Abundance (# 

individuals/ 3 min kick)
Ephemeroptera Abundance (# 

individuals/ 3 min kick)
% EPT

% 
Ephemeroptera

1 27 16,280 15,080 14,060 92.6 86.4

2 30 14,760 13,220 12,380 89.6 83.9

3 31 12,220 10,700 9,360 87.6 76.6

1 48 11,960 8,480 6,060 70.9 50.7

2 39 7,340 5,200 3,520 70.8 48.0

3 52 13,680 10,020 7,200 73.2 52.6

1 41 7,360 5,260 2,120 71.5 28.8

2 36 9,480 7,720 3,320 81.4 35.0

3 43 8,640 6,760 2,800 78.2 32.4

1 37 6,420 5,140 3,180 80.1 49.5

2 39 4,200 2,525 1,413 60.1 33.6

3 40 6,440 5,400 2,960 83.9 46.0

1 56 57,360 49,420 28,500 86.2 49.7

2 - - - - - -

3 - - - - - -

1 47 24,180 18,600 11,240 76.9 46.5

2 46 45,800 16,680 11,840 36.4 25.9

3 42 29,940 16,340 11,180 54.6 37.3

4 49 47,260 21,380 14,640 45.2 31.0

5 45 15,460 9,340 5,200 60.4 33.6

1 47 21,260 14,440 8,100 67.9 38.1

2 - - - - - -

3 - - - - - -

1 49 9,800 6,440 1,080 65.7 11.0

2 - - - - - -

3 - - - - - -

1 32 4,629 2,500 2,000 54.0 43.2

2 32 3,370 2,310 1,910 68.5 56.7

3 42 3,008 2,342 1,658 77.8 55.1

4 36 6,520 3,480 1,960 53.4 30.1

5 33 3,811 1,922 1,189 50.4 31.2

1 30 11,580 1,760 20.0 15.2 0.173

2 28 22,360 2,480 0 11.1 0

3 28 14,500 2,660 20.0 18.3 0.138

1 32 25,160 5,400 220 21.5 0.874

2 - - - - - -

3 - - - - - -

1 19 3,110 110 10.0 3.54 0.322

2 - - - - - -

3 - - - - - -

1 29 16,660 5,620 260 33.7 1.56

2 - - - - - -

3 - - - - - -

1 47 10,280 5,620 2,760 54.7 26.8

2 41 5,229 3,200 1,729 61.2 33.1

3 44 5,200 2,920 1,570 56.2 30.2

1 46 18,980 5,020 2,640 26.4 13.9

2 46 34,580 7,600 4,520 22.0 13.1

3 40 12,040 5,300 3,420 44.0 28.4

4 46 30,340 4,780 2,100 15.8 6.92

5 44 25,920 6,800 4,280 26.2 16.5

1 40 6,860 2,560 1,640 37.3 23.9

2 54 26,120 15,780 9,880 60.4 37.8

3 37 3,489 1,189 711 34.1 20.4

1 41 12,940 8,240 4,280 63.7 33.1

2 48 17,800 10,920 7,460 61.3 41.9

3 40 17,740 12,400 7,280 69.9 41.0

1 37 14,560 11,800 4,920 81.0 33.8

2 43 16,220 12,500 5,100 77.1 31.4

3 35 7,960 6,000 2,840 75.4 35.7

1 68 18,100 9,500 5,140 52.5 28.4

2 55 12,320 9,680 3,880 78.6 31.5

3 58 14,040 8,320 4,900 59.3 34.9

1 41 10,940 7,760 2,940 70.9 26.9

2 50 14,860 11,860 4,980 79.8 33.5

3 49 10,280 8,680 2,820 84.4 27.4

1 39 8,900 6,700 2,140 75.3 24.0

2 - - - - - -

3 - - - - - -

1 41 6,520 4,880 2,180 74.8 33.4

2 - - - - - -

3 - - - - - -

1 45 10,660 7,440 2,300 69.8 21.6

2 48 12,660 4,940 2,020 39.0 16.0

3 42 11,360 6,900 2,900 60.7 25.5

4 46 13,740 6,760 3,040 49.2 22.1

5 47 22,760 19,180 2,180 84.3 9.58

1 46 8,340 3,320 1,600 39.8 19.2

2 - - - - - -

3 - - - - - -

Notes: - = no data available; LPL = lowest practical level; EPT = Ephemeroptera, Plecoptera, Trichoptera
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2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_AGCK 0.172 ns ns - ns - - ns ns ns ns - ns - - ns ns ns ns

RG_ALUSM 0.015 - - - b -0.82 -1.1 -2.4 0.46 - - -  AB  AB  AB   B  A ns ns
RG_LE1 0.668 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI25 <0.001 b 5.5 - 3.2 5.4 6.6 4.2 2.6    C  A  -  ABC  AB  A   AB   BC ns ns

RG_HACKUS <0.001 b - - 9.5 10 - 12 13   B - -  A  A -  A  A ns ns
RG_HACKDS 0.019 b - - -3.2 -4.1 -0.83 -1.5 -0.39  AB - -  AB   B  AB  AB  A ns ns

RG_GRDS 0.292 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_BACK 0.939 - - - - - - ns ns - - - - - - ns ns ns -
RG_EL19 0.072 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_CORCK <0.001 b - - 8.3 6.7 5.5 2.3 6.6    C - -  A   A   AB   BC  A  ns ns
RG_ERCK 0.003 b - - - - - 1.9 5.6   B - - - - -  AB  A ns -
RG_GATE 0.222 - - - - - - ns ns - - - - - - ns ns ns -
RG_BOCK 0.067 ns - - ns ns - ns ns ns - - ns ns - ns ns ns ns
RG_MIUCO 0.067 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_MIDCO <0.001 b - - 0.15 -1.2 1.1 -1.5 1.8  AB - -  AB  AB  AB   B  A ns ns
RG_MIDAG 0.892 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_MIULE 0.708 - - - - - - ns ns - - - - - - ns ns ns -

RG_MI5 0.874 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_MI3 0.197 ns ns - ns ns ns - ns ns ns - ns ns ns - ns ns ns

RG_MIDER 0.912 - - - - - - ns ns - - - - - - ns ns ns -
RG_MIDGA 0.302 - - - - - - ns ns - - - - - - ns ns ns -
RG_MIDBO 1.000 - - - - - - ns ns - - - - - - ns ns ns -

RG_MICOMP 0.995 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI2 0.004 b 2.2 - -2.3 -1.5 -2.4 -0.49 -0.67  AB  A -   B  AB   B  AB  AB ns ns

p-value < 0.05
   >  2 SD Increase
   >  3 SD Increase
   >  4 SD Increase
   >  5 SD Increase
   >  2 SD Decrease
   >  3 SD Decrease
   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.           

Table E.23: Temporal Changes in Benthic Invertebrate Abundance for Management Unit 4 Reference and Mine-exposed Areas in the 
RAEMP, 2012 to 2019   

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean 
with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change since the base 
year (b) of monitoring?

Status Area Magnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Q2. Is the 2019 annual mean greater or less than all annual historical means 

(2012 to 2018) and the previous cycle (2015)?c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_AGCK 0.953 ns ns - ns - - ns ns ns ns - ns - - ns ns ns ns

RG_ALUSM 0.306 - - - ns ns ns ns ns - - - ns ns ns ns ns ns ns
RG_LE1 0.910 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI25 <0.001 b -3.0 - -1.4 1.1 -0.24 0.89 -0.32  AB   B -  AB  A  AB  A  A ns ns

RG_HACKUS <0.001 b - - 3.8 4.0 - 4.8 6.5   B - -  AB  AB -  A  A ns ns
RG_HACKDS 0.167 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_GRDS 0.461 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_BACK 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_EL19 0.849 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_CORCK 0.114 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_ERCK 0.667 ns - - - - - ns ns ns - - - - - ns ns ns -
RG_GATE 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_BOCK 0.023 b - - 0.78 4.7 - 1.1 2.2   B - -  AB  A -  AB  AB ns ns
RG_MIUCO 0.262 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_MIDCO 0.246 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_MIDAG 0.336 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_MIULE 0.643 - - - - - - ns ns - - - - - - ns ns ns -

RG_MI5 0.041 b - - -3.5 - - -0.68 0.046  AB - -   B - -  AB  A ns ↑
RG_MI3 <0.001 b 0 - -2.2 -0.50 1.2 - 4.3   B   B -   B   B  AB -  A ns ↑

RG_MIDER 0.012 - - - - - - b 4.1 - - - - - -   B  A ↑ -
RG_MIDGA 0.991 - - - - - - ns ns - - - - - - ns ns ns -
RG_MIDBO 1.000 - - - - - - ns ns - - - - - - ns ns ns -

RG_MICOMP 0.961 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI2 0.211 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

p-value < 0.05
   >  2 SD Increase
   >  3 SD Increase
   >  4 SD Increase
   >  5 SD Increase
   >  2 SD Decrease
   >  3 SD Decrease
   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.      

Table E.24: Temporal Changes in Benthic Invertebrate Richness for Management Unit 4 Reference and Mine-exposed Areas in the 
RAEMP, 2012 to 2019   

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean 
with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base 
year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical means 

(2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_AGCK 0.994 ns ns - ns - - ns ns ns ns - ns - - ns ns ns ns

RG_ALUSM 0.829 - - - ns ns ns ns ns - - - ns ns ns ns ns ns ns
RG_LE1 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI25 0.054 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

RG_HACKUS 0.993 ns - - ns ns - ns ns ns - - ns ns - ns ns ns ns
RG_HACKDS 0.963 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_GRDS 0.791 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_BACK 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_EL19 0.001 b - - -3.4 -2.4 -6.1 -1.4 -3.3  A - -  AB  AB   B  A  AB ns ns

RG_CORCK 0.129 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_ERCK <0.001 b - - - - - -5.0 -7.4  A - - - - -   B   B ns -
RG_GATE 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_BOCK 0.473 ns - - ns ns - ns ns ns - - ns ns - ns ns ns ns
RG_MIUCO 0.107 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_MIDCO 0.062 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_MIDAG 0.005 b - - -1.5 - - -1.7 -4.4  A - -  AB - -  A   B ns ns
RG_MIULE 0.999 - - - - - - ns ns - - - - - - ns ns ns -

RG_MI5 0.920 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_MI3 0.501 ns ns - ns ns ns - ns ns ns - ns ns ns - ns ns ns

RG_MIDER 0.993 - - - - - - ns ns - - - - - - ns ns ns -
RG_MIDGA 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_MIDBO 0.999 - - - - - - ns ns - - - - - - ns ns ns -

RG_MICOMP 0.993 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI2 <0.001 b -3.9 - 2.1 3.2 2.4 0.93 -1.2  ABC    C -  AB  A   AB  AB   BC ns ns

p-value < 0.05
   >  2 SD Increase
   >  3 SD Increase
   >  4 SD Increase
   >  5 SD Increase
   >  2 SD Decrease
   >  3 SD Decrease
   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.      

Table E.25: Temporal Changes in Benthic Invertebrate EPT Percent for Management Unit 4 Reference and Mine-exposed Areas in the 
RAEMP, 2012 to 2019   

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean 
with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_AGCK 0.286 ns ns - ns - - ns ns ns ns - ns - - ns ns ns ns

RG_ALUSM 0.049 - - - b -0.37 -0.47 -1.9 0.53 - - -  AB  AB  AB   B  A ns ns
RG_LE1 0.776 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI25 <0.001 b 5.2 - 2.5 4.2 5.6 3.4 1.9    C  A  -   BC  ABC  AB  ABC    C ns ns

RG_HACKUS <0.001 b - - 8.9 9.3 - 11 12   B - -  A  A -  A  A ns ns
RG_HACKDS 0.016 b - - -2.7 -3.7 -0.61 -1.0 0.013  AB - -  AB   B  AB  AB  A ns ns

RG_GRDS 0.348 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_BACK 0.940 - - - - - - ns ns - - - - - - ns ns ns -
RG_EL19 0.202 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_CORCK 0.001 b - - 5.3 5.1 4.4 0.40 3.4   BC - -  A   A   A     C  AB ns ns
RG_ERCK 0.901 ns - - - - - ns ns ns - - - - - ns ns ns -
RG_GATE 0.996 - - - - - - ns ns - - - - - - ns ns ns -
RG_BOCK 0.007 b - - -1.1 -0.087 - 0.0054 4.2  AB - -   B  AB -  AB  A ns ↑
RG_MIUCO 0.310 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_MIDCO <0.001 b - - -0.14 -1.4 0.50 -3.2 -0.35  AB - -  AB  AB  A   B  A ns ns
RG_MIDAG 0.318 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_MIULE 0.862 - - - - - - ns ns - - - - - - ns ns ns -

RG_MI5 0.901 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_MI3 0.638 ns ns - ns ns ns - ns ns ns - ns ns ns - ns ns ns

RG_MIDER 0.979 - - - - - - ns ns - - - - - - ns ns ns -
RG_MIDGA 0.479 - - - - - - ns ns - - - - - - ns ns ns -
RG_MIDBO 0.999 - - - - - - ns ns - - - - - - ns ns ns -

RG_MICOMP 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI2 0.904 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

p-value < 0.05
   >  2 SD Increase
   >  3 SD Increase
   >  4 SD Increase
   >  5 SD Increase
   >  2 SD Decrease
   >  3 SD Decrease
   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.      

Table E.26: Temporal Changes in Benthic Invertebrate EPT Abundance for Management Unit 4 Reference and Mine-exposed Areas in 
the RAEMP, 2012 to 2019     

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean 
with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_AGCK 0.821 ns ns - ns - - ns ns ns ns - ns - - ns ns ns ns

RG_ALUSM 0.914 - - - ns ns ns ns ns - - - ns ns ns ns ns ns ns
RG_LE1 0.970 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI25 <0.001 b 5.2 - 5.2 5.8 6.2 4.7 4.8   B  A -  A  A  A  A  A ns ns

RG_HACKUS 0.164 ns - - ns ns - ns ns ns - - ns ns - ns ns ns ns
RG_HACKDS 0.356 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_GRDS 0.956 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_BACK 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_EL19 <0.001 b - - -4.5 -1.2 -5.8 -0.58 -2.6  AB  - -    CD  ABC     D  A     BCD ns ns

RG_CORCK 0.978 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_ERCK 0.991 ns - - - - - ns ns ns - - - - - ns ns ns -
RG_GATE 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_BOCK 0.968 ns - - ns ns - ns ns ns - - ns ns - ns ns ns ns
RG_MIUCO 0.090 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_MIDCO 0.004 b - - -0.85 -3.7 -2.0 -4.3 -2.0  A - -  A  AB  AB   B  A ns ns
RG_MIDAG 0.001 b - - -2.6 - - -3.4 -4.9  A - -  AB - -  AB   B ns ns
RG_MIULE 1.000 - - - - - - ns ns - - - - - - ns ns ns -

RG_MI5 0.443 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_MI3 0.245 ns ns - ns ns ns - ns ns ns - ns ns ns - ns ns -

RG_MIDER 0.141 - - - - - - ns ns - - - - - - ns ns ns ns
RG_MIDGA 1.000 - - - - - - ns ns - - - - - - ns ns ns -
RG_MIDBO 0.942 - - - - - - ns ns - - - - - - ns ns ns -

RG_MICOMP 0.850 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI2 <0.001 b -2.1 - 2.0 4.5 2.8 2.2 0.52   BC    C -  AB  A   AB  AB  ABC ns ns

p-value < 0.05
   >  2 SD Increase
   >  3 SD Increase
   >  4 SD Increase
   >  5 SD Increase
   >  2 SD Decrease
   >  3 SD Decrease
   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.      

Table E.27: Temporal Changes in Benthic Invertebrate Ephemeroptera Percent for Management Unit 4 Reference and Mine-exposed 
Areas in the RAEMP, 2012 to 2019    

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean 
with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?c
Magnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_AGCK 0.050 ns ns - ns - - ns ns ns ns - ns - - ns ns ns ns

RG_ALUSM 0.040 - - - b -0.22 -0.39 -1.6 0.95 - - -  AB  AB  AB   B  A ns ns
RG_LE1 0.512 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI25 <0.001 b 6.3 - 4.1 6.4 7.8 4.8 3.5     D  AB  -   BC  ABC  A    ABC    CD ns ns

RG_HACKUS <0.001 b - - 5.8 6.9 - 7.0 11    C - -   B  AB -  AB  A  ns ↑
RG_HACKDS 0.011 b - - -2.5 -3.3 -0.43 -0.23 0.64  AB - -  AB   B  AB  AB  A ns ns

RG_GRDS 0.321 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_BACK 0.982 - - - - - - ns ns - - - - - - ns ns ns -
RG_EL19 0.655 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_CORCK 0.663 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_ERCK 0.994 ns - - - - - ns ns ns - - - - - ns ns ns -
RG_GATE 0.997 - - - - - - ns ns - - - - - - ns ns ns -
RG_BOCK 0.025 b - - -1.4 -0.25 - 3.3 2.1  AB - -   B  AB -  A  AB ns ns
RG_MIUCO 0.326 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_MIDCO <0.001 b - - -0.34 -3.4 -0.41 -4.5 0.039  AB - -  AB   BC  AB    C  A  ns ns
RG_MIDAG 0.584 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_MIULE 0.780 - - - - - - ns ns - - - - - - ns ns ns -

RG_MI5 0.866 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_MI3 0.912 ns ns - ns ns ns - ns ns ns - ns ns ns - ns ns -

RG_MIDER 1.000 - - - - - - ns ns - - - - - - ns ns ns ns
RG_MIDGA 0.806 - - - - - - ns ns - - - - - - ns ns ns -
RG_MIDBO 0.994 - - - - - - ns ns - - - - - - ns ns ns -

RG_MICOMP 0.999 - - - - - - ns ns - - - - - - ns ns ns -
RG_MI2 0.837 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns

p-value < 0.05
   >  2 SD Increase
   >  3 SD Increase
   >  4 SD Increase
   >  5 SD Increase
   >  2 SD Decrease
   >  3 SD Decrease
   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.      

Table E.28: Temporal Changes in Benthic Invertebrate Ephemeroptera Abundance for Management Unit 4 Reference and Mine-
exposed Areas in the RAEMP, 2012 to 2019   

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base 
year (b) of monitoring? Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?cMagnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Mine-Exposed

Reference

bold



Table E.29: Benthic Invertebrate Community Endpoints, Management Unit 4, RAEMP, 2017 to 2019     

Year Station Replicate
LPL Richness 

(# taxa)
Abundance (# 

individuals/ 3 min kick)
EPT Abundance (# 

individuals/ 3 min kick)
Ephemeroptera Abundance 
(# individuals/ 3 min kick)

% EPT
% 

Ephemeroptera

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 38 7,740 5,540 4,500 71.6 58.1

2 - - - - - -

3 - - - - - -

1 - - - - - -

2 - - - - - -

3 - - - - - -

1 36 7,460 5,460 3,420 73.2 45.8

2 - - - - - -

3 - - - - - -

1 39 772 464 202 60.1 26.2

2 - - - - - -

3 - - - - - -

1 34 10,280 6,400 3,000 62.3 29.2

2 41 11,660 8,220 3,240 70.5 27.8

3 35 8,520 3,820 2,080 44.8 24.4

1 46 9,640 6,420 4,680 66.6 48.5

2 39 9,660 6,940 4,800 71.8 49.7

3 47 15,320 11,460 8,240 74.8 53.8

4 37 7,440 5,660 4,400 76.1 59.1

5 32 7,020 4,840 3,540 68.9 50.4

1 33 7,820 5,020 2,800 64.2 35.8

2 - - - - - -

3 - - - - - -

1 24 2,140 1,700 733 79.4 34.3

2 38 8,940 6,520 2,500 72.9 28.0

3 33 16,340 7,000 3,640 42.8 22.3

4 27 11,180 5,220 1,960 46.7 17.5

5 32 15,120 13,480 2,800 89.2 18.5

1 40 3,120 2,260 1,210 72.4 38.8

2 26 3,844 2,733 2,100 71.1 54.6

3 30 3,350 2,680 1,030 80.0 30.7

1 37 11,260 7,880 5,520 70.0 49.0

2 42 14,660 9,840 6,380 67.1 43.5

3 42 14,420 11,400 7,020 79.1 48.7

1 38 9,500 5,940 4,000 62.5 42.1

2 50 16,880 9,720 7,720 57.6 45.7

3 36 10,920 5,820 3,980 53.3 36.4

4 50 19,800 8,660 4,560 43.7 23.0

5 46 11,060 6,880 5,040 62.2 45.6

1 45 22,300 9,480 5,800 42.5 26.0

2 - - - - - -

3 - - - - - -

1 41 13,480 9,540 5,700 70.8 42.3

2 40 12,280 5,960 3,460 48.5 28.2

3 43 21,380 10,020 6,180 46.9 28.9

4 28 5,283 3,550 1,467 67.2 27.8

5 39 20,640 10,320 5,920 50.0 28.7

1 28 6,740 4,260 3,520 63.2 52.2

2 29 2,918 1,745 918 59.8 31.5

3 42 4,263 1,875 1,038 44.0 24.3

Notes: - = no data available; LPL = lowest practical level; EPT = Ephemeroptera, Plecoptera, Trichoptera.

2017

RG_WWRL

RG_EL1

RG_ELDFE

RG_ELELKO

RG_ELH93

2018

RG_WWRL

RG_EL1

RG_ELDFE

RG_ELELKO

RG_ELH93

2019

RG_WWRL

RG_EL1

RG_ELDFE

RG_ELELKO

RG_ELH93



Table E.30: Temporal Changes in Benthic Invertebrate Endpoints for Management Unit 5 Reference and Mine-exposed Areas in the RAEMP, 2012 to 2019   

2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019  2012-2018 2018
Reference RG_WWRL 0.438 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

RG_EL1 0.348 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_ELDFE 0.046 b - - 3.2 - - 0.95 4.4   B - -  AB - -  AB  A ns ns

RG_ELELKO 0.012 b - - 1.2 5.2 1.1 1.9 2.9   B - -  AB  A  AB  AB  AB ns ns
RG_ELH93 0.522 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

Reference RG_WWRL 0.351 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_EL1 0.057 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELDFE 0.733 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_ELELKO 0.349 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_ELH93 0.486 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

Reference RG_WWRL 0.642 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_EL1 0.192 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELDFE 0.189 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_ELELKO 0.076 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns
RG_ELH93 0.002 b - - -4.9 -5.3 -1.5 -0.18 -1.9  A - -   B   B  AB  A  AB ns ns

Reference RG_WWRL 0.044 b - - 0.43 - - -1.3 1.3  AB - -  AB - -   B  A ns ns
RG_EL1 0.054 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELDFE 0.016 b - - 0.86 - - -2.9 -4.2  AB - -  A - -  AB   B ns ↓
RG_ELELKO <0.001 b - - 1.6 -2.8 -1.1 -3.8 -2.9  AB - -  A    BC  ABC    C   BC ns ↓
RG_ELH93 0.012 b - - -4.1 -4.8 -2.5 -0.55 -1.2  A - -  AB   B  AB  A  A ns ns

Reference RG_WWRL 0.286 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_EL1 0.509 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELDFE 0.153 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_ELELKO 0.036 b - - 2.4 4.5 1.7 2.0 2.5   B - -  AB  A  AB  AB  AB ns ns
RG_ELH93 0.611 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

Reference RG_WWRL 0.081 ns - - ns - - ns ns ns - - ns - - ns ns ns ns
RG_EL1 0.717 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELDFE 0.020 b - - 4.9 - - 0.47 2.4   B - -  A - -   B  AB ns ns
RG_ELELKO 0.035 b - - 2.9 4.3 1.7 0.77 2.3  AB - -  AB  A  AB   B  AB ns ns
RG_ELH93 0.409 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

p-value < 0.05

   >  2 SD Increase

   >  3 SD Increase

   >  4 SD Increase

   >  5 SD Increase

   >  2 SD Decrease

   >  3 SD Decrease

   >  4 SD Decrease
   >  5 SD Decrease

Significant increase or decrease from base year (b)
Significantly > than all historical years (or 2015)
Significantly < than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Least-Squares Meangiven year − Least-Squares Meanyear b] /Pooled SD.    

Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) 

and the previous cycle (2015)?c

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with  highest magnitude is assigned "A".

EPT Abundance

Ephemeroptera 
Abundance

Endpoint

Abundance

Richness

% EPT

% Ephemeroptera

Mine-Exposed

Year

P-valuea

Q1. Is there a positive or negative change since the base year (b) of 
monitoring?

Status Area Magnitude of Difference (MOD)b and Significance (bolded) from Base 

Year (b)c

Mine-Exposed

Mine-Exposed

Mine-Exposed

Mine-Exposed

Mine-Exposed

bold



1 2 3 4 5
RG_HENUP 4.9 - - - -
RG_FO26 3.2 - - - -
RG_FC1 - - - - -

RG_CLODE - - - - -
RG_KICK - - - - -
LC_DCDS 7.9 - - - -
LC_DC1 7.0 - - - -

RG_GHCKD - - - - -
RG_FODHE 8.1 - - - -
RG_FOUCL - - - - -

RG_FOUNGD 6.5 - - - -
RG_FODNGD 5.6 - - - -

RG_MP1 5.6 - - - -
RG_FOUSH 6.5 - - - -
RG_FOUKI 6.7 6.6 6.8 - -
RG_FOBKS 5.8 8.2 5.9 - -

RG_SCOUTDS - - - - -
RG_FOBSC 5.0 - - - -
RG_FOBCP 6.4 - - - -

RG_FRCP1SW 6.9 - - - -
RG_FRUPO 7.4 - - - -
RG_FODPO 5.2 - - - -
RG_FO22 5.4 - - - -

RG_FOUEW 6.6 - - - -
LC_FRUS 6.5 - - - -
LC_FRB - - - - -

RG_FODGH 6.1 - - - -
RG_HENUP 2.5 4.6 4.8 - -
RG_FO26 3.4 4.1 3.8 - -
RG_FC1 4.8 - - - -

RG_CLODE 13.0 - - - -
RG_KICK 6.6 - - - -
LC_DCDS 54.0 69.0 85.0 - -
LC_DC1 11.0 12.0 10.0 - -

RG_GHCKD 21.0 - - - -
RG_FODHE 11.0 12.0 15.0 - -
RG_FOUCL - - - - -

RG_FOUNGD 6.0 7.0 8.0 - -
RG_FODNGD 9.0 8.0 8.0 - -

RG_MP1 7.0 8.6 8.0 - -
RG_FOUSH 8.0 8.0 9.1 - -
RG_FOUKI 9.4 10.0 11.0 - -
RG_FOBKS 11.0 10.0 9.9 - -

RG_SCOUTDS - - - - -

                 Selenium concentration > Upper Limit of Normal Range (8.735 mg/kg dw).

Table E.31: Benthic Invertebrate Tissue Selenium Concentrations, Management Unit 1, 
September 2017 to 2019   

2017

Selenium Tissue (mg/kg dw)
StationYear

2018

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile birds (41 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, 
and survival of benthic invertebrates (13 mg/kg dw).
                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, 
and survival of benthic invertebrates (20 mg/kg dw).
                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, 
and survival of benthic invertebrates (27 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile fish (11 mg/kg dw).
                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile fish (18 mg/kg dw).
                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile fish (26 mg/kg dw).
                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile birds (14 mg/kg dw).
                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile birds (22 mg/kg dw).
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1 2 3 4 5

Table E.31: Benthic Invertebrate Tissue Selenium Concentrations, Management Unit 1, 
September 2017 to 2019   

Selenium Tissue (mg/kg dw)
StationYear

RG_FOBSC 9.0 9.0 8.2 - -
RG_FOBCP 9.4 8.0 10.0 8.0 7.9

RG_FRCP1SW - - - - -
RG_FRUPO 7.5 9.7 8.7 - -
RG_FODPO 4.3 8.0 5.0 - -
RG_FO22 7.0 9.2 7.0 8.9 7.6

RG_FOUEW 7.6 7.0 5.0 - -
LC_FRUS - - - - -
LC_FRB - - - - -

RG_FODGH 9.2 9.6 17.0 10.0 7.2
RG_HENUP 5.2 4.6 3.9 - -
RG_FO26 3.2 3.1 2.8 - -
RG_FC1 6.5 - - - -

RG_CLODE 9.9 - - - -
RG_KICK 5.2 - - - -
LC_DCDS 30.0 28.0 25.0 26.0 22.0
LC_DC1 9.2 8.4 8.8 8.7 9.6

RG_GHCKD 17.0 - - - -
RG_FODHE 5.1 5.2 7.0 - -
RG_FOUCL 7.2 5.5 5.8 - -

RG_FOUNGD 7.5 6.4 6.1 - -
RG_FODNGD 8.0 4.5 7.0 - -

RG_MP1 5.6 7.0 7.3 - -
RG_FOUSH 5.6 5.9 6.0 - -
RG_FOUKI 6.2 8.8 9.2 - -
RG_FOBKS 7.5 7.9 9.5 - -

RG_SCOUTDS 13.7 13.7 10.2 - -
RG_FOBSC 12.5 11.9 12.6 - -
RG_FOBCP 9.1 8.4 6.3 7.6 7.3

RG_FRCP1SW 7.7 7.7 7.7 - -
RG_FRUPO 6.1 8.1 6.8 - -
RG_FODPO 5.4 7.3 5.6 - -
RG_FO22 7.1 7.8 7.3 6.7 6.6

RG_FOUEW 7.3 6.9 6.0 - -
LC_FRUS 8.9 8.7 8.0 8.6 9.2
LC_FRB 8.8 7.3 7.7 11.0 9.1

RG_FODGH 7.7 8.1 7.9 9.0 8.5

                 Selenium concentration > Upper Limit of Normal Range (8.735 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, 
and survival of benthic invertebrates (27 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, 
and survival of benthic invertebrates (20 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, 
and survival of benthic invertebrates (13 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile birds (41 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile birds (22 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile birds (14 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile fish (26 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile fish (18 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile fish (11 mg/kg dw).

2019

2018
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Table E.32: Temporal Changes in Benthic Invertebrate Selenium Tissue Concentration for Management Unit 1 Reference and Mine-exposed Areas in the RAEMP, September, 2012 to 2019

2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015
RG_HENUP 0.053 ns - - - ns ns ns ns ns - - - ns ns ns ns ns -

RG_FO26 0.089 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FC1 0.652 - - - - - - ns ns - - - - - - ns ns ns -

RG_CLODE 0.756 - - - - - - ns ns - - - - - - ns ns ns -

RG_KICK <0.001 b - - -91 - - 43 13  A - -   B - -  A  A ns ↑
LC_DCDS <0.001 - - b -4.1 27 33 1,100 340 - -    C    C    C    C  A    B ns ↑
LC_DC1 <0.001 - - b 6.2 59 44 130 83 - -    C    C  ABC   BC  A   AB ns ↑

RG_GHCKD 0.914 - - - ns - - ns ns - - - ns - - ns ns ns ns

RG_FODHE <0.001 b - - -26 - -8.8 41 -36  AB - -   B -  AB  A   B ns ns

RG_FOUCL - - - - - - - - - - - - - - - - - - -

RG_FOUNGD 0.900 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns

RG_FODNGD 0.261 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_MP1 0.275 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns

RG_FOUSH 0.060 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns

RG_FOUKI 0.003 b - - -40 -39 -22 18 -7.0  AB - -   B   B   B  A  AB ns ns

RG_FOBKS 0.006 b - - -32 - -26 16 -6.6  AB - -   B -   B  A  AB ns ns

RG_SCOUTDS - - - - - - - - - - - - - - - - - - -

RG_FOBSC <0.001 b - - -11 - -40 3.9 47  AB - -  AB -   B  A  A ns ns

RG_FOBCP 0.441 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FRCP1SW 0.996 - - - - - ns - ns - - - - - ns - ns ns ns

RG_FRUPO 0.604 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_FODPO 0.079 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FO22 0.003 b - - -43 - -57 -37 -43  A - -  AB -   B  AB   B ns ns

RG_FOUEW 0.656 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

LC_FRUS 0.112 ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns ns

LC_FRB 0.847 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_FODGH 0.025 b - - -9.7 -22 -34 9.7 -11  AB - -  AB  AB   B  A  AB ns ns

 p-value < 0.05 (annual variation)

>  20% Decrease in concentration

>  33% Decrease in concentration

>  43% Decrease in concentration

>  50% Decrease in concentration

>  25% Increase in concentration

>  50% Increase in concentration

>  75% Increase in concentration

>  100% Increase in concentration

 Significant increase or decrease from base year (b)

Significantly less than all historical years (or 2015)

Significantly greater than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum Year p-value from post-hoc contrasts with corresponding station.
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change since the base year (b) of monitoring?

Status Area Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b)c

Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) and the previous cycle 

(2015)?c

Reference

Mine-
Exposed

*Bold



1 2 3 4 5 6 7 8 9 10
RG_LI24 3.4 6.8 5.0 4.7 7.4 6.4 6.6 4.0 3.4 3.9

RG_SLINE 3.8 4.6 4.6 4.7 4.4 5.6 5.4 5.0 5.3 4.8
LC_GRCK - - - - - - - - - -
RG_LCUT 5.8 6.6 6.6 6.3 6.2 6.1 6.1 5.5 4.0 6.2
RG_LILC3 22.0 26.0 24.0 24.0 22.0 24.0 23.0 26.0 24.0 24.0

RG_LISP24 16.0 16.0 17.0 17.0 18.0 16.0 14.0 13.0 18.0 17.0
RG_LIDSL 15.0 15.0 13.0 14.0 14.0 13.0 13.0 13.0 12.0 14.0

RG_LIDCOM 11.0 18.0 7.3 8.3 8.8 9.6 8.8 7.6 7.4 9.4
RG_LI8 11.0 10.0 12.0 12.0 13.0 11.0 10.0 12.0 11.0 12.0

RG_FRUL 7.7 7.6 8.5 8.3 7.6 8.3 7.9 9.4 7.5 8.6
RG_FO23 9.0 7.4 7.2 8.9 12.0 6.6 8.5 12.0 10.0 7.7
RG_LI24 6.6 7.5 7.3 7.9 7.0 6.5 5.2 7.4 8.3 4.8

RG_SLINE 8.3 6.0 6.5 6.0 6.6 8.0 5.0 7.0 6.6 6.0
LC_GRCK - - - - - - - - - -
RG_LCUT 8.3 9.0 6.5 8.5 7.7 8.0 8.7 7.8 6.6 7.7
RG_LILC3 10.0 10.0 8.7 9.4 11.0 10.0 11.0 10.0 13.0 10.0

RG_LISP24 8.7 8.6 9.0 8.4 8.4 8.2 8.0 7.1 7.3 7.9
RG_LIDSL 8.0 7.5 6.1 7.0 8.0 8.2 7.0 6.0 7.2 7.1

RG_LIDCOM 7.3 8.3 7.0 7.7 8.0 7.0 8.0 6.8 8.8 8.0
RG_LI8 9.0 8.2 10.0 9.0 9.0 9.0 9.2 8.5 8.7 9.3

RG_FRUL 12.0 10.0 11.0 11.0 11.0 13.0 12.0 11.0 11.0 11.0
RG_FO23 11.0 11.0 6.8 7.3 9.9 10.0 11.0 9.0 7.8 10.0
RG_LI24 4.7 4.0 4.3 5.5 5.4 6.0 4.9 6.8 5.8 6.5

RG_SLINE 5.5 5.5 5.7 4.7 5.4 4.0 4.4 4.7 6.4 4.7
LC_GRCK 7.0 5.8 6.1 - - - - - - -
RG_LCUT 7.5 8.3 8.5 7.3 7.1 5.8 6.8 8.3 12.0 6.2
RG_LILC3 10.2 10.7 9.8 9.0 10.0 8.8 9.0 9.9 9.7 10.0

RG_LISP24 7.0 5.8 6.6 7.2 6.5 7.1 6.5 6.1 6.4 6.3
RG_LIDSL 7.4 7.0 6.6 6.3 7.0 6.5 7.4 7.4 7.0 6.9

RG_LIDCOM 7.4 6.3 6.8 5.3 6.6 6.0 6.4 6.2 7.2 6.6
RG_LI8 5.8 6.2 6.7 6.2 7.1 6.4 6.2 7.2 6.4 6.6

RG_FRUL 11.0 11.0 8.6 9.2 9.9 9.5 10.0 9.4 11.0 9.9
RG_FO23 8.0 7.5 9.1 11.0 8.2 8.7 8.4 8.0 8.1 7.7

                 Selenium concentration > Upper Limit of Normal Range (8.735 mg/kg dw).

Table E.33: Benthic Invertebrate Tissue Selenium Concentrations, Management Unit 2, 
September 2017 to 2019

Year Station
Selenium Tissue (mg/kg dw)

2017

2018

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile 
birds (41 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, and 
survival of benthic invertebrates (13 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, and 
survival of benthic invertebrates (20 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, and 
survival of benthic invertebrates (27 mg/kg dw).

2019

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile 
fish (11 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile 
fish (18 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile 
fish (26 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile 
birds (14 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile 
birds (22 mg/kg dw).



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015

RG_LI24 <0.001 b - -22 5.9 - -3.4 32 3.5 AB - B AB - B A B ns ns

RG_SLINE <0.001 b - 24 -18 - -0.79 35 4.6 AB - AB B - B A B ns ns

LC_GRCK 1.000 - - ns ns - - - ns - - ns ns - - - ns ns ns

RG_LCUT <0.001 - - - - - b 33 30 - - - - - B A A ns -

RG_LILC3 <0.001 b - 140 90 - 240 47 39 D - AB BC - A CD CD ns ns

RG_LISP24 <0.001 - - - - - b -50 -59 - - - - - A B C ↓ -

RG_LIDSL <0.001 b - 69 10 - 68 -11 -14 BC - AB BC - A C C ns ns

RG_LIDCOM <0.001 - - - - - b -17 -30 - - - - - A B B ns -

RG_LI8 <0.001 b - 8.4 20 - 46 16 -17 ABC - ABC ABC - A B C ns ns

RG_FRUL <0.001 b - - -8.3 - 2.2 42 25 ABC - - BC - C A AB ns ns

RG_FO23 0.113 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

                    p-value < 0.05 (annual variation)

                    >  20% Decrease in concentration

                    >  33% Decrease in concentration

                    >  43% Decrease in concentration

                    >  50% Decrease in concentration

                    >  25% Increase in concentration

                    >  50% Increase in concentration

                    >  75% Increase in concentration

                    >  100% Increase in concentration

                    Significant increase or decrease from base year (b)

                    Significantly less than all historical years (or 2015)

                    Significantly greater than all historical years (or 2015)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum Year  p-value from post-hoc contrasts with corresponding station.
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.34: Temporal Changes in Benthic Invertebrate Selenium Tissue Concentration for Management Unit 2 Reference and         
Mine-exposed Areas in the RAEMP, September, 2012 to 2019   

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change since the base 
year (b) of monitoring?

Status Area
Magnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?c

Reference

Mine-Exposed

*Bold



1 2 3 4 5
RG_UCWER - - - - -
RG_ELUGH 6.6 - - - -
GH_ERSC4 - - - - -
GH_ER1A 3.7 5.6 10 - -

RG_ERSC5 22 9.2 16 - -
RG_GH-SCW3 - - - - -

GH_ERSC2 - - - - -
RG_SCDTC - - - - -
RG_THCK - - - - -
RG_EL20 5.1 - - - -

RG_ELUEL - - - - -
RG_UCWER 7.4 7.9 10.0 - -
RG_ELUGH 6.9 5.9 6.3 - -
GH_ERSC4 4.8 5.5 5.6 - -
GH_ER1A 8.8 12 7 - -

RG_ERSC5 12.0 8.9 6.4 - -
RG_GH-SCW3 12.0 8.9 16.0 - -

GH_ERSC2 - - - - -
RG_SCDTC 11.0 11 12 - -
RG_THCK 26.0 - - - -
RG_EL20 6.8 6.9 7 5.8 7.2

RG_ELUEL 6.5 6.2 6.9 7.9 6.3
RG_UCWER 8.6 8.8 8.8 - -
RG_ELUGH 3.5 6.4 5.5 - -
GH_ERSC4 4.8 5.8 4.8 - -
GH_ER1A 7.7 5.1 6.8 - -

RG_ERSC5 7.5 7.4 13 - -
RG_GH-SCW3 55.0 7.6 7.3 - -

GH_ERSC2 12.0 8.1 7.4 - -
RG_SCDTC 10.0 9.6 9.2 - -
RG_THCK 53.0 61.0 78.0 - -

                 Selenium concentration > Upper Limit of Normal Range (8.735 mg/kg dw).

2018

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile birds (41 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, 
reproduction, and survival of benthic invertebrates (13 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, 
reproduction, and survival of benthic invertebrates (20 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, 
reproduction, and survival of benthic invertebrates (27 mg/kg dw).

2019

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile fish (11 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile fish (18 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile fish (26 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile birds (14 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to 
juvenile birds (22 mg/kg dw).

Table E.35: Benthic Invertebrate Tissue Selenium Concentrations, Management Unit 3, 
September 2017 to 2019

Year Station
Selenium Tissue (mg/kg dw)

2017



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs. 

2012-2018
2019 vs. 

2015

RG_UCWER 1.000 - - - - - - ns ns - - - - - - ns ns ns -

RG_ELUGH 0.737 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ERSC4 - - - - - - - - - - - - - - - - - - -

RG_ER1A - - - - - - - - - - - - - - - - - - -

RG_ERSC5 0.212 - - - - - ns ns ns - - - - - ns ns ns ns -

RG_GH-SCW3 0.956 - - - - - - ns ns - - - - - - ns ns ns -

GH_ERSC2 - - - - - - - - - - - - - - - - - - -

RG_SCDTC 0.977 - - - - - - ns ns - - - - - - ns ns ns -

RG_THCK 0.003 b - - -49 - - -27 77  AB - -   B - -   B  A ns ↑
RG_EL20 0.780 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns

RG_ELUEL 0.651 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

                    p-value < 0.05 (annual variation)

                    >  20% Decrease in concentration

                    >  33% Decrease in concentration

                    >  43% Decrease in concentration

                    >  50% Decrease in concentration

                    >  25% Increase in concentration

                    >  50% Increase in concentration

                    >  75% Increase in concentration
                    >  100% Increase in concentration
                    Significant increase or decrease from base year (b)
                    Significantly less than all historical years (or 2015)
                    Significantly greater than all historical years (or 2015)
Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum Year  p-value from post-hoc contrasts with corresponding station.
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.36: Temporal Changes in Benthic Invertebrate Selenium Tissue Concentration for Management Unit 3 Reference and Mine-
exposed Areas in the RAEMP, September, 2012 to 2019

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the 
mean with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change since the base 
year (b) of monitoring?

Status Area Magnitude of Difference (MOD)b and Significance (bolded) 

from Base Year (b)c

Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?c

Mine-Exposed

Reference

*Bold



1 2 3 4 5
RG_AGCK - - - - -

RG_ALUSM 6.9 - - - -
RG_LE1 - - - - -
RG_MI25 2.5 - - - -

RG_HACKUS - - - - -
RG_HACKDS - - - - -

RG_GRDS - - - - -
RG_BACK - - - - -
RG_EL19 5.5 - - - -

RG_CORCK 4.3 - - - -
RG_ERCK - - - - -
RG_GATE - - - - -
RG_BOCK - - - - -
RG_MIUCO 2.8 - - - -
RG_MIDCO 2.9 - - - -
RG_MIDAG - - - - -
RG_MIULE - - - - -

RG_MI5 - - - - -
RG_MI3 5.5 - - - -

RG_MIDER - - - - -
RG_MIDGA - - - - -
RG_MIDBO - - - - -

RG_MICOMP - - - - -
RG_MI2 - - - - -

RG_AGCK 8.0 8.6 6.2 - -
RG_ALUSM 9.4 9.7 11.0 - -

RG_LE1 3.2 - - - -
RG_MI25 3.8 4.5 5 - -

RG_HACKUS 10.0 - - - -
RG_HACKDS 16.0 18.0 19.0 20 22

RG_GRDS 15.0 - - - -
RG_BACK 9.6 - - - -
RG_EL19 8.0 5.5 4.3 5 5.2

RG_CORCK 3.4 3 4.4 - -
RG_ERCK 6.0 - - - -
RG_GATE 13.0 - - - -
RG_BOCK 16.0 - - - -
RG_MIUCO 3.2 6.7 5.5 - -
RG_MIDCO 3.8 3.1 3.0 3.7 3.3
RG_MIDAG 6.2 3.5 3.8 - -
RG_MIULE 9 6.8 11 - -

RG_MI5 5.0 8.1 6.6 - -
RG_MI3 - - - - -

RG_MIDER 10 - - - -
RG_MIDGA 10.0 - - - -
RG_MIDBO 7.8 - - - -

RG_MICOMP 8.8 10.0 8.0 10.0 7.0
RG_MI2 9.0 9.0 - - -

RG_AGCK 8.3 8.5 5.4 - -
RG_ALUSM 6.4 5.8 4.9 - -

RG_LE1 5.3 6 6.1 - -
RG_MI25 5.6 4.4 3.9 - -

RG_HACKUS 9.7 - - - -
RG_HACKDS 16.0 18.0 15.0 18.0 18.0

RG_GRDS 14.0 - - - -
RG_BACK 10.0 - - - -
RG_EL19 7.6 6.9 8.1 6.6 6

RG_CORCK 2.4 2.7 2.7 - -
RG_ERCK 5.5 - - - -

RG_GATE 12.0 - - - -

RG_BOCK 78.0 - - - -

RG_MIUCO 5.0 5.9 6.1 - -

RG_MIDCO 2.6 3.4 3.3 2.9 3.2

RG_MIDAG 8.3 10.8 8.5 - -

RG_MIULE 5.2 5.2 5.6 - -
RG_MI5 5.7 6.8 5.8 - -
RG_MI3 4.9 4.6 4.6 - -

RG_MIDER 5.7 5.8 5.0 - -
RG_MIDGA 8.2 - - - -
RG_MIDBO 6.9 - - - -

RG_MICOMP 5.4 5.0 5.3 6.3 5.6
RG_MI2 7.7 - - - -

                 Selenium concentration > Upper Limit of Normal Range (8.735 mg/kg dw).

2018

2019

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile fish (11 mg/kg dw).

Table E.37: Benthic Invertebrate Tissue Selenium Concentrations, Management Unit 4, September 
2017 to 2019   

Year Station
Selenium Tissue (mg/kg dw)

2017

2018

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, and survival of benthic 
invertebrates (20 mg/kg dw).
                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, and survival of benthic 
invertebrates (27 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile fish (18 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile fish (26 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile birds (14 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile birds (22 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for dietary effects to juvenile birds (41 mg/kg dw).
                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan [EVWQP]; Golder, 2014) for growth, reproduction, and survival of benthic 
invertebrates (13 mg/kg dw).



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
2019 vs.  

2012-2018
2019 vs. 

2015
RG_AGCK 0.134 ns - - - - - ns ns ns - - - - - ns ns ns -

RG_ALUSM <0.001 - - - - - b 45 -18 - - - - -  AB  A   B ns -

RG_LE1 <0.001 - - - - - - b 81 - - - - - -   B  A ↑ -

RG_MI25 0.010 b - - -0.34 - -45 -3.3 0.56  AB - -  A -   B  A  A ns ns

RG_HACKUS 0.226 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

RG_HACKDS <0.001 b - - 23 100 - 190 160    C - -    C   B -  A   AB ns ↑
RG_GRDS 0.012 b - - 31 - - 88 75   B - -  AB - -  A  AB ns ns

RG_BACK 1.000 - - - - - - ns ns - - - - - - ns ns ns -

RG_EL19 0.044 b - - -20 16 -16 -17 6.7  AB - -  AB  AB  AB   B  A ns ns

RG_CORCK 0.048 - - - b - 40 16 -16 - - -  AB -  AB  A   B ns ns

RG_ERCK 0.990 ns - - - - - ns ns ns - - - - - ns ns ns -

RG_GATE 0.998 - - - - - - ns ns - - - - - - ns ns ns -

RG_BOCK <0.001 b - - 540 350 - 43 600   B - -  A  A -   B  A ns ns

RG_MIUCO <0.001 b - - -38 - -60 -30 -19  A - -  AB -   B  A  A ns ns

RG_MIDCO 0.054 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns

RG_MIDAG <0.001 b - - 18 - - -32 43  AB - -  A - -   B  A ns ns

RG_MIULE <0.001 - - - - - - b -39 - - - - - -  A   B ↓ -

RG_MI5 0.727 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

RG_MI3 0.002 b - - -49 - 21 - 3.7  A - -   B -  A -  A ns ↑
RG_MIDER <0.001 - - - - - - b -45 - - - - - -  A   B ↓ ns

RG_MIDGA 0.897 - - - - - - ns ns - - - - - - ns ns ns -

RG_MIDBO 0.986 - - - - - - ns ns - - - - - - ns ns ns -

RG_MICOMP <0.001 - - - - - - b -37 - - - - - -  A   B ↓ -

RG_MI2 0.192 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

                    P-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum Year  p-value from post-hoc contrasts with corresponding station.
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.38: Temporal Changes in Benthic Invertebrate Selenium Tissue Concentration for Management Unit 4 Reference and Mine-exposed Areas in the RAEMP, 2012 to 2019

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change since the base year (b) of monitoring?

Status Area Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) c

Q2. Is the 2019 annual mean greater or less than all annual historical means (2012 to 2018) and the previous 

cycle (2015)?c

Mine-Exposed

Reference

*Bold



1 2 3 4 5

RG_WWRL - - - - -

RG_EL1 5.6 - - - -

RG_ELDFE - - - - -

RG_ELELKO 7 - - - -

RG_ELH93 6.3 8.6 10 - -

RG_WWRL 8.0 6.9 5.6 - -

RG_EL1 6.4 6.0 7.0 7 7

RG_ELDFE 7.4 - - - -

RG_ELELKO 12.0 9.4 9.2 12 11

RG_ELH93 11.0 7.8 8.2 - -

RG_WWRL 8.0 6.9 5.6 - -

RG_EL1 5.5 5.1 4.5 5.4 5.7

RG_ELDFE 7.4 - - - -

RG_ELELKO 8.2 8.4 7.6 10 6.5

RG_ELH93 8.2 8.5 7.8 - -

                 Selenium concentration > Upper Limit of Normal Range (8.735 mg/kg dw).

Table E.39: Benthic Invertebrate Tissue Selenium Concentrations, 
Management Unit 5, September 2017 to 2019

Year Station
Selenium Tissue (mg/kg dw)

2017

2018

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan 
[EVWQP]; Golder, 2014) for dietary effects to juvenile birds (41 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan 
[EVWQP]; Golder, 2014) for growth, reproduction, and survival of benthic invertebrates (13 
mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan 
[EVWQP]; Golder, 2014) for growth, reproduction, and survival of benthic invertebrates (20 
mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan 
[EVWQP]; Golder, 2014) for growth, reproduction, and survival of benthic invertebrates (27 
mg/kg dw).

2019

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan 
[EVWQP]; Golder, 2014) for dietary effects to juvenile fish (11 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan 
[EVWQP]; Golder, 2014) for dietary effects to juvenile fish (18 mg/kg dw).

                 Selenium concentration > Level 3 Benchmark (Elk Valley Water Quality Plan 
[EVWQP]; Golder, 2014) for dietary effects to juvenile fish (26 mg/kg dw).

                 Selenium concentration > Level 1 Benchmark (Elk Valley Water Quality Plan 
[EVWQP]; Golder, 2014) for dietary effects to juvenile birds (14 mg/kg dw).

                 Selenium concentration > Level 2 Benchmark (Elk Valley Water Quality Plan 
[EVWQP]; Golder, 2014) for dietary effects to juvenile birds (22 mg/kg dw).



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
 2019 vs. 

2012-2018
2019 vs. 

2015

Reference RG_WWRL 0.991 ns - - - - - ns ns ns - - - - - ns ns ns -

RG_EL1 0.016 b - - -22 -16 -18 -2.3 -23  AB - -  AB  AB  AB  A   B ns ns

RG_ELDFE 0.930 ns - - ns - - ns ns ns - - ns - - ns ns ns ns

RG_ELELKO 0.004 b - - 40 50 10 68 27   B - -  AB  AB   B  A   B ns ns

RG_ELH93 <0.001 b - - 200 200 99 120 99   B - -  A  A  A  A  A ns ns

                    P-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.

                    >  100% Increase in concentration.

                    Significant increase or decrease from base year (b).

                    Significantly less than all historical years (or 2015).

                    Significantly greater than all historical years (or 2015).

Notes: "ns" = not significant; "-" insufficient data for comparison.
a  Minimum Year  p-value from post-hoc contrasts with corresponding station.
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table E.40: Temporal Changes in Benthic Invertebrate Selenium Tissue Concentration for Management Unit 5 Reference and           
Mine-exposed Areas in the RAEMP, September, 2012 to 2019

Mine-
Exposed

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean 
with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change since the base year 
(b) of monitoring?

Status Area Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

Q2. Is the 2019 annual mean greater or less than all annual historical 

means (2012 to 2018) and the previous cycle (2015)?c

*Bold



Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

LC_DC1 LC_DCDS LC_FRUS LC_FRB RG_ALUSM RG_CORCK RG_EL1 RG_EL19 RG_EL20 RG_ELELKO RG_ELH93
1 1 1 1 1 1 1 1 1 1 1

Rhynchelmis - Rhynchelmis 0 0 0 0 0 0 0 0 0 0 0
- - Lumbriculidae 0 0 0 0 0 0 0 0 0 0 0

Nais - Nais 0 0 100 500 17 0 40 740 0 140 16
Pristina - Pristina 0 0 0 0 0 0 0 0 0 40 0

- - Tubificinae 0 0 0 0 0 0 0 0 0 40 0
- Enchytraeidae Enchytraeus - Enchytraeus 40 0 0 0 0 200 0 0 0 0 0

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium 0 0 0 0 0 0 0 0 0 0 0
Sarcoptiformes - - - Oribatida 0 0 0 0 0 0 0 20 0 0 0

Aturidae - - Aturidae 0 0 0 40 0 91 0 20 0 0 4
Feltriidae Feltria - Feltria 0 0 0 0 0 0 0 0 0 0 0

Atractides - Atractides 0 0 0 0 0 0 0 0 0 0 0
Hygrobates - Hygrobates 0 0 0 0 0 0 0 0 0 0 0

Lebertiidae Lebertia - Lebertia 20 20 120 420 17 69 0 140 20 380 2
Sperchon - Sperchon 0 0 100 60 0 0 0 0 20 120 6

Sperchonopsis - Sperchonopsis 0 0 0 20 0 0 0 0 0 20 0
Testudacarus - Testudacarus 0 0 0 0 0 0 40 140 20 20 2
Torrenticola - Torrenticola 0 0 0 0 0 0 20 0 0 0 2

Curculionidae - - Curculionidae 0 0 0 0 0 0 0 0 0 0 0
Dytiscidae Liodessus - Liodessus 0 0 0 0 0 0 0 0 0 0 0
Elmidae Heterlimnius - Heterlimnius 0 0 20 20 100 140 0 20 0 0 2

Athericidae Atherix - Atherix 0 0 0 0 0 0 180 40 0 42 0
Mallochohelea - Mallochohelea 0 0 0 0 0 0 0 0 0 0 2

Probezzia - Probezzia 0 0 0 0 0 0 0 0 0 0 0
Brillia - Brillia 0 20 0 0 19 22 0 0 0 0 0

Constempellina - Constempellina 80 0 0 0 0 0 0 0 0 0 0
Corynoneura - Corynoneura 0 0 0 0 0 0 0 0 0 0 0
Cricotopus - Cricotopus 0 40 0 0 0 0 0 0 0 0 0
Diamesa - Diamesa 1364 0 47 0 0 0 0 0 46 21 0

Diplocladius Diplocladius cultriger Diplocladius cultriger 0 0 0 0 0 0 0 0 0 0 0
Eukiefferiella - Eukiefferiella 0 100 117 46 38 22 94 83 389 21 0

Heterotrissocladius - Heterotrissocladius 0 0 0 0 0 0 0 0 0 0 2
Hydrobaenus - Hydrobaenus 22 0 0 0 0 0 24 0 0 0 0
Limnophyes - Limnophyes 0 0 23 0 0 0 0 0 0 0 0
Micropsectra - Micropsectra 478 340 23 182 18 947 0 166 206 64 57
Microtendipes - Microtendipes 0 0 0 0 0 0 0 0 0 0 32
Orthocladius - Orthocladius 0 0 0 0 0 0 0 0 0 0 0

Pagastia - Pagastia 83 0 493 912 0 889 23 83 69 0 8
Paraphaenocladius - Paraphaenocladius 0 0 0 0 0 0 0 0 0 0 0

Paratanytarsus - Paratanytarsus 0 0 0 0 0 0 0 0 0 0 8
Parorthocladius - Parorthocladius 0 0 0 0 0 0 0 0 0 0 0

Polypedilum - Polypedilum 0 0 0 23 0 0 577 21 0 494 4
Procladius - Procladius 0 0 0 0 0 0 0 0 0 0 0

Psectrocladius - Psectrocladius 0 0 0 0 0 0 0 0 0 0 0
Pseudodiamesa - Pseudodiamesa 21 0 0 0 0 0 0 0 0 0 0
Rheocricotopus - Rheocricotopus 108 20 0 0 19 0 0 0 0 0 2
Rheotanytarsus - Rheotanytarsus 0 0 0 0 0 31 0 21 0 0 0
Stempellinella - Stempellinella 0 0 0 0 0 0 0 0 0 0 0

Sublettea - Sublettea 0 0 0 0 0 0 92 0 0 0 0
Thienemanniella - Thienemanniella 0 0 0 0 0 22 71 0 0 0 0

Tvetenia - Tvetenia 86 140 0 0 0 67 330 0 137 107 0
Zalutschia - Zalutschia 0 0 0 0 0 0 0 0 0 0 0

- - Orthocladius complex 259 60 376 957 190 889 589 2545 1074 300 125
- - Thienemannimyia group 0 0 0 0 0 111 0 83 0 0 25

Clinocera - Clinocera 0 0 0 0 0 0 0 0 0 0 0
Hemerodromia - Hemerodromia 0 0 0 0 0 0 0 0 0 0 0

Neoplasta - Neoplasta 100 40 80 40 0 140 40 27 20 126 0
Oreogeton - Oreogeton 0 0 0 0 0 0 0 0 0 0 0

Roederiodes - Roederiodes 0 0 0 0 0 0 40 0 0 0 0
Wiedemannia - Wiedemannia 0 0 0 0 0 0 20 53 20 0 0

- - Chelifera/ Metachela 0 0 0 0 17 0 0 0 0 0 0
Muscidae Limnophora - Limnophora 0 0 0 0 0 0 0 0 0 0 0

Pelecorhynchidae Glutops - Glutops 0 0 0 0 0 140 0 0 0 0 0

Diptera

Empididae

Chironomidae

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Taxa

Lumbriculida

Tubificida

Trombidiformes

Coleoptera

Euchelicerata

Clitellata

Insecta

Arthropoda

Annelida

ClassPhylum SpeciesGenusFamilyOrder
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

LC_DC1 LC_DCDS LC_FRUS LC_FRB RG_ALUSM RG_CORCK RG_EL1 RG_EL19 RG_EL20 RG_ELELKO RG_ELH93
1 1 1 1 1 1 1 1 1 1 1

TaxaClassPhylum SpeciesGenusFamilyOrder

Psychodidae - - Pericoma/Telmatoscopus 140 0 80 120 350 2660 0 0 280 0 2
Prosimulium - Prosimulium 0 0 0 0 0 0 0 0 0 0 0

Simulium - Simulium 320 20 20 40 0 20 0 0 20 0 0
Tabanidae Tabanus - Tabanus 0 0 0 0 0 40 0 0 0 0 0

Antocha - Antocha 0 20 40 60 0 0 20 0 0 0 6
Dicranota - Dicranota 60 0 0 0 0 100 0 0 40 0 0
Hexatoma - Hexatoma 0 0 0 0 0 0 0 0 0 0 0
Limnophila - Limnophila 0 0 0 0 0 0 0 0 0 63 0

Pedicia - Pedicia 0 0 0 0 0 0 0 0 0 0 0
Tipula - Tipula 0 0 0 0 0 0 0 0 0 0 0

Ameletidae - - Ameletidae 100 100 0 20 17 0 20 20 0 20 14
Acentrella - Acentrella 0 0 48 0 0 0 718 0 0 580 20

Baetis - Baetis 1117 0 238 768 1331 0 914 860 2164 0 0
Baetis - Baetis rhodani group 83 380 334 732 102 0 228 0 976 0 0

Caudatella - Caudatella 0 0 0 0 33 0 0 0 0 0 0
Drunella doddsii Drunella doddsii 420 120 20 53 117 20 280 0 300 100 28

Drunella spinifera Drunella spinifera 0 0 40 27 0 0 0 20 0 0 0
- Drunella grandis group 0 0 0 0 0 0 0 0 0 0 0

Ephemerella - Ephemerella 0 0 20 20 0 0 40 0 0 0 0
- - Ephemerellidae 1560 3020 560 920 683 0 1600 340 160 1600 36

Cinygmula - Cinygmula 0 0 20 0 0 0 0 0 0 0 0
Epeorus - Epeorus 20 0 20 80 17 0 0 0 60 0 2

Rhithrogena - Rhithrogena 20 60 0 60 100 0 120 0 120 360 0
- - Heptageniidae 2280 2860 980 1820 633 0 580 80 1180 760 78

Leptophlebiidae - - Leptophlebiidae 0 0 0 0 0 0 0 20 0 0 24
Utacapnia - Utacapnia 0 0 0 0 0 0 0 0 0 0 0

- - Capniidae 20 61 0 0 17 0 41 0 204 80 19
Suwallia - Suwallia 0 0 0 0 0 0 0 0 0 0 0
Sweltsa - Sweltsa 161 121 81 40 34 0 41 41 82 40 12

Leuctridae - - Leuctridae 0 0 0 0 0 0 0 0 20 0 0
Visoka Visoka cataractae Visoka cataractae 0 0 0 0 0 0 0 0 0 0 0

Zapada cinctipes Zapada cinctipes 232 266 301 78 305 554 198 186 122 0 0
Zapada columbiana Zapada columbiana 348 2432 0 26 0 0 0 0 0 0 0

- Zapada 3249 5163 463 362 790 166 49 62 0 20 47
- Zapada oregonensis group 309 333 208 155 0 0 0 0 0 0 0

Peltoperlidae - - Peltoperlidae 0 20 0 0 0 0 0 0 0 0 0
Calineuria Calineuria californica Calineuria californica 0 0 0 0 0 0 0 0 0 0 0
Claassenia Claassenia sabulosa Claassenia sabulosa 0 0 0 0 0 0 0 0 0 20 0
Doroneuria - Doroneuria 0 0 0 0 0 0 0 0 0 0 0

Hesperoperla - Hesperoperla 0 0 0 0 0 0 62 0 0 40 0
- - Perlidae 0 0 0 20 17 0 103 290 204 40 0

Cultus - Cultus 0 0 0 0 0 0 0 0 0 0 0
Isoperla - Isoperla 0 0 0 0 0 0 0 0 0 0 0
Kogotus - Kogotus 80 20 40 180 51 0 0 0 0 0 0

Megarcys - Megarcys 20 202 101 60 34 0 0 0 0 0 0
Skwala - Skwala 0 0 0 0 0 0 0 0 0 20 4

- - Perlodidae 40 20 506 100 0 0 124 21 204 520 62
Pteronarcyidae Pteronarcella - Pteronarcella 0 0 0 0 0 0 41 0 0 40 0

Taeniopterygidae - - Taeniopterygidae 100 20 20 40 34 0 41 0 184 80 0
Apatania - Apatania 0 0 0 0 137 0 0 34 0 0 2

Pedomoecus Pedomoecus sierra Pedomoecus sierra 0 0 21 0 0 0 0 0 0 0 0
Brachycentrus - Brachycentrus 0 0 0 0 0 0 0 0 0 0 0

Micrasema - Micrasema 0 0 0 0 0 0 0 34 0 0 0
- - Brachycentridae 0 0 21 89 0 0 21 103 124 0 0

Glossosomatidae - - Glossosomatidae 0 148 21 44 205 0 21 0 0 0 0
Arctopsyche - Arctopsyche 0 0 0 0 17 0 213 34 49 46 0
Hydropsyche - Hydropsyche 0 0 0 0 0 0 0 0 0 274 31
Parapsyche - Parapsyche 35 190 103 0 0 22 0 0 0 0 0

- - Hydropsychidae 729 148 41 22 51 22 85 0 25 524 22
Hydroptilidae Hydroptila - Hydroptila 0 0 0 0 0 2418 0 0 0 0 34

Lepidostomatidae Lepidostoma - Lepidostoma 0 0 0 0 0 0 0 0 0 296 14
Leptoceridae - - Leptoceridae 0 0 0 0 0 0 0 0 0 0 2

Diptera

Tipulidae

Drunella

Zapada

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Heptageniidae

Capniidae

Chloroperlidae

Nemouridae

Trichoptera

Baetidae

Ephemerellidae

Simuliidae

Plecoptera

Ephemeroptera

Arthropoda Insecta
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

LC_DC1 LC_DCDS LC_FRUS LC_FRB RG_ALUSM RG_CORCK RG_EL1 RG_EL19 RG_EL20 RG_ELELKO RG_ELH93
1 1 1 1 1 1 1 1 1 1 1

TaxaClassPhylum SpeciesGenusFamilyOrder

Ecclisomyia - Ecclisomyia 0 0 0 0 0 0 0 0 0 0 0
- - Limnephilidae 0 0 0 0 0 0 0 0 0 0 0

Polycentropodidae Neureclipsis - Neureclipsis 0 0 0 0 0 0 0 0 0 0 0
Rhyacophila atrata Rhyacophila atrata complex 0 0 0 0 34 0 0 0 0 0 0
Rhyacophila narvae Rhyacophila narvae 35 0 0 0 0 0 0 0 0 0 0

- Rhyacophila 174 63 472 111 222 133 0 34 173 0 10
- Rhyacophila hyalinata group 35 0 0 0 0 0 0 0 0 0 0
- Rhyacophila vofixa group 0 85 0 0 0 0 0 0 0 0 0
- Rhyacophila betteni group 0 0 0 44 0 0 0 0 0 0 2

- - hyacophila brunnea/vemna gro 0 0 144 89 17 44 0 0 49 0 0
Neothremma - Neothremma 0 0 0 0 17 0 0 0 0 0 0

Oligophlebodes - Oligophlebodes 174 1226 0 0 0 0 0 0 0 0 0
Bivalvia Veneroida Pisidiidae - - Pisidiidae 0 0 0 0 0 20 0 0 0 0 0

Gastropoda Basommatophora Planorbidae Promenetus - Promenetus 0 0 0 0 0 0 0 0 0 0 0

Rhyacophila

Limnephilidae

Rhyacophilidae
Trichoptera

Uenoidae

Mollusca

Arthropoda Insecta
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

Rhynchelmis - Rhynchelmis
- - Lumbriculidae

Nais - Nais
Pristina - Pristina

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Dytiscidae Liodessus - Liodessus
Elmidae Heterlimnius - Heterlimnius

Athericidae Atherix - Atherix
Mallochohelea - Mallochohelea

Probezzia - Probezzia
Brillia - Brillia

Constempellina - Constempellina
Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heterotrissocladius - Heterotrissocladius
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Orthocladius - Orthocladius

Pagastia - Pagastia
Paraphaenocladius - Paraphaenocladius

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius

Polypedilum - Polypedilum
Procladius - Procladius

Psectrocladius - Psectrocladius
Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus
Stempellinella - Stempellinella

Sublettea - Sublettea
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zalutschia - Zalutschia

- - Orthocladius complex
- - Thienemannimyia group

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops

Diptera

Empididae

Chironomidae

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Taxa

Lumbriculida

Tubificida

Trombidiformes

Coleoptera

Euchelicerata

Clitellata

Insecta

Arthropoda

Annelida

ClassPhylum SpeciesGenusFamilyOrder GH_ER1A RG_ELUGH GH_ERSC4 RG_FO22 RG_FO23 RG_FO26 RG_FOBCP RG_FOBKS
1 1 1 1 2 3 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 2300 150 0 14 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 225 0 0 57 60 80 0 157 47
0 0 0 0 0 0 0 0 24 0 0
0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 24 0 0
0 0 0 0 0 0 0 0 0 15 0
14 0 13 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 7

143 60 107 17 71 29 280 170 142 326 112
0 0 0 17 0 0 0 20 71 15 28
0 0 0 0 0 0 0 0 0 0 0
0 0 67 0 0 0 0 30 0 44 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 14 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

114 0 0 17 43 0 5720 10 20 0 0
0 0 0 0 0 0 0 60 0 0 0
0 0 0 0 0 0 0 0 0 0 7
0 0 0 0 0 0 0 0 0 0 0
14 0 0 0 18 0 0 0 0 0 0
0 64 0 0 18 0 0 0 0 0 0
0 0 0 0 18 0 23 0 0 0 0
0 0 0 0 0 0 0 0 135 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
14 21 33 33 0 17 47 83 45 110 43
0 0 0 0 0 0 0 0 0 0 0
0 0 17 17 71 0 0 59 135 0 14
14 0 0 17 0 0 0 0 23 16 0
14 64 33 67 54 52 116 47 224 63 29
0 0 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0
14 64 0 0 0 0 326 12 143 204 86
0 0 0 0 0 0 0 0 23 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 18 0 23 0 0 0 0
14 0 0 83 18 52 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 17 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 33 0 0 0 0 47 0 63 0
0 0 0 0 0 0 0 0 0 0 0
0 128 50 0 0 17 1442 118 293 643 86
0 0 17 0 0 17 23 24 0 16 14
0 0 0 0 0 0 0 10 0 0 0
0 0 0 0 0 0 0 30 0 0 0
71 40 50 33 0 29 120 90 0 29 7
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

RG_ERSC5
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

TaxaClassPhylum SpeciesGenusFamilyOrder

Psychodidae - - Pericoma/Telmatoscopus
Prosimulium - Prosimulium

Simulium - Simulium
Tabanidae Tabanus - Tabanus

Antocha - Antocha
Dicranota - Dicranota
Hexatoma - Hexatoma
Limnophila - Limnophila

Pedicia - Pedicia
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis - Baetis
Baetis - Baetis rhodani group

Caudatella - Caudatella
Drunella doddsii Drunella doddsii

Drunella spinifera Drunella spinifera
- Drunella grandis group

Ephemerella - Ephemerella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Leuctridae - - Leuctridae
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Cultus - Cultus
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Diptera

Tipulidae

Drunella

Zapada

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Heptageniidae

Capniidae

Chloroperlidae

Nemouridae

Trichoptera

Baetidae

Ephemerellidae

Simuliidae

Plecoptera

Ephemeroptera

Arthropoda Insecta

GH_ER1A RG_ELUGH GH_ERSC4 RG_FO22 RG_FO23 RG_FO26 RG_FOBCP RG_FOBKS
1 1 1 1 2 3 1 1 1 1 1

RG_ERSC5

543 1100 238 367 857 514 100 230 100 200 787
0 0 0 0 0 0 0 0 0 14 7
0 0 0 17 0 0 0 0 0 0 7
0 0 0 0 0 0 0 0 0 0 0
14 0 25 0 0 0 0 10 0 43 7
0 0 0 0 0 0 320 20 100 0 0
0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
14 0 50 0 57 14 0 30 220 0 0
14 0 0 0 0 0 0 0 0 0 0

714 420 612 663 339 396 200 470 860 57 330
143 180 138 70 46 132 100 260 0 14 90
0 0 0 0 0 0 0 0 0 0 0

129 660 187 150 143 143 40 70 440 14 53
0 0 13 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0
0 0 13 0 0 0 0 0 0 0 0
71 120 250 100 114 143 220 70 1940 0 73
29 0 50 0 0 14 0 0 20 0 0
57 80 0 17 0 29 0 10 0 0 0

600 320 175 183 257 357 0 0 0 43 27
1686 1900 1125 2467 1929 2029 380 410 3700 543 747

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 66 50 133 57 43 40 20 60 143 13
0 0 0 0 14 0 0 0 0 0 0
57 132 0 100 29 71 260 140 660 0 7
0 0 0 0 0 0 20 0 0 14 0
0 0 0 0 0 0 0 0 0 0 0
43 0 145 85 86 143 2349 580 0 629 57
0 0 13 0 0 0 0 0 327 0 0
0 154 92 148 0 0 2891 80 109 57 0
0 0 0 0 0 0 241 10 764 0 10
0 0 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
14 88 13 50 57 29 0 30 0 14 0
57 0 38 67 0 43 40 40 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 200 0 0 57 20
14 0 13 0 14 0 260 80 380 500 113
0 22 0 0 0 0 40 0 80 43 13
0 0 0 0 0 0 0 0 0 0 0
0 0 50 33 43 14 2120 0 100 257 53
0 0 0 0 0 0 0 0 0 0 0

129 177 50 33 86 57 520 310 100 214 40
0 0 0 0 0 0 111 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 14 0 0 0 0 0
29 120 150 50 24 14 0 59 0 57 7
0 0 0 17 0 0 799 95 0 14 34
0 120 38 0 24 0 0 0 0 71 55
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 65 0 0
0 0 13 17 0 0 22 0 217 0 21
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

TaxaClassPhylum SpeciesGenusFamilyOrder

Ecclisomyia - Ecclisomyia
- - Limnephilidae

Polycentropodidae Neureclipsis - Neureclipsis
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Bivalvia Veneroida Pisidiidae - - Pisidiidae

Gastropoda Basommatophora Planorbidae Promenetus - Promenetus

Rhyacophila

Limnephilidae

Rhyacophilidae
Trichoptera

Uenoidae

Mollusca

Arthropoda Insecta

GH_ER1A RG_ELUGH GH_ERSC4 RG_FO22 RG_FO23 RG_FO26 RG_FOBCP RG_FOBKS
1 1 1 1 2 3 1 1 1 1 1

RG_ERSC5

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 422 0 0 0 7
14 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 44 0 0 0 0

100 0 13 33 0 0 644 35 87 429 255
0 0 0 0 0 0 0 12 195 29 14
0 0 0 0 0 0 0 0 108 0 0
0 0 13 0 0 0 0 0 0 0 7
0 40 63 17 24 0 311 59 0 29 14
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 67 0 3468 0 0
0 0 0 0 0 0 140 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

Rhynchelmis - Rhynchelmis
- - Lumbriculidae

Nais - Nais
Pristina - Pristina

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Dytiscidae Liodessus - Liodessus
Elmidae Heterlimnius - Heterlimnius

Athericidae Atherix - Atherix
Mallochohelea - Mallochohelea

Probezzia - Probezzia
Brillia - Brillia

Constempellina - Constempellina
Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heterotrissocladius - Heterotrissocladius
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Orthocladius - Orthocladius

Pagastia - Pagastia
Paraphaenocladius - Paraphaenocladius

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius

Polypedilum - Polypedilum
Procladius - Procladius

Psectrocladius - Psectrocladius
Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus
Stempellinella - Stempellinella

Sublettea - Sublettea
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zalutschia - Zalutschia

- - Orthocladius complex
- - Thienemannimyia group

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops

Diptera

Empididae

Chironomidae

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Taxa

Lumbriculida

Tubificida

Trombidiformes

Coleoptera

Euchelicerata

Clitellata

Insecta

Arthropoda

Annelida

ClassPhylum SpeciesGenusFamilyOrder RG_FOBSC RG_FODGH RG_FODHE RG_FODNGD RG_FODPO RG_FOUEW RG_FOUNGD
2 3 1 1 1 1 1 1 1 3 1
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 1080 0 20 0 120 0 18 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 71 70 60 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 60 0 0 0 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
80 86 190 520 0 175 180 756 40 55 40
0 14 10 60 20 65 0 42 0 9 20
0 0 0 20 0 0 0 0 0 0 0
10 0 10 0 0 0 0 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 300 0 20 500 800 0 0 0
0 0 0 0 0 0 0 0 0 0 0
10 43 10 0 0 0 20 0 0 0 20
0 0 0 0 0 20 0 0 140 0 0
0 0 0 0 0 0 0 0 0 0 0
0 15 0 0 0 0 0 0 0 38 0
0 31 0 0 0 0 0 0 25 55 0
0 0 0 0 0 0 0 0 0 0 0
0 0 21 0 22 22 0 0 0 0 0
0 0 0 0 0 0 21 0 0 0 0
43 0 72 281 67 65 297 73 75 0 207
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 67 0 0 0 0 0 0
0 0 10 22 0 0 0 0 0 0 0
64 107 133 303 245 131 64 24 302 227 311
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

202 138 144 368 0 305 445 98 101 76 477
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 25 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 45 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 27 0
21 31 0 65 45 0 21 0 176 68 0
0 0 0 0 0 0 0 0 0 0 0

149 77 369 541 89 457 5172 464 176 191 725
0 31 31 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 57 10 30 0 40 180 40 0 0 20
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 30 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

RG_FOUKIRG_FOBKS
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

TaxaClassPhylum SpeciesGenusFamilyOrder

Psychodidae - - Pericoma/Telmatoscopus
Prosimulium - Prosimulium

Simulium - Simulium
Tabanidae Tabanus - Tabanus

Antocha - Antocha
Dicranota - Dicranota
Hexatoma - Hexatoma
Limnophila - Limnophila

Pedicia - Pedicia
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis - Baetis
Baetis - Baetis rhodani group

Caudatella - Caudatella
Drunella doddsii Drunella doddsii

Drunella spinifera Drunella spinifera
- Drunella grandis group

Ephemerella - Ephemerella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Leuctridae - - Leuctridae
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Cultus - Cultus
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Diptera

Tipulidae

Drunella

Zapada

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Heptageniidae

Capniidae

Chloroperlidae

Nemouridae

Trichoptera

Baetidae

Ephemerellidae

Simuliidae

Plecoptera

Ephemeroptera

Arthropoda Insecta

RG_FOBSC RG_FODGH RG_FODHE RG_FODNGD RG_FODPO RG_FOUEW RG_FOUNGD
2 3 1 1 1 1 1 1 1 3 1

RG_FOUKIRG_FOBKS

350 1257 560 160 200 180 20 60 680 800 540
0 0 0 0 0 0 0 0 0 0 0
0 0 0 80 0 0 20 0 100 0 0
0 0 0 0 0 0 0 0 0 0 0
40 0 10 80 0 40 0 60 0 0 0
0 0 10 0 0 0 0 0 0 0 100
0 0 0 0 0 20 0 0 0 9 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 10 0 520 20 0 0 20 118 0
0 0 0 0 0 0 0 0 0 0 0

580 343 405 1335 160 1307 196 100 780 418 453
50 100 135 1465 40 493 24 0 260 155 247
0 0 0 0 0 0 0 0 0 0 0
10 0 0 80 320 0 20 20 20 18 140
10 0 10 100 0 0 0 0 0 0 20
0 14 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 0 0 0 0
70 157 40 2300 2220 1320 0 220 40 55 580
0 0 0 0 120 0 0 0 0 0 0
0 0 50 40 40 0 0 0 100 27 0
0 0 0 0 120 0 0 0 20 18 0

640 1071 470 2360 6820 1320 260 920 1340 1064 1800
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
20 43 10 0 20 40 24 20 180 36 0
0 0 0 0 0 0 0 0 0 0 0
0 0 10 140 160 80 24 40 60 9 80
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 27 0 0 0
0 116 100 1384 213 791 2067 1467 140 106 413
0 0 10 59 0 0 180 0 0 0 0
70 46 40 1384 213 0 0 427 240 26 207
0 23 10 353 53 49 359 320 0 13 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
10 57 10 0 0 0 0 40 0 0 0
0 0 0 0 40 0 0 60 20 0 0
0 0 0 0 0 0 0 0 0 0 0
20 14 70 0 0 0 73 120 180 0 0

110 200 230 380 200 140 731 320 100 55 360
20 57 20 100 60 20 73 40 80 0 20
10 0 0 0 0 0 0 0 0 0 0
60 114 0 300 0 40 2971 400 20 55 20
0 0 0 0 0 0 0 0 0 0 0
30 57 20 40 240 120 97 40 200 55 80
0 0 0 0 80 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 14 60 113 0 22 0 0 40 18 20
30 43 10 113 0 66 80 151 60 36 120
30 186 40 0 0 0 0 0 60 36 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 20 0 0 0 0 0 0
0 14 0 23 0 0 0 22 40 9 20
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

TaxaClassPhylum SpeciesGenusFamilyOrder

Ecclisomyia - Ecclisomyia
- - Limnephilidae

Polycentropodidae Neureclipsis - Neureclipsis
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Bivalvia Veneroida Pisidiidae - - Pisidiidae

Gastropoda Basommatophora Planorbidae Promenetus - Promenetus

Rhyacophila

Limnephilidae

Rhyacophilidae
Trichoptera

Uenoidae

Mollusca

Arthropoda Insecta

RG_FOBSC RG_FODGH RG_FODHE RG_FODNGD RG_FODPO RG_FOUEW RG_FOUNGD
2 3 1 1 1 1 1 1 1 3 1

RG_FOUKIRG_FOBKS

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 220 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
10 0 10 23 0 0 80 22 0 0 0

250 229 300 450 20 307 960 625 80 64 40
0 14 110 0 20 0 0 0 160 9 0
0 0 0 0 20 0 0 0 0 0 0
0 0 0 113 0 0 0 0 20 0 0
20 0 40 248 20 66 200 151 0 0 40
0 0 0 0 0 0 0 0 0 0 0
0 14 0 0 0 0 0 129 0 36 100
0 0 0 0 0 0 0 60 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

Rhynchelmis - Rhynchelmis
- - Lumbriculidae

Nais - Nais
Pristina - Pristina

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Dytiscidae Liodessus - Liodessus
Elmidae Heterlimnius - Heterlimnius

Athericidae Atherix - Atherix
Mallochohelea - Mallochohelea

Probezzia - Probezzia
Brillia - Brillia

Constempellina - Constempellina
Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heterotrissocladius - Heterotrissocladius
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Orthocladius - Orthocladius

Pagastia - Pagastia
Paraphaenocladius - Paraphaenocladius

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius

Polypedilum - Polypedilum
Procladius - Procladius

Psectrocladius - Psectrocladius
Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus
Stempellinella - Stempellinella

Sublettea - Sublettea
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zalutschia - Zalutschia

- - Orthocladius complex
- - Thienemannimyia group

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops

Diptera

Empididae

Chironomidae

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Taxa

Lumbriculida

Tubificida

Trombidiformes

Coleoptera

Euchelicerata

Clitellata

Insecta

Arthropoda

Annelida

ClassPhylum SpeciesGenusFamilyOrder RG_FOUSH RG_FRCP1SW RG_FRUL RG_FRUPO RG_HACKDS RG_HENUP RG_LCUT RG_LI24 RG_LI8 RG_LIDCOM RG_LIDSL
1 1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 340 0 4240 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 15 0 0 0 0 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 340 0 0 0 20 0 0
0 0 0 0 0 0 140 0 0 0 40
0 0 0 0 0 0 0 0 0 0 0
0 65 0 0 0 0 0 0 0 0 0
50 280 20 338 0 40 280 0 60 160 20
0 25 0 23 40 40 620 0 120 120 40
0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
13 5 0 60 100 0 0 0 0 0 0
0 0 40 0 0 0 0 0 0 0 0
13 0 20 0 20 0 0 0 0 0 20
0 5 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
28 16 0 0 0 0 0 0 0 95 29
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 236 0 0 48 54
0 0 0 0 0 0 0 0 0 0 0
42 0 28 79 387 0 566 126 155 666 373
0 0 0 0 0 0 0 0 0 0 0
14 37 84 0 89 60 0 0 517 714 316
0 5 0 26 0 0 0 0 0 0 0

181 11 248 26 5633 960 142 0 233 309 455
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
98 69 75 263 229 0 896 42 465 642 402
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 42 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 26 0 0
0 0 0 26 0 0 0 21 0 24 0
0 0 28 0 30 0 495 21 181 95 718
0 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 0
0 0 224 53 715 20 118 126 52 904 603
0 0 0 0 0 0 0 0 26 0 0

225 69 84 1947 656 20 5047 801 465 2260 1952
28 32 50 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 240 0 0 0 0 0 0 0 0
0 30 20 140 20 0 20 0 80 101 20
0 0 0 0 0 60 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

TaxaClassPhylum SpeciesGenusFamilyOrder

Psychodidae - - Pericoma/Telmatoscopus
Prosimulium - Prosimulium

Simulium - Simulium
Tabanidae Tabanus - Tabanus

Antocha - Antocha
Dicranota - Dicranota
Hexatoma - Hexatoma
Limnophila - Limnophila

Pedicia - Pedicia
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis - Baetis
Baetis - Baetis rhodani group

Caudatella - Caudatella
Drunella doddsii Drunella doddsii

Drunella spinifera Drunella spinifera
- Drunella grandis group

Ephemerella - Ephemerella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Leuctridae - - Leuctridae
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Cultus - Cultus
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Diptera

Tipulidae

Drunella

Zapada

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Heptageniidae

Capniidae

Chloroperlidae

Nemouridae

Trichoptera

Baetidae

Ephemerellidae

Simuliidae

Plecoptera

Ephemeroptera

Arthropoda Insecta

RG_FOUSH RG_FRCP1SW RG_FRUL RG_FRUPO RG_HACKDS RG_HENUP RG_LCUT RG_LI24 RG_LI8 RG_LIDCOM RG_LIDSL
1 1 1 1 1 1 1 1 1 1 1

113 200 280 160 40 0 0 0 40 262 100
0 0 0 0 0 0 0 0 0 0 0
0 0 0 120 240 0 0 0 0 0 40
0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 340 20 0 0 0 0 20
0 25 0 60 0 0 0 0 0 0 20
0 5 20 0 0 0 0 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0
0 0 0 40 0 0 0 0 0 0 0
50 10 20 0 0 200 0 80 60 20 100
0 0 0 0 0 0 0 0 0 0 0

213 0 826 40 2398 80 160 20 880 1010 372
138 5 94 20 1402 0 140 20 680 610 328
0 0 0 0 0 0 0 0 0 0 0
13 15 20 20 80 20 0 420 360 500 180
0 0 0 0 20 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

250 0 80 160 1800 920 0 420 0 1080 220
0 0 0 0 0 0 0 0 20 0 0

113 0 0 20 160 20 0 0 0 60 160
50 0 0 0 0 380 0 40 0 0 0

1788 220 500 1600 1220 4420 100 2280 1560 1540 1200
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
75 120 62 200 0 20 0 61 300 80 0
0 0 0 0 0 0 0 0 0 0 0
25 0 62 160 41 200 140 446 60 420 140
0 0 41 0 0 0 0 20 40 0 0
0 0 0 26 0 0 0 41 0 0 0

203 384 1368 1355 1098 0 0 0 600 215 270
0 0 0 0 830 630 107 304 140 81 240
0 76 88 1457 990 0 64 122 580 2523 930
23 0 22 26 535 210 129 61 220 322 180
0 0 0 0 21 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 226 0 0 0 0 0 0 0 0
0 5 144 0 0 0 0 0 0 0 0
0 5 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0
13 210 41 2683 62 0 60 0 20 360 160
50 10 0 180 0 80 80 122 20 0 60
0 15 0 0 0 0 0 0 0 0 0
88 80 0 9652 83 0 40 81 20 0 0
0 0 0 0 0 0 0 0 0 0 0

125 30 246 300 0 2260 0 344 1700 1680 900
0 110 0 83 0 0 25 0 1771 626 0
0 10 0 0 0 0 0 0 0 0 0
0 0 52 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
13 20 0 124 98 0 0 0 0 0 0
13 0 0 41 0 124 0 0 0 209 30
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 196 0 76 0 0 70 120
50 0 0 0 424 373 454 0 62 1321 1860
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

TaxaClassPhylum SpeciesGenusFamilyOrder

Ecclisomyia - Ecclisomyia
- - Limnephilidae

Polycentropodidae Neureclipsis - Neureclipsis
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Bivalvia Veneroida Pisidiidae - - Pisidiidae

Gastropoda Basommatophora Planorbidae Promenetus - Promenetus

Rhyacophila

Limnephilidae

Rhyacophilidae
Trichoptera

Uenoidae

Mollusca

Arthropoda Insecta

RG_FOUSH RG_FRCP1SW RG_FRUL RG_FRUPO RG_HACKDS RG_HENUP RG_LCUT RG_LI24 RG_LI8 RG_LIDCOM RG_LIDSL
1 1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 60 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 124 0 0 0 0 0 0 0
25 40 262 805 98 0 0 60 144 556 60
13 5 0 0 163 83 25 0 0 70 0
0 0 0 0 0 0 0 0 0 0 0
0 0 26 0 65 0 0 0 41 0 0
25 30 0 103 0 0 0 0 62 139 30
0 0 0 0 0 0 0 0 0 70 0
13 0 0 0 457 0 0 0 0 0 0
0 0 0 0 20 0 0 0 0 0 0
0 5 0 0 0 0 0 0 0 0 0
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

Rhynchelmis - Rhynchelmis
- - Lumbriculidae

Nais - Nais
Pristina - Pristina

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Dytiscidae Liodessus - Liodessus
Elmidae Heterlimnius - Heterlimnius

Athericidae Atherix - Atherix
Mallochohelea - Mallochohelea

Probezzia - Probezzia
Brillia - Brillia

Constempellina - Constempellina
Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heterotrissocladius - Heterotrissocladius
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Orthocladius - Orthocladius

Pagastia - Pagastia
Paraphaenocladius - Paraphaenocladius

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius

Polypedilum - Polypedilum
Procladius - Procladius

Psectrocladius - Psectrocladius
Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus
Stempellinella - Stempellinella

Sublettea - Sublettea
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zalutschia - Zalutschia

- - Orthocladius complex
- - Thienemannimyia group

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops

Diptera

Empididae

Chironomidae

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Taxa

Lumbriculida

Tubificida

Trombidiformes

Coleoptera

Euchelicerata

Clitellata

Insecta

Arthropoda

Annelida

ClassPhylum SpeciesGenusFamilyOrder RG_LILC3 RG_LISP24 RG_MI2 RG_MI25 RG_MI3 RG_MIDCO RG_MIUCO RG_MP1 RG_SLINE
2 3 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 60 0 120 2720 60 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 160 0 0 0 0 0 0 0
20 0 20 0 0 0 0 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
21 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 40 0 0
86 20 100 40 30 20 40 319 100 120 20

193 20 200 120 20 60 0 21 0 100 40
0 0 0 0 0 0 0 0 40 0 20
0 0 0 0 0 20 20 0 0 0 0
0 0 0 0 10 0 120 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0
0 0 0 0 0 200 40 480 200 20 0
0 0 0 0 20 0 0 0 0 0 0
0 0 0 0 0 40 0 100 120 0 0
0 0 0 0 0 0 0 0 0 80 0
0 0 0 0 0 100 0 0 0 0 0
0 0 0 0 0 0 0 0 0 21 0
0 0 0 54 0 0 0 0 0 0 0
0 0 0 0 0 1353 0 0 140 0 0
84 0 436 216 0 0 0 0 0 0 219
0 0 48 0 0 0 0 0 0 0 0

253 24 484 809 123 401 455 342 40 64 463
0 0 0 0 0 0 0 0 0 0 0

451 391 290 512 0 0 0 0 0 42 0
0 24 0 0 0 0 0 0 0 0 0

197 122 557 539 99 21 282 251 0 42 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

732 440 968 701 0 350 22 502 40 233 24
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
28 0 24 27 0 50 0 0 0 0 24
0 0 0 0 123 0 1062 46 0 0 0
0 0 0 27 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 24 27 0 0 0 0 0 0 0

1183 293 2203 890 0 25 0 0 0 0 49
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 24 0 0 0 0 0 0 0 0 0

394 49 363 54 148 125 173 46 0 0 122
0 0 0 0 0 0 0 0 0 0 0

1436 1612 4962 3505 284 2555 87 1391 20 275 658
0 0 0 0 12 0 0 182 0 42 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 20 160 50 0 40 40 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 50 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

RG_LIDSL
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

TaxaClassPhylum SpeciesGenusFamilyOrder

Psychodidae - - Pericoma/Telmatoscopus
Prosimulium - Prosimulium

Simulium - Simulium
Tabanidae Tabanus - Tabanus

Antocha - Antocha
Dicranota - Dicranota
Hexatoma - Hexatoma
Limnophila - Limnophila

Pedicia - Pedicia
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis - Baetis
Baetis - Baetis rhodani group

Caudatella - Caudatella
Drunella doddsii Drunella doddsii

Drunella spinifera Drunella spinifera
- Drunella grandis group

Ephemerella - Ephemerella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Leuctridae - - Leuctridae
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Cultus - Cultus
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Diptera

Tipulidae

Drunella

Zapada

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Heptageniidae

Capniidae

Chloroperlidae

Nemouridae

Trichoptera

Baetidae

Ephemerellidae

Simuliidae

Plecoptera

Ephemeroptera

Arthropoda Insecta

RG_LILC3 RG_LISP24 RG_MI2 RG_MI25 RG_MI3 RG_MIDCO RG_MIUCO RG_MP1 RG_SLINE
2 3 1 1 1 1 1 1 1 1 1

RG_LIDSL

80 40 0 0 0 180 80 2240 480 640 0
0 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 60 20 40 0 20 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 10 0 0 498 0 30 0
0 0 0 0 0 80 20 22 20 0 40
40 0 0 20 30 0 60 0 0 30 0
0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
40 100 0 200 0 0 20 0 0 0 120
0 0 0 0 88 0 0 0 0 0 0

440 498 280 288 298 6876 443 174 630 501 135
40 42 200 432 154 84 1637 486 210 479 45
0 0 0 0 0 0 0 0 0 0 0

100 80 0 40 40 96 120 1040 440 40 1140
0 0 0 0 0 24 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 140 20 20 0 0 0 0

780 240 0 200 200 5000 720 740 1460 3680 60
0 0 0 0 0 0 0 0 0 100 0
20 40 0 0 0 0 20 0 20 0 280
0 0 0 0 80 0 60 20 40 0 60

2700 1000 80 860 440 1360 900 200 300 3200 740
0 0 0 0 0 0 0 0 0 0 0
0 0 40 0 0 0 0 0 0 0 0
60 42 40 0 30 168 120 230 20 80 20
0 0 0 0 0 0 0 0 0 0 0

161 169 420 120 70 462 100 167 60 60 120
0 0 0 0 0 105 20 84 0 0 40
0 0 0 0 0 0 0 0 0 0 0

503 126 80 0 270 0 1575 2018 180 352 20
402 42 40 60 0 2989 0 58 0 0 260
1246 211 120 280 70 0 121 202 160 0 100
201 316 200 160 10 498 24 144 20 88 180
0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0
0 0 0 0 10 0 0 0 0 0 0
0 0 0 0 10 0 60 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

161 63 40 0 10 273 60 42 160 1020 20
101 0 100 0 0 105 0 0 60 40 260
0 0 0 0 20 0 0 21 0 0 0
60 0 0 0 0 0 0 63 0 120 20
0 0 0 0 0 0 0 0 0 0 0

1045 211 40 140 0 420 20 271 160 40 100
0 0 0 0 755 0 64 895 20 24 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 33 0 0 0 20 0 0
0 0 0 0 0 0 0 23 0 0 0
0 0 0 0 0 0 43 0 0 0 0

159 0 0 48 306 0 214 275 80 0 81
0 0 0 0 142 22 107 161 0 0 0
0 0 0 0 0 0 0 0 0 0 0

114 49 87 48 0 0 0 0 20 0 204
2206 886 347 669 11 242 150 23 0 0 529

0 0 0 0 0 0 0 161 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Table E.41: Abundance of Benthic Invertebrate Taxa, RAEMP, 2017     

TaxaClassPhylum SpeciesGenusFamilyOrder

Ecclisomyia - Ecclisomyia
- - Limnephilidae

Polycentropodidae Neureclipsis - Neureclipsis
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Bivalvia Veneroida Pisidiidae - - Pisidiidae

Gastropoda Basommatophora Planorbidae Promenetus - Promenetus

Rhyacophila

Limnephilidae

Rhyacophilidae
Trichoptera

Uenoidae

Mollusca

Arthropoda Insecta

RG_LILC3 RG_LISP24 RG_MI2 RG_MI25 RG_MI3 RG_MIDCO RG_MIUCO RG_MP1 RG_SLINE
2 3 1 1 1 1 1 1 1 1 1

RG_LIDSL

0 0 22 0 0 0 0 0 0 0 0
0 0 0 0 0 22 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 49 0 0 0 154 0 0 0 0 0

136 0 43 48 11 529 300 206 920 381 81
68 98 22 48 0 0 0 0 20 0 204
45 0 0 0 0 0 0 0 20 0 41
68 98 0 0 0 0 0 69 0 0 0
23 49 0 0 0 88 21 115 100 71 0
0 0 0 0 0 0 0 0 0 0 0
0 49 0 0 22 22 21 413 660 404 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

LC_GRC
1 2 3 1 2 3 1 2 3 1 2 3 1 1 2 3 1 2 3

Hirudinida Glossiphoniidae - - Glossiphoniidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lumbriculus - Lumbriculus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rhynchelmis - Rhynchelmis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Lumbriculidae 60 20 20 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
Nais - Nais 0 0 0 0 0 0 20 360 160 1,180 940 2,620 0 0 0 0 0 0 0

Pristina - Pristina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- - Tubificinae 0 0 0 0 0 0 0 0 0 0 0 0 0 17 0 0 38 0 120

- Enchytraeidae Enchytraeus - Enchytraeus 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Collembola Collembola Entomobryidae - - Entomobryidae 0 20 20 0 0 40 0 0 0 0 0 0 13 0 0 0 0 0 0

Sarcoptiformes - - - Oribatida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Aturidae - - Aturidae 0 0 0 0 0 0 0 140 47 40 0 86 0 0 0 0 0 0 0
Feltriidae Feltria - Feltria 0 0 80 0 20 0 0 80 0 20 0 21 0 0 0 0 0 0 0

Hydryphantidae Protzia - Protzia 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
Atractides - Atractides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hygrobates - Hygrobates 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lebertiidae Lebertia - Lebertia 20 80 60 40 40 0 440 120 282 260 160 193 0 0 100 75 88 20 140

Sperchon - Sperchon 0 40 20 20 0 20 40 40 47 0 20 0 0 17 0 0 0 20 0
Sperchonopsis - Sperchonopsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Testudacarus - Testudacarus 0 0 0 0 0 0 60 0 24 0 20 0 0 0 0 0 38 20 120
Torrenticola - Torrenticola 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Curculionidae - - Curculionidae 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Liodessus - Liodessus 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Oreodytes - Oreodytes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Heterlimnius - Heterlimnius 0 0 0 80 0 80 280 380 240 260 180 320 13 33 20 25 25 20 40
Narpus - Narpus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Haliplidae Brychius - Brychius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Staphylinidae - - Staphylinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Athericidae Atherix - Atherix 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mallochohelea - Mallochohelea 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 20
Probezzia - Probezzia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Bezzia/ Palpomyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Boreoheptagyia - Boreoheptagyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Brillia - Brillia 50 24 0 0 0 0 0 23 26 0 0 0 75 0 29 0 25 23 25
Cardiocladius - Cardiocladius 0 73 82 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cladotanytarsus - Cladotanytarsus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Constempellina - Constempellina 64 0 163 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0

Corynoneura - Corynoneura 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0
Cricotopus - Cricotopus 76 778 763 0 347 391 0 0 0 0 0 0 0 0 0 0 0 0 0
Diamesa - Diamesa 76 0 54 66 23 0 0 0 0 22 0 0 0 0 0 0 0 0 0

Diplocladius Diplocladius cultriger Diplocladius cultriger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Eukiefferiella - Eukiefferiella 252 510 0 230 372 260 308 1,182 358 1,378 383 986 8 0 58 0 13 0 101

Heleniella - Heleniella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hydrobaenus - Hydrobaenus 151 389 381 69 0 0 231 23 0 22 0 90 0 0 0 0 0 0 0
Limnophyes - Limnophyes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 0 0 0 0
Micropsectra - Micropsectra 894 1,167 409 725 140 247 45 185 43 22 66 269 30 42 29 50 0 75 252
Microtendipes - Microtendipes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Monodiamesa - Monodiamesa 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0 0
Nanocladius - Nanocladius 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0
Nilotanypus - Nilotanypus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orthocladius - Orthocladius 25 0 0 345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pagastia - Pagastia 202 146 82 0 23 0 430 579 496 1,022 439 1,031 0 0 0 0 0 0 0
Paracladopelma - Paracladopelma 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0
Parakiefferiella - Parakiefferiella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Paramerina - Paramerina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parametriocnemus - Parametriocnemus 0 0 0 46 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0

Paratanytarsus - Paratanytarsus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parorthocladius - Parorthocladius 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Phaenopsectra - Phaenopsectra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 0 0 0 0

Polypedilum - Polypedilum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Procladius - Procladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Prodiamesa - Prodiamesa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species
GH_ER1A GH_ERSC4LC_FRBLC_DC1 LC_DCDS LC_FRUS
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

LC_GRC
1 2 3 1 2 3 1 2 3 1 2 3 1 1 2 3 1 2 3

TaxaPhylum Class Order Family Genus Species
GH_ER1A GH_ERSC4LC_FRBLC_DC1 LC_DCDS LC_FRUS

Pseudodiamesa - Pseudodiamesa 151 122 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rheocricotopus - Rheocricotopus 227 97 136 0 0 0 0 23 51 44 118 22 0 42 0 67 0 0 126
Rheotanytarsus - Rheotanytarsus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Stempellina - Stempellina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Stempellinella - Stempellinella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 0

Stictochironomus - Stictochironomus 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 13 0 0
Synorthocladius - Synorthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tanytarsus - Tanytarsus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Thienemanniella - Thienemanniella 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0

Tvetenia - Tvetenia 1941 1,337 2,479 276 74 260 0 46 26 67 0 134 53 63 115 33 0 45 176
- - Orthocladius complex 630 438 1,335 0 0 52 821 1,437 640 1,800 1,473 1,143 0 0 58 0 0 0 0
- - Thienemannimyia group 0 0 0 0 0 49 0 0 0 0 0 0 0 0 0 0 0 0 0

Dixa - Dixa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meringodixa Meringodixa chalonensis Meringodixa chalonensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Dixidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Clinocera - Clinocera 0 0 0 0 0 0 48 0 0 0 0 0 0 0 0 0 0 0 0
Neoplasta - Neoplasta 140 60 140 0 0 0 0 23 20 70 0 107 0 0 0 13 13 0 0
Oreogeton - Oreogeton 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Roederiodes - Roederiodes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
Wiedemannia - Wiedemannia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Chelifera/ Metachela 0 0 0 260 40 160 72 158 60 70 0 53 0 83 41 13 38 20 20
Muscidae Limnophora - Limnophora 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pelecorhynchidae Glutops - Glutops 0 20 0 0 0 0 0 0 0 0 20 0 7 0 0 0 0 0 0
Psychodidae - - Pericoma/Telmatoscopus 1220 700 922 20 0 0 280 420 160 340 260 440 33 667 326 275 400 240 820

Helodon - Helodon 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Prosimulium - Prosimulium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20

Simulium - Simulium 1620 1,560 2,365 0 20 80 0 440 40 60 0 120 7 0 407 63 225 120 340
Stratiomyidae - - Stratiomyidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tanyderidae - - Tanyderidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Antocha - Antocha 0 0 20 0 0 0 120 160 160 260 100 220 7 0 0 0 13 0 20
Dicranota - Dicranota 20 0 100 20 0 0 0 0 0 0 0 0 0 17 0 0 0 20 40
Erioptera - Erioptera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hesperoconopa - Hesperoconopa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hexatoma - Hexatoma 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
Limnophila - Limnophila 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Rhabdomastix - Rhabdomastix 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
Tipula - Tipula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ameletidae - - Ameletidae 100 20 40 60 0 40 0 120 0 20 0 20 33 33 0 63 25 0 0
Acentrella - Acentrella 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 0 0 37

Baetis fuscatus Baetis fuscatus gr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- Baetis 2407 1,869 2,054 0 48 45 25 181 75 297 74 74 19 373 2,477 504 362 875 953
- Baetis rhodani group 733 631 226 80 72 135 815 1,579 825 1,683 1,506 1,182 107 293 283 108 151 365 550

Callibaetis - Callibaetis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diphetor Diphetor hageni Diphetor hageni 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Caudatella - Caudatella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Drunella coloradensis Drunella coloradensis 0 41 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0

Drunella doddsii Drunella doddsii 900 799 860 1,200 400 360 0 0 0 0 40 93 13 167 40 100 63 180 140
Drunella spinifera Drunella spinifera 0 0 0 0 0 0 200 158 80 20 0 47 0 0 0 0 0 0 20

- Drunella grandis group 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ephemerella - Ephemerella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Serratella - Serratella 0 0 0 0 0 0 20 20 20 0 0 0 0 0 0 0 0 20 0
- - Ephemerellidae 2280 1,280 2,560 5,580 2,720 4,480 320 880 640 640 640 940 7 117 80 100 200 320 180

Cinygmula - Cinygmula 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 38 0 20 0
Epeorus - Epeorus 540 440 720 20 0 40 20 100 20 60 20 100 347 117 100 0 0 60 60

Rhithrogena - Rhithrogena 100 80 60 0 0 0 0 0 20 0 40 60 7 350 320 463 163 620 860
- - Heptageniidae 8140 4,360 6,160 4,100 2,300 4,540 740 1,760 1,580 1,400 1,680 1,660 87 2,583 1,400 1,675 1,188 3,040 2,240

Leptophlebiidae - - Leptophlebiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 20 20
Hemiptera Corixidae - - Corixidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Odonata Coenagrionidae - - Coenagrionidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Capniidae - - Capniidae 0 40 81 0 0 0 0 0 0 20 40 0 53 0 0 63 0 20 20
Haploperla - Haploperla 0 0 0 0 60 0 0 0 20 20 0 0 0 0 0 0 19 0 20
Paraperla - Paraperla 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae
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Simuliidae

Tipulidae
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

LC_GRC
1 2 3 1 2 3 1 2 3 1 2 3 1 1 2 3 1 2 3

TaxaPhylum Class Order Family Genus Species
GH_ER1A GH_ERSC4LC_FRBLC_DC1 LC_DCDS LC_FRUS

Suwallia - Suwallia 0 0 0 0 0 40 0 0 0 0 20 0 0 0 0 0 0 0 0
Sweltsa - Sweltsa 200 60 262 100 0 80 0 41 20 20 0 60 73 67 0 63 19 120 160

Paraleuctra - Paraleuctra 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
- - Leuctridae 60 20 60 0 0 0 20 20 0 0 0 0 13 0 0 13 0 0 20

Malenka - Malenka 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Visoka Visoka cataractae Visoka cataractae 82 0 63 40 0 20 0 0 0 0 0 0 40 0 0 0 0 0 0

Zapada cinctipes Zapada cinctipes 2285 2,814 2,670 180 200 60 680 985 935 400 820 1,046 0 67 580 225 263 320 840
Zapada columbiana Zapada columbiana 1482 908 2,081 880 680 1,220 0 62 81 20 0 0 260 0 0 0 13 0 60

- Zapada 13155 4,453 7,526 4,380 1,160 2,240 660 1,805 1,260 880 1,040 1,549 140 100 100 75 288 340 500
- Zapada oregonensis group 1215 2,304 2,354 760 460 760 240 226 203 100 40 40 13 0 0 0 0 0 0

Peltoperlidae - - Peltoperlidae 0 0 0 0 0 20 0 0 0 0 0 0 27 0 0 0 0 0 0
Calineuria Calineuria californica Calineuria californica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Claassenia Claassenia sabulosa Claassenia sabulosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Doroneuria - Doroneuria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hesperoperla - Hesperoperla 0 0 0 0 0 0 20 0 40 0 0 20 0 133 140 25 38 260 160
- - Perlidae 0 0 0 20 0 0 0 0 20 0 0 0 0 17 220 63 38 120 100

Diura - Diura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Isoperla - Isoperla 0 0 0 0 0 0 520 795 420 0 0 20 0 0 0 0 0 20 0
Kogotus - Kogotus 40 0 0 0 0 0 100 183 120 120 40 161 0 0 20 0 0 20 0

Megarcys - Megarcys 120 20 141 0 0 0 40 163 140 60 20 121 0 0 0 0 0 0 0
Setvena - Setvena 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0 0 0 0 0
Skwala - Skwala 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Perlodidae 100 80 201 100 40 160 360 1,080 500 100 40 181 20 0 60 50 63 0 60
Pteronarcyidae Pteronarcella - Pteronarcella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Taeniopterygidae - - Taeniopterygidae 100 220 101 0 0 20 0 61 20 80 100 282 40 200 140 125 225 280 420
Apatania - Apatania 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedomoecus Pedomoecus sierra Pedomoecus sierra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Brachycentrus - Brachycentrus 0 0 0 0 0 0 0 0 0 25 0 0 0 22 154 13 263 200 693

Micrasema - Micrasema 0 0 0 0 0 0 80 160 21 50 40 120 0 0 0 0 0 0 0
- - Brachycentridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Glossosomatidae - - Glossosomatidae 65 25 0 81 60 0 0 60 21 50 40 0 0 0 22 0 0 20 0
Arctopsyche - Arctopsyche 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 13 0 60 143

Cheumatopsyche - Cheumatopsyche 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hydropsyche - Hydropsyche 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parapsyche - Parapsyche 458 227 245 990 220 890 20 20 168 0 20 0 0 0 0 0 0 0 0

- - Hydropsychidae 916 328 956 121 0 20 20 160 126 50 0 20 100 22 22 0 25 20 41
Hydroptilidae Hydroptila - Hydroptila 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lepidostomatidae Lepidostoma - Lepidostoma 44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dicosmoecus - Dicosmoecus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ecclisomyia - Ecclisomyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Homophylax - Homophylax 0 0 0 20 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0

- - Limnephilidae 0 0 25 0 0 20 0 0 0 0 0 20 7 0 0 13 13 0 0
Rhyacophila atrata Rhyacophila atrata complex 0 0 0 0 0 0 60 80 63 50 100 160 0 0 0 0 0 20 0
Rhyacophila narvae Rhyacophila narvae 22 51 74 0 40 81 20 40 84 0 20 0 40 0 0 0 0 0 0

- Rhyacophila 153 0 196 81 20 20 80 160 252 125 100 240 7 22 0 0 25 0 122
- Rhyacophila hyalinata group 65 0 25 20 40 61 0 0 0 0 0 20 7 0 0 0 0 0 0
- Rhyacophila vofixa group 0 0 0 81 20 101 0 0 0 0 0 0 13 0 0 0 0 0 0
- Rhyacophila angelita group 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- Rhyacophila betteni group 0 25 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0

- - hyacophila brunnea/vemna gro 0 76 25 40 20 81 140 140 126 50 80 140 20 0 0 0 50 60 61
Neothremma - Neothremma 0 25 25 0 0 0 0 0 0 0 0 0 307 0 0 0 0 0 0

Oligophlebodes - Oligophlebodes 676 1,162 1,372 485 240 465 0 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bivalvia Veneroida Pisidiidae - - Pisidiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lymnaeidae Fossaria - Fossaria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Physidae Physella - Physella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Arthropoda
Insecta

Plecoptera
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_BACK RG_BOCK RG_CLODE
1 2 3 1 2 3 1 1 1 1 2 3 1 2 3 4 5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0
0 0 0 5 14 0 0 40 120 135 309 800 0 0 0 0 0

40 0 0 5 0 0 0 180 0 0 9 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 21 0 61 0 0
0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0
0 0 0 5 0 0 40 0 0 0 0 0 0 0 0 0 0
0 0 0 5 14 0 0 0 0 35 27 100 0 0 20 0 0
0 20 0 0 0 0 0 0 0 0 0 50 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 20
0 0 0 5 14 0 0 0 0 0 0 0 0 0 0 0 0
0 0 40 20 43 10 40 0 0 25 18 33 349 300 715 280 200
0 0 20 25 0 0 0 0 0 0 0 0 144 20 41 40 20
0 0 0 0 0 0 0 0 0 0 0 0 21 0 20 0 0
0 0 0 5 14 0 0 0 0 0 0 0 144 0 61 60 20
0 0 0 10 0 0 0 0 0 0 0 0 62 20 20 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 100 200 110 0 0 20 5 9 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 60 140 80 20 40

20 80 20 5 0 0 60 0 200 5 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 40 100 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 129 0 0 0 0 0 0 0 0 0 0
0 0 0 21 21 0 292 0 0 0 0 0 23 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 0
0 0 0 0 21 0 49 86 172 0 0 0 0 0 0 0 23
0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0
0 21 167 0 0 0 22 0 22 0 0 0 0 25 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 271 836 35 42 40 341 452 3,530 87 317 549 182 74 265 186 329
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 21 21 7 0 0 0 0 0 0 9 0 0 0 22 0 0
0 0 0 0 0 0 0 22 0 0 0 0 0 0 22 0 0

21 42 0 91 127 60 65 667 43 70 149 240 46 49 66 0 23
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 49 0 0 0 0 0 0 0 0 0 0

64 125 63 0 21 0 22 0 0 298 698 1,097 91 99 44 23 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 258 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 86 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 23 0
0 21 0 7 0 0 0 0 0 0 0 0 0 0 0 23 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 7 0 0 0 0 0 0 0 0 160 197 265 46 164
0 0 0 0 0 0 0 43 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_CORCK RG_EL1RG_AGCK RG_ALUSM
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_BACK RG_BOCK RG_CLODE
1 2 3 1 2 3 1 1 1 1 2 3 1 2 3 4 5

RG_CORCK RG_EL1RG_AGCK RG_ALUSM

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
43 21 0 42 42 20 24 0 86 0 9 0 23 25 22 0 0
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 42 0 0 42 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0

21 62 21 21 0 0 24 0 0 0 0 0 0 0 0 0 0
0 21 84 63 105 60 730 22 86 0 19 0 228 617 750 348 634

149 354 669 21 21 20 0 0 0 130 717 497 1,208 814 1,081 487 540
0 21 0 14 0 0 0 43 22 5 0 0 0 0 22 23 47
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 8 23 86 120 0 0 0 0
0 0 0 20 43 0 0 0 0 23 68 114 120 180 140 100 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 20 80 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 5 9 0 0 0 0 0 0

40 100 60 305 449 320 3,052 60 240 100 200 433 120 60 60 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 10 0 0 0 0 0 0 0
0 0 0 15 0 0 0 6,200 5,820 0 9 150 20 0 0 40 40
0 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 40 0 0 0
0 0 0 0 0 0 0 0 0 25 73 117 0 20 0 0 0
0 0 0 0 0 0 141 0 20 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 40 0 29 20 0 0 20 0 0 0 80 20 40 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 20 20 0 0 0 0 0 0 0 0

580 420 60 40 14 70 120 0 20 0 0 0 60 20 100 220 60
0 0 0 0 0 0 0 0 0 0 0 0 1,187 946 1,481 802 969
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

103 297 168 215 388 83 550 23 0 5 0 0 1,353 1,634 2,469 1,703 1,091
77 403 272 0 26 28 330 0 0 0 0 0 0 0 269 75 0
0 0 0 0 0 0 0 617 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 5 29 0 0 0 0 0 0 0 0 0 0 0 0

50 20 44 19 143 78 0 0 0 0 0 0 0 0 0 0 0
50 40 176 45 157 111 0 0 0 0 0 0 218 340 620 60 260
0 0 0 6 14 11 0 0 20 0 0 0 22 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 15 0 0 0 0 0 0 0 0 0 0 20 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,980 3,600 3,280 375 986 520 220 0 160 95 0 0 340 140 360 180 60
20 0 0 0 0 20 0 0 0 0 0 0 0 0 40 0 0
20 80 140 0 43 0 320 0 0 0 0 0 20 0 40 20 0
80 80 200 0 14 10 0 0 0 5 0 0 40 40 120 40 0

5,340 4,180 5,160 385 771 570 520 0 0 70 9 0 1,420 1,680 2,720 1,280 1,100
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 10 1,000 0 0 0 0 0 21 21 21 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Page 5 of 36



Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_BACK RG_BOCK RG_CLODE
1 2 3 1 2 3 1 1 1 1 2 3 1 2 3 4 5

RG_CORCK RG_EL1RG_AGCK RG_ALUSM

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
45 80 80 11 57 31 40 0 0 0 0 0 213 358 659 43 0
0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0
0 0 0 11 0 20 100 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 36 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 85 435 153 0 0 40 25 73 511 64 142 70 54 35

90 20 192 33 0 0 1,880 0 20 0 0 0 0 0 0 0 0
90 260 192 410 233 194 6,160 40 20 10 0 18 107 47 186 54 105
0 0 96 26 47 31 20 0 40 0 0 0 0 0 0 0 0
0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 43 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 64 42 0 22 20
0 0 0 0 0 0 0 0 0 0 0 0 298 337 511 736 480
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 0 20 22 14 10 0 0 40 5 0 0 0 0 0 0 0
45 40 120 0 0 0 0 0 20 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 40 60 0 14 0 140 0 0 5 0 18 213 84 234 87 60
0 0 0 0 0 0 0 0 0 0 0 0 170 211 319 22 80

448 240 1,180 43 100 20 0 120 60 55 0 0 107 358 340 43 120
0 107 0 201 132 165 0 0 20 0 0 0 44 62 150 0 0
0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 44 0 0 0 42
0 0 0 0 15 10 0 0 0 31 47 19 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 22 21 0 0 0

20 53 0 27 118 62 0 0 0 0 0 0 0 0 0 0 0
0 0 0 5 0 0 0 0 0 0 0 0 242 291 472 140 295
0 0 0 0 0 0 0 0 0 0 12 0 0 0 0 0 0
0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 33 29 10 135 0 0 0 0 0 0 0 0 0 0
0 0 200 16 0 21 0 0 0 0 0 0 0 145 193 40 21
0 0 0 0 0 0 0 158 20 0 47 114 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 66 21 43 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 45 23 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 10 68 0 0 6 0 0 0 0 0 0 0

20 0 40 43 59 41 135 0 140 256 153 360 22 0 0 20 42
0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 11 15 0 0 0 0 0 0 19 0 0 0 0 0
0 0 40 38 88 10 0 0 0 12 59 38 0 0 21 0 0
0 0 0 5 0 0 90 0 0 0 0 0 0 0 0 0 0
0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_ELDFE
1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2
0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0

10 33 111 8 9 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 7 60 0 0 20 20 22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 23 0 0 0 0 40 0 33 0 0 0
0 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

50 174 100 62 55 300 158 231 140 20 0 27 40 60 0 40 0 0
10 17 0 8 9 0 23 23 0 0 0 13 40 0 0 40 10 40
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 0 44 15 36 0 0 0 0 0 0 0 0 40 67 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 27
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 0 0 0 0 20 0 0 40 0 0 20 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 8 0 0 9 0 0 0 0 0 0 0 20 20 0 0 0 0
10 0 0 0 0 0 20 0 20 40 0 0 0 0 0 0 10 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 24 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 23 43 0 0 0
0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 23 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 9 0 17 0 196 0 89 0 0 0 0 0 23 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 9 0 0 10 479 22 2,033 598 121 43 0 21 138 107 42 23 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 0
0 37 35 34 39 87 66 112 138 0 194 0 63 0 21 0 69 26
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 12 0 0 22 44 134 69 24 43 0 0 0 0 21 23 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 0
0 0 0 0 0 0 0 0 0 0 0 0 21 0 21 105 11 0
0 0 12 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0

32 9 0 0 0 0 0 0 0 0 710 29 504 46 64 147 149 39
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ELELKORG_EL19 RG_EL20 RG_ELH93
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_ELDFE
1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2

RG_ELELKORG_EL19 RG_EL20 RG_ELH93

0 9 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 23 9 10 65 0 179 115 0 0 0 0 23 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 22 0 67 0 0 0 21 42 23 0 0 69 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0

75 74 162 9 179 196 44 492 23 48 473 172 882 599 343 607 115 244
0 194 289 154 279 392 221 2,949 713 822 258 143 504 161 279 398 183 90

11 0 0 0 10 0 0 0 0 0 0 14 84 0 0 21 23 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 46 0 0 20 0 0 0 0 0 0 0

70 133 89 0 0 60 140 114 40 220 80 0 20 20 40 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 77 64 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

110 17 56 23 36 60 260 340 120 240 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 22 15 9 280 0 100 0 100 900 0 0 8,120 4,940 120 30 578
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 11 0 0 0 0 0 0 20 40 0 0 20 0 0 0 0

20 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0 0 20 0 0 40 0 11
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 17 11 23 0 0 20 40 80 0 20 267 420 20 80 260 10 33
0 0 14 24 79 0 0 40 86 0 1,086 70 915 2,418 1,410 1,362 283 510
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,166 599 952 647 675 3,719 2,320 7,621 2,879 2,386 494 56 105 242 110 138 411 1,346
24 18 0 353 437 141 0 479 115 134 0 0 0 0 0 0 26 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 20 20 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

150 133 67 38 55 360 371 184 60 240 100 13 40 478 220 160 10 22
0 8 0 0 0 80 309 436 120 20 0 0 0 22 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 0 0 0 40 0 0 0 0 20 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 50 67 15 45 720 400 540 600 320 240 27 420 20 60 380 20 22
0 0 0 0 0 0 20 20 0 0 0 0 0 0 0 0 0 0

10 17 22 46 45 40 20 20 40 20 20 0 0 0 0 0 0 0
150 258 11 169 127 220 40 40 60 120 120 0 40 0 0 20 10 0
810 417 633 315 436 2,460 1,400 1,400 1,020 580 700 300 540 400 80 460 430 167
0 0 0 0 9 20 0 0 0 0 0 0 0 40 0 20 10 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

21 17 0 15 45 140 120 120 146 0 25 252 75 74 436 519 37 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_ELDFE
1 2 3 4 5 1 2 3 4 5 1 1 2 3 4 5 1 2

RG_ELELKORG_EL19 RG_EL20 RG_ELH93

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
175 125 56 23 64 80 160 60 21 80 176 84 75 0 109 0 25 36
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

151 42 44 100 109 0 0 80 63 0 0 0 131 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

65 25 133 46 36 180 20 180 167 40 50 50 392 74 218 259 0 36
0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 50 17 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

62 50 189 15 27 60 0 60 42 160 50 0 224 111 0 0 12 0
72 100 200 69 164 120 40 800 209 140 75 336 2,014 1,180 1,199 5,707 123 53
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0
0 0 11 0 0 20 0 40 0 20 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 8 0 8 9 180 140 120 167 180 75 17 597 0 0 2,075 37 0
0 0 0 0 9 20 0 40 0 0 427 17 75 111 109 259 37 196

205 25 11 115 173 400 160 260 105 160 50 0 0 111 109 259 49 36
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0
0 0 0 15 55 62 25 20 0 27 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25 17 100 0 9 103 75 300 100 0 0 0 0 0 0 0 0 0
0 0 0 0 0 83 0 20 60 0 0 0 0 0 0 0 28 12

25 17 78 0 0 124 0 100 60 27 428 0 49 40 40 21 28 23
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 43 0 49 120 300 123 98 46
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 8 18 248 25 60 20 0 770 20 171 1,480 720 1,415 533 197
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 8 9 0 0 0 0 0 0 173 171 0 0 41 42 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 11 15 36 0 0 40 0 27 0 0 0 60 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 8 18 21 50 0 40 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_ELH93 RG_ERCK RG_FC1
3 1 2 3 4 5 1 2 3 1 1 2 3 1 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0 50 20 0 0 0 60 20 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 40 40 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 40 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 176 60 60 20 80 0 20 20 50 20 60 60 0 120 260 600
0 22 30 0 20 0 0 0 0 83 0 20 20 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 10 0 20 40 0 0 0 0 0 0 0 0 0 0 0

15 0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 17 0 20 0 0 2,380 4,620 4,760
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 120 0 0 0 0 0 0 40 40 0 0
0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 22 0 0 0 0 20 0 0 64 44 61 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 42 0 32 0 26 28 40 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 90 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 23
0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0

86 42 44 0 67 0 28 0 117 1,759 21 0 184 579 179 40 69
0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25 63 0 32 0 181 170 100 0 18 43 44 163 45 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

32 63 55 0 0 0 0 0 0 162 0 0 0 67 0 0 23
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

97 0 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FO22RG_ERSC5RG_ELUEL RG_ELUGH
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_ELH93 RG_ERCK RG_FC1
3 1 2 3 4 5 1 2 3 1 1 2 3 1 1 2 3

RG_FO22RG_ERSC5RG_ELUEL RG_ELUGH

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 84 241 0 33 129 57 0 47 0 128 65 225 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

61 294 44 32 167 387 28 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 18 0 22 0 89 0 0 0

161 105 87 64 100 52 28 0 93 879 21 65 184 379 0 0 0
108 588 328 0 33 26 0 40 163 108 21 0 61 490 581 300 526
0 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 160 70 60 0 440 20 40 20 33 0 0 0 60 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 20 40 40 0 60 0 20
0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 600 200 740 100 760 1,900 860 380 17 320 480 660 120 0 320 0
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

50 0 0 160 900 60 60 60 80 0 1,000 340 6,740 120 160 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 0 0 40 0 0 20
0 0 0 0 20 0 0 0 0 0 0 20 40 40 20 80 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 20 0 17 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 40 60 0 40
0 100 30 0 0 0 40 0 20 0 0 0 0 0 0 0 20

233 123 144 76 47 65 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

607 1,152 576 1,059 1,167 1,091 540 500 880 0 1,183 1,240 2,317 935 42 45 45
0 165 0 25 327 44 180 80 160 0 1,757 620 1,923 405 318 295 335
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 40 0 120 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0

20 24 180 220 460 400 380 240 340 50 160 140 260 60 20 40 67
0 96 40 0 40 0 0 0 0 0 0 0 20 0 20 60 133
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 40 20 60 0 20 20 60

20 280 20 60 40 140 240 320 100 0 100 140 460 560 220 100 80
0 20 0 0 0 0 0 20 0 0 20 0 0 0 0 0 0
0 20 0 120 120 100 60 80 80 0 300 180 460 0 0 0 0

10 80 0 280 1,420 620 380 800 600 0 280 700 640 0 20 0 0
130 2,180 1,260 3,380 2,200 3,540 3,280 2,220 2,080 33 1,540 1,380 4,100 900 1,040 1,300 1,140
10 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

305 80 34 64 42 131 61 0 20 0 0 40 80 20 20 60 80
0 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_ELH93 RG_ERCK RG_FC1
3 1 2 3 4 5 1 2 3 1 1 2 3 1 1 2 3

RG_FO22RG_ERSC5RG_ELUEL RG_ELUGH

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
61 140 216 490 423 262 408 244 40 0 80 60 178 102 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 41 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0
0 0 0 21 42 0 245 61 160 0 220 140 840 839 1,320 1,880 2,060

61 0 0 21 0 0 0 0 0 124 0 0 0 0 0 0 0
0 20 34 0 0 44 163 183 360 289 220 40 400 573 5,740 4,620 2,020
0 0 0 0 0 0 20 0 0 0 20 0 0 20 60 20 100
0 0 0 0 0 0 0 0 0 1,867 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 34 85 42 44 20 0 60 0 0 20 80 0 0 0 0

61 160 352 107 169 131 61 122 100 0 120 20 40 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 180 0 360 560 860
0 0 0 0 0 0 0 20 20 0 20 60 20 20 320 520 460
0 0 0 0 0 0 20 20 0 33 20 0 40 164 60 40 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

244 240 68 43 85 44 0 61 200 33 60 0 320 0 780 500 420
366 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0 0
61 120 91 469 1,036 765 2,080 1,628 940 33 2,040 600 2,220 41 260 180 140
0 0 0 0 0 0 0 0 0 37 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 22 20 0 43 64 43 0 60 40 282 0 0 0 0
0 0 22 0 0 0 0 0 0 0 0 0 154 0 0 0 0
0 120 44 0 0 46 191 64 108 0 0 0 51 0 0 0 0
0 0 0 44 60 46 0 21 22 0 0 0 26 0 152 123 40

31 0 0 44 20 23 21 127 65 18 0 20 51 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0

296 0 33 67 80 0 21 85 43 18 0 40 0 20 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 260 614 300
0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 160 0 0 20
0 0 22 0 20 46 21 0 0 73 60 20 26 560 130 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 40
0 0 0 22 20 0 43 0 0 37 0 0 0 80 217 20 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species
4 5 1 2 3 4 5 1 2 3 1 2 3 4 5 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

120 40 30 600 0 63 200 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 20 0 0 0 5 0 40 100 0 17 60
0 0 0 0 0 0 0 0 0 0 0 5 0 70 0 0 0 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 63 0 0 0 80 0 164 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

220 340 120 333 180 63 320 560 211 431 383 230 820 210 233 60 133 220
0 0 0 0 0 13 40 200 169 226 17 10 0 10 17 40 33 0
0 0 0 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 42 40 0 20 0 0 0 0 0 20 0 33 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0

3,640 5,660 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 20 0 20 180 82 0 17 5 20 40 50 20 183 380
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 43 29 66 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 236 316 241 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 63 29 110 0 0 0 0 0 0 17 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 30 93 665 0 141 85 215 0 66 18 0 0 0 21 0 0 24
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 16 0 86 29 132 18 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 35 0 356 141 170 588 863 658 36 19 23 13 41 142 0 121
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 23 86 0 16 64 357 201 197 71 19 68 78 103 95 17 291
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 29 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FOBKSRG_FO26 RG_FOBCPRG_FO23RG_FO22
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

4 5 1 2 3 4 5 1 2 3 1 2 3 4 5 1 2 3
RG_FOBKSRG_FO26 RG_FOBCPRG_FO23RG_FO22

0 0 0 0 0 0 0 0 0 44 0 0 0 0 0 0 0 0
0 0 35 21 76 16 43 21 29 44 0 0 0 0 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 25 0 21 0 0 0 0 0 0 0 0 0 0 24
20 0 58 129 51 78 149 64 58 197 18 0 68 26 62 0 17 194
180 150 197 1,179 51 344 468 1,225 518 724 89 6 0 0 21 24 0 24
0 0 0 0 0 0 0 0 0 0 18 0 23 13 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 10 40 0 0 44 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 40 82 0 0 0 0 20 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 80 0 17 67 0 0 0 0 10 40 0 0 0 17 0
0 0 0 0 0 17 89 0 0 0 0 0 0 0 0 0 0 0

20 80 0 0 40 17 0 80 55 100 0 0 0 10 0 0 33 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0
0 60 90 100 340 113 100 1,280 1,009 1,780 433 490 1,020 810 650 1,660 1,733 2,840
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 80 260 40 38 80 0 0 0 167 5 20 0 133 900 117 500
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 25 40 0 0 0 17 5 0 0 0 0 0 0

100 0 0 0 0 0 0 20 27 0 0 0 0 0 33 30 0 20
0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 40 13 0 20 0 0 0 0 0 0 0 30 0 0
0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 10 20 20 13 20 60 40 0 67 30 40 40 33 40 117 60
0 0 20 0 21 15 29 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 133

40 60 101 312 149 44 116 83 69 168 0 0 0 0 0 250 167 356
340 100 899 1,448 510 827 1,506 578 391 392 17 10 0 0 0 590 217 711
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 15 29 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0

75 0 90 80 160 63 80 780 540 780 83 25 20 10 33 40 142 100
25 180 0 20 0 0 0 0 0 0 0 10 0 40 0 20 124 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0
180 120 20 0 20 0 60 5,120 3,820 3,500 67 40 0 10 17 680 150 600
0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 20 10 0 0 0 0 40 100 100 33 5 0 0 33 20 50 100
0 0 100 20 180 75 100 40 60 100 50 15 20 10 33 60 50 60

220 540 380 180 1,100 288 720 7,700 9,920 9,260 2,633 685 2,240 1,390 1,367 2,200 1,350 3,220
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80 20 20 60 20 25 60 0 0 0 0 15 0 30 100 0 0 0
0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 82 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

4 5 1 2 3 4 5 1 2 3 1 2 3 4 5 1 2 3
RG_FOBKSRG_FO26 RG_FOBCPRG_FO23RG_FO22

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 20 131 20 260 50 80 286 408 517 17 0 40 0 0 0 0 20
0 0 0 0 0 0 0 41 41 0 0 0 0 0 0 0 0 0
0 0 0 0 40 0 0 61 82 41 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0

500 580 201 660 260 338 920 0 0 0 250 50 640 254 960 140 67 260
0 0 0 0 0 0 0 164 122 103 0 0 0 0 0 0 0 20

1,220 1,700 71 620 360 213 520 1,104 510 579 533 95 160 106 606 60 133 560
0 60 0 20 20 13 0 491 224 413 33 0 0 0 0 0 50 60
0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 10 40 0 63 120 0 0 0 33 0 0 0 0 20 17 0
0 0 30 40 20 100 100 0 0 0 83 25 80 10 33 80 33 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

460 360 0 0 0 0 0 0 20 0 100 15 140 10 83 40 33 80
200 220 10 40 40 0 80 245 286 227 217 120 200 100 367 60 33 140
20 40 0 0 40 0 40 204 102 331 17 50 60 30 17 60 233 120
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0

240 200 20 20 20 13 40 61 20 62 67 0 60 10 33 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

120 0 906 160 1,840 788 420 143 184 124 150 5 120 10 117 220 67 200
40 23 0 0 0 0 0 0 0 30 0 7 0 11 36 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 30 27 22 36 67 0 0 0 0 0 0 0 18 0 0 60
0 0 0 27 0 0 44 0 0 0 0 7 0 0 0 0 17 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80 0 0 0 67 36 0 0 0 0 0 0 0 0 0 0 0 40
0 0 0 0 0 0 0 0 0 0 70 0 85 11 89 0 0 200
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 110 322 426 35 0 21 11 0 20 50 0
0 0 0 0 0 0 0 605 268 304 35 0 0 0 0 0 33 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100 140 10 0 0 0 0 165 161 122 0 0 0 0 0 0 0 0
20 0 0 27 67 54 44 55 54 0 0 0 43 0 18 0 0 20
0 0 0 0 0 18 0 0 54 0 0 0 0 0 0 0 0 0
0 23 30 160 22 18 22 165 0 61 141 14 128 34 71 180 150 480
0 0 0 0 0 0 0 440 107 122 0 0 21 11 0 60 17 0
0 0 0 0 0 0 0 220 54 152 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 30 18 29 0 0 0 20 0 0
0 93 10 0 22 0 0 0 0 30 0 7 43 11 18 0 0 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 22 220 161 243 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_FOUEW
1 2 3 1 2 3 4 5 1 2 3 1 2 3 1 2 3 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 180 40 20 20 400 0 0 0 0 0 0 0 0 0 100
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 40
0 65 30 0 0 0 0 0 0 0 0 0 0 0 0 80 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 20 0
0 5 0 0 0 0 0 0 0 40 0 0 20 0 21 20 0 20
20 5 0 0 0 0 0 0 0 0 0 60 40 62 0 40 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 5 0 0 20 0 0 0 0 0 40 0 0 0 0 0 0 0

160 179 180 580 640 200 500 257 133 0 120 140 300 372 279 380 120 400
0 36 20 0 20 60 20 43 67 0 40 140 180 166 0 0 20 60
0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 20 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 5 0 340 220 200 220 120 0 0 0 0 0 0 500 540 800 1,000
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

160 82 70 0 0 0 0 0 40 120 80 60 20 80 20 40 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 24 0 0 0 0 0 0 0 0 0 0 0 0 52 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 29 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 101 95 26 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 75 116 30 264 76 285 0 72 220 146 69 307 1,072 202
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 25 95 130 0 0 0 596 51 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25
0 18 34 121 25 0 30 22 281 316 441 72 66 83 321 77 26 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 73 56 193 50 58 60 132 101 32 104 264 285 187 161 665 1,045 227
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FODHE RG_FODNGD RG_FODPORG_FOBSC RG_FODGH
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_FOUEW
1 2 3 1 2 3 4 5 1 2 3 1 2 3 1 2 3 1

RG_FODHE RG_FODNGD RG_FODPORG_FOBSC RG_FODGH

0 0 0 0 0 0 0 0 0 0 0 0 0 0 115 0 26 0
0 0 0 0 0 0 0 0 25 0 0 24 0 0 92 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 47 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 9 0 0 0 0 0 0 0 0 0 24 0 0 0 0 0 0
0 0 0 48 0 0 0 0 151 221 104 96 22 42 92 154 653 25
0 9 0 193 50 116 180 881 732 316 596 144 505 42 1,812 4,504 5,593 580
20 27 0 0 0 0 0 0 0 0 0 24 22 21 0 77 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 9 0 20 60 80 80 80 0 0 0 20 40 40 0 90 30 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 15 0 0 0 0 0 40 0 20 20 0 20 120 90 270 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,340 1,156 1,160 780 340 300 180 100 900 520 1,000 1,860 1,060 2,100 0 580 560 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 27 0 160 20 460 0 1,800 60 2,000 0 40 20 0 20 180 4,240 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 9 0 20 0 0 20 60 0 0 0 60 20 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 20 20 40 127 60 40 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 0 40 0 0 0 0 0 40 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 153 0 20 0
0 20 30 40 60 0 0 0 60 40 400 60 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 87 35 2,255 1,003 839 422 848 105 49 291 84 55 66 152 95 270 0

120 122 105 585 397 441 778 872 335 291 229 816 665 554 708 1,425 2,330 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0
0 0 0 40 60 0 0 0 0 20 20 0 0 0 0 0 0 0
20 30 30 60 20 120 0 0 760 1,020 800 180 60 120 0 20 114 0
0 35 30 100 20 40 80 80 0 0 0 0 0 0 80 100 46 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 20 0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 40 40 20 20 20 0 20 20 0

180 120 160 1,340 620 620 780 260 1,240 880 3,420 1,380 1,940 2,720 320 320 240 180
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 45 10 60 40 120 40 20 180 340 140 100 40 100 0 0 0 0
80 0 30 0 0 20 60 0 140 320 20 0 0 0 0 0 0 0

2,440 975 790 2,340 1,340 1,240 1,640 960 5,700 8,120 9,160 4,940 3,900 4,500 1,860 1,820 2,040 720
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 0 10 101 0 40 20 0 0 0 0 0 0 0 640 561 640 60
0 0 0 0 0 0 0 0 0 75 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_FOUEW
1 2 3 1 2 3 4 5 1 2 3 1 2 3 1 2 3 1

RG_FODHE RG_FODNGD RG_FODPORG_FOBSC RG_FODGH

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 10 0 101 80 60 61 43 0 25 0 100 60 120 80 80 460 40
0 0 0 0 0 0 0 0 40 0 0 0 0 0 0 0 20 0
0 0 0 40 20 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 21 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
60 25 64 656 260 411 122 187 80 80 40 919 458 257 5,253 21 21 430
0 0 0 42 0 26 0 27 20 60 0 21 65 23 0 0 0 0
40 35 75 2,475 1,060 849 489 508 340 640 320 230 327 47 11,743 26,624 35,821 1,209
60 20 11 317 120 154 122 134 120 40 40 230 109 93 284 246 618 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 10 0 0 20 0 0 21 0 0 0 0 0 0 0 0 20 0
0 5 10 40 0 40 0 43 0 0 0 0 0 0 0 40 100 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 5 40 0 0 0 0 0 0 40 0 60 0 20 520 1,343 2,080 40

180 110 60 383 140 180 102 128 160 80 120 100 60 280 420 902 1,540 120
60 25 70 101 20 120 20 21 60 280 40 320 220 240 60 20 260 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
60 10 40 40 100 120 61 64 0 80 60 40 0 20 340 1,483 2,660 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

180 35 0 242 40 180 41 43 240 460 0 480 120 140 760 361 1,540 80
0 16 0 0 0 0 0 0 26 0 60 0 0 63 20 21 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
20 0 0 0 0 0 0 0 0 0 0 43 0 21 0 0 41 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 21 0 20 0 0 0 0 0 0 0 0 0 0
0 10 0 62 80 126 0 20 0 0 0 0 40 105 0 21 20 20
60 5 11 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 53 26 0 43 0 21 0 0 20 0
20 0 0 42 0 0 0 0 79 235 0 0 0 0 0 0 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0
0 0 0 0 0 0 0 0 79 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 21 0 21 60 84 61 20
20 0 0 0 0 0 0 0 0 0 0 0 40 189 20 105 183 80
0 0 0 0 0 0 0 0 0 0 0 0 0 21 120 105 102 0

500 193 106 685 280 189 335 320 105 0 0 744 680 903 60 295 468 80
0 5 21 0 0 0 0 0 26 78 0 21 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 60 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 21 83 0 21 45 0 26 0 0 0 20 21 0 42 0 0
40 26 11 228 20 63 0 80 26 0 0 128 100 21 40 126 224 180
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 11 0 0 0 0 0 0 0 0 21 0 273 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 0 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_FRUL RG_GATE RG_GHCKD
2 3 1 2 3 1 2 3 1 2 3 1 1 2 3 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

240 20 0 20 29 0 0 0 0 0 0 233 0 0 0 8,480 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 180 0 20 20 0 30 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 10 17 0 0 0 0 0
0 0 0 0 0 0 20 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 40 0 80 20 20 0 17 20 0 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0

659 599 33 40 100 420 360 100 40 160 20 100 660 138 600 0 100
21 21 0 0 0 260 220 120 20 20 10 0 20 13 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 50 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,220 600 0 0 0 0 0 0 0 0 0 0 40 38 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0
0 0 17 70 114 380 480 340 0 80 40 0 120 0 160 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 24 0 0 0 0 0 22 0 0 0 0 0 0 0 168 22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 12 0 41 0 22 45 23 11 0 0 0 0 63 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

53 0 21 35 42 306 192 45 91 275 119 285 68 41 23 1,303 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 21 0 0 0 0 0 0 19 0 14 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 14 0 21 0

53 0 83 127 63 184 43 0 91 69 0 19 23 14 0 105 426
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0

53 48 0 23 21 490 363 90 113 114 76 76 113 138 184 63 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 112
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FOUSH RG_FRUPORG_FOUKI RG_FOUNGDRG_FOUEW
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_FRUL RG_GATE RG_GHCKD
2 3 1 2 3 1 2 3 1 2 3 1 1 2 3 1 1

RG_FOUSH RG_FRUPORG_FOUKI RG_FOUNGDRG_FOUEW

0 0 0 0 0 0 0 0 0 0 0 0 0 28 0 126 0
0 0 0 12 0 0 0 0 0 23 0 0 23 96 92 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 21 112 0 0 11 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 72 42 92 63 0 0 0 272 549 152 76 225 28 69 210 0

373 693 21 0 21 999 620 269 883 984 706 475 1,170 441 689 441 0
27 24 0 0 21 20 0 0 23 23 54 0 0 0 23 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 28 0 0

20 0 0 0 14 20 0 0 0 0 0 0 0 0 28 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 60 0 33 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 20 0 0 0 60 20 40 0 0 0 33 0 38 84 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 140 1,367 1,490 1,800 3,000 3,340 1,320 800 540 520 0 360 263 0 20 1,780
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 80 133 150 57 600 40 0 120 80 340 1,000 1,440 200 580 40 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 20 20 0 0 30 0 0 0 0 0 0 0
0 0 0 0 0 20 80 60 0 0 0 0 20 0 20 0 30
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 10 14 0 0 0 0 30 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 30
60 40 67 100 43 0 60 0 80 40 20 0 0 25 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0
0 40 133 253 229 83 62 81 180 74 25 432 48 13 20 20 160

40 120 300 447 214 397 278 779 518 566 395 1,318 312 88 200 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 20 167 40 57 280 280 180 40 20 20 33 120 13 0 0 0
20 20 0 0 14 40 20 0 0 20 20 0 60 13 60 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0
0 0 17 30 0 0 20 20 20 20 0 0 0 0 0 0 0

380 180 183 120 214 3,460 6,020 5,640 400 400 350 0 840 138 500 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0

20 0 67 120 171 60 20 60 120 100 90 17 0 0 20 0 0
0 0 33 10 14 0 20 60 0 40 0 33 20 0 0 0 0

1,580 1,240 2,300 1,370 1,343 7,480 6,260 7,620 2,800 2,940 1,880 117 1,160 388 680 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 52 0 29 0 0 40 20 0 39 17 100 113 120 0 0
0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_FRUL RG_GATE RG_GHCKD
2 3 1 2 3 1 2 3 1 2 3 1 1 2 3 1 1

RG_FOUSH RG_FRUPORG_FOUKI RG_FOUNGDRG_FOUEW

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
140 60 0 0 0 120 100 260 20 20 20 17 220 0 40 0 40
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0

20 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 716
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

760 280 87 83 43 616 226 1,163 680 989 500 419 1,700 400 819 53 434
0 0 0 0 0 43 62 46 20 42 140 0 0 0 0 0 0

1,900 1,160 87 93 100 361 267 821 380 105 220 262 1,880 500 1,573 27 130
120 60 17 0 0 340 226 410 20 63 140 0 40 38 108 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60 20 0 0 0 0 0 0 0 20 0 87 0 0 0 0 0
20 0 0 0 0 0 20 0 40 100 39 105 0 25 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0 0

100 240 17 31 0 0 0 40 120 60 79 0 4,900 463 1,600 0 0
180 220 17 10 29 680 560 700 60 100 79 17 940 188 440 0 0
60 40 17 42 129 440 280 360 80 100 118 0 200 63 120 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 60 0 0 29 0 40 0 40 40 20 35 2,040 313 660 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100 20 70 10 0 280 260 1,180 140 20 177 105 940 50 300 0 0
41 0 0 0 0 0 20 0 0 0 0 0 240 13 126 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 14 0 0 20 0 80 20 42 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 0 24
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 72

124 45 0 10 14 0 81 0 0 0 0 0 40 38 0 0 0
0 0 0 0 43 0 0 0 22 20 0 0 80 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 23 17 10 14 0 61 80 87 80 50 0 0 0 0 0 0

21 0 17 10 0 0 20 0 22 40 0 0 40 13 0 0 0
0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 384
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 576

21 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

21 0 0 0 0 61 0 0 0 0 0 0 40 25 0 0 0
206 250 0 0 0 20 41 20 0 0 0 0 40 13 126 0 0
0 0 17 0 0 82 41 40 0 0 0 0 0 0 0 0 0

124 23 50 0 0 532 772 1,280 87 140 50 42 120 0 105 40 96
0 0 33 0 29 0 0 20 43 100 50 0 0 0 21 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 20 0 0 0 0 0 0 0

124 114 17 10 14 123 122 80 0 20 20 0 40 25 0 0 168
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 82 142 80 0 40 10 0 0 0 21 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,180
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_GRDS RG_HACKUS RG_KICK RG_LCUT RG_LE1
1 1 2 3 4 5 1 1 2 3 1 1 1 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 13
0 0 60 0 0 0 20 0 0 0 90 0 0 0 0
0 640 200 800 780 940 20 0 0 0 10 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 0 0 0 0 0 0 0 13
0 40 0 0 140 120 0 0 0 0 0 0 0 0 0
0 60 20 20 20 40 0 0 0 0 0 60 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

140 0 60 20 40 20 0 14 0 0 0 120 140 17 13
20 0 0 20 20 0 0 0 50 20 0 420 0 67 25
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 20 0 60 0 0 0 0 0 0 0 60 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

580 180 80 20 220 120 400 0 0 0 0 0 740 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 500 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

109 0 0 0 0 0 0 0 0 0 0 0 0 0 0
82 0 24 0 0 0 0 0 0 0 0 0 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 120 0 0
54 0 0 0 0 0 0 0 0 31 514 185 0 75 30
0 0 0 21 0 0 0 0 0 0 0 0 0 0 0

1,007 297 355 208 323 462 525 25 29 0 0 695 100 75 92
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 64 95 0 194 0 262 0 29 183 0 208 0 0 15
0 0 0 0 0 0 0 0 0 0 0 0 0 0 15

109 7,193 3,337 1,183 4,593 1,121 656 324 438 580 0 0 380 0 15
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 22 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 21 0 0 0 0 0 0 0 0 0 0 0
54 149 237 146 474 572 437 25 29 31 3 880 80 37 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2,398 0 7,689 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 22 0 0 0 0 0 0 0 15
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 22 0 0 0 0 0 0 0 280 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 22 0 0 0 0 0 0 0 0 0 0

RG_HENUPRG_HACKDS RG_LI24
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_GRDS RG_HACKUS RG_KICK RG_LCUT RG_LE1
1 1 2 3 4 5 1 1 2 3 1 1 1 1 2

RG_HENUPRG_HACKDS RG_LI24

0 0 0 0 0 0 0 0 0 0 66 0 0 0 0
27 997 544 42 367 352 415 299 321 733 0 695 0 56 31
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 22 0 0 0 0 0 23 60 0 15

381 170 118 42 86 264 219 75 88 122 0 370 480 599 62
109 233 426 229 798 528 743 25 0 0 69 5,024 280 374 308
0 0 24 0 0 0 0 0 0 0 0 0 80 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 160 0 0
0 60 70 45 20 0 0 14 17 20 0 20 0 0 13
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 100 70 135 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 14 0 0 28 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,620 200 60 20 20 0 560 29 17 60 2 0 480 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 170 0 0 0 0 0 0 0 0

100 60 120 80 160 40 170 0 0 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 160 320 240 300 800 0 0 0 0 0 0 45 0 0
80 0 20 0 0 0 0 0 0 0 0 0 23 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 113 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 80 40 0 100 40 40 14 17 520 0 0 0 50 463
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,053 202 272 277 384 623 241 0 0 20 2 0 1,555 33 0
3,547 6,758 5,388 3,223 4,116 1,997 2,119 14 17 20 0 80 205 0 13

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 20 0 0 0 0 0 0 17 0 0 0 0 0 0

360 100 100 40 220 160 380 86 100 140 0 60 240 250 300
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0

3,140 3,560 1,520 220 1,560 340 1,220 457 917 980 4 40 2,140 200 125
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 80 40 100 20 80 580 57 67 100 0 0 0 200 163
60 0 0 0 0 0 20 229 267 400 0 0 220 33 38

880 2,240 1,640 880 2,620 1,360 4,240 2,671 3,733 7,180 2 140 2,420 1,550 1,200
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 20 0 0 0 0 120 0 0 0 0 60 100 0 13
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 0 0 0 20 43 196 211 0 0 0 0 0
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TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_GRDS RG_HACKUS RG_KICK RG_LCUT RG_LE1
1 1 2 3 4 5 1 1 2 3 1 1 1 1 2

RG_HENUPRG_HACKDS RG_LI24

0 0 0 0 0 0 0 14 0 42 0 0 0 0 0
20 140 40 0 80 20 80 71 54 147 0 120 300 83 25
0 0 0 0 0 0 0 14 0 0 0 0 0 0 0
40 0 0 0 0 0 20 0 0 0 0 0 0 67 13
0 0 0 0 60 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,812 600 540 180 680 340 0 14 0 0 0 0 1,215 0 0
462 120 40 20 240 460 760 14 100 160 0 0 53 533 250

5,865 720 580 140 640 820 5,280 114 50 100 6 220 819 200 138
141 60 40 100 280 440 560 57 83 120 10 60 53 100 38
0 20 0 0 0 0 160 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0 0 80 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

160 180 240 0 120 120 160 0 0 0 0 20 380 0 0
160 0 0 0 0 0 20 71 67 120 0 120 100 67 188
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 140 140 140 14 0 0 0 20 40 117 38
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,280 280 300 40 100 220 13,500 186 183 140 0 100 1,200 783 263
0 0 0 0 0 0 102 0 0 0 0 0 146 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 167 0 0

140 0 29 0 0 0 204 51 137 136 2 0 1,084 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

120 56 58 0 54 245 102 0 27 181 0 86 83 0 23
0 112 0 69 27 49 306 77 164 181 0 107 83 0 23
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 25 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 45 0 0 0 0 70
0 0 0 0 0 0 0 0 0 0 0 0 0 46 0
0 0 29 0 0 0 34 0 0 45 2 0 0 0 0

200 0 0 0 0 0 68 0 0 0 0 0 0 0 0
0 168 0 0 82 0 102 0 0 0 0 0 0 0 0

340 532 462 23 299 245 68 0 0 45 2 86 375 0 0
80 56 0 69 0 25 0 0 27 45 0 21 0 0 0
20 0 0 0 0 0 68 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100 84 116 23 54 74 102 0 0 0 0 0 0 0 0
280 28 87 69 82 25 68 0 27 0 0 0 21 46 47
0 28 0 0 27 0 102 0 0 0 0 0 0 92 23

1,120 196 260 69 354 933 34 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 20 0 80 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_LI24 RG_LIDCOM RG_LISP24 RG_MI2 RG_MI25
3 1 2 3 1 1 2 3 4 5 1 2 3 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 80 0 40 0 0 0 0 0 0 0 20 0 0 0 0
0 40 40 100 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 80 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 60 20 0 0 0 20 120 60 200 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
57 20 0 20 100 40 60 0 0 20 20 80 60 60 240 20
14 60 40 80 340 20 60 40 80 20 40 180 180 140 80 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0
0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 736

104 0 0 51 755 25 50 0 48 119 157 45 317 140 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
74 75 131 51 1,561 679 598 318 456 358 381 429 272 186 936 123
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 224 87 51 25 0 0 45 72 24 67 3,226 113 653 0 0
0 0 44 0 0 0 0 0 0 0 0 0 0 23 0 0
0 75 87 0 50 75 0 0 72 24 0 880 45 210 48 20
0 0 0 0 0 0 0 0 0 0 0 23 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 24 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 579 352 274 159 288 119 425 722 476 256 48 102
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0
44 0 0 0 25 0 0 23 0 24 0 23 0 23 0 184
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 72 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_LIDSL RG_LILC3RG_LI8
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_LI24 RG_LIDCOM RG_LISP24 RG_MI2 RG_MI25
3 1 2 3 1 1 2 3 4 5 1 2 3 1 1 1

RG_LIDSL RG_LILC3RG_LI8

0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0
44 1,234 871 1,080 2,115 805 823 614 577 215 470 1,624 748 862 24 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 23 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 25 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20

119 75 0 206 554 352 100 295 264 96 269 406 295 280 336 20
385 37 0 0 6,949 1,711 2,070 3,045 2,258 2,101 4,992 10,197 5,754 3,263 1,008 593
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 40 40 20 20 0 0 0 0 20 20 20 60 20
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 100 40 200 60 20 0 0 0 0 0 0 0 20 80 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 80 40 40 320 620 720 480 400 180 220 20 220 60 280 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 100 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20

143 100 160 40 100 20 40 0 80 40 0 0 20 40 0 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 21 62 80 354 61 220 290 106 188 20 0 20 103 543 1,660
29 559 518 360 2,726 1,599 1,180 890 1,254 712 80 80 140 257 330 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0

186 180 180 380 1,540 360 280 100 160 120 20 20 20 40 300 240
0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 0 0 0 0 0 0 0 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

229 20 40 100 240 140 200 100 60 20 0 0 0 80 420 5,200
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20

271 40 80 20 200 400 420 220 320 160 0 0 0 40 20 0
57 20 80 40 0 20 0 0 20 0 0 0 0 0 140 60

1,929 1,540 1,260 2,280 2,520 1,220 1,600 840 1,220 740 100 80 180 440 720 1,800
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 40 20 40 0 0 0 0 0 0 0 40 0 20 41 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 20 0 0 40 0 48 0 0 20 40 0 0 0 0 0

Page 26 of 36



Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_LI24 RG_LIDCOM RG_LISP24 RG_MI2 RG_MI25
3 1 2 3 1 1 2 3 4 5 1 2 3 1 1 1

RG_LIDSL RG_LILC3RG_LI8

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 40 20 101 20 72 0 20 0 20 80 0 20 82 280
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29 0 0 0 20 0 0 0 0 0 0 0 0 0 20 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 426 300 301 141 20 40 0 0 0 0 20 0 20 1,450 0

743 61 80 20 20 60 120 80 40 40 0 0 20 20 0 331
100 1,807 1,540 3,167 2,642 940 420 400 660 140 40 20 40 471 41 530
114 325 540 441 524 240 380 160 220 100 20 180 180 184 0 298
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 20 0 0 0 0 0 0 20 0 0 0 61 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 80 40 20 101 40 80 60 40 20 0 40 0 41 0 280

157 180 100 120 182 60 40 40 20 20 0 0 20 20 0 80
57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 61 0

100 0 0 0 20 40 0 20 20 0 0 0 0 0 20 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0

300 3,680 2,460 5,371 3,268 220 720 60 220 200 20 0 20 41 61 140
0 122 126 0 208 23 0 0 0 0 0 0 0 0 100 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 71 0 0 0 0 0 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 53 0 0 0 0 71 0 0 0 0 0 200 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 340 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 63 107 69 70 47 0 570 66 496 120 89 275 0 0
41 306 189 481 1,180 397 564 1,752 143 131 83 0 89 825 60 140
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 63 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 139 0 0 0 0 0 0 20 22 0 0 0
0 122 63 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120
0 183 503 534 1,389 47 141 152 0 66 0 0 0 0 80 1,020
0 61 0 107 208 0 94 0 143 131 41 0 0 0 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 53 347 23 94 0 0 66 0 0 0 0 0 20
61 183 314 214 139 0 0 76 143 0 0 0 0 0 0 40
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2,262 5,280 1,550 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_MIDBO
2 3 1 2 3 1 2 3 4 5 1 2 3 1 1 2 3 4
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

29 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 200 120 200 120 0 0 0 17 0 0 0 0

71 0 0 160 20 660 0 860 540 360 100 40 0 133 200 283 40 140
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 40 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 53 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0
0 80 140 160 200 300 440 190 171 600 350 120 220 183 360 433 356 152

29 27 0 20 0 80 40 21 43 140 88 20 80 33 40 133 63 108
0 0 0 0 0 0 0 0 21 0 0 0 0 17 0 0 0 0
0 0 0 0 0 0 0 42 21 20 0 0 0 0 0 0 21 0
0 0 20 20 20 0 80 127 43 60 0 0 0 83 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

57 140 60 100 100 0 0 40 40 40 80 300 40 17 80 50 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 80 140 0 0 0 0 0 0 0 0

14 20 20 0 40 0 0 0 0 0 20 40 40 0 120 17 40 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 126 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 42 0 0 0 0 0 0 0 23 45 0 0 0 0 0 24 0
0 21 0 0 0 0 0 0 0 0 23 0 0 0 0 0 0 0

914 377 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 23 0 0 0 24 38 24 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

71 105 70 0 0 349 67 162 940 456 114 1,072 340 99 263 340 378 648
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 42 46 46 0 792 90 512 449 205 23 22 42 173 161 75 142 175
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

171 105 0 46 0 23 22 27 0 23 114 67 127 25 143 434 354 75
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 22 0 32 0 0 0 0 0 0 0 0 0

14 84 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 582 314 216 1,215 867 0 0 0 50 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_MIDAGRG_MI5 RG_MICOMPRG_MI25 RG_MIDCO
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_MIDBO
2 3 1 2 3 1 2 3 4 5 1 2 3 1 1 2 3 4

RG_MIDAGRG_MI5 RG_MICOMPRG_MI25 RG_MIDCO

0 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 0 0 46 0 0 0 27 0 0 0 0 0 0 0 0 0 0
43 189 394 46 160 1,839 157 350 573 274 45 268 0 322 24 0 71 100
243 126 23 46 0 931 45 620 1,169 1,072 68 469 488 173 979 1,283 1,086 798
0 0 46 91 80 23 22 27 23 0 45 22 42 25 72 113 142 175
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 60 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0

71 67 40 140 0 20 0 20 40 120 20 0 0 92 0 50 20 0
0 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 92 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

43 120 300 1,020 260 220 80 180 0 240 860 440 340 133 1,680 1,333 1,580 1,689
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1,740 40 240 360 0 20 80 100 120 1,960 40 17 20 33 0 141
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 20 40 67 20 0 100 20 0 0 44 196 133 80 60
0 0 40 0 0 40 0 0 0 25 0 0 0 0 22 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 80 0 0 33 40 20 75 0 20 20 22 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0

29 240 0 0 20 0 0 120 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 93 0 99 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

214 495 2,840 735 1,789 1,328 240 723 1,222 1,194 247 893 935 285 60 33 40 133
0 45 1,180 925 511 340 40 99 698 466 493 1,527 365 232 40 0 0 27
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 40 0 0 0 0 17 0 0 0 0
0 20 0 0 0 0 0 0 20 0 0 42 20 0 0 0 0 0

100 160 137 60 160 240 53 140 120 160 60 658 180 131 20 17 0 40
0 0 23 0 80 20 27 0 60 40 0 0 0 19 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40
0 0 0 140 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

329 3,060 720 780 820 280 560 200 300 280 1,020 1,280 780 117 20 17 0 40
0 20 0 0 0 0 0 0 0 0 20 20 0 0 0 0 0 0

14 20 40 0 20 40 0 0 0 0 40 0 0 0 0 0 0 0
0 40 80 0 120 140 0 40 40 120 20 100 0 33 0 0 0 0

457 2,240 1,000 240 720 1,740 440 1,240 880 920 440 1,080 420 483 60 67 20 20
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

17 20 20 20 62 20 21 121 20 0 0 40 0 0 42 0 0 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0
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TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_MIDBO
2 3 1 2 3 1 2 3 4 5 1 2 3 1 1 2 3 4

RG_MIDAGRG_MI5 RG_MICOMPRG_MI25 RG_MIDCO

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
116 360 240 40 0 80 105 20 243 182 120 105 80 91 62 17 21 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 180 20 20 21 20 0 0 0 0 20 0 20 0 21 0 41 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
0 0 883 200 504 3,380 428 1,346 2,147 1,795 180 577 145 580 229 273 200 1,400

113 363 22 20 0 0 23 0 0 0 40 107 0 0 42 18 0 0
282 1,526 1,012 100 777 440 135 252 365 101 80 1,346 175 54 478 218 301 200
151 291 43 0 63 80 0 0 101 40 0 150 0 18 42 91 33 60
0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 21 20 20 20 0 20 0 0 0 0 21 0
0 0 0 0 0 20 0 0 0 20 20 0 0 0 0 0 0 0
0 0 80 20 0 80 0 0 81 0 20 60 20 0 42 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

132 220 60 20 0 20 42 0 0 20 60 200 40 18 21 50 21 20
99 40 40 0 0 20 0 0 0 20 0 180 60 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 63 0 20 20 0 0 0 0 0 0 0 0
0 140 0 40 0 0 0 0 0 20 0 0 0 36 0 0 0 0
0 0 0 0 0 60 0 0 61 20 0 0 0 0 0 0 0 0

33 220 1,200 120 413 200 63 20 142 81 300 1,720 420 36 83 67 103 60
0 0 318 491 291 680 2,425 767 357 360 380 224 468 959 69 46 24 95
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 21 0 0 21 0 0 0 0 0 25 0 18 0 0 0 0
0 0 0 0 0 0 0 0 22 20 0 0 0 0 0 0 24 24
0 0 0 0 0 21 0 44 0 0 0 75 0 0 0 23 0 0

14 195 764 320 1,162 412 209 131 134 3,300 260 573 1,026 568 69 46 24 48
0 0 106 0 21 721 105 285 647 140 0 0 0 53 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0

43 238 0 0 0 0 0 0 0 0 0 249 0 0 46 46 0 95
386 1,126 21 21 0 82 0 22 134 400 40 0 0 36 0 0 48 71
0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 46 72 71
0 0 0 0 0 41 0 131 22 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

71 195 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
514 650 85 0 83 41 21 0 22 60 80 50 67 0 92 114 121 24
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 108 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29 108 21 0 0 0 0 0 0 0 0 25 45 0 0 23 0 24
0 0 0 0 0 0 0 0 0 0 0 0 0 0 939 0 0 0
0 0 42 107 104 0 0 0 0 0 0 0 134 0 0 91 506 48
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_MIDCO RG_MIDER RG_MIDGA RG_SCDTC
5 1 1 1 2 3 1 2 3 1 2 3 1 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 33 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

250 0 50 0 30 40 60 100 140 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 160 0 0
0 0 0 0 0 0 0 0 0 0 0 60 0 0 0
0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0 0 0 0 20
17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 20 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 22 0
0 0 0 0 10 80 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

350 20 33 340 50 200 435 718 300 440 420 40 40 0 0
67 0 8 100 0 20 145 42 40 100 80 40 0 11 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 0 0 0 0
0 20 33 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100 0 17 380 220 520 60 340 60 0 0 20 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
33 0 0 80 70 140 40 100 100 40 0 40 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 10 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 0 0 260 130 60 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0 21 0 0 0 0
0 0 0 0 0 0 0 0 0 0 21 0 0 0 0

134 80 76 0 0 0 560 373 223 42 105 231 0 0 28
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 10 0 0 0 0 0 0 0 0 0 0 0 28
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

115 27 38 0 0 0 21 187 56 21 63 92 0 0 28
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

210 27 10 0 10 60 62 163 111 188 356 231 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 29 0 0 0 0 23 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_MIUCO RG_MIULE RG_MP1 RG_SLINE
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TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_MIDCO RG_MIDER RG_MIDGA RG_SCDTC
5 1 1 1 2 3 1 2 3 1 2 3 1 1 2

RG_MIUCO RG_MIULE RG_MP1 RG_SLINE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 10 0 0 0 0 0 0 0 0 0 40 144 389
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19 267 133 40 0 0 21 140 28 63 63 46 100 43 0

573 0 29 20 0 0 353 490 167 1,147 1,131 600 20 58 28
95 0 0 40 40 40 83 163 56 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 30 0 25 0 0 0 0
0 20 33 20 0 0 0 20 30 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 22 20
0 0 0 0 0 0 0 0 0 0 75 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,983 0 0 1,100 300 1,380 780 1,900 840 1,040 1,480 1,600 80 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 540 0 120 20 20 40 20 40 40 180 100 60 11 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
33 0 0 80 30 0 0 30 0 50 20 20 0 0 0
0 0 0 0 0 40 0 0 0 25 20 0 20 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 0 0 0 0 30 20 25 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 20 80 0 260 111 220
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2,141 238 949 288 354 1,346 2,017 1,108 212 106 141 906 0 0
83 779 278 791 202 326 174 1,023 492 1,108 1,134 2,379 634 100 160
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 100 0 42 0 0 0 0 20 11 0
33 100 8 740 20 220 140 296 80 100 0 50 100 100 200
33 0 0 0 0 0 20 21 40 0 0 50 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 10 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 20 0 0
67 140 25 540 660 1,360 280 2,740 1,300 1,800 1,580 560 160 189 1,480
0 0 0 20 0 0 0 0 0 0 0 0 40 0 0
17 40 8 0 30 20 0 0 0 20 40 100 0 678 100
0 40 0 40 90 60 0 20 20 20 0 0 20 178 120
17 340 117 480 330 520 160 800 380 4,160 3,120 2,160 2,780 1,356 2,100
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 0 8 42 10 0 0 80 41 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 111 44
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TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_MIDCO RG_MIDER RG_MIDGA RG_SCDTC
5 1 1 1 2 3 1 2 3 1 2 3 1 1 2

RG_MIUCO RG_MIULE RG_MP1 RG_SLINE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 41 17 0 40 100 20 100 62 40 0 20 0 56 156
0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 8 0 0 0 0 20 21 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

197 821 325 502 80 335 300 1,502 719 289 705 467 120 0 0
39 82 0 22 20 0 0 0 42 0 68 67 0 178 60

197 595 42 393 30 178 160 728 127 133 205 156 120 44 120
0 0 0 44 0 67 20 70 63 178 23 111 0 33 40
0 21 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 8 0 0 0 0 0 0 0 0 20 0 0 0
17 0 0 42 10 0 0 20 0 60 40 0 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 80 0 20 0 0
50 21 8 104 100 340 100 80 62 460 340 340 200 0 0
0 0 0 21 0 0 0 0 0 140 160 60 20 67 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 17 0 0 20 20 0 0 40 20 20 120 22 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 21 0 271 140 220 80 340 83 200 100 20 620 344 300

135 480 808 0 30 24 555 307 294 23 0 0 0 0 30
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 21 8 0 0 0 0 0 0 91 21 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 42 0 22 10 0 0 0 63 0 0 0 0 0 0
67 230 167 44 30 24 576 389 273 0 0 0 0 68 90
0 84 42 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 22 0 0 0 0 0 0 0 21 0 0 0
0 0 0 67 0 24 0 0 0 0 43 21 0 14 60
0 0 8 111 10 24 0 0 21 23 21 0 0 271 180

112 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 22 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 30
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 27 30
0 0 0 0 0 0 0 0 0 46 21 0 0 0 0
45 0 0 0 0 0 0 0 0 0 21 0 0 0 0
0 84 0 200 100 528 85 697 546 137 214 314 40 68 30
0 0 0 0 0 0 0 0 0 69 64 21 0 95 0
0 0 0 0 0 0 0 0 0 0 0 0 0 14 60
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
67 0 0 89 0 96 0 0 0 0 21 42 0 0 0
0 0 0 67 0 0 0 41 42 46 150 42 20 54 60
0 0 8 0 0 0 0 0 0 0 0 0 0 14 30
67 0 0 156 40 120 363 205 21 206 342 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

Pristina - Pristina
- - Tubificinae

- Enchytraeidae Enchytraeus - Enchytraeus
Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Collembola Collembola Entomobryidae - - Entomobryidae

Sarcoptiformes - - - Oribatida
Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Hydryphantidae Protzia - Protzia
Atractides - Atractides

Hygrobates - Hygrobates
Lebertiidae Lebertia - Lebertia

Sperchon - Sperchon
Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Heterlimnius - Heterlimnius
Narpus - Narpus

Haliplidae Brychius - Brychius
Staphylinidae - - Staphylinidae
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Cardiocladius - Cardiocladius

Cladotanytarsus - Cladotanytarsus
Constempellina - Constempellina

Corynoneura - Corynoneura
Cricotopus - Cricotopus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Hydrobaenus - Hydrobaenus
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Nilotanypus - Nilotanypus
Orthocladius - Orthocladius

Pagastia - Pagastia
Paracladopelma - Paracladopelma
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Paratanytarsus - Paratanytarsus
Parorthocladius - Parorthocladius
Phaenopsectra - Phaenopsectra

Polypedilum - Polypedilum
Procladius - Procladius

Prodiamesa - Prodiamesa

Arthropoda

Insecta

Diptera

Coleoptera

Lumbriculida

Tubificida

Chironomidae

Trombidiformes
Euchelicerata

Taxa

ClitellataAnnelida

Ceratopogonidae

Lumbriculidae

Naididae

Hygrobatidae

Sperchontidae

Torrenticolidae

Dytiscidae

Elmidae

Phylum Class Order Family Genus Species RG_SLINE RG_THCK
3 1 1 2 3 1 2 3
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 40

30 0 0 67 0 60 20 0
0 200 0 100 0 0 0 0
0 100 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0
0 0 0 17 40 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 25 20 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 40 0
0 0 0 25 0 40 0 20
0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 1,350 0 0 0 0 40 20
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0
0 17 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 21 0 73 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 239 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 104 0
0 0 0 0 0 0 0 0

29 0 106 24 97 1,311 911 1,407
0 0 0 0 0 0 0 0
0 0 0 24 73 25 0 89
0 0 0 0 0 0 0 0
0 96 0 48 170 124 52 134
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 64 0 0 49 52 67
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 48 121 0 0 0
0 0 0 0 0 0 0 0
0 24 0 0 24 198 312 45
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

RG_UCWER RG_WWRL
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Pseudodiamesa - Pseudodiamesa
Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Meringodixa Meringodixa chalonensis Meringodixa chalonensis

- - Dixidae
Clinocera - Clinocera
Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Muscidae Limnophora - Limnophora

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Helodon - Helodon
Prosimulium - Prosimulium

Simulium - Simulium
Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Erioptera - Erioptera

Hesperoconopa - Hesperoconopa
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena
- - Heptageniidae

Leptophlebiidae - - Leptophlebiidae
Hemiptera Corixidae - - Corixidae
Odonata Coenagrionidae - - Coenagrionidae

Capniidae - - Capniidae
Haploperla - Haploperla
Paraperla - Paraperla

Arthropoda Insecta

Diptera

Plecoptera

Ephemeroptera Drunella

Baetis

Ephemerellidae

Heptageniidae

Baetidae

Chironomidae

Chloroperlidae

Simuliidae

Tipulidae

Dixidae

Empididae

RG_SLINE RG_THCK
3 1 1 2 3 1 2 3

RG_UCWER RG_WWRL

0 0 0 0 0 0 0 0
101 0 148 97 97 99 78 45
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 24 0 26 22

14 48 360 24 340 25 156 22
86 48 21 0 0 1,929 1,509 2,748
0 0 0 0 0 0 0 0
0 34 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 19 22 0 0 0
0 34 20 39 154 0 0 0

10 0 20 58 44 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 20 40 20
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 50 160 133 240 0 20 0
0 0 0 0 0 0 0 0
0 0 100 17 240 0 0 0
0 1,428 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 17 0 0 0 0 0 0
0 0 20 33 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 40 20
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

140 0 40 67 140 0 0 20
0 0 0 0 0 0 25 0
0 0 0 0 0 0 25 22

10 0 0 0 20 105 123 112
80 0 40 0 0 1,235 1,128 1,118
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0
0 0 30 17 23 0 0 40

80 0 150 183 277 420 320 202
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 20

360 17 340 383 2,500 160 340 40
0 0 20 17 40 0 0 0

160 0 220 183 80 40 20 20
140 0 40 200 180 360 360 162

1,630 0 3,340 2,667 5,600 640 900 323
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 126 50 82 80 20 40
0 0 0 0 0 24 20 20

53 0 126 31 45 0 0 0
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Table E.42: Abundance of Benthic Invertebrate Taxa, RAEMP, 2018            

TaxaPhylum Class Order Family Genus Species

Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
- - Leuctridae

Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Calineuria Calineuria californica Calineuria californica
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
- - Perlidae

Diura - Diura
Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche

Cheumatopsyche - Cheumatopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia
Homophylax - Homophylax

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila angelita group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria

Physidae Physella - Physella

Arthropoda
Insecta

Plecoptera

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Leuctridae

Nemouridae

Chloroperlidae

Gastropoda
Mollusca

Basommatophora

Trichoptera

RG_SLINE RG_THCK
3 1 1 2 3 1 2 3

RG_UCWER RG_WWRL

0 0 0 0 0 0 0 0
107 0 126 186 386 96 60 0
10 0 0 0 0 40 0 0
0 17 63 83 185 0 0 0
0 17 0 0 0 0 0 0
0 0 69 169 26 0 0 0
0 1,283 0 0 0 500 500 129

90 17 925 148 627 40 20 0
60 117 116 0 888 500 680 206
40 0 0 0 0 0 40 26
0 0 21 0 41 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 80 100 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 17 0 0 0 0 0 0

30 0 63 33 21 0 40 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 42 0 103 0 0 0
0 0 0 0 0 0 0 0

190 0 105 117 1,397 1,680 3,220 1,020
0 0 0 0 0 60 0 64
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

165 0 244 170 386 100 100 129
0 0 0 0 0 140 40 64
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 110 0 0 0 0 0 0

536 0 0 0 0 40 60 43
0 0 0 0 0 0 0 0
0 18 0 0 0 0 40 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

82 0 0 0 0 0 0 0
41 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 147 22 57 103 20 40 0

330 0 0 0 0 0 0 0
165 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

41 92 44 19 0 0 0 0
0 0 289 38 411 0 0 0
0 0 0 0 0 0 0 0
0 117 0 0 0 0 0 0
0 33 0 0 0 0 0 0
0 17 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Hirudinida Glossiphoniidae - - Glossiphoniidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lumbriculus - Lumbriculus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rhynchelmis - Rhynchelmis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Lumbriculidae 20 40 120 100 80 0 0 40 0 0 0 0 80 0 0 0 33 0
Nais - Nais 0 0 0 0 0 0 3,020 3,500 2,960 0 180 30 0 11 10 0 0 0

- - Tubificinae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0
- Enchytraeidae Enchytraeus - Enchytraeus 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0 0 0
Entomobryidae - - Entomobryidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hypogastruridae - - Hypogastruridae 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
Isotomidae - - Isotomidae 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0

Sminthuridae - - Sminthuridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sarcoptiformes - - - Oribatida 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0

Aturidae - - Aturidae 0 0 0 0 0 0 40 42 63 55 108 11 20 0 0 0 0 0
Feltriidae Feltria - Feltria 40 20 0 0 20 0 0 0 0 22 0 0 0 0 0 0 0 0

Parathyas - Thyas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Protzia - Protzia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Atractides - Atractides 0 0 0 0 0 0 20 21 0 0 0 0 40 44 10 0 0 0
Hygrobates - Hygrobates 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lebertiidae Lebertia - Lebertia 80 40 60 40 80 60 520 570 210 252 151 258 0 0 0 8 33 30
Mideopsidae Mideopsis - Mideopsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pionidae - - Pionidae 0 0 0 0 0 0 0 0 84 0 0 0 0 0 0 0 0 0
Sperchon - Sperchon 0 0 0 0 0 0 80 84 21 22 22 21 0 0 0 8 0 0

Sperchonopsis - Sperchonopsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Testudacarus - Testudacarus 0 0 0 0 0 0 20 21 42 0 0 0 0 0 0 0 0 0
Torrenticola - Torrenticola 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Curculionidae - - Curculionidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Liodessus - Liodessus 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0
Oreodytes - Oreodytes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Stictotarsus - Stictotarsus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Heterlimnius - Heterlimnius 60 0 20 20 100 60 700 640 220 350 340 540 0 0 0 8 11 0

Narpus - Narpus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Haliplidae Haliplus - Haliplus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Helophoridae Helophorus - Helophorus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hydrophilidae Hydrobius - Hydrobius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Athericidae Atherix - Atherix 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mallochohelea - Mallochohelea 0 0 0 0 0 0 0 20 40 10 0 0 0 0 0 0 0 0
Probezzia - Probezzia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Bezzia/ Palpomyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
Boreoheptagyia - Boreoheptagyia 0 0 0 0 0 26 0 0 0 0 0 0 0 0 11 0 0 0

Brillia - Brillia 69 98 52 0 0 0 0 24 22 0 21 0 224 204 65 12 21 0
Chironomus - Chironomus 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Constempellina - Constempellina 57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13
Corynocera - Corynocera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Corynoneura - Corynoneura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cricotopus - Cricotopus 939 492 260 452 476 0 0 0 0 0 0 0 0 0 0 0 0 0

Cryptochironomus - Cryptochironomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diamesa - Diamesa 870 516 260 71 71 26 0 0 0 0 0 0 0 0 0 0 0 0

Diplocladius Diplocladius cultriger Diplocladius cultriger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Eukiefferiella - Eukiefferiella 779 787 182 2,093 1,784 1,078 279 678 1,231 483 1,266 213 112 48 43 0 0 0

Heleniella - Heleniella 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0
Heterotrissocladius - Heterotrissocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hydrobaenus - Hydrobaenus 92 0 182 119 190 53 0 0 22 0 43 0 0 0 0 0 0 0
Krenosmittia - Krenosmittia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Limnophyes - Limnophyes 23 0 0 0 0 0 0 0 22 0 0 0 0 12 11 0 0 0
Micropsectra - Micropsectra 57 98 104 95 119 131 0 121 45 13 64 56 224 36 76 87 41 52
Microtendipes - Microtendipes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Monodiamesa - Monodiamesa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nanocladius - Nanocladius 0 0 0 0 0 0 0 0 0 0 21 11 0 0 0 0 0 0
Orthocladius - Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 67 12 0 0 0 0

Pagastia - Pagastia 366 369 182 48 48 0 279 460 783 102 751 202 0 0 0 0 0 13
Parakiefferiella - Parakiefferiella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Paramerina - Paramerina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parametriocnemus - Parametriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 12 11 0 0 0

Parorthocladius - Parorthocladius 23 0 0 0 0 0 23 0 0 0 0 11 45 0 0 0 0 0
Pentaneura - Pentaneura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species
LC_FRUS LC_GRCK GH_ER1ALC_DC1 LC_DCDS LC_FRB

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
TaxaGenus Species

LC_FRUS LC_GRCK GH_ER1ALC_DC1 LC_DCDS LC_FRB
Phylum Class Order Family

Phaenopsectra - Phaenopsectra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polypedilum - Polypedilum 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0

- Potthastia gaedii group 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- Potthastia longimana group 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Procladius - Procladius 0 0 0 24 24 0 0 0 0 0 0 0 0 0 0 0 0 0
Psectrocladius - Psectrocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pseudodiamesa - Pseudodiamesa 137 0 78 24 24 0 0 0 0 0 0 0 0 0 0 0 0 0
Radotanypus - Radotanypus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Rheocricotopus - Rheocricotopus 252 98 495 0 0 0 0 24 22 13 21 0 45 0 0 0 41 39
Rheotanytarsus - Rheotanytarsus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Stempellina - Stempellina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Stempellinella - Stempellinella 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0

Stictochironomus - Stictochironomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Synorthocladius - Synorthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tanytarsus - Tanytarsus 0 0 0 0 0 0 70 0 0 0 0 0 0 0 0 0 0 0
Thienemanniella - Thienemanniella 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0

Tvetenia - Tvetenia 2,863 2,040 1,822 1,998 2,188 710 348 533 201 25 236 34 22 120 33 12 41 104
Zavrelimyia - Zavrelimyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Orthocladius complex 4,489 1,401 1,302 357 357 289 1,231 1,139 2,530 305 815 572 0 0 0 50 0 0
- - Thienemannimyia group 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0

Dixa - Dixa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dixella - Dixella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Dixidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dolichopodidae - - Dolichopodidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Clinocera - Clinocera 0 0 0 0 0 0 0 35 0 49 0 0 0 0 0 8 0 20
Hemerodromia - Hemerodromia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Neoplasta - Neoplasta 100 100 80 100 0 100 40 105 160 81 120 130 20 22 30 0 0 0
Oreogeton - Oreogeton 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0

Roederiodes - Roederiodes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wiedemannia - Wiedemannia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Chelifera/ Metachela 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33 0
Limoniidae - - Limoniidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Muscidae Limnophora - Limnophora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pediciidae - - Pediciidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pelecorhynchidae Glutops - Glutops 40 0 0 0 0 0 0 0 0 10 0 10 0 33 10 0 0 0
Psychodidae - - Pericoma/Telmatoscopus 480 160 520 20 20 40 420 360 320 110 260 120 80 0 20 46 156 150

Prosimulium - Prosimulium 0 0 0 0 0 0 0 20 0 0 0 20 20 0 0 0 0 0
Simulium - Simulium 440 800 260 1,520 1,300 520 0 0 0 0 0 0 0 56 10 0 0 10

Stratiomyidae - - Stratiomyidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tanyderidae - - Tanyderidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Antocha - Antocha 20 40 0 0 0 0 80 280 90 80 60 56 20 11 0 0 0 0
Dicranota - Dicranota 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 11 0
Gonomyia - Gonomyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Gonomyodes - Gonomyodes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hexatoma - Hexatoma 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Limnophila - Limnophila 0 0 0 0 0 0 0 0 30 0 0 14 0 0 0 0 0 0

Rhabdomastix - Rhabdomastix 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10
Tipula - Tipula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ameletidae - - Ameletidae 0 0 0 0 60 40 20 60 40 30 20 20 0 0 0 0 0 40
Acentrella - Acentrella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Baetis fuscatus Baetis fuscatus gr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- Baetis 622 791 2,020 200 273 192 200 674 420 110 262 85 300 311 166 515 498 351
- Baetis rhodani group 598 669 540 120 507 288 300 926 440 130 218 75 20 0 74 639 613 485

Callibaetis - Callibaetis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diphetor Diphetor hageni Diphetor hageni 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33

Caudatella - Caudatella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30
Drunella coloradensis Drunella coloradensis 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0

Drunella doddsii Drunella doddsii 580 240 560 280 600 260 20 0 30 25 0 80 60 0 10 46 33 90
Drunella spinifera Drunella spinifera 0 0 0 0 0 0 120 80 30 0 0 0 0 0 0 0 0 0

- Drunella grandis group 0 0 0 0 0 0 0 0 0 25 0 0 0 0 0 0 0 20
Ephemerella - Ephemerella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 20

Serratella - Serratella 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 0
- - Ephemerellidae 2,040 860 8,140 3,720 5,340 3,480 1,120 1,040 620 430 520 700 0 11 10 77 22 10

Cinygmula - Cinygmula 0 0 20 60 80 0 60 0 0 30 0 10 60 0 0 46 33 110
Epeorus - Epeorus 160 160 80 0 0 0 0 0 0 0 0 0 540 533 370 115 144 40

Rhithrogena - Rhithrogena 0 0 0 0 0 0 0 0 0 0 0 10 60 0 10 131 467 160

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
TaxaGenus Species

LC_FRUS LC_GRCK GH_ER1ALC_DC1 LC_DCDS LC_FRB
Phylum Class Order Family

Heptageniidae - - Heptageniidae 14,640 12,640 9,900 8,360 8,440 5,280 2,940 3,280 2,320 1,090 620 1,140 240 222 320 492 811 980
Leptohyphidae Tricorythodes - Tricorythodes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Leptophlebiidae - - Leptophlebiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Siphlonuridae - - Siphlonuridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hemiptera Corixidae - - Corixidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Odonata Aeshnidae Aeshna - Aeshna 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mesocapnia - Mesocapnia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Utacapnia - Utacapnia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Capniidae 0 0 0 60 20 0 0 0 20 0 0 10 200 281 110 0 22 10
Suwallia - Suwallia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sweltsa - Sweltsa 160 180 200 80 20 80 140 100 80 60 20 100 160 180 150 31 44 10

Paraleuctra - Paraleuctra 0 0 0 0 0 0 0 20 0 0 0 0 40 23 40 0 0 0
Perlomyia - Perlomyia 60 20 0 0 0 20 0 0 0 0 0 0 0 0 40 0 0 0

- - Leuctridae 60 0 20 0 20 0 0 0 0 30 0 10 40 34 40 0 0 0
Malenka - Malenka 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Visoka Visoka cataractae Visoka cataractae 0 0 22 20 0 0 41 0 0 0 0 0 248 110 119 0 0 0

Zapada cinctipes Zapada cinctipes 253 0 44 80 0 64 392 146 120 0 309 50 0 0 0 88 78 130
Zapada columbiana Zapada columbiana 3,356 1,743 1,780 2,120 2,888 2,629 82 208 220 72 62 60 1,849 816 388 0 0 0

- Zapada 2,896 3,214 3,076 1,600 1,410 636 371 1,312 980 263 865 150 83 122 22 20 67 30
- Zapada oregonensis group 4,436 2,143 3,538 320 462 191 474 354 300 215 144 100 0 0 22 0 0 0

Peltoperlidae - - Peltoperlidae 0 0 0 0 0 40 0 0 0 0 0 0 100 11 100 0 0 0
Claassenia Claassenia sabulosa Claassenia sabulosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Doroneuria - Doroneuria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hesperoperla - Hesperoperla 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 22 20
Perlesta Perlesta placida complex Perlesta placida complex 0 0 0 0 0 0 0 0 0 10 20 0 0 0 0 0 0 0

- - Perlidae 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 31 11 10
Cultus - Cultus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Isoperla - Isoperla 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 38 33 40
Kogotus - Kogotus 180 100 260 100 0 40 180 300 280 100 180 150 0 0 0 0 0 0

Megarcys - Megarcys 60 60 120 100 20 80 0 20 40 20 20 20 80 45 10 0 0 0
Setvena - Setvena 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Skwala - Skwala 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - Perlodidae 240 100 200 420 640 400 40 220 160 160 1,280 430 100 56 40 15 0 10
Pteronarcyidae Pteronarcella - Pteronarcella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Taeniopterygidae - - Taeniopterygidae 220 140 400 20 0 0 40 0 20 10 0 0 0 23 0 69 178 90
Allomyia - Allomyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apatania - Apatania 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0 0 0

Pedomoecus Pedomoecus sierra Pedomoecus sierra 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0
Brachycentrus - Brachycentrus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 48 50

Micrasema - Micrasema 0 0 0 0 0 0 0 21 21 0 180 0 0 0 0 0 0 0
- - Brachycentridae 0 0 0 0 0 0 80 82 125 0 0 0 0 0 0 0 0 0

Glossosomatidae - - Glossosomatidae 20 0 0 0 20 120 0 0 0 0 0 0 23 0 0 23 24 20
Arctopsyche - Arctopsyche 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 24 10
Hydropsyche - Hydropsyche 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parapsyche - Parapsyche 240 160 66 180 680 880 40 0 42 0 20 0 0 23 10 0 0 0

- - Hydropsychidae 2,180 1,740 1,390 1,400 1,020 1,120 20 41 0 11 20 31 160 102 50 0 0 0
Hydroptilidae Hydroptila - Hydroptila 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lepidostomatidae Lepidostoma - Lepidostoma 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Leptoceridae - - Leptoceridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dicosmoecus - Dicosmoecus 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0
Ecclisomyia - Ecclisomyia 0 0 0 0 0 0 0 0 0 0 0 0 46 0 0 0 0 0

- - Limnephilidae 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0
Rhyacophila atrata Rhyacophila atrata complex 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0
Rhyacophila narvae Rhyacophila narvae 80 120 132 0 40 60 20 0 0 22 20 41 46 0 60 0 24 0

- Rhyacophila 460 60 88 560 140 140 140 206 813 303 80 196 480 215 270 0 0 0
- Rhyacophila hyalinata group 60 20 0 0 40 40 0 0 0 0 0 0 0 11 0 0 0 0
- Rhyacophila vofixa group 0 0 0 60 140 140 0 0 0 0 0 0 23 11 10 0 0 0
- Rhyacophila betteni group 20 0 0 0 0 0 40 0 21 0 20 0 0 0 0 0 0 0

- - hyacophila brunnea/vemna gro 20 20 66 20 0 20 120 329 479 101 60 62 46 90 50 0 0 0
Neothremma - Neothremma 0 0 0 0 0 0 0 0 0 0 0 0 617 192 190 0 0 0

Oligophlebodes - Oligophlebodes 1,180 520 177 180 280 100 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bivalvia Veneroida Pisidiidae - - Pisidiidae 0 0 0 0 0 0 0 0 20 10 0 0 0 0 0 0 0 0
Lymnaeidae Fossaria - Fossaria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Planorbidae Promenetus - Promenetus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Neotaenioglossa Hydrobiidae - - Hydrobiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

RG_BACK RG_BOCK RG_CLODE
1 2 3 1 2 3 1 2 3 1 1 1 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 40 60 60 20 0 20 60 0 0 0 0

622 390 160 20 20 80 60 0 0 20 0 0 0 2,740
0 0 0 0 20 0 80 80 100 0 0 0 0 240
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 500 130 720 380
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 100 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 20 0 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 160 680
0 0 0 0 0 0 0 0 0 0 0 0 0 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0

11 10 0 0 0 0 0 0 0 0 0 0 0 0
67 40 20 0 0 60 80 60 100 140 20 0 20 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 40 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 60 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 10 20 0 0 0 480 380 540 0 20 0 100 180
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 100 40 240 140 180 320 57 0 160 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 143 40 10 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

48 15 0 0 0 0 26 0 0 64 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 15 0 0 0 0 0 0 64 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 15 0 0 0 0 26 0 0 0 1,277 24 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 24 0 0 0 0 0 0 0 0 0
0 0 0 29 0 50 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

71 75 30 0 49 75 52 102 198 64 0 1,912 168 644
0 0 0 0 0 0 0 0 0 21 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

24 15 0 29 0 0 0 0 0 0 0 12 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 15 0 0 0 0 0 0 0 0 340 0 0 0

24 0 0 29 0 0 285 34 119 21 813 118 1,658 3,654
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 15 0 0 0 0 0 0 28 21 0 0 0 0

48 0 0 205 634 325 0 34 28 0 0 0 2,686 3,931
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 43 2,621 0 0 0
0 0 0 0 0 0 0 0 0 107 0 35 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_CORCKGH_ERSC4 RG_AGCK RG_ALUSM
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

RG_BACK RG_BOCK RG_CLODE
1 2 3 1 2 3 1 2 3 1 1 1 1 2

RG_CORCKGH_ERSC4 RG_AGCK RG_ALUSM

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 28 0 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 22 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

24 0 0 0 0 75 130 102 28 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

24 15 0 117 0 0 52 0 79 0 81 0 0 233
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 26 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 29 24 0 0 0 0 0 0 0 0 0
0 75 15 29 24 0 156 0 368 150 213 24 63 430
0 0 0 0 0 0 0 0 0 0 0 0 0 0

71 0 0 292 439 275 208 68 142 21 0 35 1,574 3,823
0 0 0 0 24 0 0 0 0 0 3,450 0 672 64
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 40 0 0 0
0 0 0 0 0 0 0 0 0 0 220 0 0 0

11 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 20 0 23 0 0 40 0 0 72 0
0 0 0 0 0 0 0 0 0 0 100 0 0 0

11 0 0 0 0 0 117 80 100 0 0 0 108 360
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

33 20 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 10 0 0
0 0 0 0 0 0 0 0 0 0 40 20 0 20
0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 100 100

111 80 150 280 140 260 1,480 940 1,320 1,900 0 220 1,580 1,980
0 10 0 0 0 0 0 0 0 0 0 0 0 0

44 0 10 0 0 0 20 20 80 200 782 540 20 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 10 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 40 240
0 40 30 0 0 20 0 0 0 120 0 10 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 20 0 0 20 40 0 0 50 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 10 0 0

33 20 0 420 140 20 40 0 0 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

218 249 174 40 0 60 988 460 1,176 140 0 0 0 0
355 221 406 40 60 20 32 0 104 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 260 0 0 0

27 0 0 0 0 0 0 0 0 0 0 0 0 0
0 10 0 0 0 0 80 40 40 0 0 0 0 0
0 0 0 20 0 80 155 0 284 0 0 0 0 0
0 0 80 60 20 20 265 380 310 0 0 0 0 0
0 0 0 0 0 0 0 0 26 0 0 10 0 0

56 30 0 0 0 0 0 0 0 0 0 0 0 0
33 10 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

389 310 50 3,800 2,480 1,740 2,100 1,340 2,820 40 0 130 20 0
0 10 0 80 100 60 120 20 60 0 0 0 0 0

11 0 80 0 100 120 20 80 40 240 0 0 0 0
44 480 520 300 280 240 0 0 20 20 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

RG_BACK RG_BOCK RG_CLODE
1 2 3 1 2 3 1 2 3 1 1 1 1 2

RG_CORCKGH_ERSC4 RG_AGCK RG_ALUSM

167 330 1,080 9,300 9,180 7,000 2,260 1,200 2,320 600 0 0 0 0
0 0 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 40 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 51 50 0 0 0 0 0 40 241 0 40 0 0
0 0 0 0 0 23 0 0 0 0 0 0 0 0
0 20 60 180 160 137 140 120 140 121 0 30 0 0
0 0 0 0 20 0 40 0 40 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 40 20 80 20 221 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 22 21
0 0 0 0 0 0 0 0 0 0 0 0 0 0

389 133 120 0 0 0 490 29 505 257 300 38 631 516
0 0 0 0 25 40 0 0 105 1,848 0 0 0 0

11 10 30 200 75 20 429 293 442 1,310 0 13 87 43
0 10 0 0 0 0 82 117 147 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0

33 0 60 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 20 20 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

133 31 0 0 0 0 0 0 0 0 0 0 0 0
11 10 0 0 0 0 40 80 40 0 0 0 20 0
0 0 0 0 0 0 0 20 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 40 0 0 0 0
0 10 0 0 0 0 0 0 0 0 0 0 0 0

333 102 20 0 0 0 0 0 20 100 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 41 120 40 140 580 40 140 80 0 0 0 0 0
0 0 0 0 0 0 0 0 0 41 0 0 0 0
0 0 0 540 380 427 0 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

200 60 0 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 20 0 120 0 0 0 0 240
22 0 0 0 0 0 20 0 100 0 0 0 0 0
44 30 40 0 0 27 520 189 220 249 0 0 0 0
11 0 10 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 21 20 21 0 0 20 0
0 0 0 0 0 0 20 105 100 21 0 0 0 0
0 0 0 0 0 0 0 0 0 0 4,719 56 500 1,200
0 10 0 0 0 0 0 0 0 83 0 0 0 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 20 0 0 0 0 0 0 0 62 341 11 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 180 105 260 0 0 23 0 0
0 0 0 0 40 27 240 232 260 290 0 0 320 380
0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 83 0 0 0 0
0 0 0 0 0 0 20 84 20 0 0 0 20 0

22 0 0 20 0 0 80 21 100 0 0 0 80 20
0 0 0 0 0 0 0 21 0 290 0 0 0 0
0 0 0 0 0 0 0 21 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 10 20 0
0 0 0 0 0 0 0 0 0 0 180 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

RG_CORCK RG_ELDFE
3 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 186 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,240 0 0 0 20 0 129 240 75 980 167 20 17 0 0 0 360
360 0 60 0 40 40 443 100 8 240 22 0 17 0 0 0 1,600
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22
100 0 0 0 20 20 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 14 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60 340 1,020 320 360 200 257 50 38 200 156 100 33 17 53 157 197
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 320 740 80 60 20 71 10 38 20 33 20 17 0 0 0 285
0 20 0 0 60 20 0 0 0 0 0 0 0 0 0 0 22
0 0 60 0 100 0 0 0 0 60 89 0 0 0 27 0 154
0 20 20 20 20 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 60 0 100 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 23 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 0 0
0 0 0 0 0 0 0 0 10 0 0 23 0 0 0 0 0
0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 21 0 0 0 0 0 45 0 19 23 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

649 199 187 328 699 299 30 61 39 128 0 113 86 149 68 48 183
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 42 43 0 0 0 0 0 23 0 0 0 16 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 10 0 0 0 22 0 0 0 0

1,927 22 21 22 42 150 0 41 20 85 12 0 0 19 46 0 2,367
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0

2,430 0 62 131 21 0 15 10 10 0 25 45 22 0 0 16 41
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_EL19 RG_EL20RG_EL1

Page 7 of 39



Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

RG_CORCK RG_ELDFE
3 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1

RG_EL19 RG_EL20RG_EL1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 66 104 0 127 0 0 0 0 21 0 0 0 0 0 32 264
0 110 167 66 127 21 0 0 0 0 0 45 215 205 91 335 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 62 0 318 0 0 0 0 43 25 45 0 0 91 0 41
0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 5,522
0 0 0 0 0 0 0 0 10 21 0 0 0 0 0 0 0
0 0 0 0 0 0 0 10 0 85 37 0 108 19 137 48 0
0 0 0 0 0 43 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 21 0 0 0 15 0 0 0 0 23 0 0 0 0 0

230 552 833 786 2,330 791 30 102 108 149 160 68 65 0 46 48 1,322
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,703 1,611 3,102 3,166 6,227 2,331 710 316 98 746 1,085 248 366 840 775 1,101 0
0 0 0 22 63 0 0 0 20 0 0 0 0 0 0 0 41
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 0 0 56 0 0 40 11 9 0 30 30 0 0 80 29 26
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

154 80 295 84 180 60 160 69 66 120 15 30 0 67 40 0 154
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 67 67 0 14 0
0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 0 0

40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1,140 80 20 0 100 20 44 30 67 100 33 0 17 0 80 71 40

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
220 0 0 0 0 20 0 0 8 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

120 0 20 20 40 20 0 10 0 0 0 20 0 0 0 0 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 80 220 0 0 20 0 0 0 0 0 0 0 17 0 0 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 40 0 60 60 100 0 0 0 20 22 20 17 0 40 43 40
0 359 647 484 535 1,616 0 0 0 0 0 0 26 0 0 0 175
0 0 0 0 0 0 0 0 0 0 0 0 26 0 30 42 0
0 1,557 3,637 946 1,191 979 1,314 1,294 622 1,235 549 1,096 413 759 658 403 439
0 24 156 330 194 205 0 36 53 165 51 2,264 1,419 991 2,212 997 66
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 360 420 200 20 520 71 120 217 0 56 240 200 200 120 100 0
0 0 0 0 0 0 0 20 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 20 50 0 80 29 0
0 0 0 20 20 40 0 10 0 20 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 80 440 240 540 240 71 60 0 40 111 400 417 133 680 286 4,200
0 20 100 0 0 20 0 20 42 20 0 180 150 33 200 71 0
0 0 40 20 0 40 43 0 17 0 0 220 167 117 40 71 0
0 0 80 100 20 140 71 20 58 0 11 460 100 50 240 0 20
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

RG_CORCK RG_ELDFE
3 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1

RG_EL19 RG_EL20RG_EL1

0 1,560 2,180 1,580 1,960 1,140 429 330 650 440 389 1,400 667 783 1,660 243 840
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 60 0 60 20 57 0 8 0 22 120 83 33 120 14 230
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 160 180 140 160 20 29 0 142 80 0 20 50 33 20 0 126
0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 14 0 17 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

750 60 20 200 860 280 0 100 0 460 100 20 25 17 180 57 105
0 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0

310 160 20 20 240 60 43 40 83 0 11 40 25 17 20 0 84
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 21
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 280 200 60 360 80 29 40 50 100 33 20 0 17 20 14 126
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 380 200 560 1,240 560 29 150 58 240 344 80 67 33 100 29 690
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 40 17 83 60 14 0

20 0 0 0 0 0 0 10 0 0 11 20 17 0 20 29 0
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 160 220 60 40 60 29 10 0 0 0 80 100 117 40 71 314
0 140 180 160 160 60 0 0 17 0 0 0 0 0 0 0 105
0 20 100 60 0 100 100 10 92 20 0 460 67 100 140 43 21
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 91 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0
0 60 69 20 102 44 0 0 10 40 0 180 18 103 120 57 0

20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 23 80 41 67 114 0 135 480 144 0 0 0 0 0 0

20 60 137 80 20 0 14 0 31 0 11 60 126 138 240 14 0
0 360 183 260 388 156 0 0 10 20 11 40 18 52 20 0 215

20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 167
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 60 160 140 286 289 14 30 10 40 22 240 36 190 60 14 1,097

1,380 0 0 0 0 22 0 0 0 0 0 0 0 0 0 0 0
0 0 114 0 20 22 0 0 0 0 0 40 0 0 20 0 358
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0

100 0 23 0 82 0 14 10 0 20 11 0 0 0 20 0 24
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 0 14 0 0 20 11 0 18 17 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

RG_ERCK
1 2 3 4 5 1 2 3 1 2 3 4 5 1 2 3 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 360 33 240 20 164 113 0 0 0 0 0 0 0 0 0

320 220 1,240 167 700 160 227 575 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0
0 0 142 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 213 0 64 0 0 38 60 0 30 20 0 27 38 33 120
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 80 213 0 192 60 36 13 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 20 47 67 64 20 0 13 0 0 0 0 0 0 13 0 40
0 20 24 0 0 40 9 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 20 0 0 0 0 13 0 0 0 0 20 0 0 0 100
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 60 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 14 0 0 0 40 50 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 29 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 70 0 0 0 0 13 15 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 21 0 0 20 0 0 0 0 0 0 0 13 0 0 1,050
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21
0 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0
0 103 144 74 144 180 92 57 0 0 11 0 24 26 40 59 6,428
0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 14 0 0 0 10 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 107
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0

41 21 41 0 41 0 21 85 13 35 11 20 153 51 27 15 64
20 0 0 0 0 0 0 85 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 21 21 0 62 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 21 82 0 41 0 0 99 13 0 11 0 0 0 0 0 1,543
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 24 0 0 0 0

41 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ELUEL RG_ELUGHRG_ELELKO RG_ELH93
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

RG_ERCK
1 2 3 4 5 1 2 3 1 2 3 4 5 1 2 3 1

RG_ELUEL RG_ELUGHRG_ELELKO RG_ELH93

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
978 864 1,670 0 678 0 21 57 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 42 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

61 41 0 19 21 0 0 14 0 18 11 0 141 13 0 0 0
0 0 41 0 0 0 10 28 0 0 0 0 0 0 0 0 0

61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
41 0 0 0 21 0 10 42 105 404 32 10 219 26 40 15 0
0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0
0 0 21 0 21 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 62 0 0 62 0 0 0 0 0 0 0 0 0 0 0 0

346 1,214 2,433 595 5,797 480 82 201 53 53 21 30 47 13 40 29 8,827
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,670 3,252 4,123 260 1,871 200 462 803 13 18 54 0 71 13 27 161 1,200
61 62 103 19 82 20 0 42 0 0 0 0 22 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 9 0 0 0 0 0 0 7 0 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60 60 180 0 120 0 0 13 0 14 0 20 0 0 13 0 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 60 43 50 50 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120
0 0 60 0 0 0 18 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 13 120 257 60 20 0 187 63 144 0
0 0 0 81 0 0 0 0 0 0 0 0 0 0 0 0 0
0 100 100 403 80 1,260 0 0 10 0 40 0 0 13 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0
0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60 20 60 0 0 20 0 0 0 0 20 20 40 7 0 44 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

560 160 20 0 80 0 36 75 0 0 0 0 40 7 0 22 0
132 334 1,586 601 1,334 211 188 113 0 20 0 0 29 0 36 0 0
0 0 0 0 0 0 0 0 34 20 0 0 58 9 18 30 0

88 446 194 263 572 2,849 413 225 202 240 129 127 318 44 90 121 0
0 0 0 19 54 0 0 0 387 260 311 323 376 88 307 304 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 40 120 50 40 0 0 0 90 144 240 220 40 135 414 344 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0
0 0 0 0 0 0 0 0 10 29 10 0 20 0 13 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

940 560 1,520 167 2,580 180 109 213 121 72 40 40 160 94 138 156 120
100 0 0 0 0 0 0 0 90 57 10 10 140 141 25 156 0
120 0 0 0 0 0 0 0 100 14 110 190 120 87 301 189 0
260 0 360 17 100 40 0 0 372 459 390 890 1,040 81 251 300 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

RG_ERCK
1 2 3 4 5 1 2 3 1 2 3 4 5 1 2 3 1

RG_ELUEL RG_ELUGHRG_ELELKO RG_ELH93

3,400 1,920 2,380 333 1,160 240 173 375 874 1,579 980 760 2,200 774 1,068 967 100
20 0 0 17 0 0 0 13 0 0 10 0 0 0 0 0 0
80 0 0 0 0 0 0 25 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

995 351 562 93 520 100 81 234 60 129 20 80 180 67 100 56 0
0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0

102 58 80 0 20 20 54 0 70 371 220 100 300 67 175 89 40
0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 33 13 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 93 40 40 81 117 10 43 10 20 40 13 13 22 216
0 0 27 0 0 0 0 0 10 0 0 0 0 0 0 11 297
0 29 27 0 0 0 0 47 10 0 10 0 40 7 38 11 1,891
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 135
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,160
0 0 0 93 20 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 29 27 0 40 0 0 23 0 171 50 20 40 0 75 67 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

536 322 668 742 1,460 0 0 23 20 29 70 40 60 0 50 33 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 29 0 0 0 0 0 0 0 0 0 10 20 0 0 11 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 11 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120

26 0 27 0 0 20 54 0 0 0 0 0 0 0 0 0 0
204 585 749 278 160 80 322 117 30 57 0 0 0 7 38 44 60
0 0 53 0 0 20 0 0 0 0 0 0 0 7 0 0 0

153 117 241 185 120 40 0 0 200 457 330 250 400 187 363 144 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 60 14 30 40 90 20 138 99 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 60 0 15 60 14 10 0 23 7 25 12 0

24 0 63 0 0 60 31 15 10 0 10 10 45 7 75 25 0
24 80 0 67 124 0 21 31 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40

118 260 1,129 467 1,876 280 113 168 30 0 20 50 23 7 113 62 40
0 0 0 0 0 0 10 15 0 0 0 0 0 0 0 0 0

1,634 620 188 67 21 0 62 31 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0 13 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 20 0 0 0 25 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

RG_FC1
1 2 3 1 1 2 3 4 5 1 2 3 4 5 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 40 0 0 0 0
91 38 8 0 0 0 0 0 0 0 0 0 0 0 0 0 60
0 0 0 0 83 100 100 360 460 3,820 460 260 330 4,180 0 0 0
0 0 0 41 17 0 0 0 20 0 180 40 0 0 0 0 0
0 0 0 0 17 0 40 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 43 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 8 0 0 0 0 0 0 0 20 0 0 0 20 0 0
0 0 0 24 0 0 0 0 42 865 80 0 0 323 0 0 65
0 0 0 0 0 0 0 0 0 130 20 0 0 129 62 20 87
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 4 0 12 67 218 240 180 337 562 40 135 170 561 492 40 239
0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 0 22 0 0 21 65 0 23 30 86 226 180 87
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22
0 0 0 0 0 0 0 0 0 173 40 23 10 280 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 12 1,000 1,780 3,480 2,780 1,480 0 0 40 30 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 12 0 20 0 20 40 20 0 0 10 0 360 60 100
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 24 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
46 8 0 12 0 0 0 0 0 0 0 0 0 0 0 0 22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 24 0 0 0 0 0 0 0 0 24 106 44 0 22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,092 642 2,467
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 959 171 2,008
0 0 0 24 0 0 0 0 0 0 0 0 0 0 0 0 0
35 0 178 18 37 0 0 0 40 997 911 313 82 1,001 87 0 568
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 478 0 0 0 85 44 0 0
0 0 0 0 0 0 0 0 0 42 0 0 0 0 0 0 0
23 16 0 43 0 0 24 0 0 0 0 22 0 21 0 0 0
0 8 0 218 0 0 0 0 0 436 195 89 57 106 44 86 240
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 21 0 0 12 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 3 0 6 55 40 118 80 200 519 0 22 57 426 458 235 546
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 498 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FO23 RG_FO26RG_ERSC5 RG_FO22
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

RG_FC1
1 2 3 1 1 2 3 4 5 1 2 3 4 5 1 2 3

RG_FO23 RG_FO26RG_ERSC5 RG_FO22

0 0 0 49 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 343 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 0
0 0 0 43 0 0 0 0 0 0 0 0 0 0 0 0 0
0 16 38 0 0 20 0 0 0 166 195 89 47 85 0 0 131
0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 9 0 0 0 0 0 0 0 0 0 0 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22
23 24 75 12 0 20 24 20 60 0 1,063 335 47 745 87 21 153
0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 73 258 160 635 220 660 4,797 195 201 564 3,110 1,285 364 982
0 0 0 0 0 0 0 0 20 145 0 0 0 149 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 29 0 0 0 0 0 262 0 44 0 253 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 67 40 40 20 40 218 120 176 110 127 20 60 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 16 23 29 17 180 0 40 120 680 200 300 240 360 680 200 520
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

199 0 15 0 0 0 0 0 0 0 160 0 10 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 41 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 33 0 0 80 90 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 200 60 80 20 70 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 70 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 33 80 60 0 30 0 0 0 0 0 0 0 0
0 6 0 0 0 0 0 0 0 20 0 0 0 20 240 60 40
0 0 0 0 0 0 0 0 0 34 0 0 20 0 38 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

493 146 134 142 50 80 221 295 271 2,150 1,420 1,080 776 1,794 38 67 124
652 318 412 170 100 100 199 105 209 437 1,060 660 484 486 304 33 156
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 0 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 0 0 0 0 0 0 0 0 0 0 88 0 61

100 48 31 0 67 0 0 40 53 50 160 160 150 0 832 481 819
0 0 0 0 0 60 20 0 107 50 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 15 0 17 0 20 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 20 200 147 283 260 860 480 440 180 80 160 20 80 3,240 1,683 3,540
0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20

236 42 192 0 0 0 0 0 0 0 40 20 10 20 40 0 100
173 56 185 0 0 0 0 0 0 0 40 20 90 40 0 20 120
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

RG_FC1
1 2 3 1 1 2 3 4 5 1 2 3 4 5 1 2 3

RG_FO23 RG_FO26RG_ERSC5 RG_FO22

518 241 485 6 350 160 320 240 380 800 840 1,300 850 940 9,560 7,355 10,520
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 220 50 0 0 0 0
0 6 0 0 33 40 60 180 80 380 180 280 50 220 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 112 187
27 8 15 0 0 0 20 40 20 80 200 260 230 20 280 168 373
0 0 0 0 0 0 0 0 0 0 0 40 30 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 17 0 0 0 0 60 200 0 50 0 60 80 100
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
64 73 152 6 388 169 83 40 219 101 513 240 30 436 0 0 0
0 0 0 0 17 64 0 0 44 0 21 0 0 0 300 100 460
45 11 17 6 1,012 784 895 280 1,334 1,799 706 360 200 2,104 520 180 700
0 0 0 6 34 64 42 20 44 0 0 0 10 0 500 40 380
0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 8 0 17 0 0 0 0 20 220 160 60 120 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 10 8 0 0 0 0 0 0 540 220 260 30 820 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
55 20 69 0 100 0 220 180 20 0 0 0 0 0 0 0 0
0 8 0 6 133 140 460 240 300 60 120 20 30 100 240 120 220
18 0 8 0 33 0 0 20 20 0 0 0 0 0 160 20 200
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 12 54 12 533 420 700 440 1,080 0 0 20 0 0 120 0 100
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

136 54 108 0 133 20 140 40 80 140 800 560 460 40 60 120 100
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 17 0 66 0 22 0 0 0 0 0 1,050 0 0
0 0 0 0 0 22 0 20 0 0 0 0 0 0 0 0 0
9 7 31 6 0 0 0 0 0 149 0 43 0 0 0 0 0
0 0 23 0 0 0 0 0 0 21 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 255 213 193 90 213 0 0 0
27 5 0 0 291 112 199 360 90 0 21 21 20 24 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 450 240 314
0 2 8 0 0 0 22 0 22 0 21 0 0 0 0 160 314
0 0 0 38 0 0 0 0 0 85 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 75 154 492 1,900 380 538 0 0 0 0 0 450 0 29
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 63 17 22 22 20 45 0 0 0 0 0 0 0 0
18 9 0 6 154 112 22 40 0 64 64 21 110 24 525 480 399
0 0 0 0 0 0 0 0 0 0 0 0 0 0 450 240 29
0 0 0 0 0 0 0 0 0 0 0 0 0 0 300 0 0
0 2 0 0 0 0 0 0 0 0 0 21 0 0 75 0 29
0 0 0 0 0 0 88 40 22 106 0 0 0 0 0 0 29
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 33 480 0 120 120 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

1 2 3 4 5 1 2 3 1 2 3 1 2 3 4 5 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

340 70 271 240 200 0 111 71 100 80 0 160 340 1,640 360 270 0 0 0
0 0 0 0 0 57 0 0 0 0 7 1,040 440 3,820 140 120 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 20 40
0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0
0 5 0 0 0 0 0 0 0 0 0 0 0 80 0 0 60 20 44
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 140 180 220
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 15 0 0 20 0 0 0 0 0 0 0 0 0 0 0 40 100 198
0 0 0 0 0 0 0 0 17 10 7 0 20 0 0 0 0 0 0

20 80 186 40 190 114 67 114 200 70 47 277 500 280 320 90 60 120 110
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 43 20 10 0 11 14 0 0 13 43 20 20 0 10 80 200 88
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 11 29 0 0 0 140 220 480 220 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 15 0 20 10 71 33 86 0 0 13 0 0 0 20 10 20 20 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 17 0 0 19 0 0 0 24 0 22 0 0 25 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 38 0 9 0 0 0 0 0 0 116 53
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

34 0 37 0 0 0 0 38 0 0 0 0 0 21 0 0 0 49 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 264 147 649
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

68 0 166 481 40 0 0 0 0 17 0 377 97 9,965 762 192 336 25 112
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 63 0 25 93 0 0 19 57 0 18 22 0 63 0 0 648 1,029 738
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45

375 38 55 177 93 133 35 95 585 205 165 66 146 314 90 34 240 927 1,535
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

34 6 74 25 79 83 17 0 19 68 46 488 170 2,198 269 102 216 270 358
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 17 0 0 0 0 0 11 0 0 0

34 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 24 25 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FODHERG_FOBSC RG_FODGHRG_FOBCP RG_FOBKS
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

1 2 3 4 5 1 2 3 1 2 3 1 2 3 4 5 1 2 3
RG_FODHERG_FOBSC RG_FODGHRG_FOBCP RG_FOBKS

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 48 98 112
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 18 0 0 0 0 0 0 0 0 0 0 21 0 0 96 74 89
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 17 0 0 0 0 0 0 21 0 0 0 232 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

647 63 313 1,013 93 133 52 95 189 34 119 89 0 356 45 11 576 588 112
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

68 69 700 1,468 1,057 17 17 57 0 51 0 598 243 4,961 852 158 4,773 4,117 5,055
0 0 0 25 13 33 17 38 94 17 9 0 0 0 0 11 0 0 22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 43 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 5 57 100 40 14 33 0 50 30 13 20 40 220 40 90 0 0 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 10 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 160 0 0 0 0 0
0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 0 0

280 260 343 380 210 857 667 929 950 470 467 260 460 200 220 10 280 420 460
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

160 10 29 60 0 0 0 14 0 20 0 0 0 100 0 0 20 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 10 0 11 0 17 0 0 60 20 0 20 0 0 20 40
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 50 14 0 70 29 11 29 100 20 13 20 80 20 0 10 500 960 1,240
0 0 15 43 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

380 78 280 368 250 48 56 0 122 50 27 279 700 4,586 188 200 40 60 45
40 52 191 368 229 80 67 143 61 40 27 2,601 700 1,134 492 320 80 180 135
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0

40 5 0 80 0 38 22 114 50 10 18 72 40 30 40 10 220 120 300
0 5 29 0 20 19 11 0 33 20 9 0 60 30 0 10 0 0 0
0 0 0 0 0 0 0 0 0 0 0 48 0 0 0 0 0 0 0
0 0 29 20 0 14 11 14 0 10 7 0 0 0 0 0 60 40 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

120 95 157 100 60 129 167 400 383 160 40 1,460 720 2,280 700 230 6,380 6,220 10,960
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 14 20 10 29 67 71 117 130 13 140 20 40 0 0 100 40 0
0 0 0 0 0 14 44 0 0 20 13 60 100 80 0 30 140 40 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

1 2 3 4 5 1 2 3 1 2 3 1 2 3 4 5 1 2 3
RG_FODHERG_FOBSC RG_FODGHRG_FOBCP RG_FOBKS

1,480 345 486 860 190 1,357 1,200 1,686 1,617 1,440 673 1,720 1,480 2,880 2,080 510 8,660 7,140 8,980
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 50 14 20 20 43 0 29 17 0 7 60 0 20 40 30 0 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0

20 0 0 0 0 0 0 0 0 0 0 60 60 120 60 20 0 20 20
0 0 0 0 0 0 0 0 0 0 0 20 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 14 0 0 0 20 0 60 100 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60 13 100 260 10 465 189 186 333 287 153 348 204 219 76 63 0 20 60
0 0 0 0 0 16 0 0 0 0 0 93 81 27 0 21 80 40 0

360 20 243 360 30 160 89 186 0 123 100 695 651 3,039 378 137 960 1,559 1,200
0 7 0 0 0 16 0 0 0 10 0 324 204 575 126 158 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 14 0 0 0 44 0 0 0 0 0 20 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

160 5 157 120 10 100 0 14 17 10 0 0 0 0 0 0 80 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 17 0 0 100 0 0 0 0 0 0 0

60 25 200 60 90 143 133 71 300 180 67 240 160 240 140 40 700 600 500
60 0 0 20 0 14 67 57 0 20 0 40 60 40 0 20 60 120 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,140 160 643 1,360 300 243 122 400 183 230 207 20 60 140 40 40 180 160 200
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80 30 71 100 10 86 11 71 267 210 33 60 40 300 0 70 180 100 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 12 0 52 0 31 0 0 0 0 0 87 218 267
0 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

28 27 94 45 0 30 35 21 0 0 0 0 0 260 0 10 0 0 0
0 0 0 0 0 46 47 43 0 0 10 40 0 60 0 0 0 0 0

28 0 31 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 12 21 0 35 0 0 0 0 0 0 0 0 153

28 0 0 90 0 76 0 43 52 35 10 20 0 0 0 0 87 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 20 25 0 0 0 0 0 0

56 0 0 45 10 46 0 43 0 70 10 40 25 260 320 210 0 145 0
0 0 0 0 0 15 23 43 0 0 0 0 0 0 0 10 87 36 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 12 0 0 0 0 40 0 0 20 20 0 0 0
0 0 31 0 0 0 70 43 52 0 10 140 125 180 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 83 75 0 0 0 0 0 0 100
0 0 0 0 0 0 920 600 180 33 25 20 0 0 0 40 20 20
0 0 0 0 0 0 160 0 0 0 0 0 0 0 0 0 0 0

20 20 0 40 0 0 0 0 0 0 0 30 20 40 40 60 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 24 42 60 0 20 80 41 0 41 0 20 0 80 0 0 20 0
87 48 104 20 0 0 0 0 21 0 0 0 0 0 0 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 20 0 0

87 144 333 260 500 160 380 498 399 143 58 150 50 300 20 60 20 120
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

44 24 21 0 0 40 0 21 0 0 0 10 50 40 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 40 0 360 600 400 340 1,420 720 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 20 80 60 20 40 20 0 20 100 98 30 20 120 200 20 60 40
0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

29 0 0 0 0 0 24 26 0 0 0 0 22 43 21 0 21 21
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 26 0 26 0 0 11 13 0 0 0 0 21 43
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 24 0 0 0 0 24 0 23 19 0 38 22 21 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

144 142 43 703 111 774 73 181 571 19 0 13 0 107 167 107 165 64
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 111 26 0 52 137 205 0 63 0 0 0 21 62 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 29 0 26 0 26 0 0 0 0 0 0 0 0 0 0

43 95 0 0 28 26 97 0 23 342 42 88 22 64 63 64 21 107
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

202 213 86 88 194 258 146 155 69 56 0 50 111 193 84 129 103 86
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 28 0 0 0 46 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FOUNGD RG_FOUSHRG_FOUEW RG_FOUKIRG_FODNGD RG_FODPO
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
RG_FOUNGD RG_FOUSHRG_FOUEW RG_FOUKIRG_FODNGD RG_FODPO

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

29 0 0 0 0 26 49 0 46 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

43 0 0 0 0 0 0 0 0 49 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 24 0 0 19 0 13 0 0 21 43 0 0

115 47 0 850 166 593 49 129 69 93 32 50 22 21 104 236 62 86
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

634 969 667 1,670 1,384 1,986 754 646 1,577 801 349 950 1,157 1,264 480 2,192 1,820 3,062
0 47 65 0 0 0 0 0 0 130 64 125 22 86 0 86 165 171
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 50 50 0 0 0 0 0 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 20 0 140 40 220 40 140 150 0 8 30 20 80 0 0 40 120
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,060 740 560 120 100 100 40 60 40 600 333 350 440 900 320 240 280 280
0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 40 538 0 0 20 17 75 10 0 20 20 20 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 128 20 0 0 0 60 20 40 17 17 20 0 0 0 40 20 0
0 32 0 0 0 20 0 0 0 0 0 0 0 40 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 0 0 0 40 0 0 0 0 0 0 10 0 20 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 160 40 0 0 0 0 0 0 0 0 0 0 0 0 0

40 0 0 60 20 0 20 60 40 50 8 40 0 20 0 20 20 20
20 41 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

240 371 114 629 480 440 27 120 140 206 42 240 140 200 140 300 20 120
500 288 343 891 480 520 53 60 180 94 42 30 180 180 180 160 160 260
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 30 40 0 0 0 20 60 40 50 33 40 80 260 220 100 0 40
0 30 40 0 40 80 20 20 0 17 0 20 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 0 0 20 0 100 0 0 0 0 0 20 0 0 0 20 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,200 2,020 2,420 100 180 20 180 380 420 650 183 350 2,740 10,820 11,960 660 520 400
0 20 0 0 0 0 20 0 20 0 0 0 0 0 20 0 0 0

40 0 120 0 0 0 0 0 0 17 8 10 20 100 40 100 40 140
0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
RG_FOUNGD RG_FOUSHRG_FOUEW RG_FOUKIRG_FODNGD RG_FODPO

2,160 2,500 4,460 620 380 560 820 1,780 1,720 1,667 858 1,220 4,320 10,920 11,080 1,720 1,820 1,460
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 320 160 20 0 0 40 0 0 0 0 0 0 0 0 0
0 0 0 240 260 40 100 20 60 33 17 40 0 0 60 40 0 0
0 0 0 0 0 0 0 0 53 0 0 0 0 0 0 0 0 0

100 40 40 100 100 40 60 20 107 0 17 0 60 220 160 0 20 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60 0 0 0 0 0 0 0 0 0 0 0 0 100 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0

120 40 20 181 160 309 61 240 284 25 0 12 40 200 233 66 140 84
20 160 0 262 100 247 123 20 0 0 0 24 20 0 0 110 0 0
240 200 120 2,156 1,340 1,872 552 580 853 0 61 24 120 500 700 219 40 231
60 20 60 101 80 432 164 320 223 25 31 0 0 0 47 66 80 105
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 20 0 0 0 0 0 40 120 0 25 0 0 0 0 80 120 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

480 420 660 380 480 520 100 340 120 100 75 70 280 800 400 20 0 40
20 0 80 0 0 20 40 20 40 17 8 10 60 180 180 140 20 100
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

220 80 140 2,500 1,300 1,960 100 260 240 0 25 50 60 180 40 140 80 160
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 40 320 0 80 20 0 80 17 0 20 0 180 220 80 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 60 447 0 0 0 0 0 0 0 0 0 0 0 21 0
0 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

44 0 24 0 0 0 0 0 0 38 29 13 49 0 22 48 64 49
22 60 0 20 0 32 21 21 20 75 44 0 0 24 22 24 64 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 21 0 0 0 0 24 24 22 0 43 98

22 60 0 0 0 32 21 21 20 0 0 13 0 24 44 144 64 171
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 21 21 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 140 212 0 43 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

44 0 0 160 259 160 43 0 0 0 0 0 24 121 199 0 0 0
87 60 365 80 0 128 43 147 60 0 44 40 73 387 553 72 43 122
22 0 73 0 0 0 0 0 0 0 0 0 0 0 0 72 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 24 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0

240 60 73 20 24 128 107 210 120 38 0 13 49 339 155 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 121 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 60 0 0 0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

RG_FRUL RG_GATE RG_GHCKD RG_GRDS
1 2 3 1 1 2 3 1 1 1 1 2
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

120 260 191 33 0 0 60 1,580 30 320 0 0
40 0 0 100 0 0 0 320 0 80 60 2,680
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 17 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 60 20 228
0 0 0 0 0 0 0 0 0 0 20 208
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

40 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

100 20 73 83 100 0 100 0 38 80 20 62
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 60 10 0 13 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 10 0 20 20 42
0 0 0 17 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 10 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 30 0 0 0 0
0 0 0 0 0 20 0 0 0 780 580 400
0 0 0 17 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 17 0 0 0 0 0 0 0 0

20 0 0 0 100 0 50 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 30 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 27 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 21 0 0 0 0 21 74 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

24 0 0 42 0 25 26 0 0 0 0 42
0 0 0 0 0 0 0 0 0 0 0 0

122 114 0 0 48 148 51 0 0 942 297 1,349
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 25 13 10 0 545 54 0
0 0 0 0 0 0 0 0 0 0 0 0
0 114 0 0 0 0 0 0 0 0 0 0

147 0 26 126 24 0 26 320 338 124 509 146
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

49 57 78 0 145 74 64 0 0 297 513 727
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 21 0 0 0
0 0 0 0 0 0 0 0 0 74 0 0
0 0 0 0 0 0 0 0 0 0 0 0

RG_FRUPORG_FRCP1SW RG_HACKDS
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

RG_FRUL RG_GATE RG_GHCKD RG_GRDS
1 2 3 1 1 2 3 1 1 1 1 2

RG_FRUPORG_FRCP1SW RG_HACKDS

0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 42 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 52 0 0 0 0
0 0 0 0 0 0 0 113 0 0 0 0
0 0 0 0 0 0 0 0 0 50 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 57 0 42 0 0 0 0 0 174 837 415
0 0 0 0 0 0 0 0 0 25 382 19,698
0 0 0 0 0 0 0 0 0 25 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 13 0 0 0 0 10 0 0 0 0

441 228 39 190 24 99 51 0 0 223 972 996
0 0 0 0 0 0 0 0 0 0 0 0

367 171 26 253 558 1,430 880 474 21 892 189 747
49 0 0 0 0 0 0 0 10 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 22 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

20 20 9 33 44 40 70 10 0 80 200 600
0 0 0 33 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 80
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 40 0 20 0

540 200 318 483 117 100 80 0 700 1,854 100 140
0 0 0 0 0 0 0 0 0 0 0 0

240 0 0 33 0 20 0 0 120 101 600 380
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 20 0 0 140 140

20 0 0 17 17 0 10 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 33 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 10 0 0 0 0 0
0 0 0 0 17 0 0 0 0 0 0 0
0 0 9 0 0 0 20 0 0 0 40 60

20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

300 20 0 778 167 160 71 0 989 2,253 4,296 3,465
460 80 55 272 100 180 129 0 41 767 2,064 795
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 46 0 0

80 20 27 50 33 0 30 0 0 91 160 20
0 0 0 0 17 0 0 0 0 23 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 17 40 40 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

140 120 36 50 133 60 70 0 0 4,680 3,440 5,680
0 0 9 0 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0 0 20 0
20 60 9 0 0 0 0 0 0 0 0 0

Page 23 of 39
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TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

RG_FRUL RG_GATE RG_GHCKD RG_GRDS
1 2 3 1 1 2 3 1 1 1 1 2

RG_FRUPORG_FRCP1SW RG_HACKDS

1,180 520 409 950 500 140 90 10 0 240 1,220 1,820
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

240 140 18 50 67 0 0 10 0 0 0 60
0 0 0 0 0 0 0 0 0 0 0 0

40 0 9 133 0 40 30 0 30 80 280 80
0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0

40 40 0 167 0 0 10 0 0 100 0 0
0 0 0 0 0 0 0 0 45 0 26 36
0 0 0 0 0 0 0 0 0 0 0 0

254 120 100 192 0 152 130 0 145 1,936 973 109
0 0 0 0 37 22 0 0 0 206 2,254 620

466 120 45 192 480 304 0 0 0 824 717 2,005
0 20 0 0 0 22 0 0 0 494 410 109
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 233 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

80 20 0 117 0 20 10 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 760 245 0 0 0 0 0 0 0 0 0

380 0 245 50 233 300 60 0 0 460 340 220
40 0 18 0 33 160 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

3,440 1,860 582 0 2,583 4,200 1,860 10 0 20 120 40
0 0 0 0 0 0 0 0 0 0 0 0

1,220 1,320 155 217 167 60 10 0 0 540 20 20
0 0 0 0 0 0 0 0 0 0 0 0

242 0 153 0 333 109 90 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 149 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

198 67 14 0 0 0 0 0 99 81 61 84
66 0 14 0 0 44 20 0 0 81 20 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

88 0 0 0 0 0 0 0 0 40 0 21
22 0 0 0 0 0 0 0 0 182 363 316
0 67 0 0 0 0 0 60 33 0 0 0
0 0 0 0 0 0 0 0 165 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 48 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 95 22 20 0 0 0 81 127

22 67 28 168 24 44 40 20 44 526 908 232
22 0 0 0 0 0 0 0 0 40 20 21
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 81 121 127
0 0 0 0 0 22 10 0 88 121 565 548
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 506 61 63
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 590 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

RG_HACKUS RG_KICK RG_LCUT
3 4 5 1 1 2 3 1 1 1 2 3 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 144 0 0 0 0 0 0 0

1,480 7,440 1,620 0 0 0 0 36 0 0 20 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

240 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 5 0 0 0 0 20 0 0 0 0 0
0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

258 140 240 0 0 0 0 0 0 0 0 0 0 0 0
0 20 40 0 0 0 0 0 40 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 14
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 80 5 20 20 4 140 80 60 60 20 40 43
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 20 20 20 0 0 100 20 20 0 0 60 29
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 80 0 0 0 0 0 0 0 20 0 20 0 0 0
0 0 0 0 0 0 0 0 0 40 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

400 640 220 1,100 0 0 0 0 0 320 140 140 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 2 0 160 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 43 46 25 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 217 0 0 0 0 0 0 0 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 23 0 0 0 0 0 0 0 0 0 22 0 0
0 0 0 0 0 0 0 0 0 320 314 319 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 22 0 25 41 0 0 723 683 0 0 0 0 295 30
0 22 0 0 0 0 0 0 0 0 0 0 0 0 0

375 689 343 1,115 14 59 0 12 1,837 20 67 21 108 515 61
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 46 0 0 0 0 0 0 0 0 0 0 0 0

265 43 0 99 14 0 44 0 377 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 407 161 650 14 59 133 2 0 0 0 85 0 0 30
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

971 1,055 320 1,040 0 0 44 0 1,225 0 45 0 0 18 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 25 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 59 44 0 71 0 0 0 43 0 15
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_HENUP RG_LE1 RG_LI24RG_HACKDS
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

RG_HACKUS RG_KICK RG_LCUT
3 4 5 1 1 2 3 1 1 1 2 3 1 2 3

RG_HENUP RG_LE1 RG_LI24RG_HACKDS

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 23 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

287 345 320 595 95 59 177 0 330 0 0 43 498 74 229
6,513 11,417 1,210 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 71 0 0 21 0 0 0

375 1,529 320 619 0 117 0 2 2,025 20 179 64 260 74 46
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,413 969 549 842 14 469 177 66 5,582 60 67 64 130 258 46
0 0 0 0 0 0 0 0 0 20 67 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 60 20 40 0 0 20 0 0 0 0 0 0 0 0
0 0 0 0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 40 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

180 140 0 0 0 0 0 0 0 40 0 0 0 0 0
0 0 0 0 0 0 0 10 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 80 0 0 0 0 0 0 0 0 0 0 0

60 20 0 865 0 20 0 0 0 860 660 920 20 0 0
0 0 0 302 0 0 0 0 0 0 0 0 0 0 14

500 220 440 121 0 0 0 0 0 20 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

140 200 180 0 0 0 0 2 0 0 0 20 0 17 0
0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 10 0 0 0 0 0 0 0 0 0 14
0 0 0 0 0 0 0 0 20 40 40 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

160 40 60 0 30 80 40 0 0 0 20 0 60 33 29
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3,790 3,560 1,487 1,440 0 20 0 0 27 438 520 178 20 0 14
1,430 0 913 700 0 0 20 2 53 63 0 22 20 67 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 20 20 0 0 0

48 40 0 3,840 10 0 20 0 0 300 460 180 40 50 57
72 60 0 60 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3,720 5,900 1,380 4,720 70 260 280 0 0 340 840 1,240 300 133 43
0 0 0 60 0 0 0 0 0 0 0 0 380 200 243
0 0 20 920 15 100 20 0 0 0 0 0 0 50 29
0 0 0 0 115 280 220 0 0 0 0 0 20 117 86
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

RG_HACKUS RG_KICK RG_LCUT
3 4 5 1 1 2 3 1 1 1 2 3 1 2 3

RG_HENUP RG_LE1 RG_LI24RG_HACKDS

1,960 5,020 1,340 16,760 1,165 3,920 4,040 0 280 980 1,440 1,120 3,040 1,917 2,271
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 20 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 17 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 80 0 0 0 0 0 0

20 40 100 20 0 0 0 0 100 23 0 40 0 33 14
0 0 0 0 152 532 300 0 0 0 0 0 53 33 80

180 120 20 260 8 48 0 0 0 92 41 40 107 0 134
0 0 0 20 0 0 0 0 0 0 21 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 100 5 20 120 0 0 23 21 0 0 17 0

47 22 49 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 5 0 0 0 0 0 0 0 0 0 15

331 666 221 195 0 20 0 0 0 0 171 258 0 0 0
734 1,132 810 2,363 5 260 0 0 30 0 0 26 1,356 867 756

1,136 1,621 589 3,508 0 60 20 0 30 275 512 284 123 50 0
331 999 491 2,314 5 60 80 0 0 0 0 52 41 50 0
0 0 20 500 0 0 0 0 0 0 0 0 20 0 14
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 23 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 23 0 80 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

160 80 120 380 0 0 0 0 0 160 186 200 0 0 0
0 60 0 160 15 180 80 0 0 0 41 20 80 200 71
0 0 20 0 0 0 0 0 20 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100 0 40 20 0 0 0 0 40 0 21 0 20 167 43
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 4,800 55 260 540 0 0 321 166 80 280 217 129
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 21 5 0 0 0 0 320 140 161 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

535 418 349 0 0 0 0 0 0 20 20 0 0 0 0
0 0 0 3,439 25 120 25 0 0 1,400 2,760 2,296 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
0 66 205 342 15 0 25 0 0 0 0 0 20 0 0

165 418 390 641 10 100 0 0 20 20 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

206 110 0 0 0 0 0 0 0 0 0 40 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 43 0 0 0 2 0 0 0 0 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

268 198 82 43 0 0 0 0 0 40 0 0 0 0 0
247 352 144 662 0 40 0 0 60 180 80 40 0 0 0
0 22 21 128 0 60 50 0 0 0 0 0 0 17 0
0 0 0 128 0 0 0 0 0 0 0 0 0 0 0

123 66 62 0 0 20 0 0 0 40 0 0 0 0 0
309 44 123 299 0 0 0 0 0 20 20 20 0 0 0
0 0 0 21 0 0 0 0 0 0 0 0 20 0 0

268 308 267 513 0 0 0 0 0 140 200 282 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80 360 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

RG_LIDCOM RG_LISP24
1 2 3 1 1 2 3 4 5 1 2 3 1 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 20 260 0 0 0 0 0 20 0 0 20 0 0 0 0
80 200 260 0 20 0 0 20 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 400 260 240
0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 300 0 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 20
0 0 0 75 0 0 0 0 0 61 0 41 20 21 0 0

20 0 0 150 0 20 0 25 60 368 120 226 80 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 20 0 0 0 0 0 0 0 0 0 0 21 20 62
0 0 0 0 0 0 0 0 0 0 0 0 0 103 0 41
0 0 0 0 0 0 0 0 0 0 0 0 0 62 0 41

60 0 20 0 80 100 80 102 40 143 60 164 20 247 120 287
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80 60 60 275 120 40 20 76 80 307 200 349 120 267 60 185
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 76 0 0 0 0 0 62 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 658 120 164
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 40 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 20 0 0 0 0 0 220 20 67
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 36 0 0 0 0 0 0 0 0 0 0 0 44 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 36 34 0 27 0 0 0 0 24 23 67 0 44 0 45
0 0 34 24 0 0 0 0 0 0 0 0 0 0 47 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

37 0 0 3,076 54 59 53 0 51 1,148 756 622 299 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

295 213 102 1,587 378 353 396 773 719 1,315 1,145 1,932 1,794 419 330 201
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

332 356 204 806 998 236 185 565 540 72 69 600 224 1,192 47 1,004
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

74 0 0 0 0 0 0 0 0 0 0 0 0 22 0 0
37 107 0 98 189 0 0 89 26 48 69 67 25 737 283 491
0 0 0 0 0 0 0 0 0 0 0 0 0 66 24 45
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 391 701 707 317 981 848 1,148 595 2,043 698 243 94 692
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 111 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_LILC3 RG_MI3RG_LI8 RG_LIDSL
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

RG_LIDCOM RG_LISP24
1 2 3 1 1 2 3 4 5 1 2 3 1 1 2 3

RG_LILC3 RG_MI3RG_LI8 RG_LIDSL

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 44 0 178
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 34 0 0 0 0 0 0 0 0 44 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,366 996 782 1,025 1,025 825 396 624 488 1,865 481 5,642 1,370 66 0 45
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 79 0 0
0 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 154 0 290
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 26 0 0 0 25 0 0 0

148 36 238 1,831 459 442 475 654 719 1,220 389 6,352 1,495 132 94 45
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

111 142 238 4,102 890 1,119 818 3,033 3,983 6,481 5,014 12,860 4,685 706 425 982
0 0 0 0 0 0 0 0 0 0 0 0 0 110 94 45
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 160 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 20 80 20 0 60 40 20 0 0 0 0 0 0 40 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 60 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 20 0 0 0 0 0 0 0 0

60 160 100 180 20 80 0 20 60 0 0 0 0 1,900 340 340
200 47 40 70 0 0 0 0 0 0 0 0 60 0 0 0
80 93 0 210 0 80 0 60 120 0 0 0 20 0 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 60 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 20 100 0 60 0 20 0 0 0 0 0 40 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 300 200 220 320 140 60 320 280 0 0 0 80 140 60 100
0 0 21 0 0 0 0 0 0 20 20 0 0 0 0 25
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

532 1,260 572 1,560 571 496 166 572 660 160 80 519 444 127 253 295
1,688 1,380 1,526 2,480 989 1,164 1,014 1,348 1,400 120 80 41 1,036 1,093 1,267 1,301

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 25 0 50 0 0 0 0 0 0 0 0 20

640 0 560 2,220 75 220 50 160 160 100 0 60 160 40 60 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 40 20 40
0 0 0 0 0 0 0 0 0 0 0 0 0 200 60 160
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

420 860 140 740 760 400 120 540 600 20 0 80 260 2,200 920 1,400
0 0 0 20 20 20 0 0 0 0 0 0 0 0 0 0

300 200 980 220 20 100 80 420 220 0 0 0 120 20 0 0
180 40 400 0 0 0 0 20 0 0 0 0 0 40 100 40
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

RG_LIDCOM RG_LISP24
1 2 3 1 1 2 3 4 5 1 2 3 1 1 2 3

RG_LILC3 RG_MI3RG_LI8 RG_LIDSL

5,560 4,400 5,080 8,440 4,480 5,140 2,160 4,500 3,740 300 100 420 1,760 1,220 1,120 1,500
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 20 20 20 0 60 40 0 0 60 40 0 20
0 0 0 73 40 29 0 49 20 40 0 0 50 0 0 0

40 0 0 147 400 171 100 171 120 0 0 100 50 60 60 60
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

120 40 0 120 20 0 0 0 0 0 0 0 20 20 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0
0 0 0 51 0 0 0 0 0 0 0 0 0 1,406 2,147 408

542 142 274 740 200 342 208 243 341 0 25 65 301 21 104 0
1,540 2,298 2,019 1,760 500 299 69 394 472 0 0 304 0 351 188 168
738 340 947 1,709 620 1,219 439 1,243 787 260 75 391 579 62 21 24
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 40 20
0 0 0 0 0 0 0 0 0 0 0 0 0 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 60 60 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

240 160 200 200 200 260 100 280 80 40 0 100 40 40 0 0
300 180 200 240 40 0 60 80 60 0 20 0 0 0 40 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 60 0 40 20 0 20 0 0 0 40 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,420 1,900 1,760 3,160 160 440 180 600 260 0 0 0 140 0 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 95 193 0 0 0 84 0 0 0 0 789 423 1,680
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 872 503 160
0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40
0 0 0 47 0 63 0 69 28 0 0 0 0 208 1,148 420
0 0 0 0 0 0 0 0 0 0 0 0 0 21 302 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0

51 0 0 47 48 31 0 377 336 158 100 220 87 0 0 0
461 295 349 923 482 564 206 274 588 23 40 60 65 42 101 0
0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 21 40 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 47 0 0 0 34 28 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 31 0 171 0 0 0 0 0 0 0 0

564 443 419 852 48 94 0 69 140 0 20 40 65 42 81 0
26 30 105 71 0 0 0 137 28 0 0 0 43 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 89 140 71 96 0 0 69 28 0 0 0 0 0 0 0
513 443 488 24 193 157 34 240 140 0 0 0 0 83 60 0
0 0 0 24 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 104 342 120
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

RG_MI2 RG_MIDBO
1 1 2 3 1 2 3 1 2 3 4 5 1 2 3 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 40 13 60 0 0 0 0 0 0 0 0 0 0 0 20
80 0 0 0 120 320 100 500 1,040 300 280 240 220 860 111 220
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 80 0 480 400 500 40 20 100 0 11 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 40 0 20 40 0 45 11 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 20 40 20 0 0 0 0 0 0
0 0 0 0 20 52 40 0 0 0 0 20 60 0 11 0
0 0 75 0 0 0 0 0 0 0 0 0 0 0 0 0

361 0 0 0 240 285 160 420 220 180 100 240 80 362 56 120
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 0 38 20 40 52 0 0 100 40 60 140 40 113 0 80
0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 20 0 0 0 100

294 0 0 0 60 52 40 60 100 160 320 200 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 40 113 80 60 50 20 20 60 140 40 40 120 180 22 0
0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 20 60 0 0 0 20
40 0 13 20 0 0 20 20 0 0 0 0 40 160 45 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 41 13 82 0 0 0 0 0 0 0 0 21 23 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 0 66 0 22 0 0 0 0 0 0 26 0 26 26 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0 0 0 0 13 0
0 732 973 288 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 48 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 23 0 0

132 0 53 82 130 151 40 24 1,001 262 666 622 21 297 39 46
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46
44 0 0 0 0 0 0 24 0 0 46 0 106 23 13 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 21 23 13 0

286 41 0 0 22 151 40 386 178 191 161 130 255 409 91 209
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

308 81 66 82 151 238 40 0 89 0 92 78 64 1,234 39 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0
0 61 13 103 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_MIDAGRG_MI5 RG_MICOMPRG_MI25
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

RG_MI2 RG_MIDBO
1 1 2 3 1 2 3 1 2 3 4 5 1 2 3 1

RG_MIDAGRG_MI5 RG_MICOMPRG_MI25

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
88 0 0 0 22 0 0 217 289 191 643 389 0 23 0 70
0 0 0 0 0 0 0 24 22 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 22 0 0 0 24 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
44 0 0 21 22 65 0 24 0 24 0 0 0 0 0 23
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 21 0 0 0 0 0 24 0 0 0 0 13 0
0 0 0 0 0 0 0 0 0 0 0 0 1,063 0 0 23
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 13 21 0 0 0 0 22 0 23 0 0 0 0 0

132 61 13 21 130 216 20 169 467 1,406 1,379 52 0 23 0 93
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,575 163 53 41 151 151 200 266 3,092 476 2,781 752 128 1,280 78 116
66 0 0 0 151 65 40 97 0 0 69 52 21 137 0 93
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 13 0 0 0 0 0 25 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 38 40 20 60 60 40 0 0 20 160 20 40 11 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 20 0 0 0 0 75 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 20 0 0 0 67 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 20 20 0 0 0 0 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

260 0 88 40 1,380 1,580 1,080 320 200 463 160 240 1,780 4,940 1,609 160
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 40 0 0 20 40 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 20 200 0 40 0 0 60 11 0
60 0 0 0 0 0 0 0 0 20 0 20 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 13 0 0 60 20 40 20 0 0 0 0 0 11 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0
60 40 113 120 0 0 0 60 0 0 20 0 120 20 22 40
0 0 0 0 0 0 0 0 0 20 40 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 33 0
0 80 195 360 1,340 1,220 595 72 240 300 520 291 68 436 67 280
0 20 18 0 0 120 185 168 360 240 640 249 113 544 33 140
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 40 0 0 20 0 0 0 0
0 40 0 20 0 83 0 0 0 0 0 0 0 0 0 0
0 20 13 20 40 166 100 20 20 160 200 213 0 580 0 40
40 0 25 0 100 311 100 20 20 0 0 47 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

340 0 0 0 160 20 60 40 80 40 120 100 0 180 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

420 1,540 725 700 2,480 2,420 1,460 380 420 320 160 280 980 4,040 322 240
0 20 0 40 0 0 0 0 0 0 0 0 0 20 22 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0
20 0 0 40 0 0 0 100 20 40 140 20 20 180 0 40
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

RG_MI2 RG_MIDBO
1 1 2 3 1 2 3 1 2 3 4 5 1 2 3 1

RG_MIDAGRG_MI5 RG_MICOMPRG_MI25

700 1,420 325 1,660 800 760 340 1,440 800 1,780 1,200 960 320 3,860 211 1,400
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 20 25 20 0 0 20 100 40 40 60 0 0 40 33 120
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
60 180 75 240 0 41 0 100 40 80 200 120 40 20 11 60
0 40 0 20 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 60 25 20 0 20 0 0 0 0 0 0 20 80 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0

280 0 0 0 60 697 233 904 1,034 797 1,272 1,359 280 1,725 167 520
0 117 22 85 0 0 0 0 0 0 43 0 80 43 0 0
0 644 372 453 280 361 47 45 66 42 22 41 120 852 11 80
0 59 44 142 0 0 0 68 0 21 43 20 20 21 11 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 20
0 0 0 0 0 0 0 20 0 20 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 20 0 0 20 0 0 140 120 100 80 60 0 0 0 60
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 40 13 0 0 41 60 0 20 20 40 0 0 120 0 0
0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 20 20 0 0 40 0 0 20 0 0 0 0
0 40 38 80 80 0 0 0 40 0 0 0 20 40 0 40
0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0
20 80 38 220 20 0 0 0 0 20 0 0 20 80 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

976 0 0 0 1,525 1,545 620 280 200 700 303 20 260 1,947 151 372
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 41 0 0 0 140 182 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 20 20 20 180 20 0 0 40 0 61 0 0

122 20 0 20 4,494 3,964 1,940 3,020 1,020 1,660 687 14,599 0 304 0 1,303
20 0 0 0 60 102 0 180 100 160 525 401 0 0 0 83
0 0 0 0 0 0 0 40 0 20 20 0 0 0 0 21
0 20 0 20 0 0 0 0 0 0 0 0 0 0 0 0
61 80 119 326 20 41 0 20 80 0 202 160 0 61 0 21
0 0 0 0 0 0 0 0 0 0 20 0 20 81 0 0
41 0 0 0 0 0 0 0 80 160 0 80 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 20 20 70 0
0 0 0 0 0 0 0 20 0 0 0 0 0 20 12 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 80 132 142 0 0 0 0 0 0 0 0 0 0 0 0
0 400 198 631 120 41 60 0 0 0 20 40 0 20 12 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 20 0 0
0 20 0 0 0 0 20 0 0 0 0 0 0 0 0 0
20 20 13 20 0 0 20 0 0 0 0 0 0 20 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 161 447 120 0 0 0 0 0 0 325 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Page 33 of 39
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Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

RG_MIDGA
1 2 3 4 5 1 2 3 1 1 2 3 1 2 3 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0

2,000 16,940 2,500 14,240 8,800 280 340 260 420 120 57 0 120 500 500 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 60 0 0 0 0 0 0 0 0 20 20
0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 20 0 0 0 0 0 0 0 0 0 0 0 0 0 44 43 0
20 20 20 63 62 0 0 0 0 0 0 0 0 0 0 66 65 47
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 0 20 20 0 0 0 0
0 60 0 0 0 0 0 0 0 20 0 0 20 20 0 0 0 0
0 0 0 0 0 20 0 0 0 0 0 10 0 0 0 0 0 0

1,137 960 440 272 476 20 80 60 100 180 43 260 620 600 539 88 108 47
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

142 220 60 125 41 100 40 60 40 80 71 30 80 100 21 22 22 47
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0 10 0 0 21 0 22 0
0 0 0 0 0 100 100 20 60 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

360 340 320 60 120 20 120 60 0 440 457 560 140 140 240 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

120 60 20 40 100 0 0 0 0 161 43 60 0 60 20 0 40 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

45 50 0 40 42 0 0 0 0 42 0 42 0 22 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 42 0 0 0 0 0 0 0 0 0 0 22 0 0
0 0 0 0 0 0 0 0 0 686 307 190 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

68 43 66 0 0 0 0 0 0 0 0 0 0 0 0 43 44 265
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

407 538 175 318 104 875 450 215 293 104 46 11 852 878 492 281 131 575
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 24 0 0 0 0 44 0 0 0 0
0 0 0 64 42 24 0 22 0 0 0 0 0 0 0 22 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0

226 273 88 1,189 623 71 248 65 122 0 0 0 87 198 22 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0
0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 43 0 0 0 11 0 0 0 0 0 0

1,312 1,357 329 1,356 934 213 150 86 49 104 15 21 284 329 336 518 87 88
0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_MP1RG_MIDER RG_MIUCO RG_MIULERG_MIDCO
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Table E.43: Abundance of Benthic Invertebrate Taxa, RAEMP, 2019

TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

RG_MIDGA
1 2 3 4 5 1 2 3 1 1 2 3 1 2 3 1 2 3

RG_MP1RG_MIDER RG_MIUCO RG_MIULERG_MIDCO

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 165 150 43 122 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 50 22 0 0 0 0 0 22 0 0 22 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 28 0 0 0 0 0 0 0 0 0 152 0
0 0 44 148 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 44 22 22 22 0

23 43 0 21 42 118 300 151 220 0 0 0 66 88 90 43 65 155
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,493 1,831 460 2,224 1,059 567 175 194 440 249 92 74 437 878 761 6,950 3,178 9,437
384 345 197 360 914 47 50 0 49 62 15 11 633 198 134 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 40 0 0 0 0 0 20 220 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 20 0 0 0 0 0 0 0 0 0 10 20 20 20 0 20 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 60 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
100 180 40 60 20 0 0 0 0 0 0 0 0 80 40 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5,640 3,280 1,760 4,820 5,520 500 520 120 100 2,151 808 860 1,260 2,600 2,020 140 400 140
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 20 40 0 20 0 0 0 0 181 29 30 0 0 20 0 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

277 320 140 120 160 0 40 60 80 80 29 70 40 0 0 20 0 0
43 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 40 0 40 0 0 0 40 0 0 14 0 0 20 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80 0
0 0 0 0 0 0 0 0 0 0 0 0 0 23 0 0 22 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0

207 303 160 67 160 88 252 103 450 373 150 76 504 257 521 149 390 360
553 117 480 233 100 1,232 1,988 977 410 327 165 184 216 959 199 191 87 340
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 20 0 20 20 14 0 0 0 0 0 0 0
0 0 0 0 0 0 0 20 0 133 43 10 86 21 0 0 0 0

40 60 100 80 80 60 20 20 40 287 71 110 214 478 240 20 0 0
0 20 0 20 0 0 0 0 0 0 0 20 0 21 0 0 60 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 20 120 220 140 0 0 0 0 40 200 540 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,720 3,840 2,360 1,580 3,740 460 720 380 240 940 943 630 2,560 4,140 4,820 760 480 500
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 20 0 0 0 20 0 0 60 14 10 0 0 0 0 0 20
0 0 40 0 0 100 60 40 60 20 14 80 0 0 60 0 0 0
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TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

RG_MIDGA
1 2 3 4 5 1 2 3 1 1 2 3 1 2 3 1 2 3

RG_MP1RG_MIDER RG_MIUCO RG_MIULERG_MIDCO

120 180 260 120 160 860 1,680 1,140 920 600 314 430 660 1,360 880 1,020 920 880
0 0 0 0 20 0 0 0 0 0 0 10 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 60 0 0 20 60 0 114 50 0 0 0 0 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

80 0 60 20 80 40 60 40 80 80 14 70 80 40 60 0 0 0
0 60 40 0 0 0 0 0 0 20 14 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 100 40 20 40 60 100 60 0 80 0 10 0 20 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

480 539 440 926 601 756 1,410 854 918 407 114 194 287 1,018 360 0 0 105
0 0 0 22 0 0 41 22 0 81 14 0 26 23 0 0 44 42

540 539 220 388 518 84 228 263 102 591 71 246 235 69 20 126 175 211
60 22 0 65 41 0 0 22 20 20 0 0 52 69 0 21 22 42
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 20 0 20 20 20 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 20 20 20 60 140 60 29 20 100 0 0 0 0 0
0 0 0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 60 120 20 100 20 20 20 0 140 86 110 300 40 180 126 120 140
0 0 0 20 0 0 0 20 0 20 0 0 0 0 0 21 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 20 0 0 20 0 0 0 0 0 0 0 0 0
40 40 0 0 0 0 0 0 40 0 0 10 40 60 40 63 40 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

60 20 100 20 40 0 0 40 0 140 29 70 20 80 40 63 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

448 249 126 333 188 920 976 733 759 163 314 92 645 768 1,413 486 110 232
0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 60 102 41 0 0 0 0 0 0 0 0 0 0

20 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 26 0 0 0 0 0 81 30 0 81 20 40 0 0 0

82 623 336 51 125 2,460 3,151 3,116 2,094 102 30 92 806 162 2,281 0 0 0
0 0 0 0 0 220 407 183 205 0 0 0 0 0 0 0 0 0
0 0 0 26 0 20 20 0 0 0 0 0 0 0 0 0 0 0
0 0 0 26 0 0 20 0 0 204 0 0 0 0 0 0 0 0

82 62 21 0 42 60 122 61 41 81 15 0 0 0 0 0 37 58
82 145 21 231 146 0 0 0 0 0 0 0 40 20 0 49 37 0
20 0 21 26 0 0 81 0 0 0 0 0 0 20 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 83 0 0 0 0 0 15 20 20 0 0 0 0 0
102 62 147 103 125 40 0 41 0 224 224 183 20 202 363 49 73 174
0 0 0 0 0 0 0 20 0 20 0 0 0 0 0 0 0 29
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 26 21 0 0 20 0 41 30 0 20 0 0 0 0 0
0 42 0 77 0 0 20 20 0 41 60 10 101 121 40 97 183 87
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

224 477 189 231 271 40 61 183 21 183 269 173 1,088 727 262 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Hirudinida Glossiphoniidae - - Glossiphoniidae
Lumbriculus - Lumbriculus
Rhynchelmis - Rhynchelmis

- - Lumbriculidae
Nais - Nais

- - Tubificinae
- Enchytraeidae Enchytraeus - Enchytraeus

Arachnida Trombidiformes Stygothrombiidae Stygothrombium - Stygothrombium
Entomobryidae - - Entomobryidae

Hypogastruridae - - Hypogastruridae
Isotomidae - - Isotomidae

Sminthuridae - - Sminthuridae
Sarcoptiformes - - - Oribatida

Aturidae - - Aturidae
Feltriidae Feltria - Feltria

Parathyas - Thyas
Protzia - Protzia

Atractides - Atractides
Hygrobates - Hygrobates

Lebertiidae Lebertia - Lebertia
Mideopsidae Mideopsis - Mideopsis

Pionidae - - Pionidae
Sperchon - Sperchon

Sperchonopsis - Sperchonopsis
Testudacarus - Testudacarus
Torrenticola - Torrenticola

Curculionidae - - Curculionidae
Liodessus - Liodessus
Oreodytes - Oreodytes

Stictotarsus - Stictotarsus
Heterlimnius - Heterlimnius

Narpus - Narpus
Haliplidae Haliplus - Haliplus

Helophoridae Helophorus - Helophorus
Hydrophilidae Hydrobius - Hydrobius
Athericidae Atherix - Atherix

Mallochohelea - Mallochohelea
Probezzia - Probezzia

- - Bezzia/ Palpomyia
Boreoheptagyia - Boreoheptagyia

Brillia - Brillia
Chironomus - Chironomus

Constempellina - Constempellina
Corynocera - Corynocera

Corynoneura - Corynoneura
Cricotopus - Cricotopus

Cryptochironomus - Cryptochironomus
Diamesa - Diamesa

Diplocladius Diplocladius cultriger Diplocladius cultriger
Eukiefferiella - Eukiefferiella

Heleniella - Heleniella
Heterotrissocladius - Heterotrissocladius

Hydrobaenus - Hydrobaenus
Krenosmittia - Krenosmittia
Limnophyes - Limnophyes
Micropsectra - Micropsectra
Microtendipes - Microtendipes
Monodiamesa - Monodiamesa
Nanocladius - Nanocladius
Orthocladius - Orthocladius

Pagastia - Pagastia
Parakiefferiella - Parakiefferiella

Paramerina - Paramerina
Parametriocnemus - Parametriocnemus

Parorthocladius - Parorthocladius
Pentaneura - Pentaneura

Hygrobatidae

Sperchontidae

Taxa

ClitellataAnnelida

Coleoptera

Trombidiformes

Arthropoda

Insecta

Diptera

Chironomidae

Genus Species

Dytiscidae

Elmidae

Ceratopogonidae

Lumbriculidae

Naididae

Hydryphantidae

Phylum Class Order Family

Lumbriculida

Tubificida

Collembola

Euchelicerata

Collembola

Torrenticolidae

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
0 0 0 0 0 0 0 0 0 13 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 60 0 0 0 25 0 20 0 0 0

330 104 82 20 0 0 217 156 86 25 29 60 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 40 20 80
0 0 0 0 0 0 0 0 114 0 0 0 0 0 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 20 0 11 0 0 0 20 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 17 11 14 0 0 0 20 20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 42 14 60 0 0 0
0 0 0 0 33 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 8 14 30 17 20 0 0 0 0 0 0 20 40 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 5 10 17 20 17 11 14 21 0 0 0 20 100
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 17 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 5 0 0 0 742 567 857 0 0 0 20 40 40
0 0 0 0 0 0 25 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 11 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 11 29 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 5 12 0 0 19 0 0 0 0 28 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 347 246 441 0 0 0 25 30 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 0 0 36 0 39 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 28
0 12 5 24 219 68 154 61 77 31 70 0 344 1,120 909
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 18 34 0 0 0 0 0 0 0 30 55
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

25 6 5 0 0 0 116 31 0 0 0 0 0 0 0
25 6 5 0 0 0 193 59 38 125 0 28 246 242 83
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 0 0 36 0 0 0 0 16 0 28 148 61 110
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 0 12 55 68 0 0 0 16 0 55 0 0 0
0 0 0 0 0 0 0 44 19 0 0 0 0 0 0

RG_THCK RG_UCWER RG_WWRLRG_SCDTC RG_SLINE
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TaxaGenus SpeciesPhylum Class Order Family

Phaenopsectra - Phaenopsectra
Polypedilum - Polypedilum

- Potthastia gaedii group
- Potthastia longimana group

Procladius - Procladius
Psectrocladius - Psectrocladius

Pseudodiamesa - Pseudodiamesa
Radotanypus - Radotanypus

Rheocricotopus - Rheocricotopus
Rheotanytarsus - Rheotanytarsus

Stempellina - Stempellina
Stempellinella - Stempellinella

Stictochironomus - Stictochironomus
Synorthocladius - Synorthocladius

Tanytarsus - Tanytarsus
Thienemanniella - Thienemanniella

Tvetenia - Tvetenia
Zavrelimyia - Zavrelimyia

- - Orthocladius complex
- - Thienemannimyia group

Dixa - Dixa
Dixella - Dixella

- - Dixidae
Dolichopodidae - - Dolichopodidae

Clinocera - Clinocera
Hemerodromia - Hemerodromia

Neoplasta - Neoplasta
Oreogeton - Oreogeton

Roederiodes - Roederiodes
Wiedemannia - Wiedemannia

- - Chelifera/ Metachela
Limoniidae - - Limoniidae
Muscidae Limnophora - Limnophora
Pediciidae - - Pediciidae

Pelecorhynchidae Glutops - Glutops
Psychodidae - - Pericoma/Telmatoscopus

Prosimulium - Prosimulium
Simulium - Simulium

Stratiomyidae - - Stratiomyidae
Tanyderidae - - Tanyderidae

Antocha - Antocha
Dicranota - Dicranota
Gonomyia - Gonomyia

Gonomyodes - Gonomyodes
Hexatoma - Hexatoma
Limnophila - Limnophila

Rhabdomastix - Rhabdomastix
Tipula - Tipula

Ameletidae - - Ameletidae
Acentrella - Acentrella

Baetis fuscatus Baetis fuscatus gr
- Baetis
- Baetis rhodani group

Callibaetis - Callibaetis
Diphetor Diphetor hageni Diphetor hageni

Caudatella - Caudatella
Drunella coloradensis Drunella coloradensis

Drunella doddsii Drunella doddsii
Drunella spinifera Drunella spinifera

- Drunella grandis group
Ephemerella - Ephemerella

Serratella - Serratella
- - Ephemerellidae

Cinygmula - Cinygmula
Epeorus - Epeorus

Rhithrogena - Rhithrogena

Dixidae

Drunella

Baetis

Potthastia

Ephemerellidae

Baetidae

Simuliidae

Tipulidae

Arthropoda Insecta

Diptera

Ephemeroptera

Heptageniidae

Chironomidae

Empididae

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
RG_THCK RG_UCWER RG_WWRLRG_SCDTC RG_SLINE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 12 0 0 0 0 0 0 0 0 0 0 517 696 220
0 0 5 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 12 0 206 310 169 0 15 19 31 0 83 787 999 248
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 0 0 0 0 0 0 0 0 0 0 0 61 0
0 12 15 49 146 68 96 77 134 219 164 250 74 91 55
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 24 36 346 34 0 0 0 0 23 0 960 1,029 772
0 0 0 0 0 0 19 0 0 0 0 0 0 0 0
0 0 0 0 0 0 17 11 14 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 22 0 0 0 0 13 0 0 120 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 83 22 57 38 14 26 0 280 200
0 0 0 0 44 120 0 0 0 25 43 51 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 4 5 0 0 0 50 11 57 13 14 26 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 29 0 0 0 0

20 17 9 0 0 0 117 22 29 0 71 62 60 20 40
0 0 0 0 0 0 0 0 0 0 43 0 0 0 0

20 0 5 0 0 0 900 1,667 1,700 0 0 62 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 4 0 0 17 20 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 100 122 86 0 14 103 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 21 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 79 5 140 283 120 0 0 0 38 29 160 0 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 21
0 7 0 0 0 0 0 0 0 0 0 0 0 0 0

596 370 273 63 33 20 648 251 595 0 0 0 2,436 968 1,460
384 178 155 88 0 40 819 215 219 38 0 0 504 792 2,919
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 7 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 20 0
0 0 0 0 0 67 0 0 0 35 0 0 0 0 22

60 4 23 100 150 133 0 0 0 53 143 260 460 1,000 798
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 40 80
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 25 27 450 700 1,100 0 0 0 425 257 1,100 600 1,020 1,040
60 25 14 10 17 40 0 0 0 38 57 40 20 60 180
200 108 64 160 83 140 0 0 0 225 129 240 0 0 0
80 8 41 10 67 240 0 0 0 263 386 520 0 20 20
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TaxaGenus SpeciesPhylum Class Order Family

Heptageniidae - - Heptageniidae
Leptohyphidae Tricorythodes - Tricorythodes
Leptophlebiidae - - Leptophlebiidae
Siphlonuridae - - Siphlonuridae

Hemiptera Corixidae - - Corixidae
Odonata Aeshnidae Aeshna - Aeshna

Mesocapnia - Mesocapnia
Utacapnia - Utacapnia

- - Capniidae
Suwallia - Suwallia
Sweltsa - Sweltsa

Paraleuctra - Paraleuctra
Perlomyia - Perlomyia

- - Leuctridae
Malenka - Malenka
Visoka Visoka cataractae Visoka cataractae

Zapada cinctipes Zapada cinctipes
Zapada columbiana Zapada columbiana

- Zapada
- Zapada oregonensis group

Peltoperlidae - - Peltoperlidae
Claassenia Claassenia sabulosa Claassenia sabulosa
Doroneuria - Doroneuria

Hesperoperla - Hesperoperla
Perlesta Perlesta placida complex Perlesta placida complex

- - Perlidae
Cultus - Cultus

Isoperla - Isoperla
Kogotus - Kogotus

Megarcys - Megarcys
Setvena - Setvena
Skwala - Skwala

- - Perlodidae
Pteronarcyidae Pteronarcella - Pteronarcella

Taeniopterygidae - - Taeniopterygidae
Allomyia - Allomyia
Apatania - Apatania

Pedomoecus Pedomoecus sierra Pedomoecus sierra
Brachycentrus - Brachycentrus

Micrasema - Micrasema
- - Brachycentridae

Glossosomatidae - - Glossosomatidae
Arctopsyche - Arctopsyche
Hydropsyche - Hydropsyche
Parapsyche - Parapsyche

- - Hydropsychidae
Hydroptilidae Hydroptila - Hydroptila

Lepidostomatidae Lepidostoma - Lepidostoma
Leptoceridae - - Leptoceridae

Dicosmoecus - Dicosmoecus
Ecclisomyia - Ecclisomyia

- - Limnephilidae
Rhyacophila atrata Rhyacophila atrata complex
Rhyacophila narvae Rhyacophila narvae

- Rhyacophila
- Rhyacophila hyalinata group
- Rhyacophila vofixa group
- Rhyacophila betteni group

- - hyacophila brunnea/vemna gro
Neothremma - Neothremma

Oligophlebodes - Oligophlebodes
Malacostraca Amphipoda Gammaridae Gammarus - Gammarus

Bivalvia Veneroida Pisidiidae - - Pisidiidae
Lymnaeidae Fossaria - Fossaria
Planorbidae Promenetus - Promenetus

Neotaenioglossa Hydrobiidae - - Hydrobiidae

Uenoidae

Rhyacophila

Zapada

Limnephilidae

Rhyacophilidae

Apataniidae

Brachycentridae

Hydropsychidae

Perlidae

Perlodidae

Chloroperlidae

Leuctridae

Nemouridae

Capniidae

Mollusca

Trichoptera

Basommatophora

Plecoptera

Gastropoda

Arthropoda
Insecta

Ephemeroptera

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
RG_THCK RG_UCWER RG_WWRLRG_SCDTC RG_SLINE

1,310 558 486 1,790 1,500 2,580 17 0 0 1,838 1,529 2,960 1,500 2,440 460
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 38 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

50 8 5 0 0 0 0 0 0 38 43 160 42 100 20
0 0 0 418 25 382 0 0 0 31 76 47 28 0 0

20 0 5 112 75 218 0 0 0 169 152 233 56 140 60
0 0 0 0 0 0 0 0 0 88 57 80 21 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 30 67 40 0 0 0 50 29 180 42 0 0
0 0 0 0 0 0 0 56 15 0 0 0 0 0 0
0 0 0 0 0 26 0 0 0 175 157 120 0 0 21

34 8 11 0 0 0 100 156 313 0 0 0 118 0 212
0 0 0 210 251 338 0 0 0 425 500 400 165 43 0

46 8 21 30 19 26 0 22 15 100 71 160 591 1,092 1,017
0 0 0 60 213 130 0 0 0 0 0 0 142 86 170
0 0 0 30 0 40 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0 0 0 0 42 20 100
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 50 27 0 17 0 0 0 0 0 0 0 21 80 60
0 8 0 70 100 340 0 0 0 38 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 0 9 60 117 120 0 0 0 0 29 20 42 20 60
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

250 79 77 40 83 80 0 0 0 0 14 60 508 1,240 1,360
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 60 67
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 6 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 90 76 107 0 0 0 222 204 28 180 180 1,053
0 0 0 0 0 0 0 0 0 0 0 0 140 160 112
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 6 26 38 27 0 11 29 0 0 0 0 0 0
0 0 0 39 0 0 0 11 14 0 0 0 160 100 0
0 0 0 0 0 0 0 11 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 14 0 0 0 0 0 67
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 19 322 0 11 0 16 17 28 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 46 6 155 322 295 83 149 157 0 0 0 60 140 0
0 0 0 0 0 0 0 0 0 0 17 0 0 0 0
0 0 0 26 95 107 0 0 0 0 0 0 0 0 0
0 0 0 13 0 0 28 11 0 0 0 0 0 0 0
0 0 0 52 0 54 56 138 86 16 0 28 0 0 0
0 0 0 0 0 27 0 0 0 159 34 56 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 11 0 0 0 0 0 0 0
0 0 0 0 0 0 17 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 83 111 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Figure F.1:  Westslope Cutthroat Trout Muscle Selenium Concentrations, Management Unit 
1, 2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Fish collected from lotic areas only. 
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Figure F.2:  Westslope Cutthroat Trout Muscle Selenium Concentrations, Management Unit 
2, 2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Fish collected from lotic areas only.
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Figure F.3:  Westslope Cutthroat Trout Muscle Selenium Concentrations, Management Unit 
3, 2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Fish collected from lotic areas only.
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Figure F.4:  Westslope Cutthroat Trout Muscle Selenium Concentrations, Management Unit 
4, 2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Fish collected from lotic areas only.
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Figure F.4:  Westslope Cutthroat Trout Muscle Selenium Concentrations, Management Unit 
4, 2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Fish collected from lotic areas only.
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Figure F.5:  Westslope Cutthroat Trout Muscle Selenium Concentrations, Management Unit 
5, 2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Fish collected from lotic areas only.
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Figure F.6:  Westslope Cutthroat Trout Muscle Selenium Concentrations, Management Unit 
Reference, 2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Fish collected from lotic areas only.
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Figure F.7: Mountain Whitefish Muscle Selenium Concentrations, Management Unit 2,
2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Red line represents BC Se 
Guideline (Muscle; 4 mg/kg dw).
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Figure F.8: Mountain Whitefish Ovary Selenium Concentrations, Management Unit 2, 
2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP.
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Figure F.9: Mountain Whitefish Muscle Selenium Concentrations, Management Unit 3,
2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Red line represents BC Se 
Guideline (Muscle; 4 mg/kg dw).
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Figure F.10: Mountain Whitefish Ovary Selenium Concentrations, Management Unit 3, 
2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP.
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Figure F.11: Mountain Whitefish Muscle Selenium Concentrations, Management Unit 4,
2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Red line represents BC Se 
Guideline (Muscle; 4 mg/kg dw).
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Figure F.12: Mountain Whitefish Ovary Selenium Concentrations, Management Unit 4, 
2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP.
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Figure F.13: Mountain Whitefish Muscle Selenium Concentrations, Management Unit 5,
2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Red line represents BC Se 
Guideline (Muscle; 4 mg/kg dw).
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Figure F.14: Mountain Whitefish Ovary Selenium Concentrations, Management Unit 5, 
2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP.
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Figure F.15: Mountain Whitefish Muscle Selenium Concentrations, Reference Areas,
2006 to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP. Red line represents BC Se 
Guideline (Muscle; 4 mg/kg dw).
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Figure F.16: Mountain Whitefish Ovary Selenium Concentrations, Reference Areas, 2006 
to 2019

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 1996 to 2019 data) reported in the RAEMP.
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AWTF Steady-State AWTF/AOP Restart
AWTF Flow Reduction AWTF Non-Operational

Figure F.17: Selenium Concentrations in Muscle and Ovaries of Bull Trout Sampled From Line Creek, 2006 to 2019    

Notes:  Ovary concentrations that were estimated from muscle selenium concentrations based on the average ovary-to-muscle concentration relationship of 3.3:1 (Minnow 2018d) are 
plotted with open circles.  Measured ovary selenium concentrations are plotted as solid circles.  Ovary selenium was estimated only for adult individuals lacking measured ovary 
concentrations (if female) or if sex of an adult individual was unknown.
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Area Endpoint n Minimum Mean Median Maximum SD
Fork Length (cm) 8 24.7 29.8 31.0 33.4 3.02
Body Weight (g) 8 160 309 330 475 98.4

Condition Factor (K) 8 1.05 1.13 1.12 1.27 0.0710
Muscle Se (mg/kg dw) 8 3.90 4.56 4.45 5.20 0.490

Fork Length (cm) 6 17.8 23.8 21.1 32.0 6.15
Body Weight (g) 6 51.5 152 93.0 345 119

Condition Factor (K) 6 0.840 0.953 0.939 1.05 0.0791
Muscle Se (mg/kg dw) 6 0.500 0.700 0.700 1.00 0.190

Fork Length (cm) 8 32.5 38.3 38.8 46.8 4.61
Body Weight (g) 8 405 729 720 1,200 282

Condition Factor (K) 8 1.13 1.24 1.18 1.45 0.113
Muscle Se (mg/kg dw) 8 7.50 9.35 9.45 11.0 1.07

Fork Length (cm) 8 27.9 30.2 30.4 33.9 1.99
Body Weight (g) 8 250 350 352 550 93.3

Condition Factor (K) 8 1.15 1.24 1.21 1.41 0.0891
Muscle Se (mg/kg dw) 8 8.70 10.4 11.0 12.0 1.17

Fork Length (cm) 8 21.5 32.9 32.4 40.2 6.24
Body Weight (g) 8 121 472 420 750 234

Condition Factor (K) 8 1.11 1.21 1.23 1.27 0.0524
Muscle Se (mg/kg dw) 8 6.00 8.65 8.25 13.0 2.23

Fork Length (cm) 8 19.9 27.7 26.4 39.5 6.41
Body Weight (g) 8 99.0 326 240 880 257

Condition Factor (K) 8 1.26 1.31 1.29 1.43 0.0542
Muscle Se (mg/kg dw) 8 4.60 5.67 5.80 6.80 0.654

Fork Length (cm) 9 14.1 16.8 15.8 21.3 2.59
Body Weight (g) 9 30.7 59.1 48.5 113 31.2

Condition Factor (K) 9 0.986 1.16 1.19 1.29 0.106
Muscle Se (mg/kg dw) 8 8.80 9.97 9.85 12.0 1.07

Fork Length (cm) 8 25.8 35.9 38.4 40.7 5.33
Body Weight (g) 8 216 577 648 825 226

Condition Factor (K) 8 0.966 1.18 1.20 1.34 0.121
Muscle Se (mg/kg dw) 8 5.60 6.41 6.30 7.20 0.594

Fork Length (cm) 8 20.5 32.2 33.5 45.4 8.91
Body Weight (g) 8 112 490 492 1,100 344

Condition Factor (K) 8 1.16 1.24 1.26 1.33 0.0672
Muscle Se (mg/kg dw) 8 3.40 5.38 5.35 7.30 1.28

Fork Length (cm) 8 30.0 34.3 34.5 38.1 2.73
Body Weight (g) 8 350 512 535 705 132

Condition Factor (K) 8 1.08 1.25 1.26 1.44 0.104
Muscle Se (mg/kg dw) 8 7.70 9.19 9.00 11.0 0.975

Fork Length (cm) 8 19.7 26.3 24.6 37.4 5.53
Body Weight (g) 8 98.0 253 203 550 148

Condition Factor (K) 8 1.05 1.28 1.31 1.38 0.102
Muscle Se (mg/kg dw) 8 6.00 7.56 7.30 9.90 1.40

Fork Length (cm) 8 21.9 33.5 34.6 39.2 5.97
Body Weight (g) 8 130 486 548 710 200

Condition Factor (K) 8 1.07 1.22 1.23 1.33 0.0827
Muscle Se (mg/kg dw) 8 5.70 7.50 7.45 9.20 1.06

RG_EL19

RG_MIDCO

RG_MICOMP

RG_EL1

RG_ELELKO

RG_FO23

RG_ELUEL

RG_HACKUS

Table F.1: Summary Statistics for Westslope Cutthroat Trout Health Endpoints and 
Selenium Concentrations in Tissue, September 2018   

RG_BULL

RG_MOYIE

RG_MP1

RG_FODGH



Table F.2: Angling Records for Westslope Cutthroat Trout Caught for the RAEMP in the Elk Valley, September 2018   
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RG_BULL_AN-01 631821 5505575 8-Sep-18 8-Sep-18 9:50 11:45 1.92 2 0.16 9 0 56.35 5 0 31.30 5 0 31.30
TOTAL 1.92 2 0.16 9 0 56.35 5 0 31.30 5 0 0.09

RG_MOYIE_AN-01 577050 5475077 13-Sep-18 13-Sep-18 9:45 10:30 0.75 3 0.09 1 0 10.67 0.00 0.00
RG_MOYIE_AN-02 576093 5474613 13-Sep-18 13-Sep-18 10:35 13:30 2.92 3 0.36 4 0 10.97 0.00 2 0 5.49
RG_MOYIE_AN-03 571905 5447613 13-Sep-18 13-Sep-18 14:00 18:15 4.25 3 0.53 1 0 1.88 0.00 1 0 1.88

TOTAL 7.92 9 0.99 6 0 6.06 0 0 0.00 3 0 0.49
RG_MP1_AN-01 651239 5562447 11-Sep-18 11-Sep-18 10:20 12:40 2.33 2 0.19 8 0 41.14 0.00 0.00

TOTAL 2.33 2 0.19 8 0 41.14 0 0 0.00 0 0 0.00
RG_FODGH_AN-01 655272 5543688 6-Sep-18 6-Sep-18 9:00 10:00 1.00 2 0.08 0.00 0.00 0.00
RG_FODGH_AN-02 653774 5545279 6-Sep-18 6-Sep-18 10:20 12:00 1.67 2 0.14 0.00 0.00 0.00
RG_FODGH_AN-03 652210 5545344 9-Sep-18 9-Sep-18 12:30 13:40 1.17 2 0.10 0.00 0.00 0.00
RG_FODGH_AN-04 653764 5545283 9-Sep-18 9-Sep-18 13:50 14:30 0.67 2 0.06 0.00 0.00 0.00
RG_FODGH_AN-05 656103 5545212 9-Sep-18 9-Sep-18 14:50 15:05 0.25 2 0.02 0.00 0.00 0.00
RG_FODGH_AN-06 655321 5552738 9-Sep-18 9-Sep-18 15:20 18:30 3.17 2 0.26 5 0 18.95 0.00 0.00
RG_FODGH_AN-07 655321 5552738 11-Sep-18 11-Sep-18 13:45 16:30 2.75 2 0.23 3 0 13.09 0.00 0.00

TOTAL 7.92 12 0.66 8 0 12.13 0 0 0.00 0 0 0.00
RG_LIDSL_AN-01 659881 5531553 12-Sep-18 12-Sep-18 8:15 10:15 2.00 2 0.17 0.00 0.00 0.00
RG_LIDSL_AN-02 658185 5529798 12-Sep-18 12-Sep-18 10:30 11:30 1.00 2 0.08 0.00 0.00 0.00
RG_LIDSL_AN-03 658185 5529798 12-Sep-18 12-Sep-18 14:30 16:00 1.50 2 0.13 1 0 8.00 0.00 0.00

TOTAL 4.50 6 0.38 1 0 2.67 0 0 0.00 0 0 0.00
RG_LI8_AN-01 655336 5529070 10-Sep-18 10-Sep-18 11:50 11:25 -0.42 2 -0.03 0.00 0.00 0.00
RG_LI8_AN-02 654584 5529020 12-Sep-18 12-Sep-18 12:00 14:00 2.00 2 0.17 1 0 6.00 0.00 0.00

TOTAL 1.58 4 0.13 1 0 7.58 0 0 0.00 0 0 0.00
RG_FO23_AN-01 652956 5528903 5-Sep-18 5-Sep-18 15:00 17:00 2.00 2 0.17 5 0 30.00 2 0 12.00 0.00
RG_FO23_AN-02 652874 5528402 5-Sep-18 5-Sep-18 17:10 19:00 1.83 2 0.15 3 0 19.64 0.00 0.00

TOTAL 3.83 4 0.32 8 0 25.04 2 0 6.26 0 0 0.00
RG_ELUEL_AN-01 649226 5543641 6-Sep-18 6-Sep-18 12:15 14:10 1.92 2 0.16 8 0 50.09 0.00 0.00

TOTAL 1.92 2 0.16 8 0 50.09 0 0 0.00 0 0 0.00
RG_HACK_AN-01 658549 5520203 10-Sep-18 10-Sep-18 13:15 13:45 0.50 2 0.04 0.00 0.00 0.00
RG_HACK_AN-02 658679 5519883 10-Sep-18 10-Sep-18 10:00 14:30 4.50 2 0.38 11 0 29.33 0.00 0.00
RG_HACK_AN-03 658819 5519393 12-Sep-18 12-Sep-18 15:15 15:20 0.08 2 0.01 2 0 288.00 0.00 0.00

TOTAL 5.08 6 0.42 13 0 30.69 0 0 0.00 0 0 0.00
RG_EL19_AN-01 653121 5525718 6-Sep-18 6-Sep-18 14:30 16:05 1.58 2 0.13 2 0 15.16 3 0 22.74 3 0 22.74
RG_EL19_AN-02 653120 5526145 6-Sep-18 6-Sep-18 16:15 19:15 3.00 2 0.25 2 0 8.00 0.00 0.00
RG_EL19_AN-03 653143 5526032 9-Sep-18 9-Sep-18 9:30 11:45 2.25 2 0.19 3 0 16.00 5 0 0.00 5 0 0.00
RG_EL19_AN-04 653143 5526032 10-Sep-18 10-Sep-18 10:00 10:30 0.50 2 0.04 1 0 24.00 0.00 0.00

TOTAL 7.33 8 0.61 8 0 13.09 8 0 13.09 8 0 0.61
RG_MIDCO_AN-01 667593 5487759 7-Sep-18 7-Sep-18 9:00 11:00 2.00 2 0.17 0.00 0.00 0.00
RG_MIDCO_AN-02 666078 5488710 7-Sep-18 7-Sep-18 11:05 12:30 1.42 2 0.12 0.00 0.00 0.00
RG_MIDCO_AN-03 665672 5488937 7-Sep-18 7-Sep-18 12:35 13:50 1.25 2 0.10 7 0 67.20 0.00 0.00

TOTAL 4.67 6 0.39 7 0 18.00 0 0 0.00 0 0 0.00
RG_MICOMP_AN-01 655436 5509460 7-Sep-18 7-Sep-18 14:30 16:20 1.83 2 0.15 8 0 52.36 0.00 0.00
TOTAL 1.83 2 0.15 8 0 52.36 0 0 0.00 0 0 0.00

RG_EL1_AN-01 651601 5508335 7-Sep-18 7-Sep-18 16:30 17:35 1.08 2 0.09 1 0 11.08 0.00 0.00
RG_EL1_AN-02 651440 5507906 7-Sep-18 7-Sep-18 17:40 18:45 1.08 2 0.09 3 0 33.23 0.00 0.00
RG_EL1_AN-03 651440 5507906 10-Sep-18 10-Sep-18 15:50 19:00 3.17 2 0.26 6 0 22.74 0.00 0.00

TOTAL 5.33 6 0.44 10 0 22.50 0 0 0.00 0 0 0.00
RG_ELELKO_AN-01 639520 5463592 8-Sep-18 8-Sep-18 13:30 17:30 4.00 2 0.33 8 0 24.00 6 0 18.00 6 0 18.00

TOTAL 4.00 2 0.33 8 0 24.00 6 0 18.00 6 0 0.25

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total angling effort in one area.
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Table F.3: Measurements for Westslope Cutthroat Trout Collected for the RAEMP in the Elk Valley, September 2018     

Total 
Length 

Fork 
Length 

Body 
Weight

Fulton's 
Condition 

Factor

(cm) (cm) (g) (K)

08-Sep-18 RG_BULL_WCT-01 34.8 33.4 475 U 1.27 Released - muscle plug

08-Sep-18 RG_BULL_WCT-02 31.2 29.5 292 U 1.14 jaw deformed Released - muscle plug

08-Sep-18 RG_BULL_WCT-03 32.5 31.1 340 U 1.13 jaw deformed Released - muscle plug

08-Sep-18 RG_BULL_WCT-04 27.4 25.9 192 U 1.11 - Released - muscle plug

08-Sep-18 RG_BULL_WCT-05 33.5 32.0 345 U 1.05 - Released - muscle plug

08-Sep-18 RG_BULL_WCT-06 32.7 31.1 350 U 1.16
small abrasion near left 

pectoral fin
Released - muscle plug

08-Sep-18 RG_BULL_WCT-07 32.5 30.9 320 U 1.08 some jaw scarring Released - muscle plug

08-Sep-18 RG_BULL_WCT-08 26.2 24.7 160 U 1.06
slightly shortened left 

operculum
Released - muscle plug

13-Sep-18 RG_MOYIE_WCT-01 22.0 20.8 93 U 1.03 - Released - muscle plug

13-Sep-18 RG_MOYIE_WCT-02 19.1 17.8 52 U 0.91 - Released - muscle plug

13-Sep-18 RG_MOYIE_WCT-03 33.3 31.2 255 U 0.84 - Released - muscle plug

13-Sep-18 RG_MOYIE_WCT-04 21.0 19.7 72 U 0.94 - Released - muscle plug

13-Sep-18 RG_MOYIE_WCT-05 22.6 21.5 93 U 0.94 - Released - muscle plug

13-Sep-18 RG_MOYIE_WCT-06 34.0 32.0 345 U 1.05 - Released - muscle plug

11-Sep-18 RG_MP1_WCT-01 42.6 41.3 1,020 U 1.45 - Released 3D9.1C2D701134 muscle plug
11-Sep-18 RG_MP1_WCT-02 40.4 39.0 705 U 1.19 - Released 3DD.003BF7A19A muscle plug
11-Sep-18 RG_MP1_WCT-03 40.1 38.6 735 U 1.28 - Released 3DD.003BF7A192 muscle plug
11-Sep-18 RG_MP1_WCT-04 33.5 32.5 405 U 1.18 - Released 3DD.003BF7A1EA muscle plug
11-Sep-18 RG_MP1_WCT-05 48.3 46.8 1,200 U 1.17 - Released 3DD.003C022552 muscle plug
11-Sep-18 RG_MP1_WCT-06 34.4 33.2 415 U 1.13 - Released 3DD.003C022549 muscle plug
11-Sep-18 RG_MP1_WCT-07 40.6 39.2 820 U 1.36 - Released 3DD.003C022521 muscle plug
11-Sep-18 RG_MP1_WCT-08 36.4 35.8 530 U 1.16 - Released 3DD.003BF7A1EB muscle plug

09-Sep-18 RG_FODCH_WCT-01 29.9 28.4 265 U 1.16 - Released - muscle plug

09-Sep-18 RG_FODCH_WCT-02 31.4 29.8 350 U 1.32 shortened operculum Released - muscle plug

09-Sep-18 RG_FODCH_WCT-03 32.2 30.9 355 U 1.20 - Released - muscle plug

09-Sep-18 RG_FODCH_WCT-04 32.2 31.0 360 U 1.21 top of caudal torn Released - muscle plug

09-Sep-18 RG_FODCH_WCT-05 35.6 33.9 550 U 1.41 - Released - muscle plug

11-Sep-18 RG_FODCH_WCT-06 33.3 31.5 375 U 1.20 short snout Released 3DD.003C02250B muscle plug

11-Sep-18 RG_FODCH_WCT-07 30.1 28.6 295 U 1.26 - Released 3DD.003C02252F muscle plug

11-Sep-18 RG_FODCH_WCT-08 29.2 27.9 250 U 1.15
bottom of caudal lobe 

missing
Released 3DD.003BF1A1E9 muscle plug

a The majority of the fish were designated as U (unknown) sex as we could only confirm male (M) or female (F) if gametes were released with gentle pressure of the abdomen of the fish.
b Measurements were taken by Scott Cope, Total Lengths were not measured. 
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Table F.3: Measurements for Westslope Cutthroat Trout Collected for the RAEMP in the Elk Valley, September 2018     

Total 
Length 

Fork 
Length 

Body 
Weight

Fulton's 
Condition 

Factor

(cm) (cm) (g) (K)

% 
DELT

Fish ID Sexa Pit Tag Number
Tissue 

Collected

Anomalies 
(Deformities, Erosion, 

Lesions or Tumors 
[DELT])

Fate
Processing 

Date
Area

05-Sep-18 RG_FO23_WCT-01 40.0 38.5 710 U 1.24 - Released - muscle plug

05-Sep-18 RG_FO23_WCT-02 41.4 38.8 730 U 1.25
some angle scarring 

around mouth
Released - muscle plug

05-Sep-18 RG_FO23_WCT-03 34.9 33.4 455 U 1.22 - Released - muscle plug

05-Sep-18 RG_FO23_WCT-04 32.4 30.3 310 U 1.11 - Released - muscle plug

05-Sep-18 RG_FO23_WCT-05 22.7 21.5 121 U 1.22 - Released - muscle plug

05-Sep-18 RG_FO23_WCT-06 42.0 40.2 750 U 1.15 - Released - muscle plug

05-Sep-18 RG_FO23_WCT-07 33.2 31.4 385 U 1.24
some scarring around 

mouth
Released - muscle plug

05-Sep-18 RG_FO23_WCT-08 30.8 29.2 315 U 1.27 - Released - muscle plug

06-Sep-18 RG_ELUEL_WCT-01 23.1 21.8 134 U 1.29 - Released - muscle plug

06-Sep-18 RG_ELUEL_WCT-02 41.9 39.5 880 U 1.43 - Released - muscle plug

06-Sep-18 RG_ELUEL_WCT-03 30.2 28.5 300 U 1.30 - Released - muscle plug

06-Sep-18 RG_ELUEL_WCT-04 27.5 25.8 216 U 1.26 some jaw marks Released - muscle plug

06-Sep-18 RG_ELUEL_WCT-05 26.7 25.0 204 U 1.31 - Released - muscle plug

06-Sep-18 RG_ELUEL_WCT-06 28.6 27.1 263 U 1.32 some jaw deformities Released - muscle plug

06-Sep-18 RG_ELUEL_WCT-07 35.1 34.1 510 U 1.29 - Released - muscle plug

06-Sep-18 RG_ELUEL_WCT-08 21.2 19.9 99 U 1.26 - Released - muscle plug
10-Sep-18 RG_HACK_WCT-01 - 15.5 45 U 1.19 - Released 3DG.1P596DCFB9 muscle plug
10-Sep-18 RG_HACK_WCT-02 - 14.9 33 U 0.99 - Released 3DG.1P596DCF4F muscle plug

10-Sep-18 RG_HACK_WCT-03 - 14.6 31 U 1.00 - Released 3DG.1P596DCF5B muscle plug

10-Sep-18 RG_HACK_WCT-04 - 14.1 31 U 1.10 - Released - muscle plug
10-Sep-18 RG_HACK_WCT-05 - 21.3 113 U 1.17 - Released - muscle plug
10-Sep-18 RG_HACK_WCT-06 - 16.4 54 U 1.23 - Released - muscle plug
10-Sep-18 RG_HACK_WCT-07 - 15.8 49 U 1.23 - Released - muscle plug
12-Sep-18 RG_HACK_WCT-08 - 20.5 105 U 1.22 - Released - muscle plug
12-Sep-18 RG_HACK_WCT-09 - 17.8 73 M 1.29 - Released - muscle plug, 
06-Sep-18 RG_EL19_WCT-01 40.6 37.8 640 U 1.18 some jaw deformities Released - muscle plug
06-Sep-18 RG_EL19_WCT-02 41.4 39.6 655 U 1.05 - Released - muscle plug
06-Sep-18 RG_EL19_WCT-03 35.2 33.3 495 U 1.34 - Released - muscle plug
06-Sep-18 RG_EL19_WCT-04 27.5 25.8 216 U 1.26 - Released - muscle plug
09-Sep-18 RG_EL19_WCT-05 42.5 40.7 825 U 1.22 scar on belly Released - muscle plug
09-Sep-18 RG_EL19_WCT-06 41.9 39.8 800 U 1.27 - Released - muscle plug
09-Sep-18 RG_EL19_WCT-07 41.0 39.0 700 U 1.18 - Released - muscle plug
10-Sep-18 RG_EL19_WCT-08 32.9 30.9 285 U 0.97 jaw scarring Released - muscle plug

a The majority of the fish were designated as U (unknown) sex as we could only confirm male (M) or female (F) if gametes were released with gentle pressure of the abdomen of the fish.
b Measurements were taken by Scott Cope, Total Lengths were not measured. 
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Table F.3: Measurements for Westslope Cutthroat Trout Collected for the RAEMP in the Elk Valley, September 2018     

Total 
Length 

Fork 
Length 

Body 
Weight

Fulton's 
Condition 

Factor

(cm) (cm) (g) (K)

% 
DELT

Fish ID Sexa Pit Tag Number
Tissue 

Collected

Anomalies 
(Deformities, Erosion, 

Lesions or Tumors 
[DELT])

Fate
Processing 

Date
Area

07-Sep-18 RG_MIDCO_WCT-01 39.6 37.8 670 U 1.24 deformed jaw Released - muscle plug

07-Sep-18 RG_MIDCO_WCT-02 21.6 20.5 112 U 1.30 - Released - muscle plug

07-Sep-18 RG_MIDCO_WCT-03 24.7 23.7 154 U 1.16 bottom caudal lobe cut Released - muscle plug

07-Sep-18 RG_MIDCO_WCT-04 40.9 39.8 735 U 1.17 deformed jaw Released - muscle plug

07-Sep-18 RG_MIDCO_WCT-05 34.1 32.6 460 U 1.33 - Released - muscle plug

07-Sep-18 RG_MIDCO_WCT-06 47.2 45.4 1100 U 1.18 deformed jaw Released - muscle plug

07-Sep-18 RG_MIDCO_WCT-07 24.5 23.4 165 U 1.29 - Released - muscle plug

07-Sep-18 RG_MIDCO_WCT-08 36.4 34.5 525 U 1.28 shortened operculum Released - muscle plug

07-Sep-18 RG_MICOMP_WCT-01 36.4 33.9 560 U 1.44 deformed jaw Released - muscle plug

07-Sep-18 RG_MICOMP_WCT-02 38.6 36.4 615 U 1.28 - Released - muscle plug

07-Sep-18 RG_MICOMP_WCT-03 34.0 31.9 350 U 1.08 - Released - muscle plug

07-Sep-18 RG_MICOMP_WCT-04 40.4 38.1 705 U 1.27 - Released - muscle plug

07-Sep-18 RG_MICOMP_WCT-05 37.2 35.1 510 U 1.18 - Released - muscle plug

07-Sep-18 RG_MICOMP_WCT-06 32.0 30.0 350 U 1.30 deformed tail Released - muscle plug

07-Sep-18 RG_MICOMP_WCT-07 38.5 36.4 605 U 1.25 - Released - muscle plug
07-Sep-18 RG_MICOMP_WCT-08 34.0 32.3 405 U 1.20 - Released - muscle plug
07-Sep-18 RG_EL1_WCT-01 24.6 23.1 153 U 1.24 jaw scarring Released - muscle plug
07-Sep-18 RG_EL1_WCT-02 20.9 19.7 98 U 1.28 - Released - muscle plug
07-Sep-18 RG_EL1_WCT-03 25.0 23.8 177 U 1.31 - Released - muscle plug
07-Sep-18 RG_EL1_WCT-04 27.5 26.2 242 U 1.35 - Released - muscle plug
10-Sep-18 RG_EL1_WCT-05 37.8 37.4 550 U 1.05 jaw scarring Released - muscle plug
10-Sep-18 RG_EL1_WCT-06 33.0 31.2 395 U 1.30 - Released - muscle plug
10-Sep-18 RG_EL1_WCT-07 25.7 24.0 185 U 1.34 - Released - muscle plug
10-Sep-18 RG_EL1_WCT-08 26.7 25.2 221 U 1.38 - Released - muscle plug
8-Sep-18 RG_ELEKO_WCT-01 33.5 31.8 390 U 1.21 - Released - muscle plug
8-Sep-18 RG_ELEKO_WCT-02 37.9 35.1 575 U 1.33 - Released - muscle plug
8-Sep-18 RG_ELEKO_WCT-03 41.8 38.9 630 U 1.07 - Released - muscle plug
8-Sep-18 RG_ELEKO_WCT-04 40.0 38.1 645 U 1.17 jaw deformed Released - muscle plug
8-Sep-18 RG_ELEKO_WCT-05 36.7 34.2 520 U 1.30 - Released - muscle plug
8-Sep-18 RG_ELEKO_WCT-06 41.5 39.2 710 U 1.18 - Released - muscle plug
8-Sep-18 RG_ELEKO_WCT-07 23.2 21.9 130 U 1.24 - Released - muscle plug
8-Sep-18 RG_ELEKO_WCT-08 30.3 28.4 290 U 1.27 - Released - muscle plug

a The majority of the fish were designated as U (unknown) sex as we could only confirm male (M) or female (F) if gametes were released with gentle pressure of the abdomen of the fish.
b Measurements were taken by Scott Cope, Total Lengths were not measured. 
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2006 2009 2012 2015 2017 2018 2019 2006 2009 2012 2015 2017 2018 2019
 2018 vs. 

2006 to 2017
2018 vs. 

2015
RG_BULL - - - - - - - - - - - - - - - - -

RG_MOYIE - - - - - - - - - - - - - - - - -

UFR 0.988 - ns ns ns - ns - - ns ns ns - ns - ns ns

Line Creek 0.070 ns ns ns - ns ns ns ns ns ns - ns ns ns ns ns

LFR 0.257 ns ns ns ns - ns - ns ns ns ns - ns - ns ns

UER 0.994 - - - ns - ns - - - - ns - ns - ns ns

Harmer Creek 1.000 - - ns - - ns - - - ns - - ns - ns ns

Grave Creek - - - - - - - - - - - - - - - - -

MER 0.172 - - ns ns - ns - - - ns ns - ns - ns ns

UMC 0.846 ns - - ns - ns - ns - - ns - ns - ns ns

LMC <0.001 b 54 27 46 - 99 - C AB BC AB - A - ns ns

LER 0.015 b 17 15 43 - 51 - B AB AB AB - A - ns ns

                    P-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.
                    >  100% Increase in concentration.
                    Significant increase or decrease from base year (b).
Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum adjusted p-value for year contrasts involving each respective station.
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table F.4: Temporal Changes in Westslope Cutthroat Trout Muscle Selenium Concentration Reference and Mine-exposed Areas 
in the RAEMP, 2006 to 2019     

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such 
that the mean with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change since the 
base year (b) of monitoring?

Status Area Magnitude of Difference (MOD)b and Significance 

(bolded) from Base Year (b) c

Q2. What are the significant differences among years?c

Reference

Mine-Exposed

*Bold



Area Endpoint n Minimum Mean Median Maximum SD
Age (Years) 8 4.00 6.12 6.00 9.00 2.10
Fork Length (cm) 8 27.8 31.3 31.4 34.9 2.55
Adjusted Body Weight (g) 8 192 292 294 402 82.8
Adjusted Body Weight (g) 8 235 360 362 505 102
Condition Factor (K) 8 1.06 1.15 1.15 1.25 0.0656
Gonad Weight (g) 8 38.5 62.5 58.1 98.3 19.7
Gonadosomatic Index (GSI) 8 14.2 17.3 17.6 19.5 1.57
Liver Weight (g) 8 4.20 5.77 5.76 7.28 1.30
Liver Somatic Index (LSI) 8 0.972 1.68 1.71 2.54 0.446
Fecundity 8 3,759 4,821 4,567 6,332 768
Egg Weight (g) 8 0.0102 0.0127 0.0127 0.0155 0.00208
Muscle Se (mg/kg dw) 8 2.30 2.96 2.85 3.60 0.510
Ovary Se (mg/kg dw) 8 20.0 24.0 22.5 37.0 5.48
Age (Years) 8 4.00 7.75 7.50 13.0 2.71
Fork Length (cm) 8 26.8 30.9 29.8 39.3 4.22
Adjusted Body Weight (g) 8 185 288 244 508 114
Adjusted Body Weight (g) 8 220 361 305 640 146
Condition Factor (K) 8 1.05 1.17 1.15 1.32 0.0764
Gonad Weight (g) 8 32.0 66.8 59.5 121 30.2
Gonadosomatic Index (GSI) 8 14.6 18.2 18.2 20.8 2.19
Liver Weight (g) 8 2.64 5.49 4.29 11.1 3.15
Liver Somatic Index (LSI) 8 1.13 1.45 1.35 2.00 0.293
Fecundity 8 2,637 5,259 4,827 10,528 2,560
Egg Weight (g) 8 0.0115 0.0128 0.0125 0.0144 0.00109
Muscle Se (mg/kg dw) 8 2.20 2.89 2.85 3.40 0.409
Ovary Se (mg/kg dw) 8 10.0 18.6 18.5 31.0 6.89
Age (Years) 8 3.00 5.25 4.50 9.00 2.55
Fork Length (cm) 8 26.2 31.1 31.2 34.3 2.82
Adjusted Body Weight (g) 8 173 299 299 425 82.9
Adjusted Body Weight (g) 8 205 373 365 545 114
Condition Factor (K) 8 1.14 1.21 1.17 1.35 0.0738
Gonad Weight (g) 8 30.0 69.3 61.3 112 29.4
Gonadosomatic Index (GSI) 8 14.6 18.0 17.7 21.4 2.66
Liver Weight (g) 8 2.26 4.88 4.64 7.87 2.22
Liver Somatic Index (LSI) 8 0.972 1.26 1.19 1.57 0.240
Fecundity 8 3,370 6,047 6,145 8,138 1,696
Egg Weight (g) 8 0.00889 0.0111 0.0103 0.0137 0.00192
Muscle Se (mg/kg dw) 8 5.40 6.84 6.85 8.40 0.961
Ovary Se (mg/kg dw) 8 24.0 30.4 29.5 38.0 5.32
Age (Years) 6 4.00 5.00 5.00 6.00 0.894
Fork Length (cm) 6 26.9 27.8 27.8 29.1 0.857
Adjusted Body Weight (g) 6 192 218 213 242 20.4
Adjusted Body Weight (g) 6 235 258 252 285 18.9
Condition Factor (K) 6 0.994 1.20 1.20 1.40 0.131
Gonad Weight (g) 6 27.9 36.1 38.3 41.7 5.52
Gonadosomatic Index (GSI) 6 10.2 14.1 14.3 16.9 2.64
Liver Weight (g) 6 1.94 3.66 3.57 5.18 1.25
Liver Somatic Index (LSI) 6 0.793 1.41 1.47 1.82 0.405
Fecundity 6 2,645 3,567 3,683 4,056 546
Egg Weight (g) 6 0.00845 0.0102 0.0100 0.0116 0.00118
Muscle Se (mg/kg dw) 6 3.30 4.07 4.10 4.50 0.423
Ovary Se (mg/kg dw) 6 16.0 23.2 24.5 28.0 4.40
Age (Years) 8 4.00 6.38 6.00 10.0 2.00
Fork Length (cm) 8 28.9 31.6 31.4 35.2 2.17
Adjusted Body Weight (g) 8 240 309 301 398 57.6
Adjusted Body Weight (g) 8 285 376 368 505 79.5
Condition Factor (K) 8 1.04 1.18 1.18 1.23 0.0597
Gonad Weight (g) 8 37.0 61.8 61.4 99.8 21.8
Gonadosomatic Index (GSI) 8 11.9 16.1 16.0 19.8 2.56
Liver Weight (g) 8 3.68 5.03 5.01 7.18 1.23
Liver Somatic Index (LSI) 8 1.10 1.34 1.30 1.64 0.186
Fecundity 8 3,248 5,158 5,105 7,390 1,420
Egg Weight (g) 8 0.00968 0.0118 0.0116 0.0135 0.00130
Muscle Se (mg/kg dw) 8 3.90 5.80 5.15 11.0 2.20
Ovary Se (mg/kg dw) 8 21.0 27.9 27.0 36.0 5.84
Age (Years) 8 4.00 6.62 6.00 11.0 2.33
Fork Length (cm) 8 29.6 34.3 33.8 40.5 3.90
Adjusted Body Weight (g) 8 261 416 385 596 123
Adjusted Body Weight (g) 8 310 514 495 725 148
Condition Factor (K) 8 1.05 1.25 1.26 1.40 0.102
Gonad Weight (g) 8 44.3 88.9 92.2 130 27.9
Gonadosomatic Index (GSI) 8 13.4 17.3 18.0 21.4 2.76
Liver Weight (g) 8 4.33 8.39 8.46 11.6 2.68
Liver Somatic Index (LSI) 8 1.30 1.63 1.56 2.13 0.284
Fecundity 8 3,859 7,563 7,820 10,294 2,057
Egg Weight (g) 8 0.0105 0.0117 0.0115 0.0128 0.000923
Muscle Se (mg/kg dw) 8 4.60 6.15 5.95 7.80 1.15
Ovary Se (mg/kg dw) 8 20.0 34.9 36.0 48.0 8.77
Age (Years) 8 4.00 6.12 6.00 10.0 1.96
Fork Length (cm) 8 25.9 31.0 30.8 35.7 3.05
Adjusted Body Weight (g) 8 180 318 317 469 88.0
Adjusted Body Weight (g) 8 205 394 398 565 110
Condition Factor (K) 8 1.18 1.28 1.27 1.37 0.0624
Gonad Weight (g) 8 22.7 69.0 73.2 98.9 23.2
Gonadosomatic Index (GSI) 8 11.1 17.3 18.3 22.1 3.58
Liver Weight (g) 8 2.47 6.42 5.96 11.1 3.14
Liver Somatic Index (LSI) 8 0.957 1.55 1.55 2.20 0.396
Fecundity 8 2,435 5,848 6,156 8,893 2,002
Egg Weight (g) 8 0.00933 0.0118 0.0113 0.0156 0.00191
Muscle Se (mg/kg dw) 8 3.40 5.51 5.60 7.80 1.46
Ovary Se (mg/kg dw) 8 18.0 29.0 27.5 41.0 7.19
Age (Years) 6 3.00 4.83 4.50 8.00 1.72
Fork Length (cm) 6 24.4 26.7 25.7 30.3 2.34
Adjusted Body Weight (g) 6 154 202 174 277 56.2
Adjusted Body Weight (g) 6 175 235 205 335 67.8
Condition Factor (K) 6 1.10 1.21 1.18 1.39 0.112
Gonad Weight (g) 6 18.9 30.1 27.9 52.0 12.2
Gonadosomatic Index (GSI) 6 10.6 12.6 11.6 15.5 2.27
Liver Weight (g) 6 2.17 3.40 3.23 5.75 1.30
Liver Somatic Index (LSI) 6 1.11 1.43 1.46 1.72 0.269
Fecundity 6 2,257 3,032 2,784 4,279 743
Egg Weight (g) 6 0.00781 0.00965 0.00927 0.0121 0.00165
Muscle Se (mg/kg dw) 6 7.20 9.42 9.60 11.0 1.24
Ovary Se (mg/kg dw) 6 25.0 31.3 28.0 52.0 10.4

RG_EL1

RG_ELELKO

Table F.5: Summary Statistics for Mountain Whitefish Health Endpoints and Selenium Concentrations in Tissue, 
October 2018   

RG_BULL

RG_FH

RG_FO23

RG_EL20

RG_EL19

RG_MICOMP
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RG_BULL-AN-01 631814 5505556 15-Oct-18 11:30 17:00 5.5 2 0.46 21 9 45.818182 18 0 39.272727 0 0 0 0 0 0
5.50 2 0.46 21 9 45.82 18 0 39.27 0 0 0 0 0 0.00

RG_FH-AN-01 679444 5454300 16-Oct-18 10:00 12:30 2.50 2 0.21 0 0 0.00 0 0 0 0 0 0 0 0 0
RG_FH-AN-02 682801 5447685 16-Oct-18 13:00 16:30 3.50 2 0.29 15 9 51.43 0 0 0 0 0 0 0 0 0

6.00 4 0.21 15 9 72.00 0 0 0 0 0 0 0 0 0
RG_EL19-AN-01 653143 5526050 12-Oct-18 9:20 11:30 2.17 2 0.18 17 10 94.01 0 0 0.00 0 0 0.00 0 0 0
RG_EL19-AN-02 653143 5526050 16-Oct-18 10:15 11:00 0.45 2 0.04 5 2 133.33 1 0 26.67 0 0 0.00 0 0 0

TOTAL 2.62 4 0.22 22 12 100.76 1 0 4.58 0 0 0.00 0 0 0
RG_EL20-AN-01 649212 5543646 11-Oct-18 9:15 14:00 4.75 2 0.40 5 2 12.63 4 0 10.11 0 0 0.00 0 0 0.00
RG_EL20-AN-02 649212 5543646 12-Oct-18 12:35 14:40 2.08 2 0.17 7 7 40.38 0 0 0.00 0 0 0.00 0 0 0.00
RG_EL20-AN-03 649212 5543646 17-Oct-18 10:15 11:45 1.50 2 0.13 0 0 0.00 2 0 16 0 0 0 0 0 0

TOTAL 8.33 6 0.69 12 9 17.29 6 0 8.64 0 0 0 0 0 0
RG_EL1-AN-01 651520 5503236 10-Oct-18 16:30 17:30 1.00 2 0.08 0 0 0.00 1 0 12.00 0 0 0.00 0 0 0
RG_EL1-AN-02 651520 5503236 15-Oct-18 10:00 16:30 6.50 2 0.54 6 2 11.08 5 0 9.23 1 0 1.85 0 0 0
RG_EL1-AN-03 651520 5508236 17-Oct-18 9:30 16:15 6.75 2 0.56 15 7 26.67 2 0 3.56 1 0 1.78 0 0 0

TOTAL 14.25 6 1.19 21 9 17.68 8 0 6.74 2 0 2 0 0 0
RG_ELELKO-AN-01 639587 5463616 10-Oct-18 10:05 14:20 4.25 2 0.35 10 3 28.24 2 0 5.65 0 0 0.00 0 0 0.00
RG_ELELKO-AN-02 639587 5463616 13-Oct-18 9:15 13:00 3.75 2 0.31 15 3 48.00 3 0 9.60 1 0 3.20 0 0 0.00
RG_ELELKO-AN-03 637607 5462250 13-Oct-18 13:30 15:00 1.50 2 0.13 2 2 16.00 1 0 8.00 0 0 0.00 0 0 0.00
RG_ELELKO-AN-04 644595 5469157 13-Oct-18 15:30 17:30 2.00 2 0.17 2 2 12.00 1 0 6.00 0 0 0.00 0 0 0.00

TOTAL 11.50 8 0.96 29 10 30.26 7 0 7.30 1 0 1 0 0 0
RG_FO23-AN-01 652955 5528918 11-Oct-18 14:30 15:45 1.25 2 0.10 0 0 0.00 1 0 9.60 0 0 0.00 0 0 0.00
RG_FO23-AN-02 652914 5528411 11-Oct-18 16:00 17:30 1.50 2 0.13 1 1 8.00 6 0 48.00 0 0 0.00 0 0 0.00
RG_FO23-AN-03 652955 5528918 16-Oct-18 11:30 13:15 1.75 2 0.15 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
RG_FO23-AN-04 653277 5529030 16-Oct-18 12:00 12:30 0.50 2 0.04 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
RG_FO23-AN-05 653357 5529105 16-Oct-18 12:30 13:00 0.50 2 0.04 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
RG_FO23-AN-06 652914 5528411 16-Oct-18 13:15 14:50 1.60 2 0.13 9 7 67.50 3 0 22.50 0 0 0.00 0 0 0.00

7.10 12 0.59 10 8 16.90 10 0 16.90 0 0 0.00 0 0 0
RG_MIDCO-AN-01 665245 5489327 14-Oct-18 10:10 10:40 0.50 2 0.04 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
RG_MIDCO-AN-02 665638 5488937 14-Oct-18 10:55 11:30 0.60 2 0.05 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
RG_MIDCO-AN-03 665944 5488631 14-Oct-18 11:45 12:15 0.50 2 0.04 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
RG_MIDCO-AN-04 664379 5490127 14-Oct-18 12:40 13:20 0.67 2 0.06 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
RG_MIDCO-AN-05 660525 5493143 14-Oct-18 13:30 14:05 0.60 2 0.05 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00

2.87 10 0.83 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
RG_MICOMP-AN-01 655428 5509496 14-Oct-18 14:20 19:00 4.67 2 0.39 18 8 46.25 7 0 17.99 0 0 0.00 0 0 0.00
RG_MICOMP-AN-02 655428 5509496 17-Oct-18 17:30 17:45 0.25 2 0.02 1 1 48.00 0 0 0.00 0 0 0.00 0 0 0.00

4.92 4 0.41 19 9 46.34 7 0 17.07 0 0 0 0 0 0

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total angling effort in one area.
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Table F.6: Angling Records of Fish Caught for the RAEMP in the Elk Valley, October 2018    

TOTAL

TOTAL

Angling 
Hours
(hrs)

R
e

fe
re

n
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Start 
Time

# of 
Lines

Effort 
(angling 

lines*days)

Rainbow TroutMountain Whitefish Bull TroutWestslope Cutthroat

End 
Time

Area Station ID

UTM
(NAD83, 11U)

Start Date

Michel 
River 

RG_EL1 

Bull River

Upper Elk 
River

Flathead 
River

RG_EL19

 Fording 
River

Lower Elk 
River 

Upper 
Michel 
Creek 

TOTAL

TOTAL

TOTAL



Total 
Length 

Fork 
Length 

Body 
Weight

Gonad 
Weight

Gonad 
Subsample 

Weight

Liver 
Weight

Easting Northing (cm) (cm) (g) (g) (g) (g)

RG-BULL-MW-01 31.3 29.1 270 - - M - - - - -
Incidental 
mortality 

RG-BULL-MW-02 30.8 29.4 270 - - M 12.277 - 1.749 eroded caudal tips mu -

RG-BULL-MW-03 28.7 27.1 195 - - M - - - - - -

RG-BULL-MW-04 40.1 37.5 585 - - M - - - - - -

RG-BULL-MW-05 31.8 29.3 290 - - M - - - - - -

RG-BULL-MW-06 32.3 29.8 290 - - M - - - - - -

RG-BULL-MW-07 25.4 23.7 130 - - M - - - - - -

RG-BULL-MW-08 34.5 32.3 375 - - M - - - - - -

RG-BULL-MW-09 29.4 27.0 260 - - M - - - - - -

RG-BULL-MW-10 32.4 30.1 295 - - M - - -
damaged caudal 

lower lobe
- -

RG-BULL-MW-11 30.2 27.7 255 - - M - - - - - -

RG-BULL-MW-12 33.7 30.6 330 - - M - - - - - -

RG-BULL-MW-13 26.7 24.8 155 - - M - - - - - -

RG-BULL-MW-14 35.4 33.1 430 oto,pf 8 F 60.904 34.756 7.275 - mu, o -

RG-BULL-MW-15 30.0 27.8 235 oto,pf 4 F 38.522 14.36 4.198 - mu, o -

RG-BULL-MW-16 37.0 33.7 455 oto,pf 7 F 81.342 42.442 6.928 - mu, o -

RG-BULL-MW-17 37.4 34.9 505 oto,pf 8 F 98.290 47.931 4.910 - mu, o -

RG-BULL-MW-18 31.6 29.4 270 oto,pf 4 F 49.037 22.537 4.835 - mu, o -

RG-BULL-MW-19 34.0 31.9 405 oto,pf 9 F 69.552 30.670 6.988 - mu, o -

RG-BULL-MW-20 33.1 30.9 320 oto,pf 5 F 55.281 26.118 4.388 - mu, o -

RG-BULL-MW-21 30.9 28.6 260 oto,pf 4 F 47.384 22.199 6.609 - mu, o -

Notes:  "F" = female; "M" = male; "mu" = muscle; "mp" = muscle plug;  "o" = ovary; "oto" = otoliths; "pf" = pectoral fin; "U" = unknown;  "-" = no data.

Comments 
UTMs

5505556

Tissue 
Collected

Fish ID Sex
Abnormalities/

Fate

Age 
Structure 
Collected

Age

RG_BULL-AN-
01

% DELT

9.50

Table F.7 : Measurements for Mountain Whitefish Collected for the RAEMP in the Elk Valley, October 2018  

Area

Bull River

Sample 
Date

15-Oct-18

Station ID

631814
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Total 
Length 

Fork 
Length 

Body 
Weight

Gonad 
Weight

Gonad 
Subsample 

Weight

Liver 
Weight

Easting Northing (cm) (cm) (g) (g) (g) (g)

Comments 
UTMs Tissue 

Collected
Fish ID Sex

Abnormalities/
Fate

Age 
Structure 
Collected

Age % DELT

Table F.7 : Measurements for Mountain Whitefish Collected for the RAEMP in the Elk Valley, October 2018  

Area
Sample 

Date
Station ID

RG-FH-MW-01 38.5 36.5 a - - M - - - - - -

RG-FH-MW-02 35.0 32.7 a - - M - - - - - -

RG-FH-MW-03 28.0 25.8 a - - M - - - - - -

RG-FH-MW-04 31.0 29.0 a - - M - - - - - -

RG-FH-MW-05 29.6 27.3 a - - M - - - - - -

RG-FH-MW-06 30.1 27.5 a - - M - - - - - -

RG-FH-MW-07 29.2 26.8 220 oto, pf 4 F 32.014 15.955 2.636 - mu, o -

RG-FH-MW-08 35.5 32.8 465 oto, pf 9 F 94.230 50.213 9.301 - mu, o -

RG-FH-MW-09 34.1 30.9 340 oto, pf 9 F 70.565 36.706 4.438 - mu, o -

RG-FH-MW-10 31.2 28.6 270 oto, pf 7 F 43.613 19.131 4.145 - mu, o -

RG-FH-MW-11 36.2 33.5 450 oto, pf 8 F 78.502 41.713 6.314 - mu, o -

RG-FH-MW-12 29.6 27.0 240 oto, pf 6 F 48.390 23.728 3.090 - mu, o -

RG-FH-MW-13 30.8 28.4 260 oto, pf 6 F 45.707 24.223 2.949 - mu, o -

RG-FH-MW-14 42.4 39.3 640 oto, pf 13 F 121.143 61.855 11.070 - mu, o -

RG-FH-MW-15 33.1 30.6 320 - M 26.338 - 1.926 - mu -

RG-ELELKO-MW-01 32.2 29.6 260 - - M - - - - mp -

RG-ELELKO-MW-02 38.5 36.2 435 - - M - - - - mp -

RG-ELELKO-MW-03 36.9 34.2 405 - - M - - - - mp -

RG-ELELKO-MW-04 38.0 34.6 430 - - M - - - - mp -

RG-ELELKO-MW-05 35.9 33.2 410 - - M - - - - mp -

RG-ELELKO-MW-06 31.5 28.7 240 - - M - - - - - -

RG-ELELKO-MW-07 27.4 24.9 150 - - M - - - - - -

RG-ELELKO-MW-08 28.1 25.5 215 oto, pf 5 F 33.046 16.048 3.664 - mu, o -

Notes:  "F" = female; "M" = male; "mu" = muscle; "mp" = muscle plug;  "o" = ovary; "oto" = otoliths; "pf" = pectoral fin; "U" = unknown;  "-" = no data.
a Pesola reading was not accurate. 

16-Oct-18
Flathead 

River
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10-Oct-18

05447685682801RG_FH-AN-02

Lower Elk 
River 

5463616
RG_ELELKO-

AN-01
639587 3.40
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Total 
Length 

Fork 
Length 

Body 
Weight

Gonad 
Weight

Gonad 
Subsample 

Weight

Liver 
Weight

Easting Northing (cm) (cm) (g) (g) (g) (g)

Comments 
UTMs Tissue 

Collected
Fish ID Sex

Abnormalities/
Fate

Age 
Structure 
Collected

Age % DELT

Table F.7 : Measurements for Mountain Whitefish Collected for the RAEMP in the Elk Valley, October 2018  

Area
Sample 

Date
Station ID

RG-ELELKO-MW-09 38.3 35.3 350 - - Mb - - 2.044 - mu -

RG-ELELKO-MW-10 36.5 33.6 410 - - M 27.516 - 2.912 - mu -

RG-ELELKO-MW-11 29.4 26.9 205 - - M - - - - - -

RG-ELELKO-MW-12 31.2 28.5 255 - - M - - - - - -

RG-ELELKO-MW-13 30.3 27.7 215 - - M - - - - - -

RG-ELELKO-MW-14 25.1 23.0 125 - - M - - - - - -

RG-ELELKO-MW-15 25.4 23.0 115 - - U - - - - - -

RG-ELELKO-MW-16 38.2 35.1 355 - - M - - - - - -

RG-ELELKO-MW-17 35.2 32.1 320 - - M - - - cut on belly - -

RG-ELELKO-MW-18 34.5 31.3 320 - - M - - - - - -

RG-ELELKO-MW-19 36.0 32.9 325 - - M - - - - - -

RG-ELELKO-MW-20 30.4 27.5 215 - - M - - - - - -

RG-ELELKO-MW-21 25.4 23.2 130 - - M - - - - - -

RG-ELELKO-MW-22 25.6 23.2 130 - - M - - - - - -

RG-ELELKO-MW-23 33.2 30.3 305 oto, pf 8 F 32.269 16.933 3.540 - mu, o -

RG-ELELKO-MW-24 36.1 33.1 320 oto, pf 14 F 16.609 7.695 2.502 small ovaries mu, o -

RG-ELELKO-MW-25 26.7 24.4 175 oto, pf 4 F 18.898 9.182 2.338 - mu, o -

RG-ELELKO-MW-26 31.5 28.9 335 oto, pf 5 F 51.966 24.649 5.746 - mu, o -

RG-ELELKO-MW-27 28.1 25.9 195 oto, pf 3 F 23.492 12.062 2.166 - mu, o -

RG-ELELKO-MW-28 27.5 25.2 185 oto, pf 4 F 20.692 9.516 2.923 - mu, o -

RG-ELELKO-MW-29 26.9 24.4 165 oto, pf 3 F 0.585 0.316 1.389 small ovaries mu, o -

Notes:  "F" = female; "M" = male; "mu" = muscle; "mp" = muscle plug;  "o" = ovary; "oto" = otoliths; "pf" = pectoral fin; "U" = unknown;  "-" = no data.
b Undeveloped gonads, male.

5463616639587
RG_ELELKO-

AN-01
10-Oct-18
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Lower Elk 
River 

13-Oct-18

RG_ELELKO-
AN-03

637607 5462250

RG_ELELKO-
AN-04

644595

RG_ELELKO-
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639587 5463616
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Total 
Length 

Fork 
Length 

Body 
Weight

Gonad 
Weight

Gonad 
Subsample 

Weight

Liver 
Weight

Easting Northing (cm) (cm) (g) (g) (g) (g)

Comments 
UTMs Tissue 

Collected
Fish ID Sex

Abnormalities/
Fate

Age 
Structure 
Collected

Age % DELT

Table F.7 : Measurements for Mountain Whitefish Collected for the RAEMP in the Elk Valley, October 2018  

Area
Sample 

Date
Station ID

RG_EL1-MW-01 35.0 32.0 c - - M - - - - -

RG_EL1-MW-02 29.0 27.0 180 - - M - - - - -

RG_EL1-MW-03 31.0 29.0 275 - - M - - - - -

RG_EL1-MW-04 29.0 27.0 220a - - M - - - - -

RG_EL1-MW-05 33.2 30.5 365 oto, pf 4 F 51.711 24.776 6.057 - mu, o -

RG_EL1-MW-06 33.8 30.8 400 oto, pf 6 F 69.405 36.289 6.916 - mu, o -

RG_EL1-MW-07 28.6 26.4 186 - - M - - - - -

RG_EL1-MW-08 25.6 23.8 140 - - M - - - - -

RG_EL1-MW-09 36.0 34.5 490 - - M - - - - -

RG_EL1-MW-10 35.1 33.0 220a - - M - - - - -

RG_EL1-MW-11 31.5 29.4 249 - - M - - - - -

RG_EL1-MW-12 29.0 26.5 207 - - M - - - - -

RG_EL1-MW-13 29.4 27.0 234 - - M - - - - -

RG_EL1-MW-14 31.1 28.6 310 oto, pf 5 F 68.492 32.751 2.966 - mu, o -

RG_EL1-MW-15 37.0 34.2 505 oto, pf 7 F 98.934 51.944 11.132 - mu, o -

RG_EL1-MW-16 38.7 35.7 565 oto, pf 10 F 85.743 44.012 10.592
wound on ventral 

abdomen 
mu, o -

RG_EL1-MW-17 33.8 30.8 395 oto, pf 7 F 76.888 36.653 5.347 - mu, o -

RG_EL1-MW-18 34.6 31.8 405 oto, pf 6 F 77.831 36.608 5.859 - mu, o -

RG_EL1-MW-19 28.1 25.9 205 oto, pf 4 F 22.724 10.465 2.470 - mu, o -

RG_EL1-MW-20 29.7 27.4 230 oto, pf 4 F 1.047 - 1.755 - mu, o -

RG_EL19-MW-01 35.1 32.9 435 - - M - - - - mp -

RG_EL19-MW-02 37.2 34.2 475 - - M - - - - mp -

RG_EL19-MW-03 34.8 32.0 330 - - M - - - - mp -

Notes:  "F" = female; "M" = male; "mu" = muscle; "mp" = muscle plug;  "o" = ovary; "oto" = otoliths; "pf" = pectoral fin; "U" = unknown;  "-" = no data.
a Pesola reading was not accurate. 
c Fish was released by Vast prior to measuring weight. 

15-Oct-18

12-Oct-18
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Middle Elk 
River

Lower Elk 
River 

RG_EL1-AN-
03

651520 5508236

RG_EL19-AN-
01

653143 5526050

5503236651520
RG_EL1-AN-
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5.0

0.00
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Total 
Length 

Fork 
Length 

Body 
Weight

Gonad 
Weight

Gonad 
Subsample 

Weight

Liver 
Weight

Easting Northing (cm) (cm) (g) (g) (g) (g)

Comments 
UTMs Tissue 

Collected
Fish ID Sex

Abnormalities/
Fate

Age 
Structure 
Collected

Age % DELT

Table F.7 : Measurements for Mountain Whitefish Collected for the RAEMP in the Elk Valley, October 2018  

Area
Sample 

Date
Station ID

RG_EL19-MW-04 38.2 35.3 505 - - M - - - - mp -

RG_EL19-MW-05 35.4 32.9 420 - - M - - - - mp -

RG_EL19-MW-06 37.2 33.9 425 - - M - - - - - -

RG_EL19-MW-07 29.5 27.2 245 - - M - - - - - -

RG_EL19-MW-08 31.6 28.9 285 oto,pf 4 F 41.620 21.288 3.842 - mu, o -

RG_EL19-MW-09 34.7 31.8 395 oto,pf 6 F 71.218 38.345 4.926 - mu, o -

RG_EL19-MW-10 34.5 31.7 385 oto,pf 6 F 69.683 38.986 5.982 - mu, o -

RG_EL19-MW-11 33.9 31.0 310 oto,pf 7 F 36.949 25.721 5.087
One ovary smaller 

than the other 
mu, o -

RG_EL19-MW-12 38.3 35.2 505 oto,pf 10 F 99.776 60.469 7.185 - mu, o -

RG_EL19-MW-13 36.6 34.1 470 oto,pf 8 F 78.997 48.286 5.720 - mu, o -

RG_EL19-MW-14 32.3 29.9 300 - - M 16.391 - 2.040 - mu -

RG_EL19-MW-15 35.6 33.0 395 - - M 18.845 - 2.925 - mu -

RG_EL19-MW-16 34.5 32.2 330 - - M 17.348 - 2.550 - mu -

RG_EL19-MW-17 41.4 38.3 630 oto,pf 14 M 36.351 - 5.541 - mu -

RG_EL19-MW-18 35.2 32.5 355 - - M - - - - - -

RG_EL19-MW-19 28.5 26.1 190 - - M - - - - - -

RG_EL19-MW-20 30.0 27.8 225 - - M - - - - - -

RG_EL19-MW-21 31.9 29.2 305 oto,pf 4 F 43.207 19.330 3.679 - mu, o -

RG_EL19-MW-22 33.8 31.0 350 oto,pf 6 F 53.170 29.754 3.855 - mu, o -

RG_EL20-MW-01 32.5 30.4 260 - - M - - - - mp -

RG_EL20-MW-02 31.5 28.8 250 - - M - - - - mp -

RG_EL20-MW-03 33.2 30.6 315 - - M - - - - mu, o -

RG_EL20-MW-04 29.8 27.0 275 oto,pf 5 F 27.932 14.806 4.950 - mu, o -

RG_EL20-MW-05 29.4 27.0 215 oto,pf 4 F 0.810 0.455 2.075 - mu, o -

Notes:  "F" = female; "M" = male; "mu" = muscle; "mp" = muscle plug;  "o" = ovary; "oto" = otoliths; "pf" = pectoral fin; "U" = unknown;  "-" = no data.

5526050653143
RG_EL19-AN-

01
12-Oct-18

Middle Elk 
River

11-Oct-18
Upper Elk 

River 
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d

653143 5526050

649212 5543646

RG_EL19-AN-
02

RG_EL20-AN-
01

0

0
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Total 
Length 

Fork 
Length 

Body 
Weight

Gonad 
Weight

Gonad 
Subsample 

Weight

Liver 
Weight

Easting Northing (cm) (cm) (g) (g) (g) (g)

Comments 
UTMs Tissue 

Collected
Fish ID Sex

Abnormalities/
Fate

Age 
Structure 
Collected

Age % DELT

Table F.7 : Measurements for Mountain Whitefish Collected for the RAEMP in the Elk Valley, October 2018  

Area
Sample 

Date
Station ID

RG_EL20-MW-06 31.0 28.4 285 oto,pf 4 F 37.467 18.60 5.183 - mu, o -

RG_EL20-MW-07 27.8 25.7 175 oto,pf 3 F 0.692 0.323 0.888 - mu, o -

RG_EL20-MW-08 32.2 29.1 245 oto,pf 5 F 30.576 15.999 1.943 - mu, o -

RG_EL20-MW-09 30.0 27.5 250 oto,pf 6 F 41.696 23.212 3.705 - mu, o -

RG_EL20-MW-10 30.6 28.1 255 oto,pf 6 F 39.188 19.532 2.736 - mu, o -

RG_EL20-MW-11 29.4 26.9 235 oto,pf 4 F 39.621 21.096 3.441 - mu, o -

RG_EL20-MW-12 24.0 22.0 110 - - U - - 0.906 - mu -

11-Oct-18
RG_FO23-AN-

02
652955 5528918 RG_FO23-MW-01 37.1 34.3 545 oto, pf 9 F 111.657 51.789 7.874 - mu, o -

RG_FO23-MW-02 35.7 32.7 385 - - M - - - - - -

RG_FO23-MW-03 32.4 29.9 315 - - M - - - - - -

RG_FO23-MW-04 31.6 29.2 290 oto, pf 3 F 53.247 29.669 2.818 - mu, o -

RG_FO23-MW-05 32.0 29.1 290 oto, pf 3 F 43.015 20.274 3.051 - mu, o -

RG_FO23-MW-06 36.3 33.6 485 oto, pf 9 F 99.719 44.400 7.569
Cut on the 
abdomen

mu, o -

RG_FO23-MW-07 34.3 31.8 395 oto, pf 5 F 67.313 34.76 6.211 - mu, o -

RG_FO23-MW-08 36.0 33.7 440 oto, pf 6 F 94.351 47.947 5.641 - mu, o -

RG_FO23-MW-09 28.5 26.2 205 oto, pf 3 F 29.960 15.656 2.256 - mu, o -

RG_FO23-MW-10 33.1 30.6 335 oto, pf 4 F 55.283 25.560 3.644 - mu, o -

RG_MICOMP_MW-01 36.7 34.0 455 - - M - - - - - -

RG_MICOMP_MW-02 34.5 32.1 415 - - M - - - - - -

RG_MICOMP_MW-03 33.6 31.0 360 - - M - - - - - -

RG_MICOMP_MW-04 37.4 34.5 490 - - M - - - - - -

RG_MICOMP_MW-05 32.3 30.0 325 - - M - - - - - -

RG_MICOMP_MW-06 33.7 31.2 375 - - M - - - - - -

RG_MICOMP_MW-07 29.7 27.2 250 - - M - - - - - -

Notes:  "F" = female; "M" = male; "mu" = muscle; "mp" = muscle plug;  "o" = ovary; "oto" = otoliths; "pf" = pectoral fin; "U" = unknown;  "-" = no data.
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Total 
Length 

Fork 
Length 

Body 
Weight

Gonad 
Weight

Gonad 
Subsample 

Weight

Liver 
Weight

Easting Northing (cm) (cm) (g) (g) (g) (g)

Comments 
UTMs Tissue 

Collected
Fish ID Sex

Abnormalities/
Fate

Age 
Structure 
Collected

Age % DELT

Table F.7 : Measurements for Mountain Whitefish Collected for the RAEMP in the Elk Valley, October 2018  

Area
Sample 

Date
Station ID

RG_MICOMP_MW-08 27.3 25.1 170 - - M - - - - - -

RG_MICOMP_MW-09 32.6 31.4 345 - - M - - - - - -

RG_MICOMP_MW-10 35.1 32.5 390 - - M - - - - - -

RG_MICOMP_MW-11 33.1 30.7 405 oto, pf 5 F 61.110 29.772 6.530 - mu, o -

RG_MICOMP_MW-12 43.4 40.5 700 oto, pf 11 F 93.790 45.908 10.656 - mu, o -

RG_MICOMP_MW-13 33.8 31.2 395 oto, pf 4 F 74.199 35.140 5.990 - mu, o -

RG_MICOMP_MW-14 36.3 33.5 470 oto, pf 6 F 90.598 42.929 7.482 - mu, o -

RG_MICOMP_MW-15 31.9 29.6 310 oto, pf 5 F 44.314 23.989 4.334 - mu, o -

RG_MICOMP_MW-16 41.7 38.6 725 oto, pf 9 F 129.539 72.742 9.428 - mu, o -

RG_MICOMP_MW-17 39.1 36.3 585 oto, pf 7 F 106.097 48.865 11.648 - mu, o -

RG_MICOMP_MW-18 26.2 24.2 155 - - U - - 0.901 - mu -

17-Oct-18
RG_MICOMP-

AN-02
655428 5509496 RG_MICOMP_MW-19 36.8 34.0 520 oto, pf 6 F 111.441 53.523 11.060 - mu, o -

Notes:  "F" = female; "M" = male; "mu" = muscle; "mp" = muscle plug;  "o" = ovary; "oto" = otoliths; "pf" = pectoral fin; "U" = unknown;  "-" = no data.
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2006 2009 2012 2015 2018 2006 2009 2012 2015 2018
2018 vs. 2006 

to 2015
2018 vs. 

2015
BR 0.010 - - b -18 43 - - AB B A ns 
FR 0.371 - - - ns ns - - - ns ns ns ns

KR <0.001 - - b -72 - - - A B - - -

MR - - - - - - - - - - - - -

LFR 0.451 ns ns ns ns ns ns ns ns ns ns ns ns

UER 0.814 - - - ns ns - - - ns ns ns ns

MER - - - - - - - - - - - - -

LMC 0.039 b 51 16 -6.2 48 B AB AB B A ns 
LER 0.002 b 10 65 96 76 C BC AB A A ns ns

                    P-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.
                    >  100% Increase in concentration.
                    Significant increase or decrease from base year (b).

Significantly > than all historical years (or 2015).
Significantly < than all historical years (or 2015).

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum adjusted p-value for year contrasts involving each respective station.
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table F.8: Temporal Changes in Mountain Whitefish Muscle Selenium Concentration Reference and Mine-exposed Areas in 
the RAEMP, 2006 to 2018  

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly 
different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change 
since the base year (b) of monitoring?

Status Area Magnitude of Difference (MOD)b and 

Significance (bolded) from Base Year (b) c

Q2.What are the significant differences among years?c

Reference

Mine-Exposed

*Bold



2006 2009 2012 2015 2018 2006 2009 2012 2015 2018
2018 vs. 2006 

to 2015
2018 vs. 

2015
BR 0.003 - - b -23 39 - - AB B A ns 
FR 1.000 - - - ns ns - - - ns ns ns ns

KR 0.283 - - ns ns - - - ns ns - ns ns

MR - - - - - - - - - - - - -

LFR 0.467 ns ns ns ns ns ns ns ns ns ns ns ns

UER 0.640 - - - ns ns - - - ns ns ns ns

MER - - - - - - - - - - - - -

LMC 0.007 b 18 -35 -18 -15 A A B AB AB ns ns

LER 0.005 b 16 -33 -22 -17 AB A B AB AB ns ns

                    P-value < 0.05 (annual variation).

                    >  20% Decrease in concentration.

                    >  33% Decrease in concentration.

                    >  43% Decrease in concentration.

                    >  50% Decrease in concentration.

                    >  25% Increase in concentration.

                    >  50% Increase in concentration.

                    >  75% Increase in concentration.
                    >  100% Increase in concentration.
                    Significant increase or decrease from base year (b).

Significantly > than all historical years (or 2015).
Significantly < than all historical years (or 2015).

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Minimum adjusted p-value for year contrasts involving each respective station.
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table F.9: Temporal Changes in Mountain Whitefish Ovary Selenium Concentration Reference and Mine-exposed Areas in 
the RAEMP, 2006 to 2018  

Year

P-valuea

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly 
different. Letters assigned such that the mean with  highest magnitude is assigned "A".

Q1. Is there a positive or negative change 
since the base year (b) of monitoring?

Status Area Magnitude of Difference (MOD)b and 

Significance (bolded) from Base Year (b) c

Q2. What are the significant differences among years? c

Reference

Mine-Exposed

*Bold



Monitoring Area Replicate Date Tissue Type Selenium Concentration (ug/g dw)

1 2018-09-08 M 4.4
2 2018-09-08 M 3.9
3 2018-09-08 M 4.1
4 2018-09-08 M 5.2
5 2018-09-08 M 4.3
6 2018-09-08 M 5.2
7 2018-09-08 M 4.5
8 2018-09-08 M 4.9
1 2018-09-13 M 0.7
2 2018-09-13 M 0.8
3 2018-09-13 M <0.5
4 2018-09-13 M 0.7
5 2018-09-13 M 0.5
6 2018-09-13 M 1
1 2018-09-11 M 9.9
2 2018-09-11 M 11
3 2018-09-11 M 7.5
4 2018-09-11 M 10
5 2018-09-11 M 8.3
6 2018-09-11 M 9.5
7 2018-09-11 M 9.4
8 2018-09-11 M 9.2
1 2018-09-09 M 10
2 2018-09-09 M 8.8
3 2018-09-09 M 11
4 2018-09-09 M 12
5 2018-09-09 M 8.7
6 2018-09-09 M 11
7 2018-09-09 M 11
8 2018-09-09 M 11
1 2019-09-05 M 7.9
4 2019-09-06 M 10
1 2017-09-08 M 34
2 2017-09-08 M 26
3 2017-09-08 M 14
4 2017-09-08 M 24
5 2017-09-08 M 42
2 2018-08-20 M 11
1 2018-09-12 M 25
2 2019-09-05 M 11
3 2019-09-05 M 6.2
5 2019-09-06 M 7.6
6 2019-09-06 M 7.4
7 2019-09-06 M 7.9
8 2019-09-06 M 10
1 2017-09-07 M 6.9
2 2017-09-07 M 7.8
3 2017-09-07 M 7.8
4 2017-09-07 M 7.8
5 2017-09-07 M 8.6
1 2018-08-21 M 7.6
2 2018-08-21 M 7.9
3 2018-08-21 M 8.7
4 2018-08-21 M 9.8
5 2018-08-21 M 8.8
1 2018-09-12 M 9.5
1 2019-09-06 M 7.7
2 2019-09-06 M 7.2
3 2019-09-07 M 8.1
4 2019-09-07 M 6.5
5 2019-09-07 M 20
6 2019-09-07 M 8.2
7 2019-09-07 M 7
5 2019-09-07 O 28
1 2018-09-05 M 10
2 2018-09-05 M 7.2
3 2018-09-05 M 7
4 2018-09-05 M 9.5
5 2018-09-05 M 7.5
6 2018-09-05 M 9
7 2018-09-05 M 6
8 2018-09-05 M 13
1 2018-09-06 M 5.3
2 2018-09-06 M 5.9
3 2018-09-06 M 6
4 2018-09-06 M 5.9
5 2018-09-06 M 6.8
6 2018-09-06 M 5.7
7 2018-09-06 M 5.2
8 2018-09-06 M 4.6
1 2018-09-10 M 12
2 2018-09-10 M 11
3 2018-09-10 M 10
4 2018-09-10 M 10
5 2018-09-10 M 9.7
6 2018-09-10 M 8.8
7 2018-09-10 M 9.2
8 2018-09-12 M 9.1
9 2018-09-12 M N/R

Note: "M" = Muscle; "O" = Ovary.

RG_MP1

Table F.10: Selenium Concentrations in Westslope Cutthroat Trout Tissue, RAEMP, 2017 to 2019

RG_BULL

RG_ELUEL

RG_LIDCOM

RG_LILC3

RG_LI8

RG_HACKUS

RG_MOYIE

RG_FO23

RG_LIDSL

RG_FODGH
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Monitoring Area Replicate Date Tissue Type Selenium Concentration (ug/g dw)

Table F.10: Selenium Concentrations in Westslope Cutthroat Trout Tissue, RAEMP, 2017 to 2019

1 2018-09-06 M 6.9
2 2018-09-06 M 6.2
3 2018-09-06 M 7.2
4 2018-09-06 M 6.4
5 2018-09-09 M 6
6 2018-09-09 M 5.9
7 2018-09-09 M 7.1
8 2018-09-09 M 5.6
1 2018-09-07 M 5.8
2 2018-09-07 M 4.3
3 2018-09-07 M 6.6
4 2018-09-07 M 4.7
5 2018-09-07 M 3.4
6 2018-09-07 M 4.9
7 2018-09-07 M 6
8 2018-09-07 M 7.3
1 2018-09-07 M 9.3
2 2018-09-07 M 8.8
3 2018-09-07 M 11
4 2018-09-07 M 7.7
5 2018-09-07 M 8.9
6 2018-09-07 M 10
7 2018-09-07 M 8.7
8 2018-09-07 M 9.1
1 2018-09-07 M 6.7
2 2018-09-07 M 7.8
3 2018-09-07 M 6
4 2018-09-07 M 6.1
5 2018-09-10 M 8.8
6 2018-09-10 M 9.9
7 2018-09-10 M 6.8
8 2018-09-10 M 8.4
1 2018-09-08 M 7
2 2018-09-08 M 8.3
3 2018-09-08 M 6.8
4 2018-09-08 M 7.3
5 2018-09-08 M 7.6
6 2018-09-08 M 9.2
7 2018-09-08 M 5.7
8 2018-09-08 M 8.1

Note: "M" = Muscle; "O" = Ovary.

RG_ELELKO

RG_EL1

RG_MIDCO

RG_MICOMP

RG_EL19
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Monitoring Area Replicate Date Tissue Type Selenium Concentration (ug/g dw)
2 10/15/2018 M 2.8
14 10/15/2018 M 2.8
15 10/15/2018 M 2.3
16 10/15/2018 M 2.9
17 10/15/2018 M 2.6
18 10/15/2018 M 3.4
19 10/15/2018 M 3.6
20 10/15/2018 M 2.5
21 10/15/2018 M 3.6
14 10/15/2018 O 20
15 10/15/2018 O 21
16 10/15/2018 O 25
17 10/15/2018 O 37
18 10/15/2018 O 22
19 10/15/2018 O 21
20 10/15/2018 O 23
21 10/15/2018 O 23
1 10/11/2018 M 6.1
4 10/11/2018 M 6.6
5 10/11/2018 M 7.7
6 10/11/2018 M 6.2
7 10/11/2018 M 7.1
8 10/11/2018 M 5.4
9 10/11/2018 M 7.2
10 10/11/2018 M 8.4
1 10/11/2018 O 38
4 10/11/2018 O 24
5 10/11/2018 O 33
6 10/11/2018 O 24
7 10/11/2018 O 30
8 10/11/2018 O 29
9 10/11/2018 O 28
10 10/11/2018 O 37
8 10/12/2018 M 5.3
9 10/12/2018 M 4.8
10 10/12/2018 M 3.9
11 10/12/2018 M 5.8
12 10/12/2018 M 11
13 10/12/2018 M 5
21 10/12/2018 M 4.6
22 10/12/2018 M 6
8 10/12/2018 O 33
9 10/12/2018 O 21
10 10/12/2018 O 26
11 10/12/2018 O 34
12 10/12/2018 O 23
13 10/12/2018 O 28
21 10/12/2018 O 36
22 10/12/2018 O 22
4 10/11/2018 M 4.1
5 10/11/2018 M 5.4
6 10/11/2018 M 3.3
7 10/11/2018 M 6.2
8 10/11/2018 M 4.1
9 10/11/2018 M 4.5
10 10/11/2018 M 4.4
11 10/11/2018 M 4
12 10/12/2018 M 5.2
14 10/12/2018 M 6.3
15 10/12/2018 M 7.4
16 10/12/2018 M 7.5
17 10/12/2018 M 4.8
4 10/11/2018 O 20
5 10/11/2018 O 64
6 10/11/2018 O 16
7 10/11/2018 O 42
8 10/11/2018 O 24
9 10/11/2018 O 25
10 10/11/2018 O 28
11 10/11/2018 O 26
11 10/14/2018 M 6.1
12 10/14/2018 M 7.8
13 10/14/2018 M 4.6
14 10/14/2018 M 5.4
15 10/14/2018 M 5.8
16 10/14/2018 M 7.7
17 10/14/2018 M 5.2
18 10/14/2018 M 5.6
19 10/14/2018 M 6.6
11 10/14/2018 O 43
12 10/14/2018 O 37
13 10/14/2018 O 37
14 10/14/2018 O 27
15 10/14/2018 O 48
16 10/14/2018 O 35
17 10/14/2018 O 20
19 10/14/2018 O 32
5 10/15/2018 M 5.8
6 10/15/2018 M 4.8
14 10/15/2018 M 7
15 10/15/2018 M 4
16 10/15/2018 M 5.9
17 10/15/2018 M 5.4
18 10/15/2018 M 3.4
19 10/15/2018 M 7.8
20 10/15/2018 M 7
5 10/15/2018 O 32
6 10/15/2018 O 28
14 10/15/2018 O 18
15 10/15/2018 O 27
16 10/15/2018 O 26
17 10/15/2018 O 36
18 10/15/2018 O 24
19 10/15/2018 O 41
20 10/15/2018 O 81

Table F.11: Selenium Concentrations in Mountain Whitefish Tissue, RAEMP, 2018 to 2019   

RG_EL1

RG_MICOMP

RG_EL20

RG_EL19

RG_FO23

RG_BULL
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Monitoring Area Replicate Date Tissue Type Selenium Concentration (ug/g dw)

Table F.11: Selenium Concentrations in Mountain Whitefish Tissue, RAEMP, 2018 to 2019   

8 10/10/2018 M 7.2
9 10/10/2018 M 8.2
10 10/10/2018 M 6.5
23 10/10/2018 M 11
24 10/10/2018 M 16
25 10/10/2018 M 9.8
26 10/10/2018 M 9.3
27 10/10/2018 M 9.7
28 10/10/2018 M 9.5
29 10/10/2018 M 10
8 10/10/2018 O 25
23 10/10/2018 O 52
24 10/10/2018 O 44
25 10/10/2018 O 25
26 10/10/2018 O 30
27 10/10/2018 O 30
28 10/10/2018 O 26
29 10/10/2018 O 75
7 10/16/2018 M 3.4
8 10/16/2018 M 2.2
9 10/16/2018 M 3.4
10 10/16/2018 M 2.6
11 10/16/2018 M 2.9
12 10/16/2018 M 2.8
13 10/16/2018 M 2.7
14 10/16/2018 M 3.1
15 10/16/2018 M 3.9
7 10/16/2018 O 31
8 10/16/2018 O 14
9 10/16/2018 O 10
10 10/16/2018 O 21
11 10/16/2018 O 20
12 10/16/2018 O 17
13 10/16/2018 O 24
14 10/16/2018 O 12
1 9/17/2019 M 2.1
2 9/17/2019 M 1.8
3 9/17/2019 M 2
4 9/17/2019 M 1.8
4 9/17/2019 Ma 1.9
5 9/17/2019 M 1.8
6 9/17/2019 M 1.8
7 9/17/2019 M 1.8
1 9/17/2019 O 6.7
2 9/17/2019 O 4.2
3 9/17/2019 O 4
4 9/17/2019 O 5.9
4 9/17/2019 Oa 5.2
5 9/17/2019 O 4
6 9/17/2019 O 4.2
7 9/17/2019 O 4.2

a Indicates duplicate sample.

RG_KIKOMUN

RG_FH

RG_ELELKO
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APPENDIX G 

HABITAT 



Table G.1: Stream Habitat Samples Collected in September 2017   

RG_ALUSM RG_CORCK RG_EL1 RG_EL19 RG_EL20 RG_ELELKO RG_ELH93 RG_ELUFE RG_ELUGH RG_FO22 RG_FO23

Alexander Creek Corbin Creek Elk River Elk River Elk River Elk River Elk River Elk River Elk River Fording River Fording River

16-Sep-17 14-Sep-17 17-Sep-17 13-Sep-17 16-Sep-17 15-Sep-17 15-Sep-17 15-Sep-17 10-Sep-17 14-Sep-17 13-Sep-17

663494 668563 651657 653192 648926 639419 633954 644755 646739 654829 652965

5502715 5487395 5508511 5526517 5548802 5463274 5449117 5490993 5557609 5553616 5528974

1,303 1,500 3,747 1,196 1,281 924 757 1,021 1,342 1,561 1,223

TN TW JT SW TN TW JT SW JT/SW JT SW JT SW JT SW JT/SW TN Tw JT SW

-  - 
Across rail road 

tracks
 -  -  -  -  -  - 

400m hike from 
back road

 - 

Forest, Crowsnest  Hwy 
beside sampling area, rail 

road on slope above
Forest, Mining Forest, Residential Forest, Mining

Forest, Livestock, 
Logging, Mining

Forest, 
Residential, 

Logging, Mining

Forest, 
Livestock, Mining

Forest, Logging, 
Mining

Forest, Residential, 
Logging

Forest, Mining Mining, Forest

- - - - - - - - -
Downstream 

FRO
-

50 100 100 100 100 100 100 100 100 50 100

% Riffle  -  -  -  - 45  -  -  - 50  -  - 

% Run  -  -  -  - 50  -  -  - 35  -  - 

% Rapids  -  -  -  - - - - - -  -  - 

% Pool/Back Eddy  -  -  -  - 5 - - - 15  -  - 

% Bedrock  -  -  -  - -  -  -  - -  -  - 

% Boulder  -  -  -  - 5  -  -  - 5  -  - 

% Cobble  -  -  -  - 50 - - - 60  -  - 

% Gravel  -  -  -  - 30 - - - 15  -  - 

% Sand  -  -  -  - 10 - - - 10  -  - 

% Fines  -  -  -  - 5 5  -  - 

 -  -  -  - 0  -  -  - 0  -  - 

 -  -  -  - 
coniferous trees, 

ferns/grass, shrubs, 
deciduous trees

 -  -  - 
shrubs, ferns/grass, 

deciduous trees, 
coniferous trees

 -  - 

 -  -  -  - 0 - - - 0  -  - 

 -  -  -  - 2 - - - 1  -  - 

stable, no erosion
stable, no 
erosion

unstable, substantial 
erosion

stable, no 
erosion

moderate
stable, no 
erosion

stable, no 
erosion

unstable, substantial 
erosion

moderate moderate
stable, no 
erosion

colourless, clear no colour, clear colourless, clear no colour, clear colourless, clear no colour, clear no colour, clear no colour, clear colourless, clear no colour, clear no colour, clear

-  - - - 46 - - - 50 - -

-  - - - 28 - - - 17 - -

- - - - 150 - - - 2.0 - -

- - - - 1.5 - - - 1.0 - -

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 

Station ID

Zone 11 UTMs - E

Zone 11 UTMs - N

Gradient (%)

Anthropogenic Influences

Length of Reach Assessed (m)

S
ub

st
ra

te

Bank Stability

Water Colour & Clarity

Waterbody

Date Sampled

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

H
ab

ita
t

Canopy Coverage (%)

Bankfull-Wetted Depth (cm)

Elevation

Samplers' Initials

Habitat Characteristics
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Table G.1: Stream Habitat Samples Collected in September 2017   

RG_FO26 RG_FO29 RG_FOBCP RG_FOBKS RG_FOBSC RG_FODGH RG_FODHE RG_FODNGD RG_FODPO RG_FOUEW RG_FOUKI RG_FOUNGD

Fording River Fording River Fording River Fording River Fording River Fording River Fording River Fording River Fording River Fording River Fording River Fording River

12/Sep/17 16/Sep/17 14/Sep/17 13/Sep/17 15-Sep-17 12-Sep-17 15-Sep-17 16/Sep/17 13/Sep/17 13/Sep/17 12/Sep/17 16/Sep/17

653039 655208 652868 652038 652346 652942 651310 650917 653897 656360 6551854 650864

556934 5543683 5557155 5558704 5558195 5545635 5565419 5563163 5555076 5551888 5559820 5536525

- - - - 1,591 1,487 - - - - 1,607 -

HC MW HC MW HC MW HC MW TN TW JW KC HC MW HC MW HC MW HC MW TN TW HC MW

~200m down 
steep ravine

Off Fording Road 
bridge

Down 
greenhouse 
access road

Off of Swift Creek 
access road, park 

at bridge
 -  - 

Access road just 
below bridge

 -  - 
Park at gate of gun 
club, walk 250m in

 - -

Forest, Mining Forest, Mining Forest, Mining Logging, Mining Mining
Forest, Logging, 

Mining
Mining

Forest, Logging, 
Mining

Forest, Mining Forest, Commercial Mining
Forest, Logging, 

Mining

Mining - - -
Downstream 

FRO
Fording River u/s -

Construction of 
new culvert u/s

- - - -

50 50 100 50 100 100 50 50 50 50 50 50

% Riffle  -  -  -  -  -  -  -  -  -  -  -  - 

% Run  -  -  -  -  -  -  -  -  -  -  -  - 

% Rapids  -  -  -  -  -  -  -  -  -  -  -  - 

% Pool/Back Eddy  -  -  -  -  -  -  -  -  -  -  -  - 

% Bedrock  -  -  -  -  -  -  -  -  -  -  -  - 

% Boulder  -  -  -  -  -  -  -  -  -  -  -  - 

% Cobble  -  -  -  -  -  -  -  -  -  -  -  - 

% Gravel  -  -  -  -  -  -  -  -  -  -  -  - 

% Sand  -  -  -  -  -  -  -  -  -  -  -  - 

% Fines  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  - 

moderate moderate
stable, no 
erosion

stable, no erosion
stable, no 
erosion

moderate moderate moderate moderate
unstable, substantial 

erosion
stable, no 
erosion

moderate

no colour, clear no colour, clear no colour, clear no colour, clear no colour, clear no colour, clear no colour, clear no colour, clear no colour, clear no colour, clear no colour, clear no colour, clear

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 
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Table G.1: Stream Habitat Samples Collected in September 2017   

RG_FOUSH RG_FRCP1SW RG_FRUL RG_FRUPO RG_ER1A RG_ERSC2 RG_ERSC4 RG_ERSC5 GH_ERC RG_HACKDS RG_HENUP

Fording River Fording River Fording River Fording River
Elk River

Side Channel
Elk River

Side Channel
Elk River

Side Channel
Elk River

Side Channel
Elk River Harmer Creek Henretta Creek

14-Sep-17 14-Sep-17 13-Sep-17 15-Sep-17 8-Sep-17 11-Sep-17 8-Sep-17 9-Sep-17 10-Sep-17 16-Sep-17 15/Sep/17

650882 653387 654547 653892  648378 648253  648111 648275 648926 656964 655873

5560970 5556201 5530171 5555964 5551654 5549846 5552523 5550608 5548802 5522175 5567711

- 1,559 1,262 1,596 1,322  - 1,322 1,311 1,281 1,311 -

HC MW TN TW TN TW TN TW JT/SW JT/SW JT/SW JT/SW JT/SW TN TW HC MW

Park on road 
outside explosive 

plant, 100m 
through bush

 -  - 

Down forest road 
toward out, ~50m 

upstream 
FR_FR.R1 marker

Adjacent to Pound 
Prairie Road. ~10m 

from road

Round Prairie Rd, toward 
Elk River, walk ATV trail, 

cut in along trail

Round Prairie Road, turn off 
to logging side road, park 

adjacent to site

Side channel follows 
along Round Prairie 

Road, ~10m from road

Round Prairie Forest 
Service Road. Left 
onto road to river, 

follow trail

-  - 

Forest, Mining Forest, Mining Forest, Livestock Forest
Forest, Livestock, 
Logging, Mining

Forest, Logging, Mining, 
Livestock

Forest, Livestock, Logging, 
Mining

Forest, Livestock, 
Logging, Mining

Forest, Livestock, 
Logging, Mining

Forest, Mining Forest

- - - ~7km d/s of FRO
Logging and mining 

upstream
 - 

Large cute block to the east, 
~10m buffer

d/s Leask and Wolfram 
Ponds. Adjacent to road. 

Cattle

d/s elk river side 
channel

Directly d/s 
Harmer Pond

-

50 50 100 100 150 50 30 100 100 50 50

% Riffle  - 50 - 50 30 10 30 40 45 - -

% Run  - 25 - 30 60 70 60 45 50 - -

% Rapids  - - - 0 -  - - - - - -

% Pool/Back Eddy  - 25 - 20 10 20 10 15 5 - -

% Bedrock  - 0 - 0 -  - - - - - -

% Boulder  - 0 - 0 -  - - - 5 - -

% Cobble  - 60 - 50 15 5 10 35 50 - -

% Gravel  - 30 - 40 20 20 25 35 30 - -

% Sand  - 10 - 10 15 65 25 20 10 - -

% Fines  - 0 - <1 50 10 40 5 5 - -

 - 1-25 - 51-75 44 26-50 79 66 0 - -

 - 
coniferous trees, 

ferns/grass
-

coniferous trees, 
ferns/grass, shrubs

coniferous trees, 
ferns/grass, shrubs, 

deciduous trees

coniferous trees, 
ferns/grass, shrubs

coniferous trees, 
ferns/grass, shrubs, 

deciduous trees

coniferous trees, 
ferns/grass, shrubs, 

deciduous trees

coniferous trees, 
ferns/grass, shrubs, 

deciduous trees
- -

 - 0 - 0 0 0 0 0 0 - -

 - 2 - 2 3 1 2 2 2 - -

stable, no erosion moderate moderate moderate moderate moderate moderate moderate moderate
stable, no 
erosion

moderate

no colour, clear no colour, clear colourless, clear no colour, clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear no colour, clear

- 22 - 23 8.0 2.0 12.9 8.3 46 - -

- 6.7 - 7.0 5.5 1.0 5.6 6.8 28 - -

- 50 - 20 0.73 0.4 0.80 1.0 150 - -

- 1.0 - 1.0 1.0 <1% 1.0 1.0 1.5 - -

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Anthropogenic Influences

Length of Reach Assessed (m)

H
ab

ita
t

S
ub

st
ra

te

Canopy Coverage (%)

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Gradient (%)

Streamside Vegetation 
(most dominant first)

Macrophyte Coverage (%)

Periphyton Coverage

Bank Stability

Water Colour & Clarity

Page 3 of 5



Table G.1: Stream Habitat Samples Collected in September 2017   

LC_DC1 LC_DCDS LC_FRB LC_FRUS RG_LCUT RG_LI24 RG_LI8 RG_LIDCOM RG_LIDSL RG_LILC3 RG_LISP23 RG_LISP24

Dry Creek Dry Creek Fording River Fording River Line Creek Line Creek Line Creek Line Creek Line Creek Line Creek Line Creek Line Creek

17-Sep-17 17-Sep-17 16-Sep-17 17-Sep-17 7-Sep-17 11-Sep-17 8-Sep-17 10-Sep-17 10-Sep-17 9-Sep-17 11-Sep-17 11-Sep-17

656441 657716 655208 656274 660121 662214 655426 658185 659256 659931 659883 659710

5544727 5542198 5543683 5545245 5532132 5538393 5528959 5529820 5530529 5531848 5531412 5531221

1,529 1,656  - - 1,445 5,427 1,281 4,450 1,394 4,680 1,420 1,415

TN MW TN MW  - TN MW TN TW JW MW TN TW JW MW TN TW JW MW TN TW TN TW

Off logging road 
between road bridge 

and train bridge

~60m hike 
from bush 

road.
 - 

Bush road off 
highway.

 -  -  -  -  -  -  -  - 

Forest, Logging
Forest, 

Logging, 
Mining

Forest, Mining Forest Mining Mining Forest, Mining Mining Forest, Mining Mining Forest, Mining Forest, Mining

- -  - -
Downstream 

rock drain
Mining around, but 
not influenced u/s

- Mine located u/s -
Water has been 

treated
Mine, ~500m d/s of 
effluent discharge

-

30 50 50 50 50 50 50 100 50 50 100

% Riffle - - - - - - - 100 - - 50 -

% Run - - - - - - - - - - 40 -

% Rapids - - - - - - - - - - 10 -

% Pool/Back Eddy - - - - - - - - - - 0 -

% Bedrock - - - - - - - 5 - - 0 -

% Boulder - - - - - - - 10 - - 10 -

% Cobble - - - - - - - 85 - - 50 -

% Gravel - - - - - - - - - - 15 -

% Sand - - - - - - - - - - 20 -

% Fines - - - - - - - - - - 5 -

- - - - - - - - - - 26-50 -

- - - - - - -
coniferous trees, 

ferns/grass, shrubs, 
deciduous trees

- -
coniferous trees, 

ferns/grass, shrubs
-

- - - - - - - 0 - - 0 -

- - - - - - - 3 - - 2 -

moderate moderate moderate moderate
stable, no 
erosion

stable, no erosion moderate moderate moderate moderate
unstable, 

substantial erosion
moderate

colourless, clear
colourless, 

clear
- colourless, clear colourless, clear no colour, clear colourless, clear no colour, clear colourless, clear no colour, clear colourless, clear colourless, clear

- - - - - - - 16 - - 24 -

- - - - - - - 9.4 - - 11 -

- - - - - - - 0.76 - - - -

- - - - - - - 1.5 - - - -

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 
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Table G.1: Stream Habitat Samples Collected in September 2017   

RG_MI2 RG_MI25 RG_MI3 RG_MIDCO RG_MIUCO RG_MP1 RG_SLINE

Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Fording River South Line Creek

13-Sep-17 14-Sep-17 16-Sep-17 14-Sep-17 14-Sep-17 12/Sep/17 9-Sep-17

653547 668266 660066 667757 668203 651225 661106

5511156 5482795 5504889 5487611 5486653 5562468 5531373

1,130 1,572 1,246 1,495 1,510 1,647 1,513

TN TW JT SW TN TW JT SW JT SW HC MW TN TW

-  - 

North Spw off 
Crowsnest Pass 

highway before CMO 
turn off heading East

 -  -  -  - 

Residential, Mining Forest, Logging Forest Forest, Mining Forest, Mining Mining Forest

Beside trailer park, 
near EVO

- - - - - -

50 100 100 100 100 100 50

% Riffle - -  -  - - -

% Run - - -  -  - - -

% Rapids - - -  -  - - -

% Pool/Back Eddy - - -  -  - - -

% Bedrock - - -  -  - - -

% Boulder - - -  -  - - -

% Cobble - - -  -  - - -

% Gravel - - -  -  - - -

% Sand - - -  -  - - -

% Fines - - -  -  - - -

- - -  -  - - -

- - -  -  - - -

- - -  -  - - -

- - -  -  - - -

moderate
stable, no 
erosion

moderate moderate
stable, no 
erosion

moderate
unstable, substantial 

erosion

colourless, clear no colour, clear colourless, clear no colour, clear no colour, clear no colour, clear colourless, clear

-  - -  -  - - -

-  - -  -  - - -

-  - -  -  - - -

-  - -  -  - - -

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 
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Table G.2: Stream Habitat Samples Collected in September 2018   

RG_AGCK RG_ALUSM RG_BACK RG_BOCK RG_CLODE RG_CORCK RG_EL1 RG_EL19 RG_EL20 RG_ELDFE

Andy Good Creek Alexander Creek Balmer Creek Bodie Creek Clode Creek Cork Creek Elk River Elk River
Elk River 

Mainstream
Elk River

08-Sep-18 07-Sep-18 12-Sep-18 06-Sep-18 12-Sep-18 08-Sep-18 08-Sep-18 12-Sep-18 11-Sep-18 05-Sep-18

667557 663517 653077 655535 650811 668539 651474 653145 649145 640127

5488648 5502706 5517410 5509606 5564240 5487366 5508086 5525825 5548515 5479615

1,492 318 1,188 - - - 1,093 1,199 - 969

JC, CR, MC CR, JC MW, MC, JT CR, JC DH, JC CR, MC, JC DH, PSc MW, MC, JT JT DH, JC

Road north of rail line 
go west, stay right to 

stream
-

Upstream of the 
road

Off highway 3
Off clode ponds dyke 

road, small spur 
along clode creek

Park at bridge at 
Corbin Creek Road

Town of Sparwood 
immediately E + U/S

Turn in towards Line 
Creek Operations, take 
first left after the bridge

From logging road 
North of Elkford

Along highway, E site 
of road, south of 

Fernie

Logging, active in 
area

Gun fire range 
upstream

Forest, Logging, 
Mining

Mining, EVO 
upstream

Mining, Settling 
Ponds Upstream

Forest, Logging, 
Mining, Roads, 

Parking Lot

Forest, Commercial, 
Livestock

Forest, Logging, Mining
Forest, Livestock, 
Logging, Mining

Forest, Residential

- -
Past logging, 

mining
- - Mine

Town u/s, artificial banks 
u/s pasture on E bank, 

recreational use
Mining -

Mining upstream, 
town upstream, 

development along 
river, u/s agriculture

30 50 100 30 10 50 - 100 500 >100 100 >100

% Bedrock 0 0 0 0 0 0 0 0 0 0

% Boulder 5 0 10 5 0 10 10 40 0 5

% Cobble 60 75 80 35 40 65 75 40 70 80

% Gravel 30 10 10 0 10 10 0

% Sand 5 10 0 0 35 0 5 10 20 5

% Finer 0 5 0 60 25 20 10 0 10 10

- - - - - - - - - -

moderate moderate moderate moderate moderate stable, no erosion
moderate, substantial 

erosion in some places, 
E bank

stable, no erosion / 
unstable, substantial 

erosion

unstable, 
substantial erosion

moderate

clear clear none, clear brown, clear clear, clear none, clear green, clear none, clear colourless, clear
blue/green, some 

turbidity 

20 15 3.0 8.0 3.0 7.0 67 92 56 70

15 9.0 1.0 1.5 2.5 6.0 45 65 31 25

1,800 250 50 50 10 50 1.8 27 15 80

- - - - - - - -  -  - 

 -  -  -  -  -  -  -  -  -  - 

Note: "-" indicates no data.
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Table G.2: Stream Habitat Samples Collected in September 2018   

% Bedrock

% Boulder

% Cobble

% Gravel

% Sand

% Finer

Note: "-" indicates no data.

Gradient (%)

Comments

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Anthropogenic Influences

Length of Reach Assessed (m)

S
u

b
st

ra
te

Bank Stability

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Canopy Coverage (%)

RG_ELELKO RG_ELH93 RG_ELH93 RG_ELH93 RG_ELUEL RG_ELUGH RG_ERCK RG_FO22 RG_FO23 RG_FO26 LC_FRUS

Elk River Elk River Elk River Elk River Elk River
Elk River 
Mainstem

Ericson Creek Fording River Fording River Fording River Fording River

07-Sep-18 06-Sep-18 06-Sep-18 06-Sep-18 05-Sep-18 11-Sep-18 06-Sep-18 08-Sep-18 08-Sep-18 07-Sep-18 09-Sep-18

639351 633631 633722 633826 649096 646556 659851 654778 652956 653044 656231

5463292 5449127 5449123 5449153 5544767 5557495 5505117 5553692 5529117 5569552 5545232

929 746 740 756 1,265 1,341 1,223 - 1,227 1,807 1,509

DH, PSc DH, PSc DH, PSc DH, PSc JT, AS JT CR, JC JI, MW, TN KB, AL JI, TN, MW DH, PSC

Turnoff river road just 
above km 5, d/s of 
railway trestle on w 

bank

Hwy 93, u/s bridge 
over Elk R., 

sampled north 
bank

- -
Round Prairie 
Road, hike in 

through cut block

Take Round 
Prairie Road 
North, eft at 

Branch F Creek

Road to Michel 
Creek cross creek

Down a side road, 
right along the 

pipeline. GPS walk 
across field to site.

Direct access 
from bridge over 
Fording River. 
Forestry Road

Rough road right beside 
Henretta pit, forest road, 
down steep embankment 

~300m through forest

Bush road off 
Fording River 

road, 0.5km u/s of 
bridge

Forest, Field Crops, 
Logging, Livestock

Forest, Livestock Forest, Livestock Forest, Livestock
Forest, Livestock, 
Logging, Mining

Forest
Mining, EVO 

upstream
Forest Forest, Mining Forest

Forest, Logging, 
Mining

Railway Trestle + farm 
immediately u/s

Mining, Livestock
Road, livestock, 

mining
Road, livestock, 

mining d/s
-

Likely logging and 
livestock although 

neither were 
observed

EVO upstream Mining, FRO
Mining operations 

upstream
None

Recreational , 
Hunting

300 100 100 100 100 100 - 200 100 100 200

0 0 0 0 0 0 0 0 5 0 0

5 10 10 5 0 0 10 0 30 2 10

90 70 70 75 65 70 80 10 40 7.3 60

25 0 5 40 20 25

0 5 10 10 5 20 0 40 5 <1 10

5 15 10 10 5 10 5 10 0 <1 20

- - - - - - - - 0 - -

unstable, substantial 
erosion

moderate moderate moderate moderate stable, no erosion moderate
unstable, substantial 

erosion

unstable, 
substantial 

erosion
stable, no erosion

unstable, 
substantial 

erosion

blue/green, clear blue/green, clear blue/green, clear blue/green, clear colourless, clear colourless, clear clear colourless, clear colourless, clear colourless, clear
green/brown, 

clear

 - 66 63 90 50 200 7.7 18 37.6 17 19

 - 45 36 43 30 20 3.6 12 35 4.5 14

 - 122 1.2 1.2 60 2.0 30 1.5 82 0.50 -

 -  -  -  -  -  -  - - 1.0 - -

 -  -  -  -  -  -  -  - 

Substantial 
eroding banks 
near bridge, 2 

side channels not 
sampled except 
for sediment (1 

sample)

 -  - 
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Table G.2: Stream Habitat Samples Collected in September 2018   

% Bedrock

% Boulder

% Cobble

% Gravel

% Sand

% Finer

Note: "-" indicates no data.

Gradient (%)

Comments

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Anthropogenic Influences

Length of Reach Assessed (m)

S
u

b
st

ra
te

Bank Stability

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Canopy Coverage (%)

LC_FRB RG_FOBCP RG_FOBKS RG_FOBSC RG_FODGH RG_FODHE RG_FODNGD RG_FOUNGD RG_FODPO RG_FOUEW

Fording River Fording River Fording River Fording River Fording River Fording River Fording River Fording River Fording River Fording River

09-Sep-18 09-Sep-18 08-Sep-18 10-Sep-18 08-Sep-18 05-Sep-18 13-Sep-18 12-Sep-18 13-Sep-18 06-Sep-18

655415 652920 652074 652407 652815 651320 650870 650972 653935 656365

5543769 5556982 5558652 5558109 5545598 5565422 5563476 5563162 5555085 5551890

1,500 - - 1,584 1,490 - 1,655 1,664 1,563 1,551

DH, PSc JI, MW, TN JI, MW, TN JI, MW, TN DS, AW, VAST JI. TN, MW DH, JC DH, JC DH, JC JI, TN, MW

Off Fording River road, 
dirt road just u/s of the  

bridge over Fording 
River

Through greenhouse gate 
(key from gatehouse), drive 
down the hill to the right until 
parallel to site, hike in 300 m

Kilmarnock gate, 
before steel 

bridge

Kilmarnock gate, around 
settling pond, quick walk to 
river. Park at the end of the 
road on the settling pond 

berm

- mine access

Upstream of main 
haul road on FRO 
site, below bucket 

repair

Fording site, off main 
haul road, past 

bucket repair, just 
upstream of main 

haul road

-

Gun range off 
fording rd. 150m 

south through 
bush

Forest, Logging, 
Mining

Forest Forest, Mining Forest, Mining
Forest, Logging, 

Mining
Mining Mining Mining Forest, mining 

Forest, 
Commercial

Mine Upstream (FRO), 
recreational, logging

Mining, FRO Mining, FRO Mining, FRO
Mining effluent 

from GHO
-

Large tailings pile 
to NE

Mine development
Mine upstream 

(FRO)
Mining

200 200 100 100 100 100 50 100 100 100

0 0 0 0 2 0 0 0 0 0

5 2 5 10 2 5 10 6 55 10

65 45 45 70 85 90 45 65 0 75

45 45 10 5 5 20 20 15 5

10 6 0 8 5 <1 20 5 15 5

20 2 5 2 <1 <1 5 5 15 5

- - - - - - - - - -

unstable, substantial 
erosion

moderate stable, no erosion stable, no erosion moderate - stable, no erosion stable, no erosion stable, no erosion moderate

green/brown, clear colourless, clear colourless, clear colourless, clear slight green, clear colourless, clear clear, clear clear, clear colourless, clear

19 11 17 15 18.4 12 9.0 12 15 17

22 8.0 8.0 8.0 16.9 10 7.0 13 9.0 12

21 0.70 0.70 1.0 28.0 0.50 0.25 0.50 0.28 -

- - - - - - - - - -

 -  -  -  -  -  -  -  -  -  - 
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Table G.2: Stream Habitat Samples Collected in September 2018   

% Bedrock

% Boulder

% Cobble

% Gravel

% Sand

% Finer

Note: "-" indicates no data.

Gradient (%)

Comments

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Anthropogenic Influences

Length of Reach Assessed (m)

S
u

b
st

ra
te

Bank Stability

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Canopy Coverage (%)

RG_FOUKI RG_FOUSH RG_FC1 RG_FRUL RG_FRUPO RG_GATE GH_ER1A GH_ERSC4 RG_GHCKD

Fording River Fording River Fish Pond Creek Fording River Fording River Gate Creek
Elk River Side 

Channel
Elk River Side Channel Greenhills Creek

07-Sep-18 11-Sep-18 12-Sep-18 09-Sep-18 09-Sep-18 06-Sep-18 09-Sep-18 09-Sep-18 06-Sep-18

651859 650876 650823 654529 653894 655824 648381 648091 653551

5559804 5560957 5564659 5530163 5555975 5509196 5551535 5552561 5545675

1,601 1,625 1,668 1,244 - 1,158 1,304 1,312 1,512

JI, TN, MW DH, JC DH, JC KB, AL MW, JI, TN CR, JC JT JT DS, AW, VAST

Kilmarnock gate, 
keep to the right, 

close access 
beside ponds

Off main haul 
road, park at gate 

to Maxim 
(explosives) plant

Confluence of Fish 
Pond Creek w 

Fording River, park at 
Fish Pond Creek, 

Walk d/s

Line Road off Line Creek access 
road. Steep access road from this that 
reaches very close to sampling area

Off fording Rd, 
take a spur to the 

right

Enter to 
warehouse 50 off 
hwy 3 up of ponds

Beside Round 
Prairie Road

Round Prairie Road close 
to site, take small logging 
road, walk ~40m to side 

channel

Across hwy 43 from 
GHO gate, park 

and walk SE 
towards creek

Mining Mining Mining Forest, Mining Forest
Mining, EVO 

upstream
Forest, Livestock

Forest, Livestock, Logging, 
Mining

Forest, Mining

Mining, FRO Mine
Settling ponds, 
mining, logging

Upstream mining operations, Fording 
and Greenhills

Mining -
Extensive logging 
and cattle use in 

the area

Extensive logging and 
cattle use

Mining, highway 
nearby

100 150 10 - 100 30 75 100 30

- 0 0 0 0 0 0 0 0

2 10 0 20 0 10 0 0 0

70 60 40 60 70 60 90 50 80

25 5 10 20 20 0 0 15

2 10 25 5 7 0 5 20 2

1 15 35 5 3 10 5 30 3

- - - 0 - - - - -

stable, no erosion stable, no erosion moderate unstable, substantial erosion moderate
unstable, 

substantial 
erosion

unstable, 
substantial 

erosion
moderate moderate

colourless, clear clear, clear clear, clear colourless, clear no colour, 100% none, clear colourless, clear colourless, clear none, clear

22 12 2.0 64 17 8.8 5.1 12 3.73

12 8.0 4.0 14 15 1.8 3.2 4.6 3.08

1.0 0.30 15 150 0.30 150 1.9 1.0 13.0

- - - 1.5 - - - - -

 -  -  - 

Benthic tissue stations spaced 5 m 
apart.  What is input creek for FRUL 
appears to be more periphyton d/s of 

this an on inside of river of input.  
Photos and UTMs taken of input.  

Periphyton coverage measures are 
average, all sites had limited peri 
coverage on one side of river and 

heavier peri coverage on other (east) 
side

 -  -  -  -  - 
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Table G.2: Stream Habitat Samples Collected in September 2018   

% Bedrock

% Boulder

% Cobble

% Gravel

% Sand

% Finer

Note: "-" indicates no data.

Gradient (%)

Comments

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Anthropogenic Influences

Length of Reach Assessed (m)

S
u

b
st

ra
te

Bank Stability

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Canopy Coverage (%)

RG_GRDS RG_HACKDS RG_HACKUS RG_HENUP RG_KICK LC_DC1 LC_DCDS LC_GRCK RG_LCUT

Grave Creek Harmer Creek Harmer Creek Henretta Creek Kilmarnok Creek Dry Creek Dry Creek Grace Creek Line Creek

12-Sep-18 09-Sep-18 09-Sep-18 06-Sep-18 12-Sep-18 10-Sep-18 10-Sep-18 09-Sep-18 10-Sep-18

654076 656813 658180 655771 652870 656440 657721 654282 660113

5523402 5522101 5520996 5567710 5559865 5544724 5542185 5540739 5532141

1,208 1314 - 1326 1,048 1,779 1,621 1,535 1,648 1,520 1,451

MW, JT, MC DW, AW, VAST DW, AW, VAST JI, TN, MW DH, JC DH, JC DH, JC KB, AL KB, AL

Turn off main hwy toward 
LCO, take first right after 
crossing the river, head 

south. Hike in along creek 
~350m

From logging 
road, park off 
spillway, walk 

down bank

From logging road, 
perpendicular to site, walk back 
30m to entry, then walk down 

through brush, upstream along 
edge

Access through mine, stay 
to right up through series 
of switch backs and along 

a rough forest road. 

Spur off Hwy to 
FRO, across train 

tracks

Off forest service 
road, just d/s of 
bridge over Dry 

Creek

FSR off Fording 
River road, ~3km SE 
off Hwy from Bridge 

over Fording

Fording River Road, turn off at 
Fording Forest Service Road, 
head south, cross train tracks. 

Access directly from road (~30m 
off road)

Access upstream of 
AWTF on AWTF road

Forest, Mining
Forest, Logging, 

Mining
Forest, Logging, Mining Forest Mining

Forest, Logging, 
Mining

Forest, Logging, 
Mining

Forest, Mining Mining

- EVO Exposure EVO Mine None

Large spoils on 
either side of 
creek, creek 

diverted

Mines upstream/ 
logging / 

recreational use

Mine Settling ponds 
immediately u/s

Mining operations upstream
Drainage from rock 

dump u/s, and 
influence of WLC

100 50 - 100 50 100 100 30 30

0 0 0 0 0 0 0 0 0

30 10 1 20 5 10 15 5 10

50 80 81 75 60 50 45 40 75

10 5 5 5 0 0 0 40 10

10 3 3 >1 20 20 20 10 5

0 2 10 >1 15 20 20 5 0

- - - - - - - 87 4

stable, no erosion moderate stable, no erosion moderate moderate stable, no erosion moderate stable, no erosion stable, no erosion

none, clear none, clear slightly yellow, clear colourless, clear clear, clear brownish, clear brown, clear colourless, clear colourless, clear

12 6.7 6.45 18 9.0 5.5 8.0 3.93 8.2

10 7.0 5.50 7 8.0 3.1 3.5 2.39 5.8

200 7.0 11.0 0.2 10 20 23 39.5 44

- - - - - - - 12.0 4.0

 -  -  -  -  -  -  - 
Gradient measured over short 
riffle falls area @ LC_GRCK

K +S community 
sample collected 

directly 2 documents 
UTMS.  Benthic tissue 

samples collected 
between holding pond 

and WLC input
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Table G.2: Stream Habitat Samples Collected in September 2018   

% Bedrock

% Boulder

% Cobble

% Gravel

% Sand

% Finer

Note: "-" indicates no data.

Gradient (%)

Comments

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Anthropogenic Influences

Length of Reach Assessed (m)

S
u

b
st

ra
te

Bank Stability

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Canopy Coverage (%)

RG_LI24 RG_LI8 RG_LIDCOM RG_LIDSL RG_LILC3 RG_LISP24 RG_MI2 RG_MI25

Line Creek Line Creek Line Creek Line Creek Line Creek Line Creek Michel Creek Michel Creek

12-Sep-18 13-Sep-18 07-Sep-18 05-Sep-18 10-Sep-18 12-Sep-18 08-Sep-18 10-Sep-18

662214 655426 658183 659294 659910 659674 652669 668184

5538393 5528959 5529815 5530583 5531819 5531168 5511692 5482818

1,664 1,285 1,374 1,398 1,442 1,419 1,119 1,597

KB, AL KB, AL, MC KB, AL KB, AL KB, AL, MC KB, AL, MC DH, PSc CR, PSC

U/s of access to mines 
LC_LC1 routine monitoring 

station. Drive past 
LC_LC1, park at small side 

clearing

Just north of gatehouse, 
turn off on left, drive past 

tower. Sample u/s of 
vehicle bridge, d/s foot 

bridge

Short walk from Line 
Creek access road

Off main Line Creek road, over coal 
conveyor, path down to creek

Just upstream of 
treatment facility

Drive to contingency ponds, sample 
~50m d/s of outlet (near short pine 

trees on bank and cobble bar)

Park along road 
running beside 

hwy, walk down at 
bridge

Corbin Creek 
Road

Forest, Logging Mining Forest, Mining Forest, Mining Mining Mining
Forest, Field 

Crops, 
Commercial, 

Logging

Access road, otherwise no 
obvious influences, drone 

flight completed

Upstream effluent 
discharge, adjacent 
mine access road

Mine operations 
upstream, access 

road on side of area
Mining upstream and effluent discharge

Effluent D is 
charge upstream 

with AWTF 
influence

Contingency pond of AWTF outlet 
upstream, mine effluent discharge

All -

30 50 50 50 50 100 - 50

0 0 5 0 0 0 0 0

10 25 40 30 15 10 5 5

40 50 40 55 75 50 65 50

50 20 10 10 10 30 30

0 5 5 5 0 10 10 10

0 0 0 0 0 0 20 5

0 27 0 0 - - - -

unstable, substantial 
erosion

stable, no erosion stable, no erosion moderate moderate unstable, substantial erosion moderate moderate

colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear green, clear clear

6.5 13.16 15 11.7 7.4 16.2 54 12

3.1 10.19 12 9.21 5.6 15.2 18 5.0

53 48.0 92 32.0 56 34.0 50 100

2.0 1.50 1.0 1.00 - - - -

Drone flight completed to 
try and establish if any 

mine impacts in the area 
that could be causing 

anomalous tissue 
chemistry results

-

Tissue samples 
collected a min of 5 m 

apart.  All collected 
from extended riffle 

u/s of K +S community 
station

First K+S sample collected on 
September 5, 2018 only.  All other 

sampling including flow and substrate 
measures completed on 6 to 7 

September 2018.  Sediment and 
benthic tissue.  Water collected by Mine 
staff.  **stations started September 5, 
2018, completed September 7, 2018

-

Site moved ~64m d/s of study design 
coordinates.  Near mine WL CDP SP 
24 stations so that stations was bom 

d/s at contingency pond outlet.  
Samples @ same location Jamie 

Smithson with Lotic indicated he has 
been doing the sampling recently.  

Since Ty asked him to move stations 
d/s of outlet

 -  - 
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Table G.2: Stream Habitat Samples Collected in September 2018   

% Bedrock

% Boulder

% Cobble

% Gravel

% Sand

% Finer

Note: "-" indicates no data.

Gradient (%)

Comments

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Anthropogenic Influences

Length of Reach Assessed (m)

S
u

b
st

ra
te

Bank Stability

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Canopy Coverage (%)

RG_MI5 RG_MICOMP RG_MIDAG RG_MIDBO RG_MIDCO RG_MIDER RG_MIDGA RG_MIUCO RG_MIULE RG_MP1 RG_ERSC5

Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Fording River
Elk River Side 

Channel

11-Sep-18 12-Sep-18 08-Sep-18 12-Sep-18 09-Sep-18 07-Sep-18 07-Sep-18 10-Sep-18 11-Sep-18 11-Sep-18 08-Sep-18

659496 654357 665220 655176 667616 659500 655554 668135 660503 651143 648274

5496774 5510883 5489324 5509858 5487621 5505217 5509357 5486767 5493048 5562400 5550609

- 1,137 1,454 1,154 1,491 1,215 1,174 1,509 1,368 1,640 1,300

CR, PSC CR, PSC CR, MC, JC CR, PSC CR, JC CR, JC CR, JC CR, PSC CR, PSC DH, JC JT

Road off coal road, 
park at bridge

Park in truck lots 
west of EVO 

entrance walk

Coal Mt. Road at 
bridge

Road to south, west 
of warehouse 50 

Logging road, 
walked, walked in 
from hwy may be 

better

Park on hwy 3 at 
sign for 2 lanes, 

westbound

Parked at 
warehouse 50 
yard, walked to 

creek

Corbin Creek Rd, 
to ATV trail then 

walk NW

Coal Mountain Rd 
at woodland 

bridge
-

Beside Round Prairie 
Road

Logging, Mining, 
Coal Mt. Operation, 

upstream
Logging, Mining Mining Logging, Mining Mining Mining, EVO EVO

Logging, Mining, 
CMO

Forest, Logging, 
Mining

Mining
Forest, Livestock, 
Logging, Mining

-
EVO and CMO and 

logging
Coal Mountain 

upstream
EVO, CMO logging CMO upstream EVO EVO gate creek - CMO upstream

Diverted 
watercourse

Cattle using area, clear 
cutting very close to 

side channel

~150 ~300 50 100 50 - 100 50 - 50 200 150 100

0 0 0 0 0 0 0 0 0 0 0

5 5 20 5 5 5 10 5 15 35 0

65 70 60 70 80 85 80 75 60 35 70

20 15 10 15 5 5 5 5 15 10 0

5 5 10 5 5 5 5 5 5 10 25

5 5 0 5 5 0 0 0 5 10 5

- - - - - - - - - - -

moderate moderate
unstable, 

substantial 
erosion

moderate / unstable, 
substantial erosion

unstable, substantial 
erosion

moderate moderate
unstable, 

substantial 
erosion

unstable, 
substantial 

erosion
moderate

unstable, substantial 
erosion

clear blue, clear clear blue, clear brownish, clear clear clear clear clear clear, clear colourless, clear

37 42 18 36 23 41 39 38 48 18 6.30

17 32 9.0 19 6.0 29 32 7.0 10 10 2.53

200 250 150 300 320 150 300 150 250 0.20 1.80

- - - - - - - - - - -

 -  -  -  -  -  -  -  -  -  -  - 
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Table G.2: Stream Habitat Samples Collected in September 2018   

% Bedrock

% Boulder

% Cobble

% Gravel

% Sand

% Finer

Note: "-" indicates no data.

Gradient (%)

Comments

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Anthropogenic Influences

Length of Reach Assessed (m)

S
u

b
st

ra
te

Bank Stability

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Canopy Coverage (%)

RG_GH-SCW3 RG_SLINE RG_SMCK RG_THCK RG_UCWER RG_WWRL RG_SCDTC

Elk River Side 
Channel

South Line Creek Six Mile Creek Thompson Creek
Unnamed Creek West 

of Elk River
Wigwam River

Elk River Side Channel downstream 
from Thompson Creek

07-Sep-18 11-Sep-18 12-Sep-18 09-Sep-18 07-Sep-18 13-Sep-18 06-Sep-18

648331 660979 653141 648595 646715 646170 648226

5550167 5531450 5519824 5550238 5554528 5458851 5549603

1,291 1,483 1,162 1,302 1,366 931 1,291

JT KB, AL MW, JT, MC JT, MC JT, AS JT, PS, DS JT

Hike in along 
Thompson Creek

Off of road to South Line 
Creek forestry road, walk 

downstream of bridge

Turn off hwy at lion creek, ops, 
take first right after river, driver 
to last right before waypoint, 

park at gate and walk down to 
pond ~500m

Thompson Creek is 
crossed by Round 

Prairie Rd. 

Park at road at pull off, 
easy 50m hike to 

creek

Right on lodgepole, 
right on wigwam, park 

at gate, walk along 
road. 

Go through the cut block at Thompson 
Creek and hike downstream

Forest, Livestock, 
Logging, Mining

Forest
Forest, Logging, Mining, 

Sediment Pond
Forest, Livestock, 
Logging, Mining

Forest, Livestock, 
Logging

Forest Forest, Livestock, Logging, Mining

Massive 
devastation from 

logging

Bridge upstream of sites, no 
other influences observed

- -
Logging area though 

not visible at site
- Devastation from logging

100 30 100 30 100 100 50

0 0 0 0 0 0 0

0 10 5 0 5 25 0

5 65 5 60 80 65 50

0 15 0 25 10 5 0

5 5 0 10 5 5 25

90 5 90 5 0 0 25

- 48 - - - - -

unstable, 
substantial 

erosion
unstable, substantial erosion stable, no erosion moderate moderate

unstable, substantial 
erosion

unstable, substantial erosion

colourless, 
silty/clear

colourless, clear
clear with some yellow, minor 

turbidity
none, clear none, clear none, clear colourless, clear

30 6.5 1.5 3.0 8.3 99 3.0

5.2 4.6 1.0 1.5 3.5 31 1.0

1.5 30 20 60 35 100 2.0

- 3.0 - - - - -

 - 

K+S 3 located @ SLINE 
Station UTMS.  Note sampled 

completed d/s of bridge 
(@UTMS given) which is not 

where sampling was 
completed between 2012 and 

2017

 -  -  -  -  - 
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ BACK RG_ BOCK RG_ CLODE RG_ CORCK RG_ DC1 RG_ DC2 RG_ DC3-1 RG_ DC3-2

Balmer Creek Bodie Pond Clode Creek Corbin Creek Dry Creek LAEMP Dry Creek LAEMP Dry Creek LAEMP Dry Creek LAEMP

10-Sep-19 11-Sep-19 05-Sep-19 07-Sep-19 11-Sep-19 10-Sep-19 05-Sep-19 05-Sep-19

653068 655536 650814 668556 656480 657414 654303 658301

5517406 5509605 5564245 5487388 5544688 5542557 5540860 5540868

- 1,145 - 1,511 1,528 - - 1,718

PS, AG MG, MW PS, AG SW, PW DH, EH DH,EH DH, EH, KD DH, EH, KD

- Along highway, along fence line - Park near CMO access
Just off FRS NE of Fording river 

at turn of for Dry Creek
Off road along Dry Creek

Immediately above 
head pond

Immediately above head pond

Forest Commercial, Mining Mining Residential, Mining Forest, Logging, Mining Forest, Logging, Mining Forest, Logging, Mining Forest, Logging, Mining

-
Truck/mining equipment storage 

yard running alongside creek
- -

Mine, road, bridge, forestry all 
upstream

Line Creek Mine Up 
Stream

Line Creek Mine Up 
Stream

Mine & Logging

30 - 30 30 30 30 10 10

% Bedrock 0 0 0 0 0 0 0 0

% Boulder 0 0 5 5 0 5 10 25

% Cobble 25 10 40 60 50 60 50 40

% Gravel 50 30 50 20 20 15 15 25

% Sand 15 30 2.5 0 15 10 25 10

% Finer 10 30 2.5 15 15 10 0 0

76 - 100 0 0 26 - 50 1 - 25 1 - 25 26 - 50 1 - 25

1 - 25 26 - 50 1 - 25 1 - 25 0 0 76 - 100 0

ferns/grass, shrubs, 
deciduous and coniferous 

trees

ferns/grass, shrubs, coniferous 
trees

ferns/grass
shrubs, ferns/grass, 

deciduous and 
coniferous trees

 - 
shrubs, ferns/grasses, 

deciduous and coniferous 
trees

coniferous trees, 
ferns/grasses, shrubs

shrubs, ferns/grasses, deciduous 
and coniferous trees

2  - 2 4 3 3 3 3

stable, no erosion stable, no erosion stable, no erosion moderate stable, no erosion moderate moderate stable, no erosion, man-made

colourless, clear slightly stained (brown), clear colourless, clear colourless, clear brown, clear brown, clear brown, clear brown, clear

1.8 1.5 3.5 5.0 4.2 3.2 3.6 2.6

1.1 1.0 1.9 3.0 3.6 2.8 3.2 1.4

30 20 65 50 11 12 11 15

 -  -  -  - - - -  -  

 - 
No rock substrate found at sample 

location.

No replicates taken because not 
enough suitable habitat. Other 

potential riffles are not good riffles 
and won't be as mixed as current 

sample area is.

 -  -  -  -  - 

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 

Comments

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Gradient (%)

Bank Stability

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Anthropogenic Influences

Length of Reach Assessed (m)

S
u

b
st

ra
te

Canopy Coverage (%)

Macrophyte Coverage (%):

Streamside Vegetation
(most dominant first)

Periphyton Coverage

Elevation

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Mine-Exposed
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ DC3-3 RG_ DC4 RG_ DCDS RG_ EL1 RG_ EL19 RG_ EL20 (GH_ERC) RG_ ELDFE RG_ ELELKO RG_ ELH93

Dry Creek LAEMP Dry Creek LAEMP Dry Creek LAEMP Elk River Elk River Elk River Elk River Elk River Elk River

05-Sep-19 10-Sep-19 09-Sep-19 09-Sep-19 08-Sep-19 08-Sep-19 06-Sep-19 07-Sep-19 06-Sep-19

658287 657159 657737 651474 653183 649131 640103 639295 633724

5540935 5543336 5542082 5508071 5525486 5548540 5479644 5462848 5449133

1,710 1,586 - - -  - - - -

DH, EH, KD DH, EH DH, EH PS, AG PS, AG MW, KD PS, AG PS, AG PS, AG

Immediately above head pond  - 
D/S of signage for DCDS, 

d/s of settling ponds
- - Forest road straight out of Elkford -

Through Elko, down 
River FSR, take left to 

train bridge
-

Forest, Logging, Mining Forest, Logging, Mining Forest, Logging, Mining
Forest, Commercial, 

Residential
Forest Logging, Residential Forest, Road Forest, Logging Forest

-
Line Creek Mine Up 

Stream
Line Creek Mine Up 

Stream
- - Mining upstream - - -

10 50 30 100 100 100 100 100 100

% Bedrock 0 0 0 0 0 0 0 0 0

% Boulder 20 5 5 10 5 0 10 15 10

% Cobble 80 55 50 35 30 70 50 40 50

% Gravel 0 20 25 40 50 20 30 30 30

% Sand 0 10 10 10 10 8 5 10 10

% Finer 0 10 10 5 5 2 5 5 0

0 1 - 25 51 - 75 0 0 0 0 1 - 25 0

0 0 0 0 0 0 0 0 0

ferns/grasses, shrubs
shrubs, ferns/grasses, 

deciduous and coniferous 
trees

shrubs, ferns/grasses, 
deciduous and coniferous 

trees

ferns/grass, shrubs, 
deciduous and 

coniferous trees

ferns/grass, shrubs, 
deciduous and 

coniferous trees
deciduous and coniferous trees

ferns/grass, shrubs, 
deciduous and 

coniferous trees

ferns/grass, shrubs, 
deciduous and 

coniferous trees

ferns/grass, shrubs, 
deciduous and coniferous 

trees

3 3 3 4 2 1 2 2 2

stable, no erosion, man-made moderate stable, no erosion moderate moderate unstable, substantial erosion moderate moderate stable, no erosion

brown, clear brown, clear brown, clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear

3.8 4.1 3.6 75 83 55 63 57 76

3.1 3.9 3.0 50 71 30 50 36 54

12 15 20 70 110 14 75 80 110

- - - - - - - - -

Calcite and calcite concretion 
noticed during kicks - rocks 

unmoveable in parts; cobble is 
blast rock

 -  -   - Maybe didymo ?  -  -  - 

Could not safely cross to 
access previous years R1. 

Sampled d/s R2 as R1; R3 as 
R2 and added a new R3 u/s 

of R2.

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ ELUEL GH_ ER1A RG_ ERCK RG_ ERCKUT RG_ ERCKDT GH_ ERSC2 GH_ ERSC4 RG_ ERSC5

Elk River Elk River Side Channel Erickson Creek Erickson Creek Erickson Creek
Elk River Side Channel downstream 

from Thompson Creek
Elk River Side Channel Elk River Side Channel

06-Sep-19 09-Sep-19 10-Sep-19 11-Sep-19 12-Sep-19 12-Sep-19 10-Sep-19 08-Sep-19

648936 648379 659851 660811 660816 648341 648111 648265

5544804 5551653 5505123 5506509 5506325 5549812 5552522 5550658

-  - 1,209 1,356 1,336  -  -  - 

MS, NZ, BM  - MG, MW MG MW MG MW MS, NZ MS, NZ  - 

- Round prairie road w side -
Hike upstream of 

Erickson Creek Bridge
Walk ~120m 

downstream of bridge

Round prairie road to km 107 follow 
orange and pink flags thru to cut 

block

Take Round Prairie Rd north, 
near UTMs, take small logging 
road and walk ~40 m to side 

channel

Beside Round Prairie 
Road

Forest, Livestock, Mining
Forest, Logging, Livestock, 

Mining
Forest, Logging, Mining Forest, Mining Forest, Mining Logging, Livestock, Mining Logging, Livestock, Mining

Logging, Livestock, 
Mining

-  - 
Railway crossing over 
creek, nearby highway

Bridge downstream of 
site

Mine road / bridge  - -  - 

100 + 50 30 100 100 50 30 50

% Bedrock 0 0 0 0 0 0 0 0

% Boulder 5 10 30 10 10 0 0 0

% Cobble 40 30 50 30 60 5 15 30

% Gravel 20 0 20 40 10 5 15 0

% Sand 20 20 0 20 20 10 10 40

% Finer 15 40 0 0 0 80 60 30

0  - 0 51-75 51-75 0 26 - 50 26 - 50

0 0 26 - 50 51-75 76-100 (moss, algae) 0  - 0

ferns/grass, shrubs
coniferous trees, ferns/grasses, 

shrubs, deciduous trees
shrubs, ferns/grass, 

coniferous trees
shrubs, deciduous trees, 

coniferous trees
ferns/grass, shrubs, 

coniferous trees
ferns/grass

ferns/grass, shrubs, coniferous 
trees

coniferous trees, 
ferns/grass, shrubs

 - 2 3 4 4  - 1  - 

moderate unstable, substantial erosion stable, no erosion moderate moderate stable, no erosion moderate stable, no erosion

colourless, clear colourless, clear colourless, clear clear / clear clear / clear colourless, clear colourless, clear colourless, clear

- 7.5 7.5 5.9 5.2 - 10 7.5

28.4 6.8 4.1 5.1 3.5 - 8.2 4.7

- 1.9 80 80 60 - 1.5 1.5

-  -  -  -  -  -  -  - 

Elk was very intensely 
braided at original coordinate 

so stations were moved 
downstream to area that was 

more uniform

Downstream of coordinates to 
find suitable ripple habitat.

Small area downstream of 
railway (25 m). Room for 

only one KICK. Area 
limited due to upstream 

condition/mouth of Michel 
Creek

 -  - 
Lots of photos taken. Flooded area 

with no appropriate riffle habitat. 
Logging in area right through stream.

Very fine, silty sediment in 
stations 1&2 but more cobble 

at station 3.

Station moved upstream 
of coordinates due to 

amount of woody debris 
in river and lack of 

suitable fines.

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ FO22 RG_ FO23 RG_ FOBCP RG_ FOBKS RG_ FOBSC RG_ FODGH RG_ FODHE RG_ FODNGD RG_ FODPO RG_ FOUCL

Fording Fording River Fording Fording Fording Fording River Fording Fording Fording Fording

16-Sep-19 08-Sep-19 06-Sep-19 09-Sep-19 13-Sep-19 15-Sep-19 10-Sep-19 12-Sep-19 07-Sep-19 12-Sep-19

654762 652856 652885 652061 652362 652793 651409 650983 653865 650787

5553651 5528378 5557143 5558648 5558165 5545526 5565491 5563167 5555059 5564445

- 1,228 1,576 1,594 1,588 - 1,600 - 1,560 1,670

MW, KD, ED KB, SG MW, JV, AW MW, KD, ED MW, KD, ED DS, PS, ED MW, KD, ED PaS, AG MW, KD, JV MW, ED, JI

Road access from Fording Road, 
then ~250 m hike in

Drive access to LCO operations. 
Adjacent road and bridge 

upstream
Greenhouse/swift gate

Swift creek gate, 
park at bridge

Swift gate to ponds -
Mine road just 
south of UFRI

-
Walked ~700 m in 

from road
Park upstream, 

cross field to river

Forest Forest, Mining Forest, Mining
Forest, Logging, 

Mining
Forest, Logging, 

Mining
Forest, Logging, Mining Mining Forest, Mining Forest, Mining Forest, Mining

Logging and mining 
Upstream mining influence. 
Adjacent road and bridge 

upstream.
Mining

Mining, logging, 
construction

Mining, logging - Mining - Mining upstream Mining

100 100 100 100 100 100 100 - 100 100

% Bedrock 0 0 0 0 0 2 0 0 0 0

% Boulder 0 25 2 0 0 0 0 10 0 5

% Cobble 50 35 70 75 80 90 80 35 60 85

% Gravel 30 30 10 10 15 5 10 40 20 5

% Sand 10 5 3 10 5 1 5 10 10 5

% Finer 10 5 15 5 0 2 5 5 10 0

1-25% 0 1-25% 1-25% 0 1 - 25 0 1-25% - 1-25%

0 0 0 0 0 0 0 0 - 0

ferns/grass, coniferous trees shrubs ferns/grass, coniferous trees
ferns/grass, 

coniferous trees
ferns/grass, shrubs, 

coniferous trees

coniferous trees, 
ferns/grasses, shrubs, 

deciduous trees
-

ferns/grass, shrubs, 
coniferous trees, 
deciduous trees 

ferns/grass coniferous trees

- 2 2 1 2 2 4 2 - 3

unstable, substantial erosion unstable, substantial erosion unstable, substantial erosion moderate moderate moderate  - stable, no erosion  - moderate

clear colourless, clear clear, clear clear, clear clear colourless, clear  - colourless, clear  -  - 

16.4 31.5 19.9 20 7.7 36.8 27 15 12.6 10.7

9.80 22.1 9.98 24 6.5 28.5 14 9.0 9.80 9.90

45.0 52.0 31 59 35 71.0 71 40 12 20

 -  -  -  -  -  -  -  -  -  - 

Three sediment DUPS.

Water collected at K+S rep 1 
before K+S sampling completed. 

Habitat evaluated at K+S 
transect 2. Substantial bank 

erosion on both banks.

 -  -  -  -  -  -  -  - 

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ FOUEW RG_ FOUKI RG_ FOUNGD RG_ FOUSH RG_ FC1 RG_ FRB RG_ FRCP1SW RG_ FRUL RG_ FRUPO

Fording Fording Fording Fording Fish Pond Creek Fording River Fording Fording River Fording

04-Sep-19 05-Sep-19 12-Sep-19 09-Sep-19 05-Sep-19 11-Sep-19 13-Sep-19 12-Sep-19 07-Sep-19

656357 651855 650868 650849 650917 655517 653302 654529 653887

5551876 5559811 5563472 5561055 5564698 554317 5556257 5530163 5555873

- 1,607 - 1,592 - 1,507 1,603 1,245 1,575

MW, JV, AW MW, JV, AW PaS, AG MW, KD, ED PS, AG DH, EH MW, KD, ED KB, SG, CM MW, KD, JV

Gun range to 300 m walk in - -
Off main haul road 
parked with Maxim, 

300 m walk
-

Off road to FRO u/s 
bridge, left turn onto bush 

road

Log road through 
swift gate

Drive Sulphur Springs Road, to top 
at hill access

Road access from Fording Road, 
then ~300 m hike in

Forest, Logging, Mining Forest, Mining Forest, Mining Mining Mining Forest, Logging, Mining Forest, Logging Forest, Mining Forest, Mining

Gun range, highway, upstream 
mining

Mining and 
logging

- Mining -
FRO + LCO Mines Up 

Stream
Mining, logging, 

construction
Teck mining facilities upstream. No 
immediate anthropogenic impacts.

Mining 

50 100 50 100 30 50 100 100 100

% Bedrock 0 0  - 0 0 0 0 0 0

% Boulder 5 10  - 0 0 10 0 10 0

% Cobble 70 80  - 85 20 40 60 50 80

% Gravel 10 0  - 10 40 25 20 30 10

% Sand 5 5  - 5 10 10 10 5 5

% Finer 10 5  - 0 50 15 10 5 5

1-25% 0 0 0 1 - 25 1 - 25 0 0 1 - 25

0 0
ferns/grass, shrubs, 

coniferous trees
0 1 -25 0 0 0 0

ferns/grass, coniferous trees
ferns/grass, 

coniferous trees
0 -

ferns/grass, shrubs, 
deciduous and coniferous 

trees

coniferous trees, 
ferns/grasses, shrubs, 

deciduous trees

ferns/grass, 
coniferous trees

ferns/grasses, deciduous and 
coniferous trees

ferns/grass, coniferous trees

2 2 3 2 3 3 3 3 2

unstable, substantial erosion moderate  - moderate stable, no erosion moderate moderate unstable, substantial erosion unstable, substantial erosion

clear, clear clear, clear  - clear, clear colourless, clear clear, clear clear colourless, clear clear, clear

 - 15.1 10 8.4 8.0 25  - 21.9 12.4

 - 11.5 8.0 8.1 6.0 21  - 13.8 11.4

 - 62  - 30 75 18  - 23.0 37.0

 -  -  -  -  - -  -  -  - 

 -  -  -  -  -  -  - 
Water sample collected 

downstream of kick location but 
before all sampling.

 - 

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ FRUS-03 RG_ FRUS-02 RG_ FRUS-01 RG_ GATE RG_ GHCKD RG_ GH-SCW3 RG_ GRCK RG_ GRDS RG_ HACKDS RG_ HACKUS

Fording Fording Fording Gate Creek Greenhills Creek Elk River Side Channel Grace Creek Grave Creek Harmer Creek Harmer Creek

07-Sep-19 07-Sep-19 07-Sep-19 16-Sep-19 09-Sep-19 12-Sep-19 12-Sep-19 04-Sep-19 08-Sep-19 10-Sep-19

656227 656292 656342 655654 653550 648365 654233 654069 656806 658176

5545225 5545277 5545277 5509261 5545676 5550212 5540730 5523394 5522104 5520993

1,510 - 1,512 1,154  -  - 1,476 1,221 1,328 -

DH, EH, MS DH, EH, MS DH, EH, MS MG, MW DS, BM MS, NZ DH, EH PS, AG DH, MG, PS PS, AG

 -  -  - 
Off Highway 3 

behind warehouse 
50

South of Hwy, park, walk 
in along creek

Park on round prairie 
road km 107.5 and 

follow Thompson creek 
into site

~113 of Fording Road turn 
E, take spur to tracks, cross 

tracks on foot and hike 
~800 m up road

- - -

Forest, Logging, Mining Forest, Mining
Forest, Logging, 

Mining
Forest, Mining Forest, Logging, Mining

Forest, Livestock, 
Logging, Mining

Forest, Logging, Mining Forest Forest, Logging, Mining Forest

FRO Mine Up Stream FRO Mine Up Stream
FRO Mine Up 

Stream
Settling pond, 

nearby highway
GHO, Logging, Highway  - Logging LCO Up Stream -

Mine (Line Creek) 
upstream

-

- 50 50 10 - 50 50 30 - 30

% Bedrock 0 0 0 0 0 0 0 0 0 0

% Boulder 10 20 10 50 0 0 10 10 10 0

% Cobble 40 40 50 50 90 5 50 50 40 25

% Gravel 25 20 30 0 5 5 20 30 30 50

% Sand 15 20 10 0 3 10 10 5 20 15

% Finer 10 0 0 0 2 80 10 5 0 10

1 - 25 1 - 25 1 - 25  - 1 - 25  - 76 - 100 1 - 25 1 - 25 1 - 25

0 0 0 0 0  - 0 1 - 25 0 1 - 25

coniferous trees, 
ferns/grasses, shrubs, 

deciduous trees

coniferous trees, 
ferns/grasses, shrubs, 

deciduous trees

coniferous trees, 
ferns/grasses, 

shrubs
0

coniferous trees, 
ferns/grasses, shrubs, 

deciduous trees

coniferous trees, 
ferns/grass, shrubs

deciduous trees, shrubs
deciduous trees, 

ferns/grass, shrubs

coniferous trees, 
ferns/grasses, shrubs, 

deciduous trees

ferns/grass, shrubs, 
deciduous and 

coniferous trees

2 2 2 ferns/grass 1  - 2 3 2 2

moderate moderate moderate stable, no erosion moderate moderate moderate stable, no erosion stable, no erosion stable, no erosion

clear, clear clear, clear clear, clear colourless, clear colourless, clear colourless, clear brown, clear colourless, clear brown, clear colourless, clear

22 19 20 3.9 3.5 flooded 2.7 11 6.5 9.0

20 18 19 3.2 3.0 flooded 2.0 11 5.8 5.0

22 33 40 40 18 flooded 8.0 22 10 34

- - - - - - -  -  -  - 

 -  -  - 

Difficult to find 
tissue, concretion 

level very high, very 
few free moving 

substrate.

 - 
Site moved from original 

coordinates to match 
habitat.

 -  -  -  - 

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ KICK RG_ LCUT RG_ LI8 RG_ LIDCOM RG_ LIDSL RG_ LILC3 RG_ LISP24 RG_ MI2

Kilmarnock Creek Line Creek Line Creek Line Creek Line Creek Line Creek Line Creek Michel Creek

05-Sep-19 05-Sep-19 11-Sep-19 12-Sep-19 10-Sep-19 07-Sep-19 05-Sep-19 10-Sep-19

652869 660113 655450 658183 659262 659898 659673 652685

5559856 5532141 5528950 5529815 5530538 5531781 5531169 5511668

- 1,442 1,286 1,385 - 1,438 1,422 1,123

PS, AG KB, SG KB, SG KB, SG  - KB, SG, KM KB, SG SW, PS

-
Drive upstream of AWTF. Station 
located just upstream of AWTF 

discharge weir

Drive towards gatehouse, 
road on right that leads to 

vehicle and foot bridge

Just off main mine access road, 
on upstream end of canyon

Access from chain up area on Line Creek 
main road

Drive to AWTF, the drive 
upstream

Drive to contingency ponds, follow to 
end of road. Site is downstream of 

contingency pond outlet

Park under bridge, walk 
trail to water 100 m 
upstream of bridge

Mining Mining Forest, Mining Forest, Mining Mining Mining Forest, Mining
Forest, Residential, 

Mining

-
Mining operations upstream. Site 

downstream of WLC input.
-

Upstream AWTF discharge, 
adjacent coal conveyor station just 

upstream bridge.

Upstream AWTF discharge. Adjacent road 
with side channel input downstream of 

K+S-5.

AWTF discharge upstream. 
Surrounding mine influence + 

WLC discharge.

Upstream mining influence. Site 
downstream of contingency pond.

Trailer park nearby

30 50 50 50 100 50 50 100

% Bedrock 0 0 0 5 0 0 0 0

% Boulder 5 5 25 20 45 15 5 0

% Cobble 70 50 50 30 30 55 40 80

% Gravel 25 30 20 35 20 25 50 15

% Sand 0 10 5 5 5 5 5 3

% Finer 0 5 0 5 0 0 0 2

0 1-25 26-50 1-25 0 0 0 1 - 25

0 0 0 0 0 0 0 0

none ferns/grasses
deciduous and coniferous 

trees
ferns/grasses, coniferous trees shrubs, coniferous trees ferns/grasses, shrubs

ferns/grasses, shrubs, coniferous 
trees

ferns/grass, shrubs, 
deciduous and 

coniferous trees

2 3 3 3 2 3 3 3

moderate stable, no erosion moderate stable, no erosion unstable, substantial erosion moderate unstable, substantial erosion moderate

colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear

13 8.58 12.4 9.91 13.42 5.60 18.7 100

7.0 6.43 10.7 8.83 12.1 4.73 12.4 30

- 42.0 18.0 47.0 12.5 31.0 44.0 -

 -  -  -  -  -  -  -  - 

 - 
Water sample collected on 4-Sep-
19 at 14:27 before site disturbed.

Water sample collected 
before K+S work at station.

Water sample collected before 
any sampling completed. Thick 

algae growth in places.

Water collected at K+S-1. Sediment 
replicate 4 taken in small side channel 

between K+S-4 and K+S-5. Side channel 
borders road at points. Sediment 5 

collected on 11-Sepp-19, including DUP at 
9:59. Two sediment duplicates collected at 

LIDSL.

Water sample collected at 
K+S-3 before any sampling.

Bank erosion along right upstream 
bank. Water samples collected before 

any other measures. Cobble/gravel 
mid bars present. Riparian mostly 

grasses with initial spruce growth. No 
mature spruce >10m from stream.

 - 

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ MI25 RG_ MI3 RG_ MI5 RG_ MICOMP RG_ MIDAG RG_ MIDBO RG_ MIDCO RG_ MIDER RG_ MIDGA RG_ MIUCO

Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek Michel Creek

04-Sep-19 10-Sep-19 05-Sep-19 11-Sep-19 10-Sep-19 16-Sep-19 09-Sep-19 13-Sep-19 16-Sep-19 04-Sep-19

668186 660032 659387 653958 665258 655194 667711 659535 655565 668134

5482838 5505022 5496818 5511031 5489417 5509803 5487625 5505189 5509332 5486767

1,568 1,218 1,318 - 1,440 1,146 1,467 1,213 1,149 1,500

SW, PS MG MW SW, PS SW, PS, CG SW, PS MG, MW SW, PS JW MG MW MG, MW SW, PS

-
Forest road access to 

creek, walk river bank to 
site

Park at bridge over 
creek

Park at bridge 
(downstream) near 
MICOMP-5 to walk 

downstream

Park at Grady Bridge 
on Corbin Road

Off of highway 3, near 
warehouse "50"

From Corbin Road Directly off HWY 3
Park behind warehouse "50" 

off of highway 3
Park on FSR, walk in

Forest Forest, Logging, Mining
Forest, Logging, 

Mining
Forest, Mining Forest, Logging

Forest, Commercial, 
Mining

Forest, Logging, Mining
Forest, Logging, Mining, 

Highway
Forest, Mining Forest, Logging, Mining

-
None, recreational 

fishing, highway/ roadway 
nearby

Mining, bridge/road 
upstream

Bridge and hydro lines 
upstream

Road Bridge upstream 
of sites 1 and 3

Nearby highway, gravel 
road back along this 

section of creek
-

Elkview operations ~5km 
downstream

North bank is manmade 
(boulders), outtake pond, 
highway/truck yard nearby

-

30 - 50 100 - 50 - 100 50 30

% Bedrock 0 0 0 0 0 0 5 0 0 0

% Boulder 0 30 2 5 10 20 5 20 20 10

% Cobble 40 70 85 80 80 40 60 60 40 75

% Gravel 40 0 10 10 5 20 20 15 20 8

% Sand 10 0 1 5 5 20 5 2.5 20 5

% Finer 10 0 2 <1 0 0 5 2.5 0 2

 1 - 25  - 1 - 25 0 1 - 25 1 - 25 1 - 25 0 1 - 25 1 - 25

0 0 0 0 0 0 0 0 0 0

coniferous trees, 
ferns/grass, shrubs

ferns/grass, shrubs, 
deciduous trees, 
coniferous trees

deciduous trees, 
coniferous trees, 

ferns/grass, shrubs

deciduous trees, shrubs, 
ferns/grass

coniferous trees, 
ferns/grass, shrubs, 

deciduous trees

ferns/grass, deciduous and 
coniferous trees

coniferous trees, 
ferns/grass, shrubs, 

deciduous trees

ferns/grass, shrubs, 
deciduous trees, 
coniferous trees

ferns/grass, deciduous and 
coniferous trees

coniferous trees, 
ferns/grass, shrubs, 

deciduous trees

2 2 2 2 2 2 3 2 2 2

moderate stable; no erosion - moderate moderate stable, no erosion moderate stable; no erosion stable, no erosion moderate

colourless, clear
light green, clear/clear, 

slightly coloured
colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear none, clear / v. clear colourless, clear colourless, clear

9.0 39.7 25 90 15 21.7 15 54.8 24.2 20

4.6 27.8 10 33 10.0 - 12.0 18.2 7.0 18.3 23.7 5.0

45 200 35 - 150 80.0 50 110 80.0 100

 -  -  -  -  -  -  -  -  -  - 

 -  - 
Sediment has lots of 

organics
Sediment duplicate with 

MICOMP-3 (split)

Duplicate collected with 
MIDAG-1_SE (split) 

sediment sandier in this 
area

Fair bit of scrap metal in 
reach assessed.

 -  - 
Downstream of Gate Creek, 

north bank is man-made.
 - 

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 

Canopy Coverage (%)

Macrophyte Coverage (%):

Streamside Vegetation
(most dominant first)

Periphyton Coverage

Bankfull-Wetted Depth (cm)

Gradient (%)

Comments

Wetted Width (m)

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Anthropogenic Influences

Length of Reach Assessed (m)

Bank Stability

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

S
u

b
st

ra
te

Mine-Exposed
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ MIULE RG_ MP1 RG_ SCDTC RG_ SCOUTDS RG_ SPDC RG_ THCK (GH_TC2) RG_ AGCK RG_ ALUSM RG_ HENUP RG_ DCEF-01

Michel Creek Fording Elk River Mainstream Fording Dry Creek Thompson Creek Andy Good Creek Alexander Creek Fording Dry Creek Trib

06-Sep-19 05-Sep-19 11-Sep-19 12-Sep-19 09-Sep-19 04-Sep-19 06-Sep-19 09-Sep-19 11-Sep-19 06-Sep-19

660502 651142 648222 652307 657793 648559 667555 663517 655762 658254

5493059 5562401 5549587 5558501 5542060 6550222 5488644 5502706 5567709 5541288

1,363 1,641  - 1,600 -  - 1,475 1,297 1,850 -

SW, PS MW, JV, AW MD, NZ MW, ED, JI DH, EH  - SW, PS MG MW MW, KD, ED DH, EH

Park at woodland bridge and 
walk upstream of rail bridge

To the right of 
main Coal Haul 

Road

Round prairie road to km 107; 
follow pink and orange flags thru 

cut block
Swift creek bridge

Dry Creek FSR 
Access, Teck Sign

Round Prairie Road, 
east side at 

Thompson Creek

Turn left onto small dirt road 
beside gas line before 

crossing AG creek on Corbin 
road

Off of Hwy 3 bridge 
downstream

Logging road via RAZ
Below bridge over Dry 
Creek at gate for head 

pond

Forest, Logging Mining Logging, Livestock, Mining Logging, Mining
Forest, Logging, 

Mining
Logging, Mining Forest, Logging

Forest, Logging, 
Mining

Forest Forest, Logging, Mining

- Mining, tailings pit  -  -
Line Creek Mine Use 
- manmade spillway

 - 
People driving across river, 

train bridge downstream
Highway Past logging

Line Creek Mine Up 
Stream

50 100 50 100 - 30 - 100 30 10

% Bedrock 0 0 0 0 0 0 0 0 0 0

% Boulder 15 20 0 0 50 0 5 10 20 30

% Cobble 75 60 30 80 50 40 70 70 60 30

% Gravel 10 0 10 15 0 0 25 20 15 20

% Sand 0 10 15 5 0 20 <1 0 5 20

% Finer 0 10 25 0 0 40 0 0 0 0

1- 25 0 0 0 0 26 - 50 1 - 25 1 - 25 1 - 25 26 - 50

0 26 - 50 0 0 0 0 0 1 - 25 0 0

coniferous trees, ferns/grass, 
shrubs

-
ferns/grass, shrubs, coniferous 

trees
- ferns/grasses

shrubs, deciduous 
and coniferous trees

coniferous trees, ferns/grass, 
shrubs, deciduous trees

coniferous trees, 
ferns/grass, shrubs

ferns/grass, shrubs, 
coniferous trees

shrubs, ferns/grasses, 
deciduous and coniferous 

trees

3 2 2 1 4 5 3 2 1 3

unstable, substantial erosion moderate unstable, substantial erosion moderate stable, no erosion stable, no erosion moderate moderate moderate moderate

colourless, clear clear colourless, clear clear, clear brown, clear colourless, clear colourless, clear light gray, clear clear brown, clear

50 17.6 7.0 7.9 2.4 3.8 18 8.75 5.13 2.2

12 14.4 4.5 6.5 1.8 1.7 17 6.25 4.30 1.8

- 32 2.5 49 8.0 210 30 37.5  - 12

 -  -  -  -  -  -  -  -  - -

Sediment duplicate (split) at 
MIULE-2

 -  -  - All blast rock  - 

Walked a ways upstream of 
all sites and no sediment to 

be found. Only small pockets 
of sand and gravel.

 -  -  - 

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 

Streamside Vegetation
(most dominant first)

Periphyton Coverage

Site Access Description

Surrounding Land Use

Anthropogenic Influences

Length of Reach Assessed (m)

Station ID

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Elevation

Samplers' Initials

Habitat Characteristics

Bankfull-Wetted Depth (cm)

Gradient (%)

Comments

Mine-Exposed

Bank Stability

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

S
u

b
st

ra
te

Canopy Coverage (%)

Macrophyte Coverage (%):

Reference
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Table G.3: Stream Habitat Samples Collected in September 2019   

RG_ DCEF-02 RG_ DCEF-03 RG_ FO26 RG_ SLINE RG_ LE1 RG_ LI24 RG_ ELUGH (GH_ER2) RG_ UCWER RG_ WWRL

Dry Creek Trib Dry Creek Trib Fording South Line Creek Leach Creek Line Creek Elk River Mainstem
Unnamed Elk River 

Tributary
Wigwam River

06-Sep-19 06-Sep-19 10-Sep-19 09-Sep-19 05-Sep-19 06-Sep-19 05-Sep-19 13-Sep-19 11-Sep-19

658245 658236 653054 661135 659632 662221 646534 646715 646174

5541288 5541285 5569617 5531366 5494112 5538429 5557508 5554528 5458857

1,686 1,696 1,800 1,493 1,347 1,658  - 999 -

DH, EH DH, EH MW, KD, ED KB, SG SW, PS KB, SG MS, BM, NZ KB, PS PS, AG

D/S side of bridge, 
immediately below 

bridge

Just beyond forestry 
gate for Head pond. 

Walk down road/ below 
bridge

Mine road north past 
Henretta Pit, ~300 m 

down ravine

Drive towards land farm on 
site. Park at second bridge, 

walk upstream

Park at bridge (Hayres) 
and walk in

Drive to mine LC_LC1 routine site. 
Continue u/s to clearing. Hike to site

Take Round Prairie Rd 
north, then turn left at 

Branch F Creek

Drive north of Elkford, site 
on right hand side 

(upstream) side of road
-

Forest, Logging, Mining Forest, Logging, Mining Forest Forest Forest Forest, Mining Forest, Logging, Mining Forest Forest

Mine Up Stream Mine Up Stream Past logging Bridge downstream. None
Mine access road downstream and 
adjacent mine activities (blasting).

 - 
No obvious influences, 

bridge downstream
-

10 10 100 50 50 50 100 30 100

% Bedrock 0 0 0 0 0 0 0 0 0

% Boulder 20 25 0 40 0 15 10 0 15

% Cobble 50 50 70 35 90 50 20 55 40

% Gravel 15 15 15 20 5 30 0 40 30

% Sand 15 10 7.5 5 3 5 30 5 10

% Finer 0 0 7.5 0 2 0 40 0 5

26 - 50 76 - 100 1 - 25 1 - 25 1 - 25 1 - 25  - 26 - 50 0

0 0 0 0 0 0  - 0 0

coniferous trees, 
ferns/grasses, shrubs

deciduous trees, 
shrubs, coniferous trees

ferns/grass, shrubs, 
coniferous trees

-
deciduous trees, 

ferns/grass, shrubs, 
coniferous trees

shrubs, coniferous trees shrubs
deciduous trees, coniferous 

trees

ferns/grass, shrubs, 
deciduous and 

coniferous trees

3 3 1 2 3 2 1 2 3

moderate man-made moderate stable, no erosion unstable, substantial erosion moderate unstable, substantial erosion stable, no erosion stable, no erosion moderate

brown, clear brown, clear clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear colourless, clear

2.3 2.6 5.4 14.8 40 6.49 200 10.8 40

2.1 2.2 3.8 9.24 12 3.81 19.4 3.40 30

10 14 22 39.0 35 39.0 20.0 49.0 50

- -  -  -  -  -  -  -  - 

Man made banks  - 

Braided channel, only 
samples furthest due to 

low flow/shallow in 
other two.

Water collected before 
sampling at K+S-1. Habitat 
assessed at K+S-2. Bank 

erosion evident throughout 
sampling area. Braided 

channel at assessed station.

 - 

Water collected at K+S-1 replicate 
location. Habitat assessed at K+S-3 
replicate location. Water collected 
before any other work completed. 
Bank erosion evident in K+S-2,3 

areas.

West side was very deep 
and difficult to sample 

due to high flow velocity.
 -  - 

Notes: Periphyton coverage scores are as follows:
1 - Rocks not slippery, no obvious colour (<0.5 mm thick)
2 - Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick)
3 - Rocks have noticeable slippery feel, patches of thicker green to brown algae (1 - 5 mm thick)
4 - Rocks are very slippery, numerous clumps (5 - 20 mm thick)
5 - Rocks mostly obscured by algae mat, may have long strands (>20 mm thick)

"-" indicates no data recorded. 

Waterbody

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Elevation

Samplers' Initials

Habitat Characteristics

Site Access Description

Surrounding Land Use

Anthropogenic Influences

Length of Reach Assessed (m)

S
u

b
st

ra
te

Gradient (%)

Comments

Station ID
Reference

Water Colour & Clarity

Channel Measurements

Bankfull Width (m)

Wetted Width (m)

Bankfull-Wetted Depth (cm)

Canopy Coverage (%)

Macrophyte Coverage (%):

Streamside Vegetation
(most dominant first)

Periphyton Coverage

Bank Stability
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Table G.4: In Situ Water Quality at Reference and Mine-exposed Sites, RAEMP, 2017   

Easting Northing

Reference Henretta Creek RG_HENUP 655873 5567711 15-Sep-17 4.24 11.01 84.7 197 325 8.92

Fording River RG_FO26 653039 556934 12-Sep-17 7.84 9.17 77.2 364 244 7.75

LC_DC1 656441 5544727 17-Sep-17 3.89 12.12 92.3 358 213 9.23

LC_DCDS 657716 5542198 17-Sep-17 7.57 10.25 85.8 374 250 8.84

Greenhills Creek
RG_GHCKD 
(GH_GH1)

 -  -  -  -  -  -  -  -  -

RG_FODHE 651310 5565419 15-Sep-17 7.91 10.15 85.9 366 542 8.75

RG_FOUNGD 650864 5563525 16-Sep-17 7.28 8.74 72.9 523 789 8.49

RG_FODNGD 650918 5563163 16-Sep-17 7.98 9.12 72.1 538 798 8.53

RG_MP1 651225 5562468 12-Sep-17 11.55 9.09 84.1 823 612 7.53

RG_FOUSH 650882 5560970 14-Sep-17 10.05 9.88 87.8 584 - 8.39

RG_FOUKI 651854 5559820 12-Sep-17 13.12 10.07 96.1 859 664 8.08

RG_FOBKS 652038 5558704 13-Sep-17 9.43 9.87 86.5 856 601 8.56

RG_FOBSC 652346 5558195 15-Sep-17 7.23 11.72 97.5 954 631 8.22

RG_FOBCP 652868 5551155 14-Sep-17 6.66 11.71 96.1 842 - 8.91

RG_FRCP1SW 653387 5556201 14-Sep-17 10.18 10.89 97.6 926 1,290 8.27

RG_FRUPO 653892 5555964 15-Sep-17 6.60 12.23 100.1 1,151 746 7.85

RG_FODPO 653897 5555076 13-Sep-17 7.05 10.47 86.8 716 - 8.46

RG_FO22 654829 5553616 14-Sep-17 7.22 12.12 108.0 1,082 715 7.91

RG_FOUEW 656360 5551888 13-Sep-17 7.15 10.81 89.7 663 - 8.49

LC_FRUS 656274 5545245 17-Sep-17 4.69 11.58 90.2 785 481 8.28

LC_FRB 655522 5543915 16-Sep-17 4.74 10.69 83.2 466 761 8.81

RG_FODGH 652942 5545635 12-Sep-17 7.81 12.85 108.3 759 510 7.74

Line Creek RG_LI24 662214 5538393 11-Sep-17 7.19 12.51 104.2 303 200 8.27

South Like Creek RG_SLINE 661106 5531373 9-Sep-17 7.49 8.81 73.7 364 243 8.25

Grace Creek LC_GRCK  -  -  -  -  -  -  -  -  -

RG_LCUT 660121 5532132 7-Sep-17 7.76 10.24 86.2 918 616 8.33

RG_LILC3 659931 5531848 9-Sep-17 8.81 12.69 109.7 856 591 7.80

RG_LISP23 659883 5531412 11-Sep-17 8.09 10.61 90.1 846 573 7.94

RG_LISP24 659710 5531221 11-Sep-17 10.09 10.38 92.5 882 630 7.96

RG_LIDSL 659256 5530529 10-Sep-17 9.85 9.67 85.6 867 616 7.99

RG_LIDCOM 658185 5529820 10-Sep-17 8.67 12.37 106.4 674 464 8.26

RG_LI8 655426 5528959 8-Sep-17 8.91 10.38 89.9 750 519 9.15

RG_FRUL 654547 5530171 13-Sep-17 11.83 10.77 99.8 716 535 8.09

RG_FO23 652965 5528974 13-Sep-17 7.40 13.69 114.1 725 481 7.94

Reference Elk River
RG_ELUGH 
(GH_ER2)

646555 5557502 10-Sep-17 6.68 9.71 80.0 273 177 7.89

GH_ERSC4 648092 5552589 8-Sep-17 8.21 10.51 89.2 285 193 7.46

GH_ER1A 648382 5551534 8-Sep-17 8.46 10.35 88.4 284 194 7.79

GH_ERSC5 648275 5550608 9-Sep-17 7.89 9.58 80.8 285 192 7.74

RG_GH_SCW1 648340 5550224 16-Sep-17 2.90 14.61 108.7 290 168 7.90

RG_GH_SCW2 648375 5550200 16-Sep-17 3.48 13.52 102.8 1,856 1,111 8.07

Elk River Side 
Channel

GH_ERSC2 648253 5549846 11-Sep-17 6.56 12.53 103.0 298 193 7.58

Elk River
RG_EL20 
(GH_ERC)

649176 5548526 11-Sep-17 5.84 12.90 103.3 310 196 7.71

Alexannder Creek RG_ALUSM 663494 5502715 16-Sep-17 3.56 12.36 93.3 289 171 8.11

Michel Creek RG_MI25 668266 5482795 14-Sep-17 4.45 12.66 98.0 298 181 7.63

Harmer Creek RG_HACKDS  -  -  -  -  -  -  -  -  -

Elk River RG_EL19 653192 5526517 13-Sep-17 9.25 13.34 116.1 426 298 7.93

Corbin Creek RG_CORCK 668563 5487395 14-Sep-17 8.00 12.56 106.6 1,805 1,219 7.77

RG_MIUCO 668203 5486653 14-Sep-17 5.96 13.99 112.4 311 198 8.03

RG_MIDCO 667757 5487611 14-Sep-17 7.78 13.25 111.7 1,339 898 7.98

RG_MI3 660066 5504889 16-Sep-17 7.61 12.11 101.5 461 307 8.35

RG_MI2 653547 5511156 13-Sep-17 12.22 9.81 91.8 640 484 8.25

RG_EL1 651657 5508511 17-Sep-17 6.27 12.24 99.1 450 289 8.29

RG_ELELKO 639419 5463274 15-Sep-17 6.83 14.44 118.6 439 286 7.94

RG_ELDFE 644755 5490993 15-Sep-17 6.02 14.98 120.5 447 285 8.11

RG_ELH93 633954 5449117 15-Sep-17 7.60 14.12 118.3 394 263 8.03

Note: "-" indicates no value. 

UTM
Station ID Sample Date

Temperature
(°C)

pH
Conductivity 

(μS/cm)

Specific 
Conductivity 

(μS/cm)

Dissolved 
Oxygen 

(%)

Dissolved 
Oxygen 
(mg/L)

Stream Name
Management 

Unit
Exposure 

Status

Dry Creek

Fording River

Mine-
exposed

1

Reference

Mine-
exposed

2
Line Creek

Fording River

Mine-
exposed

3

Elk River Side 
Channel

Elk River Side 
Channel Wetland

Reference

Mine-
exposed

4

5
Mine-

exposed

Michel Creek

Elk River



Table G.5: In-situ Water Quality at Reference and Mine-exposed Sites, RAEMP, 2018  

Reference

Henretta 
Creek

Fording 
River

Fish Pond 
Creek

Clode 
Creek

Kilmarnock 
Creek

Greenhills 
Creek

RG_HENUP RG_FO26 RG_FC1 RG_CLODE RG_KICK LC_DCDS LC_DC1 RG_GHCKD RG_FODHE RG_FOUNGD RG_FODNGD RG_MP1 RG_FOUSH RG_FOUKI

655771 653044 - -  -  -  -  - 651320 650870 650972 651143 650876 651859

5567710 5569552 - -  -  -  -  - 5565422 5563476 5563162 5562400 5560957 5559804

6-Sep-18 7-Sep-18 12-Sep-18 12-Sep-18 12-Sep-18 10-Sep-18 10-Sep-18 6-Sep-18 5-Sep-18 13-Sep-18 12-Sep-18 11-Sep-18 11-Sep-18 7-Sep-18

6.90 8.42 9.69 10.61 5.34 9.98 7.91 14.54 11.47 7.97 8.60 10.32 8.74 13.40

11.45 9.62 12.67 11.88 11.33 11.48 13.90 9.88 10.11 13.48 13.54 12.04 13.49 8.43

94.3 82.1 111.6 107.2 90.0 101.9 117.2 97.6 92.8 114.0 116.3 107.7 116.3 80.5

209 276 364 1,079 1,081 406 297 1,323 387 480 500 536 520 689

320 405 515 1,488 1,732 569 440 1,653 521 711 728 745 754 891

8.89 8.03 8.06 8.25 7.17 8.66 8.55 8.51 8.61 8.02 8.26 8.24 8.23 8.18

209.7 - - - - - - - 182.1 - - - - 193.6

4.48 7.39 - - - 10.22 7.87 - 11.95 8.26 8.83 10.08 9.35 13.35

12.54 9.78 - - - 11.30 13.65 - 10.11 12.79 13.29 12.52 13.50 8.68

97.0 81.5 - - - 100.8 115.0 - 93.7 108.9 114.7 111.4 118.0 83.2

199 271 - - - 40.8 297 - 522 484 502 534 526 699

326 409 - - - 569 41.0 - 392 711 727 747 750 892

8.88 8.02 - - - 8.69 8.52 - 7.38 8.06 8.24 8.24 8.29 7.84

200.2 308.1 - - - - - - 195.1 - - - - 148.9

4.75 5.94 - - - 10.42 17.19 - 11.95 8.77 9.26 9.50 9.76 12.70

12.29 11.31 - - - 11.30 14.12 - 9.85 11.91 12.47 11.90 13.24 8.53

95.6 90.8 - - - 101.3 117.1 - 91.6 102.8 108.8 104.5 116.8 180.6

198 261 - - - 413 281 - 392 491 508 523 533 679

321 410 - - - 573 426 - 522 712 729 743 751 887

9.07 8.02 - - - 8.73 8.42 - 9.16 8.08 8.2 8.14 8.32 8.06

220.7 310.2 - -  -  -  -  - 164.9 -  -  - - 157.2

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

 -  - - -  -  -  -  - - - -  - - -

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

-  - - - - - - - - - -  - - -

 -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Note: "-" indicates no data collected.

Mine-exposed

Dry Creek Fording RiverStream Name

Management Unit

Exposure Status

1

Dissolved Oxygen (mg/L)

Temperature (°C)

Dissolved Oxygen (mg/L)

ORP (mV)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

S
ta

ti
o

n
 2

Temperature (°C)

Station ID

S
ta

ti
o

n
 1

S
ta

ti
o

n
 5

ORP (mV)

ORP (mV)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Temperature (°C)

Dissolved Oxygen (%)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

S
ta

ti
o

n
 3

S
ta

ti
o

n
 4

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Easting

Northing

Sampling Date

ORP (mV)

pH

Conductivity (μS/cm)

Specific Conductivity (μS/cm)

Dissolved Oxygen (%)

Dissolved Oxygen (mg/L)
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Table G.5: In-situ Water Quality at Reference and Mine-exposed Sites, RAEMP, 2018  

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Dissolved Oxygen (mg/L)

Temperature (°C)

Dissolved Oxygen (mg/L)

ORP (mV)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

S
ta

ti
o

n
 2

Temperature (°C)

Station ID

S
ta

ti
o

n
 1

S
ta

ti
o

n
 5

ORP (mV)

ORP (mV)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Temperature (°C)

Dissolved Oxygen (%)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

S
ta

ti
o

n
 3

S
ta

ti
o

n
 4

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Easting

Northing

Sampling Date

ORP (mV)

pH

Conductivity (μS/cm)

Specific Conductivity (μS/cm)

Dissolved Oxygen (%)

Dissolved Oxygen (mg/L)

Line Creek
South Line 

Creek
Grace 
Creek

RG_FOBSC RG_FOBCP RG_FRCP1SW RG_FRUPO RG_FO22 RG_FOUEW LC_FRUS LC_FRB RG_FODGH RG_LI24 RG_SLINE LC_GRCK RG_LCUT RG_LILC3

652407 652920 - 653864 - 656365 - - - 662165 660901 654282 660113 659916

5558109 5556982 - 555860 - 5551890 - - - 5538411 5531552 5540739 5532141 5531825

10-Sep-18 9-Sep-18 - 9-Sep-18 8-Sep-18 6-Sep-18 9-Sep-18 9-Sep-18 8-Sep-18 12-Sep-18 11-Sep-18 9-Sep-18 10-Sep-18 10-Sep-18

9.87 11.03 - 8.10 8.95 8.10 7.62 6.88 8.10 4.68 4.77 4.94 5.73 5.62

11.17 13.01 - 12.15 9.86 10.24 13.49 14.37 10.94 12.85 11.65 10.52 11.97 11.56

99.0 118.7 - 103.7 85.4 86.9 113.2 118.3 92.5 99.5 90.9 82.6 96.0 91.3

597 1,177 - 674 710 657 498 481 466 212 218 238 874 681

840 1,604 - 995 1,024 970 746 735 691  -  - 386  -  - 

8.21 8.29 - 7.82 7.87 7.23 8.33 8.31 7.92 7.41 7.94 7.85 7.72 7.19

220.7 221.3 - 219.8 242.2 188.6 - - - - -  - - -

9.49 9.64 - 8.21 8.84 7.99 7.90 6.87 8.20 4.52 5.66 - - 5.95

10.78 13.78 - 13.41 9.60 9.23 14.17 14.28 10.50 14.35 9.55 - - 11.89

94.6 121.8 - 114.2 83.4 78.2 119.6 117.8 89.4 110.6 76.0 - - 96.2

345 1,137 - 689 706 606 502 481 474 209 223 - - 685

595 1,608 - 1,014 1,021 897 746 735 697 -  - - - -

8.15 8.37 - 7.77 7.89 7.50 8.34 8.29 7.30 8.01 7.95 - - 7.77

232 242.9 - 218.7 242.5 182.3 - - - - - - - -

8.81 8.81 - 8.59 8.60 6.35 8.00 7.26 8.94 4.81 5.31 - - 6.23

10.39 13.64 - 13.51 9.72 8.94 13.44 14.46 10.95 11.95 12.57 - - 11.75

89.6 118.2 - 116.1 83.5 72.4 113.7 120.2 94.9 95.0 99.0 - - 94.0

586 1,115 - 705 702 462 502 485 483 212 220 - - 690

849 1,613 - 1,027 1,023 714 744 734 696 -  - - - -

8.2 8.36 - 7.79 7.88 7.84 8.34 8.4 7.85 8 7.95 - - 7.86

226.8 234 - 179.3 230.5 192.3  -  -  - - -  -  - -

- 7.56 - - 8.42 - - - 9.03 - - - - -

- 14.44 - - 9.82 - - - 10.68 - - - - -

- 121.1 - - 84.1 - - - 92.6 - - - - -

- 1,083 - - 699 - - - 484 - - - - -

- 1,624 - - 1,023 - - - 696 - - - - -

- 8.36 - - 7.80 - - - 7.89 - - - - -

- 254.3 - - 231.7 -  -  - -  -  -  -  -  - 

- 7.34 - - 8.50 - - - 9.12 - - - - -

- 13.31 - - 9.72 - - - 10.55 - - - - -

- 111.1 - - 83.4 - - - 91.7 - - - - -

- 1,074 - - 700 - - - 485 - - - - -

- 1,620 - - 1,022 - - - 696 - - - - -

- 8.34 - - 7.70 - - - 7.36 - - - - -

 - 247.6  -  - 203.5  -  -  -  -  - -  -  -  - 

Reference

2

Mine-exposed

Line Creek

1

Mine-exposed

Fording River
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Table G.5: In-situ Water Quality at Reference and Mine-exposed Sites, RAEMP, 2018  

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Dissolved Oxygen (mg/L)

Temperature (°C)

Dissolved Oxygen (mg/L)

ORP (mV)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

S
ta

ti
o

n
 2

Temperature (°C)

Station ID

S
ta

ti
o

n
 1

S
ta

ti
o

n
 5

ORP (mV)

ORP (mV)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Temperature (°C)

Dissolved Oxygen (%)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

S
ta

ti
o

n
 3

S
ta

ti
o

n
 4

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Easting

Northing

Sampling Date

ORP (mV)

pH

Conductivity (μS/cm)

Specific Conductivity (μS/cm)

Dissolved Oxygen (%)

Dissolved Oxygen (mg/L)

Unnamed 
Tributary

Elk River
Elk River Side 

Channel Wetland

RG_LISP24 RG_LIDCOM RG_LIDSL RG_FRUL RG_FO23 RG_UCWER RG_ELUGH GH_ERSC4 GH_ER1A GH_ERSC5 RG_GH-SCW3 GH_ERSC2 RG_SCDTC

659674 658183 659262 - 659869  - -  -  -  -  - -  - 

5531168 5529815 5530513 - 5531744  - -  -  -  -  - -  - 

13-Sep-18 7-Sep-18 5-Sep-18 - 10-Sep-18 7-Sep-18 11-Sep-18 9-Sep-18 9-Sep-18 8-Sep-18 7-Sep-18 - 6-Sep-18

6.13 7.44 9.28 - 6.23 5.60 8.60 8.90 9.90 9.10 12.10 - 11.80

12.88 11.68 11.54 - 11.75 11.35 10.24 9.92 9.99 9.83 9.75 - 8.57

102.8 97.8 101.1 - 94.0 106.1 104.0 100.3 103.7 99.6 106.0 - 92.8

557 526 599 - 690 222 279 292 292 292 560 - 611

 -  -  - -  - 352 191 203 208 203 423 - 457

8.21 792.00 8.08 - 7.86 7.30 7.80 7.29 7.31 7.30 7.39 - 7.29

- 7.62 - - -  - - - - - - -  - 

- - 6.26 - 6.13 5.10 8.80 9.50 8.60 9.30  - -  - 

- - 8.65 - 12.88 11.38 10.30 9.81 8.78 9.66  - -  - 

- - 70.1 - 102.8 104.6 104.8 100.8 87.8 97.0  - -  - 

- - 549 - 557 219 280 206 293 295  - -  - 

- - - -  - 254 194 292 201 206  - -  - 

- - 8.11 - 8.21 7.28 7.80 7.30 7.31 7.29  - -  - 

-  - - - - - - - -  -  - - -

- - 8.83 - 6.23 5.20 8.90 10.10 8.60 9.30  - -  - 

- - 11.15 - 11.75 10.94 10.11 9.63 10.40 9.81  - -  - 

- - 96.6 - 94.0 100.6 102.9 100.3 100.4 99.7  - -  - 

- - 590 - 690 219 280 292 293 292  - -  - 

- - - -  - 353 194 209 201 205  - -  - 

- - 7.91 - 7.86 7.28 7.8 7.3 7.31 7.32  - -  - 

 -  - - - -  - -  -  -  -  - -  - 

- - 5.36 - 6.13 -  -  -  -  -  - -  - 

- - 12.92 - 12.88 -  -  -  -  -  - -  - 

- - 102.3 - 102.8 -  -  -  -  -  - -  - 

- - 544 - 557 -  -  -  -  -  - -  - 

- - - -  - -  -  -  -  -  - -  - 

- - 7.46 - 8.21 -  -  -  -  -  - -  - 

 -  - - - -  - -  - -  -  - -  - 

- - 5.53 - 6.13 -  -  -  -  -  - -  - 

- - 10.59 - 12.88 -  -  -  -  -  - -  - 

- - 84.4 - 102.8 -  -  -  -  -  - -  - 

- - 548 - 557 -  -  -  -  -  - -  - 

- - - -  - -  -  -  -  -  - -  - 

- - 7.77 - 8.21 -  -  -  -  -  - -  - 

 -  - - - - -  -  -  -  -  - - -

Elk River Side Channel Elk River Side Channel

3

Mine-exposedReference

2

Mine-exposed

Line Creek Fording River
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Table G.5: In-situ Water Quality at Reference and Mine-exposed Sites, RAEMP, 2018  

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Dissolved Oxygen (mg/L)

Temperature (°C)

Dissolved Oxygen (mg/L)

ORP (mV)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

S
ta

ti
o

n
 2

Temperature (°C)

Station ID

S
ta

ti
o

n
 1

S
ta

ti
o

n
 5

ORP (mV)

ORP (mV)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Temperature (°C)

Dissolved Oxygen (%)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

S
ta

ti
o

n
 3

S
ta

ti
o

n
 4

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Easting

Northing

Sampling Date

ORP (mV)

pH

Conductivity (μS/cm)

Specific Conductivity (μS/cm)

Dissolved Oxygen (%)

Dissolved Oxygen (mg/L)

Thompson 
Creek

Andy Good 
Creek

Alexander 
Creek

Leach Creek
Michel 
Creek

Grave 
Creek

Balmer 
Creek

Elk River Corbin Creek
Erickson 

Creek

RG_THCK RG_EL20 RG_ELUEL RG_AGCK RG_ALUSM RG_LE1 RG_MI25 RG_HACKUS RG_HACKDS RG_GRDS RG_BACK RG_EL19 RG_CORCK RG_ERCK

 - - - - -  -  -  -  -  - - - - -

 - - - - -  -  -  -  -  - - - - -

9-Sep-18 11-Sep-18 5-Sep-18 9-Sep-18 7-Sep-18 13-Sep-18 10-Sep-18 9-Sep-18 9-Sep-18 12-Sep-18 12-Sep-18 12-Sep-18 8-Sep-18 6-Sep-18

13.60 7.50 11.10 6.54 7.30 9.60 7.10 8.04 8.07 7.30 7.20 7.00 11.22 6.86

8.41 9.90 11.43 10.56 10.72 9.69 10.83 11.25 10.87 10.45 10.46 10.37 8.94 11.47

95.9 96.5 120.5 86.1 89.0 100.0 89.5 95.3 92.2 100.5 100.3 98.9 82.0 94.5

1,869 309 229 167 207 138 - 452 428 395 267 285 1,260 1,065

1,463 205 312 258 313 196 189 669 632 596 404 434 1,711 1,629

8.56 7.56 7.94 8.06 8.23 7.40 8.08 7.67 8.05 8.11 8.04 7.81 8.00 7.78

 - - - - - - - - - 166 52.8 - - -

 - 7.70 11.00 6.88 8.80  - 7.50 - 8.22 - - 7.10 11.27 -

 - 9.60 11.40 10.42 10.22 - 11.41 - 10.70 - - 10.56 9.03 -

 - 94.3 119.5 85.7 88.0 - 95.1 - 90.9 - - 100.8 82.8 -

 - 309 227 167 216 - - - 430 - - 286 1,262 -

 - 207 311 255 313 - 192 - 633 - - 435 1,711 -

 - 7.54 7.93 8.01 8.25 - 8.13 - 8.08 - - 7.82 8.18 -

- - - - - - - - - - - 173.9 - -

 - 7.80 11.50 7.94 10.16 - 7.30 - 8.89 - - 7.30 11.55 -

 - 9.49 10.86 10.48 10.12 - 11.53 - 10.68 - - 10.33 9.16 -

 - 93.7 116.9 88.4 90.1 - 96.0 - 91.7 - - 99.2 84.6 -

 - 309 232 172 222 - - - 437 - - 287 1,268 -

 - 207 312 256 309 - 190 - 632 - - 434 1,707 -

 - 7.51 7.94 7.96 8.01 - 8.12 - 8.06 - - 7.85 8.25 -

 - - - - - -  -  -  -  - - - - -

 - 8.00 11.30 - - - - - 9.04 - - 7.20 - -

 - 9.26 11.19 - - - - - 10.88 - - 10.63 - -

 - 92.2 119.2 - - - - - 94.4 - - 101.7 - -

 - 310 230 - - - - - 439 - - 287 - -

 - 209 312 - - - - - 632 - - 435 - -

 - 7.51 7.95 - - - - - 8.14 - - 7.84 - -

 - - - - - -  -  -  -  - - - - -

 - 8.10 10.90 - -  - - - 8.87 - - 7.33 - -

 - 9.61 11.44 - - - - - 10.68 - - 10.33 - -

 - 95.2 119.6 - - - - - 92.1 - - 99.4 - -

 - 309 228 - - - - - 437 - - 288 - -

 - 206 312 - - - - - 632 - - 434 - -

 - 7.50 7.94 - - - - - 8.13 - - 7.85 - -

-  -  -  -  - -  -  -  -  -  -  -  -  - 

Reference Mine-exposed

4

Harmer CreekElk River

3

Mine-exposed
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Table G.5: In-situ Water Quality at Reference and Mine-exposed Sites, RAEMP, 2018  

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Dissolved Oxygen (mg/L)

Temperature (°C)

Dissolved Oxygen (mg/L)

ORP (mV)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

S
ta

ti
o

n
 2

Temperature (°C)

Station ID

S
ta

ti
o

n
 1

S
ta

ti
o

n
 5

ORP (mV)

ORP (mV)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Temperature (°C)

Dissolved Oxygen (%)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

S
ta

ti
o

n
 3

S
ta

ti
o

n
 4

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Easting

Northing

Sampling Date

ORP (mV)

pH

Conductivity (μS/cm)

Specific Conductivity (μS/cm)

Dissolved Oxygen (%)

Dissolved Oxygen (mg/L)

Reference

Gate Creek
Bodie 
Creek

Wigwam 
River

RG_GATE RG_BOCK RG_MIUCO RG_MIDCO RG_MIDAG RG_MIULE RG_MI5 RG_MIDER RG_MIDGA RG_MIDBO RG_MICOMP RG_MI2 RG_WWRL RG_EL1 RG_ELDFE

 - -  -  -  -  -  -  -  -  -  -  -  - - -

 - -  -  -  -  -  -  -  -  -  -  -  - - -

6-Sep-18 6-Sep-18 10-Sep-18 9-Sep-18 8-Sep-18 11-Sep-18 11-Sep-18 7-Sep-18 7-Sep-18 12-Sep-18 12-Sep-18 8-Sep-18 13-Sep-18 8-Sep-18 5-Sep-18

10.31 11.79 9.30 12.30 9.40 10.50 8.00 7.96 12.36 9.50 7.90 13.79 7.20 9.57 13.51

10.63 9.05 11.62 11.65 11.69 11.04 12.82 10.44 9.73 11.56 11.93 10.31 10.86 13.02 12.49

95.4 83.9 101.2 109.3 102.5 99.3 108.3 88.2 91.2 101.2 100.5 99.8 100.6 114.3 120.0

1,269 1,248 - - - - - 298 817 - - 530 143 337 365

1,764 1,670 209 939 572 494 370 442 1,078 457 445 675 217 478 468

8.10 7.72 8.48 8.42 8.26 8.41 8.24 8.25 8.41 8.59 8.46 8.49 698.00 8.28 8.32

 - - - - - - - - - - - -  - - -

- - 9.30 11.40 9.10 9.80 8.00 - - - 8.00 - 7.30 10.03 -

- - 11.46 11.84 11.93 11.55 12.00 - - - 12.19 - 10.93 12.73 -

- - 100.1 109.0 103.7 102.1 101.6 - - - 103.2 - 101.5 112.9 -

- - - - - - - - - - - - 150 341 -

- - 210 921 566 485 371 - - - 452 - 226 477 -

- - 8.43 8.40 8.16 8.38 8.28 - - - 8.48 - 7.15 8.31 -

- - - - - - - - - - - - - - -

- - 9.40 10.40 9.70 9.60 8.10 - - - 8.20 - 7.60 10.48 -

- - 11.42 11.67 11.74 11.73 12.09 - - - 12.20 - 10.88 13.50 -

- - 99.8 105.0 103.7 103.2 102.2 - - - 103.8 - 101.8 120.9 -

- - - - - - - - - - - - 156 344 -

- - 210 902 576 483 372 - - - 451 - 233 476 -

- - 8.4 8.33 8.3 8.39 8.35 - - - 8.5 - 7.4 8.46 -

- -  -  -  -  -  -  -  -  -  -  -  - - -

- -  - 13.30 -  - -  -  - - 8.80 - - 12.09 -

- -  - 11.42 -  - -  -  - - 11.79 - - 12.00 -

- -  - 109.3 -  - -  -  - - 101.6 - - 111.8 -

- -  - - -  - -  -  - - - - - 358 -

- -  - 956 -  - -  -  - - 457 - - 476 -

- -  - 8.45 -  - -  -  - - 8.52 - - 8.36 -

 - -  -  -  -  -  -  -  -  -  -  -  - - -

- -  - 13.30 -  - -  -  - - 8.80 - - 11.49 -

- -  - 11.16 -  - -  -  - - 11.23 - - 12.27 -

- -  - 107.0 -  - -  -  - - 97.0 - - 112.5 -

- -  - - -  - -  -  - - - - - 353 -

- -  - 953 -  - -  -  - - 464 - - 475 -

- -  - 8.42 -  - -  -  - - 8.46 - - 8.44 -

-  -  -  -  -  -  -  -  -  -  -  - -  -  - 

5

Mine-exposed

Elk RiverMichel Creek

Mine-exposed

4
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Table G.5: In-situ Water Quality at Reference and Mine-exposed Sites, RAEMP, 2018  

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Dissolved Oxygen (mg/L)

Temperature (°C)

Dissolved Oxygen (mg/L)

ORP (mV)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

S
ta

ti
o

n
 2

Temperature (°C)

Station ID

S
ta

ti
o

n
 1

S
ta

ti
o

n
 5

ORP (mV)

ORP (mV)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

Temperature (°C)

Dissolved Oxygen (%)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

S
ta

ti
o

n
 3

S
ta

ti
o

n
 4

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Easting

Northing

Sampling Date

ORP (mV)

pH

Conductivity (μS/cm)

Specific Conductivity (μS/cm)

Dissolved Oxygen (%)

Dissolved Oxygen (mg/L)

RG_ELELKO RG_ELH93 RG_FOBKS RG_FODPO RG_SMCK

- - 652074 653935  - 

- - 5558652 5555085  - 

7-Sep-18 6-Sep-18 8-Sep-18 13-Sep-18 12-Sep-18

11.74 11.97 10.89 7.00 13.60

11.97 12.71 9.07 12.94 7.68

110.6 117.8 82.6 106.9 85.5

346 311 546 722 369

464 413 747 1,100 472

8.22 8.37 8.15 7.84 7.92

- - 198.6 - 158.1

11.77 12.41 9.79 6.89 -

11.99 12.44 9.12 13.93 -

110.9 116.5 80.6 114.9 -

346 313 532 719 -

463 412 750 1,099 -

8.22 8.45 8.25 7.82 -

- - 221.5 - -

11.55 13.86 8.68 6.88 -

11.75 11.68 10.28 12.86 -

108.1 113.2 88.8 106.3 -

345 325 514 718 -

464 413 747 1,098 -

8.22 8.4 8.1 7.8 -

- - 243.9 -  - 

13.18 - - - -

11.67 - - - -

111.3 - - - -

359 - - - -

464 - - - -

8.18 - - - -

- - - -  - 

14.24 - - - -

11.35 - - - -

110.8 - - - -

368 - - - -

463 - - - -

8.28 - - - -

 -  -  -  - -

5

Elk River

Mine-exposed
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Table G.6: In-situ Water Quality Measures at Reference and Mine-Exposed Areas, RAEMP, 2019  

Henretta 
Creek

Dry Creek
Fording 

River
Fish Pond 

Creek
Clode 
Creek

Kilmarnock 
Creek

Greenhills 
Creek

RG_HENUP LC_DCEF RG_FO26 RG_FC1 RG_CLODE RG_KICK LC_DC3 LC_SPDC LC_DCDS LC_DC4 LC_DC2 LC_DC1 RG_GHCKD RG_FODHE RG_FOUCL

655762 658254 653054 650917 650814 652869 654303 657793 657737 657159 657414 656480 653550 651409 650787

5567709 5541288 5569617 5564698 5564245 5559856 5540860 5542060 5542082 5543336 5542557 5544688 5545676 5565491 5564445

11-Sep-19 6-Sep-19 10-Sep-19 5-Sep-19 5-Sep-19 5-Sep-19 5-Sep-19 9-Sep-19 9-Sep-19 10-Sep-19 10-Sep-19 11-Sep-19 9-Sep-19 10-Sep-19 12-Sep-19

Temperature (°C) - 3.90 6.90 8.72 13.44 4.59 6.90 11.50 10.20 6.90 8.80 6.70 14.24 8.10 5.92

Dissolved Oxygen (mg/L) - 9.84 10.60 10.62 9.85 13.39 10.13 9.07 9.46 10.46 10.41 11.45 9.96 10.70 13.77

Dissolved Oxygen (%) - 91.0 87.0 91.8 95.3 104.0 101.3 101.5 102.7 103.7 108.2 112.1 97.6 91.0 110.6

Specific Conductivity (μS/cm) - 173 213 289 1,165 856 519 529 457 341 429 329 1,267 296 302

Conductivity (μS/cm) - 289 325 420 1,492 1,402 794 713 637 521 622 506 1,595 438 475

pH - 7.98 8.13 7.95 8.00 6.84 8.51 8.94 8.90 8.36 8.60 8.81 9.01 8.25 7.57

ORP (mV) -  - 221.5 -  -  -  -  -  -  -  -  - - 227.2 -

Temperature (°C) - 3.90 6.60 - - - 6.00 - - - - - - 8.10 5.43

Dissolved Oxygen (mg/L) - 10.50 10.80 - - - 10.65 - - - - - - 11.00 13.74

Dissolved Oxygen (%) - 97.1 88.0 - - - 104.3 - - - - - - 93.0 109.0

Specific Conductivity (μS/cm) - 174 195 - - - 506 - - - - - - 438 298

Conductivity (μS/cm) - 291 300 - - - 793 - - - - - - 297 476

pH - 8.07 8.14 - - - 8.52 - - - - - - 8.25 758.00

ORP (mV) -  - 215.3 - - -  - - - - - - - 224 -

Temperature (°C) - 3.9 6.2 - - - 4.3 - - - - - - 8.2 5.17

Dissolved Oxygen (mg/L) - 10.43 10.8 - - - 10.76 - - - - - - 10.8 13.79

Dissolved Oxygen (%) - 96.5 88 - - - 100.7 - - - - - - 92 108.7

Specific Conductivity (μS/cm) - 173.4 209.3 - - - 481.1 - - - - - - 438.2 296

Conductivity (μS/cm) - 290.7 326.5 - - - 795.5 - - - - - - 297 477

pH - 8.08 7.97 - - - 8.46 - - - - - - 8.25 7.53

ORP (mV) - - 215.7 - - -  -  - - - - - - 219.8 15.4

Temperature (°C) - -  - - - - - - - - - - -  -  - 

Dissolved Oxygen (mg/L) - -  - - - - - - - - - - -  -  - 

Dissolved Oxygen (%) - -  - - - - - - - - - - -  -  - 

Specific Conductivity (μS/cm) - -  - - - - - - - - - - -  -  - 

Conductivity (μS/cm) - -  - - - - - - - - - - -  -  - 

pH - -  - - - - - - - - - - -  -  - 

ORP (mV) - -  - - - - - - - - - - -  -  - 

Temperature (°C) - -  - - - - - - - - - - -  -  - 

Dissolved Oxygen (mg/L) - -  - - - - - - - - - - -  -  - 

Dissolved Oxygen (%) - -  - - - - - - - - - - -  -  - 

Specific Conductivity (μS/cm) - -  - - - - - - - - - - -  -  - 

Conductivity (μS/cm) - -  - - - - - - - - - - -  -  - 

pH - -  - - - - - - - - - - -  -  - 

ORP (mV) - -  - - - - - - - - - - -  -  - 

Note: "-" indicates no data collected.

Stream Name

Reference Mine-exposed

1

Dry Creek Fording River

Management Unit

Exposure Status

Station ID

S
ta

tio
n 

5
S

ta
tio

n 
4

S
ta

tio
n 

3

Easting

Northing

Sampling Date

S
ta

tio
n 

1
S

ta
tio

n 
2
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Table G.6: In-situ Water Quality Measures at Reference and Mine-Exposed Areas, RAEMP, 2019  

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Station ID

S
ta

tio
n 

5
S

ta
tio

n 
4

S
ta

tio
n 

3

Easting

Northing

Sampling Date

S
ta

tio
n 

1
S

ta
tio

n 
2

RG_FOUNGD RG_FODNGD RG_MP1 RG_FOUSH RG_FOUKI RG_FOBKS RG_SCOUTDS RG_FOBSC RG_FOBCP RG_FRCP1SW RG_FRUPO RG_FODPO RG_FO22 RG_FOUEW

650868 650983 651141 650875 651855 652061 652307 652362 652885 653302 653887 653863 654762 656357

5563472 5563167 5562401 5561055 5559811 5558648 5558501 5558165 5557143 5556257 5555873 5555059 5553651 5551876

12-Sep-19 12-Sep-19 5-Sep-19 9-Sep-19 5-Sep-19 10-Sep-19 12-Sep-19 13-Sep-19 6-Sep-19 13-Sep-19 7-Sep-19 7-Sep-19 16-Sep-19 4-Sep-19

9.38 7.59 8.20 9.70 12.70 9.50 10.77 9.44 10.50 8.38 8.50 9.10 7.05 9.30

10.62 10.64 9.44 9.50 8.61 9.20 12.65 12.44 9.26 13.57 9.54 9.49 14.05 9.31

92.8 89.2 96.6 85.0 97.6 80.0 114.4 108.2 99.5 115.8 98.0 99.1 116.3 97.5

401 406 48.2 474 568 496 660 533 656 534 705 725 605 670

572 608 710 669 740 704 481 758 9.07 783 1,030 1,041 920 937

- - 8.21 8.10 8.51 8.13 8.30 8.31 8.50 8.24 8.10 8.07 7.56 8.40

- -  - 270.9 436.5 - 85.3 113 357 111.7 378.5 369.7 70.1 442.5

9.55 7.82 8.70 9.70 13.30 9.30 10.56 9.23 11.20 6.82 7.60 9.30 6.95 8.90

10.58 11.10 9.48 9.50 8.35 9.20 12.69 12.28 8.94 13.62 9.63 9.55 14.12 9.02

93.0 93.7 98.5 84.0 95.0 81.0 114.0 107.2 98.2 112.2 97.0 100.1 116.5 93.7

403 595 488 473 576 494 471 534 667 513 686 722 603 651

572 400 707 667 745 705 650 763 907 786 1,028 1,032 920 939

- - 8.33 8.10 8.49 8.11 8.47 8.14 8.53 8.08 8.19 8.06 7.43 8.36

- - 460.6 263.7 395.3 206.2 83 118.5 351.8 75.9 375.3 373 40.7 431.5

9.65 8.4 9.50 9.8 14 9.1 9.49 8.45 11.6 6.35 7.10 9.2 6.36 8.4

10.27 11.06 9.22 9.8 8.54 8.9 12.76 11.86 8.99 13.90 9.37 9.6 14.45 9.55

90.5 84.7 97.7 87 99.8 77.1 111.9 101.3 99.4 113.4 92.8 100.5 117.7 97.9

404 405 497 473 596 492.8 468 523 683 507 678 727 595 649

571 592 703 667.3 753 709.6 665 764 918 788 1,029 1041 924 948

- - 8.34 8.09 8.49 8.02 8.02 8.20 8.51 7.99 8.11 8.05 7.59 8.29

7.59 - 465.7 259.8 - 232.3 108.4 84.4 351.5 131.9 360.8 374.8 55.5 303.3

 -  - -  -  -  - -  -  -  -  -  - 5.93  - 

 -  - -  -  -  - -  -  -  -  -  - 14.52  - 

 -  - -  -  -  - -  -  -  -  -  - 116.9  - 

 -  - -  -  -  - -  -  -  -  -  - 587  - 

 -  - -  -  -  - -  -  -  -  -  - 924  - 

 -  - -  -  -  - -  -  -  -  -  - 7.6  - 

 -  - -  -  -  - -  -  -  -  -  - 62.2  - 

 -  - -  -  -  - -  -  -  -  -  - 5.34  - 

 -  - -  -  -  - -  -  -  -  -  - 13.99  - 

 -  - -  -  -  - -  -  -  -  -  - 111  - 

 -  - -  -  -  - -  -  -  -  -  - 579  - 

 -  - -  -  -  - -  -  -  -  -  - 925  - 

 -  - -  -  -  - -  -  -  -  -  - 7.33  - 

 -  - -  -  -  - -  -  -  -  -  - 73.5  - 

Fording River

Mine-exposed

1
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Table G.6: In-situ Water Quality Measures at Reference and Mine-Exposed Areas, RAEMP, 2019  

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Station ID

S
ta

tio
n 

5
S

ta
tio

n 
4

S
ta

tio
n 

3

Easting

Northing

Sampling Date

S
ta

tio
n 

1
S

ta
tio

n 
2

3

Reference

Line Creek
South Line 

Creek
Grace 
Greek

Unnamed 
Tributary

LC-FRUS LC_FRB RG_FODGH RG_LI24 RG_SLINE LC_GRCK RG_LCUT RG_LILC3 RG_LISP24 RG_LIDSL RG_LIDCOM RG_LI8 RG_FRUL RG_FO23 RG_UCWER

656342 655517 652793 662165 661071 654233 660113 659869 659673 659262 658183 655450 654529 652769 646715

5545277 554317 5545526 5538411 5531404 5540730 5532143 5531744 5531169 5530538 5529815 5528950 5530163 5528294 5554528

7-Sep-19 11-Sep-19 15-Sep-19 6-Sep-16 9-Sep-19 12-Sep-19 4-Sep-16 7-Sep-19 5-Sep-19 10-Sep-19 12-Sep-19 11-Sep-19 12-Sep-19 8-Sep-19 13-Sep-19

7.40 7.60 7.00 5.00 5.60 5.30 7.20 7.00 9.00 6.80 5.90 7.10 10.80 8.80 6.40

10.15 11.68 9.50 12.32 10.28 11.10 12.12 10.42 11.93 10.34 10.71 11.06 10.70 10.74 11.39

100.7 116.3 78.0 116.6 98.2 104.3 119.1 101.5 121.4 100.2 100.3 105.8 111.7 107.3 108.9

528 517 467 324 338 264 1,011 909 720 731 640 631 651 662 209

795 774 713  -  - 424  -  -  -  -  -  - 474  - 325

8.50 8.62 7.78 7.96 7.94 8.64 7.26 7.81 8.35 7.95 8.03 8.26 7.92 7.99 7.87

-  -  - - -  - - - - - - - - -  - 

6.80 - 7.00 5.30 5.80 - - 8.00  - 7.10 - 7.90 - 9.20 6.40

10.12 - 9.50 12.17 10.68 - - 10.24 - 10.31 - 10.91 - 10.47 10.89

98.8 - 78.0 116.2 102.5 - - 102.8 - 100.5 - 106.7 - 105.7 103.9

516 - 467 323 337 - - 900 - 745 - 627 - 661 210

791 - 712  - - - -  - -  -  -  - -  - 325

8.41 - 8.02 8.07 7.96 - - 7.73 - 7.99 - 8.24 - 8.10 7.91

- -  - - - - - - - - - - - -  - 

8.80 - 7.2 5.40 5.80 - - 8.90  - 7.70 - 8.60 - 10.3 6.30

10.08 - 9.9 12.12 10.30 - - 10.25 - 10.24 - 10.32 - 10.39 10.95

103.5 - 82 116.4 98.5 - - 104.8 - 101.4 - 102.6 - 107.8 104.1

547 - 316.2 322 335 - - 904 - 741 - 627 - 660.4 209

793 - 484  - - - -  - -  - -  - -  - 325

8.51 - 8.13 8.00 7.98 - - 7.50 - 8.11 - 8.26 - 8.10 7.92

- -  - - - - - - - - - - - - -

- - 7.5 - - - -  -  - 7.6 - - - 10.9 -

- - 9.9 - - - - - - 10.32 - - - 9.92 -

- - 82 - - - - - - 101.8 - - - 104.4 -

- - 473 - - - - - - 734 - - - 658 -

- - 711 - - - - - - - - - -  - -

- - 8.21 - - - - - - 8.08 - - - 8.11 -

- -  - - - - - - - - - - - - -

- - 7.70 - - - -  -  - 6.20 - - - 11.00 -

- - 10.00 - - - - - - 11.16 - - - 9.76 -

- - 84 - - - - - - 105.9 - - - 102.9 -

- - 475.7 - - - - - - 705 - - - 656.4 -

- - 710 - - - - - - - - - -  - -

- - 8.33 - - - - - - 8.07 - - - 8.05 -

- -  - - - - - - - - - - - - -

2

Reference Mine-exposed

Line Creek Fording River

1

Mine-exposed

Fording River
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Table G.6: In-situ Water Quality Measures at Reference and Mine-Exposed Areas, RAEMP, 2019  

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Station ID

S
ta

tio
n 

5
S

ta
tio

n 
4

S
ta

tio
n 

3

Easting

Northing

Sampling Date

S
ta

tio
n 

1
S

ta
tio

n 
2

Reference

Elk River
Elk River Side 

Channel Wetland
Thompson 

Creek
Andy Good 

Creek
Alexander 

Creek
Leach 
Creek

Michel 
Creek

Harmer Creek

RG_ELUGH GH_ERSC4 GH_ER1A RG_ERSC5 RG_GH-SCW3 GH_ERSC2 RG_SCDTC RG_THCK RG_EL20 RG_ELUEL RG_AGCK RG_ALUSM RG_LE1 RG_MI25 RG_HACKUS

646534 648041 648391 648265 648365  - 648222 648559 649131  - 667555 663517 659632 668186 658176

5557508 5552486 5551410 5550658 5550212  - 5549576 5550222 5548540  - 5488644 5502706 5494112 5482838 5520993

5-Sep-19 10-Sep-19 11-Sep-19 8-Sep-19 12-Sep-19 12-Sep-19 11-Sep-19 4-Sep-19 8-Sep-19 6-Sep-19 6-Sep-19 9-Sep-19 5-Sep-19 4-Sep-19 10-Sep-19

8.47 8.51 9.46 8.75 -  - 8.83 15.78 8.90 9.35 6.90 7.75 12.90 8.60 6.41

11.52 - - 11.58 -  -  - 8.11 9.84 9.87 10.95 - 9.88 8.94 10.78

98.4 - - 99.4 -  -  - 82.2 99.2 85.7 106.7 - 108.9 92.3 87.8

269 203 - 387 -  -  - 1,673 332 214 185 298 162 213 463

- 297 - 264 -  -  - 1,379 230 306 282 202 211 310 717

7.70 7.66 8.25 8.63 -  -  - 7.68 8.28 7.49 8.23 8.55 8.18 8.25 10.52

 -  -  -  - -  -  -  -  - -  - -  -  -  - 

8.88 8.58 9.49 9.62 -  - 8.73 15.88 9.30 9.50 7.20 7.82 13.70 10.30 -

11.58 - - 11.18 -  -  - 9.14 9.98 9.05 11.05 - 9.80 9.92 -

99.4 - - 98.2 -  -  - 89.9 101.4 80.2 108.6 - 109.6 106.4 -

273 206 - 387 -  -  - 1,675 332 216 185 197 164 224 -

190 299 - 274 -  -  - 1,383 233 307 281 290 209 312 -

7.40 7.85 8.20 - -  -  - 7.71 8.29 7.59 8.29 8.46 8.35 8.25 -

 -  -  -  - -  -  - -  - - - -  - - -

9.26 8.59 9.61 9.99 -  - 8.62 15.92 - 9.99 7.6 7.62 14.10 10.20 -

11.39 - - 10.98 -  -  - 8.49 - 9.91 11.04 - 9.40 10.80 -

99.5 - - 97.3 -  -  - 86.4 - 87.8 109.5 - 106.5 115.7 -

277 200 - 388 -  -  - 1,676 - 220 186.1 197 166 223 -

196 291 - 277 -  -  - 1,385 - 309 279.2 288 210 312 -

7.26 7.85 8.37 - -  -  - 7.72 - 7.58 8.45 8.49 8.42 8.13 -

 - -  - - - -  -  - - -  - - - - -

- - - - - - - - - 10.1 - - - - -

- - - - - - - - - 10.31 - - - - -

- - - - - - - - - 93.3 - - - - -

- - - - - - - - - 220 - - - - -

- - - - - - - - - 307 - - - - -

- - - - - - - - - 7.61 - - - - -

- - - - - - - - - - - - - - -

- - - - - - - - - 10.14 - - - - -

- - - - - - - - - 10.15 - - - - -

- - - - - - - - - 89.7 - - - - -

- - - - - - - - - 220 - - - - -

- - - - - - - - - 308 - - - - -

- - - - - - - - - 7.54 - - - - -

- - - - - - - - - - - - - - -

Reference

4

Mine-exposed

3

Mine-exposed

Elk River Side Channel Elk River Side Channel Elk River
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Table G.6: In-situ Water Quality Measures at Reference and Mine-Exposed Areas, RAEMP, 2019  

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Station ID

S
ta

tio
n 

5
S

ta
tio

n 
4

S
ta

tio
n 

3

Easting

Northing

Sampling Date

S
ta

tio
n 

1
S

ta
tio

n 
2

Harmer 
Creek

Grave 
Creek

Balmer 
Creek

Elk River
Corbin 
Creek

Gate Creek
Bodie 
Creek

RG_HACKDS RG_GRDS RG_BACK RG_EL19 RG_CORCK RG_ERCKUT RG_ERCKDT RG_ERCK RG_GATE RG_BOCK RG_MIUCO RG_MIDCO RG_MIDAG RG_MIULE RG_MI5

 - 654069 653068 653183 668556  -  - 659851 655654 655536 668134 667711 655565 660502 659387

 - 5523394 5517406 5525486 5487388  -  - 5505123 5509261 5509605 5486761 5487625 5509332 5493059 5496818

8-Sep-19 4-Sep-19 10-Sep-19 8-Sep-19 7-Sep-19 11-Sep-19 12-Sep-19 10-Sep-19 16-Sep-19 11-Sep-19 9-Sep-19 9-Sep-19 10-Sep-19 6-Sep-19 5-Sep-19

8.70 11.37 7.58 9.07 10.90 5.12 6.90 4.98 10.65 13.40 9.00 10.00 5.90 10.50 9.20

10.54 12.45 10.65 10.43 9.03 10.93 9.81 14.16 6.86 7.18 10.35 9.12 11.11 10.24 10.33

106.1 115.0 89.0 90.5 97.5 86.4 81.5 111.6 62.1 72.3 107.5 97.0 105.7 107.7 104.0

506 428 269 222 1,067 1,845 1,762 1,074 1,502 2,113 186 659 213 425 329

734 572 403 429 1,459 1,144 1,153 1,737 2,069 1,648 267 924 335 587 472

8.65 7.79 11.30 7.63 8.06 7.98 - 8.32 7.96 9.60 8.47 8.21 8.00 8.42 8.38

 -  -  -  -  - - - - -  -  -  -  -  -  - 

8.90 - - 9.15 11.10 4.76 6.78 - - - 9.30 12.90 6.60 10.70 9.70

10.26 - - 10.33 9.29 11.72 9.08 - - - 10.53 9.78 11.19 9.87 10.36

104.0 - - 90.0 100.8 92.1 74.9 - - - 110.2 110.3 108.2 104.0 105.6

508 - - 299 1,075 1,881 1,734 - - - 186 719 216 426 334

734 - - 429 1,463 1,154 1,131 - - - 265 935 332 587 418

8.65 - - 7.78 8.10 7.44 - - - - 8.42 8.26 8.05 8.44 8.37

- - -  - - - - - - - - - - - -

8.80 - - 9.59 11.5 4.53 6.37 - - - 9.40 13.20 6.20 10.80 11.40

10.44 - - 10.56 9.4 9.75 9.28 - - - 10.61 9.35 11.27 9.92 9.85

105.6 - - 93.3 103 79.4 75.6 - - - 111.1 106.2 108.1 104.8 104.2

506 - - 302 1084 1773 1759 - - - 186 723 214 428 349

734 - - 429 1461 1141 1132 - - - 265 934 333 587 471

8.67 - - 7.58 8.15 7.38 - - - - 8.28 8.22 8.11 8.44 8.32

- - -  -  - - - - - -  - - -  - -

8.6 - - 10.25 - - - - - - - 10 - - -

10.57 - - 11.05 - - - - - - - 9.54 - - -

106.7 - - 99.2 - - - - - - - 101.3 - - -

505 - - 307 - - - - - - - 658 - - -

735 - - 428 - - - - - - - 921 - - -

8.66 - - 7.2 - - - - - - - 8.32 - - -

- - -  -  - - - - - - - - - - -

8.80 - - 10.69 - - - - - - - 10.10 - - -

10.52 - - 10.91 - - - - - - - 9.98 - - -

106.5 - - 98.7 - - - - - - - 106.3 - - -

506 - - 310 - - - - - - - 656 - - -

734 - - 427 - - - - - - - 918 - - -

8.64 - - 7.46 - - - - - - - 8.38 - - -

- - -  -  - - - - - - - - - - -

Erickson Creek Michel Creek

4

Mine-exposed
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Table G.6: In-situ Water Quality Measures at Reference and Mine-Exposed Areas, RAEMP, 2019  

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Temperature (°C)

Dissolved Oxygen (mg/L)

Dissolved Oxygen (%)

Specific Conductivity (μS/cm)

Conductivity (μS/cm)

pH

ORP (mV)

Note: "-" indicates no data collected.

Stream Name

Management Unit

Exposure Status

Station ID

S
ta

tio
n 

5
S

ta
tio

n 
4

S
ta

tio
n 

3

Easting

Northing

Sampling Date

S
ta

tio
n 

1
S

ta
tio

n 
2

Reference

Wigwam 
River

RG_MI3 RG_MIDER RG_MIDGA RG_MIDBO RG_MICOMP RG_MI2 RG_WWRL RG_EL1 RG_ELDFE RG_ELELKO RG_ELH93

 -  - 665258 655194 653958 652685 646174 651474 640103 639295 633724

 -  - 5489417 5509803 5511031 5511668 5458857 5508071 5479644 5462848 5449133

10-Sep-19 13-Sep-19 16-Sep-19 16-Sep-19 11-Sep-19 10-Sep-19 11-Sep-19 9-Sep-19 6-Sep-19 7-Sep-19 6-Sep-19

7.25 9.30 8.71 9.06 9.90 9.80 8.07 10.19 12.99 12.73 14.57

11.63 9.69 8.57 8.58 11.08 10.84 10.82 9.80 14.27 9.97 7.95

96.7 97.4 73.8 78.0 111.7 109.1 91.6 87.4 135.6 94.2 78.2

372 243 310 347 293 291 152 314 334 329 307

246 347 449 370 412 410 225 438 433 429 384

8.11 8.56 8.01 7.68 8.33 8.51 - 7.67 8.46 7.28 8.27

 -  -  -  -  -  -  -  - -  -  - 

7.41 9.40 - - 9.40  - 8.25 10.16 - 12.46 14.56

12.07 9.94 - - 11.36 - 10.12 9.90 - 9.93 9.09

100.6 100.4 - - 113.1 - 86.1 88.1 - 93.4 88.6

344 247 - - 294 - 161 312 - 327 307

249 351 - - 419 - 236 435 - 430 384

8.05 8.61 - - 8.39 - - 8.05 - 7.28 8.41

- - - - - -  -  - - - -

7.55 9.30 - - 8.90  - 8.71 10.15 - 12.46 14.43

11.18 9.60 - - 11.35 - 10.16 10.07 - 10.28 8.98

93.5 96.6 - - 111.6 - 87.4 89.7 - 96.7 88.4

376 244 - - 291 - 163 311 - 327 307

251 349 - - 420 - 237 434 - 430 385

8.10 8.56 - - 8.34 - - 8.35 - 7.47 8.42

- -  - - - - -  - - - -

- - - - 8.6  - - 10.26 - 12.76 -

- - - - 11.35 - - 10.41 - 10.7 -

- - - - 110.8 - - 93 - 101.2 -

- - - - 288 - - 433 - 328 -

- - - - 419 - - 311 - 428 -

- - - - 8.26 - - 8.7 - 7.62 -

- - - - - - -  - - - -

- - - - 8.30  - - 10.27 - 13.42 -

- - - - 10.56 - - 10.55 - 10.83 -

- - - - 101.9 - - 94.6 - 104.2 -

- - - - 299 - - 311 - 331 -

- - - - 439 - - 433 - 425 -

- - - - 8.18 - - 9.41 - 7.63 -

- - - - - - -  - - - -

4

Mine-exposed

Michel Creek

5

Mine-exposed

Elk River
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1 2 3 4 5 6 7 Mean

Depth (cm) 22.0 20.0 24.0 26.0 14.0  -  - 21.2

Velocity (m/s) 0.190 0.340 0.360 0.490 0.320  -  - 0.340

Depth (cm) 8.0 9.0 12.0 14.0 7.0  -  - 10.0

Velocity (m/s) 0.250 0.250 0.320 0.240 0.130  -  - 0.238

Depth (cm) 12.0 10.0 10.0 20.0 14.0  -  - 13.2

Velocity (m/s) 0.230 0.250 0.110 0.210 0.240  -  - 0.208

Depth (cm) 10.0 10.0 18.0 22.0 16.0  -  - 15.2

Velocity (m/s) 0.380 0.340 0.250 0.410 0.220  -  - 0.320

Depth (cm) 6.0 12.0 16.0 18.0 8.0  -  - 12.0

Velocity (m/s) 0.140 0.180 0.220 0.170 0.090  -  - 0.160

Depth (cm) 10.0 22.0 20.0 16.0 10.0  -  - 15.6

Velocity (m/s) 0.320 0.340 0.280 0.410 0.180  -  - 0.306

Depth (cm) 18.0 22.0 12.0 28.0 26.0  -  - 21.2

Velocity (m/s) 0.150 0.120 0.380 0.170 0.240  -  - 0.212

Depth (cm) 16.0 24.0 26.0 24.0 16.0  -  - 21.2

Velocity (m/s) 0.140 0.320 0.360 0.230 0.210  -  - 0.252

Depth (cm) 10.0 13.0 18.0 20.0 17.0  -  - 15.6

Velocity (m/s) 0.212 0.491 0.368 0.403 0.196  -  - 0.334

Depth (cm) 18.0 19.0 20.0 10.0 4.0  -  - 14.2

Velocity (m/s) 0.490 0.730 0.330 0.510 0.210  -  - 0.454

Depth (cm) 16.0 11.0 25.0 20.0 10.0  -  - 16.4

Velocity (m/s) 0.590 0.360 0.350 0.220 0.290  -  - 0.362

Depth (cm) 10.0 8.0 12.0 8.0 4.0  -  - 8.4

Velocity (m/s) 0.220 0.420 0.410 0.420 0.190  -  - 0.332

Depth (cm) 11.0 9.0 18.0 17.0 16.0  -  - 14.2

Velocity (m/s) 0.230 0.360 0.360 0.560 0.540  -  - 0.410

Depth (cm) 9.0 17.0 25.0 24.0 17.0  -  - 18.4

Velocity (m/s) 0.090 0.370 0.410 0.420 0.200  -  - 0.298

Depth (cm) 17.0 33.0 20.0 11.0 18.0  -  - 19.8

Velocity (m/s) 0.435 0.240 0.488 0.342 0.158  -  - 0.333

Depth (cm) 16.0 16.0 35.0 32.0 14.0  -  - 22.6

Velocity (m/s) 0.260 0.230 0.160 0.420 0.270  -  - 0.268

Depth (cm) 16.0 18.0 21.0 30.0 14.0  -  - 19.8

Velocity (m/s) 0.110 0.250 0.410 0.340 0.180  -  - 0.258

Depth (cm) 22.0 18.0 28.0 42.0 28.0  -  - 27.6

Velocity (m/s) 0.320 0.530 0.640 0.180 0.260  -  - 0.386

Depth (cm) 10.0 18.0 36.0 40.0 30.0  -  - 26.8

Velocity (m/s) 0.080 0.300 0.440 0.330 0.480  -  - 0.326

Depth (cm) 24.0 28.0 24.0 18.0 28.0 - - 24.4

Velocity (m/s) 0.480 0.590 0.680 0.390 0.620 - - 0.552

Notes: Velocity measurements were taken at five randomly chosen locations throughout the kick sample area. Velocity was measured at the bottom of the 
water column. "-" indicates no data collected.
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Table G.7:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2017
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1 2 3 4 5 6 7 MeanManagement Unit Replicate

Table G.7:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2017

Depth (cm) 11.0 14.0 14.0 22.0 10.0  -  - 14

Velocity (m/s) 0.020 0.120 0.250 0.470 0.130  -  - 0.198

Depth (cm) 30.0 10.0 25.0 27.0 24.0  -  - 23.2

Velocity (m/s) 0.361 0.811 0.203 0.267 0.067  -  - 0.342

Depth (cm) 21.0 24.0 22.0 16.5 10.0  -  - 19

Velocity (m/s) 0.540 0.790 0.680 0.180 0.390  -  - 0.516

Depth (cm) 17.0 25.0 39.0 24.0 13.0  -  - 23.6

Velocity (m/s) 0.497 1.052 0.532 0.658 0.112  -  - 0.570

Depth (cm) 18.0 26.0 27.0 30.0 18.0  -  - 23.8

Velocity (m/s) 0.150 0.654 0.723 0.473 0.130  -  - 0.426

Depth (cm) 19.0 32.0 37.0 23.0 12.0  -  - 24.6

Velocity (m/s) 0.281 0.382 0.357 0.283 0.436  -  - 0.348

Depth (cm) 22.0 30.0 34.0 34.0 24.0 12.0 8.0 23.4

Velocity (m/s) 0.290 0.460 0.580 0.620 0.410 0.360 0.210 0.419

Depth (cm) 9.0 22.0 27.0 34.0 32.0  -  - 24.8

Velocity (m/s) 0.0060 0.309 0.264 0.701 0.763  -  - 0.409

Depth (cm) 19.0 31.0 21.0 46.0 16.0  -  - 26.6

Velocity (m/s) 0.404 0.264 0.889 0.559 0.182  -  - 0.460

Depth (cm) 12.0 15.0 26.0 35.0 28.0  -  - 23.2

Velocity (m/s) 0.330 0.500 0.400 0.610 0.500  -  - 0.468

Depth (cm) 13.0 14.0 15.0 22.0 28.0 - - 18.4

Velocity (m/s) 0.330 0.520 0.770 0.730 0.570 - - 0.584

Depth (cm) 22.0 26.0 23.0 18.0 12.0 - - 20.2

Velocity (m/s) 0.480 0.520 0.390 0.310 0.110 - - 0.362

Depth (cm) 15.0 15.0 23.0 22.0 18.0 - - 18.6

Velocity (m/s) 0.320 0.620 0.540 0.300 0.140 - - 0.384

Depth (cm) 17.0 17.0 15.0 17.0 16.0 - - 16.4

Velocity (m/s) 0.530 0.410 0.360 0.300 0.370 - - 0.394

Depth (cm) - - - - - - - -

Velocity (m/s) - - - - - - - -

Depth (cm) 17.0 15.0 19.0 28.0 36.0 - - 23.0

Velocity (m/s) 0.770 0.300 0.590 0.520 0.780 - - 0.592

Depth (cm) 18.0 24.0 39.0 27.0 20.0 - - 25.6

Velocity (m/s) 0.298 0.160 0.283 0.576 0.278 - - 0.319

Depth (cm) 9.0 7.0 7.0 6.0 10.0 - - 7.8

Velocity (m/s) 0.220 0.290 0.230 0.180 0.170 - - 0.218

Depth (cm) 12.0 15.0 16.0 22.0 13.0 - - 15.6

Velocity (m/s) 0.215 0.341 0.593 0.320 0.135 - - 0.321

Depth (cm) 19.0 18.0 22.0 42.0 42.0 - - 28.6

Velocity (m/s) 0.270 0.420 0.450 0.610 0.580 - - 0.466

Depth (cm) 7.0 17.0 15.0 13.0 19.0 - - 14.2

Velocity (m/s) 0.180 0.300 0.370 0.440 0.400 - - 0.338

Depth (cm) 19.0 15.0 10.0 12.0 16.0 - - 14.4

Velocity (m/s) 0.590 0.390 0.540 0.650 0.420 - - 0.518
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Notes: Velocity measurements were taken at five randomly chosen locations throughout the kick sample area. Velocity was measured at the bottom of the 
water column. "-" indicates no data collected.
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1 2 3 4 5 6 7 MeanManagement Unit Replicate

Table G.7:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2017

Depth (cm) 22.0 17.0 19.0 20.0 17.0 - - 19.0

Velocity (m/s) 0.370 0.350 0.380 0.320 0.300 - - 0.344

Depth (cm) 13.0 20.0 17.0 36.0 15.0 - - 20.2

Velocity (m/s) 0.325 0.043 0.35 0.234 0.052 - - 0.201

Depth (cm) 41.0 42.0 26.0 21.0 18.0 - - 29.6

Velocity (m/s) 0.315 0.4 0.112 0.311 0.473 - - 0.32

Depth (cm) 11.0 17.0 20.0 26.0 24.0 - - 19.6

Velocity (m/s) 0.054 0.277 0.206 0.32 0.173 - - 0.206

Depth (cm) 35.0 37.0 34.0 26.0 23.0 - - 31.0

Velocity (m/s) 0.680 0.810 0.710 0.700 0.550 - - 0.690

Depth (cm) 23.0 41.0 44.0 42.0 29.0 - - 35.8

Velocity (m/s) 0.440 0.310 0.760 0.390 0.240 - - 0.428

Depth (cm) 32.0 46.0 38.0 35.0 59.0 - - 42.0

Velocity (m/s) 0.270 0.310 0.350 0.360 0.390 - - 0.336
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Notes: Velocity measurements were taken at five randomly chosen locations throughout the kick sample area. Velocity was measured at the bottom of the 
water column. "-" indicates no data collected.
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1 2 3 4 5 Mean

Depth (cm) 11.5 16.0 12.0 9.0 10.0 11.7

Velocity (m/s) 0.275 0.322 0.496 0.386 0.417 0.379

Depth (cm) 13.0 14.5 11.0 13.0 19.5 14.2

Velocity (m/s) 0.325 0.461 0.514 0.472 0.513 0.457

Depth (cm) 22.0 23.0 21.0 13.0 11.0 18.0

Velocity (m/s) 0.290 0.145 0.548 0.323 0.363 0.334

Depth (cm) 10.0 14.5 24.7 23.0 31.0 20.6

Velocity (m/s) 0.446 -0.029 0.405 0.604 0.351 0.355

Depth (cm) 21.0 22.0 26.0 25.0 24.0 23.6

Velocity (m/s) 0.531 0.142 0.416 0.354 0.343 0.357

Depth (cm) 10.0 17.0 22.0 16.0 19.0 16.8

Velocity (m/s) 0.209 0.195 0.186 0.184 0.374 0.230

Depth (cm) 8.0 16.0 12.0 20.0 11.0 13.4

Velocity (m/s) 0.398 0.846 0.989 0.618 1.258 0.822

Depth (cm) 5.0 4.0 12.0 9.0 10.0 8.0

Velocity (m/s) 0.254 0.440 0.422 0.459 0.155 0.346

Depth (cm) 9.0 16.0 8.0 11.0 18.0 12.4

Velocity (m/s) 0.571 0.396 0.035 0.573 0.440 0.403

Depth (cm) 6.0 7.0 9.0 14.0 13.0 9.8

Velocity (m/s) 0.242 0.215 0.221 0.175 0.117 0.194

Depth (cm) 9.0 7.0 10.0 11.0 9.0 9.2

Velocity (m/s) 0.052 0.159 0.601 0.388 0.114 0.263

Depth (cm) 8.0 8.0 11.0 13.0 8.0 9.6

Velocity (m/s) 0.043 0.102 0.108 0.106 0.194 0.111

Depth (cm) 10.0 10.0 16.0 10.0 12.0 11.6

Velocity (m/s) 0.005 0.147 0.524 0.513 0.549 0.348

Depth (cm) 10.0 12.0 18.0 16.0 12.0 13.6

Velocity (m/s) 0.272 0.354 0.139 0.066 0.188 0.204

Depth (cm) 11.0 10.0 14.0 17.0 12.0 12.8

Velocity (m/s) 0.037 0.074 0.190 0.042 0.352 0.139

Depth (cm) 18.5 12.1 11.8 10.6 11.3 12.9

Velocity (m/s) 0.071 0.208 0.299 0.235 0.234 0.209

Depth (cm) 14.0 18.0 24.0 25.0 12.0 18.6

Velocity (m/s) 0.626 0.532 0.356 0.512 0.382 0.482

Depth (cm) 34.0 55.0 24.0 21.0 27.0 32.2

Velocity (m/s) 0.072 0.125 -0.020 0.110 0.406 0.139

Depth (cm) 12.5 15.0 20.5 17.0 15.5 16.1

Velocity (m/s) 0.088 0.128 0.296 0.249 0.147 0.182

Depth (cm) 19.0 15.0 20.0 20.0 19.0 18.6

Velocity (m/s) 0.207 0.497 0.484 0.358 0.366 0.382

Depth (cm) 25.0 17.0 14.0 7.0 9.0 14.4

Velocity (m/s) 0.395 0.523 0.652 0.552 0.471 0.519

Depth (cm) 11.0 8.0 13.0 10.0 12.0 10.8

Velocity (m/s) 0.611 0.675 0.306 0.309 0.878 0.556

Depth (cm) 20.0 29.0 20.0 19.0 20.0 21.6

Velocity (m/s) 0.658 0.054 0.619 0.722 0.371 0.485

Depth (cm) 12.0 18.0 15.0 17.0 10.0 14.4

Velocity (m/s) 0.663 0.427 0.603 0.463 0.037 0.439

Depth (cm) 19.0 19.0 22.0 22.0 13.0 19.0

Velocity (m/s) 0.355 0.096 0.242 0.183 0.545 0.284

Depth (cm) 20.0 26.0 25.0 22.0 10.0 20.6

Velocity (m/s) 0.047 0.150 0.711 0.582 0.466 0.391

Depth (cm) 13.0 22.0 22.0 25.0 22.0 20.8

Velocity (m/s) 0.213 0.696 0.604 0.441 0.503 0.491

Depth (cm) 22.0 29.0 25.0 22.0 17.0 23.0

Velocity (m/s) 0.405 0.840 0.104 0.530 0.502 0.476

Table G.8:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 2018

M
in

e-
ex

p
o

se
d

1

RG_CLODE

1

RG_GHCKD

1

1

1

R
ef

er
en

ce

RG_FC1

1

RG_KICK

LC_DCDS

1

LC_DC1

1

RG_FODHE

Management Unit Replicate

RG_HENUP

1

RG_FO26

1

2

2

3

2

3

2

3

1

RG_FOUSH

1

2

3

RG_FOUNGD

1

3

2

3

2

3

RG_MP1

2

3

Page 1 of 7



1 2 3 4 5 Mean

Table G.8:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 2018

Management Unit Replicate

Depth (cm) 29.0 31.0 26.0 20.0 12.0 23.6

Velocity (m/s) 0.246 0.555 0.456 0.212 0.382 0.370

Depth (cm) 17.0 15.0 24.0 32.0 51.0 27.8

Velocity (m/s) 0.173 0.717 0.252 0.458 0.609 0.442

Depth (cm) 23.5 36.0 27.0 21.0 24.0 26.3

Velocity (m/s) 0.108 0.280 0.449 0.233 0.087 0.231

Depth (cm) 15.0 30.0 27.0 13.0 20.0 21.0

Velocity (m/s) 0.150 0.310 0.297 0.223 0.195 0.235

Depth (cm) 14.5 13.0 24.0 18.0 24.0 18.7

Velocity (m/s) 0.129 0.314 0.447 0.408 0.249 0.309

Depth (cm) 19.0 9.0 12.0 17.0 16.0 14.6

Velocity (m/s) 0.389 0.249 0.325 0.199 0.366 0.306

Depth (cm) 18.0 13.0 11.0 8.0 13.0 14.2

Velocity (m/s) 0.374 0.442 0.183 0.267 0.443 0.454

Depth (cm) 16.0 21.0 12.0 11.5 11.5 14.4

Velocity (m/s) 0.211 0.401 0.359 0.127 0.149 0.249

Depth (cm) 20.0 21.0 14.5 16.5 15.0 17.4

Velocity (m/s) 0.119 0.185 0.187 0.135 0.317 0.189

Depth (cm) 22.0 15.0 17.0 15.0 12.0 16.2

Velocity (m/s) 0.478 0.320 0.419 0.324 0.201 0.348

Depth (cm) 22.0 15.0 21.0 22.0 17.0 19.4

Velocity (m/s) 0.075 0.181 0.196 0.243 0.223 0.184

Depth (cm) 17.0 12.0 16.0 18.0 15.0 15.6

Velocity (m/s) 0.320 0.252 0.373 0.409 0.245 0.320

Depth (cm) 15.0 18.0 15.0 14.0 11.0 14.6

Velocity (m/s) 0.365 0.054 0.276 0.377 0.110 0.236

Depth (cm) 13.0 15.5 16.5 11.5 12.0 13.7

Velocity (m/s) 0.417 0.248 0.231 0.183 0.371 0.290

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) 13.0 11.0 25.0 18.0 15.0 16.4

Velocity (m/s) 0.335 0.175 0.342 0.107 0.699 0.332

Depth (cm) 24.0 20.0 18.0 26.0 24.0 22.4

Velocity (m/s) 0.080 0.132 0.176 0.227 0.240 0.171

Depth (cm) 28.0 17.0 14.0 9.0 20.0 17.6

Velocity (m/s) 0.589 0.288 0.279 0.211 0.381 0.350

Depth (cm) 7.0 9.0 17.0 26.0 33.0 18.4

Velocity (m/s) 0.181 0.452 0.378 0.374 0.395 0.356

Depth (cm) 10.0 12.0 14.0 12.0 13.0 12.2

Velocity (m/s) 0.315 0.324 0.253 0.595 0.198 0.337

Depth (cm) 10.0 16.0 19.0 15.0 16.0 15.2

Velocity (m/s) 0.290 0.450 0.181 0.303 0.179 0.281

Depth (cm) 10.0 26.0 30.5 22.0 24.0 22.5

Velocity (m/s) 0.401 0.775 0.761 0.578 0.690 0.641

Depth (cm) 24.0 35.0 28.0 29.0 33.0 29.8

Velocity (m/s) 0.440 0.352 0.214 0.290 0.287 0.317

Depth (cm) 18.0 12.0 23.0 34.0 43.0 26.0

Velocity (m/s) 0.363 0.250 0.298 0.382 0.294 0.317

Depth (cm) 32.0 33.0 35.0 27.0 24.0 30.2

Velocity (m/s) 0.521 0.440 0.350 0.549 0.524 0.477

Depth (cm) 9.5 19.0 22.0 31.0 31.0 22.5

Velocity (m/s) 0.289 0.336 0.224 0.464 0.388 0.340
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Table G.8:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 2018

Management Unit Replicate

Depth (cm) 38.0 31.0 35.0 36.0 29.0 33.8

Velocity (m/s) 0.650 0.485 0.751 0.450 0.099 0.487

Depth (cm) 20.5 17.0 18.5 31.0 29.0 23.2

Velocity (m/s) 0.182 0.536 0.646 0.493 0.556 0.483

Depth (cm) 16.5 22.0 24.0 36.0 37.0 27.1

Velocity (m/s) 0.123 0.225 0.254 0.709 0.770 0.416

Depth (cm) 12.0 8.0 7.0 8.0 33.0 13.6

Velocity (m/s) 0.327 0.107 0.332 0.490 0.895 0.430

Depth (cm) 11.0 12.0 13.0 21.0 34.0 18.2

Velocity (m/s) 0.197 0.100 0.318 0.653 0.451 0.344

Depth (cm) 23.0 15.0 20.0 21.0 15.0 18.8

Velocity (m/s) 0.314 0.274 0.506 0.282 0.556 0.386

Depth (cm) 24.0 26.0 33.0 37.0 30.0 30.0

Velocity (m/s) 0.493 0.465 0.418 0.753 0.566 0.539

Depth (cm) 22.0 34.0 26.0 16.0 14.0 22.4

Velocity (m/s) 0.479 0.133 0.918 0.886 0.066 0.496

Depth (cm) 27.0 39.0 33.0 35.0 19.0 30.6

Velocity (m/s) 0.400 0.836 0.295 0.452 0.327 0.462

Depth (cm) 28.0 30.0 26.0 33.0 31.0 29.6

Velocity (m/s) 0.284 0.336 0.246 0.421 0.507 0.359

Depth (cm) 26.0 14.0 44.0 37.0 29.0 30.0

Velocity (m/s) 0.184 0.247 0.119 0.365 0.471 0.277

Depth (cm) 30.0 41.0 23.0 20.0 26.0 28.0

Velocity (m/s) 0.442 0.102 0.730 0.178 0.632 0.417

Depth (cm) 11.5 22.5 24.0 29.0 37.0 24.8

Velocity (m/s) 0.782 0.801 0.760 0.867 0.762 0.794

Depth (cm) 23.5 30.8 30.0 32.8 38.0 31.0

Velocity (m/s) 0.252 0.226 0.385 0.447 0.650 0.392

Depth (cm) 12.0 11.5 28.5 44.0 33.0 25.8

Velocity (m/s) 0.383 0.355 0.366 0.669 0.203 0.395

Depth (cm) 18.5 30.5 31.0 43.5 29.5 30.6

Velocity (m/s) 0.195 0.575 0.369 0.400 0.673 0.442

Depth (cm) 11.0 23.0 45.5 33.5 28.0 28.2

Velocity (m/s) 0.756 0.785 1.012 0.568 0.500 0.724

Depth (cm) 16.0 10.0 15.0 12.0 10.0 14.2

Velocity (m/s) 0.419 0.645 0.187 0.478 0.198 0.198

Depth (cm) 17.0 12.0 22.0 25.0 19.0 19.0

Velocity (m/s) 0.128 0.032 0.177 0.425 0.447 0.242

Depth (cm) 18.0 24.0 22.0 20.0 13.0 19.4

Velocity (m/s) 0.106 0.388 0.217 0.512 0.706 0.386

Depth (cm) 17.0 18.0 22.0 24.0 22.0 23.2

Velocity (m/s) 0.116 0.372 0.467 0.314 0.545 0.342

Depth (cm) 19.0 19.0 15.0 26.0 23.0 20.4

Velocity (m/s) 0.497 0.209 0.354 0.657 0.358 0.415

Depth (cm) 16.0 23.0 22.0 19.0 24.0 20.8

Velocity (m/s) 0.526 0.368 0.186 0.421 0.197 0.340

Depth (cm) 26.0 13.0 24.0 13.0 13.0 17.8

Velocity (m/s) 0.149 0.197 0.308 0.260 0.714 0.326

Depth (cm) 13.0 16.0 20.0 15.0 24.0 17.6

Velocity (m/s) 0.190 0.561 0.302 0.172 0.579 0.361

Depth (cm) 24.0 33.0 37.0 38.0 25.0 31.4

Velocity (m/s) 0.723 0.383 0.135 0.200 0.383 0.365

Depth (cm) 15.0 23.0 28.0 40.0 36.0 28.4

Velocity (m/s) 0.284 0.330 0.394 0.128 0.116 0.250

Depth (cm) 18.0 35.0 37.0 24.0 13.0 25.4

Velocity (m/s) 0.111 0.273 0.854 0.491 0.101 0.366

Depth (cm) 18.0 38.0 20.0 36.0 13.0 25.0

Velocity (m/s) 0.239 0.333 0.576 0.125 0.328 0.320
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Table G.8:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 2018

Management Unit Replicate

Depth (cm) 20.0 27.5 29.0 20.0 32.0 23.6

Velocity (m/s) 0.370 0.310 0.390 0.680 0.460 0.570

Depth (cm) 24.0 24.0 19.0 21.0 18.0 21.2

Velocity (m/s) 0.697 0.318 0.548 0.380 0.221 0.433

Depth (cm) 21.0 25.0 33.0 36.0 34.0 29.8

Velocity (m/s) 0.301 0.515 0.798 1.002 0.443 0.612

Depth (cm) 30.5 32.0 22.0 18.0 16.0 23.7

Velocity (m/s) 0.511 0.902 0.322 0.491 0.190 0.483

Depth (cm) 25.0 35.0 34.0 39.0 27.0 32.0

Velocity (m/s) 0.282 0.351 0.209 0.483 0.198 0.305

Depth (cm) 20.0 32.0 12.0 25.0 32.0 24.2

Velocity (m/s) 0.626 0.502 0.254 0.150 0.407 0.388

Depth (cm) 19.0 13.0 18.0 35.0 22.0 21.4

Velocity (m/s) 0.118 0.485 0.399 0.830 0.459 0.458

Depth (cm) 15.0 25.0 19.0 30.0 23.0 22.4

Velocity (m/s) 0.442 0.614 0.190 0.577 0.913 0.547

Depth (cm) 18.0 27.0 23.0 37.0 37.0 28.4

Velocity (m/s) 0.428 0.749 0.596 0.509 0.659 0.588

Depth (cm) 21.0 42.0 44.0 35.0 36.0 35.6

Velocity (m/s) 0.771 0.580 0.964 0.513 0.595 0.685

Depth (cm) 32.0 41.0 58.0 58.0 39.0 45.6

Velocity (m/s) 0.265 0.562 0.639 0.594 0.536 0.519

Depth (cm) 21.0 39.0 55.0 45.0 37.0 39.4

Velocity (m/s) 0.876 0.413 0.866 1.328 0.882 0.873

Depth (cm) 18.0 29.0 26.0 27.0 38.0 27.6

Velocity (m/s) 0.768 0.848 0.733 0.342 0.214 0.581

Depth (cm) 26.0 40.0 48.0 41.0 36.0 38.2

Velocity (m/s) 0.446 0.661 0.401 0.606 0.586 0.540

Depth (cm) 17.0 23.0 30.0 25.0 25.0 24.0

Velocity (m/s) 0.253 0.600 0.364 0.277 0.392 0.377

Depth (cm) 8.0 10.0 15.0 9.0 15.0 11.4

Velocity (m/s) 0.378 0.550 0.328 0.474 0.425 0.431

Depth (cm) 20.0 9.0 25.0 10.0 8.0 14.4

Velocity (m/s) 0.280 0.124 0.482 0.376 0.339 0.320

Depth (cm) 15.0 20.0 20.0 8.0 20.0 16.6

Velocity (m/s) 0.421 0.391 0.507 0.215 0.448 0.396

Depth (cm) 23.0 27.0 20.0 25.0 28.0 24.6

Velocity (m/s) 0.738 0.276 0.207 0.474 0.839 0.507

Depth (cm) 23.0 23.0 30.0 21.0 33.0 26.0

Velocity (m/s) 0.582 0.612 0.421 0.752 0.512 0.576

Depth (cm) 17.0 22.0 20.0 25.0 28.0 22.4

Velocity (m/s) 0.548 0.833 1.030 0.807 0.661 0.776

Depth (cm) 22.0 25.0 37.0 23.0 26.0 26.6

Velocity (m/s) 0.825 0.705 0.325 0.214 0.306 0.475

Depth (cm) 13.0 17.0 15.0 10.0 19.0 14.8

Velocity (m/s) 0.627 0.675 0.494 0.163 0.248 0.441

Depth (cm) 10.0 13.0 20.0 30.0 17.0 18.0

Velocity (m/s) 0.653 0.518 0.301 0.318 0.480 0.454

Depth (cm) 19.0 11.0 14.0 12.0 15.0 14.2

Velocity (m/s) 0.315 0.784 0.511 0.323 0.308 0.448

Depth (cm) 14.0 17.0 16.0 14.0 20.0 16.2

Velocity (m/s) 0.274 0.322 0.441 0.530 0.477 0.409

Depth (cm) 14.0 26.0 23.0 17.0 14.0 18.8

Velocity (m/s) 0.616 0.540 0.654 0.292 0.112 0.443

Depth (cm) 10.0 14.0 9.0 14.0 12.0 11.8

Velocity (m/s) 0.095 0.499 0.263 0.268 0.525 0.330

Depth (cm) 22.0 12.0 12.0 12.0 13.0 14.2

Velocity (m/s) 0.372 0.060 0.061 0.304 0.348 0.229

Depth (cm) 7.0 12.0 10.0 15.0 10.0 10.8

Velocity (m/s) 0.573 0.918 0.205 0.219 0.126 0.408
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Table G.8:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 2018

Management Unit Replicate

Depth (cm) 7.0 7.0 10.0 8.0 10.0 8.4

Velocity (m/s) 0.020 0.238 0.252 0.056 0.188 0.151

Depth (cm) 11.0 11.0 9.0 10.0 10.0 10.2

Velocity (m/s) 0.233 0.148 0.255 0.264 0.259 0.232

Depth (cm) 27.0 24.0 24.0 28.0 26.0 25.8

Velocity (m/s) 0.752 0.716 0.452 0.410 0.946 0.655

Depth (cm) 27.0 34.0 34.0 34.0 40.0 33.8

Velocity (m/s) 0.269 0.469 0.553 0.459 0.186 0.387

Depth (cm) 22.0 14.0 20.0 17.0 15.0 17.6

Velocity (m/s) 0.551 0.581 0.065 0.360 1.114 0.534

Depth (cm) 31.0 34.0 44.0 35.0 34.5 35.7

Velocity (m/s) 0.212 0.470 0.432 0.324 0.101 0.308

Depth (cm) 15.5 20.0 34.0 33.5 25.5 25.7

Velocity (m/s) 0.116 0.420 0.542 0.439 0.282 0.360

Depth (cm) 45 30 28 20 40 32.6

Velocity (m/s) 0.116 0.372 0.457 0.63 0.848 0.485

Depth (cm) 25.0 22.0 25.0 20.0 23.0 23.0

Velocity (m/s) 0.383 0.308 0.461 0.492 0.863 0.501

Depth (cm) 9.0 20.0 25.0 25.0 30.0 21.8

Velocity (m/s) 0.315 0.335 0.492 0.820 0.491 0.491

Depth (cm) 50.0 55.0 45.0 3.0 25.0 35.6

Velocity (m/s) 0.472 0.702 0.692 0.746 0.996 0.722

Depth (cm) 40.0 45.0 50.0 40.0 50.0 45.0

Velocity (m/s) 0.774 0.853 0.761 0.489 0.775 0.730

Depth (cm) 10.0 11.0 13.0 13.0 12.0 11.8

Velocity (m/s) 0.300 0.350 0.570 0.230 0.310 0.352

Depth (cm) 8.0 13.0 26.0 21.0 25.0 18.6

Velocity (m/s) 0.240 0.120 0.090 0.430 0.220 0.220

Depth (cm) 10.0 20.0 17.0 15.0 14.0 15.2

Velocity (m/s) 0.510 0.600 0.190 0.380 0.100 0.356

Depth (cm) 16.0 18.0 25.0 44.0 34.0 27.4

Velocity (m/s) 0.210 0.440 0.540 0.590 0.970 0.550

Depth (cm) 20.0 34.0 48.0 40.0 30.0 34.4

Velocity (m/s) 0.570 0.680 0.560 0.460 0.510 0.556

Depth (cm) 22.0 25.0 37.0 37.0 56.0 35.4

Velocity (m/s) 0.320 0.220 0.490 0.600 0.590 0.444

Depth (cm) 9.0 16.5 18.0 18.0 15.5 15.4

Velocity (m/s) 0.083 0.278 0.562 0.479 0.324 0.345

Depth (cm) 12.0 11.0 13.0 8.0 14.0 11.6

Velocity (m/s) 0.080 0.270 0.460 0.310 0.510 0.326

Depth (cm) 15.0 12.0 13.0 12.0 10.0 12.4

Velocity (m/s) 0.360 0.220 20.000 0.060 0.190 4.166

Depth (cm) 17.0 16.0 14.0 12.0 10.0 13.8

Velocity (m/s) 0.250 0.340 0.360 0.480 0.220 0.330

Depth (cm) 12.0 21.0 23.0 17.5 8.5 16.4

Velocity (m/s) 0.461 0.629 0.847 0.17 0.098 0.440

Depth (cm) 17.0 28.0 41.0 27.0 17.0 26.0

Velocity (m/s) 0.236 0.324 1.019 0.454 0.194 0.445

Depth (cm) 8.5 27.0 30.0 37.0 12.0 22.9

Velocity (m/s) 0.655 0.749 0.250 0.491 0.789 0.587

Depth (cm) 13.5 13.0 17.0 16.0 16.5 15.2

Velocity (m/s) 0.263 0.323 0.645 0.660 0.416 0.461

Depth (cm) 14.0 14.0 17.0 13.0 14.0 14.4

Velocity (m/s) 0.397 0.684 0.364 0.434 0.348 0.445

Depth (cm) 12.2 15.5 12.7 18.5 11.3 14.0

Velocity (m/s) 0.358 0.426 0.420 0.421 0.404 0.406

Depth (cm) 23.0 19.0 21.0 21.0 20 20.8

Velocity (m/s) 0.993 0.315 1.144 0.810 0.250 0.702
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Table G.8:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 2018

Management Unit Replicate

Depth (cm) 6.5 7.0 10.0 13.0 5.0 8.3

Velocity (m/s) 0.218 0.584 0.674 0.422 0.608 0.501

Depth (cm) 7.7 17.0 30.0 25.0 27.0 21.3

Velocity (m/s) 0.420 0.354 0.512 0.394 0.465 0.429

Depth (cm) 30.0 36.0 27.0 28.0 30.0 30.2

Velocity (m/s) 0.398 0.386 0.404 0.439 0.609 0.447

Depth (cm) 29.0 30.0 30.0 18.0 31.0 27.6

Velocity (m/s) 0.218 0.611 0.440 0.361 0.487 0.423

Depth (cm) 30.0 32.0 33.0 34.0 33.0 32.4

Velocity (m/s) 0.604 0.330 0.556 0.721 0.866 0.615

Depth (cm) 34.0 43.0 38.0 43.0 46.0 40.8

Velocity (m/s) 0.240 0.208 0.350 0.175 0.383 0.271

Depth (cm) 14.0 17.0 19.0 15.0 20.0 17.0

Velocity (m/s) 0.140 0.150 0.400 0.290 0.390 0.274

Depth (cm) 12.0 7.0 12.0 23.0 18.0 14.4

Velocity (m/s) 0.640 0.350 0.200 0.490 0.270 0.390

Depth (cm) 15.0 16.0 13.0 20.0 12.0 15.2

Velocity (m/s) 0.500 0.770 0.330 0.220 0.240 0.412

Depth (cm) 22.0 39.0 20.0 23.0 23.0 25.4

Velocity (m/s) 0.440 0.640 0.630 0.640 0.540 0.578

Depth (cm) 43.0 39.0 55.0 42.0 36.0 43.0

Velocity (m/s) 0.520 0.630 0.370 0.430 0.480 0.486

Depth (cm) 15.0 22.0 19.0 24.0 16 19.2

Velocity (m/s) 0.220 0.040 0.160 0.200 0.260 0.176

Depth (cm) 15.0 17.0 17.0 15.0 20.0 16.8

Velocity (m/s) 0.440 0.490 0.280 0.410 0.240 0.372

Depth (cm) 13.0 13.0 16.0 25.0 17.0 16.8

Velocity (m/s) 0.240 0.260 0.280 0.130 0.270 0.236

Depth (cm) 14.0 20.0 14.0 12.0 15.0 15.0

Velocity (m/s) 0.280 0.220 0.420 0.520 0.440 0.376

Depth (cm) 10.0 21.0 25.0 16.0 23.0 19.0

Velocity (m/s) 0.130 0.430 0.390 0.610 0.570 0.426

Depth (cm) 10.0 23.0 15.0 12.0 18.0 15.6

Velocity (m/s) 0.440 0.400 0.440 0.470 0.230 0.396

Depth (cm) 26.0 18.0 14.0 11.0 16.0 17.0

Velocity (m/s) 0.490 0.460 0.200 0.190 0.580 0.384

Depth (cm) 10.0 7.0 14.0 25.0 31.0 17.4

Velocity (m/s) 0.310 0.490 0.150 0.130 0.210 0.258

Depth (cm) 12.0 17.0 18.0 22.0 15.0 16.8

Velocity (m/s) 0.230 0.340 0.250 0.310 0.510 0.328

Depth (cm) 24.0 30.0 36.0 19.0 30 27.8

Velocity (m/s) 0.100 0.250 0.280 0.150 0.180 0.192

Depth (cm) 14.0 15.0 34.0 28.0 24.0 23.0

Velocity (m/s) 0.480 0.880 0.630 0.450 0.630 0.614

Depth (cm) 21.0 23.0 23.0 32.0 29.0 25.6

Velocity (m/s) 0.440 0.260 0.390 0.640 0.380 0.422

Depth (cm) 14 22 21 32 32 24.2

Velocity (m/s) 0.320 0.440 0.730 0.750 0.580 0.564

Depth (cm) 17.0 19.0 32.0 20.0 19.0 21.4

Velocity (m/s) 0.560 0.280 0.440 0.690 0.360 0.466

Depth (cm) 16.0 17.0 25.0 44.0 26.0 25.6

Velocity (m/s) 0.350 0.380 0.510 0.490 0.250 0.396

Depth (cm) 16.0 20.0 26.0 27.0 19.0 21.6

Velocity (m/s) 0.720 0.760 0.750 0.630 0.500 0.672

Depth (cm) 16.0 23.0 27.0 20.0 30.0 23.2

Velocity (m/s) 0.270 0.450 0.280 0.440 0.550 0.398

Depth (cm) 12.0 21.0 22.0 27.0 14.0 19.2

Velocity (m/s) 0.250 0.220 0.440 0.460 0.670 0.408
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Table G.8:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 2018

Management Unit Replicate

Depth (cm) 15.0 20.0 22.0 22.0 28.0 21.4

Velocity (m/s) 0.380 0.280 0.500 0.600 0.480 0.448

Depth (cm) 46.0 38.0 36.0 52.0 39.0 42.2

Velocity (m/s) 0.360 0.520 0.830 0.880 0.480 0.614

Depth (cm) 24.0 36.0 37.0 36.0 29.0 32.4

Velocity (m/s) 0.390 0.360 0.490 0.440 0.270 0.390

Depth (cm) 33.0 26.0 21.0 26.0 32.0 27.6

Velocity (m/s) 0.540 0.510 0.470 0.460 0.580 0.512

Depth (cm) 13.0 20.0 23.0 19.0 18.0 18.6

Velocity (m/s) 0.310 0.260 0.280 0.320 0.440 0.322

Depth (cm) 13.0 17.0 18.0 24.0 18.0 18.0

Velocity (m/s) 0.280 0.580 0.470 0.660 0.610 0.520

Depth (cm) 28.0 21.0 27.0 34.0 42.0 30.4

Velocity (m/s) 0.450 0.650 0.590 0.650 0.820 0.632

Depth (cm) 46.0 23.0 21.0 24.0 19.0 26.6

Velocity (m/s) 0.550 0.680 0.350 0.260 0.160 0.400

Depth (cm) 18.0 23.0 16.0 20.0 35.0 22.4

Velocity (m/s) 0.215 0.410 0.613 0.620 0.855 0.543

Depth (cm) 15.5 37.0 29.0 35.0 34.0 30.1

Velocity (m/s) 0.09 0.726 0.519 0.37 0.869 0.515

Depth (cm) 14.0 23.0 41.0 33.0 40.0 30.2

Velocity (m/s) 0.360 0.540 0.493 0.412 0.414 0.444

Depth (cm) 32.0 48.0 31.0 33.0 17.0 32.2

Velocity (m/s) 0.348 0.472 0.722 0.629 0.534 0.541

Depth (cm) 22.0 44.0 27.0 25.0 40.0 31.6

Velocity (m/s) 0.394 0.856 0.674 0.235 0.790 0.590

Depth (cm) 23.0 27.0 40.0 28.0 19.0 27.4

Velocity (m/s) 0.470 0.653 0.568 0.699 0.445 0.567

Depth (cm) 16.0 18.0 27.0 33.0 26.0 24.0

Velocity (m/s) 0.580 0.303 0.503 0.629 0.405 0.484

Depth (cm) 18.0 19.0 15.0 29.0 29.0 22.0

Velocity (m/s) 0.179 0.218 0.761 0.409 0.105 0.334

Depth (cm) 21.0 29.0 41.0 48.0 51.0 38.0

Velocity (m/s) 0.227 0.356 0.433 0.438 0.642 0.419

Depth (cm) 18.0 14.0 23.0 15.0 14.0 16.8

Velocity (m/s) 0.697 0.758 0.707 0.871 1.119 0.830

Depth (cm) 25.0 38.0 11.0 40.0 11.0 25.0

Velocity (m/s) 0.058 0.503 0.129 1.073 0.331 0.419

Depth (cm) 22.0 44.0 18.0 45.0 23.0 30.4

Velocity (m/s) 0.266 0.786 0.327 0.593 0.495 0.493

Depth (cm) 13.0 15.0 19.0 12.0 18.0 15.4

Velocity (m/s) 0.502 0.830 1.039 1.009 0.809 0.838

Depth (cm) 13.0 13.0 19.0 23.0 24.0 18.4

Velocity (m/s) 0.325 0.893 0.662 0.891 0.771 0.708

Depth (cm) 18.0 34.0 43.0 20.0 15.0 26.0

Velocity (m/s) 0.433 0.607 0.967 0.820 0.275 0.620

Depth (cm) 29.0 38.0 44.0 63.0 64.0 47.6

Velocity (m/s) 0.091 0.206 0.504 0.430 0.263 0.299

Depth (cm) 18.0 23.5 28.0 30.0 21.0 24.1

Velocity (m/s) 0.090 0.075 0.458 0.978 0.841 0.488

Depth (cm) 17.0 24.0 27.0 26.0 26.0 24.0

Velocity (m/s) 0.533 0.519 0.606 0.613 0.628 0.580
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5

Notes: Velocity measurements were taken at five randomly chosen locations throughout the kick sample area. Velocity was measured at the bottom of the water 
column. "-" indicates no data collected.
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1 2 3 4 5 Mean

Depth (cm) 24.0 29.0 37.0 36.0 32.0 31.6

Velocity (m/s) 0.050 0.190 0.850 0.870 1.050 0.602

Depth (cm) 21.0 26.0 33.0 41.0 41.0 32.4

Velocity (m/s) 0.310 0.720 0.900 0.990 0.960 0.776

Depth (cm) 13.5 21.0 32.0 29.0 21.0 23.3

Velocity (m/s) 0.520 0.630 0.840 0.930 1.120 0.808

Depth (cm) 9.0 6.0 18.0 18.0 12.0 12.6

Velocity (m/s) 0.000 0.311 0.631 0.154 0.150 0.249

Depth (cm) 8.0 7.5 12.0 16.0 13.0 11.3

Velocity (m/s) 0.000 0.178 0.165 0.101 0.243 0.137

Depth (cm) 5.0 15.0 15.0 14.0 7.0 11.2

Velocity (m/s) 0.017 0.299 0.115 0.185 0.052 0.134

Depth (cm) 14.6 20.0 11.0 13.5 17.2 15.3

Velocity (m/s) 0.060 0.450 0.450 0.410 0.530 0.380

Depth (cm) 14.6 12.9 14.3 12.7 11.9 13.3

Velocity (m/s) 0.390 0.430 0.700 0.480 0.320 0.464

Depth (cm) 14.5 20.5 13.8 16.4 13.2 15.7

Velocity (m/s) 0.370 0.630 0.570 0.460 0.260 0.458

Depth (cm) 31.0 30.0 31.0 37.0 38.0 33.4

Velocity (m/s) 0.05 0.15 0.21 0.11 0.19 0.142

Depth (cm) 9.0 14.0 18.0 15.0 25.0 16.2

Velocity (m/s) 0.690 0.830 0.410 0.670 0.500 0.620

Depth (cm) 15.0 16.0 19.0 11.0 15.0 15.2

Velocity (m/s) 0.230 0.510 0.800 0.420 0.360 0.464

Depth (cm) 10.0 10.0 16.0 19.0 13.0 13.6

Velocity (m/s) 0.132 0.091 0.086 0.217 1.141 0.333

Depth (cm) 13.0 22.0 24.0 15.0 13.0 17.4

Velocity (m/s) 0.059 0.121 0.640 0.027 0.000 0.169

Depth (cm) 5.0 15.0 20.0 20.0 15.0 15.0

Velocity (m/s) 0.130 0.177 0.151 0.266 0.147 0.174

Depth (cm) 13.5 10.0 19.0 19.5 7.0 13.8

Velocity (m/s) 0.420 0.310 0.310 0.310 0.440 0.358

Depth (cm) 10.5 13.0 12.0 8.9 10.0 10.9

Velocity (m/s) 0.460 0.830 0.770 0.780 0.440 0.656

Depth (cm) 2.8 2.5 6.0 1.6 7.5 4.1

Velocity (m/s) 0.490 0.630 0.280 0.820 0.400 0.524

Depth (cm) 8.0 17.0 14.8 19.0 15.0 14.8

Velocity (m/s) 0.340 0.340 0.370 0.490 0.660 0.440

Depth (cm) 3.0 3.5 6.8 5.5 3.5 4.5

Velocity (m/s) 0.460 0.580 0.370 0.990 0.940 0.668

Depth (cm) 6.8 6.0 9.8 17.5 12.0 10.4

Velocity (m/s) 0.610 0.200 0.280 0.580 0.890 0.512

Depth (cm) 7.7 3.1 18.0 18.0 22.5 13.9

Velocity (m/s) 0.440 0.640 0.970 1.400 0.830 0.856

Depth (cm) 13.2 19.0 20.4 18.5 19.8 18.2

Velocity (m/s) 0.200 0.540 0.770 0.610 0.700 0.564

Depth (cm) 14.0 15.5 14.2 9.0 10.0 12.5

Velocity (m/s) 0.540 0.510 0.590 0.640 0.340 0.524

Depth (cm) 8.5 14.0 9.2 13.0 10.0 10.9

Velocity (m/s) 0.440 0.490 0.510 0.700 0.400 0.508

Depth (cm) 8.0 13.0 12.0 14.0 13.8 12.2

Velocity (m/s) 0.460 0.400 0.700 0.540 0.200 0.460

Depth (cm) 17.5 18.2 12.0 15.0 10.5 14.6

Velocity (m/s) 0.310 0.440 0.940 0.400 0.200 0.458

Depth (cm) 13.5 5.6 8.3 15.0 9.9 10.5

Velocity (m/s) 0.830 0.280 0.540 0.870 0.980 0.700

Depth (cm) 7.0 6.4 8.1 12.2 5.7 7.9

Velocity (m/s) 0.310 0.850 0.660 1.160 0.690 0.734

Depth (cm) 15.0 5.0 13.8 9.4 11.2 10.9

Velocity (m/s) 0.890 0.740 0.590 0.690 0.670 0.716

2

3

LC_DCEF

1

2

3

Table G.9:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2019

Management Unit Replicate
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1
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3

RG_FO26

1
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1
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1
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1
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3
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3
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1

2

3

LC_DC4

1

2

2

3

LC_DC1

1

2

3

M
in

e-
ex

p
o

se
d

1

Page 1 of 8



Table G.9:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2019

1 2 3 4 5 Mean

Depth (cm) 6.0 9.5 13.5 11.5 12.5 10.6

Velocity (m/s) 0.022 0.137 0.242 0.055 0.127 0.117

Depth (cm) 19.8 14.4 20.5 13.4 13.3 16.3

Velocity (m/s) 0.330 0.280 0.770 0.430 0.140 0.390

Depth (cm) 11.8 18.9 21.4 37.9 28.0 23.6

Velocity (m/s) 0.060 0.650 0.910 0.840 0.520 0.596

Depth (cm) 28.4 10.5 10.4 18.2 27.0 18.9

Velocity (m/s) 0.150 0.460 0.180 0.310 0.450 0.310

Depth (cm) 17.0 28.0 32.0 31.0 28.0 27.2

Velocity (m/s) 0.460 0.700 0.540 0.280 0.260 0.448

Depth (cm) 27.0 21.0 19.0 20.0 31.0 23.6

Velocity (m/s) 0.250 0.440 0.360 0.580 0.520 0.430

Depth (cm) 24.5 35.0 29.0 26.5 16.0 26.2

Velocity (m/s) 0.300 0.880 0.780 0.610 0.620 0.638

Depth (cm) 28.0 33.0 29.0 21.0 35.0 29.2

Velocity (m/s) 0.090 0.350 0.820 0.380 0.260 0.380

Depth (cm) 27.0 21.0 21.0 19.0 16.0 20.8

Velocity (m/s) 0.470 0.320 0.390 0.500 0.270 0.390

Depth (cm) 15.0 25.0 26.0 24.0 15.0 21.0

Velocity (m/s) 0.420 0.410 0.160 0.400 0.610 0.400

Depth (cm) 27.2 29.5 31.9 18.6 19.0 25.2

Velocity (m/s) 0.610 0.560 0.240 1.040 0.650 0.620

Depth (cm) 23.7 40.3 56.2 26.3 17.8 32.9

Velocity (m/s) 0.940 1.170 0.590 0.150 0.200 0.610

Depth (cm) 18.6 26.5 32.0 13.3 17.2 21.5

Velocity (m/s) 0.180 0.720 0.470 0.180 0.580 0.426

Depth (cm) 12.7 17.5 29.0 32.4 21.0 22.5

Velocity (m/s) 0.360 0.810 0.830 0.750 0.780 0.706

Depth (cm) 19.0 34.5 35.7 25.3 31.0 29.1

Velocity (m/s) 0.120 0.450 0.610 0.700 0.330 0.442

Depth (cm) 23.7 21.8 19.5 27.2 39.7 26.4

Velocity (m/s) 0.650 0.670 1.230 0.360 0.830 0.748

Depth (cm) 30.3 29.8 25.5 18.7 21.6 25.2

Velocity (m/s) 0.560 0.700 0.590 0.400 0.250 0.500

Depth (cm) 14.5 27.2 32.8 44.5 37.7 31.3

Velocity (m/s) 0.210 0.490 0.680 0.960 0.280 0.524

Depth (cm) 16.0 32.0 33.0 40.0 18.0 27.8

Velocity (m/s) 0.240 0.330 0.910 0.470 0.370 0.464

Depth (cm) 46.0 39.5 26.5 29.0 29.5 34.1

Velocity (m/s) 0.080 0.480 0.270 0.520 0.270 0.324

Depth (cm) 12.0 10.1 16.0 13.0 16.2 13.5

Velocity (m/s) 0.680 0.790 0.410 0.150 0.260 0.458

Depth (cm) 26.0 15.5 17.0 17.0 7.5 16.6

Velocity (m/s) 0.260 0.800 0.630 0.330 0.510 0.506

Depth (cm) 14.5 19.8 37.0 35.0 20.2 14.2

Velocity (m/s) 0.250 0.370 0.850 0.830 0.900 0.454

Depth (cm) 15.5 27.0 39.0 43.0 47.0 34.3

Velocity (m/s) 0.210 0.660 0.620 0.390 0.410 0.458

Depth (cm) 41.0 34.0 39.0 59.0 48.0 44.2

Velocity (m/s) 0.410 0.380 0.620 0.910 0.840 0.632

Depth (cm) 19.0 13.5 22.0 17.2 22.3 18.8

Velocity (m/s) 0.440 0.460 0.610 0.580 0.840 0.586

Depth (cm) 15.0 23.0 29.0 24.0 27.0 23.6

Velocity (m/s) 0.530 0.820 0.590 0.320 0.850 0.622

Depth (cm) 21.0 31.0 25.0 11.5 8.5 19.4

Velocity (m/s) 0.480 0.380 0.350 0.140 0.420 0.354

Depth (cm) 6.8 17.9 30.4 26.5 23.0 20.9

Velocity (m/s) 0.120 0.300 0.710 0.780 0.200 0.422

Depth (cm) 21.0 33.0 34.0 31.0 31.0 30.0

Velocity (m/s) 0.420 0.530 0.450 0.390 0.260 0.410

Depth (cm) 17.4 26.7 31.2 15.8 11.0 20.4

Velocity (m/s) 0.250 0.640 0.640 0.400 0.120 0.410

Management Unit Replicate

RG_GHCKD

1
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3

RG_MP1

1

RG_FODHE

1
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RG_FOUNGD

RG_FOUKI

1
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3

RG_FOUSH

1
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1
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1
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1
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1
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1
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Table G.9:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2019

1 2 3 4 5 Mean

Depth (cm) 18.4 24.3 24.5 17.7 16.2 20.2

Velocity (m/s) 0.450 0.330 0.510 0.340 0.470 0.420

Depth (cm) 33.0 7.0 18.0 21.5 30.0 21.9

Velocity (m/s) 0.480 0.270 0.920 0.860 0.880 0.682

Depth (cm) 35.4 18.0 27.5 31.0 38.0 30.0

Velocity (m/s) 0.310 0.200 0.480 0.510 0.400 0.380

Depth (cm) 28.7 36.4 28.2 28.9 22.1 28.9

Velocity (m/s) 0.490 0.510 0.710 0.670 0.550 0.586

Depth (cm) 13.3 19.1 31.8 38.6 36.1 27.8

Velocity (m/s) 0.130 0.300 0.430 0.170 0.350 0.276

Depth (cm) 25.5 23.0 13.0 14.0 16.3 18.4

Velocity (m/s) 0.760 0.840 0.290 0.340 0.440 0.534

Depth (cm) 17.0 35.2 42.5 33.5 21.5 29.9

Velocity (m/s) 0.040 0.490 0.400 0.790 0.560 0.456

Depth (cm) 38.1 23.5 13.7 47.9 59.0 36.4

Velocity (m/s) 0.040 0.410 0.540 0.280 0.220 0.298

Depth (cm) 21.9 43.5 11.2 5.5 28.2 22.1

Velocity (m/s) 0.490 1.440 0.030 0.110 0.200 0.454

Depth (cm) 17.0 34.5 44.5 34.5 27.0 31.5

Velocity (m/s) 0.320 0.510 1.030 0.830 0.620 0.662

Depth (cm) 9.0 18.0 34.0 59.0 63.0 36.6

Velocity (m/s) 0.260 0.380 0.490 0.550 0.490 0.434

Depth (cm) 32.0 29.0 28.0 52.0 56.0 39.4

Velocity (m/s) 0.860 0.790 0.480 0.390 0.360 0.576

Depth (cm) 28.0 42.0 27.0 25.0 19.0 28.2

Velocity (m/s) 0.510 0.680 0.670 0.410 0.410 0.536

Depth (cm) 66.0 61.0 48.0 24.0 23.0 44.4

Velocity (m/s) 0.060 0.680 0.420 0.240 0.230 0.326

Depth (cm) 27.5 42.2 47.8 34.6 40.5 38.5

Velocity (m/s) 0.310 0.710 0.750 0.680 0.430 0.576

Depth (cm) 21.0 27.5 23.1 34.3 68.4 34.9

Velocity (m/s) 0.330 0.560 0.750 0.650 0.570 0.572

Depth (cm) 14.5 23.7 44.0 41.0 19.0 28.4

Velocity (m/s) 0.260 0.310 0.700 0.720 0.250 0.448

Depth (cm) 8.0 12.0 17.0 27.0 36.0 20.0

Velocity (m/s) 0.210 0.500 0.310 0.510 0.430 0.392

Depth (cm) 8.0 10.0 25.0 23.0 22.0 17.6

Velocity (m/s) 0.310 0.180 0.240 0.440 0.430 0.320

Depth (cm) 15.0 22.0 30.0 31.0 29.0 25.4

Velocity (m/s) 0.120 0.200 0.470 0.210 0.380 0.276

Depth (cm) 16.0 26.5 32.0 51.0 56.0 36.3

Velocity (m/s) 0.313 0.700 0.767 0.767 0.886 0.687

Depth (cm) 45.0 40.0 30.0 32.0 35.0 36.4

Velocity (m/s) 0.670 0.574 0.426 0.773 0.101 0.509

Depth (cm) 11.0 33.0 39.5 42.0 47.0 34.5

Velocity (m/s) 0.443 0.443 0.829 1.172 0.990 0.775

Depth (cm) 20.5 23.5 24.0 20.4 28.0 23.3

Velocity (m/s) 0.540 0.560 0.540 0.740 0.830 0.642

Depth (cm) 40.5 43.0 27.2 14.5 7.9 26.6

Velocity (m/s) 0.950 0.990 0.920 0.630 0.560 0.810

Depth (cm) 25.0 15.0 11.8 30.5 19.0 20.3

Velocity (m/s) 0.660 0.560 0.580 0.740 0.700 0.648

Depth (cm) 18.5 21 22.5 23.0 31.5 23.3

Velocity (m/s) 0.424 0.826 0.987 0.85 0.883 0.794

Depth (cm) 35.5 29.5 39.5 28.5 37.0 34.0

Velocity (m/s) 0.464 0.459 0.549 0.748 0.754 0.5948

Depth (cm) 17.5 15.5 16.5 15.5 14.5 15.9

Velocity (m/s) 0.55 0.522 0.545 0.453 0.196 0.453

Depth (cm) 16 31 28.5 31.5 22 25.8

Velocity (m/s) 0.403 0.626 0.632 0.427 0.869 0.591

Depth (cm) 22.5 40.0 38.5 46.5 37.5 37

Velocity (m/s) 0.653 0.533 0.858 0.571 0.710 0.665
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Table G.9:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2019

1 2 3 4 5 Mean

Depth (cm) 13.0 14.0 16.0 13.0 16.0 14.2

Velocity (m/s) 0.523 0.502 0.727 0.152 0.678 0.198

Depth (cm) 15.0 18.0 16.0 22.0 19.0 18.0

Velocity (m/s) 0.424 0.238 0.845 0.550 0.596 0.531

Depth (cm) 18.5 18.0 15.0 12.0 13.0 15.3

Velocity (m/s) 0.168 1.003 0.413 0.659 0.444 0.537

Depth (cm) 26.0 27.0 23.0 25.0 14.0 23.2

Velocity (m/s) 0.341 0.324 0.613 0.299 0.283 0.342

Depth (cm) 21.0 29.0 22.0 10.0 16.0 19.6

Velocity (m/s) 0.385 0.375 0.260 0.334 0.296 0.330

Depth (cm) 20.0 20.0 22.0 22.0 29.0 22.6

Velocity (m/s) 0.189 0.435 0.345 0.202 0.444 0.323

Depth (cm) 24.8 10.2 10.6 10.0 9.7 13.1

Velocity (m/s) 27.100 12.100 12.200 12.700 13.000 15.420

Depth (cm) 11.0 14.0 9.4 9.0 7.5 10.2

Velocity (m/s) 12.800 19.900 10.700 9.200 8.500 12.220

Depth (cm) 6.8 10.0 8.2 10.0 7.2 8.4

Velocity (m/s) 8.500 11.600 10.800 12.800 8.900 10.520

Depth (cm) 14.0 22.0 26.0 24.0 16.0 20.4

Velocity (m/s) 0.489 0.246 0.412 0.545 0.237 0.386

Depth (cm) 22.0 25.0 44.0 29.0 24.0 28.8

Velocity (m/s) 0.459 0.312 1.082 0.741 0.629 0.645

Depth (cm) 17.0 28.0 34.0 32.0 24.0 27.0

Velocity (m/s) 0.256 0.499 0.377 0.670 0.233 0.407

Depth (cm) 17.0 23.0 19.0 13.0 20.0 18.4

Velocity (m/s) 0.768 1.059 1.333 0.661 0.419 0.848

Depth (cm) 17.0 27.0 34.5 33.0 23.0 26.9

Velocity (m/s) 0.290 0.358 0.229 0.457 0.475 0.362

Depth (cm) 19.0 27.0 29.0 19.0 35.0 23.6

Velocity (m/s) 0.303 0.518 0.725 0.388 0.304 0.570

Depth (cm) 9.0 24.0 35.0 22.0 15.0 21.0

Velocity (m/s) 0.506 0.433 0.727 0.247 0.568 0.496

Depth (cm) 22.0 29.0 39.0 37.0 29.0 31.2

Velocity (m/s) 0.388 0.369 0.303 0.570 0.470 0.420

Depth (cm) 28.0 25.0 32.0 27.0 11.0 24.6

Velocity (m/s) 0.541 0.773 0.637 0.338 0.395 0.537

Depth (cm) 19.0 17.0 33.0 30.0 38.0 27.4

Velocity (m/s) 0.504 0.275 0.333 0.657 0.272 0.408

Depth (cm) 31.0 32.0 16.0 20.0 49.0 29.6

Velocity (m/s) 0.148 0.579 0.374 0.678 0.644 0.485

Depth (cm) 28.0 31.0 16.0 21.0 33.0 25.8

Velocity (m/s) 0.366 1.132 0.596 0.697 0.460 0.650

Depth (cm) 27.5 24.0 26.0 40.0 22.0 27.9

Velocity (m/s) 0.177 0.398 0.516 0.475 0.956 0.504

Depth (cm) 31.0 27.0 22.0 24.0 19.0 24.6

Velocity (m/s) 0.770 0.732 0.540 0.485 0.682 0.642

Depth (cm) 11.0 37.0 47.0 32.0 43.0 34.0

Velocity (m/s) 0.744 0.587 0.820 0.463 0.830 0.689

Depth (cm) 15.0 26.0 32.0 46.0 37.0 31.2

Velocity (m/s) 0.282 0.569 0.657 0.657 0.540 0.541

Depth (cm) 22.0 27.0 35.0 36.0 31.0 30.2

Velocity (m/s) 0.367 0.718 1.001 0.763 0.836 0.737

Depth (cm) 38.0 32.0 17.0 35.0 36.0 31.6

Velocity (m/s) 0.341 0.632 0.680 0.697 1.019 0.674

Depth (cm) 31.0 38.0 56.0 36.0 38.0 39.8

Velocity (m/s) 0.455 0.517 0.532 0.782 0.468 0.551

Depth (cm) 39.0 26.0 19.0 22.0 35.0 28.2

Velocity (m/s) 0.554 0.549 0.700 0.455 0.655 0.583

Management Unit Replicate

RG_LI24

1

2

3

RG_SLINE

2

3

RG_LISP24

1

2

3

1

2

3

RG_GRCK

1

RG_LCUT

1

RG_LILC3

1

3

RG_LIDCOM

1

RG_FRUIL

1

RG_FO23

RG_LIDSL

1

2

3

4

5

RG_LI8

1
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1
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Table G.9:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2019

1 2 3 4 5 Mean

Depth (cm) 10.0 21.0 21.0 13.0 12.0 15.4

Velocity (m/s) 0.356 0.425 0.390 0.465 0.758 0.479

Depth (cm) 21.0 27.0 26.0 15.0 11.0 20.0

Velocity (m/s) 0.461 0.465 0.281 0.289 0.191 0.337

Depth (cm) 14.0 13.0 9.0 17.0 22.0 15.0

Velocity (m/s) 0.307 0.318 0.525 0.312 0.689 0.430

Depth (cm) 17.0 25.0 48.0 71.0 100.0 52.2

Velocity (m/s) 0.412 0.731 0.645 0.887 0.725 0.680

Depth (cm) 18.0 36.0 47.0 53.0 51.0 41.0

Velocity (m/s) 0.835 0.745 0.903 0.816 0.741 0.808

Depth (cm) 30.0 57.0 53.0 50.0 33.0 44.6

Velocity (m/s) 0.659 0.746 0.540 0.836 0.547 0.666

Depth (cm) 19.5 28 23 29 25 24.9

Velocity (m/s) 0.263 0.174 0.592 0.524 0.514 0.413

Depth (cm) 14.5 34.9 32.3 26.4 23.8 26.4

Velocity (m/s) 0.424 0.23 0.423 0.738 0.168 0.397

Depth (cm) 29.2 21.4 18.3 11.7 8.3 17.8

Velocity (m/s) 0.523 0.808 0.636 0.318 0.381 0.533

Depth (cm) 19 24 30.5 32 44 29.9

Velocity (m/s) 0.189 0.573 0.616 0.378 0.425 0.436

Depth (cm) 8 11.5 14 21.5 27 16.4

Velocity (m/s) 0.116 0.112 0.298 0.409 0.365 0.260

Depth (cm) 11 25 21 22 33 22.4

Velocity (m/s) 0.172 0.135 0.15 0.172 0.293 0.184

Depth (cm) 18 17.5 19 17 11 16.5

Velocity (m/s) 0.416 0.42 0.46 0.599 0.264 0.432

Depth (cm) 15 25 25 17 18 20.0

Velocity (m/s) 0.471 0.567 0.69 0.336 0.259 0.465

Depth (cm) 13 13 18 18 18 16.0

Velocity (m/s) 0.294 0.445 0.707 0.933 0.977 0.671

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) 5.9 11.7 15.3 17.7 18.7 13.9

Velocity (m/s) 0.081 0.339 0.354 0.394 0.4 0.314

Depth (cm) 8.4 13.3 12.6 8.3 13.7 11.3

Velocity (m/s) 0.351 0.423 0.456 0.498 0.322 0.410

Depth (cm) 11.4 11.0 10.5 15.7 16.3 13.0

Velocity (m/s) 0.283 0.316 0.504 0.550 0.724 0.475

Depth (cm) 10.5 6.5 11.5 6.0 5.0 7.9

Velocity (m/s) 0.219 0.077 0.067 0.565 0.29 0.244

Depth (cm)  -  -  -  -  - -

Velocity (m/s)  -  -  -  -  - -

Depth (cm)  -  -  -  -  - -

Velocity (m/s)  -  -  -  -  - -

Depth (cm) 7.0 7.0 9.8 8.4 3.0 7.0

Velocity (m/s) 0.274 0.434 0.466 0.287 0.074 0.307

Depth (cm) 5.4 9.5 7.8 10.0 5.0 7.5

Velocity (m/s) 0.192 0.389 0.486 0.077 0.038 0.236
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Table G.9:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2019

1 2 3 4 5 Mean

Depth (cm) 20.0 55.0 65.0 43.0 52.0 47.0

Velocity (m/s) 0.4 0.88 1.17 0.850 1.280 0.916

Depth (cm) 12.0 26.5 39.0 47.0 56.0 36.1

Velocity (m/s) 0.350 0.550 0.650 0.950 0.600 0.620

Depth (cm) 8.5 13.0 39.0 69.0 62.0 38.3

Velocity (m/s) 0.060 0.160 0.350 0.980 0.660 0.442

Depth (cm) 17.0 60.0 64.0 53.0 48.0 48.4

Velocity (m/s) 0.190 0.810 0.930 0.970 1.030 0.786

Depth (cm) 12.0 36.0 49.0 63.0 65.0 45.0

Velocity (m/s) 0.470 0.780 0.970 0.910 0.950 0.816

Depth (cm) 17 11 18 30 42 23.6

Velocity (m/s) 0.569 0.402 0.833 0.61 0.886 0.659

Depth (cm) 7.0 16.0 27.0 80.0 61.0 38.2

Velocity (m/s) 0.305 0.670 0.683 0.491 0.408 0.511

Depth (cm) 19.0 26.0 32.0 31.0 61.0 33.8

Velocity (m/s) 0.460 0.312 0.544 0.452 0.345 0.423

Depth (cm) 45.0 36.0 36.0 35.0 34.0 37.2

Velocity (m/s) 0.299 0.530 0.608 0.709 0.540 0.537

Depth (cm) 22.0 45.0 10.0 26.0 21.0 24.8

Velocity (m/s) 0.149 0.448 0.442 0.761 0.780 0.516

Depth (cm) 21.0 16.5 18.5 17.5 10.0 16.7

Velocity (m/s) 0.357 0.325 0.271 0.185 0.173 0.262

Depth (cm) 18.0 25.0 18.5 22.5 24.5 21.7

Velocity (m/s) 0.215 0.205 0.237 0.341 0.245 0.249

Depth (cm) 15.0 19.0 19.0 14.0 19.0 17.2

Velocity (m/s) 0.219 0.185 0.490 0.268 0.379 0.308

Depth (cm) 18.0 25.0 34.5 35.5 27.0 28.0

Velocity (m/s) 0.060 0.290 0.410 0.800 0.260 0.364

Depth (cm) 19.5 32.0 43.5 38.5 26.0 31.9

Velocity (m/s) 0.040 0.280 0.570 0.370 0.290 0.310

Depth (cm) 13.0 24.5 30.5 44.0 36.0 29.6

Velocity (m/s) 0.280 0.440 0.610 0.700 0.820 0.570

Depth (cm) 13.0 16.0 14.0 18.0 15 15.2

Velocity (m/s) 0.318 0.319 0.308 0.212 0.543 0.340

Depth (cm) 18.0 20.0 12.0 18.0 17.0 17.0

Velocity (m/s) 0.179 0.437 0.263 0.426 0.254 0.312

Depth (cm) 16.0 17.0 22.0 19.0 23.0 19.4

Velocity (m/s) 0.190 0.232 0.241 0.326 0.462 0.290

Depth (cm) 12.0 10.0 7.0 10.0 10.0 9.8

Velocity (m/s) 0.101 0.132 0.177 0.120 0.172 0.140

Depth (cm) 10.0 14.0 14.0 22.0 14.0 14.8

Velocity (m/s) 0.067 0.399 0.211 0.128 0.294 0.220

Depth (cm) 14.0 16.0 18.0 18.0 20.0 17.2

Velocity (m/s) 0.143 0.064 0.210 0.222 0.425 0.213

Depth (cm) 4.5 16.0 20.0 24.0 18.0 16.5

Velocity (m/s) 0.5 0.767 0.99 0.77 0.89 0.783

Depth (cm) 21.0 16.5 22.0 22.0 21.0 20.5

Velocity (m/s) 0.540 0.890 0.830 0.990 0.940 0.838

Depth (cm) 12.5 10.0 14.0 13.0 9.0 11.7

Velocity (m/s) 0.700 1.440 0.940 0.990 0.630 0.940

Depth (cm) 9.5 16.0 15.5 24.0 25.5 18.1

Velocity (m/s) 0.540 0.700 1.040 1.210 0.630 0.824

Depth (cm) 22.0 24.0 18.5 14.0 16.0 18.9

Velocity (m/s) 0.700 0.770 1.130 0.830 0.940 0.874

Depth (cm) 14.0 16.0 17.0 15.0 14 15.2

Velocity (m/s) 0.580 0.580 0.610 0.710 0.410 0.578

Depth (cm) 8.0 25.0 17.0 9.0 24 16.6

Velocity (m/s) 0.270 0.450 0.620 0.470 0.260 0.414

Depth (cm) 9.0 8.0 8.0 11.0 7.0 8.6

Velocity (m/s) 0.850 0.450 0.360 0.820 0.390 0.574
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Table G.9:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2019

1 2 3 4 5 Mean

Depth (cm) 23 26.0 30.0 35.0 22.0 27.2

Velocity (m/s) 0.240 0.170 0.180 0.220 0.540 0.270

Depth (cm) 19.0 22.0 26.0 31.0 38.0 27.2

Velocity (m/s) 0.330 0.560 0.690 0.580 0.710 0.574

Depth (cm) 21.0 28.0 33.0 45.0 31.0 31.6

Velocity (m/s) 0.770 0.640 0.550 0.740 0.510 0.642

Depth (cm) 24.0 28.0 23.0 41.0 36.0 30.4

Velocity (m/s) 0.270 0.740 0.340 0.390 0.540 0.456

Depth (cm) 26.0 34.0 45.0 67.0 34.0 41.2

Velocity (m/s) 0.330 0.320 0.500 0.670 0.510 0.466

Depth (cm) 12.0 13.0 20.0 16.0 12.0 14.6

Velocity (m/s) 0.350 0.378 0.382 0.347 0.484 0.388

Depth (cm) 12.0 22.0 16.0 12.5 9.5 14.4

Velocity (m/s) 0.164 0.173 0.377 0.433 0.294 0.288

Depth (cm) 26.0 12.0 9.5 18.0 18.0 16.7

Velocity (m/s) 0.742 0.481 0.275 0.398 0.478 0.475

Depth (cm) 11.5 15.0 22.5 29.0 16.5 18.9

Velocity (m/s) 0.200 0.410 0.680 0.910 0.480 0.536

Depth (cm) 18.5 22.0 13.5 15.0 9.0 15.6

Velocity (m/s) 0.100 0.070 0.350 0.150 0.200 0.174

Depth (cm) 12.0 13.5 15.0 15.0 14.0 13.9

Velocity (m/s) 0.040 0.030 0.030 0.030 0.020 0.030

Depth (cm) 15.0 15.0 19.0 23.0 20.0 18.4

Velocity (m/s) 0.243 0.261 0.299 0.385 0.190 0.276

Depth (cm) 16.0 18.0 17.0 20.0 21.0 18.4

Velocity (m/s) 0.338 0.194 0.162 0.340 0.381 0.283

Depth (cm) 20.5 16.5 23.0 20.0 11.5 18.3

Velocity (m/s) 0.356 0.230 0.346 0.488 0.208 0.326

Depth (cm) 17.0 15.0 12.0 24.0 26.0 18.8

Velocity (m/s) 0.344 0.500 0.260 0.205 0.308 0.323

Depth (cm) 18.0 16.0 16.0 17.0 21.0 17.6

Velocity (m/s) 0.364 0.177 0.428 0.439 0.372 0.356

Depth (cm) 13.5 19.5 21.0 13.0 20.0 17.4

Velocity (m/s) 0.374 0.472 0.269 0.203 0.376 0.339

Depth (cm) 16.0 16.0 17.0 19.0 19.0 17.4

Velocity (m/s) 0.225 0.379 0.136 0.237 0.249 0.245

Depth (cm) 14.0 11.0 15.0 24.0 21.0 17.0

Velocity (m/s) 0.339 0.316 0.249 0.262 0.298 0.293

Depth (cm) 17.0 29.0 18.0 31.0 31 25.2

Velocity (m/s) 0.315 0.259 0.352 0.279 0.386 0.318

Depth (cm) 14.0 17.0 17.0 16.0 15.0 15.8

Velocity (m/s) 0.872 0.858 0.625 0.525 1.002 0.776

Depth (cm) 16.0 26.0 15.0 17.0 27.0 20.2

Velocity (m/s) 0.364 0.367 0.250 0.397 0.338 0.343

Depth (cm) 12 22 31 35 23 24.6

Velocity (m/s) 0.184 0.376 0.246 0.388 0.595 0.358

Depth (cm) 22.0 23.0 31.0 28.0 22.0 25.2

Velocity (m/s) 0.256 0.404 0.339 0.337 0.424 0.352

Depth (cm) 21.0 25.0 19.0 23.0 15.0 20.6

Velocity (m/s) 0.279 0.296 0.263 0.265 0.206 0.262

Depth (cm) 20.0 42.0 37.0 19.0 14.0 26.4

Velocity (m/s) 0.247 0.288 0.346 0.534 0.344 0.352

Depth (cm) 18.0 19.0 17.0 15.0 24.0 18.6

Velocity (m/s) 0.122 0.295 0.163 0.135 0.234 0.190

Depth (cm) 23.0 25.0 25.0 16.0 23.0 22.4

Velocity (m/s) 0.444 0.216 0.388 0.355 0.182 0.317

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) 19.0 32.5 33.5 35.0 35.5 31.1

Velocity (m/s) 0.450 0.350 0.570 0.570 0.420 0.472
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Table G.9:  Channel Depth and Velocity Data Associated with Reference and  Mine-exposed Sampling Areas, RAEMP, 
2019

1 2 3 4 5 Mean

Depth (cm) 26.0 28.5 43.0 49.5 66.0 42.6

Velocity (m/s) 0.081 0.262 0.387 0.559 0.745 0.407

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) - - - - - -

Velocity (m/s) - - - - - -

Depth (cm) 30.0 38.0 46.0 22.0 37.0 34.6

Velocity (m/s) 0.381 0.274 0.254 0.378 0.245 0.306

Depth (cm) 16 25.0 37.0 22.0 20.0 24.0

Velocity (m/s) 0.54 0.34 0.68 0.51 0.26 0.466

Depth (cm) 15.0 10.0 17.0 27.0 29.0 19.6

Velocity (m/s) 0.530 0.420 0.580 0.590 0.390 0.502

Depth (cm) 22.0 18.0 21.0 32.0 39.0 26.4

Velocity (m/s) 0.390 0.580 0.560 0.590 0.750 0.574

Depth (cm) 24.0 22.0 44.0 36.0 24.0 30.0

Velocity (m/s) 0.260 0.630 0.680 0.440 0.190 0.440

Depth (cm) 16.0 21.0 21.0 19.0 36.0 22.6

Velocity (m/s) 0.710 0.650 0.840 0.530 0.580 0.662

Depth (cm) 26.0 25.0 19.0 29.0 37.0 27.2

Velocity (m/s) 0.760 0.670 0.800 0.500 0.790 0.704

Depth (cm) 25.0 22.0 22.0 38.0 38.0 29.0

Velocity (m/s) 0.470 0.680 0.230 0.410 0.410 0.440

Depth (cm) 16.0 32.0 31.0 36.0 38.0 30.6

Velocity (m/s) 0.420 0.510 0.600 0.580 0.690 0.560

Depth (cm) 14.0 28.0 29.0 22.0 42.0 27.0

Velocity (m/s) 0.460 0.690 0.700 0.490 0.820 0.632

Depth (cm) 22.0 33.0 18.0 36.0 43.0 30.4

Velocity (m/s) 0.320 0.390 0.100 0.240 0.530 0.316

Depth (cm) 20.0 37.0 22.0 37.0 16.0 26.4

Velocity (m/s) 0.670 0.910 0.660 0.740 0.370 0.670

Depth (cm) 27.0 25.0 26.0 27.0 30.0 27.0

Velocity (m/s) 0.560 0.720 0.530 1.210 0.830 0.770

Depth (cm) 13.0 17.0 33.0 52.0 38.0 30.6

Velocity (m/s) 0.450 0.630 0.890 0.740 1.340 0.810

Depth (cm) 21.0 20.0 16.0 17.0 13.0 17.4

Velocity (m/s) 0.420 0.600 1.010 0.460 0.240 0.546

Depth (cm) 30.0 24.0 13.0 9.0 41.0 23.4

Velocity (m/s) 0.770 0.260 0.240 0.600 0.630 0.500

Depth (cm) 16.0 35.0 54.0 35.0 21.0 32.2

Velocity (m/s) 0.320 0.270 0.510 0.480 0.150 0.346

Depth (cm) 18.0 27.0 26.0 34.0 42.0 29.4

Velocity (m/s) 0.120 0.450 0.240 0.400 0.610 0.364
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Notes: Velocity measurements were taken at five randomly chosen locations throughout the kick sample area. Velocity was measured at the bottom of the water 
column. "-" indicates no data collected.
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Table G.10: Pebble Count and Calcite Index, RG_FODHE, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 16.0 -
2 0 1 15.8 -
3 0 1 8.8 -
4 0 1 11.8 -
5 0 0 10.0 -
6 0 1 9.6 -
7 0 1 17.5 -
8 0 1 4.6 -
9 0 1 10.2 -
10 0 0 5.6 0.75
11 0 1 17.5 -
12 0 0 7.6 -
13 0 1 8.5 -
14 0 1 7.2 -
15 0 1 14.0 -
16 0 1 11.6 -
17 0 1 33.0 -
18 0 1 14.5 -
19 0 1 9.2 -
20 0 1 10.2 0.50
21 0 1 4.8 -
22 0 1 8.1 -
23 0 1 4.6 -
24 0 1 9.6 -
25 0 1 4.5 -
26 0 1 8.7 -
27 0 1 4.3 -
28 0 1 9.6 -
29 0 0 7.5 -
30 0 0 7.4 0.75
31 0 1 11.3 -
32 0 1 7.5 -
33 0 1 8.2 -
34 0 1 18.0 -
35 0 1 8.5 -
36 0 1 6.6 -
37 0 1 4.6 -
38 0 1 16.4 -
39 0 1 8.8 -
40 0 1 12.7 0.50
41 0 1 9.6 -
42 0 1 9.4 -
43 0 1 21.0 -
44 0 1 7.7 -
45 0 1 20.0 -
46 0 1 11.3 -
47 0 1 7.6 -
48 0 1 14.8 -
49 0 1 7.5 -
50 0 1 10.7 0.25
51 0 1 25.0 -
52 0 1 9.2 -
53 0 1 13.8 -
54 0 1 7.8 -
55 0 1 15.3 -
56 0 0 4.2 -
57 0 1 11.0 -
58 0 1 10.8 -
59 0 1 18.0 -
60 0 1 13.4 0.25
61 0 1 11.6 -
62 0 1 12.6 -
63 0 1 6.0 -
64 0 1 8.9 -
65 0 1 10.4 -
66 0 1 13.9 -
67 0 1 8.2 -
68 0 1 11.0 -
69 0 1 11.1 -
70 0 1 10.2 0.75
71 0 1 7.4 -
72 0 1 12.0 -
73 0 0 7.1 -
74 0 1 11.5 -
75 0 1 10.7 -
76 0 1 11.6 -
77 0 1 8.0 -
78 0 1 12.9 -
79 0 1 14.8 -
80 0 1 13.6 0.25
81 0 1 12.1 -
82 0 1 15.0 -
83 0 1 6.2 -
84 0 1 14.8 -
85 0 1 9.3 -
86 0 1 8.4 -
87 0 1 12.5 -
88 0 1 6.1 -
89 0 1 16.0 -
90 0 1 12.7 0.25
91 0 1 7.5 -
92 0 1 7.2 -
93 0 0 3.0 -
94 0 1 14.8 -
95 0 1 6.7 -
96 0 1 12.6 -
97 0 1 12.2 -
98 0 1 7.5 -
99 0 1 9.7 -

100 0 1 10.3 0.25
Minimum 0 0 3.0 0.25
Maximum 0 1.0 33.0 0.75

Mean 0 0.92 10.8 0.45
Standard Deviation 0 0.27 4.58 0.23

Geometric mean - - 10.0 -
Median 0 1.0 10.2 0.38

Notes: CI = Calcite index, "-" = no data. 

RG_FODHE (CI = 0.92)



Table G.11: Pebble Count and Calcite Index, RG_FOUNGD, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.1 -
2 0 0 7.6 -
3 0 1 10.6 -
4 0 1 8.9 -
5 0 1 3.5 -
6 0 0 6.7 -
7 0 0 4.2 -
8 0 0 14.0 -
9 0 1 7.3 -
10 0 0 5.2 0.25
11 0 1 14.5 -
12 0 1 8.1 -
13 0 1 8.8 -
14 0 1 7.5 -
15 0 0 3.1 -
16 0 0 7.2 -
17 0 0 4.7 -
18 0 0 5.3 -
19 0 0 7.2 -
20 0 1 7.3 0.50
21 0 0 5.4 -
22 0 1 4.8 -
23 0 1 6.2 -
24 0 0 5.6 -
25 0 1 8.1 -
26 0 1 6.0 -
27 0 0 8.2 -
28 0 1 6.8 -
29 0 0 7.5 -
30 0 1 7.1 0.25
31 0 1 10.5 -
32 0 1 5.2 -
33 0 1 12.2 -
34 0 1 7.7 -
35 0 1 7.3 -
36 0 1 8.2 -
37 0 1 17.0 -
38 0 1 7.2 -
39 0 1 6.0 -
40 0 1 6.6 0.50
41 0 1 7.1 -
42 0 1 8.4 -
43 0 1 5.6 -
44 0 1 9.3 -
45 0 1 7.7 -
46 0 1 6.5 -
47 0 0 4.6 -
48 0 0 4.5 -
49 0 0 4.4 -
50 0 0 4.3 0.25
51 0 0 4.0 -
52 0 1 6.5 -
53 0 1 8.5 -
54 0 1 11.0 -
55 0 1 7.6 -
56 0 1 5.3 -
57 0 1 6.0 -
58 0 1 7.2 -
59 0 1 6.5 -
60 0 1 10.0 0.25
61 0 0 7.5 -
62 0 0 6.9 -
63 0 1 6.8 -
64 0 1 4.9 -
65 0 1 6.4 -
66 0 1 6.9 -
67 0 1 7.2 -
68 0 0 5.3 -
69 0 0 8.8 -
70 0 1 7.9 0.50
71 0 1 5.8 -
72 0 0 5.6 -
73 0 0 4.4 -
74 0 0 6.0 -
75 0 1 8.5 -
76 0 1 8.2 -
77 0 0 4.6 -
78 0 1 7.7 -
79 0 1 5.0 -
80 0 1 17.0 0.50
81 0 1 12.4 -
82 0 1 4.2 -
83 0 1 5.4 -
84 0 1 6.1 -
85 0 0 7.5 -
86 0 1 7.7 -
87 0 0 6.6 -
88 0 0 3.8 -
89 0 0 4.9 -
90 0 0 6.6 0.25
91 0 1 5.6 -
92 0 0 4.9 -
93 0 0 15.5 -
94 0 0 13.5 -
95 0 1 6.2 -
96 0 1 7.9 -
97 0 0 5.3 -
98 0 1 7.6 -
99 0 0 5.3 -

100 0 0 5.2 0.50
Minimum 0 0.0 3.1 0.25
Maximum 0 1.0 17.0 0.50

Mean 0 0.62 7.2 0.38
Standard Deviation 0 0.49 2.7 0.13

Geometric mean - - 6.8 -
Median 0 1.0 6.9 0.38

Notes: CI = Calcite index, "-" = no data. 

RG_FOUNGD (CI = 0.62) 



Table G.12: Pebble Count and Calcite Index, RG_FODNGD, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 18.5 -
2 0 1 7.4 -
3 0 1 6.5 -
4 0 1 5.6 -
5 0 1 9.6 -
6 0 0 7.6 -
7 0 0 7.7 -
8 0 0 3.2 -
9 0 1 8.2 -
10 0 1 9.8 0.25
11 0 1 9.9 -
12 0 1 10.5 -
13 0 1 7.7 -
14 0 1 6.2 -
15 0 1 20.5 -
16 0 1 10.0 -
17 0 1 9.6 -
18 0 1 8.1 -
19 0 1 6.7 -
20 0 1 7.1 0.75
21 0 1 14.9 -
22 0 1 11.0 -
23 0 0 4.0 -
24 0 1 7.2 -
25 0 1 7.1 -
26 0 1 14.0 -
27 0 1 12.2 -
28 0 1 12.6 -
29 0 1 10.5 -
30 0 1 13.1 0.25
31 0 1 9.5 -
32 0 1 12.3 -
33 0 1 7.8 -
34 0 1 9.4 -
35 0 1 9.3 -
36 0 1 5.6 -
37 0 1 4.1 -
38 0 1 7.8 -
39 0 1 9.8 -
40 0 1 8.4 0.75
41 0 1 6.1 -
42 0 1 9.6 -
43 0 1 6.4 -
44 0 1 15.9 -
45 0 1 14.5 -
46 0 1 6.9 -
47 0 1 12.0 -
48 0 1 7.5 -
49 0 1 11.3 -
50 0 1 22.0 0.50
51 0 1 10.0 -
52 0 1 6.1 -
53 0 1 5.0 -
54 0 1 7.8 -
55 0 1 8.9 -
56 0 1 12.8 -
57 0 1 7.3 -
58 0 1 22.0 -
59 0 1 8.3 -
60 0 1 8.0 0.50
61 0 1 17.0 -
62 0 1 85.0 -
63 0 1 6.7 -
64 0 1 13.4 -
65 0 1 19.0 -
66 0 1 8.7 -
67 0 1 10.3 -
68 0 1 10.4 -
69 0 1 11.4 -
70 0 1 9.5 0.50
71 0 1 10.3 -
72 0 1 8.2 -
73 0 1 6.7 -
74 0 1 8.9 -
75 0 1 8.4 -
76 0 1 7.2 -
77 0 1 18.5 -
78 0 1 11.4 -
79 0 1 48.0 -
80 0 1 7.9 0.50
81 0 1 18.0 -
82 0 1 12.5 -
83 0 1 11.0 -
84 0 1 12.6 -
85 0 1 6.9 -
86 0 1 10.6 -
87 0 1 11.1 -
88 0 1 18.5 -
89 0 1 3.6 -
90 0 1 4.4 0
91 0 1 10.0 -
92 0 1 9.4 -
93 0 1 12.5 -
94 0 1 3.6 -
95 0 1 9.6 -
96 0 1 11.4 -
97 0 1 15.0 -
98 0 1 11.3 -
99 0 1 11.1 -

100 0 1 12.2 0.25
Minimum 0 0 3.2 0
Maximum 0 1.0 85.0 0.75

Mean 0 1.0 11.2 0.43
Standard Deviation 0 0.20 9.3 0.24

Geometric mean - - 9.7 -
Median 0 1.0 9.6 0.50

Notes: CI = Calcite index, "-" = no data. 

RG_FODNGD (CI = 0.96)



Table G.13: Pebble Count and Calcite Index, RG_MP1, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.2 -
2 0 1 9.5 -
3 0 1 16.0 -
4 0 1 18.5 -
5 0 1 8.6 -
6 0 1 7.1 -
7 0 1 8.6 -
8 0 1 38.0 -
9 0 1 5.7 -
10 0 1 15.9 0.75
11 0 1 5.3 -
12 0 1 4.6 -
13 0 1 40.0 -
14 0 1 21.0 -
15 0 1 5.5 -
16 0 1 13.3 -
17 0 1 17.5 -
18 0 1 33.0 -
19 0 1 12.2 -
20 0 1 15.2 0.25
21 0 1 24.0 -
22 0 1 17.7 -
23 0 0 4.0 -
24 0 1 58.0 -
25 0 1 19.2 -
26 0 0 1.8 -
27 0 1 18.3 -
28 0 1 14.0 -
29 0 1 28.5 -
30 0 1 17.8 0.5
31 0 1 3.9 -
32 0 1 28.0 -
33 0 1 18.5 -
34 0 1 7.8 -
35 0 1 3.7 -
36 0 1 30.0 -
37 0 1 22.0 -
38 0 1 26.0 -
39 0 0 4.2 -
40 0 1 15.5 0.5
41 0 1 5.2 -
42 0 1 3.7 -
43 0 1 26.0 -
44 0 1 15.5 -
45 0 1 13.6 -
46 0 1 41.0 -
47 0 1 18.3 -
48 0 1 4.0 -
49 0 1 5.2 -
50 0 1 21.0 0.25
51 0 1 14.6 -
52 0 1 10.5 -
53 0 1 15.1 -
54 0 1 18.0 -
55 0 1 3.9 -
56 0 1 51.0 -
57 0 1 11.5 -
58 0 1 8.0 -
59 0 1 17.0 -
60 0 1 30.0 0.75
61 0 1 16.7 -
62 0 1 9.8 -
63 0 1 34.0 -
64 0 1 12.5 -
65 0 0 5.3 -
66 0 0 2.1 -
67 0 1 18.0 -
68 0 1 14.0 -
69 0 1 4.7 -
70 0 1 25.0 0.5
71 0 1 12.8 -
72 0 1 25.0 -
73 0 1 29.0 -
74 0 1 13.5 -
75 0 1 46.0 -
76 0 1 16.0 -
77 0 1 8.0 -
78 0 1 5.7 -
79 0 1 5.3 -
80 0 1 18.5 0.25
81 0 1 32.0 -
82 0 1 7.2 -
83 0 1 19.0 -
84 0 1 7.0 -
85 0 1 21.0 -
86 0 1 5.0 -
87 0 1 7.3 -
88 0 1 11.0 -
89 0 1 13.0 -
90 0 1 12.5 0.25
91 0 1 10.3 -
92 0 1 9.8 -
93 0 1 14.5 -
94 0 1 5.3 -
95 0 1 25.5 -
96 0 1 26.0 -
97 0 1 9.4 -
98 0 1 9.9 -
99 0 1 5.2 -

100 0 1 29.0 0.5
Minimum 0 0 1.8 0.25
Maximum 0 1.0 58.0 0.75

Mean 0 1.0 16.1 0.45
Standard Deviation 0 0.22 11.1 0.20

Geometric mean - - 12.6 -
Median 0 1.0 14.3 0.50

Notes: CI = Calcite index, "-" = no data. 

RG_MP1 (CI = 0.95) 



Table G.14: Pebble Count and Calcite Index, RG_FOUSH, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 14.5 -
2 0 0 11.5 -
3 0 1 5.2 -
4 0 0 8.1 -
5 0 0 8.6 -
6 0 1 14.0 -
7 0 1 12.3 -
8 0 0 3.6 -
9 0 1 28.0 -
10 0 0 13.5 -
11 0 1 26.0 -
12 0 1 8.2 0.25
13 0 1 15.5 -
14 0 1 14.3 -
15 0 1 15.0 -
16 0 1 15.0 -
17 0 1 22.5 -
18 0 1 8.2 -
19 0 1 15.3 -
20 0 1 9.5 0.25
21 0 1 19.5 -
22 0 1 16.5 -
23 0 1 8.5 -
24 0 1 11.5 -
25 0 1 9.5 -
26 0 1 16.0 -
27 0 1 20.0 -
28 0 0 6.2 -
29 0 1 9.5 -
30 0 1 10.4 0.25
31 0 1 10.0 -
32 0 1 5.9 -
33 0 1 7.8 -
34 0 1 6.2 -
35 0 1 8.4 -
36 0 1 36.0 -
37 0 1 6.3 -
38 0 1 8.6 -
39 0 1 14.5 -
40 0 1 12.2 0.50
41 0 1 6.2 -
42 0 1 11.5 -
43 0 1 12.1 -
44 0 1 12.6 -
45 0 1 25.0 -
46 0 1 6.8 -
47 0 1 22.0 -
48 0 1 10.5 -
49 0 1 9.1 -
50 0 1 9.7 -
51 0 1 8.4 0.25
52 0 1 6.5 -
53 0 1 7.0 -
54 0 1 8.3 -
55 0 1 7.2 -
56 0 1 15.5 -
57 0 1 11.5 -
58 0 1 9.0 -
59 0 1 5.7 -
60 0 0 9.7 0.25
61 0 1 13.0 -
62 0 1 8.8 -
63 0 1 10.6 -
64 0 1 6.2 -
65 0 1 11.3 -
66 0 1 10.5 -
67 0 1 5.7 -
68 0 1 9.9 -
69 0 1 14.0 -
70 0 1 11.8 0.25
71 0 1 11.6 -
72 0 1 20.0 -
73 0 0 6.2 -
74 0 1 11.1 -
75 0 1 8.6 -
76 0 1 24.0 -
77 0 1 9.1 -
78 0 1 8.6 -
79 0 1 5.9 -
80 0 1 22.0 -
81 0 1 20.5 0.50
82 0 1 14.2 -
83 0 1 7.9 -
84 0 1 9.2 -
85 0 1 21.0 -
86 0 1 7.7 -
87 0 1 32.0 -
88 0 1 12.0 -
89 0 1 18.0 -
90 0 1 21.0 0.25
91 0 1 9.2 -
92 0 1 9.1 -
93 0 1 12.0 -
94 0 0 9.2 -
95 0 0 8.2 -
96 1 0 9.3 -
97 0 1 12.2 -
98 0 1 7.4 -
99 0 1 33.0 -

100 0 1 10.6 0.25
Minimum 0 0 3.6 0.25
Maximum 1.0 1.0 36.0 0.50

Mean 0 0.89 12.4 0.30
Standard Deviation 0.10 0.31 6.3 0.11

Geometric mean - - 11.1 -
Median 0 1.0 10.5 0.25

Notes: CI = Calcite index, "-" = no data. 

RG_FOUSH (CI = 0.90) 



Table G.15: Pebble Count and Calcite Index, RG_FOUKI, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.5 -
2 0 0 6.0 -
3 0 1 13.0 -
4 0 1 18.0 -
5 0 1 12.0 -
6 0 0 6.0 -
7 0 0 4.5 -
8 0 1 14.0 -
9 0 0 4.0 -
10 0 1 11.5 0
11 0 1 12.0 -
12 0 1 8.5 -
13 0 1 12.5 -
14 0 0 9.0 -
15 0 0 8.0 -
16 0 1 6.5 -
17 0 0 6.0 -
18 0 1 12.0 -
19 0 0 7.0 -
20 0 1 4.0 0
21 0 1 16.5 -
22 0 1 11.5 -
23 0 0 5.0 -
24 0 0 6.5 -
25 0 1 19.0 -
26 0 1 13.0 -
27 0 1 13.0 -
28 0 0 9.5 -
29 0 1 6.0 -
30 0 0 11.0 0
31 0 0 11.5 -
32 0 1 19.0 -
33 0 1 9.5 -
34 0 1 11.0 -
35 0 1 45.0 -
36 0 0 12.0 -
37 0 1 8.0 -
38 0 1 14.0 -
39 0 1 7.0 -
40 0 1 10.0 0
41 0 1 5.0 -
42 0 1 10.0 -
43 0 1 5.0 -
44 0 1 11.0 -
45 0 0 10.5 -
46 0 1 14.0 -
47 0 1 8.0 -
48 0 1 6.0 -
49 0 1 9.0 -
50 0 1 15.0 0
51 0 1 3.5 -
52 0 1 16.5 -
53 0 1 5.5 -
54 0 1 14.0 -
55 0 0 11.0 -
56 0 1 12.0 -
57 0 1 9.0 -
58 0 1 5.0 -
59 0 0 7.0 -
60 0 1 9.0 0.25
61 0 1 14.0 -
62 0 1 11.0 -
63 0 1 7.0 -
64 0 1 4.0 -
65 0 1 10.0 -
66 0 1 6.0 -
67 0 1 5.0 -
68 0 1 10.0 -
69 0 1 18.0 -
70 0 1 9.0 0.50
71 0 1 3.5 -
72 0 1 6.0 -
73 0 1 3.5 -
74 0 1 13.5 -
75 0 1 5.5 -
76 0 1 9.5 -
77 0 1 8.0 -
78 0 1 9.0 -
79 0 1 16.0 -
80 0 0 9.0 0.50
81 0 1 6.0 -
82 0 1 14.0 -
83 0 1 11.0 -
84 0 1 7.0 -
85 0 1 13.0 -
86 0 1 14.0 -
87 0 1 8.0 -
88 0 1 5.5 -
89 0 0 5.0 -
90 0 1 12.5 0
91 0 1 3.0 -
92 0 0 3.5 -
93 0 1 7.0 -
94 0 1 7.5 -
95 0 1 10.5 -
96 0 0 9.0 -
97 0 1 11.0 -
98 0 1 8.0 -
99 0 1 18.0 -
100 0 0 8.0 0

Minimum 0 0 3.0 0
Maximum 0 1.0 45.0 0.50

Mean 0 0.78 9.9 0.13
Standard Deviation 0 0.42 5.3 0.21

Geometric mean - - 8.9 -
Median 0 1.0 9.0 0

Notes: CI = Calcite index, "-" = no data. 

RG_FOUKI (CI = 0.78)



Table G.16: Pebble Count and Calcite Index, RG_FOBKS, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.1 -
2 0 0 3.9 -
3 0 1 15.7 -
4 0 1 5.0 -
5 0 0 8.2 -
6 0 0 1.5 -
7 0 0 3.4 -
8 0 0 7.5 -
9 0 1 8.7 -
10 0 0 7.2 0.50
11 0 1 13.2 -
12 0 0 3.4 -
13 0 0 8.1 -
14 0 0 9.9 -
15 0 0 1.3 -
16 0 1 19.5 -
17 0 0 5.2 -
18 0 0 11.0 -
19 0 1 7.2 -
20 0 1 11.6 0.25
21 0 1 10.0 -
22 0 1 12.9 -
23 0 0 6.0 -
24 0 0 5.4 -
25 0 1 10.0 -
26 0 0 5.9 -
27 0 1 8.3 -
28 0 0 14.4 -
29 0 0 2.2 -
30 0 0 7.6 0.25
31 0 0 6.5 -
32 0 0 8.1 -
33 0 0 6.0 -
34 0 1 9.1 -
35 0 0 2.9 -
36 0 0 16.0 -
37 0 0 3.5 -
38 0 0 7.2 -
39 0 0 6.0 -
40 0 1 12.5 0.25
41 0 0 10.0 -
42 0 1 11.1 -
43 0 1 21.0 -
44 0 1 9.4 -
45 0 1 5.8 -
46 0 0 9.4 -
47 0 0 9.1 -
48 0 0 3.5 -
49 0 1 11.3 -
50 0 1 20.5 0
51 0 0 5.2 -
52 0 0 13.0 -
53 0 0 7.1 -
54 0 1 15.3 -
55 0 1 5.9 -
56 0 1 15.2 -
57 0 1 8.7 -
58 0 1 11.7 -
59 0 1 11.0 -
60 0 1 12.5 0.50
61 0 1 12.2 -
62 0 1 10.9 -
63 0 0 2.3 -
64 0 0 7.1 -
65 0 0 9.5 -
66 0 0 3.9 -
67 0 0 15.0 -
68 0 0 2.0 -
69 0 0 1.7 -
70 0 0 15.2 0.50
71 0 0 6.4 -
72 0 0 9.1 -
73 0 0 8.9 -
74 0 0 11.6 -
75 0 0 8.9 -
76 0 0 8.2 -
77 0 0 16.5 -
78 0 1 14.3 -
79 0 1 10.1 -
80 0 1 20.5 0.50
81 0 1 19.1 -
82 0 1 9.2 -
83 0 1 10.9 -
84 0 1 12.2 -
85 0 0 4.4 -
86 0 1 6.7 -
87 0 1 26.0 -
88 0 1 4.5 -
89 0 1 2.6 -
90 0 1 10.5 0.25
91 0 0 5.0 -
92 0 1 23.5 -
93 0 1 7.0 -
94 0 1 7.4 -
95 0 1 11.8 -
96 0 1 10.4 -
97 0 1 8.1 -
98 0 1 2.0 -
99 0 1 15.2 -

100 0 0 7.2 0.25
Minimum 0 0 1.3 0
Maximum 0 1.0 26.0 0.50

Mean 0 0.48 9.3 0.33
Standard Deviation 0 0.50 5.0 0.17

Geometric mean - - 7.9 -
Median 0 0 8.8 0.25

Notes: CI = Calcite index, "-" = no data. 

RG_FOBKS (CI = 0.48) 



Table G.17: Pebble Count and Calcite Index, RG_FOBSC, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 17.0 -
2 0 1 10.0 -
3 0 1 6.0 -
4 1 1 17.0 -
5 0 1 10.0 -
6 0 1 8.0 -
7 0 1 8.0 -
8 0 1 8.0 -
9 0 1 6.5 -
10 0 1 18.5 0
11 0 1 10.0 -
12 0 1 9.0 -
13 0 1 4.0 -
14 0 1 8.0 -
15 0 1 7.0 -
16 0 1 8.0 -
17 0 1 9.0 -
18 0 1 7.5 -
19 0 1 6.0 -
20 0 1 10.0 0.25
21 0 1 4.5 -
22 0 1 10.0 -
23 0 1 6.0 -
24 0 1 4.0 -
25 0 1 8.0 -
26 0 1 9.0 -
27 0 1 6.5 -
28 0 1 3.5 -
29 0 1 6.5 -
30 0 1 6.5 0
31 0 1 20.0 -
32 0 1 9.0 -
33 0 1 7.5 -
34 0 1 3.0 -
35 1 1 6.0 -
36 0 1 13.0 -
37 2 1 7.5 -
38 2 1 9.0 -
39 0 1 9.0 -
40 0 1 27.0 0.50
41 0 1 6.0 -
42 0 1 7.5 -
43 0 1 5.5 -
44 0 1 6.5 -
45 0 1 10.0 -
46 0 1 5.0 -
47 0 1 10.5 -
48 0 1 7.5 -
49 0 1 5.5 -
50 0 1 11.0 0.25
51 0 1 11.0 -
52 0 1 11.5 -
53 0 1 6.0 -
54 0 1 4.5 -
55 0 1 5.0 -
56 0 1 3.0 -
57 0 1 8.0 -
58 0 1 10.0 -
59 0 1 4.5 -
60 0 1 12.0 0.25
61 0 1 10.5 -
62 0 1 4.5 -
63 0 1 7.5 -
64 0 1 13.0 -
65 0 1 18.0 -
66 0 1 7.0 -
67 0 1 23.0 -
68 0 1 9.0 -
69 0 1 7.0 -
70 0 1 6.5 0
71 0 1 9.0 -
72 0 1 7.0 -
73 0 1 9.5 -
74 0 1 18.0 -
75 0 1 7.0 -
76 0 1 6.0 -
77 0 1 16.0 -
78 0 1 7.0 -
79 0 1 5.0 -
80 0 1 3.5 0
81 0 1 10.5 -
82 0 1 12.0 -
83 0 1 9.0 -
84 0 1 28.5 -
85 0 1 3.5 -
86 0 1 6.5 -
87 0 1 5.0 -
88 0 1 6.5 -
89 0 1 5.5 -
90 0 1 6.0 0.25
91 0 1 7.0 -
92 0 1 6.0 -
93 0 1 5.5 -
94 0 1 13.5 -
95 0 1 13.0 -
96 0 1 10.0 -
97 0 1 9.0 -
98 0 1 7.5 -
99 0 1 5.5 -

100 0 1 12.0 0.75
Minimum 0 1.0 3.0 0
Maximum 2.0 1.0 28.5 0.75

Mean 0.06 1.0 8.9 0.23
Standard Deviation 0.31 0 4.7 0.25

Geometric mean - - 8.0 -
Median 0 1.0 7.5 0.25

Notes: CI = Calcite index, "-" = no data. 

RG_FOBSC (CI = 1.06)



Table G.18: Pebble Count and Calcite Index, RG_FOBCP, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.8 -
2 0 1 7.0 -
3 0 1 6.9 -
4 0 1 9.9 -
5 0 1 15.2 -
6 0 1 13.6 -
7 0 1 11.8 -
8 0 1 8.5 -
9 0 1 7.7 -
10 0 1 9.8 0.25
11 0 1 4.5 -
12 0 1 9.7 -
13 0 1 17.2 -
14 0 1 6.0 -
15 0 1 10.1 -
16 0 1 11.0 -
17 0 1 10.0 -
18 0 1 10.3 -
19 0 1 13.2 -
20 0 1 8.8 0.25
21 0 1 7.1 -
22 0 1 7.9 -
23 0 1 7.2 -
24 0 1 G -
25 0 1 12.3 -
26 0 1 1.6 -
27 0 1 3.9 -
28 0 1 3.0 -
29 0 1 10.8 -
30 0 1 12.5 0.50
31 0 1 10.1 -
32 0 1 8.5 -
33 0 0 7.0 -
34 0 1 6.1 -
35 0 1 13.0 -
36 0 1 9.5 -
37 0 1 11.3 -
38 0 1 5.0 -
39 1 1 12.5 -
40 0 1 10.5 0.50
41 0 1 9.5 -
42 0 1 13.2 -
43 0 1 10.7 -
44 0 1 8.7 -
45 0 1 30.5 -
46 0 1 8.8 -
47 0 1 14.5 -
48 1 1 10.5 -
49 0 1 10.0 -
50 0 1 11.0 0.75
51 0 1 5.5 -
52 0 1 9.5 -
53 0 1 15.5 -
54 0 1 7.8 -
55 0 1 8.9 -
56 0 1 5.0 -
57 1 1 2.8 -
58 0 1 4.4 -
59 0 1 4.5 -
60 0 1 2.5 0
61 0 1 7.0 -
62 0 1 6.1 -
63 0 1 5.6 -
64 0 1 8.4 -
65 0 1 4.8 -
66 0 1 9.9 -
67 0 1 14.0 -
68 0 1 8.4 -
69 0 1 4.9 -
70 0 1 13.5 0.25
71 0 1 4.0 -
72 1 1 4.0 -
73 1 1 10.2 -
74 0 1 4.8 -
75 0 1 12.1 -
76 0 1 8.0 -
77 0 1 14.2 -
78 0 1 8.4 -
79 0 1 10.1 -
80 0 1 11.3 0.75
81 0 1 10.5 -
82 0 1 11.6 -
83 0 1 7.7 -
84 0 1 4.6 -
85 0 1 4.0 -
86 0 1 10.1 -
87 0 1 10.2 -
88 0 1 10.8 -
89 0 1 14.0 -
90 0 1 8.8 0.25
91 1 1 12.5 -
92 1 1 14.5 -
93 0 1 12.2 -
94 0 1 7.7 -
95 0 1 21.0 -
96 0 1 14.4 -
97 0 1 15.7 -
98 0 1 11.6 -
99 0 1 6.6 -

100 0 1 4.4 0.50
Minimum 0 0 1.6 0
Maximum 1.0 1.0 30.5 0.75

Mean 0.07 1.0 9.5 0.40
Standard Deviation 0.26 0.10 4.2 0.24

Geometric mean - - 8.6 -
Median 0 1.0 9.7 0.38

Notes: CI = Calcite index, "-" = no data. 

RG_FOBCP (CI = 1.1)



Table G.19: Pebble Count and Calcite Index, RG_FRCP1SW, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.6 -
2 0 1 7.4 -
3 0 1 7.3 -
4 0 1 8.5 -
5 0 1 8.4 -
6 0 1 10.7 -
7 0 1 10.1 -
8 0 1 8.2 -
9 0 1 4.3 -
10 0 1 6.8 0.25
11 0 1 5.6 -
12 0 1 6.5 -
13 0 1 5.8 -
14 0 1 6.4 -
15 0 1 7.9 -
16 1 1 9.8 -
17 0 1 6.3 -
18 0 1 7.2 -
19 0 1 9.9 -
20 0 1 6.1 0.25
21 0 1 10.0 -
22 0 1 8.3 -
23 0 1 12.0 -
24 0 1 8.6 -
25 0 1 5.6 -
26 0 1 5.7 -
27 0 1 6.2 -
28 1 1 7.3 -
29 0 1 7.9 -
30 0 1 5.4 0.25
31 0 1 11.0 -
32 0 1 8.6 -
33 0 1 4.9 -
34 0 1 9.2 -
35 0 1 4.1 -
36 0 1 7.6 -
37 0 1 13.0 -
38 0 1 8.9 -
39 0 1 3.3 -
40 0 1 13.2 0.50
41 0 1 4.9 -
42 0 1 4.9 -
43 0 1 5.2 -
44 0 1 5.5 -
45 0 1 7.6 -
46 0 1 5.3 -
47 0 1 11.2 -
48 0 1 6.1 -
49 0 1 6.3 -
50 0 1 8.2 0.25
51 0 1 5.8 -
52 0 1 5.6 -
53 0 1 9.0 -
54 0 1 5.3 -
55 0 1 4.2 -
56 0 1 4.8 -
57 0 1 9.7 -
58 0 1 8.0 -
59 0 1 5.1 -
60 0 1 6.4 0.25
61 0 1 8.5 -
62 0 1 5.2 -
63 0 1 3.2 -
64 0 1 9.4 -
65 0 1 11.5 -
66 0 1 7.2 -
67 0 1 8.4 -
68 0 1 7.3 -
69 0 1 6.2 -
70 0 1 8.2 0.50
71 0 1 9.8 -
72 0 1 7.6 -
73 0 1 5.3 -
74 0 1 5.9 -
75 0 1 8.0 -
76 0 1 6.1 -
77 0 1 7.3 -
78 0 1 3.2 -
79 0 1 8.8 -
80 0 1 7.2 -
81 0 1 5.3 0.25
82 0 1 15.0 -
83 1 1 5.8 -
84 0 1 7.6 -
85 0 1 8.6 -
86 0 1 6.7 -
87 0 1 6.4 -
88 0 1 8.5 -
89 0 1 7.6 -
90 0 1 7.7 0.25
91 0 1 13.0 -
92 0 1 5.7 -
93 0 1 4.6 -
94 0 1 4.8 -
95 0 1 6.0 -
96 0 1 13.0 -
97 0 1 6.5 -
98 0 1 5.5 -
99 0 1 7.0 -

100 0 1 6.6 0.50
Minimum 0 1.0 3.2 0.25
Maximum 1.0 1.0 15.0 0.50

Mean 0.03 1.0 7.4 0.33
Standard Deviation 0.17 0 2.4 0.12

Geometric mean - - 7.0 -
Median 0 1.0 7.2 0.25

Notes: CI = Calcite index, "-" = no data. 

RG_FRCP1SW (CI = 1.03)



Table G.20: Pebble Count and Calcite Index, RG_FRUPO, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.5 -
2 0 1 6.1 -
3 0 1 8.6 -
4 0 1 4.1 -
5 0 1 4.3 -
6 0 1 6.7 -
7 0 1 5.8 -
8 0 1 6.9 -
9 0 1 4.7 -
10 0 1 5.0 0.25
11 0 1 5.4 -
12 0 1 5.3 -
13 0 1 4.8 -
14 0 1 5.1 -
15 0 1 5.2 -
16 0 1 6.5 -
17 0 1 5.6 -
18 0 1 6.5 -
19 0 1 8.0 -
20 0 1 4.2 0.25
21 0 1 5.5 -
22 0 1 7.0 -
23 0 1 8.2 -
24 0 1 8.3 -
25 0 1 5.4 -
26 0 1 4.6 -
27 0 1 6.5 -
28 0 1 6.8 -
29 0 1 3.5 -
30 0 1 7.7 0.50
31 0 1 6.6 -
32 0 1 5.2 -
33 0 1 6.4 -
34 0 1 6.2 -
35 0 1 7.1 -
36 0 1 5.8 -
37 0 1 4.3 -
38 0 1 3.2 -
39 0 1 4.2 -
40 0 1 4.9 0.25
41 0 1 5.0 -
42 0 1 5.2 -
43 0 1 5.4 -
44 0 1 7.3 -
45 0 1 5.1 -
46 0 1 4.9 -
47 0 1 8.2 -
48 0 1 4.5 -
49 0 1 6.1 -
50 0 1 8.1 0.50
51 0 1 5.0 -
52 0 1 6.0 -
53 0 1 7.6 -
54 0 1 4.5 -
55 0 1 5.6 -
56 0 1 5.2 -
57 0 1 5.9 -
58 0 1 4.8 -
59 0 1 5.5 -
60 0 1 6.6 0.25
61 0 1 5.6 -
62 0 1 4.6 -
63 0 1 5.9 -
64 0 1 5.5 -
65 0 1 3.2 -
66 0 1 7.4 -
67 0 1 4.4 -
68 0 1 7.3 -
69 0 1 4.5 -
70 0 1 4.9 0.25
71 0 1 4.3 -
72 0 1 5.4 -
73 0 1 6.7 -
74 0 1 5.2 -
75 0 1 5.9 -
76 0 1 2.1 -
77 0 1 5.0 -
78 0 1 4.4 -
79 0 1 5.7 -
80 0 1 6.5 0.25
81 0 1 4.5 -
82 0 1 4.5 -
83 0 1 3.2 -
84 0 1 4.1 -
85 0 1 5.6 -
86 0 1 5.0 -
87 0 1 5.2 -
88 0 1 5.0 -
89 0 1 4.2 -
90 0 1 3.6 0.25
91 0 1 8.9 -
92 0 1 7.2 -
93 0 1 10.7 -
94 0 1 6.3 -
95 0 1 8.5 -
96 0 1 6.3 -
97 0 1 6.1 -
98 0 1 7.5 -
99 0 1 4.5 -

100 0 1 5.4 0.25
Minimum 0 1.0 2.1 0.25
Maximum 0 1.0 10.7 0.50

Mean 0 1.0 5.7 0.30
sd 0 0 1.5 0.11

Geometric mean - - 5.5 -
Median 0 1.0 5.5 0.25

Notes: CI = Calcite index, "-" = no data. 

RG_FRUPO (CI = 1.0)



Table G.21: Pebble Count and Calcite Index, RG_FODPO, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.3 -
2 0 1 4.0 -
3 0 1 4.6 -
4 0 1 4.0 -
5 0 1 3.3 -
6 0 1 2.3 -
7 0 0 4.5 -
8 0 1 2.6 -
9 0 1 2.9 -
10 0 0 2.5 0.50
11 0 0 2.5 -
12 0 1 1.5 -
13 0 1 4.0 -
14 0 1 3.7 -
15 0 1 3.7 -
16 0 1 3.3 -
17 0 1 3.6 -
18 0 0 G -
19 0 1 3.6 -
20 0 0 2.9 0.25
21 0 1 1.1 -
22 0 1 5.8 -
23 0 1 1.5 -
24 0 1 3.3 -
25 0 1 4.3 -
26 0 1 7.0 -
27 0 1 5.1 -
28 0 1 4.5 -
29 0 1 4.2 -
30 0 1 6.4 0.75
31 0 1 1.5 -
32 0 1 3.5 -
33 0 1 7.3 -
34 0 0 4.9 -
35 0 1 4.7 -
36 0 1 3.0 -
37 0 1 2.4 -
38 0 1 5.5 -
39 0 1 5.5 -
40 0 1 6.4 0.75
41 0 1 3.5 -
42 0 1 7.2 -
43 0 1 7.1 -
44 0 1 6.9 -
45 0 1 5.9 -
46 0 1 5.4 -
47 0 1 3.5 -
48 0 1 3.6 -
49 0 1 5.7 -
50 0 1 4.4 0.50
51 0 1 3.0 -
52 0 1 4.4 -
53 0 1 3.1 -
54 0 1 2.9 -
55 0 1 3.9 -
56 0 1 3.2 -
57 0 0 2.0 -
58 0 1 3.0 -
59 0 1 1.3 -
60 0 1 6.5 0.50
61 0 1 4.2 -
62 0 1 2.2 -
63 0 1 2.2 -
64 0 1 3.9 -
65 0 1 2.0 -
66 0 1 6.4 -
67 0 1 1.6 -
68 0 1 1.5 -
69 0 1 2.3 -
70 0 1 3.0 0.50
71 0 1 4.8 -
72 0 1 5.0 -
73 0 1 5.5 -
74 0 1 11.5 -
75 0 1 3.4 -
76 0 1 4.0 -
77 0 1 2.0 -
78 0 1 4.3 -
79 0 1 5.4 -
80 0 1 5.9 0.50
81 0 1 6.3 -
82 0 1 1.9 -
83 0 1 4.7 -
84 0 1 4.6 -
85 0 1 2.3 -
86 0 1 5.5 -
87 0 1 4.9 -
88 0 1 3.0 -
89 0 1 6.2 -
90 0 1 5.2 0.75
91 0 1 4.5 -
92 0 1 6.6 -
93 0 1 3.5 -
94 0 1 6.4 -
95 0 1 4.3 -
96 0 1 5.1 -
97 0 1 3.8 -
98 0 1 8.3 -
99 0 1 2.5 -

100 0 1 1.4 0.75
Minimum 0 0 1.1 0.25
Maximum 0 1.0 11.5 0.75

Mean 0 0.93 4.1 0.58
Standard Deviation 0 0.26 1.8 0.17

Geometric mean - - 3.7 -
Median 0 1.0 4.0 0.50

Notes: CI = Calcite index, "-" = no data. 

RG_FODPO (CI = 0.93)



Table G.22: Pebble Count and Calcite Index, RG_FO22, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.5 -
2 0 1 3.5 -
3 0 1 1.5 -
4 0 1 2.5 -
5 0 1 2.0 -
6 0 1 2.0 -
7 0 1 2.0 -
8 0 1 2.0 -
9 0 1 2.5 -
10 0 1 3.0 0
11 0 1 1.0 -
12 0 0 Fines -
13 0 1 1.5 -
14 0 1 1.0 -
15 0 1 2.5 -
16 0 1 3.0 -
17 0 1 4.0 -
18 0 1 2.0 -
19 0 0 2.5 -
20 0 1 3.0 0
21 0 1 3.0 -
22 0 1 2.5 -
23 0 1 5.0 -
24 0 1 4.5 -
25 0 1 2.5 -
26 0 1 3.5 -
27 0 1 3.0 -
28 0 1 3.0 -
29 0 1 4.5 -
30 0 1 3.0 0.50
31 0 1 3.0 -
32 0 1 2.0 -
33 0 1 6.0 -
34 0 1 3.0 -
35 0 1 4.0 -
36 0 1 3.0 -
37 0 1 2.5 -
38 0 1 2.5 -
39 0 1 3.5 -
40 0 1 1.5 0.50
41 0 1 4.0 -
42 0 0 Fines -
43 0 1 2.0 -
44 0 1 3.0 -
45 0 1 3.0 -
46 0 1 5.0 -
47 0 1 3.0 -
48 0 1 3.5 -
49 0 1 3.5 -
50 0 1 2.0 0
51 0 1 4.0 -
52 0 1 1.5 -
53 0 1 2.0 -
54 0 1 3.5 -
55 0 1 3.0 -
56 0 1 7.0 -
57 0 1 3.0 -
58 0 1 4.0 -
59 0 1 2.0 -
60 0 1 2.0 0.50
61 0 1 3.0 -
62 0 1 4.0 -
63 0 1 2.0 -
64 0 1 3.0 -
65 0 1 5.0 -
66 0 1 2.5 -
67 0 1 3.5 -
68 0 1 4.5 -
69 0 1 5.5 -
70 0 1 3.5 0.25
71 0 1 3.5 -
72 0 0 Fines -
73 0 1 3.0 -
74 0 1 3.5 -
75 0 1 2.5 -
76 0 1 3.0 -
77 0 1 5.5 -
78 0 1 7.0 -
79 0 1 3.0 -
80 0 1 2.0 0
81 0 1 3.5 -
82 0 1 2.5 -
83 0 1 2.5 -
84 0 1 3.5 -
85 0 1 4.0 -
86 0 1 3.0 -
87 0 1 3.5 -
88 0 1 5.0 -
89 0 1 8.0 -
90 0 1 2.0 0
91 0 1 4.0 -
92 0 1 1.5 -
93 0 1 3.0 -
94 0 1 3.0 -
95 0 1 5.0 -
96 0 1 5.0 -
97 0 1 3.0 -
98 0 1 4.5 -
99 0 1 5.0 -

100 0 1 2.5 0
Minimum 0 0 1.0 0
Maximum 0 1.0 8.0 0.50

Mean 0 1.0 3.2 0.18
Standard Deviation 0 0.20 1.3 0.24

Geometric mean - - 3.0 -
Median 0 1.0 3.0 0

Notes: CI = Calcite index, "-" = no data. 

RG_FO22 (CI = 1.0)



Table G.23: Pebble Count and Calcite Index, RG_FO23, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11 -
2 0 1 8.5 -
3 0 1 14 -
4 0 1 41 -
5 0 0 1.2 -
6 0 1 6.4 -
7 0 1 16.5 -
8 0 1 12.4 -
9 0 1 10.2 -
10 0 1 12.3 0.75
11 0 1 10.3 -
12 0 1 6.0 -
13 0 0 1.1 -
14 0 1 20.0 -
15 0 1 4.3 -
16 0 1 33.0 -
17 0 1 5.5 -
18 0 1 15.2 -
19 0 1 8.5 -
20 0 1 36.0 0.5
21 0 1 5.9 -
22 0 1 37.0 -
23 0 1 5.7 -
24 0 1 7.8 -
25 0 1 15.5 -
26 0 1 6.3 -
27 0 1 15.3 -
28 0 0 1.4 -
29 0 1 6.1 -
30 0 1 4.3 0.50
31 0 1 3.2 -
32 0 0 1.0 -
33 0 1 5.7 -
34 0 1 32.0 -
35 0 1 17.0 -
36 0 1 20.0 -
37 0 1 5.8 -
38 0 1 22.0 -
39 0 1 3.7 -
40 0 1 12.0 0.50
41 0 1 25.0 -
42 0 1 3.8 -
43 0 1 12.2 -
44 0 1 5.0 -
45 0 1 5.3 -
46 0 1 35.0 -
47 0 1 41.0 -
48 0 1 36.0 -
49 0 1 15.2 -
50 0 1 10.0 0.25
51 0 1 13.2 -
52 0 0 gravel -
53 0 1 14.3 -
54 0 1 10.7 -
55 0 1 7.9 -
56 0 1 38.0 -
57 0 1 33.0 -
58 0 1 13.8 -
59 0 1 12.7 -
60 0 1 34.0 0.50
61 0 1 7.3 -
62 0 1 4.9 -
63 0 1 28.0 -
64 0 1 25.0 -
65 0 1 21.0 -
66 0 1 10.3 -
67 0 1 39.0 -
68 0 1 7.8 -
69 0 1 8.7 -
70 0 1 11.9 0.25
71 0 1 11.0 -
72 0 1 6.8 -
73 0 1 9.0 -
74 0 0 2.2 -
75 0 0 sand -
76 0 1 5.4 -
77 0 1 34.0 -
78 0 1 16.8 -
79 0 1 37.0 -
80 0 1 7.3 0.25
81 0 1 6.9 -
82 0 1 1.6 -
83 0 0 13.2 -
84 0 1 21.0 -
85 0 1 8.5 -
86 0 1 6.9 -
87 0 1 8.0 -
88 0 1 31.0 -
89 0 1 27.0 -
90 0 1 12.9 0.25
91 0 1 31.0 -
92 0 1 4.5 -
93 0 1 34.0 -
94 0 1 10.5 -
95 0 1 29.0 -
96 0 1 7.8 -
97 0 1 9.2 -
98 0 1 10.0 -
99 0 1 7.2 -

100 0 1 9.5 0.5
Minimum 0 0 1.0 0.25
Maximum 0 1.0 41.0 0.75

Mean 0 0.92 14.8 0.43
Standard Deviation 0 0.27 11.2 0.17

Geometric mean - - 10.8 -
Median 0 1.0 10.6 0.50

Note: "-" = no data. 

RG_FO23



Table G.24: Pebble Count and Calcite Index, RG_FOUEW, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.5 -
2 0 1 7.4 -
3 0 1 3.2 -
4 0 1 15.0 -
5 0 1 7.9 -
6 0 1 16.5 -
7 0 1 12.2 -
8 0 1 6.4 -
9 0 1 5.1 -
10 0 1 15.5 0.50
11 0 1 7.2 -
12 0 1 13.3 -
13 0 1 12.2 -
14 0 1 7.6 -
15 0 1 8.3 -
16 0 1 9.8 -
17 0 1 9.4 -
18 0 1 9.5 -
19 0 1 13.0 -
20 0 1 7.8 0.25
21 0 1 19.2 -
22 0 1 21.0 -
23 0 1 11.3 -
24 0 1 14.4 -
25 0 1 13.5 -
26 0 1 6.7 -
27 0 1 10.2 -
28 0 1 13.1 -
29 0 1 10.1 -
30 0 1 12.0 0.25
31 0 1 31.0 -
32 0 1 11.8 -
33 0 1 15.0 -
34 0 1 12.4 -
35 0 1 6.1 -
36 0 1 7.0 -
37 0 1 10.8 -
38 0 1 11.9 -
39 0 1 4.4 -
40 0 1 12.6 0.50
41 0 1 12.4 -
42 0 1 9.0 -
43 0 1 10.8 -
44 0 1 8.9 -
45 0 1 16.2 -
46 0 1 5.8 -
47 0 1 11.1 -
48 0 1 10.3 -
49 0 1 10.6 -
50 0 1 20.0 0.50
51 0 0 3.6 -
52 0 1 12.4 -
53 0 1 13.0 -
54 0 1 6.2 -
55 0 1 12.8 -
56 0 1 12.2 -
57 0 1 8.1 -
58 0 1 6.9 -
59 0 1 8.2 -
60 0 1 12.2 0.25
61 0 1 12.3 -
62 0 1 13.2 -
63 0 1 12.5 -
64 0 1 11.0 -
65 0 1 3.4 -
66 0 1 13.1 -
67 0 1 4.5 -
68 0 1 10.2 -
69 0 1 1.6 -
70 0 1 13.5 0.25
71 0 1 9.4 -
72 0 1 8.3 -
73 0 1 4.8 -
74 0 1 16.5 -
75 0 1 8.3 -
76 0 1 9.0 -
77 0 1 8.1 -
78 0 1 7.2 -
79 0 1 5.4 -
80 0 1 32.0 0.50
81 0 1 9.9 -
82 0 1 12.1 -
83 0 1 10.9 -
84 0 1 9.3 -
85 0 1 7.4 -
86 0 1 11.6 -
87 0 1 11.4 -
88 0 1 11.9 -
89 0 1 16.3 -
90 0 1 12.5 0.50
91 0 1 16.0 -
92 0 1 5.5 -
93 0 1 11.2 -
94 0 1 22.0 -
95 0 1 6.6 -
96 0 1 7.5 -
97 0 1 12.9 -
98 0 1 7.4 -
99 0 1 8.9 -

100 0 1 8.3 0.25
Minimum 0 0 1.6 0.25
Maximum 0 1.0 32.0 0.50

Mean 0 1.0 10.9 0.38
Standard Deviation 0 0.10 4.9 0.13

Geometric mean - - 9.9 -
Median 0 1.0 10.8 0.38

Notes: CI = Calcite index, "-" = no data. 

RG_FOUEW (CI = 0.99)



Table G.25: Pebble Count and Calcite Index, RG_FO29, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.5 -
2 0 1 18.0 -
3 0 1 9.8 -
4 0 1 11.0 -
5 1 1 17.0 -
6 0 1 9.3 -
7 0 1 16.0 -
8 0 1 12.2 -
9 1 1 13.0 -
10 0 1 9.9 0.50
11 0 1 10.6 -
12 0 1 15.0 -
13 0 1 10.5 -
14 0 1 10.1 -
15 0 1 9.6 -
16 0 1 13.8 -
17 0 1 10.1 -
18 0 1 8.8 -
19 0 1 11.5 -
20 0 1 10.5 0.75
21 0 1 6.4 -
22 1 1 13.0 -
23 0 1 8.4 -
24 1 1 17.5 -
25 0 1 8.1 -
26 0 1 5.2 -
27 0 1 12.8 -
28 0 1 10.8 -
29 0 1 14.5 -
30 0 1 17.0 0.50
31 0 1 7.0 -
32 0 1 16.0 -
33 0 1 7.6 -
34 0 1 7.9 -
35 0 1 6.3 -
36 0 1 15.5 -
37 0 1 8.6 -
38 0 1 9.3 -
39 0 1 12.5 -
40 0 1 18.0 0.25
41 0 1 16.0 -
42 0 1 8.9 -
43 1 1 11.5 -
44 1 1 8.4 -
45 0 1 5.5 -
46 1 1 13.1 -
47 0 1 14.0 -
48 0 1 13.5 -
49 1 1 13.8 -
50 1 1 14.2 0.50
51 0 1 11.5 -
52 0 1 7.3 -
53 0 1 11.2 -
54 0 1 18.0 -
55 0 1 13.0 -
56 0 1 10.8 -
57 0 1 9.6 -
58 0 1 7.1 -
59 1 1 14.7 -
60 0 1 19.0 0.50
61 0 1 7.8 -
62 0 1 9.6 -
63 0 1 12.0 -
64 0 1 12.5 -
65 0 1 9.4 -
66 1 1 16.0 -
67 1 1 12.7 -
68 0 1 7.0 -
69 1 1 11.5 -
70 0 1 19.0 0.50
71 0 1 9.8 -
72 0 1 13.0 -
73 0 1 12.8 -
74 1 1 15.0 -
75 1 1 10.2 -
76 0 1 9.0 -
77 0 1 11.4 -
78 0 1 14.0 -
79 1 1 16.0 -
80 0 1 14.8 0.50
81 1 1 10.5 -
82 0 1 13.6 -
83 0 1 17.0 -
84 1 1 13.7 -
85 0 1 14.0 -
86 0 1 7.4 -
87 0 1 10.6 -
88 0 1 9.5 -
89 0 1 13.0 -
90 0 1 12.8 0.75
91 0 1 12.0 -
92 0 1 8.1 -
93 0 1 12.3 -
94 0 1 20.0 -
95 0 1 11.3 -
96 0 1 15.5 -
97 0 1 11.7 -
98 0 1 16.5 -
99 0 1 5.8 -

100 1 1 17.5 0.50
Minimum 0 1.0 5.2 0.25
Maximum 1.0 1.0 20.0 0.75

Mean 0.19 1.0 11.9 0.53
Standard Deviation 0.39 0 3.5 0.14

Geometric mean - - 11.4 -
Median 0 1.0 11.6 0.50

Note: "-" = no data. 

RG_FO29



Table G.26: Pebble Count and Calcite Index, RG_LCUT, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.5 -
2 0 1 14.0 -
3 0 1 10.0 -
4 0 1 11.0 -
5 0 1 11.0 -
6 0 1 10.0 -
7 0 1 13.0 -
8 0 1 7.0 -
9 0 1 23.0 -
10 0 1 20.0 0.50
11 0 1 6.5 -
12 0 1 8.0 -
13 0 1 8.0 -
14 0 1 18.0 -
15 0 1 8.0 -
16 0 1 12.0 -
17 0 1 4.5 -
18 0 1 9.5 -
19 0 1 9.0 -
20 0 1 11.0 0
21 0 1 12.0 -
22 0 1 3.4 -
23 0 1 38.0 -
24 0 1 4.0 -
25 0 1 25.0 -
26 2 1 10.0 -
27 0 1 6.0 -
28 0 1 8.0 -
29 0 1 15.0 -
30 0 1 13.0 0
31 0 1 13.0 -
32 0 1 9.0 -
33 0 1 10.0 -
34 0 1 10.0 -
35 0 1 8.0 -
36 2 1 23.0 -
37 0 1 6.0 -
38 0 1 4.0 -
39 0 1 26.0 -
40 2 1 10.0 0.25
41 0 1 5.0 -
42 0 1 6.0 -
43 0 1 11.0 -
44 0 1 7.0 -
45 0 1 3.5 -
46 0 1 9.0 -
47 0 1 6.0 -
48 0 1 14.0 -
49 0 1 15.0 -
50 0 1 8.0 0
51 0 1 53.0 -
52 0 1 2.0 -
53 0 1 4.5 -
54 0 1 13.0 -
55 0 1 10.0 -
56 0 1 7.0 -
57 0 1 9.0 -
58 0 1 5.0 -
59 0 1 15.0 -
60 0 1 4.0 0
61 0 1 20.0 -
62 0 1 11.0 -
63 0 1 9.0 -
64 2 1 10.0 -
65 0 1 6.0 -
66 1 1 3.0 -
67 0 1 10.0 -
68 0 1 4.0 -
69 0 1 5.0 -
70 0 1 12.0 0
71 0 1 7.5 -
72 0 1 8.5 -
73 0 1 3.5 -
74 0 1 30.0 -
75 0 1 7.0 -
76 0 1 11.5 -
77 0 1 8.0 -
78 0 1 4.0 -
79 0 1 8.0 -
80 0 1 8.0 0
81 0 1 14.5 -
82 0 1 22.0 -
83 0 1 2.0 -
84 0 1 12.0 -
85 0 1 5.0 -
86 0 1 5.0 -
87 0 1 11.0 -
88 0 1 10.0 -
89 0 1 18.0 -
90 0 1 4.0 0
91 0 1 26.0 -
92 0 1 5.0 -
93 0 1 11.5 -
94 0 1 9.0 -
95 0 1 11.0 -
96 0 1 4.0 -
97 0 1 4.5 -
98 0 1 9.5 -
99 0 1 23.0 -
100 0 1 8.0 0

Minimum 0 1.0 2.0 0
Maximum 2.0 1.0 53.0 0.50

Mean 0.09 1.0 10.8 0.08
Standard Deviation 0.40 0 7.7 0.17

Geometric mean - - 9.0 -
Median 0 1.0 9.0 0

Note:  "-" = no data. 

RG_LCUT



Table G.27: Pebble Count and Calcite Index, RG_LILC3, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 2.5 -
2 0 1 5.0 -
3 0 1 6.5 -
4 0 1 6.2 -
5 0 1 5.7 -
6 0 1 3.6 -
7 0 1 9.4 -
8 0 1 6.1 -
9 0 1 6.9 -
10 0 1 6.0 0.25
11 0 1 3.6 -
12 0 1 3.1 -
13 0 1 3.7 -
14 0 1 8.2 -
15 0 1 7.4 -
16 0 1 4.9 -
17 0 1 4.6 -
18 0 1 3.7 -
19 0 1 3.8 -
20 0 1 1.9 0.25
21 0 1 6.9 -
22 0 1 3.8 -
23 0 1 5.4 -
24 0 1 6.3 -
25 0 1 11.0 -
26 0 1 12.5 -
27 0 1 9.9 -
28 0 1 8.4 -
29 0 1 5.5 -
30 0 1 12.7 0
31 0 1 21.4 -
32 0 1 8.4 -
33 0 1 13.5 -
34 0 1 39.7 -
35 0 1 17.8 -
36 0 1 14.6 -
37 0 1 13.7 -
38 0 1 13.0 -
39 0 1 10.8 -
40 0 1 3.1 0
41 0 1 16.3 -
42 0 1 11.9 -
43 0 1 13.7 -
44 0 1 14.1 -
45 0 1 15.5 -
46 0 1 4.6 -
47 0 1 12.9 -
48 0 1 4.8 -
49 0 1 5.7 -
50 0 1 2.1 0
51 0 1 3.1 -
52 0 1 13.3 -
53 0 1 6.8 -
54 0 1 9.5 -
55 0 1 10.1 -
56 0 1 8.3 -
57 0 1 11.4 -
58 0 1 7.3 -
59 0 1 14.2 -
60 0 1 9.9 0.25
61 0 1 6.7 -
62 0 1 3.2 -
63 0 1 6.9 -
64 0 1 6.7 -
65 0 1 5.4 -
66 0 1 8.2 -
67 0 1 5.3 -
68 0 1 3.2 -
69 0 1 3.0 -
70 0 1 7.6 0.5
71 0 1 4.2 -
72 0 1 8.3 -
73 0 1 9.2 -
74 0 1 8.5 -
75 0 1 5.9 -
76 0 1 2.8 -
77 0 1 14.7 -
78 0 1 51.0 -
79 0 1 8.0 -
80 0 1 7.2 0.25
81 0 1 3.1 -
82 0 1 5.2 -
83 0 1 3.3 -
84 0 1 5.4 -
85 0 1 9.0 -
86 0 1 6.1 -
87 0 1 2.5 -
88 0 1 6.2 -
89 0 1 9.0 -
90 0 1 4.4 0
91 0 1 10.5 -
92 0 1 5.8 -
93 0 1 4.9 -
94 0 1 4.2 -
95 0 1 7.7 -
96 0 1 10.9 -
97 0 1 6.6 -
98 0 1 10.5 -
99 0 1 5.8 -

100 0 1 6.3 0.25
Minimum 0 1.0 1.9 0
Maximum 0 1.0 51.0 0.50

Mean 0 1.0 8.4 0.18
Standard Deviation 0 0 6.6 0.17

Geometric mean - - 7.0 -
Median 0 1.0 6.8 0.25

Note: "-" = no data. 

RG_LILC3



Table G.28: Pebble Count and Calcite Index, RG_LISP23, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.0 -
2 0 1 10.0 -
3 0 1 5.0 -
4 0 1 12.0 -
5 0 1 28.0 -
6 0 1 9.0 -
7 0 0 8.0 -
8 0 1 14.0 -
9 0 1 22.0 -
10 0 1 12.0 0
11 0 1 8.0 -
12 0 1 45.0 -
13 0 1 10.5 -
14 0 1 16.0 -
15 0 1 4.0 -
16 0 1 9.5 -
17 0 1 13.5 -
18 0 0 6.0 -
19 0 0 5.0 -
20 0 1 7.0 0.75
21 0 1 11.0 -
22 0 1 14.0 -
23 0 1 11.5 -
24 0 1 10.0 -
25 0 1 30.0 -
26 0 1 10.0 -
27 0 1 15.0 -
28 0 1 6.5 -
29 0 1 10.5 -
30 0 1 7.5 0
31 0 1 7.0 -
32 0 1 6.5 -
33 0 1 11.0 -
34 0 1 28.0 -
35 0 1 8.0 -
36 0 1 9.0 -
37 0 1 18.0 -
38 0 1 14.0 -
39 0 1 29.0 -
40 0 1 6.5 0.25
41 0 1 7.0 -
42 0 1 10.0 -
43 0 1 5.5 -
44 0 1 9.0 -
45 0 1 9.5 -
46 0 1 6.0 -
47 0 1 9.0 -
48 0 1 13.0 -
49 0 1 8.0 -
50 0 1 8.5 0
51 0 1 28.0 -
52 0 1 7.0 -
53 0 1 24.0 -
54 0 1 6.5 -
55 0 1 7.0 -
56 0 1 47.0 -
57 0 1 26.5 -
58 0 1 9.0 -
59 0 1 8.5 -
60 0 1 10.0 0
61 0 1 10.0 -
62 0 1 8.5 -
63 0 1 6.0 -
64 0 1 5.5 -
65 0 1 4.5 -
66 0 1 5.0 -
67 0 1 7.5 -
68 0 1 7.5 -
69 0 1 8.0 -
70 0 1 4.5 0.25
71 0 1 10.5 -
72 0 1 7.0 -
73 0 1 13.5 -
74 0 1 9.5 -
75 0 1 13.5 -
76 0 1 6.0 -
77 0 1 11.0 -
78 0 1 21.0 -
79 0 1 21.0 -
80 0 1 8.0 0
81 0 1 11.0 -
82 0 1 8.5 -
83 0 1 9.0 -
84 0 1 5.5 -
85 0 1 8.5 -
86 0 1 12.0 -
87 0 1 9.0 -
88 0 1 9.5 -
89 0 1 9.5 -
90 0 1 19.0 0.10
91 0 1 5.5 -
92 0 1 10.0 -
93 0 1 6.0 -
94 0 1 6.0 -
95 0 1 17.0 -
96 0 1 6.0 -
97 0 1 20.0 -
98 0 1 12.0 -
99 0 1 2.5 -

100 0 1 8.0 0
Minimum 0 0.0 2.5 0
Maximum 0 1.0 47.0 0.75

Mean 0 1.0 11.5 0.14
Standard Deviation 0 0 7.8 0.24

Geometric mean - - 9.9 -
Median 0 1.0 9.0 0

Note: "-" = no data. 

RG_LISP23



Table G.29: Pebble Count and Calcite Index, LISP24, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.0 -
2 0 1 8.0 -
3 0 1 6.0 -
4 0 1 32.0 -
5 0 1 10.5 -
6 0 1 9.5 -
7 0 1 10.0 -
8 0 0 4.0 -
9 0 0 5.5 -
10 0 1 11.0 0
11 0 1 9.5 -
12 0 1 8.5 -
13 0 1 7.5 -
14 0 1 32.0 -
15 0 0 6.5 -
16 0 1 60.0 -
17 0 1 7.5 -
18 0 1 13.5 -
19 0 1 18.0 -
20 0 1 9.5 0
21 0 1 11.5 -
22 0 1 3.5 -
23 0 1 9.5 -
24 0 1 10.0 -
25 0 1 9.0 -
26 0 1 7.0 -
27 0 1 13.5 -
28 0 1 8.5 -
29 0 1 3.5 -
30 0 1 7.0 0
31 0 1 8.5 -
32 0 1 10.5 -
33 0 1 9.5 -
34 0 1 7.5 -
35 0 1 23.0 -
36 0 1 10.0 -
37 0 1 32.0 -
38 0 1 3.5 -
39 0 1 5.0 -
40 0 1 9.5 0
41 0 1 25.5 -
42 0 1 15.0 -
43 0 1 11.0 -
44 0 1 14.0 -
45 0 0 9.0 -
46 0 0 9.0 -
47 0 1 8.0 -
48 0 0 3.5 -
49 0 0 17.0 -
50 0 0 10.5 0.25
51 0 1 33.0 -
52 0 1 10.0 -
53 0 1 7.0 -
54 0 1 7.5 -
55 0 1 12.0 -
56 0 1 5.5 -
57 0 1 8.5 -
58 0 1 18.0 -
59 0 1 9.5 -
60 0 1 10.0 0.75
61 0 1 10.0 -
62 0 1 18.0 -
63 0 1 36.0 -
64 0 1 11.0 -
65 0 1 14.0 -
66 0 1 6.5 -
67 0 1 8.5 -
68 0 1 8.5 -
69 0 1 4.0 -
70 0 1 12.0 0
71 0 1 10.0 -
72 0 1 7.0 -
73 0 1 8.0 -
74 0 1 6.0 -
75 0 1 17.0 -
76 0 1 6.0 -
77 0 0 4.0 -
78 0 0 9.0 -
79 0 1 10.5 -
80 0 1 6.5 0.25
81 0 1 11.0 -
82 0 1 8.0 -
83 0 1 22.0 -
84 0 0 4.0 -
85 0 1 9.0 -
86 0 1 15.0 -
87 0 0 4.5 -
88 0 1 9.5 -
89 0 1 10.5 -
90 0 1 6.5 0.50
91 0 0 6.0 -
92 0 0 5.0 -
93 0 0 35.0 -
94 0 1 7.0 -
95 0 0 4.0 -
96 0 1 6.0 -
97 0 1 8.5 -
98 0 1 6.5 -
99 0 1 9.0 -

100 0 1 10.0 0
Minimum 0 0.0 3.5 0
Maximum 0 1.0 60.0 0.75

Mean 0 0.84 11.3 0.18
Standard Deviation 0 0 8.6 0.26

Geometric mean - - 9.5 -
Median 0 1.0 9.3 0

Note: "-" = no data. 

LISP24



Table G.30: Pebble Count and Calcite Index, RG_LIDSL, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.5 -
2 0 1 10.5 -
3 0 1 19.0 -
4 0 0 11.5 -
5 0 1 8.0 -
6 0 1 22.0 -
7 0 1 13.0 -
8 0 1 9.0 -
9 0 1 17.0 -

10 0 1 15.0 0
11 0 0 6.0 -
12 0 1 10.0 -
13 0 1 8.0 -
14 0 1 8.0 -
15 0 1 19.0 -
16 0 1 11.0 -
17 0 1 30.0 -
18 0 1 14.0 -
19 0 1 12.0 -
20 0 0 6.5 0
21 0 1 39.0 -
22 0 0 11.0 -
23 0 0 7.0 -
24 0 1 12.0 -
25 0 0 7.0 -
26 0 0 3.5 -
27 0 1 15.0 -
28 0 1 11.5 -
29 0 0 6.5 -
30 0 1 14.5 0
31 0 0 9.0 -
32 0 1 9.0 -
33 0 0 10.0 -
34 0 1 19.0 -
35 0 1 13.0 -
36 0 1 8.0 -
37 0 0 10.0 -
38 0 1 15.5 -
39 0 0 1.0 -
40 0 0 5.0 0
41 0 0 13.0 -
42 0 1 10.0 -
43 0 1 8.0 -
44 0 0 4.0 -
45 0 1 14.0 -
46 0 1 8.0 -
47 0 1 7.0 -
48 0 1 10.0 -
49 0 1 30.0 -
50 0 1 9.0 0
51 0 1 8.5 -
52 0 1 19.0 -
53 0 1 15.5 -
54 0 1 14.5 -
55 0 1 12.0 -
56 0 0 6.5 -
57 0 1 10.5 -
58 0 1 18.0 -
59 0 1 8.0 -
60 0 0 4.0 0.50
61 0 0 6.0 -
62 0 1 12.0 -
63 0 0 9.0 -
64 0 1 18.0 -
65 0 1 7.0 -
66 0 1 13.0 -
67 0 1 13.0 -
68 0 1 9.0 -
69 0 0 4.0 -
70 0 1 26.0 0.25
71 0 1 14.0 -
72 0 0 7.0 -
73 0 0 11.0 -
74 0 1 8.0 -
75 0 1 9.5 -
76 0 1 6.0 -
77 0 0 11.0 -
78 0 0 6.5 -
79 0 0 6.5 -
80 0 0 10.5 0
81 0 1 7.0 -
82 0 0 10.0 -
83 0 0 7.5 -
84 0 1 36.0 -
85 0 0 4.5 -
86 0 0 12.5 -
87 0 1 14.0 -
88 0 1 6.0 -
89 0 1 7.0 -
90 0 1 18.0 0
91 0 0 6.0 -
92 0 0 7.0 -
93 0 0 8.5 -
94 0 0 4.5 -
95 0 1 9.5 -
96 0 1 6.0 -
97 0 1 13.0 -
98 0 1 28.0 -
99 0 1 13.5 -

100 0 1 14.0 0
Minimum 0 0.0 1.0 0
Maximum 0 1.0 39.0 0.50

Mean 0 0.65 11.5 0.08
Standard Deviation 0 0 6.6 0.17

Geometric mean - - 10.1 -
Median 0 1.0 10.0 0

Note: "-" = no data. 

RG_LIDSL



Table G.31: Pebble Count and Calcite Index, RG_LIDCOM, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.5 -
2 0 1 6.1 -
3 0 1 15.5 -
4 0 1 7.7 -
5 0 0 9.1 -
6 0 0 9.8 -
7 0 1 8.8 -
8 0 1 7.2 -
9 0 1 7.6 -
10 0 1 8.2 0.25
11 0 1 9.0 -
12 0 1 12.2 -
13 0 1 4.3 -
14 0 1 10.6 -
15 0 1 11.0 -
16 0 1 9.6 -
17 0 1 6.4 -
18 0 1 7.3 -
19 0 1 11.9 -
20 0 1 7.0 0.50
21 0 1 6.3 -
22 0 1 8.5 -
23 0 1 10.5 -
24 0 1 11.4 -
25 0 1 12.7 -
26 0 1 8.0 -
27 0 1 6.3 -
28 0 1 4.6 -
29 0 1 5.2 -
30 0 1 6.9 0.50
31 0 1 5.5 -
32 0 1 3.8 -
33 0 0 6.1 -
34 0 1 4.8 -
35 0 1 6.8 -
36 0 1 5.1 -
37 0 1 15.7 -
38 0 1 7.3 -
39 0 1 14.1 -
40 0 1 12.8 0.50
41 0 1 7.2 -
42 0 1 8.6 -
43 0 0 9.1 -
44 0 1 8.8 -
45 0 1 7.0 -
46 0 1 10.9 -
47 0 1 8.1 -
48 0 1 8.6 -
49 0 1 12.5 -
50 0 1 8.0 0.25
51 0 1 6.0 -
52 0 1 8.3 -
53 0 1 6.0 -
54 0 1 7.2 -
55 0 1 8.4 -
56 0 1 7.2 -
57 0 1 6.1 -
58 0 1 7.5 -
59 0 1 9.6 -
60 0 1 6.0 0.25
61 0 1 7.6 -
62 0 1 9.2 -
63 0 1 7.4 -
64 0 1 7.2 -
65 0 1 6.9 -
66 0 1 10.0 -
67 0 1 22.0 -
68 0 1 3.3 -
69 0 1 14.4 -
70 0 1 8.0 0.25
71 0 1 11.8 -
72 0 1 17.7 -
73 0 1 13.0 -
74 0 1 8.6 -
75 0 1 5.7 -
76 0 1 6.2 -
77 0 1 8.3 -
78 0 1 8.8 -
79 0 1 7.0 -
80 0 1 9.2 0.50
81 0 1 10.1 -
82 0 1 5.1 -
83 0 1 6.2 -
84 0 1 5.4 -
85 0 1 9.8 -
86 0 1 9.2 -
87 0 1 6.5 -
88 0 1 5.0 -
89 0 1 3.6 -
90 0 1 3.8 0.25
91 0 1 5.5 -
92 0 1 5.9 -
93 0 1 8.9 -
94 0 1 8.4 -
95 0 1 9.7 -
96 0 1 6.5 -
97 0 1 3.3 -
98 0 1 9.7 -
99 0 1 10.2 -

100 0 1 7.6 0.25
Minimum 0 0 3.3 0
Maximum 0 1.0 22.0 0.50

Mean 0 0.96 8.4 0.35
Standard Deviation 0 0.20 3.2 0.13

Geometric mean - - 7.9 -
Median 0 1.0 8.0 0.25

Note: "-" = no data. 

RG_LIDCOM



Table G.32: Pebble Count and Calcite Index, RG_LI8, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.5 -
2 0 1 10.0 -
3 0 1 9.0 -
4 0 1 13.0 -
5 0 1 11.0 -
6 0 1 6.0 -
7 0 1 24.5 -
8 0 1 5.5 -
9 0 1 14.0 -
10 0 1 15.0 0.50
11 0 1 10.5 -
12 0 1 12.5 -
13 0 1 15.0 -
14 0 1 6.5 -
15 0 1 9.5 -
16 0 1 7.0 -
17 0 1 30.0 -
18 0 1 6.0 -
19 0 1 11.0 -
20 0 1 12.5 0
21 0 1 18.0 -
22 0 1 6.0 -
23 0 1 11.0 -
24 0 1 3.0 -
25 0 1 26.0 -
26 0 1 12.5 -
27 0 1 9.5 -
28 0 1 7.0 -
29 0 1 10.0 -
30 0 1 20.0 0.25
31 0 1 8.0 -
32 0 1 15.0 -
33 0 1 4.0 -
34 0 1 5.0 -
35 0 1 11.0 -
36 0 1 5.0 -
37 0 1 5.5 -
38 0 1 1.5 -
39 0 1 9.0 -
40 0 1 9.5 0.25
41 0 1 6.5 -
42 0 1 9.0 -
43 0 1 14.0 -
44 0 1 16.0 -
45 0 1 7.5 -
46 0 1 4.5 -
47 0 1 5.0 -
48 0 1 15.5 -
49 0 1 9.0 -
50 0 1 8.0 0
51 0 1 5.5 -
52 0 1 6.5 -
53 0 1 9.0 -
54 0 0 3.5 -
55 0 1 10.5 -
56 0 1 7.5 -
57 0 1 2.0 -
58 0 1 20.0 -
59 0 1 9.5 -
60 0 1 6.0 0
61 0 1 8.5 -
62 0 1 10.5 -
63 0 1 8.0 -
64 0 1 9.0 -
65 0 0 4.0 -
66 0 0 7.0 -
67 0 1 11.0 -
68 0 0 9.0 -
69 0 1 11.0 -
70 0 1 14.0 0.50
71 0 1 9.5 -
72 0 1 9.5 -
73 0 1 12.0 -
74 0 1 12.0 -
75 0 1 6.5 -
76 0 1 6.5 -
77 0 1 6.5 -
78 0 1 7.5 -
79 0 1 6.0 -
80 0 1 7.5 0
81 0 1 11.0 -
82 0 0 4.0 -
83 0 1 6.0 -
84 0 1 28.0 -
85 0 1 11.0 -
86 0 1 27.0 -
87 0 1 12.0 -
88 0 1 5.0 -
89 0 1 11.5 -
90 0 1 14.0 0.50
91 0 1 7.0 -
92 0 0 6.5 -
93 0 1 8.0 -
94 0 1 8.0 -
95 0 1 6.0 -
96 0 1 7.0 -
97 0 1 7.0 -
98 0 1 6.0 -
99 0 1 10.5 -

100 0 1 7.0 0.25
Minimum 0 0 1.5 0
Maximum 0 1.0 30.0 0.50

Mean 0 0.94 9.9 0.23
Standard Deviation 0 0.24 5.4 0.22

Geometric mean - - 8.7 -
Median 0 1.0 9.0 0.25

Note: "-" = no data. 

RG_LI8



Table G.33: Pebble Count and Calcite Index, RG_FRUL, 2017

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.0 -
2 0 1 22.0 -
3 0 1 8.5 -
4 0 0 7.5 -
5 0 0 7.5 -
6 0 1 8.5 -
7 0 0 10.0 -
8 0 1 5.0 -
9 0 1 4.0 -
10 0 1 1.5 0
11 0 1 2.8 -
12 0 1 11.0 -
13 0 1 3.0 -
14 0 1 13.0 -
15 0 1 4.0 -
16 0 1 8.0 -
17 0 1 5.0 -
18 0 0 7.0 -
19 0 1 7.5 -
20 0 0 6.5 0
21 0 1 10.0 -
22 0 0 6.0 -
23 0 0 11.0 -
24 0 0 7.0 -
25 0 0 10.0 -
26 0 0 28.0 -
27 0 0 8.0 -
28 0 1 6.5 -
29 0 0 6.0 -
30 0 0 13.0 0.75
31 0 1 2.5 -
32 0 0 7.0 -
33 0 1 4.0 -
34 0 0 6.0 -
35 0 0 14.0 -
36 0 0 4.5 -
37 0 1 12.5 -
38 0 0 7.0 -
39 0 0 17.5 -
40 0 0 10.0 0
41 0 1 10.0 -
42 0 0 14.0 -
43 0 0 13.0 -
44 0 0 7.0 -
45 0 0 16.0 -
46 0 0 12.0 -
47 0 0 10.0 -
48 0 0 3.2 -
49 0 1 12.0 -
50 0 1 11.0 0.25
51 0 0 13.0 -
52 0 0 15.0 -
53 0 0 12.0 -
54 0 0 6.0 -
55 0 0 43.0 -
56 0 0 4.0 -
57 0 0 15.0 -
58 0 0 17.5 -
59 0 0 7.0 -
60 0 0 9.0 0
61 0 0 7.5 -
62 0 0 13.0 -
63 0 0 8.0 -
64 0 0 11.0 -
65 0 0 6.0 -
66 0 0 10.0 -
67 0 0 10.0 -
68 0 0 9.0 -
69 0 0 5.5 -
70 0 0 12.0 0
71 0 0 5.0 -
72 0 0 11.0 -
73 0 0 8.5 -
74 0 0 5.0 -
75 0 0 4.5 -
76 0 0 4.0 -
77 0 0 10.5 -
78 0 0 7.0 -
79 0 0 4.5 -
80 0 0 5.0 0.75
81 0 0 9.0 -
82 0 0 10.0 -
83 0 0 9.0 -
84 0 0 13.0 -
85 0 0 3.0 -
86 0 0 4.0 -
87 0 0 13.0 -
88 0 0 8.0 -
89 0 0 5.5 -
90 0 0 5.0 0
91 0 0 8.0 -
92 0 0 8.5 -
93 0 0 4.5 -
94 0 0 3.5 -
95 0 0 6.0 -
96 0 0 14.0 -
97 0 0 5.0 -
98 0 0 2.5 -
99 0 0 15.0 -

100 0 0 10.0 0.25
Minimum 0 0 1.5 0
Maximum 0 1.0 43.0 0.75

Mean 0 0.23 9.0 0.20
Standard Deviation 0 0.42 5.6 0.31

Geometric mean - - 7.8 -
Median 0 0 8.0 0

Note: "-" = no data. 

RG_FRUL



Table G.34: Pebble Count and Calcite Index, LC_DCDS, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.2 -
2 0 0 12.1 -
3 0 0 4.8 -
4 0 0 5.0 -
5 0 0 8.3 -
6 0 0 10.4 -
7 0 0 8.6 -
8 0 0 16.1 -
9 0 0 12.5 -

10 0 0 15.0 0.25
11 0 0 6.4 -
12 0 0 17.0 -
13 0 0 7.9 -
14 0 0 6.6 -
15 0 0 9.0 -
16 0 0 13.2 -
17 0 0 12.8 -
18 0 0 33.0 -
19 0 0 14.7 -
20 0 0 13.6 0.25
21 0 0 9.6 -
22 0 0 10.0 -
23 0 0 21.0 -
24 0 0 14.5 -
25 0 0 14.8 -
26 0 0 13.0 -
27 0 0 12.3 -
28 0 0 11.2 -
29 0 0 6.6 -
30 0 0 9.6 0.25
31 0 0 4.8 -
32 0 0 7.7 -
33 0 0 15.8 -
34 0 0 12.4 -
35 0 0 6.6 -
36 0 0 9.8 -
37 0 0 19.0 -
38 0 0 30.0 -
39 0 0 6.1 -
40 0 0 7.2 0.50
41 0 0 12.8 -
42 0 0 21.0 -
43 0 0 10.0 -
44 0 0 7.8 -
45 0 0 6.0 -
46 0 0 6.6 -
47 0 0 16.5 -
48 0 0 10.6 -
49 0 0 12.3 -
50 0 0 14.1 0.50
51 0 0 8.6 -
52 0 0 11.6 -
53 0 0 14.3 -
54 0 0 10.2 -
55 0 0 6.0 -
56 0 0 7.8 -
57 0 0 10.1 -
58 0 0 26.0 -
59 0 0 6.9 -
60 0 0 11.6 0.25
61 0 0 10.3 -
62 0 0 14.2 -
63 0 0 9.6 -
64 0 0 11.4 -
65 0 0 17.0 -
66 0 0 8.1 -
67 0 0 3.0 -
68 0 0 8.5 -
69 0 0 16.0 -
70 0 0 6.5 0.50
71 0 0 8.8 -
72 0 0 5.7 -
73 0 0 8.0 -
74 0 0 7.1 -
75 0 0 4.7 -
76 0 0 4.5 -
77 0 0 5.4 -
78 0 0 12.0 -
79 0 0 12.2 -
80 0 0 7.7 0.25
81 0 0 16.0 -
82 0 0 9.1 -
83 0 0 9.4 -
84 0 0 8.8 -
85 0 0 11.5 -
86 0 0 6.6 -
87 0 0 6.8 -
88 0 0 6.0 -
89 0 0 4.7 -
90 0 0 19.0 0.50
91 0 0 15.0 -
92 0 0 11.9 -
93 0 0 16.6 -
94 0 0 14.3 -
95 0 0 18.0 -
96 0 0 11.2 -
97 0 0 10.6 -
98 0 0 6.3 -
99 0 0 13.8 -
100 0 0 15.5 0.25

Minimum 0 0 3.0 0
Maximum 0 0 33.0 0.50

Mean 0 0 11.2 0.35
Standard Deviation 0 0 5.2 0.13

Geometric mean - - 10.2 -
Median 0 0 10.3 0.25

Note: "-" = no data. 

Particle
Upper Dry Creek (LC_DCDS)



Table G.35: Pebble Count and Calcite Index, LC_DC1, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.1 -
2 0 0 12.2 -
3 0 0 4.8 -
4 0 0 17.2 -
5 0 0 10.2 -
6 0 0 13.8 -
7 0 0 8.2 -
8 0 0 6.5 -
9 0 0 13.4 -

10 0 0 11.1 0.50
11 0 0 13.2 .
12 0 0 10.8 -
13 0 0 9.5 -
14 0 0 16.0 -
15 0 0 8.6 -
16 0 0 5.3 -
17 0 0 8.4 -
18 0 0 24.0 -
19 0 0 37.0 -
20 0 0 12.3 0.50
21 0 0 10.0 -
22 0 0 12.8 -
23 0 0 9.2 -
24 0 0 12.4 -
25 0 0 9.7 -
26 0 0 8.0 -
27 0 0 13.9 -
28 0 0 25.0 -
29 0 0 14.7 -
30 0 0 12.6 0.50
31 0 0 10.0 -
32 0 0 13.0 -
33 0 0 5.2 -
34 0 0 10.3 -
35 0 0 7.4 -
36 0 0 13.2 -
37 0 0 12.0 -
38 0 0 11.8 -
39 0 0 12.2 -
40 0 0 7.5 0.25
41 0 0 9.3 -
42 0 0 18.0 -
43 0 0 7.7 -
44 0 0 12.8 -
45 0 0 10.3 -
46 0 0 14.1 -
47 0 0 12.2 -
48 0 0 10.9 -
49 0 0 8.2 -
50 0 0 11.4 0.50
51 0 0 17.5 -
52 0 0 24.0 -
53 0 0 6.6 -
54 0 0 7.0 -
55 0 0 9.9 -
56 0 0 11.9 -
57 0 0 7.1 -
58 0 0 8.8 -
59 0 0 9.3 -
60 0 0 6.5 0.50
61 0 0 3.0 -
62 0 0 16.0 -
63 0 0 16.5 -
64 0 0 10.4 -
65 0 0 9.7 -
66 0 0 11.6 -
67 0 0 14.5 -
68 0 0 15.3 -
69 0 0 9.2 -
70 0 0 14.8 0.50
71 0 0 12.0 -
72 0 0 8.6 -
73 0 0 8.2 -
74 0 0 11.1 -
75 0 0 10.2 -
76 0 0 14.0 -
77 0 0 9.8 -
78 0 0 9.0 -
79 0 0 31.0 -
80 0 0 13.6 0.25
81 0 0 16.0 -
82 0 0 11.0 -
83 0 0 9.8 -
84 0 0 12.7 -
85 0 0 8.9 -
86 0 0 5.2 -
87 0 0 12.9 -
88 0 0 8.3 -
89 0 0 29.5 -
90 0 0 9.2 0.25
91 0 0 14.5 -
92 0 0 10.1 -
93 0 0 6.0 -
94 0 0 8.3 -
95 0 0 8.7 -
96 0 0 7.7 -
97 0 0 13.1 -
98 0 0 15.0 -
99 0 0 7.0 -
100 0 0 9.8 0.50

Minimum 0 0 3.0 0
Maximum 0 0 37.0 0.50

Mean 0 0 11.8 0.43
Standard Deviation 0 0 5.3 0.12

Geometric mean - - 10.8 -
Median 0 0 10.6 0.50

Note: "-" = no data. 

Particle
Lower Dry Creek (LC_DC1)



Table G.36: Pebble Count and Calcite Index, LC_FRUS, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 2.1 -
2 0 1 14.5 -
3 0 1 15.5 -
4 0 1 11.8 -
5 0 1 24.0 -
6 0 1 15.5 -
7 0 1 10.4 -
8 0 1 20.5 -
9 0 1 27.0 -
10 0 1 13.0 0.25
11 0 1 5.4 -
12 0 1 16.5 -
13 0 1 17.5 -
14 0 1 19.0 -
15 0 1 36.0 -
16 0 1 10.8 -
17 0 1 7.0 -
18 0 1 15.0 -
19 0 1 14.8 -
20 0 1 13.5 0.25
21 0 1 19.0 -
22 0 1 15.0 -
23 0 1 8.5 -
24 0 1 15.0 -
25 0 1 12.8 -
26 0 1 28.0 -
27 0 1 25.0 -
28 0 1 15.5 -
29 0 1 18.0 -
30 0 1 9.2 0.50
31 0 1 17.3 -
32 0 1 16.0 -
33 0 1 18.0 -
34 0 1 12.5 -
35 0 1 9.4 -
36 0 1 7.8 -
37 0 1 12.5 -
38 0 1 20.0 -
39 0 1 30.0 -
40 0 1 17.0 0.50
41 0 1 5.5 -
42 0 1 12.5 -
43 0 1 10.0 -
44 0 1 26.0 -
45 0 1 9.2 -
46 0 1 12.4 -
47 0 1 11.8 -
48 0 1 22.0 -
49 0 1 23.0 -
50 0 1 13.1 0.50
51 0 1 10.7 -
52 0 1 8.5 -
53 0 1 24.0 -
54 0 1 13.0 -
55 0 1 10.2 -
56 0 1 11.6 -
57 0 1 32.0 -
58 0 1 16.5 -
59 0 1 13.0 -
60 0 1 36.0 0.25
61 0 1 10.2 -
62 0 1 16.5 -
63 0 1 11.0 -
64 0 1 24.0 -
65 0 1 9.6 -
66 0 1 9.8 -
67 0 1 10.7 -
68 0 1 12.0 -
69 0 1 11.6 -
70 0 1 22.0 0.25
71 0 1 12.3 -
72 0 1 25.0 -
73 0 1 11.2 -
74 0 1 8.5 -
75 0 1 13.5 -
76 0 1 10.4 -
77 0 1 11.5 -
78 0 1 27.0 -
79 0 1 15.1 -
80 0 1 15.5 0.50
81 0 1 38.0 -
82 0 1 15.0 -
83 0 1 16.0 -
84 0 1 13.0 -
85 0 1 10.8 -
86 0 1 12.2 -
87 0 1 11.7 -
88 0 1 13.5 -
89 0 1 10.1 -
90 0 1 28.0 0.25
91 0 1 17.0 -
92 0 1 9.8 -
93 0 1 13.5 -
94 0 1 30.0 -
95 0 1 16.5 -
96 0 1 11.3 -
97 0 1 15.5 -
98 0 1 12.0 -
99 0 1 11.2 -

100 0 1 7.4 0.50
Minimum 0 1.0 2.1 0
Maximum 0 1.0 38.0 0.50

Mean 0 1.0 15.6 0.38
Standard Deviation 0 0 7.0 0.13

Geometric mean - - 14.2 -
Median 0 1.0 13.5 0.38

Note: "-" = no data. 

Particle
Lower Dry Creek (LC_FRUS)



Table G.37: Pebble Count and Calcite Index, LC_FRB, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.5 -
2 0 1 18.0 -
3 0 1 9.8 -
4 0 1 11.0 -
5 1 1 17.0 -
6 0 1 9.3 -
7 0 1 16.0 -
8 0 1 12.2 -
9 1 1 13.0 -
10 0 1 9.9 0.50
11 0 1 10.6 -
12 0 1 15.0 -
13 0 1 10.5 -
14 0 1 10.1 -
15 0 1 9.6 -
16 0 1 13.8 -
17 0 1 10.1 -
18 0 1 8.8 -
19 0 1 11.5 -
20 0 1 10.5 0.75
21 0 1 6.4 -
22 1 1 13.0 -
23 0 1 8.4 -
24 1 1 17.5 -
25 0 1 8.1 -
26 0 1 5.2 -
27 0 1 12.8 -
28 0 1 10.8 -
29 0 1 14.5 -
30 0 1 17.0 0.5
31 0 1 7.0 -
32 0 1 16.0 -
33 0 1 7.6 -
34 0 1 7.9 -
35 0 1 6.3 -
36 0 1 15.5 -
37 0 1 8.6 -
38 0 1 9.3 -
39 0 1 12.5 -
40 0 1 18.0 0.25
41 0 1 16.0 -
42 0 1 8.9 -
43 1 1 11.5 -
44 1 1 8.4 -
45 0 1 5.5 -
46 1 1 13.1 -
47 0 1 14.0 -
48 0 1 13.5 -
49 1 1 13.8 -
50 1 1 14.2 0.50
51 0 1 11.5 -
52 0 1 7.3 -
53 0 1 11.2 -
54 0 1 18.0 -
55 0 1 13.0 -
56 0 1 10.8 -
57 0 1 9.6 -
58 0 1 7.1 -
59 1 1 14.7 -
60 0 1 19.0 0.50
61 0 1 7.8 -
62 0 1 9.6 -
63 0 1 12.0 -
64 0 1 12.5 -
65 0 1 9.4 -
66 1 1 16.0 -
67 1 1 12.7 -
68 0 1 7.0 -
69 1 1 11.5 -
70 0 1 19.0 0.50
71 0 1 9.8 -
72 0 1 13.0 -
73 0 1 12.8 -
74 1 1 15.0 -
75 1 1 10.2 -
76 0 1 9.0 -
77 0 1 11.4 -
78 0 1 14.0 -
79 1 1 16.0 -
80 0 1 14.8 0.50
81 1 1 10.5 -
82 0 1 13.6 -
83 0 1 17.0 -
84 1 1 13.7 -
85 0 1 14.0 -
86 0 1 7.4 -
87 0 1 10.6 -
88 0 1 9.5 -
89 0 1 13.0 -
90 0 1 12.8 0.75
91 0 1 12.0 -
92 0 1 8.1 -
93 0 1 12.3 -
94 0 1 20.0 -
95 0 1 11.3 -
96 0 1 15.5 -
97 0 1 11.7 -
98 0 1 16.5 -
99 0 1 5.8 -

100 1 1 17.5 0.50
Minimum 0 1.0 5.2 0
Maximum 1.0 1.0 20.0 0.75

Mean 0.19 1.0 11.9 0.53
Standard Deviation 0.39 0 3.5 0.14

Geometric mean - - 11.4 -
Median 0 1.0 11.6 0.50

Note: "-" = no data. 

Particle
Lower Dry Creek (LC_FRB)



Table G.38: Pebble Count and Calcite Index, RG_CORCK, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.2 -
2 1 1 9.5 -
3 1 1 11.0 -
4 1 1 11.0 -
5 2 1 13.5 -
6 1 1 8.2 -
7 1 1 15.0 -
8 1 1 14.2 -
9 2 1 12.5 -
10 1 1 10.2 0.75
11 1 1 6.6 -
12 0 1 3.5 -
13 1 1 6.4 -
14 1 1 7.5 -
15 0 1 2.5 -
16 1 1 6.2 -
17 0 1 7.4 -
18 0 1 5.0 -
19 2 1 14.0 -
20 0 1 6.0 0.25
21 0 1 9.0 -
22 2 1 12.5 -
23 2 1 23.0 -
24 1 1 4.2 -
25 2 1 16.0 -
26 2 1 14.0 -
27 2 1 7.0 -
28 2 1 7.0 -
29 2 1 9.0 -
30 2 1 12.0 0.75
31 2 1 11.0 -
32 2 1 10.0 -
33 1 1 4.0 -
34 1 1 3.5 -
35 2 1 10.5 -
36 2 1 6.0 -
37 2 1 21.0 -
38 2 1 6.0 -
39 2 1 5.0 -
40 2 1 12.0 0.50
41 1 1 2.5 -
42 1 1 5.3 -
43 1 1 8.4 -
44 0 1 5.0 -
45 1 1 7.5 -
46 1 1 10.0 -
47 2 1 14.0 -
48 2 1 5.0 -
49 1 1 7.5 -
50 1 1 3.2 0.50
51 2 1 18.0 -
52 0 1 11.5 -
53 2 1 12.0 -
54 1 1 7.5 -
55 1 1 5.5 -
56 1 1 6.7 -
57 2 1 17.0 -
58 1 1 10.0 -
59 1 1 4.8 -
60 2 1 7.0 0.75
61 1 1 4.0 -
62 1 1 4.8 -
63 1 1 4.2 -
64 1 1 2.2 -
65 1 1 4.0 -
66 1 1 3.7 -
67 0 1 5.0 -
68 1 1 2.9 -
69 1 1 2.6 -
70 2 1 6.0 0.75
71 2 1 7.0 -
72 2 1 22.0 -
73 1 1 9.1 -
74 1 1 11.5 -
75 1 1 2.0 -
76 1 1 6.5 -
77 1 1 5.3 -
78 2 1 6.0 -
79 1 1 3.5 -
80 2 1 6.0 0.5
81 1 1 1.3 -
82 2 1 9.0 -
83 2 1 12.0 -
84 0 1 6.1 -
85 2 1 15.0 -
86 1 1 5.0 -
87 1 1 5.3 -
88 0 1 3.5 -
89 0 1 6.3 -
90 0 1 5.4 0.25
91 1 1 2.9 -
92 0 1 3.6 -
93 1 1 14.5 -
94 1 1 12.7 -
95 1 1 6.0 -
96 1 1 7.5 -
97 1 1 4.0 -
98 2 1 10.0 -
99 1 1 3.4 -

100 1 1 10.0 0.50
Minimum 0 1.0 1.3 0
Maximum 2.0 1.0 23.0 0.75

Mean 1.2 1.0 8.1 0.55
Standard Deviation 0.68 0 4.5 0.20

Geometric mean - - 6.9 -
Median 1.0 1.0 7.0 0.50

Note: "-" = no data. 

Particle
RG_CORCK



Table G.39: Pebble Count and Calcite Index, RG_EL19, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 30.0 -
2 0 1 12.5 -
3 0 1 32.0 -
4 0 1 13.3 -
5 0 1 7.5 -
6 0 1 22.4 -
7 0 1 15.2 -
8 0 1 21.5 -
9 0 1 8.3 -
10 0 1 22.0 0.25
11 0 1 7.4 -
12 0 1 19.1 -
13 0 1 13.4 -
14 0 1 22.1 -
15 0 1 16.6 -
16 0 1 13.2 -
17 0 1 18.5 -
18 0 1 13.2 -
19 0 1 7.9 -
20 0 1 15.5 0.25
21 0 1 11.0 -
22 0 1 22.0 -
23 0 1 9.3 -
24 0 1 23.0 -
25 0 1 34.0 -
26 0 1 18.5 -
27 0 1 12.8 -
28 0 1 10.7 -
29 0 1 18.0 -
30 0 1 8.4 0.50
31 0 1 30.0 -
32 0 1 14.2 -
33 0 1 10.0 -
34 0 1 9.5 -
35 0 1 17.3 -
36 0 1 19.4 -
37 0 1 19.2 -
38 0 1 13.1 -
39 0 1 18.4 -
40 0 1 9.9 0.25
41 0 1 13.8 -
42 0 1 9.8 -
43 0 1 11.4 -
44 0 1 17.8 -
45 0 1 17.8 -
46 0 1 9.5 -
47 0 1 7.5 -
48 0 1 22.0 -
49 0 1 27.0 -
50 0 1 17.0 0.50
51 0 1 14.2 -
52 0 1 6.5 -
53 0 1 14.4 -
54 0 1 19.0 -
55 0 1 30.5 -
56 0 1 gravel -
57 0 1 9.1 -
58 0 1 8.3 -
59 0 1 6.4 -
60 0 1 12.1 0.50
61 0 1 11.3 -
62 0 1 6.7 -
63 0 1 17.8 -
64 0 1 16.4 -
65 0 1 14.2 -
66 0 1 13.3 -
67 0 1 10.1 -
68 0 1 34.0 -
69 0 1 18.2 -
70 0 1 21.0 0.50
71 0 1 22.0 -
72 0 1 12.9 -
73 0 1 14.9 -
74 0 1 12.9 -
75 0 1 9.5 -
76 0 1 15.3 -
77 0 1 9.5 -
78 0 1 22.0 -
79 0 1 12.1 -
80 0 1 23.0 0.75
81 0 1 18.2 -
82 0 1 29.0 -
83 0 1 24.0 -
84 0 1 28.0 -
85 0 1 10.9 -
86 0 1 9.1 -
87 0 1 8.5 -
88 0 1 14.0 -
89 0 1 7.2 -
90 0 1 7.9 0.50
91 0 1 8.5 -
92 0 1 21.0 -
93 0 1 25.0 -
94 0 1 12.0 -
95 0 1 10.2 -
96 0 1 11.1 -
97 0 1 9.8 -
98 0 1 11.7 -
99 0 1 6.1 -

100 0 1 4.8 0.25
Minimum 0 1.0 4.8 0
Maximum 0 1.0 34.0 0.75

Mean 0 1.0 15.4 0.43
Standard Deviation 0 0 6.9 0.17

Geometric mean - - 14.0 -
Median 0 1.0 13.8 0.50

Note: "-" = no data. 

Particle
RG_EL19



Table G.40: Pebble Count and Calcite Index, RG_ELEKO, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.4 -
2 0 1 5.9 -
3 0 1 4.8 -
4 0 1 6.0 -
5 0 1 15.0 -
6 0 1 4.3 -
7 0 1 10.5 -
8 0 1 8.6 -
9 0 1 3.8 -

10 0 1 2.7 0.50
11 0 1 10.1 -
12 0 1 3.0 -
13 0 1 2.5 -
14 0 1 8.7 -
15 0 1 9.3 -
16 0 1 4.2 -
17 0 1 8.8 -
18 0 1 7.8 -
19 0 1 10.9 -
20 0 1 7.0 0.50
21 0 1 8.8 -
22 0 1 6.5 -
23 0 1 4.5 -
24 0 1 8.9 -
25 0 1 5.4 -
26 0 1 7.7 -
27 0 1 8.2 -
28 0 1 5.8 -
29 0 1 9.8 -
30 0 1 8.4 0.25
31 0 1 9.0 -
32 0 1 4.8 -
33 0 1 4.5 -
34 0 1 6.0 -
35 0 0 1.9 -
36 0 1 4.3 -
37 0 0 7.9 -
38 0 1 7.5 -
39 0 1 5.8 -
40 0 1 6.4 0.25
41 0 1 10.3 -
42 0 1 5.7 -
43 0 1 5.5 -
44 0 1 13.0 -
45 0 1 4.4 -
46 0 1 6.8 -
47 0 1 13.5 -
48 0 1 8.5 -
49 0 1 5.5 -
50 0 1 3.1 0.25
51 0 1 6.2 -
52 0 1 5.2 -
53 0 1 15.5 -
54 0 1 7.6 -
55 0 1 3.7 -
56 0 1 3.8 -
57 0 1 9.2 -
58 0 1 6.2 -
59 0 1 6.3 -
60 0 1 3.5 0.25
61 0 1 3.2 -
62 0 1 4.6 -
63 0 1 4.9 -
64 0 1 11.8 -
65 0 1 4.8 -
66 0 1 5.5 -
67 0 1 9.5 -
68 0 1 6.1 -
69 0 1 3.5 -
70 0 1 1.9 0.50
71 0 1 3.5 -
72 0 1 4.6 -
73 0 1 7.0 -
74 0 1 4.8 -
75 0 1 5.1 -
76 0 1 5.6 -
77 0 1 6.9 -
78 0 0 0.8 -
79 0 1 10.3 -
80 0 1 3.3 0.25
81 0 1 11.5 -
82 0 1 8.0 -
83 0 1 3.4 -
84 0 1 6.1 -
85 0 1 8.9 -
86 0 1 8.7 -
87 0 1 3.3 -
88 0 1 5.1 -
89 0 1 6.2 -
90 0 1 8.8 0.50
91 0 1 10.7 -
92 0 1 10.2 -
93 0 1 4.0 -
94 0 1 22.0 -
95 0 1 6.2 -
96 0 1 2.9 -
97 0 1 4.2 -
98 0 1 10.3 -
99 0 1 5.5 -
100 0 1 8.5 0.25

Minimum 0 0 0.8 0
Maximum 0 1.0 22.0 0.50

Mean 0 1.0 6.9 0.35
Standard Deviation 0 0 3.4 0.13

Geometric mean - - 6.1 -
Median 0 1.0 6.2 0.25

Note: "-" = no data. 

Particle
RG_ELEKO



Table G.41: Pebble Count and Calcite Index, RG_ELH93, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.1 -
2 0 1 6.5 -
3 0 1 11.3 -
4 0 1 7.5 -
5 0 1 4.5 -
6 0 1 5.9 -
7 0 1 9.9 -
8 0 1 16.0 -
9 0 1 8.5 -

10 0 1 8.3 0
11 0 1 18.2 -
12 0 1 16.4 -
13 0 1 19.5 -
14 0 1 7.6 -
15 0 1 13.8 -
16 0 1 17.1 -
17 0 1 10.8 -
18 0 1 18.4 -
19 0 1 6.4 -
20 0 1 9.3 0.15
21 0 1 6.8 -
22 0 1 7.5 -
23 0 1 18.2 -
24 0 1 12.4 -
25 0 1 15.8 -
26 0 1 10.2 -
27 0 1 8.2 -
28 0 1 4.9 -
29 0 1 14.8 -
30 0 1 9.6 0.50
31 0 1 6.5 -
32 0 1 100.0 -
33 0 1 14.4 -
34 0 1 9.2 -
35 0 1 11.7 -
36 0 1 13.4 -
37 0 1 14.0 -
38 0 1 12.6 -
39 0 1 15.0 -
40 0 1 10.3 0.25
41 0 1 23.0 -
42 0 1 15.0 -
43 0 1 10.5 -
44 0 1 21.2 -
45 0 1 15.3 -
46 0 1 9.7 -
47 0 1 4.5 -
48 0 1 4.5 -
49 0 1 8.3 -
50 0 1 14.7 0.25
51 0 1 8.6 -
52 0 1 13.5 -
53 0 1 6.2 -
54 0 0 gravel -
55 0 1 13.1 -
56 0 1 9.6 -
57 0 1 15.4 -
58 0 1 10.7 -
59 0 1 11.7 -
60 0 1 17.1 0.25
61 0 1 14.2 -
62 0 1 8.8 -
63 0 1 15.0 -
64 0 1 10.0 -
65 0 1 10.2 -
66 0 1 21.0 -
67 0 1 12.7 -
68 0 1 17.3 -
69 0 1 14.4 -
70 0 1 9.8 0.25
71 0 1 14.6 -
72 0 1 19.0 -
73 0 1 7.0 -
74 0 1 6.2 -
75 0 1 19.5 -
76 0 1 7.3 -
77 0 1 7.8 -
78 0 1 7.9 -
79 0 1 9.9 -
80 0 1 8.5 0.50
81 0 1 8.0 -
82 0 1 16.5 -
83 0 1 7.9 -
84 0 1 8.2 -
85 0 1 15.6 -
86 0 1 8.6 -
87 0 1 8.3 -
88 0 1 7.6 -
89 0 1 5.5 -
90 0 1 9.9 0.50
91 0 1 12.2 -
92 0 1 9.9 -
93 0 1 10.0 -
94 0 1 7.9 -
95 0 1 6.5 -
96 0 1 8.2 -
97 0 1 6.2 -
98 0 1 15.4 -
99 0 1 18.2 -
100 0 1 17.1 0.25

Minimum 0 0 4.5 0
Maximum 0 1.0 100.0 0.50

Mean 0 1.0 12.4 0.29
Standard Deviation 0 0 9.9 0.16

Geometric mean - - 10.9 -
Median 0 1.0 10.2 0.25

Note: "-" = no data. 

Particle
RG_ELH93



Table G.42: Pebble Count and Calcite Index, RG_ELUFE, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.2 -
2 0 1 7.1 -
3 0 1 15.5 -
4 0 1 10.1 -
5 0 1 13.5 -
6 0 1 3.5 -
7 0 1 15.3 -
8 0 1 11.6 -
9 0 1 4.4 -

10 0 1 22.0 0.25
11 0 1 3.6 -
12 0 1 33.0 -
13 0 1 6.4 -
14 0 1 8.3 -
15 0 1 15.2 -
16 0 1 12.1 -
17 0 1 23.0 -
18 0 1 14.6 -
19 0 1 10.2 -
20 0 1 10.3 0.25
21 0 1 10.5 -
22 0 1 14.8 -
23 0 1 6.1 -
24 0 1 7.9 -
25 0 1 24.5 -
26 0 1 11.6 -
27 0 1 14.1 -
28 0 1 17.0 -
29 0 0 sand -
30 0 1 8.1 0.25
31 0 1 15.3 -
32 0 1 6.9 -
33 0 1 14.9 -
34 0 1 12.1 -
35 0 1 5.5 -
36 0 1 3.0 -
37 0 1 6.9 -
38 0 1 17.0 -
39 0 1 6.5 -
40 0 1 6.0 0.50
41 0 0 sand -
42 0 1 6.1 -
43 0 1 10.6 -
44 0 1 18.3 -
45 0 1 6.2 -
46 0 1 10.2 -
47 0 1 5.0 -
48 0 1 10.5 -
49 0 1 7.0 -
50 0 1 17.5 0.50
51 0 1 6.5 -
52 0 1 10.4 -
53 0 1 4.4 -
54 0 1 6.4 -
55 0 1 13.0 -
56 0 1 15.2 -
57 0 1 14.4 -
58 0 1 7.3 -
59 0 1 9.5 -
60 0 1 14.2 0.25
61 0 1 11.6 -
62 0 1 9.1 -
63 0 1 9.9 -
64 0 1 11.9 -
65 0 1 9.3 -
66 0 1 13.4 -
67 0 1 1.9 -
68 0 1 4.6 -
69 0 1 3.6 -
70 0 1 8.9 0.75
71 0 1 12.0 -
72 0 1 8.4 -
73 0 1 10.8 -
74 0 1 13.6 -
75 0 1 7.4 -
76 0 1 7.5 -
77 0 1 13.5 -
78 0 1 14.9 -
79 0 1 6.5 -
80 0 1 9.5 0.75
81 0 0 sand -
82 0 1 12.1 -
83 0 1 13.4 -
84 0 1 7.5 -
85 0 1 19.0 -
86 0 1 19.0 -
87 0 1 18.5 -
88 0 1 10.5 -
89 0 1 11.0 -
90 0 1 17.6 0.50
91 0 1 8.0 -
92 0 1 8.7 -
93 0 1 12.8 -
94 0 1 10.5 -
95 0 1 13.6 -
96 0 1 6.9 -
97 0 1 5.9 -
98 0 1 7.8 -
99 0 1 10.5 -
100 0 1 7.5 0.50

Minimum 0 0 1.9 0
Maximum 0 1.0 33.0 0.75

Mean 0 1.0 10.9 0.45
Standard Deviation 0 0 5.1 0.20

Geometric mean - - 9.8 -
Median 0 1.0 10.4 0.50

Note: "-" = no data. 

Particle
RG_ELUFE



Table G.43: Pebble Count and Calcite Index, RG_MIUCO, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.5 -
2 0 1 12.2 -
3 0 0 3.4 -
4 0 0 2.5 -
5 0 0 4.9 -
6 0 0 4.5 -
7 0 1 9.9 -
8 0 1 23.0 -
9 0 0 3.4 -

10 0 1 13.6 0.25
11 0 1 6.9 -
12 0 1 6.3 -
13 0 1 20.0 -
14 0 1 7.4 -
15 0 0 7.5 -
16 0 0 sand -
17 0 1 11.5 -
18 0 1 12.9 -
19 0 1 28.0 -
20 0 0 3.4 0.50
21 0 0 6.2 -
22 0 1 5.5 -
23 0 1 21.0 -
24 0 1 25.0 -
25 0 0 2.2 -
26 0 1 36.0 -
27 0 0 12.6 -
28 0 1 8.2 -
29 0 1 7.7 -
30 0 1 12.5 0.75
31 0 1 22.5 -
32 0 1 12.5 -
33 0 0 2.4 -
34 0 0 sand -
35 0 0 5.1 -
36 0 1 7.4 -
37 0 0 4.8 -
38 0 0 8.2 -
39 0 1 19.0 -
40 0 0 5.2 0.75
41 0 1 7.4 -
42 0 1 16.5 -
43 0 1 6.8 -
44 0 0 sand -
45 0 1 11.2 -
46 0 1 12.1 -
47 0 1 15.4 -
48 0 1 22.0 -
49 0 0 4.7 -
50 0 1 14.5 0.75
51 0 1 7.9 -
52 0 1 7.3 -
53 0 1 15.0 -
54 0 1 16.5 -
55 0 1 3.2 -
56 0 0 5.1 -
57 0 0 sand -
58 0 1 14.2 -
59 0 1 7.7 -
60 0 1 10.7 0.50
61 0 0 1.3 -
62 0 1 15.1 -
63 0 1 32.0 -
64 0 1 4.2 -
65 0 1 11.6 -
66 0 1 25.0 -
67 0 0 8.5 -
68 0 1 7.9 -
69 0 1 5.8 -
70 0 0 10.4 0.75
71 0 0 3.9 -
72 0 0 17.0 -
73 0 1 5.9 -
74 0 1 10.0 -
75 0 0 3.4 -
76 0 0 6.2 -
77 0 1 7.6 -
78 0 0 7.4 -
79 0 1 27.0 -
80 0 1 21.0 0.50
81 0 1 5.6 -
82 0 1 6.8 -
83 0 0 5.5 -
84 0 1 8.9 -
85 0 1 8.9 -
86 0 1 10.2 -
87 0 1 6.2 -
88 0 0 8.2 -
89 0 0 6.2 -
90 0 0 6.0 0.25
91 0 0 4.5 -
92 0 0 6.5 -
93 0 0 5.5 -
94 0 0 5.8 -
95 0 0 7.6 -
96 0 0 8.5 -
97 0 0 4.4 -
98 0 0 12.9 -
99 0 1 10.2 -
100 0 1 8.3 0.50

Minimum 0 0 1.3 0
Maximum 0 1.0 36.0 0.75

Mean 0 0.59 10.3 0.55
Standard Deviation 0 0.49 6.9 0.20

Geometric mean - - 8.5 -
Median 0 1.0 7.9 0.50

Note: "-" = no data. 

Particle
RG_MIUCO



Table G.44: Pebble Count and Calcite Index, RG_MIDCO, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.9 -
2 0 1 19.0 -
3 0 1 5.4 -
4 0 1 11.1 -
5 0 1 8.1 -
6 0 1 5.0 -
7 0 1 11.5 -
8 0 1 6.0 -
9 0 1 10.0 -
10 0 1 5.7 0.75
11 0 1 9.2 -
12 0 1 5.2 -
13 0 1 6.0 -
14 0 1 5.5 -
15 0 1 6.1 -
16 0 1 14.0 -
17 0 1 12.2 -
18 0 1 18.0 -
19 0 1 11.3 -
20 0 1 14.7 0.75
21 0 1 9.5 -
22 0 1 8.4 -
23 0 1 9.2 -
24 0 1 10.0 -
25 0 1 8.2 -
26 0 1 11.4 -
27 0 1 14.9 -
28 0 1 6.9 -
29 0 1 3.0 -
30 0 1 13.5 0.50
31 0 0 4.5 -
32 0 1 9.9 -
33 0 0 4.1 -
34 0 1 9.1 -
35 0 1 14.2 -
36 0 1 7.0 -
37 0 1 19.0 -
38 0 1 25.0 -
39 0 1 12.0 -
40 0 1 5.1 0.50
41 0 1 9.5 -
42 0 1 27.0 -
43 0 1 19.0 -
44 0 1 7.3 -
45 0 1 14.1 -
46 0 0 sand -
47 0 1 11.2 -
48 0 1 17.5 -
49 0 1 10.3 -
50 0 1 7.3 0.50
51 0 1 6.4 -
52 0 1 18.5 -
53 0 0 3.6 -
54 0 1 11.4 -
55 0 1 13.2 -
56 0 1 13.3 -
57 0 1 4.3 -
58 0 0 sand -
59 0 1 15.5 -
60 0 1 4.6 0.50
61 0 1 4.1 -
62 0 1 14.0 -
63 0 1 5.0 -
64 0 0 4.2 -
65 0 1 9.6 -
66 0 1 5.2 -
67 0 1 4.8 -
68 0 0 3.8 -
69 0 0 3.5 -
70 0 0 3.5 0.25
71 0 1 6.6 -
72 0 1 8.1 -
73 0 1 30.0 -
74 0 1 16.0 -
75 0 1 17.0 -
76 0 1 5.5 -
77 0 1 10.5 -
78 0 1 7.4 -
79 0 1 10.6 -
80 0 1 13.7 0.50
81 0 1 6.1 -
82 0 1 13.1 -
83 0 1 9.1 -
84 0 1 9.6 -
85 0 1 6.9 -
86 0 1 15.6 -
87 0 1 7.5 -
88 0 1 6.4 -
89 0 1 12.4 -
90 0 1 7.5 0.75
91 0 1 38.0 -
92 0 1 5.7 -
93 0 1 7.8 -
94 0 1 10.3 -
95 0 1 9.5 -
96 0 1 6.6 -
97 0 1 18.0 -
98 0 1 5.6 -
99 0 1 4.8 -

100 0 1 6.4 0.50
Minimum 0 0 3.0 0
Maximum 0 1.0 38.0 0.75

Mean 0 0.91 10.2 0.55
Standard Deviation 0 0.29 6.0 0.16

Geometric mean - - 8.9 -
Median 0 1.0 9.2 0.50

Note: "-" = no data. 

Particle
RG_MIDCO



Table G.45: Pebble Count and Calcite Index, RG_MI2, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.5 -
2 0 1 13.0 -
3 0 1 9.0 -
4 0 0 3.0 -
5 0 1 9.0 -
6 0 1 10.5 -
7 0 1 8.5 -
8 0 1 12.0 -
9 0 1 17.0 -

10 0 1 7.0 0.75
11 0 1 17.0 -
12 0 0 7.0 -
13 0 1 5.0 -
14 0 0 6.0 -
15 0 1 7.0 -
16 0 1 9.0 -
17 0 1 5.5 -
18 0 1 21.0 -
19 0 1 16.0 -
20 0 1 16.0 0
21 0 1 5.5 -
22 0 1 10.0 -
23 0 1 12.5 -
24 0 1 19.0 -
25 0 1 13.0 -
26 0 0 6.5 -
27 0 1 9.0 -
28 0 1 15.0 -
29 0 1 47.0 -
30 0 1 10.0 0.25
31 0 1 4.0 -
32 0 1 10.0 -
33 0 0 7.0 -
34 0 1 3.0 -
35 0 1 9.0 -
36 0 1 8.0 -
37 0 0 9.0 -
38 0 1 11.5 -
39 0 0 8.0 -
40 0 1 14.0 0.25
41 0 1 10.0 -
42 0 1 7.0 -
43 0 1 20.0 -
44 0 1 9.5 -
45 0 0 9.0 -
46 0 0 5.0 -
47 0 1 9.0 -
48 0 1 5.0 -
49 0 1 18.0 -
50 0 1 17.0 0.50
51 0 1 5.0 -
52 0 1 7.0 -
53 0 1 6.5 -
54 0 1 11.0 -
55 0 1 12.0 -
56 0 1 9.0 -
57 0 1 7.0 -
58 0 1 10.0 -
59 0 1 16.0 -
60 0 1 9.0 0.50
61 0 1 11.0 -
62 0 1 9.0 -
63 0 1 8.0 -
64 0 1 20.0 -
65 0 1 6.0 -
66 0 1 9.5 -
67 0 1 10.0 -
68 0 1 12.0 -
69 0 0 4.5 -
70 0 1 21.0 0
71 0 1 6.5 -
72 0 1 12.0 -
73 0 1 10.0 -
74 0 1 9.5 -
75 0 1 38.0 -
76 0 1 12.0 -
77 0 1 13.0 -
78 0 1 5.5 -
79 0 1 5.0 -
80 0 1 16.5 0
81 0 1 14.0 -
82 0 1 9.0 -
83 0 1 9.5 -
84 0 1 4.5 -
85 0 1 9.0 -
86 0 1 22.0 -
87 0 1 18.0 -
88 0 1 6.5 -
89 0 1 8.0 -
90 0 1 9.0 0
91 0 1 9.0 -
92 0 1 7.0 -
93 0 1 12.0 -
94 0 1 12.0 -
95 0 1 34.0 -
96 0 1 6.5 -
97 0 1 15.0 -
98 0 1 12.0 -
99 0 1 5.0 -
100 0 1 10.5 0

Minimum 0 0.0 3.0 0
Maximum 0 1.0 47.0 0.75

Mean 0 0.90 11.1 0.23
Standard Deviation 0 0.30 6.7 0.28

Geometric mean - - 9.8 -
Median 0 1.0 9.3 0.13

Note: "-" = no data. 

Particle
RG_MI2



Table G.46: Pebble Count and Calcite Index, RG_MI3, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.4 -
2 0 1 14.4 -
3 0 1 11.3 -
4 0 1 3.7 -
5 0 1 11.9 -
6 0 1 6.6 -
7 0 1 6.4 -
8 0 1 27.9 -
9 0 1 3.4 -
10 0 1 12.4 0.50
11 0 1 9.5 -
12 0 1 3.9 -
13 0 1 10.9 -
14 0 1 7.4 -
15 0 1 23.0 -
16 0 1 8.9 -
17 0 1 17.4 -
18 0 1 13.3 -
19 0 1 13.5 -
20 0 1 5.4 0
21 0 1 7.9 -
22 0 1 5.3 -
23 0 1 5.4 -
24 0 1 9.9 -
25 0 1 11.5 -
26 0 1 8.8 -
27 0 1 6.4 -
28 0 1 4.7 -
29 0 0 3.6 -
30 0 1 11.0 0
31 0 1 16.1 -
32 0 1 3.4 0
33 0 1 4.6 -
34 0 0 1.9 -
35 0 1 5.6 -
36 0 1 2.3 -
37 0 1 5.4 -
38 0 1 3.4 -
39 0 1 8.3 -
40 0 1 7.4 0
41 0 1 9.0 -
42 0 0 5.9 -
43 0 1 10.1 -
44 0 1 6.3 -
45 0 1 10.9 -
46 0 0 11.8 -
47 0 1 15.1 -
48 0 0 8.2 -
49 0 0 13.2 -
50 0 0 18.4 0.25
51 0 0 23.2 -
52 0 1 11.2 -
53 0 0 7.0 -
54 0 1 4.9 -
55 0 1 6.0 -
56 0 1 12.4 -
57 0 0 10.3 -
58 0 1 3.0 -
59 0 1 21.1 -
60 0 1 5.7 0
61 0 1 7.7 -
62 0 0 10.0 -
63 0 1 9.3 -
64 0 1 6.5 -
65 0 1 7.6 -
66 0 1 9.0 -
67 0 1 15.4 -
68 0 0 14.2 -
69 0 1 9.3 -
70 0 1 6.0 0
71 0 1 44.0 -
72 0 1 10.2 -
73 0 1 38.0 -
74 0 1 6.8 -
75 0 1 11.2 -
76 0 1 11.8 -
77 0 1 9.5 -
78 0 1 13.7 -
79 0 1 8.4 -
80 0 1 15.8 0.25
81 0 1 7.0 -
82 0 1 6.4 -
83 0 1 26.0 -
84 0 0 11.0 -
85 0 1 5.0 -
86 0 1 7.9 -
87 0 0 7.5 -
88 0 0 10.3 -
89 0 1 7.4 -
90 0 1 6.5 0
91 0 1 6.5 -
92 0 0 7.6 -
93 0 0 11.6 -
94 0 0 5.4 -
95 0 0 12.7 -
96 0 0 7.8 -
97 0 0 7.4 -
98 0 0 12.5 -
99 0 0 7.3 -

100 0 0 9.2 0.25
Minimum 0 0 1.9 0
Maximum 0 1.0 44.0 0.50

Mean 0 0.76 10.2 0.11
Standard Deviation 0 0.43 6.6 0.17

Geometric mean - - 8.7 -
Median 0 1.0 8.9 0

Note: "-" = no data. 

Particle
RG_MI3



Table G.47: Pebble Count and Calcite Index, RG_HACKDS, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.7 -
2 0 1 6.9 -
3 0 1 4.6 -
4 0 1 8.0 -
5 0 1 15.0 -
6 0 1 6.4 -
7 0 1 6.4 -
8 0 1 4.9 -
9 0 1 5.0 -
10 0 1 12.0 0.50
11 0 1 11.5 -
12 0 1 11.9 -
13 0 1 5.5 -
14 0 1 7.1 -
15 0 1 3.0 -
16 0 1 4.5 -
17 0 1 6.5 -
18 0 1 5.2 -
19 0 1 4.2 -
20 0 1 11.2 0
21 0 1 13.9 -
22 0 1 13.5 -
23 0 1 8.0 -
24 0 1 12.6 -
25 0 1 10.4 -
26 0 1 15.3 -
27 0 1 7.4 -
28 0 1 8.3 -
29 0 1 5.4 -
30 0 1 5.3 0
31 0 1 8.1 -
32 0 1 16.9 -
33 0 1 7.9 -
34 0 1 9.4 -
35 0 1 9.9 -
36 0 1 10.2 -
37 0 1 4.6 -
38 0 1 15.6 -
39 0 1 8.0 -
40 0 1 8.9 0
41 0 1 4.6 -
42 0 1 13.2 -
43 0 1 6.4 -
44 0 1 11.9 -
45 0 1 4.9 -
46 0 1 32.0 -
47 0 1 7.9 -
48 0 1 8.9 -
49 0 1 12.6 -
50 0 1 11.9 0
51 0 1 5.9 -
52 0 1 10.5 -
53 0 1 13.6 -
54 0 1 6.2 -
55 0 1 12.3 -
56 0 1 8.4 -
57 0 1 12.5 -
58 0 1 16.6 -
59 0 1 10.7 -
60 0 1 6.9 0
61 0 1 6.6 -
62 0 1 7.6 -
63 0 1 8.2 -
64 0 1 16.8 -
65 0 1 14.4 -
66 0 1 14.9 -
67 0 1 12.9 -
68 0 1 11.4 -
69 0 1 8.4 -
70 0 1 12.3 0
71 0 1 33.3 -
72 0 1 8.9 -
73 0 1 7.0 -
74 0 1 13.9 -
75 0 1 6.2 -
76 0 1 4.5 -
77 0 1 5.0 -
78 0 1 15.0 -
79 0 1 4.5 -
80 0 1 6.6 0
81 0 1 2.5 -
82 0 1 7.5 -
83 0 1 13.4 -
84 0 1 14.5 -
85 0 1 11.4 -
86 0 1 11.5 -
87 0 1 7.7 -
88 0 1 7.4 -
89 0 1 6.5 -
90 0 1 14.9 0.50
91 0 1 9.5 -
92 0 1 5.6 -
93 0 1 6.3 -
94 0 1 5.6 -
95 0 1 8.4 -
96 0 1 13.5 -
97 0 1 5.6 -
98 0 1 7.7 -
99 0 1 7.4 -

100 0 1 4.5 0
Minimum 0 1.0 2.5 0
Maximum 0 1.0 33.3 0.50

Mean 0 1.0 9.6 0.10
Standard Deviation 0 0 4.9 0.21

Geometric mean - - 8.6 -
Median 0 1.0 8.3 0

Note: "-" = no data. 

Particle
RG_HACKDS



Table G.48: Pebble Count and Calcite Index, RG_EL1, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.6 -
2 0 1 13.7 -
3 0 1 8.8 -
4 0 1 9.5 -
5 0 1 18.6 -
6 0 1 11.5 -
7 0 1 14.0 -
8 0 1 7.2 -
9 0 0 8.3 -

10 0 1 9.6 0
11 0 1 12.4 -
12 0 1 11.3 -
13 0 1 17.0 -
14 0 1 21.0 -
15 0 1 11.0 -
16 0 1 9.6 -
17 0 1 17.1 -
18 0 1 9.2 -
19 0 1 7.6 -
20 0 1 9.0 0
21 0 1 6.5 -
22 0 1 8.0 -
23 0 1 14.0 -
24 0 1 9.9 -
25 0 0 9.5 -
26 0 1 12.0 -
27 0 1 6.5 -
28 0 1 16.1 -
29 0 1 9.3 -
30 0 1 7.0 0
31 0 1 10.2 -
32 0 1 12.0 -
33 0 1 17.2 -
34 0 1 18.0 -
35 0 1 7.9 -
36 0 1 6.5 -
37 0 1 6.0 -
38 0 1 14.2 -
39 0 1 13.7 -
40 0 1 7.2 0
41 0 1 12.5 -
42 0 1 8.5 -
43 0 1 6.0 -
44 0 1 9.0 -
45 0 1 10.1 -
46 0 1 6.8 -
47 0 1 9.2 -
48 0 1 6.0 -
49 0 1 12.4 -
50 0 1 9.9 0
51 0 1 9.2 -
52 0 1 6.1 -
53 0 1 12.4 -
54 0 1 11.8 -
55 0 1 11.1 -
56 0 1 12.2 -
57 0 1 7.9 -
58 0 1 13.1 -
59 0 1 7.4 -
60 0 1 5.5 0
61 0 1 7.0 -
62 0 1 6.2 -
63 0 1 10.8 -
64 0 1 9.6 -
65 0 1 3.8 -
66 0 0 11.5 -
67 0 1 8.7 -
68 0 0 9.0 -
69 0 1 6.3 -
70 0 1 4.3 0
71 0 0 5.6 -
72 0 1 7.3 -
73 0 1 4.1 -
74 0 1 10.9 -
75 0 1 18.5 -
76 0 1 8.8 -
77 0 1 12.5 -
78 0 1 3.7 -
79 0 1 6.6 -
80 0 1 9.0 0
81 0 1 8.1 -
82 0 1 4.5 -
83 0 1 7.7 -
84 0 1 10.0 -
85 0 1 8.4 -
86 0 1 8.8 -
87 0 1 7.9 -
88 0 1 10.2 -
89 0 1 7.1 -
90 0 1 6.6 0
91 0 1 4.0 -
92 0 1 7.6 -
93 0 1 10.0 -
94 0 1 9.1 -
95 0 1 10.6 -
96 0 1 4.5 -
97 0 1 9.8 -
98 0 1 6.3 -
99 0 1 3.6 -
100 0 1 5.6 0

Minimum 0 0 3.6 0
Maximum 0 1.0 21.0 0

Mean 0 0.95 9.5 0
Standard Deviation 0 0.22 3.6 0

Geometric mean - - 8.9 -
Median 0 1.0 9.1 0

Note: "-" = no data. 

Particle
RG_EL1



Table G.49: Pebble Count and Calcite Index, RG_EL20 (GH_ERC), 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.5 -
2 0 0 11.6 -
3 0 0 6.3 -
4 0 0 5.4 -
5 0 0 10.5 -
6 0 0 13.4 -
7 0 0 5.9 -
8 0 0 1.5 -
9 0 0 14.6 -
10 0 0 14.2 0.50
11 0 0 7.0 -
12 0 0 7.2 -
13 0 0 sand -
14 0 0 9.1 -
15 0 0 8.8 -
16 0 0 6.5 -
17 0 0 6.0 -
18 0 0 12.2 -
19 0 0 8.2 -
20 0 0 5.3 0.75
21 0 0 13.5 -
22 0 0 0.5 -
23 0 0 10.3 -
24 0 0 17.2 -
25 0 0 5.8 -
26 0 0 15.4 -
27 0 0 5.9 -
28 0 0 10.8 -
29 0 0 9.2 -
30 0 0 10.0 0.25
31 0 0 16.2 -
32 0 0 11.2 -
33 0 0 16.2 -
34 0 0 10.0 -
35 0 0 6.1 -
36 0 0 13.3 -
37 0 0 17.7 -
38 0 0 6.0 -
39 0 0 12.1 -
40 0 0 9.5 0.50
41 0 0 18.2 -
42 0 0 7.5 -
43 0 0 9.9 -
44 0 0 7.1 -
45 0 0 4.6 -
46 0 0 11.5 -
47 0 0 13.4 -
48 0 0 5.0 -
49 0 0 7.4 -
50 0 0 8.4 0.25
51 0 0 12.2 -
52 0 0 2.6 -
53 0 0 18.5 -
54 0 0 4.9 -
55 0 0 9.3 -
56 0 0 6.2 -
57 0 0 13.3 -
58 0 0 7.0 -
59 0 0 5.5 -
60 0 0 10.0 0.50
61 0 0 14.8 -
62 0 0 7.9 -
63 0 0 9.1 -
64 0 0 5.5 -
65 0 0 4.9 -
66 0 0 7.6 -
67 0 0 6.5 -
68 0 0 7.8 -
69 0 0 7.0 -
70 0 0 5.8 0.25
71 0 0 11.0 -
72 0 0 22.0 -
73 0 0 6.1 -
74 0 0 12.4 -
75 0 0 5.3 -
76 0 0 9.5 -
77 0 0 8.5 -
78 0 0 7.3 -
79 0 0 5.3 -
80 0 0 13.5 0.75
81 0 0 7.0 -
82 0 0 9.1 -
83 0 0 3.6 -
84 0 0 6.2 -
85 0 0 9.5 -
86 0 0 14.2 -
87 0 0 6.0 -
88 0 0 15.0 -
89 0 0 12.2 -
90 0 0 11.1 0.50
91 0 0 10.2 -
92 0 0 11.9 -
93 0 0 4.8 -
94 0 0 10.3 -
95 0 0 9.3 -
96 0 0 6.8 -
97 0 0 2.1 -
98 0 0 4.4 -
99 0 0 7.5 -

100 0 0 3.9 0.50
Minimum 0 0 0.5 0.25
Maximum 0 0 22.0 0.75

Mean 0 0 9.1 0.48
Standard Deviation 0 0 4.1 0.18

Geometric mean - - 8.1 -
Median 0 0 8.5 0.50

Note: "-" = no data. 

Particle
RG_EL20 (GH_ERC)



Table G.50: Pebble Count and Calcite Index, GH_ERSC4, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.0 -
2 0 0 2.7 -
3 0 0 3.0 -
4 0 0 5.0 -
5 0 0 3.2 -
6 0 0 6.3 -
7 0 0 5.0 -
8 0 0 3.7 -
9 0 0 12.2 -
10 0 0 4.4 0.25
11 0 0 2.5 -
12 0 0 2.2 -
13 0 0 2.7 -
14 0 0 4.4 -
15 0 0 7.8 -
16 0 0 3.0 -
17 0 0 4.5 -
18 0 0 3.5 -
19 0 0 3.5 -
20 0 0 6.1 0.75
21 0 0 5.7 -
22 0 0 6.2 -
23 0 0 3.5 -
24 0 0 2.4 -
25 0 0 4.1 -
26 0 0 5.2 -
27 0 0 2.8 -
28 0 0 1.0 -
29 0 0 2.7 -
30 0 0 3.5 0.25
31 0 0 3.0 -
32 0 0 1.0 -
33 0 0 7.9 -
34 0 0 5.0 -
35 0 0 7.0 -
36 0 0 3.2 -
37 0 0 fines -
38 0 0 5.3 -
39 0 0 2.2 -
40 0 0 4.0 0.75
41 0 0 4.8 -
42 0 0 4.9 -
43 0 0 3.4 -
44 0 0 4.7 -
45 0 0 2.7 -
46 0 0 4.7 -
47 0 0 2.5 -
48 0 0 2.5 -
49 0 0 3.0 -
50 0 0 4.8 0.50
51 0 0 2.5 -
52 0 0 4.5 -
53 0 0 5.0 -
54 0 0 7.4 -
55 0 0 5.1 -
56 0 0 5.1 -
57 0 0 5.8 -
58 0 0 5.7 -
59 0 0 3.3 -
60 0 0 1.8 0.25
61 0 0 2.8 -
62 0 0 2.4 -
63 0 0 2.7 -
64 0 0 fines -
65 0 0 5.9 -
66 0 0 3.8 -
67 0 0 2.2 -
68 0 0 4.7 -
69 0 0 4.4 -
70 0 0 4.6 0.50
71 0 0 3.6 -
72 0 0 6.4 -
73 0 0 2.4 -
74 0 0 3.9 -
75 0 0 1.2 -
76 0 0 1.8 -
77 0 0 2.8 -
78 0 0 2.0 -
79 0 0 2.7 -
80 0 0 5.7 0.25
81 0 0 4.2 -
82 0 0 5.0 -
83 0 0 5.1 -
84 0 0 6.3 -
85 0 0 4.9 -
86 0 0 7.2 -
87 0 0 6.6 -
88 0 0 4.5 -
89 0 0 2.5 -
90 0 0 2.0 0.50
91 0 0 1.7 -
92 0 0 1.6 -
93 0 0 1.4 -
94 0 0 11.4 -
95 0 0 4.9 -
96 0 0 fines -
97 0 0 2.3 -
98 0 0 4.5 -
99 0 0 2.6 -

100 0 0 3.0 0.75
Minimum 0 0 1.0 0.25
Maximum 0 0 12.2 0.75

Mean 0 0 4.1 0.48
Standard Deviation 0 0 2.0 0.22

Geometric mean - - 3.6 -
Median 0 0 3.8 0.50

Note: "-" = no data. 

Particle
GH_ERSC4



Table G.51: Pebble Count and Calcite Index, GH_ERSC5, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.5 -
2 0 0 6.4 -
3 0 0 5.0 -
4 0 0 2.0 -
5 0 0 4.0 -
6 0 0 5.5 -
7 0 0 3.2 -
8 0 0 3.3 -
9 0 0 5.3 -
10 0 0 4.7 0.25
11 0 0 4.1 -
12 0 0 4.5 -
13 0 0 5.7 -
14 0 0 5.8 -
15 0 0 6.1 -
16 0 0 4.9 -
17 0 0 4.2 -
18 0 0 4.8 -
19 0 0 11.5 -
20 0 0 4.1 0
21 0 0 4.8 -
22 0 0 1.8 -
23 0 0 4.9 -
24 0 0 8.2 -
25 0 0 3.4 -
26 0 0 4.6 -
27 0 0 4.2 -
28 0 0 12.0 -
29 0 0 4.9 -
30 0 0 4.2 0.25
31 0 0 3.7 -
32 0 0 8.8 -
33 0 0 1.7 -
34 0 0 3.2 -
35 0 0 3.4 -
36 0 0 5.4 -
37 0 0 3.6 -
38 0 0 2.7 -
39 0 0 2.5 -
40 0 0 4.9 0.50
41 0 0 5.0 -
42 0 0 9.5 -
43 0 0 5.7 -
44 0 0 8.3 -
45 0 0 3.8 -
46 0 0 2.4 -
47 0 0 4.1 -
48 0 0 5.7 -
49 0 0 3.2 -
50 0 0 2.4 0.25
51 0 0 3.0 -
52 0 0 2.8 -
53 0 0 7.4 -
54 0 0 4.5 -
55 0 0 4.6 -
56 0 0 9.0 -
57 0 0 6.3 -
58 0 0 9.0 -
59 0 0 3.5 -
60 0 0 5.7 0.25
61 0 0 2.3 -
62 0 0 4.5 -
63 0 0 1.4 -
64 0 0 2.3 -
65 0 0 4.9 -
66 0 0 4.0 -
67 0 0 4.0 -
68 0 0 2.5 -
69 0 0 4.3 -
70 0 0 2.8 0
71 0 0 3.0 -
72 0 0 5.2 -
73 0 0 3.0 -
74 0 0 3.4 -
75 0 0 4.9 -
76 0 0 3.5 -
77 0 0 3.4 -
78 0 0 5.0 -
79 0 0 6.1 -
80 0 0 3.4 0.25
81 0 0 5.0 -
82 0 0 3.9 -
83 0 0 5.7 -
84 0 0 6.8 -
85 0 0 7.8 -
86 0 0 7.7 -
87 0 0 5.6 -
88 0 0 7.2 -
89 0 0 4.3 -
90 0 0 6.0 0.50
91 0 0 5.1 -
92 0 0 4.3 -
93 0 0 2.0 -
94 0 0 1.4 -
95 0 0 2.9 -
96 0 0 3.2 -
97 0 0 3.5 -
98 0 0 6.0 -
99 0 0 2.7 -

100 0 0 4.9 0.50
Minimum 0 0 1.4 0
Maximum 0 0 12.0 0.50

Mean 0 0 4.7 0.28
Standard Deviation 0 0 2.0 0.18

Geometric mean - - 4.3 -
Median 0 0 4.5 0.25

Note: "-" = no data. 

Particle
GH_ERSC5



Table G.52: Pebble Count and Calcite Index, GH_ERSC1A, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.4 -
2 0 0 7.5 -
3 0 0 5.3 -
4 0 0 3.9 -
5 0 0 4.0 -
6 0 0 5.3 -
7 0 0 2.5 -
8 0 0 6.5 -
9 0 0 4.4 -
10 0 0 1.3 0
11 0 0 1.6 -
12 0 0 3.0 -
13 0 0 4.2 -
14 0 0 4.8 -
15 0 0 fines -
16 0 0 3.3 -
17 0 0 4.9 -
18 0 0 4.9 -
19 0 0 7.5 -
20 0 0 6.8 0.25
21 0 0 4.0 -
22 0 0 3.5 -
23 0 0 4.3 -
24 0 0 4.0 -
25 0 0 1.7 -
26 0 0 1.3 -
27 0 0 fines -
28 0 0 5.0 -
29 0 0 7.4 -
30 0 0 8.3 0.25
31 0 0 4.5 -
32 0 0 3.5 -
33 0 0 4.5 -
34 0 0 3.1 -
35 0 0 6.7 -
36 0 0 3.4 -
37 0 0 5.2 -
38 0 0 4.4 -
39 0 0 5.8 -
40 0 0 7.3 0.25
41 0 0 7.9 -
42 0 0 9.0 -
43 0 0 2.8 -
44 0 0 2.8 -
45 0 0 3.5 -
46 0 0 3.2 -
47 0 0 4.4 -
48 0 0 5.0 -
49 0 0 6.5 -
50 0 0 4.9 0.75
51 0 0 8.1 -
52 0 0 6.0 -
53 0 0 5.7 -
54 0 0 6.8 -
55 0 0 5.9 -
56 0 0 8.3 -
57 0 0 6.5 -
58 0 0 6.5 -
59 0 0 9.1 -
60 0 0 3.0 0.50
61 0 0 3.5 -
62 0 0 7.1 -
63 0 0 3.6 -
64 0 0 4.8 -
65 0 0 6.6 -
66 0 0 6.6 -
67 0 0 5.9 -
68 0 0 3.8 -
69 0 0 3.7 -
70 0 0 3.5 0.50
71 0 0 5.6 -
72 0 0 7.0 -
73 0 0 5.6 -
74 0 0 4.7 -
75 0 0 5.1 -
76 0 0 fines -
77 0 0 3.3 -
78 0 0 4.4 -
79 0 0 4.4 -
80 0 0 4.3 0.25
81 0 0 6.5 -
82 0 0 5.2 -
83 0 0 4.1 -
84 0 0 3.6 -
85 0 0 8.3 -
86 0 0 5.4 -
87 0 0 4.2 -
88 0 0 4.4 -
89 0 0 3.9 -
90 0 0 5.9 0
91 0 0 5.9 -
92 0 0 6.0 -
93 0 0 5.3 -
94 0 0 8.2 -
95 0 0 5.9 -
96 0 0 6.3 -
97 0 0 7.4 -
98 0 0 7.4 -
99 0 0 7.3 -

100 0 0 3.1 0.50
Minimum 0 0 1.3 0
Maximum 0 0 9.1 0.75

Mean 0 0 5.2 0.33
Standard Deviation 0 0 1.8 0.24

Geometric mean - - 4.8 -
Median 0 0 5.0 0.25

Note: "-" = no data. 

Particle
GH_ERSC1A



Table G.53: Pebble Count and Calcite Index, RG_HENUP, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.5 -
2 0 0 10.6 -
3 0 0 1.5 -
4 0 0 5.6 -
5 0 0 3.0 -
6 0 0 10.6 -
7 0 0 7.1 -
8 0 0 5.1 -
9 0 0 15.2 -

10 0 0 15.5 0
11 0 0 10.5 -
12 0 0 6.0 -
13 0 0 10.5 -
14 0 0 23.0 -
15 0 0 11.5 -
16 0 0 7.4 -
17 0 0 17.0 -
18 0 0 10.0 -
19 0 0 27.0 -
20 0 0 7.0 0
21 0 0 9.4 -
22 0 0 16.5 -
23 0 0 11.2 -
24 0 0 10.0 -
25 0 0 6.2 -
26 0 0 12.0 -
27 0 0 10.7 -
28 0 0 15.3 -
29 0 0 11.0 -
30 0 0 10.0 0.25
31 0 0 7.2 -
32 0 0 4.4 -
33 0 0 8.7 -
34 0 0 8.9 -
35 0 0 5.5 -
36 0 0 11.6 -
37 0 0 13.3 -
38 0 0 11.1 -
39 0 0 8.5 -
40 0 0 10.2 0.50
41 0 0 9.0 -
42 0 0 9.4 -
43 0 0 30.5 -
44 0 0 9.9 -
45 0 0 9.2 -
46 0 0 7.8 -
47 0 0 12.3 -
48 0 0 10.4 -
49 0 0 24.5 -
50 0 0 6.5 0.50
51 0 0 18.5 -
52 0 0 13.7 -
53 0 0 8.4 -
54 0 0 10.6 -
55 0 0 15.5 -
56 0 0 9.3 -
57 0 0 10.4 -
58 0 0 12.1 -
59 0 0 10.4 -
60 0 0 10.2 0
61 0 0 11.8 -
62 0 0 8.2 -
63 0 0 21.0 -
64 0 0 18.5 -
65 0 0 15.8 -
66 0 0 5.4 -
67 0 0 8.9 -
68 0 0 9.7 -
69 0 0 12.2 -
70 0 0 11.1 0.50
71 0 0 11.5 -
72 0 0 5.8 -
73 0 0 12.7 -
74 0 0 9.3 -
75 0 0 12.5 -
76 0 1 47.0 -
77 0 0 13.0 -
78 0 0 10.3 -
79 0 0 11.6 -
80 0 0 4.0 0.25
81 0 0 8.2 -
82 0 0 7.2 -
83 0 0 7.5 -
84 0 0 28.0 -
85 0 0 7.5 -
86 0 0 13.2 -
87 0 0 8.3 -
88 0 0 8.5 -
89 0 0 29.0 -
90 0 0 8.4 0.50
91 0 0 14.5 -
92 0 0 5.9 -
93 0 0 7.9 -
94 0 0 26.0 -
95 0 0 9.6 -
96 0 0 5.2 -
97 0 0 5.1 -
98 0 0 9.6 -
99 0 0 28.0 -
100 0 0 8.4 0.50

Minimum 0 0 1.5 0
Maximum 0 1.0 47.0 0.50

Mean 0 0 11.7 0.30
Standard Deviation 0 0.10 6.8 0.23

Geometric mean - - 10.3 -
Median 0 0 10.2 0.38

Notes: CI = Calcite index, "-" = no data. 

Particle
RG_HENUP (CI = 0.01) 



Table G.54: Pebble Count and Calcite Index, RG_FO26, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.3 -
2 0 1 9.2 -
3 0 1 4.4 -
4 0 1 6.4 -
5 0 0 1.3 -
6 0 1 32.2 -
7 0 0 4.2 -
8 0 0 3.9 -
9 0 0 4.0 -
10 0 0 8.4 0.50
11 0 1 6.3 -
12 0 1 5.2 -
13 0 1 25.5 -
14 0 0 2.3 -
15 0 0 6.9 -
16 0 1 8.8 -
17 0 0 1.5 -
18 0 1 31.9 -
19 0 1 6.1 -
20 0 1 6.1 0.25
21 0 0 2.6 -
22 0 1 22.1 -
23 0 0 3.8 -
24 0 1 9.1 -
25 0 1 12.1 -
26 0 1 5.1 -
27 0 1 6.2 -
28 0 0 5.9 -
29 0 1 7.4 -
30 0 1 9.6 0.25
31 0 1 8.4 -
32 0 0 3.2 -
33 0 0 3.8 -
34 0 1 9.9 -
35 0 1 6.2 -
36 0 0 5.8 -
37 0 0 7.3 -
38 0 1 4.9 -
39 0 0 3.4 -
40 0 0 2.2 0
41 0 0 3.4 -
42 0 1 6.6 -
43 0 0 4.2 -
44 0 1 6.8 -
45 0 1 7.2 -
46 0 1 7.1 -
47 0 1 9.2 -
48 0 1 6.9 -
49 0 1 13.2 -
50 0 1 8.1 0.50
51 0 0 3.9 -
52 0 1 3.8 -
53 0 1 12.2 -
54 0 1 3.6 -
55 0 1 8.6 -
56 0 0 6.8 -
57 0 0 5.1 -
58 0 0 5.2 -
59 0 0 6.8 -
60 0 0 3.1 0.50
61 0 0 4.4 -
62 0 1 2.9 -
63 0 0 1.7 -
64 0 0 8.0 -
65 0 0 6.2 -
66 0 1 3.8 -
67 0 0 3.4 -
68 0 1 5.9 -
69 0 1 8.1 -
70 0 1 10.2 0.50
71 0 1 6.0 -
72 0 1 4.2 -
73 0 1 6.6 -
74 0 1 8.2 -
75 0 1 11.2 -
76 0 1 7.1 -
77 0 0 3.2 -
78 0 1 4.9 -
79 0 1 3.4 -
80 0 1 3.6 0.25
81 0 1 3.2 -
82 0 0 3.6 -
83 0 0 3.2 -
84 0 0 3.7 -
85 0 0 10.6 -
86 0 0 3.8 -
87 0 1 5.1 -
88 0 1 4.6 -
89 0 1 4.3 -
90 0 1 7.6 0.25
91 0 1 10.2 -
92 0 1 9.2 -
93 0 1 8.0 -
94 0 0 2.7 -
95 0 1 3.5 -
96 0 1 2.9 -
97 0 1 11.5 -
98 0 0 4.1 -
99 0 1 2.8 -

100 0 1 4.1 0
Minimum 0 0 1.3 0
Maximum 0 1.0 32.2 0.50

Mean 0 0.62 6.7 0.30
Standard Deviation 0 0.49 5.1 0.20

Geometric mean - - 5.6 -
Median 0 1.0 5.9 0.25

Notes: CI = Calcite index, "-" = no data. 

Particle
RG_FO26 (CI = 0.62)



Table G.55: Pebble Count and Calcite Index, RG_ALUSM, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.0 -
2 0 1 14.0 -
3 0 1 11.0 -
4 0 1 13.0 -
5 0 1 11.0 -
6 0 1 16.0 -
7 0 1 7.5 -
8 0 1 9.2 -
9 0 1 8.6 -

10 0 1 8.0 0
11 0 1 10.1 -
12 0 1 7.8 -
13 0 1 10.4 -
14 0 1 8.7 -
15 0 1 9.9 -
16 0 1 6.4 -
17 0 1 11.4 -
18 0 1 12.2 -
19 0 1 8.5 -
20 0 1 9.4 0.50
21 0 1 11.2 -
22 0 1 6.8 -
23 0 1 16.8 -
24 0 1 9.0 -
25 0 1 11.0 -
26 0 1 5.9 -
27 0 1 6.4 -
28 0 1 8.4 -
29 0 1 4.7 -
30 0 1 10.1 0
31 0 1 11.3 -
32 0 1 5.8 -
33 0 1 28.3 -
34 0 1 14.7 -
35 0 1 6.8 -
36 0 1 14.8 -
37 0 1 4.7 -
38 0 1 10.8 -
39 0 1 7.7 -
40 0 1 7.8 0.25
41 0 1 5.0 -
42 0 1 14.2 -
43 0 1 4.2 -
44 0 1 7.6 -
45 0 1 17.2 -
46 0 0 3.6 -
47 0 0 6.5 -
48 0 0 5.9 -
49 0 1 16.5 -
50 0 0 7.9 0
51 0 1 11.4 -
52 0 1 6.4 -
53 0 1 8.3 -
54 0 1 5.0 -
55 0 1 30.0 -
56 0 1 9.9 -
57 0 1 8.9 -
58 0 1 4.1 -
59 0 1 11.2 -
60 0 1 10.0 0.25
61 0 1 5.9 -
62 0 1 24.2 -
63 0 1 14.8 -
64 0 1 21.0 -
65 0 1 5.9 -
66 0 1 7.4 -
67 0 1 7.1 -
68 0 0 10.2 -
69 0 0 9.5 -
70 0 1 11.1 0
71 0 0 9.4 -
72 0 0 4.2 -
73 0 1 7.5 -
74 0 0 5.5 -
75 0 0 9.2 -
76 0 1 7.8 -
77 0 1 12.5 -
78 0 0 6.4 -
79 0 1 14.5 -
80 0 1 8.4 0
81 0 1 6.4 -
82 0 1 4.5 -
83 0 1 12.5 -
84 0 1 17.0 -
85 0 1 16.2 -
86 0 0 8.8 -
87 0 0 6.9 -
88 0 0 5.6 -
89 0 0 11.2 -
90 0 1 16.4 0.50
91 0 1 7.4 -
92 0 1 7.2 -
93 0 1 6.2 -
94 0 0 5.5 -
95 0 0 9.4 -
96 0 1 5.3 -
97 0 1 19.1 -
98 0 1 11.2 -
99 0 1 7.2 -
100 0 1 11.6 0.75

Minimum 0 0 3.6 0
Maximum 0 1.0 30.0 0.75

Mean 0 0.83 10.0 0.23
Standard Deviation 0 0.38 4.8 0.28

Geometric mean - - 9.1 -
Median 0 1.0 8.9 0.13

Note: "-" = no data. 

Particle
RG_ALUSM



Table G.56: Pebble Count and Calcite Index, RG_LI24, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 1.8 -
2 0 0 4.2 -
3 0 0 5.3 -
4 0 1 19.5 -
5 0 0 11.4 -
6 0 0 3.5 -
7 0 0 2.6 -
8 0 0 5.7 -
9 0 0 6.9 -

10 0 0 7.2 0
11 0 0 5.3 -
12 0 0 3.7 -
13 0 0 15.1 -
14 0 0 6.4 -
15 0 1 9.8 -
16 0 0 6.1 -
17 0 0 5.2 -
18 0 0 7.0 -
19 0 0 4.9 -
20 0 0 6.5 0
21 0 0 14.7 -
22 0 0 17.6 -
23 0 0 9.4 -
24 0 0 18.1 -
25 0 0 2.3 -
26 0 0 8.4 -
27 0 0 3.1 -
28 0 1 20.7 -
29 0 0 6.2 -
30 0 0 3.1 0.25
31 0 0 5.2 -
32 0 0 5.1 -
33 0 0 5.9 -
34 0 0 8.4 -
35 0 1 31.2 -
36 0 0 9.5 -
37 0 0 20.4 -
38 0 0 5.0 -
39 0 0 13.3 -
40 0 0 4.6 0
41 0 0 3.9 -
42 0 0 10.5 -
43 0 1 17.8 -
44 0 0 5.4 -
45 0 0 14.0 -
46 0 0 3.9 -
47 0 0 5.2 -
48 0 0 3.4 -
49 0 0 2.6 -
50 0 0 3.3 0
51 0 0 3.2 -
52 0 0 5.9 -
53 0 0 12.1 -
54 0 0 10.7 -
55 0 0 18.2 -
56 0 0 9.4 -
57 0 0 6.1 -
58 0 0 2.5 -
59 0 0 11.3 -
60 0 0 4.1 0
61 0 0 17.2 -
62 0 1 34.7 -
63 0 0 16.3 -
64 0 0 3.9 -
65 0 0 4.8 -
66 0 0 3.7 -
67 0 0 8.1 -
68 0 0 6.6 -
69 0 0 4.2 -
70 0 0 3.5 0.25
71 0 0 2.8 -
72 0 0 9.2 -
73 0 0 19.4 -
74 0 0 5.5 -
75 0 0 10.4 -
76 0 0 3.9 -
77 0 0 3.3 -
78 0 0 6.2 -
79 0 1 22.8 -
80 0 1 11.2 0.25
81 0 0 4.3 -
82 0 1 19.8 -
83 0 0 9.8 -
84 0 0 7.3 -
85 0 1 11.4 -
86 0 0 14.6 -
87 0 1 38.4 -
88 0 0 6.5 -
89 0 0 4.7 -
90 0 1 32.4 -
91 0 0 6.3 0.25
92 0 0 8.3 -
93 0 0 4.9 -
94 0 0 4.0 -
95 0 0 12.4 -
96 0 0 8.3 -
97 0 0 4.8 -
98 0 0 5.7 -
99 0 0 5.6 -
100 0 0 10.3 0

Minimum 0 0 1.8 0
Maximum 0 1.0 38.4 0.25

Mean 0 0.12 9.2 0.10
Standard Deviation 0 0.33 7.2 0.13

Geometric mean - - 7.3 -
Median 0 0 6.4 0

Note: "-" = no data. 

Particle
RG_LI24



Table G.57: Pebble Count and Calcite Index, RG_MI25, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.0 -
2 0 1 10.3 -
3 0 0 4.4 -
4 0 1 30.0 -
5 0 1 9.8 -
6 0 1 5.7 -
7 0 1 13.5 -
8 0 1 7.9 -
9 0 0 5.4 -
10 0 1 17.4 0.25
11 0 0 3.4 -
12 0 0 4.0 -
13 0 1 7.5 -
14 0 1 8.7 -
15 0 1 8.3 -
16 0 0 gravel -
17 0 0 3.0 -
18 0 1 8.5 -
19 0 0 1.5 -
20 0 1 4.0 0.25
21 0 0 2.6 -
22 0 1 4.9 -
23 0 1 6.5 -
24 0 1 3.2 -
25 0 1 6.8 -
26 0 1 4.1 -
27 0 1 6.5 -
28 0 1 4.9 -
29 0 1 6.3 -
30 0 1 6.4 0.25
31 0 0 2.4 -
32 0 1 6.0 -
33 0 1 8.4 -
34 0 0 2.5 -
35 0 1 8.7 -
36 0 1 5.2 -
37 0 0 3.8 -
38 0 1 6.8 -
39 0 1 8.5 -
40 0 0 5.0 0.25
41 0 0 3.4 -
42 0 0 3.9 -
43 0 1 3.2 -
44 0 1 8.0 -
45 0 0 2.5 -
46 0 0 7.5 -
47 0 0 2.0 -
48 0 0 7.5 -
49 0 0 5.5 -
50 0 0 4.0 0
51 0 0 gravel -
52 0 0 4.0 -
53 0 0 5.3 -
54 0 1 5.5 -
55 0 1 10.8 -
56 0 1 11.3 -
57 0 1 7.5 -
58 0 0 4.0 -
59 0 1 8.7 -
60 0 1 30.0 0.50
61 0 0 4.7 -
62 0 0 2.2 -
63 0 0 4.6 -
64 0 1 13.5 -
65 0 0 4.5 -
66 0 0 4.7 -
67 0 1 4.4 -
68 0 1 5.7 -
69 0 1 8.7 -
70 0 1 6.0 0.25
71 0 0 3.6 -
72 0 0 12.2 -
73 0 0 1.0 -
74 0 0 4.5 -
75 0 0 9.5 -
76 0 1 6.2 -
77 0 1 7.0 -
78 0 1 5.3 -
79 0 1 14.4 -
80 0 1 4.9 0.25
81 0 1 11.3 -
82 0 0 6.5 -
83 0 0 5.4 -
84 0 1 7.0 -
85 0 1 7.6 -
86 0 0 8.3 -
87 0 1 11.4 -
88 0 1 11.3 -
89 0 1 10.5 -
90 0 0 5.8 0.50
91 0 1 10.2 -
92 0 1 9.2 -
93 0 0 2.7 -
94 0 0 5.9 -
95 0 1 30.0 -
96 0 0 5.0 -
97 0 1 9.7 -
98 0 0 8.9 -
99 0 1 6.8 -

100 0 1 8.5 0.50
Minimum 0 0 1.0 0
Maximum 0 1.0 30.0 0.50

Mean 0 0.58 7.3 0.30
Standard Deviation 0 0.50 5.1 0.16

Geometric mean - - 6.1 -
Median 0 1.0 6.3 0.25

Note: "-" = no data. 

Particle
RG_MI25



Table G.58: Pebble Count and Calcite Index, RG_SLINE, 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.5 -
2 0 0 6.5 -
3 0 0 41.0 -
4 0 0 8.0 -
5 0 0 4.5 -
6 0 0 25.0 -
7 0 0 1.5 -
8 0 0 5.5 -
9 0 0 10.5 -
10 0 0 5.0 0
11 0 0 26.5 -
12 0 0 6.5 -
13 0 0 8.0 -
14 0 0 13.0 -
15 0 0 23.0 -
16 0 0 4.5 -
17 0 0 15.0 -
18 0 0 7.0 -
19 0 0 24.0 -
20 0 0 21.0 0
21 0 0 9.0 -
22 0 0 7.5 -
23 0 0 13.0 -
24 0 0 10.5 -
25 0 0 17.0 -
26 0 0 29.0 -
27 0 0 12.5 -
28 0 0 7.5 -
29 0 0 17.5 -
30 0 0 16.0 0.90
31 0 0 46.0 -
32 0 0 19.0 -
33 0 0 4.5 -
34 0 0 9.0 -
35 0 0 7.0 -
36 0 0 24.0 -
37 0 0 6.5 -
38 0 0 3.0 -
39 0 0 5.0 -
40 0 0 8.0 0
41 0 0 10.5 -
42 0 0 8.0 -
43 0 0 39.0 -
44 0 0 13.5 -
45 0 0 12.5 -
46 0 0 8.0 -
47 0 0 9.5 -
48 0 0 7.5 -
49 0 0 7.5 -
50 0 0 21.0 0.10
51 0 0 7.0 -
52 0 0 8.0 -
53 0 0 7.5 -
54 0 0 26.0 -
55 0 0 8.5 -
56 0 0 10.5 -
57 0 0 9.0 -
58 0 0 10.0 -
59 0 0 16.0 -
60 0 0 6.0 0.25
61 0 0 28.0 -
62 0 0 9.0 -
63 0 0 15.0 -
64 0 0 24.0 -
65 0 0 14.0 -
66 0 0 6.0 -
67 0 0 5.0 -
68 0 0 10.0 -
69 0 0 5.5 -
70 0 0 8.5 0.25
71 0 0 5.5 -
72 0 0 7.0 -
73 0 0 14.0 -
74 0 0 51.5 -
75 0 0 14.0 -
76 0 0 5.5 -
77 0 0 2.5 -
78 0 0 9.0 -
79 0 0 7.0 -
80 0 0 12.5 0
81 0 0 7.0 -
82 0 0 18.0 -
83 0 0 6.5 -
84 0 0 16.0 -
85 0 0 5.0 -
86 0 0 7.5 -
87 0 0 20.0 -
88 0 0 21.0 -
89 0 0 9.0 -
90 0 0 8.0 0
91 0 0 27.0 -
92 0 0 8.5 -
93 0 0 13.0 -
94 0 0 5.0 -
95 0 0 11.0 -
96 0 0 4.0 -
97 0 0 3.0 -
98 0 0 17.0 -
99 0 0 10.0 -

100 0 0 15.5 0.10
Minimum 0 0 1.5 0
Maximum 0 0 51.5 0.90

Mean 0 0 12.6 0.16
Standard Deviation 0 0 9.2 0.28

Geometric mean - - 10.2 -
Median 0 0 9.0 0.05

Note: "-" = no data. 

Particle
RG_SLINE



Table G.59: Pebble Count and Calcite Index, RG_ELUGH (GH_ER2), 2017

Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.5 -
2 0 0 2.4 -
3 0 0 5.2 -
4 0 0 4.1 -
5 0 0 10.5 -
6 0 0 11.3 -
7 0 0 4.6 -
8 0 0 10.1 -
9 0 0 3.4 -

10 0 0 9.8 0.75
11 0 0 6.9 -
12 0 0 1.6 -
13 0 0 6.1 -
14 0 0 7.2 -
15 0 0 3.0 -
16 0 0 2.3 -
17 0 0 11.8 -
18 0 0 8.4 -
19 0 0 7.3 -
20 0 0 6.3 0.75
21 0 0 8.8 -
22 0 0 13.3 -
23 0 0 8.9 -
24 0 0 9.9 -
25 0 0 8.5 -
26 0 0 11.2 -
27 0 0 6.6 -
28 0 0 7.9 -
29 0 0 8.3 -
30 0 0 12.1 0.75
31 0 0 fines (sand) -
32 0 0 5.1 -
33 0 0 4.2 -
34 0 0 17.9 -
35 0 0 6.2 -
36 0 0 11.6 -
37 0 0 2.4 -
38 0 0 5.8 -
39 0 0 7.1 -
40 0 0 5.9 0.75
41 0 0 19.0 -
42 0 0 5.5 -
43 0 0 11.3 -
44 0 0 5.6 -
45 0 0 10.5 -
46 0 0 4.1 -
47 0 0 4.8 -
48 0 0 sand -
49 0 0 5.7 -
50 0 0 6.4 0.50
51 0 0 8.3 -
52 0 0 2.7 -
53 0 0 8.7 -
54 0 0 11.7 -
55 0 0 10.5 -
56 0 0 5.5 -
57 0 0 6.6 -
58 0 0 9.9 -
59 0 0 7.4 -
60 0 0 5.8 0.25
61 0 0 5.3 -
62 0 0 6.3 -
63 0 0 5.5 -
64 0 0 9.2 -
65 0 0 10.4 -
66 0 0 8.0 -
67 0 0 6.3 -
68 0 0 7.9 -
69 0 0 9.5 -
70 0 0 9.9 0.50
71 0 0 8.1 -
72 0 0 1.9 -
73 0 0 4.6 -
74 0 0 6.6 -
75 0 0 4.5 -
76 0 0 6.2 -
77 0 0 8.8 -
78 0 0 6.7 -
79 0 0 5.3 -
80 0 0 6.5 0.50
81 0 0 6.9 -
82 0 0 10.1 -
83 0 0 7.4 -
84 0 0 7.4 -
85 0 0 14.8 -
86 0 0 8.7 -
87 0 0 7.0 -
88 0 0 4.2 -
89 0 0 3.6 -
90 0 0 7.4 0.25
91 0 0 6.0 -
92 0 0 3.4 -
93 0 0 8.8 -
94 0 0 8.0 -
95 0 0 5.5 -
96 0 0 7.1 -
97 0 0 9.1 -
98 0 0 11.1 -
99 0 0 4.4 -
100 0 0 5.2 0.50

Minimum 0 0 1.6 0.25
Maximum 0 0 19.0 0.75

Mean 0 0 7.4 0.55
Standard Deviation 0 0 3.1 0.20

Geometric mean - - 6.7 -
Median 0 0 7.0 0.50

Note: "-" = no data. 

Particle
RG_EL20 (GH_ERC)



Table G.60: Pebble Count and Calcite Index, RG_BACK,  2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.5 -
2 0 0 3.6 -
3 0 0 7.2 -
4 0 0 9.4 -
5 0 0 1.3 -
6 0 0 2.1 -
7 0 0 6.4 -
8 0 0 0.9 -
9 0 0 1.3 -

10 0 0 2.4 0
11 0 0 13.2 -
12 0 0 6.5 -
13 0 0 8.6 -
14 0 0 5.7 -
15 0 0 1.8 -
16 0 0 6.5 -
17 0 0 4.5 -
18 0 0 3.4 -
19 0 0 4.0 -
20 0 0 3.5 0
21 0 0 13.1 -
22 0 0 4.1 -
23 0 0 4.6 -
24 0 0 7.6 -
25 0 0 8.2 -
26 0 0 2.2 -
27 0 0 2.3 -
28 0 0 27.1 -
29 0 0 3.6 -
30 0 0 3.7 0.25
31 0 0 4.6 -
32 0 0 9.0 -
33 0 0 5.8 -
34 0 0 5.1 -
35 0 0 5.9 -
36 0 0 3.1 -
37 0 0 2.7 -
38 0 0 5.2 -
39 0 0 6.4 -
40 0 0 2.3 0.5
41 0 0 2.6 -
42 0 0 6.2 -
43 0 0 4.3 -
44 0 0 1.3 -
45 0 0 2.5 -
46 0 0 4.6 -
47 0 0 10.4 -
48 0 0 2.5 -
49 0 0 5.3 -
50 0 0 4.7 0.25
51 0 0 6.9 -
52 0 0 SAND -
53 0 0 8.5 -
54 0 0 2.6 -
55 0 0 5.4 -
56 0 0 2.7 -
57 0 0 3.8 -
58 0 0 1.8 -
59 0 0 7.7 -
60 0 0 3.0 0
61 0 0 8.7 -
62 0 0 4.0 -
63 0 0 1.9 -
64 0 0 12.2 -
65 0 0 9.1 -
66 0 0 7.0 -
67 0 0 18.0 -
68 0 0 11.4 -
69 0 0 SAND -
70 0 0 SAND 0
71 0 0 2.2 -
72 0 0 4.0 -
73 0 0 6.0 -
74 0 0 3.6 -
75 0 0 5.3 -
76 0 0 11.6 -
77 0 0 SAND -
78 0 0 6.0 -
79 0 0 19.5 -
80 0 0 7.2 0
81 0 0 2.3 -
82 0 0 9.3 -
83 0 0 11.0 -
84 0 0 7.3 -
85 0 0 6.2 -
86 0 0 5.1 -
87 0 0 4.6 -
88 0 0 11.1 -
89 0 0 4.8 -
90 0 0 8.5 0.5
91 0 0 5.4 -
92 0 0 9.1 -
93 0 0 8.2 -
94 0 0 10.0 -
95 0 0 7.0 -
96 0 0 7.9 -
97 0 0 4.8 -
98 0 0 5.3 -
99 0 0 2.1 -
100 0 0 6.9 0.75

Minimum 0 0 0.9 0
Maximum 0 0 27.1 0.75

Mean 0 0 6.1 0.23
Standard Dev. 0 0 4.1 0.28

Geometric mean - - 5.0 -
Median 0 0 5.3 0.13

Note: "-" no data.

RG_BACK



Table G.61: Pebble Count and Calcite Index, RG_BOCK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 2 1 7.0 -
2 0 1 1.0 -
3 0 0 2.0 -
4 2 1 16.0 -
5 2 1 10.0 -
6 2 1 47.0 -
7 2 1 6.0 -
8 2 1 18.0 -
9 2 1 16.0 -
10 1 1 11.0 0.25
11 1 1 11.0 -
12 1 1 10.0 -
13 0 1 2.0 -
14 SAND/SILT 0 - -
15 MUD 0 - -
16 MUD 0 - -
17 2 1 16.0 -
18 SAND 0 - -
19 2 1 22.0 -
20 2 1 12.0 1.0
21 SAND 0 - -
22 2 1 23.0 -
23 MUD 0 - -
24 MUD 0 - -
25 2 1 16.0 -
26 2 1 26.0 -
27 GRAVEL 0 - -
28 GRAVEL 0 - -
29 MUD 0 - -
30 MUD 0 - 1.0
31 0 1 1.0 -
32 0 1 1.0 -
33 0 1 2.0 -
34 2 1 11.0 -
35 0 1 3.0 -
36 0 1 2.0 -
37 0 1 2.0 -
38 0 1 2.0 -
39 0 1 2.0 -
40 2 1 26.0 1.0
41 0 1 1.0 -
42 0 1 1.0 -
43 SAND 0 - -
44 2 1 27.0 -
45 0 1 1.0 -
46 2 1 24.0 -
47 0 1 3.0 -
48 0 1 2.0 -
49 GRAVEL 0 - -
50 1 1 9.0 0.50
51 SAND 0 - -
52 SAND/ FINES 0 - -
53 SAND/ FINES 0 - -
54 SAND/ FINES 0 - -
55 2 1 36.0 -
56 2 1 17.0 -
57 SAND/ FINES 0 - -
58 2 1 17.0 -
59 SAND/ FINES 0 - -
60 2 1 11.0 1.0
61 2 1 7.0 -
62 2 1 16.0 -
63 SAND/ FINES 0 - -
64 2 1 7.0 -
65 SAND/ FINES 0 - -
66 SAND/ FINES 0 - -
67 2 1 12.0 -
68 2 1 25.0 -
69 1 1 5.0 -
70 2 1 12.0 0.50
71 2 1 10.0 -
72 2 1 6.0 -
73 2 1 12.0 -
74 2 1 38.0 -
75 2 1 49.0 -
76 1 1 1.0 -
77 2 1 15.0 -
78 2 1 14.0 -
79 1 1 9.0 -
80 1 1 4.0 0.25
81 2 1 17.0 -
82 SAND/ FINES 0 - -
83 SAND/ FINES 0 - -
84 SAND/ FINES 0 - -
85 2 1 11.0 -
86 SAND/ FINES 0 - -
87 SAND/ FINES 0 - -
88 2 1 12.0 -
89 SAND/ FINES 0 - -
90 2 1 11.0 1.0
91 SAND/ FINES 0 - -
92 2 1 9.0 -
93 SAND/ FINES 0 - -
94 SAND/ FINES 0 - -
95 2 1 8.0 -
96 SAND/ FINES 0 - -
97 SAND/ FINES 0 - -
98 SAND/ FINES 0 - -
99 2 1 5.0 -

100 SAND/ FINES 0 - 1.0
Minimum 0 0 1.0 0.25
Maximum 2.0 1.0 49.0 1.0

Mean 1.4 0.64 12.1 0.75
Standard Dev. 0.86 0.48 10.7 0.33

Geometric mean - - 7.6 -
Median 2.0 1.0 11.0 1.0

Note: "-" no data.

RG_BOCK



Table G.62: Pebble Count and Calcite Index, RG_CLODE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.0 -
2 0 1 3.0 -
3 0 1 8.5 -
4 0 1 7.0 -
5 0 1 6.0 -
6 0 1 1.5 -
7 0 1 7.0 -
8 0 1 5.0 -
9 0 1 10.0 -
10 0 1 7.0 0
11 0 1 6.5 -
12 0 1 5.0 -
13 0 1 10.0 -
14 0 1 6.0 -
15 0 1 7.0 -
16 0 1 4.0 -
17 0 1 9.0 -
18 0 1 2.5 -
19 0 1 5.0 -
20 0 1 3.5 0.25
21 0 1 8.0 -
22 0 1 7.0 -
23 0 1 6.5 -
24 0 1 5.5 -
25 0 1 13.0 -
26 0 1 1.0 -
27 0 1 5.0 -
28 0 1 10.0 -
29 0 1 3.5 -
30 0 1 7.0 0
31 0 1 6.0 -
32 0 1 9.0 -
33 0 1 5.0 -
34 0 1 5.0 -
35 0 1 4.5 -
36 0 1 9.0 -
37 0 1 3.0 -
38 0 1 3.0 -
39 0 1 9.0 -
40 0 1 5.5 0.25
41 0 1 2.5 -
42 0 1 4.5 -
43 0 1 10.0 -
44 0 1 2.0 -
45 0 1 7.5 -
46 0 1 3.5 -
47 0 1 22.0 -
48 0 1 3.5 -
49 0 1 7.5 -
50 0 1 2.0 0
51 0 1 6.5 -
52 0 1 4.0 -
53 0 1 3.0 -
54 0 1 5.0 -
55 0 1 11.0 -
56 0 1 3.5 -
57 0 1 3.0 -
58 0 1 3.0 -
59 0 1 2.5 -
60 0 1 5.0 0
61 0 1 5.5 -
62 0 1 13.0 -
63 0 0 6.0 -
64 0 1 3.0 -
65 0 1 4.0 -
66 0 0 1.5 -
67 0 1 3.0 -
68 0 1 6.5 -
69 0 1 4.5 -
70 0 1 4.5 0
71 0 1 5.5 -
72 0 0 2.0 -
73 0 1 17.0 -
74 0 1 3.5 -
75 0 1 7.0 -
76 0 0 2.5 -
77 0 1 14.0 -
78 0 1 3.0 -
79 0 1 11.0 -
80 0 1 7.0 0.50
81 0 0 5.0 -
82 0 1 9.0 -
83 0 1 3.0 -
84 0 1 6.0 -
85 0 1 3.0 -
86 0 1 9.5 -
87 0 1 4.0 -
88 0 1 7.5 -
89 0 1 8.0 -
90 0 1 19.0 0.50
91 0 1 7.0 -
92 0 1 3.0 -
93 0 1 3.0 -
94 0 0 1.0 -
95 0 1 4.0 -
96 0 1 5.0 -
97 0 1 15.0 -
98 0 1 5.0 -
99 0 1 19.0 -

100 0 1 12.5 0.50
Minimum 0 0 1.0 0
Maximum 0 1.0 22.0 0.50

Mean 0 0.94 6.3 0.20
Standard Dev. 0 0.24 4.0 0.23

Geometric mean - - 5.3 -
Median 0 1.0 5.3 0.13

Note: "-" no data.

RG_CLODE



Table G.63: Pebble Count and Calcite Index, LC_DC1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.0 -
2 0 1 3.0 -
3 0 1 8.0 -
4 0 1 5.0 -
5 0 1 7.0 -
6 0 0 2.0 -
7 0 1 6.5 -
8 0 0 13.0 -
9 0 1 18.0 -
10 0 1 7.0 1.0
11 0 0 4.5 -
12 0 1 12.0 -
13 0 0 3.0 -
14 0 1 14.0 -
15 0 1 7.0 -
16 0 1 14.0 -
17 0 1 15.0 -
18 0 1 7.0 -
19 0 1 5.0 -
20 0 1 12.0 0
21 0 1 12.0 -
22 0 1 10.0 -
23 0 1 13.0 -
24 0 1 5.0 -
25 0 1 3.0 -
26 0 1 7.0 -
27 0 1 10.0 -
28 0 1 8.0 -
29 0 1 11.0 -
30 0 1 10.5 0.75
31 0 1 9.0 -
32 0 1 9.0 -
33 0 1 9.0 -
34 0 1 4.5 -
35 0 1 4.0 -
36 0 0 6.0 -
37 0 1 16.0 -
38 0 1 6.5 -
39 0 1 7.0 -
40 0 1 10.0 0.25
41 0 1 11.0 -
42 0 1 14.0 -
43 0 1 9.0 -
44 0 1 9.0 -
45 0 1 6.5 -
46 0 1 4.5 -
47 0 1 8.5 -
48 0 1 6.0 -
49 0 1 5.0 -
50 0 1 12.5 0.25
51 0 1 8.0 -
52 0 1 9.5 -
53 0 1 8.0 -
54 0 1 7.0 -
55 0 1 11.5 -
56 0 1 7.5 -
57 0 1 9.0 -
58 0 1 9.0 -
59 0 1 4.5 -
60 0 1 12.0 1.0
61 0 1 6.0 -
62 0 1 10.5 -
63 0 1 12.0 -
64 0 1 12.5 -
65 0 1 6.0 -
66 0 1 4.5 -
67 0 1 9.0 -
68 0 1 15.0 -
69 0 1 6.0 -
70 0 1 9.0 0.75
71 0 1 5.5 -
72 0 1 16.0 -
73 0 1 9.5 -
74 0 1 13.5 -
75 0 1 18.0 -
76 0 0 2.0 -
77 0 1 13.5 -
78 0 1 6.0 -
79 0 1 4.0 -
80 0 1 7.0 0.25
81 0 1 7.5 -
82 0 1 9.0 -
83 0 1 6.0 -
84 0 1 4.5 -
85 0 1 8.0 -
86 0 1 4.0 -
87 0 1 32.0 -
88 0 1 9.0 -
89 0 1 22.0 -
90 0 1 19.0 0.25
91 0 1 7.5 -
92 0 1 17.5 -
93 0 1 8.5 -
94 0 1 11.5 -
95 0 1 12.5 -
96 0 1 8.0 -
97 0 0 4.0 -
98 0 1 13.0 -
99 0 1 5.0 -

100 0 0 8.5 0
Minimum 0 0 2.0 0
Maximum 0 1.0 32.0 1.0

Mean 0 0.92 9.1 0.45
Standard Dev. 0 0.27 4.6 0.39

Geometric mean 0 - 8.1 -
Median 0 1.0 8.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_DC1-1

0.92
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Table G.63: Pebble Count and Calcite Index, LC_DC1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 14.0 -
2 0 1 24.0 -
3 0 1 12.0 -
4 0 1 9.0 -
5 0 1 5.5 -
6 0 1 7.0 -
7 0 1 3.5 -
8 0 1 6.0 -
9 0 1 9.0 -
10 0 1 6.5 0.75
11 0 0 6.0 -
12 0 1 7.0 -
13 0 1 11.0 -
14 0 1 10.0 -
15 0 1 5.0 -
16 0 1 7.0 -
17 0 1 6.0 -
18 0 1 12.0 -
19 0 1 5.0 -
20 0 1 24.0 0.75
21 0 1 5.5 -
22 0 1 18.5 -
23 0 1 6.5 -
24 0 1 3.5 -
25 0 1 4.5 -
26 0 1 23.0 -
27 0 1 7.5 -
28 0 1 6.0 -
29 0 1 5.5 -
30 0 1 25.0 0
31 0 1 5.0 -
32 0 1 27.0 -
33 0 1 10.5 -
34 1 1 15.5 -
35 0 1 6.5 -
36 0 1 9.0 -
37 0 1 4.5 -
38 0 1 7.5 -
39 1 1 8.0 -
40 2 1 16.5 0.25
41 0 1 16.0 -
42 0 1 4.0 -
43 0 1 6.5 -
44 0 1 10.0 -
45 0 1 13.5 -
46 0 1 7.5 -
47 0 1 12.0 -
48 1 1 7.0 -
49 0 1 11.0 -
50 0 1 9.0 0
51 0 1 6.0 -
52 0 1 21.0 -
53 0 1 13.5 -
54 0 1 4.5 -
55 0 1 24.0 -
56 0 1 7.5 -
57 0 1 10.0 -
58 1 1 10.0 -
59 0 1 13.5 -
60 0 1 20.0 0.50
61 0 1 11.0 -
62 0 1 7.0 -
63 0 1 5.0 -
64 0 1 7.0 -
65 0 1 12.0 -
66 0 1 5.5 -
67 0 1 6.0 -
68 0 1 14.0 -
69 0 1 7.0 -
70 0 1 17.0 0.50
71 0 1 10.0 -
72 0 1 8.5 -
73 0 1 6.0 -
74 0 1 5.0 -
75 0 1 9.0 -
76 0 1 10.0 -
77 0 1 9.0 -
78 0 1 6.5 -
79 0 1 8.0 -
80 0 1 8.5 -
81 0 1 9.0 -
82 0 1 6.0 -
83 0 1 9.0 -
84 0 1 9.0 -
85 0 1 9.0 -
86 0 1 6.0 -
87 0 1 3.5 -
88 1 1 3.0 -
89 1 1 5.0 -
90 0 1 8.0 0
91 - 1 10.5 -
92 - 1 6.5 -
93 - 1 11.5 -
94 - 1 3.5 -
95 - 1 9.0 -
96 - 1 8.0 -
97 - 1 23.0 -
98 - 1 7.5 -
99 - 1 11.0 -

100 - 1 10.0 0
Minimum 0 0 3.0 0
Maximum 2.0 1.0 27.0 0.75

Mean 0.09 1.0 9.7 0.31
Standard Dev. 0.32 0.10 5.4 0.33

Geometric mean - - 8.6 -
Median 0 1.0 8.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_DC1-2

1.1
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Table G.63: Pebble Count and Calcite Index, LC_DC1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.0 -
2 0 1 4.0 -
3 0 1 5.0 -
4 0 1 15.0 -
5 0 1 9.0 -
6 0 1 7.5 -
7 0 0 Gravel -
8 0 1 6.0 -
9 0 1 7.0 -
10 0 1 13.0 0.75
11 0 1 6.0 -
12 0 1 11.5 -
13 0 1 19.0 -
14 2 1 12.0 -
15 0 1 9.0 -
16 0 1 6.5 -
17 0 1 10.0 -
18 0 1 13.0 -
19 0 1 3.0 -
20 0 1 12.0 0.50
21 0 1 13.5 -
22 0 1 9.5 -
23 0 1 5.0 -
24 0 1 3.5 -
25 0 1 4.5 -
26 0 1 10.5 -
27 0 1 9.0 -
28 0 1 20.0 -
29 0 1 9.0 -
30 0 1 7.0 0.50
31 0 1 14.0 -
32 0 1 10.0 -
33 1 1 9.0 -
34 0 1 10.0 -
35 1 1 11.0 -
36 1 1 8.5 -
37 0 1 8.5 -
38 2 1 12.0 -
39 0 1 8.0 -
40 2 1 10.0 0.50
41 0 1 2.5 -
42 0 1 6.5 -
43 0 0 Gravel -
44 0 1 4.5 -
45 0 1 13.0 -
46 0 1 8.0 -
47 0 1 6.5 -
48 0 1 7.0 -
49 0 1 8.5 -
50 0 1 7.5 0.50
51 0 1 13.5 -
52 0 1 4.0 -
53 0 1 6.0 -
54 0 1 9.0 -
55 0 1 11.0 -
56 0 1 8.5 -
57 0 1 5.5 -
58 0 1 10.0 -
59 0 1 12.0 -
60 0 1 4.0 0.75
61 0 1 4.5 -
62 0 1 7.0 -
63 0 1 13.0 -
64 0 1 2.0 -
65 0 1 8.0 -
66 0 1 7.5 -
67 0 1 10.5 -
68 0 1 6.0 -
69 0 1 6.5 -
70 0 1 10.0 0.75
71 0 1 8.5 -
72 0 1 11.0 -
73 0 1 25.0 -
74 0 1 9.0 -
75 0 1 9.5 -
76 0 1 7.5 -
77 0 1 6.0 -
78 0 1 13.0 -
79 0 1 3.5 -
80 0 1 8.0 0.50
81 0 1 8.0 -
82 0 1 8.5 -
83 0 1 27.0 -
84 0 1 3.5 -
85 0 1 4.0 -
86 0 1 11.5 -
87 0 1 2.5 -
88 0 1 9.0 -
89 0 1 6.0 -
90 0 1 7.0 0
91 0 1 3.5 -
92 0 1 8.5 -
93 0 1 3.5 -
94 0 1 4.5 -
95 0 1 11.0 -
96 0 1 9.5 -
97 0 1 4.5 -
98 0 1 9.5 -
99 0 1 2.5 -

100 0 1 2.5 0
Minimum 0 0 2.0 0
Maximum 2.0 1.0 27.0 0.75

Mean 0.09 1.0 8.5 0.48
Standard Dev. 0.38 0.14 4.3 0.28

Geometric mean - - 7.5 -
Median 0 1 8.5 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_DC1-3

1.1
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Table G.64: Pebble Count and Calcite Index, LC_DCDS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.0 -
2 0 0 4.5 -
3 0 1 4.0 -
4 0 1 5.5 -
5 0 0 4.0 -
6 0 0 2.0 -
7 0 1 26.0 -
8 0 0 3.5 -
9 0 0 4.0 -

10 0 0 6.5 0
11 0 1 5.0 -
12 0 0 1.5 -
13 0 1 3.5 -
14 0 1 19.0 -
15 0 1 6.5 -
16 0 1 14.0 -
17 0 1 11.0 -
18 0 1 23.0 -
19 0 1 15.0 -
20 0 0 6.5 0.50
21 0 0 5.5 -
22 0 1 8.0 -
23 0 0 5.0 -
24 0 1 13.0 -
25 0 1 12.5 -
26 0 1 19.0 -
27 0 0 4.0 -
28 0 1 12.0 -
29 0 0 6.0 -
30 0 1 10.0 0.25
31 0 0 8.0 -
32 0 0 8.5 -
33 0 1 6.5 -
34 0 1 5.5 -
35 0 0 3.0 -
36 0 1 4.5 -
37 0 1 8.0 -
38 0 1 8.0 -
39 0 1 22.0 -
40 0 1 7.0 0.50
41 0 1 7.5 -
42 0 0 2.5 -
43 0 1 5.5 -
44 0 0 2.5 -
45 0 0 2.5 -
46 0 0 2.5 -
47 0 0 1.0 -
48 0 1 5.0 -
49 0 1 14.0 -
50 0 1 6.0 0.50
51 0 0 3.0 -
52 0 1 10.0 -
53 0 0 2.0 -
54 0 0 3.0 -
55 0 0 4.0 -
56 0 0 3.5 -
57 0 1 5.5 -
58 0 0 5.5 -
59 0 0 6.5 -
60 0 0 6.0 0.75
61 0 0 3.0 -
62 0 0 10.0 -
63 0 0 8.0 -
64 0 0 7.0 -
65 0 1 4.0 -
66 0 1 12.0 -
67 0 1 3.5 -
68 0 0 7.0 -
69 0 1 6.0 -
70 0 1 13.0 0.50
71 0 1 6.0 -
72 0 1 10.0 -
73 0 1 10.5 -
74 0 1 12.5 -
75 0 0 5.0 -
76 0 1 14.0 -
77 0 1 9.0 -
78 0 0 8.0 -
79 0 1 11.5 -
80 0 1 7.5 0.25
81 0 1 11.0 -
82 0 1 23.0 -
83 0 1 13.5 -
84 0 0 8.0 -
85 0 1 4.5 -
86 0 1 12.5 -
87 0 1 5.0 -
88 0 1 14.5 -
89 0 0 5.0 -
90 0 1 4.0 0.50
91 0 1 4.0 -
92 0 1 15.0 -
93 0 1 13.0 -
94 0 1 15.0 -
95 0 1 5.0 -
96 0 1 4.0 -
97 0 0 9.0 -
98 0 0 4.5 -
99 0 1 7.0 -
100 0 0 3.0 0

Minimum 0 0 1.0 0
Maximum 0 1.0 26.0 0.75

Mean 0 0.60 8.0 0.38
Standard Dev. 0 0.49 5.1 0.24

Geometric mean - - 6.6 -
Median 0 1.0 6.5 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_DCDS-1

0.6
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Table G.64: Pebble Count and Calcite Index, LC_DCDS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.0 -
2 0 1 9.0 -
3 0 1 7.0 -
4 0 1 16.0 -
5 0 1 11.0 -
6 0 1 10.0 -
7 0 1 13.0 -
8 0 1 10.5 -
9 0 1 11.5 -

10 0 1 9.5 0
11 0 1 14.0 -
12 0 1 11.0 -
13 0 1 11.0 -
14 0 1 13.0 -
15 0 1 7.5 -
16 0 1 9.5 -
17 0 1 14.5 -
18 0 1 10.0 -
19 0 1 5.0 -
20 0 1 4.0 1.0
21 0 1 18.0 -
22 0 1 25.0 -
23 0 1 11.0 -
24 0 1 5.0 -
25 0 1 15.0 -
26 0 1 7.0 -
27 0 1 13.0 -
28 0 1 6.0 -
29 0 0 3.0 -
30 0 1 8.0 0
31 0 1 7.0 -
32 0 1 13.0 -
33 0 1 14.0 -
34 0 0 4.0 -
35 0 1 8.5 -
36 0 1 5.0 -
37 0 1 15.0 -
38 0 1 13.5 -
39 0 1 27.0 -
40 0 1 7.0 1.0
41 0 1 5.0 -
42 0 1 7.0 -
43 0 1 16.5 -
44 0 1 8.0 -
45 0 1 9.0 -
46 0 1 8.0 -
47 0 1 8.0 -
48 0 1 16.0 -
49 0 1 6.0 -
50 0 1 9.0 0
51 0 1 13.0 -
52 0 1 6.0 -
53 0 1 6.0 -
54 0 1 7.0 -
55 0 1 8.0 -
56 0 1 5.0 -
57 0 1 19.0 -
58 0 1 6.0 -
59 0 1 9.5 -
60 0 1 20.0 0.25
61 0 1 10.5 -
62 0 1 8.0 -
63 0 1 7.0 -
64 0 1 12.0 -
65 0 1 11.0 -
66 0 1 6.0 -
67 0 1 12.5 -
68 0 1 5.0 -
69 0 1 11.0 -
70 0 1 8.0 0.75
71 0 1 22.0 -
72 0 1 10.5 -
73 0 1 9.0 -
74 0 1 14.0 -
75 0 0 7.0 -
76 0 1 7.0 -
77 0 1 15.0 -
78 0 1 9.0 -
79 0 1 10.0 -
80 0 1 23.0 0.75
81 0 1 12.0 -
82 0 1 16.0 -
83 0 1 9.0 -
84 0 1 14.0 -
85 0 1 6.0 -
86 0 1 9.0 -
87 0 1 2.0 -
88 0 1 13.0 -
89 0 1 8.0 -
90 0 1 11.0 0.75
91 0 1 21.0 -
92 0 1 8.0 -
93 0 1 9.0 -
94 0 1 6.0 -
95 0 1 10.0 -
96 0 1 13.0 -
97 0 1 8.0 -
98 0 1 17.0 -
99 0 1 7.0 -
100 0 1 3.0 0.25

Minimum 0 0 2.0 0
Maximum 0 1.0 27.0 1.00

Mean 0 1.0 10.4 0.48
Standard Dev. 0 0.17 4.8 0.42

Geometric mean - - 9.4 -
Median 0 1.0 9.3 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_DCDS-2

1.0
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Table G.64: Pebble Count and Calcite Index, LC_DCDS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.0 -
2 0 1 8.0 -
3 0 1 12.0 -
4 0 1 7.0 -
5 0 1 8.5 -
6 0 1 10.0 -
7 0 1 16.0 -
8 0 1 27.0 -
9 0 1 24.0 -

10 0 1 9.0 0.50
11 0 1 16.5 -
12 0 1 10.5 -
13 0 1 13.0 -
14 0 1 4.0 -
15 0 1 8.0 -
16 0 1 29.0 -
17 0 1 19.0 -
18 0 1 18.0 -
19 0 1 16.0 -
20 0 1 5.0 0.50
21 0 1 10.0 -
22 0 1 9.0 -
23 0 1 8.0 -
24 0 1 8.0 -
25 0 1 7.0 -
26 0 1 10.0 -
27 0 1 12.0 -
28 0 1 11.0 -
29 0 1 13.0 -
30 0 1 6.0 0.50
31 0 1 9.5 -
32 0 1 15.0 -
33 0 1 20.0 -
34 0 1 2.0 -
35 0 1 9.0 -
36 0 1 11.0 -
37 0 1 17.0 -
38 0 1 18.0 -
39 0 1 30.0 -
40 0 1 10.5 0.50
41 0 1 19.0 -
42 0 1 13.0 -
43 0 1 10.0 -
44 0 1 12.0 -
45 0 1 6.0 -
46 0 1 11.0 -
47 0 1 11.0 -
48 0 1 9.0 -
49 0 1 8.0 -
50 0 1 23.0 0
51 0 1 22.0 -
52 0 1 16.0 -
53 0 1 10.5 -
54 0 1 8.0 -
55 0 1 13.0 -
56 0 1 11.0 -
57 0 1 11.0 -
58 0 1 12.0 -
59 0 1 14.0 -
60 0 1 9.5 0.25
61 0 1 9.0 -
62 0 1 12.5 -
63 0 1 6.0 -
64 0 1 17.0 -
65 0 1 10.0 -
66 0 1 7.0 -
67 0 0 2.0 -
68 0 1 8.0 -
69 0 1 15.0 -
70 0 1 8.0 0.75
71 0 1 9.0 -
72 0 1 19.0 -
73 0 1 23.0 -
74 0 1 10.0 -
75 0 1 17.0 -
76 0 1 5.5 -
77 0 1 18.0 -
78 0 1 10.5 -
79 0 1 13.0 -
80 0 1 22.0 0.75
81 0 1 18.5 -
82 0 1 5.0 -
83 0 1 14.5 -
84 0 1 12.0 -
85 0 1 14.0 -
86 0 1 7.5 -
87 0 1 8.5 -
88 0 1 27.0 -
89 0 1 12.0 -
90 0 1 5.0 0
91 0 1 8.0 -
92 0 1 7.0 -
93 0 0 6.0 -
94 0 1 6.0 -
95 0 1 4.5 -
96 0 1 4.0 -
97 0 1 15.0 -
98 0 1 8.0 -
99 0 1 9.0 -
100 0 1 14.0 0.75

Minimum 0 0 2.0 0
Maximum 0 1.0 30.0 0.75

Mean 0 1.0 12.0 0.45
Standard Dev. 0 0.14 5.8 0.28

Geometric mean - - 10.7 -
Median 0 1.0 10.8 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_DCDS-3
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Table G.65: Pebble Count and Calcite Index, RG_CORCK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 2 1 22.0 -
2 2 1 16.0 -
3 2 1 11.0 -
4 2 1 13.0 -
5 2 1 19.0 -
6 2 1 20.0 -
7 2 1 14.0 -
8 2 1 12.0 -
9 1 1 16.0 -
10 2 1 13.0 0.25
11 1 1 16.0 -
12 2 1 8.0 -
13 2 1 20.0 -
14 1 1 9.0 -
15 2 1 9.0 -
16 2 1 10.0 -
17 2 1 10.0 -
18 0 1 6.0 -
19 1 1 11.0 -
20 GRAVEL - - -
21 2 1 15.0 -
22 2 1 13.0 -
23 2 1 13.0 -
24 2 1 8.0 -
25 2 1 11.0 -
26 2 1 13.0 -
27 2 1 17.0 -
28 1 1 9.0 -
29 2 1 7.0 -
30 2 1 11.0 0.25
31 2 1 28.0 -
32 2 1 14.0 -
33 2 1 8.0 -
34 GRAVEL - - -
35 2 1 14.0 -
36 2 1 10.0 -
37 2 1 12.0 -
38 2 1 10.0 -
39 2 1 11.0 -
40 0 1 12.0 0
41 2 1 6.0 -
42 2 1 12.0 -
43 2 1 13.0 -
44 2 1 7.0 -
45 2 1 16.0 -
46 2 1 11.0 -
47 2 1 12.0 -
48 2 1 5.0 -
49 1 1 11.0 -
50 1 1 9.0 0.25
51 2 1 22.0 -
52 2 1 19.0 -
53 2 1 16.0 -
54 2 1 13.0 -
55 2 1 8.0 -
56 2 1 16.0 -
57 2 1 16.0 -
58 2 1 30.0 -
59 2 1 12.0 -
60 2 1 18.0 0.75
61 2 1 7.0 -
62 2 1 15.0 -
63 2 1 12.0 -
64 2 1 5.0 -
65 1 1 7.0 -
66 1 1 8.0 -
67 2 1 16.0 -
68 1 1 9.0 -
69 2 1 18.0 -
70 2 1 17.0 0
71 2 1 16.0 -
72 2 1 14.0 -
73 2 1 14.0 -
74 2 1 20.0 -
75 2 1 12.0 -
76 0 0 7.0 -
77 2 1 11.0 -
78 2 1 20.0 -
79 2 1 22.0 -
80 2 1 18.0 0.75
81 2 1 20.0 -
82 2 1 24.0 -
83 2 1 15.0 -
84 2 1 10.0 -
85 2 1 9.0 -
86 0 1 9.0 -
87 2 1 31.0 -
88 0 1 9.0 -
89 2 1 7.0 -
90 2 1 6.0 0.5
91 2 1 23.0 -
92 2 1 11.0 -
93 2 1 7.0 -
94 2 1 25.0 -
95 0 1 3.0 -
96 0 1 6.0 -
97 2 1 9.0 -
98 2 1 19.0 -
99 2 1 8.0 -

100 2 1 8.0 0
Minimum 0 0 3.0 0
Maximum 2.0 1.0 31.0 0.75

Mean 1.8 1.0 13.2 0.31
Standard Dev. 0.58 0.10 5.6 0.30

Geometric mean - - 12.0 -
Median 2.0 1.0 12.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_CORCK-1

2.7
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Table G.65: Pebble Count and Calcite Index, RG_CORCK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.7 -
2 2 1 18.4 -
3 2 1 5.5 -
4 1 1 6.2 -
5 2 1 5.0 -
6 2 1 8.4 -
7 0 1 4.0 -
8 0 1 14.4 -
9 2 1 11.7 -
10 0 1 17.3 0
11 0 1 5.3 -
12 1 1 10.0 -
13 1 1 6.4 -
14 2 1 12.6 -
15 1 1 9.5 -
16 0 1 15.8 -
17 0 1 7.4 -
18 1 1 12.0 -
19 2 1 10.0 -
20 2 1 15.0 0.50
21 2 1 11.3 -
22 2 1 15.6 -
23 2 1 6.1 -
24 2 1 10.5 -
25 2 1 6.4 -
26 2 1 8.4 -
27 2 1 11.3 -
28 0 1 9.4 -
29 2 1 5.3 -
30 2 1 5.5 0.75
31 2 1 16.0 -
32 0 1 5.5 -
33 1 1 12.3 -
34 1 1 9.3 -
35 1 1 45.0 -
36 1 1 15.5 -
37 2 1 10.5 -
38 2 1 9.1 -
39 1 1 18.0 -
40 2 1 12.0 0.25
41 0 1 6.5 -
42 0 1 6.0 -
43 0 1 10.0 -
44 1 1 12.5 -
45 1 1 8.3 -
46 2 1 13.0 -
47 1 1 10.5 -
48 2 1 15.0 -
49 1 1 14.4 -
50 1 1 10.7 0.50
51 1 1 5.5 -
52 1 1 14.5 -
53 1 1 16.9 -
54 1 1 7.0 -
55 0 1 6.0 -
56 0 0 9.2 -
57 2 1 12.1 -
58 0 1 8.8 -
59 0 1 15.6 -
60 0 1 13.4 0.25
61 0 1 7.1 -
62 0 1 5.9 -
63 1 1 8.9 -
64 2 1 7.2 -
65 2 1 21.0 -
66 0 1 16.0 -
67 0 1 7.2 -
68 0 1 14.8 -
69 0 1 4.1 -
70 1 1 7.1 0.50
71 0 1 8.4 -
72 0 1 8.3 -
73 0 1 4.1 -
74 2 1 14.4 -
75 2 1 11.9 -
76 1 1 8.6 -
77 0 1 12.5 -
78 0 1 7.6 -
79 0 1 10.4 -
80 0 1 5.8 0
81 0 1 6.0 -
82 1 1 10.6 -
83 2 1 4.9 -
84 1 1 8.9 -
85 2 1 6.9 -
86 2 1 5.8 -
87 1 1 11.5 -
88 0 1 11.0 -
89 0 1 4.3 -
90 1 1 8.5 0.25
91 1 1 7.5 -
92 2 1 25.0 -
93 2 1 6.5 -
94 2 1 8.4 -
95 1 1 4.6 -
96 2 1 10.3 -
97 0 1 7.3 -
98 0 1 11.1 -
99 0 1 7.0 -

100 1 1 14.3 0.25
Minimum 0 0 4.0 0
Maximum 2.0 1.0 45.0 0.75

Mean 0.99 1.0 10.3 0.33
Standard Dev. 0.85 0.10 5.4 0.24

Geometric mean - - 9.4 -
Median 1.0 1.0 9.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_CORCK-2
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Table G.65: Pebble Count and Calcite Index, RG_CORCK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 2 1 17.1 -
2 2 1 15.5 -
3 2 1 14.5 -
4 2 1 27.0 -
5 1 1 7.9 -
6 2 1 9.8 -
7 2 1 11.5 -
8 2 1 23.1 -
9 2 1 8.5 -
10 2 1 13.1 0.50
11 2 1 14.1 -
12 2 1 15.5 -
13 2 1 12.5 -
14 0 1 10.5 -
15 2 1 15.0 -
16 2 1 11.2 -
17 2 1 13.4 -
18 0 1 10.4 -
19 0 0 Fines -
20 0 1 13.5 0
21 2 1 8.9 -
22 1 1 11.0 -
23 2 1 9.5 -
24 2 1 8.7 -
25 2 1 9.4 -
26 2 1 11.2 -
27 2 1 21.0 -
28 2 1 14.0 -
29 2 1 10.3 -
30 0 1 9.5 0
31 1 1 11.0 -
32 0 1 8.9 -
33 2 1 13.0 -
34 2 1 8.0 -
35 2 1 7.8 -
36 2 1 11.3 -
37 1 1 10.1 -
38 2 1 15.0 -
39 2 1 18.3 -
40 2 1 9.4 0.25
41 2 1 8.7 -
42 2 1 9.3 -
43 2 1 11.5 -
44 2 1 17.4 -
45 2 1 18.8 -
46 2 1 12.5 -
47 2 1 11.0 -
48 2 1 22.5 -
49 2 1 10.0 -
50 2 1 17.5 0.25
51 2 1 13.0 -
52 2 1 29.0 -
53 2 1 9.5 -
54 0 1 18.0 -
55 2 1 14.4 -
56 2 1 4.5 -
57 2 1 7.3 -
58 2 1 8.5 -
59 1 1 10.5 -
60 2 1 6.5 0.25
61 1 1 17.0 -
62 0 1 7.5 -
63 2 1 8.3 -
64 1 1 6.2 -
65 0 1 19.5 -
66 2 1 10.4 -
67 2 1 7.6 -
68 0 1 8.9 -
69 1 1 10.4 -
70 2 1 12.8 0.25
71 2 1 11.3 -
72 0 1 5.9 -
73 2 1 24.4 -
74 2 1 11.3 -
75 1 1 5.0 -
76 2 1 9.5 -
77 0 1 12.5 -
78 2 1 10.3 -
79 2 1 11.9 -
80 2 1 11.5 0.50
81 2 1 14.5 -
82 0 1 9.8 -
83 2 1 8.8 -
84 0 1 10.6 -
85 1 1 5.8 -
86 0 1 7.4 -
87 0 1 10.0 -
88 2 1 9.2 -
89 2 1 5.7 -
90 1 1 13.0 0.25
91 1 1 11.1 -
92 0 1 6.5 -
93 0 1 9.9 -
94 2 1 14.0 -
95 1 1 5.9 -
96 0 1 10.6 -
97 2 1 14.7 -
98 2 1 9.0 -
99 2 1 7.5 -

100 2 1 10.3 0.5
Minimum 0 0 4.5 0
Maximum 2.0 1.0 29.0 0.5

Mean 1.49 1.0 11.8 0.28
Standard Dev. 0.80 0.10 4.6 0.18

Geometric mean - - 11.0 -
Median 2.0 1.0 10.6 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_CORCK-3
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Table G.66: Pebble Count and Calcite Index, RG_EL1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.0 -
2 0 0 2.5 -
3 0 0 6.0 -
4 0 0 4.0 -
5 0 0 14.0 -
6 0 0 8.5 -
7 0 0 8.0 -
8 0 0 11.0 -
9 0 0 10.0 -

10 0 0 9.0 0
11 0 0 14.0 -
12 0 0 15.0 -
13 0 0 12.0 -
14 0 0 9.5 -
15 0 0 6.5 -
16 0 0 15.0 -
17 0 0 17.0 -
18 0 0 16.0 -
19 0 0 3.0 -
20 0 0 20.0 0.75
21 0 0 15.0 -
22 0 0 10.0 -
23 0 0 12.0 -
24 0 0 7.5 -
25 0 0 8.0 -
26 0 0 9.0 -
27 0 0 8.0 -
28 0 0 9.0 -
29 0 0 8.0 -
30 0 0 9.0 0.25
31 0 0 5.0 -
32 0 0 0.2 -
33 0 0 0.5 -
34 0 0 12.0 -
35 0 0 11.0 -
36 0 0 15.0 -
37 0 0 12.0 -
38 0 0 10.0 -
39 0 0 3.0 -
40 0 0 6.5 0
41 0 0 7.0 -
42 0 0 17.0 -
43 0 0 11.0 -
44 0 0 19.0 -
45 0 0 1.5 -
46 0 0 6.0 -
47 0 0 10.0 -
48 0 0 6.0 -
49 0 0 14.0 -
50 0 0 2.5 0.75
51 0 0 10.5 -
52 0 0 5.0 -
53 0 0 23.0 -
54 0 0 9.0 -
55 0 0 12.0 -
56 0 0 7.5 -
57 0 0 11.0 -
58 0 0 13.0 -
59 0 0 9.5 -
60 0 0 4.0 0
61 0 0 2.5 -
62 0 0 12.0 -
63 0 0 10.5 -
64 0 0 1.5 -
65 0 0 5.0 -
66 0 0 6.0 -
67 0 0 14.0 -
68 0 0 10.0 -
69 0 0 7.0 -
70 0 0 4.0 0
71 0 0 8.0 -
72 0 0 7.0 -
73 0 0 33.0 -
74 0 0 9.0 -
75 0 0 17.0 -
76 0 0 9.0 -
77 0 0 9.5 -
78 0 0 1.0 -
79 0 0 3.0 -
80 0 0 15.0 0.25
81 0 0 7.5 -
82 0 0 15.0 -
83 0 0 7.0 -
84 0 0 6.0 -
85 0 0 17.0 -
86 0 0 2.0 -
87 0 0 8.0 -
88 0 0 8.0 -
89 0 0 11.0 -
90 0 0 13.0 0.25
91 0 0 11.0 -
92 0 0 4.0 -
93 0 0 9.0 -
94 0 0 10.0 -
95 0 0 8.0 -
96 0 0 9.5 -
97 0 0 18.0 -
98 0 0 1.0 -
99 0 0 7.0 -
100 0 0 5.0 0

Minimum 0 0 0.2 0
Maximum 0 0 33.0 0.75

Mean 0 0 9.4 0.23
Standard Dev. 0 0 5.3 0.30

Geometric mean - - 7.6 -
Median 0 0 9.0 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL1-1

0
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Table G.66: Pebble Count and Calcite Index, RG_EL1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 Sand -
2 0 0 3.5 -
3 0 0 6.0 -
4 0 0 16.0 -
5 0 0 7.5 -
6 0 0 10.0 -
7 0 0 5.0 -
8 0 0 1.0 -
9 0 0 5.0 -

10 0 0 12.0 0.50
11 0 0 10.0 -
12 0 0 12.5 -
13 0 0 14.0 -
14 0 0 18.0 -
15 0 0 3.0 -
16 0 0 18.0 -
17 0 0 7.0 -
18 0 0 4.0 -
19 0 0 7.0 -
20 0 0 10.0 0.25
21 0 0 7.5 -
22 0 0 12.0 -
23 0 0 6.0 -
24 0 0 4.0 -
25 0 0 14.0 -
26 0 0 6.0 -
27 0 0 5.5 -
28 0 0 6.0 -
29 0 0 9.0 -
30 0 0 15.0 0
31 0 0 5.5 -
32 0 0 4.0 -
33 0 0 11.0 -
34 0 0 7.0 -
35 0 0 10.0 -
36 0 0 7.0 -
37 0 0 4.5 -
38 0 0 4.0 -
39 0 0 6.5 -
40 0 0 9.5 0
41 0 0 18.0 -
42 0 0 17.0 -
43 0 0 16.0 -
44 0 0 13.0 -
45 0 0 5.5 -
46 0 0 7.0 -
47 0 0 6.0 -
48 0 0 7.5 -
49 0 0 6.0 -
50 0 0 8.0 0.25
51 0 0 6.5 -
52 0 0 12.5 -
53 0 0 7.5 -
54 0 0 3.0 -
55 0 0 5.0 -
56 0 0 8.5 -
57 0 0 9.5 -
58 0 0 6.0 -
59 0 0 6.0 -
60 0 0 6.0 0
61 0 0 13.0 -
62 0 0 12.0 -
63 0 0 3.5 -
64 0 0 11.0 -
65 0 0 7.0 -
66 0 0 20.5 -
67 0 0 13.0 -
68 0 0 7.0 -
69 0 0 13.0 -
70 0 0 16.0 0.25
71 0 0 10.0 -
72 0 0 14.0 -
73 0 0 9.0 -
74 0 0 7.5 -
75 0 0 5.5 -
76 0 0 4.5 -
77 0 0 4.5 -
78 0 0 4.5 -
79 0 0 4.0 -
80 0 0 4.0 0.75
81 0 0 13.0 -
82 0 0 5.5 -
83 0 0 17.5 -
84 0 0 7.0 -
85 0 0 6.0 -
86 0 0 3.0 -
87 0 0 4.5 -
88 0 0 9.5 -
89 0 0 1.5 -
90 0 0 12.0 0.25
91 0 0 5.0 -
92 0 0 15.0 -
93 0 0 7.0 -
94 0 0 4.0 -
95 0 0 4.5 -
96 0 0 10.5 -
97 0 0 10.0 -
98 0 0 17.0 -
99 0 0 5.5 -
100 0 0 4.0 0

Minimum 0 0 1.0 0
Maximum 0 0 20.5 0.75

Mean 0 0 8.5 0.23
Standard Dev. 0 0 4.4 0.25

Geometric mean - - 7.4 -
Median 0 0 7.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL1-2

0
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Table G.66: Pebble Count and Calcite Index, RG_EL1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 - - 5.0 -
2 - - 6.0 -
3 - - 5.5 -
4 - - 4.0 -
5 - - 4.0 -
6 - - 8.0 -
7 - - 6.0 -
8 - - 17.0 -
9 - - 16.0 -

10 - - 9.0 0
11 - - 8.0 -
12 - - 10.0 -
13 - - 12.0 -
14 - - 6.0 -
15 - - 12.0 -
16 - - 10.0 -
17 - - 10.0 -
18 - - 5.0 -
19 - - 7.5 -
20 - - 4.5 0
21 - - 13.0 -
22 - - 10.0 -
23 - - 4.0 -
24 - - 3.5 -
25 - - 4.0 -
26 - - 2.0 -
27 - - 2.0 -
28 - - 3.0 -
29 - - 4.5 -
30 - - 8.5 0.25
31 - - 4.0 -
32 - - 4.5 -
33 - - 6.0 -
34 - - 7.0 -
35 - - 11.5 -
36 - - 7.0 -
37 - - 10.0 -
38 - - 15.0 -
39 - - 12.5 -
40 - - 4.5 0
41 - - 7.0 -
42 - - 11.0 -
43 - - 10.0 -
44 - - 10.0 -
45 - - 8.0 -
46 - - 20.0 -
47 - - 13.0 -
48 - - 4.0 -
49 - - 6.0 -
50 - - 2.0 0.50
51 - - 5.5 -
52 - - 4.0 -
53 - - 12.0 -
54 - - 5.5 -
55 - - 8.5 -
56 - - 4.0 -
57 - - 7.0 -
58 - - 6.0 -
59 - - 4.0 -
60 - - 9.5 0.25
61 - - 7.5 -
62 - - 6.0 -
63 - - 4.5 -
64 - - 6.0 -
65 - - 15.0 -
66 - - 15.0 -
67 - - 7.0 -
68 - - 11.0 -
69 - - 1.5 -
70 - - 14.0 0
71 - - 2.5 -
72 - - 3.0 -
73 - - 4.5 -
74 - - 3.0 -
75 - - 16.5 -
76 - - 13.0 -
77 - - 4.0 -
78 - - 5.0 -
79 - - 9.0 -
80 - - 5.5 0
81 - - 11.5 -
82 - - 6.0 -
83 - - 7.5 -
84 - - 6.0 -
85 - - 7.5 -
86 - - 1.0 -
87 - - 14.5 -
88 - - 4.0 -
89 - - 3.0 -
90 - - 9.0 0
91 - - 2.5 -
92 - - 7.0 -
93 - - 8.0 -
94 - - 9.5 -
95 - - 13.5 -
96 - - 5.0 -
97 - - 12.5 -
98 - - 6.5 -
99 - - 16.0 -
100 - - 9.0 0.25

Minimum - - 1.0 0
Maximum - - 20.0 0.50

Mean - - 7.7 0.13
Standard Dev. - - 4.1 0.18

Geometric mean - - 6.6 -
Median - - 7.0 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL1-3

-
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Table G.66: Pebble Count and Calcite Index, RG_EL1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 - - 5.5 -
2 - - 6.0 -
3 - - 6.0 -
4 - - 11.0 -
5 - - 3.0 -
6 - - 4.5 -
7 - - 12.5 -
8 - - 8.0 -
9 - - 10.5 -

10 - - 8.0 -
11 - - 9.0 -
12 - - 9.0 -
13 - - 12.0 -
14 - - 11.0 -
15 - - 5.5 -
16 - - 9.0 -
17 - - 15.0 -
18 - - 10.0 -
19 - - 11.0 -
20 - - 14.0 0.50
21 - - 8.0 -
22 - - 16.0 -
23 - - 7.0 -
24 - - 7.0 -
25 - - 13.0 -
26 - - 8.0 -
27 - - 18.0 -
28 - - 12.5 -
29 - - 9.5 -
30 - - 7.0 0
31 - - 4.0 -
32 - - 7.0 -
33 - - 9.0 -
34 - - 8.0 -
35 - - 14.0 -
36 - - 7.0 -
37 - - 5.0 -
38 - - 10.0 -
39 - - 13.0 -
40 - - 8.0 0.25
41 - - Sand -
42 - - 5.0 -
43 - - 4.0 -
44 - - Sand -
45 - - 7.0 -
46 - - 6.0 -
47 - - 4.0 -
48 - - 11.0 -
49 - - 7.0 -
50 - - 10.0 0
51 - - 9.0 -
52 - - 8.0 -
53 - - 3.5 -
54 - - 12.0 -
55 - - 6.5 -
56 - - 8.5 -
57 - - 18.0 -
58 - - 14.0 -
59 - - 5.0 -
60 - - 13.0 0
61 - - 8.5 -
62 - - 2.5 -
63 - - 9.5 -
64 - - 7.0 -
65 - - 9.0 -
66 - - 12.0 -
67 - - 16.0 -
68 - - 4.0 -
69 - - 3.5 -
70 - - 16.5 0.50
71 - - 5.5 -
72 - - 11.0 -
73 - - 4.0 -
74 - - 10.0 -
75 - - 11.0 -
76 - - 10.0 -
77 - - 2.5 -
78 - - 7.5 -
79 - - 7.5 -
80 - - 6.0 0
81 - - 12.5 -
82 - - 7.5 -
83 - - 7.5 -
84 - - 12.5 -
85 - - 4.5 -
86 - - 8.5 -
87 - - 12.0 -
88 - - 19.0 -
89 - - 21.0 -
90 - - 13.0 0.25
91 - - 8.0 -
92 - - 6.5 -
93 - - 12.0 -
94 - - 7.5 -
95 - - 6.5 -
96 - - 19.0 -
97 - - 9.5 -
98 - - 4.5 -
99 - - 12.0 -
100 - - 4.0 0

Minimum - - 2.5 0
Maximum - - 21.0 0.50

Mean - - 9.1 0.17
Standard Dev. - - 4.0 0.22

Geometric mean - - 8.3 -
Median - - 8.5 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL1-4

-
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Table G.66: Pebble Count and Calcite Index, RG_EL1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 - - 10.0 -
2 - - 5.5 -
3 - - 11.0 -
4 - - 9.5 -
5 - - 8.0 -
6 - - 8.5 -
7 - - 10.0 -
8 - - 10.0 -
9 - - 6.5 -

10 - - 16.0 0.50
11 - - 12.0 -
12 - - 6.5 -
13 - - 12.0 -
14 - - 13.0 -
15 - - 11.0 -
16 - - 13.0 -
17 - - 6.0 -
18 - - 9.0 -
19 - - 7.0 -
20 - - 15.0 0.50
21 - - 13.0 -
22 - - 6.0 -
23 - - 7.0 -
24 - - 8.0 -
25 - - 7.0 -
26 - - 8.0 -
27 - - 9.5 -
28 - - 4.5 -
29 - - 8.0 -
30 - - 8.0 0.75
31 - - 13.0 -
32 - - 14.0 -
33 - - 11.5 -
34 - - 7.0 -
35 - - 13.0 -
36 - - 18.0 -
37 - - 14.0 -
38 - - 9.0 -
39 - - 12.0 -
40 - - 9.0 0.25
41 - - 9.5 -
42 - - 7.0 -
43 - - 14.0 -
44 - - 15.0 -
45 - - 8.0 -
46 - - 7.0 -
47 - - 5.0 -
48 - - 9.0 -
49 - - 6.0 -
50 - - 7.0 0.75
51 - - 15.0 -
52 - - 15.0 -
53 - - 12.0 -
54 - - 6.0 -
55 - - 10.5 -
56 - - 9.5 -
57 - - 19.0 -
58 - - 8.0 -
59 - - 9.0 -
60 - - 12.5 0.50
61 - - 10.0 -
62 - - 4.0 -
63 - - 9.0 -
64 - - 15.0 -
65 - - 4.5 -
66 - - 12.0 -
67 - - 12.0 -
68 - - 7.0 -
69 - - 10.5 -
70 - - 13.0 0.75
71 - - 19.0 -
72 - - 8.0 -
73 - - 6.0 -
74 - - 20.0 -
75 - - 7.0 -
76 - - 14.5 -
77 - - 9.5 -
78 - - 17.0 -
79 - - 13.0 -
80 - - 11.5 0
81 - - 19.0 -
82 - - 10.0 -
83 - - 13.0 -
84 - - 5.0 -
85 - - 15.5 -
86 - - 13.0 -
87 - - 11.5 -
88 - - 10.0 -
89 - - 9.0 -
90 - - 11.0 0
91 - - 10.5 -
92 - - 13.5 -
93 - - 15.0 -
94 - - 23.0 -
95 - - 15.5 -
96 - - 11.0 -
97 - - 10.0 -
98 - - 16.0 -
99 - - 11.0 -
100 - - 14.0 0

Minimum - - 4.0 0
Maximum - - 23.0 0.75

Mean - - 10.8 0.40
Standard Dev. - - 3.8 0.32

Geometric mean - - 10.2 -
Median - - 10.3 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL1-5

-
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Table G.67: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.2 -
2 0 0 6.8 -
3 0 0 4.5 -
4 0 0 14.5 -
5 0 0 4.4 -
6 0 0 6.2 -
7 0 0 SAND / GRAVEL -
8 0 0 5.3 -
9 0 0 4.8 -

10 0 0 5.9 0.50
11 0 0 6.2 -
12 0 0 7.4 -
13 0 0 5.3 -
14 0 0 6.6 -
15 0 0 SAND / GRAVEL -
16 0 0 2.1 -
17 0 0 9.5 -
18 0 0 12.8 -
19 0 0 2.7 -
20 0 0 15.0 0.25
21 0 0 6.6 -
22 0 0 13.4 -
23 0 0 3.8 -
24 0 0 SAND / GRAVEL -
25 0 0 8.6 -
26 0 0 12.7 -
27 0 0 5.7 -
28 0 0 3.3 -
29 0 0 7.5 -
30 0 0 9.0 0
31 0 0 10.2 -
32 0 0 5.6 -
33 0 0 4.4 -
34 0 0 6.5 -
35 0 0 4.7 -
36 0 0 12.7 -
37 0 0 9.0 -
38 0 0 6.3 -
39 0 0 5.1 -
40 0 0 5.6 0.25
41 0 0 4.4 -
42 0 0 9.2 -
43 0 0 SAND / GRAVEL -
44 0 0 12.7 -
45 0 0 2.6 -
46 0 0 9.8 -
47 0 0 7.1 -
48 0 0 6.2 -
49 0 0 4.4 -
50 0 0 6.2 0.75
51 0 0 11.1 -
52 0 0 10.0 -
53 0 0 6.0 -
54 0 0 12.5 -
55 0 0 5.3 -
56 0 0 9.3 -
57 0 0 8.4 -
58 0 0 4.9 -
59 0 0 13.8 -
60 0 0 11.2 0.25
61 0 0 0.5 -
62 0 0 6.6 -
63 0 0 9.6 -
64 0 0 7.9 -
65 0 0 12.6 -
66 0 0 4.4 -
67 0 0 13.5 -
68 0 0 9.2 -
69 0 0 17.1 -
70 0 0 5.6 0.25
71 0 0 11.7 -
72 0 0 9.2 -
73 0 0 10.4 -
74 0 0 7.8 -
75 0 0 10.6 -
76 0 0 5.6 -
77 0 0 10.8 -
78 0 0 6.1 -
79 0 0 13.2 -
80 0 0 6.7 0.5
81 0 0 3.5 -
82 0 0 8.5 -
83 0 0 4.5 -
84 0 0 2.7 -
85 0 0 8.2 -
86 0 0 5.6 -
87 0 0 10.6 -
88 0 0 7.0 -
89 0 0 13.4 -
90 0 0 13.9 0.25
91 0 0 10.0 -
92 0 0 5.7 -
93 0 0 12.0 -
94 0 0 2.4 -
95 0 0 8.0 -
96 0 0 4.3 -
97 0 0 9.1 -
98 0 0 7.6 -
99 0 0 10.1 -
100 0 0 7.1 0.25

Minimum 0 0 0.5 0
Maximum 0 0 17.1 0.75

Mean 0 0 7.9 0.33
Standard Dev. 0 0 3.4 0.21

Geometric mean - - 7.1 -
Median 0 0 7.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL19-1
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Table G.67: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 13.2 -
2 0 0 5.3 -
3 0 0 9.3 -
4 0 0 9.9 -
5 0 0 8.3 -
6 0 0 4.7 -
7 0 0 6.9 -
8 0 0 22.4 -
9 0 0 6.4 -

10 0 0 9.8 0
11 0 0 15.1 -
12 0 0 4.7 -
13 0 0 11.4 -
14 0 0 18.3 -
15 0 0 5.5 -
16 0 0 5.2 -
17 0 0 21.3 -
18 0 0 11.4 -
19 0 0 7.6 -
20 0 0 23.3 0.25
21 0 0 8.2 -
22 0 0 14.3 -
23 0 0 10.3 -
24 0 0 2.7 -
25 0 0 6.2 -
26 0 0 20.2 -
27 0 0 5.1 -
28 0 0 6.0 -
29 0 0 17.1 -
30 0 0 13.1 0.25
31 0 0 5.1 -
32 0 0 16.5 -
33 0 0 7.8 -
34 0 0 11.3 -
35 0 0 11.9 -
36 0 0 21.3 -
37 0 0 11.8 -
38 0 0 31.0 -
39 0 0 11.0 -
40 0 0 9.5 0
41 0 0 15.9 -
42 0 0 14.2 -
43 0 0 7.7 -
44 0 0 10.8 -
45 0 0 14.7 -
46 0 0 21.3 -
47 0 0 11.7 -
48 0 0 3.1 -
49 0 0 13.8 -
50 0 0 17.3 0
51 0 0 6.3 -
52 0 0 20.4 -
53 0 0 10.0 -
54 0 0 12.6 -
55 0 0 11.8 -
56 0 0 16.6 -
57 0 0 3.2 -
58 0 0 24.4 -
59 0 0 6.1 -
60 0 0 17.8 0.50
61 0 0 5.3 -
62 0 0 14.4 -
63 0 0 17.9 -
64 0 0 14.3 -
65 0 0 7.5 -
66 0 0 6.3 -
67 0 0 20.0 -
68 0 0 23.1 -
69 0 0 17.0 -
70 0 0 7.4 0.25
71 0 0 6.9 -
72 0 0 8.0 -
73 0 0 22.4 -
74 0 0 3.7 -
75 0 0 13.8 -
76 0 0 26.0 -
77 0 0 16.5 -
78 0 0 21.9 -
79 0 0 8.2 -
80 0 0 6.7 0
81 0 0 6.8 -
82 0 0 6.1 -
83 0 0 8.8 -
84 0 0 12.5 -
85 0 0 17.0 -
86 0 0 19.4 -
87 0 0 12.0 -
88 0 0 2.9 -
89 0 0 8.4 -
90 0 0 8.2 0.25
91 0 0 5.1 -
92 0 0 7.1 -
93 0 0 11.4 -
94 0 0 6.0 -
95 0 0 11.7 -
96 0 0 6.7 -
97 0 0 24.2 -
98 0 0 5.7 -
99 0 0 9.3 -
100 0 0 12.0 0.25

Minimum 0 0 2.7 0
Maximum 0 0 31.0 0.50

Mean 0 0 11.9 0.18
Standard Dev. 0 0 6.2 0.17

Geometric mean - - 10.3 -
Median 0 0 11.2 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL19-2
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Table G.67: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 13.2 -
2 0 0 20.0 -
3 0 0 4.6 -
4 0 0 8.2 -
5 0 0 8.0 -
6 0 0 13.1 -
7 0 0 29.3 -
8 0 0 13.6 -
9 0 0 8.8 -

10 0 0 7.6 0.75
11 0 0 7.1 -
12 0 0 10.1 -
13 0 0 17.0 -
14 0 0 3.7 -
15 0 0 12.5 -
16 0 0 6.2 -
17 0 0 18.8 -
18 0 0 13.0 -
19 0 0 8.0 -
20 0 0 5.6 0.25
21 0 0 20.2 -
22 0 0 14.0 -
23 0 0 6.2 -
24 0 0 6.3 -
25 0 0 11.0 -
26 0 0 7.7 -
27 0 0 16.1 -
28 0 0 18.4 -
29 0 0 7.9 -
30 0 0 7.9 0.75
31 0 0 10.6 -
32 0 0 5.0 -
33 0 0 11.9 -
34 0 0 7.6 -
35 0 0 7.6 -
36 0 0 5.4 -
37 0 0 4.9 -
38 0 0 5.9 -
39 0 0 6.0 -
40 0 0 8.0 0
41 0 0 17.2 -
42 0 0 13.1 -
43 0 0 8.0 -
44 0 0 10.6 -
45 0 0 16.0 -
46 0 0 12.9 -
47 0 0 5.4 -
48 0 0 7.3 -
49 0 0 8.1 -
50 0 0 14.0 0.25
51 0 0 12.0 -
52 0 0 8.4 -
53 0 0 8.7 -
54 0 0 11.3 -
55 0 0 9.0 -
56 0 0 10.3 -
57 0 0 16.6 -
58 0 0 12.5 -
59 0 0 13.3 -
60 0 0 6.4 0
61 0 0 8.1 -
62 0 0 10.1 -
63 0 0 16.4 -
64 0 0 9.9 -
65 0 0 4.6 -
66 0 0 7.4 -
67 0 0 8.1 -
68 0 0 10.4 -
69 0 0 3.3 -
70 0 0 13.0 0.50
71 0 0 5.0 -
72 0 0 10.7 -
73 0 0 11.2 -
74 0 0 9.4 -
75 0 0 7.5 -
76 0 0 12.1 -
77 0 0 9.0 -
78 0 0 4.4 -
79 0 0 5.0 -
80 0 0 6.0 0
81 0 0 7.0 -
82 0 0 5.6 -
83 0 0 12.8 -
84 0 0 24.9 -
85 0 0 16.2 -
86 0 0 4.9 -
87 0 0 17.0 -
88 0 0 7.2 -
89 0 0 6.8 -
90 0 0 4.6 0
91 0 0 4.7 -
92 0 0 10.2 -
93 0 0 13.4 -
94 0 0 3.8 -
95 0 0 9.4 -
96 0 0 14.0 -
97 0 0 2.6 -
98 0 0 8.0 -
99 0 0 7.6 -
100 0 0 7.2 0

Minimum 0 0 2.6 0
Maximum 0 0 29.3 0.75

Mean 0 0 10.0 0.25
Standard Dev. 0 0 4.8 0.31

Geometric mean - - 9.0 -
Median 0 0 8.6 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL19-3
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Table G.67: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.9 -
2 0 0 10.2 -
3 0 0 14.0 -
4 0 0 24.4 -
5 0 0 25.5 -
6 0 0 14.6 -
7 0 0 16.9 -
8 0 0 17.4 -
9 0 0 11.6 -

10 0 0 38.0 0.25
11 0 0 12.7 -
12 0 0 10.7 -
13 0 0 12.3 -
14 0 0 29.6 -
15 0 0 16.2 -
16 0 0 3.9 -
17 0 0 54.5 -
18 0 0 27.9 -
19 0 0 6.6 -
20 0 0 13.4 0
21 0 0 11.8 -
22 0 0 16.7 -
23 0 0 9.1 -
24 0 0 8.0 -
25 0 0 6.5 -
26 0 0 24.9 -
27 0 0 7.4 -
28 0 0 5.3 -
29 0 0 7.6 -
30 0 0 12.3 0
31 0 0 35.0 -
32 0 0 10.6 -
33 0 0 7.1 -
34 0 0 12.8 -
35 0 0 13.6 -
36 0 0 15.1 -
37 0 0 13.4 -
38 0 0 11.4 -
39 0 0 12.2 -
40 0 0 13.4 0
41 0 0 18.2 -
42 0 0 7.8 -
43 0 0 40.0 -
44 0 0 8.4 -
45 0 0 14.4 -
46 0 0 7.4 -
47 0 0 25.1 -
48 0 0 9.1 -
49 0 0 9.8 -
50 0 0 - -
51 0 0 4.4 -
52 0 0 16.3 0.25
53 0 0 7.9 -
54 0 0 11.6 -
55 0 0 11.9 -
56 0 0 28.0 -
57 0 0 9.3 -
58 0 0 24.2 -
59 0 0 33.0 -
60 0 0 46.0 0.25
61 0 0 9.1 -
62 0 0 32.0 -
63 0 0 21.2 -
64 0 0 23.4 -
65 0 0 14.4 -
66 0 0 44.5 -
67 0 0 7.1 -
68 0 0 9.7 -
69 0 0 11.3 -
70 0 0 11.0 0.75
71 0 0 11.7 -
72 0 0 16.9 -
73 0 0 8.8 -
74 0 0 20.0 -
75 0 0 11.9 -
76 0 0 21.0 -
77 0 0 12.6 -
78 0 0 6.1 -
79 0 0 15.5 -
80 0 0 9.3 -
81 0 0 22.4 -
82 0 0 9.2 -
83 0 0 14.1 -
84 0 0 13.4 -
85 0 0 5.5 -
86 0 0 4.2 -
87 0 0 13.0 -
88 0 0 12.2 -
89 0 0 14.0 -
90 0 0 10.3 0.75
91 0 0 13.0 -
92 0 0 41.0 -
93 0 0 9.2 -
94 0 0 14.8 -
95 0 0 7.1 -
96 0 0 14.6 -
97 0 0 28.0 -
98 0 0 13.6 -
99 0 0 8.9 -
100 0 0 16.7 0.50

Minimum 0 0 3.9 0
Maximum 0 0 54.5 0.75

Mean 0 0 15.7 0.31
Standard Dev. 0 0 9.9 0.30

Geometric mean - - 13.4 -
Median 0 0 12.8 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL19-4
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Table G.67: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 13.1 -
2 0 0 22.1 -
3 0 0 14.9 -
4 0 0 12.0 -
5 0 0 21.3 -
6 0 0 7.5 -
7 0 0 20.5 -
8 0 0 16.6 -
9 0 0 12.1 -

10 0 0 9.0 0
11 0 0 6.7 -
12 0 0 36.2 -
13 0 0 21.6 -
14 0 0 11.1 -
15 0 0 14.7 -
16 0 0 11.9 -
17 0 0 19.2 -
18 0 0 11.0 -
19 0 0 42.1 -
20 0 0 27.2 0.25
21 0 0 16.5 -
22 0 0 6.0 -
23 0 0 13.7 -
24 0 0 17.3 -
25 0 0 20.3 -
26 0 0 18.1 -
27 0 0 8.0 -
28 0 0 23.6 -
29 0 0 13.0 -
30 0 0 25.9 0
31 0 0 11.2 -
32 0 0 9.4 -
33 0 0 13.1 -
34 0 0 8.4 -
35 0 0 21.6 -
36 0 0 20.0 -
37 0 0 8.6 -
38 0 0 10.8 -
39 0 0 8.0 -
40 0 0 7.0 0
41 0 0 4.2 -
42 0 0 20.5 -
43 0 0 19.0 -
44 0 0 9.9 -
45 0 0 29.6 -
46 0 0 23.2 -
47 0 0 22.0 -
48 0 0 7.7 -
49 0 0 27.0 -
50 0 0 8.0 0.00
51 0 0 9.2 -
52 0 0 13.4 -
53 0 0 12.5 -
54 0 0 13.5 -
55 0 0 28.1 -
56 0 0 6.7 -
57 0 0 20.6 -
58 0 0 14.1 -
59 0 0 19.0 -
60 0 0 11.8 0.25
61 0 0 11.4 -
62 0 0 10.4 -
63 0 0 11.1 -
64 0 0 6.9 -
65 0 0 5.7 -
66 0 0 12.3 -
67 0 0 20.2 -
68 0 0 10.0 -
69 0 0 22.2 -
70 0 0 8.6 -
71 0 0 30.1 0.25
72 0 0 26.5 -
73 0 0 20.4 -
74 0 0 5.8 -
75 0 0 20.0 -
76 0 0 8.3 -
77 0 0 10.2 -
78 0 0 12.4 -
79 0 0 12.5 -
80 0 0 26.0 0.50
81 0 0 13.2 -
82 0 0 5.6 -
83 0 0 15.3 -
84 0 0 10.1 -
85 0 0 16.9 -
86 0 0 21.5 -
87 0 0 10.6 -
88 0 0 15.6 -
89 0 0 12.9 -
90 0 0 8.5 -
91 0 0 15.0 -
92 0 0 9.1 0.50
93 0 0 18.8 -
94 0 0 16.6 -
95 0 0 18.0 -
96 0 0 4.7 -
97 0 0 27.3 -
98 0 0 20.8 -
99 0 0 9.8 -
100 0 0 12.4 0.50

Minimum 0 0 4.2 0
Maximum 0 0 42.1 0.50

Mean 0 0 15.3 0.23
Standard Dev. 0 0 7.3 0.22

Geometric mean - - 13.7 -
Median 0 0 13.2 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_EL19-5
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Table G.68: Pebble Count and Calcite Index, RG_ELDFE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 14.5 0.5
2 0 0 7.0 0.25
3 0 0 4.0 0
4 0 0 8.0 0.25
5 0 0 15.0 0.25
6 0 0 5.5 0.25
7 0 0 6.0 0
8 0 0 6.0 0
9 0 0 5.0 0

10 0 0 9.0 0
11 0 1 12.0 0.5
12 0 0 9.0 -
13 0 0 12.0 -
14 0 0 10.0 -
15 0 0 14.0 -
16 0 0 12.0 -
17 0 0 10.0 -
18 0 0 13.0 -
19 0 0 10.0 -
20 0 0 10.0 0
21 0 0 9.0 -
22 0 0 15.0 -
23 0 0 9.0 -
24 0 0 7.0 -
25 0 0 10.0 -
26 0 0 8.5 -
27 0 0 11.0 -
28 0 0 11.5 -
29 0 0 9.5 -
30 0 0 11.0 0
31 0 0 8.0 -
32 0 0 12.5 -
33 0 0 8.5 -
34 0 0 5.0 -
35 0 0 8.5 -
36 0 0 9.0 -
37 0 0 9.5 -
38 0 0 8.0 -
39 0 0 8.0 -
40 0 0 7.0 0.50
41 0 0 7.0 -
42 0 0 6.5 -
43 0 0 11.0 -
44 0 0 7.0 -
45 0 0 12.5 -
46 0 0 10.5 -
47 0 0 4.5 -
48 0 0 10.0 -
49 0 0 6.0 -
50 0 0 9.0 0.50
51 0 0 13.0 -
52 0 0 16.0 -
53 0 0 13.5 -
54 0 0 17.5 -
55 0 0 8.5 -
56 0 0 9.5 -
57 0 0 9.2 -
58 0 0 9.5 -
59 0 0 6.5 -
60 0 0 12.5 0
61 0 0 8.0 -
62 0 0 10.0 -
63 0 0 9.5 -
64 0 0 8.5 -
65 0 0 10.0 -
66 0 0 7.5 -
67 0 0 4.0 -
68 0 0 14.5 -
69 0 0 10.0 -
70 0 0 12.5 0
71 0 0 8.0 -
72 0 0 10.5 -
73 0 0 8.5 -
74 0 0 8.0 -
75 0 0 11.5 -
76 0 0 7.7 -
77 0 0 6.5 -
78 0 0 10.0 -
79 0 0 12.5 -
80 0 0 10.0 0.50
81 0 1 10.5 -
82 0 1 7.0 -
83 0 0 12.0 -
84 0 0 4.0 -
85 0 0 11.0 -
86 0 0 7.0 -
87 0 0 12.0 -
88 0 1 8.5 -
89 0 0 8.5 -
90 0 0 9.5 0.25
91 0 0 10.0 -
92 0 0 9.5 -
93 0 1 7.5 -
94 0 0 6.5 -
95 0 0 8.0 -
96 0 1 12.5 -
97 0 0 14.5 -
98 0 0 12.0 -
99 0 1 7.5 -
100 0 1 10.5 0.75

Minimum 0 0 4.0 0
Maximum 0 1.0 17.5 0.75

Mean 0 0.08 9.5 0.23
Standard Dev. 0 0.27 2.8 0.24

Geometric mean - - 9.1 -
Median 0 0 9.5 0.25

Calcite Index - -

Note: "-" no data.

RG_ELDFE
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Table G.69: Pebble Count and Calcite Index, RG_ELEKO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.0 -
2 0 0 3.0 -
3 0 0 4.0 -
4 0 0 2.0 -
5 0 0 3.0 -
6 0 0 4.5 -
7 0 0 2.5 -
8 0 0 8.0 -
9 0 0 4.0 -

10 0 0 4.5 0
11 0 0 3.5 -
12 0 0 5.0 -
13 0 0 2.5 -
14 0 0 5.0 -
15 0 0 4.0 -
16 0 0 3.5 -
17 0 0 5.0 -
18 0 0 4.0 -
19 0 0 7.0 -
20 0 0 4.0 0
21 0 0 4.5 -
22 0 0 4.0 -
23 0 0 3.5 -
24 0 0 3.0 -
25 0 0 2.0 -
26 0 0 1.5 -
27 0 0 6.5 -
28 0 0 5.5 -
29 0 0 9.0 -
30 0 0 6.0 0
31 0 0 9.0 -
32 0 0 5.0 -
33 0 0 6.0 -
34 0 0 5.0 -
35 0 0 4.0 -
36 0 0 3.5 -
37 0 0 5.0 -
38 0 0 3.0 -
39 0 0 7.0 -
40 0 0 6.5 0.25
41 0 0 2.5 -
42 0 0 3.5 -
43 0 0 12.0 -
44 0 0 7.0 -
45 0 0 9.0 -
46 0 0 7.0 -
47 0 0 10.0 -
48 0 0 2.5 -
49 0 0 6.5 -
50 0 0 5.5 0.50
51 0 0 6.0 -
52 0 0 6.0 -
53 0 0 3.5 -
54 0 0 5.0 -
55 0 0 5.0 -
56 0 0 3.0 -
57 0 0 4.0 -
58 0 0 4.0 -
59 0 0 5.0 -
60 0 0 3.5 0
61 0 0 5.0 -
62 0 0 3.5 -
63 0 0 5.5 -
64 0 0 4.5 -
65 0 0 3.5 -
66 0 0 2.0 -
67 0 0 11.0 -
68 0 0 6.5 -
69 0 0 7.0 -
70 0 0 5.5 0.50
71 0 0 5.0 -
72 0 0 4.0 -
73 0 0 2.5 -
74 0 0 5.5 -
75 0 0 3.5 -
76 0 0 12.5 -
77 0 0 3.5 -
78 0 0 3.0 -
79 0 0 7.0 -
80 0 0 5.0 0
81 0 0 4.0 -
82 0 0 5.5 -
83 0 0 3.0 -
84 0 0 3.0 -
85 0 0 5.5 -
86 0 0 3.5 -
87 0 0 4.0 -
88 0 0 6.0 -
89 0 0 5.0 -
90 0 0 9.0 0.25
91 0 0 10.0 -
92 0 0 7.0 -
93 0 0 3.5 -
94 0 0 5.0 -
95 0 0 6.5 -
96 0 0 4.5 -
97 0 0 3.5 -
98 0 0 4.5 -
99 0 0 4.5 -
100 0 0 3.0 0.50

Minimum 0 0 1.5 0
Maximum 0 0 12.5 0.50

Mean 0 0 5.0 0.20
Standard Dev. 0 0 2.2 0.23

Geometric mean - - 4.6 -
Median 0 0 4.5 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ELEKO-1
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Table G.69: Pebble Count and Calcite Index, RG_ELEKO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.5 -
2 0 0 6.0 -
3 0 0 7.0 -
4 0 0 3.0 -
5 0 0 4.5 -
6 0 0 6.5 -
7 0 0 11.0 -
8 0 0 2.5 -
9 0 0 6.0 -

10 0 0 8.0 0.50
11 0 0 4.0 -
12 0 0 10.0 -
13 0 0 3.5 -
14 0 0 4.5 -
15 0 0 5.5 -
16 0 0 6.5 -
17 0 0 11.0 -
18 0 0 8.0 -
19 0 0 4.0 -
20 0 0 9.0 0.25
21 0 0 6.5 -
22 0 0 2.5 -
23 0 0 5.0 -
24 0 0 8.0 -
25 0 0 3.5 -
26 0 0 5.5 -
27 0 0 5.0 -
28 0 0 7.0 -
29 0 0 8.0 -
30 0 0 6.5 0
31 0 0 4.0 -
32 0 0 6.5 -
33 0 0 10.0 -
34 0 0 6.5 -
35 0 0 9.0 -
36 0 0 9.0 -
37 0 0 8.0 -
38 0 0 9.5 -
39 0 0 2.0 -
40 0 0 8.0 0.25
41 0 0 4.5 -
42 0 0 8.0 -
43 0 0 4.5 -
44 0 0 6.0 -
45 0 0 6.0 -
46 0 0 7.0 -
47 0 0 5.0 -
48 0 0 4.0 -
49 0 0 8.0 -
50 0 0 9.0 0.50
51 0 0 3.0 -
52 0 0 5.5 -
53 0 0 10.5 -
54 0 0 6.0 -
55 0 0 2.0 -
56 0 0 2.5 -
57 0 0 6.5 -
58 0 0 7.0 -
59 0 0 6.0 -
60 0 0 3.0 0.25
61 0 0 7.0 -
62 0 0 4.5 -
63 0 0 2.0 -
64 0 0 4.0 -
65 0 0 2.5 -
66 0 0 4.0 -
67 0 0 4.5 -
68 0 0 11.5 -
69 0 0 7.0 -
70 0 0 5.5 0
71 0 0 5.0 -
72 0 0 4.5 -
73 0 0 6.5 -
74 0 0 2.5 -
75 0 0 4.0 -
76 0 0 5.0 -
77 0 0 7.0 -
78 0 0 3.0 -
79 0 0 6.0 -
80 0 0 7.0 0
81 0 0 6.0 -
82 0 0 5.0 -
83 0 0 2.0 -
84 0 0 4.0 -
85 0 0 5.5 -
86 0 0 5.0 -
87 0 0 5.0 -
88 0 0 10.0 -
89 0 0 5.0 -
90 0 0 4.5 0.25
91 0 0 8.5 -
92 0 0 3.0 -
93 0 0 7.0 -
94 0 0 4.5 -
95 0 0 4.0 -
96 0 0 5.0 -
97 0 0 9.0 -
98 0 0 9.0 -
99 0 0 12.0 -
100 0 0 3.0 0.50

Minimum 0 0 2.0 0
Maximum 0 0 12.0 0.50

Mean 0 0 5.9 0.25
Standard Dev. 0 0 2.4 0.20

Geometric mean - - 5.4 -
Median 0 0 5.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.69: Pebble Count and Calcite Index, RG_ELEKO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.0 -
2 0 0 7.0 -
3 0 0 9.0 -
4 0 0 2.5 -
5 0 0 10.5 -
6 0 0 5.0 -
7 0 0 4.0 -
8 0 0 7.5 -
9 0 0 4.0 -

10 0 0 2.0 0.50
11 0 0 10.0 -
12 0 0 9.0 -
13 0 0 7.0 -
14 0 0 4.0 -
15 0 0 8.5 -
16 0 0 8.0 -
17 0 0 11.0 -
18 0 0 5.0 -
19 0 0 6.0 -
20 0 0 12.0 0.75
21 0 0 7.0 -
22 0 0 5.0 -
23 0 0 9.0 -
24 0 0 7.0 -
25 0 0 7.5 -
26 0 0 5.0 -
27 0 0 4.5 -
28 0 0 4.0 -
29 0 0 5.5 -
30 0 0 7.5 0.25
31 0 0 5.5 -
32 0 0 5.0 -
33 0 0 7.0 -
34 0 0 5.0 -
35 0 0 5.0 -
36 0 0 6.0 -
37 0 0 5.0 -
38 0 0 8.0 -
39 0 0 5.0 -
40 0 0 7.0 0
41 0 0 7.0 -
42 0 0 3.5 -
43 0 0 9.0 -
44 0 0 6.0 -
45 0 0 6.0 -
46 0 0 8.5 -
47 0 0 5.0 -
48 0 0 6.5 -
49 0 0 5.0 -
50 0 0 3.0 0.50
51 0 0 5.5 -
52 0 0 6.0 -
53 0 0 7.5 -
54 0 0 2.0 -
55 0 0 7.0 -
56 0 0 9.5 -
57 0 0 5.0 -
58 0 0 5.5 -
59 0 0 5.0 -
60 0 0 4.0 0
61 0 0 7.0 -
62 0 0 10.0 -
63 0 0 5.5 -
64 0 0 11.0 -
65 0 0 9.0 -
66 0 0 10.0 -
67 0 0 7.0 -
68 0 0 5.0 -
69 0 0 10.0 -
70 0 0 5.0 0
71 0 0 10.0 -
72 0 0 8.0 -
73 0 0 7.5 -
74 0 0 7.0 -
75 0 0 8.0 -
76 0 0 7.0 -
77 0 0 3.5 -
78 0 0 10.0 -
79 0 0 5.0 -
80 0 0 11.0 0
81 0 0 8.0 -
82 0 0 1.5 -
83 0 0 3.0 -
84 0 0 7.0 -
85 0 0 12.0 -
86 0 0 9.0 -
87 0 0 6.0 -
88 0 0 6.0 -
89 0 0 5.0 -
90 0 0 7.0 0
91 0 0 8.5 -
92 0 0 6.0 -
93 0 0 6.0 -
94 0 0 8.0 -
95 0 0 9.5 -
96 0 0 13.0 -
97 0 0 5.0 -
98 0 0 4.0 -
99 0 0 7.0 -
100 0 0 3.5 0

Minimum 0 0 1.5 0
Maximum 0 0 13.0 0.75

Mean 0 0 6.6 0.20
Standard Dev. 0 0 2.4 0.28

Geometric mean - - 6.2 -
Median 0 0 6.8 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.69: Pebble Count and Calcite Index, RG_ELEKO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.5 -
2 0 0 8.0 -
3 0 0 5.0 -
4 0 0 8.0 -
5 0 0 7.0 -
6 0 0 12.0 -
7 0 0 8.0 -
8 0 0 17.0 -
9 0 0 11.0 -

10 0 0 5.5 0
11 0 0 11.0 -
12 0 0 13.0 -
13 0 0 7.5 -
14 0 0 11.0 -
15 0 0 4.0 -
16 0 0 6.0 -
17 0 0 7.0 -
18 0 0 7.0 -
19 0 0 6.0 -
20 0 0 8.0 0.25
21 0 0 12.0 -
22 0 0 10.0 -
23 0 0 9.0 -
24 0 0 8.0 -
25 0 0 13.0 -
26 0 0 7.0 -
27 0 0 6.0 -
28 0 0 8.0 -
29 0 0 6.0 -
30 0 0 6.5 0
31 0 0 6.5 -
32 0 0 9.0 -
33 0 0 16.0 -
34 0 0 4.0 -
35 0 0 6.5 -
36 0 0 8.0 -
37 0 0 8.0 -
38 0 0 8.0 -
39 0 0 10.0 -
40 0 0 9.5 0
41 0 0 7.0 -
42 0 0 8.0 -
43 0 0 7.5 -
44 0 0 7.5 -
45 0 0 12.0 -
46 0 0 9.5 -
47 0 0 7.5 -
48 0 0 12.0 -
49 0 0 24.0 -
50 0 0 8.5 0
51 0 0 7.0 -
52 0 0 2.5 -
53 0 0 9.0 -
54 0 0 14.0 -
55 0 0 19.0 -
56 0 0 8.0 -
57 0 0 9.5 -
58 0 0 13.0 -
59 0 0 13.0 -
60 0 0 5.5 0.50
61 0 0 9.0 -
62 0 0 4.0 -
63 0 0 8.5 -
64 0 0 4.5 -
65 0 0 5.5 -
66 0 0 5.5 -
67 0 0 7.0 -
68 0 0 11.0 -
69 0 0 10.0 -
70 0 0 4.5 0
71 0 0 17.0 -
72 0 0 8.0 -
73 0 0 4.5 -
74 0 0 8.5 -
75 0 0 16.0 -
76 0 0 4.0 -
77 0 0 5.5 -
78 0 0 10.0 -
79 0 0 11.0 -
80 0 0 8.5 0.25
81 0 0 5.5 -
82 0 0 12.0 -
83 0 0 17.0 -
84 0 0 12.0 -
85 0 0 13.0 -
86 0 0 11.0 -
87 0 0 4.5 -
88 0 0 12.0 -
89 0 0 8.0 -
90 0 0 8.0 0
91 0 0 9.5 -
92 0 0 5.0 -
93 0 0 11.0 -
94 0 0 4.5 -
95 0 0 6.5 -
96 0 0 10.5 -
97 0 0 14.0 -
98 0 0 12.0 -
99 0 0 9.0 -
100 0 0 13.5 0.50

Minimum 0 0 2.5 0
Maximum 0 0 24.0 0.50

Mean 0 0 9.0 0.15
Standard Dev. 0 0 3.7 0.21

Geometric mean - - 8.4 -
Median 0 0 8.0 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.69: Pebble Count and Calcite Index, RG_ELEKO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.0 -
2 0 0 3.5 -
3 0 0 5.5 -
4 0 0 7.0 -
5 0 0 1.5 -
6 0 0 6.0 -
7 0 0 7.0 -
8 0 0 7.0 -
9 0 0 3.0 -

10 0 0 7.0 0
11 0 0 6.5 -
12 0 0 7.5 -
13 0 0 8.5 -
14 0 0 9.5 -
15 0 0 8.0 -
16 0 0 9.0 -
17 0 0 7.0 -
18 0 0 5.5 -
19 0 0 5.5 -
20 0 0 7.5 0.50
21 0 0 7.0 -
22 0 0 9.5 -
23 0 0 4.0 -
24 0 0 10.0 -
25 0 0 4.5 -
26 0 0 6.5 -
27 0 0 7.0 -
28 0 0 5.0 -
29 0 0 6.0 -
30 0 0 5.5 0.25
31 0 0 6.0 -
32 0 0 5.0 -
33 0 0 6.0 -
34 0 0 7.0 -
35 0 0 8.0 -
36 0 0 10.0 -
37 0 0 6.5 -
38 0 0 6.0 -
39 0 0 6.0 -
40 0 0 6.0 0.25
41 0 0 10.0 -
42 0 0 7.5 -
43 0 0 8.0 -
44 0 0 8.5 -
45 0 0 7.0 -
46 0 0 7.0 -
47 0 0 7.5 -
48 0 0 7.5 -
49 0 0 13.0 -
50 0 0 6.5 0
51 0 0 5.0 -
52 0 0 10.0 -
53 0 0 6.0 -
54 0 0 6.5 -
55 0 0 5.5 -
56 0 0 9.0 -
57 0 0 11.0 -
58 0 0 12.0 -
59 0 0 5.5 -
60 0 0 13.0 0.25
61 0 0 6.0 -
62 0 0 12.0 -
63 0 0 8.0 -
64 0 0 10.0 -
65 0 0 6.0 -
66 0 0 6.0 -
67 0 0 9.0 -
68 0 0 7.0 -
69 0 0 7.0 -
70 0 0 4.0 0
71 0 0 10.0 -
72 0 0 7.0 -
73 0 0 7.0 -
74 0 0 10.0 -
75 0 0 4.5 -
76 0 0 11.0 -
77 0 0 8.0 -
78 0 0 7.0 -
79 0 0 6.0 -
80 0 0 10.0 0
81 0 0 8.0 -
82 0 0 9.0 -
83 0 0 8.0 -
84 0 0 5.0 -
85 0 0 8.0 -
86 0 0 8.0 -
87 0 0 4.0 -
88 0 0 10.0 -
89 0 0 8.5 -
90 0 0 7.0 -
91 0 0 11.0 -
92 0 0 9.0 -
93 0 0 5.5 -
94 0 0 9.5 -
95 0 0 5.5 -
96 0 0 3.0 -
97 0 0 6.5 -
98 0 0 10.0 -
99 0 0 7.0 -
100 0 0 6.0 0

Minimum 0 0 1.5 0
Maximum 0 0 13.0 0.50

Mean 0 0 7.3 0.14
Standard Dev. 0 0 2.2 0.18

Geometric mean - - 6.9 -
Median 0 0 7.0 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.70: Pebble Count and Calcite Index, RG_ELH93, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.0 -
2 0 0 9.0 -
3 0 0 Sand -
4 0 0 3.0 -
5 0 0 8.0 -
6 0 0 4.5 -
7 0 0 2.5 -
8 0 0 4.0 -
9 0 0 5.0 -

10 0 0 4.5 0
11 0 0 5.0 -
12 0 0 6.5 -
13 0 0 10.0 -
14 0 0 16.0 -
15 0 0 4.0 -
16 0 0 4.5 -
17 0 0 3.5 -
18 0 0 15.0 -
19 0 0 11.0 -
20 0 0 10.0 0.25
21 0 0 3.0 -
22 0 0 8.0 -
23 0 0 9.0 -
24 0 0 2.0 -
25 0 0 2.5 -
26 0 0 7.0 -
27 0 0 3.5 -
28 0 0 2.0 -
29 0 0 4.0 -
30 0 0 13.0 0
31 0 0 16.0 -
32 0 0 8.0 -
33 0 0 11.0 -
34 0 0 2.5 -
35 0 0 10.0 -
36 0 0 9.0 -
37 0 0 5.0 -
38 0 0 9.0 -
39 0 0 5.0 -
40 0 0 3.0 0
41 0 0 4.0 -
42 0 0 6.0 -
43 0 0 1.5 -
44 0 0 3.5 -
45 0 0 2.5 -
46 0 0 3.0 -
47 0 0 5.0 -
48 0 0 3.0 -
49 0 0 3.0 -
50 0 0 10.0 0
51 0 0 5.0 -
52 0 0 4.5 -
53 0 0 11.0 -
54 0 0 3.5 -
55 0 0 2.5 -
56 0 0 8.0 -
57 0 0 16.0 -
58 0 0 11.0 -
59 0 0 4.5 -
60 0 0 5.0 0.50
61 0 0 4.0 -
62 0 0 5.0 -
63 0 0 5.0 -
64 0 0 8.0 -
65 0 0 5.0 -
66 0 0 3.5 -
67 0 0 8.5 -
68 0 0 4.5 -
69 0 0 8.0 -
70 0 0 3.5 0.50
71 0 0 11.5 -
72 0 0 5.0 -
73 0 0 10.0 -
74 0 0 7.5 -
75 0 0 6.0 -
76 0 0 5.0 -
77 0 0 4.5 -
78 0 0 4.5 -
79 0 0 4.0 -
80 0 0 5.0 0
81 0 0 4.0 -
82 0 0 4.0 -
83 0 0 10.5 -
84 0 0 21.5 -
85 0 0 12.0 -
86 0 0 8.0 -
87 0 0 6.5 -
88 0 0 3.5 -
89 0 0 4.0 -
90 0 0 9.5 0
91 0 0 3.0 -
92 0 0 5.0 -
93 0 0 3.0 -
94 0 0 2.5 -
95 0 0 9.0 -
96 0 0 4.5 -
97 0 0 4.5 -
98 0 0 4.0 -
99 0 0 8.0 -
100 0 0 2.5 0

Minimum 0 0 1.5 0
Maximum 0 0 21.5 0.50

Mean 0 0 6.4 0.13
Standard Dev. 0 0 3.8 0.21

Geometric mean - - 5.5 -
Median 0 0 5.0 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.70: Pebble Count and Calcite Index, RG_ELH93, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.0 -
2 0 0 2.5 -
3 0 0 4.5 -
4 0 0 12.0 -
5 0 0 7.5 -
6 0 0 9.0 -
7 0 0 8.0 -
8 0 0 3.0 -
9 0 0 6.0 -

10 0 0 Sand 1.0
11 0 0 8.0 -
12 0 0 6.0 -
13 0 0 11.0 -
14 0 0 6.0 -
15 0 0 11.5 -
16 0 0 4.0 -
17 0 0 7.5 -
18 0 0 4.5 -
19 0 0 13.0 -
20 0 0 5.5 0
21 0 0 4.0 -
22 0 0 2.0 -
23 0 0 8.5 -
24 0 0 3.0 -
25 0 0 8.0 -
26 0 0 15.0 -
27 0 0 7.0 -
28 0 0 15.0 -
29 0 0 4.0 -
30 0 0 11.0 0
31 0 0 13.0 -
32 0 0 5.0 -
33 0 0 4.5 -
34 0 0 6.0 -
35 0 0 5.0 -
36 0 0 4.5 -
37 0 0 9.0 -
38 0 0 11.0 -
39 0 0 9.5 -
40 0 0 12.0 0.50
41 0 0 7.0 -
42 0 0 11.0 -
43 0 0 8.5 -
44 0 0 5.0 -
45 0 0 2.0 -
46 0 0 8.0 -
47 0 0 4.5 -
48 0 0 11.0 -
49 0 0 11.0 -
50 0 0 6.5 0
51 0 0 4.5 -
52 0 0 5.0 -
53 0 0 7.5 -
54 0 0 6.5 -
55 0 0 7.5 -
56 0 0 6.0 -
57 0 0 7.5 -
58 0 0 9.5 -
59 0 0 8.0 -
60 0 0 12.0 0
61 0 0 8.5 -
62 0 0 8.0 -
63 0 0 13.0 -
64 0 0 13.0 -
65 0 0 8.5 -
66 0 0 4.0 -
67 0 0 4.5 -
68 0 0 7.5 -
69 0 0 9.5 -
70 0 0 8.5 0
71 0 0 6.5 -
72 0 0 7.5 -
73 0 0 5.0 -
74 0 0 9.0 -
75 0 0 5.0 -
76 0 0 8.5 -
77 0 0 9.0 -
78 0 0 16.0 -
79 0 0 10.0 -
80 0 0 2.0 0
81 0 0 12.0 -
82 0 0 8.5 -
83 0 0 2.0 -
84 0 0 7.0 -
85 0 0 4.5 -
86 0 0 7.0 -
87 0 0 2.5 -
88 0 0 5.0 -
89 0 0 3.0 -
90 0 0 6.5 0.25
91 0 0 9.5 -
92 0 0 8.0 -
93 0 0 8.0 -
94 0 0 6.5 -
95 0 0 7.0 -
96 0 0 11.0 -
97 0 0 7.5 -
98 0 0 5.0 -
99 0 0 8.0 -
100 0 0 9.0 0.50

Minimum 0 0 2.0 0
Maximum 0 0 16.0 1.0

Mean 0 0 7.5 0.23
Standard Dev. 0 0 3.1 0.34

Geometric mean - - 6.8 -
Median 0 0 7.5 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.70: Pebble Count and Calcite Index, RG_ELH93, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 14.0 -
2 0 0 5.5 -
3 0 0 12.0 -
4 0 0 6.0 -
5 0 0 7.0 -
6 0 0 8.0 -
7 0 0 10.0 -
8 0 0 24.0 -
9 0 0 7.0 -

10 0 0 7.5 0.25
11 0 0 19.0 -
12 0 0 25.0 -
13 0 0 5.0 -
14 0 0 18.0 -
15 0 0 7.0 -
16 0 0 2.0 -
17 0 0 21.0 -
18 0 0 10.0 -
19 0 0 8.0 -
20 0 0 3.0 0.25
21 0 0 3.5 -
22 0 0 13.0 -
23 0 0 25.0 -
24 0 0 13.0 -
25 0 0 12.0 -
26 0 0 9.0 -
27 0 0 11.0 -
28 0 0 14.0 -
29 0 0 11.5 -
30 0 0 10.0 0.25
31 0 0 9.0 -
32 0 0 11.0 -
33 0 0 10.0 -
34 0 0 10.0 -
35 0 0 17.0 -
36 0 0 8.5 -
37 0 0 11.0 -
38 0 0 12.0 -
39 0 0 4.0 -
40 0 0 9.0 0.50
41 0 0 9.0 -
42 0 0 12.0 -
43 0 0 16.0 -
44 0 0 8.0 -
45 0 0 4.0 -
46 0 0 5.0 -
47 0 0 5.0 -
48 0 0 10.0 -
49 0 0 4.0 -
50 0 0 9.0 0
51 0 0 13.0 -
52 0 0 6.0 -
53 0 0 11.0 -
54 0 0 11.0 -
55 0 0 6.0 -
56 0 0 11.0 -
57 0 0 4.0 -
58 0 0 6.0 -
59 0 0 16.0 -
60 0 0 7.0 0
61 0 0 13.0 -
62 0 0 10.0 -
63 0 0 20.0 -
64 0 0 11.5 -
65 0 0 8.0 -
66 0 0 7.5 -
67 0 0 11.0 -
68 0 0 7.0 -
69 0 0 9.0 -
70 0 0 18.0 0.50
71 0 0 14.5 -
72 0 0 9.0 -
73 0 0 1.5 -
74 0 0 7.5 -
75 0 0 7.0 -
76 0 0 9.0 -
77 0 0 3.5 -
78 0 0 12.5 -
79 0 0 9.5 -
80 0 0 16.0 0.75
81 0 0 6.5 -
82 0 0 10.5 -
83 0 0 29.0 -
84 0 0 7.5 -
85 0 0 9.0 -
86 0 0 11.0 -
87 0 0 8.5 -
88 0 0 21.0 -
89 0 0 14.0 -
90 0 0 4.5 0.50
91 0 0 7.0 -
92 0 0 9.0 -
93 0 0 9.0 -
94 0 0 26.0 -
95 0 0 5.0 -
96 0 0 9.5 -
97 0 0 8.5 -
98 0 0 10.0 -
99 0 0 18.0 -
100 0 0 5.0 0.50

Minimum 0 0 1.5 0
Maximum 0 0 29.0 0.75

Mean 0 0 10.5 0.35
Standard Dev. 0 0 5.4 0.24

Geometric mean - - 9.2 -
Median 0 0 9.3 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.71: Pebble Count and Calcite Index, RG_ELUEL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.5 -
2 0 0 4.5 -
3 0 0 4.8 -
4 0 0 5.4 -
5 0 0 4.7 -
6 0 0 5.8 -
7 0 0 8.2 -
8 0 0 5.5 -
9 0 0 13.6 -

10 0 0 11.9 0.75
11 0 0 7.3 -
12 0 0 3.2 -
13 0 0 5.8 -
14 0 0 5.8 -
15 0 0 4.2 -
16 0 0 6.8 -
17 0 0 10.2 -
18 0 0 21.2 -
19 0 0 10.5 -
20 0 0 5.0 0.50
21 0 0 10.3 -
22 0 0 4.1 -
23 0 0 4.8 -
24 0 0 10.8 -
25 0 0 4.9 -
26 0 0 6.7 -
27 0 0 8.7 -
28 0 0 5.4 -
29 0 0 4.4 -
30 0 0 10.4 0.50
31 0 0 5.3 -
32 0 0 13.5 -
33 0 0 3.3 -
34 0 0 7.9 -
35 0 0 7.5 -
36 0 0 6.7 -
37 0 0 6.9 -
38 0 0 4.5 -
39 0 0 7.8 -
40 0 0 11.3 0.50
41 0 0 9.6 -
42 0 0 10.4 -
43 0 0 9.8 -
44 0 0 13.4 -
45 0 0 9.5 -
46 0 0 5.8 -
47 0 0 3.7 -
48 0 0 8.6 -
49 0 0 8.2 -
50 0 0 4.1 0.50
51 0 0 6.5 -
52 0 0 7.5 -
53 0 0 10.0 -
54 0 0 3.5 -
55 0 0 7.5 -
56 0 0 9.1 -
57 0 0 8.5 -
58 0 0 3.0 -
59 0 0 7.1 -
60 0 0 10.1 0.50
61 0 0 7.3 -
62 0 0 14.8 -
63 0 0 11.4 -
64 0 0 7.6 -
65 0 0 6.5 -
66 0 0 5.2 -
67 0 0 4.4 -
68 0 0 6.6 -
69 0 0 7.5 -
70 0 0 4.5 0.50
71 0 0 8.5 -
72 0 0 6.8 -
73 0 0 7.8 -
74 0 0 5.3 -
75 0 0 7.5 -
76 0 0 6.0 -
77 0 0 7.1 -
78 0 0 7.4 -
79 0 0 4.2 -
80 0 0 11.5 0.75
81 0 0 7.1 -
82 0 0 6.2 -
83 0 0 7.8 -
84 0 0 4.9 -
85 0 0 7.5 -
86 0 0 7.5 -
87 0 0 5.4 -
88 0 0 5.6 -
89 0 0 5.1 -
90 0 0 7.4 0.25
91 0 0 5.0 -
92 0 0 9.0 -
93 0 0 5.3 -
94 0 0 4.2 -
95 0 0 5.8 -
96 0 0 6.3 -
97 0 0 6.2 -
98 0 0 5.9 -
99 0 0 7.1 -
100 0 0 4.4 0.50

Minimum 0 0 3.0 0.25
Maximum 0 0 21.2 0.75

Mean 0 0 7.3 0.53
Standard Dev. 0 0 2.9 0.14

Geometric mean - - 6.8 -
Median 0 0 6.9 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.71: Pebble Count and Calcite Index, RG_ELUEL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.5 -
2 0 0 8.2 -
3 0 0 7.2 -
4 0 0 15.0 -
5 0 0 10.5 -
6 0 0 5.4 -
7 0 0 8.0 -
8 0 0 7.4 -
9 0 0 6.7 -

10 0 0 10.9 0.25
11 0 0 9.0 -
12 0 0 6.7 -
13 0 0 8.4 -
14 0 0 6.6 -
15 0 0 8.1 -
16 0 0 6.4 -
17 0 0 5.5 -
18 0 0 10.8 -
19 0 0 4.3 -
20 0 0 6.2 0.75
21 0 0 8.3 -
22 0 0 9.1 -
23 0 0 5.2 -
24 0 0 8.1 -
25 0 0 9.0 -
26 0 0 8.0 -
27 0 0 5.2 -
28 0 0 3.9 -
29 0 0 7.4 -
30 0 0 7.7 0.50
31 0 0 6.4 -
32 0 0 11.7 -
33 0 0 7.0 -
34 0 0 5.6 -
35 0 0 9.2 -
36 0 0 8.1 -
37 0 0 7.3 -
38 0 0 7.2 -
39 0 0 10.8 -
40 0 0 8.6 0.25
41 0 0 5.6 -
42 0 0 5.5 -
43 0 0 4.5 -
44 0 0 8.6 -
45 0 0 9.7 -
46 0 0 8.6 -
47 0 0 8.2 -
48 0 0 8.7 -
49 0 0 7.8 -
50 0 0 3.4 0.75
51 0 0 3.0 -
52 0 0 5.2 -
53 0 0 3.8 -
54 0 0 2.8 -
55 0 0 8.5 -
56 0 0 4.2 -
57 0 0 4.2 -
58 0 0 6.1 -
59 0 0 5.0 -
60 0 0 7.1 0.25
61 0 0 6.3 -
62 0 0 4.9 -
63 0 0 3.9 -
64 0 0 5.0 -
65 0 0 2.6 -
66 0 0 3.9 -
67 0 0 3.8 -
68 0 0 2.1 -
69 0 0 7.3 -
70 0 0 2.9 0.50
71 0 0 5.1 -
72 0 0 6.2 -
73 0 0 4.6 -
74 0 0 7.4 -
75 0 0 11.4 -
76 0 0 6.3 -
77 0 0 13.1 -
78 0 0 7.2 -
79 0 0 9.6 -
80 0 0 3.9 0.25
81 0 0 5.3 -
82 0 0 9.8 -
83 0 0 3.1 -
84 0 0 4.6 -
85 0 0 3.2 -
86 0 0 3.2 -
87 0 0 3.4 -
88 0 0 5.7 -
89 0 0 9.4 -
90 0 0 5.7 0.50
91 0 0 6.8 -
92 0 0 5.3 -
93 0 0 3.6 -
94 0 0 6.3 -
95 0 0 3.0 -
96 0 0 2.8 -
97 0 0 5.6 -
98 0 0 3.8 -
99 0 0 5.9 -
100 0 0 4.3 0.25

Minimum 0 0 2.1 0.25
Maximum 0 0 15.0 0.75

Mean 0 0 6.6 0.43
Standard Dev. 0 0 2.6 0.21

Geometric mean - - 6.1 -
Median 0 0 6.3 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.71: Pebble Count and Calcite Index, RG_ELUEL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.5 -
2 0 0 4.1 -
3 0 0 9.2 -
4 0 0 4.4 -
5 0 0 6.5 -
6 0 0 9.4 -
7 0 0 10.8 -
8 0 0 14.4 -
9 0 0 6.6 -

10 0 0 5.6 0.50
11 0 0 4.0 -
12 0 0 4.4 -
13 0 0 4.3 -
14 0 0 8.8 -
15 0 0 11.6 -
16 0 0 4.8 -
17 0 0 6.9 -
18 0 0 5.9 -
19 0 0 5.2 -
20 0 0 4.5 0.25
21 0 0 6.1 -
22 0 0 6.9 -
23 0 0 7.2 -
24 0 0 5.5 -
25 0 0 8.6 -
26 0 0 3.7 -
27 0 0 12.2 -
28 0 0 4.5 -
29 0 0 9.8 -
30 0 0 5.0 0.50
31 0 0 9.9 -
32 0 0 11.4 -
33 0 0 5.9 -
34 0 0 13.2 -
35 0 0 4.5 -
36 0 0 4.0 -
37 0 0 8.4 -
38 0 0 9.6 -
39 0 0 3.8 -
40 0 0 8.1 0.75
41 0 0 9.4 -
42 0 0 8.7 -
43 0 0 5.2 -
44 0 0 7.2 -
45 0 0 7.4 -
46 0 0 7.1 -
47 0 0 7.1 -
48 0 0 5.6 -
49 0 0 4.9 -
50 0 0 12.7 0.50
51 0 0 9.4 -
52 0 0 8.8 -
53 0 0 12.4 -
54 0 0 9.5 -
55 0 0 9.4 -
56 0 0 3.6 -
57 0 0 8.4 -
58 0 0 8.3 -
59 0 0 10.0 -
60 0 0 11.1 0.50
61 0 0 10.6 -
62 0 0 11.3 -
63 0 0 3.4 -
64 0 0 10.2 -
65 0 0 7.2 -
66 0 0 5.8 -
67 0 0 4.4 -
68 0 0 7.4 -
69 0 0 3.1 -
70 0 0 5.2 0.50
71 0 0 13.6 -
72 0 0 4.1 -
73 0 0 4.8 -
74 0 0 6.2 -
75 0 0 5.2 -
76 0 0 4.8 -
77 0 0 11.9 -
78 0 0 10.8 -
79 0 0 3.6 -
80 0 0 9.3 0.50
81 0 0 7.6 -
82 0 0 4.4 -
83 0 0 5.5 -
84 0 0 2.6 -
85 0 0 7.9 -
86 0 0 6.6 -
87 0 0 8.4 -
88 0 0 2.9 -
89 0 0 10.6 -
90 0 0 7.2 0.50
91 0 0 9.5 -
92 0 0 9.8 -
93 0 0 5.3 -
94 0 0 5.1 -
95 0 0 9.1 -
96 0 0 4.6 -
97 0 0 11.0 -
98 0 0 6.5 -
99 0 0 6.3 -
100 0 0 10.9 0.25

Minimum 0 0 2.6 0.25
Maximum 0 0 14.4 0.75

Mean 0 0 7.4 0.48
Standard Dev. 0 0 2.8 0.14

Geometric mean - - 6.8 -
Median 0 0 7.1 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.71: Pebble Count and Calcite Index, RG_ELUEL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.3 -
2 0 0 5.6 -
3 0 0 11.3 -
4 0 0 11.5 -
5 0 0 6.3 -
6 0 0 9.8 -
7 0 0 14.6 -
8 0 0 5.4 -
9 0 0 12.9 -

10 0 0 8.6 0.50
11 0 0 10.9 -
12 0 0 12.4 -
13 0 0 6.1 -
14 0 0 2.7 -
15 0 0 5.5 -
16 0 0 4.8 -
17 0 0 4.4 -
18 0 0 4.1 -
19 0 0 3.3 -
20 0 0 15.5 0.75
21 0 0 5.1 -
22 0 0 4.9 -
23 0 0 11.0 -
24 0 0 11.0 -
25 0 0 5.8 -
26 0 0 7.4 -
27 0 0 3.6 -
28 0 0 10.1 -
29 0 0 10.8 -
30 0 0 8.3 0.75
31 0 0 9.2 -
32 0 0 6.4 -
33 0 0 10.1 -
34 0 0 10.8 -
35 0 0 10.4 -
36 0 0 6.0 -
37 0 0 7.7 -
38 0 0 11.2 -
39 0 0 8.4 -
40 0 0 9.3 0.75
41 0 0 10.2 -
42 0 0 14.2 -
43 0 0 7.1 -
44 0 0 12.0 -
45 0 0 7.3 -
46 0 0 7.2 -
47 0 0 11.5 -
48 0 0 8.4 -
49 0 0 6.8 -
50 0 0 9.1 0.25
51 0 0 8.8 -
52 0 0 5.9 -
53 0 0 8.4 -
54 0 0 5.7 -
55 0 0 13.5 -
56 0 0 9.2 -
57 0 0 13.3 -
58 0 0 12.8 -
59 0 0 13.8 -
60 0 0 11.5 0.50
61 0 0 8.2 -
62 0 0 9.1 -
63 0 0 7.3 -
64 0 0 8.3 -
65 0 0 3.1 -
66 0 0 8.1 -
67 0 0 12.0 -
68 0 0 11.3 -
69 0 0 10.4 -
70 0 0 12.4 0.25
71 0 0 8.9 -
72 0 0 8.9 -
73 0 0 12.2 -
74 0 0 7.1 -
75 0 0 11.3 -
76 0 0 6.6 -
77 0 0 17.1 -
78 0 0 10.4 -
79 0 0 15.2 -
80 0 0 14.2 0.50
81 0 0 8.8 -
82 0 0 10.5 -
83 0 0 9.2 -
84 0 0 13.8 -
85 0 0 19.2 -
86 0 0 12.5 -
87 0 0 11.3 -
88 0 0 14.8 -
89 0 0 10.7 -
90 0 0 5.9 0.50
91 0 0 9.0 -
92 0 0 11.4 -
93 0 0 7.6 -
94 0 0 11.3 -
95 0 0 10.4 -
96 0 0 8.5 -
97 0 0 7.5 -
98 0 0 8.6 -
99 0 0 12.6 -
100 0 0 8.7 0.75

Minimum 0 0 2.7 0.25
Maximum 0 0 19.2 0.75

Mean 0 0 9.4 0.55
Standard Dev. 0 0 3.2 0.20

Geometric mean - - 8.8 -
Median 0 0 9.2 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ELUEL-4

0
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Table G.71: Pebble Count and Calcite Index, RG_ELUEL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.0 -
2 0 0 6.5 -
3 0 0 2.4 -
4 0 0 5.5 -
5 0 0 8.1 -
6 0 0 6.4 -
7 0 0 3.9 -
8 0 0 3.8 -
9 0 0 9.5 -

10 0 0 5.5 0.50
11 0 0 9.2 -
12 0 0 4.2 -
13 0 0 4.9 -
14 0 0 4.8 -
15 0 0 5.5 -
16 0 0 6.3 -
17 0 0 6.1 -
18 0 0 5.7 -
19 0 0 5.8 -
20 0 0 5.6 0.25
21 0 0 4.6 -
22 0 0 8.2 -
23 0 0 4.4 -
24 0 0 6.5 -
25 0 0 5.9 -
26 0 0 6.5 -
27 0 0 6.4 -
28 0 0 6.2 -
29 0 0 5.1 -
30 0 0 8.0 0.25
31 0 0 4.8 -
32 0 0 3.2 -
33 0 0 3.8 -
34 0 0 5.1 -
35 0 0 2.9 -
36 0 0 6.1 -
37 0 0 4.7 -
38 0 0 7.1 -
39 0 0 2.8 -
40 0 0 8.9 0.75
41 0 0 9.3 -
42 0 0 3.4 -
43 0 0 4.5 -
44 0 0 5.4 -
45 0 0 5.4 -
46 0 0 3.9 -
47 0 0 5.3 -
48 0 0 8.6 -
49 0 0 5.5 -
50 0 0 8.3 0.25
51 0 0 3.4 -
52 0 0 7.3 -
53 0 0 3.5 -
54 0 0 7.4 -
55 0 0 6.0 -
56 0 0 6.5 -
57 0 0 3.7 -
58 0 0 6.5 -
59 0 0 7.1 -
60 0 0 7.1 0.25
61 0 0 10.4 -
62 0 0 6.0 -
63 0 0 13.0 -
64 0 0 8.1 -
65 0 0 6.5 -
66 0 0 5.6 -
67 0 0 10.4 -
68 0 0 4.3 -
69 0 0 7.8 -
70 0 0 6.1 0.25
71 0 0 7.2 -
72 0 0 6.4 -
73 0 0 4.5 -
74 0 0 6.2 -
75 0 0 3.2 -
76 0 0 4.4 -
77 0 0 7.3 -
78 0 0 5.4 -
79 0 0 7.0 -
80 0 0 7.1 0.50
81 0 0 7.5 -
82 0 0 6.3 -
83 0 0 6.4 -
84 0 0 5.0 -
85 0 0 5.4 -
86 0 0 4.8 -
87 0 0 3.5 -
88 0 0 5.9 -
89 0 0 4.0 -
90 0 0 5.0 0.50
91 0 0 4.9 -
92 0 0 5.0 -
93 0 0 5.7 -
94 0 0 6.5 -
95 0 0 3.8 -
96 0 0 4.2 -
97 0 0 3.0 -
98 0 0 5.9 -
99 0 0 4.1 -
100 0 0 4.5 0.75

Minimum 0 0 2.4 0.25
Maximum 0 0 13.0 0.75

Mean 0 0 5.8 0.43
Standard Dev. 0 0 1.8 0.21

Geometric mean - - 5.5 -
Median 0 0 5.7 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ELUEL-5

0
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Table G.72: Pebble Count and Calcite Index, RG_ERCK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.0 -
2 0 1 12.0 -
3 2 1 13.0 -
4 0 1 6.0 -
5 0 1 12.0 -
6 2 1 11.0 -
7 0 1 12.0 -
8 2 1 18.0 -
9 0 1 4.0 -
10 2 1 44.0 0.50
11 0 1 20.0 -
12 2 1 10.0 -
13 2 1 11.0 -
14 2 1 15.0 -
15 2 1 27.0 -
16 0 1 7.0 -
17 2 1 14.0 -
18 0 1 4.0 -
19 0 1 5.0 -
20 2 1 12.0 0.50
21 0 1 13.0 -
22 2 1 20.0 -
23 0 1 4.0 -
24 0 1 5.0 -
25 2 1 10.0 -
26 2 1 27.0 -
27 0 1 4.0 -
28 2 1 10.0 -
29 0 1 10.0 -
30 0 1 5.0 0
31 2 1 11.0 -
32 2 1 4.0 -
33 0 1 10.0 -
34 0 1 13.0 -
35 0 1 5.0 -
36 2 1 15.0 -
37 0 1 6.0 -
38 0 1 7.0 -
39 2 1 9.0 -
40 2 1 6.0 0
41 0 1 4.0 -
42 0 1 18.0 -
43 0 1 9.0 -
44 0 1 6.0 -
45 0 1 25.0 -
46 0 1 8.0 -
47 2 1 25.0 -
48 0 1 6.0 -
49 0 1 9.0 -
50 2 1 13.0 0.50
51 0 1 13.0 -
52 0 1 13.0 -
53 0 1 7.0 -
54 0 1 18.0 -
55 0 1 10.0 -
56 2 1 17.0 -
57 0 1 7.0 -
58 2 1 21.0 -
59 0 1 8.0 -
60 0 1 11.0 0
61 2 1 13.0 -
62 2 1 24.0 -
63 0 0 1.0 -
64 2 1 11.0 -
65 2 1 7.0 -
66 2 1 10.0 -
67 2 1 18.0 -
68 0 1 15.0 -
69 0 1 13.0 -
70 2 1 13.0 0.50
71 0 1 10.0 -
72 2 1 11.0 -
73 2 1 11.0 -
74 2 1 15.0 -
75 2 1 16.0 -
76 2 1 9.0 -
77 2 1 20.0 -
78 2 1 6.0 -
79 2 1 8.0 -
80 0 1 9.0 0
81 2 1 12.0 -
82 2 1 10.0 -
83 0 1 4.0 -
84 0 1 16.0 -
85 0 1 20.0 -
86 0 1 1.0 -
87 2 1 13.0 -
88 0 0 2.0 -
89 0 1 4.0 -
90 2 1 12.0 0.50
91 0 1 12.0 -
92 2 1 7.0 -
93 2 1 14.0 -
94 2 1 17.0 -
95 0 1 6.0 -
96 0 1 5.0 -
97 0 0 5.0 -
98 2 1 13.0 -
99 0 1 11.0 -

100 0 1 11.0 0
Minimum 0 0 1.0 0
Maximum 2.0 1.0 44.0 0.50

Mean 0.92 0.97 11.4 0.25
Standard Dev. 1.0 0.17 6.5 0.26

Geometric mean - - 9.7 -
Median 0 1.0 11.0 0.25

Calcite Index - -

Note: "-" no data.

RG_ERCK

1.89



Table G.73: Pebble Count and Calcite Index, LC_FRUS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.5 -
2 0 1 10.0 -
3 0 1 9.0 -
4 0 1 7.5 -
5 0 1 11.0 -
6 0 1 16.0 -
7 0 1 11.5 -
8 0 1 10.0 -
9 0 1 12.0 -
10 0 1 17.0 0.75
11 0 1 10.0 -
12 0 1 19.0 -
13 0 1 21.0 -
14 0 1 3.0 -
15 0 1 8.0 -
16 0 1 32.0 -
17 0 1 17.0 -
18 0 1 16.5 -
19 0 1 11.5 -
20 0 1 7.0 0.50
21 0 1 7.0 -
22 0 1 7.5 -
23 0 1 11.0 -
24 0 1 15.0 -
25 0 1 6.0 -
26 0 1 8.5 -
27 0 1 11.5 -
28 0 1 7.5 -
29 0 1 13.0 -
30 0 1 15.0 0
31 0 1 8.0 -
32 0 1 9.5 -
33 0 1 22.0 -
34 0 1 19.0 -
35 0 1 14.0 -
36 0 1 15.0 -
37 0 1 9.0 -
38 0 1 17.0 -
39 0 1 13.0 -
40 0 1 2.5 0.25
41 0 1 13.0 -
42 0 1 20.0 -
43 0 1 27.0 -
44 0 1 12.5 -
45 0 1 11.5 -
46 0 1 22.0 -
47 0 1 28.0 -
48 0 1 8.0 -
49 0 1 15.0 -
50 0 1 10.0 0.25
51 0 1 6.5 -
52 0 1 4.0 -
53 0 1 18.0 -
54 0 1 14.0 -
55 0 1 9.0 -
56 0 1 8.5 -
57 0 1 15.0 -
58 0 1 27.0 -
59 0 1 14.0 -
60 0 1 28.0 0.50
61 0 1 13.0 -
62 0 1 23.0 -
63 0 1 13.0 -
64 0 1 10.0 -
65 0 1 28.0 -
66 0 1 15.0 -
67 0 1 2.0 -
68 0 1 23.0 -
69 0 1 9.0 -
70 0 1 18.0 0
71 0 1 7.5 -
72 0 1 12.0 -
73 0 1 11.0 -
74 0 1 17.5 -
75 0 1 5.0 -
76 0 1 7.0 -
77 0 1 7.0 -
78 0 1 6.5 -
79 0 1 12.0 -
80 0 1 6.5 0.25
81 0 1 6.0 -
82 0 1 14.0 -
83 0 1 12.5 -
84 0 1 9.0 -
85 0 1 14.0 -
86 0 1 50.5 -
87 0 1 25.0 -
88 0 1 7.5 -
89 0 1 12.0 -
90 0 1 15.0 0.75
91 0 1 14.0 -
92 0 1 15.0 -
93 0 1 10.0 -
94 0 1 9.0 -
95 0 1 15.0 -
96 0 1 10.0 -
97 0 1 8.5 -
98 0 1 10.0 -
99 0 1 10.0 -

100 0 1 5.0 0.25
Minimum 0 1.0 2.0 0
Maximum 0 1.0 50.5 0.75

Mean 0 1.0 13.1 0.35
Standard Dev. 0 0 7.2 0.27

Geometric mean - - 11.5 -
Median 0 1.0 11.8 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_FRUS-1

1.0
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Table G.73: Pebble Count and Calcite Index, LC_FRUS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.0 -
2 0 1 7.0 -
3 0 0 5.0 -
4 0 1 6.5 -
5 0 1 26.0 -
6 0 1 12.0 -
7 0 1 11.5 -
8 0 1 12.0 -
9 0 1 18.0 -
10 0 1 13.0 0.25
11 0 1 10.0 -
12 0 1 8.0 -
13 0 1 13.0 -
14 0 1 10.0 -
15 0 1 16.0 -
16 0 1 15.0 -
17 0 1 13.0 -
18 0 1 11.0 -
19 0 1 14.0 -
20 0 1 12.0 0.25
21 0 1 19.0 -
22 0 1 22.0 -
23 0 1 11.0 -
24 0 1 8.5 -
25 0 1 12.0 -
26 0 1 14.0 -
27 0 1 20.0 -
28 0 1 5.0 -
29 0 1 11.0 -
30 0 1 20.0 0.25
31 0 1 13.0 -
32 0 1 13.0 -
33 0 1 18.0 -
34 0 1 20.0 -
35 0 1 15.0 -
36 0 1 21.0 -
37 0 1 25.0 -
38 0 1 18.0 -
39 0 1 9.5 -
40 0 1 12.0 0.25
41 0 1 19.0 -
42 0 1 7.0 -
43 0 1 23.0 -
44 0 1 17.5 -
45 0 1 12.0 -
46 0 1 9.0 -
47 0 1 14.0 -
48 0 1 15.0 -
49 0 0 8.0 -
50 0 0 8.0 0
51 0 1 5.5 -
52 0 1 6.0 -
53 0 1 17.5 -
54 0 1 7.0 -
55 0 1 15.0 -
56 0 1 6.0 -
57 0 0 1.5 -
58 0 1 50.0 -
59 0 1 15.0 -
60 0 1 8.5 0.25
61 0 1 9.5 -
62 0 1 17.0 -
63 0 1 25.0 -
64 0 1 23.0 -
65 0 1 15.0 -
66 0 1 9.0 -
67 0 1 24.0 -
68 0 1 15.0 -
69 0 1 14.0 -
70 0 1 15.0 0.75
71 0 1 6.0 -
72 0 0 3.0 -
73 0 1 16.0 -
74 0 1 11.0 -
75 0 1 20.0 -
76 0 1 11.0 -
77 0 1 8.5 -
78 0 1 27.0 -
79 0 1 13.0 -
80 0 1 13.0 0.50
81 0 1 9.5 -
82 0 1 10.0 -
83 0 1 9.0 -
84 0 1 13.0 -
85 0 1 5.5 -
86 0 1 7.0 -
87 0 1 24.0 -
88 0 1 26.0 -
89 0 1 9.5 -
90 0 1 4.5 0.25
91 0 1 9.0 -
92 0 1 8.0 -
93 0 1 11.0 -
94 0 1 8.5 -
95 0 1 8.5 -
96 0 1 9.5 -
97 0 1 25.0 -
98 0 1 9.0 -
99 0 1 21.0 -

100 0 1 15.0 0.50
Minimum 0 0 1.5 0
Maximum 0 1.0 50.0 0.75

Mean 0 0.95 13.5 0.33
Standard Dev. 0 0.22 6.9 0.21

Geometric mean - - 12.0 -
Median 0 1.0 12.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_FRUS-2

1.0
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Table G.73: Pebble Count and Calcite Index, LC_FRUS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.0 -
2 0 1 14.0 -
3 0 1 16.5 -
4 0 1 14.0 -
5 0 1 26.0 -
6 0 1 23.0 -
7 0 1 9.0 -
8 0 1 21.0 -
9 0 1 24.0 -
10 0 1 12.0 0.25
11 0 1 19.0 -
12 0 1 10.0 -
13 0 1 41.0 -
14 0 1 13.0 -
15 0 1 23.0 -
16 0 1 5.5 -
17 0 1 10.0 -
18 0 1 13.0 -
19 0 1 11.0 -
20 0 1 13.0 0.50
21 0 1 2.5 -
22 0 1 8.0 -
23 0 1 6.5 -
24 0 1 3.0 -
25 0 1 7.0 -
26 0 1 7.0 -
27 0 1 16.0 -
28 0 1 19.5 -
29 0 1 3.0 -
30 0 1 7.0 0
31 0 1 12.0 -
32 0 1 12.0 -
33 0 1 15.0 -
34 0 1 15.0 -
35 1 1 12.5 -
36 0 1 7.0 -
37 0 1 12.0 -
38 0 1 18.0 -
39 0 1 9.0 -
40 0 1 5.0 0
41 0 1 8.0 -
42 0 1 10.0 -
43 0 1 6.0 -
44 0 1 16.0 -
45 0 1 13.0 -
46 0 1 12.0 -
47 0 1 4.5 -
48 0 1 15.5 -
49 0 1 26.0 -
50 0 1 18.0 0
51 0 1 11.0 -
52 0 1 8.5 -
53 0 1 3.5 -
54 0 1 11.0 -
55 0 1 8.0 -
56 0 1 3.5 -
57 1 1 5.0 -
58 0 1 5.5 -
59 0 1 12.0 -
60 0 1 16.0 0
61 0 1 5.5 -
62 0 1 7.5 -
63 0 1 13.5 -
64 0 1 6.5 -
65 0 1 9.5 -
66 0 1 10.0 -
67 1 1 13.0 -
68 0 1 11.0 -
69 0 1 12.0 -
70 0 1 28.0 0
71 0 1 11.0 -
72 0 1 12.0 -
73 0 1 13.5 -
74 0 1 10.5 -
75 0 1 7.0 -
76 0 1 10.0 -
77 0 1 18.0 -
78 0 1 21.0 -
79 0 1 10.0 -
80 0 1 11.0 0
81 0 1 10.0 -
82 0 0 4.0 -
83 0 0 3.5 -
84 0 1 5.5 -
85 0 1 6.0 -
86 0 1 6.0 -
87 0 1 6.0 -
88 0 1 10.0 -
89 0 1 11.0 -
90 0 1 18.0 0.75
91 0 1 12.0 -
92 0 1 8.0 -
93 0 1 10.0 -
94 0 1 5.0 -
95 0 1 18.0 -
96 0 1 9.5 -
97 0 1 29.0 -
98 0 1 6.0 -
99 0 0 Silt -

100 0 1 12.0 0.50
Minimum 0 0 2.5 0
Maximum 1.0 1.0 41.0 0.75

Mean 0 0.97 11.8 0.20
Standard Dev. 0.17 0.17 6.5 0.28

Geometric mean - - 10.2 -
Median 0 1.0 11.0 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_FRUS-3

1.0
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Table G.74: Pebble Count and Calcite Index, LC_FRB, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.0 -
2 0 1 10.0 -
3 0 1 10.5 -
4 0 1 19.0 -
5 0 0 3.0 -
6 0 1 9.5 -
7 0 1 26.0 -
8 0 1 13.0 -
9 0 0 2.5 -
10 0 1 10.5 0.25
11 0 1 10.5 -
12 0 1 12.0 -
13 0 1 10.5 -
14 0 1 16.0 -
15 0 1 7.0 -
16 0 1 4.5 -
17 0 1 6.5 -
18 0 1 21.0 -
19 0 1 15.0 -
20 0 1 11.0 0.25
21 0 1 14.0 -
22 0 1 10.0 -
23 0 1 17.0 -
24 0 1 7.0 -
25 0 1 13.0 -
26 0 1 4.5 -
27 0 1 10.0 -
28 0 1 3.5 -
29 0 1 2.5 -
30 0 1 30.0 0.50
31 0 0 3.0 -
32 0 1 6.0 -
33 0 1 18.0 -
34 0 1 9.0 -
35 0 1 11.0 -
36 0 1 18.0 -
37 0 1 8.0 -
38 0 1 8.0 -
39 0 1 13.0 -
40 0 1 25.0 0.75
41 0 1 11.5 -
42 0 1 19.0 -
43 0 1 10.0 -
44 0 1 18.5 -
45 0 1 29.0 -
46 0 1 5.5 -
47 0 1 14.0 -
48 0 1 7.0 -
49 0 1 7.5 -
50 0 1 14.0 0.50
51 0 1 15.0 -
52 0 0 Sand -
53 0 1 15.0 -
54 0 1 12.0 -
55 0 1 15.0 -
56 0 1 28.0 -
57 0 1 19.0 -
58 0 1 17.0 -
59 0 1 15.0 -
60 0 1 23.0 0
61 0 1 9.0 -
62 0 1 5.5 -
63 0 1 8.0 -
64 0 1 6.0 -
65 0 1 16.5 -
66 0 1 7.0 -
67 0 0 7.0 -
68 0 1 14.0 -
69 0 1 8.5 -
70 0 0 5.5 0
71 0 1 17.0 -
72 0 1 14.0 -
73 0 0 2.5 -
74 0 1 7.5 -
75 0 1 15.0 -
76 0 1 9.5 -
77 0 1 15.0 -
78 0 1 4.5 -
79 0 1 12.5 -
80 0 1 18.0 0.75
81 0 1 8.0 -
82 0 1 14.0 -
83 0 1 8.0 -
84 0 1 19.0 -
85 0 1 6.0 -
86 0 1 3.5 -
87 0 1 3.5 -
88 0 0 13.0 -
89 0 0 3.5 -
90 0 0 3.0 0
91 0 1 8.0 -
92 0 1 8.0 -
93 0 1 16.0 -
94 0 1 16.5 -
95 0 1 23.0 -
96 0 1 22.5 -
97 0 1 9.0 -
98 0 1 4.0 -
99 0 1 15.0 -

100 0 1 23.0 0.50
Minimum 0 0.0 2.5 0
Maximum 0 1.0 30.0 0.75

Mean 0 0.89 11.9 0.35
Standard Dev. 0 0.31 6.5 0.29

Geometric mean - - 10.1 -
Median 0 1.0 10.5 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_FRB-1

0.89
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Table G.74: Pebble Count and Calcite Index, LC_FRB, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 Sand -
2 0 0 8.0 -
3 0 0 2.0 -
4 0 1 13.0 -
5 0 1 4.5 -
6 0 1 29.0 -
7 0 1 16.0 -
8 0 1 18.0 -
9 0 1 18.0 -
10 0 0 3.0 0
11 0 1 14.0 -
12 0 1 4.0 -
13 0 1 15.0 -
14 0 1 4.0 -
15 0 0 3.0 -
16 0 1 10.0 -
17 0 1 5.5 -
18 0 1 14.0 -
19 0 1 12.0 -
20 0 1 1.5 0
21 0 1 12.0 -
22 0 1 7.0 -
23 0 0 12.0 -
24 0 0 3.5 -
25 0 1 22.0 -
26 0 1 10.0 -
27 0 1 9.5 -
28 0 1 13.0 -
29 0 1 18.0 -
30 0 1 10.0 0
31 0 1 4.5 -
32 0 1 9.0 -
33 0 1 23.0 -
34 0 1 30.0 -
35 0 1 11.5 -
36 0 1 13.0 -
37 0 1 21.0 -
38 0 1 17.0 -
39 0 1 22.0 -
40 0 1 6.0 0.75
41 0 1 11.0 -
42 0 1 21.0 -
43 0 0 1.5 -
44 0 0 5.0 -
45 0 1 7.5 -
46 0 0 11.0 -
47 0 1 10.0 -
48 0 1 4.0 -
49 0 1 18.0 -
50 0 1 7.5 0
51 0 1 18.0 -
52 0 1 5.5 -
53 0 0 6.0 -
54 0 1 27.0 -
55 0 1 11.0 -
56 0 1 9.0 -
57 0 1 9.5 -
58 0 1 8.0 -
59 0 0 0.5 -
60 0 1 9.0 0.25
61 0 1 5.0 -
62 0 1 7.0 -
63 0 1 11.0 -
64 0 1 14.0 -
65 0 1 12.0 -
66 0 1 9.0 -
67 0 0 5.0 -
68 0 1 22.0 -
69 0 1 19.0 -
70 0 1 24.0 0.50
71 0 1 14.0 -
72 0 1 11.0 -
73 0 1 12.0 -
74 0 1 2.5 -
75 0 0 1.0 -
76 0 1 4.5 -
77 0 1 15.0 -
78 0 1 17.0 -
79 0 1 10.5 -
80 0 1 20.0 0.50
81 0 1 59.0 -
82 0 1 4.0 -
83 0 1 7.0 -
84 0 1 32.0 -
85 0 1 14.0 -
86 0 1 20.0 -
87 0 1 9.5 -
88 0 1 9.0 -
89 0 1 6.5 -
90 0 1 10.0 0.75
91 0 1 9.0 -
92 0 1 11.0 -
93 0 0 1.0 -
94 0 1 10.0 -
95 0 1 14.0 -
96 0 1 11.0 -
97 0 1 9.5 -
98 0 1 23.0 -
99 0 1 8.0 -

100 0 1 16.0 0.75
Minimum 0 0 0.5 0
Maximum 0 1.0 59.0 0.75

Mean 0 0.85 12.0 0.35
Standard Dev. 0 0.36 8.3 0.34

Geometric mean - - 9.3 -
Median 0 1.0 10.5 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_FRB-2

0.85
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Table G.74: Pebble Count and Calcite Index, LC_FRB, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.5 -
2 0 1 6.0 -
3 0 1 13.0 -
4 0 1 20.0 -
5 0 0 0.5 -
6 0 1 2.5 -
7 0 1 22.0 -
8 0 0 3.5 -
9 0 1 11.0 -
10 0 0 5.0 0
11 0 1 8.0 -
12 0 0 4.5 -
13 0 1 15.0 -
14 0 1 5.5 -
15 0 0 Sand -
16 0 1 6.0 -
17 0 1 19.0 -
18 0 0 1.5 -
19 0 1 6.5 -
20 0 0 5.5 0.50
21 0 1 7.0 -
22 0 0 2.5 -
23 0 1 2.0 -
24 0 0 6.0 -
25 0 1 7.0 -
26 0 0 14.0 -
27 0 0 4.5 -
28 0 1 13.0 -
29 0 0 5.0 -
30 0 1 22.0 0.25
31 0 1 13.0 -
32 0 1 2.0 -
33 0 1 14.0 -
34 0 1 11.0 -
35 0 0 1.0 -
36 0 1 32.0 -
37 0 1 25.5 -
38 0 1 11.0 -
39 0 0 1.0 -
40 0 1 21.0 0.25
41 0 1 23.0 -
42 0 1 18.0 -
43 0 0 4.0 -
44 0 1 12.0 -
45 0 1 11.0 -
46 0 1 10.0 -
47 0 0 3.5 -
48 0 1 10.5 -
49 0 1 4.5 -
50 0 1 11.0 0.25
51 0 1 9.5 -
52 0 1 21.5 -
53 0 0 2.0 -
54 0 0 4.0 -
55 0 1 12.0 -
56 0 1 6.0 -
57 0 1 11.0 -
58 0 1 4.0 -
59 0 1 7.0 -
60 0 1 16.0 0.25
61 0 1 10.0 -
62 0 1 16.0 -
63 0 1 16.5 -
64 0 0 4.0 -
65 0 0 2.0 -
66 0 1 22.0 -
67 0 1 4.0 -
68 0 1 25.0 -
69 0 1 5.0 -
70 0 1 23.1 0.25
71 0 1 18.0 -
72 0 1 9.5 -
73 0 1 11.0 -
74 0 1 28.0 -
75 0 1 21.0 -
76 0 1 17.0 -
77 0 1 20.0 -
78 0 1 12.5 -
79 0 1 21.0 -
80 0 1 24.0 0.25
81 0 1 20.0 -
82 0 1 17.0 -
83 0 1 38.0 -
84 0 1 15.0 -
85 0 0 2.0 -
86 0 1 8.0 -
87 0 1 9.0 -
88 0 0 6.0 -
89 0 0 4.5 -
90 0 0 4.5 0
91 0 0 9.5 -
92 0 1 8.0 -
93 0 0 4.5 -
94 0 0 2.0 -
95 0 1 6.0 -
96 0 0 3.5 -
97 0 1 13.0 -
98 0 0 1.5 -
99 0 0 3.5 -

100 0 1 11.0 0.25
Minimum 0 0 0.5 0
Maximum 0 1.0 38.0 0.5

Mean 0 0.70 10.9 0.23
Standard Dev. 0 0.46 7.8 0.14

Geometric mean - - 7.9 -
Median 0 1.0 9.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

LC_FRB-3

0.70
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Table G.75: Pebble Count and Calcite Index, RG_FODGH, 018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.2 -
2 0 1 11.8 -
3 0 1 8.0 -
4 0 1 12.6 -
5 0 0 7.2 -
6 0 1 9.5 -
7 0 1 10.4 -
8 0 1 5.0 -
9 0 1 5.5 -
10 0 1 7.2 0.50
11 0 1 9.2 -
12 0 1 9.8 -
13 0 1 10.4 -
14 0 1 8.0 -
15 0 1 8.2 -
16 0 1 6.4 -
17 0 1 8.3 -
18 0 1 9.1 -
19 0 1 7.2 -
20 0 1 8.3 0
21 0 1 9.4 -
22 0 1 5.9 -
23 0 1 2.8 -
24 0 1 7.0 -
25 0 1 8.2 -
26 0 1 5.8 -
27 0 0 4.2 -
28 0 0 7.4 -
29 0 1 5.5 -
30 0 1 9.9 0.25
31 0 1 8.1 -
32 0 1 5.5 -
33 0 1 3.3 -
34 0 1 5.7 -
35 0 1 13.8 -
36 0 1 8.1 -
37 0 1 5.8 -
38 0 1 10.2 -
39 0 1 5.5 -
40 0 1 10.6 0.25
41 0 1 9.9 -
42 0 1 5.3 -
43 0 1 3.5 -
44 0 1 10.4 -
45 0 1 3.8 -
46 0 1 7.0 -
47 0 1 8.5 -
48 0 1 6.8 -
49 0 1 8.1 -
50 0 1 5.0 0.50
51 0 1 7.6 -
52 0 1 9.7 -
53 0 1 9.3 -
54 0 1 7.3 -
55 0 1 9.8 -
56 0 1 6.9 -
57 0 1 5.9 -
58 0 1 5.5 -
59 0 1 8.2 -
60 0 1 4.1 0.25
61 0 1 10.1 -
62 0 1 8.5 -
63 0 1 9.6 -
64 0 1 8.7 -
65 0 1 7.4 -
66 0 1 5.2 -
67 0 1 8.4 -
68 0 1 6.3 -
69 0 1 8.3 -
70 0 1 6.9 0.25
71 0 0 5.7 -
72 0 1 7.8 -
73 0 1 5.6 -
74 0 1 11.0 -
75 0 1 9.0 -
76 0 1 11.7 -
77 0 1 8.5 -
78 0 0 8.5 -
79 0 1 9.2 -
80 0 1 8.9 0.25
81 0 1 12.3 -
82 0 1 7.6 -
83 0 1 8.1 -
84 0 1 11.6 -
85 0 1 6.6 -
86 0 1 9.4 -
87 0 1 8.0 -
88 0 1 12.6 -
89 0 1 2.9 -
90 0 1 5.8 0.50
91 0 1 9.2 -
92 0 1 9.1 -
93 0 1 7.9 -
94 0 1 11.5 -
95 0 1 3.7 -
96 0 1 4.4 -
97 0 1 7.4 -
98 0 1 9.6 -
99 0 1 7.7 -

100 0 1 9.3 0.25
Minimum 0 0 2.8 0
Maximum 0 1.0 13.8 0.50

Mean 0 0.95 7.9 0.30
Standard Dev. 0 0.22 2.3 0.16

Geometric mean - - 7.5 -
Median 0 1.0 8.1 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODGH-1

1.0
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Table G.75: Pebble Count and Calcite Index, RG_FODGH, 018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.0 -
2 0 1 7.2 -
3 0 1 4.1 -
4 0 1 12.5 -
5 0 1 7.8 -
6 0 1 8.5 -
7 0 1 10.6 -
8 0 1 14.4 -
9 0 0 7.5 -
10 0 0 5.1 0.50
11 0 1 6.8 -
12 0 0 3.2 -
13 0 1 11.0 -
14 0 1 8.4 -
15 0 1 7.9 -
16 0 0 3.3 -
17 0 1 8.7 -
18 0 0 5.4 -
19 0 1 2.9 -
20 0 0 3.7 0
21 0 1 7.3 -
22 0 1 7.6 -
23 0 1 15.1 -
24 0 1 9.6 -
25 0 0 5.5 -
26 0 1 7.1 -
27 0 0 4.3 -
28 0 0 2.7 -
29 0 1 5.6 -
30 0 1 9.9 0.25
31 0 1 12.5 -
32 0 1 7.1 -
33 0 1 9.0 -
34 0 0 4.5 -
35 0 1 6.8 -
36 0 1 7.2 -
37 0 1 7.9 -
38 0 1 3.0 -
39 0 1 6.3 -
40 0 1 7.3 0.75
41 0 1 7.1 -
42 0 1 6.2 -
43 0 0 4.5 -
44 0 1 7.5 -
45 0 1 24.1 -
46 0 0 5.1 -
47 0 0 9.6 -
48 0 0 1.2 -
49 0 0 7.5 -
50 0 0 15.4 0.75
51 0 1 9.0 -
52 0 1 18.0 -
53 0 1 12.2 -
54 0 1 17.0 -
55 0 1 6.5 -
56 0 0 4.9 -
57 0 1 10.0 -
58 0 1 12.9 -
59 0 1 3.0 -
60 0 1 19.0 0.50
61 0 1 6.1 -
62 0 0 5.5 -
63 0 0 3.3 -
64 0 1 11.5 -
65 0 0 5.4 -
66 0 1 11.1 -
67 0 1 6.1 -
68 0 1 13.6 -
69 0 1 8.7 -
70 0 1 9.6 0.25
71 0 1 4.1 -
72 0 1 9.7 -
73 0 1 11.1 -
74 0 0 3.7 -
75 0 0 6.0 -
76 0 0 5.8 -
77 0 0 7.2 -
78 0 1 4.9 -
79 0 1 6.1 -
80 0 0 5.4 0
81 0 1 10.6 -
82 0 1 7.2 -
83 0 1 9.9 -
84 0 1 7.9 -
85 0 1 12.3 -
86 0 1 9.4 -
87 0 1 6.1 -
88 0 1 11.2 -
89 0 1 7.1 -
90 0 0 11.5 0.25
91 0 0 9.6 -
92 0 0 6.7 -
93 0 0 5.3 -
94 0 1 13.5 -
95 0 0 10.6 -
96 0 1 10.3 -
97 0 0 5.9 -
98 0 1 12.2 -
99 0 1 9.5 -

100 0 1 9.5 0
Minimum 0 0 1.2 0
Maximum 0 1.0 24.1 0.75

Mean 0 0.69 8.3 0.33
Standard Dev. 0 0.46 3.8 0.29

Geometric mean - - 7.4 -
Median 0 1.0 7.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODGH-2

0.69
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Table G.75: Pebble Count and Calcite Index, RG_FODGH, 018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.6 -
2 0 1 7.9 -
3 0 0 6.2 -
4 0 0 3.9 -
5 0 1 6.3 -
6 0 0 5.4 -
7 0 0 6.9 -
8 0 1 13.0 -
9 0 0 11.5 -
10 0 0 6.3 0.25
11 0 1 5.9 -
12 0 0 5.1 -
13 0 0 4.4 -
14 0 1 5.6 -
15 0 1 5.1 -
16 0 0 8.5 -
17 0 0 4.8 -
18 0 0 5.7 -
19 0 1 4.7 -
20 0 1 3.9 0
21 0 0 4.7 -
22 0 1 10.8 -
23 0 1 5.9 -
24 0 0 5.8 -
25 0 0 10.6 -
26 0 0 3.5 -
27 0 1 6.1 -
28 0 0 6.3 -
29 0 1 9.2 -
30 0 1 6.5 0
31 0 1 7.6 -
32 0 1 9.4 -
33 0 1 11.8 -
34 0 1 9.7 -
35 0 1 8.8 -
36 0 0 4.0 -
37 0 1 3.1 -
38 0 1 9.0 -
39 0 1 4.6 -
40 0 1 7.3 0.25
41 0 1 4.5 -
42 0 1 3.9 -
43 0 1 11.5 -
44 0 1 4.7 -
45 0 1 6.2 -
46 0 0 3.2 -
47 0 1 4.8 -
48 0 1 4.2 -
49 0 1 7.3 -
50 0 1 7.4 0
51 0 1 9.0 -
52 0 1 5.5 -
53 0 1 7.1 -
54 0 1 4.5 -
55 0 1 5.5 -
56 0 1 5.6 -
57 0 0 5.4 -
58 0 0 4.6 -
59 0 0 5.3 -
60 0 1 4.5 0.25
61 0 0 7.8 -
62 0 1 11.7 -
63 0 0 5.5 -
64 0 1 7.1 -
65 0 0 5.4 -
66 0 0 4.0 -
67 0 1 6.3 -
68 0 0 5.6 -
69 0 1 7.1 -
70 0 1 4.5 0
71 0 0 4.9 -
72 0 1 5.9 -
73 0 0 3.2 -
74 0 1 12.5 -
75 0 1 11.2 -
76 0 1 8.1 -
77 0 1 7.8 -
78 0 1 10.5 -
79 0 1 12.5 -
80 0 1 11.1 0.75
81 0 1 7.6 -
82 0 1 9.1 -
83 0 1 13.0 -
84 0 1 7.3 -
85 0 0 4.2 -
86 0 1 4.0 -
87 0 1 6.6 -
88 0 1 5.7 -
89 0 1 9.5 -
90 0 1 6.0 0.0
91 0 1 10.2 -
92 0 1 5.1 -
93 0 1 6.2 -
94 0 0 6.5 -
95 0 0 3.0 -
96 0 1 8.8 -
97 0 1 8.8 -
98 0 1 8.5 -
99 0 0 7.6 -

100 0 0 5.5 0.25
Minimum 0 0 3.0 0
Maximum 0 1.0 13.0 0.75

Mean 0 0.67 6.8 0.18
Standard Dev. 0 0.47 2.5 0.24

Geometric mean - - 6.4 -
Median 0 1.0 6.2 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODGH-3

0.67
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Table G.75: Pebble Count and Calcite Index, RG_FODGH, 018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.2 -
2 0 1 7.1 -
3 0 1 12.0 -
4 0 1 14.7 -
5 0 1 3.0 -
6 0 1 4.2 -
7 0 0 6.4 -
8 0 0 5.5 -
9 0 1 9.3 -
10 0 1 12.6 0.25
11 0 1 11.6 -
12 0 1 13.0 -
13 0 1 12.4 -
14 0 0 3.4 -
15 0 0 3.0 -
16 0 0 9.5 -
17 0 1 16.0 -
18 0 0 5.8 -
19 0 0 6.7 -
20 0 1 6.9 0
21 0 1 18.5 -
22 0 0 6.5 -
23 0 1 9.9 -
24 0 1 12.4 -
25 0 0 5.3 -
26 0 0 2.3 -
27 0 1 9.2 -
28 0 1 4.6 -
29 0 1 5.4 -
30 0 0 10.5 0
31 0 1 12.7 -
32 0 0 9.3 -
33 0 1 6.5 -
34 0 1 13.4 -
35 0 0 7.4 -
36 0 0 12.6 -
37 0 1 10.8 -
38 0 1 9.5 -
39 0 1 8.7 -
40 0 0 4.1 0
41 0 1 10.2 -
42 0 0 7.3 -
43 0 1 6.7 -
44 0 0 6.9 -
45 0 1 11.0 -
46 0 1 17.5 -
47 0 1 14.6 -
48 0 1 11.5 -
49 0 1 2.7 -
50 0 0 12.0 0.75
51 0 1 14.8 -
52 0 1 12.6 -
53 0 1 12.1 -
54 0 1 13.3 -
55 0 1 13.7 -
56 0 1 12.8 -
57 0 1 15.0 -
58 0 1 11.3 -
59 0 1 13.1 -
60 0 1 10.2 0
61 0 1 15.6 -
62 0 0 3.4 -
63 0 1 13.0 -
64 0 1 11.6 -
65 0 1 5.7 -
66 0 1 11.2 -
67 0 0 2.1 -
68 0 0 6.1 -
69 0 1 11.5 -
70 0 1 6.9 0.25
71 0 0 2.7 -
72 0 1 19.5 -
73 0 0 2.4 -
74 0 0 6.6 -
75 0 0 15.5 -
76 0 0 8.2 -
77 0 1 13.0 -
78 0 1 6.6 -
79 0 0 8.2 -
80 0 1 5.1 0.50
81 0 1 7.9 -
82 0 0 9.4 -
83 0 0 11.2 -
84 0 1 19.0 -
85 0 1 7.9 -
86 0 0 2.8 -
87 0 1 18.5 -
88 0 1 5.3 -
89 0 1 12.5 -
90 0 1 18.0 0.50
91 0 1 17.2 -
92 0 1 9.6 -
93 0 0 11.1 -
94 0 1 10.5 -
95 0 1 13.6 -
96 0 1 16.5 -
97 0 1 9.9 -
98 0 1 7.0 -
99 0 1 11.3 -

100 0 1 16.5 0.75
Minimum 0 0 2.1 0
Maximum 0 1.0 19.5 0.75

Mean 0 0.69 9.9 0.30
Standard Dev. 0 0.46 4.4 0.31

Geometric mean - - 8.8 -
Median 0 1.0 10.2 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODGH-4

0.69
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Table G.75: Pebble Count and Calcite Index, RG_FODGH, 018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.5 -
2 0 1 9.3 -
3 0 1 10.6 -
4 0 1 5.3 -
5 0 1 6.0 -
6 0 1 8.3 -
7 0 1 16.0 -
8 0 1 10.5 -
9 0 1 11.5 -
10 0 1 6.3 0.25
11 0 1 9.1 -
12 0 1 7.2 -
13 0 1 11.5 -
14 0 1 15.5 -
15 0 1 20.5 -
16 0 1 9.8 -
17 0 1 22.0 -
18 0 1 14.5 -
19 0 1 10.4 -
20 0 1 19.8 0
21 0 1 15.2 -
22 0 1 13.3 -
23 0 1 21.5 -
24 0 1 6.5 -
25 0 1 15.3 -
26 0 1 9.5 -
27 0 1 5.1 -
28 0 1 8.2 -
29 0 1 7.4 -
30 0 1 6.9 0
31 0 1 9.0 -
32 0 1 12.5 -
33 0 1 9.4 -
34 0 1 7.2 -
35 0 1 9.8 -
36 0 1 18.0 -
37 0 1 10.2 -
38 0 0 2.7 -
39 0 0 4.6 -
40 0 1 10.1 0.25
41 0 1 7.8 -
42 0 1 6.4 -
43 0 0 8.7 -
44 0 0 4.1 -
45 0 1 9.2 -
46 0 0 6.1 -
47 0 0 8.2 -
48 0 1 10.0 -
49 0 1 6.8 -
50 0 1 9.7 0.50
51 0 1 5.8 -
52 0 1 5.4 -
53 0 1 6.5 -
54 0 1 7.0 -
55 0 1 18.0 -
56 0 0 10.0 -
57 0 0 5.8 -
58 0 1 8.0 -
59 0 1 7.6 -
60 0 0 5.1 0
61 0 0 4.2 -
62 0 1 7.8 -
63 0 1 8.3 -
64 0 1 22.0 -
65 0 1 10.8 -
66 0 1 9.4 -
67 0 1 23.0 -
68 0 1 5.5 -
69 0 1 11.6 -
70 0 1 9.8 0
71 0 1 11.5 -
72 0 1 6.5 -
73 0 1 16.5 -
74 0 1 8.8 -
75 0 1 8.0 -
76 0 1 13.8 -
77 0 1 8.5 -
78 0 1 4.2 -
79 0 1 5.0 -
80 0 1 5.0 0.25
81 0 0 8.0 -
82 0 0 5.2 -
83 0 1 9.5 -
84 0 1 7.2 -
85 0 1 8.6 -
86 0 1 5.3 -
87 0 1 6.0 -
88 0 1 6.2 -
89 0 1 8.3 -
90 0 1 4.0 0
91 0 0 6.8 -
92 0 1 5.5 -
93 0 1 3.2 -
94 0 1 6.2 -
95 0 1 7.0 -
96 0 1 8.2 -
97 0 1 6.3 -
98 0 1 6.8 -
99 0 1 6.4 -

100 0 1 9.0 0.25
Minimum 0 0 2.7 0
Maximum 0 1.0 23.0 0.50

Mean 0 0.87 9.3 0.15
Standard Dev. 0 0.34 4.4 0.17

Geometric mean - - 8.4 -
Median 0 1.0 8.3 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODGH-5

0.87

Page 5 of 5



Table G.77: Pebble Count and Calcite Index, RG_GATE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 2 1 18.0 -
2 2 1 15.0 -
3 0 1 17.0 -
4 2 1 18.0 -
5 2 1 20.0 -
6 2 1 20.0 -
7 2 1 24.0 -
8 2 1 10.0 -
9 2 1 13.0 -
10 2 1 23.0 1.0
11 2 1 12.0 -
12 2 1 17.0 -
13 2 1 25.0 -
14 2 1 14.0 -
15 2 1 12.0 -
16 0 1 10.0 -
17 2 1 16.0 -
18 2 1 21.0 -
19 2 1 19.0 -
20 2 1 28.0 1.0
21 2 1 22.0 -
22 2 1 24.0 -
23 2 1 12.0 -
24 2 1 40.0 -
25 2 1 39.0 -
26 2 1 38.0 -
27 2 1 17.0 -
28 2 1 14.0 -
29 2 1 9.0 -
30 1 1 6.0 0.50
31 1 1 7.0 -
32 1 1 2.0 -
33 SAND / FINES - - -
34 SAND / FINES - - -
35 1 1 35.0 -
36 2 1 15.0 -
37 1 1 5.0 -
38 2 1 16.0 -
39 2 1 13.0 -
40 2 1 14.0 1.0
41 2 1 13.0 -
42 2 1 14.0 -
43 2 1 15.0 -
44 2 1 15.0 -
45 2 1 20.0 -
46 2 1 13.0 -
47 0 1 3.0 -
48 0 1 7.0 -
49 2 1 8.0 -
50 1 1 8.0 0.50
51 2 1 5.0 -
52 2 1 8.0 -
53 2 1 11.0 -
54 2 1 43.0 -
55 2 1 4.0 -
56 2 1 57.0 -
57 2 1 8.0 -
58 2 1 15.0 -
59 0 1 2.0 -
60 2 1 11.0 1.0
61 2 1 7.0 -
62 0 1 5.0 -
63 0 1 4.0 -
64 0 1 3.0 -
65 0 1 4.0 -
66 0 1 2.0 -
67 2 1 25.0 -
68 2 1 12.0 -
69 0 1 1.0 -
70 2 1 37.0 1.0
71 2 1 18.0 -
72 2 1 7.0 -
73 2 1 9.0 -
74 0 1 3.0 -
75 2 1 7.0 -
76 2 1 25.0 -
77 0 1 6.0 -
78 2 1 25.0 -
79 0 1 6.0 -
80 2 1 17.0 1.0
81 0 1 3.0 -
82 0 1 4.0 -
83 2 1 17.0 -
84 2 1 18.0 -
85 2 1 12.0 -
86 2 1 16.0 -
87 2 1 15.0 -
88 0 1 4.0 -
89 2 1 13.0 -
90 0 1 9.0 0
91 0 1 4.0 -
92 2 1 18.0 -
93 0 1 7.0 -
94 2 1 18.0 -
95 2 1 22.0 -
96 2 1 11.0 -
97 2 1 15.0 -
98 2 1 19.0 -
99 2 1 17.0 -

100 2 1 36.0 1.0
Minimum 0 1 1.0 0
Maximum 2.0 1.0 57.0 1.0

Mean 1.5 1.0 14.9 0.80
Standard Dev. 0.81 0 10.2 0.35

Geometric mean - - 11.6 -
Median 2.0 1.0 14.0 1.0

Calcite Index - -

Note: "-" no data.

RG_GATE

2.5



Table G.78: Pebble Count and Calcite Index, RG_GHCKD, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.4 -
2 2 1 8.0 -
3 2 1 6.5 -
4 0 1 11.4 -
5 2 1 23.0 -
6 2 1 12.0 -
7 2 1 10.5 -
8 0 1 9.3 -
9 0 1 8.0 -
10 2 1 15.0 0.50
11 2 1 13.0 -
12 2 1 9.6 -
13 2 1 10.0 -
14 1 1 11.0 -
15 1 1 7.5 -
16 0 1 11.6 -
17 0 1 11.0 -
18 1 1 15.4 -
19 0 1 8.5 -
20 0 1 6.5 0.25
21 0 1 3.5 -
22 2 1 13.5 -
23 2 1 10.0 -
24 2 1 7.7 -
25 2 1 15.0 -
26 2 1 12.5 -
27 2 1 7.0 -
28 2 1 10.0 -
29 0 1 5.7 -
30 1 1 7.9 0.50
31 0 1 6.4 -
32 0 1 12.0 -
33 0 1 7.5 -
34 0 1 7.4 -
35 0 1 11.0 -
36 1 1 12.0 -
37 0 1 6.1 -
38 0 1 11.2 -
39 1 1 8.0 -
40 0 1 4.5 0.25
41 1 1 12.0 -
42 0 1 15.0 -
43 1 1 6.5 -
44 0 0 5.2 -
45 0 1 11.5 -
46 0 0 6.5 -
47 0 1 8.2 -
48 0 1 9.0 -
49 0 1 9.5 -
50 0 0 6.5 0.25
51 0 1 5.9 -
52 1 1 15.0 -
53 0 0 7.6 -
54 0 1 10.6 -
55 0 0 5.2 -
56 0 0 4.3 -
57 0 1 8.4 -
58 2 1 12.0 -
59 2 1 13.0 -
60 0 1 7.0 0
61 0 1 5.2 -
62 0 1 6.7 -
63 1 1 14.5 -
64 0 1 12.0 -
65 0 1 9.2 -
66 0 1 7.6 -
67 0 1 5.2 -
68 0 1 9.3 -
69 1 1 10.3 -
70 0 0 7.9 0.50
71 0 1 5.0 -
72 0 1 9.2 -
73 0 1 4.8 -
74 0 0 6.3 -
75 0 1 4.2 -
76 0 1 7.5 -
77 1 1 6.8 -
78 1 1 3.9 -
79 2 1 15.5 -
80 2 1 22.0 0.25
81 0 1 8.2 -
82 0 1 8.3 -
83 0 1 7.2 -
84 0 0 4.5 -
85 0 1 5.7 -
86 0 0 8.9 -
87 0 0 5.0 -
88 0 1 5.8 -
89 0 1 4.5 -
90 1 1 22.5 0.25
91 0 1 7.5 -
92 0 1 14.2 -
93 0 1 6.0 -
94 1 1 18.0 -
95 0 1 10.2 -
96 0 1 8.4 -
97 0 0 5.5 -
98 0 1 5.0 -
99 0 0 6.0 -

100 0 1 13.4 0.50
Minimum 0 0 3.5 0
Maximum 2.0 1.0 23.0 0.50

Mean 0.55 0.87 9.2 0.33
Standard Dev. 0.81 0.34 4.0 0.17

Geometric mean - - 8.5 -
Median 0 1.0 8.3 0.25

Calcite Index - -

Note: "-" no data.

RG_GHCKD

1.4



Table G.79: Pebble Count and Calcite Index, RG_GRDS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.8 -
2 0 1 8.3 -
3 0 1 8.6 -
4 0 1 6.1 -
5 0 1 7.9 -
6 0 1 9.2 -
7 0 1 10.8 -
8 0 1 4.2 -
9 0 1 7.9 -
10 0 1 4.0 0
11 0 0 9.8 -
12 0 1 7.4 -
13 0 1 5.6 -
14 0 1 9.2 -
15 0 1 5.5 -
16 0 1 4.6 -
17 0 1 26.1 -
18 0 1 5.8 -
19 0 1 41.0 -
20 0 1 14.4 0.25
21 0 1 12.0 -
22 0 1 32.0 -
23 0 1 25.0 -
24 0 1 10.2 -
25 0 1 11.9 -
26 0 1 9.5 -
27 0 1 16.6 -
28 0 1 18.5 -
29 0 1 5.7 -
30 0 1 37.5 0.25
31 0 1 4.3 -
32 0 1 5.9 -
33 0 1 8.8 -
34 0 1 22.0 -
35 0 1 8.1 -
36 0 1 6.8 -
37 0 1 3.8 -
38 0 0 8.6 -
39 0 1 11.4 -
40 0 1 6.2 0.25
41 0 1 8.7 -
42 0 1 6.0 -
43 0 0 8.3 -
44 0 1 8.2 -
45 0 1 7.4 -
46 0 1 8.9 -
47 0 1 16.1 -
48 0 1 34.0 -
49 0 1 22.1 -
50 0 1 16.0 0.25
51 0 1 5.5 -
52 0 1 9.8 -
53 0 0 7.4 -
54 0 1 15.3 -
55 0 1 12.8 -
56 0 1 3.8 -
57 0 1 17.6 -
58 0 0 8.1 -
59 0 1 13.2 -
60 0 1 21.0 0.75
61 0 1 20.0 -
62 0 1 20.4 -
63 0 1 5.5 -
64 0 1 6.1 -
65 0 1 9.0 -
66 0 1 9.8 -
67 0 1 8.7 -
68 0 1 11.9 -
69 0 0 5.6 -
70 0 1 9.3 0.50
71 0 0 17.4 -
72 0 0 6.4 -
73 0 1 27.1 -
74 0 0 4.0 -
75 0 0 5.6 -
76 0 1 10.5 -
77 0 1 7.1 -
78 0 1 14.1 -
79 0 1 13.8 -
80 0 1 5.6 0.25
81 0 1 4.8 -
82 0 1 10.0 -
83 0 1 5.9 -
84 0 1 5.8 -
85 0 0 15.5 -
86 0 1 3.8 -
87 0 1 10.4 -
88 0 1 18.6 -
89 0 1 6.1 -
90 0 1 22.0 0.25
91 0 1 5.8 -
92 0 1 9.4 -
93 0 1 12.3 -
94 0 1 6.2 -
95 0 1 18.6 -
96 0 0 SAND/ GRAVEL -
97 0 1 10.6 -
98 0 0 2.1 -
99 0 1 10.8 -

100 0 1 13.1 0.50
Minimum 0 0 2.1 0
Maximum 0 1.0 41.0 0.75

Mean 0 0.87 11.5 0.33
Standard Dev. 0 0.34 7.5 0.21

Geometric mean - - 9.6 -
Median 0 1.0 9.2 0.25

Calcite Index - -

Note: "-" no data.

RG_GRDS

0.9



Table G.80: Pebble Count and Calcite Index, RG_HACKDS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.4 -
2 0 1 7.1 -
3 0 0 4.9 -
4 0 1 7.5 -
5 0 0 3.1 -
6 0 1 7.4 -
7 0 1 18.0 -
8 0 1 8.6 -
9 0 1 11.4 -

10 0 1 10.3 0
11 0 1 9.6 -
12 0 1 8.5 -
13 0 0 1.5 -
14 0 1 18.5 -
15 0 1 13.2 -
16 0 1 7.3 -
17 0 1 10.5 -
18 0 1 15.6 -
19 0 1 19.0 -
20 0 1 22.5 0.25
21 0 1 11.5 -
22 0 0 4.0 -
23 0 0 5.2 -
24 0 1 7.4 -
25 0 1 11.2 -
26 0 1 7.7 -
27 0 1 6.5 -
28 0 1 7.6 -
29 0 1 18.0 -
30 0 1 16.0 0.25
31 0 1 10.2 -
32 0 1 21.5 -
33 0 1 5.1 -
34 0 0 4.3 -
35 0 1 7.4 -
36 0 1 8.8 -
37 0 0 3.0 -
38 0 1 7.9 -
39 0 1 6.2 -
40 0 1 10.4 0.50
41 0 1 4.9 -
42 0 1 6.5 -
43 0 1 7.0 -
44 0 0 5.9 -
45 0 1 10.5 -
46 0 1 24.5 -
47 0 1 4.6 -
48 0 1 6.5 -
49 0 1 18.0 -
50 0 1 12.5 0
51 0 1 20.0 -
52 0 1 8.0 -
53 0 1 5.8 -
54 0 1 8.9 -
55 0 0 2.7 -
56 0 1 6.3 -
57 0 1 12.5 -
58 0 1 8.8 -
59 0 1 20.0 -
60 0 1 19.5 0.25
61 0 1 12.5 -
62 0 0 3.2 -
63 0 1 6.3 -
64 0 1 15.5 -
65 0 1 14.5 -
66 0 1 8.3 -
67 0 1 7.2 -
68 0 1 12.0 -
69 0 1 10.4 -
70 0 1 16.0 0
71 0 1 7.5 -
72 0 1 21.7 -
73 0 0 4.6 -
74 0 1 9.9 -
75 0 1 10.9 -
76 0 1 7.2 -
77 0 1 16.5 -
78 0 1 9.1 -
79 0 1 8.0 -
80 0 1 14.7 0.50
81 0 1 15.1 -
82 0 1 6.5 -
83 0 1 13.6 -
84 0 1 11.7 -
85 0 1 8.0 -
86 0 1 9.3 -
87 0 1 5.9 -
88 0 1 7.5 -
89 0 1 10.4 -
90 0 1 7.1 0.25
91 0 1 11.0 -
92 0 1 5.7 -
93 0 1 6.8 -
94 0 0 6.2 -
95 0 1 5.4 -
96 0 1 11.1 -
97 0 1 17.0 -
98 0 1 9.5 -
99 0 1 16.0 -
100 0 1 15.5 0.75

Minimum 0 0 1.5 0
Maximum 0 1.0 24.5 0.75

Mean 0 0.87 10.2 0.28
Standard Dev. 0 0.34 5.0 0.25

Geometric mean - - 9.0 -
Median 0 1.0 8.8 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_HACKDS-1

0.87
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Table G.80: Pebble Count and Calcite Index, RG_HACKDS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.4 -
2 0 1 5.2 -
3 0 1 5.5 -
4 0 1 8.0 -
5 0 1 9.5 -
6 0 1 7.2 -
7 0 1 11.4 -
8 0 0 3.6 -
9 0 1 7.0 -

10 0 1 9.4 0.25
11 0 1 4.5 -
12 0 1 13.6 -
13 0 1 9.3 -
14 0 1 7.2 -
15 0 1 7.5 -
16 0 1 8.6 -
17 0 1 13.2 -
18 0 1 7.5 -
19 0 1 7.3 -
20 0 1 12.5 0.25
21 0 1 13.2 -
22 0 1 14.4 -
23 0 1 19.0 -
24 0 1 10.5 -
25 0 1 11.5 -
26 0 1 7.4 -
27 0 1 7.0 -
28 0 1 16.0 -
29 0 0 4.5 -
30 0 1 10.5 0.25
31 0 1 12.6 -
32 0 1 11.5 -
33 0 1 12.8 -
34 0 0 5.8 -
35 0 1 13.7 -
36 0 1 14.5 -
37 0 1 5.6 -
38 0 1 15.2 -
39 0 1 12.5 -
40 0 1 12.0 0.25
41 0 1 9.2 -
42 0 1 3.8 -
43 0 1 3.2 -
44 0 1 9.6 -
45 0 1 8.2 -
46 0 1 14.6 -
47 0 1 9.3 -
48 0 1 17.0 -
49 0 1 15.5 -
50 0 1 13.3 0.50
51 0 1 12.4 -
52 0 0 3.4 -
53 0 1 6.2 -
54 0 1 14.2 -
55 0 1 10.6 -
56 0 1 14.5 -
57 0 1 5.4 -
58 0 1 9.3 -
59 0 1 8.0 -
60 0 1 5.2 0.50
61 0 1 2.7 -
62 0 1 4.4 -
63 0 1 4.6 -
64 0 1 5.2 -
65 0 1 3.0 -
66 0 1 9.3 -
67 0 1 12.0 -
68 0 1 13.8 -
69 0 1 11.2 -
70 0 1 6.4 0
71 0 1 4.5 -
72 0 1 9.0 -
73 0 1 14.3 -
74 0 1 15.8 -
75 0 1 6.2 -
76 0 1 5.2 -
77 0 1 5.3 -
78 0 1 12.2 -
79 0 0 5.2 -
80 0 1 7.4 0.25
81 0 1 7.5 -
82 0 1 6.4 -
83 0 0 4.2 -
84 0 1 10.5 -
85 0 1 8.8 -
86 0 1 9.2 -
87 0 1 6.9 -
88 0 1 4.8 -
89 0 1 5.5 -
90 0 1 6.3 0.25
91 0 1 16.5 -
92 0 1 9.8 -
93 0 1 3.0 -
94 0 1 9.4 -
95 0 1 6.3 -
96 0 1 4.8 -
97 0 1 4.0 -
98 0 1 6.3 -
99 0 1 10.4 -
100 0 1 8.0 0.25

Minimum 0 0 2.7 0
Maximum 0 1.0 19.0 0.50

Mean 0 0.94 8.9 0.28
Standard Dev. 0 0.24 3.9 0.14

Geometric mean - - 8.1 -
Median 0 1.0 8.4 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_HACKDS-2

0.94
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Table G.80: Pebble Count and Calcite Index, RG_HACKDS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.8 -
2 0 1 9.2 -
3 0 1 7.4 -
4 0 1 11.5 -
5 0 1 10.4 -
6 0 1 6.2 -
7 0 1 11.5 -
8 0 1 7.6 -
9 0 1 12.0 -

10 0 1 11.5 0
11 0 1 13.0 -
12 0 1 10.8 -
13 0 1 5.9 -
14 0 1 19.5 -
15 0 1 11.0 -
16 0 0 4.0 -
17 0 1 15.1 -
18 0 1 11.2 -
19 0 1 7.5 -
20 0 1 11.3 0.50
21 0 1 9.5 -
22 0 1 13.6 -
23 0 1 11.5 -
24 0 1 8.9 -
25 0 1 8.5 -
26 0 1 19.5 -
27 0 0 1.3 -
28 0 1 8.1 -
29 0 1 12.6 -
30 0 1 17.6 0.25
31 0 1 9.5 -
32 0 0 2.7 -
33 0 1 9.9 -
34 0 1 8.5 -
35 0 1 13.0 -
36 0 1 10.9 -
37 0 0 3.1 -
38 0 0 9.4 -
39 0 1 16.3 -
40 0 1 5.9 0.25
41 0 1 7.3 -
42 0 1 6.6 -
43 0 1 6.8 -
44 0 1 7.6 -
45 0 0 4.5 -
46 0 1 6.0 -
47 0 1 9.9 -
48 0 1 8.6 -
49 0 1 4.3 -
50 0 1 6.5 0
51 0 1 14.4 -
52 0 1 5.9 -
53 0 1 12.0 -
54 0 1 6.5 -
55 0 1 4.1 -
56 0 1 17.0 -
57 0 1 10.8 -
58 0 1 12.0 -
59 0 1 3.7 -
60 0 1 14.5 0.25
61 0 1 10.0 -
62 0 1 7.9 -
63 0 1 16.5 -
64 0 1 4.3 -
65 0 1 25.0 -
66 0 1 8.5 -
67 0 1 12.2 -
68 0 1 14.6 -
69 0 1 19.0 -
70 0 1 15.5 0.25
71 0 0 6.2 -
72 0 1 5.7 -
73 0 1 7.4 -
74 0 0 1.3 -
75 0 1 15.5 -
76 0 1 6.0 -
77 0 1 6.3 -
78 0 1 13.8 -
79 0 1 7.2 -
80 0 1 18.5 0.50
81 0 1 19.0 -
82 0 1 9.7 -
83 0 1 8.3 -
84 0 1 8.9 -
85 0 1 9.0 -
86 0 1 5.5 -
87 0 1 10.1 -
88 0 1 6.2 -
89 0 1 8.8 -
90 0 1 15.0 0.50
91 0 1 12.4 -
92 0 1 7.6 -
93 0 1 14.5 -
94 0 1 8.2 -
95 0 1 4.4 -
96 0 1 14.9 -
97 0 1 6.6 -
98 0 1 4.9 -
99 0 0 4.6 -
100 0 1 4.5 0

Minimum 0 0 1.3 0
Maximum 0 1.0 25.0 0.50

Mean 0 0.91 9.8 0.25
Standard Dev. 0 0.29 4.5 0.20

Geometric mean - - 8.7 -
Median 0 1.0 9.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_HACKDS-3

0.91
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Table G.80: Pebble Count and Calcite Index, RG_HACKDS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.0 -
2 0 1 6.2 -
3 0 0 2.3 -
4 0 1 8.5 -
5 0 1 7.8 -
6 0 1 18.2 -
7 0 1 5.7 -
8 0 1 5.0 -
9 0 1 7.5 -

10 0 1 18.0 0.50
11 0 1 9.0 -
12 0 1 9.8 -
13 0 1 7.2 -
14 0 1 5.4 -
15 0 1 12.3 -
16 0 1 6.2 -
17 0 1 17.5 -
18 0 1 7.1 -
19 0 1 4.8 -
20 0 1 18.5 0.25
21 0 1 10.0 -
22 0 1 6.5 -
23 0 1 21.0 -
24 0 1 12.0 -
25 0 1 8.8 -
26 0 1 6.4 -
27 0 1 7.8 -
28 0 1 6.5 -
29 0 1 5.5 -
30 0 1 8.8 0.25
31 0 1 7.6 -
32 0 1 5.0 -
33 0 1 7.6 -
34 0 1 6.4 -
35 0 1 17.0 -
36 0 1 9.4 -
37 0 1 6.0 -
38 0 1 9.3 -
39 0 1 11.0 -
40 0 1 9.2 0
41 0 1 7.2 -
42 0 1 7.6 -
43 0 1 11.8 -
44 0 1 11.5 -
45 0 1 13.5 -
46 0 1 5.2 -
47 0 1 11.5 -
48 0 1 9.8 -
49 0 1 8.8 -
50 0 1 8.4 0
51 0 1 6.5 -
52 0 1 5.8 -
53 0 1 7.5 -
54 0 1 7.5 -
55 0 1 5.4 -
56 0 1 7.0 -
57 0 1 10.8 -
58 0 1 14.8 -
59 0 1 4.5 -
60 0 1 5.2 0.25
61 0 1 6.2 -
62 0 1 9.4 -
63 0 1 6.8 -
64 0 1 7.2 -
65 0 1 5.4 -
66 0 1 6.0 -
67 0 1 9.8 -
68 0 1 6.4 -
69 0 1 7.5 -
70 0 1 7.2 0.25
71 0 1 7.3 -
72 0 1 8.8 -
73 0 1 11.8 -
74 0 1 6.2 -
75 0 1 7.5 -
76 0 1 8.3 -
77 0 1 5.6 -
78 0 1 8.8 -
79 0 1 8.5 -
80 0 1 6.6 0.25
81 0 1 8.8 -
82 0 1 6.0 -
83 0 1 8.3 -
84 0 1 22.0 -
85 0 1 9.8 -
86 0 1 10.5 -
87 0 1 9.2 -
88 0 1 4.4 -
89 0 1 9.0 -
90 0 1 16.0 0.50
91 0 1 12.5 -
92 0 1 7.5 -
93 0 1 12.2 -
94 0 1 17.5 -
95 0 1 14.0 -
96 0 1 13.2 -
97 0 1 10.1 -
98 0 1 9.3 -
99 0 1 14.0 -
100 0 1 10.3 0.25

Minimum 0 0 2.3 0
Maximum 0 1.0 22.0 0.50

Mean 0 0.99 9.1 0.25
Standard Dev. 0 0.10 3.8 0.17

Geometric mean - - 8.4 -
Median 0 1.0 8.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_HACKDS-4

0.99
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Table G.80: Pebble Count and Calcite Index, RG_HACKDS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.5 -
2 0 1 5.0 -
3 0 1 12.4 -
4 0 1 5.5 -
5 0 1 16.0 -
6 0 0 1.7 -
7 0 1 8.5 -
8 0 1 13.1 -
9 0 1 6.6 -

10 0 1 17.0 0
11 0 1 9.7 -
12 0 1 9.5 -
13 0 1 8.4 -
14 0 1 10.0 -
15 0 1 8.1 -
16 0 1 6.2 -
17 0 1 9.6 -
18 0 0 1.7 -
19 0 0 4.3 -
20 0 1 14.0 0.25
21 0 1 23.0 -
22 0 1 10.5 -
23 0 1 11.2 -
24 0 1 5.1 -
25 0 1 12.4 -
26 0 1 6.3 -
27 0 1 7.8 -
28 0 1 3.9 -
29 0 1 5.7 -
30 0 1 7.5 0
31 0 1 7.2 -
32 0 1 10.8 -
33 0 1 11.0 -
34 0 1 8.1 -
35 0 1 3.9 -
36 0 1 13.6 -
37 0 1 7.6 -
38 0 1 8.7 -
39 0 1 14.0 -
40 0 1 13.0 0.50
41 0 1 10.5 -
42 0 1 13.8 -
43 0 1 15.5 -
44 0 1 11.0 -
45 0 1 16.5 -
46 0 1 8.2 -
47 0 0 2.5 -
48 0 1 13.0 -
49 0 1 10.8 -
50 0 1 3.2 0.50
51 0 1 4.4 -
52 0 1 9.0 -
53 0 1 7.3 -
54 0 1 17.6 -
55 0 1 15.0 -
56 0 1 9.8 -
57 0 1 12.5 -
58 0 0 6.6 -
59 0 1 9.2 -
60 0 1 15.0 0.50
61 0 1 27.0 -
62 0 1 17.8 -
63 0 1 21.5 -
64 0 1 24.5 -
65 0 1 12.0 -
66 0 1 6.4 -
67 0 1 11.7 -
68 0 1 10.0 -
69 0 1 12.8 -
70 0 1 12.1 0
71 0 1 13.5 -
72 0 1 15.0 -
73 0 1 13.4 -
74 0 1 5.2 -
75 0 1 7.0 -
76 0 1 16.9 -
77 0 1 17.0 -
78 0 1 21.0 -
79 0 1 10.6 -
80 0 1 9.6 0
81 0 1 15.5 -
82 0 1 5.2 -
83 0 1 14.7 -
84 0 1 12.5 -
85 0 1 28.0 -
86 0 1 7.1 -
87 0 1 6.5 -
88 0 1 9.3 -
89 0 1 12.6 -
90 0 1 14.9 0.25
91 0 1 24.0 -
92 0 1 9.2 -
93 0 1 12.4 -
94 0 1 7.6 -
95 0 1 11.7 -
96 0 1 11.0 -
97 0 1 11.9 -
98 0 1 7.2 -
99 0 1 12.0 -
100 0 1 16.5 0

Minimum 0 0 1.7 0
Maximum 0 1.0 28.0 0.50

Mean 0 0.95 11.2 0.20
Standard Dev. 0 0.22 5.3 0.23

Geometric mean - - 9.9 -
Median 0 1.0 10.8 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_HACKDS-5

0.95
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Table G.81: Pebble Count and Calcite Index, RG_HACKUS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.0 -
2 0 0 4.6 -
3 0 1 5.1 -
4 0 1 13.9 -
5 0 0 6.1 -
6 0 0 5.9 -
7 0 0 5.2 -
8 0 0 6.0 -
9 0 1 11.5 -
10 0 1 11.3 0
11 0 1 9.5 -
12 0 0 4.6 -
13 0 0 9.3 -
14 0 0 4.0 -
15 0 0 11.9 -
16 0 0 8.2 -
17 0 0 13.6 -
18 0 0 6.3 -
19 0 0 5.0 -
20 0 1 10.9 0.25
21 0 0 12.0 -
22 0 0 26.0 -
23 0 1 12.5 -
24 0 1 19.7 -
25 0 1 8.9 -
26 0 0 7.7 -
27 0 0 6.2 -
28 0 1 6.9 -
29 0 1 12.8 -
30 0 0 10.4 0
31 0 0 6.2 -
32 0 0 11.0 -
33 0 0 12.5 -
34 0 0 8.6 -
35 0 0 4.7 -
36 0 0 7.9 -
37 0 0 5.1 -
38 0 0 12.2 -
39 0 0 11.1 -
40 0 0 9.5 0.50
41 0 0 5.2 -
42 0 1 13.4 -
43 0 0 3.9 -
44 0 1 6.2 -
45 0 1 4.5 -
46 0 0 8.1 -
47 0 1 14.0 -
48 0 0 4.8 -
49 0 0 7.0 -
50 0 1 12.5 0.25
51 0 1 10.5 -
52 0 1 7.4 -
53 0 0 10.0 -
54 0 0 7.2 -
55 0 0 6.4 -
56 0 0 7.8 -
57 0 0 13.2 -
58 0 0 6.3 -
59 0 0 8.0 -
60 0 0 11.1 0.25
61 0 0 9.2 -
62 0 0 5.9 -
63 0 1 11.0 -
64 0 1 10.8 -
65 0 0 7.4 -
66 0 0 10.0 -
67 0 0 4.8 -
68 0 0 5.4 -
69 0 1 9.4 -
70 0 0 7.6 0.75
71 0 0 5.2 -
72 0 0 8.9 -
73 0 0 4.6 -
74 0 0 8.4 -
75 0 0 6.1 -
76 0 1 8.5 -
77 0 0 9.0 -
78 0 0 6.6 -
79 0 0 6.2 -
80 0 0 9.0 0.50
81 0 0 6.2 -
82 0 0 9.5 -
83 0 0 9.4 -
84 0 0 8.7 -
85 0 0 3.3 -
86 0 1 8.9 -
87 0 0 9.2 -
88 0 0 9.4 -
89 0 0 12.0 -
90 0 0 11.3 0
91 0 0 10.7 -
92 0 0 3.9 -
93 0 0 6.6 -
94 0 0 7.4 -
95 0 0 9.5 -
96 0 0 6.2 -
97 0 0 8.5 -
98 0 1 7.0 -
99 0 1 8.8 -

100 0 1 9.4 0.75
Minimum 0 0 3.3 0
Maximum 0 1.0 26.0 0.75

Mean 0 0.26 8.6 0.33
Standard Dev. 0 0.44 3.4 0.29

Geometric mean - - 8.1 -
Median 0 0 8.5 0.25

Calcite Index - -

Note: "-" no data.

RG_HACKUS

0.26



Table G.82: Pebble Count and Calcite Index, RG_KICK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.0 -
2 0 0 34.0 -
3 0 0 13.5 -
4 0 0 12.0 -
5 0 0 6.0 -
6 0 0 6.0 -
7 0 0 6.0 -
8 0 0 7.0 -
9 0 1 14.0 -

10 0 0 15.0 0.75
11 0 1 10.0 -
12 0 0 7.0 -
13 0 - 8.0 -
14 0 - 9.0 -
15 0 - 12.0 -
16 0 - 9.5 -
17 0 - 9.5 -
18 0 - 10.5 -
19 0 - 26.0 -
20 0 - 14.0 1.0
21 0 0 9.0 -
22 0 - 18.0 -
23 0 - 12.0 -
24 0 - 14.0 -
25 0 - 19.0 -
26 0 - 9.0 -
27 0 - 14.0 -
28 0 - 8.0 -
29 0 - 4.5 -
30 0 1 8.0 0
31 0 1 16.0 -
32 0 0 4.0 -
33 0 0 7.5 -
34 0 1 14.0 -
35 1 1 18.0 -
36 0 1 12.0 -
37 0 0 9.0 -
38 0 1 27.0 -
39 0 1 14.0 -
40 0 1 7.0 0.75
41 0 0 1.5 -
42 0 1 6.0 -
43 0 1 31.0 -
44 0 1 10.0 -
45 1 1 15.0 -
46 0 0 2.0 -
47 2 1 9.0 -
48 1 1 11.0 -
49 0 1 15.0 -
50 0 1 6.0 0.50
51 0 0 20.0 -
52 0 1 4.0 -
53 2 1 12.0 -
54 0 0 3.0 -
55 0 1 4.5 -
56 0 0 15.0 -
57 0 1 4.0 -
58 1 1 21.0 -
59 0 1 13.0 -
60 0 0 5.5 0.50
61 0 0 3.5 -
62 0 1 15.0 -
63 0 0 10.0 -
64 0 1 11.0 -
65 0 1 7.5 -
66 0 1 21.0 -
67 0 1 11.5 -
68 0 1 9.0 -
69 0 1 6.0 -
70 0 1 15.0 1.0
71 0 0 8.0 -
72 0 1 7.0 -
73 0 0 5.5 -
74 0 0 5.0 -
75 0 1 13.0 -
76 0 1 13.5 -
77 0 0 3.0 -
78 0 1 9.0 -
79 0 1 20.0 -
80 0 1 8.0 0.50
81 0 0 5.5 -
82 1 1 24.0 -
83 0 1 11.5 -
84 0 0 8.0 -
85 0 0 7.0 -
86 0 1 21.0 -
87 0 0 2.0 -
88 1 1 18.5 -
89 2 1 15.0 -
90 0 0 5.5 0.25
91 0 0 13.0 -
92 0 0 18.0 -
93 1 1 16.0 -
94 0 1 13.0 -
95 1 1 15.0 -
96 1 1 20.0 -
97 0 1 7.0 -
98 1 1 22.0 -
99 0 1 10.0 -
100 0 1 6.0 0.50

Minimum 0 0 1.5 0
Maximum 2 1.0 34.0 1.0

Mean 0.16 0.61 11.5 0.58
Standard Dev. 0.44 0.49 6.3 0.31

Geometric mean - - 9.8 -
Median 0 1.0 10.0 0.50

Calcite Index - -

Note: "-" no data.

RG_KICK

0.77



Table G.83: Pebble Count and Calcite Index, RG_MI2, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.0  -
2 0 1 5.0  -
3 0 0 17.0  -
4 0 1 5.5  -
5 0 1 7.5  -
6 0 1 8.5  -
7 0 1 14.0  -
8 0 1 7.0  -
9 0 1 3.0  -
10 0 1 4.5 0.50
11 0 1 14.5  -
12 0 1 4.0  -
13 0 1 14.0  -
14 0 1 16.0  -
15 0 1 10.0  -
16 0 1 23.0  -
17 0 1 18.0  -
18 0 1 7.0  -
19 0 1 11.5  -
20 0 1 5.0 0
21 0 0 3.5  -
22 0 1 7.0  -
23 0 1 5.5  -
24 0 1 7.0  -
25 0 1 15.0  -
26 0 1 7.0  -
27 0 1 17.0  -
28 0 1 16.0  -
29 0 1 12.5  -
30 0 1 14.5 0.75
31 0 1 7.0  -
32 0 1 15.0  -
33 0 1 11.0  -
34 0 1 25.0  -
35 0 1 15.0  -
36 0 1 9.5  -
37 0 1 8.5  -
38 0 1 7.5  -
39 0 1 7.0  -
40 0 1 4.0 1.0
41 0 1 10.0  -
42 0 1 4.5  -
43 0 1 11.0  -
44 0 1 11.5  -
45 0 1 6.0  -
46 0 1 7.0  -
47 0 1 11.0  -
48 0 1 7.0  -
49 0 1 5.5  -
50 0 1 7.0 0.50
51 0 1 8.0  -
52 0 1 7.0  -
53 0 1 5.0  -
54 0 1 5.0  -
55 0 1 6.0  -
56 0 1 6.5  -
57 0 1 13.0  -
58 0 1 6.0  -
59 0 1 12.0  -
60 0 1 13.5 0.75
61 0 1 4.5  -
62 0 1 6.0  -
63 0 1 11.0  -
64 0 1 15.0  -
65 0 1 17.0  -
66 0 1 6.0  -
67 0 1 28.0  -
68 0 1 9.0  -
69 0 1 7.0  -
70 0 1 9.0 0.75
71 0 1 10.0  -
72 0 1 4.0  -
73 0 1 14.0  -
74 0 1 9.0  -
75 0 1 7.0  -
76 0 1 12.0  -
77 0 1 8.0  -
78 0 1 8.0  -
79 0 1 5.0  -
80 0 1 6.0 0.50
81 0 1 3.5  -
82 0 0 Sand  -
83 0 1 12.0  -
84 0 1 16.0  -
85 0 1 7.0  -
86 0 1 17.0  -
87 0 1 11.0  -
88 0 1 19.0  -
89 0 1 8.0  -
90 0 1 1.3 0.75
91 0 1 6.0  -
92 0 0 1.0  -
93 0 1 13.0  -
94 0 1 4.0  -
95 0 1 10.0  -
96 0 1 5.0  -
97 0 1 8.0  -
98 0 1 7.0  -
99 0 1 17.0  -

100 0 1 16.0 0.25
Minimum 0 0 1.0 0
Maximum 0 1.0 28.0 1.0

Mean 0 0.96 9.6 0.58
Standard Dev. 0 0.20 5.1 0.29

Geometric mean - - 8.3 -
Median 0 1.0 8.0 0.63

Calcite Index - -

Note: "-" no data.

RG_MI2

0.96



Table G.84: Pebble Count and Calcite Index, RG_MI5, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.5 -
2 0 0 6.1 -
3 0 1 6.4 -
4 0 0 8.1 -
5 0 1 8.3 -
6 0 0 9.1 -
7 0 1 6.6 -
8 0 1 6.8 -
9 0 0 8.5 -
10 0 0 11.7 0
11 0 0 7.9 -
12 0 1 8.4 -
13 0 0 5.1 -
14 0 1 7.7 -
15 0 0 5.6 -
16 0 0 9.7 -
17 0 0 5.0 -
18 0 1 9.0 -
19 0 1 5.2 -
20 0 1 7.8 0.25
21 0 0 6.8 -
22 0 1 8.8 -
23 0 1 9.1 -
24 0 1 8.2 -
25 0 1 13.9 -
26 0 0 12.5 -
27 0 1 11.0 -
28 0 0 9.4 -
29 0 0 9.3 -
30 0 1 10.5 0.75
31 0 0 7.0 -
32 0 0 10.2 -
33 0 0 6.1 -
34 0 0 10.2 -
35 0 0 8.9 -
36 0 0 9.3 -
37 0 1 5.6 -
38 0 0 3.0 -
39 0 1 7.8 -
40 0 1 12.1 0
41 0 1 7.9 -
42 0 0 6.8 -
43 0 0 12.6 -
44 0 0 12.5 -
45 0 1 11.8 -
46 0 1 13.2 -
47 0 0 5.9 -
48 0 1 9.2 -
49 0 1 8.8 -
50 0 1 9.4 0
51 0 0 6.7 -
52 0 0 5.4 -
53 0 0 12.3 -
54 0 1 8.4 -
55 0 1 10.1 -
56 0 0 8.0 -
57 0 1 12.2 -
58 0 1 9.1 -
59 0 0 10.7 -
60 0 1 10.4 0.25
61 0 0 8.8 -
62 0 0 7.5 -
63 0 0 4.8 -
64 0 1 4.9 -
65 0 0 4.0 -
66 0 0 6.8 -
67 0 1 11.2 -
68 0 0 12.6 -
69 0 0 7.5 -
70 0 0 10.1 0.25
71 0 0 10.0 -
72 0 1 8.5 -
73 0 0 8.4 -
74 0 0 8.2 -
75 0 1 9.3 -
76 0 0 7.5 -
77 0 0 9.6 -
78 0 0 6.0 -
79 0 0 8.1 -
80 0 1 9.6 0.25
81 0 0 6.0 -
82 0 0 6.5 -
83 0 1 15.7 -
84 0 0 9.4 -
85 0 0 13.6 -
86 0 0 7.4 -
87 0 0 11.5 -
88 0 1 8.0 -
89 0 1 7.7 -
90 0 0 13.0 0.25
91 0 1 11.5 -
92 0 1 1.4 -
93 0 1 9.6 -
94 0 0 5.5 -
95 0 1 7.1 -
96 0 0 7.6 -
97 0 0 6.7 -
98 0 0 8.8 -
99 0 0 7.5 -

100 0 0 9.6 0.25
Minimum 0 0 1.4 0
Maximum 0 1.0 15.7 0.75

Mean 0 0.42 8.6 0.23
Standard Dev. 0 0.50 2.5 0.22

Geometric mean - - 8.2 -
Median 0 0 8.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MI5-1

0.42
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Table G.84: Pebble Count and Calcite Index, RG_MI5, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.6 -
2 0 1 13.2 -
3 0 1 6.4 -
4 0 1 10.9 -
5 0 1 6.3 -
6 0 1 4.7 -
7 0 1 13.5 -
8 0 1 5.5 -
9 0 1 5.6 -
10 0 1 18.0 0.50
11 0 1 4.4 -
12 0 0 13.0 -
13 0 0 4.3 -
14 0 1 12.3 -
15 0 1 9.4 -
16 0 0 12.6 -
17 0 1 6.8 -
18 0 1 4.7 -
19 0 0 8.8 -
20 0 0 8.5 0
21 0 0 12.0 -
22 0 0 9.6 -
23 0 0 11.2 -
24 0 1 5.3 -
25 0 0 5.7 -
26 0 1 5.5 -
27 0 0 12.0 -
28 0 1 6.3 -
29 0 0 12.5 -
30 0 0 6.3 0
31 0 0 16.0 -
32 0 0 7.7 -
33 0 1 5.5 -
34 0 0 6.3 -
35 0 0 11.7 -
36 0 1 13.0 -
37 0 0 5.0 -
38 0 1 4.7 -
39 0 0 6.6 -
40 0 1 12.3 0.50
41 0 1 12.6 -
42 0 0 6.0 -
43 0 0 9.8 -
44 0 0 10.5 -
45 0 0 9.4 -
46 0 0 8.6 -
47 0 0 6.8 -
48 0 1 16.0 -
49 0 0 9.2 -
50 0 1 7.3 0
51 0 0 3.2 -
52 0 0 7.6 -
53 0 0 10.3 -
54 0 0 8.3 -
55 0 1 6.6 -
56 0 0 8.7 -
57 0 1 6.2 -
58 0 0 6.9 -
59 0 0 10.4 -
60 0 1 5.1 0.25
61 0 0 10.3 -
62 0 0 8.1 -
63 0 1 8.2 -
64 0 0 8.5 -
65 0 0 13.0 -
66 0 0 10.5 -
67 0 0 9.0 -
68 0 0 7.3 -
69 0 0 8.0 -
70 0 1 6.3 0.25
71 0 1 2.8 -
72 0 1 4.7 -
73 0 0 9.0 -
74 0 0 11.5 -
75 0 1 6.7 -
76 0 0 9.2 -
77 0 1 8.7 -
78 0 0 13.8 -
79 0 0 10.3 -
80 0 0 7.7 0.25
81 0 0 10.8 -
82 0 0 9.2 -
83 0 1 16.0 -
84 0 0 10.1 -
85 0 0 7.7 -
86 0 1 8.5 -
87 0 0 15.0 -
88 0 0 10.2 -
89 0 0 8.1 -
90 0 0 10.7 0.25
91 0 0 8.3 -
92 0 0 8.0 -
93 0 0 6.2 -
94 0 0 8.3 -
95 0 0 7.8 -
96 0 1 7.3 -
97 0 0 9.4 -
98 0 0 12.1 -
99 0 0 7.8 -

100 0 0 6.3 0.50
Minimum 0 0 2.8 0
Maximum 0 1.0 18.0 0.50

Mean 0 0.37 8.9 0.25
Standard Dev. 0 0.49 3.1 0.20

Geometric mean - - 8.3 -
Median 0 0 8.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MI5-2

0.37
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Table G.84: Pebble Count and Calcite Index, RG_MI5, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.0 -
2 0 0 1.5 -
3 0 0 17.0 -
4 0 0 2.0 -
5 0 0 12.0 -
6 0 1 3.5 -
7 0 1 13.0 -
8 0 1 14.0 -
9 0 1 11.0 -
10 0 1 12.0 0.25
11 0 1 3.5 -
12 0 1 10.0 -
13 0 1 15.0 -
14 0 0 17.0 -
15 0 0 1.0 -
16 0 1 8.0 -
17 0 1 11.0 -
18 0 1 10.0 -
19 0 0 6.0 -
20 0 1 12.0 0.25
21 0 1 10.0 -
22 0 1 4.0 -
23 0 1 12.0 -
24 0 1 13.0 -
25 0 1 23.0 -
26 0 1 11.0 -
27 0 1 12.0 -
28 0 0 12.0 -
29 0 1 25.0 -
30 0 0 4.0 0
31 0 1 8.0 -
32 0 1 9.0 -
33 0 0 2.5 -
34 0 1 29.5 -
35 0 1 12.0 -
36 0 1 11.0 -
37 0 1 9.5 -
38 0 1 14.0 -
39 0 1 9.0 -
40 0 1 13.5 0.25
41 0 0 7.0 -
42 0 1 7.5 -
43 0 1 9.0 -
44 0 1 8.5 -
45 0 1 21.0 -
46 1 1 15.5 -
47 0 0 12.0 -
48 0 1 12.0 -
49 0 1 9.5 -
50 0 1 7.5 0.50
51 0 1 11.5 -
52 0 0 11.0 -
53 0 0 1.0 -
54 0 0 7.5 -
55 0 0 13.0 -
56 0 0 7.0 -
57 0 0 11.0 -
58 0 1 6.0 -
59 0 0 3.5 -
60 0 0 19.5 0
61 0 1 2.0 -
62 0 1 8.0 -
63 0 1 8.0 -
64 0 1 9.0 -
65 0 1 22.0 -
66 0 1 12.0 -
67 0 1 9.0 -
68 0 1 5.0 -
69 0 1 11.0 -
70 0 1 11.5 0.75
71 0 1 9.5 -
72 0 1 3.5 -
73 0 1 13.0 -
74 0 1 11.0 -
75 0 1 15.0 -
76 0 1 12.0 -
77 0 1 4.5 -
78 0 1 11.0 -
79 0 1 13.0 -
80 0 1 5.0 0
81 0 1 23.0 -
82 0 1 4.0 -
83 0 1 10.5 -
84 0 1 9.0 -
85 0 1 6.0 -
86 0 1 19.0 -
87 0 1 5.0 -
88 0 1 10.0 -
89 0 1 9.0 -
90 0 1 16.5 0.50
91 0 1 14.0 -
92 0 1 5.0 -
93 0 1 15.0 -
94 0 1 2.5 -
95 0 1 15.0 -
96 0 1 16.0 -
97 0 1 6.0 -
98 0 1 10.0 -
99 0 1 5.0 -

100 0 1 18.0 0.75
Minimum 0 0 1.0 0
Maximum 1.0 1.0 29.5 0.75

Mean 0.01 0.79 10.5 0.33
Standard Dev. 0.10 0.41 5.4 0.29

Geometric mean - - 8.8 -
Median 0 1.0 10.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MI5-3

0.80
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Table G.85: Pebble Count and Calcite Index, RG_MICOMP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.5 -
2 0 1 16.0 -
3 0 1 7.5 -
4 0 1 14.0 -
5 0 1 5.5 -
6 0 0 1.0 -
7 0 1 15.5 -
8 0 1 17.0 -
9 0 1 9.0 -
10 0 0 5.5 0
11 0 1 12.5 -
12 0 1 12.0 -
13 0 1 2.5 -
14 0 1 9.5 -
15 0 1 13.0 -
16 0 1 7.0 -
17 - SAND - -
18 0 1 17.0 -
19 0 1 6.0 -
20 0 1 27.0 0.75
21 0 1 4.0 -
22 0 1 5.5 -
23 0 1 9.5 -
24 0 1 4.0 -
25 0 1 2.5 -
26 0 1 12.5 -
27 0 1 6.5 -
28 0 1 12.0 -
29 0 1 11.0 -
30 0 1 11.0 0.75
31 0 1 13.0 -
32 0 1 9.5 -
33 0 1 14.0 -
34 0 1 15.5 -
35 0 1 11.5 -
36 0 1 5.5 -
37 0 0 5.5 -
38 0 1 19.0 -
39 0 1 9.5 -
40 0 1 7.5 0.25
41 0 1 4.5 -
42 0 1 7.0 -
43 0 1 17.0 -
44 0 1 10.5 -
45 0 1 13.0 -
46 0 1 8.0 -
47 0 1 15.0 -
48 0 1 13.0 -
49 0 1 18.0 -
50 0 1 8.5 0.50
51 0 1 6.5 -
52 0 1 9.0 -
53 0 1 7.0 -
54 0 1 12.5 -
55 0 1 11.5 -
56 0 1 6.5 -
57 0 1 7.0 -
58 0 1 16.0 -
59 0 1 5.0 -
60 0 1 12.0 0.25
61 0 1 13.0 -
62 0 1 5.5 -
63 0 1 4.5 -
64 0 1 17.0 -
65 0 1 26.0 -
66 0 1 8.5 -
67 0 1 21.0 -
68 0 1 8.0 -
69 0 1 6.0 -
70 0 1 5.0 0.25
71 0 1 3.5 -
72 0 1 22.0 -
73 0 1 4.5 -
74 0 1 6.0 -
75 0 0 5.0 -
76 0 1 6.5 -
77 0 1 2.0 -
78 0 1 7.5 -
79 0 1 20.5 -
80 0 1 23.0 0.50
81 0 0 4.0 -
82 0 1 9.5 -
83 0 1 12.0 -
84 0 0 5.0 -
85 0 1 6.5 -
86 0 1 8.5 -
87 0 1 10.0 -
88 0 1 9.5 -
89 0 1 8.0 -
90 0 1 13.5 0
91 0 1 24.0 -
92 0 1 6.0 -
93 0 1 22.0 -
94 0 0 3.0 -
95 0 1 18.0 -
96 0 1 23.0 -
97 0 0 6.0 -
98 0 1 7.5 -
99 0 1 4.0 -

100 0 1 26.0 0
Minimum 0 0 1.0 0
Maximum 0 1.0 27.0 0.75

Mean 0 0.91 10.5 0.33
Standard Dev. 0 0.29 6.0 0.29

Geometric mean - - 8.9 -
Median 0 1.0 9.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MICOMP-1

0.91
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Table G.85: Pebble Count and Calcite Index, RG_MICOMP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.0 -
2 0 1 6.0 -
3 0 0 2.0 -
4 0 1 11.0 -
5 0 1 13.0 -
6 0 0 2.5 -
7 0 1 4.0 -
8 0 1 6.0 -
9 0 1 2.5 -
10 0 0 3.0 0
11 0 1 13.0 -
12 0 1 7.0 -
13 0 1 10.0 -
14 0 0 9.0 -
15 0 1 16.0 -
16 0 1 7.0 -
17 0 1 5.0 -
18 0 1 6.5 -
19 0 1 2.0 -
20 0 1 8.0 0
21 0 1 3.0 -
22 0 1 7.0 -
23 0 1 4.0 -
24 0 1 3.5 -
25 0 1 11.0 -
26 0 1 9.0 -
27 0 1 3.5 -
28 0 1 14.0 -
29 0 1 2.0 -
30 0 1 10.0 0.25
31 0 1 3.0 -
32 0 1 6.5 -
33 0 1 5.5 -
34 0 1 16.0 -
35 0 1 4.5 -
36 0 1 12.0 -
37 0 1 6.0 -
38 0 1 6.0 -
39 - SAND - -
40 0 1 16.0 0.75
41 0 1 7.0 -
42 0 0 3.0 -
43 0 1 4.5 -
44 0 0 3.5 -
45 0 1 10.5 -
46 0 0 1.5 -
47 0 1 3.0 -
48 0 1 15.5 -
49 0 1 11.0 -
50 0 1 7.5 0
51 0 1 8.0 -
52 0 1 11.0 -
53 0 1 7.5 -
54 0 1 6.0 -
55 0 1 10.0 -
56 0 1 6.0 -
57 0 1 4.0 -
58 0 1 4.5 -
59 0 1 5.0 -
60 0 1 5.5 0.25
61 0 0 1.5 -
62 0 1 7.0 -
63 0 1 7.0 -
64 0 1 6.0 -
65 0 1 8.0 -
66 - SAND - -
67 0 1 2.0 -
68 - SAND - -
69 0 1 9.5 -
70 0 1 7.0 0.75
71 0 1 4.5 -
72 0 1 19.0 -
73 0 1 19.0 -
74 0 1 3.0 -
75 0 1 4.0 -
76 0 1 11.0 -
77 0 1 15.0 -
78 0 1 8.0 -
79 0 0 1.0 -
80 0 1 3.5 0
81 0 1 3.5 -
82 0 1 9.0 -
83 0 1 4.0 -
84 0 1 4.0 -
85 0 1 8.0 -
86 0 1 8.0 -
87 0 1 5.0 -
88 0 1 7.0 -
89 0 1 6.0 -
90 0 1 6.5 0.25
91 0 1 7.0 -
92 0 0 12.0 -
93 0 0 10.0 -
94 0 0 7.5 -
95 0 1 12.0 -
96 0 1 10.0 -
97 0 1 5.0 -
98 0 1 8.0 -
99 - SAND - -

100 0 1 5.0 0.75
Minimum 0 0 1.0 0
Maximum 0 1.0 19.0 0.75

Mean 0 0.88 7.2 0.30
Standard Dev. 0 0.33 4.0 0.33

Geometric mean - - 6.0 -
Median 0 1.0 6.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MICOMP-2

0.88
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Table G.85: Pebble Count and Calcite Index, RG_MICOMP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.5 -
2 0 1 7.0 -
3 0 0 9.0 -
4 0 0 7.0 -
5 0 1 4.5 -
6 0 0 5.0 -
7 0 1 14.0 -
8 0 1 18.0 -
9 0 1 13.0 -
10 0 1 7.0 0
11 0 0 1.5 -
12 0 0 4.0 -
13 0 0 2.5 -
14 0 1 12.5 -
15 0 1 7.5 -
16 0 1 7.5 -
17 1 1 6.5 -
18 0 1 9.0 -
19 0 1 12.0 -
20 0 1 6.0 0.25
21 0 0 5.5 -
22 0 1 5.5 -
23 0 1 9.5 -
24 0 1 7.0 -
25 0 1 9.0 -
26 0 1 5.0 -
27 0 1 5.0 -
28 0 1 12.0 -
29 0 1 5.5 -
30 0 0 11.0 0.25
31 0 1 10.0 -
32 0 1 9.5 -
33 0 0 1.5 -
34 0 0 8.0 -
35 0 1 9.0 -
36 0 1 16.0 -
37 0 0 10.0 -
38 0 0 9.5 -
39 0 0 3.0 -
40 - SAND - 1.0
41 0 1 10.0 -
42 0 1 8.0 -
43 0 1 8.0 -
44 0 1 7.0 -
45 0 1 10.0 -
46 0 1 21.0 -
47 0 1 19.0 -
48 0 0 8.0 -
49 0 0 6.0 -
50 0 1 7.0 0
51 0 1 6.5 -
52 0 1 5.0 -
53 0 1 7.0 -
54 0 1 11.0 -
55 0 1 5.0 -
56 0 0 12.0 -
57 0 1 6.5 -
58 0 1 8.0 -
59 0 1 4.0 -
60 0 1 2.2 0.25
61 0 1 13.0 -
62 0 1 4.5 -
63 0 1 5.0 -
64 0 1 20.0 -
65 0 1 3.5 -
66 0 1 5.0 -
67 0 1 10.5 -
68 0 1 5.0 -
69 0 1 14.0 -
70 0 1 3.5 0.25
71 0 1 2.5 -
72 0 1 4.0 -
73 0 1 5.0 -
74 0 1 9.0 -
75 0 1 3.5 -
76 0 1 10.5 -
77 0 1 5.0 -
78 0 1 4.0 -
79 0 1 3.0 -
80 0 1 8.0 0.50
81 0 1 6.0 -
82 0 1 16.0 -
83 0 1 4.5 -
84 0 1 4.5 -
85 0 1 21.0 -
86 0 1 6.0 -
87 0 1 5.5 -
88 0 1 5.0 -
89 0 1 5.5 -
90 0 1 11.0 0.25
91 0 1 6.0 -
92 0 1 4.0 -
93 0 1 5.0 -
94 0 1 15.0 -
95 0 1 5.5 -
96 0 1 4.0 -
97 0 1 4.0 -
98 0 1 18.0 -
99 0 1 4.0 -

100 0 1 7.5 0
Minimum 0 0 1.5 0
Maximum 1.0 1.0 21.0 1.0

Mean 0.01 0.84 7.9 0.28
Standard Dev. 0.10 0.37 4.4 0.30

Geometric mean - - 6.8 -
Median 0 1.0 7.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MICOMP-3

0.85
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Table G.85: Pebble Count and Calcite Index, RG_MICOMP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.5 -
2 0 1 2.5 -
3 0 1 7.0 -
4 0 1 14.0 -
5 0 1 11.0 -
6 0 1 6.0 -
7 0 1 2.3 -
8 0 1 4.5 -
9 0 1 2.5 -
10 0 1 7.0 0
11 0 1 8.0 -
12 0 1 13.0 -
13 0 0 2.5 -
14 0 1 9.5 -
15 0 1 15.0 -
16 0 1 6.0 -
17 0 1 7.0 -
18 0 1 6.0 -
19 0 1 2.9 -
20 0 1 14.5 0.75
21 0 1 10.0 -
22 0 1 6.5 -
23 0 1 3.4 -
24 0 1 5.0 -
25 0 1 7.5 -
26 0 1 5.5 -
27 0 1 2.5 -
28 0 1 2.5 -
29 0 1 19.0 -
30 0 1 25.0 0.25
31 0 1 5.0 -
32 0 1 17.0 -
33 0 1 5.0 -
34 0 1 7.5 -
35 0 1 4.5 -
36 0 1 11.5 -
37 0 1 2.5 -
38 0 1 4.0 -
39 0 1 4.5 -
40 0 1 5.5 0.25
41 0 1 12.0 -
42 0 1 15.0 -
43 0 1 3.5 -
44 0 1 5.5 -
45 0 1 20.0 -
46 0 1 4.5 -
47 0 1 5.0 -
48 0 1 17.0 -
49 0 1 4.5 -
50 0 1 10.0 0
51 0 1 6.5 -
52 0 1 13.0 -
53 0 1 16.0 -
54 0 1 9.0 -
55 0 1 13.0 -
56 0 1 11.0 -
57 0 1 14.5 -
58 0 0 2.0 -
59 0 1 12.5 -
60 0 0 4.0 0.75
61 0 1 8.0 -
62 0 1 9.0 -
63 0 1 3.0 -
64 0 1 16.0 -
65 0 1 20.0 -
66 0 0 1.5 -
67 0 1 16.0 -
68 0 1 6.0 -
69 0 1 6.0 -
70 0 1 4.5 0.50
71 0 1 14.0 -
72 0 1 9.5 -
73 0 1 9.5 -
74 0 1 13.0 -
75 0 1 25.0 -
76 0 1 10.0 -
77 0 1 8.0 -
78 0 1 15.0 -
79 0 1 5.5 -
80 0 0 15.0 0
81 0 1 5.5 -
82 0 1 11.0 -
83 0 1 8.5 -
84 0 0 2.5 -
85 0 1 6.0 -
86 0 1 12.0 -
87 0 0 2.5 -
88 0 0 7.0 -
89 0 1 7.0 -
90 0 1 8.5 0
91 0 1 7.0 -
92 0 1 21.0 -
93 0 1 15.0 -
94 0 0 1.0 -
95 0 0 2.5 -
96 0 1 11.0 -
97 0 1 13.0 -
98 0 1 17.0 -
99 0 0 3.0 -

100 0 0 1.0 0
Minimum 0 0 1.0 0
Maximum 0 1.0 25.0 0.75

Mean 0 0.88 8.8 0.25
Standard Dev. 0 0.33 5.5 0.31

Geometric mean - - 7.0 -
Median 0 1.0 7.3 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MICOMP-4

0.88
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Table G.85: Pebble Count and Calcite Index, RG_MICOMP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 1.0 -
2 0 1 7.5 -
3 0 1 13.5 -
4 0 1 8.5 -
5 0 1 6.0 -
6 0 1 7.0 -
7 0 1 8.0 -
8 0 1 9.0 -
9 0 1 6.0 -
10 0 1 10.0 0.50
11 0 1 15.0 -
12 0 1 5.0 -
13 0 1 6.0 -
14 0 1 7.0 -
15 0 1 23.0 -
16 0 1 7.0 -
17 0 1 7.0 -
18 0 1 14.0 -
19 0 1 6.0 -
20 0 1 21.0 0.25
21 0 1 7.0 -
22 0 1 8.0 -
23 0 1 7.0 -
24 0 1 4.0 -
25 0 1 12.0 -
26 0 1 10.0 -
27 0 1 7.0 -
28 0 0 3.0 -
29 0 1 8.0 -
30 0 1 7.0 0.50
31 0 1 3.0 -
32 0 1 17.0 -
33 0 1 4.0 -
34 0 1 4.5 -
35 0 1 3.0 -
36 0 1 13.0 -
37 0 1 6.5 -
38 0 1 12.5 -
39 0 1 15.0 -
40 0 1 5.5 0.25
41 0 1 8.0 -
42 0 1 5.0 -
43 0 1 5.5 -
44 0 1 15.0 -
45 0 1 3.5 -
46 0 1 12.5 -
47 0 1 2.5 -
48 0 1 2.5 -
49 0 1 6.0 -
50 0 1 13.0 0.75
51 0 1 7.0 -
52 0 1 6.0 -
53 0 1 10.5 -
54 0 1 2.5 -
55 0 1 4.0 -
56 0 1 8.0 -
57 0 1 7.0 -
58 0 0 1.5 -
59 0 1 5.0 -
60 0 1 8.0 0.50
61 0 1 9.0 -
62 0 1 5.0 -
63 0 1 6.5 -
64 0 1 12.0 -
65 0 1 11.0 -
66 0 1 12.0 -
67 0 0 1.0 -
68 0 0 13.0 -
69 0 1 3.5 -
70 0 1 16.0 0
71 0 1 12.0 -
72 0 1 12.0 -
73 0 1 5.0 -
74 0 1 14.0 -
75 0 1 6.0 -
76 0 1 6.5 -
77 0 1 4.0 -
78 0 1 14.0 -
79 0 1 7.0 -
80 0 1 10.0 0
81 0 1 5.0 -
82 0 1 7.0 -
83 0 1 12.0 -
84 0 1 7.0 -
85 0 0 1.5 -
86 0 1 11.0 -
87 0 1 6.0 -
88 0 1 8.0 -
89 0 1 12.0 -
90 0 1 5.0 0.25
91 0 1 9.0 -
92 0 1 11.0 -
93 0 1 7.5 -
94 0 1 14.0 -
95 0 1 8.5 -
96 0 1 11.0 -
97 0 1 8.5 -
98 0 1 9.0 -
99 0 1 13.0 -

100 0 1 13.0 0.50
Minimum 0 0 1.0 0
Maximum 0 1.0 23.0 0.75

Mean 0 0.95 8.4 0.35
Standard Dev. 0 0.22 4.2 0.24

Geometric mean - - 7.2 -
Median 0 1.0 7.3 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MICOMP-5

0.95
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Table G.86: Pebble Count and Calcite Index, RG_MIDAG, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.0 -
2 0 0 15.0 -
3 0 0 4.0 -
4 0 1 6.0 -
5 0 0 10.0 -
6 0 0 7.0 -
7 0 1 13.0 -
8 0 1 12.0 -
9 0 0 7.0 -
10 0 1 9.0 0
11 0 0 4.0 -
12 0 1 11.0 -
13 0 1 8.0 -
14 0 0 6.0 -
15 0 1 4.0 -
16 0 1 10.0 -
17 0 1 9.0 -
18 0 1 7.0 -
19 0 1 10.0 -
20 0 0 3.0 0
21 0 1 11.0 -
22 0 1 6.0 -
23 0 1 9.0 -
24 0 1 8.0 -
25 0 1 8.0 -
26 0 1 34.0 -
27 0 1 16.0 -
28 0 0 4.0 -
29 0 0 2.0 -
30 0 1 33.0 0.75
31 0 1 14.0 -
32 0 1 10.0 -
33 0 1 7.0 -
34 0 0 2.0 -
35 0 0 10.0 -
36 0 1 11.0 -
37 0 1 12.0 -
38 0 0 3.0 -
39 0 1 28.0 -
40 0 0 7.0 0
41 0 0 4.0 -
42 0 1 13.0 -
43 0 0 5.0 -
44 0 1 5.0 -
45 0 1 6.0 -
46 0 1 12.0 -
47 0 0 2.0 -
48 0 0 7.0 -
49 0 0 10.0 -
50 0 1 9.0 0.25
51 0 0 6.0 -
52 0 0 11.0 -
53 0 0 11.0 -
54 0 0 12.0 -
55 0 1 12.0 -
56 0 1 19.0 -
57 0 1 32.0 -
58 0 1 11.0 -
59 0 0 7.0 -
60 0 1 6.0 0
61 0 1 4.0 -
62 0 1 10.0 -
63 0 0 2.0 -
64 0 1 13.0 -
65 - GRAVEL - -
66 0 1 9.0 -
67 0 1 12.0 -
68 0 1 13.0 -
69 0 0 3.0 -
70 0 0 6.0 0
71 0 1 5.0 -
72 0 0 7.0 -
73 - GRAVEL - -
74 0 1 35.0 -
75 0 1 11.0 -
76 0 1 15.0 -
77 0 0 2.0 -
78 0 1 13.0 -
79 0 1 16.0 -
80 0 0 7.0 0.25
81 0 1 4.0 -
82 0 1 6.0 -
83 0 1 11.0 -
84 0 1 6.0 -
85 0 1 9.0 -
86 0 0 2.0 -
87 0 1 9.0 -
88 0 1 36.0 -
89 0 1 21.0 -
90 0 0 3.0 0
91 - GRAVEL - -
92 - SAND - -
93 0 1 7.0 -
94 0 1 27.0 -
95 0 1 15.0 -
96 0 1 11.0 -
97 0 1 8.0 -
98 0 1 10.0 -
99 0 1 16.0 -

100 0 1 10.0 0
Minimum 0 0 2.0 0
Maximum 0 1.0 36.0 0.75

Mean 0 0.66 10.3 0.13
Standard Dev. 0 0.48 7.4 0.24

Geometric mean - - 8.3 -
Median 0 1.0 9.0 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIDAG-1

0.66
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Table G.86: Pebble Count and Calcite Index, RG_MIDAG, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.6 -
2 0 0 6.7 -
3 0 1 10.9 -
4 0 1 7.5 -
5 0 1 8.4 -
6 0 1 7.7 -
7 0 0 9.0 -
8 0 1 10.2 -
9 0 1 5.0 -
10 0 0 4.9 0
11 0 0 14.0 -
12 0 1 6.5 -
13 0 0 8.4 -
14 0 0 11.2 -
15 0 0 7.2 -
16 0 1 14.3 -
17 0 1 12.6 -
18 0 1 16.5 -
19 0 1 6.3 -
20 0 1 17.5 0.50
21 0 1 17.9 -
22 0 1 9.6 -
23 0 0 13.8 -
24 0 0 12.4 -
25 0 0 17.2 -
26 0 1 16.9 -
27 0 0 6.6 -
28 0 0 8.4 -
29 0 0 13.1 -
30 0 0 10.0 0
31 0 1 9.2 -
32 0 1 6.6 -
33 0 0 8.3 -
34 0 1 8.5 -
35 0 1 9.7 -
36 0 1 9.6 -
37 0 1 23.0 -
38 0 0 9.5 -
39 0 1 8.0 -
40 0 1 11.0 0.25
41 0 1 7.1 -
42 0 1 7.9 -
43 0 0 7.0 -
44 0 0 8.8 -
45 0 1 6.8 -
46 0 1 6.2 -
47 0 0 5.6 -
48 0 1 5.0 -
49 0 1 7.0 -
50 0 0 6.5 0.25
51 0 0 4.5 -
52 0 0 5.4 -
53 0 1 6.0 -
54 0 0 6.3 -
55 0 1 4.9 -
56 0 0 2.0 -
57 0 1 7.8 -
58 0 1 10.1 -
59 0 0 4.6 -
60 0 1 12.2 0.25
61 0 1 9.9 -
62 0 0 6.7 -
63 0 0 11.9 -
64 0 1 8.5 -
65 0 1 9.0 -
66 0 1 9.6 -
67 0 1 9.2 -
68 0 0 12.5 -
69 0 1 5.3 -
70 0 1 7.1 0.50
71 0 0 5.1 -
72 0 0 6.9 -
73 0 0 4.5 -
74 0 1 12.5 -
75 0 1 9.4 -
76 0 1 8.0 -
77 0 1 7.9 -
78 0 1 10.0 -
79 0 1 7.1 -
80 0 0 8.5 0.25
81 0 0 8.1 -
82 0 0 9.5 -
83 0 0 6.3 -
84 0 1 10.1 -
85 0 0 6.1 -
86 0 1 7.0 -
87 0 1 5.3 -
88 0 0 4.9 -
89 0 0 5.0 -
90 0 1 15.5 0
91 0 1 10.4 -
92 0 0 14.3 -
93 0 0 11.4 -
94 0 0 5.5 -
95 0 0 4.7 -
96 0 1 7.5 -
97 0 1 13.4 -
98 0 0 11.7 -
99 0 0 11.1 -

100 0 1 5.0 0.50
Minimum 0 0 2.0 0
Maximum 0 1.0 23.0 0.50

Mean 0 0.55 8.9 0.25
Standard Dev. 0 0.50 3.6 0.20

Geometric mean - - 8.2 -
Median 0 1.0 8.4 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIDAG-2

0.55
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Table G.86: Pebble Count and Calcite Index, RG_MIDAG, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.0 -
2 0 1 6.1 -
3 0 0 4.2 -
4 0 1 5.5 -
5 0 0 4.9 -
6 0 1 8.6 -
7 0 0 7.8 -
8 0 1 7.9 -
9 0 1 7.5 -
10 0 0 4.8 0
11 0 1 39.0 -
12 0 0 5.6 -
13 0 0 7.7 -
14 0 0 6.6 -
15 0 1 17.5 -
16 0 1 8.4 -
17 0 1 7.2 -
18 0 1 9.1 -
19 0 0 7.3 -
20 0 0 9.5 0.25
21 0 1 9.9 -
22 0 0 9.1 -
23 0 0 13.1 -
24 0 0 5.0 -
25 0 0 8.3 -
26 0 1 7.4 -
27 0 0 2.1 -
28 0 0 5.6 -
29 0 1 39.0 -
30 0 0 5.1 0
31 0 0 3.7 -
32 0 1 4.6 -
33 0 0 9.2 -
34 0 0 12.4 -
35 0 1 7.5 -
36 0 1 34.0 -
37 0 0 13.7 -
38 0 1 10.5 -
39 0 0 11.1 -
40 0 0 13.5 0.50
41 0 0 11.2 -
42 0 1 8.4 -
43 0 1 8.5 -
44 0 1 15.4 -
45 0 1 9.6 -
46 0 1 7.4 -
47 0 0 7.2 -
48 0 0 5.0 -
49 0 0 9.5 -
50 0 1 13.7 0
51 0 0 9.1 -
52 0 1 4.4 -
53 0 0 8.3 -
54 0 1 18.2 -
55 0 1 15.0 -
56 0 0 11.4 -
57 0 0 13.3 -
58 0 0 9.2 -
59 0 0 11.7 -
60 0 1 11.1 0.25
61 0 1 8.5 -
62 0 0 4.5 -
63 0 1 15.1 -
64 0 1 9.3 -
65 0 0 9.3 -
66 0 1 10.8 -
67 0 0 13.1 -
68 0 0 6.1 -
69 0 0 7.3 -
70 0 1 6.3 0.25
71 0 0 4.0 -
72 0 1 3.7 -
73 0 1 15.1 -
74 0 0 10.0 -
75 0 1 9.8 -
76 0 1 7.2 -
77 0 0 6.3 -
78 0 1 8.0 -
79 0 1 7.6 -
80 0 0 11.2 0
81 0 1 13.5 -
82 0 1 12.5 -
83 0 0 14.1 -
84 0 1 3.2 -
85 0 1 7.2 -
86 0 1 9.8 -
87 0 1 7.7 -
88 0 0 9.9 -
89 0 1 12.1 -
90 0 1 8.1 0
91 0 1 8.3 -
92 0 1 10.3 -
93 0 1 6.0 -
94 0 0 9.1 -
95 0 1 11.5 -
96 0 1 9.7 -
97 0 1 7.9 -
98 0 0 6.5 -
99 0 1 11.5 -

100 0 1 9.6 0
Minimum 0 0 2.1 0
Maximum 0 1.0 39.0 0.5

Mean 0 0.55 9.8 0.13
Standard Dev. 0 0.50 5.9 0.18

Geometric mean - - 8.7 -
Median 0 1.0 8.6 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIDAG-3

0.55
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Table G.87: Pebble Count and Calcite Index, RG_MIDBO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 1 1 11.0 -
2 0 1 3.0 -
3 0 1 30.0 -
4 2 1 8.0 -
5 2 1 14.0 -
6 0 1 10.0 -
7 0 1 4.5 -
8 0 1 3.0 -
9 2 1 16.0 -
10 0 1 9.5 0
11 0 1 7.0 -
12 0 1 5.0 -
13 0 1 12.0 -
14 0 1 9.0 -
15 0 1 7.5 -
16 2 1 29.0 -
17 0 1 5.0 -
18 0 1 6.0 -
19 0 1 20.0 -
20 0 1 13.0 0.25
21 0 1 7.0 -
22 0 1 9.5 -
23 0 1 2.0 -
24 0 1 7.0 -
25 0 1 7.0 -
26 0 1 10.0 -
27 0 0 3.0 -
28 0 1 7.5 -
29 0 0 4.0 -
30 0 1 2.1 0.25
31 0 1 4.0 -
32 0 1 5.0 -
33 0 1 18.0 -
34 0 1 10.0 -
35 0 1 13.0 -
36 0 1 3.0 -
37 0 1 3.0 -
38 0 1 6.8 -
39 0 1 6.0 -
40 0 1 20.0 0.75
41 0 1 6.5 -
42 0 1 9.0 -
43 0 1 4.5 -
44 0 1 8.0 -
45 0 1 5.5 -
46 0 1 9.0 -
47 0 1 3.5 -
48 0 1 5.8 -
49 0 1 6.0 -
50 0 1 4.0 0.25
51 0 1 7.0 -
52 0 1 19.0 -
53 0 1 23.0 -
54 0 1 11.0 -
55 0 1 8.0 -
56 0 1 24.0 -
57 0 1 14.0 -
58 0 1 17.0 -
59 0 1 3.0 -
60 0 0 4.0 0.25
61 0 1 10.0 -
62 0 1 11.0 -
63 0 1 5.0 -
64 0 1 13.0 -
65 0 1 13.0 -
66 0 1 4.0 -
67 0 1 3.5 -
68 0 1 4.5 -
69 0 1 9.0 -
70 0 1 6.0 0
71 0 1 25.0 -
72 0 1 18.0 -
73 0 1 24.0 -
74 0 1 12.0 -
75 0 1 9.0 -
76 0 1 7.0 -
77 0 1 7.5 -
78 0 1 4.5 -
79 1 1 14.0 -
80 0 1 8.0 0.25
81 0 1 21.0 -
82 0 1 11.0 -
83 0 1 14.0 -
84 0 1 8.0 -
85 0 1 4.5 -
86 0 1 8.5 -
87 0 1 11.0 -
88 0 1 5.0 -
89 0 1 15.0 -
90 0 1 7.0 0.25
91 0 0 5.5 -
92 0 1 15.0 -
93 0 1 7.5 -
94 0 1 15.5 -
95 0 1 16.0 -
96 0 1 17.0 -
97 0 1 7.5 -
98 0 1 10.5 -
99 0 1 13.5 -

100 0 1 6.0 0.25
Minimum 0 0 2.0 0
Maximum 2.0 1.0 30.0 0.75

Mean 0.10 0.96 9.9 0.25
Standard Dev. 0.41 0.20 6.1 0.20

Geometric mean - - 8.3 -
Median 0 1.0 8.0 0.25

Calcite Index - -

Note: "-" no data.

RG_MIDBO

1.1



Table G.88: Pebble Count and Calcite Index, RG_MIDCO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.0 -
2 0 1 3.0 -
3 0 1 5.0 -
4 0 1 11.0 -
5 1 1 13.0 -
6 - GRAVEL - -
7 1 1 7.0 -
8 0 1 8.0 -
9 0 1 5.0 -

10 0 1 13.0 0.50
11 0 1 9.0 -
12 0 1 5.0 -
13 0 1 3.0 -
14 0 1 8.0 -
15 0 1 3.0 -
16 2 1 12.0 -
17 0 1 9.0 -
18 0 1 6.0 -
19 1 1 9.0 -
20 - GRAVEL - -
21 2 1 20.0 -
22 0 1 16.0 -
23 0 1 10.0 -
24 0 1 11.0 -
25 0 1 5.0 -
26 0 1 4.0 -
27 2 1 8.0 -
28 2 1 7.0 -
29 0 1 7.0 -
30 1 1 7.0 0.50
31 0 1 6.0 -
32 2 1 14.0 -
33 0 1 3.0 -
34 2 1 8.0 -
35 0 1 16.0 -
36 0 1 29.0 -
37 - SAND - -
38 0 1 3.0 -
39 1 1 15.0 -
40 0 1 11.0 0.25
41 0 1 8.0 -
42 - GRAVEL - -
43 2 1 5.0 -
44 2 1 22.0 -
45 2 1 13.0 -
46 1 1 11.0 -
47 0 1 7.0 -
48 0 1 6.0 -
49 1 1 13.0 -
50 2 1 24.0 0.25
51 1 1 12.0 -
52 2 1 12.0 -
53 2 1 8.0 -
54 1 1 9.0 -
55 0 1 3.0 -
56 1 1 7.0 -
57 1 1 9.0 -
58 1 1 6.0 -
59 0 1 3.0 -
60 2 1 7.0 0.75
61 0 1 3.0 -
62 0 1 5.0 -
63 1 1 15.0 -
64 0 1 3.0 -
65 0 1 3.0 -
66 1 1 13.0 -
67 2 1 11.0 -
68 2 1 9.0 -
69 0 1 5.0 -
70 0 1 13.0 0
71 2 1 30.0 -
72 0 1 13.0 -
73 1 1 8.0 -
74 0 1 3.0 -
75 2 1 13.0 -
76 1 1 8.0 -
77 1 1 4.0 -
78 0 1 9.0 -
79 0 1 6.0 -
80 0 1 6.0 0
81 2 1 14.0 -
82 1 1 7.0 -
83 0 1 2.0 -
84 2 1 10.0 -
85 0 1 11.0 -
86 0 0 5.0 -
87 0 1 5.0 -
88 0 1 4.0 -
89 0 1 5.0 -
90 0 1 7.0 0.50
91 0 1 11.0 -
92 0 1 6.0 -
93 0 1 4.0 -
94 0 1 6.0 -
95 0 1 7.0 -
96 0 1 4.0 -
97 2 1 14.0 -
98 1 1 11.0 -
99 0 1 15.0 -
100 2 1 8.0 1.0

Minimum 0 0 2.0 0
Maximum 2.0 1.0 30.0 1.0

Mean 0.64 0.99 9.0 0.42
Standard Dev. 0.82 0.10 5.3 0.33

Geometric mean - - 7.7 -
Median 0 1.0 8.0 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIDCO-1

1.63
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Table G.88: Pebble Count and Calcite Index, RG_MIDCO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.0 -
2 0 1 8.0 -
3 1 1 12.0 -
4 1 1 15.0 -
5 0 1 4.0 -
6 0 1 7.0 -
7 0 1 11.0 -
8 0 1 5.0 -
9 0 1 8.0 -

10 0 1 10.0 0.75
11 0 1 9.0 -
12 1 1 9.0 -
13 0 1 4.0 -
14 1 1 10.0 -
15 0 1 9.0 -
16 0 1 2.0 -
17 0 1 6.0 -
18 2 1 10.0 -
19 0 1 3.0 -
20 0 1 4.0 0
21 0 1 5.0 -
22 0 1 5.0 -
23 2 1 7.0 -
24 1 1 12.0 -
25 0 1 5.0 -
26 1 1 12.0 -
27 2 1 9.0 -
28 1 1 5.0 -
29 2 1 15.0 -
30 1 1 10.0 0.75
31 1 1 6.0 -
32 1 1 14.0 -
33 2 1 19.0 -
34 0 1 4.0 -
35 1 1 5.0 -
36 1 1 8.0 -
37 0 1 8.0 -
38 1 1 4.0 -
39 0 1 11.0 -
40 0 1 10.0 0.50
41 2 1 14.0 -
42 2 1 10.0 -
43 2 1 21.0 -
44 2 1 13.0 -
45 0 1 10.0 -
46 2 1 8.0 -
47 0 1 11.0 -
48 1 1 6.0 -
49 0 1 4.0 -
50 1 1 5.0 0
51 0 1 8.0 -
52 0 1 7.0 -
53 1 1 8.0 -
54 0 1 6.0 -
55 2 1 17.0 -
56 0 1 10.0 -
57 0 1 10.0 -
58 0 1 10.0 -
59 0 1 5.0 -
60 1 1 31.0 0.50
61 2 1 19.0 -
62 0 1 11.0 -
63 0 1 13.0 -
64 1 1 14.0 -
65 1 1 9.0 -
66 2 1 25.0 -
67 2 1 13.0 -
68 1 1 8.0 -
69 1 1 13.0 -
70 1 1 14.0 0.25
71 2 1 37.0 -
72 2 1 23.0 -
73 0 1 7.0 -
74 0 1 11.0 -
75 0 1 6.0 -
76 2 1 13.0 -
77 1 1 10.0 -
78 1 1 11.0 -
79 1 1 12.0 -
80 1 1 13.0 0.75
81 2 1 13.0 -
82 1 1 7.0 -
83 2 1 6.0 -
84 2 1 16.0 -
85 0 1 5.0 -
86 1 1 7.0 -
87 0 1 4.0 -
88 0 1 4.0 -
89 2 1 34.0 -
90 1 1 8.0 0.75
91 1 1 8.0 -
92 0 1 11.0 -
93 0 1 20.0 -
94 2 1 15.0 -
95 0 1 7.0 -
96 0 1 5.0 -
97 2 1 15.0 -
98 0 1 7.0 -
99 2 1 20.0 -
100 0 1 7.0 0

Minimum 0 1 2.0 0
Maximum 2.0 1.0 37.0 0.75

Mean 0.78 1.0 10.4 0.43
Standard Dev. 0.81 0 6.2 0.33

Geometric mean - - 9.0 -
Median 1.0 1.0 9.0 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIDCO-2

1.8
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Table G.88: Pebble Count and Calcite Index, RG_MIDCO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 2 1 15.0 -
2 0 1 7.0 -
3 0 1 20.0 -
4 0 1 10.0 -
5 1 1 5.0 -
6 0 1 6.0 -
7 2 1 12.0 -
8 0 1 14.0 -
9 0 1 7.0 -

10 0 1 12.0 0.25
11 0 0 5.0 -
12 0 1 7.0 -
13 0 1 8.0 -
14 0 1 4.0 -
15 0 1 3.0 -
16 1 1 14.0 -
17 0 1 14.0 -
18 2 1 21.0 -
19 0 1 6.0 -
20 2 1 8.0 0.75
21 2 1 7.0 -
22 1 1 10.0 -
23 0 1 12.0 -
24 0 0 5.0 -
25 1 1 12.0 -
26 2 1 12.0 -
27 0 1 9.0 -
28 0 1 10.0 -
29 0 1 13.0 -
30 0 1 17.0 0.25
31 2 1 15.0 -
32 2 1 17.0 -
33 2 1 14.0 -
34 0 1 7.0 -
35 0 1 20.0 -
36 0 1 11.0 -
37 0 1 10.0 -
38 0 1 11.0 -
39 0 1 6.0 -
40 0 1 6.0 0
41 0 1 10.0 -
42 0 1 14.0 -
43 2 1 21.0 -
44 0 1 12.0 -
45 0 1 22.0 -
46 1 1 11.0 -
47 0 1 22.0 -
48 0 1 19.0 -
49 0 1 34.0 -
50 0 1 11.0 0
51 0 1 14.0 -
52 0 1 5.0 -
53 0 1 11.0 -
54 0 1 9.0 -
55 0 1 6.0 -
56 0 1 14.0 -
57 0 1 4.0 -
58 0 1 7.0 -
59 0 1 7.0 -
60 0 1 26.0 0
61 0 1 8.0 -
62 0 1 6.0 -
63 0 1 18.0 -
64 2 1 12.0 -
65 0 1 17.0 -
66 0 1 15.0 -
67 1 1 19.0 -
68 0 1 10.0 -
69 0 1 8.0 -
70 1 1 17.0 0.50
71 0 1 10.0 -
72 0 1 25.0 -
73 2 1 16.0 -
74 0 1 13.0 -
75 2 1 25.0 -
76 2 1 45.0 -
77 2 1 20.0 -
78 0 1 23.0 -
79 1 1 8.0 -
80 1 1 10.0 0.75
81 2 1 16.0 -
82 0 1 22.0 -
83 0 1 19.0 -
84 0 1 5.0 -
85 0 1 13.0 -
86 0 1 9.0 -
87 0 1 9.0 -
88 2 1 11.0 -
89 0 1 5.0 -
90 0 1 9.0 0.50
91 2 1 10.0 -
92 2 1 5.0 -
93 0 1 22.0 -
94 0 1 6.0 -
95 1 1 7.0 -
96 0 1 13.0 -
97 0 1 6.0 -
98 0 1 25.0 -
99 0 1 12.0 -
100 1 1 23.0 0.5

Minimum 0 0 3.0 0
Maximum 2.0 1.0 45.0 0.8

Mean 0.49 0.98 12.7 0.35
Standard Dev. 0.80 0.14 7.0 0.29

Geometric mean - - 11.1 -
Median 0 1.0 11.0 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIDCO-3

1.47
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Table G.88: Pebble Count and Calcite Index, RG_MIDCO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.0 -
2 0 1 6.0 -
3 0 1 8.0 -
4 0 1 7.0 -
5 0 1 15.0 -
6 2 1 13.0 -
7 0 1 12.0 -
8 2 1 43.0 -
9 0 1 13.0 -

10 0 1 8.0 0
11 1 1 17.0 -
12 0 1 8.0 -
13 0 1 9.0 -
14 0 1 7.0 -
15 0 1 10.0 -
16 2 1 21.0 -
17 0 1 8.0 -
18 0 1 9.0 -
19 0 1 6.0 -
20 0 1 4.0 0.50
21 0 1 6.0 -
22 2 1 8.0 -
23 2 1 6.0 -
24 0 1 7.0 -
25 0 1 7.0 -
26 1 1 6.0 -
27 1 1 13.0 -
28 1 1 10.0 -
29 1 1 16.0 -
30 2 1 27.0 0.75
31 1 1 40.0 -
32 0 1 6.0 -
33 0 1 10.0 -
34 0 1 10.0 -
35 2 1 19.0 -
36 0 1 4.0 -
37 0 1 6.0 -
38 0 1 8.0 -
39 0 1 10.0 -
40 0 1 8.0 0.75
41 0 1 10.0 -
42 0 1 5.0 -
43 0 1 7.0 -
44 2 1 9.0 -
45 0 1 7.0 -
46 1 1 21.0 -
47 0 1 3.0 -
48 0 1 3.0 -
49 0 1 5.0 -
50 2 1 12.0 0
51 0 1 3.0 -
52 2 1 6.0 -
53 2 1 14.0 -
54 0 1 5.0 -
55 0 1 6.0 -
56 1 1 16.0 -
57 1 1 10.0 -
58 0 1 6.0 -
59 1 1 12.0 -
60 1 1 12.0 0.25
61 0 1 10.0 -
62 0 1 15.0 -
63 2 1 11.0 -
64 2 1 9.0 -
65 0 1 10.0 -
66 2 1 17.0 -
67 2 1 17.0 -
68 2 1 10.0 -
69 1 1 17.0 -
70 1 1 15.0 1.0
71 1 1 9.0 -
72 0 1 7.0 -
73 0 1 5.0 -
74 0 1 16.0 -
75 0 1 4.0 -
76 0 1 7.0 -
77 0 1 6.0 -
78 0 1 5.0 -
79 0 1 11.0 -
80 0 1 4.0 0.50
81 0 1 3.0 -
82 0 1 6.0 -
83 2 1 22.0 -
84 0 1 6.0 -
85 0 1 4.0 -
86 0 1 14.0 -
87 0 1 9.0 -
88 0 1 11.0 -
89 1 1 18.0 -
90 1 1 13.0 0.50
91 0 1 8.0 -
92 0 1 5.0 -
93 0 1 10.0 -
94 0 1 8.0 -
95 1 1 8.0 -
96 1 1 8.0 -
97 0 1 7.0 -
98 0 1 5.0 -
99 1 1 9.0 -
100 0 1 6.0 0.50

Minimum 0 1 3.0 0
Maximum 2.0 1.0 43.0 1.0

Mean 0.53 1.0 10.2 0.48
Standard Dev. 0.77 0 6.5 0.32

Geometric mean - - 8.8 -
Median 0 1.0 8.0 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIDCO-4

1.5
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Table G.88: Pebble Count and Calcite Index, RG_MIDCO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.0 -
2 0 0 2.0 -
3 0 1 7.0 -
4 0 1 19.0 -
5 1 1 18.0 -
6 0 1 6.0 -
7 0 1 9.0 -
8 0 1 3.0 -
9 1 1 9.0 -

10 0 1 6.0 0.50
11 0 1 5.0 -
12 1 1 9.0 -
13 1 1 16.0 -
14 0 1 7.0 -
15 0 1 5.0 -
16 1 1 4.0 -
17 0 1 5.0 -
18 1 1 10.0 -
19 1 1 6.0 -
20 0 1 6.0 1.0
21 1 1 7.0 -
22 2 1 18.0 -
23 1 1 9.0 -
24 0 1 8.0 -
25 0 1 6.0 -
26 2 1 37.0 -
27 0 1 4.0 -
28 0 1 3.0 -
29 0 1 8.0 -
30 0 1 3.0 0.50
31 0 1 3.0 -
32 0 1 11.0 -
33 2 1 18.0 -
34 0 1 8.0 -
35 0 1 6.0 -
36 1 1 22.0 -
37 1 1 11.0 -
38 0 1 6.0 -
39 0 1 2.0 -
40 2 1 11.0 1.0
41 1 1 6.0 -
42 0 1 5.0 -
43 0 1 3.0 -
44 - GRAVEL - -
45 0 1 7.0 -
46 0 1 4.0 -
47 0 1 2.0 -
48 2 1 4.0 -
49 1 1 10.0 -
50 0 1 5.0 0.25
51 0 1 4.0 -
52 0 0 2.0 -
53 0 1 5.0 -
54 0 1 3.0 -
55 1 1 6.0 -
56 0 1 4.0 -
57 0 1 10.0 -
58 0 1 7.0 -
59 0 1 3.0 -
60 0 1 7.0 1.0
61 0 1 8.0 -
62 0 1 3.0 -
63 0 1 7.0 -
64 2 1 24.0 -
65 1 1 18.0 -
66 2 1 25.0 -
67 0 1 8.0 -
68 0 1 7.0 -
69 2 1 8.0 -
70 0 1 6.0 0.50
71 0 0 2.0 -
72 0 1 4.0 -
73 0 1 9.0 -
74 0 1 4.0 -
75 0 1 4.0 -
76 0 1 5.0 -
77 0 1 7.0 -
78 0 1 6.0 -
79 0 1 3.0 -
80 0 1 7.0 0.75
81 1 1 9.0 -
82 2 1 20.0 -
83 1 1 4.0 -
84 1 1 6.0 -
85 0 0 5.0 -
86 0 1 5.0 -
87 0 1 10.0 -
88 0 0 6.0 -
89 0 1 3.0 -
90 0 1 8.0 0
91 0 1 7.0 -
92 2 1 10.0 -
93 0 1 4.0 -
94 0 0 1.0 -
95 0 0 6.0 -
96 0 0 1.0 -
97 0 1 10.0 -
98 1 1 14.0 -
99 0 1 7.0 -
100 0 1 5.0 0.25

Minimum 0 0 1.0 0
Maximum 2.0 1.0 37.0 1.0

Mean 0.39 0.91 7.7 0.58
Standard Dev. 0.67 0.29 5.8 0.35

Geometric mean - - 6.2 -
Median 0 1.0 6.0 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIDCO-5

1.3

Page 5 of 5



Table G.89: Pebble Count and Calcite Index, RG_MIDER, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.0 -
2 0 0 7.0 -
3 0 0 5.0 -
4 0 0 12.0 -
5 0 1 14.0 -
6 0 1 10.0 -
7 0 1 9.0 -
8 0 1 13.0 -
9 0 0 10.0 -
10 0 1 11.0 0.50
11 0 1 21.0 -
12 0 1 12.0 -
13 0 1 20.0 -
14 0 1 27.0 -
15 0 1 18.0 -
16 0 1 12.0 -
17 0 1 20.0 -
18 0 1 13.0 -
19 0 1 20.0 -
20 0 1 14.0 0.25
21 0 0 16.0 -
22 0 1 13.0 -
23 0 1 18.0 -
24 0 1 13.0 -
25 0 1 18.0 -
26 0 1 11.0 -
27 0 1 12.0 -
28 0 1 15.0 -
29 0 1 13.0 -
30 0 1 19.0 0.25
31 0 1 17.0 -
32 0 1 27.0 -
33 0 1 22.0 -
34 0 1 18.0 -
35 0 1 12.0 -
36 0 1 9.0 -
37 0 1 26.0 -
38 0 1 10.0 -
39 0 1 12.0 -
40 0 1 26.0 0.50
41 0 1 19.0 -
42 0 1 11.0 -
43 0 1 13.0 -
44 0 1 24.0 -
45 0 1 16.0 -
46 0 1 14.0 -
47 0 1 15.0 -
48 0 1 17.0 -
49 0 1 24.0 -
50 0 1 5.0 0
51 0 1 13.0 -
52 0 1 11.0 -
53 0 1 19.0 -
54 0 1 6.0 -
55 0 1 27.0 -
56 0 1 9.0 -
57 0 1 15.0 -
58 0 1 12.0 -
59 0 1 14.0 -
60 0 1 30.0 0.75
61 0 1 15.0 -
62 0 1 13.0 -
63 0 0 10.0 -
64 0 1 12.0 -
65 0 1 10.0 -
66 0 1 21.0 -
67 0 1 12.0 -
68 0 1 19.0 -
69 0 1 31.0 -
70 0 1 22.0 0.50
71 0 1 20.0 -
72 0 1 13.0 -
73 0 1 19.0 -
74 0 1 15.0 -
75 0 1 20.0 -
76 0 1 17.0 -
77 0 1 29.0 -
78 0 1 26.0 -
79 0 1 17.0 -
80 0 1 17.0 0
81 0 1 11.0 -
82 0 1 17.0 -
83 0 1 11.0 -
84 0 1 13.0 -
85 0 1 11.0 -
86 0 1 4.0 -
87 0 1 8.0 -
88 0 1 6.0 -
89 0 1 10.0 -
90 0 1 7.0 0
91 0 1 15.0 -
92 0 1 9.0 -
93 0 1 12.0 -
94 0 1 8.0 -
95 0 1 7.0 -
96 0 1 20.0 -
97 0 1 8.0 -
98 0 1 16.0 -
99 0 1 8.0 -

100 0 1 12.0 0.50
Minimum 0 0 4.0 0
Maximum 0 1.0 31.0 0.75

Mean 0 0.94 14.9 0.33
Standard Dev. 0 0.24 6.0 0.26

Geometric mean - - 13.7 -
Median 0 1.0 13.0 0.38

Calcite Index - -

Note: "-" no data.

RG_MIDER

0.94



Table G.90: Pebble Count and Calcite Index, RG_MIDGA, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 15.0 -
2 0 0 11.0 -
3 0 0 28.0 -
4 0 0 17.0 -
5 0 0 28.0 -
6 0 0 10.0 -
7 0 0 12.0 -
8 0 1 9.0 -
9 0 1 20.0 -

10 0 1 19.0 0
11 0 1 13.0 -
12 0 1 7.0 -
13 0 1 12.0 -
14 0 1 17.0 -
15 0 1 18.0 -
16 0 1 13.0 -
17 0 1 16.0 -
18 0 1 10.0 -
19 0 1 8.0 -
20 0 0 9.0 0
21 0 1 16.0 -
22 0 1 15.0 -
23 0 1 10.0 -
24 0 1 6.0 -
25 0 1 7.0 -
26 0 1 4.0 -
27 0 1 10.0 -
28 0 1 8.0 -
29 0 1 20.0 -
30 0 0 5.0 0
31 0 1 9.0 -
32 0 1 11.0 -
33 0 1 12.0 -
34 0 1 7.0 -
35 0 1 8.0 -
36 0 1 9.0 -
37 0 1 11.0 -
38 0 1 20.0 -
39 0 1 14.0 -
40 0 1 25.0 0
41 0 1 8.0 -
42 0 1 10.0 -
43 0 1 14.0 -
44 0 1 18.0 -
45 0 1 24.0 -
46 0 1 25.0 -
47 0 1 7.0 -
48 0 1 10.0 -
49 0 1 12.0 -
50 0 1 6.0 0
51 0 1 13.0 -
52 0 1 19.0 -
53 0 1 16.0 -
54 0 0 9.0 -
55 0 0 12.0 -
56 0 0 11.0 -
57 0 0 9.0 -
58 0 0 18.0 -
59 0 0 8.0 -
60 0 0 13.0 0
61 0 0 11.0 -
62 0 0 12.0 -
63 0 0 15.0 -
64 0 0 15.0 -
65 0 0 14.0 -
66 0 0 18.0 -
67 0 1 20.0 -
68 0 1 13.0 -
69 0 1 7.0 -
70 0 1 14.0 0.25
71 0 0 3.0 -
72 0 1 10.0 -
73 0 1 8.0 -
74 0 1 13.0 -
75 0 1 11.0 -
76 0 1 6.0 -
77 0 1 9.0 -
78 0 1 5.0 -
79 0 1 18.0 -
80 0 1 12.0 0
81 0 1 12.0 -
82 0 1 26.0 -
83 0 1 6.0 -
84 0 0 6.0 -
85 0 1 30.0 -
86 0 1 18.0 -
87 0 1 12.0 -
88 0 1 20.0 -
89 0 1 10.0 -
90 0 1 6.0 0
91 0 1 8.0 -
92 0 1 14.0 -
93 0 1 26.0 -
94 0 1 13.0 -
95 0 1 9.0 -
96 0 1 31.0 -
97 0 1 20.0 -
98 0 1 9.0 -
99 0 1 15.0 -
100 0 1 24.0 0.50

Minimum 0 0 3.0 0
Maximum 0 1.0 31.0 0.50

Mean 0 0.76 13.3 0.08
Standard Dev. 0 0.43 6.1 0.17

Geometric mean - - 12.0 -
Median 0 1.0 12.0 0

Calcite Index - -

Note:  "-" no data.

RG_MIDGA

0.76



Table G.91: Pebble Count and Calcite Index, RG_MIUCO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.0 -
2 0 1 5.0 -
3 2 1 8.0 -
4 1 1 13.0 -
5 2 1 5.0 -
6 2 1 10.0 -
7 2 1 10.0 -
8 1 1 2.0 -
9 2 1 1.0 -

10 2 1 13.0 0.50
11 0 1 17.0 -
12 1 1 10.5 -
13 0 1 8.0 -
14 0 1 8.5 -
15 0 1 16.0 -
16 0 1 17.0 -
17 2 1 11.5 -
18 0 1 8.0 -
19 0 1 11.0 -
20 0 1 8.0 0.25
21 0 1 12.5 -
22 0 1 14.0 -
23 0 1 4.0 -
24 0 1 4.5 -
25 0 1 6.5 -
26 0 0 4.5 -
27 2 1 6.0 -
28 2 1 10.0 -
29 2 1 11.0 -
30 2 1 12.0 0.50
31 2 1 10.0 -
32 2 1 11.0 -
33 1 1 13.0 -
34 0 1 12.0 -
35 0 1 26.0 -
36 2 1 17.0 -
37 2 1 6.0 -
38 0 1 8.0 -
39 0 1 7.0 -
40 2 1 8.5 0.50
41 0 1 3.5 -
42 2 1 11.0 -
43 0 1 14.5 -
44 0 1 8.5 -
45 0 1 13.0 -
46 0 1 5.0 -
47 0 0 12.0 -
48 2 1 4.0 -
49 0 0 10.0 -
50 0 1 1.0 0
51 2 1 11.0 -
52 0 1 14.0 -
53 0 0 1.0 -
54 0 0 1.5 -
55 0 1 7.0 -
56 0 1 8.0 -
57 1 1 5.0 -
58 0 1 5.0 -
59 2 1 15.0 -
60 0 1 4.0 0.75
61 1 1 4.0 -
62 1 1 4.0 -
63 0 1 11.0 -
64 0 0 1.0 -
65 0 1 9.0 -
66 0 1 9.0 -
67 0 1 9.0 -
68 0 1 5.0 -
69 0 0 5.0 -
70 0 1 6.5 0.75
71 0 1 5.0 -
72 0 0 6.0 -
73 0 0 7.0 -
74 0 1 2.0 -
75 0 0 6.0 -
76 0 1 12.0 -
77 1 1 19.0 -
78 0 1 8.0 -
79 1 1 9.0 -
80 0 1 8.0 -
81 - SAND - 1.0
82 0 1 1.0 -
83 0 0 2.5 -
84 0 1 21.0 -
85 1 1 8.0 -
86 0 1 12.0 -
87 0 1 11.0 -
88 0 1 9.0 -
89 0 1 18.0 -
90 0 1 10.0 0
91 0 1 11.0 -
92 0 1 4.5 -
93 0 1 13.0 -
94 1 1 8.0 -
95 - SAND - -
96 0 0 11.0 -
97 1 1 8.0 -
98 0 1 8.0 -
99 0 1 13.0 -
100 0 1 13.0 0.50

Minimum 0 0 1.0 0
Maximum 2.0 1.0 26.0 1.0

Mean 0.53 0.88 9.0 0.48
Standard Dev. 0.81 0.33 4.7 0.32

Geometric mean - - 7.5 -
Median 0 1.0 8.5 0.5

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIUCO-1

1.41
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Table G.91: Pebble Count and Calcite Index, RG_MIUCO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.3 -
2 0 0 5.4 -
3 0 0 8.1 -
4 0 1 6.6 -
5 0 0 8.0 -
6 0 1 25.5 -
7 0 0 11.6 -
8 0 1 17.9 -
9 0 1 6.0 -

10 0 0 11.5 0
11 0 1 8.7 -
12 0 1 18.2 -
13 0 0 4.4 -
14 0 1 10.4 -
15 0 0 8.9 -
16 0 1 19.2 -
17 0 1 7.9 -
18 0 1 17.4 -
19 0 1 11.7 -
20 0 1 6.5 0.25
21 0 0 5.5 -
22 0 1 7.0 -
23 0 1 7.1 -
24 0 1 7.4 -
25 0 1 6.0 -
26 0 1 6.2 -
27 1 1 4.5 -
28 0 1 6.8 -
29 0 1 10.4 -
30 0 1 11.0 0
31 0 1 10.0 -
32 0 0 6.2 -
33 0 0 5.2 -
34 0 1 8.3 -
35 0 0 3.1 -
36 0 1 11.5 -
37 0 1 5.1 -
38 0 1 10.6 -
39 0 1 10.2 -
40 0 1 12.0 0
41 0 0 6.6 -
42 0 1 6.1 -
43 0 1 6.6 -
44 0 1 5.8 -
45 0 1 14.9 -
46 0 1 10.6 -
47 0 1 4.0 -
48 0 0 13.1 -
49 0 1 6.5 -
50 0 1 9.0 0.50
51 0 0 6.3 -
52 0 1 4.4 -
53 0 1 5.6 -
54 0 0 4.5 -
55 0 0 5.2 -
56 0 1 9.0 -
57 0 1 9.9 -
58 0 1 3.9 -
59 0 1 5.6 -
60 0 1 4.5 0
61 0 0 7.3 -
62 0 0 6.8 -
63 0 1 3.9 -
64 0 1 6.0 -
65 0 1 10.7 -
66 0 1 4.1 -
67 0 1 5.0 -
68 0 0 7.6 -
69 0 1 7.1 -
70 0 0 6.7 0
71 0 1 4.1 -
72 0 1 13.0 -
73 0 0 5.6 -
74 0 1 8.6 -
75 0 1 8.0 -
76 0 1 4.2 -
77 0 1 6.3 -
78 0 0 5.6 -
79 0 0 3.6 -
80 0 0 4.7 0
81 0 0 5.6
82 0 1 5.7 -
83 0 0 8.6 -
84 0 1 4.6 -
85 0 1 8.0 -
86 0 1 6.3 -
87 0 1 7.4 -
88 0 1 16.0 -
89 0 1 5.5 -
90 0 1 15.1 0.75
91 0 1 7.1 -
92 0 0 4.0 -
93 0 1 5.0 -
94 0 1 10.6 -
95 0 1 9.6 -
96 0 1 12.5 -
97 0 1 9.8 -
98 0 1 23.2 -
99 0 0 5.1 -
100 0 0 6.8 0.0

Minimum 0 0 3.1 0
Maximum 1.00 1.0 25.5 0.75

Mean 0.01 0.71 8.2 0.15
Standard Dev. 0.10 0.46 4.2 0.27

Geometric mean - - 7.4 -
Median 0 1.0 6.8 0.0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIUCO-2

0.72
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Table G.91: Pebble Count and Calcite Index, RG_MIUCO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.6 -
2 0 1 5.6 -
3 0 1 8.6 -
4 0 0 9.0 -
5 0 0 8.4 -
6 0 0 6.9 -
7 0 1 7.2 -
8 0 1 6.1 -
9 0 0 12.4 -

10 0 1 6.1 0
11 0 1 8.2 -
12 0 1 6.5 -
13 0 1 7.9 -
14 0 1 7.6 -
15 0 0 9.5 -
16 0 1 10.1 -
17 0 1 13.9 -
18 0 1 7.8 -
19 0 1 4.6 -
20 0 1 9.7 0.25
21 0 1 6.2 -
22 0 1 4.1 -
23 0 1 5.1 -
24 0 1 8.1 -
25 0 1 5.5 -
26 0 1 7.6 -
27 0 0 6.6 -
28 0 1 8.0 -
29 0 1 8.5 -
30 0 1 14.8 0
31 0 1 12.5 -
32 0 1 28.0 -
33 0 1 15.2 -
34 0 1 11.4 -
35 0 0 7.4 -
36 0 0 9.7 -
37 0 1 6.5 -
38 0 0 8.4 -
39 0 0 5.5 -
40 0 1 8.3 0.50
41 0 1 11.4 -
42 0 1 9.0 -
43 0 1 6.2 -
44 0 1 7.5 -
45 0 1 10.4 -
46 0 1 6.5 -
47 0 0 7.0 -
48 0 1 12.1 -
49 0 0 6.1 -
50 0 0 12.6 0.25
51 0 0 5.3 -
52 0 1 7.0 -
53 0 1 8.6 -
54 0 1 11.1 -
55 0 0 7.6 -
56 0 1 5.5 -
57 0 1 8.7 -
58 0 1 11.0 -
59 0 1 8.2 -
60 0 1 5.1 0.25
61 0 1 7.0 -
62 0 1 5.5 -
63 0 1 8.4 -
64 0 0 7.5 -
65 0 0 7.4 -
66 0 1 6.4 -
67 0 1 9.0 -
68 0 1 7.5 -
69 0 1 8.1 -
70 0 0 6.8 0
71 0 0 7.8 -
72 0 1 7.4 -
73 0 0 3.5 -
74 0 1 8.4 -
75 0 1 16.2 -
76 0 0 5.5 -
77 0 1 6.0 -
78 0 1 8.2 -
79 0 1 10.6 -
80 0 0 5.2 0
81 0 1 7.5
82 0 1 7.2 -
83 0 1 7.0 -
84 0 0 8.0 -
85 0 0 7.8 -
86 0 1 11.4 -
87 0 1 15.0 -
88 0 1 28.0 -
89 0 0 6.6 -
90 0 0 6.3 0.50
91 0 1 6.1 -
92 0 1 7.0 -
93 0 1 7.3 -
94 0 1 7.5 -
95 0 1 7.0 -
96 0 1 30.0 -
97 0 1 5.6 -
98 0 1 29.7 -
99 0 1 8.7 -
100 0 1 10.9 0.25

Minimum 0 0 3.5 0
Maximum 0 1.0 30.0 0.50

Mean 0 0.74 8.9 0.20
Standard Dev. 0 0.44 4.8 0.20

Geometric mean - - 8.2 -
Median 0 1.0 7.6 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIUCO-3

0.74
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Table G.92: Pebble Count and Calcite Index, RG_MIULE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 2 1 16.0 -
2 0 1 9.0 -
3 0 1 6.0 -
4 0 1 6.0 -
5 0 1 6.0 -
6 0 1 6.0 -
7 0 1 16.0 -
8 0 1 24.0 -
9 0 1 6.5 -

10 0 1 12.0 0.25
11 0 1 11.0 -
12 0 1 11.0 -
13 0 1 10.0 -
14 0 1 18.0 -
15 0 1 11.0 -
16 0 1 9.0 -
17 0 1 12.0 -
18 0 1 34.0 -
19 0 1 12.5 -
20 0 1 13.0 0
21 0 1 21.0 -
22 0 1 10.0 -
23 0 1 6.5 -
24 0 1 11.0 -
25 0 1 16.0 -
26 0 1 8.5 -
27 0 1 9.0 -
28 0 1 10.0 -
29 0 1 18.0 -
30 0 1 15.0 0.50
31 0 1 14.0 -
32 0 1 5.5 -
33 0 1 3.5 -
34 0 1 5.0 -
35 0 1 11.5 -
36 0 1 12.0 -
37 0 1 8.5 -
38 0 1 6.5 -
39 0 1 6.0 -
40 0 1 7.5 0.25
41 0 1 3.3 -
42 0 1 3.5 -
43 0 1 6.5 -
44 0 1 7.0 -
45 0 1 3.5 -
46 0 1 8.0 -
47 0 1 9.0 -
48 0 1 5.1 -
49 0 1 10.0 -
50 0 1 14.0 0
51 0 1 9.0 -
52 0 1 8.0 -
53 0 1 14.0 -
54 0 1 4.0 -
55 0 1 5.0 -
56 0 1 6.0 -
57 0 1 14.0 -
58 0 1 9.5 -
59 0 1 21.0 -
60 0 1 13.0 0.25
61 0 1 10.0 -
62 0 1 11.0 -
63 0 1 14.5 -
64 0 1 1.0 -
65 0 1 0.5 -
66 0 1 25.0 -
67 0 1 16.0 -
68 0 1 12.5 -
69 0 1 7.5 -
70 0 1 4.0 0.75
71 0 1 1.5 -
72 0 1 11.5 -
73 0 1 15.0 -
74 0 1 4.5 -
75 0 1 2.0 -
76 0 1 3.0 -
77 0 1 4.0 -
78 0 1 4.0 -
79 0 1 6.0 -
80 0 1 12.0 0.50
81 0 1 23.0 -
82 0 1 1.5 -
83 0 1 5.5 -
84 0 1 13.5 -
85 0 1 11.0 -
86 0 1 18.0 -
87 0 1 14.0 -
88 0 1 11.0 -
89 0 1 15.0 -
90 0 1 14.0 0.50
91 0 1 13.0 -
92 0 1 13.0 -
93 0 1 0.5 -
94 0 1 15.0 -
95 0 1 9.0 -
96 0 1 13.0 -
97 0 1 8.0 -
98 0 1 13.0 -
99 0 1 8.0 -
100 0 1 3.5 0

Minimum 0 1 0.5 0
Maximum 2.0 1.0 34.0 0.75

Mean 0.02 1.0 10.2 0.30
Standard Dev. 0.20 0 5.8 0.26

Geometric mean - - 8.3 -
Median 0 1.0 10.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIULE-1

1.0
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Table G.92: Pebble Count and Calcite Index, RG_MIULE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.6 -
2 0 1 11.0 -
3 0 0 10.5 -
4 0 0 9.0 -
5 0 1 4.5 -
6 0 1 5.7 -
7 0 0 6.1 -
8 0 1 17.5 -
9 0 1 8.0 -

10 0 0 8.8 0.75
11 0 0 7.4 -
12 0 1 5.6 -
13 0 1 6.1 -
14 0 0 8.5 -
15 0 1 11.7 -
16 0 0 7.4 -
17 0 0 9.0 -
18 0 1 11.2 -
19 0 0 15.5 -
20 0 0 8.5 0.25
21 0 0 10.4 -
22 0 1 14.0 -
23 0 1 13.1 -
24 0 0 7.1 -
25 0 1 4.7 -
26 0 1 10.6 -
27 0 1 9.0 -
28 0 0 4.7 -
29 0 1 6.7 -
30 0 1 9.6 0
31 0 1 8.5 -
32 0 0 3.8 -
33 0 1 13.8 -
34 0 1 7.2 -
35 0 0 13.1 -
36 0 1 11.0 -
37 0 0 10.0 -
38 0 1 13.1 -
39 0 1 10.6 -
40 0 1 8.8 0
41 0 0 11.4 -
42 0 0 Fines -
43 0 0 8.6 -
44 0 1 11.1 -
45 0 1 8.1 -
46 0 0 13.6 -
47 0 0 7.4 -
48 0 0 10.4 -
49 0 1 7.9 -
50 0 0 13.7 0.25
51 0 0 6.5 -
52 0 1 7.4 -
53 0 1 6.5 -
54 0 0 5.0 -
55 0 0 4.8 -
56 0 0 6.2 -
57 0 1 6.5 -
58 0 1 11.2 -
59 0 1 6.8 -
60 0 1 14.1 0
61 0 0 9.0 -
62 0 1 8.5 -
63 0 0 9.1 -
64 0 1 5.6 -
65 0 1 4.7 -
66 0 1 7.5 -
67 0 0 8.0 -
68 0 0 8.1 -
69 0 1 7.5 -
70 0 0 7.9 0
71 0 1 7.4 -
72 0 1 6.1 -
73 0 1 10.3 -
74 0 1 8.2 -
75 0 0 10.0 -
76 0 1 12.7 -
77 0 0 6.4 -
78 0 0 10.4 -
79 0 1 7.0 -
80 0 1 6.5 0
81 0 1 7.6 -
82 0 1 10.9 -
83 0 1 9.4 -
84 0 1 12.6 -
85 0 0 21.0 -
86 0 0 11.7 -
87 0 1 14.0 -
88 0 0 11.5 -
89 0 1 13.2 -
90 0 1 9.6 0
91 0 1 12.5 -
92 0 0 6.0 -
93 0 0 9.5 -
94 0 1 12.1 -
95 0 0 11.1 -
96 0 0 9.1 -
97 0 1 10.9 -
98 0 0 8.8 -
99 0 0 5.3 -
100 0 1 10.4 0

Minimum 0 0 3.8 0
Maximum 0 1.0 21.0 0.75

Mean 0 0.56 9.2 0.13
Standard Dev. 0 0.50 3.0 0.24

Geometric mean - - 8.8 -
Median 0 1.0 8.8 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIULE-2

0.56
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Table G.92: Pebble Count and Calcite Index, RG_MIULE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.4 -
2 0 1 5.5 -
3 0 1 11.0 -
4 0 0 25.0 -
5 0 1 4.1 -
6 0 1 7.3 -
7 0 1 6.6 -
8 0 1 11.8 -
9 0 1 10.5 -

10 0 1 8.5 0
11 0 0 10.5 -
12 0 1 14.1 -
13 0 1 8.4 -
14 0 0 6.6 -
15 0 1 7.1 -
16 0 0 10.6 -
17 0 0 17.1 -
18 0 0 5.1 -
19 0 1 8.9 -
20 0 0 8.1 0.75
21 0 0 9.2 -
22 0 0 8.0 -
23 0 1 8.1 -
24 0 1 11.2 -
25 0 1 8.1 -
26 0 1 6.7 -
27 0 0 3.2 -
28 0 1 23.0 -
29 0 1 10.6 -
30 0 1 8.1 0.75
31 0 1 6.2 -
32 0 1 7.4 -
33 0 1 10.2 -
34 0 0 9.6 -
35 0 1 9.5 -
36 0 1 5.1 -
37 0 0 7.6 -
38 0 0 5.7 -
39 0 0 6.5 -
40 0 1 4.9 0
41 0 1 12.9 -
42 0 1 24.0 -
43 0 1 8.5 -
44 0 1 8.5 -
45 0 1 10.3 -
46 0 1 7.9 -
47 0 1 16.0 -
48 0 1 13.5 -
49 0 0 9.6 -
50 0 1 17.2 0.50
51 0 0 8.8 -
52 0 0 12.7 -
53 0 0 12.8 -
54 0 1 6.7 -
55 0 1 7.2 -
56 0 1 9.4 -
57 0 0 7.1 -
58 0 1 8.2 -
59 0 0 8.1 -
60 0 1 4.2 0.25
61 0 0 7.1 -
62 0 1 10.1 -
63 0 0 8.4 -
64 0 1 6.8 -
65 0 0 6.3 -
66 0 1 7.2 -
67 0 0 11.0 -
68 0 0 9.6 -
69 0 1 9.1 -
70 0 0 11.9 0
71 0 1 6.8 -
72 0 1 16.6 -
73 0 0 9.0 -
74 0 0 12.4 -
75 0 1 7.3 -
76 0 1 5.5 -
77 0 0 7.2 -
78 0 0 7.0 -
79 0 0 6.1 -
80 0 1 12.6 0.50
81 0 0 8.1 -
82 0 0 6.3 -
83 0 0 8.7 -
84 0 1 32.0 -
85 0 1 11.7 -
86 0 0 10.8 -
87 0 1 19.5 -
88 0 1 25.4 -
89 0 0 6.4 -
90 0 0 11.8 0
91 0 1 7.3 -
92 0 1 10.3 -
93 0 1 5.0 -
94 0 0 7.1 -
95 0 1 5.9 -
96 0 0 9.8 -
97 0 1 19.3 -
98 0 1 8.1 -
99 0 1 3.1 -
100 0 1 5.3 0.50

Minimum 0 0 3.1 0
Maximum 0 1.0 32.0 0.75

Mean 0 0.60 9.8 0.33
Standard Dev. 0 0.49 4.9 0.31

Geometric mean - - 8.9 -
Median 0 1.0 8.4 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MIULE-3
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Table G.94: Pebble Count and Calcite Index, RG_ERSC4, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.5 -
2 0 0 2.6 -
3 0 0 3.4 -
4 0 0 3.4 -
5 0 0 3.6 -
6 0 0 2.9 -
7 0 0 sand -
8 0 0 sand -
9 0 0 2.1 -

10 0 0 1.9 0.50
11 0 0 1.5 -
12 0 0 2.1 -
13 0 0 2.4 -
14 0 0 2.1 -
15 0 0 2.9 -
16 0 0 2.4 -
17 0 0 2.1 -
18 0 0 3.1 -
19 0 0 1.8 -
20 0 0 sand
21 0 0 1.5 0.50
22 0 0 sand -
23 0 0 2.8 -
24 0 0 1.7 -
25 0 0 2.2 -
26 0 0 1.8 -
27 0 0 1.7 -
28 0 0 sand -
29 0 0 2.2 -
30 0 0 sand
31 0 0 2.2 0.25
32 0 0 3.4 -
33 0 0 1.5 -
34 0 0 3.6 -
35 0 0 3.6 -
36 0 0 2.9 -
37 0 0 2.8 -
38 0 0 2.4 -
39 0 0 3.6 -
40 0 0 3.2 0.50
41 0 0 1.9 -
42 0 0 3.8 -
43 0 0 2.8 -
44 0 0 2.5 -
45 0 0 2.4 -
46 0 0 2.4 -
47 0 0 2.1 -
48 0 0 3.5 -
49 0 0 3.8 -
50 0 0 2.7 0.25
51 0 0 2.8 -
52 0 0 2.7 -
53 0 0 2.3 -
54 0 0 1.4 -
55 0 0 2.1 -
56 0 0 sand -
57 0 0 1.6 -
58 0 0 1.7 -
59 0 0 2.5 -
60 0 0 2.3 0.25
61 0 0 sand -
62 0 0 1.7 -
63 0 0 2.8 -
64 0 0 2.6 -
65 0 0 1.0 -
66 0 0 2.5 -
67 0 0 sand -
68 0 0 sand -
69 0 0 3.4 -
70 0 0 1.7 0.25
71 0 0 2.4 -
72 0 0 sand -
73 0 0 2.8 -
74 0 0 1.7 -
75 0 0 1.6 -
76 0 0 3.2 -
77 0 0 sand -
78 0 0 1.6 -
79 0 0 1.6 -
80 0 0 sand
81 0 0 1.3 0.25
82 0 0 1.2 -
83 0 0 sand -
84 0 0 1.7 -
85 0 0 1.8 -
86 0 0 2.2 -
87 0 0 3.2 -
88 0 0 2.7 -
89 0 0 sand -
90 0 0 sand 0
91 0 0 2.6 -
92 0 0 2.4 -
93 0 0 sand -
94 0 0 2.9 -
95 0 0 2.3 -
96 0 0 2.5 -
97 0 0 1.8 -
98 0 0 1.5 -
99 0 0 2.2 -
100 0 0 sand 0

Minimum 0 0 1.0 0
Maximum 0 0 3.8 0.50

Mean 0 0 2.4 0.28
Standard Dev. 0 0 0.68 0.18

Geometric mean - - 2.3 -
Median 0 0 2.4 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ERSC4-1
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Table G.94: Pebble Count and Calcite Index, RG_ERSC4, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 1.5 -
2 0 0 4.6 -
3 0 0 2.7 -
4 0 0 1.9 -
5 0 0 2.2 -
6 0 0 2.3 -
7 0 0 2.6 -
8 0 0 2.6 -
9 0 0 5.8 -

10 0 0 4.4 0.50
11 0 0 3.7 -
12 0 0 3.8 -
13 0 0 2.9 -
14 0 0 4.9 -
15 0 0 3.5 -
16 0 0 4.5 -
17 0 0 4.5 -
18 0 0 2.6 -
19 0 0 4.8 -
20 0 0 2.3 0.50
21 0 0 3.5 -
22 0 0 4.4 -
23 0 0 3.2 -
24 0 0 2.9 -
25 0 0 5.3 -
26 0 0 2.8 -
27 0 0 3.4 -
28 0 0 4.0 -
29 0 0 2.8 -
30 0 0 7.7 0.50
31 0 0 3.5 -
32 0 0 4.1 -
33 0 0 3.2 -
34 0 0 3.8 -
35 0 0 1.5 -
36 0 0 4.6 -
37 0 0 3.4 -
38 0 0 2.7 -
39 0 0 4.6 -
40 0 0 3.4 0.50
41 0 0 3.9 -
42 0 0 4.3 -
43 0 0 5.2 -
44 0 0 4.6 -
45 0 0 6.2 -
46 0 0 4.8 -
47 0 0 sand/gravel -
48 0 0 5.4 -
49 0 0 5.2 -
50 0 0 2.5 0.25
51 0 0 2.8 -
52 0 0 sand/gravel -
53 0 0 2.9 -
54 0 0 8.3 -
55 0 0 4.8 -
56 0 0 2.6 -
57 0 0 3.1 -
58 0 0 2.8 -
59 0 0 5.4 -
60 0 0 3.0 0.50
61 0 0 4.2 -
62 0 0 4.4 -
63 0 0 4.3 -
64 0 0 5.1 -
65 0 0 3.1 -
66 0 0 6.3 -
67 0 0 5.5 -
68 0 0 5.5 -
69 0 0 3.2 -
70 0 0 4.7 0.50
71 0 0 3.5 -
72 0 0 2.1 -
73 0 0 4.4 -
74 0 0 4.1 -
75 0 0 4.7 -
76 0 0 4.7 -
77 0 0 3.5 -
78 0 0 1.9 -
79 0 0 5.6 -
80 0 0 2.1 0.50
81 0 0 5.6 -
82 0 0 2.8 -
83 0 0 3.2 -
84 0 0 4.1 -
85 0 0 3.4 -
86 0 0 3.5 -
87 0 0 2.8 -
88 0 0 3.4 -
89 0 0 4.1 -
90 0 0 4.1 0.25
91 0 0 2.8 -
92 0 0 2.8 -
93 0 0 3.2 -
94 0 0 5.0 -
95 0 0 5.5 -
96 0 0 4.1 -
97 0 0 3.0 -
98 0 0 3.1 -
99 0 0 3.5 -
100 0 0 3.4 0.25

Minimum 0 0 1.5 0.25
Maximum 0 0 8.3 0.50

Mean 0 0 3.8 0.43
Standard Dev. 0 0 1.2 0.12

Geometric mean - - 3.7 -
Median 0 0 3.5 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ERSC4-2
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Table G.94: Pebble Count and Calcite Index, RG_ERSC4, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.5 -
2 0 0 5.4 -
3 0 0 3.6 -
4 0 0 2.0 -
5 0 0 3.3 -
6 0 0 3.2 -
7 0 0 5.2 -
8 0 0 3.8 -
9 0 0 2.9 -

10 0 0 4.5 0.25
11 0 0 8.5 -
12 0 0 3.1 -
13 0 0 3.5 -
14 0 0 3.0 -
15 0 0 6.0 -
16 0 0 3.5 -
17 0 0 1.5 -
18 0 0 3.1 -
19 0 0 7.7 -
20 0 0 6.8 0.25
21 0 0 6.1 -
22 0 0 3.5 -
23 0 0 4.4 -
24 0 0 3.8 -
25 0 0 3.9 -
26 0 0 6.4 -
27 0 0 2.2 -
28 0 0 4.2 -
29 0 0 2.4 -
30 0 0 4.6 0.25
31 0 0 5.3 -
32 0 0 1.9 -
33 0 0 3.9 -
34 0 0 4.3 -
35 0 0 3.2 -
36 0 0 2.1 -
37 0 0 4.4 -
38 0 0 7.9 -
39 0 0 6.2 -
40 0 0 4.2 0.50
41 0 0 4.6 -
42 0 0 3.4 -
43 0 0 5.8 -
44 0 0 6.3 -
45 0 0 3.5 -
46 0 0 gravel -
47 0 0 1.9 -
48 0 0 5.6 -
49 0 0 2.4 -
50 0 0 4.5 0.25
51 0 0 2.2 -
52 0 0 4.5 -
53 0 0 3.1 -
54 0 0 1.6 -
55 0 0 4.8 -
56 0 0 1.9 -
57 0 0 3.7 -
58 0 0 2.8 -
59 0 0 2.8 -
60 0 0 2.9 0.50
61 0 0 4.3 -
62 0 0 5.7 -
63 0 0 3.5 -
64 0 0 6.4 -
65 0 0 7.4 -
66 0 0 6.5 -
67 0 0 3.8 -
68 0 0 3.7 -
69 0 0 6.2 -
70 0 0 3.7 0.50
71 0 0 5.0 -
72 0 0 4.9 -
73 0 0 sand -
74 0 0 4.1 -
75 0 0 2.8 -
76 0 0 5.9 -
77 0 0 14.0 -
78 0 0 8.9 -
79 0 0 4.8 -
80 0 0 3.4 0.50
81 0 0 3.1 -
82 0 0 gravel -
83 0 0 3.7 -
84 0 0 3.2 -
85 0 0 4.6 -
86 0 0 4.1 -
87 0 0 4.5 -
88 0 0 16.0 -
89 0 0 1.6 -
90 0 0 6.3 0.50
91 0 0 3.5 -
92 0 0 4.3 -
93 0 0 7.5 -
94 0 0 4.5 -
95 0 0 sand -
96 0 0 sand -
97 0 0 6.1 -
98 0 0 8.5 -
99 0 0 4.5 -
100 0 0 4.1 0.50

Minimum 0 0 1.5 0.25
Maximum 0 0 16.0 0.50

Mean 0 0 4.6 0.40
Standard Dev. 0 0 2.3 0.13

Geometric mean - - 4.2 -
Median 0 0 4.2 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ERSC4-3
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Table G.95: Pebble Count and Calcite Index, RG_ER1A, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.1 -
2 0 0 4.6 -
3 0 0 4.5 -
4 0 0 5.3 -
5 0 0 6.2 -
6 0 0 7.0 -
7 0 0 3.0 -
8 0 0 3.0 -
9 0 0 5.5 -

10 0 0 5.8 0.25
11 0 0 5.8 -
12 0 0 5.0 -
13 0 0 sand -
14 0 0 3.7 -
15 0 0 5.5 -
16 0 0 4.1 -
17 0 0 6.2 -
18 0 0 4.6 -
19 0 0 3.3 -
20 0 0 3.1 0.50
21 0 0 8.4 -
22 0 0 4.0 -
23 0 0 6.2 -
24 0 0 5.3 -
25 0 0 8.1 -
26 0 0 5.4 -
27 0 0 2.5 -
28 0 0 6.6 -
29 0 0 5.5 -
30 0 0 9.3 0.25
31 0 0 5.4 -
32 0 0 6.5 -
33 0 0 5.9 -
34 0 0 6.5 -
35 0 0 7.4 -
36 0 0 3.8 -
37 0 0 4.8 -
38 0 0 5.1 -
39 0 0 5.2 -
40 0 0 8.4 0.50
41 0 0 9.8 -
42 0 0 4.5 -
43 0 0 9.2 -
44 0 0 7.0 -
45 0 0 5.1 -
46 0 0 5.4 -
47 0 0 4.6 -
48 0 0 5.1 -
49 0 0 4.0 -
50 0 0 4.4 0.25
51 0 0 5.9 -
52 0 0 9.9 -
53 0 0 5.4 -
54 0 0 4.1 -
55 0 0 3.2 -
56 0 0 6.6 -
57 0 0 2.4 -
58 0 0 3.4 -
59 0 0 3.8 -
60 0 0 6.1 0.50
61 0 0 6.0 -
62 0 0 3.0 -
63 0 0 8.1 -
64 0 0 4.6 -
65 0 0 3.5 -
66 0 0 4.8 -
67 0 0 4.5 -
68 0 0 5.5 -
69 0 0 4.5 -
70 0 0 5.8 0.25
71 0 0 5.4 -
72 0 0 4.8 -
73 0 0 5.6 -
74 0 0 4.4 -
75 0 0 3.9 -
76 0 0 6.4 -
77 0 0 5.4 -
78 0 0 6.1 -
79 0 0 5.5 -
80 0 0 6.0 0.25
81 0 0 4.4 -
82 0 0 7.5 -
83 0 0 sand -
84 0 0 4.3 -
85 0 0 11.0 -
86 0 0 6.5 -
87 0 0 7.8 -
88 0 0 6.8 -
89 0 0 8.7 -
90 0 0 4.6 0.25
91 0 0 5.3 -
92 0 0 7.5 -
93 0 0 4.5 -
94 0 0 sand -
95 0 0 3.5 -
96 0 0 3.1 -
97 0 0 6.2 -
98 0 0 6.3 -
99 0 0 3.5 -
100 0 0 6.5 0.25

Minimum 0 0 2.4 0.25
Maximum 0 0 11.0 0.50

Mean 0 0 5.5 0.33
Standard Dev. 0 0 1.74 0.12

Geometric mean - - 5.2 -
Median 0 0 5.4 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ER1A-1
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Table G.95: Pebble Count and Calcite Index, RG_ER1A, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.8 -
2 0 0 6.2 -
3 0 0 6.4 -
4 0 0 5.8 -
5 0 0 4.7 -
6 0 0 10.4 -
7 0 0 6.5 -
8 0 0 5.2 -
9 0 0 13.0 -

10 0 0 11.3 0.25
11 0 0 5.5 -
12 0 0 4.2 -
13 0 0 3.4 -
14 0 0 6.4 -
15 0 0 10.6 -
16 0 0 5.6 -
17 0 0 6.4 -
18 0 0 5.8 -
19 0 0 5.7 -
20 0 0 5.4 0.25
21 0 0 4.6 -
22 0 0 7.3 -
23 0 0 14.5 -
24 0 0 7.0 -
25 0 0 8.5 -
26 0 0 4.2 -
27 0 0 5.7 -
28 0 0 9.1 -
29 0 0 5.6 -
30 0 0 5.5 0.25
31 0 0 12.5 -
32 0 0 10.6 -
33 0 0 14.4 -
34 0 0 5.3 -
35 0 0 8.0 -
36 0 0 6.4 -
37 0 0 11.0 -
38 0 0 5.5 -
39 0 0 5.1 -
40 0 0 6.3 0.25
41 0 0 5.4 -
42 0 0 3.3 -
43 0 0 8.9 -
44 0 0 7.2 -
45 0 0 6.5 -
46 0 0 4.4 -
47 0 0 5.5 -
48 0 0 8.2 -
49 0 0 9.1 -
50 0 0 5.4 0.50
51 0 0 6.2 -
52 0 0 4.9 -
53 0 0 7.0 -
54 0 0 4.3 -
55 0 0 5.8 -
56 0 0 5.4 -
57 0 0 6.2 -
58 0 0 2.8 -
59 0 0 12.0 -
60 0 0 4.5 0.50
61 0 0 6.3 -
62 0 0 4.3 -
63 0 0 6.3 -
64 0 0 3.5 -
65 0 0 4.5 -
66 0 0 4.8 -
67 0 0 8.0 -
68 0 0 12.1 -
69 0 0 5.7 -
70 0 0 8.4 0.25
71 0 0 7.3 -
72 0 0 4.7 -
73 0 0 6.2 -
74 0 0 8.5 -
75 0 0 9.7 -
76 0 0 10.2 -
77 0 0 9.3 -
78 0 0 7.4 -
79 0 0 8.6 -
80 0 0 3.1 0.75
81 0 0 8.1 -
82 0 0 7.3 -
83 0 0 8.1 -
84 0 0 5.5 -
85 0 0 4.6 -
86 0 0 5.1 -
87 0 0 7.6 -
88 0 0 5.7 -
89 0 0 9.1 -
90 0 0 5.9 0.75
91 0 0 7.4 -
92 0 0 3.5 -
93 0 0 3.4 -
94 0 0 3.8 -
95 0 0 6.4 -
96 0 0 4.9 -
97 0 0 6.6 -
98 0 0 7.4 -
99 0 0 12.5 -
100 0 0 9.8 0.25

Minimum 0 0 2.8 0.25
Maximum 0 0 14.5 0.75

Mean 0 0 6.9 0.40
Standard Dev. 0 0 2.5 0.21

Geometric mean - - 6.4 -
Median 0 0 6.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ER1A-2
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Table G.95: Pebble Count and Calcite Index, RG_ER1A, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 12.0 -
2 0 0 9.9 -
3 0 0 6.4 -
4 0 0 9.1 -
5 0 0 7.2 -
6 0 0 7.0 -
7 0 0 3.4 -
8 0 0 4.8 -
9 0 0 6.8 -

10 0 0 7.9 0.25
11 0 0 4.4 -
12 0 0 6.8 -
13 0 0 4.6 -
14 0 0 3.4 -
15 0 0 9.2 -
16 0 0 5.3 -
17 0 0 3.8 -
18 0 0 7.6 -
19 0 0 10.6 -
20 0 0 6.4 0.25
21 0 0 4.1 -
22 0 0 7.8 -
23 0 0 6.2 -
24 0 0 5.5 -
25 0 0 7.4 -
26 0 0 10.6 -
27 0 0 7.6 -
28 0 0 5.4 -
29 0 0 4.3 -
30 0 0 3.4 0.25
31 0 0 7.8 -
32 0 0 5.6 -
33 0 0 7.0 -
34 0 0 9.0 -
35 0 0 8.2 -
36 0 0 4.6 -
37 0 0 4.3 -
38 0 0 6.3 -
39 0 0 7.5 -
40 0 0 3.7 0.25
41 0 0 5.3 -
42 0 0 3.5 -
43 0 0 5.9 -
44 0 0 8.2 -
45 0 0 5.3 -
46 0 0 4.7 -
47 0 0 4.4 -
48 0 0 2.3 -
49 0 0 4.5 -
50 0 0 8.4 0.25
51 0 0 4.1 -
52 0 0 9.3 -
53 0 0 6.2 -
54 0 0 7.3 -
55 0 0 3.5 -
56 0 0 8.6 -
57 0 0 sand -
58 0 0 6.6 -
59 0 0 10.9 -
60 0 0 12.8 0.25
61 0 0 3.6 -
62 0 0 5.3 -
63 0 0 5.5 -
64 0 0 4.9 -
65 0 0 5.3 -
66 0 0 13.5 -
67 0 0 5.3 -
68 0 0 12.4 -
69 0 0 11.6 -
70 0 0 sand
71 0 0 9.3 0.25
72 0 0 4.8 -
73 0 0 1.9 -
74 0 0 5.6 -
75 0 0 4.5 -
76 0 0 4.6 -
77 0 0 7.7 -
78 0 0 3.7 -
79 0 0 3.1 -
80 0 0 7.9 0.25
81 0 0 6.1 -
82 0 0 7.2 -
83 0 0 2.6 -
84 0 0 6.4 -
85 0 0 9.3 -
86 0 0 2.9 -
87 0 0 2.9 -
88 0 0 sand -
89 0 0 5.3 -
90 0 0 5.5 0.50
91 0 0 9.4 -
92 0 0 6.5 -
93 0 0 4.0 -
94 0 0 4.4 -
95 0 0 6.1 -
96 0 0 6.8 -
97 0 0 5.5 -
98 0 0 6.3 -
99 0 0 1.9 -
100 0 0 4.9 0.25

Minimum 0 0 1.9 0.25
Maximum 0 0 13.5 0.50

Mean 0 0 6.3 0.28
Standard Dev. 0 0 2.5 0.08

Geometric mean - - 5.8 -
Median 0 0 5.9 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ER1A-3
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Table G.96: Pebble Count and Calcite Index, RG_ERSC5, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.5 -
2 0 0 3.4 -
3 0 0 5.2 -
4 0 0 5.3 -
5 0 0 3.4 -
6 0 0 5.2 -
7 0 0 6.1 -
8 0 0 3.9 -
9 0 0 2.6 -
10 0 0 4.1 0.25
11 0 0 7.2 -
12 0 0 8.8 -
13 0 0 7.1 -
14 0 0 3.2 -
15 0 0 4.4 -
16 0 0 5.3 -
17 0 0 3.8 -
18 0 0 3.7 -
19 0 0 5.9 -
20 0 0 5.4 0.25
21 0 0 5.4 -
22 0 0 6.5 -
23 0 0 4.3 -
24 0 0 4.6 -
25 0 0 5.0 -
26 0 0 6.3 -
27 0 0 3.9 -
28 0 0 2.2 -
29 0 0 3.9 -
30 0 0 3.5 0.50
31 0 0 4.6 -
32 0 0 3.9 -
33 0 0 2.7 -
34 0 0 4.0 -
35 0 0 8.0 -
36 0 0 3.1 -
37 0 0 4.0 -
38 0 0 3.5 -
39 0 0 2.5 -
40 0 0 5.1 0.50
41 0 0 2.4 -
42 0 0 2.5 -
43 0 0 3.8 -
44 0 0 4.8 -
45 0 0 3.9 -
46 0 0 5.3 -
47 0 0 3.3 -
48 0 0 4.2 -
49 0 0 10.1 -
50 0 0 10.6 0.75
51 0 0 2.7 -
52 0 0 4.7 -
53 0 0 5.4 -
54 0 0 2.7 -
55 0 0 2.6 -
56 0 0 4.4 -
57 0 0 4.4 -
58 0 0 3.2 -
59 0 0 3.3 -
60 0 0 3.6 0.50
61 0 0 4.5 -
62 0 0 5.0 -
63 0 0 3.4 -
64 0 0 2.4 -
65 0 0 12.5 -
66 0 0 11.3 -
67 0 0 2.4 -
68 0 0 5.0 -
69 0 0 3.1 -
70 0 0 3.9 0.25
71 0 0 8.0 -
72 0 0 10.9 -
73 0 0 10.9 -
74 0 0 3.6 -
75 0 0 13.4 -
76 0 0 2.3 -
77 0 0 4.4 -
78 0 0 3.4 -
79 0 0 3.5 -
80 0 0 4.3 0.25
81 0 0 1.8 -
82 0 0 3.4 -
83 0 0 2.8 -
84 0 0 4.2 -
85 0 0 4.9 -
86 0 0 2.5 -
87 0 0 4.2 -
88 0 0 3.7 -
89 0 0 4.8 -
90 0 0 4.5 0.50
91 0 0 4.8 -
92 0 0 5.3 -
93 0 0 3.5 -
94 0 0 5.6 -
95 0 0 2.7 -
96 0 0 4.7 -
97 0 0 1.8 -
98 0 0 3.3 -
99 0 0 5.4 -

100 0 0 5.3 0.25
Minimum 0 0 1.8 0.25
Maximum 0 0 13.4 0.75

Mean 0 0 4.7 0.40
Standard Dev. 0 0 2.29 0.17

Geometric mean - - 4.3 -
Median 0 0 4.2 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ERSC5-1
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Table G.96: Pebble Count and Calcite Index, RG_ERSC5, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.9 -
2 0 0 4.1 -
3 0 0 8.0 -
4 0 0 3.3 -
5 0 0 9.1 -
6 0 0 5.0 -
7 0 0 5.0 -
8 0 0 6.4 -
9 0 0 8.3 -
10 0 0 2.6 0
11 0 0 4.5 -
12 0 0 6.4 -
13 0 0 3.1 -
14 0 0 6.8 -
15 0 0 4.4 -
16 0 0 4.6 -
17 0 0 5.3 -
18 0 0 3.8 -
19 0 0 3.5 -
20 0 0 6.6 0.25
21 0 0 6.3 -
22 0 0 4.7 -
23 0 0 5.9 -
24 0 0 4.2 -
25 0 0 12.5 -
26 0 0 5.1 -
27 0 0 6.2 -
28 0 0 9.4 -
29 0 0 3.6 -
30 0 0 6.6 0.25
31 0 0 4.6 -
32 0 0 5.3 -
33 0 0 4.6 -
34 0 0 6.9 -
35 0 0 9.0 -
36 0 0 3.8 -
37 0 0 3.2 -
38 0 0 4.1 -
39 0 0 4.0 -
40 0 0 6.6 0.25
41 0 0 2.1 -
42 0 0 4.4 -
43 0 0 4.3 -
44 0 0 5.2 -
45 0 0 3.1 -
46 0 0 4.3 -
47 0 0 5.5 -
48 0 0 7.1 -
49 0 0 3.3 -
50 0 0 8.1 0.75
51 0 0 5.5 -
52 0 0 6.2 -
53 0 0 9.5 -
54 0 0 4.4 -
55 0 0 3.0 -
56 0 0 6.2 -
57 0 0 6.6 -
58 0 0 6.4 -
59 0 0 5.3 -
60 0 0 6.7 0.25
61 0 0 5.0 -
62 0 0 2.2 -
63 0 0 5.1 -
64 0 0 4.4 -
65 0 0 4.8 -
66 0 0 4.8 -
67 0 0 3.7 -
68 0 0 5.9 -
69 0 0 6.5 -
70 0 0 6.5 0.25
71 0 0 6.0 -
72 0 0 8.5 -
73 0 0 7.1 -
74 0 0 5.2 -
75 0 0 6.0 -
76 0 0 5.5 -
77 0 0 6.8 -
78 0 0 6.0 -
79 0 0 5.5 -
80 0 0 2.8 0.25
81 0 0 2.5 -
82 0 0 3.4 -
83 0 0 8.5 -
84 0 0 3.5 -
85 0 0 3.2 -
86 0 0 4.1 -
87 0 0 5.6 -
88 0 0 4.3 -
89 0 0 5.4 -
90 0 0 6.9 0.25
91 0 0 5.3 -
92 0 0 5.8 -
93 0 0 3.2 -
94 0 0 7.7 -
95 0 0 4.7 -
96 0 0 8.9 -
97 0 0 5.2 -
98 0 0 3.9 -
99 0 0 5.0 -

100 0 0 8.7 0.25
Minimum 0 0 2.1 0
Maximum 0 0 12.5 0.75

Mean 0 0 5.5 0.28
Standard Dev. 0 0 1.9 0.18

Geometric mean - - 5.2 -
Median 0 0 5.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.96: Pebble Count and Calcite Index, RG_ERSC5, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.3 -
2 0 0 5.6 -
3 0 0 4.4 -
4 0 0 3.6 -
5 0 0 3.6 -
6 0 0 9.5 -
7 0 0 5.0 -
8 0 0 4.5 -
9 0 0 4.8 -
10 0 0 4.7 0.25
11 0 0 5.6 -
12 0 0 8.2 -
13 0 0 4.4 -
14 0 0 5.9 -
15 0 0 6.4 -
16 0 0 3.2 -
17 0 0 7.5 -
18 0 0 9.8 -
19 0 0 9.7 -
20 0 0 5.1 0.75
21 0 0 6.6 -
22 0 0 14.0 -
23 0 0 5.7 -
24 0 0 4.8 -
25 0 0 5.5 -
26 0 0 5.4 -
27 0 0 7.7 -
28 0 0 5.0 -
29 0 0 7.4 -
30 0 0 8.1 0.50
31 0 0 8.1 -
32 0 0 sand/gravel -
33 0 0 7.1 -
34 0 0 4.8 -
35 0 0 5.5 -
36 0 0 2.4 -
37 0 0 9.2 -
38 0 0 5.7 -
39 0 0 5.7 -
40 0 0 5.6 0.25
41 0 0 9.1 -
42 0 0 4.9 -
43 0 0 5.6 -
44 0 0 6.8 -
45 0 0 6.4 -
46 0 0 4.5 -
47 0 0 8.2 -
48 0 0 6.8 -
49 0 0 5.5 -
50 0 0 5.1 0.75
51 0 0 4.3 -
52 0 0 8.2 -
53 0 0 6.3 -
54 0 0 3.3 -
55 0 0 5.2 -
56 0 0 3.2 -
57 0 0 4.4 -
58 0 0 5.6 -
59 0 0 4.6 -
60 0 0 4.5 0.50
61 0 0 1.5 -
62 0 0 3.3 -
63 0 0 9.2 -
64 0 0 7.6 -
65 0 0 5.5 -
66 0 0 3.5 -
67 0 0 4.1 -
68 0 0 5.5 -
69 0 0 3.0 -
70 0 0 4.0 0.75
71 0 0 8.6 -
72 0 0 8.5 -
73 0 0 9.5 -
74 0 0 2.6 -
75 0 0 4.8 -
76 0 0 3.9 -
77 0 0 11.0 -
78 0 0 5.2 -
79 0 0 7.9 -
80 0 0 4.3 0.25
81 0 0 4.2 -
82 0 0 5.0 -
83 0 0 6.1 -
84 0 0 6.4 -
85 0 0 4.2 -
86 0 0 3.8 -
87 0 0 5.5 -
88 0 0 6.8 -
89 0 0 5.1 -
90 0 0 3.7 0.25
91 0 0 7.1 -
92 0 0 6.5 -
93 0 0 3.3 -
94 0 0 9.3 -
95 0 0 5.4 -
96 0 0 3.5 -
97 0 0 4.3 -
98 0 0 7.5 -
99 0 0 4.4 -

100 0 0 8.5 0.50
Minimum 0 0 1.5 0.25
Maximum 0 0 14.0 0.75

Mean 0 0 5.8 0.48
Standard Dev. 0 0 2.1 0.22

Geometric mean - - 5.5 -
Median 0 0 5.5 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_ERSC5-3

0

Page 3 of 3



Table G.97: Pebble Count and Calcite Index, RG_SCDTC, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.0 -
2 0 0 5.8 -
3 0 0 5.6 -
4 0 0 4.7 -
5 0 0 8.2 -
6 0 0 6.1 -
7 0 0 3.0 -
8 0 0 4.2 -
9 0 0 2.6 -

10 0 0 2.2 0.25
11 0 0 4.8 -
12 0 0 4.1 -
13 0 0 2.1 -
14 0 0 3.2 -
15 0 0 4.6 -
16 0 0 3.1 -
17 0 0 4.0 -
18 0 0 3.8 -
19 0 0 6.3 -
20 0 0 7.1 0.25
21 0 0 3.8 -
22 0 0 4.4 -
23 0 0 4.3 -
24 0 0 4.9 -
25 0 0 4.8 -
26 0 0 5.5 -
27 0 0 3.5 -
28 0 0 6.0 -
29 0 0 2.8 -
30 0 0 5.3 0.25
31 0 0 6.5 -
32 0 0 4.5 -
33 0 0 2.5 -
34 0 0 7.4 -
35 0 0 3.0 -
36 0 0 4.4 -
37 0 0 6.2 -
38 0 0 4.2 -
39 0 0 4.0 -
40 0 0 5.0 0.50
41 0 0 3.5 -
42 0 0 5.3 -
43 0 0 8.2 -
44 0 0 3.4 -
45 0 0 8.4 -
46 0 0 6.5 -
47 0 0 5.1 -
48 0 0 6.2 -
49 0 0 5.0 -
50 0 0 3.0 0.25
51 0 0 sand/gravel -
52 0 0 5.4 -
53 0 0 6.5 -
54 0 0 5.3 -
55 0 0 3.6 -
56 0 0 3.5 -
57 0 0 10.7 -
58 0 0 5.1 -
59 0 0 4.1 -
60 0 0 4.1 0.25
61 0 0 3.7 -
62 0 0 5.7 -
63 0 0 5.9 -
64 0 0 8.2 -
65 0 0 3.5 -
66 0 0 1.7 -
67 0 0 4.0 -
68 0 0 5.3 -
69 0 0 1.8 -
70 0 0 3.6 0.25
71 0 0 5.1 -
72 0 0 6.9 -
73 0 0 10.2 -
74 0 0 5.1 -
75 0 0 4.4 -
76 0 0 5.1 -
77 0 0 3.2 -
78 0 0 6.7 -
79 0 0 5.4 -
80 0 0 5.4 0.25
81 0 0 4.2 -
82 0 0 5.2 -
83 0 0 4.1 -
84 0 0 4.9 -
85 0 0 6.8 -
86 0 0 4.3 -
87 0 0 7.3 -
88 0 0 7.8 -
89 0 0 7.2 -
90 0 0 10.3 0.75
91 0 0 7.4 -
92 0 0 6.2 -
93 0 0 6.0 -
94 0 0 5.3 -
95 0 0 8.5 -
96 0 0 6.4 -
97 0 0 7.1 -
98 0 0 7.2 -
99 0 0 4.8 -
100 0 0 10.3 0.50

Minimum 0 0 1.7 0.25
Maximum 0 0 10.7 0.75

Mean 0 0 5.2 0.35
Standard Dev. 0 0 1.9 0.17

Geometric mean - - 4.9 -
Median 0 0 5.1 0.25

Calcite Index - -

Note: "-" no data.
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Table G.98: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.2 -
2 0 0 6.8 -
3 0 0 4.5 -
4 0 0 14.5 -
5 0 0 4.4 -
6 0 0 6.2 -
7 0 0 SAND / GRAVEL -
8 0 0 5.3 -
9 0 0 4.8 -

10 0 0 5.9 0.50
11 0 0 6.2 -
12 0 0 7.4 -
13 0 0 5.3 -
14 0 0 6.6 -
15 0 0 SAND / GRAVEL -
16 0 0 2.1 -
17 0 0 9.5 -
18 0 0 12.8 -
19 0 0 2.7 -
20 0 0 15.0 0.25
21 0 0 6.6 -
22 0 0 13.4 -
23 0 0 3.8 -
24 0 0 SAND / GRAVEL -
25 0 0 8.6 -
26 0 0 12.7 -
27 0 0 5.7 -
28 0 0 3.3 -
29 0 0 7.5 -
30 0 0 9.0 0
31 0 0 10.2 -
32 0 0 5.6 -
33 0 0 4.4 -
34 0 0 6.5 -
35 0 0 4.7 -
36 0 0 12.7 -
37 0 0 9.0 -
38 0 0 6.3 -
39 0 0 5.1 -
40 0 0 5.6 0.25
41 0 0 4.4 -
42 0 0 9.2 -
43 0 0 SAND / GRAVEL -
44 0 0 12.7 -
45 0 0 2.6 -
46 0 0 9.8 -
47 0 0 7.1 -
48 0 0 6.2 -
49 0 0 4.4 -
50 0 0 6.2 0.75
51 0 0 11.1 -
52 0 0 10.0 -
53 0 0 6.0 -
54 0 0 12.5 -
55 0 0 5.3 -
56 0 0 9.3 -
57 0 0 8.4 -
58 0 0 4.9 -
59 0 0 13.8 -
60 0 0 11.2 0.25
61 0 0 0.5 -
62 0 0 6.6 -
63 0 0 9.6 -
64 0 0 7.9 -
65 0 0 12.6 -
66 0 0 4.4 -
67 0 0 13.5 -
68 0 0 9.2 -
69 0 0 17.1 -
70 0 0 5.6 0.25
71 0 0 11.7 -
72 0 0 9.2 -
73 0 0 10.4 -
74 0 0 7.8 -
75 0 0 10.6 -
76 0 0 5.6 -
77 0 0 10.8 -
78 0 0 6.1 -
79 0 0 13.2 -
80 0 0 6.7 0.5
81 0 0 3.5 -
82 0 0 8.5 -
83 0 0 4.5 -
84 0 0 2.7 -
85 0 0 8.2 -
86 0 0 5.6 -
87 0 0 10.6 -
88 0 0 7.0 -
89 0 0 13.4 -
90 0 0 13.9 0.25
91 0 0 10.0 -
92 0 0 5.7 -
93 0 0 12.0 -
94 0 0 2.4 -
95 0 0 8.0 -
96 0 0 4.3 -
97 0 0 9.1 -
98 0 0 7.6 -
99 0 0 10.1 -
100 0 0 7.1 0.25

Minimum 0 0 0.5 0
Maximum 0 0 17.1 0.75

Mean 0 0 7.9 0.33
Standard Dev. 0 0 3.4 0.21

Geometric mean - - 7.1 -
Median 0 0 7.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.98: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 13.2 -
2 0 0 5.3 -
3 0 0 9.3 -
4 0 0 9.9 -
5 0 0 8.3 -
6 0 0 4.7 -
7 0 0 6.9 -
8 0 0 22.4 -
9 0 0 6.4 -

10 0 0 9.8 0
11 0 0 15.1 -
12 0 0 4.7 -
13 0 0 11.4 -
14 0 0 18.3 -
15 0 0 5.5 -
16 0 0 5.2 -
17 0 0 21.3 -
18 0 0 11.4 -
19 0 0 7.6 -
20 0 0 23.3 0.25
21 0 0 8.2 -
22 0 0 14.3 -
23 0 0 10.3 -
24 0 0 2.7 -
25 0 0 6.2 -
26 0 0 20.2 -
27 0 0 5.1 -
28 0 0 6.0 -
29 0 0 17.1 -
30 0 0 13.1 0.25
31 0 0 5.1 -
32 0 0 16.5 -
33 0 0 7.8 -
34 0 0 11.3 -
35 0 0 11.9 -
36 0 0 21.3 -
37 0 0 11.8 -
38 0 0 31.0 -
39 0 0 11.0 -
40 0 0 9.5 0
41 0 0 15.9 -
42 0 0 14.2 -
43 0 0 7.7 -
44 0 0 10.8 -
45 0 0 14.7 -
46 0 0 21.3 -
47 0 0 11.7 -
48 0 0 3.1 -
49 0 0 13.8 -
50 0 0 17.3 0
51 0 0 6.3 -
52 0 0 20.4 -
53 0 0 10.0 -
54 0 0 12.6 -
55 0 0 11.8 -
56 0 0 16.6 -
57 0 0 3.2 -
58 0 0 24.4 -
59 0 0 6.1 -
60 0 0 17.8 0.50
61 0 0 5.3 -
62 0 0 14.4 -
63 0 0 17.9 -
64 0 0 14.3 -
65 0 0 7.5 -
66 0 0 6.3 -
67 0 0 20.0 -
68 0 0 23.1 -
69 0 0 17.0 -
70 0 0 7.4 0.25
71 0 0 6.9 -
72 0 0 8.0 -
73 0 0 22.4 -
74 0 0 3.7 -
75 0 0 13.8 -
76 0 0 26.0 -
77 0 0 16.5 -
78 0 0 21.9 -
79 0 0 8.2 -
80 0 0 6.7 0
81 0 0 6.8 -
82 0 0 6.1 -
83 0 0 8.8 -
84 0 0 12.5 -
85 0 0 17.0 -
86 0 0 19.4 -
87 0 0 12.0 -
88 0 0 2.9 -
89 0 0 8.4 -
90 0 0 8.2 0.25
91 0 0 5.1 -
92 0 0 7.1 -
93 0 0 11.4 -
94 0 0 6.0 -
95 0 0 11.7 -
96 0 0 6.7 -
97 0 0 24.2 -
98 0 0 5.7 -
99 0 0 9.3 -
100 0 0 12.0 0.25

Minimum 0 0 2.7 0
Maximum 0 0 31.0 0.50

Mean 0 0 11.9 0.18
Standard Dev. 0 0 6.2 0.17

Geometric mean - - 10.3 -
Median 0 0 11.2 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.98: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.3 -
2 0 0 5.5 -
3 0 0 9.5 -
4 0 0 12.2 -
5 0 0 8.6 -
6 0 0 7.5 -
7 0 0 9.1 -
8 0 0 17.2 -
9 0 0 7.4 -

10 0 0 8.2 0
11 0 0 6.6 -
12 0 0 7.2 -
13 0 0 13.2 -
14 0 0 8.5 -
15 0 0 8.0 -
16 0 0 22.7 -
17 0 0 10.1 -
18 0 0 6.2 -
19 0 0 4.1 -
20 0 0 9.1 0
21 0 0 8.9 -
22 0 0 14.6 -
23 0 0 6.9 -
24 0 0 7.7 -
25 0 0 6.4 -
26 0 0 4.5 -
27 0 0 12.3 -
28 0 0 7.2 -
29 0 0 9.1 -
30 0 0 7.1 0
31 0 0 8.3 -
32 0 0 19.0 -
33 0 0 9.8 -
34 0 0 2.6 -
35 0 0 8.1 -
36 0 0 15.7 -
37 0 0 7.4 -
38 0 0 17.0 -
39 0 0 5.7 -
40 0 0 7.3 0
41 0 0 13.9 -
42 0 0 16.2 -
43 0 0 6.7 -
44 0 0 9.6 -
45 0 0 11.9 -
46 0 0 9.4 -
47 0 0 6.7 -
48 0 0 9.0 -
49 0 0 8.0 -
50 0 0 6.7 0
51 0 0 6.0 -
52 0 0 7.6 -
53 0 0 17.9 -
54 0 0 5.4 -
55 0 0 10.4 -
56 0 0 5.7 -
57 0 0 13.4 -
58 0 0 6.1 -
59 0 0 11.4 -
60 0 0 11.4 0.75
61 0 0 6.0 -
62 0 0 6.4 -
63 0 0 15.2 -
64 0 0 5.9 -
65 0 0 9.3 -
66 0 0 6.3 -
67 0 0 10.6 -
68 0 0 6.7 -
69 0 0 6.9 -
70 0 0 12.0 0.50
71 0 0 8.9 -
72 0 0 6.6 -
73 0 0 4.1 -
74 0 0 3.2 -
75 0 0 14.5 -
76 0 0 16.2 -
77 0 0 5.2 -
78 0 0 6.2 -
79 0 0 6.9 -
80 0 0 11.0 0.50
81 0 0 13.3 -
82 0 0 4.0 -
83 0 1 16.3 -
84 0 0 10.4 -
85 0 1 6.9 -
86 0 0 8.2 -
87 0 0 9.8 -
88 0 0 11.6 -
89 0 0 3.7 -
90 0 0 7.0 0
91 0 0 7.0 -
92 0 0 6.7 -
93 0 0 9.4 -
94 0 0 12.2 -
95 0 1 8.1 -
96 0 0 6.3 -
97 0 1 16.1 -
98 0 0 9.0 -
99 0 0 6.5 -
100 0 0 8.2 0.25

Minimum 0 0 2.6 0
Maximum 0 1 22.7 0.75

Mean 0 0 9.2 0.20
Standard Dev. 0 0 3.8 0.28

Geometric mean - - 8.5 -
Median 0 0 8.2 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.98: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 12.3 -
2 0 0 12.0 -
3 0 0 11.0 -
4 0 0 8.4 -
5 0 0 7.9 -
6 0 0 8.0 -
7 0 0 7.1 -
8 0 0 11.4 -
9 0 0 8.7 -

10 0 0 10.9 0
11 0 0 12.0 -
12 0 0 11.7 -
13 0 0 10.3 -
14 0 0 8.4 -
15 0 0 10.4 -
16 0 0 6.6 -
17 0 0 6.9 -
18 0 0 9.1 -
19 0 0 10.1 -
20 0 0 9.3 0.25
21 0 0 6.2 -
22 0 0 11.3 -
23 0 0 9.6 -
24 0 0 11.4 -
25 0 0 19.1 -
26 0 0 10.5 -
27 0 0 8.2 -
28 0 0 6.1 -
29 0 0 10.9 -
30 0 0 8.9 0
31 0 0 8.1 -
32 0 0 14.9 -
33 0 0 11.7 -
34 0 0 12.1 -
35 0 0 11.9 -
36 0 0 10.0 -
37 0 0 10.7 -
38 0 0 10.9 -
39 0 0 11.3 -
40 0 0 11.7 0
41 0 0 11.6 -
42 0 0 9.4 -
43 0 0 8.9 -
44 0 0 6.4 -
45 0 0 10.7 -
46 0 0 7.5 -
47 0 0 13.4 -
48 0 0 14.1 -
49 0 0 10.9 -
50 0 0 15.2 0
51 0 0 16.6 -
52 0 0 16.3 -
53 0 0 17.2 -
54 0 0 6.7 -
55 0 0 6.9 -
56 0 0 11.4 -
57 0 0 8.1 -
58 0 0 7.4 -
59 0 0 5.5 -
60 0 0 13.5 0.25
61 0 0 8.9 -
62 0 0 13.8 -
63 0 0 15.2 -
64 0 0 8.2 -
65 0 0 16.3 -
66 0 0 12.9 -
67 0 0 11.7 -
68 0 0 12.4 -
69 0 0 11.6 -
70 0 0 10.6 0
71 0 0 12.8 -
72 0 0 8.8 -
73 0 0 8.4 -
74 0 0 13.2 -
75 0 0 5.9 -
76 0 0 8.9 -
77 0 0 10.1 -
78 0 0 10.7 -
79 0 0 7.3 -
80 0 0 7.3 0
81 0 0 6.2 -
82 0 0 8.0 -
83 0 0 5.2 -
84 0 0 10.2 -
85 0 0 10.4 -
86 0 0 23.0 -
87 0 0 11.1 -
88 0 0 12.5 -
89 0 0 13.5 -
90 0 0 7.0 0
91 0 0 9.4 -
92 0 0 14.6 -
93 0 0 10.3 -
94 0 0 15.4 -
95 0 0 10.6 -
96 0 0 11.6 -
97 0 0 7.2 -
98 0 0 7.3 -
99 0 0 10.2 -
100 0 0 7.4 0.50

Minimum 0 0 5.2 0
Maximum 0 0 23.0 0.50

Mean 0 0 10.5 0.10
Standard Dev. 0 0 3.1 0.17

Geometric mean - - 10.1 -
Median 0 0 10.5 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.98: Pebble Count and Calcite Index, RG_EL19, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.4 -
2 0 0 11.7 -
3 0 0 6.9 -
4 0 0 10.8 -
5 0 0 7.1 -
6 0 0 11.4 -
7 0 0 7.6 -
8 0 0 4.3 -
9 0 0 11.2 -

10 0 0 9.1 0.25
11 0 0 11.6 -
12 0 0 10.4 -
13 0 0 9.4 -
14 0 0 4.9 -
15 0 0 5.6 -
16 0 0 8.7 -
17 0 0 19.3 -
18 0 0 11.7 -
19 0 0 22.4 -
20 0 0 9.7 0
21 0 0 12.7 -
22 0 0 8.4 -
23 0 0 3.9 -
24 0 0 7.1 -
25 0 0 6.8 -
26 0 0 7.2 -
27 0 0 15.9 -
28 0 0 18.8 -
29 0 0 14.6 -
30 0 0 9.8 0
31 0 0 12.9 -
32 0 0 10.1 -
33 0 0 20.4 -
34 0 0 15.3 -
35 0 0 13.6 -
36 0 0 10.6 -
37 0 0 7.7 -
38 0 0 12.9 -
39 0 0 11.5 -
40 0 0 11.2 0
41 0 0 5.3 -
42 0 0 8.3 -
43 0 0 11.4 -
44 0 0 12.8 -
45 0 0 11.8 -
46 0 0 12.5 -
47 0 1 9.3 -
48 0 0 14.4 -
49 0 0 8.8 -
50 0 0 9.4 0
51 0 0 9.8 -
52 0 0 7.2 -
53 0 0 19.0 -
54 0 0 10.3 -
55 0 0 11.8 -
56 0 0 10.7 -
57 0 0 10.9 -
58 0 0 10.6 -
59 0 0 11.9 -
60 0 0 9.4 0.25
61 0 0 12.4 -
62 0 0 10.8 -
63 0 0 12.9 -
64 0 0 5.3 -
65 0 0 15.8 -
66 0 0 17.6 -
67 0 0 11.4 -
68 0 0 9.7 -
69 0 0 12.8 -
70 0 0 11.2 0.25
71 0 0 7.0 -
72 0 0 9.2 -
73 0 0 11.8 -
74 0 0 9.3 -
75 0 0 7.5 -
76 0 0 17.3 -
77 0 0 8.7 -
78 0 0 16.2 -
79 0 0 11.9 -
80 0 0 6.8 0
81 0 0 12.4 -
82 0 0 14.2 -
83 0 0 9.4 -
84 0 0 7.7 -
85 0 0 6.1 -
86 0 0 8.3 -
87 0 0 9.4 -
88 0 0 11.7 -
89 0 0 13.2 -
90 0 0 6.9 0
91 0 0 6.5 -
92 0 0 5.9 -
93 0 1 13.9 -
94 0 0 11.4 -
95 0 0 9.3 -
96 0 0 7.7 -
97 0 0 15.2 -
98 0 0 12.2 -
99 0 0 14.4 -
100 0 0 16.8 0.25

Minimum 0 0 3.9 0
Maximum 0 1 22.4 0.25

Mean 0 0 10.9 0.10
Standard Dev. 0 0 3.6 0.13

Geometric mean - - 10.3 -
Median 0 0 10.8 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.
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Table G.99: Pebble Count and Calcite Index, RG_FODHE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.3 -
2 0 0 4.5 -
3 0 1 10.9 -
4 0 0 6.6 -
5 0 0 5.2 -
6 0 1 10.2 -
7 0 1 10.8 -
8 0 0 4.4 -
9 0 1 11.6 -
10 0 1 9.4 0.75
11 0 1 8.5 -
12 0 1 5.9 -
13 0 0 4.0 -
14 0 1 16.4 -
15 0 0 3.8 -
16 0 1 9.9 -
17 0 1 8.5 -
18 0 1 5.6 -
19 0 0 6.0 -
20 0 1 11.5 0.75
21 0 0 9.3 -
22 0 0 4.0 -
23 0 1 7.4 -
24 0 1 5.7 -
25 0 1 8.1 -
26 0 1 15.1 -
27 0 0 5.9 -
28 0 1 19.0 -
29 0 0 7.0 -
30 0 1 10.9 0.25
31 0 1 9.2 -
32 0 0 1.7 -
33 0 1 9.4 -
34 0 0 3.9 -
35 0 0 7.9 -
36 0 0 7.5 -
37 0 1 6.1 -
38 0 1 6.3 -
39 0 0 7.9 -
40 0 1 7.0 0
41 0 1 13.5 -
42 0 0 5.4 -
43 0 1 9.4 -
44 0 1 5.2 -
45 0 1 7.2 -
46 0 1 12.6 -
47 0 1 10.1 -
48 0 0 4.6 -
49 0 1 7.1 -
50 0 1 11.2 0.50
51 0 1 10.6 -
52 0 0 4.7 -
53 0 1 5.9 -
54 0 0 3.5 -
55 0 0 3.6 -
56 0 0 3.0 -
57 0 0 10.4 -
58 0 1 4.7 -
59 0 1 15.7 -
60 0 1 8.7 0.25
61 0 0 7.4 -
62 0 1 15.0 -
63 0 1 11.6 -
64 0 0 5.1 -
65 0 0 5.5 -
66 0 0 5.2 -
67 0 1 9.5 -
68 0 1 6.9 -
69 0 0 2.5 -
70 0 0 2.6 0.25
71 0 1 8.8 -
72 0 1 8.5 -
73 0 0 4.4 -
74 0 0 3.5 -
75 0 1 8.5 -
76 0 1 8.5 -
77 0 1 11.1 -
78 0 0 1.1 -
79 0 1 7.9 -
80 0 1 9.1 0.50
81 0 0 8.7 -
82 0 0 3.5 -
83 0 0 4.1 -
84 0 1 6.6 -
85 0 1 10.0 -
86 0 0 4.2 -
87 0 1 8.5 -
88 0 0 4.9 -
89 0 0 7.1 -
90 0 0 6.7 0.25
91 0 0 3.9 -
92 0 0 7.0 -
93 0 1 10.5 -
94 0 0 10.6 -
95 0 0 5.9 -
96 0 1 3.7 -
97 0 1 4.4 -
98 0 0 5.5 -
99 0 1 9.7 -

100 0 0 5.2 0.25
Minimum 0 0 1.1 0
Maximum 0 1.0 19.0 0.75

Mean 0 0.55 7.5 0.38
Standard Dev. 0 0.50 3.4 0.24

Geometric mean - - 6.7 -
Median 0 1.0 7.1 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODHE-1

0.55
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Table G.99: Pebble Count and Calcite Index, RG_FODHE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.9 -
2 0 0 5.5 -
3 0 0 5.6 -
4 0 0 5.5 -
5 0 1 16.5 -
6 0 0 16.8 -
7 0 0 13.2 -
8 0 0 2.7 -
9 0 1 8.9 -
10 0 1 10.5 0.25
11 0 0 2.3 -
12 0 0 4.7 -
13 0 1 4.8 -
14 0 0 5.2 -
15 0 0 3.4 -
16 0 1 4.9 -
17 0 1 9.2 -
18 0 0 6.8 -
19 0 1 8.8 -
20 0 0 10.5 0.50
21 0 1 17.0 -
22 0 1 19.5 -
23 0 0 7.9 -
24 0 0 9.1 -
25 0 1 12.4 -
26 0 0 9.0 -
27 0 1 7.6 -
28 0 0 12.7 -
29 0 0 5.1 -
30 0 1 9.4 0.25
31 0 0 5.5 -
32 0 1 10.5 -
33 0 0 9.8 -
34 0 0 6.5 -
35 0 1 9.9 -
36 0 0 2.1 -
37 0 1 4.5 -
38 0 0 7.1 -
39 0 0 4.8 -
40 0 0 4.2 0
41 0 0 2.9 -
42 0 0 4.3 -
43 0 1 6.1 -
44 0 0 4.1 -
45 0 0 7.8 -
46 0 0 2.8 -
47 0 1 12.5 -
48 0 0 5.0 -
49 0 1 11.6 -
50 0 0 5.4 0.50
51 0 1 8.2 -
52 0 0 5.5 -
53 0 0 10.1 -
54 0 0 4.8 -
55 0 0 5.4 -
56 0 0 5.1 -
57 0 0 6.7 -
58 0 0 6.5 -
59 0 1 6.0 -
60 0 0 5.1 0.25
61 0 0 6.4 -
62 0 1 13.7 -
63 0 0 6.6 -
64 0 1 9.1 -
65 0 0 6.7 -
66 0 0 7.8 -
67 0 1 4.2 -
68 0 0 6.2 -
69 0 0 9.2 -
70 0 1 11.1 0.75
71 0 1 14.8 -
72 0 1 8.1 -
73 0 1 12.8 -
74 0 0 9.5 -
75 0 1 6.4 -
76 0 0 2.9 -
77 0 0 12.2 -
78 0 0 9.6 -
79 0 0 3.4 -
80 0 1 10.4 0
81 0 0 6.5 -
82 0 0 5.8 -
83 0 0 4.2 -
84 0 0 8.9 -
85 0 0 5.7 -
86 0 0 7.6 -
87 0 0 5.2 -
88 0 1 7.0 -
89 0 1 12.2 -
90 0 0 8.3 0
91 0 0 7.7 -
92 0 0 8.6 -
93 0 1 13.1 -
94 0 0 5.9 -
95 0 0 8.9 -
96 0 1 7.8 -
97 0 0 4.9 -
98 0 1 9.2 -
99 0 1 6.1 -

100 0 0 4.1 0.25
Minimum 0 0 2.1 0
Maximum 0 1.0 19.5 0.75

Mean 0 0.36 7.7 0.28
Standard Dev. 0 0.48 3.5 0.25

Geometric mean - - 7.0 -
Median 0 0 6.9 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODHE-2

0.36
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Table G.99: Pebble Count and Calcite Index, RG_FODHE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.4 -
2 0 1 10.9 -
3 0 0 1.6 -
4 0 0 2.5 -
5 0 1 3.9 -
6 0 1 8.8 -
7 0 0 4.6 -
8 0 0 4.2 -
9 0 1 10.4 -
10 0 1 11.0 0.25
11 0 1 5.1 -
12 0 1 11.7 -
13 0 1 5.9 -
14 0 1 7.3 -
15 0 1 10.5 -
16 0 1 2.4 -
17 0 1 10.4 -
18 0 1 4.4 -
19 0 1 10.7 -
20 0 1 10.8 0.75
21 0 0 4.7 -
22 0 0 3.3 -
23 0 1 7.2 -
24 0 0 3.3 -
25 0 1 4.9 -
26 0 1 8.5 -
27 0 1 10.3 -
28 0 1 5.6 -
29 0 0 7.1 -
30 0 1 8.6 0.25
31 0 0 3.2 -
32 0 1 6.1 -
33 0 0 3.5 -
34 0 1 8.9 -
35 0 1 9.4 -
36 0 1 3.7 -
37 0 1 8.9 -
38 0 1 6.5 -
39 0 1 9.2 -
40 0 1 6.8 0
41 0 1 4.9 -
42 0 1 2.9 -
43 0 1 10.5 -
44 0 1 4.8 -
45 0 1 4.2 -
46 0 1 4.3 -
47 0 1 5.9 -
48 0 1 9.7 -
49 0 1 7.4 -
50 0 1 12.6 0
51 0 1 8.2 -
52 0 1 9.2 -
53 0 1 8.0 -
54 0 1 9.2 -
55 0 0 2.1 -
56 0 0 4.5 -
57 0 0 3.2 -
58 0 1 12.5 -
59 0 1 10.4 -
60 0 1 7.2 0.5
61 0 1 10.1 -
62 0 1 7.4 -
63 0 0 5.2 -
64 0 1 15.5 -
65 0 1 4.5 -
66 0 1 4.7 -
67 0 1 9.4 -
68 0 0 2.9 -
69 0 1 14.1 -
70 0 1 5.3 0.25
71 0 0 6.0 -
72 0 1 5.6 -
73 0 1 7.9 -
74 0 1 12.2 -
75 0 1 5.3 -
76 0 1 3.4 -
77 0 1 8.8 -
78 0 1 10.2 -
79 0 1 7.6 -
80 0 1 13.3 0.25
81 0 1 5.5 -
82 0 1 5.4 -
83 0 1 14.0 -
84 0 1 6.0 -
85 0 1 10.8 -
86 0 1 8.5 -
87 0 1 4.7 -
88 0 1 9.2 -
89 0 1 5.3 -
90 0 1 9.7 0.25
91 0 1 5.9 -
92 0 1 7.7 -
93 0 0 2.3 -
94 0 1 9.3 -
95 0 1 12.7 -
96 0 1 8.5 -
97 0 0 3.3 -
98 0 1 6.6 -
99 0 1 7.5 -

100 0 1 7.8 0.25
Minimum 0 0 1.6 0
Maximum 0 1.0 15.5 0.75

Mean 0 0.82 7.2 0.28
Standard Dev. 0 0.39 3.1 0.22

Geometric mean - - 6.5 -
Median 0 1.0 7.2 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODHE-3

0.82

Page 3 of 3



Table G.100: Pebble Count and Calcite Index, RG_FOUNGD, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.0 -
2 0 1 7.0 -
3 0 1 34.0 -
4 0 1 4.5 -
5 0 1 4.5 -
6 1 1 8.0 -
7 0 1 5.5 -
8 0 1 4.0 -
9 0 1 2.0 -
10 0 1 4.0 0.25
11 0 1 6.0 -
12 0 1 3.0 -
13 0 1 8.0 -
14 0 1 23.0 -
15 0 1 5.5 -
16 0 1 2.5 -
17 0 1 2.0 -
18 0 1 5.0 -
19 0 1 12.0 -
20 0 1 7.5 0.25
21 0 1 8.0 -
22 0 1 8.0 -
23 0 1 5.0 -
24 0 1 2.5 -
25 0 1 9.5 -
26 1 1 8.5 -
27 0 1 8.5 -
28 0 1 4.0 -
29 0 1 47.0 -
30 0 1 6.5 0
31 0 1 5.0 -
32 0 1 8.5 -
33 0 1 39.0 -
34 0 1 4.5 -
35 1 1 12.0 -
36 0 1 47.0 -
37 0 1 6.0 -
38 0 1 6.0 -
39 0 1 10.0 -
40 0 1 10.5 0.75
41 0 1 4.0 -
42 0 1 31.0 -
43 0 1 3.0 -
44 0 1 3.0 -
45 0 1 3.0 -
46 0 1 19.0 -
47 0 1 12.5 -
48 0 1 6.0 -
49 0 1 4.0 -
50 0 0 3.5 0
51 0 1 3.0 -
52 0 1 5.0 -
53 0 1 4.0 -
54 0 1 3.5 -
55 0 1 7.5 -
56 0 1 5.5 -
57 0 1 2.5 -
58 0 1 3.0 -
59 0 1 2.0 -
60 0 1 4.5 0.75
61 0 1 8.5 -
62 0 1 29.0 -
63 0 1 4.0 -
64 0 1 11.0 -
65 0 1 4.0 -
66 0 1 3.5 -
67 0 1 8.0 -
68 0 1 3.0 -
69 0 1 18.0 -
70 0 1 5.0 0.25
71 0 1 4.5 -
72 0 1 5.0 -
73 0 1 3.0 -
74 0 1 8.0 -
75 0 1 4.5 -
76 0 1 5.5 -
77 0 1 5.5 -
78 0 1 7.5 -
79 0 1 1.0 -
80 0 1 9.5 0.75
81 0 1 24.0 -
82 0 1 11.0 -
83 0 1 8.5 -
84 0 1 6.5 -
85 0 1 4.0 -
86 0 1 7.0 -
87 0 1 10.0 -
88 0 1 5.0 -
89 0 1 8.0 -
90 0 1 16.0 0
91 0 1 10.0 -
92 0 1 15.0 -
93 0 1 7.0 -
94 1 1 11.0 -
95 0 0 5.0 -
96 0 1 4.5 -
97 0 1 3.0 -
98 0 1 5.0 -
99 0 1 9.0 -

100 0 1 36.0 1.0
Minimum 0 0 1.0 0
Maximum 1.0 1.0 47.0 1.0

Mean 0.04 0.98 9.0 0.40
Standard Dev. 0.20 0.14 9.1 0.38

Geometric mean - - 6.6 -
Median 0 1.0 6.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUNGD-1

1.0
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Table G.100: Pebble Count and Calcite Index, RG_FOUNGD, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.5 -
2 0 1 9.0 -
3 0 1 3.0 -
4 0 1 5.0 -
5 0 1 8.0 -
6 0 1 8.0 -
7 0 1 8.0 -
8 0 1 2.5 -
9 0 1 7.5 -
10 0 1 3.5 0
11 0 1 2.5 -
12 0 1 4.0 -
13 0 1 9.0 -
14 0 1 2.5 -
15 0 1 3.0 -
16 0 1 4.0 -
17 0 1 4.0 -
18 0 1 5.5 -
19 0 1 5.0 -
20 0 1 3.0 0
21 0 1 7.0 -
22 0 1 5.5 -
23 0 1 10.5 -
24 0 1 7.0 -
25 0 1 7.5 -
26 0 1 8.0 -
27 0 1 6.5 -
28 0 1 12.0 -
29 0 1 14.0 -
30 0 1 6.5 0
31 0 1 10.5 -
32 0 1 2.0 -
33 0 1 8.0 -
34 0 1 4.0 -
35 0 1 7.5 -
36 1 1 6.5 -
37 0 1 3.5 -
38 0 1 4.0 -
39 0 1 2.5 -
40 0 1 3.5 0.25
41 0 1 4.0 -
42 0 1 5.0 -
43 1 1 5.5 -
44 0 1 5.0 -
45 0 1 6.0 -
46 1 1 4.0 -
47 0 1 6.0 -
48 0 1 3.0 -
49 0 1 6.5 -
50 0 1 5.0 0.50
51 0 1 4.5 -
52 0 1 3.5 -
53 0 1 5.0 -
54 1 1 7.0 -
55 0 1 7.0 -
56 0 1 4.5 -
57 0 1 5.0 -
58 0 1 4.0 -
59 0 1 5.0 -
60 0 1 3.0 0
61 0 1 3.5 -
62 0 1 4.0 -
63 0 1 4.5 -
64 0 1 3.0 -
65 0 1 12.5 -
66 0 1 8.0 -
67 0 1 4.0 -
68 0 1 5.5 -
69 0 1 4.5 -
70 0 1 2.5 0
71 0 1 5.5 -
72 0 1 6.0 -
73 0 1 8.5 -
74 0 1 7.0 -
75 0 1 5.0 -
76 0 1 10.5 -
77 0 1 12.0 -
78 0 1 4.5 -
79 0 1 6.0 -
80 0 1 5.5 0.50
81 0 1 14.0 -
82 1 1 10.0 -
83 0 1 10.0 -
84 1 1 7.5 -
85 1 1 7.5 -
86 1 1 9.0 -
87 0 1 6.5 -
88 0 1 5.0 -
89 0 1 8.0 -
90 0 1 3.0 0.50
91 0 1 4.5 -
92 0 1 5.0 -
93 0 1 6.5 -
94 0 1 4.5 -
95 0 1 8.5 -
96 0 1 5.5 -
97 0 1 4.5 -
98 0 1 6.0 -
99 0 1 3.5 -

100 0 1 6.5 0.50
Minimum 0 1 2.0 0
Maximum 1.0 1.0 14.0 0.50

Mean 0.08 1.0 6.0 0.23
Standard Dev. 0.27 0 2.6 0.25

Geometric mean - - 5.4 -
Median 0 1.0 5.5 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUNGD-2

1.1
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Table G.100: Pebble Count and Calcite Index, RG_FOUNGD, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.0 -
2 0 1 8.5 -
3 0 1 3.5 -
4 0 1 5.0 -
5 0 1 6.0 -
6 0 1 7.0 -
7 0 0 3.0 -
8 0 1 5.0 -
9 0 1 7.0 -
10 0 1 9.0 0.25
11 0 1 3.5 -
12 0 1 4.5 -
13 0 1 7.0 -
14 0 1 11.0 -
15 0 1 10.0 -
16 0 1 7.0 -
17 0 1 7.0 -
18 0 1 6.0 -
19 0 1 7.0 -
20 0 1 3.0 0
21 0 1 6.0 -
22 0 1 3.0 -
23 0 1 5.0 -
24 0 1 7.0 -
25 0 1 6.0 -
26 0 1 7.0 -
27 0 1 7.0 -
28 0 1 14.0 -
29 0 1 7.0 -
30 0 1 1.0 0.50
31 0 0 4.0 -
32 0 1 4.0 -
33 0 1 5.5 -
34 0 1 5.5 -
35 0 1 3.0 -
36 0 1 4.0 -
37 0 1 6.0 -
38 0 1 5.0 -
39 0 1 7.0 -
40 0 0 8.0 0.25
41 0 1 5.0 -
42 0 1 3.5 -
43 0 1 3.5 -
44 0 1 6.0 -
45 0 1 6.0 -
46 0 1 7.0 -
47 0 1 2.0 -
48 0 1 8.0 -
49 0 0 4.0 -
50 0 1 9.0 0.50
51 0 1 7.0 -
52 0 1 8.0 -
53 0 1 8.0 -
54 0 1 3.0 -
55 0 1 10.0 -
56 0 1 5.0 -
57 0 1 Gravel -
58 0 1 3.0 -
59 0 1 7.5 -
60 0 1 5.5 0.25
61 0 1 5.0 -
62 0 0 7.0 -
63 0 0 6.0 -
64 0 1 7.0 -
65 0 1 6.0 -
66 0 1 3.5 -
67 0 1 4.0 -
68 0 1 4.5 -
69 0 1 3.0 -
70 0 1 8.0 0.50
71 0 1 5.0 -
72 0 1 7.0 -
73 0 1 6.0 -
74 0 1 9.0 -
75 0 1 5.0 -
76 0 1 9.0 -
77 0 1 7.0 -
78 0 1 8.0 -
79 0 1 2.0 -
80 0 1 6.0 0
81 0 1 4.0 -
82 0 1 8.0 -
83 0 1 6.5 -
84 0 1 9.0 -
85 0 1 4.0 -
86 0 1 4.0 -
87 0 1 5.5 -
88 0 1 5.0 -
89 0 1 5.0 -
90 0 1 5.0 0
91 0 1 5.0 -
92 0 1 8.0 -
93 0 1 10.0 -
94 0 1 4.0 -
95 0 1 6.0 -
96 0 1 8.5 -
97 0 1 3.0 -
98 0 1 4.0 -
99 0 1 10.0 -

100 0 1 10.0 0
Minimum 0 0 1.0 0
Maximum 0 1.0 14.0 0.50

Mean 0 0.94 6.0 0.23
Standard Dev. 0 0.24 2.3 0.22

Geometric mean - - 5.5 -
Median 0 1.0 6.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUNGD-3

0.94
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Table G.101: Pebble Count and Calcite Index, RG_FODNGD, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.5 -
2 0 1 8.0 -
3 0 1 2.5 -
4 2 1 8.0 -
5 0 1 12.5 -
6 0 1 7.0 -
7 0 1 4.5 -
8 0 1 6.5 -
9 0 1 8.0 -

10 0 1 4.0 0
11 0 1 5.0 -
12 0 1 7.0 -
13 1 1 11.0 -
14 0 1 11.0 -
15 0 1 9.0 -
16 0 1 6.0 -
17 0 1 9.0 -
18 0 1 7.0 -
19 0 1 8.0 -
20 0 1 7.0 0
21 0 1 10.0 -
22 0 1 10.0 -
23 0 1 12.5 -
24 0 1 8.0 -
25 0 1 10.5 -
26 0 1 7.5 -
27 0 1 14.0 -
28 0 1 4.5 -
29 0 1 5.0 -
30 0 1 8.0 0.25
31 0 1 9.0 -
32 0 1 12.0 -
33 0 0 3.5 -
34 0 1 13.5 -
35 0 1 19.0 -
36 0 1 3.0 -
37 0 1 2.0 -
38 0 1 Gravel -
39 0 1 14.0 -
40 0 1 3.0 0
41 0 1 12.0 -
42 0 1 7.0 -
43 0 1 4.0 -
44 0 1 6.0 -
45 0 1 1.5 -
46 0 1 2.5 -
47 0 1 7.5 -
48 0 1 8.0 -
49 0 1 4.5 -
50 0 1 11.0 0.50
51 0 1 10.0 -
52 0 0 2.0 -
53 0 1 11.0 -
54 0 1 10.5 -
55 0 1 8.0 -
56 0 1 7.5 -
57 0 1 10.0 -
58 0 1 Gravel -
59 0 1 9.0 -
60 0 1 8.0 0.75
61 0 1 8.0 -
62 0 1 5.0 -
63 0 0 7.0 -
64 0 0 9.0 -
65 0 0 10.0 -
66 0 0 Gravel -
67 0 1 10.0 -
68 0 0 6.0 -
69 0 0 9.0 -
70 0 0 7.0 0.50
71 0 1 10.0 -
72 0 1 6.5 -
73 0 1 4.0 -
74 0 1 7.0 -
75 0 1 2.0 -
76 0 1 6.0 -
77 0 1 7.0 -
78 0 0 8.0 -
79 0 1 4.0 -
80 0 1 6.0 0.75
81 0 1 7.0 -
82 0 1 9.5 -
83 0 1 7.0 -
84 0 1 7.0 -
85 0 1 7.0 -
86 0 1 7.0 -
87 0 1 4.0 -
88 0 1 9.0 -
89 0 1 10.0 -
90 0 1 9.5 0.5
91 0 1 6.5 -
92 0 1 9.0 -
93 0 1 6.0 -
94 0 1 8.0 -
95 0 0 5.0 -
96 0 1 7.0 -
97 0 1 8.5 -
98 0 1 8.5 -
99 0 1 17.0 -
100 0 1 16.0 0.75

Minimum 0 0 1.5 0
Maximum 2.0 1.0 19.0 0.8

Mean 0.03 0.89 7.8 0.40
Standard Dev. 0.22 0.31 3.3 0.32

Geometric mean - - 7.0 -
Median 0 1.0 7.5 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODNGD-1

0.92
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Table G.101: Pebble Count and Calcite Index, RG_FODNGD, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.0 -
2 0 1 9.0 -
3 0 1 6.5 -
4 0 1 5.5 -
5 0 1 7.0 -
6 0 1 14.5 -
7 0 1 9.5 -
8 0 1 10.0 -
9 0 1 7.0 -

10 0 1 6.0 0
11 0 1 6.5 -
12 0 1 12.0 -
13 0 1 12.0 -
14 0 1 23.0 -
15 0 1 6.0 -
16 0 0 5.0 -
17 0 0 3.0 -
18 0 1 8.0 -
19 0 1 10.0 -
20 0 1 8.0 1.0
21 0 1 10.0 -
22 0 1 7.0 -
23 0 1 5.0 -
24 0 1 15.0 -
25 0 1 3.0 -
26 0 1 7.5 -
27 0 1 3.5 -
28 0 1 20.0 -
29 0 1 17.0 -
30 0 1 9.0 1.0
31 0 1 8.0 -
32 0 1 5.5 -
33 0 1 10.5 -
34 0 1 5.0 -
35 0 1 5.0 -
36 0 1 6.5 -
37 0 1 4.5 -
38 0 1 5.5 -
39 0 1 22.0 -
40 0 1 6.0 0
41 0 1 4.5 -
42 0 1 7.0 -
43 0 1 6.0 -
44 0 1 19.0 -
45 0 1 10.0 -
46 0 1 16.0 -
47 0 1 12.0 -
48 0 1 15.0 -
49 0 1 11.0 -
50 0 1 10.0 0.25
51 0 1 8.5 -
52 0 1 10.0 -
53 0 1 9.0 -
54 0 1 18.0 -
55 0 1 13.0 -
56 0 1 20.0 -
57 0 1 6.5 -
58 0 1 13.0 -
59 0 1 6.0 -
60 0 1 13.0 0.25
61 0 1 23.0 -
62 0 1 11.0 -
63 0 1 6.0 -
64 0 1 7.0 -
65 0 1 6.0 -
66 0 1 7.0 -
67 0 1 14.0 -
68 0 1 6.0 -
69 0 1 11.0 -
70 0 1 7.0 1.0
71 0 1 9.0 -
72 0 0 7.0 -
73 0 0 5.5 -
74 0 0 6.0 -
75 0 1 12.0 -
76 0 0 7.0 -
77 0 1 8.0 -
78 0 1 16.0 -
79 0 1 8.0 -
80 0 1 4.5 0
81 0 1 10.0 -
82 0 0 7.0 -
83 0 1 9.5 -
84 0 1 12.0 -
85 0 1 8.5 -
86 0 1 5.0 -
87 0 1 8.5 -
88 0 1 11.0 -
89 0 1 6.0 -
90 0 1 11.0 0.25
91 0 1 11.0 -
92 0 1 9.0 -
93 0 1 6.0 -
94 0 1 7.0 -
95 0 1 18.0 -
96 0 1 9.0 -
97 0 1 12.0 -
98 0 1 11.5 -
99 0 1 7.0 -
100 0 1 12.0 0.25

Minimum 0 0 3.0 0
Maximum 0 1.0 23.0 1.00

Mean 0 0.93 9.6 0.40
Standard Dev. 0 0.26 4.5 0.43

Geometric mean - - 8.7 -
Median 0 1.0 8.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODNGD-2

0.93
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Table G.101: Pebble Count and Calcite Index, RG_FODNGD, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.0 -
2 0 1 4.5 -
3 0 1 4.5 -
4 0 1 7.0 -
5 0 1 8.0 -
6 0 1 4.5 -
7 0 1 12.0 -
8 0 0 6.0 -
9 0 0 9.0 -

10 0 1 8.0 0.50
11 0 1 4.0 -
12 0 1 19.0 -
13 0 1 7.0 -
14 0 1 7.0 -
15 0 1 4.0 -
16 0 1 7.0 -
17 0 1 7.0 -
18 0 1 4.0 -
19 0 1 9.0 -
20 0 1 13.0 0.25
21 0 1 10.0 -
22 0 1 6.5 -
23 0 1 6.0 -
24 0 1 9.0 -
25 0 1 7.0 -
26 0 1 14.0 -
27 0 1 6.0 -
28 2 1 11.0 -
29 1 1 9.0 -
30 0 1 9.0 0
31 0 1 7.0 -
32 0 1 2.0 -
33 0 1 4.0 -
34 0 1 16.0 -
35 0 1 5.0 -
36 0 1 12.0 -
37 0 1 14.0 -
38 0 1 5.0 -
39 0 1 3.5 -
40 0 1 21.0 1.0
41 0 1 3.0 -
42 0 1 7.0 -
43 0 1 6.0 -
44 0 1 3.0 -
45 0 1 4.0 -
46 0 1 4.0 -
47 0 1 4.0 -
48 0 1 3.0 -
49 0 1 6.0 -
50 0 0 3.0 0
51 0 1 5.0 -
52 0 1 6.0 -
53 0 1 11.0 -
54 0 1 18.0 -
55 0 1 6.0 -
56 0 0 3.0 -
57 0 1 9.0 -
58 0 1 9.0 -
59 0 1 11.0 -
60 0 1 5.5 0
61 0 1 14.0 -
62 1 1 5.0 -
63 0 1 7.0 -
64 0 1 10.0 -
65 2 1 7.0 -
66 0 0 7.0 -
67 0 0 7.0 -
68 0 1 8.0 -
69 0 1 10.0 -
70 0 1 7.5 0.50
71 0 1 23.0 -
72 0 0 5.0 -
73 0 1 11.0 -
74 0 0 5.0 -
75 0 1 6.0 -
76 0 1 3.0 -
77 0 1 4.0 -
78 0 1 5.0 -
79 0 1 4.0 -
80 0 1 15.0 1.0
81 0 1 6.0 -
82 0 1 5.0 -
83 0 1 5.5 -
84 0 1 7.5 -
85 0 1 3.0 -
86 0 1 2.0 -
87 0 1 3.0 -
88 0 0 3.0 -
89 0 1 4.0 -
90 0 1 7.0 1.0
91 0 1 7.0 -
92 0 1 3.0 -
93 0 1 5.5 -
94 0 1 4.5 -
95 0 1 5.0 -
96 0 1 3.5 -
97 0 1 5.0 -
98 0 1 3.0 -
99 0 1 9.0 -
100 0 0 4.0 0.75

Minimum 0 0 2.0 0
Maximum 2.0 1.0 23.0 1.0

Mean 0.06 0.90 7.2 0.50
Standard Dev. 0.31 0.30 4.1 0.42

Geometric mean - - 6.2 -
Median 0 1.0 6.0 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODNGD-3

0.96
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Table G.102: Pebble Count and Calcite Index, RG_MP1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.0 -
2 0 1 18.0 -
3 0 1 8.0 -
4 1 1 11.0 -
5 0 1 4.5 -
6 2 1 30.0 -
7 0 1 15.0 -
8 0 0 Gravel -
9 2 1 5.0 -
10 1 1 58.0 0.50
11 0 1 2.0 -
12 2 1 41.0 -
13 2 1 21.0 -
14 0 1 5.0 -
15 0 1 8.0 -
16 0 1 6.0 -
17 2 1 31.0 -
18 0 0 Gravel -
19 2 1 30.0 -
20 0 1 5.0 0.25
21 0 1 13.5 -
22 0 1 6.0 -
23 0 1 12.0 -
24 0 1 7.5 -
25 0 1 3.0 -
26 0 1 14.0 -
27 0 1 5.5 -
28 0 1 7.0 -
29 2 1 17.0 -
30 0 1 10.0 0
31 1 1 3.5 -
32 2 1 28.0 -
33 0 1 5.0 -
34 2 1 29.0 -
35 0 1 9.0 -
36 2 1 81.0 -
37 2 1 36.0 -
38 1 1 18.0 -
39 0 1 7.0 -
40 0 1 9.0 0
41 0 1 7.0 -
42 2 1 58.0 -
43 0 1 7.0 -
44 2 1 18.0 -
45 0 0 Gravel -
46 0 1 5.0 -
47 0 1 6.0 -
48 1 1 6.0 -
49 0 1 11.0 -
50 1 1 14.0 0.25
51 0 1 8.0 -
52 2 1 8.0 -
53 2 1 18.0 -
54 2 1 30.0 -
55 0 0 Gravel -
56 0 1 13.0 -
57 1 1 59.0 -
58 0 1 12.0 -
59 0 0 1.0 -
60 0 0 Gravel 0
61 1 1 35.0 -
62 1 1 40.0 -
63 2 1 21.0 -
64 0 0 1.5 -
65 2 1 50.0 -
66 2 1 77.0 -
67 0 1 5.0 -
68 1 1 9.0 -
69 1 1 50.0 -
70 1 1 41.0 1.0
71 0 1 8.0 -
72 0 1 6.0 -
73 1 1 37.0 -
74 0 1 6.0 -
75 1 1 49.0 -
76 0 1 4.5 -
77 0 0 5.0 -
78 1 1 32.0 -
79 0 1 9.0 -
80 0 1 3.5 0.50
81 0 1 4.5 -
82 0 1 7.0 -
83 0 1 17.0 -
84 0 1 10.5 -
85 0 1 7.5 -
86 0 1 71.0 -
87 1 1 11.5 -
88 0 1 47.0 -
89 0 1 5.5 -
90 0 0 5.0 0
91 0 0 3.5 -
92 0 1 42.0 -
93 0 0 2.5 -
94 0 0 Gravel -
95 0 1 4.5 -
96 0 1 3.0 -
97 0 1 47.0 -
98 0 1 51.0 -
99 1 1 8.0 -

100 0 1 15.5 0
Minimum 0 0 1.0 0
Maximum 2.0 1.0 81.0 1.0

Mean 0.55 0.88 18.7 0.25
Standard Dev. 0.80 0.33 18.8 0.33

Geometric mean - - 11.8 -
Median 0 1.0 9.5 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MP1-1

1.43
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Table G.102: Pebble Count and Calcite Index, RG_MP1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.0 -
2 0 1 7.0 -
3 0 1 9.5 -
4 0 1 7.0 -
5 0 1 120.0 -
6 0 0 5.0 -
7 0 1 8.0 -
8 0 0 6.0 -
9 0 1 4.0 -
10 0 1 17.5 0
11 0 0 4.0 -
12 0 1 41.0 -
13 0 1 10.0 -
14 0 1 6.0 -
15 0 1 5.0 -
16 0 1 5.0 -
17 0 0 6.0 -
18 0 1 5.0 -
19 0 1 7.0 -
20 0 1 3.5 0.50
21 0 0 4.0 -
22 0 1 67.0 -
23 0 1 11.0 -
24 0 1 8.0 -
25 0 1 3.0 -
26 0 1 6.5 -
27 0 1 92.0 -
28 0 1 6.5 -
29 0 1 9.0 -
30 0 1 5.0 0.75
31 0 1 6.0 -
32 0 1 4.0 -
33 0 1 6.0 -
34 0 0 3.5 -
35 0 1 4.5 -
36 0 1 21.0 -
37 0 1 25.0 -
38 0 0 6.5 -
39 0 1 4.0 -
40 0 1 5.0 0.25
41 1 1 2.0 -
42 0 1 2.5 -
43 2 1 10.0 -
44 0 1 3.0 -
45 0 1 16.5 -
46 0 1 7.0 -
47 0 1 6.0 -
48 0 0 Gravel -
49 2 1 22.0 -
50 0 1 8.0 0.50
51 0 1 12.0 -
52 0 1 8.0 -
53 0 0 Gravel -
54 0 1 4.0 -
55 0 1 5.0 -
56 0 1 6.0 -
57 0 1 8.0 -
58 0 1 5.0 -
59 0 0 Gravel -
60 0 1 1.0 0
61 2 1 3.0 -
62 0 1 6.0 -
63 2 1 7.0 -
64 0 1 5.0 -
65 0 1 3.0 -
66 0 1 5.0 -
67 0 1 4.0 -
68 0 1 7.0 -
69 0 1 4.0 -
70 0 1 2.0 0
71 0 1 5.0 -
72 0 1 6.0 -
73 0 1 4.5 -
74 0 1 3.5 -
75 0 1 3.5 -
76 0 1 5.0 -
77 0 1 2.0 -
78 0 1 4.5 -
79 0 1 7.0 -
80 0 1 4.0 0
81 0 1 8.0 -
82 2 1 7.0 -
83 2 1 9.0 -
84 0 1 6.0 -
85 2 1 6.0 -
86 0 0 1.0 -
87 0 1 10.0 -
88 0 1 5.0 -
89 2 1 11.0 -
90 2 1 8.0 0.75
91 2 1 4.0 -
92 2 1 13.0 -
93 0 1 7.0 -
94 1 1 5.0 -
95 0 1 5.5 -
96 0 1 5.0 -
97 0 1 80.0 -
98 0 1 5.0 -
99 0 1 3.5 -

100 0 1 52.0 0.50
Minimum 0 0 1.0 0
Maximum 2.0 1.0 120.0 0.75

Mean 0.24 0.89 10.8 0.33
Standard Dev. 0.64 0.31 18.3 0.31

Geometric mean - - 6.6 -
Median 0 1.0 6.0 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MP1-2

1.13
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Table G.102: Pebble Count and Calcite Index, RG_MP1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.0 -
2 2 1 12.0 -
3 0 1 9.0 -
4 2 1 11.0 -
5 1 1 29.0 -
6 1 1 15.0 -
7 0 1 16.0 -
8 1 1 15.0 -
9 0 0 6.0 -
10 0 1 20.0 0
11 0 1 8.0 -
12 0 1 7.0 -
13 0 1 23.0 -
14 0 1 6.0 -
15 0 1 6.5 -
16 0 1 14.0 -
17 0 1 4.0 -
18 0 1 8.0 -
19 0 1 14.5 -
20 0 1 12.0 0
21 0 0 7.5 -
22 0 0 2.0 -
23 1 1 19.0 -
24 0 1 16.0 -
25 0 1 11.0 -
26 0 1 9.0 -
27 0 1 28.0 -
28 0 0 4.0 -
29 0 1 39.0 -
30 0 1 29.0 0.75
31 1 1 16.0 -
32 1 1 76.0 -
33 0 0 15.0 -
34 0 1 9.0 -
35 0 0 6.5 -
36 0 1 11.5 -
37 0 1 13.0 -
38 2 1 8.0 -
39 2 1 12.0 -
40 1 1 11.0 0.50
41 0 1 18.0 -
42 0 1 7.0 -
43 0 1 15.0 -
44 0 0 9.5 -
45 0 1 6.0 -
46 0 1 8.0 -
47 0 1 28.0 -
48 0 1 31.0 -
49 0 1 10.0 -
50 0 1 15.0 0.75
51 2 1 15.0 -
52 0 0 4.5 -
53 0 1 13.5 -
54 0 1 Gravel -
55 0 1 8.0 -
56 0 1 10.0 -
57 2 1 8.0 -
58 2 1 18.0 -
59 2 1 16.0 -
60 0 1 8.0 0.75
61 0 0 Gravel -
62 0 1 4.5 -
63 0 1 5.5 -
64 1 1 14.0 -
65 0 0 1.5 -
66 0 0 7.0 -
67 0 1 9.5 -
68 0 1 15.0 -
69 0 1 4.0 -
70 0 1 5.5 0.50
71 0 0 3.0 -
72 0 1 8.0 -
73 0 0 7.5 -
74 0 1 6.0 -
75 0 1 7.5 -
76 0 1 6.0 -
77 0 1 73.0 -
78 0 1 38.0 -
79 2 1 11.0 -
80 0 1 8.0 1.0
81 0 1 7.5 -
82 0 1 9.0 -
83 0 1 12.0 -
84 0 0 4.0 -
85 0 1 12.0 -
86 0 1 17.0 -
87 0 1 4.0 -
88 0 1 16.0 -
89 2 1 21.0 -
90 0 1 2.0 0.25
91 0 0 Gravel -
92 0 1 5.0 -
93 0 1 10.0 -
94 0 1 10.5 -
95 0 1 13.0 -
96 0 1 16.0 -
97 0 1 8.0 -
98 0 1 12.0 -
99 0 0 2.0 -

100 0 1 5.0 1.0
Minimum 0 0 1.5 0
Maximum 2.0 1.0 76.0 1.0

Mean 0.28 0.83 13.0 0.55
Standard Dev. 0.64 0.38 11.6 0.37

Geometric mean - - 10.1 -
Median 0 1.0 10.0 0.63

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_MP1-3

1.11
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Table G.103: Pebble Count and Calcite Index, RG_FOUSH, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.0 -
2 0 1 5.0 -
3 0 1 22.0 -
4 0 1 13.0 -
5 0 1 14.0 -
6 0 1 6.0 -
7 0 1 6.0 -
8 0 1 11.0 -
9 0 1 3.0 -

10 0 1 27.0 0.25
11 0 1 9.0 -
12 0 1 7.0 -
13 0 1 9.0 -
14 0 1 6.5 -
15 0 1 8.0 -
16 0 1 3.0 -
17 0 1 6.0 -
18 0 1 12.0 -
19 0 1 8.0 -
20 0 1 11.0 0
21 0 1 7.0 -
22 0 1 21.0 -
23 0 1 9.0 -
24 0 1 6.0 -
25 0 1 11.0 -
26 0 0 Gravel -
27 0 1 10.0 -
28 0 1 10.0 -
29 0 1 5.5 -
30 0 1 14.0 0.25
31 0 1 7.0 -
32 0 1 6.0 -
33 0 1 9.5 -
34 0 1 5.5 -
35 0 1 10.0 -
36 0 1 7.0 -
37 0 1 2.5 -
38 0 1 13.0 -
39 0 1 8.0 -
40 0 1 9.0 0.75
41 0 1 9.0 -
42 0 1 7.5 -
43 0 1 8.0 -
44 0 1 11.0 -
45 0 1 15.0 -
46 0 1 12.0 -
47 0 1 7.0 -
48 0 1 3.5 -
49 0 1 7.0 -
50 0 1 12.0 0.25
51 0 1 19.0 -
52 0 1 16.0 -
53 0 1 13.0 -
54 0 1 6.0 -
55 0 1 12.0 -
56 0 1 11.0 -
57 0 1 11.0 -
58 0 1 12.0 -
59 0 1 9.0 -
60 0 1 13.0 0
61 0 1 17.0 -
62 0 1 5.5 -
63 0 1 9.0 -
64 0 1 18.0 -
65 0 1 11.0 -
66 0 1 13.0 -
67 0 1 9.0 -
68 0 1 12.0 -
69 0 1 9.0 -
70 0 1 14.0 1.0
71 0 1 14.0 -
72 0 1 10.0 -
73 0 1 2.0 -
74 0 1 15.0 -
75 0 1 12.0 -
76 0 1 8.0 -
77 0 1 8.0 -
78 0 1 9.0 -
79 0 1 5.0 -
80 0 1 6.0 0.25
81 0 1 10.5 -
82 0 1 10.0 -
83 0 1 3.5 -
84 0 1 7.0 -
85 0 1 6.0 -
86 0 1 3.0 -
87 0 1 9.0 -
88 0 1 5.5 -
89 0 1 12.0 -
90 0 1 13.0 0.50
91 0 0 Gravel -
92 0 1 5.0 -
93 0 1 7.0 -
94 0 1 6.0 -
95 0 1 8.0 -
96 0 1 7.0 -
97 0 1 6.0 -
98 0 1 12.0 -
99 0 1 6.0 -
100 0 0 Gravel 0

Minimum 0 0 2.0 0
Maximum 0 1.0 27.0 1.0

Mean 0 0.97 9.6 0.33
Standard Dev. 0 0.17 4.4 0.33

Geometric mean - - 8.6 -
Median 0 1.0 9.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUSH-1

0.97
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Table G.103: Pebble Count and Calcite Index, RG_FOUSH, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.5 -
2 0 1 12.0 -
3 0 1 8.0 -
4 0 1 3.5 -
5 0 1 11.0 -
6 0 1 11.0 -
7 0 1 7.0 -
8 0 1 4.5 -
9 0 1 8.5 -

10 0 1 4.0 0.50
11 0 1 5.0 -
12 0 1 27.0 -
13 0 1 4.0 -
14 0 1 12.0 -
15 0 1 4.0 -
16 0 1 17.0 -
17 0 1 11.0 -
18 0 1 6.5 -
19 0 1 7.0 -
20 0 1 7.5 0.50
21 0 1 5.0 -
22 0 1 9.0 -
23 0 1 4.5 -
24 0 1 18.0 -
25 0 1 8.5 -
26 0 1 25.0 -
27 0 1 11.0 -
28 0 1 12.0 -
29 0 1 15.0 -
30 0 1 5.5 0
31 0 1 5.0 -
32 0 1 5.0 -
33 0 1 6.0 -
34 0 1 12.0 -
35 0 1 5.5 -
36 0 1 9.5 -
37 0 1 11.5 -
38 0 1 10.0 -
39 0 1 7.5 -
40 0 1 10.0 0.25
41 0 1 20.0 -
42 0 1 5.0 -
43 0 1 8.0 -
44 0 1 7.0 -
45 0 1 7.0 -
46 0 1 24.0 -
47 0 1 9.0 -
48 0 1 10.0 -
49 0 0 7.0 -
50 0 1 - 0.50
51 0 1 13.5 -
52 0 1 4.5 -
53 0 1 10.0 -
54 0 1 Gravel -
55 0 1 10.5 -
56 0 1 8.0 -
57 0 1 9.0 -
58 0 1 5.0 -
59 0 1 8.5 -
60 0 1 9.0 0
61 0 1 5.5 -
62 0 1 6.0 -
63 0 1 5.0 -
64 0 1 7.0 -
65 0 0 6.5 -
66 0 1 3.0 -
67 0 1 11.0 -
68 0 1 5.0 -
69 0 0 8.0 -
70 0 1 9.0 0
71 0 1 8.0 -
72 0 1 7.5 -
73 0 1 13.0 -
74 0 1 9.0 -
75 0 1 21.0 -
76 0 0 5.0 -
77 0 1 6.5 -
78 0 1 10.5 -
79 0 1 7.0 -
80 0 1 5.0 1.0
81 0 1 6.0 -
82 0 1 21.0 -
83 0 1 5.5 -
84 0 1 6.0 -
85 0 1 12.0 -
86 0 1 10.0 -
87 0 1 10.0 -
88 0 1 10.0 -
89 0 1 16.5 -
90 0 1 15.0 0
91 0 1 14.0 -
92 0 1 7.5 -
93 0 1 9.5 -
94 0 1 8.0 -
95 0 1 8.0 -
96 0 1 17.0 -
97 0 1 11.0 -
98 0 1 12.0 -
99 0 1 7.0 -
100 0 1 9.0 0.50

Minimum 0 0 3.0 0
Maximum 0 1.0 27.0 1.00

Mean 0 0.96 9.4 0.33
Standard Dev. 0 0.20 4.8 0.33

Geometric mean - - 8.4 -
Median 0 1.0 8.3 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUSH-2

0.96
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Table G.103: Pebble Count and Calcite Index, RG_FOUSH, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.0 -
2 0 1 10.0 -
3 0 0 7.0 -
4 0 0 5.0 -
5 0 1 10.5 -
6 0 1 9.0 -
7 0 1 9.0 -
8 0 1 9.0 -
9 0 1 15.0 -

10 0 1 8.5 0
11 0 1 10.0 -
12 0 1 6.0 -
13 0 1 10.0 -
14 0 1 18.0 -
15 0 1 9.5 -
16 0 1 16.0 -
17 0 1 3.0 -
18 0 0 4.0 -
19 0 0 4.5 -
20 0 0 4.0 -
21 0 1 19.0 -
22 0 1 8.0 -
23 0 1 9.0 -
24 0 1 4.0 -
25 0 1 3.0 -
26 0 1 19.0 -
27 0 1 9.5 -
28 0 1 12.0 -
29 0 1 6.0 -
30 0 1 5.0 0.75
31 0 1 11.5 -
32 0 1 9.0 -
33 0 1 6.0 -
34 0 1 18.0 -
35 0 1 8.0 -
36 0 0 5.0 -
37 0 0 7.5 -
38 0 1 10.0 -
39 0 1 37.0 -
40 0 1 19.0 0.25
41 0 1 5.0 -
42 0 1 14.0 -
43 0 1 12.0 -
44 0 1 11.0 -
45 0 1 19.0 -
46 0 1 9.5 -
47 0 1 13.0 -
48 0 1 8.0 -
49 0 0 3.0 -
50 0 1 7.0 0.50
51 0 1 4.5 -
52 0 1 15.0 -
53 0 1 11.0 -
54 0 1 17.0 -
55 0 1 8.0 -
56 0 1 16.0 -
57 0 1 11.0 -
58 0 1 7.5 -
59 0 1 6.0 -
60 0 1 8.0 0.50
61 0 1 13.0 -
62 0 1 12.0 -
63 0 1 2.5 -
64 0 1 7.0 -
65 0 1 14.0 -
66 0 1 9.0 -
67 0 1 24.0 -
68 2 1 8.0 -
69 0 1 9.0 -
70 0 1 13.0 1.0
71 0 1 12.0 -
72 0 1 8.5 -
73 0 1 12.0 -
74 0 1 11.0 -
75 0 1 10.0 -
76 0 1 6.0 -
77 0 1 10.0 -
78 0 1 9.5 -
79 0 1 13.0 -
80 0 0 9.5 0.50
81 0 1 10.5 -
82 0 1 5.0 -
83 0 1 10.0 -
84 0 1 12.5 -
85 0 1 5.0 -
86 0 1 9.5 -
87 0 1 28.0 -
88 0 1 16.0 -
89 0 1 10.0 -
90 0 1 13.0 0
91 0 1 9.0 -
92 0 1 14.0 -
93 0 1 7.0 -
94 0 1 10.0 -
95 0 1 8.5 -
96 0 0 8.0 -
97 0 1 12.0 -
98 0 1 14.0 -
99 0 1 6.0 -
100 0 1 10.0 0

Minimum 0 0 2.5 0
Maximum 2.0 1.0 37.0 1.0

Mean 0.02 0.90 10.4 0.39
Standard Dev. 0.20 0.30 5.3 0.36

Geometric mean - - 9.3 -
Median 0 1.0 9.5 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUSH-3

0.92
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Table G.104: Pebble Count and Calcite Index, RG_FOUKI, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.2 -
2 0 0 4.3 -
3 0 1 19.5 -
4 0 1 10.2 -
5 0 1 13.4 -
6 0 1 5.8 -
7 0 1 10.1 -
8 0 1 17.0 -
9 0 1 11.4 -

10 0 1 4.5 0
11 0 0 11.7 -
12 0 1 10.2 -
13 0 0 5.6 -
14 0 0 8.7 -
15 0 1 13.9 -
16 0 0 7.2 -
17 0 0 7.5 -
18 0 0 8.6 -
19 0 0 3.9 -
20 0 1 14.4 0.50
21 0 0 13.8 -
22 0 1 10.2 -
23 0 0 8.5 -
24 0 0 4.7 -
25 0 0 8.3 -
26 0 0 8.1 -
27 0 1 8.2 -
28 0 1 5.0 -
29 0 0 9.9 -
30 0 1 7.4 0.25
31 0 0 7.5 -
32 0 1 4.6 -
33 0 1 5.2 -
34 0 0 5.5 -
35 0 1 6.1 -
36 0 1 33.0 -
37 0 0 4.4 -
38 0 1 14.5 -
39 0 1 10.2 -
40 0 1 15.4 0.25
41 0 0 4.9 -
42 0 1 41.2 -
43 0 0 4.3 -
44 0 0 6.4 -
45 0 1 11.3 -
46 0 1 9.8 -
47 0 0 9.1 -
48 0 1 10.9 -
49 0 0 8.2 -
50 0 0 11.3 0.50
51 0 0 12.6 -
52 0 1 12.7 -
53 0 1 10.2 -
54 0 0 7.3 -
55 0 1 14.0 -
56 0 0 8.1 -
57 0 1 8.1 -
58 0 1 7.7 -
59 0 1 7.5 -
60 0 1 7.1 0.25
61 0 0 7.5 -
62 0 1 6.9 -
63 0 1 10.4 -
64 0 1 6.3 -
65 0 1 6.8 -
66 0 1 11.5 -
67 0 1 12.2 -
68 0 1 8.4 -
69 0 1 6.0 -
70 0 1 10.0 0
71 0 1 8.1 -
72 0 0 3.9 -
73 0 1 13.3 -
74 0 0 9.5 -
75 0 0 3.5 -
76 0 0 4.8 -
77 0 0 4.5 -
78 0 1 16.7 -
79 0 1 13.0 -
80 0 1 13.4 0.25
81 0 1 12.7 -
82 0 0 10.5 -
83 0 1 12.0 -
84 0 0 8.2 -
85 0 1 9.8 -
86 0 0 5.4 -
87 0 0 5.9 -
88 0 1 6.8 -
89 0 1 10.9 -
90 0 1 12.5 0
91 0 0 5.6 -
92 0 1 12.2 -
93 0 0 7.7 -
94 0 1 6.5 -
95 0 0 3.3 -
96 0 1 12.4 -
97 0 1 8.5 -
98 0 1 5.2 -
99 0 1 9.5 -
100 0 1 11.6 0.25

Minimum 0 0 3.3 0
Maximum 0 1.0 41.2 0.5

Mean 0 0.61 9.6 0.23
Standard Dev. 0 0.49 5.2 0.18

Geometric mean - - 8.6 -
Median 0 1.0 8.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUKI-1

0.61
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Table G.104: Pebble Count and Calcite Index, RG_FOUKI, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.2 -
2 0 1 16.0 -
3 0 0 9.8 -
4 0 0 7.3 -
5 0 0 7.4 -
6 0 0 7.6 -
7 0 1 15.3 -
8 0 0 6.0 -
9 0 0 9.2 -

10 0 0 10.5 0.25
11 0 0 14.6 -
12 0 1 13.0 -
13 0 1 14.6 -
14 0 1 11.2 -
15 0 0 7.0 -
16 0 1 21.4 -
17 0 1 9.8 -
18 0 1 7.0 -
19 0 1 7.9 -
20 0 1 15.9 0.75
21 0 0 6.2 -
22 0 0 5.9 -
23 0 0 10.1 -
24 0 1 6.6 -
25 0 1 9.6 -
26 0 0 5.2 -
27 0 0 6.9 -
28 0 0 6.6 -
29 0 1 9.9 -
30 0 0 14.0 0.50
31 0 1 15.6 -
32 0 1 16.2 -
33 0 1 9.4 -
34 0 1 7.2 -
35 0 1 10.8 -
36 0 1 6.8 -
37 0 1 5.9 -
38 0 1 8.6 -
39 0 1 9.0 -
40 0 1 8.0 0
41 0 1 16.1 -
42 0 1 12.0 -
43 0 1 10.5 -
44 0 1 34.1 -
45 0 1 6.1 -
46 0 1 11.2 -
47 0 1 6.2 -
48 0 1 4.0 -
49 0 0 5.5 -
50 0 1 9.6 0
51 0 1 4.5 -
52 0 1 17.2 -
53 0 1 16.6 -
54 0 1 6.2 -
55 0 1 11.2 -
56 0 1 9.4 -
57 0 1 10.8 -
58 0 1 17.1 -
59 0 0 4.6 -
60 0 1 16.4 0
61 0 1 9.5 -
62 0 1 5.6 -
63 0 1 9.1 -
64 0 1 8.6 -
65 0 1 7.2 -
66 0 1 14.0 -
67 0 1 7.0 -
68 0 1 11.2 -
69 0 1 13.0 -
70 0 1 10.4 0.25
71 0 1 13.7 -
72 0 1 8.0 -
73 0 1 18.3 -
74 0 1 9.7 -
75 0 1 10.4 -
76 0 1 19.2 -
77 0 1 12.0 -
78 0 1 7.4 -
79 0 1 9.4 -
80 0 1 22.1 0.50
81 0 1 4.2 -
82 0 1 10.6 -
83 0 1 14.3 -
84 0 1 17.2 -
85 0 1 3.4 -
86 0 1 14.1 -
87 0 1 12.1 -
88 0 1 17.4 -
89 0 0 5.0 -
90 0 1 6.1 0.50
91 0 1 15.6 -
92 0 1 3.4 -
93 0 1 5.9 -
94 0 1 7.2 -
95 0 1 4.0 -
96 0 1 4.2 -
97 0 1 9.6 -
98 0 1 6.4 -
99 0 1 11.0 -
100 0 1 8.1 0

Minimum 0 0 3.4 0
Maximum 0 1.0 34.1 0.75

Mean 0 0.81 10.3 0.28
Standard Dev. 0 0.39 4.9 0.28

Geometric mean - - 9.3 -
Median 0 1.0 9.6 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUKI-2

0.81
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Table G.104: Pebble Count and Calcite Index, RG_FOUKI, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.2 -
2 0 1 9.3 -
3 0 1 10.4 -
4 0 1 8.3 -
5 0 0 7.0 -
6 0 0 6.5 -
7 0 0 4.0 -
8 0 0 5.9 -
9 0 0 7.3 -

10 0 0 8.5 0
11 0 0 9.2 -
12 0 1 16.0 -
13 0 1 14.5 -
14 0 0 5.2 -
15 0 0 8.8 -
16 0 0 10.3 -
17 0 1 14.2 -
18 0 0 8.2 -
19 0 0 7.5 -
20 0 0 8.1 0
21 0 1 15.5 -
22 0 0 6.2 -
23 0 0 10.5 -
24 0 0 8.0 -
25 0 0 6.9 -
26 0 0 3.4 -
27 0 0 9.7 -
28 0 1 7.9 -
29 0 1 6.7 -
30 0 1 13.0 0.25
31 0 0 8.5 -
32 0 1 14.2 -
33 0 1 11.8 -
34 0 0 8.2 -
35 0 1 14.7 -
36 0 0 3.6 -
37 0 1 15.2 -
38 0 1 6.6 -
39 0 1 4.9 -
40 0 1 8.8 0
41 0 1 6.4 -
42 0 1 9.1 -
43 0 1 8.1 -
44 0 1 12.6 -
45 0 1 11.2 -
46 0 1 6.6 -
47 0 1 4.8 -
48 0 1 12.7 -
49 0 1 6.3 -
50 0 0 3.7 0.50
51 0 1 12.2 -
52 0 1 10.6 -
53 0 1 7.9 -
54 0 0 3.6 -
55 0 1 14.0 -
56 0 0 7.5 -
57 0 0 4.3 -
58 0 1 8.9 -
59 0 1 7.3 -
60 0 1 7.7 0.25
61 0 0 6.2 -
62 0 1 8.9 -
63 0 1 12.6 -
64 0 1 13.3 -
65 0 1 9.3 -
66 0 1 12.1 -
67 0 1 23.0 -
68 0 0 4.1 -
69 0 0 7.4 -
70 0 0 3.7 0
71 0 1 9.5 -
72 0 0 7.8 -
73 0 1 12.9 -
74 0 1 12.0 -
75 0 0 7.7 -
76 0 1 10.9 -
77 0 1 12.3 -
78 0 1 6.5 -
79 0 0 4.9 -
80 0 1 9.7 0
81 0 1 12.4 -
82 0 0 6.7 -
83 0 0 9.2 -
84 0 0 8.0 -
85 0 1 7.1 -
86 0 1 19.5 -
87 0 1 9.5 -
88 0 0 8.1 -
89 0 0 7.3 -
90 0 1 13.2 0.75
91 0 1 11.3 -
92 0 1 5.5 -
93 0 0 7.9 -
94 0 1 6.1 -
95 0 0 10.3 -
96 0 1 6.5 -
97 0 0 4.7 -
98 0 1 7.1 -
99 0 1 6.9 -
100 0 0 3.5 0

Minimum 0 0 3.4 0
Maximum 0 1.0 23.0 0.75

Mean 0 0.58 9.0 0.18
Standard Dev. 0 0.50 3.6 0.26

Geometric mean - - 8.3 -
Median 0 1.0 8.2 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUKI-3

0.58
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Table G.105: Pebble Count and Calcite Index, RG_FOBKS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.2 -
2 0 0 4.3 -
3 0 1 19.5 -
4 0 1 10.2 -
5 0 1 13.4 -
6 0 1 5.8 -
7 0 1 10.1 -
8 0 1 17.0 -
9 0 1 11.4 -

10 0 1 4.5 0
11 0 0 11.7 -
12 0 1 10.2 -
13 0 0 5.6 -
14 0 0 8.7 -
15 0 1 13.9 -
16 0 0 7.2 -
17 0 0 7.5 -
18 0 0 8.6 -
19 0 0 3.9 -
20 0 1 14.4 0.50
21 0 0 13.8 -
22 0 1 10.2 -
23 0 0 8.5 -
24 0 0 4.7 -
25 0 0 8.3 -
26 0 0 8.1 -
27 0 1 8.2 -
28 0 1 5.0 -
29 0 0 9.9 -
30 0 1 7.4 0.25
31 0 0 7.5 -
32 0 1 4.6 -
33 0 1 5.2 -
34 0 0 5.5 -
35 0 1 6.1 -
36 0 1 33.0 -
37 0 0 4.4 -
38 0 1 14.5 -
39 0 1 10.2 -
40 0 1 15.4 0.25
41 0 0 4.9 -
42 0 1 41.2 -
43 0 0 4.3 -
44 0 0 6.4 -
45 0 1 11.3 -
46 0 1 9.8 -
47 0 0 9.1 -
48 0 1 10.9 -
49 0 0 8.2 -
50 0 0 11.3 0.50
51 0 0 12.6 -
52 0 1 12.7 -
53 0 1 10.2 -
54 0 0 7.3 -
55 0 1 14.0 -
56 0 0 8.1 -
57 0 1 8.1 -
58 0 1 7.7 -
59 0 1 7.5 -
60 0 1 7.1 0.25
61 0 0 7.5 -
62 0 1 6.9 -
63 0 1 10.4 -
64 0 1 6.3 -
65 0 1 6.8 -
66 0 1 11.5 -
67 0 1 12.2 -
68 0 1 8.4 -
69 0 1 6.0 -
70 0 1 10.0 0
71 0 1 8.1 -
72 0 0 3.9 -
73 0 1 13.3 -
74 0 0 9.5 -
75 0 0 3.5 -
76 0 0 4.8 -
77 0 0 4.5 -
78 0 1 16.7 -
79 0 1 13.0 -
80 0 1 13.4 0.25
81 0 1 12.7 -
82 0 0 10.5 -
83 0 1 12.0 -
84 0 0 8.2 -
85 0 1 9.8 -
86 0 0 5.4 -
87 0 0 5.9 -
88 0 1 6.8 -
89 0 1 10.9 -
90 0 1 12.5 0
91 0 0 5.6 -
92 0 1 12.2 -
93 0 0 7.7 -
94 0 1 6.5 -
95 0 0 3.3 -
96 0 1 12.4 -
97 0 1 8.5 -
98 0 1 5.2 -
99 0 1 9.5 -
100 0 1 11.6 0.25

Minimum 0 0 3.3 0
Maximum 0 1.0 41.2 0.50

Mean 0 0.61 9.6 0.23
Standard Dev. 0 0.49 5.2 0.18

Geometric mean - - 8.6 -
Median 0 1.0 8.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBKS-1

0.61
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Table G.105: Pebble Count and Calcite Index, RG_FOBKS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.2 -
2 0 1 16.0 -
3 0 0 9.8 -
4 0 0 7.3 -
5 0 0 7.4 -
6 0 0 7.6 -
7 0 1 15.3 -
8 0 0 6.0 -
9 0 0 9.2 -

10 0 0 10.5 0.25
11 0 0 14.6 -
12 0 1 13.0 -
13 0 1 14.6 -
14 0 1 11.2 -
15 0 0 7.0 -
16 0 1 21.4 -
17 0 1 9.8 -
18 0 1 7.0 -
19 0 1 7.9 -
20 0 1 15.9 0.75
21 0 0 6.2 -
22 0 0 5.9 -
23 0 0 10.1 -
24 0 1 6.6 -
25 0 1 9.6 -
26 0 0 5.2 -
27 0 0 6.9 -
28 0 0 6.6 -
29 0 1 9.9 -
30 0 0 14.0 0.50
31 0 1 15.6 -
32 0 1 16.2 -
33 0 1 9.4 -
34 0 1 7.2 -
35 0 1 10.8 -
36 0 1 6.8 -
37 0 1 5.9 -
38 0 1 8.6 -
39 0 1 9.0 -
40 0 1 8.0 0
41 0 1 16.1 -
42 0 1 12.0 -
43 0 1 10.5 -
44 0 1 34.1 -
45 0 1 6.1 -
46 0 1 11.2 -
47 0 1 6.2 -
48 0 1 4.0 -
49 0 0 5.5 -
50 0 1 9.6 0
51 0 1 4.5 -
52 0 1 17.2 -
53 0 1 16.6 -
54 0 1 6.2 -
55 0 1 11.2 -
56 0 1 9.4 -
57 0 1 10.8 -
58 0 1 17.1 -
59 0 0 4.6 -
60 0 1 16.4 0
61 0 1 9.5 -
62 0 1 5.6 -
63 0 1 9.1 -
64 0 1 8.6 -
65 0 1 7.2 -
66 0 1 14.0 -
67 0 1 7.0 -
68 0 1 11.2 -
69 0 1 13.0 -
70 0 1 10.4 0.25
71 0 1 13.7 -
72 0 1 8.0 -
73 0 1 18.3 -
74 0 1 9.7 -
75 0 1 10.4 -
76 0 1 19.2 -
77 0 1 12.0 -
78 0 1 7.4 -
79 0 1 9.4 -
80 0 1 22.1 0.50
81 0 1 4.2 -
82 0 1 10.6 -
83 0 1 14.3 -
84 0 1 17.2 -
85 0 1 3.4 -
86 0 1 14.1 -
87 0 1 12.1 -
88 0 1 17.4 -
89 0 0 5.0 -
90 0 1 6.1 0.50
91 0 1 15.6 -
92 0 1 3.4 -
93 0 1 5.9 -
94 0 1 7.2 -
95 0 1 4.0 -
96 0 1 4.2 -
97 0 1 9.6 -
98 0 1 6.4 -
99 0 1 11.0 -
100 0 1 8.1 0

Minimum 0 0 3.4 0
Maximum 0 1.0 34.1 0.75

Mean 0 0.81 10.3 0.28
Standard Dev. 0 0.39 4.9 0.28

Geometric mean - - 9.3 -
Median 0 1.0 9.6 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBKS-2

0.81
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Table G.105: Pebble Count and Calcite Index, RG_FOBKS, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.2 -
2 0 1 9.3 -
3 0 1 10.4 -
4 0 1 8.3 -
5 0 0 7.0 -
6 0 0 6.5 -
7 0 0 4.0 -
8 0 0 5.9 -
9 0 0 7.3 -

10 0 0 8.5 0
11 0 0 9.2 -
12 0 1 16.0 -
13 0 1 14.5 -
14 0 0 5.2 -
15 0 0 8.8 -
16 0 0 10.3 -
17 0 1 14.2 -
18 0 0 8.2 -
19 0 0 7.5 -
20 0 0 8.1 0
21 0 1 15.5 -
22 0 0 6.2 -
23 0 0 10.5 -
24 0 0 8.0 -
25 0 0 6.9 -
26 0 0 3.4 -
27 0 0 9.7 -
28 0 1 7.9 -
29 0 1 6.7 -
30 0 1 13.0 0.25
31 0 0 8.5 -
32 0 1 14.2 -
33 0 1 11.8 -
34 0 0 8.2 -
35 0 1 14.7 -
36 0 0 3.6 -
37 0 1 15.2 -
38 0 1 6.6 -
39 0 1 4.9 -
40 0 1 8.8 0
41 0 1 6.4 -
42 0 1 9.1 -
43 0 1 8.1 -
44 0 1 12.6 -
45 0 1 11.2 -
46 0 1 6.6 -
47 0 1 4.8 -
48 0 1 12.7 -
49 0 1 6.3 -
50 0 0 3.7 0.50
51 0 1 12.2 -
52 0 1 10.6 -
53 0 1 7.9 -
54 0 0 3.6 -
55 0 1 14.0 -
56 0 0 7.5 -
57 0 0 4.3 -
58 0 1 8.9 -
59 0 1 7.3 -
60 0 1 7.7 0.25
61 0 0 6.2 -
62 0 1 8.9 -
63 0 1 12.6 -
64 0 1 13.3 -
65 0 1 9.3 -
66 0 1 12.1 -
67 0 1 23.0 -
68 0 0 4.1 -
69 0 0 7.4 -
70 0 0 3.7 0
71 0 1 9.5 -
72 0 0 7.8 -
73 0 1 12.9 -
74 0 1 12.0 -
75 0 0 7.7 -
76 0 1 10.9 -
77 0 1 12.3 -
78 0 1 6.5 -
79 0 0 4.9 -
80 0 1 9.7 0
81 0 1 12.4 -
82 0 0 6.7 -
83 0 0 9.2 -
84 0 0 8.0 -
85 0 1 7.1 -
86 0 1 19.5 -
87 0 1 9.5 -
88 0 0 8.1 -
89 0 0 7.3 -
90 0 1 13.2 0.75
91 0 1 11.3 -
92 0 1 5.5 -
93 0 0 7.9 -
94 0 1 6.1 -
95 0 0 10.3 -
96 0 1 6.5 -
97 0 0 4.7 -
98 0 1 7.1 -
99 0 1 6.9 -
100 0 0 3.5 0

Minimum 0 0 3.4 0
Maximum 0 1.0 23.0 0.75

Mean 0 0.58 9.0 0.18
Standard Dev. 0 0.50 3.6 0.26

Geometric mean - - 8.3 -
Median 0 1.0 8.2 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBKS-3

0.58
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Table G.106: Pebble Count and Calcite Index, RG_FOBSC, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.1 -
2 0 1 8.9 -
3 0 1 26.2 -
4 0 1 8.7 -
5 0 1 8.6 -
6 0 1 8.7 -
7 0 1 7.1 -
8 0 1 6.0 -
9 0 1 9.3 -

10 0 1 10.2 0
11 0 1 5.1 -
12 0 1 7.6 -
13 0 1 4.1 -
14 0 1 11.0 -
15 0 1 9.0 -
16 0 1 4.0 -
17 0 1 7.4 -
18 0 1 4.7 -
19 0 1 2.6 -
20 0 1 7.1 1.0
21 0 1 6.2 -
22 0 1 7.0 -
23 0 1 10.1 -
24 0 1 9.6 -
25 0 1 6.1 -
26 0 1 15.2 -
27 0 1 5.0 -
28 0 1 10.1 -
29 0 1 7.4 -
30 0 1 7.1 0
31 0 1 4.8 -
32 0 1 12.6 -
33 0 1 6.8 -
34 0 1 4.3 -
35 0 1 8.5 -
36 0 1 6.6 -
37 0 1 7.9 -
38 0 1 4.4 -
39 0 1 7.4 -
40 0 1 9.0 0.75
41 0 0 4.6 -
42 0 1 9.6 -
43 0 1 5.4 -
44 0 1 7.9 -
45 0 1 8.2 -
46 0 1 5.0 -
47 0 1 14.3 -
48 0 1 7.5 -
49 0 1 7.0 -
50 0 1 5.7 0
51 0 1 4.0 -
52 0 1 8.6 -
53 0 1 7.6 -
54 0 1 6.0 -
55 0 1 9.0 -
56 0 1 6.9 -
57 0 1 4.4 -
58 0 1 8.7 -
59 0 1 4.9 -
60 0 1 2.0 0.25
61 0 1 13.0 -
62 0 1 2.6 -
63 0 1 12.1 -
64 0 1 4.2 -
65 0 1 9.0 -
66 0 1 3.0 -
67 0 1 7.6 -
68 0 1 8.2 -
69 0 1 11.1 -
70 0 1 5.0 0.25
71 0 1 5.0 -
72 0 1 9.2 -
73 0 1 4.6 -
74 0 1 3.7 -
75 0 1 6.7 -
76 0 1 10.0 -
77 0 1 6.5 -
78 0 1 4.4 -
79 0 1 7.3 -
80 0 1 6.4 0
81 0 1 7.5 -
82 0 1 4.0 -
83 0 1 4.6 -
84 0 1 5.1 -
85 0 1 5.2 -
86 0 1 7.7 -
87 0 1 3.7 -
88 0 1 6.6 -
89 0 1 6.8 -
90 0 1 6.5 0.25
91 0 1 2.2 -
92 0 1 9.5 -
93 0 1 4.2 -
94 0 1 8.0 -
95 0 1 2.7 -
96 0 1 4.9 -
97 0 1 5.1 -
98 0 1 5.1 -
99 0 1 3.5 -
100 0 1 13.0 0

Minimum 0 0 2.0 0
Maximum 0 1.0 26.2 1.0

Mean 0 0.99 7.2 0.25
Standard Dev. 0 0.10 3.3 0.35

Geometric mean - - 6.5 -
Median 0 1.0 7.0 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBSC-1

0.99
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Table G.106: Pebble Count and Calcite Index, RG_FOBSC, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.9 -
2 0 1 9.8 -
3 0 1 8.1 -
4 0 1 4.0 -
5 0 1 5.1 -
6 0 1 7.9 -
7 0 1 21.0 -
8 0 1 32.0 -
9 0 1 10.7 -

10 0 1 7.7 0.50
11 0 1 6.2 -
12 0 1 9.6 -
13 0 1 6.5 -
14 0 1 8.4 -
15 0 1 4.7 -
16 0 1 7.7 -
17 0 1 8.1 -
18 0 1 10.5 -
19 0 1 4.5 -
20 0 1 14.2 0.50
21 0 1 9.1 -
22 0 1 18.8 -
23 0 1 9.2 -
24 0 1 6.5 -
25 0 1 10.5 -
26 0 1 5.8 -
27 0 1 6.0 -
28 0 1 8.1 -
29 0 1 10.3 -
30 0 1 5.7 0
31 0 1 4.7 -
32 0 1 21.2 -
33 0 1 16.7 -
34 0 1 9.5 -
35 0 1 5.6 -
36 0 1 12.9 -
37 0 1 7.2 -
38 0 1 4.5 -
39 0 1 18.3 -
40 0 1 9.1 0
41 0 1 6.7 -
42 0 1 6.4 -
43 0 1 16.4 -
44 0 1 17.1 -
45 0 1 5.5 -
46 0 1 10.4 -
47 0 1 4.9 -
48 0 1 10.2 -
49 0 1 12.8 -
50 0 1 6.4 0.25
51 0 1 9.1 -
52 0 1 6.9 -
53 0 1 10.2 -
54 0 1 4.3 -
55 0 1 7.5 -
56 0 1 12.1 -
57 0 1 10.4 -
58 0 1 13.2 -
59 0 1 6.8 -
60 0 1 11.7 0.75
61 0 1 8.5 -
62 0 1 8.2 -
63 0 1 11.3 -
64 0 1 10.8 -
65 0 1 11.6 -
66 0 1 7.1 -
67 0 1 10.1 -
68 0 1 9.5 -
69 1 1 3.3 -
70 0 1 6.4 0
71 0 1 7.7 -
72 0 1 12.3 -
73 0 1 5.4 -
74 0 1 6.0 -
75 0 1 11.2 -
76 0 1 10.4 -
77 0 1 12.5 -
78 0 1 12.4 -
79 0 1 8.6 -
80 0 1 7.6 1.0
81 0 1 7.8 -
82 0 1 10.2 -
83 0 1 6.5 -
84 0 1 6.4 -
85 0 1 9.2 -
86 0 1 11.7 -
87 0 1 5.5 -
88 0 1 6.1 -
89 0 1 17.0 -
90 0 1 7.4 0.25
91 0 1 9.3 -
92 0 1 8.0 -
93 0 1 21.0 -
94 0 1 12.6 -
95 0 1 10.0 -
96 0 1 12.9 -
97 0 1 8.4 -
98 0 1 8.3 -
99 0 1 5.8 -
100 0 1 11.5 0.50

Minimum 0 1 3.3 0
Maximum 1 1.0 32.0 1.0

Mean 0 1.0 9.6 0.38
Standard Dev. 0 0 4.4 0.34

Geometric mean - - 8.8 -
Median 0 1.0 8.8 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBSC-2

1.0
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Table G.106: Pebble Count and Calcite Index, RG_FOBSC, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.1 -
2 0 1 4.9 -
3 0 1 7.4 -
4 0 1 7.2 -
5 0 1 12.9 -
6 0 1 6.4 -
7 0 0 7.4 -
8 0 1 14.5 -
9 0 1 10.1 -

10 0 1 13.2 0.50
11 0 1 8.7 -
12 0 1 6.9 -
13 0 1 10.4 -
14 0 0 7.6 -
15 0 1 13.6 -
16 0 0 5.3 -
17 0 1 12.0 -
18 0 1 6.0 -
19 0 0 8.1 -
20 0 1 10.9 0.25
21 0 1 11.7 -
22 0 1 7.3 -
23 0 1 9.9 -
24 0 1 9.4 -
25 0 0 7.2 -
26 0 1 5.5 -
27 0 0 7.5 -
28 0 1 12.3 -
29 0 1 9.8 -
30 0 1 11.9 0.50
31 2 1 9.5 -
32 2 1 6.9 -
33 1 1 14.1 -
34 1 1 6.4 -
35 0 1 9.4 -
36 0 1 6.7 -
37 0 0 13.0 -
38 0 1 15.9 -
39 0 1 9.4 -
40 0 1 9.1 0.25
41 0 1 11.7 -
42 0 0 5.9 -
43 0 1 7.3 -
44 0 1 4.2 -
45 0 1 7.7 -
46 0 1 6.7 -
47 0 1 8.8 -
48 0 1 12.4 -
49 0 1 7.1 -
50 0 1 11.2 0.50
51 0 0 4.5 -
52 0 0 5.3 -
53 0 1 6.0 -
54 0 1 6.4 -
55 0 1 10.2 -
56 0 1 8.9 -
57 0 1 8.1 -
58 0 1 8.3 -
59 0 1 6.6 -
60 0 1 7.5 0.25
61 0 1 13.8 -
62 0 1 14.6 -
63 0 1 12.0 -
64 0 1 11.5 -
65 0 1 8.3 -
66 0 1 7.2 -
67 0 1 6.2 -
68 0 1 12.8 -
69 0 1 5.6 -
70 0 1 14.9 0.25
71 0 1 9.7 -
72 0 1 4.9 -
73 0 1 5.6 -
74 0 1 4.7 -
75 0 1 11.9 -
76 0 1 11.1 -
77 0 1 8.2 -
78 0 1 11.6 -
79 0 1 13.8 -
80 0 1 6.9 0.25
81 0 1 6.8 -
82 0 1 4.8 -
83 0 1 7.6 -
84 0 1 11.2 -
85 0 1 10.2 -
86 0 1 9.0 -
87 0 1 8.4 -
88 0 1 5.9 -
89 0 1 8.9 -
90 0 1 7.7 0.25
91 0 1 3.7 -
92 0 1 7.5 -
93 0 1 4.2 -
94 0 1 9.6 -
95 0 1 5.9 -
96 0 1 10.5 -
97 0 1 6.6 -
98 0 1 8.4 -
99 0 1 5.4 -
100 0 0 6.4 0

Minimum 0 0 3.7 0
Maximum 2.0 1.0 15.9 0.50

Mean 0.06 0.89 8.7 0.30
Standard Dev. 0.31 0.31 2.9 0.16

Geometric mean - - 8.3 -
Median 0 1.0 8.2 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBSC-3

0.95
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Table G.107: Pebble Count and Calcite Index, RG_FOBCP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.9 -
2 0 1 10.7 -
3 0 1 7.0 -
4 0 1 6.4 -
5 0 0 11.5 -
6 0 1 7.3 -
7 0 1 13.9 -
8 0 1 5.2 -
9 0 1 8.4 -
10 0 1 14.2 0.50
11 0 1 5.9 -
12 0 1 11.0 -
13 0 1 10.4 -
14 1 1 9.5 -
15 0 1 13.7 -
16 0 1 11.2 -
17 0 1 7.9 -
18 0 1 8.1 -
19 0 1 12.5 -
20 1 1 13.7 0.50
21 0 1 5.6 -
22 0 1 8.4 -
23 0 0 6.5 -
24 0 1 6.0 -
25 0 0 1.9 -
26 0 0 8.2 -
27 0 1 10.8 -
28 0 0 6.7 -
29 0 1 14.1 -
30 0 1 12.3 0
31 0 0 7.7 -
32 0 1 10.1 -
33 0 1 11.5 -
34 0 0 6.7 -
35 0 1 9.1 -
36 0 1 8.0 -
37 0 0 10.4 -
38 0 1 8.5 -
39 0 1 6.6 -
40 0 0 9.1 0
41 0 1 10.9 -
42 0 1 9.5 -
43 0 0 4.4 -
44 0 1 7.3 -
45 0 1 10.2 -
46 0 0 5.5 -
47 0 1 7.9 -
48 0 1 9.0 -
49 0 1 8.9 -
50 0 1 11.2 0
51 0 0 11.4 -
52 0 1 12.0 -
53 0 1 10.5 -
54 0 0 9.9 -
55 0 1 10.1 -
56 0 0 6.9 -
57 0 1 7.7 -
58 0 0 8.6 -
59 0 0 6.7 -
60 0 1 10.8 0.25
61 0 1 16.2 -
62 0 0 6.5 -
63 0 1 6.4 -
64 0 0 4.8 -
65 0 1 11.0 -
66 0 1 9.1 -
67 0 1 10.7 -
68 0 1 8.9 -
69 0 1 5.0 -
70 0 1 6.4 0.25
71 1 1 12.0 -
72 0 1 9.1 -
73 0 1 6.4 -
74 0 1 7.9 -
75 0 1 13.7 -
76 0 1 11.9 -
77 0 1 3.4 -
78 0 1 6.8 -
79 0 1 4.4 -
80 1 1 9.8 0.50
81 0 1 7.6 -
82 0 1 10.5 -
83 0 1 8.5 -
84 0 1 4.1 -
85 0 1 7.4 -
86 0 1 13.6 -
87 0 1 6.3 -
88 0 0 11.5 -
89 0 1 7.6 -
90 0 1 8.2 0.50
91 0 1 9.9 -
92 0 1 3.9 -
93 0 1 12.4 -
94 0 1 9.5 -
95 0 1 11.1 -
96 0 1 5.5 -
97 0 1 6.6 -
98 1 1 9.4 -
99 1 1 3.7 -

100 1 1 10.2 0.50
Minimum 0 0 1.9 0
Maximum 1.0 1.0 16.2 0.50

Mean 0.07 0.81 8.8 0.30
Standard Dev. 0.26 0.39 2.8 0.23

Geometric mean - - 8.3 -
Median 0 1.0 8.8 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBCP-1

0.88
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Table G.107: Pebble Count and Calcite Index, RG_FOBCP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.5 -
2 0 1 8.7 -
3 0 1 6.3 -
4 1 1 8.2 -
5 2 1 9.0 -
6 2 1 7.0 -
7 0 1 12.2 -
8 0 1 7.6 -
9 0 1 11.1 -
10 0 1 8.5 0.25
11 1 1 15.0 -
12 0 1 12.3 -
13 0 1 9.2 -
14 0 1 2.3 -
15 0 1 6.0 -
16 0 1 13.0 -
17 0 1 7.2 -
18 1 1 4.1 -
19 0 1 7.6 -
20 2 1 21.3 0.50
21 2 1 5.5 -
22 1 1 7.0 -
23 0 1 7.0 -
24 1 1 11.7 -
25 0 1 4.5 -
26 0 1 7.1 -
27 0 1 3.6 -
28 0 1 6.1 -
29 0 0 5.0 -
30 0 1 8.2 0
31 0 1 10.1 -
32 0 1 3.3 -
33 0 1 3.6 -
34 0 1 4.5 -
35 0 1 7.4 -
36 0 1 5.9 -
37 0 1 10.2 -
38 0 0 3.5 -
39 1 1 3.3 -
40 0 1 7.0 0.50
41 1 1 2.9 -
42 0 1 8.5 -
43 0 1 3.5 -
44 0 0 5.2 -
45 0 1 6.7 -
46 0 1 4.7 -
47 0 1 6.4 -
48 0 1 9.5 -
49 1 1 6.7 -
50 0 1 11.8 0
51 1 1 9.3 -
52 0 1 5.5 -
53 0 1 5.2 -
54 0 1 5.8 -
55 0 1 4.6 -
56 0 1 5.2 -
57 0 1 8.5 -
58 0 0 3.4 -
59 0 1 3.7 -
60 0 1 4.9 0.25
61 1 1 6.5 -
62 0 1 5.7 -
63 0 1 4.3 -
64 0 1 7.6 -
65 1 1 16.2 -
66 0 1 5.7 -
67 0 1 7.8 -
68 0 1 4.1 -
69 1 1 4.6 -
70 0 1 9.4 0.50
71 0 1 5.3 -
72 0 1 5.1 -
73 0 1 5.9 -
74 0 1 12.0 -
75 0 1 13.4 -
76 1 1 11.3 -
77 0 1 3.1 -
78 1 1 13.1 -
79 0 1 8.5 -
80 0 1 5.4 0
81 0 1 5.6 -
82 0 1 4.5 -
83 0 1 4.7 -
84 0 1 6.9 -
85 0 1 5.1 -
86 0 1 7.8 -
87 0 1 8.0 -
88 0 1 8.0 -
89 0 1 4.3 -
90 0 1 9.5 0.25
91 0 0 5.4 -
92 0 1 6.9 -
93 0 0 4.7 -
94 0 1 4.2 -
95 0 1 12.0 -
96 1 1 2.6 -
97 0 1 6.1 -
98 0 1 9.0 -
99 0 1 8.6 -

100 1 1 5.7 0
Minimum 0 0 2.3 0
Maximum 2.0 1.0 21.3 0.50

Mean 0.24 0.9 7.1 0.23
Standard Dev. 0.51 0 3.3 0.22

Geometric mean - - 6.5 -
Median 0.0 1.0 6.5 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBCP-2

1.2
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Table G.107: Pebble Count and Calcite Index, RG_FOBCP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.4 -
2 0 1 12.5 -
3 0 1 6.9 -
4 0 1 8.9 -
5 0 1 4.5 -
6 0 1 6.4 -
7 0 1 3.2 -
8 0 1 9.6 -
9 0 1 4.0 -
10 0 1 9.8 0.50
11 0 1 5.4 -
12 0 1 3.2 -
13 0 1 9.6 -
14 0 1 4.2 -
15 0 1 7.3 -
16 0 1 12.3 -
17 0 1 5.2 -
18 0 1 13.7 -
19 0 0 5.5 -
20 0 0 11.5 0
21 0 0 4.6 -
22 0 1 7.6 -
23 0 1 4.2 -
24 1 1 11.8 -
25 0 0 6.9 -
26 0 1 9.1 -
27 0 1 8.1 -
28 0 1 6.3 -
29 0 1 8.4 -
30 0 0 5.6 0.25
31 0 1 14.3 -
32 0 1 3.7 -
33 0 1 11.1 -
34 0 1 4.7 -
35 0 1 9.2 -
36 0 1 8.3 -
37 0 1 4.2 -
38 0 1 6.4 -
39 0 1 2.9 -
40 0 0 5.3 0
41 0 1 8.5 -
42 0 1 7.7 -
43 0 1 15.0 -
44 0 1 7.9 -
45 0 0 10.2 -
46 0 1 8.2 -
47 0 1 7.3 -
48 0 1 4.6 -
49 0 1 10.8 -
50 0 1 10.3 0.50
51 0 1 6.5 -
52 0 1 8.1 -
53 0 1 15.5 -
54 0 1 7.0 -
55 0 1 9.6 -
56 0 1 11.1 -
57 0 1 7.6 -
58 0 1 10.4 -
59 0 1 8.4 -
60 1 1 14.4 0.25
61 0 1 13.5 -
62 0 1 11.2 -
63 0 1 9.4 -
64 2 1 8.0 -
65 1 1 8.3 -
66 0 1 5.5 -
67 0 1 6.3 -
68 0 1 7.5 -
69 0 1 5.1 -
70 0 1 5.6 0.50
71 0 1 7.8 -
72 0 1 6.6 -
73 1 1 4.4 -
74 0 1 8.1 -
75 0 1 10.1 -
76 0 1 10.7 -
77 1 1 2.6 -
78 1 1 5.5 -
79 2 1 5.3 -
80 2 1 7.1 0.25
81 0 1 11.9 -
82 0 1 10.9 -
83 0 1 7.0 -
84 0 1 9.2 -
85 0 1 8.7 -
86 0 1 4.3 -
87 0 1 3.3 -
88 0 1 10.5 -
89 1 1 7.1 -
90 0 1 13.0 0.00
91 0 1 13.0 -
92 0 1 5.5 -
93 0 1 8.9 -
94 0 1 6.4 -
95 1 1 9.6 -
96 0 1 5.9 -
97 0 1 10.4 -
98 0 1 6.3 -
99 0 1 5.7 -

100 0 0 5.7 0
Minimum 0 0 2.6 0
Maximum 2.0 1.0 15.5 0.5

Mean 0.14 0.92 7.9 0.23
Standard Dev. 0.43 0.27 3.0 0.22

Geometric mean - - 7.4 -
Median 0 1.0 7.7 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBCP-3
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Table G.107: Pebble Count and Calcite Index, RG_FOBCP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.1 -
2 0 1 4.6 -
3 0 1 5.4 -
4 0 1 14.1 -
5 0 1 5.0 -
6 0 1 3.7 -
7 0 1 6.0 -
8 0 1 10.1 -
9 0 1 8.4 -

10 0 1 7.9 0
11 0 1 8.2 -
12 0 1 8.1 -
13 0 1 11.7 -
14 0 1 4.0 -
15 0 1 15.0 -
16 0 1 14.2 -
17 0 1 7.9 -
18 0 1 4.6 -
19 0 1 5.7 -
20 0 1 5.6 0.25
21 1 1 10.0 -
22 1 1 5.1 -
23 1 1 6.3 -
24 1 1 7.2 -
25 0 1 4.9 -
26 0 1 6.6 -
27 0 1 10.3 -
28 1 1 6.0 -
29 0 1 17.8 -
30 1 1 7.2 0.25
31 0 1 8.4 -
32 0 1 7.3 -
33 0 1 7.1 -
34 0 1 8.6 -
35 0 1 8.0 -
36 0 1 10.0 -
37 0 1 8.6 -
38 0 1 7.1 -
39 0 1 13.4 -
40 0 1 14.0 0
41 1 1 15.8 -
42 0 1 6.8 -
43 2 1 15.0 -
44 1 1 18.2 -
45 1 1 8.0 -
46 0 1 10.9 -
47 0 1 9.7 -
48 0 1 12.9 -
49 2 1 13.0 -
50 0 1 15.4 0
51 0 1 5.9 -
52 1 1 10.3 -
53 0 1 5.6 -
54 0 1 10.6 -
55 0 1 7.6 -
56 1 1 8.9 -
57 0 1 10.0 -
58 0 1 11.3 -
59 0 1 10.4 -
60 0 1 5.7 0.50
61 0 1 6.7 -
62 0 1 4.3 -
63 0 1 3.7 -
64 0 1 2.4 -
65 1 1 5.8 -
66 2 1 14.3 -
67 2 1 3.3 -
68 1 1 9.6 -
69 2 1 18.6 -
70 1 1 10.9 0
71 0 1 5.5 -
72 2 1 5.4 -
73 1 1 3.4 -
74 0 1 5.0 -
75 2 1 8.5 -
76 1 1 9.1 -
77 1 1 4.3 -
78 1 1 7.7 -
79 1 1 7.0 -
80 0 1 8.0 0
81 1 1 4.6 -
82 1 1 6.2 -
83 0 1 9.0 -
84 0 1 13.2 -
85 0 1 11.4 -
86 0 1 6.4 -
87 0 1 6.9 -
88 0 1 5.9 -
89 0 1 7.0 -
90 0 1 8.8 0.25
91 1 1 13.1 -
92 0 1 4.0 -
93 0 1 7.2 -
94 0 1 5.6 -
95 2 1 12.7 -
96 1 1 11.0 -
97 0 1 3.4 -
98 0 1 2.7 -
99 0 1 9.6 -
100 0 1 3.5 0

Minimum 0 1 2.4 0
Maximum 2.0 1.0 18.6 0.5

Mean 0.39 1.0 8.4 0.13
Standard Dev. 0.63 0 3.7 0.18

Geometric mean - - 7.7 -
Median 0 1.0 7.9 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBCP-4

1.4
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Table G.107: Pebble Count and Calcite Index, RG_FOBCP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.3 -
2 0 1 13.4 -
3 0 1 8.9 -
4 0 1 6.5 -
5 0 1 2.9 -
6 0 1 3.6 -
7 0 1 5.0 -
8 0 1 4.1 -
9 0 1 3.3 -

10 1 1 7.5 0.75
11 1 1 5.2 -
12 1 1 6.1 -
13 1 1 3.0 -
14 1 1 4.1 -
15 1 1 5.9 -
16 0 1 8.0 -
17 0 1 5.7 -
18 0 1 3.5 -
19 0 1 9.6 -
20 1 1 9.7 0.25
21 1 1 11.1 -
22 0 1 5.8 -
23 0 1 3.6 -
24 0 1 7.2 -
25 1 1 2.4 -
26 0 1 3.9 -
27 1 1 7.3 -
28 0 1 4.2 -
29 1 1 6.0 -
30 1 1 7.1 0.25
31 1 1 7.2 -
32 1 1 8.9 -
33 1 1 3.6 -
34 1 1 2.1 -
35 0 1 2.0 -
36 0 1 4.7 -
37 0 1 8.9 -
38 0 1 4.0 -
39 1 1 3.3 -
40 1 1 7.0 0.25
41 0 1 5.6 -
42 1 1 9.5 -
43 0 1 7.2 -
44 1 1 2.5 -
45 1 1 4.2 -
46 0 1 7.2 -
47 1 0 3.9 -
48 0 1 8.8 -
49 0 1 12.5 -
50 0 1 7.9 0
51 0 1 6.8 -
52 0 1 9.1 -
53 0 1 11.5 -
54 0 1 6.9 -
55 0 1 9.4 -
56 0 1 6.5 -
57 1 1 4.1 -
58 0 1 5.4 -
59 1 1 6.2 -
60 1 1 5.6 0.50
61 1 1 6.1 -
62 1 1 4.5 -
63 1 1 5.2 -
64 0 1 6.4 -
65 2 1 5.1 -
66 2 1 3.5 -
67 1 1 8.7 -
68 0 1 7.2 -
69 1 1 4.1 -
70 0 1 8.8 -
71 0 1 6.4 -
72 0 1 4.3 -
73 2 1 5.4 0.50
74 0 1 4.0 -
75 0 1 6.6 -
76 2 1 8.0 -
77 1 1 10.1 -
78 0 1 3.3 -
79 0 1 6.9 -
80 0 1 6.8 0
81 0 1 9.5 -
82 0 1 8.2 -
83 0 1 8.4 -
84 1 1 9.3 -
85 0 1 5.6 -
86 0 1 11.5 -
87 0 1 6.5 -
88 1 1 6.2 -
89 0 1 7.5 -
90 0 0 8.3 0.50
91 0 1 7.0 -
92 0 0 9.5 -
93 0 1 10.5 -
94 0 1 5.1 -
95 0 1 8.2 -
96 0 1 5.8 -
97 0 1 4.9 -
98 2 1 12.0 -
99 2 1 7.3 -
100 1 1 12.1 0.50

Minimum 0 0 2.0 0
Maximum 2.0 1.0 13.4 0.75

Mean 0.46 0.97 6.7 0.35
Standard Dev. 0.61 0.17 2.6 0.24

Geometric mean - - 6.1 -
Median 0 1.0 6.5 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOBCP-5

1.4
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Table G.108: Pebble Count and Calcite Index, RG_FRUPO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.1 -
2 0 1 5.9 -
3 0 1 3.4 -
4 0 1 3.6 -
5 0 0 3.7 -
6 0 1 6.0 -
7 0 1 6.5 -
8 0 1 3.9 -
9 0 1 4.0 -
10 0 1 4.4 0
11 0 0 3.7 -
12 0 1 4.6 -
13 0 1 3.9 -
14 0 1 5.8 -
15 0 1 6.2 -
16 0 1 3.7 -
17 0 1 6.1 -
18 0 1 5.0 -
19 0 1 6.5 -
20 0 1 5.3 0.50
21 0 1 5.5 -
22 0 1 3.4 -
23 0 1 6.9 -
24 0 1 7.5 -
25 0 1 5.0 -
26 0 1 4.6 -
27 0 1 5.7 -
28 0 1 4.4 -
29 0 1 8.0 -
30 0 1 9.4 0
31 0 1 7.5 -
32 0 1 6.2 -
33 0 1 3.6 -
34 0 1 4.1 -
35 0 1 5.1 -
36 0 1 11.6 -
37 0 0 3.2 -
38 0 1 4.5 -
39 0 1 6.3 -
40 0 1 6.8 0
41 0 1 6.3 -
42 0 1 6.7 -
43 0 1 4.5 -
44 0 1 3.9 -
45 0 1 6.8 -
46 0 1 4.4 -
47 0 1 6.4 -
48 0 1 3.2 -
49 0 1 4.7 -
50 0 1 6.9 0
51 0 1 5.7 -
52 0 1 6.5 -
53 0 1 8.0 -
54 0 1 5.2 -
55 0 0 4.3 -
56 0 1 5.8 -
57 0 1 4.6 -
58 0 1 4.4 -
59 0 1 10.1 -
60 0 1 4.5 0
61 0 1 5.7 -
62 0 1 6.0 -
63 0 1 5.1 -
64 0 1 3.5 -
65 0 1 3.8 -
66 0 1 3.1 -
67 0 1 7.9 -
68 0 1 8.4 -
69 0 1 6.2 -
70 0 1 8.8 0.25
71 0 1 4.7 -
72 0 1 5.5 -
73 0 1 5.2 -
74 0 1 4.6 -
75 0 1 6.8 -
76 0 1 5.6 -
77 0 1 4.3 -
78 0 1 5.3 -
79 0 1 6.1 -
80 0 1 3.2 0.50
81 0 1 5.0 -
82 0 1 6.1 -
83 0 1 4.9 -
84 0 1 3.7 -
85 0 1 6.2 -
86 0 1 5.1 -
87 0 1 5.7 -
88 0 1 3.5 -
89 0 1 3.6 -
90 0 1 6.4 0.25
91 0 0 6.1 -
92 0 1 5.8 -
93 0 1 8.5 -
94 0 1 6.1 -
95 0 1 3.2 -
96 0 1 6.7 -
97 0 1 4.4 -
98 0 1 4.6 -
99 0 1 6.3 -

100 0 1 5.5 0.50
Minimum 0 0 3.1 0
Maximum 0 1.0 11.6 0.50

Mean 0 0.95 5.5 0.20
Standard Dev. 0 0.22 1.6 0.23

Geometric mean - - 5.3 -
Median 0 1.0 5.3 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FRUPO-1

0.95
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Table G.108: Pebble Count and Calcite Index, RG_FRUPO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.5 -
2 0 1 11.0 -
3 0 1 6.9 -
4 0 1 7.3 -
5 0 1 4.2 -
6 0 0 3.7 -
7 0 0 5.0 -
8 0 1 6.1 -
9 0 1 3.9 -
10 0 1 14.6 0
11 0 1 7.2 -
12 1 1 10.9 -
13 0 1 11.0 -
14 0 1 15.2 -
15 0 1 12.1 -
16 0 1 6.5 -
17 0 1 5.5 -
18 1 1 10.8 -
19 0 1 6.0 -
20 0 1 6.0 0
21 0 1 8.1 -
22 0 1 7.3 -
23 0 1 10.6 -
24 0 1 12.2 -
25 1 1 13.3 -
26 0 1 12.0 -
27 0 1 11.6 -
28 0 1 15.3 -
29 0 1 5.5 -
30 0 1 8.0 0
31 0 1 7.5 -
32 0 1 8.1 -
33 0 1 10.2 -
34 0 1 11.1 -
35 0 1 8.4 -
36 0 1 10.7 -
37 0 1 7.2 -
38 0 1 11.2 -
39 0 1 5.0 -
40 0 1 9.1 0.25
41 0 1 6.1 -
42 0 1 7.6 -
43 0 1 12.3 -
44 0 1 11.0 -
45 0 1 7.4 -
46 0 1 6.9 -
47 0 1 9.6 -
48 0 1 8.9 -
49 0 1 8.7 -
50 0 1 11.2 0
51 0 1 11.2 -
52 0 1 7.5 -
53 0 1 6.4 -
54 0 1 8.9 -
55 0 1 7.9 -
56 0 1 7.6 -
57 0 1 6.1 -
58 0 1 8.4 -
59 0 1 10.1 -
60 0 1 11.6 0.25
61 0 1 9.3 -
62 0 1 17.1 -
63 0 1 19.2 -
64 0 1 10.3 -
65 0 1 8.7 -
66 0 1 20.1 -
67 0 1 6.4 -
68 0 1 3.3 -
69 0 1 8.5 -
70 0 1 5.4 0.25
71 0 1 16.6 -
72 0 1 4.0 -
73 0 1 9.9 -
74 0 1 14.2 -
75 0 1 12.3 -
76 0 1 5.1 -
77 1 1 7.3 -
78 0 1 12.6 -
79 0 1 5.6 -
80 0 1 11.0 0
81 0 1 4.6 -
82 0 1 6.6 -
83 0 1 13.6 -
84 0 1 4.6 -
85 0 1 7.2 -
86 0 1 8.4 -
87 0 1 15.1 -
88 0 1 9.3 -
89 0 1 8.6 -
90 0 1 6.6 0
91 0 1 11.9 -
92 0 1 17.6 -
93 0 1 7.3 -
94 0 1 11.8 -
95 0 1 17.7 -
96 1 1 7.5 -
97 1 1 11.6 -
98 0 1 3.4 -
99 0 1 12.0 -

100 0 1 11.3 0.50
Minimum 0 0 3.3 0
Maximum 1 1.0 20.1 0.50

Mean 0 1.0 9.3 0.13
Standard Dev. 0 0 3.6 0.18

Geometric mean - - 8.6 -
Median 0 1.0 8.7 0.00

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FRUPO-2

1.0
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Table G.108: Pebble Count and Calcite Index, RG_FRUPO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.0 -
2 0 1 5.6 -
3 0 1 3.1 -
4 0 1 6.1 -
5 0 1 9.7 -
6 0 1 7.7 -
7 0 1 7.0 -
8 0 1 7.4 -
9 0 1 5.6 -
10 0 1 6.1 0
11 0 1 7.5 -
12 0 1 7.5 -
13 0 1 6.9 -
14 0 1 6.4 -
15 0 1 8.2 -
16 0 1 4.7 -
17 0 1 6.9 -
18 0 1 5.9 -
19 0 1 6.6 -
20 0 1 6.0 0
21 0 1 4.6 -
22 0 1 6.7 -
23 0 1 3.4 -
24 0 1 8.4 -
25 0 1 8.0 -
26 0 1 3.9 -
27 0 1 5.3 -
28 0 1 9.2 -
29 0 1 5.8 -
30 0 1 4.4 0.75
31 0 1 6.6 -
32 0 1 6.0 -
33 0 1 2.3 -
34 0 1 12.1 -
35 0 1 7.3 -
36 0 1 8.4 -
37 0 1 3.0 -
38 0 1 6.3 -
39 0 1 5.3 -
40 0 1 5.6 0
41 0 1 6.7 -
42 0 1 5.1 -
43 0 1 8.2 -
44 0 1 6.3 -
45 0 1 5.6 -
46 0 1 8.6 -
47 0 1 6.7 -
48 0 1 5.1 -
49 0 1 5.2 -
50 0 1 5.9 0
51 0 1 6.9 -
52 0 1 7.0 -
53 0 1 7.5 -
54 0 1 2.6 -
55 0 1 10.1 -
56 0 1 6.4 -
57 0 1 8.2 -
58 0 1 4.6 -
59 0 1 9.1 -
60 0 1 10.3 0
61 0 1 5.3 -
62 0 1 4.8 -
63 0 1 6.4 -
64 0 1 4.7 -
65 0 1 6.5 -
66 0 1 7.1 -
67 0 1 7.1 -
68 0 1 5.5 -
69 0 1 3.0 -
70 0 1 6.3 0.25
71 0 1 7.6 -
72 0 1 5.4 -
73 0 1 3.1 -
74 0 1 8.4 -
75 0 1 2.6 -
76 0 1 4.2 -
77 0 1 9.0 -
78 0 1 3.6 -
79 0 1 5.5 -
80 0 1 6.0 0
81 0 1 7.0 -
82 0 1 7.5 -
83 0 1 4.6 -
84 0 1 7.9 -
85 0 1 6.9 -
86 0 1 8.1 -
87 0 1 3.6 -
88 0 1 3.1 -
89 0 1 6.5 -
90 0 1 5.6 0.25
91 0 1 4.4 -
92 0 1 9.7 -
93 0 1 4.6 -
94 0 1 5.9 -
95 0 1 3.3 -
96 0 1 4.4 -
97 0 1 8.3 -
98 0 1 4.4 -
99 0 1 4.6 -

100 0 1 5.6 0
Minimum 0 1 2.3 0
Maximum 0 1.0 12.1 0.75

Mean 0 1.0 6.2 0.13
Standard Dev. 0 0 1.9 0.24

Geometric mean - - 5.9 -
Median 0 1.0 6.2 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FRUPO-3

1.0
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Table G.109: Pebble Count and Calcite Index, RG_FODPO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.0 -
2 0 0 Gravel -
3 0 1 3.0 -
4 0 1 2.5 -
5 0 1 2.0 -
6 0 1 2.0 -
7 0 1 3.5 -
8 0 0 1.5 -
9 0 1 2.5 -

10 0 1 2.0 0
11 0 1 2.0 -
12 0 1 3.0 -
13 0 1 2.5 -
14 0 1 2.0 -
15 0 1 2.5 -
16 0 1 3.5 -
17 0 1 2.5 -
18 0 1 2.0 -
19 0 1 3.0 -
20 0 1 2.0 0
21 0 1 3.0 -
22 0 1 4.0 -
23 0 1 2.5 -
24 0 1 2.5 -
25 0 1 3.5 -
26 0 1 2.5 -
27 0 1 2.0 -
28 0 1 3.5 -
29 0 1 2.5 -
30 0 1 4.5 0.50
31 0 1 3.5 -
32 0 1 3.5 -
33 0 1 2.5 -
34 0 1 3.5 -
35 0 1 4.5 -
36 0 1 Gravel -
37 0 1 2.5 -
38 0 1 2.0 -
39 0 1 3.0 -
40 0 1 1.5 0.50
41 0 1 2.5 -
42 0 1 3.0 -
43 0 1 2.0 -
44 0 1 4.5 -
45 0 1 2.0 -
46 0 1 2.0 -
47 0 1 3.5 -
48 0 1 2.0 -
49 0 1 2.0 -
50 0 1 2.0 0
51 0 1 2.0 -
52 0 1 2.5 -
53 0 1 3.0 -
54 0 1 2.0 -
55 0 1 3.5 -
56 0 1 2.5 -
57 0 1 4.5 -
58 0 1 1.0 -
59 0 1 2.5 -
60 0 1 1.0 0
61 0 1 3.5 -
62 0 1 4.5 -
63 0 0 2.0 -
64 0 1 1.0 -
65 0 1 2.0 -
66 0 1 4.5 -
67 0 1 1.0 -
68 0 1 3.5 -
69 0 1 2.5 -
70 0 1 1.0 0.50
71 0 1 1.5 -
72 0 1 2.0 -
73 0 1 2.0 -
74 0 1 2.5 -
75 0 1 4.5 -
76 0 1 3.0 -
77 0 1 2.5 -
78 0 1 4.0 -
79 0 1 2.0 -
80 0 1 2.0 0
81 0 1 3.5 -
82 0 1 1.0 -
83 0 1 2.0 -
84 0 1 2.5 -
85 0 0 1.0 -
86 0 0 2.5 -
87 0 1 3.0 -
88 0 1 2.5 -
89 0 1 4.5 -
90 0 1 2.0 0
91 0 1 2.5 -
92 0 1 2.0 -
93 0 1 3.5 -
94 0 0 2.5 -
95 0 0 2.5 -
96 0 1 3.5 -
97 0 1 2.0 -
98 0 1 3.5 -
99 0 1 2.5 -
100 0 1 4.0 0.50

Minimum 0 0 1.0 0
Maximum 0 1.0 4.5 0.50

Mean 0 0.93 2.6 0.20
Standard Dev. 0 0.26 0.9 0.26

Geometric mean - - 2.5 -
Median 0 1.0 2.5 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODPO-1
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Table G.109: Pebble Count and Calcite Index, RG_FODPO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.0 -
2 0 1 4.0 -
3 0 1 3.0 -
4 0 1 2.5 -
5 0 1 3.5 -
6 0 1 4.0 -
7 0 1 4.0 -
8 0 1 3.5 -
9 0 1 3.5 -

10 0 1 3.0 0.50
11 0 1 4.5 -
12 0 1 1.0 -
13 0 1 5.0 -
14 0 1 3.0 -
15 0 1 3.5 -
16 0 1 4.0 -
17 0 1 3.5 -
18 0 1 5.0 -
19 0 1 3.5 -
20 0 1 2.0 0.50
21 0 1 4.0 -
22 0 1 3.5 -
23 0 1 4.0 -
24 0 1 2.0 -
25 0 0 Gravel -
26 0 1 3.0 -
27 0 1 4.5 -
28 0 1 3.0 -
29 0 1 3.0 -
30 0 1 5.0 0.75
31 0 1 4.0 -
32 0 1 3.5 -
33 0 1 3.0 -
34 0 1 2.0 -
35 0 1 5.0 -
36 0 1 4.0 -
37 0 1 6.0 -
38 0 1 3.0 -
39 0 1 4.5 -
40 0 0 Gravel -
41 0 1 2.5 -
42 0 1 5.5 -
43 0 1 3.0 -
44 0 1 4.5 -
45 0 0 Gravel -
46 0 0 Gravel -
47 0 0 Gravel -
48 0 1 4.0 -
49 0 1 5.0 -
50 0 1 3.5 0
51 0 1 3.0 -
52 0 1 4.0 -
53 0 1 2.0 -
54 0 1 6.0 -
55 0 1 2.5 -
56 0 1 3.5 -
57 0 1 4.0 -
58 0 1 5.0 -
59 0 1 3.5 -
60 0 1 4.0 0.75
61 0 1 2.5 -
62 0 1 4.0 -
63 0 1 4.0 -
64 0 1 3.0 -
65 0 1 5.5 -
66 0 1 4.0 -
67 0 1 2.5 -
68 0 1 3.5 -
69 0 1 2.5 -
70 0 0 Gravel -
71 0 1 5.5 -
72 0 1 4.5 -
73 0 1 5.0 -
74 0 1 2.5 -
75 0 1 3.5 -
76 0 1 5.0 -
77 0 1 4.0 -
78 0 1 5.0 -
79 0 1 3.0 -
80 0 1 6.0 0
81 0 1 3.0 -
82 0 1 4.5 -
83 0 1 6.0 -
84 0 1 5.0 -
85 0 1 4.5 -
86 0 1 6.0 -
87 0 1 5.0 -
88 0 1 5.0 -
89 0 1 3.0 -
90 0 1 4.5 0.50
91 0 1 4.0 -
92 0 1 5.0 -
93 0 1 4.0 -
94 0 1 5.5 -
95 0 1 3.0 -
96 0 1 5.0 -
97 0 1 3.5 -
98 0 1 4.0 -
99 0 1 5.0 -
100 0 1 3.5 0

Minimum 0 0 1.0 0
Maximum 0 1.0 6.0 0.75

Mean 0 0.94 3.9 0.38
Standard Dev. 0 0.24 1.1 0.33

Geometric mean - - 3.7 -
Median 0 1.0 4.0 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODPO-2

0.94
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Table G.109: Pebble Count and Calcite Index, RG_FODPO, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.0 -
2 0 1 4.0 -
3 0 1 9.0 -
4 0 1 6.0 -
5 0 1 12.0 -
6 0 1 4.0 -
7 0 1 5.0 -
8 0 1 4.0 -
9 0 1 5.0 -

10 0 1 5.0 0
11 0 1 6.0 -
12 0 1 7.0 -
13 0 1 9.0 -
14 0 1 7.0 -
15 0 1 5.0 -
16 0 1 3.0 -
17 0 1 4.0 -
18 0 1 5.0 -
19 0 1 3.0 -
20 0 1 5.0 0.25
21 0 1 3.0 -
22 0 1 8.0 -
23 0 1 7.0 -
24 0 1 4.0 -
25 0 1 5.0 -
26 0 1 4.0 -
27 0 1 6.0 -
28 0 1 5.0 -
29 0 1 8.0 -
30 0 1 2.5 0
31 0 1 6.0 -
32 0 1 3.0 -
33 0 1 5.0 -
34 0 1 9.0 -
35 0 1 7.0 -
36 0 1 7.5 -
37 0 1 6.0 -
38 0 1 5.5 -
39 0 1 5.0 -
40 0 1 6.0 0
41 0 1 7.0 -
42 0 1 9.0 -
43 0 1 5.0 -
44 0 1 10.0 -
45 0 1 9.0 -
46 0 1 6.0 -
47 0 1 7.0 -
48 0 1 9.0 -
49 0 1 8.0 -
50 0 1 5.0 0.50
51 0 1 9.0 -
52 0 1 4.0 -
53 0 1 6.0 -
54 0 1 7.0 -
55 0 1 4.0 -
56 0 1 5.0 -
57 0 1 6.0 -
58 0 1 6.0 -
59 0 1 7.0 -
60 0 1 9.0 0.50
61 0 1 5.5 -
62 0 1 3.0 -
63 0 1 4.5 -
64 0 1 7.0 -
65 0 1 4.0 -
66 0 1 6.0 -
67 0 1 9.0 -
68 0 1 7.0 -
69 0 1 6.0 -
70 0 1 6.0 0.25
71 0 1 7.0 -
72 0 1 5.0 -
73 0 1 9.0 -
74 0 1 5.0 -
75 0 1 6.0 -
76 0 1 7.0 -
77 0 1 8.0 -
78 0 1 6.0 -
79 0 1 6.0 -
80 0 1 6.0 0.25
81 0 1 8.0 -
82 0 1 4.0 -
83 0 1 5.0 -
84 0 1 7.0 -
85 0 1 5.0 -
86 0 1 8.0 -
87 0 1 4.0 -
88 0 1 9.0 -
89 1 1 6.0 -
90 0 1 4.5 0.50
91 0 0 3.0 -
92 0 1 5.0 -
93 0 1 5.5 -
94 0 1 5.0 -
95 0 1 6.0 -
96 0 1 7.0 -
97 0 1 4.5 -
98 0 1 9.0 -
99 0 1 6.0 -
100 0 1 6.0 0.25

Minimum 0 0 2.5 0
Maximum 1.0 1.0 12.0 0.50

Mean 0.01 0.99 6.1 0.25
Standard Dev. 0.10 0.10 1.8 0.20

Geometric mean - - 5.8 -
Median 0 1.0 6.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FODPO-3

1.0
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Table G.110: Pebble Count and Calcite Index, RG_FO22, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.1 -
2 0 1 7.5 -
3 0 1 2.6 -
4 0 1 4.9 -
5 0 1 3.8 -
6 0 1 3.0 -
7 0 1 4.4 -
8 0 1 3.2 -
9 0 1 5.9 -
10 0 1 3.9 0
11 0 1 3.7 -
12 0 1 5.1 -
13 0 1 4.2 -
14 0 1 5.0 -
15 0 1 3.1 -
16 0 1 4.3 -
17 0 1 3.5 -
18 0 1 3.3 -
19 0 1 4.3 -
20 0 1 4.6 0
21 0 1 2.6 -
22 0 1 3.2 -
23 0 1 6.1 -
24 0 1 2.0 -
25 0 1 3.0 -
26 0 1 5.5 -
27 0 1 4.0 -
28 0 1 3.9 -
29 0 1 3.1 -
30 0 1 3.7 0.25
31 0 1 2.8 -
32 0 1 5.6 -
33 0 1 2.8 -
34 0 1 3.9 -
35 0 1 2.5 -
36 0 1 7.1 -
37 0 1 6.4 -
38 0 1 4.7 -
39 0 1 3.8 -
40 0 1 5.2 0
41 0 1 5.5 -
42 0 1 6.7 -
43 0 1 4.1 -
44 0 1 2.2 -
45 0 1 3.4 -
46 0 1 4.6 -
47 0 1 3.3 -
48 0 1 3.5 -
49 0 1 4.3 -
50 0 1 2.4 0
51 0 1 4.3 -
52 0 1 2.0 -
53 0 1 2.7 -
54 0 1 3.0 -
55 0 1 3.0 -
56 0 1 2.6 -
57 0 1 1.9 -
58 0 1 3.0 -
59 0 1 3.5 -
60 0 1 3.6 0.25
61 0 1 4.4 -
62 0 1 2.0 -
63 0 1 2.2 -
64 0 1 1.9 -
65 0 1 3.4 -
66 0 1 3.4 -
67 0 1 4.2 -
68 0 1 2.8 -
69 0 1 3.4 -
70 0 1 3.1 0
71 0 1 2.9 -
72 0 1 2.8 -
73 0 1 3.6 -
74 0 1 7.4 -
75 0 1 3.3 -
76 0 1 2.2 -
77 0 1 3.2 -
78 0 1 1.9 -
79 0 1 4.2 -
80 0 1 3.4 0
81 0 1 4.2 -
82 0 1 2.3 -
83 0 1 2.6 -
84 0 1 2.7 -
85 0 1 4.0 -
86 0 1 5.3 -
87 0 1 3.2 -
88 0 1 3.6 -
89 0 1 2.7 -
90 0 1 3.9 0.25
91 0 1 2.5 -
92 0 1 2.6 -
93 0 1 2.9 -
94 0 1 3.1 -
95 0 1 4.0 -
96 0 1 1.8 -
97 0 1 3.3 -
98 0 1 2.7 -
99 0 1 3.2 -

100 0 1 3.9 0
Minimum 0 1.0 1.8 0
Maximum 0 1.0 8.1 0.25

Mean 0 1.0 3.7 0.08
Standard Dev. 0 0 1.3 0.12

Geometric mean - - 3.5 -
Median 0 1.0 3.4 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO22-1

1.0
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Table G.110: Pebble Count and Calcite Index, RG_FO22, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.0 -
2 0 1 4.1 -
3 0 1 2.8 -
4 0 1 3.9 -
5 0 1 5.1 -
6 0 1 3.8 -
7 0 1 4.7 -
8 0 1 4.7 -
9 0 1 3.3 -
10 0 1 2.5 0
11 0 1 2.9 -
12 0 1 2.4 -
13 0 1 2.6 -
14 0 1 3.7 -
15 0 1 3.0 -
16 0 1 3.6 -
17 0 1 3.4 -
18 0 1 4.5 -
19 0 1 3.2 -
20 0 1 5.0 0
21 0 0 2.5 -
22 0 1 2.9 -
23 0 1 3.1 -
24 0 1 2.5 -
25 0 1 4.3 -
26 0 1 4.9 -
27 0 0 3.5 -
28 0 1 3.6 -
29 0 1 2.8 -
30 0 1 4.2 0
31 0 1 4.1 -
32 0 1 3.1 -
33 0 1 1.2 -
34 0 1 2.7 -
35 0 1 2.7 -
36 0 1 2.4 -
37 0 1 2.1 -
38 0 0 1.3 -
39 0 1 3.5 -
40 0 0 1.2 0
41 0 0 3.6 -
42 0 0 1.0 -
43 0 1 2.3 -
44 0 1 3.7 -
45 0 1 4.9 -
46 0 1 1.5 -
47 0 1 3.1 -
48 0 1 3.2 -
49 0 1 5.1 -
50 0 1 3.5 0.25
51 0 1 4.3 -
52 0 0 2.0 -
53 0 1 2.7 -
54 0 1 3.0 -
55 0 0 3.0 -
56 0 1 2.6 -
57 0 0 1.9 -
58 0 1 3.0 -
59 0 1 3.5 -
60 0 1 3.6 0
61 0 1 4.4 -
62 0 0 2.0 -
63 0 1 2.2 -
64 0 1 1.9 -
65 0 1 3.4 -
66 0 1 3.4 -
67 0 1 4.2 -
68 0 1 2.8 -
69 0 0 3.4 -
70 0 0 3.1 0
71 0 1 2.9 -
72 0 1 2.8 -
73 0 1 3.6 -
74 0 1 7.4 -
75 0 1 3.3 -
76 0 0 2.2 -
77 0 1 3.2 -
78 0 0 1.9 -
79 0 1 4.2 -
80 0 1 3.4 0.25
81 0 1 4.2 -
82 0 1 2.3 -
83 0 1 2.6 -
84 0 0 2.7 -
85 0 1 4.0 -
86 0 1 5.3 -
87 0 1 3.2 -
88 0 0 3.6 -
89 0 1 2.7 -
90 0 1 3.9 0
91 0 1 2.5 -
92 0 1 2.6 -
93 0 1 2.9 -
94 0 0 3.1 -
95 0 1 4.0 -
96 0 0 1.8 -
97 0 1 3.3 -
98 0 1 2.7 -
99 0 1 3.2 -

100 0 1 3.9 0.25
Minimum 0 0 1.0 0
Maximum 0 1.0 7.4 0.25

Mean 0 0.82 3.2 0.08
Standard Dev. 0 0.39 1.0 0.12

Geometric mean - - 3.1 -
Median 0 1.0 3.2 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO22-2

0.82
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Table G.110: Pebble Count and Calcite Index, RG_FO22, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.9 -
2 0 1 3.4 -
3 0 1 3.0 -
4 0 1 4.5 -
5 0 1 3.1 -
6 0 1 2.9 -
7 0 1 1.9 -
8 0 1 4.4 -
9 0 1 3.5 -
10 0 1 3.4 0.50
11 0 1 2.1 -
12 0 1 2.7 -
13 0 1 1.6 -
14 0 1 2.3 -
15 0 1 4.1 -
16 0 1 3.8 -
17 0 1 5.7 -
18 0 1 2.5 -
19 0 1 2.1 -
20 0 0 3.0 0
21 0 1 3.6 -
22 0 1 2.4 -
23 0 1 1.2 -
24 0 1 2.4 -
25 0 1 1.7 -
26 0 1 5.5 -
27 0 1 3.6 -
28 0 1 4.9 -
29 0 1 2.2 -
30 0 1 1.6 0
31 0 1 5.6 -
32 0 1 1.4 -
33 0 1 1.5 -
34 0 1 2.0 -
35 0 1 5.5 -
36 0 1 5.2 -
37 0 1 3.4 -
38 0 1 6.1 -
39 0 0 1.9 -
40 0 1 6.4 0
41 0 1 4.2 -
42 0 1 4.6 -
43 0 1 3.1 -
44 0 1 2.1 -
45 0 1 6.1 -
46 0 1 1.2 -
47 0 1 1.4 -
48 0 1 3.7 -
49 0 1 4.9 -
50 0 1 5.6 0.25
51 0 1 3.4 -
52 0 1 2.7 -
53 0 1 3.0 -
54 0 1 2.5 -
55 0 1 2.4 -
56 0 1 4.6 -
57 0 1 2.9 -
58 0 0 3.1 -
59 0 1 0.6 -
60 0 1 3.7 0
61 0 0 0.9 -
62 0 1 5.2 -
63 0 1 3.7 -
64 0 1 4.0 -
65 0 1 2.6 -
66 0 1 4.0 -
67 0 1 3.9 -
68 0 1 3.3 -
69 0 1 2.7 -
70 0 1 3.2 0
71 0 1 4.1 -
72 0 1 4.1 -
73 0 1 3.9 -
74 0 1 2.5 -
75 0 1 3.0 -
76 0 1 2.8 -
77 0 1 4.4 -
78 0 1 4.0 -
79 0 1 3.2 -
80 0 1 3.0 0.25
81 0 1 2.6 -
82 0 1 2.3 -
83 0 1 1.6 -
84 0 1 4.3 -
85 0 1 2.0 -
86 0 1 3.7 -
87 0 1 5.4 -
88 0 1 5.0 -
89 0 1 3.4 -
90 0 1 2.7 0
91 0 1 4.8 -
92 0 1 3.4 -
93 0 1 2.1 -
94 0 1 2.2 -
95 0 1 4.0 -
96 0 1 4.4 -
97 0 1 4.9 -
98 0 1 3.2 -
99 0 1 2.5 -

100 0 1 2.1 0
Minimum 0 0 0.6 0
Maximum 0 1.0 6.4 0.50

Mean 0 0.96 3.3 0.10
Standard Dev. 0 0.20 1.3 0.17

Geometric mean - - 3.1 -
Median 0 1.0 3.2 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO22-3

0.96
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Table G.110: Pebble Count and Calcite Index, RG_FO22, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.6 -
2 0 1 2.5 -
3 0 1 3.9 -
4 0 1 4.0 -
5 0 0 3.1 -
6 0 1 4.3 -
7 0 1 1.9 -
8 0 1 5.5 -
9 0 1 6.1 -
10 0 1 6.7 0.25
11 0 1 3.4 -
12 0 0 2.2 -
13 0 0 3.0 -
14 0 1 3.8 -
15 0 1 4.6 -
16 0 1 3.3 -
17 0 1 4.5 -
18 0 1 4.6 -
19 0 0 2.2 -
20 0 1 6.2 0
21 0 1 4.1 -
22 0 1 4.4 -
23 0 1 4.3 -
24 0 1 4.3 -
25 0 1 6.9 -
26 0 0 1.2 -
27 0 1 3.1 -
28 0 1 3.0 -
29 0 1 3.7 -
30 0 1 5.1 -
31 0 1 2.9 0
32 0 1 2.9 -
33 0 1 4.0 -
34 0 1 3.8 -
35 0 1 4.2 -
36 0 0 3.4 -
37 0 1 2.4 -
38 0 1 2.7 -
39 0 1 3.0 -
40 0 1 5.0 0
41 0 1 6.9 -
42 0 1 3.6 -
43 0 1 4.3 -
44 0 1 3.9 -
45 0 1 1.9 -
46 0 1 1.6 -
47 0 1 5.9 -
48 0 1 2.4 -
49 0 1 2.1 -
50 0 1 2.1 0
51 0 0 2.5 -
52 0 1 2.9 -
53 0 1 2.6 -
54 0 1 4.6 -
55 0 1 2.2 -
56 0 1 5.1 -
57 0 1 4.2 -
58 0 1 2.6 -
59 0 1 2.7 -
60 0 1 2.8 0.25
61 0 1 3.4 -
62 0 1 5.1 -
63 0 1 6.3 -
64 0 1 4.5 -
65 0 1 5.6 -
66 0 1 3.7 -
67 0 1 4.4 -
68 0 1 2.9 -
69 0 1 5.9 -
70 0 1 3.3 0
71 0 1 1.9 -
72 0 1 6.6 -
73 0 1 3.2 -
74 0 1 3.1 -
75 0 1 3.4 -
76 0 1 4.9 -
77 0 1 1.0 -
78 0 0 4.7 -
79 0 1 5.5 -
80 0 1 2.8 0
81 0 0 3.7 -
82 0 1 4.1 -
83 0 1 3.0 -
84 0 1 3.1 -
85 0 1 4.7 -
86 0 1 2.3 -
87 0 1 2.1 -
88 0 1 3.6 -
89 0 1 4.1 -
90 0 1 4.2 0
91 0 0 1.7 -
92 0 1 2.9 -
93 0 1 2.5 -
94 0 1 2.8 -
95 0 1 3.3 -
96 0 1 2.9 -
97 0 1 2.8 -
98 0 1 3.0 -
99 0 1 4.6 -

100 0 1 5.0 0
Minimum 0 0 1.0 0
Maximum 0 1.0 6.9 0.25

Mean 0 0.90 3.7 0.05
Standard Dev. 0 0.30 1.3 0.11

Geometric mean - - 3.5 -
Median 0 1.0 3.5 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO22-4

0.90
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Table G.110: Pebble Count and Calcite Index, RG_FO22, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 2.7 -
2 0 1 3.2 -
3 0 1 4.6 -
4 0 1 2.6 -
5 0 1 3.4 -
6 0 1 5.0 -
7 0 1 2.9 -
8 0 1 3.8 -
9 0 1 2.8 -
10 0 1 3.5 0
11 0 1 4.6 -
12 0 1 4.6 -
13 0 1 3.1 -
14 0 1 6.2 -
15 0 1 4.1 -
16 0 1 4.8 -
17 0 1 3.8 -
18 0 1 3.5 -
19 0 1 3.1 -
20 0 1 2.4 0
21 0 1 2.1 -
22 0 1 2.7 -
23 0 1 2.6 -
24 0 1 2.3 -
25 0 1 2.5 -
26 0 1 4.1 -
27 0 1 2.8 -
28 0 1 4.7 -
29 0 1 2.1 -
30 0 1 3.6 0
31 0 1 3.2 -
32 0 1 2.5 -
33 0 1 3.8 -
34 0 1 5.0 -
35 0 1 3.1 -
36 0 0 2.2 -
37 0 1 3.1 -
38 0 1 2.9 -
39 0 1 4.6 -
40 0 1 4.7 0
41 0 1 3.2 -
42 0 1 2.3 -
43 0 1 2.4 -
44 0 1 4.4 -
45 0 1 5.5 -
46 0 1 3.7 -
47 0 0 1.1 -
48 0 1 4.1 -
49 0 1 1.8 -
50 0 1 3.0 0
51 0 1 2.7 -
52 0 1 2.2 -
53 0 1 3.1 -
54 0 1 6.5 -
55 0 1 3.8 -
56 0 1 2.8 -
57 0 0 3.6 -
58 0 1 4.3 -
59 0 1 3.2 -
60 0 1 3.4 0
61 0 1 1.9 -
62 0 1 2.3 -
63 0 1 5.5 -
64 0 1 3.3 -
65 0 1 2.9 -
66 0 1 4.2 -
67 0 1 3.1 -
68 0 1 3.6 -
69 0 1 6.2 -
70 0 1 3.3 0.25
71 0 1 5.6 -
72 0 1 4.1 -
73 0 1 4.1 -
74 0 1 2.4 -
75 0 1 3.5 -
76 0 1 2.5 -
77 0 1 3.0 -
78 0 1 3.9 -
79 0 1 3.6 -
80 0 1 4.3 0.25
81 0 1 4.3 -
82 0 1 5.1 -
83 0 1 4.5 -
84 0 0 2.1 -
85 0 1 4.2 -
86 0 1 3.8 -
87 0 1 3.5 -
88 0 1 3.1 -
89 0 1 5.6 -
90 0 1 2.4 0
91 0 1 3.2 -
92 0 1 3.2 -
93 0 1 4.5 -
94 0 1 2.5 -
95 0 1 4.9 -
96 0 1 4.1 -
97 0 1 3.9 -
98 0 1 3.2 -
99 0 0 1.2 -

100 0 1 3.3 0
Minimum 0 0 1.1 0
Maximum 0 1.0 6.5 0.25

Mean 0 0.95 3.5 0.05
Standard Dev. 0 0.22 1.1 0.11

Geometric mean - - 3.4 -
Median 0 1.0 3.4 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO22-5

1.0
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Table G.111: Pebble Count and Calcite Index, RG_FOUEW, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.9 -
2 0 1 13.2 -
3 0 1 6.2 -
4 0 1 9.6 -
5 1 1 10.1 -
6 0 1 7.6 -
7 0 1 8.9 -
8 0 1 8.2 -
9 1 1 6.1 -

10 0 1 6.5 0.25
11 1 1 6.2 -
12 0 1 7.5 -
13 0 1 9.8 -
14 0 1 6.0 -
15 0 1 7.5 -
16 1 1 5.1 -
17 1 1 7.0 -
18 0 1 7.3 -
19 0 1 5.0 -
20 0 1 5.2 0
21 0 1 4.9 -
22 0 1 7.8 -
23 0 1 8.9 -
24 0 1 9.0 -
25 0 1 8.1 -
26 0 1 8.2 -
27 0 1 7.3 -
28 1 1 8.2 -
29 0 1 9.9 -
30 0 1 7.9 0.25
31 0 1 9.4 -
32 0 1 7.1 -
33 0 1 8.0 -
34 0 1 5.5 -
35 0 1 5.4 -
36 0 1 11.7 -
37 0 1 4.5 -
38 0 1 7.1 -
39 0 1 12.7 -
40 0 1 6.4 0.25
41 0 1 10.5 -
42 0 1 7.9 -
43 0 1 5.8 -
44 0 1 9.5 -
45 0 1 10.5 -
46 0 1 11.0 -
47 0 1 9.1 -
48 0 1 7.6 -
49 0 1 7.9 -
50 0 1 6.5 0.75
51 0 1 8.5 -
52 0 1 7.3 -
53 0 1 6.2 -
54 0 1 8.6 -
55 0 1 6.3 -
56 0 1 10.1 -
57 0 1 6.4 -
58 0 1 8.5 -
59 0 1 7.2 -
60 0 1 9.5 0
61 0 1 6.9 -
62 0 1 6.3 -
63 0 1 9.4 -
64 0 1 8.5 -
65 0 1 8.6 -
66 0 1 8.7 -
67 0 1 11.9 -
68 0 1 11.5 -
69 0 1 8.4 -
70 0 1 12.1 0.25
71 0 1 9.1 -
72 0 1 7.2 -
73 0 1 9.5 -
74 0 1 7.8 -
75 0 1 4.8 -
76 0 1 8.6 -
77 0 1 9.3 -
78 0 1 9.2 -
79 0 1 6.9 -
80 0 1 5.8 0
81 0 1 11.0 -
82 0 1 6.0 -
83 0 1 7.5 -
84 0 1 10.5 -
85 0 1 10.8 -
86 0 1 10.4 -
87 0 1 5.5 -
88 0 1 10.4 -
89 0 1 7.3 -
90 0 1 9.5 0.25
91 0 1 11.6 -
92 0 1 7.2 -
93 0 1 7.3 -
94 0 1 6.9 -
95 0 1 9.4 -
96 0 1 7.6 -
97 0 1 13.9 -
98 0 1 14.4 -
99 0 1 6.1 -
100 0 1 12.6 0.50

Minimum 0 1.0 4.5 0
Maximum 1.0 1.0 14.4 0.75

Mean 0.06 1.0 8.3 0.25
Standard Dev. 0.24 0 2.2 0.24

Geometric mean - - 8.1 -
Median 0 1.0 8.1 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUEW-1

1.1
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Table G.111: Pebble Count and Calcite Index, RG_FOUEW, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.5 -
2 0 1 9.6 -
3 0 1 11.2 -
4 0 1 7.8 -
5 0 1 11.3 -
6 0 1 8.5 -
7 0 1 12.7 -
8 0 1 10.5 -
9 0 1 8.1 -

10 0 1 9.3 0.25
11 0 1 10.8 -
12 0 1 9.1 -
13 0 1 12.9 -
14 0 1 4.1 -
15 0 1 10.0 -
16 0 1 5.4 -
17 0 1 8.1 -
18 0 1 10.3 -
19 0 1 7.5 -
20 0 1 6.1 0
21 0 1 7.2 -
22 0 1 11.3 -
23 0 1 7.0 -
24 0 1 14.8 -
25 0 1 4.5 -
26 0 1 5.8 -
27 0 1 11.1 -
28 0 1 3.7 -
29 0 1 8.1 -
30 0 1 6.5 0.25
31 0 1 7.4 -
32 0 1 6.9 -
33 0 1 6.1 -
34 0 1 15.5 -
35 0 1 8.8 -
36 0 1 6.2 -
37 0 1 4.2 -
38 0 1 9.9 -
39 0 1 5.6 -
40 0 1 8.5 0.25
41 0 1 12.0 -
42 0 1 10.5 -
43 0 1 9.8 -
44 0 1 11.0 -
45 0 1 13.4 -
46 0 1 9.5 -
47 0 1 11.5 -
48 0 1 7.5 -
49 0 1 11.6 -
50 0 1 9.4 0.25
51 0 1 9.3 -
52 0 1 10.1 -
53 0 1 10.9 -
54 0 1 9.5 -
55 0 1 8.3 -
56 0 1 4.4 -
57 0 1 4.9 -
58 0 1 5.7 -
59 0 1 8.2 -
60 0 1 8.0 0.25
61 0 1 6.9 -
62 0 1 7.5 -
63 0 1 8.4 -
64 0 1 7.1 -
65 0 1 8.2 -
66 0 1 7.5 -
67 0 1 6.8 -
68 0 1 12.1 -
69 0 1 5.2 -
70 0 1 9.9 0.50
71 0 1 8.8 -
72 0 1 8.7 -
73 0 1 6.4 -
74 0 1 12.6 -
75 0 1 7.9 -
76 0 1 12.1 -
77 0 1 7.1 -
78 0 1 8.8 -
79 0 1 11.2 -
80 0 1 8.3 0.50
81 0 1 7.4 -
82 0 1 9.5 -
83 0 1 6.1 -
84 0 1 8.8 -
85 0 1 5.9 -
86 0 1 5.1 -
87 0 1 4.8 -
88 0 1 12.3 -
89 0 1 10.5 -
90 0 1 4.5 0.25
91 0 1 7.2 -
92 0 1 6.2 -
93 0 1 9.4 -
94 0 1 5.2 -
95 0 1 10.1 -
96 0 1 5.5 -
97 0 1 5.4 -
98 0 1 11.1 -
99 0 1 8.4 -
100 0 1 6.2 0.25

Minimum 0 1.0 3.7 0
Maximum 0 1.0 15.5 0.50

Mean 0 1.0 8.5 0.28
Standard Dev. 0 0 2.5 0.14

Geometric mean - - 8.1 -
Median 0 1.0 8.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUEW-2

1.0
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Table G.111: Pebble Count and Calcite Index, RG_FOUEW, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.5 -
2 0 1 10.7 -
3 0 1 11.1 -
4 0 1 5.5 -
5 0 1 6.0 -
6 0 1 5.1 -
7 0 1 9.3 -
8 0 1 7.0 -
9 0 1 10.1 -

10 0 1 7.1 0.58
11 0 1 8.0 -
12 0 1 4.9 -
13 0 1 3.2 -
14 0 1 9.7 -
15 0 1 8.1 -
16 0 1 8.8 -
17 0 1 12.8 -
18 0 1 11.5 -
19 0 1 12.5 -
20 0 1 9.7 0
21 0 1 4.6 -
22 0 1 7.2 -
23 0 1 8.9 -
24 0 1 14.3 -
25 0 1 9.9 -
26 0 1 12.5 -
27 0 1 8.8 -
28 0 1 9.6 -
29 0 1 11.5 -
30 0 1 9.4 0.25
31 0 1 18.5 -
32 0 1 14.4 -
33 0 1 18.2 -
34 0 1 15.6 -
35 0 1 10.0 -
36 0 1 10.5 -
37 0 1 8.0 -
38 0 1 16.3 -
39 0 1 10.3 -
40 0 1 9.1 0
41 0 1 12.1 -
42 0 1 10.2 -
43 0 1 6.4 -
44 0 1 9.6 -
45 0 1 10.9 -
46 0 1 11.9 -
47 0 1 5.0 -
48 0 1 10.8 -
49 0 1 8.1 -
50 0 1 5.6 0
51 0 1 12.0 -
52 0 1 6.1 -
53 0 1 12.1 -
54 0 1 6.5 -
55 0 1 9.5 -
56 0 1 7.7 -
57 0 1 8.5 -
58 0 1 8.9 -
59 0 1 8.2 -
60 0 1 11.5 0.50
61 0 1 7.5 -
62 0 1 11.2 -
63 0 1 18.5 -
64 0 1 22.7 -
65 0 1 11.0 -
66 0 1 9.4 -
67 0 1 10.7 -
68 0 1 3.6 -
69 0 1 8.9 -
70 0 1 4.1 0.50
71 0 1 9.3 -
72 0 1 5.9 -
73 0 1 11.8 -
74 0 1 7.9 -
75 0 1 4.1 -
76 0 1 21.2 -
77 0 1 5.0 -
78 0 1 7.4 -
79 0 1 9.1 -
80 0 1 6.3 0.25
81 0 1 8.4 -
82 0 1 5.5 -
83 0 1 7.5 -
84 0 1 18.9 -
85 0 1 6.5 -
86 0 1 7.0 -
87 0 1 10.1 -
88 0 1 3.9 -
89 0 1 5.1 -
90 0 1 6.6 -
91 0 1 4.6 0.25
92 0 1 6.0 -
93 0 1 9.5 -
94 0 1 7.6 -
95 0 1 4.2 -
96 0 1 7.7 -
97 0 1 19.4 -
98 0 1 8.3 -
99 0 1 5.7 -
100 0 1 5.1 0.25

Minimum 0 1.0 3.2 0
Maximum 0 1.0 22.7 0.58

Mean 0 1.0 9.3 0.26
Standard Dev. 0 0 3.9 0.22

Geometric mean - - 8.6 -
Median 0 1.0 8.9 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FOUEW-3

1.0
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Table G.112: Pebble Count and Calcite Index, RG_LCUT, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.6 -
2 0 1 18.2 -
3 0 1 7.1 -
4 0 1 7.5 -
5 0 1 7.9 -
6 0 1 20.7 -
7 0 1 2.4 -
8 0 1 18.0 -
9 0 1 3.9 -
10 0 1 6.3 0
11 0 1 18.9 -
12 0 1 12.5 -
13 0 1 3.3 -
14 0 1 2.4 -
15 0 1 4.2 -
16 0 1 5.2 -
17 0 1 9.8 -
18 0 1 17.4 -
19 0 1 11.9 -
20 0 1 14.1 0
21 0 1 6.7 -
22 0 1 5.1 -
23 0 1 12.2 -
24 0 1 22.0 -
25 0 1 8.2 -
26 0 1 9.9 -
27 0 1 10.5 -
28 0 1 6.2 -
29 0 1 9.1 -
30 0 1 16.8 0.25
31 0 0 1.9 -
32 0 1 10.8 -
33 0 1 5.2 -
34 0 1 8.8 -
35 0 1 10.1 -
36 0 1 8.3 -
37 0 1 7.4 -
38 0 1 8.4 -
39 1 1 3.4 -
40 0 1 10.0 0
41 0 1 7.1 -
42 0 1 11.5 -
43 0 1 5.9 -
44 0 1 8.2 -
45 0 1 6.9 -
46 0 1 6.2 -
47 0 1 14.5 -
48 0 1 6.2 -
49 0 1 13.9 -
50 0 1 12.1 0
51 0 1 7.4 -
52 0 1 6.8 -
53 0 1 9.9 -
54 0 1 4.9 -
55 0 1 12.8 -
56 0 1 4.9 -
57 0 0 2.2 -
58 0 1 6.4 -
59 0 1 6.4 -
60 0 1 12.9 0.25
61 0 1 6.8 -
62 1 1 34.8 -
63 0 1 9.7 -
64 0 1 14.5 -
65 0 1 17.7 -
66 0 1 15.2 -
67 1 1 11.7 -
68 0 1 9.2 -
69 0 1 10.1 -
70 0 1 6.5 0
71 0 1 6.7 -
72 0 1 9.1 -
73 0 1 4.3 -
74 0 1 9.5 -
75 1 1 10.8 -
76 0 1 6.6 -
77 0 1 6.1 -
78 0 1 12.3 -
79 0 1 10.5 -
80 0 1 16.1 0
81 0 1 11.3 -
82 0 1 15.2 -
83 1 1 17.2 -
84 0 1 10.4 -
85 0 1 4.8 -
86 0 1 8.4 -
87 0 1 7.5 -
88 0 1 12.0 -
89 0 1 15.7 -
90 0 1 20.5 0
91 0 1 8.5 -
92 0 1 13.6 -
93 0 1 5.0 -
94 0 1 8.3 -
95 2 1 7.7 -
96 - - sand -
97 0 0 15.7 -
98 0 0 8.0 -
99 0 0 5.0 -

100 0 0 19.3 0.50
Minimum 0 0 1.9 0
Maximum 2.00 1.0 34.8 0.50

Mean 0.07 0.94 10.1 0.10
Standard Dev. 0.29 0.24 5.3 0.17

Geometric mean - - 8.8 -
Median 0 1.0 9.1 0

Calcite Index - -

Note: "-" no data.

RG_LCUT

1.0



Table G.113: Pebble Count and Calcite Index, RG_LILC3, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.9 -
2 0 1 6.5 -
3 0 1 15.5 -
4 0 1 8.9 -
5 0 1 9.0 -
6 0 1 6.8 -
7 0 1 3.3 -
8 0 1 19.0 -
9 0 1 14.8 -
10 0 1 14.5 0
11 0 1 6.9 -
12 0 1 6.6 -
13 0 1 12.5 -
14 0 1 7.8 -
15 0 1 18.8 -
16 0 1 8.5 -
17 0 1 4.5 -
18 0 1 18.0 -
19 0 1 15.4 -
20 0 1 13.8 0.25
21 0 1 27.5 -
22 0 1 24.5 -
23 0 1 6.7 -
24 0 1 21.3 -
25 0 1 9.5 -
26 0 1 6.8 -
27 0 1 21.0 -
28 0 1 5.7 -
29 0 1 20.5 -
30 0 1 9.9 0
31 0 1 5.5 -
32 0 1 26.5 -
33 0 1 29.3 -
34 0 1 20.5 -
35 0 1 16.0 -
36 0 1 7.0 -
37 0 1 2.5 -
38 0 1 3.0 -
39 0 1 13.5 -
40 0 1 10.0 0
41 0 1 6.3 -
42 0 1 9.5 -
43 0 1 10.0 -
44 0 1 5.4 -
45 0 1 13.6 -
46 0 1 5.9 -
47 0 1 16.5 -
48 0 1 9.5 -
49 0 1 10.2 -
50 0 1 3.4 0
51 0 1 8.7 -
52 0 1 12.3 -
53 0 1 7.3 -
54 0 1 6.7 -
55 0 1 13.8 -
56 0 1 5.6 -
57 0 1 6.9 -
58 0 1 16.5 -
59 0 1 8.6 -
60 0 1 19.4 0
61 0 1 71.0 -
62 0 1 20.0 -
63 0 1 9.0 -
64 0 1 20.0 -
65 0 1 14.5 -
66 0 1 8.0 -
67 0 1 5.8 -
68 0 1 8.8 -
69 0 1 10.4 -
70 0 1 12.8 0.50
71 0 1 9.9 -
72 0 1 9.0 -
73 0 1 12.8 -
74 0 1 7.6 -
75 0 1 16.0 -
76 0 1 7.9 -
77 0 1 12.6 -
78 0 1 7.3 -
79 0 1 6.9 -
80 0 1 13.4 0
81 0 1 9.2 -
82 0 1 11.9 -
83 0 1 8.6 -
84 0 1 7.3 -
85 0 1 28.5 -
86 0 1 12.5 -
87 0 1 10.9 -
88 0 1 17.9 -
89 0 1 8.5 -
90 0 1 14.8 0
91 0 1 29.5 -
92 0 1 22.0 -
93 0 1 15.8 -
94 0 1 16.5 -
95 0 1 11.0 -
96 0 1 37.5 -
97 0 1 2.8 -
98 0 1 14.4 -
99 0 1 6.5 -

100 0 1 6.2 0
Minimum 0 1 2.5 0
Maximum 0 1.0 71.0 0.50

Mean 0 1.0 12.8 0.08
Standard Dev. 0 0 8.9 0.17

Geometric mean - - 10.8 -
Median 0 1.0 10.1 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LILC3-1

1.0
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Table G.113: Pebble Count and Calcite Index, RG_LILC3, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.0 -
2 0 1 8.9 -
3 0 1 10.6 -
4 0 1 10.2 -
5 0 1 6.4 -
6 0 1 10.6 -
7 0 1 11.1 -
8 0 1 7.3 -
9 0 1 8.7 -
10 0 1 4.8 0.50
11 0 1 24.0 -
12 0 1 11.9 -
13 0 1 14.1 -
14 0 1 16.9 -
15 0 1 8.6 -
16 0 1 2.9 -
17 0 1 4.8 -
18 0 1 9.5 -
19 0 1 10.8 -
20 0 1 11.3 0.50
21 0 1 7.5 -
22 0 1 12.8 -
23 0 1 11.4 -
24 0 1 9.9 -
25 0 1 8.4 -
26 0 1 6.8 -
27 0 1 9.4 -
28 0 1 9.8 -
29 0 1 6.8 -
30 0 1 7.4 0
31 0 1 11.8 -
32 0 1 7.4 -
33 0 1 9.6 -
34 0 1 11.8 -
35 0 1 6.6 -
36 0 1 55.3 -
37 0 1 9.1 -
38 0 1 5.5 -
39 0 1 4.0 -
40 0 1 7.1 0
41 0 1 10.8 -
42 0 1 15.5 -
43 0 1 11.2 -
44 0 1 6.6 -
45 0 1 7.0 -
46 0 1 9.3 -
47 0 1 8.4 -
48 0 1 9.5 -
49 0 1 16.5 -
50 0 1 15.3 0
51 0 1 12.8 -
52 0 1 17.5 -
53 0 1 12.0 -
54 0 1 6.6 -
55 0 1 2.9 -
56 0 1 7.5 -
57 0 1 8.4 -
58 0 1 24.4 -
59 0 1 7.0 -
60 0 1 7.0 0.25
61 0 1 24.1 -
62 0 1 8.9 -
63 0 1 7.2 -
64 0 1 7.1 -
65 0 1 9.5 -
66 0 1 17.8 -
67 0 1 8.0 -
68 0 1 6.5 -
69 0 1 10.5 -
70 0 1 13.0 0
71 0 1 64.5 -
72 0 1 13.6 -
73 0 1 10.9 -
74 0 1 29.5 -
75 0 1 10.1 -
76 0 1 6.8 -
77 0 1 14.2 -
78 0 1 15.0 -
79 0 1 10.5 -
80 0 1 19.0 0
81 0 1 15.8 -
82 0 1 13.3 -
83 0 1 15.7 -
84 0 1 8.6 -
85 0 1 5.6 -
86 0 1 5.0 -
87 0 1 10.4 -
88 0 1 10.4 -
89 0 1 21.5 -
90 0 1 16.6 0.25
91 0 1 12.3 -
92 0 1 7.5 -
93 0 1 9.6 -
94 0 1 7.5 -
95 0 1 7.7 -
96 0 1 13.0 -
97 0 1 14.3 -
98 0 1 10.3 -
99 0 1 15.9 -

100 0 1 14.2 0
Minimum 0 1 2.9 0
Maximum 0 1.0 64.5 0.50

Mean 0 1.0 11.8 0.15
Standard Dev. 0 0 8.4 0.21

Geometric mean - - 10.3 -
Median 0 1.0 10.0 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LILC3-2

1.0
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Table G.113: Pebble Count and Calcite Index, RG_LILC3, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.0 -
2 0 1 14.0 -
3 0 1 15.0 -
4 0 1 9.5 -
5 0 1 19.4 -
6 0 1 10.2 -
7 0 1 11.8 -
8 0 1 7.4 -
9 0 1 15.9 -
10 0 1 4.3 0.50
11 0 1 15.7 -
12 0 1 22.5 -
13 0 1 4.6 -
14 0 1 17.0 -
15 0 1 15.1 -
16 0 1 12.2 -
17 0 1 23.5 -
18 0 1 11.8 -
19 0 1 13.9 -
20 0 1 8.1 0
21 0 1 8.8 -
22 0 1 10.5 -
23 0 0 7.7 -
24 0 1 10.4 -
25 0 0 41.0 -
26 0 1 6.6 -
27 0 1 9.2 -
28 0 1 7.8 -
29 0 1 6.4 -
30 0 1 9.6 0
31 0 1 4.5 -
32 0 1 15.5 -
33 0 1 8.1 -
34 0 1 6.4 -
35 0 1 30.5 -
36 0 1 13.5 -
37 0 1 17.2 -
38 0 1 14.5 -
39 0 1 11.4 -
40 0 1 12.0 0.75
41 0 1 44.0 -
42 0 1 15.0 -
43 0 1 7.9 -
44 0 1 3.9 -
45 0 1 6.2 -
46 0 1 12.5 -
47 0 1 16.9 -
48 0 1 6.1 -
49 0 1 7.1 -
50 0 1 11.8 0
51 0 1 30.0 -
52 0 1 9.8 -
53 0 1 5.9 -
54 0 1 10.5 -
55 0 1 9.8 -
56 0 1 6.4 -
57 0 1 5.1 -
58 0 1 10.4 -
59 0 1 8.1 -
60 0 1 16.4 0
61 0 1 12.7 -
62 0 1 11.4 -
63 0 1 14.6 -
64 0 1 10.4 -
65 0 1 19.0 -
66 0 1 20.3 -
67 0 1 15.7 -
68 0 1 15.9 -
69 0 1 11.5 -
70 0 1 14.0 0
71 0 1 24.8 -
72 0 1 12.4 -
73 0 1 6.6 -
74 0 1 9.5 -
75 0 1 9.4 -
76 0 1 6.6 -
77 0 1 6.2 -
78 0 1 6.2 -
79 0 1 10.9 -
80 0 1 18.1 0.50
81 0 1 11.2 -
82 0 1 10.6 -
83 0 1 10.4 -
84 0 1 6.5 -
85 0 1 7.4 -
86 0 1 6.1 -
87 0 1 6.3 -
88 0 1 25.0 -
89 0 1 4.3 -
90 0 1 12.3 0.25
91 0 1 21.5 -
92 0 1 18.4 -
93 0 1 13.5 -
94 0 1 18.8 -
95 0 1 19.5 -
96 0 1 13.8 -
97 0 1 4.8 -
98 0 1 72.0 -
99 0 1 11.8 -

100 0 1 11.4 0.25
Minimum 0 0 3.9 0
Maximum 0 1.0 72.0 0.75

Mean 0 1.0 13.2 0.23
Standard Dev. 0 0 9.2 0.28

Geometric mean - - 11.3 -
Median 0 1.0 11.4 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LILC3-3

1.0
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Table G.114: Pebble Count and Calcite Index, RG_LILSP24, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.3 -
2 0 1 7.4 -
3 0 1 10.2 -
4 0 1 9.8 -
5 0 0 4.4 -
6 0 0 4.2 -
7 0 1 8.3 -
8 0 1 6.4 -
9 0 1 5.6 -
10 0 1 13.0 0.25
11 0 0 8.8 -
12 0 1 19.8 -
13 0 1 21.2 -
14 0 1 9.1 -
15 0 1 27.4 -
16 0 1 11.4 -
17 0 1 8.0 -
18 0 1 20.8 -
19 0 0 3.8 -
20 0 1 17.2 0.25
21 0 1 11.1 -
22 0 1 15.7 -
23 0 1 8.6 -
24 0 1 16.8 -
25 0 1 13.7 -
26 0 1 10.0 -
27 0 1 19.3 -
28 0 1 13.4 -
29 0 1 17.2 -
30 0 1 17.5 0
31 0 0 22.9 -
32 0 1 10.8 -
33 0 1 8.4 -
34 0 1 10.6 -
35 0 1 12.4 -
36 0 0 5.3 -
37 0 1 10.5 -
38 0 1 4.8 -
39 0 1 18.4 -
40 0 1 7.4 0.50
41 0 0 23.0 -
42 0 1 26.5 -
43 0 1 20.0 -
44 0 1 9.1 -
45 0 0 7.8 -
46 0 1 19.8 -
47 0 1 26.4 -
48 0 0 40.5 -
49 0 1 22.2 -
50 0 1 14.8 0.50
51 0 1 11.1 -
52 0 1 18.8 -
53 0 1 7.3 -
54 0 1 12.0 -
55 0 1 15.2 -
56 0 1 8.2 -
57 0 0 6.4 -
58 1 1 10.0 -
59 0 1 8.3 -
60 0 1 6.2 0.25
61 0 1 19.2 -
62 0 1 16.7 -
63 0 1 10.8 -
64 0 1 23.4 -
65 0 1 12.4 -
66 0 1 9.5 -
67 0 1 11.8 -
68 0 1 7.8 -
69 0 1 14.5 -
70 0 1 14.0 0
71 0 1 10.1 -
72 0 1 6.0 -
73 0 1 12.7 -
74 0 1 10.2 -
75 0 1 18.0 -
76 0 1 17.5 -
77 0 1 23.2 -
78 0 1 11.1 -
79 0 1 13.5 -
80 0 1 7.4 0
81 0 1 7.3 -
82 0 1 21.8 -
83 0 1 15.8 -
84 0 1 8.6 -
85 0 0 9.7 -
86 0 1 22.4 -
87 0 1 5.2 -
88 0 0 7.9 -
89 0 1 20.1 -
90 0 1 19.5 0.25
91 0 1 14.0 -
92 0 1 18.6 -
93 0 1 10.1 -
94 0 1 13.8 -
95 0 1 15.3 -
96 0 1 7.6 -
97 0 1 14.2 -
98 0 0 5.0 -
99 0 1 15.5 -

100 0 1 10.5 0
Minimum 0 0 3.8 0
Maximum 1.0 1.0 40.5 0.50

Mean 0.01 0.87 13.2 0.20
Standard Dev. 0.10 0.34 6.4 0.20

Geometric mean - - 11.8 -
Median 0 1.0 11.6 0.25

Calcite Index - -

Note: "-" no data.

RG_LILSP24
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Table G.115: Pebble Count and Calcite Index, RG_LIDSL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.6 -
2 0 1 10.7 -
3 0 1 11.4 -
4 0 0 4.3 -
5 0 1 8.7 -
6 0 1 7.5 -
7 0 1 23.0 -
8 0 0 5.6 -
9 0 0 4.4 -
10 0 1 3.3 0
11 0 0 2.4 -
12 0 1 9.4 -
13 0 0 5.5 -
14 0 1 3.9 -
15 0 0 6.7 -
16 0 0 4.8 -
17 0 1 8.1 -
18 0 0 4.4 -
19 0 1 7.2 -
20 0 1 26.1 0.50
21 0 1 11.6 -
22 0 1 6.8 -
23 0 0 4.9 -
24 0 1 7.0 -
25 0 1 8.1 -
26 0 1 26.7 -
27 0 1 10.8 -
28 0 1 13.6 -
29 0 1 7.2 -
30 0 1 8.0 0.50
31 0 1 10.3 -
32 0 1 19.0 -
33 0 1 9.0 -
34 0 0 7.8 -
35 0 1 6.7 -
36 0 1 20.4 -
37 0 1 16.8 -
38 0 1 16.7 -
39 0 1 8.6 -
40 0 1 5.1 0.50
41 0 1 3.5 -
42 0 1 11.8 -
43 0 1 11.7 -
44 0 0 2.9 -
45 0 0 4.0 -
46 0 1 12.5 -
47 0 1 5.0 -
48 0 1 18.5 -
49 0 1 4.6 -
50 0 1 7.9 0.25
51 0 1 12.3 -
52 0 1 8.3 -
53 0 1 4.6 -
54 0 1 18.1 -
55 0 1 8.8 -
56 0 1 7.8 -
57 0 1 5.9 -
58 0 1 12.0 -
59 0 1 12.2 -
60 0 1 10.4 0.75
61 0 1 10.0 -
62 0 1 12.2 -
63 0 1 17.5 -
64 0 0 4.1 -
65 0 1 8.3 -
66 0 1 5.4 -
67 0 1 21.3 -
68 0 1 8.4 -
69 0 1 25.9 -
70 0 1 8.8 0.25
71 0 1 6.5 -
72 0 0 7.2 -
73 0 1 8.8 -
74 0 1 10.5 -
75 0 0 4.7 -
76 0 1 6.2 -
77 0 1 11.0 -
78 0 1 6.0 -
79 0 0 4.6 -
80 0 1 8.5 0.25
81 0 0 3.1 -
82 0 0 3.0 -
83 0 1 5.5 -
84 0 1 7.6 -
85 0 1 3.5 -
86 0 1 10.0 -
87 0 1 6.9 -
88 0 1 16.5 -
89 0 1 8.9 -
90 0 1 7.0 0.25
91 0 1 15.5 -
92 0 1 9.8 -
93 0 1 9.0 -
94 0 1 17.0 -
95 0 0 3.4 -
96 0 0 12.0 -
97 0 1 10.2 -
98 0 1 11.1 -
99 0 1 15.3 -

100 0 1 8.3 0
Minimum 0 0 2.4 0
Maximum 0 1.0 26.7 0.75

Mean 0 0.80 9.5 0.33
Standard Dev. 0 0.40 5.4 0.24

Geometric mean - - 8.2 -
Median 0 1.0 8.3 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LIDSL-1

0.80
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Table G.115: Pebble Count and Calcite Index, RG_LIDSL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.3 -
2 0 0 7.9 -
3 0 1 24.5 -
4 0 1 11.0 -
5 0 1 15.4 -
6 0 1 15.9 -
7 0 0 9.7 -
8 0 1 20.1 -
9 0 1 18.4 -
10 0 1 25.2 0.50
11 0 0 3.8 -
12 0 1 12.8 -
13 0 1 6.4 -
14 0 0 10.0 -
15 0 1 14.0 -
16 0 1 6.1 -
17 0 1 10.0 -
18 0 1 14.1 -
19 0 1 6.2 -
20 0 1 7.8 0
21 0 1 11.3 -
22 0 1 9.2 -
23 0 1 5.8 -
24 0 1 14.5 -
25 0 1 12.5 -
26 0 1 33.0 -
27 0 1 10.4 -
28 0 1 19.3 -
29 0 1 17.7 -
30 0 1 10.5 0.50
31 0 1 24.4 -
32 0 1 11.3 -
33 0 1 14.6 -
34 0 1 10.0 -
35 0 1 16.2 -
36 0 1 12.3 -
37 0 1 21.5 -
38 0 0 2.9 -
39 0 1 12.7 -
40 0 1 24.0 0.50
41 0 1 13.5 -
42 0 1 14.4 -
43 0 1 14.7 -
44 0 1 16.1 -
45 0 1 9.4 -
46 0 1 20.2 -
47 0 1 20.6 -
48 0 1 10.2 -
49 0 1 21.0 -
50 0 1 14.1 0
51 0 1 17.6 -
52 0 0 5.7 -
53 0 1 16.5 -
54 0 1 12.8 -
55 0 1 15.3 -
56 0 0 5.5 -
57 0 1 12.1 -
58 0 1 38.9 -
59 0 1 8.9 -
60 0 1 11.4 0.25
61 0 1 22.7 -
62 0 1 10.5 -
63 0 1 14.0 -
64 0 1 12.3 -
65 0 1 18.6 -
66 0 1 9.0 -
67 0 1 9.4 -
68 0 1 7.2 -
69 0 1 11.0 -
70 0 1 12.3 0
71 0 1 17.5 -
72 0 1 11.3 -
73 0 1 11.7 -
74 0 1 7.0 -
75 0 0 6.6 -
76 0 1 10.6 -
77 0 1 8.3 -
78 0 0 5.1 -
79 0 1 6.0 -
80 0 1 23.5 0.75
81 0 1 8.5 -
82 0 1 11.8 -
83 0 1 9.8 -
84 0 1 13.6 -
85 0 1 9.4 -
86 0 1 14.3 -
87 0 1 8.5 -
88 0 1 20.3 -
89 0 1 11.0 -
90 0 1 8.7 0.25
91 0 1 10.1 -
92 0 0 3.6 -
93 0 1 11.2 -
94 0 0 6.5 -
95 0 0 5.8 -
96 0 1 31.1 -
97 0 1 18.5 -
98 0 0 5.6 -
99 0 1 9.8 -

100 0 1 5.9 0
Minimum 0 0 2.9 0
Maximum 0 1.0 38.9 0.75

Mean 0 0.87 13.1 0.28
Standard Dev. 0 0.34 6.4 0.28

Geometric mean - - 11.7 -
Median 0 1.0 11.6 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LIDSL-2

0.87
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Table G.115: Pebble Count and Calcite Index, RG_LIDSL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 14.4 -
2 0 1 17.3 -
3 0 1 11.1 -
4 0 1 7.5 -
5 0 1 7.1 -
6 0 1 6.3 -
7 0 0 7.2 -
8 0 1 8.1 -
9 0 1 7.8 -
10 0 1 14.7 0.50
11 0 1 8.4 -
12 0 1 9.6 -
13 0 0 7.0 -
14 0 1 6.9 -
15 0 1 6.5 -
16 0 1 5.6 -
17 0 0 7.8 -
18 0 1 7.4 -
19 0 1 12.0 -
20 0 1 5.9 0
21 0 1 8.2 -
22 0 1 6.1 -
23 0 1 9.9 -
24 0 1 8.3 -
25 0 1 48.0 -
26 0 1 13.5 -
27 0 1 24.2 -
28 0 0 5.5 -
29 0 1 15.0 -
30 0 0 5.5 0.75
31 0 1 19.3 -
32 0 0 5.0 -
33 0 1 32.8 -
34 0 1 19.4 -
35 0 0 2.5 -
36 0 1 19.5 -
37 0 1 13.5 -
38 0 1 6.6 -
39 0 1 10.6 -
40 0 1 12.3 0.25
41 0 1 13.4 -
42 0 0 9.1 -
43 0 1 7.6 -
44 0 1 15.4 -
45 0 1 8.1 -
46 0 0 8.9 -
47 0 1 11.9 -
48 0 1 14.6 -
49 0 1 3.1 -
50 0 1 9.2 0
51 0 1 17.2 -
52 0 1 10.5 -
53 0 1 6.1 -
54 0 1 14.6 -
55 0 1 6.3 -
56 0 1 4.5 -
57 0 1 10.0 -
58 0 1 7.3 -
59 0 1 18.6 -
60 0 1 3.0 0
61 0 1 5.5 -
62 0 1 11.9 -
63 0 1 10.2 -
64 0 1 11.6 -
65 0 0 8.8 -
66 0 1 9.3 -
67 0 1 16.0 -
68 0 1 24.0 -
69 0 0 10.7 -
70 0 1 7.8 0.25
71 0 1 12.3 -
72 0 1 15.0 -
73 0 1 14.6 -
74 0 1 18.5 -
75 0 1 18.8 -
76 0 1 18.0 -
77 0 1 12.5 -
78 0 1 9.6 -
79 0 1 15.6 -
80 0 1 29.5 0.25
81 0 1 15.5 -
82 0 1 19.3 -
83 0 1 12.3 -
84 0 1 11.6 -
85 0 0 5.4 -
86 0 0 6.7 -
87 0 1 9.0 -
88 0 1 9.2 -
89 0 1 13.1 -
90 0 1 7.9 0
91 0 1 9.9 -
92 0 1 8.5 -
93 0 1 13.5 -
94 0 1 7.3 -
95 0 1 9.1 -
96 0 1 5.6 -
97 0 1 22.0 -
98 0 1 15.2 -
99 0 1 10.6 -

100 0 1 10.6 0.25
Minimum 0 0 2.5 0
Maximum 0 1.0 48.0 0.75

Mean 0 0.87 11.7 0.23
Standard Dev. 0 0.34 6.6 0.25

Geometric mean - - 10.3 -
Median 0 1.0 10.0 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LIDSL-3

0.87
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Table G.115: Pebble Count and Calcite Index, RG_LIDSL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.1 -
2 0 0 19.5 -
3 0 1 10.0 -
4 0 1 7.0 -
5 0 1 7.5 -
6 0 1 21.5 -
7 0 1 9.9 -
8 0 0 5.4 -
9 0 1 5.0 -
10 0 1 15.0 0.75
11 0 1 18.2 -
12 0 1 9.0 -
13 0 1 10.3 -
14 0 1 10.9 -
15 0 1 10.2 -
16 0 1 9.8 -
17 0 0 2.1 -
18 0 1 16.7 -
19 0 1 12.9 -
20 0 1 11.0 0.75
21 0 1 19.7 -
22 0 1 6.6 -
23 0 1 13.2 -
24 0 0 4.1 -
25 0 1 11.0 -
26 0 0 7.5 -
27 0 1 9.6 -
28 0 1 7.9 -
29 0 1 15.5 -
30 0 1 24.8 0.25
31 0 0 8.2 -
32 0 1 11.2 -
33 0 1 11.4 -
34 0 1 3.8 -
35 0 1 12.1 -
36 0 1 9.3 -
37 0 1 15.3 -
38 0 1 8.0 -
39 0 1 11.7 -
40 0 1 6.3 0
41 0 1 8.8 -
42 0 1 5.7 -
43 0 1 7.1 -
44 0 1 22.2 -
45 0 1 17.8 -
46 0 1 41.5 -
47 0 0 40.6 -
48 1 1 12.4 -
49 1 1 10.4 -
50 1 1 15.1 0.50
51 0 1 15.5 -
52 1 1 4.5 -
53 0 1 3.3 -
54 0 1 13.7 -
55 0 1 10.7 -
56 0 1 10.9 -
57 0 1 5.6 -
58 0 1 27.3 -
59 0 1 6.5 -
60 0 1 7.4 0
61 0 1 7.6 -
62 0 1 10.2 -
63 0 1 12.6 -
64 0 1 10.7 -
65 0 1 14.9 -
66 0 1 8.7 -
67 0 0 4.0 -
68 0 1 5.4 -
69 0 0 6.6 -
70 0 1 11.6 0.25
71 0 1 8.0 -
72 0 1 24.4 -
73 0 1 5.9 -
74 0 1 7.0 -
75 0 1 13.5 -
76 0 1 5.3 -
77 0 1 6.9 -
78 0 1 41.0 -
79 0 1 5.4 -
80 0 1 14.5 0
81 0 0 8.8 -
82 0 1 17.5 -
83 0 1 17.7 -
84 0 1 7.4 -
85 0 1 20.1 -
86 0 1 23.4 -
87 0 1 9.3 -
88 0 1 24.2 -
89 1 1 7.6 -
90 0 1 4.5 0
91 0 1 10.5 -
92 0 1 9.9 -
93 0 1 16.2 -
94 0 1 7.2 -
95 0 1 6.4 -
96 0 1 12.3 -
97 0 1 9.0 -
98 0 0 5.5 -
99 0 1 3.9 -

100 0 0 6.7 0
Minimum 0 0 2.1 0
Maximum 1.0 1.0 41.5 0.75

Mean 0.05 0.87 11.7 0.25
Standard Dev. 0.22 0.34 7.5 0.31

Geometric mean - - 9.9 -
Median 0 1.0 10.0 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LIDSL-4

0.92
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Table G.115: Pebble Count and Calcite Index, RG_LIDSL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.9 -
2 0 1 26.5 -
3 0 1 9.8 -
4 0 1 13.2 -
5 0 1 8.5 -
6 0 1 14.5 -
7 0 1 10.6 -
8 0 1 13.0 -
9 0 1 16.4 -
10 0 1 16.2 0.50
11 0 1 13.0 -
12 0 1 18.0 -
13 0 1 13.9 -
14 0 1 10.5 -
15 0 1 13.1 -
16 0 1 9.9 -
17 0 1 18.0 -
18 0 1 29.2 -
19 0 0 4.0 -
20 0 1 10.9 0.50
21 0 1 13.0 -
22 0 1 9.7 -
23 0 1 12.0 -
24 0 0 8.3 -
25 0 0 2.6 -
26 0 1 6.2 -
27 0 1 6.7 -
28 0 1 12.5 -
29 0 1 9.0 -
30 0 0 7.4 0.25
31 0 1 8.2 -
32 0 1 11.2 -
33 0 1 35.3 -
34 0 1 4.3 -
35 0 0 3.2 -
36 0 1 8.5 -
37 0 1 14.6 -
38 0 0 13.2 -
39 0 1 12.6 -
40 0 1 3.2 0.50
41 0 1 31.0 -
42 0 1 15.3 -
43 0 1 11.8 -
44 0 1 11.3 -
45 0 0 5.9 -
46 0 1 9.0 -
47 0 0 4.5 -
48 0 1 12.0 -
49 0 1 31.8 -
50 0 1 17.0 0.25
51 0 1 10.5 -
52 0 0 2.3 -
53 0 0 6.0 -
54 0 0 5.5 -
55 0 0 8.1 -
56 0 1 32.4 -
57 0 1 7.9 -
58 0 1 19.8 -
59 0 1 20.5 -
60 0 1 4.4 0
61 0 1 24.5 -
62 0 1 6.8 -
63 0 1 29.8 -
64 0 1 29.8 -
65 0 0 2.4 -
66 0 0 4.5 -
67 0 0 2.4 -
68 0 1 8.9 -
69 0 0 9.5 -
70 0 1 10.9 0.25
71 0 1 23.4 -
72 0 0 11.6 -
73 0 1 6.7 -
74 0 1 8.0 -
75 0 1 7.4 -
76 0 0 6.5 -
77 0 1 26.3 -
78 0 1 6.0 -
79 0 0 7.7 -
80 0 1 25.8 0.75
81 0 1 35.0 -
82 0 0 3.4 -
83 0 1 10.4 -
84 0 1 11.8 -
85 0 1 28.7 -
86 0 1 27.2 -
87 0 1 21.4 -
88 0 0 1.2 -
89 0 0 3.6 -
90 0 1 7.5 0.50
91 0 1 16.5 -
92 0 1 12.5 -
93 0 0 6.0 -
94 0 1 27.9 -
95 0 0 9.8 -
96 0 1 10.2 -
97 0 0 7.5 -
98 0 0 11.6 -
99 0 0 3.5 -

100 0 1 26.2 0.25
Minimum 0 0 1.2 0
Maximum 0 1.0 35.3 0.75

Mean 0 0.73 12.9 0.38
Standard Dev. 0 0.45 8.5 0.21

Geometric mean - - 10.3 -
Median 0 1.0 10.6 0.38

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LIDSL-5

0.7
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Table G.116: Pebble Count and Calcite Index, RG_LIDCOM, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.0 -
2 0 1 0.9 -
3 0 0 4.8 -
4 0 1 7.3 -
5 0 0 2.1 -
6 0 0 3.6 -
7 0 1 2.5 -
8 0 0 6.6 -
9 0 0 4.5 -
10 0 1 5.1 0
11 0 1 7.1 -
12 0 1 4.6 -
13 0 1 8.6 -
14 0 1 12.5 -
15 0 1 25.5 -
16 0 1 5.0 -
17 0 1 6.5 -
18 0 1 13.7 -
19 0 1 - -
20 0 1 10.8 0.25
21 0 1 9.1 -
22 0 1 12.7 -
23 0 1 3.2 -
24 0 1 15.5 -
25 0 1 10.4 -
26 0 1 3.9 -
27 0 0 6.9 -
28 0 0 3.0 -
29 0 0 3.0 -
30 0 0 3.2 0
31 0 0 3.6 -
32 0 1 9.9 -
33 0 1 9.0 -
34 0 1 46.2 -
35 0 1 6.4 -
36 0 0 1.1 -
37 0 0 2.2 -
38 0 1 14.2 -
39 0 1 19.6 -
40 0 1 22.1 0.25
41 0 0 3.2 -
42 0 1 9.9 -
43 0 1 39.0 -
44 0 1 8.1 -
45 0 1 10.8 -
46 0 1 19.5 -
47 0 1 52.0 -
48 0 0 3.3 -
49 0 0 8.9 -
50 0 1 8.4 0.25
51 0 0 4.6 -
52 0 0 4.5 -
53 0 1 6.4 -
54 0 1 7.7 -
55 0 1 12.5 -
56 0 1 7.4 -
57 0 1 29.4 -
58 0 1 7.7 -
59 0 1 38.6 -
60 0 1 9.8 0.25
61 0 1 29.5 -
62 0 1 14.2 -
63 0 1 10.7 -
64 0 1 18.5 -
65 0 1 11.1 -
66 0 1 6.6 -
67 0 0 8.4 -
68 0 0 2.4 -
69 0 0 2.9 -
70 0 1 10.4 0.25
71 0 1 13.5 -
72 0 1 9.0 -
73 0 0 7.0 -
74 0 1 13.5 -
75 0 1 15.5 -
76 0 1 4.3 -
77 0 1 27.0 -
78 0 1 22.3 -
79 0 1 58.5 -
80 0 1 4.4 0
81 0 0 6.5 -
82 0 1 16.2 -
83 0 1 9.5 -
84 0 0 2.0 -
85 0 0 5.5 -
86 0 0 6.3 -
87 0 1 7.9 -
88 0 1 15.0 -
89 0 1 8.3 -
90 0 1 12.0 -
91 0 1 14.5 0
92 0 1 14.2 -
93 0 1 16.5 -
94 0 1 14.2 -
95 0 1 7.7 -
96 0 1 9.2 -
97 0 1 54.5 -
98 0 1 44.5 -
99 0 1 15.6 -

100 0 1 13.0 0.25
Minimum 0 0 0.9 0
Maximum 0 1.0 58.5 0.25

Mean 0 0.75 12.4 0.15
Standard Dev. 0 0.44 11.6 0.13

Geometric mean - - 8.8 -
Median 0 1.0 9.0 0.25

Calcite Index - -

Note: "-" no data.

RG_LIDCOM

0.75



Table G.117: Pebble Count and Calcite Index, RG_LI8, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.7 -
2 0 0 7.1 -
3 0 1 7.5 -
4 0 1 14.0 -
5 0 0 6.6 -
6 0 1 33.2 -
7 0 0 11.4 -
8 0 0 8.8 -
9 0 1 22.4 -
10 0 1 11.6 0.50
11 0 0 5.7 -
12 0 1 15.1 -
13 0 0 5.8 -
14 0 0 30.0 -
15 0 0 29.5 -
16 0 1 10.2 -
17 0 1 6.5 -
18 0 1 9.7 -
19 0 1 9.3 -
20 0 1 25.0 0.25
21 0 0 12.1 -
22 0 0 7.9 -
23 0 1 22.3 -
24 0 0 8.2 -
25 0 0 20.8 -
26 0 1 11.9 -
27 0 0 19.6 -
28 0 0 6.3 -
29 0 0 9.5 -
30 0 1 9.8 0.25
31 0 0 6.9 -
32 0 1 11.3 -
33 0 0 7.9 -
34 0 1 12.7 -
35 0 0 10.7 -
36 0 0 5.6 -
37 0 0 3.6 -
38 0 0 6.8 -
39 0 0 19.5 -
40 0 0 12.7 0.50
41 0 1 6.4 -
42 0 0 11.3 -
43 0 0 5.5 -
44 0 0 8.8 -
45 0 0 7.6 -
46 0 1 17.4 -
47 0 0 12.5 -
48 0 1 15.5 -
49 0 0 9.4 -
50 0 1 7.8 0.25
51 0 1 15.1 -
52 0 1 46.2 -
53 0 0 5.9 -
54 0 0 12.7 -
55 0 0 11.4 -
56 0 0 5.6 -
57 0 0 19.0 -
58 0 1 8.8 -
59 0 0 5.4 -
60 0 1 14.4 0.50
61 0 0 8.5 -
62 0 1 7.3 -
63 0 0 6.9 -
64 0 0 7.7 -
65 0 1 6.5 -
66 0 0 6.2 -
67 0 0 15.0 -
68 0 1 30.0 -
69 0 0 6.3 -
70 0 1 13.6 0
71 0 1 24.2 -
72 0 0 3.9 -
73 0 1 13.2 -
74 0 1 15.5 -
75 0 0 9.2 -
76 0 0 6.4 -
77 0 1 11.3 -
78 0 1 8.1 -
79 0 0 2.6 -
80 0 1 6.6 0.50
81 0 1 16.2 -
82 0 0 7.7 -
83 0 1 12.0 -
84 0 0 5.5 -
85 0 0 5.0 -
86 0 1 33.5 -
87 0 0 2.8 -
88 0 0 5.4 -
89 0 1 14.6 -
90 0 1 10.7 0
91 0 0 3.6 -
92 0 1 40.5 -
93 0 0 24.3 -
94 0 0 9.8 -
95 0 1 34.4 -
96 0 0 5.9 -
97 0 0 4.5 -
98 0 0 7.4 -
99 0 0 17.7 -

100 0 0 9.1 0
Minimum 0 0 2.6 0
Maximum 0 1.0 46.2 0.50

Mean 0 0.42 12.4 0.28
Standard Dev. 0 0.50 8.4 0.22

Geometric mean - - 10.3 -
Median 0 0 9.6 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LI8-1

0.42
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Table G.117: Pebble Count and Calcite Index, RG_LI8, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.8 -
2 0 1 15.4 -
3 0 1 8.4 -
4 0 1 12.8 -
5 0 0 9.0 -
6 0 0 8.3 -
7 0 0 20.7 -
8 0 1 34.0 -
9 0 1 13.1 -
10 0 1 16.7 0.25
11 0 0 8.7 -
12 0 0 19.8 -
13 0 1 3.9 -
14 0 0 5.2 -
15 0 1 18.4 -
16 0 0 9.1 -
17 0 1 9.8 -
18 0 1 14.9 -
19 0 1 22.6 -
20 0 1 12.0 0
21 0 0 7.7 -
22 0 1 18.4 -
23 0 1 28.6 -
24 0 1 35.5 -
25 0 0 15.7 -
26 0 0 8.0 -
27 0 0 17.8 -
28 0 0 9.4 -
29 0 0 7.2 -
30 0 0 11.9 0
31 0 1 8.6 -
32 0 1 5.3 -
33 0 1 16.5 -
34 0 0 7.8 -
35 0 0 5.2 -
36 0 0 18.5 -
37 0 0 8.0 -
38 0 1 17.4 -
39 0 0 16.2 -
40 0 1 7.4 0
41 0 1 32.2 -
42 0 0 3.6 -
43 0 0 7.6 -
44 0 0 7.2 -
45 0 1 41.5 -
46 0 0 17.4 -
47 0 0 3.0 -
48 0 0 14.6 -
49 0 0 10.3 -
50 0 1 8.3 0.25
51 0 1 14.0 -
52 0 0 10.8 -
53 0 0 31.0 -
54 0 0 3.8 -
55 0 0 10.5 -
56 0 1 15.1 -
57 0 0 15.8 -
58 0 0 4.4 -
59 0 0 4.2 -
60 0 0 19.3 0.25
61 0 1 11.2 -
62 0 0 4.8 -
63 0 0 9.3 -
64 0 0 9.0 -
65 0 0 5.3 -
66 0 0 5.8 -
67 0 0 8.4 -
68 0 0 4.9 -
69 0 0 9.0 -
70 0 1 45.5 0.25
71 0 0 23.5 -
72 0 0 8.3 -
73 0 0 15.9 -
74 0 1 50.0 -
75 0 0 19.5 -
76 0 0 9.1 -
77 0 1 39.0 -
78 0 0 9.5 -
79 0 0 13.3 -
80 0 0 10.4 0.25
81 0 1 13.4 -
82 0 1 11.5 -
83 0 0 9.4 -
84 0 0 6.6 -
85 0 0 12.1 -
86 0 1 15.4 -
87 0 0 8.5 -
88 0 0 8.5 -
89 0 0 4.7 -
90 0 1 21.0 0.50
91 0 1 11.2 -
92 0 0 12.7 -
93 0 0 9.5 -
94 0 1 6.9 -
95 0 0 14.8 -
96 0 0 12.8 -
97 0 1 11.4 -
98 0 - - -
99 0 1 16.6 -

100 0 0 12.4 0
Minimum 0 0 3.0 0
Maximum 0 1.0 50.0 0.50

Mean 0 0.37 13.6 0.18
Standard Dev. 0 0.49 9.2 0.17

Geometric mean - - 11.4 -
Median 0 0 11.2 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LI8-2

0.37
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Table G.117: Pebble Count and Calcite Index, RG_LI8, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.7 -
2 0 1 12.6 -
3 0 1 12.2 -
4 0 1 11.0 -
5 0 1 10.6 -
6 0 1 9.4 -
7 0 1 5.5 -
8 0 1 12.8 -
9 0 1 12.4 -
10 0 1 12.3 0.25
11 0 1 57.1 -
12 0 0 8.3 -
13 0 0 12.3 -
14 0 1 24.4 -
15 0 1 17.8 -
16 0 0 16.5 -
17 0 1 27.2 -
18 0 1 11.4 -
19 0 1 12.6 -
20 0 0 4.4 0
21 0 1 15.2 -
22 0 0 7.0 -
23 0 1 25.2 -
24 0 1 7.6 -
25 0 1 24.1 -
26 0 1 10.2 -
27 0 1 12.8 -
28 0 1 12.5 -
29 0 1 26.2 -
30 0 0 10.0 0.25
31 0 1 9.6 -
32 0 1 19.3 -
33 0 1 14.4 -
34 0 1 42.0 -
35 0 1 12.0 -
36 0 1 14.5 -
37 0 1 23.8 -
38 0 1 10.7 -
39 0 1 14.7 -
40 0 1 4.5 0
41 0 0 4.8 -
42 0 0 6.6 -
43 0 1 33.0 -
44 0 0 25.2 -
45 0 1 20.2 -
46 0 0 8.6 -
47 0 0 7.6 -
48 0 0 9.3 -
49 0 0 7.9 -
50 0 1 25.2 0
51 0 0 6.8 -
52 0 0 12.4 -
53 0 0 10.9 -
54 0 0 12.4 -
55 0 1 15.8 -
56 0 0 9.9 -
57 0 0 13.2 -
58 0 0 30.0 -
59 0 0 5.2 -
60 0 0 13.2 0.50
61 0 0 14.8 -
62 0 0 6.3 -
63 0 0 12.7 -
64 0 0 7.3 -
65 0 0 19.8 -
66 0 0 11.3 -
67 0 0 13.6 -
68 0 0 27.9 -
69 0 0 7.5 -
70 0 0 8.3 0
71 0 0 8.8 -
72 0 0 41.8 -
73 0 0 32.5 -
74 0 1 8.3 -
75 0 1 11.0 -
76 0 0 12.0 -
77 0 1 36.2 -
78 0 1 20.8 -
79 0 1 15.6 -
80 0 1 24.0 0.25
81 0 0 6.8 -
82 0 0 7.3 -
83 0 0 7.2 -
84 0 0 12.0 -
85 0 0 15.8 -
86 0 0 8.7 -
87 0 1 16.0 -
88 0 1 26.5 -
89 0 1 11.8 -
90 0 1 12.3 0
91 0 1 22.5 -
92 0 1 7.9 -
93 0 1 12.1 -
94 0 1 14.0 -
95 0 1 13.4 -
96 0 0 10.3 -
97 0 1 21.0 -
98 0 1 11.5 -
99 0 0 8.3 -

100 0 1 3.9 0.25
Minimum 0 0 3.9 0
Maximum 0 1.0 57.1 0.50

Mean 0 0.56 14.9 0.15
Standard Dev. 0 0.50 9.1 0.17

Geometric mean - - 12.9 -
Median 0 1.0 12.4 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_LI8-3

0.56
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Table G.118: Pebble Count and Calcite Index, RG_FRUL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.7 -
2 0 1 17.9 -
3 0 0 12.8 -
4 0 0 18.3 -
5 0 0 7.0 -
6 0 0 13.6 -
7 0 0 4.7 -
8 0 0 35.8 -
9 0 0 6.0 -
10 0 0 4.2 0
11 0 0 5.1 -
12 0 0 12.8 -
13 0 0 10.4 -
14 0 0 16.1 -
15 0 1 20.2 -
16 0 0 10.8 -
17 0 0 20.0 -
18 0 0 6.4 -
19 0 0 4.4 -
20 0 0 7.5 0.50
21 0 0 11.5 -
22 0 0 6..3 -
23 0 0 12.6 -
24 0 0 2.7 -
25 0 0 7.6 -
26 0 1 7.9 -
27 0 0 7.2 -
28 0 0 8.7 -
29 0 0 10.8 -
30 0 0 5.9 0
31 0 0 8.1 -
32 0 0 7.6 -
33 0 0 6.1 -
34 0 0 5.0 -
35 0 0 3.2 -
36 0 0 9.7 -
37 0 0 7.9 -
38 0 0 20.2 -
39 0 0 25.8 -
40 0 0 7.0 0.50
41 0 0 4.8 -
42 0 0 8.7 -
43 0 0 7.6 -
44 0 0 1.7 -
45 0 0 4.8 -
46 0 0 7.6 -
47 0 0 6.7 -
48 0 0 8.6 -
49 0 0 3.7 -
50 0 0 3.2 0
51 0 0 17.8 -
52 0 0 4.5 -
53 0 0 4.5 -
54 0 0 12.7 -
55 0 0 5.9 -
56 0 0 6.1 -
57 0 0 14.6 -
58 0 0 12.4 -
59 0 0 17.1 -
60 0 0 6.3 0.25
61 0 0 10.6 -
62 0 0 4.6 -
63 0 0 8.9 -
64 0 0 9.9 -
65 0 0 8.2 -
66 0 0 15.5 -
67 0 0 6.9 -
68 0 0 6.8 -
69 0 1 10.0 -
70 0 0 6.6 0
71 0 0 7.9 -
72 0 0 6.0 -
73 0 0 10.3 -
74 0 0 16.1 -
75 0 0 9.8 -
76 0 0 5.0 -
77 0 0 5.7 -
78 0 0 6.0 -
79 0 0 7.1 -
80 0 0 5.4 0
81 0 0 5.4 -
82 0 0 18.2 -
83 0 0 10.5 -
84 0 0 12.0 -
85 0 0 3.4 -
86 0 0 6.6 -
87 0 0 4.1 -
88 0 0 3.9 -
89 0 0 7.2 -
90 0 0 9.0 0.25
91 0 0 6.5 -
92 0 0 5.7 -
93 0 0 4.5 -
94 0 0 2.5 -
95 0 0 4.0 -
96 0 0 12.0 -
97 0 0 11.2 -
98 0 0 7.9 -
99 0 0 4.4 -

100 0 0 4.5 0.75
Minimum 0 0 1.7 0
Maximum 0 1.0 35.8 0.75

Mean 0 0.04 9.0 0.23
Standard Dev. 0 0.20 5.4 0.28

Geometric mean - - 7.7 -
Median 0 0 7.6 0.13

Calcite Index - -

Note: "-" no data.

RG_FRUL

0.04



Table G.119: Pebble Count and Calcite Index, RG_FO23, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.4 -
2 0 0 1.7 -
3 0 0 11.4 -
4 0 0 11.9 -
5 0 0 8.5 -
6 0 0 10.2 -
7 0 1 11.2 -
8 0 0 4.2 -
9 0 0 9.5 -
10 0 0 14.4 0.75
11 0 1 51.0 -
12 0 0 19.5 -
13 0 0 1.9 -
14 0 1 10.5 -
15 0 0 12.2 -
16 0 0 3.9 -
17 0 0 6.1 -
18 0 0 21.0 -
19 0 0 11.8 -
20 0 0 5.8 0
21 0 0 12.7 -
22 0 0 7.5 -
23 0 1 22.8 -
24 0 0 7.1 -
25 0 1 6.6 -
26 0 0 0.9 -
27 0 1 17.9 -
28 0 1 11.6 -
29 0 0 15.8 -
30 0 1 7.9 0
31 0 0 7.7 -
32 0 1 21.0 -
33 0 1 7.3 -
34 0 0 15.6 -
35 0 1 12.3 -
36 0 1 10.9 -
37 0 0 12.5 -
38 0 0 20.3 -
39 0 0 6.8 -
40 0 1 24.5 0.50
41 0 0 5.1 -
42 0 0 7.9 -
43 0 0 8.2 -
44 0 1 14.0 -
45 0 0 4.6 -
46 0 1 13.6 -
47 0 1 14.5 -
48 0 0 7.2 -
49 0 0 11.1 -
50 0 0 3.4 0
51 0 0 9.9 -
52 0 0 7.3 -
53 0 0 2.7 -
54 0 0 23.5 -
55 0 1 28.5 -
56 0 0 14.0 -
57 0 1 14.2 -
58 0 0 9.2 -
59 0 1 26.8 -
60 0 0 13.0 0.25
61 0 0 12.5 -
62 0 0 21.5 -
63 0 0 6.5 -
64 0 1 21.0 -
65 0 0 6.7 -
66 0 0 4.0 -
67 0 0 5.0 -
68 0 0 8.9 -
69 0 0 15.9 -
70 0 0 10.9 0.25
71 0 0 21.0 -
72 0 0 9.9 -
73 0 1 21.5 -
74 0 0 6.5 -
75 0 0 3.2 -
76 0 1 15.7 -
77 0 0 19.0 -
78 0 0 6.0 -
79 0 0 6.9 -
80 0 0 9.4 0.75
81 0 0 3.2 -
82 0 0 22.3 -
83 0 0 13.7 -
84 0 0 8.4 -
85 0 1 17.5 -
86 0 0 5.7 -
87 0 0 12.0 -
88 0 0 8.6 -
89 0 1 27.7 -
90 0 1 9.4 0
91 0 1 13.8 -
92 0 0 17.0 -
93 0 1 10.9 -
94 0 0 5.9 -
95 0 0 10.0 -
96 0 1 7.8 -
97 0 0 6.7 -
98 0 1 38.5 -
99 0 0 13.6 -

100 0 1 11.4 0
Minimum 0 0 0.9 0
Maximum 0 1.0 51.0 0.75

Mean 0 0.31 12.3 0.25
Standard Dev. 0 0.46 7.8 0.31

Geometric mean - - 10.1 -
Median 0 0 10.9 0.13

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO23-1

0.31
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Table G.119: Pebble Count and Calcite Index, RG_FO23, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.2 -
2 0 1 15.4 -
3 0 1 38.5 -
4 0 1 15.3 -
5 0 1 30.0 -
6 0 1 18.7 -
7 0 1 11.1 -
8 0 1 20.8 -
9 0 1 16.1 -
10 0 0 4.2 0
11 0 1 23.0 -
12 0 1 11.1 -
13 0 1 14.0 -
14 0 1 18.0 -
15 0 1 10.2 -
16 0 0 3.9 -
17 0 1 13.8 -
18 0 1 12.1 -
19 0 0 5.3  
20 0 1 25.2 0.50
21 0 1 27.4 -
22 0 1 38.2 -
23 0 1 15.7 -
24 0 1 17.5 -
25 0 1 26.1 -
26 0 1 6.9 -
27 0 1 9.8 -
28 0 1 13.8 -
29 0 1 7.8 -
30 0 0 17.5 0.25
31 0 1 13.5 -
32 0 1 16.0 -
33 0 1 12.2 -
34 0 1 34.0 -
35 0 1 38.5 -
36 0 1 7.0 -
37 0 1 5.4 -
38 0 1 23.5 -
39 0 1 11.6 -
40 0 1 14.2 0.50
41 0 1 17.0 -
42 0 1 12.2 -
43 0 1 19.3 -
44 0 1 21.5 -
45 0 1 16.9 -
46 0 1 6.3 -
47 0 1 24.3 -
48 0 0 11.3 -
49 0 1 27.5 -
50 0 1 5.8 0.50
51 0 1 7.7 -
52 0 1 3.8 -
53 0 1 37.4 -
54 0 1 8.3 -
55 0 1 5.8 -
56 0 1 9.9 -
57 0 1 19.8 -
58 0 1 13.2 -
59 0 1 12.3 -
60 0 1 11.2 0.25
61 0 0 13.1 -
62 0 1 31.0 -
63 0 1 26.4 -
64 0 1 5.2 -
65 0 1 9.8 -
66 0 1 5.7 -
67 0 1 10.6 -
68 0 1 4.3 -
69 0 0 1.7 -
70 0 1 31.5 0.75
71 0 1 9.4 -
72 0 0 2.0 -
73 0 1 29.3 -
74 0 1 6.6 -
75 0 1 13.3 -
76 0 1 18.3 -
77 0 1 6.7 -
78 0 1 9.5 -
79 0 1 5.7 -
80 0 1 4.4 -
81 0 1 10.8 0.50
82 0 1 18.3 -
83 0 1 11.3 -
84 0 1 4.2 -
85 0 1 12.7 -
86 0 1 6.4 -
87 0 1 16.5 -
88 0 1 22.4 -
89 0 1 19.6 -
90 0 1 5.4 0.75
91 0 1 11.3 -
92 0 1 25.5 -
93 0 1 27.8 -
94 0 1 11.9 -
95 0 1 10.4 -
96 0 1 16.9 -
97 0 1 13.5 -
98 0 1 9.0 -
99 0 1 7.7 -

100 0 1 5.5 0
Minimum 0 0 1.7 0
Maximum 0 1.0 38.5 0.75

Mean 0 0.92 14.8 0.40
Standard Dev. 0 0.27 8.9 0.27

Geometric mean - - 12.2 -
Median 0 1.0 12.9 0.50

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO23-2

0.92
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Table G.119: Pebble Count and Calcite Index, RG_FO23, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.6 -
2 0 0 17.0 -
3 0 0 6.1 -
4 0 0 3.4 -
5 0 0 6.6 -
6 0 0 13.5 -
7 0 0 5.9 -
8 0 0 7.5 -
9 0 0 8.8 -
10 0 0 9.5 0.50
11 0 0 15.5 -
12 0 0 35.3 -
13 0 0 2.8 -
14 0 0 6.2 -
15 0 0 23.5 -
16 0 0 3.9 -
17 0 0 2.7 -
18 0 0 8.0 -
19 0 0 3.0 -
20 0 0 6.7 0.75
21 0 0 3.5 -
22 0 0 2.2 -
23 0 0 11.8 -
24 0 0 4.8 -
25 0 0 9.2 -
26 0 1 6.5 -
27 0 1 17.4 -
28 0 1 12.6 -
29 0 0 13.0 -
30 0 0 6.6 0.75
31 0 0 4.5 -
32 0 0 9.0 -
33 0 0 3.8 -
34 0 0 7.8 -
35 0 0 6.5 -
36 0 0 6.4 -
37 0 0 5.3 -
38 0 1 10.8 -
39 0 0 1.7 -
40 0 1 21.3 0.75
41 0 0 3.4 -
42 0 0 4.7 -
43 0 0 1.8 -
44 0 0 9.5 -
45 0 0 2.2 -
46 0 0 4.3 -
47 0 0 5.3 -
48 0 0 3.8 -
49 0 0 3.3 -
50 0 1 27.7 0.25
51 0 0 2.8 -
52 0 0 1.6 -
53 0 0 4.2 -
54 0 0 5.0 -
55 0 0 3.2 -
56 0 0 3.7 -
57 0 0 3.8 -
58 0 0 5.7 -
59 0 0 1.8 -
60 0 0 1.9 0
61 0 0 4.6 -
62 0 0 3.1 -
63 0 0 8.6 -
64 0 0 3.4 -
65 0 0 4.2 -
66 0 0 2.4 -
67 0 0 3.3 -
68 0 0 2.3 -
69 0 0 26.8 -
70 0 0 1.9 0
71 0 0 4.6 -
72 0 0 4.7 -
73 0 0 4.9 -
74 0 0 5.0 -
75 0 0 2.8 -
76 0 0 2.0 -
77 0 0 4.7 -
78 0 0 29.2 -
79 0 0 2.4 -
80 0 0 4.7 0
81 0 0 6.3 -
82 0 0 3.9 -
83 0 0 7.0 -
84 0 0 7.6 -
85 0 0 2.6 -
86 0 0 5.5 -
87 0 0 2.9 -
88 0 0 1.7 -
89 0 0 44.0 -
90 0 0 1.1 -
91 0 0 3.2 -
92 0 0 3.9 -
93 0 0 1.2 -
94 0 0 15.4 -
95 0 1 5.3 -
96 0 1 17.3 -
97 0 0 5.9 -
98 0 0 4.2 -
99 0 0 6.1 -

100 0 0 3.4 0
Minimum 0 0 1.1 0
Maximum 0 1.0 44.0 0.75

Mean 0 0.08 7.3 0.33
Standard Dev. 0 0.27 7.4 0.35

Geometric mean - - 5.3 -
Median 0 0 4.7 0.25

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO23-3

0.08
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Table G.119: Pebble Count and Calcite Index, RG_FO23, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.6 -
2 0 0 5.6 -
3 0 0 7.1 -
4 0 0 8.3 -
5 0 1 18.3 -
6 0 0 6.2 -
7 0 0 18.4 -
8 0 0 10.9 -
9 0 0 11.2 -
10 0 0 4.5 0
11 0 0 8.6 -
12 0 0 3.9 -
13 0 0 6.0 -
14 0 1 16.5 -
15 0 1 15.8 -
16 0 0 7.9 -
17 0 0 3.6 -
18 0 0 3.9 -
19 0 0 5.6 -
20 0 1 13.3 0.50
21 0 0 2.6 -
22 0 0 4.1 -
23 0 1 13.6 -
24 0 0 12.4 -
25 0 1 15.8 -
26 0 0 2.8 -
27 0 1 15.7 -
28 0 0 11.0 -
29 0 0 13.8 -
30 0 0 13.7 0
31 0 0 6.3 -
32 0 1 8.7 -
33 0 0 8.9 -
34 0 1 13.0 -
35 0 1 9.3 -
36 0 1 30.3 -
37 0 0 11.4 -
38 0 1 16.4 -
39 0 0 6.5 -
40 0 1 8.5 0.25
41 0 0 7.6 -
42 0 0 13.0 -
43 0 0 8.4 -
44 0 1 22.7 -
45 0 0 7.4 -
46 0 0 7.2 -
47 0 0 8.9 -
48 1 1 29.5 -
49 1 0 4.4 -
50 1 1 7.6 0
51 0 0 3.8 -
52 1 0 2.8 -
53 0 0 7.1 -
54 0 0 1.4 -
55 0 1 11.8 -
56 0 0 2.6 -
57 0 1 15.3 -
58 0 0 7.8 -
59 0 0 5.3 -
60 0 0 2.9 0
61 0 1 13.6 -
62 0 0 6.5 -
63 0 1 16.3 -
64 0 0 4.4 -
65 0 0 8.9 -
66 0 1 11.8 -
67 0 0 6.9 -
68 0 1 10.4 -
69 0 0 7.3 -
70 0 1 8.9 0.25
71 0 1 14.3 -
72 0 1 14.5 -
73 0 0 7.5 -
74 0 0 7.3 -
75 0 0 8.9 -
76 0 0 5.2 -
77 0 0 6.0 -
78 0 0 8.4 -
79 0 0 5.5 -
80 0 0 4.6 0
81 0 0 5.7 -
82 0 0 5.7 -
83 0 1 11.4 -
84 0 0 12.8 -
85 0 0 8.7 -
86 0 0 5.0 -
87 0 0 10.6 -
88 0 0 9.1 -
89 1 0 14.7 -
90 0 1 11.7 0.25
91 0 0 8.3 -
92 0 0 3.9 -
93 0 1 13.5 -
94 0 0 4.5 -
95 0 1 23.1 -
96 0 0 15.8 -
97 0 1 12.7 -
98 0 1 18.2 -
99 0 0 5.6 -

100 0 0 3.7 0
Minimum 0 0 1.4 0
Maximum 1.0 1.0 30.3 0.50

Mean 0.05 0.31 9.6 0.13
Standard Dev. 0.22 0.46 5.5 0.18

Geometric mean - - 8.2 -
Median 0 0 8.5 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO23-4

0.36
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Table G.119: Pebble Count and Calcite Index, RG_FO23, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.9 -
2 0 0 8.2 -
3 0 0 6.1 -
4 0 0 7.0 -
5 0 0 5.2 -
6 0 1 9.3 -
7 0 0 10.0 -
8 0 0 7.2 -
9 0 0 3.0 -
10 0 0 6.1 0
11 0 0 6.4 -
12 0 0 5.1 -
13 0 0 7.1 -
14 0 0 10.9 -
15 0 0 5.0 -
16 0 0 4.3 -
17 0 1 21.2 -
18 0 1 7.7 -
19 0 0 8.1 -
20 0 1 8.5 0
21 0 0 9.6 -
22 0 0 6.8 -
23 0 1 23.4 -
24 0 1 21.5 -
25 0 1 5.9 -
26 0 0 2.8 -
27 0 0 5.3 -
28 0 1 37.5 -
29 0 0 6.8 -
30 0 0 6.6 0
31 0 0 6.9 -
32 0 1 7.4 -
33 0 1 13.5 -
34 0 1 8.2 -
35 0 0 14.0 -
36 0 1 18.5 -
37 0 0 9.7 -
38 0 1 13.5 -
39 0 1 32.3 -
40 0 1 19.2 0.50
41 0 0 2.3 -
42 0 1 6.6 -
43 0 1 5.6 -
44 0 1 9.8 -
45 0 1 10.7 -
46 0 0 9.3 -
47 0 0 8.5 -
48 0 1 13.8 -
49 0 0 7.2 -
50 0 1 8.3 0.75
51 0 1 32.8 -
52 0 1 5.3 -
53 0 1 24.5 -
54 0 0 11.4 -
55 0 0 7.5 -
56 0 0 6.1 -
57 0 1 56.3 -
58 0 1 10.9 -
59 0 0 4.0 -
60 0 1 34.3 0
61 0 0 6.8 -
62 0 0 15.5 -
63 0 0 9.3 -
64 0 0 4.8 -
65 0 0 4.0 -
66 0 1 7.8 -
67 0 0 9.2 -
68 0 0 8.6 -
69 0 0 3.8 -
70 0 0 7.5 0
71 0 0 5.3 -
72 0 0 6.6 -
73 0 1 11.5 -
74 0 0 11.2 -
75 0 0 3.5 -
76 0 0 6.9 -
77 0 0 4.3 -
78 0 0 10.9 -
79 0 0 7.8 -
80 0 0 5.3 0.25
81 0 1 15.2 -
82 0 0 6.0 -
83 0 0 3.1 -
84 0 1 10.2 -
85 0 1 13.1 -
86 0 1 27.5 -
87 0 1 7.2 -
88 0 0 7.8 -
89 0 0 5.5 -
90 0 0 3.9 0
91 0 0 10.1 -
92 0 1 36.2 -
93 0 0 6.0 -
94 0 1 6.2 -
95 0 0 4.4 -
96 0 0 10.2 -
97 0 0 4.3 -
98 0 1 17.5 -
99 0 1 8.5 -

100 0 1 20.5 0.50
Minimum 0 0 2.3 0
Maximum 0 1.0 56.3 0.75

Mean 0 0.39 10.7 0.20
Standard Dev. 0 0.49 8.8 0.28

Geometric mean - - 8.6 -
Median 0 0 7.8 0

Calcite Index - -

Notes: CI = Calcite Index, "-" no data.

RG_FO23-5

0.39
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Table G.120: Pebble Count and Calcite Index, LC_GRCK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 1.9 -
2 0 0 1.7 -
3 0 0 7.6 -
4 0 0 3.6 -
5 0 0 5.7 -
6 0 0 3.3 -
7 0 0 4.4 -
8 0 0 3.2 -
9 0 0 2.1 -
10 0 0 9.8 0.25
11 0 1 20.1 -
12 0 0 2.8 -
13 0 0 5.1 -
14 0 0 6.5 -
15 0 0 7.4 -
16 0 0 6.6 -
17 0 0 6.8 -
18 0 1 6.2 -
19 0 0 10.6 -
20 0 0 6.4 0
21 0 0 5.1 -
22 0 0 5.6 -
23 0 0 7.8 -
24 0 1 22.5 -
25 0 1 23.8 -
26 0 0 5.4 -
27 0 0 6.9 -
28 0 0 5.0 -
29 0 0 7.9 -
30 0 0 3.3 0
31 0 0 4.5 -
32 0 0 6.3 -
33 0 1 18.3 -
34 0 0 8.4 -
35 0 0 5.3 -
36 0 0 23.4 -
37 0 0 15.9 -
38 0 0 9.8 -
39 0 0 7.7 -
40 0 0 13.3 0
41 0 0 6.4 -
42 0 0 6.6 -
43 0 0 8.5 -
44 0 0 15.8 -
45 0 0 15.0 -
46 0 0 22.3 -
47 0 0 6.8 -
48 0 0 4.1 -
49 0 0 11.8 -
50 0 0 5.0 0
51 0 0 10.2 -
52 0 0 5.2 -
53 0 0 10.3 -
54 0 0 9.2 -
55 0 0 5.4 -
56 0 0 7.4 -
57 0 0 1.7 -
58 0 0 7.5 -
59 0 0 2.8 -
60 0 0 5.3 -
61 0 0 11.4 0.25
62 0 0 6.6 -
63 0 0 22.3 -
64 0 0 5.1 -
65 0 0 4.2 -
66 0 0 4.8 -
67 0 0 10.0 -
68 0 0 3.6 -
69 0 0 13.2 -
70 0 0 11.1 0.50
71 0 0 13.5 -
72 0 0 12.1 -
73 0 0 5.2 -
74 0 0 7.4 -
75 0 0 5.4 -
76 0 0 4.2 -
77 0 0 4.9 -
78 0 0 2.5 -
79 0 0 3.6 -
80 0 0 7.6 0.50
81 0 0 11.0 -
82 0 0 11.3 -
83 0 0 12.7 -
84 0 0 4.1 -
85 0 0 5.2 -
86 0 0 8.5 -
87 0 0 21.4 -
88 0 0 3.9 -
89 0 0 4.4 -
90 0 0 2.5 0.25
91 0 0 7.6 -
92 0 1 10.4 -
93 0 0 10.2 -
94 0 0 2.7 -
95 0 0 19.4 -
96 0 0 14.2 -
97 0 0 6.4 -
98 0 0 14.4 -
99 0 0 7.2 -

100 0 0 8.2 0.50
Minimum 0 0 1.7 0
Maximum 0 1.0 23.8 0.50

Mean 0 0.06 8.4 0.23
Standard Dev. 0 0.24 5.3 0.22

Geometric mean - - 7.0 -
Median 0 0 6.8 0.25

Calcite Index - -

Note: "-" no data.

LC_GRCK

0.06



Table G.121: Pebble Count and Calcite Index, RG_HENUP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.1 -
2 0 0 9.5 -
3 0 0 20.1 -
4 0 0 9.1 -
5 0 0 33.5 -
6 0 0 6.0 -
7 0 0 11.9 -
8 0 0 12.2 -
9 0 0 6.4 -

10 0 0 15.4 0.50
11 0 0 6.2 -
12 0 0 4.8 -
13 0 0 17.5 -
14 0 0 17.5 -
15 0 0 12.6 -
16 0 0 10.4 -
17 0 0 10.5 -
18 0 0 4.1 -
19 0 0 11.7 -
20 0 0 14.5 0
21 0 0 8.2 -
22 0 0 14.4 -
23 0 0 5.5 -
24 0 0 11.3 -
25 0 0 4.9 -
26 0 0 7.2 -
27 0 0 8.6 -
28 0 0 7.2 -
29 0 0 4.5 -
30 0 0 7.7 0.25
31 0 0 13.1 -
32 0 0 5.9 -
33 0 0 6.0 -
34 0 0 11.2 -
35 0 0 8.4 -
36 0 0 3.2 -
37 0 0 8.5 -
38 0 0 14.0 -
39 0 0 6.4 -
40 0 0 16.2 0.25
41 0 0 5.1 -
42 0 0 11.0 -
43 0 0 8.0 -
44 0 0 8.1 -
45 0 0 8.6 -
46 0 0 3.3 -
47 0 0 7.1 -
48 0 0 9.2 -
49 0 0 6.9 -
50 0 0 12.1 0.25
51 0 0 6.1 -
52 0 0 9.4 -
53 0 0 24.5 -
54 0 0 5.7 -
55 0 0 5.1 -
56 0 0 4.5 -
57 0 0 2.7 -
58 0 0 12.6 -
59 0 0 10.2 -
60 0 0 8.5 0
61 0 0 14.5 -
62 0 0 10.5 -
63 0 0 7.2 -
64 0 0 11.9 -
65 0 0 3.3 -
66 0 0 14.0 -
67 0 0 6.8 -
68 0 0 5.5 -
69 0 0 6.7 -
70 0 0 8.5 0.25
71 0 0 2.1 -
72 0 0 19.3 -
73 0 0 11.5 -
74 0 0 10.2 -
75 0 0 7.7 -
76 0 0 6.9 -
77 0 0 10.4 -
78 0 0 9.0 -
79 0 0 9.5 -
80 0 0 8.2 0
81 0 0 18.1 -
82 0 0 15.3 -
83 0 0 6.9 -
84 0 0 7.9 -
85 0 0 9.5 -
86 0 0 8.0 -
87 0 0 6.5 -
88 0 0 8.2 -
89 0 0 6.2 -
90 0 0 7.8 0
91 0 0 15.3 -
92 0 0 12.5 -
93 0 0 10.9 -
94 0 0 18.0 -
95 0 0 8.8 -
96 0 0 4.1 -
97 0 0 3.0 -
98 0 0 6.2 -
99 0 0 6.0 -

100 0 0 4.6 0
Minimum 0 0 2.1 0
Maximum 0 0 33.5 0.50

Mean 0 0 9.5 0.15
Standard Dev. 0 0 4.9 0.17

Geometric mean - - 8.5 -
Median 0 0 8.5 0.13

Calcite Index - -

Note: "-" indicates no data. 

RG_HENUP-1

0
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Table G.121: Pebble Count and Calcite Index, RG_HENUP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.0 -
2 0 0 15.7 -
3 0 0 8.5 -
4 0 0 5.3 -
5 0 0 4.2 -
6 0 0 6.9 -
7 0 0 6.7 -
8 0 0 17.1 -
9 0 0 6.7 -

10 0 0 9.2 0.50
11 0 0 11.9 -
12 0 0 10.5 -
13 0 0 7.4 -
14 0 1 7.2 -
15 0 0 8.6 -
16 0 0 15.7 -
17 0 0 3.1 -
18 0 0 12.9 -
19 0 0 3.6 -
20 0 0 11.6 0.25
21 0 0 4.9 -
22 0 0 7.1 -
23 0 0 8.6 -
24 0 0 8.6 -
25 0 1 19.0 -
26 0 0 13.9 -
27 0 0 7.5 -
28 0 0 7.4 -
29 0 0 1.1 -
30 0 0 7.6 0.25
31 0 0 17.5 -
32 0 0 7.0 -
33 0 0 23.5 -
34 0 0 15.1 -
35 0 0 14.0 -
36 0 0 26.5 -
37 0 0 10.2 -
38 0 0 2.1 -
39 0 0 4.4 -
40 0 0 8.8 0
41 0 0 14.6 -
42 0 0 15.2 -
43 0 0 6.5 -
44 0 0 2.3 -
45 0 0 13.9 -
46 0 0 8.9 -
47 0 0 6.2 -
48 0 0 4.5 -
49 0 0 7.0 -
50 0 0 4.2 0.25
51 0 0 13.3 -
52 0 0 5.7 -
53 0 0 4.3 -
54 0 0 6.8 -
55 0 0 12.2 -
56 0 0 3.1 -
57 0 0 8.6 -
58 0 0 8.7 -
59 0 0 11.5 -
60 0 0 6.3 0.25
61 0 0 12.0 -
62 0 0 30.0 -
63 0 0 4.1 -
64 0 0 12.9 -
65 0 0 3.9 -
66 0 0 11.1 -
67 0 0 4.6 -
68 0 0 16.9 -
69 0 1 11.5 -
70 0 0 9.2 0.50
71 0 0 6.3 -
72 0 0 2.1 -
73 0 0 18.8 -
74 0 0 11.8 -
75 0 0 9.5 -
76 0 0 6.6 -
77 0 0 23.0 -
78 0 0 2.1 -
79 0 0 6.5 -
80 0 0 7.1 0.50
81 0 0 10.5 -
82 0 0 2.7 -
83 0 0 19.9 -
84 0 0 3.8 -
85 0 0 9.1 -
86 0 0 35.5 -
87 0 0 4.2 -
88 0 0 6.1 -
89 0 0 11.5 -
90 0 0 5.7 0.50
91 0 0 11.5 -
92 0 0 2.2 -
93 0 0 14.0 -
94 0 0 18.1 -
95 0 0 8.3 -
96 0 0 4.5 -
97 0 0 11.8 -
98 0 0 11.1 -
99 0 0 11.4 -

100 0 0 16.2 0.25
Minimum 0 0 1.1 0
Maximum 0 1 35.5 0.50

Mean 0 0 9.9 0.33
Standard Dev. 0 0 6.1 0.17

Geometric mean - - 8.2 -
Median 0 0 8.6 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_HENUP-2

0
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Table G.121: Pebble Count and Calcite Index, RG_HENUP, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.9 -
2 0 0 12.0 -
3 0 0 8.4 -
4 0 0 6.9 -
5 0 0 5.2 -
6 0 0 15.7 -
7 0 0 9.5 -
8 0 0 13.2 -
9 0 0 8.1 -

10 0 0 12.3 0.25
11 0 0 9.4 -
12 0 0 7.5 -
13 0 0 4.5 -
14 0 0 8.1 -
15 0 0 15.4 -
16 0 0 8.2 -
17 0 0 4.9 -
18 0 0 6.2 -
19 0 0 7.8 -
20 0 0 6.2 0
21 0 0 5.6 -
22 0 0 11.2 -
23 0 0 4.3 -
24 0 0 10.7 -
25 0 0 6.1 -
26 0 0 3.9 -
27 0 0 12.2 -
28 0 0 5.5 -
29 0 1 10.0 -
30 0 0 7.8 0.50
31 0 0 9.5 -
32 0 0 8.9 -
33 0 0 9.5 -
34 0 0 8.1 -
35 0 0 4.1 -
36 0 0 3.9 -
37 0 0 14.8 -
38 0 0 11.4 -
39 0 0 14.8 -
40 0 0 8.6 0.25
41 0 0 4.2 -
42 0 0 12.9 -
43 0 0 3.2 -
44 0 0 2.7 -
45 0 0 8.2 -
46 0 0 18.5 -
47 0 0 6.1 -
48 0 0 9.1 -
49 0 0 4.4 -
50 0 0 8.7 0.50
51 0 0 7.7 -
52 0 0 11.5 -
53 0 0 8.1 -
54 0 0 3.6 -
55 0 0 12.2 -
56 0 0 4.3 -
57 0 0 8.4 -
58 0 0 5.5 -
59 0 0 8.9 -
60 0 0 5.6 0.25
61 0 0 3.2 -
62 0 0 12.1 -
63 0 0 9.5 -
64 0 0 11.4 -
65 0 0 4.7 -
66 0 0 16.0 -
67 0 0 9.7 -
68 0 0 6.3 -
69 0 0 9.7 -
70 0 0 8.8 0.50
71 0 0 3.9 -
72 0 0 10.0 -
73 0 0 5.6 -
74 0 0 8.2 -
75 0 0 4.6 -
76 0 0 24.0 -
77 0 0 5.1 -
78 0 0 5.5 -
79 0 0 3.8 -
80 0 0 8.3 0
81 0 0 6.0 -
82 0 0 5.8 -
83 0 0 7.8 -
84 0 0 8.1 -
85 0 0 2.9 -
86 0 0 13.9 -
87 0 0 7.8 -
88 0 0 5.4 -
89 0 0 6.7 -
90 0 0 12.1 0
91 0 0 3.8 -
92 0 0 2.5 -
93 0 0 6.5 -
94 0 0 11.5 -
95 0 0 5.9 -
96 0 0 7.5 -
97 0 0 9.9 -
98 0 0 6.6 -
99 0 0 10.2 -

100 0 0 7.9 0
Minimum 0 0 2.5 0
Maximum 0 1 24.0 0.5

Mean 0 0 8.2 0.23
Standard Dev. 0 0 3.7 0.22

Geometric mean - - 7.4 -
Median 0 0 8.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_HENUP-3
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Table G.122: Pebble Count and Calcite Index, LC_DCEF, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.1  -
2 0 0 9.7  -
3 0 0 5.8  -
4 0 0 10.4  -
5 0 0 14.2  -
6 0 0 5.9  -
7 0 0 13.3  -
8 0 0 13.7  -
9 0 0 8.9  -

10 0 0 7.1 0.25
11 0 0 19.5  -
12 0 1 13.7  -
13 0 0 11.8  -
14 0 0 17.4  -
15 0 0 45.3  -
16 0 1 8.1  -
17 0 0 8.9  -
18 0 0 8.3  -
19 0 1 6.5  -
20 0 0 9.4 0.75
21 0 0 8.3  -
22 0 0 14.7  -
23 0 0 14.4  -
24 0 0 3.2  -
25 0 0 13.5  -
26 0 0 7.8  -
27 0 0 6.9  -
28 0 0 8.8  -
29 0 0 12.1  -
30 0 0 16.4 0.50
31 0 0 16.7  -
32 0 1 9.5  -
33 0 0 12.7  -
34 0 0 14.6  -
35 0 0 7.5  -
36 0 0 7.4  -
37 0 1 4.9  -
38 0 0 6.3  -
39 0 0 4.5  -
40 0 0 9.8 0.25
41 0 0 20.4  -
42 0 0 36.5  -
43 0 0 4.1  -
44 0 0 6.3  -
45 0 0 15.1  -
46 0 0 21.2  -
47 0 0 1.7  -
48 0 0 12.8  -
49 0 0 1.2  -
50 0 0 5.9 0
51 0 0 15.9  -
52 0 0 10.4  -
53 0 0 8.1  -
54 0 0 6.1  -
55 0 0 8.5  -
56 0 0 5.8  -
57 0 0 15.9  -
58 0 0 8.7  -
59 0 0 3.2  -
60 0 0 7.3 0.50
61 0 1 7.1  -
62 0 0 4.3  -
63 0 0 6.6  -
64 0 1 8.9  -
65 0 1 12.8  -
66 0 0 19.5  -
67 0 0 6.4  -
68 0 0 15.8  -
69 0 0 9.2  -
70 0 0 13.8  -
71 0 0 28.9  -
72 0 0 28.4  -
73 0 0 15.4  -
74 0 0 36.8  -
75 0 0 11.6  -
76 0 0 25.5  -
77 0 0 15.3  -
78 0 0 15.4  -
79 0 0 17.9  -
80 0 0 11.8 0
81 0 0 20.5  -
82 0 1 13.4  -
83 0 0 16.8  -
84 0 0 4.6  -
85 0 0 28.3  -
86 0 1 1.6  -
87 0 0 8.3  -
88 0 0 6.2  -
89 0 0 4.5  -
90 0 0 14.4 0
91 0 0 9.8  -
92 0 0 7.0  -
93 0 0 8.2  -
94 0 0 4.1  -
95 0 0 2.3  -
96 0 0 3.2  -
97 0 0 12.1  -
98 0 0 8.9  -
99 0 0 2.1  -

100 0 1 7.6 0.25
Minimum 0 0 1.2 0
Maximum 0 1.0 45.3 0.75

Mean 0 0.11 11.5 0.28
Standard Dev. 0 0.31 7.7 0.26

Geometric mean - - 9.4 -
Median 0 0 9.3 0.25

Calcite Index - -

Note: "-" indicates no data. 

LC_DCEF
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Table G.123: Pebble Count and Calcite Index, RG_FO26, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.1 -
2 0 0 9.5 -
3 0 0 20.1 -
4 0 0 9.1 -
5 0 0 33.5 -
6 0 0 6.0 -
7 0 0 11.9 -
8 0 0 12.2 -
9 0 0 6.4 -

10 0 0 15.4 0.50
11 0 0 6.2 -
12 0 0 4.8 -
13 0 0 17.5 -
14 0 0 17.5 -
15 0 0 12.6 -
16 0 0 10.4 -
17 0 0 10.5 -
18 0 0 4.1 -
19 0 0 11.7 -
20 0 0 14.5 0
21 0 0 8.2 -
22 0 0 14.4 -
23 0 0 5.5 -
24 0 0 11.3 -
25 0 0 4.9 -
26 0 0 7.2 -
27 0 0 8.6 -
28 0 0 7.2 -
29 0 0 4.5 -
30 0 0 7.7 0.25
31 0 0 13.1 -
32 0 0 5.9 -
33 0 0 6.0 -
34 0 0 11.2 -
35 0 0 8.4 -
36 0 0 3.2 -
37 0 0 8.5 -
38 0 0 14.0 -
39 0 0 6.4 -
40 0 0 16.2 0.25
41 0 0 5.1 -
42 0 0 11.0 -
43 0 0 8.0 -
44 0 0 8.1 -
45 0 0 8.6 -
46 0 0 3.3 -
47 0 0 7.1 -
48 0 0 9.2 -
49 0 0 6.9 -
50 0 0 12.1 0.25
51 0 0 6.1 -
52 0 0 9.4 -
53 0 0 24.5 -
54 0 0 5.7 -
55 0 0 5.1 -
56 0 0 4.5 -
57 0 0 2.7 -
58 0 0 12.6 -
59 0 0 10.2 -
60 0 0 8.5 0
61 0 0 14.5 -
62 0 0 10.5 -
63 0 0 7.2 -
64 0 0 11.9 -
65 0 0 3.3 -
66 0 0 14.0 -
67 0 0 6.8 -
68 0 0 5.5 -
69 0 0 6.7 -
70 0 0 8.5 0.25
71 0 0 2.1 -
72 0 0 19.3 -
73 0 0 11.5 -
74 0 0 10.2 -
75 0 0 7.7 -
76 0 0 6.9 -
77 0 0 10.4 -
78 0 0 9.0 -
79 0 0 9.5 -
80 0 0 8.2 0
81 0 0 18.1 -
82 0 0 15.3 -
83 0 0 6.9 -
84 0 0 7.9 -
85 0 0 9.5 -
86 0 0 8.0 -
87 0 0 6.5 -
88 0 0 8.2 -
89 0 0 6.2 -
90 0 0 7.8 0
91 0 0 15.3 -
92 0 0 12.5 -
93 0 0 10.9 -
94 0 0 18.0 -
95 0 0 8.8 -
96 0 0 4.1 -
97 0 0 3.0 -
98 0 0 6.2 -
99 0 0 6.0 -

100 0 0 4.6 0
Minimum 0 0 2.1 0
Maximum 0 0 33.5 0.50

Mean 0 0 9.5 0.15
Standard Dev. 0 0 4.9 0.17

Geometric mean - - 8.5 -
Median 0 0 8.5 0.13

Calcite Index - -

Note: "-" indicates no data. 

RG_FO26-1

0
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Table G.123: Pebble Count and Calcite Index, RG_FO26, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.0 -
2 0 0 15.7 -
3 0 0 8.5 -
4 0 0 5.3 -
5 0 0 4.2 -
6 0 0 6.9 -
7 0 0 6.7 -
8 0 0 17.1 -
9 0 0 6.7 -

10 0 0 9.2 0.50
11 0 0 11.9 -
12 0 0 10.5 -
13 0 0 7.4 -
14 0 1 7.2 -
15 0 0 8.6 -
16 0 0 15.7 -
17 0 0 3.1 -
18 0 0 12.9 -
19 0 0 3.6 -
20 0 0 11.6 0.25
21 0 0 4.9 -
22 0 0 7.1 -
23 0 0 8.6 -
24 0 0 8.6 -
25 0 1 19.0 -
26 0 0 13.9 -
27 0 0 7.5 -
28 0 0 7.4 -
29 0 0 1.1 -
30 0 0 7.6 0.25
31 0 0 17.5 -
32 0 0 7.0 -
33 0 0 23.5 -
34 0 0 15.1 -
35 0 0 14.0 -
36 0 0 26.5 -
37 0 0 10.2 -
38 0 0 2.1 -
39 0 0 4.4 -
40 0 0 8.8 0
41 0 0 14.6 -
42 0 0 15.2 -
43 0 0 6.5 -
44 0 0 2.3 -
45 0 0 13.9 -
46 0 0 8.9 -
47 0 0 6.2 -
48 0 0 4.5 -
49 0 0 7.0 -
50 0 0 4.2 0.25
51 0 0 13.3 -
52 0 0 5.7 -
53 0 0 4.3 -
54 0 0 6.8 -
55 0 0 12.2 -
56 0 0 3.1 -
57 0 0 8.6 -
58 0 0 8.7 -
59 0 0 11.5 -
60 0 0 6.3 0.25
61 0 0 12.0 -
62 0 0 30.0 -
63 0 0 4.1 -
64 0 0 12.9 -
65 0 0 3.9 -
66 0 0 11.1 -
67 0 0 4.6 -
68 0 0 16.9 -
69 0 1 11.5 -
70 0 0 9.2 0.50
71 0 0 6.3 -
72 0 0 2.1 -
73 0 0 18.8 -
74 0 0 11.8 -
75 0 0 9.5 -
76 0 0 6.6 -
77 0 0 23.0 -
78 0 0 2.1 -
79 0 0 6.5 -
80 0 0 7.1 0.50
81 0 0 10.5 -
82 0 0 2.7 -
83 0 0 19.9 -
84 0 0 3.8 -
85 0 0 9.1 -
86 0 0 35.5 -
87 0 0 4.2 -
88 0 0 6.1 -
89 0 0 11.5 -
90 0 0 5.7 0.50
91 0 0 11.5 -
92 0 0 2.2 -
93 0 0 14.0 -
94 0 0 18.1 -
95 0 0 8.3 -
96 0 0 4.5 -
97 0 0 11.8 -
98 0 0 11.1 -
99 0 0 11.4 -

100 0 0 16.2 0.25
Minimum 0 0 1.1 0
Maximum 0 1 35.5 0.50

Mean 0 0 9.9 0.33
Standard Dev. 0 0 6.1 0.17

Geometric mean - - 8.2 -
Median 0 0 8.6 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_FO26-2

0
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Table G.123: Pebble Count and Calcite Index, RG_FO26, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.9 -
2 0 0 12.0 -
3 0 0 8.4 -
4 0 0 6.9 -
5 0 0 5.2 -
6 0 0 15.7 -
7 0 0 9.5 -
8 0 0 13.2 -
9 0 0 8.1 -

10 0 0 12.3 0.25
11 0 0 9.4 -
12 0 0 7.5 -
13 0 0 4.5 -
14 0 0 8.1 -
15 0 0 15.4 -
16 0 0 8.2 -
17 0 0 4.9 -
18 0 0 6.2 -
19 0 0 7.8 -
20 0 0 6.2 0
21 0 0 5.6 -
22 0 0 11.2 -
23 0 0 4.3 -
24 0 0 10.7 -
25 0 0 6.1 -
26 0 0 3.9 -
27 0 0 12.2 -
28 0 0 5.5 -
29 0 1 10.0 -
30 0 0 7.8 0.50
31 0 0 9.5 -
32 0 0 8.9 -
33 0 0 9.5 -
34 0 0 8.1 -
35 0 0 4.1 -
36 0 0 3.9 -
37 0 0 14.8 -
38 0 0 11.4 -
39 0 0 14.8 -
40 0 0 8.6 0.25
41 0 0 4.2 -
42 0 0 12.9 -
43 0 0 3.2 -
44 0 0 2.7 -
45 0 0 8.2 -
46 0 0 18.5 -
47 0 0 6.1 -
48 0 0 9.1 -
49 0 0 4.4 -
50 0 0 8.7 0.50
51 0 0 7.7 -
52 0 0 11.5 -
53 0 0 8.1 -
54 0 0 3.6 -
55 0 0 12.2 -
56 0 0 4.3 -
57 0 0 8.4 -
58 0 0 5.5 -
59 0 0 8.9 -
60 0 0 5.6 0.25
61 0 0 3.2 -
62 0 0 12.1 -
63 0 0 9.5 -
64 0 0 11.4 -
65 0 0 4.7 -
66 0 0 16.0 -
67 0 0 9.7 -
68 0 0 6.3 -
69 0 0 9.7 -
70 0 0 8.8 0.50
71 0 0 3.9 -
72 0 0 10.0 -
73 0 0 5.6 -
74 0 0 8.2 -
75 0 0 4.6 -
76 0 0 24.0 -
77 0 0 5.1 -
78 0 0 5.5 -
79 0 0 3.8 -
80 0 0 8.3 0
81 0 0 6.0 -
82 0 0 5.8 -
83 0 0 7.8 -
84 0 0 8.1 -
85 0 0 2.9 -
86 0 0 13.9 -
87 0 0 7.8 -
88 0 0 5.4 -
89 0 0 6.7 -
90 0 0 12.1 0
91 0 0 3.8 -
92 0 0 2.5 -
93 0 0 6.5 -
94 0 0 11.5 -
95 0 0 5.9 -
96 0 0 7.5 -
97 0 0 9.9 -
98 0 0 6.6 -
99 0 0 10.2 -

100 0 0 7.9 0
Minimum 0 0 2.5 0
Maximum 0 1 24.0 0.50

Mean 0 0 8.2 0.23
Standard Dev. 0 0 3.7 0.22

Geometric mean - - 7.4 -
Median 0 0 8.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_FO26-3
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Table G.124: Pebble Count and Calcite Index, RG_LI24, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.6 -
2 0 0 10.4 -
3 0 0 4.3 -
4 0 0 5.6 -
5 0 0 25.3 -
6 0 0 10.7 -
7 0 0 6.5 -
8 0 0 7.3 -
9 0 0 28.5 -

10 0 0 21.0 0.25
11 0 0 5.9 -
12 0 0 18.4 -
13 0 0 4.3 -
14 0 0 17.7 -
15 0 0 11.5 -
16 0 0 4.2 -
17 0 0 14.4 -
18 0 0 13.2 -
19 0 0 8.9 -
20 0 0 5.5 0.50
21 0 0 18.1 -
22 0 0 4.4 -
23 0 0 6.8 -
24 0 0 5.6 -
25 0 0 6.7 -
26 0 0 8.9 -
27 0 0 3.7 -
28 0 0 9.2 -
29 0 0 4.8 -
30 0 0 5.3 0
31 0 0 10.0 -
32 0 0 4.0 -
33 0 0 6.1 -
34 0 0 7.3 -
35 0 0 10.2 -
36 0 0 5.4 -
37 0 0 9.8 -
38 0 0 6.0 -
39 0 0 5.4 -
40 0 0 5.3 0
41 0 0 5.6 -
42 0 0 4.7 -
43 0 0 5.8 -
44 0 0 5.4 -
45 0 0 9.6 -
46 0 0 9.7 -
47 0 0 3.5 -
48 0 0 5.2 -
49 0 0 9.9 -
50 0 0 10.1 0.25
51 0 0 14.6 -
52 0 0 9.8 -
53 0 0 4.4 -
54 0 0 3.8 -
55 0 0 2.1 -
56 0 0 6.9 -
57 0 0 12.9 -
58 0 0 11.6 -
59 0 0 3.6 -
60 0 0 3.8 0
61 0 0 4.2 -
62 0 0 5.3 -
63 0 0 8.1 -
64 0 0 8.2 -
65 0 0 14.5 -
66 0 0 11.4 -
67 0 0 6.4 -
68 0 0 10.6 -
69 0 0 3.8 -
70 0 0 12.2 0.25
71 0 0 5.1 -
72 0 0 4.7 -
73 0 0 4.6 -
74 0 0 4.6 -
75 0 0 8.5 -
76 0 0 10.3 -
77 0 0 10.8 -
78 0 0 6.4 -
79 0 0 7.7 -
80 0 0 3.9 0
81 0 0 33.5 -
82 0 0 4.6 -
83 0 0 6.4 -
84 0 0 4.7 -
85 0 0 5.4 -
86 0 0 6.4 -
87 0 0 4.5 -
88 0 0 7.3 -
89 0 0 7.1 -
90 0 0 4.9 0.25
91 0 0 12.7 -
92 0 0 19.6 -
93 0 0 10.7 -
94 0 0 3.9 -
95 0 0 5.6 -
96 0 0 8.5 -
97 0 0 10.6 -
98 0 0 6.7 -
99 0 0 5.8 -

100 0 0 17.8 0.50
Minimum 0 0 2.1 0
Maximum 0 0 33.5 0.50

Mean 0 0 8.6 0.20
Standard Dev. 0 0 5.4 0.20

Geometric mean - - 7.4 -
Median 0 0 6.7 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_LI24-1

0
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Table G.124: Pebble Count and Calcite Index, RG_LI24, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 21.7 -
2 0 0 5.4 -
3 0 0 5.1 -
4 0 0 18.9 -
5 0 0 8.5 -
6 0 0 14.2 -
7 0 0 1.8 -
8 0 0 19.4 -
9 0 0 75.0 -

10 0 0 4.4 0
11 0 0 7.2 -
12 0 0 5.1 -
13 0 0 1.9 -
14 0 0 2.1 -
15 0 0 6.1 -
16 0 0 9.8 -
17 0 0 12.8 -
18 0 0 6.1 -
19 0 0 4.8 -
20 0 0 7.3 0.25
21 0 0 13.6 -
22 0 0 4.4 -
23 0 0 15.4 -
24 0 0 38.3 -
25 0 0 4.8 -
26 0 0 10.2 -
27 0 0 4.4 -
28 0 0 13.5 -
29 0 0 5.1 -
30 0 0 12.6 0.75
31 0 0 7.0 -
32 0 0 7.1 -
33 0 0 3.4 -
34 0 0 6.9 -
35 0 0 3.2 -
36 0 0 15.8 -
37 0 0 4.9 -
38 0 0 5.5 -
39 0 0 5.2 -
40 0 0 6.2 0
41 0 0 8.0 -
42 0 0 5.1 -
43 0 0 30.2 -
44 0 0 2.3 -
45 0 0 29.6 -
46 0 0 8.2 -
47 0 0 14.3 -
48 0 0 11.9 -
49 0 0 12.0 -
50 0 0 6.0 0.25
51 0 0 27.6 -
52 0 0 2.4 -
53 0 0 8.5 -
54 0 0 19.3 -
55 0 0 6.7 -
56 0 0 3.2 -
57 0 0 15.6 -
58 0 0 4.1 -
59 0 0 4.0 -
60 0 0 5.8 0.50
61 0 0 9.9 -
62 0 0 2.5 -
63 0 0 5.5 -
64 0 0 3.4 -
65 0 0 5.9 -
66 0 0 8.2 -
67 0 0 6.7 -
68 0 0 11.3 -
69 0 0 32.2 -
70 0 0 14.6 0.50
71 0 0 9.2 -
72 0 0 6.8 -
73 0 0 6.2 -
74 0 0 6.8 -
75 0 0 3.1 -
76 0 0 2.6 -
77 0 0 13.5 -
78 0 0 18.2 -
79 0 0 5.6 -
80 0 0 2.3 0
81 0 0 13.5 -
82 0 0 2.9 -
83 0 0 15.7 -
84 0 0 11.3 -
85 0 0 9.2 -
86 0 0 15.6 -
87 0 0 9.3 -
88 0 0 6.8 -
89 0 0 5.4 -
90 0 0 2.8 0
91 0 0 5.0 -
92 0 0 13.6 -
93 0 0 6.9 -
94 0 0 5.4 -
95 0 0 4.1 -
96 0 0 6.1 -
97 0 0 8.3 -
98 0 0 23.6 -
99 0 0 6.3 -

100 0 0 6.4 0
Minimum 0 0 1.8 0
Maximum 0 0 75.0 0.75

Mean 0 0 10.0 0.23
Standard Dev. 0 0 9.6 0.28

Geometric mean - - 7.6 -
Median 0 0 6.8 0.13

Calcite Index - -

Note: "-" indicates no data. 

RG_LI24-2
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Table G.124: Pebble Count and Calcite Index, RG_LI24, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.4 -
2 0 0 10.6 -
3 0 0 7.4 -
4 0 0 7.4 -
5 0 0 26.3 -
6 0 0 2.6 -
7 0 0 6.0 -
8 0 0 8.3 -
9 0 0 4.3 -

10 0 0 9.4 0
11 0 0 5.7 -
12 0 0 5.6 -
13 0 0 12.8 -
14 0 0 4.2 -
15 0 0 6.8 -
16 0 0 3.4 -
17 0 0 24.4 -
18 0 0 5.5 -
19 0 0 20.2 -
20 0 0 7.3 0
21 0 0 6.9 -
22 0 0 6.3 -
23 0 0 14.2 -
24 0 0 7.9 -
25 0 0 33.5 -
26 0 0 6.3 -
27 0 0 13.6 -
28 0 0 4.5 -
29 0 0 5.6 -
30 0 0 9.1 0
31 0 0 6.5 -
32 0 0 4.2 -
33 0 0 14.8 -
34 0 0 6.4 -
35 0 0 17.2 -
36 0 0 4.1 -
37 0 0 6.7 -
38 0 0 4.0 -
39 0 0 7.9 -
40 0 0 5.2 0
41 0 0 3.2 -
42 0 0 6.5 -
43 0 0 35.3 -
44 0 0 3.2 -
45 0 0 2.7 -
46 0 0 6.7 -
47 0 0 8.2 -
48 0 0 9.6 -
49 0 0 4.1 -
50 0 0 3.6 0
51 0 0 4.2 -
52 0 0 9.7 -
53 0 0 4.7 -
54 0 0 7.8 -
55 0 0 7.4 -
56 0 0 9.2 -
57 0 0 11.9 -
58 0 0 11.9 -
59 0 0 2.5 -
60 0 0 5.0 0
61 0 0 8.5 -
62 0 0 4.0 -
63 0 0 13.5 -
64 0 0 7.6 -
65 0 0 7.8 -
66 0 0 9.5 -
67 0 0 4.1 -
68 0 0 4.7 -
69 0 0 8.3 -
70 0 0 6.7 0.25
71 0 0 8.6 -
72 0 0 11.5 -
73 0 0 4.5 -
74 0 0 7.7 -
75 0 0 8.5 -
76 0 0 7.9 -
77 0 0 8.4 -
78 0 0 8.3 -
79 0 0 28.2 -
80 0 0 4.7 0
81 0 0 6.5 -
82 0 0 5.0 -
83 0 0 9.6 -
84 0 0 12.4 -
85 0 0 4.7 -
86 0 0 5.6 -
87 0 0 8.6 -
88 0 0 10.2 -
89 0 0 9.7 -
90 0 0 8.6 0
91 0 0 10.1 -
92 0 0 41.8 -
93 0 0 6.8 -
94 0 0 10.7 -
95 0 0 9.0 -
96 0 0 8.0 -
97 0 0 4.2 -
98 0 0 8.5 -
99 0 0 8.1 -

100 0 0 3.3 0
Minimum 0 0 2.4 0
Maximum 0 0 41.8 0.25

Mean 0 0 8.9 0.03
Standard Dev. 0 0 6.8 0.08

Geometric mean - - 7.4 -
Median 0 0 7.5 0

Calcite Index - -

Note: "-" indicates no data. 

RG_LI24-3
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Table G.125: Pebble Count and Calcite Index, RG_SLINE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.1 -
2 0 0 9.5 -
3 0 0 11.3 -
4 0 0 8.6 -
5 0 0 5.4 -
6 0 0 6.7 -
7 0 0 33.2 -
8 0 0 17.9 -
9 0 0 10.1 -
10 0 0 5.0 0
11 0 0 15.1 -
12 0 0 6.5 -
13 0 0 15.4 -
14 0 0 10.9 -
15 0 0 9.3 -
16 0 0 61.5 -
17 0 0 16.5 -
18 0 0 13.6 -
19 0 0 22.5 -
20 0 0 11.6 0
21 0 0 16.4 -
22 0 0 14.6 -
23 0 0 7.4 -
24 0 0 8.3 -
25 0 0 8.5 -
26 0 0 7.2 -
27 0 0 15.5 -
28 0 0 11.2 -
29 0 0 11.1 -
30 0 0 20.4 0.75
31 0 0 7.3 -
32 0 0 9.3 -
33 0 0 18.5 -
34 0 0 8.3 -
35 0 0 16.8 -
36 0 0 9.0 -
37 0 0 7.0 -
38 0 0 11.6 -
39 0 0 9.2 -
40 0 0 10.7 0.25
41 0 0 31.7 -
42 0 0 10.4 -
43 0 0 18.4 -
44 0 0 12.6 -
45 0 0 11.8 -
46 0 0 10.4 -
47 0 0 9.3 -
48 0 0 11.8 -
49 0 0 9.2 -
50 0 0 12.3 0.50
51 0 0 18.3 -
52 0 0 8.3 -
53 0 0 5.1 -
54 0 0 10.9 -
55 0 0 9.0 -
56 0 0 30.4 -
57 0 0 10.3 -
58 0 0 19.7 -
59 0 0 7.1 -
60 0 0 25.2 0.50
61 0 0 7.3 -
62 0 0 23.4 -
63 0 0 20.2 -
64 0 0 7.1 -
65 0 0 4.3 -
66 0 0 9.9 -
67 0 0 19.8 -
68 0 0 7.7 -
69 0 0 10.9 -
70 0 0 12.5 0.25
71 0 0 19.8 -
72 0 0 13.0 -
73 0 0 14.7 -
74 0 0 9.6 -
75 0 0 19.5 -
76 0 0 12.3 -
77 0 0 4.5 -
78 0 0 27.5 -
79 0 0 24.2 -
80 0 0 7.8 0
81 0 0 12.3 -
82 0 0 11.4 -
83 0 0 11.4 -
84 0 0 6.9 -
85 0 0 21.0 -
86 0 0 3.2 -
87 0 0 13.3 -
88 0 0 7.7 -
89 0 0 12.4 -
90 0 0 6.4 0.25
91 0 0 8.3 -
92 0 0 4.9 -
93 0 0 14.2 -
94 0 0 5.6 -
95 0 0 8.4 -
96 0 0 14.5 -
97 0 0 8.8 -
98 0 0 5.8 -
99 0 0 11.0 -
100 0 0 10.4 0.25

Minimum 0 0 3.2 0
Maximum 0 0 61.5 0.75

Mean 0 0 12.8 0.28
Standard Dev. 0 0 7.9 0.25

Geometric mean - - 11.2 -
Median 0 0 10.9 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.125: Pebble Count and Calcite Index, RG_SLINE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.5 -
2 0 0 7.3 -
3 0 0 4.6 -
4 0 0 2.8 -
5 0 0 13.6 -
6 0 0 7.9 -
7 0 0 5.3 -
8 0 0 14.2 -
9 0 0 15.1 -
10 0 0 8.9 0.50
11 0 0 14.6 -
12 0 0 6.1 -
13 0 0 10.6 -
14 0 0 10.7 -
15 0 0 33.5 -
16 0 0 5.4 -
17 0 0 7.4 -
18 0 0 9.7 -
19 0 0 16.2 -
20 0 0 4.8 0.50
21 0 0 8.2 -
22 0 0 7.8 -
23 0 0 14.7 -
24 0 0 9.0 -
25 0 0 5.2 -
26 0 0 8.3 -
27 0 0 5.7 -
28 0 0 3.2 -
29 0 0 15.6 -
30 0 0 11.3 0.50
31 0 1 9.4 -
32 0 0 4.6 -
33 0 0 8.5 -
34 0 0 8.2 -
35 0 0 8.2 -
36 0 0 12.5 -
37 0 0 10.5 -
38 0 0 7.3 -
39 0 0 7.5 -
40 0 0 5.4 -
41 0 0 24.0 -
42 0 0 4.3 0
43 0 0 31.9 -
44 0 0 8.5 -
45 0 0 5.8 -
46 0 0 9.8 -
47 0 0 3.2 -
48 0 0 2.5 -
49 0 0 19.3 -
50 0 0 10.4 0.50
51 0 0 6.1 -
52 0 0 16.7 -
53 0 0 19.8 -
54 0 0 11.6 -
55 0 0 20.5 -
56 0 0 7.3 -
57 0 0 28.2 -
58 0 0 7.4 -
59 0 0 6.9 -
60 0 0 7.9 0
61 0 0 17.2 -
62 0 0 7.9 -
63 0 0 7.5 -
64 0 0 3.8 -
65 0 0 6.2 -
66 0 0 4.3 -
67 0 0 27.2 -
68 0 0 12.9 -
69 0 0 5.9 -
70 0 0 3.0 0
71 0 0 10.0 -
72 0 0 11.4 -
73 0 0 6.5 -
74 0 0 4.4 -
75 0 0 4.7 -
76 0 0 2.3 -
77 0 0 2.8 -
78 0 0 6.0 -
79 0 0 37.3 -
80 0 0 6.2 0
81 0 0 11.3 -
82 0 0 7.0 -
83 0 0 2.0 -
84 0 0 11.2 -
85 0 0 11.8 -
86 0 0 9.3 -
87 0 0 11.9 -
88 0 0 13.0 -
89 0 0 6.6 -
90 0 0 21.4 0.75
91 0 0 5.0 -
92 0 0 9.4 -
93 0 0 11.6 -
94 0 0 3.4 -
95 0 0 7.9 -
96 0 0 9.0 -
97 0 0 3.2 -
98 0 0 22.1 -
99 0 0 2.3 -
100 0 0 20.1 0

Minimum 0 0 2.0 0
Maximum 0 1 37.3 0.75

Mean 0 0 10.1 0.28
Standard Dev. 0 0 7.0 0.30

Geometric mean - - 8.3 -
Median 0 0 8.2 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.125: Pebble Count and Calcite Index, RG_SLINE, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.5 -
2 0 0 26.2 -
3 0 0 14.1 -
4 0 0 11.0 -
5 0 0 19.0 -
6 0 0 16.6 -
7 0 0 12.8 -
8 0 0 5.5 -
9 0 0 12.1 -
10 0 0 10.5 0.50
11 0 0 23.5 -
12 0 0 5.0 -
13 0 0 8.1 -
14 0 0 9.6 -
15 0 0 9.7 -
16 0 0 8.0 -
17 0 0 9.2 -
18 0 0 11.4 -
19 0 0 7.5 -
20 0 0 14.0 0.25
21 0 0 17.2 -
22 0 0 11.8 -
23 0 0 13.4 -
24 0 0 14.0 -
25 0 0 4.7 -
26 0 0 4.3 -
27 0 0 11.1 -
28 0 0 19.8 -
29 0 0 6.9 -
30 0 0 7.5 0
31 0 0 4.4 -
32 0 0 11.8 -
33 0 0 7.7 -
34 0 0 10.8 -
35 0 0 20.5 -
36 0 0 8.5 -
37 0 0 11.2 -
38 0 0 19.8 -
39 0 0 31.9 -
40 0 0 4.2 0
41 0 0 5.9 -
42 0 0 10.5 -
43 0 0 8.9 -
44 0 0 9.9 -
45 0 0 17.3 -
46 0 0 13.9 -
47 0 0 38.4 -
48 0 0 13.8 -
49 0 0 16.2 -
50 0 0 9.2 0.25
51 0 0 9.0 -
52 0 0 3.2 -
53 0 0 6.3 -
54 0 0 11.4 -
55 0 0 3.8 -
56 0 0 7.2 -
57 0 0 7.2 -
58 0 0 4.0 -
59 0 0 16.1 -
60 0 0 29.6 0.25
61 0 0 3.7 -
62 0 0 7.0 -
63 0 0 9.6 -
64 0 0 12.5 -
65 0 0 5.0 -
66 0 0 31.0 -
67 0 0 4.5 -
68 0 0 9.2 -
69 0 0 25.9 -
70 0 0 5.8 0
71 0 0 1.8 -
72 0 0 40.0 -
73 0 0 13.8 -
74 0 0 12.2 -
75 0 0 17.7 -
76 0 0 13.5 -
77 0 0 13.6 -
78 0 0 2.6 -
79 0 0 19.3 -
80 0 0 13.5 0.75
81 0 0 12.7 -
82 0 0 7.7 -
83 0 0 3.9 -
84 0 0 42.5 -
85 0 0 26.3 -
86 0 0 9.8 -
87 0 0 11.3 -
88 0 0 9.0 -
89 0 0 5.1 -
90 0 0 3.5 0
91 0 0 9.0 -
92 0 0 4.1 -
93 0 0 15.2 -
94 0 0 28.5 -
95 0 0 16.8 -
96 0 0 7.8 -
97 0 0 9.4 -
98 0 0 4.9 -
99 0 0 6.2 -
100 0 0 5.9 0

Minimum 0 0 1.8 0
Maximum 0 0 42.5 0.75

Mean 0 0 12.3 0.20
Standard Dev. 0 0 8.2 0.26

Geometric mean - - 10.1 -
Median 0 0 10.2 0.13

Calcite Index - -

Note: "-" indicates no data. 
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Table G.126: Pebble Count and Calcite Index, RG_UCWER, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 12.2 -
2 0 0 3.0 -
3 0 0 8.5 -
4 0 0 10.1 -
5 0 0 12.4 -
6 0 0 12.2 -
7 0 0 10.0 -
8 0 0 10.3 -
9 0 0 7.0 -

10 0 0 6.3 0.50
11 0 0 4.1 -
12 0 0 6.5 -
13 0 0 6.5 -
14 0 0 4.5 -
15 0 0 10.3 -
16 0 0 10.2 -
17 0 0 14.0 -
18 0 0 13.4 -
19 0 0 7.6 -
20 0 0 10.3 0.50
21 0 0 13.5 -
22 0 0 7.2 -
23 0 0 10.4 -
24 0 0 12.2 -
25 0 0 10.3 -
26 0 0 9.4 -
27 0 0 7.5 -
28 0 0 10.5 -
29 0 0 3.2 -
30 0 0 6.2 0.25
31 0 0 3.3 -
32 0 0 6.2 -
33 0 0 2.2 -
34 0 0 4.5 -
35 0 0 4.6 -
36 0 0 8.0 -
37 0 0 19.0 -
38 0 0 7.5 -
39 0 0 6.5 -
40 0 0 6.5 0.50
41 0 0 3.5 -
42 0 0 4.0 -
43 0 0 3.2 -
44 0 0 4.6 -
45 0 0 10.8 -
46 0 0 3.6 -
47 0 0 9.7 -
48 0 0 6.7 -
49 0 0 4.5 -
50 0 0 7.1 0.50
51 0 0 5.1 -
52 0 0 6.3 -
53 0 0 5.2 -
54 0 0 10.5 -
55 0 0 6.1 -
56 0 0 2.5 -
57 0 0 6.1 -
58 0 0 9.6 -
59 0 0 6.5 -
60 0 0 13.1 0.25
61 0 0 8.8 -
62 0 0 14.2 -
63 0 0 3.6 -
64 0 0 12.0 -
65 0 0 8.5 -
66 0 0 8.2 -
67 0 0 10.1 -
68 0 0 7.1 -
69 0 0 9.8 -
70 0 0 5.1 0.75
71 0 0 4.7 -
72 0 0 11.0 -
73 0 0 3.9 -
74 0 0 7.5 -
75 0 0 4.6 -
76 0 0 8.3 -
77 0 0 5.6 -
78 0 0 12.0 -
79 0 0 10.0 -
80 0 0 10.9 0.75
81 0 0 3.8 -
82 0 0 5.3 -
83 0 0 6.2 -
84 0 0 3.8 -
85 0 0 5.7 -
86 0 0 6.1 -
87 0 0 6.6 -
88 0 0 4.5 -
89 0 0 10.0 -
90 0 0 4.2 0.75
91 0 0 3.1 -
92 0 0 11.1 -
93 0 0 3.2 -
94 0 0 28.0 -
95 0 0 3.7 -
96 0 0 4.1 -
97 0 0 5.6 -
98 0 0 4.2 -
99 0 0 12.7 -

100 0 0 6.5 0.50
Minimum 0 0 2.2 0.25
Maximum 0 0 28.0 0.75

Mean 0 0 7.7 0.53
Standard Dev. 0 0 3.9 0.18

Geometric mean - - 6.9 -
Median 0 0 6.7 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.126: Pebble Count and Calcite Index, RG_UCWER, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.2 -
2 0 0 6.4 -
3 0 0 8.0 -
4 0 0 7.4 -
5 0 0 4.3 -
6 0 0 4.9 -
7 0 0 5.6 -
8 0 0 5.2 -
9 0 0 2.4 -

10 0 0 4.5 0.25
11 0 0 4.6 -
12 0 0 3.2 -
13 0 0 7.1 -
14 0 0 4.2 -
15 0 0 18.1 -
16 0 0 3.9 -
17 0 0 11.6 -
18 0 0 7.5 -
19 0 0 6.4 -
20 0 0 4.7 0.50
21 0 0 10.5 -
22 0 0 3.3 -
23 0 0 9.1 -
24 0 0 12.6 -
25 0 0 4.0 -
26 0 0 15.9 -
27 0 0 6.1 -
28 0 0 14.5 -
29 0 0 14.5 -
30 0 0 5.2 0.25
31 0 0 6.0 -
32 0 0 11.3 -
33 0 0 2.5 -
34 0 0 2.6 -
35 0 0 5.1 -
36 0 0 7.7 -
37 0 0 24.0 -
38 0 0 3.7 -
39 0 0 13.0 -
40 0 0 2.0 0
41 0 0 3.4 -
42 0 0 10.2 -
43 0 0 3.6 -
44 0 0 8.3 -
45 0 0 5.1 -
46 0 0 9.9 -
47 0 0 4.6 -
48 0 0 7.5 -
49 0 0 6.2 -
50 0 0 14.0 0.25
51 0 0 7.5 -
52 0 0 7.3 -
53 0 0 11.0 -
54 0 0 11.2 -
55 0 0 14.1 -
56 0 0 25.0 -
57 0 0 6.3 -
58 0 0 4.3 -
59 0 0 5.6 -
60 0 0 10.4 0.50
61 0 0 7.4 -
62 0 0 5.0 -
63 0 0 3.3 -
64 0 0 18.0 -
65 0 0 9.2 -
66 0 0 11.5 -
67 0 0 9.1 -
68 0 0 13.5 -
69 0 0 5.5 -
70 0 0 6.1 0.75
71 0 0 4.1 -
72 0 0 5.5 -
73 0 0 6.6 -
74 0 0 8.6 -
75 0 0 10.6 -
76 0 0 8.5 -
77 0 0 6.2 -
78 0 0 3.1 -
79 0 0 3.9 -
80 0 0 4.5 0.50
81 0 0 12.6 -
82 0 0 4.9 -
83 0 0 3.0 -
84 0 0 2.5 -
85 0 0 10.1 -
86 0 0 5.1 -
87 0 0 14.2 -
88 0 0 11.2 -
89 0 0 7.0 -
90 0 0 13.0 0.25
91 0 0 18.0 -
92 0 0 10.2 -
93 0 0 10.2 -
94 0 0 10.5 -
95 0 0 7.0 -
96 0 0 5.4 -
97 0 0 3.7 -
98 0 0 3.6 -
99 0 0 11.1 -

100 0 0 3.3 0.50
Minimum 0 0 2.0 0
Maximum 0 0 25.0 0.75

Mean 0 0 7.9 0.38
Standard Dev. 0 0 4.6 0.21

Geometric mean - - 6.8 -
Median 0 0 6.5 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.126: Pebble Count and Calcite Index, RG_UCWER, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.2 -
2 0 0 7.4 -
3 0 0 4.5 -
4 0 0 20.0 -
5 0 0 6.3 -
6 0 0 4.0 -
7 0 0 7.1 -
8 0 0 16.5 -
9 0 0 4.5 -

10 0 0 4.6 0.75
11 0 0 5.6 -
12 0 0 12.4 -
13 0 0 12.1 -
14 0 0 2.6 -
15 0 0 6.1 -
16 0 0 4.3 -
17 0 0 4.3 -
18 0 0 2.5 -
19 0 0 12.0 -
20 0 0 11.6 0.25
21 0 0 3.1 -
22 0 0 10.5 -
23 0 0 2.6 -
24 0 0 14.0 -
25 0 0 13.5 -
26 0 0 4.0 -
27 0 0 9.7 -
28 0 0 9.5 -
29 0 0 4.3 -
30 0 0 13.3 0.75
31 0 0 3.3 -
32 0 0 6.3 -
33 0 0 11.2 -
34 0 0 15.2 -
35 0 0 7.6 -
36 0 0 11.4 -
37 0 0 11.2 -
38 0 0 9.3 -
39 0 0 10.1 -
40 0 0 7.1 0.50
41 0 0 4.8 -
42 0 0 17.0 -
43 0 0 10.4 -
44 0 0 8.8 -
45 0 0 3.5 -
46 0 0 10.2 -
47 0 0 5.3 -
48 0 0 18.5 -
49 0 0 14.0 -
50 0 0 4.2 0.25
51 0 0 9.5 -
52 0 0 8.9 -
53 0 0 2.6 -
54 0 0 10.8 -
55 0 0 9.5 -
56 0 0 9.2 -
57 0 0 11.3 -
58 0 0 4.0 -
59 0 0 4.3 -
60 0 0 6.6 0.50
61 0 0 12.0 -
62 0 0 4.8 -
63 0 0 4.7 -
64 0 0 9.7 -
65 0 0 10.9 -
66 0 0 3.0 -
67 0 0 3.5 -
68 0 0 2.9 -
69 0 0 11.5 -
70 0 0 5.5 0.50
71 0 0 5.0 -
72 0 0 6.0 -
73 0 0 4.4 -
74 0 0 10.1 -
75 0 0 6.2 -
76 0 0 9.3 -
77 0 0 26.0 -
78 0 0 3.1 -
79 0 0 6.4 -
80 0 0 4.1 0.50
81 0 0 5.0 -
82 0 0 8.3 -
83 0 0 5.6 -
84 0 0 6.6 -
85 0 0 10.5 -
86 0 0 4.2 -
87 0 0 4.5 -
88 0 0 6.1 -
89 0 0 6.8 -
90 0 0 5.2 0.25
91 0 0 5.1 -
92 0 0 16.0 -
93 0 0 4.0 -
94 0 0 5.6 -
95 0 0 7.7 -
96 0 0 8.5 -
97 0 0 5.4 -
98 0 0 3.2 -
99 0 0 17.0 -

100 0 0 6.4 0.5
Minimum 0 0 2.5 0.25
Maximum 0 0 26.0 0.75

Mean 0 0 8.0 0.48
Standard Dev. 0 0 4.4 0.18

Geometric mean - - 6.9 -
Median 0 0 6.6 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.127: Pebble Count and Calcite Index, RG_ELUGH, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 14.4 -
2 0 0 12.0 -
3 0 0 15.2 -
4 0 0 9.8 -
5 0 0 10.3 -
6 0 0 13.4 -
7 0 0 12.9 -
8 0 0 7.3 -
9 0 0 10.5 -

10 0 0 11.2 0.50
11 0 0 8.8 -
12 0 0 9.9 -
13 0 0 7.8 -
14 0 0 10.2 -
15 0 0 14.4 -
16 0 0 12.4 -
17 0 0 10.7 -
18 0 0 9.8 -
19 0 0 12.2 -
20 0 0 15.0 0.25
21 0 0 9.4 -
22 0 0 10.2 -
23 0 0 11.7 -
24 0 0 12.3 -
25 0 0 15.1 -
26 0 0 16.1 -
27 0 0 13.4 -
28 0 0 9.2 -
29 0 0 13.1 -
30 0 0 10.7 0
31 0 0 18.0 -
32 0 0 10.9 -
33 0 0 7.8 -
34 0 0 11.8 -
35 0 0 7.8 -
36 0 0 14.0 -
37 0 0 5.0 -
38 0 0 21.0 -
39 0 0 4.9 -
40 0 0 14.3 0.25
41 0 0 14.8 -
42 0 0 5.0 -
43 0 0 7.8 -
44 0 0 8.1 -
45 0 0 5.3 -
46 0 0 6.5 -
47 0 0 8.4 -
48 0 0 9.6 -
49 0 0 9.3 -
50 0 0 5.4 0
51 0 0 3.3 -
52 0 0 8.2 -
53 0 0 8.8 -
54 0 0 18.7 -
55 0 0 15.9 -
56 0 0 12.8 -
57 0 0 10.7 -
58 0 0 18.7 -
59 0 0 11.8 -
60 0 0 13.4 0.50
61 0 0 12.2 -
62 0 0 2.7 -
63 0 0 8.6 -
64 0 0 9.6 -
65 0 0 11.3 -
66 0 0 14.3 -
67 0 0 13.1 -
68 0 0 9.4 -
69 0 0 12.6 -
70 0 0 18.9 0.25
71 0 0 11.4 -
72 0 0 16.6 -
73 0 0 7.4 -
74 0 0 6.9 -
75 0 0 17.2 -
76 0 0 12.0 -
77 0 0 11.1 -
78 0 0 12.6 -
79 0 0 4.3 -
80 0 0 8.4 0
81 0 0 9.0 -
82 0 0 9.0 -
83 0 0 7.6 -
84 0 0 11.6 -
85 0 0 10.2 -
86 0 0 12.0 -
87 0 0 13.0 -
88 0 0 7.6 -
89 0 0 10.3 -
90 0 0 11.8 0
91 0 0 6.8 -
92 0 0 11.9 -
93 0 0 7.8 -
94 0 0 12.8 -
95 0 0 5.8 -
96 0 0 9.0 -
97 0 0 12.9 -
98 0 0 14.7 -
99 0 0 7.1 -

100 0 0 8.2 0.25
Minimum 0 0 2.7 0
Maximum 0 0 21.0 0.50

Mean 0 0 10.9 0.20
Standard Dev. 0 0 3.6 0.20

Geometric mean - - 10.2 -
Median 0 0 10.7 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.127: Pebble Count and Calcite Index, RG_ELUGH, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.6 -
2 0 0 11.2 -
3 0 0 7.0 -
4 0 0 13.3 -
5 0 0 10.6 -
6 0 0 5.9 -
7 0 0 7.4 -
8 0 0 11.7 -
9 0 0 13.4 -

10 0 0 6.1 0
11 0 0 9.4 -
12 0 0 7.2 -
13 0 0 14.7 -
14 0 0 9.9 -
15 0 0 15.8 -
16 0 0 13.6 -
17 0 0 4.6 -
18 0 0 4.2 -
19 0 0 12.6 -
20 0 0 21.3 0.50
21 0 0 4.7 -
22 0 0 18.1 -
23 0 0 9.9 -
24 0 0 10.8 -
25 0 0 8.8 -
26 0 0 2.5 -
27 0 0 12.9 -
28 0 0 8.8 -
29 0 0 13.1 -
30 0 0 8.9 0
31 0 0 5.4 -
32 0 0 2.9 -
33 0 0 15.6 -
34 0 0 7.1 -
35 0 0 10.3 -
36 0 0 17.1 -
37 0 0 5.3 -
38 0 0 10.4 -
39 0 0 9.4 -
40 0 0 7.9 0.25
41 0 0 15.8 -
42 0 0 15.2 -
43 0 0 5.6 -
44 0 0 8.6 -
45 0 0 10.8 -
46 0 0 13.1 -
47 0 0 11.7 -
48 0 0 13.8 -
49 0 0 10.6 -
50 0 0 5.0 0
51 0 0 8.9 -
52 0 0 14.6 -
53 0 0 11.7 -
54 0 0 4.3 -
55 0 0 6.6 -
56 0 0 5.2 -
57 0 0 4.8 -
58 0 0 3.2 -
59 0 0 11.5 -
60 0 0 10.1 0.50
61 0 0 10.4 -
62 0 0 11.9 -
63 0 0 5.6 -
64 0 0 13.2 -
65 0 0 15.8 -
66 0 0 9.8 -
67 0 0 12.2 -
68 0 0 9.6 -
69 0 0 9.8 -
70 0 0 5.2 0.50
71 0 0 10.2 -
72 0 0 12.4 -
73 0 0 10.5 -
74 0 0 12.6 -
75 0 0 10.1 -
76 0 0 7.7 -
77 0 0 9.2 -
78 0 0 14.3 -
79 0 0 8.7 -
80 0 0 9.2 0.75
81 0 0 6.2 -
82 0 0 5.2 -
83 0 0 7.2 -
84 0 0 9.1 -
85 0 0 9.1 -
86 0 0 13.7 -
87 0 0 12.2 -
88 0 0 13.0 -
89 0 0 14.1 -
90 0 0 8.1 0.50
91 0 0 18.1 -
92 0 0 8.4 -
93 0 0 8.6 -
94 0 0 11.8 -
95 0 0 13.2 -
96 0 0 9.0 -
97 0 0 9.3 -
98 0 0 10.9 -
99 0 0 8.5 -

100 0 0 9.4 0
Minimum 0 0 2.5 0
Maximum 0 0 21.3 0.75

Mean 0 0 10.1 0.30
Standard Dev. 0 0 3.7 0.28

Geometric mean - - 9.3 -
Median 0 0 9.9 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.127: Pebble Count and Calcite Index, RG_ELUGH, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.4 -
2 0 0 7.2 -
3 0 0 9.6 -
4 0 0 14.1 -
5 0 0 17.2 -
6 0 0 7.0 -
7 0 0 5.6 -
8 0 0 4.3 -
9 0 0 5.6 -

10 0 0 8.4 0.25
11 0 0 7.0 -
12 0 0 13.1 -
13 0 0 12.0 -
14 0 0 6.3 -
15 0 0 5.7 -
16 0 0 3.7 -
17 0 0 7.1 -
18 0 0 8.6 -
19 0 0 8.4 -
20 0 0 7.5 0
21 0 0 7.2 -
22 0 0 6.6 -
23 0 0 5.9 -
24 0 0 6.6 -
25 0 0 5.0 -
26 0 0 5.1 -
27 0 0 6.2 -
28 0 0 7.4 -
29 0 0 5.5 -
30 0 0 17.6 0
31 0 0 5.4 -
32 0 0 6.6 -
33 0 0 8.6 -
34 0 0 9.8 -
35 0 0 7.2 -
36 0 0 18.3 -
37 0 0 13.1 -
38 0 0 7.3 -
39 0 0 4.8 -
40 0 0 6.0 0
41 0 0 5.5 -
42 0 0 7.5 -
43 0 0 9.5 -
44 0 0 7.6 -
45 0 0 4.8 -
46 0 0 9.6 -
47 0 0 8.0 -
48 0 0 16.2 -
49 0 0 6.0 -
50 0 0 5.1 0
51 0 0 5.4 -
52 0 0 3.7 -
53 0 0 4.0 -
54 0 0 7.0 -
55 0 0 2.8 -
56 0 0 6.0 -
57 0 0 7.5 -
58 0 0 7.0 -
59 0 0 7.0 -
60 0 0 8.1 0
61 0 0 10.9 -
62 0 0 5.0 -
63 0 0 3.1 -
64 0 0 4.8 -
65 0 0 8.6 -
66 0 0 3.3 -
67 0 0 15.6 -
68 0 0 10.2 -
69 0 0 6.4 -
70 0 0 4.6 0
71 0 0 4.6 -
72 0 0 4.5 -
73 0 0 9.5 -
74 0 0 5.0 -
75 0 0 8.0 -
76 0 0 2.6 -
77 0 0 6.0 -
78 0 0 12.2 -
79 0 0 13.6 -
80 0 0 4.0 0
81 0 0 8.5 -
82 0 0 3.5 -
83 0 0 5.6 -
84 0 0 5.4 -
85 0 0 7.8 -
86 0 0 5.4 -
87 0 0 4.6 -
88 0 0 4.4 -
89 0 0 4.4 -
90 0 0 3.1 0
91 0 0 10.4 -
92 0 0 9.1 -
93 0 0 4.6 -
94 0 0 10.4 -
95 0 0 7.7 -
96 0 0 5.9 -
97 0 0 7.6 -
98 0 0 4.2 -
99 0 0 4.0 -

100 0 0 7.4 0
Minimum 0 0 2.6 0
Maximum 0 0 18.3 0.25

Mean 0 0 7.3 0.03
Standard Dev. 0 0 3.3 0.08

Geometric mean - - 6.7 -
Median 0 0 6.8 0

Calcite Index - -

Note: "-" indicates no data. 

RG_ELUGH-3

0
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Table G.128: Pebble Count and Calcite Index, RG_AGCK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.0 -
2 0 0 3.0 -
3 0 0 4.0 -
4 0 0 3.0 -
5 0 0 10.0 -
6 0 0 9.0 -
7 0 1 32.0 -
8 0 0 12.0 -
9 0 0 19.0 -

10 0 0 7.0 0.25
11 0 0 7.0 -
12 0 0 7.0 -
13 0 0 8.0 -
14 0 0 8.0 -
15 0 1 29.0 -
16 0 0 6.0 -
17 0 0 8.0 -
18 0 0 5.0 -
19 0 0 7.0 -
20 0 1 31.0 0.25
21 0 0 9.0 -
22 0 1 19.0 -
23 0 1 12.0 -
24 0 1 24.0 -
25 0 1 6.0 -
26 0 1 6.0 -
27 0 0 4.0 -
28 0 0 9.0 -
29 0 0 5.0 -
30 0 0 3.0 0
31 0 0 6.0 -
32 0 0 12.0 -
33 0 0 4.0 -
34 0 0 6.0 -
35 0 0 12.0 -
36 0 0 5.0 -
37 0 0 8.0 -
38 0 0 4.0 -
39 0 0 9.0 -
40 0 0 2.0 0
41 0 0 5.0 -
42 0 0 3.0 -
43 0 1 5.0 -
44 0 0 5.0 -
45 0 0 2.0 -
46 0 0 3.0 -
47 0 0 3.0 -
48 0 0 9.0 -
49 0 0 3.0 -
50 0 0 3.0 0.50
51 0 0 12.0 -
52 0 0 7.0 -
53 0 0 3.0 -
54 0 0 4.0 -
55 0 0 5.0 -
56 0 0 4.0 -
57 0 0 10.0 -
58 0 1 27.0 -
59 0 0 5.0 -
60 0 0 6.0 0.25
61 0 1 10.0 -
62 0 1 6.0 -
63 0 1 6.0 -
64 0 1 33.0 -
65 0 1 12.0 -
66 0 0 13.0 -
67 0 1 18.0 -
68 0 1 10.0 -
69 0 1 19.0 -
70 0 1 12.0 0.25
71 0 1 12.0 -
72 0 0 5.0 -
73 0 1 24.0 -
74 0 1 7.0 -
75 0 1 12.0 -
76 0 1 14.0 -
77 0 1 7.0 -
78 0 1 8.0 -
79 0 0 11.0 -
80 0 1 15.0 0.25
81 0 1 9.0 -
82 0 1 9.0 -
83 0 0 5.0 -
84 0 0 4.0 -
85 0 0 4.0 -
86 0 0 8.0 -
87 0 0 6.0 -
88 0 0 5.0 -
89 0 1 30.0 -
90 0 0 3.0 0
91 0 0 4.0 -
92 0 0 6.0 -
93 0 0 13.0 -
94 0 0 27.0 -
95 0 0 7.0 -
96 0 0 9.0 -
97 0 0 3.0 -
98 0 0 4.0 -
99 0 1 11.0 -

100 0 0 6.0 0
Minimum 0 0.0 2.0 0
Maximum 0 1.0 33.0 0.50

Mean 0 0.31 9.4 0.18
Standard Dev. 0 0.46 7.2 0.17

Geometric mean - - 7.5 -
Median 0 0 7.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_AGCK-1

0.31
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Table G.128: Pebble Count and Calcite Index, RG_AGCK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.0 -
2 0 0 3.0 -
3 0 0 4.0 -
4 0 0 4.0 -
5 0 0 7.0 -
6 0 0 4.0 -
7 0 0 9.0 -
8 0 0 6.0 -
9 0 0 7.0 -

10 0 0 8.0 0.50
11 0 0 10.0 -
12 0 0 8.0 -
13 0 0 5.0 -
14 0 0 6.0 -
15 0 0 12.0 -
16 0 0 6.0 -
17 0 0 7.0 -
18 0 0 9.0 -
19 0 1 11.0 -
20 0 1 14.0 0.50
21 0 0 9.0 -
22 0 0 5.0 -
23 0 0 7.0 -
24 0 1 15.0 -
25 0 1 10.0 -
26 0 1 9.0 -
27 0 0 10.0 -
28 0 0 17.0 -
29 0 0 7.0 -
30 0 1 13.0 0.75
31 0 1 9.0 -
32 0 1 10.0 -
33 0 1 16.0 -
34 0 1 4.0 -
35 0 0 9.0 -
36 0 1 14.0 -
37 0 1 24.0 -
38 0 0 11.0 -
39 0 0 4.0 -
40 0 0 17.0 0.50
41 0 0 1.0 -
42 0 0 14.0 -
43 0 0 14.0 -
44 0 0 23.0 -
45 0 0 12.0 -
46 0 0 22.0 -
47 0 0 16.0 -
48 0 0 16.0 -
49 0 0 9.0 -
50 0 0 17.0 0.75
51 0 0 22.0 -
52 0 0 5.0 -
53 0 0 13.0 -
54 0 0 7.0 -
55 0 0 8.0 -
56 0 0 6.0 -
57 0 1 47.0 -
58 0 0 8.0 -
59 0 1 24.0 -
60 0 0 6.0 0
61 0 0 14.0 -
62 0 0 21.0 -
63 0 0 11.0 -
64 0 0 15.0 -
65 0 0 7.0 -
66 0 1 13.0 -
67 0 0 5.0 -
68 0 0 14.0 -
69 0 0 6.0 -
70 0 0 7.0 0
71 0 0 7.0 -
72 0 0 4.0 -
73 0 0 7.0 -
74 0 0 9.0 -
75 0 0 6.0 -
76 0 0 9.0 -
77 0 0 11.0 -
78 0 1 6.0 -
79 0 0 9.0 -
80 0 0 8.0 0
81 0 0 9.0 -
82 0 0 9.0 -
83 0 0 8.0 -
84 0 1 9.0 -
85 0 1 7.0 -
86 0 1 11.0 -
87 0 1 19.0 -
88 0 0 10.0 -
89 0 0 7.0 -
90 0 0 9.0 0
91 0 0 9.0 -
92 0 0 5.0 -
93 0 0 9.0 -
94 0 0 4.0 -
95 0 0 12.0 -
96 0 0 5.0 -
97 0 1 10.0 -
98 0 0 6.0 -
99 0 0 8.0 -

100 0 0 12.0 0
Minimum 0 0.0 1.0 0
Maximum 0 1.0 47.0 0.75

Mean 0 0.2 10.2 0.30
Standard Dev. 0 0.4 6.1 0.33

Geometric mean - - 8.8 -
Median 0 0 9.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_AGCK-2

0.21
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Table G.128: Pebble Count and Calcite Index, RG_AGCK, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.0 -
2 0 0 5.0 -
3 0 0 13.0 -
4 0 0 3.0 -
5 0 0 2.0 -
6 GRAVEL GRAVEL - -
7 0 0 6.0 -
8 0 0 21.0 -
9 0 0 3.0 -

10 0 0 9.0 0
11 0 1 20.0 -
12 0 0 5.0 -
13 0 1 4.0 -
14 0 0 7.0 -
15 0 0 20.0 -
16 0 0 3.0 -
17 0 1 10.0 -
18 0 1 12.0 -
19 0 0 5.0 -
20 0 0 2.0 0
21 0 0 7.0 -
22 0 0 6.0 -
23 0 0 7.0 -
24 0 1 7.0 -
25 0 0 5.0 -
26 0 0 6.0 -
27 0 1 22.0 -
28 0 1 7.0 -
29 0 0 10.0 -
30 0 0 6.0 0
31 0 0 7.0 -
32 0 0 9.0 -
33 0 0 9.0 -
34 0 1 26.0 -
35 0 0 8.0 -
36 0 0 4.0 -
37 0 0 17.0 -
38 0 0 2.0 -
39 0 1 8.0 -
40 0 0 5.0 0.25
41 0 0 6.0 -
42 0 0 3.0 -
43 0 0 7.0 -
44 0 0 9.0 -
45 0 0 6.0 -
46 0 0 4.0 -
47 0 0 7.0 -
48 0 0 4.0 -
49 0 1 10.0 -
50 0 0 5.0 0
51 0 0 6.0 -
52 0 0 8.0 -
53 0 0 9.0 -
54 0 0 8.0 -
55 0 0 9.0 -
56 0 0 6.0 -
57 0 1 25.0 -
58 0 0 4.0 -
59 0 0 4.0 -
60 0 0 8.0 0
61 0 1 15.0 -
62 0 1 22.0 -
63 0 0 5.0 -
64 0 0 10.0 -
65 0 0 8.0 -
66 0 0 9.0 -
67 0 0 5.0 -
68 0 0 11.0 -
69 0 0 8.0 -
70 0 0 5.0 0
71 0 0 5.0 -
72 GRAVEL GRAVEL - -
73 0 0 9.0 -
74 0 0 7.0 -
75 0 1 11.0 -
76 0 1 9.0 -
77 0 1 7.0 -
78 0 0 9.0 -
79 0 0 9.0 -
80 0 0 4.0 0
81 0 0 7.0 -
82 0 0 7.0 -
83 0 0 2.0 -
84 0 0 5.0 -
85 0 0 6.0 -
86 0 1 12.0 -
87 0 0 6.0 -
88 0 1 11.0 -
89 0 0 11.0 -
90 0 0 20.0 0.5
91 0 1 12.0 -
92 0 1 15.0 -
93 0 0 10.0 -
94 0 0 9.0 -
95 0 0 8.0 -
96 0 0 9.0 -
97 0 0 7.0 -
98 0 0 8.0 -
99 0 1 9.0 -

100 0 1 16.0 0.75
Minimum 0 0 2.0 0
Maximum 0 1.0 26.0 0.75

Mean 0 0.22 8.6 0.15
Standard Dev. 0 0.42 5.0 0.27

Geometric mean - - 7.4 -
Median 0 0 7.0 0

Calcite Index - -

Note: "-" indicates no data. 

RG_AGCK-3

0.22
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Table G.129: Pebble Count and Calcite Index, RG_ALUSM, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.0 -
2 0 0 3.0 -
3 0 0 10.0 -
4 0 0 7.0 -
5 0 0 11.0 -
6 0 0 19.0 -
7 0 0 6.0 -
8 0 0 7.0 -
9 0 0 4.0 -

10 0 0 12.0 0
11 0 0 6.0 -
12 0 0 12.0 -
13 0 0 5.0 -
14 0 0 17.0 -
15 0 0 9.0 -
16 0 0 9.0 -
17 0 0 5.0 -
18 0 0 3.0 -
19 0 0 7.0 -
20 0 0 16.0 0
21 0 0 8.0 -
22 0 0 6.0 -
23 0 0 4.0 -
24 0 0 3.0 -
25 0 0 9.0 -
26 0 0 6.0 -
27 0 0 26.0 -
28 0 0 8.0 -
29 0 0 10.0 -
30 0 0 8.0 0.25
31 0 0 10.0 -
32 0 0 12.0 -
33 0 0 4.0 -
34 0 0 10.0 -
35 0 0 15.0 -
36 0 0 12.0 -
37 0 0 20.0 -
38 0 0 2.0 -
39 0 0 4.0 -
40 0 0 11.0 0.50
41 0 1 7.0 -
42 0 0 14.0 -
43 0 0 8.0 -
44 0 0 9.0 -
45 0 0 8.0 -
46 0 0 13.0 -
47 0 1 23.0 -
48 0 1 24.0 -
49 0 1 22.0 -
50 0 1 14.0 0
51 0 1 14.0 -
52 0 1 16.0 -
53 0 1 13.0 -
54 0 1 15.0 -
55 0 0 6.0 -
56 0 0 4.0 -
57 0 0 10.0 -
58 0 0 5.0 -
59 0 0 12.0 -
60 0 0 8.0 0.50
61 0 0 10.0 -
62 0 0 13.0 -
63 0 0 14.0 -
64 0 0 19.0 -
65 0 0 30.0 -
66 0 0 3.0 -
67 0 0 7.0 -
68 0 0 4.0 -
69 0 0 18.0 -
70 0 0 6.0 0
71 0 0 10.0 -
72 0 0 8.0 -
73 0 0 16.0 -
74 0 0 12.0 -
75 0 0 4.0 -
76 0 0 3.0 -
77 0 0 7.0 -
78 0 0 5.0 -
79 0 0 24.0 -
80 0 0 8.0 0
81 0 0 6.0 -
82 0 0 12.0 -
83 0 0 7.0 -
84 0 0 16.0 -
85 0 0 15.0 -
86 0 0 5.0 -
87 0 0 4.0 -
88 0 0 7.0 -
89 0 0 10.0 -
90 0 0 17.0 0.25
91 0 0 6.0 -
92 0 0 10.0 -
93 0 1 20.0 -
94 0 1 19.0 -
95 0 1 10.0 -
96 0 1 5.0 -
97 0 1 10.0 -
98 0 0 5.0 -
99 0 0 5.0 -

100 0 0 4.0 0
Minimum 0 0 2.0 0
Maximum 0 1.0 30.0 0.50

Mean 0 0.14 10.2 0.15
Standard Dev. 0 0.35 5.8 0.21

Geometric mean - - 8.7 -
Median 0 0 9.0 0

Calcite Index - -

Note: "-" indicates no data. 

RG_ALUSM-1

0.14
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Table G.129: Pebble Count and Calcite Index, RG_ALUSM, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.0 -
2 0 0 13.0 -
3 0 1 17.0 -
4 0 0 9.0 -
5 0 0 5.0 -
6 0 0 12.0 -
7 0 0 9.0 -
8 0 0 9.0 -
9 0 0 7.0 -

10 0 1 17.0 0.25
11 0 0 9.0 -
12 0 0 14.0 -
13 0 0 9.0 -
14 0 1 12.0 -
15 0 0 10.0 -
16 0 0 7.0 -
17 0 0 13.0 -
18 0 0 9.0 -
19 0 0 6.0 -
20 0 0 10.0 0
21 2 1 17.0 -
22 0 1 18.0 -
23 0 0 9.0 -
24 0 0 10.0 -
25 0 0 9.0 -
26 0 0 6.0 -
27 0 0 8.0 -
28 0 0 10.0 -
29 0 0 10.0 -
30 0 0 11.0 0.25
31 0 1 15.0 -
32 0 0 13.0 -
33 0 0 8.0 -
34 0 1 9.0 -
35 0 0 6.0 -
36 0 0 8.0 -
37 0 0 4.0 -
38 0 0 13.0 -
39 0 0 6.0 -
40 0 0 7.0 0.75
41 0 0 9.0 -
42 0 0 9.0 -
43 0 1 15.0 -
44 0 0 9.0 -
45 0 0 7.0 -
46 0 0 12.0 -
47 0 0 8.0 -
48 0 0 5.0 -
49 0 0 9.0 -
50 0 1 16.0 0.50
51 0 1 10.0 -
52 1 1 9.0 -
53 0 0 11.0 -
54 0 1 12.0 -
55 0 1 13.0 -
56 0 1 25.0 -
57 0 1 5.0 -
58 0 0 8.0 -
59 0 0 9.0 -
60 0 1 12.0 0.25
61 0 1 12.0 -
62 0 1 14.0 -
63 0 0 5.0 -
64 0 1 19.0 -
65 0 1 12.0 -
66 0 1 28.0 -
67 0 1 19.0 -
68 0 1 14.0 -
69 0 1 13.0 -
70 0 1 38.0 0.75
71 0 1 46.0 -
72 0 1 8.0 -
73 0 1 20.0 -
74 0 1 29.0 -
75 0 1 15.0 -
76 0 1 13.0 -
77 0 0 6.0 -
78 0 1 14.0 -
79 0 1 21.0 -
80 0 1 18.0 0.75
81 0 1 16.0 -
82 0 1 14.0 -
83 0 1 26.0 -
84 0 1 16.0 -
85 0 1 15.0 -
86 0 0 8.0 -
87 0 1 23.0 -
88 0 1 7.0 -
89 0 1 34.0 -
90 0 0 9.0 0.50
91 0 1 12.0 -
92 0 1 13.0 -
93 0 0 6.0 -
94 0 0 9.0 -
95 0 1 19.0 -
96 0 1 12.0 -
97 0 1 18.0 -
98 0 1 12.0 -
99 0 0 2.0 -

100 0 0 12.0 0.25
Minimum 0 0 2.0 0
Maximum 2.0 1.0 46.0 0.75

Mean 0.03 0.48 12.6 0.43
Standard Dev. 0.22 0.50 7.0 0.26

Geometric mean - - 11.1 -
Median 0 0 11.5 0.38

Calcite Index - -

Note: "-" indicates no data. 

RG_ALUSM-2

0.51
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Table G.129: Pebble Count and Calcite Index, RG_ALUSM, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.0 -
2 0 0 8.0 -
3 0 0 7.0 -
4 0 0 7.0 -
5 0 0 9.0 -
6 0 0 8.0 -
7 0 0 9.0 -
8 0 0 7.0 -
9 0 0 16.0 -

10 0 1 39.0 0.50
11 0 0 10.0 -
12 0 0 6.0 -
13 0 0 12.0 -
14 0 0 18.0 -
15 0 0 9.0 -
16 0 0 10.0 -
17 0 1 22.0 -
18 0 0 8.0 -
19 0 1 12.0 -
20 0 1 13.0 0.75
21 0 1 12.0 -
22 0 1 11.0 -
23 0 0 5.0 -
24 0 1 22.0 -
25 0 0 16.0 -
26 0 0 9.0 -
27 0 0 6.0 -
28 0 1 12.0 -
29 0 1 13.0 -
30 1 1 32.0 1.0
31 0 1 22.0 -
32 0 1 29.0 -
33 0 0 8.0 -
34 0 1 39.0 -
35 0 1 19.0 -
36 0 1 14.0 -
37 0 1 26.0 -
38 0 1 13.0 -
39 0 1 10.0 -
40 0 1 23.0 0.25
41 0 1 14.0 -
42 0 1 13.0 -
43 0 0 8.0 -
44 0 0 7.0 -
45 0 0 6.0 -
46 0 1 14.0 -
47 0 1 27.0 -
48 0 1 17.0 -
49 0 1 19.0 -
50 0 1 14.0 0.50
51 0 1 15.0 -
52 0 1 12.0 -
53 0 1 29.0 -
54 0 0 9.0 -
55 0 1 13.0 -
56 0 1 9.0 -
57 0 0 8.0 -
58 0 0 9.0 -
59 0 0 6.0 -
60 0 0 4.0 0
61 0 0 7.0 -
62 0 0 4.0 -
63 0 0 9.0 -
64 0 1 16.0 -
65 0 1 11.0 -
66 0 1 11.0 -
67 0 1 12.0 -
68 0 1 8.0 -
69 0 0 4.0 -
70 0 0 11.0 0.75
71 0 0 10.0 -
72 0 0 9.0 -
73 0 1 19.0 -
74 0 0 12.0 -
75 0 0 7.0 -
76 0 0 11.0 -
77 0 0 20.0 -
78 0 0 7.0 -
79 0 0 13.0 -
80 0 1 34.0 0.5
81 0 0 11.0 -
82 0 0 9.0 -
83 0 0 9.0 -
84 0 0 12.0 -
85 0 1 22.0 -
86 0 0 10.0 -
87 0 0 11.0 -
88 0 0 6.0 -
89 0 0 7.0 -
90 0 0 14.0 0.75
91 0 0 20.0 -
92 0 0 20.0 -
93 0 0 19.0 -
94 0 0 8.0 -
95 0 0 20.0 -
96 0 0 9.0 -
97 0 0 10.0 -
98 0 0 9.0 -
99 0 0 19.0 -

100 0 0 8.0 0
Minimum 0.0 0 4.0 0
Maximum 1 1.0 39.0 1.0

Mean 0.01 0.39 13.2 0.50
Standard Dev. 0.10 0.49 7.3 0.33

Geometric mean - - 11.6 -
Median 0 0 11.0 0.50

Calcite Index - -

Note: "-" indicates no data. 

RG_ALUSM-3

0.40
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Table G.130: Pebble Count and Calcite Index, RG_LE1, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.5 -
2 0 0 6.5 -
3 0 0 6.0 -
4 0 0 7.5 -
5 0 0 14.0 -
6 0 0 7.0 -
7 0 0 8.0 -
8 0 0 6.5 -
9 0 0 6.5 -

10 0 0 5.5 0.25
11 0 0 7.0 -
12 0 0 4.5 -
13 0 0 8.5 -
14 0 0 9.0 -
15 0 0 8.5 -
16 0 0 10.0 -
17 0 0 5.5 -
18 0 0 8.0 -
19 0 0 7.5 -
20 0 0 3.0 0
21 0 0 10.0 -
22 0 0 8.0 -
23 0 0 18.0 -
24 0 0 8.0 -
25 0 0 8.0 -
26 0 0 6.0 -
27 0 0 5.6 -
28 0 0 9.0 -
29 0 0 5.5 -
30 0 0 4.0 0.25
31 0 0 4.5 -
32 0 0 16.0 -
33 0 0 6.5 -
34 0 0 6.0 -
35 0 0 7.5 -
36 0 0 12.0 -
37 0 0 8.0 -
38 0 0 5.0 -
39 0 0 6.5 -
40 0 0 9.0 0
41 0 0 6.5 -
42 0 0 12.0 -
43 0 0 8.0 -
44 0 0 8.5 -
45 0 0 14.0 -
46 0 0 8.0 -
47 0 0 6.0 -
48 0 0 5.5 -
49 0 0 5.5 -
50 0 0 4.5 0.25
51 0 0 10.5 -
52 0 0 7.0 -
53 0 0 7.0 -
54 0 0 16.0 -
55 0 0 2.5 -
56 0 0 4.0 -
57 0 0 12.0 -
58 0 0 5.5 -
59 0 0 9.0 -
60 0 0 9.0 0.75
61 0 0 12.0 -
62 0 0 11.0 -
63 0 0 8.5 -
64 0 0 4.5 -
65 0 0 6.5 -
66 0 0 33.0 -
67 0 0 11.0 -
68 0 0 8.5 -
69 0 0 7.0 -
70 0 0 5.5 0.50
71 0 0 6.0 -
72 0 0 3.5 -
73 0 0 14.0 -
74 0 0 10.0 -
75 0 0 9.0 -
76 0 0 8.0 -
77 0 0 4.5 -
78 0 0 3.0 -
79 0 0 5.0 -
80 0 0 9.0 0.25
81 0 0 4.5 -
82 0 0 3.5 -
83 0 0 8.0 -
84 0 0 8.0 -
85 0 0 7.5 -
86 0 0 13.0 -
87 0 0 3.0 -
88 0 0 8.0 -
89 0 0 19.0 -
90 0 0 15.0 0.50
91 0 0 10.0 -
92 0 0 7.0 -
93 0 0 8.0 -
94 0 0 5.5 -
95 0 0 7.5 -
96 0 0 7.0 -
97 0 0 5.0 -
98 0 0 8.0 -
99 0 0 3.5 -

100 0 0 7.0 0.75
Minimum 0 0 2.5 0
Maximum 0 0 33.0 0.75

Mean 0 0 8.1 0.35
Standard Dev. 0 0 4.1 0.27

Geometric mean - - 7.3 -
Median 0 0 7.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_LE1

0



Table G.131: Pebble Count and Calcite Index, RG_MI25, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.5 -
2 0 1 3.5 -
3 0 0 6.0 -
4 0 0 4.0 -
5 0 0 5.0 -
6 0 0 8.5 -
7 0 0 6.0 -
8 0 1 8.0 -
9 0 1 12.0 -

10 0 1 36.0 0.25
11 0 1 11.0 -
12 0 0 4.0 -
13 0 0 6.0 -
14 0 0 6.0 -
15 0 0 4.0 -
16 0 1 9.0 -
17 0 1 8.0 -
18 0 SAND - -
19 0 1 6.5 -
20 0 0 7.0 0.25
21 0 0 10.0 -
22 0 0 4.0 -
23 0 ORGANIC - -
24 0 0 7.0 -
25 0 1 15.0 -
26 0 0 0.5 -
27 0 ORGANIC - -
28 0 1 10.0 -
29 0 0 4.5 -
30 0 1 14.0 0.50
31 0 1 12.0 -
32 0 ORGANIC - -
33 0 ORGANIC - -
34 0 0 9.5 -
35 0 0 8.0 -
36 0 0 5.0 -
37 0 SAND - -
38 0 0 15.0 -
39 0 0 7.0 -
40 0 0 5.0 0.25
41 0 1 10.0 -
42 0 SAND - -
43 0 1 2.0 -
44 0 0 3.5 -
45 0 1 28.0 -
46 0 0 7.0 -
47 0 ORGANIC - -
48 0 0 9.0 -
49 0 0 5.5 -
50 0 SAND - 1.0
51 0 0 2.0 -
52 0 0 3.0 -
53 0 1 4.0 -
54 0 0 4.0 -
55 0 0 0.5 -
56 0 1 27.5 -
57 0 0 2.5 -
58 0 1 12.0 -
59 0 1 7.0 -
60 0 0 2.5 0
61 0 0 2.5 -
62 0 0 4.5 -
63 0 1 7.0 -
64 0 1 4.0 -
65 0 0 10.0 -
66 0 0 5.0 -
67 0 1 6.0 -
68 0 1 6.0 -
69 0 0 4.0 -
70 0 0 16.0 0.25
71 0 0 4.5 -
72 0 0 7.0 -
73 0 0 2.0 -
74 0 1 5.5 -
75 0 SAND - -
76 0 0 8.0 -
77 0 1 6.0 -
78 0 1 20.0 -
79 0 0 9.0 -
80 0 1 7.0 0
81 0 ORGANIC - -
82 0 SAND - -
83 0 0 1.5 -
84 0 0 5.5 -
85 0 ORGANIC - -
86 0 1 6.5 -
87 0 0 9.0 -
88 0 ORGANIC - -
89 0 0 1.0 -
90 0 ORGANIC - 0.50
91 0 1 9.0 -
92 0 0 7.0 -
93 0 1 23.0 -
94 0 1 11.0 -
95 0 1 15.0 -
96 0 1 1.5 -
97 0 1 8.5 -
98 0 1 7.0 -
99 0 0 4.5 -

100 0 0 4.5 1.0
Minimum 0 0 0.5 0
Maximum 0 1.0 36.0 1.0

Mean 0 0.41 7.8 0.40
Standard Dev. 0 0.50 6.1 0.36

Geometric mean - - 6.0 -
Median 0 0 6.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MI25-1

0.41
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Table G.131: Pebble Count and Calcite Index, RG_MI25, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.0 -
2 0 0 9.0 -
3 0 1 10.0 -
4 0 0 6.0 -
5 0 0 4.5 -
6 0 1 8.0 -
7 0 0 5.0 -
8 0 0 4.0 -
9 0 0 4.0 -

10 0 0 12.0 0.50
11 0 0 8.5 -
12 0 0 3.5 -
13 0 0 8.0 -
14 0 0 8.0 -
15 0 0 0.5 -
16 0 1 8.0 -
17 0 0 4.5 -
18 0 0 4.0 -
19 0 0 4.0 -
20 0 0 4.5 0
21 0 0 7.0 -
22 0 0 3.5 -
23 0 0 9.0 -
24 0 SAND - -
25 0 0 1.5 -
26 0 1 6.5 -
27 0 0 3.5 -
28 0 0 6.5 -
29 0 0 6.0 -
30 0 0 6.0 0.25
31 0 0 3.0 -
32 0 0 4.0 -
33 0 SAND - -
34 0 0 2.0 -
35 0 0 8.0 -
36 0 0 9.0 -
37 0 0 5.0 -
38 0 0 7.0 -
39 0 0 6.0 -
40 0 1 12.0 0.25
41 0 0 16.0 -
42 0 0 4.5 -
43 0 0 3.0 -
44 0 0 9.0 -
45 0 0 7.0 -
46 0 0 5.5 -
47 0 1 20.0 -
48 0 0 7.0 -
49 0 0 7.0 -
50 0 0 9.0 0.75
51 0 1 9.0 -
52 0 0 7.0 -
53 0 0 8.0 -
54 0 0 1.2 -
55 0 0 4.0 -
56 0 0 9.0 -
57 0 1 17.0 -
58 0 0 7.5 -
59 0 0 4.0 -
60 0 0 6.0 0.75
61 0 0 10.0 -
62 0 0 24.0 -
63 0 0 4.5 -
64 0 0 10.5 -
65 0 0 4.0 -
66 0 0 5.0 -
67 0 0 6.0 -
68 0 0 13.0 -
69 0 0 6.0 -
70 0 0 8.0 0.50
71 0 0 3.0 -
72 0 0 5.5 -
73 0 1 29.0 -
74 0 1 3.0 -
75 0 1 9.0 -
76 0 1 9.0 -
77 0 1 7.0 -
78 0 1 11.0 -
79 0 SAND - -
80 0 0 6.5 0
81 0 0 2.5 -
82 0 0 7.0 -
83 0 0 5.5 -
84 0 1 13.0 -
85 0 0 3.0 -
86 0 1 31.0 -
87 0 0 5.0 -
88 0 0 2.0 -
89 0 1 9.0 -
90 0 1 10.0 0.25
91 0 1 5.5 -
92 0 1 5.5 -
93 0 1 2.5 -
94 0 1 8.0 -
95 0 0 1.0 -
96 0 1 16.0 -
97 0 0 5.0 -
98 0 0 4.0 -
99 0 0 4.5 -

100 0 0 11.0 0
Minimum 0 0 0.5 0
Maximum 0 1.0 31.0 0.75

Mean 0 0.25 7.4 0.33
Standard Dev. 0 0.43 5.1 0.29

Geometric mean - - 6.1 -
Median 0 0 6.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MI25-2
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Table G.131: Pebble Count and Calcite Index, RG_MI25, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.0 -
2 0 0 10.0 -
3 0 0 6.0 -
4 0 0 5.0 -
5 0 0 11.0 -
6 0 0 7.0 -
7 0 0 14.0 -
8 0 0 3.0 -
9 0 0 2.0 -

10 0 0 18.0 0
11 0 0 2.0 -
12 0 0 11.0 -
13 0 0 6.0 -
14 0 0 13.0 -
15 0 0 7.0 -
16 0 0 11.0 -
17 0 0 16.0 -
18 0 0 2.0 -
19 0 0 5.0 -
20 0 0 3.0 0.25
21 0 0 4.0 -
22 0 0 7.0 -
23 0 0 3.0 -
24 0 0 7.0 -
25 0 0 8.0 -
26 0 0 11.0 -
27 0 0 2.0 -
28 0 0 3.0 -
29 0 0 9.0 -
30 0 0 13.0 0.25
31 0 0 5.0 -
32 0 0 6.0 -
33 0 0 2.0 -
34 0 0 13.0 -
35 0 0 4.0 -
36 0 0 12.0 -
37 0 0 3.0 -
38 0 0 4.0 -
39 0 0 11.0 -
40 0 0 7.0 0.75
41 0 0 5.0 -
42 0 0 4.0 -
43 0 0 6.0 -
44 0 0 12.0 -
45 0 0 3.0 -
46 0 0 3.0 -
47 0 0 7.0 -
48 0 1 26.0 -
49 0 1 8.0 -
50 0 0 15.0 0.75
51 0 0 8.0 -
52 0 0 2.0 -
53 0 0 6.5 -
54 0 0 11.0 -
55 0 ORGANIC - -
56 0 0 8.0 -
57 0 0 15.0 -
58 0 0 1.0 -
59 0 0 3.5 -
60 0 0 8.0 0.75
61 0 0 2.5 -
62 0 0 3.5 -
63 0 0 2.0 -
64 0 0 9.0 -
65 0 0 8.5 -
66 0 0 13.0 -
67 0 0 13.0 -
68 0 0 12.0 -
69 0 0 2.5 -
70 0 0 5.0 0.25
71 0 0 5.0 -
72 0 0 18.0 -
73 0 0 7.0 -
74 0 0 6.0 -
75 0 0 5.0 -
76 0 0 5.0 -
77 0 0 3.0 -
78 0 0 5.0 -
79 0 0 3.5 -
80 0 0 6.0 0.75
81 0 0 5.0 -
82 0 0 5.0 -
83 0 0 13.0 -
84 0 0 11.0 -
85 0 0 5.0 -
86 0 0 5.5 -
87 0 0 3.5 -
88 0 0 7.5 -
89 0 0 4.5 -
90 0 0 4.5 0
91 0 0 10.0 -
92 0 0 4.5 -
93 0 0 7.0 -
94 0 0 14.0 -
95 0 0 9.0 -
96 0 0 14.0 -
97 0 0 1.5 -
98 0 0 5.5 -
99 0 0 4.5 -

100 0 0 2.5 0
Minimum 0 0 1.0 0
Maximum 0 1.0 26.0 0.75

Mean 0 0.02 7.2 0.38
Standard Dev. 0 0.14 4.5 0.34

Geometric mean - - 5.9 -
Median 0 0 6.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MI25-3
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Table G.132: Pebble Count and Calcite Index, RG_WWRL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.5 -
2 0 0 5.5 -
3 0 0 18.2 -
4 0 0 12.5 -
5 0 0 4.2 -
6 0 0 2.6 -
7 0 0 3.2 -
8 0 0 18.5 -
9 0 0 1.5 -

10 0 0 5.5 0.25
11 0 0 16.0 -
12 0 0 6.0 -
13 0 0 15.5 -
14 0 0 4.5 -
15 0 0 13.5 -
16 0 0 11.0 -
17 0 0 5.5 -
18 0 0 7.0 -
19 0 0 18.0 -
20 0 0 20.0 0.50
21 0 0 11.0 -
22 0 0 10.5 -
23 0 0 2.8 -
24 0 0 8.0 -
25 0 0 13.0 -
26 0 0 9.0 -
27 0 0 19.0 -
28 0 0 18.0 -
29 0 0 9.0 -
30 0 0 12.0 0.50
31 0 0 11.5 -
32 0 0 7.5 -
33 0 0 8.5 -
34 0 0 5.5 -
35 0 0 9.5 -
36 0 0 8.0 -
37 0 0 8.5 -
38 0 0 2.2 -
39 0 0 5.5 -
40 0 0 4.0 0.50
41 0 0 5.0 -
42 0 0 11.5 -
43 0 0 10.0 -
44 0 0 2.0 -
45 0 0 8.5 -
46 0 0 21.0 -
47 0 0 37.0 -
48 0 0 2.5 -
49 0 0 1.0 -
50 0 0 10.0 0.25
51 0 0 7.0 -
52 0 0 28.0 -
53 0 0 7.5 -
54 0 0 16.0 -
55 0 0 5.0 -
56 0 0 5.5 -
57 0 0 21.0 -
58 0 0 4.0 -
59 0 0 8.0 -
60 0 0 17.0 0.25
61 0 0 6.5 -
62 0 0 9.5 -
63 0 0 21.0 -
64 0 0 1.5 -
65 0 0 13.5 -
66 0 0 8.5 -
67 0 0 11.0 -
68 0 0 7.5 -
69 0 0 7.0 -
70 0 0 8.5 0.25
71 0 0 27.0 -
72 0 0 22.0 -
73 0 0 25.0 -
74 0 0 13.0 -
75 0 0 18.0 -
76 0 0 2.5 -
77 0 0 14.0 -
78 0 0 12.0 -
79 0 0 11.0 -
80 0 0 14.0 0.25
81 0 0 14.5 -
82 0 0 4.5 -
83 0 0 7.0 -
84 0 0 8.0 -
85 0 0 36.0 -
86 0 0 11.0 -
87 0 0 17.0 -
88 0 0 11.0 -
89 0 0 12.0 -
90 0 0 17.0 0.50
91 0 0 9.0 -
92 0 0 6.0 -
93 0 0 16.0 -
94 0 0 19.0 -
95 0 0 5.5 -
96 0 0 10.0 -
97 0 0 13.0 -
98 0 0 14.0 -
99 0 0 16.0 -

100 0 0 5.5 0.25
Minimum 0 0 1.0 0.25
Maximum 0 0 37.0 0.50

Mean 0 0 11.1 0.35
Standard Dev. 0 0 7.0 0.13

Geometric mean - - 9.0 -
Median 0 0 9.8 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_WWRL-1

0
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Table G.132: Pebble Count and Calcite Index, RG_WWRL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.5 -
2 0 0 15.0 -
3 0 0 5.0 -
4 0 0 10.5 -
5 0 0 5.0 -
6 0 0 7.5 -
7 0 0 8.0 -
8 0 0 14.0 -
9 0 0 2.5 -

10 0 0 1.8 0.50
11 0 0 10.5 -
12 0 0 15.0 -
13 0 0 8.0 -
14 0 0 9.0 -
15 0 0 2.0 -
16 0 0 7.5 -
17 0 0 8.0 -
18 0 0 10.5 -
19 0 0 7.5 -
20 0 0 9.0 0.25
21 0 0 5.5 -
22 0 0 3.5 -
23 0 0 8.5 -
24 0 0 6.5 -
25 0 0 7.5 -
26 0 0 7.5 -
27 0 0 8.0 -
28 0 0 15.0 -
29 0 0 32.0 -
30 0 0 10.5 0.25
31 0 0 7.5 -
32 0 0 20.0 -
33 0 0 7.0 -
34 0 0 5.5 -
35 0 0 8.2 -
36 0 0 20.5 -
37 0 0 5.5 -
38 0 0 12.0 -
39 0 0 6.0 -
40 0 0 18.0 0.25
41 0 0 9.0 -
42 0 0 16.0 -
43 0 0 6.5 -
44 0 0 35.0 -
45 0 0 8.5 -
46 0 0 6.5 -
47 0 0 5.0 -
48 0 0 15.0 -
49 0 0 18.0 -
50 0 0 5.5 0.25
51 0 0 11.0 -
52 0 0 18.0 -
53 0 0 13.0 -
54 0 0 8.0 -
55 0 0 17.5 -
56 0 0 8.0 -
57 0 0 6.5 -
58 0 0 5.5 -
59 0 0 24.0 -
60 0 0 8.0 0
61 0 0 12.0 -
62 0 0 15.0 -
63 0 0 12.0 -
64 0 0 4.0 -
65 0 0 14.0 -
66 0 0 21.0 -
67 0 0 6.5 -
68 0 0 23.0 -
69 0 0 11.0 -
70 0 0 24.0 0
71 0 0 6.5 -
72 0 0 8.5 -
73 0 0 14.0 -
74 0 0 14.0 -
75 0 0 11.0 -
76 0 0 7.0 -
77 0 0 9.5 -
78 0 0 21.0 -
79 0 0 11.0 -
80 0 0 13.5 0
81 0 0 9.0 -
82 0 0 6.0 -
83 0 0 14.0 -
84 0 0 15.5 -
85 0 0 15.0 -
86 0 0 11.0 -
87 0 0 16.5 -
88 0 0 13.0 -
89 0 0 14.0 -
90 0 0 7.5 0.25
91 0 0 4.5 -
92 0 0 7.0 -
93 0 0 12.0 -
94 0 0 27.0 -
95 0 0 14.0 -
96 0 0 5.5 -
97 0 0 8.0 -
98 0 0 12.0 -
99 0 0 21.0 -

100 0 0 7.2 0.25
Minimum 0 0 1.8 0
Maximum 0 0 35.0 0.50

Mean 0 0 11.2 0.20
Standard Dev. 0 0 6.2 0.16

Geometric mean - - 9.6 -
Median 0 0 9.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_WWRL-2

0
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Table G.132: Pebble Count and Calcite Index, RG_WWRL, 2018

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 15.5 -
2 0 0 2.0 -
3 0 0 10.0 -
4 0 0 13.0 -
5 0 0 24.0 -
6 0 0 5.0 -
7 0 0 5.0 -
8 0 0 12.5 -
9 0 0 19.0 -

10 0 0 10.5 0.75
11 0 0 13.0 -
12 0 0 7.5 -
13 0 0 30.0 -
14 0 0 12.0 -
15 0 0 12.0 -
16 0 0 8.5 -
17 0 0 6.5 -
18 0 0 22.5 -
19 0 0 4.0 -
20 0 0 7.0 0
21 0 0 7.5 -
22 0 0 17.0 -
23 0 0 5.5 -
24 0 0 4.0 -
25 0 0 10.0 -
26 0 0 28.0 -
27 0 0 26.0 -
28 0 0 10.0 -
29 0 0 33.0 -
30 0 0 11.0 0.50
31 0 0 5.0 -
32 0 0 9.5 -
33 0 0 9.5 -
34 0 0 18.0 -
35 0 0 3.5 -
36 0 0 5.5 -
37 0 0 10.0 -
38 0 0 25.0 -
39 0 0 15.0 -
40 0 0 29.0 0.50
41 0 0 19.0 -
42 0 0 10.0 -
43 0 0 5.5 -
44 0 0 6.5 -
45 0 0 6.5 -
46 0 0 5.0 -
47 0 0 18.0 -
48 0 0 9.0 -
49 0 0 13.0 -
50 0 0 8.0 0
51 0 0 2.5 -
52 0 0 12.5 -
53 0 0 9.5 -
54 0 0 17.0 -
55 0 0 7.0 -
56 0 0 15.0 -
57 0 0 9.5 -
58 0 0 7.5 -
59 0 0 5.5 -
60 0 0 11.0 0
61 0 0 10.5 -
62 0 0 7.5 -
63 0 0 14.0 -
64 0 0 15.0 -
65 0 0 12.5 -
66 0 0 13.0 -
67 0 0 13.5 -
68 0 0 5.0 -
69 0 0 11.0 -
70 0 0 11.0 0.75
71 0 0 21.0 -
72 0 0 15.5 -
73 0 0 6.5 -
74 0 0 4.5 -
75 0 0 8.0 -
76 0 0 9.0 -
77 0 0 10.5 -
78 0 0 9.0 -
79 0 0 10.0 -
80 0 0 10.5 0
81 0 0 5.5 -
82 0 0 11.5 -
83 0 0 10.0 -
84 0 0 7.5 -
85 0 0 9.5 -
86 0 0 16.0 -
87 0 0 15.0 -
88 0 0 13.0 -
89 0 0 6.0 -
90 0 0 11.5 0
91 0 0 3.5 -
92 0 0 15.5 -
93 0 0 15.0 -
94 0 0 16.0 -
95 0 0 11.0 -
96 0 0 15.0 -
97 0 0 15.5 -
98 0 0 7.0 -
99 0 0 32.0 -

100 0 0 8.5 0.25
Minimum 0 0 2.0 0
Maximum 0 0 33.0 0.75

Mean 0 0 11.8 0.28
Standard Dev. 0 0 6.5 0.32

Geometric mean - - 10.2 -
Median 0 0 10.5 0.13

Calcite Index - -

Note: "-" indicates no data. 

RG_WWRL-3
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Table G.133: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.1  -
2 0 1 11.0  -
3 0 1 s  -
4 0 1 s  -
5 0 1 9.2  -
6 0 1 12.3  -
7 0 1 7.8  -
8 0 1 7.4  -
9 0 1 6.2  -
10 0 1 15.7 0.25
11 0 1 12.0  -
12 0 1 2.2  -
13 0 1 5.6  -
14 0 0 5.9  -
15 0 1 2.9  -
16 0 0 9.4  -
17 0 1 6.7  -
18 0 0 5.4  -
19 0 1 10.0  -
20 0 0 9.2 0.25
21 0 0 5.6  -
22 0 0 10.2  -
23 0 0 6.2  -
24 0 0 5.4  -
25 0 0 4.9  -
26 0 0 7.0  -
27 0 0 5.8  -
28 0 0 7.2  -
29 0 0 7.2  -
30 0 0 4.9 0
31 0 0 9.4  -
32 0 0 6.6  -
33 0 0 6.0  -
34 0 0 11.8  -
35 0 0 6.6  -
36 0 0 5.7  -
37 0 0 5.6  -
38 0 0 6.8  -
39 0 0 13.0  -
40 0 0  - 0
41 0 0 8.4  -
42 0 0 7.0  -
43 0 1 5.1  -
44 0 0 8.7  -
45 0 0 7.0  -
46 0 0 5.9  -
47 0 0 4.8  -
48 0 0 8.2  -
49 0 0 8.2  -
50 0 0 5.4 0.50
51 0 0 11.1  -
52 0 0 5.6  -
53 0 0 7.2  -
54 0 0 5.6  -
55 0 0 9.3  -
56 0 0 8.1  -
57 0 0 7.1  -
58 0 1 8.4  -
59 0 0 16.0  -
60 0 0 5.6 0
61 0 0 6.4  -
62 0 0 6.1  -
63 0 0 6.0  -
64 0 0 6.8  -
65 0 0 8.2  -
66 0 0 3.3  -
67 0 0 2.2  -
68 0 0 9.4  -
69 0 0 8.0  -
70 0 0 8.1 0
71 0 0 8.0  -
72 0 0 9.8  -
73 0 0 12.3  -
74 0 0 9.2  -
75 0 0 7.6  -
76 0 0 4.3  -
77 0 0 7.2  -
78 0 0 9.8  -
79 0 0 15.4  -
80 0 1 7.6 0
81 0 0 5.6  -
82 0 0 7.2  -
83 0 0 13.1  -
84 0 0 8.2  -
85 0 0 9.4  -
86 0 0 4.6  -
87 0 0 6.9  -
88 0 0 5.8  -
89 0 1 4.6  -
90 0 0 7.1 0
91 0 0 9.2  -
92 0 0 5.7  -
93 0 0 8.6  -
94 0 0 4.2  -
95 0 0 4.2  -
96 0 1 19.0  -
97 0 0 4.5  -
98 0 1 12.2  -
99 0 0 7.2  -
100 0 0 7.6 0

Minimum 0 0 2.2 0
Maximum 0 1.0 19.0 0.50

Mean 0 0.22 7.6 0.10
Standard Dev. 0 0.42 3.0 0.17

Geometric mean - - 7.1 -
Median 0 0.0 7.2 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.133: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 12.2  -
2 0 0 5.6  -
3 0 0 3.5  -
4 0 0 4.6  -
5 0 0 4.1  -
6 0 0 7.2  -
7 0 0 7.5  -
8 0 0 6.8  -
9 0 0 4.3  -
10 0 0 5.2 0
11 0 0 8.2  -
12 0 0 4.7  -
13 0 0 7.1  -
14 0 0 5.6  -
15 0 0 6.8  -
16 0 0 7.1  -
17 0 0 8.8  -
18 0 0 8.1  -
19 0 0 6.7  -
20 0 0 8.2 0
21 0 0 7.5  -
22 0 0 9.1  -
23 0 0 7.7  -
24 0 0 5.6  -
25 0 1 9.5  -
26 0 1 8.5  -
27 0 0 6.7  -
28 0 0 10.3  -
29 0 0 10.6  -
30 0 0 10.0 0.25
31 0 0 12.0  -
32 0 0 13.5  -
33 0 0 9.2  -
34 0 0 10.0  -
35 0 0 12.0  -
36 0 0 14.0  -
37 0 0 6.8  -
38 0 0 11.9  -
39 0 0 7.5  -
40 0 0 10.7 0
41 0 0 9.0  -
42 0 0 14.0  -
43 0 0 8.0  -
44 0 0 12.6  -
45 0 0 26.0  -
46 0 0 17.3  -
47 0 0 10.2  -
48 1 1 12.0  -
49 1 1 6.3  -
50 0 0 7.5 0
51 0 0 11.5  -
52 0 0 8.2  -
53 0 0 5.2  -
54 0 0 15.4  -
55 0 0 13.4  -
56 0 0 12.6  -
57 0 0 9.5  -
58 0 0 7.3  -
59 0 0 5.7  -
60 0 0 9.5 0.25
61 0 0 12.8  -
62 0 0 7.7  -
63 0 0 11.1  -
64 0 0 10.6  -
65 0 0 13.2  -
66 0 0 17.8  -
67 0 0 6.4  -
68 0 0 11.6  -
69 0 0 7.7  -
70 0 0 14.0 0
71 0 0 10.1  -
72 0 0 5.5  -
73 1 1 5.7  -
74 0 0 11.1  -
75 1 1 9.6  -
76 0 0 12.6  -
77 0 0 6.8  -
78 0 0 9.5  -
79 0 0 8.7  -
80 0 0 6.5 0.25
81 0 0 5.7  -
82 0 0 5.5  -
83 0 0 6.4  -
84 0 0 10.1  -
85 0 0 8.7  -
86 0 0 3.9  -
87 0 0 5.6  -
88 0 0 7.2  -
89 0 0 5.7  -
90 0 0 5.4 0
91 0 0 8.2  -
92 0 0 15.1  -
93 0 0 3.5  -
94 0 0 9.5  -
95 0 0 7.7  -
96 0 0 7.5  -
97 0 0 6.8  -
98 0 0 6.5  -
99 0 0 0.8  -
100 0 0 8.3 0.25

Minimum 0 0 0.80 0
Maximum 1.0 1.0 26.0 0.25

Mean 0.04 0.060 8.8 0.10
Standard Dev. 0.20 0.24 3.6 0.13

Geometric mean - - 8.1 -
Median 0 0 8.2 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.133: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.0  -
2 0 0 10.9  -
3 0 0 25.1  -
4 0 0 10.0  -
5 0 0 17.5  -
6 0 1 8.0  -
7 0 0 7.3  -
8 0 0 5.1  -
9 0 0 10.3  -
10 0 0 10.2 0
11 0 1 4.3  -
12 0 1 12.0  -
13 0 0 10.4  -
14 0 0 3.9  -
15 0 0 10.6  -
16 0 0 10.2  -
17 0 0 17.1  -
18 0 0 12.1  -
19 0 1 7.1  -
20 0 1 10.5 0
21 0 1 19.2  -
22 0 0 11.1  -
23 0 0 20.7  -
24 0 1 13.1  -
25 0 0 9.5  -
26 0 0 10.0  -
27 0 0 11.2  -
28 0 0 26.6  -
29 0 1 9.2  -
30 0 0 9.5 0
31 0 1 11.7  -
32 0 0 14.1  -
33 0 1 4.9  -
34 0 0 4.2  -
35 0 1 12.5  -
36 0 0 12.0  -
37 0 0 10.0  -
38 0 0 22.1  -
39 0 0 10.6  -
40 0 0 6.0 0
41 0 0 11.6  -
42 0 0 3.9  -
43 0 0 20.4  -
44 0 0 11.0  -
45 0 0 9.0  -
46 0 0 9.6  -
47 0 0 8.2  -
48 0 0 10.0  -
49 0 0 3.1  -
50 0 0 9.6 0
51 0 0 2.7  -
52 0 0 19.1  -
53 0 0 13.2  -
54 0 0 9.2  -
55 0 0 s  -
56 0 0 6.5  -
57 0 0 10.6  -
58 0 0 6.0  -
59 0 0 6.5  -
60 0 0 3.1 0
61 0 0 2.1  -
62 0 0 5.2  -
63 0 0 20.0  -
64 0 0 8.6  -
65 0 0 12.6  -
66 0 0 2.6  -
67 0 0 4.0  -
68 0 0 0.9  -
69 0 0 5.1  -
70 0 0 8.5 0
71 0 1 4.5  -
72 0 0 13.2  -
73 0 0 8.9  -
74 0 0 8.5  -
75 0 0 4.8  -
76 0 0 5.7  -
77 0 0 3.2  -
78 0 0 11.3  -
79 0 0 9.2  -
80 0 0 6.5 0
81 0 0 10.2  -
82 0 0 8.5  -
83 0 0 18.1  -
84 0 0 5.0  -
85 0 0 12.0  -
86 0 0 8.0  -
87 0 0 9.5  -
88 0 0 12.6  -
89 0 0 24.0  -
90 0 0 10.9 0
91 0 0 10.3  -
92 0 0 9.7  -
93 0 0 12.2  -
94 0 0 16.5  -
95 0 0 6.5  -
96 0 0 15.4  -
97 0 0 7.0  -
98 0 0 9.5  -
99 0 0 8.0  -
100 0 0 6.4 0

Minimum 0 0 0.9 0
Maximum 0 1.0 26.6 0

Mean 0 0.12 10.1 0
Standard Dev. 0 0.33 5.1 0

Geometric mean - - 8.8 -
Median 0 0 9.7 0

Calcite Index - -

Note: "-" indicates no data. 

RG_FODHE-1
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Table G.134: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.6  -
2 0 1 4.5  -
3 0 1 12.0  -
4 0 1 16.5  -
5 0 1 4.6  -
6 0 1 5.3  -
7 0 1 7.2  -
8 0 1 5.6  -
9 0 1 4.4  -
10 0 1 12.6 0
11 0 1 7.7  -
12 0 1 9.4  -
13 0 1 10.6  -
14 0 1 8.1  -
15 0 1 5.4  -
16 0 1 3.9  -
17 0 1 4.6  -
18 0 1 2.6  -
19 0 1 6.9  -
20 0 1 2.9 0
21 0 1 5.2  -
22 0 1 5.9  -
23 0 1 3.6  -
24 0 1 8.0  -
25 0 1 12.5  -
26 0 1 8.4  -
27 0 1 15.0  -
28 0 1 6.0  -
29 0 1 21.2  -
30 0 1 6.4 0.25
31 0 1 4.5  -
32 0 1 7.4  -
33 0 1 7.0  -
34 0 1 5.3  -
35 0 1 12.2  -
36 0 1 3.6  -
37 0 1 13.2  -
38 0 1 7.0  -
39 0 1 11.0  -
40 0 1 6.4 0
41 0 1 7.3  -
42 0 1 6.6  -
43 0 1 11.0  -
44 0 1 5.9  -
45 0 1 4.6  -
46 0 1 6.1  -
47 0 1 6.2  -
48 0 1 8.5  -
49 0 1 5.2  -
50 0 1 6.4 0.50
51 0 1 16.8  -
52 0 1 10.5  -
53 0 1 7.2  -
54 0 0 6.4  -
55 0 1 8.0  -
56 0 1 8.4  -
57 0 1 5.6  -
58 0 1 7.4  -
59 0 1 14.2  -
60 0 1 4.8 0.25
61 0 1 3.7  -
62 0 1 12.0  -
63 0 1 14.5  -
64 0 1 7.0  -
65 0 0 8.6  -
66 0 1 12.9  -
67 0 0 12.2  -
68 0 0 5.5  -
69 0 1 24.0  -
70 0 1 28.2 0.25
71 0 1 9.6  -
72 0 1 5.2  -
73 0 1 7.2  -
74 0 1 21.8  -
75 0 0 9.2  -
76 0 1 14.6  -
77 0 1 11.2  -
78 0 1 6.4  -
79 0 1 9.2  -
80 0 1 13.0 0
81 0 1 5.6  -
82 0 1 23.2  -
83 0 1 10.4  -
84 0 1 8.6  -
85 0 1 17.0  -
86 0 1 13.6  -
87 0 1 5.5  -
88 0 1 23.5  -
89 0 0 5.6  -
90 0 1 26.1 0.25
91 0 1 4.7  -
92 0 1 3.6  -
93 0 0 11.0  -
94 0 1 4.9  -
95 0 1 16.2  -
96 0 1 8.7  -
97 0 1 14.1  -
98 0 1 13.0  -
99 0 1 8.6  -
100 0 1 6.2 0.50

Minimum 0 0 2.6 0
Maximum 0 1.0 28.2 0.50

Mean 0 0.93 9.4 0.20
Standard Dev. 0 0.26 5.4 0.20

Geometric mean - - 8.2 -
Median 0 1.0 7.5 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.134: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.5  -
2 0 1 5.5  -
3 0 1 7.3  -
4 0 1 9.9  -
5 0 1 4.6  -
6 0 1 11.4  -
7 0 1 8.5  -
8 0 1 14.5  -
9 0 1 10.3  -
10 0 1 14.0 0.50
11 0 1 8.5  -
12 0 1 8.5  -
13 0 1 7.2  -
14 0 1 13.1  -
15 0 1 9.3  -
16 0 1 7.4  -
17 0 1 5.6  -
18 0 1 10.0  -
19 0 1 8.2  -
20 0 1 5.5 0
21 0 1 11.2  -
22 0 1 14.2  -
23 0 1 11.4  -
24 0 1 8.0  -
25 0 1 3.5  -
26 0 1 6.3  -
27 0 1 11.1  -
28 0 1 8.5  -
29 0 1 14.3  -
30 0 1 8.8 0.25
31 0 1 9.2  -
32 0 1 9.2  -
33 0 1 12.0  -
34 0 1 14.1  -
35 0 1 8.6  -
36 1 1 10.2  -
37 0 1 8.5  -
38 0 1 8.3  -
39 0 1 10.5  -
40 0 1 5.1 0
41 0 1 13.3  -
42 0 1 8.0  -
43 1 1 12.4  -
44 0 1 6.5  -
45 0 1 10.1  -
46 1 1 11.5  -
47 0 1 5.0  -
48 0 1 6.9  -
49 0 1 8.1  -
50 0 1 10.5 0
51 0 1 12.5  -
52 0 1 9.8  -
53 0 1 8.1  -
54 1 1 14.0  -
55 0 1 4.2  -
56 0 1 6.7  -
57 0 1 8.5  -
58 0 1 6.8  -
59 0 1 16.0  -
60 0 1 7.2 0.50
61 0 1 5.8  -
62 0 1 8.4  -
63 0 1 12.2  -
64 0 1 11.2  -
65 0 1 9.6  -
66 0 1 9.1  -
67 0 1 11.7  -
68 0 1 6.5  -
69 0 1 6.4  -
70 0 1 5.5 0.25
71 0 1 7.3  -
72 0 1 11.5  -
73 0 1 9.3  -
74 0 1 14.2  -
75 0 1 9.8  -
76 0 1 8.8  -
77 0 1 7.5  -
78 0 1 9.6  -
79 0 1 9.1  -
80 0 1 9.2 0
81 0 1 3.9  -
82 1 1 13.0  -
83 0 1 11.0  -
84 1 1 7.7  -
85 1 1 7.6  -
86 1 1 4.6  -
87 0 1 8.5  -
88 0 1 8.2  -
89 0 0 5.2  -
90 0 1 4.0 0.25
91 0 1 4.6  -
92 0 1 6.0  -
93 0 0 2.4  -
94 0 1 11.1  -
95 0 1 5.5  -
96 0 1 9.7  -
97 0 1 5.7  -
98 0 1 12.8  -
99 0 1 11.4  -
100 0 0 4.2 0.25

Minimum 0 0 2.4 0
Maximum 1.0 1.0 16.0 0.50

Mean 0.08 1.0 8.9 0.20
Standard Dev. 0.27 0.17 2.9 0.20

Geometric mean - - 8.4 -
Median 0 1.0 8.6 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.134: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.8  -
2 0 1 5.3  -
3 0 1 5.4  -
4 0 1 7.3  -
5 0 1 7.7  -
6 0 1 11.5  -
7 0 1 4.7  -
8 0 1 11.7  -
9 0 1 9.3  -
10 0 1 15.5 0.50
11 0 1 12.5  -
12 0 0 3.5  -
13 0 1 6.5  -
14 0 1 17.0  -
15 0 1 6.5  -
16 0 1 8.5  -
17 0 1 6.2  -
18 0 1 5.8  -
19 0 1 9.0  -
20 0 1 7.0 0.25
21 0 1 7.7  -
22 0 1 7.1  -
23 0 1 6.0  -
24 0 1 9.7  -
25 0 1 8.4  -
26 0 1 9.2  -
27 0 1 3.4  -
28 0 1 10.5  -
29 0 1 4.5  -
30 0 1 5.5 0.25
31 0 1 10.0  -
32 0 1 11.5  -
33 0 1 7.4  -
34 0 0 3.4  -
35 0 1 8.6  -
36 0 1 15.5  -
37 0 1 5.5  -
38 0 1 13.0  -
39 0 1 14.0  -
40 0 1 7.4 0
41 0 1 6.0  -
42 0 1 9.5  -
43 0 1 6.2  -
44 0 1 12.5  -
45 0 1 7.8  -
46 0 1 9.0  -
47 0 1 6.9  -
48 0 1 12.1  -
49 0 1 6.4  -
50 0 1  - 0.75
51 0 1 9.1  -
52 0 1 10.0  -
53 0 1 17.0  -
54 0 1 6.0  -
55 0 1 4.7  -
56 0 1 9.5  -
57 0 1 8.0  -
58 0 1 4.5  -
59 0 1 3.7  -
60 0 1 10.5 0.25
61 0 1 8.3  -
62 0 1 6.4  -
63 0 1 9.9  -
64 0 1 1.4  -
65 0 1 6.7  -
66 0 1 12.5  -
67 0 1 8.0  -
68 0 1 6.0  -
69 0 1 9.4  -
70 0 0 3.9 0.25
71 0 1 7.9  -
72 0 1 9.2  -
73 0 1 5.9  -
74 0 1 4.6  -
75 0 1 3.9  -
76 0 1 11.1  -
77 0 1 14.2  -
78 0 1 8.1  -
79 0 1 6.4  -
80 0 1 11.3 0
81 0 1 9.1  -
82 0 1 8.6  -
83 0 1 4.3  -
84 0 1 7.0  -
85 0 1 10.7  -
86 0 1 5.6  -
87 0 1 23.2  -
88 0 1 6.3  -
89 0 1 7.7  -
90 0 1 12.1 0.25
91 0 0 8.2  -
92 0 1 8.5  -
93 0 1 9.5  -
94 0 1 9.6  -
95 0 1 4.4  -
96 0 1 16.5  -
97 0 1 9.0  -
98 0 1 10.6  -
99 0 0 6.2  -
100 0 1 5.8 0

Minimum 0 0 1.4 0
Maximum 0 1.0 23.2 0.75

Mean 0 0.95 8.4 0.25
Standard Dev. 0 0.22 3.5 0.24

Geometric mean - - 7.7 -
Median 0 1.0 8.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_FOUCL-3
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Table G.135: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.0  -
2 0 0 4.5  -
3 0 0 1.0  -
4 0 1 2.8  -
5 0 1 11.0  -
6 0 0 8.5  -
7 0 1 12.0  -
8 0 0 1.0  -
9 0 0 3.0  -
10 0 1 7.0 0.25
11 0 0 3.0  -
12 0 0 s  -
13 0 1 4.5  -
14 0 0 1.5  -
15 0 0 s  -
16 0 0 4.0  -
17 0 0 1.0  -
18 0 0 12.0  -
19 0 0 4.5  -
20 0 0 1.0 0
21 0 0 3.0  -
22 0 - 12.0  -
23 0 - 10.0  -
24 0 1 2.0  -
25 0 1 3.0  -
26 0 0 5.0  -
27 0 1 6.5  -
28 0 1 10.0  -
29 0 1 8.0  -
30 0 1 6.5 0.25
31 0 - 41.0  -
32 0 1 8.0  -
33 0 0 s  -
34 0 0 4.0  -
35 0 1 8.0  -
36 0 0 4.5  -
37 0 0 3.0  -
38 0 - 27.0  -
39 0 1 6.0  -
40 0 0 4.5 0.50
41 0 0 3.0  -
42 0 0 2.0  -
43 0 1 7.5  -
44 0 1 4.0  -
45 0 0 2.0  -
46 0 0 9.5  -
47 0 0 3.5  -
48 0 0 2.5  -
49 0 0 4.0  -
50 0 0 2.0 0.50
51 0 1 9.0  -
52 0 1 4.0  -
53 0 0 3.5  -
54 0 1 5.0  -
55 0 0 3.5  -
56 0 0 s  -
57 0 0 2.5  -
58 0 0 3.5  -
59 0 0 s  -
60 0 1 3.5 0.50
61 0 0 3.5  -
62 0 1 4.5  -
63 1 1 6.5  -
64 - - 14.0  -
65 0 1 8.5  -
66 - - 6.0  -
67 0 0 1.0  -
68 0 0 3.0  -
69 0 0 3.0  -
70 0 0 2.5 0.25
71 0 0 4.0  -
72 0 1 3.5  -
73 0 1 9.0  -
74 0 1 3.5  -
75 1 1 2.5  -
76 0 1 5.0  -
77 0 1 8.0  -
78 0 1 8.5  -
79 0 1 8.0  -
80 0 1 4.0 0.25
81 0 1 11.0  -
82 - - 25.0  -
83 0 1 3.0  -
84 0 1 3.5  -
85 0 1 8.0  -
86 0 0 5.0  -
87 - - 35.0  -
88 0 0 1.0  -
89 0 0 3.0  -
90 - - 18.0 0.75
91 0 1 2.5  -
92 0 1 4.0  -
93 0 0 3.5  -
94 - - 22.0  -
95 0 0 3.0  -
96 0 0 2.5  -
97 1 1 9.0  -
98 0 0 2.0  -
99 - - 19.0  -
100 0 0 2.5 0.25

Minimum 0 0 1.0 0
Maximum 1.0 1.0 41.0 0.75

Mean 0.032 0.45 6.6 0.35
Standard Dev. 0.18 0.50 6.8 0.21

Geometric mean - - 4.7 -
Median 0 0 4.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.135: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.0  -
2 0 0 4.0  -
3 0 0 5.5  -
4 0 1 4.5  -
5 0 1 7.0  -
6 0 1 10.0  -
7 0 0 s  -
8 0 1 9.0  -
9 0 0 3.0  -
10 0 1 8.0 0.50
11 0 0 6.0  -
12 0 0 3.0  -
13 0 1 8.5  -
14 0 1 6.0  -
15 0 0 4.0  -
16 0 0 1.0  -
17 0 1 8.5  -
18 0 0 4.0  -
19 0 0 5.0  -
20 0 0 2.0 0.25
21 0 0 4.0  -
22 0 1 5.0  -
23 0 0 7.5  -
24 0 0 5.0  -
25 0 0 4.0  -
26 0 1 7.5  -
27 0 0 5.0  -
28 0 0 6.0  -
29 0 1 7.0  -
30 0 0 7.0 0.25
31 0 0 5.5  -
32 0 1 4.0  -
33 0 0 5.5  -
34 0 0 2.0  -
35 0 0 s  -
36 0 0 2.5  -
37 0 0 5.0  -
38 0 0 4.0  -
39 0 0 6.5  -
40 0 1 7.0 0.25
41 0 0 6.0  -
42 0 1 5.0  -
43 0 1 6.0  -
44 0 1 6.5  -
45 0 0 s  -
46 0 0 3.0  -
47 0 1 5.0  -
48 1 1 6.0  -
49 1 1 7.0  -
50 0 1 3.0 0.25
51 0 1 4.5  -
52 0 1 s  -
53 0 1 2.5  -
54 0 0 7.0  -
55 0 1 8.5  -
56 0 0 s  -
57 0 0 1.5  -
58 0 1 4.5  -
59 0 1 5.0  -
60 0 0 4.5 0.50
61 1 1 4.0  -
62 1 1 2.5  -
63 0 0 3.0  -
64 0 0 5.0  -
65 0 0 6.5  -
66 0 0 3.0  -
67 0 1 4.5  -
68 0 0 3.5  -
69 0 1 6.0  -
70 0 0 9.0 0.25
71 0 0 5.0  -
72 0 1 3.5  -
73 0 1 4.0  -
74 0 1 6.0  -
75 0 1 16.0  -
76 0 1 6.0  -
77 1 1 5.0  -
78 1 1 3.5  -
79 0 1 5.0  -
80 0 1 14.0 0.50
81 0 1 12.0  -
82 1 1 4.0  -
83 0 1 7.5  -
84 1 1 4.0  -
85 0 1 6.0  -
86 0 1 5.0  -
87 0 1 5.0  -
88 0 0 3.0  -
89 0 1 7.5  -
90 0 1 8.0 0.75
91 0 1 11.0  -
92 0 1 6.0  -
93 0 1 5.0  -
94 0 1 8.0  -
95 0 1 6.0  -
96 0 1 6.0  -
97 0 1 7.5  -
98 0 1 6.0  -
99 0 1 5.0  -
100 0 1 4.0 0.25

Minimum 0 0 1.0 0.25
Maximum 1.0 1.0 16.0 0.75

Mean 0.080 0.59 5.6 0.38
Standard Dev. 0.27 0.49 2.5 0.18

Geometric mean - - 5.1 -
Median 0 1.0 5.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.135: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.5  -
2 0 0 2.0  -
3 0 1 6.0  -
4 0 0 2.5  -
5 1 1 9.0  -
6 0 0 3.0  -
7 0 0 5.0  -
8 0 0 5.0  -
9 0 0 3.0  -
10 0 0 s 1.0
11 0 0 3.5  -
12 0 0 2.5  -
13 0 0 6.0  -
14 0 1 4.0  -
15 0 1 7.0  -
16 0 0 6.5  -
17 0 1 3.5  -
18 0 0 3.0  -
19 0 0 4.0  -
20 0 0 4.0 0.25
21 0 0 2.5  -
22 0 0 5.0  -
23 0 0 1.0  -
24 0 1 8.0  -
25 0 1 5.0  -
26 0 1 6.0  -
27 0 1 4.0  -
28 0 1 9.0  -
29 0 1 7.0  -
30 0 0 3.5 0.50
31 0 0 3.0  -
32 0 0 3.5  -
33 0 0 3.0  -
34 0 1 6.0  -
35 0 0 4.0  -
36 0 1 5.0  -
37 0 1 5.5  -
38 0 1 6.0  -
39 0 1 8.0  -
40 0 0 1.5 0.25
41 0 1 4.0  -
42 0 1 4.5  -
43 0 0 2.5  -
44 0 1 5.0  -
45 0 1 5.0  -
46 0 0 4.5  -
47 0 - 6.0  -
48 0 0 0.5  -
49 0 0 2.0  -
50 0 0 4.5 0.75
51 0 0 4.0  -
52 0 0 4.5  -
53 0 1 3.0  -
54 0 0 5.0  -
55 0 0 7.5  -
56 0 1 7.0  -
57 0 0 7.5  -
58 0 0 4.0  -
59 0 0 4.5  -
60 0 1 8.5 0.50
61 0 0 5.0  -
62 0 1 7.0  -
63 0 1 9.0  -
64 0 0 3.0  -
65 0 1 14.0  -
66 0 1 6.0  -
67 0 0 6.5  -
68 0 1 7.5  -
69 0 1 2.5  -
70 0 1 7.0 0.25
71 0 1 8.5  -
72 0 1 6.0  -
73 0 0 5.0  -
74 0 1 6.0  -
75 0 - 14.0  -
76 0 1 3.5  -
77 0 0 3.0  -
78 0 1 6.5  -
79 0 1 5.0  -
80 0 1 9.0 0.75
81 0 1 6.0  -
82 0 1 3.5  -
83 0 1 6.0  -
84 0 1 6.0  -
85 0 1 3.5  -
86 0 1 1.5  -
87 0 1 6.0  -
88 0 1 5.5  -
89 0 - 14.0  -
90 0 0 4.0 0.25
91 0 1 6.0  -
92 0 1 8.0  -
93 0 0 3.5  -
94 0 0 6.0  -
95 0 0 5.5  -
96 0 0 s  -
97 0 0 3.0  -
98 0 0 2.5  -
99 0 0 1.0  -
100 0 0 3.5 0.5

Minimum 0 0 0.50 0.25
Maximum 1.0 1.0 14.0 1.0

Mean 0.010 0.48 5.1 0.50
Standard Dev. 0.10 0.50 2.5 0.26

Geometric mean - - 4.5 -
Median 0 0 5.0 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.136: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.0  -
2 0 0 5.5  -
3 0 0 4.0  -
4 0 0 s  -
5 0 0 7.0  -
6 0 0 9.5  -
7 0 0 1.5  -
8 0 0 6.0  -
9 0 0 7.0  -
10 0 0 6.5 0.50
11 0 0 8.0  -
12 0 0 6.0  -
13 0 0 8.5  -
14 0 0 7.5  -
15 0 0 7.0  -
16 0 0 17.0  -
17 0 0 12.0  -
18 0 1 14.0  -
19 0 0 8.0  -
20 0 0 6.5 0.25
21 0 0 8.5  -
22 0 0 3.5  -
23 0 0 s  -
24 0 0 1.0  -
25 0 0 5.0  -
26 0 0 4.5  -
27 0 0 11.0  -
28 0 0 9.5  -
29 0 1 8.0  -
30 0 0 7.0 0.50
31 0 1 10.0  -
32 0 0 8.5  -
33 0 0 6.0  -
34 0 0 3.5  -
35 0 0 2.0  -
36 0 0 4.0  -
37 0 0 8.0  -
38 0 0 2.5  -
39 0 1 12.0  -
40 0 0 5.5 0.75
41 0 0 6.0  -
42 0 0 4.5  -
43 0 0 11.0  -
44 0 0 9.0  -
45 0 0 s  -
46 0 0 6.5  -
47 0 0 3.0  -
48 0 1 6.5  -
49 0 1 4.0  -
50 0 1 5.5 0.50
51 0 1 1.0  -
52 0 0 2.5  -
53 0 0 10.0  -
54 0 0 14.0  -
55 0 1 11.5  -
56 0 1 8.5  -
57 0 1 9.0  -
58 0 1 8.0  -
59 0 1 10.0  -
60 0 1 11.0 0.75
61 0 0 5.5  -
62 0 1 4.5  -
63 0 1 14.0  -
64 0 1 6.5  -
65 0 0 7.5  -
66 0 0 10.0  -
67 0 1 7.0  -
68 0 0 3.0  -
69 0 1 9.0  -
70 0 0 3.5 0.25
71 0 0 4.0  -
72 0 1 5.0  -
73 0 1 5.0  -
74 0 0 1.0  -
75 0 0 4.0  -
76 0 - 11.0  -
77 0 0 4.5  -
78 0 0 7.0  -
79 0 0 9.0  -
80 0 0 3.5 0.5
81 0 0 4.5  -
82 0 - 5.0  -
83 0 1 7.0  -
84 0 0 6.0  -
85 0 0 2.5  -
86 0 1 8.5  -
87 0 1 8.0  -
88 0 1 13.0  -
89 0 1 5.0
90 0 1 8.0 0.75
91 0 1 10.0  -
92 0 1 4.0  -
93 0 1 12.0  -
94 0 0 7.5  -
95 0 1 3.0  -
96 0 1 7.0  -
97 0 1 11.0  -
98 0 1 9.5  -
99 0 0 13.0  -
100 0 1 9.0 0.50

Minimum 0 0 1.0 0.25
Maximum 0 1.0 17.0 0.75

Mean 0 0.36 7.1 0.53
Standard Dev. 0 0.48 3.3 0.18

Geometric mean - - 6.1 -
Median 0 0 7.0 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.136: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.0  -
2 0 0 7.0  -
3 0 0 3.0  -
4 0 0 4.5  -
5 0 0 3.0  -
6 0 1 21.0  -
7 0 0 5.0  -
8 0 1 12.0  -
9 0 0 2.0  -
10 0 1 13.0 0.75
11 0 0 s  -
12 0 0 2.0  -
13 0 0 2.5  -
14 0 0 4.5  -
15 0 0 5.5  -
16 0 0 4.0  -
17 0 0 6.0  -
18 0 0 4.5  -
19 0 0 2.5  -
20 0 1 6.0 0.50
21 0 0 6.5  -
22 0 0 5.5  -
23 0 0 7.5  -
24 0 0 4.0  -
25 0 1 31.0  -
26 0 0 12.0  -
27 0 1 2.5  -
28 0 0 s  -
29 0 0 4.5  -
30 0 1 10.5 0.50
31 0 0 7.0  -
32 0 - 10.0  -
33 0 1 10.0  -
34 0 1 8.5  -
35 0 1 8.5  -
36 0 0 3.5  -
37 0 1 5.0  -
38 0 0 4.0  -
39 0 0 3.0  -
40 0 0 4.5 0.25
41 0 - 18.0  -
42 0 1 7.5  -
43 0 1 18.0  -
44 0 0 7.5  -
45 0 0 5.0  -
46 0 1 9.0  -
47 0 1 10.0  -
48 0 0 5.0  -
49 0 1 7.5  -
50 0 1 6.0 0.50
51 1 1 8.5  -
52 0 1 8.0  -
53 0 0 s  -
54 0 0 s  -
55 0 0 7.5  -
56 0 1 8.0  -
57 0 1 8.0  -
58 0 1 8.0  -
59 0 0 7.0  -
60 0 1 6.0 0.50
61 0 1 4.0  -
62 0 0 4.5  -
63 0 1 5.5  -
64 0 0 2.0  -
65 0 0 4.5  -
66 0 0 4.0  -
67 0 0 8.0  -
68 0 1 9.5  -
69 0 0 4.5  -
70 0 0 4.0 0.75
71 0 0 3.5  -
72 0 0 7.0  -
73 0 1 5.5  -
74 0 1 6.0  -
75 0 0 s  -
76 0 0 2.5  -
77 0 0 s  -
78 0 0 15.0  -
79 0 0 s  -
80 0 - 15.0 0.75
81 0 0 4.5  -
82 0 0 5.5  -
83 0 0 3.5  -
84 0 0 2.5  -
85 0 1 11.0  -
86 0 0 4.0  -
87 0 0 5.0  -
88 0 1 7.0  -
89 0 1 10.0  -
90 0 1 9.5 0.75
91 0 1 5.0  -
92 0 1 10.0  -
93 0 1 4.5  -
94 0 1 4.0  -
95 0 1 6.0  -
96 0 0 5.5  -
97 0 1 7.0  -
98 0 1 6.0  -
99 0 - 20.0  -
100 0 - 10.0 0.75

Minimum 0 0 2.0 0.25
Maximum 1.0 1.0 31.0 0.75

Mean 0 0.42 7.2 0.60
Standard Dev. 0.10 0.50 4.6 0.17

Geometric mean - - 6.1 -
Median 0 0 6.0 0.63

Calcite Index - -

Note: "-" indicates no data. 
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Table G.136: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.0  -
2 0 0 3.5  -
3 0 0 7.0  -
4 0 0 3.5  -
5 0 0 2.0  -
6 0 0 4.5  -
7 0 0 12.5  -
8 0 0 6.5  -
9 0 0 7.0  -
10 0 1 8.5 0.25
11 0 0 7.0  -
12 0 0 s  -
13 0 0 4.0  -
14 0 0 1.0  -
15 0 1 7.0  -
16 0 1 9.0  -
17 0 0 6.0  -
18 0 0 3.5  -
19 0 1 3.0  -
20 0 1 11.0 0.50
21 0 0 7.0  -
22 0 0 5.0  -
23 0 1 10.0  -
24 0 1 10.0  -
25 0 0 8.0  -
26 0 1 8.0  -
27 0 1 7.5  -
28 0 1 7.0  -
29 0 0 6.5  -
30 0 0 6.0 0.25
31 0 1 7.0  -
32 0 0 3.0  -
33 0 0 9.5  -
34 0 0 5.5  -
35 0 0 7.0  -
36 0 0 5.5  -
37 0 1 8.5  -
38 0 1 10.0  -
39 0 0 6.0  -
40 0 0 3.5 0.75
41 0 0 9.0  -
42 0 1 9.5  -
43 - - 21.0  -
44 0 1 8.0  -
45 0 1 3.5  -
46 0 0 7.5  -
47 0 0 5.0  -
48 0 1 4.0  -
49 - - 9.0  -
50 0 0 8.5 0.50
51 0 1 6.0  -
52 0 1 5.5  -
53 0 1 7.0  -
54 0 0 4.0  -
55 0 1 7.5  -
56 0 1 3.5  -
57 0 1 6.5  -
58 0 0 7.0  -
59 0 1 5.0  -
60 0 1 10.0 0.25
61 0 0 4.5  -
62 0 1 15.0  -
63 0 0 1.0  -
64 0 0 3.5  -
65 0 1 17.0  -
66 0 0 7.5  -
67 0 1 8.5  -
68 0 1 4.5  -
69 0 0 5.5  -
70 0 1 3.5 0.50
71 0 1 7.5  -
72 0 1 6.0  -
73 0 1 4.5  -
74 0 0 3.5  -
75 - - 18.0  -
76 0 0 6.5  -
77 0 1 8.0  -
78 0 0 5.0  -
79 0 1 6.5  -
80 0 0 4.5 0.25
81 0 0 3.5  -
82 0 0 6.0  -
83 0 0 5.5  -
84 0 0 3.5  -
85 0 0 5.0  -
86 0 0 3.5  -
87 0 0 3.0  -
88 0 0 5.5  -
89 0 0 6.5  -
90 0 0 2.5 0
91 0 0 3.5  -
92 0 0 2.0  -
93 0 0 12.0  -
94 0 0 4.0  -
95 0 1 7.5  -
96 0 0 3.5  -
97 0 0 2.5  -
98 0 0 s  -
99 0 - 12.0  -
100 0 1 5.0 0.25

Minimum 0 0 1.0 0
Maximum 0 1.0 21.0 0.75

Mean 0 0.39 6.5 0.35
Standard Dev. 0 0.49 3.4 0.21

Geometric mean - - 5.7 -
Median 0 0 6.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.137: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.8  -
2 0 0 6.0  -
3 0 0 7.2  -
4 0 0 27.4  -
5 0 0 12.5  -
6 0 0 s  -
7 0 0 5.0  -
8 0 0 10.1  -
9 0 0 s  -

10 0 0 55.2 0.75
11 0 0 >100  -
12 0 0 21.3  -
13 0 0 30.1  -
14 0 0 27.1  -
15 0 1 8.0  -
16 0 1 7.9  -
17 0 1 15.0  -
18 0 0 11.6  -
19 0 1 18.3  -
20 0 0 23.1 0
21 0 0 54.3  -
22 0 1 73.0  -
23 0 0 b  -
24 0 0 57.5  -
25 0 1 1.2  -
26 0 1 28.9  -
27 0 1 5.8  -
28 0 1 27.2  -
29 0 1 43.5  -
30 0 1 7.9 0
31 0 0 s  -
32 0 1 80.0  -
33 0 0 1.3  -
34 0 1 b  -
35 0 0 4.4  -
36 0 1 b  -
37 0 1 39.8  -
38 0 0 5.3  -
39 0 1 b  -
40 0 1 3.9 0
41 0 1 67.0  -
42 0 1 9.6  -
43 0 1 37.1  -
44 0 1 9.5  -
45 0 1 61.2  -
46 0 0 27.1  -
47 0 0 19.2  -
48 0 0 7.7  -
49 0 0 26.0  -
50 0 1 21.1 0.25
51 0 1 15.1  -
52 0 1 20.0  -
53 0 1 13.6  -
54 0 0 b  -
55 0 1 20.2  -
56 0 1 b  -
57 0 1 64.0  -
58 0 0 3.9  -
59 0 0 36.9  -
60 0 0 4.6 0
61 0 0 b  -
62 0 1 24.3  -
63 0 0 24.9  -
64 0 0 9.9  -
65 0 1 12.4  -
66 0 0 7.3  -
67 0 0 4.1  -
68 0 0 5.6  -
69 0 0 34.2  -
70 0 0 6.8 0
71 0 0 3.0  -
72 0 0 s  -
73 0 0 4.5  -
74 0 1 4.6  -
75 0 0 2.9  -
76 0 0 13.8  -
77 0 1 6.5  -
78 0 1 9.8  -
79 0 0 26.1  -
80 0 0 9.2 0
81 0 0 4.8  -
82 0 1 6.2  -
83 0 1 4.1  -
84 0 0 9.5  -
85 0 1 6.5  -
86 0 0 19.0  -
87 0 1 5.6  -
88 0 0 4.2  -
89 0 1 4.4  -
90 0 1 5.9 0
91 0 0 33.2  -
92 0 1 5.5  -
93 0 1 3.9  -
94 0 0 33.2  -
95 0 1 5.8  -
96 0 0 5.1  -
97 0 1 6.7  -
98 0 0 5.6  -
99 0 0 19.2  -
100 0 0 8.3 0.25

Minimum 0 0 1.2 0
Maximum 0 1.0 80.0 0.75

Mean 0 0.45 18.2 0.13
Standard Dev. 0 0.50 17.9 0.24

Geometric mean - - 11.8 -
Median 0 0 9.9 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.137: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.0  -
2 0 1 11.6  -
3 0 1 13.9  -
4 0 1 21.0  -
5 0 1 19.8  -
6 0 1 15.2  -
7 0 1 5.3  -
8 0 0 10.6  -
9 0 1 15.5  -

10 0 0 7.7 0.50
11 0 0 7.0  -
12 0 1 47.0  -
13 0 1 7.1  -
14 0 0 4.9  -
15 0 0 13.0  -
16 0 0 7.4  -
17 0 0 10.8  -
18 0 0 6.5  -
19 0 1 42.0  -
20 0 0 4.4 0
21 0 0 8.2  -
22 0 1 13.1  -
23 0 1 15.8  -
24 0 0 7.6  -
25 0 0 4.1  -
26 0 0 7.3  -
27 0 0 21.5  -
28 0 1 8.4  -
29 0 0 5.3  -
30 0 1 50.0 0
31 0 0 49.0  -
32 0 0 44.0  -
33 0 0 11.0  -
34 0 0 1.4  -
35 0 1 9.6  -
36 0 1 2.5  -
37 0 1 45.5  -
38 0 1 46.0  -
39 0 1 29.5  -
40 0 0 1.6 0
41 0 0 2.4  -
42 0 0 1.8  -
43 0 0 6.1  -
44 0 1 b  -
45 0 0 2.0  -
46 0 1 33.0  -
47 0 1 16.1  -
48 0 0 2.2  -
49 0 0 7.9  -
50 0 0 8.4 0.25
51 0 0 4.7  -
52 0 1 53.0  -
53 0 0 2.3  -
54 0 1 14.5  -
55 0 1 11.9  -
56 0 1 17.1  -
57 0 1 14.7  -
58 0 1 10.8  -
59 0 1 15.9  -
60 0 0 33.0 0
61 0 1 b  -
62 0 1 45.5  -
63 0 1 30.0  -
64 0 1 17.5  -
65 0 1 15.1  -
66 0 1 51.0  -
67 0 1 17.0  -
68 0 1 6.4  -
69 0 1 10.2  -
70 0 1 35.0 0
71 0 1 15.2  -
72 0 1 11.4  -
73 0 1 44.0  -
74 0 1 3.7  -
75 0 0 3.1  -
76 0 1 51.5  -
77 0 1 12.5  -
78 0 1 14.4  -
79 0 0 13.5  -
80 0 0 19.0 0.25
81 0 0 s  -
82 0 0 15.9  -
83 0 1 11.2  -
84 0 1 10.4  -
85 0 0 5.1  -
86 0 0 4.2  -
87 0 0 10.5  -
88 0 0 7.0  -
89 0 0 b  -
90 0 1 13.4 0
91 0 1 4.5  -
92 0 1 3.9  -
93 0 1 15.6  -
94 0 1 9.3  -
95 0 1 4.2  -
96 0 0 9.5  -
97 0 0 8.3  -
98 0 0 3.9  -
99 0 0 19.2  -
100 0 0 6.2 0

Minimum 0 0 1.4 0
Maximum 0 1.0 53.0 0.50

Mean 0 0.55 15.6 0.10
Standard Dev. 0 0.50 13.9 0.17

Geometric mean - - 10.8 -
Median 0 1.0 11.1 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.137: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 19.5  -
2 0 1 12.0  -
3 0 0 17.0  -
4 0 0 s  -
5 0 1 23.4  -
6 0 0 11.1  -
7 0 1 15.5  -
8 0 0 9.2  -
9 0 1 53.0  -

10 0 0 46.8 0
11 0 1 49.9  -
12 0 1 4.1  -
13 0 0 19.1  -
14 0 1 28.0  -
15 0 1 8.9  -
16 0 1 23.5  -
17 0 1 39.8  -
18 0 1 12.0  -
19 0 1 20.2  -
20 0 1 13.0 0
21 0 0 46.0  -
22 0 1 23.1  -
23 0 1 7.9  -
24 0 0 57.8  -
25 0 1 28.0  -
26 0 1 77.0  -
27 0 1 19.3  -
28 0 1 5.4  -
29 0 1 19.5  -
30 0 0 19.0 0.25
31 0 1 8.0  -
32 0 1 5.2  -
33 0 1 7.4  -
34 0 1 7.9  -
35 0 1 7.2  -
36 0 0 4.4  -
37 0 1 8.0  -
38 0 0 3.1  -
39 0 1 12.1  -
40 0 0 10.0 0
41 0 1 8.0  -
42 0 0 7.5  -
43 0 1 7.6  -
44 0 1 46.0  -
45 0 0 40.2  -
46 0 1 4.2  -
47 0 1 29.5  -
48 0 0 12.8  -
49 0 1 7.9  -
50 0 1 6.0 0.25
51 0 1 b  -
52 0 0 7.8  -
53 0 0 4.4  -
54 0 0 4.0  -
55 0 0 55.6  -
56 0 0 8.6  -
57 0 1 8.2  -
58 0 1 7.5  -
59 0 1 24.0  -
60 0 1 6.4 0
61 0 0 28.6  -
62 0 1 25.3  -
63 0 0 2.1  -
64 0 1 4.0  -
65 0 1 3.8  -
66 0 1 23.2  -
67 0 1 13.4  -
68 0 1 23.2  -
69 0 1 54.0  -
70 0 1 8.1 0.25
71 0 1 28.1  -
72 0 1 10.1  -
73 0 0 9.1  -
74 0 1 24.0  -
75 0 0 4.6  -
76 0 1 8.6  -
77 0 1 10.1  -
78 0 1 3.0  -
79 0 1 8.6  -
80 0 1 9.0 0
81 0 1 24.5  -
82 0 0 5.4  -
83 0 1 15.1  -
84 0 1 8.2  -
85 0 1 7.7  -
86 0 1 37.3  -
87 0 1 57.2  -
88 0 1 29.7  -
89 0 1 7.1  -
90 0 1 26.9 0.50
91 0 1 b  -
92 0 1 41.1  -
93 0 1 14.0  -
94 0 0 5.2  -
95 0 1 12.2  -
96 0 1 43.3  -
97 0 0 4.8  -
98 0 0 7.4  -
99 0 1 28.5  -
100 0 1 6.1 0

Minimum 0 0 2.1 0
Maximum 0 1.0 77.0 0.50

Mean 0 0.71 18.4 0.13
Standard Dev. 0 0.46 15.8 0.18

Geometric mean - - 13.1 -
Median 0 1.0 12.0 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.138: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.1  -
2 0 1 13.2  -
3 0 1 12.2  -
4 0 1 28.4  -
5 0 1 10.9  -
6 1 1 13.0  -
7 0 1 11.5  -
8 0 1 14.1  -
9 0 1 11.2  -

10 0 1 10.6 0.25
11 0 1 5.0  -
12 0 1 5.7  -
13 1 1 8.4  -
14 0 1 13.7  -
15 0 1 13.6  -
16 0 1 9.2  -
17 0 1 16.2  -
18 0 1 6.2  -
19 0 1 7.6  -
20 1 1 12.0 0
21 0 1 12.6  -
22 1 1 8.0  -
23 0 1 10.0  -
24 1 1 9.0  -
25 0 0 6.2  -
26 1 1 15.0  -
27 0 1 3.2  -
28 0 1 7.6  -
29 0 1 4.1  -
30 0 1 4.6 0
31 0 1 3.9  -
32 0 1 21.8  -
33 0 1 2.7  -
34 1 1 8.0  -
35 0 1 7.9  -
36 0 1 23.5  -
37 0 1 3.0  -
38 0 1 12.1  -
39 1 1 1.5  -
40 0 1 3.5 0
41 0 1 21.0  -
42 0 1 4.0  -
43 0 1 24.6  -
44 0 1 4.5  -
45 0 1 8.0  -
46 0 1 8.0  -
47 0 1 1.6  -
48 0 1 5.4  -
49 0 1 14.6  -
50 0 1 8.5 0
51 0 1 7.5  -
52 0 1 7.0  -
53 0 1 5.6  -
54 0 1 5.2  -
55 0 1 12.5  -
56 0 1 4.6  -
57 0 1 4.0  -
58 0 1 8.6  -
59 0 1 32.0  -
60 0 1 8.9 0
61 1 1 9.1  -
62 1 1 3.1  -
63 1 1 3.0  -
64 0 1 7.0  -
65 0 1 17.5  -
66 0 1 13.1  -
67 0 1 7.5  -
68 0 1 9.7  -
69 0 1 9.5  -
70 1 1 6.6 0
71 0 1 14.5  -
72 0 1 12.1  -
73 0 1 2.8  -
74 0 1 9.2  -
75 0 1 20.7  -
76 0 1 9.0  -
77 0 1 25.1  -
78 0 1 9.2  -
79 0 1 12.6  -
80 0 1 25.2 0
81 0 1 42.3  -
82 0 1 5.4  -
83 0 1 27.1  -
84 0 1 4.4  -
85 0 1 9.3  -
86 0 1 9.1  -
87 0 1 11.6  -
88 0 1 11.0  -
89 0 1 6.6  -
90 0 1 12.3 0.25
91 0 1 6.0  -
92 0 1 8.4  -
93 0 1 25.4  -
94 0 1 9.1  -
95 0 1 30.0  -
96 0 1 9.0  -
97 0 1 33.0  -
98 0 1 7.5  -
99 0 1 20.0  -
100 0 1 8.0 0

Minimum 0 0 1.5 0
Maximum 1.0 1.0 42.3 0.25

Mean 0.12 0.99 11.2 0.05
Standard Dev. 0.33 0.10 7.7 0.11

Geometric mean - - 9.1 -
Median 0 1.0 9.1 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.138: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.1  -
2 0 1 11.2  -
3 0 1 11.4  -
4 0 1 12.3  -
5 0 1 10.5  -
6 0 1 11.6  -
7 0 1 22.5  -
8 0 1 6.0  -
9 0 1 3.8  -

10 0 1 5.4 0.25
11 0 1 22.5  -
12 0 1 21.0  -
13 0 1 4.5  -
14 0 1 13.6  -
15 0 1 9.3  -
16 0 1 13.2  -
17 1 1 5.1  -
18 0 1 2.0  -
19 0 1 5.6  -
20 0 1 9.7 0
21 0 1 5.8  -
22 0 1 13.0  -
23 0 1 17.6  -
24 0 1 3.2  -
25 0 1 2.4  -
26 0 1 10.7  -
27 0 1 10.8  -
28 0 1 7.6  -
29 0 1 13.5  -
30 0 1 11.2 0.25
31 0 1 7.5  -
32 0 1 1.9  -
33 0 1 17.4  -
34 0 1 10.8  -
35 0 1 2.9  -
36 0 1 4.5  -
37 0 1 7.2  -
38 0 1 16.2  -
39 0 1 8.5  -
40 0 1 9.2 0.25
41 0 1 12.6  -
42 0 1 6.7  -
43 0 1 5.2  -
44 0 1 5.5  -
45 0 1 8.7  -
46 0 1 18.1  -
47 - - s  -
48 0 1 5.7  -
49 0 1 8.4  -
50 0 1 5.6 0
51 0 1 9.6  -
52 0 1 18.0  -
53 0 1 10.0  -
54 0 1 7.4  -
55 0 1 6.4  -
56 0 1 7.5  -
57 0 1 11.0  -
58 0 1 16.2  -
59 0 1 7.2  -
60 0 1 18.5 0
61 0 1 13.2  -
62 0 1 12.2  -
63 0 1 13.1  -
64 0 1 13.6  -
65 0 1 7.2  -
66 0 1 10.2  -
67 0 1 11.3  -
68 0 1 11.6  -
69 0 1 3.8  -
70 0 1 3.7 0
71 0 1 8.7  -
72 0 1 17.2  -
73 0 1 21.0  -
74 0 1 9.5  -
75 0 1 17.3  -
76 0 1 15.0  -
77 0 1 13.5  -
78 0 1 4.9  -
79 0 1 5.2  -
80 0 1 8.5 0.50
81 0 1 11.6  -
82 0 1 6.0  -
83 0 1 12.3  -
84 0 1 15.2  -
85 0 1 9.7  -
86 0 1 3.1  -
87 0 1 3.2  -
88 0 1 7.8  -
89 0 1 4.4  -
90 0 1 8.0 0
91 0 1 14.2  -
92 0 1 7.0  -
93 0 1 4.2  -
94 0 1 14.3  -
95 0 1 13.1  -
96 0 1 6.2  -
97 0 1 13.6  -
98 0 1 4.9  -
99 0 1 5.6  -
100 0 1 16.2 0.50

Minimum 0 1.0 1.9 0
Maximum 1.0 1.0 22.5 0.50

Mean 0 1.0 9.9 0.18
Standard Dev. 0.10 0 4.9 0.21

Geometric mean - - 8.6 -
Median 0 1.0 9.5 0.13

Calcite Index - -

Note: "-" indicates no data. 
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Table G.138: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.8  -
2 0 1 4.9  -
3 0 1 19.7  -
4 0 1 6.0  -
5 0 1 5.9  -
6 0 1 10.4  -
7 0 1 20.1  -
8 0 1 9.9  -
9 0 1 4.0  -

10 1 1 3.5 0.50
11 0 1 4.9  -
12 1 1 3.6  -
13 1 1 5.7  -
14 0 1 17.6  -
15 0 1 4.9  -
16 1 1 8.0  -
17 0 1 6.6  -
18 0 1 7.7  -
19 0 1 5.4  -
20 0 1 18.0 0
21 0 1 4.5  -
22 0 1 5.8  -
23 0 1 24.9  -
24 0 1 3.9  -
25 0 1 4.0  -
26 0 1 5.2  -
27 0 1 6.7  -
28 0 1 8.0  -
29 0 1 7.1  -
30 0 1 3.5 0
31 0 1 22.5  -
32 0 1 6.0  -
33 0 1 11.0  -
34 0 1 16.8  -
35 0 1 4.6  -
36 0 1 5.0  -
37 0 1 2.4  -
38 0 1 17.6  -
39 0 1 6.6  -
40 0 1 35.6 0.25
41 0 1 13.2  -
42 0 1 3.0  -
43 0 1 4.0  -
44 1 1 11.7  -
45 0 1 10.5  -
46 0 1 12.2  -
47 0 1 3.1  -
48 1 1 14.6  -
49 0 1 3.9  -
50 0 1 29.3 0
51 0 1 4.1  -
52 0 1 4.2  -
53 0 1 12.3  -
54 0 1 5.8  -
55 0 1 6.6  -
56 0 1 17.2  -
57 0 1 8.7  -
58 0 1 3.2  -
59 0 1 4.5  -
60 0 1 15.0 0.25
61 0 1 4.0  -
62 0 0 4.5  -
63 1 1 5.4  -
64 0 1 6.6  -
65 0 1 5.9  -
66 0 1 18.1  -
67 0 1 3.2  -
68 0 1 4.2  -
69 0 1 5.1  -
70 0 1 6.2 0
71 1 1 8.1  -
72 0 1 11.4  -
73 0 1 4.2  -
74 0 1 16.1  -
75 1 1 8.3  -
76 0 1 9.9  -
77 0 1 6.5  -
78 0 1 8.9  -
79 0 1 8.4  -
80 0 1 7.5 0
81 0 1 5.9  -
82 0 1 3.5  -
83 0 1 4.7  -
84 0 1 7.5  -
85 0 1 7.1  -
86 0 1 12.7  -
87 0 1 15.7  -
88 0 1 15.6  -
89 0 1 11.0  -
90 0 1 5.9 0
91 0 1 8.7  -
92 0 1 8.3  -
93 0 1 10.0  -
94 0 1 37.5  -
95 0 1 15.5  -
96 0 1 6.8  -
97 0 1 8.2  -
98 0 1 8.0  -
99 0 1 23.0  -
100 0 1 6.5 0.50

Minimum 0 0 2.4 0
Maximum 1.0 1.0 37.5 0.50

Mean 0.090 0.99 9.4 0.15
Standard Dev. 0.29 0.10 6.7 0.21

Geometric mean - - 7.7 -
Median 0 1.0 6.8 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.139: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.1  -
2 0 1 7.4  -
3 0 1 8.2  -
4 0 0 3.5  -
5 0 0 3.1  -
6 0 0 6.6  -
7 0 1 4.7  -
8 0 1 33.0  -
9 0 0 9.1  -

10 0 0 6.1 0.50
11 0 1 8.4  -
12 0 0 6.9  -
13 0 1 21.0  -
14 0 0 5.9  -
15 0 0 8.1  -
16 0 1 13.0  -
17 0 0 6.6  -
18 0 0 2.1  -
19 0 0 6.1  -
20 0 1 5.5 0.75
21 0 0 1.3  -
22 0 1 11.5  -
23 0 1 7.2  -
24 0 0 1.3  -
25 0 0 6.8  -
26 0 0 4.5  -
27 0 1 5.8  -
28 0 1 5.9  -
29 0 0 4.4  -
30 0 1 6.2 0.25
31 0 0 6.8  -
32 0 0 15.0  -
33 0 0 9.0  -
34 0 1 11.2  -
35 0 1 6.4  -
36 0 1 7.5  -
37 0 0 10.4  -
38 0 1 12.5  -
39 0 1 13.3  -
40 0 0 8.7 0
41 0 0 15.1  -
42 0 1 19.5  -
43 0 1 22.0  -
44 0 1 12.1  -
45 0 1 6.5  -
46 0 1 8.5  -
47 0 1 10.1  -
48 0 1 19.0  -
49 0 0 8.2  -
50 0 1 10.2 0.25
51 0 0 11.7  -
52 0 0 16.0  -
53 0 0 5.7  -
54 0 0 7.1  -
55 0 1 14.0  -
56 0 0 5.7  -
57 0 0 14.4  -
58 0 1 10.7  -
59 0 1 17.5  -
60 0 1 9.4 0
61 0 1 7.6  -
62 0 1 7.9  -
63 0 0 2.9  -
64 0 1 4.9  -
65 0 0 11.2  -
66 0 1 8.2  -
67 0 0 13.1  -
68 0 1 14.7  -
69 0 0 2.3  -
70 0 0 2.5 0
71 0 0 6.2  -
72 0 0 4.9  -
73 0 0 6.6  -
74 0 0 7.8  -
75 0 1 15.2  -
76 0 0 5.6  -
77 0 0 7.4  -
78 0 1 7.9  -
79 0 0 10.6  -
80 0 0 8.5 0
81 0 0 9.4  -
82 0 1 15.2  -
83 0 0 3.4  -
84 0 1 18.8  -
85 0 0 12.6  -
86 0 1 20.5  -
87 0 0 9.4  -
88 0 0 10.4  -
89 0 0 8.1  -
90 0 1 9.6 0.25
91 0 1 10.5  -
92 0 0 6.5  -
93 0 1 13.8  -
94 0 1 7.5  -
95 0 0 s  -
96 0 0 12.0  -
97 0 0 13.2  -
98 0 1 10.1  -
99 0 0 4.3  -
100 0 0 8.1 0

Minimum 0 0 1.3 0
Maximum 0 1.0 33.0 0.75

Mean 0 0.46 9.4 0.20
Standard Dev. 0 0.50 5.1 0.26

Geometric mean - - 8.1 -
Median 0 0 8.2 0.13

Calcite Index - -

Note: "-" indicates no data. 
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Table G.139: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 13.1  -
2 0 0 8.0  -
3 0 1 9.0  -
4 0 1 9.5  -
5 0 1 13.1  -
6 0 1 4.6  -
7 0 1 13.9  -
8 0 0 6.6  -
9 0 1 6.0  -

10 0 1 12.0 0.25
11 0 1 8.1  -
12 0 0 8.6  -
13 0 1 9.6  -
14 0 1 23.9  -
15 0 0 7.1  -
16 0 0 14.0  -
17 0 0 6.2  -
18 0 0 11.5  -
19 0 0 29.2  -
20 0 1 6.0 0.5
21 0 1 10.6  -
22 0 0 6.8  -
23 0 1 8.3  -
24 0 1 10.6  -
25 0 1 15.5  -
26 0 1 15.2  -
27 0 0 12.5  -
28 0 0 9.4  -
29 0 1 12.6  -
30 0 1 11.7 0.25
31 0 0 10.2  -
32 0 0 7.1  -
33 0 0 8.0  -
34 0 1 22.0  -
35 0 0 12.9  -
36 0 0 4.1  -
37 0 1 24.5  -
38 0 0 8.7  -
39 0 0 11.7  -
40 0 0 10.6 0.50
41 0 0 13.6  -
42 0 0 1.2  -
43 0 0 14.2  -
44 0 0 5.5  -
45 0 0 9.3  -
46 0 0 15.3  -
47 0 0 4.8  -
48 0 0 10.0  -
49 0 1 26.0  -
50 0 1 12.2 0.75
51 0 1 6.2  -
52 0 0 5.6  -
53 0 1 17.1  -
54 0 0 3.2  -
55 0 1 8.6  -
56 0 1 14.5  -
57 0 1 4.4  -
58 0 1 18.1  -
59 0 0 14.4  -
60 0 1 5.3 0.75
61 0 1 6.1  -
62 0 1 7.2  -
63 0 0 3.5  -
64 0 0 22.0  -
65 0 1 12.4  -
66 0 1 9.2  -
67 0 0 5.9  -
68 0 1 11.6  -
69 0 1 16.1  -
70 0 1 5.5 0
71 0 0 5.5  -
72 0 1 10.1  -
73 0 1 18.6  -
74 0 0 6.7  -
75 0 0 10.1  -
76 0 0 4.9  -
77 0 0 8.8  -
78 0 1 18.0  -
79 0 1 18.4  -
80 0 0 6.3 0
81 0 1 13.6  -
82 0 0 7.0  -
83 0 0 7.9  -
84 0 0 7.1  -
85 0 1 12.2  -
86 0 1 14.4  -
87 0 1 24.1  -
88 0 1 16.3  -
89 0 1 7.5  -
90 0 0 13.5 0.50
91 0 1 9.8  -
92 0 1 12.0  -
93 0 1 13.6  -
94 0 0 7.8  -
95 0 1 18.1  -
96 0 0 9.3  -
97 0 0 3.1  -
98 0 0 4.9  -
99 0 0 8.8  -
100 0 1 11.9 0.25

Minimum 0 0 1.2 0
Maximum 0 1.0 29.2 0.75

Mean 0 0.51 10.9 0.38
Standard Dev. 0 0.50 5.4 0.27

Geometric mean - - 9.6 -
Median 0 1.0 9.9 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.139: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 18.3  -
2 0 0 12.9  -
3 0 1 10.4  -
4 0 0 18.3  -
5 0 1 9.4  -
6 0 1 3.2  -
7 0 1 9.4  -
8 0 1 6.8  -
9 0 0 6.7  -

10 0 1 12.8 0.25
11 0 1 24.4  -
12 0 1 20.9  -
13 0 1 11.2  -
14 0 1 10.8  -
15 1 1 6.7  -
16 0 1 9.4  -
17 0 1 34.2  -
18 0 0 18.4  -
19 0 1 14.0  -
20 0 1 42.7 0.25
21 0 1 28.1  -
22 0 1 6.9  -
23 0 0 4.5  -
24 0 1 5.7  -
25 0 1 3.1  -
26 0 1 15.6  -
27 0 0 3.4  -
28 0 0 14.3  -
29 0 1 41.9  -
30 0 0 6.8 0.50
31 0 1 34.8  -
32 0 1 18.6  -
33 0 0 3.9  -
34 0 1 16.8  -
35 0 0 1.8  -
36 0 0 3.1  -
37 0 0 7.9  -
38 0 0 10.1  -
39 0 0 6.5  -
40 0 0 5.1 0
41 0 0 10.5  -
42 0 0 5.2  -
43 0 1 5.8  -
44 0 1 15.3  -
45 0 0 8.4  -
46 0 1 36.2  -
47 0 0 b  -
48 0 1 3.2  -
49 0 0 31.4  -
50 0 0 8.0 0
51 0 0 12.0  -
52 0 0 14.3  -
53 0 0 7.3  -
54 0 1 4.8  -
55 0 0 1.2  -
56 0 0 0.8  -
57 0 0 1.4  -
58 0 0 31.4  -
59 0 1 12.2  -
60 0 0 10.8 0
61 0 0 5.6  -
62 0 0 32.1  -
63 0 0 18.6  -
64 0 0 31.4  -
65 0 1 11.4  -
66 0 0 9.1  -
67 0 1 6.2  -
68 0 0 14.1  -
69 0 0 2.8  -
70 0 1 13.2 0.25
71 0 1 6.1  -
72 0 0 6.0  -
73 0 0 13.1  -
74 0 0 7.2  -
75 0 1 29.8  -
76 0 1 11.1  -
77 0 0 4.0  -
78 0 0 4.5  -
79 0 0 13.0  -
80 0 0 3.1 0
81 0 0 20.8  -
82 0 1 14.3  -
83 0 0 35.4  -
84 1 1 8.4  -
85 0 1 17.6  -
86 0 0 10.1  -
87 0 0 3.9  -
88 0 1 7.2  -
89 0 1 4.8  -
90 0 0 9.6 0.50
91 0 1 23.2  -
92 0 1 28.1  -
93 0 1 11.0  -
94 0 0 2.8  -
95 0 1 14.4  -
96 0 1 11.9  -
97 0 1 9.6  -
98 0 1 15.9  -
99 0 1 11.2  -
100 0 0 1.3 0

Minimum 0 0 0.8 0
Maximum 1.0 1.0 42.7 0.50

Mean 0.020 0.49 12.8 0.18
Standard Dev. 0.14 0.50 9.8 0.21

Geometric mean - - 9.5 -
Median 0 0 10.4 0.13

Calcite Index - -

Note: "-" indicates no data. 
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Table G.140: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 18.0  -
2 0 0 21.5  -
3 0 0 6.9  -
4 0 0 3.4  -
5 0 0 4.9  -
6 0 0 6.8  -
7 0 0 3.1  -
8 0 0 19.4  -
9 0 0 3.7  -
10 0 0 6.9 0
11 0 0 7.3  -
12 0 0 7.4  -
13 0 0 12.2  -
14 0 0 28.2  -
15 0 0 6.5  -
16 0 0 13.2  -
17 0 0 3.5  -
18 0 0 21.5  -
19 0 0 12.2  -
20 0 0 4.0 0
21 0 0 3.3  -
22 0 0 6.7  -
23 0 0 9.5  -
24 0 0 3.2  -
25 0 0 1.9  -
26 0 0 8.6  -
27 0 0 9.0  -
28 0 0 4.2  -
29 0 0 8.0  -
30 0 0 7.0 0
31 0 0 8.3  -
32 0 0 4.7  -
33 0 0 3.6  -
34 0 0 5.7  -
35 0 0 12.0  -
36 0 0 4.6  -
37 0 0 5.6  -
38 0 0 5.0  -
39 0 0 3.0  -
40 0 0 2.3 0
41 0 0 2.7  -
42 0 0 4.5  -
43 0 0 8.0  -
44 0 0 5.5  -
45 0 0 3.6  -
46 0 0 3.2  -
47 0 0 4.0  -
48 0 0 5.5  -
49 0 0 15.3  -
50 0 0 17.1 0.25
51 0 0 7.6  -
52 0 0 6.7  -
53 0 0 8.0  -
54 0 0 10.4  -
55 0 0 6.7  -
56 0 0 6.2  -
57 0 0 3.5  -
58 0 0 11.1  -
59 0 0 5.0  -
60 0 0 7.5 0.25
61 0 0 12.6  -
62 0 0 5.0  -
63 0 0 6.5  -
64 0 0 4.5  -
65 0 0 1.3  -
66 0 0 2.4  -
67 0 0 2.5  -
68 0 0 1.9  -
69 0 0 5.5  -
70 0 0 3.2 0
71 0 0 3.2  -
72 0 0 4.1  -
73 0 0 3.4  -
74 0 0 3.0  -
75 0 0 2.8  -
76 0 0 5.6  -
77 0 0 2.9  -
78 0 0 4.0  -
79 0 0 2.8  -
80 0 0 15.5 0.75
81 0 0 7.0  -
82 0 0 5.5  -
83 0 0 8.0  -
84 0 0 3.4  -
85 0 0 3.4  -
86 0 0 1.1  -
87 0 0 1.9  -
88 0 0 8.7  -
89 0 0 22.1  -
90 0 0 2.7 0
91 0 0 6.6  -
92 0 0 14.8  -
93 0 0 5.3  -
94 0 0 4.9  -
95 0 0 8.6  -
96 0 0 4.4  -
97 0 0 6.4  -
98 0 0 6.7  -
99 0 0 5.6  -
100 0 0 8.3 0

Minimum 0 0 1.1 0
Maximum 0 0 28.2 0.75

Mean 0 0 7.0 0.13
Standard Dev. 0 0 5.0 0.24

Geometric mean - - 5.7 -
Median 0 0 5.6 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.140: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.6  -
2 0 0 10.7  -
3 0 0 5.8  -
4 0 0 6.5  -
5 0 0 4.3  -
6 0 0 6.6  -
7 0 0 7.1  -
8 0 0 5.8  -
9 0 0 3.8  -
10 0 0 8.1 0
11 0 0 2.6  -
12 0 0 6.2  -
13 0 0 6.0  -
14 0 0 8.8  -
15 0 0 10.2  -
16 0 0 4.3  -
17 0 0 9.6  -
18 0 0 9.9  -
19 0 0 6.6  -
20 0 0 10.2 0.25
21 0 0 7.5  -
22 0 0 11.5  -
23 0 0 6.6  -
24 0 0 11.5  -
25 0 0 9.4  -
26 0 0 8.5  -
27 0 0 6.3  -
28 0 0 11.0  -
29 0 0 5.2  -
30 0 0 6.7 0
31 0 0 6.6  -
32 0 0 21.5  -
33 0 0 5.8  -
34 0 0 9.0  -
35 0 0 12.8  -
36 0 0 7.4  -
37 0 0 3.7  -
38 0 0 9.4  -
39 0 0 10.2  -
40 0 0 9.8 0
41 0 0 1.7  -
42 0 0 2.8  -
43 0 0 4.3  -
44 0 0 6.4  -
45 0 0 9.9  -
46 0 0 7.5  -
47 0 0 9.9  -
48 0 0 4.5  -
49 0 0 3.9  -
50 0 0 9.3 0
51 0 0 7.2  -
52 0 1 4.9  -
53 0 0 11.4  -
54 0 0 8.8  -
55 0 0 3.2  -
56 0 0 2.1  -
57 0 0 6.0  -
58 0 0 5.2  -
59 0 0 10.0  -
60 0 0 3.0 0
61 0 0 10.5  -
62 0 0 4.3  -
63 0 0 6.1  -
64 0 0 7.0  -
65 0 0 6.3  -
66 0 0 9.4  -
67 0 0 5.2  -
68 0 0 8.2  -
69 0 0 6.3  -
70 0 0 9.2 0
71 0 0 12.3  -
72 0 0 6.6  -
73 0 0 9.8  -
74 0 0 7.8  -
75 0 0 8.4  -
76 0 0 7.5  -
77 0 0 8.0  -
78 0 0 5.6  -
79 0 0 11.5  -
80 0 0 5.9 0.25
81 0 0 12.3  -
82 0 0 3.8  -
83 0 0 2.4  -
84 0 0 8.6  -
85 0 0 8.2  -
86 0 0 19.0  -
87 0 0 3.1  -
88 0 0 6.0  -
89 0 0 5.1  -
90 0 0 6.1 0
91 0 0 10.2  -
92 0 0 14.2  -
93 0 0 9.1  -
94 0 0 5.2  -
95 0 0 4.4  -
96 0 0 11.2  -
97 0 0 5.2  -
98 0 0 11.6  -
99 0 0 4.9  -
100 0 0 6.6 0

Minimum 0 0 1.7 0
Maximum 0 1.0 21.5 0.25

Mean 0 0.010 7.5 0.05
Standard Dev. 0 0.10 3.3 0.11

Geometric mean - - 6.8 -
Median 0 0 6.9 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.140: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.5  -
2 0 0 7.2  -
3 0 0 4.5  -
4 0 0 7.9  -
5 0 0 7.8  -
6 0 0 27.4  -
7 0 0 3.8  -
8 0 0 7.1  -
9 0 0 5.2  -
10 0 0 6.5 0.50
11 0 0 5.0  -
12 0 0 5.5  -
13 0 0 4.9  -
14 0 0 6.4  -
15 0 0 3.2  -
16 0 0 10.2  -
17 0 0 7.2  -
18 0 0 8.4  -
19 0 0 7.6  -
20 0 0 8.2 0.25
21 0 0 6.1  -
22 0 0 5.8  -
23 0 0 4.3  -
24 0 0 9.4  -
25 0 0 1.3  -
26 0 0 13.4  -
27 0 0 1.6  -
28 0 0 1.9  -
29 0 0 6.0  -
30 0 0 2.2 0
31 0 0 4.7  -
32 0 0 4.5  -
33 0 0 6.5  -
34 0 0 8.2  -
35 0 0 5.3  -
36 0 0 4.2  -
37 0 0 1.1  -
38 0 0 3.7  -
39 0 0 4.5  -
40 0 0 8.5 0
41 0 0 5.2  -
42 0 0 2.1  -
43 0 0 3.6  -
44 0 0 5.0  -
45 0 0 13.2  -
46 0 0 9.1  -
47 0 0 23.7  -
48 0 0 17.4  -
49 0 0 5.4  -
50 0 0 12.6 0.25
51 0 0 6.3  -
52 0 1 27.1  -
53 0 0 2.2  -
54 0 0 1.4  -
55 0 0 1.6  -
56 0 0 2.3  -
57 0 0 1.7  -
58 0 0 2.6  -
59 0 0 2.5  -
60 0 0 2.1 0
61 0 0 2.7  -
62 0 0 2.5  -
63 0 0 2.7  -
64 0 0 3.4  -
65 0 0 2.6  -
66 0 0 7.2  -
67 0 0 2.1  -
68 0 0 6.5  -
69 0 0 7.6  -
70 0 0 8.3 0
71 0 0 11.7  -
72 0 0 3.9  -
73 0 0 9.2  -
74 0 0 4.3  -
75 0 0 3.1  -
76 0 0 4.0  -
77 0 0 8.0  -
78 0 0 2.4  -
79 0 0 2.0  -
80 0 0 8.7 0
81 0 0 4.1  -
82 0 0 3.6  -
83 0 0 8.7  -
84 0 0 3.8  -
85 0 0 7.6  -
86 0 0 4.5  -
87 0 0 3.1  -
88 0 0 4.6  -
89 0 0 8.8  -
90 0 0 9.4 0.50
91 0 0 2.6  -
92 0 0 7.1  -
93 0 0 5.2  -
94 0 0 4.3  -
95 0 0 8.0  -
96 0 0 12.7  -
97 0 0 8.6  -
98 0 0 4.1  -
99 0 0 5.3  -
100 0 0 5.1 0

Minimum 0 0 1.1 0
Maximum 0 1.0 27.4 0.50

Mean 0 0.010 6.2 0.15
Standard Dev. 0 0.10 4.7 0.21

Geometric mean - - 5.0 -
Median 0 0 5.2 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.141: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.5  -
2 0 1 3.1  -
3 0 1 8.0  -
4 0 0 4.0  -
5 0 1 6.6  -
6 0 0 6.0  -
7 0 0 1.5  -
8 - - s  -
9 0 0 3.6  -
10 0 0 7.0 0.25
11 0 1 4.0  -
12 0 1 1.6  -
13 0 1 10.2  -
14 0 1 7.2  -
15 0 1 5.5  -
16 0 0 4.9  -
17 0 1 6.0  -
18 0 1 8.1  -
19 1 1 8.3  -
20 0 1 4.4 0
21 0 1 5.3  -
22 0 1 7.1  -
23 0 1 11.0  -
24 0 1 11.4  -
25 - - s  -
26 0 1 2.2  -
27 0 1 10.5  -
28 0 1 7.8  -
29 0 1 7.0  -
30 0 1 8.5 0
31 0 1 7.5  -
32 0 1 6.5  -
33 0 1 13.0  -
34 0 1 15.1  -
35 0 1 11.6  -
36 0 1 15.1  -
37 0 1 2.6  -
38 0 1 5.0  -
39 0 1 18.1  -
40 0 0 17.0 0.75
41 0 0 2.6  -
42 0 0 4.2  -
43 0 1 1.7  -
44 0 1 4.5  -
45 0 0 4.6  -
46 0 1 5.0  -
47 0 1 7.2  -
48 0 1 5.1  -
49 0 1 5.1  -
50 0 1 7.5 0.25
51 0 0 9.2  -
52 0 0 9.3  -
53 0 0 11.4  -
54 0 0 12.4  -
55 0 0 8.3  -
56 0 0 10.6  -
57 0 1 13.5  -
58 0 0 10.5  -
59 0 1 6.5  -
60 0 1 6.1 0
61 0 1 7.9  -
62 0 0 10.1  -
63 0 1 6.5  -
64 0 1 10.3  -
65 0 0 12.8  -
66 0 0 7.2  -
67 0 0 5.8  -
68 0 1 9.1  -
69 0 1 9.6  -
70 0 1 3.2 0
71 0 1 15.3  -
72 0 1 14.7  -
73 0 0 7.2  -
74 0 1 14.7  -
75 0 1 13.3  -
76 0 1 11.0  -
77 0 1 6.9  -
78 0 1 3.8  -
79 0 1 11.8  -
80 0 1 25.4 0.50
81 0 1 16.4  -
82 0 1 9.1  -
83 0 1 10.3  -
84 0 1 7.8  -
85 0 1 6.4  -
86 0 1 3.2  -
87 0 0 0.6  -
88 0 1 5.7  -
89 0 1 5.3  -
90 0 0 5.7 0.50
91 0 1 10.3  -
92 0 1 8.1  -
93 0 1 3.0  -
94 0 0 4.1  -
95 0 1 8.8  -
96 0 1 4.6  -
97 0 1 10.5  -
98 0 1 9.3  -
99 0 1 9.5  -
100 0 1 14.3 0.25

Minimum 0 0 0.6 0
Maximum 1.0 1.0 25.4 0.75

Mean 0.010 0.74 8.1 0.25
Standard Dev. 0.10 0.44 4.2 0.26

Geometric mean - - 7.0 -
Median 0 1.0 7.4 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.141: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.6  -
2 0 1 14.3  -
3 0 1 5.5  -
4 0 1 5.1  -
5 0 1 9.0  -
6 1 1 3.6  -
7 0 1 1.2  -
8 0 1 5.0  -
9 0 1 6.6  -
10 0 1 8.1 0
11 0 1 5.5  -
12 0 1 5.5  -
13 0 1 17.2  -
14 0 1 4.9  -
15 0 1 23.1  -
16 0 1 2.9  -
17 0 0 1.1  -
18 0 1 7.8  -
19 0 1 8.9  -
20 0 1 5.4 0.25
21 0 1 9.5  -
22 0 1 6.2  -
23 1 1 8.4  -
24 0 1 3.9  -
25 0 1 5.3  -
26 0 1 6.7  -
27 0 1 s  -
28 0 1 1.5  -
29 0 1 5.0  -
30 0 1 15.0 0.75
31 0 1 6.5  -
32 0 1 9.4  -
33 0 0 3.2  -
34 0 1 12.0  -
35 0 1 14.3  -
36 0 1 7.1  -
37 0 1 4.0  -
38 0 1 5.1  -
39 0 1 3.4  -
40 0 1 4.9 0
41 0 1 0.8  -
42 0 1 5.1  -
43 0 1 9.4  -
44 0 1 2.6  -
45 0 1 7.7  -
46 0 1 4.5  -
47 0 1 4.6  -
48 0 1 15.0  -
49 0 1 5.6  -
50 0 1 7.1 0
51 0 1 5.5  -
52 0 1 6.5  -
53 0 1 9.0  -
54 0 1 7.0  -
55 0 1 8.5  -
56 0 0 5.5  -
57 0 1 5.0  -
58 0 1 26.2  -
59 0 1 2.7  -
60 0 0 3.3 0
61 0 1 10.2  -
62 0 1 6.4  -
63 0 1 4.9  -
64 0 1 4.9  -
65 0 0 2.0  -
66 0 1 4.3  -
67 0 1 6.9  -
68 0 1 13.1  -
69 0 1 s  -
70 0 1 3.7 0
71 0 1 3.5  -
72 0 0 2.0  -
73 0 0 4.8  -
74 0 1 8.3  -
75 0 1 4.2  -
76 0 1 9.3  -
77 0 1 1.3  -
78 0 0 2.5  -
79 0 0 4.7  -
80 0 1 7.7 0
81 0 1 7.9  -
82 0 1 4.1  -
83 0 0 8.0  -
84 0 1 9.9  -
85 0 1 9.4  -
86 0 1 3.0  -
87 0 1 4.7  -
88 0 0 2.2  -
89 0 1 9.6  -
90 0 1 12.1 0.75
91 0 1 5.7  -
92 0 0 1.3  -
93 0 1 12.1  -
94 0 1 16.7  -
95 0 1 1.7  -
96 0 1 4.9  -
97 0 1 3.2  -
98 0 1 10.6  -
99 0 0 4.9  -
100 0 0 12.7 0.25

Minimum 0 0 0.80 0
Maximum 1.0 1.0 26.20 0.75

Mean 0.020 0.86 6.91 0.20
Standard Dev. 0.14 0.35 4.50 0.31

Geometric mean - - 5.63 -
Median 0 1.0 5.50 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.141: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.6  -
2 0 1 8.6  -
3 0 1 12.9  -
4 0 1 4.9  -
5 2 1 8.9  -
6 0 1 9.4  -
7 0 1 12.2  -
8 2 1 7.6  -
9 0 1 9.6  -
10 0 0 4.4 0.25
11 0 1 7.0  -
12 0 1 3.6  -
13 0 0 4.4  -
14 0 1 15.6  -
15 0 1 6.2  -
16 0 1 8.1  -
17 0 0 2.0  -
18 0 0 1.9  -
19 1 1 5.6  -
20 0 1 5.6 0.50
21 0 1 5.6  -
22 0 1 10.4  -
23 0 1 29.2  -
24 0 1 10.6  -
25 0 1 11.1  -
26 0 1 7.2  -
27 0 0 5.6  -
28 0 1 8.6  -
29 0 1 9.1  -
30 2 1 13.0 0.75
31 0 1 8.9  -
32 0 0 43.0  -
33 0 1 6.7  -
34 0 1 5.6  -
35 0 1 8.2  -
36 0 0 2.5  -
37 0 0 1.9  -
38 0 1 1.9  -
39 0 1 6.7  -
40 0 1 12.4 0
41 0 1 8.2  -
42 0 1 8.4  -
43 0 1 4.1  -
44 0 0 8.2  -
45 0 1 10.1  -
46 0 1 22.4  -
47 0 1 16.2  -
48 0 1 15.3  -
49 0 1 26.9  -
50 0 1 10.2 0
51 0 1 14.1  -
52 0 1 9.6  -
53 0 1 15.2  -
54 0 1 13.4  -
55 0 1 11.0  -
56 0 1 11.2  -
57 0 1 10.3  -
58 0 1 10.9  -
59 0 1 7.5  -
60 0 1 10.2 0.25
61 0 1 16.0  -
62 0 0 5.5  -
63 0 1 11.0  -
64 0 1 4.6  -
65 0 1 8.7  -
66 0 1 5.0  -
67 0 1 7.6  -
68 0 1 9.5  -
69 0 1 7.0  -
70 0 1 8.0 0.25
71 0 1 7.2  -
72 0 1 7.9  -
73 0 0 7.4  -
74 0 1 34.6  -
75 0 0 3.6  -
76 0 1 4.5  -
77 0 0 6.2  -
78 0 1 6.5  -
79 0 0 4.5  -
80 0 1 7.4 0
81 0 0 3.5  -
82 0 1 10.0  -
83 0 1 3.4  -
84 0 1 7.6  -
85 0 0 7.2  -
86 - - s  -
87 0 0 31.0  -
88 0 0 6.5  -
89 0 0 4.6  -
90 0 1 11.5 0.25
91 0 1 5.2  -
92 0 1 8.9  -
93 0 1 11.3  -
94 0 1 14.1  -
95 0 1 24.0  -
96 0 0 6.2  -
97 0 1 1.4  -
98 0 1 7.2  -
99 0 1 4.5  -
100 1 1 17.6 0.75

Minimum 0 0 1.4 0
Maximum 2.0 1.0 43.0 0.75

Mean 0.081 0.80 9.7 0.30
Standard Dev. 0.37 0.40 6.9 0.28

Geometric mean - - 8.0 -
Median 0 1.0 8.2 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.142: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
0 0 0 4.8  -
2 0 0 5.4  -
3 0 1 4.2  -
4 0 1 3.7  -
5 0 0 6.1  -
6 0 1 3.1  -
7 0 0 1.3  -
8 0 0 3.1  -
9 - - s  -
10 0 1 4.1 0.50
11 0 1 7.2  -
12 0 0 3.5  -
13 0 1 18.5  -
14 0 1 8.2  -
15 0 0 6.0  -
16 0 0 6.5  -
17 0 0 4.5  -
18 0 0 4.4  -
19 0 0 3.0  -
20 0 0 5.0 0
21 0 0 5.2  -
22 0 0 5.5  -
23 0 0 7.5  -
24 0 1 7.6  -
25 0 0 4.2  -
26 0 0 4.8  -
27 0 0 5.8  -
28 0 0 5.4  -
29 0 0 6.0  -
30 0 0 4.8 0
31 0 0 6.6  -
32 0 0 6.0  -
33 0 0 6.2  -
34 0 0 4.0  -
35 0 1 6.6  -
36 0 1 6.2  -
37 0 1 2.5  -
38 0 1 2.5  -
39 0 1 3.7  -
40 0 1 4.8 0.25
41 0 1 3.9  -
42 0 1 7.7  -
43 0 1 4.4  -
44 0 1 6.5  -
45 0 0 2.8  -
46 0 0 5.6  -
47 0 0 5.8  -
48 0 0 2.9  -
49 0 0 5.2  -
50 0 0 5.0 0
51 0 0 8.1  -
52 0 0 4.7  -
53 0 0 2.4  -
54 0 0 11.6  -
55 0 0 12.4  -
56 0 0 0.9  -
57 0 1 9.2  -
58 0 0 3.2  -
59 0 0 6.6  -
60 0 0 9.2 0
61 0 0 3.7  -
62 0 0 5.2  -
63 0 0 5.3  -
64 0 0 10.5  -
65 0 0 6.5  -
66 0 0 7.0  -
67 0 0 5.0  -
68 0 1 9.5  -
69 0 0 10.1  -
70 0 0 10.2 0.50
71 0 0 8.1  -
72 0 1 4.2  -
73 0 0 6.6  -
74 0 0 7.7  -
75 0 0 10.2  -
76 0 0 4.5  -
77 0 0 4.6  -
78 0 0 9.8  -
79 0 0 6.4  -
80 0 0 3.2 0
81 0 0 4.1  -
82 0 1 9.2  -
83 0 0 12.2  -
84 0 0 3.6  -
85 0 0 8.5  -
86 0 1 5.5  -
87 0 0 10.1  -
88 0 1 2.7  -
89 0 0 1.5  -
90 0 0 3.2 0.75
91 0 0 2.1  -
92 0 1 6.1  -
93 0 0 11.1  -
94 0 0 4.9  -
95 0 0 6.6  -
96 0 0 4.3  -
97 0 0 4.8  -
98 0 0 5.6  -
99 0 0 6.2  -
100 0 0 11.6 0

Minimum 0 0 0.9 0

Maximum 0 1.0 18.5 0.75

Mean 0 0.25 5.9 0.20

Standard Dev. 0 0.44 2.8 0.28

Geometric mean - - 5.3 -

Median 0 0 5.4 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.142: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.0  -
2 0 0 10.7  -
3 0 1 7.2  -
4 0 1 12.1  -
5 0 1 13.5  -
6 0 0 3.2  -
7 0 1 9.6  -
8 0 1 18.0  -
9 0 1 4.6  -
10 0 1 11.7 0
11 0 0 24.0  -
12 0 1 15.4  -
13 0 1 6.5  -
14 0 0 12.1  -
15 0 1 21.1  -
16 0 1 8.0  -
17 0 1 10.3  -
18 0 1 10.2  -
19 0 0 7.5  -
20 0 0 10.0 0.75
21 0 0 4.3  -
22 0 0 9.2  -
23 0 1 6.4  -
24 0 0 6.7  -
25 0 0 15.5  -
26 0 0 9.2  -
27 0 0 9.3  -
28 0 0 1.4  -
29 0 0 11.1  -
30 0 0 4.0 0.50
31 0 0 5.2  -
32 0 0 5.1  -
33 0 0 5.6  -
34 0 0 4.3  -
35 0 0 9.1  -
36 0 0 5.6  -
37 0 0 14.5  -
38 0 0 6.5  -
39 0 0 7.2  -
40 0 0 6.4 0
41 0 0 11.0  -
42 0 0 6.0  -
43 0 0 12.6  -
44 0 0 6.0  -
45 0 0 9.7  -
46 0 0 6.5  -
47 0 0 2.1  -
48 0 0 6.7  -
49 0 0 13.0  -
50 0 0 7.1 0
51 0 0 5.1  -
52 0 0 7.0  -
53 0 0 6.0  -
54 0 0 10.2  -
55 0 1 13.0  -
56 0 0 9.5  -
57 0 0 12.1  -
58 0 0 3.6  -
59 0 0 2.5  -
60 0 0 4.6 0
61 0 0 6.2  -
62 0 0 14.2  -
63 0 0 8.0  -
64 0 0 6.0  -
65 0 0 3.9  -
66 0 0 9.0  -
67 0 0 6.0  -
68 0 0 7.6  -
69 0 0 9.2  -
70 0 0 13.1 0
71 0 0 10.2  -
72 0 0 10.0  -
73 0 0 12.0  -
74 0 0 6.0  -
75 0 0 6.2  -
76 0 0 13.4  -
77 0 0 5.2  -
78 0 0 8.5  -
79 0 0 7.6  -
80 0 0 5.5 0
81 0 0 2.9  -
82 0 0 5.1  -
83 0 0 8.1  -
84 0 0 5.2  -
85 0 0 8.2  -
86 0 0 14.0  -
87 0 0 10.5  -
88 0 0 12.1  -
89 0 0 4.1  -
90 0 0 9.1 0.25
91 0 0 6.0  -
92 0 0 9.0  -
93 0 0 8.4  -
94 0 1 12.1  -
95 0 1 15.5  -
96 0 1 8.0  -
97 0 1 13.6  -
98 0 0 3.0  -
99 0 1 17.5  -
100 0 1 4.7 0

Minimum 0 0 1.4 0

Maximum 0 1.0 24.0 0.75

Mean 0 0.22 8.7 0.15

Standard Dev. 0 0.42 4.1 0.27

Geometric mean - - 7.8 -

Median 0 0 8.1 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.142: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.0  -
2 0 0 14.1  -
3 0 0 S  -
4 0 0 2.8  -
5 0 0 13.1  -
6 0 0 8.6  -
7 0 0 12.5  -
8 0 0 2.8  -
9 0 0 9.0  -
10 0 0 3.6 0
11 0 1 12.0  -
12 0 1 3.6  -
13 0 1 8.1  -
14 0 1 5.6  -
15 0 0 10.0  -
16 0 0 8.5  -
17 0 1 12.7  -
18 0 0 10.0  -
19 0 0 7.1  -
20 0 0 15.0 0.25
21 0 1 8.5  -
22 0 0 9.2  -
23 0 0 6.1  -
24 0 0 7.5  -
25 0 0 11.2  -
26 0 1 9.7  -
27 0 0 10.9  -
28 0 0 5.0  -
29 0 0 7.4  -
30 0 1 4.7 0
31 0 0 15.3  -
32 0 1 17.0  -
33 0 1 7.0  -
34 0 1 8.2  -
35 0 0 5.7  -
36 0 0 2.5  -
37 0 0 24.2  -
38 0 0 11.0  -
39 0 0 8.4  -
40 0 1 26.1 0
41 0 0 8.1  -
42 0 0 16.1  -
43 0 0 8.6  -
44 0 0 11.6  -
45 0 1 5.3  -
46 0 1 23.5  -
47 - - S  -
48 0 0 5.5  -
49 0 0 6.5  -
50 0 0 14.0 0.50
51 0 1 9.5  -
52 0 0 7.3  -
53 0 1 11.1  -
54 0 0 6.5  -
55 0 0 3.5  -
56 0 0 24.0  -
57 0 0 10.7  -
58 0 0 10.0  -
59 0 1 10.8  -
60 0 1 5.6 0.50
61 0 0 5.5  -
62 0 1 8.1  -
63 0 0 4.0  -
64 0 0 5.6  -
65 0 0 10.0  -
66 0 0 4.2  -
67 0 0 13.0  -
68 0 0 9.0  -
69 0 0 5.2  -
70 0 0 3.5 0
71 0 0 4.7  -
72 0 0 7.3  -
73 0 1 9.1  -
74 0 0 18.2  -
75 0 0 13.1  -
76 0 0 9.9  -
77 0 1 14.2  -
78 0 0 3.1  -
79 0 1 7.8  -
80 0 1 17.9 0.25
81 0 0 4.2  -
82 0 0 7.5  -
83 0 1 9.0  -
84 0 1 10.1  -
85 0 1 12.3  -
86 0 0 13.0  -
87 0 1 8.0  -
88 0 0 11.4  -
89 0 1 17.6  -
90 0 0 11.6 0.50
91 0 1 11.0  -
92 0 0 8.7  -
93 0 0 11.1  -
94 0 0 9.0  -
95 0 1 17.2  -
96 0 0 7.0  -
97 0 1 8.4  -
98 0 0 6.1  -
99 0 1 18.1  -
100 1 1 11.1 0.25

Minimum 0 0 2.5 0

Maximum 1.0 1.0 26.1 0.50

Mean 0.010 0.33 9.7 0.23

Standard Dev. 0.10 0.47 4.9 0.22

Geometric mean - - 8.6 -

Median 0 0 9.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.143: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.6  -
2 0 1 5.6  -
3 0 1 13.0  -
4 0 1 7.4  -
5 0 0 3.4  -
6 0 0 5.0  -
7 1 1 8.1  -
8 0 1 11.9  -
9 0 1 7.6  -
10 0 1 13.1 0.25
11 0 1 7.7  -
12 0 1 12.0  -
13 0 1 6.6  -
14 0 1 12.4  -
15 0 1 7.2  -
16 0 1 9.4  -
17 0 1 12.1  -
18 0 1 10.5  -
19 0 1 5.0  -
20 0 1 11.0 0
21 0 1 14.1  -
22 0 1 12.5  -
23 0 1 17.0  -
24 0 1 13.5  -
25 0 1 20.0  -
26 0 1 7.6  -
27 0 1 13.7  -
28 0 1 10.0  -
29 0 1 5.5  -
30 0 1 17.7 0
31 0 1 7.7  -
32 0 1 3.5  -
33 0 1 5.5  -
34 0 1 8.9  -
35 0 1 5.9  -
36 0 1 7.9  -
37 0 1 9.0  -
38 0 0 5.6  -
39 0 0 9.0  -
40 0 0 6.2 0.25
41 0 1 15.4  -
42 0 1 12.6  -
43 0 1 13.0  -
44 0 1 11.6  -
45 0 1 11.6  -
46 0 1 7.9  -
47 0 1 4.0  -
48 0 1 2.6  -
49 0 1 5.4  -
50 0 1 4.4 0
51 0 1 13.6  -
52 0 1 9.0  -
53 0 1 14.9  -
54 0 0 14.9  -
55 0 1 9.6  -
56 0 1 4.4  -
57 0 1 34.1  -
58 0 1 10.6 .
59 0 0 5.0  -
60 0 1 17.0 0.25
61 0 1 21.6  -
62 0 1 7.0  -
63 0 1 11.0  -
64 0 1 8.1  -
65 0 0 4.1  -
66 0 0 5.0  -
67 0 1 4.2  -
68 0 1 17.6  -
69 1 1 8.1  -
70 1 1 11.1 0.25
71 1 1 21.1  -
72 0 1 12.3  -
73 0 1 8.6  -
74 0 1 17.1  -
75 0 1 12.0  -
76 0 0 2.6  -
77 0 1 17.1  -
78 0 1 8.6  -
79 0 1 11.2  -
80 0 1 11.9 0
81 0 1 12.2  -
82 0 1 5.6  -
83 0 0 8.6  -
84 0 1 12.0  -
85 0 1 6.6  -
86 0 0 2.5  -
87 0 1 5.6  -
88 0 1 17.0  -
89 1 1 12.0  -
90 0 1 11.3 0.50
91 1 1 6.6  -
92 0 0 8.0  -
93 0 1 12.6  -
94 0 0 7.2  -
95 0 1 6.7  -
96 0 0 24.1  -
97 1 1 8.9  -
98 0 1 12.5  -
99 1 1 12.0  -
100 0 1 7.5 0

Minimum 0 0 2.5 0
Maximum 1.0 1.0 34.1 0.50

Mean 0.08 0.85 10.2 0.15
Standard Dev. 0.27 0.36 5.1 0.17

Geometric mean - - 9.0 -
Median 0 1.0 9.0 0.13

Calcite Index - -

Note: "-" indicates no data. 
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Table G.143: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.5  -
2 0 0 5.5  -
3 0 0 11.5  -
4 0 0 14.6  -
5 0 0 15.2  -
6 0 0 10.0  -
7 0 0 6.2  -
8 0 0 4.8  -
9 0 0 16.9  -
10 0 0 11.1 0
11 0 0 7.0  -
12 0 0 12.5  -
13 0 0 4.3  -
14 0 1 12.1  -
15 0 1 4.4  -
16 0 0 S  -
17 0 1 6.1  -
18 0 1 13.0  -
19 0 0 4.8  -
20 0 1 8.0 0
21 0 1 11.4  -
22 0 1 11.6  -
23 0 0 S  -
24 0 1 5.1  -
25 0 0 8.3  -
26 0 0 7.0  -
27 0 0 S  -
28 0 0 0.9  -
29 0 0 4.0  -
30 0 0 9.1 0
31 0 0 3.9  -
32 0 0 4.3  -
33 0 0 4.5  -
34 0 0 5.5  -
35 0 0 5.4  -
36 0 1 6.7  -
37 0 1 11.5  -
38 0 1 8.4  -
39 0 0 2.8  -
40 0 0 7.5 0
41 0 0 7.6  -
42 0 0 6.6  -
43 0 1 4.1  -
44 0 1 6.9  -
45 0 0 11.4  -
46 0 1 9.1  -
47 0 1 9.0  -
48 0 1 7.9  -
49 0 1 10.9  -
50 0 1 9.7 0.5
51 0 1 64.5  -
52 0 1 11.3  -
53 0 1 6.4  -
54 0 1 9.5  -
55 0 1 7.2  -
56 0 0 4.5  -
57 0 0 S  -
58 0 0 3.6  -
59 0 0 2.4  -
60 0 0 3.2 0
61 0 0 S  -
62 0 1 12.3  -
63 0 0 7.4  -
64 0 0 3.7  -
65 1 1 7.9  -
66 0 0 S  -
67 1 1 6.4  -
68 0 1 11.2  -
69 0 1 6.6  -
70 0 1 9.5 0.75
71 0 1 5.5  -
72 1 1 4.1  -
73 1 1 8.4  -
74 0 1 13.9  -
75 0 1 7.1  -
76 1 1 8.0  -
77 1 1 7.3  -
78 0 1 6.6  -
79 0 1 10.5  -
80 1 1 13.0 0.50
81 0 0 5.2  -
82 0 1 3.9  -
83 1 1 10.3  -
84 1 1 5.2  -
85 0 0 3.2  -
86 0 0 5.0  -
87 0 1 10.2  -
88 0 0 5.6  -
89 1 1 10.3  -
90 0 1 10.2 0.25
91 0 0 6.5  -
92 0 0 9.3  -
93 0 0 13.7  -
94 0 0 8.4  -
95 0 0 9.9  -
96 0 1 14.1  -
97 0 1 9.8  -
98 0 1 15.6  -
99 0 1 9.2  -
100 1 1 7.4 0.50

Minimum 0 0 0.9 0
Maximum 1.0 1.0 64.5 0.75

Mean 0.11 0.50 8.6 0.25
Standard Dev. 0.31 0.50 6.7 0.29

Geometric mean - - 7.4 -
Median 0 0.50 7.6 0.13

Calcite Index - -

Note: "-" indicates no data. 
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Table G.143: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.1  -
2 0 1 5.4  -
3 1 1 8.2  -
4 1 1 4.1  -
5 1 1 4.5  -
6 1 1 6.1  -
7 0 1 9.2  -
8 0 1 6.7  -
9 0 1 6.6  -
10 1 1 12.9 0.5
11 1 1 9.6  -
12 1 1 9.8  -
13 0 1 10.0  -
14 1 1 13.4  -
15 1 1 14.8  -
16 0 0 5.5  -
17 1 1 7.3  -
18 0 1 11.2  -
19 0 0 5.1  -
20 1 1 6.7 0.50
21 1 1 12.2  -
22 1 1 6.9  -
23 1 1 8.0  -
24 0 1 8.3  -
25 0 1 10.4  -
26 1 1 6.7  -
27 0 0 4.8  -
28 0 1 7.6  -
29 1 1 10.3  -
30 1 1 6.9 0.50
31 0 1 6.4  -
32 0 1 3.8  -
33 0 1 3.9  -
34 0 1 4.9  -
35 1 1 3.8  -
36 1 1 8.6  -
37 0 1 11.9  -
38 0 1 11.2  -
39 0 1 11.7  -
40 1 1 9.5 0.25
41 0 1 6.7  -
42 0 1 7.1  -
43 0 1 8.2  -
44 1 1 5.6  -
45 0 1 12.2  -
46 0 1 8.8  -
47 0 1 9.5  -
48 0 1 17.4  -
49 0 0 3.2  -
50 0 1 5.7 0
51 0 1 15.7  -
52 0 0 2.7  -
53 0 0 6.6  -
54 1 1 8.7  -
55 1 1 3.1  -
56 1 1 8.4  -
57 1 1 11.9  -
58 1 1 13.2  -
59 0 0 2.1  -
60 0 0 3.6 0
61 1 1 10.4  -
62 1 1 10.3  -
63 1 1 4.9  -
64 0 1 10.2  -
65 0 1 9.1  -
66 0 0 8.2  -
67 0 1 7.4  -
68 0 1 6.3  -
69 0 0 6.9  -
70 0 1 8.2 0.50
71 0 1 5.1  -
72 0 0 11.2  -
73 0 0 7.3  -
74 0 1 9.2  -
75 0 1 10.4  -
76 1 1 12.9  -
77 0 1 7.0  -
78 0 1 8.5  -
79 1 1 6.9  -
80 0 1 10.4 0
81 1 1 9.9  -
82 0 1 9.6  -
83 2 1 8.2  -
84 1 1 14.7  -
85 1 1 9.5  -
86 0 1 9.9  -
87 1 1 12.2  -
88 1 1 11.2  -
89 0 0 2.1  -
90 0 1 8.0 0.25
91 1 1 8.2  -
92 0 1 6.1  -
93 0 1 4.6  -
94 1 1 10.1  -
95 1 1 4.7  -
96 1 1 6.2  -
97 1 1 9.9  -
98 0 0 S  -
99 2 1 6.5  -
100 0 0 11.5 0.25

Minimum 0 0 2.1 0
Maximum 2.0 1.0 17.4 0.50

Mean 0.45 0.85 8.3 0.28
Standard Dev. 0.54 0.36 3.1 0.22

Geometric mean - - 7.6 -
Median 0 1.0 8.2 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.144: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.7  -
2 0 1 7.5  -
3 0 1 13.0  -
4 1 1 11.9  -
5 0 1 6.3  -
6 0 1 4.9  -
7 0 1 8.7  -
8 0 1 9.2  -
9 0 1 9.1  -
10 0 1 11.9 0.50
11 0 1 8.6  -
12 0 1 9.3  -
13 0 1 5.0  -
14 0 1 4.1  -
15 0 1 5.8  -
16 0 1 4.3  -
17 0 1 7.6  -
18 0 1 8.8  -
19 0 1 5.0  -
20 0 1 9.6 0.25
21 0 1 7.4  -
22 0 1 5.4  -
23 0 1 7.6  -
24 0 1 8.0  -
25 0 0 4.3  -
26 0 1 6.0  -
27 0 0 6.2  -
28 1 1 16.2  -
29 0 1 7.5  -
30 0 1 8.6 0
31 0 0 6.7  -
32 0 1 8.2  -
33 0 1 4.6  -
34 0 1 4.0  -
35 0 0 S  -
36 1 1 5.2  -
37 0 1 11.1  -
38 0 0 4.4  -
39 0 1 9.2  -
40 0 1 8.2 0.50
41 0 0 S  -
42 0 0 9.2  -
43 1 1 8.6  -
44 1 1 4.3  -
45 0 1 6.1  -
46 0 1 7.6  -
47 0 1 14.4  -
48 0 1 5.4  -
49 0 1 7.4  -
50 0 1 6.4 0.5
51 0 1 4.1  -
52 1 1 8.4  -
53 0 1 9.2  -
54 1 1 5.2  -
55 0 0 4.8  -
56 0 1 7.0  -
57 0 1 9.9  -
58 0 1 6.3  -
59 0 1 6.0  -
60 0 1 9.2 0.25
61 0 1 10.4  -
62 0 1 8.4  -
63 0 1 10.1  -
64 0 1 5.8  -
65 0 1 6.0  -
66 1 1 8.6  -
67 0 1 9.3  -
68 0 1 9.1  -
69 0 1 8.2  -
70 0 1 9.7 0
71 0 1 12.4  -
72 0 1 6.5  -
73 0 1 5.0  -
74 0 1 3.7  -
75 0 1 7.2  -
76 0 1 3.6  -
77 0 0 3.2  -
78 0 0 3.5  -
79 0 1 9.0  -
80 0 1 2.6 0
81 0 1 5.6  -
82 0 1 4.3  -
83 0 1 7.0  -
84 1 1 9.6  -
85 0 1 10.2  -
86 1 1 10.5  -
87 0 1 9.8  -
88 0 1 4.8  -
89 0 1 5.0  -
90 0 1 6.9 0
91 0 1 3.8  -
92 0 1 4.1  -
93 0 1 6.2  -
94 0 0 3.2  -
95 0 1 9.0  -
96 0 1 5.1  -
97 0 1 11.2  -
98 0 1 1.5  -
99 0 1 9.3  -
100 0 1 2.4 0.25

Minimum 0 0 1.5 0
Maximum 1.0 1.0 16.2 0.50

Mean 0.10 0.89 7.2 0.23
Standard Dev. 0.30 0.31 2.7 0.22

Geometric mean - - 6.7 -
Median 0 1.0 7.3 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.144: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 - - S  -
2 0 1 7.6  -
3 0 1 23.4  -
4 0 1 11.8  -
5 0 0 1.0  -
6 0 1 13.4  -
7 0 1 11.3  -
8 0 1 6.6  -
9 0 1 10.3  -
10 0 0 4.7 0
11 0 1 4.4  -
12 0 1 8.1  -
13 0 1 6.4  -
14 0 1 9.6  -
15 0 1 14.3  -
16 0 1 4.0  -
17 0 0 3.4  -
18 0 1 6.4  -
19 0 0 4.5  -
20 0 0 25.6 0.25
21 0 0 4.9  -
22 0 0 8.4  -
23 0 1 11.0  -
24 0 0 3.2  -
25 0 1 6.9  -
26 0 1 7.3  -
27 0 1 8.7  -
28 0 1 13.2  -
29 0 1 4.6  -
30 0 1 7.1 0.25
31 0 0 S  -
32 0 0 10.6  -
33 0 0 4.3  -
34 0 0 11.3  -
35 0 0 3.1  -
36 1 1 13.7  -
37 0 0 11.8  -
38 0 1 7.3  -
39 0 1 9.2  -
40 0 1 4.8 0
41 0 1 6.7  -
42 1 1 13.5  -
43 1 1 9.6  -
44 0 1 6.3  -
45 0 1 4.9  -
46 0 1 3.9  -
47 0 1 6.4  -
48 0 1 6.5  -
49 1 1 17.8  -
50 0 1 9.7 0
51 0 1 12.4  -
52 0 1 10.3  -
53 0 0 S  -
54 0 0 S  -
55 0 0 3.1  -
56 0 1 10.8  -
57 0 1 6.9  -
58 0 0 S  -
59 1 1 3.6  -
60 0 0 4.0 0
61 0 1 13.4  -
62 0 1 16.1  -
63 0 1 12.3  -
64 0 1 4.9  -
65 1 1 5.7  -
66 0 1 10.1  -
67 - - S  -
68 0 0 1.8  -
69 0 0 1.9  -
70 0 0 3.4 0.25
71 - - S  -
72 0 1 7.4  -
73 0 0 4.0  -
74 0 0 4.4  -
75 0 1 7.8  -
76 - - S  -
77 0 1 9.5  -
78 0 1 5.3  -
79 0 1 8.2  -
80 0 0 6.8 0.50
81 0 0 2.5  -
82 0 1 4.1  -
83 0 0 6.4  -
84 0 0 5.9  -
85 0 1 4.5  -
86 0 1 7.8  -
87 0 0 4.1  -
88 0 0 3.2  -
89 0 0 2.1  -
90 0 0 2.5 0
91 0 0 2.6  -
92 0 1 24.5  -
93 0 0 16.1  -
94 0 0 20.4  -
95 0 1 6.3  -
96 0 1 32.6  -
97 0 0 3.4  -
98 0 1 11.8  -
99 0 1 9.1  -
100 0 0 3.3 0

Minimum 0 0 1.0 0
Maximum 1.0 1.0 32.6 0.50

Mean 0.06 0.61 8.3 0.13
Standard Dev. 0.24 0.49 5.6 0.18

Geometric mean - - 6.8 -
Median 0 1.0 6.9 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.144: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.0  -
2 0 1 8.7  -
3 0 1 6.2  -
4 0 1 8.2  -
5 0 1 2.5  -
6 0 1 5.1  -
7 0 1 6.1  -
8 0 1 3.0  -
9 0 1 4.3  -
10 0 1 7.7 0
11 0 1 5.3  -
12 0 1 4.2  -
13 0 1 5.0  -
14 0 1 4.4  -
15 0 1 10.2  -
16 0 1 9.6  -
17 0 1 6.7  -
18 0 1 7.7  -
19 0 1 3.0  -
20 0 1 7.1 0
21 0 1 7.2  -
22 1 1 9.6  -
23 0 1 8.1  -
24 0 1 10.9  -
25 0 1 6.5  -
26 0 1 7.3  -
27 0 1 7.7  -
28 1 1 7.3  -
29 0 1 11.4  -
30 0 1 8.7 0
31 0 1 8.5  -
32 0 1 9.6  -
33 1 1 11.6  -
34 0 1 6.1  -
35 0 1 6.6  -
36 0 1 7.5  -
37 0 1 9.8  -
38 0 1 9.2  -
39 0 1 8.3  -
40 0 1 8.7 0.25
41 0 1 9.0  -
42 0 1 5.6  -
43 0 1 0.7  -
44 0 1 4.9  -
45 0 1 0.9  -
46 0 1 1.5  -
47 0 1 5.5  -
48 0 1 6.0  -
49 0 1 6.9  -
50 0 1 10.3 0.25
51 0 1 7.5  -
52 0 1 5.4  -
53 0 1 7.8  -
54 0 1 1.2  -
55 1 1 4.9  -
56 0 1 11.2  -
57 0 1 7.0  -
58 1 1 8.4  -
59 0 1 8.0  -
60 0 1 6.1 0
61 0 1 5.0  -
62 0 1 3.4  -
63 0 1 8.6  -
64 0 1 7.4  -
65 0 1 8.1  -
66 0 1 0.5  -
67 0 1 0.4  -
68 0 1 7.4  -
69 0 1 5.4  -
70 1 1 10.8 0
71 0 1 9.0  -
72 0 1 7.5  -
73 1 1 6.2  -
74 1 1 7.0  -
75 0 1 5.1  -
76 0 1 2.5  -
77 0 1 5.2  -
78 0 1 5.7  -
79 0 1 3.4  -
80 0 1 6.8 0
81 0 1 9.9  -
82 0 1 12.8  -
83 0 1 6.2  -
84 0 1 4.9  -
85 0 1 10.3  -
86 0 1 6.4  -
87 0 1 8.0  -
88 0 1 3.0  -
89 0 1 2.7  -
90 0 1 6.2 0
91 0 1 6.9  -
92 0 1 7.0  -
93 0 1 6.1  -
94 1 1 2.2  -
95 1 1 2.2  -
96 0 1 2.9  -
97 0 1 6.0  -
98 0 1 10.6  -
99 0 1 9.5  -
100 0 1 5.6 0.25

Minimum 0 1.0 0.4 0
Maximum 1.0 1.0 12.8 0.25

Mean 0.10 1.0 6.6 0.08
Standard Dev. 0.30 0 2.7 0.12

Geometric mean - - 5.7 -
Median 0 1.0 6.9 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.145: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.6  -
2 0 1 2.0  -
3 0 0 3.7  -
4 0 0 5.4  -
5 0 1 4.0  -
6 0 1 3.6  -
7 0 0 4.2  -
8 0 0 5.5  -
9 0 1 7.6  -
10 0 0 5.9 0
11 0 0 3.0  -
12 0 0 3.6  -
13 0 0 4.8  -
14 0 0 5.5  -
15 0 0 3.9  -
16 0 0 4.7  -
17 0 0 4.4  -
18 0 0 4.0  -
19 0 1 7.5  -
20 0 1 8.7 0
21 0 0 4.3  -
22 0 0 3.9  -
23 0 1 5.0  -
24 0 0 4.7  -
25 0 0 3.6  -
26 0 1 8.0  -
27 0 1 6.0  -
28 0 1 5.6  -
29 0 0 4.4  -
30 0 1 6.5 0
31 0 0 3.7  -
32 0 1 4.6  -
33 0 0 1.7  -
34 0 0 2.6  -
35 0 0 3.1  -
36 0 1 5.1  -
37 0 0 3.5  -
38 0 1 5.3  -
39 0 0 2.4  -
40 0 0 3.6 0
41 0 0 2.2  -
42 0 0 2.2  -
43 0 0 2.2  -
44 0 0 1.6  -
45 0 0 1.2  -
46 0 0 0.6  -
47 0 0 1.9  -
48 0 0 1.4  -
49 0 0 1.4  -
50 0 0 2.9 0
51 0 0 5.7  -
52 0 0 8.3  -
53 0 0 2.4  -
54 0 0 3.0  -
55 0 1 2.3  -
56 0 1 5.1  -
57 0 1 9.5  -
58 0 1 3.2  -
59 0 0 1.9  -
60 1 1 3.9 0.5
61 0 0 7.2  -
62 0 1 2.9  -
63 0 0 7.2  -
64 0 1 4.1  -
65 0 1 8.1  -
66 0 1 3.9  -
67 0 1 5.5  -
68 0 1 4.1  -
69 0 0 3.1  -
70 0 0 7.5 0
71 0 1 3.8  -
72 0 1 6.2  -
73 0 1 7.0  -
74 0 1 7.5  -
75 0 1 3.0  -
76 0 1 11.5  -
77 0 1 2.9  -
78 0 1 7.3  -
79 0 1 4.8  -
80 0 1 11.2 0.25
81 0 0 1.1  -
82 0 0 2.6  -
83 0 0 2.0  -
84 0 1 2.0  -
85 0 0 3.9  -
86 0 1 2.7  -
87 0 0 Fines  -
88 0 0 Fines  -
89 0 0 5.0  -
90 0 0 3.1 0.5
91 0 0 3.7  -
92 0 1 3.1  -
93 0 1 4.3  -
94 0 1 4.8  -
95 0 1 2.5  -
96 0 1 4.1  -
97 0 1 2.6  -
98 0 1 5.6  -
99 0 0 3.3  -
100 0 0 3.1 0.25

Minimum 0 0 0.6 0
Maximum 1.0 1.0 11.5 0.50

Mean 0.010 0.45 4.3 0.15
Standard Dev. 0.10 0.50 2.2 0.21

Geometric mean - - 3.8 -
Median 0 0 3.9 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.145: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.3  -
2 - - Sand  -
3 - - Sand  -
4 - - Sand  -
5 0 0 2.1  -
6 - - Sand  -
7 0 0 1.9  -
8 - - Sand  -
9 - - Sand  -
10 - - Sand -
11 0 0 9.1  -
12 0 0 3.2  -
13 0 1 7.0  -
14 0 0 5.1  -
15 0 1 4.2  -
16 0 1 6.3  -
17 0 1 4.4  -
18 0 1 6.9  -
19 0 1 4.4  -
20 0 0 4.6 0
21 0 0 4.9  -
22 0 0 6.3  -
23 0 0 Sand  -
24 0 1 7.1  -
25 0 0 3.1  -
26 0 0 6.8  -
27 0 1 9.3  -
28 0 0 4.2  -
29 0 0 4.2  -
30 0 0 3.1 0.5
31 0 1 5.2  -
32 0 0 6.5  -
33 0 1 7.1  -
34 0 1 3.4  -
35 0 1 9.7  -
36 0 1 8.7  -
37 0 1 7.1  -
38 0 1 3.2  -
39 0 1 6.2  -
40 0 1 10.5 0.25
41 0 1 7.3  -
42 0 0 4.9  -
43 0 0 3.9  -
44 0 1 7.0  -
45 0 0 2.1  -
46 0 1 6.6  -
47 0 0 4.9  -
48 0 0 3.1  -
49 0 0 6.1  -
50 0 0 7.0 0.5
51 0 0 4.4  -
52 0 0 3.0  -
53 0 0 4.1  -
54 0 1 2.1  -
55 0 0 1.6  -
56 0 0 3.1  -
57 0 1 7.5  -
58 0 1 5.1  -
59 0 1 3.2  -
60 1 1 4.2 0.25
61 0 1 5.9  -
62 0 0 6.1  -
63 0 1 4.8  -
64 0 1 7.1  -
65 0 1 4.3  -
66 0 0 1.2  -
67 0 1 2.2  -
68 0 1 4.6  -
69 0 1 4.6  -
70 0 1 6.1 0
71 0 1 2.0  -
72 0 1 5.2  -
73 0 1 4.5  -
74 0 0 1.0  -
75 0 1 2.1  -
76 0 1 3.2  -
77 0 1 4.2  -
78 0 0 1.1  -
79 0 0 5.3  -
80 0 0 4.1 0
81 0 1 5.1  -
82 0 0 0.8  -
83 0 0 1.3  -
84 0 0 4.1  -
85 0 1 4.7  -
86 0 1 9.1  -
87 0 0 5.7  -
88 0 1 5.3  -
89 0 1 6.1  -
90 0 1 3.1 0.25
91 0 0 7.2  -
92 0 0 4.8  -
93 0 0 Sand  -
94 0 0 7.3  -
95 0 0 1.0  -
96 0 1 9.1  -
97 0 0 11.1  -
98 0 0 2.5  -
99 0 0 2.9  -
100 0 1 10.1 0.25

Minimum 0 0 0.8 0
Maximum 1.0 1.0 11.1 0.50

Mean 0.011 0.51 5.0 0.22
Standard Dev. 0.10 0.50 2.3 0.20

Geometric mean - - 4.3 -
Median 0 1.0 4.7 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.145: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.1  -
2 0 1 6.2  -
3 0 1 6.1  -
4 0 1 5.8  -
5 0 0 6.3  -
6 0 1 6.8  -
7 0 1 7.1  -
8 0 1 7.5  -
9 0 1 7.7  -
10 0 1 6.1 0.25
11 0 1 5.7  -
12 0 1 6.9  -
13 0 1 6.6  -
14 0 1 5.4  -
15 0 1 6.0  -
16 0 1 5.7  -
17 0 1 6.1  -
18 0 1 4.4  -
19 0 1 6.3  -
20 0 1 7.0 0
21 0 1 10.1  -
22 0 1 7.1  -
23 0 1 9.2  -
24 0 1 2.5  -
25 0 1 5.4  -
26 0 1 6.2  -
27 0 1 4.4  -
28 - - Sand  -
29 0 1 5.7  -
30 0 1 4.6 0
31 0 1 4.7  -
32 0 1 6.1  -
33 - - Sand  -
34 0 0 5.2  -
35 0 1 6.1  -
36 0 0 4.2  -
37 0 1 6.2  -
38 0 1 Sand  -
39 0 1 6.2  -
40 - - Sand 1
41 0 0 4.3  -
42 0 0 5.3  -
43 0 1 7.1  -
44 0 1 5.5  -
45 0 1 6.8  -
46 0 1 8.7  -
47 0 1 6.2  -
48 0 1 4.4  -
49 0 1 4.0  -
50 0 1 6.3 0.5
51 0 1 3.5  -
52 0 1 4.7  -
53 0 1 5.7  -
54 0 1 6.0  -
55 0 1 4.3  -
56 0 1 5.1  -
57 - - Sand  -
58 0 1 4.5  -
59 0 1 9.0  -
60 0 1 2.7 0.25
61 0 1 3.4  -
62 0 1 4.0  -
63 0 1 6.3  -
64 0 1 4.0  -
65 0 1 4.7  -
66 0 1 0.9  -
67 0 0 4.3  -
68 0 0 0.1  -
69 1 1 2.8  -
70 0 0 3.5 0.25
71 0 0 1.1  -
72 0 1 4.9  -
73 0 1 4.2  -
74 0 0 6.2  -
75 0 1 4.6  -
76 0 1 5.6  -
77 0 1 10.4  -
78 0 1 7.9  -
79 0 1 3.0  -
80 1 0 4.0 0.25
81 0 1 9.0  -
82 0 1 6.1  -
83 1 1 7.0  -
84 0 1 2.6  -
85 0 1 4.9  -
86 0 1 8.2  -
87 0 0 1.8  -
88 0 1 3.8  -
89 1 1 9.0  -
90 - - Sand 1.0
91 0 1 8.4  -
92 0 1 1.6  -
93 0 1 8.2  -
94 0 1 3.4  -
95 0 1 4.0  -
96 0 1 7.9  -
97 0 1 3.5  -
98 0 1 1.4  -
99 0 1 6.6  -
100 0 1 2.4 0

Minimum 0 0 0.1 0
Maximum 1.0 1.0 10.4 1.0

Mean 0.042 0.87 5.5 0.35
Standard Dev. 0.20 0.33 2.1 0.38

Geometric mean - - 4.8 -
Median 0 1.0 5.7 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.146: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.5  -
2 0 1 3.7  -
3 0 1 2.5  -
4 0 0 0.4  -
5 0 0 1.7  -
6 0 1 3.6  -
7 0 1 2.7  -
8 0 1 4.1  -
9 0 1 4.5  -
10 0 1 2.6 0
11 0 1 1.4  -
12 0 1 8.2  -
13 0 1 3.4  -
14 0 1 4.6  -
15 0 1 3.6  -
16 0 0 1.2  -
17 0 1 2.7  -
18 0 1 3.4  -
19 0 1 3.5  -
20 0 1 3.1 0
21 0 1 3.5  -
22 0 0 2.1  -
23 0 1 1.8  -
24 0 1 2.3  -
25 0 1 4.2  -
26 0 1 3.7  -
27 0 1 5.0  -
28 0 1 3.1  -
29 0 1 2.2  -
30 0 1 3.5 0
31 0 1 3.5  -
32 0 1 2.7  -
33 0 1 5.2  -
34 0 1 3.5  -
35 0 1 3.5  -
36 0 1 2.4  -
37 0 1 1.2  -
38 0 0 0.6  -
39 0 1 1.7  -
40 0 1 3.2 0
41 0 1 4.5  -
42 0 1 3.2  -
43 0 1 1.1  -
44 0 1 1.9  -
45 0 1 3.6  -
46 0 1 3.0  -
47 0 1 1.1  -
48 0 1 0.8  -
49 0 1 1.5  -
50 0 1 2.5 0
51 0 1 1.7  -
52 0 1 3.0  -
53 0 1 3.6  -
54 0 1 6.5  -
55 0 1 6.3  -
56 0 1 3.4  -
57 0 1 2.8  -
58 0 0 1.2  -
59 0 1 1.4  -
60 0 1 1.2 0
61 0 1 2.7  -
62 0 1 2.4  -
63 0 1 2.6  -
64 0 1 1.6  -
65 0 1 4.0  -
66 0 1 4.0  -
67 0 1 5.3  -
68 0 1 7.1  -
69 0 0 2.0  -
70 0 1 1.5 0
71 0 1 4.0  -
72 0 1 3.2  -
73 0 1 1.2  -
74 0 1 0.9  -
75 0 1 4.2  -
76 0 1 3.1  -
77 0 1 2.2  -
78 0 1 4.0  -
79 0 1 3.4  -
80 0 1 3.2 0
81 0 1 5.3  -
82 0 1 2.4  -
83 0 1 2.9  -
84 0 1 1.4  -
85 0 1 1.8  -
86 0 1 4.2  -
87 0 1 1.2  -
88 0 1 6.0  -
89 0 0 1.4  -
90 0 1 4.2 0
91 0 0 1.0  -
92 0 0 2.1  -
93 0 1 6.6  -
94 0 1 3.2  -
95 0 0 2.2  -
96 0 1 1.9  -
97 0 1 3.5  -
98 0 1 5.6  -
99 0 1 3.6  -
100 0 1 2.1 0

Minimum 0 0 0.4 0
Maximum 0 1.0 8.2 0

Mean 0 0.89 3.0 0
Standard Dev. 0 0.31 1.5 0

Geometric mean - - 2.6 -
Median 0 1.0 3.1 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.146: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.5  -
2 0 0 4.3  -
3 0 0 1.2  -
4 0 0 2.4  -
5 0 0 2.6  -
6 0 1 5.8  -
7 0 1 2.4  -
8 0 1 1.1  -
9 0 0 2.2  -
10 0 1 2.6 0
11 0 1 3.4  -
12 0 1 6.6  -
13 0 1 2.3  -
14 0 1 2.1  -
15 0 1 3.4  -
16 0 1 3.4  -
17 0 1 4.1  -
18 0 1 4.2  -
19 0 0 1.3  -
20 0 1 3.6 0
21 0 0 2.0  -
22 0 1 2.6  -
23 0 0 2.4  -
24 0 1 5.0  -
25 0 1 3.4  -
26 0 1 2.4  -
27 0 1 1.4  -
28 0 1 4.5  -
29 0 1 3.5  -
30 0 1 3.4 0.25
31 0 1 1.6  -
32 0 1 1.6  -
33 0 1 2.4  -
34 0 1 1.5  -
35 0 1 6.5  -
36 0 1 1.2  -
37 0 0 3.0  -
38 0 1 12.8  -
39 0 1 1.9  -
40 0 1 3.2 0.25
41 0 0 1.1  -
42 0 0 1.3  -
43 0 1 3.2  -
44 0 1 6.0  -
45 0 1 4.5  -
46 0 1 3.3  -
47 0 1 2.2  -
48 0 0 1.9  -
49 0 0 3.2  -
50 0 0 3.4 0.25
51 0 1 5.2  -
52 0 1 3.4  -
53 0 1 1.9  -
54 0 0 2.1  -
55 0 1 6.1  -
56 0 1 2.4  -
57 0 0 4.1  -
58 0 1 3.3  -
59 0 1 1.6  -
60 0 1 1.4 0
61 0 1 0.9  -
62 0 1 6.1  -
63 0 1 3.4  -
64 0 1 3.3  -
65 0 1 2.1  -
66 0 1 2.2  -
67 0 1 0.8  -
68 0 1 5.4  -
69 0 1 3.0  -
70 0 1 2.4 0
71 0 0 1.5  -
72 0 0 2.8  -
73 0 0 0.8  -
74 0 0 2.4  -
75 0 1 2.6  -
76 0 1 2.6  -
77 0 1 2.2  -
78 0 1 2.6  -
79 0 0 1.2  -
80 0 1 3.2 0
81 0 1 3.4  -
82 0 1 2.0  -
83 0 1 1.1  -
84 0 1 5.6  -
85 0 1 3.2  -
86 0 0 1.2  -
87 0 1 6.1  -
88 0 1 5.0  -
89 0 1 2.1  -
90 0 1 2.4 0.25
91 0 1 3.8  -
92 0 1 1.6  -
93 0 0 0.7  -
94 0 1 1.7  -
95 0 1 2.8  -
96 0 1 3.2  -
97 0 1 1.4  -
98 0 1 2.8  -
99 0 1 2.8  -
100 0 1 1.1 0

Minimum 0 0 0.7 0
Maximum 0 1.0 12.8 0.25

Mean 0 0.76 3.0 0.10
Standard Dev. 0 0.43 1.8 0.13

Geometric mean - - 2.6 -
Median 0 1.0 2.6 0

Calcite Index - -

Note: "-" indicates no data. 

RG_FO22-2
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Table G.146: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.1  -
2 0 1 4.6  -
3 0 1 5.2  -
4 0 0 3.5  -
5 0 1 3.7  -
6 0 1 2.3  -
7 0 1 3.4  -
8 0 1 3.7  -
9 0 1 3.5  -
10 0 1 3.8 0
11 0 1 5.0  -
12 0 1 4.5  -
13 0 1 2.0  -
14 0 1 5.2  -
15 0 1 1.3  -
16 0 1 4.8  -
17 0 1 4.6  -
18 0 1 4.1  -
19 0 1 3.6  -
20 0 1 4.0 0
21 0 1 2.2  -
22 0 1 4.5  -
23 0 1 2.0  -
24 0 1 3.1  -
25 0 1 3.2  -
26 0 0 1.2  -
27 0 1 4.6  -
28 0 1 6.6  -
29 0 1 3.2  -
30 0 1 2.4 0.5
31 0 1 3.5  -
32 0 1 2.1  -
33 0 1 3.0  -
34 0 1 2.7  -
35 0 1 3.3  -
36 0 1 3.0  -
37 0 1 2.4  -
38 0 1 2.1  -
39 0 1 2.2  -
40 0 1 3.4 0.25
41 0 1 5.0  -
42 0 1 4.0  -
43 0 1 2.2  -
44 0 1 1.8  -
45 0 1 3.2  -
46 0 0 4.6  -
47 0 1 7.0  -
48 0 1 5.2  -
49 0 1 2.0  -
50 0 1 3.5 0
51 0 1 2.2  -
52 0 1 1.7  -
53 0 1 2.8  -
54 0 1 2.5  -
55 0 1 4.5  -
56 0 1 2.4  -
57 0 1 3.9  -
58 0 1 3.0  -
59 0 1 2.4  -
60 0 1 2.5 0
61 0 1 1.4  -
62 0 1 4.6  -
63 0 1 2.2  -
64 0 1 0.9  -
65 0 0 2.1  -
66 0 1 3.1  -
67 0 1 3.2  -
68 0 1 2.5  -
69 0 1 2.0  -
70 0 1 2.4 0
71 0 1 2.0  -
72 0 1 2.6  -
73 0 1 3.2  -
74 0 0 1.3  -
75 0 1 3.5  -
76 0 1 4.1  -
77 0 1 1.9  -
78 0 1 4.4  -
79 0 0 0.6  -
80 0 1 2.8 0
81 0 1 2.1  -
82 0 1 7.5  -
83 0 1 2.3  -
84 0 0 3.0  -
85 0 1 3.5  -
86 0 1 3.4  -
87 0 1 4.5  -
88 0 1 1.2  -
89 0 1 2.1  -
90 0 1 3.6 0
91 0 1 4.1  -
92 0 1 3.0  -
93 0 1 2.9  -
94 0 0 5.0  -
95 0 0 0.9  -
96 0 1 2.0  -
97 0 1 1.5  -
98 0 1 1.8  -
99 0 1 9.2  -
100 0 0 1.2 0

Minimum 0 0 0.6 0
Maximum 0 1.0 9.2 0.50

Mean 0 0.90 3.2 0.08
Standard Dev. 0 0.30 1.4 0.17

Geometric mean - - 2.9 -
Median 0 1.0 3.1 0

Calcite Index - -

Note: "-" indicates no data. 

RG_FO22-3
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Table G.146: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 2.2  -
2 0 1 1.8  -
3 0 0 1.9  -
4 0 0 0.5  -
5 0 0 2.4  -
6 0 0 3.0  -
7 0 1 0.8  -
8 0 1 0.4  -
9 0 1 2.3  -
10 0 0 3.4 0
11 0 1 1.7  -
12 0 1 5.0  -
13 0 1 1.9  -
14 0 1 3.7  -
15 0 1 2.1  -
16 - - Sand  -
17 0 1 3.4  -
18 0 1 6.1  -
19 0 1 2.6  -
20 0 1 3.1 0
21 0 1 3.5  -
22 0 1 2.6  -
23 0 1 2.6  -
24 0 1 1.5  -
25 0 1 1.1  -
26 0 1 6.0  -
27 0 0 1.1  -
28 0 1 Sand  -
29 0 1 5.7  -
30 0 1 3.2 0
31 0 1 1.8  -
32 0 1 2.2  -
33 0 1 3.4  -
34 0 1 4.2  -
35 0 1 1.1  -
36 0 0 1.3  -
37 0 1 1.6  -
38 0 1 1.4  -
39 0 1 4.1  -
40 0 1 2.1 0
41 0 1 4.1  -
42 0 0 3.6  -
43 0 1 3.1  -
44 0 1 2.5  -
45 0 1 1.8  -
46 0 0 4.6  -
47 0 1 3.4  -
48 0 1 2.5  -
49 0 1 4.2  -
50 0 1 1.5 0
51 0 1 3.2  -
52 0 1 1.1  -
53 0 1 1.3  -
54 0 1 2.6  -
55 0 1 2.2  -
56 0 1 1.4  -
57 0 1 3.6  -
58 0 1 2.6  -
59 0 1 2.5  -
60 0 1 2.4 0
61 0 1 1.2  -
62 0 1 4.2  -
63 0 1 1.4  -
64 0 1 1.1  -
65 0 1 4.8  -
66 0 1 4.6  -
67 0 1 3.9  -
68 0 0 1.9  -
69 0 1 3.4  -
70 0 1 2.5 0
71 0 1 2.5  -
72 0 1 3.3  -
73 0 1 1.5  -
74 0 1 4.5  -
75 0 1 3.3  -
76 0 1 3.5  -
77 0 1 2.4  -
78 0 1 1.6  -
79 0 1 4.2  -
80 0 1 4.0 0
81 0 1 3.6  -
82 0 1 2.1  -
83 0 1 2.6  -
84 0 0 2.1  -
85 0 0 4.0  -
86 0 1 3.0  -
87 0 1 3.0  -
88 0 1 1.6  -
89 0 1 1.7  -
90 0 1 2.2 0
91 0 1 3.8  -
92 0 1 3.6  -
93 0 0 2.9  -
94 0 1 1.1  -
95 0 1 3.6  -
96 0 0 3.9  -
97 0 1 3.2  -
98 0 1 1.9  -
99 0 1 2.6  -
100 0 1 1.2 0

Minimum 0 0 0.4 0
Maximum 0 1.0 6.1 0

Mean 0 0.86 2.7 0
Standard Dev. 0 0.35 1.2 0

Geometric mean - - 2.4 -
Median 0 1.0 2.6 0

Calcite Index - -

Note: "-" indicates no data. 

RG_FO22-4
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Table G.146: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 1.5  -
2 0 1 2.2  -
3 0 0 2.8  -
4 0 1 2.1  -
5 0 1 2.5  -
6 0 1 2.4  -
7 0 1 2.8  -
8 0 1 2.8  -
9 0 0 2.5  -
10 0 0 1.2 0
11 0 0 2.1  -
12 0 0 4.2  -
13 0 0 3.7  -
14 0 0 4.1  -
15 0 0 2.6  -
16 0 0 1.2  -
17 0 0 3.1  -
18 0 1 3.2  -
19 0 1 1.5  -
20 0 1 2.5 0
21 0 0 3.2  -
22 0 1 4.1  -
23 0 0 3.6  -
24 0 0 2.1  -
25 0 0 2.2  -
26 0 1 3.1  -
27 0 0 4.6  -
28 0 0 2.1  -
29 0 1 1.5  -
30 0 0 3.1 0
31 0 1 1.9  -
32 0 1 1.8  -
33 0 1 3.1  -
34 0 1 4.0  -
35 0 0 1.2  -
36 0 0 0.9  -
37 0 0 0.6  -
38 0 1 4.5  -
39 0 1 3.8  -
40 0 1 3.5 0.25
41 0 1 3.2  -
42 0 1 3.5  -
43 0 0 4.0  -
44 0 0 1.6  -
45 0 0 0.7  -
46 0 1 2.8  -
47 0 1 2.9  -
48 0 0 3.5  -
49 0 1 3.5  -
50 0 0 2.7 0
51 0 - Sand  -
52 0 0 1.5  -
53 0 1 1.8  -
54 0 1 2.8  -
55 0 0 0.7  -
56 0 0 0.5  -
57 0 1 2.5  -
58 0 1 3.6  -
59 0 1 4.1  -
60 0 1 4.5 0.25
61 0 1 5.0  -
62 0 1 2.0  -
63 0 0 1.9  -
64 0 0 0.8  -
65 0 0 3.4  -
66 0 0 1.2  -
67 0 1 2.4  -
68 0 0 0.9  -
69 0 1 2.1  -
70 0 1 1.7 0.5
71 0 1 2.5  -
72 0 1 1.8  -
73 0 1 3.1  -
74 0 1 4.0  -
75 0 0 1.5  -
76 0 0 0.7  -
77 0 0 0.9  -
78 0 - Sand  -
79 0 1 4.6  -
80 0 0 1.3 0
81 0 1 2.5  -
82 0 1 4.3  -
83 0 1 3.1  -
84 0 0 1.1  -
85 0 0 2.2  -
86 0 1 3.2  -
87 0 1 4.0  -
88 0 1 3.7  -
89 0 1 4.2  -
90 0 1 2.7 0
91 0 1 2.5  -
92 0 0 2.6  -
93 0 - Sand  -
94 0 0 0.5  -
95 0 0 0.6  -
96 0 1 2.1  -
97 0 0 0.5  -
98 0 1 2.0  -
99 0 1 3.1  -
100 0 1 1.9 0

Minimum 0 0 0.5 0
Maximum 0 1.0 5.0 0.50

Mean 0 0.55 2.5 0.10
Standard Dev. 0 0.50 1.1 0.17

Geometric mean - - 2.2 -
Median 0 1.0 2.5 0

Calcite Index - -

Note: "-" indicates no data. 

0.55
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Table G.147: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 17.5  -
2 0 1 10.8  -
3 0 1 8.0  -
4 0 0 5.2  -
5 0 0 6.2  -
6 0 1 12.5  -
7 0 1 8.0  -
8 0 0 3.8  -
9 0 1 9.0  -
10 0 1 5.1 0
11 0 0 3.7  -
12 0 0 8.7  -
13 0 0 9.8  -
14 0 1 10.5  -
15 0 0 4.9  -
16 0 1 7.2  -
17 0 1 13.0  -
18 0 0 3.7  -
19 0 0 6.7  -
20 0 1 7.2 0.50
21 0 0 3.7  -
22 0 0 12.4  -
23 0 0 8.0  -
24 0 0 4.1  -
25 0 1 7.4  -
26 0 1 9.1  -
27 0 0 5.8  -
28 0 0 10.6  -
29 0 0 7.6  -
30 0 1 9.2 0.25
31 0 0 7.2  -
32 0 0 3.6  -
33 0 0 4.9  -
34 0 0 3.2  -
35 0 0 1.6  -
36 0 0 5.6  -
37 0 0 3.0  -
38 0 0 6.1  -
39 0 0 9.1  -
40 0 1 4.0 0.75
41 0 0 9.0  -
42 0 0 3.1  -
43 0 0 8.2  -
44 0 0 7.1  -
45 0 0 6.9  -
46 0 1 5.1  -
47 0 1 4.5  -
48 0 0 3.9  -
49 0 0 6.0  -
50 0 1 9.5 0
51 0 1 16.2  -
52 0 1 8.2  -
53 0 0 4.3  -
54 0 0 10.4  -
55 0 0 3.7  -
56 0 1 6.4  -
57 0 0 3.1  -
58 0 1 7.7  -
59 0 0 3.5  -
60 0 0 4.5 0
61 0 1 6.0  -
62 0 1 5.2  -
63 0 0 3.4  -
64 0 0 2.2  -
65 0 0 4.1  -
66 0 1 6.6  -
67 0 0 4.3  -
68 0 0 3.4  -
69 0 1 10.2  -
70 0 0 6.6 0
71 0 0 6.9  -
72 0 1 13.6  -
73 0 1 14.3  -
74 0 1 10.6  -
75 0 0 2.5  -
76 0 0 3.4  -
77 0 1 11.5  -
78 0 0 4.6  -
79 0 0 3.9  -
80 0 0 7.7 0.50
81 0 1 7.4  -
82 0 1 4.0  -
83 0 0 4.1  -
84 0 1 3.2  -
85 0 0 2.6  -
86 0 0 8.8  -
87 0 1 2.6  -
88 0 1 8.8  -
89 0 1 10.8  -
90 0 1 11.6 0.25
91 0 1 2.8  -
92 0 0 10.2  -
93 0 1 3.1  -
94 0 1 4.6  -
95 0 0 6.0  -
96 0 0 4.3  -
97 0 0 5.9  -
98 0 0 6.3  -
99 0 0 9.2  -
100 0 1 3.0 0

Minimum 0 0 1.6 0
Maximum 0 1.0 17.5 0.75

Mean 0 0.41 6.7 0.23
Standard Dev. 0 0.49 3.3 0.28

Geometric mean - - 5.9 -
Median 0 0 6.2 0.13

Calcite Index - -

Note: "-" indicates no data. 

0.41
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Table G.147: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.6  -
2 0 0 3.2  -
3 0 1 3.5  -
4 0 0 3.2  -
5 0 1 4.5  -
6 0 0 3.5  -
7 0 0 3.9  -
8 0 0 4.0  -
9 0 0 3.2  -
10 0 0 3.6 0.25
11 0 0 4.2  -
12 0 0 6.8  -
13 0 0 4.5  -
14 0 0 7.0  -
15 0 0 3.3  -
16 0 0 3.2  -
17 0 0 4.3  -
18 0 0 5.6  -
19 0 0 8.6  -
20 0 0 3.3 0.50
21 0 0 3.6  -
22 0 0 5.7  -
23 0 0 2.6  -
24 0 0 5.2  -
25 0 0 4.2  -
26 0 0 7.4  -
27 0 0 2.6  -
28 0 0 8.0  -
29 0 0 s  -
30 0 0 4.2 0
31 0 0 3.0  -
32 0 0 2.4  -
33 0 0 3.2  -
34 0 0 3.2  -
35 0 0 1.7  -
36 0 0 1.6  -
37 0 0 7.2  -
38 0 0 3.0  -
39 0 0 6.6  -
40 0 0 6.0 0
41 0 0 2.1  -
42 0 0 3.2  -
43 0 0 3.2  -
44 0 1 6.1  -
45 0 0 4.5  -
46 0 0 7.7  -
47 0 0 7.0  -
48 0 0 7.7  -
49 0 0 3.6  -
50 0 0 5.8 0
51 0 0 4.8  -
52 0 0 5.7  -
53 0 0 9.0  -
54 0 0 3.3  -
55 0 0 3.2  -
56 0 0 1.0  -
57 0 1 0.8  -
58 0 1 6.0  -
59 0 0 8.0  -
60 0 0 10.2 0
61 0 0 2.8  -
62 0 0 3.3  -
63 0 0 2.4  -
64 0 0 3.4  -
65 0 0 2.6  -
66 0 0 2.1  -
67 0 0 5.0  -
68 0 0 5.4  -
69 0 0 5.6  -
70 0 0 9.2 0.25
71 0 0 3.6  -
72 0 1 7.2  -
73 0 1 4.6  -
74 0 0 5.1  -
75 0 0 1.3  -
76 0 0 5.2  -
77 0 0 6.2  -
78 0 0 3.2  -
79 0 0 4.0  -
80 0 0 3.2 0
81 0 0 3.5  -
82 0 0 5.6  -
83 0 0 2.0  -
84 0 0 6.0  -
85 0 0 9.5  -
86 0 0 5.6  -
87 0 0 5.4  -
88 0 0 3.7  -
89 0 0 4.2  -
90 0 0 3.2 0
91 0 1 4.6  -
92 0 0 2.9  -
93 0 0 2.7  -
94 0 0 1.2  -
95 0 0 1.8  -
96 0 1 9.0  -
97 0 0 2.1  -
98 0 0 1.2  -
99 0 0 4.4  -
100 0 0 4.6 0

Minimum 0 0 0.8 0
Maximum 0 1.0 10.2 0.50

Mean 0 0.090 4.5 0.10
Standard Dev. 0 0.29 2.1 0.17

Geometric mean - - 4.0 -
Median 0 0 4.0 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.147: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.2  -
2 0 0 4.6  -
3 0 0 2.1  -
4 0 0 4.8  -
5 0 1 7.5  -
6 0 1 6.0  -
7 0 1 5.4  -
8 0 1 6.0  -
9 0 1 4.8  -
10 0 1 4.6 0.50
11 0 0 3.2  -
12 0 1 4.5  -
13 0 1 7.8  -
14 0 1 8.9  -
15 0 0 4.0  -
16 0 0 7.1  -
17 0 0 7.0  -
18 0 1 6.0  -
19 0 0 7.6  -
20 0 1 7.2 0
21 0 1 7.4  -
22 0 1 11.8  -
23 0 0 3.2  -
24 0 0 3.2  -
25 0 1 7.4  -
26 0 0 5.5  -
27 0 0 7.2  -
28 0 1 5.5  -
29 0 1 3.0  -
30 0 1 5.6 0
31 0 1 12.2  -
32 0 1 5.9  -
33 0 1 5.5  -
34 0 1 11.2  -
35 0 1 5.0  -
36 0 1 2.2  -
37 0 1 4.5  -
38 0 0 3.0  -
39 0 0 4.1  -
40 0 1 9.5 0
41 0 1 8.2  -
42 0 1 4.5  -
43 0 1 8.1  -
44 0 1 5.6  -
45 0 0 1.7  -
46 0 0 7.0  -
47 0 1 6.5  -
48 - - s  -
49 0 1 6.8  -
50 0 1 19.2 0.50
51 0 1 14.0  -
52 0 1 8.0  -
53 0 1 6.2  -
54 0 0 3.6  -
55 0 1 8.5  -
56 0 0 11.5  -
57 0 1 14.4  -
58 0 0 1.8  -
59 0 0 4.1  -
60 0 1 6.2 0
61 0 1 5.4  -
62 0 1 10.2  -
63 0 1 6.2  -
64 0 0 7.2  -
65 0 1 8.8  -
66 0 1 5.1  -
67 0 1 6.1  -
68 0 0 5.0  -
69 0 0 9.0  -
70 0 1 4.6 0.75
71 0 1 5.9  -
72 0 0 6.2  -
73 0 0 4.0  -
74 0 1 14.1  -
75 0 1 9.0  -
76 0 1 8.2  -
77 0 0 4.2  -
78 0 1 12.4  -
79 0 0 4.6  -
80 0 1 9.2 0.25
81 0 1 8.8  -
82 0 1 4.9  -
83 0 0 5.0  -
84 0 1 8.6  -
85 0 0 4.4  -
86 0 1 11.1  -
87 0 1 5.2  -
88 0 1 8.4  -
89 0 1 6.2  -
90 0 1 8.2 0
91 0 1 10.0  -
92 0 1 7.3  -
93 0 1 10.2  -
94 0 1 5.2  -
95 0 1 6.1  -
96 0 1 7.9  -
97 0 1 11.5  -
98 0 1 4.2  -
99 0 1 5.8  -
100 0 1 4.4 0.50

Minimum 0 0 1.7 0
Maximum 0 1.0 19.2 0.750

Mean 0 0.70 6.8 0.250
Standard Dev. 0 0.46 3.0 0.289

Geometric mean - - 6.1 -
Median 0 1.0 6.1 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.148: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.5  -
2 0 1 9.6  -
3 0 1 5.7  -
4 0 0 15.2  -
5 0 0 6.0  -
6 0 1 8.4  -
7 0 1 9.3  -
8 0 0 1.8  -
9 0 1 8.7  -
10 0 1 10.1 0
11 0 0 6.0  -
12 0 0 1.8  -
13 0 0 Sand  -
14 0 0 Sand  -
15 0 0 34.2  -
16 0 1 6.1  -
17 0 1 3.8  -
18 0 0 Sand  -
19 0 0 9.4  -
20 0 0 11.8 0
21 0 1 4.9  -
22 0 1 3.2  -
23 0 1 6.0  -
24 0 0 Sand  -
25 0 0 8.7  -
26 0 0 6.0  -
27 0 0 22.1  -
28 0 0 3.0  -
29 0 0 8.5  -
30 0 1 16.2 0
31 0 1 31.5  -
32 0 1 22.0  -
33 1 1 7.2  -
34 0 1 8.2  -
35 0 1 6.1  -
36 1 1 15.0  -
37 0 1 18.2  -
38 0 0 1.3  -
39 1 1 34.8  -
40 0 1 5.0 0
41 0 1 12.1  -
42 0 1 17.3  -
43 0 0 11.8  -
44 0 0 6.0  -
45 0 1 15.1  -
46 0 1 17.5  -
47 0 1 7.2  -
48 0 1 10.8  -
49 1 1 6.3  -
50 0 1 9.2 0
51 0 1 23.1  -
52 0 0 12.3  -
53 0 0 9.3  -
54 0 1 33.0  -
55 0 1 9.1  -
56 0 0 0.3  -
57 0 0 2.3  -
58 0 1 14.0  -
59 0 0 2.5  -
60 0 0 7.5 0.25
61 0 0 Sand  -
62 0 0 7.0  -
63 0 0 4.5  -
64 0 0 Sand  -
65 0 0 9.9  -
66 0 0 4.3  -
67 0 0 5.8  -
68 0 0 10.6  -
69 0 1 8.7  -
70 0 0 3.5 0
71 0 1 11.0  -
72 0 1 1.2  -
73 0 1 1.1  -
74 1 1 11.4  -
75 0 1 21.3  -
76 0 1 17.8  -
77 0 1 15.8  -
78 1 1 8.8  -
79 0 0 10.0  -
80 0 1 9.1 0.25
81 0 0 Sand  -
82 0 0 Sand  -
83 0 0 10.2  -
84 0 1 21.4  -
85 0 1 9.0  -
86 0 0 5.0  -
87 0 0 7.1  -
88 0 0 11.4  -
89 0 1 23.1  -
90 0 1 8.1 0.25
91 0 1 3.2  -
92 0 0 Sand  -
93 0 0 13.3  -
94 0 0 5.4  -
95 0 0 Sand  -
96 0 0 3.1  -
97 0 0 8.0  -
98 0 1 15.2  -
99 0 1 2.4  -
100 1 1 6.8 0

Minimum 0 0 0.3 0
Maximum 1.0 1.0 34.8 0.25

Mean 0.070 0.51 10.2 0.08
Standard Dev. 0.26 0.50 7.4 0.12

Geometric mean - - 7.7 -
Median 0 1.0 8.7 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.148: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.1  -
2 0 1 9.2  -
3 1 1 7.5  -
4 0 1 5.5  -
5 0 1 16.5  -
6 0 1 4.5  -
7 0 1 11.6  -
8 0 1 7.5  -
9 0 1 7.5  -
10 0 1 9.1 0
11 0 1 11.7  -
12 0 1 10.0  -
13 0 1 7.9  -
14 0 1 6.0  -
15 0 1 8.5  -
16 0 1 10.6  -
17 0 1 9.5  -
18 0 1 11.9  -
19 0 1 7.5  -
20 0 1 10.0 0
21 0 1 9.5  -
22 0 1 3.0  -
23 0 1 11.2  -
24 0 1 6.0  -
25 0 1 3.5  -
26 0 1 6.5  -
27 0 1 6.7  -
28 1 1 7.1  -
29 0 1 12.6  -
30 0 1 12.3 0.50
31 0 1 6.5  -
32 0 1 9.0  -
33 0 1 12.5  -
34 0 1 8.0  -
35 0 1 5.0  -
36 0 1 3.0  -
37 0 1 6.1  -
38 0 1 2.7  -
39 0 1 11.5  -
40 0 1 3.6 0.50
41 0 1 3.6  -
42 0 1 6.5  -
43 0 1 5.0  -
44 0 1 5.6  -
45 0 1 4.9  -
46 0 0 Sand  -
47 0 1 4.1  -
48 0 1 5.0  -
49 0 1 6.5  -
50 0 1 9.0 0
51 0 1 4.5  -
52 0 1 6.0  -
53 0 1 6.5  -
54 0 1 5.2  -
55 0 1 8.0  -
56 0 1 8.7  -
57 0 1 15.2  -
58 0 1 8.6  -
59 0 1 5.3  -
60 0 1 12.6 0
61 0 1 9.0  -
62 0 1 6.0  -
63 0 1 9.9  -
64 0 1 7.5  -
65 0 1 7.0  -
66 0 0 Sand  -
67 0 1 7.4  -
68 0 1 4.3  -
69 0 1 18.9  -
70 0 1 4.5 0.75
71 0 1 7.9  -
72 0 1 5.0  -
73 0 1 7.0  -
74 0 1 8.0  -
75 0 1 4.3  -
76 0 1 4.1  -
77 0 1 6.2  -
78 0 1 6.2  -
79 0 1 7.2  -
80 0 1 6.9 0.25
81 0 0 Sand  -
82 0 0 4.2  -
83 0 0 Sand  -
84 0 1 8.0  -
85 0 1 7.0  -
86 0 1 5.9  -
87 0 1 4.5  -
88 0 1 6.4  -
89 0 1 4.0  -
90 0 1 5.0 0.50
91 0 1 3.0  -
92 0 1 4.0  -
93 0 1 5.5  -
94 0 1 11.2  -
95 0 1 16.1  -
96 0 1 4.2  -
97 0 1 8.0  -
98 0 1 10.0  -
99 0 1 6.5  -
100 0 1 7.0 0.25

Minimum 0 0 2.7 0
Maximum 1.0 1.0 18.9 0.75

Mean 0 0.95 7.5 0.28
Standard Dev. 0.14 0.22 3.2 0.28

Geometric mean - - 6.9 -
Median 0 1.0 7.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_FOUEW-2

0.97
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Table G.148: Calcite Count for FRO LAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.3  -
2 0 1 8.9  -
3 0 1 7.7  -
4 1 1 7.2  -
5 0 1 10.8  -
6 0 1 10.2  -
7 0 1 6.9  -
8 0 1 3.4  -
9 0 1 5.0  -
10 0 0 5.1 0
11 0 0 4.7  -
12 0 0 8.1  -
13 0 0 1.5  -
14 0 0 2.9  -
15 0 1 4.8  -
16 0 1 4.6  -
17 1 1 6.3  -
18 1 1 7.6  -
19 1 1 6.2  -
20 1 1 10.1 0.50
21 1 1 12.0  -
22 0 1 5.9  -
23 0 1 15.0  -
24 0 1 7.9  -
25 0 1 5.9  -
26 0 1 8.7  -
27 0 1 4.8  -
28 0 1 8.0  -
29 1 1 13.5  -
30 0 1 12.2 0
31 0 1 5.8  -
32 0 1 11.5  -
33 0 1 6.2  -
34 0 1 7.5  -
35 0 0 2.7  -
36 0 0 Sand  -
37 0 1 7.1  -
38 0 0 6.5  -
39 0 0 6.3  -
40 1 1 7.9 0.25
41 0 1 9.4  -
42 0 0 Sand  -
43 0 1 12.2  -
44 0 0 6.1  -
45 0 1 10.2  -
46 0 1 6.0  -
47 0 1 10.4  -
48 0 1 4.6  -
49 0 1 7.6  -
50 0 1 8.0 0.25
51 0 1 8.6  -
52 0 1 13.5  -
53 0 1 5.9  -
54 0 1 10.8  -
55 0 1 5.1  -
56 0 1 9.2  -
57 0 1 3.2  -
58 0 1 8.4  -
59 0 1 6.6  -
60 0 1 6.0 0
61 0 1 8.6  -
62 0 1 7.1  -
63 0 1 5.9  -
64 0 1 6.0  -
65 1 1 5.9  -
66 0 1 13.3  -
67 1 1 4.2  -
68 0 1 6.2  -
69 0 1 11.0  -
70 0 1 8.6 0.75
71 0 1 9.2  -
72 0 1 10.4  -
73 0 1 9.3  -
74 0 1 6.6  -
75 0 1 6.0  -
76 0 1 6.3  -
77 1 1 8.7  -
78 0 1 3.6  -
79 0 1 6.0  -
80 1 1 14.5 0.50
81 0 1 9.0  -
82 1 1 8.6  -
83 0 1 6.6  -
84 0 1 3.4  -
85 1 1 8.1  -
86 0 1 4.9  -
87 0 1 7.9  -
88 0 1 12.2  -
89 1 1 5.0  -
90 0 1 4.4 0
91 0 1 14.2  -
92 1 1 13.5  -
93 0 1 11.1  -
94 0 1 12.5  -
95 1 1 9.3  -
96 0 1 7.1  -
97 0 1 6.6  -
98 0 1 7.0  -
99 0 1 4.6  -
100 0 1 7.3 0.25

Minimum 0 0 1.5 0
Maximum 1.0 1.0 15.0 0.75

Mean 0.17 0.89 7.7 0.25
Standard Dev. 0.38 0.31 2.9 0.26

Geometric mean - - 7.2 -
Median 0 1.0 7.2 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_FOUEW-1

1.1
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Table G.149: Calcite Count for RG_LCUT,  2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.7 -
2 0 0 2.0 -
3 0 1 11.0 -
4 0 1 12.8 -
5 0 1 20.6 -
6 0 0 6.5 -
7 0 0 2.0 -
8 0 1 14.2 -
9 0 0 1.2 -
10 0 0 4.6 0
11 0 1 19.5 -
12 0 0 8.5 -
13 0 0 8.9 -
14 0 0 6.7 -
15 0 0 11.5 -
16 0 1 32.1 -
17 0 0 1.1 -
18 0 0 1.0 -
19 0 0 2.4 -
20 0 1 8.2 0.25
21 0 0 3.1 -
22 0 0 3.4 -
23 0 1 17.2 -
24 0 1 6.5 -
25 0 0 3.6 -
26 0 0 5.3 -
27 0 1 6.7 -
28 0 0 5.4 -
29 0 0 7.5 -
30 0 1 17.7 0
31 0 1 13.2 -
32 0 1 9.8 -
33 0 1 29.5 -
34 0 1 14.1 -
35 0 1 16.3 -
36 0 0 11.5 -
37 0 1 10.1 -
38 0 0 2.0 -
39 0 1 31.2 -
40 0 1 7.5 0.50
41 0 1 15.4 -
42 0 1 7.7 -
43 0 0 11.4 -
44 0 1 12.4 -
45 0 1 4.9 -
46 0 1 2.7 -
47 0 1 8.4 -
48 0 0 1.5 -
49 0 1 7.1 -
50 0 1 9.1 0.25
51 0 1 8.6 -
52 0 1 8.3 -
53 0 1 7.5 -
54 0 1 8.3 -
55 0 0 2.2 -
56 0 1 8.4 -
57 0 1 7.9 -
58 0 1 8.5 -
59 0 1 7.9 -
60 0 1 5.1 0.50
61 0 1 6.6 -
62 0 1 7.1 -
63 0 0 2.5 -
64 0 0 0.6 -
65 0 1 15.1 -
66 0 1 13.0 -
67 0 1 8.7 -
68 0 1 9.0 -
69 0 0 5.6 -
70 0 0 0.5 1.0
71 0 1 6.5 -
72 0 1 14.5 -
73 0 1 5.6 -
74 0 1 17.9 -
75 0 1 6.8 -
76 0 1 9.6 -
77 0 0 3.5 -
78 0 1 18.5 -
79 0 1 10.9 -
80 0 1 31.2 0.25
81 0 1 5.5 -
82 0 1 20.5 -
83 0 1 7.1 -
84 0 1 2.2 -
85 0 1 3.5 -
86 0 1 15.5 -
87 0 1 10.4 -
88 0 1 12.4 -
89 0 1 10.1 -
90 0 0 3.6 0
91 0 1 20.6 -
92 0 1 44.3 -
93 1 1 7.4 -
94 0 1 10.4 -
95 0 1 4.4 -
96 0 1 25.0 -
97 0 1 19.6 -
98 1 1 8.5 -
99 0 1 10.6 -
100 1 1 18.5 0.50

Minimum 0 0 0.5 0
Maximum 1.0 1.0 44.3 1.0

Mean 0.030 0.71 10.2 0.33
Median 0 1.0 8.4 0.25

Standard Dev. 0.17 0.46 7.7 0.31
Calcite Index - -

Note: "-" indicates no data. 

RG_LCUT

0.74



Table G.150: Calcite Count for RG_LILC3, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 18.6 -
2 0 1 8.5 -
3 0 1 12.9 -
4 0 1 16.2 -
5 0 1 10.2 -
6 0 1 8.1 -
7 0 1 7.5 -
8 0 1 10.4 -
9 0 1 14.5 -
10 0 0 8.7 0.50
11 0 1 36.5 -
12 0 1 7.7 -
13 0 1 12.1 -
14 0 1 26.7 -
15 0 1 7.3 -
16 0 1 14.4 -
17 0 1 12.2 -
18 0 1 9.0 -
19 0 1 28.0 -
20 0 1 8.5 0.50
21 0 1 3.5 -
22 0 1 16.1 -
23 0 1 17.0 -
24 0 1 21.5 -
25 0 1 13.4 -
26 0 1 16.2 -
27 0 1 15.5 -
28 0 1 15.5 -
29 0 1 9.4 -
30 1 1 21.5 0.50
31 0 1 4.8 -
32 0 1 10.6 -
33 0 1 6.7 -
34 0 1 12.6 -
35 0 1 13.8 -
36 0 1 9.4 -
37 0 1 14.2 -
38 0 1 6.0 -
39 0 1 7.8 -
40 0 1 5.7 0
41 0 1 14.5 -
42 0 1 6.4 -
43 0 1 9.8 -
44 0 1 11.0 -
45 0 1 10.0 -
46 0 1 9.4 -
47 0 1 8.5 -
48 0 1 22.7 -
49 0 1 22.0 -
50 0 1 8.6 0.25
51 0 1 40.0 -
52 0 1 16.7 -
53 0 1 29.5 -
54 0 1 6.4 -
55 0 0 6.0 -
56 0 1 13.0 -
57 0 1 15.0 -
58 0 1 9.3 -
59 0 1 20.8 -
60 0 1 10.7 0.25
61 0 1 4.1 -
62 0 1 17.5 -
63 0 1 20.2 -
64 0 1 5.2 -
65 0 1 12.2 -
66 0 1 8.7 -
67 0 1 30.0 -
68 0 1 12.5 -
69 0 1 9.4 -
70 0 0 2.3 1.0
71 0 1 10.7 -
72 0 0 2.8 -
73 0 0 2.2 -
74 0 1 34.5 -
75 0 1 18.5 -
76 0 0 2.9 -
77 0 0 2.6 -
78 0 1 2.0 -
79 0 1 7.6 -
80 0 1 11.5 0.75
81 0 1 5.0 -
82 0 1 15.2 -
83 0 0 38.0 -
84 0 0 1.4 -
85 0 1 69.5 -
86 0 1 4.9 -
87 0 1 32.0 -
88 0 1 12.5 -
89 0 1 5.0 -
90 0 1 25.8 0.50
91 0 1 9.8 -
92 0 1 13.5 -
93 0 1 17.5 -
94 0 0 3.7 -
95 0 1 23.5 -
96 0 1 14.0 -
97 0 1 7.0 -
98 0 1 10.6 -
99 0 1 10.1 -
100 0 1 22.1 0

Minimum 0 0 1.4 0
Maximum 1.00 1.00 69.5 1.0

Mean 0.010 0.90 13.7 0.43
Median 0 1.00 10.9 0.50

Standard Dev. 0.10 0.30 10.0 0.31
Calcite Index - -

Note: "-" indicates no data. 

RG_LILC3-1

0.91
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Table G.150: Calcite Count for RG_LILC3, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.5 -
2 0 1 17.8 -
3 0 1 11.1 -
4 0 1 12.2 -
5 0 1 21.1 -
6 0 0 8.5 -
7 0 1 25.5 -
8 0 1 12.9 -
9 0 1 17.6 -
10 0 1 10.9 0.25
11 0 1 13.9 -
12 0 1 32.5 -
13 0 1 18.2 -
14 0 1 16.5 -
15 0 1 13.0 -
16 0 1 7.2 -
17 0 1 7.0 -
18 0 0 2.7 -
19 0 1 29.5 -
20 0 1 4.7 0.5
21 0 0 3.5 -
22 0 1 23.3 -
23 0 1 13.6 -
24 0 1 5.5 -
25 0 1 19.9 -
26 0 0 14.2 -
27 0 1 34.5 -
28 0 1 11.6 -
29 0 1 17.9 -
30 0 1 5.7 0.75
31 0 1 19.2 -
32 0 1 30.5 -
33 0 1 15.1 -
34 0 1 19.2 -
35 0 1 20.5 -
36 0 1 14.7 -
37 0 1 10.4 -
38 0 1 14.5 -
39 0 1 11.0 -
40 0 1 13.6 0
41 0 1 20.3 -
42 0 1 13.5 -
43 0 1 19.7 -
44 0 1 11.3 -
45 0 1 26.5 -
46 0 1 22.8 -
47 0 1 40.5 -
48 0 1 18.5 -
49 0 1 9.6 -
50 0 1 14.8 0.25
51 0 1 19.3 -
52 0 1 8.9 -
53 0 1 26.5 -
54 0 1 16.5 -
55 0 1 27.5 -
56 0 1 15.1 -
57 0 1 10.5 -
58 0 1 9.8 -
59 0 1 19.0 -
60 0 1 11.1 0.25
61 0 1 4.5 -
62 0 1 31.8 -
63 0 1 8.6 -
64 0 1 24.5 -
65 0 1 7.5 -
66 0 1 23.0 -
67 0 1 16.0 -
68 0 1 18.5 -
69 0 1 24.5 -
70 1 1 14.5 0.5
71 0 1 20.0 -
72 0 1 17.2 -
73 0 1 15.5 -
74 0 1 13.8 -
75 0 1 39.5 -
76 0 0 3.0 -
77 0 1 6.5 -
78 0 1 21.5 -
79 0 1 13.1 -
80 0 1 11.6 0.25
81 0 1 18.5 -
82 0 1 9.2 -
83 0 1 13.1 -
84 0 1 8.3 -
85 0 1 29.5 -
86 0 1 19.5 -
87 0 1 20.2 -
88 0 1 11.3 -
89 0 1 3.2 -
90 0 1 5.9 0.5
91 0 1 15.4 -
92 0 1 32.1 -
93 1 1 13.9 -
94 0 1 8.4 -
95 0 1 5.8 -
96 0 1 8.4 -
97 0 1 9.9 -
98 0 0 10.6 -
99 0 0 16.5 -
100 0 1 6.5 0.5

Minimum 0 0 2.7 0
Maximum 1.0 1.0 40.5 0.75

Mean 0.020 0.93 15.8 0.38
Median 0 1.0 14.5 0.38

Standard Dev. 0.14 0.26 8.1 0.21
Calcite Index - -

Note: "-" indicates no data. 

RG_LILC3-2
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Page 2 of 3



Table G.150: Calcite Count for RG_LILC3, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 17.3 -
2 0 1 16.8 -
3 0 1 7.0 -
4 0 1 6.0 -
5 0 1 9.9 -
6 0 1 7.1 -
7 0 1 5.4 -
8 0 1 4.1 -
9 0 1 0.5 -
10 0 1 8.9 0.25
11 0 1 14.1 -
12 0 1 6.3 -
13 0 1 12.1 -
14 0 1 3.9 -
15 0 1 11.8 -
16 0 1 12.4 -
17 0 1 4.7 -
18 0 1 4.9 -
19 0 1 3.1 -
20 0 1 15.0 0.5
21 0 1 8.5 -
22 0 1 10.5 -
23 0 1 4.6 -
24 0 1 7.7 -
25 0 1 18.5 -
26 0 1 6.5 -
27 0 1 13.7 -
28 0 1 5.3 -
29 0 1 11.6 -
30 0 1 13.4 0.25
31 0 1 10.7 -
32 0 1 18.4 -
33 0 1 12.5 -
34 0 1 66.5 -
35 0 1 2.4 -
36 0 1 3.3 -
37 0 1 3.2 -
38 0 1 3.4 -
39 0 1 9.8 -
40 0 1 3.5 0
41 0 1 5.2 -
42 0 1 4.7 -
43 0 1 6.3 -
44 0 1 9.9 -
45 0 1 6.0 -
46 0 1 5.6 -
47 0 1 8.0 -
48 0 1 9.3 -
49 0 0 2.2 -
50 0 1 14.5 0.5
51 0 1 17.0 -
52 0 1 7.3 -
53 0 1 9.5 -
54 0 1 12.0 -
55 0 0 9.3 -
56 0 1 27.5 -
57 0 0 8.0 -
58 0 1 25.5 -
59 0 1 17.0 -
60 0 1 6.7 0.25
61 0 1 9.6 -
62 0 1 5.6 -
63 0 1 14.4 -
64 0 1 6.9 -
65 0 1 5.3 -
66 0 1 7.1 -
67 0 1 3.9 -
68 0 1 4.2 -
69 0 1 4.9 -
70 0 1 10.1 0.75
71 0 0 2.1 -
72 0 1 11.9 -
73 0 1 11.7 -
74 0 1 10.5 -
75 0 1 8.9 -
76 0 1 10.9 -
77 0 1 14.4 -
78 0 1 8.6 -
79 0 1 5.4 -
80 0 1 5.7 0
81 0 1 8.0 -
82 0 1 12.9 -
83 0 1 13.6 -
84 0 1 4.2 -
85 0 1 11.2 -
86 0 1 11.3 -
87 0 1 3.5 -
88 0 1 12.2 -
89 0 1 13.8 -
90 0 1 8.1 0
91 0 1 10.1 -
92 0 1 12.9 -
93 0 1 3.4 -
94 0 1 5.6 -
95 0 1 4.2 -
96 0 1 1.9 -
97 0 1 4.6 -
98 0 1 4.2 -
99 0 1 6.1 -
100 - 1 6.2 0.25

Minimum 0 0 0.5 0
Maximum 0 1.0 66.5 0.75

Mean 0 0.96 9.4 0.28
Median 0 1.0 8.0 0.25

Standard Dev. 0 0.20 7.6 0.25
Calcite Index - -

Note: "-" indicates no data. 

RG_LILC3-3

0.96
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Table G.151: Calcite Count for RG_LISP24, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.6 -
2 0 1 47.5 -
3 0 0 4.8 -
4 0 1 8.1 -
5 0 1 11.8 -
6 0 1 6.6 -
7 0 0 6.8 -
8 0 1 5.6 -
9 0 1 7.4 -
10 0 1 11.8 0
11 0 1 19.3 -
12 0 1 11.1 -
13 0 1 17.8 -
14 0 0 3.2 -
15 0 1 21.2 -
16 0 0 8.4 -
17 0 1 20.5 -
18 0 1 10.9 -
19 0 1 8.4 -
20 0 1 8.2 0
21 0 1 18.4 -
22 0 1 27.0 -
23 0 1 9.3 -
24 0 1 14.0 -
25 0 1 30.5 -
26 0 1 23.6 -
27 0 1 13.0 -
28 0 1 12.0 -
29 0 1 15.0 -
30 0 1 8.5 0.25
31 0 1 8.5 -
32 0 1 10.3 -
33 0 0 10.0 -
34 0 1 1.5 -
35 0 0 5.5 -
36 0 0 7.5 -
37 0 0 10.0 -
38 0 0 3.6 -
39 0 1 8.4 -
40 0 0 0.9 0
41 0 1 20.2 -
42 0 1 13.0 -
43 0 0 5.1 -
44 0 1 7.2 -
45 0 1 6.7 -
46 0 1 17.5 -
47 0 0 10.4 -
48 0 1 26.4 -
49 0 1 71.0 -
50 0 1 4.0 0.50
51 0 1 32.6 -
52 0 1 8.5 -
53 0 1 13.0 -
54 0 1 16.2 -
55 0 1 7.2 -
56 0 0 4.6 -
57 0 1 36.5 -
58 0 1 19.6 -
59 0 1 37.0 -
60 0 1 15.5 0.25
61 0 1 13.9 -
62 0 1 15.8 -
63 0 1 16.0 -
64 0 1 17.2 -
65 0 1 12.7 -
66 0 1 35.5 -
67 0 1 13.1 -
68 0 1 29.5 -
69 0 0 7.0 -
70 0 0 6.4 0
71 0 1 6.7 -
72 0 1 15.8 -
73 0 0 8.7 -
74 0 1 12.5 -
75 0 1 10.3 -
76 0 1 17.7 -
77 0 1 6.7 -
78 0 1 13.7 -
79 0 1 27.2 -
80 0 1 12.0 0.25
81 0 1 11.6 -
82 0 0 4.7 -
83 0 1 11.6 -
84 0 1 15.6 -
85 0 1 34.5 -
86 0 1 28.5 -
87 0 1 70.5 -
88 0 1 10.5 -
89 0 1 15.6 -
90 0 1 10.5 0.50
91 0 1 9.5 -
92 0 1 18.6 -
93 0 1 13.5 -
94 0 1 5.9 -
95 0 1 8.5 -
96 0 1 29.8 -
97 0 1 4.5 -
98 0 0 3.9 -
99 0 1 13.8 -
100 0 1 12.7 0.25

Minimum 0 0 0.9 0
Maximum 0 1.0 71.0 0.50

Mean 0 0.81 14.9 0.20
Median 0 1.0 11.8 0.25

Standard Dev. 0 0.39 12.0 0.20
Calcite Index - -

Note: "-" indicates no data. 

RG_LISP24

0.81



Table G.152: Calcite Count for Sampling Area RG_LIDSL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.5 -
2 0 1 7.6 -
3 0 1 8.5 -
4 0 1 12.6 -
5 0 1 18.8 -
6 0 1 11.5 -
7 0 1 7.5 -
8 0 0 4.2 -
9 0 1 11.7 -
10 0 1 11.4 0.25
11 0 1 25.7 -
12 0 1 21.2 -
13 0 1 8.8 -
14 0 0 8.4 -
15 0 1 9.1 -
16 0 0 7.5 -
17 0 0 8.0 -
18 0 0 13.2 -
19 0 1 16.4 -
20 0 1 8.5 0
21 0 1 9.4 -
22 0 0 6.4 -
23 0 0 2.4 -
24 0 1 11.5 -
25 0 0 7.4 -
26 0 1 14.0 -
27 0 1 5.2 -
28 0 1 9.5 -
29 0 0 8.1 -
30 0 1 13.2 0.25
31 0 0 12.5 -
32 0 1 6.7 -
33 0 1 6.8 -
34 0 0 4.2 -
35 0 1 16.5 -
36 0 1 7.6 -
37 0 1 12.9 -
38 0 1 7.4 -
39 0 0 8.0 -
40 0 0 4.9 0.50
41 0 0 5.4 -
42 0 0 8.9 -
43 0 1 13.3 -
44 0 1 10.7 -
45 0 0 5.2 -
46 0 0 9.2 -
47 0 1 22.0 -
48 0 1 37.5 -
49 0 1 8.7 -
50 0 0 6.4 0
51 0 1 23.5 -
52 0 1 12.1 -
53 0 1 11.5 -
54 0 1 7.7 -
55 0 1 8.3 -
56 0 1 15.2 -
57 0 1 7.5 -
58 0 0 4.9 -
59 0 0 6.8 -
60 0 0 10.5 0.50
61 0 1 12.2 -
62 0 1 8.3 -
63 0 1 8.2 -
64 0 1 20.0 -
65 0 0 7.2 -
66 0 0 12.4 -
67 0 1 8.0 -
68 0 1 18.2 -
69 0 1 28.6 -
70 0 0 5.4 0
71 0 0 6.1 -
72 0 1 13.6 -
73 0 1 7.8 -
74 0 1 19.9 -
75 0 1 7.0 -
76 0 0 3.4 -
77 0 0 7.9 -
78 0 1 7.7 -
79 0 1 14.5 -
80 0 1 22.0 0.25
81 0 1 13.3 -
82 0 1 18.7 -
83 0 1 31.2 -
84 0 0 7.7 -
85 0 1 32.3 -
86 0 0 7.6 -
87 0 1 10.9 -
88 0 1 8.8 -
89 0 0 16.8 -
90 0 0 6.3 0.75
91 0 0 19.1 -
92 0 1 18.1 -
93 0 0 5.7 -
94 0 0 13.5 -
95 0 1 8.8 -
96 0 0 4.8 -
97 0 1 13.4 -
98 0 1 10.0 -
99 0 1 14.1 -
100 0 1 9.7 0.50

Minimum 0 0 2.4 0
Maximum 0 1.0 37.5 0.75

Mean 0 0.65 11.5 0.30
Median 0 1.0 9.2 0.25

Standard Dev. 0 0.48 6.5 0.26
Calcite Index - -

Note: "-" indicates no data. 

0.65
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Table G.152: Calcite Count for Sampling Area RG_LIDSL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.5 -
2 0 1 5.5 -
3 0 1 14.8 -
4 0 1 13.0 -
5 0 0 3.1 -
6 0 1 11.1 -
7 0 1 21.8 -
8 0 0 3.1 -
9 0 1 16.4 -
10 0 1 16.8 0.25
11 0 1 6.7 -
12 0 1 6.1 -
13 0 0 6.3 -
14 0 1 30.4 -
15 0 1 17.5 -
16 0 0 5.4 -
17 0 1 17.5 -
18 0 1 9.2 -
19 0 0 8.6 -
20 0 1 18.5 0.50
21 0 0 5.4 -
22 0 0 8.7 -
23 0 1 16.8 -
24 0 0 12.5 -
25 0 0 9.5 -
26 0 0 2.3 -
27 0 1 31.0 -
28 0 1 11.0 -
29 0 1 10.4 -
30 0 0 5.8 0
31 0 1 10.4 -
32 0 1 10.4 -
33 0 1 5.9 -
34 0 1 7.3 -
35 0 1 21.5 -
36 0 1 2.4 -
37 0 0 14.7 -
38 0 1 26.6 -
39 0 1 22.5 -
40 0 1 9.4 0.50
41 0 1 35.5 -
42 0 1 15.8 -
43 0 1 39.5 -
44 0 1 3.2 -
45 0 1 13.8 -
46 0 1 4.7 -
47 0 0 6.3 -
48 0 1 10.6 -
49 0 0 2.2 -
50 0 1 16.5 0.25
51 0 1 15.3 -
52 0 0 9.9 -
53 0 1 7.5 -
54 0 0 8.1 -
55 0 1 4.9 -
56 0 1 9.6 -
57 0 0 4.2 -
58 0 1 10.8 -
59 0 1 4.9 -
60 0 1 5.9 0.25
61 0 1 16.1 -
62 0 1 14.5 -
63 0 1 18.5 -
64 0 1 9.6 -
65 0 0 4.5 -
66 0 0 5.6 -
67 0 0 7.8 -
68 0 0 9.9 -
69 0 1 8.3 -
70 0 1 28.0 0.50
71 0 0 6.5 -
72 0 1 6.4 -
73 0 1 24.0 -
74 0 0 6.4 -
75 0 1 7.5 -
76 0 0 3.5 -
77 0 0 5.3 -
78 0 1 10.5 -
79 0 0 10.9 -
80 0 0 5.3 0.50
81 0 1 24.5 -
82 0 1 8.8 -
83 0 1 22.0 -
84 0 1 12.4 -
85 0 0 3.4 -
86 0 0 4.7 -
87 0 1 4.5 -
88 0 1 6.5 -
89 0 1 12.8 -
90 0 1 13.5 0.50
91 0 1 8.9 -
92 0 0 10.0 -
93 0 1 9.5 -
94 0 1 12.5 -
95 0 1 9.7 -
96 0 1 12.0 -
97 0 1 7.6 -
98 0 1 27.5 -
99 0 1 12.1 -
100 0 0 3.4 0.25

Minimum 0 0 2.2 0
Maximum 0 1.0 39.5 0.50

Mean 0 0.69 11.5 0.35
Median 0 1.0 9.6 0.38

Standard Dev. 0 0.46 7.6 0.17
Calcite Index - -

Note: "-" indicates no data. 

0.69
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Table G.152: Calcite Count for Sampling Area RG_LIDSL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.6 -
2 0 0 6.4 -
3 0 1 6.1 -
4 0 0 4.0 -
5 0 0 7.0 -
6 0 0 9.5 -
7 0 0 5.4 -
8 0 1 15.4 -
9 0 1 11.5 -
10 0 1 9.0 0.25
11 0 0 4.3 -
12 0 1 11.7 -
13 0 1 14.0 -
14 0 1 25.0 -
15 0 1 19.4 -
16 0 1 14.5 -
17 0 1 15.7 -
18 0 0 8.2 -
19 0 1 17.0 -
20 0 1 11.0 0.50
21 0 1 22.2 -
22 0 0 3.0 -
23 0 1 6.6 -
24 0 1 16.3 -
25 0 1 6.7 -
26 0 0 3.4 -
27 0 1 26.0 -
28 0 1 16.4 -
29 0 0 2.9 -
30 0 0 9.2 0.25
31 0 1 9.3 -
32 0 1 18.5 -
33 0 1 19.1 -
34 0 1 22.3 -
35 0 1 15.4 -
36 0 1 22.8 -
37 0 0 10.3 -
38 0 1 22.3 -
39 0 1 3.9 -
40 0 1 2.8 0
41 0 1 4.3 -
42 0 0 5.6 -
43 0 1 11.7 -
44 0 1 5.7 -
45 0 1 11.5 -
46 0 1 20.8 -
47 0 1 16.0 -
48 0 1 18.7 -
49 0 0 6.5 -
50 0 1 15.0 0.50
51 0 0 6.8 -
52 0 0 20.5 -
53 0 1 19.5 -
54 0 0 8.9 -
55 0 0 4.4 -
56 0 1 11.4 -
57 0 1 13.5 -
58 0 1 12.2 -
59 0 1 12.0 -
60 0 0 7.0 0
61 0 1 8.4 -
62 0 1 7.8 -
63 0 0 14.4 -
64 0 1 18.1 -
65 0 1 9.8 -
66 0 1 11.0 -
67 0 1 10.5 -
68 0 0 4.0 -
69 0 1 13.5 -
70 0 0 4.4 0
71 0 0 10.4 -
72 0 1 26.5 -
73 0 1 5.5 -
74 0 0 8.2 -
75 0 0 5.5 -
76 0 0 7.0 -
77 0 0 3.9 -
78 0 0 4.2 -
79 0 0 10.0 -
80 0 0 5.8 0.25
81 0 1 8.0 -
82 0 0 5.0 -
83 0 0 5.7 -
84 0 1 7.5 -
85 0 0 12.2 -
86 0 1 11.5 -
87 0 0 5.3 -
88 0 0 11.6 -
89 0 0 6.6 -
90 0 0 4.4 0
91 0 0 5.7 -
92 0 1 46.0 -
93 0 0 4.6 -
94 0 1 9.7 -
95 0 1 7.5 -
96 0 0 10.4 -
97 0 1 6.8 -
98 0 0 2.3 -
99 0 1 9.0 -
100 0 1 7.0 0

Minimum 0 0 2.3 0
Maximum 0 1.0 46.0 0.50

Mean 0 0.58 10.9 0.18
Median 0 1.0 9.3 0.13

Standard Dev. 0 0.50 6.9 0.21
Calcite Index - -

Note: "-" indicates no data. 

0.58
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Table G.152: Calcite Count for Sampling Area RG_LIDSL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.0 -
2 0 1 22.0 -
3 0 0 7.2 -
4 0 1 20.2 -
5 0 0 10.5 -
6 0 1 12.6 -
7 0 1 18.2 -
8 0 0 9.3 -
9 0 1 23.0 -
10 0 1 5.5 0.50
11 0 0 10.2 -
12 0 1 34.3 -
13 0 0 9.1 -
14 0 0 8.4 -
15 0 0 10.9 -
16 0 0 6.5 -
17 0 0 5.0 -
18 0 1 15.4 -
19 0 0 2.9 -
20 0 1 12.9 0.50
21 0 1 6.5 -
22 0 0 12.7 -
23 0 1 8.4 -
24 0 0 5.8 -
25 0 1 8.5 -
26 0 0 21.0 -
27 0 1 18.5 -
28 0 1 12.5 -
29 0 1 9.3 -
30 0 1 27.5 0.25
31 0 1 18.1 -
32 0 0 6.0 -
33 0 0 10.0 -
34 0 1 8.8 -
35 0 0 1.0 -
36 0 1 14.0 -
37 0 1 16.3 -
38 0 1 9.4 -
39 0 1 15.4 -
40 0 1 11.7 0.75
41 0 1 36.5 -
42 0 1 7.8 -
43 0 1 7.2 -
44 0 1 11.3 -
45 0 1 19.5 -
46 0 0 8.2 -
47 0 1 7.6 -
48 0 1 6.1 -
49 0 1 23.0 -
50 0 1 18.2 0.25
51 0 1 13.2 -
52 0 0 8.8 -
53 0 0 7.2 -
54 0 1 18.0 -
55 0 0 8.8 -
56 0 0 5.3 -
57 0 1 10.0 -
58 0 0 9.5 -
59 0 1 8.3 -
60 0 0 4.2 0
61 0 0 3.5 -
62 0 0 3.4 -
63 0 1 14.8 -
64 0 1 14.5 -
65 0 0 13.2 -
66 0 0 4.3 -
67 0 1 6.4 -
68 0 1 11.3 -
69 0 0 9.2 -
70 0 0 4.6 0.25
71 0 1 10.0 -
72 0 1 22.1 -
73 0 0 13.9 -
74 0 1 13.2 -
75 0 1 11.4 -
76 0 0 8.8 -
77 0 1 6.8 -
78 0 0 5.8 -
79 0 1 33.7 -
80 0 0 5.5 0.50
81 0 1 28.0 -
82 0 0 5.5 -
83 0 1 20.0 -
84 0 0 7.0 -
85 0 0 4.0 -
86 0 1 42.5 -
87 0 0 7.6 -
88 0 0 12.0 -
89 0 1 14.5 -
90 0 1 18.1 0.75
91 0 1 9.8 -
92 0 0 14.5 -
93 0 1 22.0 -
94 0 0 8.8 -
95 0 1 17.0 -
96 0 1 17.8 -
97 0 1 13.2 -
98 0 1 25.0 -
99 0 1 8.1 -
100 0 0 10.9 0.50

Minimum 0 0 1.0 0
Maximum 0 1.0 42.5 0.75

Mean 0 0.59 12.5 0.43
Median 0 1.0 10.1 0.50

Standard Dev. 0 0.49 7.6 0.24
Calcite Index - -

Note: "-" indicates no data. 

0.59
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Table G.152: Calcite Count for Sampling Area RG_LIDSL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 20.5 -
2 0 1 8.6 -
3 0 0 5.0 -
4 0 1 13.2 -
5 0 0 6.5 -
6 0 0 7.3 -
7 0 1 10.1 -
8 0 1 7.9 -
9 0 1 28.8 -
10 0 1 14.6 0.75
11 0 1 38.5 -
12 0 1 11.4 -
13 0 1 35.5 -
14 0 0 10.5 -
15 0 1 16.3 -
16 0 1 16.5 -
17 0 1 13.4 -
18 0 1 32.8 -
19 0 1 10.3 -
20 0 1 39.5 0.25
21 0 0 6.6 -
22 0 1 19.5 -
23 0 1 11.6 -
24 0 1 9.0 -
25 0 1 9.9 -
26 0 0 3.8 -
27 0 1 10.2 -
28 0 1 22.0 -
29 0 1 7.6 -
30 0 1 9.5 0.25
31 0 1 22.5 -
32 0 1 27.0 -
33 0 1 12.1 -
34 0 1 13.6 -
35 0 0 6.1 -
36 0 0 2.1 -
37 0 1 28.5 -
38 0 0 6.1 -
39 0 0 12.0 -
40 0 1 11.2 0.5
41 0 0 30.0 -
42 0 0 5.5 -
43 0 1 10.9 -
44 0 0 5.3 -
45 0 0 5.4 -
46 0 1 14.3 -
47 0 0 3.6 -
48 0 0 4.8 -
49 0 1 13.2 -
50 0 0 5.2 0.75
51 0 1 16.0 -
52 0 0 9.6 -
53 0 0 9.2 -
54 0 0 4.0 -
55 0 1 15.9 -
56 0 1 13.8 -
57 0 0 7.8 -
58 0 1 37.3 -
59 0 1 7.2 -
60 0 0 11.5 0.75
61 0 1 14.3 -
62 0 1 13.3 -
63 0 1 23.3 -
64 0 1 7.4 -
65 0 1 25.2 -
66 0 1 14.6 -
67 0 1 21.2 -
68 0 1 35.5 -
69 0 1 22.3 -
70 0 1 11.3 0.25
71 0 1 14.5 -
72 0 1 18.4 -
73 0 1 10.6 -
74 0 1 15.2 -
75 0 0 6.4 -
76 0 1 12.1 -
77 0 1 6.5 -
78 0 1 23.2 -
79 0 0 12.2 -
80 0 0 8.5 0.75
81 0 0 9.0 -
82 0 1 8.6 -
83 0 0 13.2 -
84 0 1 10.4 -
85 0 0 9.6 -
86 0 0 6.6 -
87 0 0 18.3 -
88 0 1 25.0 -
89 0 1 12.2 -
90 0 0 7.8 0.50
91 0 1 18.3 -
92 0 1 8.7 -
93 0 0 3.0 -
94 0 0 7.5 -
95 0 0 4.0 -
96 0 0 17.2 -
97 0 0 11.6 -
98 0 1 8.8 -
99 0 1 9.3 -
100 0 1 10.4 0.75

Minimum 0 0 2.1 0
Maximum 0 1.0 39.5 0.75

Mean 0 0.64 13.6 0.55
Median 0 1.0 11.4 0.63

Standard Dev. 0 0.48 8.5 0.23
Calcite Index - -

Note: "-" indicates no data. 

0.64
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Table G.153: Calcite Counts for RG_LIDCOM, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 1.4 -
2 0 0 4.8 -
3 0 0 3.6 -
4 0 0 4.2 -
5 0 1 14.9 -
6 0 0 28.3 -
7 0 0 16.6 -
8 0 0 11.7 -
9 0 0 13.6 -
10 0 0 8.8 0.50
11 0 0 7.8 -
12 0 1 5.8 -
13 0 0 9.0 -
14 0 1 12.6 -
15 0 0 8.1 -
16 0 0 10.2 -
17 0 0 5.8 -
18 0 1 14.6 -
19 0 0 9.9 -
20 0 0 5.8 0.50
21 0 0 6.8 -
22 0 0 13.9 -
23 0 0 14.5 -
24 0 0 6.0 -
25 0 1 20.7 -
26 0 0 14.9 -
27 0 0 7.3 -
28 0 1 11.4 -
29 0 1 18.4 -
30 0 0 5.5 0.50
31 0 1 13.1 -
32 0 1 14.7 -
33 0 0 15.0 -
34 0 1 17.4 -
35 0 0 10.3 -
36 0 1 20.1 -
37 0 0 10.7 -
38 0 0 8.2 -
39 0 0 6.4 -
40 0 0 5.4 0.50
41 0 0 3.8 -
42 0 0 10.0 -
43 0 0 3.4 -
44 0 0 3.5 -
45 0 0 3.8 -
46 0 1 17.7 -
47 0 0 4.6 -
48 0 0 4.2 -
49 0 0 3.3 -
50 0 0 5.5 0.25
51 0 1 23.3 -
52 0 0 7.4 -
53 0 0 11.5 -
54 0 0 6.2 -
55 0 0 16.6 -
56 0 1 24.1 -
57 0 1 19.0 -
58 0 1 7.5 -
59 0 1 8.6 -
60 0 1 15.0 0.25
61 0 0 2.0 -
62 0 1 11.6 -
63 0 0 6.1 -
64 0 1 38.0 -
65 0 0 3.8 -
66 0 1 35.4 -
67 0 0 14.9 -
68 0 0 11.2 -
69 0 0 5.6 -
70 0 1 4.8 0.50
71 0 1 31.5 -
72 0 0 7.5 -
73 0 0 5.5 -
74 0 0 8.3 -
75 0 0 13.5 -
76 0 0 10.8 -
77 0 0 6.0 -
78 0 0 4.1 -
79 0 1 20.2 -
80 0 0 8.2 0.50
81 0 0 10.2 -
82 0 0 9.5 -
83 0 1 43.5 -
84 - - Bedrock -
85 0 0 7.2 -
86 0 1 15.7 -
87 - - Bedrock -
88 0 0 6.0 -
89 0 1 30.0 -
90 0 1 20.6 0.50
91 0 0 6.7 -
92 0 0 12.3 -
93 0 1 11.2 -
94 0 0 5.9 -
95 0 0 6.2 -
96 0 0 5.4 -
97 0 1 7.9 -
98 0 0 6.5 -
99 0 0 6.5 -
100 0 0 5.1 0.50

Minimum 0 0 1.4 0
Maximum 0 1.0 43.5 0.50

Mean 0 0.31 11.3 0.45
Median 0 0 8.7 0.50

Standard Dev. 0 0.46 7.9 0.11
Calcite Index - -

Note: "-" indicates no data. 

RG_LIDCOM
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Table G.154: Calcite Counts for RG_LI8, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.5 -
2 0 0 10.2 -
3 0 1 26.5 -
4 0 0 11.2 -
5 0 1 33.5 -
6 0 0 6.4 -
7 0 1 13.9 -
8 0 1 17.6 -
9 0 1 11.0 -
10 0 0 12.1 0.75
11 0 1 36.0 -
12 0 0 13.5 -
13 0 0 4.7 -
14 0 0 8.3 -
15 0 0 7.0 -
16 0 0 10.5 -
17 0 0 4.4 -
18 0 0 19.5 -
19 0 0 8.8 -
20 0 0 4.2 0
21 0 0 12.7 -
22 0 1 23.3 -
23 0 1 16.3 -
24 0 0 15.3 -
25 0 0 10.5 -
26 0 0 17.5 -
27 0 0 19.8 -
28 0 1 15.7 -
29 0 1 26.0 -
30 0 1 15.3 0.75
31 0 0 9.2 -
32 0 0 8.8 -
33 0 1 15.4 -
34 0 0 4.3 -
35 0 0 16.5 -
36 0 0 2.2 -
37 0 1 34.0 -
38 0 0 9.6 -
39 0 1 48.5 -
40 0 1 20.4 0.75
41 0 0 10.3 -
42 0 0 8.5 -
43 0 0 7.1 -
44 0 1 16.1 -
45 0 0 2.6 -
46 0 0 7.3 -
47 0 0 17.5 -
48 0 0 2.8 -
49 0 0 20.5 -
50 0 1 23.3 0.5
51 0 0 14.7 -
52 0 1 18.7 -
53 0 1 17.2 -
54 0 0 12.5 -
55 0 0 13.0 -
56 0 1 45.0 -
57 0 0 10.3 -
58 0 0 11.8 -
59 0 0 1.7 -
60 0 1 9.5 0.5
61 0 0 3.7 -
62 0 0 5.8 -
63 0 1 9.0 -
64 0 0 10.0 -
65 0 1 10.3 -
66 0 1 16.9 -
67 0 0 8.6 -
68 0 1 15.6 -
69 0 0 4.6 -
70 0 1 45.0 0.25
71 0 0 5.2 -
72 0 1 18.1 -
73 0 0 8.8 -
74 0 0 11.5 -
75 0 0 6.2 -
76 0 1 13.5 -
77 0 1 15.0 -
78 0 0 16.3 -
79 0 0 5.0 -
80 0 0 3.6 0.25
81 0 0 4.1 -
82 0 1 16.2 -
83 0 0 5.6 -
84 0 0 6.1 -
85 0 1 18.0 -
86 0 0 6.6 -
87 0 1 20.3 -
88 0 0 6.5 -
89 0 1 3.0 -
90 0 0 18.2 0.75
91 0 0 10.8 -
92 0 1 11.3 -
93 0 1 16.7 -
94 0 0 3.2 -
95 0 0 7.5 -
96 0 1 27.8 -
97 0 0 10.0 -
98 0 0 20.1 -
99 0 0 13.8 -
100 0 1 15.8 0.75

Minimum 0 0 1.7 0
Maximum 0 1.0 48.5 0.75

Mean 0 0.38 13.6 0.53
Median 0 0 11.5 0.63

Standard Dev. 0 0.49 9.1 0.28
Calcite Index - -

Note: "-" indicates no data. 

RG_L18-1

0.38
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Table G.154: Calcite Counts for RG_LI8, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 33.2 -
2 0 1 22.1 -
3 0 0 8.4 -
4 0 1 10.4 -
5 0 0 7.3 -
6 0 1 29.3 -
7 0 0 10.0 -
8 0 1 15.7 -
9 0 0 5.6 -
10 0 0 9.2 0.5
11 0 1 34.4 -
12 0 1 38.0 -
13 0 0 13.5 -
14 0 0 9.0 -
15 0 0 6.7 -
16 0 0 13.5 -
17 0 1 20.5 -
18 0 0 6.0 -
19 0 1 13.8 -
20 0 1 15.0 0.5
21 0 0 12.4 -
22 0 1 15.2 -
23 0 0 7.8 -
24 0 1 23.0 -
25 0 0 15.5 -
26 0 0 6.7 -
27 0 1 51.3 -
28 0 0 8.8 -
29 0 0 13.5 -
30 0 0 5.9 0.25
31 0 0 2.7 -
32 0 1 10.5 -
33 0 0 3.0 -
34 0 0 4.2 -
35 0 0 9.0 -
36 0 0 17.5 -
37 0 0 2.6 -
38 0 0 9.3 -
39 0 0 8.7 -
40 0 0 3.8 0.75
41 0 1 24.5 -
42 0 0 8.4 -
43 0 0 10.8 -
44 0 1 12.7 -
45 0 0 1.8 -
46 0 0 9.4 -
47 0 1 13.5 -
48 0 0 9.8 -
49 0 0 10.8 -
50 0 1 8.2 0.75
51 0 0 10.6 -
52 0 0 13.7 -
53 0 1 24.8 -
54 0 0 15.3 -
55 0 0 13.8 -
56 0 0 13.2 -
57 0 1 18.5 -
58 0 0 23.5 -
59 0 1 25.6 -
60 0 0 5.9 0.5
61 0 0 17.7 -
62 0 0 7.2 -
63 0 1 22.3 -
64 0 1 10.8 -
65 0 0 10.8 -
66 0 1 13.8 -
67 0 0 10.9 -
68 0 1 25.5 -
69 0 1 18.5 -
70 0 0 6.0 0.5
71 0 0 6.1 -
72 0 1 15.4 -
73 0 1 9.6 -
74 0 1 21.6 -
75 0 1 13.2 -
76 0 1 13.5 -
77 0 0 4.6 -
78 0 0 7.8 -
79 0 1 29.8 -
80 0 1 10.3 0.75
81 0 0 8.8 -
82 0 1 21.3 -
83 0 0 1.7 -
84 0 1 44.5 -
85 0 0 6.3 -
86 0 0 5.5 -
87 0 0 9.3 -
88 0 0 14.5 -
89 0 0 3.8 -
90 0 1 14.7 0.5
91 0 0 6.2 -
92 0 1 42.3 -
93 0 0 7.3 -
94 0 0 6.8 -
95 0 1 16.0 -
96 0 0 15.5 -
97 0 0 46.0 -
98 0 0 5.1 -
99 0 1 13.4 -
100 0 1 10.2 0.75

Minimum 0 0 1.7 0
Maximum 0 1.0 51.3 0.75

Mean 0 0.40 14.0 0.58
Median 0 0 10.8 0.50

Standard Dev. 0 0.49 9.9 0.17
Calcite Index - -

Note: "-" indicates no data. 

RG_L18-2
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Table G.154: Calcite Counts for RG_LI8, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.2 -
2 0 1 12.1 -
3 0 1 28.0 -
4 0 1 7.8 -
5 0 1 18.5 -
6 0 1 13.5 -
7 0 0 13.2 -
8 0 1 13.0 -
9 0 1 17.2 -
10 0 1 12.4 0.5
11 0 0 6.8 -
12 0 1 23.0 -
13 0 0 3.8 -
14 0 1 21.5 -
15 0 0 8.4 -
16 0 0 16.0 -
17 0 0 7.3 -
18 0 0 4.8 -
19 0 0 9.2 -
20 0 1 6.3 0.5
21 0 0 6.7 -
22 0 0 7.6 -
23 0 0 7.0 -
24 0 0 8.3 -
25 0 0 12.5 -
26 0 0 14.8 -
27 0 0 6.0 -
28 0 0 11.8 -
29 0 0 8.2 -
30 0 1 13.5 0.5
31 0 0 1.0 -
32 0 0 6.8 -
33 0 0 8.0 -
34 0 0 5.0 -
35 0 0 5.6 -
36 0 0 10.5 -
37 0 0 4.0 -
38 0 1 28.8 -
39 0 0 11.5 -
40 0 1 12.4 0.5
41 0 0 12.8 -
42 0 1 35.5 -
43 0 0 6.7 -
44 0 1 24.2 -
45 0 0 6.0 -
46 0 1 13.3 -
47 0 0 7.8 -
48 0 1 26.5 -
49 0 0 6.3 -
50 0 0 9.1 0.25
51 0 0 6.5 -
52 0 1 7.8 -
53 0 1 19.5 -
54 0 1 11.8 -
55 0 1 13.9 -
56 0 1 16.7 -
57 0 0 9.6 -
58 0 0 10.0 -
59 0 1 12.5 -
60 0 0 7.6 0.5
61 0 0 13.1 -
62 0 0 8.5 -
63 0 0 6.6 -
64 0 1 12.3 -
65 0 0 6.8 -
66 0 0 10.5 -
67 0 1 23.3 -
68 0 0 9.7 -
69 0 1 10.5 -
70 0 1 15.2 0.5
71 0 1 11.4 -
72 0 1 6.8 -
73 0 0 4.3 -
74 0 1 19.5 -
75 0 0 4.9 -
76 0 0 16.0 -
77 0 0 5.9 -
78 0 0 19.8 -
79 0 0 12.2 -
80 0 1 13.0 0.5
81 0 0 8.8 -
82 0 0 15.5 -
83 0 1 41.5 -
84 0 0 13.2 -
85 0 0 5.6 -
86 0 1 25.5 -
87 0 0 12.0 -
88 0 0 22.0 -
89 0 1 22.8 -
90 0 0 14.0 0.25
91 0 0 13.9 -
92 0 1 28.5 -
93 0 0 7.8 -
94 0 1 32.0 -
95 0 0 12.3 -
96 0 0 7.0 -
97 0 0 3.2 -
98 0 0 6.1 -
99 0 0 8.2 -
100 0 0 7.1 0.25

Minimum 0 0 1.0 0
Maximum 0 1.0 41.5 0.50

Mean 0 0.38 12.5 0.43
Median 0 0 11.5 0.50

Standard Dev. 0 0.49 7.4 0.12
Calcite Index - -

Note: "-" indicates no data. 

RG_L18-3
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Table G.155: Calcite Counts for RG_FRUL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.9 -
2 0 0 7.5 -
3 0 0 6.5 -
4 0 0 6.3 -
5 0 0 18.0 -
6 0 0 11.8 -
7 0 0 4.3 -
8 0 0 4.2 -
9 0 0 7.4 -
10 0 0 7.2 0.50
11 0 0 11.8 -
12 0 0 3.4 -
13 0 0 5.5 -
14 0 0 7.2 -
15 0 0 6.6 -
16 0 0 13.2 -
17 0 0 20.3 -
18 0 0 4.8 -
19 0 0 11.5 -
20 0 0 4.6 0.25
21 0 0 9.2 -
22 0 0 7.8 -
23 0 0 4.6 -
24 0 0 9.6 -
25 0 0 15.5 -
26 0 0 10.2 -
27 0 0 3.7 -
28 0 0 8.8 -
29 0 0 9.4 -
30 0 0 10.0 0.25
31 0 0 6.4 -
32 0 0 6.2 -
33 0 0 15.4 -
34 0 0 9.5 -
35 0 0 12.4 -
36 0 0 21.8 -
37 0 0 5.2 -
38 0 0 13.6 -
39 0 0 20.5 -
40 0 0 6.8 0.25
41 0 0 26.5 -
42 0 0 11.8 -
43 0 0 14.5 -
44 0 0 5.4 -
45 0 0 7.8 -
46 0 0 17.4 -
47 0 0 15.2 -
48 0 0 9.5 -
49 0 0 4.6 -
50 0 0 11.6 0
51 0 0 4.9 -
52 0 0 3.6 -
53 0 0 20.7 -
54 0 0 15.2 -
55 0 0 6.4 -
56 0 0 5.6 -
57 0 0 1.7 -
58 0 0 4.4 -
59 0 0 10.3 -
60 0 0 4.1 0.25
61 0 0 11.4 -
62 0 0 6.2 -
63 0 0 10.3 -
64 0 0 5.3 -
65 0 0 10.0 -
66 0 0 13.3 -
67 0 0 5.6 -
68 0 0 4.9 -
69 0 0 3.4 -
70 0 0 8.0 0.25
71 0 0 27.0 -
72 0 0 11.3 -
73 0 0 4.5 -
74 0 0 12.2 -
75 0 0 5.2 -
76 0 0 7.8 -
77 0 0 10.3 -
78 0 0 6.5 -
79 0 0 21.5 -
80 0 0 4.5 0
81 0 0 5.1 -
82 0 0 4.5 -
83 0 0 2.2 -
84 0 0 7.8 -
85 0 0 8.3 -
86 0 0 4.6 -
87 0 0 3.5 -
88 0 0 9.6 -
89 0 0 26.5 -
90 0 0 6.5 0
91 0 0 6.3 -
92 0 0 15.5 -
93 0 0 14.2 -
94 0 0 4.8 -
95 0 0 14.9 -
96 0 0 10.5 -
97 0 0 6.4 -
98 0 0 7.0 -
99 0 0 30.5 -
100 0 0 11.5 0.25

Minimum 0 0 1.7 0
Maximum 0 0 30.5 0.50

Mean 0 0 9.6 0.20
Median 0 0 7.8 0.25

Standard Dev. 0 0 5.9 0.16
Calcite Index - -

Note: "-" indicates no data. 

RG_FRUL

0



Table G.156: Calcite Counts for RG_FO23, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 25.5 -
2 0 1 19.5 -
3 0 1 6.4 -
4 0 1 7.6 -
5 0 1 21.4 -
6 0 1 27.2 -
7 0 1 4.2 -
8 0 1 14.7 -
9 0 0 2.3 -
10 0 1 46.0 0.50
11 0 1 7.5 -
12 0 1 6.2 -
13 0 1 29.9 -
14 0 1 9.7 -
15 0 1 6.4 -
16 0 1 38.5 -
17 0 1 31.5 -
18 0 1 9.5 -
19 0 1 17.5 -
20 0 1 11.5 0.50
21 0 1 11.0 -
22 0 1 14.5 -
23 0 1 6.0 -
24 0 1 15.5 -
25 0 1 12.2 -
26 0 1 51.5 -
27 0 1 12.5 -
28 0 1 5.5 -
29 0 1 29.0 -
30 0 1 10.6 0.25
31 0 1 14.0 -
32 0 1 11.2 -
33 0 1 11.0 -
34 0 1 32.5 -
35 0 1 35.5 -
36 0 1 21.5 -
37 0 1 6.5 -
38 0 1 49.0 -
39 0 1 12.0 -
40 0 0 7.1 0
41 0 1 9.2 -
42 0 1 7.0 -
43 0 1 11.2 -
44 0 0 5.4 -
45 0 1 10.3 -
46 0 0 9.2 -
47 0 1 24.0 -
48 0 0 4.0 -
49 0 0 2.0 -
50 0 0 5.2 0
51 0 1 22.7 -
52 0 0 5.9 -
53 0 0 3.8 -
54 0 0 19.2 -
55 0 0 3.4 -
56 0 0 12.5 -
57 0 0 5.4 -
58 0 1 27.5 -
59 0 1 21.6 -
60 0 0 4.0 0
61 0 0 8.0 -
62 0 1 34.5 -
63 0 0 7.5 -
64 0 0 15.5 -
65 0 0 2.2 -
66 0 0 9.2 -
67 0 0 4.7 -
68 0 0 4.0 -
69 0 0 36.5 -
70 0 0 8.5 0.50
71 0 0 4.6 -
72 0 0 1.5 -
73 0 0 4.1 -
74 0 0 9.0 -
75 0 0 10.0 -
76 0 0 16.4 -
77 0 0 3.6 -
78 0 0 4.5 -
79 0 0 8.6 -
80 0 0 15.5 0.25
81 0 0 8.2 -
82 0 0 9.4 -
83 0 0 3.2 -
84 0 0 30.5 -
85 0 0 5.2 -
86 0 0 4.2 -
87 0 0 7.2 -
88 0 0 6.2 -
89 0 0 5.5 -
90 0 0 7.8 0
91 0 0 4.4 -
92 0 0 13.5 -
93 0 0 15.5 -
94 0 0 6.4 -
95 0 0 9.5 -
96 0 0 16.8 -
97 0 0 8.2 -
98 0 0 11.9 -
99 0 0 1.2 -
100 0 0 4.8 0

Minimum 0 0 1.2 0
Maximum 0 1.0 51.5 0.50

Mean 0 0.47 13.1 0.20
Median 0 0 9.3 0.13

Standard Dev. 0 0.50 10.9 0.23
Calcite Index - -

Note: "-" indicates no data. 
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Table G.156: Calcite Counts for RG_FO23, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.2 -
2 0 0 6.7 -
3 0 1 12.3 -
4 0 0 8.9 -
5 0 1 7.5 -
6 0 0 10.2 -
7 0 1 18.9 -
8 0 0 8.6 -
9 0 1 18.6 -
10 0 0 7.4 0.25
11 0 0 3.4 -
12 0 0 4.5 -
13 0 0 14.6 -
14 0 0 9.2 -
15 0 0 6.1 -
16 0 1 14.7 -
17 0 0 0.6 -
18 0 0 16.0 -
19 0 0 5.1 -
20 0 0 8.0 0.25
21 0 0 8.5 -
22 0 0 11.6 -
23 0 1 10.5 -
24 0 0 10.2 -
25 0 0 13.2 -
26 0 0 15.6 -
27 0 0 3.5 -
28 0 0 9.9 -
29 0 0 5.0 -
30 0 0 6.6 0.50
31 0 0 5.8 -
32 0 0 13.2 -
33 0 1 10.2 -
34 0 0 4.2 -
35 0 1 12.2 -
36 0 1 10.4 -
37 0 0 15.3 -
38 0 0 4.6 -
39 0 1 7.9 -
40 0 0 6.8 0.50
41 0 0 6.8 -
42 0 1 14.2 -
43 0 0 6.5 -
44 0 1 13.5 -
45 0 1 13.6 -
46 0 1 9.5 -
47 0 0 7.8 -
48 0 1 20.2 -
49 0 0 11.3 -
50 0 0 9.5 0.50
51 0 0 9.1 -
52 0 0 10.5 -
53 0 0 5.2 -
54 0 1 23.5 -
55 0 0 6.2 -
56 0 1 26.5 -
57 0 0 10.4 -
58 0 0 8.2 -
59 0 0 6.0 -
60 0 0 10.9 0.25
61 0 0 6.3 -
62 0 0 5.3 -
63 0 1 18.2 -
64 0 1 14.3 -
65 0 0 13.0 -
66 0 1 8.2 -
67 0 1 10.4 -
68 0 1 11.3 -
69 0 0 9.7 -
70 0 0 6.6 0.25
71 0 0 17.0 -
72 0 0 2.3 -
73 0 0 6.6 -
74 0 1 8.6 -
75 0 0 8.0 -
76 0 0 3.8 -
77 0 0 13.0 -
78 0 0 3.5 -
79 0 0 10.0 -
80 0 0 5.5 0.75
81 0 0 14.2 -
82 0 0 2.2 -
83 0 1 13.5 -
84 0 0 7.4 -
85 0 0 3.4 -
86 0 1 21.2 -
87 0 0 7.6 -
88 0 0 4.8 -
89 0 0 8.8 -
90 0 0 10.5 0.50
91 0 0 18.0 -
92 0 0 8.5 -
93 0 1 10.5 -
94 0 0 6.5 -
95 0 0 8.0 -
96 0 0 9.2 -
97 0 0 6.6 -
98 0 0 9.2 -
99 0 0 4.5 -
100 0 1 9.0 0.50

Minimum 0 0 0.6 0
Maximum 0 1.0 26.5 0.75

Mean 0 0.27 9.7 0.43
Median 0 0 9.0 0.50

Standard Dev. 0 0.45 4.8 0.17
Calcite Index - -

Note: "-" indicates no data. 
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Table G.156: Calcite Counts for RG_FO23, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 19.5 -
2 0 0 24.0 -
3 0 1 10.4 -
4 0 0 15.5 -
5 0 0 6.0 -
6 0 0 20.5 -
7 0 0 5.4 -
8 0 0 7.9 -
9 0 0 4.3 -
10 0 0 23.5 0.50
11 0 0 3.2 -
12 0 1 8.9 -
13 0 0 4.4 -
14 0 0 6.5 -
15 0 0 2.0 -
16 0 0 6.8 -
17 0 0 8.1 -
18 0 0 10.7 -
19 0 0 13.5 -
20 0 0 5.1 0
21 0 0 11.2 -
22 0 0 2.6 -
23 0 0 3.6 -
24 0 0 11.1 -
25 0 0 4.7 -
26 0 0 3.4 -
27 0 0 10.2 -
28 0 0 7.7 -
29 0 0 3.1 -
30 0 0 5.5 0
31 0 0 15.6 -
32 0 0 4.6 -
33 0 0 12.3 -
34 0 0 4.9 -
35 0 0 5.8 -
36 0 0 6.0 -
37 0 0 0.5 -
38 0 0 12.2 -
39 0 0 22.5 -
40 0 0 9.6 0.25
41 0 0 15.8 -
42 0 0 12.9 -
43 0 0 9.6 -
44 0 0 2.0 -
45 0 0 12.9 -
46 0 0 15.6 -
47 0 0 7.4 -
48 0 0 6.2 -
49 0 0 2.5 -
50 0 0 7.5 0.50
51 0 0 7.7 -
52 0 0 6.1 -
53 0 0 7.8 -
54 0 0 15.0 -
55 0 0 3.0 -
56 0 0 2.5 -
57 0 0 10.4 -
58 0 0 7.7 -
59 0 0 5.3 -
60 0 1 26.0 0
61 0 0 12.5 -
62 0 0 11.4 -
63 0 0 0.8 -
64 0 0 9.2 -
65 0 0 9.5 -
66 0 0 15.2 -
67 0 0 7.2 -
68 0 0 7.5 -
69 0 0 22.5 -
70 0 1 21.0 0.25
71 0 0 9.5 -
72 0 1 12.1 -
73 0 0 13.9 -
74 0 1 40.5 -
75 0 1 11.8 -
76 0 1 13.2 -
77 0 1 17.5 -
78 0 0 10.5 -
79 0 1 11.8 -
80 0 0 6.6 0.25
81 0 1 17.4 -
82 0 1 1.5 -
83 0 1 15.5 -
84 0 1 15.5 -
85 0 0 9.2 -
86 0 1 14.3 -
87 0 1 19.5 -
88 0 0 6.4 -
89 0 0 10.4 -
90 0 0 11.4 0.25
91 0 0 13.5 -
92 0 0 16.0 -
93 0 0 23.5 -
94 0 0 6.0 -
95 0 1 15.0 -
96 0 0 7.5 -
97 0 0 2.8 -
98 0 0 8.4 -
99 0 0 27.3 -
100 0 0 7.9 0.50

Minimum 0 0 0.5 0
Maximum 0 1.0 40.5 0.50

Mean 0 0.17 10.6 0.25
Median 0 0 9.5 0.25

Standard Dev. 0 0.38 6.8 0.20
Calcite Index - -

Note: "-" indicates no data. 
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Table G.156: Calcite Counts for RG_FO23, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.2 -
2 0 0 11.2 -
3 0 0 10.2 -
4 0 0 13.0 -
5 0 0 7.3 -
6 0 0 8.0 -
7 0 0 12.5 -
8 0 0 6.1 -
9 0 0 4.2 -
10 0 0 5.6 0.50
11 0 0 30.4 -
12 0 0 8.6 -
13 0 0 22.0 -
14 0 0 7.2 -
15 0 0 6.5 -
16 0 0 4.5 -
17 0 0 7.5 -
18 0 0 36.5 -
19 0 0 8.0 -
20 0 0 7.5 0.25
21 0 0 15.5 -
22 0 0 13.7 -
23 0 0 18.5 -
24 0 0 6.2 -
25 0 0 27.0 -
26 0 0 8.2 -
27 0 0 26.5 -
28 0 0 8.6 -
29 0 0 8.1 -
30 0 0 5.1 0
31 0 0 6.2 -
32 0 0 6.7 -
33 0 0 11.5 -
34 0 0 18.5 -
35 0 0 5.2 -
36 0 0 13.4 -
37 0 0 14.1 -
38 0 0 31.5 -
39 0 0 36.0 -
40 0 0 5.5 0.75
41 0 0 27.0 -
42 0 0 6.0 -
43 0 0 2.7 -
44 0 0 17.0 -
45 0 0 10.3 -
46 0 0 12.5 -
47 0 0 36.5 -
48 0 0 6.4 -
49 0 0 4.7 -
50 0 0 14.2 0.25
51 0 0 2.3 -
52 0 0 15.6 -
53 0 0 19.0 -
54 0 0 36.0 -
55 0 1 32.5 -
56 0 0 10.6 -
57 0 0 4.3 -
58 0 0 9.6 -
59 0 1 24.0 -
60 0 0 1.2 1.0
61 0 0 6.2 -
62 0 0 18.1 -
63 0 0 19.2 -
64 0 1 33.0 -
65 0 0 19.5 -
66 0 0 13.2 -
67 0 0 6.5 -
68 0 0 18.0 -
69 0 1 26.0 -
70 0 0 18.0 0.75
71 0 0 5.2 -
72 0 0 10.5 -
73 0 0 29.5 -
74 0 0 13.0 -
75 0 0 9.0 -
76 0 0 8.6 -
77 0 0 26.0 -
78 0 0 2.1 -
79 0 1 16.1 -
80 0 0 5.5 0.25
81 0 0 20.2 -
82 0 0 25.0 -
83 0 0 10.4 -
84 0 0 6.1 -
85 0 0 3.6 -
86 0 0 4.5 -
87 0 0 9.1 -
88 0 0 16.5 -
89 0 0 6.4 -
90 0 1 20.4 0.25
91 0 1 25.5 -
92 0 0 17.7 -
93 0 0 9.8 -
94 0 0 20.0 -
95 0 1 25.0 -
96 0 0 9.3 -
97 0 0 7.3 -
98 0 0 20.4 -
99 0 1 43.5 -
100 0 0 17.5 0.50

Minimum 0 0 1.2 0
Maximum 0 1.0 43.5 1.0

Mean 0 0.09 14.2 0.45
Median 0 0 10.9 0.38

Standard Dev. 0 0.29 9.6 0.31
Calcite Index - -

Note: "-" indicates no data. 
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Table G.156: Calcite Counts for RG_FO23, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.2 -
2 0 0 7.8 -
3 0 0 8.3 -
4 0 0 8.5 -
5 0 0 4.6 -
6 0 1 5.8 -
7 0 0 7.5 -
8 0 0 5.7 -
9 0 0 9.1 -
10 0 0 14.4 0.25
11 0 0 6.9 -
12 0 0 7.1 -
13 0 1 5.8 -
14 0 0 2.8 -
15 0 0 4.0 -
16 0 1 14.5 -
17 0 1 9.2 -
18 0 0 3.2 -
19 0 1 16.3 -
20 0 0 4.9 0.50
21 0 1 8.9 -
22 0 1 13.0 -
23 0 0 10.0 -
24 0 0 12.4 -
25 0 1 5.8 -
26 0 0 3.7 -
27 0 1 12.2 -
28 0 0 10.8 -
29 0 1 10.9 -
30 0 0 5.7 0.25
31 0 0 15.5 -
32 0 1 18.5 -
33 0 0 5.8 -
34 0 1 10.6 -
35 0 0 7.7 -
36 0 0 8.6 -
37 0 1 15.4 -
38 0 0 5.3 -
39 0 1 16.2 -
40 0 0 5.5 0.50
41 0 0 6.5 -
42 0 0 15.5 -
43 0 0 5.6 -
44 0 1 13.5 -
45 0 0 6.8 -
46 0 1 16.5 -
47 0 0 4.5 -
48 0 0 2.5 -
49 0 1 14.7 -
50 0 1 10.9 0
51 0 0 7.5 -
52 0 0 5.9 -
53 0 0 13.0 -
54 0 0 6.5 -
55 0 1 14.3 -
56 0 1 13.5 -
57 0 0 3.5 -
58 0 0 3.7 -
59 0 1 14.5 -
60 0 0 3.6 0.75
61 0 0 5.5 -
62 0 0 9.2 -
63 0 1 14.0 -
64 0 0 8.0 -
65 0 0 19.5 -
66 0 0 9.3 -
67 0 0 6.5 -
68 0 0 7.5 -
69 0 0 14.0 -
70 0 0 5.0 0
71 0 1 14.1 -
72 0 0 7.5 -
73 0 0 9.5 -
74 0 1 9.4 -
75 0 1 15.5 -
76 0 0 7.8 -
77 0 0 7.2 -
78 0 1 20.5 -
79 0 0 18.0 -
80 0 0 6.5 0.50
81 0 0 15.9 -
82 0 1 15.5 -
83 0 0 11.2 -
84 0 0 9.8 -
85 0 1 25.5 -
86 0 1 19.2 -
87 0 0 5.9 -
88 0 1 16.8 -
89 0 1 23.0 -
90 0 1 8.4 0.25
91 0 0 7.0 -
92 0 0 5.6 -
93 0 0 14.5 -
94 0 1 16.4 -
95 0 1 7.9 -
96 0 0 9.3 -
97 0 1 6.4 -
98 0 0 5.8 -
99 0 0 15.5 -
100 0 0 7.5 0.25

Minimum 0 0 2.5 0
Maximum 0 1.0 25.5 0.75

Mean 0 0.35 10.0 0.33
Median 0 0 8.6 0.25

Standard Dev. 0 0.48 4.9 0.24
Calcite Index - -

Note: "-" indicates no data. 
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Table G.157: Calcite Counts for LC_DC1, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.4  -
2 0 1 8.8  -
3 0 1 7.2  -
4 0 1 6.7  -
5 0 1 2.6  -
6 0 1 2.1  -
7 0 1 8.2  -
8 0 1 8.3  -
9 0 1 13.9  -
10 0 1 10.9 0.75
11 0 1 9.6  -
12 0 1 9.5  -
13 0 1 6.6  -
14 0 1 4.2  -
15 0 1 4.3  -
16 0 1 5.6  -
17 0 1 14.4  -
18 0 1 7.0  -
19 0 1 8.1  -
20 0 1 7.2 0
21 0 1 6.2  -
22 0 1 6.6  -
23 0 1 7.1  -
24 0 1 14.6  -
25 0 1 10.6  -
26 0 1 6.5  -
27 0 1 17.5  -
28 0 1 9.9  -
29 0 1 8.5  -
30 0 1 9.6 0.25
31 0 1 6.1  -
32 0 1 7.1  -
33 0 1 17.5  -
34 0 1 11.9  -
35 0 1 12.1  -
36 0 1 12.7  -
37 0 1 4.4  -
38 0 1 4.5  -
39 0 1 2.4  -
40 0 1 9.0 0
41 0 1 14.1  -
42 0 1 9.9  -
43 0 1 8.8  -
44 0 1 6.9  -
45 0 1 6.6  -
46 0 1 18.0  -
47 0 1 10.2  -
48 0 1 10.1  -
49 0 1 10.4  -
50 0 1 8.0 0
51 0 1 4.9  -
52 0 1 4.1  -
53 0 1 11.1  -
54 0 1 5.1  -
55 0 1 7.8  -
56 0 1 7.8  -
57 0 1 7.9  -
58 0 1 17.0  -
59 0 1 11.4  -
60 0 1 5.9 0
61 0 1 14.5  -
62 0 1 8.1  -
63 0 1 19.5  -
64 0 1 4.5  -
65 0 1 3.4  -
66 0 1 9.5  -
67 0 1 5.4  -
68 0 1 7.3  -
69 0 1 10.5  -
70 0 1 10.6 0.50
71 0 1 7.6  -
72 0 1 7.7  -
73 0 1 11.3  -
74 0 1 1.9  -
75 0 1 1.2  -
76 0 1 10.4  -
77 0 1 12.6  -
78 0 1 15.6  -
79 0 1 7.6  -
80 0 1 6.0 0
81 0 1 6.6  -
82 0 1 10.4  -
83 0 1 6.2  -
84 0 1 20.5  -
85 0 1 13.4  -
86 0 1 12.1  -
87 0 1 17.8  -
88 0 1 7.2  -
89 0 1 2.6  -
90 0 1 6.1 0.75
91 0 1 4.9  -
92 0 1 5.6  -
93 0 1 11.1  -
94 0 1 3.9  -
95 0 1 8.8  -
96 0 1 7.4  -
97 0 1 2.6  -
98 0 1 2.7  -
99 0 1 7.8  -
100 0 1 8.1 0.50

Minimum 0 1.0 1.2 0
Maximum 0 1.0 20.5 0.75

Mean 0 1.0 8.7 0.28
Median 0 1.0 8.0 0.13

Standard Dev. 0 0 4.2 0.32
Calcite Index - -

Note: "-" indicates no data. 
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Table G.157: Calcite Counts for LC_DC1, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 15.0  -
2 0 1 7.2  -
3 0 1 8.1  -
4 0 1 5.1  -
5 0 1 11.2  -
6 0 1 8.2  -
7 0 1 5.5  -
8 0 1 8.2  -
9 0 1 3.6  -
10 0 1 19.3 0
11 0 1 7.2  -
12 0 1 4.7  -
13 0 1 13.5  -
14 0 1 6.5  -
15 0 1 5.6  -
16 0 1 6.2  -
17 0 1 9.7  -
18 0 1 7.1  -
19 0 1 2.6  -
20 0 1 6.0 0
21 0 1 4.1  -
22 0 1 23.0  -
23 0 1 16.1  -
24 0 1 20.1  -
25 0 1 11.2  -
26 0 1 16.6  -
27 0 1 13.5  -
28 0 1 4.7  -
29 0 1 6.9  -
30 0 1 19.6 0.25
31 0 1 12.0  -
32 0 1 22.0  -
33 0 1 4.9  -
34 0 1 16.0  -
35 0 1 3.8  -
36 0 1 8.9  -
37 0 1 13.0  -
38 0 1 7.6  -
39 0 1 9.8  -
40 0 1 14.6 0.75
41 0 1 10.7  -
42 0 1 5.4  -
43 0 1 7.6  -
44 0 1 10.1  -
45 0 1 16.2  -
46 0 1 8.6  -
47 0 1 7.4  -
48 0 1 21.0  -
49 0 1 12.6  -
50 0 1 10.6 0
51 0 1 8.4  -
52 0 1 14.2  -
53 0 1 25  -
54 0 1 13.1  -
55 0 1 13.9  -
56 0 1 7.5  -
57 0 1 6.9  -
58 0 1 7.6  -
59 0 1 13.4  -
60 0 1 16.0 0.75
61 0 1 9.2  -
62 0 1 14.9  -
63 0 1 14.5  -
64 0 1 15.6  -
65 0 1 15.5  -
66 0 1 8.5  -
67 0 1 8.7  -
68 0 1 13.2  -
69 0 1 9.9  -
70 0 1 10.3 0.50
71 0 1 17.0  -
72 0 1 8.2  -
73 0 1 9.0  -
74 0 1 11.1  -
75 0 1 7.6  -
76 0 1 11.0  -
77 0 1 15.0  -
78 0 1 8.3  -
79 0 1 18.7  -
80 0 1 10.2 0.25
81 0 1 9.1  -
82 0 1 8.0  -
83 0 1 5.5  -
84 0 1 5.2  -
85 0 1 5.8  -
86 0 1 12.5  -
87 0 1 3.8  -
88 0 1 3.0  -
89 0 1 14.3 0
90 0 1 7.4  -
91 0 1 8.1  -
92 0 1 6.8  -
93 0 1 6.5  -
94 0 1 6.7  -
95 0 1 8.5  -
96 0 1 1.0  -
97 0 1 10.2  -
98 0 1 16.0  -
99 0 1 7.7  -
100 0 1 1.2 0

Minimum 0 1.0 1.0 0
Maximum 0 1.0 25.0 0.75

Mean 0 1.0 10.3 0.25
Median 0 1.0 9.0 0.13

Standard Dev. 0 0 5.0 0.31
Calcite Index - -

Note: "-" indicates no data. 
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Table G.157: Calcite Counts for LC_DC1, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.3  -
2 0 1 7.4  -
3 0 1 8.1  -
4 0 1 12.0  -
5 0 1 12.5  -
6 0 1 9.6  -
7 0 1 6.7  -
8 0 1 21.5  -
9 0 1 5.9  -
10 0 1 14.5 0
11 0 1 9.6  -
12 0 1 4.0  -
13 0 1 13.5  -
14 0 1 8.7  -
15 0 1 11.7  -
16 0 1 9.6  -
17 0 1 7.6  -
18 0 1 6.5  -
19 0 1 2.6  -
20 0 1 6.9 0.25
21 0 1 4.4  -
22 0 1 10.6  -
23 0 1 28.5  -
24 0 1 12.0  -
25 0 1 4.2  -
26 0 1 16.5  -
27 0 1 10.6  -
28 0 1 5.5  -
29 0 1 9.1  -
30 0 1 10.4 0
31 0 1 8.1  -
32 0 1 3.1  -
33 0 1 8.2  -
34 0 1 7.1  -
35 0 1 11.0  -
36 0 1 7.1  -
37 0 1 13.0  -
38 0 1 4.5  -
39 0 1 19.0  -
40 0 1 11.2 0.25
41 0 1 11.1  -
42 0 1 8.9  -
43 0 1 7.9  -
44 0 1 15.0  -
45 0 1 5.4  -
46 0 1 25.5  -
47 0 1 19.0  -
48 0 1 3.8  -
49 0 1 7.2  -
50 0 1 5.5 0
51 0 1 5.5  -
52 0 1 13.6  -
53 0 1 6.3  -
54 0 1 7.4  -
55 0 1 7.1  -
56 0 1 10.4  -
57 0 1 10.1  -
58 0 1 2.9  -
59 0 1 9.5  -
60 0 1 9.4 0.25
61 0 1 4.9  -
62 0 1 9.1  -
63 0 1 8.6  -
64 0 1 14.5  -
65 0 1 4.0  -
66 0 1 5.4  -
67 0 1 7.5  -
68 0 1 4.7  -
69 0 1 15.0  -
70 0 1 2.1 0
71 0 1 8.8  -
72 0 1 3.9  -
73 0 1 6.5  -
74 0 1 8.3  -
75 0 1 8.6  -
76 0 1 18.0  -
77 0 1 10.3  -
78 0 1 5.5  -
79 0 1 8.3  -
80 0 1 7.1 0
81 0 1 8.8  -
82 0 1 13.0  -
83 0 1 5.1  -
84 0 1 11.3  -
85 0 1 3.1  -
86 0 1 19.0  -
87 0 1 2.4  -
88 0 1 8.6  -
89 0 1 14.5  -
90 0 1 15.0 0.25
91 0 1 4.1  -
92 0 1 13.5  -
93 0 1 5.3  -
94 0 1 19.3  -
95 0 1 8.4  -
96 0 1 9.6  -
97 0 1 8.4  -
98 0 1 15.1  -
99 0 1 8.1  -
100 0 1 5.1 0

Minimum 0 1.0 2.1 0
Maximum 0 1.0 28.5 0.25

Mean 0 1.0 9.4 0.10
Median 0 1.0 8.5 0

Standard Dev. 0 0 4.9 0.13
Calcite Index - -

Note: "-" indicates no data. 
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Table G.158: Calcite Counts for LC_DC2, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.4  -
2 0 1 19.2  -
3 0 1 7.5  -
4 0 1 15.0  -
5 0 1 7.4  -
6 0 1 12.4  -
7 0 1 7.0  -
8 0 1 5.1  -
9 0 1 6.4  -
10 0 1 11.3 0.50
11 0 1 8.0  -
12 0 1 5.6  -
13 0 1 13.1  -
14 0 1 8.8  -
15 0 1 10.1  -
16 0 1 7.8  -
17 0 1 6.9  -
18 0 1 9.5  -
19 0 1 10.1  -
20 0 1 12.0 0.50
21 0 1 19.0  -
22 0 1 8.8  -
23 0 1 7.6  -
24 0 1 4.7  -
25 0 1 6.5  -
26 0 1 13.0  -
27 0 1 10.2  -
28 0 1 6.6  -
29 0 1 19.5  -
30 0 1 19.0 0
31 0 1 5.9  -
32 0 1 17.1  -
33 0 1 20.6  -
34 0 1 2.9  -
35 0 1 3.2  -
36 0 1 10.6  -
37 0 1 7.7  -
38 0 1 7.2  -
39 0 1 15.5  -
40 0 1 14.6 0.50
41 0 1 3.6  -
42 0 1 4.6  -
43 0 1 5.4  -
44 0 1 18.8  -
45 0 1 7.9  -
46 0 1 7.5  -
47 0 1 35.0  -
48 0 1 7.4  -
49 0 1 6.7  -
50 0 1 7.3 0
51 0 1 8.3  -
52 0 1 7.4  -
53 0 1 9  -
54 0 1 7.6  -
55 0 1 6.9  -
56 0 1 6.6  -
57 0 1 5.6  -
58 0 1 4.3  -
59 0 1 6.6  -
60 0 1 14.4 0
61 0 1 4.9  -
62 0 1 5.2  -
63 0 1 14.0  -
64 0 1 6.1  -
65 0 1 5.8  -
66 0 1 8.2  -
67 0 1 8.6  -
68 0 1 8.2  -
69 0 1 5.4  -
70 0 1 6.7 0
71 0 1 19.0  -
72 0 1 12.9  -
73 0 1 33.0  -
74 0 1 4.3  -
75 0 1 8.5  -
76 0 1 7.0  -
77 0 1 6.2  -
78 0 1 18.0  -
79 0 1 11.9  -
80 0 1 14.8 0.50
81 0 1 8.2  -
82 0 1 13.4  -
83 0 1 10.2  -
84 0 1 4.6  -
85 0 1 8.4  -
86 0 1 2.1  -
87 0 1 2.9  -
88 0 1 3.1  -
89 0 1 9.6  -
90 0 1 3.0 0.75
91 0 1 10.2  -
92 0 1 8.4  -
93 0 1 17.0  -
94 0 1 3.1  -
95 0 1 14.1  -
96 0 1 3.1  -
97 0 1 4.0  -
98 0 1 25.0  -
99 0 1 24.5  -
100 0 1 5.0 0.25

Minimum 0 1.0 2.1 0
Maximum 0 1.0 35.0 0.75

Mean 0 1.0 9.8 0.30
Median 0 1.0 8.0 0.38

Standard Dev. 0 0 6.1 0.28
Calcite Index - -

Note: "-" indicates no data. 
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Table G.158: Calcite Counts for LC_DC2, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.4  -
2 0 1 10.9  -
3 0 1 9.7  -
4 0 1 8.0  -
5 0 1 14.8  -
6 0 1 8.5  -
7 0 1 10.4  -
8 0 1 2.6  -
9 0 1 3.4  -
10 0 1 9.0 0.50
11 0 1 7.0  -
12 0 1 10.9  -
13 0 1 5.3  -
14 0 1 3.6  -
15 0 1 3.8  -
16 0 1 8.7  -
17 0 1 13.9  -
18 0 1 11.1  -
19 0 1 6.9  -
20 0 1 12.8 0
21 0 1 10.3  -
22 0 1 9.6  -
23 0 1 1.6  -
24 0 1 11.4  -
25 0 1 11.3  -
26 0 1 9.0  -
27 0 1 4.1  -
28 0 1 11.2  -
29 0 1 5.3  -
30 0 1 3.6 0
31 0 1 4.0  -
32 0 1 19.4  -
33 0 1 6.2  -
34 0 1 6.1  -
35 0 1 2.5  -
36 0 1 9.6  -
37 0 1 2.0  -
38 0 1 5.0  -
39 0 1 21.5  -
40 0 1 5.5 0.25
41 0 1 13.3  -
42 0 1 11.7  -
43 0 1 9.2  -
44 0 1 10.9  -
45 0 1 8.4  -
46 0 1 14.2  -
47 0 1 11.7  -
48 0 1 24.0  -
49 0 1 4.3  -
50 0 1 12.5 0
51 0 1 7.4  -
52 0 1 4.8  -
53 0 1 9.3  -
54 0 1 15.9  -
55 0 1 4.9  -
56 0 1 3.2  -
57 0 1 8.2  -
58 0 1 13.8  -
59 0 1 3.9  -
60 0 1 6.8 0.25
61 0 1 9.2  -
62 0 1 3.0  -
63 0 1 3.4  -
64 0 1 20.1  -
65 0 1 3.1  -
66 0 1 10.0  -
67 0 1 10.0  -
68 0 1 11.2  -
69 0 1 5.0  -
70 0 1 10.0 0.75
71 0 1 12.0  -
72 0 1 9.2  -
73 0 1 8.6  -
74 0 1 9.5  -
75 0 1 13.4  -
76 0 1 4.2  -
77 0 1 9.3  -
78 0 1 7.5  -
79 0 1 12.2  -
80 0 1 13.7 0.25
81 0 1 4.6  -
82 0 1 9.8  -
83 0 1 6.9  -
84 0 1 25.0  -
85 0 1 4.3  -
86 0 1 4.3  -
87 0 1 3.3  -
88 0 1 6.6  -
89 0 1 5.4  -
90 0 1 6.4 0.25
91 0 1 6.4  -
92 0 1 4.8  -
93 0 1 3.5  -
94 0 1 5.6  -
95 0 1 16.6  -
96 0 1 5.3  -
97 0 1 11.1  -
98 0 1 7.7  -
99 0 1 2.8  -
100 0 1 10.2 0

Minimum 0 1.0 1.6 0
Maximum 0 1.0 25.0 0.75

Mean 0 1.0 8.7 0.23
Median 0 1.0 8.6 0.25

Standard Dev. 0 0 4.7 0.25
Calcite Index - -

Note: "-" indicates no data. 
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Table G.158: Calcite Counts for LC_DC2, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.8  -
2 0 1 9.0  -
3 0 1 10.8  -
4 0 1 8.5  -
5 0 1 7.6  -
6 0 1 13.4  -
7 0 1 10.8  -
8 0 1 5.2  -
9 0 1 16.5  -
10 0 1 3.6 0
11 0 1 10.5  -
12 0 1 4.4  -
13 0 1 6.3  -
14 0 1 13.8  -
15 0 1 4.5  -
16 0 1 4.1  -
17 0 1 4.1  -
18 0 1 3.5  -
19 0 1 8.1  -
20 0 1 9.8 0.50
21 0 1 9.1  -
22 0 1 7.0  -
23 0 1 17.5  -
24 0 1 14.6  -
25 0 1 4.5  -
26 0 1 5.3  -
27 0 1 18.0  -
28 0 1 18.5  -
29 0 1 6.3  -
30 0 1 8.9 0.25
31 0 1 5.3  -
32 0 1 17.0  -
33 0 1 14.9  -
34 0 1 7.7  -
35 0 1 14.5  -
36 0 1 9.3  -
37 0 1 7.5  -
38 0 1 12.1  -
39 0 1 11.0  -
40 0 1 6.0 0
41 0 1 11.6  -
42 0 1 10.1  -
43 0 1 12.1  -
44 0 1 7.6  -
45 0 1 9.9  -
46 0 1 6.5  -
47 0 1 32.0  -
48 0 1 20.5  -
49 0 1 7.5  -
50 0 1 13.0 0.50
51 0 1 22  -
52 0 1 16.8  -
53 0 1 23.5  -
54 0 1 7.9  -
55 0 1 8.4  -
56 0 1 12.8  -
57 0 1 3.7  -
58 0 1 16.5  -
59 0 1 14.7  -
60 0 1 10.6 0
61 0 1 7.6  -
62 0 1 3.3  -
63 0 1 1.7  -
64 0 1 1.8  -
65 0 1 3.9  -
66 0 1 19.0  -
67 0 1 14.7  -
68 0 1 9.9  -
69 0 1 6.5  -
70 0 1 7.8 0
71 0 1 10.8  -
72 0 1 14.2  -
73 0 1 9.8  -
74 0 1 13.3  -
75 0 1 8.3  -
76 0 1 10.9  -
77 0 1 12.8  -
78 0 1 14.8  -
79 0 1 8.6  -
80 0 1 10.8 0.75
81 0 1 19.0  -
82 0 1 6.9  -
83 0 1 26.4  -
84 0 1 2.4  -
85 0 1 4.4  -
86 0 1 10.2  -
87 0 1 11.4  -
88 0 1 12.1  -
89 0 1 13.5  -
90 0 1 4.1 0
91 0 1 4.5  -
92 0 1 33.0  -
93 0 1 21.5  -
94 0 1 6.3  -
95 0 1 11.7  -
96 0 1 9.5  -
97 0 1 10.9  -
98 0 1 7.7  -
99 0 1 11.4  -
100 0 1 12.5 0.75

Minimum 0 1.0 1.7 0
Maximum 0 1.0 33.0 0.75

Mean 0 1.0 10.8 0.28
Median 0 1.0 10.0 0.13

Standard Dev. 0 0 5.9 0.32
Calcite Index - -

Note: "-" indicates no data. 

LC_DC2-3

1.0

Page 3 of 3



Table G.159: Calcite Counts for LC_DC3, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 14.0  -
2 0 1 2.8  -
3 0 1 8.4  -
4 2 1 19.0  -
5 0 1 7.5  -
6 0 1 11.3  -
7 0 1 5.5  -
8 0 1 17.5  -
9 0 1 3.4  -
10 0 1 3.1 0
11 0 1 8.6  -
12 0 1 2.8  -
13 0 1 10.8  -
14 0 1 sand  -
15 0 1 12.9  -
16 0 1 6.2  -
17 0 1 2.9  -
18 0 1 gravel  -
19 0 1 9.5 0
20 0 1 23.9  -
21 0 1 15.6  -
22 0 1 7.3  -
23 0 1 12.8  -
24 0 1 21.5  -
25 0 1 8.0  -
26 0 1 10.6  -
27 2 1 11.5  -
28 0 1 2.1  -
29 0 1 10.6  -
30 0 1 10.5 0.25
31 0 1 5.4  -
32 1 1 10.1  -
33 0 1 6.7  -
34 0 1 8.0  -
35 0 1 11.5  -
36 0 1 8.4  -
37 0 1 gravel  -
38 0 1 8.4  -
39 0 1 12.0  -
40 0 1 9.0 0.25
41 0 1 5.8  -
42 0 1 14.3  -
43 0 1 3.1  -
44 0 1 6.2  -
45 0 1 2.8  -
46 0 1 42.0  -
47 0 1 4.8  -
48 0 1 3.0  -
49 0 1 29.0  -
50 0 1 3.4 0.5
51 1 1 7.6  -
52 0 1 gravel  -
53 0 1 2.1  -
54 0 1 12.9  -
55 0 1 4.4  -
56 0 1 10.8  -
57 2 1 12.5  -
58 0 1 13.5  -
59 0 1 6.5  -
60 0 1 27.5 0
61 2 1 11.9  -
62 0 1 4.6  -
63 0 1 4.1  -
64 0 1 4.9  -
65 0 1 14.5  -
66 0 1 7.9  -
67 0 1 8.2  -
68 0 1 4.0  -
69 0 1 11.9  -
70 1 1 8.1 0.75
71 0 1 Sand  -
72 0 1 14.1  -
73 0 1 5.2  -
74 0 1 4.1  -
75 0 1 4.2  -
76 0 1 10.3  -
77 0 1 5.4  -
78 0 1 8.4  -
79 0 1 8.2  -
80 0 1 11.5 0.25
81 0 1 6.2  -
82 0 1 8.5  -
83 0 1 16.5  -
84 0 1 8.5  -
85 0 1 5.3  -
86 0 1 19.1  -
87 0 1 8.1  -
88 0 1 5.0  -
89 0 1 gravel  -
90 0 1 7.4 0.5
91 0 1 22.0  -
92 0 1 3.1  -
93 0 1 8.4  -
94 0 1 6.5  -
95 0 1 7.6  -
96 0 1 45.0  -
97 0 1 15.2  -
98 0 1 8.3  -
99 0 1 9.6  -
100 1 1 7.5 0.75

Minimum 0 1.0 2.1 0
Maximum 2.0 1.0 45.0 0.75

Mean 0.12 1.0 10.0 0.33
Median 0 1.0 8.4 0.25

Standard Dev. 0.43 0 7.3 0.29
Calcite Index - -

Note: "-" indicates no data. 
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Table G.159: Calcite Counts for LC_DC3, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.0  -
2 0 1 6.5  -
3 0 1 8.0  -
4 0 1 11.0  -
5 0 1 14.0  -
6 2 1 14.0  -
7 0 1 12.0  -
8 0 1 20.0  -
9 0 1 14.0  -
10 0 1 14.0 0.5
11 0 1 15.6  -
12 0 1 4.0  -
13 0 1 26.0  -
14 0 1 7.0  -
15 0 1 1.0  -
16 1 1 17.0  -
17 1 1 14.0  -
18 0 1 16.0  -
19 0 1 10.0  -
20 0 1 15.0 0
21 0 1 34.0  -
22 0 1 8.5  -
23 2 1 28.0  -
24 0 1 3.0  -
25 0 1 4.0  -
26 0 1 10.0  -
27 0 1 17.5  -
28 0 1 3.0  -
29 0 1 7.0  -
30 0 1 12.0 0.75
31 0 1 12.0  -
32 0 1 2.5  -
33 1 1 16.5  -
34 0 1 7.0  -
35 0 1 3.5  -
36 0 1 8.5  -
37 0 1 0.5  -
38 0 1 0.5  -
39 0 1 9.0  -
40 0 1 12.5 0.75
41 1 1 9.0  -
42 0 1 4.0  -
43 1 1 11.0  -
44 0 1 2.5  -
45 0 1 6.5  -
46 0 1 15.0  -
47 0 1 7.0  -
48 0 1 2.0  -
49 1 1 61.0  -
50 0 1 4.5 0
51 0 1 15.5  -
52 0 1 8  -
53 0 1 4  -
54 0 1 13.0  -
55 1 1 16.0  -
56 1 1 3.0  -
57 1 1 8.0  -
58 0 1 4.0  -
59 0 1 10.5  -
60 0 1 5.0 0.25
61 0 1 0.5  -
62 0 1 1.5  -
63 0 1 sand  -
64 0 1 9.5  -
65 0 1 9.5  -
66 0 1 4.0  -
67 0 1 19.5  -
68 0 1 18.0  -
69 0 1 3.0  -
70 0 1 17.0 0
71 0 1 6.5  -
72 0 1 24.0  -
73 0 1 28.5  -
74 0 1 23.0  -
75 0 1 7.0  -
76 0 1 20.0  -
77 0 1 12.0  -
78 0 1 12.0  -
79 0 1 6.0  -
80 0 1 15.0 0.75
81 0 1 12.5  -
82 2 1 8.0  -
83 0 1 4.0  -
84 0 1 sand  -
85 0 1 4.0  -
86 1 1 8.5  -
87 0 1 3.5  -
88 0 1 9.5  -
89 0 1 7.0  -
90 0 1 11.0 0
91 0 1 10.0  -
92 0 1 8.0  -
93 0 1 16.5  -
94 0 1 21.0  -
95 0 1 8.5  -
96 0 1 8.0  -
97 0 1 4.0  -
98 0 1 11.0  -
99 0 1 8.0  -
100 0 1 8.0 0

Minimum 0 1.0 0.5 0
Maximum 2.0 1.0 61.0 0.75

Mean 0.16 1.0 10.9 0.30
Median 0 1.0 9.3 0.13

Standard Dev. 0.44 0 8.4 0.35
Calcite Index - -

Note: "-" indicates no data. 
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Table G.159: Calcite Counts for LC_DC3, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 1 1 9.5  -
2 0 1 11.4  -
3 0 1 24.0  -
4 0 0 1.8  -
5 0 1 14.0  -
6 0 1 12.0  -
7 0 1 16.0  -
8 0 1 7.2  -
9 1 1 17.0  -
10 0 0 sand 1
11 2 1 22.0  -
12 2 1 7.0  -
13 2 1 13.0  -
14 2 1 19.0  -
15 1 1 14.0  -
16 0 1 6.5  -
17 1 1 4.2  -
18 2 1 7.5  -
19 0 1 7.5  -
20 0 1 5.2 0
21 0 1 14.5  -
22 0 1 11.5  -
23 0 0 2.6  -
24 0 1 18.0  -
25 0 1 13.0  -
26 2 1 12.0  -
27 1 1 12.1  -
28 0 1 11.5  -
29 0 1 13.4  -
30 1 1 17.4 0.75
31 1 1 12.5  -
32 0 1 3.1  -
33 0 1 20.3  -
34 2 1 15.0  -
35 0 1 16.0  -
36 2 1 7.0  -
37 1 1 5.3  -
38 1 1 2.8  -
39 0 1 11.0  -
40 0 1 3.0 0
41 1 1 11.2  -
42 0 1 7.7  -
43 0 1 15.0  -
44 0 1 20.5  -
45 0 1 11.7  -
46 1 1 1.5  -
47 0 1 3.5  -
48 0 1 4.4  -
49 0 1 6.8  -
50 0 1 11.8 0
51 0 1 8  -
52 0 1 10  -
53 0 1 6  -
54 0 1 12.0  -
55 0 1 19.0  -
56 0 1 2.5  -
57 0 1 11.0  -
58 0 1 4.0  -
59 0 1 13.0  -
60 0 1 5.0 0
61 0 1 15.0  -
62 0 1 15.0  -
63 0 1 9.0  -
64 0 1 5.5  -
65 0 1 1.5  -
66 0 1 16.0  -
67 0 1 8.0  -
68 0 1 9.5  -
69 0 1 15.0  -
70 0 1 12.0 0.25
71 0 1 19.5  -
72 0 1 3.0  -
73 0 1 17.0  -
74 0 1 6.0  -
75 0 1 6.5  -
76 0 1 12.0  -
77 0 1 9.0  -
78 0 1 2.0  -
79 0 1 20.0  -
80 0 1 5.0 0
81 0 1 22.0  -
82 0 1 11.0  -
83 2 1 15.0  -
84 0 1 3.5  -
85 0 1 10.0  -
86 0 1 17.0  -
87 0 1 19.0  -
88 2 1 12.0  -
89 0 1 9.0  -
90 0 1 9.0 0
91 0 1 1.5  -
92 0 1 8.0  -
93 0 1 11.0  -
94 0 1 11.0  -
95 2 1 17.0  -
96 1 1 9.5  -
97 0 1 2.0  -
98 2 1 15.5  -
99 2 1 49.0  -
100 1 1 15.0 0.75

Minimum 0 0 1.5 0
Maximum 2.0 1.0 49.0 1.0

Mean 0.39 0.97 11.1 0.28
Median 0 1.0 11.0 0

Standard Dev. 0.71 0.17 6.7 0.40
Calcite Index - -

Note: "-" indicates no data. 
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Table G.160: Calcite Counts for LC_DC4, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.2 -
2 0 1 19.5 -
3 0 1 13.2 -
4 0 1 9.4 -
5 0 1 13.2 -
6 0 1 17.0 -
7 0 1 7.3 -
8 0 1 14.0 -
9 0 1 3.7 -
10 0 1 5.1 0
11 0 1 11.2 -
12 0 1 7.6 -
13 0 1 13.8 -
14 0 1 21.0 -
15 0 1 13.3 -
16 0 1 8.3 -
17 0 1 14.9 -
18 0 1 11.2 -
19 0 1 6.4 -
20 0 1 10.0 0.50
21 0 1 6.5 -
22 0 1 2.1 -
23 0 1 6.3 -
24 0 1 6.5 -
25 0 1 24.0 -
26 0 1 8.9 -
27 0 1 13.0 -
28 0 1 11.1 -
29 0 1 17.5 -
30 0 1 14.3 0.25
31 0 1 16.8 -
32 0 1 12.2 -
33 0 1 14.5 -
34 0 1 6.9 -
35 0 1 14.0 -
36 0 1 4.4 -
37 0 1 3.1 -
38 0 1 5.2 -
39 0 1 4.5 -
40 0 1 4.3 0
41 0 1 9.5 -
42 0 1 9.9 -
43 0 1 11.6 -
44 0 1 7.1 -
45 0 1 5.4 -
46 0 1 1.3 -
47 0 1 10.7 -
48 0 1 4.6 -
49 0 1 8.7 -
50 0 1 10.1 0
51 0 1 6.2 -
52 0 1 11.3 -
53 0 1 9.4 -
54 0 1 10.6 -
55 0 1 3.5 -
56 0 1 4.5 -
57 0 1 6.0 -
58 0 1 13.7 -
59 0 1 18.3 -
60 0 1 6.5 0.25
61 0 1 7.1 -
62 0 1 8.6 -
63 0 1 3.2 -
64 0 1 10.5 -
65 0 1 15.4 -
66 0 1 3.6 -
67 0 1 4.2 -
68 0 1 8.7 -
69 0 1 3.5 -
70 0 1 1.6 0
71 0 1 3.7 -
72 0 1 9.1 -
73 0 1 8.9 -
74 0 1 5.9 -
75 0 1 11.2 -
76 0 1 8.6 -
77 0 1 19.9 -
78 0 1 6.5 -
79 0 1 10.3 -
80 0 1 12.1 0
81 0 1 9.1 -
82 0 1 7.8 -
83 0 1 5.7 -
84 0 1 9.9 -
85 0 1 8.1 -
86 0 1 11.2 -
87 0 1 9.6 -
88 0 1 7.0 -
89 0 1 5.5 -
90 0 1 13.2 0
91 0 1 14.5 -
92 0 1 8.2 -
93 0 1 2.3 -
94 0 1 7.4 -
95 0 1 5.5 -
96 0 1 24.6 -
97 0 1 5.0 -
98 0 1 8.1 -
99 0 1 10.1 -
100 0 1 12.0 0.75

Minimum 0 1.0 1.3 0
Maximum 0 1.0 24.6 0.75

Mean 0 1.0 9.4 0.18
Median 0 1.0 8.9 0

Standard Dev. 0 0 4.8 0.26
Calcite Index - -

Note: "-" indicates no data. 
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Table G.160: Calcite Counts for LC_DC4, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 - - 11.1 -
2 - - 4.1 -
3 - - 8.3 -
4 - - 10.0 -
5 - - 13.6 -
6 - - 6.7 -
7 - - 16.4 -
8 - - 4.7 -
9 - - 2.2 -
10 - - 8.2 0
11 - - 4.7 -
12 - - 13.7 -
13 - - 5.9 -
14 - - 7.6 -
15 - - 8.6 -
16 - - 7.7 -
17 - - 6.4 -
18 - - 8.5 -
19 - - 7.5 -
20 - - 12.5 0.25
21 - - 3.9 -
22 - - 1.9 -
23 - - 5.2 -
24 - - 10.3 -
25 - - 9.2 -
26 - - 4.0 -
27 - - 9.1 -
28 - - 6.1 -
29 - - 14.0 -
30 - - 8.1 0.50
31 - - 4.4 -
32 - - 2.5 -
33 - - 10.4 -
34 - - 8.6 -
35 - - 4.1 -
36 - - 5.0 -
37 - - 9.4 -
38 - - 7.6 -
39 - - 4.9 -
40 - - 16.7 0.25
41 - - 1.9 -
42 - - 1.7 -
43 - - 6.7 -
44 - - 5.5 -
45 - - 6.7 -
46 - - 8.4 -
47 - - 12.1 -
48 - - 10.0 -
49 - - 5.7 -
50 - - 13.5 0
51 - - 4.6 -
52 - - 16 -
53 - - 15.6 -
54 - - 3.8 -
55 - - 4.7 -
56 - - 2.1 -
57 - - 1.4 -
58 - - 12.1 -
59 - - 9.4 -
60 - - 10.4 0.25
61 - - 7.8 -
62 - - 12.0 -
63 - - 3.6 -
64 - - 8.5 -
65 - - 6.1 -
66 - - 3.0 -
67 - - 25.0 -
68 - - 7.8 -
69 - - 6.6 -
70 - - 12.2 0.25
71 - - 8.6 -
72 - - 9.5 -
73 - - 9.4 -
74 - - 7.2 -
75 - - 11.0 -
76 - - 9.9 -
77 - - 10.2 -
78 - - 6.1 -
79 - - 11.9 -
80 - - 10.4 0.50
81 - - 13.7 -
82 - - 8.1 -
83 - - 2.8 -
84 - - 12.0 -
85 - - 7.6 -
86 - - 18.8 -
87 - - 6.7 -
88 - - 13.5 -
89 - - 8.2 -
90 - - 8.9 0
91 - - 16.5 -
92 - - 3.4 -
93 - - 3.7 -
94 - - 26.0 -
95 - - 6.2 -
96 - - 4.6 -
97 - - 8.5 -
98 - - 10.5 -
99 - - 6.5 -
100 - - 12.2 0.25

Minimum - - 1.4 0
Maximum - - 26.0 0.50

Mean - - 8.5 0.23
Median - - 8.2 0.25

Standard Dev. - - 4.5 0.18
Calcite Index - -

Note: "-" indicates no data. 
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Table G.160: Calcite Counts for LC_DC4, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.8 -
2 0 1 8.3 -
3 0 1 8.2 -
4 0 1 19.3 -
5 0 1 6.9 -
6 0 1 2.2 -
7 0 1 14.8 -
8 0 1 20.8 -
9 0 1 7.1 -
10 0 1 14.6 0
11 0 1 23.1 -
12 0 1 4.5 -
13 0 1 3.4 -
14 0 1 5.7 -
15 0 1 14.2 -
16 0 1 3.1 -
17 0 1 3.8 -
18 0 1 6.9 -
19 0 1 10.6 -
20 0 1 5.4 0
21 0 1 7.2 -
22 0 1 7.8 -
23 0 1 6.7 -
24 0 1 8.0 -
25 0 1 10.7 -
26 0 1 13.0 -
27 0 1 8.7 -
28 0 1 8.0 -
29 0 1 5.3 -
30 0 1 3.8 0
31 0 1 9.6 -
32 0 1 8.1 -
33 0 1 8.2 -
34 0 1 6.2 -
35 0 1 11.9 -
36 0 1 5.9 -
37 0 1 8.6 -
38 0 1 17.0 -
39 0 1 6.1 -
40 0 1 9.6 0
41 0 1 5.9 -
42 0 1 4.7 -
43 0 1 6.8 -
44 0 1 11.2 -
45 0 1 10.1 -
46 0 1 5.6 -
47 0 1 11.4 -
48 0 1 8.4 -
49 0 1 6.3 -
50 0 1 5.6 0
51 0 1 5.9 -
52 0 1 5 -
53 0 1 22.8 -
54 0 1 5.2 -
55 0 1 10.3 -
56 0 1 4.7 -
57 0 1 10.5 -
58 0 1 16.8 -
59 0 1 12.0 -
60 0 1 6.9 0.25
61 0 1 12.3 -
62 0 1 9.6 -
63 0 1 7.5 -
64 0 1 11.9 -
65 0 1 10.1 -
66 0 1 8.2 -
67 0 1 5.7 -
68 0 1 11.0 -
69 0 1 17.0 -
70 0 1 11.0 0
71 0 1 7.1 -
72 0 1 3.6 -
73 0 1 3.1 -
74 0 1 3.4 -
75 0 1 3.5 -
76 0 1 17.0 -
77 0 1 19.3 -
78 0 1 7.4 -
79 0 1 14.0 -
80 0 1 6.4 0
81 0 1 6.1 -
82 0 1 7.2 -
83 0 1 9.4 -
84 0 1 4.4 -
85 0 1 4.1 -
86 0 1 7.0 -
87 0 1 8.3 -
88 0 1 4.5 -
89 0 1 5.0 -
90 0 1 6.2 0
91 0 1 3.9 -
92 0 1 8.5 -
93 0 1 21.8 -
94 0 1 13.5 -
95 0 1 6.9 -
96 0 1 9.8 -
97 0 1 7.0 -
98 0 1 6.7 -
99 0 1 10.5 -
100 0 1 7.1 0

Minimum 0 1.0 2.2 0
Maximum 0 1.0 23.1 0.25

Mean 0 1.0 8.8 0.03
Median 0 1.0 7.5 0

Standard Dev. 0 0 4.6 0.08
Calcite Index - -

Note: "-" indicates no data. 
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Table G.161: Calcite Counts for LC_DCDS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.9 -
2 0 1 6.1 -
3 0 1 14.4 -
4 0 1 17.6 -
5 0 1 11.5 -
6 0 1 6.5 -
7 0 1 14.9 -
8 0 1 10.5 -
9 0 1 10.7 -
10 0 1 9.2 0.75
11 0 1 9.1 -
12 0 1 9.9 -
13 0 1 6.4 -
14 0 1 20.5 -
15 0 1 8.5 -
16 0 1 13.7 -
17 0 1 5.2 -
18 0 1 15.0 -
19 0 1 5.2 -
20 0 1 28.2 0
21 0 1 9.2 -
22 0 1 24.5 -
23 0 1 10.3 -
24 0 1 6.5 -
25 0 1 12.8 -
26 0 1 18.0 -
27 0 1 8.5 -
28 0 1 6.7 -
29 0 1 15.0 -
30 0 1 4.0 0.75
31 0 1 6.8 -
32 0 1 17.5 -
33 0 1 2.5 -
34 0 1 8.5 -
35 0 1 5.1 -
36 0 1 10.8 -
37 0 1 2.8 -
38 0 1 2.5 -
39 0 1 7.4 -
40 0 1 13.9 0
41 0 1 3.0 -
42 0 1 8.0 -
43 0 1 24.2 -
44 0 1 8.5 -
45 0 1 19.5 -
46 0 1 6.7 -
47 0 1 14.3 -
48 0 1 7.4 -
49 0 1 16.5 -
50 0 1 15.1 0.25
51 0 1 17.3 -
52 0 1 13 -
53 0 1 23.5 -
54 0 1 13.2 -
55 0 1 8.8 -
56 0 1 12.5 -
57 0 1 18.4 -
58 0 1 32.0 -
59 0 1 8.4 -
60 0 1 2.3 0
61 0 1 7.4 -
62 0 1 7.0 -
63 0 1 8.4 -
64 0 1 6.9 -
65 0 1 16.0 -
66 0 1 15.5 -
67 0 1 4.8 -
68 0 1 4.4 -
69 0 1 8.7 -
70 0 1 18.0 0.25
71 0 1 7.5 -
72 0 1 22.0 -
73 0 1 6.4 -
74 0 1 21.0 -
75 0 1 13.9 -
76 0 1 2.4 -
77 0 1 4.0 -
78 0 1 14.5 -
79 0 1 14.0 -
80 0 1 7.7 0.50
81 0 1 2.7 -
82 0 1 2.6 -
83 0 1 8.0 -
84 0 1 13.0 -
85 0 1 3.4 -
86 0 1 2.6 -
87 0 1 9.0 -
88 0 1 7.8 -
89 0 1 5.0 -
90 0 1 8.3 0
91 0 1 8.2 -
92 0 1 4.5 -
93 0 1 3.6 -
94 0 1 13.1 -
95 0 1 4.0 -
96 0 1 10.8 -
97 0 1 15.5 -
98 0 1 12.4 -
99 0 1 8.6 -
100 0 1 9.1 0.25

Minimum 0 1.0 2.3 0
Maximum 0 1.0 32.0 0.75

Mean 0 1.0 10.6 0.28
Median 0 1.0 8.8 0.25

Standard Dev. 0 0 6.1 0.30
Calcite Index - -

Note: "-" indicates no data. 
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Table G.161: Calcite Counts for LC_DCDS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.0 -
2 0 1 6.0 -
3 0 1 5.7 -
4 0 1 7.2 -
5 0 1 3.6 -
6 0 1 4.3 -
7 0 1 4.0 -
8 0 1 14.6 -
9 0 1 9.2 -
10 0 1 10.4 0.25
11 0 1 3.1 -
12 0 1 1.2 -
13 0 1 1.8 -
14 0 1 27.5 -
15 0 1 24.8 -
16 0 1 7.0 -
17 0 1 3.4 -
18 0 1 7.3 -
19 0 1 12.1 -
20 0 1 10.5 0.50
21 0 1 13.5 -
22 0 1 8.4 -
23 0 1 7.2 -
24 0 1 10.2 -
25 0 1 7.3 -
26 0 1 4.9 -
27 0 1 9.0 -
28 0 1 13.9 -
29 0 1 5.1 -
30 0 1 7.9 0.75
31 0 1 8.7 -
32 0 1 6.7 -
33 0 1 15.8 -
34 0 1 9.4 -
35 0 1 14.9 -
36 0 1 12.6 -
37 0 1 19.0 -
38 0 1 16.3 -
39 0 1 13.5 -
40 0 1 23.0 0.50
41 0 1 17.4 -
42 0 1 13.6 -
43 0 1 4.4 -
44 0 1 16.0 -
45 0 1 8.6 -
46 0 1 10.2 -
47 0 1 11.6 -
48 0 1 8.6 -
49 0 1 15.0 -
50 0 1 3.5 0.75
51 0 1 8.5 -
52 0 1 5.1 -
53 0 1 16.5 -
54 0 1 9.4 -
55 0 1 9.4 -
56 0 1 3.9 -
57 0 1 11.0 -
58 0 1 21.0 -
59 0 1 10.3 -
60 0 1 5.9 0
61 0 1 3.6 -
62 0 1 25.9 -
63 0 1 14.5 -
64 0 1 19.0 -
65 0 1 13.9 -
66 0 1 6.4 -
67 0 1 7.3 -
68 0 1 12.1 -
69 0 1 11.2 -
70 0 1 26.0 0
71 0 1 12.2 -
72 0 1 2.3 -
73 0 1 2.0 -
74 0 1 9.8 -
75 0 1 7.2 -
76 0 1 11.6 -
77 0 1 6.7 -
78 0 1 17.0 -
79 0 1 6.9 -
80 0 1 8.9 0
81 0 1 15.3 -
82 0 1 2.2 -
83 0 1 4.1 -
84 0 1 11.4 -
85 0 1 13.9 -
86 0 1 5.4 -
87 0 1 9.8 -
88 0 1 21.7 -
89 0 1 10.1 -
90 0 1 8.0 0
91 0 1 17.0 -
92 0 1 16.2 -
93 0 1 24.7 -
94 0 1 2.3 -
95 0 1 7.4 -
96 0 1 11.0 -
97 0 1 11.3 -
98 0 1 9.9 -
99 0 1 19.0 -
100 0 1 4.7 0

Minimum 0 1.0 1.2 0
Maximum 0 1.0 27.5 0.75

Mean 0 1.0 10.6 0.28
Median 0 1.0 9.6 0.13

Standard Dev. 0 0 6.0 0.32
Calcite Index - -

Note: "-" indicates no data. 
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Table G.161: Calcite Counts for LC_DCDS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.0 -
2 0 1 16.0 -
3 0 1 7.2 -
4 0 1 6.4 -
5 0 1 14.3 -
6 0 1 8.5 -
7 0 1 9.2 -
8 0 1 13.3 -
9 0 1 12.6 -
10 0 1 17.6 0.50
11 0 1 10.0 -
12 0 1 10.9 -
13 0 1 4.4 -
14 0 1 6.2 -
15 0 1 5.4 -
16 0 1 2.9 -
17 0 1 1.3 -
18 0 1 3.7 -
19 0 1 8.2 -
20 0 1 13.9 0.75
21 0 1 7.6 -
22 0 1 24.9 -
23 0 1 2.1 -
24 0 1 4.2 -
25 0 1 8.5 -
26 0 1 8.0 -
27 0 1 14.3 -
28 0 1 19.0 -
29 0 1 12.5 -
30 0 1 3.0 0
31 0 1 15.1 -
32 0 1 5.0 -
33 0 1 5.7 -
34 0 1 4.4 -
35 0 1 4.0 -
36 0 1 9.0 -
37 0 1 11.6 -
38 0 1 4.7 -
39 0 1 5.6 -
40 0 1 4.2 0
41 0 1 4.9 -
42 0 1 21.0 -
43 0 1 7.6 -
44 0 1 5.1 -
45 0 1 3.8 -
46 0 1 6.9 -
47 0 1 10.1 -
48 0 1 17.0 -
49 0 1 13.0 -
50 0 1 8.0 0.50
51 0 1 10.4 -
52 0 1 9.7 -
53 0 1 9.3 -
54 0 1 34.0 -
55 0 1 17.0 -
56 0 1 13.8 -
57 0 1 7.6 -
58 0 1 9.1 -
59 0 1 7.4 -
60 0 1 8.0 0.25
61 0 1 12.6 -
62 0 1 16.0 -
63 0 1 4.4 -
64 0 1 3.6 -
65 0 1 18.2 -
66 0 1 11.0 -
67 0 1 10.3 -
68 0 1 14.0 -
69 0 1 10.5 -
70 0 1 2.5 0
71 0 1 7.1 -
72 0 1 21.0 -
73 0 1 15.5 -
74 0 1 29.0 -
75 0 1 13.0 -
76 0 1 22.5 -
77 0 1 6.1 -
78 0 1 8.7 -
79 0 1 4.0 -
80 0 1 6.2 0
81 0 1 9.6 -
82 0 1 4.7 -
83 0 1 16.0 -
84 0 1 12.1 -
85 0 1 21.0 -
86 0 1 4.4 -
87 0 1 15.0 -
88 0 1 7.9 -
89 0 1 3.6 -
90 0 1 11.0 0
91 0 1 9.0 -
92 0 1 7.0 -
93 0 1 7.4 -
94 0 1 11.4 -
95 0 1 5.0 -
96 0 1 5.2 -
97 0 1 5.7 -
98 0 1 4.2 -
99 0 1 6.2 -
100 0 1 7.5 0

Minimum 0 1.0 1.3 0
Maximum 0 1.0 34.0 0.75

Mean 0 1.0 9.8 0.20
Median 0 1.0 8.4 0

Standard Dev. 0 0 6.0 0.28
Calcite Index - -

Note: "-" indicates no data. 
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Table G.162: Calcite Counts for LC_FRB, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 20.5 -
2 0 1 9.4 -
3 0 1 8.4 -
4 0 1 1.9 -
5 0 1 1.3 -
6 0 1 4.4 -
7 0 1 11.3 -
8 0 1 8.9 -
9 0 1 9.4 -
10 0 1 13.4 0.75
11 0 1 6.0 -
12 0 1 12.3 -
13 0 1 33.5 -
14 0 1 6.6 -
15 0 1 10.8 -
16 0 1 6.4 -
17 0 1 7.3 -
18 0 1 11.5 -
19 0 1 5.5 -
20 0 1 8.5 0.25
21 0 1 13.0 -
22 0 1 2.4 -
23 0 1 1.8 -
24 0 1 1.0 -
25 0 1 7.9 -
26 0 1 13.4 -
27 0 1 7.4 -
28 0 1 7.3 -
29 0 1 42.0 -
30 0 1 11.6 0
31 0 1 6.4 -
32 0 1 14.0 -
33 0 1 2.0 -
34 0 1 5.9 -
35 0 1 21.0 -
36 0 1 4.6 -
37 0 1 11.5 -
38 0 1 4.6 -
39 0 1 17.0 -
40 0 1 5.9 0.25
41 0 1 9.1 -
42 0 1 6.9 -
43 0 1 8.4 -
44 0 1 6.8 -
45 0 1 33.5 -
46 0 1 10.5 -
47 0 1 3.5 -
48 0 1 2.5 -
49 0 1 4.3 -
50 0 1 10.5 0.75
51 0 1 12.4 -
52 0 1 35 -
53 0 1 11.2 -
54 0 1 19.5 -
55 0 1 2.7 -
56 0 1 4.5 -
57 0 1 8.4 -
58 0 1 11.7 -
59 0 1 3.4 -
60 0 1 13.5 0.25
61 0 1 1.3 -
62 0 1 13.4 -
63 0 1 17.0 -
64 0 1 8.9 -
65 0 1 8.4 -
66 0 1 18.3 -
67 0 1 7.9 -
68 0 1 11.5 -
69 0 1 11.3 -
70 0 1 6.9 0.50
71 0 1 24.0 -
72 0 1 3.6 -
73 0 1 9.9 -
74 0 1 7.5 -
75 0 1 6.7 -
76 0 1 17.5 -
77 0 1 17.0 -
78 0 1 12.5 -
79 0 1 15.5 -
80 0 1 6.7 0.50
81 0 1 6.5 -
82 0 1 12.1 -
83 0 1 10.1 -
84 0 1 23.5 -
85 0 1 13.7 -
86 0 1 7.1 -
87 0 1 20.0 -
88 0 1 5.9 -
89 0 1 8.1 -
90 0 1 15.3 0.50
91 0 1 12.0 -
92 0 1 13.1 -
93 0 1 10.2 -
94 0 1 48.0 -
95 0 1 12.5 -
96 0 1 10.4 -
97 0 1 10.4 -
98 0 1 7.8 -
99 0 1 12.4 -
100 0 1 12.2 0.50

Minimum 0 1.0 1.0 0.00
Maximum 0 1.0 48.0 0.75

Mean 0 1.0 11.1 0.43
Median 0 1.0 9.7 0.50

Standard Dev. 0 0 8.1 0.24
Calcite Index - -

Note: "-" indicates no data. 
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Table G.162: Calcite Counts for LC_FRB, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 19.0 -
2 0 1 7.2 -
3 0 1 7.5 -
4 0 1 10.0 -
5 0 1 5.2 -
6 0 1 9.0 -
7 0 1 13.4 -
8 0 1 9.1 -
9 0 1 7.9 -
10 0 1 3.1 0
11 0 1 9.7 -
12 0 1 11.1 -
13 0 1 9.2 -
14 0 1 14.2 -
15 0 1 18.4 -
16 0 1 7.9 -
17 0 1 5.0 -
18 0 1 12.1 -
19 0 1 7.6 -
20 0 1 5.0 0.50
21 0 1 6.8 -
22 0 1 10.4 -
23 0 1 1.4 -
24 0 1 11.2 -
25 0 1 10.6 -
26 0 1 18.0 -
27 0 1 3.8 -
28 0 1 1.2 -
29 0 1 7.7 -
30 0 1 1.4 1.0
31 0 1 12.0 -
32 0 1 6.1 -
33 0 1 17.5 -
34 0 1 11.6 -
35 0 1 6.6 -
36 0 1 1.2 -
37 0 1 10.2 -
38 0 1 11.0 -
39 0 1 12.2 -
40 0 1 8.0 0.25
41 0 1 18.0 -
42 0 1 6.6 -
43 0 1 5.9 -
44 0 1 11.9 -
45 0 1 15.8 -
46 0 1 2.7 -
47 0 1 4.0 -
48 0 1 3.1 -
49 0 1 5.1 -
50 0 1 5.6 0.25
51 0 1 4.3 -
52 0 1 14.2 -
53 0 1 2.7 -
54 0 1 10.5 -
55 0 1 8.9 -
56 0 1 6.4 -
57 0 1 12.7 -
58 0 1 7.2 -
59 0 1 4.8 -
60 0 1 8.4 0
61 0 1 9.1 -
62 0 1 21.5 -
63 0 1 12.4 -
64 0 1 8.9 -
65 0 1 9.5 -
66 0 1 7.1 -
67 0 1 6.6 -
68 0 1 12.0 -
69 0 1 6.1 -
70 0 1 4.2 0
71 0 1 24.0 -
72 0 1 9.6 -
73 0 1 5.7 -
74 0 1 14.4 -
75 0 1 5.8 -
76 0 1 10.6 -
77 0 1 6.9 -
78 0 1 6.1 -
79 0 1 7.6 -
80 0 1 6.1 0.25
81 0 1 12.6 -
82 0 1 10.2 -
83 0 1 8.4 -
84 0 1 12.4 -
85 0 1 13.8 -
86 0 1 6.9 -
87 0 1 8.9 -
88 0 1 26.5 -
89 0 1 3.3 -
90 0 1 8.3 0.25
91 0 1 16.0 -
92 0 1 9.6 -
93 0 1 11.3 -
94 0 1 8.3 -
95 0 1 7.4 -
96 0 1 15.0 -
97 0 1 9.0 -
98 0 1 3.1 -
99 0 1 16.5 -
100 0 1 4.9 0.50

Minimum 0 1.0 1.2 0
Maximum 0 1.0 26.5 1.0

Mean 0 1.0 9.3 0.30
Median 0 1.0 8.7 0.25

Standard Dev. 0 0 4.9 0.31
Calcite Index - -

Note: "-" indicates no data. 
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Table G.162: Calcite Counts for LC_FRB, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 17.0 -
2 0 1 12.6 -
3 0 1 18.0 -
4 0 1 14.2 -
5 0 1 6.5 -
6 0 1 8.5 -
7 0 1 8.7 -
8 0 1 4.8 -
9 0 1 6.8 -
10 0 1 8.0 0
11 0 1 10.5 -
12 0 1 10.8 -
13 0 1 8.1 -
14 0 1 10.9 -
15 0 1 9.9 -
16 0 1 28.0 -
17 0 1 14.5 -
18 0 1 7.2 -
19 0 1 8.1 -
20 0 1 10.9 0
21 0 1 10.2 -
22 0 1 7.5 -
23 0 1 8.2 -
24 0 1 3.4 -
25 0 1 8.9 -
26 0 1 2.4 -
27 0 1 11.1 -
28 0 1 18.0 -
29 0 1 13.0 -
30 0 1 9.2 0
31 0 1 5.6 -
32 0 1 15.0 -
33 0 1 8.4 -
34 0 1 15.0 -
35 0 1 9.4 -
36 0 1 10.0 -
37 0 1 6.4 -
38 0 1 17.0 -
39 0 1 7.2 -
40 0 1 9.4 0.50
41 0 1 8.2 -
42 0 1 13.9 -
43 0 1 5.0 -
44 0 1 7.1 -
45 0 1 17.0 -
46 0 1 6.4 -
47 0 1 21.0 -
48 0 1 5.2 -
49 0 1 3.0 -
50 0 1 1.7 0
51 0 1 12.6 -
52 0 1 10.9 -
53 0 1 7.2 -
54 0 1 11.1 -
55 0 1 7.2 -
56 0 1 14.1 -
57 0 1 13.1 -
58 0 1 11.4 -
59 0 1 10.5 -
60 0 1 7.4 0.25
61 0 1 9.2 -
62 0 1 5.2 -
63 0 1 11.2 -
64 0 1 6.0 -
65 0 1 15.0 -
66 0 1 17.5 -
67 0 1 6.1 -
68 0 1 8.2 -
69 0 1 6.0 -
70 0 1 8.1 0.25
71 0 1 21.5 -
72 0 1 16.5 -
73 0 1 18.0 -
74 0 1 19.0 -
75 0 1 12.5 -
76 0 1 29.0 -
77 0 1 9.5 -
78 0 1 11.0 -
79 0 1 8.5 -
80 0 1 10.5 0.25
81 0 1 10.5 -
82 0 1 11.9 -
83 0 1 6.2 -
84 0 1 7.5 -
85 0 1 12.5 -
86 0 1 10.5 -
87 0 1 21.0 -
88 0 1 12.0 -
89 0 1 6.0 -
90 0 1 8.5 0.25
91 0 1 13.8 -
92 0 1 8.8 -
93 0 1 5.2 -
94 0 1 6.0 -
95 0 1 5.4 -
96 0 1 10.8 -
97 0 1 3.4 -
98 0 1 2.6 -
99 0 1 2.8 -
100 0 1 10.0 0.75

Minimum 0 1.0 1.7 0
Maximum 0 1.0 29.0 0.75

Mean 0 1.0 10.4 0.23
Median 0 1.0 9.5 0.25

Standard Dev. 0 0 5.1 0.25
Calcite Index - -

Note: "-" indicates no data. 
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Table G.163: Calcite Counts for LC_FRUS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.2 -
2 0 1 8.3 -
3 0 1 12.1 -
4 0 1 4.6 -
5 0 1 8.5 -
6 0 1 15.8 -
7 0 1 11.4 -
8 0 1 13.0 -
9 0 1 9.5 -
10 0 1 8.0 0
11 0 1 7.6 -
12 0 1 10.9 -
13 0 1 7.1 -
14 0 1 5.1 -
15 0 1 9.0 -
16 0 1 8.2 -
17 0 1 14.5 -
18 0 1 13.5 -
19 0 1 10.5 -
20 0 1 24.0 0.50
21 0 1 9.9 -
22 0 1 12.0 -
23 0 1 13.6 -
24 0 1 10.5 -
25 0 1 20.0 -
26 0 1 8.2 -
27 0 1 12.6 -
28 0 1 7.1 -
29 0 1 9.9 -
30 0 1 10.0 0
31 0 1 16.0 -
32 0 1 7.2 -
33 0 1 10.5 -
34 0 1 27.0 -
35 0 1 13.0 -
36 0 1 9.1 -
37 0 1 9.0 -
38 0 1 20.2 -
39 0 1 14.0 -
40 0 1 8.4 0
41 0 1 10.0 -
42 0 1 10.2 -
43 0 1 4.0 -
44 0 1 18.0 -
45 0 1 9.8 -
46 0 1 3.7 -
47 0 1 8.6 -
48 0 1 6.5 -
49 0 1 5.6 -
50 0 1 8.0 0
51 0 1 12.9 -
52 0 1 4.5 -
53 0 1 13 -
54 0 1 9.9 -
55 0 1 9.6 -
56 0 1 12.2 -
57 0 1 11.3 -
58 0 1 9.1 -
59 0 1 14.3 -
60 0 1 13.4 0
61 0 1 8.9 -
62 0 1 5.5 -
63 0 1 7.4 -
64 0 1 7.9 -
65 0 1 8.3 -
66 0 1 9.0 -
67 0 1 6.4 -
68 0 1 16.1 -
69 0 1 11.0 -
70 0 1 6.1 0
71 0 1 8.2 -
72 0 1 7.3 -
73 0 1 13.6 -
74 0 1 10.1 -
75 0 1 9.1 -
76 0 1 10.0 -
77 0 1 9.0 -
78 0 1 9.2 -
79 0 1 9.7 -
80 0 1 28.0 0.50
81 0 1 10.4 -
82 0 1 10.6 -
83 0 1 10.0 -
84 0 1 5.2 -
85 0 1 14.7 -
86 0 1 10.9 -
87 0 1 6.6 -
88 0 1 6.9 -
89 0 1 8.6 -
90 0 1 14.0 0.25
91 0 1 8.2 -
92 0 1 9.0 -
93 0 1 4.5 -
94 0 1 9.8 -
95 0 1 12.0 -
96 0 1 21.0 -
97 0 1 7.1 -
98 0 1 4.3 -
99 0 1 16.0 -
100 0 1 9.0 0.25

Minimum 0 1.0 3.7 0
Maximum 0 1.0 28.0 0.50

Mean 0 1.0 10.6 0.15
Median 0 1.0 9.8 0

Standard Dev. 0 0 4.5 0.21
Calcite Index - -

Note: "-" indicates no data. 
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Table G.163: Calcite Counts for LC_FRUS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 17.5 -
2 0 1 11.5 -
3 0 1 11.3 -
4 0 1 21.0 -
5 0 1 2.1 -
6 0 1 12.0 -
7 0 1 11.3 -
8 0 1 8.5 -
9 0 1 12.0 -
10 0 1 20.5 0.25
11 0 1 7.0 -
12 0 1 21.5 -
13 0 1 12.5 -
14 0 1 10.7 -
15 0 1 10.5 -
16 0 1 7.9 -
17 0 1 19.5 -
18 0 1 8.2 -
19 0 1 9.5 -
20 0 1 18.6 0.25
21 0 1 13.1 -
22 0 1 5.5 -
23 0 1 16.0 -
24 0 1 16.8 -
25 0 1 11.7 -
26 0 1 10.7 -
27 0 1 13.4 -
28 0 1 14.1 -
29 0 1 6.9 -
30 0 1 10.8 0
31 0 1 15.0 -
32 0 1 12.1 -
33 0 1 43.5 -
34 0 1 19.0 -
35 0 1 12.7 -
36 0 1 10.5 -
37 0 1 9.8 -
38 0 1 20.0 -
39 0 1 10.5 -
40 0 1 9.4 0.75
41 0 1 11.0 -
42 0 1 11.8 -
43 0 1 9.8 -
44 0 1 22.5 -
45 0 1 15.2 -
46 0 1 12.5 -
47 0 1 14.5 -
48 0 1 7.5 -
49 0 1 29.5 -
50 0 1 8.0 0.25
51 0 1 15 -
52 0 1 9.2 -
53 0 1 16.4 -
54 0 1 12.3 -
55 0 1 8.2 -
56 0 1 9.0 -
57 0 1 11.5 -
58 0 1 19.4 -
59 0 1 11.4 -
60 0 1 15.3 0.75
61 0 1 7.4 -
62 0 1 27.5 -
63 0 1 8.6 -
64 0 1 11.7 -
65 0 1 10.3 -
66 0 1 12.8 -
67 0 1 12.7 -
68 0 1 11.0 -
69 0 1 34.5 -
70 0 1 7.4 0
71 0 1 10.0 -
72 0 1 9.6 -
73 0 1 16.5 -
74 0 1 8.8 -
75 0 1 13.0 -
76 0 1 7.6 -
77 0 1 10.5 -
78 0 1 28.0 -
79 0 1 9.6 -
80 0 1 7.8 0.25
81 0 1 7.0 -
82 0 1 11.7 -
83 0 1 13.3 -
84 0 1 14.5 -
85 0 1 19.0 -
86 0 1 10.9 -
87 0 1 14.0 -
88 0 1 12.0 -
89 0 1 5.7 -
90 0 1 13.8 0.25
91 0 1 14.7 -
92 0 1 10.2 -
93 0 1 10.5 -
94 0 1 9.8 -
95 0 1 4.0 -
96 0 1 8.8 -
97 0 1 11.1 -
98 0 1 11.5 -
99 0 1 14.8 -
100 0 1 14.5 0.25

Minimum 0 1.0 2.1 0
Maximum 0 1.0 43.5 0.75

Mean 0 1.0 13.0 0.30
Median 0 1.0 11.6 0.25

Standard Dev. 0 0 6.1 0.26
Calcite Index - -

Note: "-" indicates no data. 
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Table G.163: Calcite Counts for LC_FRUS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 16.4 -
2 0 1 9.5 -
3 0 1 11.4 -
4 0 1 8.7 -
5 0 1 7.0 -
6 0 1 9.2 -
7 0 1 16.5 -
8 0 1 10.0 -
9 0 1 10.3 -
10 0 1 13.0 0.50
11 0 1 3.5 -
12 0 1 8.7 -
13 0 1 10.5 -
14 0 1 11.8 -
15 0 1 8.6 -
16 0 1 8.9 -
17 0 1 3.9 -
18 0 1 9.9 -
19 0 1 5.6 -
20 0 1 8.6 0
21 0 1 12.4 -
22 0 1 3.3 -
23 0 1 8.6 -
24 0 1 4.1 -
25 0 1 9.3 -
26 0 1 16.7 -
27 0 1 14.0 -
28 0 1 9.7 -
29 0 1 12.1 -
30 0 1 8.5 0
31 0 1 6.7 -
32 0 1 10.2 -
33 0 1 7.8 -
34 0 1 15.9 -
35 0 1 9.8 -
36 0 1 6.5 -
37 0 1 10.4 -
38 0 1 5.5 -
39 0 1 7.9 -
40 0 1 7.8 0.50
41 0 1 7.4 -
42 0 1 7.8 -
43 0 1 6.9 -
44 0 1 10.0 -
45 0 1 8.5 -
46 0 1 4.2 -
47 0 1 3.9 -
48 0 1 3.5 -
49 0 1 5.9 -
50 0 1 13.0 0.75
51 0 1 9.6 -
52 0 1 12.9 -
53 0 1 3.5 -
54 0 1 3.7 -
55 0 1 11.1 -
56 0 1 4.8 -
57 0 1 13.3 -
58 0 1 10.1 -
59 0 1 7.2 -
60 0 1 12.1 0.25
61 0 1 4.4 -
62 0 1 17.4 -
63 0 1 6.4 -
64 0 1 8.1 -
65 0 1 7.1 -
66 0 1 11.7 -
67 0 1 15.1 -
68 0 1 16.9 -
69 0 1 5.4 -
70 0 1 7.9 0.25
71 0 1 11.2 -
72 0 1 9.8 -
73 0 1 7.4 -
74 0 1 31.5 -
75 0 1 13.1 -
76 0 1 11.1 -
77 0 1 5.1 -
78 0 1 8.1 -
79 0 1 14.2 -
80 0 1 5.6 0.25
81 0 1 7.6 -
82 0 1 10.9 -
83 0 1 9.1 -
84 0 1 9.5 -
85 0 1 15.3 -
86 0 1 9.5 -
87 0 1 6.3 -
88 0 1 6.5 -
89 0 1 8.2 -
90 0 1 7.6 0
91 0 1 6.2 -
92 0 1 6.6 -
93 0 1 7.9 -
94 0 1 7.1 -
95 0 1 15.3 -
96 0 1 15.0 -
97 0 1 5.0 -
98 0 1 11.2 -
99 0 1 11.5 -
100 0 1 6.6 0.25

Minimum 0 1 3.3 0
Maximum 0 1 31.5 0.75

Mean 0 1 9.4 0.28
Median 0 1 8.7 0.25

Standard Dev. 0 0 4.1 0.25
Calcite Index - -

Note: "-" indicates no data. 
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Table G.164: Calcite Counts for LC_GRCK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 12.6 -
2 0 0 2.3 -
3 0 0 10.4 -
4 0 0 12.4 -
5 0 0 2.8 -
6 0 0 6.3 -
7 0 0 5.6 -
8 0 0 4.2 -
9 0 0 2.3 -
10 0 0 6.5 0.25
11 0 0 2.6 -
12 0 0 8.3 -
13 0 0 6.5 -
14 0 0 8.1 -
15 0 0 5.7 -
16 0 0 8.2 -
17 0 0 10.2 -
18 0 0 14.0 -
19 0 0 6.6 -
20 0 0 9.5 0
21 0 0 5.5 -
22 0 0 7.1 -
23 0 0 5.4 -
24 0 0 10.0 -
25 0 0 5.6 -
26 0 0 8.4 -
27 0 0 9.2 -
28 0 0 6.7 -
29 0 0 5.3 -
30 0 0 10.3 0.25
31 0 0 8.6 -
32 0 0 6.7 -
33 0 0 2.9 -
34 0 0 8.4 -
35 0 0 9.5 -
36 0 0 6.9 -
37 0 0 8.1 -
38 0 0 14.7 -
39 0 0 7.3 -
40 0 0 5.3 0.50
41 0 0 7.2 -
42 0 0 6.3 -
43 0 0 22.0 -
44 0 0 5.7 -
45 0 0 5.1 -
46 0 0 13.2 -
47 0 0 13.4 -
48 0 0 11.2 -
49 0 0 8.9 -
50 0 0 10.3 0
51 0 0 4.1 -
52 0 0 11.7 -
53 0 0 7.2 -
54 0 0 2.0 -
55 0 0 11.1 -
56 0 0 6.9 -
57 0 0 4.4 -
58 0 0 6.0 -
59 0 0 5.8 -
60 0 0 8.1 0
61 0 0 8.4 -
62 0 0 5.5 -
63 0 0 15.5 -
64 0 0 22.9 -
65 0 0 11.3 -
66 0 0 10.0 -
67 0 0 5.7 -
68 0 0 12.8 -
69 0 0 4.5 -
70 0 0 5.3 0.50
71 0 0 5.2 -
72 0 0 6.1 -
73 0 0 14.8 -
74 0 0 11.1 -
75 0 0 6.4 -
76 0 0 20.3 -
77 0 0 16.5 -
78 0 0 4.2 -
79 0 0 18.4 -
80 0 0 20.2 0.25
81 0 0 3.1 -
82 0 0 6.0 -
83 0 0 3.0 -
84 0 0 8.5 -
85 0 0 7.2 -
86 0 0 5.4 -
87 0 0 5.9 -
88 0 0 12.1 -
89 0 0 10.0 -
90 0 0 12.3 0
91 0 0 8.1 -
92 0 0 3.5 -
93 0 0 6.6 -
94 0 0 12.0 -
95 0 0 13.1 -
96 0 0 13.0 -
97 0 0 11.5 -
98 0 0 9.1 -
99 0 0 11.2 -
100 0 0 5.0 0

Minimum 0 0 2.0 0
Maximum 0 0 22.9 0.50

Mean 0 0 8.6 0.18
Median 0 0 7.7 0.13

Standard Dev. 0 0 4.3 0.21
Calcite Index - -

Note: "-" indicates no data. 
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Table G.164: Calcite Counts for LC_GRCK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 12.8 -
2 0 0 10.7 -
3 0 0 5.2 -
4 0 0 11.0 -
5 0 0 3.5 -
6 0 0 7.2 -
7 0 0 6.8 -
8 0 0 7.0 -
9 0 0 12.5 -
10 0 0 6.1 0
11 0 0 15.0 -
12 0 0 3.5 -
13 0 0 8.0 -
14 0 0 6.3 -
15 0 0 4.4 -
16 0 0 6.0 -
17 0 0 2.3 -
18 0 0 1.1 -
19 0 0 4.6 -
20 0 0 9.2 0.50
21 0 0 11.1 -
22 0 0 13.0 -
23 0 0 8.5 -
24 0 0 10.1 -
25 0 0 8.0 -
26 0 0 5.9 -
27 0 0 6.4 -
28 0 0 14.1 -
29 0 0 7.6 -
30 0 0 9.6 0.50
31 0 0 9.2 -
32 0 0 6.7 -
33 0 0 3.8 -
34 0 0 6.8 -
35 0 0 10.5 -
36 0 0 9.5 -
37 0 0 9.3 -
38 0 0 10.0 -
39 0 0 6.2 -
40 0 0 4.7 0
41 0 0 10.3 -
42 0 0 21.3 -
43 0 0 6.7 -
44 0 0 7.2 -
45 0 0 2.8 -
46 0 0 15.2 -
47 0 0 6.9 -
48 0 0 9.1 -
49 0 0 5.9 -
50 0 0 5.7 0
51 0 1 9.4 -
52 0 1 16.4 -
53 0 1 16.3 -
54 0 1 10.3 -
55 0 1 4.6 -
56 0 1 7.1 -
57 0 0 7.1 -
58 0 0 5.2 -
59 0 0 7.2 -
60 0 1 13.2 0.50
61 0 0 6.5 -
62 0 0 12.0 -
63 0 0 7.4 -
64 0 1 9.1 -
65 0 0 2.9 -
66 0 0 4.9 -
67 0 1 13.9 -
68 0 1 21.1 -
69 0 1 23.0 -
70 0 1 7.5 0
71 0 0 4.1 -
72 0 0 6.0 -
73 0 1 7.7 -
74 0 0 7.5 -
75 0 0 7.0 -
76 0 0 7.2 -
77 0 0 13.5 -
78 0 1 11.1 -
79 0 1 10.1 -
80 0 1 6.9 0
81 0 0 6.1 -
82 0 0 6.5 -
83 0 0 10.0 -
84 0 0 4.0 -
85 0 1 8.9 -
86 0 0 6.1 -
87 0 1 7.5 -
88 0 0 3.6 -
89 0 0 3.1 -
90 0 0 6.9 0
91 0 1 7.0 -
92 0 0 5.2 -
93 0 1 6.1 -
94 0 1 6.4 -
95 0 1 11.2 -
96 0 0 3.6 -
97 0 1 14.9 -
98 0 0 5.9 -
99 0 1 12.5 -
100 0 1 8.2 0

Minimum 0 0 1.1 0
Maximum 0 1.0 23.0 0.50

Mean 0 0.25 8.4 0.15
Median 0 0 7.2 0

Standard Dev. 0 0.44 4.0 0.24
Calcite Index - -

Note: "-" indicates no data. 
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Table G.164: Calcite Counts for LC_GRCK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.2 -
2 0 0 7.7 -
3 0 0 8.4 -
4 0 0 4.0 -
5 0 0 8.6 -
6 0 0 2.8 -
7 0 0 6.4 -
8 0 0 10.4 -
9 0 0 5.6 -
10 0 0 9.4 0
11 0 0 10.9 -
12 0 0 5.1 -
13 0 0 14.8 -
14 0 0 5.9 -
15 0 0 10.9 -
16 0 0 7.6 -
17 0 0 11.2 -
18 0 0 10.8 -
19 0 0 7.6 -
20 0 0 4.4 0
21 0 0 5.6 -
22 0 0 11.3 -
23 0 0 6.8 -
24 0 0 8.9 -
25 0 0 5.8 -
26 0 0 4.3 -
27 0 0 6.9 -
28 0 0 12.6 -
29 0 0 6.4 -
30 0 0 3.7 0.25
31 0 0 5.8 -
32 0 0 7.4 -
33 0 0 4.4 -
34 0 0 11.4 -
35 0 0 8.8 -
36 0 0 4.7 -
37 0 0 7.2 -
38 0 0 14.5 -
39 0 0 7.1 -
40 0 0 7.0 0.25
41 0 0 9.6 -
42 0 0 15.1 -
43 0 0 4.7 -
44 0 0 5.6 -
45 0 0 19.5 -
46 0 0 7.6 -
47 0 0 10.5 -
48 0 0 6.6 -
49 0 0 2.4 -
50 0 0 5.3 0
51 0 0 10.5 -
52 0 0 3 -
53 0 0 2.3 -
54 0 0 5.6 -
55 0 0 9.1 -
56 0 0 10.5 -
57 0 0 7.6 -
58 0 0 18.6 -
59 0 0 5.5 -
60 0 0 4.6 0
61 0 0 3.2 -
62 0 0 10.5 -
63 0 0 6.7 -
64 0 0 4.3 -
65 0 0 6.9 -
66 0 0 8.1 -
67 0 0 7.6 -
68 0 0 4.8 -
69 0 0 10.8 -
70 0 0 5.1 0.50
71 0 0 6.1 -
72 0 0 5.1 -
73 0 0 12.1 -
74 0 0 9.4 -
75 0 0 5.4 -
76 0 0 13.1 -
77 0 0 6.6 -
78 0 0 3.8 -
79 0 0 3.7 -
80 0 0 4.1 0
81 0 0 13.5 -
82 0 0 13.0 -
83 0 0 9.1 -
84 0 0 17.2 -
85 0 0 6.2 -
86 0 0 18.5 -
87 0 0 9.0 -
88 0 0 3.6 -
89 0 0 8.1 -
90 0 0 6.6 0.25
91 0 0 13.6 -
92 0 0 5.1 -
93 0 0 2.6 -
94 0 0 2.3 -
95 0 0 11.6 -
96 0 0 4.8 -
97 0 0 4.1 -
98 0 0 6.2 -
99 0 0 11.5 -
100 0 0 5.1 0

Minimum 0 0 2.3 0
Maximum 0 0 19.5 0.50

Mean 0 0 7.8 0.13
Median 0 0 6.9 0

Standard Dev. 0 0 3.8 0.18
Calcite Index - -

Note: "-" indicates no data. 
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Table G.165: Calcite Counts for LC_SPDC, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.4 -
2 0 1 14.1 -
3 0 1 8.7 -
4 0 1 10.3 -
5 0 1 9.4 -
6 0 1 7.6 -
7 0 1 12.7 -
8 0 1 8.3 -
9 0 1 9.6 -
10 0 1 8.7 0
11 0 1 4.4 -
12 0 1 12.7 -
13 0 1 6.6 -
14 0 1 12.0 -
15 0 1 6.4 -
16 0 1 5.7 -
17 0 1 7.6 -
18 0 1 8.2 -
19 0 1 9.1 -
20 0 1 19.2 0.50
21 0 1 16.5 -
22 0 1 10.3 -
23 0 1 11.2 -
24 0 1 21.0 -
25 0 1 12.4 -
26 0 1 5.3 -
27 0 1 15.8 -
28 0 1 12.2 -
29 0 1 11.7 -
30 0 1 12.2 0
31 0 1 14.1 -
32 0 1 8.5 -
33 0 1 6.2 -
34 0 1 6.7 -
35 0 1 3.4 -
36 0 1 9.8 -
37 0 1 14.0 -
38 0 1 8.4 -
39 0 1 8.0 -
40 0 1 10.0 0
41 0 1 10.6 -
42 0 1 12.1 -
43 0 1 20.4 -
44 0 1 9.2 -
45 0 1 26.0 -
46 0 1 13.0 -
47 0 1 10.5 -
48 0 1 10.8 -
49 0 1 11.9 -
50 0 1 11.4 0
51 0 1 7.9 -
52 0 1 12 -
53 0 1 9.4 -
54 0 1 3.6 -
55 0 1 5.8 -
56 0 1 14.6 -
57 0 1 14.0 -
58 0 1 7.5 -
59 0 1 8.4 -
60 0 1 3.3 0
61 0 1 5.3 -
62 0 1 12.0 -
63 0 1 15.2 -
64 0 1 7.4 -
65 0 1 14.2 -
66 0 1 7.1 -
67 0 1 7.1 -
68 0 1 5.4 -
69 0 1 6.1 -
70 0 1 9.3 0.25
71 0 1 17.5 -
72 0 1 5.1 -
73 0 1 18.0 -
74 0 1 12.1 -
75 0 1 12.5 -
76 0 1 11.0 -
77 0 1 5.4 -
78 0 1 5.5 -
79 0 1 14.3 -
80 0 1 9.1 0
81 0 1 4.0 -
82 0 1 7.5 -
83 0 1 9.0 -
84 0 1 4.5 -
85 0 1 3.5 -
86 0 1 22.0 -
87 0 1 13.4 -
88 0 1 7.5 -
89 0 1 8.2 -
90 0 1 5.6 0
91 0 1 10.0 -
92 0 1 6.2 -
93 0 1 9.3 -
94 0 1 18.5 -
95 0 1 9.2 -
96 0 1 8.5 -
97 0 1 6.7 -
98 0 1 12.6 -
99 0 1 11.5 -
100 0 1 7.0 0

Minimum 0 1.0 3.3 0
Maximum 0 1.0 26.0 0.50

Mean 0 1.0 10.2 0.08
Median 0 1.0 9.4 0

Standard Dev. 0 0 4.4 0.17
Calcite Index - -

Note: "-" indicates no data. 
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Table G.165: Calcite Counts for LC_SPDC, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.6 -
2 0 1 18.5 -
3 0 1 10.4 -
4 0 1 11.1 -
5 0 1 8.6 -
6 0 1 7.4 -
7 0 1 20.5 -
8 0 1 22.5 -
9 0 1 7.3 -
10 0 1 8.0 0
11 0 1 15.6 -
12 0 1 9.4 -
13 0 1 4.9 -
14 0 1 7.5 -
15 0 1 8.0 -
16 0 1 4.5 -
17 0 1 8.9 -
18 0 1 9.1 -
19 0 1 7.5 -
20 0 1 6.1 0
21 0 1 12.2 -
22 0 1 9.2 -
23 0 1 12.0 -
24 0 1 8.2 -
25 0 1 6.1 -
26 0 1 12.2 -
27 0 1 12.5 -
28 0 1 8.4 -
29 0 1 9.4 -
30 0 1 10.0 0
31 0 1 8.0 -
32 0 1 7.6 -
33 0 1 10.0 -
34 0 1 16.5 -
35 0 1 6.1 -
36 0 1 14.1 -
37 0 1 9.2 -
38 0 1 10.1 -
39 0 1 9.7 -
40 0 1 15.8 0
41 0 1 9.4 -
42 0 1 7.5 -
43 0 1 7.5 -
44 0 1 9.2 -
45 0 1 8.7 -
46 0 1 6.9 -
47 0 1 21.0 -
48 0 1 20.1 -
49 0 1 7.6 -
50 0 1 14.4 0
51 0 1 8.9 -
52 0 1 9 -
53 0 1 13.4 -
54 0 1 22.5 -
55 0 1 7.3 -
56 0 1 8.6 -
57 0 1 12.0 -
58 0 1 11.5 -
59 0 1 2.0 -
60 0 1 5.5 0
61 0 1 6.5 -
62 0 1 5.5 -
63 0 1 15.2 -
64 0 1 14.5 -
65 0 1 10.8 -
66 0 1 8.0 -
67 0 1 5.5 -
68 0 1 9.0 -
69 0 1 5.3 -
70 0 1 6.5 0.25
71 0 1 12.0 -
72 0 1 13.0 -
73 0 1 5.0 -
74 0 1 11.5 -
75 0 1 7.5 -
76 0 1 5.5 -
77 0 1 8.6 -
78 0 1 14.0 -
79 0 1 3.0 -
80 0 1 9.9 0
81 0 1 13.4 -
82 0 1 3.6 -
83 0 1 10.4 -
84 0 1 9.7 -
85 0 1 16.0 -
86 0 1 18.9 -
87 0 1 7.6 -
88 0 1 6.8 -
89 0 1 10.7 -
90 0 1 5.7 0
91 0 1 8.9 -
92 0 1 6.6 -
93 0 1 11.7 -
94 0 1 6.7 -
95 0 1 11.2 -
96 0 1 5.6 -
97 0 1 7.5 -
98 0 1 10.1 -
99 0 1 4.7 -
100 0 1 18.0 0.25

Minimum 0 1.0 2.0 0
Maximum 0 1.0 22.5 0.25

Mean 0 1.0 9.9 0.05
Median 0 1.0 9.0 0

Standard Dev. 0 0 4.3 0.11
Calcite Index - -

Note: "-" indicates no data. 
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Table G.165: Calcite Counts for LC_SPDC, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 27.5 -
2 0 1 16.5 -
3 0 1 16.0 -
4 0 1 11.1 -
5 0 1 14.5 -
6 0 1 14.0 -
7 0 1 8.4 -
8 0 1 9.6 -
9 0 1 6.6 -
10 0 1 12.8 0
11 0 1 14.3 -
12 0 1 13.4 -
13 0 1 8.7 -
14 0 1 17.8 -
15 0 1 8.6 -
16 0 1 13.5 -
17 0 1 6.3 -
18 0 1 12.6 -
19 0 1 19.0 -
20 0 1 21.0 0
21 0 1 36.5 -
22 0 1 12.6 -
23 0 1 17.0 -
24 0 1 7.2 -
25 0 1 10.6 -
26 0 1 10.3 -
27 0 1 16.7 -
28 0 1 7.9 -
29 0 1 14.0 -
30 0 1 9.5 0
31 0 1 14.6 -
32 0 1 11.6 -
33 0 1 5.9 -
34 0 1 10.5 -
35 0 1 9.2 -
36 0 1 9.4 -
37 0 1 5.9 -
38 0 1 11.5 -
39 0 1 7.3 -
40 0 1 8.9 0
41 0 1 18.8 -
42 0 1 11.8 -
43 0 1 10.1 -
44 0 1 9.2 -
45 0 1 7.6 -
46 0 1 4.9 -
47 0 1 23.0 -
48 0 1 23.0 -
49 0 1 15.5 -
50 0 1 9.5 0
51 0 1 15.6 -
52 0 1 7.6 -
53 0 1 7.5 -
54 0 1 16.0 -
55 0 1 8.0 -
56 0 1 6.5 -
57 0 1 11.5 -
58 0 1 11.5 -
59 0 1 12.1 -
60 0 1 12.9 0
61 0 1 8.8 -
62 0 1 5.6 -
63 0 1 6.1 -
64 0 1 14.9 -
65 0 1 16.7 -
66 0 1 4.9 -
67 0 1 8.9 -
68 0 1 12.3 -
69 0 1 10.9 -
70 0 1 14.8 0
71 0 1 34.5 -
72 0 1 11.8 -
73 0 1 13.5 -
74 0 1 2.6 -
75 0 1 24.5 -
76 0 1 29.5 -
77 0 1 16.5 -
78 0 1 11.8 -
79 0 1 9.3 -
80 0 1 15.6 0.50
81 0 1 9.5 -
82 0 1 8.7 -
83 0 1 8.9 -
84 0 1 12.5 -
85 0 1 6.6 -
86 0 1 10.5 -
87 0 1 7.6 -
88 0 1 6.4 -
89 0 1 18.5 -
90 0 1 14.3 0
91 0 1 12.8 -
92 0 1 5.6 -
93 0 1 6.4 -
94 0 1 15.3 -
95 0 1 2.5 -
96 0 1 9.4 -
97 0 1 14.1 -
98 0 1 7.4 -
99 0 1 7.1 -
100 0 1 7.1 0

Minimum 0 1.0 2.5 0
Maximum 0 1.0 36.5 0.50

Mean 0 1.0 12.2 0.05
Median 0 1.0 11.3 0

Standard Dev. 0 0 6.0 0.16
Calcite Index - -

Note: "-" indicates no data. 
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Table G.166: Calcite Count for GH_ERSC4, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 silt -
2 0 0 silt -
3 0 0 2.7 -
4 0 0 silt -
5 0 0 silt -
6 0 0 1.6 -
7 0 0 1.2 -
8 0 0 1.3 -
9 0 0 1.1 -
10 0 0 silt 1.0
11 0 0 3.2 -
12 0 0 silt -
13 0 0 silt -
14 0 0 silt -
15 0 0 3.4 -
16 0 0 silt -
17 0 0 silt -
18 0 0 1.8 -
19 0 0 1.2 -
20 0 0 3.2 0.75
21 0 0 silt -
22 0 0 silt -
23 0 0 silt -
24 0 0 1.5 -
25 0 0 silt -
26 0 0 silt -
27 0 0 3.4 -
28 0 0 3.0 -
29 0 0 silt -
30 0 1 3.3 0.25
31 0 0 sand -
32 0 0 silt -
33 0 0 0.9 -
34 0 0 silt -
35 0 0 2.7 -
36 0 0 1.0 -
37 0 0 1.4 -
38 0 0 silt -
39 0 0 silt -
40 0 0 silt 1.0
41 0 0 silt -
42 0 1 2.2 -
43 0 0 sand -
44 0 0 1.1 -
45 0 0 0.3 -
46 0 0 sand -
47 0 0 silt -
48 0 0 sand -
49 0 0 silt -
50 0 1 1.5 0
51 0 0 silt -
52 0 0 silt -
53 0 0 silt -
54 0 0 silt -
55 0 1 3.4 -
56 0 0 silt -
57 0 0 1.7 -
58 0 0 1.0 -
59 0 0 silt -
60 0 0 silt 1.0
61 0 1 3.0 -
62 0 0 1.8 -
63 0 0 0.9 -
64 0 1 1.7 -
65 0 0 1.2 -
66 0 0 1.5 -
67 0 0 silt -
68 0 1 3.3 -
69 0 0 1.9 -
70 0 1 2.0 0.75
71 0 0 silt -
72 0 0 sand -
73 0 0 silt -
74 0 0 1.5 -
75 0 0 3.1 -
76 0 0 silt -
77 0 0 silt -
78 0 1 2.9 -
79 0 0 silt -
80 0 0 3.8 0
81 0 0 silt -
82 0 0 sand -
83 0 0 silt -
84 0 0 sand -
85 0 0 1.0 -
86 0 0 0.6 -
87 0 0 silt -
88 0 0 silt -
89 0 0 silt -
90 0 0 2.2 0
91 0 0 sand -
92 0 0 1.9 -
93 0 0 1.4 -
94 0 0 0.6 -
95 0 0 silt -
96 0 0 sand -
97 0 0 0.7 -
98 0 0 silt -
99 0 0 silt -
100 0 1 1.7 0.25

Minimum 0 0 0.3 0
Maximum 0 1.0 3.8 1.0

Mean 0 0.10 1.9 0.50
Standard dev. 0 0.30 0.9 0.44

Geometric mean - - 1.7 -
Median 0 0 1.7 0.50

Calcite Index - -

Note: "-" indicates no data. 

GH_ERSC4-1
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Table G.166: Calcite Count for GH_ERSC4, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 - silt -
2 0 - silt -
3 0 1 1.2 -
4 0 0 1.0 -
5 0 1 1.2 -
6 0 0 sand -
7 0 0 0.5 -
8 0 0 1.4 -
9 0 0 silt -
10 0 0 silt 1
11 0 0 silt -
12 0 0 0.9 -
13 0 0 silt -
14 0 0 1.0 -
15 0 0 0.9 -
16 0 0 1.4 -
17 0 0 0.7 -
18 0 0 1.4 -
19 0 1 0.9 -
20 0 1 2.0 0
21 0 0 0.9 -
22 0 0 sand -
23 0 0 0.8 -
24 0 0 sand -
25 0 0 sand -
26 0 0 0.6 -
27 0 0 0.8 -
28 0 0 1.0 -
29 0 0 1.3 -
30 0 0 0.6 0
31 0 0 sand -
32 0 0 0.6 -
33 0 0 1.5 -
34 0 1 1.3 -
35 0 0 0.7 -
36 0 0 0.9 -
37 0 1 1.3 -
38 0 0 0.5 -
39 0 1 1.3 -
40 0 1 1.2 0
41 0 0 2.0 -
42 0 0 silt -
43 0 0 0.9 -
44 0 0 1.6 -
45 0 1 2.7 -
46 0 1 1.6 -
47 0 0 1.6 -
48 0 0 1.1 -
49 0 0 1.2 -
50 0 1 1.1 0
51 0 1 1.8 -
52 0 1 2.0 -
53 0 - silt -
54 0 1 1.6 -
55 0 0 0.9 -
56 0 0 silt -
57 0 0 0.9 -
58 0 1 3.1 -
59 0 1 3.9 -
60 0 1 2.5 0.50
61 0 1 2.6 -
62 0 0 1.9 -
63 0 0 silt -
64 0 0 2.2 -
65 0 0 silt -
66 0 0 silt -
67 0 0 0.6 -
68 0 0 silt -
69 0 0 1.9 -
70 0 1 1.8 0.25
71 0 0 1.1 -
72 0 0 2.5 -
73 0 0 1.6 -
74 0 0 1.3 -
75 0 0 silt -
76 0 0 1.2 -
77 0 0 0.8 -
78 0 0 0.9 -
79 0 1 1.7 -
80 0 1 2.1 0.25
81 0 1 0.5 -
82 0 1 2.6 -
83 0 1 1.7 -
84 0 1 0.9 -
85 0 1 1.3 -
86 0 1 1.0 -
87 0 0 1.9 -
88 0 0 1.0 -
89 0 0 silt -
90 0 0 1.1 0
91 0 0 silt -
92 0 1 1.2 -
93 0 - silt -
94 0 - silt -
95 0 0 1.0 -
96 0 silt -
97 0 1 0.5 -
98 0 silt -
99 0 0 0.5 -
100 0 1 1.2 0

Minimum 0 0 0.5 0
Maximum 0 1.0 3.9 1.0

Mean 0 0.32 1.3 0.20
Standard dev. 0 0.47 0.7 0.33

Geometric mean - - 1.2 -
Median 0 0 1.2 0

Calcite Index - -

Note: "-" indicates no data. 

GH_ERSC4-2
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Table G.166: Calcite Count for GH_ERSC4, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.5 -
2 0 1 2.7 -
3 0 1 3.8 -
4 0 0 6.1 -
5 0 1 6.4 -
6 0 0 5.3 -
7 0 0 5.6 -
8 0 1 6.0 -
9 0 1 7.9 -
10 0 1 6.9 0
11 0 0 6.3 -
12 0 1 7.0 -
13 0 1 7.5 -
14 0 1 4.2 -
15 0 0 2.9 -
16 0 1 5.2 -
17 0 0 2.0 -
18 0 - silt -
19 0 1 3.3 -
20 0 1 4.5 0.50
21 0 1 sand -
22 0 1 5.7 -
23 0 1 5.7 -
24 0 0 3.9 -
25 0 1 5.8 -
26 0 0 6.0 -
27 0 1 7.1 -
28 0 1 8.2 -
29 0 1 9.6 -
30 0 1 5.3 0.75
31 0 0 5.3 -
32 0 1 6.0 -
33 0 0 4.0 -
34 0 0 7.7 -
35 0 1 6.5 -
36 0 1 5.3 -
37 0 1 5.5 -
38 0 0 5.0 -
39 0 0 5.6 -
40 0 1 4.0 0
41 0 0 3.9 -
42 0 1 3.8 -
43 0 1 5.6 -
44 0 0 4.7 -
45 0 1 5.3 -
46 0 1 5.2 -
47 0 s sand -
48 0 1 5.0 -
49 0 1 4.2 -
50 0 1 3.9 0.75
51 0 0 3.2 -
52 0 1 9.0 -
53 0 1 5.7 -
54 0 1 8.3 -
55 0 1 6.9 -
56 0 1 6.7 -
57 0 1 3.3 -
58 0 0 5.3 -
59 0 1 4.9 -
60 0 1 7.6 0.75
61 0 0 4.8 -
62 0 0 4.0 -
63 0 0 7.4 -
64 0 1 8.9 -
65 0 0 3.3 -
66 0 0 4.3 -
67 0 1 3.7 -
68 0 0 5.3 -
69 0 1 6.4 -
70 0 0 5.7 0.75
71 0 1 5.3 -
72 0 0 3.8 -
73 0 1 4.2 -
74 0 1 6.2 -
75 0 0 4.1 -
76 0 1 5.0 -
77 0 1 3.4 -
78 0 1 4.3 -
79 0 0 7.7 -
80 0 1 7.5 0.75
81 0 0 7.3 -
82 0 1 7.2 -
83 0 1 2.9 -
84 0 0 3.6 -
85 0 0 5.7 -
86 0 1 4.3 -
87 0 1 5.0 -
88 0 0 6.8 -
89 0 1 7.8 -
90 0 1 5.2 0.50
91 0 0 5.8 -
92 0 0 4.6 -
93 0 0 4.4 -
94 0 0 4.1 -
95 0 1 3.4 -
96 0 1 4.5 -
97 0 1 4.0 -
98 0 1 6.1 -
99 0 1 8.6 -
100 0 1 3.8 0

Minimum 0 0 2.0 0
Maximum 0 1.0 9.6 0.75

Mean 0 0.64 5.4 0.48
Standard dev. 0 0.48 1.6 0.34

Geometric mean - - 5.2 -
Median 0 1.0 5.3 0.63

Calcite Index - -

Note: "-" indicates no data. 

GH_ERSC4-3
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Table G.167: Calcite Count for GH_ER1A, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.4 -
2 0 1 12.4 -
3 0 1 4.3 -
4 0 0 4.1 -
5 0 1 8.9 -
6 0 1 8.0 -
7 0 1 10.2 -
8 0 1 7.9 -
9 0 1 6.5 -
10 0 1 6.0 0.25
11 0 0 4.0 -
12 0 0 7.6 -
13 0 1 6.5 -
14 0 1 7.7 -
15 0 0 5.6 -
16 0 0 5.5 -
17 0 1 5.8 -
18 0 0 6.0 -
19 0 0 8.5 -
20 0 1 7.4 0.25
21 0 0 5.7 -
22 0 1 12.0 -
23 0 1 6.9 -
24 0 0 6.4 -
25 0 0 4.8 -
26 0 0 7.0 -
27 0 0 8.8 -
28 0 0 7.9 -
29 0 1 7.2 -
30 0 1 11.0 0.50
31 0 1 5.5 -
32 0 0 7.6 -
33 0 1 7.9 -
34 0 0 4.8 -
35 0 0 7.2 -
36 0 1 6.4 -
37 0 1 9.0 -
38 0 1 8.2 -
39 0 1 12.1 -
40 0 1 10.9 0.25
41 0 1 12.4 -
42 0 0 3.5 -
43 0 0 7.5 -
44 0 0 1.7 -
45 0 0 4.9 -
46 0 1 7.9 -
47 0 0 3.5 -
48 0 0 3.8 -
49 0 0 5.0 -
50 0 1 3.2 0.25
51 0 1 5.4 -
52 0 1 30.0 -
53 0 0 18.0 -
54 0 1 7.1 -
55 0 0 8.5 -
56 0 0 3.6 -
57 0 1 11.6 -
58 0 1 9.1 -
59 0 0 11.0 -
60 0 0 6.6 0
61 0 0 6.0 -
62 0 1 9.5 -
63 0 0 6.3 -
64 0 0 7.0 -
65 0 1 6.4 -
66 0 0 2.8 -
67 0 0 7.9 -
68 0 0 3.7 -
69 0 1 6.1 -
70 0 1 8.4 0.50
71 0 0 6.3 -
72 0 1 6.5 -
73 0 0 9.8 -
74 0 0 2.0 -
75 0 1 8.2 -
76 0 0 7.8 -
77 0 1 3.9 -
78 0 1 7.4 -
79 0 0 10.2 -
80 0 0 5.3 0
81 0 1 7.4 -
82 0 1 8.7 -
83 0 1 3.6 -
84 0 0 5.1 -
85 0 0 6.9 -
86 0 0 6.1 -
87 0 0 4.9 -
88 0 1 6.2 -
89 0 1 11.4 -
90 0 1 7.4 0.25
91 0 0 11.0 -
92 0 1 8.8 -
93 0 0 3.5 -
94 0 0 4.8 -
95 0 0 8.4 -
96 0 0 6.6 -
97 0 0 3.3 -
98 0 0 8.2 -
99 0 0 5.7 -
100 0 0 13.5 0.75

Minimum 0 0 1.7 0
Maximum 0 1.0 30.0 0.75

Mean 0 0.47 7.3 0.30
Standard dev. 0 0.50 3.5 0.23

Geometric mean - - 6.7 -
Median 0 0 7.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

GH_ER1A-1
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Table G.167: Calcite Count for GH_ER1A, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 - - silt -
2 0 1 3.1 -
3 0 0 1.8 -
4 0 1 1.5 -
5 0 0 1.7 -
6 0 0 2.1 -
7 0 1 1.9 -
8 0 1 0.8 -
9 0 0 1.8 -
10 0 1 3.2 0.25
11 0 0 1.2 -
12 0 0 1.4 -
13 0 1 1.1 -
14 0 0 1.6 -
15 0 0 0.9 -
16 0 0 1.2 -
17 0 0 1.6 -
18 0 0 1.1 -
19 0 1 1.6 -
20 0 0 1.4 0
21 0 0 3.5 -
22 0 0 2.0 -
23 0 0 5.0 -
24 0 1 3.9 -
25 0 0 4.6 -
26 0 0 2.6 -
27 0 1 8.2 -
28 0 0 3.1 -
29 0 0 2.9 -
30 0 0 2.6 0.25
31 0 0 2.2 -
32 0 0 2.5 -
33 0 0 2.6 -
34 0 0 3.9 -
35 0 0 3.1 -
36 0 0 1.4 -
37 0 1 2.7 -
38 0 0 1.9 -
39 0 0 2.7 -
40 0 s sand 1.0
41 0 0 1.7 -
42 0 0 2.2 -
43 0 1 1.0 -
44 0 0 0.9 -
45 0 1 3.1 -
46 0 0 4.9 -
47 0 1 4.6 -
48 0 0 7.8 -
49 0 1 6.5 -
50 0 1 3.5 0.25
51 0 1 4.0 -
52 0 0 3.6 -
53 0 1 5.6 -
54 0 0 2.9 -
55 0 0 3.9 -
56 0 1 6.8 -
57 0 0 3.4 -
58 0 0 5.6 -
59 0 0 2.5 -
60 0 0 1.4 0
61 0 1 4.5 -
62 0 1 3.9 -
63 0 1 4.6 -
64 0 0 5.1 -
65 0 0 2.1 -
66 0 1 5.4 -
67 0 1 3.8 -
68 0 0 6.7 -
69 0 1 4.9 -
70 0 1 6.0 0.75
71 0 1 7.9 -
72 0 0 8.2 -
73 0 0 2.9 -
74 0 - sand -
75 0 0 1.6 -
76 0 0 3.1 -
77 0 0 5.1 -
78 0 1 3.8 -
79 0 1 2.3 -
80 0 1 13.6 0.25
81 0 0 2.0 -
82 0 0 5.4 -
83 0 0 1.5 -
84 0 0 5.6 -
85 0 1 6.8 -
86 0 1 9.5 -
87 0 0 1.6 -
88 0 1 8.8 -
89 0 0 3.7 -
90 0 0 1.6 0
91 0 0 1.6 -
92 0 0 2.0 -
93 0 1 3.1 -
94 0 0 1.1 -
95 0 0 2.0 -
96 0 0 3.1 -
97 0 0 1.9 -
98 0 0 1.5 -
99 0 0 2.1 -
100 0 0 3.0 0

Minimum 0 0 0.8 0
Maximum 0 1.0 13.6 1.0

Mean 0 0.34 3.4 0.28
Standard dev. 0 0.48 2.3 0.34

Geometric mean - - 2.8 -
Median 0 0 2.9 0.25

Calcite Index - -

Note: "-" indicates no data. 

GH_ER1A-2
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Table G.167: Calcite Count for GH_ER1A, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.8 -
2 0 0 4.3 -
3 0 0 6.3 -
4 0 1 6.1 -
5 0 0 3.9 -
6 0 1 6.7 -
7 0 0 6.2 -
8 0 0 4.2 -
9 0 1 7.0 -
10 0 0 4.9 0
11 0 0 2.7 -
12 0 0 5.1 -
13 0 1 9.9 -
14 0 0 4.4 -
15 0 1 6.3 -
16 0 0 5.0 -
17 0 0 3.0 -
18 0 1 7.5 -
19 0 1 8.2 -
20 0 0 4.9 0
21 0 1 3.7 -
22 0 1 5.6 -
23 0 0 5.5 -
24 0 0 4.6 -
25 0 1 6.8 -
26 0 1 5.2 -
27 0 0 5.2 -
28 0 0 4.7 -
29 0 1 11.9 -
30 0 0 7.8 0.25
31 0 1 5.3 -
32 0 1 6.8 -
33 0 0 6.3 -
34 0 1 4.6 -
35 0 0 3.5 -
36 0 1 3.8 -
37 0 0 4.3 -
38 0 1 5.9 -
39 0 1 4.8 -
40 0 1 6.3 0
41 0 1 5.4 -
42 0 1 6.5 -
43 0 0 6.6 -
44 0 0 5.4 -
45 0 1 7.9 -
46 0 1 7.5 -
47 0 1 4.4 -
48 0 1 13.2 -
49 0 0 6.2 -
50 0 1 11.3 0.25
51 0 1 6.7 -
52 0 0 5.0 -
53 0 0 1.5 -
54 0 0 4.8 -
55 0 0 5.4 -
56 0 0 5.0 -
57 0 1 6.7 -
58 0 1 8.7 -
59 0 1 9.1 -
60 0 1 12.7 0.25
61 0 1 6.0 -
62 0 0 7.1 -
63 0 1 6.1 -
64 0 0 8.0 -
65 0 0 5.1 -
66 0 sand -
67 0 0 1.4 -
68 0 0 6.6 -
69 0 0 7.8 -
70 0 0 7.6 0
71 0 1 8.3 -
72 0 0 7.9 -
73 0 0 7.9 -
74 0 0 1.2 -
75 0 0 8.4 -
76 0 0 5.0 -
77 0 1 5.2 -
78 0 1 8.0 -
79 0 1 5.7 -
80 0 0 5.3 0.25
81 0 0 6.7 -
82 0 1 4.5 -
83 0 0 5.7 -
84 0 0 2.7 -
85 0 0 3.1 -
86 0 1 8.5 -
87 0 1 6.5 -
88 0 0 4.9 -
89 0 0 2.3 -
90 0 0 2.4 0
91 0 0 9.5 -
92 0 1 5.4 -
93 0 1 5.5 -
94 0 1 5.8 -
95 0 1 6.7 -
96 0 0 8.0 -
97 0 1 5.5 -
98 0 1 6.0 -
99 0 1 4.4 -
100 0 0 3.6 0

Minimum 0 0 1.2 0
Maximum 0 1.0 13.2 0.25

Mean 0 0.48 6.0 0.10
Standard dev. 0 0.50 2.2 0.13

Geometric mean - - 5.6 -
Median 0 0 5.7 0

Calcite Index - -

Note: "-" indicates no data. 

GH_ER1A-3
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Table G.168: Calcite Count for GH_ERSC5, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.3 -
2 0 0 5.8 -
3 0 0 2.2 -
4 0 0 7.3 -
5 0 0 7.6 -
6 0 0 7.0 -
7 0 0 4.1 -
8 0 0 2.6 -
9 0 0 3.8 -
10 0 0 3.1 0
11 0 0 9.4 -
12 0 0 4.4 -
13 0 0 11.0 -
14 0 0 4.9 -
15 0 0 5.1 -
16 0 0 1.3 -
17 0 0 1.9 -
18 0 0 5.4 -
19 0 0 10.2 -
20 0 0 9.5 0.50
21 0 0 6.2 -
22 0 0 4.3 -
23 0 0 4.9 -
24 0 0 2.7 -
25 0 0 7.6 -
26 0 0 5.7 -
27 0 0 3.2 -
28 0 0 3.8 -
29 0 0 2.9 -
30 0 0 6.1 0.25
31 0 0 5.4 -
32 0 0 6.8 -
33 0 0 2.5 -
34 0 0 5.7 -
35 0 0 7.8 -
36 0 0 3.8 -
37 0 0 7.4 -
38 0 0 5.3 -
39 0 0 7.2 -
40 0 0 6.5 0.75
41 0 0 7.2 -
42 0 0 7.8 -
43 0 0 3.6 -
44 0 0 7.4 -
45 0 0 7.8 -
46 0 0 8.6 -
47 0 0 3.4 -
48 0 0 5.2 -
49 0 0 2.6 -
50 0 0 11.2 0
51 0 0 4.7 -
52 0 0 5.6 -
53 0 0 3.9 -
54 0 0 2.8 -
55 0 0 8.1 -
56 0 0 3.4 -
57 0 0 5.0 -
58 0 0 4.4 -
59 0 0 5.7 -
60 0 0 6.9 0.50
61 0 0 3.7 -
62 0 0 3.1 -
63 0 0 6.6 -
64 0 0 5.8 -
65 0 0 3.9 -
66 0 0 sand -
67 0 0 4.7 -
68 0 0 1.5 -
69 0 0 4.6 -
70 0 0 6.5 0.25
71 0 0 14.9 -
72 0 0 11.8 -
73 0 0 5.3 -
74 0 0 sand -
75 0 0 4.0 -
76 0 0 9.1 -
77 0 0 3.7 -
78 0 0 10.0 -
79 0 0 7.1 -
80 0 0 6.6 0.25
81 0 0 6.8 -
82 0 0 7.5 -
83 0 0 3.4 -
84 0 0 4.1 -
85 0 0 5.2 -
86 0 0 4.4 -
87 0 0 5.0 -
88 0 0 4.6 -
89 0 0 5.3 -
90 0 0 9.4 0.50
91 0 0 3.4 -
92 0 0 sand -
93 0 0 5.1 -
94 0 0 4.9 -
95 0 0 3.8 -
96 0 0 2.6 -
97 0 0 4.0 -
98 0 0 6.0 -
99 0 0 7.9 -
100 0 0 7.4 0.25

Minimum 0 0 1.3 0
Maximum 0 0 14.9 0.75

Mean 0 0 5.6 0.33
Standard dev. 0 0 2.4 0.24

Geometric mean - - 5.1 -
Median 0 0 5.3 0.25

Calcite Index - -

Note: "-" indicates no data. 

GH_ERSC5-1

0
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Table G.168: Calcite Count for GH_ERSC5, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.9 -
2 0 0 8.1 -
3 0 0 6.5 -
4 0 0 4.9 -
5 0 0 8.5 -
6 0 0 9.8 -
7 0 0 4.3 -
8 0 0 5.7 -
9 0 0 8.9 -
10 0 0 7.6 0
11 0 0 6.4 -
12 0 0 11.1 -
13 0 0 7.8 -
14 0 0 10.4 -
15 0 0 10.5 -
16 0 0 4.8 -
17 0 0 7.8 -
18 0 0 4.6 -
19 0 0 10.5 -
20 0 0 12.0 0.75
21 0 0 5.0 -
22 0 0 5.2 -
23 0 0 7.6 -
24 0 0 8.0 -
25 0 0 4.9 -
26 0 0 7.1 -
27 0 0 4.7 -
28 0 0 4.4 -
29 0 0 6.5 -
30 0 0 17.5 0.75
31 0 0 3.6 -
32 0 0 6.3 -
33 0 0 5.2 -
34 0 0 8.8 -
35 0 0 9.4 -
36 0 0 5.9 -
37 0 0 7.5 -
38 0 0 4.6 -
39 0 0 8.6 -
40 0 0 5.2 0.75
41 0 0 5.9 -
42 0 0 5.6 -
43 0 0 10.6 -
44 0 0 8.9 -
45 0 0 6.5 -
46 0 0 8.0 -
47 0 0 12.0 -
48 0 0 7.1 -
49 0 0 13.5 -
50 0 0 5.8 0.25
51 0 0 6.9 -
52 0 0 9.1 -
53 0 0 2.9 -
54 0 0 4.4 -
55 0 0 4.6 -
56 0 0 2.9 -
57 0 0 8.4 -
58 0 0 7.9 -
59 0 0 4.4 -
60 0 0 4.9 0
61 0 0 5.8 -
62 0 0 3.8 -
63 0 0 2.9 -
64 0 0 2.4 -
65 0 0 3.4 -
66 0 0 7.9 -
67 0 0 3.9 -
68 0 0 4.6 -
69 0 0 10.0 -
70 0 0 7.0 0.50
71 0 0 4.4 -
72 0 0 10.1 -
73 0 0 5.7 -
74 0 0 8.9 -
75 0 0 2.5 -
76 0 0 2.5 -
77 0 0 6.9 -
78 0 0 6.1 -
79 0 0 11.7 -
80 0 0 4.1 0.25
81 0 0 5.1 -
82 0 0 14.5 -
83 0 0 8.8 -
84 0 0 3.9 -
85 0 0 4.9 -
86 0 0 4.4 -
87 0 0 4.4 -
88 0 0 9.7 -
89 0 0 18.0 -
90 0 0 3.5 0
91 0 0 15.0 -
92 0 0 4.9 -
93 0 0 5.0 -
94 0 0 3.9 -
95 0 0 2.7 -
96 0 0 10.5 -
97 0 0 5.8 -
98 0 0 6.1 -
99 0 0 9.9 -
100 0 0 10.5 0.75

Minimum 0 0 2.4 0
Maximum 0 0 18.0 0.75

Mean 0 0 7.0 0.40
Standard dev. 0 0 3.2 0.34

Geometric mean - - 6.3 -
Median 0 0 6.2 0.38

Calcite Index - -

Note: "-" indicates no data. 

GH_ERSC5-2
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Table G.168: Calcite Count for GH_ERSC5, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 15.5 -
2 0 0 6.6 -
3 0 0 6.9 -
4 0 0 5.5 -
5 0 0 8.6 -
6 0 0 9.6 -
7 0 0 5.2 -
8 0 0 10.9 -
9 0 0 4.6 -
10 0 0 7.1 0.25
11 0 0 8.9 -
12 0 0 10.5 -
13 0 0 6.4 -
14 0 0 6.1 -
15 0 0 9.4 -
16 0 0 7.9 -
17 0 0 11.4 -
18 0 0 6.4 -
19 0 0 6.9 -
20 0 0 6.3 0.25
21 0 0 11.2 -
22 0 0 8.0 -
23 0 0 14.1 -
24 0 0 15.0 -
25 0 0 9.4 -
26 0 0 7.6 -
27 0 0 5.6 -
28 0 0 8.5 -
29 0 0 5.2 -
30 0 0 7.5 0
31 0 0 10.3 -
32 0 0 7.2 -
33 0 0 1.3 -
34 0 0 1.5 -
35 0 0 10.3 -
36 0 0 6.9 -
37 0 0 7.3 -
38 0 0 6.6 -
39 0 0 10.1 -
40 0 0 5.9 0
41 0 0 2.4 -
42 0 0 9.1 -
43 0 0 21.0 -
44 0 0 6.0 -
45 0 0 2.6 -
46 0 0 6.1 -
47 0 0 5.4 -
48 0 0 4.0 -
49 0 0 8.5 -
50 0 0 7.0 0
51 0 0 6.6 -
52 0 0 5.7 -
53 0 0 9.9 -
54 0 0 6.1 -
55 0 0 5.7 -
56 0 0 10.1 -
57 0 0 6.5 -
58 0 0 5.9 -
59 0 0 3.4 -
60 0 0 8.5 0.50
61 0 0 5.9 -
62 0 0 9.4 -
63 0 0 3.7 -
64 0 0 6.3 -
65 0 0 6.9 -
66 0 0 10.0 -
67 0 0 8.3 -
68 0 0 3.2 -
69 0 0 9.5 -
70 0 0 8.0 0
71 0 0 5.5 -
72 0 0 8.0 -
73 0 0 4.9 -
74 0 0 6.3 -
75 0 0 5.0 -
76 0 0 4.9 -
77 0 0 8.7 -
78 0 0 5.0 -
79 0 0 12.6 -
80 0 0 7.4 0.50
81 0 0 8.1 -
82 0 0 7.7 -
83 0 0 9.0 -
84 0 0 8.9 -
85 0 0 6.7 -
86 0 0 2.6 -
87 0 0 5.9 -
88 0 0 4.6 -
89 0 0 3.9 -
90 0 0 9.8 0.50
91 0 0 5.1 -
92 0 0 4.4 -
93 0 0 1.1 -
94 0 0 8.4 -
95 0 0 16.5 -
96 0 0 4.1 -
97 0 0 6.0 -
98 0 0 6.3 -
99 0 0 4.1 -
100 0 0 2.1 0

Minimum 0 0 1.1 0
Maximum 0 0 21.0 0.50

Mean 0 0 7.3 0.20
Standard dev. 0 0 3.2 0.23

Geometric mean - - 6.5 -
Median 0 0 6.8 0.13

Calcite Index - -

Note: "-" indicates no data. 

GH_ERSC5-3
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Table G.169: Calcite Count for GH_SCDTC, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.6 -
2 0 0 6.2 -
3 0 0 5.9 -
4 0 0 5.3 -
5 0 1 5.2 -
6 0 0 5.6 -
7 0 0 5.1 -
8 0 0 9.4 -
9 0 0 5.7 -
10 0 1 4.9 0.25
11 0 1 5.3 -
12 0 0 5.4 -
13 0 1 7.8 -
14 0 0 12.5 -
15 0 1 10.6 -
16 0 1 6.2 -
17 0 1 4.9 -
18 0 0 1.7 -
19 0 1 6.0 -
20 0 1 5.1 0
21 0 0 4.9 -
22 0 0 5.1 -
23 0 1 5.7 -
24 0 0 6.9 -
25 0 0 6.8 -
26 0 1 8.4 -
27 0 1 7.3 -
28 0 1 5.7 -
29 0 1 2.9 -
30 0 0 6.3 0.25
31 0 0 5.6 -
32 0 0 5.5 -
33 0 1 8.8 -
34 0 0 5.7 -
35 0 1 9.4 -
36 0 0 5.6 -
37 0 1 9.3 -
38 0 1 6.5 -
39 0 1 6.9 -
40 0 0 4.0 0
41 0 1 6.5 -
42 0 0 4.3 -
43 0 0 4.1 -
44 0 0 5.2 -
45 0 0 3.3 -
46 0 0 5.7 -
47 0 0 6.6 -
48 0 0 4.9 -
49 0 0 5.4 -
50 0 0 3.9 0.25
51 0 1 7.6 -
52 0 1 11.4 -
53 0 0 6.9 -
54 0 1 6.6 -
55 0 0 6.8 -
56 0 0 4.2 -
57 0 0 6.7 -
58 0 1 6.1 -
59 0 1 7.9 -
60 0 1 11.7 0.75
61 0 1 10.6 -
62 0 1 5.2 -
63 0 0 3.9 -
64 0 0 5.3 -
65 0 1 5.6 -
66 0 0 4.3 -
67 0 0 3.9 -
68 0 0 3.4 -
69 0 0 4.4 -
70 0 0 4.8 0
71 0 1 7.0 -
72 0 1 5.2 -
73 0 0 6.1 -
74 0 0 2.2 -
75 0 1 4.9 -
76 0 1 7.8 -
77 0 0 6.0 -
78 0 0 5.8 -
79 0 1 6.7 -
80 0 0 7.2 0.25
81 0 1 7.0 -
82 0 0 3.4 -
83 0 0 6.6 -
84 0 0 5.6 -
85 0 1 4.3 -
86 0 1 4.6 -
87 0 0 4.3 -
88 0 0 2.2 -
89 0 0 2.5 -
90 0 1 3.9 0
91 0 1 4.5 -
92 0 0 5.7 -
93 0 0 7.9 -
94 0 1 8.8 -
95 0 0 9.4 -
96 0 1 9.0 -
97 0 0 5.8 -
98 0 0 5.9 -
99 0 0 3.2 -
100 0 0 4.1 0

Minimum 0 0 1.7 0
Maximum 0 1.0 12.5 0.75

Mean 0 0.41 6.0 0.18
Standard dev. 0 0.49 2.1 0.24

Geometric mean - - 5.6 -
Median 0 0 5.7 0.13

Calcite Index - -

Note: "-" indicates no data. 

RG_SCDTC-1
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Table G.169: Calcite Count for GH_SCDTC, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.6 -
2 0 1 8.2 -
3 0 0 6.3 -
4 0 1 7.4 -
5 0 0 4.0 -
6 0 1 9.2 -
7 0 1 4.7 -
8 0 0 6.6 -
9 0 0 4.6 -
10 0 1 18.5 0.75
11 0 0 3.4 -
12 0 1 5.7 -
13 0 1 11.5 -
14 0 1 11.0 -
15 0 1 8.6 -
16 0 1 5.0 -
17 0 1 5.3 -
18 0 1 5.6 -
19 0 0 4.2 -
20 0 1 5.9 0.25
21 0 1 6.0 -
22 0 1 6.8 -
23 0 0 4.1 -
24 0 1 6.2 -
25 0 0 5.3 -
26 0 0 4.5 -
27 0 0 5.2 -
28 0 1 15.2 -
29 0 1 7.8 -
30 0 0 4.2 0
31 0 0 4.4 -
32 0 0 3.9 -
33 0 0 6.5 -
34 0 1 4.5 -
35 0 0 1.6 -
36 0 1 6.0 -
37 0 0 2.2 -
38 0 1 5.7 -
39 0 0 2.5 -
40 0 1 4.4 0.50
41 0 1 4.5 -
42 0 0 7.6 -
43 0 1 5.2 -
44 0 0 4.7 -
45 0 1 6.5 -
46 0 0 s -
47 0 1 12.6 -
48 0 1 5.8 -
49 0 1 9.9 -
50 0 1 7.2 0.50
51 0 1 7.6 -
52 0 1 8.8 -
53 0 0 4.3 -
54 0 0 2.2 -
55 0 1 7.9 -
56 0 1 5.4 -
57 0 1 5.9 -
58 0 1 4.7 -
59 0 0 4.9 -
60 0 1 5.6 0.25
61 0 0 5.0 -
62 0 1 5.8 -
63 0 1 12.7 -
64 0 0 10.0 -
65 0 1 5.3 -
66 0 0 5.3 -
67 0 1 8.4 -
68 0 0 4.4 -
69 0 1 6.0 -
70 0 1 8.6 0.75
71 0 1 6.9 -
72 0 0 5.0 -
73 0 1 4.7 -
74 0 1 4.9 -
75 0 s s -
76 0 1 6.0 -
77 0 0 9.0 -
78 0 0 4.0 -
79 0 1 3.9 -
80 0 1 7.3 0.75
81 0 1 10.9 -
82 0 1 5.3 -
83 0 1 12.1 -
84 0 1 4.0 -
85 0 0 6.0 -
86 0 1 7.0 -
87 0 1 9.2 -
88 0 1 4.3 -
89 0 0 3.2 -
90 0 0 4.3 0
91 0 1 6.4 -
92 0 0 5.2 -
93 0 0 3.5 -
94 0 0 8.3 -
95 0 0 4.2 -
96 0 0 4.3 -
97 0 0 4.2 -
98 0 0 6.6 -
99 0 0 4.5 -
100 0 0 8.6 0

Minimum 0 0 1.6 0
Maximum 0 1.0 18.5 0.75

Mean 0 0.58 6.3 0.38
Standard dev. 0 0.50 2.7 0.32

Geometric mean - - 5.8 -
Median 0 1.0 5.6 0.38

Calcite Index - -

Note: "-" indicates no data. 

RG_SCDTC-2
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Table G.169: Calcite Count for GH_SCDTC, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.2 -
2 0 0 4.2 -
3 0 0 3.1 -
4 0 0 3.8 -
5 0 0 4.4 -
6 0 1 2.8 -
7 0 0 1.9 -
8 0 0 5.3 -
9 0 0 2.7 -
10 0 0 3.9 0
11 0 1 5.0 -
12 0 0 8.9 -
13 0 0 3.8 -
14 0 1 7.9 -
15 0 1 11.0 -
16 0 1 8.1 -
17 0 1 3.3 -
18 0 0 5.8 -
19 0 0 2.4 -
20 0 0 3.6 0.25
21 0 1 7.0 -
22 0 0 9.0 -
23 0 1 6.8 -
24 0 1 6.9 -
25 0 0 6.6 -
26 0 0 6.2 -
27 0 1 7.5 -
28 0 1 8.3 -
29 0 0 2.8 -
30 0 1 8.0 0.25
31 0 0 1.6 -
32 0 1 6.9 -
33 0 1 7.0 -
34 0 1 3.5 -
35 0 1 5.2 -
36 0 1 5.5 -
37 0 0 4.0 -
38 0 0 4.1 -
39 0 1 5.2 -
40 0 0 4.3 0
41 0 0 3.7 -
42 0 0 3.6 -
43 0 0 5.1 -
44 0 0 3.9 -
45 0 1 6.2 -
46 0 1 8.1 -
47 0 1 10.1 -
48 0 1 8.6 -
49 0 1 7.1 -
50 0 0 4.2 0
51 0 0 5.8 -
52 0 1 5.2 -
53 0 0 5.5 -
54 0 1 7.3 -
55 0 0 4.9 -
56 0 1 9.9 -
57 0 0 7.8 -
58 0 0 6.4 -
59 0 1 13.1 -
60 0 0 5.4 0.25
61 0 0 6.7 -
62 0 1 3.8 -
63 0 1 3.5 -
64 0 1 5.5 -
65 0 0 6.1 -
66 0 0 6.2 -
67 0 1 5.8 -
68 0 1 10.5 -
69 0 1 5.4 -
70 0 1 9.2 0
71 0 1 5.6 -
72 0 0 8.8 -
73 0 0 4.8 -
74 0 0 4.0 -
75 0 1 4.9 -
76 0 0 5.2 -
77 0 0 5.7 -
78 0 0 4.9 -
79 0 1 11.5 -
80 0 0 6.6 0
81 0 1 8.7 -
82 0 1 5.5 -
83 0 0 5.7 -
84 0 1 6.8 -
85 0 1 5.7 -
86 0 0 11.1 -
87 0 0 6.7 -
88 0 0 8.7 -
89 0 1 8.1 -
90 0 0 3.8 0
91 0 1 8.8 -
92 0 0 4.9 -
93 0 0 8.5 -
94 0 0 7.1 -
95 0 0 1.6 -
96 0 0 8.5 -
97 0 0 6.2 -
98 0 0 8.1 -
99 0 0 4.6 -
100 0 1 5.6 0.25

Minimum 0 0 1.6 0
Maximum 0 1.0 13.1 0.25

Mean 0 0.44 6.0 0.10
Standard dev. 0 0.50 2.3 0.13

Geometric mean - - 5.6 -
Median 0 0 5.7 0

Calcite Index - -

Note: "-" indicates no data. 

RG_SCDTC-3
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Table G.170: Calcite Count for RG_EL20, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 12.0 -
2 0 0 4.8 -
3 0 0 7.7 -
4 0 0 14.0 -
5 0 0 14.1 -
6 0 0 5.7 -
7 0 0 12.9 -
8 0 0 4.3 -
9 0 0 8.2 -
10 0 0 9.9 0.25
11 0 0 7.1 -
12 0 1 4.3 -
13 0 0 11.0 -
14 0 0 9.1 -
15 0 0 5.2 -
16 0 0 6.1 -
17 0 0 4.4 -
18 0 0 9.9 -
19 0 0 2.4 -
20 0 0 8.0 0.25
21 0 0 7.9 -
22 0 0 3.4 -
23 0 0 6.0 -
24 0 0 7.1 -
25 0 0 3.2 -
26 0 0 9.4 -
27 0 0 3.6 -
28 0 0 4.5 -
29 0 0 7.4 -
30 0 0 8.5 0.50
31 0 0 2.7 -
32 0 0 10.6 -
33 0 0 7.4 -
34 0 0 8.2 -
35 0 0 6.4 -
36 - - sand -
37 0 0 7.6 -
38 0 0 11.3 -
39 0 0 4.9 -
40 0 0 3.7 0
41 0 0 5.6 -
42 0 1 4.4 -
43 0 0 8.3 -
44 0 0 8.9 -
45 0 0 1.5 -
46 0 0 3.0 -
47 0 0 5.7 -
48 0 0 6.3 -
49 0 0 3.5 -
50 0 0 11.0 0
51 0 0 6.2 -
52 0 0 4.9 -
53 0 0 12.6 -
54 0 0 7.1 -
55 0 0 sand -
56 0 0 8.4 -
57 0 0 5.1 -
58 0 0 5.0 -
59 0 0 12.0 -
60 0 0 4.1 0
61 0 0 2.6 -
62 0 0 0.8 -
63 0 0 4.3 -
64 0 0 6.3 -
65 0 0 9.1 -
66 0 0 0.5 -
67 0 s s -
68 0 0 2.1 -
69 0 0 5.6 -
70 0 0 6.9 0
71 0 0 sand -
72 0 0 5.5 -
73 0 0 2.7 -
74 0 1 6.5 -
75 0 0 6.2 -
76 0 0 7.0 -
77 0 0 4.6 -
78 0 0 2.1 -
79 0 0 2.0 -
80 0 1 5.5 0
81 0 0 3.7 -
82 0 0 3.1 -
83 0 0 4.7 -
84 0 0 5.0 -
85 0 0 2.0 -
86 0 s s -
87 0 0 11.3 -
88 0 0 5.0 -
89 0 0 6.2 -
90 0 0 3.3 0
91 0 1 4.3 -
92 0 0 2.2 -
93 0 0 5.0 -
94 0 0 4.5 -
95 0 0 13.2 -
96 0 1 4.6 -
97 0 0 1.7 -
98 0 0 10.0 -
99 0 0 1.6 -
100 0 0 4.3 0

Minimum 0 0 0.5 0
Maximum 0 1.0 14.1 0.50

Mean 0 0.06 6.2 0.10
Standard dev. 0 0.24 3.2 0.17

Geometric mean - - 5.3 -
Median 0 0 5.6 0

Calcite Index - -

Note: "-" indicates no data. 

0.06
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Table G.170: Calcite Count for RG_EL20, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.4 -
2 0 0 13.2 -
3 0 0 6.5 -
4 0 0 7.0 -
5 0 0 4.3 -
6 0 0 8.2 -
7 0 0 7.5 -
8 0 1 7.5 -
9 0 1 7.0 -
10 0 0 6.5 0.25
11 0 1 7.0 -
12 0 0 3.4 -
13 0 1 5.5 -
14 0 1 7.0 -
15 0 1 6.9 -
16 0 1 11.0 -
17 0 1 6.6 -
18 0 1 8.3 -
19 0 0 7.6 -
20 0 0 7.4 0.50
21 0 1 10.2 -
22 0 0 6.5 -
23 0 1 8.5 -
24 0 1 12.0 -
25 0 0 9.1 -
26 0 1 9.0 -
27 0 0 6.6 -
28 0 1 4.0 -
29 0 1 2.6 -
30 0 1 8.6 0.25
31 0 0 5.6 -
32 0 1 15.1 -
33 0 0 4.2 -
34 0 1 8.6 -
35 0 0 3.1 -
36 0 0 9.2 -
37 0 1 7.3 -
38 0 1 9.0 -
39 0 0 6.0 -
40 0 1 8.0 0.75
41 0 1 7.0 -
42 0 1 4.0 -
43 0 1 7.1 -
44 0 0 8.2 -
45 0 1 9.0 -
46 0 0 6.4 -
47 0 0 4.3 -
48 0 1 13.1 -
49 0 0 4.2 -
50 0 1 5.9 0.50
51 0 1 8.0 -
52 0 1 6.2 -
53 0 1 4.4 -
54 0 1 9.0 -
55 0 1 7.2 -
56 0 0 4.2 -
57 0 0 1.9 -
58 0 0 8.9 -
59 0 0 4.3 -
60 0 1 5.5 0.50
61 0 0 5.9 -
62 0 0 5.4 -
63 0 0 3.6 -
64 0 1 8.6 -
65 0 1 7.6 -
66 0 0 5.4 -
67 0 0 8.6 -
68 0 0 7.2 -
69 0 1 11.6 -
70 0 0 2.6 0.25
71 0 1 9.4 -
72 0 0 5.4 -
73 0 0 8.9 -
74 0 0 2.1 -
75 0 0 5.4 -
76 0 0 6.0 -
77 0 1 4.1 -
78 0 1 6.9 -
79 0 1 8.0 -
80 0 1 4.5 0.50
81 0 1 6.5 -
82 0 1 6.3 -
83 0 0 2.6 -
84 0 0 3.4 -
85 0 0 5.6 -
86 0 1 6.3 -
87 0 0 4.3 -
88 0 1 4.4 -
89 0 0 4.6 -
90 0 0 3.6 0.25
91 0 1 6.4 -
92 0 1 7.6 -
93 0 1 9.5 -
94 0 0 5.4 -
95 0 0 4.6 -
96 0 1 7.1 -
97 0 1 4.6 -
98 0 0 4.5 -
99 0 1 9.2 -
100 0 1 6.0 0.75

Minimum 0 0 1.9 0.25
Maximum 0 1.0 15.1 0.75

Mean 0 0.52 6.7 0.45
Standard dev. 0 0.50 2.5 0.20

Geometric mean - - 6.2 -
Median 0 1.0 6.6 0.50

Calcite Index - -

Note: "-" indicates no data. 

0.52
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Table G.170: Calcite Count for RG_EL20, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 13.0 -
2 0 1 5.0 -
3 0 1 4.4 -
4 0 1 9.3 -
5 0 0 6.1 -
6 0 1 14.6 -
7 0 0 3.0 -
8 0 0 9.4 -
9 0 0 3.4 -
10 0 0 5.6 0.50
11 1 1 3.6 -
12 0 0 3.1 -
13 0 1 3.5 -
14 0 0 8.0 -
15 0 1 14.3 -
16 0 0 0.9 -
17 1 1 11.7 -
18 0 1 3.1 -
19 0 0 2.6 -
20 0 1 6.5 0
21 0 1 5.5 -
22 0 1 4.6 -
23 0 1 6.3 -
24 0 1 4.9 -
25 0 0 13.0 -
26 0 0 2.4 -
27 0 0 3.6 -
28 0 0 4.0 -
29 0 1 9.4 -
30 0 0 14.4 0.50
31 0 0 15.7 -
32 0 0 16.5 -
33 0 0 6.8 -
34 0 1 6.9 -
35 0 1 11.3 -
36 0 0 4.6 -
37 0 1 14.0 -
38 0 0 10.0 -
39 0 1 5.0 -
40 0 1 8.2 0.50
41 0 0 10.7 -
42 0 1 6.0 -
43 - - s -
44 0 0 3.0 -
45 0 0 4.9 -
46 0 0 6.3 -
47 0 0 6.9 -
48 0 0 6.2 -
49 0 0 3.0 -
50 0 1 6.2 0.50
51 0 0 4.7 -
52 0 1 6.9 -
53 0 1 11.3 -
54 0 0 7.1 -
55 0 0 8.0 -
56 0 0 1.5 -
57 0 0 3.1 -
58 0 1 16.6 -
59 0 1 7.1 -
60 0 0 6.0 0
61 0 0 8.1 -
62 0 1 4.7 -
63 - - s -
64 0 0 4.6 -
65 0 0 5.3 -
66 0 0 9.7 -
67 0 1 4.5 -
68 0 1 8.6 -
69 0 1 12.1 -
70 0 1 8.0 0.25
71 0 0 7.6 -
72 0 0 8.9 -
73 0 1 12.0 -
74 0 1 6.5 -
75 0 1 4.9 -
76 0 0 3.7 -
77 0 1 6.5 -
78 0 0 3.1 -
79 0 0 4.4 -
80 0 1 7.1 0.25
81 0 0 5.6 -
82 0 0 6.2 -
83 0 1 14.3 -
84 0 1 3.9 -
85 0 0 3.1 -
86 0 0 2.0 -
87 0 1 8.6 -
88 0 1 18.5 -
89 0 1 6.5 -
90 0 0 4.7 0.25
91 0 0 7.7 -
92 0 0 8.2 -
93 0 1 20.0 -
94 0 1 16.5 -
95 0 0 s -
96 0 0 5.0 -
97 0 1 6.0 -
98 0 0 6.2 -
99 0 0 3.0 -
100 0 0 5.6 0

Minimum 0 0 0.9 0
Maximum 1.0 1.0 20.0 0.50

Mean 0.020 0.46 7.3 0.28
Standard dev. 0.14 0.50 4.1 0.22

Geometric mean - - 6.2 -
Median 0 0 6.2 0.25

Calcite Index - -

Note: "-" indicates no data. 

0.48
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Table G.170: Calcite Count for RG_EL20, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.8 -
2 0 0 7.9 -
3 0 1 11.2 -
4 0 1 9.8 -
5 0 0 7.2 -
6 0 0 8.2 -
7 0 1 6.7 -
8 0 1 8.3 -
9 0 0 3.9 -
10 0 1 6.2 0.25
11 0 0 7.9 -
12 0 0 8.7 -
13 0 0 4.9 -
14 0 1 12.6 -
15 0 1 11.2 -
16 0 0 3.6 -
17 0 0 6.0 -
18 0 0 2.9 -
19 0 1 5.3 -
20 0 1 3.4 0.75
21 0 1 6.6 -
22 0 1 6.4 -
23 0 1 6.5 -
24 0 1 16.0 -
25 0 1 7.0 -
26 0 1 5.3 -
27 0 1 10.4 -
28 0 1 8.6 -
29 0 1 7.9 -
30 0 1 10.1 0.25
31 0 1 9.5 -
32 0 1 15.2 -
33 0 1 8.3 -
34 0 1 5.6 -
35 0 0 1.3 -
36 0 1 6.2 -
37 0 1 7.4 -
38 0 1 6.5 -
39 0 1 7.6 -
40 0 0 12.2 0.25
41 0 1 5.6 -
42 0 1 10.6 -
43 0 1 4.2 -
44 0 0 0.9 -
45 0 0 2.0 -
46 0 1 5.2 -
47 0 1 2.1 -
48 0 0 14.0 -
49 0 1 8.0 -
50 0 0 5.1 0.25
51 0 0 5.6 -
52 0 1 5.7 -
53 0 1 10.3 -
54 0 1 5.2 -
55 0 1 10.1 -
56 0 1 14.2 -
57 0 1 9.7 -
58 0 0 9.6 -
59 0 1 5.4 -
60 0 0 4.0 0
61 0 0 6.1 -
62 0 0 3.6 -
63 0 1 21.6 -
64 0 0 5.4 -
65 0 1 6.2 -
66 0 1 11.1 -
67 0 1 10.9 -
68 0 1 7.4 -
69 0 0 6.0 -
70 0 0 10.1 0
71 0 0 7.0 -
72 0 0 5.8 -
73 0 0 3.3 -
74 0 0 3.5 -
75 0 0 5.0 -
76 0 0 3.2 -
77 0 0 1.6 -
78 0 0 2.9 -
79 0 1 10.4 -
80 0 1 17.0 0
81 0 0 18.1 -
82 0 0 5.9 -
83 0 0 5.6 -
84 0 1 6.7 -
85 0 0 15.4 -
86 0 1 10.3 -
87 0 1 4.6 -
88 0 1 6.6 -
89 0 1 7.0 -
90 0 0 4.6 0.25
91 0 1 8.0 -
92 0 1 7.4 -
93 0 1 14.4 -
94 0 1 12.3 -
95 0 1 11.3 -
96 0 1 9.4 -
97 0 1 19.6 -
98 0 1 7.3 -
99 0 1 10.6 -
100 0 1 17.4 0.25

Minimum 0 0 0.9 0
Maximum 0 1.0 21.6 0.75

Mean 0 0.62 8.0 0.23
Standard dev. 0 0.49 4.1 0.22

Geometric mean - - 6.9 -
Median 0 1.0 7.1 0.25

Calcite Index - -

Note: "-" indicates no data. 

0.62
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Table G.170: Calcite Count for RG_EL20, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.0 -
2 0 0 7.0 -
3 0 0 19.2 -
4 0 1 13.2 -
5 0 0 8.6 -
6 0 0 9.4 -
7 0 1 1.0 -
8 0 1 2.5 -
9 0 1 16.4 -
10 0 0 5.0 0.25
11 0 0 8.5 -
12 0 0 10.2 -
13 0 0 16.0 -
14 0 0 21.5 -
15 0 0 14.3 -
16 0 0 8.0 -
17 0 0 4.9 -
18 0 1 4.5 -
19 0 0 5.5 -
20 0 0 4.2 0.25
21 0 0 5.1 -
22 0 0 15.5 -
23 0 0 8.4 -
24 0 0 17.5 -
25 0 0 4.3 -
26 0 1 11.6 -
27 0 0 7.0 -
28 0 0 10.4 -
29 0 1 10.9 -
30 0 0 4.0 0.75
31 0 0 2.6 -
32 0 0 4.4 -
33 0 0 1.1 -
34 0 0 5.7 -
35 0 0 5.5 -
36 0 0 9.4 -
37 0 0 s -
38 0 0 3.0 -
39 0 0 3.2 -
40 0 0 4.9 0.50
41 0 0 6.7 -
42 0 1 13.1 -
43 0 0 4.6 -
44 0 0 s -
45 0 1 6.6 -
46 0 0 4.9 -
47 0 0 3.5 -
48 0 0 4.9 -
49 0 0 7.0 -
50 0 0 6.2 0.75
51 0 1 7.6 -
52 0 1 9.7 -
53 0 0 3.4 -
54 0 0 9.1 -
55 0 1 10.1 -
56 0 0 21.3 -
57 0 0 3.6 -
58 0 0 5.0 -
59 0 0 5.1 -
60 0 0 7.5 0
61 0 0 6.6 -
62 0 0 4.3 -
63 0 0 8.2 -
64 0 0 1.9 -
65 0 0 1.4 -
66 0 0 4.2 -
67 0 1 7.1 -
68 0 1 5.6 -
69 0 1 4.0 -
70 0 0 5.1 0.50
71 0 1 3.9 -
72 0 1 5.9 -
73 0 1 7.2 -
74 0 1 7.2 -
75 0 0 4.9 -
76 0 0 13.4 -
77 0 0 3.2 -
78 0 0 8.2 -
79 0 0 6.4 -
80 0 0 8.0 0
81 0 0 7.3 -
82 0 0 9.1 -
83 0 1 10.7 -
84 0 0 13.2 -
85 0 1 5.1 -
86 0 0 22.3 -
87 0 1 6.2 -
88 0 0 4.1 -
89 0 0 7.2 -
90 0 0 6.1 0.50
91 0 1 6.1 -
92 0 1 7.0 -
93 0 1 6.4 -
94 0 0 3.0 -
95 0 1 10.0 -
96 0 0 9.5 -
97 0 0 6.3 -
98 0 0 4.4 -
99 0 0 s -
100 0 1 7.6 0

Minimum 0 0 1.0 0
Maximum 0 1.0 22.3 0.75

Mean 0 0.3 7.6 0.35
Standard dev. 0 0.4 4.4 0.29

Geometric mean - - 6.4 -
Median 0 0 6.6 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.171: Pebble and Calcite Count, RG_ERCKUT, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.5  -
2 0 1 5.0  -
3 0 0 3.0  -
4 1 1 6.0  -
5 1 1 8.5  -
6 2 1 17.0  -
7 0 1 4.5  -
8 0 1 7.0  -
9 1 1 8.0  -
10 1 1 9.5 0.25
11 2 1 19.0  -
12 1 1 6.5  -
13 1 1 9.0  -
14 0 0 2.0  -
15 0 0 1.5  -
16 0 1 4.0  -
17 0 0 2.5  -
18 0 0 1.5  -
19 1 1 5.5  -
20 1 1 8.5 0.50
21 1 1 11.0  -
22 0 0 2.5  -
23 0 0 2.0  -
24 1 1 15.0  -
25 1 1 7.5  -
26 1 1 6.0  -
27 1 1 5.0  -
28 1 1 5.0  -
29 0 0 3.5  -
30 1 1 6.5 0.25
31 0 1 7.0  -
32 0 0 3.0  -
33 0 0 2.5  -
34 0 0 1.0  -
35 0 1 11.0  -
36 0 0 1.5  -
37 0 1 7.0  -
38 0 0 2.0  -
39 0 0 1.5  -
40 2 1 26.0 0.25
41 0 1 12.0  -
42 2 1 15.0  -
43 0 0 2.5  -
44 0 0 3.0  -
45 1 1 12.5  -
46 0 0 4.0  -
47 0 1 13.0  -
48 0 1 16.5  -
49 0 1 5.0  -
50 0 0 3.5 0
51 0 0 2.0  -
52 0 0 1.5  -
53 1 1 6.0  -
54 2 1 14.0  -
55 0 0 1.5  -
56 0 1 9.0  -
57 0 1 10.5  -
58 0 1 7.5  -
59 1 1 17.5  -
60 0 1 12.0 0.25
61 0 0 2.5  -
62 1 1 6.0  -
63 0 1 8.5  -
64 0 0 2.0  -
65 2 1 32.0  -
66 0 1 16.0  -
67 0 1 7.5  -
68 0 0 1.0  -
69 0 1 10.0  -
70 0 1 9.0 0.50
71 1 1 21.0  -
72 0 0 2.5  -
73 1 1 11.0  -
74 0 0 1.5  -
75 0 0 3.0  -
76 0 1 6.5  -
77 0 0 2.0  -
78 0 1 14.0  -
79 0 0 3.0  -
80 0 1 5.0 0
81 1 1 11.0  -
82 0 0 2.5  -
83 0 1 14.5  -
84 0 1 7.0  -
85 0 1 6.0  -
86 0 1 9.5  -
87 0 1 4.0  -
88 2 1 17.0  -
89 1 1 11.0  -
90 1 1 18.0 0.25
91 1 1 11.5  -
92 0 0 1.5  -
93 0 1 7.0  -
94 0 0 4.0  -
95 0 1 14.0  -
96 0 0 4.5  -
97 0 0 2.0  -
98 1 1 10.5  -
99 0 0 3.0  -
100 0 0 2.5 0

Minimum 0 0 1.0 0
Maximum 2.0 1.0 32.0 0.50

Mean 0.40 0.64 7.5 0.23
Standard Dev. 0.62 0.48 5.8 0.18

Geometric mean - - 5.6 -
Median 0 1.0 6.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_ERCKUT-1

1.0
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Table G.171: Pebble and Calcite Count, RG_ERCKUT, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 16.0  -
2 2 1 13.0  -
3 1 1 18.0  -
4 0 0 4.5  -
5 0 0 7.0  -
6 1 1 10.5  -
7 1 1 9.0  -
8 0 0 3.0  -
9 0 0 1.0  -
10 0 0 2.5 0
11 0 0 4.0  -
12 0 0 9.5  -
13 2 1 20.0  -
14 0 0 2.5  -
15 0 0 3.0  -
16 0 1 6.5  -
17 1 1 14.0  -
18 0 0 2.0  -
19 0 0 6.5  -
20 2 1 16.0 0.25
21 0 0 3.5  -
22 0 0 2.0  -
23 1 1 7.5  -
24 0 0 6.0  -
25 2 1 11.0  -
26 0 0 4.5  -
27 0 1 5.0  -
28 0 0 3.0  -
29 0 1 8.0  -
30 0 0 5.5 0
31 0 1 14.0  -
32 0 1 5.0  -
33 0 1 10.5  -
34 1 1 15.0  -
35 0 1 11.5  -
36 0 1 9.0  -
37 0 1 15.5  -
38 0 0 4.0  -
39 0 0 2.5  -
40 2 1 11.0 0.25
41 0 0 3.0  -
42 0 0 2.0  -
43 0 0 9.0  -
44 0 1 5.5  -
45 0 1 11.0  -
46 0 1 6.0  -
47 0 0 5.0  -
48 1 1 8.5  -
49 0 0 4.0  -
50 0 0 3.5 0
51 0 0 4.0  -
52 0 1 5.5  -
53 0 0 2.0  -
54 1 1 9.5  -
55 0 0 5.0  -
56 2 1 10.0  -
57 2 1 11.0  -
58 0 0 4.0  -
59 1 1 9.0  -
60 1 1 21.0 0.25
61 0 0 4.0  -
62 0 0 3.5  -
63 1 1 13.0  -
64 2 1 20.0  -
65 0 0 1.5  -
66 1 1 12.0  -
67 0 1 6.5  -
68 0 1 9.0  -
69 2 1 21.0  -
70 0 0 3.0 0
71 0 1 8.0  -
72 0 1 6.5  -
73 0 0 2.5  -
74 0 1 7.0  -
75 0 0 5.5  -
76 0 0 4.0  -
77 1 1 9.0  -
78 0 0 2.5  -
79 1 1 9.5  -
80 0 1 14.5 0.50
81 0 0 5.0  -
82 1 1 8.0  -
83 2 1 19.0  -
84 0 0 3.5  -
85 0 0 6.0  -
86 2 1 18.5  -
87 0 0 3.0  -
88 0 0 6.0  -
89 0 0 3.5  -
90 1 1 10.0 0.25
91 0 0 5.0  -
92 0 0 3.0  -
93 0 0 6.5  -
94 0 0 4.0  -
95 2 1 11.0  -
96 2 1 16.5  -
97 0 0 3.5  -
98 2 1 19.5  -
99 0 0 2.0  -
100 1 1 10.0 0.25

Minimum 0 0 1.0 0.00
Maximum 2.0 1.0 21.0 0.50

Mean 0.45 0.51 7.9 0.18
Standard Dev. 0.73 0.50 5.2 0.17

Geometric mean - - 6.3 -
Median 0 1.0 6.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_ERCKUT-2

1.0
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Table G.171: Pebble and Calcite Count, RG_ERCKUT, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 1 1 8.5  -
2  - 0 4.0  -
3  - 0 2.5  -
4  - 1 15.0  -
5  - 0 3.0  -
6  - 0 1.0  -
7  - 1 4.5  -
8  - 1 5.5  -
9  - 1 11.5  -
10  - 1 8.0 0.25
11  - 1 13.0  -
12  - 0 2.0  -
13  - 1 4.5  -
14  - 0 3.0  -
15  - 1 6.5  -
16  - 0 2.0  -
17  - 1 22.0  -
18  - 1 8.0  -
19  - 0 2.5  -
20  - 0 4.5 0
21  - 1 7.0  -
22  - 1 19.0  -
23  - 1 7.5  -
24  - 1 13.0  -
25  - 1 17.0  -
26  - 1 19.5  -
27  - 1 16.0  -
28  - 1 9.0  -
29  - 1 12.0  -
30  - 0 2.0 0
31  - 1 9.5  -
32  - 1 5.0  -
33  - 0 2.5  -
34  - 0 4.0  -
35  - 0 1.5  -
36  - 1 13.0  -
37  - 0 5.5  -
38  - 0 3.0  -
39  - 0 1.0  -
40  - 1 19.0 0.25
41  - 1 7.0  -
42  - 0 2.0  -
43  - 1 6.5  -
44  - 0 4.5  -
45  - 1 10.0  -
46  - 0 3.0  -
47  - 1 24.0  -
48  - 1 13.5  -
49  - 0 2.5  -
50  - 1 11.0 0.50
51 2 1 21.0  -
52 0 0 1.5  -
53 1 1 6.0  -
54 0 0 2.0  -
55 0 1 7.5  -
56 0 0 4.0  -
57 1 1 9.5  -
58 0 0 1.5  -
59 0 1 3.5  -
60 0 0 4.0 0
61 0 1 9.0  -
62 0 0 2.0  -
63 0 1 7.0  -
64 0 1 16.0  -
65 0 0 3.0  -
66 0 1 11.5  -
67 0 0 1.0  -
68 0 0 1.5  -
69 1 1 14.0  -
70 0 0 16.5 0.50
71 1 1 10.5  -
72 2 1 13.0  -
73 0 0 6.0  -
74 0 1 9.5  -
75 0 0 2.0  -
76 0 1 13.5  -
77 1 1 14.0  -
78 1 1 13.0  -
79 1 1 9.0  -
80 2 1 16.0 0.50
81 1 1 11.0  -
82 0 0 7.0  -
83 0 1 17.5  -
84 0 1 14.0  -
85 1 1 13.5  -
86 1 1 8.0  -
87 1 1 9.5  -
88 0 0 3.0  -
89 0 1 8.5  -
90 1 1 6.0 0
91 1 1 7.5  -
92 1 1 6.0  -
93 0 1 12.0  -
94 2 1 16.0  -
95 0 1 9.5  -
96 0 0 3.5  -
97 1 1 13.0  -
98 0 0 2.0  -
99 1 1 12.5  -
100 0 0 5.0 0.25

Minimum 0 0.0 1.0 0
Maximum 2.0 1.0 24.0 0.50

Mean 0 0.63 8.4 0.23
Standard Dev. 0.64 0.49 5.6 0.22

Geometric mean - - 6.3 -
Median 0 1.0 7.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_ERCKUT-3

1.1
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Table G.172: Pebble and Calcite Count RG_ERCKDT, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness

1 0 1 3.5
2 0 1 5.0
3 0 0 2.0
4 0 1 11.5
5 0 0 3.0
6 2 1 18.5
7 0 1 7.0
8 1 1 9.5
9 0 0 3.5
10 0 1 8.5 0.50
11 0 1 6.0
12 0 1 12.0
13 0 0 2.0
14 0 0 1.5
15 0 1 7.5
16 0 0 5.0
17 0 1 6.0
18 0 0 3.5
19 1 1 8.0
20 1 1 14.0 0.25
21 0 0 1.5
22 0 0 2.0
23 2 1 13.0
24 0 1 6.5
25 0 1 4.0
26 2 1 25.0
27 0 1 5.5
28 0 0 3.0
29 0 0 1.0
30 1 1 6.5 0.50
31 1 1 10.0
32 0 0 2.5
33 0 1 7.5
34 0 1 4.0
35 0 0 1.5
36 2 1 6.0
37 0 0 3.0
38 1 1 9.5
39 0 1 6.5
40 2 1 4.0 0.25
41 2 1 14.5
42 0 0 1.0
43 1 1 7.5
44 0 0 3.0
45 1 1 11.0
46 0 0 4.0
47 0 1 6.5
48 0 0 4.5
49 1 1 9.0
50 0 0 3.5 0
51 1 1 13.0
52 0 0 2.5
53 1 1 10.5
54 2 1 17.0
55 0 1 5.0
56 0 0 2.0
57 0 0 3.0
58 1 1 16.0
59 0 1 8.0
60 0 1 4.0 0
61 0 1 5.5
62 1 1 12.0
63 0 1 10.5
64 1 1 15.0
65 0 1 8.5
66 0 1 16.0
67 2 1 24.5
68 0 0 3.0
69 0 1 6.0
70 0 1 10.5 0.25
71 0 1 4.5
72 0 1 7.0
73 2 1 21.0
74 0 1 9.5
75 1 1 20.0
76 0 0 4.0
77 1 1 17.0
78 1 1 22.0
79 0 1 16.0
80 0 1 8.0 0.25
81 0 1 16.5
82 1 1 7.5
83 0 0 3.0
84 0 1 2.0
85 0 1 5.0
86 1 1 3.5
87 1 1 5.5
88 1 1 6.5
89 0 0 2.0
90 1 1 21.5 0.50
91 0 1 11.5
92 2 1 13.0
93 0 0 2.0
94 0 0 1.5
95 1 1 17.0
96 0 0 2.5
97 0 0 0.5
98 0 1 4.0
99 0 1 21.0
100 1 1 12.0 0.50

Minimum 0 0 0.5 0
Maximum 2.0 1.0 25.0 0.50

Mean 0.44 0.70 8.0 0.30
Standard Dev. 0.67 0.46 6.0 0.20

Geometric mean - - 6.0 -
Median 0 1.0 6.5 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.172: Pebble and Calcite Count RG_ERCKDT, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness

1 1 1 18.0
2 1 1 13.0
3 1 1 11.0
4 0 0 1.5
5 0 1 6.0
6 0 0 2.5
7 0 0 1.5
8 1 1 7.5
9 0 0 2.0
10 0 1 5.0 0
11 2 1 16.5
12 0 1 1.5
13 1 1 11.5
14 1 0 2.5
15 1 0 4.0
16 0 1 9.5
17 0 0 3.0
18 1 1 19.0
19 0 1 4.5
20 1 1 11.5 0.50
21 0 1 10.0
22 0 0 1.0
23 0 1 7.0
24 0 1 6.0
25 0 1 14.5
26 0 0 2.0
27 0 1 5.5
28 1 1 16.5
29 0 0 3.0
30 2 1 17.0 0.50
31 0 1 4.5
32 0 1 7.5
33 0 0 3.0
34 0 1 4.5
35 1 1 9.0
36 0 0 3..5
37 1 1 6.0
38 0 0 2.0
39 0 1 5.0
40 1 1 8.5 0.25
41 0 1 11.0
42 0 1 14.0
43 0 1 13.0
44 2 1 10.0
45 1 1 6.0
46 0 1 10.5
47 1 1 19.0
48 0 1 3.0
49 0 1 7.5
50 0 1 3.0 0
51 0 1 3.0
52 0 1 14.5
53 0 0 2.0
54 0 1 16.0
55 0 1 6.0
56 0 1 11.0
57 1 3 3.0
58 0 0 2.5
59 0 1 4.0
60 1 1 7.0 0.50
61 2 1 24.5
62 0 1 2.5
63 0 1 4.5
64 0 0 1.0
65 0 1 9.0
66 0 0 2.0
67 2 1 16.5
68 0 1 3.0
69 0 1 2.5
70 2 1 15.0 0.50
71 1 1 11.5
72 0 0 2.0
73 0 1 2.0
74 0 1 7.0
75 0 1 4.5
76 0 0 1.0
77 0 1 8.5
78 0 0 1.5
79 2 1 14.0
80 1 1 5.5 0
81 0 0 2.0
82 1 1 9.0
83 0 1 3.0
84 0 0 1.5
85 0 1 4.0
86 0 0 1.5
87 1 1 8.0
88 1 1 11.5
89 0 0 0.5
90 2 1 27.5 0.25
91 0 1 4.0
92 0 0 1.0
93 1 1 6.5
94 0 1 4.0
95 0 0 2.5
96 0 1 7.0
97 1 1 13.0
98 0 0 1.5
99 2 1 10.0
100 1 1 12.5 0.25

Minimum 0 0 0.5 0
Maximum 2.0 3.0 27.5 0.50

Mean 0.43 0.75 7.3 0.28
Standard Dev. 0.66 0.50 5.7 0.22

Geometric mean - - 5.2 -
Median 0 1.0 6.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.172: Pebble and Calcite Count RG_ERCKDT, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness

1 0 1 6.5
2 0 1 9.0
3 0 1 10.5
4 0 1 13.0
5 1 1 15.0
6 0 1 15.0
7 2 1 13.5
8 0 1 8.5
9 2 1 14.0
10 0 1 10.5 0.25
11 0 1 6.5
12 2 1 5.5
13 0 1 12.0
14 2 1 13.0
15 0 1 23.5
16 0 1 11.0
17 0 1 8.5
18 0 1 10.0
19 0 1 9.5
20 0 1 7.0 0
21 0 1 2.5
22 0 1 1.5
23 0 1 15.0
24 0 1 9.0
25 0 1 8.0
26 1 1 25.5
27 0 1 3.0
28 0 1 4.5
29 0 1 3.0
30 2 1 20.5 0.50
31 0 1 7.0
32 0 1 12.5
33 2 1 13.0
34 2 1 12.5
35 2 1 17.0
36 0 1 7.0
37 2 1 8.0
38 2 1 11.0
39 2 1 18.5
40 0 1 19.0 0.50
41 0 1 11.5
42 0 1 8.5
43 0 1 4.5
44 0 1 3.5
45 0 1 2.0
46 0 1 2.5
47 0 1 1.0
48 2 1 17.5
49 0 1 8.0
50 1 1 8.5 0.25
51 2 1 24.5
52 1 1 11.5
53 2 1 8.0
54 0 1 4.5
55 0 1 2.0
56 1 1 7.5
57 0 1 10.0
58 0 1 8.5
59 0 1 16.5
60 1 1 16.0 0.50
61 1 1 10.5
62 1 1 15.0
63 2 1 24.5
64 2 1 6.0
65 0 1 3.0
66 0 1 2.5
67 2 1 7.5
68 1 1 9.5
69 - - 1.5
70 1 1 6.0 0.50
71 1 1 12.5
72 1 1 18.5
73 2 1 9.6
74 0 1 5.0
75 0 1 5.5
76 0 1 3.0
77 0 1 4.0
78 0 1 3.5
79 0 1 2.0
80 2 1 18.0 0.50
81 2 1 15.5
82 1 1 11.5
83 1 1 7.5
84 0 1 4.5
85 0 1 3.0
86 2 1 14.0
87 2 1 8.5
88 2 1 8.5
89 2 1 36.0
90 2 1 8.0 0.50
91 1 1 8.5
92 0 1 9.0
93 0 1 5.0
94 0 1 3.0
95 0 1 3.5
96 0 1 4.0
97 0 1 2.0
98 0 1 13.5
99 2 1 10.0
100 2 1 15.5 0.25

Minimum 0 1.0 1.0 0
Maximum 2.0 1.0 36.0 0.50

Mean 0.70 1.0 9.8 0.38
Standard Dev. 0.87 0 6.3 0.18

Geometric mean - - 7.8 -
Median 0.0 1.0 8.5 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.173: Pebble and Calcite Count at RG_ERCK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness

1 2 1 7.5 -
2 2 1 8.0 -
3 0 1 9.0 -
4 0 1 13.0 -
5 2 1 14.0 -
6 0 1 9.5 -
7 2 1 9.5 -
8 0 1 7.0 -
9 0 0 4.5 -
10 2 1 19.5 0.50
11 0 1 11.0 -
12 2 1 7.0 -
13 0 1 10.0 -
14 0 1 4.5 -
15 0 1 9.0 -
16 0 1 10.0 -
17 1 0 9.5 -
18 0 0 2.0 -
19 0 1 1.5 -
20 0 1 7.5 0.25
21 0 1 8.0 -
22 0 1 7.5 -
23 0 1 11.0 -
24 0 1 6.5 -
25 0 1 12.0 -
26 2 1 12.0 -
27 1 1 10.5 -
28 0 1 6.0 -
29 0 1 6.5 -
30 0 1 7.0 0.25
31 0 1 12.0 -
32 2 1 7.0 -
33 2 1 11.5 -
34 0 1 8.0 -
35 0 1 9.5 -
36 0 1 12.0 -
37 2 1 28.0 -
38 1 1 15.0 -
39 0 1 11.5 -
40 2 1 8.5 0.50
41 0 1 7.0 -
42 0 1 23.5 -
43 0 1 9.0 -
44 0 1 10.0 -
45 2 1 8.0 -
46 0 1 5.5 -
47 2 1 8.5 -
48 0 1 11.0 -
49 0 1 10.5 -
50 1 1 6.5 0.25
51 0 1 17.0 -
52 1 1 11.0 -
53 2 1 17.5 -
54 0 1 6.0 -
55 2 1 7.0 -
56 2 1 11.0 -
57 2 1 7.5 -
58 2 1 11.0 -
59 0 1 10.5 -
60 2 1 6.0 0.25
61 0 0 4.5 -
62 0 1 3.0 -
63 0 1 12.0 -
64 1 1 11.5 -
65 1 1 12.0 -
66 0 0 6.5 -
67 2 1 28.0 -
68 1 1 14.5 -
69 0 1 6.5 -
70 0 1 12.0 0
71 0 0 6.5 -
72 2 1 11.5 -
73 1 1 11.0 -
74 1 1 17.0 -
75 0 1 10.5 -
76 0 1 5.5 -
77 0 0 5.0 -
78 0 1 6.0 -
79 2 1 5.5 -
80 0 1 7.5 0.50
81 0 1 3.5 -
82 0 1 5.0 -
83 0 0 2.5 -
84 2 1 16.0 -
85 1 1 8.5 -
86 2 0 7.0 -
87 0 1 3.5 -
88 2 1 11.0 -
89 1 1 7.0 -
90 0 1 14.0 0
91 0 1 9.5 -
92 0 1 13.0 -
93 1 1 15.0 -
94 2 1 17.0 -
95 0 1 9.5 -
96 2 1 10.5 -
97 0 1 11.0 -
98 0 1 8.5 -
99 0 1 14.5 -
100 0 1 6.0 0.25

Minimum 0 0 1.5 0
Maximum 2.0 1.0 28.0 0.50

Mean 0.67 0.91 9.8 0.28
Standard Dev. 0.88 0.29 4.7 0.18

Geometric mean - - 8.7 -
Median 0 1.0 9.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_ERCK

1.6



Table G.174: Pebble and Calcite Count at RG_GATE, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 1 1 13.5 -
2 2 1 26.0 -
3 2 1 16.0 -
4 1 1 18.0 -
5 2 1 25.0 -
6 0 1 7.0 -
7 0 1 4.5 -
8 2 1 11.0 -
9 0 1 3.0 -
10 0 1 2.5 0
11 2 1 26.5 -
12 0 1 4.0 -
13 0 1 2.0 -
14 2 1 11.0 -
15 0 1 2.0 -
16 1 1 21.0 -
17 0 1 3.5 -
18 1 1 12.0 -
19 0 1 2.0 -
20 2 1 14.0 0.25
21 1 1 20.0 -
22 2 1 11.5 -
23 0 1 3.0 -
24 1 1 15.0 -
25 1 1 20.3 -
26 0 1 1.5 -
27 0 1 2.5 -
28 1 1 28.0 -
29 0 1 3.0 -
30 2 1 11.0 0.50
31 0 1 2.0 -
32 0 1 3.5 -
33 0 1 1.0 -
34 2 1 8.0 -
35 0 1 5.5 -
36 0 1 2.0 -
37 0 1 7.0 -
38 1 1 9.0 -
39 0 1 1.5 -
40 1 1 5.0 0.25
41 1 1 33.0 -
42 0 1 2.5 -
43 1 1 26.0 -
44 2 1 44.5 -
45 0 1 2.0 -
46 2 1 21.5 -
47 0 1 4.5 -
48 1 1 33.0 -
49 1 1 46.0 -
50 1 1 27.0 0
51 1 1 21.0 -
52 0 1 2.5 -
53 1 1 25.0 -
54 0 1 1.0 -
55 1 1 6.5 -
56 2 1 12.5 -
57 0 1 2.0 -
58 2 1 20.5 -
59 1 1 9.0 -
60 2 1 37.0 0.25
61 2 1 18.0 -
62 1 1 11.0 -
63 1 1 23.0 -
64 2 1 19.5 -
65 1 1 16.0 -
66 1 1 10.0 -
67 2 1 9.5 -
68 1 1 13.0 -
69 1 1 11.0 -
70 1 1 12.0 0.50
71 2 1 17.0 -
72 2 1 38.0 -
73 1 1 34.5 -
74 1 1 16.5 -
75 2 1 14.0 -
76 2 1 36.0 -
77 0 1 4.5 -
78 1 1 17.0 -
79 0 1 3.0 -
80 0 1 2.5 0
81 1 1 8.0 -
82 2 1 13.0 -
83 0 1 3.5 -
84 1 1 7.0 -
85 1 1 4.0 -
86 1 1 6.5 -
87 1 1 5.0 -
88 2 1 16.5 -
89 1 1 6.0 -
90 2 1 19.5 0.25
91 0 1 5.0 -
92 0 1 1.0 -
93 0 1 2.5 -
94 2 1 22.5 -
95 0 1 1.0 -
96 1 1 14.0 -
97 0 1 2.0 -
98 1 1 13.5 -
99 2 1 16.0 -
100 2 1 20.5 0.50

Minimum 0 1.0 1.0 0
Maximum 2.0 1.0 46.0 0.50

Mean 0.93 1.0 12.7 0.25
Standard Dev. 0.79 0 10.7 0.20

Geometric mean - - 8.3 -
Median 1.0 1.0 11.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_GATE

1.9



Table G.175: Pebble and Calcite Count at RG_MI3, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness

1 0 1 8.0 -
2 0 1 12.5 -
3 0 1 20.0 -
4 0 0 10.5 -
5 0 1 11.0 -
6 0 1 10.0 -
7 0 0 8.5 -
8 0 0 11.0 -
9 0 1 22.0 -
10 0 1 18.5 0
11 0 1 12.5 -
12 0 0 9.5 -
13 0 1 18.0 -
14 0 1 7.5 -
15 0 0 11.5 -
16 0 1 21.5 -
17 0 1 7.0 -
18 0 1 6.5 -
19 0 1 12.0 -
20 0 1 11.0 0.25
21 0 0 10.0 -
22 0 1 14.0 -
23 0 0 9.5 -
24 0 0 13.5 -
25 0 0 8.0 -
26 0 0 18.0 -
27 0 1 8.0 -
28 0 0 16.5 -
29 0 0 12.5 -
30 0 0 11.0 0
31 0 0 7.5 -
32 0 1 10.0 -
33 0 1 10.5 -
34 0 0 14.5 -
35 0 1 10.5 -
36 0 1 14.0 -
37 0 1 8.0 -
38 0 1 11.5 -
39 0 1 10.0 -
40 0 0 9.0 0.25
41 0 0 11.5 -
42 0 0 10.0 -
43 0 1 11.0 -
44 0 1 6.5 -
45 0 0 7.5 -
46 0 0 11.0 -
47 0 0 8.0 -
48 0 0 7.0 -
49 0 0 7.5 -
50 0 1 20.0 0.25
51 0 0 7.0 -
52 0 0 9.0 -
53 0 0 18.0 -
54 0 0 14.0 -
55 0 0 13.0 -
56 0 0 16.0 -
57 0 1 10.5 -
58 0 0 6.5 -
59 0 0 9.0 -
60 0 0 6.0 0.50
61 0 0 8.0 -
62 0 1 10.5 -
63 0 0 7.0 -
64 0 0 8.5 -
65 0 0 8.0 -
66 0 0 6.0 -
67 0 0 17.0 -
68 0 0 7.5 -
69 0 0 4.0 -
70 0 0 8.0 0
71 0 0 6.0 -
72 0 1 9.5 -
73 0 1 12.0 -
74 0 1 11.0 -
75 0 1 18.5 -
76 0 1 14.0 -
77 0 1 13.0 -
78 0 1 11.5 -
79 0 1 13.5 -
80 0 0 12.5 0
81 0 0 9.0 -
82 0 0 10.5 -
83 0 0 10.0 -
84 0 1 8.0 -
85 0 1 6.5 -
86 0 0 5.8 -
87 0 0 12.5 -
88 0 0 31.0 -
89 0 1 11.0 -
90 0 0 9.0 0
91 0 0 15.5 -
92 0 0 28.0 -
93 0 0 10.5 -
94 0 0 11.0 -
95 0 0 7.5 -
96 0 0 27.0 -
97 0 0 14.0 -
98 0 0 9.5 -
99 0 0 7.0 -
100 0 0 5.5. 0.25

Minimum 0 0 4.0 0
Maximum 0 1.0 31.0 0.50

Mean 0 0.40 11.5 0.15
Standard Dev. 0 0.49 4.8 0.17

Geometric mean - - 10.6 -
Median 0 0 10.5 0.13

Calcite Index - -

Note: "-" indicates no data. 

RG_MI3-1

0.40
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Table G.175: Pebble and Calcite Count at RG_MI3, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness

1 0 0 11.5 -
2 0 0 6.5 -
3 0 0 11.0 -
4 0 0 8.0 -
5 0 0 4.5 -
6 0 0 10.5 -
7 0 1 16.0 -
8 0 0 14.0 -
9 0 1 18.0 -
10 0 1 13.5 0.25
11 0 1 12.0 -
12 0 1 13.5 -
13 0 0 7.5 -
14 0 0 11.0 -
15 0 1 11.5 -
16 0 1 6.5 -
17 0 1 8.0 -
18 0 0 8.5 -
19 0 0 18.5 -
20 0 0 13.0 0
21 0 0 6.0 -
22 0 0 4.0 -
23 0 0 6.0 -
24 0 0 8.5 -
25 0 1 12.5 -
26 0 1 11.0 -
27 0 0 16.0 -
28 0 0 13.0 -
29 0 0 7.5 -
30 0 0 9.0 0.50
31 0 0 16.0 -
32 0 0 12.5 -
33 0 0 10.0 -
34 0 0 17.5 -
35 0 1 12.0 -
36 0 1 10.5 -
37 0 1 11.0 -
38 0 0 9.0 -
39 0 0 20.5 -
40 0 0 8.5 0
41 0 0 12.0 -
42 0 0 10.5 -
43 0 1 15.0 -
44 0 1 11.5 -
45 0 0 12.0 -
46 0 0 6.5 -
47 0 0 8.0 -
48 0 1 7.0 -
49 0 1 15.0 -
50 0 0 6.0 0.25
51 0 0 7.0 -
52 0 0 4.5 -
53 0 0 12.0 -
54 0 1 18.0 -
55 0 1 7.0 -
56 0 0 7.5 -
57 0 1 6.0 -
58 0 0 9.0 -
59 0 0 11.0 -
60 0 1 7.0 0.25
61 0 1 15.5 -
62 0 1 11.0 -
63 0 1 8.0 -
64 0 1 14.0 -
65 0 1 10.0 -
66 0 0 16.0 -
67 0 0 8.0 -
68 0 0 4.0 -
69 0 0 13.0 -
70 0 0 29.0 0.25
71 0 0 6.5 -
72 0 0 5.0 -
73 0 0 11.0 -
74 0 0 15.0 -
75 0 0 11.5 -
76 0 0 32.5 -
77 0 0 11.0 -
78 0 0 9.5 -
79 0 0 12.0 -
80 0 1 9.0 0
81 0 0 21.0 -
82 0 1 10.0 -
83 0 0 7.5 -
84 0 0 9.5 -
85 0 0 21.0 -
86 0 0 9.0 -
87 0 1 14.5 -
88 0 0 8.0 -
89 0 0 9.0 -
90 0 1 10.5 0.25
91 0 0 14.0 -
92 0 0 8.0 -
93 0 0 7.5 -
94 0 0 16.0 -
95 0 0 22.0 -
96 0 0 16.0 -
97 0 0 9.5 -
98 0 0 8.0 -
99 0 0 6.5 -
100 0 1 9.5 0

Minimum 0 0 4.0 0
Maximum 0 1.0 32.5 0.50

Mean 0 0.31 11.3 0.18
Standard Dev. 0 0.46 4.9 0.17

Geometric mean - - 10.4 -
Median 0 0 10.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MI3-2

0.31
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Table G.175: Pebble and Calcite Count at RG_MI3, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness

1 0 0 9.0 -
2 0 0 5.0 -
3 0 0 11.0 -
4 0 0 15.0 -
5 0 0 14.5 -
6 0 0 9.0 -
7 0 0 6.0 -
8 0 0 7.5 -
9 0 0 13.0 -
10 0 0 15.5 0.75
11 0 0 11.0 -
12 0 0 4.0 -
13 0 0 6.5 -
14 0 0 9.0 -
15 0 0 13.0 -
16 0 0 5.5 -
17 0 0 6.5 -
18 0 0 6.0 -
19 0 0 12.0 -
20 0 1 22.0 0.25
21 0 0 15.0 -
22 0 0 8.0 -
23 0 0 11.0 -
24 0 0 6.5 -
25 0 0 9.5 -
26 0 0 5.0 -
27 0 0 10.0 -
28 0 0 17.0 -
29 0 0 11.0 -
30 0 0 16.0 0.50
31 0 0 7.0 -
32 0 0 6.0 -
33 0 0 4.5 -
34 0 0 5.0 -
35 0 0 6.5 -
36 0 0 18.0 -
37 0 0 12.0 -
38 0 0 7.5 -
39 0 0 4.5 -
40 0 0 14.5 0.25
41 0 0 7.0 -
42 0 0 7.0 -
43 0 0 8.5 -
44 0 0 11.0 -
45 0 0 5.5 -
46 0 0 18.5 -
47 0 0 9.0 -
48 0 0 7.5 -
49 0 0 8.0 -
50 0 0 18.0 0.25
51 0 0 7.5 -
52 0 0 9.0 -
53 0 0 12.0 -
54 0 0 7.0 -
55 0 0 8.0 -
56 0 0 7.0 -
57 0 0 18.5 -
58 0 0 20.0 -
59 0 0 7.5 -
60 0 0 8.0 0
61 0 0 11.0 -
62 0 0 13.5 -
63 0 0 8.0 -
64 0 0 9.5 -
65 0 0 11.0 -
66 0 0 12.0 -
67 0 0 12.0 -
68 0 0 10.5 -
69 0 1 11.0 -
70 0 0 8.5 0
71 0 0 12.0 -
72 0 0 15.0 -
73 0 0 14.5 -
74 0 0 21.0 -
75 0 0 7.0 -
76 0 0 16.5 -
77 0 0 8.0 -
78 0 0 16.0 -
79 0 0 7.5 -
80 0 0 12.0 0.25
81 0 0 5.0 -
82 0 0 15.0 -
83 0 0 10.0 -
84 0 0 6.0 -
85 0 0 5.5 -
86 0 0 14.5 -
87 0 1 17.5 -
88 0 1 11.0 -
89 0 1 8.5 -
90 0 1 15.0 0.25
91 0 0 13.0 -
92 0 0 12.0 -
93 0 0 12.5 -
94 0 0 10.0 -
95 0 0 15.0 -
96 0 0 8.5 -
97 0 0 6.0 -
98 0 0 9.0 -
99 0 0 8.0 -
100 0 0 9.5 0

Minimum 0 0 4.0 0
Maximum 0 1.0 22.0 0.75

Mean 0 0.06 10.5 0.25
Standard Dev. 0 0.24 4.1 0.24

Geometric mean - - 9.7 -
Median 0 0 9.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MI3-3

0.06

Page 3 of 3



Table G.176: Pebble and Calcite Count at RG_MIDER, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.5 -
2 0 0 6.0 -
3 0 0 10.0 -
4 0 0 11.0 -
5 0 0 10.5 -
6 0 0 8.0 -
7 0 0 10.0 -
8 0 1 8.5 -
9 1 1 7.5 -
10 0 0 7.0 0.25
11 0 0 8.0 -
12 0 0 6.0 -
13 0 0 4.0 -
14 0 0 5.0 -
15 0 0 4.0 -
16 0 0 2.0 -
17 0 0 3.0 -
18 0 0 4.0 -
19 0 0 9.0 -
20 0 0 10.0 0.50
21 0 0 12.0 -
22 1 1 17.0 -
23 0 0 9.0 -
24 0 0 7.0 -
25 0 0 2.5 -
26 0 0 6.0 -
27 0 0 4.0 -
28 0 0 3.0 -
29 0 1 8.0 -
30 0 0 11.0 0
31 0 0 10.5 -
32 0 0 6.0 -
33 0 0 6.5 -
34 0 0 6.5 -
35 0 0 11.0 -
36 0 0 7.0 -
37 0 0 2.5 -
38 0 0 1.5 -
39 0 0 1.0 -
40 0 0 11.0 0
41 0 0 13.0 -
42 0 0 6.0 -
43 0 0 9.0 -
44 0 0 3.0 -
45 0 0 5.0 -
46 0 0 5.5 -
47 0 0 10.5 -
48 0 0 17.0 -
49 0 0 23.0 -
50 0 0 9.0 0
51 0 0 10.0 -
52 0 0 7.0 -
53 0 0 18.0 -
54 0 0 7.0 -
55 0 0 7.0 -
56 0 0 3.0 -
57 0 0 8.0 -
58 0 0 18.5 -
59 0 0 2.5 -
60 0 0 2.0 0
61 0 0 2.0 -
62 0 0 2.0 -
63 0 0 2.0 -
64 0 0 2.5 -
65 0 0 3.0 -
66 0 0 3.0 -
67 0 0 3.0 -
68 0 0 8.5 -
69 0 0 3.5 -
70 0 0 10.5 0.25
71 0 0 4.5 -
72 0 0 24.0 -
73 0 0 11.5 -
74 0 0 17.0 -
75 0 0 8.5 -
76 0 0 7.5 -
77 0 0 12.2 -
78 0 0 3.5 -
79 0 1 5.0 -
80 0 0 6.0 0
81 0 0 3.0 -
82 0 0 10.5 -
83 0 0 4.0 -
84 0 0 6.5 -
85 0 0 7.5 -
86 0 0 4.0 -
87 0 0 5.0 -
88 0 0 6.0 -
89 0 1 4.0 -
90 0 0 6.0 0.25
91 0 0 5.5 -
92 0 0 2.0 -
93 0 0 1.0 -
94 0 0 7.0 -
95 0 0 2.0 -
96 0 0 2.5 -
97 0 0 1.5 -
98 0 0 1.5 -
99 0 0 2.0 -
100 0 0 3.0 0

Minimum 0 0 1.0 0
Maximum 1.0 1.0 24.0 0.50

Mean 0.020 0.070 6.9 0.13
Standard Dev. 0.14 0.26 4.6 0.18

Geometric mean - - 5.5 -
Median 0 0.00 6.0 0

Calcite Index - -

Note: "-" indicates no data. 

RG_MIDER-1

0.090
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Table G.176: Pebble and Calcite Count at RG_MIDER, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 37.0 -
2 0 0 4.5 -
3 0 0 9.5 -
4 0 0 7.0 -
5 0 0 7.5 -
6 0 0 8.5 -
7 0 1 8.0 -
8 0 0 18.0 -
9 0 0 8.0 -
10 0 0 5.0 0
11 0 0 12.0 -
12 0 0 11.5 -
13 0 0 10.0 -
14 0 0 4.0 -
15 0 0 7.5 -
16 0 0 6.5 -
17 0 0 2.5 -
18 0 0 3.5 -
19 0 0 2.5 -
20 0 0 2.0 0
21 0 0 4.0 -
22 0 0 4.0 -
23 0 0 6.5 -
24 0 0 22.5 -
25 0 0 12.5 -
26 0 0 12.0 -
27 0 0 11.0 -
28 0 0 10.0 -
29 0 0 8.5 -
30 0 0 8.0 0.50
31 0 0 11.0 -
32 0 0 10.0 -
33 0 0 10.0 -
34 0 0 10.0 -
35 0 0 11.0 -
36 0 0 10.5 -
37 0 0 7.0 -
38 0 1 13.5 -
39 0 0 4.0 -
40 0 0 4.0 0
41 0 0 7.5 -
42 0 1 8.0 -
43 0 0 4.0 -
44 0 0 4.0 -
45 0 0 4.0 -
46 0 0 2.0 -
47 0 0 2.5 -
48 0 0 1.5 -
49 0 0 1.5 -
50 0 0 1.0 0
51 0 0 2.0 -
52 0 0 5.0 -
53 0 1 32.0 -
54 0 0 7.0 -
55 0 0 4.5 -
56 0 0 7.0 -
57 0 0 9.5 -
58 0 0 9.5 -
59 0 0 6.0 -
60 0 0 2.5 0
61 0 0 4.0 -
62 0 0 4.5 -
63 0 0 4.0 -
64 0 0 1.0 -
65 0 0 3.5 -
66 0 0 5.0 -
67 0 0 12.5 -
68 0 0 13.0 -
69 0 0 12.0 -
70 0 0 4.0 0.25
71 0 0 6.0 -
72 0 0 16.0 -
73 0 0 10.5 -
74 0 0 8.0 -
75 0 0 11.0 -
76 0 0 5.0 -
77 0 0 5.0 -
78 0 0 9.5 -
79 0 0 9.5 -
80 0 0 3.5 0
81 0 0 2.5 -
82 0 0 2.0 -
83 0 0 5.5 -
84 0 0 5.5 -
85 0 0 6.0 -
86 0 0 25.0 -
87 0 0 6.5 -
88 0 0 5.5 -
89 0 0 7.0 -
90 0 0 18.0 0.25
91 0 0 2.0 -
92 0 0 14.0 -
93 0 0 7.0 -
94 0 0 3.5 -
95 0 0 4.0 -
96 0 0 2.5 -
97 0 0 8.0 -
98 0 0 8.0 -
99 0 1 9.0 -
100 0 0 11.5 0.25

Minimum 0 0 1.0 0
Maximum 0 1.0 37.0 0.50

Mean 0 0.05 7.9 0.13
Standard Dev. 0 0.22 5.9 0.18

Geometric mean - - 6.2 -
Median 0 0 7.0 0

Calcite Index - -

Note: "-" indicates no data. 

RG_MIDER-2

0.05
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Table G.176: Pebble and Calcite Count at RG_MIDER, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.5 -
2 0 0 8.0 -
3 0 0 7.0 -
4 0 0 15.5 -
5 0 0 17.0 -
6 0 0 12.0 -
7 0 0 14.5 -
8 0 0 29.0 -
9 0 0 10.0 -
10 0 0 6.5 0
11 0 0 10.0 -
12 0 0 6.5 -
13 0 0 7.0 -
14 0 0 13.5 -
15 0 0 11.0 -
16 0 0 7.0 -
17 1 1 13.5 -
18 0 0 10.5 -
19 0 0 6.0 -
20 0 1 6.0 0.25
21 0 0 5.0 -
22 0 0 6.0 -
23 0 0 12.5 -
24 0 0 3.0 -
25 0 0 6.0 -
26 0 0 3.0 -
27 0 0 6.5 -
28 0 0 2.0 -
29 0 0 1.5 -
30 0 0 1.5 0
31 0 0 1.0 -
32 0 0 1.0 -
33 0 0 0.5 -
34 0 0 5.0 -
35 0 1 8.0 -
36 0 0 10.5 -
37 0 0 4.0 -
38 0 0 3.0 -
39 0 0 9.0 -
40 0 0 5.0 0
41 0 0 9.0 -
42 0 0 3.5 -
43 0 0 2.5 -
44 0 0 4.5 -
45 0 0 12.5 -
46 0 0 19.0 -
47 0 0 15.0 -
48 0 0 12.0 -
49 0 0 1.0 -
50 0 0 4.0 0
51 0 0 5.5 -
52 0 1 3.5 -
53 0 0 1.5 -
54 0 0 4.5 -
55 0 0 5.0 -
56 0 0 6.0 -
57 0 0 8.5 -
58 0 0 10.0 -
59 0 0 6.5 -
60 0 0 17.0 0.25
61 0 0 9.0 -
62 0 0 17.5 -
63 0 0 13.0 -
64 0 1 9.5 -
65 0 1 14.5 -
66 0 1 11.0 -
67 0 0 4.0 -
68 0 0 2.0 -
69 0 0 2.5 -
70 0 1 8.0 0.25
71 0 0 6.5 -
72 0 0 2.0 -
73 0 1 3.0 -
74 0 0 3.0 -
75 0 0 6.0 -
76 1 1 19.0 -
77 0 1 8.0 -
78 0 1 4.0 -
79 0 0 7.5 -
80 0 0 7.0 0
81 0 0 8.0 -
82 0 0 5.0 -
83 0 0 3.5 -
84 0 0 7.5 -
85 0 0 10.0 -
86 0 0 8.0 -
87 0 0 7.0 -
88 0 0 5.5 -
89 0 1 5.5 -
90 1 1 11.5 0
91 1 1 16.5 -
92 0 0 4.0 -
93 0 0 3.5 -
94 0 0 2.0 -
95 0 0 1.0 -
96 0 0 3.0 -
97 0 1 5.5 -
98 0 1 16.5 -
99 0 1 9.0 -
100 1 1 5.5 0.50

Minimum 0 0 0.5 0
Maximum 1.0 1.0 29.0 0.50

Mean 0.05 0.19 7.6 0.13
Standard Dev. 0.22 0.39 5.0 0.18

Geometric mean - - 5.9 -
Median 0 0 6.5 0

Calcite Index - -

Note: "-" indicates no data. 

RG_MIDER-3

0.24
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Table G.177: Pebble and Calcite Count at RG_MIDBO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.5 -
2 0 1 11.0 -
3 0 0 10.0 -
4 0 0 5.5 -
5 0 0 9.0 -
6 0 1 12.5 -
7 0 1 23.0 -
8 0 0 8.0 -
9 0 0 10.5 -
10 0 1 13.5 0.25
11 0 0 26.5 -
12 0 0 6.5 -
13 0 0 8.0 -
14 0 0 9.0 -
15 0 0 13.5 -
16 0 1 13.0 -
17 0 0 13.5 -
18 0 0 9.0 -
19 0 0 8.5 -
20 0 1 15.0 0.50
21 0 0 3.5 -
22 0 0 4.5 -
23 0 0 2.0 -
24 0 0 12.5 -
25 0 1 11.0 -
26 0 0 9.5 -
27 0 1 19.5 -
28 0 0 14.5 -
29 0 0 8.0 -
30 0 0 11.0 0
31 0 0 7.5 -
32 0 1 16.5 -
33 0 0 10.5 -
34 0 0 18.0 -
35 0 0 9.5 -
36 0 1 15.0 -
37 0 0 9.0 -
38 0 0 6.0 -
39 0 1 17.0 -
40 0 0 12.5 0.25
41 0 1 11.0 -
42 0 1 14.5 -
43 0 0 6.5 -
44 0 0 2.0 -
45 0 0 3.0 -
46 0 0 5.5 -
47 0 0 11.0 -
48 0 0 5.5 -
49 0 0 4.0 -
50 0 0 6.5 0
51 0 0 12.0 -
52 0 0 20.5 -
53 0 1 23.0 -
54 0 0 10.0 -
55 0 1 13.5 -
56 0 1 11.0 -
57 0 0 3.5 -
58 0 0 5.5 -
59 0 0 2.0 -
60 0 0 8.5 0.75
61 0 0 10.5 -
62 0 0 4.0 -
63 0 0 13.0 -
64 0 0 9.0 -
65 0 0 13.5 -
66 0 0 22.5 -
67 0 1 26.0 -
68 0 1 10.5 -
69 0 0 7.0 -
70 0 1 7.5 0.25
71 0 0 9.0 -
72 0 0 5.5 -
73 0 0 3.5 -
74 0 1 14.0 -
75 0 1 30.0 -
76 0 0 7.5 -
77 0 1 16.0 -
78 0 1 10.5 -
79 0 0 12.0 -
80 0 0 9.5 0.25
81 0 1 8.0 -
82 0 0 10.0 -
83 0 0 13.5 -
84 0 0 20.0 -
85 0 1 14.5 -
86 0 0 11.5 -
87 0 0 7.5 -
88 0 0 6.5 -
89 0 0 3.0 -
90 0 1 10.0 0.50
91 0 0 8.0 -
92 0 0 9.5 -
93 0 1 17.0 -
94 0 0 6.0 -
95 0 0 7.0 -
96 0 0 4.5 -
97 0 0 11.5 -
98 0 1 22.0 -
99 0 0 9.0 -
100 0 1 10.5 0.50

Minimum 0 0 2.0 0
Maximum 0 1.0 30.0 0.75

Mean 0 0.29 10.8 0.33
Standard Dev. 0 0.46 5.6 0.24

Geometric mean - - 9.4 -
Median 0 0 10.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MIDBO

0.29



Table G.178: Pebble and Calcite Count at RG_MIDGA, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 16.5 -
2 0 0 6.0 -
3 0 0 4.5 -
4 0 0 3.0 -
5 0 0 7.5 -
6 0 0 16.0 -
7 0 1 15.5 -
8 0 0 16.0 -
9 0 1 21.5 -
10 0 1 21.0 0.25
11 0 1 12.0 -
12 0 0 18.0 -
13 0 0 7.0 -
14 0 0 5.5 -
15 0 1 14.5 -
16 0 0 16.0 -
17 0 1 10.5 -
18 0 0 15.5 -
19 0 0 9.5 -
20 0 0 13.5 0.50
21 0 0 9.0 -
22 0 0 12.0 -
23 0 1 10.0 -
24 0 0 5.5 -
25 0 0 6.0 -
26 0 0 15.5 -
27 0 1 10.5 -
28 0 0 11.0 -
29 0 1 10.0 -
30 0 0 4.0 0.50
31 0 0 6.0 -
32 0 0 4.5 -
33 0 0 11.0 -
34 0 0 14.5 -
35 0 0 25.0 -
36 0 0 19.5 -
37 0 1 14.0 -
38 0 0 6.5 -
39 0 0 14.0 -
40 0 1 9.5 0.25
41 0 0 17.0 -
42 0 1 14.0 -
43 0 1 10.5 -
44 0 0 14.0 -
45 0 0 24.5 -
46 0 1 12.0 -
47 0 0 8.5 -
48 0 0 10.0 -
49 0 0 10.5 -
50 0 0 4.5 0
51 0 0 9.5 -
52 0 0 7.0 -
53 0 0 6.0 -
54 0 0 9.5 -
55 0 0 5.5 -
56 0 0 13.5 -
57 0 0 14.0 -
58 0 1 22.0 -
59 0 0 10.0 -
60 0 0 11.0 0
61 0 0 6.0 -
62 0 0 29.5 -
63 0 0 21.0 -
64 0 0 16.5 -
65 0 0 12.5 -
66 0 0 8.0 -
67 0 0 9.0 -
68 0 0 12.5 -
69 0 0 7.0 -
70 0 0 4.5 0
71 0 1 11.0 -
72 0 0 13.5 -
73 0 0 7.5 -
74 0 0 20.5 -
75 0 0 15.0 -
76 0 0 5.5 -
77 0 0 6.0 -
78 0 0 5.5 -
79 0 0 23.5 -
80 0 0 24.0 0.50
81 0 0 18.5 -
82 0 0 13.0 -
83 0 0 7.5 -
84 0 0 6.0 -
85 0 1 8.0 -
86 0 0 19.5 -
87 0 0 4.5 -
88 0 0 3.0 -
89 0 0 4.0 -
90 0 0 9.5 0.50
91 0 0 18.5 -
92 0 0 6.5 -
93 0 0 5.0 -
94 0 0 11.0 -
95 0 0 14.0 -
96 0 0 17.5 -
97 0 0 4.5 -
98 0 0 6.0 -
99 0 0 19.0 -
100 0 0 13.0 0.25

Minimum 0 0 3.0 0
Maximum 0 1.0 29.5 0.50

Mean 0 0.17 11.7 0.28
Standard Dev. 0 0.38 5.8 0.22

Geometric mean - - 10.3 -
Median 0 0 10.8 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MIDGA

0.17



Table G.179: Pebble and Calcite Count at RG_MICOMP, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.0 -
2 0 1 10.5 -
3 0 0 8.5 -
4 0 1 15.5 -
5 0 0 5.5 -
6 0 1 4.5 -
7 0 0 9.0 -
8 0 0 5.0 -
9 0 1 9.0 -
10 0 1 14.0 0.25
11 0 0 10.0 -
12 0 0 4.5 -
13 0 1 16.5 -
14 0 1 19.0 -
15 0 1 8.0 -
16 0 0 5.5 -
17 0 1 21.0 -
18 0 1 12.0 -
19 0 1 11.0 -
20 0 0 6.0 0
21 0 1 11.0 -
22 0 0 7.0 -
23 0 1 8.0 -
24 0 1 23.0 -
25 0 1 22.5 -
26 0 0 9.0 -
27 0 0 12.5 -
28 0 0 10.0 -
29 0 1 24.5 -
30 0 1 15.0 0.50
31 0 1 13.0 -
32 0 0 5.0 -
33 0 0 6.0 -
34 0 0 11.0 -
35 0 0 10.5 -
36 0 1 12.0 -
37 0 0 7.0 -
38 0 1 3.0 -
39 0 0 13.5 -
40 0 0 14.0 0.25
41 0 0 13.0 -
42 0 1 13.0 -
43 0 0 9.0 -
44 0 0 11.5 -
45 0 1 30.0 -
46 0 0 6.0 -
47 0 1 16.0 -
48 0 1 15.0 -
49 0 1 7.0 -
50 0 0 7.0 0.50
51 0 1 9.5 -
52 0 1 21.5 -
53 0 0 17.5 -
54 0 0 4.5 -
55 0 0 7.0 -
56 0 0 21.0 -
57 0 0 21.0 -
58 0 0 21.0 -
59 0 0 7.0 -
60 0 0 4.5 0
61 0 1 19.0 -
62 0 0 15.5 -
63 0 0 16.0 -
64 0 1 16.0 -
65 0 0 7.0 -
66 0 0 2.5 -
67 0 0 7.5 -
68 0 1 11.0 -
69 0 1 15.0 -
70 0 1 6.0 0.50
71 0 1 13.5 -
72 0 1 9.5 -
73 0 1 14.0 -
74 0 0 9.0 -
75 0 0 10.0 -
76 0 1 14.0 -
77 0 0 10.5 -
78 0 0 12.5 -
79 0 0 6.0 -
80 0 0 15.0 0
81 0 0 9.5 -
82 0 0 14.0 -
83 0 1 14.0 -
84 0 1 12.5 -
85 0 0 6.5 -
86 0 1 9.5 -
87 0 0 11.0 -
88 0 1 9.0 -
89 0 1 10.5 -
90 0 1 8.0 0.25
91 0 0 5.0 -
92 0 1 11.0 -
93 0 0 13.5 -
94 0 1 19.0 -
95 0 1 13.5 -
96 0 1 9.0 -
97 0 0 5.0 -
98 0 1 12.0 -
99 0 0 11.0 -
100 0 1 19.0 0.25

Minimum 0 0 2.5 0
Maximum 0 1.0 30.0 0.50

Mean 0 0.48 11.5 0.25
Standard Dev. 0 0.50 5.3 0.20

Geometric mean - - 10.4 -
Median 0 0 11.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MICOMP-1

0.48
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Table G.179: Pebble and Calcite Count at RG_MICOMP, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.5 -
2 0 1 18.0 -
3 0 1 8.5 -
4 0 1 9.0 -
5 0 0 4.5 -
6 0 0 3.5 -
7 0 1 7.5 -
8 0 1 10.5 -
9 0 1 8.0 -
10 0 1 13.0 0.50
11 0 0 9.0 -
12 0 0 6.5 -
13 0 0 11.0 -
14 0 0 7.0 -
15 0 1 13.0 -
16 0 1 11.0 -
17 0 1 11.5 -
18 0 1 16.0 -
19 0 0 3.0 -
20 0 1 15.0 0.50
21 0 0 4.0 -
22 0 1 8.5 -
23 0 1 10.0 -
24 0 0 3.5 -
25 0 1 4.0 -
26 0 1 11.5 -
27 0 1 12.0 -
28 0 0 2.0 -
29 0 0 14.0 -
30 0 0 17.0 0.50
31 0 1 16.5 -
32 0 0 5.5 -
33 0 0 5.0 -
34 0 1 26.0 -
35 0 1 24.0 -
36 0 1 16.0 -
37 0 0 1.5 -
38 0 0 1.0 -
39 0 0 7.5 -
40 0 1 5.0 0
41 0 0 17.0 -
42 0 0 3.5 -
43 0 0 10.0 -
44 0 0 19.0 -
45 0 0 17.5 -
46 0 0 8.5 -
47 0 1 17.0 -
48 0 0 4.5 -
49 0 1 13.0 -
50 0 1 12.5 0.50
51 0 1 24.0 -
52 0 0 12.0 -
53 0 0 9.0 -
54 0 0 16.5 -
55 0 0 13.5 -
56 0 1 13.0 -
57 0 0 5.5 -
58 0 1 18.0 -
59 0 0 2.5 -
60 0 1 5.0 0.25
61 0 1 26.0 -
62 0 1 3.5 -
63 0 1 4.0 -
64 0 1 21.5 -
65 0 1 22.0 -
66 0 1 6.0 -
67 0 1 9.0 -
68 0 0 2.0 -
69 0 1 3.5 -
70 0 1 11.0 0.50
71 0 0 7.0 -
72 0 1 5.5 -
73 0 1 5.0 -
74 0 1 5.5 -
75 0 1 18.0 -
76 0 1 9.5 -
77 0 1 8.5 -
78 0 0 8.5 -
79 0 1 7.0 -
80 0 1 11.0 0.25
81 0 1 4.5 -
82 0 0 4.5 -
83 0 0 4.5 -
84 0 1 5.0 -
85 0 1 11.0 -
86 0 0 14.0 -
87 0 1 37.0 -
88 0 1 8.0 -
89 0 1 9.0 -
90 0 1 16.0 0.25
91 0 1 6.5 -
92 0 0 5.5 -
93 0 1 6.5 -
94 0 0 4.5 -
95 0 1 19.0 -
96 0 1 5.0 -
97 0 1 8.0 -
98 0 1 9.0 -
99 0 1 11.0 -
100 0 0 4.0 0

Minimum 0 0 1.0 0
Maximum 0 1.0 37.0 0.50

Mean 0 0.61 10.2 0.33
Standard Dev. 0 0.49 6.4 0.21

Geometric mean - - 8.3 -
Median 0 1.0 8.8 0.38

Calcite Index - -

Note: "-" indicates no data. 

RG_MICOMP-2

0.61
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Table G.179: Pebble and Calcite Count at RG_MICOMP, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.0 -
2 0 0 6.5 -
3 0 0 18.0 -
4 0 0 7.0 -
5 0 0 12.0 -
6 0 0 4.5 -
7 0 0 4.5 -
8 0 0 15.5 -
9 0 0 8.5 -
10 0 0 5.0 0
11 0 0 7.5 -
12 0 0 11.5 -
13 0 0 8.0 -
14 0 1 7.5 -
15 0 0 18.0 -
16 0 0 10.0 -
17 0 1 18.0 -
18 0 0 6.5 -
19 0 0 15.5 -
20 0 0 3.5 0.50
21 0 1 17.0 -
22 0 0 7.0 -
23 0 0 5.0 -
24 0 0 5.0 -
25 0 0 6.0 -
26 0 1 9.0 -
27 0 0 10.5 -
28 0 0 7.5 -
29 0 0 5.5 -
30 0 0 8.5 0
31 0 0 13.0 -
32 0 0 5.5 -
33 0 1 6.5 -
34 0 1 15.0 -
35 0 0 7.0 -
36 0 1 13.0 -
37 0 1 9.5 -
38 0 0 5.0 -
39 0 0 7.0 -
40 0 0 7.0 0.50
41 0 0 16.0 -
42 0 1 9.5 -
43 0 0 4.5 -
44 0 0 22.0 -
45 0 0 4.5 -
46 0 0 3.0 -
47 0 0 5.5 -
48 0 0 5.5 -
49 0 0 15.0 -
50 0 1 10.0 0.25
51 0 1 11.0 -
52 0 0 6.0 -
53 0 1 14.5 -
54 0 0 3.5 -
55 0 0 9.0 -
56 0 1 9.5 -
57 0 1 9.0 -
58 0 0 4.0 -
59 0 1 12.0 -
60 0 0 6.0 0.25
61 0 0 13.5 -
62 0 1 6.0 -
63 0 0 7.5 -
64 0 1 10.0 -
65 0 1 6.5 -
66 0 0 2.5 -
67 0 0 5.5 -
68 0 0 4.0 -
69 0 1 11.0 -
70 0 0 4.5 0
71 0 1 13.0 -
72 0 1 6.5 -
73 0 1 7.5 -
74 0 0 7.5 -
75 0 0 4.0 -
76 0 1 14.0 -
77 0 1 1.5 -
78 0 0 1.5 -
79 0 0 1.5 -
80 0 0 5.0 0.25
81 0 1 12.5 -
82 0 1 12.0 -
83 0 0 10.0 -
84 0 0 9.0 -
85 0 1 7.0 -
86 0 0 7.0 -
87 0 0 4.0 -
88 0 1 10.0 -
89 0 0 8.5 -
90 0 1 8.0 0.25
91 0 0 9.0 -
92 0 0 6.0 -
93 0 0 6.5 -
94 0 1 8.5 -
95 0 0 6.5 -
96 0 0 4.0 -
97 0 0 9.5 -
98 0 0 6.0 -
99 0 0 8.5 -
100 0 1 13.0 0.25

Minimum 0 0 1.5 0
Maximum 0 1.0 22.0 0.50

Mean 0 0.32 8.5 0.23
Standard Dev. 0 0.47 4.1 0.18

Geometric mean - - 7.5 -
Median 0 0 7.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MICOMP-3

0.32
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Table G.179: Pebble and Calcite Count at RG_MICOMP, Erickson Creek Baseline Study, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.0 -
2 0 1 6.0 -
3 0 1 8.0 -
4 0 1 16.5 -
5 0 0 17.0 -
6 0 1 10.0 -
7 0 1 17.0 -
8 0 0 14.0 -
9 0 0 3.0 -
10 0 0 5.0 0.50
11 0 0 6.5 -
12 0 1 11.5 -
13 0 0 9.5 -
14 0 1 20.0 -
15 0 0 9.0 -
16 0 1 19.0 -
17 0 0 3.0 -
18 0 1 2.1 -
19 0 1 7.0 -
20 0 1 6.5 0.50
21 0 0 16.0 -
22 0 1 10.0 -
23 0 1 14.0 -
24 0 1 5.5 -
25 0 1 13.5 -
26 0 0 8.0 -
27 0 0 5.0 -
28 0 0 8.5 -
29 0 0 9.0 -
30 0 1 14.0 0.25
31 0 1 10.5 -
32 0 1 5.0 -
33 0 1 15.0 -
34 0 0 11.0 -
35 0 1 11.0 -
36 0 0 8.0 -
37 0 1 4.5 -
38 0 1 6.5 -
39 0 1 18.5 -
40 0 0 11.0 0
41 0 0 4.5 -
42 0 0 6.0 -
43 0 1 15.0 -
44 0 1 19.5 -
45 0 0 9.0 -
46 0 0 9.0 -
47 0 0 6.5 -
48 0 1 9.0 -
49 0 0 9.5 -
50 0 1 25.0 0.25
51 0 1 13.5 -
52 0 1 14.0 -
53 0 0 14.5 -
54 0 1 28.0 -
55 0 0 5.0 -
56 0 1 14.0 -
57 0 0 5.5 -
58 0 1 9.5 -
59 0 0 14.5 -
60 0 1 11.5 0.25
61 0 1 10.0 -
62 0 1 35.0 -
63 0 1 17.0 -
64 0 0 7.5 -
65 0 0 21.0 -
66 0 0 4.0 -
67 0 0 8.5 -
68 0 1 7.0 -
69 0 0 6.0 -
70 0 1 5.5 0.50
71 0 1 18.0 -
72 0 0 17.5 -
73 0 1 16.0 -
74 0 1 8.5 -
75 0 1 9.5 -
76 0 1 11.0 -
77 0 0 5.0 -
78 0 1 14.0 -
79 0 0 9.0 -
80 0 1 10.0 0.5
81 0 1 9.0 -
82 0 1 15.0 -
83 0 1 17.5 -
84 0 1 4.5 -
85 0 0 11.5 -
86 0 1 8.0 -
87 0 1 8.5 -
88 0 0 9.0 -
89 0 0 15.0 -
90 0 1 5.0 0.25
91 0 1 17.0 -
92 0 0 13.0 -
93 0 1 4.0 -
94 0 1 13.0 -
95 0 1 8.0 -
96 0 0 10.0 -
97 0 0 5.0 -
98 0 1 24.0 -
99 0 0 7.0 -
100 0 0 7.5 0

Minimum 0 0 2.1 0
Maximum 0 1.0 35.0 0.50

Mean 0 0.57 10.9 0.30
Standard Dev. 0 0.50 5.8 0.20

Geometric mean - - 9.6 -
Median 0 1.0 9.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MICOMP-4

0.57
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Table G.179: Pebble and Calcite Count at RG_MICOMP, Erickson Creek Baseline Study, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.0 -
2 0 0 5.5 -
3 0 1 17.0 -
4 0 0 9.0 -
5 0 0 7.5 -
6 0 1 10.0 -
7 0 1 15.5 -
8 0 0 8.0 -
9 0 0 5.5 -
10 0 0 12.5 0
11 0 0 4.0 -
12 0 0 10.5 -
13 0 1 18.0 -
14 0 0 5.0 -
15 0 0 6.5 -
16 0 0 14.0 -
17 0 0 5.0 -
18 0 0 7.0 -
19 0 1 14.0 -
20 0 0 13.5 0.25
21 0 0 6.5 -
22 0 0 3.0 -
23 0 1 10.0 -
24 0 0 10.0 -
25 0 0 13.0 -
26 0 0 3.5 -
27 0 0 12.0 -
28 0 0 7.0 -
29 0 0 14.0 -
30 0 0 0.5 0
31 0 0 6.0 -
32 0 1 9.5 -
33 0 0 9.0 -
34 0 0 19.0 -
35 0 0 10.0 -
36 0 1 12.5 -
37 0 0 5.0 -
38 0 0 11.5 -
39 0 0 5.5 -
40 0 0 14.0 0.25
41 0 1 14.5 -
42 0 1 4.0 -
43 0 1 8.5 -
44 0 1 11.5 -
45 0 0 4.0 -
46 0 1 12.5 -
47 0 1 14.0 -
48 0 0 10.0 -
49 0 1 9.5 -
50 0 0 14.5 0
51 0 0 5.0 -
52 0 0 5.5 -
53 0 0 11.0 -
54 0 0 9.5 -
55 0 1 8.5 -
56 0 0 19.0 -
57 0 0 6.5 -
58 0 0 16.0 -
59 0 0 5.0 -
60 0 0 6.0 0.25
61 0 0 5.0 -
62 0 0 9.0 -
63 0 0 13.5 -
64 0 1 14.0 -
65 0 1 8.0 -
66 0 0 9.5 -
67 0 0 3.5 -
68 0 0 5.0 -
69 0 0 9.5 -
70 0 1 4.0 0
71 0 0 2.0 -
72 0 0 11.5 -
73 0 1 14.0 -
74 0 0 18.0 -
75 0 0 6.0 -
76 0 1 14.5 -
77 0 0 5.5 -
78 0 0 4.5 -
79 0 0 6.0 -
80 0 0 4.0 0
81 0 0 7.5 -
82 0 0 5.5 -
83 0 0 5.5 -
84 0 0 2.0 -
85 0 0 7.5 -
86 0 1 9.5 -
87 0 1 10.0 -
88 0 0 7.5 -
89 0 0 4.0 -
90 0 1 19.5 0.25
91 0 0 7.5 -
92 0 0 12.5 -
93 0 0 13.0 -
94 0 0 3.5 -
95 0 1 10.5 -
96 0 1 13.0 -
97 0 0 14.0 -
98 0 0 6.0 -
99 0 0 4.5 -
100 0 1 3.0 0

Minimum 0 0 0.5 0
Maximum 0 1.0 19.5 0.25

Mean 0 0.27 9.0 0.10
Standard Dev. 0 0.45 4.4 0.13

Geometric mean - - 7.8 -
Median 0 0 8.8 0

Calcite Index - -

Note: "-" indicates no data. 

RG_MICOMP-5

0.27
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Table G.180: Pebble and Calcite Count at RG_THCK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 2.4 -
2 0 0 1.9 -
3 0 1 4.2 -
4 0 0 3.9 -
5 0 1 3.8 -
6 0 0 0.9 -
7 0 1 2.0 -
8 0 0 1.4 -
9 0 0 2.1 -
10 0 1 7.5 0.50
11 0 1 4.5 -
12 0 0 8.0 -
13 0 0 0.7 -
14 0 1 2.8 -
15 0 0 2.4 -
16 0 1 5.5 -
17 0 0 1.5 -
18 0 0 1.1 -
19 0 1 2.0 -
20 0 0 1.5 0
21 0 0 3.3 -
22 0 1 2.0 -
23 0 - sand -
24 0 - sand -
25 0 1 4.5 -
26 0 0 3.2 -
27 0 0 5.7 -
28 0 1 5.5 -
29 0 1 6.9 -
30 0 1 2.5 0.75
31 0 0 1.0 -
32 0 1 5.5 -
33 0 0 2.5 -
34 0 0 4.0 -
35 0 1 4.0 -
36 0 0 3.0 -
37 0 1 9.0 -
38 0 0 1.2 -
39 0 - sand -
40 0 0 2.7 0.50
41 0 0 3.7 -
42 0 - sand -
43 0 - sand -
44 0 0 1.4 -
45 0 - sand -
46 0 - 1.7 -
47 0 - sand -
48 0 1 2.9 -
49 0 0 3.5 -
50 0 0 sand 0.50
51 0 0 2.0 -
52 0 1 1.9 -
53 0 1 3.5 -
54 0 1 3.3 -
55 0 1 6.9 -
56 0 1 3.0 -
57 0 - sand -
58 0 0 2.2 -
59 0 0 3.5 -
60 0 - sand 1.0
61 0 0 1.2 -
62 0 0 1.5 -
63 0 1 4.4 -
64 0 0 1.5 -
65 0 1 1.9 -
66 0 0 2.0 -
67 0 - sand -
68 0 0 2.2 -
69 0 1 2.0 -
70 0 1 9.0 0
71 0 0 1.9 -
72 0 0 5.5 -
73 0 1 3.9 -
74 0 1 5.2 -
75 0 - sand -
76 0 1 5.0 -
77 0 - sand -
78 0 - sand -
79 0 - sand -
80 0 0 1.9 0.50
81 0 0 0.9 -
82 0 1 3.5 -
83 0 1 3.2 -
84 0 0 1.8 -
85 0 0 0.6 -
86 0 0 4.0 -
87 0 1 2.5 -
88 0 0 1.6 -
89 0 - sand -
90 0 1 2.8 0.75
91 0 - sand -
92 0 1 2.2 -
93 0 - sand -
94 0 1 4.2 -
95 0 - sand -
96 0 - sand -
97 0 1 3.2 -
98 0 1 5.5 -
99 0 0 0.8 -
100 0 0 3.5 0

Minimum 0 0 0.6 0
Maximum 0 1.0 9.0 1.0

Mean 0 0.48 3.2 0.45
Standard dev. 0 0.50 1.9 0.35

Geometric mean - - 2.7 -
Median 0 0 2.8 0.50

Calcite Index - -

Note: "-" indicates no data. 

RG_THCK-1

0.48
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Table G.180: Pebble and Calcite Count at RG_THCK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 2.9 -
2 0 1 3.4 -
3 0 1 3.1 -
4 0 0 1.4 -
5 0 - sand -
6 0 - sand -
7 0 0 6.9 -
8 0 - sand -
9 0 - sand -
10 0 - sand 1.0
11 0 1 2.6 -
12 0 1 3.3 -
13 0 1 5.8 -
14 0 0 2.7 -
15 0 0 1.6 -
16 0 0 0.6 -
17 0 0 9.9 -
18 0 1 3.5 -
19 0 1 3.8 -
20 0 1 2.2 0.50
21 0 0 5.2 -
22 0 0 2.2 -
23 0 1 5.4 -
24 0 1 6.9 -
25 0 1 2.2 -
26 0 0 4.7 -
27 0 1 3.8 -
28 0 1 3.2 -
29 0 1 2.5 -
30 0 0 4.1 0
31 0 1 3.3 -
32 0 0 4.1 -
33 0 0 4.0 -
34 0 1 5.2 -
35 0 1 2.3 -
36 0 0 1.7 -
37 0 1 1.5 -
38 0 - sand -
39 0 1 0.7 -
40 0 1 2.0 0
41 0 1 1.8 -
42 0 0 4.4 -
43 0 0 7.1 -
44 0 - sand -
45 0 1 2.9 -
46 0 - sand -
47 0 0 2.7 -
48 0 0 3.6 -
49 0 1 6.7 -
50 0 0 2.4 0
51 0 1 3.6 -
52 0 0 1.7 -
53 0 0 4.5 -
54 0 0 2.6 -
55 0 0 4.8 -
56 0 1 6.8 -
57 0 0 4.1 -
58 0 1 4.3 -
59 0 0 3.5 -
60 0 0 1.1 0
61 0 0 4.5 -
62 0 0 2.7 -
63 0 1 2.2 -
64 0 0 1.4 -
65 0 1 4.4 -
66 0 1 1.4 -
67 0 1 0.9 -
68 0 0 1.3 -
69 0 1 3.9 -
70 0 - sand 1.0
71 0 0 4.3 -
72 0 0 4.1 -
73 0 0 3.1 -
74 0 1 2.8 -
75 0 1 2.1 -
76 0 - sand -
77 0 1 4.1 -
78 0 1 3.7 -
79 0 0 2.6 -
80 0 1 2.8 0.50
81 0 0 3.3 -
82 0 0 1.9 -
83 0 - sand -
84 0 - sand -
85 0 1 3.3 -
86 0 - sand -
87 0 1 3.7 -
88 0 - sand -
89 0 1 1.9 -
90 0 0 1.7 0.75
91 0 1 1.0 -
92 0 1 2.3 -
93 0 1 4.9 -
94 0 0 2.2 -
95 0 0 4.4 -
96 0 1 2.5 -
97 0 1 4.4 -
98 0 1 5.4 -
99 0 0 4.2 -
100 0 0 6.0 0

Minimum 0 0 0.6 0
Maximum 0 1.0 9.9 1.0

Mean 0 0.53 3.4 0.38
Standard dev. 0 0.50 1.7 0.43

Geometric mean - - 3.0 -
Median 0 1.0 3.3 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_THCK-2
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Table G.180: Pebble and Calcite Count at RG_THCK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.8 -
2 0 0 4.5 -
3 0 0 1.0 -
4 0 0 sand -
5 0 1 7.6 -
6 0 0 9.8 -
7 0 0 7.4 -
8 0 1 8.5 -
9 0 1 12.5 -
10 0 0 7.5 0.75
11 0 0 2.0 -
12 0 - sand -
13 0 0 2.6 -
14 0 - sand -
15 0 - sand -
16 0 0 2.3 -
17 0 0 4.3 -
18 0 0 7.5 -
19 0 1 4.7 -
20 0 1 2.1 0
21 0 0 9.5 -
22 0 0 1.4 -
23 0 1 3.3 -
24 0 1 5.1 -
25 0 0 6.7 -
26 0 0 3.1 -
27 0 0 4.8 -
28 0 0 3.3 -
29 0 0 3.2 -
30 0 0 6.1 0.50
31 0 0 7.3 -
32 0 1 5.3 -
33 0 0 6.5 -
34 0 0 3.4 -
35 0 1 2.6 -
36 0 0 1.6 -
37 0 0 3.6 -
38 0 1 11.8 -
39 0 0 8.0 -
40 0 0 4.8 0
41 0 1 3.4 -
42 0 1 4.3 -
43 0 0 9.3 -
44 0 0 5.1 -
45 0 - sand -
46 0 0 4.7 -
47 0 - sand -
48 0 0 2.6 -
49 0 1 6.2 -
50 0 0 4.4 0
51 0 0 3.8 -
52 0 0 1.4 -
53 0 - sand -
54 0 0 0.9 -
55 0 0 4.2 -
56 0 0 2.3 -
57 0 0 3.1 -
58 0 0 4.2 -
59 0 1 3.8 -
60 0 0 10.0 0.50
61 0 1 12.3 -
62 0 1 6.5 -
63 0 1 3.8 -
64 0 - sand -
65 0 0 4.8 -
66 0 0 3.3 -
67 0 0 1.1 -
68 0 1 4.7 -
69 0 0 8.0 -
70 0 0 3.9 0
71 0 0 9.7 -
72 0 0 3.8 -
73 0 1 3.2 -
74 0 6.0 -
75 0 - silt -
76 0 - sand -
77 0 0 12.6 -
78 0 0 4.4 -
79 0 1 4.3 -
80 0 0 3.2 0.25
81 0 0 6.0 -
82 0 0 10.5 -
83 0 0 4.5 -
84 0 1 11.5 -
85 0 0 8.5 -
86 0 0 9.6 -
87 0 0 8.8 -
88 0 0 7.7 -
89 0 0 6.3 -
90 0 0 7.8 0.75
91 0 1 4.8 -
92 0 - sand -
93 0 1 4.4 -
94 0 - sand -
95 0 1 3.3 -
96 0 - sand -
97 0 1 6.3 -
98 0 0 3.4 -
99 0 0 6.2 -
100 0 0 2.9 0.50

Minimum 0 0 0.9 0
Maximum 0 1.0 12.6 0.75

Mean 0 0.29 5.5 0.33
Standard dev. 0 0.46 2.9 0.31

Geometric mean - - 4.7 -
Median 0 0 4.7 0.38

Calcite Index - -

Note: "-" indicates no data. 

RG_THCK-3
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Table G.181: Pebble and Calcite Count at RG_BACK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 - - 9.5 -
2 - - Sand -
3 - - 1.5 -
4 - - 8.0 -
5 - - 5.0 -
6 - - 12.0 -
7 - - 11.5 -
8 - - Sand -
9 - - Sand -
10 - - 5.5 0.25
11 - - 8.0 -
12 - - 9.5 -
13 - - 4.0 -
14 - - Sand -
15 - - 8.0 -
16 - - 11.0 -
17 - - 3.0 -
18 - - 6.0 -
19 - - 10.0 -
20 - - 2.5 0.25
21 - - 10.5 -
22 - - 6.0 -
23 - - 5.5 -
24 - - 4.0 -
25 - - 13.0 -
26 - - 6.0 -
27 - - 5.5 -
28 - - Sand -
29 - - 7.0 -
30 - - 4.5 0.75
31 - - 3.0 -
32 - - 5.5 -
33 - - 2.5 -
34 - - 4.0 -
35 - - 4.0 -
36 - - 11.5 -
37 - - 3.0 -
38 - - 2.0 -
39 - - Sand -
40 - - 3.0 0.25
41 - - Sand -
42 - - 2.0 -
43 - - 6.0 -
44 - - 8.0 -
45 - - 4.5 -
46 - - 3.5 -
47 - - 7.0 -
48 - - 10.0 -
49 - - 5.0 -
50 - - 10.0 0.25
51 - - 5.0 -
52 - - 4.5 -
53 - - 3.0 -
54 - - 2.5 -
55 - - 5.0 -
56 - - 3.0 -
57 - - 11.0 -
58 - - 6.0 -
59 - - 3.0 -
60 - - Sand 1.0
61 - - 7.5 -
62 - - 3.0 -
63 - - 2.5 -
64 - - 3.0 -
65 - - 12.0 -
66 - - 3.5 -
67 - - 7.0 -
68 - - 3.5 -
69 - - 5.5 -
70 - - 2.0 0
71 - - 3.0 -
72 - - 4.0 -
73 - - 5.0 -
74 - - 4.5 -
75 - - Sand -
76 - - 7.0 -
77 - - 2.0 -
78 - - 3.0 -
79 - - 1.5 -
80 - - Sand 1.0
81 - - 8.5 -
82 - - 5.0 -
83 - - 7.5 -
84 - - 6.0 -
85 - - 10.0 -
86 - - 7.5 -
87 - - 10.0 -
88 - - 6.5 -
89 - - 2.0 -
90 - - 2.0 0.50
91 - - 5.5 -
92 - - 16.0 -
93 - - Sand -
94 - - 3.0 -
95 - - 3.5 -
96 - - 12.0 -
97 - - 11.0 -
98 - - 9.0 -
99 - - 10.0 -
100 - - 1.0 0

Minimum - - 1.0 0
Maximum - - 16.0 1.0

Mean - - 6.0 0.43
Standard Dev. - - 3.3 0.37

Geometric mean - - 5.1 -
Median - - 5.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_BACK

-



Table G.182: Pebble and Calcite Count at RG_BOCK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 - - - -
2 - - - -
3 - - - -
4 - - - -
5 - - - -
6 - - - -
7 - - - -
8 - - - -
9 - - - -
10 - - - -
11 - - - -
12 - - - -
13 - - - -
14 - - - -
15 - - - -
16 - - - -
17 - - - -
18 - - - -
19 - - - -
20 - - - -
21 - - - -
22 - - - -
23 - - - -
24 - - - -
25 - - - -
26 - - - -
27 - - - -
28 - - - -
29 - - - -
30 - - - -
31 - - - -
32 - - - -
33 - - - -
34 - - - -
35 - - - -
36 - - - -
37 - - - -
38 - - - -
39 - - - -
40 - - - -
41 - - - -
42 - - - -
43 - - - -
44 - - - -
45 - - - -
46 - - - -
47 - - - -
48 - - - -
49 - - - -
50 - - - -
51 - - - -
52 - - - -
53 - - - -
54 - - - -
55 - - - -
56 - - - -
57 - - - -
58 - - - -
59 - - - -
60 - - - -
61 - - - -
62 - - - -
63 - - - -
64 - - - -
65 - - - -
66 - - - -
67 - - - -
68 - - - -
69 - - - -
70 - - - -
71 - - - -
72 - - - -
73 - - - -
74 - - - -
75 - - - -
76 - - - -
77 - - - -
78 - - - -
79 - - - -
80 - - - -
81 - - - -
82 - - - -
83 - - - -
84 - - - -
85 - - - -
86 - - - -
87 - - - -
88 - - - -
89 - - - -
90 - - - -
91 - - - -
92 - - - -
93 - - - -
94 - - - -
95 - - - -
96 - - - -
97 - - - -
98 - - - -
99 - - - -
100 - - - -

Minimum - - - -
Maximum - - - -

Mean - - - -
Standard Dev. - - - -

Geometric mean - - - -
Median - - - -

Calcite Index - -

Note: "-" indicates no data. 

RG_BOCK

-



Table G.183: Pebble and Calcite Count at RG_CLODE 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness

1 0 0 2.5 -
2 0 1 2.5 -
3 0 1 3.5 -
4 0 0 3.0 -
5 0 1 5.0 -
6 0 1 2.5 -
7 0 1 1.5 -
8 0 1 9.5 -
9 0 1 4.5 -
10 0 0 3.5 0
11 0 1 4.0 -
12 0 1 7.0 -
13 0 1 5.0 -
14 0 1 4.0 -
15 0 1 4.0 -
16 0 1 5.5 -
17 1 1 4.5 -
18 0 1 11.0 -
19 0 0 0.5 -
20 0 1 9.5 0.50
21 0 1 4.0 -
22 0 1 8.5 -
23 0 1 6.0 -
24 0 1 4.0 -
25 0 0 2.5 -
26 0 1 7.5 -
27 0 1 8.5 -
28 0 1 3.0 -
29 0 1 8.0 -
30 0 1 7.5 0.50
31 0 1 5.0 -
32 0 1 2.5 -
33 0 1 5.5 -
34 0 1 6.5 -
35 0 1 5.0 -
36 0 1 10.0 -
37 0 0 3.0 -
38 0 1 11.0 -
39 0 1 6.0 -
40 0 1 3.0 0.25
41 0 1 4.0 -
42 0 1 4.0 -
43 0 0 2.5 -
44 0 1 5.0 -
45 0 0 1.5 -
46 0 0 3.5 -
47 0 1 10.5 -
48 0 0 10.0 -
49 0 1 2.5 -
50 0 1 6.0 0.25
51 0 1 5.0 -
52 0 0 2.5 -
53 0 1 3.5 -
54 0 1 7.5 -
55 0 1 5.0 -
56 0 1 6.0 -
57 0 0 4.0 -
58 0 0 4.0 -
59 0 1 13.0 -
60 0 1 10.0 0.50
61 0 1 4.0 -
62 0 0 3.0 -
63 0 1 4.0 -
64 0 0 5.5 -
65 0 0 3.0 -
66 0 1 6.5 -
67 1 1 4.0 -
68 0 1 9.5 -
69 0 0 2.0 -
70 0 0 2.5 0
71 0 1 3.0 -
72 0 1 6.0 -
73 0 0 Sand -
74 0 0 3.0 -
75 0 0 Sand -
76 0 0 1.0 -
77 0 1 4.5 -
78 0 1 2.5 -
79 0 1 9.0 -
80 0 1 5.0 0.50
81 0 0 1.5 -
82 0 1 8.0 -
83 0 1 6.5 -
84 0 1 8.5 -
85 0 1 8.5 -
86 0 1 12.0 -
87 0 1 13.0 -
88 0 1 8.5 -
89 0 0 Sand -
90 0 0 2.0 0
91 0 1 1.5 -
92 0 0 5.0 -
93 0 1 5.0 -
94 0 1 7.5 -
95 0 1 13.0 -
96 0 0 6.5 -
97 0 1 11.0 -
98 0 1 4.0 -
99 0 1 4.0 -
100 0 1 5.0 0

Minimum 0 0 0.5 0
Maximum 1.0 1.0 13.0 0.50

Mean 0.020 0.73 5.5 0.25
Standard Dev. 0.14 0.45 3.0 0.24

Geometric mean - - 4.6 -
Median 0 1.0 5.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_CLODE

0.75



Table G.184: Calcite Count for Corbin Creek, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 1 1 14.0 -
2 1 1 8.0 -
3 1 1 11.0 -
4 1 1 5.0 -
5 1 1 10.0 -
6 2 1 12.0 -
7 2 1 17.0 -
8 2 1 12.5 -
9 2 1 C -
10 1 1 8.0 0.50
11 1 1 7.5 -
12 2 1 C -
13 0 1 3.5 -
14 0 1 23.5 -
15 1 1 3.0 -
16 2 1 C -
17 1 1 7.0 -
18 0 1 17.0 -
19 1 1 11.0 -
20 0 1 8.0 0.25
21 1 1 5.0 -
22 1 1 1.0 -
23 0 1 5.0 -
24 1 1 13.0 -
25 0 1 3.5 -
26 0 1 4.5 -
27 1 1 6.0 -
28 0 1 1.5 -
29 1 1 5.0 -
30 2 1 8.0 0.75
31 0 1 4.5 -
32 2 1 12.0 -
33 2 1 15.0 -
34 1 1 10.0 -
35 1 1 10.0 -
36 1 1 7.5 -
37 2 1 C -
38 1 1 6.5 -
39 2 1 11.0 -
40 1 1 1.5 0.75
41 2 1 12.5 -
42 2 1 32.0 -
43 0 1 7.5 -
44 1 1 4.5 -
45 1 1 3.0 -
46 2 1 6.5 -
47 2 1 C -
48 1 1 6.0 -
49 1 1 8.5 -
50 2 1 9.0 0.75
51 1 1 6.0 -
52 1 1 6.5 -
53 2 1 C -
54 1 1 11.5 -
55 1 1 20.0 -
56 0 1 2.0 -
57 1 1 11.5 -
58 2 1 20.0 -
59 2 1 C -
60 1 1 5.0 0.50
61 2 1 10.0 -
62 2 1 17.0 -
63 2 1 C -
64 2 1 C -
65 1 1 5.5 -
66 1 1 2.0 -
67 1 1 11.0 -
68 2 1 19.0 -
69 1 1 5.5 -
70 2 1 C 0.75
71 2 1 23.0 -
72 1 1 14.5 -
73 2 1 C -
74 2 1 C -
75 2 1 C -
76 0 1 18.0 -
77 2 1 6.5 -
78 1 1 6.0 -
79 2 1 9.5 -
80 1 1 6.5 0.25
81 2 1 7.0 -
82 2 1 C -
83 2 1 9.5 -
84 1 1 6.0 -
85 1 1 4.5 -
86 2 1 C -
87 1 1 5.5 -
88 2 1 5.0 -
89 1 1 3.5 -
90 1 1 2.0 0.75
91 1 1 5.0 -
92 1 1 5.0 -
93 2 1 4.0 -
94 2 1 6.0 -
95 1 1 5.0 -
96 1 1 3.5 -
97 1 1 2.5 -
98 2 1 13.0 -
99 1 1 8.0 -
100 2 1 9.0 0.50

Minimum 0 1.0 1.0 0.25
Maximum 2.0 1.0 32.0 0.75

Mean 1.3 1.0 8.7 0.58
Standard Dev. 0.67 0 5.7 0.21

Geometric mean - - 7.1 -
Median 1.0 1.0 7.0 0.63

Calcite Index - -

Notes: C = calcite; "-" indicates no data. 

RG_CORCK-1

2.3
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Table G.184: Calcite Count for Corbin Creek, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 2 1 13.0 -
2 0 1 6.5 -
3 0 1 13.0 -
4 2 1 16.0 -
5 2 1 C -
6 2 1 C -
7 2 1 11.0 -
8 2 1 20.0 -
9 0 1 8.0 -
10 1 1 14.5 0.25
11 1 1 7.0 -
12 2 1 13.0 -
13 0 1 7.0 -
14 2 1 C -
15 2 1 12.0 -
16 0 1 10.0 -
17 0 1 10.0 -
18 1 1 9.0 -
19 1 1 12.0 -
20 1 1 10.0 0.50
21 1 1 11.0 -
22 1 1 7.0 -
23 1 1 22.0 -
24 1 1 4.5 -
25 2 1 25.0 -
26 2 1 C -
27 1 1 8.0 -
28 1 1 9.0 -
29 2 1 C -
30 2 1 C 1.0
31 2 1 C -
32 2 1 C -
33 2 1 C -
34 2 1 C -
35 2 1 C -
36 1 1 9.5 -
37 2 1 C -
38 1 1 7.0 -
39 1 1 7.5 -
40 0 1 5.0 0
41 0 1 10.0 -
42 0 1 9.5 -
43 2 1 12.0 -
44 0 1 13.0 -
45 0 1 10.5 -
46 1 1 4.5 -
47 1 1 5.5 -
48 1 1 7.0 -
49 1 1 6.5 -
50 2 1 14.0 0.75
51 1 1 4.5 -
52 1 1 7.0 -
53 2 1 23.0 -
54 0 1 6.5 -
55 1 1 21.0 -
56 1 1 12.5 -
57 1 1 21.5 -
58 1 1 12.0 -
59 2 1 14.0 -
60 2 1 14.5 0.25
61 1 1 6.5 -
62 2 1 14.5 -
63 1 1 14.5 -
64 1 1 12.0 -
65 1 1 17.0 -
66 1 1 4.0 -
67 2 1 14.0 -
68 1 1 18.0 -
69 1 1 15.0 -
70 1 1 19.0 0.25
71 2 1 14.5 -
72 0 1 18.0 -
73 2 1 C -
74 2 1 C -
75 2 1 C -
76 2 1 C -
77 0 1 19.0 -
78 1 1 7.5 -
79 2 1 13.0 -
80 2 1 5.0 0.50
81 2 1 10.0 -
82 1 1 10.5 -
83 1 1 10.0 -
84 1 1 9.5 -
85 2 1 C -
86 1 1 9.0 -
87 2 1 C -
88 1 1 8.0 -
89 0 1 10.0 -
90 1 1 13.5 0.25
91 2 1 7.0 -
92 1 1 13.0 -
93 2 1 13.5 -
94 2 1 13.5 -
95 2 1 C -
96 2 1 16.0 -
97 2 1 8.0 -
98 2 1 15.5 -
99 2 1 28.5 -
100 1 1 12.5 0.25

Minimum 0 1.0 4.0 0
Maximum 2.0 1.0 28.5 1.0

Mean 1.3 1.0 11.8 0.40
Standard Dev. 0.71 0 5.1 0.29

Geometric mean - - 10.8 -
Median 1.0 1.0 11.0 0.25

Calcite Index - -

Notes: C = calcite; "-" indicates no data. 

RG_CORCK-2

2.3
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Table G.184: Calcite Count for Corbin Creek, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 1 1 8.0 -
2 2 1 C -
3 2 1 C -
4 2 1 C -
5 1 1 14.0 -
6 2 1 C -
7 1 1 17.0 -
8 2 1 C -
9 2 1 C -
10 2 1 24.0 0.25
11 2 1 C -
12 2 1 C -
13 2 1 C -
14 2 1 C -
15 2 1 21.0 -
16 2 1 C -
17 2 1 C -
18 2 1 C -
19 2 1 8.5 -
20 2 1 C 1.0
21 1 1 11.5 -
22 1 1 17.0 -
23 2 1 C -
24 2 1 C -
25 1 1 7.0 -
26 2 1 C -
27 2 1 14.0 -
28 2 1 C -
29 2 1 C -
30 2 1 C 1.0
31 2 1 C -
32 2 1 C -
33 2 1 C -
34 2 1 C -
35 2 1 C -
36 2 1 C -
37 2 1 C -
38 2 1 C -
39 2 1 C -
40 2 1 C 1.0
41 2 1 C -
42 2 1 C -
43 2 1 C -
44 2 1 C -
45 2 1 C -
46 2 1 C -
47 2 1 C -
48 2 1 C -
49 2 1 C -
50 2 1 C 1.0
51 2 1 C -
52 2 1 C -
53 2 1 C -
54 2 1 C -
55 2 1 C -
56 2 1 C -
57 2 1 C -
58 2 1 C -
59 2 1 C -
60 2 1 C 1.0
61 2 1 C -
62 2 1 C -
63 2 1 C -
64 2 1 C -
65 2 1 16.5 -
66 2 1 14.0 -
67 2 1 C -
68 2 1 C -
69 2 1 C -
70 2 1 C 1.0
71 1 1 11.5 -
72 2 1 C -
73 2 1 17.0 -
74 2 1 C -
75 2 1 C -
76 1 1 7.0 -
77 1 1 10.5 -
78 2 1 C -
79 2 1 C -
80 1 1 7.0 0.50
81 2 1 20.0 -
82 2 1 C -
83 2 1 C -
84 2 1 C -
85 2 1 14.0 -
86 2 1 C -
87 1 1 6.5 -
88 2 1 20.5 -
89 1 1 12.5 -
90 2 1 C 1.0
91 2 1 C -
92 2 1 C -
93 2 1 C -
94 1 1 6.0 -
95 1 1 5.0 -
96 2 1 C -
97 2 1 C -
98 2 1 C -
99 2 1 C -
100 2 1 C 1.0

Minimum 1.0 1.0 5.0 0.25
Maximum 2.0 1.0 24.0 1.0

Mean 1.9 1.0 12.9 0.88
Standard Dev. 0.35 0 5.4 0.27

Geometric mean - - 11.8 -
Median 2.0 1.0 13.3 1.0

Calcite Index - -

Notes: C = calcite; "-" indicates no data. 

RG_CORCK-3

2.9
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Table G.185: Calcite Count for RG_EL1, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.5 -
2 0 0 12.5 -
3 0 0 8.0 -
4 0 0 Sand -
5 0 0 6.0 -
6 0 0 10.5 -
7 0 0 27.0 -
8 0 0 17.0 -
9 0 0 8.0 -
10 0 0 12.5 0.50
11 0 0 15.0 -
12 0 0 13.0 -
13 0 0 1.5 -
14 0 0 8.5 -
15 0 0 13.0 -
16 0 0 9.0 -
17 0 0 11.0 -
18 0 0 Sand -
19 0 0 Sand -
20 0 0 14.5 0.75
21 0 0 13.0 -
22 0 0 11.0 -
23 0 0 16.5 -
24 0 0 12.5 -
25 0 0 11.0 -
26 0 0 15.5 -
27 0 0 7.5 -
28 0 0 13.5 -
29 0 0 10.0 -
30 0 0 13.0 0.50
31 0 0 17.0 -
32 0 0 Sand -
33 0 0 1.0 -
34 0 0 7.5 -
35 0 0 12.0 -
36 0 0 5.0 -
37 0 0 4.5 -
38 0 0 3.5 -
39 0 0 11.0 -
40 0 0 13.0 0.75
41 0 0 12.5 -
42 0 0 5.0 -
43 0 0 6.5 -
44 0 0 Sand -
45 0 0 8.5 -
46 0 0 1.5 -
47 0 0 7.5 -
48 0 0 15.5 -
49 0 0 16.0 -
50 0 0 17.5 0.75
51 0 0 10.0 -
52 0 0 8.5 -
53 0 0 11.0 -
54 0 0 7.0 -
55 0 0 8.0 -
56 0 0 Sand -
57 0 0 4.0 -
58 0 0 10.5 -
59 0 0 13.0 -
60 0 0 9.0 0.25
61 0 0 15.0 -
62 0 0 6.5 -
63 0 0 10.0 -
64 0 0 10.5 -
65 0 0 12.0 -
66 0 0 Sand -
67 0 0 5.5 -
68 0 0 15.0 -
69 0 0 9.5 -
70 0 0 12.0 0.75
71 0 0 6.0 -
72 0 0 11.5 -
73 0 0 19.0 -
74 0 0 13.0 -
75 0 0 8.0 -
76 0 0 6.5 -
77 0 0 10.5 -
78 0 0 6.5 -
79 0 0 4.5 -
80 0 0 6.5 0.25
81 0 0 16.0 -
82 0 0 Sand -
83 0 0 10.5 -
84 0 0 11.0 -
85 0 0 4.0 -
86 0 0 15.0 -
87 0 0 11.0 -
88 0 0 8.5 -
89 0 0 5.0 -
90 0 0 5.5 0.25
91 0 0 6.0 -
92 0 0 11.5 -
93 0 0 4.0 -
94 0 0 7.0 -
95 0 0 10.0 -
96 0 0 8.0 -
97 0 0 9.5 -
98 0 0 11.0 -
99 0 0 7.5 -
100 0 0 3.5 0.50

Minimum 0 0 1.0 0.25
Maximum 0 0 27.0 0.75

Mean 0 0 10.0 0.53
Standard Dev. 0 0 4.4 0.22

Geometric mean - - 8.8 -
Median 0 0 10.0 0.50

Calcite Index - -

Note: "-" indicates no data. 

0

RG_EL1-1
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Table G.185: Calcite Count for RG_EL1, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.0 -
2 0 0 Sand -
3 0 0 3.5 -
4 0 0 2.5 -
5 0 0 5.5 -
6 0 0 8.0 -
7 0 0 6.0 -
8 0 0 4.5 -
9 0 0 3.0 -
10 0 0 5.5 0.50
11 0 0 4.5 -
12 0 0 4.0 -
13 0 0 6.5 -
14 0 0 7.0 -
15 0 0 1.5 -
16 0 0 Sand -
17 0 0 4.0 -
18 0 0 7.5 -
19 0 0 5.0 -
20 0 0 4.5 0.25
21 0 0 Sand -
22 0 0 4.5 -
23 0 0 8.5 -
24 0 0 4.3 -
25 0 0 2.5 -
26 0 0 9.0 -
27 0 0 3.0 -
28 0 0 8.0 -
29 0 0 5.5 -
30 0 0 9.0 0.50
31 0 0 Sand -
32 0 0 3.5 -
33 0 0 3.5 -
34 0 0 9.0 -
35 0 0 6.5 -
36 0 0 5.5 -
37 0 0 10.0 -
38 0 0 8.5 -
39 0 0 8.0 -
40 0 0 8.5 0.75
41 0 0 9.0 -
42 0 0 10.0 -
43 0 0 10.0 -
44 0 0 7.0 -
45 0 0 4.5 -
46 0 0 Sand -
47 0 0 6.0 -
48 0 0 10.0 -
49 0 0 9.5 -
50 0 0 7.5 0.25
51 0 0 8.5 -
52 0 0 4.5 -
53 0 0 3.0 -
54 0 0 11.0 -
55 0 0 16.0 -
56 0 0 7.0 -
57 0 0 8.5 -
58 0 0 13.5 -
59 0 0 10.5 -
60 0 0 9.0 0.50
61 0 0 9.0 -
62 0 0 10.0 -
63 0 0 2.5 -
64 0 0 7.0 -
65 0 0 3.0 -
66 0 0 9.5 -
67 0 0 7.5 -
68 0 0 4.0 -
69 0 0 4.0 -
70 0 0 4.0 0.75
71 0 0 4.5 -
72 0 0 4.0 -
73 0 0 2.5 -
74 0 0 10.0 -
75 0 0 5.0 -
76 0 0 3.0 -
77 0 0 Sand -
78 0 0 7.0 -
79 0 0 13.0 -
80 0 0 6.0 0.75
81 0 0 6.5 -
82 0 0 5.0 -
83 0 0 4.0 -
84 0 0 9.5 -
85 0 0 8.0 -
86 0 0 9.5 -
87 0 0 6.5 -
88 0 0 12.5 -
89 0 0 19.5 -
90 0 0 6.0 0.25
91 0 0 3.5 -
92 0 0 11.0 -
93 0 0 9.0 -
94 0 0 9.5 -
95 0 0 10.0 -
96 0 0 9.5 -
97 0 0 5.5 -
98 0 0 3.5 -
99 0 0 13.0 -
100 0 0 14.0 0.75

Minimum 0 0 1.5 0.25
Maximum 0 0 19.5 0.75

Mean 0 0 7.0 0.53
Standard Dev. 0 0 3.3 0.22

Geometric mean - - 6.2 -
Median 0 0 6.8 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.185: Calcite Count for RG_EL1, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.0 -
2 0 0 3.0 -
3 0 0 4.5 -
4 0 0 Sand -
5 0 0 1.5 -
6 0 0 2.0 -
7 0 0 3.5 -
8 0 0 8.0 -
9 0 0 4.0 -
10 0 0 6.5 0.50
11 0 0 2.0 -
12 0 0 4.0 -
13 0 0 5.0 -
14 0 0 7.0 -
15 0 0 5.0 -
16 0 0 Sand -
17 0 0 5.5 -
18 0 0 5.5 -
19 0 0 6.0 -
20 0 0 4.0 0.25
21 0 0 11.0 -
22 0 0 5.0 -
23 0 0 Sand -
24 0 0 7.5 -
25 0 0 6.0 -
26 0 0 Sand -
27 0 0 6.0 -
28 0 0 10.0 -
29 0 0 8.0 -
30 0 0 10.0 0.75
31 0 0 10.0 -
32 0 0 8.0 -
33 0 0 7.0 -
34 0 0 9.0 -
35 0 0 4.5 -
36 0 0 6.0 -
37 0 0 7.0 -
38 0 0 7.5 -
39 0 0 4.0 -
40 0 0 6.0 0.50
41 0 0 6.5 -
42 0 0 7.0 -
43 0 0 11.5 -
44 0 0 6.5 -
45 0 0 15.0 -
46 0 0 5.5 -
47 0 0 4.5 -
48 0 0 3.0 -
49 0 0 6.5 -
50 0 0 8.0 0.50
51 0 0 13.0 -
52 0 0 12.0 -
53 0 0 1.0 -
54 0 0 11.0 -
55 0 0 6.5 -
56 0 0 9.5 -
57 0 0 10.0 -
58 0 0 7.0 -
59 0 0 8.5 -
60 0 0 9.0 0.75
61 0 0 9.0 -
62 0 0 5.5 -
63 0 0 12.0 -
64 0 0 9.5 -
65 0 0 6.5 -
66 0 0 8.5 -
67 0 0 6.5 -
68 0 0 7.5 -
69 0 0 6.0 -
70 0 0 8.0 0.50
71 0 0 6.0 -
72 0 0 7.5 -
73 0 0 6.5 -
74 0 0 3.0 -
75 0 0 9.0 -
76 0 0 6.5 -
77 0 0 15.0 -
78 0 0 12.0 -
79 0 0 2.0 -
80 0 0 8.0 0.50
81 0 0 4.0 -
82 0 0 7.0 -
83 0 0 12.0 -
84 0 0 13.0 -
85 0 0 12.0 -
86 0 0 7.5 -
87 0 0 11.0 -
88 0 0 7.5 -
89 0 0 9.0 -
90 0 0 6.5 0.25
91 0 0 6.0 -
92 0 0 12.0 -
93 0 0 10.0 -
94 0 0 7.0 -
95 0 0 7.0 -
96 0 0 12.0 -
97 0 0 3.5 -
98 0 0 9.5 -
99 0 0 Sand -
100 0 0 19.0 0.50

Minimum 0 0 1.0 0.25
Maximum 0 0 19.0 0.75

Mean 0 0 7.5 0.50
Standard Dev. 0 0 3.2 0.17

Geometric mean - - 6.7 -
Median 0 0 7.0 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.185: Calcite Count for RG_EL1, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 14.0 -
2 0 0 11.5 -
3 0 0 8.5 -
4 0 0 10.0 -
5 0 0 13.0 -
6 0 0 10.0 -
7 0 0 10.0 -
8 0 0 10.5 -
9 0 0 11.0 -
10 0 0 9.0 0.25
11 0 0 15.0 -
12 0 0 16.0 -
13 0 0 10.0 -
14 0 0 7.0 -
15 0 0 3.5 -
16 0 0 16.0 -
17 0 0 10.5 -
18 0 0 6.5 -
19 0 0 6.0 -
20 0 0 4.5 0.75
21 0 0 1.5 -
22 0 0 17.0 -
23 0 0 8.5 -
24 0 0 14.5 -
25 0 0 4.5 -
26 0 0 15.5 -
27 0 0 4.5 -
28 0 0 11.0 -
29 0 0 Sand -
30 0 0 10.0 0.25
31 0 0 8.0 -
32 0 0 11.0 -
33 0 0 13.0 -
34 0 0 15.5 -
35 0 0 7.0 -
36 0 0 8.0 -
37 0 0 15.0 -
38 0 0 11.0 -
39 0 0 14.0 -
40 0 0 17.5 0.75
41 0 0 11.0 -
42 0 0 12.5 -
43 0 0 14.0 -
44 0 0 11.0 -
45 0 0 11.0 -
46 0 0 12.0 -
47 0 0 12.0 -
48 0 0 4.5 -
49 0 0 14.0 -
50 0 0 11.5 0.50
51 0 0 8.0 -
52 0 0 11.5 -
53 0 0 6.5 -
54 0 0 9.0 -
55 0 0 9.5 -
56 0 0 8.5 -
57 0 0 6.0 -
58 0 0 6.0 -
59 0 0 9.0 -
60 0 0 13.0 0.50
61 0 0 8.0 -
62 0 0 10.0 -
63 0 0 11.0 -
64 0 0 11.0 -
65 0 0 6.0 -
66 0 0 8.0 -
67 0 0 7.5 -
68 0 0 16.0 -
69 0 0 5.0 -
70 0 0 4.5 0.25
71 0 0 12.5 -
72 0 0 13.0 -
73 0 0 14.0 -
74 0 0 10.0 -
75 0 0 7.5 -
76 0 0 5.5 -
77 0 0 16.0 -
78 0 0 6.5 -
79 0 0 7.5 -
80 0 0 13.5 0.75
81 0 0 12.0 -
82 0 0 9.5 -
83 0 0 10.5 -
84 0 0 7.0 -
85 0 0 5.0 -
86 0 0 5.5 -
87 0 0 13.5 -
88 0 0 10.0 -
89 0 0 9.5 -
90 0 0 9.0 0.25
91 0 0 6.0 -
92 0 0 7.5 -
93 0 0 7.0 -
94 0 0 9.0 -
95 0 0 14.0 -
96 0 0 11.0 -
97 0 0 17.0 -
98 0 0 14.0 -
99 0 0 13.0 -
100 0 0 5.5 0.50

Minimum 0 0 1.5 0.25
Maximum 0 0 17.5 0.75

Mean 0 0 10.1 0.48
Standard Dev. 0 0 3.6 0.22

Geometric mean - - 9.4 -
Median 0 0 10.0 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.185: Calcite Count for RG_EL1, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.0 -
2 0 0 5.5 -
3 0 0 Sand -
4 0 0 4.0 -
5 0 0 6.0 -
6 0 0 17.0 -
7 0 0 7.5 -
8 0 0 Sand -
9 0 0 20.0 -
10 0 0 7.5 0.25
11 0 0 7.0 -
12 0 0 8.5 -
13 0 0 6.0 -
14 0 0 18.0 -
15 0 0 6.5 -
16 0 0 16.5 -
17 0 0 Sand -
18 0 0 4.0 -
19 0 0 1.5 -
20 0 0 6.5 0.50
21 0 0 7.0 -
22 0 0 6.5 -
23 0 0 17.0 -
24 0 0 4.0 -
25 0 0 7.5 -
26 0 0 14.0 -
27 0 0 2.5 -
28 0 0 6.0 -
29 0 0 15.0 -
30 0 0 9.0 0.25
31 0 0 12.0 -
32 0 0 4.5 -
33 0 0 13.0 -
34 0 0 7.5 -
35 0 0 16.0 -
36 0 0 7.0 -
37 0 0 6.0 -
38 0 0 8.0 -
39 0 0 12.0 -
40 0 0 15.5 0.75
41 0 0 6.0 -
42 0 0 7.5 -
43 0 0 14.0 -
44 0 0 7.0 -
45 0 0 8.0 -
46 0 0 1.5 -
47 0 0 5.0 -
48 0 0 7.0 -
49 0 0 8.5 -
50 0 0 9.0 0.25
51 0 0 4.5 -
52 0 0 12.0 -
53 0 0 2.5 -
54 0 0 10.0 -
55 0 0 21.0 -
56 0 0 7.5 -
57 0 0 4.0 -
58 0 0 3.0 -
59 0 0 8.0 -
60 0 0 7.5 0.25
61 0 0 4.0 -
62 0 0 5.5 -
63 0 0 6.5 -
64 0 0 12.0 -
65 0 0 3.0 -
66 0 0 14.0 -
67 0 0 6.0 -
68 0 0 3.5 -
69 0 0 8.0 -
70 0 0 10.0 0.50
71 0 0 8.5 -
72 0 0 13.0 -
73 0 0 11.0 -
74 0 0 7.0 -
75 0 0 5.5 -
76 0 0 11.0 -
77 0 0 3.5 -
78 0 0 10.0 -
79 0 0 7.0 -
80 0 0 5.5 0.50
81 0 0 12.0 -
82 0 0 9.0 -
83 0 0 5.0 -
84 0 0 6.0 -
85 0 0 5.5 -
86 0 0 11.0 -
87 0 0 9.5 -
88 0 0 10.0 -
89 0 0 6.0 -
90 0 0 17.0 0.50
91 0 0 6.0 -
92 0 0 12.0 -
93 0 0 10.5 -
94 0 0 4.5 -
95 0 0 6.0 -
96 0 0 9.0 -
97 0 0 11.0 -
98 0 0 12.0 -
99 0 0 7.5 -
100 0 0 6.0 0.50

Minimum 0 0 1.5 0.25
Maximum 0 0 21.0 0.75

Mean 0 0 8.5 0.43
Standard Dev. 0 0 4.2 0.17

Geometric mean - - 7.5 -
Median 0 0 7.5 0.50

Calcite Index - -

Note: "-" indicates no data. 

0
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Table G.186: Calcite Count for RG_EL-19, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.0 -
2 0 1 14.0 -
3 0 0 2.5 -
4 0 0 1.5 -
5 0 0 Sand -
6 1 1 3.5 -
7 1 1 2.5 -
8 1 1 6.5 -
9 1 1 13.0 -
10 1 1 2.0 0.50
11 1 1 6.5 -
12 0 0 Sand -
13 1 1 5.0 -
14 0 0 2.0 -
15 0 1 8.5 -
16 0 0 Sand -
17 0 1 6.0 -
18 1 1 8.0 -
19 0 0 3.0 -
20 0 1 6.0 0.75
21 0 1 7.0 -
22 1 1 7.5 -
23 0 0 6.5 -
24 0 0 Sand -
25 0 1 6.5 -
26 0 0 3.0 -
27 0 0 Sand -
28 0 0 2.5 -
29 1 1 6.0 -
30 1 1 9.0 0.75
31 0 0 5.0 -
32 0 0 Sand -
33 1 1 12.0 -
34 1 1 5.0 -
35 0 0 3.5 -
36 0 1 10.0 -
37 0 1 3.5 -
38 1 1 6.5 -
39 0 0 1.5 -
40 1 1 3.0 0.75
41 1 1 3.5 -
42 0 0 4.5 -
43 0 0 1.5 -
44 0 0 9.0 -
45 0 0 Sand -
46 0 0 9.5 -
47 0 1 12.5 -
48 0 0 2.5 -
49 0 0 13.0 -
50 0 0 14.0 0.75
51 0 0 6.5 -
52 0 0 14.0 -
53 1 1 8.0 -
54 0 0 Sand -
55 0 0 3.0 -
56 0 0 2.0 -
57 1 1 4.0 -
58 0 0 Sand -
59 0 0 4.0 -
60 0 0 4.0 0.50
61 0 0 3.0 -
62 0 0 3.5 -
63 0 0 Sand -
64 1 1 13.5 -
65 1 1 7.0 -
66 1 1 8.0 -
67 0 0 11.0 -
68 0 1 4.5 -
69 0 0 2.5 -
70 0 0 Sand 1.0
71 0 0 4.5 -
72 0 0 Sand -
73 0 0 8.0 -
74 0 0 2.0 -
75 1 1 10.0 -
76 0 0 2.0 -
77 0 0 2.5 -
78 0 0 12.0 -
79 1 1 8.0 -
80 0 0 2.0 0
81 0 0 2.0 -
82 0 0 7.0 -
83 1 0 9.5 -
84 0 0 2.5 -
85 0 0 4.0 -
86 0 0 5.5 -
87 0 1 4.0 -
88 0 0 3.5 -
89 0 0 Sand -
90 1 1 14.0 0.75
91 0 1 6.0 -
92 0 0 3.0 -
93 0 0 2.5 -
94 1 1 2.5 -
95 1 1 5.5 -
96 0 0 5.5 -
97 0 1 5.5 -
98 0 1 4.0 -
99 0 0 5.5 -
100 1 1 17.5 0.75

Minimum 0 0 1.5 0
Maximum 1.0 1.0 17.5 1.0

Mean 0.28 0.41 6.0 0.65
Standard Dev. 0.45 0.49 3.7 0.27

Geometric mean - - 5.0 -
Median 0 0 5.0 0.75

Calcite Index - -

Note: "-" indicates no data. 
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Table G.186: Calcite Count for RG_EL-19, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 1 1 5.5 -
2 1 1 2.5 -
3 0 0 2.0 -
4 0 1 6.0 -
5 1 1 9.0 -
6 0 0 Sand -
7 0 1 1.5 -
8 0 1 9.5 -
9 1 1 9.5 -
10 1 1 9.5 0.75
11 2 1 6.5 -
12 2 1 11.0 -
13 1 1 13.0 -
14 1 1 12.5 -
15 2 1 6.0 -
16 2 1 6.5 -
17 1 1 15.0 -
18 1 1 7.0 -
19 1 1 15.0 -
20 1 1 6.5 0.75
21 0 1 13.0 -
22 1 1 9.0 -
23 0 1 10.0 -
24 0 1 15.5 -
25 1 1 15.0 -
26 0 0 7.0 -
27 1 1 11.0 -
28 1 1 6.5 -
29 1 1 9.0 -
30 0 0 Sand 1.0
31 0 1 3.0 -
32 1 1 4.5 -
33 0 0 13.0 -
34 0 1 14.5 -
35 1 1 6.0 -
36 1 1 7.0 -
37 0 0 4.0 -
38 1 1 7.0 -
39 1 1 8.0 -
40 0 1 11.0 0.50
41 1 1 9.0 -
42 0 1 4.5 -
43 0 1 11.0 -
44 1 1 7.5 -
45 0 0 1.5 -
46 0 0 3.0 -
47 0 1 14.0 -
48 0 1 14.0 -
49 0 1 12.5 -
50 1 1 2.5 0.75
51 0 1 2.5 -
52 0 1 7.5 -
53 0 1 6.5 -
54 0 0 4.5 -
55 0 1 9.0 -
56 0 0 7.0 -
57 0 0 2.5 -
58 0 0 Sand -
59 1 1 5.0 -
60 1 1 5.0 0.50
61 0 0 3.5 -
62 0 1 11.5 -
63 0 0 4.5 -
64 0 0 7.5 -
65 1 1 6.0 -
66 1 1 3.5 -
67 1 1 7.0 -
68 0 0 4.5 -
69 0 0 3.0 -
70 0 0 2.5 -
71 1 1 4.0 0.75
72 1 1 10.0 -
73 0 0 3.5 -
74 0 0 5.5 -
75 1 1 13.0 -
76 0 1 4.0 -
77 0 1 6.0 -
78 1 1 6.5 -
79 0 0 4.5 -
80 0 0 4.5 0
81 0 0 2.0 -
82 0 0 7.0 -
83 0 0 2.5 -
84 0 0 5.0 -
85 0 1 6.5 -
86 1 1 12.0 -
87 0 1 7.0 -
88 1 1 16.0 -
89 1 1 5.0 -
90 0 0 7.0 0.50
91 0 0 8.0 -
92 1 1 13.0 -
93 0 1 7.0 -
94 1 1 12.0 -
95 0 0 5.0 -
96 0 1 11.0 -
97 0 1 13.5 -
98 0 0 5.0 -
99 1 1 12.0 -
100 0 1 8.0 0

Minimum 0 0 1.5 0
Maximum 2.0 1.0 16.0 1.0

Mean 0.47 0.70 7.6 0.55
Standard Dev. 0.58 0.46 3.8 0.33

Geometric mean - - 6.6 -
Median 0 1.0 7.0 0.63

Calcite Index - -

Note: "-" indicates no data. 
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Table G.186: Calcite Count for RG_EL-19, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.5 -
2 0 0 3.0 -
3 0 1 12.0 -
4 1 1 10.0 -
5 0 1 3.0 -
6 0 1 4.5 -
7 0 0 5.0 -
8 0 0 15.0 -
9 0 1 3.0 -
10 0 0 4.5 0
11 0 0 3.5 -
12 0 0 4.0 -
13 1 1 18.0 -
14 0 0 3.0 -
15 0 0 4.5 -
16 0 1 9.0 -
17 0 1 24.0 -
18 0 0 2.5 -
19 0 0 4.0 -
20 0 0 3.0 0
21 0 1 2.5 -
22 0 0 1.0 -
23 0 0 3.0 -
24 0 0 2.5 -
25 0 0 4.0 -
26 0 0 5.0 -
27 0 0 8.0 -
28 0 0 3.5 -
29 0 0 4.5 -
30 0 0 16.0 0.50
31 0 0 12.0 -
32 0 0 1.0 -
33 0 0 2.5 -
34 0 0 Sand -
35 0 0 5.0 -
36 0 0 15.0 -
37 0 0 8.5 -
38 0 0 10.0 -
39 0 0 3.0 -
40 0 0 1.5 0.50
41 0 0 13.0 -
42 0 0 1.0 -
43 0 1 8.0 -
44 0 0 1.0 -
45 0 0 Sand -
46 0 0 1.5 -
47 0 0 10.0 -
48 0 0 8.0 -
49 0 0 1.5 -
50 0 0 11.0 0.25
51 0 1 15.0 -
52 0 0 7.5 -
53 0 0 5.0 -
54 0 0 Sand -
55 0 0 2.5 -
56 0 0 16.5 -
57 0 0 10.0 -
58 0 0 10.5 -
59 0 0 5.0 -
60 0 0 12.5 0.50
61 0 1 14.5 -
62 0 0 9.0 -
63 0 0 7.5 -
64 0 0 10.0 -
65 0 0 8.5 -
66 0 0 Sand -
67 0 0 13.0 -
68 0 0 13.5 -
69 0 0 10.5 -
70 0 0 Sand 1.0
71 0 0 14.0 -
72 0 0 18.0 -
73 0 0 1.5 -
74 0 0 9.5 -
75 0 0 12.0 -
76 0 0 19.0 -
77 0 0 11.5 -
78 0 0 6.0 -
79 0 0 7.5 -
80 0 0 4.5 0
81 0 0 10.5 -
82 0 0 10.5 -
83 0 0 3.5 -
84 0 0 8.0 -
85 0 0 10.0 -
86 0 1 9.0 -
87 0 0 11.0 -
88 0 0 12.5 -
89 0 0 14.0 -
90 0 0 13.5 0.75
91 0 0 12.0 -
92 0 0 2.5 -
93 0 0 1.5 -
94 0 0 11.0 -
95 0 0 15.0 -
96 0 0 8.0 -
97 0 0 5.0 -
98 0 0 4.0 -
99 0 0 13.5 -
100 0 0 7.0 0.50

Minimum 0 0 1.0 0
Maximum 1.0 1.0 24.0 1.0

Mean 0.020 0.13 8.0 0.40
Standard Dev. 0.14 0.34 5.0 0.34

Geometric mean - - 6.2 -
Median 0 0 8.0 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.186: Calcite Count for RG_EL-19, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 17.5 -
2 0 0 7.0 -
3 0 1 10.0 -
4 0 1 22.0 -
5 0 1 18.0 -
6 0 1 36.0 -
7 0 1 11.5 -
8 0 1 6.5 -
9 0 0 9.5 -
10 0 1 17.0 0.25
11 0 1 20.0 -
12 0 1 17.5 -
13 0 0 7.5 -
14 0 1 18.0 -
15 0 1 11.5 -
16 0 0 7.5 -
17 0 0 7.0 -
18 - - 23.0 -
19 0 0 13.0 -
20 0 0 6.0 0
21 - - 33.0 -
22 0 0 8.0 -
23 0 1 12.0 -
24 0 0 8.5 -
25 0 0 2.0 -
26 - - 39.0 -
27 - - 21.0 -
28 0 1 5.5 -
29 - - 23.0 -
30 0 1 8.0 0.75
31 0 0 8.5 -
32 - - 12.0 -
33 0 1 16.0 -
34 0 0 5.0 -
35 0 0 17.0 -
36 - - 22.0 -
37 - - 27.0 -
38 - - 15.0 -
39 - - 5.5 -
40 - - 15.0 0.75
41 - - 8.5 -
42 - - 34.0 -
43 - - 13.0 -
44 - - 12.5 -
45 0 0 11.5 -
46 0 0 5.0 -
47 0 1 22.0 -
48 0 1 24.0 -
49 0 0 15.0 -
50 0 1 12.0 0.50
51 0 1 7.5 -
52 1 1 10.0 -
53 0 1 20.0 -
54 0 1 8.0 -
55 0 1 5.5 -
56 0 1 9.0 -
57 0 0 10.0 -
58 - - 22.0 -
59 0 1 12.0 -
60 - - 31.0 0.75
61 0 1 17.0 .
62 0 0 11.5 -
63 0 1 14.0 -
64 0 0 15.5 -
65 0 1 8.0 -
66 0 1 22.0 -
67 0 1 10.0 -
68 0 1 16.0 -
69 0 1 6.0 -
70 1 1 11.0 0.75
71 0 0 Sand -
72 0 1 14.0 -
73 - - 13.0 -
74 - - 37.0 -
75 0 1 14.0 -
76 1 1 6.0 -
77 0 1 15.0 -
78 0 1 14.5 -
79 - - 20.0 -
80 0 1 8.0 0.50
81 0 1 8.5 -
82 0 1 18.0 -
83 - - 23.0 -
84 - - 26.0 -
85 1 1 14.0 -
86 0 1 9.0 -
87 0 1 17.0 -
88 0 0 6.0 -
89 0 1 9.0 -
90 0 0 12.0 0.50
91 0 1 6.0 -
92 0 1 22.0 -
93 0 1 12.5 -
94 - - 35.0 -
95 0 1 10.0 -
96 0 0 5.0 -
97 0 1 11.0 -
98 0 0 9.0 -
99 - - 17.0 -
100 - - 28.0 0.50

Minimum 0 0 2.0 0
Maximum 1.0 1.0 39.0 0.75

Mean 0.05 0.67 14.7 0.53
Standard Dev. 0.23 0.47 8.1 0.25

Geometric mean - - 12.7 -
Median 0 1.0 12.5 0.50

Calcite Index - -

Note: "-" indicates no data. 

0.72

RG_EL19-4

Page 4 of 5



Table G.186: Calcite Count for RG_EL-19, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.5 -
2 0 1 9.0 -
3 - - 16.5 -
4 0 1 9.0 -
5 0 1 32.0 -
6 0 1 16.0 -
7 0 0 13.5 -
8 0 0 Sand -
9 0 0 2.0 -
10 0 0 6.0 -
11 0 1 24.0 0.50
12 0 1 12.0 -
13 0 1 10.0 -
14 - - 14.0 -
15 0 0 17.0 -
16 0 0 12.0 -
17 0 0 11.0 -
18 - - 26.0 -
19 0 0 8.0 -
20 0 1 11.0 0.75
21 0 0 7.5 -
22 0 0 5.5 -
23 - - 25.0 -
24 0 1 6.0 -
25 0 1 10.5 -
26 - - 28.0 -
27 0 1 11.0 -
28 0 0 Sand -
29 0 0 3.0 -
30 0 1 23.5 0.25
31 0 1 28.0 -
32 0 1 20.0 -
33 0 0 10.0 -
34 0 0 Clay -
35 0 0 Clay -
36 0 1 3.5 -
37 0 0 10.0 -
38 - - 6.5 -
39 0 1 23.0 -
40 0 1 16.0 0.50
41 1 1 12.0 -
42 0 0 6.0 -
43 0 0 13.0 -
44 0 1 23.0 -
45 0 0 10.0 -
46 0 0 5.0 -
47 0 1 7.0 -
48 0 1 21.0 -
49 0 0 13.0 -
50 - - 45.0 0.50
51 0 1 15.0 -
52 0 1 9.5 -
53 0 0 2.5 -
54 0 0 8.5 -
55 - - 25.0 -
56 0 0 12.5 -
57 0 1 11.5 -
58 0 0 9.5 -
59 0 1 12.0 -
60 1 1 24.0 0.25
61 0 1 10.0 -
62 0 1 3.5 -
63 1 1 9.5 -
64 0 0 7.0 -
65 1 1 10.5 -
66 0 0 14.0 -
67 0 1 20.0 -
68 0 1 8.5 -
69 0 1 14.0 -
70 0 1 10.0 0
71 0 1 25.0 -
72 0 1 11.0 -
73 0 0 8.5 -
74 0 0 9.0 -
75 0 0 6.5 -
76 0 0 11.5 -
77 0 0 5.0 -
78 - - 23.0 -
79 0 0 8.0 -
80 0 1 15.0 0.75
81 0 0 11.0 -
82 0 0 7.5 -
83 0 0 Sand -
84 0 0 3.0 -
85 0 0 Sand -
86 - - 23.0 -
87 0 0 4.5 -
88 0 1 12.0 -
89 0 1 16.0 -
90 0 0 7.0 0
91 - - 35.0 -
92 0 1 16.0 -
93 0 0 12.0 -
94 0 0 Sand -
95 0 1 10.5 -
96 0 0 12.0 -
97 0 1 22.0 -
98 0 1 5.5 -
99 - - 31.0 -
100 0 0 4.5 0.25

Minimum 0 0 2.0 0
Maximum 1.0 1.0 45.0 0.75

Mean 0.045 0.50 13.4 0.38
Standard Dev. 0.2 0.50 8.1 0.27

Geometric mean - - 11.2 -
Median 0 0.50 11.0 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.187: Calcite Count for RG_ELDFE, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.0 -
2 0 0 8.5 -
3 0 1 8.0 -
4 0 1 7.5 -
5 0 1 13.0 -
6 0 1 10.0 -
7 0 1 9.5 -
8 0 0 Sand -
9 0 1 4.5 -
10 0 1 9.5 0
11 0 1 10.0 -
12 0 1 13.0 -
13 0 1 12.0 -
14 0 1 19.0 -
15 0 1 43.0 -
16 0 1 19.0 -
17 0 0 14.0 -
18 0 0 18.0 -
19 0 1 12.0 -
20 0 0 8.5 0.75
21 0 0 3.0 -
22 0 0 3.0 -
23 0 1 16.5 -
24 0 0 11.5 -
25 0 0 12.5 -
26 0 0 8.0 -
27 0 1 16.0 -
28 0 0 7.0 -
29 0 0 14.0 -
30 0 0 15.0 0.75
31 0 0 4.0 -
32 0 0 9.5 -
33 0 0 11.5 -
34 0 0 16.0 -
35 0 0 6.0 -
36 0 0 15.0 -
37 0 0 16.5 -
38 0 1 9.5 -
39 0 0 17.0 -
40 0 0 12.0 0.75
41 0 1 10.0 -
42 0 1 17.0 -
43 0 1 14.5 -
44 0 0 15.0 -
45 0 0 7.0 -
46 0 0 18.0 -
47 0 0 20.0 -
48 0 1 6.5 -
49 0 0 14.5 -
50 0 1 17.0 0.75
51 0 1 18.0 -
52 0 0 15.0 -
53 0 0 Sand -
54 0 1 16.0 -
55 0 1 13.0 -
56 0 0 18.0 -
57 0 1 12.5 -
58 0 0 14.0 -
59 0 0 13.0 -
60 0 0 14.0 0.25
61 0 0 4.0 -
62 0 0 5.5 -
63 0 0 3.5 -
64 0 0 Sand -
65 0 1 10.0 -
66 0 1 9.5 -
67 0 1 7.5 -
68 0 0 11.0 -
69 0 1 8.5 -
70 0 1 12.0 -
71 0 1 16.0 0.50
72 0 0 6.5 -
73 0 1 13.0 -
74 0 0 3.0 -
75 0 1 8.5 -
76 0 1 9.0 -
77 0 1 11.0 -
78 0 0 Sand -
79 0 1 6.5 -
80 0 1 14.0 0.25
81 0 0 6.5 -
82 0 0 1.0 -
83 0 0 6.5 -
84 0 1 8.0 -
85 0 1 9.5 -
86 0 1 19.0 -
87 0 1 20.0 -
88 0 1 4.0 -
89 0 1 14.5 -
90 0 0 9.0 0.25
91 0 1 17.0 -
92 0 1 5.0 -
93 0 1 9.5 -
94 0 1 8.5 -
95 0 0 4.0 -
96 0 1 15.0 -
97 0 1 6.0 -
98 0 1 8.5 -
99 0 0 Sand -
100 0 0 9.0 0.75

Minimum 0 0 1.0 0
Maximum 0 1.0 43.0 0.75

Mean 0 0.52 11.4 0.50
Standard Dev. 0 0.50 5.7 0.29

Geometric mean - - 9.9 -
Median 0 1.0 11.0 0.63

Calcite Index - -

Note: "-" indicates no data. 
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Table G.188: Calcite Count for RG_ELEKO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.5 -
2 0 0 5.5 -
3 0 0 2.5 -
4 0 0 4.5 -
5 0 0 6.5 -
6 0 0 2.5 -
7 0 0 3.0 -
8 0 0 3.0 -
9 0 0 2.5 -
10 0 0 2.5 0
11 0 0 5.0 -
12 0 0 2.5 -
13 0 0 2.0 -
14 0 0 3.0 -
15 0 0 2.5 -
16 0 0 3.0 -
17 0 0 4.0 -
18 0 0 5.0 -
19 0 0 7.0 -
20 0 0 2.5 0.25
21 0 0 6.0 -
22 0 0 6.5 -
23 0 0 3.0 -
24 0 0 4.0 -
25 0 0 4.0 -
26 0 0 4.0 -
27 0 0 1.5 -
28 0 0 5.0 -
29 0 0 3.0 -
30 0 0 8.0 0.75
31 0 0 2.0 -
32 0 0 2.5 -
33 0 0 3.0 -
34 0 0 4.5 -
35 0 0 7.0 -
36 0 0 5.0 -
37 0 0 4.5 -
38 0 0 3.5 -
39 0 0 1.5 -
40 0 0 5.0 0.25
41 0 0 7.0 -
42 0 0 6.0 -
43 0 0 5.0 -
44 0 0 6.0 -
45 0 0 1.5 -
46 0 0 1.5 -
47 0 0 3.0 -
48 0 0 4.5 -
49 0 0 4.0 -
50 0 0 7.0 0.50
51 0 0 2.0 -
52 0 0 8.5 -
53 0 0 4.0 -
54 0 0 2.0 -
55 0 0 3.5 -
56 0 0 7.0 -
57 0 0 8.0 -
58 0 0 3.0 -
59 0 0 4.0 -
60 0 0 6.0 -
61 0 0 5.5 -
62 0 0 4.5 0
63 0 0 3.5 -
64 0 0 4.0 -
65 0 0 9.0 -
66 0 0 3.5 -
67 0 0 4.0 -
68 0 0 9.0 -
69 0 0 4.5 -
70 0 0 5.0 0.50
71 0 0 7.0 -
72 0 0 6.5 -
73 0 0 4.5 -
74 0 0 2.5 -
75 0 0 2.5 -
76 0 0 4.0 -
77 0 0 7.0 -
78 0 0 2.0 -
79 0 0 5.5 -
80 0 0 4.0 0.25
81 0 0 4.5 -
82 0 0 4.5 -
83 0 0 4.0 -
84 0 0 6.5 -
85 0 0 3.0 -
86 0 0 6.0 -
87 0 0 8.0 -
88 0 0 8.0 -
89 0 0 2.5 -
90 0 0 2.5 0
91 0 0 5.5 -
92 0 0 3.5 -
93 0 0 5.0 -
94 0 0 2.5 -
95 0 0 5.0 -
96 0 0 2.5 -
97 0 0 2.0 -
98 0 0 5.5 -
99 0 0 2.5 -
100 0 0 1.0 0

Minimum 0 0 1.0 0
Maximum 0 0 9.0 0.75

Mean 0 0 4.3 0.25
Standard Dev. 0 0 1.9 0.26

Geometric mean - - 3.9 -
Median 0 0 4.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.188: Calcite Count for RG_ELEKO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.0 -
2 0 0 4.0 -
3 0 0 4.0 -
4 0 0 2.0 -
5 0 0 3.5 -
6 0 0 6.5 -
7 0 0 4.0 -
8 0 0 5.0 -
9 0 0 5.5 -
10 0 0 6.0 0.25
11 0 0 4.0 -
12 0 0 3.0 -
13 0 0 2.5 -
14 0 0 6.0 -
15 0 0 4.0 -
16 0 0 3.5 -
17 0 0 14.0 -
18 0 0 5.0 -
19 0 0 2.5 -
20 0 0 17.0 0.75
21 0 0 7.5 -
22 0 0 7.0 -
23 0 0 4.0 -
24 0 0 9.0 -
25 0 0 7.5 -
26 0 0 3.0 -
27 0 0 4.0 -
28 0 0 7.0 -
29 0 0 8.5 -
30 0 0 4.0 0.50
31 0 0 5.5 -
32 0 0 6.0 -
33 0 0 5.0 -
34 0 0 5.5 -
35 0 0 3.5 -
36 0 0 7.0 -
37 0 0 2.5 -
38 0 0 4.0 -
39 0 0 4.0 -
40 0 0 8.0 0.25
41 0 0 5.0 -
42 0 0 9.4 -
43 0 0 4.0 -
44 0 0 8.0 -
45 0 0 9.0 -
46 0 0 4.5 -
47 0 0 5.0 -
48 0 0 4.5 -
49 0 0 5.0 -
50 0 0 4.0 0.50
51 0 0 8.0 -
52 0 0 6.5 -
53 0 0 4.0 -
54 0 0 3.5 -
55 0 0 4.5 -
56 0 0 3.0 -
57 0 0 5.5 -
58 0 0 4.0 -
59 0 0 5.0 -
60 0 0 8.0 0.50
61 0 0 7.0 -
62 0 0 4.5 -
63 0 0 7.0 -
64 0 0 10.0 -
65 0 0 5.0 -
66 0 0 2.5 -
67 0 0 6.0 -
68 0 0 3.5 -
69 0 0 4.5 -
70 0 0 4.0 0
71 0 0 4.5 -
72 0 0 4.0 -
73 0 0 7.5 -
74 0 0 9.0 -
75 0 0 7.0 -
76 0 0 6.0 -
77 0 0 8.0 -
78 0 0 3.5 -
79 0 0 4.0 -
80 0 0 4.0 0
81 0 0 5.5 -
82 0 0 6.0 -
83 0 0 2.5 -
84 0 0 4.5 -
85 0 0 6.0 -
86 0 0 9.0 -
87 0 0 8.5 -
88 0 0 9.0 -
89 0 0 5.5 -
90 0 0 10.0 0.25
91 0 0 4.0 -
92 0 0 4.0 -
93 0 0 4.5 -
94 0 0 3.5 -
95 0 0 3.0 -
96 0 0 5.0 -
97 0 0 2.5 -
98 0 0 5.0 -
99 0 0 6.5 -
100 0 0 12.0 0.75

Minimum 0 0 2.0 0
Maximum 0 0 17.0 0.75

Mean 0 0 5.6 0.38
Standard Dev. 0 0 2.5 0.27

Geometric mean - - 5.1 -
Median 0 0 5.0 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.188: Calcite Count for RG_ELEKO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.5 -
2 0 0 9.5 -
3 0 0 8.5 -
4 0 0 6.5 -
5 0 0 3.5 -
6 0 0 4.0 -
7 0 1 8.5 -
8 0 0 11.5 -
9 0 0 6.5 -
10 0 0 4.0 0
11 0 0 7.0 -
12 0 1 14.0 -
13 0 1 6.5 -
14 0 0 3.0 -
15 0 0 8.5 -
16 0 1 10.0 -
17 0 0 4.5 -
18 0 1 10.5 -
19 0 1 11.5 -
20 0 0 11.0 0.50
21 0 1 11.0 -
22 0 0 5.5 -
23 0 0 6.5 -
24 0 1 8.5 -
25 0 1 7.5 -
26 0 0 6.5 -
27 0 1 14.0 -
28 0 0 7.5 -
29 0 0 11.5 -
30 0 0 4.5 0
31 0 0 9.5 -
32 0 0 4.5 -
33 0 1 8.5 -
34 0 0 5.5 -
35 0 0 7.5 -
36 0 0 10.5 -
37 0 0 5.5 -
38 0 0 7.5 -
39 0 0 5.5 -
40 0 0 9.5 0.25
41 0 1 10.0 -
42 0 0 6.0 -
43 0 0 8.0 -
44 0 0 5.5 -
45 0 0 4.5 -
46 0 0 5.0 -
47 0 0 6.5 -
48 0 0 7.0 -
49 0 0 6.0 -
50 0 0 5.5 0.25
51 0 0 6.5 -
52 0 0 6.0 -
53 0 0 8.5 -
54 0 1 11.0 -
55 0 0 6.0 -
56 0 1 11.0 -
57 0 0 5.5 -
58 0 0 6.0 -
59 0 0 8.5 -
60 0 0 5.5 0.50
61 0 0 10.5 -
62 0 0 7.0 -
63 0 0 8.0 -
64 0 1 11.5 -
65 0 1 5.0 -
66 0 1 10.5 -
67 0 0 10.0 -
68 0 0 8.0 -
69 0 0 6.5 -
70 0 0 2.5 0
71 0 0 7.0 -
72 0 0 9.0 -
73 0 1 7.5 -
74 0 0 8.5 -
75 0 0 4.5 -
76 0 1 7.0 -
77 0 1 9.5 -
78 0 0 5.5 -
79 0 0 6.0 -
80 0 1 12.0 0.25
81 0 0 7.0 -
82 0 0 6.0 -
83 0 0 2.0 -
84 0 1 10.0 -
85 0 0 6.5 -
86 0 0 6.0 -
87 0 0 5.0 -
88 0 1 7.5 -
89 0 1 12.0 -
90 0 0 7.5 0
91 0 1 13.5 -
92 0 0 6.5 -
93 0 1 9.0 -
94 0 0 8.0 -
95 0 0 6.5 -
96 0 0 4.5 -
97 0 1 14.0 -
98 0 0 5.0 -
99 0 0 6.5 -
100 0 0 7.0 0.50

Minimum 0 0 2.0 0
Maximum 0 1.0 14.0 0.50

Mean 0 0.27 7.6 0.23
Standard Dev. 0 0.45 2.6 0.22

Geometric mean - - 7.1 -
Median 0 0 7.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.188: Calcite Count for RG_ELEKO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.5 -
2 0 0 8.0 -
3 0 0 6.0 -
4 0 0 11.5 -
5 0 1 9.0 -
6 0 0 8.0 -
7 0 0 4.5 -
8 0 0 7.0 -
9 0 1 9.0 -
10 0 1 9.5 0.25
11 0 0 8.0 -
12 0 1 8.5 -
13 0 0 5.0 -
14 0 1 10.0 -
15 0 0 8.5 -
16 0 0 8.0 -
17 0 1 11.0 -
18 0 0 6.5 -
19 0 1 12.5 -
20 0 0 7.0 0.50
21 0 0 6.0 -
22 0 0 1.5 -
23 0 0 10.0 -
24 0 0 5.5 -
25 0 1 11.0 -
26 0 1 16.5 -
27 0 0 7.5 -
28 0 1 6.5 -
29 0 0 7.0 -
30 0 1 9.5 0.25
31 0 1 7.5 -
32 0 0 7.5 -
33 0 1 16.0 -
34 0 1 20.0 -
35 0 1 8.0 -
36 0 1 8.5 -
37 0 1 9.0 -
38 0 0 5.0 -
39 0 1 6.0 -
40 0 1 7.5 0.75
41 0 1 10.0 -
42 0 1 6.5 -
43 0 0 6.0 -
44 0 0 3.5 -
45 0 0 6.0 -
46 0 1 11.0 -
47 0 1 15.0 -
48 0 0 12.0 -
49 0 0 11.0 -
50 0 1 13.0 0.50
51 0 1 10.5 -
52 0 1 9.0 -
53 0 0 9.5 -
54 0 0 9.0 -
55 0 0 11.0 -
56 0 0 11.5 -
57 0 1 11.0 -
58 0 1 22.0 -
59 0 0 8.0 -
60 0 0 6.0 0.50
61 0 0 11.0 -
62 0 1 9.5 -
63 0 0 6.0 -
64 0 0 10.0 -
65 0 0 6.0 -
66 0 0 7.5 -
67 0 0 11.0 -
68 0 1 7.5 -
69 0 0 5.0 -
70 0 1 5.0 0.25
71 0 0 8.0 -
72 0 1 4.0 -
73 0 1 14.0 -
74 0 1 9.5 -
75 0 1 8.0 -
76 0 1 6.5 -
77 0 0 11.5 -
78 0 1 8.0 -
79 0 1 18.0 -
80 0 0 8.0 0.50
81 0 0 8.5 -
82 0 1 10.5 -
83 0 0 8.0 -
84 0 0 7.5 -
85 0 1 14.0 -
86 0 0 6.5 -
87 0 0 6.5 -
88 0 0 3.5 -
89 0 0 4.5 -
90 0 1 8.0 0.50
91 0 1 9.0 -
92 0 1 6.5 -
93 0 0 7.5 -
94 0 1 10.5 -
95 0 1 9.0 -
96 0 1 9.0 -
97 0 0 16.0 -
98 0 0 3.5 -
99 0 1 15.0 -
100 0 0 4.5 0

Minimum 0 0 1.5 0
Maximum 0 1.0 22.0 0.75

Mean 0 0.47 8.9 0.40
Standard Dev. 0 0.50 3.5 0.21

Geometric mean - - 8.2 -
Median 0 0 8.0 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.188: Calcite Count for RG_ELEKO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.5 -
2 0 0 8.0 -
3 0 0 7.5 -
4 0 0 6.5 -
5 0 1 12.5 -
6 0 0 6.0 -
7 0 0 7.0 -
8 0 0 4.0 -
9 0 0 9.5 -
10 0 0 6.0 0.50
11 0 0 10.0 -
12 0 0 6.5 -
13 0 1 6.0 -
14 0 0 7.5 -
15 0 0 9.0 -
16 0 0 9.5 -
17 0 0 13.5 -
18 0 0 11.0 -
19 0 0 8.5 -
20 0 0 7.5 0.50
21 0 0 6.5 -
22 0 1 10.5 -
23 0 0 4.0 -
24 0 0 12.0 -
25 0 1 7.5 -
26 0 1 11.5 -
27 0 1 11.0 -
28 0 0 8.0 -
29 0 0 6.5 -
30 0 0 4.5 0.75
31 0 0 3.5 -
32 0 1 9.0 -
33 0 0 6.0 -
34 0 0 3.5 -
35 0 0 3.5 -
36 0 0 6.5 -
37 0 0 2.5 -
38 0 0 9.5 -
39 0 0 8.0 -
40 0 1 9.5 0.25
41 0 0 7.5 -
42 0 1 4.0 -
43 0 0 4.5 -
44 0 0 6.0 -
45 0 1 8.5 -
46 0 0 6.5 -
47 0 1 8.0 -
48 0 0 7.5 -
49 0 1 9.0 -
50 0 0 4.5 0.75
51 0 1 5.5 -
52 0 0 8.0 -
53 0 1 7.5 -
54 0 1 8.5 -
55 0 0 6.5 -
56 0 1 8.5 -
57 0 1 7.0 -
58 0 1 5.5 -
59 0 0 7.5 -
60 0 1 6.0 0.50
61 0 0 6.5 -
62 0 0 9.0 -
63 0 0 8.5 -
64 0 1 5.5 -
65 0 0 4.5 -
66 0 0 5.0 -
67 0 1 8.0 -
68 0 0 4.5 -
69 0 1 10.5 -
70 0 1 4.5 0.50
71 0 1 13.5 -
72 0 1 8.0 -
73 0 0 6.0 -
74 0 0 7.5 -
75 0 0 9.0 -
76 0 0 4.5 -
77 0 0 7.5 -
78 0 0 8.0 -
79 0 0 7.5 -
80 0 0 6.5 0.50
81 0 1 9.0 -
82 0 0 7.5 -
83 0 0 7.0 -
84 0 0 7.0 -
85 0 0 7.0 -
86 0 0 12.0 -
87 0 1 6.5 -
88 0 0 8.0 -
89 0 0 6.5 -
90 0 0 8.5 0.75
91 0 1 12.0 -
92 0 1 10.5 -
93 0 0 8.5 -
94 0 1 11.5 -
95 0 0 10.5 -
96 0 0 7.0 -
97 0 0 4.5 -
98 0 0 5.5 -
99 0 0 8.5 -
100 0 0 15.0 0.75

Minimum 0 0 2.5 0.25
Maximum 0 1.0 15.0 0.75

Mean 0 0.30 7.6 0.58
Standard Dev. 0 0.46 2.4 0.17

Geometric mean - - 7.2 -
Median 0 0 7.5 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.189: Calcite Count for RG_ELH93 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 12.5 -
2 0 0 6.0 -
3 0 0 12.5 -
4 0 1 7.0 -
5 0 1 9.0 -
6 0 1 12.0 -
7 0 1 15.0 -
8 0 1 13.0 -
9 0 1 10.0 -
10 0 0 2.5 0
11 0 0 3.0 -
12 0 0 8.0 -
13 0 0 7.0 -
14 0 0 4.0 -
15 0 1 3.5 -
16 0 0 1.0 -
17 0 0 2.5 -
18 0 0 4.5 -
19 0 0 5.0 -
20 0 0 4.0 0.25
21 0 0 6.5 -
22 0 0 8.0 -
23 0 0 4.0 -
24 0 1 7.0 -
25 0 0 3.5 -
26 0 0 1.0 -
27 0 1 7.0 -
28 0 1 3.5 -
29 0 1 6.0 -
30 0 1 14.0 0.75
31 0 1 6.5 -
32 0 1 7.5 -
33 0 0 3.5 -
34 0 0 6.0 -
35 0 0 4.0 -
36 0 0 2.5 -
37 0 0 6.0 -
38 0 1 14.0 -
39 0 1 5.5 -
40 0 0 3.5 0
41 0 1 10.0 -
42 0 1 3.5 -
43 0 0 5.0 -
44 0 1 5.5 -
45 0 0 5.0 -
46 0 0 7.0 -
47 0 0 5.0 -
48 0 0 4.0 -
49 0 1 6.5 -
50 0 0 4.0 0
51 0 1 9.0 -
52 0 0 6.5 -
53 0 0 6.0 -
54 0 0 3.0 -
55 0 0 5.0 -
56 0 0 6.0 -
57 0 0 4.5 -
58 0 1 9.0 -
59 0 0 6.0 -
60 0 1 7.5 0.75
61 0 1 8.0 -
62 0 0 6.0 -
63 0 0 5.5 -
64 0 0 3.5 -
65 0 1 13.0 -
66 0 1 12.0 -
67 0 0 8.0 -
68 0 0 15.0 -
69 0 1 16.0 -
70 0 1 11.0 0.75
71 0 0 6.0 -
72 0 0 11.0 -
73 0 0 4.5 -
74 0 1 17.0 -
75 0 1 15.0 -
76 0 1 20.0 -
77 0 0 7.0 -
78 0 0 10.5 -
79 0 0 7.5 -
80 0 0 4.5 0.25
81 0 1 7.5 -
82 0 1 8.0 -
83 0 0 5.5 -
84 0 1 10.0 -
85 0 1 14.0 -
86 0 0 4.5 -
87 0 1 7.5 -
88 0 1 6.0 -
89 0 1 4.0 -
90 0 0 4.0 0
91 0 1 12.5 -
92 0 1 8.5 -
93 0 1 10.0 -
94 0 1 8.5 -
95 0 1 1.5 -
96 0 1 7.5 -
97 0 1 13.0 -
98 0 0 9.0 -
99 0 1 3.5 -
100 0 0 4.0 0

Minimum 0 0 1.0 0
Maximum 0 1.0 20.0 0.75

Mean 0 0.46 7.3 0.28
Standard Dev. 0 0.50 3.9 0.34

Geometric mean - - 6.3 -
Median 0 0 6.5 0.13

Calcite Index - -

Note: "-" indicates no data. 
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Table G.189: Calcite Count for RG_ELH93 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.5 -
2 0 1 5.5 -
3 0 1 12.0 -
4 0 1 4.5 -
5 0 1 4.0 -
6 0 1 8.5 -
7 0 1 9.0 -
8 0 1 8.5 -
9 0 0 2.0 -
10 0 0 4.0 0.25
11 0 1 14.0 -
12 0 1 23.0 -
13 0 1 7.5 -
14 0 1 13.0 -
15 0 1 11.0 -
16 0 0 1.5 -
17 0 1 6.0 -
18 0 1 17.0 -
19 0 0 Sand -
20 0 0 7.0 -
21 0 1 3.5 0
22 0 1 7.0 -
23 0 1 8.5 -
24 0 1 5.5 -
25 0 1 8.5 -
26 0 1 10.0 -
27 0 1 7.5 -
28 0 1 6.0 -
29 0 1 2.5 -
30 0 1 5.5 0.50
31 0 1 8.5 -
32 0 1 14.0 -
33 0 0 6.0 -
34 0 0 6.0 -
35 0 1 7.5 -
36 0 1 5.0 -
37 0 1 6.0 -
38 0 1 4.5 -
39 0 1 8.0 -
40 0 1 16.0 0.50
41 0 1 11.0 -
42 0 0 4.5 -
43 0 0 6.5 -
44 0 1 4.0 -
45 0 1 6.0 -
46 0 1 15.0 -
47 0 1 6.0 -
48 0 1 9.0 -
49 0 0 6.5 -
50 0 0 7.5 0
51 0 0 6.5 -
52 0 0 2.0 -
53 0 1 6.5 -
54 0 1 4.0 -
55 0 1 12.0 -
56 0 0 1.5 -
57 0 0 2.0 -
58 0 0 7.0 -
59 0 0 2.0 -
60 0 1 9.5 0.25
61 0 1 5.5 -
62 0 1 17.0 -
63 0 1 7.5 -
64 0 0 6.0 -
65 0 0 7.0 -
66 0 1 11.0 -
67 0 0 4.5 -
68 0 1 6.0 -
69 0 1 10.5 -
70 0 1 10.5 0.50
71 0 1 4.0 -
72 0 1 10.5 -
73 0 1 7.0 -
74 0 0 7.5 -
75 0 1 18.0 -
76 0 0 9.5 -
77 0 0 3.5 -
78 0 1 10.0 -
79 0 1 7.5 -
80 0 0 5.5 -
81 0 0 5.0 0.50
82 0 1 7.0 -
83 0 1 9.0 -
84 0 1 7.5 -
85 0 1 4.5 -
86 0 0 2.5 -
87 0 1 12.0 -
88 0 1 13.0 -
89 0 0 1.0 -
90 0 1 5.5 0.75
91 0 0 6.0 -
92 0 0 8.5 -
93 0 1 6.0 -
94 0 1 7.0 -
95 0 1 12.0 -
96 0 1 12.5 -
97 0 0 3.0 -
98 0 1 18.0 -
99 0 0 4.5 -
100 0 1 8.0 0.75

Minimum 0 0 1.0 0
Maximum 0 1.0 23.0 0.75

Mean 0 0.69 7.7 0.40
Standard Dev. 0 0.46 4.1 0.27

Geometric mean - - 6.6 -
Median 0 1.0 7.0 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.189: Calcite Count for RG_ELH93 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.5 -
2 0 1 10.0 -
3 0 0 12.0 -
4 0 1 12.0 -
5 0 0 9.0 -
6 0 0 11.0 -
7 0 0 12.0 -
8 0 0 6.5 -
9 0 0 9.0 -
10 0 1 7.0 0.25
11 0 1 8.0 -
12 0 0 9.0 -
13 0 0 13.0 -
14 0 1 7.0 -
15 0 0 8.0 -
16 0 1 11.0 -
17 0 1 10.0 -
18 0 1 13.0 -
19 0 0 6.5 -
20 0 1 13.0 0.50
21 0 1 13.0 -
22 0 1 14.0 -
23 0 1 10.0 -
24 0 0 4.5 -
25 0 0 11.0 -
26 0 1 16.0 -
27 0 1 12.0 -
28 0 1 28.0 -
29 0 1 15.0 -
30 0 1 8.5 -
31 0 1 10.0 0.25
32 0 1 10.5 -
33 0 1 7.0 -
34 0 0 14.0 -
35 0 1 6.5 -
36 0 1 10.0 -
37 0 0 6.0 -
38 0 0 8.0 -
39 0 0 5.0 -
40 0 1 10.0 0.25
41 0 0 11.0 -
42 0 0 7.0 -
43 0 0 5.5 -
44 0 0 8.0 -
45 0 0 12.0 -
46 0 0 20.0 -
47 0 1 6.0 -
48 0 1 27.0 -
49 0 0 12.5 -
50 0 0 8.0 0.75
51 0 1 14.0 -
52 0 1 8.0 -
53 0 0 16.0 -
54 0 0 1.0 -
55 0 0 4.0 -
56 0 0 5.5 -
57 0 1 12.0 -
58 0 1 7.5 -
59 0 1 22.0 -
60 0 1 7.5 0.50
61 0 1 10.0 -
62 0 1 8.5 -
63 0 1 1.5 -
64 0 1 2.0 -
65 0 0 13.5 -
66 0 1 8.5 -
67 0 0 4.0 -
68 0 0 21.0 -
69 0 1 8.5 -
70 0 1 8.5 0.50
71 0 1 6.5 -
72 0 0 1.0 -
73 0 1 2.5 -
74 0 0 21.0 -
75 0 1 12.0 -
76 0 1 9.5 -
77 0 1 7.0 -
78 0 1 27.5 -
79 0 1 10.0 -
80 0 1 3.0 0.75
81 0 1 6.5 -
82 0 0 5.5 -
83 0 1 4.0 -
84 0 0 5.0 -
85 0 1 13.5 -
86 0 1 12.0 -
87 0 1 9.5 -
88 0 1 5.0 -
89 0 1 6.0 -
90 0 1 3.0 0
91 0 1 14.0 -
92 0 0 1.0 -
93 0 1 3.5 -
94 0 1 9.5 -
95 0 1 12.0 -
96 0 1 7.5 -
97 0 1 6.0 -
98 0 1 16.0 -
99 0 1 7.0 -
100 0 1 12.0 0.50

Minimum 0 0 1.0 0
Maximum 0 1.0 28.0 0.75

Mean 0 0.63 9.7 0.43
Standard Dev. 0 0.49 5.3 0.24

Geometric mean - - 8.2 -
Median 0 1.0 9.0 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.190: Calcite Count for RG_ELUEL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.3 -
2 0 0 2.9 -
3 0 0 6.0 -
4 0 0 3.2 -
5 0 0 4.2 -
6 0 0 2.8 -
7 0 0 3.5 -
8 0 0 3.7 -
9 0 0 4.0 -
10 0 0 16.0 0
11 0 0 3.0 -
12 0 0 9.5 -
13 0 0 Silt -
14 0 0 7.2 -
15 0 0 6.8 -
16 0 0 8.7 -
17 0 0 4.7 -
18 0 0 5.0 -
19 0 0 11.3 -
20 0 0 3.9 0
21 0 0 8.6 -
22 0 0 7.1 -
23 0 0 6.0 -
24 0 0 3.2 -
25 0 0 6.4 -
26 0 0 4.8 -
27 0 0 6.4 -
28 0 0 3.9 -
29 0 0 6.2 -
30 0 0 6.6 0.25
31 0 0 4.7 -
32 0 0 1.5 -
33 0 0 6.8 -
34 0 0 7.1 -
35 0 0 5.6 -
36 0 0 1.9 -
37 0 0 Sand -
38 0 0 6.8 -
39 0 0 1.7 -
40 0 0 4.4 0.25
41 0 0 1.0 -
42 0 0 3.9 -
43 0 0 1.6 -
44 0 0 2.8 -
45 0 0 8.2 -
46 0 0 1.9 -
47 0 0 9.6 -
48 0 0 5.6 -
49 0 0 Sand -
50 0 0 6.0 0.25
51 0 0 7.3 -
52 0 0 3.4 -
53 0 0 1.2 -
54 0 0 2.4 -
55 0 0 2.6 -
56 0 0 2.4 -
57 0 0 0.9 -
58 0 0 1.8 -
59 0 0 3.7 -
60 0 0 4.2 0.75
61 0 0 1.8 -
62 0 0 2.6 -
63 0 0 5.7 -
64 0 0 1.0 -
65 0 0 2.3 -
66 0 0 4.1 -
67 0 0 3.7 -
68 0 0 2.0 -
69 0 0 5.8 -
70 0 0 7.4 0.75
71 0 0 3.9 -
72 0 0 2.8 -
73 0 0 7.7 -
74 0 0 2.9 -
75 0 0 3.2 -
76 0 0 6.4 -
77 0 0 1.2 -
78 0 0 3.9 -
79 0 0 2.2 -
80 0 0 6.6 0.25
81 0 0 3.7 -
82 0 0 2.3 -
83 0 0 3.4 -
84 0 0 4.4 -
85 0 0 2.6 -
86 0 0 4.3 -
87 0 0 3.2 -
88 0 0 5.3 -
89 0 0 4.6 -
90 0 0 5.1 0.50
91 0 0 4.8 -
92 0 0 4.5 -
93 0 0 6.4 -
94 0 0 4.7 -
95 0 0 1.1 -
96 0 0 Sand -
97 0 0 2.7 -
98 0 0 3.9 -
99 0 0 5.5 -
100 0 0 1.4 0

Minimum 0 0 0.9 0
Maximum 0 0 16.0 0.75

Mean 0 0 4.5 0.30
Standard Dev. 0 0 2.5 0.28

Geometric mean - - 3.9 -
Median 0 0 4.1 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.190: Calcite Count for RG_ELUEL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.2 -
2 0 0 3.3 -
3 0 0 1.7 -
4 0 0 4.8 -
5 0 0 4.5 -
6 0 0 Silt -
7 0 0 2.8 -
8 0 0 5.5 -
9 0 0 2.9 -
10 0 0 3.6 0.25
11 0 0 1.8 -
12 0 0 4.5 -
13 0 0 1.7 -
14 0 0 6.5 -
15 0 0 1.7 -
16 0 0 5.1 -
17 0 0 1.9 -
18 0 0 4.0 -
19 0 0 3.3 -
20 0 0 6.2 0
21 0 0 7.0 -
22 0 0 3.1 -
23 0 0 2.8 -
24 0 0 1.5 -
25 0 0 2.4 -
26 0 0 5.3 -
27 0 0 3.2 -
28 0 0 3.5 -
29 0 0 4.0 -
30 0 0 1.7 0.75
31 0 0 1.4 -
32 0 0 3.2 -
33 0 0 1.7 -
34 0 0 3.5 -
35 0 0 2.2 -
36 0 0 4.7 -
37 0 0 4.7 -
38 0 0 3.2 -
39 0 0 3.1 -
40 0 0 3.7 0.25
41 0 0 2.3 -
42 0 0 Silt -
43 0 0 1.3 -
44 0 0 6.7 -
45 0 0 Sand -
46 0 0 3.3 -
47 0 0 Sand -
48 0 0 4.5 -
49 0 0 1.7 -
50 0 0 1.3 0.75
51 0 0 3.2 -
52 0 0 5.6 -
53 0 0 1.4 -
54 0 0 2.6 -
55 0 0 3.8 -
56 0 0 3.6 -
57 0 0 3.3 -
58 0 0 3.3 -
59 0 0 3.9 -
60 0 0 2.8 0.75
61 0 0 2.1 -
62 0 0 2.3 -
63 0 0 3.4 -
64 0 0 1.6 -
65 0 0 3.2 -
66 0 0 2.6 -
67 0 0 3.5 -
68 0 0 2.5 -
69 0 0 3.4 -
70 0 0 5.2 0.25
71 0 0 7.5 -
72 0 0 8.5 -
73 0 0 1.5 -
74 0 0 1.7 -
75 0 0 2.0 -
76 0 0 0.5 -
77 0 0 2.2 -
78 0 0 2.5 -
79 0 0 1.1 -
80 0 0 3.5 0.25
81 0 0 4.0 -
82 0 0 2.8 -
83 0 0 5.1 -
84 0 0 2.1 -
85 0 0 1.7 -
86 0 0 5.7 -
87 0 0 Sand -
88 0 0 Sand -
89 0 0 0.7 -
90 0 0 2.4 0
91 0 0 4.0 -
92 0 0 6.5 -
93 0 0 4.7 -
94 0 0 5.1 -
95 0 0 2.0 -
96 0 0 7.0 -
97 0 0 2.1 -
98 0 0 0.7 -
99 0 0 2.2 -
100 0 0 10.0 0.50

Minimum 0 0 0.5 0
Maximum 0 0 10.0 0.75

Mean 0 0 3.4 0.38
Standard Dev. 0 0 1.8 0.29

Geometric mean - - 2.9 -
Median 0 0 3.2 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.190: Calcite Count for RG_ELUEL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.9 -
2 0 0 8.7 -
3 0 0 5.3 -
4 0 0 8.4 -
5 0 0 8.7 -
6 0 0 7.6 -
7 0 0 10.7 -
8 0 0 9.0 -
9 0 0 7.7 -
10 0 0 6.8 0
11 0 0 5.5 -
12 0 0 6.2 -
13 0 0 6.0 -
14 0 0 6.8 -
15 0 0 9.7 -
16 0 0 Sand -
17 0 0 6.0 -
18 0 0 7.2 -
19 0 0 5.1 -
20 0 0 5.9 0.25
21 0 0 5.3 -
22 0 0 4.0 -
23 0 0 1.9 -
24 0 0 7.7 -
25 0 0 6.8 -
26 0 0 7.9 -
27 0 0 11.4 -
28 0 0 8.4 -
29 0 0 7.3 -
30 0 0 13.1 0.50
31 0 0 7.5 -
32 0 0 5.3 -
33 0 0 8.6 -
34 0 0 9.5 -
35 0 0 5.4 -
36 0 0 4.6 -
37 0 0 3.3 -
38 0 0 5.7 -
39 0 0 3.1 -
40 0 0 4.2 0.25
41 0 0 6.7 -
42 0 0 9.0 -
43 0 0 4.5 -
44 0 0 5.7 -
45 0 0 8.9 -
46 0 0 2.9 -
47 0 0 9.6 -
48 0 0 10.7 -
49 0 0 9.0 -
50 0 0 10.2 0
51 0 0 2.7 -
52 0 0 4.3 -
53 0 0 7.7 -
54 0 0 7.8 -
55 0 0 6.3 -
56 0 0 9.5 -
57 0 0 6.9 -
58 0 0 2.4 -
59 0 0 3.9 -
60 0 0 3.7 0.25
61 0 0 5.2 -
62 0 0 5.0 -
63 0 0 8.4 -
64 0 0 4.6 -
65 0 0 10.4 -
66 0 0 5.9 -
67 0 0 8.2 -
68 0 0 9.3 -
69 0 0 11.2 -
70 0 0 7.9 0.25
71 0 0 8.6 -
72 0 0 7.2 -
73 0 0 5.0 -
74 0 0 7.8 -
75 0 0 7.6 -
76 0 0 3.5 -
77 0 0 2.4 -
78 0 0 4.4 -
79 0 0 5.1 -
80 0 0 12.1 0.25
81 0 0 4.8 -
82 0 0 7.7 -
83 0 0 7.5 -
84 0 0 5.5 -
85 0 0 11.6 -
86 0 0 7.2 -
87 0 0 6.8 -
88 0 0 8.2 -
89 0 0 5.4 -
90 0 0 6.7 0.50
91 0 0 5.6 -
92 0 0 Sand -
93 0 0 7.3 -
94 0 0 5.4 -
95 0 0 5.8 -
96 0 0 3.1 -
97 0 0 6.4 -
98 0 0 5.9 -
99 0 0 7.2 -
100 0 0 11.0 0.25

Minimum 0 0 1.9 0
Maximum 0 0 13.1 0.50

Mean 0 0 6.8 0.25
Standard Dev. 0 0 2.4 0.17

Geometric mean - - 6.4 -
Median 0 0 6.8 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.190: Calcite Count for RG_ELUEL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 Sand -
2 0 0 4.3 -
3 0 0 2.1 -
4 0 0 4.7 -
5 0 0 Sand -
6 0 0 Sand -
7 0 0 2.8 -
8 0 0 7.3 -
9 0 0 11.0 -
10 0 0 5.8 0.25
11 0 0 2.8 -
12 0 0 2.2 -
13 0 0 9.5 -
14 0 0 6.5 -
15 0 0 3.3 -
16 0 0 2.1 -
17 0 0 7.2 -
18 0 0 Sand -
19 0 0 9.5 -
20 0 0 Sand 1.0
21 0 0 Sand -
22 0 0 1.5 -
23 0 0 6.0 -
24 0 0 6.2 -
25 0 0 7.3 -
26 0 0 7.1 -
27 0 0 10.2 -
28 0 0 Sand -
29 0 0 9.2 -
30 0 0 6.0 0.25
31 0 0 6.8 -
32 0 0 4.5 -
33 0 0 4.9 -
34 0 0 8.8 -
35 0 0 6.5 -
36 0 0 3.5 -
37 0 0 3.6 -
38 0 0 12.5 -
39 0 0 6.0 -
40 0 0 9.5 0.25
41 0 0 Sand -
42 0 0 11.5 -
43 0 0 5.5 -
44 0 0 6.5 -
45 0 0 4.8 -
46 0 0 9.9 -
47 0 0 8.4 -
48 0 0 7.3 -
49 0 0 10.8 -
50 0 0 6.5 0
51 0 0 9.3 -
52 0 0 11.7 -
53 0 0 8.5 -
54 0 0 9.3 -
55 0 0 8.0 -
56 0 0 Sand -
57 0 0 7.0 -
58 0 0 6.8 -
59 0 0 9.8 -
60 0 0 7.2 0
61 0 0 6.8 -
62 0 0 4.3 -
63 0 0 7.9 -
64 0 0 6.5 -
65 0 0 1.7 -
66 0 0 Sand -
67 0 0 Sand -
68 0 0 3.4 -
69 0 0 4.4 -
70 0 0 4.0 0.50
71 0 0 3.5 -
72 0 0 Sand -
73 0 0 10.2 -
74 0 0 4.4 -
75 0 0 5.7 -
76 0 0 5.0 -
77 0 0 11.0 -
78 0 0 5.5 -
79 0 0 10.8 -
80 0 0 6.3 0.25
81 0 0 4.5 -
82 0 0 Sand -
83 0 0 6.7 -
84 0 0 6.9 -
85 0 0 12.3 -
86 0 0 11.2 -
87 0 0 5.5 -
88 0 0 12.2 -
89 0 0 8.0 -
90 0 0 4.2 0
91 0 0 13.0 -
92 0 0 8.7 -
93 0 0 4.3 -
94 0 0 9.2 -
95 0 0 4.7 -
96 0 0 3.7 -
97 0 0 11.3 -
98 0 0 3.7 -
99 0 0 Sand -
100 0 0 4.5 0.75

Minimum 0 0 1.5 0
Maximum 0 0 13.0 1.0

Mean 0 0 6.8 0.33
Standard Dev. 0 0 2.9 0.33

Geometric mean - - 6.1 -
Median 0 0 6.5 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.190: Calcite Count for RG_ELUEL, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.7 -
2 0 0 10.1 -
3 0 0 4.5 -
4 0 0 8.6 -
5 0 0 9.6 -
6 0 0 Sand -
7 0 0 10.6 -
8 0 0 9.8 -
9 0 0 5.6 -
10 0 0 10.8 0.50
11 0 0 2.6 -
12 0 0 10.3 -
13 0 0 12.1 -
14 0 0 8.0 -
15 0 0 13.3 -
16 0 0 9.5 -
17 0 0 Sand -
18 0 0 3.6 -
19 0 0 3.9 -
20 0 0 1.3 0.75
21 0 0 6.1 -
22 0 0 3.8 -
23 0 0 4.8 -
24 0 0 1.2 -
25 0 0 4.2 -
26 0 0 6.0 -
27 0 0 4.4 -
28 0 0 5.8 -
29 0 0 Sand -
30 0 0 5.7 0.75
31 0 0 7.5 -
32 0 0 5.0 -
33 0 0 3.3 -
34 0 0 5.8 -
35 0 0 3.7 -
36 0 0 5.4 -
37 0 0 3.9 -
38 0 0 1.7 -
39 0 0 3.3 -
40 0 0 4.0 0.25
41 0 0 5.7 -
42 0 0 2.9 -
43 0 0 3.4 -
44 0 0 6.7 -
45 0 0 3.2 -
46 0 0 4.7 -
47 0 0 5.0 -
48 0 0 4.5 -
49 0 0 3.9 -
50 0 0 5.6 0.25
51 0 0 3.6 -
52 0 0 3.6 -
53 0 0 1.1 -
54 0 0 4.0 -
55 0 0 4.1 -
56 0 0 8.0 -
57 0 0 3.8 -
58 0 0 3.9 -
59 0 0 7.0 -
60 0 0 5.5 0
61 0 0 4.1 -
62 0 0 0.9 -
63 0 0 4.0 -
64 0 0 2.2 -
65 0 0 5.7 -
66 0 0 3.2 -
67 0 0 2.9 -
68 0 0 4.8 -
69 0 0 1.7 -
70 0 0 2.5 0.50
71 0 0 1.7 -
72 0 0 3.2 -
73 0 0 6.2 -
74 0 0 3.0 -
75 0 0 5.7 -
76 0 0 4.7 -
77 0 0 4.2 -
78 0 0 2.2 -
79 0 0 2.8 -
80 0 0 5.0 0.25
81 0 0 3.8 -
82 0 0 3.2 -
83 0 0 5.2 -
84 0 0 6.8 -
85 0 0 2.6 -
86 0 0 4.0 -
87 0 0 2.2 -
88 0 0 4.4 -
89 0 0 3.2 -
90 0 0 4.4 0.75
91 0 0 4.2 -
92 0 0 2.8 -
93 0 0 2.3 -
94 0 0 5.1 -
95 0 0 5.0 -
96 0 0 4.6 -
97 0 0 4.9 -
98 0 0 5.4 -
99 0 0 7.0 -
100 0 0 4.5 0.25

Minimum 0 0 0.9 0
Maximum 0 0 13.3 0.75

Mean 0 0 4.9 0.43
Standard Dev. 0 0 2.5 0.26

Geometric mean - - 4.3 -
Median 0 0 4.4 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.191: Calcite Count for RG_FODGH, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.0 -
2 0 1 12.5 -
3 0 1 7.0 -
4 0 1 13.0 -
5 0 1 7.0 -
6 0 1 11.0 -
7 0 1 15.5 -
8 0 1 3.5 -
9 0 1 9.0 -

10 0 1 6.5 0.50
11 0 1 8.0 -
12 0 1 17.0 -
13 0 1 11.5 -
14 0 1 8.5 -
15 0 1 12.5 -
16 0 0 4.0 -
17 0 1 12.5 -
18 0 1 6.0 -
19 0 1 7.0 -
20 0 1 7.0 0.25
21 0 1 12.0 -
22 0 1 6.5 -
23 0 0 6.0 -
24 0 1 1.5 -
25 0 1 8.0 -
26 0 1 9.5 -
27 0 1 7.5 -
28 0 1 8.0 -
29 0 1 10.0 -
30 0 1 10.0 0.25
31 0 1 5.0 -
32 0 1 10.0 -
33 0 1 10.5 -
34 0 0 3.0 -
35 0 1 12.0 -
36 0 1 11.5 -
37 0 1 5.0 -
38 0 0 4.0 -
39 0 1 13.0 -
40 0 1 5.5 0
41 0 1 6.5 -
42 0 1 8.0 -
43 0 1 9.0 -
44 0 1 9.0 -
45 0 1 4.0 -
46 0 1 2.5 -
47 0 1 7.0 -
48 0 1 5.5 -
49 0 1 7.0 -
50 0 1 13.0 0.50
51 0 1 6.5 -
52 0 1 9.0 -
53 0 1 5.5 -
54 0 1 7.0 -
55 0 1 8.0 -
56 0 1 6.5 -
57 0 1 5.5 -
58 0 1 7.5 -
59 0 1 4.0 -
60 0 0 7.0 0
61 0 1 5.5 -
62 0 1 5.0 -
63 0 1 7.0 -
64 0 1 6.0 -
65 0 1 11.0 -
66 0 1 12.0 -
67 0 0 5.5 -
68 0 1 11.0 -
69 0 1 6.0 -
70 0 1 5.5 0
71 0 1 16.0 -
72 0 1 10.0 -
73 0 1 8.0 -
74 0 1 12.0 -
75 0 1 8.0 -
76 0 1 7.5 -
77 0 1 13.0 -
78 0 1 13.5 -
79 0 1 13.5 -
80 0 1 5.0 0.25
81 0 1 7.0 -
82 0 1 6.5 -
83 0 1 7.5 -
84 0 1 8.0 -
85 0 1 13.5 -
86 0 1 5.0 -
87 0 1 5.0 -
88 0 1 7.0 -
89 0 1 6.5 -
90 0 1 8.0 0.25
91 0 1 10.0 -
92 0 1 7.0 -
93 0 0 6.5 -
94 0 1 5.0 -
95 0 1 6.0 -
96 0 1 7.0 -
97 0 1 6.5 -
98 0 1 5.5 -
99 0 1 8.0 -
100 0 0 4.0 0

Minimum 0 0 1.5 0
Maximum 0 1.0 17.0 0.50

Mean 0 0.92 8.0 0.20
Standard Dev. 0 0.27 3.1 0.20

Geometric mean - - 7.4 -
Median 0 1.0 7.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.191: Calcite Count for RG_FODGH, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.5 -
2 0 1 10.5 -
3 0 1 12.5 -
4 0 1 15.0 -
5 0 1 11.5 -
6 0 1 9.5 -
7 0 1 5.0 -
8 0 0 7.0 -
9 0 0 11.5 -

10 0 0 8.5 0
11 0 0 10.0 -
12 0 0 8.0 -
13 0 0 9.0 -
14 0 0 14.5 -
15 0 0 8.5 -
16 0 0 15.0 -
17 0 0 17.0 -
18 0 0 9.0 -
19 0 0 9.0 -
20 0 0 8.0 0
21 0 0 13.0 -
22 0 0 5.0 -
23 0 1 12.0 -
24 0 0 3.5 -
25 0 0 6.0 -
26 0 0 19.0 -
27 0 0 11.5 -
28 0 0 9.5 -
29 0 0 13.0 -
30 0 0 9.0 0.25
31 0 0 14.0 -
32 0 0 17.5 -
33 0 0 6.0 -
34 0 0 11.5 -
35 0 0 5.5 -
36 0 0 19.0 -
37 0 0 10.5 -
38 0 0 13.0 -
39 0 0 15.0 -
40 0 0 10.0 0
41 0 0 9.0 -
42 0 0 19.0 -
43 0 0 7.5 -
44 0 0 10.0 -
45 0 0 13.0 -
46 0 0 10.0 -
47 0 0 15.0 -
48 0 0 7.0 -
49 0 0 14.0 -
50 0 0 7.0 0.25
51 0 0 10.0 -
52 0 0 10.0 -
53 0 0 9.0 -
54 0 0 13.5 -
55 0 0 11.5 -
56 0 0 7.0 -
57 0 0 13.5 -
58 0 0 7.0 -
59 0 0 6.5 -
60 0 0 9.0 0
61 0 0 15.0 -
62 0 0 6.0 -
63 0 0 18.0 -
64 0 0 12.0 -
65 0 0 5.0 -
66 0 0 11.0 -
67 0 0 13.0 -
68 0 0 7.5 -
69 0 0 17.5 -
70 0 0 10.0 0
71 0 0 10.5 -
72 0 0 10.5 -
73 0 0 3.0 -
74 0 0 11.0 -
75 0 0 10.0 -
76 0 0 11.0 -
77 0 0 13.0 -
78 0 0 8.0 -
79 0 0 11.0 -
80 0 0 10.0 0.25
81 0 0 13.0 -
82 0 0 9.5 -
83 0 0 9.0 -
84 0 0 10.5 -
85 0 0 4.5 -
86 0 0 13.5 -
87 0 0 6.5 -
88 0 0 7.0 -
89 0 0 8.0 -
90 0 0 10.0 0
91 0 0 7.0 -
92 0 0 9.5 -
93 0 0 10.0 -
94 0 0 6.0 -
95 0 0 8.0 -
96 0 0 8.5 -
97 0 0 11.0 -
98 0 0 16.0 -
99 0 0 9.5 -
100 0 0 9.0 0

Minimum 0 0 3.0 0
Maximum 0 1.0 19.0 0.25

Mean 0 0.08 10.4 0.08
Standard Dev. 0 0.27 3.5 0.12

Geometric mean - - 9.8 -
Median 0 0 10.0 0

Calcite Index - -

Note: "-" indicates no data. 
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Table G.191: Calcite Count for RG_FODGH, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 4.0 -
2 0 1 11.5 -
3 0 1 10.0 -
4 0 1 7.5 -
5 0 1 13.0 -
6 0 1 9.0 -
7 0 1 7.0 -
8 0 1 6.0 -
9 0 1 8.0 -

10 0 1 12.0 0.25
11 0 1 9.0 -
12 0 0 4.0 -
13 0 1 8.0 -
14 0 1 11.0 -
15 0 0 10.5 -
16 0 1 15.0 -
17 0 1 12.0 -
18 0 0 5.5 -
19 0 1 11.5 -
20 0 1 5.0 0.25
21 0 1 24.0 -
22 0 1 8.5 -
23 0 1 15.5 -
24 0 1 7.5 -
25 0 1 3.0 -
26 0 0 1.0 -
27 0 0 5.5 -
28 0 1 11.0 -
29 0 1 4.0 -
30 0 1 16.5 0
31 0 1 16.0 -
32 0 1 13.0 -
33 0 1 7.0 -
34 0 1 5.0 -
35 0 1 8.0 -
36 0 1 11.5 -
37 0 1 12.5 -
38 0 0 3.5 -
39 0 1 11.0 -
40 0 1 15.5 0.25
41 0 1 7.5 -
42 0 1 6.5 -
43 0 1 9.0 -
44 0 1 5.0 -
45 0 0 7.5 -
46 0 1 17.0 -
47 0 1 6.0 -
48 0 1 8.0 -
49 0 1 10.0 -
50 0 1 10.5 0
51 0 1 6.0 -
52 0 1 11.0 -
53 0 1 16.0 -
54 0 1 10.0 -
55 0 1 18.0 -
56 0 1 1.5 -
57 0 1 17.0 -
58 0 1 8.5 -
59 0 1 19.0 -
60 0 1 13.0 0
61 0 1 10.0 -
62 0 0 9.0 -
63 0 1 6.0 -
64 0 1 8.0 -
65 0 1 7.5 -
66 0 1 7.5 -
67 0 1 5.0 -
68 0 1 9.0 -
69 0 1 9.5 -
70 0 1 8.5 0
71 0 1 2.5 -
72 0 1 11.0 -
73 0 1 12.0 -
74 0 1 6.5 -
75 0 1 7.5 -
76 0 1 10.0 -
77 0 1 5.0 -
78 0 0 6.0 -
79 0 1 8.5 -
80 0 1 18.0 0.25
81 0 1 6.5 -
82 0 0 1.0 -
83 0 1 7.0 -
84 0 1 7.5 -
85 0 1 8.0 -
86 0 1 6.0 -
87 0 1 6.5 -
88 0 1 15.0 -
89 0 1 9.5 -
90 0 1 9.5 0.50
91 0 1 12.0 -
92 0 1 6.0 -
93 0 1 7.0 -
94 0 1 21.0 -
95 0 1 10.5 -
96 0 0 3.0 -
97 0 1 10.0 -
98 0 1 18.0 -
99 0 1 14.0 -
100 0 1 7.0 0.50

Minimum 0 0 1.0 0
Maximum 0 1.0 24.0 0.50

Mean 0 0.89 9.4 0.20
Standard Dev. 0 0.31 4.4 0.20

Geometric mean - - 8.2 -
Median 0 1.0 8.5 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.191: Calcite Count for RG_FODGH, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.5 -
2 0 1 9.0 -
3 0 1 10.0 -
4 0 1 6.0 -
5 0 0 2.5 -
6 0 1 17.5 -
7 0 1 14.0 -
8 0 1 8.5 -
9 0 1 8.0 -

10 0 1 13.5 0
11 0 1 14.0 -
12 0 1 4.5 -
13 0 1 7.0 -
14 0 1 10.5 -
15 0 1 6.5 -
16 0 1 12.5 -
17 0 1 16.5 -
18 0 1 14.0 -
19 0 1 18.0 -
20 0 1 11.5 0.25
21 0 1 10.0 -
22 0 1 30.0 -
23 0 1 17.0 -
24 0 1 17.0 -
25 0 0 11.0 -
26 0 1 22.0 -
27 0 1 18.0 -
28 0 0 5.0 -
29 0 1 15.5 -
30 0 1 20.0 0.50
31 0 1 10.0 -
32 0 0 6.5 -
33 0 1 10.5 -
34 0 1 22.0 -
35 0 1 21.0 -
36 0 0 8.0 -
37 0 1 11.0 -
38 0 1 13.0 -
39 0 1 14.5 -
40 0 1 12.0 0.25
41 0 1 5.5 -
42 0 1 11.0 -
43 0 1 17.0 -
44 0 1 17.0 -
45 0 0 8.0 -
46 0 0 5.5 -
47 0 1 10.0 -
48 0 0 6.5 -
49 0 1 14.5 -
50 0 1 15.0 0.25
51 0 1 17.0 -
52 0 1 10.0 -
53 0 1 11.0 -
54 0 0 3.0 -
55 0 0 6.5 -
56 0 1 12.0 -
57 0 1 23.0 -
58 0 1 8.0 -
59 0 0 7.0 -
60 0 1 13.0 0.25
61 0 1 7.5 -
62 0 1 13.5 -
63 0 1 13.5 -
64 0 1 9.0 -
65 0 1 10.0 -
66 0 1 26.0 -
67 0 0 5.0 -
68 0 1 12.0 -
69 0 1 16.0 -
70 0 1 11.5 0.25
71 0 1 8.0 -
72 0 1 13.0 -
73 0 1 9.0 -
74 0 1 8.0 -
75 0 1 29.0 -
76 0 1 13.0 -
77 0 1 10.0 -
78 0 1 19.0 -
79 0 1 16.5 -
80 0 1 20.0 0
81 0 0 7.0 -
82 0 1 15.0 -
83 0 1 21.0 -
84 0 1 23.0 -
85 0 1 16.0 -
86 0 0 11.0 -
87 0 1 12.5 -
88 0 1 18.0 -
89 0 1 12.0 -
90 0 1 10.0 0
91 0 1 12.5 -
92 0 1 21.0 -
93 0 1 19.0 -
94 0 1 11.5 -
95 0 1 17.5 -
96 0 1 11.0 -
97 0 1 14.0 -
98 0 1 10.0 -
99 0 1 21.0 -
100 0 1 14.0 0.50

Minimum 0 0 2.5 0
Maximum 0 1.0 30.0 0.50

Mean 0 0.86 12.9 0.23
Standard Dev. 0 0.35 5.5 0.18

Geometric mean - - 11.8 -
Median 0 1.0 12.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.191: Calcite Count for RG_FODGH, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 19.0 -
2 0 1 9.0 -
3 0 1 12.5 -
4 0 1 8.0 -
5 0 1 11.0 -
6 0 1 22.0 -
7 0 1 20.0 -
8 0 1 12.0 -
9 0 1 15.0 -

10 0 1 11.0 0.50
11 0 1 10.0 -
12 0 1 0.5 -
13 0 1 18.0 -
14 0 1 7.5 -
15 0 1 15.0 -
16 0 1 9.0 -
17 0 1 17.0 -
18 0 1 8.0 -
19 0 0 10.0 -
20 0 1 8.0 0
21 0 1 4.5 -
22 0 1 14.0 -
23 0 1 4.5 -
24 0 1 16.0 -
25 0 1 6.5 -
26 0 1 9.0 -
27 0 1 9.5 -
28 0 1 15.0 -
29 0 0 3.5 -
30 0 1 13.5 0.25
31 0 1 35.0 -
32 0 1 15.0 -
33 0 1 7.5 -
34 0 1 10.0 -
35 0 1 7.0 -
36 0 1 14.0 -
37 0 1 16.5 -
38 0 1 11.0 -
39 0 1 5.0 -
40 0 1 12.5 0.25
41 0 1 7.0 -
42 0 1 14.0 -
43 0 1 9.0 -
44 0 1 30.0 -
45 0 1 12.0 -
46 0 1 12.0 -
47 0 1 12.5 -
48 0 1 8.5 -
49 0 1 10.5 -
50 0 1 10.0 0.25
51 0 1 7.0 -
52 0 0 9.0 -
53 0 1 9.0 -
54 0 1 10.0 -
55 0 1 6.0 -
56 0 0 12.0 -
57 0 1 9.0 -
58 0 1 23.0 -
59 0 1 7.0 -
60 0 1 11.0 0.50
61 0 1 8.0 -
62 0 1 9.0 -
63 0 1 18.0 -
64 0 1 14.0 -
65 0 1 12.0 -
66 0 0 6.0 -
67 0 1 11.0 -
68 0 1 9.5 -
69 0 1 32.0 -
70 0 1 16.0 0
71 0 1 24.0 -
72 0 1 8.5 -
73 0 1 7.5 -
74 0 1 7.0 -
75 0 1 8.0 -
76 0 1 23.0 -
77 0 1 15.0 -
78 0 1 2.0 -
79 0 1 11.0 -
80 0 1 9.0 0
81 0 1 8.5 -
82 0 1 22.5 -
83 0 1 14.0 -
84 0 1 17.0 -
85 0 1 29.0 -
86 0 1 9.5 -
87 0 1 8.5 -
88 0 1 12.5 -
89 0 1 9.0 -
90 0 1 8.0 0
91 0 1 11.0 -
92 0 1 14.0 -
93 0 1 8.5 -
94 0 1 15.0 -
95 0 1 16.0 -
96 0 1 12.0 -
97 0 1 12.5 -
98 0 1 11.5 -
99 0 1 12.0 -
100 0 1 10.0 0.50

Minimum 0 0 0.5 0
Maximum 0 1.0 35.0 0.50

Mean 0 0.95 12.1 0.23
Standard Dev. 0 0.22 6.0 0.22

Geometric mean - - 10.7 -
Median 0 1.0 11.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_FODGH-5

0.95
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Table G.192: Calcite Count for RG_FR_FC1, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 Silt -
2 0 1 2.0 -
3 0 0 Silt -
4 0 0 7.5 -
5 0 0 Silt -
6 0 0 Silt -
7 0 0 Silt -
8 0 0 Silt -
9 0 0 Silt -

10 0 0 Sand 1.0
11 0 0 Sand -
12 0 1 4.5 -
13 0 1 17.0 -
14 0 1 10.0 -
15 0 0 Sand -
16 0 1 20.0 -
17 0 1 13.5 -
18 0 0 9.0 -
19 0 0 Sand -
20 0 1 11.0 0.50
21 0 1 9.0 -
22 0 0 Sand -
23 0 1 6.0 -
24 0 1 19.5 -
25 0 0 Sand -
26 0 1 9.0 -
27 0 1 11.0 -
28 0 0 1.5 -
29 0 0 Sand -
30 0 1 17.0 0.25
31 0 0 Sand -
32 0 0 Sand -
33 0 0 Silt -
34 0 1 9.0 -
35 0 0 Silt -
36 0 0 Sand -
37 0 0 2.5 -
38 0 0 4.0 -
39 0 1 10.0 -
40 0 1 10.0 0.25
41 0 1 13.0 -
42 0 1 13.0 -
43 1 1 6.5 -
44 0 1 7.5 -
45 0 0 Silt -
46 0 1 21.5 -
47 0 0 Clay -
48 0 0 Sand -
49 0 1 4.5 -
50 0 0 Sand 1.0
51 0 1 14.0 -
52 0 1 8.5 -
53 0 1 12.5 -
54 0 1 4.0 -
55 0 0 Sand -
56 0 0 Sand -
57 0 0 Silt -
58 0 0 Silt -
59 0 0 Silt -
60 0 0 Sand 1.0
61 0 1 9.5 -
62 0 1 16.0 -
63 0 1 11.5 -
64 0 1 10.0 -
65 0 1 13.5 -
66 0 1 10.5 -
67 0 1 18.0 -
68 0 1 29.0 -
69 0 0 Silt -
70 0 1 14.0 0.75
71 0 1 9.0 -
72 0 0 Sand -
73 0 0 Sand -
74 0 0 Sand -
75 0 0 Sand -
76 0 0 Silt -
77 0 0 Silt -
78 0 0 1.5 -
79 0 0 Silt -
80 0 0 Sand 1.0
81 0 1 6.5 -
82 0 1 15.5 -
83 1 1 9.0 -
84 0 1 7.5 -
85 0 0 1.0 -
86 0 1 9.0 -
87 0 0 Silt -
88 0 1 16.0 -
89 0 1 11.5 -
90 0 0 Sand 1.0
91 0 1 10.0 -
92 0 1 20.0 -
93 0 1 13.0 -
94 0 1 12.0 -
95 0 0 4.5 -
96 0 0 Sand -
97 0 0 1.5 -
98 0 1 12.0 -
99 0 0 Sand -
100 0 1 8.5 0.25

Minimum 0 0 1.0 0.25
Maximum 1.0 1.0 29.0 1.0

Mean 0.020 0.49 10.5 0.70
Standard Dev. 0.14 0.50 5.6 0.35

Geometric mean - - 8.6 -
Median 0 0 10.0 0.88

Calcite Index - -

Note: "-" indicates no data. 

RG_FR_FC1

0.51



Table G.193: Calcite Count for RG_GHCKD, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.0 -
2 2 1 13.0 -
3 0 1 5.0 -
4 2 1 5.5 -
5 0 1 1.7 -
6 0 1 5.6 -
7 1 1 7.2 -
8 0 1 3.3 -
9 0 1 3.5 -

10 0 1 8.0 0.25
11 0 0 Sand -
12 0 1 3.7 -
13 2 1 13.0 -
14 0 1 8.2 -
15 0 1 4.6 -
16 2 1 6.0 -
17 2 1 11.5 -
18 2 1 18.0 -
19 2 1 7.0 -
20 0 1 4.8 0.75
21 - - Sand -
22 0 1 10.5 -
23 0 1 1.5 -
24 0 1 2.5 -
25 0 1 7.3 -
26 0 1 6.4 -
27 1 1 10.0 -
28 0 1 3.6 -
29 0 1 6.2 -
30 2 1 8.0 1.0
31 0 1 6.5 -
32 0 1 7.0 -
33 2 1 12.0 -
34 2 1 12.5 -
35 0 1 15.5 -
36 2 1 35.0 -
37 0 1 9.7 -
38 2 1 14.0 -
39 2 1 15.0 -
40 2 1 13.0 0.50
41 2 1 9.5 -
42 2 1 10.0 -
43 2 1 12.5 -
44 0 1 1.8 -
45 2 1 9.0 -
46 0 1 1.7 -
47 0 1 2.4 -
48 1 1 4.3 -
49 2 1 2.5 -
50 2 1 10.0 1.0
51 2 1 9.0 -
52 0 1 11.9 -
53 0 1 3.7 -
54 0 1 6.5 -
55 0 1 4.7 -
56 0 1 4.4 -
57 0 1 1.0 -
58 1 1 4.7 -
59 0 1 4.2 -
60 0 1 3.1 0
61 0 1 Sand -
62 0 1 7.5 -
63 0 1 4.6 -
64 0 1 3.9 -
65 0 1 5.4 -
66 2 1 10.0 -
67 0 1 4.7 -
68 0 1 6.5 -
69 - - Sand -
70 0 1 3.8 0.75
71 0 1 6.2 -
72 0 1 3.6 -
73 0 1 5.2 -
74 0 1 4.2 -
75 0 1 5.0 -
76 0 1 10.7 -
77 0 1 6.2 -
78 0 1 6.8 -
79 2 1 9.0 -
80 0 1 12.2 0
81 0 1 6.7 -
82 0 1 5.9 -
83 0 1 6.2 -
84 0 1 3.7 -
85 0 1 13.2 -
86 2 1 7.0 -
87 0 1 4.3 -
88 0 1 6.3 -
89 0 1 6.0 -
90 1 1 10.5 0.50
91 0 1 10.5 -
92 0 1 9.9 -
93 2 1 8.0 -
94 1 1 7.2 -
95 2 1 11.0 -
96 0 0 Sand -
97 0 1 4.0 -
98 - 1 Sand -
99 0 1 2.1 -
100 0 1 13.0 0.50

Minimum 0 0 1.0 0
Maximum 2.0 1.0 35.0 1.00

Mean 0.60 0.98 7.5 0.53
Standard Dev. 0.89 0.14 4.6 0.36

Geometric mean - - 6.3 -
Median 0 1.0 6.5 0.50

Calcite Index - -

Note: "-" indicates no data. 

RG_GHCKD

1.6



Table G.194: Calcite Count for RG_GRDS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.5 -
2 0 1 6.5 -
3 0 1 1.0 -
4 0 1 18.0 -
5 0 1 12.0 -
6 0 0 1.0 -
7 0 1 8.0 -
8 0 1 8.5 -
9 0 1 13.0 -

10 0 0 3.5 0
11 0 1 8.5 -
12 0 1 8.0 -
13 0 1 6.0 -
14 0 1 6.5 -
15 0 1 9.0 -
16 0 1 25.0 -
17 0 0 6.5 -
18 0 1 6.5 -
19 0 1 7.0 -
20 0 1 11.5 0.75
21 0 1 6.5 -
22 0 1 7.0 -
23 0 1 17.0 -
24 0 1 30.5 -
25 0 1 10.0 -
26 0 1 5.0 -
27 0 1 3.0 -
28 0 1 7.0 -
29 0 1 3.5 -
30 0 1 10.0 0.50
31 0 1 4.0 -
32 1 1 3.0 -
33 1 1 9.0 -
34 0 1 4.0 -
35 0 1 3.0 -
36 0 0 11.0 -
37 0 1 7.5 -
38 0 1 4.5 -
39 0 1 6.5 -
40 0 1 14.0 0.25
41 0 1 7.0 -
42 0 1 12.5 -
43 0 1 7.0 -
44 0 1 12.0 -
45 0 1 14.5 -
46 0 1 6.0 -
47 0 1 5.5 -
48 0 1 17.0 -
49 0 1 11.5 -
50 0 0 1.5 0
51 0 1 9.0 -
52 0 1 5.5 -
53 0 1 8.0 -
54 0 1 5.5 -
55 0 1 10.0 -
56 0 0 6.5 -
57 0 1 5.5 -
58 0 1 15.0 -
59 0 1 10.5 -
60 0 1 5.0 0.25
61 0 1 2.5 -
62 0 1 5.0 -
63 0 1 3.5 -
64 1 1 7.0 -
65 1 1 9.5 -
66 0 1 10.0 -
67 0 1 6.0 -
68 1 1 8.5 -
69 0 1 7.5 -
70 0 1 8.0 0.25
71 0 1 8.5 -
72 0 1 3.0 -
73 0 1 8.5 -
74 1 1 5.5 -
75 0 1 9.0 -
76 1 1 5.0 -
77 0 1 7.0 -
78 1 1 12.0 -
79 1 1 10.0 -
80 1 1 8.5 0.25
81 0 1 8.0 -
82 0 1 3.5 -
83 1 1 4.0 -
84 1 1 7.0 -
85 0 1 7.5 -
86 1 1 4.0 -
87 0 1 11.0 -
88 0 1 3.0 -
89 0 1 5.5 -
90 1 1 5.0 -
91 0 1 7.0 0.75
92 0 1 6.0 -
93 0 1 4.0 -
94 0 1 3.5 -
95 0 1 3.0 -
96 0 1 14.0 -
97 0 1 2.5 -
98 0 1 6.0 -
99 0 1 10.0 -
100 0 1 3.0 0.25

Minimum 0 0 1.0 0
Maximum 1.0 1.0 30.5 0.75

Mean 0.14 0.94 7.7 0.33
Standard Dev. 0.35 0.24 4.6 0.26

Geometric mean - - 6.6 -
Median 0 1.0 7.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_GRDS

1.1



Table G.195: Calcite Count for for RG_HACKDS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 5.4 -
2 0 1 6.5 -
3 0 1 15.0 -
4 0 1 12.5 -
5 0 1 14.0 -
6 0 1 3.5 -
7 0 1 3.5 -
8 0 1 14.3 -
9 0 1 12.5 -

10 0 1 6.0 0.50
11 0 1 10.0 -
12 0 1 9.5 -
13 0 1 6.2 -
14 0 1 28.5 -
15 0 1 25.0 -
16 0 1 4.5 -
17 0 1 4.7 -
18 0 1 9.0 -
19 0 1 3.3 -
20 0 1 5.5 0
21 0 1 12.1 -
22 0 1 9.5 -
23 0 1 12.5 -
24 0 1 8.5 -
25 0 1 9.8 -
26 0 1 22.0 -
27 0 1 10.5 -
28 0 1 6.5 -
29 0 1 15.0 -
30 0 1 21.0 0.25
31 0 1 12.0 -
32 0 1 7.7 -
33 0 1 16.0 -
34 0 1 7.5 -
35 0 1 12.5 -
36 0 1 30.0 -
37 0 1 8.7 -
38 0 1 9.5 -
39 0 1 6.3 -
40 0 1 18.0 0
41 0 1 8.5 -
42 0 1 4.5 -
43 0 1 12.0 -
44 0 1 8.0 -
45 0 1 17.5 -
46 0 1 8.5 -
47 0 1 13.0 -
48 0 1 26.0 -
49 0 1 7.5 -
50 0 1 13.0 0
51 0 1 15.8 -
52 0 1 5.0 -
53 0 1 8.0 -
54 0 1 8.0 -
55 0 1 16.0 -
56 0 1 8.4 -
57 0 1 18.0 -
58 0 1 8.5 -
59 0 1 5.5 -
60 0 1 13.0 0.50
61 0 1 19.0 -
62 0 1 10.5 -
63 0 1 5.5 -
64 0 1 14.5 -
65 0 1 6.3 -
66 0 1 9.5 -
67 0 1 13.0 -
68 0 1 7.5 -
69 0 1 14.0 -
70 0 1 - 0.75
71 0 1 6.5 -
72 0 1 7.0 -
73 0 1 20.0 -
74 0 1 10.5 -
75 0 1 15.0 -
76 0 1 18.0 -
77 0 1 12.0 -
78 0 1 2.0 -
79 0 1 6.0 -
80 0 1 4.0 0
81 0 1 5.5 -
82 0 1 12.3 -
83 0 1 17.0 -
84 0 1 8.5 -
85 0 1 12.0 -
86 0 1 16.0 -
87 0 1 8.5 -
88 0 1 10.0 -
89 0 1 16.5 -
90 0 1 8.5 0.50
91 0 1 15.0 -
92 0 1 7.5 -
93 0 1 11.0 -
94 0 1 6.5 -
95 0 1 22.0 -
96 0 1 12.7 -
97 0 1 12.0 -
98 0 1 5.5 -
99 0 1 16.0 -
100 0 1 14.5 0.5

Minimum 0 1.0 2.0 0
Maximum 0 1.0 30.0 0.75

Mean 0 1.0 11.3 0.30
Standard Dev. 0 0 5.6 0.28

Geometric mean - - 10.0 -
Median 0 1.0 10.0 0.38

Calcite Index - -

Note: "-" indicates no data. 

1.0
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Table G.195: Calcite Count for for RG_HACKDS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.0 -
2 0 1 5.3 -
3 0 1 4.5 -
4 0 1 14.0 -
5 0 1 11.0 -
6 0 1 14.5 -
7 0 1 22.5 -
8 0 1 11.0 -
9 0 1 3.0 -

10 0 1 17.0 0.50
11 0 1 19.0 -
12 0 1 6.5 -
13 0 1 4.5 -
14 0 1 7.9 -
15 0 1 6.0 -
16 0 1 7.4 -
17 0 1 8.0 -
18 0 1 14.0 -
19 0 1 17.0 -
20 0 1 25.0 0.50
21 0 1 9.5 -
22 0 1 6.0 -
23 0 1 10.5 -
24 0 1 7.4 -
25 0 1 14.0 -
26 0 1 6.0 -
27 0 1 6.6 -
28 0 1 2.5 -
29 0 1 5.2 -
30 0 1 19.0 0.25
31 0 1 6.0 -
32 0 1 30.5 -
33 0 1 21.0 -
34 0 1 15.0 -
35 0 1 5.0 -
36 0 1 16.4 -
37 0 1 13.4 -
38 0 1 13.5 -
39 0 1 12.4 -
40 0 1 14.0 0.50
41 0 1 8.0 -
42 0 1 12.0 -
43 0 1 6.6 -
44 0 1 4.5 -
45 0 1 4.4 -
46 0 1 15.0 -
47 0 1 6.7 -
48 0 1 10.0 -
49 0 1 16.0 -
50 0 1 15.0 0.25
51 0 1 5.4 -
52 0 1 5.4 -
53 0 1 3.0 -
54 0 1 12.2 -
55 0 1 40.0 -
56 0 1 6.0 -
57 0 1 4.1 -
58 0 1 4.5 -
59 0 1 10.5 -
60 0 1 17.0 0
61 0 1 4.1 -
62 0 1 12.0 -
63 0 1 8.0 -
64 0 1 15.0 -
65 0 1 18.1 -
66 0 1 10.3 -
67 0 1 13.0 -
68 0 1 9.9 -
69 0 1 15.5 -
70 0 1 12.0 0
71 0 1 5.0 -
72 0 1 5.3 -
73 0 1 11.0 -
74 0 1 11.0 -
75 0 1 7.0 -
76 0 1 9.5 -
77 0 1 3.5 -
78 0 1 9.0 -
79 0 1 25.0 -
80 0 1 5.5 0
81 0 1 7.5 -
82 0 1 4.3 -
83 0 1 9.0 -
84 0 1 6.4 -
85 0 1 9.5 -
86 0 1 3.0 -
87 0 1 11.5 -
88 0 1 7.0 -
89 0 1 10.7 -
90 0 1 4.4 0
91 0 1 2.5 -
92 0 1 8.0 -
93 0 1 16.0 -
94 0 1 9.6 -
95 0 1 7.0 -
96 0 1 7.7 -
97 0 1 7.5 -
98 0 1 3.9 -
99 0 1 11.5 -
100 0 1 8.0 0.25

Minimum 0 1.0 2.5 0
Maximum 0 1.0 40.0 0.50

Mean 0 1.0 10.3 0.23
Standard Dev. 0 0 6.2 0.22

Geometric mean - - 8.8 -
Median 0 1.0 9.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

1.0

RG_HACKDS-2

Page 2 of 5



Table G.195: Calcite Count for for RG_HACKDS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.5 -
2 0 1 17.6 -
3 0 1 12.0 -
4 0 1 8.0 -
5 0 1 10.0 -
6 0 1 10.0 -
7 0 1 20.4 -
8 0 1 5.0 -
9 0 1 7.3 -

10 0 1 4.9 0.25
11 0 1 13.0 -
12 0 1 2.0 -
13 0 1 6.7 -
14 0 1 6.3 -
15 0 1 20.3 -
16 0 1 10.2 -
17 0 1 6.4 -
18 0 1 7.2 -
19 0 1 16.0 -
20 0 1 8.3 0
21 0 1 9.5 -
22 0 1 9.9 -
23 0 1 19.0 -
24 0 1 10.1 -
25 0 1 11.4 -
26 0 1 11.1 -
27 0 1 3.4 -
28 0 1 7.6 -
29 0 1 7.2 -
30 0 1 8.7 0.25
31 0 1 16.7 -
32 0 1 3.5 -
33 0 1 5.3 -
34 0 1 6.0 -
35 0 1 6.6 -
36 0 1 5.7 -
37 0 1 6.4 -
38 0 1 5.2 -
39 0 1 19.4 -
40 0 1 8.1 0.50
41 0 1 27.1 -
42 0 1 7.4 -
43 0 1 15.0 -
44 0 1 11.8 -
45 0 1 12.1 -
46 0 1 8.5 -
47 0 1 6.0 -
48 0 1 3.7 -
49 0 1 10.4 -
50 0 1 10.7 0.75
51 0 1 12.0 -
52 0 1 6.9 -
53 0 1 12.7 -
54 0 1 11.7 -
55 0 1 8.2 -
56 0 1 10.0 -
57 0 1 5.3 -
58 0 1 13.0 -
59 0 1 5.5 -
60 0 1 8.9 0.50
61 0 1 1.6 -
62 0 1 11.9 -
63 0 1 4.7 -
64 0 1 4.3 -
65 0 1 11.4 -
66 0 1 11.9 -
67 0 1 10.5 -
68 0 1 10.1 -
69 0 1 13.3 -
70 0 1 7.8 0.25
71 0 1 8.1 -
72 0 1 4.1 -
73 0 1 8.1 -
74 0 1 4.4 -
75 0 1 8.4 -
76 0 1 13.2 -
77 0 1 6.3 -
78 0 1 15.1 -
79 0 1 9.4 -
80 0 1 6.3 0
81 0 1 7.7 -
82 0 1 7.0 -
83 0 1 14.3 -
84 0 1 4.0 -
85 0 1 8.4 -
86 0 1 25.0 -
87 0 1 6.0 -
88 0 1 14.6 -
89 0 1 16.0 -
90 0 1 12.3 0
91 0 1 12.4 -
92 0 1 9.2 -
93 0 1 5.1 -
94 0 1 12.0 -
95 0 1 10.4 -
96 0 1 5.8 -
97 0 1 10.2 -
98 0 1 5.7 -
99 0 1 7.6 -
100 0 1 7.4 0

Minimum 0 1.0 1.6 0
Maximum 0 1.0 27.1 0.75

Mean 0 1.0 9.6 0.25
Standard Dev. 0 0 4.6 0.26

Geometric mean - - 8.6 -
Median 0 1.0 8.5 0.25

Calcite Index - -

Note: "-" indicates no data. 

1.0
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Table G.195: Calcite Count for for RG_HACKDS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 12.5 -
2 0 1 4.0 -
3 0 1 5.7 -
4 0 1 10.0 -
5 0 1 8.9 -
6 0 1 9.5 -
7 0 1 8.5 -
8 0 1 6.3 -
9 0 1 8.0 -

10 0 1 9.0 0.25
11 0 1 9.0 -
12 0 1 11.0 -
13 0 1 17.5 -
14 0 1 9.2 -
15 0 1 17.5 -
16 0 1 7.3 -
17 0 1 6.0 -
18 0 1 5.0 -
19 0 1 6.4 -
20 0 1 6.8 0.25
21 0 1 11.5 -
22 0 1 20.0 -
23 0 1 8.0 -
24 0 1 15.0 -
25 0 1 17.9 -
26 0 1 9.0 -
27 0 1 13.0 -
28 0 1 9.5 -
29 0 1 3.4 -
30 0 1 12.5 0.25
31 0 1 12.0 -
32 0 1 8.5 -
33 0 1 13.0 -
34 0 1 6.4 -
35 0 1 5.0 -
36 0 1 6.8 -
37 0 1 12.0 -
38 0 1 5.4 -
39 0 1 8.0 -
40 0 1 6.0 0.50
41 0 1 12.4 -
42 0 1 17.0 -
43 0 1 15.0 -
44 0 1 8.0 -
45 0 1 9.3 -
46 0 1 12.0 -
47 0 1 10.5 -
48 0 1 2.5 -
49 0 1 7.0 -
50 0 1 6.8 0
51 0 1 4.0 -
52 0 1 6.4 -
53 0 1 7.0 -
54 0 1 11.0 -
55 0 1 3.0 -
56 0 1 9.2 -
57 0 1 3.0 -
58 0 1 14.0 -
59 0 1 8.5 -
60 0 1 10.0 0
61 0 1 6.0 -
62 0 1 12.0 -
63 0 1 14.0 -
64 0 1 9.3 -
65 0 1 17.0 -
66 0 1 10.0 -
67 0 1 19.0 -
68 0 1 8.0 -
69 0 1 13.5 -
70 0 1 4.4 0
71 0 1 14.0 -
72 0 1 15.0 -
73 0 1 11.5 -
74 0 1 3.5 -
75 0 1 8.5 -
76 0 1 7.7 -
77 0 1 14.0 -
78 0 1 8.5 -
79 0 1 5.0 -
80 0 1 9.8 0.25
81 0 1 7.3 -
82 0 1 8.5 -
83 0 1 6.0 -
84 0 1 12.5 -
85 0 1 6.5 -
86 0 1 15.5 -
87 0 1 7.0 -
88 0 1 15.0 -
89 0 1 11.2 -
90 0 1 11.0 0.25
91 0 1 7.2 -
92 0 1 11.5 -
93 0 1 5.5 -
94 0 1 8.4 -
95 0 1 17.0 -
96 0 1 3.3 -
97 0 1 8.5 -
98 0 1 6.6 -
99 0 1 8.0 -
100 0 1 7.0 0.25

Minimum 0 1.0 2.5 0
Maximum 0 1.0 20.0 0.50

Mean 0 1.0 9.5 0.20
Standard Dev. 0 0 4.0 0.16

Geometric mean - - 8.7 -
Median 0 1.0 8.7 0.25

Calcite Index - -

Note: "-" indicates no data. 

1.0

RG_HACKDS-4

Page 4 of 5



Table G.195: Calcite Count for for RG_HACKDS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 3.0 -
2 0 1 9.2 -
3 0 1 16.8 -
4 0 1 13.0 -
5 0 1 12.2 -
6 0 1 23.0 -
7 0 1 10.0 -
8 0 1 12.3 -
9 0 1 11.8 -

10 0 1 5.0 0
11 0 1 14.4 -
12 0 1 5.5 -
13 0 1 8.6 -
14 0 1 15.5 -
15 0 1 7.4 -
16 0 1 5.4 -
17 0 1 7.5 -
18 0 1 9.3 -
19 0 1 17.0 -
20 0 1 8.0 0.25
21 0 1 3.9 -
22 0 1 8.8 -
23 0 1 16.2 -
24 0 1 20.3 -
25 0 1 8.1 -
26 0 1 7.0 -
27 0 1 7.3 -
28 0 1 5.0 -
29 0 1 4.0 -
30 0 1 8.0 0
31 0 1 3.5 -
32 0 1 10.0 -
33 0 1 3.3 -
34 0 1 6.2 -
35 0 1 9.0 -
36 0 1 28.0 -
37 0 1 7.5 -
38 0 1 9.5 -
39 0 1 29.0 -
40 0 1 12.0 0.50
41 0 1 9.0 -
42 0 1 2.5 -
43 0 1 13.0 -
44 0 1 7.4 -
45 0 1 27.0 -
46 0 1 17.5 -
47 0 1 6.2 -
48 0 1 20.0 -
49 0 1 13.8 -
50 0 1 17.0 0.25
51 0 1 11.2 -
52 0 1 18.0 -
53 0 1 11.0 -
54 0 1 10.0 -
55 0 1 12.0 -
56 0 1 8.0 -
57 0 1 5.3 -
58 0 1 12.4 -
59 0 1 5.0 -
60 0 1 5.9 0
61 0 1 7.6 -
62 0 1 11.0 -
63 0 1 7.0 -
64 0 1 17.0 -
65 0 1 12.0 -
66 0 1 9.0 -
67 0 1 14.0 -
68 0 1 16.1 -
69 0 1 13.0 -
70 0 1 8.0 0.25
71 0 1 14.5 -
72 0 1 11.3 -
73 0 1 7.7 -
74 0 1 21.5 -
75 0 1 11.5 -
76 0 1 17.0 -
77 0 1 8.5 -
78 0 1 11.0 -
79 0 1 6.0 -
80 0 1 4.9 0
81 0 1 13.0 -
82 0 1 9.0 -
83 0 1 6.5 -
84 0 1 11.2 -
85 0 1 9.0 -
86 0 1 6.1 -
87 0 1 16.4 -
88 0 1 6.6 -
89 0 1 12.5 -
90 0 1 13.0 0.50
91 0 1 6.0 -
92 0 1 16.0 -
93 0 1 17.2 -
94 0 1 9.6 -
95 0 1 13.1 -
96 0 1 7.5 -
97 0 1 7.0 -
98 0 1 8.1 -
99 0 1 8.0 -
100 0 1 5.0 0.25

Minimum 0 1.0 2.5 0
Maximum 0 1.0 29.0 0.50

Mean 0 1.0 10.8 0.20
Standard Dev. 0 0 5.4 0.20

Geometric mean - - 9.6 -
Median 0 1.0 9.4 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_HACKDS-5

1.0

Page 5 of 5



Table G.196: Calcite Count for RG_HACKUS, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 - - 2.5 -
2 - - Sand -
3 - - 9.0 -
4 - - Sand -
5 - - 10.0 -
6 - - Sand -
7 - - 5.0 -
8 - - 6.5 -
9 - - Sand -

10 - - 5.5 0.50
11 - - 6.5 -
12 - - 8.0 -
13 - - 4.5 -
14 - - 1.5 -
15 - - Sand -
16 - - 4.0 -
17 - - 5.5 -
18 - - Sand -
19 - - 6.5 -
20 - - 2.5 0.25
21 - - 9.0 -
22 - - 8.5 -
23 - - 2.5 -
24 - - 1.5 -
25 - - Sand -
26 - - 4.0 -
27 - - 6.0 -
28 - - 7.5 -
29 - - 1.5 -
30 - - 5.0 0.50
31 - - 17.0 -
32 - - 2.0 -
33 - - 4.5 -
34 - - 8.5 -
35 - - Sand -
36 - - 7.0 -
37 - - 10.0 -
38 - - 6.0 -
39 - - 7.5 -
40 - - 5.5 0.25
41 - - 8.0 -
42 - - 4.0 -
43 - - 9.0 -
44 - - 2.5 -
45 - - 10.0 -
46 - - 4.0 -
47 - - 6.5 -
48 - - 5.5 -
49 - - 5.0 -
50 - - 5.5 0.50
51 - - 5.0 -
52 - - 6.0 -
53 - - 4.5 -
54 - - 8.0 -
55 - - 2.0 -
56 - - Sand -
57 - - 7.5 -
58 - - 5.0 -
59 - - 4.0 -
60 - - 9.0 0.75
61 - - 3.5 -
62 - - 4.5 -
63 - - 2.0 -
64 - - 5.0 -
65 - - 4.0 -
66 - - Sand -
67 - - 10.0 -
68 - - Sand -
69 - - 1.0 -
70 - - 3.5 0.75
71 - - Sand -
72 - - 0.5 -
73 - - Sand -
74 - - 2.5 -
75 - - 8.0 -
76 - - 2.5 -
77 - - 3.5 -
78 - - 3.5 -
79 - - 3.0 -
80 - - 4.0 0.25
81 - - 6.0 -
82 - - 3.5 -
83 - - Sand -
84 - - 7.0 -
85 - - Sand -
86 - - 13.0 -
87 - - 4.0 -
88 - - 5.0 -
89 - - Sand -
90 - - 13.0 0.75
91 - - 2.0 -
92 - - 7.0 -
93 - - 5.0 -
94 - - 7.0 -
95 - - 6.0 -
96 - - 4.5 -
97 - - 3.5 -
98 - - 8.0 -
99 - - 8.5 -
100 - - 6.5 0.75

Minimum - - 0.5 0.25
Maximum - - 17.0 0.75

Mean - - 5.6 0.53
Standard Dev. - - 2.9 0.22

Geometric mean - - 4.8 -
Median - - 5.0 0.50

Calcite Index - -

Note: "-" indicates no data. 

RG_HACKUS

-



Table G.197: Calcite Count for RG_KICK, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.0 -
2 0 1 5.0 -
3 0 0 9.0 -
4 0 1 10.0 -
5 0 1 7.0 -
6 0 0 8.0 -
7 0 1 4.0 -
8 0 0 3.0 -
9 0 0 8.0 -

10 0 1 1.5 0.50
11 0 1 4.0 -
12 0 0 5.0 -
13 0 0 7.0 -
14 0 1 9.0 -
15 0 0 3.0 -
16 0 0 5.0 -
17 0 1 13.0 -
18 0 1 4.0 -
19 0 0 9.0 -
20 0 1 3.0 0
21 0 0 4.0 -
22 0 1 10.0 -
23 0 0 2.0 -
24 0 0 4.5 -
25 0 0 3.0 -
26 0 0 2.5 -
27 0 0 2.0 -
28 0 0 7.0 -
29 0 0 5.5 -
30 0 0 8.0 0
31 0 0 7.0 -
32 0 0 8.0 -
33 0 0 6.0 -
34 0 0 29.0 -
35 0 0 16.0 -
36 0 0 11.0 -
37 0 0 11.5 -
38 0 0 15.0 -
39 0 0 10.0 -
40 0 0 19.0 0.50
41 0 0 8.0 -
42 0 0 4.0 -
43 0 0 4.0 -
44 0 0 12.0 -
45 0 0 10.0 -
46 0 0 11.0 -
47 0 0 12.0 -
48 0 0 11.0 -
49 0 0 8.0 -
50 0 0 14.0 0.75
51 0 0 5.5 -
52 0 0 4.0 -
53 0 0 4.0 -
54 0 0 17.0 -
55 0 0 4.0 -
56 0 0 18.0 -
57 0 0 11.5 -
58 0 0 10.0 -
59 0 0 16.0 -
60 0 0 7.0 0.75
61 0 0 10.0 -
62 0 0 10.0 -
63 0 0 8.0 -
64 0 0 7.5 -
65 0 0 4.5 -
66 0 0 15.0 -
67 0 0 18.0 -
68 0 0 8.0 -
69 0 0 8.5 -
70 0 0 2.0 0
71 0 0 7.0 -
72 0 0 5.0 -
73 0 0 18.0 -
74 0 0 12.0 -
75 0 0 6.0 -
76 0 0 2.5 -
77 0 0 4.5 -
78 0 0 17.0 -
79 0 0 11.5 -
80 0 1 15.0 0.25
81 0 0 5.5 -
82 0 0 8.5 -
83 0 0 4.0 -
84 0 0 8.5 -
85 0 0 3.0 -
86 0 1 14.0 -
87 0 0 2.0 -
88 0 0 8.5 -
89 0 1 13.0 -
90 0 1 2.0 0
91 0 1 5.0 -
92 0 1 9.0 -
93 0 1 8.5 -
94 0 0 2.0 -
95 0 1 4.0 -
96 0 1 2.5 -
97 0 0 4.0 -
98 0 1 13.0 -
99 0 0 3.5 -
100 0 1 4.5 0.25

Minimum 0 0 1.5 0
Maximum 0 1.0 29.0 0.75

Mean 0 0.22 8.1 0.30
Standard Dev. 0 0.42 4.9 0.31

Geometric mean - - 6.7 -
Median 0 0 7.8 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_KICK

0.22



Table G.198: Calcite Count for RG_MI2, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.0 -
2 0 1 4.0 -
3 0 0 17.0 -
4 0 1 16.0 -
5 0 1 2.5 -
6 0 0 2.5 -
7 0 1 4.5 -
8 0 0 12.0 -
9 0 1 8.5 -

10 0 1 23.0 0.50
11 0 0 14.0 -
12 0 1 2.5 -
13 0 0 10.5 -
14 0 0 7.0 -
15 0 1 9.5 -
16 0 1 4.0 -
17 0 1 18.5 -
18 0 0 7.5 -
19 0 1 0.5 -
20 0 1 21.5 0.50
21 0 0 11.5 -
22 0 1 12.0 -
23 0 1 8.0 -
24 0 1 11.5 -
25 0 1 14.5 -
26 0 - 9.0 -
27 0 0 - -
28 0 1 10.5 -
29 0 1 15.0 -
30 0 0 4.5 0.50
31 0 1 12.0 -
32 0 1 9.0 -
33 0 1 15.5 -
34 0 0 22.0 -
35 0 1 12.0 -
36 0 1 10.0 -
37 0 1 16.5 -
38 0 1 9.5 -
39 0 1 8.0 -
40 0 1 3.5 0.25
41 0 1 5.0 -
42 0 0 3.5 -
43 0 0 5.5 -
44 0 1 8.0 -
45 0 0 4.5 -
46 0 0 3.0 -
47 0 0 3.5 -
48 0 1 25.0 -
49 0 0 5.5 -
50 0 1 7.0 0.25
51 0 0 3.0 -
52 0 1 6.5 -
53 0 0 4.5 -
54 0 1 21.0 -
55 0 0 4.5 -
56 0 1 11.0 -
57 0 1 6.0 -
58 0 1 16.0 -
59 0 1 9.5 -
60 0 1 5.5 0.25
61 0 1 6.0 -
62 0 1 10.5 -
63 0 1 13.0 -
64 0 0 10.0 -
65 0 1 16.5 -
66 0 1 21.0 -
67 0 1 9.0 -
68 0 1 13.0 -
69 0 1 6.0 -
70 0 1 9.0 0.50
71 0 0 6.5 -
72 0 0 5.0 -
73 0 1 9.0 -
74 0 0 7.5 -
75 0 1 9.5 -
76 0 1 12.0 -
77 0 1 12.0 -
78 0 1 11.5 -
79 0 1 5.0 -
80 0 1 8.0 0.25
81 0 1 18.0 -
82 0 1 15.0 -
83 0 1 5.0 -
84 0 1 7.0 -
85 0 1 5.0 -
86 0 1 6.0 -
87 0 0 9.5 -
88 0 1 16.5 -
89 0 1 6.5 -
90 0 1 12.0 0.50
91 0 0 0.5 -
92 0 1 4.0 -
93 0 0 3.0 -
94 0 1 12.0 -
95 0 1 14.0 -
96 0 1 8.5 -
97 0 1 9.5 -
98 0 1 17.0 -
99 0 0 0.5 -
100 0 1 3.5 0.25

Minimum 0 0 0.5 0.25
Maximum 0 1.0 25.0 0.50

Mean 0 0.71 9.5 0.38
Standard Dev. 0 0.46 5.4 0.13

Geometric mean - - 7.7 -
Median 0 1.0 9.0 0.38

Calcite Index - -

Note: "-" indicates no data. 

RG_MI2

0.71



Table G.199: Calcite Count for RG_MI5, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.0 -
2 0 0 14.0 -
3 0 0 4.5 -
4 0 0 7.0 -
5 0 0 18.0 -
6 0 0 8.5 -
7 0 0 10.0 -
8 0 0 12.0 -
9 0 0 9.0 -

10 0 0 6.5 0.25
11 0 0 17.0 -
12 0 0 11.0 -
13 0 0 4.0 -
14 0 0 4.0 -
15 0 0 12.0 -
16 0 0 10.0 -
17 0 0 6.0 -
18 0 0 5.5 -
19 0 0 18.0 -
20 0 0 18.5 0.75
21 0 0 9.0 -
22 0 0 10.5 -
23 0 0 10.5 -
24 0 0 3.0 -
25 0 0 5.5 -
26 0 0 6.0 -
27 0 0 19.0 -
28 0 0 7.0 -
29 0 0 21.0 -
30 0 0 20.0 0.50
31 0 0 5.0 -
32 0 0 17.0 -
33 0 0 5.0 -
34 0 0 18.5 -
35 0 0 11.0 -
36 0 0 11.5 -
37 0 0 6.0 -
38 0 0 15.0 -
39 0 0 15.0 -
40 0 0 6.0 0.25
41 0 0 12.5 -
42 0 0 13.0 -
43 0 0 8.0 -
44 0 0 4.5 -
45 0 0 18.0 -
46 0 0 10.0 -
47 0 0 17.5 -
48 0 0 4.0 -
49 0 0 6.5 -
50 0 0 17.0 0.75
51 0 0 16.5 -
52 0 0 5.5 -
53 0 0 15.0 -
54 0 0 7.5 -
55 0 0 10.0 -
56 0 0 10.0 -
57 0 0 5.0 -
58 0 0 11.0 -
59 0 0 12.5 -
60 0 0 9.0 0.25
61 0 0 6.5 -
62 0 0 11.0 -
63 0 0 16.0 -
64 0 0 25.0 -
65 0 0 12.0 -
66 0 0 17.0 -
67 0 0 5.0 -
68 0 0 12.0 -
69 0 0 8.5 -
70 0 0 15.0 0.75
71 0 0 6.0 -
72 0 0 9.0 -
73 0 0 12.0 -
74 0 0 2.0 -
75 0 0 11.0 -
76 0 0 5.5 -
77 0 0 10.0 -
78 0 0 8.0 -
79 0 0 15.0 -
80 0 0 11.0 0.50
81 0 0 13.0 -
82 0 0 19.0 -
83 0 0 5.0 -
84 0 0 7.5 -
85 0 0 7.0 -
86 0 0 17.0 -
87 0 0 6.5 -
88 0 0 16.5 -
89 0 0 7.5 -
90 0 0 12.0 0.50
91 0 0 10.0 -
92 0 0 16.0 -
93 0 0 22.0 -
94 0 0 8.5 -
95 0 0 8.5 -
96 0 0 6.0 -
97 0 0 3.5 -
98 0 0 9.0 -
99 0 0 6.0 -
100 0 0 13.5 0.75

Minimum 0 0 2.0 0.25
Maximum 0 0 25.0 0.75

Mean 0 0 10.6 0.53
Standard Dev. 0 0 5.1 0.22

Geometric mean - - 9.4 -
Median 0 0 10.0 0.50

Calcite Index - -

Note: "-" indicates no data. 

RG_MI5-1

0
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Table G.199: Calcite Count for RG_MI5, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.0 -
2 0 0 13.5 -
3 0 0 7.5 -
4 0 0 5.0 -
5 0 0 12.0 -
6 0 0 11.0 -
7 0 0 8.5 -
8 0 0 5.0 -
9 0 0 4.0 -

10 0 0 18.0 0.25
11 0 0 13.5 -
12 0 0 10.0 -
13 0 0 15.0 -
14 0 0 5.0 -
15 0 0 10.5 -
16 0 0 21.0 -
17 0 0 5.0 -
18 0 0 3.5 -
19 0 0 19.0 -
20 0 0 9.5 0.50
21 0 0 8.5 -
22 0 0 6.5 -
23 0 0 15.0 -
24 0 0 13.0 -
25 0 0 9.5 -
26 0 0 20.0 -
27 0 0 10.0 -
28 0 0 13.5 -
29 0 0 11.5 -
30 0 0 8.5 0.25
31 0 0 12.0 -
32 0 0 4.5 -
33 0 0 14.0 -
34 0 0 10.0 -
35 0 0 11.0 -
36 0 0 6.0 -
37 0 0 7.0 -
38 0 0 15.0 -
39 0 0 11.0 -
40 0 0 12.0 0.25
41 0 0 8.5 -
42 0 0 14.0 -
43 0 0 8.0 -
44 0 0 6.5 -
45 0 0 5.5 -
46 0 0 16.0 -
47 0 0 6.0 -
48 0 0 10.0 -
49 0 0 10.0 -
50 0 0 12.0 0.75
51 0 0 11.0 -
52 0 0 7.0 -
53 0 0 11.0 -
54 0 0 12.0 -
55 0 0 6.0 -
56 0 0 7.0 -
57 0 0 8.0 -
58 0 0 14.0 -
59 0 0 18.0 -
60 0 0 9.0 0.75
61 0 0 8.5 -
62 0 0 6.0 -
63 0 0 21.0 -
64 0 0 7.0 -
65 0 0 5.5 -
66 0 0 9.0 -
67 0 0 5.5 -
68 0 0 10.0 -
69 0 0 8.0 -
70 0 0 20.0 0.50
71 0 0 5.0 -
72 0 0 8.0 -
73 0 0 1.0 -
74 0 0 4.5 -
75 0 0 7.0 -
76 0 0 15.0 -
77 0 0 5.0 -
78 0 0 11.0 -
79 0 0 5.0 -
80 0 0 4.0 0.25
81 0 0 8.0 -
82 0 0 10.0 -
83 0 0 5.5 -
84 0 0 5.5 -
85 0 0 18.0 -
86 0 0 6.5 -
87 0 0 13.5 -
88 0 0 16.0 -
89 0 0 4.0 -
90 0 0 9.5 0.25
91 0 0 11.0 -
92 0 0 18.0 -
93 0 0 20.0 -
94 0 0 3.5 -
95 0 0 6.0 -
96 0 0 16.0 -
97 0 0 6.0 -
98 0 0 7.0 -
99 0 0 10.5  -
100 0 0 6.0 0.50

Minimum 0 0 1.0 0.25
Maximum 0 0 21.0 0.75

Mean 0 0 9.9 0.43
Standard Dev. 0 0 4.6 0.21

Geometric mean - - 8.8 -
Median 0 0 9.3 0.38

Calcite Index - -

Note: "-" indicates no data. 

RG_MI5-2

0

Page 2 of 3



Table G.199: Calcite Count for RG_MI5, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 18.0 -
2 0 0 25.0 -
3 0 0 18.0 -
4 0 0 10.0 -
5 0 0 6.5 -
6 0 0 9.0 -
7 0 0 8.5 -
8 0 0 19.5 -
9 0 0 6.0 -

10 0 0 9.5 0.25
11 0 0 14.0 -
12 0 0 17.0 -
13 0 0 17.5 -
14 0 0 9.0 -
15 0 0 16.5 -
16 0 0 7.0 -
17 0 0 5.5 -
18 0 0 9.0 -
19 0 0 25.0 -
20 0 0 13.5 0.25
21 0 0 5.5 -
22 0 0 3.5 -
23 0 0 7.0 -
24 0 0 11.0 -
25 0 0 11.5 -
26 0 0 19.5 -
27 0 0 4.5 -
28 0 0 24.5 -
29 0 0 8.5 -
30 0 0 9.0 0.25
31 0 0 9.5 -
32 0 0 27.0 -
33 0 0 8.0 -
34 0 0 18.0 -
35 0 0 2.0 -
36 0 0 0.5 -
37 0 0 30.0 -
38 0 0 19.5 -
39 0 0 6.0 -
40 0 0 15.0 0.25
41 0 0 4.0 -
42 0 0 12.0 -
43 0 0 35.0 -
44 0 0 18.5 -
45 0 0 2.5 -
46 1 0 5.0 -
47 0 0 12.5 -
48 0 0 13.5 -
49 0 0 7.0 -
50 0 0 20.0 0.50
51 0 0 26.0 -
52 0 0 10.0 -
53 0 0 12.0 -
54 0 0 11.5 -
55 0 0 8.0 -
56 0 0 18.0 -
57 0 0 6.0 -
58 0 0 11.0 -
59 0 0 11.0 -
60 0 0 4.0 0.25
61 0 0 7.0 -
62 0 0 17.0 -
63 0 0 9.0 -
64 0 0 15.0 -
65 0 0 2.0 -
66 0 0 19.0 -
67 0 0 7.5 -
68 0 0 8.0 -
69 0 0 12.5 -
70 0 0 4.5 0.50
71 0 0 15.0 -
72 0 0 6.0 -
73 0 0 5.0 -
74 0 0 11.0 -
75 0 0 8.0 -
76 0 0 9.5 -
77 0 0 19.0 -
78 0 0 4.5 -
79 0 0 16.5 -
80 0 0 5.5 0.25
81 0 0 7.5 -
82 0 0 14.0 -
83 0 0 9.0 -
84 0 0 16.0 -
85 0 0 7.5 -
86 0 0 10.0 -
87 0 0 6.0 -
88 0 0 16.0 -
89 0 0 15.0 -
90 0 0 3.0 0
91 0 0 19.0 -
92 0 0 6.0 -
93 0 0 21.0 -
94 0 0 17.0 -
95 0 0 5.0 -
96 0 0 17.5 -
97 0 0 4.0 -
98 0 0 16.5 -
99 0 0 6.0 -
100 0 0 16.0 0.25

Minimum 0 0 0.5 0
Maximum 1.0 0 35.0 0.50

Mean 0.010 0 11.9 0.28
Standard Dev. 0.10 0 6.8 0.14

Geometric mean - - 9.8 -
Median 0 0 10.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MI5-3

0.010
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Table G.200: Calcite Count for RG_MIDAG, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 22.0 -
2 0 0 4.0 -
3 0 0 8.5 -
4 0 0 12.0 -
5 0 0 12.5 -
6 0 0 13.0 -
7 0 0 22.0 -
8 0 0 4.0 -
9 0 0 1.0 -

10 0 0 9.0 0.25
11 0 0 20.0 -
12 0 0 5.5 -
13 0 0 14.0 -
14 0 0 10.0 -
15 0 0 11.0 -
16 0 0 17.0 -
17 0 0 0.5 -
18 0 0 7.0 -
19 0 0 15.0 -
20 0 0 17.0 0.50
21 0 0 2.5 -
22 0 0 4.0  -
23 0 0 32.0 -
24 0 0 5.5 -
25 0 0 9.0 -
26 0 0 7.0 -
27 0 0 7.0 -
28 0 0 13.0 -
29 0 0 22.0 -
30 0 0 17.5 0.75
31 0 0 7.0 -
32 0 0 8.5 -
33 0 0 7.0 -
34 0 0 4.5 -
35 0 0 16.0 -
36 0 0 6.0 -
37 0 0 7.0 -
38 0 0 30.0 -
39 0 0 1.5 -
40 0 0 9.5 0.25
41 0 0 7.0 -
42 0 0 4.5 -
43 0 0 9.5 -
44 0 0 21.5 -
45 0 0 11.0 -
46 0 0 14.0 -
47 0 0 10.0 -
48 0 0 10.5 -
49 0 0 7.5 -
50 0 0 13.0 0.25
51 0 0 8.0 -
52 0 0 6.0 -
53 0 0 11.0 -
54 0 0 14.0 -
55 0 0 10.0 -
56 0 0 20.0 -
57 0 0 12.5 -
58 0 0 21.0 -
59 0 0 8.0 -
60 0 0 21.0 0.25
61 0 0 14.0 -
62 0 0 19.0 -
63 0 0 21.0 -
64 0 0 7.5 -
65 0 0 6.5 -
66 0 0 20.0 -
67 0 0 15.5 -
68 0 0 5.5 -
69 0 0 3.0 -
70 0 0 19.0 0.75
71 0 0 2.5 -
72 0 0 27.0 -
73 0 0 3.5 -
74 0 0 12.0 -
75 0 0 14.5 -
76 0 0 6.0 -
77 0 0 3.0 -
78 0 0 13.0 -
79 0 0 14.5 -
80 0 0 17.0 0
81 0 0 5.5 -
82 0 0 18.0 -
83 0 0 10.5 -
84 0 0 Sand -
85 0 0 19.0 -
86 0 0 6.0 -
87 0 0 6.0 -
88 0 0 18.0 -
89 0 0 5.5 -
90 0 0 5.5 0.25
91 0 0 7.5 -
92 0 0 1.0 -
93 0 0 15.0 -
94 0 0 3.5 -
95 0 0 9.0 -
96 0 0 5.5 -
97 0 0 38.5 -
98 0 0 19.0 -
99 0 0 16.0 -
100 0 0 20.0 0.75

Minimum 0 0 0.5 0
Maximum 0 0 38.5 0.75

Mean 0 0 11.7 0.40
Standard Dev. 0 0 7.2 0.27

Geometric mean - - 9.3 -
Median 0 0 10.0 0.25

Calcite Index - -

Note: "-" indicates no data. 

RG_MIDAG-1

0
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Table G.200: Calcite Count for RG_MIDAG, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 13.0 -
2 0 0 18.0 -
3 0 0 21.0 -
4 0 0 8.5 -
5 0 0 3.0 -
6 0 0 10.5 -
7 0 0 12.5 -
8 0 0 10.5 -
9 0 0 30.0 -

10 0 0 7.0 0.25
11 0 0 17.0 -
12 0 0 10.0 -
13 0 0 8.5 -
14 0 0 9.5 -
15 0 0 20.5 -
16 0 0 7.0 -
17 0 0 23.0 -
18 0 0 6.0 -
19 0 0 7.5 -
20 0 0 8.5 0.75
21 0 0 4.0 -
22 0 0 3.5 -
23 0 0 11.0 -
24 0 0 6.5 -
25 0 0 18.0 -
26 0 0 3.5 -
27 0 0 7.0 -
28 0 0 2.5 -
29 0 0 7.5 -
30 0 0 6.0 0
31 0 0 10.0 -
32 0 0 11.5 -
33 0 0 2.0 -
34 0 0 9.5 -
35 0 0 4.0 -
36 0 0 6.0 -
37 0 0 6.0 -
38 0 0 3.0 -
39 0 0 11.0 -
40 0 0 3.0 0
41 0 0 29.0 -
42 0 0 Sand -
43 0 0 30.0 -
44 0 0 8.0 -
45 0 0 6.0 -
46 0 0 2.0 -
47 0 0 6.5 -
48 0 0 21.0 -
49 0 0 1.5 -
50 0 0 14.0 0.50
51 0 0 5.0 -
52 0 0 10.0 -
53 0 0 11.0 -
54 0 0 12.0 -
55 0 0 8.0 -
56 0 0 13.0 -
57 0 0 4.5 -
58 0 0 4.5 -
59 0 0 10.5 -
60 0 0 12.5 0.50
61 0 0 8.5 -
62 0 0 3.0 -
63 0 0 11.5 -
64 0 0 23.0 -
65 0 0 4.0 -
66 0 0 8.0 -
67 0 0 8.5 -
68 0 0 7.0 -
69 0 0 6.5 -
70 0 0 7.5 0.50
71 0 0 9.5 -
72 0 0 6.5 -
73 0 0 8.0 -
74 0 0 4.0 -
75 0 0 16.0 -
76 0 0 7.0 -
77 0 0 8.0 -
78 0 0 5.0 -
79 0 0 8.0 -
80 0 0 3.5 0.25
81 0 0 7.0 -
82 0 0 8.0 -
83 0 0 14.0 -
84 0 0 26.0 -
85 0 0 20.0 -
86 0 0 36.0 -
87 0 0 12.0 -
88 0 0 10.0 -
89 0 0 8.0 -
90 0 0 10.0 0.50
91 0 0 21.0 -
92 0 0 9.0 -
93 0 0 Sand -
94 0 0 4.0 -
95 0 0 6.5 -
96 0 0 5.0 -
97 0 0 8.0 -
98 0 0 3.0 -
99 0 0 6.5  -
100 0 0 12.5 0.75

Minimum 0 0 1.5 0
Maximum 0 0 36.0 0.75

Mean 0 0 10.1 0.40
Standard Dev. 0 0 6.8 0.27

Geometric mean - - 8.2 -
Median 0 0 8.0 0.50

Calcite Index - -

Note: "-" indicates no data. 

RG_MIDAG-2

0
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Table G.200: Calcite Count for RG_MIDAG, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 13.0 -
2 0 0 8.0 -
3 0 0 13.0 -
4 0 0 17.5 -
5 0 0 14.0 -
6 0 0 5.5 -
7 0 0 3.5 -
8 0 0 18.0 -
9 0 0 8.5 -

10 0 0 7.5 0.25
11 0 0 9.0 -
12 0 0 10.0 -
13 0 0 13.0 -
14 0 0 14.0 -
15 0 0 11.5 -
16 0 0 15.5 -
17 0 0 12.5 -
18 0 0 4.0 -
19 0 0 14.0 -
20 0 0 7.5 0.25
21 0 0 13.0 -
22 0 0 15.0 -
23 0 0 10.0 -
24 0 0 9.5 -
25 0 0 19.0 -
26 0 0 8.5 -
27 0 0 10.0 -
28 0 0 16.0 -
29 0 0 8.5 -
30 0 0 10.0 0.25
31 0 0 7.5 -
32 0 0 22.0 -
33 0 0 13.0 -
34 0 0 14.0 -
35 0 0 11.5 -
36 0 0 4.0 -
37 0 0 3.0 -
38 0 0 15.0 -
39 0 0 11.0 -
40 0 0 8.5 0.25
41 0 0 10.0 -
42 0 0 2.5 -
43 0 0 11.5 -
44 0 0 12.0 -
45 0 0 7.0 -
46 0 0 14.5 -
47 0 0 18.5 -
48 0 0 5.5 -
49 0 0 13.0 -
50 0 0 8.0 0
51 0 0 6.5 -
52 0 0 16.0 -
53 0 0 20.0 -
54 0 0 3.0 -
55 0 0 9.0 -
56 0 0 8.0 -
57 0 0 11.5 -
58 0 0 8.5 -
59 0 0 3.0 -
60 0 0 15.0 0
61 0 0 9.5 -
62 0 0 14.5 -
63 0 0 7.0 -
64 0 0 9.0 -
65 0 0 6.5 -
66 0 0 12.0 -
67 0 0 8.5 -
68 0 0 10.5 -
69 0 0 9.5 -
70 0 0 8.0 0
71 0 0 11.0 -
72 0 0 11.0 -
73 0 0 5.0 -
74 0 0 11.0 -
75 0 0 14.0 -
76 0 0 12.0 -
77 0 0 5.5 -
78 0 0 16.0 -
79 0 0 14.0 -
80 0 0 13.0 0.25
81 0 0 11.5 -
82 0 0 17.0 -
83 0 0 11.0 -
84 0 0 9.5 -
85 0 0 3.5 -
86 0 0 8.5 -
87 0 0 16.0 -
88 0 0 5.5 -
89 0 0 17.0 -
90 0 0 9.5 0.50
91 0 0 11.0 -
92 0 0 5.0 -
93 0 0 10.5 -
94 0 0 14.0 -
95 0 0 3.0 -
96 0 0 6.0 -
97 0 0 Sand -
98 0 0 10.0 -
99 0 0 8.5 -
100 0 0 11.5 0.25

Minimum 0 0 2.5 0
Maximum 0 0 22.0 0.50

Mean 0 0 10.6 0.20
Standard Dev. 0 0 4.2 0.16

Geometric mean - - 9.6 -
Median 0 0 10.5 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.201: Calcite Count for RG_MIDCO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 16.0 -
2 0 1 10.0 -
3 0 1 8.5 -
4 0 1 3.5 -
5 0 1 13.0 -
6 0 1 8.0 -
7 0 1 24.0 -
8 0 1 11.0 -
9 0 1 7.0 -

10 0 1 7.5 0.50
11 0 1 11.5 -
12 0 1 7.5 -
13 0 1 15.0 -
14 0 1 5.5 -
15 0 1 3.0 -
16 0 1 2.5 -
17 0 1 1.5 -
18 0 0 2.0 -
19 0 0 3.5 -
20 0 1 4.5 0.50
21 0 1 11.0 -
22 0 1 3.0 -
23 0 1 11.5 -
24 0 1 4.0 -
25 0 1 12.0 -
26 0 1 14.0 -
27 0 1 9.0 -
28 0 0 Sand -
29 0 1 2.5 -
30 0 1 7.5 0
31 0 1 8.5 -
32 0 1 12.5 -
33 0 1 5.0 -
34 0 1 19.0 -
35 0 1 4.5 -
36 0 1 4.0 -
37 0 1 32.0 -
38 0 1 4.5 -
39 0 1 8.0 -
40 0 1 8.5 0.50
41 0 1 4.0 -
42 0 1 3.0 -
43 0 1 7.5 -
44 0 1 11.0 -
45 0 1 3.5 -
46 0 1 3.5 -
47 0 1 2.0 -
48 0 0 4.5 -
49 0 1 7.5 -
50 0 1 7.5 0.25
51 0 1 5.0 -
52 0 1 35.0 -
53 0 1 9.5 -
54 0 1 7.5 -
55 0 1 10.0 -
56 0 0 2.0 -
57 0 1 3.0 -
58 0 1 2.5 -
59 0 1 12.0 -
60 0 1 17.0 0.50
61 0 1 6.0 -
62 0 1 10.0 -
63 0 1 7.0 -
64 0 1 6.0 -
65 0 0 5.0 -
66 0 0 2.5 -
67 0 1 5.0 -
68 0 1 7.0 -
69 0 1 3.5 -
70 0 1 17.0 0.50
71 0 1 17.5 -
72 0 1 3.0 -
73 0 1 8.0 -
74 0 1 3.0 -
75 0 0 2.0 -
76 0 1 12.0 -
77 0 1 12.0 -
78 0 1 5.5 -
79 0 0 1.5 -
80 0 1 3.5 0
81 0 1 6.0 -
82 0 1 5.5 -
83 0 1 2.5 -
84 0 1 8.0 -
85 0 1 7.0 -
86 0 1 9.0 -
87 0 1 14.5 -
88 0 1 7.5 -
89 0 1 13.0 -
90 0 1 9.5 0.50
91 0 1 7.5 -
92 0 1 9.0 -
93 0 1 16.0 -
94 0 1 3.0 -
95 0 0 3.5 -
96 0 1 16.0 -
97 0 1 6.5 -
98 0 1 11.0 -
99 0 1 4.0 -
100 0 1 4.5 0.25

Minimum 0 0 1.5 0
Maximum 0 1.0 35.0 0.50

Mean 0 0.90 8.1 0.35
Standard Dev. 0 0.30 5.9 0.21

Geometric mean - - 6.5 -
Median 0 1.0 7.5 0.50

Calcite Index - -

Note: "-" indicates no data. 
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Table G.201: Calcite Count for RG_MIDCO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 11.0 -
2 0 1 8.0 -
3 0 1 8.5 -
4 0 1 26.0 -
5 0 1 7.5 -
6 0 1 16.0 -
7 0 1 7.0 -
8 0 1 8.0 -
9 0 1 9.0 -

10 0 1 15.0 0.25
11 0 1 12.0 -
12 0 1 9.0 -
13 0 1 20.5 -
14 0 1 31.0 -
15 0 1 6.0 -
16 0 1 14.5 -
17 0 1 7.0 -
18 0 1 7.5 -
19 0 1 13.0 -
20 0 1 6.0 0.50
21 0 1 20.0 -
22 0 1 8.0 -
23 0 1 15.0 -
24 0 1 13.5 -
25 0 1 5.5 -
26 0 1 7.0 -
27 0 1 28.0 -
28 0 1 5.5 -
29 0 1 5.5 -
30 0 1 20.0 0
31 0 1 20.0 -
32 0 1 10.5 -
33 0 1 6.0 -
34 0 1 6.5 -
35 0 1 18.5 -
36 0 1 3.5 -
37 0 1 6.0 -
38 0 1 29.0 -
39 0 1 20.0 -
40 0 1 26.0 0.25
41 0 1 8.0 -
42 0 1 7.0 -
43 0 1 9.5 -
44 0 1 18.5 -
45 0 1 16.5 -
46 0 1 20.0 -
47 0 1 11.0 -
48 0 1 8.0 -
49 0 1 7.5 -
50 0 1 11.5 0.50
51 0 1 10.5 -
52 0 1 14.5 -
53 0 1 16.5 -
54 0 1 11.5 -
55 0 1 6.0 -
56 0 1 5.5 -
57 0 1 12.5 -
58 0 1 8.0 -
59 0 1 16.5 -
60 0 1 5.0 0.25
61 0 1 6.0 -
62 0 1 18.0 -
63 0 1 7.0 -
64 0 1 25.0 -
65 0 1 17.0 -
66 0 1 2.5 -
67 0 1 8.5 -
68 0 1 11.5 -
69 0 1 18.5 -
70 0 1 7.0 0.25
71 0 1 14.0 -
72 0 1 16.0 -
73 0 1 16.5 -
74 0 1 14.0 -
75 0 0 Sand -
76 0 1 7.0 -
77 0 1 9.0 -
78 0 1 5.0 -
79 0 1 7.0 -
80 0 1 14.0 0.25
81 0 1 5.0 -
82 0 1 8.5 -
83 0 1 5.5 -
84 0 1 11.0 -
85 0 1 17.0 -
86 0 1 10.0 -
87 0 1 4.0 -
88 0 1 4.5 -
89 0 1 10.5 -
90 0 1 15.0 0.50
91 0 1 13.0 -
92 0 1 7.0 -
93 0 1 14.0 -
94 0 1 13.0 -
95 0 1 5.0 -
96 0 1 4.0 -
97 0 1 12.0 -
98 0 1 17.0 -
99 0 1 4.5 -
100 0 1 12.0 0.50

Minimum 0 0 2.5 0
Maximum 0 1.0 31.0 0.50

Mean 0 0.99 11.7 0.33
Standard Dev. 0 0.10 6.2 0.17

Geometric mean - - 10.2 -
Median 0 1.0 10.5 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.201: Calcite Count for RG_MIDCO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.0 -
2 0 1 24.0 -
3 0 1 4.0 -
4 0 1 7.5 -
5 0 1 7.5 -
6 0 1 16.0 -
7 0 1 10.0 -
8 0 1 11.0 -
9 0 1 15.0 -

10 0 1 6.0 0.25
11 0 1 5.0 -
12 0 1 6.0 -
13 0 1 10.5 -
14 0 1 4.5 -
15 0 1 15.0 -
16 0 1 7.0 -
17 0 0 3.0 -
18 0 1 8.5 -
19 0 1 5.0 -
20 0 1 23.0 0.50
21 0 1 6.0 -
22 0 1 15.0 -
23 0 1 14.5 -
24 0 1 4.0 -
25 0 1 6.0 -
26 0 1 19.0 -
27 0 1 7.0 -
28 0 1 7.5 -
29 0 1 7.0 -
30 0 1 13.0 0.50
31 0 1 30.0 -
32 0 1 6.0 -
33 0 1 8.0 -
34 0 1 4.5 -
35 0 1 4.5 -
36 0 1 6.0 -
37 0 1 26.0 -
38 0 1 20.0 -
39 0 1 12.0 -
40 0 1 15.5 0.50
41 0 1 9.5 -
42 0 1 15.5 -
43 0 1 5.0 -
44 0 1 27.0 -
45 0 1 12.5 -
46 0 1 9.0 -
47 0 1 10.5 -
48 0 1 5.0 -
49 0 1 19.0 -
50 0 1 4.5 0.25
51 0 1 6.0 -
52 0 1 5.0 -
53 0 1 8.0 -
54 0 1 5.5 -
55 0 1 15.0 -
56 0 0 Sand -
57 0 1 13.0 -
58 0 1 12.5 -
59 0 1 8.0 -
60 0 1 6.0 0.25
61 0 1 8.0 -
62 0 1 20.0 -
63 0 1 19.0 -
64 0 1 10.0 -
65 0 1 13.0 -
66 0 1 8.0 -
67 0 1 13.0 -
68 0 1 3.5 -
69 0 1 2.0 -
70 0 1 7.5 0.50
71 0 1 4.0 -
72 0 1 7.0 -
73 0 1 10.5 -
74 0 1 23.0 -
75 0 1 11.0 -
76 0 1 15.0 -
77 0 1 19.0 -
78 0 1 8.5 -
79 0 1 6.5 -
80 0 1 16.0 0.25
81 0 1 9.0 -
82 0 1 12.0 -
83 0 1 10.5 -
84 0 1 13.5 -
85 0 1 6.5 -
86 0 1 24.0 -
87 0 1 5.5 -
88 0 0 1.0 -
89 0 1 5.0 -
90 0 1 13.0 0.25
91 0 1 11.5 -
92 0 1 17.0 -
93 0 1 5.5 -
94 0 1 21.5 -
95 0 1 7.0 -
96 0 1 11.0 -
97 0 1 13.0 -
98 0 1 16.0 -
99 0 1 11.0 -
100 0 1 7.5 0.25

Minimum 0 0 1.0 0.25
Maximum 0 1.0 30.0 0.50

Mean 0 0.97 10.8 0.35
Standard Dev. 0 0.17 6.1 0.13

Geometric mean - - 9.2 -
Median 0 1.0 9.5 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.201: Calcite Count for RG_MIDCO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 7.5 -
2 0 1 8.0 -
3 0 1 4.0 -
4 0 1 6.0 -
5 0 1 3.5 -
6 0 1 14.0 -
7 0 1 7.5 -
8 0 0 2.5 -
9 0 1 7.0 -

10 0 0 5.5 0.50
11 0 1 18.0 -
12 0 1 17.0 -
13 0 1 13.0 -
14 0 1 7.0 -
15 0 1 9.5 -
16 0 1 5.5 -
17 0 1 18.5 -
18 0 1 24.0 -
19 0 1 15.0 -
20 0 1 9.0 0.50
21 0 1 9.5 -
22 0 1 9.0 -
23 0 1 15.0 -
24 0 1 12.5 -
25 0 1 14.0 -
26 0 1 10.5 -
27 0 1 11.0 -
28 0 1 12.0 -
29 0 1 3.0 -
30 0 1 7.0 0.50
31 0 1 7.0 -
32 0 1 27.0 -
33 0 1 11.0 -
34 0 1 23.0 -
35 0 1 6.5 -
36 0 1 25.0 -
37 0 1 11.0 -
38 0 1 10.0 -
39 0 1 10.0 -
40 0 1 15.0 0.50
41 0 1 12.0 -
42 0 1 10.0 -
43 0 1 16.0 -
44 0 1 20.0 -
45 0 1 17.5 -
46 0 1 19.5 -
47 0 1 13.0 -
48 0 1 17.5 -
49 0 1 17.0 -
50 0 1 8.0 0.25
51 0 1 9.5 -
52 0 1 10.5 -
53 0 1 11.0 -
54 0 1 9.0 -
55 0 1 4.5 -
56 0 1 3.0 -
57 0 1 13.0 -
58 0 1 13.0 -
59 0 1 8.0 -
60 0 1 1.5 0.25
61 0 1 7.5 -
62 0 1 6.5 -
63 0 1 12.0 -
64 0 1 4.0 -
65 0 1 35.0 -
66 0 1 9.0 -
67 0 1 16.5 -
68 0 1 6.5 -
69 0 1 2.0 -
70 0 1 7.5 0.25
71 0 1 5.5 -
72 0 1 9.0 -
73 0 1 6.0 -
74 0 1 14.0 -
75 0 1 5.5 -
76 0 1 8.0 -
77 0 1 9.0 -
78 0 1 3.0 -
79 0 1 6.0 -
80 0 1 8.0 0.25
81 0 1 5.5 -
82 0 1 5.0 -
83 0 1 11.0 -
84 0 1 9.0 -
85 0 1 14.0 -
86 0 1 28.0 -
87 0 1 6.0 -
88 0 1 17.0 -
89 0 1 16.0 -
90 0 1 9.0 0.25
91 0 1 24.0 -
92 0 1 13.0 -
93 0 1 13.0 -
94 0 1 11.5 -
95 0 1 20.0 -
96 0 1 18.0 -
97 0 1 7.0 -
98 0 1 1.0 -
99 0 1 14.5 -
100 0 1 15.0 0.50

Minimum 0 0 1.0 0.25
Maximum 0 1.0 35.0 0.50

Mean 0 0.98 11.2 0.38
Standard Dev. 0 0.14 6.3 0.13

Geometric mean - - 9.5 -
Median 0 1.0 10.0 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.201: Calcite Count for RG_MIDCO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 10.0 -
2 0 1 7.5 -
3 0 1 15.5 -
4 0 1 8.5 -
5 0 1 7.5 -
6 0 0 2.0 -
7 0 1 1.0 -
8 0 1 6.0 -
9 0 1 12.0 -

10 0 1 10.0 0.25
11 0 1 6.0 -
12 0 1 52.0 -
13 0 1 5.0 -
14 0 1 5.0 -
15 0 1 12.5 -
16 0 1 6.0 -
17 0 1 14.5 -
18 0 1 16.0 -
19 0 1 9.5 -
20 0 1 4.0 0.50
21 0 1 9.0 -
22 0 0 1.0 -
23 0 0 9.5 -
24 0 1 5.0 -
25 0 1 10.5 -
26 0 1 4.5 -
27 0 1 2.0 -
28 0 1 17.0 -
29 0 1 9.0 -
30 0 1 6.0 0.25
31 0 1 9.5 -
32 0 0 7.5 -
33 0 1 4.0 -
34 0 1 13.0 -
35 0 1 11.5 -
36 0 1 21.0 -
37 0 1 7.5 -
38 0 1 11.0 -
39 0 1 5.5 -
40 0 1 14.0 0.25
41 0 1 17.0 -
42 0 1 8.5 -
43 0 1 6.5 -
44 0 1 11.0 -
45 0 1 8.0 -
46 0 1 9.0 -
47 0 1 4.0 -
48 0 1 1.5 -
49 0 0 2.5 -
50 0 1 6.5 0
51 0 1 5.0 -
52 0 1 10.5 -
53 0 1 12.0 -
54 0 1 26.0 -
55 0 1 3.0 -
56 0 1 10.0 -
57 0 1 9.5 -
58 0 1 11.5 -
59 0 1 11.0 -
60 0 1 6.5 0.75
61 0 1 11.0 -
62 0 1 6.5 -
63 0 1 19.0 -
64 0 1 13.5 -
65 0 1 13.5 -
66 0 1 10.0 -
67 0 1 7.0 -
68 0 1 7.5 -
69 0 1 6.5 -
70 0 1 19.0 0.50
71 0 1 8.0 -
72 0 1 18.0 -
73 0 1 6.5 -
74 0 1 7.0 -
75 0 1 13.0 -
76 0 1 10.5 -
77 0 1 1.5 -
78 0 0 3.0 -
79 0 1 4.0 -
80 0 1 11.0 0.75
81 0 1 2.5 -
82 0 1 4.5 -
83 0 1 9.5 -
84 0 1 9.0 -
85 0 1 3.5 -
86 0 1 16.0 -
87 0 1 15.0 -
88 0 1 4.5 -
89 0 1 15.0 -
90 0 1 2.5 0.50
91 0 1 4.0 -
92 0 1 7.0 -
93 0 0 4.0 -
94 0 1 8.0 -
95 0 1 7.0 -
96 0 1 4.5 -
97 0 1 9.5 -
98 0 1 4.0 -
99 0 1 9.0 -
100 0 1 6.5 0.25

Minimum 0 0 1.0 0
Maximum 0 1.0 52.0 0.75

Mean 0 0.93 9.1 0.40
Standard Dev. 0 0.26 6.4 0.24

Geometric mean - - 7.4 -
Median 0 1.0 8.0 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.202: Calcite Count for RG_MIUCO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 14.5 -
2 0 0 4.0 -
3 0 0 14.5 -
4 0 0 18.0 -
5 0 0 7.5 -
6 0 0 19.0 -
7 0 0 24.0 -
8 0 0 11.0 -
9 0 0 7.0 -

10 0 0 10.0 0.25
11 0 0 5.5 -
12 0 0 13.0 -
13 0 0 19.0 -
14 0 0 15.0 -
15 0 0 21.5 -
16 0 0 14.5 -
17 0 0 9.5 -
18 0 0 14.0 -
19 0 0 18.0 -
20 0 0 13.0 0.25
21 0 0 3.5 -
22 0 0 7.5 -
23 0 0 1.5 -
24 0 0 22.0 -
25 0 0 7.5 -
26 0 0 8.0 -
27 0 0 11.0 -
28 0 0 5.5 -
29 0 0 4.5 -
30 0 0 17.0 0.50
31 0 0 14.5 -
32 0 0 22.0 -
33 0 0 13.0 -
34 0 0 16.0 -
35 0 0 18.0 -
36 0 0 7.5 -
37 0 0 13.0 -
38 0 0 14.0 -
39 0 0 11.0 -
40 0 0 6.5 0.25
41 0 0 16.5 -
42 0 0 6.5 -
43 0 0 10.0 -
44 0 0 18.5 -
45 0 0 13.0 -
46 0 0 8.0 -
47 0 0 9.5 -
48 0 0 11.0 -
49 0 0 15.5 -
50 0 0 15.0 0.25
51 0 0 18.0 -
52 0 0 14.0 -
53 0 0 8.0 -
54 0 0 16.0 -
55 0 0 12.0 -
56 0 0 13.5 -
57 0 0 11.0 -
58 0 0 9.0 -
59 0 0 9.0 -
60 0 0 10.5 0
61 0 0 20.0 -
62 0 0 9.5 -
63 0 0 28.0 -
64 0 0 13.5 -
65 0 0 15.0 -
66 0 0 16.0 -
67 0 0 8.0 -
68 0 0 15.5 -
69 0 0 22.5 -
70 0 0 14.5 0.25
71 0 0 15.0 -
72 0 0 10.5 -
73 0 0 7.0 -
74 0 0 19.0 -
75 0 0 10.0 -
76 0 0 18.0 -
77 0 0 12.5 -
78 0 0 6.5 -
79 0 0 11.0 -
80 0 0 14.5 0.50
81 0 0 14.0 -
82 0 0 11.0 -
83 0 0 13.5 -
84 0 0 6.0 -
85 0 0 13.0 -
86 0 0 12.0 -
87 0 0 13.0 -
88 0 0 17.0 -
89 0 0 16.0 -
90 0 0 6.5 0
91 0 0 12.5 -
92 0 0 17.0 -
93 0 0 13.0 -
94 0 0 4.0 -
95 0 0 10.0 -
96 0 0 6.0 -
97 0 0 10.0 -
98 0 0 13.0 -
99 0 0 15.0 -
100 0 0 13.0 0

Minimum 0 0 1.5 0
Maximum 0 0 28.0 0.50

Mean 0 0 12.6 0.23
Standard Dev. 0 0 4.9 0.18

Geometric mean - - 11.5 -
Median 0 0 13.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.202: Calcite Count for RG_MIUCO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 14.0 -
2 0 0 5.5 -
3 0 0 16.0 -
4 0 0 9.0 -
5 0 0 8.5 -
6 0 0 7.0 -
7 0 0 22.0 -
8 0 0 5.0 -
9 0 0 9.0 -

10 0 0 13.0 0.50
11 0 0 7.0 -
12 0 0 13.0 -
13 0 0 11.5 -
14 0 0 3.0 -
15 0 0 5.0 -
16 0 0 13.0 -
17 0 0 28.0 -
18 0 0 15.0 -
19 0 0 5.0 -
20 0 0 10.0 0.25
21 0 0 18.0 -
22 0 0 18.0 -
23 0 0 9.0 -
24 0 0 9.0 -
25 0 0 10.5 -
26 0 0 17.0 -
27 0 0 18.0 -
28 0 0 16.0 -
29 0 0 10.5 -
30 0 0 8.5 0.75
31 0 0 11.0 -
32 0 0 9.0 -
33 0 0 18.5 -
34 0 0 12.5 -
35 0 0 10.0 -
36 0 0 8.5 -
37 0 0 13.0 -
38 0 0 28.0 -
39 0 0 11.5 -
40 0 0 15.5 0.50
41 0 0 12.0 -
42 0 0 17.0 -
43 0 0 7.0 -
44 0 0 4.5 -
45 0 0 7.0 -
46 0 0 11.0 -
47 0 0 12.0 -
48 0 0 9.5 -
49 0 0 29.0 -
50 0 0 9.0 0.25
51 0 0 22.0 -
52 0 0 8.5 -
53 0 0 9.0 -
54 0 0 8.5 -
55 0 0 21.0 -
56 0 0 18.0 -
57 0 0 7.0 -
58 0 0 15.0 -
59 0 0 14.5 -
60 0 0 8.0 0.25
61 0 0 19.5 -
62 0 0 13.5 -
63 0 0 11.5 -
64 0 0 23.5 -
65 0 0 7.5 -
66 0 0 14.0 -
67 0 0 18.5 -
68 0 0 10.0 -
69 0 0 23.0 -
70 0 0 8.0 0.75
71 0 0 12.5 -
72 0 0 6.0 -
73 0 0 7.0 -
74 0 0 16.0 -
75 0 0 14.5 -
76 0 0 6.0 -
77 0 0 6.0 -
78 0 0 4.0 -
79 0 0 11.5 -
80 0 0 12.0 0.25
81 0 0 9.5
82 0 0 1.0 -
83 0 0 11.0 -
84 0 0 29.0 -
85 0 0 12.0 -
86 0 0 8.5 -
87 0 0 27.0 -
88 0 0 20.0 -
89 0 0 16.5 -
90 0 0 10.0 0.75
91 0 0 5.0 -
92 0 0 13.0 -
93 0 0 14.5 -
94 0 0 5.0 -
95 0 0 9.0 -
96 0 0 14.0 -
97 0 0 9.5 -
98 0 0 9.0 -
99 0 0 9.0 -
100 0 0 15.5 0.25

Minimum 0 0 1.0 0.25
Maximum 0 0 29.0 0.75

Mean 0 0 12.3 0.45
Standard Dev. 0 0 6.0 0.23

Geometric mean - - 10.9 -
Median 0 0 11.3 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.202: Calcite Count for RG_MIUCO, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.5 -
2 0 0 8.0 -
3 0 0 6.0 -
4 0 0 4.0 -
5 0 0 16.5 -
6 0 0 6.5 -
7 0 0 6.5 -
8 0 0 18.0 -
9 0 0 18.0 -

10 0 0 7.0 0
11 0 0 5.5 -
12 0 0 19.0 -
13 0 0 13.5 -
14 0 0 6.0 -
15 0 0 17.0 -
16 0 0 8.5 -
17 0 0 7.5 -
18 0 0 12.0 -
19 0 0 39.0 -
20 0 0 14.5 0.25
21 0 0 13.0 -
22 0 0 7.0 -
23 0 0 5.5 -
24 0 0 16.0 -
25 0 0 5.0 -
26 0 0 14.0 -
27 0 0 13.5 -
28 0 0 10.0 -
29 0 0 6.0 -
30 0 0 7.5 0.25
31 0 0 14.0 -
32 0 0 4.5 -
33 0 0 8.0 -
34 0 0 28.5 -
35 0 0 17.0 -
36 0 0 2.5 -
37 0 0 8.5 -
38 0 0 18.0 -
39 0 0 9.0 -
40 0 0 10.5 0.75
41 0 0 9.0 -
42 0 0 9.0 -
43 0 0 8.5 -
44 0 0 7.0 -
45 0 0 17.0 -
46 0 0 25.0 -
47 0 0 6.0 -
48 0 0 18.5 -
49 0 0 5.0 -
50 0 0 5.5 0.75
51 0 0 10.0 -
52 0 0 11.0 -
53 0 0 18.0 -
54 0 0 7.0 -
55 0 0 10.0 -
56 0 0 10.5 -
57 0 0 11.0 -
58 0 0 8.0 -
59 0 0 7.5 -
60 0 0 16.0 0.25
61 0 0 16.0 -
62 0 0 4.5 -
63 0 0 9.0 -
64 0 0 20.0 -
65 0 0 7.5 -
66 0 0 6.5 -
67 0 0 8.0 -
68 0 0 9.0 -
69 0 0 22.5 -
70 0 0 19.0 0.75
71 0 0 21.0 -
72 0 0 13.0 -
73 0 0 5.0 -
74 0 0 10.0 -
75 0 0 7.0 -
76 0 0 10.0 -
77 0 0 12.5 -
78 0 0 51.0 -
79 0 0 15.0 -
80 0 0 17.0 0.75
81 0 0 9.0
82 0 0 8.0 -
83 0 0 6.5 -
84 0 0 17.0 -
85 0 0 5.5 -
86 0 0 9.5 -
87 0 0 5.5 -
88 0 0 9.0 -
89 0 0 6.0 -
90 0 0 28.0 0.25
91 0 0 7.5 -
92 0 0 11.0 -
93 0 0 7.5 -
94 0 0 11.0 -
95 0 0 4.0 -
96 0 0 7.5 -
97 0 0 7.0 -
98 0 0 4.5 -
99 0 0 3.5 -
100 0 0 8.0 0.25

Minimum 0 0 2.5 0
Maximum 0 0 51.0 0.75

Mean 0 0 11.4 0.43
Standard Dev. 0 0 7.3 0.29

Geometric mean - - 9.8 -
Median 0 0 9.0 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.203: Calcite Count for RG_MIULE, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.5 -
2 0 0 5.0 -
3 0 0 13.0 -
4 0 0 4.5 -
5 0 0 14.0 -
6 0 0 15.0 -
7 0 0 16.0 -
8 0 0 8.0 -
9 0 0 5.0 -

10 0 0 24.0 0.50
11 0 0 30.0 -
12 0 0 8.0 -
13 0 0 16.0 -
14 0 0 9.0 -
15 0 0 9.0 -
16 0 0 9.5 -
17 0 0 20.0 -
18 0 0 20.0 -
19 0 0 18.0 -
20 0 0 9.0 0.25
21 0 0 13.0 -
22 0 0 6.5 -
23 0 0 17.0 -
24 0 0 10.0 -
25 0 0 12.0 -
26 0 0 3.0 -
27 0 0 12.0 -
28 0 0 25.0 -
29 0 0 18.0 -
30 0 0 23.0 0.25
31 0 0 18.5 -
32 0 0 13.0 -
33 0 0 10.5 -
34 0 0 5.5 -
35 0 0 5.5 -
36 0 0 5.5 -
37 0 0 20.5 -
38 0 0 19.0 -
39 0 0 13.0 -
40 0 0 13.0 0.75
41 0 0 7.5 -
42 0 0 16.0 -
43 0 0 2.5 -
44 0 0 13.0 -
45 0 0 12.0 -
46 0 0 13.0 -
47 0 0 5.5 -
48 0 0 8.0 -
49 0 0 9.5 -
50 0 0 16.0 0.25
51 0 0 11.0 -
52 0 0 8.0 -
53 0 0 12.0 -
54 0 0 8.0 -
55 0 0 12.0 -
56 0 0 18.0 -
57 0 0 8.0 -
58 0 0 7.5 -
59 0 0 5.0 -
60 0 0 12.5 0.25
61 0 0 18.0 -
62 0 0 11.0 -
63 0 0 6.5 -
64 0 0 3.0 -
65 0 0 10.0 -
66 0 0 5.5 -
67 0 0 6.0 -
68 0 0 3.0 -
69 0 0 2.0 -
70 0 0 8.0 0.25
71 0 0 5.0 -
72 0 0 14.0 -
73 0 0 14.0 -
74 0 0 6.0 -
75 0 0 1.5 -
76 0 0 12.5 -
77 0 0 8.5 -
78 0 0 9.0 -
79 0 0 14.0 -
80 0 0 14.5 0.25
81 0 0 7.0 -
82 0 0 9.5 -
83 0 0 12.0 -
84 0 0 11.0 -
85 0 0 13.5 -
86 0 0 25.0 -
87 0 0 18.0 -
88 0 0 16.0 -
89 0 0 26.0 -
90 0 0 13.0 0.50
91 0 0 8.0 -
92 0 0 20.0 -
93 0 0 30.0 -
94 0 0 11.5 -
95 0 0 21.5 -
96 0 0 19.5 -
97 0 0 4.5 -
98 0 0 24.0 -
99 0 0 10.5 -
100 0 0 11.5 0.25

Minimum 0 0 1.5 0.25
Maximum 0 0 30.0 0.75

Mean 0 0 12.1 0.35
Standard Dev. 0 0 6.3 0.17

Geometric mean - - 10.3 -
Median 0 0 11.8 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.203: Calcite Count for RG_MIULE, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 13.0 -
2 0 0 9.5 -
3 0 0 8.5 -
4 0 0 12.5 -
5 0 0 5.0 -
6 0 0 6.5 -
7 0 0 11.5 -
8 0 0 8.0 -
9 0 0 8.5 -

10 0 0 15.0 0.50
11 0 0 3.5 -
12 0 0 7.0 -
13 0 0 19.0 -
14 0 0 5.0 -
15 0 0 1.5 -
16 0 0 5.0 -
17 0 0 7.5 -
18 0 0 7.5 -
19 0 0 15.5 -
20 0 0 13.0 0.50
21 0 0 4.5 -
22 0 0 10.0 -
23 0 0 10.0 -
24 0 0 16.0 -
25 0 0 30.0 -
26 0 0 7.5 -
27 0 0 9.0 -
28 0 0 5.0 -
29 0 0 19.0 -
30 0 0 5.5 0.25
31 0 0 9.5 -
32 0 0 6.5 -
33 0 0 15.0 -
34 0 0 10.5 -
35 0 0 12.0 -
36 0 0 9.5 -
37 0 0 8.0 -
38 0 0 10.0 -
39 0 0 12.0 -
40 0 0 8.0 0.25
41 0 0 1.5 -
42 0 0 15.0 -
43 0 0 5.0 -
44 0 0 11.5 -
45 0 0 13.5 -
46 0 0 5.0 -
47 0 0 7.0 -
48 0 0 8.0 -
49 0 0 11.0 -
50 0 0 9.5 0.25
51 0 0 6.5 -
52 0 0 18.5 -
53 0 0 8.0 -
54 0 0 6.5 -
55 0 0 10.0 -
56 0 0 17.0 -
57 0 0 10.0 -
58 0 0 6.5 -
59 0 0 10.0 -
60 0 0 20.0 0.25
61 0 0 5.0 -
62 0 0 6.5 -
63 0 0 6.5 -
64 0 0 5.0 -
65 0 0 5.5 -
66 0 0 10.5 -
67 0 0 14.0 -
68 0 0 14.0 -
69 0 0 5.0 -
70 0 0 5.5 0.25
71 0 0 15.5 -
72 0 0 4.5 -
73 0 0 14.0 -
74 0 0 19.0 -
75 0 0 5.0 -
76 0 0 27.0 -
77 0 0 9.5 -
78 0 0 5.0 -
79 0 0 13.0 -
80 0 0 8.0 0.25
81 0 0 13.5 -
82 0 0 12.0 -
83 0 0 24.0 -
84 0 0 7.0 -
85 0 0 17.0 -
86 0 0 11.0 -
87 0 0 1.5 -
88 0 0 2.5 -
89 0 0 19.0 -
90 0 0 5.0 0.50
91 0 0 0.5 -
92 0 0 13.0 -
93 0 0 13.0 -
94 0 0 7.5 -
95 0 0 3.5 -
96 0 0 13.0 -
97 0 0 14.0 -
98 0 0 8.0 -
99 0 0 14.0 -
100 0 0 9.0 0.75

Minimum 0 0 0.5 0.25
Maximum 0 0 30.0 0.75

Mean 0 0 10.1 0.38
Standard Dev. 0 0 5.4 0.18

Geometric mean - - 8.5 -
Median 0 0 9.5 0.25

Calcite Index - -

Note: "-" indicates no data. 
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Table G.203: Calcite Count for RG_MIULE, 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 7.5 -
2 0 0 2.5 -
3 0 0 17.0 -
4 0 0 5.0 -
5 0 0 9.0 -
6 0 0 11.0 -
7 0 0 6.5 -
8 0 0 7.0 -
9 0 0 19.0 -

10 0 0 10.0 0.25
11 0 0 16.5 -
12 0 0 15.0 -
13 0 0 6.5 -
14 0 0 15.5 -
15 0 0 2.0 -
16 0 0 20.0 -
17 0 0 7.0 -
18 0 0 6.0 -
19 0 0 19.5 -
20 0 0 9.0 0
21 0 0 25.0 -
22 0 0 24.0 -
23 0 0 11.5 -
24 0 0 3.0 -
25 0 0 5.0 -
26 0 0 10.0 -
27 0 0 9.0 -
28 0 0 22.0 -
29 0 0 6.5 -
30 0 0 7.0 0.25
31 0 0 18.0 -
32 0 0 13.5 -
33 0 0 7.5 -
34 0 0 13.0 -
35 0 0 12.0 -
36 0 0 10.5 -
37 0 0 4.0 -
38 0 0 7.0 -
39 0 0 25.0 -
40 0 0 19.5 0.50
41 0 0 15.0 -
42 0 0 11.5 -
43 0 0 7.0 -
44 0 0 10.0 -
45 0 0 10.0 -
46 0 0 10.0 -
47 0 0 6.0 -
48 0 0 11.5 -
49 0 0 8.0 -
50 0 0 9.0 0.25
51 0 0 7.0 -
52 0 0 7.5 -
53 0 0 9.0 -
54 0 0 10.5 -
55 0 0 14.0 -
56 0 0 5.5 -
57 0 0 6.0 -
58 0 0 16.0 -
59 0 0 11.0 -
60 0 0 9.0 0.50
61 0 0 9.0 -
62 0 0 12.0 -
63 0 0 8.0 -
64 0 0 7.5 -
65 0 0 10.0 -
66 0 0 10.5 -
67 0 0 4.0 -
68 0 0 2.5 -
69 0 0 10.5 -
70 0 0 30.0 0.50
71 0 0 12.0 -
72 0 0 6.0 -
73 0 0 14.5 -
74 0 0 8.0 -
75 0 0 9.0 -
76 0 0 2.0 -
77 0 0 6.5 -
78 0 0 2.0 -
79 0 0 3.0 -
80 0 0 7.0 0
81 0 0 14.0 -
82 0 0 13.0 -
83 0 0 11.0 -
84 0 0 8.0 -
85 0 0 7.0 -
86 0 0 17.5 -
87 0 0 11.0 -
88 0 0 4.5 -
89 0 0 5.0 -
90 0 0 14.0 0.75
91 0 0 9.0 -
92 0 0 7.5 -
93 0 0 7.0 -
94 0 0 3.5 -
95 0 0 3.0 -
96 0 0 14.0 -
97 0 0 3.5 -
98 0 0 15.0 -
99 0 0 8.5 -
100 0 0 13.5 0.75

Minimum 0 0 2.0 0.0
Maximum 0 0 30.0 0.75

Mean 0 0 10.2 0.38
Standard Dev. 0 0 5.5 0.27

Geometric mean - - 8.8 -
Median 0 0 9.0 0.38

Calcite Index - -

Note: "-" indicates no data. 
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Table G.204: Calcite Count for RG_HENUP, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 10.0 -
2 0 0 7.1 -
3 0 0 13.3 -
4 0 0 10.0 -
5 0 0 7.5 -
6 0 0 8.5 -
7 0 0 8.1 -
8 0 0 19.1 -
9 0 0 11.0 -
10 0 0 29.5 0.25
11 0 0 11.1 -
12 0 0 4.5 -
13 0 0 6.9 -
14 0 0 5.5 -
15 0 0 11.4 -
16 0 0 8.5 -
17 0 0 3.2 -
18 0 0 2.1 -
19 0 0 5.0 -
20 0 0 6.5 0
21 0 0 11.7 -
22 0 0 6.2 -
23 0 0 16.0 -
24 0 0 11.0 -
25 0 0 8.6 -
26 0 0 8.0 -
27 0 0 6.5 -
28 0 0 11.0 -
29 0 0 26.2 -
30 0 0 8.9 0.50
31 0 0 8.5 -
32 0 0 5.5 -
33 0 0 6.9 -
34 0 0 14.3 -
35 0 0 13.1 -
36 0 0 11.6 -
37 0 0 4.9 -
38 0 0 2.1 -
39 0 0 1.7 -
40 0 0 14.2 0
41 0 0 14.0 -
42 0 0 4.0 -
43 0 0 s -
44 0 0 14.2 -
45 0 0 9.1 -
46 0 0 4.6 -
47 0 0 4.0 -
48 0 0 3.9 -
49 0 0 9.0 -
50 0 0 6.5 0
51 0 0 14.5 -
52 0 0 6.3 -
53 0 0 8.0 -
54 0 0 24.9 -
55 0 0 32.0 -
56 0 0 6.7 -
57 0 0 41.6 -
58 0 0 6.2 -
59 0 0 5.5 -
60 0 0 13.0 0
61 0 0 6.1 -
62 0 0 15.0 -
63 0 0 4.5 -
64 0 0 7.2 -
65 0 0 29.6 -
66 0 0 8.2 -
67 0 0 25.1 -
68 0 0 9.2 -
69 0 0 9.1 -
70 0 0 6.5 0.25
71 0 0 9.0 -
72 0 0 4.5 -
73 0 0 3.7 -
74 0 0 9.5 -
75 0 0 11.0 -
76 0 0 9.9 -
77 0 0 19.0 -
78 0 0 9.0 -
79 0 0 5.7 -
80 0 0 5.7 0
81 0 0 9.4 -
82 0 0 9.2 -
83 0 0 s -
84 0 0 1.2 -
85 0 0 12.7 -
86 0 0 4.1 -
87 0 0 6.0 -
88 0 0 11.1 -
89 0 0 9.6 -
90 0 0 10.4 0
91 0 0 9.1 -
92 0 0 12.5 -
93 0 0 20.5 -
94 0 0 11.7 -
95 0 0 5.5 -
96 0 0 4.7 -
97 0 0 7.5 -
98 0 0 12.8 -
99 0 0 s -
100 0 0 8.2 0.75

Minimum 0 0 1.2 0
Maximum 0 0 42 0.75

Mean 0 0 10 0.18
Standard Dev. 0 0 6.8 0.26

Geometric mean - - 8.5 -
Median 0 0 8.9 0

Note: "-' indicates no data.
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Table G.204: Calcite Count for RG_HENUP, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.1 -
2 0 0 5.2 -
3 0 0 3.4 -
4 0 0 7.5 -
5 0 0 26.1 -
6 0 0 6.4 -
7 0 0 9.1 -
8 0 0 8.4 -
9 0 0 7.4 -
10 0 0 11.5 0.75
11 0 0 4.2 -
12 0 0 9.4 -
13 0 0 4.0 -
14 0 1 14.5 -
15 0 0 7.3 -
16 0 0 9.9 -
17 0 0 10.3 -
18 0 0 8.0 -
19 0 0 s -
20 0 0 8.1 0
21 0 0 6.1 -
22 0 0 12.2 -
23 0 0 7.7 -
24 0 0 4.0 -
25 0 1 19.7 -
26 0 0 9.1 -
27 0 0 16.1 -
28 0 0 10.3 -
29 0 0 3.5 -
30 0 0 15.1 0.75
31 0 0 8.6 -
32 0 0 13.0 -
33 0 0 7.5 -
34 0 0 11.2 -
35 0 0 13.1 -
36 0 0 6.8 -
37 0 0 7.2 -
38 0 0 21.2 -
39 0 0 11.0 -
40 0 0 7.0 0.25
41 0 0 6.1 -
42 0 0 8.0 -
43 0 0 4.2 -
44 0 0 17.5 -
45 0 0 12.0 -
46 0 0 14.3 -
47 0 0 3.1 -
48 0 0 4.4 -
49 0 0 s -
50 0 0 9.5 0
51 0 0 1.1 -
52 0 0 2.2 -
53 0 0 7.2 -
54 0 0 6.0 -
55 0 0 19.1 -
56 0 0 5.6 -
57 0 0 7.4 -
58 0 0 3.0 -
59 0 0 3.2 -
60 0 0 14.3 0.25
61 0 0 s -
62 0 0 2.0 -
63 0 0 5.1 -
64 0 0 4.7 -
65 0 0 4.1 -
66 0 0 5.5 -
67 0 0 10.7 -
68 0 0 6.3 -
69 0 1 13.6 -
70 0 0 9.5 0
71 0 0 14.1 -
72 0 0 3.2 -
73 0 0 7.1 -
74 0 0 8.2 -
75 0 0 5.6 -
76 0 0 11.3 -
77 0 0 11.2 -
78 0 0 3.4 -
79 0 0 33.2 -
80 0 0 10.5 0
81 0 0 11.2 -
82 0 0 6.9 -
83 0 0 4.3 -
84 0 0 3.1 -
85 0 0 2.7 -
86 0 0 2.2 -
87 0 0 2.5 -
88 0 0 7.1 -
89 0 0 3.5 -
90 0 0 12.2 0.25
91 0 0 5.5 -
92 0 0 7.1 -
93 0 0 11.0 -
94 0 0 13.3 -
95 0 0 6.1 -
96 0 0 1.3 -
97 0 0 7.0 -
98 0 0 8.5 -
99 0 0 20.8 -
100 0 0 13.0 0.50

Minimum 0 0 1.1 0
Maximum 0 1.0 33.2 0.75

Mean 0 0.030 8.7 0.28
Standard Dev. 0 0.17 5.4 0.30

Geometric mean - - 7.2 -
Median 0 0 7.4 0.25

Note: "-' indicates no data.
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Table G.204: Calcite Count for RG_HENUP, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 6.7 -
2 0 0 9.8 -
3 0 0 4.3 -
4 0 0 7.7 -
5 0 0 18.6 -
6 0 0 14.4 -
7 0 0 13.9 -
8 0 0 2.1 -
9 0 0 3.7 -
10 0 0 14.0 0.25
11 0 0 13.3 -
12 0 0 4.0 -
13 0 0 7.2 -
14 0 0 3.9 -
15 0 0 21.3 -
16 0 0 s -
17 0 0 1.1 -
18 0 0 2.4 -
19 0 0 s -
20 0 0 3.2 0
21 0 0 4.7 -
22 0 0 3.4 -
23 0 0 4.6 -
24 0 0 13.1 -
25 0 0 29.4 -
26 0 0 18.9 -
27 0 0 7.8 -
28 0 0 4.3 -
29 0 1 6.6 -
30 0 0 12.1 0.25
31 0 0 3.4 -
32 0 0 4.9 -
33 0 0 6.6 -
34 0 0 12.1 -
35 0 0 11.1 -
36 0 0 11.1 -
37 0 0 9.5 -
38 0 0 13.1 -
39 0 0 21.5 -
40 0 0 2.5 0
41 0 0 4.8 -
42 0 0 7.5 -
43 0 0 12.2 -
44 0 0 1.6 -
45 0 0 3.4 -
46 0 0 4.0 -
47 0 0 8.7 -
48 0 0 s -
49 0 0 3.2 -
50 0 0 6.7 0
51 0 0 5.0 -
52 0 0 8.6 -
53 0 0 7.5 -
54 0 0 6.5 -
55 0 0 13.4 -
56 0 0 11.8 -
57 0 0 17.4 -
58 0 0 6.0 -
59 0 0 13.2 -
60 0 0 21.0 0.25
61 0 0 20.3 -
62 0 0 8.6 -
63 0 0 5.8 -
64 0 0 9.7 -
65 0 0 12.8 -
66 0 0 1.6 -
67 0 0 10.0 -
68 0 0 s -
69 0 0 3.2 -
70 0 0 6.2 0
71 0 0 14.0 -
72 0 0 13.1 -
73 0 0 6.4 -
74 0 0 9.3 -
75 0 0 6.0 -
76 0 0 6.0 -
77 0 0 13.5 -
78 0 0 5.1 -
79 0 0 5.8 -
80 0 0 6.3 0.25
81 0 0 14.0 -
82 0 0 17.1 -
83 0 0 7.7 -
84 0 0 4.5 -
85 0 0 7.2 -
86 0 0 13.1 -
87 0 0 5.5 -
88 0 0 3.1 -
89 0 0 12.6 -
90 0 0 11.2 0.25
91 0 0 4.5 -
92 0 0 16.6 -
93 0 0 10.0 -
94 0 0 3.7 -
95 0 0 7.0 -
96 0 0 10.5 -
97 0 0 11.7 -
98 0 0 9.9 -
99 0 0 8.9 -
100 0 0 4.7 0

Minimum 0 0 1.1 0
Maximum 0 1.0 29.4 0.25

Mean 0 0.010 9.0 0.13
Standard Dev. 0 0.10 5.4 0.13

Geometric mean - - 7.4 -
Median 0 0 7.6 0.13

Note: "-' indicates no data.
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Table G.205: Calcite Count for LC_DCEF, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 2.8 -
2 0 1 16.0 -
3 0 1 17.0 -
4 0 1 5.0 -
5 0 1 17.5 -
6 0 1 7.0 -
7 0 1 11.8 -
8 0 1 6.1 -
9 0 1 5.2 -
10 0 1 9.0 0.75
11 0 1 10.0 -
12 0 1 12.0 -
13 0 1 2.5 -
14 0 1 16.0 -
15 0 1 8.2 -
16 0 1 5.8 -
17 0 1 11.8 -
18 0 1 22.0 -
19 0 1 16.5 -
20 0 1 4.0 0
21 0 1 14.0 -
22 0 1 6.5 -
23 0 1 4.0 -
24 0 1 9.0 -
25 0 1 2.2 -
26 0 1 17.5 -
27 0 1 14.0 -
28 0 1 8.2 -
29 0 1 5.5 -
30 0 1 9.0 0.75
31 0 1 10.5 -
32 0 1 3.9 -
33 0 1 2.5 -
34 0 1 11.0 -
35 0 1 3.4 -
36 0 1 9.0 -
37 0 1 14.0 -
38 0 1 2.2 -
39 0 1 20.0 -
40 0 1 9.5 0.25
41 0 1 2.1 -
42 0 1 6.0 -
43 0 1 5.0 -
44 0 1 10.0 -
45 0 1 14.5 -
46 0 1 3.0 -
47 0 1 15.5 -
48 0 1 10.6 -
49 0 1 8.5 -
50 0 1 30.0 0.75
51 0 1 4.1 -
52 0 1 4.0 -
53 0 1 10.4 -
54 0 1 5.5 -
55 0 1 14.0 -
56 0 1 12.0 -
57 0 1 19.0 -
58 0 1 16.0 -
59 0 1 12.0 -
60 0 1 6.2 0
61 0 1 7.1 -
62 0 1 4.0 -
63 0 1 13.2 -
64 0 1 17.0 -
65 0 1 2.6 -
66 0 1 27.4 -
67 0 1 6.0 -
68 0 1 8.1 -
69 0 1 20.0 -
70 0 1 5.5 0.50
71 0 1 10.0 -
72 0 1 3.6 -
73 0 1 2.5 -
74 0 1 17.4 -
75 0 1 15.0 -
76 0 1 6.7 -
77 0 0 0.8 -
78 0 1 7.4 -
79 0 1 8.5 -
80 0 1 16.0 0
81 0 1 21.0 -
82 0 1 10.5 -
83 0 1 9.4 -
84 0 1 6.2 -
85 0 1 6.0 -
86 0 1 6.4 -
87 0 1 4.0 -
88 0 1 2.6 -
89 0 1 4.5 -
90 0 1 7.5 0
91 0 1 19.5 -
92 0 1 3.4 -
93 0 1 5.0 -
94 0 1 4.5 -
95 0 1 6.3 -
96 0 1 8.6 -
97 0 1 14.0 -
98 0 1 2.8 -
99 0 1 4.2 -
100 0 1 7.2 0

Minimum 0 0 0.80 0
Maximum 0 1.0 30.0 0.75

Mean 0 0.99 9.4 0.30
Sandard Dev. 0 0.10 5.9 0.35

Geometric mean - - 7.6 -
Median 0 1.0 8.2 0.13

Note: "-' indicates no data.
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Table G.205: Calcite Count for LC_DCEF, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 6.8 -
2 1 1 15.5 -
3 0 1 3.3 -
4 0 1 3.8 -
5 0 1 6.8 -
6 0 1 22.0 -
7 0 1 7.5 -
8 0 1 2.2 -
9 0 1 5.4 -
10 0 1 3.8 0.25
11 0 1 21.6 -
12 0 1 16.5 -
13 0 1 3.0 -
14 0 1 7.0 -
15 0 1 7.8 -
16 0 0 2.5 -
17 0 1 8.3 -
18 0 1 4.5 -
19 0 1 4.5 -
20 0 1 7.4 0
21 0 1 2.9 -
22 0 1 4.1 -
23 0 1 3.6 -
24 0 1 2.7 -
25 0 1 3.5 -
26 0 1 13.5 -
27 0 1 20.0 -
28 0 1 3.8 -
29 0 0 1.7 -
30 0 1 9.0 0
31 0 1 5.9 -
32 0 1 10.6 -
33 0 1 5.5 -
34 0 1 7.0 -
35 0 1 20.5 -
36 0 1 3.8 -
37 0 1 7.5 -
38 0 1 8.3 -
39 0 1 2.6 -
40 0 1 5.5 0.25
41 0 1 2.6 -
42 0 1 11.5 -
43 0 1 8.0 -
44 0 1 21.0 -
45 0 1 10.8 -
46 0 1 6.3 -
47 0 1 9.0 -
48 0 1 3.8 -
49 0 1 6.6 -
50 0 1 9.8 0.50
51 0 1 15 -
52 0 1 4.0 -
53 0 1 10.1 -
54 0 1 7.5 -
55 0 1 12.1 -
56 0 1 6.5 -
57 0 1 5.3 -
58 0 1 5.3 -
59 0 1 4.0 -
60 0 1 3.8 0
61 0 1 2.1 -
62 0 1 4.3 -
63 0 1 7.2 -
64 0 1 10.1 -
65 0 1 16.8 -
66 0 1 2.1 -
67 0 1 26.5 -
68 0 1 2.1 -
69 0 1 7.0 -
70 0 1 3.9 0
71 0 1 9.5 -
72 0 1 2.2 -
73 0 1 13.0 -
74 0 1 1.5 -
75 0 0 2.5 -
76 0 1 4.8 -
77 0 1 3.8 -
78 0 1 20.0 -
79 0 0 2.0 -
80 0 1 17.5 0.75
81 0 0 1.2 -
82 0 1 5.5 -
83 0 1 3.8 -
84 0 1 19.5 -
85 0 1 1.5 -
86 0 1 5.7 -
87 0 1 6.5 -
88 0 1 1.4 -
89 0 1 2.3 -
90 0 1 6.0 0.25
91 0 1 11.8 -
92 0 1 9.0 -
93 0 1 6.2 -
94 0 1 10.3 -
95 0 1 5.8 -
96 0 1 16.0 -
97 0 1 13.5 -
98 0 1 2.5 -
99 0 1 5.2 -
100 0 1 12.6 0.50

Minimum 0 0 1.2 0
Maximum 1.0 1.0 26.5 0.75

Mean 0.010 1.0 7.7 0.25
Sandard Dev. 0.10 0.2 5.6 0.26

Geometric mean - - 6.0 -
Median 0 1.0 6.1 0.25

Note: "-' indicates no data.

LC_DCEF-2

Page 2 of 3



Table G.205: Calcite Count for LC_DCEF, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 2 1 13.0 -
2 0 1 2.2 -
3 2 1 14.0 -
4 2 1 12.0 -
5 1 1 14.0 -
6 2 1 9.0 -
7 2 1 14.0 -
8 2 1 16.0 -
9 0 1 5.8 -
10 0 1 14.2 0
11 0 1 2.6 -
12 0 1 7.5 -
13 0 0 2.0 -
14 0 0 2.1 -
15 0 1 18.0 -
16 0 1 2.5 -
17 0 1 15.0 -
18 0 1 23.4 -
19 0 1 12.8 -
20 0 1 8.0 0
21 0 1 10.5 -
22 0 1 8.2 -
23 0 1 7.3 -
24 0 1 3.7 -
25 0 1 7.8 -
26 0 1 5.0 -
27 0 1 6.0 -
28 2 1 11.0 -
29 0 1 6.0 -
30 0 1 5.2 0
31 0 1 16.0 -
32 0 1 16.0 -
33 0 1 5.4 -
34 0 1 15.0 -
35 0 1 5.2 -
36 0 1 5.5 -
37 0 1 11.3 -
38 0 1 16.0 -
39 0 1 5.0 -
40 0 1 7.5 0.50
41 0 1 8.2 -
42 0 0 1.5 -
43 1 1 10.5 -
44 0 1 6.1 -
45 0 1 11.0 -
46 0 1 12.0 -
47 0 1 7.2 -
48 0 1 5.3 -
49 0 1 6.5 -
50 0 1 16.0 0
51 0 1 9.5 -
52 0 1 8.5 -
53 0 1 6.5 -
54 0 1 0.6 -
55 2 1 14.0 -
56 0 1 5.0 -
57 0 1 5.0 -
58 0 1 14.5 -
59 0 1 8.5 -
60 0 1 6.2 0.75
61 0 1 2.5 -
62 0 1 21.0 -
63 0 1 6.0 -
64 0 1 7.3 -
65 0 1 2.0 -
66 0 1 13.0 -
67 0 1 14.0 -
68 0 1 2.8 -
69 0 1 6.6 -
70 0 1 3.0 0
71 0 1 4.1 -
72 0 1 14.0 -
73 0 1 5.4 -
74 0 1 15.2 -
75 0 1 5.0 -
76 2 1 14.0 -
77 1 1 4.5 -
78 0 1 9.0 -
79 0 1 2.0 -
80 1 1 5.2 0.50
81 0 1 5.5 -
82 1 1 13.0 -
83 0 1 6.4 -
84 0 1 3.0 -
85 0 1 13.0 -
86 0 1 19.0 -
87 0 1 2.2 -
88 0 0 0.4 -
89 0 1 11.3 -
90 0 1 14.2 0
91 0 1 27.5 -
92 0 1 12.0 -
93 0 1 26.0 -
94 0 1 12.6 -
95 0 1 18.2 -
96 0 1 3.8 -
97 0 1 9.6 -
98 0 1 5.0 -
99 0 1 13.5 -
100 0 1 13.2 0

Minimum 0 0 0.40 0
Maximum 2.0 1.0 27.5 0.75

Mean 0.23 1.0 9.3 0.18
Sandard Dev. 0.60 0.20 5.6 0.29

Geometric mean - - 7.4 -
Median 0 1.0 8.1 0

Note: "-' indicates no data.
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Table G.206: Calcite Count for RG_FO26, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.4 -
2 0 1 6.7 -
3 0 1 6.5 -
4 0 1 9.4 -
5 0 0 3.2 -
6 0 1 18.7 -
7 0 1 4.9 -
8 0 1 6.9 -
9 0 1 9.5 -
10 0 1 5.4 0
11 0 1 8.5 -
12 0 1 3.9 -
13 0 1 26.4 -
14 0 1 3.3 -
15 0 1 3.4 -
16 0 1 5.4 -
17 0 1 9.6 -
18 0 1 4.2 -
19 0 1 6.6 -
20 0 1 4.8 0.25
21 0 1 9.4 -
22 0 1 8.2 -
23 0 1 4.9 -
24 0 1 4.5 -
25 0 1 2.7 -
26 0 1 6.4 -
27 0 1 3.9 -
28 0 1 21.1 -
29 0 1 8.2 -
30 0 1 5.0 0.50
31 0 1 4.6 -
32 0 1 9.0 -
33 0 1 21.4 -
34 0 1 18.3 -
35 0 1 4.0 -
36 0 1 3.4 -
37 0 0 2.1 -
38 0 - s -
39 0 1 21.3 -
40 0 1 6.1 0
41 0 1 6.9 -
42 0 1 8.5 -
43 0 1 9.3 -
44 0 1 32.5 -
45 0 1 9.2 -
46 0 1 11.7 -
47 0 1 6.5 -
48 0 1 5.8 -
49 0 - s -
50 0 1 7.5 0.50
51 0 1 4.9 -
52 0 1 7.7 -
53 0 1 9.5 -
54 0 1 11.3 -
55 0 1 4.4 -
56 0 1 6.2 -
57 0 1 11.5 -
58 0 1 4.6 -
59 0 1 4.5 -
60 0 1 11.1 0
61 0 1 7.1 -
62 0 1 8.2 -
63 0 1 5.4 -
64 0 1 5.9 -
65 0 1 6.7 -
66 0 1 10.0 -
67 0 1 4.9 -
68 0 1 14.0 -
69 0 1 6.4 -
70 0 1 3.0 0
71 0 1 31.0 -
72 0 1 6.8 -
73 0 1 13.1 -
74 0 1 4.4 -
75 0 1 7.0 -
76 0 0 2.5 -
77 0 1 s -
78 0 1 4.0 -
79 0 1 12.0 -
80 0 1 7.4 0
81 0 1 10.5 -
82 0 1 14.3 -
83 0 1 11.1 -
84 0 1 14.0 -
85 0 1 3.6 -
86 0 1 7.7 -
87 0 1 8.0 -
88 0 1 21.6 -
89 0 1 9.0 -
90 0 1 8.2 0.25
91 0 1 4.0 -
92 0 1 13.0 -
93 0 1 9.9 -
94 0 1 5.5 -
95 0 1 8.2 -
96 0 1 6.0 -
97 0 1 4.9 -
98 0 1 16.2 -
99 0 1 7.0 -
100 0 1 5.9 0

Minimum 0 0 2.1 0
Maximum 0 1.0 32.5 0.50

Mean 0 0.97 8.7 0.15
Sandard Dev. 0 0.17 5.8 0.21

Geometric mean - - 7.3 -
Median 0 1.0 7.0 0

Note: "-' indicates no data.
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Table G.206: Calcite Count for RG_FO26, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 8.1 -
2 0 1 5.7 -
3 0 0 3.8 -
4 0 1 18.2 -
5 0 1 12.7 -
6 0 1 5.1 -
7 0 1 6.8 -
8 0 1 17.5 -
9 0 1 5.1 -
10 0 1 6.5 0
11 0 1 4.4 -
12 0 1 3.3 -
13 0 1 16.0 -
14 0 1 11.3 -
15 0 1 4.1 -
16 0 1 18.5 -
17 0 1 13.6 -
18 0 1 7.8 -
19 0 1 9.0 -
20 0 1 21.0 0.50
21 0 1 6.2 -
22 0 1 1.1 -
23 0 1 4.8 -
24 0 1 15.0 -
25 0 1 1.4 -
26 0 1 5.9 -
27 0 1 19.0 -
28 0 1 6.2 -
29 0 1 14.0 -
30 0 1 7.5 0.25
31 0 1 12.1 -
32 0 1 15.0 -
33 0 1 11.2 -
34 0 1 14.0 -
35 0 1 7.2 -
36 0 1 8.6 -
37 0 1 14.0 -
38 0 1 15.4 -
39 0 1 10.2 -
40 0 1 18.5 0
41 0 1 21.0 -
42 0 1 8.0 -
43 0 1 10.5 -
44 0 1 15.2 -
45 0 1 5.7 -
46 0 1 8.5 -
47 0 1 6.6 -
48 0 1 13.0 -
49 0 1 22.0 -
50 0 1 3.5 0.25
51 0 1 4.6 -
52 0 1 19.0 -
53 0 1 8.2 -
54 0 1 7.1 -
55 0 1 11.1 -
56 0 1 10.7 -
57 0 1 11.5 -
58 0 1 11.1 -
59 0 1 8.7 -
60 0 1 5.6 0
61 0 1 6.6 -
62 0 1 8.6 -
63 0 1 20.4 -
64 0 1 10.9 -
65 0 1 16.0 -
66 0 1 12.2 -
67 0 1 16.8 -
68 0 1 8.5 -
69 0 1 13.2 -
70 0 1 5.2 0
71 0 1 8.1 -
72 0 1 7.4 -
73 0 1 4.3 -
74 0 1 6.2 -
75 0 1 13.5 -
76 0 1 3.4 -
77 0 1 9.2 -
78 0 1 3.2 -
79 0 1 9.4 -
80 0 1 7.8 0.25
81 0 1 8.4 -
82 0 1 10.5 -
83 0 1 19.0 -
84 0 1 21.6 -
85 0 1 16.3 -
86 0 1 6.2 -
87 0 1 11.1 -
88 0 1 13.3 -
89 0 1 11.2 -
90 0 1 11.1 0
91 0 1 11.2 -
92 0 1 10.4 -
93 0 1 5.2 -
94 0 1 4.7 -
95 0 1 10.0 -
96 0 1 11.3 -
97 0 1 8.8 -
98 0 1 0.5 -
99 0 1 3.2 -
100 0 1 4.1 0

Minimum 0 0 0.50 0
Maximum 0 1.0 22.0 0.50

Mean 0 0.99 10.1 0.13
Standard Dev. 0 0.10 5.1 0.18

Geometric mean - - 8.6 -
Median 0 1.0 9.1 0

Note: "-' indicates no data.
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Table G.206: Calcite Count for RG_FO26, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 1 9.0 -
2 0 1 7.8 -
3 0 1 2.4 -
4 0 0 4.2 -
5 0 1 6.2 -
6 0 1 4.4 -
7 0 1 10.6 -
8 0 0 4.4 -
9 0 1 4.9 -
10 0 1 15.0 0
11 0 1 9.5 -
12 0 1 9.6 -
13 0 1 4.9 -
14 0 1 7.6 -
15 0 1 9.5 -
16 0 1 14.0 -
17 0 1 13.2 -
18 0 1 9.2 -
19 0 1 7.8 -
20 0 1 6.2 0.25
21 0 1 3.0 -
22 0 1 5.5 -
23 0 1 6.5 -
24 0 1 8.5 -
25 0 1 10.2 -
26 0 1 4.6 -
27 0 1 7.5 -
28 0 1 7.5 -
29 0 1 3.9 -
30 0 1 21.1 0.25
31 0 1 3.0 -
32 0 1 5.5 -
33 0 1 10.2 -
34 0 1 8.1 -
35 0 1 4.6 -
36 0 1 9.6 -
37 0 1 23.0 -
38 0 1 5.4 -
39 0 1 10.6 -
40 0 1 12.1 0.50
41 0 1 13.0 -
42 0 1 7.0 -
43 0 1 11.2 -
44 0 1 3.5 -
45 0 1 5.6 -
46 0 1 6.0 -
47 0 1 10.2 -
48 0 1 8.0 -
49 0 1 12.8 -
50 0 1 5.0 0
51 0 1 21.3 -
52 0 1 6.5 -
53 0 1 6.6 -
54 0 1 3.0 -
55 0 1 10.0 -
56 0 1 5.9 -
57 0 1 3.8 -
58 0 1 9.8 -
59 0 1 8.0 -
60 0 1 3.6 0
61 0 1 7.3 -
62 0 1 6.4 -
63 0 1 12.0 -
64 0 1 0.5 -
65 0 1 5.0 -
66 0 1 10.1 -
67 0 1 1.5 -
68 0 1 4.0 -
69 0 1 6.1 -
70 0 1 14.6 0.75
71 0 1 2.6 -
72 0 1 5.5 -
73 0 1 5.8 -
74 0 1 3.7 -
75 0 1 11.6 -
76 0 1 4.2 -
77 0 1 13.9 -
78 0 1 9.7 -
79 0 1 3.2 -
80 0 1 5.0 0
81 0 1 3.0 -
82 0 1 5.2 -
83 0 1 3.6 -
84 0 1 26.2 -
85 0 1 7.6 -
86 0 1 4.7 -
87 0 1 3.2 -
88 0 1 s -
89 0 1 2.8 -
90 0 1 5.5 0
91 0 1 11.8 -
92 0 1 4.5 -
93 0 1 1.7 -
94 0 1 2.7 -
95 0 1 7.1 -
96 0 1 6.8 -
97 0 1 20.0 -
98 0 1 5.6 -
99 0 1 11.9 -
100 0 1 11.8 -

Minimum 0 0 0.50 0
Maximum 0 1.0 26.2 0.75

Mean 0 0.98 7.8 0.19
Standard Dev. 0 0.14 4.7 0.27

Geometric mean - - 6.5 -
Median 0 1.0 6.5 0

Note: "-' indicates no data.
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Table G.207:  Calcite Count for RG_LI24, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.4 -
2 0 0 5.1 -
3 0 0 7.1 -
4 0 0 3.8 -
5 0 0 2.9 -
6 0 0 8.3 -
7 0 0 5.4 -
8 0 0 4.2 -
9 0 0 8.8 -
10 0 0 9.6 0.25
11 0 0 3.6 -
12 0 0 11.7 -
13 0 0 8.4 -
14 0 0 10.3 -
15 0 0 7.8 -
16 0 0 9.0 -
17 0 0 9.1 -
18 0 0 5.6 -
19 0 0 9.1 -
20 0 0 18.6 0
21 0 0 9.3 -
22 0 0 7.9 -
23 0 0 4.6 -
24 0 0 13.2 -
25 0 0 11.2 -
26 0 0 9.8 -
27 0 0 19.4 -
28 0 0 5.0 -
29 0 0 3.2 -
30 0 0 9.5 0
31 0 0 14.5 -
32 0 0 4.7 -
33 0 0 10.3 -
34 0 0 6.0 -
35 0 0 17.1 -
36 0 0 34.3 -
37 0 0 5.0 -
38 0 0 8.6 -
39 0 0 16.5 -
40 0 0 14.4 0.50
41 0 0 2.9 -
42 0 0 5.6 -
43 0 0 24.2 -
44 0 0 5.8 -
45 0 0 7.4 -
46 0 0 9.1 -
47 0 0 10.5 -
48 0 0 4.4 -
49 0 0 19.3 -
50 0 0 6.6 0.25
51 0 0 15.7 -
52 0 0 13.6 -
53 0 0 12.8 -
54 0 0 13.7 -
55 0 0 5.4 -
56 0 0 9.0 -
57 0 0 5.3 -
58 0 0 4.1 -
59 0 0 13.8 -
60 0 0 16.1 0.75
61 0 0 7.6 -
62 0 0 3.5 -
63 0 0 5.6 -
64 0 0 10.2 -
65 0 0 25.2 -
66 0 0 4.5 -
67 0 0 3.8 -
68 0 0 16.6 -
69 0 0 6.5 -
70 0 0 5.8 0
71 0 0 7.7 -
72 0 0 5.5 -
73 0 0 20.1 -
74 0 0 6.6 -
75 0 0 6.6 -
76 0 0 5.9 -
77 0 0 6.4 -
78 0 0 17.8 -
79 0 0 3.5 -
80 0 0 19.5 0.50
81 0 0 6.1 -
82 0 0 6.0 -
83 0 0 15.5 -
84 0 0 5.5 -
85 0 0 6.7 -
86 0 0 7.1 -
87 0 0 7.2 -
88 0 0 6.3 -
89 0 0 9.8 -
90 0 0 5.8 0
91 0 0 8.1 -
92 0 0 8.5 -
93 0 0 8.8 -
94 0 0 8.4 -
95 0 0 3.7 -
96 0 0 42.5 -
97 0 0 3.1 -
98 0 0 14.5 -
99 0 0 7.5 -
100 0 0 3.6 0

Minimum 0 0 2.9 0
Maximum 0 0 42.5 0.75

Mean 0 0 9.6 0.23
Geometric mean - - 8.0 -

Median 0 0 7.8 0.13
Standard Dev. 0 0 6.47 0.28

Note: "-' indicates no data.
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Table G.207:  Calcite Count for RG_LI24, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 8.7 -
2 0 0 7.0 -
3 0 0 5.3 -
4 0 0 7.1 -
5 0 0 9.1 -
6 0 0 16.6 -
7 0 0 41.5 -
8 0 0 8.1 -
9 0 0 12.6 -
10 0 0 4.0 0
11 0 0 32.2 -
12 0 0 2.4 -
13 0 0 6.3 -
14 0 0 10.0 -
15 0 0 2.5 -
16 0 0 10.9 -
17 0 0 16.6 -
18 0 0 4.9 -
19 0 0 10.6 -
20 0 0 10.1 0
21 0 0 7.6 -
22 0 0 18.1 -
23 0 0 8.1 -
24 0 0 7.4 -
25 0 0 11.6 -
26 0 0 6.2 -
27 0 0 13.4 -
28 0 0 4.6 -
29 0 0 10.7 -
30 0 0 6.2 0.25
31 0 0 12.2 -
32 0 0 11.9 -
33 0 0 15.5 -
34 0 0 11.1 -
35 0 0 4.9 -
36 0 0 6.5 -
37 0 0 5.1 -
38 0 0 7.7 -
39 0 0 17.1 -
40 0 0 9.3 0.50
41 0 0 9.1 -
42 0 0 9.7 -
43 0 0 7.8 -
44 0 0 6.3 -
45 0 0 8.1 -
46 0 0 2.6 -
47 0 0 5.9 -
48 0 0 12.9 -
49 0 0 27.0 -
50 0 0 19.3 0.25
51 0 0 5.2 -
52 0 0 4.1 -
53 0 0 2.3 -
54 0 0 23.4 -
55 0 0 8.5 -
56 0 0 3.6 -
57 0 0 8.3 -
58 0 0 10.6 -
59 0 0 4.9 -
60 0 0 15.5 0.25
61 0 0 3.4 -
62 0 0 25.5 -
63 0 0 5.5 -
64 0 0 27.0 -
65 0 0 7.2 -
66 0 0 34.0 -
67 0 0 3.5 -
68 0 0 10.7 -
69 0 0 7.4 -
70 0 0 5.6 0.25
71 0 0 9.0 -
72 0 0 18.5 -
73 0 0 29.0 -
74 0 0 20.2 -
75 0 0 6.5 -
76 0 0 8.7 -
77 0 0 39.5 -
78 0 0 4.6 -
79 0 0 24.5 -
80 0 0 42.8 0.25
81 0 0 7.0 -
82 0 0 5.2 -
83 0 0 6.8 -
84 0 0 23.7 -
85 0 0 23.0 -
86 0 0 5.6 -
87 0 0 4.9 -
88 0 0 12.8 -
89 0 0 15.2 -
90 0 0 13.0 0.75
91 0 0 4.6 -
92 0 0 3.7 -
93 0 0 3.5 -
94 0 0 25.5 -
95 0 0 0.8 -
96 0 0 3.5 -
97 0 0 5.1 -
98 0 0 12.3 -
99 0 0 103.0 -
100 0 0 6.5 0.50

Minimum 0 0 0.8 0
Maximum 0 0 103.0 0.75

Mean 0 0 12.4 0.30
Geometric mean - - 9.1 -

Median 0 0 8.4 0.25
Standard Dev. 0 0 12.7 0.23

Note: "-' indicates no data.
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Table G.207:  Calcite Count for RG_LI24, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.2 -
2 0 0 46.0 -
3 0 0 10.6 -
4 0 0 10.5 -
5 0 0 5.8 -
6 0 0 12.1 -
7 0 0 10.6 -
8 0 0 11.4 -
9 0 0 11.7 -
10 0 0 14.4 0.50
11 0 0 25.2 -
12 0 0 5.1 -
13 0 0 10.8 -
14 0 0 11.5 -
15 0 0 7.7 -
16 0 0 14.2 -
17 0 0 25.6 -
18 0 0 10.4 -
19 0 0 39.7 -
20 0 0 5.0 0
21 0 0 11.4 -
22 0 0 7.7 -
23 0 0 6.4 -
24 0 0 4.9 -
25 0 0 9.3 -
26 0 0 2.4 -
27 0 0 12.4 -
28 0 0 10.4 -
29 0 0 4.3 -
30 0 0 7.0 0.75
31 0 0 10.2 -
32 0 0 4.8 -
33 0 0 3.9 -
34 0 0 4.7 -
35 0 0 19.8 -
36 0 0 10.5 -
37 0 0 4.8 -
38 0 0 13.4 -
39 0 0 10.0 -
40 0 0 10.9 0.25
41 0 0 10.0 -
42 0 0 9.5 -
43 0 0 11.5 -
44 0 0 42.0 -
45 0 0 2.0 -
46 0 0 21.7 -
47 0 0 10.5 -
48 0 0 35.1 -
49 0 0 8.6 -
50 0 0 3.6 0.75
51 0 0 5.3 -
52 0 0 4.1 -
53 0 0 5.6 -
54 0 0 6.3 -
55 0 0 6.9 -
56 0 0 2.5 -
57 0 0 34.5 -
58 0 0 6.9 -
59 0 0 14.5 -
60 0 0 21.8 0.25
61 0 0 13.7 -
62 0 0 9.3 -
63 0 0 10.3 -
64 0 0 2.5 -
65 0 0 3.0 -
66 0 0 12.0 -
67 0 0 23.0 -
68 0 0 10.7 -
69 0 0 12.8 -
70 0 0 3.3 0.25
71 0 0 8.8 -
72 0 0 45.5 -
73 0 0 9.2 -
74 0 0 28.0 -
75 0 0 3.1 -
76 0 0 11.5 -
77 0 0 5.5 -
78 0 0 2.8 -
79 0 0 33.5 -
80 0 0 9.3 0.75
81 0 0 10.0 -
82 0 0 4.4 -
83 0 0 5.5 -
84 0 0 10.3 -
85 0 0 5.5 -
86 0 0 6.1 -
87 0 0 8.2 -
88 0 0 13.0 -
89 0 0 7.2 -
90 0 0 5.5 0.25
91 0 0 6.6 -
92 0 0 5.5 -
93 0 0 15.3 -
94 0 0 3.0 -
95 0 0 12.4 -
96 0 0 35.7 -
97 0 0 10.3 -
98 0 0 14.9 -
99 0 0 5.1 -
100 0 0 5.4 0.25

Minimum 0 0 2.0 0
Maximum 0 0 46.0 0.75

Mean 0 0 11.7 0.40
Geometric mean - - 9.1 -

Median 0 0 10.0 0.25
Standard Dev. 0 0 9.7 0.27

Note: "-' indicates no data.
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Table G.208:  Calcite Count for RG_SLINE, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.9 -
2 0 0 7.3 -
3 0 0 3.6 -
4 0 0 17.1 -
5 0 0 15.1 -
6 0 0 13.2 -
7 0 0 17.5 -
8 0 0 10.5 -
9 0 0 21.8 -
10 0 0 10.7 0.25
11 0 0 5.8 -
12 0 0 10.2 -
13 0 0 9.8 -
14 0 0 14.6 -
15 0 0 1.0 -
16 0 0 14.0 -
17 0 0 23.0 -
18 0 0 15.0 -
19 0 0 9.1 -
20 0 0 3.5 0.75
21 0 0 3.5 -
22 0 0 5.1 -
23 0 0 14.5 -
24 0 0 5.3 -
25 0 0 9.5 -
26 0 0 3.5 -
27 0 0 17.5 -
28 0 0 38.8 -
29 0 0 5.4 -
30 0 0 8.1 0.75
31 0 0 15.5 -
32 0 0 11.0 -
33 0 0 5.5 -
34 0 0 14.5 -
35 0 0 24.5 -
36 0 0 6.2 -
37 0 0 7.0 -
38 0 0 17.5 -
39 0 0 4.8 -
40 0 0 43.5 0.75
41 0 0 41.0 -
42 0 0 6.2 -
43 0 0 5.0 -
44 0 0 13.5 -
45 0 0 9.5 -
46 0 0 19.0 -
47 0 0 46.5 -
48 0 0 14.5 -
49 0 0 9.8 -
50 0 0 4.1 0.50
51 0 0 30.8 -
52 0 0 13.7 -
53 0 0 18.5 -
54 0 0 9.6 -
55 0 0 13.5 -
56 0 0 7.0 -
57 0 0 53.0 -
58 0 0 15.6 -
59 0 0 10.6 -
60 0 0 9.5 0.50
61 0 0 12.5 -
62 0 0 15.0 -
63 0 0 8.5 -
64 0 0 6.3 -
65 0 0 27.5 -
66 0 0 8.4 -
67 0 0 15.2 -
68 0 0 6.4 -
69 0 0 1.1 -
70 0 0 21.2 0.75
71 0 0 37.0 -
72 0 0 10.5 -
73 0 0 10.0 -
74 0 0 52.5 -
75 0 0 54.3 -
76 0 0 16.3 -
77 0 0 13.4 -
78 0 0 12.7 -
79 0 0 2.6 -
80 0 0 23.3 0.50
81 0 0 6.6 -
82 0 0 6.4 -
83 0 0 1.2 -
84 0 0 18.5 -
85 0 0 1.2 -
86 0 0 1.4 -
87 0 0 23.0 -
88 0 0 5.3 -
89 0 0 5.4 -
90 0 0 11.1 0.25
91 0 0 7.1 -
92 0 0 12.6 -
93 0 0 32.0 -
94 0 0 12.3 -
95 0 0 8.2 -
96 0 0 51.0 -
97 0 0 12.0 -
98 0 0 0.8 -
99 0 0 1.4 -
100 0 0 7.2 0.50

Minimum 0 0 0.8 0
Maximum 0 0 54.3 0.75

Mean 0 0 14.3 0.55
Geometric mean - - 10.1 -

Median 0 0 10.9 0.50
Standard Dev. 0 0 12.2 0.20

Note: "-' indicates no data.
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Table G.208:  Calcite Count for RG_SLINE, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 2.9 -
2 0 0 2.8 -
3 0 0 2.8 -
4 0 0 1.4 -
5 0 0 29.0 -
6 0 0 32.5 -
7 0 0 3.8 -
8 0 0 32.5 -
9 0 0 3.4 -
10 0 0 10.5 0.75
11 0 0 6.2 -
12 0 0 8.2 -
13 0 0 9.0 -
14 0 0 22.0 -
15 0 0 8.4 -
16 0 0 28.0 -
17 0 0 7.0 -
18 0 0 22.1 -
19 0 0 12.1 -
20 0 0 12.5 0.25
21 0 0 2.2 -
22 0 0 17.6 -
23 0 0 9.0 -
24 0 0 2.2 -
25 0 0 13.0 -
26 0 0 26.0 -
27 0 0 2.6 -
28 0 0 2.2 -
29 0 0 10.5 -
30 0 0 13.3 0.50
31 0 0 7.5 -
32 0 0 10.9 -
33 0 0 6.5 -
34 0 0 3.5 -
35 0 0 4.7 -
36 0 0 7.4 -
37 0 0 12.5 -
38 0 0 10.6 -
39 0 0 24.5 -
40 0 0 10.8 0.75
41 0 0 7.4 -
42 0 0 10.6 -
43 0 0 12.2 -
44 0 0 10.2 -
45 0 0 32.9 -
46 0 0 40.5 -
47 0 0 15.9 -
48 0 0 19.5 -
49 0 0 10.7 -
50 0 0 9.6 0.25
51 0 0 10.8 -
52 0 0 29.5 -
53 0 0 17.0 -
54 0 0 2.7 -
55 0 0 8.4 -
56 0 0 26.8 -
57 0 0 8.0 -
58 0 0 11.0 -
59 0 0 10.5 -
60 0 0 10.9 0.50
61 0 0 13.1 -
62 0 0 8.7 -
63 0 0 16.3 -
64 0 0 10.9 -
65 0 0 12.0 -
66 0 0 4.5 -
67 0 0 9.5 -
68 0 0 5.2 -
69 0 0 8.4 -
70 0 0 12.5 0.50
71 0 0 6.4 -
72 0 0 5.8 -
73 0 0 3.4 -
74 0 0 6.8 -
75 0 0 0.4 -
76 0 0 6.3 -
77 0 0 4.6 -
78 0 0 9.7 -
79 0 0 5.3 -
80 0 0 3.2 0.50
81 0 0 9.8 -
82 0 0 14.8 -
83 0 0 6.5 -
84 0 0 3.2 -
85 0 0 6.8 -
86 0 0 8.0 -
87 0 0 8.9 -
88 0 0 11.5 -
89 0 0 11.1 -
90 0 0 45.5 0.5
91 0 0 10.4 -
92 0 0 19.3 -
93 0 0 18.4 -
94 0 0 12.2 -
95 0 0 12.1 -
96 0 0 14.3 -
97 0 0 4.5 -
98 0 0 17.7 -
99 0 0 10.8 -
100 0 0 7.2 0.75

Minimum 0 0 0.4 0
Maximum 0 0 45.5 0.75

Mean 0 0 11.7 0.53
Geometric mean - - 9.0 -

Median 0 0 10.3 0.50
Standard Dev. 0 0 8.6 0.18

Note: "-' indicates no data.
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Table G.208:  Calcite Count for RG_SLINE, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.4 -
2 0 0 7.5 -
3 0 0 17.8 -
4 0 0 11.5 -
5 0 0 19.5 -
6 0 0 11.7 -
7 0 0 13.1 -
8 0 0 25.0 -
9 0 0 9.5 -
10 0 0 13.8 0.25
11 0 0 8.1 -
12 0 0 2.8 -
13 0 0 13.3 -
14 0 0 15.3 -
15 0 0 27.4 -
16 0 0 8.3 -
17 0 0 15.0 -
18 0 0 40.0 -
19 0 0 46.5 -
20 0 0 5.5 0.50
21 0 0 6.0 -
22 0 0 11.1 -
23 0 0 5.8 -
24 0 0 36.0 -
25 0 0 4.2 -
26 0 0 13.3 -
27 0 0 11.4 -
28 0 0 7.1 -
29 0 0 2.1 -
30 0 0 11.2 0.25
31 0 0 7.3 -
32 0 0 10.0 -
33 0 0 10.5 -
34 0 0 2.0 -
35 0 0 10.6 -
36 0 0 19.0 -
37 0 0 8.5 -
38 0 0 23.8 -
39 0 0 4.0 -
40 0 0 5.1 0.50
41 0 0 12.1 -
42 0 0 17.5 -
43 0 0 5.8 -
44 0 0 6.0 -
45 0 0 14.5 -
46 0 0 8.4 -
47 0 0 25.5 -
48 0 0 4.0 -
49 0 0 12.2 -
50 0 0 10.1 0.50
51 0 0 11.5 -
52 0 0 10.2 -
53 0 0 4.8 -
54 0 0 35.3 -
55 0 0 12.5 -
56 0 0 14.0 -
57 0 0 15.1 -
58 0 0 17.8 -
59 0 0 3.2 -
60 0 0 8.5 0.50
61 0 0 2.5 -
62 0 0 9.2 -
63 0 0 9.3 -
64 0 0 23.5 -
65 0 0 5.2 -
66 0 0 8.5 -
67 0 0 14.3 -
68 0 0 15.4 -
69 0 0 1.7 -
70 0 0 15.0 0.25
71 0 0 9.0 -
72 0 0 11.7 -
73 0 0 3.9 -
74 0 0 8.6 -
75 0 0 13.1 -
76 0 0 11.5 -
77 0 0 7.2 -
78 0 0 6.3 -
79 0 0 3.2 -
80 0 0 62.5 0.25
81 0 0 10.3 -
82 0 0 5.8 -
83 0 0 26.2 -
84 0 0 11.4 -
85 0 0 21.2 -
86 0 0 17.5 -
87 0 0 18.5 -
88 0 0 15.8 -
89 0 0 18.3 -
90 0 0 6.4 0.75
91 0 0 6.7 -
92 0 0 13.9 -
93 0 0 34.1 -
94 0 0 37.3 -
95 0 0 6.1 -
96 0 0 15.5 -
97 0 0 25.3 -
98 0 0 15.7 -
99 0 0 8.7 -
100 0 0 7.5 0.50

Minimum 0 0 1.7 0
Maximum 0 0 62.5 0.75

Mean 0 0 13.4 0.43
Geometric mean - - 10.7 -

Median 0 0 11.4 0.50
Standard Dev. 0 0 10.0 0.17

Note: "-' indicates no data.
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Table G.209: Calcite Count for RG_UCWER, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.6 -
2 0 0 11.6 -
3 0 0 7.2 -
4 0 0 4.5 -
5 0 0 13.0 -
6 0 0 7.0 -
7 0 0 12.0 -
8 0 0 11.5 -
9 0 0 6.0 -
10 0 0 12.5 0.25
11 0 0 10.0 -
12 0 0 3.0 -
13 0 0 10.0 -
14 0 0 5.0 -
15 0 0 8.0 -
16 0 0 14.5 -
17 0 0 17.5 -
18 0 0 16.5 -
19 0 0 15.0 -
20 0 0 4.0 0.25
21 0 0 7.0 -
22 0 0 3.0 -
23 0 0 15.0 -
24 0 0 4.5 -
25 0 0 10.5 -
26 0 0 8.5 -
27 0 0 20.5 -
28 0 0 11.5 -
29 0 0 9.0 -
30 0 0 12.5 0.25
31 0 0 12.5 -
32 0 0 18.0 -
33 0 0 18.0 -
34 0 0 7.5 -
35 0 0 3.0 -
36 0 0 5.5 -
37 0 0 12.0 -
38 0 0 14.0 -
39 0 0 16.0 -
40 0 0 11.5 0.5
41 0 0 17.5 -
42 0 0 5.0 -
43 0 0 8.0 -
44 0 0 12.5 -
45 0 0 21.5 -
46 0 0 19.5 -
47 0 0 10.0 -
48 0 0 14.0 -
49 0 0 15.0 -
50 0 0 7.0 0.75
51 0 0 5.0 -
52 0 0 6.0 -
53 0 0 15.0 -
54 0 0 5.5 -
55 0 0 4.5 -
56 0 0 4.0 -
57 0 0 3.0 -
58 0 0 1.5 -
59 0 0 6.0 -
60 0 0 7.5 0.25
61 0 0 6.0 -
62 0 0 17.5 -
63 0 0 8.5 -
64 0 0 8.0 -
65 0 0 4.5 -
66 0 0 5.0 -
67 0 0 6.0 -
68 0 0 3.0 -
69 0 0 4.0 -
70 0 0 4.5 0.25
71 0 0 13.5 -
72 0 0 8.0 -
73 0 0 4.5 -
74 0 0 17.0 -
75 0 0 12.5 -
76 0 0 5.0 -
77 0 0 8.5 -
78 0 0 14.0 -
79 0 0 13.0 -
80 0 0 3.0 0
81 0 0 4.5 -
82 0 0 12.5 -
83 0 0 1.5 -
84 0 0 9.0 -
85 0 0 7.0 -
86 0 0 6.5 -
87 0 0 10.0 -
88 0 0 5.5 -
89 0 0 5.5 -
90 0 0 7.5 0.25
91 0 0 19.0 -
92 0 0 9.5 -
93 0 0 8.0 -
94 0 0 11.5 -
95 0 0 4.5 -
96 0 0 2.5 -
97 0 0 2.0 -
98 0 0 15.0 -
99 0 0 12.0 -
100 0 0 9.0 0.75

Minimum 0 0 1.5 0
Maximum 0 0 21.5 0.75

Mean 0 0 9.3 0.35
Standard Dev. 0 0 4.9 0.24

Geometric mean - - 7.9 -
Median 0 0 8.3 0.25

Note: "-' indicates no data.

RG_UCWER-1

Page 1 of 3



Table G.209: Calcite Count for RG_UCWER, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.0 -
2 0 0 13.0 -
3 0 0 5.0 -
4 0 0 12.5 -
5 0 0 7.0 -
6 0 0 5.5 -
7 0 0 4.5 -
8 0 0 13.5 -
9 0 0 5.5 -
10 0 0 13.0 0.25
11 0 0 12.0 -
12 0 0 2.5 -
13 0 0 8.5 -
14 0 0 20.0 -
15 0 0 4.0 -
16 0 0 6.0 -
17 0 0 8.0 -
18 0 0 5.5 -
19 0 0 5.5 -
20 0 0 18.0 0
21 0 0 9.5 -
22 0 0 3.5 -
23 0 0 8.5 -
24 0 0 11.5 -
25 0 0 5.0 -
26 0 0 14.5 -
27 0 0 5.5 -
28 0 0 11.0 -
29 0 0 14.5 -
30 0 0 - 0.25
31 0 0 15.0 -
32 0 0 9.0 -
33 0 0 16.5 -
34 0 0 10.5 -
35 0 0 1.5 -
36 0 0 8.0 -
37 0 0 15.5 -
38 0 0 3.0 -
39 0 0 8.0 -
40 0 0 17.0 0.25
41 0 0 3.0 -
42 0 0 13.5 -
43 0 0 7.5 -
44 0 0 2.5 -
45 0 0 12.5 -
46 0 0 11.0 -
47 0 0 4.5 -
48 0 0 7.0 -
49 0 0 10.5 -
50 0 0 3.5 0
51 0 0 16.0 -
52 0 0 8.5 -
53 0 0 18.5 -
54 0 0 4.5 -
55 0 0 13.0 -
56 0 0 4.0 -
57 0 0 7.5 -
58 0 0 5.5 -
59 0 0 15.0 -
60 0 0 7.5 0.25
61 0 0 8.5 -
62 0 0 2.5 -
63 0 0 6.5 -
64 0 0 6.0 -
65 0 0 15.5 -
66 0 0 9.5 -
67 0 0 2.0 -
68 0 0 3.5 -
69 0 0 16.5 -
70 0 0 17.0 0.5
71 0 0 8.0 -
72 0 0 4.0 -
73 0 0 6.0 -
74 0 0 14.0 -
75 0 0 7.5 -
76 0 0 14.0 -
77 0 0 11.5 -
78 0 0 1.0 -
79 0 0 3.5 -
80 0 0 7.5 0.25
81 0 0 12.0 -
82 0 0 2.0 -
83 0 0 8.0 -
84 0 0 10.0 -
85 0 0 12.0 -
86 0 0 5.0 -
87 0 0 4.5 -
88 0 0 9.5 -
89 0 0 17.5 -
90 0 0 16.0 0.25
91 0 0 6.5 -
92 0 0 8.5 -
93 0 0 12.0 -
94 0 0 5.5 -
95 0 0 8.5 -
96 0 0 16.5 -
97 0 0 7.0 -
98 0 0 9.0 -
99 0 0 4.5  -
100 0 0 4.0 0

Minimum 0 0 1.0 0
Maximum 0 0 20.0 0.50

Mean 0 0 8.9 0.20
Standard Dev. 0 0 4.7 0.16

Geometric mean - - 7.5 -
Median 0 0 8.0 0.25

Note: "-' indicates no data.
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Table G.209: Calcite Count for RG_UCWER, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.0 -
2 0 0 6.5 -
3 0 0 11.0 -
4 0 0 3.0 -
5 0 0 7.5 -
6 0 0 14.0 -
7 0 0 11.0 -
8 0 0 8.0 -
9 0 0 11.0 -
10 0 0 5.0 0.25
11 0 0 4.5 -
12 0 0 6.5 -
13 0 0 8.0 -
14 0 0 10.5 -
15 0 0 11.0 -
16 0 0 8.0 -
17 0 0 9.0 -
18 0 0 7.0 -
19 0 0 7.0 -
20 0 0 1.5 1.0
21 0 0 1.5 -
22 0 0 8.0 -
23 0 0 2.0 -
24 0 0 10.0 -
25 0 0 22.0 -
26 0 0 6.0 -
27 0 0 2.5 -
28 0 0 8.5 -
29 0 0 5.5 -
30 0 0 5.0 0.25
31 0 0 5.0 -
32 0 0 4.0 -
33 0 0 1.5 -
34 0 0 3.5 -
35 0 0 7.0 -
36 0 0 18.0 -
37 0 0 6.5 -
38 0 0 5.5 -
39 0 0 7.5 -
40 0 0 5.5 0.25
41 0 0 8.0 -
42 0 0 10.5 -
43 0 0 8.0 -
44 0 0 9.5 -
45 0 0 8.5 -
46 0 0 2.5 -
47 0 0 21.0 -
48 0 0 0.5 -
49 0 0 8.5 -
50 0 0 6.0 0.25
51 0 0 6.5 -
52 0 0 4.0 -
53 0 0 9.0 -
54 0 0 8.5 -
55 0 0 9.5 -
56 0 0 11.0 -
57 0 0 5.5 -
58 0 0 6.5 -
59 0 0 3.5 -
60 0 0 11.0 0
61 0 0 5.0 -
62 0 0 10.0 -
63 0 0 2.5 -
64 0 0 12.0 -
65 0 0 6.5 -
66 0 0 8.5 -
67 0 0 4.0 -
68 0 0 3.5 -
69 0 0 2.0 -
70 0 0 7.0 0
71 0 0 6.0 -
72 0 0 5.5 -
73 0 0 21.5 -
74 0 0 6.0 -
75 0 0 6.0 -
76 0 0 12.5 -
77 0 0 8.0 -
78 0 0 9.5 -
79 0 0 6.5 -
80 0 0 10.0 0.25
81 0 0 13.0 -
82 0 0 4.0 -
83 0 0 5.0 -
84 0 0 4.5 -
85 0 0 17.0 -
86 0 0 4.0 -
87 0 0 19.5 -
88 0 0 8.5 -
89 0 0 3.0 -
90 0 0 9.0 0.25
91 0 0 8.5 -
92 0 0 11.0 -
93 0 0 10.0 -
94 0 0 5.0 -
95 0 0 4.0 -
96 0 0 12.0 -
97 0 0 10.5 -
98 0 0 8.0 -
99 0 0 15.0 -
100 0 0 7.5 0

Minimum 0 0 0.5 0
Maximum 0 0 22.0 1.0

Mean 0 0 7.8 0.25
Standard Dev. 0 0 4.3 0.29

Geometric mean - - 6.6 -
Median 0 0 7.3 0.25

Note: "-' indicates no data.
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Table G.210: Calcite Count for RG_ELUGH, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.9 -
2 0 0 5.0 -
3 0 0 1.5 -
4 0 0 5.5 -
5 0 0 0.9 -
6 0 0 2.2 -
7 0 0 7.3 -
8 0 0 4.8 -
9 0 0 9.3 -
10 0 0 13.0 0.50
11 0 0 6.1 -
12 0 0 2.9 -
13 0 0 4.3 -
14 0 0 5.0 -
15 0 0 6.0 -
16 0 0 4.0 -
17 0 0 3.1 -
18 0 0 2.9 -
19 0 0 8.8 -
20 0 0 4.8 0.50
21 0 0 3.1 -
22 0 0 3.0 -
23 0 0 6.8 -
24 0 0 2.8 -
25 0 0 3.1 -
26 0 0 6.7 -
27 0 0 2.5 -
28 0 0 1.5 -
29 0 0 1.0 -
30 0 0 6.7 0.25
31 0 0 5.0 -
32 0 0 1.5 -
33 0 0 2.8 -
34 0 0 sand -
35 0 0 1.2 -
36 0 0 6.5 -
37 0 0 1.5 -
38 0 0 2.0 -
39 0 0 5.1 -
40 0 0 7.2 0.25
41 0 0 2.0 -
42 0 0 2.6 -
43 0 0 9.2 -
44 0 0 5.0 -
45 0 0 2.6 -
46 0 0 4.4 -
47 0 0 4.9 -
48 0 0 3.7 -
49 0 0 1.7 -
50 0 0 1.9 0
51 0 0 2.2 -
52 0 0 3.1 -
53 0 0 6.7 -
54 0 0 3.9 -
55 0 0 1.4 -
56 0 0 4.8 -
57 0 0 6.4 -
58 0 0 1.5 -
59 0 0 1.5 -
60 0 0 4.3 0.25
61 0 0 2.4 -
62 0 0 2.3 -
63 0 0 2.1 -
64 0 0 1.3 -
65 0 0 7.2 -
66 0 0 2.2 -
67 0 0 5.3 -
68 0 0 4.0 -
69 0 0 4.3 -
70 0 0 5.5 0.25
71 0 0 2.6 -
72 0 0 1.4 -
73 0 0 6.2 -
74 0 0 1.4 -
75 0 0 1.8 -
76 0 0 1.2 -
77 0 0 0.8 -
78 0 0 2.6 -
79 0 0 7.9 -
80 0 0 3.9 0.25
81 0 0 1.7 -
82 0 0 3.1 -
83 0 0 6.5 -
84 0 0 0.6 -
85 0 0 3.7 -
86 0 0 2.7 -
87 0 0 4.2 -
88 0 0 1.8 -
89 0 0 5.8 -
90 0 0 5.5 0.50
91 0 0 2.8 -
92 0 0 1.1 -
93 0 0 1.9 -
94 0 0 1.1 -
95 0 0 2.2 -
96 0 0 5.1 -
97 0 0 2.2 -
98 0 0 4.6 -
99 0 0 5.8 -
100 0 0 5.7 0.25

Minimum 0 0 0.6 0
Maximum 0 0 13.0 0.50

Mean 0 0 3.8 0.30
Standard dev. 0 0 2.3 0.16

Geometric mean - - 3.2 -
Median 0 0 3.1 0.25

Note: "-' indicates no data.
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Table G.210: Calcite Count for RG_ELUGH, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.4 -
2 0 0 3.2 -
3 0 0 sand -
4 0 0 1.4 -
5 0 0 11.0 -
6 0 0 sand -
7 0 0 7.2 -
8 0 0 8.3 -
9 0 0 sand -
10 0 0 5.4 0.50
11 0 0 3.1 -
12 0 0 10.0 -
13 0 0 2.2 -
14 0 0 8.3 -
15 0 0 5.1 -
16 0 0 sand -
17 0 0 4.6 -
18 0 0 1.8 -
19 0 0 3.7 -
20 0 0 2.6 0
21 0 0 5.0 -
22 0 0 sand -
23 0 0 1.7 -
24 0 0 7.2 -
25 0 0 4.5 -
26 0 0 8.2 -
27 0 0 5.4 -
28 0 0 4.7 -
29 0 0 7.6 -
30 0 0 22.0 0.50
31 0 0 1.5 -
32 0 0 3.1 -
33 0 0 8.5 -
34 0 0 3.1 -
35 0 0 6.4 -
36 0 0 1.8 -
37 0 0 7.2 -
38 0 0 9.3 -
39 0 0 4.2 -
40 0 0 8.0 0
41 0 0 13.0 -
42 0 0 7.2 -
43 0 0 sand -
44 0 0 5.4 -
45 0 0 0.8 -
46 0 0 5.7 -
47 0 0 4.5 -
48 0 0 4.5 -
49 0 0 3.2 -
50 0 0 11.5 0.25
51 0 0 8.2 -
52 0 0 6.0 -
53 0 0 3.2 -
54 0 0 1.4 -
55 0 0 3.5 -
56 0 0 3.4 -
57 0 0 sand -
58 0 0 sand -
59 0 0 1.7 -
60 0 0 5.0 0
61 0 0 3.5 -
62 0 0 1.5 -
63 0 0 3.0 -
64 0 0 5.6 -
65 0 0 sand -
66 0 0 2.8 -
67 0 0 2.5 -
68 0 0 4.3 -
69 0 0 5.0 -
70 0 0 4.5 0.50
71 0 0 11.2 -
72 0 0 6.3 -
73 0 0 4.5 -
74 0 0 sand -
75 0 0 1.4 -
76 0 0 3.3 -
77 0 0 sand -
78 0 0 4.1 -
79 0 0 3.1 -
80 0 0 11.2 0.75
81 0 0 4.4 -
82 0 0 sand -
83 0 0 10.1 -
84 0 0 sand -
85 0 0 2.2 -
86 0 0 3.4 -
87 0 0 6.7 -
88 0 0 3.8 -
89 0 0 7.9 -
90 0 0 6.2 0.25
91 0 0 6.5 -
92 0 0 5.0 -
93 0 0 5.5 -
94 0 0 0.9 -
95 0 0 4.8 -
96 0 0 3.7 -
97 0 0 4.4 -
98 0 0 4.3 -
99 0 0 1.8 -
100 0 0 8.9 0.75

Minimum 0 0 0.8 0
Maximum 0 0 22.0 0.75

Mean 0 0 5.3 0.35
Standard dev. 0 0 3.3 0.29

Geometric mean - - 4.4 -
Median 0 0 4.5 0.38

Note: "-' indicates no data.
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Table G.210: Calcite Count for RG_ELUGH, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 1.0 -
2 0 0 5.5 -
3 0 0 1.4 -
4 0 0 6.3 -
5 0 0 11.0 -
6 0 0 17.0 -
7 0 0 1.8 -
8 0 0 4.2 -
9 0 0 3.7 -
10 0 0 2.4 0.50
11 0 0 5.2 -
12 0 0 10.0 -
13 0 0 11.5 -
14 0 0 12.8 -
15 0 0 15.5 -
16 0 0 3.5 -
17 0 0 8.5 -
18 0 0 8.2 -
19 0 0 3.3 -
20 0 0 13.0 0
21 0 0 sand -
22 0 0 sand -
23 0 0 10.5 -
24 0 0 9.5 -
25 0 0 10.0 -
26 0 0 10.0 -
27 0 0 10.5 -
28 0 0 5.8 -
29 0 0 7.3 -
30 0 0 11.6 0
31 0 0 3.3 -
32 0 0 11.0 -
33 0 0 4.5 -
34 0 0 5.2 -
35 0 0 3.9 -
36 0 0 5.7 -
37 0 0 7.0 -
38 0 0 10.0 -
39 0 0 2.1 -
40 0 0 14.5 0
41 0 0 5.6 -
42 0 0 10.0 -
43 0 0 1.9 -
44 0 0 3.7 -
45 0 0 3.0 -
46 0 0 0.7 -
47 0 0 3.8 -
48 0 0 9.8 -
49 0 0 10.0 -
50 0 0 4.0 0.25
51 0 0 9.5 -
52 0 0 3.5 -
53 0 0 8.6 -
54 0 0 3.2 -
55 0 0 4.3 -
56 0 0 11.5 -
57 0 0 8.2 -
58 0 0 1.7 -
59 0 0 sand -
60 0 0 1.4 0.50
61 0 0 sand -
62 0 0 s -
63 0 0 9.9 -
64 0 0 5.2 -
65 0 0 15.4 -
66 0 0 9.8 -
67 0 0 5.3 -
68 0 0 4.8 -
69 0 0 4.7 -
70 0 0 3.2 0.75
71 0 0 3.7 -
72 0 0 8.0 -
73 0 0 2.8 -
74 0 0 9.2 -
75 0 0 5.0 -
76 0 0 7.2 -
77 0 0 4.0 -
78 0 0 20.5 -
79 0 0 6.7 -
80 0 0 14.5 0.50
81 0 0 7.2 -
82 0 0 13.0 -
83 0 0 5.2 -
84 0 0 10.0 -
85 0 0 8.5 -
86 0 0 7.0 -
87 0 0 12.0 -
88 0 0 17.5 -
89 0 0 9.2 -
90 0 0 15.7 0.75
91 0 0 7.3 -
92 0 0 7.8 -
93 0 0 sand -
94 0 0 18.0 -
95 0 0 7.9 -
96 0 0 10.1 -
97 0 0 10.4 -
98 0 0 11.1 -
99 0 0 7.7 -
100 0 0 6.8 0

Minimum 0 0 0.7 0
Maximum 0 0 20.5 0.75

Mean 0 0 7.7 0.33
Standard dev. 0 0 4.3 0.31

Geometric mean - - 6.4 -
Median 0 0 7.3 0.38

Note: "-' indicates no data.
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Table G.211: Calcite Count for RG_AGCK, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 17.0 -
2 0 0 4.5 -
3 0 0 4.0 -
4 0 0 8.0 -
5 0 0 6.0 -
6 0 0 11.0 -
7 0 0 11.5 -
8 0 0 9.5 -
9 0 0 4.0 -
10 0 0 6.5 0.25
11 0 0 4.5 -
12 0 0 8.5 -
13 0 0 28.0 -
14 0 0 13.0 -
15 0 0 4.0 -
16 0 0 15.0 -
17 0 0 6.5 -
18 0 0 5.0 -
19 0 0 9.0 -
20 0 0 11.0 0.25
21 0 0 13.0 -
22 0 0 11.0 -
23 0 0 1.5 -
24 0 0 4.5 -
25 0 0 5.0 -
26 0 0 3.0 -
27 0 0 6.5 -
28 0 0 29.0 -
29 0 0 5.0 -
30 0 0 10.0 0.50
31 0 0 8.0 -
32 0 0 4.5 -
33 0 0 7.0 -
34 0 0 14.0 -
35 0 0 6.0 -
36 0 0 6.5 -
37 0 0 8.5 -
38 0 0 5.0 -
39 0 0 5.5 -
40 0 0 5.0 0
41 0 0 4.5 -
42 0 0 7.5 -
43 0 0 4.5 -
44 0 0 17.0 -
45 0 0 16.5 -
46 0 0 2.0 -
47 0 0 5.0 -
48 0 0 9.0 -
49 0 0 4.5 -
50 0 0 10.0 0.25
51 0 0 9.0 -
52 0 0 6.0 -
53 0 0 9.5 -
54 0 0 17.0 -
55 0 0 7.0 -
56 0 0 1.5 -
57 0 0 5.0 -
58 0 0 12.0 -
59 0 0 3.5 -
60 0 0 15.0 0.50
61 0 0 5.0 -
62 0 0 9.0 -
63 0 0 6.5 -
64 0 0 4.5 -
65 0 0 14.0 -
66 0 0 2.0 -
67 0 0 5.5 -
68 0 0 4.5 -
69 0 0 3.0 -
70 0 0 4.0 0.25
71 0 0 6.0 -
72 0 0 4.0 -
73 0 0 32.0 -
74 0 0 2.5 -
75 0 0 15.0 -
76 0 0 11.5 -
77 0 0 8.0 -
78 0 0 7.0 -
79 0 0 8.0 -
80 0 0 17.0 0.50
81 0 0 14.0 -
82 0 0 9.5 -
83 0 0 10.0 -
84 0 0 1.5 -
85 0 0 1.0 -
86 0 0 11.0 -
87 0 0 47.0 -
88 0 0 6.0 -
89 0 0 22.0 -
90 0 0 3.0 0.25
91 0 0 8.0 -
92 0 0 8.5 -
93 0 0 13.0 -
94 0 0 2.0 -
95 0 0 19.5
96 0 0 14.0 -
97 0 0 6.0 -
98 0 0 4.0 -
99 0 0 3.5 -
100 0 0 3.5 0.25

Minimum 0 0 1.0 0
Maximum 0 0 47.0 0.50

Mean 0 0 8.9 0.30
Standard Dev. 0 0 7.0 0.16

Geometric mean - - 7.0 -
Median 0 0 6.8 0.25

Note: "-' indicates no data.
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Table G.211: Calcite Count for RG_AGCK, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.0 -
2 0 0 6.0 -
3 0 0 11.0 -
4 0 0 3.5 -
5 0 0 2.5 -
6 0 0 10.0 -
7 0 0 13.5 -
8 0 0 10.0 -
9 0 0 14.5 -
10 0 0 7.5 0
11 0 0 7.5 -
12 0 0 18.0 -
13 0 0 7.0 -
14 0 0 6.0 -
15 0 0 11.5 -
16 0 0 17.0 -
17 0 0 6.0 -
18 0 0 5.0 -
19 0 0 20.0 -
20 0 0 17.0 0.50
21 0 0 7.0 -
22 0 0 12.0 -
23 0 0 8.5 -
24 0 0 19.0 -
25 0 0 2.0 -
26 0 0 4.0 -
27 0 0 18.0 -
28 0 0 5.0 -
29 0 0 6.5 -
30 0 0 6.5 0
31 0 0 21.0 -
32 0 0 3.5 -
33 0 0 9.0 -
34 0 0 5.5 -
35 0 0 4.5 -
36 0 0 0.5 -
37 0 0 6.0 -
38 0 0 12.0 -
39 0 0 16.0 -
40 0 0 18.0 0.50
41 0 0 9.5 -
42 0 0 4.5 -
43 0 0 5.0 -
44 0 0 14.0 -
45 0 0 3.0 -
46 0 0 3.0 -
47 0 0 2.0 -
48 0 0 11.0 -
49 0 0 11.0 -
50 0 0 11.0 0.25
51 0 0 18.0 -
52 0 0 6.0 -
53 0 0 13.5 -
54 0 0 4.0 -
55 0 0 5.0 -
56 0 0 7.0 -
57 0 0 32.0 -
58 0 0 8.0 -
59 0 0 12.0 -
60 0 0 15.0 0.75
61 0 0 8.0 -
62 0 0 9.5 -
63 0 0 7.0 -
64 0 0 6.5 -
65 0 0 13.0 -
66 0 0 8.0 -
67 0 0 22.0 -
68 0 0 5.5 -
69 0 0 7.5 -
70 0 0 17.0 0.50
71 0 0 11.0 -
72 0 0 5.0 -
73 0 0 23.0 -
74 0 0 10.5 -
75 0 0 7.0 -
76 0 0 6.0 -
77 0 0 15.0 -
78 0 0 13.0 -
79 0 0 32.0 -
80 0 0 19.0 0.50
81 0 0 6.5 -
82 0 0 8.5 -
83 0 0 12.0 -
84 0 0 8.5 -
85 0 0 4.0 -
86 0 0 18.5 -
87 0 0 4.5 -
88 0 0 8.5 -
89 0 0 7.0 -
90 0 0 12.0 0.25
91 0 0 10.0 -
92 0 0 7.5 -
93 0 0 16.0 -
94 0 0 5.5 -
95 0 0 5.5 -
96 0 0 10.5 -
97 0 0 22.0 -
98 0 0 3.5 -
99 0 0 3.0 -
100 0 0 6.5 0.25

Minimum 0 0 0.5 0
Maximum 0 0 32.0 0.75

Mean 0 0 10.0 0.35
Standard Dev. 0 0 6.2 0.24

Geometric mean - - 8.3 -
Median 0 0 8.3 0.38

Note: "-' indicates no data.
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Table G.211: Calcite Count for RG_AGCK, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 15.5 -
2 0 0 11.0 -
3 0 0 3.5 -
4 0 0 16.0 -
5 0 0 9.0 -
6 0 0 6.5 -
7 0 0 9.0 -
8 0 0 4.0 -
9 0 0 20.0 -
10 0 0 5.0 0
11 0 0 5.5 -
12 0 0 12.0 -
13 0 0 9.5 -
14 0 0 22.0 -
15 0 0 6.0 -
16 0 0 15.0 -
17 0 0 8.0 -
18 0 0 15.0 -
19 0 0 7.5 -
20 0 0 8.0 0.25
21 0 0 13.0 -
22 0 0 9.5 -
23 0 0 5.0 -
24 0 0 13.0 -
25 0 0 8.0 -
26 0 0 4.5 -
27 0 0 10.5 -
28 0 0 8.0 -
29 0 0 3.5 -
30 0 0 7.5 0.25
31 0 0 6.0 -
32 0 0 8.0 -
33 0 0 10.5 -
34 0 0 10.0 -
35 0 0 11.0 -
36 0 0 20.0 -
37 0 0 12.0 -
38 0 0 30.0 -
39 0 0 10.0 -
40 0 0 7.5 0.25
41 0 0 12.0 -
42 0 0 11.5 -
43 0 0 5.5 -
44 0 0 6.0 -
45 0 0 7.0 -
46 0 0 4.0 -
47 0 0 5.0 -
48 0 0 11.0 -
49 0 0 6.5 -
50 0 0 9.0 0.25
51 0 0 9.0 -
52 0 0 11.0 -
53 0 0 24.0 -
54 0 0 5.5 -
55 0 0 14.0 -
56 0 0 5.0 -
57 0 0 6.0 -
58 0 0 13.0 -
59 0 0 6.5 -
60 0 0 11.0 0.25
61 0 0 6.0 -
62 0 0 13.0 -
63 0 0 4.5 -
64 0 0 20.0 -
65 0 0 11.0 -
66 0 0 11.5 -
67 0 0 9.5 -
68 0 0 10.0 -
69 0 0 5.5 -
70 0 0 6.5 0.25
71 0 0 9.0 -
72 0 0 5.0 -
73 0 0 2.0 -
74 0 0 4.0 -
75 0 0 12.5 -
76 0 0 11.5 -
77 0 0 6.5 -
78 0 0 6.0 -
79 0 0 4.0 -
80 0 0 5.5 0.5
81 0 0 6.0 -
82 0 0 17.5 -
83 0 0 10.5 -
84 0 0 17.0 -
85 0 0 5.0 -
86 0 0 10.0 -
87 0 0 8.0 -
88 0 0 5.5 -
89 0 0 8.5 -
90 0 0 5.0 0
91 0 0 35.0 -
92 0 0 9.0 -
93 0 0 10.5 -
94 0 0 5.0 -
95 0 0 4.0 -
96 0 0 7.0 -
97 0 0 8.5 -
98 0 0 5.0 -
99 0 0 7.0 -
100 0 0 2.0 0

Minimum 0 0 2.0 0
Maximum 0 0 35.0 0.50

Mean 0 0 9.5 0.20
Standard Dev. 0 0 5.5 0.16

Geometric mean - - 8.3 -
Median 0 0 8.3 0.25

Note: "-' indicates no data.
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Table G.212: Calcite Count for RG_ALUSM, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.0 -
2 0 0 8.5 -
3 0 0 5.5 -
4 0 0 21.0 -
5 0 1 12.5 -
6 0 0 7.0 -
7 0 0 9.5 -
8 0 0 7.5 -
9 0 0 6.5 -
10 0 1 8.0 0.25
11 0 0 10.0 -
12 0 0 8.5 -
13 0 0 4.0 -
14 0 0 5.5 -
15 0 1 26.0 -
16 0 0 4.5 -
17 0 0 7.5 -
18 0 0 6.0 -
19 0 1 2.5 -
20 0 1 9.0 0.50
21 0 0 6.5 -
22 0 0 10.0 -
23 0 0 5.0 -
24 0 0 6.5 -
25 0 0 5.0 -
26 0 0 7.0 -
27 0 0 4.5 -
28 0 0 9.0 -
29 0 0 5.0 -
30 0 0 6.0 0
31 0 1 9.5 -
32 0 0 9.0 -
33 0 0 4.5 -
34 0 0 4.5 -
35 0 0 3.5 -
36 0 0 4.0 -
37 0 0 2.5 -
38 0 0 4.5 -
39 0 0 13.0 -
40 0 0 10.0 0.25
41 0 0 13.5 -
42 0 0 6.5 -
43 0 0 5.0 -
44 0 0 6.0 -
45 0 0 5.5 -
46 0 1 11.5 -
47 0 0 19.5 -
48 0 0 14.0 -
49 0 0 10.0 -
50 0 0 9.5 0.50
51 0 0 8.0 -
52 0 0 8.5 -
53 0 0 4.5 -
54 0 0 3.0 -
55 0 0 21.0 -
56 0 0 17.0 -
57 0 0 12.0 -
58 0 0 7.5 -
59 0 0 10.5 -
60 0 0 9.0 0
61 0 0 13.0 -
62 0 1 14.0 -
63 0 0 13.5 -
64 0 0 3.5 -
65 0 0 7.5 -
66 0 0 8.0 -
67 0 0 13.5 -
68 0 0 7.5 -
69 0 1 7.0 -
70 0 0 22.5 0.25
71 0 0 6.0 -
72 0 0 10.0 -
73 0 0 9.5 -
74 0 0 12.0 -
75 0 0 4.5 -
76 0 0 8.5 -
77 0 0 3.0 -
78 0 0 3.5 -
79 0 1 14.0 -
80 0 0 9.0 0.25
81 0 0 7.0 -
82 0 0 16.5 -
83 0 0 7.5 -
84 0 0 9.0 -
85 0 0 8.5 -
86 0 0 10.5 -
87 0 0 6.0 -
88 0 0 17.0 -
89 0 0 8.0 -
90 0 0 6.5 0
91 0 0 4.0 -
92 0 0 6.5 -
93 0 0 8.0 -
94 0 0 8.5 -
95 0 0 30.0 -
96 0 0 2.5 -
97 0 0 4.0 -
98 0 0 9.5 -
99 0 0 5.5 -
100 0 1 14.0 0.50

Minimum 0 0 2.5 0
Maximum 0 1.0 30.0 0.50

Mean 0 0.11 8.8 0.25
Standard Dev. 0 0.31 5.0 0.20

Geometric mean - - 7.7 -
Median 0 0 8.0 0.25

Note: "-' indicates no data.
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Table G.212: Calcite Count for RG_ALUSM, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.5 -
2 0 0 6.0 -
3 0 0 5.0 -
4 0 0 8.0 -
5 0 0 11.5 -
6 0 0 8.0 -
7 0 0 6.5 -
8 0 0 10.5 -
9 0 0 8.0 -
10 0 0 15.0 0.50
11 0 0 8.0 -
12 0 0 9.0 -
13 0 0 5.5 -
14 0 0 5.5 -
15 0 0 9.0 -
16 0 0 7.5 -
17 0 0 18.0 -
18 0 0 9.5 -
19 0 0 23.5 -
20 0 0 8.0 0
21 0 0 11.0 -
22 0 0 9.5 -
23 0 0 4.0 -
24 0 0 4.5 -
25 0 0 8.5 -
26 0 0 4.5 -
27 0 0 6.0 -
28 0 0 2.5 -
29 0 0 3.0 -
30 0 0 7.5 0
31 0 0 15.0 -
32 0 0 6.0 -
33 0 0 8.0 -
34 0 0 5.0 -
35 0 0 7.5 -
36 0 0 4.5 -
37 0 0 5.5 -
38 0 0 8.0 -
39 0 0 15.0 -
40 0 0 6.0 0
41 0 0 9.5 -
42 0 0 6.5 -
43 0 0 4.0 -
44 0 0 6.0 -
45 0 0 8.0 -
46 0 0 17.5 -
47 0 0 29.5 -
48 0 0 14.5 -
49 0 0 13.0 -
50 0 0 6.0 0.25
51 0 0 11.0 -
52 0 0 6.0 -
53 0 0 10.5 -
54 0 0 13.0 -
55 0 0 7.0 -
56 0 0 4.5 -
57 0 0 2.5 -
58 0 0 1.0 -
59 0 0 2.0 -
60 0 0 9.0 0.25
61 0 0 9.5 -
62 0 0 13.0 -
63 0 0 6.5 -
64 0 0 10.0 -
65 0 0 5.5 -
66 0 0 8.5 -
67 0 0 9.0 -
68 0 0 14.0 -
69 0 0 8.0 -
70 0 0 4.5 0
71 0 0 8.0 -
72 0 0 9.5 -
73 0 0 8.5 -
74 0 0 9.0 -
75 0 0 5.5 -
76 0 0 7.0 -
77 0 0 6.5 -
78 0 0 9.0 -
79 0 0 11.0 -
80 0 0 8.5 0
81 0 0 10.5 -
82 0 0 14.0 -
83 0 0 13.5 -
84 0 0 8.0 -
85 0 0 4.5 -
86 0 0 17.5 -
87 0 0 7.5 -
88 0 0 13.0 -
89 0 0 8.5 -
90 0 0 11.0 0
91 0 0 8.0 -
92 0 0 4.0 -
93 0 0 3.5 -
94 0 0 1.0 -
95 0 0 9.5 -
96 0 0 6.0 -
97 0 0 5.5 -
98 0 0 6.5 -
99 0 0 13.0 -
100 0 0 4.5 0.50

Minimum 0 0 1.0 0
Maximum 0 0 29.5 0.50

Mean 0 0 8.5 0.15
Standard Dev. 0 0 4.4 0.21

Geometric mean - - 7.4 -
Median 0 0 8.0 0

Note: "-' indicates no data.
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Table G.212: Calcite Count for RG_ALUSM, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.5 -
2 0 1 8.0 -
3 0 1 14.5 -
4 0 1 10.5 -
5 0 1 13.0 -
6 0 0 13.0 -
7 0 0 13.5 -
8 0 1 7.0 -
9 0 0 6.0 -
10 0 1 14.0 0.25
11 0 0 6.0 -
12 0 0 10.5 -
13 0 0 8.5 -
14 0 0 6.5 -
15 0 0 9.0 -
16 0 0 5.5 -
17 0 0 10.0 -
18 0 0 7.0 -
19 0 0 6.0 -
20 0 0 9.0 0.25
21 0 0 17.0 -
22 0 0 9.5 -
23 0 0 10.0 -
24 0 1 11.0 -
25 0 0 11.0 -
26 0 0 6.5 -
27 0 0 7.0 -
28 0 0 4.5 -
29 0 0 8.5 -
30 0 0 14.5 0.50
31 0 0 16.0 -
32 0 0 11.0 -
33 0 0 12.0 -
34 0 0 6.0 -
35 0 0 4.5 -
36 0 1 12.0 -
37 0 0 5.5 -
38 0 1 11.5 -
39 0 0 27.0 -
40 0 0 10.0 0
41 0 1 11.5 -
42 0 0 12.0 -
43 0 0 11.0 -
44 0 1 7.5 -
45 0 0 17.0 -
46 0 0 7.0 -
47 0 1 5.5 -
48 0 0 9.0 -
49 0 0 6.5 -
50 0 0 2.5 0
51 0 1 6.5 -
52 0 0 8.0 -
53 0 1 12.5 -
54 0 0 7.0 -
55 0 0 9.0 -
56 0 0 5.0 -
57 0 0 7.0 -
58 0 0 9.5 -
59 0 0 7.5 -
60 0 1 16.5 0.50
61 0 0 9.5 -
62 0 0 7.5 -
63 0 0 6.0 -
64 0 0 5.5 -
65 0 0 5.5 -
66 0 0 5.5 -
67 0 0 4.0 -
68 0 0 3.5 -
69 0 1 9.0 -
70 0 0 10.5 0.50
71 0 0 7.5 -
72 0 0 6.5 -
73 0 0 9.0 -
74 0 0 6.0 -
75 0 0 3.5 -
76 0 0 2.5 -
77 0 0 3.0 -
78 0 0 4.0 -
79 0 0 2.0 -
80 0 0 2.5 0
81 0 1 9.5 -
82 0 0 4.0 -
83 0 0 7.5 -
84 0 0 6.0 -
85 0 1 12.5 -
86 0 0 7.0 -
87 0 0 9.0 -
88 0 0 9.0 -
89 0 0 7.0 -
90 0 0 1.5 0
91 0 0 4.0 -
92 0 0 8.0 -
93 0 0 7.5 -
94 0 0 3.5 -
95 0 0 7.0 -
96 0 0 6.0 -
97 0 0 1.5 -
98 0 0 3.5 -
99 0 0 15.5 -
100 0 0 5.5 0

Minimum 0 0 1.5 0
Maximum 0 1.0 27.0 0.50

Mean 0 0.18 8.3 0.20
Standard Dev. 0 0.39 4.1 0.23

Geometric mean - - 7.3 -
Median 0 0 7.5 0.13

Note: "-' indicates no data.
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Table G.213: Calcite Count for RG_LE1, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 11.0 -
2 0 0 17.0 -
3 0 0 12.5 -
4 0 0 8.5 -
5 0 0 4.5 -
6 0 0 10.0 -
7 0 0 9.5 -
8 0 0 15.0 -
9 0 0 9.0 -
10 0 0 16.0 0.75
11 0 0 5.0 -
12 0 0 6.0 -
13 0 0 7.5 -
14 0 0 9.0 -
15 0 0 10.0 -
16 0 0 13.0 -
17 0 0 10.0 -
18 0 0 5.5 -
19 0 0 5.5 -
20 0 0 4.5 0.25
21 0 0 5.5 -
22 0 0 15.0 -
23 0 0 9.0 -
24 0 0 12.0 -
25 0 0 12.0 -
26 0 0 11.0 -
27 0 0 12.0 -
28 0 0 6.0 -
29 0 0 4.5 -
30 0 0 19.0 0.25
31 0 0 3.0 -
32 0 0 13.0 -
33 0 0 8.0 -
34 0 0 7.0 -
35 0 0 3.0 -
36 0 0 4.5 -
37 0 0 18.0 -
38 0 0 19.0 -
39 0 0 4.0 -
40 0 0 6.0 0.50
41 0 0 3.0 -
42 0 0 14.5 -
43 0 0 5.5 -
44 0 0 7.0 -
45 0 0 12.0 -
46 0 0 5.0 -
47 0 0 4.5 -
48 0 0 10.0 -
49 0 0 7.0 -
50 0 0 3.0 0
51 0 0 8.0 -
52 0 0 3.0 -
53 0 0 8.5 -
54 0 0 12.0 -
55 0 0 10.0 -
56 0 0 7.0 -
57 0 0 5.0 -
58 0 0 2.0 -
59 0 0 18.0 -
60 0 0 10.5 0.75
61 0 0 14.0 -
62 0 0 5.0 -
63 0 0 11.0 -
64 0 0 1.5 -
65 0 0 18.0 -
66 0 0 3.0 -
67 0 0 12.0 -
68 0 0 5.5 -
69 0 0 6.0 -
70 0 0 8.5 0.75
71 0 0 3.0 -
72 0 0 10.0 -
73 0 0 9.5 -
74 0 0 3.5 -
75 0 0 8.5 -
76 0 0 12.0 -
77 0 0 5.5 -
78 0 0 4.5 -
79 0 0 8.5 -
80 0 0 1.5 0
81 0 0 7.0 -
82 0 0 5.5 -
83 0 0 4.0 -
84 0 0 13.0 -
85 0 0 3.0 -
86 0 0 8.5 -
87 0 0 10.0 -
88 0 0 10.0 -
89 0 0 2.0 -
90 0 0 7.5 0.25
91 0 0 5.0 -
92 0 0 6.0 -
93 0 0 8.0 -
94 0 0 3.5 -
95 0 0 10.5 -
96 0 0 21.0 -
97 0 0 9.5 -
98 0 0 10.0 -
99 0 0 12.0 -
100 0 0 14.0 0.50

Minimum 0 0 1.5 0
Maximum 0 0 21.0 0.75

Mean 0 0 8.6 0.40
Standard Dev. 0 0 4.5 0.29

Geometric mean - - 7.4 -
Median 0 0 8.5 0.38

Note: "-' indicates no data.
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Table G.213: Calcite Count for RG_LE1, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 16.5 -
2 0 0 14.0 -
3 0 0 8.5 -
4 0 0 2.0 -
5 0 0 13.0 -
6 0 0 29.0 -
7 0 0 7.5 -
8 0 0 8.3 -
9 0 0 8.0 -
10 0 0 7.5 0.50
11 0 0 11.0 -
12 0 0 17.0 -
13 0 0 5.5 -
14 0 0 10.0 -
15 0 0 9.0 -
16 0 0 13.5 -
17 0 0 10.5 -
18 0 0 24.0 -
19 0 0 10.0 -
20 0 0 2.5 0.25
21 0 0 17.0 -
22 0 0 14.0 -
23 0 0 11.5 -
24 0 0 6.0 -
25 0 0 8.5 -
26 0 0 7.0 -
27 0 0 3.0 -
28 0 0 5.0 -
29 0 0 7.5 -
30 0 0 2.0 0
31 0 0 23.0 -
32 0 0 13.0 -
33 0 0 11.0 -
34 0 0 6.5 -
35 0 0 18.5 -
36 0 0 32.0 -
37 0 0 14.5 -
38 0 0 22.0 -
39 0 0 4.0 -
40 0 0 15.0 0.25
41 0 0 2.5 -
42 0 0 3.5 -
43 0 0 7.0 -
44 0 0 7.5 -
45 0 0 8.0 -
46 0 0 25.0 -
47 0 0 6.0 -
48 0 0 11.0 -
49 0 0 6.0 -
50 0 0 6.5 0.25
51 0 0 11.5 -
52 0 0 3.5 -
53 0 0 9.0 -
54 0 0 23.0 -
55 0 0 4.0 -
56 0 0 6.5 -
57 0 0 7.0 -
58 0 0 22.0 -
59 0 0 26.0 -
60 0 0 13.0 0.50
61 0 0 6.5 -
62 0 0 9.0 -
63 0 0 6.5 -
64 0 0 13.5 -
65 0 0 4.5 -
66 0 0 6.5 -
67 0 0 13.0 -
68 0 0 5.0 -
69 0 0 9.0 -
70 0 0 6.5 0.25
71 0 0 11.0 -
72 0 0 8.0 -
73 0 0 20.5 -
74 0 0 16.0 -
75 0 0 8.0 -
76 0 0 1.5 -
77 0 0 6.0 -
78 0 0 12.0 -
79 0 0 4.5 -
80 0 0 Sand 1.0
81 0 0 2.0 -
82 0 0 15.0 -
83 0 0 13.5 -
84 0 0 16.5 -
85 0 0 35.0 -
86 0 0 6.5 -
87 0 0 21.0 -
88 0 0 7.0 -
89 0 0 30.0 -
90 0 0 7.5 0.25
91 0 0 32.0 -
92 0 0 10.0 -
93 0 0 8.0 -
94 0 0 7.0 -
95 0 0 13.0 -
96 0 0 3.5 -
97 0 0 9.0 -
98 0 0 20.5 -
99 0 0 5.5 -
100 0 0 7.0 0.50

Minimum 0 0 1.5 0
Maximum 0 0 35.0 1.00

Mean 0 0 11.3 0.38
Standard Dev. 0 0 7.4 0.27

Geometric mean - - 9.1 -
Median 0 0 9.0 0.25

Note: "-' indicates no data.
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Table G.213: Calcite Count for RG_LE1, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.0 -
2 0 0 13.0 -
3 0 0 8.5 -
4 0 0 14.5 -
5 0 0 20.0 -
6 0 0 4.5 -
7 0 0 8.5 -
8 0 0 10.0 -
9 0 0 15.0 -
10 0 0 7.5 0.25
11 0 0 6.0 -
12 0 0 15.0 -
13 0 0 4.5 -
14 0 0 5.5 -
15 0 0 20.0 -
16 0 0 7.0 -
17 0 0 6.5 -
18 0 0 7.0 -
19 0 0 9.0 -
20 0 0 7.5 0.25
21 0 0 5.0 -
22 0 0 13.5 -
23 0 0 5.5 -
24 0 0 16.5 -
25 0 0 6.0 -
26 0 0 7.5 -
27 0 0 2.5 -
28 0 0 14.0 -
29 0 0 6.0 -
30 0 0 6.0 0
31 0 0 6.5 -
32 0 0 5.5 -
33 0 0 18.0 -
34 0 0 4.5 -
35 0 0 10.5 -
36 0 0 7.5 -
37 0 0 18.0 -
38 0 0 18.5 -
39 0 0 9.0 -
40 0 0 6.5 0
41 0 0 8.0 -
42 0 0 5.0 -
43 0 0 10.0 -
44 0 0 5.0 -
45 0 0 5.0 -
46 0 0 11.0 -
47 0 0 20.0 -
48 0 0 5.5 -
49 0 0 7.0 -
50 0 0 7.0 0.75
51 0 0 5.5 -
52 0 0 6.0 -
53 0 0 7.5 -
54 0 0 17.0 -
55 0 0 13.5 -
56 0 0 17.5 -
57 0 0 9.0 -
58 0 0 5.5 -
59 0 0 16.5 -
60 0 0 4.0 0.25
61 0 0 13.5 -
62 0 0 15.0 -
63 0 0 20.0 -
64 0 0 5.0 -
65 0 0 17.0 -
66 0 0 10.0 -
67 0 0 11.0 -
68 0 0 3.0 -
69 0 0 8.0 -
70 0 0 9.0 0.25
71 0 0 11.0 -
72 0 0 9.0 -
73 0 0 9.5 -
74 0 0 7.0 -
75 0 0 8.5 -
76 0 0 9.0 -
77 0 0 10.5 -
78 0 0 14.0 -
79 0 0 4.0 -
80 0 0 7.0 0.25
81 0 0 20.0 -
82 0 0 17.0 -
83 0 0 19.0 -
84 0 0 7.0 -
85 0 0 13.5 -
86 0 0 8.0 -
87 0 0 18.0 -
88 0 0 1.5 -
89 0 0 9.0 -
90 0 0 12.0 0.50
91 0 0 26.0 -
92 0 0 9.0 -
93 0 0 9.5 -
94 0 0 11.0 -
95 0 0 7.0 -
96 0 0 14.5 -
97 0 0 8.0 -
98 0 0 10.0 -
99 0 0 7.0 -
100 0 0 23.0 0.75

Minimum 0 0 1.5 0
Maximum 0 0 26.0 0.75

Mean 0 0 10.2 0.33
Standard Dev. 0 0 5.2 0.26

Geometric mean - - 8.9 -
Median 0 0 9.0 0.25

Note: "-' indicates no data.
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Table G.214: Calcite Count for RG_MI25, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 - 10.5 -
2 0 - 5.5 -
3 0 - 5.5 -
4 0 - 4.0 -
5 0 - 14.0 -
6 0 - 2.0 -
7 0 - 9.5 -
8 0 - 10.5 -
9 0 - 4.0 -
10 0 - 4.0 0.50
11 0 - 5.0 -
12 0 - 3.0 -
13 0 - 10.0 -
14 0 - 7.0 -
15 0 - 14.5 -
16 0 - 8.5 -
17 0 - 6.0 -
18 0 - 10.0 -
19 0 - 25.0 -
20 0 - 6.0 0.25
21 0 - 8.0 -
22 0 - 5.0 -
23 0 - 13.0 -
24 0 - 1.5 -
25 0 - 2.0 -
26 0 - 15.0 -
27 0 - 2.0 -
28 0 - 9.5 -
29 0 - 4.0 -
30 0 - 8.5 0.25
31 0 - 3.5 -
32 0 - 4.5 -
33 0 - 6.0 -
34 0 - 6.0 -
35 0 - 6.5 -
36 0 - 3.0 -
37 0 - 2.0 -
38 0 - 3.0 -
39 0 - 1.0 -
40 0 - 4.5 0.75
41 0 - 1.5 -
42 0 - 9.5 -
43 0 - 4.0 -
44 0 - 6.0 -
45 0 - Sand -
46 0 - 1.5 -
47 0 - 3.0 -
48 0 - 9.5 -
49 0 - 4.0 -
50 0 - 4.0 0.25
51 0 - Sand -
52 0 - 6.0 -
53 0 - 2.5 -
54 0 - 1.0 -
55 0 - 2.0 -
56 0 - 1.0 -
57 0 - 18.0 -
58 0 - 4.0 -
59 0 - 3.5 -
60 0 - 1.0 0.50
61 0 - 5.5 -
62 0 - 14.0 -
63 0 - 0.5 -
64 0 - 7.0 -
65 0 - 2.0 -
66 0 - 14.0 -
67 0 - 9.0 -
68 0 - 3.5 -
69 0 - 3.5 -
70 0 - 2.5 0.25
71 0 - 4.0 -
72 0 - Sand -
73 0 - 4.0 -
74 0 - 6.0 -
75 0 - 14.0 -
76 0 - 7.0 -
77 0 - 19.0 -
78 0 - 1.0 -
79 0 - 2.0 -
80 0 - 5.0 0.50
81 0 - 3.5 -
82 0 - 16.0 -
83 0 - 1.0 -
84 0 - 1.0 -
85 0 - 7.0 -
86 0 - 1.0 -
87 0 - 1.5 -
88 0 - 2.0 -
89 0 - 2.5 -
90 0 - 4.5 0.25
91 0 - 4.5 -
92 0 - 4.0 -
93 0 - 2.0 -
94 0 - 11.0 -
95 0 - 3.0 -
96 0 - 10.0 -
97 0 - Sand -
98 0 - 1.0 -
99 0 - 2.5 -
100 0 - 5.0 0.25

Minimum 0 - 0.5 0.25
Maximum 0 - 25.0 0.75

Mean 0 - 5.8 0.38
Standard Dev. 0 - 4.7 0.18

Geometric mean - - 4.3 -
Median 0 - 4.3 0.25

Note: "-' indicates no data.

RG_MI25-1
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Table G.214: Calcite Count for RG_MI25, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 9.5 -
2 0 0 4.5 -
3 0 0 2.5 -
4 0 0 7.0 -
5 0 0 13.5 -
6 0 0 19.0 -
7 0 0 2.5 -
8 0 0 2.0 -
9 0 0 12.0 -
10 0 0 4.0 0.50
11 0 0 4.0 -
12 0 0 7.0 -
13 0 0 4.0 -
14 0 0 2.0 -
15 0 0 3.0 -
16 0 0 7.0 -
17 0 0 11.0 -
18 0 0 3.5 -
19 0 0 10.0 -
20 0 0 4.0 0.25
21 0 0 4.0 -
22 0 0 10.0 -
23 0 0 4.5 -
24 0 0 12.0 -
25 0 0 3.5 -
26 0 0 6.0 -
27 0 0 8.0 -
28 0 0 10.5 -
29 0 0 12.0 -
30 0 0 5.5 0.25
31 0 0 1.5 -
32 0 0 3.0 -
33 0 0 11.0 -
34 0 0 10.0 -
35 0 0 5.5 -
36 0 0 3.0 -
37 0 0 2.5 -
38 0 0 8.5 -
39 0 0 4.5 -
40 0 0 8.5 0.50
41 0 0 6.5 -
42 0 0 4.0 -
43 0 0 Sand -
44 0 0 6.5 -
45 0 0 9.0 -
46 0 0 21.0 -
47 0 0 6.5 -
48 0 0 2.0 -
49 0 0 3.0 -
50 0 0 5.5 0
51 0 0 7.0 -
52 0 0 11.0 -
53 0 0 0.5 -
54 0 0 5.5 -
55 0 0 10.5 -
56 0 0 1.0 -
57 0 0 2.0 -
58 0 0 5.0 -
59 0 0 12.5 -
60 0 0 7.0 0.50
61 0 0 11.0 -
62 0 0 3.0 -
63 0 0 7.5 -
64 0 0 9.0 -
65 0 0 12.0 -
66 0 0 2.5 -
67 0 0 9.0 -
68 0 0 2.0 -
69 0 0 5.5 -
70 0 0 2.0 0.25
71 0 0 0.5 -
72 0 0 7.5 -
73 0 0 8.5 -
74 0 0 5.5 -
75 0 0 4.0 -
76 0 0 6.0 -
77 0 0 2.5 -
78 0 0 9.0 -
79 0 0 3.0 -
80 0 0 10.0 0.50
81 0 0 4.0 -
82 0 0 1.5 -
83 0 0 11.5 -
84 0 0 12.0 -
85 0 0 5.5 -
86 0 0 Sand -
87 0 0 8.0 -
88 0 0 16.0 -
89 0 0 4.0 -
90 0 0 17.0 0
91 0 0 6.0 -
92 0 0 9.0 -
93 0 0 10.0 -
94 0 0 1.5 -
95 0 0 3.5 -
96 0 0 3.0 -
97 0 0 8.0 -
98 0 0 5.5 -
99 0 0 7.0 -
100 0 0 9.0 0.75

Minimum 0 0 0.5 0
Maximum 0 0 21.0 0.75

Mean 0 0 6.7 0.35
Standard Dev. 0 0 4.1 0.24

Geometric mean - - 5.4 -
Median 0 0 6.0 0.38

Note: "-' indicates no data.

RG_MI25-2
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Table G.214: Calcite Count for RG_MI25, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 14.0 -
2 0 0 16.0 -
3 0 0 5.0 -
4 0 0 5.0 -
5 0 0 6.0 -
6 0 0 6.0 -
7 0 0 Sand -
8 0 0 15.5 -
9 0 0 6.5 -
10 0 0 3.5 0.50
11 0 0 27.0 -
12 0 0 4.5 -
13 0 0 8.5 -
14 0 0 5.0 -
15 0 0 19.0 -
16 0 0 4.5 -
17 0 0 7.5 -
18 0 0 7.0 -
19 0 0 5.5 -
20 0 0 5.5 0.25
21 0 0 12.0 -
22 0 0 8.5 -
23 0 0 3.5 -
24 0 0 Sand -
25 0 0 5.5 -
26 0 0 4.0 -
27 0 0 4.5 -
28 0 0 Sand -
29 0 0 3.0 -
30 0 0 4.0 0.25
31 0 0 9.0 -
32 0 0 1.0 -
33 0 0 6.0 -
34 0 0 9.0 -
35 0 0 2.5 -
36 0 0 13.5 -
37 0 0 7.5 -
38 0 0 4.0 -
39 0 0 5.5 -
40 0 0 3.0 0.25
41 0 0 24.0 -
42 0 0 4.0 -
43 0 0 7.0 -
44 0 0 5.0 -
45 0 0 0.5 -
46 0 0 0.5 -
47 0 0 7.0 -
48 0 0 17.0 -
49 0 0 4.0 -
50 0 0 5.5 0.25
51 0 0 7.5 -
52 0 0 12.0 -
53 0 0 7.5 -
54 0 0 4.0 -
55 0 0 1.5 -
56 0 0 4.0 -
57 0 0 15.0 -
58 0 0 16.0 -
59 0 0 5.5 -
60 0 0 7.0 0.75
61 0 0 Sand -
62 0 0 8.0 -
63 0 0 6.5 -
64 0 0 9.5 -
65 0 0 1.5 -
66 0 0 6.0 -
67 0 0 7.5 -
68 0 0 22.0 -
69 0 0 11.0 -
70 0 0 11.0 0.25
71 0 0 9.0 -
72 0 0 13.0 -
73 0 0 10.0 -
74 0 0 25.0 -
75 0 0 4.0 -
76 0 0 10.5 -
77 0 0 7.0 -
78 0 0 7.5 -
79 0 0 8.0 -
80 0 0 11.5 0.75
81 0 0 5.0 -
82 0 0 11.0 -
83 0 0 5.5 -
84 0 0 5.5 -
85 0 0 2.0 -
86 0 0 7.5 -
87 0 0 13.0 -
88 0 0 6.5 -
89 0 0 17.0 -
90 0 0 7.0 0.25
91 0 0 7.0 -
92 0 0 15.0 -
93 0 0 8.5 -
94 0 0 3.5 -
95 0 0 18.0 -
96 0 0 Sand -
97 0 0 16.0 -
98 0 0 9.0 -
99 0 0 6.0 -
100 0 0 10.0 0.75

Minimum 0 0 0.5 0.25
Maximum 0 0 27.0 0.75

Mean 0 0 8.4 0.43
Standard Dev. 0 0 5.4 0.24

Geometric mean - - 6.7 -
Median 0 0 7.0 0.25

Note: "-' indicates no data.

RG_MI25-3
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Table G.215: Calcite Count for RG_WRRL, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 4.5 -
2 0 0 20.0 -
3 0 0 12.0 -
4 0 0 7.0 -
5 0 0 19.0 -
6 0 0 10.0 -
7 0 0 8.5 -
8 0 0 4.0 -
9 0 0 9.0 -
10 0 0 10.0 0.25
11 0 0 7.0 -
12 0 0 2.0 -
13 0 0 5.0 -
14 0 0 3.5 -
15 0 0 10.5 -
16 0 0 9.5 -
17 0 0 9.0 -
18 0 0 5.5 -
19 0 0 9.5 -
20 0 0 7.5 0.25
21 0 0 2.0 -
22 0 0 10.0 -
23 0 0 5.0 -
24 0 0 8.5 -
25 0 0 Sand -
26 0 0 10.0 -
27 0 0 5.5 -
28 0 0 10.0 -
29 0 0 13.0 -
30 0 0 9.0 0.50
31 0 0 8.0 -
32 0 0 5.5 -
33 0 0 12.0 -
34 0 0 3.5 -
35 0 0 7.0 -
36 0 0 14.0 -
37 0 0 3.0 -
38 0 0 6.0 -
39 0 0 27.0 -
40 0 0 7.0 0.25
41 0 0 5.5 -
42 0 0 16.5 -
43 0 0 8.0 -
44 0 0 12.0 -
45 0 0 11.0 -
46 0 0 7.0 -
47 0 0 7.5 -
48 0 0 9.5 -
49 0 0 14.0 -
50 0 0 6.0 0.25
51 0 0 Sand -
52 0 0 3.0 -
53 0 0 6.5 -
54 0 0 10.0 -
55 0 0 15.0 -
56 0 0 5.5 -
57 0 0 6.5 -
58 0 0 5.5 -
59 0 0 13.0 -
60 0 0 10.0 0.25
61 0 0 5.0 -
62 0 0 10.0 -
63 0 0 15.5 -
64 0 0 9.0 -
65 0 0 Sand -
66 0 0 10.5 -
67 0 0 10.0 -
68 0 0 6.0 -
69 0 0 6.0 -
70 0 0 17.0 0.50
71 0 0 15.0 -
72 0 0 5.0 -
73 0 0 12.0 -
74 0 0 8.5 -
75 0 0 7.0 -
76 0 0 9.5 -
77 0 0 8.0 -
78 0 0 9.0 -
79 0 0 5.5 -
80 0 0 9.0 0.25
81 0 0 6.5 -
82 0 0 6.0 -
83 0 0 7.5 -
84 0 0 10.0 -
85 0 0 2.0 -
86 0 0 4.0 -
87 0 0 7.0 -
88 0 0 6.0 -
89 0 0 27.0 -
90 0 0 7.5 0.50
91 0 0 5.0 -
92 0 0 3.5 -
93 0 0 5.5 -
94 0 0 2.5 -
95 0 0 8.0 -
96 0 0 10.0 -
97 0 0 26.0 -
98 0 0 9.0 -
99 0 0 7.0 -
100 0 0 5.5 0.50

Minimum 0 0 2.0 0.25
Maximum 0 0 27.0 0.50

Mean 0 0 8.8 0.35
Standard Dev. 0 0 4.9 0.13

Geometric mean - - 7.7 -
Median 0 0 8.0 0.25

Note: "-' indicates no data.

RG_WWRL-1
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Table G.215: Calcite Count for RG_WRRL, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 3.0 -
2 0 0 Sand -
3 0 0 5.0 -
4 0 0 2.5 -
5 0 0 15.0 -
6 0 0 1.5 -
7 0 0 5.0 -
8 0 0 4.0 -
9 0 0 Sand -
10 0 0 8.0 0.50
11 0 0 4.5 -
12 0 0 10.0 -
13 0 0 15.0 -
14 0 0 4.0 -
15 0 0 2.5 -
16 0 0 7.0 -
17 0 0 10.0 -
18 0 0 7.0 -
19 0 0 Sand -
20 0 0 8.5 0.25
21 0 0 4.5 -
22 0 0 1.0 -
23 0 0 6.0 -
24 0 0 2.0 -
25 0 0 7.5 -
26 0 0 Sand -
27 0 0 10.0 -
28 0 0 6.5 -
29 0 0 3.0 -
30 0 0 Sand 0
31 0 0 8.0 -
32 0 0 4.0 -
33 0 0 5.5 -
34 0 0 8.0 -
35 0 0 1.0 -
36 0 0 4.5 -
37 0 0 2.0 -
38 0 0 5.5 -
39 0 0 12.0 -
40 0 0 10.0 0.25
41 0 0 15.5 -
42 0 0 8.0 -
43 0 0 2.0 -
44 0 0 Sand -
45 0 0 4.0 -
46 0 0 5.0 -
47 0 0 4.0 -
48 0 0 3.5 -
49 0 0 11.0 -
50 0 0 9.0 0.50
51 0 0 2.5 -
52 0 0 6.0 -
53 0 0 2.5 -
54 0 0 2.0 -
55 0 0 1.5 -
56 0 0 3.0 -
57 0 0 7.0 -
58 0 0 6.5 -
59 0 0 10.0 -
60 0 0 4.5 0.50
61 0 0 6.0 -
62 0 0 12.0 -
63 0 0 Sand -
64 0 0 10.0 -
65 0 0 2.5 -
66 0 0 3.0 -
67 0 0 10.5 -
68 0 0 3.0 -
69 0 0 2.0 -
70 0 0 1.0 0
71 0 0 5.0 -
72 0 0 4.0 -
73 0 0 8.5 -
74 0 0 5.0 -
75 0 0 6.5 -
76 0 0 11.0 -
77 0 0 Sand -
78 0 0 11.0 -
79 0 0 3.5 -
80 0 0 4.0 0.25
81 0 0 10.0 -
82 0 0 3.0 -
83 0 0 2.5 -
84 0 0 5.5 -
85 0 0 12.5 -
86 0 0 11.0 -
87 0 0 5.5 -
88 0 0 5.5 -
89 0 0 6.0 -
90 0 0 4.0 0.25
91 0 0 12.0 -
92 0 0 4.5 -
93 0 0 4.0 -
94 0 0 5.0 -
95 0 0 16.0 -
96 0 0 2.0 -
97 0 0 5.0 -
98 0 0 5.0 -
99 0 0 3.5 -
100 0 0 16.0 0.75

Minimum 0 0 1.0 0
Maximum 0 0 16.0 0.75

Mean 0 0 6.2 0.33
Standard Dev. 0 0 3.8 0.24

Geometric mean - - 5.1 -
Median 0 0 5.0 0.25

Note: "-' indicates no data.

RG_WWRL-2
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Table G.215: Calcite Count for RG_WRRL, RAEMP, September 2019

Rock Concreted Status Calcite Presence Intermediate Axis (cm) Embeddedness
1 0 0 5.5 -
2 0 0 5.0 -
3 0 0 4.0 -
4 0 0 2.0 -
5 0 0 8.0 -
6 0 0 6.5 -
7 0 0 5.5 -
8 0 0 2.0 -
9 0 0 3.0 -
10 0 0 12.0 0.50
11 0 0 3.0 -
12 0 0 4.0 -
13 0 0 6.5 -
14 0 0 11.0 -
15 0 0 6.5 -
16 0 0 4.5 -
17 0 0 2.5 -
18 0 0 1.5 -
19 0 0 5.0 -
20 0 0 2.0 0.25
21 0 0 5.0 -
22 0 0 2.5 -
23 0 0 3.5 -
24 0 0 3.5 -
25 0 0 4.0 -
26 0 0 10.0 -
27 0 0 5.0 -
28 0 0 6.0 -
29 0 0 4.5 -
30 0 0 7.0 0.75
31 0 0 7.0 -
32 0 0 8.0 -
33 0 0 14.0 -
34 0 0 9.0 -
35 0 0 5.0 -
36 0 0 4.5 -
37 0 0 5.0 -
38 0 0 5.0 -
39 0 0 5.0 -
40 0 0 7.0 0.50
41 0 0 4.5 -
42 0 0 5.0 -
43 0 0 6.0 -
44 0 0 1.5 -
45 0 0 3.5 -
46 0 0 3.0 -
47 0 0 2.5 -
48 0 0 7.5 -
49 0 0 2.5 -
50 0 0 5.0 0.25
51 0 0 23.0 -
52 0 0 4.5 -
53 0 0 13.0 -
54 0 0 2.5 -
55 0 0 19.0 -
56 0 0 15.0 -
57 0 0 7.0 -
58 0 0 4.0 -
59 0 0 3.5 -
60 0 0 7.5 0.50
61 0 0 11.0 -
62 0 0 5.0 -
63 0 0 13.0 -
64 0 0 15.0 -
65 0 0 3.5 -
66 0 0 2.5 -
67 0 0 24.0 -
68 0 0 12.0 -
69 0 0 5.0 -
70 0 0 4.0 0
71 0 0 6.0 -
72 0 0 5.0 -
73 0 0 9.0 -
74 0 0 5.0 -
75 0 0 6.0 -
76 0 0 3.5 -
77 0 0 5.0 -
78 0 0 23.0 -
79 0 0 3.0 -
80 0 0 5.0 0.50
81 0 0 5.0 -
82 0 0 12.0 -
83 0 0 8.0 -
84 0 0 5.0 -
85 0 0 6.0 -
86 0 0 8.0 -
87 0 0 6.0 -
88 0 0 2.0 -
89 0 0 7.0 -
90 0 0 5.5 0
91 0 0 1.5 -
92 0 0 4.5 -
93 0 0 7.0 -
94 0 0 9.0 -
95 0 0 18.0 -
96 0 0 6.0 -
97 0 0 8.0 -
98 0 0 1.5 -
99 0 0 1.5 -
100 0 0 9.5 0.25

Minimum 0 0 1.5 0
Maximum 0 0 24.0 0.75

Mean 0 0 6.6 0.35
Standard Dev. 0 0 4.6 0.24

Geometric mean - - 5.4 -
Median 0 0 5.0 0.38

Note: "-' indicates no data.
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Table G.216: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2017

Management Unit

Exposure Status Reference

Stream Name Henretta Creek Fording River

Station ID RG_HENUP RG_FO26 LC_DCDS LC_DC1 RG_FODHE RG_FOUNGD RG_FODNGD

Date Sampled 15-Sep-17 14-Sep-17 17-Sep-17 17-Sep-17 15-Sep-17 16-Sep-17 16-Sep-17

Zone 11 UTMs - E 655873 654829 657716 656441 651310 650864 650917

Zone 11 UTMs - N 5567711 5553616 5542198 5544727 5565419 5536525 5563163

Samplers' Initials MW - MW MW MW MW MW

Sampling Time (min) 3 3 3 3 3 3 3

Total Kick Distance (m) - - 15 12 - - -

Number of Replicates 1 1 1 1 1 1 1

Number of Jars 1 - 1 1 1 1 1

Number of transects 5 - 10 8 4 3.5 3.5

Note: "-" no data available.

Dry Creek

1

Mine-exposed

Fording River
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Table G.216: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2017

Management Unit

Exposure Status

Stream Name

Station ID

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Samplers' Initials

Sampling Time (min)

Total Kick Distance (m)

Number of Replicates

Number of Jars

Number of transects

Note: "-" no data available.

RG_MP1 RG_FOUSH RG_FOUKI RG_FOBKS RG_FOBSC RG_FOBCP RG_FRCP1SW RG_FRUPO

12-Sep-17 14-Sep-17 12-Sep-17 13-Sep-17 15-Sep-17 14-Sep-17 14-Sep-17 15-Sep-17

651225 650882 6551854 652038 652346 652868 653387 653892

5562468 5560970 5559820 5558704 5558195 5557155 5556201 5555964

HC MW TW HC TW HC TW TW

3 3 3 3 3 3 3 3

15 - - - - - - 28

1 1 3 3 1 1 1 1

1 1 - 3 1 1 1 1

3 3.25 2 6 3 2 3 4

1

Fording River

Mine-exposed
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Table G.216: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2017

Management Unit

Exposure Status

Stream Name

Station ID

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Samplers' Initials

Sampling Time (min)

Total Kick Distance (m)

Number of Replicates

Number of Jars

Number of transects

Note: "-" no data available.

Line Creek
South Line 

Creek

RG_FODPO RG_FO22 RG_FOUEW LC_FRUS LC_FRB RG_FODGH RG_LI24 RG_SLINE

13-Sep-17 14-Sep-17 13-Sep-17 17-Sep-17 16-Sep-17 12-Sep-17 11-Sep-17 9-Sep-17

653897 654829 656360 656274 655208 652942 662214 661106

5555076 5553616 5551888 5545245 5543683 5545635 5538393 5531373

MW - MW MW MW JW MW TW

3 3 3 3 3 3 3 3

- - - 15 - 34 5.5 20

1 1 1 1 1 - - 1

1 - 1 1 1 1 1 1

2 - 1 1 2 2 16.5 4

Reference

Fording River

Mine-exposed

21
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Table G.216: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2017

Management Unit

Exposure Status

Stream Name

Station ID

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Samplers' Initials

Sampling Time (min)

Total Kick Distance (m)

Number of Replicates

Number of Jars

Number of transects

Note: "-" no data available.

Fording River

RG_LCUT RG_LILC3 RG_LISP23 RG_LISP24 RG_LIDSL RG_LIDCOM RG_LI8 RG_FRUL

7-Sep-17 9-Sep-17 11-Sep-17 11-Sep-17 10-Sep-17 10-Sep-17 8-Sep-17 13-Sep-17

660121 659931 659883 659710 659256 658185 655426 654547

5532132 5531848 5531412 5531221 5530529 5529820 5528959 5530171

- JW TW TW TW MW TW TW

- 3 3 3 3 3 3 3

- 12 30 30 60 18.8 30 40

- - 1 1 3 - 1 1

- 1 1 1 3 1 1 1

- 2 3 3 6 2 3 4

2

Mine-exposed

Line Creek

Page 4 of 7



Table G.216: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2017

Management Unit

Exposure Status

Stream Name

Station ID

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Samplers' Initials

Sampling Time (min)

Total Kick Distance (m)

Number of Replicates

Number of Jars

Number of transects

Note: "-" no data available.

2

Mine-
exposed

Reference

Fording River Elk River Elk River
Alexander 

Creek
Michel Creek

RG_FO23 RG_ELUGH GH_ERSC4 GH_ER1A RG_ERSC5 RG_EL20 RG_ALUSM RG_MI25

13-Sep-17 10-Sep-17 8-Sep-17 8-Sep-17 9-Sep-17 16-Sep-17 16-Sep-17 14-Sep-17

652965 646739  648111  648378 648275 648926 663494 668266

5528974 5557609 5552523 5551654 5550608 5548802 5502715 5482795

JT SW JT JT JT JT JT MW JT

3 3 3 3 3 3 3 3

12 12 14 15 14 11 15 10

- 1 1 1 3 1 - -

0.25 1 1 1 1 1 1 1

12 0.75 2.5 2.75 2
incomplete 
transects

1 2.5

3

Mine-exposed

Elk River Side Channel

Reference

4
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Table G.216: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2017

Management Unit

Exposure Status

Stream Name

Station ID

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Samplers' Initials

Sampling Time (min)

Total Kick Distance (m)

Number of Replicates

Number of Jars

Number of transects

Note: "-" no data available.

5

Mine-
exposed

Harmer Creek Corbin Creek Elk River Elk River

RG_HACKDS RG_CORCK RG_EL19 RG_MIUCO RG_MIDCO RG_MI3 RG_MI2 RG_EL1

16-Sep-17 14-Sep-17 13-Sep-17 14-Sep-17 14-Sep-17 16-Sep-17 13-Sep-17 17-Sep-17

656964 668563 653192 668203 667757 660066 653547 651657

5522175 5487395 5526517 5486653 5487611 5504889 5511156 5508511

- JT JT JT JT TW TW TW

- 3 3 3 3 3 3 3

- 17 10 14 15 - 40 30

- - - - - - - -

- 2 1 1 1 - 1 1

- - 0.2 - 2.5 - 3 3

Michel Creek

Mine-exposed

4
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Table G.216: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2017

Management Unit

Exposure Status

Stream Name

Station ID

Date Sampled

Zone 11 UTMs - E

Zone 11 UTMs - N

Samplers' Initials

Sampling Time (min)

Total Kick Distance (m)

Number of Replicates

Number of Jars

Number of transects

Note: "-" no data available.

RG_ELELKO EG_ELUFE RG_ELH93

15-Sep-17 15-Sep-17 15-Sep-17

639419 644755 633954

5463274 5490993 5449117

JT JT JT

3 3 3

16 11 10

- - -

1 1 1

2 < 1.0 0.25

5

Mine-exposed

Elk River
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Table G.217: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2018

Henretta 
Creek

Fording 
River

Fish Pond 
Creek

Clode Creek
Kilmarnock 

Creek
Greenhills 

Creek

RG_HENUP RG_FO26 RG_FC1 RG_CLODE RG_KICK LC_DCDS LC_DC1 RG_GHCKD RG_FODHE RG_FOUNGD RG_FODNGD RG_MP1 RG_FOUSH RG_FOUKI RG_FOBKS

Easting 655826 653044 650823 650811 652870 657714 656440 653551 651412 650870 650972 651143 650876 651859 652044

Northing 5567703 5569636 5564659 5564240 5559865 5542185 5544724 5545675 5565509 5563476 5563162 5562400 5560957 5559804 5558705

Date 6-Sep-18 7-Sep-18 12-Sep-18 12-Sep-18 12-Sep-18 10-Sep-18 10-Sep-18 6-Sep-18 5-Sep-18 13-Sep-18 12-Sep-18 11-Sep-18 11-Sep-18 7-Sep-18 8-Sep-18

Samplers' Initials MW MW DH DH DH DH DH AW MW DH DH DH DH MW TN

Number of Jars 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Kick Distance (m) 10 10 15 10 25 10 10 12 15 15 25 15 10 12 15

Full Transect (Yes / No) Yes Yes - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Number of Transects 2.0 2.5 2.0 4.0 2.0 4.0 2.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 3.0

Easting 655763 653050 - - - 657717 656480 - 651410 650856 509072 651194 650850 651838 652058

Northing 5567708 5569597 - - - 5542118 5544686 - 5565490 5563520 5563162 5562470 5561054 5559846 5558668

Date 6-Sep-18 7-Sep-18 - - - 10-Sep-18 10-Sep-18 - 5-Sep-18 13-Sep-18 12-Sep-18 11-Sep-18 11-Sep-18 7-Sep-18 8-Sep-18

Samplers' Initials MW MW - - - DH DH - MW DH DH DH DH MW TN

Number of Jars 1 1 - - - 1 1 - 1 1 1 1 1 1 1

Total Kick Distance (m) 10 12 - - - 10 10 - 10 15 25 10 15 10 10

Full Transect (Yes / No) Yes Yes - - - Yes Yes - Yes Yes Yes No Yes Yes Yes

Number of Transects 2.0 2.0 - - - 4.0 2.0 - 4.0 1.0 2.5 0.5 2.5 1.0 3.0

Easting 655722 653044 - - - 657752 656522 - 651320 650869 650870 651274 650850 651835 652074

Northing 5567662 5569552 - - - 5542082 5544655 - 5565422 5563573 5563210 5562504 5561112 5559907 5558652

Date 6-Sep-18 7-Sep-18 - - - 10-Sep-18 10-Sep-08 - 5-Sep-18 13-Sep-18 12-Sep-18 11-Sep-18 11-Sep-18 7-Sep-18 8-Sep-18

Samplers' Initials MW MW - - - DH DH - MW DH DH DH DH JI TN

Number of Jars 1 1 - - - 1 2 - 1 1 1 1 1 1 1

Total Kick Distance (m) 12 9 - - - 15 10 - 10 15 20 20 15 15 12

Full Transect (Yes / No) Yes Yes - - - Yes Yes - Yes Yes Yes Yes Yes Yes Yes

Number of Transects 3.0 2.0 - - - 2.0 2.0 - 2.0 1.0 2.0 1.5 2.5 1.5 3.0

Easting - - - - - - - - - - - - - - -

Northing - - - - - - - - - - - - - - -

Date - - - - - - - - - - - - - - -

Samplers' Initials - - - - - - - - - - - - - - -

Number of Jars - - - - - - - - - - - - - - -

Total Kick Distance (m) - - - - - - - - - - - - - - -

Full Transect (Yes / No) - - - - - - - - - - - - - - -

Number of Transects - - - - - - - - - - - - - - -

Easting - - - - - - - - - - - - - - -

Northing - - - - - - - - - - - - - - -

Date - - - - - - - - - - - - - - -

Samplers' Initials - - - - - - - - - - - - - - -

Number of Jars - - - - - - - - - - - - - - -

Total Kick Distance (m) - - - - - - - - - - - - - - -

Full Transect (Yes / No) - - - - - - - - - - - - - - -

Number of Transects - - - - - - - - - - - - - - -

Note: "-" indicates no data available.

1

Dry Creek Fording River

S
ta

tio
n

 1
Management Unit

Exposure Status

Stream Name

Station ID

Reference

S
ta

tio
n

 2
S

ta
tio

n
 3

S
ta

tio
n

 4
S

ta
tio

n
 5

Mine-exposed
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Table G.217: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2018

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Note: "-" indicates no data available.

S
ta

tio
n

 1
Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 2
S

ta
tio

n
 3

S
ta

tio
n

 4
S

ta
tio

n
 5

Line Creek
South Line 

Creek
Grace 
Creek

RG_FOBSC RG_FOBCP RG_FRUPO RG_FODPO RG_FO22 RG_FOUEW LC_FRUS LC_FRB RG_FODGH RG_LI24 RG_SLINE LC_GRCK RG_LCUT RG_LILC3

652320 652886 653894 653935 654778 - 656236 655415 652607 662165 660901 654282 660113 659916

5558204 5557142 5555975 5555085 5553692 - 554232 5543769 5545518 5538411 5531552 5540739 5532141 5531825

10-Sep-18 9-Sep-18 9-Sep-18 13-Sep-18 8-Sep-18 6-Sep-18 9-Sep-18 9-Sep-18 8-Sep-18 12-Sep-18 11-Sep-18 9-Sep-18 10-Sep-18 10-Sep-18

JI JI MW DH JI MW PSc PSc DS - - - - -

1 1 1 1 1 1 1 1 2 12 8 15 14 15

12 10 12 30 17 10 14 18 30 3 3 3 3 3

Yes Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes -

2.0 2.0 3.0 3.5 2.0 2.0 1 1 3 4 4 10 6 4

652363 652899 653894 653866 654760 - 656276 655490 652685 662214 660923 - - 659949

5558164 5557117 5555879 5555058 5553637 - 5545238 5543888 5545536 5538393 5531487 - - 5531825

10-Sep-18 9-Sep-18 9-Sep-18 13-Sep-18 8-Sep-18 6-Sep-18 9-Sep-18 9-Sep-18 8-Sep-18 12-Sep-18 11-Sep-18 - - 10-Sep-18

MW JI TN DH JI MW PSc PSc AW - - - - -

1 1 1 1 1 1 1 1 1 12 18 - - 17.5

15 12 12 30 15 10 18 19 25 3 3 - - 3

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - - Yes

2.0 2.0 2.0 2.0 4.0 2.0 1.00 1.00 2.00 4.50 1.50 - - 3.50

652411 652916 653864 653842 654810 656366 656333 655531 652793 662221 660979 - - 659674

5558116 5557093 5555860 5555044 5553612 5551887 5545255 5543976 5545526 5538429 5531450 - - 5531168

10-Sep-18 9-Sep-18 9-Sep-18 13-Sep-18 8-Sep-18 6-Sep-18 9-Sep-18 9-Sep-18 8-Sep-18 12-Sep-18 11-Sep-18 - - 10-Sep-18

MW JI TN DH JI MW DH PSc DS - - - - -

1 1 1 2 1 1 1 1 2 10 12 - - 12

10 12 14 20 15 14 20 15 25 3 3 - - 3

Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes - - Yes

1.5 1.5 2.0 2.0 2.0 2.0 1.00 1.00 1.50 4.00 2.50 - - 4.00

- 652920 - - 654836 - - - 652815 - - - - -

- 5557044 - - 5553585 - - - 5545598 - - - - -

- 9-Sep-18 - - 8-Sep-18 - - - 8-Sep-18 - - - - -

- JI - - JI - - - AW - - - - -

- 1 - - 1 - - - 1 - - - - -

- 10 - - 20 - - - 2 - - - - -

- Yes - - Yes - - - No - - - - -

- 2.0 - - 2.00 - - - 0.80 - - - - -

- 652928 - - 654836 - - - 652849 - - - - -

- 5556981 - - 5553547 - - - 5545659 - - - - -

- 9-Sep-18 - - 8-Sep-18 - - - 8-Sep-18 - - - - -

- JI - - JI - - - DS - - - - -

- 1 - - 1 - - - 1 - - - - -

- 8 - - 15 - - - 20 - - - - -

- Yes - - Yes - - - Yes - - - - -

- 1.0 - - 1.50 - - - 2.00 - - - - -

Fording River

Mine-exposed

1 2

Reference Mine-exposed

Line Creek
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Table G.217: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2018

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Note: "-" indicates no data available.

S
ta

tio
n

 1
Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 2
S

ta
tio

n
 3

S
ta

tio
n

 4
S

ta
tio

n
 5

4

Reference

Unnamed 
Tributary

Elk River
Thompson 

Creek
Andy Good 

Creek

RG_LISP24 RG_LIDSL RG_LIDCOM RG_LI8 RG_FRUL RG_FO23 RG_UCWER RG_ELUGH GH_ERSC4 GH_ER1A RG_ERSC5 RG_SCDTC RG_THCK RG_EL20 RG_ELUEL RG_AGCK

659674 659262 658183 655426 654529 652994 646715 646556 648091 648381 648274 648226 648595 649145 648988 667557

5531168 5530513 5529815 5528959 5530163 5528938 5554528 5557495 5552561 5551535 5550609 5549603 5550238 5548515 5544814 5488648

13-Sep-18 5-Sep-18 7-Sep-18 13-Sep-18 9-Sep-18 8-Sep-18 7-Sep-18 11-Sep-18 9-Sep-18 9-Sep-18 8-Sep-18 6-Sep-18 9-Sep-18 11-Sep-18 5-Sep-18 8-Sep-18

- - - - - - JT JT JT JT JT JT JT JT JT CR

14 25 28 16 18 20 1 1 1 1 1 1 1 2 1 1

3 3 3 3 3 3 18 12 14 13 15 10 10 15 10 14

Yes No Yes Yes Yes Yes Yes No No Yes Yes Yes Yes No No No

2 2 3 2 1 2 6 1 - 3 8 7 3 - 1 2 @ 3/4 width

- 659279 - 655501 - 653010 646666 646516 648100 648366 648259 - - 649105 649025 667578

- 5530568 - 5528890 - 5528992 5554545 5557533 5552595 5551283 5550652 - - 5548589 5544765 5488700

- 6-Sep-18 - 13-Sep-18 - 8-Sep-18 7-Sep-18 11-Sep-18 9-Sep-18 9-Sep-18 8-Sep-18 - - 11-Sep-18 5-Sep-18 8-Sep-18

- - - - - - JT JT JT JT JT - - JT JT CR

- 25 - 15 - 15 1 2 - 1 1 - - 1 1 1

- 3 - 3 - 3 11 15 20 12 13 - - 14 15 16

- Yes - Yes - No Yes No No No Yes - - No Yes Yes

- 2.50 - 1.50 - 5.00 3 2.00 - - 1.50 - - 2.00 1.00 2.00

- 659309 - 655560 - 653048 646624 646501 648106 648391 648276 - - 649065 649096 667613

- 5530613 - 5528835 - 5529008 5554562 5557617 5552644 5551410 5550695 - - 5548638 5544743 5488719

- 6-Sep-18 - 13-Sep-18 - 8-Sep-18 7-Sep-18 11-Sep-18 9-Sep-18 9-Sep-18 8-Sep-18 - - 11-Sep-18 5-Sep-18 8-Sep-18

- - - - - - JT JT JT JT JT - - JT JT CR

- 25 - 15 - 30 1 1 - - 1 - - 1 1 1

- 3 - 3 - 3 16 10 17 10 10 - - 15 19 14

- Yes - Yes - No Yes No Yes No No - - No No Yes

- 2.50 - 1.25 - 10.00 1 1.00 4.00 - - - - - 2.00 2.00

- 659335 - - - 653097 - - - - - - - 648972 649158 -

- 5530652 - - - 5529034 - - - - - - - 5548684 5544797 -

- 7-Sep-18 - - - 8-Sep-18 - - - - - - - 11-Sep-18 5-Sep-18 -

- - - - - - - - - - - - - JT JT -

- 25 - - - 20 - - - - - - - 1 1 -

- 3 - - - 3 - - - - - - - 14 12 -

- Yes - - - Yes - - - - - - - No No -

- 2.50 - - - 1.00 - - - - - - - 2.50 2.00 -

- 659351 - - - 653169 - - - - - - - 648893 649156 -

- 5530700 - - - 5529044 - - - - - - - 5548823 5544762 -

- 7-Sep-18 - - - 8-Sep-18 - - - - - - - 11-Sep-18 5-Sep-18 -

- - - - - - - - - - - - - JT JT -

- 32 - - - 16 - - - - - - - 1 1 -

- 3 - - - 3 - - - - - - - 13 5 -

- Yes - - - Yes - - - - - - - No Yes -

- 3.00 - - - 1.50 - - - - - - - - 3.00 -

2

Mine-exposed

Line Creek Fording River

3

Reference Mine-exposed

Elk River Side Channel Elk River
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Table G.217: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2018

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Note: "-" indicates no data available.

S
ta

tio
n

 1
Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 2
S

ta
tio

n
 3

S
ta

tio
n

 4
S

ta
tio

n
 5

Alexander 
Creek

Leach Creek Michel Creek Grave Creek
Balmer 
Creek

Elk River Corbin Creek
Erickson 

Creek
Gate Creek Bodie Creek

RG_ALUSM RG_LE1 RG_MI25 RG_HACKUS RG_HACKDS RG_GRDS RG_BACK RG_EL19 RG_CORCK RG_ERCK RG_GATE RG_BOCK RG_MIUCO RG_MIDCO RG_MIDAG

663517 659635 668184 650180 656813 654076 653052 653157 668539 659851 655824 655535 668135 667716 665267

5502706 5494108 5482818 5520996 5522101 5523402 5517429 5525464 5487366 5505117 5509196 5509606 5486767 5487621 5489410

7-Sep-18 13-Sep-18 10-Sep-18 9-Sep-18 9-Sep-18 12-Sep-18 12-Sep-18 12-Sep-18 8-Sep-18 6-Sep-18 6-Sep-18 6-Sep-18 10-Sep-18 9-Sep-18 8-Sep-18

CR JT PSC DS AW JT JT JT CR CR CR CR PSC CR CR

1 1 1 1 1 1 1 1 1 1 2 1 1 1 1

10 17 12 30 20 10 7 15 18 11 14 19 11 11 12

Yes Yes Yes Yes Yes Yes No No Yes Yes Yes Yes Yes Yes Yes

1 1 3 6 3 - 0 3 3 3 - - 3 2 2

663494 - 668217 - 656875 - - 653155 668576 - - - 668184 667785 665220

5502738 - 5482778 - 5522100 - - 5525477 5487424 - - - 5486712 5487580 5489324

7-Sep-18 - 10-Sep-18 - 9-Sep-18 - - 12-Sep-18 8-Sep-18 - - - 10-Sep-18 9-Sep-18 8-Sep-18

CR - PSC - DS - - JT CR - - - PSC CR CR

1 - 1 - 1 - - 1 1 - - - 1 1 1

11 - 10 - 20 - - 11 12 - - - 12 11 15

Yes - Yes - Yes - - No Yes - - - Yes Yes Yes

1.10 - 5.00 - 3.00 - - < 1.0 4.00 - - - 2.00 1.75 4.50

663504 - 668238 - 656968 - - 653143 668477 - - - 668204 667843 665241

5502786 - 5482722 - 5522136 - - 5525554 5487346 - - - 5486679 5487550 5489481

7-Sep-18 - 10-Sep-18 - 9-Sep-18 - - 12-Sep-18 8-Sep-18 - - - 10-Sep-18 9-Sep-18 8-Sep-18

CR - PSC - AW - - JT CR - - - PSC CR CR

1 - 1 - 1 - - 1 1 - - - 1 1 1

12 - 12 - 25 - - 12 12 - - - 12 10 12

Yes - Yes - Yes - - No Yes - - - Yes Yes Yes

1.00 - 6.00 - 4.00 - - < 1.0 4.50 - - - 3.00 2.00 3.75

- - - - 656957 - - 653132 - - - - - 667675 -

- - - - 5522159 - - 5525747 - - - - - 5487639 -

- - - - 9-Sep-18 - - 12-Sep-18 - - - - - 9-Sep-18 -

- - - - DS - - JT - - - - - CR -

- - - - 1 - - 1 - - - - - 1 -

- - - - 25 - - 12 - - - - - 8 -

- - - - Yes - - No - - - - - Yes -

- - - - 6.00 - - < 1.0 - - - - - 1.00 -

- - - - 656968 - - 653151 - - - - - 667647 -

- - - - 5522173 - - 5525808 - - - - - 5487700 -

- - - - 9-Sep-18 - - 12-Sep-18 - - - - - 9-Sep-18 -

- - - - AW - - JT - - - - - CR -

- - - - 1 - - 1 - - - - - 1 -

- - - - 25 - - 9 - - - - - 9 -

- - - - Yes - - No - - - - - 1 -

- - - - 4.00 - - < 1.0 - - - - - - -

Reference

Harmer Creek

4

Mine-exposed

Michel Creek
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Table G.217: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2018

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Note: "-" indicates no data available.

S
ta

tio
n

 1
Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 2
S

ta
tio

n
 3

S
ta

tio
n

 4
S

ta
tio

n
 5

Reference

Wigwam River

RG_MIULE RG_MI5 RG_MIDER RG_MIDGA RG_MIDBO RG_MICOMP RG_MI2 RG_WWRL RG_EL1 RG_ELDFE RG_ELELKO RG_ELH93

660503 659406 659500 655554 655176 653959 652661 646170 651470 640127 639311 633631

5493048 5496774 5505217 5509357 5509858 5511037 5511684 5458851 5508083 5479615 5462841 5449127

11-Sep-18 11-Sep-18 7-Sep-18 7-Sep-18 12-Sep-18 12-Sep-18 8-Sep-18 13-Sep-18 8-Sep-18 5-Sep-18 7-Sep-18 6-Sep-18

PSC PSC CR CR PSC PSC PSc PSC PSc JC PSc PSc

1 1 1 1 1 1 1 1 1 1 1 1

13 15 12 11 18 16 18 33 7 15 7 10-15

Yes Yes No No Yes Yes Yes Yes No No No No

2 2 - 1 1 1 1 1 0 - 0 1

660548 659485 - - - 653963 - 646318 651489 - 639337 633722

5492993 5496703 - - - 5511049 - 5458908 5508219 - 5462840 5449123

11-Sep-18 11-Sep-18 - - - 12-Sep-18 - 13-Sep-18 8-Sep-18 - 7-Sep-18 6-Sep-18

PSC PSC - - - PSC - PSC PSc - PSc DH

1 1 - - - 1 - 1 1 - 1 1

10 14 - - - 16 - 27 8 - 7 15

Yes Yes - - - Yes - No No - No No

1.00 1.00 - - - 1.75 - 0.80 0.20 - 0.20 0.25

660632 659496 - - - 654078 - 646463 651500 - 639391 633826

5493026 5496623 - - - 5511052 - 5458984 5508260 - 5462860 5449153

11-Sep-18 11-Sep-18 - - - 12-Sep-18 - 13-Sep-18 8-Sep-18 - 7-Sep-18 6-Sep-18

PSC PSC - - - PSC - PSC PSc - DH PSc

1 1 - - - 1 - 1 1 - 1 1

11 16 - - - 16 - 30 8 - 15 10

Yes Yes - - - Yes - No No - No No

1.00 1.20 - - - 2.00 - 0.75 0.20 - 0.50 0.20

- - - - - 654151 - - 651543 - 639356 -

- - - - - 5511017 - - 5508327 - 5463312 -

- - - - - 12-Sep-18 - - 8-Sep-18 - 7-Sep-18 -

- - - - - PSC - - PSc - PSc -

- - - - - 1 - - 1 - 1 -

- - - - - 10 - - 10 - 10 -

- - - - - Yes - - No - No -

- - - - - 1.00 - - 0.20 - 0.50 -

- - - - - 654357 - - 651602 - 639489 -

- - - - - 5510883 - - 5508386 - 5463590 -

- - - - - 12-Sep-18 - - 8-Sep-18 - 7-Sep-18 -

- - - - - PSC - - PSc - PSc -

- - - - - 1 - - 1 - 1 -

- - - - - 18 - - 10 - 8 -

- - - - - Yes - - No - No -

- - - - - 1.00 - - 0.20 - 0.30 -

4

Mine-exposed

Michel Creek

5

Mine-exposed

Elk River
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Table G.218: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2019

Henretta 
Creek

Dry Creek Fording River
Fish Pond 

Creek
Clode Creek

Kilmarnock 
Creek

Greenhills 
Creek

RG_HENUP LC_DCEF RG_FO26 RG_FC1 RG_CLODE RG_KICK LC_DC3 LC_SPDC LC_DCDS LC_DC2 LC_DC4 LC_DC1 RG_GHCKD RG_FODHE RG_FOUCL

Easting 655822 658254 653043 650917 650814 652869 654303 657793 657763 657430 657184 656522 653550 651411 650804

Northing 5567705 5541288 556967 5564698 5564245 5559856 5540860 5542060 5542079 5542544 5543313 5544662 5545696 5565510 5564490

Date 11-Sep-19 6-Sep-19 10-Sep-19 5-Sep-19 5-Sep-19 5-Sep-19 5-Sep-19 9-Sep-19 9-Sep-19 10-Sep-19 10-Sep-19 11-Sep-19 9-Sep-19 10-Sep-19 12-Sep-19

Samplers' Initials MW DH MW AG AG AG DH DH  DH DH DH DH BM MW ED

Number of Jars 1 2 1 1 2 1 2 1 2 1 2 3 1 2 2

Total Kick Distance (m) - 15 - 20 7 11 10 8 10 8 10 10 12 18 15

Full Transect (Yes / No) Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes No Yes Yes Yes

Number of Transects - 4 1 4 7 1.5 4 4 Partial 2 1 Partial  2 1 1.5

Easting 655769 658245 653051 - - - 658296 657796 657751 657419 657181 656500 - 651409 650787

Northing 5567710 5541288 5569595 - - - 5540874 5542060 5542082 5542542 5543317 5544665 - 5565491 5564445

Date 11-Sep-19 6-Sep-19 10-Sep-19 - - - 5-Sep-19 9-Sep-19 9-Sep-19 10-Sep-19 10-Sep-19 11-Sep-19 - 10-Sep-19 12-Sep-19

Samplers' Initials MW DH MW - - - DH EH DH DH DH DH - MW ED

Number of Jars 1 1 1 - - - 2 2 2 2 2 2 - 1 2

Total Kick Distance (m) 13 10 - - - - 10 8 8 8 10 8 - 13 15

Full Transect (Yes / No) Yes Yes Yes - - - Yes Yes No Yes Yes No - - Yes

Number of Transects 2 3 1 - - - 3 4 Partial 1 2 Partial  - - 2

Easting 655720 658236 653038 - - - 658287 657807 657743 657414 657162 656483 - 651319 650790

Northing 557666 5541285 5569552 - - - 5540935 5542060 5542086 5542557 5543327 5544687 - 5565423 5564419

Date 11-Sep-19 6-Sep-19 10-Sep-19 - - - 5-Sep-19 9-Sep-19 9-Sep-19 10-Sep-19 10-Sep-19 11-Sep-19 - 10-Sep-19 12-Sep-19

Samplers' Initials KD DH MW - - - DH DH EH DH DH DH - MW JF

Number of Jars 1 1 1 - - - 2 3 2 1 2 2 - 1 2

Total Kick Distance (m) 12 15 5 - - - 20 8 8 10 10 10 - 12 15

Full Transect (Yes / No) Yes Yes Yes - - - Yes Yes Yes Yes Yes Yes - Yes Yes

Number of Transects 2 4 2 - - - 4 4 2 2 2 2 - 1 2

Easting - - - - - - - - - - - - - - -

Northing - - - - - - - - - - - - - - -

Date - - - - - - - - - - - - - - -

Samplers' Initials - - - - - - - - - - - - - - -

Number of Jars - - - - - - - - - - - - - - -

Total Kick Distance (m) - - - - - - - - - - - - - - -

Full Transect (Yes / No) - - - - - - - - - - - - - - -

Number of Transects - - - - - - - - - - - - - - -

Easting - - - - - - - - - - - - - - -

Northing - - - - - - - - - - - - - - -

Date - - - - - - - - - - - - - - -

Samplers' Initials - - - - - - - - - - - - - - -

Number of Jars - - - - - - - - - - - - - - -

Total Kick Distance (m) - - - - - - - - - - - - - - -

Full Transect (Yes / No) - - - - - - - - - - - - - - -

Number of Transects - - - - - - - - - - - - - - -

Note: "-" indicates no data available.

1

Dry Creek

Mine-exposed

Fording River

Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 1
S

ta
tio

n
 2

S
ta

tio
n

 3
S

ta
tio

n
 4

S
ta

tio
n

 5
Reference
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Table G.218: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2019

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Note: "-" indicates no data available.

Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 1
S

ta
tio

n
 2

S
ta

tio
n

 3
S

ta
tio

n
 4

S
ta

tio
n

 5

RG_FOUNGD RG_FODNGD RG_MP1 RG_FOUSH RG_FOUKI RG_SCOUTDS RG_FOBKS RG_FOBSC RG_FOBCP RG_FCRP1SW RG_FRUPO RG_FODPO RG_FO22 RG_FOUEW LC_FRUS

650868 650980 651135 650878 651855 652291 652048 652319 652876 653302 653891 653939 654777 656256 656342

5563472 5563172 5562411 5560958 5559811 5558520 5558696 5558205 5557144 5556257 5555959 5555081 5553693 5551879 5545277

12-Sep-19 12-Sep-19 5-Sep-19 9-Sep-19 5-Sep-19 12-Sep-19 9-Sep-19 13-Sep-19 6-Sep-19 13-Sep-19 7-Sep-19 7-Sep-19 16-Sep-19 4-Sep-19 7-Sep-19

PaS PaS, AG JV MW JV ED MW KD JV MW JV KD KD MW EH

1 1 1 1 1 1 1 1 - 1 1 1 2 1 1

15 10 14.4 8 16 12 13 15 10 15 15.5 11 - 14 10

Yes Yes Yes Yes Yes Yes Yes - Yes Yes Yes No Yes Yes No

2 1.2 1 1 1 1.8 1 - 1 2 1 1 1.33 1 Partial

650854 650888 651206 650849 651836 652307 652061 652364 652894 653327 653890 653867 654769 656321 655482

5563518 5563175 5562467 5561055 5559848 5558501 5558666 5558168 5557118 5556190 5555874 5555063 5553635 5551862 5543895

12-Sep-19 12-Sep-19 5-Sep-19 9-Sep-19 5-Sep-19 12-Sep-19 9-Sep-19 13-Sep-19 6-Sep-19 13-Sep-19 7-Sep-19 7-Sep-19 16-Sep-19 4-Sep-19 11-Sep-19

PaS PaS, AG MW MW AW MW KD KD JV ED MW MW KD MW DH 

1 1 1 1 1 1 1 1 1 2 1 1 1 1 2

15 10 14 80 15 12 13 15 6 14 12.5 16.5 15 12 8

Yes Yes Yes Yes Yes Yes No - Yes Yes Yes Yes Yes Yes No

2 1 1 1 1 2.5 0.666666667 - 1 2.5 - 1 1 1 Partial

650865 650883 651277 650849 651834 652316 652081 652413 652915 653379 653875 6543849 654821 656357 655491

5563560 5563218 5562502 5561113 5559905 5558446 5558647 5558112 5557094 5556204 5555858 5555044 5553602 5551876 5543885

12-Sep-19 12-Sep-19 5-Sep-19 9-Sep-19 5-Sep-19 12-Sep-19 9-Sep-19 13-Sep-19 6-Sep-19 13-Sep-19 7-Sep-19 7-Sep-19 16-Sep-19 4-Sep-19 11-Sep-19

PaS PaS, AG MW MW AW ED MW KD AW KD KD MW KD JV DH 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

15 12 20 8 12 10 18 15 10 10 11 15.7 15 10 8

Yes - Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes No

2 - 1 1 1 1.75 - - 1 1 1 1 1.5 1 Partial

- - - - - - - - - - - - 654835 - -

- - - - - - - - - - - - 5553386 - -

- - - - - - - - - - - - 43724 - -

- - - - - - - - - - - - KD - -

- - - - - - - - - - - - 1 - -

- - - - - - - - - - - - 10 - -

- - - - - - - - - - - - Yes - -

- - - - - - - - - - - - 1 - -

- - - - - - - - - - - - 654835 - -

- - - - - - - - - - - - 5553548 - -

- - - - - - - - - - - - 43724 - -

- - - - - - - - - - - - KD - -

- - - - - - - - - - - - 1 - -

- - - - - - - - - - - - 10 - -

- - - - - - - - - - - - Yes - -

- - - - - - - - - - - - 1 - -

Fording River

Mine-exposed

1
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Table G.218: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2019

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Note: "-" indicates no data available.

Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 1
S

ta
tio

n
 2

S
ta

tio
n

 3
S

ta
tio

n
 4

S
ta

tio
n

 5

Line Creek
South Line 

Creek
Grace Creek

Unnamed 
Tributary

Elk River

LC_FRB RG_FODGH RG_LI24 RG_SLINE LC_GRCK RG_LCUT RG_LILC3 RG_LISP24 RG_LIDSL RG_LIDCOM RG_LI8 RG_FRUL RG_FO23 RG_UCWER RG_ELUGH

655494 652607 662165 661071 654264 660113 659869 659673 659262 658183 655450 654549 652769 646715 646533

5543900 5545518 5538411 5531404 5540749 5532141 5531744 5531169 5530538 5529815 5528950 5530169 5528294 5554528 5557512

11-Sep-19 15-Sep-19 6-Sep-19 9-Sep-19 12-Sep-19 4-Sep-19 7-Sep-19 5-Sep-19 10-Sep-19 12-Sep-19 11-Sep-19 12-Sep-19 8-Sep-19 13-Sep-19 5-Sep-19

DH DS - - EH - - - - - - - - KB MS

1 1 7 15 2 11 8 6 30 18 18 21 15 1 1

8 45 3 3 10 3 3 3 3 3 3 3 3 15 9

No Yes Yes Yes No Yes Yes Yes Yes Yes Yes No No Yes N

Partial 2 5 5 Partial 6 5.5 2 5 3 2 3 0.75 6 partial

- 652684 662214 661135 654244 - 659898 - 659288 - 655492 - 652856 646666 646513

- 5545537 5538393 5531366 5540739 - 5531781 - 5530577 - 5528892 - 5528378 5554545 5557534

- 15-Sep-19 6-Sep-19 9-Sep-19 12-Sep-19 - 7-Sep-19 - 10-Sep-19 - 11-Sep-19 - 8-Sep-19 13-Sep-19 5-Sep-19

- DS - - EH - - - - - - - - KB MS

- 1 7 12 2 - 9 - 20 - 22 - 12 1 1

- 35 3 3 10 - 3 - 3 - 3 - 3 12 7

- Yes Yes Yes No - Yes - Yes - Yes - No Yes N

- 1 5 2.5 Partial - 6 - 2 - 2.25 - 3 6 partial

- 652793 662221 661184 654231 - 659933 - 659316 - 655570 - 652950 646624 646504

- 5545526 5538429 5531324 5540734 - 5531833 - 5530615 - 5528837 - 5528537 5554562 5557613

- 15-Sep-19 6-Sep-19 9-Sep-19 12-Sep-19 - 7-Sep-19 - 10-Sep-19 - 11-Sep-19 - 8-Sep-19 13-Sep-19 5-Sep-19

- DS - - DH - - - - - - - - KB BM

- 1 15 11 1 - 4 - 16 - 18 - 15 1 1

- 30 3 3 8 - 3 - 3 - 3 - 3 10 7.5

- Yes Yes Yes Yes - Yes - Yes - Yes - No No N

- 1 5 3.5 2 - 3 - 3.5 - 2 - 0.75 4 partial

- 652814 - - - - - - 659345 - - - 652929 - -

- 5545599 - - - - - - 5530663 - - - 5528648 - -

- 43723 - - - - - - 10-Sep-19 - - - 8-Sep-19 - -

- PS - - - - - - - - - - - - -

- 1 - - - - - - 15 - - - 20 - -

- 25 - - - - - - 3 - - - 3 - -

- No - - - - - - Yes - - - No - -

- <1 - - - - - - 2.5 - - - 3.5 - -

- 652848 - - - - - - 659365 - - - 652933 - -

- 5545660 - - - - - - 5530726 - - - 5528766 - -

- 43723 - - - - - - 10-Sep-19 - - - 8-Sep-19 - -

- DS - - - - - - - - - - - - -

- 1 - - - - - - 15 - - - 20 - -

- 20 - - - - - - 3 - - - 3 - -

- Yes - - - - - - Yes - - - No - -

- <1 - - - - - - 2.5 - - - 1 - -

Reference Mine-exposed

2

Reference

3

Fording River

1

Mine-exposed

Line Creek Line Creek Fording River
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Table G.218: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2019

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Note: "-" indicates no data available.

Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 1
S

ta
tio

n
 2

S
ta

tio
n

 3
S

ta
tio

n
 4

S
ta

tio
n

 5

Elk River Side 
Channel Wetland

Thompson 
Creek

Andy Good 
Creek

Alexander 
Creek

Leach Creek Michel Creek

GH_ERSC4 GH_ER1A RG_ERSC5 RG_GH-SCW3 GH_ERSC2 RG_SCDTC RG_THCK RG_EL20 RG_ELUEL RG_AGCK RG_ALUSM RG_LE1 RG_MI25 RG_HACKUS RG_HACKDS

648041 648391 648265 - - 648222 648559 649129 648936 667555 663517 659632 668186 658176 656806

5552486 5551410 5550658 - - 5549576 5550222 5548542 5544804 5488644 5502706 5494112 5482838 5520993 5522104

10-Sep-19 9-Sep-19 8-Sep-19 - - 11-Sep-19 4-Sep-19 8-Sep-19 6-Sep-19 6-Sep-19 9-Sep-19 5-Sep-19 4-Sep-19 10-Sep-19 8-Sep-19

MS MS MS - - MS MS MW MS SW - SW SW PS DH

1 1 2 - - 1 1 1 1 1 1 1 1 2 2

10 4 5 - - 6 2.5 15 27 17 20 15 16 15 8

N N Y - - Y Y N Yes Yes - Yes Yes Yes Yes

partial partial 1.5 - - 2 1 0.33 1 1 - 2.5 4 3.5 -

648088 648408 648266 - - 648222 648567 649107 648882 667582 663494 659591 668212 - 656880

5552568 5551504 5550663 - - 5549587 5550222 5548539 544780 5488699 5502738 5494042 5482784 - 5522127

10-Sep-19 9-Sep-19 8-Sep-19 - - 11-Sep-19 4-Sep-19 8-Sep-19 6-Sep-19 6-Sep-19 9-Sep-19 5-Sep-19 4-Sep-19 - 8-Sep-19

MS MS MS - - MS MS MW MS SW MG SW SW - PS

1 1 1 - - 1 1 1 1 1 1 1 1 - 2

9 5 3 - - 5 2.7 20 5 15 20 15 20 - 10

N N N - - Y Y N No No Yes Yes Yes - Yes

partial partial partial - - 2 1 0.5 - - - 1.5 6 - 1

648102 648394 648266 - - 648223 648570 649065 648835 667633 663504 659624 668228 - 656950

5552577 5551517 5550683 - - 5549607 5550220 5548640 5544760 5488731 5502786 5493968 5482714 - 5522150

10-Sep-19 9-Sep-19 8-Sep-19 - - 11-Sep-19 4-Sep-19 8-Sep-19 6-Sep-19 6-Sep-19 9-Sep-19 5-Sep-19 4-Sep-19 - 8-Sep-19

MS MS MS - - MS MS MW MS SW MG SW SW - MG

1 1 1 - - 1 1 1 2 1 1 1 1 - 2

10 5 3 - - 8 3 15 7 15 15 15 15 - 10

Y N N - - Y Y N Yes Yes Yes Yes Yes - Yes

2 partial partial - - 3 1 0.5 1 1.5 1 1 4 - 1

- - - - - - - 648972 - - - - - - 656962

- - - - - - - 5548686 - - - - - - 5522161

- - - - - - - 8-Sep-19 - - - - - - 8-Sep-19

- - - - - - - MW - - - - - - PS

- - - - - - - 1 - - - - - - 2

- - - - - - - 15 - - - - - - 8

- - - - - - - N - - - - - - No

- - - - - - - 0.33 - - - - - - Partial

- - - - - - - 648896 - - - - - - 656971

- - - - - - - 5548824 - - - - - - 5522159

- - - - - - - 8-Sep-19 - - - - - - 8-Sep-19

- - - - - - - MW - - - - - - MG

- - - - - - - 1 - - - - - - 2

- - - - - - - 15 - - - - - - 10

- - - - - - - N - - - - - - No

- - - - - - - 0.5 - - - - - - Partial

Elk River Side Channel Elk River

Mine-exposed

3 4

Reference Mine-exposed

Harmer CreekElk River Side Channel
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Table G.218: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2019

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Note: "-" indicates no data available.

Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 1
S

ta
tio

n
 2

S
ta

tio
n

 3
S

ta
tio

n
 4

S
ta

tio
n

 5

Grave Creek Balmer Creek Elk River Corbin Creek
Erickson 

Creek
Gate Creek Bodie Creek

RG_GRDS RG_BACK RG_EL19 RG_CORCK RG_ERCK RG_GATE RG_BOCK RG_MIUCO RG_MIDCO RG_MIDAG RG_MIULE RG_MI5 RG_MIDGA RG_MIDBO RG_MICOMP RG_MI2

654069 653068 653183 668556 659851 655654 655536 668134 667711 655565 660502 659387 665258 655194 653977 652685

5523344 5517406 5525486 5487388 5505123 5509261 5509605 5486767 5487625 5509332 5493059 5496818 5489417 5509803 5511031 5511668

4-Sep-19 10-Sep-19 8-Sep-19 7-Sep-09 10-Sep-19 16-Sep-19 11-Sep-19 9-Sep-19 7-Sep-19 16-Sep-19 6-Sep-19 5-Sep-19 10-Sep-19 16-Sep-19 11-Sep-19 10-Sep-19

PS PS PS SW MG MG - PS PS MG SW SW PS MG PS SW

1 3 1 1 2 1 1 1 1 1 1 1 1 1 - 1

21 9 10 - 20 12 15 - - - 15 20 - 15 - -

Yes Yes No - Yes Yes Yes - Yes Yes No No No Yes No No

2 7 0.5 - 6 4 15 - 2.5 1.5 - - - 1.5 - -

- - 653140 668575 - - - 668170 667786 - 660559 659486 665221 - 653963 -

- - 5525509 5487428 - - - 5486709 5487579 - 5492979 5496720 5489318 - 5511061 -

- - 8-Sep-19 7-Sep-09 - - - 9-Sep-19 7-Sep-19 - 6-Sep-19 5-Sep-19 10-Sep-19 - 11-Sep-19 -

- - PS SW - - - SW SW - SW SW PS - PS -

- - 1 2 - - - 1 1 - 1 1 1 - 1 -

- - 10 - - - - - - - 15 15 - - - -

- - No - - - - - - - No No No - No -

- - 0.4 - - - - - - - - - - - - -

- - 653110 668487 - - - 668197 667839 - 660639 659508 665213 - 654071 -

- - 5525511 5487353 - - - 5486669 5487544 - 5493026 5496610 5489496 - 5511028 -

- - 8-Sep-19 7-Sep-09 - - - 9-Sep-19 7-Sep-19 - 6-Sep-19 5-Sep-19 10-Sep-19 - 11-Sep-19 -

- - PS SW - - - - SW - SW SW SW - SW -

- - 1 2 - - - 1 1 - 1 1 1 - 1 -

- - 15 - - - - - - - - 17 - - - -

- - No - - - - - - - No No No - No -

- - 0.5 - - - - - - - - - - - - -

- - 653131 - - - - - 667672 - - - - - 654155 -

- - 5525747 - - - - - 5487636 - - - - - 5511020 -

- - 8-Sep-19 - - - - - 7-Sep-19 - - - - - 11-Sep-19 -

- - PS - - - - - SW - - - - - - -

- - 1 - - - - - 1 - - - - - - -

- - 10 - - - - - - - - - - - - -

- - No - - - - - Yes - - - - - No -

- - 0.5 - - - - - - - - - - - - -

- - 653155 - - - - - 667646 - - - - - 654357 -

- - 5525810 - - - - - 5487698 - - - - - 5510879 -

- - 8-Sep-19 - - - - - 7-Sep-19 - - - - - 11-Sep-19 -

- - PS - - - - - SW - - - - - SW -

- - 1 - - - - - 1 - - - - - 1 -

- - 10 - - - - - - - - - - - - -

- - No - - - - - - - - - - - No -

- - 0.5 - - - - - - - - - - - - -

Mine-exposed

Michel Creek

4
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Table G.218: Kick and Sweep at Reference and Mine-exposed Areas, RAEMP 2019

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Easting

Northing

Date

Samplers' Initials

Number of Jars

Total Kick Distance (m)

Full Transect (Yes / No)

Number of Transects

Note: "-" indicates no data available.

Management Unit

Exposure Status

Stream Name

Station ID

S
ta

tio
n

 1
S

ta
tio

n
 2

S
ta

tio
n

 3
S

ta
tio

n
 4

S
ta

tio
n

 5
Reference

Wigwam 
River

RG_WWRL RG_EL1 RG_ELDFE RG_ELELKO RG_ELH93

646174 651474 640103 639303 633724

5458857 5508071 5479694 5462834 5449133

11-Sep-19 9-Sep-19 6-Sep-19 7-Sep-19 6-Sep-19

PS PS PS PS PS

1 1 1 1 1

10 10 10 10 15

No No No No No

0.4 0.2 0.3 0.2 0.2

646317 651492 - 639359 633789

5458904 5508198 - 5462845 5449164

11-Sep-19 9-Sep-19 - 7-Sep-19 6-Sep-19

PS PS - PS PS

1 1 - 1 1

10 10 - 10 8

No No - No No

0.4 0.2 - 0.2 0.1

646457 651503 - 639364 633845

5458474 5508245 - 5462888 5449163

11-Sep-19 9-Sep-19 - 7-Sep-19 6-Sep-19

PS PS - PS AG

1 1 - 1 1

10 10 - 15 10

No No - No No

0.5 0.2 - - 0.1

- 651575 - 639362 -

- 5508346 - 5463301 -

- 9-Sep-19 - 7-Sep-19 -

- PS - JI -

- 1 - 1 -

- 10 - 10 -

- No - No -

- 0.4 - 0.3 -

- 651611 - 639484 -

- 5508378 - 5463571 -

- 9-Sep-19 - 7-Sep-19 -

- PS - - -

- 1 - - -

- 15 - - -

- No - - -

- 0.5 - - -

5

Mine-exposed

Elk River
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Rehabilitation Project Objective Date of completion

LCO Phase II: Henretta Creek culvert 
Fish passage improvement

-improve fish passage of the culvert for 
multiple life stages between lower Henretta 
Creek and the outlet pool

October 11-17, 2016

-restore channel form and function, improve 
fish cover with LWD structures
-establish diverse riparian community

LCO Phase II: Fording River at the 
Multiplate Fish Passage Improvement

-improve passage for multiple WCT life 
stages

September 1-October 27, 
2016

-increase habitat complexity by restoring 
suitable proportion of pools, riffles, and 
glides
-establish diverse riparian community
-riprap apron to stabilize the toe of the CCR, 
including LWD placement
-riparian streambank plantings
-restore connectivity of fish habitat around 
the AWTF intake and outfall structure
-60m x1m bypass channel constructed 
including a series of riffle habitat
-improve BT and WCT habitat in Reach 1 of 
Line Creek
-replace LWD that was washed out of Reach 
1 during 2013 flood
-improve WCT migration and rearing by 
creating habitat complexity (deep holding 
pool areas)
-improve habitat quality with riparian planting 
(willow and cottonwood)

-improve channel and pond habitat of Fish 
Pond Creek that was reduced in 2013 flood

-reestablish riparian vegetation.
-improve quality of overwintering habitat in 
the lake
-improve floodplain at outlet channel and 
riparian community
-improve summer rearing and spawning 
habitat for WCT

BRE: Grave Culvert/Bridge 
Replacement #1

-improve connectivity within Grave Creek for 
fish

October 2017

BRE: Grave Culvert/Bridge 
Replacement #2

-improve connectivity within Grave Creek for 
fish

October 2018

August 9-30, 2018

FRO Swift: Fish Habitat Offsetting 
Fish Pond Creek

August 22-October 13, 
2017

FRO Swift: Fish Habitat Offsetting 
Henretta Lake and outlet Channel 
Rehabilitation

Sept 19-October 17, 
2017

Table G.219:  Habitat Rehabilitation Projects (2016 to 2018) as per the Regional Fish 
Habitat Management Plan (Teck 2016)

WLC AWTF: Bypass Channel
October 25- November 
18, 2016

WLC AWTF: Line Creek Reach 1 
Large Woody Debris (LWD) 
Placement

August 8-15, 2017

FRO AWTF-S: Fish Habitat Offsetting 
Fording River Rehabilitation near Swift 
Creek Extension

August 10-October 3, 
2018

LCO Phase II: Fording River 
Rehabilitation near the concrete arch 
crossing

August 23-October 28th 

2016

LCO Phase II: Fording River 
Rehabilitation near the North Tailings 
Pond

August 25-31, September 
12-October 7, 2016

EVO Elk River CCR Toe Bank 
Protection Project
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HA1 INTRODUCTION 

HA1.1 Background 

A variety of factors can influence the chemical and biological measurements made in an 

environmental study and thus affect the accuracy and/or precision of the data.  Inconsistencies 

in sampling or laboratory methods, use of instruments that are inadequately calibrated or which 

cannot measure to the desired level of accuracy or precision, and contamination of samples in 

the field or laboratory are just some of the potential factors that can lead to the reporting of 

data that do not accurately reflect actual environmental conditions.  Depending on their 

magnitude, inaccuracy or imprecision have the potential to affect the reliability of conclusions 

made from the data.  Therefore, it is important to ensure that monitoring programs incorporate 

appropriate steps to control the non-natural sources of data variability (i.e., minimize the 

variability that does not reflect natural spatial and/or temporal variability in the environment).   

Data quality, as a concept, is meaningful only when it relates to the intended use of the data.  

That is, one must know the context in which the data will be interpreted in order to establish a 

relevant basis for judging whether or not the data set is adequate.  A Data Quality Review 

(DQR) involves comparison of field and laboratory measurement performance to Data Quality 

Objectives (DQOs) established for a particular study, such as evaluation of Laboratory 

Reporting Limits (LRLs), blank sample data, data precision (based on field and laboratory 

duplicate samples), and data accuracy (based on matrix spike recoveries and/or analysis of 

standards or certified reference materials).   

As specified in the Koocanusa Reservoir Monitoring Program study design (Minnow 2018), 

chemistry analyses were completed by laboratories accredited by the Canadian Association 

for Laboratory Accreditation (CALA), and DQOs were established at the outset of the field 

program to reflect reasonable and achievable performance expectations (Appendix Table 

A.1).1  Programs involving many samples and analytes usually have some results that exceed 

the DQOs.  This is particularly so for multi-element scans (e.g., ICP scans for metals) because 

the analytical conditions are not necessarily optimal for every element included in the scan.   

 

 

 

1 Data Quality Objectives (DQOs) set by the analytical laboratories were applied to samples collected in support of 
the 2019 Koocanusa Reservoir Monitoring Program. 
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A DQR was conducted on all laboratory data reported in 2018 and 2019 in support of the 2019 

Koocanusa Reservoir Monitoring Program Report. The objective of the DQR is to define the 

overall quality of the data presented in the report, and, by extension, the confidence with which 

the data can be used to derive conclusions. The intent of the DQR is not to reject 

measurements that did not meet a DQO, but to ensure that questionable data received more 

scrutiny to determine what effect, if any, were had on interpretation of results within the context 

of the project. 

HA1.2 Laboratory Reporting Limits 

An LRL is the lowest concentration of an analyte that can be reported with a reasonable degree 

of accuracy and precision and is ideally synonymous with the lower limit of quantitation (LLOQ).  

The LLOQ is the lowest concentration of an analyte that can be reliably measured within 

specific limits of precision and accuracy during routine operating conditions, as opposed to 

being detected which, in most cases, is the lowest concentration on the calibration curve.  The 

LRL is typically three to ten times the method detection limit (MDL); however, some guidelines 

are so low the LRL is equal to the MDL to report the guideline.  Achieving satisfactory LRLs is 

important when comparing concentrations to guidelines for that medium.  If the LRL is above 

the guideline, the data cannot be accurately interpreted.  Consistency is also important for 

LRLs when taking consecutive samples.  Changes in LRLs between laboratory reports can 

affect summary calculations and also introduce confounding factors when assessing trends.  

For the 2019 Koocanusa Reservoir Monitoring Program Interpretive Report, LRLs were 

screened against guidelines, Elk Valley Water Quality Plan (EVWQP) benchmarks, and site-

specific screening values, as appropriate. 

HA1.3 Quality Control Samples 

Typically, a DQR involves the examination of analytical results associated with several types 

of Quality Control (QC) samples were assessed based on samples collected (or prepared) in 

the field and laboratory. These samples, and a description of each, include the following: 

 Blanks are samples of de-ionized water and/or appropriate reagent(s) that are handled 

and analyzed the same way as regular samples.  These samples will reflect 

contamination of samples occurring in the field (in the case of field or trip blanks) or the 

laboratory (in the case of laboratory or method blanks).  Concentrations of analytes 

should not be below the LRL. 

 Field Duplicates are samples collected from a randomly selected field station that are 

homogenized to the extent possible, split, and analyzed separately in the laboratory.  

The duplicate samples are handled and analyzed in an identical manner in the 
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laboratory.  These samples reflect variability introduced during the handling of field 

samples (e.g., during homogenization), both in the field and laboratory, and therefore 

provide a measure of field sampling and laboratory precision.   

 Laboratory Duplicates are replicate sub-samples created in the laboratory from 

randomly selected field samples which are sub-sampled and then analyzed 

independently using identical analytical methods.  The laboratory duplicate sample 

results reflect variability introduced during laboratory sample handling and analysis and 

thus provide a measure of laboratory precision.   

 Spike Recovery Samples are created in the laboratory by adding a known 

amount/concentration of a given analyte (or mixture of analytes) to a randomly selected 

test sample previously divided to create two sub-samples.  The spiked and regular sub-

samples are then analyzed in an identical manner.  The spike recovery represents the 

difference between the measured spike amount (total amount in spiked sample minus 

amount in original sample) relative to the known spike amount (as a percentage). Two 

types of spike recovery samples are commonly analyzed. Spiked blanks are created 

using laboratory control materials, whereas matrix spikes are created using field-

collected samples. The analysis of spiked samples provides an indication of the 

accuracy of analytical results. 

 Certified Reference Materials are commercially prepared (or commercially-

homogenized) samples containing known chemical concentrations that are processed 

and analyzed along with batches of environmental samples. The sample results are 

then compared to target results to provide a measure of analytical accuracy.  The 

results are reported as the percent of the known amount that was recovered in the 

analysis. 

Two additional types of QC, specific to benthic invertebrate and zooplankton community 

samples, included:  

 Organism Recovery Checks for benthic invertebrate and zooplankton community 

samples involve the re-processing of previously sorted material from a randomly 

selected sample to determine the number of invertebrates and plankton that were not 

recovered during the original sample processing.  The reprocessing is conducted by 

an analyst not involved during the original processing to reduce any bias.  This check 

allows the determination of accuracy through assessment of recovery efficiency.  

 Sub-Sampling Error is assessed for studies in which benthic invertebrate and 

plankton community samples require sub-sampling (due to excessive sample volume 

and/or invertebrate density).  By comparing the numbers of benthic invertebrates or 
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plankton recovered between at least two sub-samples, this measure provides an 

evaluation of how effective the sub-sampling method was in evenly dividing the original 

sample.  Therefore, sub-sampling error provides a measure of analytical accuracy and 

precision.  The processing of entire benthic invertebrate community samples in 

representative sample fractions also allows an evaluation of sub-sampling accuracy.  

One additional QC type, specific to fish aging samples, included: 

 Fish aging checks involve the re-processing of randomly-selected fish aging 

structures (e.g., otoliths, fin rays, or scales) by a second analyst to determine the 

precision of fish age estimates.  The re-processing is completed by an analyst not 

involved during the original processing to reduce bias.  The original analyst and second 

analyst both assign a confidence index (e.g., G = good; pattern is clear and age is 

easily identified) to each age estimate and check. 
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HA2 WATER SAMPLES 

HA2.1 Laboratory Reporting Limits 

The analytical reports from ALS Environmental (ALS) for 2018 and 2019 (Appendix A) were 

examined to provide an inventory of analytes for which the sample results were equal to or 

below the target LRL. The LRLs for these analytes were also assessed relative to the working 

(BCMOE 2017) and approved (BCMOECCS 2019) British Columbia water quality guidelines 

(BC WQG) for the protection of freshwater aquatic life, EVWQP Level 1 Benchmarks for water 

quality (Teck 2014), and relevant site-specific benchmarks (Appendix Table A.2).  

Several parameters were consistently (i.e., 100% of samples) reported at concentrations less 

than the LRL in 2018 and 2019; these included: bromide, and dissolved antimony, beryllium, 

bismuth, boron, cobalt, mercury, nickel, silver, thallium, titanium, and vanadium (Appendix 

Table A.2). Additionally, dissolved mercury in 2018, orthophosphate, total bismuth, silver, 

thallium, and titanium, and dissolved copper in 2019 were also consistently below the LRL. 

Selenium concentrations were detectable in all samples in 2018 and 2019. The LRLs achieved 

for water samples were lower than the BC WQG and EVWQP Level 1 benchmarks for all 

analytes (Appendix Table A.2). Overall, the achieved LRLs were appropriate for this study. 

HA2.2 Field and Laboratory Blanks 

A total of five field blank samples and five trip blank samples were used to assess field 

sampling contamination (Appendix Table A.3). The DQO used for laboratory blanks were 

applied to the trip and field blanks (Appendix Table A.1). Of the 656 results that were reported 

for trip and field blanks, nine were greater than the LRL: 

 total suspended solids (TSS) in one sample; 

 turbidity in one sample;  

 ammonia in three samples; 

 dissolved orthophosphate in one sample; and 

 total barium, chromium, and tin (one sample). 

However, detectable concentrations measured in blank samples are only considered reliable 

if they are greater than five-times the LRL (Appendix Table A.1). None of the detectable 

concentrations were greater than five-times the LRL, therefore, these results are expected to 

have a negligible impact on data interpretability for this particular study.  
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A total of 301 method blank samples were analyzed by ALS (179 method blank samples from 

2018 and 122 samples from 2019; see Appendix A for applicable laboratory reports). Of the 

1,655 reported method blank results, 11 had reportable concentrations greater than the LRL: 

 total dissolved solids (TDS) in one sample; 

 acidity (as CaCO3) in one sample; 

 alkalinity (as CaCO3) in one sample; 

 phosphorus in two samples; 

 total molybdenum and manganese (two samples each), and total thallium (one 

sample); and 

 dissolved copper in one sample. 

None of the detectable concentrations were greater than five-times the LRL, with the exception 

of a single dissolved copper concentration (0.00149 milligrams per litre [mg/L]; 

LRL = 0.00020 mg/L) from laboratory report L2291233 (Appendix A). Overall, the number of 

detectable concentrations was low and detectable concentrations were within five-times the 

LRL for all but one sample. In addition, there was no detectable concentrations for selenium, 

sulphate, cadmium, and nitrate in either the field or laboratory blanks, which have long-term 

water as part of the EVWQP (Teck 2014).  Therefore, the results are expected to have a 

negligible impact on data interpretability.  

HA2.3 Data Precision 

HA2.3.1 Field Duplicate Samples 

A total of four field duplicate samples were collected to assess field sampling precision (one 

sample in 2018 and three samples in 2019; Appendix Table A.4). However, sampling 

techniques varied; samples were collected as split samples or side-by-side duplicates, the 

latter of which would be expected to result in greater variability among sample results. 

Additionally, for split samples, the sample aliquots in the larger “general” bottles would not be 

considered true splits (i.e., the smaller sample bottles would have been filled from these 

containers, and then these containers would have been filled directly from the sampling area).   

Of the analytes with long-term targets under the EVWQP (i.e., selenium, nitrate, sulphate, and 

total cadmium; Teck 2014), selenium, nitrate and sulphate had the best field sampling precision 

(Appendix Table A.4). For selenium, RPDs between paired results were ≤4.4%.  For sulphate 

and nitrate, RPDs between paired samples were ≤1.7% and 5.4%, respectively.  For cadmium, 
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RPDs between paired results were ≤11%. The higher RPD was based on a pair with one result 

that was equal to the LRL, and the other that was within the five-times the LRL.2 

Field sampling precision was also good for TDS and nickel, both of which have site-specific 

screening values (Appendix Table A.2). For TDS, RPDs between paired results were 

consistently less than 7.5% (Appendix Table A.4). For nickel, RPDs between paired 

concentrations were below the LRL, with the exception of one pair that had an RPD of 6.1% 

(both results were less than the five-times the LRL; Appendix Table A.4).  

For the remaining analytes, the mean and median RPDs for paired concentrations were less 

than 40%, with the exception of ammonia. For ammonia, the mean RPD was 56%, with one 

pair of results with an RPD of 98%. The higher RPD was based on both results from each pair 

concentration being less than the five-times the LRL (Appendix Table A.4).   

Field precision and reproducibility are considered good for the analytes with long-term targets 

under the EVQWP (i.e., selenium, nitrate, sulphate, total cadmium, nickel and TDS; Teck 

2014), and fair to good for the remaining analytes. Overall, the field sampling precision is 

considered acceptable for the purpose of this study. 

HA2.3.2 Laboratory Duplicate Samples 

A total of 53 laboratory duplicate samples were used to evaluate analytical precision (n = 30 

duplicate samples in 2018 and n = 23 samples in 2019; Appendix A). For all paired samples, 

comparisons were within the laboratory DQO set by the analytical laboratory (Appendix Table 

A.1). The laboratory analytical precision can therefore be considered excellent. 

HA2.4 Data Accuracy 

Data accuracy was evaluated based on results for Certified Reference Materials (CRM), 

Laboratory Control Samples (LCS), and Matrix Spike (MS) samples.  Specifically, 52 CRM 

samples, 283 LCS samples, and 30 MS samples were analyzed to produce 52, 1,381, and 433 

individual results, respectively (see Appendix A). All CRM and LCS results met the laboratory 

DQO, except one total bismuth and one dissolved chromium in an LCS (see laboratory report 

L2333505 and L2112645 in Appendix A). The laboratory DQO was marginally exceeded by 

less than 10% and therefore are still considered acceptable as per Canadian Council of 

 

 

2 Greater RPDs between paired results for water chemistry are considered more acceptable when concentrations 
are close to the LRL (e.g., within five-times the LRL; BCMOE 2013). 
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Ministers of the Environment (CCME). For 58 MS results (i.e., 13% of the total MS results), 

analyte concentrations were high in the background samples (i.e., the field sample used as the 

base for the MS sample) and the analytical laboratory was unable to accurately calculate the 

recovery of the spiked material.  Affected analytes in MS samples include the following:   

 total aluminum in two samples; 

 total manganese in one sample; 

 total barium, calcium, magnesium, sodium, and strontium in five samples; and 

 dissolved barium, calcium, magnesium, sodium, and strontium in six samples. 

None of the long-term water quality targets under the EVWQP (Teck 2014) had DQO 

exceedances, and few of the remaining analytes exceeded the DQO overall, the accuracy of 

the laboratory is considered good. 
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HA3 SEDIMENT SAMPLES 

HA3.1 Laboratory Reporting Limits 

The analytical reports from ALS for sediment samples collected in 2018 and 2019 (see 

Appendix A) were examined to provide an inventory of analytes for which sample results were 

less than the LRL (Appendix Table A.6). The LRLs for these analytes were assessed relative 

to existing British Columbia Working Sediment Quality Guidelines (BC WSQG; BCMOE 2017) 

and the alert concentration for selenium (BCMOECCS 2019).   

Few metals were consistently (i.e., 100% of samples) reported at concentrations less than the 

LRL in 2018 and 2019; these included: boron (2019 only), sulphur, tin, and tungsten 

(Appendix Table A.5). Several of the polycyclic aromatic hydrocarbons (PAHs) were 

consistently less than the LRL (i.e., no detectable concentrations), with the greatest number 

below the LRL in 2019. Acenaphthene, fluorene, and quinoline concentrations were 

consistently less than the LRL in 2018 and 2019. Additionally, acenaphthylene, 

benzo(a)pyrene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 

dibenz(a,h)anthracene, fluoranthene, and fluorene were consistently less than the LRL in 

2019. For selenium, seven samples in 2018 and five samples in 2019 had concentrations 

below the LRL (Appendix Table A.5).  

The LRLs for metals and PAHs measured in sediment samples from 2018 and 2019 were less 

than applicable BC WSQG as well as the alert concentration for selenium (Appendix 

Table A.5). Overall, the achieved LRLs were appropriate for this study. 

HA3.2 Laboratory Blanks 

A total of 23 laboratory method blank samples were analyzed by ALS (17 method blank 

samples in 2018 and six method blank samples in 2019; see Appendix A). All 291 reported 

method blank results were below the laboratory DQO (Appendix Table A.1). Thus, the method 

blank results for this study indicated no inadvertent contamination of samples within the 

laboratory during analysis. 

HA3.3 Data Precision 

HA3.3.1 Field Duplicate Samples 

A total of three field duplicate samples were collected to assess the precision of field sampling 

(Appendix Table A.6). Samples were collected as split samples (i.e., a larger sample was 

homogenized and split into two duplicate sub-samples); however, some variability is expected, 

based on the heterogeneity of sediments. For selenium, RPDs between paired results were 
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≤9.52 (Appendix Table A.6). The mean and median RPDs for paired concentrations were 

≤35%, with the exception of mercury which had mean and median RPDs of 52% and 45%, 

respectively. The greatest variability between paired concentrations (i.e., RPDs greater than 

35%) was observed for mercury in two samples, fluoranthene, perylene, and pyrene in one 

sample each (Appendix Table A.6). Overall, field precision and reproducibility are considered 

good for selenium and other metals and PAHs; however, results for mercury and the PAHs 

listed above should be interpreted with caution. 

HA3.3.2 Laboratory Duplicate Samples 

A total of nine laboratory duplicate samples were used to evaluate laboratory precision (see 

Appendix A). The RPD between all 169 laboratory duplicate measurements were within the 

laboratory DQO (Appendix Table A.1; Appendix A), indicating that laboratory analytical 

precision was excellent. 

HA3.4 Data Accuracy 

Data accuracy was evaluated based on the analysis of CRM, LCS, internal reference material 

(IRM), and MS samples. Specifically, three CRM, 21 LCS, 12 IRM, and two MS were used to 

produce 69, 201, 76, and 44 results, respectively, for the three laboratory reports (no matrix 

spike samples were analyzed in 2019;  laboratory report L2334973 in Appendix A). All LCS, 

IRM, and MS results met the laboratory DQO. For CRM, one phosphate marginally exceeded 

the DQO by less than 10% and therefore are still considered acceptable as per CCME (see 

laboratory report L2157301 in Appendix A). Since there was only one exceedance of the DQO 

overall, the accuracy achieved by the laboratory in this study can be considered excellent. 
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HA4 BENTHIC INVERTEBRATE COMMUNITY  

The analysis of benthic invertebrate community samples involved concurrent assessment of 

data quality, including sub-sampling accuracy, precision and percent recovery of organisms.  

Canadian Aquatic Biomonitoring Network (CABIN) protocols were followed for sub-sampling 

(i.e., identification of a minimum 300 invertebrates), which often resulted in only 5% of a sample 

being assessed. The subsampled benthic invertebrate community met the DQO of 20%, 

having a precision range of 7.8% (Appendix Table A.7). Overall, the subsampling precision 

was excellent. Sub-sampled fractions range from a whole sample to 1/8 of a sample sorted 

(Appendix Table A.8). 

To measure the effectiveness of the sorters, 10% of samples were selected at random for re-

sorting analysis by a different sorter. Sorting efficiency (i.e., percent recovery) of benthic 

invertebrate samples was average; achieving an average of 88% for the two samples 

evaluated (Appendix Table A.9).  Sorting efficiency was below the DQO of 90% recovery for 

one of the two re-sorted samples, with a percent recovery of 82% (Appendix Table A.9). 

Because the average percent recovery was just below the target DQO (i.e., 1.9% below), the 

benthic invertebrate community sample recovery was considered acceptable. 

A detailed report providing discussion related to benthic invertebrate sample processing and 

QC (prepared by the analytical laboratory, ZEAS Incorporated) is included in Appendix A. 
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HA5 BENTHIC INVERTEBRATES TISSUE CHEMISTRY 

HA5.1 Laboratory Reporting Limits 

The analytical reports from Saskatchewan Research Council Environmental Analytical 

Laboratory (SRC; Appendix A) were examined to provide an inventory of analytes for which 

the sample results were less than the LRL. Additionally, LRLs for selenium were assessed 

relative to the 4 µg/g dw BCMOECCS (2019) guideline and the most conservative (i.e., lowest) 

EVWQP (i.e., the 11 µg/g dw benchmark for dietary effects to juvenile fish; Golder 2014).    

Few metals were consistently (i.e., 100% of samples) reported at concentrations less than the 

LRL in 2018 including antimony, molybdenum, silver, thallium, and tin (Appendix Table A.10). 

Selenium concentrations were detectable in all samples, with the exception of two samples in 

2018 (see laboratory report 2018-8134 in Appendix A). In addition, achieved LRLs for selenium 

were below the BCMOECCS guideline and the lowest EVWQP Level 1 Benchmark (Appendix 

Table A.10). Therefore, the achieved LRLs were considered appropriate for the study. 

HA5.2 Data Precision 

A total of 14 laboratory duplicate samples were analyzed to evaluate laboratory precision within 

the benthic invertebrate tissue chemistry reports (Appendix A). Of the 360 duplicate pair 

results, only one titanium sample exceeded the laboratory DQO (Appendix Table A.1; 

Appendix A).  Because only one sample exceeded the laboratory DQO, the laboratory 

precision and reproducibility were considered acceptable for the study. 

HA5.3 Data Accuracy 

Data accuracy was evaluated based on the Reference Materials and Standards (RMS) within 

the SRC analytical reports (see Appendix A). A total of 14 RMS samples were used and 168 

results were reported. All reported RMS results were within the laboratory DQO (Appendix 

Table A.1), therefore the accuracy achieved by the laboratory in this study was considered 

excellent. 



minnow environmental inc. Teck Coal Limited 
Project 197202.0008 Data Quality Review 

 November 2020 |  HA-13 

HA6 PLANKTON COMMUNITY AND TISSUE CHEMISTRY 

HA6.1 Laboratory Reporting Limits 

The analytical reports from SRC (Appendix A) were examined to provide an inventory of 

analytes for which the sample results were less than the LRL. Selenium concentrations were 

consistently detectable in all zooplankton tissue chemistry samples (Appendix Table A.11). 

Additionally, all analytes had one or more detectable concentrations for all 2018 and 2019 

samples. Therefore, the achieved LRLs were considered excellent for the study. 

HA6.2 Data Precision 

A total of 14 laboratory duplicate samples were analyzed to evaluate laboratory precision within 

the zooplankton tissue chemistry reports (Appendix A). Of the 360 duplicate pair results, only 

one titanium sample exceeded the laboratory DQO (Appendix Table A.1; Appendix A). 

Because only one duplicate sample exceeded the laboratory DQO, and selenium samples 

were within the DQO, the laboratory precision and reproducibility were considered acceptable 

for the study. 

HA6.3 Data Accuracy 

Data accuracy was evaluated based on the results of 12 RMS within all the laboratory reports 

from SRC (Appendix A). All 142 RMS results were within the laboratory DQO (Appendix Table 

A.1), and therefore demonstrated excellent analytical accuracy. 

HA6.4 Abundance and Biomass Accuracy 

Zooplankton abundance and biomass were re-measured in a total of five samples (10% of 

samples) to evaluate sub-sampling accuracy and taxonomic consistency within the 

zooplankton enumeration and identification laboratory report (Appendix A). There was a high 

percent of variability between the duplicate pairs for both zooplankton abundance and biomass 

(Appendix Table A.12). Zooplankton abundance had a mean RPDs of 11% to 46% between 

the pairs, with DQO exceedances in 0% to 67% of the duplicate pair results (Appendix 

Table A.12). Zooplankton biomass had average RPDs of 19% to 77% between the pairs, with 

DQO exceedances in 40% to 100% of the duplicate results (Appendix Table A.13).  

Phytoplankton abundance and biomass were re-measured in one sample (10% of samples; 

Appendix A).  There was minimal variability between the duplicate pairs for both abundance 

and biomass, with mean RPDs of 19% and 12% for abundance and biomass respectively, and 

DQO exceedances in 25% of the duplicate pair results for both measures (Appendix Table 

A.13) 
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Since there is high variability between the duplicate results, and many of the duplicate pairs 

had RPD exceedances of ≥20%, the zooplankton community results should be interpreted with 

caution.  Phytoplankton community results can be interpreted with more confidence.  
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HA7 FISH TISSUE CHEMISTRY 

HA7.1 Laboratory Reporting Limits 

The analytical laboratory reports from SRC (Appendix A) were examined to provide an 

inventory of analytes for which the samples were less than the LRL (Appendix Table A.14). 

The LRLs for these analytes were assessed relative to appropriate guidelines for small-bodied 

fish (e.g., redside shiner [Richardsonius balteatus] and peamouth chub [Mylocheilus caurinus]) 

and large-bodied fish (e.g., bull trout [Salvelinus confluentus], west cutthroat trout 

[Oncorhynchus clarkia], mountain whitefish [Prosopium williamsoni], etc.). Specifically, the 

Canadian Food Inspection Agency (CFIA) for chemical contaminants and toxins in fish and 

fish products (for arsenic, lead, mercury, and selenium; CFIA 2015) and the 4 µg/g dw interim 

selenium guideline for fish muscle (BCMOECCS 2019).  

Several metals were consistently (i.e., 100% of samples) reported at concentrations less than 

the LRL in 2018 and 2019; these included: beryllium, boron, and tin (Appendix Table A.14). 

Additionally, antimony, chromium, and vanadium were also consistently below the LRL in 

2018. Selenium concentrations were detectable in all samples but one from 2018 and were 

below the applicable BCMOECCS (2019) guideline for fish tissues. In 2018, arsenic 

concentrations were not detectable in 66% of the samples, and 22% of the arsenic LRLs 

exceeded the applicable CFIA (2015) guidelines (Appendix Table A.14). Lead concentrations 

were not detectable in 63% of the samples, and 22% of the lead LRLs exceeded the applicable 

CFIA (2015) guidelines (Appendix Table A.14). The 48 (22%) LRLs that exceeded the arsenic 

and lead guidelines in 2018 were the same samples from the laboratory report 2018-8314 

(Appendix A). Lastly, 29% of the mercury concentrations were not detectable in the 2018 

samples, and one sample exceeded the applicable CFIA (2015) guideline in 2018 

(Appendix Table A.14; laboratory report 2018-8314 in Appendix A). All 2019 LRLs were below 

the applicable CFIA (2015) and BCMOECCS (2019) guidelines (Appendix Table A.14). The 

LRLs achieved by SRC were considered good for selenium and other metals, however, results 

from 2018 for arsenic and lead should be interpreted with caution. 

HA7.2 Data Precision 

A total of 31 laboratory duplicate samples were used to evaluate laboratory precision within 

the fish tissue chemistry reports from SRC (Appendix A). Seven of the 780 duplicate pair 

results exceeded the laboratory DQO: one barium, one iron, one titanium, one nickel and one 

strontium.  

 



minnow environmental inc. Teck Coal Limited 
Project 197202.0008 Data Quality Review 

 November 2020 |  HA-16 

Because a low number (i.e., 0.9% of the total results) of duplicate samples exceeded the 

laboratory DQO (Appendix A) the laboratory precision and reproducibility were considered 

acceptable for the study. 

HA7.3 Data Accuracy 

Data accuracy was evaluated based on the results of 19 RMS within the analytical reports from 

SRC (see Appendix A). All 226 RMS results were within the laboratory DQO (Appendix 

Table A.1), the accuracy achieved by the laboratory in this study was therefore considered 

excellent. 
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HA8 FISH AGING 

HA8.1 Data Precision 

Otoliths were used for the aging of redside shiner, peamouth chub, yellow perch (Perca 

flavescens), rainbow trout (Oncorhynchus mykiss), and northern pikeminnow (Ptychocheilus 

oregonensis) during the 2019 Koocanusa Reservoir Monitoring Program. 

To determine the precision of fish age estimates, a total of 255 aging structures that were 

analyzed by AAE Technical Service were re-processed by a second analyst (n = 195 in 2018 

and n = 60 2019; Appendix Table A.15). The original and second analyst assigned a 

confidence index to each age estimate and check, respectively. A final age estimate for each 

fish was assigned based on the outcomes of the original analysis and the re-assessment. For 

the 195 aging structures analyzed in 2018, original age estimates and age estimates based on 

the re-assessment were in agreement for 165 samples. The remaining samples were within 

one year of each other, with the exception of one peamouth chub (sample ID SCKR-PCC-29) 

which differed by two years (Appendix Table A.15). In 2019, the original age estimate and 

second age estimates were in agreement for 57 of the n = 60 samples that were re-checked.  

The age estimates for the remaining three samples were within one year of each other 

(Appendix Table A.15). Overall, the fish age data can be interpreted with a high level of 

confidence.   
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HA9 DATA QUALITY STATEMENT 

Overall the quality of the data collected for this project was considered acceptable for serving 

the derivation of conclusions associated with the objectives of the 2019 Koocanusa Reservoir 

Monitoring Program Report. 
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Water Chemistry Sediment Chemistry Tissue Chemistry
Benthic Invertebrate 

Community
Zooplankton Community

ALS ALS SRC ZEAS Salki

Analytical 
Laboratory 

Reporting Limits 
(LRL)

Comparison actual LRL 
versus target LRL

LRL for each parameter should be at least as low 
as applicable guidelines, ideally ≤1/10th guideline 

valuea

LRL for each parameter should be at least as low as 

applicable guidelines, ideally ≤1/10th guideline valuea

LRL for each parameter should 
be at least as low as applicable 

guidelines, ideally ≤1/10th 

guideline valuea

n/a n/a

Blank Analysis
Field or Laboratory 

Blank
Concentrations measured in blank samples should 

be <LRL b
Concentrations measured in blank samples should be 

<LRL b
n/a n/a n/a

Laboratory Duplicates
10% RPD (conductivity)

15% RPD (turbidity)
20% RPD (all remaining analytes)

5% RPD (sand, silt, clay)
20% RPD (moisture)

25% RPD (gravel)
30% RPD (Sb, As, Be, Bi, B, Cd, Ca, Cr, Co, Cu, Fe, Li, 

Mg, Mn, Ni, P, Se, S, Tl, W, U, V, Zn, Zr)
40% RPD (Al, Ba, Pb, Hg, Mo, K, Ag, Na, Sr, Sn, Ti)

50% RPD (PAHs)
Within 2X LRL (pH)

Dependent on the element and 
the applicable DL.  DQOs 

include 1-4xDL, 4-10xDL, 10-
20xDL, 20-100xDL and 

>100xDL, and are flagged by 
the laboratory QC protocols. 

n/a n/a

Organism Sub-Sampling 
Precision

n/a n/a n/a

≤20% difference between 
sub-samples; minimum of 

5% of each sample must be 
analyzed

≤20% difference between 
sub-samples; minimum of 

5% of each sample must be 
analyzed

Recovery of Blank Spike

60 to 140% (total silicon)
75 to 125% (TKN)

80 to 120% (orthophosphate, phosphorus, DOC, 
TOC, total and dissolved metals)

85 to 115% (TSS, TDS, turbidity, alkalinity, 
ammonia, Br)

90 to 110% (Cl, F, nitrate, nitrite, sulfate)

50 to 130% (naphthalene)
50 to 150% (acridine, 1-methylnaphthalene, perylene, 

quinoline)
60 to 130% (all PAHs)

80 to 120% (inorganic carbon, total metals)
90 to 110% (moisture, TOC)

n/a n/a n/a

Recovery Matrix Spike

70 to 130% (TKN, orthophosphate, phosphorus, 
DOC, TOC, total and dissolved metals)

75 to 125% (ammonia, Br, Cl, F, nitrate, nitrite, 
sulfate)

50 to 150% (PAHs) n/a n/a n/a

Recovery of Certified 
Reference Material, QC 

Standards

80 to 120% (orthophosphate, phosphorus)
85 to 115% (turbidity, alkalinity) 70 to 130% (total metals)c 80 to 120% n/a n/a

Organism Recovery n/a n/a n/a minimum 90% recovery n/a

Organism Sub-Sampling 
Accuracy

n/a n/a n/a 80-120% n/a

Instrument Accuracy n/a n/a n/a n/a n/a

a If no guideline or benchmark exists for a substance, the LRL should be less than predictions.
b Only applies to QC samples at concentrations <LRL or greater than 5X the LRL.
c The following metals had specific µg/g dw limits: B (0 to 8.2); Se (0.11 to 0.15); Ag (0.13 to 0.33); Tl (0.077 to 0.18); Sn (0 to 3.1); W (0 to 0.66); Zr (0 to 1.8).

Notes: ALS = ALS Environmental; SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Zeas = Zaranko Environmental Assessment Services Incorporated; AAE = AAE Tech Services Incorporated; n/a = not applicable; RPD = Relative Percent Difference;
PAHs = polycyclic aromatic hydrocarbons; 2X = two times; DL = detection limit; TKN = Total Kjeldahl Nitrogen; TOC = total organic carbon; DOC = dissolved organic carbon; Br = bromide; Cl = chloride; F = fluoride; TSS = total suspended solids; TDS = total dissolved solids; QC 
= quality control.

Table H.A.1:  Data Quality Objectives for Aquatic Ecological Samples in the Koocanusa Reservoir Monitoring Program, 2017 to 2019

Quality Control 
Measure

Quality Control Sample 
Type/Check

Study Component

Laboratory 
Precision

Accuracy



Table H.A.2: Laboratory Reporting Limit (LRL) Evaluation for Water Chemistry Analyses, 2018 and 2019

30-d 
Chronic

Maximum 2018 2019 2018 2019 2018 2019

Hardness (as CaCO3) mg/L - - - 0.50 0.50 - - 0 0
Total Suspended Solids mg/L - - - 1.0 1.0 - - 1 (2.94%) 10 (25%)
Total Dissolved Solids mg/L - - 1,000 13 - 20 13 - 20 0 0 0 0
Turbidity NTU - - - 0.10 0.10 - - 0 0
Alkalinity mg/L >20 - - 1.0 1.0 0 - 0 0
Ammonia (as N)e mg/L 0.261 1.92 - 0.0050 - 0.020 0.0050 0 0 1 (2.94%) 4 (10%)
Bromide (Br) mg/L - - - 0.050 0.050 - - 34 (100%) 40 (100%)
Chloride (Cl) mg/L 150 600 - 0.10 - 0.50 0.10 - 0.50 0 0 1 (2.94%) 0
Fluoride (F)f mg/L - 1.32 - 0.020 0.020 0 0 1 (2.94%) 0
Nitrate (as N) mg/L 3.0 32.8 3.0 0.0050 0.0050 0 0 1 (2.94%) 0
Nitrite (as N)g mg/L 0.020 0.060 - 0.0010 0.0010 0 0 9 (26%) 19 (48%)
Total Kjeldahl Nitrogen mg/L - - - 0.050 - 0.10 0.050 - - 11 (32%) 2 (5.00%)
Orthophosphate mg/L - - - 0.0010 0.0010 - - 17 (50%) 40 (100%)
Phosphorus (P)-Total mg/L - - - 0.0010 - 0.010 0.0020 - - 9 (26%) 13 (32%)
Sulfate (SO4)

f mg/L 309 - 429 0.30 0.30 0 0 1 (2.94%) 0
Dissolved Organic Carbon mg/L - - - 0.50 0.50 - - 0 0
Total Organic Carbon mg/L - - - 0.50 0.50 - - 0 0
Aluminum (Al) mg/L - - - 0.0030 - 0.0060 0.0030 - - 0 0
Antimony (Sb) mg/L 0.0090 - - 0.00010 - 0.00020 0.00010 0 0 30 (88%) 38 (95%)
Arsenic (As) mg/L - 0.0050 - 0.00010 - 0.00020 0.00010 0 0 0 0
Barium (Ba) mg/L 1.0 - - 0.00010 - 0.00020 0.00010 0 0 0 0
Beryllium (Be) µg/L 0.13 - - 0.020 - 0.040 0.020 0 0 28 (82%) 39 (98%)
Bismuth (Bi) mg/L - - - 0.000050 - 0.00010 0.000050 - - 33 (97%) 40 (100%)
Boron (B) mg/L 1.2 - - 0.010 - 0.020 0.010 0 0 33 (97%) 36 (90%)
Cadmium (Cd) µg/L - - - 0.0050 - 0.010 0.0050 - - 16 (47%) 18 (45%)
Calcium (Ca) mg/L - - - 0.050 - 0.10 0.050 - - 0 0
Chromium (Cr)h mg/L 0.0010 - - 0.00010 - 0.00020 0.00010 0 0 7 (20%) 2 (5.00%)
Cobalt (Co) µg/L 4.0 110 - 0.10 - 0.20 0.10 0 0 25 (74%) 27 (68%)
Copper (Cu) mg/L 0.0020 0.0032 - 0.00050 - 0.0010 0.00050 0 0 20 (59%) 28 (70%)
Iron (Fe) mg/L - 1.0 - 0.010 - 0.020 0.010 0 0 6 (18%) 8 (20%)
Lead (Pb)f mg/L 0.00640 0.0792 - 0.000050 - 0.00010 0.000050 0 0 12 (35%) 13 (32%)
Lithium (Li) mg/L - - - 0.0010 - 0.0020 0.0010 - - 1 (2.94%) 4 (10%)
Magnesium (Mg) mg/L - - - 0.10 0.10 - - 0 0
Manganese (Mn) mg/L 0.750 0.903 - 0.00010 - 0.00020 0.00010 0 0 0 0
Mercury (Hg)i µg/L 0.00125 - - 0.00050 0.00050 - 0.010 0 0 15 (44%) 19 (48%)
Molybdenum (Mo) mg/L 1.0 2.0 - 0.000050 - 0.00010 0.000050 0 0 0 0
Nickel (Ni)f mg/L 0.0938 - 0.123 0.00050 - 0.0010 0.00050 0 0 25 (74%) 37 (92%)
Potassium (K) mg/L - - - 0.050 - 0.10 0.050 - - 0 0
Selenium (Se) µg/L 2.0 - 19 0.050 - 0.10 0.050 0 0 0 0
Silicon (Si) mg/L - - - 0.10 - 0.20 0.10 - - 0 0
Silver (Ag)f mg/L 0.000050 0.00010 - 0.000010 - 0.000020 0.000010 0 0 33 (97%) 40 (100%)
Sodium (Na) mg/L - - - 0.050 - 0.10 0.050 - - 0 0
Strontium (Sr) mg/L - - - 0.00020 - 0.00040 0.00020 - - 0 0
Thallium (Tl) mg/L 0.00080 - - 0.000010 - 0.000020 0.000010 0 0 28 (82%) 40 (100%)
Tin (Sn) mg/L - - - 0.00010 - 0.00020 0.00010 - - 24 (70%) 34 (85%)
Titanium (Ti) mg/L - - - 0.010 0.010 - - 31 (91%) 40 (100%)
Uranium (U) mg/L 0.0085 - - 0.000010 - 0.000020 0.000010 0 0 0 0
Vanadium (V) mg/L - - - 0.00050 - 0.0010 0.00050 - - 24 (70%) 33 (82%)
Zinc (Zn)f mg/L 0.0132 0.0387 - 0.0030 - 0.0060 0.0030 0 0 23 (68%) 37 (92%)
Aluminum (Al) mg/L 0.050 0.10 - 0.0030 0.0030 0 0 0 0
Antimony (Sb) mg/L - - - 0.00010 - 0.00020 0.00010 - - 34 (100%) 40 (100%)
Arsenic (As) mg/L - - - 0.00010 - 0.00020 0.00010 - - 0 0
Barium (Ba) mg/L - - - 0.00010 - 0.00020 0.00010 - - 0 0
Beryllium (Be) µg/L - - - 0.020 - 0.040 0.020 - - 34 (100%) 40 (100%)
Bismuth (Bi) mg/L - - - 0.000050 - 0.00010 0.000050 - - 34 (100%) 40 (100%)
Boron (B) mg/L - - - 0.010 - 0.020 0.010 - - 34 (100%) 40 (100%)
Cadmium (Cd)f µg/L 0.574 0.208 0.0923 0.0050 - 0.010 0.0050 0 0 29 (85%) 35 (88%)
Calcium (Ca) mg/L - - - 0.050 - 0.10 0.050 - - 0 0
Chromium (Cr) mg/L - - - 0.00010 - 0.00020 0.00010 - - 30 (88%) 33 (82%)
Cobalt (Co) µg/L - - - 0.10 - 0.20 0.10 - - 34 (100%) 40 (100%)
Copper (Cu) mg/L - - - 0.00050 0.00050 - - 30 (88%) 40 (100%)
Iron (Fe) mg/L - 0.35 - 0.010 - 0.020 0.010 0 0 28 (82%) 31 (78%)
Lead (Pb) mg/L - - - 0.000050 - 0.00010 0.000050 - - 29 (85%) 36 (90%)
Lithium (Li) mg/L - - - 0.0010 0.0010 - - 4 (12%) 6 (18%)
Magnesium (Mg) mg/L - - - 0.10 0.10 - - 0 0
Manganese (Mn) mg/L - - - 0.00010 - 0.00020 0.00010 - - 13 (38%) 15 (38%)
Mercury (Hg) mg/L - - - 0.0000050 0.0000050 - - 34 (100%) 39 (98%)
Molybdenum (Mo) mg/L - - - 0.000050 - 0.00010 0.000050 - - 0 0
Nickel (Ni) mg/L - - - 0.00050 - 0.0010 0.00050 - - 34 (100%) 40 (100%)
Potassium (K) mg/L - - - 0.050 - 0.10 0.050 - - 0 0
Selenium (Se) µg/L - - - 0.050 - 0.10 0.050 - - 0 0
Silicon (Si) mg/L - - - 0.050 - 0.10 0.050 - - 0 0
Silver (Ag) mg/L - - - 0.000010 - 0.000020 0.000010 - - 34 (100%) 40 (100%)
Sodium (Na) mg/L - - - 0.050 - 0.10 0.050 - - 0 0
Strontium (Sr) mg/L - - - 0.00020 - 0.00040 0.00020 - - 0 0
Thallium (Tl) mg/L - - - 0.000010 - 0.000020 0.000010 - - 34 (100%) 40 (100%)
Tin (Sn) mg/L - - - 0.00010 - 0.00020 0.00010 - - 24 (70%) 37 (92%)
Titanium (Ti) mg/L - - - 0.010 0.010 - - 34 (100%) 40 (100%)
Uranium (U) mg/L - - - 0.000010 - 0.000020 0.000010 - - 0 0
Vanadium (V) mg/L - - - 0.00050 - 0.0010 0.00050 - - 34 (100%) 40 (100%)
Zinc (Zn) mg/L - - - 0.0010 - 0.0020 0.0010 - - 32 (94%) 37 (92%)

                   Shading indicates an LRL greater than the lowest EVWQP Level 1 Benchmark (Teck 2014) or relevant, site-specific screening value.
                   Shading indicates an LRL greater than the lowest BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019).

a Working (BCMOE 2017) or Accepted (BCMOECCS 2019) BC WQG for the Protection of Aquatic Life. 
b Where more than one EVWQP Level 1 benchmark was applicable, the most conservative (lowest) value was used (Teck 2014).
c The LRLs for all analytes were consistently less than the applicable BCWQG (BCMOE 2017; BCMOECCS 2019) and EVWQP Level 1 Benchmarks (Teck 2014).

e Based on most conservative guideline using highest temperature (20) and pH (8.51).
f Hardness-based guidelines calculated using the minimum hardness observed for all samples (97.6 mg/L)
g Minimum water quality guidelines for Nitrite (as N) reported in BCMOECCS (2019) for chloride concentrations < 2 mg/L
h Guideline for Chromium VI (0.001 mg/L) was selected because this is the principal species found in surface waters
i The most conservative guideline (0.00125 µg/L) was applied.
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Notes: BC WQG = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; LRL = Laboratory Reporting Limit;  - = no data/not applicable; CaCO3 = calcium carbonate; 
mg/L = milligrams per litre; NTU = Nephelometric Turbidity Units; µg/L = micrograms per litre.

d The total number of samples in 2018 was n = 34 (n = 33 water samples and n = 1 duplicate samples); in 2019, the total number of samples was n = 40 (n = 37 water samples and n = 3 duplicate 
samples).  Data for field and trip blanks are summarized in Table A.3.
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Table H.A.3:  Field Blank and Trip Blank Results for Water Chemistry Analyses, 2018 and 2019

30-d 
Chronic

Maximum 2018 2019 2018 2019

Hardness (as CaCO3) mg/L - - - 0.50 0.50 3 (100%) 6 (100%)
Total Suspended Solids mg/L - - - 1.0 1.0 - 3.0 3 (75%) 6 (100%)
Total Dissolved Solids mg/L - - 1,000 10 3.0 - 10 4 (100%) 6 (100%)
Turbidity NTU - - - 0.10 0.10 4 (100%) 5 (83%)
Alkalinity mg/L >20 - - 1.0 1.0 4 (100%) 6 (100%)
Ammonia (as N)e mg/L 0.261 1.92 - 0.0050 0.0050 2 (50%) 5 (83%)
Bromide (Br) mg/L - - - 0.050 0.050 4 (100%) 6 (100%)
Chloride (Cl) mg/L 150 600 - 0.10 - 0.50 0.10 - 0.50 4 (100%) 6 (100%)
Fluoride (F)f mg/L - 1.32 - 0.020 0.020 4 (100%) 6 (100%)
Nitrate (as N) mg/L 3.0 32.8 3.0 0.0050 0.0050 4 (100%) 6 (100%)
Nitrite (as N)g mg/L 0.020 0.060 - 0.0010 0.0010 4 (100%) 6 (100%)
Total Kjeldahl Nitrogen mg/L - - - 0.050 0.050 4 (100%) 6 (100%)
Orthophosphate mg/L - - - 0.0010 0.0010 3 (75%) 6 (100%)
Phosphorus (P)-Total mg/L - - - 0.0010 - 0.0020 0.0020 4 (100%) 6 (100%)
Sulfate (SO4)

f mg/L 309 - 429 0.30 0.30 4 (100%) 6 (100%)
Dissolved Organic Carbon mg/L - - - 0.50 0.50 2 (100%) 3 (100%)
Total Organic Carbon mg/L - - - 0.50 0.50 4 (100%) 6 (100%)
Aluminum (Al) mg/L - - - 0.0030 0.0030 4 (100%) 6 (100%)
Antimony (Sb) mg/L 0.0090 - - 0.00010 0.00010 4 (100%) 6 (100%)
Arsenic (As) mg/L - 0.0050 - 0.00010 0.00010 4 (100%) 6 (100%)
Barium (Ba) mg/L 1.0 - - 0.00010 0.00010 3 (75%) 6 (100%)
Beryllium (Be) µg/L 0.13 - - 0.020 0.020 4 (100%) 6 (100%)
Bismuth (Bi) mg/L - - - 0.000050 0.000050 4 (100%) 6 (100%)
Boron (B) mg/L 1.2 - - 0.010 0.010 4 (100%) 6 (100%)
Cadmium (Cd) µg/L - - - 0.0050 0.0050 4 (100%) 6 (100%)
Calcium (Ca) mg/L - - - 0.050 0.050 4 (100%) 6 (100%)
Chromium (Cr)h mg/L 0.0010 - - 0.00010 0.00010 4 (100%) 5 (83%)
Cobalt (Co) µg/L 4.0 110 - 0.10 0.10 4 (100%) 6 (100%)
Copper (Cu) mg/L 0.0020 0.0032 - 0.00050 0.00050 4 (100%) 6 (100%)
Iron (Fe) mg/L - 1.0 - 0.010 0.010 4 (100%) 6 (100%)
Lead (Pb)f mg/L 0.00640 0.0792 - 0.000050 0.000050 4 (100%) 6 (100%)
Lithium (Li) mg/L - - - 0.0010 0.0010 4 (100%) 6 (100%)
Magnesium (Mg) mg/L - - - 0.10 0.10 4 (100%) 6 (100%)
Manganese (Mn) mg/L 0.750 0.903 - 0.00010 0.00010 4 (100%) 6 (100%)
Mercury (Hg)i µg/L 0.00125 - - 0.00050 0.00050 4 (100%) 6 (100%)
Molybdenum (Mo) mg/L 1.0 2.0 - 0.000050 0.000050 4 (100%) 6 (100%)
Nickel (Ni)f mg/L 0.0938 - 0.123 0.00050 0.00050 4 (100%) 6 (100%)
Potassium (K) mg/L - - - 0.050 0.050 4 (100%) 6 (100%)
Selenium (Se) µg/L 2.0 - 19 0.050 0.050 4 (100%) 6 (100%)
Silicon (Si) mg/L - - - 0.10 0.10 4 (100%) 6 (100%)
Silver (Ag)f mg/L 0.000050 0.00010 - 0.000010 0.000010 4 (100%) 6 (100%)
Sodium (Na) mg/L - - - 0.050 0.050 4 (100%) 6 (100%)
Strontium (Sr) mg/L - - - 0.00020 0.00020 4 (100%) 6 (100%)
Thallium (Tl) mg/L 0.00080 - 0.000010 0.000010 4 (100%) 6 (100%)
Tin (Sn) mg/L - - - 0.00010 0.00010 4 (100%) 5 (83%)
Titanium (Ti) mg/L - - - 0.010 0.010 4 (100%) 6 (100%)
Uranium (U) mg/L 0.0085 - - 0.000010 0.000010 4 (100%) 6 (100%)
Vanadium (V) mg/L - - - 0.00050 0.00050 4 (100%) 6 (100%)
Zinc (Zn)f mg/L 0.0132 0.0387 - 0.0030 0.0030 4 (100%) 6 (100%)
Aluminum (Al) mg/L 0.050 0.10 - 0.0030 0.0030 2 (100%) 3 (100%)
Antimony (Sb) mg/L - - - 0.00010 0.00010 2 (100%) 3 (100%)
Arsenic (As) mg/L - - - 0.00010 0.00010 2 (100%) 3 (100%)
Barium (Ba) mg/L - - - 0.00010 0.00010 2 (100%) 3 (100%)
Beryllium (Be) µg/L - - - 0.020 0.020 2 (100%) 3 (100%)
Bismuth (Bi) mg/L - - - 0.000050 0.000050 2 (100%) 3 (100%)
Boron (B) mg/L - - - 0.010 0.010 2 (100%) 3 (100%)
Cadmium (Cd)f µg/L 0.574 0.208 0.0923 0.0050 0.0050 2 (100%) 3 (100%)
Calcium (Ca) mg/L - - - 0.050 0.050 3 (100%) 5 (100%)
Chromium (Cr) mg/L - - - 0.00010 0.00010 2 (100%) 3 (100%)
Cobalt (Co) µg/L - - - 0.10 0.10 2 (100%) 3 (100%)
Copper (Cu) mg/L - - - 0.00050 0.00050 2 (100%) 3 (100%)
Iron (Fe) mg/L - 0.35 - 0.010 0.010 2 (100%) 3 (100%)
Lead (Pb) mg/L - - - 0.000050 0.000050 2 (100%) 3 (100%)
Lithium (Li) mg/L - - - 0.0010 0.0010 2 (100%) 3 (100%)
Magnesium (Mg) mg/L - - - 0.10 0.005 3 (100%) 5 (100%)
Manganese (Mn) mg/L - - - 0.00010 0.00010 2 (100%) 3 (100%)
Mercury (Hg) mg/L - - - 0.0000050 0.0000050 2 (100%) 3 (100%)
Molybdenum (Mo) mg/L - - - 0.000050 0.000050 2 (100%) 3 (100%)
Nickel (Ni) mg/L - - - 0.00050 0.00050 2 (100%) 3 (100%)
Potassium (K) mg/L - - - 0.050 0.050 3 (100%) 5 (100%)
Selenium (Se) µg/L - - - 0.050 0.050 2 (100%) 3 (100%)
Silicon (Si) mg/L - - - 0.050 0.050 2 (100%) 3 (100%)
Silver (Ag) mg/L - - - 0.000010 0.000010 2 (100%) 3 (100%)
Sodium (Na) mg/L - - - 0.050 0.050 3 (100%) 5 (100%)
Strontium (Sr) mg/L - - - 0.00020 0.00020 2 (100%) 3 (100%)
Thallium (Tl) mg/L - - - 0.000010 0.000010 2 (100%) 3 (100%)
Tin (Sn) mg/L - - - 0.00010 0.00010 2 (100%) 3 (100%)
Titanium (Ti) mg/L - - - 0.010 0.010 2 (100%) 3 (100%)
Uranium (U) mg/L - - - 0.000010 0.000010 2 (100%) 3 (100%)
Vanadium (V) mg/L - - - 0.00050 0.00050 2 (100%) 3 (100%)
Zinc (Zn) mg/L - - - 0.0010 0.0010 2 (100%) 3 (100%)

                   Shading indicates blank concentrations greater than the LRL.
                   Shading indicates an LRL greater than the lowest EVWQP Level 1 Benchmark (Teck 2014) or relevant, site-specific screening value.
                   Shading indicates an LRL greater than the lowest BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019).

a Working (BCMOE 2017) or Accepted (BCMOECCS 2019) BC WQG for the Protection of Aquatic Life. 
b Where more than one EVWQP Level 1 benchmark was applicable, the most conservative (lowest) value was used (Teck 2014).
c The LRLs for all analytes were consistently less than the applicable BCWQG (BCMOE 2017; BCMOECCS 2019) and EVWQP Level 1 Benchmarks (Teck 2014).

e Based on most conservative guideline using highest temperature (20) and pH (8.51).
f Hardness-based guidelines calculated using the minimum hardness observed for all samples (97.6 mg/L).
g Minimum water quality guidelines for Nitrite (as N) reported in BCMOECCS (2019) for chloride concentrations < 2 mg/L.
h Guideline for Chromium VI (0.001 mg/L) was selected because this is the principal species found in surface waters.
i The most conservative guideline (0.00125 µg/L) was applied.

Notes: BC WQG = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; LRL = Laboratory Reporting Limit;  - = no data/not applicable; CaCO3 = calcium 

carbonate; mg/L = milligrams per litre; NTU = Nephelometric Turbidity Units; µg/L = micrograms per litre.

d Total n = 4 (n = 2 trip blanks and n = 2 field blanks) for 2018 and n = 6 (n = 3 trip blanks and n = 3 field blanks) for 2019. Additionally, some parameters were not consistently analyzed 
and reported for the blank samples; differences in sample numbers are reflected in the table.
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Table H.A.4: Field Duplicate Results for Water Chemistry Samples, 2018 to 2019

RG_ER DUP RPD (%) RG_GC DUP RPD (%) RG-GC DUP RPD (%) RG_TN_U1 DUP RPD (%)

Hardness (as CaCO3) mg/L 175 169 3.5 108 97.6 10 118 121 2.5 128 124 3.2

Total Suspended Solids mg/L 50.1 64.9 26 2.9 2.0 37 <1.0 1.7 52 <1.0 <1.0 -

Total Dissolved Solids mg/L 193 191 1.0 117 126 7.4 125 129 3.1 145 139 4.2

Turbidity mg/L 34.2 45.1 27 3.49 3.13 11 0.900 0.890 1.1 0.520 0.490 5.9

Ammonia (as N) mg/L 0.0106 0.0115 8.1 0.0193 0.00660 98 0.0103 0.00610 51 0.0137 0.00690 66

Bromide (Br) mg/L <0.050 <0.050 - <0.050 <0.050 - <0.050 <0.050 - <0.050 <0.050 -

Chloride (Cl) mg/L 4.20 4.20 0 1.56 1.58 1.3 1.87 1.90 1.6 1.97 1.93 2.1

Fluoride (F) mg/L 0.100 0.0990 1.0 0.0720 0.0730 1.4 0.0880 0.0900 2.2 0.0630 0.0600 4.9

Total Kjeldahl Nitrogen mg/L 0.270 0.245 9.7 0.113 0.121 6.8 0.114 0.0940 19 0.0850 0.0770 9.9

Nitrate (as N) mg/L 0.284 0.282 0.71 0.208 0.200 3.9 0.139 0.140 0.72 0.126 0.133 5.4

Nitrite (as N) mg/L 0.0016 0.0015 6.5 <0.0010 0.0011 9.5 0.0020 0.0021 4.9 0.0038 0.0036 5.4

Phosphorus (P)-Total mg/L 0.0261 0.0235 10 0.0040 0.0055 32 <0.0020 <0.0020 - <0.0020 <0.0020 -

Orthophosphate (P) - 
Dissolved

mg/L <0.0010 <0.0010 - <0.0010 <0.0010 - <0.0010 <0.0010 - <0.0010 <0.0010 -

Sulphate (SO4) mg/L 36.5 36.6 0.27 17.3 17.1 1.2 21.9 21.8 0.46 23.5 23.1 1.7
Dissolved Organic 
Carbon

mg/L 2.25 2.08 7.9 1.45 0.930 44 1.04 1.14 9.2 1.11 1.05 5.6

Total Organic Carbon mg/L 2.32 2.3 0.87 1.51 1.55 2.6 1.24 1.19 4.1 1.17 1.13 3.5

Aluminum (Al) mg/L 0.564 0.633 12 0.0456 0.0355 25 0.0198 0.0165 18 0.00810 0.00930 14

Antimony (Sb) mg/L <0.00010 0.00012 18 <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -

Arsenic (As) mg/L 0.000790 0.000830 4.9 0.000350 0.000350 0 0.000350 0.000310 12 0.000340 0.000320 6.1

Barium (Ba) mg/L 0.0608 0.0610 0.33 0.0346 0.0346 0 0.0398 0.0392 1.5 0.0386 0.0380 1.6

Beryllium (Be) µg/L 0.031 0.033 6.3 <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -

Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -

Boron (B) mg/L 0.010 <0.010 0 <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Cadmium (Cd) µg/L 0.0267 0.0249 7.0 0.0056 0.0050 11 <0.0050 <0.0050 - <0.0050 <0.0050 -

Calcium (Ca) mg/L 46.0 45.7 0.65 28.1 29.6 5.2 31.0 32.3 4.1 35.2 36.5 3.6

Chromium (Cr) mg/L 0.000860 0.000940 8.9 0.000130 0.000110 17 0.000130 0.000120 8.0 0.000120 0.000120 0

Cobalt (Co) µg/L 0.43 0.48 11 <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -

Copper (Cu) mg/L 0.00115 0.00123 6.7 <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -

Iron (Fe) mg/L 0.838 0.993 17 0.0360 0.0290 22 0.0130 0.0120 8.0 <0.010 <0.010 -

Lead (Pb) mg/L 0.000893 0.000983 9.6 0.0000680 0.0000620 9.2 <0.000050 <0.000050 - <0.000050 <0.000050 -

Lithium (Li) mg/L 0.00380 0.00400 5.1 0.00130 0.00140 7.4 0.00170 0.00180 5.7 0.00170 0.00170 0

Magnesium (Mg) mg/L 13.7 13.3 3.0 7.83 8.01 2.3 9.73 10.1 3.7 10.0 10.3 3.0

Manganese (Mn) mg/L 0.0313 0.0346 10 0.00443 0.00362 20 0.00119 0.00111 7.0 0.00093 0.00101 8.2

Mercury (Hg) µg/L 0.00199 0.00196 1.5 0.00052 <0.00050 3.9 <0.00050 <0.00050 - <0.00050 <0.00050 -

Molybdenum (Mo) mg/L 0.000678 0.000695 2.5 0.000522 0.000502 3.9 0.000610 0.000639 4.6 0.000676 0.000634 6.4

Nickel (Ni) mg/L 0.00112 0.00119 6.1 <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -

Potassium (K) mg/L 0.819 0.812 0.86 0.435 0.428 1.6 0.449 0.461 2.6 0.442 0.446 0.90

Selenium (Se) µg/L 1.16 1.19 2.6 0.624 0.617 1.1 0.926 0.968 4.4 0.938 0.941 0.32

Silicon (Si) mg/L 3.29 3.43 4.2 2.22 2.26 1.8 1.34 1.33 0.75 1.29 1.31 1.5

Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -

Sodium (Na) mg/L 5.12 5.25 2.5 2.11 2.24 6.0 2.48 2.51 1.2 2.84 2.83 0.35

Strontium (Sr) mg/L 0.159 0.165 3.7 0.103 0.106 2.9 0.126 0.126 0 0.148 0.143 3.4

Thallium (Tl) mg/L 0.000013 0.000013 0 <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -

Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - 0.00017 0.00014 19 <0.00010 <0.00010 -

Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Uranium (U) mg/L 0.00084 0.000843 0.36 0.000581 0.000591 1.7 0.000571 0.000569 0.35 0.000658 0.000661 0.45

Vanadium (V) mg/L 0.00103 0.00114 10 <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -

Zinc (Zn) mg/L 0.0041 0.0043 4.8 <0.0030 <0.0030 - <0.0030 <0.0030 - <0.0030 <0.0030 -

Aluminum (Al) mg/L 0.0080 0.0112 33 0.0090 0.0098 8.5 0.0036 0.0045 22 0.0034 0.0037 8.5

Antimony (Sb) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -

Arsenic (As) mg/L 0.00050 0.00046 8.3 0.00033 0.00030 9.5 0.00033 0.00028 16 0.00036 0.00031 15

Barium (Ba) mg/L 0.0632 0.0603 4.7 0.0336 0.0351 4.4 0.0394 0.0388 1.5 0.0391 0.0386 1.3

Beryllium (Be) µg/L <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 - <0.020 <0.020 -

Bismuth (Bi) mg/L <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -

Boron (B) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Cadmium (Cd) µg/L <0.0050 0.0059 17 <0.0050 <0.0050 - <0.0050 <0.0050 - <0.0050 <0.0050 -

Calcium (Ca) mg/L 46.6 44.4 4.8 29.7 26.8 10 32.2 33.6 4.3 33.7 32.6 3.3

Chromium (Cr) mg/L 0.00013 0.00012 8.0 <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -

Cobalt (Co) µg/L <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 -

Copper (Cu) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -

Iron (Fe) mg/L 0.015 0.018 18 <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Lead (Pb) mg/L <0.000050 0.000056 11 <0.000050 <0.000050 - <0.000050 <0.000050 - <0.000050 <0.000050 -

Lithium (Li) mg/L 0.0027 0.0026 3.8 0.0013 0.0013 0 0.0018 0.0019 5.4 0.0018 0.0017 5.7

Magnesium (Mg) mg/L 14.3 14.0 2.1 8.19 7.44 9.6 9.19 8.97 2.4 10.7 10.3 3.8

Manganese (Mn) mg/L 0.00083 0.0008 3.7 0.00011 0.0001 9.5 <0.00010 <0.00010 - <0.00010 <0.00010 -

Mercury (Hg) mg/L <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - <0.0000050 <0.0000050 -

Molybdenum (Mo) mg/L 0.000679 0.000655 3.6 0.000491 0.000514 4.6 0.000585 0.000602 2.9 0.000641 0.000626 2.4

Nickel (Ni) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -

Potassium (K) mg/L 0.792 0.762 3.9 0.414 0.401 3.2 0.443 0.437 1.4 0.48 0.47 2.1

Selenium (Se) µg/L 1.26 1.29 2.4 0.657 0.667 1.5 0.949 0.924 2.7 1.03 0.976 5.4

Silicon (Si) mg/L 2.48 2.48 0 2.20 2.18 0.91 1.19 1.23 3.3 1.25 1.22 2.4

Silver (Ag) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -

Sodium (Na) mg/L 5.73 5.56 3.0 2.08 1.99 4.4 2.41 2.28 5.5 2.75 2.74 0.36

Strontium (Sr) mg/L 0.171 0.165 3.6 0.106 0.101 4.8 0.123 0.120 2.5 0.134 0.127 5.4

Thallium (Tl) mg/L <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 - <0.000010 <0.000010 -

Tin (Sn) mg/L <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 - <0.00010 <0.00010 -

Titanium (Ti) mg/L <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Uranium (U) mg/L 0.000877 0.000843 4.0 0.000590 0.000532 10 0.000653 0.000607 7.3 0.000612 0.000630 2.9

Vanadium (V) mg/L <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 - <0.00050 <0.00050 -

Zinc (Zn) mg/L <0.0010 <0.0010 - <0.0010 <0.0010 - <0.0010 <0.0010 - <0.0010 <0.0010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units; - = no 

data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit; ≤ = less than or equal to.
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Table H.A.5:  Laboratory Reporting Limit (LRL) Evaluation for Sediment Chemistry Analyses, 2018 and 2019 

ISQG PEL 2018 2019 2018 2019 2018 2019 2018 2019

Total Organic Carbon % - - 0.47 to 1.0 0.89 to 1.0 - - - - 0 0

pH pH units - - 0.10 0.10 - - - - 0 0

Moisture % - - 0.25 0.25 - - - - 0 0
% Gravel (>2mm) % - - 1.0 1.0 - - - - 24 (89%) 11 (100%)
% Sand (2.00mm - 1.00mm) % - - 1.0 1.0 - - - - 25 (92%) 11 (100%)
% Sand (1.00mm - 0.50mm) % - - 1.0 1.0 - - - - 20 (74%) 11 (100%)
% Sand (0.50mm - 0.25mm) % - - 1.0 1.0 - - - - 17 (63%) 11 (100%)
% Sand (0.25mm - 0.125mm) % - - 1.0 1.0 - - - - 13 (48%) 9 (82%)
% Sand (0.125mm - 0.063mm) % - - 1.0 1.0 - - - - 4 (15%) 3 (27%)
% Silt (0.063mm - 0.0312mm) % - - 1.0 1.0 - - - - 0 0
% Silt (0.0312mm - 0.004mm) % - - 1.0 1.0 - - - - 0 0
% Clay (<4μm) % - - 1.0 1.0 - - - - 0 0
Aluminum (Al) mg/kg - - 50 50 - - - - 0 0
Antimony (Sb) mg/kg - - 0.10 0.10 - - - - 0 0
Arsenic (As) mg/kg 5.9 17 0.10 0.10 0 0 0 0 0 0
Barium (Ba) mg/kg  -  - 0.50 0.50 - - - - 0 0
Beryllium (Be) mg/kg  -  - 0.10 0.10 - - - - 0 0
Bismuth (Bi) mg/kg  -  - 0.20 0.20 - - - - 23 (85%) 4 (36%)
Boron mg/kg - - 5.0 5.0 - - - - 22 (81%) 11 (100%)
Cadmium (Cd) mg/kg 0.60 3.5 0.020 0.020 0 0 0 0 0 0
Calcium (Ca) mg/kg - - 50 50 - - - - 0 0
Chromium (Cr) mg/kg 37.3 90.0 0.50 0.50 0 0 0 0 0 0
Cobalt (Co) mg/kg - - 0.10 0.10 - - - - 0 0
Copper (Cu) mg/kg 35.7 197 0.50 0.50 0 0 0 0 0 0
Iron (Fe) mg/kg 21,200 43,766 50 50 0 0 0 0 0 0
Lead (Pb) mg/kg 35.0 91.3 0.50 0.50 0 0 0 0 0 0
Lithium (Li) mg/kg  -  - 2.0 2.0 - - - - 0 0
Magnesium (Mg) mg/kg  -  - 20 20 - - - - 0 0
Manganese (Mn) mg/kg 460 1,100 1.0 1.0 0 0 0 0 0 0
Mercury (Hg) mg/kg 0.170 0.486 0.0050 0.0050 0 0 0 0 0 0
Molybdenum (Mo) mg/kg - - 0.10 0.10 - - - - 0 0
Nickel (Ni) mg/kg 16.0 75.0 0.50 0.50 0 0 0 0 0 0
Phosphorus (P) mg/kg  -  - 50 50 - - - - 0 0
Potassium (K) mg/kg  -  - 100 100 - - - - 0 0
Selenium (Se) mg/kg 0.20 0.20 0 0 0 0 7 (26%) 5 (45%)
Silver (Ag) mg/kg 0.50 - 0.10 0.10 0 0 0 0 23 (85%) 7 (64%)
Sodium (Na) mg/kg  - - 50 50 - - - - 0 0
Strontium (Sr) mg/kg  - - 0.50 0.50 - - - - 0 0
Sulphur (S) mg/kg - - 1,000 1,000 - - - - 27 (100%) 11 (100%)
Thallium (Tl) mg/kg  - - 0.050 0.050 - - - - 0 0
Tin (Sn) mg/kg  - - 2.0 2.0 - - - - 27 (100%) 11 (100%)
Titanium (Ti) mg/kg  - - 1.0 1.0 - - - - 0 0
Tungsten (W) mg/kg  - - 0.50 0.50 - - - - 27 (100%) 11 (100%)
Uranium (U) mg/kg  - - 0.050 0.050 - - - - 0 0
Vanadium (V) mg/kg  - - 0.20 0.20 - - - - 0 0
Zinc (Zn) mg/kg 123 315 2.0 2.0 0 0 0 0 0 0
Zirconium (Zr) mgkg - - 1.0 1.0 - - - - 2 (7.41%) 0
Acenaphthene mg/kg 0.00671 0.0889 0.0050 0.0050 0 0 0 0 27 (100%) 11 (100%)
Acenaphthylene mg/kg 0.00587 0.128 0.0050 0.0050 0 0 0 0 26 (96%) 11 (100%)
Acridine mg/kg - - 0.010 0.010 - - - - 27 (100%) 10 (91%)
Anthracene mg/kg 0.0469 0.245 0.0040 0.0040 0 0 0 0 24 (89%) 10 (91%)
Benz(a)anthracene mg/kg 0.0317 0.385 0.010 0.010 0 0 0 0 22 (81%) 9 (82%)
Benzo(a)pyrene mg/kg 0.0319 0.782 0.010 0.010 0 0 0 0 24 (89%) 11 (100%)
Benzo(b&j)fluoranthene mg/kg - - 0.010 0.010 - - - - 17 (63%) 7 (64%)
Benzo(b+j+k)fluoranthene mg/kg - - - 0.015 - - - - - 8 (73%)
Benzo(e)pyrene mg/kg - - 0.010 0.010 - - - - 21 (78%) 10 (91%)
Benzo(g,h,i)perylene mg/kg 0.170 3.20 0.010 0.010 0 0 0 0 23 (85%) 11 (100%)
Benzo(k)fluoranthene mg/kg 0.240 13.4 0.010 0.010 0 0 0 0 24 (89%) 11 (100%)
Chrysene mg/kg 0.0571 0.862 0.010 0.010 0 0 0 0 16 (59%) 6 (54%)
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0050 0.0050 0 0 0 0 25 (92%) 11 (100%)
Fluoranthene mg/kg 0.111 2.36 0.010 0.010 0 0 0 0 18 (67%) 7 (64%)
Fluorene mg/kg 0.0212 0.144 0.010 0.010 0 0 0 0 27 (100%) 11 (100%)
Indeno(1,2,3-c,d)pyrene mg/kg 0.200 3.20 0.010 0.010 0 0 0 0 24 (89%) 11 (100%)
1-Methylnaphthalene mg/kg - - 0.010 0.010 - - - - 17 (63%) 5 (45%)
2-Methylnaphthalene mg/kg 0.0202 0.201 0.010 0.010 0 0 0 0 16 (59%) 5 (45%)
Naphthalene mg/kg 0.0346 0.391 0.010 0.010 0 0 0 0 17 (63%) 5 (45%)
Perylene mg/kg - - 0.010 0.010 - - - - 17 (63%) 10 (91%)
Phenanthrene mg/kg 0.0419 0.515 0.010 0.010 0 0 0 0 15 (56%) 5 (45%)
Pyrene mg/kg 0.0530 0.875 0.010 0.010 0 0 0 0 20 (74%) 8 (73%)
Quinoline mg/kg - - 0.010 0.010 - - - - 27 (100%) 11 (100%)
B(a)P Total Potency Equivalent mg/kg - - 0.020 0.020 - - - - 24 (89%) 11 (100%)
IACR (CCME) mg/kg - - 0.15 0.15 - - - - 17 (63%) 8 (73%)

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017). 
b The 2 mg/kg alert concentrations from BCMOECCS (2019) was applied; there is currently no BC WSQG for selenium. 
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c The total number of samples in 2018 was n = 27 (n = 25 sediment samples and n = 2 duplicate samples); in 2019, the total number of samples was n = 11 (n = 10 sediment samples 
and n = 1 duplicate samples). 
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2.0b

                  Shading indicates an LRL greater than the lowest BC WSQG (i.e., the ISQG).

                  Shading indicates an LRL greater than the both the upper BC WSQG (i.e., the PEL) and the BC WSQG (ISGQ).

Notes: BC WSQG = British Columbia Working Sediment Quality Guidelines; LRL = Laboratory Reporting Limit; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; 
> = greater than; mm = millimetres; < = less than; µm = micrometres; - = no data/not applicable; mg/kg = milligrams per kilogram; BCMOECCS = British Columbia Ministry of Environment 
and Climate Change Strategy.



Table H.A.6: Field Duplicate Results for Sediment Chemistry Samples, 2018 to 2019

RG_GC DUP RPD (%) RG_T4 DUP RPD (%) RG_T4 DUP RPD (%)

Total Organic Carbon % 1.28 1.20 6.5 2.20 2.30 4.4 1.45 1.48 2.0

pH pH units 8.17 8.18 0.12 8.43 8.45 0.24 8.14 8.18 0.49

Moisture % 44.1 44.5 0.90 43.3 42.3 2.3 40.8 40.1 1.7

Aluminum (Al) mg/kg 9,640 10,100 4.7 13,500 14,700 8.5 12,200 12,000 1.7

Antimony (Sb) mg/kg 0.28 0.26 7.4 0.42 0.44 4.7 0.40 0.40 0

Arsenic (As) mg/kg 2.63 2.73 3.7 7.59 8.24 8.2 6.37 6.48 1.7

Barium (Ba) mg/kg 103 106 2.9 141 142 0.71 151 149 1.3

Beryllium (Be) mg/kg 0.34 0.37 8.5 0.48 0.5 4.1 0.54 0.55 1.8

Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 0.21 4.9 0.20 0.21 4.9

Boron mg/kg <5.0 <5.0 - <5.0 <5.0 - <5.0 <5.0 -

Cadmium (Cd) mg/kg 0.0870 0.0880 1.1 0.462 0.454 1.7 0.508 0.490 3.6

Calcium (Ca) mg/kg 24,900 27,900 11 122,000 140,000 14 98,800 99,200 0.40

Chromium (Cr) mg/kg 10.3 10.7 3.8 20.4 21.8 6.6 18.9 18.3 3.2

Cobalt (Co) mg/kg 6.81 6.65 2.4 10.2 11.2 9.3 8.40 8.49 1.1

Copper (Cu) mg/kg 10.4 9.98 4.1 17.5 19.2 9.3 15.6 15.9 1.9

Iron (Fe) mg/kg 15,000 14,900 0.67 24,700 26,900 8.5 22,000 22,000 0

Lead (Pb) mg/kg 6.05 6.11 1.0 15.9 17.8 11 14.2 14.6 2.8

Lithium (Li) mg/kg 13.5 13.8 2.2 25.6 27.7 7.9 22.3 22.6 1.3

Magnesium (Mg) mg/kg 11,800 12,300 4.1 26,200 28,400 8.1 22,000 22,300 1.4

Manganese (Mn) mg/kg 246 253 2.8 568 629 10 572 573 0.17

Mercury (Hg) mg/kg 0.096 0.029 108 0.0291 0.0462 45 0.0382 0.0388 1.6

Molybdenum (Mo) mg/kg 0.170 0.190 11 0.940 1.05 11 0.830 0.830 0

Nickel (Ni) mg/kg 11.2 11.3 0.89 23.9 25.6 6.9 21.8 21.8 0

Phosphorus (P) mg/kg 528 534 1.1 830 876 5.4 724 754 4.1

Potassium (K) mg/kg 840 920 9.1 1,160 1,110 4.4 1330 1320 0.75

Selenium (Se) mg/kg 0.22 <0.20 9.5 0.510 0.520 1.9 0.680 0.720 5.7

Silver (Ag) mg/kg <0.10 <0.10 - <0.10 <0.10 - 0.110 0.110 0

Sodium (Na) mg/kg 58.0 64.0 9.8 100 105 4.9 100 100 0

Strontium (Sr) mg/kg 32.0 39.8 22 250 288 14 201 201 0

Sulphur (S) mg/kg <1,000 <1,000 - <1,000 <1,000 - <1,000 <1,000 -

Thallium (Tl) mg/kg 0.0580 0.0580 0 0.131 0.132 0.76 0.154 0.153 0.65

Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -

Titanium (Ti) mg/kg 198 209 5.4 99.6 101 1.4 55.1 57.6 4.4

Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -

Uranium (U) mg/kg 0.596 0.593 0.50 0.811 0.907 11 0.760 0.786 3.4

Vanadium (V) mg/kg 12.5 13.0 3.9 19.3 19.6 1.5 19.2 19.5 1.6

Zinc (Zn) mg/kg 21.7 23.1 6.3 84.4 88.7 5.0 73.5 73.7 0.27

Zirconium (Zr) mgkg 1.8 1.7 5.7 1.3 1.8 32 1.5 1.4 6.9

Acenaphthene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 - <0.0050 <0.0050 -

Acenaphthylene mg/kg <0.0050 <0.0050 - <0.0050 <0.0050 - <0.0050 <0.0050 -

Acridine mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Anthracene mg/kg <0.0040 <0.0040 - <0.0040 <0.0040 - <0.0040 0.0045 12

Benz(a)anthracene mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 0.010 0

Benzo(a)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Benzo(b&j)fluoranthene mg/kg <0.010 <0.010 - 0.015 0.015 0 0.012 0.012 0

Benzo(e)pyrene mg/kg <0.010 <0.010 - 0.010 <0.010 0 <0.010 <0.010 -

Benzo(g,h,i)perylene mg/kg <0.010 <0.010 - 0.014 <0.010 33 <0.010 <0.010 -

Benzo(k)fluoranthene mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Chrysene mg/kg <0.010 <0.010 - 0.018 0.015 18 0.016 0.017 6.1

Dibenz(a,h)anthracene mg/kg <0.0050 <0.0050 - 0.0057 <0.0050 - <0.0050 <0.0050 -

Fluoranthene mg/kg <0.010 <0.010 - 0.014 0.013 7.4 0.013 0.020 42

Fluorene mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Indeno(1,2,3-c,d)pyrene mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

1-Methylnaphthalene mg/kg <0.010 <0.010 - 0.016 0.019 17 0.026 0.022 17

2-Methylnaphthalene mg/kg <0.010 <0.010 - 0.030 0.029 3.4 0.045 0.037 20

Naphthalene mg/kg <0.010 <0.010 - 0.010 0.013 26 0.019 0.016 17

Perylene mg/kg 0.011 0.016 37 0.011 0.011 0 <0.010 <0.010 -

Phenanthrene mg/kg <0.010 <0.010 - 0.027 0.028 3.6 0.037 0.036 2.7

Pyrene mg/kg <0.010 <0.010 - 0.011 <0.010 9.5 0.011 0.016 37

Quinoline mg/kg <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

RPD = relative percent difference; - = no data/not calculated.  LRL = Laboratory Reporting Limit.
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Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 



TN-4 - 125 135 - - 7.4 -

min = minimum absolute % error.

TN-1 1/4 T4-2 Whole
TN-2 1/2 T4-3 Whole
TN-3 1/4 T4-4 1/8
TN-4 Wholea T4-5 1/4
TN-5 1/2 T4-6 Whole

a two halves sorted for subsampling error calculations.

QA/QC Notes

Pupae were not counted toward total number of taxa unless they were the sole representative of their taxa group.
Immatures were not counted toward total number of taxa unless they were the sole representative of their taxa group.

Table H.A.7:  Calculation of Benthic Invertebrate Community Subsampling Error, 2018

Highlighted values did not meet the DQO of <20%.

max = maximum absolute % error.

Station
Precision

% range

Whole 
Organisms 

Number of 
Organisms in 

Fraction 1

Number of 
Organisms in 

Fraction 2

Table H.A.8:  Benthic Invertebrate Community Sample Fractions Sorted, 2018

Number of 
Organisms in 

Fraction 3

Number of 
Organisms in 

Fraction 4

76

Station
Fraction 
Sorted      

Station
Fraction Sorted 

(500 µm)

T4-2

Station

Table H.A.9: Percent Recovery of Benthic Macroinvertebrates, 2018

 Highlighted values did not meet the DQO of >90%.

TN-5

88.1%

94.7%

Percent Recovery

81.5%123

72

Average % Recovery

Number of Organisms 
Recovered  (initial sort)

Number of Organisms in      
Re-sort

151



2018 2019 2018 2019

Aluminum µg/g dw 0.5 - 1,000 50 2 (10%) 0

Antimony µg/g dw 0.02 - 50 0.02 - 0.1 19 (100%) 2 (50%)

Arsenic µg/g dw 0.01 - 20 0.05 - 0.5 17 (89%) 0

Barium µg/g dw 0.01 - 20 0.5 - 5 2 (10%) 0

Beryllium µg/g dw 0.002 - 5 0.02 17 (89%) 0

Boron µg/g dw 0.2 - 500 5 - 50 18 (95%) 3 (75%)

Cadmium µg/g dw 0.002 - 5 0.02 9 (47%) 0

Chromium µg/g dw 0.1 - 200 0.5 - 5 18 (95%) 3 (75%)

Cobalt µg/g dw 0.002 - 5 0.5 - 5 9 (47%) 3 (75%)

Copper µg/g dw 0.01 - 20 0.5 - 5 2 (10%) 0

Iron µg/g dw 0.5 - 1,000 50 1 (5.26%) 0

Lead µg/g dw 0.002 - 5 0.05 - 0.5 9 (47%) 0

Manganese µg/g dw 0.02 - 50 0.5 - 5 2 (10%) 0

Mercury µg/g dw 0.001 - 2 0.01 - 0.02 18 (95%) 1 (25%)

Molybdenum µg/g dw 0.02 - 50 0.05 - 0.5 19 (100%) 3 (75%)

Nickel µg/g dw 0.01 - 20 0.5 - 5 11 (58%) 3 (75%)

Selenium µg/g dw 0.01 - 2 0.05 - 0.5 2 (10%) 0

Silver µg/g dw 0.002 - 5 0.02 19 (100%) 1 (25%)

Strontium µg/g dw 0.02 - 50 0.1 - 1 8 (42%) 0

Thallium µg/g dw 0.01 - 20 0.01 - 0.1 19 (100%) 3 (75%)

Tin µg/g dw 0.01 - 20 0.2 - 2 19 (100%) 3 (75%)

Titanium µg/g dw 0.01 - 20 0.5 - 5 2 (10%) 0

Uranium µg/g dw 0.001 - 2 0.02 - 0.1 14 (74%) 1 (25%)

Vanadium µg/g dw 0.02 - 50 0.2 - 1 15 (79%) 0

Zinc µg/g dw 0.1 - 200 5 - 50 7 (37%) 1 (25%)

                    Shading indicates an LRL greater than the lowest applicable Level 1 Benchmark from the EVWQP 
(i.e., 11 μg/g dw Se for dietary effects to juvenile fish; Golder 2014).

Table H.A.10: Laboratory Reporting Limit (LRL) Evaluation for Benthic Invertebrate 
Tissue Chemistry Analyses, 2018 and 2019

Analyte Units
Range of LRLs a,b No. Sample Results < LRL c

c The total number of samples in 2018 was n = 19 samples; in 2019 the total number of samples was n = 4 
samples.

                   Shading indicates an LRL greater than the BCMOECCS interim selenium guideline for invertebrate 
tissue (4 μg/g dw; BCMOECCS 2019).  

Notes: LRL = Laboratory Reporting Limit; µg/g dw = microgram per gram dry weight; EVWQP = Elk Valley Water 
Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy; SRC = 
Saskatchewan Research Council Environmental Analytical Laboratory.
a LRLs from the analytical laboratory (SRC) were reported to one significant digit.
b The LRLs for selenium were compared to the BCMOECCS interim guideline and EVWQP Level 1 Benchmark for 
dietary effects to juvenile fish; LRLs were consistently below guidelines/benchmarks.  No other analytes had 
guidelines or EVWQP benchmarks for concentrations in benthic invertebrate tissues.



2018 2019 2018 2019

Aluminum µg/g dw 20 to 200 5 to 50 0 0

Antimony µg/g dw 0.1 to 1 0.01 to 0.1 9 (30%) 1 (6.67%)

Arsenic µg/g dw 0.05 to 0.5 0.01 to 0.5 0 0

Barium µg/g dw 0.05 to 0.5 0.02 to 5 0 0

Beryllium µg/g dw 0.01 to 0.1 0.01 to 0.02 5 (17%) 0

Boron µg/g dw 1 to 10 1 to 50 14 (47%) 11 (73%)

Cadmium µg/g dw 0.01 to 0.1 0.01 to 0.02 0 0

Chromium µg/g dw 0.5 to 5 0.05 to 5 12 (40%) 2 (13%)

Cobalt µg/g dw 0.01 to 0.1 0.01 to 5 0 2 (13%)

Copper µg/g dw 0.05 to 0.5 0.05 to 5 0 0

Iron µg/g dw 20 to 200 5 to 50 0 0

Lead µg/g dw 0.01 to 1 0.01 to 0.5 0 0

Manganese µg/g dw 0.1 to 1 0.1 to 5 0 0

Mercury µg/g dw 0.005 to 0.05 0.005 to 0.02 10 (33%) 0

Molybdenum µg/g dw 0.1 to 1 0.02 to 0.5 12 (40%) 2 (13%)

Nickel µg/g dw 0.05 to 0.5 0.05 to5 0 1 (6.67%)

Selenium µg/g dw 0.05 to 0.5 0.01 to 0.5 0 0

Silver µg/g dw 0.01 to 0.1 0.01 to 0.02 16 (53%) 0

Strontium µg/g dw 0.1 to 1 0.05 to 1 0 0

Thallium µg/g dw 0.05 to 0.5 0.005 to 0.1 22 (73%) 2 (13%)

Tin µg/g dw 0.05 to 0.5 0.05 to 2 2 (6.67%) 2 (13%)

Titanium µg/g dw 0.05 to 0.5 0.2 to 5 0 0

Uranium µg/g dw 0.005 to 0.05 0.005 to 0.1 0 0

Vanadium µg/g dw 0.1 to 1 0.1 to 1 0 0

Zinc µg/g dw 0.5 to 5 0.5 to 50 0 0

Notes: LRL = Laboratory Reporting Limit; µg/g dw = microgram per gram dry weight; SRC = Saskatchewan 
Research Council Environmental Analytical Laboratory.
a LRLs from the analytical laboratory (SRC) were reported to one significant digit.
b The total number of samples in 2018 was n = 30 samples; in 2019 the total number of samples was n = 15 
samples.

Table H.A.11: Laboratory Reporting Limit (LRL) Evaluation for Zooplankton Tissue 
Chemistry Analyses, 2018 and 2019

Analyte Units
Range of LRLs a,b No. Sample Results < LRL b



Table H.A.12: Laboratory Recount Results for Zooplankton Samples, 2018 to 2019

Sample DUP RPD Sample DUP RPD Sample DUP RPD

Total Calanoida ind/L 1 2 43 2 3 10 2 2 21

Total Cyclopoida ind/L 1 1 14 11 9 20 5 6 32

Total Cladocera ind/L 4 3 36 2 3 19 2 1 72

Total Rotifera ind/L 2 2 10 8 8 4.6 4 5 19

Total Zooplankton ind/L 8 8 4.1 24 22 6.9 12 14 16

Total Count 158 159 0.63 193 187 3.2 165 207 23

Total Calanoida ug/L 51.7 55.6 7.2 151 106 35 63.7 74.8 16

Total Cyclopoida ug/L 11.9 16.1 31 100 78.2 25 34.6 59.3 53

Total Cladocera ug/L 415 189 75 565 662 16 137 124 10

Total Rotifera ug/L 0.305 0.325 6.4 2.44 2.19 11 0.918 1.29 34

Total Zooplankton ug/L 479 261 59 736 807 9.2 221 221 0.074

                   Highlighted values did not meet the data quality objective of ≤ 20% RPD.
Note: RPD = relative percent difference.
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Table H.A.12: Laboratory Recount Results for Zooplankton Samples, 2018 to 2019

Sample DUP RPD Sample DUP RPD

Total Calanoida ind/L 2 1 19 2 1 18

Total Cyclopoida ind/L 10 13 23 9 13 32

Total Cladocera ind/L 2 1 43 2 1 93

Total Rotifera ind/L 3 4 31 9 4 74

Total Zooplankton ind/L 17 19 16 21 19 14

Total Count 169 187 10 226 171 28

Total Calanoida ug/L 58.4 65.0 11 53.6 22.4 82

Total Cyclopoida ug/L 110 127 14 51.9 93.6 57

Total Cladocera ug/L 229 174 27 361 99.0 114

Total Rotifera ug/L 0.849 1.32 43 1.81 0.984 59

Total Zooplankton ug/L 398 366 8.2 468 216 74

                  Highlighted values did not meet the data quality objective of ≤ 20% RPD.
Note: RPD = relative percent difference.

RG_TN4

22-Aug-19

RG_T43

21-Aug-19

D
en

si
ty

B
io

m
as

s

Taxonomic Group

Page 2 of 2



RG_TN-2 Recount RPD RG_TN-2 Recount RPD 

Cyanobacteria 0 0 0 0 0 0

Chlorophyte 6.95 4.41 45 144,080 64,856 76

Euglenophyte 0 0 0 0 0 0

Chrysophyte 45.3 35.8 24 395,320 352,216 12

Diatom 1,087 1,027 5.7 4,814,696 4,558,672 5.5

Cryptophyte 81.6 83.6 2.4 383,984 410,120 6.6

Dinoflagellate 14.8 17.4 16 1,000 1,600 46

Total 1,235 1,168 5.6 5,739,080 5,387,464 6.3

                    Highlighted values did not meet the data quality objective of ≤ 20% RPD.
Note: RPD = relative percent difference.

Biomass

(mg/m3)
Density

(# cells/L)Taxonomic 
Group

Table H.A.13: Laboratory Recount Results for Phytoplankton Abundance Samples, 
2018



2018 2019 2018 2019 2018 2019

Aluminum µg/g dw - 2 - 1,000 2 - 50 - - 147 (67%) 72 (46%)

Antimony µg/g dw - 0.1 - 50 0.01 - 0.1 - - 218 (100%) 144 (92%)

Arsenic µg/g dw 3.5 0.05 - 20 0.01 - 0.5 48 (22%) 0 144 (66%) 35 (22%)

Barium µg/g dw - 0.05 - 20 0.02 - 5 - - 61 (28%) 41 (26%)

Beryllium µg/g dw - 0.01 - 5 0.01 - 0.02 - - 218 (100%) 156 (100%)

Boron µg/g dw - 1 - 500 1 - 50 - - 218 (100%) 156 (100%)

Cadmium µg/g dw - 0.01 - 5 0.01 - 0.02 - - 189 (87%) 109 (70%)

Chromium µg/g dw - 0.5 - 200 0.05 - 5 - - 218 (100%) 124 (79%)

Cobalt µg/g dw - 0.01 - 5 0.01 - 5 - - 139 (64%) 81 (52%)

Copper µg/g dw - 0.05 - 20 0.05 - 5 - - 42 (19%) 36 (23%)

Iron µg/g dw 2 - 1,000 2 - 50 - - 63 (29%) 33 (21%)

Lead µg/g dw 0.50 0.01 - 5 0.01 - 0.5 48 (22%) 0 137 (63%) 92 (59%)

Manganese µg/g dw - 0.1 - 50 0.1 - 5 - - 53 (24%) 35 (22%)

Mercury µg/g dw 0.50 0.005 - 2 0.005 - 0.1 1 (0.5%) 0 64 (29%) 1 (0.6%)

Molybdenum µg/g dw - 0.1 - 50 0.02 - 0.5 - - 194 (89%) 97 (62%)

Nickel µg/g dw - 0.05 - 20 0.05 - 5 - - 210 (96%) 135 (86%)

Selenium µg/g dw 4.0 0.05 - 2 0.01 - 0.5 0 0 1 (0.5%) 0

Silver µg/g dw - 0.01 - 5 0.01 - 0.02 - - 199 (91%) 105 (67%)

Strontium µg/g dw - 0.1 - 50 0.05 - 1 - - 83 (38%) 30 (19%)

Thallium µg/g dw - 0.05 - 20 0.005 - 0.1 - - 216 (99%) 42 (27%)

Tin µg/g dw - 0.05 - 20 0.05 - 2 - - 217 (100%) 156 (100%)

Titanium µg/g dw - 0.05 - 20 0.2 - 5 - - 124 (57%) 116 (74%)

Uranium µg/g dw - 0.005 - 2 0.005 - 0.1 - - 213 (98%) 152 (97%)

Vanadium µg/g dw - 0.1 - 50 0.1 - 1 - - 218 (100%) 151 (97%)

Zinc µg/g dw - 0.5 - 200 0.5 - 50 - - 43 (20%) 31 (20%)

Note: "-" indicates no data available. 

b Samples were analyzed by SRC; LRLs from the analytical laboratory were reported to one significant digit.

                   Shading indicates an LRL greater than the Health Canada human health concentration for muscle tissue in fish 
(BCMOECCS 2019; CFIA 2015).

c  The total number of samples in 2018 was n = 218 samples (135 muscle, 83 ovaries); in 2019 the total number of samples 
was n = 156 samples (96 muscle and 60 ovaries).

a Health Canada human health guidelines from the CFIA (2015) are reported on a wet weight basis; moisture data for individual 

Table H.A.14:  Laboratory Reporting Limit (LRL) Evaluation for Fish Tissue Chemistry 
Analyses, 2018 and 2019 

Analyte Units
Range of LRLs b,c

No. LRLs > 
Guideline/ 

Benchmark c

No. Sample Results

< LRL c
Human 
Health 

Guidelinesa



Year Sample ID Initial Age QA/QC
Difference 

(years)
Final Age 
Assigned

ER-NSC-01 10 10 0 10
ER-NSC-02 9 9 0 9
ER-NSC-03 10 9 1 10
ER-NSC-04 12 12 0 12
ER-NSC-05 11 11 0 11
ER-NSC-06 6 6 0 6
GC-NSC-01 9 9 0 9
GC-NSC-02 9 9 0 9
GC-NSC-03 15 15 0 15
SC-NSC-07 17 17 0 17

ERKR-PCC-03 7 7 0 7
ERKR-PCC-04 5 5 0 5
ERKR-PCC-06 5 5 0 5
ERKR-PCC-07 7 7 0 7
ERKR-PCC-09 11 11 0 11
ERKR-PCC-11 11 12 1 11
ERKR-PCC-12 13 13 0 13
ERKR-PCC-15 5 5 0 5
ERKR-PCC-16 15 15 0 15
ERKR-PCC-19 4 3 1 4
ERKR-PCC-22 6 5 1 5
ERKR-PCC-23 6 6 0 6
ERKR-PCC-25 5 5 0 5
ERKR-PCC-31 5 5 0 5
ERKR-PCC-32 14 14 0 14
ERKR-PCC-35 5 5 0 5
ERKR-PCC-38 5 5 0 5
ERKR-PCC-42 6 6 0 6
ERKR-PCC-47 6 6 0 6
ERKR-PCC-52 5 5 0 5
ERKR-PCC-58 5 5 0 5
GCKR-PCC-18 7 7 0 7
GCKR-PCC-32 5 5 0 5
GCKR-PCC-42 7 6 1 7
GCKR-PCC-43 4 4 0 4
GCKR-PCC-49 5 5 0 5
GCKR-PCC-51 4 4 0 4
GCKR-PCC-53 5 5 0 5
GCKR-PCC-54 6 6 0 6
GCKR-PCC-55 6 6 0 6
GCKR-PCC-56 10 10 0 10
GCKR-PCC-57 6 6 0 6
GCKR-PCC-58 6 6 0 6
GCKR-PCC-59 5 5 0 5
SCKR-PCC-05 5 5 0 5
SCKR-PCC-13 7 6 1 7
SCKR-PCC-21 18 18 0 18
SCKR-PCC-29 7 5 2 5
SCKR-PCC-36 5 5 0 5
SCKR-PCC-45 7 6 1 7
SCKR-PCC-52 6 6 0 6
SCKR-PCC-60 6 6 0 6
ERKR-RSC-17 3 3 0 3
ERKR-RSC-25 5 5 0 5
ERKR-RSC-26 4 4 0 4
ERKR-RSC-28 3 3 0 3
ERKR-RSC-32 3 3 0 3
ERKR-RSC-34 4 4 0 4
ERKR-RSC-35 4 4 0 4
ERKR-RSC-36 4 4 0 4
ERKR-RSC-38 2 2 0 2
ERKR-RSC-39 3 2 1 2
ERKR-RSC-42 3 3 0 3
ERKR-RSC-43 3 3 0 3
ERKR-RSC-44 3 3 0 3
ERKR-RSC-45 5 5 0 5
ERKR-RSC-46 3 3 0 3
ERKR-RSC-47 2 2 0 2
ERKR-RSC-48 5 4 1 4
ERKR-RSC-49 4 4 0 4
ERKR-RSC-50 3 3 0 3
ERKR-RSC-52 4 4 0 4
ERKR-RSC-53 4 4 0 4
ERKR-RSC-55 4 4 0 4
ERKR-RSC-56 4 4 0 4
ERKR-RSC-57 8 7 1 7
ERKR-RSC-59 4 4 0 4
ERKR-RSC-60 5 5 0 5
ERKR-RSC-62 5 5 0 5
ERKR-RSC-64 4 4 0 4
ERKR-RSC-68 4 5 1 4
ERKR-RSC-71 4 4 0 4

Table H.A.15:  Fish Aging Verification Results, 2018 and 2019
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Year Sample ID Initial Age QA/QC
Difference 

(years)
Final Age 
Assigned

Table H.A.15:  Fish Aging Verification Results, 2018 and 2019

ERKR-RSC-72 3 3 0 3
ERKR-RSC-74 3 3 0 3
ERKR-RSC-75 4 4 0 4
ERKR-RSC-76 7 7 0 7
ERKR-RSC-77 4 4 0 4
ERKR-RSC-78 4 5 1 5
ERKR-RSC-79 4 4 0 4
ERKR-RSC-80 6 5 1 5
ERKR-RSC-81 4 5 1 5
ERKR-RSC-82 4 4 0 4
ERKR-RSC-83 4 4 0 4
ERKR-RSC-84 3 3 0 3
ERKR-RSC-85 3 3 0 3
ERKR-RSC-86 3 3 0 3
ERKR-RSC-87 3 3 0 3
GCKR-RSC-01 3 3 0 3
GCKR-RSC-04 3 3 0 3
GCKR-RSC-05 3 3 0 3
GCKR-RSC-06 2 2 0 2
GCKR-RSC-09 4 4 0 4
GCKR-RSC-10 3 3 0 3
GCKR-RSC-13 2 2 0 2
GCKR-RSC-15 4 4 0 4
GCKR-RSC-17 5 5 0 5
GCKR-RSC-18 3 3 0 3
GCKR-RSC-19 4 4 0 4
GCKR-RSC-20 3 3 0 3
GCKR-RSC-21 4 4 0 4
GCKR-RSC-22 3 3 0 3
GCKR-RSC-24 3 3 0 3
GCKR-RSC-25 4 4 0 4
GCKR-RSC-27 3 3 0 3
GCKR-RSC-28 3 3 0 3
GCKR-RSC-31 3 3 0 3
GCKR-RSC-33 3 3 0 3
GCKR-RSC-35 2 2 0 2
GCKR-RSC-36 3 3 0 3
GCKR-RSC-37 4 5 1 4
GCKR-RSC-38 2 2 0 2
GCKR-RSC-64 3 3 0 3
GCKR-RSC-68 4 4 0 4
GCKR-RSC-69 3 3 0 3
GCKR-RSC-70 4 5 1 5
GCKR-RSC-72 4 4 0 4
GCKR-RSC-73 3 3 0 3
GCKR-RSC-75 4 4 0 4
GCKR-RSC-76 3 3 0 3
GCKR-RSC-77 5 5 0 5
GCKR-RSC-78 4 3 1 3
GCKR-RSC-79 2 2 0 2
GCKR-RSC-80 3 2 1 2
GCKR-RSC-82 4 3 1 3
GCKR-RSC-83 4 4 0 4
GCKR-RSC-84 3 3 0 3
GCKR-RSC-85 3 3 0 3
GCKR-RSC-87 3 3 0 3
SCKR-RSC-02 4 3 1 3
SCKR-RSC-08 4 3 1 4
SCKR-RSC-09 3 3 0 3
SCKR-RSC-22 3 4 1 3
SCKR-RSC-24 4 4 0 4
SCKR-RSC-25 3 4 1 4
SCKR-RSC-28 3 3 0 3
SCKR-RSC-29 4 4 0 4
SCKR-RSC-30 5 5 0 5
SCKR-RSC-31 4 5 1 5
SCKR-RSC-32 3 4 1 4
SCKR-RSC-33 3 4 1 4
SCKR-RSC-34 4 4 0 4
SCKR-RSC-39 4 4 0 4
SCKR-RSC-40 5 5 0 5
SCKR-RSC-41 3 3 0 3
SCKR-RSC-43 5 5 0 5
SCKR-RSC-44 3 3 0 3
SCKR-RSC-46 4 4 0 4
SCKR-RSC-47 5 5 0 5
SCKR-RSC-49 4 4 0 4
SCKR-RSC-52 4 4 0 4
SCKR-RSC-53 3 3 0 3
SCKR-RSC-55 3 2 1 3
SCKR-RSC-56 2 2 0 2
SCKR-RSC-57 4 3 1 3
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Difference 
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Final Age 
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Table H.A.15:  Fish Aging Verification Results, 2018 and 2019

SCKR-RSC-61 5 5 0 5
SCKR-RSC-68 4 4 0 4
SCKR-RSC-69 3 3 0 3
SCKR-RSC-71 4 4 0 4
SCKR-RSC-72 5 5 0 5
SCKR-RSC-76 3 3 0 3
SCKR-RSC-78 3 3 0 3
SCKR-RSC-80 3 3 0 3
SCKR-RSC-82 5 5 0 5
SCKR-RT-02 3 3 0 3
GCKR-YP-01 6 7 1 7
GCKR-YP-03 4 4 0 4
GCKR-YP-07 5 5 0 5
GCKR-YP-08 3 3 0 3
GCKR-YP-09 4 4 0 4
SCKR-YP-01 5 5 0 5
SC-RSC-83 1 1 0 1
SC-RSC-06 0 0 0 0
SC-RSC-05 0 0 0 0
SC-RSC-49 0 0 0 0
SC-RSC-01 0 0 0 0
ER-RSC-10 0 0 0 0
ER-RSC-14 0 0 0 0
ER-RSC-15 0 0 0 0
ER-RSC-17 0 0 0 0
ER-RSC-41 0 0 0 0
GC-RSC-27 0 0 0 0
GC-RSC-28 0 0 0 0
GC-RSC-32 0 0 0 0
GC-RSC-34 0 0 0 0
GC-RSC-47 0 0 0 0

RG_SC-RSC-02 1 1 0 1
RG_SC-RSC-31 0 0 0 0
RG_SC-RSC-32 0 0 0 0
RG_SC-RSC-41 1 2 1 2
RG_SC-RSC-47 1 1 0 1
RG_SC-RSC-49 1 0 1 1
RG_SC-RSC-52 1 1 0 1
RG_SC-RSC-53 0 0 0 0
RG_SC-RSC-54 1 1 0 1
RG_SC-RSC-55 1 1 0 1
RG_GC-RSC-01 0 0 0 0
RG_GC-RSC-04 1 1 0 1
RG_GC-RSC-06 0 0 0 0
RG_GC-RSC-08 0 0 0 0
RG_GC-RSC-10 0 0 0 0
RG_GC-RSC-12 0 0 0 0
RG_GC-RSC-15 0 0 0 0
RG_GC-RSC-16 0 0 0 0
RG_GC-RSC-23 0 0 0 0
RG_GC-RSC-42 0 0 0 0
RG_ER-RSC-02 0 0 0 0
RG_ER-RSC-08 0 0 0 0
RG_ER-RSC-10 0 0 0 0
RG_ER-RSC-13 0 0 0 0
RG_ER-RSC-14 0 0 0 0
RG_ER-RSC-15 0 0 0 0
RG_ER-RSC-16 0 0 0 0
RG_ER-RSC-17 1 0 1 1
RG_ER-RSC-18 0 0 0 0
RG_ER-RSC-72 0 0 0 0
RG_SC_PCC-02 6 6 0 6
RG_SC_PCC-04 6 6 0 6
RG_SC_PCC-06 7 7 0 7
RG_SC_PCC-08 6 6 0 6
RG_SC_PCC-10 5 5 0 5
RG_SC_RSC-02 3 3 0 3
RG_SC_RSC-04 3 3 0 3
RG_SC_RSC-06 3 3 0 3
RG_SC_RSC-08 2 2 0 2
RG_SC_RSC-10 2 2 0 2
RG_ER_PCC-02 6 6 0 6
RG_ER_PCC-04 6 6 0 6
RG_ER_PCC-06 6 6 0 6
RG_ER_PCC-08 5 5 0 6
RG_ER_PCC-10 6 6 0 6
RG_ER_RSC-02 2 2 0 2
RG_ER_RSC-04 2 2 0 2
RG_ER_RSC-06 3 3 0 3
RG_ER_RSC-08 2 2 0 2
RG_ER_RSC-10 2 2 0 2
RG_GC_PCC-02 15 15 0 15
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Year Sample ID Initial Age QA/QC
Difference 

(years)
Final Age 
Assigned

Table H.A.15:  Fish Aging Verification Results, 2018 and 2019

RG_GC_PCC-04 7 7 0 7
RG_GC_PCC-06 6 6 0 6
RG_GC_PCC-08 6 6 0 6
RG_GC_PCC-10 6 6 0 6
RG_GC_RSC-02 3 3 0 3
RG_GC_RSC-04 3 3 0 3
RG_GC_RSC-06 3 3 0 3
RG_GC_RSC-08 2 2 0 2
RG_GC_RSC-10 2 2 0 2

Highlighted values did not meet the data quality objective of ± 1 year.
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Figure H.B.1: Monthly Mean Total Antimony Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.1: Monthly Mean Total Antimony Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.1: Monthly Mean Total Antimony Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.2: Monthly Mean Total Barium Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.2: Monthly Mean Total Barium Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.3: Monthly Mean Total Boron Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.3: Monthly Mean Total Boron Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Min BCWQG (short term) not shown = 0.52 ug/L
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Figure H.B.4: Monthly Mean Dissolved Cadmium Concentrations at Koocanusa 
Reservoir Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk River. 
Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
Guidelines are dependent on water hardness.
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Min BCWQG (long term) not shown = 0.26 ug/L
Min BCWQG (short term) not shown = 0.79 ug/L
Min EVWQP Level 1 Benchmark not shown = 0.14 ug/L 
EVWQP Level 2 Benchmark not shown = 0.97 ug/L 
Min EVWQP Level 3 Benchmark not shown = 0.26 ug/L



Min BCWQG (long term) not shown = 0.22 ug/L
Min BCWQG (short term) not shown = 0.61 ug/L
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Figure H.B.4: Monthly Mean Dissolved Cadmium Concentrations at Koocanusa 
Reservoir Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk River. 
Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
Guidelines are dependent on water hardness.
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Figure H.B.4: Monthly Mean Dissolved Cadmium Concentrations at Koocanusa 
Reservoir Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk River. 
Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
Guidelines are dependent on water hardness.
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Figure H.B.5: Monthly Mean Dissolved Cobalt Concentrations at Koocanusa 
Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the 
LRL. Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the 
Elk River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.5: Monthly Mean Dissolved Cobalt Concentrations at Koocanusa 
Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the 
LRL. Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the 
Elk River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.6: Monthly Mean Total Lithium Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.6: Monthly Mean Total Lithium Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.7: Monthly Mean Total Manganese Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.7: Monthly Mean Total Manganese Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.8: Monthly Mean Total Molybdenum Concentrations at Koocanusa 
Reservoir Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.8: Monthly Mean Total Molybdenum Concentrations at Koocanusa 
Reservoir Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.9: Monthly Mean Total Nickel Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.9: Monthly Mean Total Nickel Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.10: Monthly Mean Nitrate-N Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.

1 of 2



BCWQG (long term) not shown = 3.0 mg/L
BCWQG (short term) not shown = 33 mg/L

0.0

0.2

0.4

0.6

0.8

2013 2014 2015 2016 2017 2018 2019

N
itr

at
e-

N
 (

m
g/

L)
RG_DSELK

BCWQG (long term) not shown = 3.0 mg/L 
BCWQG (short term) not shown = 33 mg/L 

0.0

0.2

0.4

0.6

0.8

2013 2014 2015 2016 2017 2018 2019

N
itr

at
e-

N
 (

m
g/

L)

RG_GRASMERE

BCWQG (long term) not shown = 3.0 mg/L 
BCWQG (short term) not shown = 33 mg/L 

0.0

0.2

0.4

0.6

0.8

2013 2014 2015 2016 2017 2018 2019

N
itr

at
e-

N
 (

m
g/

L)

RG_USGOLD

BCWQG (long term) not shown = 3.0 mg/L
BCWQG (short term) not shown = 33 mg/L

0.0

0.2

0.4

0.6

0.8

2013 2014 2015 2016 2017 2018 2019

N
itr

at
e-

N
 (

m
g/

L)

RG_BORDER

BCWQG (long term) BCWQG (short term)

Figure H.B.10: Monthly Mean Nitrate-N Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.11: Monthly Mean Nitrite-N Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water chloride concentrations.
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Figure H.B.11: Monthly Mean Nitrite-N Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water chloride concentrations.
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Figure H.B.12: Monthly Mean Total Selenium Concentrations at Koocanusa Reservoir
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
EPA Criterion is for the dissolved fraction.
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Figure H.B.12: Monthly Mean Total Selenium Concentrations at Koocanusa Reservoir
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
EPA Criterion is for the dissolved fraction.
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Figure H.B.12: Monthly Mean Total Selenium Concentrations at Koocanusa Reservoir
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
EPA Criterion is for the dissolved fraction.
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Figure H.B.13: Monthly Mean Sulphate Concentrations at Koocanusa Reservoir
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.13: Monthly Mean Sulphate Concentrations at Koocanusa Reservoir
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.13: Monthly Mean Sulphate Concentrations at Koocanusa Reservoir
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.14: Monthly Mean Total Dissolved Solids Concentrations at Koocanusa 
Reservoir Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk River. 
Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.14: Monthly Mean Total Dissolved Solids Concentrations at Koocanusa 
Reservoir Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk River. 
Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).

2 of 3



0

100

200

300

400

500

2013 2014 2015 2016 2017 2018 2019

To
ta

l D
is

so
lv

ed
 S

ol
id

s 
(m

g/
L)

INTERNATIONAL_BOUNDARY

0

100

200

300

400

500

2013 2014 2015 2016 2017 2018 2019

To
ta

l D
is

so
lv

ed
 S

ol
id

s 
(m

g/
L)

TENMILE_CREEK

0

100

200

300

400

500

2013 2014 2015 2016 2017 2018 2019

To
ta

l D
is

so
lv

ed
 S

ol
id

s 
(m

g/
L)

FOREBAY

Figure H.B.14: Monthly Mean Total Dissolved Solids Concentrations at Koocanusa 
Reservoir Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk River. 
Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).

3 of 3



BCWQG (long term) not shown = 0.0085 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

2013 2014 2015 2016 2017 2018 2019

T
ot

al
 U

ra
ni

um
 (

m
g/

L)
RG_WARDB

BCWQG (long term) not shown = 0.0085 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

2013 2014 2015 2016 2017 2018 2019

T
ot

al
 U

ra
ni

um
 (

m
g/

L)

RG_USELK (replaced by RG_KERRRD in 2015)

BCWQG (long term) not shown = 0.0085 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

2013 2014 2015 2016 2017 2018 2019

T
ot

al
 U

ra
ni

um
 (

m
g/

L)

RG_KERRRD

BCWQG (long term) not shown = 0.0085 mg/L

0.0000

0.0005

0.0010

0.0015

0.0020

2013 2014 2015 2016 2017 2018 2019

T
ot

al
 U

ra
ni

um
 (

m
g/

L)

RG_ELKMOUTH

BCWQG (long term)

Figure H.B.15: Monthly Mean Total Uranium Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.15: Monthly Mean Total Uranium Concentrations at Koocanusa Reservoir 
Water Quality Monitoring Stations, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River.  Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018).
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Figure H.B.16: Monthly Mean Total Zinc Concentrations at Koocanusa Reservoir
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.16: Monthly Mean Total Zinc Concentrations at Koocanusa Reservoir
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Figure H.B.16: Monthly Mean Total Zinc Concentrations at Koocanusa Reservoir
Water Quality Monitoring Stations, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL. 
Green points indicate stations upstream of the Elk River; blue points indicate stations downstream of the Elk 
River. Water quality parameter identified as a constituent with an Early Warning Trigger (EWT; Teck 2018). 
Guidelines are dependent on water hardness.
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Reproduced under licence from Her Majesty the Queen in Right of
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Specific Conductance Profiles Conducted at
Koocanusa Reservoir, April 2018

Note: Color scheme set as 10% of the total range for specific conductance.

Koocanusa
Reservoir

Note: Too shallow to complete all profiles.

Elk
Riv

er

C A N A D A
UNITED STATES OF AMERICA

Gold Creek

Note: Reservoir channel outline is an approximate representation of the 2018 spring conditions.

Sand Creek Area

Elk River Area

Gold Creek Area
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LEGEND
Temperature (°C)

8.85 - 10.0
8.41 - 8.85
7.98 - 8.41
7.55 - 7.98
7.12 - 7.55
6.68 - 7.12
6.25 - 6.68
5.82 - 6.25
5.38 - 5.82
4.0 - 5.38

!( Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Date: November 2020
Project 197202.0008 Figure H.B.18
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Water Temperature Profiles Conducted at
Koocanusa Reservoir, April 2018

Note: Color scheme set as 10% of the total range for temperature.

Koocanusa
Reservoir

Note: Too shallow to complete all profiles.

Gold Creek

Elk Rive
r

C A N A D A
UNITED STATES OF AMERICA

Sand Creek Area

Elk River Area

Gold Creek Area

Note: Reservoir levels are an approximate representation of the 2018 spring conditions.
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Specific Conductance Profiles Conducted at
Koocanusa Reservoir, June 2018

LEGEND
Specific Conductance (µS/cm)

188-198
198-207
207-217
217-226
226-235
235-245
245-254
254-263
263-273
273-283

!( Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Note: Color scheme set as 10% of the total range for specific conductance.
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Water Temperature Profiles Conducted at
Koocanusa Reservoir, June 2018

Koocanusa
Reservoir

Elk R
iver

LEGEND
Temperature (°C)

16.53 - 18.0
15.80 - 16.53
15.07 - 15.80
14.34 - 15.07
13.62 - 14.34
12.89 - 13.62
12.16 - 12.89
11.43 - 12.16
10.70 - 11.43
9.0 - 10.70

!( Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Note: Color scheme set as 10% of the total range for temperature.

Gold Creek

C A N A D A
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Sand Creek Area

Elk River Area

Gold Creek Area
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Project 197202.0008 Figure H.B.21
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Turbidity Profiles Conducted at Koocanusa
Reservoir, June 2018

LEGEND
Turbidity (NTU)

 0.20 - 1.93
 1.93 - 3.66
 3.66 - 5.39
 5.39 - 7.12
 7.12 - 8.85
 8.85 - 10.58
10.58 - 12.31
12.31 - 14.04
14.04 - 15.77
15.77 - 17.50

!( Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Note: Color scheme set as 10% of the total range for turbidity.
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Elk River
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Sand Creek Area

Elk River Area

Gold Creek Area
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LEGEND
Specific Conductance (µS/cm)

237-255
255-272
272-289
289-306
306-323
323-341
341-358
358-375
375-392
392-409

!( Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area
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Specific Conductance Profiles Conducted at
Koocanusa Reservoir, August 2018

Koocanusa
Reservoir

Elk River

Note: Color scheme set as 10% of the total range for specific conductance.

Gold Creek

C A N A D A
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Sand Creek Area

Elk River Area

Gold Creek Area
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LEGEND
Temperature (°C)

19.25 - 21.0
18.34 - 19.25
17.44 - 18.34
16.53 - 17.44
15.63 - 16.53
14.73 - 15.63
13.82 - 14.73
12.92 - 13.82
12.01 - 12.92
11.0 - 12.01

!( Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area
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0 3.5 71.75
km ²Projection: North American Datum 1983 UTM Zone  11

Reproduced under licence from Her Majesty the Queen in Right of
Canada, Department of Natural Resources Canada. All rights reserved.

Water Temperature Profiles Conducted at
Koocanusa Reservoir, August 2018

Note: Color scheme set as 10% of the total range for temperature.
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Document Path: S:\Projects\197202\197202.0008 - Teck Koocanusa 2019\4 - GIS\Report 2017 to 2019\19-08 Figure H.B.24 Koocanusa August Turbidity 2018.mxd
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!( Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Date: November 2020
Project 197202.008 Figure H.B.24

0 3.5 71.75
km ²Projection: North American Datum 1983 UTM Zone  11

Reproduced under licence from Her Majesty the Queen in Right of
Canada, Department of Natural Resources Canada. All rights reserved.

Turbidity Profiles Conducted at Koocanusa
Reservoir, August 2018

Note: Color scheme set as 10% of the total range for turbidity.
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Document Path: S:\Projects\197202\197202.0008 - Teck Koocanusa 2019\4 - GIS\Report 2017 to 2019\19-08 Figure H.B.25 Koocanusa April Plume 2019.mxd

LEGEND
Specific Conductance (µS/cm)

260-273
273-286
286-299
299-311
311-324
324-337
337-349
349-362
362-374
374-570

! Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Date: November 2020
Project 197202.0008 Figure H.B.25

0 3.5 71.75
km ²Projection: North American Datum 1983 UTM Zone  11

Reproduced under licence from Her Majesty the Queen in Right of
Canada, Department of Natural Resources Canada. All rights reserved.

Specific Conductance Profiles Conducted at
Koocanusa Reservoir, April 2019

Note: Color scheme set as 10% of the total range for specific conductance.
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10.83 - 11.36

! Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Date: November 2020
Project 197202.0008 Figure H.B.26

0 3.5 71.75

km ²Projection: North American Datum 1983 UTM Zone  11U
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Water Temperature Profiles Conducted at
Koocanusa Reservoir, April 2019
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Note: Color scheme set as 10% of the total range for temperature.
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Turbidity (NTU)
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! Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Date: November 2020
Project 197202.0008 Figure H.B.27

0 3.5 71.75
km ²Projection: North American Datum 1983 UTM Zone  11

Reproduced under licence from Her Majesty the Queen in Right of
Canada, Department of Natural Resources Canada. All rights reserved.

Turbidity Profiles Conducted at Koocanusa
Reservoir, April 2019
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C A N A D A
UNITED STATES OF AMERICA
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Elk River Area

Gold Creek Area

Note: Color scheme set as 10% of the total range for turbidity.
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Date: November 2020
Project 197202.0008 Figure H.B.28

0 3.5 71.75
km ²Projection: North American Datum 1983 UTM Zone  11

Reproduced under licence from Her Majesty the Queen in Right of
Canada, Department of Natural Resources Canada. All rights reserved.

Specific Conductance Profiles Conducted at
Koocanusa Reservoir, June 2019

LEGEND
Specific Conductance (µS/cm)

206-223
223-240
240-257
257-273
273-290
290-307
307-323
323-340
340-356
356-373

! Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Note: Color scheme set as 10% of the total range for specific conductance.
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Date: November 2020
Project 197202.0008 Figure H.B.29
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Water Temperature Profiles Conducted at
Koocanusa Reservoir, June 2019

LEGEND
Temperature (°C)

7.0 - 8.92
8.92 - 9.95
9.95 - 10.99
10.99 - 12.03
12.03 - 13.06
13.06 - 14.10
14.10 - 15.14
15.14 - 16.10
16.10 - 17.21
17.21 - 18.25

! Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

C A N A D A
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Gold Creek
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Elk River Area

Gold Creek Area

Note: Color scheme set as 10% of the total range for temperature.
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Turbidity Profiles Conducted at Koocanusa
Reservoir, June 2019

LEGEND
Turbidity (NTU)
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! Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

C A N A D A
UNITED STATES OF AMERICA

Elk River

Koocanusa
Reservoir

Gold Creek

Sand Creek Area

Elk River Area

Gold Creek Area

Note: Color scheme set as 10% of the total range for turbidity.
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Specific Conductance Profiles Conducted at
Koocanusa Reservoir, August 2019

Koocanusa
Reservoir

Elk River

Note: Color scheme set as 10% of the total range for specific conductance.
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Water Temperature Profiles Conducted at
Koocanusa Reservoir, August 2019

Koocanusa
Reservoir

Elk River

Gold Creek
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LEGEND
Temperature (°C)
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! Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Note: Color scheme set as 10% of the total range for temperature.
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Turbidity Profiles Conducted at Koocanusa
Reservoir, August 2019

Koocanusa
Reservoir

Elk River

Gold Creek

C A N A D A
UNITED STATES OF AMERICA
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Elk River Area
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LEGEND
Turbidity (NTU)
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! Transect Location
"S Water Chemistry and In Situ Monitoring Station
!? Permitted Water Quality Station

Fish (fish health, recruitment, and fish tissue) Sampling Area

Note: Color scheme set as 10% of the total range for turbidity.



TABLES



Depth Temperature
Specific 

Conductivity
ORP

Secchi 
Depth

Easting Northing m °C  mg/L  % µS/cm mV m

Surface 11.1 7.38 13.7 135 310 -74.4
0.5 11.0 7.63 13.7 135 310 -31.6
1.0 11.1 7.37 13.5 122 310 -28.4
1.5 11.0 7.41 13.3 120 309 -25.5

Surface 9.29 8.26 9.95 86.9 303 157.7
0.5 8.97 8.15 9.92 86.3 302 160.5
1.0 8.90 8.07 9.87 85.5 302 160.1

Surface 6.73 7.57 12.5 103 262 -89.5
0.5 6.75 7.55 12.5 102 266 -92.2
1.0 6.73 7.44 12.4 102 261 -87.5
1.5 6.73 7.40 12.3 101 263 -90.0
2.0 6.73 7.35 12.3 101 265 -90.1
2.5 6.77 7.40 12.5 103 260 -91.5
3.0 6.74 7.41 12.4 102 265 -91.3

Surface 11.2 7.59 12.8 113 327 -9.60
0.5 7.81 7.49 12.6 106 256 2.20
1.0 7.91 7.33 12.6 106 264 3.70
1.5 8.16 7.32 12.6 107 214 6.10
2.0 8.05 7.27 12.3 104 248 5.50

Note: A profile was not collected at RG_TN due to insufficient depth.

Table H.B.1: In situ Water Quality Measurements in Koocanusa Reservoir, 2018

RG_SC 30-Apr-18 625624 5457296 -

Station Date

Location 
(11U, NAD83) pH

Dissolved Oxygen

RG_T4 29-Apr-18 629235 5441654 0.1

RG_ER 27-Apr-18 627959 5447572 0.1

RG_GC 27-Apr-18 630926 5436344 -



Table H.B.2:  Depth Profiles from the Koocanusa Reservoir, June 2018

Depth Temperature Conductivity
Specific 

Conductivity
Turbidity

Easting Northing m  °C  mg/L  % μS/cm μS/cm NTU

Surface 11.6 7.98 10.6 104 131 175 13.2

1.5 11.9 7.90 10.6 104 130 173 13.1

1 12.2 8.19 10.7 108 143 190 10.1
2 12.1 8.19 10.3 103 143 190 10.7
3 12.1 8.19 10.0 100 143 190 10.2
4 12.1 8.18 9.83 98.2 143 190 10.0
5 12.1 8.16 9.82 98.0 143 190 10.4
6 12.2 8.17 9.65 96.3 143 190 9.90
7 12.1 8.16 9.71 96.6 144 190 9.60
8 12.0 8.16 9.72 96.6 143 190 10.6
9 11.9 8.16 9.66 95.4 142 189 12.7
10 11.8 8.13 9.69 95.7 141 189 13.2
11 11.8 8.11 9.64 95.4 141 189 13.2
1 12.3 8.22 10.1 101 144 190 9.60
2 12.3 8.21 9.74 97.3 144 190 9.40
3 12.2 8.19 9.76 97.9 144 190 9.50
4 12.0 8.18 9.59 95.5 143 190 10.2
5 11.9 8.15 9.74 96.7 142 189 10.5
6 11.8 8.14 9.71 96.2 141 188 10.9
7 11.7 8.11 9.66 95.3 140 188 11.6
8 11.7 8.08 9.68 95.3 140 188 11.8
9 11.6 8.05 9.59 94.7 140 188 12.3
10 11.6 8.04 9.61 94.6 140 188 12.8
1 12.3 8.03 10.3 103 144 191 9.00
2 12.4 8.10 10.1 101 145 190 9.00
3 12.4 8.13 9.99 100 145 191 8.90
4 12.3 8.15 9.96 99.7 144 191 9.70
5 12.3 8.15 9.92 99.3 144 190 9.60
6 12.2 8.16 9.86 98.5 144 190 10.3
7 12.2 8.16 9.86 98.5 144 190 10.5
8 12.0 8.18 9.82 97.5 143 190 12.3
9 11.9 8.18 9.77 97.3 142 190 13.2
10 11.9 8.15 9.81 97.5 142 190 13.5
11 11.8 8.12 9.78 96.8 142 190 13.8
1 12.4 8.16 10.2 103 145 191 9.30
2 12.4 8.16 9.95 99.7 145 191 9.30
3 12.5 8.16 9.75 97.9 145 191 9.30
4 12.4 8.15 9.80 98.2 145 191 9.30
5 12.4 8.14 9.74 97.6 145 191 9.40
6 12.4 8.13 9.62 96.4 144 190 9.90
7 12.1 8.12 9.67 96.2 143 189 9.80
8 11.9 8.10 9.63 95.6 141 189 10.6
9 11.7 8.08 9.62 95.1 140 188 12.0
10 11.7 8.06 9.61 94.7 140 188 12.1
1 12.5 8.21 9.98 99.7 145 190 9.60
2 12.5 8.22 9.77 98.1 144 190 9.10
3 12.4 8.21 9.60 96.1 144 190 9.00
4 12.3 8.19 9.67 96.6 144 190 9.20
5 12.1 8.18 9.68 96.2 142 189 10.0
6 12.1 8.16 9.57 95.6 142 189 10.1
7 12.0 8.13 9.54 94.2 141 188 10.2
8 11.8 8.11 9.53 94.4 141 188 10.7
9 11.7 8.09 9.58 94.2 140 188 11.9
10 11.7 8.08 9.47 93.3 140 188 12.4

9-Jun-18 633598 5449060 Surface 10.3 - - - 196 273 14.7

Surface 13.1 8.02 9.50 102 145 189 10.2
1.9 12.7 7.97 8.90 96.8 145 190 9.74
1 15.4 8.34 9.59 103 165 203 3.00
2 14.7 8.31 9.76 104 164 203 3.30
3 14.7 8.25 9.88 105 163 202 3.90
4 13.1 8.06 10.0 102 149 193 7.80
5 12.9 8.00 9.92 101 148 193 7.60
6 12.9 7.94 9.93 99.7 148 193 7.30
7 13.0 7.85 10.0 100 147 192 7.60
8 12.2 7.84 9.98 99.7 147 194 9.10
9 12.2 7.86 9.81 97.7 146 193 8.80
10 12.2 7.86 9.80 97.8 146 193 9.00
11 12.1 7.85 9.76 97.5 145 192 9.00
12 12.1 7.85 9.80 97.6 146 193 8.60
13 12.1 - - - 144 192 8.70
14 11.6 - - - 155 205 9.50
15 11.1 - - - 155 211 12.5

Note: "-" indicates no data available. 

13-Jun-18 627959 5447572
RG_ER

Dissolved Oxygen

5445677RG_DSELK 

Date

13-Jun-18

pH

627017

Station 

UTM
(11U, NAD83)

RG_SC 13-Jun-18 625691 5457986

RG_TN-1 11-Jun-18

627367

627369 5453492

RG_TN-2 11-Jun-18 627256 5453672

RG_TN-5 11-Jun-18 627200 5454005

RG_TN-3 11-Jun-18 5453710

RG_TN-4 11-Jun-18 627333 5453882
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Table H.B.2:  Depth Profiles from the Koocanusa Reservoir, June 2018

Depth Temperature Conductivity
Specific 

Conductivity
Turbidity

Easting Northing m  °C  mg/L  % μS/cm μS/cm NTU

Dissolved Oxygen
Date pHStation 

UTM
(11U, NAD83)

Surface 16.1 8.20 9.67 105 166 202 2.90
1 16.1 8.23 9.62 105 166 201 3.30
2 16.1 8.22 9.54 104 166 200 3.10
3 16.1 8.23 8.98 97.6 166 200 3.10
4 16.1 8.22 8.88 97.2 166 200 3.10
5 16.1 8.20 8.97 97.8 166 201 3.20
6 16.0 8.18 9.29 107 166 200 3.40
7 15.8 8.15 9.37 103 165 201 3.70
8 15.6 8.12 9.12 98.5 165 201 3.90
9 15.5 8.07 9.43 102 165 201 4.20
10 15.4 8.03 9.47 102 165 202 4.20
11 15.3 8.00 9.35 102 165 202 7.20
12 14.8 7.98 9.25 99.5 165 205 4.90
13 13.6 7.98 9.35 100 164 210 7.20
14 12.2 - - - 162 215 10.1
15 11.8 - - - 162 216 12.7
16 11.5 - - - 162 219 14.1
17 11.3 - - - 162 220 13.4
18 11.2 - - - 165 223 12.6
19 11.2 - - - 165 224 13.7
20 10.8 - - - 163 224 14.6
21 10.8 - - - 163 224 14.8
1 16.6 7.97 8.44 92.2 170 202 2.70
2 16.6 7.98 8.43 92.2 170 202 2.70
3 16.5 8.00 8.46 92.4 170 203 2.70
4 16.5 8.04 8.36 91.2 170 203 2.60
5 16.3 8.05 8.43 92.2 169 203 2.70
6 15.7 8.06 8.43 92.5 166 202 3.20
7 15.2 8.07 8.32 91.3 164 201 3.20
8 14.3 8.06 8.28 90.6 160 201 3.60
9 14.1 8.05 8.30 89.9 159 201 4.30
10 13.8 8.03 8.34 89.4 159 202 4.60
11 13.3 7.97 8.19 85.5 158 204 6.00
12 12.2 7.88 8.08 84.7 160 211 8.40
13 11.5 7.86 8.03 83.6 171 230 10.5
14 11.2 - - - 173 235 12.1
15 11.2 - - - 173 236 14.0
16 11.1 - - - 174 236 13.6
17 11.1 - - - 175 238 13.6
18 11.0 - - - 172 236 14.3
19 11.0 - - - 171 235 14.8

Surface 16.0 8.23 10.1 109 168 203 3.20
1 16.0 8.29 9.89 108 168 203 3.20
2 16.0 8.30 9.88 108 168 203 3.40
3 16.1 8.29 9.55 105 168 203 3.40
4 16.0 8.28 9.61 106 168 203 3.40
5 16.0 8.28 9.48 103 168 203 3.30
6 15.9 8.27 9.45 103 167 202 3.60
7 15.7 8.27 9.37 102 166 202 3.80
8 15.6 8.24 9.49 104 165 202 3.80
9 15.4 8.20 9.37 102 165 202 4.10
10 15.3 8.17 9.39 102 164 202 3.60
11 14.5 8.13 9.22 99.4 163 203 4.00
12 14.1 8.09 9.37 101 164 207 5.80
13 13.0 8.04 9.34 101 166 216 8.90
14 11.8 - - - 160 215 12.9
15 11.6 - - - 161 217 12.9
16 11.5 - - - 161 218 13.6
17 11.5 - - - 162 218 14.1
18 11.5 - - - 162 219 14.2
19 11.5 - - - 162 219 14.8

Note: "-" indicates no data available. 

5441812630115

629695

RG_T4-2 629831 54420068-Jun-18

9-Jun-18RG_T4-1

RG_T4-3 9-Jun-18 5441699
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Table H.B.2:  Depth Profiles from the Koocanusa Reservoir, June 2018

Depth Temperature Conductivity
Specific 

Conductivity
Turbidity

Easting Northing m  °C  mg/L  % μS/cm μS/cm NTU

Dissolved Oxygen
Date pHStation 

UTM
(11U, NAD83)

Surface 16.0 8.36 10.1 112 170 206 2.90
1 16.2 8.43 9.51 104 170 204 3.10
2 16.1 8.45 9.48 106 169 203 3.00
3 16.1 8.45 9.46 104 169 203 3.30
4 16.1 8.47 9.62 105 169 203 3.20
5 16.1 8.42 9.32 101 169 203 3.40
6 16.1 8.40 9.43 103 169 203 3.20
7 16.1 8.38 9.56 105 169 203 3.40
8 15.7 8.37 9.18 100 166 202 3.80
9 15.3 8.32 9.56 103 165 203 4.10
10 15.0 8.27 9.03 98.2 166 205 4.90
11 14.7 8.22 9.10 97.2 167 208 5.80
12 14.3 8.17 9.04 98.1 165 208 6.90
13 13.2 - - - 171 221 8.80
14 11.9 - - - 156 209 13.6
15 11.7 - - - 155 207 13.8
16 11.6 - - - 155 208 13.4
17 11.6 - - - 155 209 14.0
18 11.6 - - - 156 210 15.9
19 11.5 - - - 157 211 15.6

Surface 16.5 8.45 9.81 109 171 204 2.60
1 16.5 8.47 9.59 106 170 203 2.80
2 16.5 8.47 9.47 104 170 203 2.70
3 16.4 8.47 9.31 103 170 203 2.80
4 16.4 8.46 9.45 104 170 203 2.80
5 16.2 8.45 9.44 104 169 203 3.10
6 16.1 8.43 9.60 105 168 203 3.40
7 15.8 8.38 9.52 103 166 202 3.60
8 15.4 8.33 9.00 97.0 169 208 5.00
9 14.7 8.28 9.43 101 164 205 6.90
10 14.3 8.24 9.53 101 160 201 6.90
11 14.1 8.16 9.71 102 159 202 6.90
12 13.8 - - - 162 206 8.20
13 12.7 - - - 173 224 11.4
14 12.0 - - - 145 195 14.0
15 11.9 - - - 145 193 13.1
16 11.8 - - - 145 193 14.0
17 11.8 - - - 145 193 14.6
18 11.7 - - - 149 199 15.1
19 11.6 - - - 152 204 14.9
20 11.6 - - - 153 205 14.5

Surface 17.2 7.95 8.97 99.6 161 179 2.50
1 16.7 7.97 9.03 99.4 165 187 2.80
2 15.8 7.99 9.17 99.6 163 187 3.20
3 14.8 7.95 9.13 96.4 154 188 3.70
4 14.6 7.90 8.92 94.0 152 188 3.90
5 14.3 7.88 8.84 92.4 151 188 3.90
6 14.0 7.82 8.57 88.0 150 189 4.10

Note: "-" indicates no data available. 

RG_GC 630302 54369338-Jun-18

RG_T4-4 9-Jun-18 629494 5441783

RG_T4-5 9-Jun-18 629430 5441547
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Depth Temperature Conductivity
Specific 

Conductivity
Turbidity

Easting Northing m °C mg/L  % μS/cm μS/cm NTU

Surface 22.2 8.64 8.73 109 210 222 1.52

1 22.1 8.64 8.76 109 210 223 1.45
2 22.0 8.64 8.75 109 210 223 1.48
3 21.3 8.64 8.97 110 210 226 1.67
4 21.2 8.63 9.06 111 210 227 1.61
5 20.7 8.64 9.28 113 212 231 1.59
6 19.5 8.60 9.50 113 218 244 1.64
7 18.9 8.58 9.39 110 228 259 1.60
8 18.3 8.54 9.24 107 235 269 1.92
9 17.7 8.46 9.01 103 208 242 2.13
10 17.6 8.45 8.97 102 207 241 2.10
11 17.4 8.41 8.86 101 200 234 2.37
12 17.3 8.40 8.82 99.9 202 236 2.39
13 16.6 8.28 8.36 93.3 190 227 2.96
14 16.5 8.26 8.22 91.8 190 227 3.05
15 16.1 8.20 7.83 86.4 190 229 2.09
16 15.3 8.09 7.19 77.5 186 230 3.45
17 14.0 8.04 7.02 74.0 178 224 3.80
18 13.0 8.07 7.43 76.0 170 221 3.30
19 13.0 8.07 7.43 75.9 170 221 3.30

Table H.B.3:  Depth Profile for RG_DSELK in July 2018

RG_DSELK 31-Jul-18 627017 5445677

Dissolved Oxygen
Station Date

UTM
(11U, NAD83) pH



Table H.B.4:  Depth Profile for RG_DSELK in August 2018   

Depth Temperature Conductivity
Specific 

Conductivity
TDS

Easting Northing m °C  mg/L % μS/cm μS/cm mg/L

Surface 19.1 8.53 8.95 108 217 244 159
1 19.1 8.54 8.97 106 217 244 159
2 19.1 8.54 8.98 107 217 244 159
3 19.1 8.54 8.99 107 216 244 158
4 19.0 8.55 8.99 107 216 244 158
5 19.0 8.54 8.99 106 216 244 158
6 19.0 8.54 8.99 106 216 244 158
7 18.9 8.53 8.98 106 216 244 159
8 18.8 8.52 8.97 106 216 244 159
9 18.6 8.51 8.97 105 216 245 160

10 18.4 8.48 8.97 105 217 249 161
11 18.1 8.46 8.99 104 218 252 163
12 16.0 8.26 8.72 97.2 225 272 176
13 15.8 8.24 8.65 95.9 226 274 178
14 15.8 8.24 8.62 95.4 226 248 178
15 15.7 8.24 8.60 95.2 226 248 179
16 15.7 8.23 8.59 95.0 226 275 179

Surface 19.1 8.85 9.04 97.6 214 242 157
1 19.1 8.86 9.04 97.6 214 242 157
2 19.1 8.86 9.04 97.7 214 242 157
3 19.1 8.85 9.04 97.6 214 242 157
4 19.1 8.85 9.04 97.6 214 242 157
5 19.1 8.83 9.03 97.6 214 242 157
6 19.1 8.82 9.03 97.5 214 242 157
7 19.1 8.82 9.03 97.5 214 242 157
8 19.1 8.82 9.04 97.5 214 242 157
9 18.9 8.81 9.04 97.3 214 243 158

10 18.7 8.79 9.02 96.7 215 245 159
11 15.9 8.66 8.96 90.8 225 272 177
12 15.9 8.56 8.72 88.2 225 272 177
13 15.8 8.50 8.60 87.0 225 272 177
14 15.8 8.50 8.58 86.8 225 272 177
15 15.7 8.48 8.44 85.0 225 274 178

Surface 19.1 8.85 9.06 97.8 214 242 157
1 19.1 8.85 9.07 97.9 214 242 157
2 19.1 8.85 9.07 97.9 214 242 157
3 19.1 8.85 9.07 97.9 214 242 157
4 19.1 8.85 9.06 97.8 214 242 157
5 19.1 8.85 9.06 97.8 214 242 157
6 19.0 8.84 9.06 97.7 214 242 157
7 19.0 8.84 9.05 97.7 214 242 157
8 18.9 8.84 9.05 97.6 214 242 157
9 18.9 8.83 9.05 97.5 214 242 157

10 18.7 8.81 9.03 96.9 215 244 159
11 17.5 8.67 8.87 92.8 218 254 165
12 15.7 8.50 8.68 87.4 225 273 178
13 15.7 8.50 8.65 87.1 225 273 178

Surface 19.1 8.86 8.88 96.0 215 242 157
1 19.1 8.86 9.03 97.7 215 242 157
2 19.1 8.85 9.05 97.8 215 242 157
3 19.1 8.85 9.05 97.8 214 242 157
4 19.1 8.85 9.05 97.8 214 242 157
5 19.1 8.85 9.05 97.8 214 242 157
6 19.1 8.85 9.05 97.7 214 242 157
7 19.0 8.84 9.06 97.7 214 242 157
8 18.9 8.84 9.06 97.6 214 242 157
9 18.9 8.83 9.05 97.4 214 242 158

10 18.4 8.80 9.00 96.1 216 247 160
11 16.6 8.71 8.93 91.6 222 265 172
12 15.7 8.53 8.66 87.2 225 274 178
13 15.6 8.50 8.62 86.7 225 274 178
14 15.6 8.48 8.58 86.3 225 274 178

Surface 19.3 8.84 9.07 98.4 216 242 157
1 19.2 8.84 9.07 98.3 215 242 157
2 19.2 8.85 9.08 98.3 215 242 157
3 19.1 8.85 9.08 98.2 215 242 157
4 19.1 8.85 9.08 98.1 214 242 157
5 19.1 8.84 9.08 98.0 214 242 157
6 19.0 8.84 9.08 98.0 214 242 157
7 19.0 8.84 9.08 97.9 214 242 157
8 18.9 8.83 9.08 97.8 214 242 157
9 18.9 8.83 9.07 97.8 214 242 157

10 18.6 8.79 9.03 96.6 216 246 160
11 17.6 8.69 8.92 93.4 217 253 164
12 15.6 8.60 8.88 89.3 225 275 179
13 15.5 8.49 8.69 87.2 225 275 179

Surface 19.4 8.84 9.05 98.5 216 242 157
1 19.3 8.84 9.08 98.5 216 242 157
2 19.2 8.84 9.10 98.5 215 242 157
3 19.1 8.84 9.11 98.5 215 242 157
4 19.1 8.84 9.11 98.5 215 242 157
5 19.1 8.84 9.11 98.4 214 242 157
6 19.0 8.83 9.11 98.3 214 242 157
7 19.0 8.83 9.11 98.3 214 242 157
8 19.0 8.83 9.11 98.2 214 242 157
9 18.9 8.83 9.10 98.1 214 242 157

10 18.9 8.82 9.09 97.9 214 242 158
11 16.6 8.71 9.06 92.9 223 266 173
12 15.5 8.53 8.78 88.0 225 275 178
13 15.5 8.48 8.71 87.3 225 275 178

Note: "-" indicates no data available. 

RG_SC 29-Aug-18 625624 5457296

Dissolved Oxygen
Station Date

UTM
(11U, NAD83) pH

RG_TN-1 31-Aug-18 5453492627369

RG_TN-5 31-Aug-18 5454005627200

RG_TN-2 31-Aug-18 5453672627256

RG_TN-3 31-Aug-18 627367 5453710

RG_TN-4 31-Aug-18 627333 5453882
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Table H.B.4:  Depth Profile for RG_DSELK in August 2018   

Depth Temperature Conductivity
Specific 

Conductivity
TDS

Easting Northing m °C  mg/L % μS/cm μS/cm mg/L

Dissolved Oxygen
Station Date

UTM
(11U, NAD83) pH

Surface 19.7 8.58 8.89 107 212 236 153
1 19.7 8.56 8.90 107 212 236 153
2 19.7 8.57 8.90 107 212 236 154
3 19.6 8.56 8.92 107 212 237 154
4 19.5 8.56 8.94 107 213 238 155
5 19.4 8.55 8.95 107 213 238 155
6 19.4 8.55 8.95 107 213 239 155
7 19.3 8.53 8.96 107 213 239 155
8 19.2 8.52 8.96 107 214 241 156
9 19.1 8.51 8.96 106 215 242 158

10 18.9 8.49 8.93 106 216 245 159
11 18.6 8.46 8.92 105 217 246 161
12 17.7 8.37 8.86 102 220 255 165
13 16.6 8.22 8.54 96.6 222 265 172
14 16.5 8.21 8.44 95.2 223 266 173
15 16.5 8.21 8.39 94.5 224 267 174
16 16.4 8.29 8.23 93.1 223 266 173
17 16.1 8.19 8.19 91.7 227 274 178

Surface 18.7 8.60 8.89 103 208 236 -
1 18.7 8.60 8.89 103 208 236 -
2 18.7 8.60 8.88 103 208 236 -
3 18.7 8.60 8.88 103 208 236 -
4 18.7 8.60 8.88 103 208 236 -
5 18.7 8.59 8.87 103 208 236 -
6 18.7 8.59 8.87 103 208 236 -
7 18.7 8.58 8.86 103 208 236 -
8 18.7 8.59 8.86 103 208 236 -
9 18.7 8.58 8.86 103 208 236 -

10 18.7 8.58 8.85 103 208 236 -
11 18.7 8.58 8.85 103 208 236 -
12 18.7 8.58 8.85 103 208 236 -
13 18.7 8.58 8.84 103 208 236 -
14 18.7 8.58 8.84 103 208 237 -
15 18.7 8.58 8.84 103 208 237 -
16 18.3 8.53 8.80 101 215 246 -
17 16.6 8.36 8.57 95.1 234 279 -
18 16.0 8.27 8.29 91.0 230 278 -
19 15.8 8.23 8.16 89.1 230 279 -
20 15.8 8.23 8.14 88.9 231 280 -
21 15.7 8.23 8.12 88.5 234 285 -
22 15.6 8.21 8.01 87.2 236 287 -

Surface 19.4 8.27 8.49 92.4 - - -
1 19.3 8.82 8.89 96.5 205 230 149
2 19.3 8.82 8.90 96.5 205 230 149
3 19.3 8.82 8.91 96.5 204 230 149
4 19.3 8.81 8.90 96.5 204 230 149
5 19.2 8.81 8.90 96.4 204 230 149
6 19.2 8.81 8.89 96.4 204 229 149
7 19.2 8.81 8.89 96.3 204 229 149
8 19.2 8.81 8.89 96.2 204 229 149
9 19.2 8.81 8.88 96.2 204 229 149

10 19.2 8.81 8.88 96.1 204 229 -
11 19.2 8.81 8.88 96.1 204 229 149
12 19.2 8.80 8.88 96.0 204 230 149
13 19.2 8.80 8.87 96.0 204 230 149
14 19.1 8.79 8.87 95.9 205 230 150
15 19.1 8.79 8.84 95.6 205 231 150
16 19.1 8.77 8.79 94.9 207 233 152
17 18.8 8.72 8.67 93.1 212 241 157
18 18.1 8.54 8.22 86.9 224 258 168
19 17.2 8.50 8.12 84.5 228 268 174
20 16.5 8.38 7.60 77.9 227 271 176
21 15.8 8.29 7.04 71.2 221 268 174
22 15.3 8.21 6.71 67.1 208 255 166
23 15.0 8.10 6.26 62.1 203 251 163

Surface 19.7 8.81 8.88 97.1 206 230 149
1 19.3 8.82 8.94 97.2 205 230 149
2 19.3 8.82 8.94 97.1 205 230 149
3 19.3 8.82 8.94 97.0 205 230 149
4 19.3 8.81 8.94 97.0 205 230 149
5 19.3 8.81 8.94 96.9 204 230 149
6 19.2 8.80 8.93 96.8 204 230 149
7 19.2 8.80 8.93 96.7 204 229 149
8 19.2 8.79 8.93 96.7 204 230 149
9 19.2 8.79 8.92 96.6 204 230 149

10 19.2 8.78 8.91 96.4 204 230 149
11 19.2 8.78 8.89 96.2 204 230 150
12 19.2 8.78 8.87 96.0 204 230 150
13 19.2 8.78 8.87 96.0 204 230 150
14 19.1 8.78 8.85 95.7 205 230 150
15 19.1 8.77 8.83 95.4 206 232 151
16 19.0 8.75 8.78 94.7 208 235 153
17 18.9 8.73 8.71 93.8 210 238 155
18 18.2 8.57 8.29 88.0 220 253 164
19 16.8 8.43 7.82 80.6 229 271 176
20 16.2 8.32 7.32 74.5 223 268 174
21 15.8 8.30 7.06 71.4 222 269 175
22 15.5 8.21 6.49 65.1 210 257 167
23 14.0 8.11 5.87 57.0 191 242 157

Note: "-" indicates no data available. 

544181263011530-Aug-18

RG_T4-2 30-Aug-18 629831 5442006

RG_DSELK 4-Sep-18 627017 5445677

RG_T4-1

RG_ER

544757262795930-Aug-18RG_ER

544757262795930-Aug-18
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Table H.B.4:  Depth Profile for RG_DSELK in August 2018   

Depth Temperature Conductivity
Specific 

Conductivity
TDS

Easting Northing m °C  mg/L % μS/cm μS/cm mg/L

Dissolved Oxygen
Station Date

UTM
(11U, NAD83) pH

Surface 19.2 8.77 8.90 96.5 205 231 -
1 19.2 8.77 8.91 96.5 206 231 -
2 19.2 8.77 8.90 96.5 205 231 -
3 19.2 8.76 8.90 96.4 206 231 -
4 19.2 8.78 8.89 96.4 205 231 -
5 19.2 8.78 8.89 96.3 205 231 -
6 19.2 8.77 8.88 96.2 206 231 -
7 19.2 8.78 8.88 96.2 205 231 -
8 19.2 8.77 8.87 96.1 205 231 -
9 19.2 8.76 8.86 96.0 206 231 -

10 19.2 8.77 8.85 95.9 206 231 -
11 19.2 8.77 8.84 95.8 206 231 -
12 19.2 8.77 8.82 95.5 206 231 -
13 19.1 8.71 8.67 93.5 210 237 -
14 18.6 8.61 8.47 90.5 218 248 -
15 17.7 8.57 8.48 88.8 227 265 -
16 17.1 8.50 8.24 85.6 227 267 -
17 16.8 8.49 8.18 84.2 233 277 -
18 16.4 8.46 8.03 82.2 236 281 -
19 16.3 8.46 8.02 81.7 237 284 -
20 16.2 8.43 7.78 78.5 236 284 -
21 15.7 8.25 6.82 68.5 219 269 -
22 15.4 8.21 6.62 66.2 215 264 -
23 14.7 8.06 5.99 58.8 196 246 -
24 14.2 8.10 5.95 57.5 187 244 -

Surface 19.8 8.85 8.89 97.6 207 230 149
1 19.4 8.85 8.95 97.4 205 229 149
2 19.4 8.86 8.97 97.5 204 229 149
3 19.3 8.85 8.97 97.4 204 229 149
4 19.3 8.85 8.98 97.4 204 229 149
5 19.2 8.84 9.00 97.4 204 230 149
6 19.2 8.84 8.99 97.3 204 230 149
7 19.1 8.82 8.94 96.7 204 230 149
8 19.1 8.81 8.94 96.6 204 230 149
9 19.1 8.81 8.91 96.3 205 231 150

10 19.1 8.80 8.89 96.1 207 233 151
11 19.1 8.79 8.87 95.8 208 234 152
12 19.1 8.79 8.87 95.8 207 234 152
13 19.1 8.79 8.86 95.7 207 233 152
14 19.1 8.79 8.86 95.6 207 234 152
15 19.0 8.78 8.84 95.3 210 237 154
16 18.6 8.75 8.83 94.5 215 245 159
17 18.3 8.69 8.68 92.2 218 250 163
18 17.0 8.61 8.49 87.9 231 272 177
19 16.5 8.52 8.25 84.6 230 274 178
20 16.4 8.50 8.20 83.9 229 274 178
21 16.2 8.46 8.03 81.8 224 270 175
22 15.8 8.41 7.62 76.9 219 265 173

Surface 19.9 8.84 8.63 94.7 208 230 150
1 19.8 8.85 8.90 97.5 207 230 149
2 19.7 8.85 8.96 98.0 206 230 149
3 19.5 8.85 8.99 97.9 205 229 149
4 19.4 8.86 9.02 98.1 205 229 149
5 19.3 8.86 9.03 98.1 205 229 149
6 19.3 8.85 9.03 97.9 205 230 150
7 19.2 8.85 9.01 97.6 205 230 150
8 19.2 8.83 8.98 97.1 206 232 151
9 19.1 8.83 8.96 96.9 206 233 151

10 19.1 8.82 8.94 96.7 206 232 150
11 19.1 8.82 8.94 96.6 205 231 150
12 19.1 8.81 8.91 96.2 205 232 151
13 19.1 8.80 8.89 96.0 207 233 152
14 18.8 8.75 8.88 95.4 214 242 157
15 18.7 8.74 8.87 95.2 214 243 158
16 18.5 8.72 8.86 94.6 217 248 161
17 18.2 8.69 8.81 93.4 219 252 164
18 17.2 8.60 8.63 89.7 228 268 174
19 16.6 8.51 8.37 86.0 227 271 176
20 16.5 8.48 8.13 83.3 228 272 177
21 16.2 8.45 7.94 80.9 229 275 179
22 15.7 8.35 7.30 73.5 217 264 172
23 15.5 8.34 7.20 72.3 215 263 171

Note: "-" indicates no data available. 

RG_T4-5

RG_T4-4 31-Aug-18 629494 5441783

31-Aug-18 629430 5441547

RG_T4-3 29-Aug-18 629695 5441699
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Table H.B.4:  Depth Profile for RG_DSELK in August 2018   

Depth Temperature Conductivity
Specific 

Conductivity
TDS

Easting Northing m °C  mg/L % μS/cm μS/cm mg/L

Dissolved Oxygen
Station Date

UTM
(11U, NAD83) pH

0 19.0 8.79 8.94 96.4 202 228 -
1 19.0 8.80 8.91 96.2 202 228 -
2 19.0 8.80 8.88 95.8 202 228 -
3 19.0 8.80 8.88 95.7 202 228 -
4 19.0 8.80 8.87 95.7 202 228 -
5 19.0 8.80 8.86 95.6 202 228 -
6 19.0 8.79 8.85 95.5 202 228 -
7 19.0 8.79 8.85 95.4 202 228 -
8 19.0 8.79 8.84 95.4 202 228 -
9 19.0 8.79 8.84 95.4 202 228 -

10 19.0 8.79 8.84 95.3 202 228 -
11 19.0 8.79 8.83 95.3 202 228 -
12 19.0 8.79 8.83 95.2 202 228 -
13 19.0 8.79 8.82 95.1 202 228 -
14 19.0 8.78 8.79 94.8 203 229 -
15 18.9 8.75 8.72 93.9 207 235 -
16 18.8 8.74 8.68 93.3 208 236 -
17 18.6 8.69 8.60 92.1 212 242 -
18 18.5 8.66 8.51 90.7 212 243 -
19 18.0 8.60 8.40 88.8 220 254 -
20 17.4 8.50 7.98 83.2 219 257 -
21 17.1 8.43 7.76 80.7 221 261 -
22 16.6 8.35 7.40 76.1 222 264 -
23 16.4 8.30 7.22 73.8 221 264 -
24 16.2 8.26 6.99 71.3 220 264 -
25 15.4 8.12 6.01 60.5 212 260 -
26 13.4 8.01 5.52 53.0 182 234 -
27 13.2 7.97 5.35 51.1 139 231 -

Note: "-" indicates no data available. 

RG_GC 30-Aug-18 630926 5436344

Page 4 of 4



Table H.B.5:  Depth Profile for RG_T4 in October 2018   

Depth Temperature Conductivity
Specific 

Conductance
TDS Turbidity

Easting Northing m  ˚C  mg/L  % μS/cm μS/cm mg/L NTU

0 12.9 8.06 9.25 87.6 207 269 175 0.37
1 12.9 8.13 9.22 87.4 207 270 175 0.35
2 12.9 8.15 9.21 87.3 207 270 175 0.36
3 12.9 8.16 9.20 87.2 208 270 175 0.36
4 12.9 8.17 9.20 87.1 208 270 175 0.34
5 12.9 8.18 9.19 87.1 208 270 175 0.34
6 12.9 8.18 9.19 87.1 208 270 175 0.33
7 12.9 8.19 9.18 87.0 208 270 175 0.36
8 12.9 8.20 9.18 87.0 208 270 176 0.36
9 12.9 8.27 9.18 86.9 208 270 176 0.36
10 12.9 8.21 9.18 86.9 208 270 175 0.37
11 12.9 8.22 9.18 86.9 208 270 176 0.34
12 12.9 8.23 9.18 86.8 208 270 176 0.35
13 12.8 8.23 9.17 86.8 208 271 176 0.37
14 12.8 8.23 9.17 86.8 208 271 176 0.38
15 12.8 8.24 9.18 86.8 208 271 176 0.33
16 12.8 8.24 9.19 86.6 208 273 176 0.35
17 12.2 8.24 9.31 86.8 212 281 182 0.56
18 12.2 8.22 9.33 86.9 213 282 182 0.48
19 11.9 8.21 9.38 86.4 218 293 188 0.81
20 11.5 8.16 9.41 86.5 219 294 191 0.23
21 11.6 8.16 9.41 86.5 220 297 193 2.59
22 11.4 8.14 9.33 85.5 221 298 194 2.69

pH
Dissolved Oxygen

RG_T4-3 9-Oct-18 629695 5441699

Station Date

UTM
(11U, NAD83)



Table H.B.6:  Depth Profiles for Stations in Koocanusa Reservoir, April 2019  

Depth Temperature Conductivity
Specific 

Conductivity
Turbidity

Easting Northing (m)  (˚C)  (mg/L)  (%) (µS/cm) (µS/cm) (NTU)

S 8.90 7.96 10.67 100.2 176.4 254.8 -
1 8.90 7.91 10.74 101.0 174.9 252.8 -
2 8.90 7.88 10.74 101.0 175.0 252.7 -
3 8.90 7.88 10.74 101.1 174.5 252.0 -
4 8.90 7.89 10.74 101.1 173.8 251.0 -
5 8.90 7.90 10.72 100.9 173.6 250.3 -
6 8.90 7.90 10.71 100.8 173.3 250.0 -
7 8.90 7.91 10.71 100.8 173.3 250.0 -
8 8.90 7.92 10.71 100.8 173.1 249.7 -
9 8.80  -  -  -  -  - -
0 9.60 8.16 10.69 101.4 178.3 252.6  - 
1 9.50 8.17 10.70 101.3 177.8 252.7  - 
2 9.40 8.17 10.69 101.1 177.6 252.9  - 
3 9.40 8.16 10.66 100.6 177.4 253.0  - 
4 9.30 8.16 10.65 100.5 177.3 253.0  - 
5 9.30 8.15 10.64 100.4 177.1 252.9  - 
B 9.30 8.15 10.62 100.2 177.1 252.8  - 
0 10.10 8.17 10.60 101.8 188.4 263.2  - 
1 10.10 8.17 10.60 101.8 188.5 263.4  - 
2 10.00 8.17 10.61 101.4 187.7 263.3  - 
3 8.70 8.16 10.80 100.2 183.0 265.5  - 
4 8.30 8.16 10.84 99.6 180.5 264.7  - 
5 8.30 8.15 10.84 99.6 179.4 264.4  - 
6 8.10 8.15 10.86 99.4 178.6 264.0  - 
7 8.00 8.15 10.87 99.3 178.1 263.6  - 
0 10.40 8.20 10.89 97.4 203.0 282.0 7.74
1 10.00 8.15 10.93 96.8 196.0 276.0 8.11
2 9.70 8.18 10.94 96.4 195.0 276.0 8.69
3 9.60 8.18 10.89 95.7 195.0 276.0 8.58
4 9.60 8.18 10.87 95.5 195.0 276.0 8.02
5 9.60 8.17 10.86 95.4 196.0 278.0 7.84
6 9.60 8.18 10.86 95.3 197.0 280.0 8.50
7 9.50 8.16 10.88 95.4 198.0 283.0 7.90
8 9.40 8.16 10.94 95.6 201.0 286.0 7.88
9 9.40 8.17 10.98 96.0 204.0 291.0 7.01
10 9.40 8.17 11.02 96.4 207.0 295.0 6.48
11 9.10 8.17 11.01 95.5 200.0 288.0 7.68
12 8.30 8.14 10.89 92.3 200.0 295.0 8.45
13 8.00 8.10 10.76 90.5 200.0 298.0 8.40
14 7.60 8.06 10.46 87.1 201.0 302.0 10.32
0 10.4 8.14 11.07 99.4 212.4 293.9 6.19
1 10.2 8.12 11.14 99.2 209.0 291.3 6.45
2 10.2 8.09 11.15 99.1 207.0 290.0 6.93
3 10.1 8.08 11.14 98.9 207.0 290.0 6.58
4 10.1 8.09 11.14 99.0 207.0 289.0 7.20
5 10.1 8.08 11.14 98.9 207.0 290.0 7.20
6 10.0 8.09 11.13 98.8 207.0 290.0 6.25
7 10.0 8.09 11.13 98.8 207.0 290.0 6.61
8 10.0 8.09 11.13 98.7 207.0 290.0 6.15
9 10.0 8.09 11.13 98.7 206.0 289.0 6.52
10 10.0 8.09 11.14 98.7 206.0 289.0 6.04
11 9.60 8.09 11.19 98.2 200.0 285.0 5.60
12 9.20 8.08 11.24 97.8 202.0 290.0 5.33
13 8.90 8.07 11.11 94.8 201.0 294.0 5.40
14 7.30 8.03 10.96 91.0 198.0 299.0 6.21
15 6.70 8.00 10.93 89.5 195.0 301.0 5.10
16 6.00 7.98 11.11 89.4 191.0 299.0 3.62

Notes:  S = Shore B= Bottom, "-" = no data.
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Table H.B.7:  Depth Profiles for Stations in Koocanusa Reservoir, June 2019   

Depth Temperature Conductivity
Specific 

Conductivity
Turbidity ORP

Easting Northing (m)  (˚C)  (mg/L)  (%) (µS/cm) (µS/cm) (NTU) (Mv)
0.5 12.6 8.22 10.11 103.6 185.1 242.6 29.59 185.2
1 12.6 8.22 10.08 103.4 184.8 242.0 37.31 185.3
2 12.4 8.22 10.08 102.8 183.4 241.8 33.20 185.9
3 12.4 8.22 10.09 103.0 184.1 242.4 31.59 185.7
4 12.3 8.22 10.05 102.4 183.2 241.7 33.67 186.0
5 12.2 8.22 10.03 102.0 183.1 242.1 56.50 185.9
6 12.2 8.22 10.01 101.8 182.4 241.2 36.35 186.2
7 12.3 8.22 10.00 101.7 182.3 241.0 39.68 186.1
8 12.3 8.22 10.00 101.7 182.3 241.0 44.52 186.2
9 12.3 8.22 9.98 101.5 180.6 238.6 78.16 186.4
10 12.3 8.22 9.95 101.4 180.7 238.3 81.98 186.0
0.5 13.7 8.21 - 112.6 195.5 253.1 24.53 185.2
1 12.8 8.22 - 104.9 187.1 244.0 32.86 186.5
2 12.1 8.23 - 102.8 181.9 241.6 32.08 186.8
3 11.8 8.23 - 102.0 181.0 241.8 42.97 187.0
4 11.7 8.23 - 101.5 180.3 241.6 43.36 187.3
5 11.7 8.23 - 101.3 179.8 240.8 51.51 187.1
6 11.7 8.23 - 101.3 179.5 240.4 63.73 187.1
7 11.8 8.22 - 101.3 179.2 239.7 45.80 187.1
8 11.8 8.23 - 101.0 178.1 238.4 52.14 187.2
9 11.7 8.23 - 100.9 177.7 238.0 51.21 187.2
10 11.9 8.22 - 100.6 177.9 237.4 60.90 187.3
0.5 14.9 8.16 10.00 107.6 185.5 230.0 26.57 185.2
1 14.7 8.17 10.01 107.3 184.9 230.1 27.14 185.4
2 14.7 8.18 10.01 107.3 184.7 230.2 29.26 185.3
3 14.6 8.18 10.03 107.2 184.7 230.5 28.29 185.3
4 14.5 8.19 10.03 107.2 185.0 231.2 27.94 185.2
5 12.4 8.19 10.12 103.1 177.1 233.4 35.61 186.8
6 12.2 8.19 10.13 102.8 176.4 233.4 37.71 187.2
7 12.0 8.18 10.07 101.6 174.7 232.6 46.30 187.9
8 11.9 8.17 10.01 100.7 172.8 230.6 53.64 188.5
9 11.9 8.17 9.99 100.5 171.2 228.5 46.85 189.0

0.5 16.2 8.17 10.09 111.6 17.9 21.5 49.63 158.3
1 15.9 8.35 10.20 112.2 212.9 257.6 4.67 158.6
2 15.6 8.37 10.23 111.8 211.3 257.2 5.86 158.4
3 15.4 8.38 10.22 111.0 208.5 255.5 5.78 158.5
4 14.9 8.38 10.24 110.2 207.8 257.4 6.01 158.7
5 13.8 8.25 9.90 104.0 194.5 248.9 9.64 161.7
6 13.4 8.25 9.93 103.4 190.8 244.8 16.84 162.0
7 13.0 8.25 10.06 103.7 186.5 242.1 25.58 161.6
8 12.7 8.24 10.05 103.0 183.6 240.1 30.08 161.8
9 12.5 8.24 10.11 103.2 183.6 241.2 30.31 161.8
10 12.0 8.23 10.09 101.6 175.8 234.3 38.46 162.2
11 11.8 8.23 10.12 101.6 175.5 234.9 40.27 162.3
12 11.5 8.22 10.08 100.5 173.5 234.0 50.11 162.6
13 11.4 8.22 10.07 100.3 173.7 234.6 62.34 162.7
14 11.4 8.22 10.08 100.2 173.7 234.8 61.04 162.6
15 11.3 8.23 10.08 100.0 174.4 236.3 58.20 162.4
16 11.2 8.24 10.06 99.7 183.6 246.6 59.75 162.8
17 11.2 8.24 10.03 99.4 186.4 252.9 56.99 163.0
18 11.3 8.24 10.01 99.2 188.7 255.9 62.67 163.1
19 11.3 8.24 10.00 99.3 188.9 255.8 62.45 163.0

Note:  "-" indicates no data.
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Table H.B.7:  Depth Profiles for Stations in Koocanusa Reservoir, June 2019   

Depth Temperature Conductivity
Specific 

Conductivity
Turbidity ORP

Easting Northing (m)  (˚C)  (mg/L)  (%) (µS/cm) (µS/cm) (NTU) (Mv)
Station 

UTM
(11U, NAD83) pH

Dissolved 
Oxygen

0.5 16.3 7.89 9.98 110.5 29.1 34.3 32.43 101.7
1 16.1 8.33 10.25 112.9 204.3 246.4 5.07 95.1
2 15.6 8.35 10.42 113.7 203.3 247.9 4.47 94.6
3 14.9 8.36 10.35 111.3 198.8 246.1 35.14 94.1
4 14.5 8.32 10.07 107.3 192.7 241.0 78.26 94.8
5 14.0 8.23 9.79 103.2 188.2 238.0 9.51 96.4
6 13.7 8.18 9.64 100.9 183.8 234.6 10.68 96.7
7 13.6 8.18 9.66 100.9 184.1 235.5 9.99 96.4
8 13.2 8.17 9.62 99.7 179.6 231.8 16.92 96.6
9 13.1 8.17 9.67 99.9 178.4 230.9 18.50 96.4
10 12.9 8.18 9.75 100.2 178.2 231.7 25.47 96.0
11 12.8 8.18 9.78 100.4 179.0 233.3 26.72 95.5
12 12.7 8.19 9.81 100.4 179.2 234.3 30.02 94.9
13 12.4 8.19 9.85 100.2 177.7 233.9 31.95 95.1
14 12.2 8.19 9.82 99.5 176.4 233.2 37.24 95.0
15 12.1 8.18 9.85 99.5 175.3 232.9 38.79 94.4
16 11.4 8.18 9.81 97.4 175.2 236.8 65.13 94.6
17 11.3 8.17 9.80 97.3 175.2 237.0 74.30 94.6
18 11.3 8.17 9.79 97.2 175.2 237.0 82.81 94.1
19 11.4 8.17 9.78 97.1 175.2 236.9 75.90 94.2
20 11.4 8.15 9.76 97.0 175.3 236.7 83.32 93.9
21 11.5 8.14 9.67 96.4 175.6 236.5 113.98 89.9

Note:  "-" indicates no data.
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Table H.B.8:  Depth Profiles for Stations in Koocanusa Reservoir, August 2019   

Depth Temperature Conductivity
Specific 

Conductivity
Turbidity ORP

Easting Northing (m)  (˚C)  (mg/L)  (%) (µS/cm) (µS/cm) (NTU) (Mv)

0 20.4 8.50 9.02 99.9 225.8 247.8 0.59 151.8
1 20.2 8.51 9.05 99.7 224.1 247.4 0.69 152.2
2 20.0 8.51 9.05 99.6 224.0 247.5 0.71 153.2
3 20.0 8.51 9.05 99.5 223.6 247.5 0.73 154.1
4 19.4 8.48 9.26 100.8 224.2 250.7 0.98 156.8
5 18.9 8.45 9.36 100.9 224.1 253.2 1.56 159.9
6 18.3 8.41 9.41 99.8 222.9 256.3 2.46 162.6
7 17.7 8.38 9.37 98.3 221.2 257.2 3.34 165.7
8 17.3 8.35 9.31 96.9 219.8 257.9 3.47 167.8
9 16.7 8.29 9.15 94.3 217.7 258.8 4.46 170.5
10 16.4 8.28 9.04 92.5 216.9 259.6 5.35 172.4
11 16.2 8.25 8.86 90.2 216.6 260.6 6.13 174.8
12 16.1 8.23 8.74 88.9 216.4 260.5 6.20 176.4
13 16.0 8.17 8.29 84.2 215.9 260.6 7.60 178.8
0 20.2 8.22 8.95 98.9 220.4 242.5 0.55 169.6
1 20.2 8.26 8.99 99.3 220.7 242.9 0.63 163.4
2 20.2 8.28 8.98 99.3 220.8 243.0 0.59 162.0
3 20.2 8.29 8.98 99.2 220.8 242.9 0.57 161.5
4 20.2 8.32 8.98 99.2 220.7 242.9 0.56 160.7
5 20.2 8.41 8.98 99.2 220.8 243.0 0.61 155.1
6 20.2 8.44 8.98 99.2 221.0 243.3 0.66 154.6
7 20.2 8.43 9.00 99.3 221.4 243.9 0.74 156.0
8 19.6 8.39 9.10 99.1 222.6 248.1 1.09 158.4
9 18.4 8.29 9.13 97.0 221.5 254.3 2.25 162.8
10 17.8 8.24 9.09 95.4 220.2 256.8 3.15 165.2
11 17.0 8.17 8.83 91.4 218.4 258.5 4.56 167.9
12 16.7 8.15 8.72 89.8 218.2 259.1 5.31 169.4
13 16.7 8.14 8.72 89.7 218.2 259.3 5.74 170.9
14 16.5 8.13 8.65 88.8 217.9 259.8 5.85 171.8
15 16.5 8.14 8.66 88.8 217.6 259.6 6.09 172.8
0 21.7 8.40 8.93 100.6 226.9 244.6 0.53 163.5
1 20.7 8.44 8.97 100.1 223.4 243.9 0.55 160.4
2 20.3 8.45 9.04 100.1 221.9 243.7 0.65 159.4
3 20.3 8.46 9.04 100.0 221.7 243.6 0.64 159.8
4 20.3 8.45 9.04 100.0 221.3 243.4 0.64 161.8
5 20.2 8.45 9.04 99.9 221.3 243.4 0.65 163.8
6 20.2 8.45 9.01 99.5 221.4 243.7 0.60 165.7
7 20.1 8.45 9.00 99.3 221.4 244.1 0.61 166.8
8 20.1 8.48 9.01 99.4 221.8 244.8 0.65 167.0
9 20.1 8.50 9.03 99.6 222.2 245.4 0.67 169.5
10 19.8 8.47 9.10 99.8 224.8 252.9 0.96 172.3
11 18.4 8.38 9.21 97.8 224.2 258.0 1.53 176.9
12 17.9 8.34 9.20 96.9 223.9 259.0 1.63 180.0
13 17.5 8.31 9.09 95.3 223.9 260.2 1.71 183.7
14 17.6 8.29 9.03 93.6 225.3 263.5 1.97 187.2
15 17.3 8.26 8.84 91.8 226.0 265.0 2.14 189.0
16 16.7 8.17 8.20 84.0 229.1 273.2 3.33 192.6
17 16.5 8.16 8.07 82.7 231.2 275.8 3.69 194.0

Notes:  S = Shore B= Bottom, "-" = no data.
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Table H.B.8:  Depth Profiles for Stations in Koocanusa Reservoir, August 2019   

Depth Temperature Conductivity
Specific 

Conductivity
Turbidity ORP

Easting Northing (m)  (˚C)  (mg/L)  (%) (µS/cm) (µS/cm) (NTU) (Mv)
pHStation 

UTM
(11U, NAD83)

Dissolved 
Oxygen

0 20.6 8.46 8.96 99.7 220.2 240.4 0.38 173.4
1 20.4 8.46 8.97 99.6 219.4 240.4 0.40 173.3
2 20.2 8.48 9.04 99.3 217.8 240.2 0.45 173.2
3 20.1 8.48 9.02 99.4 217.7 240.3 0.46 174.1
4 20.1 8.49 9.01 99.2 217.7 240.4 0.45 174.4
5 20.0 8.49 9.01 99.2 217.7 240.5 0.48 175.7
6 20.0 8.48 9.00 99.0 217.9 241.1 0.49 177.4
7 19.9 8.46 8.99 98.6 218.7 242.6 0.50 179.2
8 19.8 8.46 8.99 98.4 219.9 244.3 0.47 180.4
9 19.7 8.44 8.98 98.3 220.6 245.5 0.52 181.9
10 19.2 8.40 8.87 96.0 229.4 258.2 0.61 184.4
11 19.1 8.40 8.86 95.7 229.1 258.6 0.62 185.2
12 19.0 8.41 8.85 95.5 228.5 258.1 0.66 186.0
13 18.9 8.40 8.84 95.2 229.1 259.1 0.67 187.4
14 18.5 8.37 8.79 93.9 232.0 264.8 0.93 189.6
15 18.4 8.36 8.76 93.4 235.8 269.8 0.95 190.9
16 17.9 8.32 8.69 91.7 233.2 268.9 1.04 193.0
17 17.4 8.25 8.50 88.6 232.1 271.5 1.91 196.5
18 17.2 8.23 8.37 86.9 232.9 273.4 2.66 198.5
19 17.1 8.21 8.29 86.0 232.7 274.1 3.20 200.4
20 17.0 8.20 8.26 85.5 232.2 276.4 3.52 203.2
21 16.9 8.17 8.14 85.1 232.0 276.0 3.61 204.0
22 16.5 8.12 7.73 79.0 230.8 275.3 3.85 205.7
23 16.1 8.07 7.40 75.3 230.4 281.5 4.71 268.2
24 15.9 8.03 7.20 72.9 229.4 277.4 3.88 210.3
25 14.8 7.84 6.21 71.4 208.1 260.8 5.31 215.1
0 20.4 8.28 8.90 98.9 213.6 234.1 0.75 199.2
1 20.3 8.34 8.93 98.9 214.2 235.3 0.73 196.9
2 20.3 8.36 8.94 98.9 214.6 236.1 0.72 196.8
3 20.2 8.40 8.95 98.9 214.7 236.2 0.64 195.3
4 20.2 8.40 8.95 98.9 215.0 236.7. 0.65 197.2
5 20.2 8.38 8.95 98.9 215.2 237.0 0.62 198.8
6 20.2 8.38 8.95 98.8 215.2 237.1 0.58 200.1
7 20.2 8.37 8.95 98.8 215.3 237.3 0.58 201.2
8 20.1 8.37 8.94 98.7 215.5 237.6 0.53 202.1
9 20.0 8.35 8.89 97.9 216.3 237.4 0.54 203.3
10 19.4 8.37 8.89 96.6 219.4 245.0 0.51 203.2
11 19.2 8.29 8.73 94.6 218.9 246.1 1.01 207.1
12 18.8 8.25 8.65 92.8 224.3 254.6 0.80 209.3
13 18.1 8.17 8.43 89.2 228.1 263.1 0.98 212.9
14 17.8 8.15 8.34 87.7 229.9 266.9 0.98 214.6
15 17.5 8.12 8.25 86.2 229.5 267.5 1.09 215.5
16 17.5 8.12 8.23 86.1 229.5 268.0 1.11 216.4
17 17.4 8.11 8.19 85.6 229.2 268.1 1.06 217.2
18 17.3 8.10 8.15 85.0 229.4 268.8 1.18 218.1
19 17.2 8.10 8.11 84.4 229.2 269.2 1.05 219.0
20 17.1 8.10 8.05 83.4 228.4 269.2 1.19 219.3
21 16.8 8.08 7.91 81.6 225.8 267.9 1.14 219.9
22 16.7 8.07 7.84 80.7 225.5 268.0 1.42 221.2
23 16.5 8.04 7.76 79.6 222.5 265.4 1.19 222.4
24 16.4 8.03 7.63 78.1 221.2 264.8 1.61 223.2
25 15.5 7.90 6.74 67.7 214.0 262.1 5.35 226.8
26 15.0 7.84 6.47 64.4 207.0 259.3 4.22 229.2

Notes:  S = Shore B= Bottom, "-" = no data.
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Table H.B.9:  Water Quality Analytes in Comparison to Guidelines, 2018   

Surface Surface Surface Middle
min max min max 27-Apr-2018 13-Jun-2018 29-Aug-2018 29-Aug-2018

Hardness (as CaCO3) mg/L 172 93.2 124 119
pH, Field pH 7.38 7.98 8.54 8.52
Total Suspended Solids, Lab mg/L 265 9.8 <1.0 1.5
Total Dissolved Solids mg/L 176 104 146 143
Dissolved Oxygen-Field b mg/L 13.74 10.60 8.99 8.97
Dissolved Oxygen-Field % 135.3 104.3 106.5 105.7
Temperature-Field C 11.09 11.62 19.1 18.8
Ammonia as N c mg/L 0.15 1.95 1.06 13.30 0.0130 <0.0050 0.0107 0.0146
Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050
Chloride (Cl) mg/L 4.33 1.08 2.54 2.65
Fluoride (F) e mg/L 1.31 1.58 0.088 0.057 0.093 0.092
Nitrate (as N) mg/L 0.104 0.0756 0.0703 0.0590
Nitrite (as N) d mg/L 0.02 0.06 0.0010 <0.0010 0.0014 <0.0010
Phosphorus (P)-Total mg/L 0.0651 0.0061 0.0023 <0.0020
Sulphate (SO4) 

e mg/L 33.0 13.7 26.4 26.5
Aluminum (Al) mg/L 1.70 0.132 0.0100 0.0100
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00126 0.00038 0.00038 0.00037
Barium (Ba) mg/L 0.0584 0.0242 0.0376 0.0373
Beryllium (Be) mg/L 0.000084 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L 0.0000335 0.0000057 <0.0000050 <0.0000050
Calcium (Ca) mg/L 59.6 25.3 33.1 33.5
Chromium (Cr) f mg/L 0.00248 0.00022 <0.00010 0.00016
Cobalt (Co) mg/L 0.00136 0.00011 <0.00010 <0.00010
Copper (Cu) e mg/L 0.00263 <0.00050 <0.00050 0.00067
Iron (Fe) mg/L 2.95 0.187 0.011 0.044
Lead (Pb) e mg/L 0.00257 0.000229 <0.000050 <0.000050
Lithium (Li) mg/L 0.0053 0.0011 0.0018 0.0017
Magnesium (Mg) e mg/L 14.5 6.96 9.70 9.86
Manganese (Mn) mg/L 1.02 1.41 0.0820 0.00813 0.00125 0.00176

Mercury (Hg) g µg/L 0.00288 0.00080 <0.00050 <0.00050
Molybdenum (Mo) mg/L 0.000639 0.000522 0.000667 0.000777
Nickel (Ni) e mg/L 0.00276 <0.00050 <0.00050 0.00133
Potassium (K) mg/L 0.875 0.442 0.503 0.501
Selenium (Se) mg/L 0.000191 0.000081 0.000837 0.000712
Silicon (Si)-Total mg/L 4.77 2.31 1.12 1.14
Silver (Ag) e mg/L <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 5.16 1.96 3.11 3.21
Strontium (Sr) mg/L 0.200 0.0961 0.130 0.132
Thallium (Tl) mg/L 0.000020 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L 0.015 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.000872 0.000554 0.000679 0.000693
Vanadium (V) mg/L 0.00201 0.00052 <0.00050 <0.00050
Zinc (Zn) e mg/L 0.0102 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0083 0.0165 0.0039 0.0040
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00045 0.00031 0.00037 0.00038
Barium (Ba) mg/L 0.0502 0.0253 0.0373 0.0372
Beryllium (Be) mg/L <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) e mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L 46.3 25.4 32.9 31.2
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.017 <0.010 <0.010 <0.010
Lead (Pb) mg/L 0.000051 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L 0.0019 <0.0010 0.0017 0.0017
Magnesium (Mg) mg/L 13.6 7.24 10.1 9.85
Manganese (Mn) mg/L 0.00098 0.00246 <0.00010 <0.00010
Mercury (Hg) µg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L 0.000603 0.000508 0.000684 0.000652
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L 0.790 0.456 0.530 0.539
Selenium (Se) mg/L 0.000238 0.000102 0.000807 0.000690
Silicon (Si) mg/L 2.56 2.08 1.09 1.14
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 5.90 2.05 3.46 3.53
Strontium (Sr) mg/L 0.168 0.100 0.129 0.127
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.000838 0.000566 0.000670 0.000687
Vanadium (V) mg/L <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010

Exceeds BCMOE Long term Guideline
Exceeds BCMOE Short term Guideline

Notes: "-" =  no data 

b Dissolved oxygen guidelines represent a minimum value, and so exceedances were quantified below this guideline.
c Temperature and pH dependent; range of minimum and maximum values.
d Dependent on concurrent chloride, range of values reported (BCMOE 2017a)

f Chromium(VI) is the dominant oxidation state in oxygenated environments, and so its guideline was applied.
g The most conservative guideline (0.00000125 mg/L) was applied.

e For hardness-based guidelines, concurrent hardness values were used for calculating guidelines.  If hardness values exceeding the maximum applicable hardness, then 
guidelines were determined using the maximum applicable hardness.  Minimum and maximum calculated guideline values presented if applicable.

- -

- -
- -
- -

a British Columbia Working (BCMOE 2017a) or Accepted (BCMOE 2017b) Water Quality Guidelines for the Protection of Aquatic Life were used.  For guidelines dependent 
on other analytes (e.g., hardness), guidelines were screened using concurrent values.
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Table H.B.9:  Water Quality Analytes in Comparison to Guidelines, 2018   

Bottom Surface Surface Middle Bottom Middle
29-Aug-2018 30-Apr-2018 11-Jun-2018 11-Jun-2018 11-Jun-2018 29-Aug-2018

Hardness (as CaCO3) mg/L 132 120 97.0 95.7 94.8 121
pH, Field pH 8.24 7.74 8.13 8.15 8.18 8.75
Total Suspended Solids, Lab mg/L 2.9 544 6.5 6.9 3.3 1.5
Total Dissolved Solids mg/L 168 151 120 119 115 222
Dissolved Oxygen-Field b mg/L 8.65 15.21 9.99 9.92 9.82 9.05
Dissolved Oxygen-Field % 95.9 120.1 100.2 99.3 97.5 97.7
Temperature-Field C 15.8 5.5 12.39 12.3 11.95 19
Ammonia as N c mg/L 0.0173 0.031 0.0067 0.0080 0.0073 0.0073
Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride (Cl) mg/L 4.25 3.22 1.54 1.51 1.48 2.39
Fluoride (F) e mg/L 0.094 0.079 0.063 0.067 0.063 0.095
Nitrate (as N) mg/L 0.0345 0.192 0.0879 0.0880 0.0880 0.102
Nitrite (as N) d mg/L <0.0010 0.0013 <0.0010 <0.0010 <0.0010 0.0022
Phosphorus (P)-Total mg/L 0.0037 0.139 0.0066 0.0066 0.0069 <0.0020
Sulphate (SO4) 

e mg/L 31.9 22.2 15.9 15.8 15.9 26.5
Aluminum (Al) mg/L 0.0349 3.26 0.0944 0.0917 0.0854 0.0100
Antimony (Sb) mg/L <0.00010 <0.00020 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00048 0.00238 0.00036 0.00035 0.00040 0.00037
Barium (Ba) mg/L 0.0392 0.0594 0.0272 0.0264 0.0259 0.0383
Beryllium (Be) mg/L <0.000020 0.000137 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L <0.000050 <0.00010 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.020 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.0000050 0.000074 0.0000056 0.0000079 0.0000160 <0.0000050
Calcium (Ca) mg/L 37.0 82.9 27.9 27.0 28.2 32.6
Chromium (Cr) f mg/L 0.00012 0.00466 0.00016 0.00017 0.00021 0.00011
Cobalt (Co) mg/L <0.00010 0.00285 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) e mg/L <0.00050 0.0060 <0.00050 0.00052 0.00102 <0.00050
Iron (Fe) mg/L 0.057 6.17 0.123 0.121 0.117 <0.010
Lead (Pb) e mg/L 0.000096 0.00629 0.000176 0.000195 0.00134 <0.000050
Lithium (Li) mg/L 0.0016 0.0083 0.0010 0.0010 <0.0010 0.0020
Magnesium (Mg) e mg/L 11.3 17.5 7.80 7.69 7.74 10.1
Manganese (Mn) mg/L 0.00475 0.172 0.00728 0.00686 0.00792 0.00099

Mercury (Hg) g mg/L <0.00050 0.00442 0.00070 0.00065 0.00063 <0.00050
Molybdenum (Mo) mg/L 0.000764 0.00072 0.000504 0.000494 0.000547 0.000652
Nickel (Ni) e mg/L <0.00050 0.0059 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L 0.597 0.97 0.474 0.464 0.470 0.506
Selenium (Se) mg/L 0.000180 0.00020 0.000135 0.000138 0.000124 0.00107
Silicon (Si)-Total mg/L 1.86 6.71 2.30 2.29 2.21 1.14
Silver (Ag) e mg/L <0.000010 <0.000020 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 5.26 4.04 2.03 1.99 2.03 3.06
Strontium (Sr) mg/L 0.156 0.242 0.101 0.101 0.0982 0.131
Thallium (Tl) mg/L <0.000010 0.000035 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L 0.00019 <0.00020 0.00015 0.00012 0.00013 <0.00010
Titanium (Ti) mg/L <0.010 0.033 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.000786 0.000939 0.000572 0.000555 0.000532 0.000689
Vanadium (V) mg/L <0.00050 0.0040 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) e mg/L <0.0030 0.0226 <0.0030 <0.0030 0.0803 <0.0030
Aluminum (Al) mg/L 0.0042 0.0119 0.0135 0.0142 0.0137 0.0037
Antimony (Sb) mg/L <0.00010 <0.00020 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00043 0.00048 0.00032 0.00027 0.00031 0.00034
Barium (Ba) mg/L 0.0385 0.0332 0.0266 0.0268 0.0265 0.0390
Beryllium (Be) mg/L <0.000020 <0.000040 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L <0.000050 <0.00010 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.020 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) e mg/L <0.0000050 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L 34.7 32.6 26.3 25.8 25.6 32.0
Chromium (Cr) mg/L <0.00010 <0.00020 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00020 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.010 0.022 <0.010 <0.010 <0.010 <0.010
Lead (Pb) mg/L <0.000050 <0.00010 <0.000050 <0.000050 0.000144 <0.000050
Lithium (Li) mg/L 0.0015 0.0012 <0.0010 <0.0010 <0.0010 0.0018
Magnesium (Mg) mg/L 11.0 9.43 7.62 7.59 7.48 9.84
Manganese (Mn) mg/L 0.00010 0.00060 0.00259 0.00237 0.00244 <0.00010
Mercury (Hg) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L 0.000725 0.00048 0.000536 0.000526 0.000528 0.000655
Nickel (Ni) mg/L <0.00050 <0.0010 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L 0.591 0.53 0.476 0.469 0.476 0.535
Selenium (Se) mg/L 0.000140 0.00014 0.000130 0.000110 0.000110 0.00104
Silicon (Si) mg/L 1.81 2.86 2.16 2.21 2.15 1.06
Silver (Ag) mg/L <0.000010 <0.000020 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 5.54 3.58 2.10 2.09 2.07 3.22
Strontium (Sr) mg/L 0.151 0.124 0.100 0.100 0.0997 0.126
Thallium (Tl) mg/L <0.000010 <0.000020 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L 0.00018 <0.00020 0.00014 0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.000788 0.000673 0.000560 0.000547 0.000545 0.000700
Vanadium (V) mg/L <0.00050 <0.0010 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.0010 <0.0020 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds BCMOE Long term Guideline
Exceeds BCMOE Short term Guideline

Notes: "-" =  no data 

b Dissolved oxygen guidelines represent a minimum value, and so exceedances were quantified below this guideline.
c Temperature and pH dependent; range of minimum and maximum values.
d Dependent on concurrent chloride, range of values reported (BCMOE 2017a)

f Chromium(VI) is the dominant oxidation state in oxygenated environments, and so its guideline was applied.
g The most conservative guideline (0.00000125 mg/L) was applied.

RG_SCU3
Analyte Units

RG_TNU2 RG_TNU3 RG_TNS1

e For hardness-based guidelines, concurrent hardness values were used for calculating guidelines.  If hardness values exceeding the maximum applicable hardness, 
then guidelines were determined using the maximum applicable hardness.  Minimum and maximum calculated guideline values presented if applicable.

a British Columbia Working (BCMOE 2017a) or Accepted (BCMOE 2017b) Water Quality Guidelines for the Protection of Aquatic Life were used.  For guidelines 
dependent on other analytes (e.g., hardness), guidelines were screened using concurrent values.
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Table H.B.9:  Water Quality Analytes in Comparison to Guidelines, 2018   

Bottom Surface Surface Surface Middle Bottom
29-Aug-2018 27-Apr-2018 13-Jun-2018 30-Aug-2018 30-Aug-2018 30-Aug-2018

Hardness (as CaCO3) mg/L 128 175 103 119 116 131
pH, Field pH 8.42 8.26 8.02 8.56 8.51 8.21
Total Suspended Solids, Lab mg/L 3.1 50.1 2.5 2.2 1.3 2.6
Total Dissolved Solids mg/L 231 193 111 151 152 178
Dissolved Oxygen-Field b mg/L 8.66 9.95 10.16 8.92 8.96 8.39
Dissolved Oxygen-Field % 87.7 86.9 102.3 107 106.4 94.5
Temperature-Field C 18 8.9 13.05 19.6 18.9 16.5
Ammonia as N c mg/L 0.0198 0.0106 0.0073 0.0201 0.0179 0.0204
Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride (Cl) mg/L 4.10 4.20 <0.50 2.13 2.13 3.87
Fluoride (F) e mg/L 0.096 0.100 <0.020 0.092 0.092 0.092
Nitrate (as N) mg/L 0.0368 0.284 <0.0050 0.118 0.117 0.0463
Nitrite (as N) d mg/L 0.0012 0.0016 <0.0010 0.0018 0.0018 0.0014
Phosphorus (P)-Total mg/L 0.0041 0.0261 0.0118 <0.0020 <0.0020 <0.0020
Sulphate (SO4) 

e mg/L 31.5 36.5 <0.30 24.9 25.0 31.5
Aluminum (Al) mg/L 0.0329 0.564 0.0772 0.0103 0.0113 0.0220
Antimony (Sb) mg/L <0.00010 <0.00010 0.00021 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00049 0.00079 0.00039 0.00034 0.00036 0.00047
Barium (Ba) mg/L 0.0381 0.0608 0.0279 0.0396 0.0400 0.0385
Beryllium (Be) mg/L <0.000020 0.000031 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.0000050 0.0000267 0.0000269 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L 35.2 46.0 27.1 33.2 33.5 35.9
Chromium (Cr) f mg/L 0.00011 0.00086 0.00023 <0.00010 <0.00010 0.00011
Cobalt (Co) mg/L <0.00010 0.00043 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) e mg/L <0.00050 0.00115 0.00100 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.051 0.838 0.094 <0.010 <0.010 0.032
Lead (Pb) e mg/L 0.000090 0.000893 0.00382 <0.000050 <0.000050 0.000065
Lithium (Li) mg/L 0.0017 0.0038 0.0012 0.0019 0.0019 0.0016
Magnesium (Mg) e mg/L 11.0 13.7 7.71 9.42 9.65 10.7
Manganese (Mn) mg/L 0.00392 0.0313 0.00642 0.00125 0.00119 0.00372

Mercury (Hg) g mg/L <0.00050 0.00199 0.00056 <0.00050 <0.00050 <0.00050
Molybdenum (Mo) mg/L 0.000679 0.000678 0.000521 0.000671 0.000687 0.000756
Nickel (Ni) e mg/L <0.00050 0.00112 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L 0.569 0.819 0.510 0.493 0.501 0.564
Selenium (Se) mg/L 0.000229 0.00116 0.000319 0.00116 0.00113 0.000309
Silicon (Si)-Total mg/L 1.85 3.29 2.31 1.16 1.10 1.74
Silver (Ag) e mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 5.17 5.12 2.14 2.65 2.69 4.61
Strontium (Sr) mg/L 0.156 0.159 0.0998 0.123 0.123 0.151
Thallium (Tl) mg/L <0.000010 0.000013 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 0.00023 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.000777 0.000840 0.000561 0.000686 0.000675 0.000766
Vanadium (V) mg/L <0.00050 0.00103 0.00053 <0.00050 <0.00050 <0.00050
Zinc (Zn) e mg/L <0.0030 0.0041 0.0049 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0041 0.0080 0.0172 0.0042 0.0040 0.0040
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00044 0.00050 0.00034 0.00036 0.00031 0.00045
Barium (Ba) mg/L 0.0371 0.0632 0.0306 0.0404 0.0404 0.0385
Beryllium (Be) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) e mg/L <0.0000050 <0.0000050 0.0000116 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L 33.6 46.6 27.7 31.9 30.7 34.7
Chromium (Cr) mg/L <0.00010 0.00013 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.010 0.015 <0.010 <0.010 <0.010 <0.010
Lead (Pb) mg/L <0.000050 <0.000050 0.000533 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L 0.0015 0.0027 0.0011 0.0018 0.0018 0.0015
Magnesium (Mg) mg/L 10.8 14.3 8.14 9.63 9.61 10.8
Manganese (Mn) mg/L <0.00010 0.00083 0.00033 <0.00010 <0.00010 0.00013
Mercury (Hg) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L 0.000691 0.000679 0.000543 0.000655 0.000630 0.000897
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L 0.575 0.792 0.507 0.511 0.507 0.593
Selenium (Se) mg/L 0.000204 0.00126 0.000326 0.00117 0.00116 0.000316
Silicon (Si) mg/L 1.86 2.48 2.19 1.16 1.08 1.68
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 5.12 5.73 2.18 2.88 2.83 4.85
Strontium (Sr) mg/L 0.151 0.171 0.103 0.121 0.119 0.147
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 0.00012 0.00014 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.000760 0.000877 0.000587 0.000700 0.000669 0.000772
Vanadium (V) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds BCMOE Long term Guideline
Exceeds BCMOE Short term Guideline

Notes: "-" =  no data 

b Dissolved oxygen guidelines represent a minimum value, and so exceedances were quantified below this guideline.
c Temperature and pH dependent; range of minimum and maximum values.
d Dependent on concurrent chloride, range of values reported (BCMOE 2017a)

f Chromium(VI) is the dominant oxidation state in oxygenated environments, and so its guideline was applied.
g The most conservative guideline (0.00000125 mg/L) was applied.
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a British Columbia Working (BCMOE 2017a) or Accepted (BCMOE 2017b) Water Quality Guidelines for the Protection of Aquatic Life were used.  For guidelines 
dependent on other analytes (e.g., hardness), guidelines were screened using concurrent values.

e For hardness-based guidelines, concurrent hardness values were used for calculating guidelines.  If hardness values exceeding the maximum applicable hardness, 
then guidelines were determined using the maximum applicable hardness.  Minimum and maximum calculated guideline values presented if applicable.
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Table H.B.9:  Water Quality Analytes in Comparison to Guidelines, 2018   

Surface Surface Middle Bottom Surface Surface
29-Apr-2018 08-Jun-2018 08-Jun-2018 08-Jun-2018 29-Aug-2018 29-Aug-2018

Hardness (as CaCO3) mg/L 137 103 107 122 116 118
pH, Field pH 7.57 8.00 8.03 - 8.76 8.77
Total Suspended Solids, Lab mg/L 879 2.3 2.1 10.1 1.3 1.1
Total Dissolved Solids mg/L 165 129 126 145 140 111
Dissolved Oxygen-Field b mg/L 12.53 8.46 8.34 - 8.9 8.82
Dissolved Oxygen-Field % 102.6 92.4 89.4 - 96.4 95.5
Temperature-Field C 6.73 16.53 13.76 11.09 19.2 19.2
Ammonia as N c mg/L 0.045 0.0094 0.0134 0.0087 0.0127 0.0181
Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride (Cl) mg/L 2.87 3.16 2.49 1.41 2.00 2.11
Fluoride (F) e mg/L 0.103 0.071 0.069 0.097 0.093 0.093
Nitrate (as N) mg/L 0.463 0.187 0.212 0.462 0.116 0.124
Nitrite (as N) d mg/L 0.0025 0.0016 0.0012 <0.0010 0.0022 0.0019
Phosphorus (P)-Total mg/L 0.370 0.0116 0.0074 0.0138 <0.0020 <0.0020
Sulphate (SO4) 

e mg/L 28.8 15.1 15.4 22.2 23.9 24.7
Aluminum (Al) mg/L 5.64 0.0472 0.0549 0.176 0.0138 0.0122
Antimony (Sb) mg/L 0.00026 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00381 0.00040 0.00037 0.00039 0.00036 0.00039
Barium (Ba) mg/L 0.121 0.0363 0.0334 0.0464 0.0408 0.0400
Beryllium (Be) mg/L 0.000267 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L 0.00012 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.020 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L 0.000268 0.0000075 0.0000066 0.0000200 <0.0000050 <0.0000050
Calcium (Ca) mg/L 99.3 28.9 28.3 34.2 31.1 31.8
Chromium (Cr) f mg/L 0.00820 0.00013 0.00013 0.00038 <0.00010 <0.00010
Cobalt (Co) mg/L 0.00441 <0.00010 <0.00010 0.00014 <0.00010 <0.00010
Copper (Cu) e mg/L 0.0095 0.00065 <0.00050 0.00055 <0.00050 <0.00050
Iron (Fe) mg/L 9.99 0.043 0.053 0.212 <0.010 <0.010
Lead (Pb) e mg/L 0.0101 0.000170 0.000114 0.000235 <0.000050 <0.000050
Lithium (Li) mg/L 0.0136 0.0016 0.0015 0.0028 0.0019 0.0020
Magnesium (Mg) e mg/L 21.4 8.38 7.67 10.0 9.38 9.70
Manganese (Mn) mg/L 0.291 0.00263 0.00320 0.0107 0.00123 0.00138

Mercury (Hg) g mg/L 0.0196 0.00067 0.00068 0.00086 <0.00050 <0.00050
Molybdenum (Mo) mg/L 0.00103 0.000536 0.000506 0.000681 0.000677 0.000648
Nickel (Ni) e mg/L 0.0103 <0.00050 <0.00050 0.00055 <0.00050 <0.00050
Potassium (K) mg/L 1.50 0.595 0.492 0.517 0.484 0.489
Selenium (Se) mg/L 0.00246 0.000880 0.000752 0.00223 0.00115 0.00115
Silicon (Si)-Total mg/L 9.81 2.47 2.40 2.49 1.15 1.23
Silver (Ag) e mg/L 0.000065 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 3.72 4.47 2.40 1.64 2.66 2.74
Strontium (Sr) mg/L 0.270 0.0993 0.0980 0.114 0.122 0.124
Thallium (Tl) mg/L 0.000093 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00020 0.00057 0.00012 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L 0.043 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.00112 0.000612 0.000612 0.000657 0.000726 0.000665
Vanadium (V) mg/L 0.0088 <0.00050 <0.00050 0.00061 <0.00050 <0.00050
Zinc (Zn) e mg/L 0.0424 0.0032 <0.0030 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0147 0.0154 0.0183 0.0130 0.0044 0.0045
Antimony (Sb) mg/L <0.00020 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00060 0.00036 0.00036 0.00030 0.00032 0.00033
Barium (Ba) mg/L 0.0579 0.0375 0.0365 0.0455 0.0398 0.0388
Beryllium (Be) mg/L <0.000040 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L <0.00010 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.020 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) e mg/L <0.000010 <0.0000050 <0.0000050 0.0000153 <0.0000050 <0.0000050
Calcium (Ca) mg/L 36.9 27.6 29.0 32.5 31.1 31.7
Chromium (Cr) mg/L <0.00020 <0.00010 <0.00010 0.00012 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00020 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L 0.00060 <0.00050 <0.00050 0.00077 <0.00050 <0.00050
Iron (Fe) mg/L 0.022 <0.010 <0.010 <0.010 <0.010 <0.010
Lead (Pb) mg/L <0.00010 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L 0.0026 0.0014 0.0015 0.0025 0.0019 0.0018
Magnesium (Mg) mg/L 10.9 8.27 8.29 9.85 9.33 9.42
Manganese (Mn) mg/L 0.00072 0.00026 0.00068 0.00058 <0.00010 <0.00010
Mercury (Hg) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L 0.00065 0.000483 0.000533 0.000652 0.000623 0.000609
Nickel (Ni) mg/L <0.0010 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L 0.56 0.603 0.556 0.510 0.520 0.514
Selenium (Se) mg/L 0.00206 0.000816 0.000777 0.00226 0.00101 0.00100
Silicon (Si) mg/L 2.67 2.33 2.28 2.14 1.16 1.20
Silver (Ag) mg/L <0.000020 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 3.25 3.28 2.24 1.69 2.67 2.83
Strontium (Sr) mg/L 0.124 0.0921 0.0983 0.104 0.118 0.117
Thallium (Tl) mg/L <0.000020 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00020 0.00046 0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.000749 0.000573 0.000583 0.000588 0.000663 0.000670
Vanadium (V) mg/L <0.0010 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.0020 0.0019 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds BCMOE Long term Guideline
Exceeds BCMOE Short term Guideline

Notes: "-" =  no data 

b Dissolved oxygen guidelines represent a minimum value, and so exceedances were quantified below this guideline.
c Temperature and pH dependent; range of minimum and maximum values.
d Dependent on concurrent chloride, range of values reported (BCMOE 2017a)

f Chromium(VI) is the dominant oxidation state in oxygenated environments, and so its guideline was applied.
g The most conservative guideline (0.00000125 mg/L) was applied.

RG_T4U1RG_T4 RG_T4U1 RG_T4U2

a British Columbia Working (BCMOE 2017a) or Accepted (BCMOE 2017b) Water Quality Guidelines for the Protection of Aquatic Life were used.  For guidelines 
dependent on other analytes (e.g., hardness), guidelines were screened using concurrent values.

e For hardness-based guidelines, concurrent hardness values were used for calculating guidelines.  If hardness values exceeding the maximum applicable hardness, 
then guidelines were determined using the maximum applicable hardness.  Minimum and maximum calculated guideline values presented if applicable.

Analyte Units

P
hy

si
ca

l 
C

ha
ra

ct
er

is
tic

s
A

ni
on

s 
an

d 
N

ut
rie

nt
s

T
ot

al
 M

et
al

s
D

is
so

lv
ed

 M
et

al
s

RG_T4U2RG_T4U3

Page 4 of 5



Table H.B.9:  Water Quality Analytes in Comparison to Guidelines, 2018   

Middle Surface Surface Surface Middle Bottom
29-Aug-2018 27-Apr-2018 08-Jun-2018 30-Aug-2018 30-Aug-2018 30-Aug-2018

Hardness (as CaCO3) mg/L 143 184 100 114 117 132
pH, Field pH 8.25 7.59 7.95 8.8 8.79 8.26
Total Suspended Solids, Lab mg/L 3.1 43.1 1.9 1.5 1.3 1.3
Total Dissolved Solids mg/L 212 196 117 149 152 169
Dissolved Oxygen-Field b mg/L 6.82 12.83 8.97 8.88 8.82 6.99
Dissolved Oxygen-Field % 68.2 113.3 99.6 95.7 95.1 71.3
Temperature-Field C 15.7 11.87 17.2 19 19 16.2
Ammonia as N c mg/L 0.0259 0.0258 0.0060 0.0229 0.0166 0.0216
Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride (Cl) mg/L 2.56 3.71 1.18 1.92 1.96 2.93
Fluoride (F) e mg/L 0.114 0.108 0.066 0.090 0.090 0.103
Nitrate (as N) mg/L 0.386 0.457 0.168 0.114 0.117 0.222
Nitrite (as N) d mg/L 0.0052 0.0020 0.0018 0.0022 0.0022 0.0044
Phosphorus (P)-Total mg/L 0.0035 0.0333 0.0053 0.0028 <0.0020 0.0032
Sulphate (SO4) 

e mg/L 33.4 37.7 13.7 23.0 23.4 30.4
Aluminum (Al) mg/L 0.0262 0.853 0.0367 0.0104 0.0113 0.0225
Antimony (Sb) mg/L <0.00010 0.00011 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00041 0.00109 0.00037 0.00036 0.00034 0.00043
Barium (Ba) mg/L 0.0514 0.0767 0.0374 0.0405 0.0391 0.0437
Beryllium (Be) mg/L <0.000020 0.000050 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L 0.0000056 0.0000378 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L 37.3 45.6 28.1 31.6 31.7 37.1
Chromium (Cr) f mg/L 0.00016 0.00112 0.00023 0.00014 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 0.00061 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) e mg/L <0.00050 0.00172 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.040 1.19 0.031 0.013 <0.010 0.026
Lead (Pb) e mg/L 0.000080 0.00124 <0.000050 <0.000050 <0.000050 0.000106
Lithium (Li) mg/L 0.0031 0.0044 0.0014 0.0018 0.0018 0.0022
Magnesium (Mg) e mg/L 11.6 13.0 8.04 9.26 9.09 10.9
Manganese (Mn) mg/L 0.00778 0.0548 0.00230 0.00115 0.00117 0.00400

Mercury (Hg) g mg/L <0.00050 0.00146 0.00057 <0.00050 <0.00050 <0.00050
Molybdenum (Mo) mg/L 0.000798 0.000740 0.000477 0.000641 0.000647 0.000735
Nickel (Ni) e mg/L <0.00050 0.00170 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L 0.545 0.860 0.530 0.491 0.477 0.545
Selenium (Se) mg/L 0.00216 0.00183 0.000765 0.00106 0.00110 0.00111
Silicon (Si)-Total mg/L 1.96 4.00 2.62 1.22 1.21 1.85
Silver (Ag) e mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 3.23 4.27 1.82 2.43 2.43 3.59
Strontium (Sr) mg/L 0.149 0.145 0.0917 0.116 0.115 0.142
Thallium (Tl) mg/L <0.000010 0.000016 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.000789 0.000849 0.000593 0.000666 0.000673 0.000763
Vanadium (V) mg/L <0.00050 0.00161 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) e mg/L 0.0035 0.0045 <0.0030 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0034 0.0154 0.0144 0.0043 0.0042 0.0031
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.00040 0.00062 0.00033 0.00037 0.00035 0.00043
Barium (Ba) mg/L 0.0502 0.0831 0.0382 0.0406 0.0408 0.0441
Beryllium (Be) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) e mg/L <0.0000050 0.0000061 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L 37.9 49.0 27.1 30.5 31.8 34.9
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 0.00057 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.010 0.023 <0.010 <0.010 <0.010 <0.010
Lead (Pb) mg/L <0.000050 0.000054 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L 0.0029 0.0031 0.0013 0.0017 0.0017 0.0021
Magnesium (Mg) mg/L 11.8 15.1 7.90 9.19 9.24 11.0
Manganese (Mn) mg/L <0.00010 0.0141 0.00027 <0.00010 <0.00010 <0.00010
Mercury (Hg) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L 0.000819 0.000667 0.000465 0.000642 0.000632 0.000762
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L 0.590 0.835 0.538 0.505 0.505 0.567
Selenium (Se) mg/L 0.00211 0.00182 0.000807 0.000920 0.00109 0.00106
Silicon (Si) mg/L 1.84 2.70 2.50 1.22 1.18 1.95
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L 3.45 4.86 1.79 2.63 2.62 3.81
Strontium (Sr) mg/L 0.151 0.165 0.0870 0.113 0.114 0.141
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L 0.000809 0.000877 0.000571 0.000662 0.000671 0.000756
Vanadium (V) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds BCMOE Long term Guideline
Exceeds BCMOE Short term Guideline

Notes: "-" =  no data 

b Dissolved oxygen guidelines represent a minimum value, and so exceedances were quantified below this guideline.
c Temperature and pH dependent; range of minimum and maximum values.
d Dependent on concurrent chloride, range of values reported (BCMOE 2017a)

f Chromium(VI) is the dominant oxidation state in oxygenated environments, and so its guideline was applied.
g The most conservative guideline (0.00000125 mg/L) was applied.

a British Columbia Working (BCMOE 2017a) or Accepted (BCMOE 2017b) Water Quality Guidelines for the Protection of Aquatic Life were used.  For guidelines 
dependent on other analytes (e.g., hardness), guidelines were screened using concurrent values.

e For hardness-based guidelines, concurrent hardness values were used for calculating guidelines.  If hardness values exceeding the maximum applicable hardness, 
then guidelines were determined using the maximum applicable hardness.  Minimum and maximum calculated guideline values presented if applicable.
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth pHa Temp (°C) TDS (mg/L) TSS (mg/L)
Secchi 

Depth (m)
Chlorophyll a 

(mg/L)

Total 
Nitrogen 
(mg/L)

Dissolved 
Organic Carbon 

(mg/L)

Total Organic 
Carbon (mg/L)

2017-04-26 Bottom 7.9 8.4 - - - - - - -
2017-04-26 Surface 7.9 8.9 - - - - - - -
2017-05-16 Bottom 8.1 7.4 - - - - - - -
2017-05-16 Surface 8.2 10 - - - - - - -
2017-06-22 Bottom - - - - - - - - -
2017-06-22 Surface - - - - - - - - -
2017-07-25 Bottom 7.9 9.1 - - - - - - -
2017-07-25 Surface 8.7 22 - - - - - - -
2017-08-28 Bottom - - - - - - - - -
2017-08-28 Surface - - - - - - - - -
2017-09-26 Bottom 7.9 9.2 - - - - - - -
2017-09-26 Surface 8.5 16 - - - - - - -
2017-10-24 Bottom 8.3 12 - - - - - - -
2017-10-24 Surface 8.5 12 - - - - - - -
2018-04-24 Bottom - - - - - - - - -
2018-04-24 Surface - - - - 0.40 - - - -
2018-05-22 Bottom - - - - - - - - -
2018-05-22 Surface - - - - 0.75 - - - -
2018-06-12 Bottom - - - - - - - - -
2018-06-12 Surface - - - - 1.5 - - - -
2018-07-10 Bottom - - - - - - - - -
2018-07-10 Surface - - - - 4.0 - - - -
2018-08-28 Bottom - - - - - - - - -
2018-08-28 Surface - - - - 3.5 - - - -
2018-09-18 Bottom - - - - - - - - -
2018-09-18 Surface - - - - 5.0 - - - -
2018-10-23 Bottom - - - - - - - - -
2018-10-23 Surface - - - - 5.5 - - - -
2019-04-16 Bottom - - - - - - 0.29 - -
2019-04-16 Surface - - - - - 0.0021 0.25 - -
2019-05-12 Bottom - - - - - - 0.47 - -
2019-05-12 Surface - - - - - 0.0016 0.54 - -
2019-05-21 Bottom - - - - - - - - -
2019-05-21 Surface - - - - - - - - -
2019-06-11 Bottom - - - - - - 0.33 - -
2019-06-11 Surface - - - - - 0.0026 0.37 - -
2019-07-23 Bottom - - - - - - 0.49 - -
2019-07-23 Surface - - - - - 0.0018 0.35 - -
2019-08-17 Bottom - - - - - - - - -
2019-08-20 Bottom - - - - - - 0.43 - -
2019-08-20 Surface - - - - - 0.0015 0.45 - -
2019-09-03 Surface - - - - - - - - -
2019-09-25 Bottom - - - - - - 0.38 - -
2019-09-25 Surface - - - - - 0.0014 0.21 - -
2019-10-30 Bottom - - - - - - 0.34 - -
2019-10-30 Surface - - - - - 0.0021 0.21 - -
2017-04-26 Bottom 8.0 4.0 - - - - - - -
2017-04-26 Surface 8.2 4.6 - - - - - - -
2017-05-16 Bottom - - - - - - - - -
2017-05-16 Surface - - - - - - - - -
2017-06-22 Bottom - - - - - - - - -
2017-06-22 Surface - - - - - - - - -
2017-07-25 Bottom 7.8 5.0 - - - - - - -
2017-07-25 Surface 8.6 20 - - - - - - -
2017-08-28 Bottom - - - - - - - - -
2017-08-28 Surface - - - - - - - - -
2017-09-26 Bottom 7.8 5.3 - - - - - - -
2017-09-26 Surface 8.6 16 - - - - - - -
2017-10-24 Bottom 7.7 5.2 - - - - - - -
2017-10-24 Surface 8.3 12 - - - - - - -
2018-04-24 Bottom - - - - - - - - -
2018-04-24 Surface - - - - 4.5 - - - -
2018-05-22 Bottom - - - - - - - - -
2018-05-22 Surface - - - - 1.5 - - - -
2018-06-12 Bottom - - - - - - - - -
2018-06-12 Surface - - - - 1.0 - - - -
2018-07-10 Bottom - - - - - - - - -
2018-07-10 Surface - - - - 4.5 - - - -
2018-08-28 Bottom - - - - - - - - -
2018-08-28 Surface - - - - 6.5 - - - -
2018-09-18 Bottom - - - - - - - - -
2018-09-18 Surface - - - - 8.5 - - - -
2018-10-23 Bottom - - - - - - - - -
2018-10-23 Surface - - - - 8.5 - - - -
2019-04-16 Bottom - - - - - - 0.42 - -
2019-04-16 Surface - - - - - 0.00214 0.27 - -
2019-06-11 Bottom - - - - - - 0.37 - -
2019-06-11 Surface - - - - - 0.00370 0.27 - -
2019-07-23 Bottom - - - - - - 0.41 - -
2019-07-23 Surface - - - - - 0.00170 0.34 - -
2019-08-20 Bottom - - - - - - 0.34 - -
2019-08-20 Surface - - - - - 0.00200 0.23 - -
2019-09-25 Bottom - - - - - - 0.31 - -
2019-09-25 Surface - - - - - 0.00160 0.21 - -
2019-10-30 Bottom - - - - - - 0.38 - -
2019-10-30 Surface - - - - - 0.00150 0.32 - -

2017-04-26 Bottom - - - - - - - - -

2017-04-26 Surface 8.2 5.1 - - - - - - -

2017-05-16 Bottom - - - - - - - - -F
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Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth pHa Temp (°C) TDS (mg/L) TSS (mg/L)
Secchi 

Depth (m)
Chlorophyll a 

(mg/L)

Total 
Nitrogen 
(mg/L)

Dissolved 
Organic Carbon 

(mg/L)

Total Organic 
Carbon (mg/L)

2017-05-16 Surface 8.2 9.5 - - - - - - -
2017-06-22 Bottom - - - - - - - - -
2017-06-22 Surface - - - - - - - - -
2017-07-25 Bottom 7.8 4.4 - - - - - - -
2017-07-25 Surface 8.7 21 - - - - - - -
2017-08-28 Bottom - - - - - - - - -
2017-08-28 Surface - - - - - - - - -
2017-09-26 Bottom 7.8 4.6 - - - - - - -
2017-09-26 Surface 8.6 16 - - - - - - -
2017-10-24 Bottom 7.7 4.7 - - - - - - -
2017-10-24 Surface 8.2 12 - - - - - - -
2018-04-24 Bottom - - - - - - - - -
2018-04-24 Surface - - - - 5.0 - - - -
2018-05-22 Bottom - - - - - - - - -
2018-05-22 Surface - - - - 1.5 - - - -
2018-06-12 Bottom - - - - - - - - -
2018-06-12 Surface - - - - 2.5 - - - -
2018-07-10 Bottom - - - - - - - - -
2018-07-10 Surface - - - - 4.5 - - - -
2018-08-28 Bottom - - - - - - - - -
2018-08-28 Surface - - - - 6.0 - - - -
2018-09-18 Bottom - - - - - - - - -
2018-09-18 Surface - - - - 7.0 - - - -
2018-10-23 Bottom - - - - - - - - -

2018-10-23 Surface - - - - 8.0 - - - -

2019-04-16 Bottom - - - - - - 0.37508984 - -

2019-04-16 Surface - - - - - 0.002 0.29785479 - -

2019-05-12 Bottom - - - - - - 0.46795728 - -

2019-05-12 Surface - - - - - 0.003916 0.36187546 - -

2019-05-21 Bottom - - - - - - - - -

2019-05-21 Surface - - - - - - - - -

2019-06-11 Bottom - - - - - - 0.44361021 - -

2019-06-11 Surface - - - - - 0.0026 0.32259562 - -

2019-07-23 Bottom - - - - - - 0.52730293 - -

2019-07-23 Surface - - - - - 0.0013 0.43948316 - -

2019-08-20 Bottom - - - - - - 0.3699158 - -

2019-08-20 Surface - - - - - 0.0016 0.33205426 - -

2019-08-22 Surface - - - - - - - - -

2019-09-25 Bottom - - - - - - 0.33111464 - -

2019-09-25 Surface - - - - - 0.00178 0.25559286 - -

2019-10-30 Bottom - - - - - - 0.40719874 - -

2019-10-30 Surface - - - - - 0.0015 0.24941591 - -
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Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Dissolved 
Oxygen
 (mg/L)

Orthophosphate 
(mg/L)

Phosphate-
Phosphorus 

(mg/L)

Dissolved  
Ammonia 

(mg/L)

Total 
Ammonia 

(mg/L)

Dissolved 
Nitrate +Nitrite 

(mg/L)

Total 
Nitrate 
+Nitrite
(mg/L)

Hardness 

(mg/L) b 
Alkalinity 

(mg/L)

2017-04-26 Bottom 9.5 - - - - - - 167 -
2017-04-26 Surface 9.6 - - - - - - 152 -
2017-05-16 Bottom 11 - - - - - - - -
2017-05-16 Surface 10 - - - - - - - -
2017-06-22 Bottom - - - - - - - 121 -
2017-06-22 Surface - - - - - - - 104 -
2017-07-25 Bottom 8.5 - - - - - - - -
2017-07-25 Surface 9.1 - - - - - - - -
2017-08-28 Bottom - - - - - - - 105 -
2017-08-28 Surface - - - - - - - 113 -
2017-09-26 Bottom 7.0 - - - - - - 117 -
2017-09-26 Surface 8.7 - - - - - - 119 -
2017-10-24 Bottom 9.4 - - - - - - - -
2017-10-24 Surface 9.8 - - - - - - - -
2018-04-24 Bottom - - - - - - - 166 -
2018-04-24 Surface - - - - - - - 166 -
2018-05-22 Bottom - - - - - - - - -
2018-05-22 Surface - - - - - - - - -
2018-06-12 Bottom - - - - - - - 102 -
2018-06-12 Surface - - - - - - - 88 -
2018-07-10 Bottom - - - - - - - - -
2018-07-10 Surface - - - - - - - - -
2018-08-28 Bottom - - - - - - - 119 -
2018-08-28 Surface - - - - - - - 111 -
2018-09-18 Bottom - - - - - - - 120 -
2018-09-18 Surface - - - - - - - 119 -
2018-10-23 Bottom - - - - - - - - -
2018-10-23 Surface - - - - - - - - -
2019-04-16 Bottom - <0.001 - - 0.021077 - - 145 122
2019-04-16 Surface - <0.001 - - 0.019202 - - 142 124
2019-05-12 Bottom - 0.001271126 - - 0.038171 - - 148 126
2019-05-12 Surface - 0.001468754 - - 0.033153 - - 104 94
2019-05-21 Bottom - - - - - - - - -
2019-05-21 Surface - - - - - - - - -
2019-06-11 Bottom - <0.001 - - 0.021809 - - 108 97
2019-06-11 Surface - <0.001 - - 0.012183 - - 106 96
2019-07-23 Bottom - <0.001 - - <0.005 - - 129 116
2019-07-23 Surface - <0.001 - - 0.008698 - - 104 99
2019-08-17 Bottom - - - - - - - - -
2019-08-20 Bottom - <0.001 - - <0.005 - - 130 114
2019-08-20 Surface - <0.001 - - <0.005 - - 112 99
2019-09-03 Surface - - - - - - - - -
2019-09-25 Bottom - <0.001 - - <0.005 - - 167 111
2019-09-25 Surface - <0.001 - - 0.018076 - - 138 104
2019-10-30 Bottom - <0.001 - - <0.005 - - 123 108
2019-10-30 Surface - <0.001 - - <0.005 - - 121 109
2017-04-26 Bottom 11 - - - - - - 147 -
2017-04-26 Surface 12 - - - - - - 136 -
2017-05-16 Bottom - - - - - - - - -
2017-05-16 Surface - - - - - - - - -
2017-06-22 Bottom - - - - - - - 135 -
2017-06-22 Surface - - - - - - - 108 -
2017-07-25 Bottom 9.5 - - - - - - - -
2017-07-25 Surface 9.0 - - - - - - - -
2017-08-28 Bottom - - - - - - - 129 -
2017-08-28 Surface - - - - - - - 104 -
2017-09-26 Bottom 8.3 - - - - - - 139 -
2017-09-26 Surface 9.1 - - - - - - 111 -
2017-10-24 Bottom 7.9 - - - - - - - -
2017-10-24 Surface 9.4 - - - - - - - -
2018-04-24 Bottom - - - - - - - 140 -
2018-04-24 Surface - - - - - - - 136 -
2018-05-22 Bottom - - - - - - - - -
2018-05-22 Surface - - - - - - - - -
2018-06-12 Bottom - - - - - - - 140 -
2018-06-12 Surface - - - - - - - 89 -
2018-07-10 Bottom - - - - - - - - -
2018-07-10 Surface - - - - - - - - -
2018-08-28 Bottom - - - - - - - 137 -
2018-08-28 Surface - - - - - - - 101 -
2018-09-18 Bottom - - - - - - - 137 -
2018-09-18 Surface - - - - - - - 111 -
2018-10-23 Bottom - - - - - - - - -
2018-10-23 Surface - - - - - - - - -
2019-04-16 Bottom - <0.001 - - <0.005 - - 142 122
2019-04-16 Surface - <0.001 - - <0.005 - - 129 112
2019-06-11 Bottom - <0.001 - - 0.01449 - - 139 119
2019-06-11 Surface - <0.001 - - 0.010248 - - 125 107
2019-07-23 Bottom - <0.001 - - <0.005 - - 137 122
2019-07-23 Surface - <0.001 - - 0.008817 - - 111 98
2019-08-20 Bottom - <0.001 - - <0.005 - - 140 117
2019-08-20 Surface - 0.001570492 - - 0.005054 - - 110 95
2019-09-25 Bottom - 0.001736412 - - <0.005 - - 157 116
2019-09-25 Surface - <0.001 - - <0.005 - - 134 101
2019-10-30 Bottom - <0.001 - - <0.005 - - 132 116
2019-10-30 Surface - <0.001 - - <0.005 - - 114 100

2017-04-26 Bottom - - - - - - - 134 -

2017-04-26 Surface 12 - - - - - - 129 -

2017-05-16 Bottom - - - - - - - - -F
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b
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y
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Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Dissolved 
Oxygen
 (mg/L)

Orthophosphate 
(mg/L)

Phosphate-
Phosphorus 

(mg/L)

Dissolved  
Ammonia 

(mg/L)

Total 
Ammonia 

(mg/L)

Dissolved 
Nitrate +Nitrite 

(mg/L)

Total 
Nitrate 
+Nitrite
(mg/L)

Hardness 

(mg/L) b 
Alkalinity 

(mg/L)

2017-05-16 Surface 12 - - - - - - - -
2017-06-22 Bottom - - - - - - - 133 -
2017-06-22 Surface - - - - - - - 106 -
2017-07-25 Bottom 10 - - - - - - - -
2017-07-25 Surface 9.6 - - - - - - - -
2017-08-28 Bottom - - - - - - - 133 -
2017-08-28 Surface - - - - - - - 103 -
2017-09-26 Bottom 8.6 - - - - - - 141 -
2017-09-26 Surface 9.2 - - - - - - 112 -
2017-10-24 Bottom 8.3 - - - - - - - -
2017-10-24 Surface 9.4 - - - - - - - -
2018-04-24 Bottom - - - - - - - 151 -
2018-04-24 Surface - - - - - - - 126 -
2018-05-22 Bottom - - - - - - - - -
2018-05-22 Surface - - - - - - - - -
2018-06-12 Bottom - - - - - - - 140 -
2018-06-12 Surface - - - - - - - 93 -
2018-07-10 Bottom - - - - - - - - -
2018-07-10 Surface - - - - - - - - -
2018-08-28 Bottom - - - - - - - 146 -
2018-08-28 Surface - - - - - - - 108 -
2018-09-18 Bottom - - - - - - - 141 -
2018-09-18 Surface - - - - - - - 109 -
2018-10-23 Bottom - - - - - - - - -

2018-10-23 Surface - - - - - - - - -

2019-04-16 Bottom - 0.001510025 - - 0.023532 - - 152.83658 127.8

2019-04-16 Surface - <0.001 - - 0.018774 - - 126.4758 107.2

2019-05-12 Bottom - 0.001042516 - - 0.016116 - - 153.12263 129.2

2019-05-12 Surface - <0.001 - - 0.011981 - - 128.3569 110.2

2019-05-21 Bottom - - - - - - - - -

2019-05-21 Surface - - - - - - - - -

2019-06-11 Bottom - <0.001 - - 0.01454 - - 143.11475 122.8

2019-06-11 Surface - 0.001552241 - - 0.015532 - - 125.77869 108.4

2019-07-23 Bottom - <0.001 - - <0.005 - - 142.86832 123

2019-07-23 Surface - <0.001 - - <0.005 - - 106.59031 95

2019-08-20 Bottom - <0.001 - - <0.005 - - 142.19399 116.6

2019-08-20 Surface - <0.001 - - <0.005 - - 109.63302 93.2

2019-08-22 Surface - - - - - - - - -

2019-09-25 Bottom - 0.001345957 - - <0.005 - - 158.02116 118.4

2019-09-25 Surface - 0.001152228 - - 0.019623 - - 125.36754 99

2019-10-30 Bottom - <0.001 - - <0.005 - - 139.63695 117.6

2019-10-30 Surface - <0.001 - - <0.005 - - 112.19273 99

F
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b
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y

Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Bicarbonate 

(mg/L)
Carbonate 

(mg/L)

Dissolved 
Aluminum 

(mg/L)

Total 
Aluminum 

(mg/L)

Dissolved 
Antimony 

(mg/L)

Total 
Antimony 

(mg/L)

Dissolved 
Arsenic 
(mg/L)

Total 
Arsenic 
(mg/L)

Dissolved 
Cadmium 

(mg/L)

Total 
Cadmium 

(mg/L)

Total 
Calcium 
(mg/L)

2017-04-26 Bottom - - - - - - - - <0.000035 0.000039 45
2017-04-26 Surface - - - - - - - - <0.000035 0.000045 41
2017-05-16 Bottom - - - - - - - - 0.0000060 - -
2017-05-16 Surface - - - - - - - - 0.0000040 - -
2017-06-22 Bottom - - - - - - - - <0.000012 0.000027 33
2017-06-22 Surface - - - - - - - - 0.0000070 <0.000012 28
2017-07-25 Bottom - - - - - - - - 0.000011 - -
2017-07-25 Surface - - - - - - - - <0.000016 - -
2017-08-28 Bottom - - - - - - - - 0.0000090 0.0000090 28
2017-08-28 Surface - - - - - - - - 0.000066 <0.000051 29
2017-09-26 Bottom - - - - - - - - 0.0000030 0.0000070 33
2017-09-26 Surface - - - - - - - - <0.000008 0.0000030 32
2017-10-24 Bottom - - - - - - - - <0.000008 - -
2017-10-24 Surface - - - - - - - - <0.000008 - -
2018-04-24 Bottom - - - - - - - - - <0.00003 44
2018-04-24 Surface - - - - - - - - - 0.000022 44
2018-05-22 Bottom - - - - - - - - - - -
2018-05-22 Surface - - - - - - - - - - -
2018-06-12 Bottom - - - - - - - - - 0.000012 28
2018-06-12 Surface - - - - - - - - - <0.00003 24
2018-07-10 Bottom - - - - - - - - - - -
2018-07-10 Surface - - - - - - - - - - -
2018-08-28 Bottom - - - - - - - - - <0.00003 32
2018-08-28 Surface - - - - - - - - - <0.00003 29
2018-09-18 Bottom - - - - - - - - - <0.00003 33
2018-09-18 Surface - - - - - - - - - <0.00003 32
2018-10-23 Bottom - - - - - - - - - - -
2018-10-23 Surface - - - - - - - - - - -
2019-04-16 Bottom - - - - - - - - - - -
2019-04-16 Surface - - - - - - - - - - -
2019-05-12 Bottom - - - - - - - <0.0020 - - -
2019-05-12 Surface - - - - - - - <0.0020 - - -
2019-05-21 Bottom - - - - - - - - - - -
2019-05-21 Surface - - - - - - - - - - -
2019-06-11 Bottom - - - - - - - - - - -
2019-06-11 Surface - - - - - - - - - - -
2019-07-23 Bottom - - - - - - - <0.0020 - - -
2019-07-23 Surface - - - - - - - <0.0020 - - -
2019-08-17 Bottom - - - - - - - - - - -
2019-08-20 Bottom - - - - - - - - - - -
2019-08-20 Surface - - - - - - - - - - -
2019-09-03 Surface - - - - - - - - - - -
2019-09-25 Bottom - - - - - - - - - - -
2019-09-25 Surface - - - - - - - - - - -
2019-10-30 Bottom - - - - - - - <0.0020 - - -
2019-10-30 Surface - - - - - - - <0.0020 - - -
2017-04-26 Bottom - - - - - - - - <0.000035 <0.000035 38
2017-04-26 Surface - - - - - - - - <0.000035 <0.000035 36
2017-05-16 Bottom - - - - - - - - 0.0000050 - -
2017-05-16 Surface - - - - - - - - <0.000008 - -
2017-06-22 Bottom - - - - - - - - 0.0000080 0.000011 35
2017-06-22 Surface - - - - - - - - <0.000012 <0.000012 29
2017-07-25 Bottom - - - - - - - - <0.000016 - -
2017-07-25 Surface - - - - - - - - <0.000016 - -
2017-08-28 Bottom - - - - - - - - 0.000010 <0.000051 33
2017-08-28 Surface - - - - - - - - <0.00001 <0.00001 27
2017-09-26 Bottom - - - - - - - - 0.0000060 0.0000080 37
2017-09-26 Surface - - - - - - - - <0.000008 <0.000008 30
2017-10-24 Bottom - - - - - - - - 0.0000060 - -
2017-10-24 Surface - - - - - - - - <0.00001 - -
2018-04-24 Bottom - - - - - - - - - <0.00003 37
2018-04-24 Surface - - - - - - - - - <0.00003 36
2018-05-22 Bottom - - - - - - - - - - -
2018-05-22 Surface - - - - - - - - - - -
2018-06-12 Bottom - - - - - - - - - 0.000014 37
2018-06-12 Surface - - - - - - - - - <0.00003 24
2018-07-10 Bottom - - - - - - - - - - -
2018-07-10 Surface - - - - - - - - - - -
2018-08-28 Bottom - - - - - - - - - <0.00003 36
2018-08-28 Surface - - - - - - - - - <0.00003 26
2018-09-18 Bottom - - - - - - - - - <0.00003 36
2018-09-18 Surface - - - - - - - - - <0.00003 30
2018-10-23 Bottom - - - - - - - - - - -
2018-10-23 Surface - - - - - - - - - - -
2019-04-16 Bottom - - - - - - - - - - -
2019-04-16 Surface - - - - - - - - - - -
2019-06-11 Bottom - - - - - - - - - - -
2019-06-11 Surface - - - - - - - - - - -
2019-07-23 Bottom - - - - - - - <0.0020 - - -
2019-07-23 Surface - - - - - - - <0.0020 - - -
2019-08-20 Bottom - - - - - - - - - - -
2019-08-20 Surface - - - - - - - - - - -
2019-09-25 Bottom - - - - - - - - - - -
2019-09-25 Surface - - - - - - - - - - -
2019-10-30 Bottom - - - - - - - <0.0020 - - -
2019-10-30 Surface - - - - - - - <0.0020 - - -

2017-04-26 Bottom - - - - - - - - <0.000035 <0.000035 35

2017-04-26 Surface - - - - - - - - <0.000035 <0.000035 34

2017-05-16 Bottom - - - - - - - - 0.0000040 - -F
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Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Bicarbonate 

(mg/L)
Carbonate 

(mg/L)

Dissolved 
Aluminum 

(mg/L)

Total 
Aluminum 

(mg/L)

Dissolved 
Antimony 

(mg/L)

Total 
Antimony 

(mg/L)

Dissolved 
Arsenic 
(mg/L)

Total 
Arsenic 
(mg/L)

Dissolved 
Cadmium 

(mg/L)

Total 
Cadmium 

(mg/L)

Total 
Calcium 
(mg/L)

2017-05-16 Surface - - - - - - - - <0.000008 - -
2017-06-22 Bottom - - - - - - - - <0.000012 <0.000012 34
2017-06-22 Surface - - - - - - - - <0.000012 <0.000012 29
2017-07-25 Bottom - - - - - - - - <0.000016 - -
2017-07-25 Surface - - - - - - - - <0.000016 - -
2017-08-28 Bottom - - - - - - - - <0.00001 0.0000060 34
2017-08-28 Surface - - - - - - - - <0.00001 <0.00001 27
2017-09-26 Bottom - - - - - - - - <0.000008 0.0000040 37
2017-09-26 Surface - - - - - - - - <0.000008 <0.000008 30
2017-10-24 Bottom - - - - - - - - <0.000008 - -
2017-10-24 Surface - - - - - - - - <0.000008 - -
2018-04-24 Bottom - - - - - - - - - <0.00003 44
2018-04-24 Surface - - - - - - - - - <0.00003 34
2018-05-22 Bottom - - - - - - - - - - -
2018-05-22 Surface - - - - - - - - - - -
2018-06-12 Bottom - - - - - - - - - <0.00003 37
2018-06-12 Surface - - - - - - - - - <0.00003 25
2018-07-10 Bottom - - - - - - - - - - -
2018-07-10 Surface - - - - - - - - - - -
2018-08-28 Bottom - - - - - - - - - <0.00003 38
2018-08-28 Surface - - - - - - - - - <0.00003 29
2018-09-18 Bottom - - - - - - - - - <0.00003 37
2018-09-18 Surface - - - - - - - - - <0.00003 29
2018-10-23 Bottom - - - - - - - - - - -

2018-10-23 Surface - - - - - - - - - - -

2019-04-16 Bottom - - - - - - - - - - -

2019-04-16 Surface - - - - - - - - - - -

2019-05-12 Bottom - - - - - - - <0.0020 - - -

2019-05-12 Surface - - - - - - - <0.0020 - - -

2019-05-21 Bottom - - - - - - - - - - -

2019-05-21 Surface - - - - - - - - - - -

2019-06-11 Bottom - - - - - - - - - - -

2019-06-11 Surface - - - - - - - - - - -

2019-07-23 Bottom - - - - - - - <0.0020 - - -

2019-07-23 Surface - - - - - - - <0.0020 - - -

2019-08-20 Bottom - - - - - - - - - - -

2019-08-20 Surface - - - - - - - - - - -

2019-08-22 Surface - - - - - - - - - - -

2019-09-25 Bottom - - - - - - - - - - -

2019-09-25 Surface - - - - - - - - - - -

2019-10-30 Bottom - - - - - - - <0.0020 - - -

2019-10-30 Surface - - - - - - - <0.0020 - - -
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Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Total 

Chloride 
(mg/L)

Dissolved 
Chromium 

(mg/L)

Total 
Chromium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Total 
Copper 
(mg/L)

Dissolved 
Iron 

(mg/L)

Total 
Iron 

(mg/L)

Dissolved 
Lead 

(mg/L)

Total Lead 
(mg/L)

Total 
Magnesium 

(mg/L)

Total 
Mercury 
(mg/L)

2017-04-26 Bottom 3.0 - - - - - - 0.00016 0.0018 13 0.0000031
2017-04-26 Surface 3.0 - - - - - - 0.00011 0.0013 12 0.0000026
2017-05-16 Bottom - - - - - - - 0.000065 - - 0.0000035
2017-05-16 Surface - - - - - - - 0.000035 - - 0.0000022
2017-06-22 Bottom 1.1 - - - - - - 0.000028 0.00084 9.1 0.0000016
2017-06-22 Surface 1.1 - - - - - - 0.000033 0.000077 8.3 0.00000074
2017-07-25 Bottom - - - - - - - 0.000075 - - 0.0000011
2017-07-25 Surface - - - - - - - 0.000012 - - 0.00000047
2017-08-28 Bottom 1.3 - - - - - - 0.000036 0.00013 8.4 0.00000088
2017-08-28 Surface 1.7 - - - - - - 0.000012 <0.000091 9.6 0.00000038
2017-09-26 Bottom 1.2 - - - - - - 0.000023 0.000072 8.7 0.00000053
2017-09-26 Surface 2.3 - - - - - - 0.000012 0.000018 9.6 0.00000020
2017-10-24 Bottom - - - - - - - <0.000022 - - 0.00000034
2017-10-24 Surface - - - - - - - <0.000022 - - 0.00000032
2018-04-24 Bottom 4.9 - - - - - - - 0.00039 14 -
2018-04-24 Surface 4.9 - - - - - - - 0.00070 13 -
2018-05-22 Bottom - - - - - - - - - - 0.0000029
2018-05-22 Surface - - - - - - - - - - 0.0000016
2018-06-12 Bottom 1.0 - - - - - - - 0.00036 8.0 -
2018-06-12 Surface 1.2 - - - - - - - 0.00011 6.8 -
2018-07-10 Bottom - - - - - - - - - - 0.00000075
2018-07-10 Surface - - - - - - - - - - 0.00000058
2018-08-28 Bottom 2.0 - - - - - - - 0.000098 9.5 -
2018-08-28 Surface 1.8 - - - - - - - 0.000026 9.1 -
2018-09-18 Bottom 1.9 - - - - - - - 0.000059 9.2 -
2018-09-18 Surface 2.1 - - - - - - - <0.000073 9.3 -
2018-10-23 Bottom - - - - - - - - - - -
2018-10-23 Surface - - - - - - - - - - -
2019-04-16 Bottom 3.5 - - - - - - - 0.0000820 - -
2019-04-16 Surface 3.3 - - - - - - - 0.0000510 - -
2019-05-12 Bottom 4.9 - <0.0020 - 0.002 - - - 0.0001250 - -
2019-05-12 Surface 3.0 - <0.0020 - <0.0010 - - - 0.0003100 - -
2019-05-21 Bottom - - - - - - - - 0.0001250 - -
2019-05-21 Surface - - - - - - - - 0.0003310 - -
2019-06-11 Bottom - - - - - - - - 0.0003840 - -
2019-06-11 Surface - - - - - - - - 0.0000710 - -
2019-07-23 Bottom 3.8 - <0.0020 - <0.0010 - - - 0.0000760 - -
2019-07-23 Surface 2.5 - <0.0020 - <0.0010 - - - 0.0000420 - -
2019-08-17 Bottom - - - - - - - - 0.0008413 - -
2019-08-20 Bottom 3.9 - - - - - - - 0.0000540 - -
2019-08-20 Surface 2.8 - - - - - - - 0.0000180 - -
2019-09-03 Surface - - - - - - - - - - -
2019-09-25 Bottom 2.8 - - - - - - - 0.0000690 - -
2019-09-25 Surface 2.9 - - - - - - - 0.0000180 - -
2019-10-30 Bottom 3.2 - <0.0020 - <0.0010 - - - 0.0000420 - -
2019-10-30 Surface 2.6 - <0.0020 - <0.0010 - - - 0.0000250 - -
2017-04-26 Bottom 3.5 - - - - - - <0.000061 0.00011 12 0.00000089
2017-04-26 Surface 3.2 - - - - - - <0.000061 0.000031 12 0.00000073
2017-05-16 Bottom - - - - - - - 0.000011 - - 0.0000013
2017-05-16 Surface - - - - - - - 0.000012 - - 0.0000018
2017-06-22 Bottom 3.1 - - - - - - 0.00014 0.00030 12 0.0000012
2017-06-22 Surface 1.5 - - - - - - 0.000033 0.000063 8.8 0.00000083
2017-07-25 Bottom - - - - - - - 0.000028 - - 0.0000011
2017-07-25 Surface - - - - - - - <0.000016 - - 0.00000044
2017-08-28 Bottom 2.9 - - - - - - 0.000021 0.000083 11 0.00000072
2017-08-28 Surface 1.5 - - - - - - <0.000018 0.000010 8.8 0.00000037
2017-09-26 Bottom 3.3 - - - - - - 0.000012 0.000051 11 0.00000057
2017-09-26 Surface 1.6 - - - - - - 0.000049 <0.00002 8.9 0.00000018
2017-10-24 Bottom - - - - - - - <0.000033 - - 0.00000057
2017-10-24 Surface - - - - - - - <0.000027 - - 0.00000022
2018-04-24 Bottom 3.8 - - - - - - - 0.000073 12 -
2018-04-24 Surface 3.3 - - - - - - - 0.000031 11 -
2018-05-22 Bottom - - - - - - - - - - 0.00000075
2018-05-22 Surface - - - - - - - - - - 0.0000014
2018-06-12 Bottom 3.3 - - - - - - - 0.00044 12 -
2018-06-12 Surface 1.1 - - - - - - - 0.00013 6.9 -
2018-07-10 Bottom - - - - - - - - - - 0.00000084
2018-07-10 Surface - - - - - - - - - - 0.00000046
2018-08-28 Bottom 3.3 - - - - - - - 0.000038 11 -
2018-08-28 Surface 1.6 - - - - - - - <0.000073 8.4 -
2018-09-18 Bottom 3.0 - - - - - - - 0.000039 12 -
2018-09-18 Surface 1.7 - - - - - - - <0.000073 8.9 -
2018-10-23 Bottom - - - - - - - - - - -
2018-10-23 Surface - - - - - - - - - - -
2019-04-16 Bottom 2.8 - - - - - - - 0.0000520 - -
2019-04-16 Surface 2.9 - - - - - - - 0.0000190 - -
2019-06-11 Bottom - - - - - - - - 0.0000930 - -
2019-06-11 Surface - - - - - - - - 0.0001650 - -
2019-07-23 Bottom 3.9 - <0.0020 - <0.0010 - - - 0.0000610 - -
2019-07-23 Surface 2.6 - <0.0020 - <0.0010 - - - 0.0000240 - -
2019-08-20 Bottom 4.2 - - - - - - - 0.0000470 - -
2019-08-20 Surface 2.3 - - - - - - - 0.0000130 - -
2019-09-25 Bottom 3.5 - - - - - - - 0.0000130 - -
2019-09-25 Surface 2.4 - - - - - - - 0.0000050 - -
2019-10-30 Bottom 3.9 - <0.0020 - <0.0010 - - - 0.0000250 - -
2019-10-30 Surface 2.3 - <0.0020 - <0.0010 - - - 0.0000120 - -

2017-04-26 Bottom 3.2 - - - - - - <0.000061 0.000035 11 0.00000077

2017-04-26 Surface 2.7 - - - - - - <0.000061 0.000032 11 0.00000097

2017-05-16 Bottom - - - - - - - 0.0000080 - - 0.0000012

Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Total 

Chloride 
(mg/L)

Dissolved 
Chromium 

(mg/L)

Total 
Chromium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Total 
Copper 
(mg/L)

Dissolved 
Iron 

(mg/L)

Total 
Iron 

(mg/L)

Dissolved 
Lead 

(mg/L)

Total Lead 
(mg/L)

Total 
Magnesium 

(mg/L)

Total 
Mercury 
(mg/L)

2017-05-16 Surface - - - - - - - 0.0000090 - - 0.0000017
2017-06-22 Bottom 3.3 - - - - - - 0.000024 0.000051 12 0.00000063
2017-06-22 Surface 1.3 - - - - - - 0.000047 0.000095 8.5 0.00000088
2017-07-25 Bottom - - - - - - - 0.000021 - - 0.00000097
2017-07-25 Surface - - - - - - - <0.000016 - - 0.00000050
2017-08-28 Bottom 3.0 - - - - - - 0.000027 0.000033 12 0.00000062
2017-08-28 Surface 1.4 - - - - - - <0.000018 0.000011 8.4 0.00000081
2017-09-26 Bottom 3.4 - - - - - - <0.00002 0.000034 12 0.00000059
2017-09-26 Surface 1.6 - - - - - - <0.00002 0.000012 8.9 0.00000025
2017-10-24 Bottom - - - - - - - <0.000022 - - 0.00000067
2017-10-24 Surface - - - - - - - <0.000022 - - 0.00000028
2018-04-24 Bottom 3.1 - - - - - - - 0.000043 10 -
2018-04-24 Surface 2.9 - - - - - - - 0.000032 10 -
2018-05-22 Bottom - - - - - - - - - - 0.00000047
2018-05-22 Surface - - - - - - - - - - 0.0000013
2018-06-12 Bottom 3.1 - - - - - - - 0.00010 12 -
2018-06-12 Surface 1.3 - - - - - - - 0.000080 7.2 -
2018-07-10 Bottom - - - - - - - - - - 0.00000045
2018-07-10 Surface - - - - - - - - - - 0.00000049
2018-08-28 Bottom 3.3 - - - - - - - <0.000073 12 -
2018-08-28 Surface 1.6 - - - - - - - <0.000073 8.7 -
2018-09-18 Bottom 3.4 - - - - - - - <0.000073 12 -
2018-09-18 Surface 1.6 - - - - - - - <0.000073 8.6 -
2018-10-23 Bottom - - - - - - - - - - -

2018-10-23 Surface - - - - - - - - - - -

2019-04-16 Bottom 3.7780926 - - - - - - - 0.000151 - -

2019-04-16 Surface 2.5744525 - - - - - - - 0.000013 - -

2019-05-12 Bottom 4.6808227 - <0.0020 - <0.0010 - - - 0.00003 - -

2019-05-12 Surface 3.2765759 - <0.0020 - <0.0010 - - - 0.000023 - -

2019-05-21 Bottom - - - - - - - - 0.00003 - -

2019-05-21 Surface - - - - - - - - 0.000023 - -

2019-06-11 Bottom - - - - - - - - 0.000038 - -

2019-06-11 Surface - - - - - - - - 0.000031 - -

2019-07-23 Bottom 4.0790027 - <0.0020 - <0.0010 - - - 0.000017 - -

2019-07-23 Surface 2.4741492 - <0.0020 - <0.0010 - - - 0.000014 - -

2019-08-20 Bottom 4.5805194 - - - - - - - 0.000017 - -

2019-08-20 Surface 2.3738458 - - - - - - - 0.000009 - -

2019-08-22 Surface - - - - - - - - 0.0007083 - -

2019-09-25 Bottom 3.3768793 - - - - - - - 0.000008 - -

2019-09-25 Surface 2.0729358 - - - - - - - 0.000005 - -

2019-10-30 Bottom 3.878396 - <0.0020 - <0.0010 - - - 0.000028 - -

2019-10-30 Surface 2.3738458 - <0.0020 - <0.0010 - - - 0.000007 - -

F
o

re
b

a
y

Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Total 

Potassium 
(mg/L)

Dissolved 
Methylseleninic 

Acid (mg/L)

Dissolved 
Selenate 
(mg/L)

Dissolved 
Selenite 
(mg/L)

Dissolved 
Selenium 

(mg/L)

Total 
Selenium 

(mg/L)

Dissolved 
Selenocyanate 

(mg/L)

Dissolved 
Selenomethionine 

(mg/L)

Dissolved 
Silver (mg/L)

2017-04-26 Bottom 0.87 - - - 0.0013 - - - -
2017-04-26 Surface 0.75 - - - 0.0014 - - - -
2017-05-16 Bottom - - - - 0.00096 - - - -
2017-05-16 Surface - - - - 0.0010 - - - -
2017-06-22 Bottom 0.48 - - - 0.00095 0.00095 - - -
2017-06-22 Surface 0.42 - - - 0.00084 0.00080 - - -
2017-07-25 Bottom - - - - 0.00093 - - - -
2017-07-25 Surface - - - - 0.00087 - - - -
2017-08-28 Bottom 0.47 - - - 0.00088 - - - -
2017-08-28 Surface 0.46 - - - 0.00093 - - - -
2017-09-26 Bottom 1.1 - - - 0.00078 - - - -
2017-09-26 Surface 0.85 - - - 0.00090 - - - -
2017-10-24 Bottom - - - - 0.0011 - - - -
2017-10-24 Surface - - - - 0.0011 - - - -
2018-04-24 Bottom 0.72 - - - 0.0018 - - - -
2018-04-24 Surface 0.76 - - - 0.0023 - - - -
2018-05-22 Bottom - - - - 0.0010 - - - -
2018-05-22 Surface - - - - 0.00098 - - - -
2018-06-12 Bottom 0.41 - - - 0.0012 - - - -
2018-06-12 Surface 0.37 - - - 0.00085 - - - -
2018-07-10 Bottom - - - - 0.0013 - - - -
2018-07-10 Surface - - - - 0.00075 - - - -
2018-08-28 Bottom 0.52 - - - 0.0010 - - - -
2018-08-28 Surface 0.45 - - - 0.00094 - - - -
2018-09-18 Bottom 0.54 - - - 0.00099 - - - -
2018-09-18 Surface 0.49 - - - 0.0010 - - - -
2018-10-23 Bottom - - - - 0.0011 - - - -
2018-10-23 Surface - - - - 0.0011 - - - -
2019-04-16 Bottom - - - - - 0.00128 - - -
2019-04-16 Surface - - - - - 0.00121 - - -
2019-05-12 Bottom - - - - - 0.00127 - - -
2019-05-12 Surface - - - - - 0.00091 - - -
2019-05-21 Bottom - - - - - 0.00127 - - -
2019-05-21 Surface - - - - - 0.00091 - - -
2019-06-11 Bottom - - - - - 0.00096 - - -
2019-06-11 Surface - - - - - 0.00080 - - -
2019-07-23 Bottom - - - - - 0.00116 - - -
2019-07-23 Surface - - - - - 0.00073 - - -
2019-08-17 Bottom - - - - - 0.00117 - - -
2019-08-20 Bottom - - - - - 0.00120 - - -
2019-08-20 Surface - - - - - 0.00094 - - -
2019-09-03 Surface - - - - - - - - -
2019-09-25 Bottom - - - - - 0.00094 - - -
2019-09-25 Surface - - - - - 0.00079 - - -
2019-10-30 Bottom - - - - - 0.00106 - - -
2019-10-30 Surface - - - - - 0.00106 - - -
2017-04-26 Bottom 0.67 - - - 0.0010 - - - -
2017-04-26 Surface 0.60 - - - 0.00087 - - - -
2017-05-16 Bottom - - - - 0.0010 - - - -
2017-05-16 Surface - - - - 0.0010 - - - -
2017-06-22 Bottom 0.62 - - - 0.00097 0.00095 - - -
2017-06-22 Surface 0.46 - - - 0.00090 0.00098 - - -
2017-07-25 Bottom - - - - 0.0011 - - - -
2017-07-25 Surface - - - - 0.00091 - - - -
2017-08-28 Bottom 0.61 - - - 0.0010 - - - -
2017-08-28 Surface 0.46 - - - 0.00086 - - - -
2017-09-26 Bottom 0.91 - - - 0.00088 - - - -
2017-09-26 Surface 0.82 - - - 0.00078 - - - -
2017-10-24 Bottom - - - - 0.00035 - - - -
2017-10-24 Surface - - - - 0.0011 - - - -
2018-04-24 Bottom 0.61 - - - 0.0012 - - - -
2018-04-24 Surface 0.58 - - - 0.0012 - - - -
2018-05-22 Bottom - - - - 0.0013 - - - -
2018-05-22 Surface - - - - 0.0013 - - - -
2018-06-12 Bottom 0.58 - - - 0.0012 - - - -
2018-06-12 Surface 0.40 - - - 0.00091 - - - -
2018-07-10 Bottom - - - - 0.0011 - - - -
2018-07-10 Surface - - - - 0.00094 - - - -
2018-08-28 Bottom 0.60 - - - 0.0011 - - - -
2018-08-28 Surface 0.44 - - - 0.00094 - - - -
2018-09-18 Bottom 0.62 - - - 0.0011 - - - -
2018-09-18 Surface 0.49 - - - 0.00095 - - - -
2018-10-23 Bottom - - - - 0.0011 - - - -
2018-10-23 Surface - - - - 0.0010 - - - -
2019-04-16 Bottom - - - - - 0.00126 - - -
2019-04-16 Surface - - - - - 0.00116 - - -
2019-06-11 Bottom - - - - - 0.00118 - - -
2019-06-11 Surface - - - - - 0.00109 - - -
2019-07-23 Bottom - - - - - 0.00116 - - -
2019-07-23 Surface - - - - - 0.00089 - - -
2019-08-20 Bottom - - - - - 0.00122 - - -
2019-08-20 Surface - - - - - 0.00093 - - -
2019-09-25 Bottom - - - - - 0.00101 - - -
2019-09-25 Surface - - - - - 0.00080 - - -
2019-10-30 Bottom - - - - - 0.00115 - - -
2019-10-30 Surface - - - - - 0.00099 - - -

2017-04-26 Bottom 0.59 - - - 0.00088 - - - -

2017-04-26 Surface 0.60 - - - 0.00084 - - - -

2017-05-16 Bottom - - - - 0.00099 - - - -

Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Total 

Potassium 
(mg/L)

Dissolved 
Methylseleninic 

Acid (mg/L)

Dissolved 
Selenate 
(mg/L)

Dissolved 
Selenite 
(mg/L)

Dissolved 
Selenium 

(mg/L)

Total 
Selenium 

(mg/L)

Dissolved 
Selenocyanate 

(mg/L)

Dissolved 
Selenomethionine 

(mg/L)

Dissolved 
Silver (mg/L)

2017-05-16 Surface - - - - 0.00090 - - - -
2017-06-22 Bottom 0.57 - - - 0.00097 0.00099 - - -
2017-06-22 Surface 0.45 - - - 0.00089 0.00093 - - -
2017-07-25 Bottom - - - - 0.0010 - - - -
2017-07-25 Surface - - - - 0.00087 - - - -
2017-08-28 Bottom 0.65 - - - 0.0010 - - - -
2017-08-28 Surface 0.45 - - - 0.00084 - - - -
2017-09-26 Bottom 0.93 - - - 0.00090 - - - -
2017-09-26 Surface 0.76 - - - 0.00080 - - - -
2017-10-24 Bottom - - - - 0.00091 - - - -
2017-10-24 Surface - - - - 0.00099 - - - -
2018-04-24 Bottom 0.56 - - - 0.0012 - - - -
2018-04-24 Surface 0.55 - - - 0.0011 - - - -
2018-05-22 Bottom - - - - 0.0012 - - - -
2018-05-22 Surface - - - - 0.0013 - - - -
2018-06-12 Bottom 0.55 - - - 0.0011 - - - -
2018-06-12 Surface 0.41 - - - 0.00097 - - - -
2018-07-10 Bottom - - - - 0.0011 - - - -
2018-07-10 Surface - - - - 0.00091 - - - -
2018-08-28 Bottom 0.62 - - - 0.0011 - - - -
2018-08-28 Surface 0.45 - - - 0.00091 - - - -
2018-09-18 Bottom 0.63 - - - 0.0010 - - - -
2018-09-18 Surface 0.48 - - - 0.00091 - - - -
2018-10-23 Bottom - - - - 0.0011 - - - -

2018-10-23 Surface - - - - 0.00098 - - - -

2019-04-16 Bottom - - - - - 0.00132 - - -

2019-04-16 Surface - - - - - 0.0011 - - -

2019-05-12 Bottom - - - - - 0.00135 - - -

2019-05-12 Surface - - - - - 0.00112 - - -

2019-05-21 Bottom - - - - - 0.00135 - - -

2019-05-21 Surface - - - - - 0.00112 - - -

2019-06-11 Bottom - - - - - 0.00135 - - -

2019-06-11 Surface - - - - - 0.0012 - - -

2019-07-23 Bottom - - - - - 0.00123 - - -

2019-07-23 Surface - - - - - 0.000954 - - -

2019-08-20 Bottom - - - - - 0.00126 - - -

2019-08-20 Surface - - - - - 0.000944 - - -

2019-08-22 Surface - - - - - 0.000962 - - -

2019-09-25 Bottom - - - - - 0.00103 - - -

2019-09-25 Surface - - - - - 0.000839 - - -

2019-10-30 Bottom - - - - - 0.00114 - - -

2019-10-30 Surface - - - - - 0.00098 - - -

F
o

re
b

a
y

Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Total Silver 

(mg/L)

Sodium 
Adsorption 

Ratio

Total Sodium 
(mg/L)

Total Sulfate 
(mg/L)

Total Sulfide 
(mg/L)

Dissolved Zinc 
(mg/L)

Total Zinc 
(mg/L)

2017-04-26 Bottom - - 3.6 28 - - -
2017-04-26 Surface - - 3.5 29 - - -
2017-05-16 Bottom - - - - - - -
2017-05-16 Surface - - - - - - -
2017-06-22 Bottom - - 1.5 16 - - -
2017-06-22 Surface - - 1.5 13 - - -
2017-07-25 Bottom - - - - - - -
2017-07-25 Surface - - - - - - -
2017-08-28 Bottom - - 1.5 16 - - -
2017-08-28 Surface - - 1.9 20 - - -
2017-09-26 Bottom - - 1.9 16 - - -
2017-09-26 Surface - - 2.7 23 - - -
2017-10-24 Bottom - - - - - - -
2017-10-24 Surface - - - - - - -
2018-04-24 Bottom - - 5.5 41 - - -
2018-04-24 Surface - - 5.3 41 - - -
2018-05-22 Bottom - - - - - - -
2018-05-22 Surface - - - - - - -
2018-06-12 Bottom - - 1.6 11 - - -
2018-06-12 Surface - - 1.5 12 - - -
2018-07-10 Bottom - - - - - - -
2018-07-10 Surface - - - - - - -
2018-08-28 Bottom - - 2.5 22 - - -
2018-08-28 Surface - - 2.2 22 - - -
2018-09-18 Bottom - - 2.4 22 - - -
2018-09-18 Surface - - 2.5 25 - - -
2018-10-23 Bottom - - - - - - -
2018-10-23 Surface - - - - - - -
2019-04-16 Bottom - - - - - - -
2019-04-16 Surface - - - - - - -
2019-05-12 Bottom - - - - - - 0.007
2019-05-12 Surface - - - - - - <0.005
2019-05-21 Bottom - - - - - - -
2019-05-21 Surface - - - - - - -
2019-06-11 Bottom - - - - - - -
2019-06-11 Surface - - - - - - -
2019-07-23 Bottom - - - - - - <0.005
2019-07-23 Surface - - - - - - <0.005
2019-08-17 Bottom - - - - - - -
2019-08-20 Bottom - - - - - - -
2019-08-20 Surface - - - - - - -
2019-09-03 Surface - - - - - - -
2019-09-25 Bottom - - - - - - -
2019-09-25 Surface - - - - - - -
2019-10-30 Bottom - - - - - - <0.005
2019-10-30 Surface - - - - - - <0.005
2017-04-26 Bottom - - 4.4 29 - - -
2017-04-26 Surface - - 4.0 27 - - -
2017-05-16 Bottom - - - - - - -
2017-05-16 Surface - - - - - - -
2017-06-22 Bottom - - 3.9 26 - - -
2017-06-22 Surface - - 1.9 16 - - -
2017-07-25 Bottom - - - - - - -
2017-07-25 Surface - - - - - - -
2017-08-28 Bottom - - 3.4 26 - - -
2017-08-28 Surface - - 1.8 18 - - -
2017-09-26 Bottom - - 3.9 26 - - -
2017-09-26 Surface - - 2.1 20 - - -
2017-10-24 Bottom - - - - - - -
2017-10-24 Surface - - - - - - -
2018-04-24 Bottom - - 4.3 32 - - -
2018-04-24 Surface - - 3.7 28 - - -
2018-05-22 Bottom - - - - - - -
2018-05-22 Surface - - - - - - -
2018-06-12 Bottom - - 4.1 11 - - -
2018-06-12 Surface - - 1.5 9.7 - - -
2018-07-10 Bottom - - - - - - -
2018-07-10 Surface - - - - - - -
2018-08-28 Bottom - - 4.1 30 - - -
2018-08-28 Surface - - 2.0 21 - - -
2018-09-18 Bottom - - 4.0 29 - - -
2018-09-18 Surface - - 2.1 21 - - -
2018-10-23 Bottom - - - - - - -
2018-10-23 Surface - - - - - - -
2019-04-16 Bottom - - - - - - -
2019-04-16 Surface - - - - - - -
2019-06-11 Bottom - - - - - - -
2019-06-11 Surface - - - - - - -
2019-07-23 Bottom - - - - - - <0.005
2019-07-23 Surface - - - - - - <0.005
2019-08-20 Bottom - - - - - - -
2019-08-20 Surface - - - - - - -
2019-09-25 Bottom - - - - - - -
2019-09-25 Surface - - - - - - -
2019-10-30 Bottom - - - - - - <0.005
2019-10-30 Surface - - - - - - <0.005

2017-04-26 Bottom - - 4.0 28 - - -

2017-04-26 Surface - - 4.8 25 - - -

2017-05-16 Bottom - - - - - - -

Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.10:  Water Quality Data for Montana in the Koocanusa Reservoir, 2017 to 2019   

Station Date Depth
Total Silver 

(mg/L)

Sodium 
Adsorption 

Ratio

Total Sodium 
(mg/L)

Total Sulfate 
(mg/L)

Total Sulfide 
(mg/L)

Dissolved Zinc 
(mg/L)

Total Zinc 
(mg/L)

2017-05-16 Surface - - - - - - -
2017-06-22 Bottom - - 4.1 28 - - -
2017-06-22 Surface - - 1.7 15 - - -
2017-07-25 Bottom - - - - - - -
2017-07-25 Surface - - - - - - -
2017-08-28 Bottom - - 3.9 27 - - -
2017-08-28 Surface - - 1.7 17 - - -
2017-09-26 Bottom - - 4.1 26 - - -
2017-09-26 Surface - - 2.1 19 - - -
2017-10-24 Bottom - - - - - - -
2017-10-24 Surface - - - - - - -
2018-04-24 Bottom - - 3.4 28 - - -
2018-04-24 Surface - - 3.2 27 - - -
2018-05-22 Bottom - - - - - - -
2018-05-22 Surface - - - - - - -
2018-06-12 Bottom - - 4.2 22 - - -
2018-06-12 Surface - - 1.7 12 - - -
2018-07-10 Bottom - - - - - - -
2018-07-10 Surface - - - - - - -
2018-08-28 Bottom - - 4.3 31 - - -
2018-08-28 Surface - - 2.0 20 - - -
2018-09-18 Bottom - - 4.3 31 - - -
2018-09-18 Surface - - 2.0 21 - - -
2018-10-23 Bottom - - - - - - -

2018-10-23 Surface - - - - - - -

2019-04-16 Bottom - - - - - - -

2019-04-16 Surface - - - - - - -

2019-05-12 Bottom - - - - - - <0.005

2019-05-12 Surface - - - - - - <0.005

2019-05-21 Bottom - - - - - - -

2019-05-21 Surface - - - - - - -

2019-06-11 Bottom - - - - - - -

2019-06-11 Surface - - - - - - -

2019-07-23 Bottom - - - - - - <0.005

2019-07-23 Surface - - - - - - <0.005

2019-08-20 Bottom - - - - - - -

2019-08-20 Surface - - - - - - -

2019-08-22 Surface - - - - - - -

2019-09-25 Bottom - - - - - - -

2019-09-25 Surface - - - - - - -

2019-10-30 Bottom - - - - - - <0.005

2019-10-30 Surface - - - - - - <0.005

F
o

re
b

a
y

Notes: "-" indicates no data available.
a When depth gradient of pH was present in the dataset, the values closest to the top and bottom depths of the other parameters was selected.
b Hardness was calculated as (2.5 × Total Calcium) + (4.1 × Total Magnesium).  
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Table H.B.11: Water Quality for Biological Monitoring Stations in the Koocanusa Reservoir, 2019

Surface Bottom Surface Bottom Surface Middle

24-Apr-19 24-Apr-19 12-Jun-19 12-Jun-19 20-Aug-19 20-Aug-19

Hardness (as CaCO3) mg/L - - 126 128 106 108 129 132

pH, Field pH > 6.5 or < 9.0 7.88 7.9 8.22 8.22 8.51 8.41

pH, Lab pH > 6.5 or < 9.0 8.22 8.26 8.21 8.16 8.28 8.23

Total Suspended Solids, Lab mg/L - - 27 26.4 10.4 11 <1.00 <1.00

Total Dissolved Solids mg/L - - 151 152 125 116 146 153

Dissolved Oxygen-Field mg/L < 8 < 5 10.74 10.71 10.07 10.01 9.05 9.41

Dissolved Oxygen-Field % - - 101.1 100.8 102.7 101.8 99.5 99.8

Temperature-Field C - - 8.9 8.9 12.41 12.2 20 18.3

Ammonia as N mg/L 1.4 7 0.0051 0.0064 0.01 0.0054 0.0134 0.0086

Bromide (Br) mg/L - - <0.0500 <0.0500 <0.0500 <0.0500 <0.0500 <0.0500

Chloride (Cl) mg/L 150 600 3.62 3.47 1.94 1.96 2.36 2.79

Fluoride (F) mg/L - 1.5 0.076 0.075 0.069 0.071 0.06 0.058

Nitrate (as N) mg/L 3 33 0.152 0.144 0.128 0.126 0.0567 0.0474

Nitrite (as N) mg/L 0.06 0.6 <0.00100 <0.00100 <0.00100 <0.00100 0.0014 0.0011

Phosphorus (P)-Total mg/L - - 0.0171 0.017 0.0053 0.005 <0.00200 <0.00200

Sulphate (SO4) mg/L 309 - 26.5 24.7 19.8 19.9 23.5 25

Aluminum (Al) mg/L - - 0.263 0.266 0.0803 0.0663 0.0083 0.0258

Antimony (Sb) mg/L 0.009 - <0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

Arsenic (As) mg/L 0.005 0.005 0.00059 0.00058 0.00036 0.00035 0.00032 0.00037

Barium (Ba) mg/L 1 - 0.0346 0.035 0.0265 0.0266 0.0355 0.0357

Beryllium (Be) mg/L 0.00013 - <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

Bismuth (Bi) mg/L - - <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

Boron (B) mg/L 1.2 - <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

Cadmium (Cd) mg/L - - 0.0000083 0.0000101 <0.00000500 0.0000067 <0.00000500 <0.00000500

Calcium (Ca) mg/L - - 36 35.1 30 30.2 37.5 39.1

Chromium (Cr) mg/L 0.001 - 0.00047 0.00049 0.00017 0.00036 0.0001 <0.000100

Cobalt (Co) mg/L 0.004 0.11 0.00021 0.00023 <0.000100 <0.000100 <0.000100 <0.000100

Copper (Cu) mg/L - - 0.00093 0.00108 <0.000500 <0.000500 <0.000500 <0.000500

Iron (Fe) mg/L - 1 0.393 0.426 0.109 0.109 <0.0100 0.017

Lead (Pb) mg/L 0.0091 0.15 0.000745 0.00114 0.000185 0.000192 <0.0000500 <0.0000500

Lithium (Li) mg/L - - 0.0019 0.0018 0.001 <0.00100 0.0015 0.0014

Magnesium (Mg) mg/L - - 10.8 10.9 8.49 8.06 10.6 11

Manganese (Mn) mg/L 1.3 2.3 0.0223 0.0238 0.00788 0.00785 0.00133 0.00284

Mercury (Hg) µg/L 0.0012 - 0.011 0.021 0.00055 0.00055 <0.000500 <0.000500

Molybdenum (Mo) mg/L 1 2 0.000562 0.000542 0.000548 0.000532 0.00069 0.000727

Nickel (Ni) mg/L 0.025 - 0.00057 0.00092 <0.000500 <0.000500 <0.000500 <0.000500

Potassium (K) mg/L - - 0.653 0.654 0.424 0.411 0.462 0.478

Selenium (Se) mg/L 0.002 - 0.000118 0.000127 0.00013 0.00012 0.000423 0.000156

Silicon (Si)-Total mg/L - - 2.83 2.82 2.27 2.34 1.62 2.02

Silver (Ag) mg/L 0.0015 0.003 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

Sodium (Na) mg/L - - 4.25 4.46 2.57 2.36 3.34 3.97

Strontium (Sr) mg/L - - 0.127 0.124 0.126 0.128 0.16 0.17

Thallium (Tl) mg/L 0.0008 - <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

Tin (Sn) mg/L - - <0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

Titanium (Ti) mg/L - - <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

Uranium (U) mg/L 0.0085 - 0.000671 0.000658 0.000627 0.000629 0.000654 0.000701

Vanadium (V) mg/L - - <0.000500 0.00051 <0.000500 <0.000500 <0.000500 <0.000500

Zinc (Zn) mg/L 0.059 0.085 0.0053 0.0159 <0.00300 <0.00300 <0.00300 <0.00300

Aluminum (Al) mg/L 0.05 0.1 0.0077 0.0111 0.0092 0.0091 0.0031 0.0041

Antimony (Sb) mg/L - - <0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

Arsenic (As) mg/L - - 0.00043 0.00044 0.00027 0.0003 0.00035 0.00036

Barium (Ba) mg/L - - 0.0329 0.033 0.0249 0.0253 0.0368 0.0362

Beryllium (Be) mg/L - - <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

Bismuth (Bi) mg/L - - <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

Boron (B) mg/L - - <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

Cadmium (Cd) mg/L - 0.00095 <0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500

Calcium (Ca) mg/L - - 33.2 34.1 29.3 29.5 33.4 34.8

Chromium (Cr) mg/L 0.0003 - <0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

Cobalt (Co) mg/L - - <0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

Copper (Cu) mg/L 0.0015 0.0089 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

Iron (Fe) mg/L - 0.35 0.014 0.015 <0.0100 <0.0100 <0.0100 <0.0100

Lead (Pb) mg/L - - 0.000055 0.000089 <0.0000500 <0.0000500 <0.0000500 <0.0000500

Lithium (Li) mg/L - - 0.0014 0.0014 <0.00100 <0.00100 0.0015 0.0014

Magnesium (Mg) mg/L - - 10.5 10.4 8.08 8.27 11.1 11

Manganese (Mn) mg/L - - 0.00723 0.00842 0.00128 0.00143 <0.000100 <0.000100

Mercury (Hg) mg/L - - <0.00000500 0.0000064 <0.00000500 <0.00000500 <0.00000500 <0.00000500

Molybdenum (Mo) mg/L - - 0.000536 0.000512 0.000529 0.000517 0.000671 0.000663

Nickel (Ni) mg/L - - <0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

Potassium (K) mg/L - - 0.583 0.573 0.389 0.399 0.486 0.511

Selenium (Se) mg/L - - 0.000142 0.000128 0.000089 0.000129 0.000508 0.000172

Silicon (Si) mg/L - - 2.49 2.49 2.18 2.28 1.59 1.91

Silver (Ag) mg/L - - <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

Sodium (Na) mg/L - - 4.28 4.34 2.36 2.36 3.28 3.69

Strontium (Sr) mg/L - - 0.132 0.127 0.118 0.117 0.142 0.15

Thallium (Tl) mg/L - - <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

Tin (Sn) mg/L - - <0.000100 <0.000100 <0.000100 <0.000100 <0.000100 0.00012

Titanium (Ti) mg/L - - <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

Uranium (U) mg/L - - 0.000682 0.000646 0.00061 0.000611 0.000653 0.000667

Vanadium (V) mg/L - - <0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

Zinc (Zn) mg/L - - <0.00100 0.0054 <0.00100 <0.00100 <0.00100 <0.00100

Exceeds CCME Long Term Guideline.

Exceeds CCME Short Term Guideline.

Notes: "-" indicates no data.
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Table H.B.11: Water Quality for Biological Monitoring Stations in the Koocanusa Reservoir, 2019

Hardness (as CaCO3) mg/L - -

pH, Field pH > 6.5 or < 9.0

pH, Lab pH > 6.5 or < 9.0

Total Suspended Solids, Lab mg/L - -

Total Dissolved Solids mg/L - -

Dissolved Oxygen-Field mg/L < 8 < 5

Dissolved Oxygen-Field % - -

Temperature-Field C - -

Ammonia as N mg/L 1.4 7

Bromide (Br) mg/L - -

Chloride (Cl) mg/L 150 600

Fluoride (F) mg/L - 1.5

Nitrate (as N) mg/L 3 33

Nitrite (as N) mg/L 0.06 0.6

Phosphorus (P)-Total mg/L - -

Sulphate (SO4) mg/L 309 -

Aluminum (Al) mg/L - -

Antimony (Sb) mg/L 0.009 -

Arsenic (As) mg/L 0.005 0.005

Barium (Ba) mg/L 1 -

Beryllium (Be) mg/L 0.00013 -

Bismuth (Bi) mg/L - -

Boron (B) mg/L 1.2 -

Cadmium (Cd) mg/L - -

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.001 -

Cobalt (Co) mg/L 0.004 0.11

Copper (Cu) mg/L - -

Iron (Fe) mg/L - 1

Lead (Pb) mg/L 0.0091 0.15

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L 1.3 2.3

Mercury (Hg) µg/L 0.0012 -

Molybdenum (Mo) mg/L 1 2

Nickel (Ni) mg/L 0.025 -

Potassium (K) mg/L - -

Selenium (Se) mg/L 0.002 -

Silicon (Si)-Total mg/L - -

Silver (Ag) mg/L 0.0015 0.003

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L 0.0008 -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L 0.0085 -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L 0.059 0.085

Aluminum (Al) mg/L 0.05 0.1

Antimony (Sb) mg/L - -

Arsenic (As) mg/L - -

Barium (Ba) mg/L - -

Beryllium (Be) mg/L - -

Bismuth (Bi) mg/L - -

Boron (B) mg/L - -

Cadmium (Cd) mg/L - 0.00095

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.0003 -

Cobalt (Co) mg/L - -

Copper (Cu) mg/L 0.0015 0.0089

Iron (Fe) mg/L - 0.35

Lead (Pb) mg/L - -

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L - -

Mercury (Hg) mg/L - -

Molybdenum (Mo) mg/L - -

Nickel (Ni) mg/L - -

Potassium (K) mg/L - -

Selenium (Se) mg/L - -

Silicon (Si) mg/L - -

Silver (Ag) mg/L - -

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L - -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L - -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L - -

Exceeds CCME Long Term Guideline.

Exceeds CCME Short Term Guideline.

Notes: "-" indicates no data.
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Bottom Surface Surface Bottom Surface Middle

20-Aug-19 25-Apr-19 12-Jun-19 12-Jun-19 20-Aug-19 20-Aug-19

135 123 108 111 128 128

8.28 8.16 8.22 8.23 8.29 8.39

8.18 8.24 8.15 8.17 8.29 8.26

2.5 13.7 10.4 10.9 <1.00 1.2

157 161 123 119 145 143

9.04 10.66 - - 8.98 9.1

92.5 100.6 101.7 101.3 99.2 99.1

16.4 9.4 11.8 11.7 20.2 19.6

0.0126 <0.00500 0.007 0.0111 0.0137 0.009

<0.0500 <0.0500 <0.0500 <0.0500 <0.0500 <0.0500

2.91 3.71 1.96 1.94 1.97 2.24

0.063 0.078 0.07 0.069 0.063 0.059

0.0705 0.143 0.13 0.127 0.126 0.0896

0.0012 <0.00100 <0.00100 <0.00100 0.0038 0.0031

<0.00200 0.0106 0.0055 0.005 <0.00200 <0.00200

25.7 27.5 19.8 19.8 23.5 23.4

0.0381 0.148 0.0752 0.083 0.0081 0.0148

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

0.00035 0.00054 0.00032 0.00034 0.00034 0.00034

0.0358 0.0334 0.0271 0.0278 0.0386 0.0365

<0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.0000055 0.0000087 <0.00000500 0.0000053 <0.00000500 <0.00000500

38.2 35.3 30.2 30.7 35.2 37.2

0.00015 0.00029 0.00018 0.00026 0.00012 <0.000100

<0.000100 0.00014 <0.000100 <0.000100 <0.000100 <0.000100

<0.000500 0.00075 <0.000500 <0.000500 <0.000500 <0.000500

0.03 0.194 0.104 0.115 <0.0100 <0.0100

0.00008 0.000366 0.000209 0.000209 <0.0000500 <0.0000500

0.0014 0.0017 <0.00100 0.001 0.0017 0.0016

11.1 10.5 8.13 8.47 10 10.3

0.00452 0.0171 0.00818 0.00867 0.00093 0.00133

<0.000500 0.00896 <0.000500 0.00055 <0.000500 <0.000500

0.00062 0.000522 0.000533 0.000558 0.000676 0.000634

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

0.485 0.648 0.41 0.428 0.442 0.455

0.000124 0.000145 0.000105 0.000083 0.000938 0.000565

2.14 2.74 2.24 2.34 1.29 1.47

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

4.03 4.41 2.48 2.53 2.84 3.19

0.171 0.122 0.124 0.123 0.148 0.152

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.000679 0.000679 0.00066 0.00063 0.000658 0.000682

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.00300 <0.00300 <0.00300 <0.00300 <0.00300 <0.00300

0.0051 0.0068 0.0092 0.0091 0.0034 0.0034

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

0.00034 0.00045 0.00028 0.0003 0.00036 0.00034

0.0362 0.0345 0.0247 0.0245 0.0391 0.037

<0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

<0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500

35.8 32.7 29.7 30.7 33.7 33.6

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.0100 0.015 <0.0100 <0.0100 <0.0100 <0.0100

<0.0000500 0.000054 <0.0000500 <0.0000500 <0.0000500 <0.0000500

0.0014 0.0014 <0.00100 <0.00100 0.0018 0.0016

11.1 9.97 8.13 8.35 10.7 10.7

<0.000100 0.00796 0.00151 0.00157 <0.000100 <0.000100

<0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500

0.000685 0.000584 0.000524 0.000544 0.000641 0.000645

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

0.504 0.578 0.388 0.399 0.48 0.481

0.00012 0.000131 0.000099 0.000114 0.00103 0.00072

2.02 2.51 2.17 2.18 1.25 1.47

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

3.77 4.23 2.37 2.37 2.75 3.17

0.157 0.135 0.116 0.119 0.134 0.134

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.000677 0.000722 0.000614 0.000604 0.000612 0.000619

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100

RG_SC_U3 RG_TN_U1 RG_TN_U1 RG_TN_U2 RG_TN_U1 RG_TN_U2

Page 2 of 7



Table H.B.11: Water Quality for Biological Monitoring Stations in the Koocanusa Reservoir, 2019

Hardness (as CaCO3) mg/L - -

pH, Field pH > 6.5 or < 9.0

pH, Lab pH > 6.5 or < 9.0

Total Suspended Solids, Lab mg/L - -

Total Dissolved Solids mg/L - -

Dissolved Oxygen-Field mg/L < 8 < 5

Dissolved Oxygen-Field % - -

Temperature-Field C - -

Ammonia as N mg/L 1.4 7

Bromide (Br) mg/L - -

Chloride (Cl) mg/L 150 600

Fluoride (F) mg/L - 1.5

Nitrate (as N) mg/L 3 33

Nitrite (as N) mg/L 0.06 0.6

Phosphorus (P)-Total mg/L - -

Sulphate (SO4) mg/L 309 -

Aluminum (Al) mg/L - -

Antimony (Sb) mg/L 0.009 -

Arsenic (As) mg/L 0.005 0.005

Barium (Ba) mg/L 1 -

Beryllium (Be) mg/L 0.00013 -

Bismuth (Bi) mg/L - -

Boron (B) mg/L 1.2 -

Cadmium (Cd) mg/L - -

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.001 -

Cobalt (Co) mg/L 0.004 0.11

Copper (Cu) mg/L - -

Iron (Fe) mg/L - 1

Lead (Pb) mg/L 0.0091 0.15

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L 1.3 2.3

Mercury (Hg) µg/L 0.0012 -

Molybdenum (Mo) mg/L 1 2

Nickel (Ni) mg/L 0.025 -

Potassium (K) mg/L - -

Selenium (Se) mg/L 0.002 -

Silicon (Si)-Total mg/L - -

Silver (Ag) mg/L 0.0015 0.003

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L 0.0008 -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L 0.0085 -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L 0.059 0.085

Aluminum (Al) mg/L 0.05 0.1

Antimony (Sb) mg/L - -

Arsenic (As) mg/L - -

Barium (Ba) mg/L - -

Beryllium (Be) mg/L - -

Bismuth (Bi) mg/L - -

Boron (B) mg/L - -

Cadmium (Cd) mg/L - 0.00095

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.0003 -

Cobalt (Co) mg/L - -

Copper (Cu) mg/L 0.0015 0.0089

Iron (Fe) mg/L - 0.35

Lead (Pb) mg/L - -

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L - -

Mercury (Hg) mg/L - -

Molybdenum (Mo) mg/L - -

Nickel (Ni) mg/L - -

Potassium (K) mg/L - -

Selenium (Se) mg/L - -

Silicon (Si) mg/L - -

Silver (Ag) mg/L - -

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L - -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L - -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L - -

Exceeds CCME Long Term Guideline.

Exceeds CCME Short Term Guideline.

Notes: "-" indicates no data.
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Bottom Surface Surface Bottom Surface Middle

20-Aug-19 25-Apr-19 12-Jun-19 12-Jun-19 19-Aug-19 19-Aug-19

132 133 103 106 117 119

8.14 8.16 8.18 8.19 8.46 8.48

8.17 8.28 8.15 8.2 8.33 8.32

3.9 14.1 6.8 9.3 <1.00 <1.00

152 162 122 104 206 206

8.72 10.8 10.03 10.13 9.04 9.01

89.7 100.2 107.2 102.8 100 99.4

16.7 8.7 14.6 12.23 20.3 20.1

0.015 0.0072 0.0056 0.0071 0.0055 0.0077

<0.0500 <0.0500 <0.0500 <0.0500 <0.0500 <0.0500

2.9 3.15 1.68 1.79 2.39 2.03

0.057 0.093 0.067 0.068 0.087 0.093

0.0831 0.268 0.148 0.137 0.161 0.147

0.0025 <0.00100 <0.00100 <0.00100 0.002 0.0023

0.0023 0.0156 0.0026 0.0062 <0.00200 <0.00200

25.6 28.7 17.9 18.7 23.7 23.8

0.0514 0.341 0.0529 0.0857 0.0115 0.0101

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 0.00012

0.00037 0.00053 0.00035 0.00032 0.00032 0.00033

0.0356 0.052 0.0244 0.0253 0.0406 0.0413

<0.0000200 0.000022 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

<0.00000500 0.0000166 <0.00000500 0.0000066 <0.00000500 <0.00000500

38.7 36.3 28.6 29.5 32.4 32.2

0.00015 0.00055 0.00014 0.00017 0.00011 0.0001

<0.000100 0.0002 <0.000100 <0.000100 <0.000100 <0.000100

<0.000500 0.00086 <0.000500 <0.000500 <0.000500 <0.000500

0.038 0.338 0.058 0.098 <0.0100 <0.0100

0.000105 0.000506 0.000147 0.000175 <0.0000500 <0.0000500

0.0014 0.0028 <0.00100 <0.00100 0.0019 0.0019

10.7 11.4 7.75 7.69 10.3 10.1

0.00517 0.0191 0.00669 0.00793 0.0011 0.00109

<0.000500 0.0136 0.00055 0.00056 <0.000500 <0.000500

0.000647 0.00062 0.000539 0.000509 0.000636 0.000656

<0.000500 0.00064 <0.000500 <0.000500 <0.000500 <0.000500

0.487 0.704 0.39 0.4 0.464 0.455

0.000172 0.00125 0.0002 0.000154 0.000989 0.00102

2.12 3.01 2.13 2.18 1.28 1.29

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

4.05 3.98 2.14 2.25 2.66 2.71

0.164 0.126 0.116 0.117 0.128 0.13

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.000696 0.000657 0.000593 0.000596 0.000582 0.000565

<0.000500 0.00081 <0.000500 <0.000500 <0.000500 <0.000500

<0.00300 0.0046 <0.00300 <0.00300 <0.00300 <0.00300

0.0056 0.014 0.0104 0.0104 0.0039 0.004

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

0.00034 0.00041 0.00028 0.00027 0.0003 0.00032

0.0357 0.0504 0.0238 0.0243 0.0395 0.0388

<0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

<0.00000500 0.000008 <0.00000500 <0.00000500 <0.00000500 <0.00000500

34.3 35.2 28.7 29.7 31.6 32.6

<0.000100 0.00011 <0.000100 <0.000100 <0.000100 <0.000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.0100 0.018 <0.0100 <0.0100 <0.0100 <0.0100

<0.0000500 0.000052 <0.0000500 <0.0000500 <0.0000500 <0.0000500

0.0014 0.0022 <0.00100 <0.00100 0.0018 0.0018

11.2 11.1 7.7 7.79 9.39 9.27

0.00011 0.00721 0.00224 0.00261 <0.000100 <0.000100

<0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500

0.000675 0.000608 0.000518 0.000519 0.000599 0.000604

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

0.492 0.578 0.368 0.382 0.431 0.444

0.000173 0.0013 0.00019 0.000149 0.000979 0.00101

2 2.37 2.01 2.08 1.13 1.13

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

3.8 3.88 2.02 2.24 2.45 2.56

0.151 0.133 0.111 0.117 0.129 0.123

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.00065 0.000642 0.000578 0.000579 0.000662 0.000626

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.00100 0.001 <0.00100 <0.00100 <0.00100 <0.00100

RG_ER_U1 RG_ER_U2 RG_ER_U1 RG_ER_U2RG_ER_U1RG_TN_U3
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Table H.B.11: Water Quality for Biological Monitoring Stations in the Koocanusa Reservoir, 2019

Hardness (as CaCO3) mg/L - -

pH, Field pH > 6.5 or < 9.0

pH, Lab pH > 6.5 or < 9.0

Total Suspended Solids, Lab mg/L - -

Total Dissolved Solids mg/L - -

Dissolved Oxygen-Field mg/L < 8 < 5

Dissolved Oxygen-Field % - -

Temperature-Field C - -

Ammonia as N mg/L 1.4 7

Bromide (Br) mg/L - -

Chloride (Cl) mg/L 150 600

Fluoride (F) mg/L - 1.5

Nitrate (as N) mg/L 3 33

Nitrite (as N) mg/L 0.06 0.6

Phosphorus (P)-Total mg/L - -

Sulphate (SO4) mg/L 309 -

Aluminum (Al) mg/L - -

Antimony (Sb) mg/L 0.009 -

Arsenic (As) mg/L 0.005 0.005

Barium (Ba) mg/L 1 -

Beryllium (Be) mg/L 0.00013 -

Bismuth (Bi) mg/L - -

Boron (B) mg/L 1.2 -

Cadmium (Cd) mg/L - -

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.001 -

Cobalt (Co) mg/L 0.004 0.11

Copper (Cu) mg/L - -

Iron (Fe) mg/L - 1

Lead (Pb) mg/L 0.0091 0.15

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L 1.3 2.3

Mercury (Hg) µg/L 0.0012 -

Molybdenum (Mo) mg/L 1 2

Nickel (Ni) mg/L 0.025 -

Potassium (K) mg/L - -

Selenium (Se) mg/L 0.002 -

Silicon (Si)-Total mg/L - -

Silver (Ag) mg/L 0.0015 0.003

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L 0.0008 -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L 0.0085 -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L 0.059 0.085

Aluminum (Al) mg/L 0.05 0.1

Antimony (Sb) mg/L - -

Arsenic (As) mg/L - -

Barium (Ba) mg/L - -

Beryllium (Be) mg/L - -

Bismuth (Bi) mg/L - -

Boron (B) mg/L - -

Cadmium (Cd) mg/L - 0.00095

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.0003 -

Cobalt (Co) mg/L - -

Copper (Cu) mg/L 0.0015 0.0089

Iron (Fe) mg/L - 0.35

Lead (Pb) mg/L - -

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L - -

Mercury (Hg) mg/L - -

Molybdenum (Mo) mg/L - -

Nickel (Ni) mg/L - -

Potassium (K) mg/L - -

Selenium (Se) mg/L - -

Silicon (Si) mg/L - -

Silver (Ag) mg/L - -

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L - -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L - -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L - -

Exceeds CCME Long Term Guideline.

Exceeds CCME Short Term Guideline.

Notes: "-" indicates no data.
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Bottom Surface Middle Bottom Surface Middle

19-Aug-19 25-Apr-19 25-Apr-19 25-Apr-19 12-Jun-19 12-Jun-19

119 149 154 158 109 104

8.29 8.18 8.16 8.14 8.38 8.23

8.3 8.3 8.3 8.32 8.2 8.17

<1.00 8.6 7.6 6.2 2.6 8

202 180 177 180 123 119

9.03 10.89 10.94 10.89 10.21 10.09

93.6 95.7 95.6 92.3 111 101.6

17.6 9.6 9.4 8.3 15.37 11.95

0.0062 0.0077 0.0099 0.0088 <0.00500 0.0094

<0.0500 <0.0500 <0.0500 <0.0500 <0.0500 <0.0500

2.27 3.84 3.92 3.86 1.69 1.4

0.092 0.099 0.095 0.101 0.076 0.066

0.139 0.243 0.255 0.322 0.301 0.177

0.0015 <0.00100 <0.00100 <0.00100 0.0012 <0.00100

0.0031 0.0116 0.0124 0.0124 0.0065 0.006

24.8 34.8 35.5 36.8 18.2 15.8

0.0122 0.237 0.228 0.205 0.0385 0.097

<0.000100 <0.000100 <0.000100 0.0001 <0.000100 <0.000100

0.00033 0.00054 0.00052 0.00048 0.00039 0.00035

0.0399 0.0537 0.0547 0.0582 0.0352 0.0294

<0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

<0.0100 <0.0100 <0.0100 0.011 <0.0100 <0.0100

<0.00000500 0.0000114 0.000013 0.0000142 0.0000051 0.0000056

32.2 42.6 41.6 42.7 30 30.4

0.00013 0.00042 0.0004 0.00046 0.00011 0.00022

<0.000100 0.00015 0.00016 0.00012 <0.000100 <0.000100

<0.000500 0.00236 0.00097 0.00073 <0.000500 <0.000500

<0.0100 0.232 0.225 0.173 0.031 0.101

<0.0000500 0.000325 0.000296 0.000241 0.000066 0.00018

0.0018 0.0029 0.0029 0.0035 0.0014 0.0012

11 13 13.1 13.1 8.33 7.72

0.0014 0.0165 0.0164 0.0132 0.00376 0.00785

<0.000500 0.00135 0.00133 0.00145 <0.000500 0.00064

0.00066 0.00069 0.000665 0.000725 0.000556 0.000549

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

0.47 0.703 0.707 0.689 0.445 0.412

0.000853 0.00113 0.00127 0.00164 0.000782 0.000507

1.41 2.75 2.66 2.6 2.19 2.29

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

3.01 4.86 4.89 4.68 2.33 2.03

0.137 0.145 0.142 0.15 0.113 0.114

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 0.00016 <0.000100 <0.000100 <0.000100 <0.000100

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.000598 0.000746 0.000731 0.000725 0.000602 0.000592

<0.000500 0.00059 0.00062 0.00064 <0.000500 <0.000500

<0.00300 <0.00300 <0.00300 <0.00300 <0.00300 <0.00300

0.0033 0.0098 0.0109 0.0131 0.0098 0.0098

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

0.0003 0.00041 0.00042 0.00038 0.00032 0.0003

0.0372 0.0527 0.0543 0.0617 0.0332 0.0275

<0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

<0.00000500 0.0000061 <0.00000500 0.0000054 <0.00000500 <0.00000500

32.5 39.1 41 41.8 30.3 29

<0.000100 0.00011 0.00012 0.00012 <0.000100 <0.000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.0100 0.014 0.014 0.013 <0.0100 <0.0100

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

0.0018 0.0023 0.0024 0.0029 0.0014 0.0012

9.25 12.6 12.5 13.1 8.01 7.69

<0.000100 0.00511 0.00484 0.00353 0.00018 0.00027

<0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500

0.00059 0.000639 0.00065 0.000703 0.000532 0.000528

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

0.431 0.618 0.619 0.625 0.412 0.372

0.000871 0.00136 0.00146 0.00197 0.000769 0.000506

1.28 2.33 2.28 2.21 2.1 2.05

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

2.81 4.79 4.71 4.63 2.18 1.94

0.133 0.152 0.155 0.161 0.106 0.105

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.000653 0.000737 0.000782 0.000768 0.000582 0.00058

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100

RG_ER_U3 RG_T4_U1 RG_T4_U2 RG_T4_U3 RG_T4_U1 RG_T4_U2
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Table H.B.11: Water Quality for Biological Monitoring Stations in the Koocanusa Reservoir, 2019

Hardness (as CaCO3) mg/L - -

pH, Field pH > 6.5 or < 9.0

pH, Lab pH > 6.5 or < 9.0

Total Suspended Solids, Lab mg/L - -

Total Dissolved Solids mg/L - -

Dissolved Oxygen-Field mg/L < 8 < 5

Dissolved Oxygen-Field % - -

Temperature-Field C - -

Ammonia as N mg/L 1.4 7

Bromide (Br) mg/L - -

Chloride (Cl) mg/L 150 600

Fluoride (F) mg/L - 1.5

Nitrate (as N) mg/L 3 33

Nitrite (as N) mg/L 0.06 0.6

Phosphorus (P)-Total mg/L - -

Sulphate (SO4) mg/L 309 -

Aluminum (Al) mg/L - -

Antimony (Sb) mg/L 0.009 -

Arsenic (As) mg/L 0.005 0.005

Barium (Ba) mg/L 1 -

Beryllium (Be) mg/L 0.00013 -

Bismuth (Bi) mg/L - -

Boron (B) mg/L 1.2 -

Cadmium (Cd) mg/L - -

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.001 -

Cobalt (Co) mg/L 0.004 0.11

Copper (Cu) mg/L - -

Iron (Fe) mg/L - 1

Lead (Pb) mg/L 0.0091 0.15

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L 1.3 2.3

Mercury (Hg) µg/L 0.0012 -

Molybdenum (Mo) mg/L 1 2

Nickel (Ni) mg/L 0.025 -

Potassium (K) mg/L - -

Selenium (Se) mg/L 0.002 -

Silicon (Si)-Total mg/L - -

Silver (Ag) mg/L 0.0015 0.003

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L 0.0008 -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L 0.0085 -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L 0.059 0.085

Aluminum (Al) mg/L 0.05 0.1

Antimony (Sb) mg/L - -

Arsenic (As) mg/L - -

Barium (Ba) mg/L - -

Beryllium (Be) mg/L - -

Bismuth (Bi) mg/L - -

Boron (B) mg/L - -

Cadmium (Cd) mg/L - 0.00095

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.0003 -

Cobalt (Co) mg/L - -

Copper (Cu) mg/L 0.0015 0.0089

Iron (Fe) mg/L - 0.35

Lead (Pb) mg/L - -

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L - -

Mercury (Hg) mg/L - -

Molybdenum (Mo) mg/L - -

Nickel (Ni) mg/L - -

Potassium (K) mg/L - -

Selenium (Se) mg/L - -

Silicon (Si) mg/L - -

Silver (Ag) mg/L - -

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L - -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L - -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L - -

Exceeds CCME Long Term Guideline.

Exceeds CCME Short Term Guideline.

Notes: "-" indicates no data.
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Bottom Surface Middle Bottom Surface Middle

12-Jun-19 19-Aug-19 19-Aug-19 19-Aug-19 25-Apr-19 25-Apr-19

103 123 126 133 158 158

8.24 8.48 8.4 8.07 8.08 8.09

8.18 8.31 8.26 8.21 8.27 8.34

15 <1.00 <1.00 3.9 5.5 5.7

125 199 220 159 190 182

10.03 9.02 8.84 7.4 11.14 11.13

99.4 99.4 95.2 75.3 98.9 98.7

11.22 20.1 18.9 16.1 10.1 10

0.0153 0.0054 0.0082 0.0154 <0.00500 <0.00500

<0.0500 <0.0500 <0.0500 <0.0500 <0.0500 <0.0500

1.46 1.97 2.25 2.7 4.26 4.21

0.075 0.091 0.099 0.105 0.1 0.096

0.251 0.143 0.209 0.251 0.256 0.256

<0.00100 0.0021 0.0021 0.0027 0.001 <0.00100

0.0081 <0.00200 <0.00200 0.0033 0.0107 0.0112

18.3 23.1 26.6 29.8 37.8 37.3

0.116 0.0116 0.0165 0.0443 0.163 0.21

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

0.00037 0.00033 0.00037 0.00039 0.00048 0.00046

0.0318 0.0415 0.0435 0.0437 0.0536 0.0548

<0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

<0.0100 <0.0100 <0.0100 <0.0100 0.011 0.01

0.0000069 <0.00000500 <0.00000500 0.0000057 0.0000121 0.0000143

30.5 33 34.3 34.8 41.2 43.8

0.00024 0.0001 0.00014 0.00026 0.00033 0.00039

0.00012 <0.000100 <0.000100 <0.000100 0.00011 0.00012

<0.000500 <0.000500 <0.000500 <0.000500 0.00062 0.00066

0.158 <0.0100 0.012 0.064 0.141 0.17

0.000259 <0.0000500 <0.0000500 0.000092 0.000229 0.000242

0.0015 0.0018 0.0022 0.0023 0.0031 0.0032

8.32 10.1 11 11.8 13.2 13.4

0.0119 0.0012 0.00196 0.00588 0.0126 0.0131

0.00075 <0.000500 <0.000500 <0.000500 0.00126 0.00122

0.000547 0.000636 0.000698 0.000749 0.000667 0.000621

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

0.416 0.468 0.472 0.505 0.725 0.753

0.000789 0.000937 0.00121 0.00131 0.00134 0.00119

2.34 1.36 1.55 1.97 2.5 2.69

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

1.94 2.71 3 3.48 5.26 5.49

0.12 0.128 0.142 0.155 0.15 0.15

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 <0.000100 0.00014 <0.000100 <0.000100 <0.000100

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.00061 0.000577 0.000609 0.000674 0.000771 0.000774

<0.000500 <0.000500 <0.000500 <0.000500 0.00054 0.00061

<0.00300 <0.00300 <0.00300 <0.00300 <0.00300 <0.00300

0.0102 0.0037 0.0033 0.0035 0.0091 0.0101

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

0.00024 0.00029 0.00031 0.00033 0.00039 0.00041

0.032 0.0396 0.0429 0.0423 0.0553 0.0579

<0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

<0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500 0.0000054

28.4 33.9 34 36.2 41.5 41.5

<0.000100 <0.000100 <0.000100 <0.000100 0.00011 0.00011

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.0100 <0.0100 <0.0100 <0.0100 0.01 0.011

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

0.0014 0.0019 0.0022 0.0023 0.0026 0.0026

7.71 9.39 9.97 10.5 13.2 13.3

0.00121 <0.000100 <0.000100 <0.000100 0.00133 0.00123

<0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500

0.000575 0.000593 0.00065 0.000702 0.000665 0.000668

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

0.364 0.438 0.455 0.479 0.647 0.664

0.000736 0.00101 0.00129 0.00135 0.00153 0.00147

2.04 1.22 1.42 1.81 2.27 2.27

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

1.69 2.58 2.83 3.23 5.19 5.18

0.111 0.129 0.135 0.145 0.164 0.164

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.000524 0.000626 0.000682 0.000719 0.000782 0.0008

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100

RG_T4_U2 RG_T4_U3 RG_GC_U1 RG_GC_U2RG_T4_U3 RG_T4_U1
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Table H.B.11: Water Quality for Biological Monitoring Stations in the Koocanusa Reservoir, 2019

Hardness (as CaCO3) mg/L - -

pH, Field pH > 6.5 or < 9.0

pH, Lab pH > 6.5 or < 9.0

Total Suspended Solids, Lab mg/L - -

Total Dissolved Solids mg/L - -

Dissolved Oxygen-Field mg/L < 8 < 5

Dissolved Oxygen-Field % - -

Temperature-Field C - -

Ammonia as N mg/L 1.4 7

Bromide (Br) mg/L - -

Chloride (Cl) mg/L 150 600

Fluoride (F) mg/L - 1.5

Nitrate (as N) mg/L 3 33

Nitrite (as N) mg/L 0.06 0.6

Phosphorus (P)-Total mg/L - -

Sulphate (SO4) mg/L 309 -

Aluminum (Al) mg/L - -

Antimony (Sb) mg/L 0.009 -

Arsenic (As) mg/L 0.005 0.005

Barium (Ba) mg/L 1 -

Beryllium (Be) mg/L 0.00013 -

Bismuth (Bi) mg/L - -

Boron (B) mg/L 1.2 -

Cadmium (Cd) mg/L - -

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.001 -

Cobalt (Co) mg/L 0.004 0.11

Copper (Cu) mg/L - -

Iron (Fe) mg/L - 1

Lead (Pb) mg/L 0.0091 0.15

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L 1.3 2.3

Mercury (Hg) µg/L 0.0012 -

Molybdenum (Mo) mg/L 1 2

Nickel (Ni) mg/L 0.025 -

Potassium (K) mg/L - -

Selenium (Se) mg/L 0.002 -

Silicon (Si)-Total mg/L - -

Silver (Ag) mg/L 0.0015 0.003

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L 0.0008 -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L 0.0085 -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L 0.059 0.085

Aluminum (Al) mg/L 0.05 0.1

Antimony (Sb) mg/L - -

Arsenic (As) mg/L - -

Barium (Ba) mg/L - -

Beryllium (Be) mg/L - -

Bismuth (Bi) mg/L - -

Boron (B) mg/L - -

Cadmium (Cd) mg/L - 0.00095

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.0003 -

Cobalt (Co) mg/L - -

Copper (Cu) mg/L 0.0015 0.0089

Iron (Fe) mg/L - 0.35

Lead (Pb) mg/L - -

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L - -

Mercury (Hg) mg/L - -

Molybdenum (Mo) mg/L - -

Nickel (Ni) mg/L - -

Potassium (K) mg/L - -

Selenium (Se) mg/L - -

Silicon (Si) mg/L - -

Silver (Ag) mg/L - -

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L - -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L - -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L - -

Exceeds CCME Long Term Guideline.

Exceeds CCME Short Term Guideline.

Notes: "-" indicates no data.
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Bottom Surface Middle Bottom Surface Middle

25-Apr-19 12-Jun-19 12-Jun-19 12-Jun-19 19-Aug-19 19-Aug-19

159 108 104 107 118 128

8.07 8.36 8.17 8.17 8.4 8.17

8.33 8.19 8.12 8.16 8.33 8.26

5 2.9 3.8 17.1 <1.00 1.5

189 117 114 118 125 141

11.11 10.34 9.66 9.78 8.95 8.43

94.8 111.3 99.7 97.1 98.9 89.2

8.9 14.9 13 11.35 20.2 18.1

0.0087 0.0193 0.0234 0.0101 0.0103 0.0119

<0.0500 <0.0500 <0.0500 <0.0500 <0.0500 <0.0500

4.05 1.56 1.45 1.39 1.87 2.25

0.1 0.072 0.071 0.077 0.088 0.094

0.308 0.208 0.207 0.269 0.139 0.192

0.0011 <0.00100 <0.00100 <0.00100 0.002 0.0024

0.0081 0.004 0.0039 0.0089 <0.00200 <0.00200

37.2 17.3 16.1 18.6 21.9 25.4

0.117 0.0456 0.056 0.175 0.0198 0.0171

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

0.00041 0.00035 0.00033 0.0004 0.00035 0.00032

0.0602 0.0346 0.0356 0.0333 0.0398 0.0433

<0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

0.01 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.0000117 0.0000056 <0.00000500 0.0000085 <0.00000500 <0.00000500

41 28.1 28.3 30.1 31 35.5

0.00026 0.00013 0.00015 0.0003 0.00013 0.00012

<0.000100 <0.000100 <0.000100 0.00015 <0.000100 <0.000100

0.00058 <0.000500 <0.000500 0.00051 <0.000500 <0.000500

0.107 0.036 0.051 0.201 0.013 0.017

0.000138 0.000068 0.0001 0.000297 <0.0000500 <0.0000500

0.0034 0.0013 0.0012 0.0015 0.0017 0.002

14.1 7.83 7.6 8.15 9.73 10.5

0.0114 0.00443 0.00524 0.0133 0.00119 0.00281

0.00092 0.00052 0.00061 0.00065 <0.000500 <0.000500

0.000676 0.000522 0.000481 0.000497 0.00061 0.000654

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

0.736 0.435 0.447 0.424 0.449 0.468

0.00169 0.000624 0.000498 0.000751 0.000926 0.000978

2.58 2.22 2.6 2.45 1.34 1.83

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

5.06 2.11 2 1.77 2.48 3.06

0.15 0.103 0.0988 0.112 0.126 0.14

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 <0.000100 <0.000100 <0.000100 0.00017 0.00014

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.000782 0.000581 0.000574 0.000604 0.000571 0.000607

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.00300 <0.00300 <0.00300 <0.00300 <0.00300 <0.00300

0.0066 0.009 0.008 0.0107 0.0036 0.0032

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

0.00037 0.00033 0.00032 0.00027 0.00033 0.00028

0.0634 0.0336 0.0355 0.03 0.0394 0.0414

<0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200 <0.0000200

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.0000058 <0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500

41.7 29.7 28.8 29.7 32.2 34.7

0.0001 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 <0.000100

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

<0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500 <0.0000500

0.0029 0.0013 0.0012 0.0014 0.0018 0.002

13.3 8.19 7.67 7.91 9.19 10

0.00065 0.00011 0.00015 0.00051 <0.000100 <0.000100

<0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500 <0.00000500

0.000676 0.000491 0.000463 0.00054 0.000585 0.000615

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

0.66 0.414 0.415 0.363 0.443 0.471

0.00202 0.000657 0.000599 0.000829 0.000949 0.000935

2.25 2.2 2.41 2.03 1.19 1.64

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

4.8 2.08 1.98 1.68 2.41 2.79

0.166 0.106 0.095 0.108 0.123 0.133

<0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100 <0.0000100

<0.000100 <0.000100 <0.000100 <0.000100 <0.000100 0.00011

<0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100

0.000854 0.00059 0.000564 0.000568 0.000653 0.00067

<0.000500 <0.000500 <0.000500 <0.000500 <0.000500 <0.000500

<0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100

RG_GC_U2 RG_GC_U3 RG_GC_U1 RG_GC_U2RG_GC_U3 RG_GC_U1
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Table H.B.11: Water Quality for Biological Monitoring Stations in the Koocanusa Reservoir, 2019

Hardness (as CaCO3) mg/L - -

pH, Field pH > 6.5 or < 9.0

pH, Lab pH > 6.5 or < 9.0

Total Suspended Solids, Lab mg/L - -

Total Dissolved Solids mg/L - -

Dissolved Oxygen-Field mg/L < 8 < 5

Dissolved Oxygen-Field % - -

Temperature-Field C - -

Ammonia as N mg/L 1.4 7

Bromide (Br) mg/L - -

Chloride (Cl) mg/L 150 600

Fluoride (F) mg/L - 1.5

Nitrate (as N) mg/L 3 33

Nitrite (as N) mg/L 0.06 0.6

Phosphorus (P)-Total mg/L - -

Sulphate (SO4) mg/L 309 -

Aluminum (Al) mg/L - -

Antimony (Sb) mg/L 0.009 -

Arsenic (As) mg/L 0.005 0.005

Barium (Ba) mg/L 1 -

Beryllium (Be) mg/L 0.00013 -

Bismuth (Bi) mg/L - -

Boron (B) mg/L 1.2 -

Cadmium (Cd) mg/L - -

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.001 -

Cobalt (Co) mg/L 0.004 0.11

Copper (Cu) mg/L - -

Iron (Fe) mg/L - 1

Lead (Pb) mg/L 0.0091 0.15

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L 1.3 2.3

Mercury (Hg) µg/L 0.0012 -

Molybdenum (Mo) mg/L 1 2

Nickel (Ni) mg/L 0.025 -

Potassium (K) mg/L - -

Selenium (Se) mg/L 0.002 -

Silicon (Si)-Total mg/L - -

Silver (Ag) mg/L 0.0015 0.003

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L 0.0008 -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L 0.0085 -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L 0.059 0.085

Aluminum (Al) mg/L 0.05 0.1

Antimony (Sb) mg/L - -

Arsenic (As) mg/L - -

Barium (Ba) mg/L - -

Beryllium (Be) mg/L - -

Bismuth (Bi) mg/L - -

Boron (B) mg/L - -

Cadmium (Cd) mg/L - 0.00095

Calcium (Ca) mg/L - -

Chromium (Cr) mg/L 0.0003 -

Cobalt (Co) mg/L - -

Copper (Cu) mg/L 0.0015 0.0089

Iron (Fe) mg/L - 0.35

Lead (Pb) mg/L - -

Lithium (Li) mg/L - -

Magnesium (Mg) mg/L - -

Manganese (Mn) mg/L - -

Mercury (Hg) mg/L - -

Molybdenum (Mo) mg/L - -

Nickel (Ni) mg/L - -

Potassium (K) mg/L - -

Selenium (Se) mg/L - -

Silicon (Si) mg/L - -

Silver (Ag) mg/L - -

Sodium (Na) mg/L - -

Strontium (Sr) mg/L - -

Thallium (Tl) mg/L - -

Tin (Sn) mg/L - -

Titanium (Ti) mg/L - -

Uranium (U) mg/L - -

Vanadium (V) mg/L - -

Zinc (Zn) mg/L - -

Exceeds CCME Long Term Guideline.

Exceeds CCME Short Term Guideline.

Notes: "-" indicates no data.
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Bottom

19-Aug-19

130

8.04

8.1

9.7

148

7.76

79.6

16.5

0.0102

<0.0500

2.08

0.101

0.318

0.0036

0.0035

25.7

0.131

<0.000100

0.00042

0.0447

<0.0000200

<0.0000500

<0.0100

0.0000071

33.9

0.00028

0.00011

0.0005

0.184

0.000187

0.0022

10.7

0.0169

0.00066

0.000698

<0.000500

0.482

0.00113

2.62

<0.0000100

2.61

0.147

<0.0000100

0.00052

<0.0100

0.000626

<0.000500

<0.00300

0.003

<0.000100

0.0003

0.0412

<0.0000200

<0.0000500

<0.0100

<0.00000500

35.4

<0.000100

<0.000100

<0.000500

<0.0100

<0.0000500

0.0022

10.1

0.00102

<0.00000500

0.000656

<0.000500

0.452

0.00131

2.24

<0.0000100

2.61

0.141

<0.0000100

0.00034

<0.0100

0.00067

<0.000500

0.0016

RG_GC_U3
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Table H.B.12: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2014   

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)

Total 
Kjeldahl 
(mg/L)

Orthophosph
ate (mg/L)

Phosphorus 
(mg/L)

Sulphate 
(mg/L)

n 12 3 12 12 3 3 12 12 12 12 12 12 12 12 12
Annual Minimum 91.0 -0.100 106 8.09 7.79 9.52 0.610 79.2 0.0383 <0.00100 <0.00500 0.0570 <0.00100 0.00440 14.4
Annual Maximum 191 10.4 228 8.30 8.47 13.6 2.04 134 0.181 0.00140 0.0811 0.243 0.00390 0.0814 53.0

Annual Mean 140 5.57 165 8.22 8.19 11.0 1.23 107 0.103 0.00114 0.0157 0.140 0.00197 0.0249 33.6
Annual Median 140 6.40 164 8.24 8.30 9.89 1.20 106 0.0970 0.00105 0.00701 0.134 0.00140 0.0142 33.1

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 50% 25% 0% 42% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - -
n 9 0 9 9 0 0 9 9 9 9 9 9 9 9 9

Annual Minimum 105 - 116 8.17 - - 1.00 87.4 0.0910 <0.00100 <0.00500 0.0553 <0.00100 0.00383 13.7
Annual Maximum 191 - 218 8.35 - - 1.77 137 0.203 0.00305 0.0395 0.378 0.00160 0.190 47.2

Annual Mean 136 - 153 8.25 - - 1.37 108 0.144 0.00155 0.0118 0.154 0.00115 0.0427 26.0
Annual Median 132 - 140 8.26 - - 1.44 106 0.150 0.00155 0.00867 0.113 <0.00100 0.00680 23.4

% < LRL 0% - 0% 0% - - 0% 0% 0% 22% 33% 0% 67% 0% 0%

% > BCWQGa - - - 0% - - - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - - - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 12 3 12 12 3 3 12 12 12 12 12 12 12 12 12

Annual Minimum 137 -0.100 146 8.16 7.98 8.86 <0.500 110 0.763 <0.00100 <0.00500 <0.0500 <0.00100 <0.00200 20.8
Annual Maximum 266 10.2 270 8.40 8.44 13.4 1.82 177 1.74 0.00480 0.0221 0.359 0.00470 0.140 66.4

Annual Mean 203 5.37 216 8.33 8.26 11.0 0.981 148 1.23 0.00225 0.00818 0.101 0.00241 0.0313 44.6
Annual Median 209 6.00 229 8.35 8.36 10.6 0.865 152 1.30 0.00225 0.00542 0.0650 0.00178 0.00520 47.5

% < LRL 0% 0% 0% 0% 0% 0% 8% 0% 0% 8% 42% 50% 42% 8% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - 0% - - - - - 0% - - - - - 0%
% > Level 2 Benchmark - - - - - - - - 0% - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - -
n 9 0 9 9 0 0 9 9 9 9 9 9 9 9 9

Annual Minimum 104 - 115 8.14 - - 1.09 91.4 0.0954 <0.00100 <0.00500 0.103 <0.00100 0.00303 15.3
Annual Maximum 182 - 207 8.34 - - 1.98 144 0.415 0.00233 0.0415 0.290 0.00222 0.166 44.6

Annual Mean 138 - 154 8.25 - - 1.35 109 0.204 0.00165 0.0125 0.149 0.00126 0.0319 25.6
Annual Median 131 - 143 8.25 - - 1.28 106 0.149 0.00177 0.00787 0.124 <0.00100 0.00805 23.3

% < LRL 0% - 0% 0% - - 0% 0% 0% 22% 11% 0% 67% 0% 0%

% > BCWQGa - - - 0% - - - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - - - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_DSELK

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not 
measured, the most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.

RG_USELK

RG_WARDB

RG_ELKMOUTH
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Table H.B.12: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2014   

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)

Total 
Kjeldahl 
(mg/L)

Orthophosph
ate (mg/L)

Phosphorus 
(mg/L)

Sulphate 
(mg/L)

n 8 0 8 8 0 0 8 8 8 8 8 8 8 8 8
Annual Minimum 108 - 114 8.18 - - 1.05 92.0 0.146 0.00102 <0.00500 0.0610 <0.00100 0.00317 15.3
Annual Maximum 179 - 204 8.34 - - 1.91 137 0.444 0.00255 0.0294 0.251 0.00189 0.0824 41.0

Annual Mean 131 - 145 8.27 - - 1.35 105 0.217 0.00177 0.00963 0.141 0.00120 0.0211 22.8
Annual Median 125 - 137 8.28 - - 1.35 101 0.158 0.00173 0.00667 0.119 <0.00100 0.00689 21.1

% < LRL 0% - 0% 0% - - 0% 0% 0% 0% 25% 0% 63% 0% 0%

% > BCWQGa - - - 0% - - - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - - - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1

Annual Minimum 136 - 153 8.31 - - 1.40 111 0.195 0.00253 0.00580 0.0503 <0.00100 0.00347 25.9
Annual Maximum 136 - 153 8.31 - - 1.40 111 0.195 0.00253 0.00580 0.0503 <0.00100 0.00347 25.9

Annual Mean 136 - 153 8.31 - - 1.40 111 0.195 0.00253 0.00580 0.0503 <0.00100 0.00347 25.9
Annual Median 136 - 153 8.31 - - 1.40 111 0.195 0.00253 0.00580 0.0503 <0.00100 0.00347 25.9

% < LRL 0% - 0% 0% - - 0% 0% 0% 0% 0% 0% 100% 0% 0%

% > BCWQGa - - - 0% - - - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - - - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 9 0 9 9 0 0 9 9 9 9 9 9 9 9 9

Annual Minimum 108 - 117 8.16 - - 0.690 91.4 0.106 <0.00100 0.00500 0.0670 <0.00100 0.00270 6.46
Annual Maximum 175 - 199 8.34 - - 2.07 133 0.380 0.00270 0.0220 0.237 0.00195 0.0489 37.6

Annual Mean 132 - 145 8.27 - - 1.31 108 0.225 0.00177 0.00902 0.129 0.00116 0.0128 20.5
Annual Median 132 - 147 8.27 - - 1.30 105 0.191 0.00187 0.00640 0.126 <0.00100 0.00810 18.9

% < LRL 0% - 0% 0% - - 0% 0% 0% 11% 0% 0% 67% 0% 0%

% > BCWQGa - - - 0% - - - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - - - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_GRASMERE

RG_BORDER

RG_USGOLD

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not 
measured, the most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.12: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2014   

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)

Total 
Kjeldahl 
(mg/L)

Orthophosph
ate (mg/L)

Phosphorus 
(mg/L)

Sulphate 
(mg/L)

n 7 7 0 7 0 7 0 7 0 0 7 0 7 7 5
Annual Minimum 106 8.12 - 8.17 - 8.64 - 107 - - <0.00500 - <0.00100 0.00400 17.0
Annual Maximum 162 19.0 - 8.46 - 10.3 - 150 - - 0.0305 - 0.00250 0.0310 22.6

Annual Mean 125 14.2 - 8.31 - 9.42 - 120 - - 0.0163 - 0.00157 0.0151 19.5
Annual Median 117 14.5 - 8.29 - 9.10 - 114 - - 0.0115 - 0.00100 0.00900 19.8

% < LRL 0% 0% - 0% - 0.0% - 0% - - 14% - 29% 0% 0%

% > BCWQGa - - - 0% - 0% - 0% - - 0% - - - 0%

% > BCWQGb - - - - - 0% - - - - 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 6 6 0 6 0 6 0 6 0 0 6 0 6 6 4

Annual Minimum 123 4.87 - 7.72 - 8.84 - 116 - - 0.00500 - <0.00100 0.00250 19.4
Annual Maximum 137 18.6 - 8.65 - 11.3 - 126 - - 0.0220 - 0.00200 0.00750 26.0

Annual Mean 129 11.9 - 8.26 - 10.1 - 119 - - 0.00958 - 0.00125 0.00525 23.2
Annual Median 128 12.2 - 8.21 - 10.3 - 118 - - 0.00650 - <0.00100 0.00525 23.7

% < LRL 0% 0% - 0% - 0.0% - 0% - - 0% - 67% 0% 0%

% > BCWQGa - - - 0% - 0% - 0% - - 0% - - - 0%

% > BCWQGb - - - - - 0% - - - - 0% - - - -

% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 7 7 0 7 0 7 0 7 0 0 7 0 7 7 5

Annual Minimum 118 4.16 - 7.76 - 8.78 - 110 - - <0.00500 - <0.00100 <0.00200 21.8
Annual Maximum 134 21.8 - 8.81 - 11.5 - 128 - - 0.0135 - 0.00100 0.00750 25.5

Annual Mean 126 14.4 - 8.29 - 10.1 - 120 - - 0.00664 - 0.00100 0.00436 23.6
Annual Median 126 16.5 - 8.34 - 10.2 - 119 - - 0.00550 - <0.00100 0.00350 22.9

% < LRL 0% 0% - 0% - 0% - 0% - - 14% - 71% 14% 0%

% > BCWQGa - - - 0% - 0% - 0% - - 0% - - - 0%

% > BCWQGb - - - - - 0% - - - - 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

FOREBAY

TENMILE CREEK

INTERNATIONAL
BOUNDARY
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not 
measured, the most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.12: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2014   

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_DSELK

RG_USELK

RG_WARDB

RG_ELKMOUTH

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
1.70 0.0580 <0.000100 0.000450 0.0330 <0.000100 <0.0100 0.000180 <0.000100 0.0850 0.000102 0.00137 0.00762 <0.0000100 0.000545
8.50 0.119 0.000120 0.00139 0.0514 0.000132 0.0180 0.00279 0.00160 3.33 0.00335 0.00479 0.0891 <0.0000100 0.00100
5.03 0.0955 0.000103 0.000648 0.0410 0.000103 0.0123 0.000701 0.000369 0.730 0.000732 0.00241 0.0265 <0.0000100 0.000774
4.80 0.102 <0.000100 0.000535 0.0400 <0.000100 0.0115 0.000320 0.000120 0.198 0.000298 0.00233 0.0153 <0.0000100 0.000779
0% 0% 83% 0% 0% 92% 33% 0% 42% 0% 0% 0% 0% 100% 0%
0% - 0% - 0% 8% 0% 25% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 25% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.59 0.0641 <0.000100 0.000345 0.0296 <0.000100 <0.0100 0.000130 <0.000100 0.0210 <0.0000500 0.000810 0.00284 <0.0000100 0.000495
8.30 0.114 0.000160 0.00230 0.0764 0.000152 0.0140 0.00414 0.00230 4.92 0.00448 0.00719 0.145 0.0000118 0.000950
3.37 0.0889 0.000111 0.000802 0.0466 0.000111 0.0106 0.00106 0.000593 1.18 0.00107 0.00277 0.0354 0.0000102 0.000705
2.88 0.0963 <0.000100 0.000413 0.0436 <0.000100 <0.0100 0.000187 <0.000100 0.0490 0.0000870 0.00194 0.00435 <0.0000100 0.000716
0% 0% 78% 0% 0% 78% 56% 0% 56% 0% 11% 0% 0% 89% 0%
0% - 0% - 0% 22% 0% 22% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 22% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
1.58 0.119 <0.000100 0.000210 0.0651 <0.000100 <0.0100 0.000290 <0.000100 0.0280 <0.0000500 0.00381 0.00160 <0.0000100 0.000793
3.60 0.201 0.000203 0.00144 0.108 0.000173 0.0110 0.00364 0.00120 2.92 0.00196 0.00659 0.107 <0.0000100 0.00112
2.46 0.169 0.000113 0.000427 0.0893 0.000107 0.0102 0.000827 0.000252 0.475 0.000346 0.00557 0.0185 <0.0000100 0.000968
2.20 0.184 <0.000100 0.000255 0.0895 <0.000100 <0.0100 0.000375 <0.000100 0.0590 0.0000565 0.00574 0.00269 <0.0000100 0.000992
0% 0% 67% 0% 0% 83% 58% 0% 67% 0% 42% 0% 0% 100% 0%
0% - 0% - 0% 8% 0% 17% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 17% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.54 0.0700 <0.000100 0.000350 0.0332 <0.000100 <0.0100 0.000125 <0.000100 0.0190 <0.0000500 0.00136 0.00195 <0.0000100 0.000512
8.40 0.114 0.000157 0.00204 0.0965 0.000145 0.0140 0.00350 0.00161 3.47 0.00282 0.00670 0.152 <0.0000100 0.000934
3.36 0.0907 0.000108 0.000680 0.0490 0.000105 0.0108 0.000846 0.000390 0.727 0.000625 0.00256 0.0295 <0.0000100 0.000695
2.70 0.0895 <0.000100 0.000405 0.0428 <0.000100 0.0100 0.000230 <0.000100 0.0740 0.0000985 0.00190 0.00365 <0.0000100 0.000702
0% 0% 67% 0% 0% 78% 44% 0% 67% 0% 11% 0% 0% 100% 0%
0% - 0% - 0% 11% 0% 22% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 22% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not 
measured, the most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.12: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2014   

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

RG_BORDER

RG_USGOLD

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
1.64 0.0710 <0.000100 0.000315 0.0347 <0.000100 <0.0100 0.000120 <0.000100 0.0160 <0.0000500 0.00115 0.00172 <0.0000100 0.000539
4.73 0.113 0.000148 0.00135 0.0737 0.000111 0.0110 0.00280 0.00128 2.85 0.00237 0.00462 0.0742 <0.0000100 0.000843
2.56 0.0883 0.000107 0.000594 0.0462 0.000101 0.0102 0.000690 0.000329 0.597 0.000533 0.00233 0.0209 <0.0000100 0.000661
2.40 0.0920 <0.000100 0.000380 0.0426 <0.000100 <0.0100 0.000187 0.000102 0.0775 0.0000907 0.00181 0.00369 <0.0000100 0.000670
0% 0% 75% 0% 0% 88% 63% 0% 50% 0% 13% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 25% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 25% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2.50 0.0980 <0.000100 0.000373 0.0498 <0.000100 <0.0100 0.000140 <0.000100 0.0340 0.0000620 0.00203 0.00247 <0.0000100 0.000737
2.50 0.0980 <0.000100 0.000373 0.0498 <0.000100 <0.0100 0.000140 <0.000100 0.0340 0.0000620 0.00203 0.00247 <0.0000100 0.000737
2.50 0.0980 <0.000100 0.000373 0.0498 <0.000100 <0.0100 0.000140 <0.000100 0.0340 0.0000620 0.00203 0.00247 <0.0000100 0.000737
2.50 0.0980 <0.000100 0.000373 0.0498 <0.000100 <0.0100 0.000140 <0.000100 0.0340 0.0000620 0.00203 0.00247 <0.0000100 0.000737
0% 0% 100% 0% 0% 100% 100% 0% 100% 0% 0% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 0% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 0% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.57 0.0580 <0.000100 0.000280 0.0360 <0.000100 <0.0100 <0.000100 <0.000100 0.0145 <0.0000500 0.000760 0.00154 <0.0000100 0.000280
6.90 0.110 0.000136 0.000982 0.102 0.000103 0.0110 0.00146 0.000622 1.22 0.00132 0.00325 0.0491 <0.0000100 0.000784
2.59 0.0859 0.000105 0.000460 0.0520 0.000100 0.0101 0.000401 0.000184 0.262 0.000273 0.00192 0.0132 <0.0000100 0.000594
2.00 0.0846 <0.000100 0.000373 0.0448 <0.000100 <0.0100 0.000280 0.000110 0.181 0.0000960 0.00183 0.00721 <0.0000100 0.000604
0% 0% 67% 0% 0% 89% 89% 11% 44% 0% 33% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 11% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 11% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not 
measured, the most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.12: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2014   

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY

TENMILE CREEK

INTERNATIONAL
BOUNDARY

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

5 0 0 2 0 0 0 2 0 0 5 0 0 4 0
1.27 - - <0.00300 - - - <0.00200 - - <0.000300 - - <0.0000500 -
2.19 - - <0.00300 - - - <0.00200 - - 0.00160 - - <0.0000500 -
1.58 - - <0.00300 - - - <0.00200 - - 0.000587 - - <0.0000500 -
1.52 - - <0.00300 - - - <0.00200 - - <0.000300 - - <0.0000500 -
0% - - 100% - - - 100% - - 60% - - 100% -
0% - - - - - - 100% - - 0% - - 100% -
0% - - 0% - - - - - - 0% - - - -

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
4 0 0 2 0 0 0 2 0 0 4 0 0 3 0

2.20 - - <0.00300 - - - <0.00200 - - <0.000300 - - <0.0000500 -
2.93 - - <0.00300 - - - <0.00200 - - <0.00100 - - <0.0000500 -
2.54 - - <0.00300 - - - <0.00200 - - <0.000300 - - <0.0000500 -
2.52 - - <0.00300 - - - <0.00200 - - <0.00100 - - <0.0000500 -
0% - - 100% - - - 100% - - 100% - - 100% -
0% - - - - - - 100% - - 0% - - 100% -
0% - - 0% - - - - - - 0% - - - -

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
5 0 0 2 0 0 0 2 0 0 5 0 0 4 0

2.00 - - <0.00300 - - - <0.00200 - - <0.000300 - - <0.0000500 -
2.78 - - <0.00300 - - - <0.00200 - - <0.00100 - - <0.0000500 -
2.35 - - <0.00300 - - - <0.00200 - - <0.000300 - - <0.0000500 -
2.15 - - <0.00300 - - - <0.00200 - - <0.000300 - - <0.0000500 -
0% - - 100% - - - 100% - - 100% - - 100% -
0% - - - - - - 100% - - 0% - - 100% -
0% - - 0% - - - - - - 0% - - - -

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not 
measured, the most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.12: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2014   

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_DSELK

RG_USELK

RG_WARDB

RG_ELKMOUTH

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

12 12 12 12 12 12 12 12 12 12
<0.000500 <0.000100 <0.0000100 <0.0000100 0.000599 <0.00300 <0.00300 <0.0000100 <0.000500 <0.0100

0.00316 0.000140 0.0000132 0.0000280 0.00118 0.0133 0.0269 0.0000165 <0.000500 0.0332
0.000953 0.000109 0.0000103 0.0000120 0.000878 0.00466 0.00980 0.0000106 <0.000500 0.0144

<0.000500 0.000104 <0.0000100 <0.0000100 0.000837 <0.00300 0.00575 <0.0000100 <0.000500 <0.0100
75% 42% 83% 75% 0% 58% 17% 83% 100% 58%

- 0% 0% 0% 0% 8% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 0% - - - - - - - -
9 9 9 9 9 9 9 9 9 9

<0.000500 0.000170 <0.0000100 <0.0000100 0.000541 <0.00300 <0.00300 <0.0000100 <0.000500 <0.0100
0.00470 0.00126 0.0000260 0.0000405 0.00122 0.0186 0.0217 0.0000104 <0.000500 0.0182
0.00143 0.000579 0.0000146 0.0000168 0.000785 0.00636 0.00900 0.0000100 <0.000500 0.0114

<0.000500 0.000535 <0.0000100 <0.0000100 0.000690 <0.00300 0.00510 <0.0000100 <0.000500 <0.0100
67% 0% 67% 56% 0% 67% 11% 89% 100% 67%

- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 0% - - - - - - - -
12 12 12 12 12 12 12 12 12 12

<0.000500 0.00334 <0.0000100 <0.0000100 0.000604 <0.00300 <0.00300 <0.0000100 <0.000500 <0.0100
0.00427 0.00795 0.0000638 0.0000743 0.00106 0.0177 0.0357 0.0000145 <0.000500 0.0348
0.00105 0.00573 0.0000173 0.0000191 0.000837 0.00489 0.00999 0.0000111 <0.000500 0.0130

<0.000500 0.00622 <0.0000100 <0.0000100 0.000831 <0.00300 0.00315 <0.0000100 <0.000500 <0.0100
58% 0% 83% 58% 0% 67% 50% 58% 100% 75%

- 100% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% 0% - - - - - 0% - -
0% 0% - - - - - - - -
0% - - - - - - - - -

- 100% - - - - - - - -
9 9 9 9 9 9 9 9 9 9

<0.000500 0.000515 <0.0000100 <0.0000100 0.000568 <0.00300 <0.00300 <0.0000100 <0.000500 <0.0100
0.00398 0.00184 0.0000295 0.0000538 0.00119 0.0155 0.0244 0.0000535 0.000692 0.0200
0.00113 0.000928 0.0000139 0.0000172 0.000761 0.00516 0.00978 0.0000156 0.000546 0.0113

<0.000500 0.000910 <0.0000100 <0.0000100 0.000685 <0.00300 0.00585 <0.0000100 <0.000500 <0.0100
67% 0% 67% 67% 0% 67% 33% 67% 67% 67%

- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 11% - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were 
screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station was used to estimate the 
guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.12: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2014   

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

RG_BORDER

RG_USGOLD

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

8 8 8 8 8 8 8 8 8 8
<0.000500 0.000720 <0.0000100 <0.0000100 0.000573 <0.00300 <0.00300 <0.0000100 0.000250 <0.0100

0.00306 0.00204 0.0000194 0.0000342 0.00108 0.0119 0.0223 <0.0000100 0.000526 0.0167
0.000976 0.00106 0.0000112 0.0000145 0.000705 0.00448 0.00966 <0.0000100 0.000284 0.0110

<0.000500 0.000948 <0.0000100 <0.0000100 0.000669 <0.00300 0.00582 <0.0000100 0.000250 <0.0100
63% 0% 88% 63% 0% 63% 25% 100% 75% 75%

- 13% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 13% - - - - - - - -
1 1 1 1 1 1 1 1 1 1

<0.000500 0.00131 <0.0000100 <0.0000100 0.000717 <0.00300 <0.00300 <0.0000100 0.000250 <0.0100
<0.000500 0.00131 <0.0000100 <0.0000100 0.000717 <0.00300 <0.00300 <0.0000100 0.000250 <0.0100
<0.000500 0.00131 <0.0000100 <0.0000100 0.000717 <0.00300 <0.00300 <0.0000100 0.000250 <0.0100
<0.000500 0.00131 <0.0000100 <0.0000100 0.000717 <0.00300 <0.00300 <0.0000100 0.000250 <0.0100

100% 0% 100% 100% 0% 100% 100% 100% 0% 100%
- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 0% - - - - - - - -
9 9 9 9 9 9 9 9 9 9

<0.000500 0.000170 <0.0000100 <0.0000100 0.000551 <0.00300 <0.00300 <0.0000100 0.000250 <0.0100
0.00159 0.00166 0.0000488 0.0000232 0.000955 0.00701 0.0231 0.0000103 0.000520 0.0208
0.000698 0.00104 0.0000162 0.0000122 0.000710 0.00359 0.00964 0.0000101 0.000308 0.0113

<0.000500 0.00105 <0.0000100 0.0000100 0.000675 <0.00300 0.00650 <0.0000100 0.000250 <0.0100
56% 0% 56% 44% 0% 56% 22% 78% 67% 78%

- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 11% - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were 
screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station was used to estimate the 
guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.12: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2014   

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY

TENMILE CREEK

INTERNATIONAL
BOUNDARY

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

0 7 0 0 0 2 0 6 0 0
- 0.000900 - - - <0.00500 - <0.0000300 - -
- 0.00139 - - - 0.00750 - 0.00262 - -
- 0.00110 - - - 0.00625 - 0.000463 - -
- 0.00114 - - - 0.00625 - <0.0000300 - -
- 0% - - - 50% - 67% - -
- 0% - - - 0% - 17% - -
- - - - - 0% - 17% - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- 0% - - - - - - - -
0 6 0 0 0 2 0 5 0 0
- 0.000750 - - - <0.00500 - <0.0000300 - -
- 0.00122 - - - <0.00500 - 0.00155 - -
- 0.000996 - - - <0.00500 - 0.000335 - -
- 0.000980 - - - <0.00500 - <0.0000300 - -
- 17% - - - 100% - 60% - -
- 0% - - - 0% - 20% - -
- - - - - 0% - 20% - -

- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- 0% - - - - - - - -
0 7 0 0 0 2 0 6 0 0
- 0.000680 - - - <0.00500 - <0.0000300 - -
- 0.00150 - - - <0.00500 - 0.000635 - -
- 0.000976 - - - <0.00500 - 0.000131 - -
- 0.000970 - - - <0.00500 - <0.0000300 - -
- 14% - - - 100% - 83% - -
- 0% - - - 0% - 17% - -
- - - - - 0% - 0% - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- 0% - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were 
screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station was used to estimate the 
guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.13: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2015

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)

Total 
Kjeldahl 
(mg/L)

Orthophosph
ate (mg/L)

Phosphorus 
(mg/L)

Sulphate 
(mg/L)

n 12 3 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 93.4 0.100 112 8.19 7.90 9.21 0.880 77.8 0.0292 <0.00100 <0.00500 <0.0500 <0.00100 0.00570 18.5
Annual Maximum 178 1.20 319 8.45 8.60 13.6 2.07 137 0.157 0.00390 0.0488 0.160 0.00940 0.0351 47.5

Annual Mean 140 0.833 180 8.28 8.34 11.3 1.55 109 0.102 0.00130 0.0118 0.117 0.00246 0.0159 35.0
Annual Median 146 1.20 173 8.26 8.36 11.2 1.53 112 0.0998 0.00100 0.00657 0.124 0.00155 0.0150 37.3

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 50% 25% 8% 25% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - -
n 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1

Annual Minimum 148 - 171 8.29 8.04 10.1 1.80 119 0.310 0.00114 0.00623 0.141 0.00126 0.00884 31.6
Annual Maximum 148 - 171 8.29 8.04 10.1 1.80 119 0.310 0.00114 0.00623 0.141 0.00126 0.00884 31.6

Annual Mean 148 - 171 8.29 8.04 10.1 1.80 119 0.310 0.00114 0.00623 0.141 0.00126 0.00884 31.6
Annual Median 148 - 171 8.29 8.04 10.1 1.80 119 0.310 0.00114 0.00623 0.141 0.00126 0.00884 31.6

% < LRL 0% - 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 8 2 8 8 8 8 8 8 8 8 8 8 8 8 8

Annual Minimum 97.7 13.2 116 8.18 8.02 8.17 0.957 82.3 0.0626 <0.00100 0.00533 0.0813 <0.00100 0.00243 16.1
Annual Maximum 148 15.6 167 8.39 8.55 51.9 1.75 115 0.163 0.00177 0.00823 0.132 0.00127 0.0111 31.6

Annual Mean 126 14.4 149 8.28 8.35 14.9 1.21 102 0.109 0.00129 0.00627 0.101 0.00105 0.00606 25.4
Annual Median 131 14.4 155 8.28 8.42 10.4 1.08 107 0.0992 0.00128 0.00608 0.0977 <0.00100 0.00418 27.4

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 13% 0% 0% 63% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_USELK

RG_WARDB

RG_KERRRD

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.13: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2015

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)

Total 
Kjeldahl 
(mg/L)

Orthophosph
ate (mg/L)

Phosphorus 
(mg/L)

Sulphate 
(mg/L)

n 12 3 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 150 0 168 8.31 8.20 9.51 0.820 114 0.770 0.00130 <0.00500 <0.0500 <0.00100 <0.00200 29.0
Annual Maximum 244 1.10 313 8.46 8.61 220 1.97 169 1.72 0.00350 0.0157 0.189 0.00233 0.0394 62.6

Annual Mean 202 0.367 233 8.39 8.46 29.4 1.30 146 1.22 0.00191 0.00707 0.127 0.00126 0.0109 47.3
Annual Median 209 0 238 8.39 8.51 12.0 1.14 151 1.20 0.00162 0.00603 0.121 0.00101 0.00520 49.0

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 25% 8% 50% 17% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - 0% - - - - - 0% - - - - - 0%
% > Level 2 Benchmark - - - - - - - - 0% - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - -
n 9 2 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 110 14.1 123 8.13 8.24 8.13 1.02 88.5 0.127 0.00117 0.00513 0.0855 <0.00100 0.00267 17.6
Annual Maximum 153 16.9 227 8.41 8.59 63.5 1.73 118 0.417 0.00230 0.0106 0.150 0.0370 0.00881 33.5

Annual Mean 134 15.5 158 8.29 8.40 15.6 1.24 105 0.269 0.00178 0.00675 0.119 0.00501 0.00550 26.7
Annual Median 132 15.5 150 8.31 8.42 10.3 1.15 106 0.265 0.00197 0.00607 0.114 <0.00100 0.00512 24.9

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 0% 67% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 9 2 9 9 8 8 9 9 9 9 9 9 9 9 9

Annual Minimum 110 14.3 124 8.16 8.21 7.76 0.973 92.6 0.173 0.00128 0.00533 0.0757 <0.00100 0.00220 17.4
Annual Maximum 149 16.8 220 8.41 8.47 58.4 1.70 122 0.411 0.00260 0.00852 0.165 0.00110 0.0108 33.0

Annual Mean 133 15.5 161 8.31 8.35 15.4 1.21 109 0.260 0.00190 0.00675 0.116 0.00102 0.00564 26.6
Annual Median 132 15.5 159 8.31 8.40 9.88 1.08 111 0.246 0.00202 0.00652 0.104 <0.00100 0.00427 27.0

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 0% 78% 0% 0%

% > BCWQGa - - - 0% 0% 13% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 13% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 9 2 9 9 8 8 9 9 9 9 9 9 9 9 9

Annual Minimum 110 14.3 124 8.07 8.19 7.82 0.977 92.2 0.179 0.00131 0.00527 0.0792 <0.00100 <0.00200 17.4
Annual Maximum 147 17.2 209 8.41 8.49 59.4 1.65 123 0.385 0.00353 0.0112 0.288 0.00108 0.0148 31.8

Annual Mean 133 15.8 159 8.30 8.34 15.5 1.29 108 0.258 0.00213 0.00761 0.132 0.00101 0.00601 26.2
Annual Median 132 15.8 156 8.31 8.34 9.52 1.13 111 0.251 0.00207 0.00722 0.114 <0.00100 0.00435 27.2

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 0% 78% 11% 0%

% > BCWQGa - - - 0% 0% 13% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 13% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_GRASMERE

RG_DSELK

RG_ELKMOUTH

RG_USGOLD

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.13: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2015

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)

Total 
Kjeldahl 
(mg/L)

Orthophosph
ate (mg/L)

Phosphorus 
(mg/L)

Sulphate 
(mg/L)

n 9 2 9 9 8 8 9 9 9 9 9 9 9 9 9
Annual Minimum 123 13.8 140 8.06 7.97 7.04 0.967 99.4 0.189 0.00122 0.00590 0.101 <0.00100 0.00277 20.6
Annual Maximum 145 15.8 192 8.38 8.40 64.2 2.02 118 0.344 0.00290 0.0120 0.192 0.00102 0.00715 30.0

Annual Mean 134 14.8 159 8.27 8.14 16.0 1.41 109 0.257 0.00217 0.00727 0.129 0.00100 0.00487 25.5
Annual Median 137 14.8 158 8.30 8.13 9.52 1.47 110 0.241 0.00250 0.00630 0.121 <0.00100 0.00541 26.4

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 0% 89% 0% 0%

% > BCWQGa - - - 0% 0% 25% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 25% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 7 3 0 3 0 3 0 7 0 0 7 0 7 7 7

Annual Minimum 122 6.23 - 7.96 - 7.10 - 101 - - <0.00500 - <0.00100 0.00350 21.5
Annual Maximum 140 21.4 - 8.67 - 11.3 - 114 - - 0.0120 - 0.00150 0.0102 28.5

Annual Mean 129 13.4 - 8.20 - 9.12 - 110 - - 0.00721 - 0.00107 0.00525 24.8
Annual Median 126 12.5 - 7.98 - 8.96 - 112 - - 0.00650 - <0.00100 0.00450 24.5

% < LRL 0% 0% - 0% - 0.0% - 0% - - 29% - 86% 0% 0%

% > BCWQGa - - - 0% - 33% - 0% - - 0% - - - 0%

% > BCWQGb - - - - - 33% - - - - 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 7 3 0 3 0 3 0 7 0 0 7 0 7 7 7

Annual Minimum 118 4.67 - 7.62 - 8.86 - 101 - - <0.00500 - <0.00100 0.00300 22.5
Annual Maximum 137 21.2 - 8.71 - 11.6 - 112 - - 0.0155 - <0.00100 0.00650 28.3

Annual Mean 126 14.3 - 8.22 - 9.82 - 107 - - 0.00700 - <0.00100 0.00393 24.4
Annual Median 126 16.8 - 8.34 - 8.98 - 109 - - <0.00500 - <0.00100 0.00350 23.6

% < LRL 0% 0% - 0% - 0.0% - 0% - - 71% - 100% 0% 0%

% > BCWQGa - - - 0% - 0% - 0% - - 0% - - - 0%

% > BCWQGb - - - - - 0% - - - - 0% - - - -

% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 7 3 0 3 0 3 0 7 0 0 7 0 7 7 7

Annual Minimum 121 4.57 - 7.77 - 8.48 - 102 - - <0.00500 - <0.00100 0.00250 22.0
Annual Maximum 134 21.0 - 8.73 - 11.2 - 120 - - 0.00700 - 0.00250 0.0115 26.1

Annual Mean 127 12.0 - 8.13 - 9.74 - 109 - - 0.00543 - 0.00136 0.00536 23.3
Annual Median 124 10.5 - 7.90 - 9.49 - 108 - - <0.00500 - <0.00100 0.00400 22.9

% < LRL 0% 0% - 0% - 0.0% - 0% - - 71% - 57% 0% 0%

% > BCWQGa - - - 0% - 0% - 0% - - 0% - - - 0%

% > BCWQGb - - - - - 0% - - - - 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.

FOREBAY

TENMILE CREEK

INTERNATIONAL
BOUNDARY

RG_BORDER

Page 3 of 9



Table H.B.13: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2015

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_USELK

RG_WARDB

RG_KERRRD

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
2.08 0.0646 <0.000100 0.000440 0.0315 <0.000100 <0.0100 0.000160 <0.000100 0.0830 0.000101 0.00160 0.00682 <0.00000500 0.000555
7.00 0.110 0.000104 0.00120 0.0471 0.000114 0.0230 0.00204 0.00119 2.61 0.00244 0.00376 0.0708 <0.0000100 0.000975
4.83 0.0891 0.000100 0.000588 0.0392 0.000101 0.0135 0.000497 0.000263 0.474 0.000480 0.00215 0.0188 <0.00000500 0.000781
4.75 0.0905 <0.000100 0.000530 0.0378 <0.000100 <0.0100 0.000220 <0.000100 0.135 0.000167 0.00200 0.0129 <0.00000500 0.000794
0% 0% 92% 0% 0% 92% 58% 0% 58% 0% 8% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 8% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 17% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3.66 0.0930 0.000102 0.000429 0.0467 <0.000100 <0.0100 0.000319 0.000122 0.182 0.000244 0.00247 0.0100 <0.00000500 0.000653
3.66 0.0930 0.000102 0.000429 0.0467 <0.000100 <0.0100 0.000319 0.000122 0.182 0.000244 0.00247 0.0100 <0.00000500 0.000653
3.66 0.0930 0.000102 0.000429 0.0467 <0.000100 <0.0100 0.000319 0.000122 0.182 0.000244 0.00247 0.0100 <0.00000500 0.000653
3.66 0.0930 0.000102 0.000429 0.0467 <0.000100 <0.0100 0.000319 0.000122 0.182 0.000244 0.00247 0.0100 <0.00000500 0.000653
0% 0% 0% 0% 0% 100% 100% 0% 0% 0% 0% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 0% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 0% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

1.85 0.0617 <0.000100 0.000372 0.0262 <0.000100 <0.0100 0.000137 <0.000100 0.0397 <0.0000500 0.00127 0.00281 <0.00000500 0.000524
3.88 0.0937 0.000101 0.000480 0.0460 <0.000100 0.0107 0.000447 0.000200 0.348 0.000398 0.00213 0.0136 <0.00000500 0.000759
2.89 0.0813 0.000100 0.000431 0.0356 <0.000100 0.0101 0.000244 0.000126 0.139 0.000176 0.00165 0.00648 <0.00000500 0.000657
3.02 0.0843 <0.000100 0.000430 0.0358 <0.000100 <0.0100 0.000191 0.000101 0.0649 0.0000943 0.00163 0.00342 <0.00000500 0.000660
0% 0% 88% 0% 0% 100% 75% 0% 50% 0% 13% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 0% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 0% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.13: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2015

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

RG_DSELK

RG_ELKMOUTH

RG_USGOLD

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
1.50 0.124 <0.000100 0.000230 0.0693 <0.000100 <0.0100 0.000220 <0.000100 0.0120 <0.0000500 0.00422 0.00100 <0.00000500 0.000744
3.30 0.184 0.000125 0.000436 0.101 <0.000100 0.0102 0.000848 0.000240 0.521 0.000405 0.00810 0.0213 <0.0000100 0.00122
2.31 0.159 0.000106 0.000301 0.0860 <0.000100 0.0100 0.000418 0.000132 0.155 0.000133 0.00604 0.00656 0.00000501 0.00102
2.21 0.166 0.000103 0.000275 0.0888 <0.000100 <0.0100 0.000323 <0.000100 0.0610 0.0000594 0.00577 0.00362 <0.00000500 0.00102
0% 0% 25% 0% 0% 100% 92% 0% 67% 0% 33% 0% 0% 92% 0%
0% - 0% - 0% 0% 0% 0% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 0% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.80 0.0735 <0.000100 0.000358 0.0329 <0.000100 <0.0100 0.000127 <0.000100 0.0213 <0.0000500 0.00165 0.00240 <0.00000500 0.000563
3.46 0.101 <0.000100 0.000447 0.0532 <0.000100 0.0123 0.000340 0.000151 0.222 0.000243 0.00283 0.0103 <0.00000500 0.000823
2.59 0.0924 <0.000100 0.000394 0.0444 <0.000100 0.0103 0.000230 0.000111 0.0917 0.000119 0.00223 0.00540 <0.00000500 0.000711
2.53 0.0950 <0.000100 0.000397 0.0443 <0.000100 <0.0100 0.000218 <0.000100 0.0597 0.0000757 0.00222 0.00378 <0.00000500 0.000703
0% 0% 100% 0% 0% 100% 89% 0% 56% 0% 22% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 0% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 0% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.76 0.0744 <0.000100 0.000335 0.0348 <0.000100 <0.0100 0.000133 <0.000100 0.0240 <0.0000500 0.00177 0.00225 <0.00000500 0.000574
3.39 0.100 0.000107 0.000473 0.0555 <0.000100 0.0110 0.000418 0.000165 0.254 0.000257 0.00298 0.0109 <0.00000500 0.000814
2.52 0.0916 0.000101 0.000403 0.0452 <0.000100 0.0101 0.000227 0.000114 0.0958 0.000119 0.00225 0.00525 <0.00000500 0.000712
2.50 0.0913 <0.000100 0.000402 0.0456 <0.000100 <0.0100 0.000187 <0.000100 0.0467 0.0000693 0.00227 0.00335 <0.00000500 0.000719
0% 0% 78% 0% 0% 100% 78% 0% 67% 0% 11% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 0% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 0% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.77 0.0739 <0.000100 0.000350 0.0346 <0.000100 <0.0100 0.000133 <0.000100 0.0263 <0.0000500 0.00169 0.00217 <0.00000500 0.000569
3.38 0.0987 0.000110 0.000440 0.0547 <0.000100 0.0107 0.000423 0.000153 0.216 0.000235 0.00279 0.00838 <0.00000500 0.000791
2.52 0.0904 0.000101 0.000392 0.0441 <0.000100 0.0101 0.000234 0.000108 0.0834 0.000113 0.00218 0.00477 <0.00000500 0.000699
2.53 0.0940 <0.000100 0.000389 0.0458 <0.000100 <0.0100 0.000207 <0.000100 0.0480 0.0000763 0.00217 0.00313 <0.00000500 0.000701
0% 0% 89% 0% 0% 100% 78% 0% 67% 0% 11% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 0% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 0% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.13: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2015

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY

TENMILE CREEK

INTERNATIONAL
BOUNDARY

RG_BORDER

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
1.98 0.0802 <0.000100 0.000355 0.0401 <0.000100 <0.0100 0.000140 <0.000100 0.0327 <0.0000500 0.00177 0.00232 <0.00000500 0.000620
3.32 0.0967 0.000115 0.000430 0.0553 <0.000100 0.0100 0.000291 0.000129 0.164 0.000185 0.00257 0.00727 <0.00000500 0.000751
2.50 0.0892 0.000102 0.000384 0.0456 <0.000100 0.0100 0.000190 0.000103 0.0627 0.000101 0.00210 0.00405 <0.00000500 0.000688
2.37 0.0907 <0.000100 0.000389 0.0454 <0.000100 <0.0100 0.000170 <0.000100 0.0410 0.000102 0.00200 0.00345 <0.00000500 0.000692
0% 0% 56% 0% 0% 100% 89% 0% 78% 0% 11% 0% 0% 100% 0%
0% - 0% - 0% 0% 0% 0% 0% - 0% - 0% 100% 0%
0% 0% - 0% - - - - 0% 0% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
7 0 0 3 0 0 0 3 0 0 7 0 0 7 0

1.30 - - <0.00200 - - - <0.00200 - - <0.000300 - - <0.0000500 -
2.60 - - <0.00200 - - - <0.00200 - - <0.00100 - - <0.0000500 -
1.78 - - <0.00200 - - - <0.00200 - - <0.000300 - - <0.0000500 -
1.79 - - <0.00200 - - - <0.00200 - - <0.000300 - - <0.0000500 -
0% - - 100% - - - 100% - - 100% - - 100% -
0% - - - - - - 100% - - 0% - - 100% -
0% - - 0% - - - - - - 0% - - - -

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
7 0 0 3 0 0 0 3 0 0 7 0 0 7 0

1.50 - - <0.00200 - - - <0.00200 - - <0.000300 - - <0.0000500 -
2.15 - - <0.00200 - - - <0.00200 - - <0.00100 - - <0.0000500 -
1.80 - - <0.00200 - - - <0.00200 - - <0.000300 - - <0.0000500 -
1.74 - - <0.00200 - - - <0.00200 - - <0.000300 - - <0.0000500 -
0% - - 100% - - - 100% - - 100% - - 100% -
0% - - - - - - 100% - - 0% - - 100% -
0% - - 0% - - - - - - 0% - - - -

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
7 0 0 3 0 0 0 3 0 0 7 0 0 7 0

1.32 - - <0.00200 - - - <0.00200 - - <0.000300 - - <0.0000500 -
2.05 - - <0.00200 - - - <0.00200 - - <0.00100 - - <0.0000500 -
1.71 - - <0.00200 - - - <0.00200 - - <0.000300 - - <0.0000500 -
1.79 - - <0.00200 - - - <0.00200 - - <0.000300 - - <0.0000500 -
0% - - 100% - - - 100% - - 100% - - 100% -
0% - - - - - - 100% - - 0% - - 100% -
0% - - 0% - - - - - - 0% - - - -

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.13: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2015

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_USELK

RG_WARDB

RG_KERRRD

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolve
d Copper 

(mg/L)

Dissolve
d Iron 
(mg/L)

12 12 12 12 12 12 12 12 12 12
<0.000500 0.0000812 <0.0000100 <0.0000100 0.000675 <0.00300 0.00380 <0.00000500<0.000500 <0.0100

0.00241 0.000138 0.0000160 0.0000224 0.00108 0.0105 0.0560 <0.0000100 0.000505 0.0600
0.000744 0.000102 0.0000107 0.0000113 0.000849 0.00401 0.0132 0.00000579 0.000500 0.0204

<0.000500 0.000102 <0.0000100 <0.0000100 0.000822 <0.00300 0.00608 0.00000500 <0.000500 0.0124
75% 8% 83% 75% 0% 58% 0% 58% 92% 25%

- 0% 0% 0% 0% 8% 8% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 0% - - - - - - - -
1 1 1 1 1 1 1 1 1 1

0.000502 0.00127 <0.0000100 <0.0000100 0.000713 0.00356 0.00552 0.0000320 0.000528 0.0104
0.000502 0.00127 <0.0000100 <0.0000100 0.000713 0.00356 0.00552 0.0000320 0.000528 0.0104
0.000502 0.00127 <0.0000100 <0.0000100 0.000713 0.00356 0.00552 0.0000320 0.000528 0.0104
0.000502 0.00127 <0.0000100 <0.0000100 0.000713 0.00356 0.00552 0.0000320 0.000528 0.0104

0% 0% 100% 100% 0% 0% 0% 0% 0% 0%
- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 0% - - - - - - - -
8 8 8 8 8 8 8 8 8 8

<0.000500 0.000109 <0.0000100 <0.0000100 0.000566 <0.00300 0.00310 <0.00000500 0.000250 <0.0100
0.000567 0.000801 0.0000110 0.0000107 0.000812 0.00313 0.0138 <0.00000500 0.000280 0.0147
0.000516 0.000413 0.0000102 0.0000101 0.000677 0.00304 0.00760 <0.00000500 0.000254 0.0109

<0.000500 0.000402 <0.0000100 <0.0000100 0.000683 <0.00300 0.00732 <0.00000500 0.000250 0.0100
75% 0% 75% 75% 0% 63% 13% 100% 0% 50%

- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 0% - - - - - - - -

Page 7 of 9

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were 
screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station was used to estimate the 
guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.13: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2015

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

RG_DSELK

RG_ELKMOUTH

RG_USGOLD

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolve
d Copper 

(mg/L)

Dissolve
d Iron 
(mg/L)

12 12 12 12 12 12 12 12 12 12
<0.000500 0.00408 <0.0000100 <0.0000100 0.000613 <0.00300 <0.00300 0.00000735 <0.000500 <0.0100

0.00116 0.00763 0.0000370 0.0000194 0.00105 0.00466 0.0364 0.0000113 0.000632 0.0233
0.000682 0.00578 0.0000128 0.0000118 0.000856 0.00333 0.00793 0.00000891 0.000513 0.0113
0.000609 0.00586 <0.0000100 <0.0000100 0.000874 <0.00300 0.00547 0.00000810 <0.000500 <0.0100

42% 0% 67% 67% 0% 67% 42% 17% 83% 67%
- 100% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% 0% - - - - - 0% - -
0% 0% - - - - - - - -
0% - - - - - - - - -

- 100% - - - - - - - -
9 9 9 9 9 9 9 9 9 9

<0.000500 0.000754 <0.0000100 <0.0000100 0.000590 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.00197 0.00202 0.0000105 0.0000101 0.000757 0.00307 0.0365 0.00000648 0.000349 0.0307
0.000668 0.00125 0.0000101 0.0000100 0.000685 0.00301 0.00986 0.00000526 0.000272 0.0124
0.000500 0.00129 <0.0000100 <0.0000100 0.000690 <0.00300 0.00473 <0.00000500 0.000250 <0.0100

44% 0% 89% 78% 0% 78% 22% 78% 0% 78%
- 11% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 11% - - - - - - - -
9 9 9 9 9 9 9 9 9 9

<0.000500 0.000866 <0.0000100 <0.0000100 0.000603 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.000590 0.00194 0.0000103 0.0000127 0.000770 0.00340 0.0119 0.00000663 0.000250 0.0132
0.000520 0.00129 0.0000100 0.0000105 0.000694 0.00305 0.00602 0.00000522 0.000250 0.0104

<0.000500 0.00125 <0.0000100 <0.0000100 0.000684 <0.00300 0.00487 <0.00000500 0.000250 <0.0100
67% 0% 67% 67% 0% 78% 33% 78% 0% 89%

- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 22% - - - - - - - -
9 9 9 9 9 9 9 9 9 9

<0.000500 0.000839 <0.0000100 <0.0000100 0.000602 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.000596 0.00178 0.0000124 0.0000106 0.000800 0.00813 0.0117 0.00000585 0.000473 0.0105
0.000511 0.00123 0.0000103 0.0000101 0.000692 0.00362 0.00493 0.00000524 0.000279 0.0101

<0.000500 0.00121 <0.0000100 <0.0000100 0.000692 <0.00300 0.00435 <0.00000500 0.000250 <0.0100
89% 0% 78% 89% 0% 67% 22% 67% 0% 78%

- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 11% - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were 
screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station was used to estimate the 
guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.13: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2015

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY

TENMILE CREEK

INTERNATIONAL
BOUNDARY

RG_BORDER

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolve
d Copper 

(mg/L)

Dissolve
d Iron 
(mg/L)

9 9 9 9 9 9 9 9 9 9
<0.000500 0.000954 <0.0000100 <0.0000100 0.000636 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.000571 0.00151 0.0000505 0.0000102 0.000781 0.00467 0.00950 0.00000775 0.000950 <0.0100
0.000516 0.00119 0.0000145 0.0000100 0.000685 0.00338 0.00495 0.00000556 0.000347 <0.0100

<0.000500 0.00113 <0.0000100 <0.0000100 0.000666 0.00310 0.00356 0.00000526 0.000250 <0.0100
67% 0% 89% 89% 0% 33% 22% 44% 0% 100%

- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 11% - - - - - - - -
0 7 0 0 0 3 0 7 0 0
- 0.00103 - - - <0.00500 - <0.0000300 - -
- 0.00124 - - - 0.00550 - <0.0000300 - -
- 0.00113 - - - 0.00517 - <0.0000300 - -
- 0.00111 - - - <0.00500 - <0.0000300 - -
- 0% - - - 67% - 100% - -
- 0% - - - 0% - 0% - -
- - - - - 0% - 0% - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- 0% - - - - - - - -
0 7 0 0 0 3 0 7 0 0
- 0.000860 - - - <0.00500 - <0.0000300 - -
- 0.00120 - - - 0.00950 - <0.0000300 - -
- 0.00108 - - - 0.00650 - <0.0000300 - -
- 0.00112 - - - <0.00500 - <0.0000300 - -
- 0% - - - 67% - 100% - -
- 0% - - - 0% - 0% - -
- - - - - 0% - 0% - -

- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- 0% - - - - - - - -
0 7 0 0 0 3 0 7 0 0
- 0.000940 - - - <0.00500 - <0.0000300 - -
- 0.00128 - - - 0.00650 - 0.0000400 - -
- 0.00108 - - - 0.00567 - 0.0000314 - -
- 0.00108 - - - 0.00550 - <0.0000300 - -
- 0% - - - 33% - 86% - -
- 0% - - - 0% - 0% - -
- - - - - 0% - 0% - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- 0% - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were 
screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station was used to estimate the 
guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.14: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2016

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)
Total Kjeldahl 

(mg/L)
Orthophosph

ate (mg/L)
Phosphorus 

(mg/L)
Sulphate 

(mg/L)

Dissolved 
Chloride 
(mg/L)

n 12 10 12 12 11 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 93.8 0.900 117 8.11 6.28 8.79 0.740 76.6 0.0515 <0.00100 <0.00500 0.0660 <0.00100 0.00700 18.0 1.79
Annual Maximum 182 16.9 225 8.32 8.54 15.4 2.39 130 0.158 0.00152 0.0477 0.146 0.00710 0.0231 49.8 7.10

Annual Mean 128 9.69 162 8.22 8.08 11.1 1.65 102 0.106 0.00112 0.0113 0.100 0.00218 0.0153 31.3 3.99
Annual Median 115 9.31 160 8.21 8.28 10.9 1.68 94.1 0.102 0.00100 0.00515 0.0984 0.00110 0.0172 27.9 3.35

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 50% 50% 0% 33% 0% 0% 0%

% > BCWQGa - - - 0% 9% 0% - 0% 0% 0% 17% 17% - - 0% 0%

% > BCWQGb - - - - - 0% - - 0% 0% 17% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - - -
n 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

Annual Minimum 103 1.80 121 8.11 8.07 8.57 0.877 86.3 0.0725 <0.00100 <0.00500 0.0625 <0.00100 0.00323 16.8 1.46
Annual Maximum 140 19.0 176 8.35 8.40 13.6 1.49 116 0.136 0.00170 0.00870 0.100 0.00150 0.0110 35.3 3.52

Annual Mean 122 11.9 148 8.26 8.28 10.2 1.09 102 0.0982 0.00117 0.00626 0.0832 0.00108 0.00550 24.4 2.42
Annual Median 126 12.4 152 8.27 8.35 9.64 0.999 105 0.0868 0.00104 0.00590 0.0829 <0.00100 0.00460 25.0 2.39

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 38% 38% 0% 75% 0% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0% 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 12 10 12 12 12 12 12 12 12 12 12 12 12 12 12 12

Annual Minimum 145 0.100 162 8.21 6.22 10.1 0.750 115 0.595 <0.00100 <0.00500 0.0690 <0.00100 0.00300 26.9 0.886
Annual Maximum 236 14.6 262 8.41 8.58 15.8 2.64 159 1.54 0.00352 0.0237 0.254 0.00328 0.0479 62.8 3.60

Annual Mean 190 8.12 218 8.34 8.22 11.8 1.46 139 1.06 0.00168 0.00687 0.121 0.00136 0.0117 43.5 1.91
Annual Median 194 7.08 231 8.34 8.40 11.4 1.14 141 1.06 0.00135 <0.00500 0.116 <0.00100 0.00740 44.6 1.55

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 17% 67% 0% 58% 0% 0% 0%

% > BCWQGa - - - 0% 8% 0% - 0% 0% 0% 17% 17% - - 0% 0%

% > BCWQGb - - - - - 0% - - 0% 0% 17% - - - - 0%
% > Level 1 Benchmark - - 0% - - - - - 0% - - - - - 0% -
% > Level 2 Benchmark - - - - - - - - 0% - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 110 3.13 123 7.88 8.08 8.56 0.967 91.2 0.167 <0.00100 <0.00500 0.0725 <0.00100 0.00293 17.7 1.34
Annual Maximum 142 19.3 185 8.37 8.51 12.9 2.58 114 0.352 0.00233 0.0125 0.168 0.00198 0.0312 28.2 2.48

Annual Mean 127 12.4 154 8.23 8.33 10.1 1.35 105 0.221 0.00151 0.00687 0.104 0.00117 0.00853 24.3 2.00
Annual Median 129 13.7 155 8.24 8.35 9.99 1.13 111 0.189 0.00137 0.00570 0.100 <0.00100 0.00502 26.6 2.24

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 11% 22% 0% 56% 0% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0% 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_DSELK

RG_WARDB

RG_ELKMOUTH

RG_KERRRD

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.14: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2016

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)
Total Kjeldahl 

(mg/L)
Orthophosph

ate (mg/L)
Phosphorus 

(mg/L)
Sulphate 

(mg/L)

Dissolved 
Chloride 
(mg/L)

n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Annual Minimum 113 5.50 127 7.89 8.10 8.52 0.927 93.0 0.160 0.00103 <0.00500 0.0799 <0.00100 0.00327 18.1 1.35
Annual Maximum 147 18.4 175 8.40 8.43 10.7 2.51 116 0.369 0.00300 0.0116 0.162 0.00198 0.0226 28.4 2.71

Annual Mean 126 13.2 152 8.25 8.31 9.52 1.32 105 0.221 0.00192 0.00683 0.105 0.00115 0.00769 24.0 1.96
Annual Median 126 14.1 149 8.27 8.36 9.32 1.20 110 0.198 0.00183 0.00630 0.0973 <0.00100 0.00540 25.6 2.17

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 11% 0% 56% 0% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0% 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 114 5.73 128 7.97 8.06 8.54 0.847 93.8 0.161 0.00103 <0.00500 0.0758 <0.00100 0.00230 18.6 1.36
Annual Maximum 152 18.1 172 8.37 8.45 10.6 2.25 118 0.385 0.00290 0.00938 0.156 0.00169 0.0186 29.7 2.81

Annual Mean 127 12.9 152 8.26 8.26 9.40 1.29 105 0.223 0.00182 0.00633 0.103 0.00111 0.00623 24.0 1.97
Annual Median 126 13.8 154 8.28 8.27 9.25 1.21 109 0.200 0.00180 0.00580 0.101 <0.00100 0.00422 25.5 2.17

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 22% 0% 56% 0% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0% 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 118 6.90 135 8.09 7.22 8.40 1.03 94.9 0.184 0.00121 <0.00500 0.0683 <0.00100 0.00250 19.6 1.59
Annual Maximum 155 17.8 190 8.32 8.33 10.4 1.88 121 0.322 0.00347 0.00959 0.146 0.00117 0.0133 30.1 3.16

Annual Mean 126 12.5 154 8.24 7.87 9.34 1.33 106 0.227 0.00209 0.00654 0.0917 0.00103 0.00597 23.9 2.06
Annual Median 122 13.4 153 8.26 7.90 9.21 1.28 108 0.213 0.00170 0.00633 0.0863 <0.00100 0.00515 24.7 2.07

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 22% 0% 67% 0% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0% 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 7 7 0 7 0 7 0 7 0 0 7 0 7 7 5 6

Annual Minimum 111 7.90 - 7.76 - 6.60 - 101 - - 0.00500 - <0.00100 0.00200 21.1 1.94
Annual Maximum 149 15.0 - 8.11 - 12.0 - 134 - - 0.0110 - 0.00200 0.0150 27.5 2.73

Annual Mean 123 12.1 - 7.89 - 9.11 - 113 - - 0.00679 - 0.00121 0.00736 23.0 2.14
Annual Median 117 12.4 - 7.84 - 9.31 - 111 - - 0.00600 - <0.00100 0.00700 21.8 2.03

% < LRL 0% 0% - 0% - 0.0% - 0% - - 0% - 57% 0% 0% 0%

% > BCWQGa - - - 0% - 29% - 0% - - 0% - - - 0% 0%

% > BCWQGb - - - - - 29% - - - - 0% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_GRASMERE

INTERNATIONAL
BOUNDARY

RG_BORDER

RG_USGOLD

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.14: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2016

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)
Total Kjeldahl 

(mg/L)
Orthophosph

ate (mg/L)
Phosphorus 

(mg/L)
Sulphate 

(mg/L)

Dissolved 
Chloride 
(mg/L)

n 7 7 0 7 0 7 0 7 0 0 7 0 7 7 5 6
Annual Minimum 118 5.36 - 7.83 - 8.54 - 112 - - <0.00500 - <0.00100 <0.00200 23.4 2.47
Annual Maximum 134 13.2 - 8.09 - 12.8 - 120 - - 0.00950 - 0.00150 0.0135 24.8 3.05

Annual Mean 127 10.2 - 7.95 - 10.1 - 115 - - 0.00607 - 0.00114 0.00407 24.0 2.64
Annual Median 128 10.6 - 7.92 - 9.59 - 115 - - <0.00500 - <0.00100 0.00200 23.8 2.55

% < LRL 0% 0% - 0% - 0.0% - 0% - - 71% - 71% 14% 0% 0%
% > BCWQGa - - - 0% - 0% - 0% - - 0% - - - 0% 0%

% > BCWQGb - - - - - 0% - - - - 0% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 7 7 0 7 0 7 0 7 0 0 7 0 7 7 5 6

Annual Minimum 119 5.34 - 7.79 - 8.56 - 111 - - <0.00500 - <0.00100 <0.00200 23.3 2.42
Annual Maximum 131 20.6 - 8.50 - 12.4 - 119 - - 0.00950 - 0.00250 0.0125 28.0 3.20

Annual Mean 126 11.5 - 8.02 - 10.0 - 115 - - 0.00621 - 0.00143 0.00414 25.3 2.71
Annual Median 126 11.0 - 7.92 - 9.82 - 115 - - <0.00500 - <0.00100 0.00300 24.0 2.62

% < LRL 0% 0% - 0% - 0.0% - 0% - - 57% - 57% 29% 0% 0%

% > BCWQGa - - - 0% - 0% - 0% - - 0% - - - 0% 0%

% > BCWQGb - - - - - 0% - - - - 0% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.

FOREBAY

TENMILE CREEK
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Table H.B.14: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2016

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_DSELK

RG_WARDB

RG_ELKMOUTH

RG_KERRRD

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0.0620 <0.000100 0.000408 0.0282 <0.0000200 <0.0100 0.000120 <0.000100 0.0560 0.0000620 <0.00100 0.00647 0.000000520 0.000573 <0.000500 0.0000660 <0.0000100
0.106 0.000120 0.000690 0.0460 <0.000100 0.0200 0.00106 0.000790 1.28 0.00160 0.00270 0.0299 0.00000620 0.000976 0.00158 0.000164 <0.0000100
0.0836 0.000102 0.000512 0.0362 0.0000256 0.0118 0.000398 0.000218 0.349 0.000393 0.00189 0.0141 0.00000160 0.000752 0.000659 0.000102 <0.0000100
0.0805 <0.000100 0.000500 0.0360 <0.0000200 <0.0100 0.000246 0.000117 0.160 0.000213 0.00189 0.0118 0.00000111 0.000742 <0.000500 0.0000933 <0.0000100

0% 83% 0% 0% 75% 58% 0% 42% 0% 0% 8% 0% 25% 0% 67% 0% 100%
- 0% - 0% 0% 0% 8% 0% - 0% - 0% 50% 0% - 0% 0%

0% - 0% - - - - 0% 8% 0% - 0% - 0% - - 0%
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - - 0% -
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

0.0613 <0.000100 0.000327 0.0266 <0.0000200 <0.0100 0.000117 <0.000100 0.0297 0.0000503 0.00103 0.00205 <0.000000500 0.000509 <0.000500 0.0000879 <0.0000100
0.0927 <0.000100 0.000450 0.0410 0.0000221 <0.0100 0.000441 0.000181 0.358 0.000338 0.00193 0.0109 0.00000468 0.000728 0.000567 0.000628 0.0000107
0.0780 <0.000100 0.000386 0.0348 0.0000203 <0.0100 0.000178 0.000112 0.102 0.000121 0.00145 0.00511 0.00000110 0.000642 0.000508 0.000319 0.0000101
0.0795 <0.000100 0.000391 0.0365 <0.0000200 <0.0100 0.000125 <0.000100 0.0555 0.0000808 0.00144 0.00382 0.000000560 0.000662 <0.000500 0.000345 <0.0000100

0% 100% 0% 0% 88% 100% 0% 75% 0% 0% 0% 0% 25% 0% 88% 0% 88%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 13% 0% - 0% 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - - 0%
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - - 0% -

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0.114 <0.000100 0.000210 0.0653 <0.0000200 <0.0100 0.000240 <0.000100 0.0110 <0.0000500 0.00380 0.000920 <0.000000500 0.000735 <0.000500 0.00265 <0.0000100
0.180 0.000190 0.000498 0.104 <0.000100 0.0130 0.00114 0.000312 0.742 0.000480 0.00790 0.0234 <0.00000500 0.00116 0.00153 0.00682 0.0000168
0.150 0.000110 0.000281 0.0842 0.0000214 0.0102 0.000419 0.000125 0.159 0.000123 0.00571 0.00618 0.00000110 0.000931 0.000667 0.00466 0.0000106
0.152 0.000100 0.000256 0.0817 <0.0000200 <0.0100 0.000310 <0.000100 0.0714 0.0000671 0.00562 0.00398 0.000000913 0.000944 0.000528 0.00475 <0.0000100
0% 42% 0% 0% 83% 92% 8% 67% 0% 42% 0% 0% 58% 0% 42% 0% 92%
- 0% - 0% 0% 0% 8% 0% - 0% - 0% 67% 0% - 100% 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - - 0%
- - - - - - - - - - - - - - 0% 0% -
- - - - - - - - - - - - - - 0% 0% -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - - 92% -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

0.0730 <0.000100 0.000338 0.0336 <0.0000200 <0.0100 0.000107 <0.000100 0.0163 <0.0000500 0.00145 0.00152 <0.000000500 0.000577 <0.000500 0.000646 <0.0000100
0.0933 0.000118 0.000682 0.0524 <0.000100 0.0107 0.000930 0.000412 0.857 0.000789 0.00295 0.0333 <0.00000500 0.000731 0.00113 0.00119 <0.0000100
0.0855 0.000103 0.000404 0.0430 0.0000204 0.0101 0.000258 0.000144 0.168 0.000177 0.00205 0.00769 0.00000102 0.000660 0.000584 0.000959 <0.0000100
0.0873 <0.000100 0.000363 0.0449 <0.0000200 <0.0100 0.000133 <0.000100 0.0380 0.0000660 0.00207 0.00429 <0.000000500 0.000682 <0.000500 0.00101 <0.0000100

0% 78% 0% 0% 89% 89% 0% 67% 0% 33% 0% 0% 67% 0% 67% 0% 100%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 22% 0% - 0% 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - - 0%
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - - 0% -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.14: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2016

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

INTERNATIONAL
BOUNDARY

RG_BORDER

RG_USGOLD

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
0.0736 <0.000100 0.000337 0.0344 <0.0000200 <0.0100 0.000100 <0.000100 0.0147 <0.0000500 0.00148 0.00165 <0.000000500 0.000563 <0.000500 0.000696 <0.0000100
0.0923 0.000153 0.000616 0.0539 <0.000100 0.0105 0.000722 0.000327 0.650 0.000625 0.00306 0.0284 0.00000539 0.000935 0.00103 0.00131 <0.0000100
0.0853 0.000107 0.000395 0.0431 0.0000205 0.0101 0.000236 0.000134 0.141 0.000157 0.00204 0.00718 0.00000110 0.000680 0.000572 0.000972 <0.0000100
0.0870 <0.000100 0.000367 0.0449 <0.0000200 <0.0100 0.000140 <0.000100 0.0373 0.0000643 0.00196 0.00427 <0.000000500 0.000675 <0.000500 0.000970 <0.0000100

0% 56% 0% 0% 78% 89% 0% 67% 0% 11% 0% 0% 67% 0% 67% 0% 100%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 22% 0% - 0% 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - - 0%
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - - 0% -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

0.0735 <0.000100 0.000332 0.0355 <0.0000200 <0.0100 <0.000100 <0.000100 <0.0100 <0.0000500 0.00152 0.00136 <0.000000500 0.000558 <0.000500 0.000777 <0.0000100
0.0931 0.000103 0.000593 0.0558 <0.000100 0.0106 0.000613 0.000277 0.523 0.000527 0.00305 0.0251 0.00000751 0.000737 0.000857 0.00139 0.0000102
0.0852 0.000101 0.000391 0.0432 0.0000202 0.0101 0.000212 0.000128 0.119 0.000141 0.00202 0.00615 0.00000133 0.000658 0.000574 0.000977 0.0000100
0.0877 <0.000100 0.000367 0.0447 <0.0000200 <0.0100 0.000140 <0.000100 0.0293 0.0000617 0.00185 0.00318 <0.000000500 0.000683 <0.000500 0.000947 <0.0000100

0% 78% 0% 0% 89% 89% 11% 67% 11% 33% 0% 0% 67% 0% 67% 0% 89%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 22% 0% - 0% 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - - 0%
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - - 0% -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

0.0753 <0.000100 0.000350 0.0377 <0.0000200 <0.0100 0.000110 <0.000100 0.0197 <0.0000500 0.00152 0.00164 <0.000000500 0.000566 <0.000500 0.000786 <0.0000100
0.0932 0.000104 0.000531 0.0570 <0.000100 0.0101 0.000495 0.000199 0.321 0.000361 0.00287 0.0179 <0.00000500 0.000772 0.000668 0.00121 0.0000102
0.0843 0.000101 0.000407 0.0439 0.0000201 0.0100 0.000203 0.000118 0.100 0.000119 0.00191 0.00602 0.000000774 0.000656 0.000542 0.000915 0.0000100
0.0833 <0.000100 0.000405 0.0424 <0.0000200 <0.0100 0.000133 <0.000100 0.0458 0.0000643 0.00177 0.00383 0.000000510 0.000667 0.000512 0.000870 <0.0000100

0% 78% 0% 0% 78% 89% 0% 67% 0% 22% 0% 0% 56% 0% 44% 0% 89%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 22% 0% - 0% 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - - 0%
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - 0% - -
- - - - - - - - - - - - - - - 0% -
0 0 2 0 0 0 3 0 0 6 0 0 6 0 0 7 0
- - <0.00200 - - - <0.00200 - - 0.0000447 - - 0.00000370 - - 0.000812 -
- - <0.00200 - - - <0.00200 - - 0.000184 - - 0.0000200 - - 0.00138 -
- - <0.00200 - - - <0.00200 - - 0.0000843 - - 0.00000913 - - 0.00101 -
- - <0.00200 - - - <0.00200 - - 0.0000702 - - 0.00000370 - - 0.000931 -
- - 100% - - - 100% - - 0% - - 50% - - 0% -
- - - - - - 100% - - 0% - - 100% - - 0% -

- - 0% - - - - - - 0% - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - 0% -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.14: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2016

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY

TENMILE CREEK

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

0 0 2 0 0 0 3 0 0 6 0 0 6 0 0 7 0
- - <0.00200 - - - <0.00200 - - 0.0000110 - - <0.0000200 - - 0.000871 -
- - <0.00200 - - - <0.00200 - - 0.0000345 - - 0.0000200 - - 0.00124 -
- - <0.00200 - - - <0.00200 - - 0.0000235 - - 0.0000200 - - 0.00105 -
- - <0.00200 - - - <0.00200 - - 0.0000250 - - <0.0000200 - - 0.00106 -
- - 100% - - - 100% - - 0% - - 83% - - 0% -
- - - - - - 100% - - 0% - - 100% - - 0% -
- - 0% - - - - - - 0% - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - 0% -
0 0 2 0 0 0 3 0 0 6 0 0 6 0 0 7 0
- - <0.00200 - - - <0.00200 - - 0.0000105 - - <0.0000200 - - 0.000882 -
- - <0.00200 - - - <0.00200 - - 0.0000350 - - 0.0000200 - - 0.00124 -
- - <0.00200 - - - <0.00200 - - 0.0000190 - - 0.0000200 - - 0.00106 -
- - <0.00200 - - - <0.00200 - - 0.0000168 - - <0.0000200 - - 0.00106 -
- - 100% - - - 100% - - 0% - - 83% - - 0% -
- - - - - - 100% - - 0% - - 100% - - 0% -

- - 0% - - - - - - 0% - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - 0% -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.14: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2016

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_DSELK

RG_WARDB

RG_ELKMOUTH

RG_KERRRD

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc (mg/L)
Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

12 12 12 12 12 12 12
<0.0000100 0.000630 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
0.0000160 0.000988 0.00580 0.0126 0.00000640 0.000790 0.0188
0.0000107 0.000788 0.00349 0.00776 0.00000521 0.000538 0.0124

<0.0000100 0.000752 <0.00300 0.00775 <0.00000500 <0.000500 0.0100
67% 0% 58% 8% 83% 75% 42%
0% 0% 0% 0% 0% 8% -

- - 0% 0% 0% 0% 0%
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
8 8 8 8 8 8 8

<0.0000100 0.000542 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
<0.0000100 0.000707 0.00304 0.0120 0.00000598 0.000250 0.0100
<0.0000100 0.000641 0.00300 0.00562 0.00000512 0.000250 0.0100
<0.0000100 0.000657 <0.00300 0.00442 <0.00000500 0.000250 <0.0100

100% 0% 88% 25% 88% 0% 88%
0% 0% 0% 0% 0% 0% -

- - 0% 0% 0% 0% 0%
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -

12 12 12 12 12 12 12
<0.0000100 0.000528 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
0.0000222 0.00106 0.00548 0.0167 0.0000128 0.000980 0.0122
0.0000123 0.000781 0.00323 0.00558 0.00000874 0.000568 0.0102

<0.0000100 0.000817 <0.00300 0.00351 0.00000828 <0.000500 <0.0100
67% 0% 75% 42% 8% 75% 83%
0% 0% 0% 0% 0% 8% -

- - 0% 0% 0% 0% 0%
- - - - 0% - -
- - - - - - -
- - - - - - -
- - - - - - -
9 9 9 9 9 9 9

<0.0000100 0.000572 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.0000130 0.000696 0.00392 0.0152 0.00000636 <0.000500 0.0183
0.0000104 0.000641 0.00311 0.00621 0.00000532 0.000250 0.0115

<0.0000100 0.000661 <0.00300 0.00385 <0.00000500 0.000250 <0.0100
78% 0% 67% 22% 67% 11% 67%
0% 0% 0% 0% 0% 0% -

- - 0% 0% 0% 0% 0%
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., 
hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.14: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2016

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

INTERNATIONAL
BOUNDARY

RG_BORDER

RG_USGOLD

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc (mg/L)
Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

9 9 9 9 9 9 9
<0.0000100 0.000570 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.0000128 0.000722 0.00380 0.0106 0.00000518 0.000331 0.0122
0.0000104 0.000638 0.00310 0.00531 0.00000503 0.000259 0.0102

<0.0000100 0.000657 <0.00300 0.00388 <0.00000500 0.000250 <0.0100
67% 0% 78% 22% 78% 0% 89%
0% 0% 0% 0% 0% 0% -

- - 0% 0% 0% 0% 0%
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
9 9 9 9 9 9 9

<0.0000100 0.000565 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.0000123 0.000739 0.00338 0.0156 0.00000527 0.000250 0.0155
0.0000103 0.000641 0.00305 0.00561 0.00000504 0.000250 0.0108

<0.0000100 0.000655 <0.00300 0.00367 <0.00000500 0.000250 <0.0100
78% 0% 78% 44% 78% 0% 67%
0% 0% 0% 0% 0% 0% -

- - 0% 0% 0% 0% 0%
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
9 9 9 9 9 9 9

<0.0000100 0.000589 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.0000120 0.000790 0.00353 0.00963 0.00000558 0.000460 0.0110
0.0000103 0.000647 0.00312 0.00510 0.00000507 0.000288 0.0102

<0.0000100 0.000655 0.00301 0.00473 <0.00000500 0.000250 <0.0100
78% 0% 33% 11% 78% 0% 78%
0% 0% 0% 0% 0% 0% -

- - 0% 0% 0% 0% 0%
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
0 0 3 0 6 0 0
- - <0.00500 - 0.00000700 - -
- - <0.00500 - <0.000100 - -
- - <0.00500 - 0.00000900 - -
- - <0.00500 - 0.0000100 - -
- - 100% - 50% - -
- - 0% - 0% - -

- - 0% - 0% - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., 
hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.14: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2016

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY

TENMILE CREEK

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc (mg/L)
Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

0 0 3 0 6 0 0
- - <0.00500 - 0.0000100 - -
- - 0.0225 - <0.000100 - -
- - 0.0108 - 0.0000100 - -
- - <0.00500 - 0.0000100 - -
- - 67% - 50% - -
- - 0% - 0% - -
- - 0% - 0% - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
0 0 3 0 6 0 0
- - <0.00500 - 0.00000700 - -
- - <0.00500 - <0.000100 - -
- - <0.00500 - 0.00000850 - -
- - <0.00500 - 0.00000850 - -
- - 100% - 67% - -
- - 0% - 0% - -

- - 0% - 0% - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., 
hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most 
conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.15: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2017

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)
Total Kjeldahl 

(mg/L)
Orthophosph

ate (mg/L)
Phosphorus 

(mg/L)
Sulphate 

(mg/L)

n 10 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Annual Minimum 90.4 0 118 8.15 8.11 8.57 0.830 83.4 0.0407 <0.00100 <0.00500 <0.0500 <0.00100 0.00580 15.3
Annual Maximum 173 17.8 216 8.34 8.64 13.6 2.32 145 0.181 0.00120 0.0238 0.198 0.00470 0.0701 47.6

Annual Mean 134 7.59 173 8.25 8.25 11.3 1.55 117 0.0942 0.00103 0.00862 0.0984 0.00228 0.0218 34.4
Annual Median 141 8.30 191 8.25 8.21 11.2 1.54 121 0.0829 <0.00100 0.00530 0.0820 0.00230 0.0123 38.2

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 64% 27% 27% 18% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 101 2.73 119 8.17 7.64 7.68 1.12 85.2 0.0573 <0.00100 <0.00500 0.0537 <0.00100 0.00240 13.9
Annual Maximum 145 19.3 187 8.34 8.53 23.4 2.10 129 0.156 0.00183 0.0107 0.217 0.00285 0.0796 38.1

Annual Mean 127 11.7 159 8.26 8.24 11.3 1.43 113 0.0897 0.00124 0.00683 0.106 0.00127 0.0208 25.6
Annual Median 136 12.4 167 8.24 8.29 10.2 1.20 117 0.0825 0.00103 0.00598 0.0710 <0.00100 0.00532 28.2

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 44% 11% 0% 67% 0% 0%

% > BCWQGa - - - 0% 0% 11% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 11% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

Annual Minimum 135 -0.100 166 8.25 7.87 9.29 <0.500 117 0.752 0.00100 <0.00500 0.0770 <0.00100 <0.00200 24.5
Annual Maximum 249 15.5 265 8.39 8.60 14.2 2.21 172 1.59 0.00630 0.0222 0.266 0.00512 0.0925 60.6

Annual Mean 192 5.70 225 8.34 8.31 12.1 1.12 147 1.09 0.00243 0.00768 0.137 0.00191 0.0195 46.1
Annual Median 191 5.80 236 8.35 8.32 12.5 1.05 148 1.11 0.00150 <0.00500 0.124 0.00102 0.00560 48.7

% < LRL 0% 0% 0% 0% 0% 0% 8% 0% 0% 0% 58% 0% 50% 8% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - 0% - - - - - 0% - - - - - 0%
% > Level 2 Benchmark - - - - - - - - 0% - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 106 3.90 126 8.20 7.62 8.02 0.980 91.7 0.168 0.00102 <0.00500 0.0820 <0.00100 0.00213 15.2
Annual Maximum 161 18.4 207 8.33 8.55 11.6 2.10 147 0.367 0.00243 0.0774 0.804 0.00266 0.392 36.3

Annual Mean 132 11.6 160 8.26 8.25 9.75 1.36 117 0.251 0.00143 0.0153 0.214 0.00145 0.0673 25.9
Annual Median 136 12.5 159 8.26 8.23 9.83 1.23 120 0.233 0.00125 0.00600 0.112 <0.00100 0.00527 28.4

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 11% 0% 56% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.

RG_WARDB

RG_ELKMOUTH

RG_KERRRD

RG_DSELK
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Table H.B.15: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2017

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)
Total Kjeldahl 

(mg/L)
Orthophosph

ate (mg/L)
Phosphorus 

(mg/L)
Sulphate 

(mg/L)

n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Annual Minimum 105 4.83 124 8.20 7.89 8.21 1.05 90.2 0.145 <0.00100 <0.00500 0.0610 <0.00100 0.00215 14.8
Annual Maximum 166 19.0 216 8.34 8.55 11.2 2.15 148 0.331 0.00243 0.0872 0.276 0.00250 0.169 34.3

Annual Mean 130 12.3 158 8.27 8.31 9.61 1.42 116 0.209 0.00151 0.0170 0.128 0.00135 0.0313 24.7
Annual Median 130 13.4 156 8.27 8.35 9.75 1.28 118 0.200 0.00125 0.00597 0.0963 <0.00100 0.00570 26.0

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 11% 11% 0% 67% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 106 5.43 127 8.20 7.92 7.47 1.07 90.1 0.139 <0.00100 <0.00500 0.0550 <0.00100 0.00250 14.9
Annual Maximum 162 17.4 218 8.34 8.49 11.0 1.99 144 0.342 0.00253 0.0739 0.274 0.00307 0.0848 33.7

Annual Mean 130 12.1 159 8.27 8.30 9.39 1.40 114 0.238 0.00154 0.0162 0.118 0.00147 0.0230 24.1
Annual Median 129 13.6 161 8.27 8.31 9.36 1.32 115 0.232 0.00143 0.00653 0.0787 <0.00100 0.00383 25.3

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 11% 11% 0% 67% 0% 0%

% > BCWQGa - - - 0% 0% 11% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 11% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 104 6.27 129 8.19 7.65 8.22 1.07 91.3 0.137 0.00109 <0.00500 0.0653 <0.00100 0.00200 14.2
Annual Maximum 158 16.1 201 8.30 8.49 10.7 2.30 139 0.322 0.00190 0.0779 0.198 0.00289 0.0481 31.7

Annual Mean 125 11.7 152 8.25 8.08 9.38 1.47 110 0.222 0.00147 0.0157 0.109 0.00129 0.0151 22.1
Annual Median 124 13.2 154 8.26 8.12 9.19 1.46 113 0.214 0.00132 0.00565 0.0970 <0.00100 0.00407 21.5

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 44% 0% 67% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 4 5 0 5 0 5 0 0 0 0 0 0 0 0 4

Annual Minimum 109 8.64 - 7.90 - 7.86 - - - - - - - - 14.8
Annual Maximum 160 15.3 - 8.38 - 10.7 - - - - - - - - 28.7

Annual Mean 125 11.5 - 8.17 - 9.29 - - - - - - - - 20.2
Annual Median 115 12.1 - 8.18 - 9.56 - - - - - - - - 18.7

% < LRL 0% 0% - 0% - 0.0% - - - - - - - - 0%

% > BCWQGa - - - 0% - 20% - - - - - - - - 0%

% > BCWQGb - - - - - 20% - - - - - - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.15: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2017

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)
Total Kjeldahl 

(mg/L)
Orthophosph

ate (mg/L)
Phosphorus 

(mg/L)
Sulphate 

(mg/L)

n 4 4 0 4 0 4 0 0 0 0 0 0 0 0 4
Annual Minimum 117 4.31 - 7.97 - 8.64 - - - - - - - - 21.0
Annual Maximum 141 12.7 - 8.20 - 11.6 - - - - - - - - 27.6

Annual Mean 126 9.08 - 8.10 - 9.55 - - - - - - - - 23.3
Annual Median 123 9.66 - 8.12 - 8.97 - - - - - - - - 22.4

% < LRL 0% 0% - 0% - 0.0% - - - - - - - - 0%

% > BCWQGa - - - 0% - 0% - - - - - - - - 0%

% > BCWQGb - - - - - 0% - - - - - - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -

% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 4 5 0 5 0 5 0 0 0 0 0 0 0 0 4

Annual Minimum 118 5.13 - 7.92 - 8.84 - - - - - - - - 21.2
Annual Maximum 132 12.8 - 8.23 - 12.0 - - - - - - - - 26.5

Annual Mean 124 9.21 - 8.16 - 10.2 - - - - - - - - 23.0
Annual Median 123 9.49 - 8.22 - 9.81 - - - - - - - - 22.2

% < LRL 0% 0% - 0% - 0.0% - - - - - - - - 0%

% > BCWQGa - - - 0% - 0% - - - - - - - - 0%

% > BCWQGb - - - - - 0% - - - - - - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.15: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2017

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_WARDB

RG_ELKMOUTH

RG_KERRRD

RG_DSELK

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

Nickel (mg/L)
Selenium 

(mg/L)

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
1.44 0.0580 <0.000100 0.000460 0.0324 <0.0000200 <0.0100 0.000160 <0.000100 0.0480 0.0000510 0.00110 0.00602 0.000000520 0.000552 <0.000500 0.0000730
7.00 0.105 0.000102 0.00111 0.0521 0.0000675 0.0170 0.00330 0.00124 2.71 0.00234 0.00405 0.0716 0.00000315 0.00106 0.00261 0.000224
4.83 0.0856 0.000100 0.000647 0.0435 0.0000287 0.0120 0.000769 0.000333 0.597 0.000602 0.00227 0.0242 0.00000126 0.000776 0.000868 0.000114
5.92 0.0920 <0.000100 0.000580 0.0455 <0.0000200 0.0120 0.000320 <0.000100 0.0950 0.000158 0.00210 0.0152 0.000000770 0.000786 <0.000500 0.000107
0% 0% 73% 0% 0% 73% 36% 0% 55% 0% 0% 0% 0% 0% 0% 73% 0%
0% - 0% - 0% 0% 0% 18% 0% - 0% - 0% 36% 0% - 0%

0% 0% - 0% - - - - 0% 18% 0% - 0% - 0% - -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - - 0%
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.18 0.0562 <0.000100 0.000332 0.0290 <0.0000200 <0.0100 <0.000100 <0.000100 0.0203 0.0000597 0.00103 0.00213 <0.000000500 0.000528 <0.000500 0.000103
4.54 0.0943 0.000107 0.00121 0.0516 0.0000718 0.0113 0.00216 0.00122 2.63 0.00240 0.00440 0.0688 0.00000436 0.000829 0.00262 0.000728
2.89 0.0782 0.000101 0.000600 0.0410 0.0000315 0.0101 0.000680 0.000368 0.674 0.000629 0.00219 0.0201 0.00000138 0.000665 0.00120 0.000325
3.32 0.0820 <0.000100 0.000440 0.0418 <0.0000200 <0.0100 0.000163 <0.000100 0.0880 0.000118 0.00190 0.00501 <0.000000500 0.000680 <0.000500 0.000263
0% 0% 67% 0% 0% 67% 78% 22% 67% 0% 0% 0% 0% 56% 0% 56% 0%
0% - 0% - 0% 0% 0% 33% 0% - 0% - 0% 33% 0% - 0%

0% 0% - 0% - - - - 0% 33% 0% - 0% - 0% - -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - - 0%

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0.712 0.113 <0.000100 0.000230 0.0670 <0.0000200 <0.0100 0.000210 <0.000100 0.0130 <0.0000500 0.00485 0.00110 <0.000000500 0.000762 <0.000500 0.00340
3.32 0.177 0.000146 0.000802 0.108 0.0000720 0.0105 0.00163 0.000618 1.37 0.00102 0.00740 0.0565 0.00000553 0.00120 0.00246 0.00713
2.05 0.151 0.000108 0.000358 0.0901 0.0000280 0.0100 0.000539 0.000181 0.275 0.000219 0.00611 0.0117 0.00000129 0.000971 0.000834 0.00530
2.34 0.154 0.000102 0.000295 0.0912 <0.0000200 <0.0100 0.000330 <0.000100 0.0470 0.0000555 0.00611 0.00301 <0.000000500 0.000968 0.000500 0.00563
0% 0% 50% 0% 0% 67% 92% 0% 67% 0% 42% 0% 0% 58% 0% 50% 0%
0% - 0% - 0% 0% 0% 17% 0% - 0% - 0% 33% 0% - 100%

0% 0% - 0% - - - - 0% 17% 0% - 0% - 0% - -
- - - - - - - - - - - - - - - 0% 0%
- - - - - - - - - - - - - - - 0% 0%
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - - 100%
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

0.978 0.0688 <0.000100 0.000325 0.0377 <0.0000200 <0.0100 <0.000100 <0.000100 0.0183 <0.0000500 0.00163 0.00239 <0.000000500 0.000533 <0.000500 0.000776
3.61 0.104 0.000263 0.00284 0.120 0.000209 0.0112 0.00496 0.00287 5.99 0.00591 0.00945 0.246 0.0000121 0.000891 0.00661 0.00195
2.28 0.0880 0.000134 0.000852 0.0571 0.0000568 0.0101 0.00114 0.000651 1.25 0.00123 0.00343 0.0466 0.00000252 0.000719 0.00170 0.00125
2.56 0.0937 <0.000100 0.000427 0.0473 <0.0000200 <0.0100 0.000170 0.000102 0.0512 0.000118 0.00240 0.00410 0.000000555 0.000729 <0.000500 0.00113
0% 0% 67% 0% 0% 56% 89% 22% 44% 0% 11% 0% 0% 44% 0% 67% 0%
0% - 0% - 0% 22% 0% 22% 0% - 0% - 0% 33% 0% - 0%

0% 0% - 0% - - - - 0% 22% 0% - 0% - 0% - -
- - - - - - - - - - - - - - - 11% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - - 22%
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.15: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2017

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

INTERNATIONAL
BOUNDARY

RG_BORDER

RG_USGOLD

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

Nickel (mg/L)
Selenium 

(mg/L)

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
0.958 0.0682 <0.000100 0.000330 0.0340 <0.0000200 <0.0100 <0.000100 <0.000100 0.0133 <0.0000500 0.00135 0.00168 <0.000000500 0.000521 <0.000500 0.000698
3.66 0.103 0.000178 0.00201 0.0866 0.000138 0.0100 0.00390 0.00216 4.80 0.00453 0.00666 0.144 0.00000595 0.000946 0.00503 0.00158
2.23 0.0853 0.000112 0.000711 0.0518 0.0000388 0.0100 0.000773 0.000443 0.845 0.000784 0.00282 0.0321 0.00000148 0.000703 0.00124 0.00101
2.36 0.0903 <0.000100 0.000420 0.0458 <0.0000200 <0.0100 0.000137 <0.000100 0.0430 0.0000527 0.00210 0.00340 0.000000560 0.000678 <0.000500 0.00102
0% 0% 78% 0% 0% 67% 56% 22% 56% 0% 33% 0% 0% 44% 0% 67% 0%
0% - 0% - 0% 11% 0% 22% 0% - 0% - 0% 33% 0% - 0%

0% 0% - 0% - - - - 0% 22% 0% - 0% - 0% - -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - - 11%
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

0.959 0.0694 <0.000100 0.000347 0.0354 <0.0000200 <0.0100 <0.000100 <0.000100 0.0203 0.0000517 0.00140 0.00218 <0.000000500 0.000528 <0.000500 0.000782
3.61 0.100 0.000134 0.00160 0.0851 0.0000732 <0.0100 0.00195 0.00102 2.21 0.00192 0.00539 0.106 0.00000362 0.000840 0.00254 0.00159
2.10 0.0861 0.000108 0.000626 0.0512 0.0000332 <0.0100 0.000594 0.000333 0.583 0.000536 0.00259 0.0241 0.00000132 0.000691 0.000998 0.00114
2.10 0.0883 <0.000100 0.000407 0.0458 <0.0000200 <0.0100 0.000150 <0.000100 0.0310 0.0000683 0.00213 0.00428 0.000000580 0.000697 <0.000500 0.00116
0% 0% 67% 0% 0% 67% 100% 22% 56% 0% 0% 0% 0% 44% 0% 67% 0%
0% - 0% - 0% 0% 0% 22% 0% - 0% - 0% 33% 0% - 0%

0% 0% - 0% - - - - 0% 22% 0% - 0% - 0% - -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - - 11%
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

0.953 0.0676 <0.000100 0.000313 0.0344 <0.0000200 <0.0100 0.000103 <0.000100 0.0167 <0.0000500 0.00145 0.00178 <0.000000500 0.000514 <0.000500 0.000752
3.36 0.0984 0.000138 0.00138 0.0844 0.0000523 <0.0100 0.00152 0.000698 1.48 0.00129 0.00441 0.0740 0.00000286 0.000842 0.00173 0.00152
1.92 0.0818 0.000107 0.000586 0.0491 0.0000283 <0.0100 0.000502 0.000249 0.403 0.000383 0.00224 0.0177 0.00000107 0.000657 0.000793 0.00104
1.77 0.0847 <0.000100 0.000410 0.0468 <0.0000200 <0.0100 0.000183 <0.000100 0.0327 0.0000623 0.00193 0.00245 0.000000553 0.000614 <0.000500 0.000970
0% 0% 67% 0% 0% 67% 100% 11% 56% 0% 11% 0% 0% 44% 0% 56% 0%
0% - 0% - 0% 0% 0% 22% 0% - 0% - 0% 33% 0% - 0%

0% 0% - 0% - - - - 0% 22% 0% - 0% - 0% - -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - - 11%
4 0 0 0 0 0 0 0 0 0 4 0 0 7 0 0 1

1.12 - - - - - - - - - 0.0000450 - - 0.000000330 - - 0.000874
3.02 - - - - - - - - - 0.00155 - - 0.00000284 - - 0.000874
1.85 - - - - - - - - - 0.000541 - - 0.00000128 - - 0.000874
1.62 - - - - - - - - - 0.000285 - - 0.000000760 - - 0.000874
0% - - - - - - - - - 0% - - 0% - - 0%
0% - - - - - - - - - 0% - - 29% - - 0%

0% - - - - - - - - - 0% - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - 0%
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.15: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2017

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark

% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY

TENMILE CREEK

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

Nickel (mg/L)
Selenium 

(mg/L)

4 0 0 0 0 0 0 0 0 0 4 0 0 7 0 0 1
2.17 - - - - - - - - - 0.0000355 - - 0.000000375 - - 0.000966
3.33 - - - - - - - - - 0.000181 - - 0.00000151 - - 0.000966
2.56 - - - - - - - - - 0.0000834 - - 0.000000776 - - 0.000966
2.38 - - - - - - - - - 0.0000585 - - 0.000000775 - - 0.000966
0% - - - - - - - - - 0% - - 0% - - 0%
0% - - - - - - - - - 0% - - 14% - - 0%
0% - - - - - - - - - 0% - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - 0%
4 0 0 0 0 0 0 0 0 0 4 0 0 7 0 0 1

2.22 - - - - - - - - - 0.0000220 - - 0.000000420 - - 0.000961
2.92 - - - - - - - - - 0.0000730 - - 0.00000142 - - 0.000961
2.49 - - - - - - - - - 0.0000379 - - 0.000000771 - - 0.000961
2.40 - - - - - - - - - 0.0000283 - - 0.000000735 - - 0.000961
0% - - - - - - - - - 0% - - 0% - - 0%
0% - - - - - - - - - 0% - - 14% - - 0%

0% - - - - - - - - - 0% - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - 0%
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.15: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2017

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_WARDB

RG_ELKMOUTH

RG_KERRRD

RG_DSELK

Silver (mg/L)
Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

11 11 11 11 11 11 11 11
<0.0000100 <0.0000100 0.000628 <0.00300 0.00340 <0.00000500 <0.000500 <0.0100
0.0000116 0.0000174 0.00106 0.00948 0.0229 0.00000602 <0.000500 0.0268
0.0000101 0.0000113 0.000875 0.00437 0.00886 0.00000518 <0.000500 0.0126

<0.0000100 <0.0000100 0.000884 0.00302 0.00610 <0.00000500 <0.000500 <0.0100
91% 82% 0% 45% 0% 82% 100% 64%
0% 0% 0% 9% 0% 0% 0% -

0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
9 9 9 9 9 9 9 9

<0.0000100 <0.0000100 0.000567 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.0000136 0.0000208 0.000848 0.0112 0.0250 0.00000583 0.000544 0.0274
0.0000107 0.0000119 0.000725 0.00527 0.00931 0.00000509 0.000283 0.0133

<0.0000100 <0.0000100 0.000760 0.00333 0.00640 <0.00000500 0.000250 <0.0100
78% 67% 0% 33% 11% 89% 11% 67%
0% 0% 0% 0% 0% 0% 0% -

0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

12 12 12 12 12 12 12 12
<0.0000100 <0.0000100 0.000653 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100
0.0000202 0.0000356 0.00116 0.00970 0.0201 0.0000110 0.000508 0.0177
0.0000113 0.0000143 0.000858 0.00403 0.00567 0.00000718 0.000501 0.0111

<0.0000100 <0.0000100 0.000837 <0.00300 <0.00300 0.00000685 <0.000500 <0.0100
75% 67% 0% 58% 58% 25% 92% 83%
0% 0% 0% 0% 0% 0% 8% -

0% - - 0% 0% 0% 0% 0%
- - - - - 0% - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
9 9 9 9 9 9 9 9

<0.0000100 <0.0000100 0.000591 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.0000390 0.000176 0.00116 0.0320 0.0179 0.00000598 0.000655 0.0338
0.0000163 0.0000397 0.000760 0.00824 0.00851 0.00000513 0.000295 0.0138

<0.0000100 <0.0000100 0.000751 0.00307 0.00635 <0.00000500 0.000250 <0.0100
56% 56% 0% 44% 11% 67% 22% 67%
0% 0% 0% 0% 0% 0% 0% -

0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or 
chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration 
observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.15: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2017

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

INTERNATIONAL
BOUNDARY

RG_BORDER

RG_USGOLD

Silver (mg/L)
Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

9 9 9 9 9 9 9 9
<0.0000100 <0.0000100 0.000582 <0.00300 0.00307 <0.00000500 0.000250 <0.0100
0.0000316 0.0000518 0.00101 0.0223 0.0182 0.00000582 <0.000500 0.0269
0.0000126 0.0000164 0.000740 0.00653 0.00847 0.00000509 0.000250 0.0132

<0.0000100 <0.0000100 0.000737 0.00350 0.00665 <0.00000500 0.000250 <0.0100
67% 67% 0% 33% 0% 78% 11% 67%
0% 0% 0% 0% 0% 0% 0% -

0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
9 9 9 9 9 9 9 9

<0.0000100 <0.0000100 0.000583 <0.00300 0.00300 <0.00000500 0.000250 <0.0100
0.0000159 0.0000267 0.00101 0.0104 0.0181 0.00000537 0.000250 0.0258
0.0000117 0.0000145 0.000727 0.00487 0.00833 0.00000508 0.000250 0.0126

<0.0000100 <0.0000100 0.000717 <0.00300 0.00633 <0.00000500 0.000250 <0.0100
67% 56% 0% 56% 0% 78% 0% 67%
0% 0% 0% 0% 0% 0% 0% -

0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
9 9 9 9 9 9 9 9

<0.0000100 <0.0000100 0.000600 <0.00300 0.00313 <0.00000500 0.000250 <0.0100
0.0000282 0.0000203 0.000985 0.00736 0.0417 0.0000101 0.000365 0.0968
0.0000122 0.0000125 0.000700 0.00390 0.0148 0.00000558 0.000274 0.0224

<0.0000100 <0.0000100 0.000700 <0.00300 0.00837 <0.00000500 0.000250 <0.0100
78% 67% 0% 67% 0% 78% 0% 67%
0% 0% 0% 0% 0% 0% 0% -

0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
0 0 0 0 0 7 0 0
- - - - - 0.00000300 - -
- - - - - 0.0000375 - -
- - - - - 0.0000107 - -
- - - - - 0.00000700 - -
- - - - - 29% - -
- - - - - 0% - -

- - - - - 0% - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

Page 8 of 9

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or 
chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration 
observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.15: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2017

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark

% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY

TENMILE CREEK

Silver (mg/L)
Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

0 0 0 0 0 7 0 0
- - - - - 0.00000500 - -
- - - - - <0.0000350 - -
- - - - - 0.00000700 - -
- - - - - 0.00000600 - -
- - - - - 29% - -
- - - - - 0% - -
- - - - - 0% - -
- - - - - - - -
- - - - - - - -

- - - - - - - -

- - - - - - - -
0 0 0 0 0 7 0 0
- - - - - 0.00000400 - -
- - - - - <0.0000350 - -
- - - - - 0.00000400 - -
- - - - - 0.00000400 - -
- - - - - 86% - -
- - - - - 0% - -

- - - - - 0% - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or 
chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration 
observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.16: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2018

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)

Total 
Kjeldahl 
(mg/L)

Orthophosph
ate (mg/L)

Phosphorus 
(mg/L)

Sulphate 
(mg/L)

n 11 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Annual Minimum 89.4 0.200 114 8.15 7.75 8.50 0.620 78.1 0.0254 <0.00100 <0.00500 0.0510 <0.00100 0.00770 15.4
Annual Maximum 166 17.2 218 8.41 8.39 15.8 2.13 128 0.170 0.00180 0.0274 0.163 0.00890 0.0896 54.6

Annual Mean 137 7.45 179 8.28 8.07 11.3 1.37 112 0.0931 0.00120 0.00949 0.0858 0.00346 0.0206 36.5
Annual Median 150 7.20 194 8.28 8.08 10.9 1.44 122 0.0794 0.00115 <0.00500 0.0795 0.00190 0.0151 39.4

% < LRL 0% 0% 0% 0% 0% 0% 0% 0% 0% 42% 58% 0% 17% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 97.5 1.73 121 8.17 8.12 7.33 0.937 79.5 0.0340 <0.00100 <0.00500 0.0568 <0.00100 0.00397 15.2
Annual Maximum 175 18.7 227 8.43 8.63 12.9 2.06 138 0.215 0.00413 0.0119 0.190 0.00195 0.0504 49.3

Annual Mean 129 11.6 164 8.30 8.35 9.52 1.26 107 0.0956 0.00146 0.00737 0.0959 0.00125 0.0142 28.3
Annual Median 131 12.7 160 8.28 8.25 9.26 1.09 107 0.0827 0.00113 0.00540 0.0813 0.00102 0.00828 29.1

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 33% 11% 0% 44% 0% 0%

% > BCWQGa - - - 0% 0% 33% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 33% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 11 12 12 12 12 12 12 12 12 12 12 12 12 12 12

Annual Minimum 133 -0.100 170 8.28 8.01 8.70 <0.500 115 0.745 0.00100 <0.00500 0.142 <0.00100 <0.00200 23.7
Annual Maximum 228 14.9 274 8.53 8.40 17.5 2.17 162 1.50 0.00567 0.0255 0.322 0.00678 0.192 66.0

Annual Mean 196 6.08 236 8.39 8.24 12.4 0.975 146 1.18 0.00260 0.00920 0.201 0.00167 0.0223 51.6
Annual Median 209 5.61 251 8.39 8.23 11.9 0.763 156 1.23 0.00230 0.00505 0.191 0.00115 0.00540 56.1

% < LRL 0% 0% 0% 0% 0% 0% 8% 0% 0% 0% 50% 0% 42% 17% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - 0% - - - - - 0% - - - - - 0%
% > Level 2 Benchmark - - - - - - - - 0% - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_WARDB

RG_ELKMOUTH

RG_KERRRD

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.16: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2018

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)

Total 
Kjeldahl 
(mg/L)

Orthophosph
ate (mg/L)

Phosphorus 
(mg/L)

Sulphate 
(mg/L)

n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Annual Minimum 108 3.10 126 8.19 8.15 7.23 1.04 87.0 0.149 0.00113 <0.00500 0.0793 <0.00100 0.00389 17.7
Annual Maximum 175 18.0 222 8.41 8.64 12.3 2.13 140 0.483 0.00205 0.0146 0.318 0.00377 0.130 45.8

Annual Mean 132 11.8 163 8.31 8.36 9.41 1.34 109 0.253 0.00152 0.00883 0.149 0.00189 0.0318 27.5
Annual Median 132 13.3 160 8.31 8.27 9.19 1.18 111 0.206 0.00137 0.00760 0.112 0.00132 0.00830 28.6

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 11% 0% 33% 0% 0%

% > BCWQGa - - - 0% 0% 22% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 22% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 107 5.77 127 8.18 8.15 6.42 1.07 87.0 0.161 0.00107 0.00510 0.0867 <0.00100 0.00283 17.1
Annual Maximum 188 17.5 232 8.38 8.58 11.7 2.14 137 0.442 0.00250 0.0284 0.288 0.00335 0.0888 49.7

Annual Mean 133 12.2 160 8.31 8.35 9.10 1.34 107 0.238 0.00155 0.00922 0.138 0.00143 0.0237 26.8
Annual Median 129 13.7 153 8.31 8.31 9.21 1.20 108 0.202 0.00143 0.00660 0.103 <0.00100 0.00463 27.6

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 0% 56% 0% 0%

% > BCWQGa - - - 0% 0% 22% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 22% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Annual Minimum 108 6.00 125 8.18 8.11 6.26 0.948 87.9 0.164 0.00112 <0.00500 0.0640 <0.00100 0.00347 17.6
Annual Maximum 182 16.9 232 8.38 8.58 11.0 2.08 149 0.427 0.00230 0.0247 0.255 0.00314 0.0743 47.8

Annual Mean 128 12.1 158 8.29 8.33 8.91 1.29 106 0.239 0.00150 0.00880 0.124 0.00138 0.0187 25.8
Annual Median 124 13.5 153 8.27 8.30 9.15 1.17 106 0.217 0.00137 0.00708 0.110 <0.00100 0.00463 24.3

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 22% 0% 67% 0% 0%

% > BCWQGa - - - 0% 0% 22% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 22% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

RG_GRASMERE

RG_DSELK

RG_USGOLD

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.16: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2018

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)

Total 
Kjeldahl 
(mg/L)

Orthophosph
ate (mg/L)

Phosphorus 
(mg/L)

Sulphate 
(mg/L)

n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Annual Minimum 109 6.32 131 8.18 7.73 6.04 1.08 88.6 0.187 0.00127 <0.00500 0.0777 <0.00100 0.00313 17.3
Annual Maximum 184 14.9 230 8.37 8.56 10.4 2.30 146 0.420 0.00323 0.0378 0.208 0.00315 0.0374 46.2

Annual Mean 128 11.5 159 8.29 8.22 8.73 1.43 107 0.250 0.00181 0.0101 0.117 0.00143 0.0107 24.9
Annual Median 121 13.4 147 8.29 8.16 8.88 1.36 106 0.223 0.00167 0.00693 0.0988 <0.00100 0.00450 22.4

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 33% 0% 56% 0% 0%

% > BCWQGa - - - 0% 0% 33% - 0% 0% 0% 0% 0% - - 0%

% > BCWQGb - - - - - 33% - - 0% 0% 0% - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Annual Minimum 94.9 - - - - - - - - - - - - - 11.2
Annual Maximum 166 - - - - - - - - - - - - - 41.4

Annual Mean 124 - - - - - - - - - - - - - 24.5
Annual Median 117 - - - - - - - - - - - - - 22.6

% < LRL 0% - - - - - - - - - - - - - 0%

% > BCWQGa - - - - - - - - - - - - - - 0%

% > BCWQGb - - - - - - - - - - - - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Annual Minimum 114 - - - - - - - - - - - - - 10.4
Annual Maximum 138 - - - - - - - - - - - - - 29.6

Annual Mean 124 - - - - - - - - - - - - - 22.6
Annual Median 121 - - - - - - - - - - - - - 25.1

% < LRL 0% - - - - - - - - - - - - - 0%

% > BCWQGa - - - - - - - - - - - - - - 0%

% > BCWQGb - - - - - - - - - - - - - - -

% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -
n 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Annual Minimum 116 - - - - - - - - - - - - - 17.0
Annual Maximum 138 - - - - - - - - - - - - - 27.2

Annual Mean 127 - - - - - - - - - - - - - 23.8
Annual Median 126 - - - - - - - - - - - - - 25.6

% < LRL 0% - - - - - - - - - - - - - 0%

% > BCWQGa - - - - - - - - - - - - - - 0%

% > BCWQGb - - - - - - - - - - - - - - -
% > Level 1 Benchmark - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table H.B.16: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2018

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline

RG_WARDB

RG_ELKMOUTH

RG_KERRRD

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
1.74 0.0602 <0.000100 0.000415 0.0285 <0.0000200 <0.0100 <0.000100 <0.000100 0.0450 0.0000610 0.00132 0.00701 <0.000000500 0.000479
8.13 0.107 0.000112 0.00145 0.0518 0.0000774 0.0220 0.00294 0.00144 3.11 0.00385 0.00418 0.0806 0.00000394 0.000861
5.22 0.0899 0.000101 0.000581 0.0405 0.0000249 0.0145 0.000405 0.000229 0.377 0.000490 0.00216 0.0184 0.00000103 0.000748
5.32 0.0960 <0.000100 0.000510 0.0411 <0.0000200 0.0145 0.000165 <0.000100 0.0940 0.000135 0.00195 0.0122 0.000000767 0.000796
0% 0% 92% 0% 0% 83% 33% 17% 58% 0% 0% 0% 0% 17% 0%
0% - 0% - 0% 0% 0% 8% 0% - 0% - 0% 17% 0%
0% 0% - 0% - - - - 0% 8% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.46 0.0641 <0.000100 0.000307 0.0270 <0.0000200 <0.0100 <0.000100 <0.000100 0.0120 <0.0000500 0.00112 0.00166 <0.000000500 0.000519
6.50 0.105 0.000108 0.00108 0.0570 0.0000661 0.0170 0.00205 0.00102 2.23 0.00227 0.00328 0.0580 0.00000283 0.000883
3.21 0.0843 0.000101 0.000521 0.0394 0.0000258 0.0115 0.000414 0.000243 0.380 0.000421 0.00200 0.0147 0.000000935 0.000681
3.07 0.0913 <0.000100 0.000403 0.0406 <0.0000200 <0.0100 0.000117 <0.000100 0.0260 0.0000743 0.00180 0.00369 0.000000530 0.000712
0% 0% 89% 0% 0% 78% 67% 33% 67% 0% 22% 0% 0% 33% 0%
0% - 0% - 0% 0% 0% 11% 0% - 0% - 0% 22% 0%
0% 0% - 0% - - - - 0% 11% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0.822 0.113 <0.000100 0.000200 0.0646 <0.0000200 <0.0100 0.000160 <0.000100 <0.0100 <0.0000500 0.00458 0.000800 <0.000000500 0.000794
3.97 0.188 0.000182 0.00155 0.113 0.000155 0.0102 0.00388 0.00145 3.34 0.00221 0.00780 0.128 0.00000742 0.00115
2.30 0.160 0.000111 0.000376 0.0887 0.0000314 0.0100 0.000583 0.000216 0.338 0.000257 0.00683 0.0142 0.00000123 0.00101
2.11 0.160 0.000102 0.000265 0.0874 <0.0000200 <0.0100 0.000280 <0.000100 0.0507 0.0000555 0.00695 0.00284 0.000000510 0.00101
0% 0% 50% 0% 0% 83% 92% 0% 75% 8% 50% 0% 0% 50% 0%
0% - 0% - 0% 8% 0% 8% 0% - 0% - 0% 8% 0%
0% 0% - 0% - - - - 0% 8% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.16: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2018

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

RG_DSELK

RG_USGOLD

Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
1.29 0.0717 <0.000100 0.000322 0.0333 <0.0000200 <0.0100 0.000103 <0.000100 0.0133 <0.0000500 0.00147 0.00183 <0.000000500 0.000561
4.84 0.114 0.000152 0.00169 0.0856 0.000116 0.0124 0.00334 0.00162 3.81 0.00319 0.00614 0.105 0.00000576 0.000870
2.45 0.0916 0.000110 0.000621 0.0502 0.0000377 0.0103 0.000719 0.000380 0.720 0.000658 0.00294 0.0240 0.00000171 0.000702
2.43 0.0943 <0.000100 0.000387 0.0476 <0.0000200 <0.0100 0.000126 <0.000100 0.0267 0.0000633 0.00230 0.00324 0.000000543 0.000719
0% 0% 78% 0% 0% 78% 78% 0% 67% 0% 11% 0% 0% 33% 0%
0% - 0% - 0% 0% 0% 22% 0% - 0% - 0% 22% 0%
0% 0% - 0% - - - - 0% 22% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.30 0.0745 <0.000100 0.000300 0.0342 <0.0000200 <0.0100 <0.000100 <0.000100 0.0120 <0.0000500 0.00161 0.00182 <0.000000500 0.000560
5.50 0.120 0.000132 0.00143 0.0910 0.0000890 0.0138 0.00231 0.00114 2.50 0.00251 0.00610 0.0994 0.00000448 0.000941
2.47 0.0900 0.000107 0.000575 0.0485 0.0000334 0.0105 0.000588 0.000323 0.569 0.000551 0.00266 0.0207 0.00000134 0.000684
2.53 0.0913 <0.000100 0.000387 0.0455 <0.0000200 <0.0100 0.000127 <0.000100 0.0317 0.0000605 0.00223 0.00314 0.000000547 0.000697
0% 0% 78% 0% 0% 78% 78% 11% 67% 0% 22% 0% 0% 33% 0%
0% - 0% - 0% 0% 0% 22% 0% - 0% - 0% 22% 0%
0% 0% - 0% - - - - 0% 22% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

1.27 0.0722 <0.000100 0.000320 0.0338 <0.0000200 <0.0100 <0.000100 <0.000100 0.0140 <0.0000500 0.00153 0.00196 <0.000000500 0.000550
5.24 0.121 0.000125 0.00136 0.0908 0.0000720 0.0138 0.00197 0.00108 2.34 0.00219 0.00612 0.0919 0.00000338 0.00103
2.34 0.0888 0.000105 0.000552 0.0480 0.0000306 0.0104 0.000521 0.000288 0.487 0.000474 0.00261 0.0184 0.00000116 0.000685
2.02 0.0910 <0.000100 0.000377 0.0433 <0.0000200 <0.0100 0.000132 <0.000100 0.0187 0.0000797 0.00207 0.00344 0.000000507 0.000658
0% 0% 78% 0% 0% 78% 78% 22% 67% 0% 11% 0% 0% 44% 0%
0% - 0% - 0% 0% 0% 22% 0% - 0% - 0% 22% 0%
0% 0% - 0% - - - - 0% 22% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.16: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2018

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY
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Dissolved 
Chloride 
(mg/L)

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
1.34 0.0740 <0.000100 0.000330 0.0369 <0.0000200 <0.0100 <0.000100 <0.000100 0.0133 <0.0000500 0.00162 0.00161 <0.000000500 0.000549
5.22 0.118 0.000110 0.000895 0.0826 0.0000467 0.0125 0.00128 0.000524 1.15 0.00106 0.00388 0.0556 0.00000246 0.000942
2.27 0.0877 0.000102 0.000478 0.0463 0.0000230 0.0103 0.000295 0.000166 0.207 0.000242 0.00223 0.0122 0.000000829 0.000662
1.88 0.0890 <0.000100 0.000383 0.0427 <0.0000200 <0.0100 0.000127 <0.000100 0.0230 0.0000935 0.00200 0.00238 0.000000557 0.000648
0% 0% 67% 0% 0% 89% 89% 11% 67% 0% 22% 0% 0% 44% 0%
0% - 0% - 0% 0% 0% 11% 0% - 0% - 0% 11% 0%
0% 0% - 0% - - - - 0% 11% 0% - 0% - 0%

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
4 0 0 0 0 0 0 0 0 0 4 0 0 2 0

1.14 - - - - - - - - - 0.0000590 - - 0.000000665 -
4.89 - - - - - - - - - 0.000548 - - 0.00000220 -
2.48 - - - - - - - - - 0.000227 - - 0.00000143 -
1.95 - - - - - - - - - 0.000150 - - 0.00000143 -
0% - - - - - - - - - 0% - - 0% -
0% - - - - - - - - - 0% - - 50% -
0% - - - - - - - - - 0% - - - -

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
4 0 0 0 0 0 0 0 0 0 4 0 0 2 0

2.22 - - - - - - - - - 0.0000380 - - 0.000000650 -
3.55 - - - - - - - - - 0.000284 - - 0.00000106 -
2.64 - - - - - - - - - 0.000103 - - 0.000000858 -
2.39 - - - - - - - - - 0.0000455 - - 0.000000858 -
0% - - - - - - - - - 0% - - 0% -
0% - - - - - - - - - 0% - - 0% -
0% - - - - - - - - - 0% - - - -

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
4 0 0 0 0 0 0 0 0 0 4 0 0 2 0

2.22 - - - - - - - - - 0.0000375 - - 0.000000470 -
2.98 - - - - - - - - - 0.0000920 - - 0.000000870 -
2.52 - - - - - - - - - 0.0000511 - - 0.000000670 -
2.45 - - - - - - - - - 0.0000375 - - 0.000000670 -
0% - - - - - - - - - 50% - - 0% -
0% - - - - - - - - - 0% - - 0% -
0% - - - - - - - - - 0% - - - -

- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the 
most conservative concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.16: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2018

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline

RG_WARDB

RG_ELKMOUTH

RG_KERRRD

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

12 12 12 12 12 12 12 12 12 12
<0.000500 0.0000720 <0.0000100 <0.0000100 0.000616 <0.00300 <0.00300 <0.00000500 <0.000500 <0.0100

0.00288 0.000137 0.0000122 0.0000232 0.00108 0.0128 0.0302 0.00000710 0.000502 0.0270
0.000703 0.000106 0.0000102 0.0000111 0.000882 0.00384 0.00843 0.00000522 0.000500 0.0137

<0.000500 0.000108 <0.0000100 <0.0000100 0.000916 <0.00300 0.00655 <0.00000500 <0.000500 0.0101
83% 0% 92% 92% 0% 83% 8% 83% 92% 50%

- 0% 0% 0% 0% 8% 0% 0% 8% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 0% - - - - - - - -
9 9 9 9 9 9 9 9 9 9

<0.000500 0.000124 <0.0000100 <0.0000100 0.000567 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.00216 0.000883 0.0000108 0.0000181 0.00109 0.00907 0.0259 0.00000522 <0.000500 0.0216
0.000750 0.000392 0.0000101 0.0000109 0.000734 0.00385 0.00845 0.00000502 0.000255 0.0123

<0.000500 0.000388 <0.0000100 <0.0000100 0.000740 <0.00300 0.00558 <0.00000500 0.000250 <0.0100
56% 0% 89% 89% 0% 78% 33% 89% 11% 78%

- 0% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 0% - - - - - - - -
12 12 12 12 12 12 12 12 12 12

<0.000500 0.00375 <0.0000100 <0.0000100 0.000704 <0.00300 <0.00300 0.00000520 <0.000500 <0.0100
0.00459 0.00791 0.0000374 0.0000740 0.00108 0.0181 0.0261 0.0000134 <0.000500 0.0240
0.000893 0.00635 0.0000123 0.0000155 0.000942 0.00426 0.00787 0.00000828 <0.000500 0.0126
0.000515 0.00688 <0.0000100 <0.0000100 0.000981 <0.00300 0.00362 0.00000760 <0.000500 <0.0100

50% 0% 92% 75% 0% 92% 42% 0% 100% 67%
- 100% 0% 0% 0% 0% 0% 0% 33% -
- - 0% - - 0% 0% 0% 0% 0%

0% 0% - - - - - 0% - -
0% 0% - - - - - - - -
0% - - - - - - - - -

- 100% - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened 
using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station was used to estimate the guidelines or benchmark. 
All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.16: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2018

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_GRASMERE

RG_DSELK

RG_USGOLD

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

9 9 9 9 9 9 9 9 9 9
<0.000500 0.000770 <0.0000100 <0.0000100 0.000590 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100

0.00406 0.00249 0.0000230 0.0000444 0.00101 0.0162 0.0261 0.00000610 <0.000500 0.0230
0.00115 0.00139 0.0000125 0.0000160 0.000730 0.00541 0.00922 0.00000525 0.000275 0.0121

<0.000500 0.00147 <0.0000100 <0.0000100 0.000741 <0.00300 0.00587 <0.00000500 0.000250 <0.0100
78% 0% 78% 78% 0% 78% 22% 56% 11% 67%

- 11% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 44% - - - - - - - -
9 9 9 9 9 9 9 9 9 9

<0.000500 0.000891 <0.0000100 <0.0000100 0.000601 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.00265 0.00243 0.0000152 0.0000313 0.00113 0.0115 0.0626 0.0000177 0.000571 0.184
0.000975 0.00126 0.0000111 0.0000141 0.000728 0.00472 0.0132 0.00000643 0.000286 0.0302

<0.000500 0.00118 <0.0000100 <0.0000100 0.000709 <0.00300 0.00627 <0.00000500 0.000250 <0.0100
78% 0% 78% 78% 0% 78% 11% 56% 11% 67%

- 11% 0% 0% 0% 0% 11% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 11% - - - - - - - -
9 9 9 9 9 9 9 9 9 9

<0.000500 0.000832 <0.0000100 <0.0000100 0.000581 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100
0.00250 0.00228 0.0000138 0.0000245 0.00115 0.0104 0.0247 0.00000589 <0.000500 0.0219
0.000890 0.00123 0.0000109 0.0000130 0.000714 0.00437 0.00876 0.00000519 0.000263 0.0117

<0.000500 0.00114 <0.0000100 <0.0000100 0.000687 <0.00300 0.00607 <0.00000500 0.000250 <0.0100
67% 0% 67% 78% 0% 78% 11% 67% 11% 67%

- 11% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 11% - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened 
using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station was used to estimate the guidelines or benchmark. 
All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.16: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2018

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

FOREBAY

TENMILE CREEK

INTERNATIONAL
BOUNDARY

RG_BORDER

Nickel (mg/L)
Selenium 

(mg/L)
Silver (mg/L)

Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc 
(mg/L)

Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

9 9 9 9 9 9 9 9 9 9
<0.000500 0.000922 <0.0000100 <0.0000100 0.000605 <0.00300 <0.00300 <0.00000500 0.000250 <0.0100

0.00140 0.00219 0.0000103 0.0000177 0.00105 0.00517 0.0263 0.00000553 <0.000500 0.0249
0.000619 0.00120 0.0000100 0.0000109 0.000705 0.00324 0.00939 0.00000509 0.000287 0.0124

<0.000500 0.00113 <0.0000100 <0.0000100 0.000672 <0.00300 0.00665 <0.00000500 0.000250 <0.0100
67% 0% 89% 78% 0% 89% 22% 56% 11% 67%

- 11% 0% 0% 0% 0% 0% 0% 0% -
- - 0% - - 0% 0% 0% 0% 0%

0% - - - - - - - - -
0% - - - - - - - - -
0% - - - - - - - - -

- 11% - - - - - - - -
0 0 0 0 0 0 0 0 0 0
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
0 0 0 0 0 0 0 0 0 0
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -

- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
0 0 0 0 0 0 0 0 0 0
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened 
using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that station was used to estimate the guidelines or benchmark. 
All summary statistics are reported to 3 significant figures.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.17: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2019

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)
Total Kjeldahl 

(mg/L)
Orthophosph

ate (mg/L)
Phosphorus 

(mg/L)
Sulphate 

(mg/L)

Dissolved 
Chloride 
(mg/L)

n 12 12 12 12 12 12 12 12 12 12 12 12 12 11 12 12
Annual Minimum 93.0 0 114 8.09 7.14 6.50 <0.500 83.0 0.0594 <0.00100 <0.00500 0.0540 <0.00100 0.00320 16.8 1.71
Annual Maximum 171 16.1 226 8.23 8.75 16.7 2.24 164 0.176 0.00318 0.0493 0.207 0.00890 0.0368 51.6 8.32

Annual Mean 140 7.09 176 8.16 8.09 11.2 1.36 119 0.124 0.00146 0.0218 0.110 0.00260 0.0122 37.2 5.08
Annual Median 141 7.07 183 8.16 8.07 10.8 1.35 117 0.132 0.00115 0.0170 0.109 0.00155 0.0105 41.9 5.16

% < LRL 0% 0% 0% 0% 0% 0% 8% 0% 0% 42% 8% 0% 25% 0% 0% 0%
% > BCWQGa - - - 0% 0% 17% - 0% 0% 0% 0% 0% - - 0% 0%
% > BCWQGb - - - - - 17% - - 0% 0% 0% - - - - 0%

% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - - -
n - - - - - - - - - - - - - - - -

Annual Minimum - - - - - - - - - - - - - - - -
Annual Maximum - - - - - - - - - - - - - - - -

Annual Mean - - - - - - - - - - - - - - - -
Annual Median - - - - - - - - - - - - - - - -

% < LRL - - - - - - - - - - - - - - - -
% > BCWQGa - - - - - - - - - - - - - - - -
% > BCWQGb - - - - - - - - - - - - - - - -

% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

Annual Minimum 96.1 5.97 114 8.09 8.20 8.36 0.654 91.3 0.0896 0.00101 0.00599 0.0595 <0.00100 0.00212 15.5 1.40
Annual Maximum 140 20.2 168 8.37 8.62 11.1 1.76 130 0.191 0.00232 0.0164 0.126 0.00132 0.0130 34.3 4.29

Annual Mean 125 13.2 143 8.24 8.37 9.78 1.10 108 0.118 0.00140 0.00936 0.0920 0.00111 0.00661 25.8 2.75
Annual Median 130 12.5 145 8.22 8.32 9.72 0.984 110 0.107 0.00123 0.00878 0.0890 0.00106 0.00497 24.9 2.86

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 0% 25% 0% 0% 0%
% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 0% - - 0% 0%
% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - - 0%

% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 12 12 12 12 12 12 12 12 12 12 12 12 12 11 12 12

Annual Minimum 144 -0.0200 162 8.21 7.99 6.90 <0.500 115 0.682 0.00110 <0.00500 0.0730 <0.00100 <0.00200 28.2 0.852
Annual Maximum 238 14.0 284 8.37 8.47 16.8 1.91 210 1.29 0.00540 0.0726 0.458 0.00383 0.0429 68.1 4.47

Annual Mean 200 5.85 223 8.29 8.24 12.2 0.936 155 1.09 0.00225 0.0205 0.274 0.00157 0.0118 50.2 2.35
Annual Median 212 4.78 234 8.30 8.25 12.1 0.775 154 1.18 0.00183 0.00925 0.263 0.00130 0.00360 54.8 2.36

% < LRL 0% 0% 0% 0% 0% 0% 17% 0% 0% 0% 17% 0% 42% 36% 0% 0%
% > BCWQGa - - - 0% 0% 8% - 0% 0% 0% 0% 0% - - 0% 0%
% > BCWQGb - - - - - 8% - - 0% 0% 0% - - - - 0%

% > Level 1 Benchmark - - 0% - - - - - 0% - - - - - 0% -
% > Level 2 Benchmark - - - - - - - - 0% - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA River Guideline - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.  Data for Montana stations (International Boundary, Tenmile, and Forebay) not available at time of reporting.

RG_WARDB

RG_USELK

RG_KERRRD

RG_ELKMOUTH
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Table H.B.17: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2019

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)
Total Kjeldahl 

(mg/L)
Orthophosph

ate (mg/L)
Phosphorus 

(mg/L)
Sulphate 

(mg/L)

Dissolved 
Chloride 
(mg/L)

n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Annual Minimum 106 0.657 128 8.05 8.00 8.35 0.807 99.4 0.178 0.00114 0.00561 0.0807 <0.00100 0.00235 17.2 1.26
Annual Maximum 182 20.1 225 8.34 8.72 12.3 1.83 161 0.389 0.00259 0.0271 3.31 0.00207 0.0114 50.9 6.08

Annual Mean 139 11.4 162 8.24 8.33 10.1 1.18 118 0.258 0.00163 0.0125 0.432 0.00112 0.00589 29.8 2.84

Annual Median 135 11.9 160 8.26 8.37 9.98 1.05 114 0.229 0.00158 0.0115 0.119 0.00100 0.00449 28.5 2.54

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 0% 0% 0% 50% 0% 0% 0%

% > BCWQGa - - - 0% 0% 0% - 0% 0% 0% 0% 20% - - 0% 0%

% > BCWQGb - - - - - 0% - - 0% 0% 0% - - - - 0%
% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Annual Minimum 105 1.43 127 8.18 7.96 7.53 0.739 99.0 0.210 <0.00100 0.00723 0.0553 <0.00100 0.00218 17.4 1.37
Annual Maximum 178 18.5 216 8.31 8.55 13.0 1.76 148 0.377 0.00263 0.0128 0.116 0.00180 0.0100 44.8 4.97

Annual Mean 136 11.4 159 8.25 8.35 10.1 1.16 116 0.260 0.00162 0.0104 0.0926 0.00114 0.00504 28.9 2.68
Annual Median 135 11.7 155 8.25 8.39 10.1 1.12 114 0.233 0.00131 0.0103 0.0927 0.00103 0.00334 27.4 2.39

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 10% 0% 0% 30% 0% 0% 0%
% > BCWQGa - - - 0% 0% 10% - 0% 0% 0% 0% 0% - - 0% 0%
% > BCWQGb - - - - - 10% - - 0% 0% 0% - - - - 0%

% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Annual Minimum 108 1.45 121 8.18 8.05 7.69 0.856 97.0 0.194 <0.00100 0.00876 0.0525 <0.00100 0.00223 18.2 1.47
Annual Maximum 171 19.1 200 8.30 8.56 12.9 1.72 142 0.342 0.00309 0.0148 0.163 0.00122 0.0107 40.9 4.61

Annual Mean 135 11.6 149 8.26 8.33 9.97 1.24 114 0.253 0.00179 0.0117 0.106 0.00105 0.00479 28.2 2.61
Annual Median 133 12.0 142 8.27 8.33 9.86 1.19 112 0.238 0.00161 0.0116 0.107 0.00102 0.00299 26.9 2.38

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 20% 0% 0% 40% 0% 0% 0%
% > BCWQGa - - - 0% 0% 10% - 0% 0% 0% 0% 0% - - 0% 0%
% > BCWQGb - - - - - 10% - - 0% 0% 0% - - - - 0%

% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Annual Minimum 111 2.26 139 8.15 8.05 7.70 0.736 103 0.206 <0.00100 0.00723 0.0625 <0.00100 <0.00200 18.6 1.58
Annual Maximum 164 17.6 185 8.31 8.61 12.5 1.66 140 0.309 0.00257 0.0161 0.146 0.00113 0.00662 35.5 3.81

Annual Mean 136 11.0 159 8.25 8.32 9.87 1.14 114 0.243 0.00176 0.0116 0.103 0.00104 0.00394 27.1 2.51
Annual Median 137 11.2 156 8.26 8.34 9.80 1.13 111 0.232 0.00165 0.0111 0.101 0.00103 0.00344 27.7 2.48

% < LRL 0% 0% 0% 0% 0% 0.0% 0% 0% 0% 10% 0% 0% 40% 20% 0% 0%
% > BCWQGa - - - 0% 0% 10% - 0% 0% 0% 0% 0% - - 0% 0%
% > BCWQGb - - - - - 10% - - 0% 0% 0% - - - - 0%

% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.  Data for Montana stations (International Boundary, Tenmile, and Forebay) not available at time of reporting.

RG_DSELK

RG_GRASMERE

RG_USGOLD

RG_BORDER
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Table H.B.17: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2019

Station Summary Statistic
Total Hardness 
(CaCO3 mg/L)

Temperature 
(Degrees C)

Total 
Dissolved 

Solids 
(mg/L)

Lab pH Field pH
Dissolved 
Oxygen 
(mg/L)

Dissolved 
Organic 
Carbon 
(mg/L)

Alkalinity 
(CaCO3 
mg/L)

Nitrate (mg/L) Nitrite (mg/L)
Ammonia 

(mg/L)
Total Kjeldahl 

(mg/L)
Orthophosph

ate (mg/L)
Phosphorus 

(mg/L)
Sulphate 

(mg/L)

Dissolved 
Chloride 
(mg/L)

n 7 0 0 0 0 0 0 7 0 0 7 0 7 7 6 6
Annual Minimum 107 - - - - - - 96.7 - - <0.00500 - <0.00100 0.00353 23.9 2.83
Annual Maximum 153 - - - - - - 123 - - 0.0357 - 0.00137 0.0124 32.7 3.93

Annual Mean 127 - - - - - - 109 - - 0.0145 - 0.00105 0.00751 26.6 3.24
Annual Median 122 - - - - - - 108 - - 0.0115 - <0.00100 0.00683 25.5 3.23

% < LRL 0% - - - - - - 0% - - 29% - 86% 0% 0% 0%
% > BCWQGa - - - - - - - 0% - - 0% - - - 0% 0%
% > BCWQGb - - - - - - - - - - 0% - - - - 0%

% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 6 0 0 0 0 0 0 6 0 0 6 0 6 6 5 5

Annual Minimum 123 - - - - - - 106 - - <0.00500 - <0.00100 0.00279 26.5 2.83
Annual Maximum 145 - - - - - - 117 - - 0.0124 - 0.00137 0.00536 31.2 3.23

Annual Mean 131 - - - - - - 110 - - 0.00655 - 0.00111 0.00398 27.9 3.06
Annual Median 129 - - - - - - 109 - - 0.00501 - <0.00100 0.00360 27.1 3.08

% < LRL 0% - - - - - - 0% - - 50% - 67% 0% 0% 0%
% > BCWQGa - - - - - - - 0% - - 0% - - - 0% 0%

% > BCWQGb - - - - - - - - - - 0% - - - - 0%

% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -
n 7 0 0 0 0 0 0 7 0 0 7 0 7 7 6 6

Annual Minimum 125 - - - - - - 105 - - <0.00500 - <0.00100 0.00340 27.0 2.72
Annual Maximum 142 - - - - - - 120 - - 0.0212 - 0.00128 0.00542 32.3 3.98

Annual Mean 133 - - - - - - 112 - - 0.0111 - 0.00111 0.00427 28.5 3.29
Annual Median 134 - - - - - - 109 - - 0.0123 - 0.00102 0.00388 27.7 3.23

% < LRL 0% - - - - - - 0% - - 43% - 43% 0% 0% 0%
% > BCWQGa - - - - - - - 0% - - 0% - - - 0% 0%
% > BCWQGb - - - - - - - - - - 0% - - - - 0%

% > Level 1 Benchmark - - - - - - - - - - - - - - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - -

EPA Lake Guideline - - - - - - - - - - - - - - - -

> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.

a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.  Data for Montana stations (International Boundary, Tenmile, and Forebay) not available at time of reporting.

INTERNATIONAL 
BOUNDARY

FOREBAY

TENMILE CREEK
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Table H.B.17: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2019

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline

RG_WARDB

RG_USELK

RG_KERRRD

RG_ELKMOUTH

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

Nickel (mg/L)
Selenium 

(mg/L)

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0.0607 <0.000100 0.000400 0.0295 <0.0000200 <0.0100 0.000100 <0.000100 0.0460 <0.0000500 0.00130 0.00578 <0.000000500 0.000516 <0.000500 0.0000812
0.105 0.000110 0.000738 0.0487 0.0000388 0.0280 0.000997 0.000708 1.23 0.00127 0.00257 0.0462 0.00000224 0.000804 0.00128 0.000153
0.0848 0.000101 0.000530 0.0394 0.0000226 0.0167 0.000291 0.000187 0.260 0.000306 0.00198 0.0167 0.000000878 0.000690 0.000612 0.000114
0.0877 <0.000100 0.000519 0.0389 <0.0000200 0.0145 0.000187 <0.000100 0.0898 0.000119 0.00204 0.0159 0.000000700 0.000692 <0.000500 0.000110

0% 83% 0% 0% 75% 33% 0% 58% 0% 8% 0% 0% 8% 0% 75% 0%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 17% 0% - 0%

0% - 0% - - - - 0% 8% 0% - 0% - 0% - -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0%
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

0.0610 <0.000100 0.000327 0.0260 <0.0000200 <0.0100 0.000105 <0.000100 0.0127 0.0000517 0.00114 0.00177 <0.000000500 0.000502 <0.000500 0.000100
0.0931 0.000100 0.000548 0.0403 0.0000213 0.0113 0.000333 0.000195 0.314 0.000448 0.00201 0.0182 0.000000986 0.000709 0.000568 0.000674
0.0783 0.000100 0.000408 0.0350 0.0000202 0.0102 0.000195 0.000130 0.123 0.000188 0.00160 0.00773 0.000000680 0.000602 0.000520 0.000373
0.0783 <0.000100 0.000381 0.0378 <0.0000200 <0.0100 0.000150 0.000100 0.0462 0.0000978 0.00167 0.00389 0.000000568 0.000592 <0.000500 0.000366

0% 88% 0% 0% 75% 63% 13% 50% 0% 0% 0% 0% 38% 0% 63% 0%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 0% 0% - 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 0%

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0.109 <0.000100 0.000220 0.0652 <0.0000200 <0.0100 0.000200 <0.000100 <0.0100 <0.0000500 0.00422 0.000720 <0.000000500 0.000720 <0.000500 0.00356
0.189 0.000105 0.000432 0.103 0.0000345 <0.0100 0.000835 0.000250 0.493 0.000360 0.00840 0.0262 0.00000263 0.00113 0.00122 0.00743
0.148 0.000101 0.000304 0.0863 0.0000225 <0.0100 0.000368 0.000130 0.134 0.000128 0.00625 0.00681 0.000000980 0.000948 0.000637 0.00589
0.138 <0.000100 0.000265 0.0891 <0.0000200 <0.0100 0.000273 <0.000100 0.0482 0.0000578 0.00655 0.00350 <0.000000500 0.000975 <0.000500 0.00632
0% 75% 0% 0% 67% 100% 0% 67% 8% 50% 0% 0% 58% 0% 67% 0%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 25% 0% - 100%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - -
- - - - - - - - - - - - - - 0% 0%
- - - - - - - - - - - - - - 0% 0%
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 100%
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> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.  Data for Montana stations (International Boundary, Tenmile, and Forebay) not available at time of reporting.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.17: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2019

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean

Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_DSELK

RG_GRASMERE

RG_USGOLD

RG_BORDER

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

Nickel (mg/L)
Selenium 

(mg/L)

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.0745 <0.000100 0.000319 0.0341 <0.0000200 <0.0100 0.000112 <0.000100 0.0151 <0.0000500 0.00153 0.00159 <0.000000500 0.000536 <0.000500 0.000842
0.106 0.000100 0.000465 0.0599 0.0000221 0.0167 0.000455 0.000166 0.261 0.000319 0.00307 0.0149 0.00000113 0.000845 0.000673 0.00174
0.0871 0.000100 0.000389 0.0458 0.0000202 0.0109 0.000225 0.000112 0.0761 0.000122 0.00222 0.00670 0.000000675 0.000667 0.000528 0.00122

0.0825 <0.000100 0.000383 0.0450 <0.0000200 <0.0100 0.000151 <0.000100 0.0246 0.0000662 0.00206 0.00386 0.000000524 0.000657 <0.000500 0.00115

0% 90% 0% 0% 90% 60% 0% 70% 0% 10% 0% 0% 50% 0% 60% 0%

- 0% - 0% 0% 0% 0% 0% - 0% - 0% 0% 0% - 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 20%

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.0751 <0.000100 0.000306 0.0330 <0.0000200 <0.0100 0.000109 <0.000100 0.0124 <0.0000500 0.00145 0.00168 <0.000000500 0.000534 <0.000500 0.000730
0.111 0.000104 0.000470 0.0586 0.0000205 0.0157 0.000335 0.000139 0.192 0.000262 0.00317 0.0131 0.000000985 0.000870 0.000558 0.00170
0.0890 0.000100 0.000387 0.0455 0.0000201 0.0107 0.000180 0.000109 0.0640 0.000106 0.00224 0.00605 0.000000624 0.000673 0.000513 0.00123
0.0878 <0.000100 0.000380 0.0448 <0.0000200 <0.0100 0.000142 <0.000100 0.0246 0.0000548 0.00215 0.00344 <0.000000500 0.000668 <0.000500 0.00117

0% 90% 0% 0% 90% 80% 0% 70% 0% 10% 0% 0% 60% 0% 60% 0%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 0% 0% - 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 20%

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.0662 <0.000100 0.000297 0.0352 <0.0000200 <0.0100 0.000112 <0.000100 0.0115 <0.0000500 0.00155 0.00148 <0.000000500 0.000533 <0.000500 0.000848
0.105 <0.000100 0.000448 0.0590 0.0000201 0.0150 0.000321 0.000138 0.196 0.000282 0.00323 0.0123 0.000000998 0.000864 0.000514 0.00180
0.0874 <0.000100 0.000373 0.0450 0.0000200 0.0106 0.000166 0.000106 0.0544 0.000103 0.00220 0.00556 0.000000606 0.000662 0.000503 0.00120
0.0879 <0.000100 0.000372 0.0434 <0.0000200 <0.0100 0.000136 <0.000100 0.0249 0.0000536 0.00214 0.00360 0.000000512 0.000665 <0.000500 0.00114

0% 100% 0% 0% 90% 80% 0% 70% 0% 10% 0% 0% 50% 0% 70% 0%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 0% 0% - 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 10%

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.0762 <0.000100 0.000317 0.0365 <0.0000200 <0.0100 0.000103 <0.000100 0.0123 <0.0000500 0.00173 0.00148 <0.000000500 0.000596 <0.000500 0.000897
0.102 0.000106 0.000433 0.0574 <0.0000200 0.0108 0.000367 0.000118 0.122 0.000169 0.00278 0.00794 0.000000751 0.000785 0.000526 0.00153
0.0874 0.000101 0.000368 0.0456 <0.0000200 0.0101 0.000167 0.000103 0.0415 0.0000849 0.00216 0.00410 0.000000572 0.000657 0.000503 0.00117
0.0860 <0.000100 0.000354 0.0451 <0.0000200 <0.0100 0.000131 <0.000100 0.0230 0.0000525 0.00211 0.00272 0.000000530 0.000654 <0.000500 0.00112

0% 70% 0% 0% 100% 70% 0% 70% 0% 20% 0% 0% 40% 0% 90% 0%
- 0% - 0% 0% 0% 0% 0% - 0% - 0% 0% 0% - 0%

0% - 0% - - - - 0% 0% 0% - 0% - 0% - -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - 0% -
- - - - - - - - - - - - - - - 10%
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> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.  Data for Montana stations (International Boundary, Tenmile, and Forebay) not available at time of reporting.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.17: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2019

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa
% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa
% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

INTERNATIONAL 
BOUNDARY

FOREBAY

TENMILE CREEK

Dissolve 
Fluoride 
(mg/L)

Antimony 
(mg/L)

Arsenic 
(mg/L)

Barium 
(mg/L)

Beryllium 
(mg/L)

Boron (mg/L)
Chromium 

(mg/L)
Cobalt (mg/L) Iron (mg/L) Lead (mg/L)

Lithium 
(mg/L)

Manganese 
(mg/L)

Mercury 
(mg/L)

Molybdenum 
(mg/L)

Nickel (mg/L)
Selenium 

(mg/L)

0 0 3 0 0 0 3 0 0 7 0 0 0 0 0 7
- - <0.00200 - - - <0.00200 - - 0.0000335 - - - - - 0.000865
- - <0.00200 - - - <0.00200 - - 0.000439 - - - - - 0.00124
- - <0.00200 - - - <0.00200 - - 0.000156 - - - - - 0.00103
- - <0.00200 - - - <0.00200 - - 0.0000665 - - - - - 0.00106
- - 100% - - - 100% - - 0% - - - - - 0%
- - - - - - 100% - - 0% - - - - - 0%
- - 0% - - - - - - 0% - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - 0%
0 0 2 0 0 0 2 0 0 6 0 0 0 0 0 6
- - <0.00200 - - - <0.00200 - - 0.00000900 - - - - - 0.000905
- - <0.00200 - - - <0.00200 - - 0.000129 - - - - - 0.00121
- - <0.00200 - - - <0.00200 - - 0.0000441 - - - - - 0.00107
- - <0.00200 - - - <0.00200 - - 0.0000328 - - - - - 0.00107
- - 100% - - - 100% - - 0% - - - - - 0%
- - - - - - 100% - - 0% - - - - - 0%

- - 0% - - - - - - 0% - - - - - -

- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - 0%
0 0 3 0 0 0 3 0 0 7 0 0 0 0 0 7
- - <0.00200 - - - <0.00200 - - 0.00000650 - - - - - 0.000935
- - <0.00200 - - - <0.00200 - - 0.000361 - - - - - 0.00128
- - <0.00200 - - - <0.00200 - - 0.0000776 - - - - - 0.00112
- - <0.00200 - - - <0.00200 - - 0.0000265 - - - - - 0.00109
- - 100% - - - 100% - - 0% - - - - - 0%
- - - - - - 100% - - 0% - - - - - 0%
- - 0% - - - - - - 0% - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - 0%
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> 5% of samples exceed the guideline or benchmark.

> 50% of samples exceed the guideline or benchmark.

> 95% of samples exceed the guideline or benchmark.
Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative 
concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.  Data for Montana stations (International Boundary, Tenmile, and Forebay) not available at time of reporting.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.17: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2019

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA River Guideline

RG_WARDB

RG_USELK

RG_KERRRD

RG_ELKMOUTH

Silver (mg/L)
Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc (mg/L)
Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

12 12 12 12 12 12 12 12
<0.0000100 <0.0000100 0.000621 <0.00300 <0.00300 <0.00000500 <0.000200 <0.0100
0.0000108 0.0000130 0.00106 0.00558 0.0152 0.00000780 <0.000500 0.0213
0.0000101 0.0000104 0.000835 0.00340 0.00692 0.00000529 0.000213 0.0128

<0.0000100 <0.0000100 0.000807 <0.00300 0.00577 <0.00000500 <0.000200 0.0110
83% 83% 0% 67% 17% 75% 92% 50%
0% 0% 0% 0% 0% 0% 8% -
0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
8 8 8 8 8 8 8 8

<0.0000100 <0.0000100 0.000557 <0.00300 0.00303 <0.00000500 0.000207 <0.0100
0.0000136 0.0000107 0.000741 0.00472 0.0123 0.00000598 <0.000500 0.0133
0.0000104 0.0000101 0.000663 0.00331 0.00621 0.00000512 0.000263 0.0107

<0.0000100 <0.0000100 0.000682 0.00301 0.00494 <0.00000500 0.000263 <0.0100
88% 88% 0% 38% 0% 88% 75% 63%
0% 0% 0% 0% 0% 0% 0% -
0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

12 12 12 12 12 12 12 12
<0.0000100 <0.0000100 0.000598 <0.00300 <0.00300 0.00000550 <0.000200 <0.0100
0.0000130 0.0000198 0.00113 0.00507 0.0144 0.0000118 0.000673 0.0135
0.0000105 0.0000116 0.000891 0.00332 0.00559 0.00000824 0.000239 0.0105

<0.0000100 <0.0000100 0.000928 <0.00300 0.00380 0.00000809 <0.000500 <0.0100
75% 67% 0% 75% 25% 0% 92% 83%
0% 0% 0% 0% 0% 0% 8% -
0% - - 0% 0% 0% 0% 0%
- - - - - 0% - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
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> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), 
guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.  Data for Montana stations (International Boundary, Tenmile, and Forebay) 
not available at time of reporting.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.17: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2019

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean

Annual Median

% < LRL

% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

RG_DSELK

RG_GRASMERE

RG_USGOLD

RG_BORDER

Silver (mg/L)
Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc (mg/L)
Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

10 10 10 10 10 10 10 10
<0.0000100 <0.0000100 0.000555 <0.00300 0.00300 <0.00000500 0.000208 <0.0100
<0.0000100 0.0000111 0.00106 0.00338 0.0109 0.0000107 <0.000500 0.0183
<0.0000100 0.0000101 0.000700 0.00306 0.00562 0.00000597 0.000261 0.0112

<0.0000100 <0.0000100 0.000671 <0.00300 0.00393 0.00000510 0.000252 <0.0100

100% 80% 0% 70% 0% 40% 70% 70%

0% 0% 0% 0% 0% 0% 0% -

0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

10 10 10 10 10 10 10 10
<0.0000100 <0.0000100 0.000565 <0.00300 <0.00300 <0.00000500 0.000204 <0.0100
0.0000109 0.0000102 0.000890 0.00375 0.0102 0.00000611 <0.000500 0.0105
0.0000101 0.0000100 0.000682 0.00310 0.00514 0.00000523 0.000253 0.0101

<0.0000100 <0.0000100 0.000663 <0.00300 0.00366 0.00000507 0.000227 <0.0100
80% 90% 0% 60% 30% 40% 70% 70%
0% 0% 0% 0% 0% 0% 0% -
0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

10 10 10 10 10 10 10 10
<0.0000100 <0.0000100 0.000562 <0.00300 <0.00300 <0.00000500 0.000201 <0.0100
0.0000180 0.0000102 0.000861 0.00360 0.00989 0.00000586 0.000623 0.0104
0.0000108 0.0000100 0.000677 0.00306 0.00489 0.00000515 0.000291 0.0100

<0.0000100 <0.0000100 0.000669 <0.00300 0.00352 0.00000501 0.000242 <0.0100
90% 80% 0% 80% 30% 50% 60% 90%
0% 0% 0% 0% 0% 0% 0% -
0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

10 10 10 10 10 10 10 10
<0.0000100 <0.0000100 0.000581 <0.00300 <0.00300 <0.00000500 0.000224 <0.0100
0.0000105 0.0000108 0.000789 0.00382 0.00910 0.00000645 <0.000500 0.0104
0.0000100 0.0000101 0.000680 0.00316 0.00436 0.00000526 0.000283 0.0100

<0.0000100 <0.0000100 0.000668 <0.00300 0.00328 0.00000506 0.000239 <0.0100
90% 90% 0% 70% 20% 30% 70% 90%
0% 0% 0% 0% 0% 0% 0% -
0% - - 0% 0% 0% 0% 0%
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
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> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), 
guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.  Data for Montana stations (International Boundary, Tenmile, and Forebay) 
not available at time of reporting.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



Table H.B.17: Summary of Water Chemistry Data for Key Parameters for the Koocanusa Reservoir Monitoring Stations, 2019

Station Summary Statistic

n
Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa
% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa

% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline
n

Annual Minimum
Annual Maximum

Annual Mean
Annual Median

% < LRL
% > BCWQGa
% > BCWQGb

% > Level 1 Benchmark
% > Level 2 Benchmark
% > Level 3 Benchmark

EPA Lake Guideline

INTERNATIONAL 
BOUNDARY

FOREBAY

TENMILE CREEK

Silver (mg/L)
Thallium 
(mg/L)

Uranium 
(mg/L)

Zinc (mg/L)
Dissolved 
Aluminum 

(mg/L)

Dissolved 
Cadmium 

(mg/L)

Dissolved 
Copper 
(mg/L)

Dissolved 
Iron (mg/L)

0 0 0 3 0 0 0 0
- - - <0.00500 - - - -
- - - 0.00600 - - - -
- - - 0.00533 - - - -
- - - <0.00500 - - - -
- - - 67% - - - -
- - - 0% - - - -
- - - 0% - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
0 0 0 2 0 0 0 0
- - - <0.00500 - - - -
- - - <0.00500 - - - -
- - - <0.00500 - - - -
- - - <0.00500 - - - -
- - - 100% - - - -
- - - 0% - - - -

- - - 0% - - - -

- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
0 0 0 3 0 0 0 0
- - - <0.00500 - - - -
- - - <0.00500 - - - -
- - - <0.00500 - - - -
- - - <0.00500 - - - -
- - - 100% - - - -
- - - 0% - - - -
- - - 0% - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
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> 5% of samples exceed the guideline or benchmark.
> 50% of samples exceed the guideline or benchmark.
> 95% of samples exceed the guideline or benchmark.

Notes:  "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline. For guidelines dependent on other analytes (e.g., hardness or chloride), 
guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration observed for that 
station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.  Data for Montana stations (International Boundary, Tenmile, and Forebay) 
not available at time of reporting.
a Long-term average BCQWG for the Protection of Aquatic Life.  
b Short-term maximum BCQWG for the Protection of Aquatic Life. 



2014 2015 2016 2017 2018 2019

Year Station
Station 
x Year

MOD 
(%)

MOD 
(%)

MOD 
(%)

MOD 
(%)

MOD 
(%)

MOD 
(%)

2014 2015 2016 2017 2018 2019

RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
RG_DSELK 2.8 33 35 46 39 31
RG_GRASMERE -3.2 34 34 25 28 29
RG_USGOLD 11 29 32 20 27 36
RG_BORDER -18 26 25 7.0 15 35
RG_DSELK ns ns ns ns ns ns
RG_GRASMERE -29 -9.4 -18 -6.0 -8.8 -27
RG_USGOLD -20 -11 -34 -4.4 - -
RG_BORDER -40 -22 -13 -23 -25 -34
RG_DSELK -1.1 6.4 3.7 8.0 3.8 5.6
RG_GRASMERE -1.5 6.8 5.6 5.4 0.80 7.1
RG_USGOLD ns ns ns ns ns ns
RG_BORDER ns ns ns ns ns ns
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER

Parameter Station

Q1. Does the difference 
in DS - US vary among 
DS stations and years 

(ANOVA) a

Q2. Is there a difference in concentrations 

downstream compared to RG_KERRRD? b Q3. Does the difference in concentrations downstream of RG_KERRRD vary among years?c

Total Antimony 
(mg/L)

0.012 0.163 0.852 ns ns ns 25 19

2014 2015 2016 2017 2018 2019

MOD Relative to Base Year

14

Total Barium 
(mg/L)

<0.001 0.893 0.989 ns 25 21 24 20

 AB b 13 21 38 31ns   B  AB  AB  A  A 

19 A 

Total Boron 
(mg/L)

<0.001 0.770 1.000 ns ns - ns -22

b 19 15 18 1426   B  A  A  A  A 

-1.5 A b -0.76 - -1.3 -21ns  A  A -  A   B

ns

Total Lithium 
(mg/L)

<0.001 0.012 0.890   B  A 40 32 35 41 A b 39

Dissolved 
Cadmium (mg/L)

0.620 0.755 0.738 15 - 15 ns -

0.013 0.974  A  A

 A  A  A 

-

9.8

ns ns

34 25 3.3

Total 
Molybdenum 

(mg/L)
<0.001 0.046 0.880   B  A 

 A  A  A  A b 22

11 12 8.0 15 A b 13

Total Manganese 
(mg/L)

0.030

Total Nickel 
(mg/L)

0.038 0.216 0.999 -37 ns

 A  A  AB

73 16 82 44

Nitrate (mg/L) <0.001 0.928 1.000 46 146

 AB  AB  A  AB b 74ns -27 ns ns   B  AB

45 76  B  AB  A  112 157 173 129    C  AB 87 57 AB b 69

Table H.B.18: Comparison of Differences in Monthly Averages of Parameter Concentrations Among Upstream (RG_KERRRD) and Downstream Koocanusa Reservoir Stations, 2014 to 2019
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P-value < 0.05.

Downstream value higher than upstream (year greater than base year).

Downstream value lower than upstream (year less than base year).

Notes: "ns" indicates not significant (p-value > 0.05).  "-" indicates insufficient data > laboratory reporting limit (LRL) for comparison.  Insufficient sample size >LRL to complete analyses for cobalt.
a  ANOVA Conducted on the difference in log10 concentrations Upstream (RG_KERRRD) and Downstream (RG_DSELK, RG_GRASMERE, RG_USGOLD, RG_BORDER) of the Elk River (log10[DS]-log10[US].
b  Post-hoc contrasts testing the difference in log10(DS)-log10(US) against zero with the magnitude of difference (MOD) calculated as (DS-US)/US*100% and application of geometric means for concentrations. If there were no significant differences among 

depths and stations a t-test was conducted using the combined differences.  Post-hoc tests were adjusted from the number of comparisons using Tukey's Honestly Significant Difference (HSD) tests.
c Post-hoc contrasts testing the difference in log10(DS)-log10(US) among depths with the MOD calculated as:[ difference at lower depth (10log10(DS)-log10(US)) - difference at higher depth(10log10(DS)-log10(US)) ]/difference at higher depth(10log10(DS)-

log10(US)) *100.  Post-hoc tests were adjusted from the number of comparisons using an Tukey's Honestly Significant Difference test (HSD).



2014 2015 2016 2017 2018 2019

Year Station
Station 
x Year

MOD 
(%)

MOD 
(%)

MOD 
(%)

MOD 
(%)

MOD 
(%)

MOD 
(%)

2014 2015 2016 2017 2018 2019

Parameter Station

Q1. Does the difference 
in DS - US vary among 
DS stations and years 

(ANOVA) a

Q2. Is there a difference in concentrations 

downstream compared to RG_KERRRD? b Q3. Does the difference in concentrations downstream of RG_KERRRD vary among years?c

2014 2015 2016 2017 2018 2019

MOD Relative to Base Year

Table H.B.18: Comparison of Differences in Monthly Averages of Parameter Concentrations Among Upstream (RG_KERRRD) and Downstream Koocanusa Reservoir Stations, 2014 to 2019

RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
INTERNATIONAL
BOUNDARY
TENMILE_CREEK
FOREBAY
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
INTERNATIONAL
BOUNDARY
TENMILE_CREEK
FOREBAY
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER
RG_DSELK
RG_GRASMERE
RG_USGOLD
RG_BORDER

P-value < 0.05.

Downstream value higher than upstream (year greater than base year).

Downstream value lower than upstream (year less than base year).

a  ANOVA Conducted on the difference in log10 concentrations Upstream (RG_KERRRD) and Downstream (RG_DSELK, RG_GRASMERE, RG_USGOLD, RG_BORDER) of the Elk River (log10[DS]-log10[US].

Nitrite (mg/L) <0.001 0.229 0.997 15 46  AB 

0.968 1.000 103 237

 A    BC   BC 35 4.6 3.5 -1.9   C b 2755 20 19 13   BC

78 120 90 127

Sulphate (mg/L) 0.078 0.205 0.377 -1.8 ns

 A  A  A  A b 66262 348 288 361   B  A Selenium (mg/L) <0.001

 AB  AB   B   B

ns

Total Dissolved 
Solids (mg/L)

0.006 0.620 0.981 ns ns ns ns ns

-2.7   B  A  AB  A  AB

8.0

Total Uranium 
(mg/L)

0.008 0.360 0.827 -5.0 ns ns ns ns

 A b 3.8 4.0 0.51 -0.136.4   B

b  Post-hoc contrasts testing the difference in log10(DS)-log10(US) against zero with the magnitude of difference (MOD) calculated as (DS-US)/US*100% and application of geometric means for concentrations. If there were no significant differences among 

depths and stations a t-test was conducted using the combined differences.  Post-hoc tests were adjusted from the number of comparisons using Tukey's Honestly Significant Difference (HSD) tests.
c Post-hoc contrasts testing the difference in log10(DS)-log10(US) among depths with the MOD calculated as:[ difference at lower depth (10log10(DS)-log10(US)) - difference at higher depth(10log10(DS)-log10(US)) ]/difference at higher depth(10log10(DS)-

log10(US)) *100.  Post-hoc tests were adjusted from the number of comparisons using an Tukey's Honestly Significant Difference test (HSD).

ns ns - ns

Notes: "ns" indicates not significant (p-value > 0.05).  "-" indicates insufficient data > laboratory reporting limit (LRL) for comparison.  Insufficient sample size >LRL to complete analyses for cobalt.

2.4

Total Zinc (mg/L) 0.063 0.899 0.906 -13 - -13 ns -

 AB b 6.5 3.6 5.5 3.2
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RG
WARDB

RG
KERRRD

RG
ELKMOUTH

RG
DSELK

RG
GRASMERE

RG
USGOLD

RG
BORDER

International 
Boundary

Tenmile Forebay

TDS 1.5 NS NS NS NS NS NS - - -
Nitrate NS NS NS NS NS NS NS - - -
Nitrite NS NS NS NS NS NS NS - - -
Dissolved Sulphate (mg/L) 1.9 NS 2.4 2.2 1.6 NS 1.8 3.8 3 3.3
Total Antimony (mg/L) NS NS NS NS NS NS NS - - -
Total Barium (mg/L) NS NS NS NS NS NS NS - - -
Total Boron (mg/L) 9.1 NS 0 0 NS NS NS - - -
Total Lithium (mg/L) -2.4 NS 2.3 NS NS NS NS - - -
Total Manganese (mg/L) NS NS NS NS -5.1 NS -5.1 - - -
Total Molybdenum (mg/L) -2.0 NS NS -1.4 -1.6 NS NS - - -
Total Nickel (mg/L) -9.0 NS NS -0.70 NS NS -2.3 - - -
Total Selenium (mg/L) NS NS NS 4.1 NS NS NS -2.4 NS NS
Total Uranium (mg/L) NS NS 1.3 NS NS NS NS - - -
Total Zinc (mg/L) -3.3 NS NS NS NS NS NS NS NS NS
Dissolved Cadmium (mg/L) -10 NS NS NS NS NS NS NS NS NS
Dissolved Cobalt (mg/L) NS NS NS -3.3 NS NS NS - - -

Notes: NS = no significant temporal trend (Seasonal Kendall test for monotonic trend at α = 0.05). "-" indicates no data or insufficient data (n < 5) to test for trend.

Station
2014 to 2019

Significant decreasing temporal trend (Seasonal Kendall test for monotonic trend at α = 0.05). Value reported is the Sen's slope reported as a percentage of the 
median concentration or value.
Significant increasing temporal trend (Seasonal Kendall test for monotonic trend at α = 0.05). Value reported is the Sen's slope reported as a percentage of the 
median concentration or value.

Table H.B.19:  Seasonal Kendall Trend Analysis For Water Quality Parameters Collected at Routine Monitoring Stations, 2014 
to 2019   
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Table H.C.1: Profundal Sediment Sampling Locations in Koocanusa Reservoir, August 2018  

Easting Northing

RG_TN-1 627394 5453542 14.0 75% - 100%
95% sand and 

finer, 5% organics
No No

RG_TN-2 627291 5453642 13.3 75%
90% sand and 

finer, 10% 
organics

No No

RG_TN-3 627343 5456370 14.6 75%
90% sand and 

finer, 10% 
organics

No No

RG_TN-4 627344 5453854 14.0 100%
95% sand and 

finer, 5% organics
No No

RG_TN-5 627175 5453986 14.3 100%
100% sand and 
finer, minimal 

organics
No No

RG_T4-1 630074 5441765 25.1 75%
100% sand and 

finer
No No

RG_T4-2 629838 5442106 24.3 75%
100% sand and 

finer
No No

RG_T4-3 629706 5441670 24.4 100%
100% sand and 

finer
No No

RG_T4-4 629512 5441745 23.9 100%
100% sand and 
finer, minimal 

organics
No No

RG_T4-5 629460 5441543 24.8 100%
100% sand and 

finer
No No

Macrophytes in 
Sample

Algae in Sample

Upstream of 
Elk River

Downstream 
of Elk River

Station
Identifier

UTM
(NAD 83, Zone 11U)

Station
Depth

(m)

Average Ponar 
Fullness

(%)
Sample Texture



Table H.C.2: Littoral Sediment Sampling Locations in Koocanusa Reservoir, April 2018    

Easting Northing
RG_SC_01 - 625489 5458292 1.5 silty sand no no chironomid

RG_SC_02 - 625467 5458231 - silty sand no no chironomid, mayfly

RG_SC_03 - 625577 5457631 1.0 silty sand no no chironomid

RG_SC_04 - 625652 5457353 1.3 silty sand no no chironomid

RG_SC_05 - 625680 5458260 1.5 silty sand no no chironomid, mayfly

RG_ER_01
downstream of 

mouth of Elk River
628309 5448218 < 0.5

100% sand and 
finer, minimal 

organics
no no mayfly, chironomid

RG_ER_02
northern most 

braid at mouth of 
the Elk River

628475 5448196 0.4
100% sand and 
finer, minimal 

organics
no no

stonefly, mayfly, 
chironomid

RG_ER_03
southern most 

braid at mouth of 
the Elk River

628280 5448086 < 0.5
100% sand and 

finer, 10% 
organics

no no mayfly 

RG_ER_04
in sheltered bay 

downstream of the 
mouth

627989 5447672 < 0.5
100% sand and 
finer, minimal 

organics
no no chironomid

RG_ER_05
in sheltered bay 

downstream of the 
mouth

627950 5447580 < 0.5
100% sand and 
finer, minimal 

organics
no no mayfly

RG_GC_01
spooned at 

sediment-water 
interface

630805 5436307 0.1
100% sand and 
finer, minimal 

organics
no no chironomid, mayfly

RG_GC_02 - 630906 5436212 0.1
100% sand and 
finer, minimal 

organics
no no mayfly, chironomid

RG_GC_03
texture slightly 

coarser than -01 
and -02

630825 5436436 0.1
100% sand and 
finer, minimal 

organics
no no stonefly, chironomid

RG_GC_04

superfine, sticky 
material, from 

shoreline water 
interface

631158 5436077 0.1
100% sand and 
finer, minimal 

organics
no no

chironomid, stonefly, 
mayfly

RG_GC_05
very fine, less 

clay, less sticky 
than -04

631068 5436163 0.1
100% sand and 
finer, minimal 

organics
no no

stonefly, mayfly, 
chironomid

Dominant Taxa
UTM

(NAD 83, Zone 11U)
Station
Depth

(m)

Elk River

Gold Creek

Macrophytes 
in Sample

Sample Texture
Algae in 
Sample

Comment
Station

Identifier

Sand Creek



Table H.C.3: Profundal Sediment Sampling Locations in Koocanusa Reservoir, August 2019   

Easting Northing

RG_TN-1 627394 5453542 13.0 75%
90% sand and 

finer, 10% 
organics

No No

RG_TN-2 627291 5453642 13.3 50%
90% sand and 

finer, 10% 
organics

No No

RG_TN-3 627343 5456370 13.0 50%
90% sand and 

finer, 10% 
organics

No No

RG_TN-4 627344 5453854 13.0 75%
90% sand and 

finer, 10% 
organics

No No

RG_TN-5 627175 5453986 13.0 75%
90% sand and 

finer, 10% 
organics

No No

RG_T4-1 630074 5441765 23.0 75%
80% sand and 

finer, 20% 
organics

No No

RG_T4-2 629838 5442106 24.0 75%
80% sand and 

finer, 20% 
organics

No No

RG_T4-3 629706 5441670 24.0 75%
80% sand and 

finer, 20% 
organics

No No

RG_T4-4 629512 5441745 24.0 75%
80% sand and 

finer, 20% 
organics

No No

RG_T4-5 629460 5441543 23.0 75%
80% sand and 

finer, 20% 
organics

No No

Macrophytes in 
Sample

Algae in 
Sample

Upstream of 
Elk River

Downstream 
of Elk River

Station
Identifier

UTM
(NAD 83, Zone 11U)

Station
Depth

(m)

Average Ponar 
Fullness

(%)
Sample Texture



Table H.C.4: Profundal Sediment Quality in Koocanusa Reservoir, August 2018      

TN-1 TN-2 TN-3 TN-4 TN-5

Non-metals

Moisture %  - 41.5 38.7 41.6 33.2 35.8

pH (1:2 soil:water) pH  - 8.40 8.59 8.35 8.83 8.77

Particle sized

% Gravel %  - <1.0 <1.0 <1.0 <1.0 <1.0

% Sand %  - <1.0 6.70 2.00 44.9 30.7

% Silt %  - 87.2 81.6 87.9 47.4 61.8

% Clay %  - 12.5 11.6 10.1 7.4 7.4

Carbon

TOCe %  - 2.00 1.99 2.40 1.83 1.91

Metals (< 1mm fraction)

Aluminum (Al) mg/kg dw  - 12,100 12,300 12,100 9,220 9,860

Antimony (Sb) mg/kg dw  - 0.29 0.30 0.34 0.26 0.29

Arsenic (As) mg/kg dw 5.9/17 b 7.13 6.77 7.23 6.33 6.76

Barium (Ba) mg/kg dw  - 71.1 71.7 73.8 57.3 59.5

Beryllium (Be) mg/kg dw  - 0.37 0.35 0.37 0.27 0.32

Bismuth (Bi) mg/kg dw  - <0.20 <0.20 <0.20 <0.20 <0.20

Boron (B) mg/kg dw - <5.0 <5.0 <5.0 <5.0 <5.0

Cadmium (Cd) mg/kg dw 0.6/3.5 b 0.176 0.171 0.202 0.144 0.138

Calcium (Ca) mg/kg dw  - 106,000 115,000 103,000 111,000 114,000

Chromium (Cr) mg/kg dw 37.3/90 b 17.1 16.8 18.0 15.1 15.9

Cobalt (Co) mg/kg dw  - 8.98 8.88 9.52 7.98 8.40

Copper (Cu) mg/kg dw 35.7/197 b 16.3 15.2 17.5 12.1 13.1

Iron (Fe) mg/kg dw 21,200/43,766 c 22,000 21,900 22,500 19,700 20,900

Lead (Pb) mg/kg dw 35/91 b 16.5 15.5 18.0 14.2 14.7

Lithium (Li) mg/kg dw  - 25.1 24.5 24.5 20.1 22.5

Magnesium (Mg) mg/kg dw  - 22,200 24,600 23,500 24,900 26,100

Manganese (Mn) mg/kg dw 460/1,100 c 423 430 429 382 402

Mercury (Hg) mg/kg dw 0.170/0.486 b 0.0196 0.0150 0.0202 0.0141 0.0126

Molybdenum (Mo) mg/kg dw  - 0.58 0.61 0.65 0.55 0.59

Nickel (Ni) mg/kg dw 16/75 c 18.9 19.0 20.2 16.8 17.9

Phosphorus (P) mg/kg dw  - 617 641 675 633 682

Potassium (K) mg/kg dw  - 800 740 800 610 630

Selenium (Se) mg/kg dw 2 <0.20 <0.20 0.23 <0.20 <0.20

Silver (Ag) mg/kg dw 0.5 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium (Na) mg/kg dw  - 81 84 89 81 82

Strontium (Sr) mg/kg dw  - 238 250 229 231 237

Sulfur (S) mg/kg dw - <1000 <1000 <1000 <1000 <1000

Thallium (Tl) mg/kg dw  - 0.087 0.078 0.085 0.066 0.067

Tin (Sn) mg/kg dw  - <2.0 <2.0 <2.0 <2.0 <2.0

Titanium (Ti) mg/kg dw  - 142 140 143 129 123

Tungsten (W) mg/kg dw - <0.50 <0.50 <0.50 <0.50 <0.50

Uranium (U) mg/kg dw  - 0.794 0.729 0.881 0.582 0.576

Vanadium (V) mg/kg dw  - 13.4 13.4 13.9 12.0 12.5

Zinc (Zn) mg/kg dw 123/315 b 69.4 66.9 73.6 61.8 64.0

Zirconium (Zr) mg/kg dw - <1.0 <1.0 1.5 1.3 1.4

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg dw 0.00671/0.0889 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Acenaphthylene mg/kg dw 0.00587/0.128 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Acridine mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

Anthracene mg/kg dw 0.0469/0.245 b <0.0040 <0.0040 <0.0040 <0.0040 <0.0040

Benz(a)anthracene mg/kg dw 0.0317/0.385 b <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(a)pyrene mg/kg dw 0.0319/0.782 b <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(b&j)fluoranthene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(e)pyrene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(g,h,i)perylene mg/kg dw 0.17/3.2 b <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(k)fluoranthene mg/kg dw 0.24/13.4 b <0.010 <0.010 <0.010 <0.010 <0.010

Chrysene mg/kg dw 0.0571/0.862 b 0.022 <0.010 <0.010 <0.010 <0.010

Dibenz(a,h)anthracene mg/kg dw 0.00622/0.135 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Fluoranthene mg/kg dw 0.111/2.355 b <0.010 <0.010 <0.010 <0.010 <0.010

Fluorene mg/kg dw 0.021/0.144 b <0.010 <0.010 <0.010 <0.010 <0.010

Indeno(1,2,3-c,d)pyrene mg/kg dw 0.2/3.2 b <0.010 <0.010 <0.010 <0.010 <0.010

1-Methylnaphthalene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

2-Methylnaphthalene mg/kg dw 0.0202/0.201 b <0.010 <0.010 <0.010 <0.010 <0.010

Naphthalene mg/kg dw 0.0346/0.391 b <0.010 <0.010 <0.010 <0.010 <0.010

Perylene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

Phenanthrene mg/kg dw 0.0419/0.515 b <0.010 0.011 <0.010 <0.010 <0.010

Pyrene mg/kg dw 0.053/0.875 b <0.010 <0.010 <0.010 <0.010 <0.010

Quinoline mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

d10-Acenaphthene % - 94.4 91.6 85.2 73.8 82.5

d12-Chrysene % - 103.9 104.2 105.8 101.4 104.4

d8-Naphthalene % - 92.6 88.9 80.5 69.6 79.5

d10-Phenanthrene % - 95.9 93.9 92.5 84.5 88.6
B(a)P Total Potency 
Equivalent

mg/kg dw - <0.020 <0.020 <0.020 <0.020 <0.020

IACR (CCME) mg/kg dw - <0.15 <0.15 <0.15 <0.15 <0.15

Notes: Shaded values were above the lower guidelines (ISQGb or LELc). No values exceeded the upper (PELb or SELc) guidelines.
a Working sediment quality guidelines (BC MOE 2015).
b Interim Sediment Quality Guideline (ISQG; or Threshold Effect Level [LEL])/ Probable Effect Level (PEL).
c Lowest Effect Level (LEL)/ Severe Effect Level (SEL).
d Gravel = >2.0 mm; Sand = 0.063 to 2.0 mm; Silt = 0.004 to 0.063 mm; Clay = <0.004 mm.
e TOC = Total Organic Carbon.

Analytes Units
BC Sediment 

Quality 

Guidelines a

Upstream of Elk River (RG_TN)
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Table H.C.4: Profundal Sediment Quality in Koocanusa Reservoir, August 2018     

T4-1 T4-2 T4-3 T4-4 T4-5

Non-metals

Moisture %  - 40.0 42.3 41.0 42.8 39.2

pH (1:2 soil:water) pH  - 8.53 8.42 8.42 8.44 8.49

Particle sized

% Gravel %  - <1.0 <1.0 <1.0 <1.0 <1.0

% Sand %  - <1.0 <1.0 2.20 1.65 2.90

% Silt %  - 80.2 80.7 80.4 78.3 77.2

% Clay %  - 19.7 19.1 17.2 20.1 19.8

Carbon

TOCe %  - 2.15 2.19 2.20 2.25 1.94

Metals (< 1mm fraction)

Aluminum (Al) mg/kg dw  - 10,500 13,200 12,000 14,100 13,400

Antimony (Sb) mg/kg dw  - 0.46 0.48 0.41 0.43 0.42

Arsenic (As) mg/kg dw 5.9/17 b 7.25 7.69 7.17 7.92 7.14

Barium (Ba) mg/kg dw  - 161 166 135 142 116

Beryllium (Be) mg/kg dw  - 0.50 0.55 0.47 0.49 0.45

Bismuth (Bi) mg/kg dw  - <0.20 <0.20 <0.20 0.21 <0.20

Boron (B) mg/kg dw - 5.0 <5.0 <5.0 <5.0 <5.0

Cadmium (Cd) mg/kg dw 0.6/3.5 b 0.586 0.573 0.486 0.458 0.336

Calcium (Ca) mg/kg dw  - 117,000 119,000 115,000 131,000 120,000

Chromium (Cr) mg/kg dw 37.3/90 b 17.6 20.0 18.7 21.1 19.6

Cobalt (Co) mg/kg dw  - 9.08 10.3 9.45 10.7 9.83

Copper (Cu) mg/kg dw 35.7/197 b 16.4 18.0 16.4 18.4 16.1

Iron (Fe) mg/kg dw 21,200/43,766 c 22,200 24,500 22,800 25,800 23,900

Lead (Pb) mg/kg dw 35/91 b 14.0 15.4 15.0 16.9 15.8

Lithium (Li) mg/kg dw  - 24.1 26.1 24.2 26.7 24.8

Magnesium (Mg) mg/kg dw  - 24,100 26,700 24,000 27,300 24,300

Manganese (Mn) mg/kg dw 460/1,100 c 589 596 539 599 528

Mercury (Hg) mg/kg dw 0.170/0.486 b 0.0323 0.0336 0.0286 0.0377 0.0208

Molybdenum (Mo) mg/kg dw  - 1.03 1.01 0.94 1.00 0.85

Nickel (Ni) mg/kg dw 16/75 c 22.4 24.8 22.5 24.8 22.0

Phosphorus (P) mg/kg dw  - 912 979 812 853 734

Potassium (K) mg/kg dw  - 950 1,110 1,020 1,135 1,010

Selenium (Se) mg/kg dw 2 0.61 0.53 0.47 0.52 0.40

Silver (Ag) mg/kg dw 0.5 0.11 0.11 <0.10 <0.10 <0.10

Sodium (Na) mg/kg dw  - 92 100 91 103 103

Strontium (Sr) mg/kg dw  - 216 227.0 226.0 269 263

Sulfur (S) mg/kg dw - <1000 <1000 <1000 <1000 <1000

Thallium (Tl) mg/kg dw  - 0.136 0.144 0.128 0.132 0.113

Tin (Sn) mg/kg dw  - <2.0 <2.0 <2.0 <2.0 <2.0

Titanium (Ti) mg/kg dw  - 54.8 76.9 84.1 100.3 102.0

Tungsten (W) mg/kg dw - <0.50 <0.50 <0.50 <0.50 <0.50

Uranium (U) mg/kg dw  - 0.758 0.788 0.850 0.859 0.784

Vanadium (V) mg/kg dw  - 18.0 20.2 17.9 19.5 17.2

Zinc (Zn) mg/kg dw 123/315 b 81.6 88.7 79.8 86.6 77.2

Zirconium (Zr) mg/kg dw - 1.7 1.7 1.5 1.6 1.4

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg dw 0.00671/0.0889 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Acenaphthylene mg/kg dw 0.00587/0.128 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Acridine mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

Anthracene mg/kg dw 0.0469/0.245 b <0.0040 <0.0040 <0.0040 <0.0040 <0.0040

Benz(a)anthracene mg/kg dw 0.0317/0.385 b 0.012 0.013 <0.010 <0.010 <0.010

Benzo(a)pyrene mg/kg dw 0.0319/0.782 b <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(b&j)fluoranthene mg/kg dw - 0.020 0.020 0.014 0.015 <0.010

Benzo(e)pyrene mg/kg dw - 0.013 0.013 <0.010 0.01 <0.010

Benzo(g,h,i)perylene mg/kg dw 0.17/3.2 b <0.010 <0.010 <0.010 0.014 <0.010

Benzo(k)fluoranthene mg/kg dw 0.24/13.4 b <0.010 <0.010 <0.010 <0.010 <0.010

Chrysene mg/kg dw 0.0571/0.862 b 0.025 0.026 0.018 0.017 <0.010

Dibenz(a,h)anthracene mg/kg dw 0.00622/0.135 b <0.0050 <0.0050 <0.0050 0.0054 <0.0050

Fluoranthene mg/kg dw 0.111/2.355 b 0.017 0.019 0.014 0.0135 <0.010

Fluorene mg/kg dw 0.021/0.144 b <0.010 <0.010 <0.010 <0.010 <0.010

Indeno(1,2,3-c,d)pyrene mg/kg dw 0.2/3.2 b <0.010 <0.010 <0.010 <0.010 <0.010

1-Methylnaphthalene mg/kg dw - 0.026 0.023 0.025 0.018 <0.010

2-Methylnaphthalene mg/kg dw 0.0202/0.201 b 0.047 0.041 0.040 0.030 0.016

Naphthalene mg/kg dw 0.0346/0.391 b 0.019 0.016 0.014 0.012 <0.010

Perylene mg/kg dw - 0.015 0.015 <0.010 0.011 <0.010

Phenanthrene mg/kg dw 0.0419/0.515 b 0.045 0.039 0.041 0.028 0.017

Pyrene mg/kg dw 0.053/0.875 b 0.013 0.014 0.011 0.011 <0.010

Quinoline mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

d10-Acenaphthene % - 87.8 88 87.2 87.3 79.8

d12-Chrysene % - 106.7 116.9 104.8 107.4 104.2

d8-Naphthalene % - 84.1 84.5 84.9 85.45 75.3

d10-Phenanthrene % - 94.7 94.7 91.4 92.4 87.7
B(a)P Total Potency 
Equivalent

mg/kg dw - <0.020 <0.020 <0.020 <0.020 <0.020

IACR (CCME) mg/kg dw - 0.23 0.23 0.17 0.18 <0.15

Notes: Shaded values were above the lower guidelines (ISQGb or LELc). No values exceeded the upper (PELb or SELc) guidelines.
a Working sediment quality guidelines (BC MOE 2015).
b Interim Sediment Quality Guideline (ISQG; or Threshold Effect Level [LEL])/ Probable Effect Level (PEL).
c Lowest Effect Level (LEL)/ Severe Effect Level (SEL).
d Gravel = >2.0 mm; Sand = 0.063 to 2.0 mm; Silt = 0.004 to 0.063 mm; Clay = <0.004 mm.
e TOC = Total Organic Carbon.

Downstream of Elk River (RG_T4)
Analytes Units

BC Sediment 
Quality 

Guidelines a
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Table H.C.5: Littoral Sediment Quality in Koocanusa Reservoir, April 2018    

SC-1 SC-2 SC-3 SC-4 SC-5 ER-1 ER-2 ER-3 ER-4 ER-5

Non-metals

Moisture %  - 29.6 31.9 37.1 42.6 40.9 49.9 40.5 39.4 41.3 39.9

pH (1:2 soil:water) pH  - 8.45 8.31 8.05 8.25 8.16 8.19 8.49 8.35 8.17 8.21

Particle sized

% Gravel %  - <1.0 1.3 2.8 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

% Sand %  - 43.2 29.6 27.3 47.2 5.8 9.2 72.8 53.5 10.8 3.8

% Silt %  - 46.1 55.6 59.7 42.9 73.4 73.4 23.8 41.9 69.0 75.9

% Clay %  - 10.6 13.2 9.8 8.6 19.7 15.7 3.2 4.6 19.2 18.0

Carbon

TOCe %  - 1.76 1.07 1.67 1.18 1.10 1.83 1.98 1.99 1.90 1.70

Metals (< 1mm fraction)

Aluminum (Al) mg/kg dw  - 9,820 9,760 10,500 10,500 13,000 11,000 8,260 7,440 9,830 12,100

Antimony (Sb) mg/kg dw  - 0.23 0.24 0.36 0.29 0.30 0.46 0.40 0.41 0.36 0.39

Arsenic (As) mg/kg dw 5.9/17 b 4.73 4.53 6.09 5.70 5.68 5.64 4.62 4.59 4.82 5.55

Barium (Ba) mg/kg dw  - 61.3 70.5 68.9 71.5 97.0 206 131 166 137 151

Beryllium (Be) mg/kg dw  - 0.33 0.34 0.38 0.41 0.46 0.61 0.47 0.47 0.48 0.51

Bismuth (Bi) mg/kg dw  - <0.20 <0.20 0.22 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Boron (B) mg/kg dw - <5.0 <5.0 <5.0 <5.0 <5.0 6.9 5.8 5.4 <5.0 5.1

Cadmium (Cd) mg/kg dw 0.6/3.5 b 0.136 0.147 0.198 0.187 0.196 0.688 0.457 0.516 0.438 0.447

Calcium (Ca) mg/kg dw  - 105,000 107,000 102,000 105,000 122,000 84,200 55,600 57,700 91,400 102,000

Chromium (Cr) mg/kg dw 37.3/90 b 14.0 14.6 15.3 16.0 18.0 16.3 11.5 11.8 14.9 16.6

Cobalt (Co) mg/kg dw  - 6.97 6.97 7.63 7.98 9.09 7.33 4.46 4.75 7.07 7.97

Copper (Cu) mg/kg dw 35.7/197 b 10.9 10.6 13.4 13.2 14.7 15.1 8.91 9.94 13.4 14.9

Iron (Fe) mg/kg dw 21,200/43,766 c 18,100 17,900 19,900 19,200 22,300 17,600 12,900 12,600 16,900 19,100

Lead (Pb) mg/kg dw 35/91 b 10.9 13.2 22.1 14.0 15.1 11.5 7.15 7.43 12.1 12.8

Lithium (Li) mg/kg dw  - 20.5 20.4 21.8 22.0 26.9 20.0 14.4 13.4 20.1 23.3

Magnesium (Mg) mg/kg dw  - 20,300 20,400 21,700 20,500 24,000 21,100 13,200 14,600 19,600 22,000

Manganese (Mn) mg/kg dw 460/1,100 c 376 422 447 435 530 502 264 310 457 525

Mercury (Hg) mg/kg dw 0.170/0.486 b 0.0110 0.0120 0.0140 0.0148 0.0151 0.0330 0.0214 0.0221 0.0265 0.0238

Molybdenum (Mo) mg/kg dw  - 0.51 0.54 0.56 0.59 0.63 0.87 0.70 0.78 0.69 0.77

Nickel (Ni) mg/kg dw 16/75 c 15.7 15.9 17.1 17.5 20.5 19.2 13.2 14.0 17.4 19.5

Phosphorus (P) mg/kg dw  - 468 406 534 528 515 922 874 967 619 690

Potassium (K) mg/kg dw  - 660 770 800 890 1,150 1,650 1,170 1,160 1,210 1,390

Selenium (Se) mg/kg dw 2 <0.20 <0.20 0.22 0.20 0.21 0.96 0.56 0.65 0.52 0.64

Silver (Ag) mg/kg dw 0.5 <0.10 <0.10 <0.10 <0.10 <0.10 0.13 <0.10 <0.10 <0.10 0.10

Sodium (Na) mg/kg dw  - 100 152 97 108 118 129 144 87 140 120

Strontium (Sr) mg/kg dw  - 257 252 220 204 306 151 74.2 78.8 185 216

Sulfur (S) mg/kg dw - <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000

Thallium (Tl) mg/kg dw  - 0.067 0.066 0.080 0.089 0.086 0.179 0.122 0.141 0.129 0.137

Tin (Sn) mg/kg dw  - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Titanium (Ti) mg/kg dw  - 102 100 109 188 135 65.8 33.6 39.1 72.6 76.7

Tungsten (W) mg/kg dw - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Uranium (U) mg/kg dw  - 0.552 0.519 0.586 0.679 0.731 0.820 0.708 0.718 0.698 0.671

Vanadium (V) mg/kg dw  - 11.5 11.5 12.9 13.6 14.6 22.1 18.3 19.6 16.8 18.0

Zinc (Zn) mg/kg dw 123/315 b 47.7 52.4 61.7 59.5 63.6 67.3 50.1 54.4 62.5 66.7

Zirconium (Zr) mg/kg dw - 1.5 1.6 1.7 1.6 1.9 1.5 1.5 1.4 1.6 1.2

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg dw 0.00671/0.0889 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Acenaphthylene mg/kg dw 0.00587/0.128 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0054 <0.0050 <0.0050 <0.0050

Acridine mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Anthracene mg/kg dw 0.0469/0.245 b <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 0.0057 0.0071 0.0064 <0.0040 <0.0040

Benz(a)anthracene mg/kg dw 0.0317/0.385 b <0.010 <0.010 <0.010 <0.010 <0.010 0.028 0.073 0.027 <0.010 <0.010

Benzo(a)pyrene mg/kg dw 0.0319/0.782 b <0.010 <0.010 <0.010 <0.010 <0.010 0.026 0.089 0.025 <0.010 <0.010

Benzo(b&j)fluoranthene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 0.044 0.131 0.043 0.012 0.014

Benzo(e)pyrene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 0.022 0.061 0.022 <0.010 <0.010

Benzo(g,h,i)perylene mg/kg dw 0.17/3.2 b <0.010 <0.010 <0.010 <0.010 <0.010 0.014 0.038 0.012 <0.010 <0.010

Benzo(k)fluoranthene mg/kg dw 0.24/13.4 b <0.010 <0.010 <0.010 <0.010 <0.010 0.015 0.040 0.012 <0.010 <0.010

Chrysene mg/kg dw 0.0571/0.862 b <0.010 <0.010 <0.010 <0.010 <0.010 0.037 0.077 0.034 0.012 0.012

Dibenz(a,h)anthracene mg/kg dw 0.00622/0.135 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0143 <0.0050 <0.0050 <0.0050

Fluoranthene mg/kg dw 0.111/2.355 b <0.010 <0.010 <0.010 <0.010 <0.010 0.033 0.040 0.029 <0.010 0.011

Fluorene mg/kg dw 0.021/0.144 b <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Indeno(1,2,3-c,d)pyrene mg/kg dw 0.2/3.2 b <0.010 <0.010 <0.010 <0.010 <0.010 0.013 0.040 0.012 <0.010 <0.010

1-Methylnaphthalene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 0.030 0.032 0.036 0.014 0.013

2-Methylnaphthalene mg/kg dw 0.0202/0.201 b <0.010 <0.010 <0.010 <0.010 <0.010 0.051 0.054 0.060 0.026 0.025

Naphthalene mg/kg dw 0.0346/0.391 b <0.010 <0.010 <0.010 <0.010 <0.010 0.021 0.027 0.025 0.011 0.011

Perylene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 0.019 0.037 0.018 0.013 <0.010

Phenanthrene mg/kg dw 0.0419/0.515 b <0.010 <0.010 <0.010 <0.010 <0.010 0.054 0.047 0.058 0.020 0.023

Pyrene mg/kg dw 0.053/0.875 b <0.010 <0.010 <0.010 <0.010 <0.010 0.029 0.040 0.024 <0.010 <0.010

Quinoline mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

d10-Acenaphthene % - 67.4 63.4 72.6 64.5 70.4 64 62 66.6 84.7 69.6

d12-Chrysene % - 86.2 88.3 85.6 76.7 93.2 88.5 79.3 92.5 95.5 84.5

d8-Naphthalene % - 63.8 61 69.3 60.4 66.4 57.6 57.3 62 83.3 65.4

d10-Phenanthrene % - 77 76 77.3 66.1 82.4 79 67.2 81.9 80.8 77.3
B(a)P Total Potency 
Equivalent

mg/kg dw - <0.020 <0.020 <0.020 <0.020 <0.020 0.039 0.133 0.037 <0.020 <0.020

IACR (CCME) mg/kg dw - <0.15 <0.15 <0.15 <0.15 <0.15 0.56 1.65 0.52 0.15 0.16

Note: Shaded values were above the lower guidelines (ISQGb or LELc). No values exceeded the upper (PELb or SELc) guidelines.
a Working sediment quality guidelines (BC MOE 2015).
b Interim Sediment Quality Guideline (ISQG; or Threshold Effect Level [LEL])/ Probable Effect Level (PEL).
c Lowest Effect Level (LEL)/ Severe Effect Level (SEL).
d Gravel = >2.0 mm; Sand = 0.063 to 2.0 mm; Silt = 0.004 to 0.063 mm; Clay = <0.004 mm. 
e TOC = Total Organic Carbon.

Analytes Units
BC Sediment 

Quality 

Guidelines a

Upstream of Elk River (RG_SC) Downstream of Elk River (RG_ER)
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Table H.C.5: Littoral Sediment Quality in Koocanusa Reservoir, April 2018   

GC-1 GC-2 GC-3 GC-4 GC-5

Non-metals

Moisture %  - 40.3 41.8 44.3 38.6 43.2

pH (1:2 soil:water) pH  - 8.08 8.04 8.18 8.23 8.12

Particle sized

% Gravel %  - <1.0 <1.0 <1.0 <1.0 <1.0

% Sand %  - 7.40 1.60 18.7 29.8 6.10

% Silt %  - 77.3 77.6 65.1 63.0 75.3

% Clay %  - 15.1 20.1 15.6 6.3 17.9

Carbon

TOCe %  - 1.76 1.69 1.24 1.66 1.90

Metals (< 1mm fraction)

Aluminum (Al) mg/kg dw  - 11,100 14,200 9,870 14,000 12,900

Antimony (Sb) mg/kg dw  - 0.28 0.34 0.27 0.36 0.31

Arsenic (As) mg/kg dw 5.9/17 b 4.09 5.52 2.68 5.40 5.20

Barium (Ba) mg/kg dw  - 117 157 105 138 135

Beryllium (Be) mg/kg dw  - 0.48 0.57 0.36 0.53 0.51

Bismuth (Bi) mg/kg dw  - <0.20 0.21 <0.20 0.21 <0.20

Boron (B) mg/kg dw - <5.0 <5.0 <5.0 <5.0 <5.0

Cadmium (Cd) mg/kg dw 0.6/3.5 b 0.145 0.216 0.088 0.270 0.164

Calcium (Ca) mg/kg dw  - 48,300 76,200 26,400 106,000 51,500

Chromium (Cr) mg/kg dw 37.3/90 b 12.8 16.9 10.5 18.5 14.1

Cobalt (Co) mg/kg dw  - 7.51 8.74 6.73 9.28 8.43

Copper (Cu) mg/kg dw 35.7/197 b 12.5 15.2 10.19 15.3 13.7

Iron (Fe) mg/kg dw 21,200/43,766 c 17,700 20,700 14,950 22,500 19,900

Lead (Pb) mg/kg dw 35/91 b 7.90 10.9 6.08 13.3 8.93

Lithium (Li) mg/kg dw  - 17.2 22.0 13.7 25.9 19.0

Magnesium (Mg) mg/kg dw  - 14,100 17,900 12,050 21,100 16,100

Manganese (Mn) mg/kg dw 460/1,100 c 460 601 250 556 455

Mercury (Hg) mg/kg dw 0.170/0.486 b 0.0412 0.0347 0.0623 0.0257 0.0388

Molybdenum (Mo) mg/kg dw  - 0.33 0.51 0.18 0.68 0.35

Nickel (Ni) mg/kg dw 16/75 c 13.7 17.8 11.3 20.8 15.6

Phosphorus (P) mg/kg dw  - 546 696 531 567 637

Potassium (K) mg/kg dw  - 1,170 1,560 880 1,640 1,290

Selenium (Se) mg/kg dw 2 0.38 0.38 0.21 0.38 0.40

Silver (Ag) mg/kg dw 0.5 <0.10 <0.10 <0.10 <0.10 <0.10

Sodium (Na) mg/kg dw  - 103 157 61 157 109

Strontium (Sr) mg/kg dw  - 151 141 35.9 233 93.6

Sulfur (S) mg/kg dw - <1,000 <1,000 <1,000 <1,000 <1,000

Thallium (Tl) mg/kg dw  - 0.077 0.112 0.058 0.122 0.084

Tin (Sn) mg/kg dw  - <2.0 <2.0 <2.0 <2.0 <2.0

Titanium (Ti) mg/kg dw  - 190 191 204 152 180

Tungsten (W) mg/kg dw - <0.50 <0.50 <0.50 <0.50 <0.50

Uranium (U) mg/kg dw  - 0.623 0.769 0.595 0.766 0.641

Vanadium (V) mg/kg dw  - 14.5 18.4 12.8 18.1 15.5

Zinc (Zn) mg/kg dw 123/315 b 32.9 47.3 22.4 62.6 37.9

Zirconium (Zr) mg/kg dw - 1.5 2.2 1.8 2.2 1.8

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg dw 0.00671/0.0889 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Acenaphthylene mg/kg dw 0.00587/0.128 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Acridine mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

Anthracene mg/kg dw 0.0469/0.245 b <0.0040 <0.0040 <0.0040 <0.0040 <0.0040

Benz(a)anthracene mg/kg dw 0.0317/0.385 b <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(a)pyrene mg/kg dw 0.0319/0.782 b <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(b&j)fluoranthene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(e)pyrene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(g,h,i)perylene mg/kg dw 0.17/3.2 b <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(k)fluoranthene mg/kg dw 0.24/13.4 b <0.010 <0.010 <0.010 <0.010 <0.010

Chrysene mg/kg dw 0.0571/0.862 b <0.010 <0.010 <0.010 <0.010 <0.010

Dibenz(a,h)anthracene mg/kg dw 0.00622/0.135 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Fluoranthene mg/kg dw 0.111/2.355 b <0.010 <0.010 <0.010 <0.010 <0.010

Fluorene mg/kg dw 0.021/0.144 b <0.010 <0.010 <0.010 <0.010 <0.010

Indeno(1,2,3-c,d)pyrene mg/kg dw 0.2/3.2 b <0.010 <0.010 <0.010 <0.010 <0.010

1-Methylnaphthalene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

2-Methylnaphthalene mg/kg dw 0.0202/0.201 b <0.010 <0.010 <0.010 <0.010 <0.010

Naphthalene mg/kg dw 0.0346/0.391 b <0.010 <0.010 <0.010 <0.010 <0.010

Perylene mg/kg dw - <0.010 <0.010 0.014 <0.010 <0.010

Phenanthrene mg/kg dw 0.0419/0.515 b <0.010 <0.010 <0.010 <0.010 <0.010

Pyrene mg/kg dw 0.053/0.875 b <0.010 <0.010 <0.010 <0.010 <0.010

Quinoline mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010

d10-Acenaphthene % - 68.6 64.8 67.5 65.7 76.6

d12-Chrysene % - 89.4 80.9 90.4 89.2 90.4

d8-Naphthalene % - 64.4 61.5 63.9 62.7 73.8

d10-Phenanthrene % - 82.4 68.9 78.15 71.5 86.7
B(a)P Total Potency 
Equivalent

mg/kg dw - <0.020 <0.020 <0.020 <0.020 <0.020

IACR (CCME) mg/kg dw - <0.15 <0.15 <0.15 <0.15 <0.15

Note: Shaded values were above the lower guidelines (ISQGb or LELc). No values exceeded the upper (PELb or SELc) guidelines.
a Working sediment quality guidelines (BC MOE 2015).
b Interim Sediment Quality Guideline (ISQG; or Threshold Effect Level [LEL])/ Probable Effect Level (PEL).
c Lowest Effect Level (LEL)/ Severe Effect Level (SEL).
d Gravel = >2.0 mm; Sand = 0.063 to 2.0 mm; Silt = 0.004 to 0.063 mm; Clay = <0.004 mm. 
e TOC = Total Organic Carbon.

Downstream of Elk River (RG_GC)
Analytes Units

BC Sediment 
Quality 

Guidelines a
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Table H.C.6: Profundal Sediment Quality in Koocanusa Reservoir, August 2019      

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Non-metals
Moisture %  - 37 37 35 34 34 41 41 39 38 39
pH (1:2 soil:water) pH  - 8.3 8.2 8.3 8.3 8.4 8.1 8.2 8.2 8.1 8.2
Particle size
% Gravel (>2mm) %  - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00mm - 0.063mm) %  - 5.9 8.5 5.5 18 23 0.0 0.0 2.8 5.8 3.6
% Silt (0.063mm - 0.004mm) %  - 80 75 81 68 67 78 78 80 79 78
% Clay (<4um) %  - 14 15 14 14 9.8 21 22 16 15 18
Carbon
Total Organic Carbon %  - 1.3 1.3 1.2 1.3 1.3 1.5 1.4 1.7 2.0 1.2
Metals
Aluminum (Al) mg/kg dw  - 11,900 12,400 12,000 11,300 11,400 12,200 12,200 12,700 12,000 12,300
Antimony (Sb) mg/kg dw  - 0.27 0.26 0.25 0.24 0.27 0.40 0.40 0.39 0.38 0.33
Arsenic (As) mg/kg dw 5.9/17 b 5.5 5.7 5.6 5.5 6.0 6.4 6.3 6.5 6.1 6.3
Barium (Ba) mg/kg dw  - 72 76 71 71 64 151 148 134 120 115
Beryllium (Be) mg/kg dw  - 0.39 0.42 0.38 0.36 0.36 0.54 0.57 0.54 0.51 0.48
Bismuth (Bi) mg/kg dw  - <0.20 0.20 <0.20 <0.20 <0.20 0.20 0.21 0.21 0.20 0.21
Boron (B) mg/kg dw - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Cadmium (Cd) mg/kg dw 0.6/3.5 b 0.17 0.17 0.15 0.16 0.16 0.51 0.50 0.45 0.41 0.33
Calcium (Ca) mg/kg dw  - 105,000 112,000 109,000 112,000 98,200 98,800 100,000 103,000 96,200 105,000
Chromium (Cr) mg/kg dw 37.3/90 b 18 19 18 17 18 19 19 21 19 19
Cobalt (Co) mg/kg dw  - 8.5 8.7 8.5 8.1 8.2 8.4 8.4 9.0 8.7 8.6
Copper (Cu) mg/kg dw 35.7/197 b 14 14 14 13 14 16 16 17 17 15
Iron (Fe) mg/kg dw 21,200/43,766 c 22,000 23,100 22,400 21,500 21,900 22,000 22,100 23,100 21,700 22,500
Lead (Pb) mg/kg dw 35/91 b 15 15 15 14 15 14 15 16 16 15
Lithium (Li) mg/kg dw  - 26 26 25 24 24 22 24 24 24 25
Magnesium (Mg) mg/kg dw  - 23,200 24,600 24,100 23,800 23,200 22,000 22,200 23,400 22,500 22,300
Manganese (Mn) mg/kg dw 460/1,100 c 468 464 454 443 418 572 550 541 496 529
Mercury (Hg) mg/kg dw 0.170/0.486 b 0.023 0.027 0.022 0.045 0.017 0.038 0.039 0.032 0.036 0.023
Molybdenum (Mo) mg/kg dw  - 0.57 0.57 0.54 0.53 0.52 0.83 0.83 0.84 0.73 0.71
Nickel (Ni) mg/kg dw 16/75 c 20 20 20 19 19 22 22 23 22 21
Phosphorus (P) mg/kg dw  - 532 594 557 606 559 724 752 753 690 625
Potassium (K) mg/kg dw  - 920 1,050 880 840 810 1,330 1,360 1,300 1,160 1,200
Selenium (Se) mg/kg dw 2 <0.20 <0.20 <0.20 <0.20 <0.20 0.68 0.69 0.65 0.56 0.46
Silver (Ag) mg/kg dw 0.5 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 0.10 0.10 <0.10 <0.10
Sodium (Na) mg/kg dw  - 91 118 93 93 88 100 102 99 91 97
Strontium (Sr) mg/kg dw  - 252 265 257 251 221 201 197 216 202 234
Sulfur (S) mg/kg dw - <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000
Thallium (Tl) mg/kg dw  - 0.088 0.090 0.081 0.077 0.079 0.15 0.16 0.15 0.13 0.12
Tin (Sn) mg/kg dw  - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg dw  - 118 139 130 127 129 55 64 81 82 91
Tungsten (W) mg/kg dw - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg dw  - 0.74 0.71 0.71 0.65 0.61 0.76 0.76 0.82 0.82 0.77
Vanadium (V) mg/kg dw  - 14 15 14 14 14 19 20 20 18 17
Zinc (Zn) mg/kg dw 123/315 b 62 64 62 59 64 74 74 76 73 70
Zirconium (Zr) mg/kg dw - 1.5 1.5 1.6 2.2 1.5 1.5 1.5 1.5 1.5 1.3

Acenaphthene mg/kg dw 0.00671/0.0889 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Acenaphthylene mg/kg dw 0.00587/0.128 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Acridine mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010
Anthracene mg/kg dw 0.0469/0.245 b <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040
Benz(a)anthracene mg/kg dw 0.0317/0.385 b <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010
Benzo(a)pyrene mg/kg dw 0.0319/0.782 b <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo(b&j)fluoranthene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 0.012 0.015 <0.010 0.011 <0.010
Benzo(b+j+k)fluoranthene mg/kg dw - <0.015 <0.015 <0.015 <0.015 <0.015 0.015 0.019 <0.015 <0.015 <0.015
Benzo(e)pyrene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 <0.010 <0.010 <0.010
Benzo(g,h,i)perylene mg/kg dw 0.17/3.2 b <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo(k)fluoranthene mg/kg dw 0.24/13.4 b <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Chrysene mg/kg dw 0.0571/0.862 b <0.010 <0.010 <0.010 <0.010 <0.010 0.016 0.019 0.010 0.011 <0.010
Dibenz(a,h)anthracene mg/kg dw 0.00622/0.135 b <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Fluoranthene mg/kg dw 0.111/2.355 b <0.010 <0.010 <0.010 <0.010 <0.010 0.013 0.014 <0.010 0.011 <0.010
Fluorene mg/kg dw 0.021/0.144 b <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Indeno(1,2,3-c,d)pyrene mg/kg dw 0.2/3.2 b <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
1-Methylnaphthalene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 0.026 0.030 0.018 0.017 0.016
2-Methylnaphthalene mg/kg dw 0.0202/0.201 b <0.010 <0.010 <0.010 <0.010 <0.010 0.045 0.050 0.029 0.027 0.027
Naphthalene mg/kg dw 0.0346/0.391 b <0.010 <0.010 <0.010 <0.010 <0.010 0.019 0.020 0.013 0.013 0.014
Perylene mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 <0.010 <0.010 <0.010
Phenanthrene mg/kg dw 0.0419/0.515 b <0.010 <0.010 <0.010 <0.010 <0.010 0.037 0.042 0.023 0.022 0.025
Pyrene mg/kg dw 0.053/0.875 b <0.010 <0.010 <0.010 <0.010 <0.010 0.011 0.012 <0.010 <0.010 <0.010
Quinoline mg/kg dw - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
d10-Acenaphthene % - 73.0 75.0 79.9 79.4 77.2 82.5 81.6 77.0 80.3 85.0
d12-Chrysene % - 88.7 89.2 92.9 92.3 89.4 97.6 96.0 94.1 91.9 98.7
d8-Naphthalene % - 69.8 73.3 78.2 78.2 77.3 81.8 82.2 75.1 81.5 82.6
d10-Phenanthrene % - 86.4 90.3 90.9 92.6 90.4 91.8 90.2 92.9 88.9 100
B(a)P Total Potency Equivalent mg/kg dw - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
IACR (CCME) mg/kg dw - <0.15 <0.15 <0.15 <0.15 <0.15 0.15 0.2 <0.15 <0.15 <0.15

Notes: Shaded values were above the lower guidelines (ISQG b or LELc). No values exceeded the upper (PEL b or SELc) guidelines, "-" indicates no guideline.
a Working Sediment Quality Guidelines (BC MOE 2015).
b Interim Sediment Quality Guideline (ISQG; or Threshold Effect Level [LEL])/ Probable Effect Level (PEL).
c Lowest Effect Level (LEL)/ Severe Effect Level (SEL).

Polycyclic Aromatic Hydrocarbons

Analytes Units
BC Sediment 

Quality 

Guidelines a

Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



% Moisture t 0.140 -
pH (1:2 soil:water) tlog 0.260 -
% Gravel nt - -
% Sand Wilcoxon 0.163 -
% Silt t 0.463 -
% Clay tlog 0.002 100
TOC tlog 0.286 -
Aluminum t 0.132 -
Antimony tlog <0.001 49
Arsenic t 0.030 8.6
Barium t <0.001 116
Beryllium t <0.001 46
Bismuth Wilcoxon 0.317 -
Boron nt - -
Cadmium tlog <0.001 191
Calcium tlog 0.018 10
Chromium t 0.007 17
Cobalt tlog 0.021 13
Copper tlog 0.081 -
Iron tlog 0.016 11
Lead tlog 0.684 -
Lithium t 0.121 -
Magnesium tlog 0.323 -
Manganese t <0.001 38
Mercury t 0.002 88
Molybdenum tlog <0.001 62
Nickel tlog 0.001 26
Phosphorus tlog 0.001 32
Potassium tlog <0.001 47
Selenium Wilcoxon 0.004 >158
Silver Wilcoxon 0.134 -
Sodium tlog 0.001 17
Strontium tlog 0.837 -
Sulfur nt - -
Thallium t <0.001 70
Tin nt - -
Titanium t 0.001 -38
Tungsten nt - -
Uranium t 0.167 -
Vanadium t <0.001 42
Zinc tlog 0.001 23
Zirconium Wilcoxon 0.020 19
Acenaphthene nt - -
Acenaphthylene nt - -
Acridine nt - -
Anthracene nt - -
Benz(a)anthracene Wilcoxon 0.136 -
Benzo(a)pyrene nt - -
Benzo(b&j)fluoranthene Wilcoxon 0.016 >50
Benzo(e)pyrene Wilcoxon 0.052 -

P-value < 0.05.
Comparison to Upstream (RG_TN) is significant (α = 0.05) and magnitude of difference is positive.
Comparison to Upstream (RG_TN) is significant (α = 0.05) and magnitude of difference is negative.

Notes: nt = not tested; ns = not significant, LRL = laboratory reporting limit.

Table H.C.7: Statistical Comparisons of Particle Size, and Metal and PAH 
Concentrations Between Downstream (RG_T4) and Upstream  (RG_TN) Profundal 
Transects, August 2018      

Parameter Testa P-value
Magnitude of Difference 

for RG_T4 Relative to 

RG_TN (%)b

a nt = not tested because all values were reported below the LRL; t = two-sample t-test; log = log10-transformation; MW = 
Mann-Whitney; Wilcoxon = Wilcoxon score test.
b Magnitude of difference calculated as (MCTdownstream − MCTupstream)/(MCTupstream)×100%, where MCT is the measure of central 
tendency = mean (ANOVA), geometric mean (ANOVAlog), median (Wilcoxon or KW tests).
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Benzo(g,h,i)perylene Wilcoxon 0.317 -
Benzo(k)fluoranthene nt - -
Chrysene Wilcoxon 0.094 -
Dibenz(a,h)anthracene Wilcoxon 0.317 -
Fluoranthene Wilcoxon 0.017 >40
Fluorene nt - -
Indeno(1,2,3-c,d)pyrene nt - -
1-Methylnaphthalene Wilcoxon 0.017 >130
2-Methylnaphthalene Wilcoxon 0.004 >300
Naphthalene Wilcoxon 0.017 >40
Perylene Wilcoxon 0.052 -
Phenanthrene Wilcoxon 0.004 >290
Pyrene Wilcoxon 0.017 >10
Quinoline nt - -
d10-Acenaphthene t 0.898 -
d12-Chrysene MW 0.075 -
d8-Naphthalene t 0.891 -
d10-Phenanthrene t 0.660 -
B(a)P Total Potency Equivalent nt - -
IACR (CCME) Wilcoxon 0.016 >20

P-value < 0.05.
Comparison to Upstream (RG_TN) is significant (α = 0.05) and magnitude of difference is positive.
Comparison to Upstream (RG_TN) is significant (α = 0.05) and magnitude of difference is negative.

Notes: nt = not tested; ns = not significant, LRL = laboratory reporting limit.
a nt = not tested because all values were reported below the LRL; t = two-sample t-test; log = log10-transformation; MW = 
Mann-Whitney; Wilcoxon = Wilcoxon score test.
b Magnitude of difference calculated as (MCTdownstream − MCTupstream)/(MCTupstream)×100%, where MCT is the measure of central 
tendency = mean (ANOVA), geometric mean (ANOVAlog), median (Wilcoxon or KW tests).

Table H.C.7: Statistical Comparisons of Particle Size, and Metal and PAH 
Concentrations Between Downstream (RG_T4) and Upstream  (RG_TN) Profundal 
Transects, August 2018     

Parameter Testa P-value
Magnitude of Difference 

for RG_T4 Relative to 

RG_TN (%)b
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RG_SC RG_ER RG_GC RG_ER RG_GC
% Moisture ANOVA 0.105 A A A - -

pH (1:2 soil:water) ANOVAlog 0.173 A A A - -
% Gravel Wilcoxon 0.024 A A A - -
% Sand ANOVA 0.353 A A A - -
% Silt ANOVA 0.229 A A A - -

% Clay ANOVAlog 0.604 A A A - -
TOC ANOVA 0.019 B A AB 39 -

Aluminum ANOVAlog 0.087 A A A - -
Antimony ANOVAlog 0.004 B A B 44 -
Arsenic ANOVA 0.385 A A A - -
Barium ANOVA <0.001 B A A 114 76

Beryllium ANOVA 0.024 B A AB 32 -
Bismuth Wilcoxon 0.377 A A A - -
Boron Wilcoxon 0.003 A A A - -

Cadmium ANOVAlog <0.001 B A B 194 -
Calcium ANOVA 0.016 A AB B - -43

Chromium ANOVAlog 0.634 A A A - -
Cobalt ANOVAlog 0.077 A A A - -
Copper ANOVAlog 0.774 A A A - -

Iron ANOVA 0.085 A A A - -
Lead ANOVAlog 0.044 A AB B - -38

Lithium ANOVA 0.284 A A A - -
Magnesium ANOVA 0.070 A A A - -
Manganese ANOVA 0.748 A A A - -

Mercury ANOVAlog <0.001 C B A 89 193
Molybdenum KW 0.006 AB A B - -

Nickel ANOVA 0.723 A A A - -
Phosphorus ANOVA 0.001 B A B 66 -
Potassium ANOVAlog 0.009 B A A 55 52
Selenium Wilcoxon <0.001 C A B 220 90

Silver Wilcoxon 0.108 A A A - -
Sodium ANOVA 0.886 A A A - -

Strontium ANOVA 0.017 A B B -43 -47
Sulfur nt - A A A - -

Thallium ANOVAlog 0.002 B A B 82 -
Tin nt - A A A - -

Titanium ANOVAlog <0.001 A B A -56 -
Tungsten nt - A A A - -
Uranium ANOVAlog 0.107 A A A - -

Vanadium ANOVA 0.001 B A AB 48 -
Zinc ANOVA 0.027 AB A B - -

Zirconium ANOVA 0.021 AB B A - -
Acenaphthene nt - A A A - -

Acenaphthylene Wilcoxon 0.368 A A A - -
Acridine nt - A A A - -

Anthracene Wilcoxon 0.024 A A A - -
Benz(a)anthracene Wilcoxon 0.024 A A A - -

Benzo(a)pyrene Wilcoxon 0.024 A A A - -
Benzo(b&j)fluoranthene Wilcoxon <0.001 B A B >330 -

Benzo(e)pyrene Wilcoxon 0.026 A A A - -
Benzo(g,h,i)perylene Wilcoxon 0.024 A A A - -

P-value < 0.05.

Comparison to Upstream (RG_SC) is significant (α = 0.05) and magnitude of difference is positive.

Comparison to Upstream (RG_SC) is significant (α = 0.05) and magnitude of difference is negative.
Notes: nt = not tested; ns = not significant, LRL = laboratory reporting limit.

Table H.C.8: Statistical Comparisons of Sediment Particle Size, and Metal and PAH 
Concentrations Among Areas for Sand Creek (RG_SC: Upstream), Elk River (RG_ER: 
Downstream), and Gold Creek (RG_GC: Downstream) Littoral Study Areas, April 2018

Parameter Testa P-value
Pairwise Comparisons Among 

Areasb

Magnitude of Difference Relative to 

Reference (RG_SC) (%)c

a nt = not tested because all values were reported below the LRL; ANOVA = analysis of variance; log = log10-transformation; KW = Kruskal-Wallis test; 
Wilcoxon = Wilcoxon score test.
b Areas that share a letter (e.g., A,B,C) do not differ significantly among areas. Letters are assigned such that A is assigned to the area with the highest 
concentration.
c Magnitude of difference calculated as (MCTdownstream − MCTupstream)/(MCTupstream)×100%, where MCT is the measure of central tendency = mean 

(ANOVA), geometric mean (ANOVAlog), median (Wilcoxon or KW tests).
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RG_SC RG_ER RG_GC RG_ER RG_GC
Benzo(k)fluoranthene Wilcoxon 0.024 A A A - -

Chrysene Wilcoxon <0.001 B A B >240 -
Dibenz(a,h)anthracene Wilcoxon 0.368 A A A - -

Fluoranthene Wilcoxon 0.003 A A A - -
Fluorene nt - A A A - -

Indeno(1,2,3-c,d)pyrene Wilcoxon 0.024 A A A - -
1-Methylnaphthalene Wilcoxon <0.001 B A B >200 -
2-Methylnaphthalene Wilcoxon <0.001 B A B >410 -

Naphthalene Wilcoxon <0.001 B A B >110 -
Perylene Wilcoxon 0.012 A A A - -

Phenanthrene Wilcoxon <0.001 B A B >370 -
Pyrene Wilcoxon 0.024 A A A - -

Quinoline nt - A A A - -
d10-Acenaphthene ANOVAlog 0.933 A A A - -

d12-Chrysene ANOVA 0.800 A A A - -
d8-Naphthalene KW 0.779 A A A - -

d10-Phenanthrene ANOVA 0.898 A A A - -
B(a)P Total Potency Equivalent Wilcoxon 0.024 A A A - -

IACR (CCME) Wilcoxon <0.001 B A B >247 -

P-value < 0.05.
Comparison to Upstream (RG_SC) is significant (α = 0.05) and magnitude of difference is positive.
Comparison to Upstream (RG_SC) is significant (α = 0.05) and magnitude of difference is negative.

Notes: nt = not tested; ns = not significant, LRL = laboratory reporting limit.
a nt = not tested because all values were reported below the LRL; ANOVA = analysis of variance; log = log10-transformation; KW = Kruskal-Wallis test; 
Wilcoxon = Wilcoxon score test.
b Areas that share a letter (e.g., A,B,C) do not differ significantly among areas. Letters are assigned such that A is assigned to the area with the highest 
concentration.
c Magnitude of difference calculated as (MCTdownstream − MCTupstream)/(MCTupstream)×100%, where MCT is the measure of central tendency = mean 

(ANOVA), geometric mean (ANOVAlog), median (Wilcoxon or KW tests).

Table H.C.8: Statistical Comparisons of Sediment Particle Size, and Metal and PAH 
Concentrations Among Areas for Sand Creek (RG_SC: Upstream), Elk River (RG_ER: 
Downstream), and Gold Creek (RG_GC: Downstream) Littoral Study Areas, April 2018

Parameter Testa P-value
Pairwise Comparisons Among 

Areasb

Magnitude of Difference Relative to 

Reference (RG_SC) (%)c
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RG_TN RG_T4

% Moisture % tequal Mean 0.00188 35.5 39.4 11
pH (1:2 soil:water) pH unit tequal Mean 0.00310 8.30 8.17 -1.6
% Gravel % nt - - - - -
% Sand % nt - - - - -
% Silt % tunequal Mean 0.181 74.1 78.7 ns
% Clay % tequal Mean 0.0152 13.3 18.4 39
TOC % tequal Mean 0.0680 1.27 1.56 ns
Aluminum mg/kg tequal Mean 0.0736 11,800 12,280 ns
Antimony mg/kg tequal Mean <0.001 0.258 0.380 47
Arsenic mg/kg tequal Mean <0.001 5.64 6.29 12
Barium mg/kg tunequal Mean <0.001 70.8 134 89
Beryllium mg/kg tequal Mean <0.001 0.382 0.528 38
Bismuth mg/kg M-W Median 0.067 <0.20 0.21 ns
Boron mg/kg nt - - - - -
Cadmium mg/kg tunequal Mean <0.001 0.160 0.440 174
Calcium mg/kg tequal Mean 0.0596 107,240 100,600 ns
Chromium mg/kg tequal Mean 0.0465 17.8 19.1 7.2
Cobalt mg/kg tequal Mean 0.147 8.38 8.62 ns
Copper mg/kg tequal Mean <0.001 13.8 16.0 16
Iron mg/kg tequal Mean 0.790 22,180 22,280 ns
Lead mg/kg tequal Mean 0.468 14.8 15.2 ns
Lithium mg/kg tequal Mean 0.247 24.8 23.9 ns
Magnesium mg/kg tequal Mean 0.00718 23,780 22,480 -5.5
Manganese mg/kg tequal Mean <0.001 449 538 20
Mercury mg/kg tequal Mean 0.237 0.0266 0.0337 ns
Molybdenum mg/kg tequal Mean <0.001 0.546 0.788 44
Nickel mg/kg tequal Mean <0.001 19.4 21.9 13
Phosphorous mg/kg tequal Mean <0.001 570 709 24
Potassium mg/kg tequal Mean <0.001 900 1,270 41
Selenium mg/kg M-W Median 0.0075 <0.20 0.65 225
Silver mg/kg M-W Median 0.424 <0.10 0.10 ns
Sodium mg/kg M-W Median 0.344 93.0 99.0 ns
Strontium mg/kg tequal Mean 0.00468 249 210 -16
Sulfur mg/kg nt - - - - -
Thallium mg/kg tequal Mean <0.001 0.0830 0.143 72
Tin mg/kg nt - - - - -
Titanium mg/kg tequal Mean <0.001 129 74.5 -42
Tungsten mg/kg nt - - - - -
Uranium mg/kg tequal Mean 0.00702 0.683 0.786 15
Vanadium mg/kg tequal Mean <0.001 14.0 18.8 35
Zinc mg/kg tequal Mean <0.001 62.0 73.3 18
Zirconium mg/kg M-W Median 0.123 1.50 1.50 ns
Acenaphthene mg/kg nt - - - - -
Acenaphthylene mg/kg nt - - - - -
Acridine mg/kg nt - - - - -
Anthracene mg/kg nt - - - - -
Benz(a)anthracene mg/kg nt - - - - -
Benzo(a)pyrene mg/kg nt - - - - -
Benzo(b&j)fluoranthene mg/kg M-W Median 0.072 <0.010 0.011 ns
Benzo(e)pyrene mg/kg nt - - - - -
Benzo(g,h,i)perylene mg/kg nt - - - - -
Benzo(k)fluoranthene mg/kg nt - - - - -
Chrysene mg/kg M-W Median 0.072 <0.010 0.011 ns
Dibenz(a,h)anthracene mg/kg nt - - - - -
Fluoranthene mg/kg M-W Median 0.072 <0.010 0.011 ns
Fluorene mg/kg nt - - - - -
Indeno(1,2,3-c,d)pyrene mg/kg nt - - - - -
1-Methylnaphthalene mg/kg M-W Median 0.0075 <0.010 0.018 80
2-Methylnaphthalene mg/kg M-W Median 0.0073 <0.010 0.029 190
Naphthalene mg/kg M-W Median 0.0073 <0.010 0.014 40
Perylene mg/kg nt - - - - -
Phenanthrene mg/kg M-W Median 0.0075 <0.010 0.025 150
Pyrene mg/kg nt - - - - -
Quinoline mg/kg nt - - - - -
d10-Acenaphthene mg/kg tequal Mean 0.0459 76.9 81.3 5.7
d12-Chrysene mg/kg tequal Mean 0.00874 90.5 95.7 5.7
d8-Naphthalene mg/kg M-W Median 0.0593 77.3 81.8 ns
d10-Phenanthrene mg/kg tequal Mean 0.262 90.1 92.8 ns
B(a)P Total Potency Equivalent mg/kg nt - - - - -
IACR (CCME) mg/kg nt - - - - -

Indicates significant difference between study areas at a P-value < 0.05.

Comparison to Upstream (RG_SC) is significant (α = 0.05) and magnitude of difference is positive.

Comparison to Upstream (RG_SC) is significant (α = 0.05) and magnitude of difference is negative.

Table H.C.9: Statistical Comparisons of Sediment Particle Size, and Metal and PAH Concentrations Between  
Downstream (RG_T4) and Upstream (RG_TN) Profundal Transects, August 2019 

Units

a nt = not tested because more than 80% of the values were below the laboratory detection limit.
b Magnitude of difference calculated as (MCTMine-exposed − MCTReference)/(MCTReference)×100%, where MCT is the measure of central tendency = mean (ANOVA, tunequal, and 
tequal), geometric mean (ANOVAlog), median ( Mann–Whitney or KW tests).

MOD b
Summary 
Statistics

Parameter Test a
Test

P-value

MCT

Notes: nt = not tested; ns = not significant; M-W = Mann-Whitney, tequal = t-test equal variance; tunequal = t-test unequal variance. "-" indicates no data available.



US DS US DS

2015 1.03 1.47 43.4 C B

2016 1.20 1.20 0 17.1 -18.4 BC C

2018 1.99 2.19 10.1 94.1 49.0 A A

2019 1.27 1.45 14.2 23.9 -1.36 BC AB

2015 13,680 14,110

2016 11,280 12,260

2018 11,116 12,520

2019 11,800 12,280

2015 0.365 0.540

2016 0.260 0.390

2018 0.290 0.420

2019 0.260 0.390

2015 6.84 7.68

2016 5.44 6.31

2018 6.84 7.37

2019 5.64 6.29

2015 98.0 178

2016 67.5 133

2018 71.1 141

2019 71.2 134

2015 0.522 0.677

2016 0.412 0.590

2018 0.336 0.490

2019 0.382 0.528

2015 0.250 0.235

2016 0.100 0.100

2018 0.100 0.100

2019 0.100 0.210

2015 2.50 7.75 210 A A

2016 2.50 5.70 128 0 -26.5 A B

2018 2.50 2.50 0 0 -67.7 A C

2019 2.50 2.50 0 0 -67.7 A C
2015 0.240 0.675

2016 0.187 0.528

2018 0.171 0.486

2019 0.156 0.450

2015 106,650 100,190 -6.06 b b A B

2016 102,180 96,100 -5.95 -4.19 -4.08 A B

2018 109,800 118,600 8.01 2.95 18.4 A A

2019 107,240 100,600 -6.19 0.553 0.409 A B

2015 20.3 22.7

2016 15.8 17.4

2018 16.6 19.3

2019 17.8 19.1

2015 10.2 9.60 -6.07 b b A A

2016 7.99 8.02 0.300 -21.8 -16.5 B B

2018 8.75 9.77 11.7 -14.4 1.79 B A

2019 8.38 8.62 2.86 -18.0 -10.2 B B

2015 17.5 18.8

2016 23.4 22.4

2018 14.8 16.9

2019 13.8 16.0

Model significant (p-value < 0.1).

MOD > 0 (Downstream greater than Upstream, or year greater than baseline).

MOD < 0 (Dowstream less than Upstream, or year less than baseline).

Note: "-" indicates not applicable as no data were collected for this species in the given year. DS =Downtrean and US = upstream.

Table H.C.10: Statistical Comparison of Chemical Sediment Characteristics Between Downstream and 
Upstream Profundal Transects, 2015 to 2019    

Endpoint
Transfor- 
mation

ANOVA P-Values

Year

MCT Post-hoc Contrasts

Inter-
action

Area Year US DS
Area MOD 

(%)a

Temporal MOD 

(%)b

Significant 

Differences c

Total Organic Carbon 
(%)

rank 0.007 - -

b A

-15.3 B

-14.9 B

b

Aluminum (Al) 
(mg/kg)

none 0.824 0.009 <0.001 6.29

-13.4

A

-31.2 C

-19.4 B

-35.5 C

B

Antimony (Sb) 
(mg/kg)

rank 0.575 <0.001 <0.001 41.0

b

b A

-19.1 B
Arsenic (As) (mg/kg) log10 0.329 <0.001 <0.001 10.7

-2.13 A

-17.9 B

Barium (Ba) (mg/kg) rank 0.591 <0.001 <0.001 102

Beryllium (mg/kg) log10 0.857 <0.001 <0.001 36.6

-39.6 B

-39.2 B

b A

b A

-35.9 B

b A

-31.1 C

-24.1 BC

a Signifcant differences determined using a Tukey's Honestly Significant Difference Test (α of 0.1) and magnitudes of difference (MOD) reported as (DS - 
US)/US*100 % for significant differences.
b Signifcant differences from base year determined using a Tukey's Honestly Significant Difference Test (α of 0.1) and MOD reported as (Year - Base 
c  Years that do not share a letter are significantly different from each other.

b

-16.4 B

-57.4 B

-57.4 B

Boron (B) (mg/kg) rank <0.001 - -

Bismuth (Bi) (mg/kg) rank 0.623 0.180 <0.001 ns
-57.4 B

Calcium (Ca) (mg/kg) none 0.042 - -

203

b A

-37.1 B

-49.6 BC

-53.0 C

b A

-22.8 CChromium (Cr) 
(mg/kg)

log10 0.835 <0.001 <0.001 11.4
-16.7 BC

-14.1 B

Cobalt (Co) (mg/kg) log10 0.018 - -

b B

25.7 A
Copper (Cu) (mg/kg) log10 0.495 0.040 <0.001 5.85

-12.8 C

-17.9 C

<0.001<0.0010.793rank
Cadmium (Cd) 

(mg/kg)
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US DS US DS

Table H.C.10: Statistical Comparison of Chemical Sediment Characteristics Between Downstream and 
Upstream Profundal Transects, 2015 to 2019    

Endpoint
Transfor- 
mation

ANOVA P-Values

Year

MCT Post-hoc Contrasts

Inter-
action

Area Year US DS
Area MOD 

(%)a

Temporal MOD 

(%)b

Significant 

Differences c

2015 23,520 22,720 -3.40 b b A A

2016 19,980 20,240 1.30 -15.1 -10.9 C B

2018 21,400 23,620 10.4 -9.01 3.96 BC A

2019 22,180 22,280 0.451 -5.70 -1.94 AB A

2015 15.5 14.5 -6.46 b b A AB

2016 14.0 13.4 -4.71 -9.43 -7.73 B C

2018 15.8 15.2 -3.55 1.94 5.11 A A

2019 14.8 15.2 2.29 -4.13 4.83 AB A

2015 26.7 24.9 -7.00 b b A A

2016 24.9 24.4 -2.25 -6.77 -2.01 AB A

2018 23.3 25.0 6.94 -12.7 0.402 B A

2019 24.8 23.9 -3.31 -7.37 -3.70 B A

2015 21,880 19,620

2016 19,820 18,020

2018 24,260 25,060

2019 23,780 22,480

2015 501 613

2016 398 518

2018 423 568

2019 454 541

2015 0.0312 0.0497

2016 0.0167 0.0290

2018 0.0150 0.0291

2019 0.0231 0.0360

2015 0.891 1.33

2016 0.630 0.942

2018 0.596 0.954

2019 0.546 0.788

2015 24.5 26.7

2016 19.3 21.6

2018 18.6 23.1

2019 19.4 21.9

2015 564 806

2016 493 670

2018 650 853

2019 570 709
2015 1,572 2,450

2016 834 1,504

2018 716 1,050

2019 900 1,270

2015 0.265 0.715 170 A A

2016 0.100 0.670 570 -62.3 -6.29 C AB

2018 0.100 0.510 410 -62.3 -28.7 BC C

2019 0.100 0.650 550 -62.3 -9.09 C BC

2015 0.0500 0.135 169 A A

2016 0.0500 0.120 140 0 -10.8 A AB

2018 0.0500 0.0500 0 0 -62.8 A BC

2019 0.0500 0.0500 0 0 -62.8 A C

2015 113 126

2016 91.0 111

2018 82.0 100

2019 93.0 99.0

Model significant (p-value < 0.1).

MOD > 0 (Downstream greater than Upstream, or year greater than baseline).

MOD < 0 (Dowstream less than Upstream, or year less than baseline).

Note: "-" indicates not applicable as no data were collected for this species in the given year. DS =Downtrean and US = upstream.

Lead (Pb) (mg/kg) log10 0.080 - -

--0.004noneIron (Fe) (mg/kg)

Lithium (Li) (mg/kg) none 0.045 - -

b B

18.8 A

11.5 A

-19.4 B

-8.82 CMagnesium (Mg) 
(mg/kg)

none 0.292 0.003 <0.001 -6.49

-18.9 B

Mercury (Hg) (mg/kg) rank 0.769 <0.001 <0.001 51.9

Manganese (Mn) 
(mg/kg)

rank 0.253 <0.001 <0.001 31.8

b A

-22.0 B

Molybdenum (Mo) 
(mg/kg)

log10 0.980 <0.001 <0.001 50.5

b A

-43.6 C

b A

-29.2 BC

-51.3 C

-29.8 B

b A

-20.1 B

-30.1 BC

-39.9 C

-18.5 B

-19.2 B

Phosphorus (P) 
(mg/kg)

log10 0.177 <0.001 <0.001 34.1

Nickel (Ni) (mg/kg) log10 0.351 <0.001 <0.001 12.5

9.76 A

-6.64 B

b B

-15.1 C

b A

-41.9 C

a Signifcant differences determined using a Tukey's Honestly Significant Difference Test (α of 0.1) and magnitudes of difference (MOD) reported as (DS - 
US)/US*100 % for significant differences.

C

57.1<0.001<0.0010.717log10
Potassium (K) 

(mg/kg)

b

-56.1

Silver (Ag) (mg/kg) rank 0.021 - -

B

D

-46.0 CD

Selenium (Se) 
(mg/kg)

rank 0.002 - -

b

Sodium (Na) (mg/kg) rank 0.197 <0.001 <0.001 15.2
-27.7

-23.7

b

-14.5

b Signifcant differences from base year determined using a Tukey's Honestly Significant Difference Test (α of 0.1) and MOD reported as (Year - Base 
c  Years that do not share a letter are significantly different from each other.

CD

D
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US DS US DS

Table H.C.10: Statistical Comparison of Chemical Sediment Characteristics Between Downstream and 
Upstream Profundal Transects, 2015 to 2019    

Endpoint
Transfor- 
mation

ANOVA P-Values

Year

MCT Post-hoc Contrasts

Inter-
action

Area Year US DS
Area MOD 

(%)a

Temporal MOD 

(%)b

Significant 

Differences c

2015 218 177

2016 229 195

2018 237 236

2019 249 210

2015 0.149 0.236

2016 0.0846 0.155

2018 0.0766 0.130

2019 0.0830 0.143

2015 1.00 1.00

2016 1.00 1.00

2018 1.00 1.00

2019 1.00 1.00

2015 102 74.7

2016 87.3 61.3

2018 135 83.5

2019 129 74.5

2015 0.778 0.917

2016 0.685 0.810

2018 0.712 0.798

2019 0.683 0.786

2015 17.4 28.2

2016 12.3 19.4

2018 13.4 18.0

2019 13.8 19.2

2015 77.3 90.1

2016 65.7 78.1

2018 66.9 81.6

2019 61.9 73.5

2015 1.30 1.10 -15.4 AB B

2016 1.20 0.500 -58.3 -7.69 -54.5 B B

2018 1.30 1.50 15.4 0 36.4 B A

2019 1.50 1.50 0 15.4 36.4 A A

2015 - -

2016 - -

2018 0.00500 0.0230

2019 0.00500 0.0180

2015 0.00500 0.0590

2016 0.00500 0.0540

2018 0.00500 0.0400

2019 0.00500 0.0290
2015 0.00250 0.00250

2016 0.00250 0.00250

2018 0.00250 0.00250

2019 0.00250 0.00250

2015 0.00200 0.00200

2016 0.00200 0.00200

2018 0.00200 0.00200

2019 0.00200 0.00200

2015 0.00500 0.0150

2016 0.00500 0.0110

2018 0.00500 0.00500

2019 0.00500 0.00500

2015 0.00500 0.00500 0 A A

2016 0.00500 0.00500 0 0 0 A B

2018 0.00500 0.00500 0 0 0 A B

2019 0.00500 0.00500 0 0 0 A B

2015 0.00500 0.0250 400 A A

2016 0.00500 0.0180 260 0 -28.0 A A

2018 0.00500 0.0150 200 0 -40.0 A AB

2019 0.00500 0.0110 120 0 -56.0 A B

Model significant (p-value < 0.1).

MOD > 0 (Downstream greater than Upstream, or year greater than baseline).

MOD < 0 (Dowstream less than Upstream, or year less than baseline).

Note: "-" indicates not applicable as no data were collected for this species in the given year. DS =Downtrean and US = upstream.

0.275 <0.001 <0.001 -14.0

16.5

20.1 A

Thallium (Tl) (mg/kg) log10 0.992 <0.001 <0.001 65.6

A

b B

7.79 AB

-46.3 C

-41.4 C

b A

-37.9 BC

Strontium (Sr) 
(mg/kg)

none

b BC

-15.7 C

24.1 A

ns ns

Titanium (Ti) (mg/kg) none 0.190 <0.001 <0.001 -32.8

Tin (Sn) (mg/kg) rank 0.224 0.562 0.560 ns

b AB

-11.8 C

-10.9 BC

15.2 AB

Uranium (U) (mg/kg) log10 0.729 <0.001 <0.001 14.0

b A

-33.5 C

-34.9 C

-13.4 C

Vanadium (V) 
(mg/kg)

rank 0.445 <0.001 <0.001 56.8

b A

-14.9 B

-10.0 B

-32.8 BC

Zinc (Zn) (mg/kg) rank 0.435 <0.001 <0.001 20.1

ns

1-Methylnaphthalene
(mg/kg)

rank 0.459 <0.001 0.453 310

-20.2 C

Zirconium (Zr) 
(mg/kg)

rank 0.001 - -

b

ns ns

2-Methylnaphthalene
(mg/kg)

rank 0.157 <0.001 0.179 760

Anthracene (mg/kg) rank 0.405 0.324 0.404 ns ns ns

rank
Acenaphthene 

(mg/kg)
nsnsns0.4040.3240.405

Benzo(a)pyrene 
(mg/kg)

rank 0.065 - -

b

Benz(a)anthracene 
(mg/kg)

rank 0.425 <0.001 0.422 0 ns ns

Benzo(b&j)fluoranthe
ne (mg/kg)

rank 0.015 - -

b

c  Years that do not share a letter are significantly different from each other.

a Signifcant differences determined using a Tukey's Honestly Significant Difference Test (α of 0.1) and magnitudes of difference (MOD) reported as (DS - 
US)/US*100 % for significant differences.
b Signifcant differences from base year determined using a Tukey's Honestly Significant Difference Test (α of 0.1) and MOD reported as (Year - Base 

ns
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US DS US DS

Table H.C.10: Statistical Comparison of Chemical Sediment Characteristics Between Downstream and 
Upstream Profundal Transects, 2015 to 2019    

Endpoint
Transfor- 
mation

ANOVA P-Values

Year

MCT Post-hoc Contrasts

Inter-
action

Area Year US DS
Area MOD 

(%)a

Temporal MOD 

(%)b

Significant 

Differences c

2015 0.00750 0.0250 233 A A

2016 0.00750 0.0180 140 0 -28.0 A A

2018 - - - - - - -

2019 0.00750 0.00750 0 0 -70.0 A B

2015 - -

2016 - -

2018 0.00500 0.00500

2019 0.00500 0.00500

2015 0.00500 0.00500

2016 0.00500 0.00500

2018 0.00500 0.00500

2019 0.00500 0.00500

2015 0.00500 0.0260 420 b b A A

2016 0.00500 0.0250 400 0 -3.85 A A

2018 0.00500 0.0180 260 0 -30.8 A AB

2019 0.00500 0.0110 120 0 -57.7 A B

2015 0.00250 0.00250

2016 0.00250 0.00250

2018 0.00250 0.00250

2019 0.00250 0.00250

2015 0.00500 0.0210 320 A A

2016 0.00500 0.0160 220 0 -23.8 A A

2018 0.00500 0.0140 180 0 -33.3 A AB

2019 0.00500 0.0110 120 0 -47.6 A B

2015 0.00500 0.0290 480 A A

2016 0.00500 0.0210 320 0 -27.6 A A

2018 0.00500 0.0140 180 0 -51.7 A B

2019 0.00500 0.0140 180 0 -51.7 A AB

2015 - - - - - - -

2016 - - - - - - -

2018 0.00500 0.0110 120 A A

2019 0.00500 0.00500 0 0 -54.5 A B

2015 0.00500 0.0600 1,100 A A

2016 0.00500 0.0460 820 0 -23.3 A AB

2018 0.00500 0.0390 680 0 -35.0 A BC

2019 0.00500 0.0250 400 0 -58.3 A C

2015 0.00500 0.0180

2016 0.00500 0.0140

2018 0.00500 0.0110

2019 0.00500 0.00500

Model significant (p-value < 0.1).

MOD > 0 (Downstream greater than Upstream, or year greater than baseline).

MOD < 0 (Dowstream less than Upstream, or year less than baseline).

Note: "-" indicates not applicable as no data were collected for this species in the given year. DS =Downtrean and US = upstream.

b

--0.067rank
Benzo(b+j+k)fluorant

hene (mg/kg)

ns ns

Benzo(g,h,i)perylene 
(mg/kg)

rank 0.252 0.075 0.265 0 ns ns

Benzo(e)pyrene 
(mg/kg)

rank 0.122 0.151 0.138 ns

Chrysene (mg/kg) rank 0.064 - -

Dibenz(a,h)anthracen
e (mg/kg)

rank 0.578 0.155 0.566 ns ns ns

Fluoranthene (mg/kg) rank 0.041 - -

b

Perylene (mg/kg) rank 0.027 - -
b

Naphthalene (mg/kg) rank 0.042 - -

b

ns ns

a Signifcant differences determined using a Tukey's Honestly Significant Difference Test (α of 0.1) and magnitudes of difference (MOD) reported as (DS - 
US)/US*100 % for significant differences.
b Signifcant differences from base year determined using a Tukey's Honestly Significant Difference Test (α of 0.1) and MOD reported as (Year - Base 
Year)/Base Year*100 % for significant differences.
c  Years that do not share a letter are significantly different from each other.

Pyrene (mg/kg) rank 0.185 <0.001 0.205 140

Phenanthrene 
(mg/kg)

rank 0.027 - -

b
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APPENDIX H.D 
PHYTOPLANKTON 



TABLES



TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Carteria  spp. 0 0 0 7,184 0 0 0 0 0 0

Chlamydomonas  spp. 0 46,696 14,368 14,368 14,368 21,552 21,552 14,368 28,736 28,736

Chlorogonium maximum 0 100 0 0 0 0 0 0 0 0

Sphaerocystis schroeteri 0 17,960 0 0 0 0 0 0 0 0

Pediastrum duplex 0 0 0 0 0 0 0 0 0 200

Oocystis lacustris 43,104 0 57,472 7,184 28,736 14,368 0 0 0 0

Paulschulzia pseudovolvox 0 0 0 0 0 0 0 0 200 0

Scenedesmus denticulatus 0 28,736 0 0 14,368 0 0 14,368 14,368 14,368

Coelastrum microporum 0 100 0 0 0 0 0 0 0 0

Elakatothrix gelatinosa 0 0 0 0 0 0 7,184 7,184 0 0

Cosmarium  sp. 0 100 0 0 0 0 0 0 0 0

Spondylosium planum 0 7,184 0 0 0 0 0 0 0 0

Botryococcus braunii 0 0 600 0 1,000 200 0 0 0 0

Tetraedron caudatum 7,184 0 0 0 0 0 0 0 0 0

Ankistrodesmus spiralis 0 3,592 0 0 14,368 57,472 0 0 0 0

Small chrysophyceae 79,024 32,328 43,104 2,341,984 71,840 71,840 129,312 86,208 43,104 79,024

Large chrysophyceae 14,368 3,592 7,184 28,736 0 7,184 7,184 35,920 7,184 0

Chrysochromulina parva 43,104 96,984 186,784 301,728 265,808 7,184 57,472 172,416 165,232 193,968

Chrysococcus  sp. 122,128 46,696 71,840 79,024 172,416 100,576 122,128 93,392 93,392 100,576

Kephyrion  sp. 71,840 64,656 71,840 64,656 7,184 71,840 14,368 21,552 100,576 43,104

Spiniferomonas serrata 0 7,184 7,184 0 0 0 0 0 0 0

Mallomonas crassisquama 400 0 0 400 0 0 400 200 600 200

Dinobryon mucronatom 0 0 0 7,184 0 28,736 21,552 14,368 14,368 43,104

Dinobryon bavaricum 79,024 57,472 114,944 100,576 93,392 136,496 114,944 86,208 194,168 266,608

Dinobryon sertularia 58,072 46,896 79,024 122,128 43,704 400 21,752 21,552 21,752 28,736

Chrysolykos skuja 0 0 0 0 0 7,184 0 0 50,288 0

Ochromonas  sp. 0 0 0 0 0 0 0 7,184 0 0

Bitrichia chodatii 0 10,776 0 14,368 0 7,184 7,184 0 7,184 0

Chrysochromulina laurentiana 7,184 7,184 0 0 0 14,368 7,184 0 7,184 7,184

Salpingoeca frequentissima 0 0 0 0 0 21,552 0 0 0 0

Cyclotella stelligera 3,600 5,400 2,400 8,400 7,200 9,400 12,600 11,600 16,200 14,000

Cyclotella pseudostelligera 2,485,664 3,254,352 1,803,184 1,975,600 1,185,360 2,500,032 2,370,720 1,479,904 1,278,752 1,343,408

Rhizosolenia eriense 0 0 0 0 7,184 0 0 7,184 0 0

Tabellaria fenestrata 200 1,100 0 200 200 400 2,600 0 0 800

Tabellaria flocculosa 400 0 0 200 400 0 0 0 0 0

Fragilaria crotonensis 5,400 1,600 10,000 9,400 1,200 10,600 5,200 2,000 8,400 45,600

Synedra ulna 600 1,800 2,000 1,200 2,400 600 2,200 200 1,400 1,200

Asterionella formosa 0 0 0 2,000 0 400 400 1,600 0 4,400

Cyclotella michiganiana 1,875,024 1,422,432 1,975,600 0 1,580,480 1,443,984 1,767,264 2,270,144 2,198,304 1,479,904

Cyclotella bodanica 200 0 200 200 200 200 600 600 1,400 1,400

Fragilaria capucina 0 0 0 2,000 0 0 0 0 0 0

Rhodomonas minuta 215,520 344,832 114,944 258,624 71,840 237,072 316,096 136,496 215,520 172,416

Cryptomonas erosa 14,600 16,300 10,200 25,200 10,600 8,000 14,000 13,000 22,200 12,800

Cryptomonas rostratiformis 0 0 200 200 200 0 0 0 0 0

Katablepharis ovalis 7,184 35,920 0 50,288 0 14,368 0 0 7,184 0

Gymnodinium  sp. 400 200 0 0 200 0 200 200 200 200

Peridinium pusillum 800 900 400 400 400 200 400 400 600 2,000

Ceratium hirundinella 200 200 200 0 400 0 200 600 200 1,400

5,135,224 5,563,272 4,573,672 5,423,432 3,595,448 4,793,392 5,024,696 4,498,848 4,498,696 3,885,336
25 30 22 27 26 28 26 26 27 25

Table H.D.1: Density (no. of cells/L) of Phytoplankton Species, August 2018   

Total number of cells
Total number of taxa

Species
Upstream of Elk River Downstream of Elk River
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Table H.D.2: Density (no. of cells/L) of Phytoplankton Species by Major Groups, August 2018      

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Chlorophyte 50,288 104,468 72,440 28,736 72,840 93,592 28,736 35,920 43,304 43,304

Chrysophyte 475,144 373,768 581,904 3,060,784 654,344 474,544 503,480 539,000 705,032 762,504

Diatom 4,371,088 4,686,684 3,793,384 1,999,200 2,784,624 3,965,616 4,161,584 3,773,232 3,504,456 2,890,712

Cryptophyte 237,304 397,052 125,344 334,312 82,640 259,440 330,096 149,496 244,904 185,216

Dinoflagellate 1,400 1,300 600 400 1,000 200 800 1,200 1,000 3,600

Total number of cells 5,135,224 5,563,272 4,573,672 5,423,432 3,595,448 4,793,392 5,024,696 4,498,848 4,498,696 3,885,336

Total number of groups 5 5 5 5 5 5 5 5 5 5

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Carteria  spp. 0 0 0 0.1 0 0 0 0 0 0
Chlamydomonas  spp. 0 0.8 0.3 0.3 0.4 0.4 0.4 0.3 0.6 0.7
Chlorogonium maximum 0 0.0 0 0 0 0 0 0 0 0
Sphaerocystis schroeteri 0 0.3 0 0 0 0 0 0 0 0
Pediastrum duplex 0 0 0 0 0 0 0 0 0 0.0
Oocystis lacustris 0.8 0 1.3 0.1 0.8 0.3 0 0 0 0
Paulschulzia pseudovolvox 0 0 0 0 0 0 0 0 0.0 0
Scenedesmus denticulatus 0 0.5 0 0 0.4 0 0 0.3 0.3 0.4
Coelastrum microporum 0 0.0 0 0 0 0 0 0 0 0
Elakatothrix gelatinosa 0 0 0 0 0 0 0.1 0.2 0 0
Cosmarium  sp. 0 0.0 0 0 0 0 0 0 0 0
Spondylosium planum 0 0.13 0 0 0 0 0 0 0 0
Botryococcus braunii 0 0 0.0 0 0.0 0.0 0 0 0 0
Tetraedron caudatum 0.1 0 0 0 0 0 0 0 0 0
Ankistrodesmus spiralis 0 0.065 0 0 0.4 1.2 0 0 0 0
Small chrysophyceae 1.5 0.58 0.9 43.2 2.0 1.5 2.6 1.9 1.0 2.0
Large chrysophyceae 0.3 0.065 0.2 0.5 0 0.1 0.1 0.8 0.2 0
Chrysochromulina parva 0.8 1.7 4.1 5.6 7.4 0.1 1.1 3.8 3.7 5.0
Chrysococcus  sp. 2.4 0.84 1.6 1.5 4.8 2.1 2.4 2.1 2.1 2.6
Kephyrion  sp. 1.4 1.2 1.6 1.2 0.2 1.5 0.3 0.5 2.2 1.1
Spiniferomonas serrata 0 0.1 0.2 0 0 0 0 0 0 0
Mallomonas crassisquama 0.0 0 0 0.0 0 0 0.0 0.0 0.0 0.0
Dinobryon mucronatom 0 0 0 0.1 0 0.6 0.4 0.3 0.3 1.1
Dinobryon bavaricum 1.5 1.0 2.5 1.9 2.6 2.8 2.3 1.9 4.3 6.9
Dinobryon sertularia 1.1 0.84 1.7 2.3 1.2 0.0 0.4 0.5 0.5 0.7
Chrysolykos skuja 0 0 0 0 0 0.1 0 0 1.1 0
Ochromonas  sp. 0 0 0 0 0 0 0 0.2 0 0
Bitrichia chodatii 0 0.19 0 0.3 0 0.1 0.1 0 0.2 0
Chrysochromulina laurentiana 0.1 0.13 0 0 0 0.3 0.1 0 0.2 0.2
Salpingoeca frequentissima 0 0 0 0 0 0.4 0 0 0 0
Cyclotella stelligera 0.1 0.10 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.4
Cyclotella pseudostelligera 48.4 58.5 39.4 36.4 33.0 52.2 47.2 32.9 28.4 34.6
Rhizosolenia eriense 0 0 0 0 0.2 0 0 0.2 0 0
Tabellaria fenestrata 0.0 0.020 0 0.0 0.0 0.0 0.1 0 0 0.0
Tabellaria flocculosa 0.0 0 0 0.0 0.0 0 0 0 0 0
Fragilaria crotonensis 0.1 0.029 0.2 0.2 0.0 0.2 0.1 0.0 0.2 1.2

Synedra ulna 0.0 0.032 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Asterionella formosa 0 0 0 0.0 0 0.0 0.0 0.0 0 0.1

Cyclotella michiganiana 36.5 25.6 43.2 0 44.0 30.1 35.2 50.5 48.9 38.1

Cyclotella bodanica 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Fragilaria capucina 0 0 0 0.0 0 0 0 0 0 0

Rhodomonas minuta 4.2 6.2 2.5 4.8 2.0 4.9 6.3 3.0 4.8 4.4

Cryptomonas erosa 0.3 0.3 0.2 0.5 0.3 0.2 0.3 0.3 0.5 0.3

Cryptomonas rostratiformis 0 0 0.0 0.0 0.0 0 0 0 0 0
Katablepharis ovalis 0.1 0.65 0 0.9 0 0.3 0 0 0.2 0

Gymnodinium  sp. 0.0 0.0036 0 0 0.0 0 0.0 0.0 0.0 0.0

Peridinium pusillum 0.0 0.016 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Ceratium hirundinella 0.0 0.0036 0.0 0 0.0 0 0.0 0.0 0.0 0.0

100 100 100 100 100 100 100 100 100 100
25 30 22 27 26 28 26 26 27 25
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Table H.D.3: Percent Composition of Phytoplankton Species Based on Total Density (no. of cells/L), August 2018     

Species
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)

C
hl

or
op

hy
te



TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Carteria  spp. 0 0 0 0.66 0 0 0 0 0 0
Chlamydomonas  spp. 0 2.2 0.72 0.72 0.64 0.92 1.1 0.72 1.4 1.4
Chlorogonium maximum 0 0.23 0 0 0 0 0 0 0 0
Sphaerocystis schroeteri 0 0.28 0 0 0 0 0 0 0 0
Pediastrum duplex 0 0 0 0 0 0 0 0 0 0.75
Oocystis lacustris 1.2 0 1.6 0.36 1.4 0.41 0 0 0 0
Paulschulzia pseudovolvox 0 0 0 0 0 0 0 0 0.54 0
Scenedesmus denticulatus 0 2.0 0 0 0.67 0 0 1.1 0.65 0.67
Coelastrum microporum 0 0.27 0 0 0 0 0 0 0 0
Elakatothrix gelatinosa 0 0 0 0 0 0 0.16 0.16 0 0
Cosmarium  sp. 0 0.19 0 0 0 0 0 0 0 0
Spondylosium planum 0 0.27 0 0 0 0 0 0 0 0
Botryococcus braunii 0 0 0.31 0 0.52 0.10 0 0 0 0
Tetraedron caudatum 0.03 0 0 0 0 0 0 0 0 0
Ankistrodesmus spiralis 0 0.22 0 0 0.90 4.1 0 0 0 0
Small chrysophyceae 0.81 0.14 0.44 147 0.83 0.92 1.2 0.79 0.55 0.44
Large chrysophyceae 2.6 0.65 1.3 5.2 0 1.3 1.3 6.5 1.3 0
Chrysochromulina parva 2.8 6.3 12.2 19.7 17.4 0.47 3.8 11.3 10.8 12.7
Chrysococcus  sp. 8.0 2.4 4.7 5.2 11.3 6.6 8.0 6.1 6.1 6.6
Kephyrion  sp. 1.8 2.7 1.4 1.6 0.11 1.1 0.27 0.53 1.7 0.81
Spiniferomonas serrata 0 0.94 0.66 0 0 0 0 0 0 0
Mallomonas crassisquama 0.41 0 0 0.41 0 0 0.42 0.21 0.63 0.21
Dinobryon mucronatom 0 0 0 0.94 0 3.8 2.8 1.9 1.8 5.1
Dinobryon bavaricum 17.9 13 26.0 22.8 21.1 30.9 26.0 19.5 44.6 61.1
Dinobryon sertularia 14.2 11 17.9 27.6 10.5 0.50 5.1 4.9 5.1 6.5
Chrysolykos skuja 0 0 0 0 0 0.20 0 0 1.4 0
Ochromonas  sp. 0 0 0 0 0 0 0 0.70 0 0
Bitrichia chodatii 0 0.54 0 0.72 0 0.36 0.36 0 1.0 0
Chrysochromulina laurentiana 3.1 2.8 0 0 0 5.7 2.8 0 3.1 2.8
Salpingoeca frequentissima 0 0 0 0 0 0.74 0 0 0 0
Cyclotella stelligera 7.7 11 5.7 18.8 16.3 18.6 24.9 26.3 35.3 33.0
Cyclotella pseudostelligera 704 997 387 436 277 506 555 376 282 280
Rhizosolenia eriense 0 0 0 0 0.46 0 0 0.46 0 0
Tabellaria fenestrata 0.17 0.84 0 0.17 0.15 0.30 2.0 0 0 0.60
Tabellaria flocculosa 0.51 0 0 0.24 0.51 0 0 0 0 0
Fragilaria crotonensis 2.3 0.65 4.2 3.9 0.51 4.4 2.2 0.85 3.7 19.7
Synedra ulna 3.8 12 13.6 8.2 15.4 3.7 16.4 1.4 8.8 9.9
Asterionella formosa 0 0 0 0.20 0 0.03 0.04 0.15 0 0.47
Cyclotella michiganiana 48.8 35 48.4 0 32.2 29.5 43.3 62.7 57.2 38.5
Cyclotella bodanica 1.5 0 1.2 1.4 1.2 1.5 4.6 3.8 9.9 8.2

Fragilaria capucina 0 0 0 0.34 0 0 0 0 0 0

Rhodomonas minuta 32.5 52 17.3 39.0 10.8 35.8 47.7 20.6 32.5 26.0

Cryptomonas erosa 25.4 28 17.2 43.1 18.3 14.2 24.3 22.5 38.9 22.7

Cryptomonas rostratiformis 0 0.0 0.45 0.45 0.42 0 0 0 0 0

Katablepharis ovalis 0.46 2.6 0 2.4 0 0.74 0 0 0.37 0

Gymnodinium  sp. 6.2 3.1 0 0 3.1 0 2.3 2.3 2.8 3.4

Peridinium pusillum 3.2 3.8 1.6 1.7 1.7 0.76 1.6 1.6 2.3 7.6

Ceratium hirundinella 10.1 9.2 9.4 0 19.8 0 10.1 28.6 10.1 70.4

Total biomass of cells 900 1,202 573 789 464 673 787 602 565 620
25 30 22 27 26 28 26 26 27 25

Table H.D.4: Biomass (µg/L dw) of Phytoplankton Species, August 2018    

Species
Downstream of Elk River (RG_T4)Upstream of Elk River (RG_TN)
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Table H.D.5: Biomass (µg/L dw) of Phytoplankton Species by Group, August 2018       

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Chlorophyte 1.3 5.7 2.7 1.7 4.2 5.5 1.2 2.0 2.6 2.9

Chrysophyte 52 41 65 231 61 52 52 52 78 96

Diatom 769 1,057 460 470 344 564 648 472 397 390

Cryptophyte 58 83 35 85 30 51 72 43 72 49

Dinoflagellate 19 16 11 1.7 25 0.76 14 32 15 81

Total biomass of cells 900 1,202 573 789 464 673 787 602 565 620

Total number of groups 5 5 5 5 5 5 5 5 5 5

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

Carteria  spp. 0 0 0 0.083 0 0 0 0 0 0 0.083 0 0.083 0 0.083 0 0.083 0 0 0.059

Chlamydomonas  spp. 0 0.36 0.13 0.092 0.14 0.14 0.14 0.12 0.26 0.23 0.092 0.12 0.13 0.14 0.36 0.26 0.18 0.18 0.12 0.075

Chlorogonium maximum 0 0.038 0 0 0 0 0 0 0 0 0.038 0 0.038 0 0.038 0 0.038 0 0 0.027
Sphaerocystis schroeteri 0 0.046 0 0 0 0 0 0 0 0 0.046 0 0.046 0 0.046 0 0.046 0 0 0.033
Pediastrum duplex 0 0 0 0 0 0 0 0 0 0.12 0 0.12 0 0.12 0 0.12 0 0.12 0 0.070
Oocystis lacustris 0.14 0 0.28 0.046 0.31 0.060 0 0 0 0 0.046 0.060 0.21 0.060 0.31 0.060 0.19 0.060 0.13 0.010
Paulschulzia pseudovolvox 0 0 0 0 0 0 0 0 0.095 0 0 0.095 0 0.095 0 0.095 0 0.095 0 0.055
Scenedesmus denticulatus 0 0.17 0 0 0.14 0 0 0.18 0.11 0.11 0.14 0.11 0.16 0.11 0.17 0.18 0.16 0.13 0.017 0.031
Coelastrum microporum 0 0.044 0 0 0 0 0 0 0 0 0.044 0 0.044 0 0.044 0 0.044 0 0 0.031
Elakatothrix gelatinosa 0 0 0 0 0 0 0.020 0.026 0 0 0 0.020 0 0.023 0 0.026 0 0.023 0 0.014
Cosmarium  sp. 0 0.031 0 0 0 0 0 0 0 0 0.031 0 0.031 0 0.031 0 0.031 0 0 0.022
Spondylosium planum 0 0.045 0 0 0 0 0 0 0 0 0.045 0 0.045 0 0.045 0 0.045 0 0 0.032
Botryococcus braunii 0 0 0.055 0 0.11 0.016 0 0 0 0 0.055 0.016 0.084 0.016 0.11 0.016 0.084 0.016 0.041 0.028
Tetraedron caudatum 0.0038 0 0 0 0 0 0 0 0 0 0.0038 0 0.0038 0 0.0038 0 0.0038 0 0 0.0027
Ankistrodesmus spiralis 0 0.037 0 0 0.19 0.61 0 0 0 0 0.037 0.61 0.12 0.61 0.19 0.61 0.12 0.61 0.11 0.40
Small chrysophyceae 0.090 0.011 0.077 19 0.18 0.14 0.15 0.13 0.10 0.071 0.011 0.071 0.090 0.13 19 0.15 3.8 0.12 8.3 0.044
Large chrysophyceae 0.29 0.11 0.23 0.65 0 0.19 0.16 1.1 0.23 0 0.11 0.16 0.26 0.21 0.65 1.1 0.32 0.41 0.24 0.46
Chrysochromulina parva 0.31 0.53 2.1 2.5 3.8 0.070 0.48 1.9 1.9 2.0 0.31 0.070 2.1 1.9 3.8 2.0 1.8 1.3 1.4 0.97
Chrysococcus  sp. 0.89 0.20 0.82 0.66 2.4 0.98 1.0 1.0 1.1 1.1 0.20 0.98 0.82 1.0 2.4 1.1 1.0 1.0 0.85 0.38
Kephyrion  sp. 0.19 0.23 0.24 0.20 0.024 0.17 0.034 0.087 0.31 0.13 0.024 0.034 0.20 0.13 0.24 0.31 0.18 0.15 0.087 0.11
Spiniferomonas serrata 0 0.16 0.12 0 0 0 0 0 0 0 0.12 0 0.14 0 0.16 0 0.14 0 0.029 0.082
Mallomonas crassisquama 0.046 0 0 0.052 0 0 0.053 0.035 0.11 0.034 0.046 0.034 0.049 0.044 0.052 0.11 0.049 0.058 0.0045 0.034
Dinobryon mucronatom 0 0 0 0.12 0 0.56 0.36 0.31 0.32 0.83 0.12 0.31 0.12 0.36 0.12 0.83 0.12 0.48 0 0.27
Dinobryon bavaricum 2.0 1.1 4.5 2.9 4.6 4.6 3.3 3.2 7.9 9.9 1.1 3.2 2.9 4.6 4.6 9.9 3.0 5.8 1.5 3.7
Dinobryon sertularia 1.6 0.91 3.1 3.5 2.3 0.074 0.65 0.81 0.91 1.0 0.91 0.074 2.3 0.81 3.5 1.0 2.3 0.70 1.1 0.39
Chrysolykos skuja 0 0 0 0 0 0.030 0 0 0.25 0 0 0.030 0 0.14 0 0.25 0 0.14 0 0.14
Ochromonas  sp. 0 0 0 0 0 0 0 0.12 0 0 0 0.12 0 0.12 0 0.12 0 0.12 0 0.067
Bitrichia chodatii 0 0.045 0 0.092 0 0.054 0.046 0 0.18 0 0.045 0.046 0.068 0.054 0.092 0.18 0.068 0.093 0.033 0.078
Chrysochromulina laurentia 0.35 0.23 0 0 0 0.84 0.36 0 0.55 0.46 0.23 0.36 0.29 0.51 0.35 0.84 0.29 0.55 0.080 0.14
Salpingoeca frequentissima 0 0 0 0 0 0.11 0 0 0 0 0 0.11 0 0.11 0 0.11 0 0.11 0 0.077
Cyclotella stelligera 0.86 0.95 0.99 2.4 3.5 2.8 3.2 4.4 6.2 5.3 0.86 2.8 0.99 4.4 3.5 6.2 1.7 4.4 1.2 2.1
Cyclotella pseudostelligera 78 83 68 55 60 75 70 63 50 45 55 45 68 63 83 75 69 61 12 7.4
Rhizosolenia eriense 0 0 0 0 0.10 0 0 0.076 0 0 0.10 0.076 0.10 0.076 0.10 0.076 0.10 0.076 0 0.013
Tabellaria fenestrata 0.018 0.070 0 0.021 0.033 0.045 0.26 0 0 0.10 0.018 0.045 0.027 0.10 0.070 0.26 0.036 0.13 0.024 0.040
Tabellaria flocculosa 0.057 0 0 0.030 0.11 0 0 0 0 0 0.030 0 0.057 0 0.11 0 0.066 0 0.041 0.021
Fragilaria crotonensis 0.25 0.054 0.73 0.50 0.11 0.66 0.28 0.14 0.66 3.2 0.054 0.14 0.25 0.66 0.73 3.2 0.33 0.98 0.28 1.3
Synedra ulna 0.42 0.96 2.4 1.0 3.3 0.55 2.1 0.23 1.6 1.6 0.42 0.23 1.0 1.6 3.3 2.1 1.6 1.2 1.2 0.71
Asterionella formosa 0 0 0 0.025 0 0.0049 0.0048 0.025 0 0.075 0.025 0.0048 0.025 0.015 0.025 0.075 0.025 0.028 0 0.030
Cyclotella michiganiana 5.4 2.9 8.4 0 7.0 4.4 5.5 10 10 6.2 2.9 4.4 6.2 6.2 8.4 10 5.9 7.3 2.4 3.4
Cyclotella bodanica 0.17 0 0.22 0.18 0.25 0.23 0.59 0.64 1.7 1.3 0.17 0.23 0.20 0.64 0.25 1.7 0.20 0.90 0.037 0.69

Fragilaria capucina 0 0 0 0.044 0 0 0 0 0 0 0.044 0 0.044 0 0.044 0 0.044 0 0 0.031

Rhodomonas minuta 3.6 4.3 3.0 4.9 2.3 5.3 6.1 3.4 5.8 4.2 2.3 3.4 3.6 5.3 4.9 6.1 3.6 4.9 1.0 1.3

Cryptomonas erosa 2.8 2.3 3.0 5.5 3.9 2.1 3.1 3.7 6.9 3.7 2.3 2.1 3.0 3.7 5.5 6.9 3.5 3.9 1.2 1.9

Cryptomonas rostratiformis 0 0 0.079 0.057 0.092 0 0 0 0 0 0.057 0 0.079 0 0.092 0 0.076 0.0 0.017 0.040
Katablepharis ovalis 0.051 0.21 0 0.31 0 0.11 0 0 0.066 0 0.051 0.066 0.21 0.088 0.31 0.11 0.19 0.088 0.13 0.0082

Gymnodinium  sp. 0.69 0.26 0 0 0.67 0 0.29 0.38 0.50 0.55 0.26 0.29 0.67 0.44 0.69 0.55 0.54 0.43 0.25 0.13

Peridinium pusillum 0.35 0.31 0.28 0.21 0.36 0.11 0.20 0.26 0.40 1.2 0.21 0.11 0.31 0.26 0.36 1.2 0.30 0.44 0.061 0.45

Ceratium hirundinella 1.1 0.76 1.6 0 4.3 0 1.3 4.8 1.8 11 0.76 1.3 1.4 3.3 4.3 11 1.9 4.8 1.6 4.4
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Table H.D.6: Percent Composition of Phytoplankton Species Based on Total Biomass (µg/L dw), August 2018     

Minimum Median Maximum Mean Standard Deviation
Downstream of Elk River (RG_T4)Upstream of Elk River (RG_TN)

Species

Summary Statistics



Richness # of taxa rank MW 0.676 26 25 1.12

Total Density 1,000 cells/L none T 0.428 4,893 4,540 0.53

Chlorophyte 1,000 cells/L log10 T 0.307 64 45 0.69

Chrysophyte 1,000 cells/L rank MW 0.917 582 539 0.32

Diatom 1,000 cells/L none T 0.854 3,553 3,659 -0.12

Cryptophyte 1,000 cells/L square-root T 0.851 217 230 -0.12

Dinoflagellate 1,000 cells/L log10 T 0.721 1 1 -0.23

Total Biomass mg/m3 log10 T 0.460 744 645 0.49

Chlorophyte mg/m3 log10 T 0.800 64 45 0.17

Chrysophyte mg/m3 rank MW 0.754 582 52 0.91

Diatom mg/m3 log10 T 0.481 3,385 3,631 0.47

Cryptophyte mg/m3 log10 T 0.827 199 225 -0.14

Dinoflagellate mg/m3 square-root T 0.393 0.80 1.14 -0.57

NMDS Axis 1 Density rank MW 0.347 0.06 0.02 0.52

NMDS Axis 2 Density none T 0.779 0.01 -0.01 0.18

NMDS Axis 3 Density none T 0.006 -0.06 0.06 -2.3

NMDS Axis 1 Biomass none T 0.772 0.01 -0.01 -0.19

NMDS Axis 2 Biomass none T 0.099 0.01 -0.01 -1.2

NMDS Axis 3 Biomass none T 0.057 -0.06 0.06 1.4

P-value < 0.1.

Absolute effect size magnitude is > 2.

Note: (Downstream-Upstream)/ Standard Deviation (SD) for transformed data; SD for all data.
a For transformed data, the back-transformed mean is reported; for ranked data, the median is reported.

Table H.D.7:  Phytoplankton Community Metric Comparisons Between Koocanusa Reservoir Areas Downstream 
(RG_T4) and Upstream (RG_TN) of the Elk River, August 2018    

Observed Effect Size 
(RG_T4 - RG_TN)/SDRG_T4 RG_TN

Endpoint Units
Data 

Transformation
Test

Test
P-value

Mean or Median a



Table H.D.8: Phytoplankton Community Summary Statistics, Koocanusa, 2014 to 2018    

Density (#/L) 5 4,460,771 1,738,223 777,357 3,162,088 3,822,048 7,509,024
Biomass (mg/m³) 5 950 364 163 633 847 1,572

LPL Richness (# taxa) 5 24.6 2.30 1.03 23.0 23.0 28.0
% Chlorophyte Ind. 5 1.82 0.676 0.302 1.05 1.75 2.82
% Chrysophyte Ind. 5 16.0 5.45 2.44 10.1 14.4 21.9
% Cryptophyte Ind. 5 3.70 1.47 0.657 2.18 3.97 5.78
% Cyanophyte Ind. 5 0.0837 0.115 0.0516 0 0 0.227

% Diatom Ind. 5 78.2 6.72 3.00 70.1 82.0 84.7
% Dinoflagellate Ind. 5 0.121 0.166 0.0742 0.0209 0.0443 0.415

Chlorophyte Density (#/L) 5 74,954 19,898 8,898 57,672 65,456 107,760
Chrystophyte Density (#/L) 5 661,648 136,806 61,181 467,360 683,280 812,392
Cryptophyte Density (#/L) 5 165,122 89,831 40,174 89,408 131,912 298,144
Cyanophyte Density (#/L) 5 4,310 6,426 2,874 0 0 14,368

Diatom Density (#/L) 5 3,549,904 1,629,563 728,763 2,272,856 3,154,120 6,358,968
Dinoflagellates Density (#/L) 5 4,834 5,995 2,681 800 3,200 15,368

Chlorophyte Biomass (mg/m³) 5 5.05 3.30 1.48 2.25 4.33 10.7
Chrystophye Biomass (mg/m³) 5 53.9 22.8 10.2 30.0 43.4 84.4
Cryptophyte Biomass (mg/m³) 5 22.1 9.51 4.25 13.5 17.4 34.5
Cyanophyte Biomass (mg/m³) 5 0.335 0.505 0.226 0 0 1.14

Diatom Biomass (mg/m³) 5 835 337 151 559 778 1,411
Dinoflageellate Biomass (mg/m³) 5 34.2 29.9 13.4 10.7 27.7 83.8

% Chlorophyte Biomass 5 0.605 0.418 0.187 0.143 0.489 1.27
% Chrysophyte Biomass 5 5.87 2.23 1.00 3.54 5.37 9.20
% Cryptophyte Biomass 5 2.40 0.909 0.407 1.45 2.20 3.90
% Cyanophyte Biomass 5 0.0315 0.0433 0.0194 0 0 0.0851

% Diatom Biomass 5 87.5 3.70 1.65 82.9 88.2 91.9
% Dinoflagellate Biomass 5 3.61 3.14 1.40 1.26 2.40 9.01

NMDS 1 5 -0.113 0.101 0.0452 -0.240 -0.151 -0.00302
NMDS 2 5 0.353 0.0197 0.00883 0.328 0.348 0.381
NMDS 3 5 -0.000879 0.0940 0.0420 -0.104 0.0226 0.0879

Density (#/L) 5 5,669,326 5,439,272 2,432,516 2,696,312 3,296,336 15,377,272
Biomass (mg/m³) 5 1,111 825 369 604 765 2,574

LPL Richness (# taxa) 5 24.6 1.82 0.812 23.0 24.0 27.0
% Chlorophyte Ind. 5 1.24 0.745 0.333 0.436 1.29 2.40
% Chrysophyte Ind. 5 21.6 11.1 4.95 12.9 15.9 39.1
% Cryptophyte Ind. 5 3.10 0.595 0.266 2.65 2.76 4.03
% Cyanophyte Ind. 5 0.0878 0.120 0.0538 0 0 0.221

% Diatom Ind. 5 73.8 11.1 4.97 56.9 79.3 82.8
% Dinoflagellate Ind. 5 0.215 0.360 0.161 0.00650 0.0425 0.851

Chlorophyte Density (#/L) 5 69,856 74,229 33,196 14,368 43,104 198,415
Chrystophyte Density (#/L) 5 1,636,063 2,447,121 1,094,386 419,072 592,088 6,009,133
Cryptophyte Density (#/L) 5 167,027 140,992 63,053 74,440 110,560 413,830
Cyanophyte Density (#/L) 5 2,874 3,935 1,760 0 0 7,184

Diatom Density (#/L) 5 3,787,276 2,809,136 1,256,284 1,835,016 2,702,048 8,754,894
Dinoflagellates Density (#/L) 5 6,230 9,483 4,241 1,000 1,400 22,952

Chlorophyte Biomass (mg/m³) 5 3.76 4.56 2.04 0.723 1.68 11.8
Chrystophye Biomass (mg/m³) 5 163 225 100 51.8 63.2 564
Cryptophyte Biomass (mg/m³) 5 23.1 17.8 7.98 10.1 15.6 54.3
Cyanophyte Biomass (mg/m³) 5 0.432 0.703 0.314 0 0 1.62

Diatom Biomass (mg/m³) 5 889 599 268 479 671 1,943
Dinoflageellate Biomass (mg/m³) 5 31.3 23.3 10.4 1.06 24.5 60.5

% Chlorophyte Biomass 5 0.294 0.192 0.0858 0.102 0.187 0.539
% Chrysophyte Biomass 5 11.2 6.19 2.77 6.77 9.20 21.9
% Cryptophyte Biomass 5 2.04 0.220 0.0985 1.68 2.07 2.29
% Cyanophyte Biomass 5 0.0598 0.0989 0.0442 0 0 0.228

% Diatom Biomass 5 82.0 4.94 2.21 75.5 81.6 87.7
% Dinoflagellate Biomass 5 4.44 3.67 1.64 0.0410 3.21 8.53

NMDS 1 5 -0.157 0.110 0.0492 -0.277 -0.166 -0.0302
NMDS 2 5 0.350 0.0872 0.0390 0.248 0.362 0.447
NMDS 3 5 -0.0192 0.144 0.0643 -0.196 -0.0571 0.131

a RG_T2 was sampled in 2014 instead of RG_TN.

2014

Standard 
Error

Minimum Median Maximum
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Density (#/L)
Biomass (mg/m³)

LPL Richness (# taxa)
% Chlorophyte Ind.
% Chrysophyte Ind.
% Cryptophyte Ind.
% Cyanophyte Ind.

% Diatom Ind.
% Dinoflagellate Ind.

Chlorophyte Density (#/L)
Chrystophyte Density (#/L)
Cryptophyte Density (#/L)
Cyanophyte Density (#/L)

Diatom Density (#/L)
Dinoflagellates Density (#/L)

Chlorophyte Biomass (mg/m³)
Chrystophye Biomass (mg/m³)
Cryptophyte Biomass (mg/m³)
Cyanophyte Biomass (mg/m³)

Diatom Biomass (mg/m³)
Dinoflageellate Biomass (mg/m³)

% Chlorophyte Biomass
% Chrysophyte Biomass
% Cryptophyte Biomass
% Cyanophyte Biomass

% Diatom Biomass
% Dinoflagellate Biomass

NMDS 1
NMDS 2
NMDS 3

Density (#/L)
Biomass (mg/m³)

LPL Richness (# taxa)
% Chlorophyte Ind.
% Chrysophyte Ind.
% Cryptophyte Ind.
% Cyanophyte Ind.

% Diatom Ind.
% Dinoflagellate Ind.

Chlorophyte Density (#/L)
Chrystophyte Density (#/L)
Cryptophyte Density (#/L)
Cyanophyte Density (#/L)

Diatom Density (#/L)
Dinoflagellates Density (#/L)

Chlorophyte Biomass (mg/m³)
Chrystophye Biomass (mg/m³)
Cryptophyte Biomass (mg/m³)
Cyanophyte Biomass (mg/m³)

Diatom Biomass (mg/m³)
Dinoflageellate Biomass (mg/m³)

% Chlorophyte Biomass
% Chrysophyte Biomass
% Cryptophyte Biomass
% Cyanophyte Biomass

% Diatom Biomass
% Dinoflagellate Biomass

NMDS 1
NMDS 2
NMDS 3

a RG_T2 was sampled in 2014 instead of RG_

R
G

_T
N

a
R

G
_T

4

Site Endpoint

5 12,690,374 2,141,882 957,879 10,302,297 12,672,877 15,194,906
5 3,153 540 241 2,595 3,130 3,896
5 18.0 2.65 1.18 15.0 17.0 22.0
5 1.95 1.14 0.511 0.385 2.20 3.29
5 2.35 0.813 0.364 1.38 2.82 3.08
5 2.14 0.567 0.253 1.66 1.89 3.09
5 0.00340 0.00215 0.000963 0 0.00395 0.00553
5 93.5 1.19 0.532 91.6 93.7 94.8
5 0.0716 0.121 0.0542 0.00555 0.0272 0.287
5 253,971 150,063 67,110 39,683 317,464 396,830
5 285,918 65,145 29,134 198,415 317,664 357,147
5 263,588 35,273 15,775 238,898 240,498 318,064
5 440 261 117 0 600 600
5 11,876,080 2,097,712 938,125 9,624,086 11,913,100 14,234,314
5 10,377 18,657 8,343 800 2,800 43,683
5 11.8 12.3 5.52 1.19 8.75 33.1
5 37.6 14.8 6.61 21.0 44.7 51.2
5 35.8 3.55 1.59 30.1 36.7 39.3
5 0.633 0.395 0.177 0 0.795 1.04
5 3,049 537 240 2,487 3,049 3,802
5 18.2 12.2 5.46 1.64 17.8 32.7
5 0.357 0.352 0.157 0.0459 0.231 0.960
5 1.26 0.615 0.275 0.539 1.42 1.97
5 1.17 0.279 0.125 0.773 1.26 1.46
5 0.0198 0.0128 0.00573 0 0.0254 0.0300
5 96.6 0.844 0.377 95.8 96.6 97.6
5 0.550 0.324 0.145 0.0610 0.686 0.840
5 0.562 0.183 0.0817 0.358 0.625 0.798
5 0.0820 0.152 0.0680 -0.0985 0.153 0.214
5 0.0474 0.161 0.0718 -0.154 0.0979 0.245
5 14,893,832 781,658 349,568 13,921,250 15,199,706 15,720,385
5 4,285 531 238 3,788 4,265 5,074
5 18.6 2.30 1.03 15.0 19.0 21.0
5 2.31 1.71 0.763 0.522 2.57 4.64
5 2.72 0.623 0.278 2.02 2.85 3.61
5 3.79 1.97 0.883 1.68 2.88 6.09
5 0.0611 0.111 0.0496 0 0.00144 0.256
5 90.9 3.17 1.42 85.5 92.0 93.4
5 0.229 0.216 0.0967 0.0165 0.277 0.537
5 341,274 258,092 115,422 79,366 357,147 714,294
5 404,847 98,782 44,177 317,464 396,830 555,562
5 574,235 321,892 143,954 239,298 437,913 956,992
5 9,573 17,437 7,798 0 200 40,283
5 13,529,517 670,276 299,756 12,803,126 13,184,556 14,283,797
5 34,386 33,167 14,833 2,600 40,883 82,766
5 14.4 12.9 5.76 3.02 10.8 34.8
5 38.2 9.89 4.43 27.2 37.5 53.9
5 109 52.6 23.5 39.2 111 174
5 2.46 4.01 1.79 0 0.524 9.53
5 4,099 507 227 3,574 4,118 4,873
5 21.5 13.9 6.21 6.23 19.6 44.2
5 0.312 0.245 0.110 0.0798 0.253 0.685
5 0.910 0.304 0.136 0.658 0.837 1.42
5 2.55 1.24 0.553 1.03 2.20 3.89
5 0.0618 0.107 0.0478 0 0.0117 0.252
5 95.7 1.56 0.697 93.9 96.0 97.6
5 0.494 0.304 0.136 0.164 0.413 0.987
5 0.516 0.177 0.0793 0.315 0.574 0.741
5 -0.0298 0.125 0.0559 -0.215 0.0450 0.0628
5 0.0350 0.241 0.108 -0.376 0.114 0.254

2015

Median MaximumN Mean
Standard 
Deviation

Standard 
Error

Minimum
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Table H.D.8: Phytoplankton Community Summary Statistics, Koocanusa, 2014 to 2018    



Density (#/L)
Biomass (mg/m³)

LPL Richness (# taxa)
% Chlorophyte Ind.
% Chrysophyte Ind.
% Cryptophyte Ind.
% Cyanophyte Ind.

% Diatom Ind.
% Dinoflagellate Ind.

Chlorophyte Density (#/L)
Chrystophyte Density (#/L)
Cryptophyte Density (#/L)
Cyanophyte Density (#/L)

Diatom Density (#/L)
Dinoflagellates Density (#/L)

Chlorophyte Biomass (mg/m³)
Chrystophye Biomass (mg/m³)
Cryptophyte Biomass (mg/m³)
Cyanophyte Biomass (mg/m³)

Diatom Biomass (mg/m³)
Dinoflageellate Biomass (mg/m³)

% Chlorophyte Biomass
% Chrysophyte Biomass
% Cryptophyte Biomass
% Cyanophyte Biomass

% Diatom Biomass
% Dinoflagellate Biomass

NMDS 1
NMDS 2
NMDS 3

Density (#/L)
Biomass (mg/m³)

LPL Richness (# taxa)
% Chlorophyte Ind.
% Chrysophyte Ind.
% Cryptophyte Ind.
% Cyanophyte Ind.

% Diatom Ind.
% Dinoflagellate Ind.

Chlorophyte Density (#/L)
Chrystophyte Density (#/L)
Cryptophyte Density (#/L)
Cyanophyte Density (#/L)

Diatom Density (#/L)
Dinoflagellates Density (#/L)

Chlorophyte Biomass (mg/m³)
Chrystophye Biomass (mg/m³)
Cryptophyte Biomass (mg/m³)
Cyanophyte Biomass (mg/m³)

Diatom Biomass (mg/m³)
Dinoflageellate Biomass (mg/m³)

% Chlorophyte Biomass
% Chrysophyte Biomass
% Cryptophyte Biomass
% Cyanophyte Biomass

% Diatom Biomass
% Dinoflagellate Biomass

NMDS 1
NMDS 2
NMDS 3

a RG_T2 was sampled in 2014 instead of RG_

R
G

_T
N

a
R

G
_T

4

Site Endpoint

5 3,394,325 761,729 340,656 2,405,120 3,844,552 4,064,424
5 643 147 65.7 435 639 810
5 24.8 0.837 0.374 24.0 25.0 26.0
5 3.08 1.66 0.743 1.43 2.39 4.95
5 20.4 3.94 1.76 15.2 22.8 23.9
5 4.72 1.48 0.661 2.35 5.30 6.22
5 0 0 0 0 0 0
5 71.7 6.50 2.91 66.8 67.4 80.5
5 0.0566 0.0294 0.0132 0.0246 0.0416 0.0884
5 104,130 61,036 27,296 39,120 93,392 201,152
5 695,134 219,600 98,208 474,944 583,304 935,320
5 159,834 66,711 29,834 90,440 127,528 243,488
5 0 0 0 0 0 0
5 2,433,347 580,516 259,615 1,607,680 2,638,944 3,095,368
5 1,880 1,026 459 1,000 1,600 3,400
5 6.60 4.06 1.81 1.54 6.12 12.1
5 52.8 11.7 5.24 43.2 45.2 68.5
5 38.4 10.4 4.63 22.7 38.8 48.0
5 0 0 0 0 0 0
5 517 133 59.5 330 493 665
5 28.5 7.00 3.13 17.4 29.8 36.7
5 1.07 0.701 0.313 0.266 0.957 2.02
5 8.37 1.61 0.720 5.97 8.46 9.94
5 5.96 0.945 0.422 5.18 5.84 7.51
5 0 0 0 0 0 0
5 79.9 3.21 1.44 76.0 81.1 83.3
5 4.70 1.68 0.749 2.15 4.87 6.85
5 -0.0658 0.0694 0.0310 -0.130 -0.0649 0.0408
5 -0.135 0.0234 0.0105 -0.158 -0.140 -0.0953
5 -0.197 0.0360 0.0161 -0.225 -0.206 -0.136
5 2,700,043 1,496,497 669,254 920,216 2,383,952 4,686,080
5 554 342 153 200 571 1,041
5 22.8 4.44 1.98 19.0 21.0 30.0
5 1.49 0.814 0.364 0.788 1.08 2.77
5 18.0 10.1 4.50 7.40 18.4 32.8
5 5.70 2.86 1.28 1.20 6.68 8.62
5 0.638 0.849 0.380 0 0.0683 1.71
5 74.0 11.7 5.23 58.8 71.1 89.0
5 0.115 0.137 0.0614 0 0.0671 0.345
5 46,778 48,565 21,719 9,984 36,520 129,912
5 375,765 87,050 38,930 272,992 388,136 476,744
5 132,765 81,351 36,381 44,304 121,744 226,320
5 17,267 23,400 10,465 0 3,200 51,936
5 2,123,555 1,386,529 620,074 541,016 1,694,856 3,833,736
5 3,914 6,877 3,076 0 1,200 16,168
5 2.86 2.07 0.926 0.723 2.92 5.81
5 34.7 14.3 6.38 19.2 28.7 55.7
5 32.6 16.6 7.41 8.40 33.0 49.5
5 3.23 4.15 1.85 0 0.760 8.68
5 457 323 144 113 449 892
5 23.1 21.4 9.58 0 28.5 45.9
5 0.832 1.16 0.521 0.193 0.361 2.91
5 7.98 4.91 2.20 4.01 5.34 15.9
5 8.09 5.76 2.58 1.21 8.10 16.5
5 0.866 1.42 0.633 0 0.0730 3.29
5 76.9 14.2 6.35 56.7 78.6 93.4
5 5.33 5.94 2.66 0 3.82 14.3
5 -0.0181 0.156 0.0698 -0.258 -0.00522 0.127
5 -0.338 0.274 0.123 -0.771 -0.324 -0.0968
5 -0.123 0.184 0.0823 -0.399 -0.102 0.0971

2016

Standard 
Error

Minimum Median MaximumN Mean
Standard 
Deviation
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Table H.D.8: Phytoplankton Community Summary Statistics, Koocanusa, 2014 to 2018    



Density (#/L)
Biomass (mg/m³)

LPL Richness (# taxa)
% Chlorophyte Ind.
% Chrysophyte Ind.
% Cryptophyte Ind.
% Cyanophyte Ind.

% Diatom Ind.
% Dinoflagellate Ind.

Chlorophyte Density (#/L)
Chrystophyte Density (#/L)
Cryptophyte Density (#/L)
Cyanophyte Density (#/L)

Diatom Density (#/L)
Dinoflagellates Density (#/L)

Chlorophyte Biomass (mg/m³)
Chrystophye Biomass (mg/m³)
Cryptophyte Biomass (mg/m³)
Cyanophyte Biomass (mg/m³)

Diatom Biomass (mg/m³)
Dinoflageellate Biomass (mg/m³)

% Chlorophyte Biomass
% Chrysophyte Biomass
% Cryptophyte Biomass
% Cyanophyte Biomass

% Diatom Biomass
% Dinoflagellate Biomass

NMDS 1
NMDS 2
NMDS 3

Density (#/L)
Biomass (mg/m³)

LPL Richness (# taxa)
% Chlorophyte Ind.
% Chrysophyte Ind.
% Cryptophyte Ind.
% Cyanophyte Ind.

% Diatom Ind.
% Dinoflagellate Ind.

Chlorophyte Density (#/L)
Chrystophyte Density (#/L)
Cryptophyte Density (#/L)
Cyanophyte Density (#/L)

Diatom Density (#/L)
Dinoflagellates Density (#/L)

Chlorophyte Biomass (mg/m³)
Chrystophye Biomass (mg/m³)
Cryptophyte Biomass (mg/m³)
Cyanophyte Biomass (mg/m³)

Diatom Biomass (mg/m³)
Dinoflageellate Biomass (mg/m³)

% Chlorophyte Biomass
% Chrysophyte Biomass
% Cryptophyte Biomass
% Cyanophyte Biomass

% Diatom Biomass
% Dinoflagellate Biomass

NMDS 1
NMDS 2
NMDS 3

a RG_T2 was sampled in 2014 instead of RG_

R
G

_T
N

a
R

G
_T

4

Site Endpoint

5 4,893,331 842,913 376,962 3,595,248 5,135,224 5,739,080
5 790 304 136 454 789 1,235
5 25.4 2.07 0.927 22.0 26.0 27.0
5 1.53 0.793 0.355 0.530 1.58 2.51
5 20.7 20.4 9.13 6.89 12.7 56.4
5 4.50 1.97 0.881 2.30 4.62 6.69
5 0 0 0 0 0 0
5 73.3 20.6 9.19 36.9 82.9 85.1
5 0.0175 0.00774 0.00346 0.00738 0.0174 0.0273
5 73,677 43,375 19,398 28,736 72,440 144,080
5 1,033,499 1,137,609 508,754 395,320 581,904 3,060,784
5 232,717 129,688 57,998 82,640 237,304 383,984
5 0 0 0 0 0 0
5 3,552,598 1,153,649 515,928 1,999,200 3,793,384 4,814,696
5 840 385 172 400 800 1,400
5 3.36 2.30 1.03 1.25 2.66 6.95
5 90.6 78.6 35.2 45.3 61.2 231
5 57.9 25.6 11.4 29.5 58.3 85.0
5 0 0 0 0 0 0
5 626 302 135 344 470 1,087
5 12.3 6.67 2.98 1.68 14.7 19.4
5 0.461 0.309 0.138 0.139 0.465 0.919
5 12.7 10.1 4.51 3.67 11.3 29.2
5 7.30 1.95 0.874 6.11 6.51 10.8
5 0 0 0 0 0 0
5 77.8 11.2 5.03 59.6 80.3 88.0
5 1.75 1.13 0.504 0.212 1.91 3.24
5 -0.321 0.143 0.0640 -0.495 -0.265 -0.162
5 -0.146 0.101 0.0453 -0.230 -0.167 0.0251
5 0.132 0.108 0.0482 -0.0605 0.175 0.188
5 4,540,194 427,528 191,196 3,885,336 4,498,848 5,024,696
5 649 86.4 38.6 565 620 787
5 26.4 1.14 0.510 25.0 26.0 28.0
5 1.08 0.528 0.236 0.572 0.963 1.95
5 13.4 4.17 1.87 9.90 12.0 19.6
5 5.10 1.19 0.531 3.32 5.41 6.57
5 0 0 0 0 0 0
5 80.3 4.05 1.81 74.4 82.7 83.9
5 0.0323 0.0348 0.0155 0.00417 0.0222 0.0927
5 48,971 25,666 11,478 28,736 43,304 93,592
5 596,912 128,616 57,519 474,544 539,000 762,504
5 233,830 69,859 31,242 149,496 244,904 330,096
5 0 0 0 0 0 0
5 3,659,120 493,407 220,658 2,890,712 3,773,232 4,161,584
5 1,360 1,307 584 200 1,000 3,600
5 2.84 1.62 0.725 1.24 2.63 5.51
5 66.3 20.2 9.03 52.1 52.5 96.3
5 57.2 13.6 6.10 43.1 50.7 72.0
5 0 0 0 0 0 0
5 494 111 49.6 390 472 648
5 28.8 31.5 14.1 0.765 15.1 81.4
5 0.446 0.244 0.109 0.158 0.463 0.819
5 10.5 3.95 1.76 6.61 8.69 15.5
5 8.88 2.26 1.01 7.16 7.86 12.7
5 0 0 0 0 0 0
5 75.6 8.75 3.91 63.0 78.4 83.7
5 4.62 5.14 2.30 0.114 2.68 13.1
5 -0.404 0.0208 0.00932 -0.431 -0.401 -0.376
5 -0.137 0.0747 0.0334 -0.223 -0.114 -0.0405
5 0.126 0.0678 0.0303 0.0226 0.123 0.199

Maximum

2018

Mean
Standard 
Deviation

Standard 
Error

Minimum MedianN
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Table H.D.8: Phytoplankton Community Summary Statistics, Koocanusa, 2014 to 2018    



Q1. Does the magnitude 
of difference between 

upstream and 
downstream areas 
differ over time?

Q2. Do upstream and 
downstream areas 
differ over time?

Int. Area Year US DS US DS US DS
2014 3,822,048 3,296,336
2015 12,672,877 15,199,706
2016 3,844,552 2,383,952
2018 5,135,224 4,498,848
2014 904 946
2015 3,117 4,259
2016 628 465
2018 744 645
2014 24.5 24.5
2015 17.8 18.5
2016 24.8 22.5
2018 25.3 26.4
2014 73,083 46,957
2015 195,201 253,756
2016 90,544 31,152
2018 64,294 44,834
2014 4.38 2.31
2015 7.35 10.1
2016 5.37 2.19
2018 2.79 2.52
2014 683,280 592,088 AB -0.744 A A - -
2015 317,664 396,830 A 0.646 B B b b
2016 583,304 388,136 B -1.59 A B 2.17 -0.0709
2018 581,904 539,000 A -0.350 A A 2.16 1.16
2014 43.4 63.2
2015 44.7 37.5
2016 45.2 28.7
2018 61.2 52.5
2014 147,272 134,508
2015 261,803 501,365
2016 148,966 110,580
2018 199,440 225,318
2014 20.6 19.2 A -0.146 A A - -
2015 35.6 97.1 B 2.10 AB B b b
2016 37.1 27.8 A -0.605 AB AC 0.0856 -2.62
2018 53.0 56.0 AB 0.114 B BC 0.832 -1.15
2014 0 0
2015 600 200
2016 0 3,200
2018 0 0
2014 0 0
2015 0.795 0.524
2016 0 0.760
2018 0 0
2014 3,154,120 2,702,048
2015 11,913,100 13,184,556
2016 2,638,944 1,694,856
2018 3,793,384 3,773,232
2014 790 775
2015 3,012 4,075
2016 502 352
2018 574 485
2014 3,200 1,400
2015 2,800 40,883
2016 1,600 1,200
2018 800 1,000
2014 27.7 24.5
2015 17.8 19.6
2016 29.8 28.5
2018 14.7 15.1
2014 -0.113 -0.157
2015 0.562 0.516
2016 -0.0658 -0.0181
2018 -0.321 -0.404
2014 0.348 0.362
2015 0.153 0.0450
2016 -0.140 -0.324
2018 -0.167 -0.114
2014 0.0226 -0.0571
2015 0.0979 0.114
2016 -0.206 -0.102
2018 0.175 0.123

P-Value < 0.1 and Magnitude of Difference (MOD) < 0.

P-Value < 0.1 and MOD > 0.

P-Value <0.1.

a Letters indicate pairwise contrasts between Upstream and Downstream differences over time (i.e., years that share a letter have similar MODs).
b MOD between Upstream and Downstream calculated for each year as MOD = MCTDownstream - MCTUpstream/SDpooled.

C

Notes: MCT = Measure of Central Tendancy (mean when untransformed, geometric mean when log10-transformed, and median when rank transformed). "ns" = non-significant. "-" = not applicable. All 
pariwise contrasts done using Tukey's Honest Significant Differences (α=0.1). Pairwise contrasts of upstream vs downstream differences conducted on the same scale as analysis (i.e., as ratios on 
log10 transformed endpoints, otherwise additive).

c MOD = MCTyear - MCTbaseline/SDpooled, where MCTyear is the Measure of Central Tendandancy for the year of interest, MCTbaseline is the Measure of Central Tendancy for 2015, and SDpooled is the pooled 
standard deviation.  "b" =  indicates baseline year, and is considered to be the first year RG_TN was sampled (RG_T2 was sampled in 2014).

0.487
-2.93

b
-

-3.60
-4.98

B
AC
AB
C
C

NMDS 3 rank 0.715 0.559 <0.01 ns ns

b
-

-6.88

Q3. Have there been changes 
within upstream and 

downstream sites over time?MCT
Year

ANOVA P-Values
T

ra
n

sf
o

rm
at

io
n

Endpoint

A
B
A

-4.44
b
-

B
A
C

ns ns

ns ns

NMDS 1 none 0.718 0.446 <0.01

NMDS 2 rank 0.407 0.331 <0.01

nsns

-

nsns

A -
B b
C

AC -4.30

ns

nsns

-4.81

B -10.9

C -4.94
AC -4.30

nsns

A -
B b

AB -1.06
A -1.36

-
A b

AB -
B -

AB

ns ns

-1.85
-1.87

b

nsns

AB -
C b

AC -0.293
B 1.11

nsns

A -
A b

AB -23.0
B -23.5

AB -
C b
A -12.9

ns

ns

nsns

A -
B b
A -1.93

AB -0.996

-
B -

ns

AB -
A b

AB

-

A
A
B
A

3.24
2.41

b
-

A
A
B
A

-
B b

US vs. DS Contrasta
Temporal 

Differences
Temporal MOD 

vs Baselinec

nsns

-11.3
-13.4

b
-

B
A
C

AB

US vs. DS MODb

LPL Richness 
(# taxa)

log10 0.471 0.879 <0.01

Density 
(#/L)

rank 0.706 0.735 <0.01

Biomass 
(mg/m³)

log10 0.337 0.862 <0.01

nsns

nsns

A

Chlorophyte 
Density 

(#/L)
log10 0.307 0.110 <0.01

Chrysophyte 
Density 

(#/L)
rank 0.011 - -

Chlorophyte 
Biomass 
(mg/m³)

log10 0.412 0.233 0.021

Diatom 
Density 

(#/L)
rank 0.903 0.790 <0.01

Dinoflagellate 
Density

(#/L)
rank 0.402 0.401 <0.01

Chrysophyte 
Biomass
(mg/m³)

rank 0.103 1.000 <0.01

Cryptophyte 
Biomass
(mg/m³)

log10 0.025 - -

<0.01

log10

Cryptophyte 
Density 

(#/L)
log10 0.252 0.584

0.409 0.670 <0.01

Cyanophyte 
Density 

(#/L)
rank 0.220 0.187 0.014

Table H.D.9: Temporal Comparisons of Phytoplankton Community Endpoints Between Koocanusa Reservoir Downstream 
and Upstream Transects, 2014 to 2018

ns

b
ns

Dinoflagellate 
Biomass 
(mg/m³)

rank 0.681 0.730 0.391

Cyanophyte 
Biomass
(mg/m³)

rank 0.224 0.192 <0.01

Diatom 
Biomass 
(mg/m³)
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Table H.E.1: Zooplankton Community and Biomass Results as Provided by the Analytical Laboratory, June 2018 a

Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass
#/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw

AF 0.11 21.7 0.02 4.0 0.03 5.5 0.06 11.5 0.05 9.6 0 0 0.01 1.9 0 0.38 0 0.38 0 0.36
AM 0.04 6.1 0.02 4.1 0.06 9.9 0.09 14.8 0.04 6.8 0 0.58 0 0.32 0 0.32 0.02 3.4 0 0.31

IM 0 0 0 0 0 0 0.08 4.0 0.08 4.0 0 0 0 0.10 0 0 0 0 0 0.09

AF 0.15 10.7 0.09 6.3 0.07 5.1 0.12 8.9 0.16 11.9 0 0.13 0.02 1.5 0.31 22.7 0.06 4.5 0.04 2.8
GF 0 0 0 0 0.04 3.1 0.03 2.0 0.03 2.0 0 0 0 0 0 0.14 0 0 0 0
AM 0.11 5.0 0.13 5.9 0.35 15.9 0.16 7.4 0.21 9.3 0 0 0.10 4.6 0 0 0 0 0 0

IM 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IM 1.0 0.19 6.9 0.04 1.6 0 0 0.08 2.9 0.12 4.4 0 0 0 0 0.31 11.6 0.31 11.6 0 0

IM 0.75 0 0 0.08 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0.31 5.7 0.30 5.4
IM 0.5 0.04 0.24 0.08 0.54 0.07 0.46 0 0 0 0 0 0 0 0 0.31 2.1 0 0 0 0

AF 0 0 0 0 0 0 0 0 0 1.2 0 0 0 0 0 0 0 0 0 0
GF 0.01 1.3 0 0.37 0.14 12.6 0 0 0 0 0.02 1.7 0.04 3.7 0.01 0.87 0.06 5.5 0.01 0.50
AM 0.01 0.43 0 0 0 0.21 0 0.24 0.06 3.4 0 0.11 0.02 1.2 0 0.12 0 0 0 0

IM 2.0 0.11 6.4 0.13 7.6 0.07 4.1 0.04 2.4 0 0 0.04 2.1 0.06 3.6 0 0.11 0.04 2.4 0.02 0.97
IM 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.30 11.0

IM 0.75 0 0 0.17 3.0 0.21 3.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IM 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Small 0.56 1.7 0.66 1.9 0.01 0.03 0.78 2.3 0.39 1.1 0.56 1.7 1.3 3.7 0.31 0.92 0 0 0.30 0.87
Large 0.07 0.27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.30 1.1

AF 0.07 1.4 0 0 0.21 4.1 0 0 0.08 1.5 2.5 49.1 0.63 12.1 3.8 72.8 1.9 36.4 4.2 80.4
GF 0 0 0 0 0 0.07 0 0.08 0.02 0.44 0.28 5.5 0.16 3.2 0.25 4.8 0.12 2.4 0.08 1.5
AM 0.07 0.70 0 0 0.14 1.4 0.08 0.78 0 0 3.0 29.3 0.63 6.2 1.9 18.6 1.3 12.4 1.5 14.7

IM 1.0 0 0 0.08 2.8 0.07 2.4 0.08 2.7 0 0 2.8 96.8 0.94 32.3 2.2 75.3 0.94 32.3 0.89 30.6
IM 0.75 1.1 17.0 0.25 4.0 1.8 28.3 0.24 3.8 0.51 8.2 24.0 385 9.4 151 11.9 191 28.5 458 16.9 272
IM 0.5 0.28 1.5 0.08 0.44 2.5 13.1 0.86 4.6 0.71 3.7 38.7 205 12.9 68.3 32.6 173 38.6 205 36.0 191

Acanthocyclops vernalis IM 0.5 0.14 0.78 0.08 0.46 0.07 0.39 0 0 0 0 0.28 1.6 0.94 5.2 0.31 1.7 0.31 1.7 0 0
Cyclopoid nauplius - 0 0 0.08 0.23 0.07 0.19 0.16 0.43 0.04 0.11 8.2 22.5 6.6 18.1 13.2 36.2 10.7 29.3 2.4 6.5
Daphnia schoedleri 2 0 0 0 0 0 0 0.24 109 0.12 54.6 0.56 262 0.31 146 0.63 291 0.63 291 0.30 138
Daphnia schoedleri 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Daphnia schoedleri 1 0 0 0 0 0 0 0.24 13.1 0.20 10.9 0.28 15.8 0.63 35.0 1.6 87.6 3.5 193 1.2 66.4
Daphnia schoedleri 0.5 0 0 0 0 0 0 0 0 0 0 0 0 1.3 9.0 1.3 9.0 1.3 9.0 2.1 14.8
Daphnia galeata mendotae 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Daphnia galeata mendotae 1.5 0.14 47.4 0.25 83.6 1.3 450 0.94 316 0.47 158 0.99 332 0 0 0 0 0.63 211 1.2 399
Daphnia galeata mendotae 1 1.8 76.3 1.8 79.0 3.6 156 3.4 146 1.7 74.6 2.5 110 1.3 54.3 2.2 94.9 1.9 81.4 4.2 180
Daphnia galeata mendotae 0.5 0.49 1.4 1.2 3.3 3.7 10.6 2.0 5.5 1.2 3.4 2.4 6.8 0.63 1.8 1.9 5.3 3.1 8.9 5.3 15.1
Daphnia retrocurva Forbes 2 0 0 0 0 0.07 20.6 0 0 0 0 0 0 0 0 0 0 0 0 0.30 86.5
Daphnia retrocurva 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Daphnia retrocurva 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Holopedium gibberum - 0 0 0 0 0 0 0 0 0 0 0 0 0.63 11.5 0 0 0 0 0 0
Bosmina longirostris 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.30 48.8
Bosmina longirostris 0.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bosmina longirostris 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0.31 5.2 0.31 5.2 1.3 20.7 0.89 14.7
Bosmina longirostris 0.25 0 0 0 0 1.1 1.7 0 0 0 0 5.5 8.8 3.8 6.0 4.4 7.1 11.9 19.2 11.9 19.1
Scapholeberis kingii - 0 7.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Leptodora kindtii - 0.04 0.60 0 0 0 0.60 0 0.67 0 0.67 0 0 0.01 1.3 0 0.34 0.02 3.0 0 0
Diaphanosoma leuchtenbergianum - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kellicottia  spp. - 1.6 0.33 0.75 0.16 2.1 0.45 1.2 0.25 0.98 0.21 49.4 10.6 17.9 3.8 24.8 5.3 32.6 7.0 12.8 2.7
Keratella  spp. - 0.78 0.12 0.33 0.05 1.3 0.21 0.08 0.01 0.67 0.10 170 26.7 104 16.4 213 33.4 151 23.7 106 16.7
Polyarthra  spp. - 0 0 0 0 0 0 0.08 0.05 0 0 1.7 0.99 7.2 4.2 11.3 6.6 5.6 3.3 4.5 2.6
Conochilus  spp. - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.63 0.38 0.94 0.56 0.59 0.36
Gastropus  spp. - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Synchaeta  spp. - 0 0 0 0 0 0 0 0 0 0 0 0 0.31 0.31 1.9 1.9 0.63 0.63 0 0
Brachionus  spp. - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a Sampled entire water column (1.5 m from the bottom to the surface).
b AF: adult female; AM: adult male; GF: gravid female; IM: immature followed by body size in millimetres (mm) when available; numbers represent body size in mm. 
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Epischura nevadensis

Diaptomus pallidus

Diaptomus tyrrelli

Calanoid nauplius  

Cyclops bicuspidatus thomasi

T4-2 T4-3 T4-4 T4-5Life 

Stage b

Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)
TN-1 TN-2 TN-3 TN-4 TN-5 T4-1



Table H.E.2: Zooplankton Community and Biomass Results as Provided by the Analytical Laboratory, August 2018 a
`

Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass
#/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw

AF 0.15 28.9 0.15 28.9 0.22 28.9 0.15 28.9 0 0.69 0.07 14.4 0.07 14.4 0.04 7.2 0.04 7.2 0.04 7.2

AM 0.22 36.6 0.14 23.2 0.26 42.7 0.11 18.3 0 0 0 0 0.07 12.2 0.07 12.2 0.04 6.1 0.19 30.5

IM 0.85 43.1 0.28 21.5 0.42 14.4 0.28 14.4 0 0.18 0 0 0.14 7.2 0 0 0.14 7.2 0.56 28.7

AF 0.28 20.4 0 10.2 0.14 0 0.07 5.1 0 0 0 0 0 0 0 0 0 0 0.28 20.4

GF 0 0 0 5.4 0.01 0 0.01 0.89 0 0 0 0.26 0 0 0 0 0.01 0.51 0.04 2.7

AM 0.28 12.7 0 19.1 0.07 0 0.11 5.0 0 0 0.14 6.4 0.14 6.4 0.14 6.4 0.28 12.7 0.14 6.4

IM 2.0 0 0 0 0 0 0 0.07 3.0 0 0 0 0 0 0 0 0 0 0 0.14 5.9

IM 1.0 0 0 0 10.4 0.14 0 0.14 5.2 0 0 0 0 0 0 0 0 0 0 0.56 20.9

IM 0.75 0.14 2.6 0.14 12.9 0.28 2.6 0.14 2.6 0 0 0.28 5.2 0.85 15.5 0.28 5.2 0 0 0 0

IM 0.5 0.28 1.8 0 3.7 0 0 0.07 0.46 0 0 0.28 1.8 0.14 0.92 0.28 1.8 0.28 1.8 0.14 0.92

AF 0 0 0.14 12.6 0.11 12.6 0.13 11.6 0 0 0.14 12.6 0.04 3.3 0.42 37.8 0.14 12.6 0 0

GF 0 0 0.01 3.5 0.02 1.3 0.02 1.9 0 0 0.05 4.7 0.06 5.3 0.07 6.6 0.04 3.1 0.04 3.3

AM 0 0.21 0.14 0 0.19 8.5 0.17 10.1 0 0 1.1 68.1 1.1 68.1 0.85 51.1 0.85 51.1 0.56 34.0

IM 2.0 0.04 2.1 0 16.3 0.14 0 0.28 16.3 0 0 0.28 16.3 0.14 8.2 0.14 8.2 0.14 8.2 0 0

IM 1.0 0 0 0.14 5.2 0.14 5.2 0.07 2.6 0 0 0 0 1.1 41.8 0.42 15.7 0 0 0 0

IM 0.75 0.28 5.2 0 0 0 0 0 0 0 0 0.28 5.2 0 0 0 0 0 0 0 0

IM 0.5 0 0 0 0 0 0 0.06 0.36 0 0 0 0 0 0 0 0 0 0 0 0

Small 0.14 0.41 0.56 2.9 0.28 1.7 0.56 1.7 0 0 1.3 3.7 0.14 0.41 0.71 2.1 0.99 2.9 0.99 2.9

Large 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AF 0.14 2.7 0.56 16.4 0.42 10.9 0.49 9.6 0.01 0.14 1.6 30.0 1.3 24.6 2.7 51.8 1.3 24.6 1.4 27.3

GF 0 0 0 2.7 0 0 0 0.03 0 0 0 0.07 0.01 0.20 0.07 1.4 0 0.07 0.14 2.7

AM 0.42 4.2 0.28 8.4 0.85 2.8 0.71 7.0 0 0 1.3 12.6 0.99 9.8 2.8 27.9 0.28 2.8 0.85 8.4

IM 1.0 0.28 9.7 0 0 0 0 0.07 2.4 0 0 0 0 0 0 0 0 0 0 0 0

IM 0.75 5.2 83.8 3.1 43.1 3.5 49.9 2.8 45.3 0 0.06 7.5 120 7.5 120 9.2 147 6.1 97.4 11.7 188

IM 0.5 6.5 34.5 4.0 21.7 3.8 21.0 3.2 17.2 0 0 12.8 68.2 12.3 65.2 13.7 72.7 17.2 91.5 28.4 151

Acanthocyclops vernalis IM 0.5 0.71 3.9 0.14 1.6 0.14 0.78 0.14 0.78 0 0 0.28 1.6 0 0 0 0 0.28 1.6 0.28 1.6

Cyclopoid nauplius - 1.7 4.7 3.5 6.6 2.3 9.7 2.5 7.0 0.07 0.19 1.1 3.1 2.3 6.2 2.5 7.0 3.2 8.9 2.5 7.0

2 0.71 327 0.07 17.2 0.42 34.4 0.28 131 0 0 0.14 65.5 0.04 17.2 0 0 0 0 0 0

1.5 0 0 0.11 7.2 0 21.7 0.07 13.8 0 0.69 0 0 0.14 27.5 0 0 0 0 0 0

1 0.14 7.9 0.14 0 0.14 7.9 0.07 3.9 0 0 0 0 0 0 0 0 0 0 0 0

0.5 0 0 0.42 0.26 0 3.0 0 0 0 0 0.42 3.0 0 0 0.14 1.0 0 0 0 0

2 0.28 126 0.28 503 0.56 126 0.85 377 0.01 3.1 0 0 0 0 0.28 126 0.42 189 0.28 126

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0.14 0 0.56 6.1 0.49 21.4 0 0 0.56 24.4 1.1 48.8 1.3 54.9 0.42 18.3 0.42 18.3

0.5 0 0 0.14 0.40 0.28 0.40 0.42 1.2 0 0 0.56 1.6 0.85 2.4 1.8 5.2 0.85 2.4 0.85 2.4

2 0.28 82.2 0.02 43.2 0.28 5.1 0.21 61.7 0 0 0.28 82.2 0.11 32.4 0 0 0.14 41.1 0.14 41.1

1 0.14 2.4 0 0 0 0 0 0 0 0 0.28 4.8 0 0 0.14 2.4 0 0 0.14 2.4

0.5 0.14 0.55 0 0.55 0 0 0 0 0 0 0.14 0.55 0 0 0.28 1.1 0.14 0.55 0.14 0.55
Holopedium gibberum - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Scapholeberis kingii - 0 0 0 0 0 0 0 0 0 0 0.01 1.5 0 0.75 0 0 0.01 1.5 0 0
Leptodora kindtii - 0.02 3.6 0 1.8 0 0 0 0 0 0 0.01 1.8 0 0 0.01 1.8 0 0 0.01 1.2
Diaphanosoma leuchtenbergianum - 0.01 0.13 0.28 2.0 0.07 5.2 0.18 3.3 0 0 0 0 0.71 13.0 0.99 18.2 0.22 4.1 0.19 3.4
Kellicottia  spp. - 1.3 0.27 0.85 0.15 0.85 0.18 0.92 0.20 0.14 0.03 1.8 0.39 1.8 0.39 3.2 0.70 4.2 0.91 2.8 0.60
Keratella  spp. - 1.1 0.18 1.6 0.18 2.0 0.24 1.8 0.28 0.07 0.01 4.2 0.67 3.1 0.49 5.4 0.84 6.2 0.98 7.1 1.1
Polyarthra  spp. - 0.28 0.17 1.6 0.50 2.1 0.91 1.6 0.95 0 0 0.42 0.25 0.28 0.17 0 0 0.99 0.58 0.71 0.41
Conochilus  spp. - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gastropus  spp. - 2.5 0.54 4.0 0.79 3.0 0.85 3.3 0.71 0 0 6.2 1.3 6.4 1.4 6.9 1.5 3.2 0.70 4.0 0.85
Synchaeta  spp. - 0 0 0 0.14 0.07 0 0.18 0.18 0 0 0 0 0 0 0 0 0.14 0.14 0 0
Brachionus  spp. - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a Sampled from a depth of 10 m to the surface
b AF: adult female; AM: adult male; GF: gravid female; IM: immature followed by body size in millimetres (mm) when available; numbers represent body size in mm. 
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Table H.E.3: Zooplankton Community and Biomass Results as Provided by the Analytical Laboratory, September 2018 a

Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass
#/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw #/L µg/L dw

AF 0.053 10 0.055 11 0.089 17 0.25 48 0.25 48 0.035 6.9 0.10 20 0.034 6.6 0.034 6.6 0.067 13
AM 0.040 6.5 0.071 12 0.18 29 0.37 61 0.19 30 0.018 2.9 0.017 2.8 0.034 5.5 0.017 2.8 0.051 8.3
IM 0.25 13 0.12 6.2 0.23 11 0.12 6.0 0.24 12 0.20 10 0.064 3.3 0.064 3.3 0.064 3.3 0.32 16
AF 0.25 18 0.25 18 0.11 8.2 0.031 2.2 0.12 8.5 0 0 0 0 0 0 0 0 0 0
GF 0.0076 0.55 0.0092 0.67 0.0028 0.20 0.0029 0.21 0.0029 0.21 0.0034 0.24 0 0 0 0 0 0 0 0
AM 0.013 0.60 0.12 5.5 0 0 0.031 1.4 0 0 0 0 0.19 8.7 0 0 0 0 0 0

IM 2.0 0.050 2.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0016 0.067
IM 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IM 0.75 0.10 1.8 0 0 0 0 0 0 0 0 0.067 1.2 0 0 0 0 0.064 1.2 0.064 1.2
IM 0.5 0 0 0 0 0 0 0 0 0 0 0.067 0.44 0.064 0.42 0.064 0.42 0 0 0.064 0.42

AF 0.066 5.9 0.12 11 0.059 5.3 0.031 2.8 0.12 10 0.053 4.7 0 0 0.064 5.7 0.13 11 0.32 29
GF 0.018 1.6 0.0061 0.55 0.0085 0.76 0.0029 0.26 0.0088 0.79 0.013 1.2 0.011 1.0 0.0032 0.29 0.0096 0.86 0.030 2.7
AM 0.11 6.4 0.12 7.4 0.11 6.8 0.71 43 0.24 14 0.21 13 0.45 27 0.064 3.9 0.19 12 0.26 15

IM 2.0 0 0 0.12 7.1 0 0 0 0 0 0 0 0 0.13 7.4 0 0 0 0 0.064 3.7
IM 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0.064 2.4 0.064 2.4 0 0 0.13 4.7

IM 0.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.064 1.2
IM 0.5 0 0 0 0 0.059 0.39 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Small 0.81 2.4 1.4 4.0 0.34 1.0 0.71 2.1 0.82 2.4 0.81 2.4 2.1 6.0 1.0 3.0 2.0 5.8 1.2 3.4
Large 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.064 0.24 0 0 0 0

AF 0.15 2.9 0.37 7.1 0.11 2.2 0 0 0 0 0.94 18 0.90 17 0.38 7.4 0.19 3.7 0.38 7.4
GF 0.0063 0.12 0 0 0 0 0 0 0.031 0.60 0.035 0.68 0.0016 0.031 0.051 1.0 0.0048 0.093 0.19 3.7
AM 0.20 2.0 0.12 1.2 0.34 3.4 0.12 1.2 0.12 1.2 0.13 1.3 1.0 10 0.13 1.3 0.13 1.3 0.64 6.4

IM 1.0 0.15 5.2 0 0 0 0 0 0 0.12 4.0 0 0 0.064 2.2 0 0 0 0 0 0
IM 0.75 1.7 27 0.12 2.0 0.34 5.4 0.47 7.6 0.47 7.6 3.1 50 3.6 58 1.7 27 1.2 20 2.9 46
IM 0.5 0.35 1.9 1.2 6.5 0.11 0.60 0.47 2.5 0.47 2.5 3.6 19 4.1 22 2.8 15 3.3 17 3.8 20

Acanthocyclops vernalis IM 0.5 0.10 0.56 0.74 4.1 0.11 0.62 0.24 1.3 0.12 0.65 0.27 1.5 0.13 0.71 0.064 0.35 0.19 1.1 0.19 1.1

Cyclopoid nauplius - 2.8 7.6 3.1 8.4 2.9 8.1 3.4 9.4 2.0 5.5 3.3 9.0 4.0 11 3.1 8.6 4.2 11 4.6 13
2 0.11 49 0.032 15 0.089 41 0 0 0.0029 1.4 0.13 62 0 0 0.0064 3.0 0.0016 0.74 0 0

1.5 0.040 7.7 0 0 0.089 17 0.031 6.0 0.031 6.0 0.067 13 0 0 0.0032 0.63 0.0032 0.63 0.0080 1.6
1 0.013 0.74 0.064 3.6 0.059 3.3 0 0 0.031 1.7 0 0 0.064 3.6 0 0 0 0 0 0

0.5 0 0 0 0 0.030 0.21 0 0 0 0 0 0 0.064 0.46 0.017 0.12 0.19 1.4 0 0
2 0.066 29 0.13 57 0.27 119 0.25 110 0.22 96 0 0 0.064 29 0.064 29 0.064 29 0.19 86

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0.12 5.1 0.064 2.8 0.12 5.1 0.062 2.7 0.031 1.3 0.067 2.9 0.064 2.8 0 0 0.19 8.3 0.064 2.8

0.5 0.30 0.86 0.12 0.35 0.11 0.32 0.24 0.67 0.24 0.67 0 0 0.26 0.73 0.13 0.36 0.064 0.18 0.064 0.18
2 0.093 27 0.064 19 0.24 69 0.22 63 0.19 54 0.27 78 0.19 56 0.064 19 0.064 19 0.13 37
1 0.013 0.22 0 0 0.059 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0.064 1.1

0.5 0.064 0.25 0 0 0.11 0.44 0 0 0.062 0.24 0 0 0.064 0.25 0.064 0.25 0 0 0.064 0.25
Holopedium gibberum - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.75 0 0 0 0 0 0 0 0 0 0 0.067 4.3 0 0 0 0 0 0 0 0

0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Scapholeberis kingii - 0 0 0 0 0 0 0.0029 0.62 0.0029 0.62 0 0 0 0 0 0 0 0 0 0
Leptodora kindtii - 0.019 3.2 0.018 3.2 0.014 2.4 0.0029 0.50 0.0059 1.0 0.0017 0.29 0 0 0 0 0 0 0 0
Diaphanosoma leuchtenbergianum - 0.36 6.6 0.13 2.4 0.059 1.1 0.19 3.4 0.12 2.3 0.13 2.5 0.45 8.3 0.51 9.4 0.26 4.7 0.19 3.5
Kellicottia  spp. - 0.45 0.10 0.74 0.16 0.90 0.19 0.94 0.20 0.71 0.15 2.4 0.52 3.0 0.63 1.8 0.38 2.0 0.43 1.9 0.41
Keratella  spp. - 1.2 0.19 1.5 0.23 1.0 0.16 1.5 0.24 2.4 0.37 3.1 0.49 2.8 0.44 2.4 0.37 1.9 0.30 2.4 0.37
Polyarthra  spp. - 0.55 0.32 8.8 5.2 1.9 1.1 1.4 0.83 0.94 0.55 0.74 0.43 1.4 0.83 1.0 0.60 1.8 1.1 1.0 0.60
Conochilus  spp. - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gastropus  spp. - 2.1 0.44 2.1 0.45 2.5 0.53 1.4 0.30 1.3 0.28 1.6 0.35 1.5 0.32 0.58 0.12 0.90 0.19 1.9 0.40
Synchaeta  spp. - 0.10 0.050 0.37 0.37 0 0 0.12 0.12 0.12 0.12 0 0 0 0 0 0 0.13 0.13 0.064 0.064
Brachionus  spp. - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.064 0.040 0 0

a Sampled entire water column (1.5 m from the bottom to the surface).
b AF: adult female; AM: adult male; GF: gravid female; IM: immature followed by body size in millimetres (mm) when available; numbers represent body size in mm. 

Daphnia galeata mendotae

Daphnia retrocurva

Bosmina longirostris

R
o

tif
e

ra

Species

C
o

p
e

p
o

d
a

C
a

la
n

o
id

Epischura nevadensis

Diaptomus pallidus

Diaptomus tyrrelli

Calanoid nauplius  

C
yl

co
p

o
id Cyclops bicuspidatus thomasi

C
la

d
o

ce
ra

Daphnia schoedleri

T4-2 T4-3 T4-4 T4-5Life 

Stage b

Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1



Table H.E.4: Zooplankton Community Density Data (no. of organisms/L), June 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Epischura nevadensis 0.15 0.046 0.088 0.23 0.17 0 0.014 0 0.023 0.0056

Diaptomus pallidus 0.48 0.43 0.54 0.39 0.52 0 0.12 0.94 0.69 0.34

Diaptomus tyrrelli 0.13 0.30 0.43 0.045 0.071 0.057 0.12 0.014 0.10 0.32

Calanoid nauplius  0.64 0.66 0.011 0.78 0.39 0.56 1.3 0.31 0 0.59

Cyclops bicuspidatus thomasi 1.5 0.42 4.7 1.3 1.3 0 25 53 71 60

Acanthocyclops vernalis 0.14 0.083 0.071 0 0 0.28 0.94 0.31 0.31 0

Cyclopoid nauplius 0 0.083 0.071 0.16 0.039 8.2 6.6 13 11 2.4

Daphnia schoedleri 0 0 0 0.47 0.31 0.85 2.2 3.5 5.3 3.6

Daphnia galeata mendotae 2.4 3.2 8.7 6.3 3.4 5.9 1.9 4.1 5.6 11

Daphnia retrocurva 0 0 0.071 0 0 0 0 0 0 0.30

Holopedium gibberum 0 0 0 0 0 0 0.63 0 0 0

Bosmina longirostris 0 0 1.1 0 0 5.5 4.1 4.7 13 13

Scapholeberis kingii 0 0 0 0 0 0 0 0 0 0

Leptodora kindtii 0.037 0 0 0 0 0 0.0078 0 0.018 0

Diaphanosoma leuchtenbergianum 0 0 0 0 0 0 0 0 0 0

Kellicottia  spp. 1.6 0.75 2.1 1.2 0.98 49 18 25 33 13

Keratella  spp. 0.78 0.33 1.3 0.078 0.67 170 104 213 151 106

Polyarthra  spp. 0 0 0 0.078 0 1.7 7.2 11 5.6 4.5

Conochilus  spp. 0 0 0 0 0 0 0 0.63 0.94 0.59

Gastropus  spp. 0 0 0 0 0 0 0 0 0 0

Synchaeta  spp. 0 0 0 0 0 0 0.31 1.9 0.63 0

Brachionus  spp. 0 0 0 0 0 0 0 0 0 0

7.8 6.3 19 11 7.9 243 172 331 298 215
11 10 13 12 11 12 16 16 15 14

a Sampled entire water column (1.5m from the bottom to the surface).
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Table H.E.5: Zooplankton Community Density Data (no. of organisms/L), August 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Epischura nevadensis 1.2 0.69 0.79 0.54 0.0071 0.074 0.29 0.11 0.22 0.79

Diaptomus pallidus 0.99 0.14 0.65 0.62 0 0.71 1.1 0.71 0.57 1.3

Diaptomus tyrrelli 0.32 0.44 0.60 0.73 0 1.9 2.5 1.9 1.2 0.60

Calanoid nauplius  0.14 0.56 0.28 0.56 0 1.3 0.14 0.71 0.99 0.99

Cyclops bicuspidatus thomasi 12.6 7.9 8.6 7.3 0.011 23 22 28 25 42

Acanthocyclops vernalis 0.71 0.14 0.14 0.14 0 0.28 0 0 0.28 0.28

Cyclopoid nauplius 1.7 3.5 2.3 2.5 0.071 1.1 2.3 2.5 3.2 2.5

Daphnia schoedleri 0.85 0.75 0.56 0.42 0 0.56 0.18 0.14 0 0

Daphnia galeata mendotae 0.28 0.56 1.4 1.8 0.0071 1.1 2.0 3.4 1.7 1.6

Daphnia retrocurva 0.56 0.018 0.28 0.21 0 0.71 0.11 0.42 0.28 0.42

Holopedium gibberum 0 0 0 0 0 0 0 0 0 0

Bosmina longirostris 0 0 0 0 0 0 0 0 0 0

Scapholeberis kingii 0 0 0 0 0 0.0071 0 0 0.0071 0

Leptodora kindtii 0.021 0 0 0 0 0.011 0 0.011 0 0.0071

Diaphanosoma leuchtenbergianum 0.0071 0.28 0.074 0.18 0 0 0.71 0.99 0.22 0.19

Kellicottia  spp. 1.3 0.85 0.85 0.92 0.14 1.8 1.8 3.2 4.2 2.8

Keratella  spp. 1.1 1.6 2.0 1.8 0.071 4.2 3.1 5.4 6.2 7.1

Polyarthra  spp. 0.28 1.6 2.1 1.6 0 0.42 0.28 0 0.99 0.71

Conochilus  spp. 0 0 0 0 0 0 0 0 0 0

Gastropus  spp. 2.5 4.0 3.0 3.3 0 6.2 6.4 6.9 3.2 4.0

Synchaeta  spp. 0 0 0.074 0.18 0 0 0 0 0.14 0

Brachionus  spp. 0 0 0 0 0 0 0 0 0 0

25 23 24 23 0.31 44 43 55 48 66
16 15 16 16 7 16 15 14 16 15

a Sampled from a depth of 10m to the surface
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Table H.E.6: Zooplankton Community Density Data (no. of organisms/L), September 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Epischura nevadensis 0.34 0.25 0.49 0.74 0.67 0.25 0.18 0.13 0.11 0.44

Diaptomus pallidus 0.42 0.38 0.12 0.065 0.12 0.14 0.26 0.064 0.064 0.13

Diaptomus tyrrelli 0.19 0.37 0.24 0.74 0.36 0.28 0.65 0.20 0.33 0.86

Calanoid nauplius  0.81 1.4 0.34 0.71 0.82 0.81 2.1 1.1 2.0 1.2

Cyclops bicuspidatus thomasi 2.5 1.8 0.90 1.1 1.2 7.8 9.7 5.0 4.8 7.9

Acanthocyclops vernalis 0.10 0.74 0.11 0.24 0.12 0.27 0.13 0.064 0.19 0.19

Cyclopoid nauplius 2.8 3.1 2.9 3.4 2.0 3.3 4.0 3.1 4.2 4.6

Daphnia schoedleri 0.16 0.10 0.27 0 0.065 0.20 0.13 0 0.20 0

Daphnia galeata mendotae 0.49 0.32 0.50 0.54 0.48 0.067 0.38 0.19 0.32 0.32

Daphnia retrocurva 0.17 0.064 0.41 0.22 0.25 0.27 0.26 0.13 0.064 0.26

Holopedium gibberum 0 0 0 0 0 0 0 0 0 0

Bosmina longirostris 0 0 0 0 0 0.067 0 0 0 0

Scapholeberis kingii 0 0 0 0 0 0 0 0 0 0

Leptodora kindtii 0 0 0 0 0 0 0 0 0 0

Diaphanosoma leuchtenbergianum 0.36 0.13 0.059 0.19 0.12 0.13 0.45 0.51 0.26 0.19

Kellicottia  spp. 0.45 0.74 0.90 0.94 0.71 2.4 3.0 1.8 2.0 1.9

Keratella  spp. 1.2 1.5 1.0 1.5 2.4 3.1 2.8 2.4 1.9 2.4

Polyarthra  spp. 0.55 8.8 1.9 1.4 0.94 0.74 1.4 1.0 1.8 1.0

Conochilus  spp. 0 0 0 0 0 0 0 0 0 0

Gastropus  spp. 2.1 2.1 2.5 1.4 1.3 1.6 1.5 0.58 0.90 1.9

Synchaeta  spp. 0.10 0.37 0 0.12 0.12 0 0 0 0.13 0.064

Brachionus  spp. 0 0 0 0 0 0 0 0 0.064 0

13 22 13 13 12 21 27 16 19 23

17 17 16 18 18 17 15 15 17 16

a Sampled entire water column (1.5m from the bottom to the surface).
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Table H.E.7: Zooplankton Density (no. of organisms/L) Organized by Major Groups, June 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Copepoda 3.0 2.0 5.9 2.9 2.5 9.1 34 67 83 63

Cladocera 2.4 3.2 9.8 6.7 3.7 12 8.8 12 24 28

Rotifera 2.3 1.1 3.5 1.3 1.6 221 130 251 190 124

Total number of organisms/L 8 6 19 11 8 243 172 331 298 215

Total number of groups 3 3 3 3 3 3 3 3 3 3

a Sampled entire water column (1.5m from the bottom to the surface).

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.8: Zooplankton Density (no. of organisms/L) Organized by Major Groups, August 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Copepoda 18 13 13 12 0.088 29 28 34 31 49

Cladocera 1.7 1.6 2.3 2.6 0.011 2.4 3.0 5.0 2.2 2.2

Rotifera 5.2 7.9 8.0 7.8 0.21 13 12 16 15 15

Total number of organisms/L 25 23 24 23 0.31 44 43 55 48 66

Total number of groups 3 3 3 3 3 3 3 3 3 3

a Sampled from a depth of 10m to the surface

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.9: Zooplankton Density (no. of organisms/L) Organized by Major Groups, September 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Copepoda 7.2 8.0 5.1 6.9 5.3 13 17 9.7 12 15

Cladocera 1.2 0.62 1.2 0.98 0.93 0.74 1.2 0.86 0.84 0.78

Rotifera 4.4 14 6.3 5.4 5.4 7.9 8.7 5.8 6.8 7.2

Total number of organisms/L 13 22 13 13 12 21 27 16 19 23

Total number of groups 3 3 3 3 3 3 3 3 3 3

a Sampled entire water column (1.5m from the bottom to the surface).

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.10: Relative Density (%) of Zooplankton Species, June 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

Epischura nevadensis 1.9 0.72 0.46 2.1 2.1 0 0.0080 0 0.0076 0 0.46 0 1.9 0 2.1 0.0080 1.5 0 0.80 0

Diaptomus pallidus 6.2 6.7 2.8 3.6 6.5 0 0.072 0.28 0.23 0.16 2.8 0 6.2 0.16 6.7 0.28 5.2 0.15 1.8 0.12

Diaptomus tyrrelli 1.7 4.7 2.2 0.41 0.90 0.024 0.072 0 0.035 0.15 0.41 0 1.7 0.035 4.7 0.15 2.0 0.057 1.7 0.057

Calanoid nauplius  8.2 10 0.055 7.2 5.0 0.23 0.73 0.095 0 0.28 0.055 0 7.2 0.23 10 0.73 6.2 0.27 3.9 0.28

Cyclops bicuspidatus thomasi 19 6.6 24 11 17 0 14 16 24 28 6.6 0 17 16 24 28 16 16 6.9 11

Acanthocyclops vernalis 1.8 1.3 0.37 0 0 0.12 0.55 0.095 0.11 0 0 0 0.37 0.11 1.8 0.55 0.70 0.17 0.82 0.21

Cyclopoid nauplius 0 1.3 0.37 1.4 0.50 3.4 3.8 4.0 3.6 1.1 0 1.1 0.50 3.6 1.4 4.0 0.72 3.2 0.62 1.2

Daphnia schoedleri 0 0 0 4.3 4.0 0.35 1.3 1.0 1.8 1.7 0 0.35 0 1.3 4.3 1.8 1.7 1.2 2.3 0.57

Daphnia galeata mendotae 31 51 45 57 43 2.4 1.1 1.2 1.9 5.0 31 1.1 45 1.9 57 5.0 46 2.3 9.9 1.6

Daphnia retrocurva 0 0 0.37 0 0 0 0 0 0 0.14 0 0 0 0 0.37 0.14 0.074 0.028 0.16 0.062

Holopedium gibberum 0 0 0 0 0 0 0.36 0 0 0 0 0 0 0 0 0.36 0 0.073 0 0.16

Bosmina longirostris 0 0 5.5 0 0 2.3 2.4 1.4 4.4 6.1 0 1.4 0 2.4 5.5 6.1 1.1 3.3 2.5 1.9

Scapholeberis kingii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Leptodora kindtii 0.48 0 0.018 0.036 0.050 0 0 0 0.0059 0 0 0 0.036 0 0.48 0.0059 0.12 0 0.20 0

Diaphanosoma leuchtenbergianum 0.045 0 0 0 0 0 0 0 0 0 0 0 0 0 0.045 0 0.0091 0 0.020 0

Kellicottia  spp. 20 12 11 11 12 20 10 7.5 11 5.9 11 5.9 12 10 20 20 13 11 3.8 5.6

Keratella  spp. 10 5.2 7.0 0.72 8.5 70 61 64 51 49 0.72 49 7.0 61 10 70 6.3 59 3.6 8.9

Polyarthra  spp. 0 0 0 0.72 0 0.70 4.2 3.4 1.9 2.1 0 0.70 0 2.1 0.72 4.2 0.14 2.5 0.32 1.4

Conochilus  spp. 0 0 0 0 0 0 0 0.19 0.32 0.28 0 0 0 0.19 0 0.32 0 0.16 0 0.15

Gastropus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Synchaeta  spp. 0 0 0 0 0 0 0.18 0.57 0.21 0 0 0 0 0.18 0 0.57 0 0.19 0 0.23

Brachionus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a Sampled entire water column (1.5m from the bottom to the surface).
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Summary Statistics
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Table H.E.11: Relative Density (%) of Zooplankton Species, August 2018 a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

Epischura nevadensis 5.0 3.0 3.4 2.4 2.3 0.17 0.67 0.20 0.45 1.2 2.3 0.17 3.0 0.45 5.0 1.2 3.2 0.54 1.1 0.42

Diaptomus pallidus 4.0 0.62 2.7 2.7 0 1.6 2.6 1.3 1.2 2.0 0 1.2 2.7 1.6 4.0 2.6 2.0 1.7 1.7 0.59

Diaptomus tyrrelli 1.3 1.9 2.5 3.2 0 4.3 5.8 3.5 2.4 0.92 0 0.92 1.9 3.5 3.2 5.8 1.8 3.4 1.2 1.9

Calanoid nauplius  0.57 2.5 1.2 2.5 0 2.9 0.33 1.3 2.0 1.5 0 0.33 1.2 1.5 2.5 2.9 1.3 1.6 1.1 0.95

Cyclops bicuspidatus thomasi 51 34 36 32 3.4 53 51 52 51 65 3.4 51 34 52 51 65 32 54 17 5.7

Acanthocyclops vernalis 2.9 0.62 0.60 0.62 0 0.65 0 0 0.58 0.43 0 0 0.62 0.43 2.9 0.65 0.94 0.33 1.1 0.31

Cyclopoid nauplius 6.9 15 9.6 11 23 2.6 5.3 4.6 6.7 3.9 6.9 2.6 11 4.6 23 6.7 13 4.6 6.2 1.5

Daphnia schoedleri 3.4 3.3 2.4 1.9 1.1 1.3 0.42 0.26 0 0 1.1 0 2.4 0.26 3.4 1.3 2.4 0.39 0.97 0.53

Daphnia galeata mendotae 1.1 2.5 6.0 7.7 2.3 2.6 4.6 6.2 3.5 2.4 1.1 2.4 2.5 3.5 7.7 6.2 3.9 3.8 2.8 1.6

Daphnia retrocurva 2.3 0.077 1.2 0.93 0 1.6 0.26 0.77 0.58 0.64 0 0.26 0.93 0.64 2.3 1.6 0.90 0.78 0.94 0.51

Holopedium gibberum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bosmina longirostris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Scapholeberis kingii 0 0 0 0 0 0.016 0.0082 0 0.015 0 0 0 0 0.0082 0 0.016 0 0.0078 0 0.0077

Leptodora kindtii 0.086 0 0 0 0 0.024 0 0.019 0 0.011 0 0 0 0.011 0.086 0.024 0.017 0.011 0.039 0.011

Diaphanosoma leuchtenbergianum 0.029 1.2 0.31 0.78 0 0 1.6 1.8 0.46 0.28 0 0 0.31 0.46 1.2 1.8 0.47 0.84 0.53 0.83

Kellicottia  spp. 5.2 3.7 3.6 4.0 45 4.2 4.3 5.9 8.8 4.3 3.6 4.2 4.0 4.3 45 8.8 12 5.5 18 2.0

Keratella  spp. 4.6 6.8 8.4 7.7 23 9.7 7.2 9.8 13 11 4.6 7.2 7.7 9.8 23 13 10 10 7.2 2.0

Polyarthra  spp. 1.1 6.8 9.0 7.1 0 0.97 0.66 0 2.0 1.1 0 0 6.8 0.97 9.0 2.0 4.8 0.95 4.0 0.74

Conochilus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Gastropus  spp. 10 17 13 15 0 14 15 13 6.7 6.0 0 6.0 13 13 17 15 11 11 6.6 4.2

Synchaeta  spp. 0 0 0.31 0.78 0 0 0 0 0.29 0 0 0 0 0 0.78 0.29 0.22 0.058 0.34 0.13

Brachionus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a Sampled from a depth of 10m to the surface

Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)
Summary Statistics

Minimum Median Maximum Mean Standard Deviation
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Table H.E.12: Relative Density (%) of Zooplankton Species, September 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

Epischura nevadensis 2.7 1.1 3.9 5.5 5.7 1.2 0.68 0.81 0.59 1.9 1.1 0.59 3.9 0.81 5.7 1.9 3.8 1.0 1.9 0.53

Diaptomus pallidus 3.3 1.7 0.91 0.48 1.0 0.64 0.96 0.39 0.33 0.56 0.48 0.33 1.0 0.56 3.3 0.96 1.5 0.58 1.1 0.25

Diaptomus tyrrelli 1.5 1.7 1.9 5.5 3.1 1.3 2.4 1.2 1.7 3.7 1.5 1.2 1.9 1.7 5.5 3.7 2.7 2.1 1.7 1.0

Calanoid nauplius  6.3 6.1 2.7 5.3 7.1 3.8 7.7 6.7 10 5.0 2.7 3.8 6.1 6.7 7.1 10 5.5 6.7 1.7 2.5

Cyclops bicuspidatus thomasi 20 8.3 7.1 7.9 10 36 36 31 25 34 7.1 25 8.3 34 20 36 11 32 5.2 4.8

Acanthocyclops vernalis 0.79 3.3 0.89 1.8 1.0 1.3 0.48 0.39 1.0 0.83 0.79 0.39 1.0 0.83 3.3 1.3 1.6 0.79 1.1 0.36

Cyclopoid nauplius 22 14 23 26 17 15 15 19 22 20 14 15 22 19 26 22 20 18 4.7 2.9

Daphnia schoedleri 1.2 0.44 2.1 0.23 0.56 0.94 0.48 0.16 1.0 0.034 0.23 0.034 0.56 0.48 2.1 1.0 0.91 0.53 0.76 0.44

Daphnia galeata mendotae 3.8 1.4 3.9 4.1 4.1 0.31 1.4 1.2 1.7 1.4 1.4 0.31 3.9 1.4 4.1 1.7 3.5 1.2 1.2 0.52

Daphnia retrocurva 1.3 0.29 3.2 1.6 2.1 1.3 0.96 0.79 0.33 1.1 0.29 0.33 1.6 0.96 3.2 1.3 1.7 0.89 1.1 0.35

Holopedium gibberum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bosmina longirostris 0 0 0 0 0 0.31 0 0 0 0 0 0 0 0 0 0.31 0 0.063 0 0.14

Scapholeberis kingii 0 0 0 0.022 0.025 0 0 0 0 0 0 0 0 0 0.025 0 0.0095 0 0.013 0

Leptodora kindtii 0.15 0.083 0.11 0.022 0.051 0.0078 0 0 0 0 0.022 0 0.083 0 0.15 0.0078 0.083 0 0.050 0

Diaphanosoma leuchtenbergianum 2.8 0.58 0.47 1.4 1.1 0.63 1.7 3.1 1.3 0.83 0.47 0.63 1.1 1.3 2.8 3.1 1.3 1.5 0.94 1.0

Kellicottia  spp. 3.6 3.3 7.1 7.1 6.1 11 11 11 10 8.3 3.3 8.3 6.1 11 7.1 11 5.4 10 1.9 1.2

Keratella  spp. 9.5 6.7 8.0 11 20 14 11 15 10 10 6.7 10 9.5 11 20 15 11 12 5.4 2.3

Polyarthra  spp. 4.4 40 15 11 8.1 3.4 5.3 6.3 9.3 4.4 4.4 3.4 11 5.3 40 9.3 16 5.7 14 2.3

Conochilus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Gastropus  spp. 16 9.4 20 11 11 7.5 5.5 3.5 4.6 8.0 9.4 3.5 11 5.5 20 8.0 13 5.8 4.3 1.9

Synchaeta  spp. 0.79 1.7 0 0.88 1.0 0 0 0 0.66 0.28 0 0 0.88 0 1.7 0.66 0.87 0.19 0.59 0.29

Brachionus  spp. 0 0 0 0 0 0 0 0 0.33 0 0 0 0 0 0 0.33 0 0.066 0 0.15

a Sampled entire water column (1.5m from the bottom to the surface).

Summary Statistics

Minimum Median Maximum Mean Standard Deviation
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Table H.E.13: Zooplankton Community Biomass Data (µg/L dw), June 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5
Epischura nevadensis 28 8.1 15 30 20 0.58 2.3 0.70 3.8 0.76
Diaptomus pallidus 23 16 25 21 28 0.13 6.1 37 22 8.3
Diaptomus tyrrelli 8.1 11 21 2.6 4.7 3.9 8.5 1.1 7.9 12
Calanoid nauplius  1.9 1.9 0.031 2.3 1.1 1.7 3.7 0.92 0 2.0
Cyclops bicuspidatus thomasi 21 7.3 49 12 14 771 273 536 747 590
Acanthocyclops vernalis 0.78 0.46 0.39 0 0 1.6 5.2 1.7 1.7 0
Cyclopoid nauplius 0 0.23 0.19 0.43 0.11 22 18 36 29 6.5
Daphnia schoedleri 0 0 0 122 66 278 190 388 493 219
Daphnia galeata mendotae 125 166 616 467 236 448 56 100 301 594
Daphnia retrocurva 0 0 21 0 0 0 0 0 0 87
Holopedium gibberum 0 0 0 0 0 0 11 0 0 0
Bosmina longirostris 0 0 1.7 0 0 8.8 11 12 40 83
Scapholeberis kingii 7.8 0 0 0 0 0 0 0 0 0
Leptodora kindtii 0.60 0 0.60 0.67 0.67 0 1.3 0.34 3.0 0
Diaphanosoma leuchtenbergianum 0 0 0 0 0 0 0 0 0 0
Kellicottia  spp. 0.33 0.16 0.45 0.25 0.21 11 3.8 5.3 7.0 2.7
Keratella  spp. 0.12 0.052 0.21 0.012 0.10 27 16 33 24 17
Polyarthra  spp. 0 0 0 0.046 0 0.99 4.2 6.6 3.3 2.6
Conochilus  spp. 0 0 0 0 0 0 0 0.38 0.56 0.36
Gastropus  spp. 0 0 0 0 0 0 0 0 0 0
Synchaeta  spp. 0 0 0 0 0 0 0.31 1.9 0.63 0
Brachionus  spp. 0 0 0 0 0 0 0 0 0 0

216 211 750 659 370 1,575 611 1,161 1,683 1,625
11 10 13 12 11 13 16 16 15 14

a Sampled entire water column (1.5m from the bottom to the surface).
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Table H.E.14: Zooplankton Community Biomass Data (µg/L dw), August 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5
Epischura nevadensis 109 74 86 62 0.87 14 34 19 20 66
Diaptomus pallidus 38 62 2.6 22 0 14 23 13 15 57
Diaptomus tyrrelli 7.5 38 28 43 0 107 127 119 75 37
Calanoid nauplius  0.41 2.9 1.7 1.7 0 3.7 0.41 2.1 2.9 2.9
Cyclops bicuspidatus thomasi 135 92 85 82 0.19 231 220 301 216 377
Acanthocyclops vernalis 3.9 1.6 0.78 0.78 0 1.6 0 0 1.6 1.6
Cyclopoid nauplius 4.7 6.6 9.7 7.0 0.19 3.1 6.2 7.0 8.9 7.0
Daphnia schoedleri 335 25 67 149 0.69 69 45 1.0 0 0
Daphnia galeata mendotae 126 503 132 400 3.1 26 51 186 209 146
Daphnia retrocurva 85 44 5.1 62 0 88 32 3.5 42 44
Holopedium gibberum 0 0 0 0 0 0 0 0 0 0
Bosmina longirostris 0 0 0 0 0 0 0 0 0 0
Scapholeberis kingii 0 0 0 0 0 1.5 0.75 0 1.5 0
Leptodora kindtii 3.6 1.8 0 0 0 1.8 0 1.8 0 1.2
Diaphanosoma leuchtenbergianum 0.13 2.0 5.2 3.3 0 0 13 18 4.1 3.4
Kellicottia  spp. 0.27 0.15 0.18 0.20 0.030 0.39 0.39 0.70 0.91 0.60
Keratella  spp. 0.18 0.18 0.24 0.28 0.011 0.67 0.49 0.84 0.98 1.1
Polyarthra  spp. 0.17 0.50 0.91 0.95 0 0.25 0.17 0 0.58 0.41
Conochilus  spp. 0 0 0 0 0 0 0 0 0 0
Gastropus  spp. 0.54 0.79 0.85 0.71 0 1.3 1.4 1.5 0.70 0.85
Synchaeta  spp. 0 0.14 0 0.18 0 0 0 0 0.14 0
Brachionus  spp. 0 0 0 0 0 0 0 0 0 0

849 854 425 833 5.1 562 554 676 600 748
16 17 15 16 7 16 15 14 16 15

a Sampled from a depth of 10m to the surface

Total number of taxa

Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)
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Table H.E.15: Zooplankton Community Biomass Data (µg/L dw), September 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5
Epischura nevadensis 30 29 58 115 91 20 26 15 13 38
Diaptomus pallidus 23 24 8.4 3.8 8.7 1.9 9.1 0.42 1.2 1.7
Diaptomus tyrrelli 14 26 13 46 25 19 38 12 24 56
Calanoid nauplius  2.4 4.0 0.99 2.1 2.4 2.4 6.0 3.2 5.8 3.4
Cyclops bicuspidatus thomasi 39 17 12 11 16 89 109 51 42 84
Acanthocyclops vernalis 0.56 4.1 0.62 1.3 0.65 1.5 0.71 0.35 1.1 1.1
Cyclopoid nauplius 7.6 8.4 8.1 9.4 5.5 9.0 11 8.6 11 13
Daphnia schoedleri 58 19 62 6.0 9.1 75 4.0 3.7 2.7 1.6
Daphnia galeata mendotae 35 61 124 113 98 2.9 32 29 37 89
Daphnia retrocurva 27 19 71 63 54 78 56 19 19 39
Holopedium gibberum 0 0 0 0 0 0 0 0 0 0
Bosmina longirostris 0 0 0 0 0 4.3 0 0 0 0
Scapholeberis kingii 0 0 0 0.62 0.62 0 0 0 0 0
Leptodora kindtii 3.2 3.2 2.4 0.50 1.0 0.29 0 0 0 0
Diaphanosoma leuchtenbergianum 6.6 2.4 1.1 3.4 2.3 2.5 8.3 9.4 4.7 3.5
Kellicottia  spp. 0.10 0.16 0.19 0.20 0.15 0.52 0.63 0.38 0.43 0.41
Keratella  spp. 0.19 0.23 0.16 0.24 0.37 0.49 0.44 0.37 0.30 0.37
Polyarthra  spp. 0.32 5.2 1.1 0.83 0.55 0.43 0.83 0.60 1.1 0.60
Conochilus  spp. 0 0 0 0 0 0 0 0 0 0
Gastropus  spp. 0.44 0.45 0.53 0.30 0.28 0.35 0.32 0.12 0.19 0.40
Synchaeta  spp. 0.050 0.37 0 0.12 0.12 0 0 0 0.13 0.064
Brachionus  spp. 0 0 0 0 0 0 0 0 0.040 0

248 222 363 377 316 308 303 154 163 331
17 17 16 18 18 17 15 15 17 16

a Sampled entire water column (1.5m from the bottom to the surface).
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Table H.E.16: Biomass (µg/L dw) of Zooplankton by Group, June 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-2 T4-3 T4-4 T4-5 T4-6

Copepoda 82 45 111 69 68 802 317 613 811 620

Cladocera 133 166 639 590 302 735 270 500 836 982

Rotifera 0.45 0.21 0.66 0.31 0.31 38 25 48 35 22

Total biomass of organisms 216 211 750 659 370 1,575 611 1,161 1,683 1,625

Total number of groups 3 3 3 3 3 3 3 3 3 3

a Sampled entire water column (1.5m from the bottom to the surface).

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.17: Biomass (µg/L dw) of Zooplankton by Group, August 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-2 T4-3 T4-4 T4-5 T4-6

Copepoda 298 276 213 218 1.3 374 410 462 340 550

Cladocera 550 576 210 613 3.8 185 142 210 257 195

Rotifera 1.2 1.8 2.2 2.3 0.041 2.6 2.4 3.0 3.3 3.0

Total biomass of organisms 849 854 425 833 5 562 554 676 600 748

Total number of groups 3 3 3 3 3 3 3 3 3 3

a Sampled from a depth of 10m to the surface

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.18: Biomass (µg/L dw) of Zooplankton by Group, September 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-2 T4-3 T4-4 T4-5 T4-6

Copepoda 116 112 101 188 149 143 200 91 98 197

Cladocera 130 103 260 187 165 164 101 61 63 133

Rotifera 1.1 6.4 2.0 1.7 1.5 1.8 2.2 1.5 2.1 1.8

Total biomass of organisms 248 222 363 377 316 308 303 154 163 331

Total number of groups 3 3 3 3 3 3 3 3 3 3

a Sampled entire water column (1.5m from the bottom to the surface).

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.19: Relative Biomass (%) of Zooplankton Species, June 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

Epischura nevadensis 13 3.9 2.0 4.6 5.5 0.037 0.38 0.061 0.22 0.047 2.0 0.037 4.6 0.061 13 0.38 5.8 0.15 4.2 0.15

Diaptomus pallidus 11 7.5 3.3 3.2 7.4 0.0081 1.0 3.1 1.3 0.51 3.2 0.0081 7.4 1.0 11 3.1 6.4 1.2 3.2 1.2

Diaptomus tyrrelli 3.8 5.2 2.8 0.40 1.3 0.25 1.4 0.10 0.47 0.77 0.40 0.10 2.8 0.47 5.2 1.4 2.7 0.59 1.9 0.51

Calanoid nauplius  0.89 0.92 0 0.35 0.31 0.10 0.60 0.079 0 0.12 0 0 0.35 0.10 0.92 0.60 0.49 0.18 0.40 0.24

Cyclops bicuspidatus thomasi 9.5 3.5 6.6 1.8 3.8 49 45 46 44 36 1.8 36 3.8 45 9.5 49 5.0 44 3.0 4.7

Acanthocyclops vernalis 0.36 0.22 0.052 0 0 0.10 0.85 0.15 0.10 0 0 0 0.052 0.10 0.36 0.85 0.13 0.24 0.16 0.34

Cyclopoid nauplius 0 0.11 0.026 0.065 0.029 1.4 3.0 3.1 1.7 0.40 0 0.40 0.029 1.7 0.11 3.1 0.046 1.9 0.042 1.1

Daphnia schoedleri 0 0 0 19 18 18 31 33 29 13 0 13 0 29 19 33 7.3 25 9.9 8.8

Daphnia galeata mendotae 58 79 82 71 64 28 9.2 8.6 18 37 58 8.6 71 18 82 37 71 20 10 12

Daphnia retrocurva 0 0 2.7 0 0 0 0 0 0 5.3 0 0 0 0 2.7 5.3 0.55 1.1 1.2 2.4

Holopedium gibberum 0 0 0 0 0 0 1.9 0 0 0 0 0 0 0 0 1.9 0 0.38 0 0.84

Bosmina longirostris 0 0 0.23 0 0 0.56 1.8 1.1 2.4 5.1 0 0.56 0 1.8 0.23 5.1 0.045 2.2 0.10 1.8

Scapholeberis kingii 3.6 0 0 0 0 0 0 0 0 0 0 0 0 0 3.6 0 0.73 0 1.6 0

Leptodora kindtii 0.28 0 0.081 0.10 0.18 0 0.22 0.029 0.18 0 0 0 0.10 0.029 0.28 0.22 0.13 0.086 0.11 0.11

Diaphanosoma leuchtenbergianum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Kellicottia  spp. 0.15 0.076 0.060 0.038 0.057 0.67 0.63 0.46 0.42 0.17 0.038 0.17 0.060 0.46 0.15 0.67 0.077 0.47 0.045 0.20

Keratella  spp. 0.056 0.025 0.028 0 0.028 1.7 2.7 2.9 1.4 1.0 0 1.0 0.028 1.7 0.056 2.9 0.028 1.9 0.019 0.81

Polyarthra  spp. 0 0 0 0.0070 0 0.063 0.69 0.57 0.20 0.16 0 0.063 0 0.20 0.0070 0.69 0 0.34 0 0.28

Conochilus  spp. 0 0 0 0 0 0 0 0.032 0.034 0.022 0 0 0 0.022 0 0.034 0 0.018 0 0.017

Gastropus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Synchaeta  sp. 0 0 0 0 0 0 0.051 0.16 0.037 0 0 0 0 0.037 0 0.16 0 0.050 0 0.067

Brachionus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a Sampled entire water column (1.5m from the bottom to the surface).
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Table H.E.20: Relative Biomass (%) of Zooplankton Species, August 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

Epischura nevadensis 13 8.6 20 7.4 17 2.6 6.1 2.9 3.4 8.9 7.4 2.6 13 3.4 20 8.9 13 4.8 5.4 2.7

Diaptomus pallidus 4.4 7.2 0.61 2.7 0 2.4 4.1 2.0 2.5 7.7 0 2.0 2.7 2.5 7.2 7.7 3.0 3.7 2.9 2.3

Diaptomus tyrrelli 0.89 4.4 6.5 5.1 0 19 23 18 12 5.0 0 5.0 4.4 18 6.5 23 3.4 15 2.8 6.9

Calanoid nauplius  0.049 0.34 0.39 0.20 0 0.66 0.075 0.31 0.48 0.39 0 0.075 0.20 0.39 0.39 0.66 0.20 0.38 0.17 0.22

Cyclops bicuspidatus thomasi 16 11 20 9.8 3.8 41 40 45 36 50 3.8 36 11 41 20 50 12 42 6.2 5.5

Acanthocyclops vernalis 0.46 0.18 0.18 0.093 0 0.28 0 0 0.26 0.21 0 0 0.18 0.21 0.46 0.28 0.18 0.15 0.17 0.14

Cyclopoid nauplius 0.55 0.77 2.3 0.84 3.8 0.55 1.1 1.0 1.5 0.93 0.55 0.55 0.84 1.0 3.8 1.5 1.6 1.0 1.4 0.34

Daphnia schoedleri 40 2.9 16 18 13 12 8.1 0.15 0 0 2.9 0 16 0.15 40 12 18 4.1 13 5.7

Daphnia galeata mendotae 15 59 31 48 61 4.6 9.2 28 35 20 15 4.6 48 20 61 35 43 19 20 13

Daphnia retrocurva 10 5.1 1.2 7.4 0 16 5.8 0.51 6.9 5.9 0 0.51 5.1 5.9 10 16 4.8 7.0 4.2 5.4

Holopedium gibberum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bosmina longirostris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Scapholeberis kingii 0 0 0 0 0 0.27 0.13 0 0.25 0 0 0 0 0.13 0 0.27 0 0.13 0 0.13

Leptodora kindtii 0.43 0.21 0 0 0 0.32 0 0.27 0 0.16 0 0 0 0.16 0.43 0.32 0.13 0.15 0.19 0.15

Diaphanosoma leuchtenbergianum 0.015 0.24 1.2 0.39 0 0 2.3 2.7 0.68 0.46 0 0 0.24 0.68 1.2 2.7 0.37 1.2 0.50 1.2

Kellicottia  spp. 0.032 0.018 0.043 0.024 0.59 0.070 0.071 0.10 0.15 0.081 0.018 0.070 0.032 0.081 0.59 0.15 0.14 0.10 0.25 0.034

Keratella  spp. 0.021 0.021 0.057 0.033 0.22 0.12 0.088 0.12 0.16 0.15 0.021 0.088 0.033 0.12 0.22 0.16 0.070 0.13 0.083 0.029

Polyarthra  spp. 0.019 0.058 0.21 0.11 0 0.044 0.030 0 0.10 0.055 0 0 0.058 0.044 0.21 0.10 0.081 0.045 0.086 0.035

Conochilus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Gastropus  spp. 0.064 0.092 0.20 0.085 0 0.24 0.25 0.22 0.12 0.11 0 0.11 0.085 0.22 0.20 0.25 0.088 0.19 0.072 0.066

Synchaeta  sp. 0 0.017 0 0.021 0 0 0 0 0.024 0 0 0 0 0 0.021 0.024 0.0076 0 0.011 0.011

Brachionus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a Sampled from a depth of 10m to the surface
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Table H.E.21: Relative Biomass (%) of Zooplankton Species, September 2018a

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

Epischura nevadensis 12 13 16 31 29 6.5 8.5 10 7.7 11 12 6.5 16 8.5 31 11 20 8.8 8.9 1.9

Diaptomus pallidus 9.4 11 2.3 1.0 2.8 0.62 3.0 0.27 0.72 0.50 1.0 0.27 2.8 0.62 11 3.0 5.3 1.0 4.5 1.1

Diaptomus tyrrelli 5.6 12 3.6 12 8.1 6.1 13 8.0 15 17 3.6 6.1 8.1 13 12 17 8.2 12 3.7 4.6

Calanoid nauplius  0.95 1.8 0.27 0.55 0.76 0.77 2.0 2.1 3.6 1.0 0.27 0.77 0.76 2.0 1.8 3.6 0.86 1.9 0.57 1.1

Cyclops bicuspidatus thomasi 16 7.6 3.2 3.0 5.0 29 36 33 26 25 3.0 25 5.0 29 16 36 6.9 30 5.2 4.7

Acanthocyclops vernalis 0.22 1.8 0.17 0.34 0.21 0.48 0.23 0.23 0.65 0.32 0.17 0.23 0.22 0.32 1.8 0.65 0.56 0.38 0.72 0.18

Cyclopoid nauplius 3.1 3.8 2.2 2.5 1.7 2.9 3.6 5.6 7.0 3.8 1.7 2.9 2.5 3.8 3.8 7.0 2.7 4.6 0.80 1.7

Daphnia schoedleri 23 8.4 17 1.6 FALSE 24 1.3 2.4 1.7 0.47 1.6 0.47 12.7 1.7 23 24 13 6.1 9.5 10

Daphnia galeata mendotae 14 27 34 30 31 0.94 11 19 23 27 14 0.94 30 19 34 27 27 16 7.7 10

Daphnia retrocurva 11 8.5 19 17 17 25 19 12 11 12 8.5 11 17 12 19 25 15 16 4.6 6.1

Holopedium gibberum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bosmina longirostris 0 0 0 0 0 1.4 0 0 0 0 0 0 0 0 0 1.4 0 0.28 0 0.63

Scapholeberis kingii 0 0 0 0.16 0.20 0 0 0 0 0 0 0 0 0 0.20 0 0.072 0 0.10 0

Leptodora kindtii 1.3 1.4 0.67 0.13 0.32 0.093 0 0 0 0 0.13 0 0.67 0 1.4 0.093 0.77 0.019 0.58 0.042

Diaphanosoma leuchtenbergianum 2.7 1.1 0.30 0.90 0.72 0.80 2.7 6.1 2.9 1.1 0.30 0.80 0.90 2.7 2.7 6.1 1.1 2.7 0.90 2.1

Kellicottia  spp. 0.039 0.071 0.053 0.053 0.048 0.17 0.21 0.25 0.26 0.12 0.039 0.12 0.053 0.21 0.071 0.26 0.053 0.20 0.012 0.057

Keratella  spp. 0.077 0.10 0.044 0.064 0.12 0.16 0.15 0.24 0.19 0.11 0.044 0.11 0.077 0.16 0.12 0.24 0.081 0.17 0.030 0.049

Polyarthra  spp. 0.13 2.3 0.31 0.22 0.17 0.14 0.27 0.39 0.64 0.18 0.13 0.14 0.22 0.27 2.3 0.64 0.63 0.33 0.95 0.20

Conochilus  spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Gastropus  spp. 0.18 0.20 0.15 0.080 0.088 0.11 0.10 0.080 0.12 0.12 0.080 0.080 0.15 0.11 0.20 0.12 0.14 0.11 0.054 0.016

Synchaeta  sp. 0.020 0.17 0 0.031 0.037 0 0 0 0.079 0.019 0 0 0.031 0 0.17 0.079 0.051 0.020 0.066 0.034

Brachionus  spp. 0 0 0 0 0 0 0 0 0.025 0 0 0 0 0 0 0.025 0 0 0 0.011

a Sampled entire water column (1.5m from the bottom to the surface).
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Table H.E.22: Zooplankton Community Density Data (no. organisms/L), June 2019

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5
Alona sps 0.00588 0.124 0 0 0 0 0 0 0 0
Bosmina longirostris 0 0 0.00588 0 0.241 43.0 77.1 50.8 38.5 16.9
Chydorus sps 0 0 0 0 0.0176 0 0 0 0 0
Daphnia galeata mendotae 0.0618 0 0 0 0.00588 0.622 0.399 0.798 0.0463 0.223
Daphnia retrocurva 0 0 0 0 0 0.139 0.200 0.0926 0.0926 0.0232
Daphnia schoedleri 0 0 0 0 0 0.176 0.116 0 0.0695 0.139
Diaphanosoma leuchtenbergianum 0 0 0 0 0 0 0 0.0232 0 0.0232
Leptodora kindtii 0 0 0 0 0 0.0463 0.116 0.00221 0.0132 0.00662
Calanoid nauplii 0 0 0 0 0 0.176 0 0 0.706 0.353
Cyclopoid nauplii 0 0 0 0 0.235 4.23 8.29 7.06 6.70 8.29
Cyclops bicuspidatus 0 0 0 0 0.241 9.89 19.0 15.3 11.7 9.91
Cyclops capillatus 0 0 0 0 0.00588 0 0 0 0 0
Cyclops vernalis 0 0 0 0 0 0.176 0 0 0 0
Diaptomus pallidus 0 0 0 0 0 0.176 0 0 0 0
Diaptomus tyrrelli 0 0 0 0 0 0.615 0.324 0.723 0.862 1.15
Epischura nevadensis 0.0118 0 0 0 0 0.208 0.608 0.116 0.116 0.469
Eucyclops agilis 0 0.00588 0.0118 0.0118 0 0 0 0 0 0
Asplanchna sps 0 0 0 0 0.235 3.71 3.88 1.76 2.82 0.353
Brachionus sps 0 0 0 0 0 0 0.529 0 0 0.176
Kellicottia sps 0 0 0 0 0.470 30.9 35.1 36.3 38.1 14.8
Keratella sp. 0 0 0 0 0.235 1.94 3.88 3.18 2.12 1.24
Polyarthra sps 0 0 0 0 0 0.529 1.59 0.353 1.06 1.06
Unknown rotifer 0 0.470 0 0 0 0 0 0 0 0

0.07939 0.599859 0.017643 0.011762 1.687838 96.55633 151.1369 116.5501 102.8923 55.17157
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Table H.E.23: Zooplankton Community Density Data (no. organisms/L), August 2019

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5
Bosmina longirostris 0.109 0 0 0 0.109 0.0161 0 0.0161 0.245 0
Daphnia galeata mendotae 1.75 0.765 0.714 1.66 1.63 0.875 0.982 0.614 0.471 1.51
Daphnia retrocurva 0.109 0 0 0.109 0.217 0.123 0.245 0 0 0
Daphnia schoedleri 0.109 0 0 0 0 0 0 0.00153 0 0
Diaphanosoma leuchtenbergianum 0.00271 0 0 0.00271 0 0 0 0 0 0
Leptodora kindtii 0 0.00271 0 0.00271 0.00543 0 0.00153 0.00307 0 0.00307
Scapholeberis kingii 0 0.0285 0.00271 0.0570 0.0163 0 0.123 0 0 0
Sida crystallina 0 0 0.00271 0 0 0 0 0 0.00153 0
Calanoid nauplii 0.109 0 0.434 0.434 0.543 0.368 0.368 0.859 0 0
Cyclopoid nauplii 1.95 0.977 2.28 1.09 2.50 3.50 3.19 3.68 1.96 6.38
Cyclops bicuspidatus 4.86 5.59 3.80 9.23 8.80 4.19 4.08 8.87 11.3 7.63
Cyclops vernalis 0 0 0 0.109 0 0.0614 0 0 0 0
Diaptomus pallidus 0.546 0 0.760 0.434 0.217 0.368 0.123 0.245 0.998 0
Diaptomus tyrrelli 0.194 0.0624 0.0909 0.434 0.394 0.203 0.372 0.227 0.258 0.185
Epischura nevadensis 0.0163 0.0339 0.0190 0.247 0.171 0.00920 0.0368 0.0322 0.113 0.0805
Gastropus sps 0.109 0 0.326 0.326 0.869 0.307 0.982 0.491 0.491 1.72
Kellicottia sps 0.434 0.217 0.109 0.543 0.869 1.23 2.33 0.982 0.736 1.72
Keratella sp. 0.977 0.651 1.52 0.977 0.977 1.66 3.19 1.96 3.93 4.66
Polyarthra sps 0.760 0.651 1.30 0.869 1.52 0.736 0.368 0.614 0 0.245
Unknown rotifer 0 0 0 0 0 0 0 0 0.245 0
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Table H.E.24: Zooplankton Density (no. of organisms/L) Organized by Major Groups, June 2019   

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5
Copepoda 0.0118 0.00588 0.0118 0.0118 0.482 15.5 28.2 23.2 20.1 20.2
Cladocera 0.0676 0.124 0.00588 0 0.265 44.0 77.9 51.7 38.7 17.4
Rotifera 0 0.470 0 0 0.941 37.1 45.0 41.6 44.1 17.6
Total number of organisms/L 0.0794 0.600 0.0176 0.0118 1.69 96.6 151 117 103 55.2
Total number of groups 2 3 2 1 3 3 3 3 3 3

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.25: Zooplankton Density (no. of organisms/L) Organized by Major Groups, August 2019   

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5
Copepoda 7.68 6.67 7.38 12.0 12.6 8.70 8.17 13.9 14.7 14.3
Cladocera 2.07 0.797 0.719 1.83 1.98 1.01 1.35 0.634 0.718 1.51
Rotifera 2.28 1.52 3.26 2.71 4.23 3.93 6.87 4.05 5.40 8.35
Total number of organisms/L 12.0 8.98 11.4 16.5 18.8 13.6 16.4 18.6 20.8 24.1
Total number of groups 3 3 3 3 3 3 3 3 3 3

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.26: Relative Density (%) of Zooplankton Species, June 2019

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4
Acanthocyclops vernalis 1.81 1.31 0.369 0 0 0 0 0 0 0 0 0 0.369 0 1.81 0 0.698 0 0.821 0
Alona sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Asplanchna sps 0 0 0 0 0 3.84 2.57 1.51 2.74 0.640 0 0.640 0 2.57 0 3.84 0 2.26 0 1.22
Bosmina longirostris 0 0 5.53 0 0 44.6 51.0 43.6 37.4 30.7 0 30.7 0 43.6 5.53 51.0 1.11 41.5 2.47 7.71
Brachionus sps 0 0 0 0 0 0 0.350 0 0 0.320 0 0 0 0 0 0.350 0 0.134 0 0.184
Calanoid nauplius 0 0 0 0 0 0.183 0 0 0.686 0.640 0 0 0 0.183 0 0.686 0 0.302 0 0.338
Calanoid nauplius  8.15 10.5 0.0553 7.16 5.60 0 0 0 0 0 0.0553 0 7.16 0 10.5 0 6.29 0 3.91 0
Chydorus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conochilus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclopoid nauplius 0 1.31 0.369 1.43 0.933 4.39 5.49 6.06 6.52 15.0 0 4.39 0.933 6.06 1.43 15.0 0.809 7.49 0.613 4.29
Cyclops bicuspidatus thomasi 19.0 6.55 24.4 11.5 14.0 10.2 12.6 13.1 11.4 18.0 6.55 10.2 14.0 12.6 24.4 18.0 15.1 13.1 6.86 2.96
Cyclops capillatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclops vernalis 0 0 0 0 0 0.183 0 0 0 0 0 0 0 0 0 0.183 0 0.0365 0 0.0817
Daphnia galeata mendotae 30.8 51.1 45.4 57.3 47.6 0.644 0.264 0.685 0.0450 0.404 30.8 0.0450 47.6 0.404 57.3 0.685 46.4 0.408 9.83 0.267
Daphnia retrocurva 0 0 0.369 0 0 0.144 0.132 0.0795 0.0900 0.0420 0 0.0420 0 0.0900 0.369 0.144 0.0738 0.097 0.165 0.0413
Daphnia schoedleri 0 0 0 4.30 4.66 0.183 0.0766 0 0.0675 0.252 0 0 0 0.0766 4.66 0.252 1.79 0.116 2.46 0.100
Diaphanosoma leuchtenbergianum 0 0 0 0 0 0 0 0.0199 0 0.0420 0 0 0 0 0 0.0420 0 0.0124 0 0.0187
Diaptomus pallidus 6.18 6.75 2.80 3.60 5.67 0.183 0 0 0 0 2.80 0 5.67 0 6.75 0.183 5.00 0.0365 1.71 0.0817
Diaptomus tyrrelli 1.70 4.75 2.23 0.412 0.793 0.637 0.214 0.621 0.838 2.09 0.412 0.214 1.70 0.637 4.75 2.09 1.98 0.879 1.71 0.712
Epischura nevadensis 1.90 0.721 0.461 2.08 2.05 0.216 0.402 0.099 0.113 0.849 0.461 0.099 1.90 0.216 2.08 0.849 1.44 0.336 0.786 0.312
Eucyclops agilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gastropus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Holopedium gibberum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kellicottia sps 19.9 11.8 11.1 10.7 12.1 32.0 23.2 31.2 37.0 26.9 10.7 23.2 11.8 31.2 19.9 37.0 13.1 30.1 3.84 5.26
Keratella sps 10.0 5.24 7.01 0.716 6.53 2.01 2.57 2.72 2.06 2.24 0.716 2.01 6.53 2.24 10.0 2.72 5.89 2.32 3.37 0.315
Leptodora kindtii 0.0453 0 0.0184 0.0358 0.0466 0.0480 0.0766 0 0.0129 0.0120 0 0 0.0358 0.0129 0.0466 0.0766 0.0292 0.0303 0.0198 0.0312
Polyarthra sps 0 0 0 0.716 0 0.548 1.05 0.303 1.03 1.92 0 0.303 0 1.03 0.716 1.92 0.143 0.970 0.320 0.619
Scapholeberis kingii 0.476 0 0 0 0 0 0 0 0 0 0 0 0 0 0.476 0 0.095 0 0.213 0
Sida crystallina O.F.Mueller 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Synchaeta sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unknown rotifer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Species
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)

Summary Statistics
Minimum Median Maximum Mean Standard Deviation



Table H.E.27: Relative Density (%) of Zooplankton Species, August 2019

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4
Acanthocyclops vernalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Alona sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Asplanchna sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bosmina longirostris 0.902 0 0 0 0.576 0.118 0 0.0866 1.18 0 0 0 0 0.0866 0.902 1.18 0.296 0.277 0.421 0.508
Brachionus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Calanoid nauplius 0.902 0 3.82 2.63 2.88 2.70 2.25 4.62 0 0 0 0 2.63 2.25 3.82 4.62 2.05 1.91 1.56 1.96
Calanoid nauplius  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chydorus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conochilus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclopoid nauplius 16.2 10.9 20.1 6.57 13.3 25.6 19.5 19.8 9.45 26.5 6.57 9.45 13.3 19.8 20.1 26.5 13.4 20.2 5.14 6.80
Cyclops bicuspidatus thomasi 40.4 62.3 33.4 55.9 46.7 30.7 24.9 47.7 54.5 31.6 33.4 24.9 46.7 31.6 62.3 54.5 47.7 37.9 11.6 12.6
Cyclops capillatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclops vernalis 0 0 0 0.657 0 0.450 0 0 0 0 0 0 0 0 0.657 0.450 0.131 0.0900 0.294 0.201
Daphnia galeata mendotae 14.5 8.52 6.28 10.0 8.67 6.42 5.99 3.30 2.27 6.24 6.28 2.27 8.67 5.99 14.5 6.42 9.60 4.84 3.05 1.92
Daphnia retrocurva 0.902 0 0 0.657 1.15 0.900 1.50 0 0 0 0 0 0.657 0 1.15 1.50 0.542 0.479 0.525 0.690
Daphnia schoedleri 0.902 0 0 0 0 0 0 0.00825 0 0 0 0 0 0 0.902 0.00825 0.180 0.00165 0.403 0.00369
Diaphanosoma leuchtenbergianum 0.0226 0 0 0.0164 0 0 0 0 0 0 0 0 0 0 0.0226 0 0.00780 0 0.0109 0
Diaptomus pallidus 4.53 0 6.69 2.63 1.15 2.70 0.748 1.32 4.80 0 0 0 2.63 1.32 6.69 4.80 3.00 1.91 2.67 1.89
Diaptomus tyrrelli 1.61 0.695 0.800 2.63 2.09 1.49 2.27 1.22 1.24 0.766 0.695 0.766 1.61 1.24 2.63 2.27 1.57 1.40 0.830 0.553
Epischura nevadensis 0.135 0.378 0.167 1.50 0.908 0.0675 0.225 0.173 0.542 0.334 0.135 0.0675 0.378 0.225 1.50 0.542 0.617 0.268 0.581 0.181
Eucyclops agilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gastropus sps 0.902 0 2.87 1.97 4.61 2.25 5.99 2.64 2.36 7.12 0 2.25 1.97 2.64 4.61 7.12 2.07 4.07 1.79 2.31
Holopedium gibberum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kellicottia sps 3.61 2.42 0.956 3.29 4.61 9.00 14.2 5.28 3.54 7.12 0.956 3.54 3.29 7.12 4.61 14.2 2.98 7.83 1.38 4.11
Keratella sps 8.12 7.25 13.4 5.92 5.19 12.1 19.5 10.6 18.9 19.3 5.19 10.6 7.25 18.9 13.4 19.5 7.97 16.1 3.23 4.35
Leptodora kindtii 0 0.0302 0 0.0164 0.0288 0 0.00936 0.0165 0 0.0127 0 0 0.0164 0.00936 0.0302 0.0165 0.0151 0.00771 0.0148 0.00748
Polyarthra sps 6.31 7.25 11.5 5.26 8.07 5.40 2.25 3.30 0 1.02 5.26 0 7.25 2.25 11.5 5.40 7.67 2.39 2.37 2.09
Scapholeberis kingii 0 0.317 0.0239 0.345 0.0865 0 0.748 0 0 0 0 0 0.0865 0 0.345 0.748 0.155 0.150 0.165 0.335
Sida crystallina O.F.Mueller 0 0 0.0239 0 0 0 0 0 0.00738 0 0 0 0 0 0.0239 0.00738 0.00478 0.00148 0.0107 0.00330
Synchaeta sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unknown rotifer 0 0 0 0 0 0 0 0 1.18 0 0 0 0 0 0 1.18 0 0.236 0 0.528

Species
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)

Summary Statistics
Minimum Median Maximum Mean Standard Deviation



Table H.E.28: Zooplankton Community Biomass Data (µg/L dw), June 2019   

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5
Alona sps 0.0595 1.25 0 0 0 0 0 0 0 0
Bosmina longirostris 0 0 0.0971 0 0.475 130 229 140 104 58.8
Chydorus sps 0 0 0 0 0.187 0 0 0 0 0
Daphnia galeata mendotae 20.7 0 0 0 1.97 123 16.5 376 8.77 2.50
Daphnia retrocurva 0 0 0 0 0 13.3 14.6 7.52 10.3 1.54
Daphnia schoedleri 0 0 0 0 0 19.9 13.0 0 7.83 15.7
Diaphanosoma leuchtenbergianum 0 0 0 0 0 0 0 0.426 0 0.426
Leptodora kindtii 0 0 0 0 0 7.94 19.8 0.378 2.27 1.13
Calanoid nauplii 0 0 0 0 0 0.517 0 0 2.07 1.03
Cyclopoid nauplii 0 0 0 0 0.646 11.6 22.8 19.4 18.4 22.8
Cyclops bicuspidatus 0 0 0 0 3.81 126 209 220 178 157
Cyclops capillatus 0 0 0 0 0.367 0 0 0 0 0
Cyclops vernalis 0 0 0 0 0 0.974 0 0 0 0
Diaptomus pallidus 0 0 0 0 0 3.23 0 0 0 0
Diaptomus tyrrelli 0 0 0 0 0 33.1 22.2 34.1 55.9 62.4
Epischura nevadensis 1.94 0 0 0 0 23.9 66.8 13.4 14.3 43.2
Eucyclops agilis 0 0.104 0.208 0.208 0 0 0 0 0 0
Asplanchna sps 0 0 0 0 0.353 5.56 5.83 2.65 4.24 0.530
Brachionus sps 0 0 0 0 0 0 0.333 0 0 0.111
Kellicottia sps 0 0 0 0 0.101 6.62 7.52 7.79 8.17 3.18
Keratella sp. 0 0 0 0 0.0370 0.305 0.610 0.499 0.333 0.194
Polyarthra sps 0 0 0 0 0 0.310 0.930 0.207 0.620 0.620
Unknown rotifer 0 0.101 0 0 0 0 0 0 0 0

22.7 1.45 0.306 0.208 7.95 505 629 822 415 371
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Table H.E.29: Zooplankton Community Biomass Data (µg/L dw), August 2019   

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5
Alona sps 0 0 0 0 0 0 0 0 0 0
Bosmina longirostris 0.174 0 0 0 0.174 0.266 0 0.0259 4.05 0
Chydorus sps 0 0 0 0 0 0 0 0 0 0
Daphnia galeata mendotae 275 85.6 70.8 202 137 101 145 98.3 86.3 355
Daphnia retrocurva 7.21 0 0 13.6 15.5 11.8 23.5 0 0 0
Daphnia schoedleri 12.2 0 0 0 0 0 0 0.173 0 0
Diaphanosoma leuchtenbergianum 0.0499 0 0 0.0499 0 0 0 0 0 0
Leptodora kindtii 0 0.465 0 0.465 0.931 0 0.263 0.526 0 0.526
Scapholeberis kingii 0 6.03 0.574 12.1 3.44 0 26.0 0 0 0
Sida crystallina 0 0 0.969 0 0 0 0 0 0.548 0
Calanoid nauplii 0.318 0 1.27 1.27 1.59 1.08 1.08 2.52 0 0
Cyclopoid nauplii 5.37 2.68 6.26 2.98 6.86 9.61 8.77 10.1 5.40 17.5
Cyclops bicuspidatus 54.8 63.2 44.6 106 93.4 42.5 37.6 83.5 110 68.9
Cyclops capillatus 0 0 0 0 0 0 0 0 0 0
Cyclops vernalis 0 0 0 0.599 0 0.339 0 0 0 0
Diaptomus pallidus 8.75 0 18.1 8.70 6.59 4.28 0.802 3.05 17.9 0
Diaptomus tyrrelli 10.0 4.74 5.57 29.3 22.1 8.71 25.3 11.1 16.9 12.8
Epischura nevadensis 2.65 2.67 3.37 19.1 29.9 1.59 6.08 5.79 15.8 10.5
Eucyclops agilis 0 0 0 0 0 0 0 0 0 0
Asplanchna sps 0 0 0 0 0 0 0 0 0 0
Brachionus sps 0 0 0 0 0 0 0 0 0 0
Kellicottia sps 0.0931 0.0465 0.0233 0.116 0.186 0.263 0.500 0.210 0.158 0.368
Keratella sp. 0.154 0.102 0.239 0.154 0.154 0.260 0.501 0.309 0.617 0.733
Polyarthra sps 0.445 0.382 0.763 0.509 0.891 0.432 0.216 0.360 0 0.144
Unknown rotifer 0 0 0 0 0 0 0 0 0.0526 0

377 166 153 398 319 182 276 216 258 467
15 11 13 16 15 14 14 14 12 10Total Number of Taxa:

Taxa 
Group

Species
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)

C
la

d
o

ce
ra

C
o

p
e

p
o

d
a

R
o

tif
e

ra
 

Total Number of Organisms/L:



Table H.E.30: Biomass (µg/L dw) of Zooplankton by Group, June 2019

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Copepoda 1.94 0.104 0.208 0.208 4.82 199 321 287 269 286

Cladocera 20.8 1.25 0.097 0 2.64 294 293 524 133 80.0

Rotifera 0 0.101 0 0 0.491 12.8 15.2 11.1 13.4 4.63

Total biomass of organisms 22.7 1.45 0.306 0.208 7.95 505 629 822 415 371

Total number of groups 2 3 2 1 3 3 3 3 3 3

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.31: Biomass (µg/L dw) of Zooplankton by Group, August 2019

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Copepoda 81.9 73.3 79.1 168 160 68.1 79.6 116 166 110

Cladocera 294 92.1 72.4 229 157 113 195 99.0 90.9 356

Rotifera 0.715 0.531 1.10 0.849 1.42 1.02 1.43 0.984 0.933 1.61

Total biomass of organisms 377 166 153 398 319 182 276 216 258 467

Total number of groups 3 3 3 3 3 3 3 3 3 3

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



Table H.E.32: Relative Biomass (%) of Zooplankton Species, June 2019

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4
Acanthocyclops vernalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Alona sps 7.4 20.6 0 0 0 0 0 0 0 0 0 0 0 0 20.6 0 5.6 0 9.0 0
Ascomorpha ovalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Asplanchna sps 0 0 0 0 13.9 3.8 2.6 1.5 2.7 0.640 0 0.640 0 2.6 13.9 3.8 2.8 2.3 6.2 1.2
Bosmina longirostris 0 0 33.3 0 14.3 44.6 51.0 43.6 37.4 30.7 0 30.7 0 43.6 33.3 51.0 9.5 41.5 14.7 7.7
Brachionus sps 0 0 0 0 0 0 0.350 0 0 0.320 0 0 0 0 0 0.350 0 0.134 0 0.184
Calanoid copepodids 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Calanoid nauplii 0 0 0 0 0 0.183 0 0 0.686 0.640 0 0 0 0.183 0 0.686 0 0.302 0 0.338
Ceriodaphnia sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chydorus sps 0 0 0 0 1.0 0 0 0 0 0 0 0 0 0 1.0 0 0.209 0 0.467 0
Collotheca 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conochilus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclopoid copepodids 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclopoid nauplii 0 0 0 0 13.9 4.4 5.5 6.1 6.5 15.0 0 4.4 0 6.1 13.9 15.0 2.8 7.5 6.2 4.3
Cyclops bicuspidatus 0 0 0 0 14.3 10.2 12.6 13.1 11.4 18.0 0 10.2 0 12.6 14.3 18.0 2.9 13.1 6.4 3.0
Cyclops capillatus 0 0 0 0 0.348 0 0 0 0 0 0 0 0 0 0.348 0 0.0697 0 0.156 0
Cyclops vernalis 0 0 0 0 0 0.183 0 0 0 0 0 0 0 0 0 0.183 0 0.0365 0 0.0817
Daphnia galeata mendotae 77.8 0 0 0 0.348 0.644 0.264 0.685 0.0450 0.404 0 0.0450 0 0.404 77.8 0.685 15.6 0.408 34.7 0.267
Daphnia retrocurva 0 0 0 0 0 0.144 0.132 0.0795 0.0900 0.0420 0 0.0420 0 0.0900 0 0.144 0 0.0975 0 0.0413
Daphnia schoedleri 0 0 0 0 0 0.183 0.0766 0 0.0675 0.252 0 0 0 0.0766 0 0.252 0 0.116 0 0.100
Diaphanosoma birgei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diaphanosoma leuchtenbergianum 0 0 0 0 0 0 0 0.0199 0 0.0420 0 0 0 0 0 0.0420 0 0.0124 0 0.0187
Diaptomus oregonensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diaptomus pallidus 0 0 0 0 0 0.183 0 0 0 0 0 0 0 0 0 0.183 0 0.0365 0 0.0817
Diaptomus sicilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diaptomus tyrrelli 0 0 0 0 0 0.637 0.214 0.621 0.838 2.1 0 0.214 0 0.637 0 2.1 0 0.879 0 0.712
Epischura lacustris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Epischura nevadensis 14.8 0 0 0 0 0.216 0.402 0.0993 0.113 0.849 0 0.0993 0 0.216 14.8 0.849 3.0 0.336 6.6 0.312
Eucyclops agilis 0 0.980 66.7 100 0 0 0 0 0 0 0 0 0.980 0 100 0 33.5 0 47.0 0
Gastropus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gastropus stylifer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Holopedium gibberum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kellicottia longispina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kellicottia sps 0 0 0 0 27.9 32.0 23.2 31.2 37.0 26.9 0 23.2 0 31.2 27.9 37.0 5.6 30.1 12.5 5.3
Keratella cochlearis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Keratella crassa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Keratella sp. 0 0 0 0 13.9 2.0 2.6 2.7 2.1 2.2 0 2.0 0 2.2 13.9 2.7 2.8 2.3 6.2 0.315
Keratella taurocephala 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Leptodora kindtii 0 0 0 0 0 0.0480 0.0766 0.00189 0.0129 0.0120 0 0.00189 0 0.0129 0 0.0766 0 0.0303 0 0.0312
Monostyla sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orthocyclops modestus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polyarthra remata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polyarthra sps 0 0 0 0 0 0.548 1.1 0.303 1.0 1.9 0 0.303 0 1.0 0 1.9 0 0.970 0 0.619
Polyarthra vulgaris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Scapholeberis kingii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Scapholeberis sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sida crystallina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Synchaeta sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trichocerca (sp 2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trichocerca sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trichocerca sp.  (sp 1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tropocyclops sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unknown rotifer 0 78.4 0 0 0 0 0 0 0 0 0 0 0 0 78.4 0 15.7 0 35.1 0

Species
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)

Summary Statistics

Minimum Median Maximum Mean Standard Deviation



Table H.E.33: Relative Biomass (%) of Zooplankton Species, August 2019

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

Acanthocyclops vernalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Alona sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ascomorpha ovalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Asplanchna sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bosmina longirostris 0.902 0 0 0 0.576 0.118 0 0.0866 1.18 0 0 0 0 0.0866 0.902 1.18 0.296 0.277 0.421 0.508
Brachionus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Calanoid copepodids 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Calanoid nauplii 0.902 0 3.82 2.63 2.88 2.70 2.25 4.62 0 0 0 0 2.63 2.25 3.82 4.62 2.05 1.91 1.56 1.96
Ceriodaphnia sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chydorus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Collotheca 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conochilus sps 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclopoid copepodids 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclopoid nauplii 16.2 10.9 20.1 6.57 13.3 25.6 19.5 19.8 9.45 26.5 6.57 9.45 13.3 19.8 20.1 26.5 13.4 20.2 5.14 6.80
Cyclops bicuspidatus 40.4 62.3 33.4 55.9 46.7 30.7 24.9 47.7 54.5 31.6 33.4 24.9 46.7 31.6 62.3 54.5 47.7 37.9 11.6 12.6
Cyclops capillatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyclops vernalis 0 0 0 0.657 0 0.450 0 0 0 0 0 0 0 0 0.657 0.450 0.131 0.0900 0.294 0.201
Daphnia galeata mendotae 14.5 8.52 6.28 10.0 8.67 6.42 5.99 3.30 2.27 6.24 6.28 2.27 8.67 5.99 14.5 6.42 9.60 4.84 3.05 1.92
Daphnia retrocurva 0.902 0 0 0.657 1.15 0.900 1.50 0 0 0 0 0 0.657 0 1.15 1.50 0.542 0.479 0.525 0.690
Daphnia schoedleri 0.902 0 0 0 0 0 0 0.00825 0 0 0 0 0 0 0.902 0.00825 0.180 0.00165 0.403 0.00369
Diaphanosoma birgei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diaphanosoma leuchtenbergianum 0.0226 0 0 0.0164 0 0 0 0 0 0 0 0 0 0 0.0226 0 0.00780 0 0.0109 0
Diaptomus oregonensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diaptomus pallidus 4.53 0 6.69 2.63 1.15 2.70 0.748 1.32 4.80 0 0 0 2.63 1.32 6.69 4.80 3.00 1.91 2.67 1.89
Diaptomus sicilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diaptomus tyrrelli 1.61 0.695 0.800 2.63 2.09 1.49 2.27 1.22 1.24 0.766 0.695 0.766 1.61 1.24 2.63 2.27 1.57 1.40 0.830 0.553
Epischura lacustris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Epischura nevadensis 0.135 0.378 0.167 1.50 0.908 0.0675 0.225 0.173 0.542 0.334 0.135 0.0675 0.378 0.225 1.50 0.542 0.617 0.268 0.581 0.181
Eucyclops agilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gastropus sps 0.902 0 2.87 1.97 4.61 2.25 5.99 2.64 2.36 7.12 0 2.25 1.97 2.64 4.61 7.12 2.07 4.07 1.79 2.31
Gastropus stylifer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Holopedium gibberum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kellicottia longispina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kellicottia sps 3.61 2.42 0.956 3.29 4.61 9.00 14.2 5.28 3.54 7.12 0.956 3.54 3.29 7.12 4.61 14.2 2.98 7.83 1.38 4.11
Keratella cochlearis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Keratella crassa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Keratella sp. 8.12 7.25 13.4 5.92 5.19 12.1 19.5 10.6 18.9 19.3 5.19 10.6 7.25 18.9 13.4 19.5 7.97 16.1 3.23 4.35
Keratella taurocephala 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Leptodora kindtii 0 0.0302 0 0.0164 0.0288 0 0.00936 0.0165 0 0.0127 0 0 0.0164 0.00936 0.0302 0.0165 0.0151 0.00771 0.0148 0.00748
Monostyla sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orthocyclops modestus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polyarthra remata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polyarthra sps 6.31 7.25 11.5 5.26 8.07 5.40 2.25 3.30 0 1.02 5.26 0 7.25 2.25 11.5 5.40 7.67 2.39 2.37 2.09
Polyarthra vulgaris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Scapholeberis kingii 0 0.317 0.0239 0.345 0.0865 0 0.748 0 0 0 0 0 0.0865 0 0.345 0.748 0.155 0.150 0.165 0.335
Scapholeberis sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sida crystallina 0 0 0.0239 0 0 0 0 0 0.00738 0 0 0 0 0 0.0239 0.00738 0.00478 0.00148 0.0107 0.00330
Synchaeta sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trichocerca (sp 2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trichocerca sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Trichocerca sp.  (sp 1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tropocyclops sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unknown rotifer 0 0 0 0 0 0 0 0 1.18 0 0 0 0 0 0 1.18 0 0.236 0 0.528

Species
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)

Summary Statistics

Minimum Median Maximum Mean Standard Deviation



Table H.E.34: Zooplankton Community Summary Statistics, Koocanusa, 2014 to 2019

Density (#/m²) 5 86.7 14.1 6.30 63.5 90.6 99.2 5 13.4 7.60 3.40 8.18 10.7 26.5 5 25.5 3.01 1.34 21.9 26.0 29.6

Biomass (mg/m³) 5 90.6 18.0 8.06 62.1 95.1 106 5 6.41 2.22 0.992 3.35 6.27 9.53 5 53.1 9.90 4.43 44.6 48.3 64.4

LPL Richness (# taxa) 5 20.2 1.10 0.490 19.0 20.0 22.0 5 17.4 0.894 0.400 16.0 18.0 18.0 5 17.4 1.67 0.748 16.0 17.0 20.0

Cladocera Density (#/L) 5 1.98 0.426 0.191 1.32 2.04 2.47 5 0.505 0.281 0.126 0.217 0.423 0.940 5 3.52 0.756 0.338 2.71 3.23 4.59

Copepoda Density (#/L) 5 24.5 5.20 2.32 17.3 24.1 30.3 5 1.50 0.717 0.321 0.852 1.31 2.71 5 5.87 1.38 0.618 4.25 5.55 7.92

Rotifera Density (#/L) 5 60.2 9.35 4.18 44.9 62.8 68.6 5 11.4 6.72 3.01 6.12 9.00 22.8 5 16.1 2.50 1.12 13.9 14.8 19.5

% Cladocera Ind. 5 2.27 0.223 0.100 2.06 2.25 2.58 5 4.00 1.93 0.864 2.60 3.23 7.39 5 13.7 2.04 0.912 10.4 14.7 15.5

% Copepoda Ind. 5 28.1 2.62 1.17 24.5 28.4 31.7 5 11.9 3.56 1.59 8.75 10.3 17.8 5 23.1 5.11 2.29 18.7 20.0 29.7

% Rotifera Ind. 5 69.6 2.69 1.20 65.7 69.3 73.1 5 84.1 5.39 2.41 74.8 86.2 88.0 5 63.2 5.67 2.54 55.5 65.8 69.5

Cladocera Biomass (ug/L) 5 15.5 3.12 1.39 11.6 16.0 19.5 5 1.63 0.961 0.430 0.454 1.35 2.80 5 35.7 7.86 3.52 27.0 32.7 46.6

Copepoda Biomass (ug/L) 5 71.3 15.5 6.93 47.6 78.3 84.0 5 4.26 1.12 0.500 2.58 4.29 5.69 5 16.5 4.22 1.89 11.2 16.3 22.9

Rotifera Biomass (ug/L) 5 3.75 0.586 0.262 2.93 4.05 4.33 5 0.512 0.303 0.136 0.287 0.412 1.03 5 0.920 0.235 0.105 0.580 0.978 1.20

% Cladocera Biomass 5 17.3 2.51 1.12 14.1 18.4 20.1 5 23.7 8.44 3.77 13.5 22.9 34.6 5 67.1 5.97 2.67 60.5 65.0 73.8

% Copepoda Biomass 5 78.5 2.95 1.32 75.1 77.7 82.4 5 68.3 7.56 3.38 59.7 70.1 77.0 5 31.1 6.11 2.73 24.3 33.8 37.1

% Rotifera Biomass 5 4.21 0.538 0.241 3.53 4.15 4.77 5 7.92 2.57 1.15 4.11 8.16 10.8 5 1.77 0.516 0.231 1.20 1.90 2.31

NMDS 1 5 -0.456 0.0429 0.0192 -0.492 -0.469 -0.384 5 -0.779 0.0813 0.0364 -0.873 -0.745 -0.679 5 -0.429 0.0253 0.0113 -0.451 -0.439 -0.387

NMDS 2 5 0.544 0.0378 0.0169 0.511 0.531 0.608 5 -0.677 0.196 0.0875 -0.896 -0.699 -0.360 5 0.424 0.0555 0.0248 0.344 0.454 0.475

NMDS 3 5 -0.268 0.0668 0.0299 -0.321 -0.302 -0.157 5 -0.000241 0.0571 0.0256 -0.0688 -0.0217 0.0671 5 0.282 0.0311 0.0139 0.249 0.294 0.315

Density (#/m²) 5 72.9 14.9 6.64 56.3 70.4 89.8 5 10.6 2.87 1.28 7.66 9.61 14.3 5 38.1 11.9 5.34 22.8 40.2 51.8

Biomass (mg/m³) 5 87.6 31.1 13.9 57.9 91.1 133 5 2.98 1.20 0.537 1.75 2.40 4.57 5 68.9 28.2 12.6 36.4 84.4 96.9

LPL Richness (# taxa) 5 19.6 1.14 0.510 18.0 20.0 21.0 5 14.0 2.00 0.894 11.0 15.0 16.0 5 16.6 0.548 0.245 16.0 17.0 17.0

Cladocera Density (#/L) 5 1.56 0.441 0.197 0.881 1.61 2.06 5 0.118 0.0426 0.0190 0.0705 0.106 0.170 5 2.75 1.43 0.640 1.35 2.78 4.65

Copepoda Density (#/L) 5 22.8 6.18 2.77 14.8 25.6 29.4 5 0.859 0.280 0.125 0.593 0.799 1.16 5 10.9 3.56 1.59 5.80 13.2 13.6

Rotifera Density (#/L) 5 48.5 11.0 4.91 39.2 42.7 62.6 5 9.61 2.94 1.31 6.71 8.94 13.6 5 24.5 7.48 3.34 15.6 24.2 34.9

% Cladocera Ind. 5 2.15 0.512 0.229 1.43 2.38 2.59 5 1.18 0.549 0.246 0.615 1.24 1.99 5 6.89 2.00 0.895 4.59 6.90 10.0

% Copepoda Ind. 5 31.2 6.11 2.73 26.3 29.0 41.8 5 8.67 3.70 1.65 4.14 8.88 13.7 5 28.4 3.03 1.35 25.5 28.7 32.9

% Rotifera Ind. 5 66.7 6.31 2.82 55.7 69.6 71.2 5 90.1 4.08 1.83 85.1 89.8 95.2 5 64.7 3.97 1.78 60.2 66.7 68.6

Cladocera Biomass (ug/L) 5 13.6 4.44 1.98 7.46 13.4 19.9 5 0.147 0.0839 0.0375 0.0307 0.158 0.253 5 28.2 14.8 6.63 13.6 27.9 47.9

Copepoda Biomass (ug/L) 5 70.9 29.4 13.2 42.5 72.4 118 5 2.41 1.16 0.518 1.33 1.92 3.82 5 39.4 14.9 6.68 21.3 46.9 55.4

Rotifera Biomass (ug/L) 5 3.12 0.796 0.356 2.46 2.58 4.08 5 0.422 0.130 0.0580 0.292 0.395 0.601 5 1.18 0.319 0.143 0.802 1.12 1.68

% Cladocera Biomass 5 16.2 5.17 2.31 10.0 15.6 22.2 5 4.95 2.64 1.18 1.75 5.53 7.82 5 39.8 6.94 3.10 33.0 39.4 49.5

% Copepoda Biomass 5 79.9 5.95 2.66 73.4 79.9 88.1 5 79.0 8.52 3.81 66.5 80.0 89.2 5 58.3 6.70 3.00 49.3 58.4 65.6

% Rotifera Biomass 5 3.83 1.12 0.503 1.85 4.35 4.48 5 16.1 7.97 3.56 8.10 12.2 26.5 5 1.88 0.600 0.268 1.25 1.95 2.67

NMDS 1 5 -0.462 0.0427 0.0191 -0.519 -0.465 -0.408 5 -0.926 0.0717 0.0321 -1.00 -0.926 -0.818 5 -0.480 0.0412 0.0184 -0.531 -0.486 -0.438

NMDS 2 5 0.513 0.0623 0.0279 0.420 0.540 0.572 5 -0.875 0.0629 0.0281 -0.950 -0.874 -0.778 5 0.556 0.0622 0.0278 0.470 0.571 0.624

NMDS 3 5 -0.182 0.0680 0.0304 -0.286 -0.176 -0.0978 5 -0.00213 0.0842 0.0377 -0.108 -0.000201 0.116 5 0.181 0.0602 0.0269 0.133 0.152 0.280

a RG_T2 was sampled in 2014 instead of RG_TN.

RG_T4

N Mean
Standard 
Deviation

Site Endpoint Standard 
Error

Minimum Median Maximum

RG_TNa

N Mean
Standard 
Deviation

Standard 
Error

Minimum Median Maximum N Mean
Standard 
Deviation

Standard 
Error

Minimum Median Maximum

2014 2015 2016
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Density (#/m²)

Biomass (mg/m³)

LPL Richness (# taxa)

Cladocera Density (#/L)

Copepoda Density (#/L)

Rotifera Density (#/L)

% Cladocera Ind.

% Copepoda Ind.

% Rotifera Ind.

Cladocera Biomass (ug/L)

Copepoda Biomass (ug/L)

Rotifera Biomass (ug/L)

% Cladocera Biomass

% Copepoda Biomass

% Rotifera Biomass

NMDS 1

NMDS 2

NMDS 3

Density (#/m²)

Biomass (mg/m³)

LPL Richness (# taxa)

Cladocera Density (#/L)

Copepoda Density (#/L)

Rotifera Density (#/L)

% Cladocera Ind.

% Copepoda Ind.

% Rotifera Ind.

Cladocera Biomass (ug/L)

Copepoda Biomass (ug/L)

Rotifera Biomass (ug/L)

% Cladocera Biomass

% Copepoda Biomass

% Rotifera Biomass

NMDS 1

NMDS 2

NMDS 3

a RG_T2 was sampled in 2014 instead of RG_TN

RG_T4

Site Endpoint

RG_TNa

5 14.3 4.43 1.98 11.6 12.7 22.1 5 13.5 4.02 1.80 8.98 12.0 18.8

5 324 47.3 21.2 259 316 376 5 282 116 52.0 153 319 398

5 17.0 1.00 0.447 16.0 17.0 18.0 5 13.8 2.39 1.07 10.0 15.0 16.0

5 1.08 0.376 0.168 0.624 0.982 1.62 5 1.48 0.665 0.298 0.719 1.83 2.07

5 6.30 1.19 0.533 5.14 6.12 8.00 5 9.27 2.80 1.25 6.67 7.68 12.6

5 6.92 3.78 1.69 3.93 5.41 13.5 5 2.80 1.02 0.457 1.52 2.71 4.23

5 8.38 4.02 1.80 2.82 7.96 13.9 5 10.8 4.04 1.81 6.33 10.5 17.2

5 45.3 7.14 3.19 36.1 45.5 52.4 5 68.5 4.61 2.06 63.8 67.0 74.2

5 46.3 10.3 4.59 33.7 46.5 61.0 5 20.7 5.06 2.26 16.4 18.9 28.7

5 179 50.7 22.7 124 165 260 5 169 93.0 41.6 72.4 157 294

5 143 31.4 14.1 101 143 188 5 113 47.4 21.2 73.3 81.9 168

5 1.60 0.311 0.139 1.19 1.57 2.01 5 0.921 0.345 0.154 0.531 0.849 1.42

5 54.8 9.66 4.32 47.8 52.3 71.7 5 57.5 12.2 5.46 47.4 55.5 78.1

5 44.7 9.70 4.34 27.8 47.2 51.7 5 42.1 12.1 5.39 21.7 44.2 51.9

5 0.496 0.0707 0.0316 0.418 0.464 0.587 5 0.377 0.215 0.0964 0.190 0.320 0.718

5 0.842 0.0164 0.00732 0.830 0.837 0.870 5 0.856 0.0174 0.00778 0.834 0.857 0.880

5 -0.227 0.0489 0.0219 -0.278 -0.235 -0.155 5 -0.148 0.0554 0.0248 -0.231 -0.144 -0.0788

5 -0.192 0.108 0.0482 -0.333 -0.208 -0.0390 5 0.231 0.138 0.0619 0.0741 0.212 0.444

5 21.4 3.98 1.78 16.3 21.5 26.8 5 18.7 4.02 1.80 13.6 18.6 24.1

5 195 125 55.8 23.3 163 331 5 280 111 49.5 182 258 467

5 16.0 1.00 0.447 15.0 16.0 17.0 5 12.8 1.79 0.800 10.0 14.0 14.0

5 0.887 0.191 0.0856 0.741 0.839 1.22 5 1.05 0.382 0.171 0.634 1.01 1.51

5 13.3 2.88 1.29 9.68 12.9 16.9 5 11.9 3.22 1.44 8.17 13.9 14.7

5 7.27 1.09 0.487 5.77 7.25 8.66 5 5.72 1.89 0.846 3.93 5.40 8.35

5 4.19 0.806 0.361 3.34 4.34 5.27 5 5.76 2.24 1.00 3.41 6.25 8.24

5 61.7 2.62 1.17 59.3 60.5 65.6 5 63.6 9.79 4.38 49.8 63.8 74.8

5 34.1 2.32 1.04 31.1 35.2 36.6 5 30.6 7.85 3.51 21.8 28.8 41.9

5 71.6 49.4 22.1 0.778 63.2 133 5 171 111 49.8 90.9 113 356

5 120 78.3 35.0 15.3 98.1 200 5 108 38.2 17.1 68.1 110 166

5 2.96 2.42 1.08 1.48 1.97 7.25 5 1.20 0.305 0.136 0.933 1.02 1.61

5 31.0 15.7 7.02 3.34 38.7 40.0 5 58.0 17.1 7.66 35.2 62.1 76.2

5 62.1 3.38 1.51 59.4 60.1 66.0 5 41.5 17.1 7.67 23.5 37.3 64.4

5 6.91 13.5 6.05 0.558 0.964 31.1 5 0.448 0.0940 0.0420 0.346 0.455 0.560

5 0.906 0.0336 0.0150 0.856 0.908 0.949 5 0.927 0.0731 0.0327 0.861 0.908 1.02

5 -0.0710 0.0364 0.0163 -0.107 -0.0690 -0.0144 5 -0.0395 0.100 0.0448 -0.150 -0.0597 0.107

5 -0.119 0.0324 0.0145 -0.142 -0.137 -0.0659 5 0.0699 0.0839 0.0375 0.00418 0.0474 0.211

Minimum MedianN Minimum Median Maximum

2018 2019

Maximum N Mean
Standard 
Deviation

Standard 
Error

Mean
Standard 
Deviation

Standard 
Error
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Table H.E.34: Zooplankton Community Summary Statistics, Koocanusa, 2014 to 2019



Richness rank 0.576 0.034 0.146 -6.7 -7.1

Total Density (ind/L) none 0.002 - - - 139

Total Calanoida (ind/L) none 0.267 0.054 0.082 - -

Total Cyclopoida (ind/L) rank 0.498 <0.001 <0.001 149 149

Total Cladocera (ind/L) none 0.028 - - - 231

Total Rotifera (ind/L) none 0.004 - - - 90

Total Biomass (µg/L) rank 0.443 <0.001 0.769 181 143

Total Calanoida (µg/L) none 0.078 0.020 0.748 15 155

Total Cyclopoida (µg/L) none 0.007 - - - 220

Total Cladocera (µg/L) rank 0.435 0.019 0.124 233 93

Total Rotifera (µg/L) square-root 0.089 0.927 0.255 - -
Selenium (ug/g dw) none 0.135 0.397 <0.001 - -

P-value < 0.05

Table H.E.35: Statistical Comparisons Zooplankton Communities of the Surficial 10m (August) 
and Entire Water Column (September), Koocanusa Reservoir Monitoring Program, 2018

a Magnitude of difference are shown only when pairwise differences between 10m and Entire Column (EC) samples differed, and 
was calculated as (10m-EC)/EC*100

Endpoint Transformation

ANOVA P-Values Magnitude of Differencea

Method x 
Area 

Interaction
Method Area RG_TN RG_T4



DS US

2018 245 9.72 8.8

2019 99.3 0.111 18.6

2018 21.2 13.8 1.2

2019 18.4 13.1 0.9

2018 912 404 2.0

2019 526 1.76 14.0

2018 142 321 -2.0

2019 265 261 0.0

2018 14.6 11.4 3.9

2019 14.6 3.60 13.5

2018 16.0 17.0 -1.2

2019 12.8 13.8 -1.2

2018 15.5 4.80 7.1

2019 41.4 0.0882 24.7

2018 0.880 1.05 -0.6

2019 1.02 1.40 -1.2

2018 40.5 3.02 7.8

2019 21.0 0.022 20.8

2018 13.0 6.21 2.2

2019 11.6 8.94 0.8

2018 176 1.84 29.9

2019 35.3 0.233 24.5

2018 7.21 6.35 0.8

2019 5.51 2.69 4.1

2018 490 322 1.0

2019 217 1.87 10.5

2018 38.5 174 -3.6

2019 148 148 0.0

2018 336 70.8 4.1

2019 269 0.531 16.5

2018 88.4 140 -1.2

2019 103 105 -0.1

2018 30.5 0.381 25.1

2019 10.7 0.104 19.0

2018 2.54 1.59 2.5

2019 1.18 0.897 1.1

Upstream (US) is significantly (P < 0.05) lower than Downstream (DS)

Upstream is significantly (P < 0.05) greater than Downstream
a For transformed data, the back-transformed mean is reported; for ranked data, the median is reported.

Notes: MOD = MCTdownstream - MOD upstream/SDpooled, where MCTdownstream and MCTupstream are the measures of 
central tendency for the downstream and upstream sites respectively, and SD pooled is  the SD for all samples 
pooled.

Copepoda 
Biomass (µg/L)

log10

Spring

Summer

Rotifera 
Biomass (µg/L)

log10 + 1

Spring

Summer

Cladocera 
Biomass (µg/L)

log10 + 1

Spring

Summer

Copepoda 
Density (#/L)

log10

Spring

Summer

Rotifera Density 
(#/L)

log10 + 1

Spring

Summer

LPL Richness (# 
taxa)

none

Spring

Summer

Cladocera 
Density (#/L)

log10 + 1

Spring

Summer

Density (#/m²) log10

Spring

Summer

Biomass 
(mg/m³)

log10

Spring

Summer

Table H.E.36: Pairwise Comparison of Zooplankton Community Endpoints for the Entire Water 
Column Between Koocanusa Reservoir Downstream and Upstream Transects, 2018 to 2019

Endpoint
Transfor-

mation
Season Year

MCTa MOD (DS vs 
US)



Q1. Does the 
magnitude of 

difference between 
upstream and 

downstream areas 
differ over time?

Q2. Do upstream 
and downstream 
areas differ over 

time?

Int. Area Year US DS US DS US DS
2014 86.7 72.9 A -1.353 A A - -
2015 13.4 10.6 AB -0.270 B B b b

2016 25.5 38.1 BC 1.23 B C 1.19 2.69
2018 19.1 51.1 C 3.13 B C 0.562 3.96
2014 95.1 91.1
2015 6.27 2.40
2016 48.3 84.4
2018 818 596
2014 20.0 20.0 A 0 A A - -
2015 18.0 15.0 B -2.02 B B b b
2016 17.0 17.0 A 0 B C -0.67 1.35
2018 16.0 15.0 A -0.674 C B -1.35 0.00
2014 2.04 1.61 A -1.58 A A - -
2015 0.423 0.106 A -1.16 B B b b
2016 3.23 2.78 A -1.63 C AC 10.2 9.76
2018 1.722 2.42 B 2.53 AB C 4.73 8.42
2014 24.1 25.6 A 1.35 A A - -
2015 1.31 0.799 A -0.448 B B b b
2016 5.55 13.2 A 6.71 BC C 3.71 10.9
2018 13.41 31.3 B 15.7 C A 10.6 26.7
2014 60.2 48.5 A -1.80 A A - -
2015 11.35 9.6 AB -0.268 BC B b b
2016 16.1 24.5 B 1.29 B C 0.739 2.29
2018 5.56 13.83 B 1.27 C B -0.892 0.651
2014 16.0 13.4
2015 1.35 0.158
2016 32.7 27.9
2018 565 193.9
2014 69.7 66.4 AB -0.122 A A - -
2015 4.13 2.20 A -1.58 B B b b
2016 16.0 36.9 C 2.09 C A 3.40 7.06
2018 232 322.1 BC 0.820 D C 10.1 12.5
2014 3.75 3.12
2015 0.512 0.422
2016 0.920 1.18
2018 1.88 2.38
2014 -22.1 -22.3 AB -0.0353 A A - -
2015 -64.5 -86.0 AB -3.74 B B b b
2016 -16.0 -20.3 A -0.748 C A 8.48 11.5
2018 115.2 121.5 B 1.12 D C 31.4 36.3
2014 -57.2 -58.5 A -0.298 A A - -
2015 62.7 79.5 A 3.93 B B b b
2016 -43.7 -59.1 B -3.60 C A -24.8 -32.4
2018 20.9 6.1 B -3.46 B C -9.76 -17.1
2014 -32.1 -17.9 AB 2.67 A A - -
2015 -5.3 -6.8 AB -0.283 B AB b b
2016 37.2 23.2 A -2.63 C C 7.96 5.61
2018 -16.6 6.2 B 4.27 B BC -2.13 2.42

P-Value < 0.1 and MOD < 0

P-Value < 0.1 and MOD > 0

P-Value <0.1

a Letters indicate pairwise contrasts between Upstream and Downstream differences over time (i.e., years that share a letter have similar MODs)
b MOD = Magnitude of difference between Upstream and Downstream calculated for each year as MOD = MCT Downstream - MCTUpstream/SDpooled

Table H.E.37: Temporal Comparisons of Zooplankton Community Endpoints for the Surficial 10m of the Water 
Column Between Koocanusa Reservoir Downstream and Upstream Transects, 2014 to 2018

c MOD = MCTyear - MCTbaseline/SDpooled, where MCTyear is the Measure of Central Tendency for the year of interest, MCT baseline is the Measure of Central Tendency for 2015, 
and SDpooled is the pooled standard deviation.

Q3. Have there been changes 
within upstream and 

downstream sites over time?

US vs. DS MODbDS vs. US Contrasta

Temporal 
Differences

Temporal 
MOD vs 

Baselinec

Rotifera 
Biomass 

(µg/L)
none 0.115 0.966 <0.01

<0.01 <0.01

log10 <0.01 -

Endpoint

T
ra

n
sf

o
rm

at
io

n

ANOVA P-Values

Rotifera Density 
(#/L)

none <0.01 - -

LPL Richness
(# taxa)

rank 0.015

Year
MCT

-

Cladocera 
Biomass 

(µg/L)
rank 0.801

Copepoda 
Density 

(#/L)
rank <0.01 - -

Cladocera 
Density 

(#/L)
rank <0.01 - -

Copepoda 
Biomass 

(µg/L)

-

Density 
(#/m²)

none <0.01 - -

Biomass
(mg/m³)

rank 0.354 0.340 <0.01

-

nsns

65.9
5.81

b
-

D
C
B
A

-31.83ns

127.0
9.92

b
-

D
C
B
A

Note: MCT = Measure of Central Tendency (mean when untransformed, geometric mean when log10-transformed, and median when rank transformed). "ns" = non-
significant. "-" = not applicable. All pairwise contrasts done using Tukey's Honest Significant Differences (α=0.1). Pairwise contrasts of upstream vs downstream differences 
conducted on the same scale as analysis (i.e., as ratios on log10 transformed endpoints, otherwise additive).

nsns

3.12
1.09

-
b

D
C
B
A

NMDS 3 rank 0.034 - -

NMDS 1 rank 0.095 - -

NMDS 2 rank <0.01 - -



Station Taxa Date Density (#/L)
2006-04-18 1.6
2006-05-22 4.5
2006-06-20 8.7
2006-07-24 4.6
2006-08-29 3.4
2006-09-26 4.7
2006-10-24 18
2007-04-23 0
2007-05-21 0.81
2007-06-25 16
2007-07-22 3.0
2007-08-19 1.2
2007-10-22 9.6
2008-05-27 14
2008-06-17 20
2008-07-27 5.9
2008-08-24 2.9
2008-09-22 2.9
2008-10-27 24
2009-04-20 2.0
2009-05-18 19
2009-06-22 84
2009-07-28 6.2
2009-08-18 0.79
2009-09-21 9.2
2009-10-22 6.5
2010-04-26 6.9
2010-05-24 12
2010-06-21 4.6
2010-08-09 6.7
2010-08-31 2.9
2010-09-27 22
2010-10-25 5.5
2011-04-25 0.085
2011-06-21 5.3
2011-07-26 5.4
2011-08-16 3.8
2011-09-28 2.4
2011-10-19 0.67
2012-04-18 1.3
2012-05-22 8.1
2012-07-23 11
2012-08-14 2.4
2012-09-25 3.0
2012-10-23 1.0
2013-04-16 0.46
2013-05-29 4.4
2013-06-18 7.9
2013-07-16 2.1
2013-08-13 1.2
2013-09-17 1.7
2014-04-29 1.2
2014-05-20 35
2014-06-10 28
2014-07-22 3.5
2014-08-19 1.9
2014-09-23 1.1
2014-10-22 0.10
2015-04-14 6.9
2015-05-18 0.33
2015-06-09 2.4
2015-07-28 0.15
2015-08-18 0.21
2015-09-22 1.0
2015-10-20 11
2016-04-12 0.31
2016-05-17 1.1
2016-06-14 2.8
2016-07-26 0.57
2016-08-16 0.41
2016-09-20 0.95
2016-10-18 1.1
2017-04-26 0.0028
2017-05-16 2.9
2017-06-22 17
2017-07-25 3.4
2017-08-29 0.21
2017-09-26 2.2

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

Cladocera
International 

Boundary
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Station Taxa Date Density (#/L)

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

Cladocera 2017-10-24 1.1
2006-04-18 163
2006-05-22 73
2006-06-20 16
2006-07-24 24
2006-08-29 21
2006-09-26 15
2006-10-24 8.0
2007-04-23 5.8
2007-05-21 9.2
2007-06-25 102
2007-07-22 18
2007-08-19 11
2007-10-22 13
2008-05-27 5.9
2008-06-17 58
2008-07-27 34
2008-08-24 29
2008-09-22 18
2008-10-27 22
2009-04-20 16
2009-05-18 68
2009-06-22 222
2009-07-28 17
2009-08-18 14
2009-09-21 15
2009-10-22 15
2010-04-26 5.1
2010-05-24 30
2010-06-21 27
2010-08-09 13
2010-08-31 14
2010-09-27 6.6
2010-10-25 2.5
2011-04-25 1.9
2011-05-24 0.15
2011-06-21 31
2011-07-26 17
2011-08-16 38
2011-09-28 17
2011-10-19 12
2012-04-18 55
2012-05-22 61
2012-07-23 19
2012-08-14 12
2012-09-25 9.8
2012-10-23 14
2013-04-16 23
2013-05-29 27
2013-06-18 21
2013-07-16 6.9
2013-08-13 11
2013-09-17 8.8
2014-04-29 15
2014-05-20 72
2014-06-10 46
2014-07-22 28
2014-08-19 11
2014-09-23 7.4
2014-10-22 4.1
2015-04-14 11
2015-05-18 0.25
2015-06-09 2.0
2015-07-28 9.4
2015-08-18 3.4
2015-09-22 3.0
2015-10-20 5.3
2016-04-12 18
2016-05-17 1.1
2016-06-14 9.1
2016-07-26 10
2016-08-16 6.6
2016-09-20 3.8
2016-10-18 5.2
2017-04-26 0.19
2017-05-16 63
2017-06-22 30
2017-07-25 7.9

Copepoda
International 

Boundary
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Station Taxa Date Density (#/L)

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

2017-08-29 8.5
2017-09-26 6.3
2017-10-24 3.0
2006-04-18 176
2006-05-22 61
2006-06-20 4.2
2006-07-24 3.5
2006-08-29 1.8
2006-09-26 2.8
2006-10-24 0.71
2007-04-23 0.41
2007-05-21 2.9
2007-06-25 11
2007-07-22 10
2007-08-19 5.0
2007-10-22 2.5
2008-05-27 4.6
2008-06-17 9.2
2008-07-27 16
2008-08-24 7.9
2008-09-22 1.2
2008-10-27 4.4
2009-04-20 37
2009-05-18 112
2009-06-22 87
2009-07-28 13
2009-08-18 3.1
2009-09-21 2.0
2009-10-22 4.8
2010-04-26 20
2010-05-24 15
2010-06-21 16
2010-08-09 2.4
2010-08-31 5.6
2010-09-27 8.6
2010-10-25 7.1
2011-04-25 87
2011-05-24 0.67
2011-06-21 35
2011-07-26 47
2011-08-16 117
2011-09-28 25
2011-10-19 7.5
2012-04-18 23
2012-05-22 137
2012-07-23 73
2012-08-14 38
2012-09-25 10
2012-10-23 5.0
2013-04-16 17
2013-05-29 48
2013-06-18 51
2013-07-16 38
2013-08-13 8.5
2013-09-17 2.7
2014-04-29 5.5
2014-05-20 73
2014-06-10 73
2014-07-22 3.8
2014-08-19 4.9
2014-09-23 2.9
2014-10-22 0.37
2015-04-14 14
2015-05-18 0.23
2015-06-09 6.0
2015-07-28 6.4
2015-08-18 0.67
2015-09-22 0.51
2015-10-20 1.8
2016-04-12 1.5
2016-05-17 3.1
2016-06-14 29
2016-07-26 14
2016-08-16 3.5
2016-09-20 4.2
2016-10-18 18
2017-04-26 0.26
2017-05-16 9.3

Copepoda

Rotifera

International 
Boundary
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Station Taxa Date Density (#/L)

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

2017-06-22 59
2017-07-25 11
2017-08-29 6.8
2017-09-26 5.4
2017-10-24 2.3
2006-04-18 0.038
2006-05-22 0.81
2006-06-20 4.3
2006-07-24 8.7
2006-08-29 2.5
2006-09-26 2.2
2006-10-24 1.8
2007-04-23 0.33
2007-06-25 2.6
2007-07-22 5.7
2007-08-19 1.6
2007-10-22 3.0
2008-05-27 13
2008-06-17 1.0
2008-07-27 6.5
2008-08-24 1.1
2008-09-22 1.2
2008-10-27 2.0
2009-04-20 0.064
2009-05-18 0.0085
2009-06-22 29
2009-07-28 1.9
2009-08-18 0.33
2009-09-21 0.71
2009-10-22 3.7
2010-04-26 0.038
2010-05-24 0.31
2010-06-21 12
2010-08-09 5.6
2010-08-31 6.6
2010-09-27 14
2010-10-25 6.5
2011-04-25 0.0035
2011-05-24 0.071
2011-06-21 0.58
2011-07-26 12
2011-08-16 0.85
2011-09-28 1.3
2011-10-19 0.85
2012-04-18 0.065
2012-06-26 1.8
2012-07-23 5.4
2012-08-14 1.7
2012-09-25 2.5
2012-10-23 1.3
2013-04-16 0.24
2013-05-29 0.88
2013-06-18 9.2
2013-07-16 2.0
2013-08-13 0.76
2013-09-17 1.7
2014-04-29 0.057
2014-05-20 0.57
2014-06-10 8.5
2014-07-22 4.7
2014-08-19 0.68
2014-09-23 0.34
2014-10-22 0.078
2015-04-14 0.67
2015-05-18 62
2015-06-09 8.2
2015-07-28 5.6
2015-08-18 0.45
2015-09-22 0.14
2015-10-20 39
2016-04-12 0.28
2016-05-17 7.8
2016-06-14 4.5
2016-07-26 0.79
2016-08-16 0.81
2016-09-20 1.1
2016-10-18 0.34
2017-04-26 0.058

CladoceraForebay

Rotifera
International 

Boundary
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Station Taxa Date Density (#/L)

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

2017-05-16 0.57
2017-06-22 1.8
2017-07-25 3.2
2017-08-29 0.71
2017-09-26 4.7
2017-10-24 0.49
2006-04-18 4.2
2006-05-22 183
2006-06-20 21
2006-07-24 21
2006-08-29 11
2006-09-26 20
2006-10-24 9.0
2007-04-23 8.6
2007-06-25 17
2007-07-22 24
2007-08-19 13
2007-10-22 35
2008-05-27 141
2008-06-17 22
2008-07-27 23
2008-08-24 27
2008-09-22 8.9
2008-10-27 15
2009-04-20 4.4
2009-05-18 3.4
2009-06-22 86
2009-07-28 20
2009-08-18 12
2009-09-21 12
2009-10-22 17
2010-04-26 0.52
2010-05-24 24
2010-06-21 133
2010-08-09 20
2010-08-31 29
2010-09-27 9.3
2010-10-25 9.2
2011-04-25 1.1
2011-05-24 53
2011-06-21 10
2011-07-26 27
2011-08-16 46
2011-09-28 15
2011-10-19 18
2012-04-18 5.4
2012-06-26 22
2012-07-23 17
2012-08-14 22
2012-09-25 14
2012-10-23 10
2013-04-16 1.5
2013-05-29 69
2013-06-18 24
2013-07-16 11
2013-08-13 7.1
2013-09-17 7.1
2014-04-29 2.7
2014-05-20 11
2014-06-10 35
2014-07-22 29
2014-08-19 22
2014-09-23 13
2014-10-22 1.7
2015-04-14 1.4
2015-05-18 166
2015-06-09 28
2015-07-28 61
2015-08-18 16
2015-09-22 1.1
2015-10-20 11
2016-04-12 2.8
2016-05-17 70
2016-06-14 18
2016-07-26 7.2
2016-08-16 6.5
2016-09-20 2.9
2016-10-18 2.6

Copepoda

Cladocera

Forebay
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Station Taxa Date Density (#/L)

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

2017-04-26 3.1
2017-05-16 33
2017-06-22 19
2017-07-25 7.4
2017-08-29 8.5
2017-09-26 16
2017-10-24 7.4
2006-04-18 4.1
2006-05-22 125
2006-06-20 4.6
2006-07-24 8.8
2006-08-29 0.66
2006-09-26 1.2
2006-10-24 10
2007-04-23 2.5
2007-06-25 2.5
2007-07-22 6.8
2007-08-19 7.0
2007-10-22 4.9
2008-05-27 38
2008-06-17 3.8
2008-07-27 35
2008-08-24 12
2008-09-22 2.2
2008-10-27 0.84
2009-04-20 16
2009-05-18 1.6
2009-06-22 19
2009-07-28 3.8
2009-08-18 6.1
2009-09-21 2.0
2009-10-22 3.5
2010-04-26 1.7
2010-05-24 38
2010-06-21 68
2010-08-09 11
2010-08-31 6.9
2010-09-27 16
2010-10-25 8.3
2011-04-25 31
2011-05-24 932
2011-06-21 8.7
2011-07-26 57
2011-08-16 112
2011-09-28 13
2011-10-19 6.2
2012-04-18 14
2012-06-26 67
2012-07-23 40
2012-08-14 46
2012-09-25 9.2
2012-10-23 6.9
2013-04-16 6.0
2013-05-29 101
2013-06-18 25
2013-07-16 24
2013-08-13 6.3
2013-09-17 1.4
2014-04-29 5.3
2014-05-20 38
2014-06-10 58
2014-07-22 6.3
2014-08-19 13
2014-09-23 1.0
2014-10-22 0.064
2015-04-14 1.5
2015-05-18 254
2015-06-09 77
2015-07-28 21
2015-08-18 0.45
2015-09-22 0.35
2015-10-20 4.8
2016-04-12 1.8
2016-05-17 178
2016-06-14 6.4
2016-07-26 13
2016-08-16 8.5
2016-09-20 4.1

Rotifera

Copepoda

Forebay
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Station Taxa Date Density (#/L)

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

2016-10-18 11
2017-04-26 13
2017-05-16 132
2017-06-22 28
2017-07-25 6.9
2017-08-29 5.2
2017-09-26 11
2017-10-24 8.5
2006-04-18 0.57
2006-05-22 15
2006-06-20 5.2
2006-07-24 9.4
2006-08-29 7.4
2006-09-26 5.4
2006-10-24 5.3
2007-04-23 1.5
2007-05-21 14
2007-06-25 3.1
2007-07-22 5.2
2007-08-19 9.1
2007-10-22 5.0
2008-05-27 17
2008-06-17 4.7
2008-07-27 5.9
2008-08-24 1.5
2008-09-22 2.0
2008-10-27 3.4
2009-04-20 0.041
2009-05-18 0.31
2009-06-22 13
2009-07-28 13
2009-08-18 0.58
2009-09-21 5.4
2009-10-22 12
2010-04-26 0.20
2010-05-24 6.1
2010-06-21 4.1
2010-08-09 9.3
2010-08-31 1.5
2010-09-27 7.0
2010-10-25 2.3
2011-04-25 0.018
2011-05-24 0.42
2011-06-21 0.25
2011-07-26 8.4
2011-08-16 1.5
2011-09-28 1.2
2011-10-19 1.3
2012-04-18 0.41
2012-05-22 0.32
2012-06-26 2.9
2012-07-23 13
2012-08-14 1.8
2012-09-25 3.4
2012-10-23 1.7
2013-04-16 0.67
2013-05-29 5.9
2013-06-18 19
2013-07-16 3.1
2013-08-13 0.81
2013-09-17 2.1
2014-04-29 0.85
2014-05-20 1.4
2014-06-10 14
2014-07-22 0.84
2014-09-23 1.2
2014-10-22 0.30
2015-04-14 1.2
2015-05-18 20
2015-06-09 4.5
2015-07-28 0.67
2015-08-18 0.53
2015-09-22 0.19
2015-10-20 2.2
2016-04-12 0.28
2016-05-17 8.2
2016-06-14 4.1
2016-07-26 1.7

CladoceraTenmile

RotiferaForebay
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Station Taxa Date Density (#/L)

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

2016-08-16 0.57
2016-09-20 0.37
2016-10-18 0.54
2017-04-26 0.18
2017-05-16 2.7
2017-06-22 11
2017-07-25 2.7
2017-08-29 0.057
2017-09-26 1.0
2017-10-24 1.3
2006-04-18 18
2006-05-22 293
2006-06-20 16
2006-07-24 12
2006-08-29 22
2006-09-26 18
2006-10-24 14
2007-04-23 24
2007-05-21 101
2007-06-25 16
2007-07-22 21
2007-08-19 11
2007-10-22 15
2008-05-27 26
2008-06-17 38
2008-07-27 15
2008-08-24 18
2008-09-22 18
2008-10-27 10
2009-04-20 4.2
2009-05-18 15
2009-06-22 24
2009-07-28 48
2009-08-18 8.4
2009-09-21 24
2009-10-22 31
2010-04-26 3.1
2010-05-24 71
2010-06-21 31
2010-08-09 39
2010-08-31 8.4
2010-09-27 2.2
2010-10-25 6.2
2011-04-25 1.7
2011-05-24 50
2011-06-21 10
2011-07-26 29
2011-08-16 28
2011-09-28 12
2011-10-19 15
2012-04-18 22
2012-05-22 32
2012-06-26 15
2012-07-23 14
2012-08-14 22
2012-09-25 14
2012-10-23 9.1
2013-04-16 3.8
2013-05-29 41
2013-06-18 23
2013-07-16 8.2
2013-08-13 8.6
2013-09-17 8.0
2014-04-29 7.9
2014-05-20 39
2014-06-10 30
2014-07-22 5.6
2014-09-23 16
2014-10-22 3.7
2015-04-14 3.1
2015-05-18 18
2015-06-09 16
2015-07-28 11
2015-08-18 7.9
2015-09-22 3.4
2015-10-20 1.7
2016-04-12 19
2016-05-17 41

Copepoda

Cladocera

Tenmile
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Station Taxa Date Density (#/L)

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

2016-06-14 15
2016-07-26 12
2016-08-16 3.1
2016-09-20 1.2
2016-10-18 3.5
2017-04-26 6.3
2017-05-16 65
2017-06-22 8.4
2017-07-25 7.4
2017-08-29 7.9
2017-09-26 2.8
2017-10-24 7.1
2006-04-18 30
2006-05-22 156
2006-06-20 4.1
2006-07-24 3.2
2006-08-29 1.6
2006-09-26 1.8
2006-10-24 11
2007-04-23 8.5
2007-05-21 197
2007-06-25 4.9
2007-07-22 13
2007-08-19 6.7
2007-10-22 1.5
2008-05-27 24
2008-06-17 43
2008-07-27 20
2008-08-24 17
2008-09-22 3.6
2008-10-27 1.9
2009-04-20 21
2009-05-18 53
2009-06-22 14
2009-07-28 14
2009-08-18 1.1
2009-09-21 3.7
2009-10-22 3.3
2010-04-26 11
2010-05-24 35
2010-06-21 38
2010-08-09 11
2010-08-31 13
2010-09-27 12
2010-10-25 12
2011-04-25 80
2011-05-24 164
2011-06-21 65
2011-07-26 48
2011-08-16 81
2011-09-28 14
2011-10-19 7.9
2012-04-18 27
2012-05-22 207
2012-06-26 36
2012-07-23 29
2012-08-14 48
2012-09-25 8.3
2012-10-23 10
2013-04-16 77
2013-05-29 197
2013-06-18 68
2013-07-16 19
2013-08-13 7.1
2013-09-17 0.74
2014-04-29 25
2014-05-20 116
2014-06-10 211
2014-07-22 6.0
2014-09-23 2.0
2014-10-22 0.47
2015-04-14 11
2015-05-18 25
2015-06-09 41
2015-07-28 5.7
2015-08-18 1.6
2015-09-22 0.27
2015-10-20 3.3

Rotifera

Copepoda

Tenmile
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Station Taxa Date Density (#/L)

Table H.E.38: Raw Density Values of 
Zooplankton Groups in the Montana 
Portion of the Koocaunusa Reservoir, 2006 
to 2017

2016-04-12 78
2016-05-17 162
2016-06-14 12
2016-07-26 26
2016-08-16 4.0
2016-09-20 0.49
2016-10-18 13
2017-04-26 15
2017-05-16 210
2017-06-22 40
2017-07-25 9.3
2017-08-29 13
2017-09-26 5.7
2017-10-24 5.6

RotiferaTenmile
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APPENDIX H.F 
BENTHIC INVERTEBRATES



Table H.F.1: Benthic Invertebrate Community and Tissue Sampling Locations in Koocanusa Reservoir, August 2018    

Easting Northing

RG_TN-1 627394 5453542 14.0 75% - 100% 95% sand and 
finer, 5% organics No No

RG_TN-2 627291 5453642 13.3 75%
90% sand and 

finer, 10% 
organics

No No

RG_TN-3 627343 5456370 14.6 75%
90% sand and 

finer, 10% 
organics

No No

RG_TN-4 627344 5453854 14.0 100% 95% sand and 
finer, 5% organics No No

RG_TN-5 627175 5453986 14.3 100%
100% sand and 
finer, minimal 

organics
No No

RG_T4-1 630074 5441765 25.1 75% 100% sand and 
finer No No

RG_T4-2 629838 5442106 24.3 75% 100% sand and 
finer No No

RG_T4-3 629706 5441670 24.4 100% 100% sand and 
finer No No

RG_T4-4 629512 5441745 23.9 100%
100% sand and 
finer, minimal 

organics
No No

RG_T4-5 629460 5441543 24.8 100% 100% sand and 
finer No No

UTM

(NAD 83, Zone 11U)

Station

Depth

(m)

Average Ponar 

Fullness

(%)

Upstream of 
Elk River
(RG_TN)

Downstream 
of Elk River

(RG_T4)

Macrophytes in 

Sample
Sample Texture Algae in Sample

Station

Identifier



Table H.F.2: Benthic Invertebrate Tissue Locations in Koocanusa Reservoir, April 2018

Easting Northing

RG_SC_01 - 625489 5458292 1.5 silty sand no no chironomid
RG_SC_02 - 625467 5458231 - silty sand no no chironomid, mayfly
RG_SC_03 - 625577 5457631 1.0 silty sand no no chironomid
RG_SC_04 - 625652 5457353 1.3 silty sand no no chironomid
RG_SC_05 - 625680 5458260 1.5 silty sand no no chironomid, mayfly

RG_TN RG_TN very strong current, sandy 
half grabs 677112 5453388 1.5 100% sand and finer, 

minimal organics no no chironomid

RG_ER_01 downstream of mouth of 
Elk River 628309 5448218 < 0.5 100% sand and finer, 

minimal organics no no mayfly, chironomid

RG_ER_02 northern most braid at 
mouth of the Elk River 628475 5448196 0.4 100% sand and finer, 

minimal organics no no stonefly, mayfly, 
chironomid

RG_ER_03 southern most braid at 
mouth of the Elk River 628280 5448086 < 0.5 100% sand and finer, 

10% organics no no mayfly 

RG_ER_04 in sheltered bay 
downstream of the mouth 627989 5447672 < 0.5 100% sand and finer, 

minimal organics no no chironomid

RG_ER_05 in sheltered bay 
downstream of the mouth 627950 5447580 < 0.5 100% sand and finer, 

minimal organics no no mayfly

RG_T4 RG_T4 some flow in area, moved 
behind bar to hold in place 629235 5441654 0.75 100% sand and finer, 

minimal organics no no chironomid

RG_GC_01 spooned at sediment-water 
interface 630805 5436307 0.1 100% sand and finer, 

minimal organics no no chironomid, mayfly

RG_GC_02 - 630906 5436212 0.1 100% sand and finer, 
minimal organics no no mayfly, chironomid

RG_GC_03 texture slightly coarser 
than -01 and -02 630825 5436436 0.1 100% sand and finer, 

minimal organics no no stonefly, chironomid

RG_GC_04
superfine, sticky material, 

from shoreline water 
interface

631158 5436077 0.1 100% sand and finer, 
minimal organics no no chironomid, stonefly, 

mayfly

RG_GC_05 very fine, less clay, less 
sticky than -04 631068 5436163 0.1 100% sand and finer, 

minimal organics no no stonefly, mayfly, 
chironomid

Note: "-" indicates no data available.

Macrophytes 

in Sample

Algae in 

Sample
Dominant Taxa

Sand Creek
(RG_SC)

Elk River
(RG_ER)

Station

Depth

(m)

Sample Texture

Gold Creek
(RG_GC)

Station

Identifier
Comment

UTM

(NAD 83, Zone 11U)



TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

N
em

at
o

de 34 34 69 17 34 8.6 8.6 69 0 0

S.F. Naidinae  -  -  -  -  -  -  -  -  -  -
Dero 0 0 0 0 0 0 0 121 0 0

S.F. Tubificinae  -  -  -  -  -  -  -  -  -  -
Aulodrilus limnobius 0 379 388 784 1,405 17 0 621 0 0
Limnodrilus hoffmeisteri 0 0 0 0 0 8.6 17 0 0 26
Limnodrilus udekemianus 103 379 112 284 69 0 0 0 0 0
Tubifex tubifex 0 112 164 69 0 0 8.6 250 112 78
immatures with hair chaetaea 241 164 276 422 129 138 43 1,121 1,595 78
immatures without hair chaetaea 138 52 164 147 0 43 86 371 569 319

Cl. Ostracoda  -  -  -  -  -  -  -  -  -  -
Indeterminate 0 0 0 0 0 0 0 0 0 8.6

F. Candonidae  -  -  -  -  -  -  -  -  -  -
Candona 103 69 69 43 103 0 8.6 0 69 0

F. Cyprididae  -  -  -  -  -  -  -  -  -  -
Isocypris 0 34 34 17 17 0 0 0 0 8.6

F. Cytherideidae  -  -  -  -  -  -  -  -  -  -
Cytherissa lacustris 0 52 0 34 34 17 0 0 34 17

F. Chaoboridae  -  -  -  -  -  -  -  -  -  -
Chaoborus flavicans 0 0 0 0 0 0 8.6 0 0 0

F. Chironomidae  -  -  -  -  -  -  -  -  -  -
chironomid pupaeb 0 0 34 17 0 0 8.6 0 0 17

S.F. Chironominae  -  -  -  -  -  -  -  -  -  -
Chironomus  207 121 103 60 241 17 43 0 0 8.6
Harnischia  34 0 0 0 52 0 0 0 34 0
Phaenopsectra  0 17 69 0 17 17 26 0 34 0
Tanytarsus  172 103 34 17 86 43 60 207 69 0

S.F. Prodiamesinae  -  -  -  -  -  -  -  -  -  -
Monodiamesa  0 34 0 0 17 0 8.6 0 0 0

S.F. Tanypodinae  -  -  -  -  -  -  -  -  -  -
Procladius  690 569 345 310 397 190 293 897 586 448

F. Sphaeriidae  -  -  -  -  -  -  -  -  -  -

Pisidium (Cyclocalyx) 0 0 0 0 0 0 0 0 0 8.6
Pisidium (Cyclocalyx)/Neopisidiu 103 0 0 17 0 0 34 0 34 0

1,828 2,121 1,862 2,241 2,603 500 655 3,655 3,138 1,017
10 14 12 13 13 10 13 8 10 10

Note: "-" indicates no available data. 
a Immature Tubificinae were combined for data analyses
b Bold entries excluded from taxon count

Table H.F.3: Benthic Invertebrate Density (No. of Organisms per m2) Reported to 
the Lowest Practical Level, August 2018   

Total Number of Organisms
Total Number of Taxa

B
iv

al
ve

 
M

ol
lu

sc

P. Nemata

Organism
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)

O
lig

oc
ha

et
e

In
se

ct
O

st
ra

co
d



Table H.F.4: Densities (No. of Organisms per m2) of Major Benthic Invertebrate Groups, August 2018

TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5

Nemata 34 34 69 17 34 8.6 8.6 69 0 0

Oligochaeta 483 1,086 1,103 1,707 1,603 207 155 2,483 2,276 500

Ostracoda 103 155 103 95 155 17 8.6 0 103 34

Insect 1,103 845 586 405 845 267 448 1,103 724 474

Bivalvia 103 0 0 17 0 0 34 0 34 8.6

Total Number of Organisms 1,828 2,121 1,862 2,241 2,638 500 655 3,655 3,138 1,017

Total Number of Groups 5 4 4 5 4 4 5 3 4 4

Group
Upstream of Elk River (RG_TN) Downstream of Elk River (RG_T4)



TN-1 TN-2 TN-3 TN-4 TN-5 T4-1 T4-2 T4-3 T4-4 T4-5 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4 RG_TN RG_T4

N
e

m
a

to
d

e

1.9 1.6 3.7 0.77 1.3 1.7 1.3 1.9 0 0 0.77 0 1.6 1.3 3.7 1.9 1.9 0.99 1.1 0.92

S.F. Naidinae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Dero 0 0 0 0 0 0 0 3.3 0 0 0 0 0 0 0 3.3 0 0.66 0 1.5

S.F. Tubificinae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Aulodrilus limnobius 0 18 21 35 54 3.4 0 17 0 0 0 0 21 0 54 17 26 4.1 20 7.4

Limnodrilus hoffmeisteri 0 0 0 0 0 1.7 2.6 0 0 2.5 0 0 0 1.7 0 2.6 0 1.4 0 1.3

Limnodrilus udekemianus 5.7 18 6.0 13 2.6 0 0 0 0 0 2.6 0 6.0 0 18 0 9.0 0 6.2 0

Tubifex tubifex 0 5.3 8.8 3.1 0 0 1.3 6.8 3.6 7.6 0 0 3.1 3.6 8.8 7.6 3.4 3.9 3.7 3.3

immatures with hair chaetaea 13 7.7 15 19 5.0 28 6.6 31 51 7.6 5.0 6.6 13 28 19 51 12 25 5.6 18

immatures without hair chaetaea 7.5 2.4 8.8 6.5 0 8.6 13 10 18 31 0 8.6 6.5 13 8.8 31 5.1 16 3.7 9.2

Cl. Ostracoda  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Indeterminate 0 0 0 0 0 0 0 0 0 0.85 0 0 0 0 0 0.85 0 0.17 0 0.38

F. Candonidae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Candona 5.7 3.3 3.7 1.9 4.0 0 1.3 0 2.2 0 1.9 0 3.7 0 5.7 2.2 3.7 0.70 1.3 1.0

F. Cyprididae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Isocypris 0 1.6 1.9 0.77 0.66 0 0 0 0 0.85 0 0 0.77 0 1.9 0.85 0.98 0.17 0.76 0.38

F. Cytherideidae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Cytherissa lacustris 0 2.4 0 1.5 1.3 3.4 0 0 1.1 1.7 0 0 1.3 1.1 2.4 3.4 1.1 1.2 1.1 1.4

F. Chaoboridae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Chaoborus flavicans 0 0 0 0 0 0 1.3 0 0 0 0 0 0 0 0 1.3 0 0.26 0 0.59

F. Chironomidae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

chironomid pupae 0 0 1.9 0.77 0 0 1.3 0 0 1.7 0 0 0 0 1.9 1.7 0.52 0.60 0.81 0.84

S.F. Chironominae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Chironomus  11 5.7 5.6 2.7 9.3 3.4 6.6 0 0 0.85 2.7 0 5.7 0.85 11 6.6 6.9 2.2 3.4 2.8

Harnischia  1.9 0 0 0 2.0 0 0 0 1.1 0 0 0 0 0 2.0 1.1 0.77 0.22 1.1 0.49

Phaenopsectra  0 0.81 3.7 0 0.66 3.4 3.9 0 1.1 0 0 0 0.66 1.1 3.7 3.9 1.0 1.7 1.5 1.9

Tanytarsus  9.4 4.9 1.9 0.77 3.3 8.6 9.2 5.7 2.2 0 0.77 0 3.3 5.7 9.4 9.2 4.0 5.1 3.4 4.0

S.F. Prodiamesinae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Monodiamesa  0 1.6 0 0 0.66 0 1.3 0 0 0 0 0 0 0 1.6 1.3 0.46 0.26 0.71 0.59

S.F. Tanypodinae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Procladius  38 27 19 14 15 38 45 25 19 44 14 19 19 38 38 45 22 34 9.9 12

F. Sphaeriidae  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Pisidium (Cyclocalyx) 0 0 0 0 0 0 0 0 0 0.85 0 0 0 0 0 0.85 0 0.17 0 0.38

Pisidium (Cyclocalyx)/Neopisidium 5.7 0 0 0.77 0 0 5.3 0 1.1 0 0 0 0 0 5.7 5.3 1.3 1.3 2.5 2.3

Notes: Summary statistics were provided to determine taxa (bolded) that comprise at least 5% of the total number of organisms at one or more stations within an area (as shown in Figure 6.3); "-" indicates no data available. 
a Immature Tubificinae were combined for data analyses.
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Table H.F.5: Relative Densities (%) of Benthic Invertebrates Reported to the Lowest Practical Level, August 2018
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Richness - none T 0.049 9.00 11.6 -1.50

Total Density ind/m2 square-root T 0.424 1,548 2,131 -0.53

Nemata ind/m2 fourth-root T 0.074 2.55 35.5 -1.30

Oligochaeta ind/m2 log10 T 0.386 621 1,101 -0.58

Ostracoda ind/m2 square-root T 0.007 21.5 121 -2.30

Chironomidae ind/m2 log10 T 0.373 539 712 -0.60

Bivalvia ind/m2 log10(X+1) T 0.776 6.57 4.54 0.19

Nemata % none T 0.212 17.3 38.1 -0.86

Oligochaeta % none T 0.750 1,129 1,202 -0.21

Ostracoda % none T 0.004 32.89 123 -2.60

Chironomidae % log10 T 0.487 539 712 0.46

Bivalvia % fourth-root T 0.654 2.98 1.20 0.29

NMDS Axis 1 - none T 0.073 -0.151 0.151 -1.30

NMDS Axis 2 - none T 0.080 -0.131 0.131 -1.30

NMDS Axis 3 - none T 0.689 -0.025 0.025 -0.26

P-value < 0.05

Effect size magnitude > 2

Notes: (Exp-ref)/SD for trans data; SD for all data; "-" indicates no data available. 
a For transformed data, the back-transformed mean is reported; for ranked data, the median is reported.

Observed 
ES (T4 - 
TN)/SD

T4 TN

Table H.F.6:  Summary of Benthic Invertebrate Community Metrics and Statistical Comparisons for 
TN (upstream) and T4 (downstream), Koocanusa 2018

Endpoint Units
Data 

Transformatio
n

Test
Test

P-value

Mean or Median a



Richness - 5 11.6 1.7 0.7 9 12 13
Total Density ind/m2 5 2,139.9 317.5 142.0 1,835 2,130 2,614
Nemata ind/m2 5 38.1 19.0 8.5 17 35 69
Oligochaeta ind/m2 5 1,201.5 491.0 219.6 485 1,108 1,714
Ostracoda ind/m2 5 122.9 30.2 13.5 95 104 156
Chironomidae ind/m2 5 753.1 267.2 119.5 407 814 1,108
Bivalvia ind/m2 5 24.2 45.1 20.2 0 0 104
Nemata % 5 1.9 1.1 0.5 1 2 4
Oligochaeta % 5 54.9 18.3 8.2 26 59 76
Ostracoda % 5 5.7 1.1 0.5 4 6 7
Chironomidae % 5 36.2 15.6 7.0 18 31 60
Bivalvia % 5 1.3 2.5 1.1 0 0 6
NMDS Axis 1 - 5 0.2 0.2 0.1 0 0 0
NMDS Axis 2 - 5 0.1 0.2 0.1 0 0 0
NMDS Axis 3 - 5 0.0 0.1 0.1 0 0 0
Richness - 5 9.0 1.9 0.8 7 9 12
Total Density ind/m2 5 1,800.6 1,493.2 667.8 502 1,021 3,670
Nemata ind/m2 5 17.3 29.4 13.1 0 9 69
Oligochaeta ind/m2 5 1,128.8 1,160.5 519.0 156 502 2,493
Ostracoda ind/m2 5 32.9 41.7 18.6 0 17 104
Chironomidae ind/m2 5 604.2 325.8 145.7 268 476 1,108
Bivalvia ind/m2 5 15.6 17.7 7.9 0 9 35
Nemata % 5 17.3 29.4 13.1 0 9 69
Oligochaeta % 5 1,128.8 1,160.5 519.0 156 502 2,493
Ostracoda % 5 32.9 41.7 18.6 0 17 104
Chironomidae % 5 604.2 325.8 145.7 268 476 1,108
Bivalvia % 5 15.6 17.7 7.9 0 9 35
NMDS Axis 1 - 5 -0.2 0.3 0.1 0 0 0
NMDS Axis 2 - 5 -0.1 0.2 0.1 0 0 0
NMDS Axis 3 - 5 0.0 0.2 0.1 0 0 0

"-" indicates no unit of measure.

Table H.F.7:  Benthic Invertebrate Community Summary Statistics, Koocanusa Reservoir 
Monitoring Program 2018    
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Area Replicate NMDS Axis 1 NMDS Axis 2 NMDS Axis 3

1 -0.030 0.401 0.131

2 0.273 0.050 0.017

3 0.281 0.048 0.041

4 -0.017 -0.039 0.145

5 0.247 0.197 -0.210

1 0.066 -0.281 -0.223

2 -0.168 0.125 -0.220

3 0.203 -0.374 0.252

4 -0.437 0.123 0.181

5 -0.419 -0.250 -0.114

RG_TN

RG_T4

Table H.F.8:  Station Scores for a Non-Metric Multidimensional Scaling of Bray-
Curtis Dissimilarities Calculated for Benthic Invertebrate Relative Densities at 
the LPL Level of Identification for Downstream (RG_T4) and Upstream (RG_TN) 
of the Elk River, Koocanusa Reservoir Monitoring Program, August 2018



rs P-value rs P-value rs P-value
Nematoda 0.669 0.035 -0.128 0.725 0.073 0.841
Aulodrilus limnobius 0.782 0.008 -0.106 0.770 0.031 0.932
Limnodrilus hoffmeisteri -0.455 0.187 -0.172 0.636 -0.693 0.026
Limnodrilus udekemianus 0.588 0.074 0.265 0.459 0.162 0.656
Tubifex tubifex 0.166 0.647 -0.485 0.156 0.399 0.254
Tubificinae -0.491 0.154 -0.624 0.060 0.503 0.143
Candona 0.313 0.379 0.816 0.004 0.117 0.748
Cytherissa lacustris 0.031 0.932 -0.344 0.331 -0.425 0.221
Chironomus 0.310 0.383 0.736 0.015 -0.486 0.154
Harnischia -0.157 0.666 0.738 0.015 0.097 0.790
Phaenopsectra 0.144 0.692 0.169 0.641 -0.500 0.141
Tanytarsus 0.006 1.000 0.309 0.387 -0.273 0.448
Monodiamesa 0.276 0.440 0.440 0.203 -0.455 0.187
Procladius -0.309 0.387 -0.067 0.865 -0.539 0.113
Pisidium/Neopisidium -0.821 0.004 0.511 0.131 0.110 0.762
Cyprididae 0.524 0.120 -0.110 0.762 -0.058 0.873

P-value < 0.05

|rs| > 0.5

NMDS Axis 3NMDS Axis 2NMDS Axis 1
Taxa

Table H.F.9:  Spearman Correlations of Fourth-Root Transformed Relative Densities 
with Non-Metric Multidimensional Scaling of Bray-Curtis Dissimilarities Calculated for 
Benthic Invertebrate Relative Densities at the LPL Level of Identification for 
Downstream (RG_T4) and Upstream (RG_TN) of the Elk River, Koocanusa Monitoring 
Program 2018



Table H.F.10: Benthic Invertebrate Community Summary 
Statistics, Koocanusa, 2014 to 2018

LPL Richness (# taxa) 5 8.20 1.92 0.860 6.00 8.00 11.0

Density (#/m²) 5 3,193 3,468 1,551 396 1,128 7,431

Shannon's Diversity 5 1.32 0.292 0.131 0.906 1.26 1.67

% Nematoda 5 8.73 10.6 4.75 0 4.58 26.7

% Oligochaeta 5 62.5 24.4 10.9 28.3 67.2 88.5

% Ostracoda 5 1.16 1.71 0.767 0 0 3.82

% Chironomidae 5 26.8 26.6 11.9 5.56 23.7 71.7

% Bivalvia 5 0.666 1.15 0.516 0 0 2.67

Nematoda Density (#/m²) 5 217 287 128 0 138 715

Oligochaeta Density (#/m²) 5 2,563 3,009 1,346 112 758 5,950

Ostracdoa Density (#/m²) 5 37.9 63.5 28.4 0 0 146

Chironomidae Density (#/m²) 5 324 151 67.6 129 284 525

Bivalvia Density (#/m²) 5 48.2 85.8 38.4 0 0 198

NMDS 1 5 -0.300 0.225 0.101 -0.530 -0.390 -0.0308

NMDS 2 5 -0.290 0.246 0.110 -0.616 -0.231 0.000372

NMDS 3 5 0.182 0.261 0.117 -0.273 0.292 0.370

LPL Richness (# taxa) 5 8.60 1.34 0.600 7.00 8.00 10.0

Density (#/m²) 5 2,606 972 435 1,748 2,170 4,228

Shannon's Diversity 5 1.12 0.102 0.0455 0.953 1.13 1.23

% Nematoda 5 0.581 0.550 0.246 0 0.400 1.48

% Oligochaeta 5 57.5 16.2 7.27 38.8 60.0 79.8

% Ostracoda 5 34.8 14.3 6.41 15.3 33.6 53.0

% Chironomidae 5 6.31 1.65 0.740 4.80 6.35 8.87

% Bivalvia 5 0.643 0.475 0.212 0 0.631 1.20

Nematoda Density (#/m²) 5 12.1 9.82 4.39 0 8.61 25.8

Oligochaeta Density (#/m²) 5 1,579 1,031 461 784 1,292 3,376

Ostracdoa Density (#/m²) 5 840 343 153 629 723 1,447

Chironomidae Density (#/m²) 5 157 39.6 17.7 103 155 207

Bivalvia Density (#/m²) 5 13.8 9.82 4.39 0 17.2 25.8

NMDS 1 5 -0.335 0.0669 0.0299 -0.408 -0.338 -0.229

NMDS 2 5 0.147 0.134 0.0601 -0.0656 0.193 0.280

NMDS 3 5 0.161 0.121 0.0541 0.00348 0.211 0.306

R
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_T
N

a
2014

Site Endpoint Standard 
Error

Minimum Median Maximum

a RG_T2 was sampled in 2014 instead of 
RG TN.
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N Mean
Standard 
Deviation
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Table H.F.10: Benthic Invertebrate Community Summary 
Statistics, Koocanusa, 2014 to 2018

LPL Richness (# taxa)

Density (#/m²)

Shannon's Diversity

% Nematoda

% Oligochaeta

% Ostracoda

% Chironomidae

% Bivalvia

Nematoda Density (#/m²)

Oligochaeta Density (#/m²)

Ostracdoa Density (#/m²)

Chironomidae Density (#/m²)

Bivalvia Density (#/m²)

NMDS 1

NMDS 2

NMDS 3

LPL Richness (# taxa)

Density (#/m²)

Shannon's Diversity

% Nematoda

% Oligochaeta

% Ostracoda

% Chironomidae

% Bivalvia

Nematoda Density (#/m²)

Oligochaeta Density (#/m²)

Ostracdoa Density (#/m²)

Chironomidae Density (#/m²)

Bivalvia Density (#/m²)

NMDS 1

NMDS 2

NMDS 3

R
G

_T
N

a

Site Endpoint

a RG_T2 was sampled in 2014 instead of 
RG TN.

R
G

_T
4

5 7.40 1.52 0.678 5.00 8.00 9.00

5 983 530 237 353 792 1,662

5 1.19 0.183 0.0820 0.948 1.19 1.45

5 2.09 2.00 0.893 0 1.19 4.97

5 49.6 11.5 5.12 38.0 47.8 65.9

5 7.79 5.92 2.65 2.44 4.76 16.1

5 40.3 11.1 4.95 26.4 42.9 53.6

5 0.228 0.314 0.140 0 0 0.621

5 24.1 26.8 12.0 0 17.2 68.9

5 484 302 135 233 301 930

5 91.3 103 46.1 8.61 51.7 267

5 381 174 77.9 112 388 594

5 3.44 4.72 2.11 0 0 8.61

5 0.569 0.0730 0.0326 0.470 0.563 0.665

5 -0.141 0.212 0.0947 -0.481 -0.0842 0.0828

5 -0.0202 0.117 0.0522 -0.161 -0.00139 0.149

5 8.60 1.14 0.510 7.00 9.00 10.0

5 3,529 361 161 3,126 3,608 3,884

5 1.19 0.141 0.0633 0.959 1.22 1.33

5 0.463 0.412 0.184 0 0.443 1.12

5 37.2 15.8 7.07 16.5 43.2 51.8

5 47.9 15.9 7.13 31.4 41.1 70.0

5 14.3 2.10 0.941 11.3 14.6 16.8

5 0.188 0.311 0.139 0 0 0.716

5 17.2 16.1 7.20 0 17.2 43.1

5 1,319 578 258 517 1,559 1,938

5 1,684 534 239 999 1,490 2,265

5 501 73.9 33.1 413 525 594

5 6.89 11.2 5.02 0 0 25.8

5 0.423 0.0363 0.0162 0.394 0.406 0.483

5 0.150 0.0522 0.0233 0.0964 0.147 0.228

5 0.109 0.111 0.0496 -0.0523 0.0973 0.229

2015

Median MaximumMean
Standard 
Deviation

Standard 
Error

MinimumN
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Table H.F.10: Benthic Invertebrate Community Summary 
Statistics, Koocanusa, 2014 to 2018

LPL Richness (# taxa)

Density (#/m²)

Shannon's Diversity

% Nematoda

% Oligochaeta

% Ostracoda

% Chironomidae

% Bivalvia

Nematoda Density (#/m²)

Oligochaeta Density (#/m²)

Ostracdoa Density (#/m²)

Chironomidae Density (#/m²)

Bivalvia Density (#/m²)

NMDS 1

NMDS 2

NMDS 3

LPL Richness (# taxa)

Density (#/m²)

Shannon's Diversity

% Nematoda

% Oligochaeta

% Ostracoda

% Chironomidae

% Bivalvia

Nematoda Density (#/m²)

Oligochaeta Density (#/m²)

Ostracdoa Density (#/m²)

Chironomidae Density (#/m²)

Bivalvia Density (#/m²)

NMDS 1

NMDS 2

NMDS 3

R
G

_T
N

a

Site Endpoint

a RG_T2 was sampled in 2014 instead of 
RG TN.

R
G

_T
4

5 10.4 1.52 0.678 9.00 10.0 13.0

5 2,478 2,160 966 990 1,602 6,252

5 1.64 0.285 0.127 1.38 1.66 2.08

5 0.438 0.835 0.373 0 0 1.92

5 52.8 14.0 6.28 39.1 47.0 69.4

5 12.7 5.11 2.29 7.53 13.0 19.9

5 32.7 13.0 5.82 14.6 32.5 46.1

5 1.11 1.58 0.707 0 0.826 3.83

5 12.1 18.9 8.44 0 0 43.1

5 1,469 1,627 728 388 947 4,340

5 324 343 154 121 181 930

5 641 285 128 422 456 990

5 29.3 38.3 17.1 0 8.61 86.1

5 0.0458 0.0680 0.0304 -0.0256 0.0291 0.158

5 -0.150 0.216 0.0966 -0.384 -0.236 0.104

5 0.00681 0.147 0.0657 -0.184 0.0515 0.181

5 9.80 1.30 0.583 9.00 9.00 12.0

5 3,207 966 432 2,118 3,582 4,280

5 1.32 0.164 0.0733 1.15 1.26 1.58

5 0.422 0.587 0.262 0 0 1.20

5 49.9 22.5 10.1 24.0 40.8 77.6

5 33.4 19.4 8.69 9.76 40.6 56.2

5 15.3 3.13 1.40 11.4 14.9 18.8

5 0.990 0.790 0.353 0 0.805 2.16

5 15.5 21.4 9.59 0 0 43.1

5 1,445 330 147 913 1,559 1,748

5 1,207 871 390 207 1,455 2,136

5 508 219 98.1 241 637 715

5 31.0 28.9 12.9 0 25.8 77.5

5 -0.0772 0.0654 0.0292 -0.187 -0.0543 -0.0186

5 0.326 0.0548 0.0245 0.236 0.349 0.378

5 0.0222 0.201 0.0899 -0.209 0.0787 0.274

2016

Standard 
Error

Minimum MedianN Mean
Standard 
Deviation

Maximum
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Table H.F.10: Benthic Invertebrate Community Summary 
Statistics, Koocanusa, 2014 to 2018

LPL Richness (# taxa)

Density (#/m²)

Shannon's Diversity

% Nematoda

% Oligochaeta

% Ostracoda

% Chironomidae

% Bivalvia

Nematoda Density (#/m²)

Oligochaeta Density (#/m²)

Ostracdoa Density (#/m²)

Chironomidae Density (#/m²)

Bivalvia Density (#/m²)

NMDS 1

NMDS 2

NMDS 3

LPL Richness (# taxa)

Density (#/m²)

Shannon's Diversity

% Nematoda

% Oligochaeta

% Ostracoda

% Chironomidae

% Bivalvia

Nematoda Density (#/m²)

Oligochaeta Density (#/m²)

Ostracdoa Density (#/m²)

Chironomidae Density (#/m²)

Bivalvia Density (#/m²)

NMDS 1

NMDS 2

NMDS 3

R
G

_T
N

a

Site Endpoint

a RG_T2 was sampled in 2014 instead of 
RG TN.

R
G

_T
4

5 9.60 0.894 0.400 9.00 9.00 11.0

5 2,129 316 141 1,826 2,118 2,601

5 1.75 0.154 0.0688 1.57 1.80 1.93

5 1.86 1.11 0.497 0.769 1.63 3.70

5 54.9 18.3 8.19 26.4 59.3 76.2

5 5.74 1.10 0.493 4.23 5.66 7.32

5 36.2 15.6 6.98 18.1 31.5 60.4

5 1.29 2.47 1.10 0 0 5.66

5 37.9 18.9 8.44 17.2 34.4 68.9

5 1,195 488 218 482 1,102 1,705

5 122 30.1 13.5 94.7 103 155

5 749 266 119 405 809 1,102

5 24.1 44.9 20.1 0 0 103

5 0.0402 0.0416 0.0186 -0.00353 0.0204 0.0990

5 -0.0706 0.0401 0.0179 -0.125 -0.0589 -0.0198

5 -0.209 0.108 0.0483 -0.294 -0.268 -0.0423

5 7.80 2.17 0.970 6.00 7.00 11.0

5 1,791 1,485 664 499 1,016 3,651

5 1.30 0.346 0.155 0.891 1.35 1.70

5 0.985 0.923 0.413 0 1.32 1.89

5 50.9 19.9 8.92 23.7 49.2 72.5

5 2.29 1.56 0.698 0 3.30 3.45

5 44.1 17.7 7.93 23.1 46.6 67.1

5 1.44 2.19 0.981 0 0.847 5.26

5 17.2 29.2 13.1 0 8.61 68.9

5 1,123 1,154 516 155 499 2,480

5 32.7 41.5 18.5 0 17.2 103

5 601 324 145 267 474 1,102

5 15.5 17.6 7.89 0 8.61 34.4

5 -0.366 0.134 0.0601 -0.537 -0.371 -0.162

5 0.0265 0.139 0.0620 -0.0926 -0.0195 0.264

5 -0.252 0.328 0.147 -0.713 -0.234 0.163

Maximum

2018

Mean
Standard 
Deviation

Standard 
Error

Minimum MedianN
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Q1. Do upstream 

and downstream 

areas differ over 

time?

Q2. Does the 

magnitude of 

difference between 

upstream and 

downstream areas 

differ over time?

Int. Area Year US DS US DS US DS

2014 8.02 8.52
2015 7.26 8.54
2016 10.3 9.74
2018 9.57 7.58
2014 1,619 2,482 0.614 AB A A - -
2015 858 3,514 2.03 A A A b b
2016 1,961 3,082 0.650 AB A A 1.19 -0.188
2018 2,111 1,306 -0.690 B A A 1.29 -1.42
2014 1.32 1.12
2015 1.19 1.19
2016 1.64 1.32
2018 1.75 1.30
2014 61.5 7.53 - -
2015 11.7 9.71 b b
2016 2.81 3.35
2018 34.5 4.78
2014 937 1,381 - -
2015 417 1,192 b b
2016 1,006 1,410
2018 1,095 618
2014 4.79 797 3.93 A A A - -
2015 53.0 1,613 2.71 AB B A b b
2016 233 854 1.04 B B A 1.17 -0.507
2018 119 13.5 -1.69 C B B 0.640 -3.76
2014 324 157
2015 381 501
2016 641 508
2018 749 601
2014 5.15 8.69 - -
2015 1.47 2.04 b b
2016 7.49 15.9
2018 3.53 5.55
2014 -0.390 -0.338 1.26 A A A - -
2015 0.563 0.406 -3.80 A B B b b
2016 0.0291 -0.0543 -2.02 A C C -12.9 -11.2
2018 0.0204 -0.371 -9.50 B C A -13.1 -18.8
2014 -0.290 0.147 2.79 A A AB - -
2015 -0.141 0.150 1.86 AB A AB b b
2016 -0.150 0.326 3.04 A A A -0.0575 1.12
2018 -0.0706 0.0265 0.62 B A B 0.446 -0.789
2014 0.182 0.161
2015 -0.0202 0.109
2016 0.00681 0.0222
2018 -0.209 -0.252

P-Value < 0.1 and Magnitude of Difference (MOD) < 0
P-Value < 0.1 and MOD > 0
P-Value <0.1

a MOD between Upstream and Downstream calculated for each year as MOD = MCTDownstream - MCTUpstream/Sdpooled.
b Letters indicate pairwise contrasts between Upstream and Downstream differences over time (i.e., years that share a letter have similar MODs).

Ostracoda Density 
(#/m²) log10(x+1) <0.01 - -

Bivalvia Density 
(#/m²) log10(x+1) 0.993 0.452 0.311

Chironomidae Density
(#/m²) none 0.402 0.234 <0.01

Nematoda Density 
(#/m²) log10(x+1) 0.392 0.094 0.160

ns ns

-1.09

1.33

Oligochaeta Density 
(#/m²) log10 0.305 0.317 0.551

ns

Shannon's Diversity none 0.157 <0.01 <0.01

LPL Richness 
(# taxa) 0.0380.7730.107log10

-
b

AB
B
A

AB

0.433

Density 
(#/m²) log10 0.041 - -

ns

ns
1.48
1.28

b
-

B
B
A
A

-0.562 ns ns ns

ns ns

ns ns ns ns

ns ns
C

BC
AB
A

nsns

nsns

nsns

1.10
0.624

b
-

B
A
A
A

NMDS 1 rank <0.01 - -

NMDS 2 none 0.045 - -

Note: MCT = Measure of Central Tendency (mean when untransformed, geometric mean when log10-transformed, and median when rank transformed). "ns" = non-significant. "-" = not 
applicable. All pairwise contrasts done using Tukey's Honest Significant Differences (α=0.1). Pairwise contrasts of upstream vs downstream differences conducted on the same scale as 

analysis (i.e., as ratios on log10 transformed endpoints, otherwise additive).

c MOD = MCTyear - MCTbaseline/SDpooled, where MCTyear is the Measure of Central Tendency for the year of interest, MCTbaseline is the Measure of Central Tendency for 2015, and SDpooled is 
the pooled standard deviation.  "b" =  indicates baseline year, and is considered to be the first year RG_TN was sampled (RG_T2 was sampled in 2014).

Table H.F.11: Statistical Comparison of Benthic Invertebrate Community Endpoints Between Downstream and 

Upstream Transects and Time, Koocanusa Reservoir Monitoring Program, 2014 to 2018

Endpoint

T
ra

n
s

fo
rm

a
ti

o
n

ANOVA P-Values
Year

MCT

Q3. Have there been changes 

within upstream and 

downstream sites over time?

US vs. DS MOD
a

US vs. DS 

Contrast
b

Temporal 

Differences

Temporal MOD 

vs Baseline
c

-1.44
-0.157

b
-

NMDS 3 none 0.752 0.730 <0.01 ns ns
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Table H.G.1: Hoop Net Records for Fish Caught in Koocanusa Reservoir, April 2018
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RG_SC_HN_01_20180424 medium 623775 5461216 24-Apr-18 25-Apr-18 12:23 9:30 21.1 1.3 1.5 0.880 0 0 0 0 0 0 0 0 0 0 0 0

RG_SC_HN_02_20180424 medium 625743 5458191 24-Apr-18 25-Apr-18 13:45 10:45 21.0 1.5 2.0 0.875 0 0 0 0 0 0 0 0 0 0 0 0

RG_SC_HN_03_20180425 medium 625706 5457684 25-Apr-18 26-Apr-18 10:30 9:30 23.0 1.0 1.5 0.958 0 0 0 0 0 0 0 0 0 1 0 1.14

RG_SC_HN_04_20180425 medium 625628 5457337 25-Apr-18 26-Apr-18 11:20 9:50 22.5 1.3 1.8 0.938 0 0 0 0 0 0 0 0 0 2 0 2.09

RG_SC_HN_05_20180426 medium 625706 5457684 26-Apr-18 27-Apr-18 9:43 9:25 23.7 1.2 1.7 0.987 0 0 0 1 0 1.01 0 0 0 4 0 4.27

RG_SC_HN_06_20180426 medium 625628 5457337 26-Apr-18 27-Apr-18 10:00 10:46 24.8 1.2 1.7 1.03 0 0 0 0 0 0 0 0 0 34 0 34.4

RG_SC_HN_07_20180427 medium 625476 5458232 27-Apr-18 28-Apr-18 10:30 9:15 22.7 1.0 1.5 0.948 0 0 0 0 0 0 0 0 0 16 0 15.5

RG_SC_HN_08_20180427 medium 625621 5457346 27-Apr-18 28-Apr-18 11:10 10:30 23.3 1.0 1.3 0.972 0 0 0 1 0 1.03 0 0 0 37 0 39.0

RG_SC_HN_09_20180428 medium 625666 5458230 28-Apr-18 29-Apr-18 9:35 9:30 23.9 0.0 1.5 1.00 0 0 0 0 0 0 0 0 0 13 0 13.4

RG_SC_HN_10_20180428 medium 625621 5457346 28-Apr-18 29-Apr-18 10:00 9:00 23.0 1.0 1.5 0.958 0 0 0 0 0 0 0 0 0 7 0 7.02

208 - - 9.55 0 0 0 2 0 0.21 (0.31) 0 0 0 114 0 11.9 (10.2)

RG_ER_HN_01_20180425 medium 627997 5447625 25-Apr-18 26-Apr-18 9:15 10:08 24.9 0.5 1.0 1.04 0 0 0 0 0 0 0 0 0 4 0 3.86

RG_ER_HN_02_20180425 medium 628268 5448201 25-Apr-18 26-Apr-18 9:50 9:35 23.8 0.1 0.7 0.990 0 0 0 0 0 0 0 0 0 37 0 37.4

RG_ER_HN_03_20180426 medium 628268 5448201 26-Apr-18 27-Apr-18 9:45 11:25 25.7 0.5 1.0 0.990 0 0 0 0 0 0 0 0 0 38 0 35.5

RG_ER_HN_04_20180426 medium 627997 5447625 26-Apr-18 27-Apr-18 10:12 10:15 24.0 0.1 0.7 1.07 0 0 0 1 0 0.935 0 0 0 2 0 1.87

RG_ER_HN_05_20180427 medium 628268 5448201 27-Apr-18 28-Apr-18 10:30 12:05 25.6 0.5 1.0 1.07 0 0 0 0 0 0 0 0 0 2 0 1.88

RG_ER_HN_06_20180427 medium 627997 5447625 27-Apr-18 28-Apr-18 11:40 9:15 21.6 0.1 0.7 0.899 0 0 0 0 0 0 0 0 0 16 0 17.8

RG_ER_HN_07_20180428 medium 627997 5447625 28-Apr-18 29-Apr-18 10:00 9:03 23.1 0.1 0.7 0.960 1 0 1.04 0 0 0 0 0 0 2 0 2.08

RG_ER_HN_08_20180428 medium 628268 5448201 28-Apr-18 29-Apr-18 12:25 9:40 21.3 0.5 1.0 0.885 0 0 0 0 0 0 1 0 1.13 17 0 19.2

RG_ER_HN_09_20180429 medium 628268 5448201 29-Apr-18 29-Apr-18 9:45 13:15 3.5 0.5 1.0 0.146 0 0 0 0 0 0 0 0 0 1 0 6.86

193.3 - - 8.04 1 0 0.12 (0.27) 1 0 0.12 (0.24) 1 0 0.12 (0.29) 119 0 14.8 (11.0)

RG_GC_HN_01_20180424 medium 630804 5436413 24-Apr-18 25-Apr-18 12:45 9:45 21.0 1.0 1.0 0.875 0 0 0 1 0 1.14 0 0 0 11 0 13

RG_GC_HN_02_20180424 medium 630920 5436384 24-Apr-18 25-Apr-18 13:18 11:48 22.5 1.4 1.6 0.938 0 0 0 0 0 0 1 0 1.07 1 0 1.07

43.5 - - 1.81 0 0 0 1 0 0.552 1 0 0.552 12 0 6.62

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the hoop net sets in one area. 95% confidence intervals calculated where a sufficient sampling number of events occurred.

Sand 
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Gold 
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Total

Total

Total

Elk 
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Burbot Largescale SuckerBull Trout

Area Size

Location
(11U, NAD83)

Set Date
Removal 

Date

Brook Trout

Set 
Time

Removal 
Time

 Fishing 
Hours 
(hrs)

Depth 
Range 

(m)

Effort 
(Fishing 

days)
Station
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Table H.G.1: Hoop Net Records for Fish Caught in Koocanusa Reservoir, April 2018
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RG_SC_HN_01_20180424 medium 623775 5461216 24-Apr-18 25-Apr-18 12:23 9:30 21.1 1.3 1.5 0.880 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_SC_HN_02_20180424 medium 625743 5458191 24-Apr-18 25-Apr-18 13:45 10:45 21.0 1.5 2.0 0.875 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_SC_HN_03_20180425 medium 625706 5457684 25-Apr-18 26-Apr-18 10:30 9:30 23.0 1.0 1.5 0.958 2 1 2.09 1 1 1.04 0 0 0 0 0 0 0 0 0

RG_SC_HN_04_20180425 medium 625628 5457337 25-Apr-18 26-Apr-18 11:20 9:50 22.5 1.3 1.8 0.938 4 0 4.27 3 3 3.20 0 0 0 0 0 0 0 0 0

RG_SC_HN_05_20180426 medium 625706 5457684 26-Apr-18 27-Apr-18 9:43 9:25 23.7 1.2 1.7 0.987 2 0 2.03 0 0 0 1 1 0.042 0 0 0 1 0 1

RG_SC_HN_06_20180426 medium 625628 5457337 26-Apr-18 27-Apr-18 10:00 10:46 24.8 1.2 1.7 1.03 9 0 8.72 12 12 11.6 0 0 0 0 0 0 0 0 0

RG_SC_HN_07_20180427 medium 625476 5458232 27-Apr-18 28-Apr-18 10:30 9:15 22.7 1.0 1.5 0.948 0 0 0 7 7 7.38 0 0 0 0 0 0 0 0 0

RG_SC_HN_08_20180427 medium 625621 5457346 27-Apr-18 28-Apr-18 11:10 10:30 23.3 1.0 1.3 0.972 4 0 4.11 4 4 4.11 0 0 0 0 0 0 0 0 0

RG_SC_HN_09_20180428 medium 625666 5458230 28-Apr-18 29-Apr-18 9:35 9:30 23.9 0.0 1.5 1.00 5 0 5.02 1 1 1.00 0 0 0 0 0 0 0 0 0

RG_SC_HN_10_20180428 medium 625621 5457346 28-Apr-18 29-Apr-18 10:00 9:00 23.0 1.0 1.5 0.958 4 0 4.17 3 3 3.13 0 0 0 0 0 0 0 0 0

208 - - 9.55 30 1 3.1 (2.0) 31 31 3.2 (2.7) 1 1 0.10 (0.01) 0 0 0 1 0 0.10 (0.23)

RG_ER_HN_01_20180425 medium 627997 5447625 25-Apr-18 26-Apr-18 9:15 10:08 24.9 0.5 1.0 1.04 0 0 0 25 25 24.1 2 2 1.93 0 0 0 0 0 0

RG_ER_HN_02_20180425 medium 628268 5448201 25-Apr-18 26-Apr-18 9:50 9:35 23.8 0.1 0.7 0.990 1 0 1.01 21 21 21.2 1 1 1.01 0 0 0 0 0 0

RG_ER_HN_03_20180426 medium 628268 5448201 26-Apr-18 27-Apr-18 9:45 11:25 25.7 0.5 1.0 0.990 1 0 0.935 5 2 4.68 0 0 0 0 0 0 0 0 0

RG_ER_HN_04_20180426 medium 627997 5447625 26-Apr-18 27-Apr-18 10:12 10:15 24.0 0.1 0.7 1.07 1 0 0.935 3 1 2.81 0 0 0 0 0 0 0 0 0

RG_ER_HN_05_20180427 medium 628268 5448201 27-Apr-18 28-Apr-18 10:30 12:05 25.6 0.5 1.0 1.07 1 0 0.938 19 9 17.8 0 0 0 0 0 0 0 0 0

RG_ER_HN_06_20180427 medium 627997 5447625 27-Apr-18 28-Apr-18 11:40 9:15 21.6 0.1 0.7 0.899 1 0 1.11 14 9 15.6 7 7 7.78 0 0 0 0 0 0

RG_ER_HN_07_20180428 medium 627997 5447625 28-Apr-18 29-Apr-18 10:00 9:03 23.1 0.1 0.7 0.960 0 0 0 0 0 0 2 2 2.08 0 0 0 0 0 0

RG_ER_HN_08_20180428 medium 628268 5448201 28-Apr-18 29-Apr-18 12:25 9:40 21.3 0.5 1.0 0.885 7 0 7.91 16 16 18.1 2 2 2.26 0 0 0 0 0 0

RG_ER_HN_09_20180429 medium 628268 5448201 29-Apr-18 29-Apr-18 9:45 13:15 3.5 0.5 1.0 0.146 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

193.3 - - 8.04 12 0 1.5 (1.9) 103 83 12.8 (7.4) 14 14 1.7 (1.9) 0 0 0 0 0 0

RG_GC_HN_01_20180424 medium 630804 5436413 24-Apr-18 25-Apr-18 12:45 9:45 21.0 1.0 1.0 0.875 2 0 2.29 0 0 0 0 0 0 6 0 6.86 1 0 1.14

RG_GC_HN_02_20180424 medium 630920 5436384 24-Apr-18 25-Apr-18 13:18 11:48 22.5 1.4 1.6 0.938 4 0 4.27 0 0 0 0 0 0 0 0 0 8 8 8.53

43.5 - - 1.81 6 0 3.31 0 0 0 0 0 0 6 0 3.31 9 8 4.97

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the hoop net sets in one area. 95% confidence intervals calculated where a sufficient sampling number of events occurred.
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Table H.G.2: Gill Netting Catch Record and Catch-Per-Unit-Effort (CPUE) Data for Fish Sampling Conducted in April 2018
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RG_SC_GN_01_20180424 625656 5458178 15.2 2 1.5 2.0 24-Apr-18 24-Apr-18 14:20 14:35 0.250 0.0381 0 0 0 0 0 0 0 0 0 0 0 0 2 0 52.5 7 6 184 0 0 0 0 0 0
RG_SC_GN_02_20180424 625656 5458178 15.2 2 1.5 2.0 24-Apr-18 24-Apr-18 14:45 15:00 0.250 0.0381 0 0 0 0 0 0 1 0 26.2 0 0 0 2 0 52.5 4 4 105 0 0 0 0 0 0
RG_SC_GN_03_20180424 625682 5458216 22.9 1 0.5 1.0 24-Apr-18 24-Apr-18 15:40 15:55 0.250 0.0571 0 0 0 0 0 0 1 0 17.5 0 0 0 2 0 35.0 0 0 0 0 0 0 10 10 175
RG_SC_GN_04_20180424 625685 5458175 15.2 2 0.5 1.5 24-Apr-18 24-Apr-18 15:45 16:00 0.250 0.0381 0 0 0 0 0 0 1 0 26.2 0 0 0 0 0 0 5 5 131 0 0 0 0 0 0
RG_SC_GN_05_20180424 625696 5458147 15.2 2 1.0 2.0 24-Apr-18 24-Apr-18 16:15 16:30 0.250 0.0381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 105 0 0 0 0 0 0
RG_SC_GN_06_20180424 625708 5458166 22.9 1 1.5 2.0 24-Apr-18 24-Apr-18 16:20 16:35 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_07_20180425 625678 5458207 15.2 1 0.8 1.0 25-Apr-18 25-Apr-18 11:35 11:50 0.250 0.0381 0 0 0 0 0 0 1 0 26.2 0 0 0 3 0 78.7 0 0 0 0 0 0 0 0 0
RG_SC_GN_08_20180425 625690 5458173 22.9 2 1.0 1.5 25-Apr-18 25-Apr-18 11:40 11:55 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 35.0 0 0 0 0 0 0
RG_SC_GN_09_20180425 625642 5457311 15.2 2 1.3 2.0 25-Apr-18 25-Apr-18 12:30 12:45 0.250 0.0381 0 0 0 0 0 0 2 0 52.5 0 0 0 0 0 0 18 18 472 0 0 0 0 0 0
RG_SC_GN_10_20180425 625642 5457311 22.9 1 1.0 1.2 25-Apr-18 25-Apr-18 12:40 12:55 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_11_20180425 625642 5457311 15.2 2 1.0 1.4 25-Apr-18 25-Apr-18 12:55 13:10 0.250 0.0381 2 0 52.5 2 0 52.5 2 0 52.5 0 0 0 1 0 26.2 4 2 105 2 0 52.5 0 0 0
RG_SC_GN_12_20180425 625640 5457309 22.9 1 1.0 1.2 25-Apr-18 25-Apr-18 13:00 13:20 0.333 0.0762 1 0 13 0 0 0 0 0 0 0 0 0 2 0 26.2 0 0 0 0 0 0 0 0 0
RG_SC_GN_13_20180425 625642 5457302 15.2 2 1.2 1.8 25-Apr-18 25-Apr-18 13:40 14:00 0.333 0.0508 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 98.4 0 0 0 0 0 0
RG_SC_GN_14_20180425 625649 5457301 15.2 2 1.0 1.4 25-Apr-18 25-Apr-18 14:00 14:15 0.250 0.0381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_15_20180425 625618 5457343 15.2 2 1.5 2.0 25-Apr-18 25-Apr-18 14:15 14:35 0.333 0.0508 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_16_20180425 625618 5457343 15.2 2 1.5 2.0 25-Apr-18 25-Apr-18 14:35 14:55 0.333 0.0508 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_17_20180426 625642 5457302 15.2 2 0.5 1.5 26-Apr-18 26-Apr-18 10:10 10:25 0.250 0.0381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 52.5 0 0 0 0 0 0
RG_SC_GN_18_20180426 625498 5457218 22.9 1 0.5 0.8 26-Apr-18 26-Apr-18 10:15 10:30 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 4 0 70.0 1 1 17.5 0 0 0 0 0 0
RG_SC_GN_19_20180426 625255 5457944 22.9 1 0.5 1.0 26-Apr-18 26-Apr-18 11:15 11:30 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 17.5 0 0 0 2 2 35.0
RG_SC_GN_20_20180426 625553 5458050 15.2 2 1.2 1.7 26-Apr-18 26-Apr-18 11:25 11:40 0.250 0.0381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 26.2 0 0 0 1 1 26.2
RG_SC_GN_21_20180426 625255 5457944 22.9 1 0.5 1.0 26-Apr-18 26-Apr-18 12:00 12:20 0.333 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_22_20180426 625553 5458050 15.2 2 1.2 1.7 26-Apr-18 26-Apr-18 11:45 12:00 0.250 0.0381 0 0 0 0 0 0 0 0 0 0 0 0 1 0 26.2 0 0 0 0 0 0 1 1 26.2
RG_SC_GN_23_20180426 625263 5457898 22.9 1 0.5 1.2 26-Apr-18 26-Apr-18 12:40 12:55 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 17.5
RG_SC_GN_24_20180426 625366 5458018 15.2 2 0.5 1.0 26-Apr-18 26-Apr-18 12:55 13:10 0.250 0.0381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 26.2 0 0 0 0 0 0
RG_SC_GN_25_20180426 625341 5458030 22.9 1 0.5 1.0 26-Apr-18 26-Apr-18 13:00 13:15 0.250 0.0571 0 0 0 0 0 0 1 0 17.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_26_20180426 625646 5457319 22.9 1 1.0 1.2 26-Apr-18 26-Apr-18 13:30 13:45 0.250 0.0571 1 0 17.5 2 0 35.0 1 0 17.5 0 0 0 0 0 0 1 1 17.5 0 0 0 0 0 0
RG_SC_GN_27_20180427 625619 5457347 15.2 2 1.5 1.7 27-Apr-18 27-Apr-18 11:15 11:30 0.250 0.0381 0 0 0 0 0 0 1 0 26.2 0 0 0 0 0 0 0 0 0 2 2 52.5 0 0 0
RG_SC_GN_28_20180427 625475 5458205 15.2 2 0.5 1.0 27-Apr-18 27-Apr-18 11:50 12:05 0.250 0.0381 0 0 0 0 0 0 5 0 131 1 1 26 6 0 157 7 7 184 0 0 0 0 0 0
RG_SC_GN_29_20180427 625476 5458197 22.9 1 0.5 0.8 27-Apr-18 27-Apr-18 11:55 12:15 0.333 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_30_20180427 625706 5457684 22.9 1 0.5 1.2 27-Apr-18 27-Apr-18 15:00 15:15 0.250 0.0571 0 0 0 0 0 0 3 0 52.5 0 0 0 0 0 0 2 0 35.0 0 0 0 2 2 35.0
RG_SC_GN_31_20180427 625649 5457351 22.9 1 0.5 1.5 27-Apr-18 27-Apr-18 15:40 15:55 0.250 0.0571 0 0 0 0 0 0 3 0 52.5 0 0 0 1 0 17.5 1 0 17.5 0 0 0 3 3 52.5
RG_SC_GN_32_20180428 625464 5458223 22.9 1 1.2 1.5 28-Apr-18 28-Apr-18 9:30 9:45 0.250 0.0571 0 0 0 0 0 0 1 0 17.5 0 0 0 0 0 0 1 0 17.5 0 0 0 1 1 17.5
RG_SC_GN_33_20180428 625487 5458198 22.9 1 1.0 1.5 28-Apr-18 28-Apr-18 9:35 9:50 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 17.5
RG_SC_GN_34_20180428 625686 5458247 22.9 1 0.0 1.0 28-Apr-18 28-Apr-18 10:05 10:20 0.250 0.0571 0 0 0 0 0 0 2 0 35.0 0 0 0 3 0 52.5 1 1 17.5 0 0 0 7 7 122
RG_SC_GN_35_20180428 625686 5458247 22.9 1 0.0 1.0 28-Apr-18 28-Apr-18 10:10 10:25 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 2 0 35.0 0 0 0 0 0 0 3 3 52.5
RG_SC_GN_36_20180428 625686 5458247 22.9 1 0.0 1.0 28-Apr-18 28-Apr-18 10:15 10:30 0.250 0.0571 0 0 0 0 0 0 2 0 35.0 0 0 0 2 0 35.0 3 0 52.5 0 0 0 5 5 87.5
RG_SC_GN_37_20180428 625680 5458260 22.9 1 0.5 1.2 28-Apr-18 28-Apr-18 12:00 12:22 0.367 0.0838 0 0 0 0 0 0 10 0 119 0 0 0 8 0 95.4 4 3 47.7 0 0 0 9 9 107
RG_SC_GN_38_20180428 625279 5457941 22.9 1 1.0 1.2 28-Apr-18 28-Apr-18 13:30 13:50 0.333 0.0762 0 0 0 0 0 0 6 0 78.7 0 0 0 3 0 39.4 4 0 52.5 0 0 0 11 11 144
RG_SC_GN_39_20180428 625302 5457948 45.7 1 1.0 1.4 28-Apr-18 28-Apr-18 14:20 14:40 0.333 0.152 1 0 6.56 0 0 0 1 0 6.56 0 0 0 0 0 0 1 0 6.56 0 0 0 3 3 19.7
RG_SC_GN_40_20180429 625668 5458208 68.6 1 0.5 1.2 29-Apr-18 29-Apr-18 9:40 10:00 0.333 0.229 0 0 0 0 0 0 8 0 35.0 0 0 0 11 0 48.1 5 5 21.9 0 0 0 15 15 65.6
RG_SC_GN_41_20180429 625667 5458214 15.2 2 1.2 1.5 29-Apr-18 29-Apr-18 9:50 10:05 0.250 0.0381 0 0 0 0 0 0 2 0 52.5 0 0 0 0 0 0 6 6 157 0 0 0 0 0 0
RG_SC_GN_42_20180429 625667 5458214 15.2 2 1.0 1.5 29-Apr-18 29-Apr-18 10:15 10:30 0.250 0.0381 0 0 0 0 0 0 3 3 78.7 0 0 0 2 0 52.5 1 1 26.2 0 0 0 0 0 0
RG_SC_GN_43_20180429 625662 5458246 68.6 1 1.0 1.5 29-Apr-18 29-Apr-18 11:10 11:30 0.333 0.229 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_44_20180429 625663 5458244 15.2 2 1.5 2.0 29-Apr-18 29-Apr-18 11:15 11:30 0.250 0.0381 0 0 0 0 0 0 14 0 367 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_GN_45_20180429 625302 5457948 68.6 1 1.0 1.2 29-Apr-18 29-Apr-18 13:00 13:20 0.333 0.229 0 0 0 0 0 0 2 0 8.75 0 0 0 0 0 0 4 3 17.5 0 0 0 7 7 30.6

RG_SC_GN_46_20180429 625548 5458144 15.2 2 1.5 2.0 29-Apr-18 29-Apr-18 13:05 13:25 0.333 0.0508 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_SC_GN_47_20180429 625292 5457949 68.6 1 1.0 1.5 29-Apr-18 29-Apr-18 14:00 14:20 0.333 0.229 0 0 0 0 0 0 2 0 8.75 0 0 0 1 0 4.37 1 1 4.37 0 0 0 2 2 8.75
RG_SC_GN_48_20180429 625295 5457951 15.2 2 1.5 2.0 29-Apr-18 29-Apr-18 14:05 14:25 0.333 0.0508 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_SC_GN_49_20180429 625657 5457346 68.6 1 0.5 1.2 29-Apr-18 29-Apr-18 15:00 15:30 0.500 0.343 0 0 0 0 0 0 4 0 11.7 0 0 0 6 0 17.5 2 2 5.83 0 0 0 15 15 43.7

RG_SC_GN_50_20180429 625658 5457344 15.2 2 1.0 1.5 29-Apr-18 29-Apr-18 15:05 15:35 0.500 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 4 0 52.5 1 1 13.1 0 0 0 0 0 0
RG_SC_GN_51_20180430 625646 5457350 30.5 2 1.5 2.0 30-Apr-18 30-Apr-18 9:30 9:52 0.367 0.112 0 0 0 0 0 0 5 0 45 0 0 0 3 0 27 6 6 54 0 0 0 0 0 0
RG_SC_GN_52_20180430 625646 5457350 30.5 2 1.5 2.0 30-Apr-18 30-Apr-18 10:15 10:35 0.333 0.102 1 0 9.84 0 0 0 0 0 0 0 0 0 2 0 19.7 5 5 49.2 0 0 0 0 0 0

15.0 3.90 6 0 1.5 (2.2) 4 0 1.0 (2.4) 84 3 21.5 (15.8) 1 1 0.26 (1.01) 71 0 18.2 (8.7) 111 94 28.4 (21.6) 4 2 1.0 (2.8) 99 99 25.4 (11.1)
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Table H.G.2: Gill Netting Catch Record and Catch-Per-Unit-Effort (CPUE) Data for Fish Sampling Conducted in April 2018
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Removal 
Time

Time 
(hours

)

Effort
(m*hours/ 

100 m)

Northern 
Pikeminnow

Peamouth Chub Redside ShinerMountain WhitefishLargescale SuckerKokanee Rainbow Trout

Area

Location
(11U, NAD83)

Length 
(m)

Depth 
Range 

(m)
Set Date

Removal 
Date

Set 
Time

Bull Trout

Mesh
(inches)

Station ID

RG_ER_GN_01_20180425 628097 5447705 22.9 2 0.5 2.3 25-Apr-18 25-Apr-18 10:15 10:30 0.250 0.0571 0 0 0 0 0 0 5 0 87.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_02_20180425 628002 5447599 22.9 1 0.2 1.0 25-Apr-18 25-Apr-18 10:27 10:45 0.300 0.0686 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 14.6
RG_ER_GN_03a_20180425 22.9 25-Apr-18 25-Apr-18 10:37 11:10 0.550 0.126 0 0 0 0 0 0 2 0 15.9 0 0 0 0 0 0 2 2 15.9 0 0 0 0 0 0
RG_ER_GN_03b_20180425 22.9 25-Apr-18 25-Apr-18 11:15 11:35 0.333 0.0762 0 0 0 0 0 0 1 0 13.1 0 0 0 2 0 26.2 4 4 52.5 0 0 0 0 0 0
RG_ER_GN_03c_20180425 22.9 25-Apr-18 25-Apr-18 11:35 12:00 0.417 0.0952 0 0 0 0 0 0 1 0 10.5 1 0 10.5 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_04a_20180425 22.9 25-Apr-18 25-Apr-18 10:52 11:15 0.383 0.0876 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 57.1
RG_ER_GN_04b_20180425 22.9 25-Apr-18 25-Apr-18 11:24 11:55 0.517 0.118 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 50.8 0 0 0 2 2 16.9
RG_ER_GN_05_20180425 628325 5448260 22.9 2 1.2 0.8 25-Apr-18 25-Apr-18 13:18 13:35 0.283 0.0648 0 0 0 0 0 0 1 0 15.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_06a_20180425 22.9 25-Apr-18 25-Apr-18 13:23 13:35 0.200 0.0457 0 0 0 0 0 0 1 0 21.9 1 0 21.9 0 0 0 0 0 0 0 0 0 5 5 109
RG_ER_GN_06b_20180425 22.9 25-Apr-18 25-Apr-18 13:52 14:13 0.350 0.0800 0 0 0 0 0 0 0 0 0 0 0 0 1 0 12.5 0 0 0 0 0 0 0 0 0
RG_ER_GN_06c_20180425 22.9 25-Apr-18 25-Apr-18 14:19 16:45 2.43 0.556 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1.80
RG_ER_GN_07_20180425 628314 5448248 22.9 2 0.5 0.5 25-Apr-18 25-Apr-18 13:40 13:55 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_08_20180425 628636 5448484 22.9 2 0.9 1.5 25-Apr-18 25-Apr-18 14:10 14:30 0.333 0.0762 0 0 0 0 0 0 2 0 26.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_09_20180425 627996 5447709 22.9 1 1.1 1.6 25-Apr-18 25-Apr-18 14:45 15:00 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 52.5 0 0 0 9 9 157
RG_ER_GN_10_20180425 628121 5447376 22.9 2 0.8 2.0 25-Apr-18 25-Apr-18 14:55 15:10 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_11_20180426 627914 5447150 22.9 1 0.4 0.6 26-Apr-18 26-Apr-18 10:45 11:00 0.250 0.0572 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 87.5 0 0 0 4 4 70.0
RG_ER_GN_12_20180426 627997 5447625 22.9 1 0.6 0.8 26-Apr-18 26-Apr-18 11:13 11:35 0.367 0.0838 0 0 0 0 0 0 0 0 0 1 0 11.9 0 0 0 0 0 0 0 0 0 1 1 11.9
RG_ER_GN_13_20180426 627905 5447460 22.9 1 0.4 0.6 26-Apr-18 26-Apr-18 11:40 11:58 0.300 0.0686 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 3 58.3
RG_ER_GN_14_20180426 627975 5447566 22.9 1 0.2 1.0 26-Apr-18 26-Apr-18 12:03 12:23 0.333 0.0762 0 0 0 0 0 0 1 0 13.1 0 0 0 1 0 13.1 2 0 26.2 0 0 0 2 2 26.2
RG_ER_GN_15_20180426 627975 5447566 22.9 1 0.2 1.0 26-Apr-18 26-Apr-18 12:28 12:48 0.333 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 1 0 13.1 3 3 39.4 0 0 0 2 2 26.2
RG_ER_GN_16_20180426 627975 5447566 22.9 1 0.2 1.0 26-Apr-18 26-Apr-18 12:56 13:10 0.233 0.0533 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 75.0 0 0 0 3 3 56.2
RG_ER_GN_17_20180426 627975 5447566 22.9 1 0.2 1.0 26-Apr-18 26-Apr-18 13:15 13:30 0.250 0.0571 0 0 0 0 0 0 1 0 17.5 0 0 0 0 0 0 1 0 17.5 0 0 0 0 0 0
RG_ER_GN_18_20180427 628299 5448226 22.9 1 1.0 1.0 27-Apr-18 27-Apr-18 11:45 12:00 0.250 0.0571 0 0 0 0 0 0 2 0 35.0 0 0 0 0 0 0 3 2 52.5 0 0 0 0 0 0
RG_ER_GN_19_20180427 628299 5448226 22.9 1 1.0 1.0 27-Apr-18 27-Apr-18 12:15 12:45 0.500 0.114 0 0 0 0 0 0 1 0 8.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_20_20180427 628299 5448226 22.9 1 1.0 1.0 27-Apr-18 27-Apr-18 12:55 13:10 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_21_20180427 627989 5447672 22.9 1 0.5 1.5 27-Apr-18 27-Apr-18 14:20 14:40 0.333 0.0762 0 0 0 0 0 0 1 0 13.1 0 0 0 0 0 0 0 0 0 0 0 0 5 5 65.6
RG_ER_GN_22_20180427 627950 5447580 22.9 1 0.8 1.0 27-Apr-18 27-Apr-18 15:30 15:48 0.300 0.0686 0 0 0 0 0 0 3 0 43.7 0 0 0 1 0 14.6 3 0 43.7 0 0 0 3 3 43.7
RG_ER_GN_23_20180427 627950 5447580 22.9 1 1.0 1.0 27-Apr-18 27-Apr-18 15:55 16:25 0.500 0.114 0 0 0 0 0 0 4 0 35.0 0 0 0 0 0 0 6 0 52.5 0 0 0 1 1 8.75
RG_ER_GN_24_20180428 628291 5448202 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 9:05 9:23 0.300 0.0686 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 14.6 0 0 0 0 0 0
RG_ER_GN_25_20180428 628291 5448702 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 9:25 9:45 0.333 0.0762 0 0 0 1 0 13.1 1 0 13.1 1 0 13.1 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_26_20180428 628271 5448196 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 9:30 10:00 0.500 0.114 0 0 0 0 0 0 2 0 17.5 0 0 0 0 0 0 1 0 8.75 0 0 0 1 1 8.75
RG_ER_GN_27_20180428 628291 5448702 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 10:10 10:35 0.417 0.0952 0 0 0 0 0 0 2 0 21.0 0 0 0 0 0 0 1 1 10.5 0 0 0 0 0 0
RG_ER_GN_28_20180428 628246 5448175 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 10:20 10:45 0.417 0.0952 0 0 0 0 0 0 2 0 21.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_29_20180428 628291 5448702 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 10:40 11:05 0.417 0.0952 0 0 0 0 0 0 1 0 10.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_30_20180428 628246 5448175 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 10:55 11:20 0.417 0.0952 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_31_20180428 627947 5447561 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 12:00 12:25 0.417 0.0952 0 0 0 0 0 0 2 0 21.0 0 0 0 0 0 0 2 1 21.0 0 0 0 14 14 147
RG_ER_GN_32_20180428 627947 5447561 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 12:35 13:00 0.417 0.0952 0 0 0 0 0 0 1 0 10.5 0 0 0 1 0 10.5 1 0 10.5 0 0 0 3 3 31.5
RG_ER_GN_33_20180428 627978 5447571 22.9 2 1.0 1.5 28-Apr-18 28-Apr-18 12:45 13:05 0.333 0.0762 0 0 0 0 0 0 1 0 13.1 1 0 13.1 0 0 0 1 1 13.1 0 0 0 0 0 0
RG_ER_GN_34_20180428 627947 5447561 22.9 1 1.0 1.5 28-Apr-18 28-Apr-18 13:15 13:40 0.417 0.0952 0 0 0 0 0 0 2 0 21.0 0 0 0 0 0 0 1 0 10.5 0 0 0 2 2 21.0
RG_ER_GN_35_20180428 627978 5447571 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 13:20 13:43 0.383 0.0876 0 0 0 0 0 0 8 0 91.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_36_20180428 627947 5447561 22.9 1 1.0 1.5 28-Apr-18 28-Apr-18 13:45 14:10 0.417 0.0953 0 0 0 0 0 0 2 0 21.0 0 0 0 0 0 0 0 0 0 0 0 0 3 2 31.5
RG_ER_GN_37_20180428 627978 5447571 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 14:06 14:30 0.400 0.0914 0 0 0 0 0 0 2 0 21.9 0 0 0 0 0 0 1 1 10.9 0 0 0 0 0 0
RG_ER_GN_38_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 9:55 10:10 0.250 0.0571 0 0 0 1 0 17.5 0 0 0 0 0 0 1 0 17.5 1 0 17.5 0 0 0 6 6 105
RG_ER_GN_39_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 10:00 10:30 0.500 0.114 1 0 8.75 0 0 0 27 0 236 0 0 0 1 0 8.75 3 3 26.2 0 0 0 0 0 0
RG_ER_GN_40_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 10:30 11:00 0.500 0.114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7 61.2
RG_ER_GN_41_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 11:10 11:45 0.583 0.133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_42_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 11:40 12:15 0.583 0.133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 7.50 0 0 0 4 4 30.0
RG_ER_GN_43_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 11:45 12:20 0.583 0.133 0 0 0 0 0 0 4 0 30.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_44_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 12:40 13:00 0.333 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 26.2 0 0 0 0 0 0
RG_ER_GN_45_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 12:45 13:05 0.333 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 13.1 0 0 0 0 0 0
RG_ER_GN_46_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 13:05 13:45 0.667 0.152 0 0 0 0 0 0 3 0 19.7 1 0 6.56 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_47_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 13:10 13:40 0.500 0.114 0 0 0 0 0 0 2 0 17.5 0 0 0 0 0 0 3 3 26.2 0 0 0 4 4 35.0
RG_ER_GN_48_20180429 627945 5447545 22.9 1 1.0 1.0 29-Apr-18 29-Apr-18 13:25 14:00 0.583 0.133 0 0 0 0 0 0 0 0 0 0 0 0 1 0 7.50 0 0 0 0 0 0 2 2 15.0
RG_ER_GN_49_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 13:45 14:05 0.333 0.0762 0 0 0 0 0 0 2 0 26.2 0 0 0 0 0 0 2 2 26.2 0 0 0 0 0 0
RG_ER_GN_50_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 13:40 14:05 0.417 0.0952 0 0 0 0 0 0 2 0 21.0 0 0 0 0 0 0 1 1 10.5 0 0 0 1 1 10.5
RG_ER_GN_51_20180429 627945 5447545 22.9 1 1.0 1.0 29-Apr-18 29-Apr-18 14:00 14:30 0.500 0.114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 17.5 0 0 0 1 1 8.75

0.90.21

2.20.525447738628092

0.515448177628231

5447591627994

Elk 
River

1.2
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Table H.G.2: Gill Netting Catch Record and Catch-Per-Unit-Effort (CPUE) Data for Fish Sampling Conducted in April 2018
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Removal 
Time

Time 
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)
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(m*hours/ 

100 m)

Northern 
Pikeminnow

Peamouth Chub Redside ShinerMountain WhitefishLargescale SuckerKokanee Rainbow Trout

Area

Location
(11U, NAD83)

Length 
(m)

Depth 
Range 

(m)
Set Date

Removal 
Date

Set 
Time

Bull Trout

Mesh
(inches)

Station ID

RG_ER_GN_52_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 14:05 14:40 0.583 0.133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 15.0 0 0 0 0 0 0
RG_ER_GN_53_20180430 627945 5447569 22.9 1 1.2 1.2 30-Apr-18 30-Apr-18 14:05 14:45 0.667 0.152 0 0 0 0 0 0 2 0 13.1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 6.56
RG_ER_GN_54_20180430 627941 5447551 15.2 2 1.0 1.0 30-Apr-18 30-Apr-18 10:30 11:00 0.500 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_55_20180430 627951 5447557 22.9 2 1.0 1.0 30-Apr-18 30-Apr-18 10:35 11:05 0.500 0.114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_56_20180430 627941 5447551 15.2 2 1.0 1.0 30-Apr-18 30-Apr-18 11:05 11:45 0.667 0.101 0 0 0 0 0 0 2 0 19.7 0 0 0 0 0 0 1 1 9.9 0 0 0 0 0 0
RG_ER_GN_57_20180430 627951 5447557 22.9 2 1.0 1.0 30-Apr-18 30-Apr-18 11:10 11:50 0.667 0.152 0 0 0 0 0 0 2 0 13.1 0 0 0 0 0 0 2 2 13.1 0 0 0 0 0 0
RG_ER_GN_58_20180430 627941 5447551 15.2 2 1.0 1.0 30-Apr-18 30-Apr-18 11:55 12:35 0.667 0.101 0 0 0 0 0 0 1 0 9.87 0 0 0 0 0 0 2 2 19.7 0 0 0 0 0 0
RG_ER_GN_59_20180430 627951 5447557 22.9 2 1.0 1.0 30-Apr-18 30-Apr-18 12:10 12:45 0.583 0.133 0 0 0 0 0 0 2 0 15.0 0 0 0 0 0 0 1 1 7.50 0 0 0 0 0 0
RG_ER_GN_60_20180430 627941 5447551 15.2 2 1.0 1.0 30-Apr-18 30-Apr-18 13:15 13:55 0.667 0.101 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_GN_61_20180430 627951 5447557 22.9 2 1.0 1.0 30-Apr-18 30-Apr-18 13:25 14:05 0.667 0.152 0 0 0 0 0 0 2 0 13.1 0 0 0 0 0 0 4 4 26.2 0 0 0 0 0 0

29.7 6.60 1 0 0.15 (0.26) 2 0 0.30 (0.66) 103 0 15.6 (8.0) 6 0 0.91 (0.98) 10 0 1.5 (1.3) 79 43 12.0 (4.8) 0 0 0 97 95 14.7 (8.5)
RG_GC_GN_01_20180424 630930 5436332 22.9 1 1.8 2.0 24-Apr-18 24-Apr-18 13:39 13:50 0.183 0.0419 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 23.9 0 0 0 1 1 23.9
RG_GC_GN_02_20180424 630392 5436392 22.9 1 1.4 2.3 24-Apr-18 24-Apr-18 14:05 14:29 0.400 0.0914 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 10.9
RG_GC_GN_03_20180424 630820 5436416 22.9 1 1.0 1.0 24-Apr-18 24-Apr-18 14:38 15:02 0.400 0.0914 0 0 0 0 0 0 2 0 21.9 0 0 0 0 0 0 0 0 0 0 0 0 2 2 21.9
RG_GC_GN_04_20180425 630816 5436404 22.9 1 1.0 1.0 25-Apr-18 25-Apr-18 12:16 12:39 0.383 0.0876 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GC_GN_05_20180425 630841 5436362 15.2 2 1.0 1.0 25-Apr-18 25-Apr-18 12:22 13:01 0.650 0.0991 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 30.3 0 0 0 0 0 0
RG_GC_GN_06_20180425 630828 5436368 22.9 1 1.0 1.0 25-Apr-18 25-Apr-18 12:41 13:16 0.583 0.133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 15.0
RG_GC_GN_07_20180425 630838 5436402 15.2 2 1.0 1.0 25-Apr-18 25-Apr-18 13:05 13:24 0.317 0.0483 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GC_GN_08_20180425 630844 5436312 22.9 1 1.0 1.0 25-Apr-18 25-Apr-18 13:21 13:48 0.450 0.103 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GC_GN_09_20180425 630839 5436403 22.9 1 1.0 1.0 25-Apr-18 25-Apr-18 14:05 14:20 0.250 0.0571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 17.5
RG_GC_GN_10_20180425 630908 5436382 15.2 2 1.0 1.0 25-Apr-18 25-Apr-18 14:08 14:30 0.367 0.0559 0 0 0 0 0 0 0 0 0 0 0 0 2 0 35.8 5 5 89.5 0 0 0 0 0 0
RG_GC_GN_11_20180426 630970 5436354 22.9 1 1.0 2.8 26-Apr-18 26-Apr-18 9:02 9:20 0.300 0.0686 0 0 0 0 0 0 0 0 0 0 0 0 1 0 14.6 0 0 0 0 0 0 0 0 0
RG_GC_GN_12_20180426 630822 5436416 15.2 2 0.7 0.9 26-Apr-18 26-Apr-18 9:06 9:30 0.400 0.0610 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GC_GN_13a_20180426 61.0 26-Apr-18 26-Apr-18 10:24 10:40 0.267 0.163 0 0 0 0 0 0 3 0 18.5 0 0 0 0 0 0 2 2 12.3 0 0 0 0 0 0
RG_GC_GN_13b_20180426 61.0 26-Apr-18 26-Apr-18 10:50 11:05 0.250 0.152 0 0 0 0 0 0 3 0 19.7 0 0 0 0 0 0 19 19 125 0 0 0 0 0 0
RG_GC_GN_13c_20180426 61.0 26-Apr-18 26-Apr-18 11:40 12:05 0.417 0.254 0 0 0 0 0 0 8 0 31.5 0 0 0 8 0 31.5 57 57 224 0 0 0 0 0 0
RG_GC_GN_14_20180426 630867 5436467 22.6 1 0.9 1.2 26-Apr-18 26-Apr-18 10:36 11:00 0.400 0.0902 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 22.2 0 0 0 3 3 33.2
RG_GC_GN_15_20180426 630810 5436325 22.9 1 0.5 0.8 26-Apr-18 26-Apr-18 11:30 11:55 0.417 0.0953 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 10.5 0 0 0 0 0 0
RG_GC_GN_16a_20180426 22.9 26-Apr-18 26-Apr-18 13:08 13:25 0.283 0.0648 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 30.9
RG_GC_GN_16b_20180426 22.9 26-Apr-18 26-Apr-18 13:34 13:50 0.267 0.0610 0 0 0 0 0 0 2 0 32.8 0 0 0 0 0 0 0 0 0 0 0 0 1 1 16.4
RG_GC_GN_17_20180426 630846 5436426 15.2 1 0.3 1.1 26-Apr-18 26-Apr-18 13:18 13:45 0.450 0.0686 0 0 0 0 0 0 0 0 0 2 0 29.2 0 0 0 7 0 102 0 0 0 3 3 43.7
RG_GC_GN_18_20180427 630940 5436318 61.0 2 1.6 1.9 27-Apr-18 27-Apr-18 10:30 10:50 0.333 0.203 0 0 0 1 0 4.92 6 0 29.5 0 0 0 10 0 49.2 59 59 290 0 0 0 0 0 0
RG_GC_GN_19_20180427 631168 5436072 22.9 1 2.3 2.0 27-Apr-18 27-Apr-18 10:35 10:55 0.333 0.0762 0 0 0 0 0 0 1 0 13.1 1 0 13.1 1 0 13.1 3 0 39.4 0 0 0 10 10 131
RG_GC_GN_20_20180427 631193 5436049 15.2 1 2.3 2.3 27-Apr-18 27-Apr-18 10:40 11:05 0.417 0.0635 1 0 15.7 0 0 0 0 0 0 0 0 0 0 0 0 2 0 31.5 0 0 0 12 12 189
RG_GC_GN_21_20180428 631166 5436079 15.2 1 0.8 2.2 28-Apr-18 28-Apr-18 9:30 10:00 0.500 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 13.1
RG_GC_GN_22_20180428 631212 5436344 22.9 1 1.0 0.9 28-Apr-18 28-Apr-18 9:35 10:05 0.500 0.114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GC_GN_23_20180428 631240 5436005 22.9 1 1.1 1.3 28-Apr-18 28-Apr-18 10:20 10:40 0.333 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GC_GN_24a_20180428 15.2 28-Apr-18 28-Apr-18 10:25 10:45 0.333 0.0508 1 0 19.7 0 0 0 1 0 19.7 0 0 0 0 0 0 0 0 0 0 0 0 15 15 295
RG_GC_GN_24b_20180428 15.2 28-Apr-18 28-Apr-18 11:35 12:00 0.417 0.0635 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 16 252
RG_GC_GN_24c_20180428 15.2 28-Apr-18 28-Apr-18 12:40 13:05 0.417 0.0635 0 0 0 0 0 0 1 0 15.7 0 0 0 0 0 0 1 0 15.7 0 0 0 11 11 173
RG_GC_GN_25a_20180428 15.2 28-Apr-18 28-Apr-18 11:40 12:10 0.500 0.0762 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 22 289
RG_GC_GN_25b_20180428 15.2 28-Apr-18 28-Apr-18 12:35 13:09 0.567 0.0864 0 0 0 0 0 0 1 0 11.6 0 0 0 2 0 23.2 1 0 11.6 0 0 0 7 7 81.1
RG_GC_GN_25c_20180428 15.2 28-Apr-18 28-Apr-18 13:25 14:10 0.750 0.114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 8.75 0 0 0 2 2 17.5
RG_GC_GN_26_20180428 631305 5435916 22.9 1 1.7 2.3 28-Apr-18 28-Apr-18 13:15 13:50 0.583 0.133 0 0 0 0 0 0 0 0 0 1 0 7.50 0 0 0 0 0 0 0 0 0 0 0 0

13.4 3.08 2 0 0.65 (1.53) 1 0 0.32 (0.30) 28 0 9.1 (3.8) 4 0 1.3 (2.0) 24 0 7.8 (4.3) 164 146 53.2 (23.6) 0 0 0 112 112 36.3 (31.2)

a CPUE denotes catch per unit effort (#fish/100 m hour).  95% confidence intervals presented in brackets.

5435969631262

1.40.825436351630865

1.21.115436345630864

Elk 
River

Total

Gold 
Creek

1.51.215435946631279

1.21.11

Total
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Table H.G.2: Gill Netting Catch Record and Catch-Per-Unit-Effort (CPUE) Data for Fish Sampling Conducted in April 2018

Easting Northing

RG_SC_GN_01_20180424 625656 5458178 15.2 2 1.5 2.0 24-Apr-18 24-Apr-18 14:20 14:35 0.250 0.0381
RG_SC_GN_02_20180424 625656 5458178 15.2 2 1.5 2.0 24-Apr-18 24-Apr-18 14:45 15:00 0.250 0.0381
RG_SC_GN_03_20180424 625682 5458216 22.9 1 0.5 1.0 24-Apr-18 24-Apr-18 15:40 15:55 0.250 0.0571
RG_SC_GN_04_20180424 625685 5458175 15.2 2 0.5 1.5 24-Apr-18 24-Apr-18 15:45 16:00 0.250 0.0381
RG_SC_GN_05_20180424 625696 5458147 15.2 2 1.0 2.0 24-Apr-18 24-Apr-18 16:15 16:30 0.250 0.0381
RG_SC_GN_06_20180424 625708 5458166 22.9 1 1.5 2.0 24-Apr-18 24-Apr-18 16:20 16:35 0.250 0.0571
RG_SC_GN_07_20180425 625678 5458207 15.2 1 0.8 1.0 25-Apr-18 25-Apr-18 11:35 11:50 0.250 0.0381
RG_SC_GN_08_20180425 625690 5458173 22.9 2 1.0 1.5 25-Apr-18 25-Apr-18 11:40 11:55 0.250 0.0571
RG_SC_GN_09_20180425 625642 5457311 15.2 2 1.3 2.0 25-Apr-18 25-Apr-18 12:30 12:45 0.250 0.0381
RG_SC_GN_10_20180425 625642 5457311 22.9 1 1.0 1.2 25-Apr-18 25-Apr-18 12:40 12:55 0.250 0.0571
RG_SC_GN_11_20180425 625642 5457311 15.2 2 1.0 1.4 25-Apr-18 25-Apr-18 12:55 13:10 0.250 0.0381
RG_SC_GN_12_20180425 625640 5457309 22.9 1 1.0 1.2 25-Apr-18 25-Apr-18 13:00 13:20 0.333 0.0762
RG_SC_GN_13_20180425 625642 5457302 15.2 2 1.2 1.8 25-Apr-18 25-Apr-18 13:40 14:00 0.333 0.0508
RG_SC_GN_14_20180425 625649 5457301 15.2 2 1.0 1.4 25-Apr-18 25-Apr-18 14:00 14:15 0.250 0.0381
RG_SC_GN_15_20180425 625618 5457343 15.2 2 1.5 2.0 25-Apr-18 25-Apr-18 14:15 14:35 0.333 0.0508
RG_SC_GN_16_20180425 625618 5457343 15.2 2 1.5 2.0 25-Apr-18 25-Apr-18 14:35 14:55 0.333 0.0508
RG_SC_GN_17_20180426 625642 5457302 15.2 2 0.5 1.5 26-Apr-18 26-Apr-18 10:10 10:25 0.250 0.0381
RG_SC_GN_18_20180426 625498 5457218 22.9 1 0.5 0.8 26-Apr-18 26-Apr-18 10:15 10:30 0.250 0.0571
RG_SC_GN_19_20180426 625255 5457944 22.9 1 0.5 1.0 26-Apr-18 26-Apr-18 11:15 11:30 0.250 0.0571
RG_SC_GN_20_20180426 625553 5458050 15.2 2 1.2 1.7 26-Apr-18 26-Apr-18 11:25 11:40 0.250 0.0381
RG_SC_GN_21_20180426 625255 5457944 22.9 1 0.5 1.0 26-Apr-18 26-Apr-18 12:00 12:20 0.333 0.0762
RG_SC_GN_22_20180426 625553 5458050 15.2 2 1.2 1.7 26-Apr-18 26-Apr-18 11:45 12:00 0.250 0.0381
RG_SC_GN_23_20180426 625263 5457898 22.9 1 0.5 1.2 26-Apr-18 26-Apr-18 12:40 12:55 0.250 0.0571
RG_SC_GN_24_20180426 625366 5458018 15.2 2 0.5 1.0 26-Apr-18 26-Apr-18 12:55 13:10 0.250 0.0381
RG_SC_GN_25_20180426 625341 5458030 22.9 1 0.5 1.0 26-Apr-18 26-Apr-18 13:00 13:15 0.250 0.0571
RG_SC_GN_26_20180426 625646 5457319 22.9 1 1.0 1.2 26-Apr-18 26-Apr-18 13:30 13:45 0.250 0.0571
RG_SC_GN_27_20180427 625619 5457347 15.2 2 1.5 1.7 27-Apr-18 27-Apr-18 11:15 11:30 0.250 0.0381
RG_SC_GN_28_20180427 625475 5458205 15.2 2 0.5 1.0 27-Apr-18 27-Apr-18 11:50 12:05 0.250 0.0381
RG_SC_GN_29_20180427 625476 5458197 22.9 1 0.5 0.8 27-Apr-18 27-Apr-18 11:55 12:15 0.333 0.0762
RG_SC_GN_30_20180427 625706 5457684 22.9 1 0.5 1.2 27-Apr-18 27-Apr-18 15:00 15:15 0.250 0.0571
RG_SC_GN_31_20180427 625649 5457351 22.9 1 0.5 1.5 27-Apr-18 27-Apr-18 15:40 15:55 0.250 0.0571
RG_SC_GN_32_20180428 625464 5458223 22.9 1 1.2 1.5 28-Apr-18 28-Apr-18 9:30 9:45 0.250 0.0571
RG_SC_GN_33_20180428 625487 5458198 22.9 1 1.0 1.5 28-Apr-18 28-Apr-18 9:35 9:50 0.250 0.0571
RG_SC_GN_34_20180428 625686 5458247 22.9 1 0.0 1.0 28-Apr-18 28-Apr-18 10:05 10:20 0.250 0.0571
RG_SC_GN_35_20180428 625686 5458247 22.9 1 0.0 1.0 28-Apr-18 28-Apr-18 10:10 10:25 0.250 0.0571
RG_SC_GN_36_20180428 625686 5458247 22.9 1 0.0 1.0 28-Apr-18 28-Apr-18 10:15 10:30 0.250 0.0571
RG_SC_GN_37_20180428 625680 5458260 22.9 1 0.5 1.2 28-Apr-18 28-Apr-18 12:00 12:22 0.367 0.0838
RG_SC_GN_38_20180428 625279 5457941 22.9 1 1.0 1.2 28-Apr-18 28-Apr-18 13:30 13:50 0.333 0.0762
RG_SC_GN_39_20180428 625302 5457948 45.7 1 1.0 1.4 28-Apr-18 28-Apr-18 14:20 14:40 0.333 0.152
RG_SC_GN_40_20180429 625668 5458208 68.6 1 0.5 1.2 29-Apr-18 29-Apr-18 9:40 10:00 0.333 0.229
RG_SC_GN_41_20180429 625667 5458214 15.2 2 1.2 1.5 29-Apr-18 29-Apr-18 9:50 10:05 0.250 0.0381
RG_SC_GN_42_20180429 625667 5458214 15.2 2 1.0 1.5 29-Apr-18 29-Apr-18 10:15 10:30 0.250 0.0381
RG_SC_GN_43_20180429 625662 5458246 68.6 1 1.0 1.5 29-Apr-18 29-Apr-18 11:10 11:30 0.333 0.229
RG_SC_GN_44_20180429 625663 5458244 15.2 2 1.5 2.0 29-Apr-18 29-Apr-18 11:15 11:30 0.250 0.0381
RG_SC_GN_45_20180429 625302 5457948 68.6 1 1.0 1.2 29-Apr-18 29-Apr-18 13:00 13:20 0.333 0.229

RG_SC_GN_46_20180429 625548 5458144 15.2 2 1.5 2.0 29-Apr-18 29-Apr-18 13:05 13:25 0.333 0.0508

RG_SC_GN_47_20180429 625292 5457949 68.6 1 1.0 1.5 29-Apr-18 29-Apr-18 14:00 14:20 0.333 0.229
RG_SC_GN_48_20180429 625295 5457951 15.2 2 1.5 2.0 29-Apr-18 29-Apr-18 14:05 14:25 0.333 0.0508

RG_SC_GN_49_20180429 625657 5457346 68.6 1 0.5 1.2 29-Apr-18 29-Apr-18 15:00 15:30 0.500 0.343

RG_SC_GN_50_20180429 625658 5457344 15.2 2 1.0 1.5 29-Apr-18 29-Apr-18 15:05 15:35 0.500 0.0762
RG_SC_GN_51_20180430 625646 5457350 30.5 2 1.5 2.0 30-Apr-18 30-Apr-18 9:30 9:52 0.367 0.112
RG_SC_GN_52_20180430 625646 5457350 30.5 2 1.5 2.0 30-Apr-18 30-Apr-18 10:15 10:35 0.333 0.102
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Table H.G.2: Gill Netting Catch Record and Catch-Per-Unit-Effort (CPUE) Data for Fish Sampling Conducted in April 2018

Easting Northing

Removal 
Time

Time 
(hours

)

Effort
(m*hours/ 

100 m)
Area

Location
(11U, NAD83)

Length 
(m)

Depth 
Range 

(m)
Set Date

Removal 
Date

Set 
Time

Mesh
(inches)

Station ID

RG_ER_GN_01_20180425 628097 5447705 22.9 2 0.5 2.3 25-Apr-18 25-Apr-18 10:15 10:30 0.250 0.0571
RG_ER_GN_02_20180425 628002 5447599 22.9 1 0.2 1.0 25-Apr-18 25-Apr-18 10:27 10:45 0.300 0.0686
RG_ER_GN_03a_20180425 22.9 25-Apr-18 25-Apr-18 10:37 11:10 0.550 0.126
RG_ER_GN_03b_20180425 22.9 25-Apr-18 25-Apr-18 11:15 11:35 0.333 0.0762
RG_ER_GN_03c_20180425 22.9 25-Apr-18 25-Apr-18 11:35 12:00 0.417 0.0952
RG_ER_GN_04a_20180425 22.9 25-Apr-18 25-Apr-18 10:52 11:15 0.383 0.0876
RG_ER_GN_04b_20180425 22.9 25-Apr-18 25-Apr-18 11:24 11:55 0.517 0.118
RG_ER_GN_05_20180425 628325 5448260 22.9 2 1.2 0.8 25-Apr-18 25-Apr-18 13:18 13:35 0.283 0.0648
RG_ER_GN_06a_20180425 22.9 25-Apr-18 25-Apr-18 13:23 13:35 0.200 0.0457
RG_ER_GN_06b_20180425 22.9 25-Apr-18 25-Apr-18 13:52 14:13 0.350 0.0800
RG_ER_GN_06c_20180425 22.9 25-Apr-18 25-Apr-18 14:19 16:45 2.43 0.556
RG_ER_GN_07_20180425 628314 5448248 22.9 2 0.5 0.5 25-Apr-18 25-Apr-18 13:40 13:55 0.250 0.0571
RG_ER_GN_08_20180425 628636 5448484 22.9 2 0.9 1.5 25-Apr-18 25-Apr-18 14:10 14:30 0.333 0.0762
RG_ER_GN_09_20180425 627996 5447709 22.9 1 1.1 1.6 25-Apr-18 25-Apr-18 14:45 15:00 0.250 0.0571
RG_ER_GN_10_20180425 628121 5447376 22.9 2 0.8 2.0 25-Apr-18 25-Apr-18 14:55 15:10 0.250 0.0571
RG_ER_GN_11_20180426 627914 5447150 22.9 1 0.4 0.6 26-Apr-18 26-Apr-18 10:45 11:00 0.250 0.0572
RG_ER_GN_12_20180426 627997 5447625 22.9 1 0.6 0.8 26-Apr-18 26-Apr-18 11:13 11:35 0.367 0.0838
RG_ER_GN_13_20180426 627905 5447460 22.9 1 0.4 0.6 26-Apr-18 26-Apr-18 11:40 11:58 0.300 0.0686
RG_ER_GN_14_20180426 627975 5447566 22.9 1 0.2 1.0 26-Apr-18 26-Apr-18 12:03 12:23 0.333 0.0762
RG_ER_GN_15_20180426 627975 5447566 22.9 1 0.2 1.0 26-Apr-18 26-Apr-18 12:28 12:48 0.333 0.0762
RG_ER_GN_16_20180426 627975 5447566 22.9 1 0.2 1.0 26-Apr-18 26-Apr-18 12:56 13:10 0.233 0.0533
RG_ER_GN_17_20180426 627975 5447566 22.9 1 0.2 1.0 26-Apr-18 26-Apr-18 13:15 13:30 0.250 0.0571
RG_ER_GN_18_20180427 628299 5448226 22.9 1 1.0 1.0 27-Apr-18 27-Apr-18 11:45 12:00 0.250 0.0571
RG_ER_GN_19_20180427 628299 5448226 22.9 1 1.0 1.0 27-Apr-18 27-Apr-18 12:15 12:45 0.500 0.114
RG_ER_GN_20_20180427 628299 5448226 22.9 1 1.0 1.0 27-Apr-18 27-Apr-18 12:55 13:10 0.250 0.0571
RG_ER_GN_21_20180427 627989 5447672 22.9 1 0.5 1.5 27-Apr-18 27-Apr-18 14:20 14:40 0.333 0.0762
RG_ER_GN_22_20180427 627950 5447580 22.9 1 0.8 1.0 27-Apr-18 27-Apr-18 15:30 15:48 0.300 0.0686
RG_ER_GN_23_20180427 627950 5447580 22.9 1 1.0 1.0 27-Apr-18 27-Apr-18 15:55 16:25 0.500 0.114
RG_ER_GN_24_20180428 628291 5448202 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 9:05 9:23 0.300 0.0686
RG_ER_GN_25_20180428 628291 5448702 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 9:25 9:45 0.333 0.0762
RG_ER_GN_26_20180428 628271 5448196 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 9:30 10:00 0.500 0.114
RG_ER_GN_27_20180428 628291 5448702 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 10:10 10:35 0.417 0.0952
RG_ER_GN_28_20180428 628246 5448175 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 10:20 10:45 0.417 0.0952
RG_ER_GN_29_20180428 628291 5448702 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 10:40 11:05 0.417 0.0952
RG_ER_GN_30_20180428 628246 5448175 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 10:55 11:20 0.417 0.0952
RG_ER_GN_31_20180428 627947 5447561 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 12:00 12:25 0.417 0.0952
RG_ER_GN_32_20180428 627947 5447561 22.9 1 1.0 1.0 28-Apr-18 28-Apr-18 12:35 13:00 0.417 0.0952
RG_ER_GN_33_20180428 627978 5447571 22.9 2 1.0 1.5 28-Apr-18 28-Apr-18 12:45 13:05 0.333 0.0762
RG_ER_GN_34_20180428 627947 5447561 22.9 1 1.0 1.5 28-Apr-18 28-Apr-18 13:15 13:40 0.417 0.0952
RG_ER_GN_35_20180428 627978 5447571 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 13:20 13:43 0.383 0.0876
RG_ER_GN_36_20180428 627947 5447561 22.9 1 1.0 1.5 28-Apr-18 28-Apr-18 13:45 14:10 0.417 0.0953
RG_ER_GN_37_20180428 627978 5447571 22.9 2 1.0 1.0 28-Apr-18 28-Apr-18 14:06 14:30 0.400 0.0914
RG_ER_GN_38_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 9:55 10:10 0.250 0.0571
RG_ER_GN_39_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 10:00 10:30 0.500 0.114
RG_ER_GN_40_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 10:30 11:00 0.500 0.114
RG_ER_GN_41_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 11:10 11:45 0.583 0.133
RG_ER_GN_42_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 11:40 12:15 0.583 0.133
RG_ER_GN_43_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 11:45 12:20 0.583 0.133
RG_ER_GN_44_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 12:40 13:00 0.333 0.0762
RG_ER_GN_45_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 12:45 13:05 0.333 0.0762
RG_ER_GN_46_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 13:05 13:45 0.667 0.152
RG_ER_GN_47_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 13:10 13:40 0.500 0.114
RG_ER_GN_48_20180429 627945 5447545 22.9 1 1.0 1.0 29-Apr-18 29-Apr-18 13:25 14:00 0.583 0.133
RG_ER_GN_49_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 13:45 14:05 0.333 0.0762
RG_ER_GN_50_20180429 627945 5447569 22.9 1 1.2 1.2 29-Apr-18 29-Apr-18 13:40 14:05 0.417 0.0952
RG_ER_GN_51_20180429 627945 5447545 22.9 1 1.0 1.0 29-Apr-18 29-Apr-18 14:00 14:30 0.500 0.114
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Table H.G.2: Gill Netting Catch Record and Catch-Per-Unit-Effort (CPUE) Data for Fish Sampling Conducted in April 2018

Easting Northing

Removal 
Time

Time 
(hours

)

Effort
(m*hours/ 

100 m)
Area

Location
(11U, NAD83)

Length 
(m)

Depth 
Range 

(m)
Set Date

Removal 
Date

Set 
Time

Mesh
(inches)

Station ID

RG_ER_GN_52_20180429 627949 5447559 22.9 2 1.0 1.0 29-Apr-18 29-Apr-18 14:05 14:40 0.583 0.133
RG_ER_GN_53_20180430 627945 5447569 22.9 1 1.2 1.2 30-Apr-18 30-Apr-18 14:05 14:45 0.667 0.152
RG_ER_GN_54_20180430 627941 5447551 15.2 2 1.0 1.0 30-Apr-18 30-Apr-18 10:30 11:00 0.500 0.0762
RG_ER_GN_55_20180430 627951 5447557 22.9 2 1.0 1.0 30-Apr-18 30-Apr-18 10:35 11:05 0.500 0.114
RG_ER_GN_56_20180430 627941 5447551 15.2 2 1.0 1.0 30-Apr-18 30-Apr-18 11:05 11:45 0.667 0.101
RG_ER_GN_57_20180430 627951 5447557 22.9 2 1.0 1.0 30-Apr-18 30-Apr-18 11:10 11:50 0.667 0.152
RG_ER_GN_58_20180430 627941 5447551 15.2 2 1.0 1.0 30-Apr-18 30-Apr-18 11:55 12:35 0.667 0.101
RG_ER_GN_59_20180430 627951 5447557 22.9 2 1.0 1.0 30-Apr-18 30-Apr-18 12:10 12:45 0.583 0.133
RG_ER_GN_60_20180430 627941 5447551 15.2 2 1.0 1.0 30-Apr-18 30-Apr-18 13:15 13:55 0.667 0.101
RG_ER_GN_61_20180430 627951 5447557 22.9 2 1.0 1.0 30-Apr-18 30-Apr-18 13:25 14:05 0.667 0.152

29.7 6.60
RG_GC_GN_01_20180424 630930 5436332 22.9 1 1.8 2.0 24-Apr-18 24-Apr-18 13:39 13:50 0.183 0.0419
RG_GC_GN_02_20180424 630392 5436392 22.9 1 1.4 2.3 24-Apr-18 24-Apr-18 14:05 14:29 0.400 0.0914
RG_GC_GN_03_20180424 630820 5436416 22.9 1 1.0 1.0 24-Apr-18 24-Apr-18 14:38 15:02 0.400 0.0914
RG_GC_GN_04_20180425 630816 5436404 22.9 1 1.0 1.0 25-Apr-18 25-Apr-18 12:16 12:39 0.383 0.0876
RG_GC_GN_05_20180425 630841 5436362 15.2 2 1.0 1.0 25-Apr-18 25-Apr-18 12:22 13:01 0.650 0.0991
RG_GC_GN_06_20180425 630828 5436368 22.9 1 1.0 1.0 25-Apr-18 25-Apr-18 12:41 13:16 0.583 0.133
RG_GC_GN_07_20180425 630838 5436402 15.2 2 1.0 1.0 25-Apr-18 25-Apr-18 13:05 13:24 0.317 0.0483
RG_GC_GN_08_20180425 630844 5436312 22.9 1 1.0 1.0 25-Apr-18 25-Apr-18 13:21 13:48 0.450 0.103
RG_GC_GN_09_20180425 630839 5436403 22.9 1 1.0 1.0 25-Apr-18 25-Apr-18 14:05 14:20 0.250 0.0571
RG_GC_GN_10_20180425 630908 5436382 15.2 2 1.0 1.0 25-Apr-18 25-Apr-18 14:08 14:30 0.367 0.0559
RG_GC_GN_11_20180426 630970 5436354 22.9 1 1.0 2.8 26-Apr-18 26-Apr-18 9:02 9:20 0.300 0.0686
RG_GC_GN_12_20180426 630822 5436416 15.2 2 0.7 0.9 26-Apr-18 26-Apr-18 9:06 9:30 0.400 0.0610
RG_GC_GN_13a_20180426 61.0 26-Apr-18 26-Apr-18 10:24 10:40 0.267 0.163
RG_GC_GN_13b_20180426 61.0 26-Apr-18 26-Apr-18 10:50 11:05 0.250 0.152
RG_GC_GN_13c_20180426 61.0 26-Apr-18 26-Apr-18 11:40 12:05 0.417 0.254
RG_GC_GN_14_20180426 630867 5436467 22.6 1 0.9 1.2 26-Apr-18 26-Apr-18 10:36 11:00 0.400 0.0902
RG_GC_GN_15_20180426 630810 5436325 22.9 1 0.5 0.8 26-Apr-18 26-Apr-18 11:30 11:55 0.417 0.0953
RG_GC_GN_16a_20180426 22.9 26-Apr-18 26-Apr-18 13:08 13:25 0.283 0.0648
RG_GC_GN_16b_20180426 22.9 26-Apr-18 26-Apr-18 13:34 13:50 0.267 0.0610
RG_GC_GN_17_20180426 630846 5436426 15.2 1 0.3 1.1 26-Apr-18 26-Apr-18 13:18 13:45 0.450 0.0686
RG_GC_GN_18_20180427 630940 5436318 61.0 2 1.6 1.9 27-Apr-18 27-Apr-18 10:30 10:50 0.333 0.203
RG_GC_GN_19_20180427 631168 5436072 22.9 1 2.3 2.0 27-Apr-18 27-Apr-18 10:35 10:55 0.333 0.0762
RG_GC_GN_20_20180427 631193 5436049 15.2 1 2.3 2.3 27-Apr-18 27-Apr-18 10:40 11:05 0.417 0.0635
RG_GC_GN_21_20180428 631166 5436079 15.2 1 0.8 2.2 28-Apr-18 28-Apr-18 9:30 10:00 0.500 0.0762
RG_GC_GN_22_20180428 631212 5436344 22.9 1 1.0 0.9 28-Apr-18 28-Apr-18 9:35 10:05 0.500 0.114
RG_GC_GN_23_20180428 631240 5436005 22.9 1 1.1 1.3 28-Apr-18 28-Apr-18 10:20 10:40 0.333 0.0762
RG_GC_GN_24a_20180428 15.2 28-Apr-18 28-Apr-18 10:25 10:45 0.333 0.0508
RG_GC_GN_24b_20180428 15.2 28-Apr-18 28-Apr-18 11:35 12:00 0.417 0.0635
RG_GC_GN_24c_20180428 15.2 28-Apr-18 28-Apr-18 12:40 13:05 0.417 0.0635
RG_GC_GN_25a_20180428 15.2 28-Apr-18 28-Apr-18 11:40 12:10 0.500 0.0762
RG_GC_GN_25b_20180428 15.2 28-Apr-18 28-Apr-18 12:35 13:09 0.567 0.0864
RG_GC_GN_25c_20180428 15.2 28-Apr-18 28-Apr-18 13:25 14:10 0.750 0.114
RG_GC_GN_26_20180428 631305 5435916 22.9 1 1.7 2.3 28-Apr-18 28-Apr-18 13:15 13:50 0.583 0.133

13.4 3.08

a CPUE denotes catch per unit effort (#fish/100 m hour).  95% confidence intervals presented in brackets.
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Table H.G.3: Angling Records for Fish Caught in Koocanusa Reservoir, April 2018

Easting Northing
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RG_SC_AN_01_20180424 625553 5458223 24-Apr-18 24-Apr-18 12:30 12:45 0.250 1.5 2.0 2 0.0208 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_SC_AN_02_20180424 625440 5458201 24-Apr-18 24-Apr-18 14:35 14:55 0.333 0.8 2.5 2 0.0278 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.583 - - - 0.0486 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC_AN_01_20180424 630840 5436312 24-Apr-18 24-Apr-18 14:12 14:25 0.217 1.0 - 2 0.0181 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC_AN_02_20180424 630823 5436415 24-Apr-18 24-Apr-18 14:40 14:55 0.250 1.0 - 2 0.0208 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC_AN_03_20180424 630693 5436448 24-Apr-18 24-Apr-18 15:20 15:26 0.100 1.0 - 2 0.0083 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0.57 - - - 0.05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total angling effort in one area.
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Table H.G.4: Angling Records for Fish Caught in the Koocanusa Reservoir, June 2018

Easting Northing
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RG_SC_AN_01_20180605 625691 5457986 5-Jun-18 5-Jun-18 11:30 13:30 2.00 3.0 5.2 2 0.167 1 0 6.00 13 12 78.0 5 0 30.0 0 0 0
RG_SC_AN_02_20180605 625691 5457986 5-Jun-18 5-Jun-18 14:35 16:40 2.08 3.2 5.5 2 0.174 0 0 0 9 9 51.8 3 0 17.3 0 0 0
RG_SC_AN_03_20180610 625691 5457986 10-Jun-18 10-Jun-18 15:00 17:30 2.50 5.4 6.0 2 0.208 0 0 0 11 6 52.8 4 0 19.2 0 0 0

6.6 - - - 0.549 1 0 1.82 33 27 60.2 12 0 21.9 0 0 0
RG_ER_AN_01_20180606 627989 5447721 6-Jun-18 6-Jun-18 13:00 15:00 2.00 7.4 9.6 2 0.167 0 0 0 4 4 24.0 2 0 12.0 0 0 0
RG_ER_AN_02_20180606 628669 5447426 6-Jun-18 6-Jun-18 15:05 16:20 1.25 1.8 5.5 2 0.104 0 0 0 9 9 86.4 1 0 9.60 0 0 0
RG_ER_AN_03_20180607 628624 5447338 7-Jun-18 7-Jun-18 9:30 12:30 3.00 0.5 5.8 2 0.250 0 0 0 11 6 44.0 9 0 36.0 1 0 4.00

6.3 - - - 0.521 0 0 0 24 19 46.1 12 0 23.0 1 0 1.92
RG_GC_AN_01_20180606 630351 5436952 6-Jun-18 6-Jun-18 9:30 9:50 0.33 1.2 1.8 2 0.0278 0 0 0 1 0 36.0 0 0 0 0 0 0
RG_GC_AN_02_20180606 628977 5436935 6-Jun-18 6-Jun-18 9:55 12:30 2.58 1.5 4.5 2 0.215 0 0 0 9 9 41.8 5 0 23.2 0 0 0
RG_GC_AN_03_20180607 632685 5434375 7-Jun-18 7-Jun-18 13:00 17:30 4.50 3.5 9.2 2 0.375 0 0 0 9 5 24.0 6 0 16.0 0 0 0

Total 7.4 - - - 0.618 0 0 0 19 14 30.7 11 0 17.8 0 0 0

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total angling effort in one area.  Confidence intervals not calculated due to limited sampling events.
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Table H.G.5: Angling Records for Fish Caught in the Koocanusa Reservoir, August 2018

Start 
Easting

Start 
Northing C

a
tc

h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

RG_SC_AN_01_20180901 626492 5458292 1-Sep-18 1-Sep-18 10:10 11:00 0.833 2.0 10 2 0.0694 0 0 0 0 0 0 1 0 14.4 0 0 0 0 0 0 0 0 0
RG_SC_AN_02_20180901 623648 5463055 1-Sep-18 1-Sep-18 11:20 12:30 1.17 1.0 2.0 2 0.0972 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SC_AN_03_20180901 626380 5455295 1-Sep-18 1-Sep-18 13:15 14:00 0.750 - - 2 0.0625 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.75 - - - 0.229 0 0 0 0 0 0 1 0 4.36 0 0 0 0 0 0 0 0 0
RG_ER_AN_01_20180901 632162 5447353 1-Sep-18 1-Sep-18 9:45 11:00 1.25 3.5 - 2 0.104 0 0 0 0 0 0 1 0 9.6 0 0 0 0 0 0 0 0 0
RG_ER_AN_02_20180901 627921 5446733 1-Sep-18 1-Sep-18 11:00 12:55 1.9167 20 - 2 0.1597 4 4 25.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_AN_03_20180901 627084 5446722 1-Sep-18 1-Sep-18 12:05 12:30 0.417 22 - 2 0.0347 1 0 28.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_AN_04_20180901 626902 5446710 1-Sep-18 1-Sep-18 12:45 13:15 0.500 8.3 - 2 0.0417 0 0 0 0 0 0 1 0 24.0 0 0 0 0 0 0 0 0 0
RG_ER_AN_05_20180901 626772 5445605 1-Sep-18 1-Sep-18 13:30 14:00 0.500 15 - 2 0.0417 1 0 24.0 0 0 0 1 0 24.0 0 0 0 0 0 0 1 0 24
RG_ER_AN_06_20180901 629084 5442539 1-Sep-18 1-Sep-18 14:25 15:00 0.583 20 - 2 0.0486 1 0 20.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ER_AN_07_20180901 628571 5447340 1-Sep-18 1-Sep-18 14:30 15:30 1.00 - - 2 0.0833 0 0 0 0 0 0 3 0 36.0 0 0 0 0 0 0 0 0 0

6.17 - - - 0.514 7 4 13.6 (12.4) 0 0 0 6 0 11.7 (13.6) 0 0 0 0 0 0 1 0 1.9 (8.4)
RG_GC_AN_01_20180901 630498 5436738 1-Sep-18 1-Sep-18 15:20 16:45 1.42 15 - 2 0.118 1 1 8.47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GC_AN_02_20180901 630612 5437886 1-Sep-18 1-Sep-18 15:45 16:25 0.667 - - 2 0.0556 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.08 - - - 0.174 1 1 5.76 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total angling effort in one area.  95% confidence intervals presented in brackets where calculated where sufficient sampling events occurred.

Angling 
Hours

(hours)

Depth 
Range 

(m)

# of 
Lines

Effort 
(angling 

lines*days)

Largescale 
Sucker

Northern Pikeminnow Peamouth Chub
Westslope 

Cutthroat Trout
Rainbow TroutKokanee

Elk
River

Station ID

Gold 
Creek

Total

Total

Total

Sand 
Creek

End 
Time

Area

UTM
(NAD83, 11U)

Set Date
Removal 

Date
Start 
Time



Table H.G.6: Seine Catch Records for Fish Caught in Koocanusa Reservoir, August 2018 a
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Sand 
Creek

RG_SC_SN_01_20180829 625982 5457457 29-Aug-18 9:30 15 25 1 375 0 0 0 18 0 0.05 380 170 1.01 0 0 0

RG_ER_SN_01_20180828 632704 5447704 28-Aug-18 13:09 15 20 1 300 0 0 0 336 0 1.12 40 4 0.133 1 0 0

RG_ER_SN_02_20180828 632754 5447700 28-Aug-18 15:15 15 25 1 375 0 0 0 156 0 0.42 271 123 0.723 4 0 0.01

- - 2 675 0 0 0 492 0 0.73 311 127 0.461 5 0 0.01

Gold 
Creek

RG_GC_SN_01_20180828 628388 5436933 28-Aug-18 9:30 15 40 1 600 1 0 0 43 0 0.07 293 5 0.49 2 0 0.00

a  Fish collected were all juveniles.
b Total catch-per-unit-effort (CPUE; number of fish / m 2) calculated as the number of fish caught over the area seined.  Confidence intervals not calculated due to small number of sampling events.

Length
(m)

Yellow Perch 
(juvenile)

Station ID

Total

Elk River

Redside Shiner 
(juvenile) 

Distance
(m)

# of
Hauls

Effort 
[Area

Seined

(m2)]

Largemouth Bass 
(juvenile)

Largescale
Sucker 

(juvenile)

Area Date Time

Location
(NAD 83, Zone 

11U)



D E L T

25-Apr-18 RG_SC_BT_01_20180425 33.0 31.0 280 M A A A missing top third of caudal fin muscle plug

25-Apr-18 RG_SC_BT_02_20180425 26.4 25.2 150 A A A A
no muscle plug taken, as fish 

was small and stressed
-

25-Apr-18 RG_SC_BT_03_20180425 55.9 52.8 1,480 A A A A - muscle plug

27-Apr-18 RG_SC_BT_04_20180427 28.3 26.7 185 A A A A
muscle plug includes hard 

orange structure
muscle plug

28-Apr-18 RG_SC_BT_05_20180428 47.2 44.2 750 A A A A - muscle plug

28-Apr-18 RG_SC_BT_06_20180428 68.9 65.5 2,700 A M A A - muscle plug

6 6 6 - - - - - -

43.3 40.9 924 - - - - - -

40.1 37.6 515 - - - - - -

17.0 16.1 1,005 - - - - - -

6.94 6.59 410 - - - - - -

26.4 25.2 150 - - - - - -

68.9 65.5 2,700 - - - - - -

27-Apr-18 RG_ER_BT_01_20180427 70.2 67.1 3,280 A A A A - muscle plug

29-Apr-18 RG_ER_BT_02_20180429 27.9 26.3 159 A M A A minor erosion muscle plug

2 2 2 - - - - - -

49.1 46.7 1,720 - - - - - -

49.1 46.7 1,720 - - - - - -

29.9 28.8 2,207 - - - - - -

21.2 20.4 1,561 - - - - - -

27.9 26.3 159 - - - - - -

70.2 67.1 3,280 - - - - - -

25-Apr-18 RG_GC_BT_01_20180425 71.7 70.2 3,300 A A M A minor lesions muscle plug

27-Apr-18 RG_GC_BT_02_20180427 77.9 75.0 3,550 A A A A
worm in left pectoral, clipped 

adipose
muscle plug

28-Apr-18 RG_GC_BT_03_20180428 67.4 64.5 2,450 A A A A fishing line in throat muscle plug

3 3 3 - - - - - -

72.3 69.9 3,100 - - - - - -

71.7 70.2 3,300 - - - - - -

5.28 5.26 577 - - - - - -

3.05 3.03 333 - - - - - -

67.4 64.5 2,450 - - - - - -

77.9 75.0 3,550 - - - - - -

Note:  "-" indicates no data available

Table H.G.7: Summary Statistics for Bull Trout Meristic Data Collected near Sand Creek, Elk River, and Gold Creek 
in Koocanusa Reservoir, 2018

Gold 
Creek

total sample size

average

Tissue 
Collected

Comment
Processing

Date
Area

DELT
(Severe[S]/
Minor[M]/
Absent[A])

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Elk 
River

Sand 
Creek

total sample size

average

median

standard deviation

standard error

minimum

maximum

total sample size

average

median

standard deviation

standard error

minimum

maximum

median

standard deviation

standard error

minimum

maximum



D E L T

25-Apr-18 RG_SC_KO_01_20180425 26.1 23.9 138 A A A A - muscle

25-Apr-18 RG_SC_KO_02_20180425 26.8 24.3 143 A A A A - muscle

26-Apr-18 RG_SC_KO_03_20180426 28.5 25.9 152 A A A A - muscle

26-Apr-18 RG_SC_KO_04_20180426 28.6 26.0 150 A A A A - muscle

4 4 4 - - - - - -

27.5 25.0 146 - - - - - -

27.7 25.1 147 - - - - - -

1.25 1.08 6.45 - - - - - -

0.623 0.541 3.22 - - - - - -

26.1 23.9 138 - - - - - -

28.6 26.0 152 - - - - - -

28-Apr-18 RG_ER_KO_01_20180428 27.7 25.4 280 A A A A - muscle plug

29-Apr-18 RG_ER_KO_02_20180429 26.8 24.3 126 A M A A - muscle plug

01-Sep-18 RG_ER_KO_01_20180901 29.4 26.7 220 A A A A - muscle plug

01-Sep-18 RG_ER_KO_02_20180901 28.4 26.4 205 A A A A - muscle plug

01-Sep-18 RG_ER_KO_03_20180901 28.2 25.5 180 A A A A - muscle plug

01-Sep-18 RG_ER_KO_04_20180901 23.6 21.3 130 A A A A - muscle plug

01-Sep-18 RG_ER_KO_05_20180901 28.1 25.8 185 A A A A - muscle plug

01-Sep-18 RG_ER_KO_06_20180901 29.6 27.1 235 A A A A - muscle plug

01-Sep-18 RG_ER_KO_07_20180901 27.3 25.0 190 A A A A - muscle plug

01-Sep-18 RG_ER_KO_08_20180901 28.0 25.5 208 A A A A - muscle plug

10 10 10 - - - - - -

27.7 25.3 196 - - - - - -

28.1 25.5 198 - - - - - -

1.68 1.63 46.0 - - - - - -

0.530 0.515 14.5 - - - - - -

23.6 21.3 126 - - - - - -

29.6 27.1 280 - - - - - -

27-Apr-18 RG_GC_KO_01_20180427 25.8 23.0 188 A A A A - muscle plug

01-Sep-18 RG_GC_KO_01_20180901 24.3 21.9 122 A A A A - muscle plug

2 2 2 - - - - - -

25.1 22.5 155 - - - - - -

25.1 22.5 155 - - - - - -

1.06 0.778 46.7 - - - - - -

0.750 0.550 33.0 - - - - - -

24.3 21.9 122 - - - - - -

25.8 23.0 188 - - - - - -

Note:  "-" indicates no data available

Gold 
Creek

total sample size

average

median

standard deviation

standard error

minimum

maximum

Elk 
River

total sample size

average

median

standard deviation

standard error

minimum

maximum

Table H.G.8: Summary Statistics for Kokanee Meristic Data Collected near Sand 
Creek, Elk River, and Gold Creek in Koocanusa Reservoir, 2018

Area
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight

(g)

DELT
(Severe[S]/
Minor[M]/

Absent[A])
Comment

Tissue 
Collected

minimum

maximum

Sand 
Creek

total sample size

average

median

standard deviation

standard error



Comment
Tissue 

Collected

D E L T
27-Apr-18 RG_SC_MW_01_20180427 23.0 21.0 95.0 A A A A - muscle

1 1 1 - - - - - -

23.0 21.0 95.0 - - - - - -

23.0 21.0 95.0 - - - - - -

- - - - - - - - -

- - - - - - - - -

23.0 21.0 95.0 - - - - - -

23.0 21.0 95.0 - - - - - -
25-Apr-18 RG_ER_MW_01_20180425 25.1 22.9 160 A A A A - muscle plug
28-Apr-18 RG_ER_MW_02_20180428 24.7 22.2 120 A A A A - muscle plug
29-Apr-18 RG_ER_MW_03_20180429 27.1 25.0 174 A A A A - muscle plug

3 3 3 - - - - - -
25.6 23.4 151 - - - - - -
25.1 22.9 160 - - - - - -
1.29 1.46 28.3 - - - - - -
0.742 0.841 16.3 - - - - - -
24.7 22.2 120 - - - - - -
27.1 25.0 174 - - - - - -

Note:  "-" indicates no data available

Area

Sand 
Creek

Elk 
River

total sample size
average
median

standard deviation
standard error

minimum
maximum

Table H.G.9: Summary Statistics for Mountain Whitefish Meristic Data Collected 
near Sand Creek and Elk River in Koocanusa Reservoir, 2018

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)

DELT
(Severe[S]/
Minor[M]/
Absent[A])

Fish ID
Processing 

Date

average

total sample size

maximum

minimum

standard error

standard deviation

median



D E L T

05-Jun-18 RG_SC_NSC_01_20180605 44.3 40.4 685 oto 12 F 5.85 10.5 669 0.015 0.009 A A A A - -
muscle, 
ovaries

05-Jun-18 RG_SC_NSC_02_20180605 48.8 44.8 1,140 oto 13 F 52.1 24.0 1,064 0.021 0.046 A A A A - -
muscle, 
ovaries

05-Jun-18 RG_SC_NSC_03_20180605 34.5 31.2 330 oto 10 F 4.87 2.93 322 0.009 0.015 A A A A
crayfish in 

gut
-

muscle, 
ovaries

05-Jun-18 RG_SC_NSC_04_20180605 35.6 32.4 340 oto 9 F 7.24 3.65 329 0.011 0.021 A A A A - -
muscle, 
ovaries

05-Jun-18 RG_SC_NSC_05_20180605 34.0 31.0 280 oto 8 F 2.80 2.76 274 0.010 0.010 A A A A - -
muscle, 
ovaries

10-Jun-18 RG_SC_NSC_06_20180610 41.6 37.7 530 oto 11 F 6.82 4.65 519 0.009 0.013 A A A A - -
muscle, 
ovaries

10-Jun-18 RG_SC_NSC_07_20180610 58.9 53.9 1,690 oto 17 F 96.2 29.2 1,565 0.017 0.057 A A A A - -
muscle, 
ovaries

7 7 7 - 7 - 7 7 7 7 7 - - - - - - -

42.5 38.8 714 - 11.4 - 25.1 11.1 677 0.013 0.024 - - - - - - -

41.6 37.7 530 - 11.0 - 6.82 4.65 519 0.011 0.015 - - - - - - -

9.10 8.44 524 - 2.99 - 35.9 11.0 478 0.005 0.019 - - - - - - -

3.44 3.19 198 - 1.13 - 13.6 4.16 181 0.002 0.007 - - - - - - -

34.0 31.0 280 - 8 - 2.80 2.76 274 0.009 0.009 - - - - - - -

58.9 53.9 1,690 - 17 - 96.2 29.2 1,565 0.021 0.057 - - - - - - -

Comment
Tissue 

Collected

Worm 
Weight 

(g)
Sex

DELT
(Severe[S]/
Minor[M]/
Absent[A])

Age 
Structures 

Collected a

Age
(years)

Gonado-
somatic 

Index

Hepato-
somatic 

Index

Table H.G.10: Summary Statistics for Northern Pikeminnow Meristic Data Collected near Sand Creek, Elk River, and Gold Creek in Koocanusa Reservoir, 2018

Sand 
Creek

Gonad 
Weight 

(g)

Liver 
Weight 

(g)

Adjusted 
Body 

Weight

(g) b

total sample size

average

median

standard deviation

standard error

minimum

maximum

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight

(g)
Area

Processing 
Date

Fish ID
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Comment
Tissue 

Collected

Worm 
Weight 

(g)
Sex

DELT
(Severe[S]/
Minor[M]/
Absent[A])

Age 
Structures 

Collected a

Age
(years)

Gonado-
somatic 

Index

Hepato-
somatic 

Index

Table H.G.10: Summary Statistics for Northern Pikeminnow Meristic Data Collected near Sand Creek, Elk River, and Gold Creek in Koocanusa Reservoir, 2018

Gonad 
Weight 

(g)

Liver 
Weight 

(g)

Adjusted 
Body 

Weight

(g) b

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight

(g)
Area

Processing 
Date

Fish ID

06-Jun-18 RG_ER_NSC_01_20180606 41.4 37.0 545 oto 10 F 3.56 6.42 535 0.012 0.007 A A A A - -
muscle, 
ovaries

06-Jun-18 RG_ER_NSC_02_20180606 35.5 31.8 315 oto 9 F 1.92 2.70 310 0.009 0.006 A A A A
scar on 

right side
-

muscle, 
ovaries

07-Jun-18 RG_ER_NSC_03_20180607 33.9 30.2 275 oto 10 F 1.63 2.06 271 0.008 0.006 A A A A - -
muscle, 
ovaries

07-Jun-18 RG_ER_NSC_04_20180607 44.0 39.8 755 oto 12 F 26.4 4.40 724 0.006 0.035 A A A A - -
muscle, 
ovaries

07-Jun-18 RG_ER_NSC_05_20180607 39.9 35.7 445 oto 11 F 2.69 5.16 437 0.012 0.006 A A A A - -
muscle, 
ovaries

07-Jun-18 RG_ER_NSC_06_20180607 30.9 27.7 205 oto 6 F 1.05 2.93 201 0.014 0.005 A A A A
intestinal 

worm
0.213

muscle, 
ovaries

01-Sep-18 RG_ER_NSC_01_20180901
53.5 48.4

1,220
- - - - - - - - A A A A

- -
muscle 

plug

01-Sep-18 RG_ER_NSC_02_20180901
44.7 40.4

650
- - - - - - - - A A A A

- -
muscle 

plug

01-Sep-18 RG_ER_NSC_03_20180901
36.8 33.2

360
- - - - - - - - A A A A

- -
muscle 

plug

01-Sep-18 RG_ER_NSC_04_20180901
36.4 32.8

350
- - - - - - - - A A A A

- -
muscle 

plug

10 10 10 - 6 - 6 6 6 6 6 - - - - - 1 -

39.7 35.7 512 - 9.67 - 6.21 3.94 413 0.010 0.011 - - - - - 0.213 -

38.4 34.5 403 - 10.0 - 2.30 3.66 374 0.010 0.006 - - - - - 0.213 -

6.54 6.02 302 - 2.07 - 9.95 1.67 194 0.003 0.012 - - - - - - -

2.07 1.90 95.7 - 0.843 - 4.06 0.681 79.1 0.001 0.005 - - - - - - -

30.9 27.7 205 - 6 - 1.05 2.06 201 0.006 0.005 - - - - - 0.213 -

53.5 48.4 1,220.0 - 12 - 26.4 6.42 724 0.014 0.035 - - - - - 0.213 -

07-Jun-18 RG_GC_NSC_01_20180607 38.5 34.7 475 oto 9 F 6.12 8.25 461 0.017 0.013 A A A A - -
muscle, 
ovaries

07-Jun-18 RG_GC_NSC_02_20180607 37.1 33.5 350 oto 9 F 1.91 4.32 344 0.012 0.005 A A A A - -
muscle, 
ovaries

07-Jun-18 RG_GC_NSC_03_20180607 54.5 50.1 1,800 oto 15 F 192 47.8 1,561 0.027 0.106 A A A A

gonad sub-
sampled 
for tissue 
sample 

-
muscle, 
ovaries

3 3 3 - 3 - 3 3 3 3 3 - - - - - - -

43.4 39.4 875 - 11.0 - 66.6 20.1 788 0.019 0.042 - - - - - - -

38.5 34.7 475 - 9.00 - 6.12 8.25 461 0.017 0.013 - - - - - - -

9.67 9.26 804 - 3.46 - 108 24.1 671 0.007 0.056 - - - - - - -

5.58 5.34 464 - 2.00 - 62.6 13.9 388 0.004 0.033 - - - - - - -

37.1 33.5 350 - 9 - 1.91 4.32 344 0.012 0.005 - - - - - - -

54.5 50.1 1,800 - 15 - 192 47.8 1,561 0.027 0.106 - - - - - - -

Note:  "-" indicates no data available
a Age structures collected: oto - otoliths
b Adjusted body weight represents whole body weight less the liver weight and gonad weight and used for statistical analyses.

maximum

Gold 
Creek

Elk 
River

average

median

standard deviation

standard error

minimum

standard deviation

standard error

minimum

maximum

total sample size

total sample size

average

median
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24-Apr-18 RG_SC_PCC_01_20180424 27.3 24.4 156 oto 12 F 10.6 2.92 142 0.019 0.068 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_02_20180424 25.9 23.3 147 oto 11 F 10.2 2.48 134 0.017 0.069 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_03_20180424 28.0 25.5 178 oto 11 F 15.5 3.12 159 0.018 0.087 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_04_20180424 24.8 22.4 91.5 oto 9 M 1.17 1.44 88.9 0.016 0.013 A A A A - - -

24-Apr-18 RG_SC_PCC_05_20180424 23.5 20.9 92.0 oto 5 M 3.72 1.31 87.0 0.014 0.040 A A A A - - -

24-Apr-18 RG_SC_PCC_06_20180424 25.6 23.1 136 oto 8 F 7.53 2.39 126 0.018 0.055 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_07_20180424 23.4 20.8 108 oto 6 F 4.26 1.63 102 0.015 0.039 A A A A worms 4.41
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_08_20180424 24.4 21.9 118 oto 14 F 7.93 1.72 108 0.015 0.067 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_09_20180424 22.5 20.3 89.5 oto 5 M 2.96 1.59 85.0 0.018 0.033 A A A A - - -

24-Apr-18 RG_SC_PCC_10_20180424 24.7 22.4 130 oto 6 F 8.00 1.87 120 0.014 0.062 A A M A small cut -
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_11_20180424 25.9 23.4 147 oto 7 F 9.24 2.71 135 0.018 0.063 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_12_20180424 23.3 20.8 103 oto 6 M 3.40 1.63 98.0 0.016 0.033 A A A A - - -

24-Apr-18 RG_SC_PCC_13_20180424 25.0 22.5 135 oto 7 F 12.4 2.28 120 0.017 0.092 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_14_20180424 23.2 20.9 113 oto 5 F 7.83 2.20 103 0.019 0.069 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_PCC_15_20180424 22.4 20.1 99.5 - - U - 1.56 - 0.016 - A A A A worms 15.6 -

24-Apr-18 RG_SC_PCC_16_20180424 22.7 20.5 89.5 oto 5 M 3.89 0.98 84.6 0.011 0.043 A A A A - - -

24-Apr-18 RG_SC_PCC_17_20180424 24.4 21.9 125 oto 6 F 10.3 2.00 113 0.016 0.082 A A A A - - -

24-Apr-18 RG_SC_PCC_18_20180424 24.8 22.6 144 oto 7 F 9.86 1.49 133 0.010 0.068 A A A A worms 13.5 -

24-Apr-18 RG_SC_PCC_19_20180424 23.1 20.5 90.2 oto 5 F 3.27 1.67 85.3 0.019 0.036 A A A A worms 2.96 -

25-Apr-18 RG_SC_PCC_20_20180425 26.7 24.4 144 oto 10 F 6.08 1.78 136 0.012 0.042 A A A A worms 3.05 -

25-Apr-18 RG_SC_PCC_21_20180425 29.3 26.5 217 oto 18 F 14.2 3.56 199 0.016 0.065 A A A A - - -

25-Apr-18 RG_SC_PCC_22_20180425 27.6 25.2 164 oto 15 F 12.4 3.19 148 0.019 0.076 A A A A - - -

25-Apr-18 RG_SC_PCC_23_20180425 24.9 22.4 122 oto 5 M 0.616 1.75 120 0.014 0.0050 A A A A worms 6.94 -
25-Apr-18 RG_SC_PCC_24_20180425 24.4 21.9 115 oto 6 M 1.42 1.48 112 0.013 0.012 A A A A worms 12.0 -
25-Apr-18 RG_SC_PCC_25_20180425 26.3 24.1 139 oto 9 F 10.5 1.85 127 0.013 0.076 A A A A - - -

25-Apr-18 RG_SC_PCC_26_20180425 24.5 22.2 115 oto 7 M 1.21 1.60 112 0.014 0.011 A A A A
1x oto, 
worms

12.0 -

25-Apr-18 RG_SC_PCC_27_20180425 25.9 23.5 150 oto 5 F 4.96 2.26 143 0.015 0.033 A A A A worms 25.2 -

25-Apr-18 RG_SC_PCC_28_20180425 26.1 23.6 124 oto 11 F 6.81 1.70 115 0.014 0.055 A A A A - - -

25-Apr-18 RG_SC_PCC_29_20180425 24.0 21.4 115 oto 7 F 7.96 2.18 105 0.019 0.069 A A A A - - -

25-Apr-18 RG_SC_PCC_30_20180425 22.9 20.7 104 oto 4 F 7.95 1.80 94.3 0.017 0.076 A A A A - - -

25-Apr-18 RG_SC_PCC_31_20180425 25.2 22.8 151 oto 6 F 3.14 2.26 146 0.015 0.021 A A A A worms 22.0 -

Sand 
Creek

Adjusted 
Body 

Weight 

(g) b

Liver 
Weight 

(g)

Age 
Structures 

Collected a

Age 
(years)

Sex
Gonad 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index

Table H.G.11: Summary Statistics for Peamouth Chub Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and 
Gold Creek in Koocanusa Reservoir, 2018

Area
Processing 

Date
Fish ID

DELT
(Severe[S]/
Minor[M]/
Absent[A]) Comment

Worm 
Weight 

(g)

Tissue 
Collected
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Table H.G.11: Summary Statistics for Peamouth Chub Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and 
Gold Creek in Koocanusa Reservoir, 2018

Area
Processing 

Date
Fish ID

DELT
(Severe[S]/
Minor[M]/
Absent[A]) Comment

Worm 
Weight 

(g)

Tissue 
Collected

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight

(g)

25-Apr-18 RG_SC_PCC_32_20180425 22.0 19.8 89.0 - - U - 1.17 - 0.013 - A A A A
1x oto, 
worms

14.4 -

25-Apr-18 RG_SC_PCC_33_20180425 24.0 21.5 122 oto 5 M 0.987 1.63 119 0.013 0.008 A A A A worms 22.9 -

25-Apr-18 RG_SC_PCC_34_20180425 22.4 20.0 98.0 oto 5 M 0.496 1.19 96.3 0.012 0.005 A A A A worms 15.7 -

25-Apr-18 RG_SC_PCC_35_20180425 23.2 20.9 105 oto 5 M 0.979 1.71 102 0.016 0.009 A A A A
1x oto, 
worms

16.5 -

25-Apr-18 RG_SC_PCC_36_20180425 22.5 20.3 98.0 oto 5 M 0.440 1.17 96.4 0.012 0.004 A A A A worms 16.4 -

25-Apr-18 RG_SC_PCC_37_20180425 25.0 22.5 130 oto 7 M 1.09 2.15 127 0.017 0.008 A A A A worms 8.90 -

25-Apr-18 RG_SC_PCC_38_20180425 24.6 22.0 120 oto 5 F 1.23 1.10 118 0.009 0.010 A M A A worms 20.4 -

26-Apr-18 RG_SC_PCC_39_20180426 25.7 23.5 145 oto 6 M 1.38 1.30 142 0.009 0.010 A A A A worms 20.9 -

26-Apr-18 RG_SC_PCC_40_20180426 24.6 22.1 133 oto 5 F 1.02 0.96 131 0.007 0.008 A A A A worms 17.1 -

26-Apr-18 RG_SC_PCC_41_20180426 20.2 19.1 70.0 oto 4 M 3.09 0.63 66.3 0.009 0.044 A A A A - - -

26-Apr-18 RG_SC_PCC_42_20180426 22.5 20.2 95.0 oto 5 M 0.296 0.93 93.8 0.010 0.003 A M A A worms 11.5 -

26-Apr-18 RG_SC_PCC_43_20180426 19.3 17.5 53.4 oto 5 M 1.76 0.91 50.7 0.017 0.033 A A A A - - -

27-Apr-18 RG_SC_PCC_44_20180427 24.7 22.3 130 oto 11 M 5.36 1.76 123 0.014 0.041 A A A A - - -

27-Apr-18 RG_SC_PCC_45_20180427 24.1 21.5 111 oto 7 M 1.41 1.40 108 0.013 0.013 A A A A worms 10.3 -

27-Apr-18 RG_SC_PCC_46_20180427 24.5 22.0 125 oto 6 M 6.32 1.53 117 0.012 0.051 A A A A - - -

27-Apr-18 RG_SC_PCC_47_20180427 22.0 19.5 77.5 oto 7 M 2.97 0.92 73.6 0.012 0.038 A A A A - - -

28-Apr-18 RG_SC_PCC_48_20180428 21.2 19.0 77.0 oto 5 M 2.84 1.00 73.2 0.013 0.037 A A A A - - -

28-Apr-18 RG_SC_PCC_49_20180428 24.3 21.7 125 oto 6 M 5.71 0.86 118 0.007 0.046 A A A A - - -

28-Apr-18 RG_SC_PCC_50_20180428 22.4 20.0 82.5 oto 6 M 0.682 0.88 80.9 0.011 0.008 A A A A worms 6.19 -

28-Apr-18 RG_SC_PCC_51_20180428 23.2 20.5 98.5 oto 5 F 0.833 1.31 96.4 0.013 0.008 A A A A worms 0.257 -

28-Apr-18 RG_SC_PCC_52_20180428 21.5 19.3 73.5 oto 6 M 2.32 0.77 70.4 0.011 0.032 A A A A - - -

28-Apr-18 RG_SC_PCC_53_20180428 19.7 17.5 51.5 oto 4 M 0.198 0.90 50.4 0.017 0.004 A A A A - - -

28-Apr-18 RG_SC_PCC_54_20180428 19.8 17.7 53.0 oto 5 M 0.434 0.95 51.6 0.018 0.008 A M A A - - -

28-Apr-18 RG_SC_PCC_55_20180428 23.4 20.9 115 oto 5 M 0.533 1.15 113 0.010 0.005 A A A A
1x oto, 
worms

21.8 -

29-Apr-18 RG_SC_PCC_56_20180429 21.2 19.0 71.0 oto 5 M 2.29 0.83 67.9 0.012 0.032 A A A A - - -

29-Apr-18 RG_SC_PCC_57_20180429 20.3 18.0 60.0 oto - M 2.13 0.64 57.2 0.011 0.035 A A A A - - -

30-Apr-18 RG_SC_PCC_58_20180430 24.1 21.9 102 oto 6 M 5.30 1.55 95.2 0.015 0.052 A A A A - - -

30-Apr-18 RG_SC_PCC_59_20180430 24.4 21.9 102 oto 11 M 4.21 1.16 96.6 0.011 0.041 A A A A - - -

30-Apr-18 RG_SC_PCC_60_20180430 23.4 20.9 105 oto 6 M 0.741 1.59 103 0.015 0.007 A A A A worms 20.7 -

60 60 60 - 57 - 58 60 58 60 58 - - - - - 25 -

23.9 21.5 113 - 6.95 - 4.59 1.61 107 0.014 0.037 - - - - - 13.7 -

24.1 21.6 114 - 6.00 - 3.20 1.58 108 0.014 0.037 - - - - - 14.4 -

2.05 1.92 31.5 - 2.92 - 4.01 0.65 28.8 0.003 0.026 - - - - - 6.99 -

0.264 0.247 4.07 - 0.387 - 0.527 0.08 3.78 0.000 0.003 - - - - - 1.40 -

19.3 17.5 51.5 - 4 - 0.198 0.63 50.4 0.007 0.003 - - - - - 0.257 -

29.3 26.5 217 - 18 - 15.5 3.56 199 0.019 0.092 - - - - - 25.2 -

Sand 
Creek

average
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standard deviation

median

maximum

minimum

standard error
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Table H.G.11: Summary Statistics for Peamouth Chub Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and 
Gold Creek in Koocanusa Reservoir, 2018

Area
Processing 

Date
Fish ID

DELT
(Severe[S]/
Minor[M]/
Absent[A]) Comment

Worm 
Weight 

(g)

Tissue 
Collected

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight

(g)

25-Apr-18 RG_ER_PCC_01_20180425 26.6 23.9 155 oto 12 F 10.6 2.89 142 0.019 0.068 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_PCC_02_20180425 25.1 23.0 151 oto 5 F 3.40 2.40 145 0.016 0.022 A A A A worms 22.1
muscle, 
ovaries

25-Apr-18 RG_ER_PCC_03_20180425 24.4 22.1 119 oto 7 F 8.62 1.83 109 0.015 0.072 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_PCC_04_20180425 23.7 21.4 128 oto 5 M 0.109 1.14 127 0.009 0.001 A A A A worms 27.3 -

25-Apr-18 RG_ER_PCC_05_20180425 23.5 20.9 105 oto 5 M 0.680 1.22 103 0.012 0.006 A A A A worms 5.13 -

25-Apr-18 RG_ER_PCC_06_20180425 22.3 21.1 92.0 oto 5 F 4.55 1.22 86.2 0.013 0.049 A A A A worms 0.0390
muscle, 
ovaries

26-Apr-18 RG_ER_PCC_07_20180426 25.6 22.8 136 oto 7 M 6.44 1.51 128 0.011 0.047 A A A A - - -

26-Apr-18 RG_ER_PCC_08_20180426 26.0 23.1 145 oto 6 F 2.85 1.86 140 0.013 0.020 A A A A worms 32.2
muscle, 
ovaries

26-Apr-18 RG_ER_PCC_09_20180426 26.6 24.2 142 oto 11 F 9.07 2.46 130 0.017 0.064 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_ER_PCC_10_20180426 20.2 17.9 52.0 oto - U - 0.44 - 0.009 - A A A A - - -

26-Apr-18 RG_ER_PCC_11_20180426 26.0 23.4 137 oto 11 F 8.84 1.96 126 0.014 0.065 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_ER_PCC_12_20180426 27.2 24.5 138 oto 13 F 6.16 1.40 130 0.010 0.045 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_ER_PCC_13_20180426 20.6 18.4 58.0 oto 4 M 0.675 0.82 56.5 0.014 0.012 A A A A - - -

26-Apr-18 RG_ER_PCC_14_20180426 20.9 18.7 66.0 oto 5 M 1.34 0.53 64.1 0.008 0.020 A M A A - - -

26-Apr-18 RG_ER_PCC_15_20180426 21.8 19.5 78.0 oto 5 M 2.17 0.77 75.1 0.010 0.028 A A A A - - -

26-Apr-18 RG_ER_PCC_16_20180426 29.4 26.5 172 oto 15 F 10.3 3.06 159 0.018 0.060 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_ER_PCC_17_20180426 24.7 22.2 117 oto 5 F 3.90 1.61 111 0.014 0.033 A A A A worms 6.24
muscle, 
ovaries

26-Apr-18 RG_ER_PCC_18_20180426 22.9 20.4 84.5 oto 7 M 2.53 0.40 81.6 0.005 0.030 A A A A - - -

26-Apr-18 RG_ER_PCC_19_20180426 21.8 19.5 60.5 oto 4 F 0.634 0.76 59.1 0.012 0.010 A A A A - - -

26-Apr-18 RG_ER_PCC_20_20180426 21.5 19.2 75.0 oto 6 F 4.79 1.04 69.2 0.014 0.064 A A A A - - -

26-Apr-18 RG_ER_PCC_21_20180426 21.5 19.4 82.0 oto 4 M 3.26 0.99 77.8 0.012 0.040 A A A A - -

26-Apr-18 RG_ER_PCC_22_20180426 20.9 18.8 58.5 oto 6 M 1.07 0.54 56.9 0.009 0.018 A A A A - -

26-Apr-18 RG_ER_PCC_23_20180426 23.4 21.1 105 oto 6 M 1.08 1.46 102 0.014 0.010 A A A A worms 16.7 -

26-Apr-18 RG_ER_PCC_24_20180426 21.7 19.5 65.0 oto 5 M 2.49 0.63 61.9 0.010 0.038 A A A A - - -

26-Apr-18 RG_ER_PCC_25_20180426 21.3 19.0 71.0 oto 5 F 3.77 1.57 65.7 0.022 0.053 A A A A - - -

26-Apr-18 RG_ER_PCC_25_20180426 23.5 21.2 88.5 oto 5 M 0.356 1.29 86.9 0.015 0.004 A A A A worms 11.1 -

26-Apr-18 RG_ER_PCC_27_20180426 27.7 25.4 150 oto 15 F 7.57 2.28 140 0.015 0.050 M A A A - -

26-Apr-18 RG_ER_PCC_28_20180426 21.4 19.1 64.5 oto 5 F 0.665 1.09 62.7 0.017 0.010 A A A A worms 5.29 -

26-Apr-18 RG_ER_PCC_29_20180426 21.5 19.1 71.0 oto 5 F 4.47 1.38 65.2 0.019 0.063 A A A A - - -

26-Apr-18 RG_ER_PCC_30_20180426 24.1 21.8 97.0 oto 12 F 4.83 1.34 90.8 0.014 0.050 A A A A - - -

27-Apr-18 RG_ER_PCC_31_20180427 24.2 21.6 115 oto 5 M 0.622 1.99 112 0.017 0.005 A A A A worms 21.7 -

27-Apr-18 RG_ER_PCC_32_20180427 27.3 24.6 154 oto 14 F 9.19 2.85 142 0.018 0.060 A A A A - - -

Elk 
River
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Table H.G.11: Summary Statistics for Peamouth Chub Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and 
Gold Creek in Koocanusa Reservoir, 2018

Area
Processing 

Date
Fish ID

DELT
(Severe[S]/
Minor[M]/
Absent[A]) Comment

Worm 
Weight 

(g)

Tissue 
Collected

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight

(g)

27-Apr-18 RG_ER_PCC_33_20180427 26.6 23.7 165 oto 6 F 6.60 2.40 156 0.015 0.040 A A A A worms 19.0 -

27-Apr-18 RG_ER_PCC_34_20180427 27.2 24.1 129 oto 15 F 6.27 1.28 121 0.010 0.049 A A A A - - -

27-Apr-18 RG_ER_PCC_35_20180427 20.7 18.5 60.0 oto 5 M 1.87 0.71 57.4 0.012 0.031 A A A A - - -

27-Apr-18 RG_ER_PCC_36_20180427 29.2 26.3 178 oto 14 F 9.70 3.53 165 0.020 0.054 A A A A - - -

28-Apr-18 RG_ER_PCC_37_20180428 22.0 19.7 83.0 oto 6 M 4.80 1.05 77.2 0.013 0.058 A A A A - - -

28-Apr-18 RG_ER_PCC_38_20180428 24.7 22.0 112 oto 5 M 5.32 0.86 106 0.008 0.048 M A A A - - -

28-Apr-18 RG_ER_PCC_39_20180428 25.5 22.9 146 oto 7 M 1.12 1.08 144 0.007 0.008 A A A A worms 25.9 -

28-Apr-18 RG_ER_PCC_40_20180428 24.4 22.0 118 oto 6 M 4.67 0.21 113 0.002 0.040 A A A A - - -

28-Apr-18 RG_ER_PCC_41_20180428 24.2 21.7 101 oto 5 F 0.542 1.04 99.4 0.010 0.005 A A A A - 17.9 -

28-Apr-18 RG_ER_PCC_42_20180428 20.0 18.0 58.0 oto 6 M 0.691 0.75 56.6 0.013 0.012 A M A A
minor 

erosion
-

28-Apr-18 RG_ER_PCC_43_20180428 23.3 20.9 110 oto 5 M 0.743 1.34 108 0.012 0.007 A A A A worms 20.3 -

28-Apr-18 RG_ER_PCC_44_20180428 20.9 18.7 68.0 oto 4 M 0.311 1.06 66.6 0.016 0.005 A A A A worms 3.08 -

28-Apr-18 RG_ER_PCC_45_20180428 20.6 18.5 65.0 oto 4 M 1.26 0.71 63.0 0.011 0.019 A A A A worms 0.133 -

28-Apr-18 RG_ER_PCC_46_20180428 20.7 18.4 63.0 oto 4 M 0.334 0.80 61.9 0.013 0.005 A A A A worms 4.60 -

29-Apr-18 RG_ER_PCC_47_20180429 24.3 21.8 124 oto 6 M 1.15 2.09 121 0.017 0.009 A A A A worms 16.4 -

29-Apr-18 RG_ER_PCC_48_20180429 24.0 21.5 118 oto 5 M 0.458 1.60 116 0.014 0.004 A A A A worms 20.0 -

29-Apr-18 RG_ER_PCC_49_20180429 21.0 18.7 68.5 oto 4 M 1.40 0.91 66.2 0.013 0.020 A M A A - - -

29-Apr-18 RG_ER_PCC_50_20180429 19.1 16.8 42.5 oto 4 M 0.192 0.35 42.0 0.008 0.005 A A A A - - -

29-Apr-18 RG_ER_PCC_51_20180429 20.5 18.3 57.0 oto 5 M 0.419 0.74 55.8 0.013 0.007 A A A A - - -

29-Apr-18 RG_ER_PCC_52_20180429 20.4 18.0 62.0 oto 5 M 1.71 0.69 59.6 0.011 0.028 A A A A - - -

29-Apr-18 RG_ER_PCC_53_20180429 21.0 18.8 73.0 oto 5 M 3.76 1.32 67.9 0.018 0.051 A A A A - - -

30-Apr-18 RG_ER_PCC_54_20180430 23.7 21.4 113 oto 5 M 1.52 1.35 110 0.012 0.013 A A A A worms 9.84 -

30-Apr-18 RG_ER_PCC_55_20180430 24.1 21.8 119 oto 5 M 1.50 1.75 116 0.015 0.013 A M A A worms 12.8 -

30-Apr-18 RG_ER_PCC_56_20180430 23.0 20.8 105 oto 5 M 0.541 0.95 103 0.009 0.005 A A A A worms 20.5 -

30-Apr-18 RG_ER_PCC_57_20180430 22.4 20.1 92.0 oto 5 M 0.786 1.46 89.8 0.016 0.009 A A A A worms 10.1 -

30-Apr-18 RG_ER_PCC_58_20180430 23.4 20.9 103 oto 5 M 0.933 1.32 101 0.013 0.009 A A A A worms 16.4 -

58 58 58 - 57 - 57 58 57 58 57 - - - - - 24 -

23.4 21.0 101 - 6.60 - 3.26 1.35 97.4 0.013 0.029 - - - - - 14.4 -

23.4 21.0 102 - 5.00 - 1.87 1.25 101 0.013 0.022 - - - - - 16.4 -

2.47 2.29 35.4 - 3.23 - 3.06 0.72 32.6 0.0038 0.022 - - - - - 8.85 -

0.324 0.300 4.64 - 0.428 - 0.406 0.09 4.31 0.0005 0.0029 - - - - - 1.81 -

19.1 16.8 42.5 - 4 - 0.109 0.21 42.0 0.0018 0.0009 - - - - - 0.0390 -

29.4 26.5 178 - 15 - 10.6 3.53 165 0.022 0.072 - - - - 32.2 -

Elk 
River

standard error

minimum

maximum

total sample size

standard deviation

average

median
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Table H.G.11: Summary Statistics for Peamouth Chub Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and 
Gold Creek in Koocanusa Reservoir, 2018

Area
Processing 

Date
Fish ID

DELT
(Severe[S]/
Minor[M]/
Absent[A]) Comment

Worm 
Weight 

(g)

Tissue 
Collected

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight

(g)

25-Apr-18 RG_GC_PCC_01_20180425 23.9 21.4 108 oto 8 F 10.64 2.04 95.3 0.019 0.099 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_GC_PCC_02_20180425 25.0 22.8 128 oto 6 F 2.38 1.53 124 0.012 0.019 A A A A worms 20.6
muscle, 
ovaries

25-Apr-18 RG_GC_PCC_03_20180425 22.4 19.9 96.0 oto 6 M 0.72 1.84 93.4 0.019 0.0075 A A A A worms 3.85 -

25-Apr-18 RG_GC_PCC_04_20180425 21.9 19.8 87.0 oto 7 F 4.75 2.57 79.7 0.030 0.055 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_GC_PCC_05_20180425 23.4 20.9 96.0 oto 7 M 0.61 1.07 94.3 0.011 0.0064 A A A A worms 12.0 -

25-Apr-18 RG_GC_PCC_06_20180425 23.2 20.9 98.0 oto 4 M 1.09 1.48 95.4 0.015 0.011 A A A A worms 6.24 -

25-Apr-18 RG_GC_PCC_07_20180425 23.1 20.5 99.0 oto 4 M 0.40 1.33 97.3 0.013 0.0041 A A A A worms 15.3 -

25-Apr-18 RG_GC_PCC_08_20180425 24.2 22.0 118 oto 5 F 8.67 2.13 107 0.018 0.073 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_GC_PCC_09_20180426 26.4 23.7 134 oto 9 F 8.90 2.51 123 0.019 0.066 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_GC_PCC_10_20180426 24.2 22.1 123 oto 5 M 0.45 1.56 121 0.013 0.0037 A A A A worms 20.3 -

26-Apr-18 RG_GC_PCC_11_20180426 23.4 20.7 105 oto 6 F 7.66 3.48 93.9 0.033 0.073 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_GC_PCC_12_20180426 22.8 20.3 92.0 oto 5 M 0.93 1.55 89.5 0.017 0.010 A A A A worms 10.5 -

26-Apr-18 RG_GC_PCC_13_20180426 25.1 22.5 121 oto 8 M 0.39 1.89 119 0.016 0.0032 A A A A worms 20.6 -

26-Apr-18 RG_GC_PCC_14_20180426 27.1 24.6 154 oto 11 F 12.30 3.04 139 0.020 0.080 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_GC_PCC_15_20180426 26.5 23.8 148 oto 7 F 12.67 2.77 133 0.019 0.086 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_GC_PCC_16_20180426 22.3 19.8 81.0 oto 7 M 2.88 1.39 76.7 0.017 0.036 A A A A - - -

26-Apr-18 RG_GC_PCC_17_20180426 22.1 19.9 74.5 oto 5 F 4.22 1.13 69.2 0.015 0.057 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_GC_PCC_18_20180426 26.6 24.3 154 oto 7 F 16.01 3.90 134 0.025 0.10 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_GC_PCC_19_20180426 22.7 20.5 104 oto 5 M 0.36 1.43 102 0.014 0.0035 A A A A worms 10.9 -

26-Apr-18 RG_GC_PCC_20_20180426 26.4 23.7 160 oto 6 F 12.66 2.91 144 0.018 0.079 A A A A - - -

26-Apr-18 RG_GC_PCC_21_20180426 23.2 20.9 90.0 oto 6 F 5.92 2.21 81.9 0.025 0.066 A A A A worms 3.06 -

26-Apr-18 RG_GC_PCC_22_20180426 23.2 20.9 102 oto 7 F 4.46 1.39 96.2 0.014 0.044 A A A A worms 9.49 -

26-Apr-18 RG_GC_PCC_23_20180426 22.4 19.8 81.5 oto 5 M 0.39 1.09 80.0 0.013 0.0048 A A A A worms 19.5 -

26-Apr-18 RG_GC_PCC_24_20180426 24.0 21.3 119 oto 7 M 3.76 2.23 113 0.019 0.032 A A A A - - -

26-Apr-18 RG_GC_PCC_25_20180426 26.9 24.5 153 oto 11 F 10.23 3.06 140 0.020 0.067 A A A A - - -

26-Apr-18 RG_GC_PCC_26_20180426 22.1 19.7 73.5 oto 5 F 2.35 1.08 70.1 0.015 0.032 A A A A worms 5.44 -

26-Apr-18 RG_GC_PCC_27_20180426 26.0 23.5 148 oto 7 F 6.25 2.62 139 0.018 0.042 A A A A worms 16.4 -

26-Apr-18 RG_GC_PCC_28_20180426 23.9 21.5 111 oto 7 F 9.76 2.00 99.2 0.018 0.088 A A A A - - -

26-Apr-18 RG_GC_PCC_29_20180426 24.9 22.4 127 oto 5 F 11.01 2.64 113 0.021 0.087 A A A A - - -

26-Apr-18 RG_GC_PCC_30_20180426 25.9 23.4 138 oto 11 F 9.40 1.80 127 0.013 0.068 A A A A - - -

26-Apr-18 RG_GC_PCC_31_20180426 23.5 21.1 80.0 oto 7 F 3.77 1.03 75.2 0.013 0.047 A A A A - - -

26-Apr-18 RG_GC_PCC_32_20180426 22.9 21.6 99.0 oto 5 F 7.49 2.02 89.5 0.020 0.076 A A A A - - -

Gold 
Creek
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Adjusted 
Body 

Weight 

(g) b

Liver 
Weight 

(g)

Age 
Structures 

Collected a

Age 
(years)

Sex
Gonad 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index

Table H.G.11: Summary Statistics for Peamouth Chub Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and 
Gold Creek in Koocanusa Reservoir, 2018

Area
Processing 

Date
Fish ID

DELT
(Severe[S]/
Minor[M]/
Absent[A]) Comment

Worm 
Weight 

(g)

Tissue 
Collected

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight

(g)

26-Apr-18 RG_GC_PCC_33_20180426 23.9 21.5 115 oto 6 F 1.38 1.69 112 0.015 0.012 A A A A worms 19.3 -

26-Apr-18 RG_GC_PCC_34_20180426 25.4 22.5 130 oto 6 F 1.61 0.99 127 0.008 0.012 A A A A worms 23.8 -

26-Apr-18 RG_GC_PCC_35_20180426 24.2 21.8 118 oto 7 F 1.33 1.48 115 0.013 0.011 A A A A worms 22.3 -

26-Apr-18 RG_GC_PCC_36_20180426 21.5 19.3 70.5 oto 5 M 2.09 1.06 67.3 0.015 0.030 A A A A - - -

26-Apr-18 RG_GC_PCC_37_20180426 21.3 19.1 82.0 oto 4 M 0.30 1.31 80.4 0.016 0.004 A A A A worms 9.46 -

26-Apr-18 RG_GC_PCC_38_20180426 23.1 20.5 86.5 oto 6 M 2.97 1.37 82.2 0.016 0.034 A A A A fatty liver - -

26-Apr-18 RG_GC_PCC_39_20180426 23.1 20.8 84.5 oto 6 M 3.03 1.53 79.9 0.018 0.036 A A A A - - -

26-Apr-18 RG_GC_PCC_40_20180426 21.9 19.5 94.0 oto 6 M 0.20 1.27 92.5 0.013 0.002 A A A A worms 23.1 -

26-Apr-18 RG_GC_PCC_41_20180426 22.1 20.0 83.0 oto 6 M 0.53 1.29 81.2 0.016 0.006 A A A A worms 10.9 -

26-Apr-18 RG_GC_PCC_42_20180426 22.8 20.2 99.0 oto 7 M 1.14 1.28 96.6 0.013 0.011 A A A A worms 9.99 -

26-Apr-18 RG_GC_PCC_43_20180426 20.9 18.5 69.0 oto 4 M 2.22 0.85 65.9 0.012 0.032 A A A A - - -

26-Apr-18 RG_GC_PCC_44_20180426 22.4 20.2 90.5 oto 5 M 1.78 1.52 87.2 0.017 0.020 A A A A worms 0.238 -

26-Apr-18 RG_GC_PCC_45_20180426 22.1 19.6 98.0 oto 5 M 0.63 1.30 96.1 0.013 0.006 A A A A worms 24.6 -

26-Apr-18 RG_GC_PCC_46_20180426 22.7 19.5 79.0 oto 4 M 0.51 1.17 77.3 0.015 0.006 A A A A worms 5.24 -

26-Apr-18 RG_GC_PCC_47_20180426 24.9 22.5 119 oto 11 M 0.80 1.28 117 0.011 0.007 A A A A worms 7.27 -

27-Apr-18 RG_GC_PCC_48_20180427 24.6 22.0 123 oto 9 M 1.37 1.79 120 0.015 0.011 A A A A worms 13.2 -

27-Apr-18 RG_GC_PCC_49_20180427 22.7 20.5 95.0 oto 5 M 1.89 1.44 91.7 0.015 0.020 A A A A worms 11.6 -

27-Apr-18 RG_GC_PCC_50_20180427 21.5 19.4 78.0 oto 5 M 0.36 0.77 76.9 0.010 0.005 A A A A worms 12.0 -

27-Apr-18 RG_GC_PCC_51_20180427 25.1 22.5 130 oto 4 M 2.38 1.06 127 0.008 0.018 A A A A - - -

27-Apr-18 RG_GC_PCC_52_20180427 23.6 21.1 125 oto 8 M 5.22 2.20 118 0.018 0.042 A A A A - - -

27-Apr-18 RG_GC_PCC_53_20180427 22.3 19.8 78.0 oto 5 M 0.59 0.86 76.6 0.011 0.008 A A A A worms 11.2 -

27-Apr-18 RG_GC_PCC_54_20180427 23.1 21.2 112 oto 6 M 0.25 1.03 111 0.009 0.002 A A A A worms 12.9 -

27-Apr-18 RG_GC_PCC_55_20180427 23.5 21.2 109 oto 6 M 0.68 1.27 107 0.012 0.006 A A A A worms 19.4 -

27-Apr-18 RG_GC_PCC_56_20180427 24.6 22.3 112 oto 10 M 5.03 1.34 106 0.012 0.045 A A A A - - -

27-Apr-18 RG_GC_PCC_57_20180427 25.0 22.4 132 oto 6 F 1.67 1.27 129 0.010 0.013 A A A A worms 23.0

27-Apr-18 RG_GC_PCC_58_20180427 24.0 21.1 91.0 oto 6 M 1.37 0.72 88.9 0.008 0.015 A A A A - - -

27-Apr-18 RG_GC_PCC_59_20180427 23.8 21.5 123 oto 5 M 0.56 1.12 121 0.009 0.005 A A A A worms 26.7 -

27-Apr-18 RG_GC_PCC_60_20180427 23.9 21.8 112 oto 8 M 6.09 1.87 104 0.017 0.054 A A A A - - -

27-Apr-18 RG_GC_PCC_61_20180427 22.9 20.7 104 oto 5 M 0.50 1.20 102 0.012 0.005 A A A A worms 16.8 -

61 61 61 - 61 - 61 61 61 61 61 ‐ ‐ ‐ ‐ - 34 -

23.7 21.3 107 - 6.34 - 3.80 1.67 102 0.015 0.033 ‐ ‐ ‐ ‐ - 14.0 -

23.4 21.1 104 - 6.00 - 2.09 1.44 97.3 0.015 0.020 ‐ ‐ ‐ ‐ - 12.4 -

1.50 1.45 23.4 - 1.81 - 4.02 0.69 20.9 0.005 0.030 ‐ ‐ ‐ ‐ - 6.99 -

0.19 0.19 3.00 - 0.23 - 0.52 0.09 2.68 0.001 0.004 ‐ ‐ ‐ ‐ - 1.20 -

20.9 18.5 69.0 - 4 - 0.20 0.72 65.9 0.008 0.002 ‐ ‐ ‐ ‐ - 0.24 -

27.1 24.6 160 - 11 - 16.0 3.90 144 0.033 0.104 ‐ ‐ ‐ ‐ - 26.7 -

Note:  "-" indicates no data available
a Age structures collected: oto - otoliths.
b Adjusted body weight represents whole body weight less the liver weight and gonad weight and used for statistical analyses.

Gold 
Creek

total sample size

maximum

average

median

standard deviation

standard error

minimum
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24-Apr-18 RG_SC_RSC_01_20180424 10.0 8.90 7.67 oto - U - 0.066 - 0.009 - A A A A - - -

24-Apr-18 RG_SC_RSC_02_20180424 10.8 9.40 9.80 oto 4 F 0.334 0.168 9.30 0.017 0.034 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_RSC_03_20180424 10.1 8.70 7.71 oto - U - 0.104 - 0.013 - A A A A - - -

24-Apr-18 RG_SC_RSC_04_20180424 9.10 7.90 6.78 oto 2 F 0.188 0.182 6.41 0.027 0.028 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_RSC_05_20180424 10.7 9.20 8.54 oto 3 F 0.251 0.082 8.20 0.010 0.029 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_RSC_06_20180424 9.60 8.40 6.78 oto 3 F 0.228 0.025 6.52 0.004 0.034 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_RSC_07_20180424 10.2 8.80 7.96 oto - U - 0.105 - 0.013 - A A A A - - -

24-Apr-18 RG_SC_RSC_08_20180424 11.5 10.0 13.1 oto 4 M 0.153 0.123 12.9 0.009 0.012 A A A A - - -

24-Apr-18 RG_SC_RSC_09_20180424 9.20 8.00 6.04 oto 3 F 0.092 0.103 5.85 0.017 0.015 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_SC_RSC_10_20180424 10.0 8.60 7.28 oto 2 F 0.261 0.037 6.98 0.005 0.036 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_SC_RSC_11_20180426 10.5 9.10 9.59 oto 3 F 0.499 0.183 8.91 0.019 0.052 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_SC_RSC_12_20180426 10.2 8.90 8.14 oto 3 M 0.029 0.062 8.05 0.008 0.004 A M A A - - -

26-Apr-18 RG_SC_RSC_13_20180426 12.3 10.7 15.8 oto 3 F 0.627 0.192 15.0 0.012 0.040 A A A A - -
muscle, 
ovaries

26-Apr-18 RG_SC_RSC_14_20180426 10.5 9.00 8.65 oto 3 M 0.092 0.052 8.51 0.006 0.011 A A A A - - -

26-Apr-18 RG_SC_RSC_15_20180426 9.60 8.10 7.22 oto 3 M 0.065 0.096 7.06 0.013 0.009 A A A A worms 0.704 -

27-Apr-18 RG_SC_RSC_16_20180427 10.1 8.60 7.60 oto 2 M 0.045 0.190 7.37 0.025 0.006 A A A A - - -

27-Apr-18 RG_SC_RSC_17_20180427 11.2 9.30 10.1 oto 3 F 0.379 0.153 9.58 0.015 0.037 A A A A worms 0.136
muscle, 
ovaries

27-Apr-18 RG_SC_RSC_18_20180427 12.6 11.0 20.3 oto 4 F 0.561 0.285 19.4 0.014 0.028 A M A A worms 2.72
muscle, 
ovaries

27-Apr-18 RG_SC_RSC_19_20180427 10.7 9.60 11.8 oto 3 M 0.434 0.144 11.3 0.012 0.037 A M A A - - -

27-Apr-18 RG_SC_RSC_20_20180427 11.9 10.5 12.9 oto 4 F 0.597 0.130 12.1 0.010 0.046 A A A A - - -

27-Apr-18 RG_SC_RSC_21_20180427 11.3 9.60 10.9 oto 3 M 0.202 0.040 10.7 0.004 0.019 A A A A - - -

28-Apr-18 RG_SC_RSC_22_20180428 11.0 9.40 10.4 oto 3 M 0.137 0.207 10.1 0.020 0.013 A A A A - - -

28-Apr-18 RG_SC_RSC_23_20180428 9.80 8.50 7.33 oto 3 M 0.079 0.082 7.16 0.011 0.011 A A A A - - -

28-Apr-18 RG_SC_RSC_24_20180428 10.3 9.00 9.32 oto 4 F 0.358 0.099 8.86 0.011 0.038 A A A A - - -

28-Apr-18 RG_SC_RSC_25_20180428 11.3 10.0 11.8 oto 3 M 0.072 0.123 11.6 0.010 0.006 A A A A - - -

28-Apr-18 RG_SC_RSC_26_20180428 10.0 8.90 8.62 oto 3 F 0.296 0.199 8.13 0.023 0.034 A A A A - - -

28-Apr-18 RG_SC_RSC_27_20180428 10.9 9.50 10.3 oto 3 M 0.082 0.159 10.1 0.015 0.008 A A A A - - -

28-Apr-18 RG_SC_RSC_28_20180428 10.3 9.00 8.69 oto 3 M 0.063 0.084 8.55 0.010 0.007 A A A A - - -

28-Apr-18 RG_SC_RSC_29_20180428 10.7 9.30 10.6 oto 4 F 0.574 0.258 9.77 0.024 0.054 A A A A - - -

28-Apr-18 RG_SC_RSC_30_20180428 11.6 10.0 10.9 oto 5 M 0.098 0.031 10.7 0.003 0.009 A A A A worms 0.0390 -

Sand 
Creek

Tissue 
Collected

Sex
Age 

(years)

Liver 
Weight 

(g)

Gonad 
Weight 

(g)

Adjusted 
Body 

Weight

(g) b

Table H.G.12: Summary Statistics for Redside Shiner Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and Gold Creek in 
Koocanusa Reservoir, 2018

DELT
(Severe[S]
/Minor[M]/
Absent[A])

Area

Age 
Structure 
Collected 

a

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Processing 
Date

Worm 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index
Comment
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Tissue 
Collected

Sex
Age 

(years)

Liver 
Weight 

(g)

Gonad 
Weight 

(g)

Adjusted 
Body 

Weight

(g) b

Table H.G.12: Summary Statistics for Redside Shiner Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and Gold Creek in 
Koocanusa Reservoir, 2018

DELT
(Severe[S]
/Minor[M]/
Absent[A])

Area

Age 
Structure 
Collected 

a

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Processing 
Date

Worm 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index
Comment

28-Apr-18 RG_SC_RSC_31_20180428 11.7 10.2 13.7 oto 4 F 0.611 0.203 12.9 0.015 0.045 A A A A - - -

28-Apr-18 RG_SC_RSC_32_20180428 11.5 10.2 13.1 oto 3 F 0.687 0.348 12.1 0.027 0.052 A A A A - - -

28-Apr-18 RG_SC_RSC_33_20180428 12.4 10.6 16.6 oto 3 F 0.524 0.349 15.7 0.021 0.032 A A A A worms 0.196 -

28-Apr-18 RG_SC_RSC_34_20180428 11.0 9.50 11.6 oto 4 F 0.715 0.190 10.7 0.016 0.062 A A A A - - -

28-Apr-18 RG_SC_RSC_35_20180428 10.0 8.90 8.70 oto 3 M 0.047 0.086 8.56 0.010 0.005 A A A A worms 0.453 -

28-Apr-18 RG_SC_RSC_36_20180428 11.1 9.40 9.67 oto 3 M 0.214 0.144 9.31 0.015 0.022 A A A A - - -

28-Apr-18 RG_SC_RSC_37_20180428 11.2 9.80 10.9 oto 3 M 0.019 0.102 10.8 0.009 0.002 A A A A - - -

28-Apr-18 RG_SC_RSC_38_20180428 10.3 9.00 9.23 oto 3 M 0.117 0.053 9.06 0.006 0.013 A A A A - - -

28-Apr-18 RG_SC_RSC_39_20180428 11.4 9.90 11.8 oto 4 M 0.118 0.330 11.3 0.028 0.010 A A A A - - -

28-Apr-18 RG_SC_RSC_40_20180428 12.3 10.7 15.2 oto 5 F 0.688 0.176 14.3 0.012 0.045 A A A A - - -

28-Apr-18 RG_SC_RSC_41_20180428 11.4 9.90 12.2 oto 3 F 0.487 0.084 11.6 0.007 0.040 A A A A worms 0.720 -

28-Apr-18 RG_SC_RSC_42_20180428 11.6 10.2 12.3 oto 4 F 0.667 0.155 11.5 0.013 0.054 A M A A - - -

28-Apr-18 RG_SC_RSC_43_20180428 11.9 10.3 12.5 oto 5 M 0.147 0.260 12.1 0.021 0.012 A A A A - - -

28-Apr-18 RG_SC_RSC_44_20180428 9.50 8.30 6.75 oto 3 M 0.070 0.014 6.67 0.002 0.010 A A A A - - -

28-Apr-18 RG_SC_RSC_45_20180428 12.1 10.5 15.1 oto 6 F 0.330 0.154 14.6 0.010 0.022 A A A A worms 1.46 -

28-Apr-18 RG_SC_RSC_46_20180428 12.3 10.9 16.6 oto 4 F 0.795 0.370 15.5 0.022 0.048 A A A A - - -

28-Apr-18 RG_SC_RSC_47_20180428 12.1 10.7 14.1 oto 5 F 0.710 0.159 13.3 0.011 0.050 A A A A - - -

28-Apr-18 RG_SC_RSC_48_20180428 10.0 8.70 8.58 oto c M 0.057 0.168 8.36 0.020 0.007 A A A A - - -

28-Apr-18 RG_SC_RSC_49_20180428 11.6 9.90 11.8 oto 4 M 0.123 0.166 11.5 0.014 0.010 A M A A - - -

28-Apr-18 RG_SC_RSC_50_20180428 10.0 8.90 8.27 oto 3 F 0.295 0.090 7.89 0.011 0.036 A A A A - - -

28-Apr-18 RG_SC_RSC_51_20180428 8.70 7.50 4.82 oto 3 F 0.177 0.093 4.55 0.019 0.037 A M A A - - -

28-Apr-18 RG_SC_RSC_52_20180428 11.5 7.10 12.6 oto 4 M 0.179 0.169 12.2 0.013 0.014 A A A A - - -

28-Apr-18 RG_SC_RSC_53_20180428 11.0 9.50 11.4 oto 3 M 0.163 0.111 11.2 0.010 0.014 A A A A - - -

28-Apr-18 RG_SC_RSC_54_20180428 11.1 8.50 11.5 oto 3 M 0.158 0.117 11.2 0.010 0.014 A A A A - - -

28-Apr-18 RG_SC_RSC_55_20180428 11.1 9.50 10.6 oto 3 M 0.111 0.159 10.3 0.015 0.011 A A A A - - -

28-Apr-18 RG_SC_RSC_56_20180428 10.0 8.60 8.46 oto 2 F 0.066 0.071 8.32 0.008 0.008 A A A A - - -

28-Apr-18 RG_SC_RSC_57_20180428 10.5 9.10 9.14 oto 4 F 0.400 0.126 8.61 0.014 0.044 A A A A - - -

28-Apr-18 RG_SC_RSC_58_20180428 9.70 8.60 7.14 oto 4 M 0.035 0.083 7.03 0.012 0.005 A A A A - - -

28-Apr-18 RG_SC_RSC_59_20180428 10.6 9.10 9.16 oto 3 M 0.044 0.076 9.04 0.008 0.005 A A A A - - -

28-Apr-18 RG_SC_RSC_60_20180428 10.1 8.90 9.18 oto 3 F 0.078 0.164 8.94 0.018 0.008 A M A A worms 0.948 -

28-Apr-18 RG_SC_RSC_61_20180428 11.1 9.60 11.5 oto 5 F 0.102 0.203 11.2 0.018 0.009 A A A A worms 0.298 -

29-Apr-18 RG_SC_RSC_62_20180429 13.3 11.6 19.2 oto 6 F 1.257 0.293 17.7 0.015 0.065 A A A A - - -

29-Apr-18 RG_SC_RSC_63_20180429 10.2 8.90 9.14 oto 2 M 0.040 0.119 8.98 0.013 0.004 A A A A - - -

29-Apr-18 RG_SC_RSC_64_20180429 11.4 9.70 11.3 oto 3 M 0.198 0.133 11.0 0.012 0.017 A A A A - - -

28-Apr-18 RG_SC_RSC_65_20180428 11.7 10.1 12.1 oto 3 F 0.582 0.213 11.3 0.018 0.048 A A A A - - -

29-Apr-18 RG_SC_RSC_66_20180429 13.5 11.8 20.3 oto 5 F 0.808 0.473 19.0 0.023 0.040 A A A A worms 0.237 -

29-Apr-18 RG_SC_RSC_67_20180429 9.90 8.60 8.42 oto 3 M 0.085 0.158 8.18 0.019 0.010 A M A A - - -

Sand 
Creek
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Tissue 
Collected
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Age 

(years)

Liver 
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(g)

Gonad 
Weight 

(g)
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Body 

Weight

(g) b

Table H.G.12: Summary Statistics for Redside Shiner Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and Gold Creek in 
Koocanusa Reservoir, 2018

DELT
(Severe[S]
/Minor[M]/
Absent[A])

Area

Age 
Structure 
Collected 

a

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Processing 
Date

Worm 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index
Comment

29-Apr-18 RG_SC_RSC_68_20180429 11.0 9.50 11.2 oto 4 M 0.120 0.180 10.9 0.016 0.011 A A A A - - -

28-Apr-18 RG_SC_RSC_69_20180428 10.5 9.10 9.07 oto 3 F 0.389 0.052 8.63 0.006 0.043 A A A A - - -

29-Apr-18 RG_SC_RSC_70_20180429 9.70 8.40 7.45 oto 3 M 0.131 0.110 7.21 0.015 0.018 A A A A - - -

28-Apr-18 RG_SC_RSC_71_20180428 11.5 10.0 12.2 oto 4 F 0.577 0.172 11.5 0.014 0.047 A M A A - - -

29-Apr-18 RG_SC_RSC_72_20180429 12.9 11.3 17.4 oto 5 M 0.180 0.211 17.0 0.012 0.010 A A A A - - -

29-Apr-18 RG_SC_RSC_73_20180429 10.4 9.00 8.98 oto 3 M 0.093 0.052 8.84 0.006 0.010 A A A A - - -

29-Apr-18 RG_SC_RSC_74_20180429 10.5 9.00 9.11 oto 2 M 0.137 0.126 8.85 0.014 0.015 A A A A - - -

29-Apr-18 RG_SC_RSC_75_20180429 11.6 10.1 12.6 oto 4 F 0.179 0.220 12.2 0.017 0.014 A A A A - - -

29-Apr-18 RG_SC_RSC_76_20180429 11.8 10.2 14.0 oto 3 M 0.179 0.220 13.6 0.016 0.013 A A A A - - -

29-Apr-18 RG_SC_RSC_77_20180429 10.5 9.40 9.22 oto 3 M 0.061 0.117 9.04 0.013 0.007 A M A A - - -

29-Apr-18 RG_SC_RSC_78_20180429 10.9 9.50 9.68 oto 3 M 0.062 0.147 9.47 0.015 0.006 A A A A - - -

29-Apr-18 RG_SC_RSC_79_20180429 11.8 10.3 12.4 oto 4 M 0.154 0.114 12.1 0.009 0.012 A M A A - - -

29-Apr-18 RG_SC_RSC_80_20180429 11.2 9.50 10.8 oto 3 M 0.108 0.099 10.6 0.009 0.010 A A A A - - -

29-Apr-18 RG_SC_RSC_81_20180429 11.7 10.3 14.2 oto 4 M 0.295 0.220 13.6 0.016 0.021 A A A A - - -
29-Apr-18 RG_SC_RSC_82_20180429 11.1 9.50 10.7 oto 5 M 0.126 0.107 10.5 0.010 0.012 A A A A - - -
29-Apr-18 RG_SC_RSC_83_20180429 10.2 8.80 8.49 oto 3 M 0.140 0.145 8.21 0.017 0.016 A A A A worms 0.0200 -

29-Apr-18 RG_SC_RSC_84_20180429 10.7 9.30 9.96 oto 3 M 0.152 0.138 9.67 0.014 0.015 A A A A - - -

29-Apr-18 RG_SC_RSC_85_20180429 9.90 8.50 8.22 oto 3 M 0.077 0.091 8.05 0.011 0.009 A A A A - - -

29-Apr-18 RG_SC_RSC_86_20180429 10.7 9.50 9.89 oto 3 M 0.119 0.119 9.65 0.012 0.012 A A A A - - -

29-Apr-18 RG_SC_RSC_87_20180429 11.1 9.70 11.2 oto 4 M 0.168 0.233 10.8 0.021 0.015 A A A A - - -

87 87 87 - 83 - 84 87 84 87 84 - - - - - 12 -

10.9 9.43 10.7 - 3.45 - 0.264 0.149 10.4 0.0 0.0 - - - - - 0.661 -

10.9 9.40 10.3 - 3.00 - 0.161 0.138 10.1 0.0 0.0 - - - - - 0.376 -

0.937 0.870 3.08 - 0.859 - 0.242 0.082 2.87 0.01 0.02 - - - - - 0.776 -

0.100 0.0933 0.330 - 0.0943 - 0.026 0.009 0.313 0.001 0.002 - - - - - 0.224 -

8.70 7.10 4.82 - 2.00 - 0.019 0.014 4.55 0.00 0.00 - - - - - 0.0200 -

13.5 11.8 20.3 - 6.00 - 1.26 0.473 19.4 0.0 0.1 - - - - - 2.72 -

25-Apr-18 RG_ER_RSC_01_20180425 11.2 10.1 13.3 oto 4 F 0.735 0.265 12.3 0.020 0.055 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_02_20180425 10.6 9.20 9.96 oto 3 M 0.066 0.154 9.74 0.015 0.007 A A A A - - -

25-Apr-18 RG_ER_RSC_03_20180425 10.5 9.10 8.32 oto - U - 0.090 - 0.011 - A A A A worms 0.797 -

25-Apr-18 RG_ER_RSC_04_20180425 9.80 8.70 6.91 oto 3 M 0.042 0.041 6.83 0.006 0.006 A A A A - - -

25-Apr-18 RG_ER_RSC_05_20180425 10.8 9.50 11.1 oto 3 M 2.888 0.155 8.04 0.014 0.261 A A A A - - -

25-Apr-18 RG_ER_RSC_06_20180425 10.9 9.50 10.3 oto 3 M 0.112 0.147 10.0 0.014 0.011 A A A A - - -

25-Apr-18 RG_ER_RSC_07_20180425 10.9 9.40 10.3 oto 4 F 0.459 0.103 9.78 0.010 0.044 A A A A - -
muscle, 
ovaries

Sand 
Creek

Elk 
River

minimum

maximum

total sample size

average

median

standard deviation

standard error
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Liver 
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(g)

Gonad 
Weight 

(g)
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Body 
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(g) b

Table H.G.12: Summary Statistics for Redside Shiner Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and Gold Creek in 
Koocanusa Reservoir, 2018

DELT
(Severe[S]
/Minor[M]/
Absent[A])

Area

Age 
Structure 
Collected 

a

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Processing 
Date

Worm 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index
Comment

25-Apr-18 RG_ER_RSC_08_20180425 12.1 10.5 13.4 oto 5 F 0.584 0.343 12.5 0.026 0.044 A A A A worms 0.0960
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_09_20180425 10.1 8.90 7.90 oto 3 F 0.271 0.197 7.43 0.025 0.034 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_10_20180425 10.6 9.30 8.77 oto 3 F 0.039 0.140 8.59 0.016 0.004 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_11_20180425 10.7 9.50 10.7 oto 3 F 0.478 0.173 10.1 0.016 0.045 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_12_20180425 10.5 9.30 9.03 oto 4 F 0.263 0.202 8.56 0.022 0.029 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_13_20180425 9.80 8.50 8.03 oto 3 M 0.061 0.176 7.80 0.022 0.008 A A A A - - -

25-Apr-18 RG_ER_RSC_14_20180425 9.90 8.60 7.40 oto 3 F 0.238 0.150 7.01 0.020 0.032 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_15_20180425 9.70 8.60 7.27 oto 3 F 0.213 0.135 6.92 0.019 0.029 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_16_20180425 9.70 8.50 8.24 oto 3 F 0.086 0.192 7.96 0.023 0.010 A A A A worms 1.40
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_17_20180425 10.6 9.20 8.52 oto 3 M 0.143 0.063 8.31 0.007 0.017 A A A A - - -

25-Apr-18 RG_ER_RSC_18_20180425 10.0 8.70 8.73 oto - U 0.025 0.065 8.64 0.007 0.003 A A A A worms 1.07 -

25-Apr-18 RG_ER_RSC_19_20180425 10.5 9.30 9.03 oto 3 F 0.347 0.148 8.54 0.016 0.038 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_ER_RSC_20_20180425 9.40 8.50 6.77 oto - U 0.024 0.123 6.62 0.018 0.004 A A A A worms 0.476 -

25-Apr-18 RG_ER_RSC_21_20180425 10.0 8.60 7.82 oto 3 F 0.198 0.083 7.54 0.011 0.025 A A A A - - -

25-Apr-18 RG_ER_RSC_22_20180425 10.8 9.30 9.65 oto 3 F 0.290 0.243 9.12 0.025 0.030 A M A A - - -

25-Apr-18 RG_ER_RSC_23_20180425 10.3 8.90 9.32 oto 3 M 0.090 0.128 9.10 0.014 0.010 A A A A cut tail fin - -

26-Apr-18 RG_ER_RSC_24_20180426 12.1 10.4 15.2 oto 4 M 0.144 0.234 14.8 0.015 0.010 A M A A worms 0.0930 -

26-Apr-18 RG_ER_RSC_25_20180426 12.1 10.5 14.6 oto 5 F 0.692 0.169 13.7 0.012 0.048 A A A A
missing half 
of caudal fin

- -

26-Apr-18 RG_ER_RSC_26_20180426 12.2 10.3 13.8 oto 4 F 0.353 0.336 13.1 0.024 0.026 A A A A - - -

26-Apr-18 RG_ER_RSC_27_20180426 10.5 9.20 9.12 oto 3 F 0.155 0.167 8.80 0.018 0.017 A A A A - - -

26-Apr-18 RG_ER_RSC_28_20180426 11.9 10.5 13.9 oto 3 F 0.417 0.096 13.4 0.007 0.030 M A A A
worms, 
broken 

operculum
0.200 -

26-Apr-18 RG_ER_RSC_29_20180426 11.0 9.11 11.8 oto 3 F 0.681 0.188 10.9 0.016 0.058 A A A A - - -

26-Apr-18 RG_ER_RSC_30_20180426 11.2 9.80 10.9 oto 3 M 0.083 0.160 10.6 0.015 0.008 A A A A worms 0.00600 -

26-Apr-18 RG_ER_RSC_31_20180426 11.0 9.70 10.3 oto 3 M 0.124 0.029 10.2 0.003 0.012 A M A A
worms, 

missing half 
of caudal fin

0.309 -

26-Apr-18 RG_ER_RSC_32_20180426 10.1 8.90 8.26 oto 3 F 0.137 0.140 7.99 0.017 0.017 A A A A - - -

26-Apr-18 RG_ER_RSC_33_20180426 10.2 8.90 7.96 oto 3 M 0.084 0.149 7.73 0.019 0.011 A A A A - - -

26-Apr-18 RG_ER_RSC_34_20180426 11.8 10.5 13.3 oto 4 M 0.071 0.119 13.2 0.009 0.005 A A A A - - -

Elk 
River
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Table H.G.12: Summary Statistics for Redside Shiner Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and Gold Creek in 
Koocanusa Reservoir, 2018

DELT
(Severe[S]
/Minor[M]/
Absent[A])

Area

Age 
Structure 
Collected 

a

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Processing 
Date

Worm 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index
Comment

26-Apr-18 RG_ER_RSC_35_20180426 11.9 10.5 14.6 oto 4 F 0.566 0.248 13.8 0.017 0.039 A A A A - - -

26-Apr-18 RG_ER_RSC_36_20180426 11.5 9.90 11.7 oto 4 M 0.088 0.195 11.4 0.017 0.008 A A A A worms 0.711 -

26-Apr-18 RG_ER_RSC_37_20180426 10.0 8.50 7.63 oto 4 M 0.064 0.175 7.39 0.023 0.008 A A A A - - -

26-Apr-18 RG_ER_RSC_38_20180426 9.80 8.40 7.53 oto 2 M 0.017 0.146 7.37 0.019 0.002 A A A A worms 0.0400 -

26-Apr-18 RG_ER_RSC_39_20180426 10.0 8.60 8.08 oto 3 M 0.032 0.110 7.94 0.014 0.004 A A A A - - -

26-Apr-18 RG_ER_RSC_40_20180426 10.5 9.10 8.61 oto 3 M 0.083 0.113 8.41 0.013 0.010 A A A A - - -

26-Apr-18 RG_ER_RSC_41_20180426 10.0 8.60 7.87 oto 3 M 0.096 0.075 7.70 0.010 0.012 A A A A - - -

27-Apr-18 RG_ER_RSC_42_20180427 11.6 10.5 15.2 oto 3 M 0.181 0.156 14.9 0.010 0.012 A A A A worms 1.11 -

27-Apr-18 RG_ER_RSC_43_20180427 11.7 10.3 12.9 oto 3 M 0.093 0.115 12.7 0.009 0.007 A M A A
missing half 
of caudal fin

- -

27-Apr-18 RG_ER_RSC_44_20180427 10.4 9.00 7.85 oto 3 F 0.296 0.103 7.45 0.013 0.038 A A A A - - -

27-Apr-18 RG_ER_RSC_45_20180427 11.1 9.70 10.0 oto 5 M 0.051 0.101 9.86 0.010 0.005 A A A A - - -

27-Apr-18 RG_ER_RSC_46_20180427 9.90 8.50 8.94 oto 3 F 0.496 0.192 8.25 0.021 0.055 A A A A - - -

27-Apr-18 RG_ER_RSC_47_20180427 10.5 9.30 9.12 oto 2 M 0.122 0.211 8.79 0.023 0.013 A A A A - - -

27-Apr-18 RG_ER_RSC_48_20180427 12.0 10.4 13.7 oto 5 F 0.444 0.218 13.0 0.016 0.032 A A A A worms 0.282 -

27-Apr-18 RG_ER_RSC_49_20180427 11.4 10.5 11.3 oto 4 M 0.077 0.280 11.0 0.025 0.007 A A A A - - -

27-Apr-18 RG_ER_RSC_50_20180427 10.4 8.90 9.31 oto 3 M 0.061 0.077 9.17 0.008 0.007 A A A A - - -

28-Apr-18 RG_ER_RSC_51_20180428 12.5 10.8 17.5 oto 4 M 0.560 0.364 16.5 0.021 0.032 A A A A worms 0.561 -

28-Apr-18 RG_ER_RSC_52_20180428 10.8 9.30 10.0 oto 4 F 0.420 0.214 9.40 0.021 0.042 A A A A - - -

28-Apr-18 RG_ER_RSC_53_20180428 12.3 10.6 14.2 oto 4 M 0.247 0.244 13.7 0.017 0.017 A A A A - - -

28-Apr-18 RG_ER_RSC_54_20180428 11.2 9.70 11.3 oto 3 F 0.940 0.198 10.2 0.017 0.083 A A A A worms 0.0390 -

28-Apr-18 RG_ER_RSC_55_20180428 10.1 8.50 8.45 oto 4 M 0.044 0.157 8.25 0.019 0.005 A A A A - - -

28-Apr-18 RG_ER_RSC_56_20180428 12.6 11.1 16.5 oto 4 F 0.802 0.276 15.5 0.017 0.049 A A A A - - -

28-Apr-18 RG_ER_RSC_57_20180428 12.2 10.6 14.7 oto 8 M 0.074 0.322 14.3 0.022 0.005 A A A A - - -

28-Apr-18 RG_ER_RSC_58_20180428 10.4 9.10 9.17 oto - M 0.109 0.174 8.89 0.019 0.012 A A A A - - -

28-Apr-18 RG_ER_RSC_59_20180428 12.9 11.3 18.6 oto 4 F 0.880 0.272 17.5 0.015 0.047 A A A A - - -

28-Apr-18 RG_ER_RSC_60_20180428 13.3 11.7 18.6 oto 5 F 0.978 0.321 17.3 0.017 0.053 A A A A worms 2.78 -

28-Apr-18 RG_ER_RSC_61_20180428 13.1 11.5 17.5 oto 5 F 0.906 0.272 16.3 0.016 0.052 A M A A worms 0.936 -

28-Apr-18 RG_ER_RSC_62_20180428 13.0 11.5 20.9 oto 5 F 0.314 0.367 20.2 0.018 0.015 A A A A worms 1.39 -

28-Apr-18 RG_ER_RSC_63_20180428 12.3 10.7 16.2 oto 5 M 0.079 0.263 15.9 0.016 0.005 A A A A worms 1.45 -

28-Apr-18 RG_ER_RSC_64_20180428 11.5 9.70 12.2 oto 4 F 0.096 0.116 12.0 0.009 0.008 A A A A - - -

28-Apr-18 RG_ER_RSC_65_20180428 11.8 10.4 14.3 oto - U - 0.215 - 0.015 - A A A A - - -

28-Apr-18 RG_ER_RSC_66_20180428 13.5 11.7 20.8 oto 5 F 1.361 0.375 19.1 0.018 0.065 A A A A worms 0.288 -

28-Apr-18 RG_ER_RSC_67_20180428 11.5 10.2 13.8 oto 4 M 0.170 0.123 13.5 0.009 0.012 A A A A - - -

28-Apr-18 RG_ER_RSC_68_20180428 12.2 10.5 14.4 oto 4 F 0.583 0.195 13.6 0.014 0.040 A A A A - - -

28-Apr-18 RG_ER_RSC_69_20180428 11.2 9.70 10.7 oto 3 F 0.487 0.130 10.1 0.012 0.046 A A A A - - -

28-Apr-18 RG_ER_RSC_70_20180428 12.5 10.8 17.1 oto 3 M 0.194 0.169 16.7 0.010 0.011 A A A A - - -

Elk 
River
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Table H.G.12: Summary Statistics for Redside Shiner Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and Gold Creek in 
Koocanusa Reservoir, 2018

DELT
(Severe[S]
/Minor[M]/
Absent[A])

Area

Age 
Structure 
Collected 

a

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Processing 
Date

Worm 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index
Comment

28-Apr-18 RG_ER_RSC_71_20180428 11.7 10.4 13.2 oto 4 F 0.321 0.347 12.6 0.026 0.024 A A A A - - -

28-Apr-18 RG_ER_RSC_72_20180428 10.2 8.90 8.36 oto 3 F 0.272 0.173 7.92 0.021 0.033 A A A A - - -

28-Apr-18 RG_ER_RSC_73_20180428 10.5 9.00 9.75 oto 3 M 0.052 0.122 9.57 0.013 0.005 A A A A - - -

28-Apr-18 RG_ER_RSC_74_20180428 11.1 9.60 11.6 oto 3 M 0.102 0.081 11.5 0.007 0.009 A A A A - - -

29-Apr-18 RG_ER_RSC_75_20180429 11.4 10.0 12.9 oto 4 M 0.115 0.187 12.6 0.014 0.009 A M A A
caudal fin 
erosion

- -

29-Apr-18 RG_ER_RSC_76_20180429 12.5 10.8 16.1 oto 7 M 0.295 0.253 15.5 0.016 0.018 A A A A - - -

29-Apr-18 RG_ER_RSC_77_20180429 10.6 9.10 9.78 oto 4 F 0.356 0.190 9.23 0.019 0.036 A A A A - - -

29-Apr-18 RG_ER_RSC_78_20180429 11.9 10.4 13.0 oto 4 M 0.118 0.169 12.8 0.013 0.009 A A A A - - -

29-Apr-18 RG_ER_RSC_79_20180429 11.3 9.90 11.3 oto 4 M 0.105 0.196 11.0 0.017 0.009 A A A A - - -

29-Apr-18 RG_ER_RSC_80_20180429 12.0 10.6 14.6 oto 6 M 0.167 0.221 14.2 0.015 0.011 A A A A - - -

29-Apr-18 RG_ER_RSC_81_20180429 11.2 10.0 11.6 oto 4 M 0.128 0.126 11.4 0.011 0.011 A A A A - - -

29-Apr-18 RG_ER_RSC_82_20180429 10.7 9.50 10.6 oto 4 M 0.147 0.145 10.3 0.014 0.014 A A A A - - -

29-Apr-18 RG_ER_RSC_83_20180429 11.2 10.0 13.0 oto 4 M 0.114 0.346 12.5 0.027 0.009 A A A A - - -

29-Apr-18 RG_ER_RSC_84_20180429 11.4 10.0 11.4 oto 3 M 0.062 0.174 11.2 0.015 0.005 A A A A worms 0.0890 -

29-Apr-18 RG_ER_RSC_85_20180429 11.2 9.60 10.5 oto 3 M 0.040 0.208 10.2 0.020 0.004 A A A A - - -

29-Apr-18 RG_ER_RSC_86_20180429 10.5 9.20 8.68 oto 3 M 0.088 0.260 8.34 0.030 0.010 A A A A - - -

29-Apr-18 RG_ER_RSC_87_20180429 10.7 9.20 9.38 oto 3 M 0.105 0.074 9.20 0.008 0.011 A A A A - - -

87 87 87 - 82 - 85 87 85 87 85 - - - - - 21 -

11.1 9.70 11.5 - 3.67 - 0.296 0.182 11.0 0.0 0.0 - - - - - 0.673 -

11.0 9.60 10.7 - 3.00 - 0.144 0.173 10.2 0.0 0.0 - - - - - 0.476 -

0.950 0.854 3.31 - 0.982 - 0.391 0.080 3.13 0.01 0.03 - - - - - 0.689 -

0.102 0.0915 0.355 - 0.108 - 0.042 0.009 0.340 0.001 0.003 - - - - - 0.150 -

9.40 8.40 6.77 - 2.00 - 0.017 0.029 6.62 0.00 0.00 - - - - - 0.00600 -

13.5 11.7 20.9 - 8.00 - 2.89 0.375 20.2 0.0 0.3 - - - - - 2.78 -

24-Apr-18 RG_GC_RSC_01_20180424 10.5 9.10 8.73 oto 3 M 0.056 0.067 8.61 A A A A - - -

24-Apr-18 RG_GC_RSC_02_20180424 10.4 9.30 9.25 oto 3 F 0.421 0.072 8.76 A A A A - -
muscle, 
ovaries

24-Apr-18 RG_GC_RSC_03_20180424 10.0 8.60 7.91 oto - U 0.048 0.137 7.72 A A A A worms 0.249 -

24-Apr-18 RG_GC_RSC_04_20180424 9.80 8.40 7.19 oto 3 F 0.061 0.117 7.01 A A A A - -
muscle, 
ovaries

25-Apr-18 RG_GC_RSC_05_20180425 11.1 9.80 10.3 oto 3 M 0.038 0.182 10.1 A A A A - - -

25-Apr-18 RG_GC_RSC_06_20180425 10.4 8.90 8.73 oto 2 M 0.099 0.131 8.50 A A A A - - -

25-Apr-18 RG_GC_RSC_07_20180425 10.3 8.90 8.00 oto 3 M 0.047 0.085 7.87 A A A A - - -

26-Apr-18 RG_GC_RSC_08_20180426 9.70 8.40 7.02 oto 3 M 0.045 0.107 6.87 A A A A - - -

26-Apr-18 RG_GC_RSC_09_20180426 11.9 10.4 14.6 oto 4 F 0.388 0.196 14.0 A A A A worms 1.04
muscle, 
ovaries

26-Apr-18 RG_GC_RSC_10_20180426 9.90 8.50 7.82 oto 3 M 0.043 0.182 7.59 A A A A - - -

Gold 
Creek

Elk 
River

total sample size

minimum

standard error

standard deviation

median

average

maximum
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Table H.G.12: Summary Statistics for Redside Shiner Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and Gold Creek in 
Koocanusa Reservoir, 2018

DELT
(Severe[S]
/Minor[M]/
Absent[A])

Area

Age 
Structure 
Collected 

a

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Processing 
Date

Worm 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index
Comment

26-Apr-18 RG_GC_RSC_11_20180426 9.70 8.40 8.27 oto - U 0.024 0.150 8.10 A A A A worms 0.0120 -

26-Apr-18 RG_GC_RSC_12_20180426 9.90 8.50 8.31 oto 3 M 0.083 0.179 8.05 A A A A - - -

26-Apr-18 RG_GC_RSC_13_20180426 9.80 8.50 7.54 oto 2 M 0.077 0.098 7.36 A A A A worms 0.0520 -

26-Apr-18 RG_GC_RSC_14_20180426 9.20 8.10 6.86 oto 3 M 0.118 0.152 6.59 A A A A - - -

26-Apr-18 RG_GC_RSC_15_20180426 10.1 8.90 8.44 oto 4 M 0.068 0.050 8.32 A A A A worms 0.0170 -

26-Apr-18 RG_GC_RSC_16_20180426 9.90 8.80 8.88 oto 3 F 0.373 0.105 8.40 A A A A - -
muscle, 
ovaries

27-Apr-18 RG_GC_RSC_17_20180427 12.5 10.7 15.5 oto 5 F 0.494 0.103 14.9 A A A A worms 0.452
muscle, 
ovaries

27-Apr-18 RG_GC_RSC_18_20180427 10.1 9.30 9.66 oto 3 F 0.385 0.190 9.08 A A A A - -
muscle, 
ovaries

27-Apr-18 RG_GC_RSC_19_20180427 12.5 11.4 15.7 oto 4 F 0.660 0.359 14.7 A A A A - -
muscle, 
ovaries

27-Apr-18 RG_GC_RSC_20_20180427 12.8 11.2 16.0 oto 3 F 0.700 0.222 15.1 A M A A worms 0.229
muscle, 
ovaries

27-Apr-18 RG_GC_RSC_21_20180427 11.5 10.3 14.6 oto 4 F 0.715 0.274 13.6 A A A A - -
muscle, 
ovaries

27-Apr-18 RG_GC_RSC_22_20180427 10.6 9.20 9.17 oto 3 M 0.108 0.061 9.00 A A A A worms 0.668 -

27-Apr-18 RG_GC_RSC_23_20180427 10.4 8.90 7.97 oto 3 F 0.322 0.125 7.52 A A A A worms 0.0490 -

27-Apr-18 RG_GC_RSC_24_20180427 10.6 9.20 9.63 oto 3 F 0.380 0.215 9.04 A A A A - -
muscle, 
ovaries

27-Apr-18 RG_GC_RSC_25_20180427 12.2 10.6 15.1 oto 4 F 0.418 0.273 14.4 - - - - worms 0.554 -

27-Apr-18 RG_GC_RSC_26_20180427 10.2 8.80 8.17 oto 2 F 0.217 0.081 7.87 A A A A worms 0.00900 -

27-Apr-18 RG_GC_RSC_27_20180427 10.4 9.00 9.71 oto 3 M 0.049 0.143 9.52 A M A A - - -

27-Apr-18 RG_GC_RSC_28_20180427 10.9 9.40 8.61 oto 3 F 0.063 0.108 8.44 A A A A worms 1.37 -

27-Apr-18 RG_GC_RSC_29_20180427 10.9 8.60 11.4 oto 3 M 0.075 0.113 11.2 A A A A - - -

27-Apr-18 RG_GC_RSC_30_20180427 10.9 9.50 11.8 oto 3 F 0.527 0.160 11.1 A A A A - - -

27-Apr-18 RG_GC_RSC_31_20180427 11.1 10.5 10.1 oto 3 M 0.062 0.291 9.75 A A A A worms 0.004 -

27-Apr-18 RG_GC_RSC_32_20180427 9.60 8.50 8.31 oto 3 F 0.380 0.098 7.83 A A A A - - -

27-Apr-18 RG_GC_RSC_33_20180427 10.4 9.10 8.92 oto 3 M 0.080 0.156 8.69 A A A A - - -

27-Apr-18 RG_GC_RSC_34_20180427 9.70 8.60 8.60 oto 3 M 0.041 0.054 8.50 A A A A
worms, 

upturned 
snout

0.581 -

27-Apr-18 RG_GC_RSC_35_20180427 9.70 8.50 7.62 oto 2 M 0.029 0.133 7.46 A A A A - - -

27-Apr-18 RG_GC_RSC_36_20180427 11.6 10.2 13.2 oto 3 F 0.620 0.136 12.5 A A A A worms 0.660 -

27-Apr-18 RG_GC_RSC_37_20180427 12.5 10.9 15.6 oto 4 M 0.533 0.237 14.9 A A A A - - -

27-Apr-18 RG_GC_RSC_38_20180427 9.70 8.50 7.90 oto 2 M 0.048 0.130 7.72 A A A A - - -

28-Apr-18 RG_GC_RSC_39_20180428 12.3 10.6 14.8 oto 3 F 0.414 0.225 14.2 A A A A worms 0.435 -

28-Apr-18 RG_GC_RSC_40_20180428 12.2 10.5 15.5 oto 3 F 0.579 0.340 14.6 A A A A - - -

28-Apr-18 RG_GC_RSC_41_20180428 11.6 10.2 14.6 oto 3 M 0.290 0.154 14.1 A M A A worms 1.01 -

Gold 
Creek
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Tissue 
Collected

Sex
Age 

(years)

Liver 
Weight 

(g)

Gonad 
Weight 

(g)

Adjusted 
Body 

Weight

(g) b

Table H.G.12: Summary Statistics for Redside Shiner Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and Gold Creek in 
Koocanusa Reservoir, 2018

DELT
(Severe[S]
/Minor[M]/
Absent[A])

Area

Age 
Structure 
Collected 

a

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Processing 
Date

Worm 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index
Comment

28-Apr-18 RG_GC_RSC_42_20180428 10.5 8.90 9.44 oto 3 F 0.318 0.184 8.94 A A A A - - -

28-Apr-18 RG_GC_RSC_43_20180428 10.4 9.10 8.17 oto 3 M 0.071 0.121 7.98 A A A A - - -

28-Apr-18 RG_GC_RSC_44_20180428 11.5 10.1 12.5 oto 4 F 0.585 0.160 11.7 A A A A - - -

28-Apr-18 RG_GC_RSC_45_20180428 10.4 9.10 8.71 oto 3 F 0.362 0.125 8.22 A A A A - - -

28-Apr-18 RG_GC_RSC_46_20180428 11.1 9.50 10.8 oto 3 F 0.683 0.147 9.95 A A A A - - -

28-Apr-18 RG_GC_RSC_47_20180428 12.8 10.9 15.9 oto 4 F 0.813 0.406 14.7 A A A A - - -

28-Apr-18 RG_GC_RSC_48_20180428 10.2 8.90 10.9 oto - U 0.026 0.169 10.7 A M A A worms 2.49 -

28-Apr-18 RG_GC_RSC_49_20180428 10.2 8.60 8.00 oto 3 M 0.130 0.104 7.77 A A A A - - -

28-Apr-18 RG_GC_RSC_50_20180428 11.4 9.90 11.3 oto 3 F 0.556 0.162 10.6 A A A A - - -

28-Apr-18 RG_GC_RSC_51_20180428 11.2 9.50 13.1 oto 3 M 0.106 0.125 12.8 A A A A worms 1.79 -

28-Apr-18 RG_GC_RSC_52_20180428 12.6 11.0 16.9 oto 4 F 0.323 0.230 16.3 A A A A worms 0.392 -

28-Apr-18 RG_GC_RSC_53_20180428 11.9 10.4 13.8 oto 3 F 0.257 0.255 13.3 A A A A worms 0.0170 -

28-Apr-18 RG_GC_RSC_54_20180428 10.0 8.70 8.22 oto 3 M 0.093 0.064 8.06 A A A A - - -

28-Apr-18 RG_GC_RSC_55_20180428 10.4 9.10 8.74 oto 3 M 0.038 0.026 8.68 A A A A - - -

28-Apr-18 RG_GC_RSC_56_20180428 10.6 9.20 9.50 oto 3 M 0.038 0.220 9.24 A A A A - - -

28-Apr-18 RG_GC_RSC_57_20180428 10.8 9.40 9.49 oto 3 M 0.103 0.155 9.23 A A A A - - -

28-Apr-18 RG_GC_RSC_58_20180428 10.4 9.10 8.34 oto 3 M 0.096 0.155 8.09 A A A A - - -

28-Apr-18 RG_GC_RSC_59_20180428 10.2 9.00 8.99 oto 3 M 0.130 0.204 8.66 A A A A - - -

28-Apr-18 RG_GC_RSC_60_20180428 11.2 9.70 9.37 oto 4 F 0.406 0.120 8.85 A A A A - - -

28-Apr-18 RG_GC_RSC_61_20180428 10.4 9.10 9.09 oto - U 0.037 0.070 8.98 A A A A worms 0.622 -

28-Apr-18 RG_GC_RSC_62_20180428 10.9 9.50 10.3 oto 3 M 0.180 0.166 9.92 A A A A - - -

28-Apr-18 RG_GC_RSC_63_20180428 10.4 9.10 9.08 oto 3 F 0.286 0.238 8.55 A A A A - - -

28-Apr-18 RG_GC_RSC_64_20180428 11.3 9.70 10.8 oto 3 M 0.092 0.248 10.5 A A A A - - -

28-Apr-18 RG_GC_RSC_65_20180428 12.3 10.6 14.8 oto 4 F 0.683 0.227 13.9 A A A A worms 0.0180 -

28-Apr-18 RG_GC_RSC_66_20180428 11.9 10.5 14.1 oto 4 M 0.174 0.239 13.7 A A A A - - -

28-Apr-18 RG_GC_RSC_67_20180428 10.7 9.30 9.00 oto 3 M 0.155 0.083 8.77 A A A A - - -

28-Apr-18 RG_GC_RSC_68_20180428 11.0 9.60 10.4 oto 4 M 0.144 0.098 10.2 A A A A - - -

28-Apr-18 RG_GC_RSC_69_20180428 10.6 9.10 10.7 oto 3 M 0.122 0.233 10.3 A A A A - - -

28-Apr-18 RG_GC_RSC_70_20180428 10.3 9.00 9.16 oto 4 M 0.099 0.220 8.84 A A A A worms 0.0680 -

28-Apr-18 RG_GC_RSC_71_20180428 10.1 8.60 8.29 oto - U 0.004 0.053 8.23 A A A A worms 0.0230 -

28-Apr-18 RG_GC_RSC_72_20180428 11.6 10.2 13.2 oto 4 F 0.634 0.161 12.4 A A A A worms 0.299 -

28-Apr-18 RG_GC_RSC_73_20180428 10.0 8.70 8.28 oto 3 M 0.050 0.272 7.96 A A A A - - -

28-Apr-18 RG_GC_RSC_74_20180428 10.1 8.90 8.82 oto 3 M 0.029 0.112 8.68 A A A A worms 1.37 -

28-Apr-18 RG_GC_RSC_75_20180428 12.5 11.0 17.9 oto 4 F 0.344 0.218 17.3 A A A A worms 2.79 -

28-Apr-18 RG_GC_RSC_76_20180428 10.5 9.00 8.95 oto 3 M 0.126 0.141 8.68 A A A A - - -

28-Apr-18 RG_GC_RSC_77_20180428 11.3 9.90 11.4 oto 5 M 0.079 0.167 11.1 A A A A worms 0.0330 -

28-Apr-18 RG_GC_RSC_78_20180428 10.7 9.00 8.79 oto 4 M 0.120 0.139 8.53 A A A A - - -

Gold 
Creek
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Tissue 
Collected

Sex
Age 

(years)

Liver 
Weight 

(g)

Gonad 
Weight 

(g)

Adjusted 
Body 

Weight

(g) b

Table H.G.12: Summary Statistics for Redside Shiner Meristic Data Used for the Fish Health Assessment and Collected near Sand Creek, Elk River, and Gold Creek in 
Koocanusa Reservoir, 2018

DELT
(Severe[S]
/Minor[M]/
Absent[A])

Area

Age 
Structure 
Collected 

a

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID

Processing 
Date

Worm 
Weight 

(g)

Gonado-
somatic 

Index

Hepato-
somatic 

Index
Comment

28-Apr-18 RG_GC_RSC_79_20180428 10.4 8.90 8.09 oto 2 M 0.125 0.122 7.84 A A A A - - -

28-Apr-18 RG_GC_RSC_80_20180428 10.4 9.10 9.17 oto 3 F 0.292 0.209 8.66 A A A A - - -

28-Apr-18 RG_GC_RSC_81_20180428 7.50 9.00 8.69 oto 3 M 0.027 0.207 8.46 A A A A worms 0.0290 -

28-Apr-18 RG_GC_RSC_82_20180428 12.1 10.6 14.8 oto 4 F 0.547 0.227 14.0 A A A A worms 0.133 -

28-Apr-18 RG_GC_RSC_83_20180428 11.6 10.0 12.0 oto 4 F 0.602 0.162 11.2 A A A A - - -

28-Apr-18 RG_GC_RSC_84_20180428 10.4 9.20 9.37 oto 3 F 0.226 0.209 8.93 A A A A - - -

28-Apr-18 RG_GC_RSC_85_20180428 11.0 10.0 9.09 oto 3 F 0.527 0.198 8.36 A A A A - - -

28-Apr-18 RG_GC_RSC_86_20180428 9.90 8.70 7.91 oto 3 M 0.069 0.126 7.72 A A A A worm - -

28-Apr-18 RG_GC_RSC_87_20180428 12.4 11.0 15.3 oto 3 M 0.251 0.164 14.9 A A A A - - -

28-Apr-18 RG_GC_RSC_88_20180428 10.5 9.20 7.78 oto 3 M 0.086 0.136 7.55 A M A A - - -

88 88 88 - 83 - 88 88 88 - - - - - 31 -

10.8 9.44 10.5 - 3.20 - 0.243 0.163 10.1 - - - - - 0.563 -

10.5 9.15 9.21 - 3.00 - 0.128 0.155 8.89 - - - - - 0.299 -

0.953 0.804 2.81 - 0.600 - 0.219 0.0711 2.63 - - - - - 0.727 -

0.102 0.0857 0.300 - 0.0659 - 0.0234 0.00758 0.280 - - - - - 0.131 -

7.50 8.10 6.86 - 2.00 - 0.00400 0.0260 6.59 - - - - - 0.004 -

12.8 11.4 17.9 - 5.00 - 0.813 0.406 17.3 - - - - - 2.79 -

Note:  "-" indicates no data available
a Age structures collected: oto - otoliths.
b Adjusted body weight represents whole body weight less the liver weight and gonad weight and used for statistical analyses.
c Otoliths were crystalized.

Gold 
Creek

minimum

maximum

total sample size

average

median

standard deviation

standard error
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29-Aug-18 RG_SC_RSC_01_20180829 22.0 20.4 0.075 whole body 0 A A A A - -

29-Aug-18 RG_SC_RSC_02_20180829 22.9 21.1 0.115 - - A A A A - -

29-Aug-18 RG_SC_RSC_03_20180829 26.3 23.7 0.130 - - A A A A - -

29-Aug-18 RG_SC_RSC_04_20180829 32.6 30.5 0.263 - - A A A A - -

29-Aug-18 RG_SC_RSC_05_20180829 28.6 25.6 0.172 whole body 0 A A A A - -

29-Aug-18 RG_SC_RSC_06_20180829 32.6 29.0 0.262 whole body 0 A A A A - -

29-Aug-18 RG_SC_RSC_07_20180829 34.3 32.2 0.311 - - A A A A - -

29-Aug-18 RG_SC_RSC_08_20180829 25.2 22.7 0.125 - - A A A A - -

29-Aug-18 RG_SC_RSC_09_20180829 27.5 24.4 0.155 - - A A A A - -

29-Aug-18 RG_SC_RSC_10_20180829 20.4 18.1 0.083 - - A A A A - -

29-Aug-18 RG_SC_RSC_11_20180829 23.9 22.2 0.121 - - A A A A - -

29-Aug-18 RG_SC_RSC_12_20180829 25.5 24.0 0.153 - - A A A A - -

29-Aug-18 RG_SC_RSC_13_20180829 24.0 22.9 0.135 - - A A A A - -

29-Aug-18 RG_SC_RSC_14_20180829 23.8 22.2 0.132 - - A A A A - -

29-Aug-18 RG_SC_RSC_15_20180829 23.0 21.2 0.103 - - A A A A - -

29-Aug-18 RG_SC_RSC_16_20180829 29.4 27.0 0.188 - - A A A A - -

29-Aug-18 RG_SC_RSC_17_20180829 30.0 27.7 0.238 - - A A A A - -

29-Aug-18 RG_SC_RSC_18_20180829 26.3 24.1 0.151 - - A A A A - -

29-Aug-18 RG_SC_RSC_19_20180829 28.0 26.1 0.185 - - A A A A - -

29-Aug-18 RG_SC_RSC_20_20180829 21.9 20.1 0.106 - - A A A A - -

29-Aug-18 RG_SC_RSC_21_20180829 23.2 20.6 0.117 - - A A A A - -

29-Aug-18 RG_SC_RSC_22_20180829 28.8 25.8 0.203 - - A A A A - -

29-Aug-18 RG_SC_RSC_23_20180829 24.5 22.3 0.129 - - A A A A - -

29-Aug-18 RG_SC_RSC_24_20180829 23.5 21.4 0.139 - - A A A A - -

29-Aug-18 RG_SC_RSC_25_20180829 31.1 28.4 0.220 - - A A A A - -

29-Aug-18 RG_SC_RSC_26_20180829 39.5 37.0 0.488 - - A A A A - -

29-Aug-18 RG_SC_RSC_27_20180829 31.1 28.2 0.209 - - A A A A - -

29-Aug-18 RG_SC_RSC_28_20180829 22.8 21.1 0.094 - - A A A A - -

29-Aug-18 RG_SC_RSC_29_20180829 36.7 33.2 0.377 - - A A A A - -

29-Aug-18 RG_SC_RSC_30_20180829 37.8 34.2 0.351 - - A A A A - -

29-Aug-18 RG_SC_RSC_31_20180829 30.1 26.8 0.201 - - A A A A - -

29-Aug-18 RG_SC_RSC_32_20180829 33.0 29.8 0.304 - - A A A A - -

29-Aug-18 RG_SC_RSC_33_20180829 23.6 21.5 0.116 - - A A A A - -

29-Aug-18 RG_SC_RSC_34_20180829 33.6 31.0 0.338 - - A A A A - -

29-Aug-18 RG_SC_RSC_35_20180829 25.1 23.2 0.135 - - A A A A - -

29-Aug-18 RG_SC_RSC_36_20180829 33.7 29.7 0.313 - - A A A A - -

29-Aug-18 RG_SC_RSC_37_20180829 30.6 27.5 0.232 - - A A A A - -

29-Aug-18 RG_SC_RSC_38_20180829 34.4 32.7 0.345 - - A A A A - -

29-Aug-18 RG_SC_RSC_39_20180829 24.1 22.5 0.131 - - A A A A - -

29-Aug-18 RG_SC_RSC_40_20180829 25.7 23.0 0.150 - - A A A A - -

29-Aug-18 RG_SC_RSC_41_20180829 29.6 26.2 0.171 - - A A A A - -

29-Aug-18 RG_SC_RSC_42_20180829 34.2 30.7 0.304 - - A A A A - -

29-Aug-18 RG_SC_RSC_43_20180829 38.1 33.9 0.388 - - A A A A - -

29-Aug-18 RG_SC_RSC_44_20180829 42.1 37.4 0.502 - - A A A A - -

29-Aug-18 RG_SC_RSC_45_20180829 29.9 26.7 0.207 - - A A A A - -

29-Aug-18 RG_SC_RSC_46_20180829 34.1 31.5 0.296 - - A A A A - -

29-Aug-18 RG_SC_RSC_47_20180829 34.2 30.4 0.275 - - A A A A - -

29-Aug-18 RG_SC_RSC_48_20180829 24.7 22.7 0.124 - - A A A A - -

29-Aug-18 RG_SC_RSC_49_20180829 36.2 32.9 0.395 whole body 0 A A A A - -

29-Aug-18 RG_SC_RSC_50_20180829 30.8 27.6 0.121 - - A A A A - -

29-Aug-18 RG_SC_RSC_51_20180829 31.9 29.5 0.223 - - A A A A - -

29-Aug-18 RG_SC_RSC_52_20180829 24.1 22.0 0.263 - - A A A A - -

29-Aug-18 RG_SC_RSC_53_20180829 23.5 21.5 0.091 - - A A A A - -

29-Aug-18 RG_SC_RSC_54_20180829 25.0 22.5 0.114 - - A A A A - -

29-Aug-18 RG_SC_RSC_55_20180829 28.3 25.5 0.161 - - A A A A - -

29-Aug-18 RG_SC_RSC_56_20180829 30.8 28.3 0.221 - - A A A A - -

29-Aug-18 RG_SC_RSC_57_20180829 24.8 22.9 0.126 - - A A A A - -

29-Aug-18 RG_SC_RSC_58_20180829 25.3 22.4 0.115 - - A A A A - -

29-Aug-18 RG_SC_RSC_59_20180829 21.7 19.0 0.073 - - A A A A - -

29-Aug-18 RG_SC_RSC_60_20180829 30.4 27.5 0.227 - - A A A A - -

29-Aug-18 RG_SC_RSC_61_20180829 31.9 27.1 0.210 - - A A A A - -

29-Aug-18 RG_SC_RSC_62_20180829 28.5 25.5 0.148 - - A A A A - -

29-Aug-18 RG_SC_RSC_63_20180829 29.7 26.1 0.157 - - A A A A - -

29-Aug-18 RG_SC_RSC_64_20180829 31.3 28.9 0.214 - - A A A A - -

29-Aug-18 RG_SC_RSC_65_20180829 31.5 28.6 0.207 - - A A A A - -

29-Aug-18 RG_SC_RSC_66_20180829 33.5 29.6 0.253 - - A A A A - -

29-Aug-18 RG_SC_RSC_67_20180829 26.0 24.1 0.120 - - A A A A - -

29-Aug-18 RG_SC_RSC_68_20180829 22.9 21.6 0.091 - - A A A A - -

29-Aug-18 RG_SC_RSC_69_20180829 23.0 21.2 0.090 - - A A A A - -

29-Aug-18 RG_SC_RSC_70_20180829 22.6 20.5 0.073 - - A A A A - -

Sand 
Creek

Table H.G.13: Summary Statistics for Juvenile Redside Shiner Meristic Data Used for the Recruitment Assessment 
and Collected near Sand Creek, Elk River, and Gold Creek in Koocanusa Reservoir, 2018

Age 
Structure 
Collected

AgeFish ID
Tissue 

Collected

Total 
Length 
(mm)

Area Comment
Fork 

Length 
(mm)

Body 
Weight

(g)

Processing 
Date

DELT
(Severe[S]/Minor[

M]/Absent[A])
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Table H.G.13: Summary Statistics for Juvenile Redside Shiner Meristic Data Used for the Recruitment Assessment 
and Collected near Sand Creek, Elk River, and Gold Creek in Koocanusa Reservoir, 2018

Age 
Structure 
Collected

AgeFish ID
Tissue 

Collected

Total 
Length 
(mm)

Area Comment
Fork 

Length 
(mm)

Body 
Weight

(g)

Processing 
Date

DELT
(Severe[S]/Minor[

M]/Absent[A])

29-Aug-18 RG_SC_RSC_71_20180829 26.5 24.7 0.138 - - A A A A - -

29-Aug-18 RG_SC_RSC_72_20180829 22.9 20.5 0.089 - - A A A A - -

29-Aug-18 RG_SC_RSC_73_20180829 22.5 20.5 0.083 - - A A A A - -

29-Aug-18 RG_SC_RSC_74_20180829 23.2 21.5 0.104 - - A A A A - -

29-Aug-18 RG_SC_RSC_75_20180829 22.6 20.5 0.091 - - A A A A - -

29-Aug-18 RG_SC_RSC_76_20180829 28.3 25.8 0.164 - - A A A A - -

29-Aug-18 RG_SC_RSC_77_20180829 35.1 31.7 0.317 - - A A A A - -

29-Aug-18 RG_SC_RSC_78_20180829 38.6 34.5 0.394 - - A A A A - -

29-Aug-18 RG_SC_RSC_79_20180829 34.5 31.4 0.276 - - A A A A - -

29-Aug-18 RG_SC_RSC_80_20180829 30.7 27.8 0.212 - - A A A A - -

29-Aug-18 RG_SC_RSC_81_20180829 25.2 22.2 0.122 - - A A A A - -

29-Aug-18 RG_SC_RSC_82_20180829 35.7 32.2 0.288 - - A A A A - -

29-Aug-18 RG_SC_RSC_83_20180829 46.9 41.9 0.726 whole body 1 A A A A - -

29-Aug-18 RG_SC_RSC_84_20180829 35.6 33.4 0.299 - - A A A A - -

29-Aug-18 RG_SC_RSC_85_20180829 38.9 36.2 0.409 - - A A A A - -

29-Aug-18 RG_SC_RSC_86_20180829 30.7 28.0 0.227 - - A A A A - -

29-Aug-18 RG_SC_RSC_87_20180829 33.6 31.3 0.240 - - A A A A - -

29-Aug-18 RG_SC_RSC_88_20180829 32.4 30.2 0.260 - - A A A A - -

29-Aug-18 RG_SC_RSC_89_20180829 32.2 29.6 0.242 - - A A A A - -

29-Aug-18 RG_SC_RSC_90_20180829 37.2 34.1 0.395 - - A A A A - -

29-Aug-18 RG_SC_RSC_91_20180829 27.4 25.3 0.172 - - A A A A - -

29-Aug-18 RG_SC_RSC_92_20180829 37.4 34.0 0.352 - - A A A A - -

29-Aug-18 RG_SC_RSC_93_20180829 27.9 24.7 0.158 - - A A A A - -

29-Aug-18 RG_SC_RSC_94_20180829 29.0 26.6 0.156 - - A A A A - -

29-Aug-18 RG_SC_RSC_95_20180829 23.8 22.2 0.103 - - A A A A - -

29-Aug-18 RG_SC_RSC_96_20180829 23.4 21.6 0.093 - - A A A A - -

29-Aug-18 RG_SC_RSC_97_20180829 21.5 18.9 0.059 - - A A A A - -

29-Aug-18 RG_SC_RSC_98_20180829 26.6 23.3 0.291 - - A A A A - -

29-Aug-18 RG_SC_RSC_99_20180829 32.4 29.8 0.287 - - A A A A - -

29-Aug-18 RG_SC_RSC_100_20180829 36.1 33.3 0.387 - - A A A A - -

29-Aug-18 RG_SC_RSC_101_20180829 34.2 31.2 0.279 - - A A A A - -

29-Aug-18 RG_SC_RSC_102_20180829 27.4 24.6 0.141 - - A A A A - -

29-Aug-18 RG_SC_RSC_103_20180829 21.7 19.8 0.080 - - A A A A - -

29-Aug-18 RG_SC_RSC_104_20180829 26.2 23.4 0.112 - - A A A A - -

29-Aug-18 RG_SC_RSC_105_20180829 24.6 21.8 0.098 - - A A A A - -

29-Aug-18 RG_SC_RSC_106_20180829 26.6 23.9 0.137 - - A A A A - -

29-Aug-18 RG_SC_RSC_107_20180829 33.3 30.3 0.259 - - A A A A - -

29-Aug-18 RG_SC_RSC_108_20180829 30.4 26.7 0.222 - - A A A A - -

29-Aug-18 RG_SC_RSC_109_20180829 33.9 29.6 0.308 - - A A A A - -

29-Aug-18 RG_SC_RSC_110_20180829 26.9 24.8 0.159 - - A A A A - -

29-Aug-18 RG_SC_RSC_111_20180829 33.2 29.5 0.315 - - A A A A - -

29-Aug-18 RG_SC_RSC_112_20180829 33.0 29.6 0.281 - - A A A A - -

112 112 112 - 5 - - - - - -

29.2 26.5 0.208 - 0.200 - - - - - -

28.9 26.1 0.179 - 0 - - - - - -

5.30 4.80 0.111 - 0.447 - - - - - -

0.501 0.454 0.0105 - 0.200 - - - - - -

20.4 18.1 0.0590 - 0 - - - - - -

46.9 41.9 0.726 - 1 - - - - - -

28-Aug-18 RG_ER_RSC_01_20180828 38.9 34.4 0.402 - - A A A A - -

28-Aug-18 RG_ER_RSC_02_20180828 36.9 33.6 0.390 - - A A A A - -

28-Aug-18 RG_ER_RSC_03_20180828 30.1 28.2 0.230 - - A A A A - -

28-Aug-18 RG_ER_RSC_04_20180828 37.0 32.9 0.362 - - A A A A - -

28-Aug-18 RG_ER_RSC_05_20180828 31.5 28.6 0.223 - - A A A A - -

28-Aug-18 RG_ER_RSC_06_20180828 34.2 32.1 0.294 - - A A A A - -

28-Aug-18 RG_ER_RSC_07_20180828 39.0 35.1 0.444 - - A A A A - -

28-Aug-18 RG_ER_RSC_08_20180828 29.2 27.1 0.212 - - A A A A - -

28-Aug-18 RG_ER_RSC_09_20180828 31.4 29.2 0.237 - - A A A A - -

28-Aug-18 RG_ER_RSC_10_20180828 34.0 30.8 0.275 whole body 0 A A A A - -

28-Aug-18 RG_ER_RSC_11_20180828 30.1 27.7 0.206 - - A A A A - -

28-Aug-18 RG_ER_RSC_12_20180828 32.8 30.6 0.249 - - A A A A - -

28-Aug-18 RG_ER_RSC_13_20180828 33.2 29.8 0.262 - - A A A A - -

28-Aug-18 RG_ER_RSC_14_20180828 36.6 34.1 0.372 whole body 0 A A A A - -

28-Aug-18 RG_ER_RSC_15_20180828 38.3 34.5 0.430 whole body 0 A A A A - -

28-Aug-18 RG_ER_RSC_16_20180828 31.0 28.0 0.210 - - A A A A - -

28-Aug-18 RG_ER_RSC_17_20180828 22.0 18.9 0.074 whole body 0 A A A A - -

28-Aug-18 RG_ER_RSC_18_20180828 49.0 45.2 0.869 - - A A A A - -

28-Aug-18 RG_ER_RSC_19_20180828 27.2 25.4 0.143 - - A A A A - -

28-Aug-18 RG_ER_RSC_20_20180828 41.8 37.5 0.606 - - A A A A - -

28-Aug-18 RG_ER_RSC_21_20180828 41.6 35.5 0.572 - - A A A A - -

Sand 
Creek

Elk 
River

standard deviation

standard error

minimum

maximum

total sample size

average

median
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Table H.G.13: Summary Statistics for Juvenile Redside Shiner Meristic Data Used for the Recruitment Assessment 
and Collected near Sand Creek, Elk River, and Gold Creek in Koocanusa Reservoir, 2018

Age 
Structure 
Collected

AgeFish ID
Tissue 

Collected

Total 
Length 
(mm)

Area Comment
Fork 

Length 
(mm)

Body 
Weight

(g)

Processing 
Date

DELT
(Severe[S]/Minor[

M]/Absent[A])

28-Aug-18 RG_ER_RSC_22_20180828 30.7 29.4 0.231 - - A A A A - -
28-Aug-18 RG_ER_RSC_23_20180828 32.4 30.4 0.277 - - A A A A - -
28-Aug-18 RG_ER_RSC_24_20180828 39.9 36.1 0.487 - - A A A A - -

28-Aug-18 RG_ER_RSC_25_20180828 30.5 28.6 0.248 - - A A A A - -

28-Aug-18 RG_ER_RSC_26_20180828 27.4 25.0 0.168 - - A A A A - -

28-Aug-18 RG_ER_RSC_27_20180828 33.4 30.3 0.259 - - A A A A - -

28-Aug-18 RG_ER_RSC_28_20180828 28.3 26.1 0.178 - - A A A A - -

28-Aug-18 RG_ER_RSC_29_20180828 31.5 26.5 0.238 - - A A A A - -

28-Aug-18 RG_ER_RSC_30_20180828 30.1 27.8 0.212 - - A A A A - -

28-Aug-18 RG_ER_RSC_31_20180828 37.0 33.3 0.381 - - A A A A - -

28-Aug-18 RG_ER_RSC_32_20180828 31.5 28.8 0.235 - - A A A A - -

28-Aug-18 RG_ER_RSC_33_20180828 43.4 39.9 0.622 - - A A A A - -

28-Aug-18 RG_ER_RSC_34_20180828 34.9 31.4 0.299 - - A A A A - -

28-Aug-18 RG_ER_RSC_35_20180828 38.2 34.1 0.368 - - A A A A - -

28-Aug-18 RG_ER_RSC_36_20180828 34.6 31.8 0.271 - - A A A A - -

28-Aug-18 RG_ER_RSC_37_20180828 32.3 29.0 0.218 - - A A A A - -

28-Aug-18 RG_ER_RSC_38_20180828 37.0 33.5 0.363 - - A A A A - -

28-Aug-18 RG_ER_RSC_39_20180828 41.3 36.9 0.569 - - A A A A - -

28-Aug-18 RG_ER_RSC_40_20180828 31.4 28.5 0.233 - - A A A A - -

28-Aug-18 RG_ER_RSC_41_20180828 29.1 27.6 0.195 whole body 0 A A A A - -

28-Aug-18 RG_ER_RSC_42_20180828 33.0 29.6 0.264 - - A A A A - -

28-Aug-18 RG_ER_RSC_43_20180828 31.4 29.4 0.241 - - A A A A - -

28-Aug-18 RG_ER_RSC_44_20180828 30.0 27.6 0.173 - - A A A A - -

28-Aug-18 RG_ER_RSC_45_20180828 31.6 28.8 0.223 - - A A A A - -

28-Aug-18 RG_ER_RSC_46_20180828 33.4 30.2 0.264 - - A A A A - -

28-Aug-18 RG_ER_RSC_47_20180828 33.5 31.6 0.255 - - A A A A - -

28-Aug-18 RG_ER_RSC_48_20180828 34.6 32.8 0.315 - - A A A A - -

28-Aug-18 RG_ER_RSC_49_20180828 26.3 25.2 0.130 - - A A A A - -

28-Aug-18 RG_ER_RSC_50_20180828 30.7 28.1 0.202 - - A A A A - -

28-Aug-18 RG_ER_RSC_51_20180828 26.5 25.4 0.181 - - A A A A - -

28-Aug-18 RG_ER_RSC_52_20180828 35.0 32.7 0.337 - - A A A A - -

28-Aug-18 RG_ER_RSC_53_20180828 31.6 29.0 0.231 - - A A A A - -

28-Aug-18 RG_ER_RSC_54_20180828 33.2 29.3 0.287 - - A A A A - -

28-Aug-18 RG_ER_RSC_55_20180828 26.9 25.1 0.156 - - A A A A - -

28-Aug-18 RG_ER_RSC_56_20180828 33.1 29.5 0.269 - - A A A A - -

28-Aug-18 RG_ER_RSC_57_20180828 31.0 28.0 0.209 - - A A A A - -

28-Aug-18 RG_ER_RSC_58_20180828 31.0 28.4 0.221 - - A A A A - -

28-Aug-18 RG_ER_RSC_59_20180828 30.0 27.6 0.206 - - A A A A - -

28-Aug-18 RG_ER_RSC_60_20180828 32.3 29.7 0.235 - - A A A A - -

28-Aug-18 RG_ER_RSC_61_20180828 29.4 28.0 0.227 - - A A A A - -

28-Aug-18 RG_ER_RSC_62_20180828 33.5 30.5 0.272 - - A A A A - -

28-Aug-18 RG_ER_RSC_63_20180828 32.0 29.0 0.234 - - A A A A - -

28-Aug-18 RG_ER_RSC_64_20180828 26.2 24.7 0.148 - - A A A A - -

28-Aug-18 RG_ER_RSC_65_20180828 30.2 27.9 0.225 - - A A A A - -

28-Aug-18 RG_ER_RSC_66_20180828 32.9 29.8 0.288 - - A A A A - -

28-Aug-18 RG_ER_RSC_67_20180828 29.4 26.6 0.173 - - A A A A - -

28-Aug-18 RG_ER_RSC_68_20180828 28.5 25.8 0.183 - - A A A A - -

28-Aug-18 RG_ER_RSC_69_20180828 34.8 31.3 0.337 - - A A A A - -

28-Aug-18 RG_ER_RSC_70_20180828 37.6 33.1 0.424 - - A A A A - -

28-Aug-18 RG_ER_RSC_71_20180828 30.3 28.1 0.205 - - A A A A - -

28-Aug-18 RG_ER_RSC_72_20180828 31.8 29.2 0.275 - - A A A A - -

28-Aug-18 RG_ER_RSC_73_20180828 30.0 27.5 0.217 - - A A A A - -

28-Aug-18 RG_ER_RSC_74_20180828 31.9 28.9 0.285 - - A A A A - -

28-Aug-18 RG_ER_RSC_75_20180828 28.5 26.0 0.169 - - A A A A - -

28-Aug-18 RG_ER_RSC_76_20180828 29.9 26.8 0.192 - - A A A A - -

28-Aug-18 RG_ER_RSC_77_20180828 29.3 27.3 0.188 - - A A A A - -

28-Aug-18 RG_ER_RSC_78_20180828 28.8 27.4 0.199 - - A A A A - -

28-Aug-18 RG_ER_RSC_79_20180828 27.4 26.1 0.149 - - A A A A - -

28-Aug-18 RG_ER_RSC_80_20180828 27.4 26.7 0.210 - - A A A A - -

28-Aug-18 RG_ER_RSC_81_20180828 28.4 27.1 0.158 - - A A A A - -

28-Aug-18 RG_ER_RSC_82_20180828 26.3 24.2 0.149 - - A A A A - -

28-Aug-18 RG_ER_RSC_83_20180828 31.3 28.8 0.248 - - A A A A - -

28-Aug-18 RG_ER_RSC_84_20180828 31.1 27.5 0.202 - - A A A A - -

28-Aug-18 RG_ER_RSC_85_20180828 28.2 25.6 0.165 - - A A A A - -

28-Aug-18 RG_ER_RSC_86_20180828 32.1 29.0 0.264 - - A A A A - -

28-Aug-18 RG_ER_RSC_87_20180828 30.6 28.3 0.237 - - A A A A - -

28-Aug-18 RG_ER_RSC_88_20180828 25.4 24.0 0.131 - - A A A A - -

28-Aug-18 RG_ER_RSC_89_20180828 36.8 34.2 0.372 - - A A A A - -

28-Aug-18 RG_ER_RSC_90_20180828 35.0 31.4 0.285 - - A A A A - -

28-Aug-18 RG_ER_RSC_91_20180828 30.6 27.7 0.224 - - A A A A - -

Elk 
River
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Table H.G.13: Summary Statistics for Juvenile Redside Shiner Meristic Data Used for the Recruitment Assessment 
and Collected near Sand Creek, Elk River, and Gold Creek in Koocanusa Reservoir, 2018

Age 
Structure 
Collected

AgeFish ID
Tissue 

Collected

Total 
Length 
(mm)

Area Comment
Fork 

Length 
(mm)

Body 
Weight

(g)

Processing 
Date

DELT
(Severe[S]/Minor[

M]/Absent[A])

28-Aug-18 RG_ER_RSC_92_20180828 26.9 24.0 0.157 - - A A A A - -

28-Aug-18 RG_ER_RSC_93_20180828 25.4 23.0 0.128 - - A A A A - -

28-Aug-18 RG_ER_RSC_94_20180828 30.3 27.9 0.190 - - A A A A - -

28-Aug-18 RG_ER_RSC_95_20180828 25.4 23.4 0.120 - - A A A A - -

28-Aug-18 RG_ER_RSC_96_20180828 28.3 25.4 0.151 - - A A A A - -

28-Aug-18 RG_ER_RSC_97_20180828 29.7 26.2 0.166 - - A A A A - -

28-Aug-18 RG_ER_RSC_98_20180828 30.2 27.5 0.192 - - A A A A - -

28-Aug-18 RG_ER_RSC_99_20180828 28.6 25.8 0.159 - - A A A A - -

28-Aug-18 RG_ER_RSC_100_20180828 27.7 24.9 0.164 - - A A A A - -

28-Aug-18 RG_ER_RSC_101_20180828 26.9 24.3 0.139 - - A A A A - -

28-Aug-18 RG_ER_RSC_102_20180828 36.8 27.4 0.193 - - A A A A - -

28-Aug-18 RG_ER_RSC_103_20180828 28.3 25.2 0.169 - - A A A A - -

28-Aug-18 RG_ER_RSC_104_20180828 27.4 25.5 0.151 - - A A A A - -

28-Aug-18 RG_ER_RSC_105_20180828 28.8 25.8 0.172 - - A A A A - -

28-Aug-18 RG_ER_RSC_106_20180828 28.2 25.6 0.129 - - A A A A - -

28-Aug-18 RG_ER_RSC_107_20180828 28.9 26.5 0.197 - - A A A A - -

28-Aug-18 RG_ER_RSC_108_20180828 27.1 23.6 0.135 - - A A A A - -

28-Aug-18 RG_ER_RSC_109_20180828 32.8 29.9 0.237 - - A A A A - -

28-Aug-18 RG_ER_RSC_110_20180828 28.7 26.9 0.156 - - A A A A - -

28-Aug-18 RG_ER_RSC_111_20180828 33.6 31.4 0.277 - - A A A A - -

28-Aug-18 RG_ER_RSC_112_20180828 24.4 22.4 0.118 - - A A A A - -

28-Aug-18 RG_ER_RSC_113_20180828 23.0 21.6 0.075 - - A A A A - -

28-Aug-18 RG_ER_RSC_114_20180828 32.1 29.7 0.281 - - A A A A - -

28-Aug-18 RG_ER_RSC_115_20180828 30.7 28.1 0.197 - - A A A A - -

28-Aug-18 RG_ER_RSC_116_20180828 30.3 26.7 0.183 - - A A A A - -

28-Aug-18 RG_ER_RSC_117_20180828 32.0 29.3 0.219 - - A A A A - -

117 117 117 - 5 - - - - - -

31.6 28.8 0.248 - 0 - - - - - -

31.0 28.2 0.223 - 0 - - - - - -

4.32 3.79 0.117 - 0 - - - - - -

0.400 0.351 0.0108 - 0 - - - - - -

22.0 18.9 0.0740 - 0 - - - - - -

49.0 45.2 0.869 - 0 - - - - - -

28-Aug-18 RG_GC_RSC_01_20180828 40.2 35.2 0.491 - - A A A A - -

28-Aug-18 RG_GC_RSC_02_20180828 24.4 22.7 0.148 - - A A A A - -

28-Aug-18 RG_GC_RSC_03_20180828 25.7 23.7 0.146 - - A A A A - -

28-Aug-18 RG_GC_RSC_04_20180828 29.6 27.6 0.194 - - A A A A - -

28-Aug-18 RG_GC_RSC_05_20180828 24.0 22.1 0.115 - - A A A A - -

28-Aug-18 RG_GC_RSC_06_20180828 31.1 29.3 0.227 - - A A A A - -

28-Aug-18 RG_GC_RSC_07_20180828 24.4 22.7 0.124 - - A A A A - -

28-Aug-18 RG_GC_RSC_08_20180828 29.0 26.1 0.168 - - A A A A - -

28-Aug-18 RG_GC_RSC_09_20180828 28.8 25.8 0.158 - - A A A A - -

28-Aug-18 RG_GC_RSC_10_20180828 34.7 32.0 0.294 - - A A A A - -

28-Aug-18 RG_GC_RSC_11_20180828 31.5 29.1 0.193 - - A A A A - -

28-Aug-18 RG_GC_RSC_12_20180828 28.4 26.8 0.149 - - A A A A - -

28-Aug-18 RG_GC_RSC_13_20180828 26.6 24.7 0.143 - - A A A A - -

28-Aug-18 RG_GC_RSC_14_20180828 34.1 31.5 0.293 - - A A A A - -

28-Aug-18 RG_GC_RSC_15_20180828 34.4 31.9 0.305 - - A A A A - -

28-Aug-18 RG_GC_RSC_16_20180828 27.6 25.6 0.145 - - A A A A - -

28-Aug-18 RG_GC_RSC_17_20180828 29.4 27.4 0.161 - - A A A A - -

28-Aug-18 RG_GC_RSC_18_20180828 32.4 28.9 0.239 - - A A A A - -

28-Aug-18 RG_GC_RSC_19_20180828 27.5 25.5 0.144 - - A A A A - -

28-Aug-18 RG_GC_RSC_20_20180828 42.4 38.8 0.550 - - A A A A - -

28-Aug-18 RG_GC_RSC_21_20180828 35.1 32.9 0.325 - - A A A A - -

28-Aug-18 RG_GC_RSC_22_20180828 27.4 24.7 0.133 - - A A A A - -

28-Aug-18 RG_GC_RSC_23_20180828 35.7 33.3 0.340 - - A A A A - -

28-Aug-18 RG_GC_RSC_24_20180828 33.8 30.7 0.281 - - A A A A - -

28-Aug-18 RG_GC_RSC_25_20180828 36.6 32.9 0.327 - - A A A A - -

28-Aug-18 RG_GC_RSC_26_20180828 27.9 26.2 0.146 - - A A A A - -

28-Aug-18 RG_GC_RSC_27_20180828 42.7 39.3 0.583 whole body 0 A A A A - -

28-Aug-18 RG_GC_RSC_28_20180828 26.8 25.0 0.142 whole body 0 A A A A - -

28-Aug-18 RG_GC_RSC_29_20180828 32.5 29.9 0.220 - - A A A A - -

28-Aug-18 RG_GC_RSC_30_20180828 30.5 28.7 0.206 - - A A A A - -

28-Aug-18 RG_GC_RSC_31_20180828 29.6 27.7 0.217 - - A A A A - -

28-Aug-18 RG_GC_RSC_32_20180828 33.8 31.0 0.322 whole body 0 A A A A - -

28-Aug-18 RG_GC_RSC_33_20180828 30.2 28.2 0.208 - - A A A A - -

28-Aug-18 RG_GC_RSC_34_20180828 32.6 29.7 0.262 whole body 0 A A A A - -

28-Aug-18 RG_GC_RSC_35_20180828 41.7 37.4 0.521 - - A A A A - -

28-Aug-18 RG_GC_RSC_36_20180828 34.0 31.6 0.296 - - A A A A - -

28-Aug-18 RG_GC_RSC_37_20180828 29.9 28.5 0.184 - - A A A A - -

Elk 
River

Gold 
Creek

standard error

minimum

maximum

total sample size

average

median

standard deviation
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Table H.G.13: Summary Statistics for Juvenile Redside Shiner Meristic Data Used for the Recruitment Assessment 
and Collected near Sand Creek, Elk River, and Gold Creek in Koocanusa Reservoir, 2018

Age 
Structure 
Collected

AgeFish ID
Tissue 

Collected

Total 
Length 
(mm)

Area Comment
Fork 

Length 
(mm)

Body 
Weight

(g)

Processing 
Date

DELT
(Severe[S]/Minor[

M]/Absent[A])

28-Aug-18 RG_GC_RSC_38_20180828 27.6 26.2 0.171 - - A A A A - -

28-Aug-18 RG_GC_RSC_39_20180828 37.5 33.9 0.397 - - A A A A - -

28-Aug-18 RG_GC_RSC_40_20180828 26.5 23.0 0.138 - - A A A A - -

28-Aug-18 RG_GC_RSC_41_20180828 40.7 38.3 0.480 - - A A A A - -

28-Aug-18 RG_GC_RSC_42_20180828 38.7 35.7 0.387 - - A A A A - -

28-Aug-18 RG_GC_RSC_43_20180828 27.4 24.7 0.115 - - A A A A - -

28-Aug-18 RG_GC_RSC_44_20180828 29.9 27.6 0.195 - - A A A A - -

28-Aug-18 RG_GC_RSC_45_20180828 31.2 27.8 0.202 - - A A A A - -

28-Aug-18 RG_GC_RSC_46_20180828 32.8 31.5 0.301 - - A A A A - -

28-Aug-18 RG_GC_RSC_47_20180828 35.5 34.3 0.438 whole body 0 A A A A - -

28-Aug-18 RG_GC_RSC_48_20180828 28.6 25.3 0.152 - - A A A A - -

28-Aug-18 RG_GC_RSC_49_20180828 27.0 25.5 0.147 - - A A A A - -

28-Aug-18 RG_GC_RSC_50_20180828 32.8 30.1 0.296 - - A A A A - -

28-Aug-18 RG_GC_RSC_51_20180828 27.5 26.8 0.172 - - A A A A - -

28-Aug-18 RG_GC_RSC_52_20180828 26.9 25.5 0.200 - - A A A A - -

28-Aug-18 RG_GC_RSC_53_20180828 30.9 29.1 0.237 - - A A A A - -

28-Aug-18 RG_GC_RSC_54_20180828 27.8 26.3 0.166 - - A A A A - -

28-Aug-18 RG_GC_RSC_55_20180828 28.5 26.1 0.147 - - A A A A - -

28-Aug-18 RG_GC_RSC_56_20180828 36.8 34.0 0.375 - - A A A A - -

28-Aug-18 RG_GC_RSC_57_20180828 29.6 26.8 0.196 - - A A A A - -

28-Aug-18 RG_GC_RSC_58_20180828 29.9 26.7 0.184 - - A A A A - -

28-Aug-18 RG_GC_RSC_59_20180828 36.4 32.4 0.349 - - A A A A - -

28-Aug-18 RG_GC_RSC_60_20180828 29.5 27.3 0.211 - - A A A A - -

28-Aug-18 RG_GC_RSC_61_20180828 36.0 32.0 0.347 - - A A A A - -

28-Aug-18 RG_GC_RSC_62_20180828 30.0 27.2 0.196 - - A A A A - -

28-Aug-18 RG_GC_RSC_63_20180828 27.3 25.0 0.159 - - A A A A - -

28-Aug-18 RG_GC_RSC_64_20180828 33.3 30.4 0.299 - - A A A A - -

28-Aug-18 RG_GC_RSC_65_20180828 32.3 29.1 0.240 - - A A A A - -

28-Aug-18 RG_GC_RSC_66_20180828 35.8 33.4 0.355 - - A A A A - -

28-Aug-18 RG_GC_RSC_67_20180828 33.4 30.6 0.293 - - A A A A - -

28-Aug-18 RG_GC_RSC_68_20180828 37.3 34.2 0.407 - - A A A A - -

28-Aug-18 RG_GC_RSC_69_20180828 33.6 31.6 0.314 - - A A A A - -

28-Aug-18 RG_GC_RSC_70_20180828 34.8 32.3 0.389 - - A A A A - -

28-Aug-18 RG_GC_RSC_71_20180828 34.6 30.8 0.253 - - A A A A - -

28-Aug-18 RG_GC_RSC_72_20180828 32.7 30.7 0.268 - - A A A A - -

28-Aug-18 RG_GC_RSC_73_20180828 34.5 32.5 0.347 - - A A A A - -

28-Aug-18 RG_GC_RSC_74_20180828 36.8 34.0 0.359 - - A A A A - -

28-Aug-18 RG_GC_RSC_75_20180828 37.9 34.2 0.408 - - A A A A - -

28-Aug-18 RG_GC_RSC_76_20180828 41.1 38.0 0.513 - - A A A A - -

28-Aug-18 RG_GC_RSC_77_20180828 37.5 34.8 0.408 - - A A A A - -

28-Aug-18 RG_GC_RSC_78_20180828 30.2 28.4 0.199 - - A A A A - -

28-Aug-18 RG_GC_RSC_79_20180828 46.4 42.9 0.706 - - A A A A - -

28-Aug-18 RG_GC_RSC_80_20180828 32.4 31.0 0.268 - - A A A A - -

28-Aug-18 RG_GC_RSC_81_20180828 36.0 34.0 0.303 - - A A A A - -

28-Aug-18 RG_GC_RSC_82_20180828 37.8 35.5 0.427 - - A A A A - -

28-Aug-18 RG_GC_RSC_83_20180828 36.5 34.0 0.331 - - A A A A - -

28-Aug-18 RG_GC_RSC_84_20180828 41.1 37.2 0.442 - - A A A A - -

28-Aug-18 RG_GC_RSC_85_20180828 27.4 24.1 0.123 - - A A A A - -

28-Aug-18 RG_GC_RSC_86_20180828 40.0 37.1 0.526 - - A A A A - -

28-Aug-18 RG_GC_RSC_87_20180828 38.1 34.7 0.368 - - A A A A - -

28-Aug-18 RG_GC_RSC_88_20180828 25.5 24.0 0.135 - - A A A A - -

28-Aug-18 RG_GC_RSC_89_20180828 39.2 35.3 0.399 - - A A A A - -

28-Aug-18 RG_GC_RSC_90_20180828 33.9 31.7 0.275 - - A A A A - -

28-Aug-18 RG_GC_RSC_91_20180828 42.1 37.2 0.538 - - A A A A - -

28-Aug-18 RG_GC_RSC_92_20180828 39.2 36.5 0.442 - - A A A A - -

28-Aug-18 RG_GC_RSC_93_20180828 37.0 34.5 0.363 - - A A A A - -

28-Aug-18 RG_GC_RSC_94_20180828 38.0 34.0 0.405 - - A A A A - -

28-Aug-18 RG_GC_RSC_95_20180828 28.9 26.8 0.138 - - A A A A - -

28-Aug-18 RG_GC_RSC_96_20180828 39.3 34.5 0.433 - - A A A A - -

28-Aug-18 RG_GC_RSC_97_20180828 31.9 29.8 0.271 - - A A A A - -

28-Aug-18 RG_GC_RSC_98_20180828 31.9 29.1 0.257 - - A A A A - -

28-Aug-18 RG_GC_RSC_99_20180828 34.9 31.6 0.275 - - A A A A - -

28-Aug-18 RG_GC_RSC_100_20180828 34.2 31.0 0.286 - - A A A A - -

28-Aug-18 RG_GC_RSC_101_20180828 34.6 33.3 0.353 - - A A A A - -

28-Aug-18 RG_GC_RSC_102_20180828 32.7 31.4 0.278 - - A A A A - -

28-Aug-18 RG_GC_RSC_103_20180828 34.4 33.3 0.304 - - A A A A - -

28-Aug-18 RG_GC_RSC_104_20180828 42.1 38.6 0.582 - - A A A A - -

28-Aug-18 RG_GC_RSC_105_20180828 33.2 29.7 0.246 - - A A A A - -

28-Aug-18 RG_GC_RSC_106_20180828 29.0 27.3 0.182 - - A A A A - -

28-Aug-18 RG_GC_RSC_107_20180828 25.6 23.6 0.109 - - A A A A - -

Gold 
Creek
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Table H.G.13: Summary Statistics for Juvenile Redside Shiner Meristic Data Used for the Recruitment Assessment 
and Collected near Sand Creek, Elk River, and Gold Creek in Koocanusa Reservoir, 2018

Age 
Structure 
Collected

AgeFish ID
Tissue 

Collected

Total 
Length 
(mm)

Area Comment
Fork 

Length 
(mm)

Body 
Weight

(g)

Processing 
Date

DELT
(Severe[S]/Minor[

M]/Absent[A])

28-Aug-18 RG_GC_RSC_108_20180828 22.6 20.3 0.081 - - A A A A - -

28-Aug-18 RG_GC_RSC_109_20180828 31.9 29.6 0.229 - - A A A A - -

28-Aug-18 RG_GC_RSC_110_20180828 35.7 30.9 0.281 - - A A A A - -

28-Aug-18 RG_GC_RSC_111_20180828 40.1 35.4 0.478 - - A A A A - -

28-Aug-18 RG_GC_RSC_112_20180828 41.9 38.7 0.542 - - A A A A - -

28-Aug-18 RG_GC_RSC_113_20180828 33.9 31.0 0.281 - - A A A A - -

28-Aug-18 RG_GC_RSC_114_20180828 35.4 32.4 0.298 - - A A A A - -

28-Aug-18 RG_GC_RSC_115_20180828 34.4 32.5 0.281 - - A A A A - -

28-Aug-18 RG_GC_RSC_116_20180828 35.9 33.0 0.326 - - A A A A - -

28-Aug-18 RG_GC_RSC_130_20180828 34.9 32.0 0.293 - - A A A A - -

28-Aug-18 RG_GC_RSC_117_20180828 32.7 29.0 0.234 - - A A A A - -

28-Aug-18 RG_GC_RSC_118_20180828 34.0 31.1 0.274 - - A A A A - -

28-Aug-18 RG_GC_RSC_119_20180828 34.0 31.2 0.248 - - A A A A - -

28-Aug-18 RG_GC_RSC_120_20180828 35.1 32.2 0.287 - - A A A A - -

28-Aug-18 RG_GC_RSC_121_20180828 36.6 24.6 0.116 - - A A A A - -

28-Aug-18 RG_GC_RSC_122_20180828 36.9 33.4 0.331 - - A A A A - -

28-Aug-18 RG_GC_RSC_123_20180828 27.3 24.7 0.137 - - A A A A - -

28-Aug-18 RG_GC_RSC_124_20180828 27.4 24.7 0.126 - - A A A A - -

28-Aug-18 RG_GC_RSC_125_20180828 30.1 27.5 0.188 - - A A A A - -

28-Aug-18 RG_GC_RSC_126_20180828 33.2 31.0 0.227 - - A A A A - -

28-Aug-18 RG_GC_RSC_127_20180828 33.2 29.3 0.225 - - A A A A - -

28-Aug-18 RG_GC_RSC_128_20180828 35.5 33.1 0.287 - - A A A A - -

28-Aug-18 RG_GC_RSC_129_20180828 35.1 32.6 0.290 - - A A A A - -

28-Aug-18 RG_GC_RSC_131_20180828 38.2 35.0 0.405 - - A A A A - -

28-Aug-18 RG_GC_RSC_132_20180828 37.6 33.6 0.385 - - A A A A - -

28-Aug-18 RG_GC_RSC_133_20180828 36.1 32.4 0.323 - - A A A A - -

28-Aug-18 RG_GC_RSC_134_20180828 34.1 31.1 0.306 - - A A A A - -

28-Aug-18 RG_GC_RSC_135_20180828 35.7 31.5 0.322 - - A A A A - -

28-Aug-18 RG_GC_RSC_136_20180828 35.1 31.7 0.296 - - A A A A - -

28-Aug-18 RG_GC_RSC_137_20180828 28.9 26.8 0.174 - - A A A A - -

28-Aug-18 RG_GC_RSC_138_20180828 34.4 29.9 0.291 - - A A A A - -

28-Aug-18 RG_GC_RSC_139_20180828 34.9 30.8 0.267 - - A A A A - -

28-Aug-18 RG_GC_RSC_140_20180828 35.4 30.0 0.269 - - A A A A - -

28-Aug-18 RG_GC_RSC_141_20180828 34.2 31.2 0.297 - - A A A A - -

28-Aug-18 RG_GC_RSC_142_20180828 23.7 21.2 0.092 - - A A A A - -

28-Aug-18 RG_GC_RSC_143_20180828 37.1 33.9 0.346 - - A A A A - -

28-Aug-18 RG_GC_RSC_144_20180828 33.2 31.1 0.241 - - A A A A - -

28-Aug-18 RG_GC_RSC_145_20180828 25.4 23.0 0.109 - - A A A A - -

145 145 145 - 5 - - - - - -

33.2 30.4 0.279 - 0 - - - - - -

33.8 31.0 0.275 - 0 - - - - - -

4.68 4.25 0.119 - 0 - - - - - -

0.388 0.353 0.00991 - 0 - - - - - -

22.6 20.3 0.0810 - 0 - - - - - -

46.4 42.9 0.706 - 0 - - - - - -

Note:  "-" indicates no data available.

Gold 
Creek

median

standard deviation

standard error

minimum

maximum

total sample size

average
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27-Apr-18 RG_SC_RT_01_20180427 21.1 19.0 65 - - - A A A A - muscle

27-Apr-18 RG_SC_RT_02_20180427 27.7 25.8 174 oto 3 U A A A A - muscle

2 2 2 - - - - - - - - -

24.4 22.4 120 - - - - - - - - -

24.4 22.4 120 - - - - - - - - -

4.67 4.81 77.1 - - - - - - - - -

3.30 3.40 54.5 - - - - - - - - -

21.1 19.0 65.0 - - - - - - - - -

27.7 25.8 174 - - - - - - - - -

01-Sep-18 RG_ER_RT_01_20180901 32.2 29.8 270 - - - A A A A - muscle plug

1 1 1 - - - - - - - - -

32.2 29.8 270 - - - - - - - - -

32.2 29.8 270 - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

32.2 29.8 270 - - - - - - - - -

32.2 29.8 270 - - - - - - - - -

Note:  "-" indicates no data available
a Age structures collected: oto - otoliths

Tissue 
Collected

Age Sex

total sample size

Table H.G.14: Summary Statistics for Rainbow Trout Meristic Data Collected near Sand Creek and Elk River 
in Koocanusa Reservoir, 2018

Area
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight

(g)

Age 
Structures 

Collected a

DELT
(Severe[S]/Minor[M]/

Absent[A]) Comment

Elk 
River

maximum

minimum

standard error

standard deviation

median

average

Sand 
Creek

total sample size

average

median

standard deviation

standard error

minimum

maximum



D E L T
25-Apr-18 RG_ER_WCT_01_20180425 24.2 23.1 140 - A A A A - muscle plug

30-Apr-18 RG_ER_WCT_02_20180430 24.3 23.5 100 - A M A A - muscle plug

07-Jun-18 RG_ER_WCT_01_20180607 39.5 37.8 535 F A A A A - muscle plug

3 3 3 - - - - - - -

29.3 28.1 258 - - - - - - -

24.3 23.5 140 - - - - - - -

8.80 8.37 240 - - - - - - -

5.08 4.83 139 - - - - - - -

24.2 23.1 100 - - - - - - -

39.5 37.8 535 - - - - - - -

25-Apr-18 RG_GC_WCT_01_20180425 38.9 37.0 600 - A A A A - muscle plug

25-Apr-18 RG_GC_WCT_02_20180425 25.2 23.8 134 - A A M A - muscle plug

25-Apr-18 RG_GC_WCT_03_20180425 34.8 32.9 410 - A A A A - muscle plug

25-Apr-18 RG_GC_WCT_04_20180425 38.8 36.2 560 - A A A A - muscle plug

25-Apr-18 RG_GC_WCT_05_20180425 36.9 35.2 455 - A A A A - muscle plug

25-Apr-18 RG_GC_WCT_06_20180425 32.6 30.3 320 - A A M A - muscle plug

25-Apr-18 RG_GC_WCT_07_20180425 25.4 23.9 144 - A A A A - muscle plug

25-Apr-18 RG_GC_WCT_08_20180425 29.7 28.9 250 - A A M A minor lesion muscle plug

8 8 8 - - - - - - -

32.8 31.0 359 - - - - - - -

33.7 31.6 365 - - - - - - -

5.56 5.23 178 - - - - - - -

1.96 1.85 62.8 - - - - - - -

25.2 23.8 134 - - - - - - -

38.9 37.0 600 - - - - - - -

Note:  "-" indicates no data available. 

Gold 
Creek

maximum

minimum

average

total sample size

maximum

minimum

standard error

standard deviation

median

Elk 
River

Area

standard error

standard deviation

median

average

total sample size

Processing 
Date

Table H.G.15: Summary Statistics for Westslope Cutthroat Trout Meristic Data Collected near Elk River 
and Gold Creek in Koocanusa Reservoir, 2018

Body 
Weight

(g)

Fork 
Length 

(cm)

Total 
Length 

(cm)
Fish ID Sex

DELT
(Severe[S]/Minor[

M]/Absent[A])
Tissue 

Collected
Comments



D E L T

27-Apr-18 RG_SC_YP_01_20180427 F 27.2 25.9 305 oto 5 82.4 4.05 219 0.013 0.270 A A A A - muscle, ovaries
30-Apr-18 RG_SC_YP_02_20180430 M 17.8 17.1 65.0 oto 3 0.77 0.70 63.5 0.011 0.012 A A A A - -

- 2 2 2 - 2 2 2 2 2 2 - - - - - -
- 22.5 21.5 185 - 4.00 41.6 2.37 141 0.0120 0.141 - - - - - -
- 22.5 21.5 185 - 4.00 41.6 2.37 141 0.0120 0.141 - - - - - -
- 6.65 6.22 170 - 1.41 57.7 2.37 110 0.00175 0.183 - - - - - -
- 4.70 4.40 120 - 1.00 40.8 1.67 77.5 0.00124 0.129 - - - - - -
- 17.8 17.1 65.0 - 3.00 0.768 0.701 63.5 0.0108 0.0118 - - - - - -
- 27.2 25.9 305 - 5.00 82.4 4.05 219 0.0133 0.270 - - - - - -

25-Apr-18 RG_GC_YP_01_20180425 F 22.5 21.6 151 oto, ds 6 39.3 2.16 110 0.10 1.8 A A A A - muscle, ovaries
25-Apr-18 RG_GC_YP_02_20180425 F 19.5 18.5 99.0 oto, ds 6 25.7 1.64 71.7 0.089 1.4 A A A A - muscle, ovaries
25-Apr-18 RG_GC_YP_03_20180425 F 18.2 17.3 74.0 oto, ds 4 18.7 0.99 54.3 0.057 1.1 A A A A - muscle, ovaries
25-Apr-18 RG_GC_YP_04_20180425 F 18.1 17.2 77.0 oto, ds 3 18.5 0.70 57.8 0.041 1.1 A A A A - muscle, ovaries
25-Apr-18 RG_GC_YP_05_20180425 F 22.5 21.7 155 oto, ds 3 39.9 1.72 113 0.079 1.8 A A A A - muscle, ovaries
25-Apr-18 RG_GC_YP_06_20180425 M 18.7 17.8 70.0 oto, ds 5 3.34 1.28 65.4 0.072 0.19 A A A A some milt loss muscle
25-Apr-18 RG_GC_YP_07_20180425 M 18.6 17.7 78.0 oto, ds 5 3.32 0.68 74.0 0.038 0.19 A A A A - muscle
25-Apr-18 RG_GC_YP_08_20180425 M 18.8 17.9 74.0 oto, ds 3 2.74 0.78 70.5 0.043 0.15 A A A A some milt loss muscle
25-Apr-18 RG_GC_YP_09_20180425 M 20.3 19.4 96.0 oto, ds 4 4.74 0.94 90.3 0.048 0.24 A A A A some milt loss muscle

9 9 9 - 9 9 9 9 9 9 - - - - - -

19.7 18.8 97.1 - 4.33 17.4 1.21 78.5 0.0631 0.886 - - - - - -

18.8 17.9 78.0 - 4.00 18.5 0.993 71.7 0.0574 1.08 - - - - - -

1.73 1.75 33.2 - 1.22 15.1 0.524 21.3 0.0226 0.710 - - - - - -

0.576 0.584 11.1 - 0.408 5.04 0.175 7.10 0.00754 0.237 - - - - - -

18.1 17.2 70.0 - 3.00 2.74 0.680 54.3 0.0384 0.153 - - - - - -

22.5 21.7 155 - 6.00 39.9 2.16 113 0.10 1.8 - - - - - -

Note:  "-" indicates no data available
a Age structures collected: oto - otoliths, ds- dorsal spines
b Adjusted body weight represents whole body weight less the liver weight and gonad weight and used for statistical analyses.

maximum

Gold 
Creek

maximum

total sample size

average

median

standard deviation

standard error

minimum

Table H.G.16: Summary Statistics for Yellow Perch Meristic Data Collected near Sand Creek and Gold Creek in Koocanusa Reservoir, 2018

median
standard deviation

standard error
minimum

total sample size
average

DELT
(Severe[S]/Minor[

M]/Absent[A]) Comments

Adjusted 
Body 

Weight

(g) b

Liver 
Weight 

(g)

Gonad 
Weight 

(g)
Age

Age 
Structure 

Collected a

Body 
Weight

(g)

Fork 
Length 

(cm)

Tissue 
Collected

Area Fish ID

Sand 
Creek

Total 
Length 

(cm)
Sex

Processing 
Date

Gonado-
somatic 

Index

Hepato-
somatic 

Index



Sample
Size

Deformities Erosion Lesions
Sample

Size
Parasitesa

Irregular Size or 
Discolouration of 
Liver or Gonads

Sand Creek 6 17% 17% 0% 33% - - - -

Elk River 2 0% 50% 0% 50% - - - -

Gold Creek 3 0% 0.0% 33% 33% - - - -

Sand Creek 4 0% 0% 0% 0% - - - -

Elk River 10 0% 10% 0% 10% - - - -

Gold Creek 2 0% 0% 0% 0% - - - -

Sand Creek 60 0% 0% 0% 0% 60 42% 0% 42%

Elk River 58 3.4% 6.9% 0% 10% 58 41% 0% 41%

Gold Creek 61 0% 0% 0% 0% 61 56% 1.6% 57%

Sand Creek 87 0% 11% 0% 11% 87 14% 0% 14%

Elk River 87 1.1% 6.9% 0% 8% 87 24% 0% 24%

Gold Creek 88 0% 5.7% 0% 6% 88 35% 0% 35%

Sand Creek - - - - - - - - -

Elk River 2 0% 50% 0% 50% - - - -

Gold Creek 8 0% 0% 38% 38% - - - -

Sand Creek 7 0% 0% 0% 0% 7 0% 0% 0%

Elk River 6 0% 0% 0% 0% 6 17% 0% 17%

Gold Creek 3 0% 0% 0% 0% 3 0% 0% 0%

Note:  "-" indicates no data available.
a Parasites found were exclusively tapeworms; almost all tapeworms were found in body cavity .

Table H.G.17: Summary of Externally and Internally Observed Fish Anomalies at Sand Creek, Elk River, and Gold Creek 
Study Areas in Koocanusa Reservoir, 2018

Bull Trout
(April)

Northern Pikeminnow 
(June)

Peamouth Chub
(April)

Redside Shiner 
(April)

Westslope Cutthroat 
Trout
(April)

Study AreaFish Species

Total Proportion 
of Fish with 

External 
Anomalies

InternalExternal

Kokanee (April)

Total 
Proportion 
of Fish with 

Internal 
Anomalies 



Table H.G.18: Gill Net Records for Fish Caught in Sand Creek, Koocanusa Reservoir, April 2019

Easting Northing
Length 
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RG_SC-GN-01 625605 5459678 24-Apr-19 24-Apr-19 10:30 10:45 0.25 0 6.0 75 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_SC-GN-02 625470 5459765 24-Apr-19 24-Apr-19 10:40 10:55 0.25 0 2.5 50 2 0 0 0 3 0 12 1 0 4.0 14 14 56 0 0 0 1 0 4.0

RG_SC-GN-03 625497 5459781 24-Apr-19 24-Apr-19 10:50 11:30 0.67 0 3.0 75 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1.5 0 0 0

RG_SC-GN-04 625470 5459765 24-Apr-19 24-Apr-19 11:30 11:45 0.25 0 2.5 50 2 0 0 0 2 0 8.0 0 0 0 1 1 4 0 0 0 1 0 4.0

RG_SC-GN-05 625449 5459709 24-Apr-19 24-Apr-19 11:40 12:10 0.50 0 3.0 50 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2.0 0 0 0

RG_SC-GN-06 625451 5459610 24-Apr-19 24-Apr-19 13:15 13:40 0.42 0 2.0 75 1 0 0 0 0 0 0 0 0 0 2 1 4.8 12 12 29 0 0 0

RG_SC-GN-07 625455 5459698 24-Apr-19 24-Apr-19 13:35 13:50 0.25 0 2.0 75 1 0 0 0 0 0 0 0 0 0 0 0 0 2 2 8.0 0 0 0

RG_SC-GN-08 625451 5459610 24-Apr-19 24-Apr-19 13:45 13:55 0.17 0 2.0 75 1 0 0 0 0 0 0 0 0 0 2 0 12 3 3 18 0 0 0

RG_SC-GN-09 625455 5459698 24-Apr-19 24-Apr-19 13:50 14:05 0.25 0 2.0 75 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 4.0 0 0 0

RG_SC-GN-10 625451 5459610 24-Apr-19 24-Apr-19 14:00 14:10 0.17 0 2.0 75 1 0 0 0 0 0 0 0 0 0 1 0 6 1 1 6.0 0 0 0

RG_SC-GN-11 625455 5459698 24-Apr-19 24-Apr-19 14:05 14:15 0.17 0 2.0 75 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 6.0 0 0 0

RG_SC-GN-12 625469 5459764 24-Apr-19 24-Apr-19 14:15 14:30 0.25 0 3.0 75 1 0 0 0 0 0 0 0 0 0 2 0 8 4 4 16 0 0 0

RG_SC-GN-13 625462 5459733 24-Apr-19 24-Apr-19 14:25 14:35 0.17 0 3.0 75 1 1 0 6.0 0 0 0 0 0 0 0 0 0 2 2 12 0 0 0

RG_SC-GN-14 625469 5459764 24-Apr-19 24-Apr-19 14:30 14:40 0.17 0 3.0 75 1 1 0 6.0 0 0 0 0 0 0 2 2 12 2 2 12 0 0 0

RG_SC-GN-15 625462 5459733 24-Apr-19 24-Apr-19 14:35 14:50 0.25 0 3.0 75 1 0 0 0 0 0 0 0 0 0 2 0 8.0 0 0 0 0 0 0

4.17 2 0 0.48 (1.17) 5 0 1.20 (1.99) 1 0 0.24 (0.57) 26 18 6.24 (7.84) 30 30 7.20 (4.64) 2 0 0.48 (0.78)

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the gill net sets in one area with 95% confidence intervals in brackets.

Area

Sand 
Creek

UTM
(NAD83, 11U)

Set Date Lift DateStation ID

Total

Set 
Time

Lift 
Time

Effort 
(Fishing 
Hours)

Depth 
Range 

(m)

Set 
Westslope Cutthroat 

Trout
Redside ShinerBull Trout Northern Pikeminnow Peamouth ChubKokanee



Table H.G.19: Gill Net Records for Fish Caught in Elk River, Koocanusa Reservoir, April 2019   

Easting Northing
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RG_ER-GN-01 626862 5446634 23-Apr-19 23-Apr-19 13:39 13:54 0.25 3.1 5.8 75 2 0 0 0 0 0 0 2 0 8.0

RG_ER-GN-02 626953 5446742 23-Apr-19 23-Apr-19 15:01 15:16 0.25 2.5 5.5 50 1 0 0 0 0 0 0 3 0 12

RG_ER-GN-03 626880 5446619 23-Apr-19 23-Apr-19 14:50 15:05 0.25 0 5.8 75 2 0 0 0 0 0 0 2 0 8.0

RG_ER-GN-04 626953 5446789 23-Apr-19 23-Apr-19 16:04 16:19 0.25 1.3 2.3 50 1 0 0 0 0 0 0 1 0 4.0

RG_ER-GN-05 626985 5446840 24-Apr-19 24-Apr-19 9:59 10:25 0.43 2.5 2.5 50 1 0 0 0 0 0 0 1 0 2.3

RG_ER-GN-06 626872 5446642 24-Apr-19 24-Apr-19 12:10 12:25 0.25 4.5 5.9 75 2 2 0 8.0 0 0 0 13 12 52

RG_ER-GN-07 626953 5446742 24-Apr-19 24-Apr-19 12:15 13:23 1.13 1.5 2.5 50 1 0 0 0 0 0 0 1 0 0.88

RG_ER-GN-08 628399 5447014 26-Apr-19 26-Apr-19 10:32 10:48 0.27 3.8 4.5 75 2 0 0 0 0 0 0 6 0 23

RG_ER-GN-09 628399 5447014 26-Apr-19 26-Apr-19 11:10 11:25 0.25 3.8 4.5 75 2 3 0 12 3 0 12 8 0 32

RG_ER-GN-10 628523 5447167 26-Apr-19 26-Apr-19 12:06 12:23 0.28 3.0 3.0 75 2 0 0 0 0 0 0 2 0 7.1

RG_ER-GN-11 628523 5447167 26-Apr-19 26-Apr-19 12:35 12:55 0.33 3.0 3.0 75 2 1 0 3.0 0 0 0 6 0 18

RG_ER-GN-12 626964 5446728 26-Apr-19 26-Apr-19 13:22 13:40 0.30 2.0 3.0 75 2 0 0 0 2 0 6.7 3 0 10

RG_ER-GN-13 628302 5446669 26-Apr-19 26-Apr-19 14:00 14:20 0.33 4.0 5.0 75 2 0 0 0 0 0 0 3 0 9.0

RG_ER-GN-14 628477 5447102 26-Apr-19 26-Apr-19 14:30 14:45 0.25 6.0 6.0 75 2 0 0 0 1 0 4.0 1 0 4.0

4.8 6 0 1.24 (2.14) 6 0 1.24 (2.07) 52 0 10.76 (8.05)

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the gill net sets in one area with 95% confidence intervals in brackets.

Area

Elk River

Total

Lift 
Time

Effort 
(Fishing 
Hours)

Depth Range 
(m)

Set 

Station ID

UTM
(NAD83, 11U)

Northern Pikeminnow

Set Date Lift Date
Set 

Time

Kokanee Longnose Sucker
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Table H.G.19: Gill Net Records for Fish Caught in Elk River, Koocanusa Reservoir, April 2019   
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RG_ER-GN-01 5 5 20 1 0 4.0 0 0 0 0 0 0 0 0 0

RG_ER-GN-02 4 4 16 1 0 4.0 2 2 8.0 0 0 0 0 0 0

RG_ER-GN-03 54 5 216 1 0 4.0 0 0 0 0 0 0 0 0 0

RG_ER-GN-04 12 12 48 0 0 0 11 11 44 0 0 0 0 0 0

RG_ER-GN-05 23 1 53 0 0 0 2 2 4.6 0 0 0 0 0 0

RG_ER-GN-06 11 0 44 1 0 4.0 0 0 0 0 0 0 0 0 0

RG_ER-GN-07 30 0 26 0 0 0 36 21 32 1 1 0.88 4 0 3.5

RG_ER-GN-08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ER-GN-09 5 0 20 0 0 0 0 0 0 0 0 0 0 0 0

RG_ER-GN-10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ER-GN-11 5 0 15 0 0 0 0 0 0 0 0 0 0 0 0

RG_ER-GN-12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ER-GN-13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ER-GN-14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

149 0 30.83 (32.30) 4 0 0.83 (1.08) 51 36 10.55 (7.96) 1 1 0.21 (0.14) 4 0 0.83 (0.54)

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the gill net sets in one area with 95% confidence intervals in brackets.

Area Station ID

Largescale Sucker

Elk River

Redside Shiner Yellow Perch Mountain WhitefishPeamouth Chub
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Table H.G.20: Gill Net Records for Fish Caught in Gold Creek, Koocanusa Reservoir, April 2019    

Easting Northing
Length 
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RG_GC-GN-01 629656 5437400 25-Apr-19 25-Apr-19 12:35 12:50 0.25 0 3 75 2 0 0 0 1 0 4.0 0 0 0 0 0 0

RG_GC-GN-02 629741 5437353 25-Apr-19 25-Apr-19 12:40 13:00 0.33 0 3 50 1 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-03 629656 5437400 25-Apr-19 25-Apr-19 12:55 13:05 0.17 0 3 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-04 629741 5437353 25-Apr-19 25-Apr-19 13:05 13:20 0.25 0 3 50 1 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-05 629656 5437400 25-Apr-19 25-Apr-19 13:20 13:35 0.25 0 3 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-06 629741 5437353 25-Apr-19 25-Apr-19 13:25 13:45 0.33 0 3 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-07 629656 5437400 25-Apr-19 25-Apr-19 13:40 13:55 0.25 0 3 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-08 629741 5437353 25-Apr-19 25-Apr-19 13:45 14:05 0.33 0 3 50 1 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-09 629741 5437353 25-Apr-19 25-Apr-19 14:05 14:20 0.25 0 3 50 1 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-10 629614 5437400 26-Apr-19 26-Apr-19 10:20 10:35 0.25 0 3 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-11 629735 5437351 26-Apr-19 26-Apr-19 10:30 10:45 0.25 0 3 75 2 0 0 0 2 0 8.0 0 0 0 1 0 4.0

RG_GC-GN-12 629614 5437400 26-Apr-19 26-Apr-19 10:40 11:00 0.33 0 3 75 2 0 0 0 0 0 0 1 0 3.0 0 0 0

RG_GC-GN-13 629735 5437351 26-Apr-19 26-Apr-19 10:55 11:10 0.25 0 3 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-14 629614 5437400 26-Apr-19 26-Apr-19 11:10 11:27 0.28 0 3 75 2 1 0 3.5 0 0 0 0 0 0 0 0 0

RG_GC-GN-15 629735 5437351 26-Apr-19 26-Apr-19 11:25 11:35 0.17 0 3 75 2 0 0 0 1 0 6.0 0 0 0 1 0 6.0

RG_GC-GN-16 629753 5457343 26-Apr-19 26-Apr-19 12:00 12:10 0.17 0 3 75 2 0 0 0 0 0 0 0 0 0 1 0 6.0

RG_GC-GN-17 630082 5437447 26-Apr-19 26-Apr-19 12:05 12:25 0.33 0 6 75 2 1 0 3.0 0 0 0 0 0 0 0 0 0

RG_GC-GN-18 629753 5457343 26-Apr-19 26-Apr-19 12:20 12:35 0.25 0 3 75 2 0 0 0 0 0 0 0 0 0 1 0 4.0

RG_GC-GN-19 629856 5437380 26-Apr-19 26-Apr-19 12:35 12:50 0.25 0 2 75 2 0 0 0 2 0 8.0 0 0 0 1 0 4.0

RG_GC-GN-20 629753 5457343 26-Apr-19 26-Apr-19 12:55 13:05 0.17 0 3 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-21 629856 5437380 26-Apr-19 26-Apr-19 13:05 13:20 0.25 0 2 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-22 629753 5457343 26-Apr-19 26-Apr-19 13:15 13:30 0.25 0 3 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-23 629856 5437380 26-Apr-19 26-Apr-19 13:20 13:30 0.17 0 2 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-24 630040 5436821 26-Apr-19 26-Apr-19 13:45 14:05 0.33 0 4 75 2 1 0 3.0 0 0 0 0 0 0 1 0 3.0

RG_GC-GN-25 630204 5436861 26-Apr-19 26-Apr-19 13:50 14:05 0.25 0 4 75 2 0 0 0 1 0 4.0 0 0 0 0 0 0

RG_GC-GN-26 630040 5436821 26-Apr-19 26-Apr-19 14:05 14:20 0.25 0 4 75 2 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-27 630204 5436861 26-Apr-19 26-Apr-19 14:20 14:40 0.33 0 4 75 2 0 0 0 1 0 3.0 0 0 0 0 0 0

6.9 3 0 0.43 (0.40) 8 0 1.15 (1.00) 1 0 0.14 (0.23) 6 0 0.86 (0.78)

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the gill net sets in one area with 95% confidence intervals in brackets.

Bull Trout Longnose SuckerLargescale Sucker Mountain Whitefish

Gold 
Creek

Total

Lift 
Time

Effort 
(Fishing 
Hours)

Depth Range 
(m)

Set 

Area Station ID

UTM
(NAD83, 11U)

Set Date Lift Date
Set 

Time
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Table H.G.20: Gill Net Records for Fish Caught in Gold Creek, Koocanusa Reservoir, April 2019   
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RG_GC-GN-01 0 0 0 5 5 20 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-02 0 0 0 0 0 0 0 0 0 1 1 3.0 0 0 0 0 0 0

RG_GC-GN-03 0 0 0 5 5 30 0 0 0 0 0 0 1 0 6.0 0 0 0

RG_GC-GN-04 0 0 0 1 0 4.0 0 0 0 3 3 12 0 0 0 0 0 0

RG_GC-GN-05 0 0 0 9 9 36 1 0 4.0 0 0 0 0 0 0 0 0 0

RG_GC-GN-06 0 0 0 3 0 9.0 0 0 0 7 7 21 0 0 0 0 0 0

RG_GC-GN-07 0 0 0 4 4 16 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-08 0 0 0 7 0 21 0 0 0 7 7 21 0 0 0 0 0 0

RG_GC-GN-09 0 0 0 0 0 0 0 0 0 4 4 16 0 0 0 0 0 0

RG_GC-GN-10 1 0 4.0 6 1 24 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-11 0 0 0 8 2 32 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-12 0 0 0 7 0 21 0 0 0 0 0 0 1 0 3.0 0 0 0

RG_GC-GN-13 0 0 0 7 0 28 1 0 4.0 0 0 0 0 0 0 0 0 0

RG_GC-GN-14 0 0 0 2 0 7.1 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-15 0 0 0 2 0 12 0 0 0 0 0 0 0 0 0 1 1 6.0

RG_GC-GN-16 0 0 0 5 1 30 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-17 0 0 0 17 0 51 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-18 1 0 4.0 3 0 12 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-19 2 0 8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-20 0 0 0 1 1 6.0 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-22 0 0 0 2 0 8.0 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-24 0 0 0 2 0 6.0 0 0 0 0 0 0 1 0 3.0 0 0 0

RG_GC-GN-25 6 0 24 13 0 52 0 0 0 0 0 0 1 0 4.0 0 0 0

RG_GC-GN-26 1 0 0 3 0 12 0 0 0 0 0 0 0 0 0 0 0 0

RG_GC-GN-27 1 0 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 0 1.73 (1.92) 112 28 16.12 (5.99) 2 0 0.29 (0.42) 22 22 3.17 (2.57) 4 0 0.58 (0.60) 1 1 0.14 (0.46)

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the gill net sets in one area with 95% confidence intervals in brackets.

Rainbow TroutPeamouth Chub

Area Station ID

Yellow PerchWestslope Cutthroat TroutRedside Shiner

Gold 
Creek

Northern Pikeminnow
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Table H.G.21: Hoop Net Records for Fish Caught in Sand Creek, Koocanusa Reservoir, April 2019

Easting Northing
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RG_SC-HN-01 2.5 625434 5459613 23-Apr-19 24-Apr-19 14:15 9:00 18.8 0 2.8 Central Lead 0.8 0 0 0 0 0 0 1 0 1.3 4 0 5.1

RG_SC-HN-02 2.5 625600 5459973 23-Apr-19 24-Apr-19 15:00 9:20 18.3 0 6.0 Central Lead 0.8 0 0 0 0 0 0 0 0 0 0 0 0

RG_SC-HN-03 2.5 625434 5459613 24-Apr-19 25-Apr-19 9:15 9:00 23.8 0 4.0 Central Lead 1.0 0 0 0 1 0 1.0 1 0 1.0 2 0 2.0

RG_SC-HN-04 2.5 625574 5460474 24-Apr-19 25-Apr-19 9:45 9:15 23.5 0 2.0 Central Lead 1.0 1 0 1.0 0 0 0 0 0 0 3 0 3.1

3.5 1 0 0.28 1 0 0.28 2 0 0.57 9 0 2.6

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the hoop net sets in one area.  Confidence intervals not calculated due to small number of sampling events.

Area

Sand 
Creek

Total 

Effort 
(Fishing 

days)

UTM
(NAD83, 11U)

Set 
Configuration 

Longnose Sucker

Station ID
Net Size 
(inches)

Set Date Lift Date Set Time
Removal 

Time

 Fishing 
Hours 
(hrs)

Largescale Sucker

Depth Range 
(m)

Eastern Brook TroutBull Trout
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Table H.G.21: Hoop Net Records for Fish Caught in Sand Creek, Koocanusa Reservoir, April 2019
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RG_SC-HN-01 0 0 0 6 0 7.7 0 0 0 1 1 1.3

RG_SC-HN-02 0 0 0 2 0 2.6 0 0 0 0 0 0

RG_SC-HN-03 0 0 0 0 0 0 3 0 3.0 0 0 0

RG_SC-HN-04 1 1 1.0 2 0 2.0 2 0 2.0 1 1 1.0

Total 1 1 0.28 10 0 2.8 5 0 1.4 2 2 0.57

Area Station ID

Sand 
Creek

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the hoop net sets in one area.  Confidence intervals 
not calculated due to small number of sampling events.

Peamouth Chub Yellow PerchNorthern PikeminnowMountain Whitefish
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Table H.G.22: Hoop Net Records for Fish Caught in Elk River, Koocanusa Reservoir, April 2019

Easting Northing
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RG_ER-HN-01 2.5 627530 5447151 23-Apr-19 24-Apr-19 11:30 10:25 22.9 0 5 Central Lead 1.0 0 0 0 1 0 1.0 0 0 0 3 0 3.1 6 6 6.3

RG_ER-HN-02 2.5 627842 5447469 23-Apr-19 24-Apr-19 12:30 11:20 22.8 0 5 Central Lead 1.0 1 0 1.1 2 0 2.1 1 0 1.1 3 0 3.2 5 5 5.3

1.9 1 0 0.52 3 0 1.6 1 0 0.52 6 0 3.1 11 11 5.8

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the hoop net sets in one area.  Confidence intervals not calculated due to small number of sampling events.

Lift Date

Elk River

Total 

Set 
Time

Removal 
Time

 Fishing 
Hours 
(hrs)

Depth 
Range 

(m)
Area Station ID

Net Size 
(inches)

UTM
(NAD83, 11U)

Set Date

Yellow Perch

Set 
Configuration 

Burbot Largescale Sucker Longnose Sucker Northern Pikeminnow

Effort 
(Fishing 

days)



Table H.G.23: Hoop Net Records for Fish Caught in Gold Creek, Koocanusa Reservoir, April 2019

Easting Northing

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

C
a

tc
h

M
o

rt
a

li
ti

e
s

/ 
S

a
c

ri
fi

c
e

d

C
P

U
E

 a

RG_GC-HN-01 2.5 629420 5437065 25-Apr-19 26-Apr-19 11:45 9:30 21.8 0 1.5 Central Lead 0.91 4 0 4.4 2 0 2.2 1 0 1.1 1 0 1.1 0 0 0

RG_GC-HN-02 2.5 629595 5437398 25-Apr-19 26-Apr-19 12:00 9:20 21.3 0 4.0 Central Lead 0.89 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1.1

1.8 4 0 2.2 2 0 1.1 1 0 0.56 1 0 0.56 1 0 0.56

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the hoop net sets in one area.  Confidence intervals not calculated due to small number of sampling events.

Yellow Perch

Effort 
(Fishing 

days)
Area Station ID

Net Size 
(Inches) 

UTM
(NAD83, 11U)

Set Date Lift Date

Largescale Sucker Mountain Whitefish Peamouth Chub
Westslope Cutthroat 

Trout

Gold 
Creek
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Table H.G.24: Seine Net Records for Fish Caught in Koocanusa Reservoir, August 2019

Easting Northing
Height 
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RG_SC_SN-01 625631 5459712 20-Aug-19 12:20 25 20 1 500 0 1.0 1.0 5.0 30 3 0.060 6 0 0 0 0 0 0 0 0

RG_SC-SN-02 625631 5459712 20-Aug-19 13:40 25 30 1 750 0 1.0 1.0 5.0 1,100 10 1.5 50 0 0.067 7 0 0.009 0 0 0

1,250 1,130 13 0.90 56 0 0 7 0 0.006 0 0 0

Elk River RG_ER_SN-01 627913 5448146 22-Aug-19 14:00 25 50 1 1,250 0.5 1.5 1.0 5.0 200 0 0.16 200 0 0.16 11 0 0.009 0 0 0

RG_GC_SN-01 629115 5436441 21-Aug-19 13:50 25 20 1 500 0.1 1.5 1.5 5.0 29 0 0.06 11 0 0 0 0 0 17 0 0

RG_GC_SN-02 629115 5436441 21-Aug-19 14:20 25 30 1 750 0.1 1.5 1.5 5.0 250 10 0.33 80 0 0.11 0 0 0 80 0 0.11

1,250 279 10 0.22 91 0 0.073 0 0 0 97 0 0.078

a Total catch-per-unit-effort (CPUE) calculated as the total catch of a single species over the total effort for all the seine net sets in one area.  Confidence intervals not calculated due to small number of sampling attempts.
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Sand Creek SC_AN_01 625624 5457296 26-Aug-19 26-Aug-19 2 3 0

Elk River ER_AN_01 627959 5447572 26-Aug-19 26-Aug-19 2 1 0

Gold Creek GC_AN_01 630926 5436344 26-Aug-19 26-Aug-19 2 0 0

Table H.G.25: Angling Records for Fish Caught in the Koocanusa Reservoir, 
August 2019

Kokanee

Removal 
Date

# of 
Lines

Set DateArea Station ID

UTM
(NAD83, 11U)



Table H.G.26:   Fish Meristics Data for Peamouth Chub, Koocanusa Reservoir, April 2019   

D E L T
24-Apr-19 RG_SC_PCC-01 24.1 22.9 101 6 F 7.135 2.291 92 0.84 0.071 0.023 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_PCC-02 25.4 22.7 140 6 F 3.999 2.334 134 1.20 0.029 0.017 A A A A 13.656 Muscle, Ovary Worms Present

24-Apr-19 RG_SC_PCC-03 24.9 22.2 119 6 F 9.907 2.998 106 1.09 0.083 0.025 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_PCC-04 22.5 20.3 100 6 F 7.048 2.818 90 1.20 0.070 0.028 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_PCC-05 24.2 21.9 118 5 F 12.732 2.054 103 1.12 0.108 0.017 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_PCC-06 24.2 21.8 109 7 F 3.471 1.522 104 1.05 0.032 0.014 A A A A 7.540 Muscle, Ovary Worms Present

24-Apr-19 RG_SC_PCC-07 26.4 23.9 153 6 F 5.272 2.417 145 1.12 0.034 0.016 A A A A 17.543 Muscle, Ovary Worms Present

24-Apr-19 RG_SC_PCC-08 27.2 24.6 138 6 F 7.906 2.556 128 0.93 0.057 0.019 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_PCC-09 27.4 24.8 178 6 F 8.325 2.463 167 1.17 0.047 0.014 A A A A 15.684 Muscle, Ovary Worms Present

24-Apr-19 RG_SC_PCC-10 24.3 21.0 100 5 F 5.783 2.152 92 1.08 0.058 0.022 A A A A - Muscle, Ovary -

10 10 10 10 - 10 10 10 10 10 10 - - - - - - -

25.1 22.6 125.6 5.9 - 7.158 2.361 116.1 1.08 0.059 0.019 - - - - - - -

24.6 22.5 118.5 6 - 7.092 2.376 105.1 1.10 0.058 0.018 - - - - - - -

1.546 1.482 26.141 0.57 - 2.781 0.410 26.185 0.115 0.025 0.005 - - - - - - -

0.489 0.469 8.267 0.18 - 0.879 0.130 8.280 0.036 0.008 0.002 - - - - - - -

22.5 20.3 100 5 - 3.471 1.522 90 0.84 0.029 0.014 - - - - - - -

27.4 24.8 178 7 - 12.732 2.998 167 1.20 0.108 0.028 - - - - - - -
23-Apr-19 RG_ER_PCC-01 26.5 24 149 6 F 10.739 3.135 135 1.08 0.072 0.021 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_PCC-02 26.9 23.6 137 6 F 13.119 0.369 124 1.04 0.096 0.003 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_PCC-03 26.2 23.4 149 7 F 14.321 3.215 131 1.16 0.096 0.022 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_PCC-04 23.5 21.2 117 6 F 10.72 3.4 103 1.23 0.092 0.029 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_PCC-05 24.1 22.2 120 6 F 8.019 2.221 110 1.10 0.067 0.019 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_PCC-06 23.6 21.1 108 6 F 8.222 3.776 96 1.15 0.076 0.035 A A A A - Muscle, Ovary -

24-Apr-19 RG_ER_PCC-07 24.3 21.2 120 6 F 9.428 2.697 108 1.26 0.079 0.022 A A A A - Muscle, Ovary -

24-Apr-19 RG_ER_PCC-08 25.8 23.2 152 6 F 17.426 4.478 130 1.22 0.115 0.029 A A A A - Muscle, Ovary -

24-Apr-19 RG_ER_PCC-09 26.3 23.6 159 7 F 9.339 4.082 146 1.21 0.059 0.026 A A A A - Muscle, Ovary -

24-Apr-19 RG_ER_PCC-10 26.5 24 172 6 F 9.902 3.126 159 1.24 0.058 0.018 A A A A 16.596 Muscle, Ovary Worms Present

10 10 10 10 - 10 10 10 10 10 10 ‐ ‐ ‐ ‐ ‐ ‐ ‐

25.4 22.8 138.3 6.2 - 11.124 3.050 124.1 1.17 0.081 0.022 ‐ ‐ ‐ ‐ ‐ - ‐

26.0 23.3 143 6 - 10.311 3.175 126.8 1.19 0.077 0.022 ‐ ‐ ‐ ‐ ‐ ‐ ‐

1.334 1.203 21.145 0.42 - 2.979 1.145 19.995 0.075 0.018 0.009 ‐ ‐ ‐ ‐ ‐ ‐ ‐

0.422 0.380 6.687 0.13 - 0.942 0.362 6.323 0.024 0.006 0.003 ‐ ‐ ‐ ‐ ‐ ‐ ‐

23.5 21.1 108 6 - 8.019 0.369 96 1.04 0.058 0.003 ‐ ‐ ‐ ‐ ‐ ‐ ‐

26.9 24 172 7 - 17.426 4.478 159 1.26 0.115 0.035 ‐ ‐ ‐ ‐ ‐ ‐ ‐

25-Apr-19 RG_GC_PCC-01 23 20.7 102 8 F 3.482 1.432 97 1.15 0.034 0.014 A A A A 10.534 Muscle, Ovary Worms Present

25-Apr-19 RG_GC_PCC-02 29.9 27 215 15 F 18.018 5.434 192 1.09 0.084 0.025 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_PCC-03 27.9 24.9 164 6 F 12.507 3.306 148 1.06 0.076 0.020 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_PCC-04 27.4 25.8 169 7 F 4.959 2.798 161 0.98 0.029 0.017 A A A A 28.102 Muscle, Ovary Worms Present

25-Apr-19 RG_GC_PCC-05 25 23.5 122
6

F 4.594 2.127 115 0.94 0.038 0.017 M A A A 12.355 Muscle, Ovary
Worms Present, 

Operculum 
Damaged

25-Apr-19 RG_GC_PCC-06 25.6 23 135 6 F 6.628 3.013 125 1.11 0.049 0.022 A A A A 14.031 Muscle, Ovary Worms Present

25-Apr-19 RG_GC_PCC-07 25.1 22.7 120 6 F 1.446 2.014 117 1.03 0.012 0.017 A A A A 13.624 Muscle, Ovary Worms Present

25-Apr-19 RG_GC_PCC-08 26 23.2 145 6 F 5.395 2.256 137 1.16 0.037 0.016 A A A A 10.131 Muscle, Ovary Worms Present

25-Apr-19 RG_GC_PCC-09 24 21.2 99 5 F 1.625 1.575 96 1.04 0.016 0.016 A A A A 3.968 Muscle, Ovary Worms Present

25-Apr-19 RG_GC_PCC-10 24.9 22.2 106 6 F 1.862 1.44 103 0.97 0.018 0.014 A A A A 6.157 Muscle, Ovary Worms Present

10 10 10 10 - 10 10 10 10 10 10 ‐ ‐ ‐ ‐ ‐ ‐ ‐

25.9 23.4 137.7 7.1 - 6.052 2.540 129.1 1.05 0.039 0.018 ‐ ‐ ‐ ‐ ‐ - ‐

25.4 23.1 128.5 6 - 4.777 2.192 120.9 1.05 0.036 0.017 ‐ ‐ ‐ ‐ ‐ ‐ ‐

2.023 1.979 36.582 2.88 - 5.312 1.209 30.838 0.076 0.024 0.004 ‐ ‐ ‐ ‐ ‐ ‐ ‐

0.640 0.626 11.568 0.91 - 1.680 0.382 9.752 0.024 0.008 0.001 ‐ ‐ ‐ ‐ ‐ ‐ ‐

23 20.7 99 5 - 1.446 1.432 96 0.94 0.012 0.014 ‐ ‐ ‐ ‐ ‐ ‐ ‐

29.9 27 215 15 - 18.018 5.434 192 1.16 0.084 0.025 ‐ ‐ ‐ ‐ ‐ ‐ ‐

Notes:  D - deformities, E - erosion, L - lesions, T - tumors, "-" indicates no data
a Age structures collected: sc - scales, oto - otoliths
b Adjusted Body Weight = Body Weight - Liver Weight - Gonad Weight
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Table H.G.27:   Fish Meristics Data for Redside Shiners, Koocanusa Reservoir, April 2019

D E L T

24-Apr-19 RG_SC_RSC-01 11.5 10 13.5 oto 2 F 0.635 0.286 12.6 1.35 0.047 0.021 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_RSC-02 11.1 9.9 13.0 oto 3 F 0.683 0.285 12.0 1.34 0.053 0.022 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_RSC-03 10.5 9.9 9.9 oto 2 F 0.366 0.173 9.4 1.02 0.037 0.017 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_RSC-04 10.7 9.4 10.0 oto 3 F 0.449 0.168 9.4 1.20 0.045 0.017 A A A A 0.028 Muscle, Ovary Worms Present

24-Apr-19 RG_SC_RSC-05 10.3 9.0 9.1 oto 3 F 0.258 0.136 8.7 1.25 0.028 0.015 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_RSC-06 11.5 9.6 12.0 oto 3 F 0.553 0.284 11.2 1.36 0.046 0.024 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_RSC-07 10.4 9.2 9.9 oto 3 F 0.477 0.236 9.2 1.27 0.048 0.024 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_RSC-08 11.4 9.9 11.5 oto 2 F 0.46 0.196 10.8 1.19 0.040 0.017 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_RSC-09 9.5 8.5 8.2 oto 2 F 0.615 0.228 7.4 1.34 0.075 0.028 A A A A - Muscle, Ovary -

24-Apr-19 RG_SC_RSC-10 9.8 8.6 8.5 oto 2 F 0.344 0.117 8.0 1.34 0.040 0.014 A A A A - Muscle, Ovary -

10 10 10 - 10 - 10 10 10 10 10 10 - - - - - - -

10.7 9.4 10.56 - 2.5 - 0.484 0.211 9.9 1.26 0.046 0.020 - - - - - - -

10.6 9.5 9.95 - 2.5 - 0.469 0.212 9.4 1.30 0.045 0.019 - - - - - - -

0.704 0.558 1.846 - 0.53 - 0.138 0.063 1.720 0.106 0.012 0.005 - - - - - - -

0.223 0.176 0.584 - 0.17 - 0.044 0.020 0.544 0.034 0.004 0.001 - - - - - - -

9.5 8.5 8.2 - 2 - 0.258 0.117 7 1.02 0.028 0.014 - - - - - - -

11.5 10 13.5 - 3 - 0.683 0.286 13 1.36 0.075 0.028 - - - - - - -
23-Apr-19 RG_ER_RSC-01 9.9 8.6 7.9 oto 3 F 0.348 0.173 7.38 1.24 0.0441 0.0219 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_RSC-02 10.5 9.2 8.5 oto 2 F 0.237 0.078 8.19 1.09 0.0279 0.0092 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_RSC-03 10.1 9.4 9.3 oto 2 F 0.327 0.083 8.84 1.11 0.0354 0.0090 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_RSC-04 11.1 9.9 11.0 oto 2 F 0.385 0.154 10.51 1.14 0.0349 0.0139 A A A A 0.019 Muscle, Ovary Worms Present

23-Apr-19 RG_ER_RSC-05 10.8 9.5 10.0 oto 2 F 0.288 0.168 9.54 1.17 0.0288 0.0168 A A A A 0.438 Muscle, Ovary Worms Present

23-Apr-19 RG_ER_RSC-06 12.0 10.3 13.3 oto 3 F 0.572 0.205 12.47 1.21 0.0432 0.0155 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_RSC-07 10.7 9.6 10.0 oto 2 F 0.444 0.112 9.44 1.13 0.0444 0.0112 A A A A - Muscle, Ovary -

23-Apr-19 RG_ER_RSC-08 9.5 8.4 6.8 oto 2 F 0.304 0.08 6.37 1.14 0.0450 0.0119 A A A A - Muscle, Ovary -

24-Apr-19 RG_ER_RSC-09 13.2 11.3 16.0 oto 3 F 0.763 0.461 14.78 1.11 0.0477 0.0288 A A A A - Muscle, Ovary -

24-Apr-19 RG_ER_RSC-10 10.3 9.3 9.5 oto 2 F 0.336 0.062 9.10 1.18 0.0354 0.0065 A A A A - Muscle, Ovary -

10 10 10 - 10 - 10 10 10 10 10 10 - - - - - - -

10.8 9.6 10.2 - 2.3 - 0.400 0.158 9.7 1.15 0.039 0.014 - - - - - - -

10.6 9.5 9.75 - 2 - 0.342 0.133 9.3 1.14 0.039 0.013 - - - - - - -

1.087 0.829 2.692 - 0.48 - 0.158 0.117 2.451 0.048 0.007 0.007 - - - - - - -

0.344 0.262 0.851 - 0.15 - 0.050 0.037 0.775 0.015 0.002 0.002 - - - - - - -

9.5 8.4 6.75 - 2 - 0.237 0.062 6.37 1.09 0.028 0.007 - - - - - - -

13.2 11.3 16 - 3 - 0.763 0.461 14.78 1.24 0.048 0.029 - - - - - - -

25-Apr-19 RG_GC_RSC-01 11.2 9.8 10.2 oto 3 F 0.567 0.137 9.50 1.08 0.0556 0.0134 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_RSC-02 12.0 10.5 13.0 oto 3 F 0.543 0.109 12.35 1.12 0.0418 0.0084 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_RSC-03 11.9 10.3 13.5 oto 3 F 0.53 0.215 12.76 1.24 0.0393 0.0159 A A A A 0.704 Muscle, Ovary Worms Present

25-Apr-19 RG_GC_RSC-04 11.4 9.9 10.5 oto 3 F 0.416 0.141 9.94 1.08 0.0396 0.0134 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_RSC-05 11.2 9.7 10.0 oto 3 F 0.279 0.136 9.59 1.10 0.0279 0.0136 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_RSC-06 11.8 10.4 13.2 oto 3 F 0.787 0.191 12.22 1.17 0.0596 0.0145 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_RSC-07 10.9 9.1 8.5 oto 3 F 0.45 0.104 7.95 1.13 0.0529 0.0122 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_RSC-08 10.6 9.5 8.5 oto 2 F 0.422 0.115 7.96 0.99 0.0496 0.0135 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_RSC-09 11.2 9.8 10.8 oto 3 F 0.56 0.106 10.13 1.15 0.0519 0.0098 A A A A - Muscle, Ovary -

25-Apr-19 RG_GC_RSC-10 10.4 8.5 8.5 oto 2 F 0.305 0.096 8.10 1.38 0.0359 0.0113 A A A A - Muscle, Ovary -

10 10 10 - 10 - 10 10 10 10 10 10 - - - - - - -

11.3 9.8 10.7 - 2.8 - 0.486 0.135 10.0 1.14 0.045 0.013 - - - - - - -

11.2 9.8 10.35 - 3 - 0.490 0.126 9.8 1.13 0.046 0.013 - - - - - - -

0.536 0.611 1.963 - 0.42 - 0.147 0.039 1.839 0.106 0.010 0.002 - - - - - - -

0.169 0.193 0.621 - 0.13 - 0.046 0.012 0.582 0.033 0.003 0.001 - - - - - - -

10.4 8.5 8.5 - 2 - 0.279 0.096 7.95 0.99 0.028 0.008 - - - - - - -

12.0 10.5 13.5 - 3 - 0.787 0.215 12.76 1.38 0.060 0.016 - - - - - - -

Notes:  D - deformities, E - erosion, L - lesions, T - tumors, "-" indicates no data
a Age structures collected: sc - scales, oto - otoliths
b Adjusted Body Weight = Body Weight - Liver Weight - Gonad Weight
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Table H.G.28:   Sport Fish Meristics Data for the Koocanusa Reservoir, April 2019    

D E L T

24-Apr-19 BT RG_SC_BT-01 71.0 68.0 3,000 A A A A Muscle

25-Apr-19 BT RG_SC_BT-02 61.0 57.9 2,100 A A A A Muscle

24-Apr-19 KO RG_SC_KO-01 27.6 25.5 175 A A A A Muscle

24-Apr-19 KO RG_SC_KO-02 24.5 22.9 115 A A A A Muscle

24-Apr-19 KO RG_SC_KO-03 25.2 23.0 125 A A A A Muscle

24-Apr-19 KO RG_SC_KO-04 26.4 24.3 130 A A A A Muscle

24-Apr-19 KO RG_SC_KO-05 29.8 26.9 192 A A A A Muscle

24-Apr-19 WCT RG_SC_WCT-01 25.1 23.5 135 A A A A Muscle

24-Apr-19 KO RG_ER_KO-01 24.9 22.6 112 A A A A Muscle

24-Apr-19 KO RG_ER_KO-02 25.4 23.2 125 A A A A Muscle

26-Apr-19 KO RG_ER_KO-03 25.0 23.0 135 A A A A Muscle

26-Apr-19 KO RG_ER_KO-04 23.2 20.8 95 A A A A Muscle

26-Apr-19 KO RG_ER_KO-05 26.5 23.9 140 A A A A Muscle

26-Apr-19 KO RG_ER_KO-06 25.1 22.7 125 A A A A Muscle

26-Apr-19 BT RG_GC_BT-01 56.8 54.3 1,450 A A A A Muscle

26-Apr-19 BT RG_GC_BT-02 55.2 51.0 1,450 A A A A Muscle

26-Apr-19 BT RG_GC_BT-03 61.8 59.0 2,220 A A A A Muscle

26-Apr-19 MWF RG_GC_MWF-01 28.4 25.9 170 A A A A Muscle

26-Apr-19 MWF RG_GC_MWF-02 35.9 32.9 350 A A A A Muscle

26-Apr-19 MWF RG_GC_MWF-03 27.2 24.9 142 A A A A Muscle

26-Apr-19 MWF RG_GC_MWF-04 26.2 23.9 142 A A A A Muscle

26-Apr-19 MWF RG_GC_MWF-05 31.2 28.6 259 A A A A Muscle

26-Apr-19 MWF RG_GC_MWF-06 27.1 24.8 180 A A A A Muscle

26-Apr-19 MWF RG_GC_MWF-07 24.6 22.4 120 A A A A Muscle

25-Apr-19 RBT RG_GC_RBT-01 28.5 26.6 - A A A A Muscle

26-Apr-19 RBT RG_GC_RBT-02 37.3 34.8 400 A A A A Muscle

25-Apr-19 WCT RG_GC_WCT-01 29.9 27.8 249 A A A A Muscle

26-Apr-19 WCT RG_GC_WCT-02 33.5 30.6 320 A A A A Muscle

26-Apr-19 WCT RG_GC_WCT-03 27.1 25.4 182 A A A A Muscle

26-Apr-19 WCT RG_GC_WCT-04 27.6 25.5 - A A A A Muscle

26-Apr-19 WCT RG_GC_WCT-05 23.2 21.8 112 A A A A Muscle

Notes:  D - deformities, E - erosion, L - lesions, T - tumors, "-" indicates no data.
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Table H.G.29:  Redside Shiner Recruitment Data for Sand Creek, Koocanusa Reservoir, August 2019

D E L T

20-Aug-19 RG_SC_RSC-01 1.6 1.5 0.024  -  - 0.711 A A A A  -  - 
20-Aug-19 RG_SC_RSC-02 2.6 2.4 0.134 oto 1 0.969 A A A A WB  - 
20-Aug-19 RG_SC_RSC-03 2.3 2.2 0.053  -  - 0.498 A A A A  -  - 
20-Aug-19 RG_SC_RSC-04 2.0 1.9 0.060  -  - 0.875 A A A A  -  - 
20-Aug-19 RG_SC_RSC-05 1.9 1.8 0.027  -  - 0.463 A A A A  -  - 
20-Aug-19 RG_SC_RSC-06 2.1 1.9 0.067  -  - 0.977 A A A A  -  - 
20-Aug-19 RG_SC_RSC-07 1.6 1.5 0.031  -  - 0.919 A A A A  -  - 
20-Aug-19 RG_SC_RSC-08 1.8 1.7 0.043  -  - 0.875 A A A A  -  - 
20-Aug-19 RG_SC_RSC-09 1.9 1.8 0.062  -  - 1.063 A A A A  -  - 
20-Aug-19 RG_SC_RSC-10 1.7 1.6 0.026  -  - 0.635 A A A A  -  - 
20-Aug-19 RG_SC_RSC-11 1.9 1.8 0.062  -  - 1.063 A A A A  -  - 
20-Aug-19 RG_SC_RSC-12 2.3 2.2 0.067  -  - 0.629 A A A A  -  - 
20-Aug-19 RG_SC_RSC-13 2.2 2.0 0.080  -  - 1.000 A A A A  -  - 
20-Aug-19 RG_SC_RSC-14 1.5 1.4 0.021  -  - 0.765 A A A A  -  - 
20-Aug-19 RG_SC_RSC-15 1.9 1.8 0.031  -  - 0.532 A A A A  -  - 
20-Aug-19 RG_SC_RSC-16 1.9 1.8 0.037  -  - 0.634 A A A A  -  - 
20-Aug-19 RG_SC_RSC-17 2.0 1.9 0.043  -  - 0.627 A A A A  -  - 
20-Aug-19 RG_SC_RSC-18 1.6 1.5 0.029  -  - 0.859 A A A A  -  - 
20-Aug-19 RG_SC_RSC-19 2.1 2.0 0.058  -  - 0.725 A A A A  -  - 
20-Aug-19 RG_SC_RSC-20 1.6 1.5 0.030  -  - 0.889 A A A A  -  - 
20-Aug-19 RG_SC_RSC-21 1.9 1.8 0.058  -  - 0.995 A A A A  -  - 
20-Aug-19 RG_SC_RSC-22 2.0 1.9 0.063  -  - 0.919 A A A A  -  - 
20-Aug-19 RG_SC_RSC-23 1.7 1.6 0.057  -  - 1.392 A A A A  -  - 
20-Aug-19 RG_SC_RSC-24 2.1 1.9 0.041  -  - 0.598 A A A A  -  - 
20-Aug-19 RG_SC_RSC-25 1.7 1.6 0.033  -  - 0.806 A A A A  -  - 
20-Aug-19 RG_SC_RSC-26 1.9 1.8 0.046  -  - 0.789 A A A A  -  - 
20-Aug-19 RG_SC_RSC-27 1.7 1.6 0.037  -  - 0.903 A A A A  -  - 
20-Aug-19 RG_SC_RSC-28 2.0 1.9 0.039  -  - 0.569 A A A A  -  - 
20-Aug-19 RG_SC_RSC-29 1.6 1.5 0.032  -  - 0.948 A A A A  -  - 
20-Aug-19 RG_SC_RSC-30 1.5 1.4 0.028  -  - 1.020 A A A A  -  - 
20-Aug-19 RG_SC_RSC-31 3.3 3.0 0.286 oto 0 1.059 A A A A WB  - 
20-Aug-19 RG_SC_RSC-32 3.4 3.1 0.271 oto 0 0.910 A A A A WB  - 
20-Aug-19 RG_SC_RSC-33 4.0 3.7 0.515  -  - 1.017 A A A A  -  - 
20-Aug-19 RG_SC_RSC-34 2.7 2.4 0.103  -  - 0.745 A A A A  -  - 
20-Aug-19 RG_SC_RSC-35 2.8 2.5 0.097  -  - 0.621 A A A A  -  - 
20-Aug-19 RG_SC_RSC-36 2.6 2.4 0.101  -  - 0.731 A A A A  -  - 
20-Aug-19 RG_SC_RSC-37 2.8 2.6 0.134  -  - 0.762 A A A A  -  - 
20-Aug-19 RG_SC_RSC-38 2.1 1.9 0.065  -  - 0.948 A A A A  -  - 
20-Aug-19 RG_SC_RSC-39 3.0 2.8 0.219  -  - 0.998 A A A A  -  - 
20-Aug-19 RG_SC_RSC-40 2.9 2.7 0.163  -  - 0.828 A A A A  -  - 
20-Aug-19 RG_SC_RSC-41 6.0 5.3 1.674 oto 2 1.124 A A A A WB  - 
20-Aug-19 RG_SC_RSC-42 2.2 2.0 0.053  -  - 0.663 A A A A  -  - 
20-Aug-19 RG_SC_RSC-43 2.7 2.5 0.143  -  - 0.915 A A A A  -  - 
20-Aug-19 RG_SC_RSC-44 2.6 2.4 0.117  -  - 0.846 A A A A  -  - 
20-Aug-19 RG_SC_RSC-45 2.9 2.7 0.200  -  - 1.016 A A A A  -  - 
20-Aug-19 RG_SC_RSC-46 4.5 4.1 0.665  -  - 0.965 A A A A  -  - 
20-Aug-19 RG_SC_RSC-47 4.7 4.2 0.755 oto 1 1.019 A A A A WB  - 
20-Aug-19 RG_SC_RSC-48 3.3 3.0 0.251  -  - 0.930 A A A A  -  - 
20-Aug-19 RG_SC_RSC-49 4.7 4.4 0.722 oto 0 0.848 A A A A WB  - 
20-Aug-19 RG_SC_RSC-50 2.8 2.6 0.097  -  - 0.552 A A A A  -  - 
20-Aug-19 RG_SC_RSC-51 3.4 3.1 0.301  -  - 1.010 A A A A  -  - 
20-Aug-19 RG_SC_RSC-52 5.2 4.8 0.939 oto 1 0.849 A A A A WB  - 
20-Aug-19 RG_SC_RSC-53 4.0 3.6 0.497 oto 0 1.065 A A A A WB  - 
20-Aug-19 RG_SC_RSC-54 4.9 4.5 0.940 oto 1 1.032 A A A A WB  - 
20-Aug-19 RG_SC_RSC-55 5.4 4.9 1.370 oto 1 1.164 A A A A WB  - 
20-Aug-19 RG_SC_RSC-56 2.4 2.2 1.017  -  - 9.551 A A A A  -  - 
20-Aug-19 RG_SC_RSC-57 3.0 2.7 0.179  -  - 0.909 A A A A  -  - 
20-Aug-19 RG_SC_RSC-58 2.7 2.5 0.129  -  - 0.826 A A A A  -  - 
20-Aug-19 RG_SC_RSC-59 2.9 2.6 0.157  -  - 0.893 A A A A  -  - 
20-Aug-19 RG_SC_RSC-60 2.7 2.4 0.161  -  - 1.165 A A A A  -  - 
20-Aug-19 RG_SC_RSC-61 2.5 2.3 0.121  -  - 0.994 A A A A  -  - 
20-Aug-19 RG_SC_RSC-62 2.7 2.4 0.133  -  - 0.962 A A A A  -  - 
20-Aug-19 RG_SC_RSC-63 2.9 2.7 0.206  -  - 1.047 A A A A  -  - 
20-Aug-19 RG_SC_RSC-64 5.4 5.0 1.368  -  - 1.094 A A A A  -  - 
20-Aug-19 RG_SC_RSC-65 4.0 3.7 0.537  -  - 1.060 A A A A  -  - 
20-Aug-19 RG_SC_RSC-66 3.1 2.9 0.224  -  - 0.918 A A A A  -  - 
20-Aug-19 RG_SC_RSC-67 1.7 1.5 0.041  -  - 1.215 A A A A  -  - 
20-Aug-19 RG_SC_RSC-68 3.2 2.9 0.269  -  - 1.103 A A A A  -  - 
20-Aug-19 RG_SC_RSC-69 2.4 2.3 0.103  -  - 0.847 A A A A  -  - 
20-Aug-19 RG_SC_RSC-70 2.9 2.7 0.180  -  - 0.914 A A A A  -  - 
20-Aug-19 RG_SC_RSC-71 3.1 2.7 0.187  -  - 0.950 A A A A  -  - 
20-Aug-19 RG_SC_RSC-72 2.8 2.6 0.184  -  - 1.047 A A A A  -  - 
20-Aug-19 RG_SC_RSC-73 3.1 2.8 0.194  -  - 0.884 A A A A  -  - 
20-Aug-19 RG_SC_RSC-74 2.3 2.1 0.123  -  - 1.328 A A A A  -  - 
20-Aug-19 RG_SC_RSC-75 5.6 4.2 0.702  -  - 0.948 A A A A  -  - 
20-Aug-19 RG_SC_RSC-76 2.7 2.4 0.177  -  - 1.280 A A A A  -  - 
20-Aug-19 RG_SC_RSC-77 2.7 2.5 0.198  -  - 1.267 A A A A  -  - 
20-Aug-19 RG_SC_RSC-78 2.9 2.7 0.203  -  - 1.031 A A A A  -  - 
20-Aug-19 RG_SC_RSC-79 3.7 3.4 0.402  -  - 1.023 A A A A  -  - 
20-Aug-19 RG_SC_RSC-80 2.7 2.5 0.142  -  - 0.909 A A A A  -  - 
20-Aug-19 RG_SC_RSC-81 2.7 2.5 0.138  -  - 0.883 A A A A  -  - 
20-Aug-19 RG_SC_RSC-82 2.1 1.9 0.091  -  - 1.327 A A A A  -  - 
20-Aug-19 RG_SC_RSC-83 2.4 2.2 0.145  -  - 1.362 A A A A  -  - 
20-Aug-19 RG_SC_RSC-84 3.6 3.4 0.477  -  - 1.214 A A A A  -  - 
20-Aug-19 RG_SC_RSC-85 2.6 2.4 0.131  -  - 0.948 A A A A  -  - 
20-Aug-19 RG_SC_RSC-86 3.0 2.7 0.227  -  - 1.153 A A A A  -  - 
20-Aug-19 RG_SC_RSC-87 2.9 2.6 0.215  -  - 1.223 A A A A  -  - 
20-Aug-19 RG_SC_RSC-88 3.2 2.9 0.256  -  - 1.050 A A A A  -  - 
20-Aug-19 RG_SC_RSC-89 3.0 2.8 0.268  -  - 1.221 A A A A  -  - 
20-Aug-19 RG_SC_RSC-90 2.6 2.4 0.134  -  - 0.969 A A A A  -  - 
20-Aug-19 RG_SC_RSC-91 3.4 3.1 0.291  -  - 0.977 A A A A  -  - 
20-Aug-19 RG_SC_RSC-92 2.8 2.6 0.173  -  - 0.984 A A A A  -  - 
20-Aug-19 RG_SC_RSC-93 3.2 2.9 0.226  -  - 0.927 A A A A  -  - 
20-Aug-19 RG_SC_RSC-94 2.5 2.3 0.149  -  - 1.225 A A A A  -  - 
20-Aug-19 RG_SC_RSC-95 3.0 2.7 0.251  -  - 1.275 A A A A  -  - 
20-Aug-19 RG_SC_RSC-96 3.9 3.5 0.433  -  - 1.010 A A A A  -  - 
20-Aug-19 RG_SC_RSC-97 3.7 3.3 0.365  -  - 1.016 A A A A  -  - 
20-Aug-19 RG_SC_RSC-98 2.3 2.1 0.100  -  - 1.080 A A A A  -  - 
20-Aug-19 RG_SC_RSC-99 3.5 3.1 0.335  -  - 1.125 A A A A  -  - 
20-Aug-19 RG_SC_RSC-100 2.8 2.6 0.162  -  - 0.922 A A A A  -  - 

100 100 100  - 10 100  -  -  -  -  -  - 
2.8 2.6 0.240  - 0.7 1.033  -  -  -  -  -  - 
2.7 2.5 0.143  - 1 0.956  -  -  -  -  -  - 
1.0 0.8 0.302  - 0.67 0.882  -  -  -  -  -  - 
0.1 0.1 0.030  - 0.21 0.088  -  -  -  -  -  - 
1.5 1.4 0.021  - 0 0.463  -  -  -  -  -  - 
6.0 5.3 1.674  - 2 9.551  -  -  -  -  -  - 

Notes:  D - deformity, E - erosion, L - lesion, T - tumor, "-" indicates no data.
a Age structures collected: oto = otolith extracted from whole body (WB)
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Table H.G.30:  Redside Shiner Recruitment Data for Elk River, Koocanusa Reservoir, August 2019   

D E L T

22-Aug-19 RG_ER_RSC-01 2.6 2.4 0.097  -  - 0.702 A A A A  - 
22-Aug-19 RG_ER_RSC-02 2.9 2.6 0.138 oto 0 0.785 A A A A WB
22-Aug-19 RG_ER_RSC-03 1.7 1.6 0.034  -  - 0.830 A A A A  - 
22-Aug-19 RG_ER_RSC-04 2.5 2.4 0.143  -  - 1.034 A A A A  - 
22-Aug-19 RG_ER_RSC-05 2.7 2.6 0.123  -  - 0.700 A A A A  - 
22-Aug-19 RG_ER_RSC-06 2.6 2.5 0.124  -  - 0.794 A A A A  - 
22-Aug-19 RG_ER_RSC-07 2.7 2.5 0.199  -  - 1.274 A A A A  - 
22-Aug-19 RG_ER_RSC-08 3.2 2.9 0.278 oto 0 1.140 A A A A WB
22-Aug-19 RG_ER_RSC-09 2.5 2.4 0.129  -  - 0.933 A A A A  - 
22-Aug-19 RG_ER_RSC-10 2.7 2.5 0.172 oto 0 1.101 A A A A WB
22-Aug-19 RG_ER_RSC-11 2.1 2.0 0.102  -  - 1.275 A A A A  - 
22-Aug-19 RG_ER_RSC-12 2.1 2.0 0.100  -  - 1.250 A A A A  - 
22-Aug-19 RG_ER_RSC-13 2.6 2.4 0.169 oto 0 1.223 A A A A WB
22-Aug-19 RG_ER_RSC-14 3.5 3.2 0.317 oto 0 0.967 A A A A WB
22-Aug-19 RG_ER_RSC-15 2.6 2.4 0.128 oto 0 0.926 A A A A WB
22-Aug-19 RG_ER_RSC-16 2.4 2.2 0.115 oto 0 1.080 A A A A WB
22-Aug-19 RG_ER_RSC-17 2.2 2.0 0.094 oto 0 1.175 A A A A WB
22-Aug-19 RG_ER_RSC-18 2.6 2.4 0.157 oto 0 1.136 A A A A WB
22-Aug-19 RG_ER_RSC-19 2.9 2.7 0.191  -  - 0.970 A A A A  - 
22-Aug-19 RG_ER_RSC-20 2.5 2.3 0.129  -  - 1.060 A A A A  - 
22-Aug-19 RG_ER_RSC-21 2.6 2.5 0.182  -  - 1.165 A A A A  - 
22-Aug-19 RG_ER_RSC-22 2.9 2.8 0.079  -  - 0.360 A A A A  - 
22-Aug-19 RG_ER_RSC-23 2.9 2.7 0.077  -  - 0.391 A A A A  - 
22-Aug-19 RG_ER_RSC-24 3.1 2.8 0.256  -  - 1.166 A A A A  - 
22-Aug-19 RG_ER_RSC-25 2.2 2.0 0.104  -  - 1.300 A A A A  - 
22-Aug-19 RG_ER_RSC-26 2.0 1.9 0.073  -  - 1.064 A A A A  - 
22-Aug-19 RG_ER_RSC-27 2.6 2.4 0.171  -  - 1.237 A A A A  - 
22-Aug-19 RG_ER_RSC-28 2.5 2.3 0.159  -  - 1.307 A A A A  - 
22-Aug-19 RG_ER_RSC-29 1.9 1.7 0.074  -  - 1.506 A A A A  - 
22-Aug-19 RG_ER_RSC-30 2.2 2.1 0.097  -  - 1.047 A A A A  - 
22-Aug-19 RG_ER_RSC-31 1.7 1.6 0.063  -  - 1.538 A A A A  - 
22-Aug-19 RG_ER_RSC-32 2.5 2.3 0.143  -  - 1.175 A A A A  - 
22-Aug-19 RG_ER_RSC-33 2.1 2.0 0.093  -  - 1.163 A A A A  - 
22-Aug-19 RG_ER_RSC-34 2.0 1.9 0.067  -  - 0.977 A A A A  - 
22-Aug-19 RG_ER_RSC-35 2.6 2.5 0.139  -  - 0.890 A A A A  - 
22-Aug-19 RG_ER_RSC-36 2.7 2.5 0.163  -  - 1.043 A A A A  - 
22-Aug-19 RG_ER_RSC-37 2.2 2.1 0.119  -  - 1.285 A A A A  - 
22-Aug-19 RG_ER_RSC-38 2.1 2.0 0.097  -  - 1.213 A A A A  - 
22-Aug-19 RG_ER_RSC-39 2.3 2.2 0.113  -  - 1.061 A A A A  - 
22-Aug-19 RG_ER_RSC-40 2.8 2.6 0.209  -  - 1.189 A A A A  - 
22-Aug-19 RG_ER_RSC-41 3.0 2.8 0.126  -  - 0.574 A A A A  - 
22-Aug-19 RG_ER_RSC-42 2.7 2.5 0.179  -  - 1.146 A A A A  - 
22-Aug-19 RG_ER_RSC-43 2.2 2.0 0.121  -  - 1.513 A A A A  - 
22-Aug-19 RG_ER_RSC-44 2.4 2.3 0.127  -  - 1.044 A A A A  - 
22-Aug-19 RG_ER_RSC-45 1.8 1.7 0.086  -  - 1.750 A A A A  - 
22-Aug-19 RG_ER_RSC-46 2.8 2.6 0.178  -  - 1.013 A A A A  - 
22-Aug-19 RG_ER_RSC-47 2.2 2.0 0.085  -  - 1.063 A A A A  - 
22-Aug-19 RG_ER_RSC-48 2.4 2.5 0.144  -  - 0.922 A A A A  - 
22-Aug-19 RG_ER_RSC-49 2.0 1.9 0.079  -  - 1.152 A A A A  - 
22-Aug-19 RG_ER_RSC-50 2.0 1.9 0.073  -  - 1.064 A A A A  - 
22-Aug-19 RG_ER_RSC-51 2.2 2.0 0.093  -  - 1.163 A A A A  - 
22-Aug-19 RG_ER_RSC-52 2.9 2.7 0.157  -  - 0.798 A A A A  - 
22-Aug-19 RG_ER_RSC-53 2.6 2.4 0.122  -  - 0.883 A A A A  - 
22-Aug-19 RG_ER_RSC-54 2.8 2.6 0.142  -  - 0.808 A A A A  - 
22-Aug-19 RG_ER_RSC-55 2.6 2.4 0.156  -  - 1.128 A A A A  - 
22-Aug-19 RG_ER_RSC-56 2.8 2.6 0.100  -  - 0.569 A A A A  - 
22-Aug-19 RG_ER_RSC-57 2.0 1.9 0.072  -  - 1.050 A A A A  - 
22-Aug-19 RG_ER_RSC-58 2.8 2.6 0.159  -  - 0.905 A A A A  - 
22-Aug-19 RG_ER_RSC-59 2.1 2.0 0.068  -  - 0.850 A A A A  - 
22-Aug-19 RG_ER_RSC-60 3.4 3.0 0.297  -  - 1.100 A A A A  - 
22-Aug-19 RG_ER_RSC-61 1.8 1.6 0.067  -  - 1.636 A A A A  - 
22-Aug-19 RG_ER_RSC-62 2.1 1.9 0.074  -  - 1.079 A A A A  - 
22-Aug-19 RG_ER_RSC-63 2.6 2.4 0.105  -  - 0.760 A A A A  - 
22-Aug-19 RG_ER_RSC-64 2.8 2.6 0.152  -  - 0.865 A A A A  - 
22-Aug-19 RG_ER_RSC-65 3.3 2.9 0.266  -  - 1.091 A A A A  - 
22-Aug-19 RG_ER_RSC-66 3.0 2.7 0.231  -  - 1.174 A A A A  - 
22-Aug-19 RG_ER_RSC-67 2.2 2.0 0.072  -  - 0.900 A A A A  - 
22-Aug-19 RG_ER_RSC-68 2.3 2.1 0.080  -  - 0.864 A A A A  - 
22-Aug-19 RG_ER_RSC-69 2.9 2.6 0.187  -  - 1.064 A A A A  - 
22-Aug-19 RG_ER_RSC-70 3.0 2.7 0.238  -  - 1.209 A A A A  - 
22-Aug-19 RG_ER_RSC-71 2.2 2.1 0.088  -  - 0.950 A A A A  - 
22-Aug-19 RG_ER_RSC-72 4.0 3.5 0.513 oto 0 1.197 A A A A WB
22-Aug-19 RG_ER_RSC-73 3.0 2.8 0.248  -  - 1.130 A A A A  - 
22-Aug-19 RG_ER_RSC-74 2.5 2.3 0.126  -  - 1.036 A A A A  - 
22-Aug-19 RG_ER_RSC-75 2.7 2.5 0.171  -  - 1.094 A A A A  - 
22-Aug-19 RG_ER_RSC-76 2.3 2.1 0.074  -  - 0.799 A A A A  - 
22-Aug-19 RG_ER_RSC-77 2.5 2.2 0.111  -  - 1.042 A A A A  - 
22-Aug-19 RG_ER_RSC-78 1.9 1.7 0.066  -  - 1.343 A A A A  - 
22-Aug-19 RG_ER_RSC-79 1.6 1.5 0.033  -  - 0.978 A A A A  - 
22-Aug-19 RG_ER_RSC-80 2.4 2.3 0.135  -  - 1.110 A A A A  - 
22-Aug-19 RG_ER_RSC-81 3.4 3.1 0.281  -  - 0.943 A A A A  - 
22-Aug-19 RG_ER_RSC-82 1.9 1.8 0.057  -  - 0.977 A A A A  - 
22-Aug-19 RG_ER_RSC-83 3.0 2.6 0.227  -  - 1.292 A A A A  - 
22-Aug-19 RG_ER_RSC-84 2.4 2.2 0.076  -  - 0.714 A A A A  - 
22-Aug-19 RG_ER_RSC-85 2.7 2.5 0.126  -  - 0.806 A A A A  - 
22-Aug-19 RG_ER_RSC-86 2.1 1.9 0.097  -  - 1.414 A A A A  - 
22-Aug-19 RG_ER_RSC-87 2.6 2.4 0.171  -  - 1.237 A A A A  - 
22-Aug-19 RG_ER_RSC-88 2.1 2.0 0.098  -  - 1.225 A A A A  - 
22-Aug-19 RG_ER_RSC-89 2.3 2.1 0.107  -  - 1.155 A A A A  - 
22-Aug-19 RG_ER_RSC-90 3.0 2.7 0.192  -  - 0.975 A A A A  - 
22-Aug-19 RG_ER_RSC-91 2.5 2.3 0.114  -  - 0.937 A A A A  - 
22-Aug-19 RG_ER_RSC-92 1.7 1.6 0.038  -  - 0.928 A A A A  - 
22-Aug-19 RG_ER_RSC-93 3.2 3.0 0.250  -  - 0.926 A A A A  - 
22-Aug-19 RG_ER_RSC-94 2.6 2.4 0.121  -  - 0.875 A A A A  - 
22-Aug-19 RG_ER_RSC-95 2.4 2.2 0.119  -  - 1.118 A A A A  - 
22-Aug-19 RG_ER_RSC-96 2.9 2.7 0.174  -  - 0.884 A A A A  - 
22-Aug-19 RG_ER_RSC-97 2.5 2.3 0.125  -  - 1.027 A A A A  - 
22-Aug-19 RG_ER_RSC-98 2.7 2.5 0.136  -  - 0.870 A A A A  - 
22-Aug-19 RG_ER_RSC-99 3.1 2.7 0.226  -  - 1.148 A A A A  - 
22-Aug-19 RG_ER_RSC-100 2.8 2.6 0.196  -  - 1.115 A A A A  - 

100 100 100  - 10 100  -  -  -  -  - 
2.5 2.3 0.139  - 0 1.048  -  -  -  -  - 
2.6 2.4 0.126  - 0 1.062  -  -  -  -  - 
0.4 0.4 0.072  - 0.00 0.229  -  -  -  -  - 
0.0 0.0 0.007  - 0.00 0.023  -  -  -  -  - 
1.6 1.5 0.033  - 0 0.360  -  -  -  -  - 
4.0 3.5 0.513  - 0 1.750  -  -  -  -  - 

Notes:  D - deformity, E - erosion, L - lesion, T - tumor, "-" indicates no data.
a Age structures collected: oto = otolith extracted from whole body (WB)
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Table H.G.31: Redside Shiner Recruitment Data for Gold Creek, Koocanusa Reservoir, August 2019   

D E L T

21-Aug-19 RG_GC_RSC-01 3.2 3.0 0.286 oto 0 1.059 A A A A WB
21-Aug-19 RG_GC_RSC-02 2.5 2.2 0.077  -  - 0.723 A A A A  - 
21-Aug-19 RG_GC_RSC-03 3.5 3.2 0.172  -  - 0.525 A A A A  - 
21-Aug-19 RG_GC_RSC-04 4.4 4.0 0.624 oto 1 0.975 A A A A WB
21-Aug-19 RG_GC_RSC-05 3.2 3.0 0.271  -  - 1.004 A A A A  - 
21-Aug-19 RG_GC_RSC-06 3.8 3.5 0.520 oto 0 1.213 A A A A WB
21-Aug-19 RG_GC_RSC-07 2.8 2.6 0.166  -  - 0.944 A A A A  - 
21-Aug-19 RG_GC_RSC-08 4.3 3.9 0.664 oto 0 1.119 A A A A WB
21-Aug-19 RG_GC_RSC-09 3.1 2.8 0.286  -  - 1.303 A A A A  - 
21-Aug-19 RG_GC_RSC-10 3.5 3.1 0.397 oto 0 1.333 A A A A WB
21-Aug-19 RG_GC_RSC-11 3.1 2.8 0.236  -  - 1.075 A A A A  - 
21-Aug-19 RG_GC_RSC-12 4.0 3.7 0.552 oto 0 1.090 A A A A WB
21-Aug-19 RG_GC_RSC-13 3.8 3.5 0.381  -  - 0.889 A A A A  - 
21-Aug-19 RG_GC_RSC-14 3.7 3.5 0.381  -  - 0.889 A A A A  - 
21-Aug-19 RG_GC_RSC-15 4.0 3.7 0.552 oto 0 1.090 A A A A WB
21-Aug-19 RG_GC_RSC-16 4.1 3.7 0.549 oto 0 1.084 A A A A WB
21-Aug-19 RG_GC_RSC-17 3.2 3.0 0.241  -  - 0.893 A A A A  - 
21-Aug-19 RG_GC_RSC-18 2.7 2.6 0.132  -  - 0.751 A A A A  - 
21-Aug-19 RG_GC_RSC-19 3.0 2.8 0.213  -  - 0.970 A A A A  - 
21-Aug-19 RG_GC_RSC-20 3.5 3.1 0.297  -  - 0.997 A A A A  - 
21-Aug-19 RG_GC_RSC-21 3.2 3.0 0.268 -  - 0.993 A A A A -
21-Aug-19 RG_GC_RSC-22 2.5 2.5 0.077  -  - 0.493 A A A A  - 
21-Aug-19 RG_GC_RSC-23 3.5 3.2 0.172 oto 0 0.525 A A A A WB
21-Aug-19 RG_GC_RSC-24 4.4 4.0 0.624 -  - 0.975 A A A A -
21-Aug-19 RG_GC_RSC-25 3.2 3.0 0.271  -  - 1.004 A A A A  - 
21-Aug-19 RG_GC_RSC-26 3.8 3.5 0.520 -  - 1.213 A A A A -
21-Aug-19 RG_GC_RSC-27 2.8 2.6 0.166  -  - 0.944 A A A A  - 
21-Aug-19 RG_GC_RSC-28 4.3 3.9 0.664 -  - 1.119 A A A A -
21-Aug-19 RG_GC_RSC-29 3.1 2.8 0.286  -  - 1.303 A A A A  - 
21-Aug-19 RG_GC_RSC-30 3.5 3.1 0.397 -  - 1.333 A A A A -
21-Aug-19 RG_GC_RSC-31 3.1 2.8 0.236  -  - 1.075 A A A A  - 
21-Aug-19 RG_GC_RSC-32 4.0 3.7 0.544 -  - 1.074 A A A A -
21-Aug-19 RG_GC_RSC-33 3.8 3.5 0.447  -  - 1.043 A A A A  - 
21-Aug-19 RG_GC_RSC-34 3.7 3.5 0.381  -  - 0.889 A A A A  - 
21-Aug-19 RG_GC_RSC-35 4.0 3.7 0.552 -  - 1.090 A A A A -
21-Aug-19 RG_GC_RSC-36 4.1 3.7 0.549 -  - 1.084 A A A A -
21-Aug-19 RG_GC_RSC-37 3.2 3.0 0.241  -  - 0.893 A A A A  - 
21-Aug-19 RG_GC_RSC-38 2.7 2.6 0.132  -  - 0.751 A A A A  - 
21-Aug-19 RG_GC_RSC-39 3.0 2.8 0.213  -  - 0.970 A A A A  - 
21-Aug-19 RG_GC_RSC-40 3.5 3.1 0.297  -  - 0.997 A A A A  - 
21-Aug-19 RG_GC_RSC-41 3.7 3.5 0.371  -  - 0.865 A A A A  - 
21-Aug-19 RG_GC_RSC-42 4.2 3.8 0.531 oto 0 0.968 A A A A WB
21-Aug-19 RG_GC_RSC-43 3.1 2.8 0.226  -  - 1.030 A A A A  - 
21-Aug-19 RG_GC_RSC-44 2.5 2.3 0.126  -  - 1.036 A A A A  - 
21-Aug-19 RG_GC_RSC-45 3.1 2.7 0.271  -  - 1.377 A A A A  - 
21-Aug-19 RG_GC_RSC-46 2.9 2.6 0.172  -  - 0.979 A A A A  - 
21-Aug-19 RG_GC_RSC-47 2.9 2.7 0.274  -  - 1.392 A A A A  - 
21-Aug-19 RG_GC_RSC-48 3.9 3.7 0.417  -  - 0.823 A A A A  - 
21-Aug-19 RG_GC_RSC-49 2.3 2.2 0.087  -  - 0.817 A A A A  - 
21-Aug-19 RG_GC_RSC-50 3.5 3.2 0.303  -  - 0.925 A A A A  - 
21-Aug-19 RG_GC_RSC-51 2.8 2.7 0.159  -  - 0.808 A A A A  - 
21-Aug-19 RG_GC_RSC-52 2.7 2.5 0.157  -  - 1.005 A A A A  - 
21-Aug-19 RG_GC_RSC-53 3.1 2.8 0.288  -  - 1.312 A A A A  - 
21-Aug-19 RG_GC_RSC-54 3.0 2.7 0.194  -  - 0.986 A A A A  - 
21-Aug-19 RG_GC_RSC-55 2.7 2.5 0.119  -  - 0.762 A A A A  - 
21-Aug-19 RG_GC_RSC-56 2.8 2.6 0.145  -  - 0.825 A A A A  - 
21-Aug-19 RG_GC_RSC-57 2.5 2.3 0.123  -  - 1.011 A A A A  - 
21-Aug-19 RG_GC_RSC-58 3.1 2.7 0.212  -  - 1.077 A A A A  - 
21-Aug-19 RG_GC_RSC-59 3.8 3.5 0.449  -  - 1.047 A A A A  - 
21-Aug-19 RG_GC_RSC-60 2.7 2.5 0.186  -  - 1.190 A A A A  - 
21-Aug-19 RG_GC_RSC-61 2.6 2.4 0.134  -  - 0.969 A A A A  - 
21-Aug-19 RG_GC_RSC-62 2.5 2.3 0.152  -  - 1.249 A A A A  - 
21-Aug-19 RG_GC_RSC-63 3.1 3.0 0.226  -  - 0.837 A A A A  - 
21-Aug-19 RG_GC_RSC-64 2.4 2.3 0.122  -  - 1.003 A A A A  - 
21-Aug-19 RG_GC_RSC-65 2.7 2.5 0.184  -  - 1.178 A A A A  - 
21-Aug-19 RG_GC_RSC-66 2.2 2.0 0.070  -  - 0.875 A A A A  - 
21-Aug-19 RG_GC_RSC-67 2.4 2.3 0.097  -  - 0.797 A A A A  - 
21-Aug-19 RG_GC_RSC-68 3.9 3.5 0.486  -  - 1.134 A A A A  - 
21-Aug-19 RG_GC_RSC-69 2.7 2.5 0.158  -  - 1.011 A A A A  - 
21-Aug-19 RG_GC_RSC-70 3.1 2.9 0.198  -  - 0.812 A A A A  - 
21-Aug-19 RG_GC_RSC-71 2.8 2.6 0.155  -  - 0.882 A A A A  - 
21-Aug-19 RG_GC_RSC-72 3.0 2.8 0.205  -  - 0.934 A A A A  - 
21-Aug-19 RG_GC_RSC-73 2.8 2.6 0.170  -  - 0.967 A A A A  - 
21-Aug-19 RG_GC_RSC-74 2.9 2.7 0.161  -  - 0.818 A A A A  - 
21-Aug-19 RG_GC_RSC-75 2.8 2.6 0.147  -  - 0.836 A A A A  - 
21-Aug-19 RG_GC_RSC-76 2.6 2.5 0.126  -  - 0.806 A A A A  - 
21-Aug-19 RG_GC_RSC-77 2.5 2.3 0.116  -  - 0.953 A A A A  - 
21-Aug-19 RG_GC_RSC-78 2.9 2.6 0.189  -  - 1.075 A A A A  - 
21-Aug-19 RG_GC_RSC-79 2.9 2.8 0.143  -  - 0.651 A A A A  - 
21-Aug-19 RG_GC_RSC-80 2.5 2.3 0.124  -  - 1.019 A A A A  - 
21-Aug-19 RG_GC_RSC-81 2.3 2.2 0.081  -  - 0.761 A A A A  - 
21-Aug-19 RG_GC_RSC-82 2.3 2.1 0.063  -  - 0.680 A A A A  - 
21-Aug-19 RG_GC_RSC-83 2.7 2.5 0.158  -  - 1.011 A A A A  - 
21-Aug-19 RG_GC_RSC-84 2.5 2.4 0.117  -  - 0.846 A A A A  - 
21-Aug-19 RG_GC_RSC-85 4.1 3.8 0.502  -  - 0.915 A A A A  - 
21-Aug-19 RG_GC_RSC-86 4.2 3.9 0.537  -  - 0.905 A A A A  - 
21-Aug-19 RG_GC_RSC-87 3.1 2.8 0.220  -  - 1.002 A A A A  - 
21-Aug-19 RG_GC_RSC-88 3.0 2.7 0.257  -  - 1.306 A A A A  - 
21-Aug-19 RG_GC_RSC-89 2.7 2.5 0.181  -  - 1.158 A A A A  - 
21-Aug-19 RG_GC_RSC-90 3.2 3.0 0.264  -  - 0.978 A A A A  - 
21-Aug-19 RG_GC_RSC-91 2.2 2.0 0.083  -  - 1.038 A A A A  - 
21-Aug-19 RG_GC_RSC-92 2.2 2.0 0.078  -  - 0.975 A A A A  - 
21-Aug-19 RG_GC_RSC-93 2.9 2.6 0.161  -  - 0.916 A A A A  - 
21-Aug-19 RG_GC_RSC-94 3.9 3.5 0.459  -  - 1.071 A A A A  - 
21-Aug-19 RG_GC_RSC-95 3.1 2.9 0.221  -  - 0.906 A A A A  - 
21-Aug-19 RG_GC_RSC-96 2.6 2.5 0.154  -  - 0.986 A A A A  - 
21-Aug-19 RG_GC_RSC-97 3.8 3.4 0.413  -  - 1.051 A A A A  - 
21-Aug-19 RG_GC_RSC-98 2.9 2.6 0.186  -  - 1.058 A A A A  - 
21-Aug-19 RG_GC_RSC-99 3.2 2.9 0.271  -  - 1.111 A A A A  - 
21-Aug-19 RG_GC_RSC-100 3.9 3.5 0.448  -  - 1.045 A A A A  - 

100 100 100  - 10 100  -  -  -  -  - 
3.2 2.9 0.271  - 0.1 0.984  -  -  -  -  - 
3.1 2.8 0.221  - 0 0.989  -  -  -  -  - 
0.6 0.5 0.159  - 0.32 0.175  -  -  -  -  - 
0.1 0.1 0.016  - 0.10 0.018  -  -  -  -  - 
2.2 2.0 0.063  - 0 0.493  -  -  -  -  - 
4.4 4.0 0.664  - 1 1.392  -  -  -  -  - 

Notes:  D - deformity, E - erosion, L - lesion, T - tumor, "-" indicates no data.
a Age structures collected: oto = otolith extracted from whole body (WB)

DELT
(Severe[S]/Minor[M]/Absent[A]) Tissue Collected 

Processing 
Date

Fish ID
Total Length 

(cm)
Fork Length 

(cm)
Body Weight 

(g)

Age 
Structure 

Collected a
Age

median
standard deviation

standard error

maximum

Fulton's 
Condition
Factor (K)

minimum

total sample size
average



Table H.G.32:   Sport Fish Meristics Data for the Koocanusa Reservoir, August 2019

D E L T

26-Aug-19 KO RG_SC_KO-01 24.2 22.2 110 U A A A A Muscle

26-Aug-19 KO RG_SC_KO-02 25.9 23.6 155 U A A A A Muscle

26-Aug-19 KO RG_SC_KO-03 25.9 23.4 140 U A A A A Muscle

Elk River 26-Aug-19 KO RG_ER_KO-01 26.4 24.5 145 U A A A A Muscle

Notes:  D - deformity, E - erosion, L - lesion, T - tumor, "-" indicates no data.

Sand Creek

Body 
Weight 

(g)

DELT
(Severe[S]/Minor[M]/Absent[A]) Tissue 

Collected 
Area

Processing 
Date

Fish 
Species

Fish ID
Total 

Length 
(cm)

Fork 
Length 

(cm)
Sex



Sample
Size

Deformities Erosion Lesions
Sample

Size
Parasitesa

Irregular Size or 
Discolouration of 
Liver or Gonads

Sand Creek 10 0% 0% 0% 0% 10 40% - 40%

Elk River 10 0% 0% 0% 0% 10 10% - 10%

Gold Creek 10 10% 0% 0% 10% 10 80% - 80%

Sand Creek 10 0% 0% 0% 0% 10 10% - 10%

Elk River 10 0% 0% 0% 0% 10 20% - 20%

Gold Creek 10 0% 0% 0% 0% 10 10% - 10%

Note: No sport fish were observed with anomalies.  "-" indicates no data available
a Parasites found were exclusively tapeworms; almost all tapeworms were found in body cavity

Table H.G.33: Summary of Externally and Internally Observed Fish Anomalies at Sand Creek, Elk River, and Gold Creek 
Study Areas in Koocanusa Reservoir, 2019

Peamouth Chub
(April)

Redside Shiner 
(April)

Study AreaFish Species

Total Proportion 
of Fish with 

External 
Anomalies 

InternalExternal Total 
Proportion 
of Fish with 

Internal 
Anomalies 



Table H.G.34: Summary of Pair-Wise Statistical Comparisons Among Koocanusa Reservoir Study Areas for Peamouth Chub Health Endpoints, 2014 to 2018

Term (s) P-value Area Year Area x Year Sand Creek Elk River Gold Creek
Sand Creek vs. Elk 

River
Sand Creek vs. 

Gold Creek
Gold Creek vs. Elk 

River

2014 10.0 13.0 9.00 30 -10 44

2015 12.0 13.0 12.0 8.3 0 8.3

2016 10.0 8.00 6.00 -20 -40 33

2018 8.00 8.00 7.00 0 -12 14

2014 23.2 25.5 23.5 10 1.4 8.5

2015 24.5 24.9 24.3 1.4 -0.86 2.3

2016 23.3 22.2 20.2 -4.6 -13 9.6

2018 22.8 22.5 22.1 -1.1 -2.7 1.7

2014 136 162 139 19 2.2 16

2015 150 153 144 2.0 -4.0 6.2

2016 139 131 108 -5.8 -22 21

2018 136 130 122 -4.4 -10 6.6
8 122 141 132

9.5 132 150 140 14 5.7 7.4

11 142 159 147

8 126 125 123

9.5 137 135 130 -1.2 -5.0 3.9

11 147 145 136

8 128 126 113 - -12 12

9.5 137 138 132 1.2 - -

11 145 150 151 - 4.8 -0.91

8 136 116 126

9.5 143 126 137 -12 -4.5 -7.9

11 150 135 146
8 22.4 23.7 23.2

9.5 23.1 24.2 23.9 4.8 3.3 1.5

11 23.8 24.7 24.4

8 23.1 23.1 22.9

9.5 23.7 23.8 23.4 0.33 -1.0 1.4

11 24.2 24.3 23.9

8 22.7 22.3 21.9 - -3.6 1.8

9.5 23.3 23.0 23.1 -1.3 - -

11 23.8 23.6 24.2 - 1.7 -2.5

8 22.9 22.5 22.7

9.5 23.5 23.2 23.4 -1.2 -0.43 -0.74

11 23.9 23.8 23.9

P-value < 0.05

Tukey's Honestly Significant Difference (HSD) P-Value < 0.1 and Exp > Ref

Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism; "M" indicates male organism; "ns" indicates no significant area term.

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

0.010 0.008

0.079 0.005<0.001

<0.001

Cov x Area x Year

2015

2016

2018

0.001

2014

2015

2016

2018

<0.001

2014

<0.001<0.001

<0.001<0.001

<0.001

Significant Covariate P-valuesa
Two-way ANOVA or Two-way ANCOVA 

(Parallel Slope Model)
P-valuesTransformationCovariate

<0.001

-

-

0.003

rank --

Cov x Area x Year

ResponseSex

-

-

-
Age 
(yrs)

-

-

Age 
(yrs)

Age
 (yrs)

Fork Length 
(cm)

log10

Adjusted 
Body Weight

 (g)

rank

Fork Length 
(cm)

log10

log10

Measures of Central Tendency
Covariate 

Value
Year

Magnitude of Difference ([Exposed-
Reference]/Reference*100%)

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was removed if not significant (p>0.05) or if the 

F

0.009

<0.001
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Table H.G.34: Summary of Pair-Wise Statistical Comparisons Among Koocanusa Reservoir Study Areas for Peamouth Chub Health Endpoints, 2014 to 2018

Term (s) P-value Area Year Area x Year Sand Creek Elk River Gold Creek
Sand Creek vs. Elk 

River
Sand Creek vs. 

Gold Creek
Gold Creek vs. Elk 

River

Significant Covariate P-valuesa
Two-way ANOVA or Two-way ANCOVA 

(Parallel Slope Model)
P-valuesTransformationCovariateResponseSex

Measures of Central Tendency
Covariate 

Value
Year

Magnitude of Difference ([Exposed-
Reference]/Reference*100%)

108 3.37 4.79 4.40 42 - -

134 5.70 6.78 6.72 - 18 0.85
160 8.78 9.01 9.51 2.7 - -
108 3.51 5.00 4.60 42 - -
134 5.95 7.08 7.02 - 18 0.85
160 9.17 9.41 9.93 2.7 - -
108 5.38 7.65 7.04 42 - -
134 9.10 10.8 10.7 - 18 0.85
160 14.0 14.4 15.2 2.7 - -
108 3.42 4.86 4.47 42 - -
134 5.78 6.88 6.82 - 18 0.85
160 8.91 9.15 9.65 2.7 - -
108 1.71 1.82 2.00
134 2.16 2.30 2.53 6.4 17 -9.0
160 2.62 2.79 3.07
108 1.90 1.64 1.60
134 2.40 2.07 2.03 -14 -16 2.2
160 2.91 2.52 2.46
108 1.82 2.21 2.47
134 2.30 2.80 3.13 22 36 -10
160 2.80 3.40 3.80
108 1.59 1.60 1.82
134 2.02 2.03 2.31 0.70 14 -12
160 2.45 2.46 2.80
22.5 122 123 124

23.55 140 140 142 0.31 1.4 -1.1
24.6 159 159 161
22.5 119 115 114

23.55 136 131 130 -3.7 -4.3 0.57
24.6 155 149 148
22.5 124 128 123

23.55 142 146 140 3.5 -0.94 4.5
24.6 161 166 159
22.5 129 116 122

23.55 147 133 140 -10 -5.0 -5.3
24.6 167 151 159

2014 6.00 7.00 6.00 17 0 17
2015 7.00 7.00 6.00 0 -14 17
2016 6.00 6.00 5.00 0 -17 20
2018 6.00 5.00 6.00 -17 0 -17
2014 19.6 22.2 21.8 13 11 1.9
2015 21.6 20.6 21.1 -4.7 -2.2 -2.5
2016 19.9 20.5 17.8 2.8 -11 16
2018 20.6 20.1 20.6 -2.6 0.20 -2.8
2014 83.5 107 111 28 33 -3.6
2015 107 93.6 97.6 -13 -8.9 -4.1
2016 91.5 99.0 59.8 8.1 -35 65
2018 96.8 89.4 98.8 -7.7 2.1 -9.5

P-value < 0.05

Tukey's Honestly Significant Difference (HSD) P-Value < 0.1 and Exp > Ref

Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism; "M" indicates male organism; "ns" indicates no significant area term.

-

-

-
-

-
-

-
-

-
-

-
-

-
-

-

2014

2015

<0.001

<0.001

0.324

0.402

0.006

0.029

2018

-

Cov x Area

Adjusted 
Body 

Weight
 (g)

Adjusted 
Body 

Weight
 (g)

log10

log10

Cov

Covlog10

Liver Weight
 (g)

Gonad 
Weight

 (g)

untrans- <0.001 <0.001

-

Age
 (yrs)

rank 0.220--- <0.001

<0.001 <0.001-untrans --
Fork Length 

(cm)

--

2018

-

-

0.210 0.242

Fork Length 
(cm)

0.335 <0.001

2014

<0.001<0.001

2015

2016

<0.001

F

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was removed if not significant (p>0.05) or if the 

Adjusted 
Body Weight

 (g)

M

0.002 0.002

2014

2015

2016

2018

Adjusted 
Body Weight

 (g)

2016
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Table H.G.34: Summary of Pair-Wise Statistical Comparisons Among Koocanusa Reservoir Study Areas for Peamouth Chub Health Endpoints, 2014 to 2018

Term (s) P-value Area Year Area x Year Sand Creek Elk River Gold Creek
Sand Creek vs. Elk 

River
Sand Creek vs. 

Gold Creek
Gold Creek vs. Elk 

River

Significant Covariate P-valuesa
Two-way ANOVA or Two-way ANCOVA 

(Parallel Slope Model)
P-valuesTransformationCovariateResponseSex

Measures of Central Tendency
Covariate 

Value
Year

Magnitude of Difference ([Exposed-
Reference]/Reference*100%)

4 66.8 71.9 96.3 - - -25

5 75.1 82.1 103 9.2 37 -

6 82.7 91.4 108 - - -16
4 74.6 61.1 82.0 - - -26
5 83.9 69.7 87.5 -17 4.3 -
6 92.3 77.7 92.2 - - -16
4 70.2 73.7 55.5 - - 33
5 79.0 84.1 59.2 6.5 -25 -
6 86.9 93.7 62.5 - - 50
4 78.0 74.1 87.7 - - -16
5 87.8 84.5 93.6 -3.7 6.6 -
6 96.6 94.2 98.7 - - -4.6
4 18.1 19.4 20.7 - 14 -6.4
5 18.9 20.3 21.2 7.0 - -
6 19.6 21.1 21.6 - 10 -2.8
4 19.0 18.0 19.9 - 4.6 -9.6
5 19.8 18.8 20.4 -5.1 - -
6 20.6 19.5 20.8 - 1.2 -6.1
4 18.3 18.7 17.4 - -4.7 7.7
5 19.1 19.6 17.9 2.9 - -
6 19.8 20.4 18.2 - -7.8 12
4 19.2 19.0 19.8 - 3.1 -3.8
5 20.1 19.9 20.3 -0.55 - -
6 20.8 20.7 20.7 - -0.22 -0.11
75 1.41 1.41 1.41
98 1.70 1.70 1.70
75 2.47 2.47 2.47
98 2.98 2.98 2.98
75 1.88 1.88 1.88
98 2.27 2.27 2.27
75 1.02 1.02 1.02
98 1.23 1.23 1.23

2014 86.5 1.22 1.15 1.31
2015 86.5 1.17 1.10 1.25
2016 86.5 1.26 1.18 1.35
2018 86.5 1.10 1.03 1.18

19.1 73.4 73.4 73.4
20.4 89.9 89.9 89.9
19.1 71.5 71.5 71.5
20.4 87.6 87.6 87.6
19.1 76.8 76.8 76.8
20.4 94.0 94.0 94.0
19.1 75.4 75.4 75.4
20.4 92.4 92.4 92.4

P-value < 0.05

Tukey's Honestly Significant Difference (HSD) P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism; "M" indicates male organism; "ns" indicates no significant area term.
a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was removed if not significant (p>0.05) or if the 

nsnsns

nsns

log10 <0.001

<0.001

Cov

Cov

0.411

2014
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2018

ns
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0.015 0.016 0.126
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<0.001Cov x Area

0.019 0.674
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(g)
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0.603 <0.001 0.237

log10

Fork Length 
(cm)

<0.001<0.001Cov 0.272

Adjusted 
Body 

Weight
 (g)

<0.001<0.001log10 Cov x Area
Age
 (yrs)

0.981 <0.001

Adjusted 
Body 

Weight
 (g)

6.8
Liver Weight

 (g)

log10
Age
 (yrs)

Gonad 
Weight

 (g)

log10

2016

2016

2015

2016

-6.2

M

Adjusted 
Body Weight 

(g)

-12
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Table H.G.35: Among-Year Statistical Comparisons of Peamouth Chub Health Endpoints at Koocanusa Reservoir Study Areas, 2014 to 2018

Term (s) P-value Area Year Area x Year Baseline Year Contrast Year Sand Creek Elk River Gold Creek
2015 20 0 33

2016 0 -38 -33

2018 -20 -38 -22

2016 -17 -38 -50

2018 -33 -38 -42

2016 2018  - -20 0 17

2015 5.7 -2.5 3.4

2016 0.52 -13 -14

2018 -1.8 -12 -5.8

2016 -4.9 -11 -17

2018 -7.1 -9.5 -8.9

2016 2018 - -2.3 1.3 9.3
2015 10 -5.6 3.6
2016 2.2 -19 -22
2018 0 -20 -12
2016 -7.3 -14 -25
2018 -9.3 -15 -15

2016 2018 - -2.2 -0.76 13
2015 9.5 3.5 -10.0 -7.0

8 - - -14
9.5 3.3 -8.0 -
11 - - 2.7

2018 9.5 8.0 -16 -2.4
8 - - -8.6

9.5 -0.18 2.2 -
11 - - 11

2018 9.5 4.4 -7.0 4.9
8 - - 12

9.5 4.6 -9.1 -
11 - - -3.5

2015 9.5 2.4 -2.0 -1.9
8 - - -5.6

9.5 0.69 -5.2 -
11 - - -1.1

2018 9.5 1.5 -4.3 -2.1
8 - - -4.6

9.5 -1.7 -3.3 -
11 - - 1.4

2018 9.5 -0.89 -2.4 -0.30
8 - - 3.8

9.5 0.79 0.92 -
11 - - -1.1

2015 134
2016 134
2018 134
2016 134
2018 134

2016 2018 134

P-value < 0.05

Tukey's Honestly Significant Difference (HSD) P-Value < 0.1 and Exp > Ref

Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism; "M" indicates male organism; "ns" indicates no significant area term.

Magnitude of Difference ([Contrast-
Baseline]/Baseline*100%)

4.4
60
1.5
53

-2.8
-36

2018

2014

2015

2014 2016

2015
2016

2016

Age
 (yrs)

log10
Cov x Area x 

Year
<0.001 <0.001

<0.001log10

Adjusted Body 
Weight 

(g)
0.210 0.242

2018

Age 
(yrs)

log10
Cov x Area x 

Year
<0.001 0.010 0.008 0.001

2014 2016

2015
2016

2016

2014

2015

Significant Covariate P-valuesa Two-way ANOVA or Two-Way ANCOVA (Parallel 
Slope Model) P- values

-

-

2014

2015

<0.001

2014

-

-

2015

<0.001<0.001

Cov x Area 0.029

Sex Response Covariate Transformation Covariate Value

<0.001<0.001--

Year Contrasts

-

 -

-

<0.001<0.001---

0.003

0.009

Fork Length 
(cm)

0.079

---
Adjusted Body 

Weight 
(g)

Adjusted Body 
Weight (g)

0.005

F

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was removed if not 

Age
 (yrs)

rank

Fork Length 
(cm)

log10

Gonad Weight
 (g)

rank
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Table H.G.35: Among-Year Statistical Comparisons of Peamouth Chub Health Endpoints at Koocanusa Reservoir Study Areas, 2014 to 2018

Term (s) P-value Area Year Area x Year Baseline Year Contrast Year Sand Creek Elk River Gold Creek

Magnitude of Difference ([Contrast-
Baseline]/Baseline*100%)Significant Covariate P-valuesa Two-way ANOVA or Two-Way ANCOVA (Parallel 

Slope Model) P- valuesSex Response Covariate Transformation Covariate Value
Year Contrasts

2015 134 11 -9.9 -20

2016 134 6.5 22 24
2018 134 -6.7 -12 -8.6
2016 134 -4.1 35 54
2018 134 -16 -2.0 14

2016 2018 134 -12 -28 -26
2015 23.55 -2.6 -6.5 -8.0
2016 23.55 1.3 4.5 -1.0

2018 23.55 5.4 -5.5 -1.2

2016 23.55 3.9 12 7.6

2018 23.55 8.2 1.1 7.3

2016 2018 23.55 4.1 -9.5 -0.22

2015 - 17 0 0

2016 - 0 -14 -17

2018 - 0 -29 0

2016 - -14 -14 -17

2018 - -14 -29 0

2016 2018 - 0 -17 20

2015 - 10 -7.1 -3.0

2016 - 1.9 -7.5 -18

2018 - 5.3 -9.5 -5.1

2016 - -7.7 -0.44 -16

2018 - -4.6 -2.6 -2.2

2016 2018 - 3.3 -2.2 16

2015 - 28 -12 -12

2016 - 9.7 -7.5 -46

2018 - 16 -16 -11

2016 - -14 5.7 -39

2018 - -9.6 -4.5 1.2

2016 2018 - 5.8 -9.7 65

2015 5 12 -15 -15

2016 5 5.1 2.5 -42

2018 5 17 3.0 -8.9

2016 5 -5.8 21 -32

2018 5 4.7 21 7.0

2016 2018 5 11 0.46 58

2015 5 4.7 -7.1 -3.9

2016 5 0.71 -3.2 -16

2018 5 5.8 -1.6 -4.3

2016 5 -3.8 4.3 -12

2018 5 1.0 5.9 -0.39

2016 2018 5 5.1 1.6 14

P-value < 0.05

Tukey's Honestly Significant Difference (HSD) P-Value < 0.1 and Exp > Ref

Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism; "M" indicates male organism; "ns" indicates no significant area term.

untrans

2015

<0.001<0.001Cov x Arealog10
Age
 (yrs)

<0.001<0.001Cov

Fork Length 
(cm)

0.019 0.674

2014

2015

0.042 0.981

2014

<0.001<0.001
Age
 (yrs)

Cov x Arealog10

Fork Length 
(cm)

0.324

2014

2015

Adjusted Body 
Weight

 (g)

0.402

2014

2015

0.006

2014

--- <0.001

<0.001<0.001--untrans-

- <0.001--

rank 0.220

2015

Adjusted Body 
Weight

 (g)

Fork Length 
(cm)

0.335 <0.001

2014

<0.001<0.001Cov
Liver Weight

 (g)
0.002 0.002

2014

log10

log10

Adjusted Body 
Weight

 (g)

2015

<0.001

2015

Age 
(yrs)

F

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was removed if not 

M
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Table H.G.35: Among-Year Statistical Comparisons of Peamouth Chub Health Endpoints at Koocanusa Reservoir Study Areas, 2014 to 2018

Term (s) P-value Area Year Area x Year Baseline Year Contrast Year Sand Creek Elk River Gold Creek

Magnitude of Difference ([Contrast-
Baseline]/Baseline*100%)Significant Covariate P-valuesa Two-way ANOVA or Two-Way ANCOVA (Parallel 

Slope Model) P- valuesSex Response Covariate Transformation Covariate Value
Year Contrasts

75

86.5

98
75

86.5
98
75

86.5
98
75

86.5
98
75

86.5
98
75

86.5
98

2015 86.5
2016 86.5
2018 86.5
2016 86.5
2018 86.5

2016 2018 86.5
19.1
19.75
20.4

19.1

19.75

20.4

19.1

19.75

20.4

19.1

19.75

20.4

19.1

19.75

20.4

19.1

19.75

20.4

P-value < 0.05

Tukey's Honestly Significant Difference (HSD) P-Value < 0.1 and Exp > Ref

Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism; "M" indicates male organism; "ns" indicates no significant area term.

34

-46

-59

-24

-28

-1.7

2.8

-2.6

5.5

7.3

4.6

75

2018

2018

Adjusted Body 
Weight

 (g)

2018

2018

<0.001Covlog10

<0.001Covlog10

Adjusted Body 
Weight 

(g)

2016

2018

2015

2015

2016

2018

2014

2015

2016

2016

Adjusted Body 
Weight

 (g)

Fork Length 
(cm)

0.603 <0.001 0.237

2015

2016

2014

Liver Weight
 (g)

0.015 0.016 0.126

2014

2015

Gonad Weight
 (g)

0.272 0.411<0.001<0.001Covlog10

2016

M

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was removed if not 

-13

7.7
-5.9

-4.5
2.8
-10
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Table H.G.36: Summary of Pair-Wise Statistical Comparisons Between Koocanusa Reservoir Study Areas for Redside Shiner Health Endpoints, 2015 to 2018

Term (S) P-value Area Year Area x Year Sand Creek Elk River Gold Creek
Sand Creek vs. Elk 

River
Sand Creek vs. 

Gold Creek
Gold Creek vs. Elk 

River
3.00 4.00 3.00

3.00 3.00 3.00

3.00 4.00 3.00

9.48 11.2 11.2 18 18 -0.089

9.87 9.71 10.0 -1.6 1.5 -3.1

9.67 9.81 9.87 1.5 2.1 -0.65

2015 - 11.1 17.4 18.6 57 68 -6.4

2016  - 12.3 12.2 13.4 -1.0 8.9 -9.1

2018  - 11.0 11.4 11.6 3.3 4.8 -1.4

2015 14.9 15.3 16.8

2016 13.5 13.9 15.3

2018 10.8 11.1 12.2

2015 10.5 10.5 10.9

2016 9.86 9.90 10.2

2018 9.61 9.65 9.99
11.14 0.448 0.326 0.212
12.24 0.505 0.368 0.239
13.34 0.564 0.411 0.267
11.14 0.370 0.519 0.420
12.24 0.418 0.586 0.474
13.34 0.467 0.654 0.530
11.14 0.377 0.359 0.380
12.24 0.425 0.406 0.429
13.34 0.475 0.453 0.479
11.14 0.157 0.121 0.123 - - -
12.24 0.173 0.134 0.136 -23 -21 -1.8
13.34 0.190 0.147 0.150 - - -
11.14 0.139 0.228 0.207 - - -
12.24 0.154 0.252 0.229 64 49 10
13.34 0.169 0.277 0.251 - - -
11.14 0.153 0.188 0.169 - - -
12.24 0.170 0.208 0.187 22 10 11
13.34 0.186 0.228 0.205 - - -

P-value < 0.05
Tukey's Honestly Significant Difference (HSD) P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insuffient data for analysis; "F" indicates female organism; "M" indicates male organisms; "ns" indicates no significant area term.

-3.4

-9

3.9

13

0.36

2.8

nsnsns

Measures of Central Tendancy

2018

-2015

0.161 0.260

<0.001

0.003 <0.001

3.5

3.5

2016

2018

0.194

2015

Sex

-2015<0.001---

Significant Covariate

P- Valuesa

Two-way ANOVA or Two-Way ANCOVA 
(Parallel Slope Model)

P- valuesTransformationCovariateResponse Year
Covariate 

Value

Age
 (yrs)

rank

-- -

-

0.006

log10

2016

Adjusted Body 
Weight (g)

Age
(yrs)

log10 0.253

2015

Gonad Weight 
(g)

0.633 0.036

0.003 0.027

- 0.091 0.029

Adjusted Body 
Weight (g)

log10 Cov <0.001

<0.001log10
Age 
(yrs)

-

Cov <0.001

Fork Length 
(cm)

Cov x Year 0.001 0.002 0.165

<0.001Covlog10
Adjusted Body 

Weight (g)
Liver Weight 

(g)
<0.001

Magnitude of Difference ([Exposed-
Reference]/Reference*100%)

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was removed if not significant (p>0.05) or if the 

difference in R2 of the three-way and two two-way interactions (cov×Area + cov×Year) met the criteria above. Next, the covariate interaction with Year (cov×Year) was dropped if not significant or if the difference in R2 between models the one interaction with Area (cov×Year) and two interactions (cov×Area + cov×Year) met the 

criteria above. Finally, the covariate interaction with Area (cov×Area) was dropped if not significant or if the difference in R2 with the parallel slope model met the criteria above. 

F

<0.001

Fork Length 
(cm)

untrans 0.081

ns

Adjusted Body 
Weight (g)
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Table H.G.36: Summary of Pair-Wise Statistical Comparisons Between Koocanusa Reservoir Study Areas for Redside Shiner Health Endpoints, 2015 to 2018

Term (S) P-value Area Year Area x Year Sand Creek Elk River Gold Creek
Sand Creek vs. Elk 

River
Sand Creek vs. 

Gold Creek
Gold Creek vs. Elk 

River

Measures of Central Tendancy
Sex

Significant Covariate

P- Valuesa

Two-way ANOVA or Two-Way ANCOVA 
(Parallel Slope Model)

P- valuesTransformationCovariateResponse Year
Covariate 

Value

Magnitude of Difference ([Exposed-
Reference]/Reference*100%)

9.8 12.5 12.5 12.5
10.1 13.6 13.6 13.6
9.8 12.5 12.5 12.5

10.1 13.6 13.6 13.6
9.8 11.6 11.6 11.6

10.1 12.6 12.6 12.6
2015 - 2.00 3.00 2.00
2016  - 3.00 3.00 3.00
2018  - 3.00 3.00 3.00
2015 - 7.90 10.2 - 29 - -
2016  - 9.40 9.61 9.45 2.2 0.50 1.7
2018  - 9.28 9.66 9.16 4.0 -1.3 5.4
2015 - 8.21 12.6 - 54 - -
2016  - 11.2 11.3 11.5 0.24 1.9 -1.7
2018  - 10.0 10.9 9.30 8.7 -7.3 17

2 9.05 9.05 9.05
3 11.2 11.2 11.2
2 9.43 9.43 9.43
3 11.7 11.7 11.7
2 7.80 7.80 7.80
3 9.67 9.67 9.67
2 8.30 8.30 8.30
3 8.94 8.94 8.94
2 8.89 8.89 8.89
3 9.57 9.57 9.57
2 8.57 8.57 8.57
3 9.23 9.23 9.23

9.763 0.137 0.137 0.137
10.407 0.150 0.150 0.150
9.763 0.121 0.121 0.121

10.407 0.133 0.133 0.133
9.763 0.0900 0.0900 0.0900

10.407 0.0987 0.0987 0.0987
9.763 0.174 0.0668 -62

10.085 0.179 0.0806 -
10.407 0.183 0.0967 -47
9.763 0.143 0.154 0.161

10.085 0.147 0.162 0.170 10 16 -4.6
10.407 0.151 0.169 0.178
9.763 0.110 0.133 0.138

10.085 0.115 0.137 0.142 19 23 -3.0
10.407 0.121 0.142 0.145

9.4 10.2
9.85 11.7
10.3 13.2
9.4 11.3 10.7 11.4

9.85 12.9 12.2 13.0 -5.5 0.70 -6.2
10.3 14.6 13.8 14.7
9.4 10.2 10.2 9.98

9.85 11.6 11.6 11.4 0.18 -1.9 2.1
10.3 13.2 13.2 12.9

P-value < 0.05
Tukey's Honestly Signficant Difference (HSD) P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insuffient data for analysis; "F" indicates female organism; "M" indicates male organisms; "ns" indicates no significant area term.

-

-
-

-

-

-
-

-

--

-

ns ns

0 0 0

<0.001 0.150

2015

2016

2018

<0.001

0.748

nsnsns2016

2018

ns

2018

0.039

---

<0.001Covlog10
Age
 (yrs)

2016

2018

0.361 0.012

Cov <0.001

log10
Adjusted Body 

Weight (g)
Cov x Area x 

Year
0.006 0.016 0.001 0.083

2015

2016

0.001

0.284

2015

2015

<0.001

- -

2016

log10
Adjusted Body 

Weight (g)

<0.001Covlog10
Age
 (yrs)

0.113

2018

0.248

2015

2016

Fork Length 
(cm)

Cov <0.001 0.437 <0.001log10

2018

0.008

2015

-

M

Age (yrs) rank

Gonad Weight 
(g)

Liver Weight 
(g)

0.003

Adjusted Body 
Weight (g)

untrans <0.001

0.356 <0.001 0.096

Fork Length 
(cm)

0.114

<0.001Covlog10

-

--log10- 0.010

--

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was removed if not significant (p>0.05) or if the 

difference in R2 of the three-way and two two-way interactions (cov×Area + cov×Year) met the criteria above. Next, the covariate interaction with Year (cov×Year) was dropped if not significant or if the difference in R2 between models the one interaction with Area (cov×Year) and two interactions (cov×Area + cov×Year) met the 

criteria above. Finally, the covariate interaction with Area (cov×Area) was dropped if not significant or if the difference in R2 with the parallel slope model met the criteria above. 

F

Adjusted Body 
Weight (g)

Adjusted Body 
Weight (g)

ns ns ns

ns ns ns

Adjusted Body 
Weight (g)

Fork Length 
(cm)

0.985

0.002

Fork Length 
(cm)
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Table H.G.37: Among-Year Statistical Comparisons of Redside Shiner Health Endpoints at Koocanusa Reservoir Study Areas, 2015 to 2018

Sand Creek Elk River Gold Creek

Term (s) P-value Area Year Area x Year MOD MOD MOD
2016 -
2018  -

2016 2018 -
2016 - 4.1 -13 -10
2018  - 1.9 -12 -12

2016 2018 - -2.1 1.0 -1.5
2016 - 12 -30 -28
2018  - -0.43 -34 -38

2016 2018 - -11 -6.7 -14
2016 3.5
2018 3.5

2016 2018 3.5
3
4

2018 3
2018 4
2018 3
2018 4
2016 12.24 -17 59 98
2018 12.24 -16 10 79

2016 2018 12.24 1.7 -31 -9.6
2016 12.24 -12 88 68
2018 12.24 -2.1 55 37

2016 2018 12.24 11 -18 -18
2016 9.95
2018 9.95

2016 2018 9.95
2016 - 50 0 50
2018  - 50 0 50

2016 2018 -
2016 - 19 -5.5 -
2018  - 18 -5.0 -

2016 2018 - -1.3 0.49 -3.1
2016 - 37 -11 -
2018  - 22 -14 -

2016 2018 - -11 -3.4 -19
2016 2.5
2018 2.5

2016 2018 2.5
2016 2.5
2018 2.5

2016 2018 2.5
2016 10.085
2018 10.085

2016 2018 10.085
9.763 - 131

10.085 -18 -
10.407 - 75
9.763 - 99

10.085 -35 -
10.407 - 47

2016 2018 10.085 -22 -15 -16
2016 9.85 - 4.4 -
2018 9.85 - -0.29 -

2016 2018 9.85 -9.9 -4.5 -12

P-value < 0.05
Tukey's Honestly Significant Difference (HSD) P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insuffient data for analysis; "F" indicates female organism; "M" indicates male organisms; "ns" indicates no significant area term.

Sex Response Covariate Transformation
Covariate 

Value

<0.001---

Significant Covariate P- Values
Two-way ANOVA or Two-Way ANCOVA (Parallel Slope 

Model) P- values Year

0.161 0.260 2015Age
 (yrs)

rank

F

Cov

<0.001-Fork Length (cm)

0.002

Liver Weight
 (g)

<0.001 0.008 2015

0.001 0.083 2015
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2015

2015

2015

<0.001
0.074
-7.4
-7.4

2018

2016

2016

0.036 0.194

-0.19

-

-

0

0.165
2015

0.027 2015

2015

2015

-5.1

Adjusted Body 
Weight (g)

Fork Length (cm) Cov <0.001 0.437

Liver Weight
 (g)

Cov x Area x 
Year

0.006 0.016

log10

log10

Adjusted Body 
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(g)

0.010 0.001 0.039 2015

log10
Age
 (yrs)

<0.001Covlog10
Age
 (yrs)

--log10-

Adjusted Body 
Weight (g)

Gonad Weight
 (g)

0.113 <0.001 0.150 2015<0.001Covlog10
Adjusted Body 

Weight (g)

0.096 2015

<0.001 0.003

log10 0.633

log10
Age
 (yrs)

<0.001

<0.001

Cov

Cov

log10

<0.001

Adjusted Body 
Weight (g)

Adjusted Body 
Weight (g)

0.001

Gonad Weight
 (g)

Adjusted Body 
Weight (g)

untrans 0.081 0.006 2015-

0.253 2015

0.029 2015log10- <0.001

<0.001log10
Age 
(yrs)

0.091
Adjusted Body 

Weight  (g)

Adjusted Body 
Weight (g)

-

<0.001

Fork Length (cm) Cov x Year

0.003

--

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R 2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was removed if not 

significant (p>0.05) or if the difference in R2 of the three-way and two two-way interactions (cov×Area + cov×Year) met the criteria above. Next, the covariate interaction with Year (cov×Year) was dropped if not significant or if the difference in R 2 between models the one interaction with Area 

(cov×Year) and two interactions (cov×Area + cov×Year) met the criteria above. Finally, the covariate interaction with Area (cov×Area) was dropped if not significant or if the difference in R 2 with the parallel slope model met the criteria above. 
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<0.001Cov 0.356 <0.001
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Figure H.H.1:  Mercury Concentrations in Peamouth Chub Muscle Tissue Relative to Fork 
Length in Areas Downstream and Upstream (Sand Creek) of the Elk River in The Koocanusa 
Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.2:  Mercury Concentrations in Redside Shiner Muscle Tissue Relative to Fork 
Length in Areas Downstream and Upstream (Sand Creek) of the Elk River in The Koocanusa 
Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.3:  Mercury Concentrations in Northern Pikeminnow Muscle Tissue Relative to 
Fork Length in Areas Downstream and Upstream (Sand Creek) of the Elk River in The 
Koocanusa Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.4:  Mercury Concentrations in Bull Trout Muscle Tissue Relative to Fork Length 
in Areas Downstream and Upstream (Sand Creek) of the Elk River in The Koocanusa 
Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.5:  Mercury Concentrations in Burbot Muscle Tissue Relative to Fork Length in 
Areas Downstream and Upstream (Sand Creek) of the Elk River in The Koocanusa Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.6:  Mercury Concentrations in Kokanee Muscle Tissue Relative to Fork Length in 
Areas Downstream and Upstream (Sand Creek) of the Elk River in The Koocanusa Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.7:  Mercury Concentrations in Largescale Sucker Muscle Tissue Relative to 
Fork Length in Areas Downstream and Upstream (Sand Creek) of the Elk River in The 
Koocanusa Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.8:  Mercury Concentrations in Mountain Whitefish Muscle Tissue Relative to 
Fork Length in Areas Downstream and Upstream (Sand Creek) of the Elk River in The 
Koocanusa Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.9:  Mercury Concentrations in Rainbow Trout Muscle Tissue Relative to Fork 
Length in Areas Downstream and Upstream (Sand Creek) of the Elk River in The Koocanusa 
Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.10:  Mercury Concentrations in Westslope Cutthroat Trout Muscle Tissue 
Relative to Fork Length in Areas Downstream and Upstream (Sand Creek) of the Elk River 
in The Koocanusa Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.
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Figure H.H.11:  Mercury Concentrations in Yellow Perch Muscle Tissue Relative to Fork 
Length in Areas Downstream and Upstream (Sand Creek) of the Elk River in The Koocanusa 
Reservoir

Notes: Red line = The BC guideline for the protection of wildlife (0.033 μg/g ww) was converted to dry weight (0.165 μg/g 
dw) based on an average moisture content in fish muscle in Koocanusa Reservoir of approximately 80%.



Table H.H.1:  Metal Concentrations (µg/g Dry Weight) in Zooplankton and Benthic Invertebrates Collected in Koocanusa Reservoir, 2018

Moisture Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Iron Lead

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

June  RG_TN_ZOOT01_20180611 99.78 6,200 2 7 92 0.2 <10 1.8 6 2.2 11 4,600 6.7
June  RG_TN_ZOOT02_20180611 99.90 4,700 <1 4 86 0.2 <10 1.3 5 2.1 11 4,400 9

June  RG_TN_ZOOT03_20180611 99.73 6,000 <0.2 5.3 90 0.25 5 1.6 6 2.3 13 4,600 7.1

June  RG_TN_ZOOT04_20180611 99.79 6,200 <0.2 4.7 90 0.26 6 1.3 6 2.2 12 4,600 7.7

June  RG_TN_ZOOT05_20180611 99.83 3,900 <1 4.3 68 0.2 <10 1.3 <5 2 12 3,900 6.2

August RG_TN_ZOOT01_20180831 99.87 5,700 0.8 3.8 78 0.26 8 0.93 7 2.3 10 4,400 50

August RG_TN_ZOOT02_20180831 99.89 6,700 1.1 4 93 0.29 9 0.85 8 2.5 11 5,100 16

August RG_TN_ZOOT03_20180831 99.62 7,400 0.4 3.8 85 0.32 8 0.9 9 2.8 12 6,200 27

August RG_TN_ZOOT04_20180831 99.81 6,500 0.5 3.6 94 0.28 8 0.89 8 2.4 10 5,400 12

August RG_TN_ZOOT05_20180831 99.83 7,000 0.4 3.1 93 0.29 9 0.86 9 2.5 9.9 5,000 14

August  RG_TN_ZOOTX01_20180831 99.88 2,800 2 3.8 72 0.1 <10 1 <5 1.4 13 2,500 93

August  RG_TN_ZOOTX02_20180831 99.93 2,200 1 2.7 96 <0.1 <10 0.8 <5 1.1 9.5 1,900 20

August  RG_TN_ZOOTX03_20180831 99.92 3,200 2 3.6 86 0.1 <10 0.9 <5 1.4 10 2,900 29

August  RG_TN_ZOOTX04_20180831 99.94 7,400 3 4.4 130 0.3 10 0.9 10 3.1 14 6,400 52

August  RG_TN_ZOOTX05_20180831 99.91 7,000 2 3.9 120 0.3 10 1 10 3.1 15 6,000 40

June  RG_T4_ZOOT02_20180609 97.90 1,500 <0.1 5 27 0.08 2 0.95 1.3 1.2 8.9 750 2

June  RG_T4_ZOOT03_20180608 97.73 1,200 <0.1 6 26 0.06 2 0.94 1.4 1.2 9.5 700 6.6

June  RG_T4_ZOOT04_20180609 97.83 1,200 <0.1 6 25 0.08 1 0.97 1 1.1 9 640 1.7

June  RG_T4_ZOOT05_20180609 97.78 1,300 <0.1 6 28 0.08 2 0.96 1 1.3 8.5 780 1.6

June  RG_T4_ZOOT06_20180609 97.53 1,300 <0.1 5.1 26 0.07 1 0.74 1.1 1.1 6.8 840 1.3

August RG_T4_ZOOT01_20180830 99.81 1,900 3 4.4 53 <0.1 <10 1.8 <5 1.1 16 1,800 8.2

August RG_T4_ZOOT02_20180830 99.84 2,600 2 5.8 65 0.1 <10 1.8 <5 1.2 14 1,900 6.4

August RG_T4_ZOOT03_20180830 99.80 3,000 1 5.4 65 0.12 5 1.8 4 2 14 2,700 8.6

August RG_T4_ZOOT04_20180831 99.87 3,200 1 5.5 70 0.1 <10 1.7 <5 1.8 17 3,200 14

August RG_T4_ZOOT05_20180831 99.79 3,400 1.1 4.7 64 0.13 6 1.9 5 1.5 20 2,600 260

August  RG_T4_ZOOTX01_20180830 99.86 1,200 6 4.4 56 <0.1 <10 1.9 <5 1 17 1,200 14

August  RG_T4_ZOOTX02_20180830 99.78 1,600 4 6.4 54 <0.1 <10 2 <5 1.2 17 1,600 8.9

August  RG_T4_ZOOTX03_20180830 99.86 1,500 2 4.9 57 <0.1 <10 1.6 <5 1 16 1,400 330

August  RG_T4_ZOOTX04_20180831 99.93 2,900 2 3.4 85 0.1 <10 1.8 <5 1.2 15 2,200 14

August  RG_T4_ZOOTX05_20180831 99.91 2,800 3 5.1 78 0.1 <10 1.6 <5 1.6 17 3,000 140
April RG_SC_BIT01_20180427 73.91 1,000 <50 <20 <20 <5 <500 6 <200 <5 30 2,000 <5
April RG_SC_BIT02_20180427 52.63 15,300 <10 <5 120 <1 <100 <1 <50 6 12 14,400 10

April RG_SC_BIT03_20180427 71.87 5,200 <10 <5 36 <1 <100 3 <50 2 19 6,300 5

April RG_SC_BIT04_20180427 57.30 5,600 <10 <5 42 <1 <100 3 <50 3 16 6,300 5

April RG_SC_BIT05_20180428 62.54 5,100 <10 <5 40 <1 <100 <1 <50 3 16 5,500 4

April RG_TN_BIT_20180430 85.28 8,000 <50 <20 40 <5 <500 <5 <200 <5 <20 11,600 14
August RG_TN_BIT_20180829 88.07 5,600 <10 <5 47 <1 <100 1 <50 7 22 8,800 11

April RG_ER_BIT01_20180427 66.38 <1,000 <50 <20 20 <5 <500 <5 <200 <5 20 <1,000 <5

April RG_ER_BIT02_20180427 71.29 900 <10 <5 12 <1 <100 <1 <50 <1 20 700 <1

April RG_ER_BIT03_20180427 70.68 2,800 <10 <5 32 <1 <100 1 <50 2 15 2,100 1

April RG_ER_BIT04_20180427 91.11 3,000 <50 <20 80 <5 <500 7 <200 <5 40 2,000 <5

April RG_ER_BIT05_20180427 73.15 9,000 <50 <20 90 <5 <500 9 <200 <5 <20 6,000 <5

April RG_T4_BIT_20180429 91.57 6,900 <10 <5 75 <1 <100 3 <50 2 22 6,700 6

August RG_T4_BIT_20180828 b 79.80 N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R

October RG_T4_BIT_20181009 86.26 12,100 <1 9.3 110 0.40 10 1.1 16 5.4 22 16,300 11

April RG_GC_BIT01_20180427 75.81 5,000 <50 <20 30 <5 <500 <5 <200 <5 30 6,000 <5

April RG_GC_BIT02_20180427 49.01 2,200 <10 <5 34 <1 <100 <1 <50 2 14 1,900 <1

April RG_GC_BIT03_20180427 72.85 <200 <10 <5 <5 <1 <100 <1 <50 <1 21 300 <1

April RG_GC_BIT04_20180428 94.02 6,000 <50 <20 90 <5 <500 <5 <200 <5 20 5,000 <5

April RG_GC_BIT05_20180428 83.79 2,700 <1 1 40 0.1 <10 0.4 <5 2.1 15 2,300 1.2

b  Sample was inadvertently contaminated in the analytical testing process (resampled October 9, 2018).

Zooplankton a

TN

T4

Sand Creek

AreaTissue Type Sample IDMonth

TN

Note:  N/R indicates that no results was recorded.
a ZOOT and ZOOTX samples were collected from the entire water column and from the top 10 m of the water 
column, respectively.

Elk River

T4

Gold Creek

Benthic Invertebrate 
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Table H.H.1:  Metal Concentrations (µg/g Dry Weight) in Zooplankton and Benthic Invertebrates Collected in Koocanusa Reservoir, 2018

Moisture

%

June  RG_TN_ZOOT01_20180611 99.78
June  RG_TN_ZOOT02_20180611 99.90

June  RG_TN_ZOOT03_20180611 99.73

June  RG_TN_ZOOT04_20180611 99.79

June  RG_TN_ZOOT05_20180611 99.83

August RG_TN_ZOOT01_20180831 99.87

August RG_TN_ZOOT02_20180831 99.89

August RG_TN_ZOOT03_20180831 99.62

August RG_TN_ZOOT04_20180831 99.81

August RG_TN_ZOOT05_20180831 99.83

August  RG_TN_ZOOTX01_20180831 99.88

August  RG_TN_ZOOTX02_20180831 99.93

August  RG_TN_ZOOTX03_20180831 99.92

August  RG_TN_ZOOTX04_20180831 99.94

August  RG_TN_ZOOTX05_20180831 99.91

June  RG_T4_ZOOT02_20180609 97.90

June  RG_T4_ZOOT03_20180608 97.73

June  RG_T4_ZOOT04_20180609 97.83

June  RG_T4_ZOOT05_20180609 97.78

June  RG_T4_ZOOT06_20180609 97.53

August RG_T4_ZOOT01_20180830 99.81

August RG_T4_ZOOT02_20180830 99.84

August RG_T4_ZOOT03_20180830 99.80

August RG_T4_ZOOT04_20180831 99.87

August RG_T4_ZOOT05_20180831 99.79

August  RG_T4_ZOOTX01_20180830 99.86

August  RG_T4_ZOOTX02_20180830 99.78

August  RG_T4_ZOOTX03_20180830 99.86

August  RG_T4_ZOOTX04_20180831 99.93

August  RG_T4_ZOOTX05_20180831 99.91
April RG_SC_BIT01_20180427 73.91
April RG_SC_BIT02_20180427 52.63

April RG_SC_BIT03_20180427 71.87

April RG_SC_BIT04_20180427 57.30

April RG_SC_BIT05_20180428 62.54

April RG_TN_BIT_20180430 85.28
August RG_TN_BIT_20180829 88.07

April RG_ER_BIT01_20180427 66.38

April RG_ER_BIT02_20180427 71.29

April RG_ER_BIT03_20180427 70.68

April RG_ER_BIT04_20180427 91.11

April RG_ER_BIT05_20180427 73.15

April RG_T4_BIT_20180429 91.57

August RG_T4_BIT_20180828 b 79.80

October RG_T4_BIT_20181009 86.26

April RG_GC_BIT01_20180427 75.81

April RG_GC_BIT02_20180427 49.01

April RG_GC_BIT03_20180427 72.85

April RG_GC_BIT04_20180428 94.02

April RG_GC_BIT05_20180428 83.79

b  Sample was inadvertently contaminated in the analytical testing process (resampled October 9, 2018).

Zooplankton a

TN

T4

Sand Creek

AreaTissue Type Sample IDMonth

TN

Note:  N/R indicates that no results was recorded.
a ZOOT and ZOOTX samples were collected from the entire water column and from the top 10 m of the water 
column, respectively.

Elk River

T4

Gold Creek

Benthic Invertebrate 

Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium Vanadium Zinc

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

130 <0.05 <1 5 2 <0.1 150 <0.5 1.1 64 0.61 6 120
120 <0.05 <1 20 1.5 <0.1 160 <0.5 <0.5 60 0.97 6 110

140 0.05 0.5 17 2.3 0.04 160 0.1 1.3 59 0.48 6.1 120

140 0.04 0.5 4.8 2 0.03 160 0.1 0.3 59 0.55 6.1 110

130 <0.05 <1 4.2 1.7 <0.1 140 <0.5 <0.5 47 0.62 4 100

220 0.04 0.5 6 2.7 0.04 100 0.1 1.6 91 0.42 8.2 87

240 0.04 0.6 6.2 2.7 0.04 120 0.1 2.8 107 0.5 9.4 100

270 0.04 0.5 7.3 2.6 0.06 100 0.1 0.7 117 0.43 11 100

250 0.04 0.6 5.9 2.5 0.04 110 0.1 2.3 102 0.53 9.5 96

240 0.04 0.6 6.2 2.1 0.04 120 0.1 1.4 110 0.51 10 94

120 <0.05 <1 4.5 3.2 <0.1 120 <0.5 5.6 58 0.68 4 120

95 <0.05 <1 7.6 2.6 <0.1 170 <0.5 1.8 37 0.76 3 100

130 <0.05 <1 4.2 3.3 <0.1 160 <0.5 1.6 52 0.82 5 100

220 <0.05 1 8.2 3.3 <0.1 210 <0.5 2.2 130 1.2 11 120

270 <0.05 1 8 2.8 <0.1 220 <0.5 1.4 120 1 11 120

106 0.037 0.3 3 2.2 0.03 32 <0.05 0.37 14 0.09 1.7 78

104 0.039 0.4 2 2.7 0.02 33 <0.05 0.76 12 0.11 1.4 100

107 0.037 0.3 1.6 2.5 0.02 28 <0.05 0.21 10 0.094 1.4 86

114 0.039 0.3 2 2.7 0.02 34 <0.05 0.11 12 0.092 1.5 85

90 0.035 0.3 1.8 2.4 0.02 37 <0.05 0.1 12 0.082 1.5 70

94 0.05 <1 3.3 3.8 <0.1 91 <0.5 3.3 38 0.45 3 150

120 0.05 <1 3.8 4.9 <0.1 110 <0.5 3.8 47 0.48 4 150

160 0.05 0.8 5.1 4.7 0.05 110 <0.1 1.1 55 0.42 4.2 140

160 0.05 <1 5.9 4.4 <0.1 120 <0.5 3.1 59 0.59 5 130

140 0.06 0.8 6.9 3.8 0.06 94 0.2 4.3 66 0.43 5.3 130

83 0.06 <1 3 3.9 <0.1 110 <0.5 4.8 27 0.81 2 150

100 0.06 <1 4.1 4.9 <0.1 100 <0.5 2.3 34 0.48 2 160

83 <0.05 <1 3.3 4.7 <0.1 110 <0.5 1.1 34 0.68 2 170

120 0.06 1 4.7 3.2 <0.1 140 <0.5 2.5 46 0.94 4 130

130 <0.05 1 4.5 4.2 <0.1 140 <0.5 3.2 69 0.81 4 140
<50 <2 <50 <20 9 <5 <50 <20 <20 80 <2 <50 <200
330 <0.5 <10 14 <0.5 <1 180 <5 <5 250 0.6 20 80

120 <0.5 <10 5 3.8 <1 60 <5 <5 100 <0.5 <10 130

170 <0.5 <10 5 3.5 <1 80 <5 <5 81 <0.5 <10 100

120 <0.5 <10 6 6.3 <1 70 <5 <5 80 <0.5 <10 120

190 <2 <50 <20 <2 <5 70 <20 <20 100 <2 <50 <200
170 <0.5 <10 10 4.7 <1 80 <5 <5 140 0.7 <10 100

<50 <2 <50 <20 6 <5 <50 <20 <20 <20 <2 <50 <200

50 <0.5 <10 <5 5.4 <1 <10 <5 <5 12 <0.5 <10 150

80 <0.5 <10 <5 5 <1 10 <5 <5 34 <0.5 <10 100

140 <2 <50 <20 10 <5 <50 <20 <20 60 <2 <50 <200

220 <2 <50 <20 12 <5 70 <20 <20 180 <2 <50 <200

140 <0.5 <10 6 8.5 <1 60 <5 <5 97 0.5 10 160

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R

310 0.06 <1 13 4.7 <0.1 130 <0.5 <0.5 170 0.56 19 94

230 <2 <50 <20 4 <5 <50 <20 <20 80 <2 <50 <200

40 <0.5 <10 <5 2.8 <1 <10 <5 <5 55 <0.5 <10 90

10 <0.5 <10 <5 3.9 <1 <10 <5 <5 <5 <0.5 <10 80

120 <2 <50 <20 2 <5 <50 <20 <20 450 <2 <50 <200

110 <0.05 <1 2 2.3 <0.1 6 <0.5 <0.5 46 0.2 3 100
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Table H.H.2:  Metal Concentrations (µg/g Dry Weight) in Fish Tissue Collected in Koocanusa Reservoir, 2018

Moisture Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Iron Lead

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

April  RG_SC_BT01M_20180425 83.64 <1000 <50 <20 <20 <5 <500 <5 <200 <5 <20 <1000 <5
April  RG_SC_BT03M_20180425 74.10 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_SC_BT04M_20180427 39.41 <200 <10 <5 24 <1 <100 <1 <50 <1 <5 300 4
April  RG_SC_BT05M_20180428 78.74 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_SC_BT06M_20180428 76.11 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_ER_BT01M_20180427 19.34 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_ER_BT02M_20180429 73.82 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_GC_BT01M_20180425 79.02 200 <10 <5 <5 <1 <100 <1 <50 <1 <5 200 <1
April  RG_GC_BT02M_20180427 75.25 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_GC_BT03M_20180428 76.97 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_SC_KO01M_20180425 72.32 <20 <1 <0.5 1.2 <0.1 <10 <0.1 <5 <0.1 1 <20 <0.1
April  RG_SC_KO02M_20180425 75.03 8 <0.1 0.08 0.07 <0.01 <1 <0.01 <0.5 <0.01 1.1 19 0.02
April  RG_SC_KO03M_20180426 71.47 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_SC_KO04M_20180426 74.93 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_ER_KO01M_20180428 56.16 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_ER_KO02M_20180429 20.70 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1

September RG_ER_KO01M_20180901 70.63 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_KO02M_20180901 71.93 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_KO03M_20180901 72.67 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_KO04M_20180901 69.87 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_KO05M_20180901 70.43 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_KO06M_20180901 70.82 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_KO07M_20180901 69.85 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_KO08M_20180901 70.57 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1

April  RG_GC_KO01M_20180427 61.33 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_GC_KO01M_20180901 67.42 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1

Sand Creek April  RG_SC_MW01M_20180427 77.68 <5 <0.2 0.2 0.1 <0.02 <2 <0.02 <1 0.03 1.6 18 <0.02
April  RG_ER_MW01M_20180425 57.94 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_ER_MW02M_20180428 74.77 7 <0.1 0.45 0.1 <0.01 <1 <0.01 <0.5 0.04 1.4 17 <0.01
April  RG_ER_MW03M_20180429 41.05 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
June RG_SC_NSC01M_20180605 77.93 5 <0.1 <0.05 0.17 <0.01 <1 <0.01 <0.5 <0.01 0.8 13 0.05
June RG_SC_NSC02M_20180605 77.47 <2 <0.1 <0.05 0.07 <0.01 <1 <0.01 <0.5 <0.01 0.68 7 0.01
June RG_SC_NSC03M_20180605 78.87 2 <0.1 0.05 0.17 <0.01 <1 <0.01 <0.5 <0.01 0.82 13 0.03
June RG_SC_NSC04M_20180605 79.13 <2 <0.1 <0.05 0.2 <0.01 <1 <0.01 <0.5 <0.01 0.75 9 <0.01
June RG_SC_NSC05M_20180605 78.10 3 <0.1 0.06 0.55 <0.01 <1 <0.01 <0.5 <0.01 0.72 10 0.02
June RG_SC_NSC06M_20180610 78.76 2 <0.1 <0.05 0.15 <0.01 <1 <0.01 <0.5 <0.01 0.63 8 0.04
June RG_SC_NSC07M_20180610 77.19 <2 <0.1 0.06 0.06 <0.01 <1 <0.01 <0.5 <0.01 0.64 8 0.03
June RG_ER_NSC01M_20180606 78.85 <2 <0.1 0.07 0.14 <0.01 <1 <0.01 <0.5 <0.01 0.58 8 0.04
June RG_ER_NSC02M_20180606 79.56 <2 <0.1 0.06 0.32 <0.01 <1 <0.01 <0.5 <0.01 0.69 13 0.05
June RG_ER_NSC03M_20180607 79.31 <2 <0.1 0.09 0.46 <0.01 <1 <0.01 <0.5 <0.01 0.56 10 <0.01
June RG_ER_NSC04M_20180607 77.85 <2 <0.1 0.05 0.18 <0.01 <1 <0.01 <0.5 <0.01 0.62 7 0.02
June RG_ER_NSC05M_20180607 80.22 <2 <0.1 0.07 1.9 <0.01 <1 <0.01 <0.5 <0.01 0.72 9 0.02
June RG_ER_NSC06M_20180607 78.93 <2 <0.1 0.1 0.71 <0.01 <1 <0.01 <0.5 <0.01 0.76 8 0.01

September RG_ER_NSC01M_20180901 75.32 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_NSC02M_20180901 71.3 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_NSC03M_20180901 77.42 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
September RG_ER_NSC04M_20180901 76.65 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1

June RG_GC_NSC01M_20180607 78.92 <2 <0.1 0.07 0.65 <0.01 <1 <0.01 <0.5 <0.01 0.65 8 <0.01
June RG_GC_NSC02M_20180607 78.85 <2 <0.1 0.11 0.44 <0.01 <1 <0.01 <0.5 <0.01 0.73 8 0.04
June RG_GC_NSC03M_20180607 76.66 <2 <0.1 0.07 2.1 <0.01 <1 <0.01 <0.5 <0.01 0.79 8 0.06
April RG_SC_PCC01M_20180424 80.39 5 <0.1 0.16 1.6 <0.01 <1 <0.01 <0.5 0.02 0.99 23 0.05
April RG_SC_PCC02M_20180424 79.17 12 <0.1 0.1 1 <0.01 <1 <0.01 <0.5 0.02 1.1 25 0.09
April RG_SC_PCC03M_20180424 79.25 18 <0.1 0.27 1.4 <0.01 <1 <0.01 <0.5 0.04 2.4 53 0.06
April RG_SC_PCC06M_20180424 79.38 19 <0.1 0.13 1.5 <0.01 <1 0.01 <0.5 0.03 1.1 36 0.08
April RG_SC_PCC07M_20180424 78.55 4 <0.1 0.09 0.56 <0.01 <1 <0.01 <0.5 0.01 1.1 13 0.06
April RG_SC_PCC08M_20180424 79.32 8 <0.1 0.19 1.2 <0.01 <1 <0.01 <0.5 0.02 0.8 25 0.08
April RG_SC_PCC10M_20180424 78.63 4 <0.1 0.19 0.6 <0.01 <1 <0.01 <0.5 0.02 1.8 18 0.03
April RG_SC_PCC11M_20180424 79.00 7 <0.1 0.1 1 <0.01 <1 <0.01 <0.5 0.02 1.1 22 0.04
April RG_SC_PCC13M_20180424 75.22 2 <0.1 0.27 0.78 <0.01 <1 <0.01 <0.5 0.02 2.6 46 0.02
April RG_SC_PCC14M_20180424 77.91 6 <0.1 0.11 0.6 <0.01 <1 <0.01 <0.5 0.01 0.83 14 0.06

Muscle

Sand CreekPeamouth Chub

Bull Trout

Gold Creek

Elk River

Sand Creek

Kokanee

Gold Creek

Elk River

Sand Creek

Mountain Whitefish
Elk River

Gold Creek

Elk River

Sand Creek

Northern Pikeminnow

Tissue Type Sample IDMonthSpecies Area
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Table H.H.2:  Metal Concentrations (µg/g Dry Weight) in Fish Tissue Collected in Koocanusa Reservoir, 2018

Moisture

%

April  RG_SC_BT01M_20180425 83.64
April  RG_SC_BT03M_20180425 74.10
April  RG_SC_BT04M_20180427 39.41
April  RG_SC_BT05M_20180428 78.74
April  RG_SC_BT06M_20180428 76.11
April  RG_ER_BT01M_20180427 19.34
April  RG_ER_BT02M_20180429 73.82
April  RG_GC_BT01M_20180425 79.02
April  RG_GC_BT02M_20180427 75.25
April  RG_GC_BT03M_20180428 76.97
April  RG_SC_KO01M_20180425 72.32
April  RG_SC_KO02M_20180425 75.03
April  RG_SC_KO03M_20180426 71.47
April  RG_SC_KO04M_20180426 74.93
April  RG_ER_KO01M_20180428 56.16
April  RG_ER_KO02M_20180429 20.70

September RG_ER_KO01M_20180901 70.63
September RG_ER_KO02M_20180901 71.93
September RG_ER_KO03M_20180901 72.67
September RG_ER_KO04M_20180901 69.87
September RG_ER_KO05M_20180901 70.43
September RG_ER_KO06M_20180901 70.82
September RG_ER_KO07M_20180901 69.85
September RG_ER_KO08M_20180901 70.57

April  RG_GC_KO01M_20180427 61.33
September RG_GC_KO01M_20180901 67.42

Sand Creek April  RG_SC_MW01M_20180427 77.68
April  RG_ER_MW01M_20180425 57.94
April  RG_ER_MW02M_20180428 74.77
April  RG_ER_MW03M_20180429 41.05
June RG_SC_NSC01M_20180605 77.93
June RG_SC_NSC02M_20180605 77.47
June RG_SC_NSC03M_20180605 78.87
June RG_SC_NSC04M_20180605 79.13
June RG_SC_NSC05M_20180605 78.10
June RG_SC_NSC06M_20180610 78.76
June RG_SC_NSC07M_20180610 77.19
June RG_ER_NSC01M_20180606 78.85
June RG_ER_NSC02M_20180606 79.56
June RG_ER_NSC03M_20180607 79.31
June RG_ER_NSC04M_20180607 77.85
June RG_ER_NSC05M_20180607 80.22
June RG_ER_NSC06M_20180607 78.93

September RG_ER_NSC01M_20180901 75.32
September RG_ER_NSC02M_20180901 71.3
September RG_ER_NSC03M_20180901 77.42
September RG_ER_NSC04M_20180901 76.65

June RG_GC_NSC01M_20180607 78.92
June RG_GC_NSC02M_20180607 78.85
June RG_GC_NSC03M_20180607 76.66
April RG_SC_PCC01M_20180424 80.39
April RG_SC_PCC02M_20180424 79.17
April RG_SC_PCC03M_20180424 79.25
April RG_SC_PCC06M_20180424 79.38
April RG_SC_PCC07M_20180424 78.55
April RG_SC_PCC08M_20180424 79.32
April RG_SC_PCC10M_20180424 78.63
April RG_SC_PCC11M_20180424 79.00
April RG_SC_PCC13M_20180424 75.22
April RG_SC_PCC14M_20180424 77.91

Muscle

Sand CreekPeamouth Chub

Bull Trout

Gold Creek

Elk River

Sand Creek

Kokanee

Gold Creek

Elk River

Sand Creek

Mountain Whitefish
Elk River

Gold Creek

Elk River

Sand Creek

Northern Pikeminnow

Tissue Type Sample IDMonthSpecies Area
Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium Vanadium Zinc

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

<50 <2 <50 <20 2 <5 <50 <20 <20 <20 <2 <50 <200
<10 0.8 <10 <5 1.8 <1 <10 <5 <5 <5 <0.5 <10 <50
20 <0.5 <10 <5 <0.5 <1 <10 <5 <5 6 <0.5 <10 <50

<10 1.1 <10 <5 2 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 1.4 <10 <5 1.3 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 1.1 <10 <5 1.8 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.4 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 1.3 <10 <5 2.7 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 1.9 <10 <5 2 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 1.8 <10 <5 1.9 <1 <10 <5 <5 <5 <0.5 <10 <50
<1 0.41 <1 <0.5 1.8 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 13
0.5 0.31 <0.1 <0.05 2 <0.01 0.3 0.08 <0.05 0.46 <0.005 <0.1 16
<10 <0.5 <10 <5 1.9 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 2 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 2 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.8 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.6 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.5 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.6 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.4 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.7 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.8 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.2 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.6 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.6 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.5 <1 <10 <5 <5 <5 <0.5 <10 <50

1 0.1 <0.2 <0.1 6 <0.02 0.8 <0.1 <0.1 0.1 <0.01 <0.2 18
<10 <0.5 <10 <5 3.5 <1 <10 <5 <5 <5 <0.5 <10 <50
0.8 0.24 <0.1 <0.05 2.2 <0.01 0.7 <0.05 <0.05 0.1 <0.005 <0.1 17
<10 <0.5 <10 <5 3 <1 <10 <5 <5 <5 <0.5 <10 <50
0.5 1.4 <0.1 <0.05 1.7 <0.01 0.2 <0.05 <0.05 0.15 <0.005 <0.1 20
0.2 1.4 <0.1 <0.05 1.3 <0.01 0.1 <0.05 <0.05 <0.05 <0.005 <0.1 18
0.6 1.2 <0.1 <0.05 2.4 <0.01 0.4 <0.05 <0.05 0.19 <0.005 <0.1 32
0.7 0.89 <0.1 <0.05 1.6 <0.01 0.6 <0.05 <0.05 <0.05 <0.005 <0.1 25
1.1 0.63 <0.1 <0.05 2.7 <0.01 1.6 <0.05 <0.05 0.1 <0.005 <0.1 21
0.4 1.6 <0.1 <0.05 2 <0.01 0.2 <0.05 <0.05 0.11 <0.005 <0.1 20
0.2 2.1 <0.1 <0.05 1.6 <0.01 <0.1 <0.05 <0.05 <0.05 <0.005 <0.1 16
0.5 1.2 <0.1 <0.05 4 <0.01 0.3 <0.05 <0.05 <0.05 <0.005 <0.1 18
0.7 1.2 <0.1 <0.05 3.1 <0.01 1 <0.05 <0.05 0.07 <0.005 <0.1 20
0.8 1.1 <0.1 <0.05 2.5 <0.01 1.1 <0.05 <0.05 0.06 <0.005 <0.1 20
0.4 1.6 <0.1 <0.05 4.8 <0.01 0.2 <0.05 <0.05 0.05 <0.005 <0.1 18
0.5 0.91 <0.1 0.11 2.5 <0.01 0.2 <0.05 <0.05 0.06 <0.005 <0.1 21
0.9 0.73 <0.1 <0.05 4.4 <0.01 0.8 <0.05 <0.05 <0.05 <0.005 <0.1 26
<10 1.8 <10 <5 1.6 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 1.6 <10 <5 2.2 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 1.1 <10 <5 2.5 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 0.8 <10 <5 1.4 <1 <10 <5 <5 <5 <0.5 <10 <50
0.6 1.2 <0.1 <0.05 2.9 <0.01 0.3 <0.05 <0.05 <0.05 <0.005 <0.1 22
0.5 0.96 <0.1 <0.05 2.7 <0.01 0.5 <0.05 <0.05 0.06 <0.005 <0.1 24
0.3 2 <0.1 <0.05 1.7 <0.01 0.2 <0.05 <0.05 0.06 <0.005 <0.1 18
1.1 0.71 <0.1 <0.05 2.2 <0.01 3.4 <0.05 <0.05 0.42 <0.005 <0.1 32
1.3 0.8 <0.1 0.16 1.4 <0.01 3.2 <0.05 <0.05 0.4 <0.005 <0.1 22
1.3 0.87 <0.1 <0.05 2 <0.01 1.8 <0.05 <0.05 0.25 <0.005 <0.1 47
1.6 0.53 <0.1 0.06 2.2 <0.01 4.3 <0.05 <0.05 0.32 <0.005 <0.1 34
0.9 0.44 <0.1 <0.05 1.9 <0.01 2.4 <0.05 <0.05 0.11 <0.005 <0.1 22
1.3 0.86 <0.1 0.06 2 <0.01 3 <0.05 <0.05 0.12 <0.005 <0.1 34
0.6 0.55 <0.1 <0.05 1.7 <0.01 0.6 <0.05 <0.05 0.09 <0.005 <0.1 33
1.2 0.53 <0.1 <0.05 1.9 <0.01 3.2 <0.05 <0.05 0.12 <0.005 <0.1 24
0.7 0.34 <0.1 <0.05 1.4 <0.01 0.6 <0.05 <0.05 0.06 <0.005 <0.1 47
1 0.46 <0.1 <0.05 1.7 <0.01 3.2 <0.05 <0.05 0.12 <0.005 <0.1 23
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Table H.H.2:  Metal Concentrations (µg/g Dry Weight) in Fish Tissue Collected in Koocanusa Reservoir, 2018

Moisture Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Iron Lead

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw
Tissue Type Sample IDMonthSpecies Area

April RG_ER_PCC01M_20180425 78.71 <2 <0.1 0.12 1.3 <0.01 <1 <0.01 <0.5 0.02 0.67 15 0.04
April RG_ER_PCC02M_20180425 76.98 5 <0.1 0.08 1.1 <0.01 <1 <0.01 <0.5 0.02 0.68 10 0.01
April RG_ER_PCC03M_20180425 77.81 <2 <0.1 0.15 1 <0.01 <1 <0.01 <0.5 0.02 1.4 18 <0.01
April RG_ER_PCC06M_20180425 78.57 3 <0.1 0.15 0.96 <0.01 <1 <0.01 <0.5 0.01 1.5 17 0.01
April RG_ER_PCC08M_20180426 79.63 3 <0.1 0.1 1.1 <0.01 <1 <0.01 <0.5 0.01 0.92 12 0.01
April RG_ER_PCC09M_20180426 79.32 <2 <0.1 0.1 1.2 <0.01 <1 <0.01 <0.5 0.01 1.2 13 0.03
April RG_ER_PCC11M_20180426 75.70 <5 <0.2 0.1 0.5 <0.02 <2 <0.02 <1 <0.02 1.3 21 0.03
April RG_ER_PCC12M_20180426 80.66 3 <0.1 0.12 1.1 <0.01 <1 <0.01 <0.5 0.01 1.2 20 0.02
April RG_ER_PCC16M_20180426 79.36 6 <0.1 0.21 1.7 <0.01 <1 0.02 <0.5 0.02 1 23 0.03
April RG_ER_PCC17M_20180426 76.65 6 <0.1 0.27 1.1 <0.01 <1 <0.01 <0.5 0.02 2.8 33 0.02
April RG_GC_PCC01M_20180425 76.73 <20 <1 <0.5 0.7 <0.1 <10 <0.1 <5 <0.1 1.1 <20 <0.1
April RG_GC_PCC02M_20180425 76.78 <20 <1 <0.5 1.1 <0.1 <10 <0.1 <5 <0.1 0.8 <20 <0.1
April RG_GC_PCC04M_20180425 77.15 <20 <1 <0.5 0.9 <0.1 <10 <0.1 <5 <0.1 1.6 20 <0.1
April RG_GC_PCC08M_20180425 75.09 40 <1 <0.5 1.4 <0.1 <10 <0.1 <5 <0.1 1.2 40 <0.1
April RG_GC_PCC09M_20180426 77.78 <20 <1 <0.5 1 <0.1 <10 <0.1 <5 <0.1 0.7 <20 <0.1
April RG_GC_PCC11M_20180426 76.94 <20 <1 <0.5 1.4 <0.1 <10 <0.1 <5 <0.1 0.9 20 <0.1
April RG_GC_PCC14M_20180426 74.40 <20 <1 <0.5 0.8 <0.1 <10 <0.1 <5 <0.1 0.9 20 <0.1
April RG_GC_PCC15M_20180426 78.69 <20 <1 <0.5 1.3 <0.1 <10 <0.1 <5 <0.1 0.8 <20 <0.1
April RG_GC_PCC17M_20180426 74.77 <50 <2 <1 1 <0.2 <20 <0.2 <10 <0.2 1 <50 <0.2
April RG_GC_PCC18M_20180426 75.18 <20 <1 <0.5 0.8 <0.1 <10 <0.1 <5 <0.1 1 20 <0.1
April  RG_SC_RT01M_20180427 81.54 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April  RG_SC_RT02M_20180427 75.87 10 <0.1 <0.05 0.17 <0.01 <1 <0.01 <0.5 0.02 1.2 23 <0.01

Elk River September RG_ER_RT01M_20180901 75.06 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April RG_SC_RSC02M_20180424 74.98 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 1.2 <20 <0.1
April RG_SC_RSC04M_20180424 74.87 <20 <1 <0.5 1.3 <0.1 <10 <0.1 <5 <0.1 2.5 30 <0.1
April RG_SC_RSC05M_20180424 76.89 20 <1 <0.5 1.8 <0.1 <10 <0.1 <5 <0.1 1.7 40 <0.1
April RG_SC_RSC06M_20180424 78.66 <20 <1 <0.5 1 <0.1 <10 <0.1 <5 <0.1 2.6 20 <0.1
April RG_SC_RSC09M_20180424 76.41 <20 <1 <0.5 1.7 <0.1 <10 <0.1 <5 <0.1 2.5 30 <0.1
April RG_SC_RSC10M_20180424 76.75 <20 <1 <0.5 1.6 <0.1 <10 <0.1 <5 <0.1 1.4 20 <0.1
April RG_SC_RSC11M_20180426 75.67 <20 <1 <0.5 0.6 <0.1 <10 <0.1 <5 <0.1 1.9 30 0.1
April RG_SC_RSC13M_20180426 76.01 <20 <1 <0.5 0.6 <0.1 <10 <0.1 <5 <0.1 1.2 <20 <0.1
April RG_SC_RSC17M_20180427 74.70 <20 <1 <0.5 1.4 <0.1 <10 <0.1 <5 <0.1 1.2 <20 <0.1
April RG_SC_RSC18M_20180427 77.56 6 <0.2 <0.1 2 <0.02 <2 <0.02 <1 <0.02 2.2 24 <0.02
April RG_ER_RSC01M_20180425 76.30 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 1.1 <20 <0.1
April  RG_ER_RSC07M_20180425 74.87 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 1 <20 <0.1
April RG_ER_RSC08M_20180425 77.14 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 1.1 <20 <0.1
April RG_ER_RSC09M_20180425 77.58 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 2.5 <20 <0.1
April RG_ER_RSC10M_20180425 76.40 <20 <1 <0.5 0.7 <0.1 <10 <0.1 <5 <0.1 1.7 <20 <0.1
April RG_ER_RSC11M_20180425 71.25 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 1.4 20 <0.1
April RG_ER_RSC12M_20180425 74.76 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 0.9 <20 <0.1
April RG_ER_RSC14M_20180425 78.01 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 1.2 <20 <0.1
April RG_ER_RSC15M_20180425 76.27 <20 <1 <0.5 1.1 <0.1 <10 <0.1 <5 <0.1 2.4 30 <0.1
April RG_ER_RSC16M_20180425 78.14 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 1.2 <20 <0.1
April RG_ER_RSC19M_20180425 77.23 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 1.1 <20 <0.1
April RG_GC_RSC02M_20180424 68.96 <20 <1 <0.5 1.2 <0.1 <10 <0.1 <5 <0.1 1.6 30 <0.1
April RG_GC_RSC04M_20180424 69.38 <20 <1 <0.5 1.9 <0.1 <10 <0.1 <5 <0.1 1.8 20 <0.1
April RG_GC_RSC09M_20180426 76.89 <20 <1 <0.5 0.9 <0.1 <10 <0.1 <5 <0.1 2.1 30 <0.1
April RG_GC_RSC16M_20180426 70.41 <20 <1 <0.5 1.9 <0.1 <10 <0.1 <5 <0.1 1.8 30 <0.1
April RG_GC_RSC17M_20180427 76.55 <20 <1 <0.5 1.2 <0.1 <10 <0.1 <5 <0.1 1.7 20 <0.1
April RG_GC_RSC18M_20180427 74.69 <20 <1 <0.5 1.1 <0.1 <10 <0.1 <5 <0.1 1.3 30 <0.1
April RG_GC_RSC19M_20180427 76.27 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 1 <20 <0.1
April RG_GC_RSC20M_20180427 77.81 9 <0.2 0.1 1 <0.02 <2 <0.02 <1 0.02 1.6 28 0.03
April RG_GC_RSC21M_20180427 76.82 <5 <0.2 <0.1 2.2 <0.02 <2 <0.02 <1 0.04 2.6 29 0.04
April RG_GC_RSC24M_20180427 67.22 <20 <1 <0.5 1.2 <0.1 <10 <0.1 <5 <0.1 1.6 30 <0.1
April RG_ER_WCT01M_20180425 61.19 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April RG_ER_WCT02M_20180430 54.49 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
June RG_ER_WCT01M_20180607 77.98 <200 <10 <5 14 <1 <100 <1 <50 <1 <5 <200 <1
April RG_GC_WCT01M_20180425 74.92 300 <10 <5 <5 <1 <100 <1 <50 <1 20 300 <1
April RG_GC_WCT02M_20180425 76.95 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April RG_GC_WCT03M_20180425 66.83 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
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Table H.H.2:  Metal Concentrations (µg/g Dry Weight) in Fish Tissue Collected in Koocanusa Reservoir, 2018

Moisture

%
Tissue Type Sample IDMonthSpecies Area

April RG_ER_PCC01M_20180425 78.71
April RG_ER_PCC02M_20180425 76.98
April RG_ER_PCC03M_20180425 77.81
April RG_ER_PCC06M_20180425 78.57
April RG_ER_PCC08M_20180426 79.63
April RG_ER_PCC09M_20180426 79.32
April RG_ER_PCC11M_20180426 75.70
April RG_ER_PCC12M_20180426 80.66
April RG_ER_PCC16M_20180426 79.36
April RG_ER_PCC17M_20180426 76.65
April RG_GC_PCC01M_20180425 76.73
April RG_GC_PCC02M_20180425 76.78
April RG_GC_PCC04M_20180425 77.15
April RG_GC_PCC08M_20180425 75.09
April RG_GC_PCC09M_20180426 77.78
April RG_GC_PCC11M_20180426 76.94
April RG_GC_PCC14M_20180426 74.40
April RG_GC_PCC15M_20180426 78.69
April RG_GC_PCC17M_20180426 74.77
April RG_GC_PCC18M_20180426 75.18
April  RG_SC_RT01M_20180427 81.54
April  RG_SC_RT02M_20180427 75.87

Elk River September RG_ER_RT01M_20180901 75.06
April RG_SC_RSC02M_20180424 74.98
April RG_SC_RSC04M_20180424 74.87
April RG_SC_RSC05M_20180424 76.89
April RG_SC_RSC06M_20180424 78.66
April RG_SC_RSC09M_20180424 76.41
April RG_SC_RSC10M_20180424 76.75
April RG_SC_RSC11M_20180426 75.67
April RG_SC_RSC13M_20180426 76.01
April RG_SC_RSC17M_20180427 74.70
April RG_SC_RSC18M_20180427 77.56
April RG_ER_RSC01M_20180425 76.30
April  RG_ER_RSC07M_20180425 74.87
April RG_ER_RSC08M_20180425 77.14
April RG_ER_RSC09M_20180425 77.58
April RG_ER_RSC10M_20180425 76.40
April RG_ER_RSC11M_20180425 71.25
April RG_ER_RSC12M_20180425 74.76
April RG_ER_RSC14M_20180425 78.01
April RG_ER_RSC15M_20180425 76.27
April RG_ER_RSC16M_20180425 78.14
April RG_ER_RSC19M_20180425 77.23
April RG_GC_RSC02M_20180424 68.96
April RG_GC_RSC04M_20180424 69.38
April RG_GC_RSC09M_20180426 76.89
April RG_GC_RSC16M_20180426 70.41
April RG_GC_RSC17M_20180427 76.55
April RG_GC_RSC18M_20180427 74.69
April RG_GC_RSC19M_20180427 76.27
April RG_GC_RSC20M_20180427 77.81
April RG_GC_RSC21M_20180427 76.82
April RG_GC_RSC24M_20180427 67.22
April RG_ER_WCT01M_20180425 61.19
April RG_ER_WCT02M_20180430 54.49
June RG_ER_WCT01M_20180607 77.98
April RG_GC_WCT01M_20180425 74.92
April RG_GC_WCT02M_20180425 76.95
April RG_GC_WCT03M_20180425 66.83

Muscle

Westslope Cutthroat 
Trout

Gold Creek

Redside Shiner

Gold Creek

Elk River

Sand Creek

Elk River

Gold Creek

Elk River

Sand Creek
Rainbow Trout

Peamouth Chub

Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium Vanadium Zinc

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

1.5 0.62 <0.1 <0.05 2.1 <0.01 5.7 <0.05 <0.05 0.1 <0.005 <0.1 19
1 0.41 <0.1 <0.05 2.8 <0.01 4.4 <0.05 <0.05 0.19 <0.005 <0.1 36

0.8 0.42 <0.1 <0.05 4.4 <0.01 2.5 <0.05 <0.05 0.05 <0.005 <0.1 42
0.8 0.48 <0.1 <0.05 2 <0.01 2.7 <0.05 <0.05 0.48 <0.005 <0.1 41
0.9 0.52 <0.1 <0.05 2.6 <0.01 3.7 <0.05 <0.05 0.16 <0.005 <0.1 27
1 0.67 <0.1 <0.05 2.7 0.14 4 <0.05 <0.05 0.07 <0.005 <0.1 28

0.4 0.6 <0.2 <0.1 2.4 <0.02 0.4 <0.1 <0.1 <0.1 <0.01 <0.2 28
0.8 0.96 <0.1 <0.05 2.2 <0.01 1.8 <0.05 <0.05 0.1 <0.005 <0.1 28
1.3 1.2 <0.1 <0.05 5 <0.01 6.7 <0.05 <0.05 0.16 <0.005 <0.1 35
0.9 0.37 <0.1 <0.05 1.9 <0.01 1.8 <0.05 <0.05 0.32 <0.005 <0.1 49
<1 0.53 <1 <0.5 1.6 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 30
1 0.54 <1 <0.5 2.1 <0.1 3 <0.5 <0.5 <0.5 <0.05 <1 30

<1 0.69 <1 <0.5 4.5 <0.1 1 <0.5 <0.5 <0.5 <0.05 <1 26
1 0.39 <1 <0.5 2.3 <0.1 3 <0.5 <0.5 <0.5 <0.05 <1 32
1 0.42 <1 <0.5 3.3 <0.1 3 <0.5 <0.5 <0.5 <0.05 <1 21
1 0.48 <1 <0.5 3.4 <0.1 3 <0.5 <0.5 0.6 <0.05 <1 49

<1 0.89 <1 <0.5 1.8 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 23
1 0.62 <1 <0.5 2 <0.1 4 <0.5 <0.5 <0.5 <0.05 <1 43

<2 0.5 <2 <1 4.2 <0.2 2 <1 <1 <1 <0.1 <2 20
1 0.68 <1 <0.5 1.5 <0.1 3 <0.5 <0.5 <0.5 <0.05 <1 29

<10 <0.5 <10 <5 1.8 <1 <10 <5 <5 <5 <0.5 <10 <50
0.8 0.24 <0.1 <0.05 1.4 <0.01 1 <0.05 <0.05 0.2 <0.005 <0.1 16
<10 <0.5 <10 <5 1.2 <1 <10 <5 <5 <5 <0.5 <10 <50

1 0.44 <1 <0.5 1.7 <0.1 1 <0.5 <0.5 1 <0.05 <1 50
1 0.46 <1 <0.5 1.7 <0.1 1 <0.5 <0.5 1.3 <0.05 <1 82
3 0.31 <1 <0.5 2.1 <0.1 9 <0.5 <0.5 <0.5 <0.05 <1 74
1 0.45 <1 <0.5 2.3 <0.1 1 <0.5 <0.5 <0.5 <0.05 <1 70
1 0.29 <1 <0.5 3.3 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 78
2 0.42 <1 <0.5 1.8 <0.1 1 <0.5 <0.5 0.7 <0.05 <1 60
2 0.43 <1 <0.5 1.8 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 71
2 0.42 <1 <0.5 2.2 <0.1 3 <0.5 <0.5 0.7 <0.05 <1 38
3 0.49 <1 <0.5 1.6 <0.1 12 <0.5 <0.5 0.6 <0.05 <1 55
2 0.51 <0.2 <0.1 1.6 <0.02 4.4 <0.1 <0.1 <0.1 <0.01 <0.2 51
1 0.82 <1 <0.5 1.5 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 26
1 0.44 <1 <0.5 2.5 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 24
1 0.84 <1 <0.5 1.7 <0.1 3 <0.5 <0.5 <0.5 <0.05 <1 23
1 0.39 <1 <0.5 2.2 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 30
1 0.28 <1 <0.5 1.8 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 63
1 0.54 <1 <0.5 1.8 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 22
1 0.41 <1 <0.5 1.8 <0.1 3 <0.5 <0.5 <0.5 <0.05 <1 23
1 0.37 <1 <0.5 2.2 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 26
1 0.26 <1 <0.5 3.5 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 85
1 0.37 <1 <0.5 1.8 <0.1 3 <0.5 <0.5 <0.5 <0.05 <1 26

<1 0.37 <1 <0.5 1.6 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 23
1 0.39 <1 <0.5 2.3 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 81
1 0.33 <1 <0.5 2 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 86
1 0.44 <1 <0.5 2.4 <0.1 1 <0.5 <0.5 <0.5 <0.05 <1 60
2 0.28 <1 <0.5 2.5 <0.1 7 <0.5 <0.5 <0.5 <0.05 <1 59
2 0.46 <1 <0.5 2.7 <0.1 4 <0.5 <0.5 <0.5 <0.05 <1 33
2 0.38 <1 <0.5 2.4 <0.1 5 <0.5 <0.5 <0.5 <0.05 <1 64
1 0.46 <1 <0.5 2.8 <0.1 1 <0.5 <0.5 <0.5 <0.05 <1 25

1.7 0.42 <0.2 <0.1 2.6 <0.02 1.9 <0.1 <0.1 0.6 <0.01 <0.2 56
1.7 0.5 <0.2 <0.1 2.1 <0.02 3.6 <0.1 <0.1 0.2 <0.01 <0.2 110
2 0.35 <1 <0.5 2.9 <0.1 3 <0.5 <0.5 <0.5 <0.05 <1 66

<10 <0.5 <10 <5 2.7 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.4 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 8.6 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.6 <1 <10 <5 <5 6 <0.5 <10 <50
<10 <0.5 <10 <5 1.3 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 1.5 <1 <10 <5 <5 <5 <0.5 <10 <50
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Table H.H.2:  Metal Concentrations (µg/g Dry Weight) in Fish Tissue Collected in Koocanusa Reservoir, 2018

Moisture Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Iron Lead

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw
Tissue Type Sample IDMonthSpecies Area

April RG_GC_WCT04M_20180425 75.00 200 <10 <5 <5 <1 <100 <1 <50 <1 6 200 <1
April RG_GC_WCT05M_20180425 14.60 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April RG_GC_WCT06M_20180425 21.13 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April RG_GC_WCT07M_20180425 20.75 <200 <10 <5 6 <1 <100 <1 <50 <1 <5 <200 <1
April RG_GC_WCT08M_20180425 12.92 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1

Sand Creek April  RG_SC_YP01M_20180427 79.90 4 <0.1 <0.05 0.22 <0.01 <1 <0.01 <0.5 0.02 0.77 11 0.01
April  RG_GC_YP01M_20180425 80.16 5 <0.1 <0.05 0.1 <0.01 <1 <0.01 <0.5 0.02 0.93 14 <0.01
April  RG_GC_YP02M_20180425 74.14 2 <0.1 <0.05 0.24 <0.01 <1 <0.01 <0.5 0.03 0.8 12 <0.01
April  RG_GC_YP03M_20180425 65.82 <20 <1 <0.5 0.5 <0.1 <10 <0.1 <5 <0.1 0.7 20 <0.1
April  RG_GC_YP04M_20180425 79.27 13 <0.1 <0.05 0.36 <0.01 <1 <0.01 <0.5 0.02 1.2 23 0.01
April  RG_GC_YP05M_20180425 74.06 3 <0.1 <0.05 0.59 <0.01 <1 <0.01 <0.5 0.02 1 12 <0.01
April  RG_GC_YP06M_20180425 77.86 4 <0.1 <0.05 0.3 <0.01 <1 <0.01 <0.5 0.02 0.86 13 <0.01
April  RG_GC_YP07M_20180425 76.50 <5 <0.2 <0.1 0.2 <0.02 <2 <0.02 <1 <0.02 1.2 13 <0.02
April  RG_GC_YP08M_20180425 74.92 <5 <0.2 <0.1 <0.1 <0.02 <2 <0.02 <1 <0.02 0.8 14 <0.02
April  RG_GC_YP09M_20180425 79.18 5 <0.1 <0.05 0.2 <0.01 <1 <0.01 <0.5 0.02 0.93 14 0.01
June RG_SC_NSC01O_20180605 76.39 7 <0.1 0.12 0.18 <0.01 <1 0.01 <0.5 0.06 3.4 110 0.07
June RG_SC_NSC02O_20180605 74.75 2 <0.1 0.08 0.13 <0.01 <1 <0.01 <0.5 0.04 3.9 90 0.05
June RG_SC_NSC03O_20180605 75.02 5 <0.1 0.08 0.25 <0.01 <1 0.01 <0.5 0.05 4.2 120 0.02
June RG_SC_NSC04O_20180605 73.98 7 <0.1 0.17 0.14 <0.01 <1 <0.01 <0.5 0.04 2.9 100 0.03
June RG_SC_NSC05O_20180605 74.63 4 <0.1 0.18 0.41 <0.01 <1 0.01 <0.5 0.05 3.8 120 0.02
June RG_SC_NSC06O_20180610 77.89 3 <0.1 0.09 0.38 <0.01 <1 0.02 <0.5 0.06 3.5 190 0.14
June RG_SC_NSC07O_20180610 70.90 <2 <0.1 <0.05 0.14 <0.01 <1 <0.01 <0.5 0.03 2.5 68 0.02
June RG_ER_NSC01O_20180606 73.74 2 <0.1 0.13 0.36 <0.01 <1 0.02 <0.5 0.04 2.7 140 0.19
June RG_ER_NSC02O_20180606 74.22 <5 <0.2 0.2 0.4 <0.02 <2 0.02 <1 0.02 4.2 130 0.11
June RG_ER_NSC03O_20180607 79.67 <20 <1 <0.5 1.8 <0.1 <10 <0.1 <5 <0.1 5.2 190 0.3
June RG_ER_NSC04O_20180607 67.68 <2 <0.1 0.12 0.11 <0.01 <1 <0.01 <0.5 0.04 2.8 67 0.01
June RG_ER_NSC05O_20180607 82.36 4 <0.1 0.06 1.4 <0.01 <1 0.02 <0.5 0.07 4.3 280 0.08
June RG_ER_NSC06O_20180607 71.15 <5 <0.2 0.2 9.3 <0.02 <2 <0.02 <1 0.03 3.4 84 0.04
June RG_GC_NSC01O_20180607 75.18 <2 <0.1 0.1 0.87 <0.01 <1 <0.01 <0.5 0.05 3.1 130 0.04
June RG_GC_NSC02O_20180607 76.94 <5 <0.2 0.2 0.8 <0.02 <2 <0.02 <1 0.03 3.4 150 0.06
June RG_GC_NSC03O_20180607 63.78 <2 <0.1 0.07 0.25 <0.01 <1 <0.01 <0.5 0.03 2.8 31 0.01
April RG_SC_PCC01O_20180424 66.39 23 <0.1 0.15 1.7 <0.01 <1 0.01 <0.5 0.1 4.5 110 0.09
April RG_SC_PCC02O_20180424 67.38 24 <0.1 0.08 2.2 <0.01 <1 0.01 <0.5 0.06 3.4 69 0.05
April RG_SC_PCC03O_20180424 66.31 17 <0.1 0.22 1 <0.01 <1 0.02 <0.5 0.08 3.8 100 0.04
April RG_SC_PCC06O_20180424 68.68 10 <0.1 0.1 1.4 <0.01 <1 0.02 <0.5 0.07 4.7 65 0.04
April RG_SC_PCC07O_20180424 72.05 7 <0.1 0.23 1.4 <0.01 <1 0.01 <0.5 0.08 4.1 80 0.06
April RG_SC_PCC08O_20180424 67.82 4 <0.1 0.11 0.93 <0.01 <1 0.01 <0.5 0.07 2.1 76 0.05
April RG_SC_PCC10O_20180424 66.74 6 <0.1 0.39 2 <0.01 <1 0.02 <0.5 0.06 3.9 54 0.06
April RG_SC_PCC11O_20180424 65.36 5 <0.1 0.12 1.5 <0.01 <1 0.01 <0.5 0.08 3.9 56 0.03
April RG_SC_PCC13O_20180424 60.54 4 <0.1 0.36 0.95 <0.01 <1 <0.01 <0.5 0.04 3.4 43 0.02
April RG_SC_PCC14O_20180424 63.05 <2 <0.1 0.24 0.4 <0.01 <1 <0.01 <0.5 0.05 3.2 52 0.02

Elk River April RG_ER_PCC01O_20180425 66.13 2 <0.1 0.13 0.91 <0.01 <1 0.04 <0.5 0.06 4.1 100 0.02

Muscle

Ovary

Westslope Cutthroat 
Trout

Gold Creek

Peamouth Chub
Sand Creek

Gold Creek
Yellow Perch

Gold Creek

Elk River

Sand Creek

Northern Pikeminnow
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Table H.H.2:  Metal Concentrations (µg/g Dry Weight) in Fish Tissue Collected in Koocanusa Reservoir, 2018

Moisture

%
Tissue Type Sample IDMonthSpecies Area

April RG_GC_WCT04M_20180425 75.00
April RG_GC_WCT05M_20180425 14.60
April RG_GC_WCT06M_20180425 21.13
April RG_GC_WCT07M_20180425 20.75
April RG_GC_WCT08M_20180425 12.92

Sand Creek April  RG_SC_YP01M_20180427 79.90
April  RG_GC_YP01M_20180425 80.16
April  RG_GC_YP02M_20180425 74.14
April  RG_GC_YP03M_20180425 65.82
April  RG_GC_YP04M_20180425 79.27
April  RG_GC_YP05M_20180425 74.06
April  RG_GC_YP06M_20180425 77.86
April  RG_GC_YP07M_20180425 76.50
April  RG_GC_YP08M_20180425 74.92
April  RG_GC_YP09M_20180425 79.18
June RG_SC_NSC01O_20180605 76.39
June RG_SC_NSC02O_20180605 74.75
June RG_SC_NSC03O_20180605 75.02
June RG_SC_NSC04O_20180605 73.98
June RG_SC_NSC05O_20180605 74.63
June RG_SC_NSC06O_20180610 77.89
June RG_SC_NSC07O_20180610 70.90
June RG_ER_NSC01O_20180606 73.74
June RG_ER_NSC02O_20180606 74.22
June RG_ER_NSC03O_20180607 79.67
June RG_ER_NSC04O_20180607 67.68
June RG_ER_NSC05O_20180607 82.36
June RG_ER_NSC06O_20180607 71.15
June RG_GC_NSC01O_20180607 75.18
June RG_GC_NSC02O_20180607 76.94
June RG_GC_NSC03O_20180607 63.78
April RG_SC_PCC01O_20180424 66.39
April RG_SC_PCC02O_20180424 67.38
April RG_SC_PCC03O_20180424 66.31
April RG_SC_PCC06O_20180424 68.68
April RG_SC_PCC07O_20180424 72.05
April RG_SC_PCC08O_20180424 67.82
April RG_SC_PCC10O_20180424 66.74
April RG_SC_PCC11O_20180424 65.36
April RG_SC_PCC13O_20180424 60.54
April RG_SC_PCC14O_20180424 63.05

Elk River April RG_ER_PCC01O_20180425 66.13

Muscle

Ovary

Westslope Cutthroat 
Trout

Gold Creek

Peamouth Chub
Sand Creek

Gold Creek
Yellow Perch

Gold Creek

Elk River

Sand Creek

Northern Pikeminnow

Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium Vanadium Zinc

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

<10 <0.5 <10 <5 2 <1 <10 <5 <5 6 <0.5 <10 <50
<10 <0.5 <10 <5 7.3 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 6.3 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 0.7 <1 <10 <5 <5 <5 <0.5 <10 <50
<10 <0.5 <10 <5 2.9 <1 <10 <5 <5 5 <0.5 <10 <50
1.2 0.82 <0.1 <0.05 1.8 <0.01 2.5 <0.05 <0.05 0.09 <0.005 <0.1 32
0.8 0.54 <0.1 <0.05 3.1 <0.01 0.5 <0.05 <0.05 0.14 <0.005 <0.1 24
1.4 0.81 <0.1 <0.05 5.9 <0.01 1.1 <0.05 <0.05 0.14 <0.005 <0.1 24
2 1.2 <1 <0.5 4 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 41

1.2 0.54 <0.1 <0.05 2.7 <0.01 1.3 <0.05 <0.05 0.35 <0.005 <0.1 34
1.6 0.3 <0.1 <0.05 2.4 <0.01 4.1 <0.05 <0.05 0.1 <0.005 <0.1 40
0.9 0.49 <0.1 <0.05 2.7 <0.01 1.6 <0.05 <0.05 0.1 <0.005 <0.1 27
1 0.64 <0.2 <0.1 3.1 <0.02 1.1 <0.1 <0.1 0.1 <0.01 <0.2 34

0.6 0.31 <0.2 <0.1 2.7 <0.02 <0.2 <0.1 <0.1 0.1 <0.01 <0.2 21
1 0.62 <0.1 <0.05 2.9 <0.01 0.7 <0.05 <0.05 0.12 <0.005 <0.1 29

1.7 0.11 0.1 <0.05 16 <0.01 0.2 <0.05 <0.05 0.2 <0.005 <0.1 330
1.5 0.17 <0.1 <0.05 5.4 <0.01 0.3 <0.05 <0.05 0.06 <0.005 <0.1 130
5.3 0.076 0.2 <0.05 9.2 <0.01 1.1 <0.05 <0.05 0.08 <0.005 <0.1 210
6 0.053 0.1 <0.05 5.4 <0.01 0.3 <0.05 <0.05 0.16 <0.005 <0.1 190

2.2 0.033 0.1 <0.05 13 <0.01 0.3 <0.05 <0.05 0.07 <0.005 <0.1 350
1.4 0.12 0.1 <0.05 27 <0.01 0.6 <0.05 0.06 0.08 <0.005 <0.1 320
1.1 0.12 <0.1 <0.05 5.8 <0.01 0.2 <0.05 <0.05 <0.05 <0.005 <0.1 130
1.7 0.065 <0.1 <0.05 16 <0.01 0.2 0.06 <0.05 0.06 <0.005 <0.1 310
0.8 0.07 <0.2 <0.1 19 <0.02 <0.2 <0.1 <0.1 <0.1 <0.01 <0.2 520
2 0.08 <1 <0.5 17 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 670

1.3 0.11 <0.1 <0.05 24 <0.01 0.2 <0.05 <0.05 <0.05 <0.005 <0.1 130
1.6 0.18 <0.1 0.05 26 <0.01 0.9 <0.05 <0.05 0.14 <0.005 <0.1 640
1 0.04 <0.2 <0.1 26 <0.02 <0.2 <0.1 <0.1 <0.1 <0.01 <0.2 500
2 0.1 0.1 <0.05 13 <0.01 0.1 <0.05 <0.05 <0.05 <0.005 <0.1 230

1.1 0.12 <0.2 <0.1 19 <0.02 <0.2 <0.1 <0.1 <0.1 <0.01 <0.2 470
1.9 0.078 <0.1 <0.05 3.6 <0.01 0.2 <0.05 <0.05 <0.05 <0.005 <0.1 88
6.7 0.032 0.1 0.07 11 0.01 0.6 <0.05 <0.05 0.45 0.007 <0.1 100
11 0.041 0.2 <0.05 11 <0.01 0.6 <0.05 <0.05 0.47 <0.005 <0.1 120
6.6 0.044 0.1 <0.05 9 0.02 0.5 <0.05 <0.05 0.26 <0.005 <0.1 110
14 0.03 0.1 0.05 15 0.02 0.6 <0.05 <0.05 0.22 0.008 <0.1 130
14 0.038 0.2 <0.05 12 0.02 0.5 <0.05 <0.05 0.12 <0.005 <0.1 150
7.1 0.059 0.1 <0.05 23 <0.01 0.3 <0.05 <0.05 0.11 0.006 <0.1 130
6.9 0.03 0.1 <0.05 8.4 0.02 0.3 <0.05 <0.05 0.12 <0.005 <0.1 160
12 0.027 0.1 <0.05 9.9 0.02 0.4 <0.05 <0.05 0.07 0.005 <0.1 120
4.9 0.022 <0.1 <0.05 5.9 0.02 0.2 <0.05 <0.05 0.07 <0.005 <0.1 100
6.3 0.022 0.1 <0.05 6.9 0.01 0.3 <0.05 <0.05 0.06 <0.005 <0.1 100
8.3 0.041 0.1 <0.05 8.7 0.01 0.4 <0.05 <0.05 0.08 0.005 <0.1 110
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Table H.H.2:  Metal Concentrations (µg/g Dry Weight) in Fish Tissue Collected in Koocanusa Reservoir, 2018

Moisture Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Iron Lead

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw
Tissue Type Sample IDMonthSpecies Area

April RG_ER_PCC02O_20180425 72.36 5 <0.1 0.24 2.5 <0.01 <1 0.02 <0.5 0.07 4.6 110 0.01
April RG_ER_PCC03O_20180425 64.24 <2 <0.1 0.18 1.4 <0.01 <1 0.01 <0.5 0.06 3.8 54 0.03
April RG_ER_PCC06O_20180425 67.87 4 <0.1 0.37 0.57 <0.01 <1 <0.01 <0.5 0.05 4.3 63 <0.01
April RG_ER_PCC08O_20180426 76.89 8 <0.1 0.12 2.2 <0.01 <1 0.02 <0.5 0.05 2.8 110 0.04
April RG_ER_PCC09O_20180426 66.94 8 <0.1 0.08 0.75 <0.01 <1 0.02 <0.5 0.07 2.8 120 0.02
April RG_ER_PCC11O_20180426 66.57 3 <0.1 0.13 0.59 <0.01 <1 0.02 <0.5 0.06 4.2 73 0.01
April RG_ER_PCC12O_20180426 71.47 3 <0.1 0.08 0.54 <0.01 <1 0.03 <0.5 0.08 4.6 98 0.02
April RG_ER_PCC16O_20180426 67.79 6 <0.1 0.18 0.86 <0.01 <1 0.06 <0.5 0.06 4.5 94 0.01
April RG_ER_PCC17O_20180426 69.40 6 <0.1 0.42 1.7 <0.01 <1 0.02 <0.5 0.07 4.5 75 0.02
April RG_GC_PCC01O_20180427 62.19 <20 <1 <0.5 1 <0.1 <10 <0.1 <5 <0.1 3.6 40 <0.1
April RG_GC_PCC02O_20180425 75.27 <20 <1 <0.5 3.3 <0.1 <10 <0.1 <5 <0.1 4.1 120 <0.1
April RG_GC_PCC04O_20180425 68.53 70 <1 <0.5 2.1 <0.1 <10 <0.1 <5 <0.1 2.5 120 <0.1
April RG_GC_PCC08O_20180425 62.66 <20 <1 <0.5 0.9 <0.1 <10 <0.1 <5 <0.1 2.6 40 <0.1
April RG_GC_PCC09O_20180426 68.00 <20 <1 <0.5 0.9 <0.1 <10 <0.1 <5 0.1 2.8 90 <0.1
April RG_GC_PCC11O_20180426 67.06 <20 <1 <0.5 1.2 <0.1 <10 <0.1 <5 <0.1 3.1 60 <0.1
April RG_GC_PCC14O_20180426 62.05 <20 <1 <0.5 0.9 <0.1 <10 <0.1 <5 <0.1 3.7 70 <0.1
April RG_GC_PCC15O_20180426 65.13 <20 <1 <0.5 1 <0.1 <10 <0.1 <5 <0.1 3 60 <0.1
April RG_GC_PCC17O_20180426 67.97 <20 <1 <0.5 1.5 <0.1 <10 <0.1 <5 <0.1 4 70 <0.1
April RG_GC_PCC18O_20180426 61.96 10 <0.1 0.34 0.53 <0.01 <1 <0.01 <0.5 0.04 3 59 0.02
April RG_SC_RSC02O_20180424 73.09 <20 <1 <0.5 1.8 <0.1 <10 <0.1 <5 <0.1 6.4 120 <0.1
April RG_SC_RSC04O_20180424 73.65 <200 <10 <5 <5 <1 <100 <1 <50 <1 6 <200 <1
April RG_SC_RSC05O_20180424 73.55 20 <1 <0.5 1.9 <0.1 <10 <0.1 <5 <0.1 7.2 140 0.2
April RG_SC_RSC06O_20180424 77.13 <20 <1 <0.5 1.6 <0.1 <10 <0.1 <5 <0.1 3.9 120 <0.1
April RG_SC_RSC09O_20180424 75.48 <200 <10 <5 <5 <1 <100 <1 <50 <1 6 <200 <1
April RG_SC_RSC10O_20180424 75.73 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 5.8 140 <0.1
April RG_SC_RSC11O_20180426 73.54 30 <1 <0.5 1.3 <0.1 <10 <0.1 <5 <0.1 6.8 150 <0.1
April RG_SC_RSC13O_20180426 71.34 6 <0.2 0.5 1.2 <0.02 <2 0.38 <1 0.12 6.1 130 0.05
April RG_SC_RSC17O_20180427 75.65 <20 <1 <0.5 0.8 <0.1 <10 <0.1 <5 <0.1 6.2 130 <0.1
April RG_SC_RSC18O_20180427 74.62 <20 <1 <0.5 2.2 <0.1 <10 <0.1 <5 <0.1 5.1 190 <0.1
April RG_ER_RSC01O_20180425 70.08 <5 <0.2 0.4 0.9 <0.02 <2 <0.02 <1 0.09 5.4 120 <0.02
April RG_ER_RSC07O_20180425 70.29 <20 <1 <0.5 0.8 <0.1 <10 <0.1 <5 <0.1 6.7 130 0.3
April RG_ER_RSC08O_20180425 71.43 <20 <1 <0.5 0.7 <0.1 <10 <0.1 <5 <0.1 8.1 140 <0.1
April RG_ER_RSC09O_20180425 73.49 <20 <1 <0.5 2.2 <0.1 <10 <0.1 <5 0.1 7.4 130 0.1
April RG_ER_RSC10O_20180425 54.60 <200 <10 <5 <5 <1 <100 <1 <50 <1 6 <200 <1
April RG_ER_RSC11O_20180425 73.96 <20 <1 <0.5 1.1 <0.1 <10 <0.1 <5 <0.1 6.3 110 <0.1
April RG_ER_RSC12O_20180425 72.33 <20 <1 <0.5 1.2 <0.1 <10 0.2 <5 <0.1 7.1 140 <0.1
April RG_ER_RSC14O_20180425 74.62 <20 <1 <0.5 1.2 <0.1 <10 <0.1 <5 <0.1 7.8 130 <0.1
April RG_ER_RSC15O_20180425 69.92 <20 <1 <0.5 1.3 <0.1 <10 <0.1 <5 <0.1 5.1 120 <0.1
April RG_ER_RSC16O_20180425 82.15 <200 <10 <5 <5 <1 <100 <1 <50 <1 <5 <200 <1
April RG_ER_RSC19O_20180425 75.19 <20 <1 <0.5 0.9 <0.1 <10 <0.1 <5 <0.1 7 150 <0.1
April RG_GC_RSC02O_20180424 67.81 <20 <1 <0.5 1.1 <0.1 <10 <0.1 <5 <0.1 5.7 120 <0.1
April RG_GC_RSC04O_20180424 67.93 <200 <10 <5 <5 <1 <100 <1 <50 <1 6 <200 <1
April RG_GC_RSC09O_20180426 72.13 80 <1 <0.5 1.4 <0.1 <10 <0.1 <5 0.2 8.3 200 0.1
April RG_GC_RSC16O_20180426 68.19 20 <1 <0.5 1.3 <0.1 <10 <0.1 <5 <0.1 4.2 130 <0.1
April RG_GC_RSC17O_20180427 65.63 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 7.3 120 <0.1
April RG_GC_RSC18O_20180427 72.72 <20 <1 <0.5 1.1 <0.1 <10 <0.1 <5 <0.1 5.4 140 <0.1
April RG_GC_RSC19O_20180427 73.44 <20 <1 <0.5 1.2 <0.1 <10 0.2 <5 <0.1 6.6 180 <0.1
April RG_GC_RSC20O_20180427 69.32 <20 <1 <0.5 0.6 <0.1 <10 <0.1 <5 <0.1 6.4 150 <0.1
April RG_GC_RSC21O_20180427 72.45 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 0.1 5.9 130 <0.1
April RG_GC_RSC24O_20180427 72.78 <20 <1 <0.5 <0.5 <0.1 <10 <0.1 <5 <0.1 6.3 120 <0.1

Sand Creek April  RG_SC_YP01O_20180427 83.37 <2 <0.1 <0.05 0.14 <0.01 <1 <0.01 <0.5 0.04 2.1 29 <0.01
April  RG_GC_YP01O_20180425 81.39 3 <0.1 <0.05 0.26 <0.01 <1 <0.01 <0.5 0.04 2.1 34 <0.01
April  RG_GC_YP02O_20180425 80.89 <2 <0.1 <0.05 0.28 <0.01 <1 <0.01 <0.5 0.1 2.2 37 <0.01
April  RG_GC_YP03O_20180425 81.84 <2 <0.1 <0.05 0.34 <0.01 <1 <0.01 <0.5 0.08 2.3 38 <0.01
April  RG_GC_YP04O_20180425 82.50 <2 <0.1 0.06 0.3 <0.01 <1 <0.01 <0.5 0.05 2.5 33 <0.01
April  RG_GC_YP05O_20180425 83.75 <2 <0.1 <0.05 0.33 <0.01 <1 <0.01 <0.5 0.06 2.2 33 <0.01

Ovary

Gold Creek
Yellow Perch

Peamouth Chub

Elk River

Gold Creek

Gold Creek

Elk River

Sand Creek

Redside Shiner
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Table H.H.2:  Metal Concentrations (µg/g Dry Weight) in Fish Tissue Collected in Koocanusa Reservoir, 2018

Moisture

%
Tissue Type Sample IDMonthSpecies Area

April RG_ER_PCC02O_20180425 72.36
April RG_ER_PCC03O_20180425 64.24
April RG_ER_PCC06O_20180425 67.87
April RG_ER_PCC08O_20180426 76.89
April RG_ER_PCC09O_20180426 66.94
April RG_ER_PCC11O_20180426 66.57
April RG_ER_PCC12O_20180426 71.47
April RG_ER_PCC16O_20180426 67.79
April RG_ER_PCC17O_20180426 69.40
April RG_GC_PCC01O_20180427 62.19
April RG_GC_PCC02O_20180425 75.27
April RG_GC_PCC04O_20180425 68.53
April RG_GC_PCC08O_20180425 62.66
April RG_GC_PCC09O_20180426 68.00
April RG_GC_PCC11O_20180426 67.06
April RG_GC_PCC14O_20180426 62.05
April RG_GC_PCC15O_20180426 65.13
April RG_GC_PCC17O_20180426 67.97
April RG_GC_PCC18O_20180426 61.96
April RG_SC_RSC02O_20180424 73.09
April RG_SC_RSC04O_20180424 73.65
April RG_SC_RSC05O_20180424 73.55
April RG_SC_RSC06O_20180424 77.13
April RG_SC_RSC09O_20180424 75.48
April RG_SC_RSC10O_20180424 75.73
April RG_SC_RSC11O_20180426 73.54
April RG_SC_RSC13O_20180426 71.34
April RG_SC_RSC17O_20180427 75.65
April RG_SC_RSC18O_20180427 74.62
April RG_ER_RSC01O_20180425 70.08
April RG_ER_RSC07O_20180425 70.29
April RG_ER_RSC08O_20180425 71.43
April RG_ER_RSC09O_20180425 73.49
April RG_ER_RSC10O_20180425 54.60
April RG_ER_RSC11O_20180425 73.96
April RG_ER_RSC12O_20180425 72.33
April RG_ER_RSC14O_20180425 74.62
April RG_ER_RSC15O_20180425 69.92
April RG_ER_RSC16O_20180425 82.15
April RG_ER_RSC19O_20180425 75.19
April RG_GC_RSC02O_20180424 67.81
April RG_GC_RSC04O_20180424 67.93
April RG_GC_RSC09O_20180426 72.13
April RG_GC_RSC16O_20180426 68.19
April RG_GC_RSC17O_20180427 65.63
April RG_GC_RSC18O_20180427 72.72
April RG_GC_RSC19O_20180427 73.44
April RG_GC_RSC20O_20180427 69.32
April RG_GC_RSC21O_20180427 72.45
April RG_GC_RSC24O_20180427 72.78

Sand Creek April  RG_SC_YP01O_20180427 83.37
April  RG_GC_YP01O_20180425 81.39
April  RG_GC_YP02O_20180425 80.89
April  RG_GC_YP03O_20180425 81.84
April  RG_GC_YP04O_20180425 82.50
April  RG_GC_YP05O_20180425 83.75

Ovary

Gold Creek
Yellow Perch

Peamouth Chub

Elk River

Gold Creek

Gold Creek

Elk River

Sand Creek

Redside Shiner

Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium Vanadium Zinc

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

16 0.034 0.2 <0.05 16 0.02 0.7 <0.05 <0.05 0.09 <0.005 <0.1 160
4.4 0.024 <0.1 <0.05 18 0.01 0.3 <0.05 <0.05 0.06 <0.005 <0.1 120
11 0.035 0.2 <0.05 10 0.02 0.3 <0.05 <0.05 0.1 <0.005 <0.1 140
14 0.06 0.2 <0.05 20 0.01 0.5 <0.05 <0.05 0.25 <0.005 <0.1 160
6.5 0.035 0.1 <0.05 12 <0.01 0.3 <0.05 <0.05 0.2 <0.005 <0.1 110
10 0.036 0.1 <0.05 9.5 0.02 0.3 <0.05 <0.05 0.08 <0.005 <0.1 120
13 0.077 0.2 <0.05 10 0.01 0.7 <0.05 <0.05 0.1 <0.005 <0.1 150
9.7 0.1 0.2 <0.05 21 0.02 0.4 <0.05 <0.05 0.1 <0.005 <0.1 120
12 0.043 0.2 <0.05 13 0.02 0.4 <0.05 <0.05 0.15 <0.005 <0.1 160
5 <0.05 <1 <0.5 4.5 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 90

19 0.05 <1 1.5 21 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 200
10 0.05 <1 <0.5 16 <0.1 <1 <0.5 <0.5 1.5 <0.05 <1 120
5 <0.05 <1 <0.5 4.7 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 80

10 <0.05 <1 <0.5 22 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 120
6 <0.05 <1 <0.5 9.9 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 110
8 <0.05 <1 <0.5 12 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 100
5 <0.05 <1 <0.5 6.6 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 100

15 <0.05 <1 <0.5 16 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 140
4.7 0.025 <0.1 <0.05 6.5 0.01 0.3 <0.05 <0.05 0.31 <0.005 <0.1 99
7 <0.05 <1 <0.5 11 <0.1 <1 <0.5 <0.5 1.2 <0.05 <1 280

<10 <0.5 <10 <5 21 <1 <10 <5 <5 <5 <0.5 <10 360
9 <0.05 <1 <0.5 16 <0.1 2 <0.5 <0.5 <0.5 <0.05 <1 270

12 <0.05 <1 <0.5 8.2 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 300
<10 <0.5 <10 <5 14 <1 <10 <5 <5 <5 <0.5 <10 250

7 <0.05 <1 <0.5 12 <0.1 <1 <0.5 <0.5 3.2 <0.05 <1 240
9 <0.05 <1 <0.5 27 <0.1 1 <0.5 <0.5 1 <0.05 <1 250

8.3 0.04 <0.2 <0.1 22 <0.02 0.6 <0.1 <0.1 <0.1 <0.01 <0.2 240
14 0.05 <1 <0.5 13 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 240
6 <0.05 <1 <0.5 20 <0.1 <1 <0.5 <0.5 1.2 <0.05 <1 280

7.4 0.04 <0.2 <0.1 22 <0.02 0.6 <0.1 <0.1 <0.1 <0.01 <0.2 220
6 <0.05 <1 <0.5 35 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 240
6 0.08 <1 <0.5 29 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 240
6 <0.05 <1 <0.5 25 <0.1 <1 <0.5 <0.5 1.5 <0.05 <1 270

<10 <0.5 <10 <5 15 <1 <10 <5 <5 <5 <0.5 <10 290
7 <0.05 <1 <0.5 14 <0.1 1 <0.5 <0.5 <0.5 <0.05 <1 220
6 0.05 <1 <0.5 26 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 240
7 <0.05 <1 <0.5 12 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 230

10 <0.05 <1 <0.5 22 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 210
<10 <0.5 <10 <5 16 <1 <10 <5 <5 <5 <0.5 <10 350
10 <0.05 <1 <0.5 9.6 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 210
9 <0.05 <1 <0.5 5.9 <0.1 1 <0.5 <0.5 <0.5 <0.05 <1 220

<10 <0.5 <10 <5 9.2 <1 <10 <5 <5 <5 <0.5 <10 270
11 0.05 <1 <0.5 7.6 <0.1 2 <0.5 <0.5 1.6 <0.05 <1 240
9 <0.05 <1 <0.5 8.6 <0.1 <1 <0.5 <0.5 0.5 <0.05 <1 220
8 <0.05 <1 <0.5 12 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 210

11 <0.05 <1 <0.5 13 <0.1 1 <0.5 <0.5 <0.5 <0.05 <1 200
11 <0.05 <1 <0.5 7.8 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 190
8 <0.05 <1 <0.5 8.2 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 170

12 <0.05 <1 <0.5 20 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 200
13 <0.05 <1 <0.5 17 <0.1 <1 <0.5 <0.5 <0.5 <0.05 <1 180
2.8 0.042 <0.1 <0.05 2.4 <0.01 1.8 <0.05 <0.05 0.06 <0.005 <0.1 79
2.1 0.018 <0.1 <0.05 3.6 <0.01 1.4 <0.05 <0.05 0.07 <0.005 <0.1 74
2.7 0.038 <0.1 <0.05 5.7 <0.01 1.4 <0.05 <0.05 0.06 <0.005 <0.1 76
4.4 0.061 <0.1 <0.05 3.9 <0.01 1.5 <0.05 <0.05 <0.05 <0.005 <0.1 85
2.3 0.025 <0.1 <0.05 3.2 <0.01 1.4 <0.05 <0.05 <0.05 <0.005 <0.1 85
4.1 0.011 <0.1 <0.05 2.9 <0.01 1.5 <0.05 <0.05 <0.05 <0.005 <0.1 81
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Common Name Area Date Tissue Type Result (mg/kg dw)

2008-05-14 Muscle 1.9
2008-05-14 Muscle 1.8

2008-05-14 Muscle 1.4

2008-05-14 Muscle 1.5

2008-05-14 Muscle 1.7

2008-05-14 Muscle 1.8

2008-05-14 Muscle 1.7

2008-05-14 Muscle 1.7

2008-05-14 Muscle <0.1

2008-05-14 Muscle 2.0

2008-05-14 Muscle 1.8

2008-05-14 Muscle 2.0

2008-05-14 Muscle 1.1

2008-05-14 Muscle 1.8

2008-05-14 Muscle 1.7

2008-05-14 Muscle 1.6

2008-05-14 Muscle 1.4

2008-05-14 Muscle 2.0

2008-05-14 Muscle 1.6

2008-05-14 Muscle 2.0

2018-05-08 Filet 2.3

2018-05-08 Filet 2.4

2018-05-08 Filet 2.2

2018-05-08 Filet 2.1

2018-05-08 Filet 3.2

2013-05-14 Muscle 2.9

2013-05-14 Muscle 2.0

2013-05-14 Muscle 2.9

2013-05-14 Muscle 2.2

2013-05-14 Muscle 3.8

2013-09-25 Muscle 2.1

2013-05-14 Muscle 3.5

2013-05-14 Muscle 2.4

2013-05-14 Muscle 2.5

2013-05-14 Muscle 4.0

2013-05-14 Muscle 3.8

2013-05-14 Muscle 2.4

2013-05-14 Muscle 2.9

2013-05-14 Muscle 2.5

2013-05-14 Muscle 2.7

2013-05-14 Muscle 3.0

2013-05-14 Muscle 3.7

2013-05-14 Muscle 3.2

2013-05-14 Muscle 2.5

2013-05-14 Muscle 3.2

2013-05-14 Muscle 2.5

2013-05-14 Muscle 3.4

2013-05-14 Muscle 2.4

2013-09-25 Muscle 2.3

2013-05-14 Muscle 2.6

2013-05-14 Muscle 3.1

Tenmile Creek 2018-05-09 Filet 1.8

2013-05-15 Muscle 2.8

2013-05-15 Muscle 2.2

2013-05-15 Muscle 2.2

2013-05-15 Muscle 2.3

2013-05-15 Muscle 2.5

2013-05-15 Muscle 2.4
Sophie Creek 2017-05-17 Filet 5.0
Young Creek 2016-03-23 Muscle 4.2

Dodge Creek 2016-04-06 Muscle 2.7

Tobacco River 2017-05-17 Filet 3.4

Rexford 2013-05-14 Muscle 5.0

Pinkham Creek 2016-12-02 Filet 1.9

Sutton Creek 2016-03-09 Muscle 3.7

2016-12-02 Filet 5.4

2016-04-01 Muscle 2.6

McGuire Creek 2016-03-25 Muscle 4.1

Burbot

Big Creek

Table H.H.3: Selenium Concentration (mg/kg) in Fish Muscle, Koocanusa Reservoir (Montana), 2008 to 2018  

Tobacco River

Bull Trout

Rexford

McGillivray
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Common Name Area Date Tissue Type Result (mg/kg dw)

Table H.H.3: Selenium Concentration (mg/kg) in Fish Muscle, Koocanusa Reservoir (Montana), 2008 to 2018  

2015-12-23 Muscle 4.1

2015-12-23 Muscle 4.5

Tenmile Creek 2016-01-27 Muscle 4.2

2015-12-04 Muscle 5.4

2016-04-11 Muscle 3.8

2017-02-08 Filet 5.9

2017-02-08 Filet 3.8

2017-02-08 Filet 4.4

2016-12-07 Filet 3.7

2015-12-18 Muscle 3.6

Cripplehorse Creek 2016-12-29 Filet 3.5

Canyon Creek 2016-12-29 Filet 3.9
Young Creek 2018-09-20 Filet 1.4
Murray Creek 2018-09-20 Filet 1.5

2018-09-20 Filet 1.4

2018-09-20 Filet 1.6

2018-09-20 Filet 1.7

2008-09-17 Muscle 2.1

2008-09-17 Muscle 1.3

2008-09-17 Muscle 1.6

2008-09-17 Muscle 1.5

2008-09-17 Muscle 1.5

2008-09-17 Muscle 2.1

2008-09-17 Muscle 2.0

2008-09-17 Muscle 1.9

2008-09-17 Muscle 2.0

2008-09-17 Muscle 1.7

2008-09-17 Muscle 1.8

2008-09-17 Muscle 2.0

2008-09-17 Muscle 1.6

2008-09-17 Muscle 1.9

2008-09-17 Muscle 1.7

2008-09-17 Muscle 1.5

2008-09-17 Muscle 1.5

2008-09-17 Muscle 1.7

2008-09-17 Muscle 1.8

2008-09-17 Muscle 1.5

2018-05-08 Filet 2.0

2018-05-08 Filet 1.8

2018-05-08 Filet 2.4

2018-05-08 Filet 2.0

2018-05-08 Filet 2.0

2013-09-25 Muscle 2.0

2013-09-25 Muscle 2.4

2013-09-25 Muscle 2.1

2013-09-25 Muscle 1.9

2013-09-25 Muscle 2.0

2013-09-25 Muscle 2.4

2013-09-25 Muscle 2.0

2013-09-25 Muscle 1.6

2013-09-25 Muscle 2.0

2013-09-25 Muscle 2.1

2013-09-25 Muscle 2.0

2013-09-25 Muscle 2.1

2013-09-25 Muscle 2.4

2013-09-25 Muscle 1.9

2013-09-25 Muscle 2.2

2013-09-25 Muscle 2.2

Tenmile Creek 2018-05-09 Filet 2.6

2018-09-21 Filet 1.6

2018-09-21 Filet 1.2

2018-09-21 Filet 1.3

2018-09-21 Filet 1.3

2018-09-21 Filet 1.4

2018-09-21 Filet 1.3

2013-05-15 Muscle 2.2

2013-05-15 Muscle 2.3

2013-05-15 Muscle 2.4
2018-09-20 Filet 3.4
2018-09-20 Filet 4.1

Young Creek 2018-09-20 Filet 2.8

Sophie Creek
Largescale Sucker

Tobacco River

Kokanee

Rexford

Barron Creek

Warland Creek

McGillivray

Burbot

Parsnip Creek

Bristow Creek

Fivemile Creek

Warland Creek
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Common Name Area Date Tissue Type Result (mg/kg dw)

Table H.H.3: Selenium Concentration (mg/kg) in Fish Muscle, Koocanusa Reservoir (Montana), 2008 to 2018  

Murray Creek 2018-09-20 Filet 3.8
2018-09-20 Filet 3.6

2018-09-20 Filet 2.7

2018-05-08 Filet 4.4

2018-05-08 Filet 5.3

2018-05-08 Filet 4.7

2018-05-08 Filet 1.4

2018-05-08 Filet 3.9

2018-05-08 Filet 5.1

2018-05-08 Filet 4.9

2018-05-08 Filet 4.5

2018-05-08 Filet 4.2

2018-05-08 Filet 5.3

2018-05-09 Filet 6.2

2018-05-09 Filet 5.1

2018-05-09 Filet 5.3

2018-05-09 Filet 3.1

2018-05-09 Filet 5.9

2018-05-09 Filet 4.6

2018-05-09 Filet 4.5

2018-05-09 Filet 3.7

2018-05-09 Filet 5.3

2018-05-09 Filet 4.7

2018-09-21 Filet 3.4

2018-09-21 Filet 5.4

2018-09-21 Filet 3.3

2018-09-21 Filet 3.9

2018-09-21 Filet 4.8

2018-09-21 Filet 3.8

2018-09-21 Filet 5.1

2018-09-21 Filet 2.9

2018-09-21 Filet 3.8

2018-09-21 Filet 3.5
2017-05-17 Filet 9.9
2017-05-17 Filet 4.3

2017-05-17 Filet 6.4

2017-05-17 Filet 7.8

2017-05-17 Filet 5.4

Sandhill 2017-05-17 Filet 10

2008-05-14 Muscle 3.1

2008-05-14 Muscle 3.2

2008-05-14 Muscle 4.2

2008-05-14 Muscle 2.8

2008-05-14 Muscle 3.6

2008-05-14 Muscle 4.3

2008-05-14 Muscle 3.2

2008-05-14 Muscle 5.1

2008-05-14 Muscle 2.5

2008-05-14 Muscle 2.5

2008-05-14 Muscle 3.2

2008-05-14 Muscle 3.5

2008-05-14 Muscle 3.0

2008-05-14 Muscle 4.4

2017-05-17 Filet 7.9

2017-05-17 Filet 6.8

2013-05-14 Muscle 5.9

2013-05-14 Muscle 5.7

2013-05-14 Muscle 6.0

2013-05-14 Muscle 6.7

2013-05-14 Muscle 3.6

2013-05-14 Muscle 6.6

2013-05-14 Muscle 5.3

2013-05-14 Muscle 5.9

2013-05-14 Muscle 5.5

2013-05-14 Muscle 5.3

2013-05-14 Muscle 6.0

2013-05-14 Muscle 6.4

2013-05-14 Muscle 5.8

2013-05-14 Muscle 1.5

2013-05-14 Muscle 4.9

2018-05-08 Filet 4.8

Sophie Creek

Tobacco River

Rexford

Longnose Sucker

Largescale Sucker

Tobacco River

Rexford

Tenmile Creek

Barron Creek

Warland Creek

Jackson Creek

Canyon Creek 
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Common Name Area Date Tissue Type Result (mg/kg dw)

Table H.H.3: Selenium Concentration (mg/kg) in Fish Muscle, Koocanusa Reservoir (Montana), 2008 to 2018  

2018-05-08 Filet 4.5

2018-05-08 Filet 4.2

2018-05-08 Filet 4.7

2018-05-08 Filet 5.0

2018-05-08 Filet 4.1

2018-05-08 Filet 5.3

2018-05-08 Filet 4.6

2018-05-08 Filet 5.4

2018-05-08 Filet 5.0

2018-05-09 Filet 4.5

2018-05-09 Filet 5.9

2018-05-09 Filet 3.2

2018-05-09 Filet 5.3

2013-05-15 Muscle 5.6

2013-05-15 Muscle 4.4

2013-05-15 Muscle 6.3

2013-05-15 Muscle 5.0

2013-05-15 Muscle 4.6

2013-05-15 Muscle 6.4

2013-05-15 Muscle 6.2

2013-05-15 Muscle 6.0

2013-05-15 Muscle 5.1

2013-05-15 Muscle 5.1

2013-05-15 Muscle 6.8

2013-05-15 Muscle 6.0

2013-05-15 Muscle 4.8

2013-05-15 Muscle 6.5

2013-05-15 Muscle 5.8

Canyon Creek 2018-09-21 Filet 3.9
2008-05-14 Muscle 2.0
2008-05-14 Muscle 2.9

2018-09-21 Filet 2.3

2018-09-21 Filet 1.8

2018-09-21 Filet 2.3

2018-09-21 Filet 4.7

2018-09-21 Filet 1.4

2018-09-21 Filet 3.2

2018-09-21 Filet 2.7

2018-09-21 Filet 3.2

2018-09-21 Filet 2.4

2018-09-21 Filet 1.7
2018-09-20 Filet 1.7
2018-09-20 Filet 2.0

2018-09-20 Filet 2.5

2018-09-20 Filet 1.1

Murray Creek 2018-09-20 Filet 1.8

2018-09-20 Filet 1.7

2018-09-20 Filet 1.3

2018-09-20 Filet 1.9

2018-09-20 Filet 2.0

2018-09-20 Filet 0.90

2008-05-14 Muscle 1.3

2008-05-14 Muscle 1.0

2008-05-14 Muscle 1.4

2008-05-14 Muscle 1.0

2008-05-14 Muscle 1.2

2008-05-14 Muscle 1.1

2008-05-14 Muscle 1.2

2008-05-14 Muscle 1.2

2008-05-14 Muscle 1.9

2008-05-14 Muscle 1.9

2008-05-14 Muscle 1.7

2008-05-14 Muscle 1.2

2008-05-14 Muscle 1.3

2008-05-14 Muscle 1.3

2008-05-14 Muscle 1.5

2008-05-14 Muscle 1.2

2008-05-14 Muscle 1.3

2008-05-14 Muscle 1.0

2008-05-14 Muscle 1.1

2008-05-14 Muscle 1.6

Northern Pikeminnow

Young Creek

Tobacco River

Sandhill

Mountain Whitefish

Tobacco River

Warland Creek

Jackson Creek

Canyon Creek 

Longnose Sucker

Rexford

Tenmile Creek

McGillivray
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Common Name Area Date Tissue Type Result (mg/kg dw)

Table H.H.3: Selenium Concentration (mg/kg) in Fish Muscle, Koocanusa Reservoir (Montana), 2008 to 2018  

2018-05-08 Filet 1.4

2018-05-08 Filet 1.3

2018-05-08 Filet 1.1

2018-05-08 Filet 1.9

2018-05-08 Filet 1.6

2018-05-08 Filet 1.6

2018-05-08 Filet 1.4

2018-05-08 Filet 1.1

2018-05-08 Filet 1.4

2018-05-08 Filet 1.4

2013-05-14 Muscle 1.8

2013-05-14 Muscle 1.8

2013-05-14 Muscle 1.3

2013-05-14 Muscle 1.5

2013-05-14 Muscle 1.5

2013-05-14 Muscle 2.3

2013-05-14 Muscle 2.3

2013-05-14 Muscle 2.3

2013-05-14 Muscle 1.9

2013-05-14 Muscle 2.4

2013-05-14 Muscle 1.7

2013-05-14 Muscle 1.5

2013-05-14 Muscle 1.7

2013-05-14 Muscle 1.8

2013-05-14 Muscle 2.0

2018-05-09 Filet 1.3

2018-05-09 Filet 1.6

2018-05-09 Filet 1.3

2018-05-09 Filet 1.2

2018-05-09 Filet 1.6

2018-05-09 Filet 1.7

2018-05-09 Filet 1.2

2018-05-09 Filet 1.1

2018-05-09 Filet 1.1

2018-05-09 Filet 1.1

2018-09-21 Filet 2.2

2018-09-21 Filet 3.0

2018-09-21 Filet 2.0

2018-09-21 Filet 1.7

2018-09-21 Filet 1.1

2018-09-21 Filet 1.7

2013-05-15 Muscle 1.6

2013-05-15 Muscle 1.9

2013-05-15 Muscle 1.5

2013-05-15 Muscle 1.9

2013-05-15 Muscle 2.3

2013-05-15 Muscle 1.5

2013-05-15 Muscle 1.7

2013-05-15 Muscle 1.9

2013-05-15 Muscle 1.7

2013-05-15 Muscle 1.7

Jackson Creek 2018-09-21 Filet 2.1

2018-09-21 Filet 2.5

2018-09-21 Filet 1.1

2018-09-21 Filet 2.9
2018-09-20 Filet 2.8
2018-09-20 Filet 1.7

2018-09-20 Filet 1.5

2018-09-20 Filet 1.6

Murray Creek 2018-09-20 Filet 2.0

2008-05-14 Muscle 2.3

2008-05-14 Muscle 1.8

2008-05-14 Muscle 2.6

2008-05-14 Muscle 3.5

2008-05-14 Muscle 2.7

2008-05-14 Muscle 3.1

2008-05-14 Muscle 2.7

2008-05-14 Muscle 1.9

2008-05-14 Muscle 2.8

2008-05-14 Muscle 1.9

Young Creek

Northern Pikeminnow

McGillivray

Warland Creek

Barron Creek

Tenmile Creek

Rexford

Canyon Creek 

Peamouth Chub

Tobacco River

Sandhill
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Common Name Area Date Tissue Type Result (mg/kg dw)

Table H.H.3: Selenium Concentration (mg/kg) in Fish Muscle, Koocanusa Reservoir (Montana), 2008 to 2018  

2008-05-14 Muscle 2.9

2008-05-14 Muscle 4.2

2008-05-14 Muscle 2.9

2008-05-14 Muscle 3.2

2008-05-14 Muscle 4.2

2008-05-14 Muscle 2.9

2008-05-14 Muscle 1.7

2008-05-14 Muscle 3.7

2008-05-14 Muscle 3.3

2008-05-14 Muscle 4.6

2018-09-20 Filet 1.5

2018-09-20 Filet 1.8

2018-09-20 Filet 1.5

2018-09-20 Filet 1.8

2018-09-20 Filet 1.7

2013-05-14 Muscle 6.7

2013-05-14 Muscle 3.3

2013-05-14 Muscle 5.0

2013-05-14 Muscle 2.8

2013-05-14 Muscle 6.8

2013-05-14 Muscle 8.4

2013-05-14 Muscle 5.4

2013-05-14 Muscle 3.3

2013-05-14 Muscle 2.7

2013-05-14 Muscle 8.0

2013-05-14 Muscle 4.7

2013-05-14 Muscle 4.7

2013-05-14 Muscle 3.0

2013-05-14 Muscle 4.1

2013-05-14 Muscle 4.8

2018-05-08 Filet 2.4

2018-05-08 Filet 1.9

2018-05-08 Filet 2.3

2018-05-08 Filet 2.7

2018-05-08 Filet 2.2

2018-05-08 Filet 2.0

2018-05-08 Filet 2.6

2018-05-08 Filet 3.5

2018-05-08 Filet 2.5

2018-05-08 Filet 3.2

2018-05-09 Filet 2.0

2018-05-09 Filet 2.3

2018-05-09 Filet 2.7

2018-05-09 Filet 2.8

2018-05-09 Filet 2.5

2018-05-09 Filet 2.3

2018-05-09 Filet 1.9

2018-05-09 Filet 2.0

2018-05-09 Filet 2.2

2018-05-09 Filet 2.2

2018-09-21 Filet 1.8

2018-09-21 Filet 1.9

2018-09-21 Filet 2.7

2018-09-21 Filet 1.8

2018-09-21 Filet 1.5

2018-09-21 Filet 1.7

2013-05-15 Muscle 2.6

2013-05-15 Muscle 3.3

2013-05-15 Muscle 3.0

2013-05-15 Muscle 2.7

2013-05-15 Muscle 2.7

2013-05-15 Muscle 3.4

2013-05-15 Muscle 2.5

2013-05-15 Muscle 3.3

2013-05-15 Muscle 2.7

2013-05-15 Muscle 3.2

2013-05-15 Muscle 2.1

2013-05-15 Muscle 3.0

2013-05-15 Muscle 4.8

2013-05-15 Muscle 4.3

Peamouth Chub

Warland Creek

Barron Creek

Tenmile Creek

Rexford

Tobacco River

McGillivray
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Common Name Area Date Tissue Type Result (mg/kg dw)

Table H.H.3: Selenium Concentration (mg/kg) in Fish Muscle, Koocanusa Reservoir (Montana), 2008 to 2018  

McGillivray 2013-05-15 Muscle 3.0

Jackson Creek 2018-09-21 Filet 1.3

2018-09-21 Filet 1.9

2018-09-21 Filet 1.7

2018-09-21 Filet 1.8
2016-05-17 Muscle 4.1
2016-05-17 Muscle 2.9

2016-05-17 Muscle 4.7

2016-05-17 Muscle 1.9

2016-05-17 Muscle 2.2

2016-05-17 Muscle 2.8

2017-09-22 Muscle 1.5

2017-09-22 Muscle 1.9

2016-05-16 Muscle 2.6

2016-05-17 Muscle 3.5

2016-05-17 Muscle 3.4

2017-05-17 Filet 1.9

2017-09-22 Filet 2.0

2018-09-20 Filet 1.6

2016-05-17 Muscle 2.1

2017-05-17 Filet 2.8

2017-09-22 Muscle 3.2

2017-09-22 Muscle 3.5

2016-05-16 Muscle 2.9

2016-05-17 Muscle 2.1

2016-05-16 Muscle 2.2

2016-05-17 Muscle 2.2

2008-05-14 Muscle 1.5

2008-05-14 Muscle 1.6

2017-05-17 Filet 1.7

2017-09-22 Filet 3.8

2013-05-14 Muscle 3.1

2013-09-25 Muscle 2.9

2016-05-16 Muscle 2.9

2016-05-16 Muscle 3.6

2013-05-14 Muscle 2.7

2013-05-14 Muscle 1.9

2013-05-14 Muscle 2.8

2013-05-14 Muscle 2.4

2013-09-25 Muscle 2.5

2013-05-14 Muscle 4.1

2013-09-25 Muscle 1.9

2013-09-25 Muscle 2.2

2013-05-14 Muscle 3.2

2013-09-25 Muscle 2.5

2017-09-22 Filet 6.3

2018-05-08 Filet 2.0

2018-05-08 Filet 1.7

2018-05-08 Filet 2.2

2016-05-17 Muscle 3.3

2016-05-16 Muscle 4.0

2016-05-16 Filet 2.9

2016-05-16 Filet 3.6

2017-05-17 Filet 3.0

2018-09-21 Filet 1.4

2018-09-21 Filet 1.4

2018-09-21 Filet 2.0
Rexford 2018-05-08 Filet 2.4

2018-05-09 Filet 5.0

2018-05-09 Filet 3.4

2018-05-09 Filet 4.1

2018-05-09 Filet 5.9

2018-05-09 Filet 2.9

2018-05-09 Filet 4.7

2018-05-09 Filet 4.0

2018-05-09 Filet 2.6

2018-05-09 Filet 7.0

2018-05-09 Filet 5.9
2017-09-21 Muscle 4.7
2016-05-17 Muscle 7.6

2016-05-17 Muscle 2.4

Redside Shiner
Tenmile Creek

Westslope Cutthroat Trout Sophie Creek

Rainbow Trout

Rexford

Tobacco River

Dodge Creek

Sandhill

Young Creek

Sophie Creek

Jackson Creek

Black Lake

Peamouth Chub

Canyon Creek 
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Common Name Area Date Tissue Type Result (mg/kg dw)

Table H.H.3: Selenium Concentration (mg/kg) in Fish Muscle, Koocanusa Reservoir (Montana), 2008 to 2018  

2016-05-17 Muscle 7.0
2017-09-21 Filet 1.4

Dodge Creek 2017-05-17 Filet 4.5

2013-09-25 Muscle 1.4

2013-05-14 Muscle 6.1

2018-05-08 Filet 6.3

2018-05-09 Filet 1.7

2018-05-09 Filet 3.3
Sandhill 2017-05-17 Filet 4.4

2016-09-15 Filet 2.7

2017-05-17 Filet 6.3

2017-05-17 Filet 5.7

2017-05-17 Filet 5.9

2017-05-17 Filet 4.6

2017-05-17 Filet 5.7

Black Lake 2017-05-17 Filet 5.4

Westslope Cutthroat Trout

Tenmile Creek

Rexford

Sophie Creek

Yellow Perch Tobacco River
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Common Name Area Date Tissue Type
Result 

(mg/kg dw)
Pinkham Creek 12-2-16 Gonads 5.2

Fivemile Creek 2-8-17 Gonads 3.8

Cripplehorse Creek 12-29-16 Gonads 6.3

Young Creek 9-20-18 Gonads 5.6

Murray Creek 9-20-18 Gonads 3.9

9-17-08 Gonads or Ovary 2.9

9-17-08 Gonads or Ovary 4.9

9-17-08 Gonads or Ovary 3.0

9-17-08 Gonads or Ovary 4.3

9-17-08 Gonads or Ovary 3.4

9-17-08 Gonads or Ovary 3.1

9-17-08 Gonads or Ovary 3.5

9-17-08 Gonads or Ovary 3.6

9-17-08 Gonads or Ovary 3.5

9-17-08 Gonads or Ovary 4.3

9-17-08 Gonads or Ovary 4.4

9-17-08 Gonads or Ovary 3.3

9-17-08 Gonads or Ovary 4.0

9-17-08 Gonads or Ovary 3.6

9-17-08 Gonads or Ovary 3.4

9-17-08 Gonads or Ovary 3.8

9-17-08 Gonads or Ovary 3.1

9-17-08 Gonads or Ovary 4.7

9-17-08 Gonads or Ovary 3.0

9-17-08 Gonads or Ovary 3.7

9-20-18 Gonads 4.0

9-20-18 Gonads 4.9

9-20-18 Gonads 6.0

9-25-13 Gonads or Ovary 3.8

9-25-13 Gonads or Ovary 4.2

9-25-13 Gonads or Ovary 3.2

9-25-13 Gonads or Ovary 5.1

9-25-13 Gonads or Ovary 3.5

9-25-13 Gonads or Ovary 3.1

9-25-13 Gonads or Ovary 3.8

9-25-13 Gonads or Ovary 3.3

9-25-13 Gonads or Ovary 3.7

9-25-13 Gonads or Ovary 3.3

Barron Creek 9-21-18 Gonads 3.3

9-21-18 Gonads 2.8

9-21-18 Gonads 7.8

9-21-18 Gonads 3.4

9-21-18 Gonads 4.1

5-8-18 Gonads 6.7

5-8-18 Gonads 6.2

5-8-18 Gonads 5.7

5-8-18 Gonads 1.6

5-8-18 Gonads 6.3

5-8-18 Gonads 6.0

5-8-18 Gonads 7.0

5-8-18 Gonads 5.8

5-8-18 Gonads 7.0

5-9-18 Gonads 7.6

5-9-18 Gonads 4.2

5-17-17 Gonads 7.1

5-17-17 Gonads 21

5-17-17 Gonads 10

Sandhill 5-17-17 Gonads 14

5-14-08 Gonads or Ovary 5.6

5-14-08 Gonads or Ovary 4.1

5-14-08 Gonads or Ovary 5.6

5-14-08 Gonads or Ovary 4.0

5-8-18 Gonads 6.0

5-8-18 Gonads 6.6

Tenmile Creek 5-9-18 Gonads 6.6

McGillivray 5-15-13 Gonads or Ovary 6.9

9-21-18 Gonads 5.2

9-21-18 Gonads 9.6

Jackson Creek 9-21-18 Gonads 7.9

Canyon Creek 9-21-18 Gonads 6.1

Tobacco River

Rexford

Warland Creek

Rexford

Tenmile Creek

Sophie Creek

Tobacco River

Rexford

Warland Creek

Longnose Sucker

Mountain Whitefish

Table H.H.4: Selenium Concentration (mg/kg) in Fish Gonad, Koocanusa Reservoir (Montana), 2008 to 2018

Burbot

Largescale Sucker

Kokanee
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Common Name Area Date Tissue Type
Result 

(mg/kg dw)

Table H.H.4: Selenium Concentration (mg/kg) in Fish Gonad, Koocanusa Reservoir (Montana), 2008 to 2018

5-14-08 Gonads or Ovary 2.5

5-14-08 Gonads or Ovary 3.5

5-14-08 Gonads or Ovary 2.9

5-14-08 Gonads or Ovary 5.5

5-14-08 Gonads or Ovary 3.2

5-14-08 Gonads or Ovary 2.8

5-14-08 Gonads or Ovary 4.2

5-14-08 Gonads or Ovary 3.6

5-14-08 Gonads or Ovary 4.2

5-14-08 Gonads or Ovary 3.5

5-14-08 Gonads or Ovary 2.7

5-14-08 Gonads or Ovary 5.9

5-14-08 Gonads or Ovary 2.8

5-14-08 Gonads or Ovary 2.7

5-14-08 Gonads or Ovary 3.0

5-14-08 Gonads or Ovary 3.7

5-14-08 Gonads or Ovary 3.6

5-14-08 Gonads or Ovary 4.9

5-14-13 Gonads or Ovary 8.1

5-14-13 Gonads or Ovary 2.7

5-14-13 Gonads or Ovary 2.4

5-14-13 Gonads or Ovary 4.7

5-14-13 Gonads or Ovary 5.0

5-14-13 Gonads or Ovary 6.0

5-14-13 Gonads or Ovary 4.1

5-14-13 Gonads or Ovary 3.2

5-14-13 Gonads or Ovary 4.3

5-14-13 Gonads or Ovary 3.2

5-14-13 Gonads or Ovary 4.4

5-14-13 Gonads or Ovary 3.4

5-14-13 Gonads or Ovary 5.3

5-8-18 Gonads 4.6

5-8-18 Gonads 5.5

5-8-18 Gonads 3.5

5-8-18 Gonads 3.9

5-8-18 Gonads 2.4

5-8-18 Gonads 6.7

5-8-18 Gonads 3.5

5-8-18 Gonads 2.2

5-8-18 Gonads 2.7

5-8-18 Gonads 2.3

5-9-18 Gonads 3.0

5-9-18 Gonads 3.0

5-9-18 Gonads 3.1

5-9-18 Gonads 3.8

5-9-18 Gonads 1.8

5-9-18 Gonads 2.5

5-9-18 Gonads 2.9

5-9-18 Gonads 3.4

5-15-13 Gonads or Ovary 3.3

5-15-13 Gonads or Ovary 2.7

5-15-13 Gonads or Ovary 3.9

5-15-13 Gonads or Ovary 2.8

5-15-13 Gonads or Ovary 4.7

5-15-13 Gonads or Ovary 4.2

5-15-13 Gonads or Ovary 2.8

5-15-13 Gonads or Ovary 2.8

5-15-13 Gonads or Ovary 3.5

5-14-08 Gonads or Ovary 6.1

5-14-08 Gonads or Ovary 5.8

5-14-08 Gonads or Ovary 7.3

5-14-08 Gonads or Ovary 6.7

5-14-08 Gonads or Ovary 8.2

5-14-08 Gonads or Ovary 6.7

5-14-08 Gonads or Ovary 12

5-14-08 Gonads or Ovary 11

5-14-08 Gonads or Ovary 5.7

5-14-08 Gonads or Ovary 11

5-14-08 Gonads or Ovary 7.1

5-14-08 Gonads or Ovary 5.8

Tobacco River

Tobacco River

Rexford

Tenmile Creek

McGillivray

Northern Pikeminnow

Peamouth Chub
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Common Name Area Date Tissue Type
Result 

(mg/kg dw)

Table H.H.4: Selenium Concentration (mg/kg) in Fish Gonad, Koocanusa Reservoir (Montana), 2008 to 2018

5-14-08 Gonads or Ovary 7.7

5-14-08 Gonads or Ovary 4.0

5-14-08 Gonads or Ovary 5.0

5-14-08 Gonads or Ovary 8.3

5-14-08 Gonads or Ovary 9.0

5-14-08 Gonads or Ovary 7.3

5-14-08 Gonads or Ovary 4.7

5-14-08 Gonads or Ovary 7.3

5-14-13 Gonads or Ovary 9.0

5-14-13 Gonads or Ovary 6.3

5-14-13 Gonads or Ovary 9.7

5-14-13 Gonads or Ovary 7.9

5-14-13 Gonads or Ovary 6.7

5-14-13 Gonads or Ovary 12

5-14-13 Gonads or Ovary 8.2

5-14-13 Gonads or Ovary 9.2

5-14-13 Gonads or Ovary 7.1

5-14-13 Gonads or Ovary 6.7

5-14-13 Gonads or Ovary 7.3

5-14-13 Gonads or Ovary 11

5-14-13 Gonads or Ovary 15

5-14-13 Gonads or Ovary 6.2

5-14-13 Gonads or Ovary 7.2

5-8-18 Gonads 7.5

5-8-18 Gonads 6.4

5-8-18 Gonads 6.5

5-8-18 Gonads 6.4

5-8-18 Gonads 5.6

5-8-18 Gonads 8.2

5-8-18 Gonads 13

5-8-18 Gonads 11

5-8-18 Gonads 6.6

5-8-18 Gonads 8.2

5-9-18 Gonads 7.5

5-9-18 Gonads 18

5-9-18 Gonads 11

5-9-18 Gonads 8.7

5-9-18 Gonads 8.8

5-9-18 Gonads 13

5-9-18 Gonads 6.6

5-9-18 Gonads 9.1

5-9-18 Gonads 4.1

5-9-18 Gonads 7.4

5-15-13 Gonads or Ovary 11

5-15-13 Gonads or Ovary 8.1

5-15-13 Gonads or Ovary 12

5-15-13 Gonads or Ovary 12

5-15-13 Gonads or Ovary 8.4

5-15-13 Gonads or Ovary 22

5-15-13 Gonads or Ovary 5.4

5-15-13 Gonads or Ovary 7.3

5-15-13 Gonads or Ovary 7.6

5-15-13 Gonads or Ovary 9.6

5-15-13 Gonads or Ovary 8.7

5-15-13 Gonads or Ovary 12

5-15-13 Gonads or Ovary 5.8

5-15-13 Gonads or Ovary 9.1

5-15-13 Gonads or Ovary 5.5

Rainbow Trout Rexford 5-14-13 Gonads or Ovary 4.7

5-9-18 Gonads 26

5-9-18 Gonads 15

5-9-18 Gonads 21

Dodge Creek 5-17-17 Gonads 12

Rexford 5-14-13 Gonads or Ovary 10

Yellow Perch Sandhill 5-17-17 Gonads 5.6

McGillivray

Peamouth Chub

Tobacco River

Tenmile Creek

Rexford

Tenmile Creek

Redside Shiner

Westslope Cutthroat Trout
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Station Date Wet/Dry Weight
Selenium

(µg/g)
2016-07-26 Wet 0.24
2016-08-16 Wet 0.282
2016-09-20 Wet 0.176
2016-09-20 Wet 0.107
2016-07-26 Wet 0.2
2016-08-16 Wet 0.262
2017-07-25 Dry 0.153
2017-08-28 Dry 3.26
2017-09-26 Dry 3.28
2017-07-25 Dry 0.162
2017-08-28 Dry 1.96
2017-09-26 Dry 4.23
2018-04-24 Dry 0.471
2018-05-22 Dry 2.57
2018-06-12 Dry 1.03
2018-07-10 Dry 1.66
2018-04-24 Dry 1.05
2018-05-22 Dry 1.67
2018-06-12 Dry 0.693
2018-07-10 Dry 0.942
2018-08-28 Dry 2.8
2018-08-28 Dry 2.46
2018-10-23 Dry 4.38
2016-07-26 Wet 0.17
2016-08-16 Wet 0.266
2016-09-20 Wet 0.059
2017-07-25 Dry 0.178
2017-08-28 Dry 1.82
2017-09-26 Dry 3.46
2018-04-24 Dry 0.978
2018-05-22 Dry 1.91
2018-06-12 Dry 0.697
2018-07-10 Dry 0.924
2018-08-28 Dry 2
2018-10-23 Dry 3.15
2016-07-26 Wet 0.19
2016-08-16 Wet 0.241
2016-09-20 Wet 0.097
2017-07-25 Dry 0.29
2017-08-28 Dry 2.33
2017-09-26 Dry 2.46
2018-04-24 Dry 1.02
2018-05-22 Dry 1.5
2018-06-12 Dry 0.341
2018-07-10 Dry 1.02
2018-08-28 Dry 1.82
2018-10-23 Dry 2.98
2018-10-23 Dry 3.04

Table H.H.5:  Selenium Concentration (mg/kg) in 
Zooplankton, Koocanusa Reservoir (Montana), 2016 to 2018

International Boundary

Tenmile Creek

Forebay



Table H.H.6: Metal Concentrations (µg/g dry weight) in Zooplankton and Benthic Invertebrates Collected in Koocanusa Reservoir, 2019

Moisture Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

RG_TN-1-ZOOT_20190822 99.8 1,300 0.2 2.7 43 0.05 <5 1.3 1.7 0.7

RG_TN-2-ZOOT_20190822 99.8 1,400 0.2 2.4 46 0.05 <5 1.2 1.8 0.7

RG_TN-3-ZOOT_20190822 99.9 2,100 0.1 2.8 62 0.09 <50 1.3 <5 <5

RG_TN-4-ZOOT_20190822 99.8 1,100 0.1 2.6 38 0.04 <5 1.4 1.3 0.7

RG_TN-5-ZOOT_20190822 99.8 1,100 <0.1 2.6 39 0.06 <50 1.2 <5 <5

RG_T4-1_ZOOT_20190614 92.2 1,400 0.1 2.9 25 0.05 <2 0.5 2 1.2

RG_T4-2_ZOOT_20190614 92.0 1,500 0.1 2.6 19 0.05 1 0.5 1.8 1.1

RG_T4-3_ZOOT_20190614 92.1 1,600 0.1 2.6 22 0.06 1 0.6 1.9 1.0

RG_T4-4_ZOOT_20190614 93.6 1,300 0.1 2.7 20 0.05 1 0.6 1.5 0.9

RG_T4-5_ZOOT_20190614 91.5 1,500 0.2 2.6 44 0.07 3 0.6 1.9 1.5

RG_T4-1-ZOOT_20190821 99.8 2,200 0.2 3.0 51 0.08 <5 1.3 2.4 1

RG_T4-2-ZOOT_20190821 99.7 1,700 0.1 3.1 41 0.07 <5 1.3 1.9 0.9

RG_T4-3-ZOOT_20190821 99.6 1,600 0.1 3.4 42 0.06 <5 1.4 1.8 0.9

RG_T4-4-ZOOT_20190821 99.5 1,200 0.1 3.2 36 0.05 <5 1.3 1.4 0.8

RG_T4-5-ZOOT_20190821 99.5 1,100 0.1 3.1 35 0.04 <5 1.5 1.5 0.7
April RG_TN-INV_20190425 84.9 2,000 <0.1 3.0 17 0.06 <50 1.6 <5 <5

August RG_TN_INV_20190822 86.3 3,700 0.2 10 40 0.16 <50 0.23 <5 <5
April RG_T4-INV_20190425 81.6 7,400 0.16 6.0 78 0.29 8 1.7 9.8 3.6

August RG_T4_INV_20190821 42.4 820 <0.1 12 26 0.03 <50 0.3 <5 <5

a Zooplankton were absent from samples collected from RG_TN in June.

Tissue Type

August

June

August

Sample IDMonthArea

Benthic 
Invertebrates

Zooplanktona

RG_TN

RG_T4

RG_T4

RG_TN
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Table H.H.6: Metal Concentrations (µg/g dry weight) in Zooplankton and Benthic Invertebrates Collected in Koocanusa Reservoir, 2019

Copper Iron Lead Manganese Mercury Molybdenum Nickel Selenium Silver Strontium

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

RG_TN-1-ZOOT_20190822 8.7 950 1.8 58 0.04 0.4 2 3.1 0.04 108

RG_TN-2-ZOOT_20190822 8.2 990 1.5 64 0.03 0.7 7.1 3.0 0.04 96

RG_TN-3-ZOOT_20190822 9.0 1,600 2.4 84 0.02 <0.5 12 3.1 0.03 130

RG_TN-4-ZOOT_20190822 7.5 940 1.4 62 0.03 0.5 1.7 3.1 0.03 91

RG_TN-5-ZOOT_20190822 7.0 1,200 1.2 60 0.03 <0.5 <5 3.1 0.03 97

RG_T4-1_ZOOT_20190614 7.8 1,400 6.9 84 0.04 0.3 2.2 3.4 0.03 18

RG_T4-2_ZOOT_20190614 6.7 1,300 2.9 67 0.04 0.3 1.9 3.0 0.02 18

RG_T4-3_ZOOT_20190614 7.0 1,300 2.0 73 0.05 0.3 1.7 2.9 0.03 22

RG_T4-4_ZOOT_20190614 8.5 1,200 1.6 71 0.04 0.3 1.6 2.9 0.02 21

RG_T4-5_ZOOT_20190614 9.1 2,200 2.1 127 0.04 0.3 4 3.1 0.03 39

RG_T4-1-ZOOT_20190821 9.1 1,700 2.0 96 0.03 0.5 2.7 3.5 0.04 90

RG_T4-2-ZOOT_20190821 10 1,200 1.3 78 0.03 0.4 2.8 3.4 0.04 77

RG_T4-3-ZOOT_20190821 10 1,100 1.5 77 0.04 0.4 2.4 3.7 0.04 73

RG_T4-4-ZOOT_20190821 9.0 940 2.1 66 0.04 0.4 2 3.6 0.04 70

RG_T4-5-ZOOT_20190821 9.2 860 10.0 65 0.04 0.4 2.2 3.6 0.08 71
April RG_TN-INV_20190425 20 3,600 4.0 85 0.04 <0.5 <5 5.2 <0.02 30

August RG_TN_INV_20190822 22 5,200 8.0 96 0.05 <0.5 <5 2.9 0.06 44
April RG_T4-INV_20190425 20 10,200 6.8 220 0.04 0.5 9.1 8.0 0.08 73

August RG_T4_INV_20190821 18 5,000 0.7 45 <0.02 <0.5 <5 1.5 0.06 230

a Zooplankton were absent from samples collected from RG_TN in June.
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Benthic 
Invertebrates
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Table H.H.6: Metal Concentrations (µg/g dry weight) in Zooplankton and Benthic Invertebrates Collected in Koocanusa Reservoir, 2019

Thallium Tin Titanium Uranium Vanadium Zinc

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

RG_TN-1-ZOOT_20190822 0.050 1.1 22 0.31 1.7 100

RG_TN-2-ZOOT_20190822 0.050 0.6 28 0.36 1.8 100

RG_TN-3-ZOOT_20190822 <0.1 <2 36 0.50 3.0 120

RG_TN-4-ZOOT_20190822 0.040 0.4 16 0.35 1.4 93

RG_TN-5-ZOOT_20190822 <0.1 <2 120 0.30 2.0 80

RG_T4-1_ZOOT_20190614 0.04 0.3 21 0.08 2.0 150

RG_T4-2_ZOOT_20190614 0.032 0.2 16 0.07 2.0 140

RG_T4-3_ZOOT_20190614 0.036 0.2 18 0.07 2.2 130

RG_T4-4_ZOOT_20190614 0.035 0.3 13 0.07 1.8 150

RG_T4-5_ZOOT_20190614 0.065 0.2 22 0.56 2.5 120

RG_T4-1-ZOOT_20190821 0.070 0.4 46 0.33 2.8 110

RG_T4-2-ZOOT_20190821 0.060 0.3 34 0.23 2.2 100

RG_T4-3-ZOOT_20190821 0.060 0.4 27 0.21 2.1 100

RG_T4-4-ZOOT_20190821 0.050 0.4 21 0.18 1.7 100

RG_T4-5-ZOOT_20190821 0.050 1.6 22 0.20 1.6 130
April RG_TN-INV_20190425 <0.1 <2 50 0.30 3.0 100

August RG_TN_INV_20190822 <0.1 <2 60 0.50 5.0 110
April RG_T4-INV_20190425 0.140 0.2 87 0.39 13.0 110

August RG_T4_INV_20190821 <0.1 <2 9 <0.1 2.0 <50

a Zooplankton were absent from samples collected from RG_TN in June.
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Table H.H.7: Metal Concentrations (µg/g dry weight) in Fish Muscle Collected in Koocanusa Reservoir, 2019

Moisture Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

RG_SC_PCC-01-M_20190424 78.5 <2 <0.01 0.2 1.0 <0.01 <1 <0.01
RG_SC_PCC-02-M_20190424 77.8 6 <0.01 0.1 0.8 <0.01 <1 <0.01
RG_SC_PCC-03-M_20190424 78.1 24 0.02 0.2 1.3 <0.01 <1 <0.01
RG_SC_PCC-04-M_20190424 77.8 <2 <0.01 0.1 0.6 <0.01 <1 <0.01
RG_SC_PCC-05-M_20190424 76.5 8 <0.01 0.1 0.8 <0.01 <1 <0.01
RG_SC_PCC-06-M_20190424 77.0 6 0.02 0.2 1.5 <0.01 <1 <0.01
RG_SC_PCC-07-M_20190424 77.5 5 <0.01 0.1 1.6 <0.01 <1 <0.01
RG_SC_PCC-08-M_20190424 79.5 4 <0.01 0.1 1.9 <0.01 <1 0.01
RG_SC_PCC-09-M_20190424 78.4 2 0.01 0.1 1.1 <0.01 <1 <0.01
RG_SC_PCC-10-M_20190424 78.3 2 <0.01 0.1 0.8 <0.01 <1 <0.01
RG_ER_PCC-01-M_20190423 77.7 12 <0.01 0.1 0.9 <0.01 <1 0.02
RG_ER_PCC-02-M_20190423 77.6 3 <0.01 0.1 0.6 <0.01 <1 <0.01
RG_ER_PCC-03-M_20190424 78.3 <2 <0.01 0.1 0.7 <0.01 <1 <0.01
RG_ER_PCC-04-M_20190423 77.5 <2 <0.01 0.2 0.6 <0.01 <1 <0.01
RG_ER_PCC-05-M_20190423 75.7 18 <0.01 0.2 1.9 <0.01 <1 0.01
RG_ER_PCC-06-M_20190423 77.4 12 <0.01 0.1 1.2 <0.01 <1 <0.01
RG_ER_PCC-07-M_20190424 78.3 <2 <0.01 0.3 1.1 <0.01 <1 <0.01
RG_ER_PCC-08-M_20190424 77.3 8 <0.01 0.2 0.6 <0.01 <1 <0.01
RG_ER_PCC-09-M_20190424 76.6 <2 <0.01 0.2 0.7 <0.01 <1 <0.01
RG_ER_PCC-10-M_20190424 77.9 5 <0.01 0.1 0.8 <0.01 <1 <0.01
RG_GC_PCC-01-M_20190425 78.0 4 <0.01 0.1 2.8 <0.01 <1 <0.01
RG_GC_PCC-02-M_20190425 77.5 3 <0.01 0.1 1.1 <0.01 <1 <0.01
RG_GC_PCC-03-M_20190425 77.6 <2 <0.01 0.2 0.5 <0.01 <1 <0.01
RG_GC_PCC-04-M_20190425 79.1 4 <0.01 0.1 0.7 <0.01 <1 <0.01
RG_GC_PCC-05-M_20190425 74.0 3 <0.01 0.2 2.4 <0.01 <1 <0.01
RG_GC_PCC-06-M_20190425 76.1 9 <0.01 0.1 1.9 <0.01 <1 <0.01
RG_GC_PCC-07-M_20190425 78.4 4 <0.01 0.1 1.2 <0.01 <1 <0.01
RG_GC_PCC-08-M_20190425 77.4 4 <0.01 0.1 1.6 <0.01 <1 <0.01
RG_GC_PCC-09-M_20190425 77.3 <2 <0.01 0.1 1.0 <0.01 <1 <0.01
RG_GC_PCC-10-M_20190425 78.3 <2 <0.01 0.1 2.0 <0.01 <1 <0.01
RG_SC_RSC-01-M_20190424 76.9 <5 <0.02 0.1 0.6 <0.02 <2 <0.02
RG_SC_RSC-02-M_20190424 76.0 <5 <0.02 0.1 1.4 <0.02 <5 <0.02
RG_SC_RSC-03-M_20190424 77.3 10 <0.02 0.1 0.8 <0.02 <5 <0.02
RG_SC_RSC-04-M_20190424 77.3 <5 <0.02 0.1 0.8 <0.02 <2 <0.02
RG_SC_RSC-05-M_20190424 78.2 <5 <0.02 0.1 0.3 <0.02 <2 <0.02
RG_SC_RSC-06-M_20190424 76.8 5 <0.02 0.1 1.0 <0.02 <2 <0.02
RG_SC_RSC-07-M_20190424 76.3 10 <0.02 0.1 0.5 <0.02 <2 <0.02
RG_SC_RSC-08-M_20190424 77.8 <5 <0.02 0.1 0.5 <0.02 <2 <0.02
RG_SC_RSC-09-M_20190424 76.6 8 <0.02 0.1 0.5 <0.02 <5 <0.02
RG_SC_RSC-10-M_20190424 75.7 <5 0.02 0.1 1.5 <0.02 <2 <0.02
RG_ER_RSC-01-M_20190423 76.5 <5 <0.02 0.1 <0.5 <0.02 <5 <0.02
RG_ER_RSC-02-M_20190423 76.2 5 <0.02 0.2 0.6 <0.02 <5 <0.02
RG_ER_RSC-03-M_20190423 72.6 37 <0.02 0.2 2.5 <0.02 <5 0.02
RG_ER_RSC-04-M_20190424 76.3 <5 <0.02 0.1 0.6 <0.02 <5 <0.02
RG_ER_RSC-05-M_20190424 76.1 18 <0.02 0.2 2.0 <0.02 <5 <0.02
RG_ER_RSC-06-M_20190424 76.9 7 <0.02 0.2 0.5 <0.02 <5 <0.02
RG_ER_RSC-07-M_20190424 76.8 <5 <0.02 0.1 <0.5 <0.02 <5 <0.02
RG_ER_RSC-08-M_20190424 76.6 32 <0.02 0.1 1.3 <0.02 <5 <0.02
RG_ER_RSC-09-M_20190424 77.8 <5 <0.02 0.1 1.4 <0.02 <5 <0.02
RG_ER_RSC-10-M_20190424 78.0 <5 <0.02 <0.02 <0.05 <0.02 <2 <0.02
RG_GC_RSC-01-M_20190425 77.4 <5 <0.02 0.1 1.5 <0.02 <5 <0.02
RG_GC_RSC-02-M_20190425 76.3 <5 <0.02 0.1 <0.5 <0.02 <5 <0.02
RG_GC_RSC-03-M_20190425 76.3 <5 <0.02 0.1 2.3 <0.02 <2 <0.02
RG_GC_RSC-04-M_20190425 77.9 <5 <0.02 0.1 1.2 <0.02 <2 <0.02
RG_GC_RSC-05-M_20190425 77.3 <5 <0.02 <0.05 1.9 <0.02 <5 <0.02
RG_GC_RSC-06-M_20190425 76.8 <5 <0.02 0.1 1.3 <0.02 <5 <0.02
RG_GC_RSC-07-M_20190425 77.2 <5 <0.02 0.1 1.0 <0.02 <5 <0.02
RG_GC_RSC-08-M_20190425 76.4 <5 <0.02 0.1 2.4 <0.02 <2 <0.02
RG_GC_RSC-09-M_20190425 77.2 <5 <0.02 0.1 1.4 <0.02 <5 <0.02
RG_GC_RSC-10-M_20190425 76.9 8 0.03 0.1 1.0 <0.02 <2 <0.02

RG_SC-BT-01-M_20190424 85.0 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_SC-BT-02-M_20190425 76.0 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-BT-01-M_20190426 80.5 <50 <0.10 <0.5 <5.0 <0.02 <50 0.03
RG_GC-BT-02-M_20190426 82.5 <50 <0.10 <0.5 <5.0 <0.02 <50 0.05
RG_GC-BT-03-M_20190426 91.0 620 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_SC-KO-01-M_20190424 74.9 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_SC-KO-02-M_20190424 75.0 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_SC-KO-03-M_20190424 75.0 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_SC-KO-04-M_20190424 71.2 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_SC-KO-05-M_20190424 74.5 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_SC-KO-01_M_20190826 57.8 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_SC-KO-02_M_20190826 74.4 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_SC-KO-03_M_20190826 74.0 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_ER-KO-01-M_20190424 70.0 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_ER-KO-02-M_20190424 75.5 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_ER-KO-03-M_20190426 72.8 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_ER-KO-04-M_20190426 72.7 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_ER-KO-05-M_20190426 67.1 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_ER-KO-06-M_20190426 59.7 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_ER-KO-01_M_20190826 73.8 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02

RG_GC-MWF-01-M_20190425 79.3 36 <0.02 1.0 <0.5 <0.02 <5 <0.02
RG_GC-MWF-02-M_20190426 79.8 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-MWF-03-M_20190426 78.9 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-MWF-04-M_20190426 78.0 <50 <0.10 0.6 <5.0 <0.02 <50 <0.02
RG_GC-MWF-05-M_20190426 73.4 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-MWF-06-M_20190426 66.5 <50 <0.10 0.5 <5.0 <0.02 <50 <0.02
RG_GC-MWF-07-M_20190426 80.3 <50 <0.10 0.6 <5.0 <0.02 <50 <0.02
RG_GC-RBT-01-M_20190425 74.0 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-RBT-02-M_20190426 78.7 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02

RG_SC RG_SC-WCT-01-M_20190424 79.5 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-WCT-01-M_20190425 74.5 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-WCT-02-M_20190426 73.8 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-WCT-03-M_20190426 79.5 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-WCT-04-M_20190426 77.3 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02
RG_GC-WCT-05-M_20190426 75.9 <50 <0.10 <0.5 <5.0 <0.02 <50 <0.02

Note: PCC - Peamouth Chub, RSC - Redside Shiner, BT - Bull Trout, KO - Kokanee, MWF - Mountain Whitefish, RBT - Rainbow Trout, WCT - Westslope Cutthroat Trout

Species Area Sample ID
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Table H.H.7: Metal Concentrations (µg/g dry weight) in Fish Muscle Collected in Koocanusa Reservoir, 2019

Chromium Cobalt Copper Iron Lead Manganese Mercury Molybdenum

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

RG_SC_PCC-01-M_20190424 <0.05 0.02 1.0 10 0.01 1.0 0.55 <0.02
RG_SC_PCC-02-M_20190424 0.08 0.02 1.1 19 0.06 0.9 0.31 <0.02
RG_SC_PCC-03-M_20190424 0.06 0.04 2.1 33 0.07 2.2 0.27 <0.02
RG_SC_PCC-04-M_20190424 <0.05 0.01 0.9 7 0.01 1.0 0.34 <0.02
RG_SC_PCC-05-M_20190424 0.09 0.02 1.0 14 0.05 1.4 0.50 <0.02
RG_SC_PCC-06-M_20190424 <0.05 0.03 1.8 16 0.07 1.3 0.56 <0.02
RG_SC_PCC-07-M_20190424 <0.05 0.03 1.0 13 0.03 1.8 0.43 <0.02
RG_SC_PCC-08-M_20190424 <0.05 0.02 1.3 24 0.04 0.6 0.87 <0.02
RG_SC_PCC-09-M_20190424 <0.05 0.02 0.9 10 0.02 0.9 0.41 <0.02
RG_SC_PCC-10-M_20190424 <0.05 0.02 0.8 7 0.03 1.2 0.57 <0.02
RG_ER_PCC-01-M_20190423 0.08 0.02 1.0 18 0.19 1.2 0.50 <0.02
RG_ER_PCC-02-M_20190423 <0.05 0.01 1.0 10 0.01 0.8 0.35 <0.02
RG_ER_PCC-03-M_20190424 <0.05 0.02 0.9 8 0.01 0.9 0.52 <0.02
RG_ER_PCC-04-M_20190423 <0.05 0.01 1.0 10 0.01 0.9 0.53 <0.02
RG_ER_PCC-05-M_20190423 0.06 0.03 2.0 35 0.11 1.5 0.51 <0.02
RG_ER_PCC-06-M_20190423 0.05 0.02 0.9 15 0.03 1.4 0.20 <0.02
RG_ER_PCC-07-M_20190424 <0.05 0.01 1.0 10 <0.01 1.0 0.48 <0.02
RG_ER_PCC-08-M_20190424 <0.05 0.02 0.9 20 0.02 1.4 0.51 <0.02
RG_ER_PCC-09-M_20190424 <0.05 0.02 1.7 16 <0.01 0.7 0.43 <0.02
RG_ER_PCC-10-M_20190424 <0.05 0.01 0.9 15 0.02 1.0 0.38 <0.02
RG_GC_PCC-01-M_20190425 <0.05 0.04 1.6 26 0.05 1.6 0.66 <0.02
RG_GC_PCC-02-M_20190425 <0.05 <0.01 1.4 12 <0.01 0.7 1.20 <0.02
RG_GC_PCC-03-M_20190425 <0.05 <0.01 1.5 15 <0.01 0.4 0.55 <0.02
RG_GC_PCC-04-M_20190425 <0.05 0.02 1.1 15 <0.01 0.9 0.50 <0.02
RG_GC_PCC-05-M_20190425 0.07 0.03 2.2 20 <0.01 1.4 0.39 <0.02
RG_GC_PCC-06-M_20190425 <0.05 0.03 1.0 18 0.03 1.3 0.45 <0.02
RG_GC_PCC-07-M_20190425 <0.05 0.01 0.8 9 <0.01 0.9 0.44 <0.02
RG_GC_PCC-08-M_20190425 <0.05 0.03 1.5 15 <0.01 1.0 0.45 <0.02
RG_GC_PCC-09-M_20190425 <0.05 0.02 1.1 11 <0.01 0.8 0.47 <0.02
RG_GC_PCC-10-M_20190425 0.08 0.02 0.7 9 <0.01 1.5 0.46 <0.02
RG_SC_RSC-01-M_20190424 <0.1 0.04 1.8 18 <0.02 1.0 0.40 <0.05
RG_SC_RSC-02-M_20190424 <0.5 <0.5 2.6 27 0.05 1.8 0.41 <0.05
RG_SC_RSC-03-M_20190424 <0.5 <0.5 1.1 22 0.1 2.5 0.31 <0.05
RG_SC_RSC-04-M_20190424 <0.1 <0.02 1.7 17 <0.02 1.5 0.30 <0.05
RG_SC_RSC-05-M_20190424 <0.1 0.02 0.9 10 <0.02 1.4 0.30 <0.05
RG_SC_RSC-06-M_20190424 0.7 <0.02 1.5 19 <0.02 1.7 0.50 <0.05
RG_SC_RSC-07-M_20190424 1.8 <0.02 1.3 27 <0.02 1.9 0.34 <0.05
RG_SC_RSC-08-M_20190424 0.3 <0.02 1.2 12 <0.02 1.5 0.38 <0.05
RG_SC_RSC-09-M_20190424 1.7 <0.5 1.0 20 <0.05 1.5 0.37 <0.05
RG_SC_RSC-10-M_20190424 <0.1 <0.02 2.3 23 <0.02 1.8 0.40 <0.05
RG_ER_RSC-01-M_20190423 <0.5 <0.5 1.2 10 <0.05 1.5 0.28 <0.05
RG_ER_RSC-02-M_20190423 <0.5 <0.5 1.2 13 <0.05 1.2 0.38 <0.05
RG_ER_RSC-03-M_20190423 <0.5 <0.5 3.2 73 0.22 3.0 0.27 <0.05
RG_ER_RSC-04-M_20190424 <0.5 <0.5 1.1 11 <0.05 1.3 0.28 <0.05
RG_ER_RSC-05-M_20190424 <0.5 <0.5 2.8 54 0.09 2.1 0.33 <0.05
RG_ER_RSC-06-M_20190424 <0.5 <0.5 1.0 18 <0.05 1.6 0.32 <0.05
RG_ER_RSC-07-M_20190424 <0.5 <0.5 0.9 12 <0.05 1.3 0.24 <0.05
RG_ER_RSC-08-M_20190424 <0.5 <0.5 2.7 62 0.10 2.3 0.29 <0.05
RG_ER_RSC-09-M_20190424 <0.5 <0.5 1.6 22 <0.05 1.6 0.38 <0.05
RG_ER_RSC-10-M_20190424 0.3 0.14 <0.1 <5 <0.02 <0.2 <0.01 <0.05
RG_GC_RSC-01-M_20190425 <0.5 <0.5 2.0 19 <0.05 0.8 0.54 <0.05
RG_GC_RSC-02-M_20190425 <0.5 <0.5 0.8 12 <0.05 1.2 0.36 <0.05
RG_GC_RSC-03-M_20190425 <0.1 0.05 3.6 38 <0.02 1.8 0.37 <0.05
RG_GC_RSC-04-M_20190425 <0.1 0.02 2.0 20 0.03 1.2 0.38 <0.05
RG_GC_RSC-05-M_20190425 <0.5 <0.5 4.6 19 <0.05 1.8 0.32 <0.05
RG_GC_RSC-06-M_20190425 <0.5 <0.5 2.9 27 <0.05 1.5 0.39 <0.05
RG_GC_RSC-07-M_20190425 <0.5 <0.5 1.0 17 <0.05 2.0 0.55 <0.05
RG_GC_RSC-08-M_20190425 <0.1 0.02 3.2 33 <0.02 1.4 0.32 <0.05
RG_GC_RSC-09-M_20190425 <0.5 <0.5 2.1 22 <0.05 1.7 0.49 <0.05
RG_GC_RSC-10-M_20190425 <0.1 0.02 1.6 23 0.04 1.0 0.28 <0.05

RG_SC-BT-01-M_20190424 <5.0 <5.0 <5.0 <50 <0.5 <5.0 1.90 <0.5
RG_SC-BT-02-M_20190425 <5.0 <5.0 <5.0 <50 <0.5 <5.0 1.20 <0.5
RG_GC-BT-01-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.80 <0.5
RG_GC-BT-02-M_20190426 <5.0 <5.0 <5.0 60 <0.5 <5.0 1.10 <0.5
RG_GC-BT-03-M_20190426 <5.0 <5.0 <5.0 640 3.1 6.0 1.00 <0.5
RG_SC-KO-01-M_20190424 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.29 <0.5
RG_SC-KO-02-M_20190424 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.20 <0.5
RG_SC-KO-03-M_20190424 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.22 <0.5
RG_SC-KO-04-M_20190424 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.19 <0.5
RG_SC-KO-05-M_20190424 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.25 <0.5
RG_SC-KO-01_M_20190826 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.18 <0.5
RG_SC-KO-02_M_20190826 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.15 <0.5
RG_SC-KO-03_M_20190826 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.16 <0.5
RG_ER-KO-01-M_20190424 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.21 <0.5
RG_ER-KO-02-M_20190424 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.26 <0.5
RG_ER-KO-03-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.22 <0.5
RG_ER-KO-04-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.20 <0.5
RG_ER-KO-05-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.12 <0.5
RG_ER-KO-06-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.16 <0.5
RG_ER-KO-01_M_20190826 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.18 <0.5

RG_GC-MWF-01-M_20190425 <0.5 <0.5 1.2 43 0.09 1.6 0.13 <0.05
RG_GC-MWF-02-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.29 <0.5
RG_GC-MWF-03-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.21 <0.5
RG_GC-MWF-04-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.16 <0.5
RG_GC-MWF-05-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.12 <0.5
RG_GC-MWF-06-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.20 <0.5
RG_GC-MWF-07-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.15 <0.5
RG_GC-RBT-01-M_20190425 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.14 <0.5
RG_GC-RBT-02-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.20 <0.5

RG_SC RG_SC-WCT-01-M_20190424 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.15 <0.5
RG_GC-WCT-01-M_20190425 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.13 <0.5
RG_GC-WCT-02-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.30 <0.5
RG_GC-WCT-03-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.06 <0.5
RG_GC-WCT-04-M_20190426 <5.0 <5.0 <5.0 <50 <0.5 <5.0 0.15 <0.5
RG_GC-WCT-05-M_20190426 <5.0 <5.0 <5.0 70 <0.5 <5.0 0.24 <0.5

Note: PCC - Peamouth Chub, RSC - Redside Shiner, BT - Bull Trout, KO - Kokanee, MWF - Mountain Whitefish, RBT - Rainbow Trout, WCT - Westslope Cutthroat Trout
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Table H.H.7: Metal Concentrations (µg/g dry weight) in Fish Muscle Collected in Koocanusa Reservoir, 2019

Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

RG_SC_PCC-01-M_20190424 <0.05 2.2 <0.01 2.9 0.014 <0.05 <0.2 <0.005
RG_SC_PCC-02-M_20190424 <0.05 2.3 <0.01 3.2 0.018 <0.05 0.2 <0.005
RG_SC_PCC-03-M_20190424 0.1 1.8 <0.01 4.0 0.011 <0.05 0.5 <0.005
RG_SC_PCC-04-M_20190424 <0.05 3.0 <0.01 2.3 0.010 <0.05 <0.2 <0.005
RG_SC_PCC-05-M_20190424 0.05 1.8 <0.01 4.5 0.022 <0.05 0.2 <0.005
RG_SC_PCC-06-M_20190424 0.13 1.7 <0.01 5.7 0.030 <0.05 <0.2 <0.005
RG_SC_PCC-07-M_20190424 <0.05 2.4 <0.01 8.8 0.015 <0.05 <0.2 <0.005
RG_SC_PCC-08-M_20190424 <0.05 2.9 <0.01 1.2 <0.005 <0.05 <0.2 <0.005
RG_SC_PCC-09-M_20190424 <0.05 1.8 <0.01 3.9 0.012 <0.05 <0.2 <0.005
RG_SC_PCC-10-M_20190424 <0.05 1.2 <0.01 5.1 0.012 <0.05 <0.2 <0.005
RG_ER_PCC-01-M_20190423 0.12 1.2 <0.01 5.0 0.021 <0.05 0.5 <0.005
RG_ER_PCC-02-M_20190423 <0.05 2.1 0.01 2.3 0.012 <0.05 <0.2 <0.005
RG_ER_PCC-03-M_20190424 <0.05 1.9 <0.01 4.1 0.016 <0.05 <0.2 <0.005
RG_ER_PCC-04-M_20190423 <0.05 2.8 <0.01 2.0 0.013 <0.05 <0.2 <0.005
RG_ER_PCC-05-M_20190423 0.09 2.2 <0.01 4.3 0.017 <0.05 0.6 <0.005
RG_ER_PCC-06-M_20190423 <0.05 3.3 <0.01 3.8 0.008 <0.05 0.2 <0.005
RG_ER_PCC-07-M_20190424 <0.05 2.0 <0.01 3.3 0.014 <0.05 <0.2 <0.005
RG_ER_PCC-08-M_20190424 <0.05 1.6 <0.01 4.6 0.014 <0.05 <0.2 <0.005
RG_ER_PCC-09-M_20190424 <0.05 2.0 <0.01 2.6 0.018 <0.05 <0.2 <0.005
RG_ER_PCC-10-M_20190424 <0.05 1.8 <0.01 4.0 0.016 <0.05 <0.2 <0.005
RG_GC_PCC-01-M_20190425 <0.05 3.7 <0.01 8.4 0.009 <0.05 <0.2 <0.005
RG_GC_PCC-02-M_20190425 <0.05 2.7 <0.01 2.6 0.013 <0.05 <0.2 <0.005
RG_GC_PCC-03-M_20190425 <0.05 2.0 <0.01 0.4 0.023 <0.05 <0.2 <0.005
RG_GC_PCC-04-M_20190425 <0.05 2.0 <0.01 2.7 0.019 <0.05 <0.2 <0.005
RG_GC_PCC-05-M_20190425 <0.05 1.7 <0.01 7.2 0.039 <0.05 <0.2 <0.005
RG_GC_PCC-06-M_20190425 <0.05 2.1 <0.01 8.4 0.033 <0.05 0.3 <0.005
RG_GC_PCC-07-M_20190425 <0.05 1.9 <0.01 3.5 0.014 <0.05 <0.2 <0.005
RG_GC_PCC-08-M_20190425 <0.05 2.0 <0.01 5.8 0.030 <0.05 <0.2 <0.005
RG_GC_PCC-09-M_20190425 <0.05 1.8 <0.01 3.2 0.024 <0.05 <0.2 <0.005
RG_GC_PCC-10-M_20190425 <0.05 3.3 <0.01 7.5 0.019 <0.05 <0.2 0.007
RG_SC_RSC-01-M_20190424 <0.1 1.3 <0.02 1.1 0.010 <0.1 <0.5 <0.01
RG_SC_RSC-02-M_20190424 <0.5 1.4 <0.02 3.3 0.020 <0.2 <0.5 <0.02
RG_SC_RSC-03-M_20190424 <0.5 1.5 <0.02 5.3 0.010 <0.2 0.6 <0.02
RG_SC_RSC-04-M_20190424 <0.1 3.2 <0.02 0.8 0.020 <0.1 <0.5 <0.01
RG_SC_RSC-05-M_20190424 <0.1 1.5 <0.02 2.4 0.020 <0.1 <0.5 <0.01
RG_SC_RSC-06-M_20190424 0.3 2.0 <0.02 3.0 0.020 <0.1 <0.5 <0.01
RG_SC_RSC-07-M_20190424 0.7 1.5 <0.02 2.4 0.020 <0.1 0.5 <0.01
RG_SC_RSC-08-M_20190424 0.1 1.8 <0.02 2.2 0.020 <0.1 <0.5 <0.01
RG_SC_RSC-09-M_20190424 0.8 2.0 <0.02 2.2 0.020 <0.2 <0.5 <0.02
RG_SC_RSC-10-M_20190424 <0.1 1.7 <0.02 3.7 0.020 <0.1 <0.5 <0.01
RG_ER_RSC-01-M_20190423 <0.5 1.8 <0.02 1.5 0.010 <0.2 <0.5 <0.02
RG_ER_RSC-02-M_20190423 <0.5 1.6 <0.02 1.2 <0.010 <0.2 <0.5 <0.02
RG_ER_RSC-03-M_20190423 <0.5 2.6 <0.02 3.3 <0.010 <0.2 1.1 <0.02
RG_ER_RSC-04-M_20190424 <0.5 1.5 <0.02 2.8 <0.010 <0.2 <0.5 <0.02
RG_ER_RSC-05-M_20190424 <0.5 1.8 <0.02 3.2 0.010 <0.2 0.7 <0.02
RG_ER_RSC-06-M_20190424 <0.5 2.3 <0.02 2.1 <0.010 <0.2 <0.5 <0.02
RG_ER_RSC-07-M_20190424 <0.5 1.8 <0.02 1.6 <0.010 <0.2 <0.5 <0.02
RG_ER_RSC-08-M_20190424 <0.5 1.8 <0.02 2.7 <0.010 <0.2 1.4 <0.02
RG_ER_RSC-09-M_20190424 <0.5 1.6 <0.02 5.3 0.020 <0.2 <0.5 <0.02
RG_ER_RSC-10-M_20190424 <0.1 0.02 <0.02 <0.1 <0.010 <0.1 <0.5 <0.01
RG_GC_RSC-01-M_20190425 <0.5 3.2 <0.02 0.6 0.020 <0.2 <0.5 <0.02
RG_GC_RSC-02-M_20190425 <0.5 1.6 <0.02 2.0 0.010 <0.2 <0.5 <0.02
RG_GC_RSC-03-M_20190425 <0.1 2.2 <0.02 3.2 0.020 <0.1 <0.5 <0.01
RG_GC_RSC-04-M_20190425 <0.1 2.5 <0.02 2.0 <0.010 <0.1 <0.5 <0.01
RG_GC_RSC-05-M_20190425 <0.5 2.6 <0.02 4.4 0.020 <0.2 <0.5 <0.02
RG_GC_RSC-06-M_20190425 <0.5 3.5 <0.02 5.0 0.020 <0.2 <0.5 <0.02
RG_GC_RSC-07-M_20190425 <0.5 1.9 <0.02 8.0 0.020 <0.2 <0.5 <0.02
RG_GC_RSC-08-M_20190425 <0.1 1.8 <0.02 4.4 0.040 <0.1 <0.5 <0.01
RG_GC_RSC-09-M_20190425 <0.5 2.3 <0.02 6.7 0.020 <0.2 <0.5 <0.02
RG_GC_RSC-10-M_20190425 <0.1 1.6 <0.02 1.9 0.030 <0.1 <0.5 <0.01

RG_SC-BT-01-M_20190424 <5.0 1.7 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_SC-BT-02-M_20190425 <5.0 1.9 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-BT-01-M_20190426 <5.0 1.8 <0.02 1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-BT-02-M_20190426 <5.0 1.7 <0.02 1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-BT-03-M_20190426 <5.0 2.4 <0.02 2.0 <0.100 <2.0 8.0 <0.1
RG_SC-KO-01-M_20190424 <5.0 1.7 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_SC-KO-02-M_20190424 <5.0 1.5 <0.02 <1.0 0.100 <2.0 <5.0 <0.1
RG_SC-KO-03-M_20190424 <5.0 1.9 <0.02 <1.0 0.100 <2.0 <5.0 <0.1
RG_SC-KO-04-M_20190424 <5.0 1.4 <0.02 <1.0 0.100 <2.0 <5.0 <0.1
RG_SC-KO-05-M_20190424 <5.0 1.6 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_SC-KO-01_M_20190826 <5.0 1.6 <0.02 2.0 <0.100 <2.0 <5.0 <0.1
RG_SC-KO-02_M_20190826 <5.0 1.6 <0.02 1.0 <0.100 <2.0 <5.0 <0.1
RG_SC-KO-03_M_20190826 <5.0 1.6 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_ER-KO-01-M_20190424 <5.0 1.4 <0.02 2.0 <0.100 <2.0 <5.0 <0.1
RG_ER-KO-02-M_20190424 <5.0 1.6 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_ER-KO-03-M_20190426 <5.0 1.4 <0.02 <1.0 0.100 <2.0 <5.0 <0.1
RG_ER-KO-04-M_20190426 <5.0 1.3 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_ER-KO-05-M_20190426 <5.0 1.4 <0.02 3.0 <0.100 <2.0 <5.0 <0.1
RG_ER-KO-06-M_20190426 <5.0 1.5 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_ER-KO-01_M_20190826 <5.0 1.8 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1

RG_GC-MWF-01-M_20190425 <0.5 3.6 <0.02 1.4 0.050 <0.2 1.2 <0.02
RG_GC-MWF-02-M_20190426 <5.0 1.5 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-MWF-03-M_20190426 <5.0 2.3 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-MWF-04-M_20190426 <5.0 2.3 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-MWF-05-M_20190426 <5.0 4.2 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-MWF-06-M_20190426 <5.0 1.8 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-MWF-07-M_20190426 <5.0 2.0 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-RBT-01-M_20190425 <5.0 0.8 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-RBT-02-M_20190426 <5.0 1.2 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1

RG_SC RG_SC-WCT-01-M_20190424 <5.0 2.8 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-WCT-01-M_20190425 <5.0 3.6 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-WCT-02-M_20190426 <5.0 4.0 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-WCT-03-M_20190426 <5.0 2.1 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-WCT-04-M_20190426 <5.0 3.4 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1
RG_GC-WCT-05-M_20190426 <5.0 2.1 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1

Note: PCC - Peamouth Chub, RSC - Redside Shiner, BT - Bull Trout, KO - Kokanee, MWF - Mountain Whitefish, RBT - Rainbow Trout, WCT - Westslope Cutthroat Trout
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Table H.H.7: Metal Concentrations (µg/g dry weight) in Fish Muscle Collected in Koocanusa Reservoir, 2019

Vanadium Zinc

µg/g dw µg/g dw

RG_SC_PCC-01-M_20190424 <0.1 23
RG_SC_PCC-02-M_20190424 <0.1 19
RG_SC_PCC-03-M_20190424 <0.1 41
RG_SC_PCC-04-M_20190424 <0.1 23
RG_SC_PCC-05-M_20190424 <0.1 17
RG_SC_PCC-06-M_20190424 <0.1 43
RG_SC_PCC-07-M_20190424 <0.1 24
RG_SC_PCC-08-M_20190424 <0.1 32
RG_SC_PCC-09-M_20190424 <0.1 23
RG_SC_PCC-10-M_20190424 <0.1 26
RG_ER_PCC-01-M_20190423 <0.1 22
RG_ER_PCC-02-M_20190423 <0.1 20
RG_ER_PCC-03-M_20190424 <0.1 19
RG_ER_PCC-04-M_20190423 <0.1 20
RG_ER_PCC-05-M_20190423 <0.1 41
RG_ER_PCC-06-M_20190423 <0.1 18
RG_ER_PCC-07-M_20190424 <0.1 32
RG_ER_PCC-08-M_20190424 <0.1 22
RG_ER_PCC-09-M_20190424 <0.1 36
RG_ER_PCC-10-M_20190424 <0.1 23
RG_GC_PCC-01-M_20190425 <0.1 37
RG_GC_PCC-02-M_20190425 <0.1 15
RG_GC_PCC-03-M_20190425 <0.1 25
RG_GC_PCC-04-M_20190425 <0.1 22
RG_GC_PCC-05-M_20190425 <0.1 47
RG_GC_PCC-06-M_20190425 <0.1 27
RG_GC_PCC-07-M_20190425 <0.1 23
RG_GC_PCC-08-M_20190425 <0.1 34
RG_GC_PCC-09-M_20190425 <0.1 31
RG_GC_PCC-10-M_20190425 <0.1 18
RG_SC_RSC-01-M_20190424 <0.2 48
RG_SC_RSC-02-M_20190424 <0.2 70
RG_SC_RSC-03-M_20190424 <0.2 28
RG_SC_RSC-04-M_20190424 <0.2 58
RG_SC_RSC-05-M_20190424 <0.2 27
RG_SC_RSC-06-M_20190424 <0.2 38
RG_SC_RSC-07-M_20190424 <0.2 47
RG_SC_RSC-08-M_20190424 <0.2 35
RG_SC_RSC-09-M_20190424 <0.2 36
RG_SC_RSC-10-M_20190424 <0.2 82
RG_ER_RSC-01-M_20190423 <0.2 38
RG_ER_RSC-02-M_20190423 <0.2 21
RG_ER_RSC-03-M_20190423 <0.2 88
RG_ER_RSC-04-M_20190424 <0.2 25
RG_ER_RSC-05-M_20190424 <0.2 62
RG_ER_RSC-06-M_20190424 <0.2 40
RG_ER_RSC-07-M_20190424 <0.2 18
RG_ER_RSC-08-M_20190424 <0.2 54
RG_ER_RSC-09-M_20190424 <0.2 55
RG_ER_RSC-10-M_20190424 <0.2 <1
RG_GC_RSC-01-M_20190425 <0.2 68
RG_GC_RSC-02-M_20190425 <0.2 19
RG_GC_RSC-03-M_20190425 <0.2 100
RG_GC_RSC-04-M_20190425 <0.2 64
RG_GC_RSC-05-M_20190425 <0.2 35
RG_GC_RSC-06-M_20190425 <0.2 67
RG_GC_RSC-07-M_20190425 <0.2 38
RG_GC_RSC-08-M_20190425 <0.2 100
RG_GC_RSC-09-M_20190425 <0.2 70
RG_GC_RSC-10-M_20190425 <0.2 54

RG_SC-BT-01-M_20190424 <1.0 <50
RG_SC-BT-02-M_20190425 <1.0 <50
RG_GC-BT-01-M_20190426 <1.0 <50
RG_GC-BT-02-M_20190426 <1.0 <50
RG_GC-BT-03-M_20190426 <1.0 <50
RG_SC-KO-01-M_20190424 <1.0 <50
RG_SC-KO-02-M_20190424 <1.0 <50
RG_SC-KO-03-M_20190424 <1.0 <50
RG_SC-KO-04-M_20190424 <1.0 <50
RG_SC-KO-05-M_20190424 <1.0 <50
RG_SC-KO-01_M_20190826 <1.0 110
RG_SC-KO-02_M_20190826 <1.0 130
RG_SC-KO-03_M_20190826 <1.0 120
RG_ER-KO-01-M_20190424 <1.0 <50
RG_ER-KO-02-M_20190424 <1.0 <50
RG_ER-KO-03-M_20190426 <1.0 <50
RG_ER-KO-04-M_20190426 <1.0 <50
RG_ER-KO-05-M_20190426 <1.0 <50
RG_ER-KO-06-M_20190426 <1.0 <50
RG_ER-KO-01_M_20190826 <1.0 170

RG_GC-MWF-01-M_20190425 <0.2 22
RG_GC-MWF-02-M_20190426 <1.0 <50
RG_GC-MWF-03-M_20190426 <1.0 <50
RG_GC-MWF-04-M_20190426 <1.0 <50
RG_GC-MWF-05-M_20190426 <1.0 <50
RG_GC-MWF-06-M_20190426 <1.0 <50
RG_GC-MWF-07-M_20190426 <1.0 <50
RG_GC-RBT-01-M_20190425 <1.0 50
RG_GC-RBT-02-M_20190426 <1.0 <50

RG_SC RG_SC-WCT-01-M_20190424 <1.0 <50
RG_GC-WCT-01-M_20190425 <1.0 <50
RG_GC-WCT-02-M_20190426 <1.0 <50
RG_GC-WCT-03-M_20190426 <1.0 <50
RG_GC-WCT-04-M_20190426 <1.0 <50
RG_GC-WCT-05-M_20190426 <1.0 <50

Note: PCC - Peamouth Chub, RSC - Redside Shiner, BT - Bull Trout, KO - Kokanee, MWF - Mountain Whitefish, RBT - Rainbow Trout, WCT - Westslope Cutthroat Trout

RBT RG_GC

WCT
RG_GC

KO

RG_SC

RG_ER

MWF RG_GC

Species Area Sample ID

PCC

RG_SC

RG_ER

RG_GC

RSC

RG_SC

RG_ER

RG_GC

BT

RG_SC

RG_GC
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Moisture Aluminum Antimony Arsenic Barium Beryllium

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

RG_SC_PCC-01-O_20190424 64.6 160 0.02 0.3 4.3 <0.01

RG_SC_PCC-02-O_20190424 69.5 8 <0.01 0.4 1.5 <0.01

RG_SC_PCC-03-O_20190424 62.7 140 0.01 0.3 2.6 <0.01

RG_SC_PCC-04-O_20190424 62.4 6 <0.01 0.2 0.9 <0.01

RG_SC_PCC-05-O_20190424 60.8 3 <0.01 0.3 0.8 <0.01

RG_SC_PCC-06-O_20190424 73.0 96 0.02 0.3 2.6 <0.01

RG_SC_PCC-07-O_20190424 72.3 8 <0.01 0.1 0.8 <0.01

RG_SC_PCC-08-O_20190424 69.5 6 <0.01 0.1 3.2 <0.01

RG_SC_PCC-09-O_20190424 66.6 13 0.01 0.3 1.5 <0.01

RG_SC_PCC-10-O_20190424 67.3 13 <0.01 0.5 1.0 <0.01

RG_ER_PCC-01-O_20190423 60.4 4 <0.01 0.5 0.8 <0.01

RG_ER_PCC-02-O_20190423 62.4 5 <0.01 0.3 0.5 <0.01

RG_ER_PCC-03-O_20190425 60.4 3 <0.01 0.5 0.7 <0.01

RG_ER_PCC-04-O_20190423 62.2 4 <0.01 0.2 0.8 <0.01

RG_ER_PCC-05-O_20190423 63.7 9 <0.01 0.3 0.7 <0.01

RG_ER_PCC-06-O_20190423 61.2 6 <0.01 0.2 1.0 <0.01

RG_ER_PCC-07-O_20190424 63.2 <2 <0.01 0.4 1.0 <0.01

RG_ER_PCC-08-O_20190424 60.2 <2 <0.01 0.4 0.4 <0.01

RG_ER_PCC-09-O_20190424 65.4 7 <0.01 0.3 0.9 <0.01

RG_ER_PCC-10-O_20190424 63.2 4 <0.01 0.4 0.7 <0.01

RG_GC_PCC-01-O_20190425 74.2 8 <0.01 0.1 0.5 <0.01

RG_GC_PCC-02-O_20190425 64.1 3 <0.01 0.2 1.9 <0.01

RG_GC_PCC-03-O_20190425 63.4 7 <0.01 0.4 0.8 <0.01

RG_GC_PCC-04-O_20190425 74.8 6 <0.01 0.2 1.8 <0.01

RG_GC_PCC-05-O_20190425 70.8 6 <0.01 0.4 1.0 <0.01

RG_GC_PCC-06-O_20190425 67.7 2 <0.01 0.2 0.8 <0.01

RG_GC_PCC-07-O_20190425 76.0 12 <0.01 0.7 8.5 <0.01

RG_GC_PCC-08-O_20190425 67.4 4 <0.01 0.4 1.3 <0.01

RG_GC_PCC-09-O_20190425 74.8 9 <0.01 0.5 1.4 <0.01

RG_GC_PCC-10-O_20190425 78.8 11 <0.01 0.4 3.7 <0.01

RG_SC_RSC-01-O_20190424 75.0 5 <0.02 0.2 1.2 <0.02

RG_SC_RSC-02-O_20190424 72.8 6 <0.02 0.2 0.4 <0.02

RG_SC_RSC-03-O_20190424 75.5 18 <0.02 0.3 1.2 <0.02

RG_SC_RSC-04-O_20190424 75.2 6 <0.02 0.2 1.0 <0.02

RG_SC_RSC-05-O_20190424 74.5 28 <0.02 0.4 1.6 <0.02

RG_SC_RSC-06-O_20190424 74.0 44 <0.02 0.4 2.0 <0.02

RG_SC_RSC-07-O_20190424 73.5 12 <0.02 0.3 0.6 <0.02

RG_SC_RSC-08-O_20190424 74.4 <5 <0.02 0.3 0.6 <0.02

RG_SC_RSC-09-O_20190424 67.1 <50 <0.1 <0.5 <5 <0.02

RG_SC_RSC-10-O_20190424 75.5 16 <0.02 0.2 0.8 <0.02

RG_ER_RSC-01-O_20190423 71.4 51 <0.02 0.7 2.4 <0.02

RG_ER_RSC-02-O_20190423 77.0 17 <0.02 0.3 1.6 <0.02

RG_ER_RSC-03-O_20190423 71.0 17 <0.02 0.6 1.6 <0.02

RG_ER_RSC-04-O_20190423 75.4 13 <0.02 0.3 1.3 <0.02

RG_ER_RSC-05-O_20190424 74.8 21 0.06 0.4 1.3 <0.02

RG_ER_RSC-06-O_20190424 74.7 16 0.03 0.2 1.7 <0.02

RG_ER_RSC-07-O_20190424 75.4 8 <0.02 0.3 1.2 <0.02

RG_ER_RSC-08-O_20190424 75.4 8 <0.02 0.3 1.4 <0.02

RG_ER_RSC-09-O_20190424 74.9 <5 <0.02 0.2 3.4 <0.02

RG_ER_RSC-10-O_20190424 75.8 35 0.02 0.3 1.9 <0.02

RG_GC_RSC-01-O_20190425 74.3 <5 <0.02 0.1 1.2 <0.02

RG_GC_RSC-02-O_20190425 75.3 110 <0.02 0.2 1.6 <0.02

RG_GC_RSC-03-O_20190425 75.4 7 <0.02 0.1 0.4 <0.02

RG_GC_RSC-04-O_20190425 75.8 <5 <0.02 0.1 0.9 <0.02

RG_GC_RSC-05-O_20190425 75.3 20 <0.02 0.3 3.7 <0.02

RG_GC_RSC-06-O_20190425 75.3 <5 <0.02 0.2 1.4 <0.02

RG_GC_RSC-07-O_20190425 75.6 8 <0.02 0.2 1.7 <0.02

RG_GC_RSC-08-O_20190425 75.3 17 <0.02 0.2 0.8 <0.02

RG_GC_RSC-09-O_20190425 74.7 7 <0.02 0.3 1.6 <0.02
RG_GC_RSC-10-O_20190425 71.7 <5 <0.02 0.7 1.9 <0.02

Note: PCC - Peamouth Chub, RSC - Redside Shiner

Sample ID

RG_SC

RG_ER

Table H.H.8: Metal Concentrations (µg/g dry weight) in Fish Ovaries Collected in 
Koocanusa Reservoir, 2019

PCC

RSC

RG_GC

Species Area

RG_SC

RG_ER

RG_GC
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Boron Cadmium Chromium Cobalt Copper Iron

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

RG_SC_PCC-01-O_20190424 <1 0.1 0.2 0.11 4.4 180

RG_SC_PCC-02-O_20190424 <1 0.02 0.06 0.08 2.9 75

RG_SC_PCC-03-O_20190424 <1 <0.01 0.17 0.11 3.7 140

RG_SC_PCC-04-O_20190424 <1 0.03 <0.05 0.06 3.1 35

RG_SC_PCC-05-O_20190424 <1 <0.01 <0.05 0.05 2.9 36

RG_SC_PCC-06-O_20190424 <1 0.02 0.17 0.1 4.0 160

RG_SC_PCC-07-O_20190424 <1 0.02 <0.05 0.09 3.5 100

RG_SC_PCC-08-O_20190424 <1 0.03 <0.05 0.07 2.1 110

RG_SC_PCC-09-O_20190424 <1 0.02 0.06 0.09 4.1 100

RG_SC_PCC-10-O_20190424 <1 0.01 <0.05 0.05 2.7 68

RG_ER_PCC-01-O_20190423 <1 <0.01 <0.05 0.05 3.0 45

RG_ER_PCC-02-O_20190423 <1 <0.01 <0.05 0.06 2.9 52

RG_ER_PCC-03-O_20190425 <1 <0.01 <0.05 0.05 2.6 50

RG_ER_PCC-04-O_20190423 <1 <0.01 <0.05 0.07 2.9 53

RG_ER_PCC-05-O_20190423 <1 <0.01 <0.05 0.07 3.3 63

RG_ER_PCC-06-O_20190423 <1 <0.01 <0.05 0.07 2.8 48

RG_ER_PCC-07-O_20190424 <1 0.01 <0.05 0.05 2.6 47

RG_ER_PCC-08-O_20190424 <1 <0.01 <0.05 0.06 2.7 41

RG_ER_PCC-09-O_20190424 <1 0.01 <0.05 0.05 2.1 57

RG_ER_PCC-10-O_20190424 <1 0.01 <0.05 0.05 2.6 54

RG_GC_PCC-01-O_20190425 <1 0.02 0.44 0.28 2.2 170

RG_GC_PCC-02-O_20190425 <1 <0.01 <0.05 0.05 3.7 66

RG_GC_PCC-03-O_20190425 <1 0.03 <0.05 0.05 2.8 55

RG_GC_PCC-04-O_20190425 <1 0.04 <0.05 0.1 4.2 110

RG_GC_PCC-05-O_20190425 <1 0.02 0.09 0.07 3.4 74

RG_GC_PCC-06-O_20190425 <1 <0.01 <0.05 0.06 3.0 69

RG_GC_PCC-07-O_20190425 <1 0.09 0.15 0.07 3.3 150

RG_GC_PCC-08-O_20190425 <1 0.03 0.15 0.09 3.1 75

RG_GC_PCC-09-O_20190425 <1 0.02 <0.05 0.06 3.7 110

RG_GC_PCC-10-O_20190425 <1 0.06 0.17 0.11 5.4 120

RG_SC_RSC-01-O_20190424 <2 0.02 <0.1 0.11 6.2 98

RG_SC_RSC-02-O_20190424 <2 <0.02 <0.1 0.07 5.5 110

RG_SC_RSC-03-O_20190424 <5 0.02 <0.5 <0.5 6.5 140

RG_SC_RSC-04-O_20190424 <5 0.02 <0.5 <0.5 5.9 120

RG_SC_RSC-05-O_20190424 <5 <0.02 2.6 <0.5 7.4 160

RG_SC_RSC-06-O_20190424 <5 0.05 1.4 <0.5 6.5 170

RG_SC_RSC-07-O_20190424 <2 <0.02 2.6 0.11 6.6 120

RG_SC_RSC-08-O_20190424 <5 <0.02 <0.5 <0.5 5.4 130

RG_SC_RSC-09-O_20190424 <50 <0.02 <5 <5 5.0 150

RG_SC_RSC-10-O_20190424 <5 0.02 0.9 <0.5 7.2 140

RG_ER_RSC-01-O_20190423 <5 0.06 0.5 <0.5 7.5 180

RG_ER_RSC-02-O_20190423 <5 0.04 <0.5 <0.5 7.3 120

RG_ER_RSC-03-O_20190423 <5 0.08 <0.5 <0.5 6.1 110

RG_ER_RSC-04-O_20190423 <5 0.03 <0.5 <0.5 6.1 140

RG_ER_RSC-05-O_20190424 <5 <0.02 <0.5 <0.5 5.2 150

RG_ER_RSC-06-O_20190424 <2 0.03 0.1 0.14 4.6 130

RG_ER_RSC-07-O_20190424 <5 <0.02 <0.5 <0.5 5.3 110

RG_ER_RSC-08-O_20190424 <5 0.02 <0.5 <0.5 5.9 110

RG_ER_RSC-09-O_20190424 <2 0.05 <0.1 0.09 6.2 130

RG_ER_RSC-10-O_20190424 <5 0.08 <0.5 <0.5 6.0 140

RG_GC_RSC-01-O_20190425 <2 0.03 <0.1 0.08 6.7 150

RG_GC_RSC-02-O_20190425 <2 0.02 0.2 0.11 4.7 300

RG_GC_RSC-03-O_20190425 <2 <0.02 0.2 0.11 5.9 140

RG_GC_RSC-04-O_20190425 <5 0.02 <0.5 <0.5 4.0 170

RG_GC_RSC-05-O_20190425 <5 0.14 0.6 <0.5 6.5 230

RG_GC_RSC-06-O_20190425 <2 0.06 <0.1 0.09 7.0 120

RG_GC_RSC-07-O_20190425 <5 0.02 <0.5 <0.5 6.0 130

RG_GC_RSC-08-O_20190425 <5 0.03 <0.5 <0.5 5.0 160

RG_GC_RSC-09-O_20190425 <2 0.05 <0.1 0.09 6.0 130
RG_GC_RSC-10-O_20190425 <5 0.03 <0.5 <0.5 5.6 97

Note: PCC - Peamouth Chub, RSC - Redside Shiner

RSC

RG_SC

RG_ER

RG_GC

PCC

RG_SC

RG_ER

RG_GC

Table H.H.8: Metal Concentrations (µg/g dry weight) in Fish Ovaries Collected in 
Koocanusa Reservoir, 2019

Species Area Sample ID
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Lead Manganese Mercury Molybdenum Nickel Selenium

ug/g ug/g ug/g µg/g dw µg/g dw µg/g dw

RG_SC_PCC-01-O_20190424 0.18 9.1 0.025 0.10 0.19 10

RG_SC_PCC-02-O_20190424 0.08 11 0.035 0.20 <0.05 21

RG_SC_PCC-03-O_20190424 0.12 9.5 0.012 0.09 0.14 7.3

RG_SC_PCC-04-O_20190424 0.03 4.2 0.014 0.10 <0.05 12

RG_SC_PCC-05-O_20190424 0.02 5.0 0.013 0.08 <0.05 12

RG_SC_PCC-06-O_20190424 0.14 13 0.052 0.21 0.25 13

RG_SC_PCC-07-O_20190424 0.03 8.1 0.035 0.23 <0.05 16

RG_SC_PCC-08-O_20190424 0.06 5.4 0.049 0.14 <0.05 12

RG_SC_PCC-09-O_20190424 0.05 7.5 0.034 0.15 0.29 8.8

RG_SC_PCC-10-O_20190424 0.04 4.8 0.030 0.15 <0.05 11

RG_ER_PCC-01-O_20190423 0.03 3.6 0.016 0.09 0.12 5.4

RG_ER_PCC-02-O_20190423 0.05 4.7 0.014 0.08 0.2 7.4

RG_ER_PCC-03-O_20190425 0.02 5.2 0.021 0.08 <0.05 6.1

RG_ER_PCC-04-O_20190423 0.01 4.8 0.021 0.08 <0.05 11.2

RG_ER_PCC-05-O_20190423 0.05 5.6 0.018 0.10 <0.05 8.3

RG_ER_PCC-06-O_20190423 0.03 3.5 0.007 0.07 <0.05 9.5

RG_ER_PCC-07-O_20190424 <0.01 3.1 0.025 0.08 <0.05 6.5

RG_ER_PCC-08-O_20190424 <0.01 4.3 0.019 0.07 <0.05 6.0

RG_ER_PCC-09-O_20190424 0.02 7.0 0.024 0.12 <0.05 6.4

RG_ER_PCC-10-O_20190424 <0.01 4.5 0.017 0.11 <0.05 8.3

RG_GC_PCC-01-O_20190425 0.03 4.7 0.045 0.27 0.1 18

RG_GC_PCC-02-O_20190425 <0.01 5.6 0.051 0.09 <0.05 12

RG_GC_PCC-03-O_20190425 <0.01 5.1 0.027 0.10 <0.05 6.5

RG_GC_PCC-04-O_20190425 <0.01 15 0.064 0.24 <0.05 12

RG_GC_PCC-05-O_20190425 0.01 14 0.040 0.17 <0.05 14

RG_GC_PCC-06-O_20190425 <0.01 5.7 0.028 0.12 <0.05 10

RG_GC_PCC-07-O_20190425 0.02 7.6 0.042 0.19 <0.05 14

RG_GC_PCC-08-O_20190425 <0.01 7.3 0.035 0.16 <0.05 9.3

RG_GC_PCC-09-O_20190425 0.02 13 0.044 0.16 <0.05 18

RG_GC_PCC-10-O_20190425 0.11 18 0.057 0.21 0.08 23

RG_SC_RSC-01-O_20190424 0.07 11 0.03 0.19 <0.1 20

RG_SC_RSC-02-O_20190424 0.03 10 0.03 0.14 <0.1 7.6

RG_SC_RSC-03-O_20190424 0.19 4.9 0.04 0.17 <0.5 17

RG_SC_RSC-04-O_20190424 <0.05 10 0.03 0.15 <0.5 15

RG_SC_RSC-05-O_20190424 <0.05 5.8 0.03 0.15 1 12

RG_SC_RSC-06-O_20190424 <0.05 6.4 0.04 0.16 0.7 12

RG_SC_RSC-07-O_20190424 <0.02 11 0.03 0.18 1.1 16

RG_SC_RSC-08-O_20190424 <0.05 8.2 0.03 0.16 <0.5 8.4

RG_SC_RSC-09-O_20190424 <0.5 9 0.05 <0.5 <5.0 17

RG_SC_RSC-10-O_20190424 <0.05 10 0.04 0.15 <0.5 8.8

RG_ER_RSC-01-O_20190423 0.10 9.3 0.03 0.18 <0.5 11

RG_ER_RSC-02-O_20190423 <0.05 8.7 0.03 0.21 <0.5 18

RG_ER_RSC-03-O_20190423 0.05 6.1 0.03 0.10 <0.5 22

RG_ER_RSC-04-O_20190423 <0.05 6.6 0.03 0.16 <0.5 8.6

RG_ER_RSC-05-O_20190424 0.10 8.2 0.03 0.19 <0.5 11

RG_ER_RSC-06-O_20190424 0.04 8.5 0.02 0.15 <0.1 15

RG_ER_RSC-07-O_20190424 <0.05 14 0.02 0.20 <0.5 11

RG_ER_RSC-08-O_20190424 <0.05 15 0.03 0.16 <0.5 18

RG_ER_RSC-09-O_20190424 0.02 7.8 0.03 0.15 <0.1 9.4

RG_ER_RSC-10-O_20190424 0.07 8.6 0.03 0.14 <0.5 13

RG_GC_RSC-01-O_20190425 <0.02 8.5 0.03 0.14 0.3 17

RG_GC_RSC-02-O_20190425 <0.02 7.8 0.04 0.18 <0.1 18

RG_GC_RSC-03-O_20190425 0.04 5.3 0.02 0.18 <0.1 33

RG_GC_RSC-04-O_20190425 <0.05 6.0 0.02 0.2 <0.5 12

RG_GC_RSC-05-O_20190425 0.12 10 0.04 0.21 <0.5 20

RG_GC_RSC-06-O_20190425 0.02 5.6 0.02 0.18 <0.1 14

RG_GC_RSC-07-O_20190425 <0.05 6.9 0.04 0.15 <0.5 28

RG_GC_RSC-08-O_20190425 <0.05 11 0.02 0.20 <0.5 11

RG_GC_RSC-09-O_20190425 0.02 6.0 0.02 0.18 <0.1 8.3
RG_GC_RSC-10-O_20190425 <0.05 7.5 0.02 0.19 <0.5 7.5

Note: PCC - Peamouth Chub, RSC - Redside Shiner

AreaSpecies

RG_ER

RG_SC

Table H.H.8: Metal Concentrations (µg/g dry weight) in Fish Ovaries Collected 
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Silver Strontium Thallium Tin Titanium Uranium

µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

RG_SC_PCC-01-O_20190424 0.04 1.6 0.016 <0.05 2.7 0.009

RG_SC_PCC-02-O_20190424 0.02 0.5 0.021 <0.05 0.3 <0.005

RG_SC_PCC-03-O_20190424 0.02 1.4 0.005 <0.05 2.3 0.006

RG_SC_PCC-04-O_20190424 0.03 0.3 0.008 <0.05 <0.2 <0.005

RG_SC_PCC-05-O_20190424 0.01 0.3 0.014 <0.05 <0.2 <0.005

RG_SC_PCC-06-O_20190424 0.02 1.3 0.032 <0.05 1.7 <0.005

RG_SC_PCC-07-O_20190424 0.02 0.5 0.021 <0.05 0.2 <0.005

RG_SC_PCC-08-O_20190424 0.03 0.4 <0.005 <0.05 <0.2 0.009

RG_SC_PCC-09-O_20190424 0.02 0.5 0.010 <0.05 0.3 <0.005

RG_SC_PCC-10-O_20190424 0.02 0.6 0.016 <0.05 0.2 <0.005

RG_ER_PCC-01-O_20190423 0.01 0.3 0.006 <0.05 <0.2 <0.005

RG_ER_PCC-02-O_20190423 0.02 0.2 0.008 <0.05 0.3 <0.005

RG_ER_PCC-03-O_20190425 0.01 0.2 0.010 <0.05 <0.2 <0.005

RG_ER_PCC-04-O_20190423 0.02 0.2 0.008 <0.05 <0.2 <0.005

RG_ER_PCC-05-O_20190423 0.02 0.3 0.010 <0.05 0.3 <0.005

RG_ER_PCC-06-O_20190423 0.02 0.2 0.006 <0.05 <0.2 <0.005

RG_ER_PCC-07-O_20190424 0.01 0.4 0.010 <0.05 <0.2 <0.005

RG_ER_PCC-08-O_20190424 0.01 0.2 0.007 <0.05 <0.2 <0.005

RG_ER_PCC-09-O_20190424 <0.01 0.3 0.014 <0.05 <0.2 <0.005

RG_ER_PCC-10-O_20190424 0.01 0.3 0.012 <0.05 <0.2 <0.005

RG_GC_PCC-01-O_20190425 0.02 0.4 0.006 <0.05 <0.2 <0.005

RG_GC_PCC-02-O_20190425 0.02 0.3 0.012 <0.05 <0.2 <0.005

RG_GC_PCC-03-O_20190425 0.01 0.3 0.017 <0.05 0.2 <0.005

RG_GC_PCC-04-O_20190425 0.02 0.5 0.045 <0.05 <0.2 <0.005

RG_GC_PCC-05-O_20190425 <0.01 0.4 0.024 <0.05 0.3 <0.005

RG_GC_PCC-06-O_20190425 0.01 0.3 0.014 <0.05 <0.2 <0.005

RG_GC_PCC-07-O_20190425 0.02 0.6 0.034 <0.05 0.3 <0.005

RG_GC_PCC-08-O_20190425 0.01 0.4 0.022 <0.05 0.5 <0.005

RG_GC_PCC-09-O_20190425 0.01 0.5 0.044 <0.05 0.3 <0.005

RG_GC_PCC-10-O_20190425 0.02 0.6 0.047 <0.05 0.3 <0.005

RG_SC_RSC-01-O_20190424 0.02 0.6 0.020 <0.1 <0.5 <0.01

RG_SC_RSC-02-O_20190424 <0.02 0.5 0.020 <0.1 <0.5 <0.01

RG_SC_RSC-03-O_20190424 0.03 0.7 0.020 <0.2 1.1 <0.02

RG_SC_RSC-04-O_20190424 0.04 0.5 0.030 <0.2 <0.5 <0.02

RG_SC_RSC-05-O_20190424 0.02 0.7 0.030 <0.2 0.5 <0.02

RG_SC_RSC-06-O_20190424 0.02 1.2 0.030 <0.2 0.6 <0.02

RG_SC_RSC-07-O_20190424 0.03 0.5 0.020 <0.1 0.5 <0.01

RG_SC_RSC-08-O_20190424 0.03 0.5 0.030 <0.2 <0.5 <0.02

RG_SC_RSC-09-O_20190424 <0.02 <1.0 <0.100 <2.0 <5.0 <0.1

RG_SC_RSC-10-O_20190424 0.03 0.7 0.020 <0.2 <0.5 <0.02

RG_ER_RSC-01-O_20190423 0.02 0.9 0.020 <0.2 3.1 <0.02

RG_ER_RSC-02-O_20190423 0.04 0.6 0.010 <0.2 <0.5 <0.02

RG_ER_RSC-03-O_20190423 0.03 1.0 0.020 <0.2 1.2 <0.02

RG_ER_RSC-04-O_20190423 0.02 0.9 0.020 <0.2 <0.5 <0.02

RG_ER_RSC-05-O_20190424 <0.02 0.8 0.020 <0.2 3.8 <0.02

RG_ER_RSC-06-O_20190424 0.02 0.7 0.030 <0.1 <0.5 <0.01

RG_ER_RSC-07-O_20190424 0.02 0.6 0.020 <0.2 <0.5 <0.02

RG_ER_RSC-08-O_20190424 0.02 0.6 0.010 <0.2 <0.5 <0.02

RG_ER_RSC-09-O_20190424 0.04 1.0 0.020 <0.1 <0.5 <0.01

RG_ER_RSC-10-O_20190424 0.02 0.8 0.020 <0.2 5.4 <0.02

RG_GC_RSC-01-O_20190425 0.06 0.6 0.040 <0.1 <0.5 <0.01

RG_GC_RSC-02-O_20190425 <0.02 1.2 0.030 <0.1 3.8 <0.01

RG_GC_RSC-03-O_20190425 0.02 0.6 0.030 <0.1 <0.5 <0.01

RG_GC_RSC-04-O_20190425 <0.02 0.5 0.020 <0.2 <0.5 <0.02

RG_GC_RSC-05-O_20190425 0.02 8.7 0.040 <0.2 0.8 <0.02

RG_GC_RSC-06-O_20190425 0.03 0.6 0.040 <0.1 <0.5 <0.01

RG_GC_RSC-07-O_20190425 <0.02 0.6 0.040 <0.2 <0.5 <0.02

RG_GC_RSC-08-O_20190425 <0.02 0.6 0.040 <0.2 0.7 <0.02

RG_GC_RSC-09-O_20190425 0.05 0.5 0.040 <0.1 <0.5 <0.01
RG_GC_RSC-10-O_20190425 <0.02 0.5 0.040 <0.2 <0.5 <0.02

Note: PCC - Peamouth Chub, RSC - Redside Shiner

Table H.H.8: Metal Concentrations (µg/g dry weight) in Fish Ovaries Collected in 
Koocanusa Reservoir, 2019

RSC

RG_SC

RG_ER

RG_GC

Species Area Sample ID

PCC

RG_SC

RG_ER

RG_GC
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Vanadium Zinc

µg/g dw µg/g dw

RG_SC_PCC-01-O_20190424 0.2 110

RG_SC_PCC-02-O_20190424 <0.1 110

RG_SC_PCC-03-O_20190424 0.2 99

RG_SC_PCC-04-O_20190424 <0.1 90

RG_SC_PCC-05-O_20190424 <0.1 81

RG_SC_PCC-06-O_20190424 0.1 170

RG_SC_PCC-07-O_20190424 <0.1 150

RG_SC_PCC-08-O_20190424 <0.1 120

RG_SC_PCC-09-O_20190424 <0.1 120

RG_SC_PCC-10-O_20190424 <0.1 120

RG_ER_PCC-01-O_20190423 <0.1 100

RG_ER_PCC-02-O_20190423 <0.1 86

RG_ER_PCC-03-O_20190425 <0.1 88

RG_ER_PCC-04-O_20190423 <0.1 100

RG_ER_PCC-05-O_20190423 <0.1 100

RG_ER_PCC-06-O_20190423 <0.1 86

RG_ER_PCC-07-O_20190424 <0.1 100

RG_ER_PCC-08-O_20190424 <0.1 86

RG_ER_PCC-09-O_20190424 <0.1 120

RG_ER_PCC-10-O_20190424 <0.1 88

RG_GC_PCC-01-O_20190425 <0.1 160

RG_GC_PCC-02-O_20190425 <0.1 86

RG_GC_PCC-03-O_20190425 <0.1 100

RG_GC_PCC-04-O_20190425 <0.1 130

RG_GC_PCC-05-O_20190425 <0.1 120

RG_GC_PCC-06-O_20190425 <0.1 94

RG_GC_PCC-07-O_20190425 <0.1 280

RG_GC_PCC-08-O_20190425 <0.1 120

RG_GC_PCC-09-O_20190425 <0.1 200

RG_GC_PCC-10-O_20190425 <0.1 210

RG_SC_RSC-01-O_20190424 <0.2 230

RG_SC_RSC-02-O_20190424 <0.2 150

RG_SC_RSC-03-O_20190424 <0.2 210

RG_SC_RSC-04-O_20190424 <0.2 200

RG_SC_RSC-05-O_20190424 <0.2 250

RG_SC_RSC-06-O_20190424 <0.2 240

RG_SC_RSC-07-O_20190424 <0.2 160

RG_SC_RSC-08-O_20190424 <0.2 190

RG_SC_RSC-09-O_20190424 <1.0 240

RG_SC_RSC-10-O_20190424 <0.2 140

RG_ER_RSC-01-O_20190423 0.2 280

RG_ER_RSC-02-O_20190423 <0.2 280

RG_ER_RSC-03-O_20190423 <0.2 260

RG_ER_RSC-04-O_20190423 <0.2 230

RG_ER_RSC-05-O_20190424 <0.2 220

RG_ER_RSC-06-O_20190424 <0.2 260

RG_ER_RSC-07-O_20190424 <0.2 240

RG_ER_RSC-08-O_20190424 <0.2 240

RG_ER_RSC-09-O_20190424 <0.2 220

RG_ER_RSC-10-O_20190424 <0.2 270

RG_GC_RSC-01-O_20190425 <0.2 200

RG_GC_RSC-02-O_20190425 0.3 270

RG_GC_RSC-03-O_20190425 <0.2 180

RG_GC_RSC-04-O_20190425 <0.2 250

RG_GC_RSC-05-O_20190425 <0.2 250

RG_GC_RSC-06-O_20190425 <0.2 220

RG_GC_RSC-07-O_20190425 <0.2 240

RG_GC_RSC-08-O_20190425 <0.2 180

RG_GC_RSC-09-O_20190425 <0.2 230
RG_GC_RSC-10-O_20190425 <0.2 230

Note: PCC - Peamouth Chub, RSC - Redside Shiner
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Selenium

mg/kg ww

RG_RFBL 2.00

RG_RFDO 1.95

RG_RFMSO 1.45

RG_RFMU 0.901

RG_RFNSO 1.20

RG_RFTO 1.83

RG_RFTON 2.62

RG_RFYO 2.89

Rexford Surface Tow 0.071

RG_RFBL 0.667

RG_RFDO 1.11

RG_RFMSO 0.839

RG_RFMU 0.561

RG_RFNSO 1.07

RG_RFTO 3.30

RG_RFTON 0.431

RG_RFYO 1.66

RG_TMBA 3.58

RG_TMBB 1.98

RG_TMCA 0.892

RG_TMJA 1.41

RG_TMNB 2.21

RG_TMSB 2.54

RG_TMSP 1.16

RG_TMWA 1.05

Table H.H.9: Selenium Concentrations (mg/kg wet weight) in 
Benthic Invertebrates Collected from Montana, 2019

May

May

September

Tenmile

Rexford

Station IDMonthArea



Table H.H.10: Metal Concentrations (µg/g dry weight) in Fish Muscle Collected at Rexford Area, 2019

Total Solids Aluminum Copper Iron Manganese Mercury

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

Rexford-BT-01 24.5 1.93 ≤ 0.022 0.142 0.057 ≤ 0.057 ≤ 3.72 ≤ 0.0080 ≤ 0.176 ≤ 0.020 0.909 14.8 ≤ 0.018 0.271 1.13 ≤ 0.016
Rexford-BT-02 24.6 1.71 ≤ 0.022 0.936 0.040 ≤ 0.057 ≤ 3.72 ≤ 0.0080 ≤ 0.176 0.062 1.29 12.2 ≤ 0.018 0.269 0.501 ≤ 0.016
Rexford-BT-03 14.4 3.54 ≤ 0.037 0.331 0.146 ≤ 0.097 ≤ 6.35 ≤ 0.013 ≤ 0.301 ≤ 0.033 1.26 20.00 ≤ 0.030 0.474 0.217 ≤ 0.027
Rexford-BT-04 24.6 2.15 ≤ 0.019 0.217 0.082 ≤ 0.051 ≤ 3.33 ≤ 0.0070 1.16 0.033 1.04 22.2 ≤ 0.016 0.390 0.581 ≤ 0.014
Rexford-BT-05 25.6 4.12 ≤ 0.020 0.505 0.061 ≤ 0.052 ≤ 3.39 ≤ 0.0070 ≤ 0.161 0.022 1.50 16.7 ≤ 0.016 0.415 0.364 ≤ 0.014
Rexford-BT-06 23.8 1.77 ≤ 0.023 0.211 ≤ 0.038 ≤ 0.061 ≤ 3.99 ≤ 0.0080 ≤ 0.189 0.023 1.39 12.9 ≤ 0.019 0.289 0.373 ≤ 0.017
Rexford-BT-07 23.4 2.65 ≤ 0.022 0.144 0.071 ≤ 0.057 ≤ 3.76 ≤ 0.0080 ≤ 0.178 ≤ 0.020 0.795 10.3 ≤ 0.018 0.280 0.709 ≤ 0.016
Rexford-BT-08 21.1 1.56 ≤ 0.025 0.351 ≤ 0.040 ≤ 0.065 ≤ 4.24 ≤ 0.0090 ≤ 0.201 0.027 0.844 11.9 ≤ 0.020 0.336 0.471 ≤ 0.018

Rexford-CSU-01 19.9 4.90 ≤ 0.026 0.298 0.336 ≤ 0.069 ≤ 4.53 0.035 ≤ 0.214 0.040 2.66 25.4 ≤ 0.021 0.456 0.480 ≤ 0.019
Rexford-CSU-02 19.7 3.98 ≤ 0.025 0.295 1.20 ≤ 0.065 ≤ 4.24 0.012 ≤ 0.201 0.040 1.57 16.7 0.032 2.05 1.03 ≤ 0.018
Rexford-CSU-03 18.7 4.10 ≤ 0.027 0.207 0.229 ≤ 0.071 ≤ 4.66 0.013 ≤ 0.221 0.040 1.31 12.9 ≤ 0.022 0.532 0.746 ≤ 0.020
Rexford-CSU-04 16.7 5.42 ≤ 0.027 0.366 0.683 ≤ 0.072 ≤ 4.70 ≤ 0.010 ≤ 0.223 0.035 1.19 13.9 ≤ 0.022 0.974 0.937 ≤ 0.020
Rexford-CSU-05 19.2 6.35 ≤ 0.027 0.224 0.241 ≤ 0.071 ≤ 4.65 ≤ 0.010 ≤ 0.220 0.035 1.17 14.3 ≤ 0.022 0.401 0.881 ≤ 0.020
Rexford-CSU-06 20.5 8.89 ≤ 0.024 0.371 0.813 ≤ 0.062 ≤ 4.08 0.018 ≤ 0.193 0.048 1.41 25.9 0.041 1.58 0.620 ≤ 0.017
Rexford-CSU-07 18.2 20.80 ≤ 0.027 0.408 1.49 ≤ 0.072 ≤ 4.69 0.017 ≤ 0.222 0.073 2.38 53.2 0.054 2.76 0.486 ≤ 0.020
Rexford-CSU-08 18.3 6.72 ≤ 0.028 0.218 0.703 ≤ 0.073 ≤ 4.76 ≤ 0.010 ≤ 0.225 0.027 0.956 18.9 0.028 1.23 0.919 ≤ 0.020

RG_REX_CSU-M-01 19.6 1.93 ≤ 0.028 0.080 2.82 ≤ 0.074 ≤ 4.85 ≤ 0.010 ≤ 0.230 0.030 1.15 1.15 0.029 3.51 0.551 ≤ 0.036
RG_REX_CSU-M-02 18.2 1.71 ≤ 0.030 0.118 1.28 ≤ 0.079 ≤ 5.18 ≤ 0.011 ≤ 0.246 0.037 1.46 1.46 ≤ 0.025 2.75 0.451 ≤ 0.038
RG_REX_CSU-M-03 16.8 3.54 ≤ 0.032 0.162 1.68 ≤ 0.084 ≤ 5.49 ≤ 0.012 ≤ 0.260 0.045 1.31 1.31 ≤ 0.026 2.32 0.843 ≤ 0.040
RG_REX_CSU-M-04 16.5 2.15 ≤ 0.033 0.185 0.364 ≤ 0.087 ≤ 5.69 ≤ 0.012 ≤ 0.269 0.052 1.71 1.71 ≤ 0.027 0.820 0.442 ≤ 0.042
RG_REX_CSU-M-05 17.8 4.12 ≤ 0.030 0.080 0.365 ≤ 0.080 ≤ 5.24 ≤ 0.011 ≤ 0.248 ≤ 0.028 1.23 1.23 ≤ 0.025 0.801 0.400 ≤ 0.039
RG_REX_CSU-M-06 18.2 1.77 ≤ 0.030 0.139 1.09 ≤ 0.079 ≤ 5.21 ≤ 0.011 ≤ 0.247 0.034 0.909 0.909 ≤ 0.025 2.14 0.409 ≤ 0.038
RG_REX_CSU-M-07 18.9 2.65 ≤ 0.028 0.246 0.358 ≤ 0.075 ≤ 4.89 ≤ 0.010 ≤ 0.232 0.033 1.48 1.48 ≤ 0.023 0.834 0.220 ≤ 0.036

Rexford-KO-01 25.0 3.19 ≤ 0.035 0.153 0.091 ≤ 0.093 ≤ 6.12 ≤ 0.013 ≤ 0.290 ≤ 0.032 0.813 7.20 ≤ 0.029 0.173 - ≤ 0.026
Rexford-KO-02 24.6 9.40 ≤ 0.044 0.214 0.214 ≤ 0.116 ≤ 7.63 ≤ 0.016 ≤ 0.361 ≤ 0.040 1.28 15.0 0.042 0.545 - ≤ 0.032
Rexford-KO-03 24.7 3.92 ≤ 0.036 0.155 0.177 ≤ 0.095 ≤ 6.22 ≤ 0.013 ≤ 0.295 ≤ 0.033 1.05 11.4 ≤ 0.029 0.287 - ≤ 0.026
Rexford-KO-04 21.5 5.88 ≤ 0.046 0.129 0.149 ≤ 0.120 ≤ 7.87 ≤ 0.017 ≤ 0.373 ≤ 0.041 1.43 13.6 ≤ 0.037 0.280 - ≤ 0.033
Rexford-KO-05 20.4 4.07 ≤ 0.049 0.126 0.240 ≤ 0.130 ≤ 8.51 ≤ 0.018 ≤ 0.403 ≤ 0.045 1.09 12.6 ≤ 0.040 0.303 - ≤ 0.036
Rexford-KO-06 43.8 2.78 ≤ 0.025 0.084 0.055 ≤ 0.065 ≤ 4.26 ≤ 0.009 ≤ 0.202 ≤ 0.022 0.385 5.32 ≤ 0.020 0.089 - ≤ 0.018
Rexford-KO-07 36.8 3.07 ≤ 0.026 0.144 0.242 ≤ 0.070 ≤ 4.57 ≤ 0.010 ≤ 0.217 ≤ 0.024 0.980 11.1 ≤ 0.022 0.155 - ≤ 0.019

RG_REX_KO-M-01 19.0 4.90 ≤ 0.010 0.118 0.188 ≤ 0.064 ≤ 33.0 ≤ 0.008 ≤ 0.018 0.032 2.14 42.0 ≤ 4.9 0.488 0.283 ≤ 0.046
RG_REX_KO-M-02 18.4 3.98 ≤ 0.029 0.172 0.086 ≤ 0.077 ≤ 5.04 ≤ 0.011 ≤ 0.239 ≤ 0.027 2.86 27.4 ≤ 0.024 0.390 0.240 0.027
RG_REX_KO-M-03 20.9 4.10 ≤ 0.025 0.115 ≤ 0.041 ≤ 0.067 ≤ 4.38 ≤ 0.009 ≤ 0.207 ≤ 0.023 1.90 14.3 ≤ 0.021 0.236 0.258 ≤ 0.032
RG_REX_KO-M-04 18.9 5.42 ≤ 0.029 0.183 0.226 ≤ 0.076 ≤ 5.00 ≤ 0.011 ≤ 0.237 0.036 2.48 26.0 ≤ 0.024 0.408 0.267 0.023
RG_REX_KO-M-05 22.2 6.35 ≤ 0.024 0.118 0.072 ≤ 0.063 ≤ 4.14 ≤ 0.009 ≤ 0.196 0.023 1.66 17.9 ≤ 0.020 0.235 0.269 ≤ 0.030
RG_REX_KO-M-06 21.3 8.89 ≤ 0.025 0.242 ≤ 0.041 ≤ 0.066 ≤ 4.33 ≤ 0.009 ≤ 0.205 0.028 3.46 26.5 ≤ 0.021 0.239 0.219 ≤ 0.032
RG_REX_KO-M-07 21.6 20.8 ≤ 0.025 0.103 0.084 ≤ 0.067 ≤ 4.37 ≤ 0.009 ≤ 0.207 ≤ 0.023 1.45 15.4 ≤ 0.021 0.281 0.303 ≤ 0.032
RG_REX_KO-M-08 19.6 6.72 ≤ 0.028 0.157 ≤ 0.045 ≤ 0.073 ≤ 4.79 ≤ 0.01 ≤ 0.227 0.026 4.22 29.8 ≤ 0.023 0.289 0.267 0.021

Rexford-MF-01 21.8 3.54 ≤ 0.024 0.644 0.175 ≤ 0.063 ≤ 4.10 ≤ 0.0090 ≤ 0.194 ≤ 0.022 0.982 11.5 ≤ 0.019 0.558 0.230 ≤ 0.017

Rexford-MF-02 20.8 4.73 ≤ 0.051 0.861 0.102 ≤ 0.135 ≤ 8.84 ≤ 0.0190 ≤ 0.419 0.058 1.40 14.3 ≤ 0.042 0.486 0.165 ≤ 0.037

Rexford-NSC-01 19.6 3.43 ≤ 0.024 0.127 0.210 ≤ 0.063 ≤ 4.14 ≤ 0.0090 ≤ 0.196 ≤ 0.022 0.704 11.7 ≤ 0.02 0.567 1.44 ≤ 0.017
Rexford-NSC-02 21.8 4.77 ≤ 0.022 0.265 0.264 ≤ 0.058 ≤ 3.82 ≤ 0.0080 ≤ 0.181 ≤ 0.020 0.905 11.9 0.029 0.199 1.33 ≤ 0.016
Rexford-NSC-03 17.7 4.15 ≤ 0.028 0.194 0.325 ≤ 0.074 ≤ 4.87 ≤ 0.0100 ≤ 0.231 ≤ 0.026 0.931 13.0 ≤ 0.023 0.486 1.08 ≤ 0.021
Rexford-NSC-04 18.4 3.69 ≤ 0.028 0.289 0.134 ≤ 0.074 ≤ 4.84 ≤ 0.0100 ≤ 0.229 ≤ 0.025 0.782 11.8 ≤ 0.023 0.266 1.17 ≤ 0.02
Rexford-NSC-05 22.3 2.63 ≤ 0.023 0.268 0.141 ≤ 0.062 ≤ 4.04 ≤ 0.0080 ≤ 0.191 ≤ 0.021 0.748 6.42 ≤ 0.019 0.169 1.59 ≤ 0.017
Rexford-NSC-06 21.7 2.25 ≤ 0.024 0.158 0.488 ≤ 0.063 ≤ 4.13 ≤ 0.0090 ≤ 0.196 ≤ 0.022 0.892 8.32 ≤ 0.02 0.705 1.10 ≤ 0.017
Rexford-NSC-07 21.4 3.6 ≤ 0.024 0.127 0.124 ≤ 0.064 ≤ 4.21 ≤ 0.0090 ≤ 0.199 ≤ 0.022 0.923 10.6 ≤ 0.02 0.299 1.21 ≤ 0.018
Rexford-NSC-08 17.9 4.57 ≤ 0.029 0.240 0.255 ≤ 0.078 ≤ 5.09 ≤ 0.0110 ≤ 0.241 ≤ 0.027 0.981 13.1 ≤ 0.024 0.645 0.886 ≤ 0.021
Rexford-NSC-09 25.4 3.37 ≤ 0.02 0.385 0.180 ≤ 0.052 ≤ 3.41 ≤ 0.0070 ≤ 0.162 ≤ 0.018 1.61 13.7 ≤ 0.016 0.310 0.901 ≤ 0.014
Rexford-NSC-10 23.5 2.86 ≤ 0.022 0.193 0.257 ≤ 0.058 ≤ 3.82 ≤ 0.0080 ≤ 0.181 ≤ 0.020 0.795 12.1 ≤ 0.018 0.219 1.16 ≤ 0.016
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Table H.H.10: Metal Concentrations (µg/g dry weight) in Fish Muscle Collected at Rexford Area, 2019

Total Solids Aluminum Copper Iron Manganese Mercury

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw
Species Month Sample ID

Barium

µg/g dw

Boron

µg/g dw

Beryllium

µg/g dw

Cadmium

µg/g dw

Chromium

µg/g dw µg/g dw

Cobalt Molybdenum

µg/g dwµg/g dw

LeadAntimony

µg/g dw

Arsenic

µg/g dw

Rexford-NSC-11 18.0 5.59 ≤ 0.027 0.199 0.267 ≤ 0.071 ≤ 4.67 ≤ 0.0100 ≤ 0.221 ≤ 0.025 1.32 15.7 0.024 0.327 1.04 ≤ 0.020
Rexford-NSC-12 20.9 5.44 ≤ 0.025 0.164 0.262 ≤ 0.067 ≤ 4.40 ≤ 0.0090 ≤ 0.208 ≤ 0.023 1.23 14.6 ≤ 0.021 0.295 0.886 ≤ 0.019
Rexford-NSC-13 21.9 2.25 ≤ 0.023 0.274 0.669 ≤ 0.060 ≤ 3.95 ≤ 0.0080 ≤ 0.187 ≤ 0.021 2.19 19.2 ≤ 0.019 0.926 0.882 ≤ 0.017
Rexford-NSC-14 25.0 2.96 ≤ 0.021 0.269 0.191 ≤ 0.056 ≤ 3.64 ≤ 0.0080 ≤ 0.173 ≤ 0.019 1.33 15.2 ≤ 0.017 0.191 1.17 ≤ 0.015
Rexford-NSC-15 24.7 3.76 ≤ 0.019 0.303 0.159 ≤ 0.051 ≤ 3.33 ≤ 0.0070 ≤ 0.158 ≤ 0.018 1.07 12.0 ≤ 0.016 0.180 1.38 ≤ 0.014

RG_REX_NSC-M-01 18.7 9.40 ≤ 0.029 0.033 0.510 ≤ 0.076 ≤ 5.00 ≤ 0.011 ≤ 0.237 ≤ 0.026 1.52 1.52 ≤ 0.024 0.507 1.37 ≤ 0.037
RG_REX_NSC-M-02 18.1 3.92 ≤ 0.030 0.040 0.861 ≤ 0.079 ≤ 5.20 ≤ 0.011 ≤ 0.246 ≤ 0.027 1.62 1.62 ≤ 0.025 0.747 0.625 ≤ 0.038
RG_REX_NSC-M-03 18.5 5.88 0.030 0.055 1.70 ≤ 0.078 ≤ 5.10 ≤ 0.011 ≤ 0.242 ≤ 0.027 1.87 1.87 ≤ 0.024 1.84 0.799 ≤ 0.038
RG_REX_NSC-M-04 19.1 4.07 ≤ 0.028 0.071 1.18 ≤ 0.075 ≤ 4.92 ≤ 0.010 ≤ 0.233 ≤ 0.026 2.10 2.10 ≤ 0.023 1.04 1.05 ≤ 0.036
RG_REX_NSC-M-05 19.7 2.78 ≤ 0.027 0.044 0.629 ≤ 0.072 ≤ 4.70 ≤ 0.010 ≤ 0.223 ≤ 0.025 1.84 1.84 ≤ 0.022 0.692 0.623 ≤ 0.035
RG_REX_NSC-M-06 19.5 3.07 ≤ 0.028 0.131 2.26 ≤ 0.073 ≤ 4.82 ≤ 0.010 ≤ 0.228 ≤ 0.025 2.72 2.72 ≤ 0.023 1.74 1.65 ≤ 0.035
RG_REX_NSC-M-07 19.5 3.54 ≤ 0.028 0.081 0.162 ≤ 0.073 ≤ 4.80 ≤ 0.010 ≤ 0.227 ≤ 0.025 2.65 2.65 ≤ 0.023 0.374 0.964 ≤ 0.035
RG_REX_NSC-M-08 21.2 4.73 ≤ 0.026 0.033 0.0890 ≤ 0.068 ≤ 4.43 ≤ 0.009 ≤ 0.210 ≤ 0.023 1.04 1.04 ≤ 0.021 0.122 2.18 ≤ 0.033

Rexford-PCC-01 18.5 10.1 ≤ 0.048 0.185 1.38 ≤ 0.127 ≤ 8.32 ≤ 0.018 ≤ 0.394 ≤ 0.044 1.04 15.3 ≤ 0.039 1.57 - ≤ 0.035
Rexford-PCC-02 13.2 13.6 ≤ 0.073 0.170 0.396 ≤ 0.191 ≤ 12.5 ≤ 0.026 ≤ 0.594 ≤ 0.066 0.953 16.6 ≤ 0.059 0.65 - ≤ 0.053
Rexford-PCC-03 19.7 17.9 ≤ 0.047 0.256 1.35 ≤ 0.123 ≤ 8.05 ≤ 0.017 ≤ 0.381 ≤ 0.042 2.22 31.4 ≤ 0.038 1.54 - ≤ 0.034
Rexford-PCC-04 19.7 9.73 ≤ 0.052 0.168 1.30 ≤ 0.136 ≤ 8.92 ≤ 0.019 ≤ 0.423 ≤ 0.047 1.72 22.1 ≤ 0.042 0.661 - ≤ 0.038
Rexford-PCC-05 17.8 7.45 ≤ 0.050 0.188 0.759 ≤ 0.131 ≤ 8.60 ≤ 0.018 ≤ 0.407 ≤ 0.045 0.868 12.8 ≤ 0.041 0.681 0.237 ≤ 0.036
Rexford-PCC-06 18.1 18.8 ≤ 0.053 0.181 0.733 ≤ 0.139 ≤ 9.09 ≤ 0.019 ≤ 0.430 ≤ 0.048 0.844 15.5 0.075 0.727 - ≤ 0.038
Rexford-PCC-07 17.1 12.0 ≤ 0.054 0.260 2.30 ≤ 0.141 ≤ 9.24 ≤ 0.019 ≤ 0.438 ≤ 0.049 1.83 28.3 ≤ 0.044 2.26 0.269 ≤ 0.039
Rexford-PCC-08 - 0.990 ≤ 0.009 0.039 0.069 ≤ 0.024 ≤ 1.58 ≤ 0.003 ≤ 0.075 ≤ 0.008 0.210 2.86 ≤ 0.008 0.112 - ≤ 0.007

RG_REX_PCC-M-01 18.1 4.77 ≤ 0.029 0.060 1.74 ≤ 0.076 ≤ 5.00 ≤ 0.011 ≤ 0.237 ≤ 0.026 1.05 1.05 0.028 1.17 0.607 ≤ 0.037
RG_REX_PCC-M-02 17.8 4.15 ≤ 0.030 0.291 1.87 ≤ 0.078 ≤ 5.12 ≤ 0.011 ≤ 0.243 ≤ 0.027 1.17 1.17 ≤ 0.024 0.793 0.686 ≤ 0.038
RG_REX_PCC-M-03 18.3 3.69 ≤ 0.028 0.120 3.14 ≤ 0.074 ≤ 4.85 ≤ 0.010 ≤ 0.230 ≤ 0.026 1.13 1.13 ≤ 0.023 1.31 0.496 ≤ 0.036
RG_REX_PCC-M-04 17.9 2.63 ≤ 0.029 0.176 3.28 ≤ 0.077 ≤ 5.04 ≤ 0.011 ≤ 0.239 ≤ 0.027 1.22 1.22 ≤ 0.024 2.08 0.726 ≤ 0.037
RG_REX_PCC-M-05 17.3 2.25 ≤ 0.031 0.096 1.48 ≤ 0.081 ≤ 5.31 ≤ 0.011 ≤ 0.252 ≤ 0.028 1.61 1.61 ≤ 0.025 0.825 0.647 ≤ 0.039
RG_REX_PCC-M-06 18.5 3.60 ≤ 0.025 0.248 2.45 ≤ 0.066 ≤ 4.30 0.010 ≤ 0.204 ≤ 0.023 1.15 1.15 ≤ 0.020 1.42 0.662 ≤ 0.032
RG_REX_PCC-M-07 17.5 4.57 ≤ 0.030 0.103 2.24 ≤ 0.078 ≤ 5.10 ≤ 0.011 ≤ 0.242 ≤ 0.027 1.17 1.17 ≤ 0.024 1.37 0.435 ≤ 0.038
RG_REX_PCC-M-08 17.7 3.37 ≤ 0.030 0.288 1.66 ≤ 0.080 ≤ 5.22 ≤ 0.011 ≤ 0.247 ≤ 0.027 1.93 1.93 ≤ 0.025 0.846 0.463 ≤ 0.038

Rexford-RSC-01 22.2 34.6 ≤ 0.046 0.182 1.19 ≤ 0.122 ≤ 8.00 0.021 ≤ 0.379 ≤ 0.042 2.13 30.8 0.141 1.39 - ≤ 0.034
Rexford-RSC-02 27.6 29.4 ≤ 0.037 0.159 1.69 ≤ 0.099 ≤ 6.47 ≤ 0.014 ≤ 0.306 0.058 2.28 27.6 0.120 1.28 - ≤ 0.027
Rexford-RSC-03 22.4 80.4 ≤ 0.046 0.225 2.29 ≤ 0.122 ≤ 8.00 ≤ 0.017 ≤ 0.379 ≤ 0.042 2.72 34.8 0.115 2.02 - ≤ 0.034
Rexford-RSC-04 17.8 20.8 ≤ 0.059 0.179 0.882 ≤ 0.157 ≤ 10.3 ≤ 0.022 ≤ 0.486 ≤ 0.054 1.37 19.2 0.094 1.03 - ≤ 0.043
Rexford-RSC-05 21.5 15.7 ≤ 0.050 0.173 0.532 ≤ 0.131 ≤ 8.57 ≤ 0.018 ≤ 0.406 ≤ 0.045 1.20 13.1 ≤ 0.041 0.931 - ≤ 0.036
Rexford-RSC-06 17.8 67.2 ≤ 0.057 0.137 2.33 ≤ 0.151 ≤ 9.89 0.024 ≤ 0.468 ≤ 0.052 2.60 63.6 0.086 1.46 - ≤ 0.042
Rexford-RSC-07 - 6.88 ≤ 0.012 0.039 0.516 ≤ 0.031 ≤ 2.05 ≤ 0.004 ≤ 0.097 ≤ 0.011 0.546 8.12 0.020 0.605 - ≤ 0.009
Rexford-RSC-08 22.0 35.7 ≤ 0.047 0.163 2.05 ≤ 0.124 ≤ 8.14 0.023 ≤ 0.386 ≤ 0.043 2.48 42.6 0.068 1.88 - ≤ 0.034

RG_REX_RBT-M-01 22.7 5.59 ≤ 0.024 0.055 0.042 ≤ 0.063 ≤ 4.15 ≤ 0.009 ≤ 0.197 ≤ 0.022 1.98 1.98 ≤ 0.020 0.259 0.294 ≤ 0.031
RG_REX_RBT-M-02 17.8 5.44 0.031 0.064 0.070 ≤ 0.081 ≤ 5.29 ≤ 0.011 ≤ 0.251 ≤ 0.028 1.15 1.15 ≤ 0.025 0.217 0.926 ≤ 0.039
RG_REX_RBT-M-03 22.9 2.25 ≤ 0.023 0.067 0.041 ≤ 0.062 ≤ 4.05 ≤ 0.009 ≤ 0.192 0.038 2.13 2.13 ≤ 0.019 0.332 0.130 ≤ 0.030
RG_REX_RBT-M-04 22.6 2.96 0.024 0.075 0.134 ≤ 0.064 ≤ 4.20 ≤ 0.009 ≤ 0.199 ≤ 0.022 1.41 1.41 ≤ 0.020 0.418 0.204 ≤ 0.031
RG_REX_RBT-M-05 22.5 3.76 ≤ 0.024 0.509 0.048 ≤ 0.064 ≤ 4.21 ≤ 0.009 ≤ 0.199 0.041 2.25 2.25 ≤ 0.020 0.558 0.095 ≤ 0.031
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May Rexford-WCT-01 21.0 4.53 ≤ 0.026 0.215 0.103 ≤ 0.068 ≤ 4.45 ≤ 0.009 ≤ 0.211 0.033 1.39 17.9 0.023 0.350 0.166 ≤ 0.019

Rexford-YP-01 17.4 6.05 ≤ 0.057 0.081 0.296 ≤ 0.151 ≤ 9.90 ≤ 0.021 ≤ 0.469 ≤ 0.052 0.831 10.3 ≤ 0.047 0.482 0.0145 ≤ 0.042
Rexford-YP-02 20.2 6.61 ≤ 0.026 ≤ 0.022 0.238 ≤ 0.069 ≤ 4.52 ≤ 0.010 ≤ 0.214 ≤ 0.024 1.63 12.8 ≤ 0.021 0.676 0.776 ≤ 0.019
Rexford-YP-03 17.8 5.70 ≤ 0.049 0.071 0.191 ≤ 0.130 ≤ 8.50 ≤ 0.018 ≤ 0.403 ≤ 0.045 0.793 10.1 ≤ 0.040 0.545 0.948 ≤ 0.036
Rexford-YP-04 19.0 7.06 ≤ 0.053 0.098 0.209 ≤ 0.140 ≤ 9.18 ≤ 0.019 ≤ 0.435 ≤ 0.048 0.643 9.9 ≤ 0.043 0.503 0.610 ≤ 0.039

Notes: BT = Bull Trout, CSU = Largescale Sucker,  KO = Kokanee, MWF = Mountain Whitefish, NSC = Northern Pikeminnow, PCC = Peamouth Chub, RSC = Redside Shiner, RBT = Rainbow Trout, WCT = Westslope Cutthroat Trout, YP = Yellow Perch, " - " indicates no data   available.
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Table H.H.10: Metal Concentrations (µg/g dry weight) in Fish Muscle Collected at Rexford Area, 2019

Selenium Titanium

µg/g dw µg/g dw µg/g dw

Rexford-BT-01 ≤ 0.049 2.16 ≤ 0.0060 ≤ 0.114 0.082 0.061 0.077 ≤ 0.00040 ≤ 0.016 14.0
Rexford-BT-02 ≤ 0.049 1.65 ≤ 0.0060 ≤ 0.114 0.073 0.049 0.057 ≤ 0.00040 ≤ 0.016 13.2
Rexford-BT-03 ≤ 0.084 1.72 ≤ 0.010 0.338 0.102 0.072 0.099 ≤ 0.00070 ≤ 0.027 22.4
Rexford-BT-04 1.17 1.55 ≤ 0.0050 ≤ 0.102 0.075 0.049 0.065 ≤ 0.00040 0.016 12.5
Rexford-BT-05 ≤ 0.045 1.74 ≤ 0.0050 0.135 0.054 0.043 0.127 ≤ 0.00040 ≤ 0.014 15.5
Rexford-BT-06 ≤ 0.052 1.67 ≤ 0.0060 ≤ 0.122 0.154 0.050 0.062 ≤ 0.00040 ≤ 0.017 15.0
Rexford-BT-07 ≤ 0.050 1.82 ≤ 0.0060 ≤ 0.115 0.083 0.090 0.066 0.0030 ≤ 0.016 11.5
Rexford-BT-08 ≤ 0.056 1.40 ≤ 0.0070 0.200 0.091 0.056 0.046 ≤ 0.00040 ≤ 0.018 16.5

Rexford-CSU-01 ≤ 0.060 4.08 0.020 0.299 0.033 ≤ 0.033 0.098 ≤ 0.00050 ≤ 0.019 23.8
Rexford-CSU-02 ≤ 0.056 3.71 ≤ 0.0070 1.92 0.019 ≤ 0.031 0.086 ≤ 0.00040 ≤ 0.018 27.2
Rexford-CSU-03 ≤ 0.061 4.99 ≤ 0.0070 0.258 ≤ 0.017 ≤ 0.034 0.078 0.0010 ≤ 0.020 27.8
Rexford-CSU-04 ≤ 0.062 3.63 ≤ 0.0070 0.912 0.030 ≤ 0.035 0.094 0.0040 ≤ 0.020 23.6
Rexford-CSU-05 ≤ 0.061 4.09 ≤ 0.0070 0.368 0.020 ≤ 0.034 0.110 0.0010 ≤ 0.020 28.1
Rexford-CSU-06 ≤ 0.054 4.86 ≤ 0.0060 1.32 0.016 ≤ 0.030 0.141 ≤ 0.00040 ≤ 0.017 20.9
Rexford-CSU-07 0.066 4.46 ≤ 0.0070 1.81 0.031 ≤ 0.035 0.272 0.0020 0.025 27.2
Rexford-CSU-08 ≤ 0.063 1.84 ≤ 0.0080 1.42 ≤ 0.018 ≤ 0.035 0.112 ≤ 0.00050 ≤ 0.020 27.5

RG_REX_CSU-M-01 ≤ 0.064 3.81 ≤ 0.0080 5.25 ≤ 0.018 0.067 0.113 0.0020 ≤ 0.020 34.1
RG_REX_CSU-M-02 ≤ 0.068 2.54 ≤ 0.0080 2.96 ≤ 0.019 0.072 0.077 0.00060 ≤ 0.022 20.6
RG_REX_CSU-M-03 ≤ 0.072 2.92 ≤ 0.0090 2.33 0.028 0.099 0.072 0.0010 ≤ 0.023 25.3
RG_REX_CSU-M-04 ≤ 0.075 4.41 ≤ 0.0090 0.525 0.027 0.120 0.078 ≤ 0.00060 ≤ 0.024 26.7
RG_REX_CSU-M-05 ≤ 0.069 2.96 ≤ 0.0080 0.636 ≤ 0.019 0.131 0.073 ≤ 0.00060 ≤ 0.022 19.3
RG_REX_CSU-M-06 ≤ 0.069 5.27 ≤ 0.0080 2.81 ≤ 0.019 0.061 0.181 0.00080 ≤ 0.022 21.0
RG_REX_CSU-M-07 ≤ 0.064 5.39 ≤ 0.0080 1.17 0.021 ≤ 0.036 0.104 ≤ 0.00050 ≤ 0.021 26.1

Rexford-KO-01 ≤ 0.081 1.65 ≤ 0.010 0.262 0.081 ≤ 0.045 0.069 ≤ 0.00060 ≤ 0.026 11.8
Rexford-KO-02 ≤ 0.100 2.00 ≤ 0.012 0.775 0.131 ≤ 0.056 0.182 ≤ 0.00080 ≤ 0.032 18.2
Rexford-KO-03 ≤ 0.082 1.81 ≤ 0.010 0.352 0.101 ≤ 0.046 0.199 0.0010 ≤ 0.026 20.4
Rexford-KO-04 ≤ 0.104 2.10 ≤ 0.012 0.474 0.086 ≤ 0.058 0.113 0.0020 ≤ 0.033 23.6
Rexford-KO-05 ≤ 0.112 1.66 ≤ 0.013 0.709 0.081 ≤ 0.063 0.141 0.0030 ≤ 0.036 16.8
Rexford-KO-06 ≤ 0.056 0.749 ≤ 0.007 0.196 0.044 ≤ 0.031 0.076 ≤ 0.00040 ≤ 0.018 7.34
Rexford-KO-07 ≤ 0.060 1.20 ≤ 0.007 0.366 0.063 ≤ 0.034 0.077 0.0010 ≤ 0.019 15.8

RG_REX_KO-M-01 0.117 1.93 ≤ 1.60 0.339 0.076 ≤ 0.026 0.085 0.00090 ≤ 0.049 18.4
RG_REX_KO-M-02 ≤ 0.066 2.00 ≤ 0.0080 0.292 0.100 ≤ 0.037 0.079 0.00070 ≤ 0.021 27.0
RG_REX_KO-M-03 ≤ 0.058 1.90 ≤ 0.0070 ≤ 0.134 0.081 ≤ 0.032 0.043 ≤ 0.00050 ≤ 0.018 ≤ 17.4
RG_REX_KO-M-04 ≤ 0.066 1.93 ≤ 0.0080 0.834 0.092 ≤ 0.037 0.057 ≤ 0.00050 ≤ 0.021 25.1
RG_REX_KO-M-05 ≤ 0.054 2.03 ≤ 0.0070 0.260 0.087 ≤ 0.030 0.045 ≤ 0.00040 ≤ 0.017 17.2
RG_REX_KO-M-06 ≤ 0.057 1.85 ≤ 0.0070 0.149 0.090 ≤ 0.032 0.062 ≤ 0.00050 ≤ 0.018 20.8
RG_REX_KO-M-07 ≤ 0.058 2.07 ≤ 0.0070 0.501 0.083 ≤ 0.032 0.043 ≤ 0.00050 ≤ 0.018 17.7
RG_REX_KO-M-08 ≤ 0.063 1.96 ≤ 0.0080 ≤ 0.146 0.077 ≤ 0.035 0.042 ≤ 0.00050 ≤ 0.020 32.7

Rexford-MF-01 ≤ 0.054 3.19 ≤ 0.0060 0.586 0.108 ≤ 0.030 0.066 ≤ 0.0010 ≤ 0.017 14.4

Rexford-MF-02 ≤ 0.116 2.41 ≤ 0.014 ≤ 0.270 0.079 0.071 0.104 ≤ 0.0009 ≤ 0.037 13.9

Rexford-NSC-01 ≤ 0.054 1.65 ≤ 0.0070 0.261 0.021 0.060 0.077 0.0008 ≤ 0.017 18.0
Rexford-NSC-02 ≤ 0.050 1.03 ≤ 0.0060 0.352 0.018 0.063 0.101 0.0008 ≤ 0.016 22.3
Rexford-NSC-03 ≤ 0.064 1.50 ≤ 0.0080 0.565 0.050 0.108 0.085 0.0040 ≤ 0.021 33.4
Rexford-NSC-04 0.214 1.17 ≤ 0.0080 0.256 0.022 0.059 0.081 ≤ 0.0005 ≤ 0.020 16.2
Rexford-NSC-05 ≤ 0.053 1.05 ≤ 0.0060 0.393 0.019 0.053 0.069 0.0010 ≤ 0.017 12.9
Rexford-NSC-06 ≤ 0.054 1.43 ≤ 0.0070 1.95 0.054 0.052 0.059 0.0010 ≤ 0.017 21.9
Rexford-NSC-07 ≤ 0.055 1.32 ≤ 0.0070 0.275 0.024 0.055 0.062 0.0030 ≤ 0.018 18.0
Rexford-NSC-08 0.212 1.39 ≤ 0.0080 0.674 0.066 0.079 0.104 0.0010 0.028 22.5
Rexford-NSC-09 ≤ 0.045 0.803 ≤ 0.0050 0.147 0.024 0.062 0.116 ≤ 0.0004 0.020 17.4
Rexford-NSC-10 ≤ 0.050 1.11 ≤ 0.0060 0.228 0.021 0.061 0.080 ≤ 0.0004 ≤ 0.016 15.2
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Table H.H.10: Metal Concentrations (µg/g dry weight) in Fish Muscle Collected at Rexford Area, 2019

Selenium Titanium

µg/g dw µg/g dw µg/g dw
Species Month

Silver

µg/g dwµg/g dw

Nickel
Sample ID

Zinc

µg/g dw

Strontium

µg/g dw µg/g dw µg/g dw

Uranium VanadiumTinThallium

µg/g dw

Rexford-NSC-11 ≤ 0.062 1.56 ≤ 0.0070 0.288 0.073 ≤ 0.034 0.095 ≤ 0.0005 ≤ 0.020 21.7
Rexford-NSC-12 ≤ 0.058 1.04 ≤ 0.0070 0.335 0.023 ≤ 0.032 0.082 ≤ 0.0005 ≤ 0.019 16.4
Rexford-NSC-13 ≤ 0.052 1.03 ≤ 0.0060 2.48 0.045 ≤ 0.029 0.064 0.0020 ≤ 0.017 21.1
Rexford-NSC-14 ≤ 0.048 0.930 ≤ 0.0060 0.241 0.020 ≤ 0.027 0.061 0.0007 ≤ 0.015 13.9
Rexford-NSC-15 ≤ 0.044 0.925 ≤ 0.0050 0.225 ≤ 0.012 ≤ 0.025 0.061 0.0040 ≤ 0.014 15.0

RG_REX_NSC-M-01 ≤ 0.066 3.01 ≤ 0.0080 1.63 ≤ 0.018 ≤ 0.037 0.083 0.0030 ≤ 0.021 23.7
RG_REX_NSC-M-02 ≤ 0.068 1.79 ≤ 0.0080 2.49 ≤ 0.019 ≤ 0.038 0.064 ≤ 0.00050 ≤ 0.022 26.9
RG_REX_NSC-M-03 ≤ 0.067 2.50 ≤ 0.0080 5.14 ≤ 0.019 ≤ 0.038 0.076 0.0010 ≤ 0.021 30.5
RG_REX_NSC-M-04 ≤ 0.065 2.24 ≤ 0.0080 5.58 ≤ 0.018 ≤ 0.036 0.090 0.00060 ≤ 0.021 31.3
RG_REX_NSC-M-05 ≤ 0.062 1.75 ≤ 0.0070 1.66 ≤ 0.017 ≤ 0.035 0.078 ≤ 0.00050 ≤ 0.020 21.1
RG_REX_NSC-M-06 ≤ 0.063 1.73 ≤ 0.0080 7.14 ≤ 0.018 ≤ 0.035 0.075 0.0020 ≤ 0.020 30.8
RG_REX_NSC-M-07 ≤ 0.063 1.87 ≤ 0.0080 0.382 ≤ 0.018 ≤ 0.035 0.087 ≤ 0.00050 ≤ 0.020 21.2
RG_REX_NSC-M-08 ≤ 0.058 1.53 ≤ 0.0070 0.448 ≤ 0.016 ≤ 0.033 0.069 ≤ 0.00050 ≤ 0.019 14.5

Rexford-PCC-01 ≤ 0.110 2.23 ≤ 0.013 5.77 ≤ 0.031 ≤ 0.061 0.172 0.0020 ≤ 0.035 21.2
Rexford-PCC-02 ≤ 0.165 2.38 ≤ 0.020 0.921 ≤ 0.046 ≤ 0.092 0.244 0.0030 ≤ 0.053 30.3
Rexford-PCC-03 ≤ 0.106 1.91 ≤ 0.013 2.89 0.034 ≤ 0.059 1.62 0.0080 ≤ 0.034 45.7
Rexford-PCC-04 ≤ 0.117 3.38 ≤ 0.014 1.34 ≤ 0.033 ≤ 0.066 0.175 ≤ 0.0009 ≤ 0.038 22.0
Rexford-PCC-05 ≤ 0.113 1.96 ≤ 0.014 1.5 ≤ 0.032 ≤ 0.063 0.157 0.0020 ≤ 0.036 19.7
Rexford-PCC-06 ≤ 0.120 2.05 ≤ 0.014 1.28 ≤ 0.033 ≤ 0.067 0.256 0.0040 ≤ 0.038 32.1
Rexford-PCC-07 ≤ 0.122 2.19 ≤ 0.015 5.89 ≤ 0.034 ≤ 0.068 0.206 ≤ 0.0010 ≤ 0.039 36.0
Rexford-PCC-08 ≤ 0.021 0.332 ≤ 0.0030 0.126 ≤ 0.006 ≤ 0.012 0.023 0.0010 ≤ 0.0070 3.36

RG_REX_PCC-M-01 0.080 2.28 ≤ 0.0080 3.44 ≤ 0.018 ≤ 0.037 0.158 0.0010 ≤ 0.021 23.5
RG_REX_PCC-M-02 ≤ 0.067 2.31 ≤ 0.0080 2.36 ≤ 0.019 ≤ 0.038 0.085 0.0020 ≤ 0.022 32.5
RG_REX_PCC-M-03 ≤ 0.064 2.10 ≤ 0.0080 4.31 ≤ 0.018 ≤ 0.036 0.099 0.0010 ≤ 0.020 28.8
RG_REX_PCC-M-04 ≤ 0.066 3.25 ≤ 0.0080 5.40 ≤ 0.019 ≤ 0.037 0.084 0.0020 ≤ 0.021 34.7
RG_REX_PCC-M-05 ≤ 0.070 2.12 ≤ 0.0080 3.02 ≤ 0.020 ≤ 0.039 0.073 0.0010 ≤ 0.022 38.4
RG_REX_PCC-M-06 ≤ 0.057 2.83 ≤ 0.0070 3.94 ≤ 0.016 ≤ 0.032 0.090 0.0010 ≤ 0.018 31.2
RG_REX_PCC-M-07 ≤ 0.067 2.17 ≤ 0.0080 5.94 ≤ 0.019 ≤ 0.038 0.098 0.0010 0.023 30.3
RG_REX_PCC-M-08 ≤ 0.069 3.67 ≤ 0.0080 1.92 ≤ 0.019 ≤ 0.038 0.069 0.0007 ≤ 0.022 33.5

Rexford-RSC-01 0.188 2.46 ≤ 0.013 1.82 ≤ 0.029 ≤ 0.059 0.713 0.0020 ≤ 0.034 71.4
Rexford-RSC-02 1.54 2.19 ≤ 0.010 1.74 0.027 ≤ 0.048 0.384 0.0020 ≤ 0.027 77.8
Rexford-RSC-03 ≤ 0.105 2.95 ≤ 0.013 3.38 ≤ 0.029 ≤ 0.059 0.832 0.0070 ≤ 0.034 108
Rexford-RSC-04 ≤ 0.135 1.98 ≤ 0.016 1.50 ≤ 0.038 ≤ 0.076 0.394 ≤ 0.0010 ≤ 0.043 33.8
Rexford-RSC-05 ≤ 0.113 1.94 ≤ 0.014 0.953 ≤ 0.032 ≤ 0.063 0.270 0.0030 ≤ 0.036 43.5
Rexford-RSC-06 0.400 2.39 ≤ 0.016 1.99 ≤ 0.036 ≤ 0.073 0.789 0.0220 0.052 86.5
Rexford-RSC-07 ≤ 0.027 0.615 ≤ 0.0030 0.728 ≤ 0.008 ≤ 0.015 0.094 ≤ 0.0002 ≤ 0.009 18.5
Rexford-RSC-08 0.222 2.76 ≤ 0.013 2.01 ≤ 0.030 ≤ 0.060 0.380 0.0030 ≤ 0.034 111

RG_REX_RBT-M-01 ≤ 0.055 1.75 ≤ 0.0070 0.197 0.025 ≤ 0.031 0.04 ≤ 0.00040 ≤ 0.017 19.9
RG_REX_RBT-M-02 ≤ 0.070 1.61 ≤ 0.0080 0.344 0.053 ≤ 0.039 0.06 0.0040 ≤ 0.022 21.8
RG_REX_RBT-M-03 ≤ 0.053 2.63 ≤ 0.0060 0.150 0.017 ≤ 0.030 0.04 ≤ 0.00040 ≤ 0.017 17.4
RG_REX_RBT-M-04 ≤ 0.055 1.55 ≤ 0.0070 0.645 0.018 ≤ 0.031 0.08 0.00080 ≤ 0.018 18.9
RG_REX_RBT-M-05 ≤ 0.055 1.32 ≤ 0.0070 ≤ 0.128 ≤ 0.016 0.032 0.04 ≤ 0.00040 ≤ 0.018 20.5
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May Rexford-WCT-01 ≤ 0.059 7.43 ≤ 0.0070 0.328 0.026 ≤ 0.033 0.082 0.00090 ≤ 0.019 15.2

Rexford-YP-01 ≤ 0.13 1.32 ≤ 0.016 ≤ 0.302 0.058 ≤ 0.073 0.171 ≤ 0.0010 ≤ 0.042 24.8
Rexford-YP-02 ≤ 0.060 3.12 ≤ 0.0070 0.740 0.043 0.035 0.130 ≤ 0.0010 ≤ 0.019 23.8
Rexford-YP-03 ≤ 0.112 3.34 ≤ 0.013 ≤ 0.260 0.054 ≤ 0.063 0.112 0.0020 ≤ 0.036 20.5
Rexford-YP-04 ≤ 0.121 2.72 ≤ 0.014 ≤ 0.280 0.036 ≤ 0.068 0.145 ≤ 0.0010 ≤ 0.039 22.5

Notes: BT = Bull Trout, CSU = Largescale Sucker,  KO = Kokanee, MWF = Mountain Whitefish, NSC = Northern Pikeminnow, PCC = Peamouth Chub, RSC = Redside Shiner, RBT = Rainbow Trout, WCT = Westslope Cutthroat Trout, YP = Yellow Perch, " - " indicates no data   available.
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Table H.H.11: Metal Concentrations (µg/g dry weight) in Fish Ovaries Collected at Rexford Area, 2019

Total Solids Arsenic Barium Copper Iron Manganese

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw

Rexford-CSU-01 35.1 1.35 ≤ 0.015 0.172 1.34 ≤ 0.04 ≤ 2.63 0.011 ≤ 0.125 0.124 4.13 44.2 ≤ 0.012 7.22

Rexford-CSU-02 32.0 1.28 ≤ 0.017 0.185 0.648 ≤ 0.044 ≤ 2.9 0.029 ≤ 0.137 0.122 6.88 59 ≤ 0.014 20.0

Rexford-CSU-03 35.2 1.82 ≤ 0.013 0.129 0.798 ≤ 0.034 ≤ 2.23 0.015 ≤ 0.106 0.144 3.72 44.8 ≤ 0.011 12.2

Rexford-CSU-04 33.6 1.35 ≤ 0.016 0.213 0.820 ≤ 0.042 ≤ 2.74 0.017 ≤ 0.130 0.175 4.26 64.7 ≤ 0.013 19.8

Rexford-CSU-05 18.9 34.3 ≤ 0.055 0.280 5.19 ≤ 0.144 ≤ 9.43 0.719 ≤ 0.447 0.243 39.9 278 0.172 12.0

Rexford-CSU-06 36.0 3.44 ≤ 0.014 0.246 0.687 ≤ 0.037 ≤ 2.44 0.020 ≤ 0.116 0.218 4.27 41.4 ≤ 0.012 11.2

Rexford-CSU-07 36.0 4.15 ≤ 0.013 0.224 1.070 ≤ 0.035 ≤ 2.31 0.018 ≤ 0.110 0.155 5.03 41.1 0.016 13.4

Rexford-CSU-08 37.7 1.40 ≤ 0.013 0.092 0.670 ≤ 0.034 ≤ 2.23 ≤ 0.005 ≤ 0.106 0.075 2.61 24.6 ≤ 0.011 8.32

Rexford-NSC-01 27.6 3.27 ≤ 0.018 0.129 0.139 ≤ 0.049 ≤ 3.18 0.018 ≤ 0.151 0.054 3.31 166 0.017 1.70

Rexford-NSC-02 27.1 1.31 ≤ 0.020 0.115 0.112 ≤ 0.053 ≤ 3.44 ≤ 0.007 ≤ 0.163 0.040 3.36 68.2 ≤ 0.016 1.06

Rexford-NSC-03 24.3 3.14 ≤ 0.041 0.225 0.153 ≤ 0.109 ≤ 7.14 ≤ 0.015 ≤ 0.338 ≤ 0.038 3.79 133 0.045 1.42

Rexford-NSC-04 31.4 1.39 ≤ 0.016 0.146 0.112 ≤ 0.043 ≤ 2.79 ≤ 0.006 ≤ 0.132 0.035 3.25 58.7 ≤ 0.013 0.805

Rexford-NSC-05 24.4 1.39 ≤ 0.019 0.168 0.096 ≤ 0.049 ≤ 3.20 ≤ 0.007 ≤ 0.152 0.036 3.01 67.5 ≤ 0.015 0.616

Rexford-NSC-06 24.7 2.33 ≤ 0.022 0.137 0.076 ≤ 0.057 ≤ 3.74 0.011 ≤ 0.177 0.034 2.99 178 0.029 1.28

Rexford-NSC-07 24.9 3.45 ≤ 0.021 0.316 0.145 ≤ 0.056 ≤ 3.66 0.009 ≤ 0.173 0.034 3.27 122 ≤ 0.017 2.14

Rexford-NSC-08 22.1 4.06 ≤ 0.046 0.154 0.264 ≤ 0.122 ≤ 8.01 ≤ 0.017 ≤ 0.379 0.048 3.54 131 ≤ 0.038 1.57

Rexford-NSC-09 26.1 2.25 ≤ 0.018 0.268 0.108 ≤ 0.049 ≤ 3.19 ≤ 0.007 ≤ 0.151 0.037 3.51 82.6 ≤ 0.015 2.40

Rexford-NSC-10 25.4 3.00 ≤ 0.020 0.117 0.096 ≤ 0.053 ≤ 3.49 ≤ 0.007 ≤ 0.165 0.033 2.84 118 ≤ 0.017 1.21

Rexford-NSC-11 18.6 8.67 ≤ 0.027 0.264 0.226 ≤ 0.071 ≤ 4.67 0.014 ≤ 0.221 0.049 3.79 180 0.039 1.77

Rexford-NSC-12 21.1 7.04 ≤ 0.026 0.179 0.187 ≤ 0.069 ≤ 4.51 0.012 ≤ 0.214 0.042 3.90 137 0.031 2.09

Rexford-NSC-13 23.7 4.19 ≤ 0.023 0.183 0.090 ≤ 0.061 ≤ 3.99 ≤ 0.008 ≤ 0.189 0.045 3.39 122 ≤ 0.019 4.01

Rexford-NSC-14 29.5 2.15 ≤ 0.018 0.211 0.124 ≤ 0.047 ≤ 3.05 ≤ 0.006 ≤ 0.144 0.038 2.99 67.7 ≤ 0.014 1.00

Rexford-NSC-15 24.6 1.86 ≤ 0.022 0.110 0.073 ≤ 0.057 ≤ 3.76 ≤ 0.008 ≤ 0.178 0.044 3.62 69.3 ≤ 0.018 1.37

Rexford-PCC-01 35.4 5.4 ≤ 0.030 0.263 0.586 ≤ 0.078 ≤ 5.1 0.013 ≤ 0.241 0.054 3.23 53.7 ≤ 0.024 7.38

Rexford-PCC-02 38.3 4.62 ≤ 0.014 0.162 0.549 ≤ 0.037 ≤ 2.42 0.011 ≤ 0.114 0.053 3.55 54.6 ≤ 0.011 4.28

Rexford-PCC-03 38.1 1.17 ≤ 0.013 0.182 0.552 ≤ 0.033 ≤ 2.17 0.010 ≤ 0.103 0.057 3.79 45.5 ≤ 0.010 3.98

Rexford-PCC-04 34.9 2.55 ≤ 0.026 0.147 1.14 ≤ 0.069 ≤ 4.50 0.021 ≤ 0.213 0.085 2.81 59.7 ≤ 0.021 7.48

Rexford-PCC-05 32.4 13.3 ≤ 0.031 0.348 1.70 ≤ 0.083 ≤ 5.44 0.023 ≤ 0.257 0.060 4.15 90.1 0.031 10.0

Rexford-PCC-06 33.4 3.11 ≤ 0.028 0.200 0.701 ≤ 0.075 ≤ 4.91 ≤ 0.010 ≤ 0.232 0.070 3.25 72.2 0.030 6.13

Rexford-PCC-07 32.5 7.22 ≤ 0.032 0.331 0.766 ≤ 0.085 ≤ 5.57 ≤ 0.012 ≤ 0.264 0.058 4.02 63.9 ≤ 0.026 6.33

Rexford-PCC-08 38.8 1.22 ≤ 0.012 0.163 0.721 ≤ 0.032 ≤ 2.09 0.008 ≤ 0.099 0.050 3.37 47.0 ≤ 0.01 4.42

Rexford-RSC-01 27.0 8.57 ≤ 0.039 0.279 1.08 ≤ 0.102 ≤ 6.66 0.068 ≤ 0.316 0.077 5.95 95.5 0.042 10.1

Rexford-RSC-02 39.9 16.2 ≤ 0.026 0.154 0.739 ≤ 0.068 ≤ 4.47 0.032 ≤ 0.212 0.079 5.48 155 0.087 10.7

Rexford-RSC-03 - 2.09 ≤ 0.011 0.077 0.406 ≤ 0.028 ≤ 1.85 0.016 ≤ 0.088 0.032 1.61 38.6 0.013 4.43

Rexford-RSC-04 29.2 9.75 ≤ 0.037 0.154 1.00 ≤ 0.098 ≤ 6.45 0.020 ≤ 0.306 0.089 5.66 128 0.064 6.20

Rexford-RSC-05 - 4.31 ≤ 0.011 0.094 0.265 ≤ 0.028 ≤ 1.86 0.011 ≤ 0.088 0.029 2.68 52.7 0.024 3.20

Rexford-RSC-06 - 2.96 ≤ 0.066 0.112 0.528 ≤ 0.175 ≤ 11.4 0.149 ≤ 0.542 ≤ 0.060 1.58 31.2 ≤ 0.054 4.00

Rexford-RSC-07 - 2.62 ≤ 0.023 0.117 0.692 ≤ 0.061 ≤ 4.03 0.027 ≤ 0.191 0.040 2.35 53.0 0.034 5.26

Rexford-RSC-08 - 1.49 ≤ 0.026 0.067 0.406 ≤ 0.067 ≤ 4.42 0.032 ≤ 0.209 0.027 2.23 39.9 ≤ 0.021 1.92
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Table H.H.11: Metal Concentrations (µg/g dry weight) in Fish Ovaries Collected at Rexford Area, 2019

Total Solids Arsenic Barium Copper Iron Manganese

% µg/g dw µg/g dw µg/g dw µg/g dw µg/g dw
Species Sample IDMonth

µg/g dw

Boron

µg/g dw µg/g dw µg/g dw

Cadmium Chromium CobaltAntimony

µg/g dw

Aluminum

µg/g dw

Beryllium

µg/g dw

Lead

µg/g dw

Rexford-YP-01 17.0 ≤ 1.17 ≤ 0.030 0.045 0.247 ≤ 0.079 ≤ 5.18 ≤ 0.011 ≤ 0.246 0.030 2.80 30.3 ≤ 0.025 1.95

Rexford-YP-03 14.4 16.5 ≤ 0.060 0.122 0.208 ≤ 0.157 ≤ 10.3 ≤ 0.022 ≤ 0.487 0.068 3.27 73.2 ≤ 0.049 1.28

RG_REX_KO-O-01 38.5 1.35 ≤ 0.014 0.017 0.222 ≤ 0.037 ≤ 2.43 ≤ 0.005 ≤ 0.115 ≤ 0.013 0.778 7.89 ≤ 0.011 0.222

RG_REX_KO-O-02 37.7 1.28 ≤ 0.015 0.113 0.414 ≤ 0.038 ≤ 2.52 ≤ 0.005 ≤ 0.119 0.042 31.3 31.2 ≤ 0.012 1.99

RG_REX_KO-O-03 39.7 1.82 ≤ 0.014 0.133 0.422 ≤ 0.036 ≤ 2.39 ≤ 0.005 ≤ 0.113 0.042 31.2 46.9 ≤ 0.011 2.70

RG_REX_KO-O-04 38.1 1.35 ≤ 0.014 0.025 0.345 ≤ 0.038 ≤ 2.47 ≤ 0.005 ≤ 0.117 ≤ 0.013 0.789 7.83 ≤ 0.012 0.365

RG_REX_KO-O-05 40.3 34.3 ≤ 0.013 0.187 0.392 ≤ 0.035 ≤ 2.30 0.036 ≤ 0.109 0.090 36.1 62.9 ≤ 0.011 3.35

RG_REX_KO-O-06 39.9 3.44 ≤ 0.014 0.199 0.481 ≤ 0.036 ≤ 2.34 0.010 ≤ 0.111 0.063 29.9 59.8 ≤ 0.011 2.79

RG_REX_KO-O-07 41.3 4.15 ≤ 0.013 0.170 0.345 ≤ 0.035 ≤ 2.29 0.009 ≤ 0.108 0.055 33.1 58.1 ≤ 0.011 2.11

RG_REX_KO-O-08 39.2 1.40 ≤ 0.014 0.128 0.338 ≤ 0.036 ≤ 2.34 ≤ 0.005 ≤ 0.111 0.041 25.6 40.4 ≤ 0.011 2.71

Note: CSU = Largescale Sucker, NSC = Northern Pikeminnow, PCC = Peamouth Chub, RSC = Redside Shiner, WCT = Westslope Cutthroat Trout, YP = Yellow Perch,  KO = Kokanee, " - " indicates no data available.
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Table H.H.11: Metal Concentrations (µg/g dry weight) in Fish Ovaries Collected at Rexford Area, 2019

Selenium Strontium Titanium Zinc

µg/g dw µg/g dw µg/g dw µg/g dw

Rexford-CSU-01 0.0121 0.052 ≤ 0.035 5.54 0.049 0.284 0.024 ≤ 0.019 0.034 0.0010 ≤ 0.011 76.6

Rexford-CSU-02 0.0212 0.110 0.039 5.05 0.061 0.384 0.015 0.023 0.034 0.0020 ≤ 0.012 97.1

Rexford-CSU-03 0.0131 0.061 0.047 5.99 0.030 0.236 0.013 ≤ 0.016 0.038 ≤ 0.0002 ≤ 0.009 84.5

Rexford-CSU-04 0.0181 0.067 0.064 5.68 0.022 0.458 0.023 ≤ 0.020 0.038 0.0010 ≤ 0.012 94.5

Rexford-CSU-05 - 0.075 0.202 5.97 0.106 10.5 0.039 ≤ 0.070 0.560 0.0040 0.060 781

Rexford-CSU-06 0.0116 0.076 0.065 5.56 0.035 0.278 0.010 ≤ 0.018 0.053 0.0010 ≤ 0.010 80.4

Rexford-CSU-07 0.00936 0.057 0.048 5.07 0.065 0.291 0.013 ≤ 0.017 0.058 0.0010 ≤ 0.010 69.3

Rexford-CSU-08 0.0144 0.039 ≤ 0.029 2.49 0.034 0.212 ≤ 0.008 ≤ 0.016 0.029 0.0020 ≤ 0.009 65.4

Rexford-NSC-01 0.0782 0.117 ≤ 0.042 3.89 ≤ 0.005 0.383 0.056 0.048 0.072 0.0010 0.049 315

Rexford-NSC-02 0.0817 0.118 ≤ 0.045 2.45 0.007 0.335 0.028 0.048 0.043 ≤ 0.0004 0.027 142

Rexford-NSC-03 - 0.075 ≤ 0.094 5.11 ≤ 0.011 0.285 0.101 ≤ 0.053 0.121 ≤ 0.0008 ≤ 0.030 434

Rexford-NSC-04 0.0694 0.076 ≤ 0.037 2.24 0.009 0.254 0.017 0.036 0.039 0.0020 0.022 125

Rexford-NSC-05 0.169 0.140 ≤ 0.042 1.81 0.007 0.374 0.032 0.046 0.045 0.0010 0.042 153

Rexford-NSC-06 0.101 0.113 ≤ 0.049 3.49 ≤ 0.006 0.339 0.106 0.071 0.078 0.0020 0.053 320

Rexford-NSC-07 0.0730 0.097 ≤ 0.048 3.21 ≤ 0.006 0.487 0.060 0.051 0.067 ≤ 0.0004 ≤ 0.015 295

Rexford-NSC-08 - 0.110 ≤ 0.105 3.5 ≤ 0.013 0.611 0.128 ≤ 0.059 0.138 0.0020 ≤ 0.034 325

Rexford-NSC-09 0.125 0.105 ≤ 0.042 2.59 0.010 0.308 0.039 0.050 0.056 0.0020 0.033 153

Rexford-NSC-10 0.114 0.098 ≤ 0.046 1.99 0.009 0.428 0.033 ≤ 0.026 0.057 0.0010 0.028 148

Rexford-NSC-11 0.113 0.129 ≤ 0.062 9.46 ≤ 0.007 0.532 0.160 ≤ 0.034 0.120 0.0030 ≤ 0.020 370

Rexford-NSC-12 0.0781 0.141 ≤ 0.059 5.13 ≤ 0.007 0.700 0.046 ≤ 0.033 0.126 0.0030 0.040 269

Rexford-NSC-13 0.0687 0.126 ≤ 0.052 1.95 0.009 0.470 0.064 ≤ 0.029 0.076 0.0030 0.040 205

Rexford-NSC-14 0.0839 0.097 ≤ 0.040 2.8 ≤ 0.005 0.362 0.025 ≤ 0.022 0.044 0.0010 0.031 141

Rexford-NSC-15 0.170 0.102 ≤ 0.050 2.2 0.009 0.328 ≤ 0.014 ≤ 0.028 0.043 ≤ 0.0004 0.035 127

Rexford-PCC-01 - 0.097 ≤ 0.067 5.1 0.019 0.326 ≤ 0.019 ≤ 0.038 0.104 0.0010 ≤ 0.021 74.5

Rexford-PCC-02 0.0141 0.076 ≤ 0.032 6.75 0.017 0.445 0.013 0.033 0.138 0.0040 0.023 84.8

Rexford-PCC-03 0.0140 0.069 ≤ 0.029 5.77 0.020 0.274 0.015 0.058 0.040 ≤ 0.0006 ≤ 0.009 76.1

Rexford-PCC-04 ≤ 0.00046 0.090 ≤ 0.059 8.37 0.012 0.269 ≤ 0.017 ≤ 0.033 0.055 ≤ 0.0005 ≤ 0.019 77.2

Rexford-PCC-05 - 0.124 ≤ 0.072 7.5 0.017 0.483 ≤ 0.020 ≤ 0.040 0.259 0.0020 0.024 99.8

Rexford-PCC-06 0.0230 0.122 ≤ 0.065 9.57 0.019 0.655 ≤ 0.018 ≤ 0.036 0.056 0.0030 ≤ 0.021 84

Rexford-PCC-07 - 0.100 ≤ 0.073 7.87 0.013 0.385 ≤ 0.021 ≤ 0.041 0.259 ≤ 0.0006 ≤ 0.023 86.7

Rexford-PCC-08 0.0133 0.067 ≤ 0.027 7.3 0.017 0.244 ≤ 0.008 0.041 0.028 0.0030 ≤ 0.009 76.7

Rexford-RSC-01 - 0.141 ≤ 0.088 19.7 0.069 0.500 ≤ 0.025 ≤ 0.049 0.162 ≤ 0.0007 ≤ 0.028 153

Rexford-RSC-02 - 0.170 ≤ 0.059 16.5 0.025 0.584 0.047 0.052 0.353 0.0020 0.029 151

Rexford-RSC-03 - 0.055 ≤ 0.024 5.71 0.007 0.312 0.012 ≤ 0.014 0.053 ≤ 0.0002 ≤ 0.008 56.3

Rexford-RSC-04 - 0.133 ≤ 0.085 12.4 0.033 0.711 0.039 ≤ 0.048 0.212 0.0020 ≤ 0.027 174

Rexford-RSC-05 - 0.057 ≤ 0.024 3.54 0.012 0.185 0.009 ≤ 0.014 0.089 0.0004 ≤ 0.008 51.1

Rexford-RSC-06 - ≤ 0.048 ≤ 0.151 3.55 ≤ 0.018 0.921 ≤ 0.042 ≤ 0.084 0.191 ≤ 0.0010 ≤ 0.048 32.9

Rexford-RSC-07 - 0.074 ≤ 0.053 3.38 0.010 0.263 ≤ 0.015 ≤ 0.030 0.122 ≤ 0.0004 ≤ 0.017 92.4

Rexford-RSC-08 - 0.046 ≤ 0.058 3.83 0.013 0.385 ≤ 0.016 ≤ 0.033 0.082 ≤ 0.0005 ≤ 0.019 62.3
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Table H.H.11: Metal Concentrations (µg/g dry weight) in Fish Ovaries Collected at Rexford Area, 2019

Selenium Strontium Titanium Zinc

µg/g dw µg/g dw µg/g dw µg/g dw

Mercury

µg/g dw µg/g dw

Molybdenum Uranium

µg/g dw

Vanadium

µg/g dw
Species Month Sample ID

Nickel

µg/g dw

Silver

µg/g dw µg/g dw

Thallium Tin

µg/g dw

Rexford-YP-01 - 0.042 ≤ 0.068 1.8 ≤ 0.008 1.57 0.028 0.059 0.051 ≤ 0.0010 ≤ 0.022 81.7

Rexford-YP-03 0.198 0.057 ≤ 0.135 4.96 ≤ 0.016 0.638 ≤ 0.038 ≤ 0.076 0.343 ≤ 0.0010 ≤ 0.043 151

RG_REX_KO-O-01 0.0127 ≤ 0.018 ≤ 0.032 1.42 ≤ 0.004 0.590 ≤ 0.009 ≤ 0.018 0.040 0.0009 ≤ 0.010 11.4

RG_REX_KO-O-02 0.0135 0.038 ≤ 0.033 4.12 0.122 1.90 ≤ 0.009 ≤ 0.019 0.042 0.0007 ≤ 0.011 62.1

RG_REX_KO-O-03 0.0212 0.022 ≤ 0.031 3.65 0.074 1.82 ≤ 0.009 ≤ 0.018 0.036 0.0005 ≤ 0.010 70.4

RG_REX_KO-O-04 0.0205 ≤ 0.018 ≤ 0.033 1.09 ≤ 0.004 1.40 ≤ 0.009 ≤ 0.018 0.046 ≤ 0.0003 ≤ 0.010 12.4

RG_REX_KO-O-05 0.0195 0.028 ≤ 0.03 5.40 0.128 1.71 0.031 ≤ 0.017 0.041 0.0006 ≤ 0.010 81.2

RG_REX_KO-O-06 0.0232 0.047 ≤ 0.031 3.90 0.130 1.71 ≤ 0.009 ≤ 0.017 0.036 0.0004 ≤ 0.010 81.2

RG_REX_KO-O-07 0.0257 0.056 ≤ 0.03 4.20 0.114 1.66 ≤ 0.008 ≤ 0.017 0.033 0.0007 ≤ 0.010 99.5

RG_REX_KO-O-08 0.0145 0.041 ≤ 0.031 4.29 0.109 1.80 ≤ 0.009 ≤ 0.017 0.035 0.0004 ≤ 0.010 62.5

Note: CSU = Largescale Sucker, NSC = Northern Pikeminnow, PCC = Peamouth Chub, RSC = Redside Shiner, WCT = Westslope Cutthroat Trout, YP = Yellow Perch,  KO = Kokanee, " - " indicates no data available.
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Sample ID Sample Type Subject Taxonomic Name Date Analyte Result Units

RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 %M 80.27 %
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 %M 73.72 %
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 %M 81.32 %
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 %M 80.44 %
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 %M 81.14 %
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 %M 83.15 %
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 %M 81.33 %
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 %M 80.8 %
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 %M 81.99 %
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 %M 81.24 %
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 %M 81.33 %
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 %M 80.11 %
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 %M 78.07 %
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 %M 77.49 %
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 %M 79.16 %
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 %M 78.92 %

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 %M 80.26 %
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 %M 65.32 %
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 %M 59.98 %
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 %M 62.44 %
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 %M 59.57 %
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 %M 65.03 %
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 %M 62.19 %
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 %M 60.08 %
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 %M 59.01 %

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 %M 57.96 %
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 %M 78.63 %
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 %M 77.96 %
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 %M 77.96 %
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 %M 78 %
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 %M 78.44 %
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 %M 77.79 %
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 %M 77.73 %

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 %M 76.14 %
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 %M 65.16 %
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 %M 60.3 %
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 %M 56.02 %
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 %M 60.06 %
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 %M 58.27 %
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 %M 58.33 %
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 %M 58.7 %

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 %M 55.9 %
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 %M 79.83 %
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 %M 80.4 %
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 %M 79.04 %
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 %M 72.44 %
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 %M 80.57 %
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 %M 78.73 %
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 %M 77.56 %
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 %M 79.32 %

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 %M 74.17 %
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 %M 80.5 %
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 %M 77.8 %
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 %M 79.78 %
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 %M 81.07 %
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 %M 80.1 %
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 %M 83.15 %
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 %M 78.03 %
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 %M 79.95 %

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 %M 80.5 %
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 %M 96.42 %
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 %M 95.43 %
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 %M 97.49 %
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 %M 80.5 %
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 %M 76.46 %
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 %M 78.52 %
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 %M 76.46 %
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 %M 77.32 %

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 %M 78.11 %
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 %M 78.43 %
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 %M 78.68 %
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ag <0.01 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ag 0.09 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ag 0.09 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ag 0.12 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ag 0.09 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ag 0.08 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ag 0.08 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ag 0.09 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ag 0.11 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ag 0.09 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ag <0.01 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ag 0.06 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ag 0.12 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ag 0.13 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ag 0.14 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ag 0.12 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ag 0.1 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ag 0.09 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ag 0.15 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ag <0.01 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ag <0.01 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ag <0.01 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Ag <0.01 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Ag <0.01 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Al <2 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Al <2 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Al <2 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Al 3 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Al <2 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Al 2 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Al <2 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Al 4 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Al 4 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Al 3 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Al 2 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Al 2 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Al <2 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Al 2 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Al 3 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Al <2 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Al <2 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Al <2 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Al <2 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Al <2 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Al <2 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Al <2 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Al 4 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Al 4 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Al 9 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Al 4 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Al 9 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Al 16 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Al 3 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Al <2 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Al <2 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Al 2 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Al <2 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Al <2 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Al <2 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Al <2 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Al <2 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Al <2 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Al <2 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Al <2 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Al 2 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Al <2 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 As 0.28 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 As 0.19 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 As 0.11 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 As 0.08 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 As 0.22 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 As 0.14 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 As 0.12 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 As 0.17 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 As 0.11 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 As 0.4 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 As 0.12 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 As 0.13 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 As 0.13 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 As 0.14 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 As 0.07 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 As 0.15 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 As 0.39 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 As 0.15 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 As 0.21 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 As 0.12 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 As 0.17 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 As 0.16 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 As 0.15 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 As 0.08 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 As 0.2 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 As 0.23 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 As 0.14 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 As 0.11 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 As 0.1 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 As 0.08 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 As 0.08 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 As 0.1 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 As 0.19 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 As 0.09 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 As 0.22 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 As 0.14 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 As 0.15 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 As 0.14 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 As 0.15 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 As 0.15 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 As 0.21 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 As 0.2 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 As 0.02 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 As 0.02 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 As 0.04 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 As 0.1 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 As 0.01 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 As 0.03 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 As 0.03 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 As 0.05 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 As 0.1 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 As 0.15 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 As 0.24 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 As 0.22 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 As 0.17 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 As 0.18 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 As 0.28 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 As 0.19 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 As 0.07 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 As 0.08 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 As 0.07 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 As 0.06 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 As 0.05 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 As 0.03 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 As 0.08 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 As 0.07 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 As 0.04 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 As 0.04 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 As 0.06 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 As 0.03 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 As 0.02 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 B <1 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 B <1 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 B <1 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 B <1 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 B <1 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 B <1 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 B <1 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 B <1 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 B <1 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 B <1 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 B <1 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 B <1 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 B <1 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 B <1 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 B <1 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 B <1 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 B <1 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 B <1 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 B <1 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 B <1 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 B <1 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 B <1 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 B <1 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 B <1 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 B <1 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 B <1 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 B <1 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 B <1 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 B <1 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 B <1 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 B <1 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 B <1 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 B <1 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 B <1 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 B <1 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 B <1 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 B <1 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ba 0.41 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ba 0.09 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ba 0.5 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ba 0.56 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ba 0.2 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ba 0.47 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ba 0.75 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ba 0.88 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.85 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.29 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.12 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.06 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.24 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.1 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.18 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.06 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.15 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.38 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.31 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.36 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.38 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.44 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.34 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.44 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.4 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ba 0.31 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ba 0.09 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ba 0.08 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ba 0.12 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ba 0.07 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ba 0.15 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ba 0.13 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ba 0.07 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ba 0.11 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ba 0.37 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ba 0.32 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ba 0.26 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ba 0.34 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ba 0.27 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ba 0.3 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ba 0.34 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ba 0.3 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ba 0.44 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ba 0.86 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ba 0.1 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ba 0.23 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ba 0.36 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ba 0.16 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ba 0.28 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ba 0.11 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ba 0.04 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ba 1.3 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ba 1.9 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ba 1.7 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ba 0.64 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ba 1.2 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ba 1.1 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ba 0.81 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ba 1.4 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ba 0.53 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ba 0.11 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ba 0.05 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ba 0.07 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ba 0.05 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ba 0.04 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ba 0.12 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ba 0.07 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ba 0.06 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ba 0.1 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Ba 0.24 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Ba 0.13 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Be <0.01 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Be <0.01 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Be <0.01 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Be <0.01 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Be <0.01 µg/g dw

Table H.H.12: Tissue Chemistry Results (Dry Weight) for Samples Collected at the Kikomun Creek Area, 
September 2019

7 of 26



Sample ID Sample Type Subject Taxonomic Name Date Analyte Result Units

RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cd 0.02 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cd 0.01 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cd 0.01 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cd 0.02 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cd 0.02 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cd <0.01 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cd 0.01 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cd <0.01 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cd 0.05 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cd 0.01 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cd 0.01 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cd 0.01 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cd <0.01 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Cd <0.01 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Cd <0.01 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Co 0.03 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Co 0.06 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Co 0.03 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Co 0.03 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Co 0.06 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Co 0.01 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Co 0.02 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Co 0.01 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Co 0.06 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Co 0.03 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Co 0.07 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Co 0.06 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Co 0.05 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Co 0.01 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Co 0.03 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Co 0.06 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Co 0.01 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Co 0.01 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Co 0.08 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Co 0.06 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Co 0.08 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Co 0.06 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Co 0.05 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Co 0.06 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Co 0.05 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Co 0.08 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Co 0.01 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Co 0.01 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Co <0.01 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Co <0.01 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Co 0.01 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Co <0.01 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Co <0.01 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Co <0.01 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Co <0.01 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Co 0.03 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Co 0.03 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Co 0.01 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Co 0.03 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Co 0.05 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Co <0.01 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Co 0.02 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Co 0.04 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Co 0.02 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Co 0.04 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cr 0.07 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cr 0.06 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cr 0.12 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cr 0.1 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cr <0.05 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cr 0.14 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cr 0.16 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cr 0.17 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cr 0.08 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cr 0.07 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cr 0.08 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cr <0.05 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cr <0.05 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cr <0.05 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Cr 0.08 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Cr 0.06 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cu 1.4 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cu 1 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cu 0.71 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cu 1 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cu 2.7 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cu 1 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cu 0.56 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Cu 0.76 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cu 1.4 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cu 1.2 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cu 1.5 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cu 1.9 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cu 1.7 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cu 2.3 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cu 1.7 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cu 2.4 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cu 23 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cu 17 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cu 30 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cu 23 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cu 26 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cu 28 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cu 33 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cu 26 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Cu 18 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cu 0.9 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cu 1 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cu 1 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cu 1.9 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Cu 0.98 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cu 43 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cu 37 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cu 35 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cu 36 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cu 26 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cu 26 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cu 24 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Cu 40 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cu 0.86 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cu 1.4 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cu 0.85 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cu 1 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cu 0.84 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cu 0.83 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Cu 0.79 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cu 1 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cu 1.5 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cu 1.2 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cu 1 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cu 0.7 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cu 1.6 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Cu 1.4 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cu 1.9 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cu 1.8 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cu 0.81 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cu 1.4 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cu 1.1 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cu 0.99 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cu 0.9 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Cu 1.3 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Cu 0.66 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Cu 0.57 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Fe 17 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Fe 10 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Fe 8 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Fe 16 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Fe 39 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Fe 14 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Fe 12 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Fe 10 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Fe 20 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Fe 29 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Fe 19 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Fe 15 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Fe 17 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Fe 20 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Fe 18 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Fe 18 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Fe 27 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Fe 73 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Fe 40 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Fe 49 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Fe 50 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Fe 54 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Fe 44 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Fe 44 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Fe 47 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Fe 42 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Fe 10 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Fe 12 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Fe 10 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Fe 13 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Fe 10 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Fe 13 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Fe 14 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Fe 8 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Fe 250 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Fe 48 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Fe 46 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Fe 48 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Fe 47 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Fe 56 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Fe 54 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Fe 68 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Fe 10 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Fe 12 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Fe 16 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Fe 26 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Fe 14 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Fe 12 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Fe 10 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Fe 9 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Fe 11 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Fe 14 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Fe 24 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Fe 28 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Fe 21 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Fe 32 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Fe 51 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Fe 19 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Fe 27 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Fe 22 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Fe 16 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Fe 13 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Fe 19 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Fe 16 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Fe 13 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Fe 14 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Fe 10 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Fe 13 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Fe 14 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Fe 10 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Fe 7 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Hg 0.39 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Hg 0.36 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Hg 0.29 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Hg 0.66 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Hg 1.1 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Hg 0.49 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Hg 0.2 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Hg 0.35 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.28 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.3 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.21 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.28 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.25 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.28 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.26 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.26 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.31 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.03 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.02 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.019 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.013 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.016 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.018 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.013 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.018 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Hg 0.02 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Hg 0.22 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Hg 0.25 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Hg 0.24 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Hg 0.24 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Hg 0.23 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Hg 0.28 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Hg 0.21 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Hg 0.22 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Hg 0.072 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Hg 0.021 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Hg 0.02 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Hg 0.017 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Hg 0.017 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Hg 0.024 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Hg 0.021 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Hg 0.024 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Hg 1.2 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Hg 1.1 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Hg 0.84 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Hg 0.75 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Hg 1.2 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Hg 1.1 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Hg 0.84 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Hg 1.4 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Hg 1.3 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Hg 0.48 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Hg 0.54 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Hg 0.71 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Hg 0.62 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Hg 0.31 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Hg 0.48 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Hg 0.51 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Hg 0.89 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Hg 0.97 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Hg 0.12 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Hg 0.13 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Hg 0.098 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Hg 0.19 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Hg 0.092 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Hg 0.14 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Hg 0.27 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Hg 0.24 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Hg 0.15 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Hg 0.21 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Hg 0.36 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mn 0.6 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mn 1.1 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mn 1 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mn 0.8 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mn 1.5 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mn 2.9 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mn 0.6 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mn 0.6 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mn 0.5 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mn 0.3 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mn 0.5 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mn 2.3 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mn 2.5 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mn 2 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mn 2.8 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mn 1.7 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mn 2 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mn 2.3 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mn 3 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mn 2.4 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mn 0.2 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mn 0.2 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mn 0.2 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mn 0.2 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mn 0.2 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mn 2.7 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mn 2.6 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mn 2.7 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mn 2.5 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mn 2 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mn 2.1 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mn 2.3 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mn 3 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mn 0.7 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mn 1.1 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mn 0.6 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mn 0.1 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mn 0.2 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mn 1 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mn 1.2 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mn 1.5 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mn 0.8 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mn 0.8 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mn 1.2 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mn 0.5 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mn 1.2 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mn 0.7 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mn 0.5 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mn 0.3 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mn 0.4 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mn 0.4 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Mn 0.8 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Mn 0.5 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mo <0.02 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mo 0.04 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mo 0.03 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mo 0.02 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mo 0.03 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mo 0.02 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mo 0.03 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mo 0.02 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mo 0.04 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Mo 0.03 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mo <0.02 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mo 0.05 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mo 0.03 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mo 0.02 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mo 0.03 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mo 0.03 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mo 0.03 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mo 0.03 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Mo 0.03 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mo <0.02 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mo <0.02 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mo <0.02 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Mo <0.02 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Mo <0.02 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ni <0.05 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ni 0.05 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ni 0.06 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ni <0.05 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ni <0.05 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Ni <0.05 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Ni <0.05 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Pb 0.01 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Pb 0.01 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Pb 0.02 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Pb 0.01 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Pb 0.02 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Pb 0.04 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Pb 0.03 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Pb 0.01 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Pb 0.02 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Pb 0.2 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Pb 0.02 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Pb <0.01 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Pb <0.01 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Pb 0.01 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Pb <0.01 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sb <0.01 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sb <0.01 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sb <0.01 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Sb <0.01 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Sb <0.01 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Se 3.9 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Se 1.7 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Se 3.4 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Se 2.2 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Se 2.6 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Se 5.8 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Se 2.7 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Se 1.3 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Se 2.2 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Se 1.8 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Se 1.9 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Se 1.9 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Se 2 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Se 2.2 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Se 2 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Se 2 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Se 1.9 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Se 3.8 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Se 3.8 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Se 4.9 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Se 4.9 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Se 4.4 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Se 5 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Se 5.6 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Se 4.7 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Se 3.8 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Se 2.1 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Se 1.8 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Se 2 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Se 1.8 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Se 1.8 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Se 1.8 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Se 1.8 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Se 1.9 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Se 6.7 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Se 4.2 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Se 4 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Se 5.9 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Se 4 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Se 4.2 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Se 4.2 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Se 5.2 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Se 1.8 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Se 2 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Se 1.9 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Se 1.2 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Se 2.2 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Se 2.9 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Se 1.2 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Se 1.4 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Se 1.4 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Se 2.8 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Se 2.2 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Se 2.1 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Se 2.1 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Se 2.3 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Se 2.2 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Se 3.4 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Se 1.7 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Se 1.8 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Se 2.5 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Se 2.5 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Se 5.1 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Se 2.1 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Se 4.8 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Se 4.4 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Se 1.9 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Se 1.2 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Se 4.2 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Se 2.8 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Se 2.2 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sn <0.05 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sn <0.05 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sn <0.05 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Sn <0.05 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Sn <0.05 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sr 0.73 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sr 0.22 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sr 2 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sr 0.65 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sr 0.24 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sr 0.77 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sr 1.6 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Sr 3.2 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sr 1.3 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sr 0.8 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sr 0.4 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sr 0.2 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sr 1.6 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sr 0.58 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sr 0.51 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sr 0.27 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Sr 0.81 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sr 1.7 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sr 1.5 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sr 1.6 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sr 1.4 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sr 2.2 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sr 1.8 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sr 2.1 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sr 2 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Sr 1.6 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sr 0.42 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sr 0.26 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sr 0.51 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sr 0.21 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sr 0.67 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sr 0.82 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sr 0.33 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Sr 0.6 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sr 2.4 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sr 1.8 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sr 1.2 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sr 1.4 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sr 1.3 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sr 1.4 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sr 1.4 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Sr 1.4 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sr 1.2 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sr 0.96 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sr 0.15 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sr 0.37 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sr 1.4 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sr 0.2 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sr 0.7 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sr 0.31 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Sr 0.14 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sr 3.8 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sr 4.8 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sr 6.2 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sr 1.8 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sr 1.4 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sr 1.8 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sr 0.95 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sr 3.1 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Sr 0.8 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sr 0.31 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sr 0.29 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sr 0.25 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sr 0.28 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sr 0.17 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sr 0.62 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sr 0.53 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sr 0.56 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Sr 0.41 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Sr 1.3 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Sr 1.3 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ti 0.2 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ti <0.2 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ti 0.5 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ti 0.2 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ti 0.3 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ti <0.2 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ti <0.2 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Ti <0.2 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Ti <0.2 µg/g dw

Table H.H.12: Tissue Chemistry Results (Dry Weight) for Samples Collected at the Kikomun Creek Area, 
September 2019

22 of 26



Sample ID Sample Type Subject Taxonomic Name Date Analyte Result Units

RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Tl 0.038 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Tl 0.014 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Tl 0.014 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Tl 0.009 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Tl 0.012 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Tl 0.017 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Tl 0.008 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Tl 0.006 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.058 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.077 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.057 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.075 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.052 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.055 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.059 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.064 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.08 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.009 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.006 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.006 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Tl <0.005 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.006 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.009 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Tl <0.005 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.006 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Tl 0.006 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Tl 0.053 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Tl 0.071 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Tl 0.064 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Tl 0.058 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Tl 0.066 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Tl 0.06 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Tl 0.056 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Tl 0.058 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Tl 0.014 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Tl 0.038 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Tl 0.024 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Tl 0.007 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Tl 0.019 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Tl 0.005 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Tl 0.015 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Tl 0.024 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Tl 0.006 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Tl 0.006 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Tl 0.009 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Tl 0.012 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Tl 0.008 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Tl 0.005 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Tl 0.011 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Tl 0.01 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Tl 0.008 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Tl <0.005 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Tl <0.005 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Tl 0.009 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Tl 0.009 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Tl <0.005 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Tl <0.005 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Tl 0.008 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Tl <0.005 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Tl <0.005 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Tl 0.02 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Tl 0.02 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Tl 0.031 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Tl 0.038 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Tl 0.13 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Tl 0.019 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Tl 0.019 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Tl 0.038 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Tl 0.02 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Tl 0.02 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Tl 0.026 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 U <0.005 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 U <0.005 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 U <0.005 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 U <0.005 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 U <0.005 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 U <0.005 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 U <0.005 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 U <0.005 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 U <0.005 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 U <0.005 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 U <0.005 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 U <0.005 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 U <0.005 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 U <0.005 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 U <0.005 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 U <0.005 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 U <0.005 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 U <0.005 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 U <0.005 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 U <0.005 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 U <0.005 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 U <0.005 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 U <0.005 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 V <0.1 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 V <0.1 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 V <0.1 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 V <0.1 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 V <0.1 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 V <0.1 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 V <0.1 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 V <0.1 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 V <0.1 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 V <0.1 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 V <0.1 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 V <0.1 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 V <0.1 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 V <0.1 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 V <0.1 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 V <0.1 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 V <0.1 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 V <0.1 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 V <0.1 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 V <0.1 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 V <0.1 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 V <0.1 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 V <0.1 µg/g dw
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RG_CAN_CSU_M-01_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Zn 30 µg/g dw
RG_CAN_CSU_M-02_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Zn 19 µg/g dw
RG_CAN_CSU_M-03_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Zn 15 µg/g dw
RG_CAN_CSU_M-04_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Zn 21 µg/g dw
RG_CAN_CSU_M-05_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Zn 38 µg/g dw
RG_CAN_CSU_M-06_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Zn 23 µg/g dw
RG_CAN_CSU_M-07_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Zn 19 µg/g dw
RG_CAN_CSU_M-08_2019-09-17 Fish Muscle/Muscle Tissue Catostomus macrocheilus 17-Sep-19 Zn 26 µg/g dw
RG_CAN_KO_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Zn 20 µg/g dw
RG_CAN_KO_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Zn 19 µg/g dw
RG_CAN_KO_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Zn 17 µg/g dw
RG_CAN_KO_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Zn 18 µg/g dw
RG_CAN_KO_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Zn 20 µg/g dw
RG_CAN_KO_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Zn 20 µg/g dw
RG_CAN_KO_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Zn 21 µg/g dw
RG_CAN_KO_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Zn 19 µg/g dw

RG_CAN_KO_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus nerka 17-Sep-19 Zn 22 µg/g dw
RG_CAN_KO_O-01_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Zn 77 µg/g dw
RG_CAN_KO_O-02_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Zn 60 µg/g dw
RG_CAN_KO_O-03_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Zn 69 µg/g dw
RG_CAN_KO_O-04_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Zn 74 µg/g dw
RG_CAN_KO_O-05_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Zn 84 µg/g dw
RG_CAN_KO_O-06_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Zn 80 µg/g dw
RG_CAN_KO_O-07_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Zn 61 µg/g dw
RG_CAN_KO_O-08_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Zn 69 µg/g dw

RG_CAN_KO_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Oncorhynchus nerka 17-Sep-19 Zn 57 µg/g dw
RG_CAN_MW_M-01_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Zn 15 µg/g dw
RG_CAN_MW_M-02_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Zn 14 µg/g dw
RG_CAN_MW_M-03_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Zn 16 µg/g dw
RG_CAN_MW_M-04_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Zn 15 µg/g dw
RG_CAN_MW_M-05_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Zn 14 µg/g dw
RG_CAN_MW_M-06_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Zn 17 µg/g dw
RG_CAN_MW_M-07_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Zn 20 µg/g dw

RG_CAN_MW_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Prosopium williamsoni 17-Sep-19 Zn 13 µg/g dw
RG_CAN_MW_O-01_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Zn 110 µg/g dw
RG_CAN_MW_O-02_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Zn 66 µg/g dw
RG_CAN_MW_O-03_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Zn 75 µg/g dw
RG_CAN_MW_O-04_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Zn 79 µg/g dw
RG_CAN_MW_O-05_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Zn 71 µg/g dw
RG_CAN_MW_O-06_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Zn 83 µg/g dw
RG_CAN_MW_O-07_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Zn 87 µg/g dw

RG_CAN_MW_O-DUP_2019-09-17 Fish Ovary/Ovary Tissue Prosopium williamsoni 17-Sep-19 Zn 84 µg/g dw
RG_CAN_NSC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Zn 20 µg/g dw
RG_CAN_NSC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Zn 25 µg/g dw
RG_CAN_NSC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Zn 20 µg/g dw
RG_CAN_NSC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Zn 20 µg/g dw
RG_CAN_NSC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Zn 21 µg/g dw
RG_CAN_NSC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Zn 21 µg/g dw
RG_CAN_NSC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Zn 20 µg/g dw
RG_CAN_NSC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Zn 17 µg/g dw

RG_CAN_NSC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Ptychocheilus oregonensis 17-Sep-19 Zn 12 µg/g dw
RG_CAN_PCC_M-01_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Zn 22 µg/g dw
RG_CAN_PCC_M-02_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Zn 29 µg/g dw
RG_CAN_PCC_M-03_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Zn 32 µg/g dw
RG_CAN_PCC_M-04_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Zn 26 µg/g dw
RG_CAN_PCC_M-05_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Zn 24 µg/g dw
RG_CAN_PCC_M-06_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Zn 21 µg/g dw
RG_CAN_PCC_M-07_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Zn 27 µg/g dw
RG_CAN_PCC_M-08_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Zn 30 µg/g dw

RG_CAN_PCC_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Mylocheilus caurinus 17-Sep-19 Zn 20 µg/g dw
RG_CAN_RBT_M-01_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Zn 16 µg/g dw
RG_CAN_RBT_M-02_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Zn 15 µg/g dw
RG_CAN_RBT_M-03_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Zn 16 µg/g dw
RG_CAN_RBT_M-04_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Zn 16 µg/g dw
RG_CAN_RBT_M-05_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Zn 15 µg/g dw
RG_CAN_RBT_M-06_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Zn 16 µg/g dw
RG_CAN_RBT_M-07_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Zn 15 µg/g dw
RG_CAN_RBT_M-08_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Zn 16 µg/g dw

RG_CAN_RBT_M-DUP_2019-09-17 Fish Muscle/Muscle Tissue Oncorhynchus mykiss 17-Sep-19 Zn 15 µg/g dw
RG_CAN_YP_M-01_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Zn 24 µg/g dw
RG_CAN_YP_M-02_2019-09-17 Fish Muscle/Muscle Tissue Perca flavescens 17-Sep-19 Zn 22 µg/g dw

Table H.H.12: Tissue Chemistry Results (Dry Weight) for Samples Collected at the Kikomun Creek Area, 
September 2019
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Table H.H.13: Selenium Concentrations in Fish Tissue Samples Collected in the Spring, Koocanusa Reservoir Monitoring Program, 2014 to 2019  

Sand 
Creek

Elk River
Gold 
Creek

Tobacco 
River

Rexford Tenmile 
Sand 
Creek

Elk River
Gold 
Creek

Tobacco 
River

Rexford Tenmile 

Area×
Year

Area Year Year Elk River
Gold 
Creek

Tobacco 
River

Rexford Tenmile 

2014 - - - b b b - - - C AB B - - -
2015 - - - 45 ns ns - - - AB AB B - - -
2016 - - - 54 ns 42 - - - A A A - - -
2018 ns ns ns ns ns b b b BC BC B A A A
2019 - - ns -33 ns - ns - ABC C B - A -
2015 ns ns - - - b b b - - - A A B - - -
2016 57 33 - - - ns ns ns - - - A A AB - - -
2018 ns 36 - - 144 ns ns 35 - - b A AB A - - A
2019 ns 41 - 52 - ns -14 ns - b - A B AB - A -
2014 187 ns - - - b b b - - - AB A A - - -
2015 16 ns - - - ns ns ns - - - A AB A - - -
2016 ns ns - - - ns -68 ns - - - B C A - - -
2018 56 - ns ns ns ns -50 - b b b AB B - A A A
2019 ns ns - -45 - ns -62 -37 - ns - AB C B - A -
2016 ns 43 - - - b b b - - - A A A - - -
2018 - - - 61 - ns - - - b - A - - - A -
2019 - - - - - - - - - -30 - - - - - B -
2014 -23 - - - b b b - - - A AB A - - -
2015 - - - - ns ns - - - - AB BC - - - -
2016 - - - - - - ns - - - - - A - - - -
2018 - - - ns -16 - - b - AB C - - A -
2019 - - - -15 -24 - - ns - B C - - A -
2014 - - - b b b - - - A A A - - -
2015 - - - ns ns ns - - - A A A - - -
2016 - - - - - - - -44 - - - - - B - - -
2018 - - - - - - - - - b - - - - - A -
2019 - - - - - - - - - ns - - - - - A -
2014 - - - - - - - b - - - - - A - - -
2015 41 ns - - - b b ns - - - A A A - - -
2016 73 34 - - - ns ns ns - - - A A A - - -
2018 - - - - - - - ns - - - - - A - - -
2014 ns ns - - - b b b - - - B B B - - -
2015 ns ns - - - 101 82 ns - - - A A AB - - -
2016 ns ns - - - 126 89 ns - - - A A AB - - -
2018 ns ns - ns ns 74 90 ns - b b A A AB - A A
2019 -39 ns - -41 - 91 ns 65 - ns - A B A - A -
2015 ns -54 - - - b b b - - - AB A A - - -
2016 ns ns - - - ns ns ns - - - A A A - - -
2018 ns ns - - - ns ns ns - - - AB A A - - -
2019 ns ns - ns - ns ns ns - b - B A A - A -
2014 - - - - - - b b - - - - A A - - -
2015 - ns - - - b - ns - - - AB - A - - -
2016 ns ns - - - ns -70 ns - - - B B A - - -
2018 ns - - -62 -67 ns ns - - b b AB A - - A A
2019 -73 -85 - -86 - ns -75 ns - ns - A B A - A -
2015 - - - - - - b b - - - - A B - - -
2016 99 70 - - - b ns 21 - - - A A A - - -
2018 - - - - - - - ns - - - - - AB - - -

Model p-value < 0.1.

Magnitude of Difference (MOD) > 0 (Exposed greater than Sand Creek or year greater than baseline).

MOD < 0 (Exposed less than Sand Creek or year less than baseline).

Notes: "b" = baseline year (i.e., the first year enough samples were collected to be included in the analyses), "ns" = non-significant, "-" indicates not applicable as no data were collected for this species in the given year, * indicates a significant difference between the two areas at an α of 0.1.

Fish 
Species

Tissue 
Type

<0.001 <0.001 47

<0.001

log10 0.684 <0.001 <0.001

0.062

0.352 <0.001 <0.001

<0.001 <0.001

Yellow 
Perch

rank

Largescale 
Sucker

Ovary

Muscle

Peamouth 
Chub

log10

Kokanee rank

Bull Trout none

Northern 
Pikeminnow

rank

ns

Letters

Difference Among Years

MOD

30

158 37

Trans-
formation

Model P-values Area Contrasts: Difference from Sand Creek: Exp-SC/SCx100

ns 8.1

<0.001 0.004

13

Redside 
Shiner

rank 0.009 <0.001 0.113

0.118

Redside 
Shiner

log10 0.027 0.005

Peamouth 
Chub

log10 0.015

Northern 
Pikeminnow

<0.001 <0.001

0.005 <0.001

0.015 <0.001 0.174

Yellow 
Perch

rank 0.112 <0.001 0.014

0.029

rank <0.001



Table H.H.14: Peamouth Chub Muscle Tissue Mercury Results, Area Comparison Statistics, 2014 to 2019

Term (s) P-value Area Year Area x Year
Sand 
Creek

Elk River
Gold 
Creek

Sand Creek vs. 
Elk River

Sand Creek vs. 
Gold Creek

Gold Creek vs. 
Elk River

2014 23.4 0.558 0.777 0.535 39 -4.0 45

2015 23.4 0.700 0.614 0.803 -12 15 -24

2016 23.4 0.746 0.424 0.604 -43 -19 -30

2018 23.4 0.633 0.590 0.649 -6.9 2.6 -9.1

2019 23.4 0.481 0.445 0.527 -7.5 9.5 -16

P-value < 0.05
Tukey's HSD P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism; "ns" indicates no significant area term.

0.042

Magnitude of Difference ([Exposed-
Reference]/Reference*100%)

Significant Covariate 

P-valuesa Measures of Central Tendency
Covariate 

Value
Year

Two-way ANOVA or Two-way 
ANCOVA (Parallel Slope Model) P-

values

log10
Mercury 

Concentration 
(ug/g dw)

Sex Response Covariate Transformation

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R 2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction 

(cov×Area×Year) was removed if not significant (p>0.05) or if the difference in R 2 of the three-way and two two-way interactions (cov×Area + cov×Year) met the criteria above. Next, the covariate interaction with Year (cov×Year) was dropped if not significant or if the 

difference in R2 between models the one interaction with Area (cov×Year) and two interactions (cov×Area + cov×Year) met the criteria above. Finally, the covariate interaction with Area (cov×Area) was dropped if not significant or if the difference in R 2 with the parallel 
slope model met the criteria above. 

0.004<0.0010.276F
Fork Length 

(cm)
Cov x Year



Table H.H.15: Peamouth Chub Muscle Tissue Mercury Results, Temporal Comparison Statistics, 2014 to 2019

Term (s) P-value Area Year Area x Year
Baseline 

Year
Contrast 

Year
Sand Creek Elk River Gold Creek

2015 26 -21 50

2016 34 -45 13

2018 11 -29 20

2019 -14 -43 -1.6

2016 1.9 -34 -28

2018 -17 -13 -22

2019 -28 -24 -31

2018 -14 28 5.9

2019 -36 5.0 -13

2018 2019 23.4 -20 -21 -18

P-value < 0.05
Tukey's HSD P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism. 

2015

2014

Covariate 
Value

23.4

23.4

Two-way ANOVA or Two-way ANCOVA 
(Parallel Slope Model) 

P-values
Year Contrasts

Magnitude of Difference ([Contrast-
Baseline]/Baseline*100%)

Sex TransformationCovariateResponse
Significant Covariate P-valuesa

log10
Fork Length 

(cm)

Mercury 
Concentration 

(ug/g dw)
0.435

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R 2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate 

interaction (cov×Area×Year) was removed if not significant (p>0.05) or if the difference in R 2 of the three-way and two two-way interactions (cov×Area + cov×Year) met the criteria above. Next, the covariate interaction with Year (cov×Year) was dropped if 

not significant or if the difference in R 2 between models the one interaction with Area (cov×Year) and two interactions (cov×Area + cov×Year) met the criteria above. Finally, the covariate interaction with Area (cov×Area) was dropped if not significant or if 

the difference in R2 with the parallel slope model met the criteria above. 

Cov <0.001

2016

F <0.001

23.4

0.005



Table H.H.16: Redside Shiner Muscle Tissue Mercury Results, Area Comparison Statistics, 2016 to 2019

Term (s) P-value Area Year Area x Year Sand Creek Elk River Gold Creek
Sand Creek vs. 

Elk River
Sand Creek vs. 

Gold Creek
Gold Creek vs. 

Elk River
9.8 0.354 0.326 0.491 -8.0 - -34

9.9 0.344 0.336 0.492 - 43 -

10 0.334 0.347 0.493 3.9 - -30

9.8 0.293 0.303 0.386 3.6 - -

9.9 0.300 0.300 - 29 -22

10 0.307 0.297 -3.1 - -

9.8 0.435 0.566 0.393 30 - 44

9.9 0.438 0.594 0.398 - -9.1 -

10 0.441 0.623 0.404 41 - 54

9.8 0.373 0.310 0.392 - - -

9.9 0.374 0.312 0.394 -16 5.4 -21

10 0.376 0.315 0.397 - - -

P-value < 0.05
Tukey's HSD P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism; "ns" indicates no significant area term.

Mercury 
Concentration 

(ug/g dw)
2018

0.265 0.002
Fork Length 

(cm)

2015

2016
0.387

log10 <0.001

CovariateResponse

Significant Covariate

P-valuesa

Two-way ANOVA or Two-way ANCOVA 
(Parallel Slope Model)

P-valuesTransformation

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R 2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction 

(cov×Area×Year) was removed if not significant (p>0.05) or if the difference in R 2 of the three-way and two two-way interactions (cov×Area + cov×Year) met the criteria above. Next, the covariate interaction with Year (cov×Year) was dropped if not significant or if the 

difference in R2 between models the one interaction with Area (cov×Year) and two interactions (cov×Area + cov×Year) met the criteria above. Finally, the covariate interaction with Area (cov×Area) was dropped if not significant or if the difference in R 2 with the parallel 
slope model met the criteria above. 

Covariate
Value

Year
Measures of Central Tendency

Magnitude of Difference ([Exposed-
Reference]/Reference*100%)

F
Cov x Area 

x Year
<0.001

Sex

2019



Table H.H.17: Redside Shiner Muscle Tissue Mercury Results, Temporal Comparison Statistics, 2015 to 2019

Term (s) P-value Area Year Area x Year
Baseline 

Year
Contrast 

Year
Sand Creek Elk River Gold Creek

9.8 -17 -6.9 -

9.9 - - -21

10 -8.2 -14 -

9.8 23 - -

9.9 - 76 -19

10 32 - -

9.8 - -4.7 -

9.9 8.8 - -20

10 - -9.5 -

9.8 - 87 -

9.9 46 - 3.0

10 - 109 -

2019 9.9 25 4.0 2.0

9.8 - -45 -

9.9 -15 - -0.98

10 - -50 -

P-value < 0.05
Tukey's HSD P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organisms; "ns" indicates no significant area term. 

2019

<0.001

2018

0.002

2015

F
Mercury 

Concentration 
(ug/g dw)

Response Covariate Transformation

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R 2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way 

covariate interaction (cov×Area×Year) was removed if not significant (p>0.05) or if the difference in R 2 of the three-way and two two-way interactions (cov×Area + cov×Year) met the criteria above. Next, the covariate interaction with Year 

(cov×Year) was dropped if not significant or if the difference in R 2 between models the one interaction with Area (cov×Year) and two interactions (cov×Area + cov×Year) met the criteria above. Finally, the covariate interaction with Area 

(cov×Area) was dropped if not significant or if the difference in R 2 with the parallel slope model met the criteria above. 

Year Contrasts 
Magnitude of Difference ([Contrast-

Baseline]/Baseline*100%)

Fork Length 
(cm)

log10
Cov x Area 

x Year
<0.001 0.265

Significant Covariate 

P-valuesa

Two-way ANOVA and Two-way 
ANCOVA (Parallel Slope Model)

P-value
Covariate 

Value
Sex

2016
2018

2016

2018

2019



Table H.H.18: Northern Pikeminnow Muscle Tissue Mercury Results, Area Comparison Statistics, 2016 to 2019   

Term (s) P- value Area Year Area x Year Sand Creek Elk River Gold Creek
Sand Creek vs. 

Elk River
Sand Creek vs. 

Gold Creek
Gold Creek vs. 

Elk River
34.6 0.991 0.912 1.05
37.2 1.10 1.01 1.17
39.8 1.21 1.11 1.29
34.6 1.13 1.04 1.20
37.2 1.26 1.16 1.34
39.8 1.39 1.28 1.47
34.6 0.794 0.730 0.842
37.2 0.881 0.810 0.934
39.8 0.971 0.893 1.03

P-value < 0.05
Tukey's HSD P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organism; "ns" indicates no significant area term.

Mercury 
Concentration 

(ug/g dw)

Year
Covariate 

Value

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction (cov×Area×Year) was 

removed if not significant (p>0.05) or if the difference in R2 of the three-way and two two-way interactions (cov×Area + cov×Year) met the criteria above. Next, the covariate interaction with Year (cov×Year) was dropped if not significant or if the difference in R2 between models the 

one interaction with Area (cov×Year) and two interactions (cov×Area + cov×Year) met the criteria above. Finally, the covariate interaction with Area (cov×Area) was dropped if not significant or if the difference in R2 with the parallel slope model met the criteria above. 

Sex Response Covariate Transformation

F

Significant Covariate P-

valuesa

0.8730.103 <0.001Cov <0.001 ns

Two-way ANOVA or Two-Way ANCOVA 
(Parallel Slope Model) P- values

Fork Length 
(cm)

2018

2019

2016

ns ns

Measures of Central Tendency
Magnitude of Difference ([Exposed-

Reference]/Reference*100%)

log10



Table H.H.19: Northern Pikeminnow Muscle Tissue Mercury Results, Temporal Comparison Statistics, 2016 to 2019

Term (s) P-Value Area Year Area x Year
Baseline 

Year
Contrast 

Year
Sand Creek Elk River Gold Creek

2018 37.2

2019 37.2

2018 2019 37.2

P-value < 0.05
Tukey's HSD P-Value < 0.1 and Exp > Ref
Tukey's HSD P-Value < 0.1 and Exp < Ref

Notes: "-" indicates insufficient data for analysis; "F" indicates female organisms.

Mercury 
Concentration 

(ug/g dw)
-20

-30

Covariate 
Value

Year Contrasts
Magnitude of Difference ([Contrast-

Baseline]/Baseline*100%)
Two-way ANOVA or Two-Way ANCOVA (Parallel 

Slope Model) P- values

0.873

Sex Response Covariate Transformation

Significant Covariate P-

valuesa

log10 <0.001 0.103

14

<0.001
2016

a Final ANCOVA models were built iteratively, with several simplifying steps to reduce model complexity while maintaining high explanatory power (i.e., difference in R 2 <0.02 and overall R2>0.8; Environment Canada, 2012).  The three-way covariate interaction 

(cov×Area×Year) was removed if not significant (p>0.05) or if the difference in R 2 of the three-way and two two-way interactions (cov×Area + cov×Year) met the criteria above. Next, the covariate interaction with Year (cov×Year) was dropped if not significant or if 

the difference in R2 between models the one interaction with Area (cov×Year) and two interactions (cov×Area + cov×Year) met the criteria above. Finally, the covariate interaction with Area (cov×Area) was dropped if not significant or if the difference in R 2 with 
the parallel slope model met the criteria above. 

F
Fork Length 

(cm)
Cov



Table H.H.20: Muscle Selenium Concentrations in Northern Pikeminnow, Koocanusa Reservoir, 2019

Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Iron Lead Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium Vanadium Zinc Moisture
ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g %

6/20/2019 RG_SC-NPM-01-M_20190620 <2 <0.01 0.05 0.7 <0.01 <1 <0.01 <0.05 <0.01 2.5 31 <0.01 0.9 1 <0.02 <0.05 2.2 <0.01 2.7 0.013 <0.05 <0.2 <0.005 <0.1 27 78.73
6/20/2019 RG_SC-NPM-02-M_20190620 <2 <0.01 0.03 0.69 <0.01 <1 <0.01 1.2 <0.01 1.2 24 <0.01 0.9 0.99 0.04 0.12 1.8 <0.01 3.8 0.01 <0.05 <0.2 <0.005 <0.1 23 80.68
6/20/2019 RG_SC-NPM-03-M_20190620 <2 <0.01 0.04 1.1 <0.01 <1 <0.01 <0.05 <0.01 2.1 21 0.02 1.6 0.55 <0.02 <0.05 2 <0.01 5.1 0.012 <0.05 <0.2 <0.005 <0.1 34 79.58
6/20/2019 RG_SC-NPM-04-M_20190620 <2 <0.01 0.07 0.77 <0.01 <1 <0.01 <0.05 <0.01 2.1 25 <0.01 0.8 1.1 <0.02 <0.05 2.6 <0.01 2.9 0.016 <0.05 <0.2 <0.005 <0.1 34 79.13
6/20/2019 RG_SC-NPM-05-M_20190620 <2 <0.01 0.04 0.93 <0.01 <1 <0.01 <0.05 0.01 1.1 13 <0.01 0.9 0.81 <0.02 <0.05 2 <0.01 3.4 0.011 <0.05 <0.2 <0.005 <0.1 24 79.4
7/24/2019 RG_SC-NPM-06-M_20190724 <2 <0.01 0.01 0.79 <0.01 <1 <0.01 0.32 0.01 0.85 17 <0.01 1.3 1.4 <0.02 <0.05 1.4 <0.01 4.8 <0.005 <0.05 <0.2 <0.005 <0.1 18 79.65
7/25/2019 RG_SC-NPM-07-M_20190725 3 <0.01 0.06 1.1 <0.01 <1 <0.01 0.06 0.01 0.95 15 0.02 1.6 1.3 <0.02 <0.05 1.7 <0.01 4.7 0.007 <0.05 <0.2 <0.005 <0.1 44 80.43
7/25/2019 RG_SC-NPM-08-M_20190725 <2 <0.01 0.1 1 <0.01 <1 <0.01 0.05 0.02 1 15 <0.01 1.8 1.3 <0.02 0.05 2.4 <0.01 6.6 0.014 <0.05 <0.2 <0.005 <0.1 24 78.64
7/25/2019 RG_SC-NPM-09-M_20190725 <2 <0.01 0.02 0.24 <0.01 <1 <0.01 <0.05 0.01 1.8 19 <0.01 0.5 1.2 <0.02 <0.05 1.5 <0.01 1.1 0.006 <0.05 <0.2 <0.005 <0.1 19 76.51
7/26/2019 RG_SC-NPM-10-M_20190726 <2 <0.01 0.07 0.39 <0.01 <1 <0.01 <0.05 0.01 0.76 10 <0.01 0.6 1 <0.02 0.06 1.4 <0.01 1.4 0.006 <0.05 <0.2 <0.005 <0.1 17 79.18
7/26/2019 RG_SC-NPM-11-M_20190726 <2 <0.01 0.06 0.28 <0.01 <1 <0.01 <0.05 <0.01 1.1 14 <0.01 0.4 0.9 <0.02 <0.05 2.2 <0.01 1.1 0.013 <0.05 <0.2 <0.005 <0.1 21 79.53
6/21/2019 RG_WB-NPM-01-M_20190621 <2 <0.01 0.02 0.97 <0.01 <1 <0.01 <0.05 0.02 1.7 23 0.04 0.9 1.1 <0.02 <0.05 2.2 <0.01 2.8 0.01 <0.05 <0.2 <0.005 <0.1 28 77.69
6/26/2019 RG-WB-NPM-02-M_20190626 <2 <0.01 0.09 2.4 <0.01 <1 <0.01 <0.05 0.02 2.6 28 0.01 1.7 0.99 <0.02 <0.05 2.9 <0.01 9.4 0.015 <0.05 <0.2 <0.005 <0.1 44 79.29
6/26/2019 RG-WB-NPM-03-M_20190626 <2 <0.01 0.08 1.5 <0.01 <1 <0.01 <0.05 0.02 2.5 26 <0.01 1.5 1 <0.02 <0.05 2.9 <0.01 3.9 0.006 <0.05 <0.2 <0.005 <0.1 32 79.01
6/14/2019 RG_ER-NPM-01-M_20190614 2 <0.01 0.15 0.25 <0.01 <1 <0.01 0.24 0.01 2 25 <0.01 0.3 1.3 <0.02 0.05 1.6 <0.01 3.8 0.016 <0.05 <0.2 <0.005 <0.1 19 72.64
6/14/2019 RG_ER-NPM-02-M_20190614 <2 <0.01 0.21 0.95 <0.01 <1 <0.01 <0.05 0.02 2.6 24 0.02 0.8 2.2 <0.02 <0.05 1.3 <0.01 6.2 0.014 <0.05 <0.2 <0.005 <0.1 33 72.76
6/17/2019 RG_ER-NPM-03-M_20190617 <2 <0.01 0.22 0.92 <0.01 <1 <0.01 0.15 0.02 3.5 33 0.06 0.6 1.2 <0.02 <0.05 1.2 <0.01 3.6 0.013 <0.05 <0.2 <0.005 <0.1 28 71.78
6/17/2019 RG_ER-NPM-04-M_20190617 <2 <0.01 0.16 0.9 <0.01 <1 <0.01 <0.05 0.02 2.6 26 <0.01 0.6 0.66 <0.02 <0.05 1.2 <0.01 3 0.021 <0.05 0.2 <0.005 <0.1 22 71.16
6/18/2019 RG_ER-NPM-05-M_20190618 <2 <0.01 0.04 0.72 <0.01 <1 <0.01 0.2 0.01 0.85 9 <0.01 0.6 1.7 <0.02 <0.05 1.6 <0.01 3.6 0.01 <0.05 <0.2 <0.005 <0.1 19 77.76
6/18/2019 RG_ER-NPM-06-M_20190618 <2 <0.01 0.07 0.58 <0.01 <1 <0.01 <0.05 0.03 0.79 8 <0.01 0.8 2.1 <0.02 <0.05 1.6 <0.01 3 0.008 <0.05 <0.2 <0.005 <0.1 17 78.52
6/18/2019 RG_ER-NPM-07-M_20190618 <2 <0.01 0.17 1.2 <0.01 <1 <0.01 <0.05 0.02 2.4 23 <0.01 1 0.9 <0.02 0.08 1.3 <0.01 5.7 0.013 <0.05 <0.2 <0.005 <0.1 24 72.59
6/18/2019 RG_ER-NPM-08-M_20190618 <2 <0.01 0.03 0.75 <0.01 <1 <0.01 <0.05 0.01 0.95 13 0.01 0.4 1.9 <0.02 <0.05 1.6 <0.01 3.1 0.009 <0.05 <0.2 <0.005 <0.1 22 78.06
6/19/2019 RG_ER-NPM-09-M_20190619 3 <0.01 0.06 1.7 <0.01 <1 <0.01 <0.05 0.03 2.5 27 0.09 1.2 0.94 <0.02 0.07 2 <0.01 8.5 0.017 <0.05 <0.2 <0.005 <0.1 38 76.79
6/19/2019 RG_ER-NPM-10-M_20190619 <2 <0.01 0.03 0.95 <0.01 <1 <0.01 <0.05 0.02 1.7 16 0.02 0.7 0.98 <0.02 <0.05 1.9 <0.01 3 0.009 <0.05 <0.2 <0.005 <0.1 29 76.48
6/19/2019 RG_ER-NPM-11-M_20190619 <2 <0.01 0.07 0.36 <0.01 <1 <0.01 <0.05 0.01 1.5 16 0.03 0.6 0.87 <0.02 <0.05 2.5 <0.01 1.4 0.012 <0.05 <0.2 <0.005 <0.1 18 78.43
6/20/2019 RG_ER-NPM-12-M_20190620 <2 <0.01 0.17 0.2 <0.01 <1 <0.01 <0.05 <0.01 0.96 9 0.01 0.2 1.5 <0.02 <0.05 1.3 <0.01 0.61 0.01 <0.05 <0.2 <0.005 <0.1 15 72.41
6/20/2019 RG_ER-NPM-13-M_20190620 <2 <0.01 0.08 0.78 <0.01 <1 <0.01 <0.05 0.02 1.1 11 0.01 0.7 1.5 <0.02 <0.05 1.5 <0.01 4.5 0.006 <0.05 <0.2 <0.005 <0.1 19 75.51
6/20/2019 RG_ER-NPM-14-M_20190620 <2 <0.01 0.14 0.65 <0.01 <1 <0.01 <0.05 0.01 1.1 11 <0.01 0.6 1.3 <0.02 <0.05 1.7 <0.01 2.6 0.01 <0.05 <0.2 <0.005 <0.1 16 74.2
6/20/2019 RG_ER-NPM-15-M_20190620 <2 <0.01 0.02 0.85 <0.01 <1 <0.01 <0.05 0.01 0.92 14 0.02 0.9 1.1 <0.02 <0.05 2.5 <0.01 2 0.008 <0.05 <0.2 <0.005 <0.1 24 79.46
6/20/2019 RG_ER-NPM-16-M_20190620 <2 <0.01 0.04 1.4 <0.01 <1 <0.01 0.09 0.03 1.9 29 0.01 1.3 1 <0.02 <0.05 2.4 <0.01 4.8 0.011 <0.05 <0.2 <0.005 <0.1 34 80.14
6/20/2019 RG_ER-NPM-17-M_20190620 <2 <0.01 0.08 1 <0.01 <1 <0.01 <0.05 0.02 2.2 22 <0.01 1 1.1 <0.02 <0.05 1.8 <0.01 3.7 0.013 <0.05 <0.2 <0.005 <0.1 26 78.24
6/20/2019 RG_ER-NPM-18-M_20190620 <2 <0.01 0.07 0.46 <0.01 <1 <0.01 <0.05 <0.01 0.83 7 <0.01 0.4 1.7 <0.02 <0.05 2.5 <0.01 1.7 <0.005 <0.05 <0.2 <0.005 <0.1 20 74.74
6/25/2019 RG_ER-NPM-19-M_20190625 <2 <0.01 0.08 1.6 <0.01 <1 <0.01 <0.05 0.02 1.8 17 <0.01 1 0.41 <0.02 <0.05 1.9 <0.01 2.2 0.021 <0.05 <0.2 <0.005 <0.1 38 78.49
6/25/2019 RG_ER-NPM-20-M_20190625 <2 <0.01 0.08 1.6 <0.01 <1 <0.01 <0.05 0.03 2.7 27 0.01 1.4 0.92 <0.02 <0.05 2.9 <0.01 7.1 0.018 <0.05 <0.2 <0.005 <0.1 29 76
6/27/2019 RG_ER-NPM-21-M_20190627 <2 <0.01 0.04 1.3 <0.01 <1 <0.01 <0.05 0.02 2.6 35 <0.01 1.9 0.78 <0.02 <0.05 3.4 <0.01 7.1 0.011 <0.05 <0.2 <0.005 <0.1 28 76.67
6/28/2019 RG_ER-NPM-22-M_20190628 <2 <0.01 0.02 0.84 <0.01 <1 <0.01 <0.05 0.02 0.92 9 <0.01 1.2 0.61 <0.02 0.05 2.6 <0.01 3.3 0.016 <0.05 <0.2 <0.005 <0.1 18 76.61
6/28/2019 RG_ER-NPM-23-M_20190628 <2 <0.01 0.01 2.4 <0.01 <1 <0.01 0.08 0.02 2.3 21 <0.01 1.3 1.9 <0.02 <0.05 3.6 <0.01 3.4 0.012 <0.05 <0.2 <0.005 <0.1 25 74.79
6/28/2019 RG_ER-NPM-24-M_20190628 <2 <0.01 0.06 2 <0.01 <1 <0.01 0.22 0.02 1.5 20 <0.01 1.4 0.88 <0.02 <0.05 2.4 <0.01 8.4 0.008 <0.05 <0.2 <0.005 <0.1 28 78.9
6/28/2019 RG_ER-NPM-25-M_20190628 <2 <0.01 0.02 0.5 <0.01 <1 <0.01 0.06 <0.01 1.1 10 <0.01 0.7 1 <0.02 <0.05 2.5 <0.01 1.5 0.012 <0.05 <0.2 <0.005 <0.1 17 75.15
6/28/2019 RG_ER-NPM-26-M_20190628 <2 <0.01 0.04 1.1 <0.01 <1 <0.01 0.07 0.02 1.7 21 <0.01 1.5 1.1 <0.02 <0.05 1.1 <0.01 7.1 0.01 <0.05 <0.2 <0.005 <0.1 24 77.37
6/28/2019 RG_ER-NPM-27-M_20190628 <2 <0.01 0.04 1.2 <0.01 <1 <0.01 <0.05 0.02 0.83 11 <0.01 1.2 0.35 <0.02 <0.05 2.3 <0.01 4.7 0.013 <0.05 <0.2 <0.005 <0.1 22 77.97
7/3/2019 RG_ER-NPM-28-M_20190703 <2 <0.01 0.03 1.1 <0.01 <1 <0.01 <0.05 0.01 1.2 12 0.02 1.4 0.86 <0.02 <0.05 2.3 <0.01 4.7 0.01 <0.05 <0.2 <0.005 <0.1 19 76.85
7/4/2019 RG_ER-NPM-29-M_20190704 <2 <0.01 0.03 0.37 <0.01 <1 <0.01 <0.05 0.01 1.7 21 <0.01 0.6 0.82 <0.02 <0.05 4.6 <0.01 0.75 0.011 <0.05 <0.2 <0.005 <0.1 21 78.32
7/4/2019 RG_ER-NPM-30-M_20190704 <2 <0.01 0.03 0.58 <0.01 <1 <0.01 <0.05 <0.01 0.73 9 0.02 0.8 1.6 <0.02 <0.05 2.7 <0.01 2.3 0.006 <0.05 <0.2 <0.005 <0.1 15 77.17
7/8/2019 RG_ER-NPM-31-M_20190708 3 <0.01 0.04 1.4 <0.01 <1 <0.01 13 0.05 2.3 170 0.02 1.6 0.72 <0.02 0.4 3.1 <0.01 2.7 0.019 <0.05 <0.2 <0.005 <0.1 33 78.99
7/9/2019 RG_ER-NPM-32-M_20190709 <2 <0.01 0.12 0.77 <0.01 <1 <0.01 0.77 0.02 1.8 26 <0.01 0.5 1.2 <0.02 <0.05 1.3 <0.01 3.2 0.01 <0.05 <0.2 <0.005 <0.1 25 72.74
7/9/2019 RG_ER-NPM-33-M_20190709 <2 <0.01 0.11 0.92 <0.01 <1 <0.01 0.11 0.02 2.2 21 <0.01 0.8 0.76 <0.02 <0.05 1.4 <0.01 3.9 0.021 <0.05 <0.2 <0.005 <0.1 26 75.45
7/9/2019 RG_ER-NPM-34-M_20190709 <2 <0.01 0.12 1.5 <0.01 <1 <0.01 0.17 0.02 2 20 <0.01 1.1 1.4 <0.02 <0.05 1.6 <0.01 5.4 0.011 <0.05 <0.2 <0.005 <0.1 28 74.77
7/9/2019 RG_ER-NPM-35-M_20190709 <2 <0.01 0.32 1.8 <0.01 <1 <0.01 0.14 0.02 2.2 24 <0.01 1.3 1 <0.02 <0.05 1.2 <0.01 4.6 0.01 <0.05 <0.2 <0.005 <0.1 31 77.08
7/9/2019 RG_ER-NPM-36-M_20190709 <2 <0.01 0.06 1.4 <0.01 <1 <0.01 0.17 0.03 2.7 25 <0.01 1.4 2 <0.02 <0.05 3.9 <0.01 4.3 0.02 <0.05 <0.2 <0.005 <0.1 34 78.53
7/9/2019 RG_ER-NPM-37-M_20190709 4 <0.01 0.11 1.8 <0.01 <1 <0.01 0.07 0.03 2.2 26 0.02 2 0.87 <0.02 <0.05 2.2 <0.01 6.6 0.009 <0.05 <0.2 <0.005 <0.1 33 79.86

7/10/2019 RG_ER-NPM-38-M_20190710 <2 <0.01 0.04 1.2 <0.01 <1 <0.01 0.1 0.02 2.4 25 0.02 1.4 0.8 <0.02 0.05 4 <0.01 4 0.011 <0.05 <0.2 <0.005 <0.1 29 78.21
7/10/2019 RG_ER-NPM-39-M_20190710 <2 <0.01 0.11 0.46 <0.01 <1 <0.01 0.06 0.01 1.6 15 <0.01 0.5 0.92 <0.02 <0.05 1.2 <0.01 1.7 0.027 <0.05 <0.2 <0.005 <0.1 20 76.75
7/10/2019 RG_ER-NPM-40-M_20190710 5 <0.01 0.09 0.74 <0.01 <1 <0.01 0.11 0.02 1.6 27 0.04 0.9 0.66 <0.02 0.09 3 <0.01 1.2 0.01 <0.05 <0.2 <0.005 <0.1 32 79.51
7/10/2019 RG_ER-NPM-41-M_20190710 <2 <0.01 0.12 0.91 <0.01 <1 <0.01 0.18 0.01 1 11 <0.01 0.8 0.87 <0.02 <0.05 1.3 <0.01 3.1 0.024 <0.05 <0.2 <0.005 <0.1 21 76.75
7/10/2019 RG_ER-NPM-42-M_20190710 <2 <0.01 0.03 1.5 <0.01 <1 <0.01 0.08 0.02 1.7 15 <0.01 1.4 0.92 <0.02 <0.05 3.4 <0.01 5.2 0.009 <0.05 <0.2 <0.005 <0.1 29 78.08
7/11/2019 RG_ER-NPM-43-M_20190711 <2 <0.01 0.05 1.1 <0.01 <1 <0.01 0.13 0.02 2.6 17 0.02 1.3 0.69 <0.02 <0.05 4.8 <0.01 4 0.022 <0.05 <0.2 <0.005 <0.1 26 79.26
7/12/2019 RG_ER-NPM-44-M_20190712 <2 <0.01 0.05 0.14 <0.01 <1 <0.01 <0.05 <0.01 0.73 10 <0.01 0.5 1.1 <0.02 <0.05 5 <0.01 0.1 0.008 <0.05 <0.2 <0.005 <0.1 17 78.91
7/12/2019 RG_ER-NPM-45-M_20190712 <2 <0.01 0.1 0.19 <0.01 <1 <0.01 0.05 <0.01 0.77 6 <0.01 0.2 1 <0.02 <0.05 1.2 <0.01 0.8 0.015 <0.05 <0.2 <0.005 <0.1 14 76.31
7/13/2019 RG_ER-NPM-46-M_20190713 2 <0.01 0.19 0.6 <0.01 <1 <0.01 0.06 0.02 2.2 23 0.01 0.4 1.3 <0.02 <0.05 1.3 <0.01 2.8 0.022 <0.05 <0.2 <0.005 <0.1 28 75.43
7/15/2019 RG_ER-NPM-47-M_20190715 <2 <0.01 0.17 1 <0.01 <1 <0.01 0.07 0.02 1.6 16 <0.01 0.7 1.1 <0.02 0.12 1.2 <0.01 5.2 0.014 <0.05 <0.2 <0.005 <0.1 26 76.36
7/16/2019 RG_ER-NPM-48-M_20190716 <2 <0.01 0.14 1.2 <0.01 <1 <0.01 <0.05 0.02 1.4 12 <0.01 0.8 1.7 <0.02 <0.05 1.3 <0.01 4.9 0.021 <0.05 <0.2 <0.005 <0.1 27 78.26
7/26/2019 RG_ER-NPM-49-M_20190726 <2 <0.01 0.09 0.71 <0.01 <1 <0.01 0.06 0.02 1.5 15 <0.01 0.6 1.6 <0.02 <0.05 1.4 <0.01 3.6 0.014 <0.05 <0.2 <0.005 <0.1 24 77.86
6/26/2019 RG_GC-NPM-01-M_20190626 <2 <0.01 0.18 0.17 <0.01 <1 <0.01 0.05 <0.01 0.84 8 <0.01 0.1 2.6 <0.02 <0.05 1.2 <0.01 0.51 0.007 <0.05 <0.2 <0.005 <0.1 12 75.39
6/26/2019 RG_GC-NPM-02-M_20190626 <2 <0.01 0.07 0.07 <0.01 <1 <0.01 <0.05 <0.01 0.75 7 <0.01 0.1 1.5 <0.02 <0.05 1.3 <0.01 0.12 0.015 <0.05 <0.2 <0.005 <0.1 15 77.8
6/26/2019 RG_GC-NPM-03-M_20190626 <2 <0.01 0.08 0.54 <0.01 <1 <0.01 <0.05 <0.01 0.68 7 <0.01 0.5 1.1 <0.02 <0.05 1.2 <0.01 2.3 0.01 <0.05 <0.2 <0.005 <0.1 18 77.49
6/26/2019 RG_GC-NPM-04-M_20190626 <2 <0.01 0.06 0.6 <0.01 <1 <0.01 <0.05 <0.01 0.82 12 <0.01 0.8 1.1 <0.02 <0.05 2.4 <0.01 2.3 0.011 <0.05 <0.2 <0.005 <0.1 22 78.87
6/26/2019 RG_GC-NPM-05-M_20190626 <2 <0.01 0.04 1.4 <0.01 <1 <0.01 <0.05 <0.01 1.8 20 0.01 1.4 1.1 <0.02 <0.05 1.7 <0.01 3.4 0.009 <0.05 <0.2 <0.005 <0.1 25 77.49
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Table H.H.20: Muscle Selenium Concentrations in Northern Pikeminnow, Koocanusa Reservoir, 2019

Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Iron Lead Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium Vanadium Zinc Moisture
ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g %

Area Sample ID

6/26/2019 RG_GC-NPM-06-M_20190626 <2 <0.01 0.12 1 <0.01 <1 <0.01 <0.05 <0.01 1.7 17 <0.01 0.7 0.92 <0.02 <0.05 1.1 <0.01 3.8 0.021 <0.05 <0.2 <0.005 <0.1 22 75.9
6/26/2019 RG_GC-NPM-07-M_20190626 <2 <0.01 0.02 1.1 <0.01 <1 <0.01 0.06 <0.01 1.3 20 0.01 1.2 1.1 <0.02 <0.05 2.1 <0.01 4.6 0.015 <0.05 <0.2 <0.005 <0.1 26 79.07
6/27/2019 RG_GC-NPM-08-M_20190627 2 <0.01 0.1 1.4 <0.01 <1 <0.01 <0.05 <0.01 1.4 12 0.23 0.7 1.2 <0.02 <0.05 1.2 <0.01 6.6 0.022 <0.05 0.4 <0.005 <0.1 31 75.59
6/27/2019 RG_GC-NPM-09-M_20190627 2 <0.01 0.04 0.16 <0.01 <1 <0.01 <0.05 <0.01 0.91 12 <0.01 0.2 1.5 <0.02 <0.05 1.4 <0.01 0.78 0.017 <0.05 <0.2 <0.005 <0.1 14 78.43
6/27/2019 RG_GC-NPM-10-M_20190627 <2 <0.01 0.09 0.92 <0.01 <1 <0.01 <0.05 <0.01 1.6 13 <0.01 0.7 1.2 <0.02 <0.05 1.2 <0.01 4.8 0.022 <0.05 <0.2 <0.005 <0.1 20 75.35
6/27/2019 RG_GC-NPM-11-M_20190627 <2 <0.01 0.09 0.16 <0.01 <1 <0.01 <0.05 <0.01 0.63 10 <0.01 0.3 1.1 <0.02 <0.05 1.8 <0.01 0.6 0.005 <0.05 <0.2 <0.005 <0.1 14 77.35
6/27/2019 RG_GC-NPM-12-M_20190627 <2 <0.01 0.1 1.3 <0.01 <1 <0.01 <0.05 <0.01 2.2 21 <0.01 1.4 1 <0.02 <0.05 1.4 <0.01 4.6 0.01 <0.05 <0.2 <0.005 <0.1 26 78.38
6/27/2019 RG_GC-NPM-13-M_20190627 <2 <0.01 0.02 0.13 <0.01 <1 <0.01 <0.05 <0.01 0.82 11 <0.01 0.3 1.6 <0.02 <0.05 2 <0.01 0.57 <0.005 <0.05 <0.2 <0.005 <0.1 14 78.91
7/18/2019 RG_GC-NPM-14-M_20190718 <2 <0.01 0.11 0.78 <0.01 <1 <0.01 <0.05 <0.01 2.9 34 <0.01 0.4 1.7 <0.02 <0.05 1.5 <0.01 1.3 0.014 <0.05 <0.2 <0.005 <0.1 27 76.81
7/19/2019 RG_GC-NPM-15-M_20190719 2 <0.01 0.04 0.44 <0.01 <1 <0.01 <0.05 <0.01 0.84 6 <0.01 0.3 2.6 <0.02 <0.05 1.4 <0.01 1.8 0.011 <0.05 <0.2 <0.005 <0.1 20 80.92
7/25/2019 RG_GC-NPM-16-M_20190725 <2 <0.01 0.04 1.2 <0.01 <1 <0.01 <0.05 <0.01 1.2 9 <0.01 0.8 1.3 <0.02 <0.05 1.4 <0.01 5.6 0.016 <0.05 <0.2 <0.005 <0.1 27 77.46
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Table H.H.21: Ovary Selenium Concentrations in Northern Pikeminnow, Koocanusa Reservoir, 2019

Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Iron Lead Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium Vanadium Zinc Moisture
ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g %

6/20/2019 RG_SC-NPM-01-O_20190620 <2 <0.01 0.04 0.13 <0.01 <1 <0.01 <0.05 <0.01 3.1 56 <0.01 3.3 0.071 0.06 <0.05 8.4 <0.01 0.2 0.008 <0.05 <0.2 <0.005 <0.1 120 68.02
6/20/2019 RG_SC-NPM-02-O_20190620 7 <0.01 0.06 0.26 <0.01 <1 <0.01 0.05 <0.01 2.6 130 0.03 1.2 0.12 0.06 <0.05 20 <0.01 0.84 0.041 <0.05 <0.2 <0.005 <0.1 490 80.46
6/20/2019 RG_SC-NPM-03-O_20190620 <2 <0.01 0.09 0.07 <0.01 <1 <0.01 <0.05 <0.01 3 93 0.02 2.1 0.041 0.08 <0.05 11 <0.01 0.2 0.025 <0.05 <0.2 <0.005 <0.1 320 73.78
6/20/2019 RG_SC-NPM-04-O_20190620 <2 <0.01 0.03 0.24 <0.01 <1 <0.01 <0.05 <0.01 3.6 110 0.02 3 0.098 0.09 <0.05 17 <0.01 0.72 0.012 <0.05 <0.2 <0.005 <0.1 140 69.48
6/20/2019 RG_SC-NPM-05-O_20190620 <2 <0.01 0.1 0.33 <0.01 <1 <0.01 <0.05 0.05 3 98 <0.01 1.8 0.088 0.1 0.05 28 <0.01 0.23 0.034 <0.05 <0.2 <0.005 <0.1 360 75.91
7/24/2019 RG_SC-NPM-06-O_20190724 <2 <0.01 0.08 0.18 <0.01 <1 <0.01 <0.05 0.05 2.5 120 <0.01 1.9 0.11 0.04 0.09 10 <0.01 0.78 0.008 <0.05 <0.2 <0.005 <0.1 250 77.04
7/25/2019 RG_SC-NPM-07-O_20190725 <2 <0.01 0.07 0.09 <0.01 <1 <0.01 <0.05 0.04 3 100 <0.01 8.9 0.14 0.16 <0.05 21 <0.01 0.38 0.018 <0.05 <0.2 <0.005 <0.1 280 77.16
7/25/2019 RG_SC-NPM-08-O_20190725 <2 <0.01 0.15 0.15 <0.01 <1 <0.01 <0.05 0.05 2.8 86 <0.01 5.1 0.092 0.1 <0.05 23 <0.01 0.57 0.018 <0.05 <0.2 <0.005 <0.1 200 74.33
7/25/2019 RG_SC-NPM-09-O_20190725 <2 <0.01 0.08 0.07 <0.01 <1 <0.01 <0.05 0.05 2.7 75 <0.01 3.5 0.18 0.12 0.08 12 <0.01 0.33 0.007 <0.05 <0.2 <0.005 <0.1 220 75.9
7/26/2019 RG_SC-NPM-10-O_20190726 3 <0.01 0.13 0.62 <0.01 <1 <0.01 0.09 0.05 3.2 100 <0.01 1.6 0.072 0.07 0.07 25 <0.01 0.28 0.023 <0.05 <0.2 <0.005 <0.1 440 75.75
7/26/2019 RG_SC-NPM-11-O_20190726 <2 <0.01 0.12 0.15 <0.01 <1 <0.01 0.08 0.07 4.2 160 <0.01 2.8 0.12 0.05 <0.05 23 <0.01 0.62 0.028 <0.05 <0.2 <0.005 <0.1 320 80.08
6/21/2019 RG_WB-NPM-01-O_20190621 5 <0.01 0.02 0.23 <0.01 <1 <0.01 <0.05 0.04 3.6 77 0.06 4.5 0.069 0.09 0.06 7.4 <0.01 0.4 0.006 <0.05 <0.2 <0.005 <0.1 120 67.47
6/26/2019 RG-WB-NPM-02-O_20190626 <2 <0.01 0.08 0.15 <0.01 <1 <0.01 <0.05 0.05 3 83 <0.01 4.4 0.12 0.13 <0.05 26 <0.01 0.28 0.03 <0.05 <0.2 <0.005 <0.1 260 76.76
6/26/2019 RG-WB-NPM-03-O_20190626 <2 <0.01 0.14 0.12 <0.01 <1 <0.01 <0.05 0.03 2 65 <0.01 1.6 0.18 0.06 <0.05 9.8 <0.01 0.14 0.007 <0.05 <0.2 <0.005 <0.1 240 70.13
6/14/2019 RG_ER-NPM-01-O_20190614 <2 <0.01 0.07 0.12 <0.01 <1 <0.01 <0.05 0.02 3.2 43 <0.01 0.6 0.1 0.05 <0.05 3.8 <0.01 0.15 0.006 <0.05 <0.2 <0.005 <0.1 97 64.38
6/14/2019 RG_ER-NPM-02-O_20190614 <2 <0.01 0.07 0.14 <0.01 <1 <0.01 <0.05 0.03 3.1 38 <0.01 3 0.16 0.06 <0.05 2.7 0.01 0.19 0.007 <0.05 <0.2 <0.005 <0.1 110 65.57
6/17/2019 RG_ER-NPM-03-O_20190617 <2 <0.01 0.06 0.22 <0.01 <1 <0.01 <0.05 0.03 2.8 45 0.01 1.3 0.1 0.05 <0.05 3.3 <0.01 0.17 0.006 <0.05 <0.2 <0.005 <0.1 94 65.63
6/17/2019 RG_ER-NPM-04-O_20190617 <2 <0.01 0.09 0.13 <0.01 <1 <0.01 <0.05 0.02 2.8 41 <0.01 0.7 0.051 0.04 <0.05 3 <0.01 0.11 0.009 <0.05 <0.2 <0.005 <0.1 87 61.36
6/18/2019 RG_ER-NPM-05-O_20190618 <2 <0.01 0.04 0.21 <0.01 <1 <0.01 <0.05 0.03 3 37 0.01 2.2 0.12 0.04 <0.05 4.9 <0.01 0.15 <0.005 <0.05 <0.2 <0.005 <0.1 78 62.62
6/18/2019 RG_ER-NPM-06-O_20190618 <2 <0.01 0.26 0.14 <0.01 <1 <0.01 <0.05 0.03 2.6 52 <0.01 2.2 0.14 0.07 <0.05 5 <0.01 0.2 0.006 <0.05 <0.2 <0.005 <0.1 120 67.92
6/18/2019 RG_ER-NPM-07-O_20190618 <2 <0.01 0.06 0.15 <0.01 <1 <0.01 <0.05 0.03 2.7 41 <0.01 1.3 0.11 0.04 <0.05 4.3 <0.01 0.14 0.006 <0.05 <0.2 <0.005 <0.1 87 63.03
6/18/2019 RG_ER-NPM-08-O_20190618 <2 <0.01 0.06 0.24 <0.01 <1 <0.01 <0.05 0.03 2.3 91 0.01 2.6 0.13 0.08 <0.05 4.2 <0.01 0.27 0.009 <0.05 <0.2 <0.005 <0.1 120 67.65
6/19/2019 RG_ER-NPM-09-O_20190619 3 <0.01 0.06 0.16 <0.01 <1 <0.01 <0.05 0.03 2.8 60 0.18 2.2 0.054 0.07 <0.05 7.2 <0.01 0.23 0.015 <0.05 <0.2 <0.005 <0.1 140 68.24
6/19/2019 RG_ER-NPM-10-O_20190619 2 <0.01 0.04 0.26 <0.01 <1 <0.01 0.21 0.05 2.8 96 0.13 3.4 0.17 0.14 <0.05 9.9 <0.01 0.32 0.023 <0.05 <0.2 <0.005 <0.1 260 76.39
6/19/2019 RG_ER-NPM-11-O_20190619 4 <0.01 0.06 0.32 <0.01 <1 0.01 0.11 0.06 4.1 130 0.18 2.7 0.096 0.12 0.06 17 <0.01 0.41 0.049 <0.05 <0.2 <0.005 <0.1 500 79.4
6/20/2019 RG_ER-NPM-12-O_20190620 <2 <0.01 0.07 0.15 <0.01 <1 <0.01 <0.05 0.02 3 33 <0.01 0.5 0.081 0.04 <0.05 2.4 <0.01 0.14 0.006 <0.05 <0.2 <0.005 <0.1 84 63.59
6/20/2019 RG_ER-NPM-13-O_20190620 <2 <0.01 0.06 0.14 <0.01 <1 <0.01 <0.05 0.03 2.4 54 <0.01 1.9 0.23 0.06 <0.05 3.6 <0.01 0.22 0.008 <0.05 <0.2 <0.005 <0.1 120 71.25
6/20/2019 RG_ER-NPM-14-O_20190620 <2 <0.01 0.06 0.12 <0.01 <1 <0.01 <0.05 0.04 2.6 60 <0.01 1.8 0.21 0.08 <0.05 7.6 <0.01 0.23 0.015 <0.05 <0.2 <0.005 <0.1 140 72.31
6/20/2019 RG_ER-NPM-15-O_20190620 <2 <0.01 0.04 0.36 <0.01 <1 <0.01 <0.05 0.05 2.9 95 <0.01 5.5 0.078 0.1 <0.05 8.6 <0.01 0.24 0.009 <0.05 <0.2 <0.005 <0.1 150 70.05
6/20/2019 RG_ER-NPM-16-O_20190620 2 <0.01 0.08 0.35 <0.01 <1 0.01 0.09 0.07 3.6 150 0.02 2.5 0.13 0.12 0.06 17 <0.01 0.26 0.033 <0.05 <0.2 <0.005 <0.1 520 83.66
6/20/2019 RG_ER-NPM-17-O_20190620 <2 <0.01 0.07 0.2 <0.01 <1 <0.01 <0.05 0.02 2.5 38 <0.01 2.3 0.085 0.04 <0.05 4.5 <0.01 0.16 0.005 <0.05 <0.2 <0.005 <0.1 74 65.19
6/20/2019 RG_ER-NPM-18-O_20190620 <2 <0.01 0.05 0.22 <0.01 <1 <0.01 <0.05 0.02 1.8 32 <0.01 2.5 0.14 0.04 <0.05 4.1 <0.01 0.17 <0.005 <0.05 <0.2 <0.005 <0.1 80 65.88
6/25/2019 RG_ER-NPM-19-O_20190625 <2 <0.01 0.08 0.38 <0.01 <1 <0.01 <0.05 0.04 2.6 66 <0.01 8.3 0.024 0.07 <0.05 7.9 <0.01 0.17 0.018 <0.05 <0.2 <0.005 <0.1 120 66.61
6/25/2019 RG_ER-NPM-20-O_20190625 <2 <0.01 0.04 0.08 <0.01 <1 <0.01 <0.05 0.06 3.2 110 <0.01 2.6 0.12 0.08 <0.05 6.3 <0.01 0.21 0.03 <0.05 <0.2 <0.005 <0.1 180 75.96
6/27/2019 RG_ER-NPM-21-O_20190627 <2 <0.01 0.03 0.11 <0.01 <1 <0.01 <0.05 0.02 2.7 49 <0.01 2.3 0.039 0.03 <0.05 13 <0.01 0.18 <0.005 <0.05 <0.2 <0.005 <0.1 80 60.36
6/28/2019 RG_ER-NPM-22-O_20190628 <2 <0.01 0.05 0.17 <0.01 <1 <0.01 <0.05 0.02 2.2 37 <0.01 2.5 0.021 0.03 <0.05 7.1 <0.01 0.09 0.008 <0.05 <0.2 <0.005 <0.1 79 61.41
6/28/2019 RG_ER-NPM-23-O_20190628 <2 <0.01 0.01 0.32 <0.01 <1 <0.01 <0.05 0.03 2.7 44 <0.01 4.1 0.12 0.04 <0.05 9.8 0.02 0.14 0.006 <0.05 <0.2 <0.005 <0.1 100 65.42
6/28/2019 RG_ER-NPM-24-O_20190628 <2 <0.01 0.05 0.19 <0.01 <1 <0.01 <0.05 0.04 3.1 55 <0.01 1.5 0.12 0.05 <0.05 7.8 <0.01 0.15 0.006 <0.05 <0.2 <0.005 <0.1 120 67.86
6/28/2019 RG_ER-NPM-25-O_20190628 <2 <0.01 0.02 0.22 <0.01 <1 <0.01 <0.05 0.03 3.3 51 <0.01 4.7 0.05 0.06 <0.05 8.3 <0.01 0.14 0.006 <0.05 <0.2 <0.005 <0.1 97 63.2
6/28/2019 RG_ER-NPM-26-O_20190628 <2 <0.01 0.02 0.13 <0.01 <1 <0.01 <0.05 0.02 3 54 <0.01 2.1 0.037 0.04 <0.05 4 <0.01 0.15 <0.005 <0.05 <0.2 <0.005 <0.1 77 62.47
6/28/2019 RG_ER-NPM-27-O_20190628 <2 <0.01 0.86 1.5 <0.01 <1 0.1 0.06 0.06 1.5 47 0.07 0.4 0.023 <0.02 0.06 14.6 <0.01 0.1 0.021 <0.05 <0.2 <0.005 <0.1 300 56.47
7/3/2019 RG_ER-NPM-28-O_20190703 4 <0.01 0.03 0.2 <0.01 <1 0.01 <0.05 0.04 2.8 170 0.06 2.8 0.088 0.08 <0.05 34.5 <0.01 0.27 0.018 <0.05 <0.2 <0.005 <0.1 180 77.6
7/4/2019 RG_ER-NPM-29-O_20190704 6 <0.01 0.05 0.39 <0.01 <1 0.04 0.22 0.07 3.9 150 0.06 2.8 0.097 0.15 0.1 19.4 <0.01 0.57 0.034 <0.05 0.3 <0.005 <0.1 330 77.92
7/4/2019 RG_ER-NPM-30-O_20190704 14 <0.01 0.04 0.44 <0.01 <1 0.02 0.05 0.05 4.2 110 0.15 3.7 0.11 0.07 <0.05 7.1 <0.01 0.36 0.014 <0.05 0.3 <0.005 0.1 200 76.76
7/8/2019 RG_ER-NPM-31-O_20190708 <2 <0.01 0.04 0.2 <0.01 <1 <0.01 0.09 0.03 3.3 64 <0.01 3.5 0.068 0.05 <0.05 10.9 <0.01 0.13 0.01 <0.05 <0.2 <0.005 <0.1 100 65.74
7/9/2019 RG_ER-NPM-32-O_20190709 <2 <0.01 0.08 0.13 <0.01 <1 <0.01 0.1 0.04 3.3 81 0.01 1.2 0.13 0.08 <0.05 4.1 <0.01 0.36 0.016 <0.05 <0.2 <0.005 <0.1 160 74.41
7/9/2019 RG_ER-NPM-33-O_20190709 <2 <0.01 0.08 0.2 <0.01 <1 <0.01 <0.05 0.02 2.6 47 <0.01 0.9 0.03 <0.02 <0.05 3.5 <0.01 0.18 0.01 <0.05 <0.2 <0.005 <0.1 97 63.66
7/9/2019 RG_ER-NPM-34-O_20190709 3 <0.01 0.07 0.13 <0.01 <1 0.01 <0.05 0.05 3.2 77 <0.01 3.1 0.21 0.08 <0.05 5.4 <0.01 0.24 0.029 <0.05 <0.2 <0.005 0.1 260 76.24
7/9/2019 RG_ER-NPM-35-O_20190709 <2 <0.01 0.06 0.24 <0.01 <1 <0.01 <0.05 0.02 2.4 57 <0.01 1.1 0.056 0.04 <0.05 3.8 <0.01 0.17 0.006 <0.05 <0.2 <0.005 <0.1 82 65.42
7/9/2019 RG_ER-NPM-36-O_20190709 <2 <0.01 0.03 0.24 <0.01 <1 <0.01 <0.05 0.02 3 43 <0.01 2.4 0.12 0.04 <0.05 9.3 0.01 0.1 0.006 <0.05 <0.2 <0.005 <0.1 78 62.62
7/9/2019 RG_ER-NPM-37-O_20190709 <2 <0.01 0.06 0.23 <0.01 <1 <0.01 0.21 0.03 3.1 48 <0.01 1.5 0.05 0.05 <0.05 5.4 <0.01 0.24 <0.005 <0.05 <0.2 <0.005 <0.1 92 63.31
7/10/2019 RG_ER-NPM-38-O_20190710 3 <0.01 0.04 0.19 <0.01 <1 <0.01 <0.05 0.04 3.6 57 <0.01 5.9 0.071 0.08 <0.05 12 0.01 0.28 0.007 <0.05 <0.2 <0.005 <0.1 130 69.92
7/10/2019 RG_ER-NPM-39-O_20190710 <2 <0.01 0.06 0.17 <0.01 <1 <0.01 <0.05 0.02 3.3 48 <0.01 2 0.038 0.04 <0.05 2.7 0.01 0.14 0.01 <0.05 <0.2 <0.005 <0.1 110 62.3
7/10/2019 RG_ER-NPM-40-O_20190710 5 <0.01 0.06 0.35 <0.01 <1 0.02 0.12 0.04 4 110 0.07 1.4 0.06 0.07 0.06 18.4 <0.01 0.24 0.036 <0.05 0.2 <0.005 <0.1 540 79.88
7/10/2019 RG_ER-NPM-41-O_20190710 <2 <0.01 0.07 0.17 <0.01 <1 <0.01 <0.05 0.02 2.6 52 <0.01 1.3 0.03 0.05 <0.05 3.4 <0.01 0.13 0.015 <0.05 <0.2 <0.005 <0.1 110 64.12
7/10/2019 RG_ER-NPM-42-O_20190710 <2 <0.01 0.03 0.18 <0.01 <1 <0.01 <0.05 0.03 3.2 55 <0.01 5.1 0.079 0.07 <0.05 11 0.01 0.18 <0.005 <0.05 <0.2 <0.005 <0.1 100 65.47
7/11/2019 RG_ER-NPM-43-O_20190711 <2 <0.01 0.06 0.17 <0.01 <1 <0.01 <0.05 0.03 3 42 <0.01 2.5 0.049 0.04 <0.05 12 0.01 0.12 0.007 <0.05 <0.2 <0.005 <0.1 78 64.3
7/12/2019 RG_ER-NPM-44-O_20190712 3 <0.01 0.05 0.15 <0.01 <1 0.01 0.11 0.06 3.6 110 0.02 2.9 0.068 0.14 <0.05 36 <0.01 0.34 0.032 <0.05 <0.2 <0.005 <0.1 410 78.06
7/12/2019 RG_ER-NPM-45-O_20190712 <2 <0.01 0.09 0.22 <0.01 <1 <0.01 <0.05 0.02 2.7 33 <0.01 0.5 0.049 0.04 <0.05 2.2 <0.01 0.13 0.01 <0.05 <0.2 <0.005 <0.1 91 62.46
7/13/2019 RG_ER-NPM-46-O_20190713 <2 <0.01 0.12 0.07 <0.01 <1 <0.01 <0.05 0.04 3.3 91 <0.01 0.6 0.17 0.09 <0.05 2.4 <0.01 0.22 0.046 <0.05 <0.2 <0.005 <0.1 210 75.9
7/15/2019 RG_ER-NPM-47-O_20190715 <2 <0.01 0.12 0.14 <0.01 <1 <0.01 <0.05 0.02 2.5 31 <0.01 0.7 0.091 0.03 <0.05 2.1 <0.01 0.12 0.011 <0.05 <0.2 <0.005 <0.1 99 66.82
7/16/2019 RG_ER-NPM-48-O_20190716 <2 <0.01 0.11 0.06 <0.01 <1 0.01 <0.05 0.05 3.7 69 <0.01 1.4 0.37 0.11 <0.05 2.3 <0.01 0.33 0.059 <0.05 <0.2 <0.005 <0.1 230 81.71
7/26/2019 RG_ER-NPM-49-O_20190726 2 <0.01 0.15 0.32 <0.01 <1 0.02 0.06 0.05 3.7 240 <0.01 1.2 0.23 0.07 <0.05 3.4 <0.01 0.43 0.051 <0.05 <0.2 0.008 0.1 380 82.16
7/13/2019 RG_ER-NPM-47-O_20190713 <2 <0.01 0.08 0.15 <0.01 <1 <0.01 <0.05 0.03 2.7 45 <0.01 0.9 0.045 0.03 <0.05 3.5 <0.01 0.1 0.009 <0.05 <0.2 <0.005 <0.1 94 64.1
6/26/2019 RG_GC-NPM-01-O_20190626 <2 <0.01 0.08 0.2 <0.01 <1 <0.01 <0.05 0.02 2.5 41 <0.01 0.6 0.14 0.05 <0.05 2.4 <0.01 0.17 0.005 <0.05 <0.2 <0.005 <0.1 100 64.51
6/26/2019 RG_GC-NPM-02-O_20190626 <2 <0.01 0.08 0.15 <0.01 <1 <0.01 <0.05 0.02 2.5 38 <0.01 0.6 0.096 0.06 <0.05 2.1 <0.01 0.14 0.012 <0.05 <0.2 <0.005 <0.1 110 65.08
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Table H.H.21: Ovary Selenium Concentrations in Northern Pikeminnow, Koocanusa Reservoir, 2019

Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper Iron Lead Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Thallium Tin Titanium Uranium Vanadium Zinc Moisture
ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g %

Area Sample ID

6/26/2019 RG_GC-NPM-03-O_20190626 2 <0.01 0.05 0.18 <0.01 <1 <0.01 0.4 0.04 3.1 47 <0.01 0.6 0.049 0.04 <0.05 2.1 <0.01 0.12 0.006 <0.05 <0.2 <0.005 <0.1 77 63.05
6/26/2019 RG_GC-NPM-04-O_20190626 <2 <0.01 0.17 0.19 <0.01 <1 <0.01 0.07 <0.01 2.5 75 0.01 1.1 0.096 0.04 <0.05 20 <0.01 0.21 0.032 <0.05 <0.2 <0.005 <0.1 360 72.82
6/26/2019 RG_GC-NPM-05-O_20190626 <2 <0.01 0.03 0.26 <0.01 <1 <0.01 <0.05 <0.01 2.2 46 <0.01 1.9 0.076 0.03 <0.05 3.9 <0.01 0.16 <0.005 <0.05 <0.2 <0.005 <0.1 83 63.49
6/26/2019 RG_GC-NPM-06-O_20190626 <2 <0.01 0.06 0.18 <0.01 <1 <0.01 <0.05 <0.01 2.7 40 <0.01 1.9 0.048 0.04 <0.05 2.4 <0.01 0.12 0.012 <0.05 <0.2 <0.005 <0.1 100 63.02
6/26/2019 RG_GC-NPM-07-O_20190626 <2 <0.01 0.11 0.13 <0.01 <1 0.01 0.12 <0.01 3.2 120 0.01 1.4 0.082 0.08 <0.05 11 <0.01 0.19 0.047 <0.05 <0.2 <0.005 <0.1 360 77.7
6/27/2019 RG_GC-NPM-08-O_20190627 <2 <0.01 0.15 0.14 <0.01 <1 <0.01 <0.05 <0.01 2.4 30 <0.01 0.4 0.078 0.03 <0.05 2.2 <0.01 0.11 0.012 <0.05 <0.2 <0.005 <0.1 100 62.9
6/27/2019 RG_GC-NPM-09-O_20190627 <2 <0.01 0.1 0.06 <0.01 <1 <0.01 <0.05 <0.01 3.8 68 <0.01 1.5 0.25 0.1 <0.05 2.2 <0.01 0.3 0.036 <0.05 <0.2 <0.005 <0.1 180 77.62
6/27/2019 RG_GC-NPM-10-O_20190627 <2 <0.01 0.1 0.14 <0.01 <1 <0.01 <0.05 <0.01 2.4 40 <0.01 1.1 0.093 0.04 <0.05 2.7 <0.01 0.11 0.01 <0.05 <0.2 <0.005 <0.1 90 61.14
6/27/2019 RG_GC-NPM-11-O_20190627 <2 <0.01 0.04 0.12 <0.01 <1 <0.01 0.11 0.01 2.8 92 <0.01 2.4 0.13 0.1 <0.05 12 <0.01 0.29 0.018 <0.05 <0.2 <0.005 <0.1 340 78.1
6/27/2019 RG_GC-NPM-12-O_20190627 <2 <0.01 0.04 0.25 <0.01 <1 <0.01 <0.05 <0.01 2.3 47 <0.01 3.3 0.07 0.03 <0.05 3.9 <0.01 0.12 <0.005 <0.05 <0.2 <0.005 <0.1 95 64.74
6/27/2019 RG_GC-NPM-13-O_20190627 <2 <0.01 0.12 0.18 <0.01 <1 <0.01 <0.05 <0.01 2.1 33 <0.01 1.3 0.078 0.03 <0.05 3.3 <0.01 0.16 <0.005 <0.05 <0.2 <0.005 <0.1 65 61.68
7/18/2019 RG_GC-NPM-14-O_20190718 7 <0.01 0.09 0.18 <0.01 <1 0.02 <0.05 <0.01 3.3 140 0.02 1.5 0.28 0.08 <0.05 9.6 <0.01 0.27 0.045 <0.05 0.2 <0.005 0.1 430 79.54
7/19/2019 RG_GC-NPM-15-O_20190719 2 <0.01 0.1 0.21 <0.01 <1 <0.01 <0.05 <0.01 2.2 37 <0.01 0.5 0.27 0.04 <0.05 3.9 <0.01 0.11 0.008 <0.05 <0.2 <0.005 <0.1 120 67.63
7/25/2019 RG_GC-NPM-16-O_20190725 <2 <0.01 0.12 0.18 <0.01 <1 <0.01 <0.05 <0.01 2.8 39 <0.01 1.1 0.083 0.03 <0.05 2.7 <0.01 0.11 0.011 <0.05 0.4 <0.005 <0.1 91 64.09

Gold 
Creek

Page 2 of 2



APPENDIX H.I 
SUPPORTING FISH PLOTS 
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Figure H.I.1:  Length−Frequency Distributions for Redside Shiner in Reference (Sand 
Creek), and Mine−Exposed Areas in the Koocanusa Reservoir, 2015
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Figure H.I.2:  Length−Frequency Distributions for Redside Shiner in Reference (Sand 
Creek), and Mine−Exposed Areas in the Koocanusa Reservoir, 2016
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Figure H.I.3:  Length−Frequency Distributions for Redside Shiner in Reference (Sand 
Creek), and Mine−Exposed Areas in the Koocanusa Reservoir, 2018
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Figure H.I.4:  Length−Frequency Distributions for Redside Shiner in Reference (Sand 
Creek), and Mine−Exposed Areas in the Koocanusa Reservoir, 2019
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LEGEND  .

Summary figures showing fish tissue selenium concentrations in Lake Koocanusa
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The following is a series of box-&-whisker plots of selenium concentrations in fish collected from 
sites in Lake Koocanusa in British Columbia and Montana between 2008 and 2018. Data are from 
the "Koocanusa Reservoir Data Compilation Report" (Lotic Environmental 2018), the Water Quality 
Portal (https://www.waterqualitydata.us/portal; last accessed November 19,2018), the U.S Fish and 
Wildlife Service (USFWS Koocanusa Selenium Data MASTER 2008-2018.xlsx), Teck (18-07 Table 
2 and 3 Koocanusa Reservoir Tissue Concentrations (Zooplankton, Benthic Invertebrates, Fish) 
2018.xlsx), and MTeWQX_LK-KOOCANUSA-BIO_SED_WQ_20190123.xlsx. 

Data shown on the plots are ordered from upper to lower locations within Lake Koocanusa.

Tissue selenium concentrations are on a dry weight (dw) basis.  US EPA’s selenium criteria are shown 
as horizontal dashed lines.

BC-Upper – Lake Koocanusa upstream of the mouth of Elk River, British Columbia
552 samples collected from 12 species and 3 tissue types

BC-Lower – Lake Koocanusa at and downstream of the mouth of Elk River, British Columbia
868 samples collected from 12 species and 3 tissue types

MT-Upper – Upper third of Lake Koocanusa (>latitude 48.808), Montana
478 samples collected from 12 species and 3 tissue types MT-

Middle – Middle third of Lake Koocanusa, Montana
16 samples collected from 1 species and 2 tissue types

MT-Lower – Lower third of Lake Koocanusa (<latitude 48.606), Montana
257 samples collected from 11 species and 2 tissue types

Tissue categories include muscle or muscle plug, egg/ovum, and whole body.



    Catostomus catostomus (Longnose sucker)
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    Catostomus macrocheilus (Largescale sucker)
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    Mylocheilus caurinus (Peamouth chub)
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    Ptychocheilus oregonensis (Northern pikeminnow)
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    Richardsonius balteatus (Redside shiner)
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    Oncorhynchus clarkii lewisi  (Westslope cutthroat trout)
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    Oncorhynchus mykiss (Rainbow trout)
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    Oncorhynchus nerka (Kokanee)
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I1 REDUNDANCY ANALYSIS 

To elucidate the combined and separate effects of habitat, substrate, water quality, and tissue 

chemistry on benthic invertebrate community (BIC) structure, a redundancy analysis (RDA) 

was conducted on all RAEMP data from 2018 and 2019 for which a full suite of endpoints 

were available1.  The RDA models allow interpretations of patterns in BIC in several ways.  

An unconstrained RDA (equivalent to PCA) shows the primary gradients in BIC, and shows 

which taxa tend to co-occur to form communities.  By constraining the BIC gradients according 

to known factors (i.e., habitat or water quality), the RDA shows how those known factors best 

explain the observed gradients in BIC.  By conditioning, the effects of one set of factors 

(i.e., habitat) can be removed (or partialed out) of the BIC gradients before applying constraints 

to explain the residual variation.  Any variation that is shared by conditioning and constraining 

variables is also removed in this process (e.g., if substrate size perfectly covaries with 

catchment area, conditioning out catchment area will remove the effects of substrate size from 

the RDA, and it will explain none of the residual variation).  Both constraining and conditioning 

are performed as multiple regressions on the unconstrained RDA axis.  The significance of 

each predictor, axis, and the overall model was evaluated using a permutation-based ANOVA 

with 10,000 permutations, and the relative importance of individual predictors assessed using 

the associated pseudo F-statistic (Legendre et al. 2011).  The unique contribution of each 

predictor after conditioning out all other predictors was also assessed (see methods in 

Section 2.2.7.1 of RAEMP report).  

An unconstrained RDA was performed to understand overall patterns in BIC 

communities.   The model showed that many areas on the smaller tributaries (RG_GHCKD, 

RG_GATE, RG_BOCK, RG_THCK, RG_CLODE, RG_CORCK, RG_KICK, RG_ERCK, 

RG_FC1) were highly influential in the ordination and resulted in difficulty interpreting patterns 

in other areas of the watershed (Figure I.1).  Aside from the tributaries.  only monitoring areas 

located in the lower Elk River (MU5) could be clearly distinguished from the rest of the 

monitoring areas.  Communities in the heavily mine-influenced tributaries were generally 

influenced by higher stream elevation, greater calcite and embeddedness, and higher aqueous 

concentrations of mine-related constituents (Figures I.2 to I.9; Tables I.1 to I.5). 

Communities in the lower Elk River were generally separated by the size of the river (e.g., 

bankfull width and watershed area).   

 
1 Only a subset of monitoring areas were sampled in 2017, thus that year was excluded from the analysis.  
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Due to the known impacts of mining on those tributaries, a second RDA excluding areas 

located on heavily mine-influenced tributaries was conducted (Tables I.6 to I.10, Figures I.10 

to I.18).   

While a clear separation between reference and mine-exposed areas was not observed in the 

unconstrained ordination (Figure I.10), the reference areas tended to separate in the positive 

direction on axis 1 and axis 2, and the negative direction on axis 3 (Figure I.10).  

Reference area separation tended to be driven most strongly by the presence of organisms 

from Family Limnephilidae (Order Trichoptera, scraper/grazer, shredder) and 

Taeniopterygidae (Order Plecoptera, shredder) and the absence of organisms from Family 

Lepidostomatidae (Order Trichoptera), Torrenticolidae (Order Trombiformes, parasite), 

Brachycentridae (Order Trichoptera, filterer ), and Perlidae (Order Plecoptera, predator).  

A separation by waterbody was also noted, especially along axis 1 and axis 2.  Elk River areas 

separated out along the negative end of axis 1, while Michel Creek and Line Creek areas 

separated on the negative and positive sides of axis 2, respectively.  Family Perlidae was 

associated with Elk River areas, and the presence of Family Ameletidae 

(Order Ephemeroptera, scraper/grazer, shredder), and Family Feltriidae 

(Order Trombiformes, predator) were associated with Line Creek areas.  The separation of 

Michel Creek was driven by Family Naididae (Order Tubificida, filterer) as well as several 

families from Order Trichoptera (Apataniidae, Glossosomatidae).  No clear separation of areas 

from the Fording River was observed.   

Overall, the RDA explained 47% of the variability in BIC (Table I.10).  The total variance in BIC 

explained by habitat was 25.2%, while substrate explained 5.9%, water quality explained 

17.2% and tissue chemistry explained 18.9% of the BIC variability (Table I.10).  The variability 

explained by individual groups of predictor variables included variability shared among the 

difference groups.  By conditioning out the other groups, the unique contribution of one group 

could be examined.  In general, unique contributions were low, as BIC composition is 

influenced by many factors (Table I.10).   

The unconstrained ordination was followed by a constrained ordination on habitat predictors 

(see Table 2.11, excluding sediment) to see what landscape drivers best explain observed 

patterns in BIC (Figure I.11, Table I.7).  When constrained by habitat, a better separation of 

reference areas from mine-exposed areas was observed, although a degree of scatter in 

mine-exposed areas were observed across the biplot, suggesting overlap in BIC among 

reference and mine-exposed areas based on habitat. Taxa that were most associated with 

reference areas included families from Order Trichoptera (Limnephillidae, Rhyacophilidae), 

and to a lesser extent Family Ameletidae, and were driven primarily by a higher proportion of 
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the watershed with >30% slope and more “other” cover (e.g., exposed rock, ice/snow), but less 

field cover.  Separation of areas associated with the Elk River, Line Creek, and Michel Creek 

was still apparent and associated with similar taxa as the unconstrained ordination 

(Figure I.10).  Habitat factors identified as influencing the BIC included elevation in Line Creek 

areas, forest cover in Michel Creek, and catchment area in the Elk River.   

Next, substrates were evaluated with a constrained RDA, and a constrained RDA after 

conditioning on habitat (i.e., removing the variability associated with habitat alone) 

(Figures I.12 and I.13, Table I.7).  In the substrate-constrained RDA, no clear separation of 

areas was observed on RDA axis 1, but RG_FO22 (Fording River upstream of 

Chauncey Creek) and RG_FODPO (Fording River downstream of Porter Creek) were strongly 

associated with the negative side of RDA axis 2.  The separation along RDA axis 2 was related 

to the presence of Family Elmidae (Order Coleoptera, scraper/grazer) and Family 

Limnephilidae, and reflected smaller substrate size.  A separation of RG_LILC3 (Line Creek 

immediately downstream from the WLC AWTF) was seen on the positive side of RDA axis 2 

along with Family Feltriidae, but the association with substrate was not clear.  Area RG_LILC3 

was generally associated with substrate standard deviation (i.e., variable substrate size) as 

well as low calcite concretion but high calcite presence, similar to a number of areas in Dry 

Creek and the Fording River that were associated with the same quadrant of the RDA 

(Figure I.12).  After conditioning on habitat, a similar separation was observed (Figure I.5), with 

RG_FO22 strongly associated with substrate sizes as well as substrate standard deviation.  

Areas RG_LILC3, as well as RG_MP1, were also associated with variable substrate size.   

Water quality was evaluated with a constrained RDA, and a constrained RDA after conditioning 

on habitat (Figures I.14 and I.15, Table I.8).  Mine-exposed monitoring areas in the lower Elk 

River were associated with the positive side of RDA axis 2, and were generally not associated 

with mine-related constituents in water (Figure I.14).  Variability in BIC in the lower Elk River 

was driven by the presence of Plecopteran and Trichopteran shredders 

(Pteronarcyidae, Lepidostomatidae).  When the variability related to habitat was conditioned 

out, the lower Elk River was no longer separated from the other study areas, suggesting that 

differences associated with water quality were strongly influenced by the habitat in that area 

(Figure I.14).  Once habitat was accounted for, a clear separation of several monitoring areas 

in Line Creek (RG_LILC3, RG, LCUT, RG_LISP24), was apparent along RDA axis 2 

(Figure I.15).  This separation reflected Line Creek having higher concentrations of TDS, 

dissolved magnesium, dissolved potassium, total lithium and dissolved sodium.     

Finally, metal concentrations in benthic invertebrate tissue were evaluated with a constrained 

RDA, a constrained RDA conditioning on habitat, and a constrained RDA conditioning on 
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habitat and water quality (to identify the unique contribution of tissue chemistry after accounting 

for habitat and aqueous concentrations of constituents; Figures I.16 to I.18, Table I.9).  

Monitoring areas in the lower Elk River were separated on both RDA axis 1 and RDA axis 3, 

and were explained predominantly by concentrations of constituents such as copper and 

strontium, which are unlikely to be mine-related (see Section I2.2; Figure I.16).  When the 

variability associated with habitat was removed, these monitoring areas were no longer 

separated on any of the first three axes, further supporting habitat differences as the main 

drivers for the differences observed in that section of the watershed (Figure I.9).  

Monitoring areas in Line Creek separated on RDA axis 2, and were associated with tissue 

selenium concentrations; however, that association weakened once the variability due to 

habitat and water quality was removed (Figures I.17 and I.18).  Monitoring areas in upper 

Michel Creek separated on the opposite side of RDA axis 2, and were associated strongly with 

tissue cobalt concentrations, as well as constituents in Group 1 (iron, aluminum, lead, titanium; 

Figure I.8).  The influence of Group 1 on the BIC in upper Michel Creek decreased when the 

variability due to habitat was removed, suggesting that influence of tissue constituent 

concentrations were predominantly due to variations in habitat rather than mining (Figure I.18).  

Cobalt, on the other hand, remained strongly associated with BIC at RG_MIDCO even after 

removing habitat variability (Figure I.18). 
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I2 BENTHIC INVERTEBRATE MIXED EFFECTS MODELS 

The relationships between BIC endpoints and stressor variables were investigated using 

Linear and Quantile Mixed-Effects models (LMM and QMM respectively).  An LMM and QMM 

was fit for each BIC endpoint and stressor variable combination with random intercept terms 

of year nested within monitoring area.  The lme4 R package (Bates et al., 2015) was used to 

build the LMM, and the lmerTest package (Kuznetsova et al., 2017) was used to test the 

significance of the predictors.  The QMM model was fit to the 90th percentile of the data with 

the lqmm R package (Geraci, 2014; Geraci and Bottai, 2014).  Abundance and % composition 

endpoints were log10- and logit-transformed, respectively, prior to analysis.  In addition to 

observed endpoint values, the predicted and residual values from the habitat models 

(Appendix J) were tested as response variables.  The habitat predicted values were tested to 

investigate relationships between BIC communities and stressors that relate to 

natural gradients.  For instance, carbon and nutrients might be expected to vary naturally along 

longitudinal stream gradients (Thorp and Delong, 1994).  The residuals from the habitat model 

represent the difference between the expected (predicted BIC based on habitat) and 

observed BIC.  Relationships between model residuals and stressor variables represent 

variations in BIC that are not related to habitat and are therefore likely due to 

mine-related effects.  Relationships were considered significant when the p-value was < 0.05 

and the absolute slope coefficient was > 0.5, suggesting a 1 SD change in the predictor 

resulted in minimally a 0.5 SD change in the response, on the transformed scale.  

Stressor variables included calcite presence and concretion scores, as well as water and 

tissue chemistry.  Water quality and calcite have direct effects on habitat.  Tissue chemistry 

was analyzed to investigate potential exposure independent of water, which may relate to 

indirect effect pathways or bioaccumulation.  Water quality constituents were summarized as 

concurrent with BIC samples (September) and annual (October-September).  

Kaplan-Meier means were used when multiple samples for tissue or water chemistry 

were present.  For annual water quality variables, the mean of monthly means was used, and 

only data that included a minimum of eight months and at least one winter sample 

(November to March) were retained.  Statistical analysis only included values above the LRL.  

Water quality and tissue chemistry analytes with more than 25% of data below LRLs were 

excluded from analysis.  Variables were log10 transformed prior to analysis.  Results identified 

a small number of significant relationships between stressors and predicted BIC metric values 

(Tables I.11 and I.12).  This suggested that predicted values predominantly reflected expected 

values based on habitat, and as intended, did not account for much of the variation in 

stressor variables.  Results of the LMM and the QMM followed similar patterns, although with 
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a greater number of significant relationships detected using QMM.  Overall, relationships 

between stressor variables and model residuals were similar to relationships with observed 

values, and the majority of relationships were negative (i.e., higher stressor values 

corresponded with lower BIC metric values).  Significant relationships between BIC metrics 

(observed and residuals)  and a number of water quality constituents typically present in low 

concentrations (e.g., total boron, total molybdenum, total thallium, total zinc, total antimony, 

total uranium) were identified, but were driven by a few high values and may not be 

representative of the relationship in most areas (Figures I.19 to I.42).  In addition, in all cases 

with the exception of the highest total uranium values, concentrations were below British 

Columbia Water Quality Guidelines (BC WQG).  Strong and consistent relationships between 

BIC metrics (most often % EPT and % Ephemeroptera) and mine-related constituents such as 

total selenium and sulphate, and to a lesser extent total nickel, were observed, but no 

significant relationships were observed between BIC metrics and nitrate, although negative 

relationships between nitrite and observed and residual BIC metrics were detected using QMM 

(Table I.11, Figures I..19 to I.42).  Strong relationships were also observed between relative 

abundance metrics and alkalinity and TDS.  Overall, richness tended to relate more to habitat 

(i.e., relationships between observed metric values and stressor values were stronger than 

relationships between residuals [after accounting for habitat] and stressor values), whereas 

percent composition (% EPT and % Ephemeroptera) was more strongly and directly related to 

mining influence (with or without accounting for habitat).  Relationships were also identified 

between observed and residual abundance metrics (EPT and Ephemeroptera abundance) and 

mine-related stressors, but relationships tended to be weaker than with relative abundance 

metrics and reflected habitat influence similar to total abundance.   

Abundance metric residuals exhibited more significant relationships with water quality samples 

collected concurrent with BIC samples, than with mean annual water quality, suggesting 

abundance may be more strongly related to water quality during late summer close 

to sampling.  Relative abundance metrics (% EPT and % Ephemeroptera residuals) related 

more strongly to mean annual water quality, suggesting that community composition could be 

more strongly influenced by longer-term water quality.  A number of relationships, particularly 

with concurrent water quality and % Ephemeroptera, exhibited a wedge-shaped pattern where 

an abrupt decrease in metric value was observed over a small change in concentration  

(i.e., alkalinity, calcium, lithium, potassium, selenium, sulphate, TDS, uranium).  In the case of 

alkalinity, lithium, calcium, magnesium, potassium and uranium, the decrease appeared to be 

at concentrations less than the long-term BC WQG.  In the case of selenium, the EVWQP 

benchmarks appear to be protective with the threshold apparent at a concentration greater 

than the EVWQP Level 3 benchmark, while in the case of sulphate and TDS the drop in metric 
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value occurred at a concentration at or just below the EVWQP Level 1 benchmark and 

screening value, respectively.  

There were no significant relationships between BIC metrics and calcite presence 

(Table I.11 and I.12).  There were some significant relationships between most BIC metrics 

(total abundance, richness, EPT abundance, % Ephemeroptera) and calcite concretion, but 

the relationships were predominantly driven by a small number of high values (Figures I.20, 

I.24, I.28, I.32, I.36, I.40).  Significant negative relationships between calcite index and relative 

abundance metrics were identified in the QMM, but not the LMM (Tables I.11 and I.12). 

Significant relationships were found between tissue chemistry and abundance metrics, 

especially Ephemeroptera abundance (Tables I.11 and I.12).  Few relationships between 

richness and relative abundance and tissue chemistry were observed.  Similar to water quality 

relationships, a number of the stronger relationships observed (e.g., rubidium, potassium, 

sodium, copper, zinc) were driven by a small number of samples, and did not reflect a 

separation between reference and mine-exposed areas (Figures I.22, I.26, I.30, I.34, 

I.38, I.42).  Three constituents were more clearly associated with a mine-related effect on 

abundance metrics using LMM: selenium, cobalt, and nickel (Table I.11; Figures I.22, I.26, 

I.30, I.34, I.38, I.42); however, the relationships were weaker when the QMM was used.  

While the relationships between BIC metrics and cobalt and nickel were negative 

(higher concentrations in tissue were related to lower metric values), a positive relationship 

was identified between tissue selenium and observed and residual total abundance and EPT 

abundance, as well as residual Ephemeroptera abundance; however no relationship was 

identified between tissue selenium concentrations and relative abundance metrics 

(% EPT and % Ephemeroptera).  The reason for these relationships is unclear, but they were 

driven at least partially by a small number of mine-exposed areas with high abundance values 

and higher selenium concentrations in tissue.     
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I3 RELATIONSHIPS AMONG FISH HEALTH ENDPOINTS 

AND TISSUE SELENIUM 

I3.1 Westslope Cutthroat Trout 

Relationships between muscle selenium concentrations and health metrics (fork length, body 

weight, condition factor) in westslope cutthroat trout were assessed using data from westslope 

cutthroat trout sampled during the current RAEMP cycle.  No significant correlations were 

observed (Table I.16; Figure I.43).  

I3.2  Mountain Whitefish 

Relationships between muscle and ovary selenium concentrations and health metrics 

(fork length, body weight, condition factor, gonadosomatic index [GSI], liver somatic index 

[LSI], gonad weight, liver weight, age, fecundity, egg weight) in mountain whitefish were 

assessed using data from mountain whitefish sampled in 2018 as part of the current RAEMP.  

Significant negative relationships were observed between GSI and both muscle and ovary 

selenium concentrations, LSI and ovary selenium concentrations, and egg weight and muscle 

selenium concentrations (Table I.17, Figure I.44).  The relationship between GSI and ovary 

selenium concentrations was similar to that observed in northern pikeminnow from Koocanusa 

Reservoir (EcoTox et al. 2020).  This relationship was explored in greater detail in Brix et al. 

(2020), which determined that the relationship between GSI and ovary selenium was not 

dependent on length.  The relationship was similar across sampling areas, but significant 

differences in ovary selenium among areas was detected after correcting for GSI.  A study 

design is currently in preparation to explore the relationship between GSI and ovary selenium 

in more detail, as well as the potential toxicity associated with selenium concentrations in 

eggs/ovaries of mountain whitefish.    
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Figure I.1:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Unconstrained, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1)
transformed taxa abundances. Vectors indicate predictors that best differentiate individual taxa and stations, not directions of higher predictor values.
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Figure I.2:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Habitat, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1)
transformed taxa abundances. Vectors indicate predictors that best differentiate individual taxa and stations, not directions of higher predictor values.
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Figure I.3:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Substrate, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1)
transformed taxa abundances. Vectors indicate predictors that best differentiate individual taxa and stations, not directions of higher predictor values.
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Figure I.4:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Substrate after Conditioning 
out Habitat, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Vectors indicate predictors that best differentiate individual taxa and stations, not directions of higher predictor values.
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Figure I.5:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Water, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1)
transformed taxa abundances. Vectors indicate predictors that best differentiate individual taxa and stations, not directions of higher predictor values.
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Figure I.6:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Water after Conditioning 
out Habitat, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Vectors indicate predictors that best differentiate individual taxa and stations, not directions of higher predictor values.
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Figure I.7:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Tissue, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1)
transformed taxa abundances. Vectors indicate predictors that best differentiate individual taxa and stations, not directions of higher predictor values.
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Figure I.8:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Tissue after Conditioning 
out Habitat, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Vectors indicate predictors that best differentiate individual taxa and stations, not directions of higher predictor values.
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Figure I.9:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Tissue after Conditioning 
out Habitat and Water, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Vectors indicate predictors that best differentiate individual taxa and stations, not directions of higher predictor values.



LC_GRCK

RG_AGCK

RG_ALUSM

RG_BACK

RG_DC1

RG_DCDS

RG_EL1

RG_EL19

RG_EL20

RG_ELDFERG_ELELKO

RG_ELH93

RG_ELUEL

RG_ELUGH

RG_FO22

RG_FO23

RG_FO26

RG_FOBCP

RG_FOBKS
RG_FOBSC

RG_FODGH

RG_FODHE

RG_FODNGD

RG_FODPO

RG_FOUEW

RG_FOUKI
RG_FOUNGD

RG_FOUSH

RG_FRB

RG_FRUL

RG_FRUPORG_FRUS

RG_GRDS

RG_HACKDS

RG_HACKUS

RG_HENUP

RG_LCUT

RG_LE1

RG_LI24
RG_LI8

RG_LIDCOM

RG_LIDSL

RG_LILC3

RG_LISP24

RG_MI2

RG_MI25

RG_MI3

RG_MI5

RG_MICOMP

RG_MIDAGRG_MIDBO

RG_MIDCO

RG_MIDER

RG_MIDGA RG_MIUCO

RG_MIULE

RG_MP1
RG_SLINE

RG_UCWER

RG_WWRL

−0.5

0.0

0.5

−0.5 0.0 0.5
PC1 (16.9%)

P
C

2 
(1

4.
2%

)

LC_GRCK

RG_AGCK

RG_ALUSM

RG_BACK

RG_DC1

RG_DCDS

RG_EL1

RG_EL19

RG_EL20

RG_ELDFE

RG_ELELKO

RG_ELH93

RG_ELUEL

RG_ELUGH

RG_FO22

RG_FO23

RG_FO26

RG_FOBCP

RG_FOBKS
RG_FOBSC

RG_FODGH

RG_FODHE

RG_FODNGD

RG_FODPO

RG_FOUEW

RG_FOUKI

RG_FOUNGD

RG_FOUSH

RG_FRB

RG_FRUL RG_FRUPO

RG_FRUS

RG_GRDS

RG_HACKDS

RG_HACKUS

RG_HENUP

RG_LCUT

RG_LE1

RG_LI24

RG_LI8

RG_LIDCOM

RG_LIDSL

RG_LILC3

RG_LISP24

RG_MI2

RG_MI25

RG_MI3

RG_MI5

RG_MICOMP

RG_MIDAG

RG_MIDBO

RG_MIDCO

RG_MIDER

RG_MIDGA

RG_MIUCO

RG_MIULE

RG_MP1

RG_SLINE

RG_UCWER

RG_WWRL

−0.4

0.0

0.4

0.8

−0.5 0.0 0.5
PC1 (16.9%)

P
C

3 
(9

.5
%

)

Ameletidae

Apataniidae

Aturidae

Baetidae

Brachycentridae

Capniidae

Ceratopogonidae

Chironomidae

Chloroperlidae

Elmidae

Empididae

EnchytraeidaeEphemerellidae

Feltriidae

Glossosomatidae

Heptageniidae

Hydropsychidae

Hygrobatidae

Lebertiidae

Lepidostomatidae

Leuctridae

Limnephilidae

Lumbriculidae

Naididae

NemouridaePerlidae

Perlodidae

Psychodidae

Pteronarcyidae

Rhyacophilidae

Simuliidae

Sperchontidae

Taeniopterygidae

TipulidaeTorrenticolidae

Uenoidae

−0.5

0.0

0.5

−0.5 0.0 0.5
PC1 (16.9%)

P
C

2 
(1

4.
2%

) Ameletidae

Apataniidae AturidaeBaetidae

Brachycentridae

Capniidae

Ceratopogonidae

Chironomidae

Chloroperlidae

Elmidae

Empididae

Enchytraeidae

Ephemerellidae

Feltriidae

Glossosomatidae

Heptageniidae

Hydropsychidae

Hygrobatidae

Lebertiidae

Lepidostomatidae

Leuctridae

Limnephilidae

Lumbriculidae

Naididae

Nemouridae

Perlidae

Perlodidae

Psychodidae

Pteronarcyidae

Rhyacophilidae

Simuliidae

Sperchontidae

Taeniopterygidae

TipulidaeTorrenticolidae

Uenoidae

−0.4

0.0

0.4

0.8

−0.5 0.0 0.5
PC1 (16.9%)

P
C

3 
(9

.5
%

)

Status Reference Mine−Exposed

Figure I.10:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Highly Mine-influenced Tributaries Removed, 
Unconstrained, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1)
transformed taxa abundances. Select tributary sites were excluded from analysis to improve interpretation. Vectors indicate predictors that best differentiate
individual taxa and stations, not directions of higher predictor values.
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Figure I.11:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Habitat, RAEMP, 2018 to 
2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Select tributary sites were excluded from analysis to improve interpretation. Vectors indicate predictors that best differentiate 
individual taxa and stations, not directions of higher predictor values.
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Figure I.12:  Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Substrate, RAEMP, 2018 to 
2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Select tributary sites were excluded from analysis to improve interpretation. Vectors indicate predictors that best differentiate
individual taxa and stations, not directions of higher predictor values.
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Figure I.13: Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Substrate after Conditioning out
Habitat, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Select tributary sites were excluded from analysis to improve interpretation. Vectors indicate predictors that best differentiate
individual taxa and stations, not directions of higher predictor values.
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Figure I.14: Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Water, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Select tributary sites were excluded from analysis to improve interpretation. Vectors indicate predictors that best differentiate 
individual taxa and stations, not directions of higher predictor values.
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Figure I.15: Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Water after Conditioning out
Habitat, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Select tributary sites were excluded from analysis to improve interpretation. Vectors indicate predictors that best differentiate individual 
taxa and stations, not directions of higher predictor values.
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Figure I.16: Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Tissue, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Select tributary sites were excluded from analysis to improve interpretation. Vectors indicate predictors that best differentiate individual 
taxa and stations, not directions of higher predictor values.
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Figure I.17: Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Tissue after Conditioning out
Habitat, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Select tributary sites were excluded from analysis to improve interpretation. Vectors indicate predictors that best differentiate individual 
taxa and stations, not directions of higher predictor values.
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Figure I.18: Scatterplot of RDA Results for Benthic Invertebrate Community Data, Constrained by Tissue after Conditioning out
Habitat and Water, RAEMP, 2018 to 2019

Note: RDA analysis done on sample medians. Taxa are shown as gray 'X' and constraining parameters as vectors. RDA performed on Chi−Squared and ln(x+1) 
transformed taxa abundances. Select tributary sites were excluded from analysis to improve interpretation. Vectors indicate predictors that best differentiate individual 
taxa and stations, not directions of higher predictor values.



F P-Value F P-Value

Bankfull Width 6.1 0.001 1.5 0.100

Depth 4.1 0.001 1.7 0.052

Velocity 2.7 0.032 1.6 0.096

Source Elevation 3.3 0.001 3.0 0.001

% Watershed > 30% Slope 2.5 0.003 2.1 0.009

Station Gradient 1.8 0.041 1.3 0.216

Stream Density 0.89 0.494 1.1 0.311

Watershed Area 6.3 0.001 2.3 0.005

% Watershed Forest 5.6 0.001 4.3 0.001

% Watershed Field 4.5 0.001 3.4 0.001

% Watershed Other 3.5 0.002 1.7 0.069

Shading indicates p<0.1.

b Marginal significance is assessed as with all other parameters in the model.

Table I.1:  Table of Permutation Tests on Redundancy Analysis Results 
for Habitat Parameters

Parameter Terma Marginb

a Term significance is assessed for each parameter individually in a model with no other 
parameters.



F P-Value F P-Value F P-Value F P-Value

Substrate SD 3.0 0.008 2.4 0.019 2.1 0.026 1.3 0.209

Substrate D16 2.5 0.009 1.9 0.038 1.3 0.215 1.4 0.161

Substrate D84 1.7 0.093 1.7 0.087 1.7 0.069 1.3 0.172

Substrate Embeddedness 5.0 0.001 1.8 0.037 1.8 0.026 1.7 0.040

Calcite Concretion 9.3 0.001 3.8 0.001 1.7 0.063 1.9 0.027

Calcite Presence 3.6 0.001 2.9 0.001 1.7 0.051 1.2 0.295

Shading indicates p<0.1.
a Term significance is assessed for each parameter individually in a model with no other parameters.
b Marginal significance is assessed as with all other parameters in the model.
c Constrained ordination explains variation in BIC based only on substrate variables (R 2

adj = 0.179, Overall P-Value = 0.001).

e Partial ordination explains variation in BIC based on substrate variables after partialling out the effects of Habitat, Water Analytes, and Tissue Concentrations 

(R2
adj = 0.0395, Overall P-Value = 0.022).

d Partial ordination explains variation in BIC based on substrate variables after partialling out the effects of Habitat 

(R2
adj = 0.0827, Overall P-Value = 0.002).

Parameter

Table I.2: Table of Permutation Tests on Redundancy Analysis Results for Substrate Parameters   

Marginb

Constrainedc Condition on Habitatd Unique SubstrateeTerma



F P-Value F P-Value F P-Value F P-Value

Barium (mg/l) Total 1.7 0.075 2.5 0.008 1.5 0.089 1.5 0.084

Dissolved Organic Carbon (mg/l) 3.4 0.002 2.7 0.004 1.3 0.202 1.4 0.131

Manganese (mg/l) Total 2.4 0.008 1.9 0.024 1.9 0.025 1.4 0.120

Molybdenum (mg/l) Total 5.7 0.001 2.1 0.017 1.8 0.031 0.95 0.494

Nitrate (mg/l) 3.5 0.002 1.1 0.313 0.91 0.513 0.92 0.510

Selenium (mg/l) Total 3.7 0.001 1.9 0.031 2.0 0.013 2.0 0.014

Sodium (mg/l) Dissolved 4.0 0.001 2.6 0.005 2.5 0.003 2.1 0.011

Sulphate (mg/l) Dissolved 4.3 0.002 0.74 0.571 1.3 0.171 1.1 0.290

Uranium (mg/l) Total 6.0 0.001 0.83 0.598 0.78 0.678 0.89 0.602
Group 1 Water Analytesf

6.9 0.001 3.9 0.001 2.4 0.012 2.3 0.006

Shading indicates p<0.1.
a Term significance is assessed for each parameter individually in a model with no other parameters.
b Marginal significance is assessed as with all other parameters in the model.
c Constrained ordination explains variation in BIC based only on water quality analytes (R 2

adj = 0.200, Overall P-Value < 0.001).
d Partial ordination explains variation in BIC based on water quality analytes after partialling out the effects of Habitat 

(R2
adj = 0.0947, Overall P-Value < 0.001).

e Partial ordination explains variation in BIC based on water quality analytes after partialling out the effects of Habitat, Substrate, and Tissue 

Concentrations (R2
adj = 0.0587, Overall P-Value = 0.002).

f The following water quality analytes were analyzed together due to high correlation (Spearman rho > 0.8) and RDA Variance Inflation Factor 
>20: Total Dissolved Solids, Magnesium (mg/l) Dissolved, Calcium (mg/l) Dissolved, Potassium (mg/l) Dissolved and Lithium (mg/l) Total.

Table I.3:  Table of Permutation Tests on Redundancy Analysis Results for Water Quality Analytes   

Parameter
Terma

Marginb

Constrainedc Condition on 

Habitatd Unique Watere



F P-Value F P-Value F P-Value F P-Value F P-Value

Barium (mg/kg dw) 5.9 0.001 1.5 0.124 1.3 0.215 1.3 0.234 1.1 0.347

Cobalt (mg/kg dw) 4.4 0.001 1.8 0.034 2.0 0.012 1.8 0.045 1.9 0.027

Copper (mg/kg dw) 2.4 0.002 2.1 0.027 2.7 0.003 1.4 0.142 1.1 0.357

Manganese (mg/kg dw) 2.1 0.016 2.0 0.026 1.6 0.063 1.1 0.300 1.3 0.199

Nickel (mg/kg dw) 6.0 0.001 1.3 0.197 1.2 0.265 1.2 0.297 0.80 0.669

Selenium (mg/kg dw) 1.8 0.040 1.3 0.192 1.8 0.047 1.4 0.156 1.4 0.132

Strontium (mg/kg dw) 7.5 0.001 2.7 0.003 0.76 0.685 0.90 0.576 0.63 0.877

Uranium (mg/kg dw) 7.0 0.001 2.9 0.005 2.0 0.032 1.6 0.084 0.67 0.825

Zinc (mg/kg dw) 2.4 0.004 1.9 0.029 1.3 0.170 0.99 0.428 0.90 0.557
Group 1 Tissue Analytesg

2.9 0.003 3.3 0.002 3.8 0.001 2.1 0.016 1.0 0.409

Shading indicates p<0.1.
a Term significance is assessed for each parameter individually in a model with no other parameters.
b Marginal significance is assessed as with all other parameters in the model.
c Constrained ordination explains variation in BIC based only on tissue concentration analytes (R 2

adj = 0.237, Overall P-Value < 0.001).
d Partial ordination explains variation in BIC based on tissue concentration analytes after partialling out the effects of Habitat

(R2
adj = 0.122, Overall P-Value < 0.001).

e Partial ordination explains variation in BIC based on tissue concentration analytes after partialling out the effects of Habitat and Water Analytes (R 2
adj = 0.0851 

, Overall P-Value < 0.001).
f Partial ordination explains variation in BIC based on tissue concentration analytes after partialling out the effects of Habitat, Water Analytes, and Substrate 

(R2
adj = 0.0667, Overall P-Value = 0.002).

g The following tissue concentration analytes were analyzed together due to high correlation (Spearman rho > 0.8) and RDA Variance Inflation Factor >20: Iron 
(mg/kg dw), Aluminum (mg/kg dw), Lead (mg/kg dw), and Titanium (mg/kg dw).

Parameter

Table I.4:  Table of Permutation Tests on Redundancy Analysis Results for Composite Tissue Concentration Analytes   

Marginb

Terma

Constrainedc Condition on 

Habitatd

Condition on Habitat 

and Watere Unique Tissuef



Constrained 
Parameter

Conditioned Parameters Df R2
Adj

Overall Model 
Significance

Number of 

Significant Axisa

Habitat - 11 0.266 0.001 3

- 6 0.179 0.001 3

Habitat 6 0.0827 0.002 1

Habitat+Water+Tissue 6 0.0395 0.022 0

- 10 0.2 0.001 2

Habitat 10 0.0947 0.001 1

Habitat+Substrate+Tissue 10 0.0587 0.002 1

- 10 0.237 0.001 4

Habitat 10 0.122 0.001 3

Habitat+Water 10 0.0851 0.001 1

Habitat+Substrate+Water 10 0.0667 0.002 1

All - 37 0.485 0.001 6

Shading indicates p<0.1.
a Number of axis with p-values < 0.1.

Table I.5:  Summary of Variance Partioning in Redundancy Analysis     

Substrate

Water

Tissue



F P-Value F P-Value

Bankfull Width 6.8 0.001 0.87 0.577

Depth 4.4 0.001 2.4 0.003

Velocity 2.1 0.027 1.6 0.085

Source Elevation 3.7 0.001 1.7 0.062

% Watershed > 30% Slope 2.4 0.008 1.4 0.117

Station Gradient 2.3 0.008 1.1 0.349

Stream Density 0.81 0.662 0.78 0.697

Watershed Area 8.2 0.001 3.8 0.001

% Watershed Forest 4.0 0.001 1.5 0.099

% Watershed Field 5.4 0.001 0.89 0.545

% Watershed Other 4.6 0.001 1.8 0.030

Shading indicates p<0.1.

b Marginal significance is assessed as with all other parameters in the model.

Table I.6:  Table of Permutation Tests on Redundancy Analysis 
Results for Habitat Parameters

Parameter
Terma Marginb

a Term significance is assessed for each parameter individually in a model with no 
other parameters.



F P-Value F P-Value F P-Value F P-Value

Substrate SD 1.7 0.044 1.9 0.035 1.3 0.159 1.7 0.065

Substrate D16 1.5 0.093 0.81 0.650 1.1 0.387 0.93 0.521

Substrate D84 1.3 0.158 1.2 0.309 1.1 0.315 1.5 0.108

Substrate Embeddedness 1.3 0.224 1.1 0.298 1.3 0.173 1.1 0.309

Calcite Concretion 0.84 0.605 0.80 0.630 0.90 0.533 1.2 0.277

Calcite Presence 2.9 0.002 2.9 0.003 1.8 0.025 0.74 0.738

Shading indicates p<0.1.
a Term significance is assessed for each parameter individually in a model with no other parameters.
b Marginal significance is assessed as with all other parameters in the model.
c Constrained ordination explains variation in BIC based only on substrate variables (R 2

adj = 0.0590, Overall P-Value = 0.003).
d Partial ordination explains variation in BIC based on substrate variables after partialling out the effects of Habitat 

(R2
adj = 0.0278, Overall P-Value = 0.039).

e Partial ordination explains variation in BIC based on substrate variables after partialling out the effects of Habitat, Water Analytes, and Tissue Concentrations 

(R2
adj = 0.0390, Overall P-Value = 0.061).

Parameter

Table I.7: Table of Permutation Tests on Redundancy Analysis Results for Substrate Parameters

Marginb

Constrainedc Condition on Habitatd Unique SubstrateeTerma



F P-Value F P-Value F P-Value F P-Value

Barium (mg/l) Total 2.5 0.005 3.0 0.001 1.1 0.326 1.6 0.077

Dissolved Organic Carbon (mg/l) 1.3 0.191 1.2 0.256 1.2 0.261 0.96 0.478

Manganese (mg/l) Total 2.7 0.004 2.6 0.002 1.4 0.114 1.8 0.030

Molybdenum (mg/l) Total 1.7 0.051 1.9 0.028 0.99 0.454 0.83 0.615

Nitrate (mg/l) 2.5 0.004 1.7 0.041 0.57 0.929 1.3 0.148

Selenium (mg/l) Total 2.4 0.003 1.9 0.029 1.5 0.080 1.6 0.081

Sodium (mg/l) Dissolved 2.0 0.022 3.2 0.002 2.0 0.014 0.84 0.624

Sulphate (mg/l) Dissolved 1.3 0.181 1.2 0.256 1.3 0.207 1.5 0.104

Uranium (mg/l) Total 2.2 0.003 0.95 0.477 0.91 0.556 1.4 0.125
Group 1 Water Analytesf

2.4 0.005 4.3 0.001 1.7 0.030 0.99 0.464

Shading indicates p<0.1.
a Term significance is assessed for each parameter individually in a model with no other parameters.
b Marginal significance is assessed as with all other parameters in the model.
c Constrained ordination explains variation in BIC based only on water quality analytes (R 2

adj = 0.172, Overall P-Value < 0.001).
d Partial ordination explains variation in BIC based on water quality analytes after partialling out the effects of Habitat 

(R2
adj = 0.0679, Overall P-Value < 0.001).

e Partial ordination explains variation in BIC based on water quality analytes after partialling out the effects of Habitat, Substrate, and Tissue 

Concentrations (R2
adj = 0.0458, Overall P-Value = 0.156).

f The following water quality analytes were analyzed together due to high correlation (Spearman rho > 0.8) and RDA Variance Inflation Factor 
>20: Total Dissolved Solids, Magnesium (mg/l) Dissolved, Calcium (mg/l) Dissolved, Potassium (mg/l) Dissolved and Lithium (mg/l) Total.

Table I.8:  Table of Permutation Tests on Redundancy Analysis Results for Water Quality Analytes

Parameter
Terma

Marginb

Constrainedc Condition on 

Habitatd Unique Watere



F P-Value F P-Value F P-Value F P-Value F P-Value

Barium (mg/kg dw) 3.1 0.001 1.4 0.134 1.3 0.155 1.4 0.119 1.5 0.114

Cobalt (mg/kg dw) 3.6 0.001 1.5 0.102 2.2 0.006 2.3 0.010 2.1 0.016

Copper (mg/kg dw) 3.4 0.001 2.8 0.004 3.6 0.001 2.1 0.015 2.2 0.011

Manganese (mg/kg dw) 2.6 0.002 1.7 0.049 1.8 0.034 2.2 0.011 1.9 0.030

Nickel (mg/kg dw) 1.9 0.024 1.1 0.311 1.7 0.055 1.4 0.140 1.6 0.104

Selenium (mg/kg dw) 1.2 0.239 1.1 0.311 2.8 0.001 2.2 0.007 1.8 0.051

Strontium (mg/kg dw) 3.1 0.001 3.6 0.001 0.96 0.487 1.1 0.337 1.1 0.310

Uranium (mg/kg dw) 1.8 0.028 1.4 0.126 1.0 0.474 0.77 0.713 0.89 0.566

Zinc (mg/kg dw) 3.4 0.001 1.9 0.025 1.6 0.064 1.4 0.162 1.5 0.120
Group 1 Tissue Analytesg

3.4 0.001 2.0 0.022 2.0 0.016 1.4 0.145 1.3 0.234

Shading indicates p<0.1.
a Term significance is assessed for each parameter individually in a model with no other parameters.
b Marginal significance is assessed as with all other parameters in the model.
c Constrained ordination explains variation in BIC based only on tissue concentration analytes (R 2

adj = 0.189, Overall P-Value < 0.001).
d Partial ordination explains variation in BIC based on tissue concentration analytes after partialling out the effects of Habitat 

(R2
adj = 0.134, Overall P-Value < 0.001).

e Partial ordination explains variation in BIC based on tissue concentration analytes after partialling out the effects of Habitat and Water Analytes (R 2
adj = 0.111 , 

Overall P-Value < 0.001).
f Partial ordination explains variation in BIC based on tissue concentration analytes after partialling out the effects of Habitat, Water Analytes, and Substrate 

(R2
adj = 0.1116, Overall P-Value = 0.047).

g The following tissue concentration analytes were analyzed together due to high correlation (Spearman rho > 0.8) and RDA Variance Inflation Factor >20: Iron 
(mg/kg dw), Aluminum (mg/kg dw), Lead (mg/kg dw), and Titanium (mg/kg dw)

Parameter

Table I.9: Table of Permutation Tests on Redundancy Analysis Results for Composite Tissue Concentration Analytes

Marginb

Terma

Constrainedc Condition on 

Habitatd

Condition on Habitat 

and Watere Unique Tissuef



Constrained 
Parameter

Conditioned Parameters Df R2
Adj

Overall Model 
Significance

Number of 

Significant Axisa

Habitat - 11 0.252 0.001 3

- 6 0.0590 0.003 1

Habitat 6 0.0287 0.039 0

Habitat+Water+Tissue 6 0.0390 0.061 0

- 10 0.172 0.001 3

Habitat 10 0.0679 0.001 1

Habitat+Substrate+Tissue 10 0.0458 0.047 0

- 10 0.189 0.001 2

Habitat 10 0.134 0.001 3

Habitat+Water 10 0.111 0.001 1

Habitat+Substrate+Water 10 0.116 0.001 1

All - 37 0.470 0.001 5

Shading indicates p<0.1.
a Number of axis with p-values < 0.1.

Table I.10:  Summary of Variance Partioning in Redundancy Analysis  

Substrate

Water

Tissue
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Figure I.19: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.19: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.19: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.20: Scatterplots of Relationships Between Calcite Variables and Observed Benthic Invertebrate Community
Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.21: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.21: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.22: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.22: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.22: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.22: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.22: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.23: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.23: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.23: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.23: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.23: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.23: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.24: Scatterplots of Relationships Between Calcite Variables and Observed Benthic Invertebrate Community
Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.25: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.25: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.25: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.26: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.26: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.26: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.27: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.27: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.27: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.27: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Predicted Coefficient = (0.11/0.70) | P−Value = (0.389/0.197)
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Figure I.27: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Predicted Coefficient = (−0.21/0.19) | P−Value = (0.001/0.541)
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Figure I.28: Scatterplots of Relationships Between Calcite Variables and Observed Benthic Invertebrate Community
Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.29: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.29: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.29: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.30: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.30: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.30: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.30: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.30: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.31: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.31: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.31: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.31: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.31: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.32: Scatterplots of Relationships Between Calcite Variables and Observed Benthic Invertebrate Community
Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Predicted Coefficient = (0.03/0.41) | P−Value = (0.852/0.214)

Residuals Coefficient = (−1.22/−1.33) | P−Value = (<0.001/<0.001)
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Figure I.33: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Observed Coefficient = (−0.49/−0.69) | P−Value = (<0.001/<0.001)
Predicted Coefficient = (0.06/0.15) | P−Value = (0.503/0.507)
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Figure I.33: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.33: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.34: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.34: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.34: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.

Page 3 of 4



Observed Predicted Residuals

0.1 0.3 1 3 0.1 0.3 1 3 0.1 0.3 1 3
0

20

40

60

80

75

80

85

90

20
40
60
80

100

Yttrium (mg/kg dw)

E
P

T 
(%

)

Observed Coefficient = (−0.17/0.86) | P−Value = (0.701/0.086)
Predicted Coefficient = (−0.61/−0.37) | P−Value = (0.092/0.550)

Residuals Coefficient = (0.15/0.93) | P−Value = (0.734/0.040)

Observed Predicted Residuals

100 300 500 100 300 500 100 300 500
0

20

40

60

80

75

80

85

90

20
40
60
80

Zinc (mg/kg dw)

E
P

T 
(%

)

Observed Coefficient = (0.65/1.21) | P−Value = (0.218/0.039)
Predicted Coefficient = (0.00/1.87) | P−Value = (0.996/0.010)
Residuals Coefficient = (0.36/0.69) | P−Value = (0.492/0.220)

Reference Mine−exposed

BCWQG (long term) BCWQG (short term) EVWQP Level 1 Benchmark EVWQP Level 2 Benchmark EVWQP Level 3 Benchmark

Figure I.34: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.35: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.

Page 1 of 5



>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.0001 0.0003 0.0005 0.0001 0.0003 0.0005 0.0001 0.0003 0.0005
0.03

0.1
0.3

1
3

3,000
5,000

10,000

300

1,000

3,000

10,000

30,000

Annual Chromium (mg/l) Total

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (0.05/−0.54) | P−Value = (0.947/0.587)
Predicted Coefficient = (−0.01/−4.06) | P−Value = (0.955/<0.001)

Residuals Coefficient = (1.30/1.91) | P−Value = (0.066/0.012)

>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.0005 0.0006 0.0007 0.0005 0.0006 0.0007 0.0005 0.0006 0.0007
0.03

0.1
0.3

1
3

3,000

5,000

10,000

300

1,000

3,000

10,000

30,000

Annual Copper (mg/l) Total

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (0.11/−1.33) | P−Value = (0.934/0.388)
Predicted Coefficient = (0.17/−3.38) | P−Value = (0.500/0.033)
Residuals Coefficient = (0.37/0.74) | P−Value = (0.768/0.672)

>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.7 1 2 0.7 1 2 0.7 1 2
0.03

0.1
0.3

1
3

3,000
5,000

10,000

300

1,000

3,000

10,000

30,000

Annual Dissolved Organic Carbon (mg/l)

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (0.63/0.61) | P−Value = (0.472/0.548)
Predicted Coefficient = (0.27/3.70) | P−Value = (0.177/<0.001)

Residuals Coefficient = (−0.25/−1.73) | P−Value = (0.769/0.034)

>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.1 0.3 0.5 0.1 0.3 0.5 0.1 0.3 0.5
0.03

0.1
0.3

1
3

3,000
5,000

10,000

300

1,000

3,000

10,000

30,000

Annual Flouride (mg/l) Total

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (−1.92/−3.61) | P−Value = (0.093/0.017)
Predicted Coefficient = (0.17/−3.53) | P−Value = (0.568/0.066)

Residuals Coefficient = (−1.04/−1.66) | P−Value = (0.369/0.332)

>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.00005 0.0001 0.0002 0.00005 0.0001 0.0002 0.00005 0.0001 0.0002
0.03

0.1
0.3

1
3

3,000

5,000

10,000

300

1,000

3,000

10,000

30,000

Annual Lead (mg/l) Total

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (0.01/−1.09) | P−Value = (0.990/0.481)
Predicted Coefficient = (−0.10/−4.70) | P−Value = (0.581/<0.001)

Residuals Coefficient = (0.66/1.75) | P−Value = (0.453/0.196)

>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.003 0.01 0.03 0.1 0.3 0.003 0.01 0.03 0.1 0.3 0.003 0.01 0.03 0.1 0.3
0.03

0.1
0.3

1
3

3,000

5,000

10,000

300

1,000

3,000

10,000

30,000

Annual Lithium (mg/l) Total

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (−0.85/−1.05) | P−Value = (0.006/<0.001)
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Figure I.35: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.35: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.35: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Predicted Coefficient = (0.05/0.35) | P−Value = (0.645/0.505)

Residuals Coefficient = (−0.62/−0.68) | P−Value = (0.007/0.009)
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Figure I.35: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Observed Coefficient = (−0.18/−0.33) | P−Value = (0.050/0.082)
Predicted Coefficient = (0.04/0.29) | P−Value = (0.042/0.112)

Residuals Coefficient = (−0.14/−0.56) | P−Value = (0.054/<0.001)
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Figure I.36: Scatterplots of Relationships Between Calcite Variables and Observed Benthic Invertebrate Community
Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.37: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.

Page 1 of 3



>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.0001 0.001 0.01 0.1 0.0001 0.001 0.01 0.1 0.0001 0.001 0.01 0.1
0.001

0.01

0.1

1

10

1,000

3,000

10,000

300

1,000
3,000

10,000
30,000

Manganese (mg/l) Total

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (−0.44/−0.81) | P−Value = (0.004/<0.001)
Predicted Coefficient = (−0.05/−0.06) | P−Value = (0.120/0.794)

Residuals Coefficient = (−0.33/−0.82) | P−Value = (0.016/<0.001)

>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.001 0.003 0.01 0.03 0.001 0.003 0.01 0.03 0.001 0.003 0.01 0.03
0.001

0.01

0.1

1

10

1,000

3,000

10,000

300

1,000
3,000

10,000
30,000

Molybdenum (mg/l) Total

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (−0.62/−1.05) | P−Value = (0.012/0.066)
Predicted Coefficient = (−0.17/0.01) | P−Value = (<0.001/0.973)
Residuals Coefficient = (−0.22/−0.83) | P−Value = (0.296/0.083)

>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.3 1 3 10 0.3 1 3 10 0.3 1 3 10
0.001

0.01

0.1

1

10

1,000

3,000

10,000

300

1,000
3,000

10,000
30,000

Potassium (mg/l) Dissolved

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (−0.71/−0.57) | P−Value = (0.024/0.178)
Predicted Coefficient = (−0.08/0.85) | P−Value = (0.544/0.061)

Residuals Coefficient = (−0.37/−1.13) | P−Value = (0.301/<0.001)

>Guideline not shown >Guideline not shown >Guideline not shown

Observed Predicted Residuals

0.3 1 3 10 30 0.3 1 3 10 30 0.3 1 3 10 30
0.001

0.01

0.1

1

10

1,000

3,000

10,000

300

1,000
3,000

10,000
30,000

Sodium (mg/l) Dissolved

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (−0.50/−0.68) | P−Value = (0.073/0.041)
Predicted Coefficient = (−0.10/−0.66) | P−Value = (0.369/0.120)
Residuals Coefficient = (0.26/−0.03) | P−Value = (0.411/0.937)

Observed Predicted Residuals

300 500 1,000 300 500 1,000 300 500 1,000
0.001

0.01

0.1

1

10

1,000

3,000

10,000

300

1,000
3,000

10,000
30,000

Total Dissolved Solids (mg/l)

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (−0.57/−0.81) | P−Value = (0.108/0.037)
Predicted Coefficient = (−0.01/0.74) | P−Value = (0.919/0.031)
Residuals Coefficient = (0.09/−0.91) | P−Value = (0.825/0.004)

Observed Predicted Residuals

0.0003 0.001 0.003 0.01 0.0003 0.001 0.003 0.01 0.0003 0.001 0.003 0.01
0.001

0.01

0.1

1

10

1,000

3,000

10,000

300

1,000
3,000

10,000
30,000

Uranium (mg/l) Total

E
P

T 
(in

d/
3 

m
in

 k
ic

k)

Observed Coefficient = (−0.49/−1.06) | P−Value = (0.049/<0.001)
Predicted Coefficient = (−0.10/0.10) | P−Value = (0.255/0.785)

Residuals Coefficient = (0.13/−1.02) | P−Value = (0.652/<0.001)

Reference Mine−exposed

BCWQG (long term) BCWQG (short term) EVWQP Level 1 Benchmark EVWQP Level 2 Benchmark EVWQP Level 3 Benchmark

Figure I.37: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Predicted Coefficient = (−0.12/0.84) | P−Value = (0.259/0.115)
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Figure I.37: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.38: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.38: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.38: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.38: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.39: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.39: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.39: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.39: Scatterplots of Relationships Between Annual Water Analyte Concentrations and Observed Benthic Invertebrate
Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.40: Scatterplots of Relationships Between Calcite Variables and Observed Benthic Invertebrate Community
Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012 to 2019

Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.41: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.41: Scatterplots of Relationships Between Concurrent Water Analyte Concentrations and Observed Benthic
Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP, September, 2012
to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP).
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.42: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.42: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.42: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Figure I.42: Scatterplots of Relationships Between Composite Invertebrate Tissue Analyte Concentrations and Observed
Benthic Invertebrate Community Endpoint Values, as well as Predictions and Residuals from Habitat Models. RAEMP,
September, 2012 to 2019
Note: Points represent sample mean values. Open symbols represent values below the Laboratory Reporting Limit (LRL) and are shown at the LRL. Closed symbols 
represent measured values. Solid black line is the fitted Linear Mixed−Effects Models (fitting the mean of the data) and the dashed black line is the fitted
Quantile Mixed−Effects Model (fitting the 90th percentile of the data). Coefficients and P−Values from linear, and quantile models are shown below figures
as (linear/quantile). Analysis done on transformed scales (log10 or logit for abundance and percent composition respectively). Only analytes with a p−value
< 0.05 and model coefficient > 0.5 are shown. Vertical lines correspond to BC Water Quality Guidelines (BCWQG) and Elk Valley Water Quality Plan (EVWQP). 
For benchmarks which depend on hardness or pH solid benchmark lines represent the median of the 5th percentile of monthly means per area, and dashed lines 
represent the median of the 50th percentile of monthly area means. Nickel guidelines represent Interim Screening Values and Total Dissolved Solids guidelines 
represent Screening Values.
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Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals
Alkalinity 0.997 -0.438 1.87 -0.0619 1.63 -1.00 -5.89 -1.39 -5.77 -1.44 -0.534 0.331 -6.28 -0.900 -6.51 -3.77 -0.904 -1.96

Barium (mg/l) Total 0.283 0.0765 0.299 0.648 1.47 -0.0220 0.692 -0.803 1.01 0.746 0.0275 0.796 -0.393 -0.181 -0.343 -0.138 0.328 -0.165
Cadmium (mg/l) Dissolved 0.237 -0.0575 -0.0357 -0.360 -0.286 -0.171 -0.719 0.249 -0.967 -0.459 -0.0532 -0.386 -0.549 0.241 -0.648 -0.335 0.0313 -0.297
Calcium (mg/l) Dissolved 0.395 -0.0262 0.509 -0.932 -0.430 -0.661 -2.19 -0.0961 -2.53 -0.839 -0.0531 0.0429 -2.66 0.793 -3.28 -2.08 0.0333 -1.55

Chromium (mg/l) Total -1.74 0.0866 -1.38 -0.457 0.155 -0.591 0.837 -0.127 0.921 -1.25 0.0786 -1.10 0.141 -0.127 0.178 -1.16 0.0285 -1.06
Dissolved Organic Carbon (mg/l) 0.288 0.250 0.0148 0.288 0.692 0.000849 -0.0781 -0.251 -0.000283 0.278 0.231 0.0608 -0.500 0.383 -0.642 -0.0971 0.416 -0.236

Lithium (mg/l) Total -0.181 -0.0192 -0.396 -0.410 -0.178 -0.294 -1.07 0.0254 -1.22 -0.816 -0.0274 -0.745 -1.10 0.468 -1.29 -0.981 0.0873 -0.951
Magnesium (mg/l) Dissolved 0.423 -0.0470 0.600 -0.242 -0.206 -0.137 -1.69 -0.0287 -1.87 -0.435 -0.0610 0.191 -1.96 0.348 -2.22 -1.26 -0.0505 -0.818

Manganese (mg/l) Total -0.423 -0.0525 -0.372 -0.136 0.178 -0.205 -0.0215 -0.00533 0.00815 -0.440 -0.0527 -0.332 -0.0169 0.0326 -0.0246 -0.258 -0.0274 -0.183
Molybdenum (mg/l) Total -0.193 -0.173 -0.0603 -0.342 0.141 -0.403 -0.612 0.0868 -0.627 -0.620 -0.166 -0.218 -0.199 -0.0687 -0.169 -0.386 -0.145 -0.136

Nitrate (mg/l) 0.178 -0.0273 0.276 -0.0202 -0.133 0.0530 -0.311 -0.00725 -0.361 0.0786 -0.0299 0.246 -0.293 0.138 -0.363 -0.0544 -0.0244 0.00769
Phosphorous (mg/l) 0.207 -0.0524 -0.0248 0.518 0.205 0.318 0.163 -0.0983 0.226 0.164 -0.0584 -0.0161 0.142 -0.0998 0.231 0.0721 -0.0437 0.0955

Potassium (mg/l) Dissolved 0.172 -0.0778 0.0646 -0.310 0.00123 -0.284 -1.53 0.112 -1.62 -0.712 -0.0767 -0.371 -1.83 0.266 -1.97 -1.38 0.0362 -1.14
Selenium (mg/l) Total 0.234 -0.00421 0.377 -0.0753 -0.175 0.00251 -0.489 0.0566 -0.603 0.0522 -0.00947 0.316 -0.556 0.239 -0.663 -0.169 -0.0176 -0.0929

Sodium (mg/l) Dissolved 0.273 -0.0797 0.654 0.0230 0.0703 0.0440 -1.40 -0.250 -1.23 -0.496 -0.0964 0.256 -1.53 -0.508 -1.17 -1.04 -0.107 -0.293
Sulphate (mg/l) Dissolved 0.380 -0.0214 0.603 -0.0787 -0.257 0.0559 -0.944 0.000793 -1.07 -0.0275 -0.0271 0.435 -1.02 0.218 -1.16 -0.472 -0.0311 -0.175

Total Dissolved Solids (mg/l) 0.370 0.00136 0.470 -0.486 -0.344 -0.289 -1.78 -0.00349 -2.02 -0.573 -0.0125 0.0874 -2.07 0.504 -2.46 -1.45 0.0296 -0.998
Total Organic Carbon (mg/l) -1.48 0.276 -1.52 -0.00378 0.499 -0.369 0.743 -0.197 0.834 -0.609 0.259 -0.746 -0.373 0.0229 -0.288 -1.12 0.299 -1.19

Uranium (mg/l) Total 0.213 -0.0989 0.535 -0.454 -0.341 -0.246 -1.26 0.112 -1.48 -0.492 -0.101 0.126 -1.27 0.432 -1.50 -0.884 -0.0586 -0.506
Concurrent Water PC1 (55%) 0.318 -0.121 0.644 -0.0762 0.155 -0.0551 -1.32 0.0241 -1.40 -0.224 -0.123 0.392 -1.26 0.131 -1.41 -0.628 -0.0274 -0.315
Concurrent Water PC2 (14%) -0.0381 -0.000836 0.269 -0.233 -0.739 0.0326 -0.0767 0.143 -0.0836 -0.00825 0.00709 0.206 -0.0806 0.0544 0.0407 -0.105 -0.305 0.0156

Annual Alkalinity 0.339 0.896 -0.346 -0.864 0.589 -1.15 -4.84 -1.29 -4.75 -0.616 0.786 -1.12 -6.81 2.19 -7.27 -4.47 1.27 -5.01
Annual Aluminum (mg/l) Dissolved -1.12 0.00230 -0.958 -1.12 -0.175 -0.944 0.979 0.269 0.941 -0.849 0.0167 -0.757 0.625 -0.354 0.710 -0.385 -0.0774 -0.338

Annual Ammonia (mg/l) Total 0.692 0.114 0.590 -0.163 0.0788 0.00976 -0.709 -0.255 -0.703 0.627 0.0910 0.585 -0.388 0.254 -0.433 0.172 0.160 0.132
Annual Antimony (mg/l) Total 0.263 -0.272 -0.0805 -0.959 -0.292 -0.710 -2.13 0.222 -2.19 -1.02 -0.243 -1.54 -1.18 -0.294 -1.15 -1.47 -0.310 -1.81
Annual Arsenic (mg/l) Total -0.800 0.0415 -0.0195 -0.811 0.959 -0.575 -0.399 -0.290 -0.204 -0.789 0.0384 0.0213 -0.330 -0.587 -0.0243 0.249 0.0496 0.740
Annual Barium (mg/l) Total 0.384 -0.00462 -0.368 0.599 0.686 0.640 1.53 -0.853 1.62 1.08 -0.0783 0.683 -0.860 -0.0192 -0.826 -0.452 0.102 -0.625
Annual Boron (mg/l) Total 0.184 -0.0274 -0.0703 -1.49 0.553 -1.54 -3.35 -0.959 -3.18 -1.81 -0.104 -1.92 -3.24 -0.851 -3.01 -3.88 -0.135 -3.87

Annual Cadmium (mg/l) Dissolved 0.493 0.180 -0.404 -0.197 0.202 0.0353 -0.238 0.0795 -0.474 0.377 0.163 -0.367 -0.253 0.683 -0.443 0.536 0.351 0.232
Annual Calcium (mg/l) Dissolved 0.302 0.257 -0.0427 -0.897 -0.334 -0.774 -2.56 -0.212 -2.71 -0.891 0.219 -1.24 -3.12 0.886 -3.49 -2.22 0.387 -2.62
Annual Chloride (mg/l) Dissolved 0.148 -0.0687 0.362 -0.294 -0.293 -0.129 -0.408 0.0562 -0.438 0.0500 -0.0621 0.311 -0.233 -0.344 -0.138 -0.0574 -0.145 0.106

Annual Chromium (mg/l) Total -1.04 -0.0161 0.729 0.0458 0.792 -0.179 1.67 -0.0533 1.95 0.0486 -0.00995 1.30 1.42 0.323 1.38 1.05 0.0103 1.44
Annual Cobalt (mg/l) Total 0.260 -0.101 0.464 -0.479 -0.256 -0.312 -1.33 0.0514 -1.31 -0.238 -0.0828 0.0506 -1.04 -0.136 -0.990 -1.10 -0.122 -0.759
Annual Copper (mg/l) Total -1.27 0.161 -0.567 -1.94 1.18 -1.99 1.77 0.299 1.78 0.109 0.168 0.368 1.23 0.681 1.05 1.59 0.283 1.52

Annual Dissolved Organic Carbon (mg/l) 0.596 0.327 -0.783 0.780 0.910 0.864 -1.00 -0.622 -0.966 0.633 0.273 -0.254 -0.565 0.652 -0.643 1.23 0.484 0.909
Annual Fluoride (mg/l) Total -1.52 0.195 -0.916 -2.75 1.14 -3.09 3.78 -0.142 3.71 -1.92 0.168 -1.04 2.65 0.854 2.40 -0.441 0.311 -0.243

Annual Iron (mg/l) Total -0.562 0.0248 -0.142 -0.0772 0.479 -0.383 0.881 -0.0618 0.948 0.131 0.0176 0.298 0.520 0.157 0.487 0.399 0.0597 0.413
Annual Lead (mg/l) Total -0.856 -0.125 0.463 -0.0163 0.967 -0.466 0.739 0.263 0.861 0.0115 -0.101 0.656 1.21 0.178 1.18 1.13 -0.106 1.28

Annual Lithium (mg/l) Total -0.102 0.269 -0.495 -0.325 -0.253 -0.287 -1.49 -0.0900 -1.51 -0.846 0.242 -1.19 -1.44 0.291 -1.50 -1.12 0.357 -1.35
Annual Magnesium (mg/l) Dissolved 0.113 0.349 -0.334 -0.548 -0.263 -0.474 -1.81 0.0256 -1.91 -0.727 0.329 -1.18 -2.15 0.683 -2.35 -1.52 0.481 -1.91

Annual Manganese (mg/l) Total -0.0267 0.00441 0.170 -0.155 0.201 -0.142 0.0632 -0.243 0.0841 0.180 -0.0154 0.331 -0.212 0.156 -0.260 0.0455 0.0335 0.0624
Annual Mercury (mg/l) Total -0.587 -0.0148 -0.542 -0.501 0.211 -0.527 0.617 -0.0588 0.636 -0.154 -0.0207 -0.144 0.249 -0.0330 0.257 0.183 -0.0259 0.183

Annual Molybdenum (mg/l) Total -0.168 -0.200 -0.0467 -1.37 -0.260 -1.14 -2.08 -0.135 -2.03 -1.49 -0.200 -1.39 -1.22 -0.164 -1.15 -1.50 -0.210 -1.39
Annual Nickel (mg/l) Total 0.148 0.0129 0.0215 -0.365 -0.182 -0.231 -1.26 0.0446 -1.27 -0.529 0.0163 -0.721 -0.786 0.136 -0.856 -0.765 0.0439 -0.986

Annual Nitrate (mg/l) 0.213 -0.000678 0.223 -0.0563 -0.0876 0.0518 -0.373 0.0123 -0.426 0.154 -0.00121 0.178 -0.386 0.0798 -0.428 -0.0147 0.00600 -0.0257
Annual Nitrite (mg/l) 0.504 0.0722 0.396 -0.519 -0.0327 -0.316 -0.490 0.0102 -0.756 0.729 0.0649 0.741 -0.442 0.191 -0.517 0.191 0.110 0.142

Annual Orthophosphate (mg/l) 0.162 0.415 -0.930 0.349 0.900 0.191 0.638 0.0529 0.609 0.267 0.395 -0.633 0.168 0.0304 0.273 0.110 0.575 -0.215
Annual Phosphorous (mg/l) -0.340 0.109 -0.840 0.0829 0.880 -0.0760 1.64 -0.0817 1.69 0.334 0.0964 -0.0554 0.859 0.0410 0.944 0.597 0.192 0.477

Annual Potassium (mg/l) Dissolved 0.183 0.261 -0.560 -0.654 -0.367 -0.507 -1.84 0.372 -1.97 -0.776 0.269 -1.55 -1.89 0.363 -2.00 -1.46 0.425 -2.04
Annual Selenium (mg/l) Total 0.138 0.0953 0.0330 -0.128 -0.106 -0.0523 -0.533 0.00858 -0.605 0.0156 0.0864 -0.105 -0.680 0.298 -0.770 -0.104 0.142 -0.209

Annual Sodium (mg/l) Dissolved -0.00783 0.0564 0.129 -0.334 0.117 -0.371 -1.99 -0.463 -1.88 -0.939 0.0340 -0.748 -2.25 -0.515 -2.06 -2.07 -0.0245 -1.87
Annual Sulphate (mg/l) Dissolved 0.187 0.0782 0.116 -0.268 -0.234 -0.184 -1.01 0.111 -1.12 -0.174 0.0799 -0.273 -1.20 0.304 -1.35 -0.629 0.112 -0.779

Annual Thallium (mg/l) Total 0.0629 -0.432 0.291 -1.63 1.31 -1.43 -4.12 -0.406 -3.92 -2.41 -0.433 -2.07 -2.46 0.644 -2.47 -3.69 -0.232 -3.41

Table I.11:  Linear Mixed-Effects Model Coefficients of Observed, Predicted, and Residual Values from Habitat Models against Concurrent and Annual Water Quality Analytes, as well as Composite Benthic 
Invertebrate Tissue Concentrations
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Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals

Table I.11:  Linear Mixed-Effects Model Coefficients of Observed, Predicted, and Residual Values from Habitat Models against Concurrent and Annual Water Quality Analytes, as well as Composite Benthic 
Invertebrate Tissue Concentrations

Analyte
EPT (ind/3 min kick)Richness (# of taxa)Abundance (ind/3 min kick) Ephemeroptera (%) Ephemeroptera (ind/3 min kick)EPT (%)

Annual Total Dissolved Solids (mg/l) 0.219 0.279 -0.125 -0.629 -0.286 -0.517 -2.02 -0.0545 -2.14 -0.711 0.256 -1.08 -2.42 0.758 -2.67 -1.67 0.408 -2.03
Annual Total Kjeldahl Nitrogen (mg/l) 0.547 -0.0112 0.568 1.28 0.0810 1.39 -1.24 -0.378 -1.19 0.312 -0.0334 0.323 -0.873 0.237 -0.913 -0.214 0.0272 -0.219
Annual Total Suspended Solids (mg/l) 0.180 0.0616 0.639 0.142 0.442 -0.0169 0.583 -0.0768 0.665 0.605 0.0538 0.801 0.579 0.176 0.553 0.870 0.0905 0.883

Annual Uranium (mg/l) Total 0.0736 0.00990 0.0935 -0.567 -0.373 -0.460 -1.65 0.153 -1.70 -0.720 0.0224 -0.735 -1.65 0.414 -1.83 -1.20 0.0528 -1.31
Annual Zinc (mg/l) Total -0.0273 -0.00925 -0.175 -1.52 1.53 -1.46 -3.55 -1.33 -3.30 -1.79 -0.118 -1.56 -1.81 0.969 -1.99 -2.45 0.215 -2.39

Annual Water PC1 (44%) 0.120 0.0706 -0.000956 -0.346 -0.0801 -0.250 -1.19 -0.128 -1.23 -0.465 0.0515 -0.622 -1.10 0.222 -1.17 -0.999 0.114 -1.17
Annual Water PC2 (16%) 0.312 -0.0325 0.180 0.284 -0.200 0.279 -0.0331 0.103 -0.0757 0.190 -0.0249 0.0890 -0.0122 -0.0340 -0.0197 -0.0996 -0.0420 -0.124

Aluminum (mg/kg dw) -0.291 0.0782 -0.473 0.493 0.129 0.218 -0.136 -0.0176 -0.0445 -0.261 0.0764 -0.411 -0.379 0.0233 -0.355 -0.461 0.0756 -0.543
Arsenic (mg/kg dw) -0.971 0.0530 -0.677 0.177 0.0977 -0.158 -0.368 0.0193 -0.313 -0.732 0.0531 -0.629 -0.722 0.00617 -0.766 -0.805 0.0491 -0.803
Barium (mg/kg dw) -0.180 0.119 -0.467 0.219 0.266 -0.235 0.305 -0.00102 0.438 0.00874 0.119 -0.231 -0.318 -0.0777 -0.196 -0.393 0.0972 -0.472

Beryllium (mg/kg dw) -0.495 0.143 -0.590 0.167 0.226 -0.135 0.0968 -0.0477 0.232 -0.358 0.139 -0.468 -0.419 0.0520 -0.383 -0.682 0.143 -0.678
Bismuth (mg/kg dw) -0.702 0.272 -0.896 0.230 0.603 -0.226 -0.166 -0.499 0.137 -0.734 0.269 -0.898 -0.583 -0.102 -0.372 -0.852 0.238 -1.01
Boron (mg/kg dw) -0.281 0.0653 -0.272 0.667 0.162 0.263 -0.561 -0.0461 -0.407 -0.313 0.0625 -0.334 -0.857 -0.0762 -0.767 -0.670 0.0424 -0.584

Cadmium (mg/kg dw) -0.249 0.0905 -0.619 -0.116 -0.0654 -0.222 0.111 -0.0359 0.0532 -0.351 0.0838 -0.664 -0.0564 0.132 -0.164 -0.260 0.112 -0.586
Calcium (mg/kg dw) 1.04 -0.560 1.50 -0.621 -0.454 -0.311 -2.26 0.481 -2.16 0.00168 -0.557 0.557 -1.47 -0.130 -1.49 -0.258 -0.639 0.354
Cesium (mg/kg dw) -0.656 0.310 -0.897 0.543 0.588 0.100 -0.322 -0.760 0.0574 -0.799 0.303 -0.999 -0.763 -0.304 -0.480 -0.970 0.261 -1.12

Chromium (mg/kg dw) -0.392 0.0777 -0.505 0.193 0.222 -0.132 0.130 -0.0744 0.266 -0.202 0.0715 -0.359 -0.509 -0.0211 -0.455 -0.681 0.0632 -0.668
Cobalt (mg/kg dw) -0.315 0.0139 -0.480 0.125 -0.174 0.105 -0.523 0.0253 -0.391 -0.591 0.0158 -0.645 -0.448 -0.110 -0.389 -0.622 -0.0162 -0.631
Copper (mg/kg dw) -2.36 0.296 -1.64 -0.229 0.966 -1.11 -0.461 -0.497 -0.0150 -2.65 0.253 -1.73 -0.493 0.718 -0.740 -2.29 0.452 -1.85
Gallium (mg/kg dw) -0.664 0.322 -0.900 0.458 0.590 0.0235 -0.350 -0.632 -0.00477 -0.793 0.319 -0.995 -0.682 -0.266 -0.426 -0.919 0.265 -1.08

Iron (mg/kg dw) -0.317 0.0696 -0.491 0.424 0.187 0.121 -0.0483 -0.0131 0.0475 -0.240 0.0677 -0.389 -0.251 0.0311 -0.237 -0.379 0.0729 -0.479
Lead (mg/kg dw) -0.336 0.0538 -0.477 0.501 0.179 0.189 -0.0260 -0.0132 0.0784 -0.251 0.0520 -0.365 -0.307 -0.000463 -0.264 -0.450 0.0483 -0.495

Lithium (mg/kg dw) -0.663 0.365 -0.988 0.129 0.199 -0.206 0.447 0.427 0.653 -0.533 0.420 -0.839 -0.0210 0.209 0.0914 -0.561 0.408 -0.858
Magnesium (mg/kg dw) -1.26 -0.376 -0.328 0.295 0.910 0.108 -3.06 -0.505 -2.17 -3.04 -0.557 -1.84 -4.14 1.10 -4.49 -3.86 -0.209 -3.01
Manganese (mg/kg dw) -0.220 0.0865 -0.517 0.418 0.250 0.0634 0.296 -0.0618 0.459 -0.127 0.0805 -0.338 -0.0601 -0.0264 -0.0149 -0.219 0.0756 -0.394

Mercury (mg/kg dw) -0.302 0.150 0.0575 -0.336 0.400 -0.595 0.388 -0.383 0.724 -0.479 0.124 0.0628 -0.812 -0.523 -0.253 -1.12 0.0783 -0.373
Molybdenum (mg/kg dw) -0.167 0.0465 -0.240 0.678 0.194 0.156 0.267 -0.0742 0.451 0.0221 0.0373 -0.0964 -0.819 -0.261 -0.518 -0.603 -0.00896 -0.414

Nickel (mg/kg dw) -0.343 -0.0111 -0.582 -0.193 -0.0542 -0.0644 -0.335 0.0402 -0.338 -0.570 -0.0110 -0.659 -0.622 0.0678 -0.683 -0.862 0.00332 -0.902
Phosphorus (mg/kg dw) -0.775 0.607 -0.715 -5.93 -3.20 -1.03 2.13 4.23 -0.334 -0.0885 0.809 -0.655 2.34 -0.370 2.23 1.06 0.411 0.545
Potassium (mg/kg dw) -5.66 1.79 -7.75 -1.70 -0.789 -0.565 2.42 2.05 1.94 -5.23 2.08 -7.68 -0.125 1.67 -0.754 -5.04 2.10 -7.84
Rhenium (mg/kg dw) -0.437 0.194 -0.321 0.176 -0.00128 0.0968 0.903 0.0100 0.975 -0.188 0.202 -0.0429 0.0661 0.219 0.258 -0.254 0.258 -0.0723
Rubidium (mg/kg dw) -1.25 0.560 -1.78 0.0915 0.254 -0.232 -0.288 0.423 0.141 -1.40 0.629 -1.90 -0.821 0.261 -0.456 -1.56 0.611 -1.93
Selenium (mg/kg dw) 0.992 0.0636 0.907 0.531 0.124 0.556 -0.150 -0.101 -0.161 0.806 0.0576 0.829 -0.116 0.0593 -0.114 0.669 0.0672 0.712

Silver (mg/kg dw) -0.928 0.129 -0.453 0.0819 0.978 -0.473 1.20 -0.247 1.50 0.0273 0.115 0.286 0.740 0.220 0.643 -0.00230 0.179 0.116
Sodium (mg/kg dw) -4.52 -0.0319 -4.09 -0.0871 1.17 -0.593 0.256 -0.546 0.723 -4.47 -0.111 -4.04 -0.346 1.42 -0.766 -4.12 0.388 -4.34

Strontium (mg/kg dw) -0.736 0.0400 -0.393 -0.0857 0.0865 -0.192 -0.349 -0.0298 -0.234 -0.722 0.0395 -0.419 -0.598 0.0798 -0.620 -0.922 0.0476 -0.662
Thorium (mg/kg dw) -0.547 0.135 -0.647 0.478 0.643 -0.0317 -0.263 -0.706 0.0801 -0.636 0.115 -0.689 -0.574 -0.144 -0.373 -0.747 0.0923 -0.822
Titanium (mg/kg dw) -0.316 0.143 -0.525 0.535 0.106 0.231 0.00127 -0.0555 0.114 -0.216 0.138 -0.401 -0.425 0.0415 -0.403 -0.503 0.137 -0.608
Uranium (mg/kg dw) -0.457 0.0516 -0.608 0.110 0.0644 -0.0170 0.126 0.00673 0.106 -0.378 0.0502 -0.517 -0.565 0.0739 -0.615 -0.754 0.0560 -0.823

Vanadium (mg/kg dw) -0.260 0.0602 -0.428 0.399 0.0568 0.172 -0.0398 0.0240 0.0234 -0.198 0.0610 -0.350 -0.289 -0.0247 -0.261 -0.380 0.0460 -0.454
Yttrium (mg/kg dw) -0.521 0.251 -0.673 0.312 0.543 -0.0715 -0.167 -0.605 0.148 -0.632 0.234 -0.749 -0.508 0.0104 -0.375 -0.724 0.219 -0.884

Zinc (mg/kg dw) -1.87 0.0185 -1.24 -1.40 -0.702 -0.988 0.650 -0.00102 0.362 -1.34 0.0169 -0.945 0.783 -0.0102 0.604 -0.591 -0.0321 -0.460
Zirconium (mg/kg dw) -0.576 0.286 -0.844 0.323 0.537 -0.146 -0.0130 -0.374 0.261 -0.602 0.293 -0.846 -0.230 0.159 -0.179 -0.629 0.296 -0.919

Tissue PC1 (49%) 0.214 -0.0640 0.314 -0.274 -0.0946 -0.0959 0.0469 0.0332 -0.0207 0.182 -0.0608 0.264 0.280 -0.0269 0.272 0.345 -0.0646 0.388
Tissue PC2 (10%) -0.363 0.0693 -0.348 -0.101 0.0728 -0.209 0.155 -0.0742 0.185 -0.293 0.0625 -0.277 0.0827 0.0919 0.0401 -0.207 0.0848 -0.240
Calcite Presence 0.00622 0.00500 -0.0102 -0.0338 -0.0254 -0.0139 -0.0498 0.00267 -0.0521 -0.0178 0.00552 -0.0162 -0.0394 -0.00911 -0.0354 -0.0336 0.00127 -0.0272

Calcite Concretion -0.602 0.00855 -0.457 -0.708 -0.842 -0.319 -0.166 0.00815 -0.153 -0.437 0.0108 -0.251 -0.0961 -0.560 0.106 -0.0591 -0.205 0.158
Calcite Index -0.125 0.0339 -0.168 -0.320 -0.326 -0.151 -0.249 0.0223 -0.257 -0.181 0.0375 -0.139 -0.171 -0.183 -0.101 -0.150 -0.0364 -0.0746

Significant (p-value <0.05) and strong positive correlation (r > 0.5).

Significant (p-value <0.05) and strong negative correlation (r < -0.5).

Notes: Linear Mixed-effects Models were fit with year nested within station as random intercepts. Abundance and all analytes were log10 transformed prior to analysis. Percent endpoints were logit transformed. Values <LRL were excluded from the analysis.
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Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals
Alkalinity 0.327 2.24 -1.27 0.348 1.42 -0.0589 -5.99 0.251 -5.97 -2.47 2.57 -3.49 -8.64 0.197 -8.75 -6.54 2.17 -7.09

Barium (mg/l) Total -0.0131 0.474 -0.315 0.552 0.886 0.188 -0.812 -1.25 -0.441 0.322 0.330 -0.199 -1.26 -1.26 -1.01 -0.202 -0.0314 -0.351
Cadmium (mg/l) Dissolved 0.179 0.193 -0.0703 -0.473 -0.524 -0.349 -1.10 0.903 -1.37 -0.407 0.259 -0.587 -1.05 0.232 -1.17 -0.448 0.163 -0.572
Calcium (mg/l) Dissolved 0.547 1.02 -0.159 -0.336 -0.653 0.0604 -2.41 1.62 -2.69 -0.909 1.03 -1.36 -3.06 1.44 -3.46 -2.51 1.07 -2.59
Chromium (mg/l) Total -1.40 -1.63 0.0532 -0.328 0.597 -0.813 0.714 -2.13 1.23 -0.787 -1.81 0.509 0.598 -1.01 0.909 -0.337 -1.74 0.532

Dissolved Organic Carbon (mg/l) 0.357 0.613 -0.578 0.0511 0.103 -0.0538 -0.471 -0.543 -0.0685 0.340 0.768 -0.300 -0.670 -0.326 -0.457 0.0479 0.196 -0.515
Lithium (mg/l) Total -0.450 -0.0324 -0.748 -0.780 -0.462 -0.608 -1.23 0.412 -1.33 -1.04 -0.0781 -1.05 -1.37 0.235 -1.59 -0.933 -0.0452 -1.29

Magnesium (mg/l) Dissolved 0.685 0.831 0.0780 0.177 -0.119 0.436 -1.49 1.28 -1.63 -0.347 0.941 -0.659 -1.83 0.886 -2.05 -1.33 0.568 -1.50
Manganese (mg/l) Total -0.637 -0.0703 -0.626 -0.528 -0.262 -0.449 -0.799 -0.319 -0.738 -0.807 -0.0560 -0.820 -0.655 -0.0397 -0.742 -0.751 -0.0996 -0.877
Molybdenum (mg/l) Total -0.360 0.110 -0.451 -0.735 -0.200 -0.838 -1.28 -0.127 -1.17 -1.05 0.0110 -0.834 -1.38 -0.628 -1.30 -1.40 -0.152 -1.30

Nitrate (mg/l) 0.221 0.358 0.0661 -0.431 -0.196 -0.0562 -0.315 0.579 -0.264 -0.189 0.426 -0.266 -0.288 0.358 -0.397 -0.167 0.421 -0.593
Phosphorous (mg/l) 0.126 0.170 -0.183 0.286 -0.228 0.111 -0.137 -0.580 0.225 0.155 0.165 -0.0445 -0.428 -1.65 0.117 0.114 -0.269 0.0362

Potassium (mg/l) Dissolved 0.241 0.870 -0.150 -0.435 -0.182 0.0327 -1.52 0.810 -1.44 -0.574 0.848 -1.13 -1.59 0.575 -1.88 -1.22 0.780 -1.68
Selenium (mg/l) Total -0.122 -0.369 -0.116 -0.508 -0.190 -0.463 -0.692 0.150 -0.619 -0.216 -0.228 -0.293 -0.559 0.141 -0.586 -0.367 0.339 -0.475

Sodium (mg/l) Dissolved 0.487 -0.383 0.436 0.0806 -0.125 0.0259 -1.28 -0.0391 -0.910 -0.675 -0.658 -0.0341 -1.30 -0.978 -1.15 -0.642 -0.735 -0.243
Sulphate (mg/l) Dissolved 0.564 0.416 0.325 0.255 -0.251 0.391 -0.839 0.858 -0.957 -0.0900 0.337 -0.158 -0.952 0.664 -1.09 -0.695 0.468 -0.576

Total Dissolved Solids (mg/l) 0.525 0.669 -0.0113 -0.209 -0.360 0.214 -1.80 1.27 -2.01 -0.806 0.735 -0.905 -2.28 1.00 -2.52 -1.82 0.781 -1.78
Total Organic Carbon (mg/l) 0.376 -0.0563 -0.734 0.726 0.738 0.579 -0.134 -0.0240 0.171 0.302 0.212 1.53 -0.332 -0.522 0.0768 -0.374 0.200 -0.297

Uranium (mg/l) Total -0.372 -0.170 -0.339 -0.919 -0.719 -0.669 -1.71 0.611 -1.86 -1.06 0.0975 -1.02 -1.83 0.419 -2.00 -1.65 -0.0448 -1.54
Concurrent Water PC1 (55%) -0.341 0.969 -0.830 -0.406 0.0891 0.225 -1.27 0.988 -1.32 -0.172 0.840 -1.11 -1.14 0.409 -1.08 -0.465 0.757 -1.08
Concurrent Water PC2 (14%) 1.21 -0.753 0.389 -0.353 0.0350 -0.363 -0.0665 -0.494 0.205 -0.529 -0.698 0.132 0.234 0.537 0.0282 -0.0289 -0.561 0.113

Annual Alkalinity -0.810 1.94 -2.04 -0.917 0.947 -1.13 -5.34 -0.324 -5.34 -2.99 1.95 -4.03 -7.69 2.96 -8.19 -6.64 2.58 -7.30
Annual Aluminum (mg/l) Dissolved -1.35 -1.42 -0.280 -1.54 -0.241 -1.60 0.292 -0.198 0.302 -1.04 -1.40 -0.104 0.537 -0.428 0.662 -0.106 -1.52 0.395

Annual Ammonia (mg/l) Total -0.0510 0.128 -0.257 -0.667 -0.668 -0.466 -1.68 -0.691 -1.53 -0.701 0.114 -0.780 -1.54 -0.0364 -1.21 -1.33 -0.0899 -1.35
Annual Antimony (mg/l) Total -0.545 1.28 -1.41 -1.20 -0.984 -0.916 -2.09 0.116 -2.21 -1.61 1.26 -2.36 -2.13 -0.318 -2.10 -2.30 1.14 -2.66
Annual Arsenic (mg/l) Total -1.48 -1.08 -0.669 -1.06 -0.668 -0.802 -1.40 -2.10 -1.02 -2.01 -1.17 -1.28 -1.64 -4.11 -0.919 -2.27 -1.91 -1.68
Annual Barium (mg/l) Total 0.508 1.48 -0.586 0.365 -0.392 0.451 0.123 -0.415 0.134 0.727 1.22 -0.491 -0.635 -2.29 -0.315 0.287 1.15 -0.815
Annual Boron (mg/l) Total -0.845 0.0679 -1.01 -1.99 -0.516 -1.84 -3.83 -1.19 -3.63 -2.73 0.195 -2.77 -4.24 -1.02 -4.00 -4.73 -0.138 -4.66

Annual Cadmium (mg/l) Dissolved 0.127 1.82 -1.24 -0.331 -0.857 -0.102 -0.865 0.954 -1.12 -0.282 1.82 -1.48 -0.989 0.513 -1.15 -0.675 2.04 -1.31
Annual Calcium (mg/l) Dissolved 0.0137 1.15 -0.667 -0.560 -0.118 -0.413 -2.13 1.08 -2.35 -1.24 1.01 -1.79 -2.90 2.00 -3.16 -2.58 1.47 -2.88
Annual Chloride (mg/l) Dissolved 0.178 -0.121 0.0102 0.141 -0.0380 0.142 0.0167 -0.189 -0.223 0.167 0.0847 -0.196 -0.866 -0.320 -0.557 -0.331 -0.225 -0.252

Annual Chromium (mg/l) Total -1.36 -4.04 1.48 -0.315 0.688 -0.725 0.703 -3.07 1.41 -0.540 -4.06 1.91 1.54 -0.912 1.77 0.901 -3.99 2.18
Annual Cobalt (mg/l) Total -0.455 -0.125 -0.439 -0.819 -0.632 -0.632 -1.66 -0.363 -1.58 -1.13 -0.0320 -1.11 -1.75 -0.517 -1.70 -2.06 -0.135 -2.00
Annual Copper (mg/l) Total -2.10 -3.24 0.200 -2.70 1.54 -3.21 0.433 -2.98 1.06 -1.33 -3.38 0.744 1.12 0.663 1.01 0.428 -3.13 1.35

Annual Dissolved Organic Carbon (mg/l) 0.748 3.69 -2.06 0.685 -0.0937 0.610 0.0631 1.46 -0.111 0.611 3.70 -1.73 -0.304 -1.62 0.0818 0.418 3.47 -0.895
Annual Fluoride (mg/l) Total -2.34 -3.41 -0.0380 -3.23 0.694 -3.27 -3.36 -1.91 -2.83 -3.61 -3.53 -1.66 -2.36 3.14 -2.87 -3.64 -2.74 -2.61

Annual Iron (mg/l) Total -0.863 -1.01 -0.243 -0.536 0.891 -0.999 0.103 -0.880 0.407 -0.680 -1.03 -0.0586 0.254 -0.574 0.412 0.143 -0.599 0.444
Annual Lead (mg/l) Total -1.94 -4.56 1.30 -0.591 2.17 -1.38 0.454 -4.00 1.32 -1.09 -4.70 1.75 1.70 -1.14 1.93 1.24 -4.61 2.70

Annual Lithium (mg/l) Total -0.646 0.641 -0.952 -0.624 -0.0303 -0.748 -1.65 0.635 -1.60 -1.05 0.610 -1.41 -1.63 0.372 -1.51 -1.43 0.642 -1.23
Annual Magnesium (mg/l) Dissolved 0.167 1.00 -0.504 -0.155 0.0663 -0.0835 -1.18 0.861 -1.36 -0.669 1.53 -1.18 -1.48 1.40 -1.86 -1.45 1.41 -1.75

Annual Manganese (mg/l) Total -0.700 -0.266 -0.546 -0.675 -0.316 -0.753 -1.02 -0.530 -1.10 -0.849 -0.368 -0.835 -0.939 -0.0746 -0.970 -0.804 -0.381 -1.07
Annual Mercury (mg/l) Total -0.635 0.0586 -0.698 -0.563 0.172 -0.598 0.468 -0.269 0.514 -0.340 0.104 -0.429 0.180 -0.685 0.296 -0.110 0.0731 -0.114

Annual Molybdenum (mg/l) Total -1.05 0.584 -1.46 -1.70 -0.955 -1.36 -2.25 -0.781 -2.08 -2.26 0.524 -2.52 -2.27 -1.27 -2.05 -2.14 0.228 -2.88
Annual Nickel (mg/l) Total -0.525 0.405 -0.768 -0.689 -0.593 -0.721 -1.37 -0.162 -1.39 -1.00 0.401 -1.32 -1.17 0.188 -1.25 -1.38 0.303 -1.31

Annual Nitrate (mg/l) -0.0395 0.379 0.00371 -0.107 -0.518 -0.0579 -0.289 0.319 -0.249 -0.122 0.545 -0.0904 -0.285 0.310 -0.291 -0.151 0.524 -0.377
Annual Nitrite (mg/l) -0.301 0.537 -0.625 -0.837 -0.898 -0.625 -1.17 0.413 -1.37 -0.801 0.545 -1.03 -1.43 0.0465 -1.45 -1.25 0.395 -1.24

Annual Orthophosphate (mg/l) 0.321 1.71 -0.994 0.210 0.00674 0.148 0.692 0.125 0.534 0.553 1.68 -0.632 -0.0425 -1.75 0.395 0.462 1.27 -0.231
Annual Phosphorous (mg/l) -0.315 0.727 -0.954 -0.135 -0.0862 -0.171 1.17 -0.517 1.36 0.342 0.659 -0.278 0.499 -2.70 1.09 0.684 0.159 0.560

Annual Potassium (mg/l) Dissolved -0.0940 1.54 -0.599 -0.532 -0.502 -0.299 -1.40 1.07 -1.65 -0.782 1.70 -1.41 -1.31 1.03 -1.77 -1.27 1.83 -1.02
Annual Selenium (mg/l) Total -0.324 0.321 -0.548 -0.371 -0.572 -0.269 -0.658 0.0231 -0.905 -0.499 0.204 -0.666 -0.663 0.472 -1.03 -0.442 -0.0141 -0.386

Annual Sodium (mg/l) Dissolved -0.0735 0.141 -0.0278 -0.237 0.174 -0.102 -1.75 -0.741 -1.54 -0.736 0.0441 -0.926 -1.73 -0.254 -1.90 -1.90 -0.269 -1.24
Annual Sulphate (mg/l) Dissolved 0.203 0.338 0.0124 0.0169 0.0245 0.0528 -0.636 0.521 -0.786 -0.218 0.533 -0.427 -0.939 0.928 -1.05 -0.795 0.546 -0.907

Annual Thallium (mg/l) Total -1.12 0.00926 -1.05 -2.02 -0.887 -1.75 -4.02 -1.07 -3.86 -3.24 -0.104 -3.05 -3.90 -0.432 -3.81 -4.76 -0.201 -4.66
Annual Total Dissolved Solids (mg/l) -0.00482 1.03 -0.562 -0.360 -0.00121 -0.232 -1.56 0.834 -1.76 -0.894 0.851 -1.38 -2.12 1.54 -2.33 -1.80 1.09 -2.19
Annual Total Kjeldahl Nitrogen (mg/l) -0.110 -0.343 -0.303 0.407 -0.270 1.59 -1.67 -0.537 -1.53 -0.467 -0.383 -0.576 -1.01 -0.0517 -0.606 -0.282 -0.217 -0.257

Table I.12:  Quantile Mixed-Effects Model Coefficients of Observed, Predicted, and Residual Values from Habitat Models against Concurrent and Annual Water Quality Analytes, as well as Composite Benthic Invertebrate 
Tissue Concentrations
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Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals Observed Predicted Residuals

Table I.12:  Quantile Mixed-Effects Model Coefficients of Observed, Predicted, and Residual Values from Habitat Models against Concurrent and Annual Water Quality Analytes, as well as Composite Benthic Invertebrate 
Tissue Concentrations

EPT (ind/3 min kick) Ephemeroptera (%) Ephemeroptera (ind/3 min kick)
Analyte

Abundance (ind/3 min kick) Richness (# of taxa) EPT (%)

Annual Total Suspended Solids (mg/l) 0.250 -0.749 1.27 0.252 0.955 -0.188 0.409 -0.747 0.778 0.309 -1.09 1.37 0.613 -0.113 0.506 0.492 -0.835 0.767
Annual Uranium (mg/l) Total -0.757 0.111 -0.768 -0.899 -0.453 -0.900 -1.72 -0.0655 -1.91 -1.47 0.121 -1.47 -1.87 0.933 -2.09 -1.79 0.235 -1.89

Annual Zinc (mg/l) Total -0.872 0.0565 -0.952 -2.11 -0.313 -2.01 -4.73 -1.70 -4.43 -3.34 0.143 -3.25 -4.91 -0.566 -4.76 -5.52 -0.211 -5.40
Annual Water PC1 (44%) -0.0797 0.239 -0.00526 -0.438 -0.508 -0.414 -1.03 0.182 -1.13 -0.421 0.351 -0.681 -0.738 0.192 -0.840 -0.503 0.698 -0.733
Annual Water PC2 (16%) -0.389 0.438 -0.590 -0.000221 -0.0618 -0.829 -0.310 0.479 -0.210 -0.224 0.317 0.154 -0.0488 0.966 -0.304 -0.164 0.0593 -0.0619

Aluminum (mg/kg dw) 0.309 0.759 -0.203 1.07 1.21 0.664 -0.173 -0.425 0.0986 0.284 0.729 -0.0678 -0.319 0.319 -0.275 -0.0874 0.425 -0.400
Arsenic (mg/kg dw) -0.673 0.815 -0.851 -0.00000860 0.730 -0.000961 0.186 -0.585 0.362 -0.226 -0.213 -0.0876 0.192 -0.125 0.133 -0.551 0.580 -0.727
Barium (mg/kg dw) 0.456 1.16 0.116 1.40 1.86 0.830 0.0406 -0.750 0.448 0.749 0.868 0.172 -0.333 0.212 -0.0953 0.181 0.581 -0.103

Beryllium (mg/kg dw) -0.432 0.126 -0.767 -0.0295 0.660 -0.422 -0.204 -0.798 0.161 -0.664 0.430 -0.499 -0.707 -0.153 -0.642 -0.543 0.485 -0.478
Bismuth (mg/kg dw) -0.638 0.392 -1.42 0.0755 0.792 -0.665 -0.436 -1.33 -0.0836 -0.506 0.0806 -1.14 -0.852 -0.734 -0.692 -0.803 0.152 -1.19
Boron (mg/kg dw) 0.180 0.242 0.110 0.718 0.829 0.253 -0.602 -0.933 -0.329 0.00844 0.142 -0.0442 -0.710 0.475 -0.573 -0.238 0.145 -0.130

Cadmium (mg/kg dw) -0.483 0.699 -0.834 -0.408 0.573 -0.487 0.353 0.830 0.203 0.218 0.491 -0.572 0.0715 0.534 0.0795 -0.0436 1.05 -0.245
Calcium (mg/kg dw) 1.23 -0.630 1.65 -0.543 -0.293 -0.201 -2.08 0.534 -1.87 0.207 -0.663 0.723 -1.20 0.00918 -1.21 0.00938 -0.578 0.553
Cesium (mg/kg dw) 0.0107 0.318 -0.930 0.548 0.837 -0.358 -0.0996 -1.36 0.346 0.170 0.294 -0.354 -0.897 -0.797 -0.646 -0.540 0.353 -0.222

Chromium (mg/kg dw) 0.129 0.466 -0.399 0.333 0.801 0.138 0.102 -0.339 0.313 -0.287 0.243 -0.301 -0.600 -0.0996 -0.492 -0.428 0.526 -0.323
Cobalt (mg/kg dw) 0.109 0.0591 -0.107 0.461 -0.157 0.217 -0.442 -0.0905 -0.395 -0.359 -0.0921 -0.838 -0.478 0.149 -0.416 -0.269 0.194 -0.256
Copper (mg/kg dw) -2.44 -0.330 -1.68 -0.266 2.56 -1.25 -0.322 -1.93 0.238 -2.51 -0.195 -1.64 -0.257 0.971 -0.505 -2.05 0.258 -1.71
Gallium (mg/kg dw) 0.0827 0.338 -0.348 0.582 0.796 -0.295 -0.0430 -1.00 0.548 0.259 0.519 -0.207 -0.828 0.346 -0.480 -0.187 0.531 0.0423

Iron (mg/kg dw) 0.274 0.911 -0.279 1.02 1.28 0.599 -0.181 -0.308 0.125 0.220 0.821 -0.113 -0.293 0.227 -0.270 -0.0829 0.720 -0.425
Lead (mg/kg dw) -0.199 0.443 -0.481 1.02 0.623 0.532 -0.244 -0.688 -0.115 0.193 0.267 -0.379 -0.652 -0.0825 -0.469 -0.514 0.402 -0.584

Lithium (mg/kg dw) 0.256 1.05 -0.695 -0.157 0.736 -0.490 0.687 -0.143 0.612 0.819 0.809 0.111 -0.200 0.503 0.0967 0.100 1.15 0.230
Magnesium (mg/kg dw) -1.16 -1.05 -0.239 0.582 0.946 0.294 -2.70 -2.13 -1.66 -2.86 -1.16 -1.55 -3.81 -0.0285 -4.29 -3.72 -0.887 -2.78
Manganese (mg/kg dw) 0.497 0.711 -0.193 1.19 1.51 0.715 -0.482 -0.356 -0.182 0.251 0.954 -0.168 -0.351 -0.132 -0.259 -0.0217 0.888 -0.399

Mercury (mg/kg dw) -0.335 -1.93 0.942 -0.417 0.582 -0.859 -0.269 -1.88 0.227 -0.529 -1.85 0.589 -1.17 -2.56 -0.436 -1.04 -2.16 0.444
Molybdenum (mg/kg dw) -0.410 0.523 -0.989 1.22 1.53 0.250 0.238 -0.0411 0.579 0.211 1.11 -0.384 -1.09 -1.28 -0.479 -0.742 0.543 -0.892

Nickel (mg/kg dw) 0.173 0.498 -0.276 0.0677 -0.156 -0.287 -0.474 0.305 -0.656 0.0209 0.988 -0.688 -0.610 0.775 -0.751 -0.381 0.719 -0.605
Phosphorus (mg/kg dw) -0.743 -1.00 0.0412 -5.55 -11.0 -0.311 2.58 8.18 -0.345 -0.152 -0.290 0.215 1.81 1.06 1.70 0.486 -0.581 0.945
Potassium (mg/kg dw) -5.27 5.15 -7.99 -1.40 -1.64 -0.642 2.13 -0.0166 2.10 -4.95 5.06 -8.03 0.0628 1.51 -0.437 -4.65 5.03 -7.65
Rhenium (mg/kg dw) -0.560 -0.179 -0.582 -0.00847 0.249 -0.481 0.606 -0.893 0.594 -0.372 -0.298 -0.255 -0.0225 -0.378 0.0237 -0.402 -0.299 -0.255
Rubidium (mg/kg dw) -0.300 1.54 -1.40 0.906 1.32 -0.0579 0.0604 -0.798 0.395 -0.550 1.36 -1.36 -0.315 0.0200 0.102 -0.795 1.35 -0.727
Selenium (mg/kg dw) 1.16 0.290 1.24 0.358 0.0383 0.691 -0.0782 1.60 -0.723 0.923 0.378 0.830 -0.360 0.0519 -0.00924 0.903 0.381 0.584

Silver (mg/kg dw) -1.45 -1.16 -0.685 -0.419 0.982 -0.808 0.227 -1.48 0.714 -0.764 -1.02 -0.121 0.0960 -0.0811 -0.180 -0.878 -0.290 -0.431
Sodium (mg/kg dw) -3.88 0.891 -3.90 -0.412 1.16 -0.876 0.384 -1.17 0.846 -3.78 0.859 -3.90 0.174 1.12 -0.211 -3.46 1.22 -3.86

Strontium (mg/kg dw) -0.488 -0.407 -0.143 0.499 0.757 0.0467 -0.164 -0.920 -0.0537 -0.475 -0.533 -0.104 -0.196 0.352 -0.154 -0.663 0.142 -0.148
Thorium (mg/kg dw) 0.0787 0.152 -0.440 0.291 0.735 -0.294 0.0961 -0.887 0.441 0.0999 0.285 -0.0722 -1.10 0.316 -0.679 -0.237 0.413 0.0338
Titanium (mg/kg dw) 0.0592 0.392 -0.358 0.963 0.892 0.607 -0.334 -0.394 -0.0211 0.281 0.470 -0.295 -0.399 0.471 -0.481 -0.348 0.510 -0.300
Uranium (mg/kg dw) -0.695 0.523 -1.00 -0.204 0.0995 -0.235 0.159 -0.0758 -0.475 -0.620 0.431 -0.756 -1.07 0.313 -1.00 -0.837 0.582 -1.04

Vanadium (mg/kg dw) 0.160 0.598 -0.277 0.647 0.910 0.517 -0.363 0.113 -0.0406 0.0863 0.516 0.116 -0.439 0.489 -0.507 -0.343 0.415 -0.276
Yttrium (mg/kg dw) 0.216 0.452 -0.342 0.159 0.793 -0.490 0.862 -0.374 0.932 0.481 0.417 -0.171 -0.668 0.669 -0.320 -0.253 0.555 0.122

Zinc (mg/kg dw) -1.62 -0.678 -0.595 -1.09 -1.05 -0.635 1.21 1.87 0.688 -0.979 -0.642 -0.218 1.91 1.20 1.49 0.0644 -0.323 0.469
Zirconium (mg/kg dw) 0.348 0.612 -0.706 0.323 0.956 -0.492 0.623 -0.0692 0.517 0.382 0.872 0.0946 -0.150 0.477 -0.0517 -0.202 0.588 -0.115

Tissue PC1 (49%) 0.144 -0.126 0.243 -0.327 -0.295 -0.297 0.139 0.432 0.0212 -0.0271 -0.238 -0.0655 0.316 -0.312 0.373 0.255 -0.242 0.211
Tissue PC2 (10%) -0.452 -0.0760 -0.390 -0.379 -0.0352 -0.289 -0.127 -0.184 -0.0964 -0.438 0.271 -0.569 -0.0355 0.161 -0.128 -0.266 -0.00104 -0.189
Calcite Presence 0.0574 0.0558 -0.0342 -0.0400 -0.0251 0.00540 -0.0770 0.00401 -0.0902 -0.0195 0.0632 -0.102 -0.0568 0.00344 -0.0930 -0.0117 0.0108 -0.0417

Calcite Concretion -0.219 0.356 -0.673 -0.864 -0.496 -0.204 -1.09 -0.123 -0.620 -1.16 0.332 -0.969 -0.772 -0.231 -0.802 -1.07 0.190 -1.12

Calcite Index 0.211 0.202 -0.170 -0.150 -0.200 -0.136 -0.553 0.0410 -0.477 -0.329 0.293 -0.556 -0.300 0.157 -0.355 -0.293 0.0602 -0.338

Significant (p-value <0.05) and strong positive correlation (r > 0.5).

Significant (p-value <0.05) and strong negative correlation (r < -0.5).

Notes: Linear Mixed-effects Models were fit with year nested within station as random intercepts. Abundance and all analytes were log10 transformed prior to analysis. Percent endpoints were logit transformed. Values <LRL were excluded from the analysis.
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Analyte
Concurrent Water PC1 

(55%)
Concurrent Water PC2 

(14%)

Alkalinity 1.64 0.360
Barium (mg/l) Total 0.156 -1.54

Cadmium (mg/l) Dissolved 0.991 -0.918
Calcium (mg/l) Dissolved 1.84 0.418
Chromium (mg/l) Total -0.614 0.501

Dissolved Organic Carbon (mg/l) 0.542 -1.34
Lithium (mg/l) Total 1.74 -0.415

Magnesium (mg/l) Dissolved 1.87 0.210
Manganese (mg/l) Total 0.398 -0.229
Molybdenum (mg/l) Total 1.08 -0.465

Nitrate (mg/l) 1.67 0.0951
Phosphorous (mg/l) -0.208 -1.38

Potassium (mg/l) Dissolved 1.80 -0.525
Selenium (mg/l) Total 1.80 0.0652

Sodium (mg/l) Dissolved 1.27 -0.329
Sulphate (mg/l) Dissolved 1.81 0.489

Total Dissolved Solids (mg/l) 1.86 0.331

Uranium (mg/l) Total 1.79 0.583

Table I.13:  Loadings of Concurrent Water Quality Analytes from Principal 
Components Analysis  

Notes:  All analytes were log10-transformed prior to analysis. Analytes with more than 25% values 
<LRL were excluded from analysis. Any values <LRL were replaced with the LRL.



Analyte Annual Water PC1 (44%) Annual Water PC2 (16%)
Alkalinity 1.20 0.227

Aluminum (mg/l) Dissolved -0.238 -0.891
Ammonia (mg/l) Total 0.839 -0.373
Antimony (mg/l) Total 1.24 -0.158
Arsenic (mg/l) Total 0.241 -1.11
Barium (mg/l) Total -0.287 -0.464
Boron (mg/l) Total 1.04 -0.384

Cadmium (mg/l) Dissolved 0.925 -0.116
Calcium (mg/l) Dissolved 1.35 0.245
Chloride (mg/l) Dissolved 1.10 -0.470

Chromium (mg/l) Total -0.614 -0.540
Cobalt (mg/l) Total 0.848 -0.467
Copper (mg/l) Total 0.297 -0.942

Dissolved Organic Carbon (mg/l) 0.213 -0.781
Fluoride (mg/l) Total 0.748 -0.0992

Iron (mg/l) Total -0.326 -1.14
Lead (mg/l) Total -0.270 -1.15

Lithium (mg/l) Total 1.25 0.0380
Magnesium (mg/l) Dissolved 1.36 0.220

Manganese (mg/l) Total 0.383 -0.750
Mercury (mg/l) Total 0.0257 -0.807

Molybdenum (mg/l) Total 1.11 -0.117
Nickel (mg/l) Total 1.35 -0.118

Nitrite (mg/l) 1.30 -0.161
Nitrate (mg/l) 1.19 0.0602

Orthophosphate (mg/l) -0.423 -0.561
Phosphorous (mg/l) -0.583 -0.963

Potassium (mg/l) Dissolved 1.32 -0.0580
Selenium (mg/l) Total 1.23 0.144

Sodium (mg/l) Dissolved 0.985 -0.386
Sulphate (mg/l) Dissolved 1.32 0.218

Total Dissolved Solids (mg/l) 1.36 0.231
Thallium (mg/l) Total 1.21 -0.266

Total Kjeldahl Nitrogen (mg/l) 0.394 -0.0928
Total Suspended Solids (mg/l) -0.159 -1.21

Uranium (mg/l) Total 1.32 0.351

Zinc (mg/l) Total 1.13 -0.246

Table I.14:  Loadings of Annual Water Quality Analytes from Principal Components 
Analysis   

Notes:  All analytes were log10-transformed prior to analysis. Analytes with more than 25% values <LRL 
were excluded from analysis. Any values <LRL were replaced with the LRL.



Analyte Tissue PC1 (49%) Tissue PC2 (10%)
Aluminum (mg/kg dw) -1.62 -0.0883

Arsenic (mg/kg dw) -0.986 -0.328
Barium (mg/kg dw) -1.37 0.199

Beryllium (mg/kg dw) -1.54 -0.0119
Boron (mg/kg dw) -1.31 0.134

Cadmium (mg/kg dw) -0.201 0.952
Chromium (mg/kg dw) -1.50 -0.0377

Cobalt (mg/kg dw) -0.921 0.253
Copper (mg/kg dw) -0.0670 1.30

Iron (mg/kg dw) -1.57 -0.0463
Lead (mg/kg dw) -1.60 -0.128

Manganese (mg/kg dw) -1.09 0.410
Molybdenum (mg/kg dw) -1.11 0.191

Nickel (mg/kg dw) -0.764 0.151
Selenium (mg/kg dw) 0.0569 0.860

Silver (mg/kg dw) -0.425 0.967
Strontium (mg/kg dw) -1.09 -0.0327
Titanium (mg/kg dw) -1.56 -0.0930
Uranium (mg/kg dw) -1.23 -0.194

Vanadium (mg/kg dw) -1.59 -0.0484

Zinc (mg/kg dw) 0.789 0.992

Table I.15:  Loadings of Tissue Concentration Analytes from 
Principal Components Analysis   

Notes:  All analytes were log10-transformed prior to analysis. Analytes with more than 
25% values <LRL were excluded from analysis. Any values <LRL were replaced with 
the LRL.
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Reference Mine-Exposed

Figure I.43: Scatterplots of Westslope Cutthroat Trout Health Endpoints Against 
Muscle Selenium Concentrations, 2017 to 2019
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Reference Mine-Exposed

Note: Four non-reproductive females were excluded from the analysis (GSI < 6).

Figure I.44: Scatterplots of Mountain Whitefish Health Endpoints Against Muscle and 
Ovary Selenium Concentrations, October 2018
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Reference Mine-Exposed

Note: Four non-reproductive females were excluded from the analysis (GSI < 6).

Figure I.44: Scatterplots of Mountain Whitefish Health Endpoints Against Muscle and 
Ovary Selenium Concentrations, October 2018

0

2

4

6

8

10

12

0 50 100 150

M
u

sc
le

 S
e

 (
m

g
/k

g
 d

w
)

Gonad Weight (g)

r = -0.115
p = 0.381

0

2

4

6

8

10

12

0 5 10 15

M
u

sc
le

 S
e

 (
m

g
/k

g
 d

w
)

Liver Weight (g)

r = -0.135
p = 0.303

0

2

4

6

8

10

12

0 5 10 15

M
u

sc
le

 S
e

 (
m

g
/k

g
 d

w
)

Age (Years)

r = -0.183
p = 0.162

0

2

4

6

8

10

12

0 2,000 4,000 6,000 8,000 10,000 12,000

M
u

sc
le

 S
e

 (
m

g
/k

g
 d

w
)

Fecundity

r = -0.042
p = 0.751

0

2

4

6

8

10

12

0 0.005 0.01 0.015 0.02

M
u

sc
le

 S
e

 (
m

g
/k

g
 d

w
)

Egg Weight (g)

r = -0.317
p = 0.014

Page 2 of 4



Reference Mine-Exposed

Note: Four non-reproductive females were excluded from the analysis (GSI < 6).

Figure I.44: Scatterplots of Mountain Whitefish Health Endpoints Against Muscle and 
Ovary Selenium Concentrations, October 2018
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Reference Mine-Exposed

Note: Four non-reproductive females were excluded from the analysis (GSI < 6).

Figure I.44: Scatterplots of Mountain Whitefish Health Endpoints Against Muscle and 
Ovary Selenium Concentrations, October 2018
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rs P-Value

Fork Length (cm) 0.060 0.562

Body Weight (g) 0.115 0.268

Condition Factor (K) 0.112 0.281

Muscle Se (mg/kg dw)
Fish Health Indicators

Table I.16: Spearman Correlations Between Westslope 
Cutthroat Trout Health Endpoints and Muscle Selenium 
Concentrations, Fall 2018



rs P-Value rs P-Value
Fork Length (cm) -0.078 0.554 0.030 0.820
Body Weight (g) -0.035 0.789 0.048 0.713

Condition Factor (K) 0.110 0.404 0.073 0.579
Gonadosomatic Index (GSI) -0.268 0.038 -0.272 0.036

Liver Somatic Index (LSI) -0.229 0.078 -0.269 0.038
Gonad Weight (g) -0.115 0.381 -0.060 0.647
Liver Weight (g) -0.135 0.303 -0.082 0.536

Age (Years) -0.183 0.162 -0.179 0.170
Fecundity -0.042 0.751 -0.009 0.945

Egg Weight (g) -0.317 0.014 -0.192 0.141

P-value < 0.05.

Note: Four non-reproductive females were excluded from the analysis (GSI < 6).

Muscle Se (mg/kg dw) Ovary Se (mg/kg dw)
Fish Health Indicators

Table I.17: Spearman Correlations Between Mountain Whitefish Health 
Endpoints and Tissue Selenium Concentrations, October 2018
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Technical Memo  

Date: November 30, 2020 
To: Cait Good and Mariah Arnold, Teck Coal Limited 
From: Patrick Schaefer and Jeff Row, Minnow Environmental Inc. 
Cc: Jennifer Ings and Shari Weech, Minnow Environmental Inc.  
RE:  Benthic Invertebrate Community Endpoint Habitat Model Development 

 

Introduction 

Benthic invertebrates are sensitive indicators of anthropogenic stressors on aquatic ecosystems 
and benthic invertebrate communities (BIC) are structured by a combination of biotic and abiotic 
factors (e.g., catchment area, flow, nutrient availability, substrate, etc.).  Understanding 
relationships between these factors and BIC at sites with minimal human disturbance allows the 
prediction of expected communities in the absence of anthropogenic stressors in areas where 
one or more disturbances are occurring.  When benthic invertebrate endpoints at exposed sites 
differ from expectations, it suggests that the community is not responding to habitat predictors in 
a way consistent with reference sites. 
The effects of coal mining on water quality in the Elk Valley is evaluated annually through Teck 
Coal’s surface water monitoring program (i.e., Teck 2020).  To help understand the resulting 
effects of mine-related changes in water quality on BIC, predictive models were developed to 
establish site-specific normal ranges for BIC endpoints for the Regional Aquatic Effects Monitoring 
Program (RAEMP; Minnow 2020, in preparation).  The goal of the models is to predict BIC 
responses to existing landscapes and local habitat features, in the absence of mine-related effects 
on water chemistry.   

Model Derivation and Validation 

Benthic Invertebrate Endpoints 

Relationships between benthic invertebrate endpoints and habitat variables were modeled using 
Linear Mixed-Effects models.  Mixed-effects models contain fixed and random components 
(described below) and are particularly useful in settings where repeated measurements are taken.  
The fixed-effects component is similar to traditional multiple-regression coefficients, while the 
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random-effects capture variation associated with the study design or sampling structure.  For 
models herein, habitat predictors were used as fixed effects. Years nested within stations were 
treated as random intercept factors, capturing within-area variation from replicates within years 
and repeated sampling events over time.  Models were built using the lme4 R package (Bates et 
al., 2015).  Four endpoints were modeled: abundance (individuals/3 min kick), richness (# of taxa), 
% Ephemeroptera (%E), and % Ephemeroptera + Plecoptera + Trichoptera (%EPT).  Abundance 
was log10-transformed for analysis, and % Ephemeroptera and % EPT were logit-transformed.  
A model was developed for each endpoint separately because each may respond to different 
habitat variables.  Two additional endpoints were derived from these predictions: Ephemeroptera 
abundance and EPT abundance.  These derived endpoints are the product of total abundance 
and their respective percent composition.   

Variable Screening and Transformation 

A broad set of predictor variables were assessed for inclusion in the final models.  These included 
landscape geographic information system (GIS) variables and local habitat predictors (Table 1).  
Some variables were excluded from model building a priori based on linear dependencies.  
Linearly dependent variables cannot be included in linear models because the variability they 
represent is already accounted for in other variables.  Linearly dependent variables can be 
expressed as linear functions of one another (i.e., if a variable x is calculated as (0.5*a)/b, the 
variables x, a and b are linearly dependent and cannot all be included in the final model).  
Additional variables were excluded if they provided minimal additional information (based on 
spearman correlation > 0.7) from more easily interpretable variables1.  For instance, catchment 
area is one of the most important drivers of benthic invertebrate communities (Vannote et al., 
1980), and is often highly correlated with distance to source.  In this case, catchment area was 
preferred over distance to source.  All remaining predictors were transformed to normalize 
distributions and to convert constrained scales to continuous scales (i.e., variables that span 0 to 
∞, such as catchment area, span -∞ to +∞ after log-transformation, which are better for inclusion 
in regression models; Table 1).  Following transformation, each variable was scaled by subtracting 
the reference area means and dividing by reference area standard deviations to improve model 
fits. 

Model Building and Cross-Validation 

Models were built using data from reference areas only.  To maximize predictive accuracy of the 
model to new (mine-exposed) data, measures were taken to ensure parsimonious models were 

 
1 Easily interpretable based on knowledge of the monitoring area and/or relevance to benthic invertebrate 
community assemblages.  



 Teck 
minnow environmental inc. BIC Habitat Model Development 

  November 2020 |   3 

built and to prevent overfitting to reference area data.  A Recursive Feature Elimination (RFE; 
Guyon and Elisseeff, 2003) approach was used to build the final models for each endpoint.  
Briefly, RFE is an iterative backwards elimination process.  Backwards model building involves 
building a full model using all predictors.  Next the weakest (least informative) predictor is dropped, 
and the model rebuilt.  This process is repeated until a specified minimum number of predictors 
are left.  At each step, the performance of the model is evaluated.  The final selected model has 
the smallest number of predictors and highest predictive power.  The RFE applies the backwards 
model building approach while splitting the data into training and testing sets to ensure model 
performance is always evaluated using data not included in the model building process.  
The data splits into training and validation sets were done such that replicates are always kept 
together, and sites with multiple samples were all in the same split.  The overall model 
performance was evaluated by the Median Absolute Error (MAE) of predictions on the 
validation set.  Two measures of individual predictor importance were optimized, R2beta (as 
calculated by Nakagawa and Schielzeth (2013); using r2glmm r package [Jaeger 2017]), and the 
Variance Inflation Factor (VIF).  R2beta measures predictors performance as a function of the 
magnitude of their coefficients (absolute higher is better) and variance (lower is better), it varies 
between 0-1 with higher values indicating greater importance.  The VIF quantifies the 
multicollinearity of individual predictors in the model and varies between 1 - ∞.  Variables with a 
high degree of multicollinearity may have their regression coefficients change erratically in 
response to small changes in the data and can be problematic when predicting to new data.  
The R2beta was divided by the Variance Inflation Factor (VIF) of each variable, resulting in lower 
R2beta values when VIF was high.  The weakest predictor (lowest ratio of R2beta/VIF) was dropped 
from the model, and the model performance and variable importance recalculated.  This process 
was repeated until a single predictor was left in the model.  The RFE was repeated 10,000 times.  
To further reduce bias in the variable selection, at each iteration the size of training and validation 
splits was varied between 2/3 and 3/4 of the number of reference sites, and a random number of 
predictors (between 0-3) were removed from the whole run. 
The final model size was determined as the model with the lowest number of predictors that was 
within 1.5% Median Absolute Error (MAE) of the best performing model (Figures 1 to 4).  The MAE 
is the absolute median error of the predicted values, ranging from 0 - ∞ with lower values 
indicating better fit.  The frequency at which individual predictors were retained across all sized 
models were calculated.  Heatmaps were generated to show how frequently predictors were 
selected together (Figures 5 to 8).  The subset of predictors that most frequently occurred together 
at the specified model size were selected for final consideration.  A final validation was conducted 
by building a model with all reference data and the subset of predictors that most frequently 
occur together.  Any variables with a VIF > 8 were replaced with the next most commonly co-
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occurring predictor.  The final model predictor coefficients and their confidence intervals were 
calculated for each endpoint (Table 1, Figure 9). 
A final round of cross-validation was performed to determine the performance of the final model 
at predicting new data.  Data were split into training and validation sets as above, and the 
predictive accuracy of the final subset of predictors was assessed with 10,000 replicates.  
Predictive accuracy was measured with a broader suite of performance measure that reflect 
slightly different aspects of predictive performance: R2, MAE and Root Mean Squared Error 
(RMSE; Table 2).  The R2 is the traditional goodness-of-fit ranging from 0-1, with higher values 
indicating better fit.  R2 reflects prediction accuracy and prediction variance but is affected by 
sample size.  The MAE is the absolute median error of the predicted values, ranging from 0 - ∞ 
with lower values indicating better fit.  It is in units of standard deviations of the original data and 
provides a good measure of accuracy regardless of sample size.  The RMSE is the standard 
deviation of the squared residuals, and ranges from 0 - ∞ with lower values indicating better fit.  
MAE is the preferred performance measure because of its fundamental ease to understand, and 
errors have equal weights in its calculation (unlike R2 and RMSE which weights larger errors more 
heavily in the calculation).  The final predictive model, including selected predictors and 
confidence intervals, was built using all reference areas (Table 1, Figure 9).   

Assessing Predictor Overlap 

There is uncertainty in model performance when predictor values of new data (i.e., mine-exposed; 
Table 3) extend beyond the range used to build the original model (reference area data).  The 
univariate and multivariate overlap in the predictor ranges was assessed using histograms (Figure 
10) and Principal Components Analysis (PCA; Figures 11 to 18).  The PCA was constructed using 
reference area data only, and mine-exposed areas were projected onto the PCA axis using axis 
loadings.  Overall, there was good overlap between reference and mine-exposed sites in 
predictors selected for the four models.  In the multivariate overlap assessment, some of the 
monitoring areas in smaller tributaries (Corbin Creek [RG_CORCK], Thompson Creek 
[RG_THCK], Bodie Creek [RG_BOCK], Balmer Creek [RG_BACK], Fish Pond Creek [RG_FC1]) 
were outside the range of reference areas.  On the univariate assessment, the most notable lack 
of overlap was in the large river sites (lower Elk River; RG_EL1, RG_ELDFE, RG_ELELKO, 
RG_ELH93) with the reference dataset lacking any large river sites.  Furthermore, some 
monitoring areas in the lower reaches of the upper Fording River between Porter Creek and 
Chauncey Creek (RG_FO22, RG_FODPO, RG_FRUPO) had substrate characteristics that were 
rare at the sampled reference areas (i.e., smaller and more uniform substrates, which had a larger 
effects on richness, % E and % EPT models than abundance).  Conversely, the monitoring area 
downstream of the Fording River Operation multiplate culvert in the upper Fording River 
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(RG_MP1) had larger substrates than typical reference streams of that size.  Predictions for these 
areas may be more uncertain because they are beyond the range over which the model was built. 

Predictions and Prediction Intervals 

Predictions for reference and mine-exposed sites were taken from fixed-effect terms (Figures 19 
to 24).  In order to generate prediction intervals, variances in random effect parameter 
distributions were considered.  The prediction intervals were generated using the predictInterval 
function in the merTools R package (Knowles and Frederick, 2019), with 100,000 simulated 
samples for generating error distributions.  Prediction intervals were calculated at 75th, 80th, 85th, 
90th, 95th, and 97.5th percentiles.  For replicate samples, the upper and lower prediction intervals 
for a site were taken as the minimum and maximum value of predicted replicates. 

Discussion and Conclusion 

The goal of the models was to predict BIC endpoints in the absence of mine-related effects on 
water quality.  The models developed for the RAEMP (Minnow 2020, in preparation) had 
cross-validation R2 values between 0.198 and 0.295 which corresponded with a median absolute 
error of between 0.446 and 0.256 units of standard deviation.  This shows that model predictions 
were typically within a half a standard deviation of observed values, and as such believed to be 
reasonably accurate.   
Total abundance was driven by a different suite of predictor variables than the other endpoints, 
being mostly from GIS sources, and the most important variables related to watershed 
physiography (catchment area, slope, stream density, gradient and source elevation; Table 1).  
Watershed physiography relates to flow regime, stream morphology, and substrates.  The model 
suggests that the larger a stream, and the greater the watershed slope (i.e., higher flow) the lower 
the total abundance.  Conversely, stream density, station gradient, and source elevation all had 
positive effects on abundance.  These variables related positively to overall heterogeneity of the 
stream network.  Of field measured variables, depth and velocity are negatively related to 
abundance (likely for similar reasons as watershed area and watershed slope), whereas bankfull 
width and D16 (i.e., the 16th percentile of the substrate size distribution at a site) had small positive 
effects on abundance. 
The most important predictors for the richness, %EPT and %E models were related to catchment 
land-cover (Figure 9), suggesting that land-cover type is one of the most important driving factors 
for BIC assemblages (e.g., Doretto et al., 2020, and references therein).  Among richness, % EPT 
and % E models, the remaining variables included source elevation, slope, and 
substrate characteristics.  Each of these affect the type of BIC that can exist at a given site (i.e., 
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some organisms specialize in slower moving, fine substrate streams, that feed on broad leaf 
material from forest cover, while others may prefer faster flows, larger substrates and more 
periphyton to graze).  The richness model showed the endpoint is negatively affected by a higher 
proportion of other cover.  This suggests higher richness is related to more heterogeneous 
landscapes since other cover includes only exposed rock and snow/ice cover.  These covers 
would not provide a variety of food sources or sediments to the stream (i.e., no needles/broad 
leaves, grasses nor many finer particles such as sand and clay from soils), and as such, would 
not promote higher richness.  It was also negatively related to D84 (i.e., the 84th percentile of the 
substrate size distribution at a site) suggesting larger substrates limit a diversity of taxa from 
particular sites.   
The % EPT model showed the endpoint is negatively related to % field cover (i.e., landscapes 
dominated by herbaceous cover and sedges).  Since many Plecoptera and Trichoptera are 
shredders, it is reasonable to presume that these land-covers may be important for providing food 
sources necessary for a high proportion of these taxa to persist in a community.  The models also 
showed a positive relationship with slope, source elevation, and substrate standard deviation, 
suggesting higher slope (i.e., flows) and greater substrate variability are important for promoting 
communities high in % EPT.  The positive relationship with source elevation may relate to overall 
habitat heterogeneity (in alpine habitats, higher source elevations mean a stream is more likely 
to pass through a number of different landscapes than one that starts at lower elevations). 
The % Ephemeroptera model showed the endpoint is positively related to other cover.  
Many Ephemeroptera broadly classify as either collector-gatherers (generalists feeding on 
accumulated fine-particular organic matter; i.e., Baetidae) or scrapers (specializing in scraping 
periphyton from rocks; i.e., Heptageniidae), and these feeding strategies likely do well with less 
direct vegetation contributions to the stream, and less shading of streams (to promote more 
periphyton growth). They are also positively related to source elevation, possibly for similar 
reasons as % EPT.  They are negatively related to both D84 and measured velocity.  
More Ephemeroptera are burrowers and swimmers than Plecoptera and Trichoptera, and as such 
may prefer slower velocities and finer substrates. 
The models explain the relationships between BIC and habitat variables at minimally impacted 
(Reference) sites, therefore the prediction intervals from the models function as site-specific 
normal ranges, predicting BIC endpoints in the absence of mine-related impacts on water quality.  
The inclusion of predictors that may be impacted by anthropogenic effects (i.e. local substrate 
measures and % land-covers) precludes model predictions from being true “Reference 
Conditions” (sensu Bailey et al., 2004).  True Reference Conditions represent the expected 
community in absence of any anthropogenic effect.  Any BIC outside of the Reference Conditions 
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would be considered impacted.  In contrast, present models reflect the BIC that is attainable given 
potential disruptions on the landscape that may be mine-related (i.e., converting natural habitats 
to open lands with exposed rocks during mining) and instream habitat (either modified through 
straightening/armouring/sedimentation or natural).  Benthic invertebrate community metrics within 
prediction intervals at mine-exposed areas do not definitively reflect conditions unimpacted 
by mining.  There is the potential for some local and land-cover predictors (e.g., substrate size 
and percent land-cover) to reflect mining impacts in model predictions.  Therefore, when an 
observed BIC community is within the prediction interval of the model, it suggests the community 
is not being affected beyond what is expected based on the disturbances at the local and 
landscape level.  As a result, additional information may be required for interpreting the condition 
of BIC at mine-exposed areas that are within prediction intervals but deviate from expectations 
based on regional normal ranges, temporal changes (i.e., observed BIC endpoints and/or model 
predictions changing over time), or other expert knowledge.  When the model’s prediction 
intervals are outside the regional normal ranges, or are changing over time, local habitat effects 
are important in structuring the benthic community at those sites.  These changes may be natural 
(the erosional nature of lotic ecosystems means they are dynamic, and can change over time), or 
due to anthropogenic effects (e.g., channel armouring, sedimentation, etc.).   
Prediction intervals at some monitoring areas are higher or lower than might be expected 
(Thompson Creek [RG_THCK], Greenhills Creek [RG_GHCKD], Fish Pond Creek [RG_FC1], and 
Corbin Creek [RG_CORCK]).  These streams are outside the ranges of habitat predictors used 
to develop the predictive models and should be interpreted with caution.  These tributaries have 
combinations of predictors that are beyond what are found in reference areas.  Thompson Creek, 
Greenhills Creek, and Fish Pond Creek all have watersheds with very low slopes (between 2-4 
Standard Deviations [SD] below the reference mean).  Since slope is the strongest predictor for 
abundance, and is negatively related to abundance, low slope results in a high predicted 
abundance.  Corbin Creek was especially unusual in 2019 relative to previous years with a high 
degree of calcification of the stream bed.  This resulted in highly skewed substrate size measures 
affecting model predictions.  Thompson Creek is also unusual since the gradient at the station is 
quite high relative to reference areas (more than 2SD above the reference mean), while the overall 
watershed gradient is quite low (more than 2SD below the reference mean).  
Other than the above-mentioned sites, models developed for the Elk Valley adequately predict 
BIC endpoints at reference areas while avoiding the issue of overfitting to the training data.  Model 
predictions for mine-exposed areas represent the best attainable BIC endpoints given local and 
landscape predictors.  These predictions serve as site-specific normal ranges which control for 
habitat to support monitoring of water quality in the Elk Valley through Teck Coal’s surface water 
monitoring program (Teck 2020).  
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Figure 1:  Measures of Abundance (# of Individuals) Model Performance with Varying Numbers of
Predictors, RAEMP, September 2012 to 2019

Notes: Gray lines are mean performance measures from 30−fold cross−validation. One quarter of reference sites
in each cross−validation replicate was held out of model building for validation. Solid black line indicates the
mean of mean cross−validation replicates. The vertical dashed line indicates the final selected model size. Model performance 
measured on reference data not used in model building.
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Figure 2: Measures of Richness (# of Taxa) Model Performance with Varying Numbers of
Predictors, RAEMP, September 2012 to 2019

Notes: Gray lines are mean performance measures from 30−fold cross−validation. One quarter of reference sites in 
each cross−validation replicate was held out of model building for validation. Solid black line indicates the mean of 
mean cross−validation replicates. The vertical dashed line indicates the final selected model size. Model performance 
measured on reference data not used in model building.
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Figure 3: Measures of % EPT Model Performance with Varying Numbers of Predictors, RAEMP,
September 2012 to 2019

Notes: Gray lines are mean performance measures from 30−fold cross−validation. One quarter of reference sites
in each cross−validation replicate was held out of model building for validation. Solid black line indicates the
mean of mean cross−validation replicates. The vertical dashed line indicates the final selected model size. Model 
performance measured on reference data not used in model building.
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Figure 4: Measures of % Ephemeroptera Model Performance with Varying Numbers of Predictors,
RAEMP, September 2012 to 2019

Notes: Gray lines are mean performance measures from 30−fold cross−validation. One quarter of reference sites
in each cross−validation replicate was held out of model building for validation. Solid black line indicates the
mean of mean cross−validation replicates. The vertical dashed line indicates the final selected model size. Model performance 
measured on reference data not used in model building.
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Figure 5: Heatmap of the Frequency of Predictors selected for the Abundance (# of 
Individuals) Model, RAEMP, September 2012 to 2019

Notes: Shading indicates percent of models of all sizes which contained particular pairs of predictors.
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Figure 6: Heatmap of the Frequency of Predictors selected for the Richness (# of Taxa) Model, 
RAEMP, September 2012 to 2019

Notes: Shading indicates percent of models of all sizes which contained particular pairs of predictors.
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Figure 7: Heatmap of the Frequency of Predictors selected for the % EPT Model, RAEMP, 
September 2012 to 2019

Notes: Shading indicates percent of models of all sizes which contained particular pairs of predictors.
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Figure 8: Heatmap of the Frequency of Predictors selected for the % Ephemeroptera Model, 
RAEMP, September 2012 to 2019

Notes: Shading indicates percent of models of all sizes which contained particular pairs of predictors.
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Figure 10: Histograms of Habitat Variables used for Predictive Models, RAEMP, September 2012
to 2019
Notes: X-axis represents the range of predictor variables in the dataset after transformation and scaling by
subtracting reference area means and dividing by reference area standard deviation. Bar height represents the
frequencey of variable occurence at different values of X
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Figure 11: Scatterplots of Principal Component Axis Scores for Habitat Predictors used in
Abundance (# of Individuals) Predictive Models for Reference Areas, RAEMP, September 2012 to
2019
Notes: Top plot shows all reference (green polygon) and mine−exposed (blue polygon) samples, with arrows pointing 
towards increasing values of predictor variables. The bottom plot labels reference area means with the station
names.
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Figure 12: Scatterplots of Principal Component Axis Scores for Habitat Predictors used in Abundance (# of Individuals) 
Predictive Models for Mine−Exposed and Reference Areas by Management Unit, RAEMP, September 2012 to 2019

Notes: Plots label centroids with the station names. Green polygon represents the extant of all reference areas. Vectors as in Figure 11.
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Figure 13: Scatterplots of Principal Component Axis Scores for Habitat Predictors used in
Richness (# of Taxa) Predictive Models for Reference Areas, RAEMP, September 2012 to 2019

Notes: Top plot shows all reference (green polygon) and mine−exposed (blue polygon) samples, with arrows pointing 
towards increasing values of predictor variables. The bottom plot labels reference area means with the station
names.
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Figure 14: Scatterplots of Principal Component Axis Scores for Habitat Predictors used in Richness (# of Taxa) Predictive Models 
for Mine−Exposed and Reference Areas by Management Unit, RAEMP, September 2012 to 2019

Notes: Plots label centroids with the station names. Green polygon represents the extant of all reference areas. Vectors as in Figure 13.
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Figure 15: Scatterplots of Principal Component Axis Scores for Habitat Predictors used in %
EPT Predictive Models for Reference Areas, RAEMP, September 2012 to 2019

Notes: Top plot shows all reference (green polygon) and mine−exposed (blue polygon) samples, with arrows pointing 
towards increasing values of predictor variables. The bottom plot labels reference area means with the station
names.
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Figure 16: Scatterplots of Principal Component Axis Scores for Habitat Predictors used in % EPT Predictive Models for Mine− 
Exposed and Reference Areas by Management Unit, RAEMP, September 2012 to 2019

Notes: Plots label centroids with the station names. Green polygon represents the extant of all reference areas. Vectors as in Figure 15.
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Figure 17: Scatterplots of Principal Component Axis Scores for Habitat Predictors used in %
Ephemeroptera Predictive Models for Reference Areas, RAEMP, September 2012 to 2019

Notes: Top plot shows all reference (green polygon) and mine−exposed (blue polygon) samples, with arrows pointing 
towards increasing values of predictor variables. The bottom plot labels reference area means with the station
names.



●
●
●

●
● ●

●● ●

●

●

● ●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●● ●
●

●
●

●
●● ●●

●
●

●

●

●

●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●●●●

●

●

●

●●●

●

●●
●

●

●
●

●

●

●

●

●
●

●

●
●

●

●
●

●●●
●

●

●●

●

●
●

●

●

● ●
●

●

●
●●

●
●

● ●

●

●

●

●● ●

●

●
●

●

●
●

●

●

●

● ●●

●

●

●

●

●
●

●
●

●

●●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●●
●

●
●

●●●

●

●

●
●

●

●

●

●

●

●●

●●●

●
●

● ●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●RG_CHCK

RG_CLODE

RG_DC1

RG_DCDSRG_EWCK

RG_FC1

RG_FO22

RG_FO26
RG_FOBCP

RG_FOBKS

RG_FOBSC

RG_FODGH
RG_FODHE

RG_FODNGD

RG_FODPO

RG_FOUEW
RG_FOUKI

RG_FOUNGD

RG_FOUSH

RG_FRB

RG_FRCP1SW

RG_FRUPO

RG_FRUS

RG_GHCKD

RG_GHCKU

RG_HENFO

RG_HENUP
RG_KICK

RG_MP1

RG_NGD1RG_POCK

RG_SWCK
−1

0

1

2

3

−2 −1 0
PC1 (40.6%)

P
C

2 
(2

3.
9%

)
Management Unit 1

●●●

●

● ●
●●

●

● ●
●

●

●

● ●●

●

●●

●●

●

●

●

●

●

● ● ●

●

●

●

●
●

●

●●

●

●

●

●

●●

●

●

●●●●●
●

●
●

●●

●

●

●●●

●

●

●

●

●●●●●

●

●● ●●●

●

●●●

● ●●
●● ●●

●

●

● ●

●

● ●

●
●●

●

●● ●

●
●

●

●
●

●

●
●

● ●

●

●●

●

●

●

● ●

●

●
●●

●
●

●

●

●

●●
● ●

●

●

●

●

●

●
● ●●●

●

●●

●
●

●
● ●●●

●

●

●●
●

●

●●
●

●●

●●●

●●●

●
●

●
● ●

●

●

●

●●● ●●●●
●●

●

●

●

●
●

●
●

●

●●●

●

●

●

●

●

●

● ●●

●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●●

●

●

●

●●

●

●

●
●●

●

●

● ●

●

●

●●

●

●●

●

●

●

●

RG_CHCK

RG_CLODE

RG_DC1

RG_DCDS
RG_EWCK

RG_FC1

RG_FO22 RG_FO26

RG_FOBCP RG_FOBKSRG_FOBSC

RG_FODGH

RG_FODHE

RG_FODNGD

RG_FODPO

RG_FOUEW

RG_FOUKI

RG_FOUNGD

RG_FOUSH

RG_FRB

RG_FRCP1SW

RG_FRUPO

RG_FRUS

RG_GHCKDRG_GHCKU

RG_HENFORG_HENUP

RG_KICK
RG_MP1

RG_NGD1
RG_POCK

RG_SWCK

−1

0

1

−2 −1 0
PC1 (40.6%)

P
C

3 
(2

2.
2%

)

Management Unit 1

●

●

●

●
●

●

●●●

●

●●●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●
●

●

●●

●

●

●●●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●●

LC_GRCK

RG_FO23

RG_FO9

RG_FRUL

RG_LCUT RG_LI24

RG_LI8

RG_LIDCOM

RG_LIDSLRG_LILC3

RG_LISP24 RG_SLINE

0

1

2

−2 −1 0
PC1 (40.6%)

P
C

2 
(2

3.
9%

)

Management Unit 2

●

● ●

●
●
●

●●●
●

●●●● ●

●

●
●

●

●
●

●
●

●
●

●
●

●
● ●●

●

● ●

●
●●

●

●

●
●

●
●

●

●

●
● ●●

●●●

●
●

●
●

● ●
●

●

●

●
●

●
●●●●

●

●●●
● ●

●
●

●

●●●
●

●
●

●●
●● ●

●

●

●

●

●

●

●

●●

●

●

●

●

●●
●

● ●●●

LC_GRCK

RG_FO23RG_FO9

RG_FRUL

RG_LCUT RG_LI24

RG_LI8

RG_LIDCOM

RG_LIDSL

RG_LILC3 RG_LISP24

RG_SLINE

−1

0

1

−2 −1 0
PC1 (40.6%)

P
C

3 
(2

2.
2%

)

Management Unit 2

●

●

●
●●

●

●
●●

●
●

●
●

●

●

●

●
●●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●
●●

●
●

●
● ●

RG_EL20

RG_ELDEL
RG_ELUEL

RG_ELUFO

RG_ELUGH

RG_THCK

RG_UCWER
RG_WOCK

−1

0

1

2

−2 −1 0
PC1 (40.6%)

P
C

2 
(2

3.
9%

)

Management Unit 3

●
●

●●
●

●

●

●
●

●

●

●

●●

●

● ●
●●● ●

●●●
●

●
●●

●
●

●
●●
● ●

●
●

●●
●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●RG_EL20

RG_ELDEL

RG_ELUEL

RG_ELUFORG_ELUGH

RG_THCK

RG_UCWER

RG_WOCK

−1

0

1

−2 −1 0
PC1 (40.6%)

P
C

3 
(2

2.
2%

)

Management Unit 3

●
●●

● ●
●

●

●

●
●●●

●
● ●
●
●

●

●●●

●●

●
●

●

●

●

● ●●●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●●

● ●

●●

●

●

●

● ●●●
●

●

●

●

●
●

●
● ●

● ●
●

●
●
●

●●●
● ●

●

●
●●

●

●

●
●

●●●
●●●●

●

●● ● ●
●●● ●●●●

●●
● ●

●●
●

●

●●

●

●
●

●
● ●

●

● ●

●
●

●

●●

●
●

●
●

●●

●

●
●●

● ●● ●

●

● ● ●●
● ●
●

●
●●

●

●

●
●

●
● ●

●

●

● ●●

●
●

●
●
●

●
●

●●

●●●
●

●●

●

● ●

●
●

RG_AGCK

RG_AL4

RG_ALUSM

RG_BACKRG_BOCK

RG_CORCKRG_EL19

RG_ELDGR

RG_ELUSP

RG_ERCK

RG_GATE RG_GRCK

RG_GRDS

RG_GRUHA

RG_HACKDS

RG_HACKUSRG_LE1

RG_MI2

RG_MI25

RG_MI3

RG_MI5

RG_MICOMP

RG_MIDAG RG_MIDBO

RG_MIDCO
RG_MIDER

RG_MIDGA

RG_MIUCO

RG_MIULE

RG_OCNM

0.0

2.5

5.0

7.5

−2 −1 0 1 2
PC1 (40.6%)

P
C

2 
(2

3.
9%

)

Management Unit 4

●

●

●
●

●

●

● ●

●

●

●

●

●
●

●

●●

●●
●

●

●
●

●

●

● ●

●

●

●

●●

●

●●
●

●

●

●
●

● ●● ●●
●

●
●

●●

●●

●
●

●
●

●

●●

●

●

●
●●

●

●

●

●
●

●

●
●

●

●

●●

●
● ●

●●
●

●●

●
●

●●

●
●●

●●
●

●

●●●
●

●

●

●

●

●●●

●●●

●●

●

●

●

●

● ●
●

●
●

●

●

●

●

●
●

●

●

● ●
●

●

●

●

●

●
●

●
●●● ●●

●

●

●

●

●

●

●

●

●●

●

●

● ●

●●
●

●

● ● ●●

●
●

●

●

●● ●
●

●

●
● ●

●

●

●

●●
●

●
●

●
●●

● ●

●

RG_AGCK

RG_AL4

RG_ALUSM

RG_BACK

RG_BOCK

RG_CORCK

RG_EL19

RG_ELDGR

RG_ELUSP

RG_ERCK

RG_GATE

RG_GRCK

RG_GRDS

RG_GRUHA

RG_HACKDS

RG_HACKUS

RG_LE1

RG_MI2

RG_MI25

RG_MI3

RG_MI5

RG_MICOMP

RG_MIDAG

RG_MIDBO

RG_MIDCO

RG_MIDER

RG_MIDGA

RG_MIUCO
RG_MIULE

RG_OCNM

−1

0

1

−2 −1 0 1 2
PC1 (40.6%)

P
C

3 
(2

2.
2%

)

Management Unit 4

●●●

●

●
●

●

●

● ●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●●

●

RG_EL1

RG_ELDFE

RG_ELELKO

RG_ELH93RG_ELUFE

RG_MCCR

RG_WWRL

RG_WWRU

0

1

2

−2 −1 0
PC1 (40.6%)

P
C

2 
(2

3.
9%

)

Management Unit 5

●●●

●●

●

●●
●

●
●●

●●

●

●

●

●

●

●●
●

●●

●
●

●
●

●

●

●
●●

●
●

●●●
●

●
●

●

● ●●●●

●

●●

●
●

●

●
●

●●
●

●

●

RG_EL1

RG_ELDFE
RG_ELELKO

RG_ELH93

RG_ELUFE

RG_MCCR
RG_WWRL

RG_WWRU

−1

0

1

−2 −1 0
PC1 (40.6%)

P
C

3 
(2

2.
2%

)

Management Unit 5

Figure 18: Scatterplots of Principal Component Axis Scores for Habitat Predictors used in % Ephemeroptera Predictive Models for 
Mine−Exposed and Reference Areas by Management Unit, RAEMP, September 2012 to 2019

Notes: Plots label centroids with the station names. Green polygon represents the extant of all reference areas. Vectors as in Figure 17.
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Figure 19: Scatterplots of Observed and Predicted Abundance (# of Individuals) Values for RAEMP Area Locations in Management 
Units 1 to 5, RAEMP, September 2012 to 2019.

Notes: Cross validation R2: 0.289. X− and y−axis shown on log10−transformed scale.
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Figure 20:  Scatterplots of Observed and Predicted Richness (# of Taxa) Values for RAEMP Area Locations in Management Units 1 to 
5, RAEMP, September 2012 to 2019.

Notes: Cross validation R2: 0.244. X− and y−axis shown on untransformed scale.
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Figure 21:  Scatterplots of Observed and Predicted % EPT Values for RAEMP Area Locations in Management Units 1 to 5, RAEMP, 
September 2012 to 2019.

Notes: Cross validation R2: 0.198. X− and y−axis shown on logit−transformed scale.
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Figure 22:  Scatterplots of Observed and Predicted EPT Abundance Values for RAEMP Area Locations in Management Units 1 to 5, 
RAEMP, September 2012 to 2019.

Notes: Predicted value is the product of Total Abundance and Percent EPT (cross validated R2: 0.289 and 0.198 respectively). X− and y−axis shown on log10− 
transformed scale.
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Figure 23:  Scatterplots of Observed and Predicted % Ephemeroptera Values for RAEMP Area Locations in Management Units 1 to 5, 
RAEMP, September 2012 to 2019.

Notes: Cross validation R2: 0.295. X− and y−axis shown on logit−transformed scale.
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Figure 24:  Scatterplots of Observed and Predicted Ephemeroptera Abundance Values for RAEMP Area Locations in Management Units 1 
to 5, RAEMP, September 2012 to 2019.

Notes: Predicted value is the product of Total Abundance and Percent Ephemeroptera (cross validated R2: 0.289 and 0.295 respectively). X− and y−axis shown on
log10−transformed scale.
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Table 1:  Habitat Model Parameters and Coefficients

Bankfull Wetted Depth (cm) - - - - - -
Bankfull Width (m) log10 X 0.00374 - - -
Wetted Width (m) - - - - - -
Mean Depth (cm) none X -0.119 - - -

Mean Velocity (m/s) log10 X -0.0587 - - -0.109
Substrate Size - Mean log10 X - - - -
Substrate Size - SD log10 X - - 0.0933 -

D16 none X 0.0154 - - -
D50 - - - - - -
D84 none X - -0.190 - -0.161

Sorting Index none X - - - -
Mean Embeddedness none X - - - -

Easting - - - - - -
Northing - - - - - -

Stream order - - - - - -
Station elevation (m) - - - - - -
Source elevation (m) X 0.293 0.0689 0.122 0.192

Area of catchment  > 30% 

slope (m2)
- - - - - -

Percentage of catchment > 
30% slope (%)

none X -0.641 - 0.191 -

Percentage of catchment < 
30% slope (%)

- - - - - -

Station gradient (%) GIS log10(x+1) X 0.306 - - -
Distance to source (m) - - - - - -

Stream density of watershed 
(Total stream length in 

watershed / area of watershed) 

(km/km2)

log10 X 0.349 -0.187 - -

Average upstream gradient 
from station to source

- - - - - -

Watershed area (m2) log10 X -0.555 - - -
Watershed perimeter (m) - - - - - -

Watershed stream length (m) - - - - - -
Broadleaf Dense
Broadleaf Open

Coniferous Dense
Coniferous Open

Coniferous Sparse
Mixedwood Open

Shrub low
Shrub tall

Annual Cropland
Perennial Cropland and 

Pasture
Grassland

Herb
Water

Wetland - Herb
Wetland - Shrub

Snow/Ice
Exposed land
Rock/Rubble

Negative parameter coefficients. 
Positive parameter coefficients.

log10(x+1)

-

log10(x+1)

Transformation
Included In Model 

Selection

X

X

-

X

Attribute

Forest 
Cover

-

Substrate

Habitat

log10(x+1)

RichnessAbundance

Field 
Cover

GIS

GIS 
Landcover

Other 
Cover

Wetland 
Cover

% E

-- -

-0.287- -0.215

% EPT

-

-0.4780.0280 0.428-

-- -



Full Model

R2
marginal

b Measure Mean SD

R2 0.289 0.235

MAEc 0.446 0.270

RMSEd 0.530 0.289

R2 0.244 0.217

MAEc 0.265 0.103

RMSEd 0.328 0.120

R2 0.198 0.210

MAEc 0.256 0.180

RMSEd 0.314 0.221

R2 0.295 0.249

MAEc 0.261 0.124

RMSEd 0.316 0.140

Notes: EPT: Ephemeroptera, Plecoptera, Trichoptera.

c Mean Absolute Error (MAE) of transformed and scaled residuals (MAE < 1 
means the difference between the observed and predicted values for new data 
is less than 1 SD).
d Root Mean Square Error (RMSE) is the standard deviation of transformed 
and scaled residuals.

% EPT

% Ephemeroptera

0.128

0.290

Endpoint

a Reference data were split into training and testing sets (3/4 and 1/4 of total 
dataset, 10,000 replicates) keeping replicate samples from individual sites 
together. 
b Marginal R2 represents the variance explained by the fixed effects alone.

Cross-Validationa

Table 2: Performance Measures of Final Predictive Models

Abundance (# of 
individuals)

Richness (# of taxa)

0.373

0.290



Table 3:  Summary of RAEMP Monitoring Areas, September, 2017 to 2019    

T RG_HENUP Henretta Cr., u/s FRO 655893 5567697
M RG_FO26 Fording R. u/s Henretta Cr. and FRO 653064 5569601

FR_FC1 Fish Pond Cr. near mouth 650911 5564696
RG_CLODE Clode Cr. near mouth 650871 5564287
RG_KICK Kilmarnock Cr. near mouth (d/s of rock drain) 652878 5559847
LC_DCDS Dry Cr. d/s sedimentation ponds 657713 5542177
LC_DC1 Dry Cr. near mouth 656441 5544727

RG_GHCKD Greenhills Cr. d/s sediment pond 653537 5545602
RG_FODHE Fording R. d/s Henretta Cr. 651305 5565503

RG_FOUNGD Fording R. u/s North Greenhills Diversion 650864 5563525

RG_FODNGD
Fording R. d/s Lake Mountain Cr./ North Greenhills 
Diversion

650883 5563190

RG_MP1 Fording R. d/s Multiplate Culvert 651158 5562442
RG_FOUSH Fording R. u/s Shandley Cr. 650863 5560970
RG_FOUKI Fording R. u/s Kilmarnock Cr. 651861 5559872

RG_FOBKS
Fording R. at Fording R. bridge, d/s Kilmarnock & u/s 
Swift Cr.

652065 5558691

RG_FOBSC Fording R. d/s Swift Cr., u/s Cataract Cr. 652342 5558207
RG_FOBCP Fording R. d/s Cataract Cr., u/s Porter Cr. 652846 5557174

RG_FRCP1SW Fording R. 1 km southwest of Compliance Point 653387 5556201
RG_FRUPO Fording R. u/s Porter Cr. 653753 5556042
RG_FODPO Fording R. d/s Porter Cr., u/s Chauncey Cr. 653877 5555083
RG_FO22 Fording R. u/s Chauncey Cr. 654841 5553523

RG_FOUEW Fording R. d/s Chauncey Cr., u/s Ewin Cr. 656363 5551875
LC_FRUS Fording R. u/s Dry Cr. 656307 5545255

LC_FRB Fording R. d/s Dry Cr., u/s GHO at Fording R. Bridge 655522 5543915

RG_FODGH Fording R. d/s GHO and Greenhills Cr. 652942 5545635
RG_LI24 Tornado Cr. u/s LCO 661968 5538259

RG_SLINE South Line Cr. u/s Line Cr. and LCO 660980 5531449
LC_GRCK Grace Cr. lower Cr. 654283 5540738

RG_LCUT
Line Cr. d/s rock drain, u/s West Line Cr. and AWTF 
outfall

660114 5532140

RG_LILC3 Line Cr. d/s West Line Cr. and AWTF outfall 659911 5531818

RG_LISP24
Line Cr. d/s of LC_WTF_OUT, approx. 50m d/s of 
contingency pond discharge

659902 5531445

RG_LIDSL Line Cr. d/s South Line Cr. 659294 5530583
RG_LIDCOM Line Cr. Line Cr. d/s of the compliance point 658184 5529814

RG_LI8 Line Cr. Line Cr. canyon 655651 5528828
RG_FRUL Fording R. d/s Grace Cr., u/s Line Cr. 654530 5530162
RG_FO23 Fording R. d/s Line Cr. 652995 5528937

T RG_UCWER Unnamed creek west side Elk R. 646705 5554528
M RG_ELUGH Elk R. u/s Branch Cr. and GHO 646561 5557474

GH_ERSC4 Elk R. side channel u/s of Wolfram Cr. 648092 5552589

GH_ER1A Elk R. side channel d/s of Wolfram Cr., u/s of wetland 648382 5551534

RG_ERSC5 Elk R. side channel d/s of Wolfram Cr., u/s of wetland 648275 5550608

RG_GH-SCW3
Oulet of Reach 2 in the Elk R. side channel downstream 
of Thompson Cr.

648332 5550166

RG_SCDTC Elk R. side channel d/s of Thompson Cr. 648226 5549603
GH_ERSC2 Elk R. side channel d/s of Thompson Cr. 648275 5550608
RG_THCK Thompson Cr. lower Cr. 648596 5550237
RG_EL20 Elk R. d/s Thompson Cr. and GHO 649146 5548514

RG_ELUEL Elk R. d/s GHO, u/s Fording R. and u/s Boivin Cr. 649097 5544766
RG_AGCK Andy Good Cr., u/s CMO 667551 5488669
RG_LE1 Leach Cr. near mouth 659635 5494108

RG_ALUSM Alexander Cr. near bend to west 663482 5502718
M RG_MI25 Michel Cr. u/s CMO 668209 5482832

RG_HACKUS Harmer Cr. u/s from Harmer Pond 658180 5520996
RG_HACKDS Harmer Cr. dam/spillway at d/s end of Harmer Pond 656969 5522171

RG_GRDS Grave Cr. near mouth at Elk R. 654077 5523402
RG_BACK Balmer Cr. at CFI Road 653053 5517428

M RG_EL19 Elk R. d/s Fording R., u/s Grave Cr.. 653146 5525824
RG_CORCK Corbin Cr. near mouth and d/s CMO 668563 5487395
RG_ERCK Erickson Cr. near mouth 659909 5505172
RG_GATE Gate Cr. u/s settling pond 655654 5509261
RG_BOCK d/s Bodie Pond 655536 5509605
RG_MIUCO Michel Cr. u/s Corbin Cr. 668203 5486653
RG_MIDCO Michel Cr. d/s Corbin Cr., u/s Andy Good Cr. 667757 5487611
RG_MIDAG Michel Cr. d/s Andy Good Cr. 665262 5489400
RG_MIULE Michel Cr. u/s Leach Cr. 660503 5493048

RG_MI5 Michel Cr. u/s Wheeler Cr. 659497 5496573
RG_MI3 Michel Cr. u/s Erickson Cr. 660032 5505022

RG_MIDER Michel Cr. d/s Erickson Cr. 659482 5505234
RG_MIDGA Michel Cr. d/s Gate Cr. 655565 5509332
RG_MIDBO Michel Cr. d/s Bodie Cr. 655194 5509803

RG_MICOMP Michel Cr. lower Michel Compliance 654367 5510857
RG_MI2 Michel Cr.  d/s EVO and Aqueduct Cr. 653672 5511222

Reference T RG_WWRL Lower Wigwam R. 646103 5458850
RG_EL1 Elk R.  d/s Sparwood & Michel Cr., d/s EV_ER1 651657 5508511

RG_ELDFE Elk R. d/s Fernie 640097 5479596
RG_ELELKO Elk R. u/s Elko 639433 5463291

RG_ELH93 Elk R. u/s Hwy 93 bridge and Elk R. mouth at Koocanusa 633578 5449043
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EXECUTIVE SUMMARY 

The Elk River watershed is located in the southeast corner of British Columbia (BC).  The Elk 

River flows southwesterly from its headwaters at the Elk Lakes near the continental divide to 

Koocanusa Reservoir at the Canada/United States border.  Teck Coal Limited (Teck) operates 

four metallurgical coal mines in the Elk River watershed: Fording River Operation (FRO), 

Greenhills Operation (GHO), Line Creek Operation (LCO), and Elkview Operation (EVO). 

Teck also owns the Coal Mountain Operation (CMO), which is no longer operating and is in care 

and maintenance.  To support sustainable mining and protect aquatic health, human health, and 

groundwater within the Elk River watershed and the Canadian portion of Koocanusa Reservoir, 

the Elk Valley Water Quality Plan (EVWQP) was developed.  In 2014, Permit 107517 was issued 

to Teck under the BC Environmental Management Act to support the EVWQP.  Teck’s Regional 

Aquatic Effects Monitoring Program (RAEMP) is a requirement of Permit 107517.  The Lentic 

Area Supporting Study, which is the subject of this report, is a supporting study under the RAEMP. 

The objectives of the Lentic Area Supporting Study were to understand lentic habitat use by 

aquatic-dependent organisms and characterize relationships between exposure to mine-related 

constituents and effects to organisms that use lentic habitats.  The Lentic Area Supporting Study 

supports the selection of lentic areas for ongoing monitoring as part of the RAEMP, which in turn 

informs future management.  The Lentic Area Supporting Study also supports the RAEMP by 

informing selection of biological assessment and measurement endpoints, supporting 

assessments of mine-related effects to aquatic ecosystems, and supporting the evaluation of 

trends relative to expectations established in Permit 107517. 

The Lentic Area Supporting Study was completed over two years; preliminary surveys were 

completed in 2018 and additional surveys were completed in 2019.  Monitoring data from other 

supporting studies were incorporated, as applicable, to support the evaluation of conditions within 

lentic areas.  This report includes assessments of lentic habitat use by amphibians, aquatic and 

aquatic-dependent birds, and fish; longnose sucker population characteristics; amphibian, bird, 

fish, and benthic invertebrate tissue chemistry; lentic habitat characteristics, and water and 

sediment quality.  The outcomes of the analyses related to these study components are 

summarized below and are followed by a brief summary of the integrated analysis of conditions 

within lentic areas located in Management Units (MUs) 1 to 5. 

Amphibians 

Columbia spotted frog, western toad, long-toed salamander, and wood frog, which were 

documented in the Elk River watershed historically, were detected at reference and mine-exposed 

lentic habitats in 2018 and 2019.  Pacific chorus frog, which were not observed in the Elk River 
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watershed prior to 2018, were also detected in 2018 and 2019.  The surveys completed in support 

of the Lentic Area Supporting Study provided an indication of which lentic areas were used as 

breeding habitats and which areas were used by species at risk, specifically western toad.  

The survey results also suggested that the occurrence and distribution of amphibians in the Elk 

River watershed are influenced by a number of factors unrelated or in addition to mining, such as 

predation, habitat quality and connectivity, and the manner in which the species’ ranges overlap 

the study area.  These factors, as well as the sensitivity of successful detections of amphibian 

species to survey timing and approach, confound the determination of mine-related effects to 

amphibian occurrence and distributions.  It is therefore recommended that the existing dataset be 

used to complete additional analyses to determine which factors, including level of 

mine-exposure, have the greatest influence on amphibian occurrence and distribution prior to 

studies of this type being used to assess mine-related effects.    

Most amphibian eggs collected in 2018 and 2019 had concentrations less than the upper 

boundary of the reference area normal range (i.e., 9.61 micrograms per gram dry weight 

[µg/g dw]), and none of the amphibian egg samples had selenium concentrations greater than the 

preliminary Level 1 Benchmark of 45 µg/g dw.  The highest selenium concentrations in amphibian 

eggs were generally observed at mine-exposed lentic areas along the Elk River in MU4, between 

the Fording River and Michel Creek mouths.  In some cases, selenium concentrations in 

amphibian eggs, benthic invertebrate tissues, and water were indicative of localized selenium 

exposure; however, there was also variability in selenium concentrations between individual egg 

masses laid in a given lentic area.  High variability in egg selenium concentrations within lentic 

areas is likely attributed to the migration of females between overwintering and spawning areas 

and associated differences in the selenium content of dietary items from these different habitats.   

Aquatic and Aquatic-dependent Birds 

Forty-five aquatic and aquatic-dependent bird species were observed during the June 2018 and 

2019 surveys, including five species at risk:  American bittern, bank swallow, barn swallow, 

California gull, and great blue heron.  Common yellowthroat, northern waterthrush, and 

red-winged blackbird were the most commonly-encountered species.  Availability of woody 

vegetation and/or aquatic vegetation typically used for nest building and/or cover appeared to be 

among the factors influencing species presence/absence and diversity.  Other factors included 

lentic area size and sub-type (e.g., mineral wetlands, oxbows).  As expected at the outset of the 

Lentic Area Supporting Study, results of the bird surveys were useful for identifying potential 

sentinel species or habitats used by species at risk.  However, the confounding influences of 

habitat type, lentic area size, and vegetation type, among others, make interpreting mine-related 

effects to bird species distributions, diversity, and abundance challenging.  As such, the bird 
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survey results do not necessarily support direct quantification of mine-related effects to aquatic 

and aquatic-dependent birds.  

Selenium concentrations were measured in red-winged blackbird, spotted sandpiper, and tree 

swallow eggs from reference and mine-exposed lentic areas.  These species were targeted for 

egg sampling because they are abundant and well-distributed at lentic areas throughout the Elk 

River watershed, have a propensity to feed close to their nest sites, and consume diets primarily 

composed of aquatic invertebrates during the breeding season.  Selenium concentrations in eggs 

from mine-exposed lentic areas were generally elevated relative to the upper boundary of the 

reference area normal range (i.e., 5.19 µg/g dw) and the 6 µg/g dw BC guideline for selenium 

concentrations in bird eggs.  However, EVWQP Level 1 Benchmarks for reproductive effects to 

birds were rarely exceeded.  Although aquatic and aquatic-dependent birds are not necessarily 

constrained to lentic habitats during the breeding period, the results herein suggest that overall, 

selenium concentrations in bird eggs typically reflected exposure within the lentic area where the 

eggs were laid.  Areas with higher selenium concentrations in aquatic and aquatic-dependent bird 

eggs in 2019 generally had elevated selenium concentrations in benthic invertebrates, and to a 

lesser extent, water samples.  Mean selenium concentrations in bird eggs were consistent with 

model predictions. 

Fish 

The 2018 and 2019 fishing efforts provided an indication of which lentic areas are accessible to 

fish and which areas are used by species at risk, specifically bull trout and westslope 

cutthroat trout.  The surveys also helped confirm which lentic areas are used by longnose sucker, 

which were assessed for population and tissue chemistry endpoints, based on their widespread 

distribution in the Elk River watershed and relative abundance in lentic areas.  Few fish species, 

including longnose sucker, were captured from within-watershed reference areas that were fished 

in 2018 or 2019.   

Some differences in endpoints related to recruitment, survival, growth, and energy storage were 

identified for young-of-the-year (YOY) and non-YOY longnose sucker.  Non-YOY longnose sucker 

captured from mine-exposed areas in May 2019 had greater condition, on average, than fish from 

the reference area in the Flathead River watershed.  Young-of-the-year (YOY) longnose sucker 

from mine-exposed areas generally had larger body sizes and were in similar, if not better, 

condition than YOY from reference areas.  Although non-YOY fish captured from some 

mine-exposed lentic areas in MUs 1 to 5 in September 2019 were smaller than reference fish, 

few significant differences in energy stores were identified.  Overall, the proportions of longnose 

sucker with observed abnormalities that were not attributed to physical injury (e.g., from predation 

or fish capture) were low (less than or equal to [≤] 6.5 percent [%]) at most reference and 
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mine-exposed lentic areas.  Otto Ponds (RG_OTTO) and Goddard Marsh (RG_GO13) were the 

exceptions; the incidences of suspected deformities, erosion, lesions, or tumors (DELT) were 

higher (20% and 11%, respectively) relative to other lentic areas.   

Selenium concentrations in muscle and ovaries/eggs of longnose sucker collected from 

mine-exposed lentic areas in MUs 3 to 5 were generally greater than the reference area normal 

range and therefore indicative of mine-exposure.  Concentrations were highest in samples 

from MU4.  All ovary samples from RG_GO13 had selenium concentrations in excess of the 

applicable EVWQP Level 3 Benchmark and ovary samples from RG_AQU1 

(Aqueduct Creek wetland) exceeded the applicable EVWQP Level 2 or Level 3 Benchmarks.  

Mean selenium concentrations in longnose sucker ovaries and eggs from RG_GO13 were also 

elevated relative to predictions based on bioaccumulation and trophic transfer models.  

Mean concentrations for all other lentic areas where fish ovaries/eggs were sampled were within 

the range of model uncertainty.  Areas with higher selenium concentrations in longnose sucker 

muscle and ovaries in 2018 and 2019 generally had elevated selenium concentrations in water 

and benthic invertebrates.  Additionally, for most mine-exposed areas in MU4, selenium 

concentrations in tissues from longnose suckers appeared to reflect the degree of mine-exposure, 

based on specific conductance. 

Benthic Invertebrates 

Benthic invertebrate community sampling was not completed as part of the Lentic Area 

Supporting Study in 2018 and 2019.  Instead, a sediment toxicity supporting study was  initiated 

in 2019 to explore benthic invertebrate community composition and sediment chemistry to inform 

selection of lentic areas for future sediment toxicity testing and implementation of the sediment 

quality triad approach (Golder 2019).  In the event that mine-related effects to benthic invertebrate 

communities are identified based on the sediment toxicity supporting study, additional benthic 

invertebrate community sampling in lentic areas may be warranted.  It was also recognized that 

the variability in lentic habitat types (e.g., ponds versus snyes) and conditions (e.g., vegetation 

types and permanence) among lentic areas would confound interpretation of potential 

mine-related effects in the absence of the data obtained from the sediment toxicity 

supporting study.  

Selenium concentrations in composite-taxa benthic invertebrate samples collected from reference 

and mine-exposed lentic areas frequently exceeded the 4 µg/g dw BC guideline and 

concentrations in samples from mine-exposed areas in MUs 1 and 4 frequently exceeded the 

upper boundary of the reference area normal range (i.e., 16 µg/g dw).  The highest mean 

concentrations observed in 2018 and 2019 were in MU4, at lentic areas distributed along the Elk 

River between the Fording River and Michel Creek mouths; mean concentrations were greater 
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than the EVWQP Level 3 Benchmarks for effects to juvenile fish and effects to growth, 

reproduction, and survival of benthic invertebrates at some areas.  Because the upper boundary 

of the reference area normal range for selenium concentrations in benthic invertebrate tissues 

was elevated relative to EVWQP Level 1 Benchmarks, it is possible that effects to birds, fish, and 

benthic invertebrates may occur even in the absence of mine-influence (i.e., at reference 

lentic areas).  No consistent upward or downward trends in selenium concentrations over time 

were observed for lentic areas having two or more years of data. 

Mean selenium concentrations in benthic invertebrate tissues were generally expected based on 

selenium concentrations measured in water and sediment and were less than the upper prediction 

interval (i.e., within the range of model uncertainty) at most lentic areas.  Exceptions included 

RG_ERW (Elk River wetland), RG_GO13, and RG_SLMICP (Southern Lower Michel 

Creek Pond) in MU4 and RG_EROL (Elk River oxbow) in MU5.   

Lentic Habitat Features 

A variety of lentic habitat types were identified and evaluated in 2018 and 2019.  Lentic habitat 

features were variable and not consistently geographically distributed throughout the Elk 

River watershed.  Lentic habitats evaluated in MU1 were predominantly ponds, shallow-water 

wetlands, marshes, and snyes surrounded by forest and/or mining activities.  Few reference or 

mine-exposed lentic areas were identified in MU2 (i.e., few exist and potential areas were 

identified as inaccessible or lotic).  Reference areas were shallow-water and peatland wetlands 

and the two mine-exposed areas that were monitored in MU2 were lotic in May but became lentic 

by June.  Lentic habitats in MU3 included bogs, swamps, oxbows, and ponds.  A variety of lentic 

habitats, including mineral wetlands, ponds, beaver ponds/impoundments, and side-channels 

were identified in MU4 in 2018 and 2019.  Lentic areas in MU4 were often surrounded by forest, 

as well as commercial land uses (e.g., businesses) and mining activities.  Forest and commercial 

land uses were also common in MU5, where lentic areas were predominantly beaver 

ponds/impoundments, side-channels, and snyes along the Elk River.   

Water Quality 

Lentic areas differ from lotic areas in that they possess little to no flow, an accumulation of fine 

sediments, and emergent and submergent aquatic vegetation.  These characteristics contribute 

to differences in water quality conditions between lentic and lotic habitat types.  For example, 

lentic areas tend to have elevated oxygen demand and longer resident times than lotic 

environments, which may promote the microbial reduction of aqueous selenate and subsequent 

cycling of selenium through sediment-biota pathways.  Lower dissolved oxygen concentrations in 

lentic versus lotic areas may also promote the reduction of nitrate to nitrite and ammonia, both of 
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which are toxic to aquatic biota.  Dissolved oxygen concentrations less than the long-term and 

instantaneous minimum BC WQG were common at lentic areas sampled in 2018 and 2019.   

Overall, reference and mine-exposed lentic areas in MUs 1 to 5 had Water Quality Indices (WQI) 

indicative of good water quality (relative to British Columbia Water Quality Guidelines [BC WQG]).  

General exceptions included aqueous total selenium concentrations, which frequently exceeded 

applicable long-term chronic BC WQG.  Mine-related influences on water quality were evident in 

some lentic areas located downstream from Teck’s mining operations, especially those in close 

proximity to mining activities.  Overall, specific conductance was a useful measure of the level of 

mine-exposure, particularly in MU4.   

Sediment Quality 

Sediment chemistry samples collected from lentic areas in 2018 and 2019 were predominantly 

characterized as silt/clay with ≤20% total organic carbon (TOC).  Concentrations of metals 

(including selenium) and polycyclic aromatic hydrocarbons (PAHs) were generally weakly 

correlated with TOC content and sediment particle size; the strongest correlations were identified 

for concentrations of fluorene, 1-methylnaphthalene, 2-methylnaphthalene, naphthalene, and 

phenanthrene, which increased with increasing TOC, clay, and/or silt content.  Overall sediment 

quality, as indicated by Sediment Quality Indices (SQI), was generally lowest at areas that were 

relatively high on the mine-exposure gradient and in close proximity to mining activities or 

impacted by mining and used as stormwater retention ponds.   

Integrated Data Evaluation 

A total of 230 lentic areas were considered for inclusion in the Lentic Area Supporting Study.  

Of these, 97 were either eliminated at the outset of the first field program in May 2018 due to 

access issues (e.g., RG_RL1 [O’Rourke Lake], which requires helicopter access) or following one 

or more of the subsequent 2018/2019 field surveys because they were lotic, inaccessible, unsafe, 

mine settling ponds, infilled, or dry.  By the conclusion of the 2019 field season, a total of 133 lentic 

areas were considered appropriate for consideration in the Integrated Data Evaluation on the 

basis that they were lentic or semi-lentic, accessible, not mine settling ponds, and remained 

wetted past June.  These 133 lentic areas were carried forward to the Integrated Data Evaluation 

whereby lentic habitat use and exposure risks to biota were evaluated based on species 

observations and comparisons to reference area normal ranges, guidelines, and benchmarks, 

as applicable.   

The objectives of the Integrated Data Evaluation were to present the core results of the Lentic 

Area Supporting Study in a structured framework and provide an integrated interpretation of the 

multiple types of use and chemistry data for lentic areas in a manner that is transparent and will 
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be consistently interpreted.  The Lentic Area Evaluation Tables, which are the foundation of the 

Integrated Data Evaluation, provide a snapshot of lentic habitat use to date and tissue, water, and 

sediment chemistry data collected in 2018 and 2019.  These data are presented in a consistent 

format for each lentic area, allowing for the independent evaluation of each lentic area within 

each MU.  As such, the Lentic Area Evaluation Tables serve as a screening tool for identifying 

high use lentic areas and determining the magnitude of potential exposure risks so that relative 

use and exposure risks can be understood (i.e., are potential exposure risks to amphibian, bird, 

and/or fish receptors greater at lentic area A relative to lentic area B?) and used to inform 

monitoring decisions. 

The overall framework for the Lentic Area Evaluation Tables consists of a numerical rating system 

that is applied to individual use criteria (e.g., “Eggs/chicks present/historically present”) for 

amphibians, aquatic and aquatic-dependent birds, and fish, as well as exposure risk criteria 

(e.g., “Selenium concentrations in bird eggs indicate an exposure risk”) for amphibian, bird, fish, 

and benthic invertebrate tissue, water, and sediment chemistry data.  Although the rating system 

for the Lentic Area Evaluation Tables was developed to align with the existing lotic fish and benthic 

invertebrate Aquatic Data Integration Tools (ADITs) to the extent possible (see below), the 

integration and interpretation of the ratings differ from the ADITs.  In the Lentic Area Evaluation 

Tables, each lentic area received a rating for each use or exposure risk criteria for which data 

were available; use and exposure risk ratings for individual criteria were then averaged to 

calculate overall use and exposure risk ratings for each lentic area.  The overall use and exposure 

risk ratings for individual lentic areas were used in unison to inform recommendations regarding 

selection of lentic areas for inclusion in ongoing or future monitoring (e.g., high use, high exposure 

risk areas were recommended for further monitoring).  This differs from the way data are 

integrated and interpreted in the ADITs, whereby data describing environmental conditions in 

lentic and lotic environments are summarized and interpreted spatially using an area-

based approach.     

Ratings for criteria related to habitat use were maintained between 0 and 1 to standardize among 

criteria for difference receptor groups and, as previously indicated, these ratings were averaged 

to support assignment of an overall use rating (between 0 and 1) to each lentic area.  An overall 

use rating of 0 was indicative of low levels of use by biological receptors, whereas an overall 

rating of 1 was considered indicative of high use.  Overall ratings for each lentic area were 

classified as low (rating ≤ 0.33), moderate (0.33 to 0.66), or high use (>0.66) for ease of discussion 

and to inform the decision-making processes related to ongoing and future monitoring. 

Ratings for water and sediment chemistry were based on the WQI and SQI, respectively, and 

ratings for tissue chemistry-based criteria used the same 0 to 3 scale as the existing ADITs for 
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fish and benthic invertebrates to support future integration of lentic data.  For each lentic area, 

mean selenium concentrations in amphibian, bird, and fish tissues were assigned ratings of 

“0”, “0.5”, “1”, “2”, or “3”, based on whether they were within the reference area normal range, 

greater than the normal range, or greater than the Level 1, 2 or 3 Benchmarks, respectively.  

Because the upper boundary of the normal range for selenium concentrations in benthic 

invertebrate tissues was greater than EVWQP Level 1 Benchmarks, ratings for benthic 

invertebrate tissues were set at “0”, “1”, “1.5”, “2”, and “3”.  These ratings correspond to data 

values that are less than the Level 1 Benchmark, greater than the Level 1 Benchmark, greater 

than the upper boundary of the reference area normal range, greater than the Level 2 Benchmark, 

and greater than the Level 3 Benchmark.   

Exposure risk ratings for individual criteria were averaged to calculate overall exposure risk 

ratings that were used to classify each lentic area as low (rating ≤0.5), moderate (0.5 to 1), or high 

exposure risk (>1) and support identification of lentic areas where the magnitude of potential 

exposure risk is greater relative to other lentic areas.  These bins were delineated such that low 

exposure risk areas were expected to have selenium concentrations in tissues that were generally 

within reference area normal ranges and/or relatively high values for WQI and SQI.  

Moderate exposure risk areas were expected to have tissue selenium concentrations that are 

generally greater than the reference area normal range, but also generally less than EVWQP 

benchmarks, and moderate values for WQI and SQI. High exposure risk ratings (i.e., an overall 

rating >1) suggests that, on average, selenium concentrations in tissues may be above 

concentrations at which effects are likely to occur and/or water and sediment are of relatively 

poor quality.  Again, these bins were used for ease of discussion in the decision-making 

processes related to ongoing monitoring.  

Lentic areas in MUs 1 to 5 were distributed among the low, moderate, or high use classifications 

and lentic areas with sufficient chemistry data to assign an overall exposure risk rating were 

largely classified as either low or high exposure risk.  Ninety-five percent (or 26 of the 32 areas) 

of the total lentic habitat area (square metres [m2]) that was evaluated in MU1 was classified as 

being high or moderate use areas.  Ten mine-exposed areas representing approximately 

42,658 m2 of lentic habitat in MU1 were assigned exposure risk ratings.  Six (or 84% of the 

assessed habitat area) were classified as low exposure risk and 4 (16% of the assessed area) 

were classified as high exposure risk, based on tissue chemistry data and overall water and 

sediment quality.  High exposure risk areas were generally characterized by selenium 

concentrations in bird eggs and benthic invertebrates that exceeded EVWQP Benchmarks, as 

well as lower water and sediment quality indices at some locations.  Reference and mine-exposed 

lentic areas in MU2 were classified as moderate or high use areas, based on habitat 

characteristics and use by biota.  Reference areas were considered low exposure risk for MU2.  
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The single mine-exposed lentic area where chemistry sampling was completed was identified as 

presenting potential exposure risks to biota, based on relatively poor sediment quality.  

Ten reference areas representing 91% of the total reference habitat area assessed in MU3 were 

classified as moderate or high use areas and five mine-exposed areas (94% of the 

assessed area) were high use areas.  All lentic areas in MU3 that were sampled for tissue, water, 

and/or sediment chemistry in 2018 and 2019 were considered low exposure risk, based on 

relatively low selenium concentrations in tissues overall and relatively good water and sediment 

quality at most areas.  Similar to MU3, reference and mine-exposed lentic areas in MU4 were 

primarily considered moderate or high use areas; however, mine-influence was more evident 

in MU4.  Of the 19 mine-exposed lentic areas in MU4 that were assigned exposure risk ratings, 

seven, or approximately 41% of the assessed habitat area, were identified as high exposure risk 

areas and one was identified as posing a potential exposure risk to biota, based on relatively poor 

sediment quality.  Level 1, 2, and 3 selenium benchmarks from the EVWQP were frequently 

exceeded in tissue samples from high exposure risk lentic areas in MU4.  Low, moderate, and 

high use lentic areas were identified in MU5.  Twelve of the 14 lentic areas, or 91% of the 

assessed lentic habitat area, with chemistry data in MU5 were classified as low exposure risk; 

RG_STPD (Stanford Pond) was identified as high exposure risk and one reference area was 

flagged based on poor sediment quality. 
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1 INTRODUCTION 

1.1 Background 

The Elk River watershed is located within the Front and Border Ranges of the Rocky Mountains 

in southeastern British Columbia (BC) (Figure 1.1).  The Elk River flows southwesterly from its 

headwaters at the Elk Lakes, near the continental divide, to Koocanusa Reservoir about 

20 kilometres (km) upstream from the Canada/United States (US) border (Kennedy et al. 2000; 

Swain 2007).  Koocanusa Reservoir was created by damming the Kootenay River at 

Libby, Montana, US, in 1972 (HydroQual 1990). 

The Ktunaxa First Nation has occupied lands in the region for more than 10,000 years 

(KNC 2005); aquatic habitats in the area are culturally important sources of fish and plants.  

The Ktunaxa Territory is divided into traditional land districts historically associated with key actors 

in the Ktunaxa creation story, specific key resources, and specific Ktunaxa individuals or lineages 

that held particular authority and responsibility for stewardship of resources in those areas 

(Robertson 2010). 

Teck Coal Limited (Teck) owns five metallurgical coal mines in the Elk River watershed, four of 

which are currently operating.  These include the Fording River Operation (FRO), 

Greenhills Operation (GHO), Line Creek Operation (LCO), and Elkview Operation (EVO).  

The Coal Mountain Operation (CMO) transitioned to care and maintenance (Figure 1.1).  To allow 

for sustainable mining while also protecting aquatic health, human health, and groundwater, Teck 

worked with First Nations, governments, other stakeholders, and scientists in 2013 and 2014 to 

develop the Elk Valley Water Quality Plan (EVWQP; Teck 2014).  The EVWQP was designed for 

the Elk River watershed and the Canadian portion of Koocanusa Reservoir and divides this area 

into six management units (MUs) based on geographic features, major tributaries and 

hydrodynamic characteristics (Figure 1.2).  Five MUs are in the Elk River watershed; the 

Canadian portion of Koocanusa Reservoir represents the sixth MU. 

Permit 107517 was issued by the BC Ministry of Environment (BCMOE)1 under the BC 

Environmental Management Act to support the EVWQP.  Permit 107517 regulates discharges 

from Teck’s five metallurgical coal mine operations in the Elk River watershed.  Teck’s Regional 

Aquatic Effects Monitoring Program (RAEMP) is a requirement of Permit 107517 and is 

administered by Teck based on advice from an Environmental Monitoring Committee (EMC).  

The EMC consists of representatives from Teck, British Columbia Ministry of Environment and 

 
1 Now the British Columbia Ministry of Environment and Climate Change Strategy (BCMOECCS). 
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Climate Change Strategy (BCMOECCS/ENV2), the Ministry of Energy, Mines, and Petroleum 

Resources, the Ktunaxa Nation Council (KNC), Interior Health Authority, and an 

Independent Scientist.3   

The first comprehensive cycle of monitoring in support of the RAEMP was completed in 2015 

and 2016.  The study design did not include monitoring in lentic areas (Minnow 2015), which 

prompted the initiation of a Lentic Area Supporting Study that would be completed during the next 

RAEMP cycle (i.e., 2018 to 2020; see Section 1.2).  The study design for, and implementation of, 

the 2018 to 2020 RAEMP cycle focused on MUs 1 to 5.  A separate study design was developed 

for Koocanusa Reservoir (in MU6) due to differences in aquatic habitat, receptors, and stressors. 

The final RAEMP report for all monitoring completed in MUs 1 to 6 from 2017 to 2019, including 

the Lentic Area Supporting Study, is due November 30, 2020.  

1.2 Lentic Area Supporting Study 

1.2.1 Objectives 

Lentic habitats represent a relatively small proportion of aquatic habitats in the Elk River 

watershed and include off-channel habitats such as oxbows, wetlands, marshes, ponds, and 

small lakes that have standing or minimally-flowing water and an accumulation of fine sediments 

(Armantrout 1998; IRCL 2008).  The Lentic Area Supporting Study focused on these habitat types 

and the following objectives: 

 to understand the use of lentic areas in the Elk River watershed by

aquatic-dependent organisms (i.e., amphibians, birds, and fish);

 to characterize relationships between exposure to mine-related constituents and potential

effects in aquatic-dependent organisms (i.e., amphibians, birds, and fish) in lentic areas

of the Elk River watershed; and

 to evaluate lentic areas for inclusion in ongoing and future monitoring.

Although the Lentic Area Supporting Study was designed and implemented to be as 

comprehensive as possible, it is not an exhaustive inventory of every lentic environment within 

each MU.  Some lentic areas were inaccessible and could not be evaluated, and it is possible 

other areas exist within the watershed, but were not identified from historical data, aerial imagery, 

or field reconnaissance (see Sections 2.2 and 3.1).   

2 The abbreviation “ENV” is commonly used to refer to representatives from BCMOECSS who participate in the EMC. 
3 Environment and Climate Change Canada (ECCC) has also agreed to provide its perspectives on matters related to 
Permit 107517 and the EMC’s activities on a case-by-case basis when requested by the EMC. To date, the EMC has 

not called on ECCC to participate. 
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Results of the Lentic Area Supporting Study provide the foundation for incorporating lentic area 

monitoring into future cycles of the RAEMP by: 

 informing selection of specific lentic areas and biological assessment and

measurement endpoints;

 supporting the assessment of mine-related effects to aquatic ecosystems in the Elk River

watershed; and

 supporting the evaluation of trends relative to expectations established in Permit 107517

and approved plans for mine development (e.g., Environmental Assessments).

Therefore, the results of the Lentic Area Supporting Study help answer the key questions the 

RAEMP is intended to address, which are currently worded as follows: 

1. Has there been a change in condition since previous monitoring cycles with respect to fish

and benthic invertebrate population/community indicators, water quality, sediment quality,

calcite, and/or tissue selenium concentrations?

2. Were any identified changes unexpected (i.e., inconsistent with model predictions or

general expectations)?4

3. Does the weight of evidence indicate the unexpected changes are mine-related?

4. What does the weight of evidence indicate about current or future5 ecosystem conditions

in each MU and regionally, considering the observed type, magnitude, spatial extent,

and/or rate of change?

Tissue selenium concentrations in amphibians, aquatic and aquatic-dependent birds, fish, and 

benthic invertebrates that use lentic habitats to fulfill one or more lifecycle functions were 

characterized as part of the Lentic Area Supporting Study.  Water and sediment chemistry 

samples were collected and analyzed to contextualize the tissue chemistry data and contribute to 

the understanding of potential mine-related effects on biota inhabiting lentic habitats. 

Selenium concentrations in water and benthic invertebrate tissues were also used to develop a 

bioaccumulation model specific to lentic areas. 

4 “General expectations” may include predictions that were presented in approved plans in a narrative or 
semi-quantitative form.  General expectations also include biological characteristics that are considered to be consistent 
with expectations based on observed chemical concentrations and calcite conditions relative to site-specific effect 
benchmarks. 

5 Although the monitoring data reflect existing conditions, evaluation of trends may indicate a pattern of unexpected 
degradation indicative of potential future concern. 
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Several other supporting studies that included sampling in lentic areas were undertaken 

concurrently with the Lentic Area Supporting Study; these include: 

 The Occurrence and Distribution of Amphibians in the Elk River Watershed, British

Columbia, 2018 and 2019, which is a sub-component of the Lentic Area Supporting Study

(see Appendix A);

 Study of the Reproductive Effects of Selenium on Columbia Spotted Frog

(Rana luteiventris) (Golder et al. 2019a,b);

 Study of the Reproductive Effects of Selenium on Redside Shiner

(Richardsonius balteatus) (Golder et al. 2019c,d); and

 2019 Sediment Toxicity Supporting Study (Golder 2019).

Field sampling activities associated with these supporting studies were coordinated among 

programs to maximize efficiencies and minimize redundancies.  Linkages or overlap among these 

studies and the Lentic Area Supporting Study are referenced in this document, where appropriate. 

1.2.2 Study Overview 

The Lentic Area Supporting Study was completed over two years; preliminary surveys were 

completed in 2018 and additional surveys were completed in 2019.  Data and sample types 

collected in 2018 and/or 2019 as part of the Lentic Area Supporting Study included: 

 records of lentic habitat use by breeding amphibians and aquatic-dependent birds;

 records of fish presence/absence and catch-per-unit-effort (CPUE);

 measurements of indicators of survival, growth, and reproduction

(e.g., condition, tissue chemistry) for longnose sucker (Catostomus catostomus);

 amphibian egg, bird egg, and benthic invertebrate tissue chemistry samples from lentic

areas representing reference conditions and a gradient of mine-exposure;

 habitat data that were used to confirm and classify lentic habitats and evaluate habitat

suitability for amphibians, aquatic and aquatic-dependent birds, and fish; and

 water and sediment quality data.

From 2018 to mid-2020, draft results from the Lentic Area Supporting Study were presented to, 

and discussed with, the EMC, and input/advice received from the EMC was incorporated into the 

study where applicable. 
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1.3 Linkages to Adaptive Management Plan 

As required in Permit 107517 Section 11, Teck has developed an Adaptive Management Plan 

(AMP) to support implementation of the EVWQP to achieve water quality targets, including calcite 

targets, to protect, and where necessary, restore, the health of humans and the environment, and 

to facilitate continuous improvement of water quality in the Elk River watershed. Following an 

adaptive management framework, the AMP identifies six Management Questions that will be 

re-evaluated at regular intervals as part of AMP updates throughout EVWQP implementation. 

The AMP also identifies key uncertainties that need to be reduced to fill gaps in current 

understanding and support achievement of the EVWQP objectives.   

The results presented in this report provide information relevant to two of the six Management 

Questions (MQs) and many of the key uncertainties identified in the AMP.  Surface water quality 

monitoring data along with data collected from other programs are needed for re-evaluating the 

answers to MQ 2 (“Will the aquatic ecosystem be protected by meeting the long-term site 

performance objectives [SPOs]?”) and MQ 5 (“Does monitoring indicate that mine-related 

changes in aquatic ecosystem conditions are consistent with expectations?”). 

Data collected for the Lentic Area Supporting Study assist in reducing Key Uncertainty (KU) 2.1 

(“How will the science-based benchmarks be validated and updated?”) and KU 2.2 (“How will the 

integrated assessment methodology used to derive area-based SPOs be validated 

and updated?”).  Results of the Lentic Area Supporting Study also assist in reducing KU 5.1 

(“How will monitoring data be used to identify potentially important mine-related effects on the 

aquatic ecosystem?”).  This is accomplished through the identification of lentic areas that are 

used by aquatic and aquatic-dependent organisms (i.e., amphibians, birds, and fish) and 

characterization of relationships between exposure to mine-related constituents and potential 

effects to these organisms.  Additionally, the Lentic Area Supporting Study has produced data 

that support a separate lentic, rather than combined lotic/lentic, bioaccumulation model 

for selenium.  The lentic area dataset also supports updates to the existing Aquatic Data 

Integration Tools (ADITs) for fish and benthic invertebrates and the integrated assessment of 

aquatic habitats in the Elk Valley as part of the RAEMP and in response to MQ 5.  Progress on 

reducing KUs 2.1, 2.2, and 5.1, and associated learnings, will be described in the annual 

AMP report.   

Please refer to the AMP (Teck 2018) for more information on the adaptive management 

framework, the MQs, the KUs, the Response Framework, Continuous Improvement, linkages 

between the AMP and other EVWQP programs, and AMP reporting. 
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2 METHODS 

2.1 Overview 

The Lentic Area Supporting Study and the study of The Occurrence and Distribution of 

Amphibians in the Elk River Watershed, British Columbia, 2018 and 2019 (hereafter “Amphibian 

Occurrence and Distribution Study”) were implemented according to the design described by 

Minnow Environmental Inc. (Minnow 2018a) and VAST Resource Solutions (VAST 2018, 2019). 

As outlined in the design, reconnaissance of potential lentic areas was completed in 2018, along 

with surveys for amphibians, aquatic and aquatic-dependent birds, and fish.  Water, sediment, 

and tissue (amphibian egg, fish, and benthic invertebrate) chemistry samples were also collected. 

Additional sampling was completed at a subset of lentic areas in 2019 to confirm findings, fill data 

gaps, and support assessments of bird egg chemistry and fish population health 

(e.g., survival, tissue chemistry).  Deviations from the study design are discussed in the following 

sections, as applicable. 

2.2 Identification of Potential Lentic Areas 

The Lentic Area Supporting Study generally focused on lentic habitats within the Elk River 

watershed downstream from Teck’s mining operations, but upstream from Koocanusa Reservoir 

(i.e., MUs 1 to 5; Figures 1.2 and 2.1 to 2.4).  However, because potential amphibian receptors in 

the Koocanusa Reservoir and MU6 were not assessed prior to 2018, amphibian occurrence and 

distribution surveys were carried out in MU6 in 2018 and 2019 as part of the Lentic Area 

Supporting Study (see Sections 2.3.2 and 3.2.1 and Appendix A).  The intent was to provide an 

initial characterization of amphibian populations in MU6, where amphibian data are lacking 

relative to other receptors (i.e., to fill data gaps) and promote efficiencies in the field by 

coordinating efforts among different programs.   

A total of 230 potential lentic areas were considered for inclusion in the Lentic Area Supporting 

Study in 2018 and 2019 (Table 2.1 and Figures 2.1 to 2.4).  The list of potential lentic areas was 

compiled from historical reports (e.g., Golder 2014; LePage 2014; Minnow 2014a; 

Robinson and Arnett 2014), a review of aerial imagery to identify previously un-assessed lentic 

areas, provincial databases (BCMOE 2018a,b), and local knowledge (e.g., at the 

recommendation of VAST).  Of the 230 lentic areas that were evaluated, 204 were located in 

MUs 1 to 5, 15 were located in MU66, and 13 were potential reference areas located outside 

MUs 1 to 6 (Table 2.1).  

6 Lentic areas in MU6 were only included in the scope of the Amphibian Occurrence and Distribution Study (refer to 
Sections 2.3.2 and 3.2.1 and Appendix A). 
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Historical ID Revised ID Easting Northing

Fen in stormcat area RG_FSC RG_FSC 649621 5567072
Lake Mountain Lake RG_LML RG_LML 650106 5565031

Upper pond beside Ewin Creek RG_MU1-13 RG_UPBEC 659849 5547153
- RG_MU1-18 - 659807 5547120

Lower pond beside Ewin Creek RG_MU1-15 RG_LPBEC 659794 5546992
- RG_MU1-14 - 659714 5547213

North Ewin Creek wetland RG_MU1-17 RG_NECW 659484 5547291
South Ewin Creek wetland RG_MU1-16 RG_SECW 659389 5547191

Ewin Creek wetland next to railroad RG_MU1-N2 c RG_ECWRR 657327 5547364
Ewin Creek wetland RG_MU1-N1 c - 657241 5546635
Dry Creek wetland RG_DRCKW - 656221 5544607

Wetland south of RG_DRCKW RG_NAYDAY c RG_SDRCKW 656116 5544448
Upper pond beside Greenhills Creek RG_MU1-20 RG_UPGHC 651719 5544466

O'Rourke Lake RG_RL1 - 660476 5560640
Henretta Lake RG_HE27 - 652573 5566275

Fording River upper pond RG_MU1-02 RG_FRUP 651040 5565062
Fording River lower pond RG_MU1-03 RG_FRLP 650835 5564841

Pond beside Clode Settling Pond RG_R6-109 RG_PCLSP 650892 5564028
- RG_MU1-04 - 650987 5563839

Upper pond near Lake Mountain Lake RG_MU1-01 d RG_UPLML 649989 5564375
Lower pond near Lake Mountain Lake RG_MU1-06 RG_LPLML 650406 5563033

- RG_MU1-05 - 650840 5563321
- RG_MU1-07 - 650646 5562336

Small wetland at base of Fording settling pond RG_FOFR2W - 651937 5559924
Snye along Fording River RG_FO10 - 654132 5555010

Lower Fording River oxbow RG_FOXL - 654878 5554437
Fording River impoundment RG_MU1-08 RG_FRIM 654714 5554273

Fording meadow upstream of Chauncey Creek RG_FMUCK - 654771 5553328
Snye beside Fording River Road RG_R6-51 RG_SFRR 655310 5553813

Fording River oxbow - Chauncey Flats RG_FOXCF/R6-48 RG_FOXCF 655094 5553553
Pond beside Fording River RG_R6-49 RG_PFR 655076 5553325

Fording River wetland upstream of Chauncey Creek RG_R6-47 RG_FRWUCH 655264 5553050
- RG_MU1-09 - 656383 5551616

Wetland beside Fording River RG_MU1-10 RG_WFR 656323 5551396
Fording River oxbow d/s Chauncey Creek RG_FODCC - 656534 5551323

Fording River side-channel pond RG_MU1-11 RG_FRSCP 657227 5549154
Fording River side-channel wetland RG_R6-36 RG_FRSCW 657096 5548598

- RG_R6-34 - 657015 5548387
- RG_R6-35 - 657010 5548223

Ewin Creek wetland above Fording River RG_MU1-12 RG_ECWFR 656964 5547424
Fording River wetland downstream of Ewin Creek RG_FWDEC - 656896 5547095

Pond beside Fording River Road RG_FO29-A RG_FO29A 655434 5543797
Wetland between Fording River Road and railway tracks RG_FO29-B RG_FO29B 655113 5543630

Pond south of Fording River Road RG_R6-15 A RG_PSFRR 655105 5543517
Snye beside Fording River RG_R6-15 B RG_SFR 655089 5543541

- RG_MU1-19 - 654560 5544192
- RG_R6-2 - 653340 5545456

Greenhills wetland beside Fording River RG_R5-1 RG_GHWFR 653010 5545714
Greenhills pond beside Fording River RG_R5-2 RG_GHPFR 652189 5545358

Lily Lake RG_MU2-01 RG_LILA 651522 5543129
Fording River wetland (front) RG_FO15 - 654807 5542584
Fording River wetland (back) RG_FO15 - B RG_FO15B 654844 5542379

Lentic area off Fording River d/s Josephine Falls RG_R5-3 - 652358 5539932
Lower south Fording River wetland RG_R5-4 RG_LSFRW 652578 5539680

- RG_R5-5 - 653642 5538270
- RG_MU2-04 - 654117 5534032

Upper south Fording River wetland RG_R5-10 RG_USFRW 654224 5533082
- RG_MU2-05 - 654384 5532009
- RG_R5-17 - 654178 5529770
- RG_MU2-02 - 661755 5537375
- RG_MU2-03 - 662164 5529883

Upper Elk River wetland RG_MU3-01 RG_UERW 641851 5597930
Middle Elk River wetland RG_MU3-02 RG_MERW 642267 5597199
Lower Elk River wetland RG_MU3-03 RG_LERW 643071 5595970

- RG_MU3-04 - 644530 5593734
East Elk Lakes FSR swamp - RG_GARD c 647376 5586242
West Elk Lakes FSR swamp - RG_GRSYPD c 645216 5568233

- RG_MU3-05 - 646112 5566793
Blue Lake recreational area RG_MU3-06 RG_BLULA 643820 5561321

- RG_EL2 - 646732 5557611
Unnamed wetland near Elk River north of Elkford RG_REFF - 645869 5556297

- RG_MU3-07 - 647623 5555449
Wetland west of the Elk River RG_MU3-08 RG_WWER 646615 5554127

Pond north of Elkford RG_MU3-10 RG_PNEF 649089 5544401
Upper wetland east of Elkford RG_MU3-11 RG_UWEEF 651117 5543987
Lower wetland east of Elkford RG_MU3-12 RG_LWEEF 650967 5543537

Wetland/pond in Elkford RG_FSTRC RG_WPEF 649320 5542503
Greenhills south wetland RG_MU3-09 RG_GHSW 651382 5545472

Mudbog marsh - RG_MUDBOG c 650479 5529000
Lost Lake RG_LOLA - 650934 5542536

Reference

Mine-
exposed

MU1

MU2

Reference

Mine-
exposed

ReferenceMU3

Table 2.1:  Areas Evaluated for Potential Inclusion in the Lentic Area Supporting Study, 2018 and 2019   

Management 

Unit

Exposure 

Type

Lentic Area ID 
a,b UTM Coordinates

(NAD83, Zone 11U)Lentic Area Description
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Historical ID Revised ID Easting Northing

Table 2.1:  Areas Evaluated for Potential Inclusion in the Lentic Area Supporting Study, 2018 and 2019   

Management 

Unit

Exposure 

Type

Lentic Area ID 
a,b UTM Coordinates

(NAD83, Zone 11U)Lentic Area Description

Elk River side-channel semi-lentic area RG_GH-SCW1 RG_GHSCW 648345 5550229
- RG_GH-SCW2 c - 648370 5550201
- RG_GH-SCW3 - 648332 5550166
- RG_GH-SC1-P1 c - 648385 5549327
- RG_GH-SC2-P1 c - 648557 5549473
- RG_GH-SC2-P2 c - 648673 5549294
- RG_GH-SC2-P3 c - 648781 5549094
- RG_MU3-13 - 650309 5538149
- RG_MU3-14 - 650727 5537322

Sulphur Springs FSR marsh - RG_SULSPR c 650458 5537133
Elk Valley highway impoundment RG_MU3-15 RG_EVHIM 649677 5537001

- RG_R4-165 - 651456 5530556
Elk River upper ponds RG_ERUP - 651742 5530538

- RG_R4-163 - 651699 5530452
Lower Elk River pond RG_R4-164/ERUP-2 RG_LERP 651838 5530458

- RG_R4-161 - 651748 5530270
- RG_R4-160 - 651801 5530076
- RG_R4-162 - 651919 5529964
- RG_R4-159

Upper Elk River oxbow RG_EROU
Thompson powerline wetland RG_PWP c RG_TPW 648787 5551379

Greenhills wetland above Thompson Creek RG_FRSO c RG_GHWTC 649200 5549760
Grave Lake marsh (large) RG_GLM-L RG_GLML 654720 5525553
Grave Lake marsh (small) RG_GLM-S RG_GLMS 655084 5525825

Grave Lake RG_GRLK - 655563 5525690
Barnes Lake wetland RG_BLW - 666602 5480766
Leach Creek oxbow RG_LCHO - 658746 5489172

Leach Creek oxbow C - RG_LCHOC c 658750 5489084
Leach Creek oxbow B - RG_LCHOB c 658897 5489361

Alexander Creek FSR side-channel RG_MU4-03 RG_ALEXFSR 664257 5514880
- RG_MU4-04 - 664364 5513635
- RG_MU4-05 - 664506 5513133
- RG_MU4-06 - 664906 5511294
- RG_MU4-07 - 664736 5510643
- RG_MU4-08 - 665095 5509693
- RG_MU4-09 - 665051 5509198
- RG_MU4-10 - 664620 5508382
- RG_MU4-11 - 664729 5506802
- RG_MU4-12 - 664349 5505567
- RG_MU4-13

Alexander Creek mouth wetland RG_ALE1
Crowsnest A swamp - RG_GRWETA c 662428 5502208
Crowsnest B swamp - RG_GRWETB c 662531 5502870

Culver Pond RG_CUPO c - 651537 5519525
Elk River side-channel impoundment RG_R3-157 RG_ERSCIM 653443 5524439

Pond adjacent to the airport RG_MU4-01 RG_PAIR d 652755 5522838
Elk River wetland downstream of Grave Creek RG_ELWDGC - 653175 5521300

Elk River impoundment at the rail bridge RG_R3-145 RG_ERIMRB e 653144 5519941
Elk River impoundment RG_R3-139 RG_ERIM 652614 5518690

Elk River wetland RG_R3-138 RG_ERW 652659 5518678
Elk River side-channel near EVO RG_ERWCO - 652496 5518633

- RG_R3-137 - 652321 5517775
Elkview wetland RG_EREV - 652823 5516166

South Elk River oxbow RG_MU4-02 RG_SEROX 652689 5514469
Goddard Marsh RG_GO13 - 652955 5514065

Oxbow by Goddard RG_EROG - 652569 5514013
Elk River snye north of Sparwood RG_R3-129 RG_ERSNSP 652479 5513819

Otto Ponds RG_OTTO - 652537 5512801
Elk River side-channel at Michel Creek RG_R3-127 RG_ERSCMC 651684 5511980
Southern Michel Creek impoundment RG_MU4-21 RG_SMCIM 667979 5484119

- RG_MU4-20 - 667888 5485734
- RG_MU4-19 - 668029 5486301

Michel Creek impoundment at Corbin Creek RG_MU4-18 RG_MCIMCC 668254 5487064
RG_MU4-17 RG_MCWB 668051 5487358
RG_MU4-16 RG_MCWA 667917 5487467

Michel Creek wetland at Andy Good Creek RG_MU4-15 RG_MCWAGC 667308 5488107
Northern Michel Creek impoundment RG_MU4-14 RG_NMCIM 666651 5488412

RG_MCUP
RG_MI16

Southern Lower Michel Creek pond RG_DAAL2 c RG_SLMICP 664106 5490363
Northern Lower Michel Creek pond RG_DAAL1 c RG_NLMICP 660955 5493299

Corbin Road Triple pond A - RG_TRIPLEA c 659792 5494515
Corbin Road Triple pond B - RG_TRIPLEB c 659760 5494496
Corbin Road Triple pond C - RG_TRIPLEC c 659721 5494528
Michel Creek side-channel RG_MIC2 - 659533 5496626

Michel Creek wetland RG_MIWW - 659707 5498474
Gatehouse Pond (small) RG_GAPD-SM - 655732 5509268
Aqueduct Creek wetland RG_AQU1 - 653531 5511635

- RG_GM - 653323 5514291
Hartley Lake RG_HART - 640574 5497037

Island Lake Lodge - RG_ISLAND c 631932 5485323
- RG_MU5-06 - 653239 5443126
- RG_MU5-07 - 653842 5442118

Lodgepole FSR impoundment RG_Cedar c RG_LFSRIM 648768 5467448
Lodgepole FSR wetland RG_Swan Pond c RG_LFSRW 650347 5465193

Reference

RG_MI16

RG_EROU

RG_ALE1

652364 5529872

663885 5502625

MU3 Mine-
exposed

MU4

MU5

Michel Creek wetlands (small, interconnected wetlands)

Reference

Mine-
exposed

Michel Creek/Corbin Road wetland 665055 5489432
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Table 2.1:  Areas Evaluated for Potential Inclusion in the Lentic Area Supporting Study, 2018 and 2019   

Management 

Unit

Exposure 

Type

Lentic Area ID 
a,b UTM Coordinates

(NAD83, Zone 11U)Lentic Area Description

Pine Avenue impoundment RG_ERST - 651460 5511544
Sparwood wetland RG_SPW - 651182 5511239

- RG_EL1 - 651536 5509140
Sparwood wetland 2 RG_SPW2 - 651093 5508622

Elk River oxbow RG_MU5-01 RG_EROX 651659 5507725
- RG_MU5-02 - 651336 5504568

Elk Valley Provincial Park snye RG_R2-108 RG_EVPPS 649109 5498956
- RG_EROM - 648761 5498501

Hosmer impoundment RG_ERH - 648548 5497619
- RG_MU5-04 - 648144 5497592
- RG_R2-101 - 646875 5495032
- RG_DRPW - 644639 5491438

Elk River impoundment north of Fernie RG_R2-92 RG_ERIMNF 644483 5491390
Manitou/Shadow Road impoundment RG_ERFW - 641387 5487635

Gerry's Pond RG_GEPO c - 640751 5486897
Elk River impoundment in Fernie RG_R1-76 RG_ERIMF 640447 5486898

Annex pond - RG_ANNEX c 639798 5486090
Elk River wetland south of Fernie RG_ERWSF - 639138 5484622

Stanford Pond RG_STPD - 639864 5483139
North of RG_EROL RG_NEROL - 640001 5479896

- RG_R1-61 - 640067 5479624
- RG_MU5-05 - 640910 5479341

Lower Elk River oxbow RG_EROL - 640831 5478206
Elk River - off channel habitat on west bank of Elk River upstream of Morissey RG_SEROL - 641902 5476128

Domin Road snye RG_R1-44 RG_DOMRS 644278 5471987
Elk River side-channel near Morrissey RG_ERMO - 644311 5469887

- RG_R1-29 - 644804 5469691
- RG_ERT - 644425 5468537

Elk River side-channel near Tunnel Creek - RG_ERTU c 644452 5468390
Unnamed wetland near Morissey RG_UNWNMO - 644982 5468245

Elk River impoundment east of Elko RG_R1-20 RG_ERIMEL 640844 5463396
East Elko River wetland RG_EERW

Elko River side-channel pond RG_ERSCP
Elk River side-channel RG_ELKO-U RG_ELKOU 639563 5463328

- RG_ELKO-B - 639396 5463281
Elk River wetland east of Elko RG_EREO - 639467 5462797

- RG_ELKO-L - 637546 5462281
Elko Reservoir RG_ELKO-A RG_ELKOA 637800 5461540

- RG_R1-2 - 637220 5452321
- RG_ELMOUTH - 635563 5451740

Atwood Road wetland - RG_PERCHEDA c 622789 5468983
Ondas Road wetland - RG_PERCHEDB c 622704 5468806

Kikomun Provincial Park lake - RG_KIKOMUN c 628632 5455716
Koocanusa swamp - RG_BULRSH c 619975 5463763
Suzie FSR swamp - RG_GALLWY c 631188 5466096

Suzie FSR lake - RG_GALLWY2 c 631039 5465311
Highway 3 marsh - RG_HWY3 c 621499 5472109

Suzanne Lake - RG_LILSUZ c 626119 5465405
Fox Road marsh - RG_MOUNTN c 631575 5468848

Pickering Hills pond - RG_PICKERG c 619015 5475316
Suzanne Lake FSR B lake - RG_RECON c 626860 5466485

Koocanusa wetland - RG_SHILL c 620764 5465612
Grasmere Dorr Road swamp - RG_SLOUGHA c 631317 5444249

Jaffray Baynes Lake Road wetland - RG_SLOUGHB c 631852 5453068
Shelbourne Road wetland - RG_USHAPE c 621120 5471177

Elk Lakes RG_EL14 - 635326 5601876
Bull River - RG_BLRVR c 623128 5495800

Flathead side-channel - RG_FLSC c 682152 5446297
Flathead oxbow - RG_FLOX c 681970 5445629

Flathead side-channel/snye RG_FLA1 - 681815 5443615
Flathead Marsh RG_FL17 - 681226 5440716

Flathead Valley FSR swamp - RG_BORDD c 680660 5436149
Flathead marsh 2 - RG_FLM c 680245 5435649
Sage FSR pond - RG_SGCRK c 685273 5439173

Kishinena Creek FSR marsh - RG_KISHB c 683473 5438303
Pickering Hills lake - RG_PICKLK c 615321 5479588

Bronze Lake - RG_BRNZLK c 616201 5478077
Nettie Creek FSR marsh - RG_NETTIE c 686589 5436061

a Historical IDs were listed in the study design (Minnow 2018a) or assigned to new lentic areas identified in May 2018.  Some lentic area IDs were revised following the May 2018 field program.
b To the extent possible, lentic areas in this table, and subsequent tables, are listed in order from upstream to downstream, based on their position relative to nearby lotic habitats (e.g., Fording River). 

d This lentic area was listed as a reference area in the study design, but was later confirmed as a mine-exposed lentic area.
e This area was misclassified as a lentic area in May 2018 and was later confirmed to be a mine settling pond. It was subsequently excluded from the Lentic Area Supporting Study.

g MU6 is only included in the scope of the Amphibian Occurrence and Distribution Study (Sections 2.3.2 and 3.2.1; Appendix A).

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; MU = Management Unit; - = no data/lentic area ID was not updated; d/s = downstream; FSR = Forest 
Service Road; EVO = Elkview Operation; VAST = VAST Resource Solutions.

MU6 g Reference

Outside of 
MU1 to MU6 Reference

639693

c These lentic areas are not listed in the study design. They were included in the field surveys based on local knowledge, at the recommendation of VAST, or to replace lentic areas that were no 
longer suitable for inclusion in the Lentic Area Supporting Study (e.g., areas that were backfilled or lotic as of 2018/2019). 

f This lentic area was split into RG_ELKO-M East (RG_EERW) and RG_ELKO-M West (RG_ERSCP) because the lentic areas on either side of the roadway differed dramatically in terms of habitat 
type, vegetation, etc. 

RG_ELKO-M f

MU5 Mine-
exposed

5463061
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Lentic areas were evaluated to determine accessibility, presence (i.e., is the area wetted?), 

habitat classification (e.g., lentic, lotic, or mine settling pond), and degree of mine-exposure. 

Mine settling ponds and habitats with known access issues (e.g., steep slopes, more than 1 km 

away from road access, landowner permission not granted) were excluded from the list of 

candidate sampling locations.  Habitats were required to possess a combination of the following 

characteristics to be classified as “lentic” and therefore considered as candidate areas for 

sampling (Cowardin et al. 1979; Warner and Rubec 1997; Armantrout 1998; IRCL 2008): 

 little or no flow;

 fine substrates (e.g., silt, organic materials); and

 emergent and/or submerged aquatic vegetation (typically cattails, rushes, sedges, reeds,

grasses, and algae).

Of the 230 potential lentic areas, 91 were identified as reference areas (Table 2.1). 

Potential reference areas were considered appropriate for inclusion in the Lentic Area Supporting 

Study if they were located upstream from any mining activities, as well as the nearest 

mine-exposed lotic habitat (e.g., upstream of FRO or along Ewin Creek, upstream of its 

confluence with the Fording River).  Additionally, lentic areas that could potentially receive surface 

water runoff from mining-affected areas or via inferred groundwater pathways were not 

considered as reference areas (see Section 3.1).  Historical selenium concentration data for 

water, sediment, or tissue chemistry samples could not be used to screen out or identify 

appropriate reference areas because much of the Elk River watershed is naturally enriched in 

selenium (Orr et al. 2006).  Even in the absence of mine-exposure, concentrations of selenium in 

water, sediment, and tissues may be elevated relative to guidelines and/or EVWQP benchmarks. 

The same is also true for polycyclic aromatic hydrocarbon (PAH) concentrations in sediments 

(Minnow 2018b).   

A total of 139 mine-exposed lentic areas were evaluated for potential inclusion in the Lentic Area 

Supporting Study (Table 2.1).  Lentic areas representing a gradient of mine-exposure were 

selected for inclusion in the study to support evaluation of potential relationships between 

mine-exposure and effects to aquatic-dependent organisms.  In situ measurements of specific 

conductance were used as an indicator of mine-exposure; areas with higher specific conductance 

were assumed to have a higher degree of mine-exposure.  At the outset of the study, 

mine-exposed areas were classified into three categories based on specific conductance 

(historical and May 2018) and sediment chemistry and toxicity data for the Elk River watershed 

(Minnow 2014a, 2018c).  The three categories were as follows: 
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 low mine-exposure: specific conductance values less than (<) 200 microSiemens per

centimeter (µS/cm);

 moderate mine-exposure: specific conductance values between 200 and

800 µS/cm; and

 high mine-exposure: specific conductance values greater than (>) 800 µS/cm.

These categories were used in communications with field staff and the EMC throughout 2018 and 

2019 but were not used for reporting purposes, based on the outcomes of the 2018 and 

2019 surveys.  For example, specific conductance data for reference lentic areas typically fell 

within the range of moderate mine-exposure, which suggests the original classification criteria 

were inappropriate (see Sections 3.1 and 3.6.2 for more details).  Instead of classifying lentic 

areas into coarse bins, data from mine-exposed areas were assessed along a continuous gradient 

of specific conductance (and therefore a continuous gradient of mine-exposure) over which 

surveys were completed and samples were collected.  

2.3 Amphibians 

2.3.1 Overview 

Amphibians are primarily exposed to selenium and other mine-related constituents through diet 

(i.e., aquatic or emergent invertebrates), as well as maternal transfer during egg provisioning 

(Massé 2016).  Exposure to selenium may be highest for amphibians that are dependent on lentic 

versus lotic habitats in the Elk River watershed (Massé 2016; Minnow 2018c).  However, historical 

information regarding which lentic areas of the Elk River watershed are used by amphibians is 

limited, and mine-related effects to amphibians that use lentic habitats are not well understood. 

Data for interpreting amphibian egg selenium concentrations and potential reproductive effects 

are also lacking.  To account for these data gaps, an Amphibian Occurrence and Distribution 

Study was initiated and amphibian egg sampling was completed to support both the Lentic Area 

Supporting Study and the Study of the Reproductive Effects of Selenium on Columbia Spotted 

Frog (Rana luteiventris) (Golder et al. 2019a,b).  The intent was to generate a better 

understanding of lentic habitat use by amphibians and characterize the influence of Teck’s mining 

activities on selenium concentrations measured in eggs of amphibians that use lentic areas.   

2.3.2 Occurrence and Distribution 

The Amphibian Occurrence and Distribution Study was completed by VAST in 2018 and 2019 to 

characterize the occurrence and distribution of amphibian species and life stages in lentic habitats 

of MUs 1 to 6 and out-of-watershed reference areas (Appendix A).  As indicated in Section 2.2, 

MU6 was included in the Amphibian Occurrence and Distribution Study to address data gaps 
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regarding potential amphibian receptors in that region.  The primary objectives of the study were 

to document the occurrence of amphibian life stages (eggs, larvae, metamorphs, sub-adults, 

and adults) as well as the location, and therefore the distribution, of amphibians at lentic habitats 

in MUs 1 to 6.  Additionally, the study was expected to inform future amphibian monitoring 

programs by improving understanding of appropriate timing and survey methods for amphibian 

species and habitats of interest in the Elk River watershed. 

2.3.2.1 Field Surveys 

A total of 85 lentic areas were surveyed in 2018 and/or 2019 as part of the Amphibian Occurrence 

and Distribution Study (see Figure 1 in Appendix A).  In MUs 1 to 5, survey locations included a 

sub-set of the lentic areas listed in Table 2.1.  These were selected based on the same specific 

conductance criteria listed in Section 2.2, to represent reference conditions and a gradient 

of mine-exposure.  Additional survey sites included 15 reference areas in MU6 and nine 

out-of-watershed reference areas (i.e., outside MUs 1 to 6): three in the Bull River watershed and 

six in the Flathead River watershed (Appendix A). 

Core survey types used to detect amphibian life stages in 2018 and 2019 included visual 

encounter surveys (VES) to detect egg masses (April/May) and metamorphs/sub-adults/adults 

(July/August) and deployment of funnel traps to target larvae (June).  Attempts to capture larvae 

by dipnetting in 2018 proved unsuccessful; consequently, this method was not carried forward 

to 2019.  Supplemental survey types included environmental DNA (eDNA) sampling (2018) and 

deployment of acoustic monitors (2019).   

Visual encounter surveys were completed in late April and May of 2018 and 2019 (i.e., during the 

amphibian breeding season) to locate egg masses laid in reference and mine-exposed lentic 

areas (Appendix A).  Each survey was completed by a two-person crew; crew members walked 

the shoreline of each lentic area and scanned the surface and water column for egg masses. 

In 2018, each crew member surveyed one half of the perimeter of each lentic area.  In 2019, each 

crew member surveyed the entire perimeter of each lentic area in an effort to increase amphibian 

egg detection rates.  To the extent possible, surveys were completed under favourable weather 

conditions for egg detection (i.e., no wind, good visibility).   

Amphibian egg masses detected during the surveys were identified to species and photographed. 

For each egg mass, the species, Global Positioning System (GPS) coordinates, lentic area 

identifier (e.g., RG_GO13 [Goddard Marsh]), date, and time of detection were recorded on digital 

data collection devices pre-loaded with standardized data forms.  Field crews also recorded the 

total survey time (2018 and 2019) and surveyor track logs (2019).  Incidental observations of 

larval and adult amphibian life stages were also recorded.   



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 19 

In June of 2018 and 2019, light-baited funnel traps were deployed at reference and mine-exposed 

lentic areas to capture larval amphibian life stages (Appendix A).  Traps were deployed overnight 

(maximum 14 hours) in groups of three.  In 2018, three groups of three traps (n = 9 traps total) 

were set per lentic area.  In 2019, field crews set five groups of three traps (n = 15 traps total) to 

increase probability of detection.  Traps were set in areas where larvae would be expected to 

travel (i.e., near large woody debris and vegetation).  The GPS coordinates, set/pull date and 

time, and lentic area identifier were recorded on digital data collection devices pre-loaded with 

standardized data forms.  Amphibian larvae captured in the funnel traps were identified to species 

and photographed.  Incidental observations of egg masses or adult amphibians were 

also recorded.   

Surveys to detect metamorphs, sub-adults, and adults were completed in July/August of 2018 

and 2019 (Appendix A); the approach was similar to the VES surveys completed for 

amphibian eggs.  Each survey was completed by a two-person crew; crew members walked the 

shoreline of each lentic area and scanned the shoreline and near-shore area for amphibians. 

In 2018, each crew member surveyed half the perimeter of each lentic area.  To increase the 

probability of detection in 2019, each crew member surveyed the entire shoreline of each lentic 

area and two survey visits were completed rather than one (as was the case for 2018).   

Amphibians detected during the VES in July/August were identified to species and life stage 

and photographed.  Data were recorded on digital data collection devices pre-loaded with 

standardized data forms, along with the GPS coordinates, lentic area identifier, date, and time 

of detection.  Field crews also recorded the total survey time (2018 and 2019) and surveyor 

track logs (2019).   

An eDNA pilot study was completed in August 2018 and focused on species for which DNA 

primers are available (i.e., Columbia spotted frog and western toad [Anaxyrus boreas]).  

Triplicate water samples were collected from each of the lentic areas specified in Appendix A. 

Samples were field-filtered and the filter papers were dehydrated and then submitted to the 

University of Victoria (Victoria, BC) for analysis.   

In April/May 2019, acoustic detectors were deployed at 26 lentic areas that were representative 

of reference conditions and a gradient of mine-exposure (Appendix A).  Detectors were distributed 

among areas throughout MUs 1 to 6 and reference lentic areas in the Flathead River watershed.  

The detectors were programmed to record audio from one hour before sunset to one hour 

after sunrise.     
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In situ water quality measurements (i.e., temperature, dissolved oxygen [DO], pH, conductivity, 

and specific conductance7) were collected at each lentic area during each survey. 

2.3.2.2 Data Analyses 

Results of the surveys for egg masses, larvae, and metamorphs/sub-adults/adults were tabulated; 

data tables for the eDNA pilot study and the acoustic monitoring were also produced. 

Observations of amphibian species with special conservation status in BC or under the Species 

at Risk Act (SARA) or by Committee on the Status of Endangered Wildlife in Canada (COSEWIC) 

were indicated.  Incidental observations of amphibians and results of egg searches completed by 

Minnow to support egg tissue chemistry analyses (Sections 2.3.3 and 3.2.2) were provided to 

VAST and used to update the occurrence and distribution dataset.  Maps showing the detection 

locations for the various amphibian species observed during 2018 and 2019 were also generated. 

The distribution of amphibian species and life stages among reference areas and areas 

representing a gradient of mine-exposure was assessed qualitatively; occupancy modelling was 

completed to produce occupancy estimates for reference and mine-exposed areas (Appendix A). 

Other factors potentially affecting the occurrence and distribution of amphibians in the Elk River 

watershed, such as species ranges and habitat characteristics, were considered.  

In situ water quality data collected concurrently with the amphibian surveys were tabulated and 

screened against the British Columbia Water Quality Guidelines (BC WQG) for freshwater aquatic 

life (Sections 2.7.3 and 3.6.2; Appendix A; BCMOECCS 2019a). 

2.3.3 Egg Tissue Chemistry 

2.3.3.1 Sample Collection 

Amphibian egg samples for analysis of metal8 concentrations were collected from lentic habitats 

representing reference conditions and a gradient of mine-exposure in May of 2018 and 2019. 

Egg samples required to support the Study of the Reproductive Effects of Selenium on Columbia 

Spotted Frog (Rana luteiventris) (Golder et al. 2018, 2019a,b) were collected concurrently with 

egg samples collected for the Lentic Area Supporting Study.  In May 2018, field crews were 

permitted to sample up to n = 30 egg masses per species for Columbia spotted frog, western 

toad, long-toed salamander (Ambystoma macrodactylum), and wood frog (Lithobates sylvaticus) 

(Ministry of Forests, Lands, and Natural Resource Operations [MFLNRO] permit CB18-289476). 

Pacific chorus frog (Pseudacris regilla) eggs were not targeted because this species was not 

7 Specific conductance was only recorded during the 2019 surveys (Appendix A). 

8 For ease of presentation, metals, metalloids, and non-metals that are typically included in multi-analyte scans are 
collectively referred to as “metals” throughout the report. 
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known to occur in the Elk River watershed at the outset of the project (Appendix A).  In May 2019, 

Columbia spotted frog and western toad egg samples were collected under Ministry of Forests, 

Lands, Natural Resource Operations and Rural Development (MFLNRORD) 

permit CB19-475256.  Columbia spotted frog and western toad were selected as sentinel species 

for 2019, based on the outcomes of the 2018 sampling (see Section 3.2); eggs of other amphibian 

species were not collected in 2019.    

In May 2018, egg searches were completed at each lentic area that could be accessed and was 

considered suitable (i.e., was lentic or expected to transition from lotic to lentic later in the 

open-water season and was not a mine settling pond) for inclusion in the Lentic Area 

Supporting Study.  In 2019, a sub-set of reference and mine-exposed areas were targeted based 

on the outcomes of the 2018 sampling (i.e., to fill data gaps).  Egg masses were identified by 

walking the perimeter of the lentic area; field crews recorded the number, location, and species 

of observed egg masses on digital data collection devices coupled to GPS units.  In the event egg 

masses were not detected, but the habitat appeared suitable and/or adult amphibians were 

observed in the area, the area was re-visited, often multiple times, to try and detect egg masses. 

To achieve compliance with applicable sample collection permits and minimize the risk of potential 

impacts of sampling to genetic diversity, sub-samples of individual egg masses were collected for 

selenium analysis, rather than removing whole egg masses.9  Limits on the numbers of egg 

masses sampled per area per year, as specified in sampling permits, were adhered to. 

Target sample weights for analysis of metal concentrations were 20 grams (g) wet weight, or 

approximately 100 eggs, up to a maximum of 50 percent (%) of the egg mass.  Target sample 

weights were based on laboratory requirements (see Section 2.3.3.2) and historical data, which 

indicated approximately 20 g of egg material (wet weight) is required to achieve a laboratory 

reporting limit (LRL) of 0.1 micrograms per gram dry weight (µg/g dw) for selenium 

(Minnow 2014a). 

To minimize the risk of damaging eggs and prevent disease transfer, egg sampling was 

completed in accordance with standard handling and hygiene protocols (e.g., BCMOE 2008) and 

permit conditions.  Field personnel wore vinyl or nitrile gloves during egg handling and 

sub-sampling; gloves were changed between egg masses.  If an aquarium net was used to 

retrieve an egg mass, the net was cleaned with a bleach solution and dried or rinsed thoroughly 

before it was used on the next egg mass.  Egg masses were divided underwater using scissors 

that were dipped in ethanol and then flame-sterilized.   

9 The Study of the Reproductive Effects of Selenium on Columbia Spotted Frog (Rana luteiventris) (Golder et al. 2018, 
2019a,b,e) required the collection of whole egg masses. 
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Once the approximately 20 g wet weight sub-sample was excised from the target egg mass, three 

eggs were selected at random and separated from the sub-sample (2019 only).  The larger tissue 

chemistry sample was placed in a clean cryovial or Whirl-Pak® bag labelled with a unique sample 

identification code.  Each of the three single eggs were placed in separate certified metal-free 

cryovials and labelled with the same sample identification code.  The sampling location was 

recorded on a digital data collection device coupled to a GPS unit.  Samples were kept cool until 

they could be transferred to a freezer at the end of the day.  Samples were kept frozen 

until analysis. 

In situ water quality measurements, water chemistry samples (Sections 2.7.3 and 3.6.2), and 

benthic invertebrate tissue chemistry samples (Sections 2.6 and 3.5) were collected from the 

same locations as amphibian eggs in May 2018 and 2019.   

2.3.3.2 Laboratory Analyses 

Frozen amphibian egg samples (aliquots containing multiple eggs from a single egg mass) 

collected in 2018 and 2019 were shipped to the Saskatchewan Research Council Environmental 

Analytical Laboratory (SRC) in Saskatoon, Saskatchewan (SK), which is certified by the Canadian 

Association for Laboratory Accreditation (CALA).  Samples were freeze-dried and homogenized 

prior to analysis; % moisture was recorded and included in the laboratory reports.  High resolution 

inductively coupled plasma mass spectrometry (HR-ICPMS) was used to measure total 

concentrations of metals.  Analytical results were provided in electronic formats (Appendix B). 

Frozen three-egg samples collected in 2019 were shipped to TrichAnalytics Inc. (Trich) in 

Saanichton, BC to support validation of a micro-analytical technique that may be applied in the 

future to reduce the amount of destructive sampling required.  Samples were desiccated and then 

analyzed for metal concentrations using laser ablation inductively coupled plasma mass 

spectrometry (LA-ICPMS).  Analytical results were provided in electronic formats (Appendix B). 

A Data Quality Review (DQR) was completed following receipt of the laboratory data 

(Appendix C).  The DQR included an assessment of laboratory precision and accuracy. 

The datasets were also checked for completeness (i.e., all submitted samples were 

analyzed correctly) and to confirm acceptable LRLs were achieved (i.e., LRLs were less than 

guidelines and applicable benchmarks).  Follow-up questions or concerns were discussed with 

the analytical laboratories. 

2.3.3.3 Data Analyses 

Preliminary results of an inter-laboratory study indicate that certain samples analyzed by SRC do 

not meet mass requirements to achieve Data Quality Objectives (DQOs) for accuracy, sensitivity, 

and precision and these results should be interpreted with caution. Because samples were 
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analyzed by SRC in 2018 and 2019, but Trich data are only available for 2019, data analyses and 

interpretation were based on the analytical results from SRC.  Preliminary data flags have been 

applied to samples weighing <50 milligrams dry weight (mg dw) but are subject to change based 

on the finalization of the inter-laboratory study.10 These preliminary data flags have been applied 

to tables and figures, as appropriate, and key differences among the selenium data from SRC 

and Trich were considered during interpretation.   

Tissue chemistry results from SRC and Trich were tabulated by species, and selenium 

concentrations were compared to the reference area normal range, the preliminary Level 1 

Benchmark for amphibian eggs (Table 2.2), and prediction intervals generated from 

bioaccumulation and trophic transfer models, as appropriate.  Prediction intervals were generated 

from the updated lentic water to benthic invertebrate model described in Section 2.6.2.3 

(model step 1) and the existing trophic transfer model specific to Columbia spotted frog 

(model step 2; Golder 2018).  Selenium data were also plotted, and temporal comparisons were 

completed for lentic areas having two or more years of Columbia spotted frog or western toad 

egg chemistry data.   

To support reference area normal range calculations, an Analysis of Variance (ANOVA) was used 

to compare mean selenium concentrations in Columbia spotted frog, western toad, long-toed 

salamander, and wood frog eggs collected from reference lentic areas.  Data collected from 

reference lentic areas in 2005 (Minnow 2006), 2006 (Minnow et al. 2007), 2009 

(Minnow et al. 2011), 2010 and 2012 (Minnow 2014a), 2018, and 2019 were used.11  

Because selenium concentrations in egg samples from reference areas were not significantly 

different (p = 0.154) among the four species, the reference area data were pooled to calculate a 

combined reference area normal range.  Outliers higher than 1.5-times the interquartile range 

(IQR) on both the untransformed and log10-transformed scale were excluded from the calculation. 

Selenium concentrations in amphibian eggs from mine-exposed areas were compared to the 

reference area normal range to identify lentic areas where selenium concentrations exceeded 

reference conditions and were thus considered mine-exposed.   

Selenium concentrations in amphibian eggs were compared to the preliminary Level 1 Benchmark 

of 45 µg/g dw (Massé et al. 2015).  This benchmark is equivalent to the 10% effect concentration 

10 Only two of the n = 72 amphibian egg samples analyzed by SRC in 2018 and 2019 failed to meet the preliminary 
50 mg dw sample mass requirement to achieve DQOs (Golder 2020a; see also Section 3.2.2). 

11 Historical data that were previously excluded for RG_DRCKW (Dry Creek wetland; Minnow 2014a) were included in 
the updated reference area normal range calculations because selenium concentrations were well within the range of 
concentrations associated with reference area samples from 2018 and 2019.   



Value
 (μg/g dw)

Description

Amphibians Eggs 45 Level 1 (~10% effect) benchmark for total abnormalities in amphibian offspring Massé et al. 2015
Egg contents 12 Level 1 (~10% effect) benchmark for reproductive effects in birds Teck 2014

Egg contents 16 Level 2 (~20% effect) benchmark for reproductive effects in birds Teck 2014

Egg contents 25 Level 3 (~50% effect) benchmark for reproductive effects in birds Golder 2014

Egg/ovary 18 Level 1 (~10% effect) benchmark for reproduction effects to other species than westslope cutthroat trout Teck 2014

Egg/ovary 22 Level 2 (~50% effect) benchmark for reproduction effects to other species than westslope cutthroat trout Teck 2014

Egg/ovary 31 Level 3 (~50% effect) benchmark for reproduction effects to other species than westslope cutthroat trout Golder 2014

Muscle 18 Muscle equivalent to the 18 µg/g dw ovary benchmark, based on the relationship observed between selenium 
in muscle and ovary in longnose sucker Minnow 2018b

Whole body 13 Level 1 (~10% effect) benchmark for growth, reproduction and survival of invertebrates Teck 2014

Whole body 20 Level 2 (~20% effect) benchmark for growth, reproduction and survival of invertebrates Teck 2014

Whole body 27 Level 3 (~50% effect) benchmark for growth, reproduction and survival of invertebrates Golder 2014

Whole body 11 Level 1 (~10% effect) benchmark for dietary effects to juvenile fish (growth) Teck 2014

Whole body 18 Level 2 (~20% effect) benchmark for dietary effects to juvenile fish (growth) Teck 2014

Whole body 26 Level 3 (~50% effect) benchmark for dietary effects to juvenile fish (growth) Golder 2014

Whole body 15 Level 1 (~10% effect) benchmark for dietary effects to juvenile birds Teck 2014

Whole body 22 Level 2 (~20% effect) benchmark for dietary effects to juvenile birds Teck 2014

Whole body 41 Level 3 (~50% effect) benchmark for dietary effects to juvenile birds Golder 2014
Whole body 45 Level 1 (~10% effect) benchmark for maternal amphibian diet Massé et al. 2015

Notes: µg/g dw = micrograms per gram dry weight; ~ = approximate; % = percent.

Table 2.2: Selenium Benchmarks for Amphibian, Bird, Longnose Sucker, and Benthic Invertebrate Tissues Collected for the
Lentic Area Supporting Study

Source

Fish 
(Longnose 

Sucker)

Receptor 
Group

Tissue Type
Benchmark

Benthic 
Invertebrates

Aquatic and 
Aquatic-

dependent 
Birds
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(EC10) for total abnormalities in offspring, based on laboratory studies of African clawed frogs 

(Xenopus laevis) (Massé et al. 2015, 2017).  Data for African clawed frogs were used to derive 

the benchmark because the Columbia spotted frog toxicity studies completed in 2018 and 2019 

to support the RAEMP did not yield information that could be used to derive a threshold for 

selenium-related effects (Golder et al. 2019a,b).   

Temporal comparisons were completed using an ANOVA with factors Year and Lentic Area.  

The best transformation was chosen as the transformation (i.e., log10 or untransformed) for which 

a Shapiro-Wilk’s test on the residuals gave the highest p-value (i.e., most normally distributed). 

If there was a significant Year term, the variability within years and areas from the full model was 

used to test for significant differences between all pairwise comparisons of year for each area 

(i.e., Is the difference between year i and year j greater than would be expected given the 

variability within areas for all stations for which we have replicates?).  This assumes the variability 

to be consistent among areas and years but allows for comparisons between years without 

replicates.  Significance of the pairwise comparisons was assessed with an α of 0.05 in a Tukey’s 

Honestly Significant Difference (HSD) test, which corrects for the number of comparisons. 

To support interpretation of the temporal comparisons, a magnitude of difference (MOD) was 

calculated for each year compared to the first, or base, year of sampling (i.e., 2004 for Columbia 

spotted frog, and 2012 for western toad egg samples).  The MOD was calculated based on the 

following equation:  

𝑀𝑂𝐷 ൌ ሺ𝑀𝐶𝑇௩ ௬ െ 𝑀𝐶𝑇௦ ௬ሻ/ሺ𝑀𝐶𝑇௦ ௬ሻ 𝑋 100 

where MCT is the measure of central tendency (mean for untransformed data and geometric 

mean for log1o-transformed data, respectively).  

2.4 Aquatic and Aquatic-dependent Birds 

2.4.1 Overview 

Aquatic and aquatic-dependent birds may be exposed to mine-related constituents through diet 

(i.e., aquatic or emergent invertebrates) and secondary exposure routes such as drinking water 

and incidental ingestion of sediment.  Exposure to selenium may be highest for birds that are 

dependent on lentic versus lotic habitats in the Elk River watershed (Minnow 2018c). 

However, historical information regarding lentic habitat use by aquatic and aquatic-dependent 

birds are limited and selenium concentrations in bird eggs collected from lentic areas have not 

been characterized since 2014 (Minnow 2014a, 2016, 2018c).  To address these data gaps, lentic 

habitats were surveyed for aquatic and aquatic-dependent birds in 2018 and 2019 and egg 

samples for chemistry analyses were collected in 2019.  Lentic habitats representing reference 

conditions and a gradient of mine-exposure were targeted for egg sampling.  
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2.4.2 Lentic Habitat Use 

2.4.2.1 Field Surveys 

Lentic habitats were surveyed in June of 2018 and 2019 to determine use by breeding aquatic 

and aquatic-dependent birds.  Survey areas included reference and mine-exposed areas within 

MUs 1 to 5 (Figures 2.5 and 2.6).  Areas that were included in the 2018 and 2019 surveys were 

selected based on the outcomes of the reconnaissance and initial habitat assessments completed 

in May 2018 (i.e., areas that were characterized as non-lentic were not surveyed).   

Surveys were constrained based on the size of each area, terrain/accessibility, and weather 

conditions (e.g., surveys were timed to avoid heavy rain and were completed in the morning, to 

the extent possible).  Lentic areas were visited twice if the habitat appeared suitable for aquatic 

and aquatic-dependent birds (e.g., nesting materials were available) and/or if it appeared birds 

were using the area (i.e., birds and/or nests were observed), based on the first survey.  For areas 

that were visited more than once, the second visit was completed, on average, four days after the 

first visit (minimum and maximum were one and seven days, respectively).  If the initial survey 

was completed in the afternoon, efforts were made to complete the second survey in the morning. 

Surveys were completed based on methods from the Resource Inventory Standards Committee’s 

(RISC) Inventory Methods for Riverine Birds and Inventory Methods for Waterfowl and Allied 

Species (RISC 1998, 1999).  Field crews walked the shoreline of each lentic area and identified 

bird species visually and/or based on vocalizations.  The date, start time, end time, and weather 

conditions associated with each survey were recorded on digital data collection devices or 

standard field sheets.  Nests observed during the 2018 and 2019 surveys were marked with 

a GPS.  The status (e.g., active, abandoned, predated, destroyed) of each nest and the number 

of eggs and/or chicks present (if applicable) was recorded.   

2.4.2.2 Data Analyses 

Results of the bird surveys were summarized and tabulated according to lentic habitat area 

and species.  Observations of bird species with special conservation status in BC or under SARA 

or COSEWIC were documented.  The most-commonly encountered species (i.e., species found 

at the greatest number of lentic areas) was noted and qualitative assessments of diversity 

(number of species present per area) and relative abundance (number of individuals detected per 

species per survey per location) were completed as outlined in the study design (Minnow 2018a) 

and in relation to habitat characteristics, as applicable.  Changes in diversity and numbers of 

individuals detected per species over time were also assessed qualitatively for lentic areas that 

have historical data.
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To improve the robustness of the proposed data analyses and support the evaluation of lentic 

areas for ongoing and future monitoring (see Sections 2.8 and 3.7), Simpson’s Diversity Indices 

(SDI) were calculated for each lentic area and survey.  The SDI are values between 0 

(no diversity) and 1 (optimum diversity) and were calculated based on the following equation:  

𝑆𝐷𝐼 ൌ 1 െ  Σ𝑛 ሺ𝑛 െ 1ሻ/𝑁ሺ𝑁 െ 1ሻ 

where n is the total bird count for a single species and N is the total number of birds observed 

(i.e., all aquatic and aquatic-dependent species) (Bibi and Ali 2013; Simpson 1949).12  The SDI 

are expected to support the evaluation of lentic areas for ongoing or future monitoring by 

summarizing diversity data into a single numerical value.  This value can then be used to rate 

lentic areas based on their use by aquatic and aquatic-dependent birds (i.e., their biological value; 

see Section 2.8).   

The SDI (and the bird survey results themselves), were not used to support quantification of 

potential mine-effects to aquatic and aquatic-dependent birds.  Observations can be highly 

weather-dependent (e.g., birds are harder to hear and see during heavy rain) or related to factors 

outside of mine-exposure, such as the presence or absence of a particular vegetation type. 

These natural factors can result in substantial differences in survey results, regardless of the 

degree of mine-exposure. 

2.4.3 Egg Tissue Chemistry  

2.4.3.1 Sample Collection 

Consistent with the Lentic Area Supporting Study design (Minnow 2018a), red-winged blackbird 

(Agelaius phoeniceus) and spotted sandpiper (Actitis macularius) eggs were targeted for 

collection and chemistry analyses in June 2019.  These two species were selected as sentinel 

species because they are abundant and well-distributed throughout the Elk River watershed, have 

a propensity to feed near their nest site during the breeding season, have diets composed 

primarily of aquatic invertebrates, and multiple years of historical egg selenium concentration data 

are available for comparison.  Tree swallows (Tachycineta bicolor) were also included as a 

sentinel species for egg sampling in 2019, based on the outcomes of the 2018 field surveys 

(i.e., tree swallows were distributed at reference and mine-exposed areas throughout MUs 1 to 5; 

Section 3.3).  Additionally, a variety of supporting literature is available to aid in interpretation of 

selenium concentrations in tree swallow eggs (e.g., Coffey et al. 2009; Weech et al. 2012) and, 

12 Because the surveys and subsequent calculations of SDI only include aquatic and aquatic-dependent birds, any 
associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and 
the RAEMP; comparisons to other studies should not be made. 



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 30 

because females are inclined to feed close to their nest site, egg data are expected to represent 

local conditions (Custer et al. 2003).   

Nest searches were completed between June 6 and June 18, 2019, concurrent with the surveys 

for aquatic and aquatic-dependent birds.  Field crews walked the perimeter of each lentic area in 

an effort to identify at least three nests per sentinel species per area.  As indicated in 

Section 2.4.2.1, the location of each nest was marked using a GPS; data were recorded on digital 

data collection devices or standard field sheets.   

A maximum of n = 45 red-winged blackbird eggs, n = 30 spotted sandpiper eggs, and n = 30 tree 

swallow eggs were targeted for sampling.  As per MFLNRORD permit CB19-493835, red-winged 

blackbird eggs were only collected from clutches containing two or more eggs. 

Clutches containing fewer than four spotted sandpiper or tree swallow eggs were not sampled, 

consistent with the conditions outlined in Environment and Climate Change Canada (ECCC) 

Scientific Permit number SC-BC-2019-0004.  No more than one egg was collected per nest, 

except at RG_ERSCIM (Elk River side-channel impoundment), where two spotted sandpiper eggs 

were collected from an abandoned nest.  No more than three nests per species were sampled at 

any given lentic area.   

Eggs collected from active nests were selected at random; if a nest was found to be incomplete 

(i.e., only one or two eggs were present), the nest was re-visited several days later to determine 

if more eggs were laid and sampling could be completed.  A non-toxic marker was used to label 

the shell of each egg that had been selected for chemistry analyses with a unique 

identification code.  Whole eggs were transported in a protective Pelican™ case until the contents 

could be removed in a clean environment.  Each egg was cleaned with a dry cloth and/or 

deionized water prior to opening.  The contents of each egg were emptied into sterile cryovials 

and the developmental status was recorded (e.g., no development, 

mid-development, abandoned/dead).  Care was taken to ensure the shell was not included in the 

sample because nearly all the embryotoxic effects related to selenium concentrations in bird eggs 

is attributed to the egg contents (Heinz 1996).  Each cryovial was labelled with the unique 

identification code and stored frozen until analysis. 

In situ water quality measurements, water chemistry samples (Sections 2.7.3 and 3.6.2), and 

benthic invertebrate tissue chemistry samples (Sections 2.6 and 3.5) were collected from the 

same locations as bird eggs in June 2019.   

2.4.3.2 Laboratory Analyses 

Frozen bird egg contents collected in 2019 were shipped to SRC in Saskatoon, SK for analysis. 

Samples were freeze-dried and homogenized prior to analysis; % moisture was recorded and 
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included in the laboratory reports.  Total concentrations of metals were measured using 

HR-ICPMS.  Analytical results were provided in electronic formats (Appendix B). 

A DQR (Appendix C) was completed following receipt of the laboratory data, as described 

in Section 2.3.3.2.   

2.4.3.3 Data Analyses 

Tissue chemistry results were tabulated by species and selenium concentrations were compared 

to the reference area normal range, benchmarks, guidelines, and prediction intervals generated 

from bioaccumulation and trophic transfer models, as appropriate.  Selenium data were plotted 

and temporal comparisons were made for lentic areas having two or more years of data for the 

sentinel species.  

Selenium concentrations in red-winged blackbird and spotted sandpiper eggs from reference 

lentic areas were used to calculate a combined reference area normal range.13  A combined 

normal range was calculated because few (n = 2) spotted sandpiper eggs were collected from 

reference lentic areas in 2019, and the selenium concentrations in these eggs were within the 

range of concentrations observed for red-winged blackbird eggs from reference lentic areas. 

The use of a combined normal range is also supported by previous comparisons of reference 

area data for these species (i.e., Minnow 2014a).   However, historical reference data for spotted 

sandpiper were not included in the calculations for the Lentic Area Supporting Study because 

reference habitats sampled prior to 2019 were lotic rather than lentic (Harding and Paton 2003; 

Minnow 2014a, 2016, 2018c).  Small samples sizes for spotted sandpiper and tree swallow eggs 

in 2019 were due to the unavailability or inaccessibility of eggs (e.g., target species were not 

nesting at the reference lentic areas, tree swallow nests were located at heights that could not be 

accessed safely; see Section 3.3).  Red-winged blackbird data that were used in the calculations 

were available from studies completed in 2003 (Harding and Paton 2003), 2004 and 2005 

(SciWrite 2007), 2006 (Minnow et al. 2007), 2009 (Minnow et al. 2011), 2012 (Minnow 2014a), 

and 2019 (this study).  Similar to the amphibian normal range (Section 2.3.3.3), outliers greater 

than 1.5-times the IQR on both the untransformed and log10-transformed scale were removed 

from the calculation. Selenium concentrations in red-winged blackbird, spotted sandpiper, and 

tree swallow eggs from mine-exposed lentic areas were compared to the reference area normal 

range to identify areas where selenium concentrations exceeded reference conditions and were 

therefore potentially indicative of mine-exposure.   

Selenium concentrations in red-winged blackbird, spotted sandpiper, and tree swallow eggs were 

compared to the BCMOECCS chronic selenium guideline for bird eggs (i.e., 6 µg/g dw; 

13 No reference area data were collected for tree swallow eggs. 
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BCMOECCS 2019a) and prediction intervals for selenium concentrations in red-winged blackbird 

eggs generated from bioaccumulation and trophic transfer models.  Prediction intervals were 

generated from the updated lentic water to benthic invertebrate model described in 

Section 2.6.2.3 (model step 1) and the existing trophic transfer model for red-winged 

blackbird eggs (model step 2; Teck 2014).  Selenium concentrations in eggs were also compared 

to EVWQP benchmarks (Table 2.2) and relevant effects thresholds from the literature.  

Temporal comparisons were completed using an ANOVA with factors Year and Lentic Area; the 

approach was identical to that described for the assessment of temporal trends for selenium 

concentrations in amphibian eggs (see Section 2.3.3.3).   

2.5 Fish 

2.5.1 Overview 

A limited number of natural lentic areas in the Elk River watershed were surveyed prior to 2018 

to evaluate fish presence/absence, abundance, and tissue selenium concentrations 

(Robinson and Arnett 2014; Minnow 2014a, 2018a,b,c).  Species diversity and relative 

abundance within lentic areas that support fish were otherwise not well-characterized. 

Additionally, potential mine-related effects to fish in lentic habitats are generally not 

well understood.  To account for these data gaps, the Lentic Area Supporting Study included 

surveys to support assessments of habitat use, population health, and fish tissue quality at lentic 

areas in MUs 2 to 5.14   These surveys were completed in 2018 and 2019.   

2.5.2 Fishing Efforts 

In 2018, fishing in lentic areas was completed in late July, early August, and September. 

Because the objectives of these efforts were to confirm the presence/absence and CPUE of 

potential sentinel fish species (i.e., longnose sucker and redside shiner), rather than to collect 

data for specific population or health endpoints (e.g., growth or tissue chemistry), the timing of 

these surveys was not critical.  Surveys were completed under MFLNRO permit CB18-356666 

and focused on lentic areas in MUs 2 to 5 (Figures 2.7 and 2.8).15  Survey locations were selected 

based on habitat classification and assessment information, degree of mine-exposure, incidental 

14 Fish surveys were not completed at lentic areas in MU1 in 2018 and 2019 because MU1 only contains westslope 
cutthroat trout (Oncorhynchus clarki lewisi) and monitoring of westslope cutthroat trout is completed under a separate 
program. 

15 Additionally, n = 8 longnose sucker from RG_GO13 were lethally-sampled to support the EVO Tunnel Diversion 
Project.  Data for these fish are included in this report. 
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observations of fish that were recorded in May and June 2018, and the availability of 

historical data.16   

Fish distribution and CPUE data collected in 2018 indicated that longnose sucker were a suitable 

sentinel species for inclusion in the 2019 surveys and data analyses (Section 3.4.1; Appendix D). 

This conclusion aligned with historical data that indicated this species may be an appropriate 

sentinel species for monitoring in lentic areas, given its widespread distribution in the Elk River 

watershed and relative abundance in lentic areas.  Redside shiner were not carried forward as a 

sentinel species in 2019 because they were not as well-distributed geographically, were captured 

from fewer lentic areas overall, and CPUEs were typically lower, relative to longnose sucker 

(Section 3.4.1; Appendix D). 

In 2019, fishing in lentic areas was completed in May and September 

(MFLNRORD permit CB19-472875) and focused on measurements of population abundance and 

resilience and tissue chemistry for longnose sucker (i.e., the sentinel species).  Fishing was 

completed in May 2019 to support the collection of data related to reproductive endpoints, as well 

as the collection of ovary/egg chemistry samples from ripe female longnose sucker 

(Sections 2.5.3 and 3.4.3).  The timing of the September 2019 sampling was considered 

appropriate for capturing and assessing endpoints associated with young-of-the-year (YOY) fish. 

Additionally, the timing of the May and September field programs was selected to be consistent 

with historical sampling for longnose sucker so that temporal changes could be assessed. 

Multiple fish capture methods were used in 2018 and 2019, including minnow trapping, backpack 

electrofishing, seining, and hoop netting17 (Table 2.3).  Minnow traps were baited18 and set 

overnight at randomly-selected locations within each lentic area, unless densities were low, in 

which case the traps were set in preferred habitats for the target sentinel species (Minnow 2018b). 

Minnow traps were checked daily.  A backpack electrofishing unit was used to capture fish, 

depending on conditions at the site (e.g., size and depth of the wetted area).  Seine nets were 

hauled by foot or by boat.  Once the net haul was complete, fish captured in the seine bag were 

emptied into a water-filled tub and the net was inspected for any remaining fish.  Small hoop nets 

(1.3 centimetre [cm] stretched mesh, 0.61 metre [m] opening) were set in lentic areas with water 

depths sufficient to submerge the mouth of the net so that fish could swim into the funnels.  

16 Results of fishing completed in lentic areas in May 2018 to support the Study of the Reproductive Effects of Selenium 
on Redside Shiner (Richardsonius balteatus) (Golder et al. 2019c,d) were also used to inform fishing efforts for the 
Lentic Area Supporting Study.   

17 Hoop nets were not listed with the other gear types included in the Lentic Area Supporting Study design 
(Minnow 2018a). 

18 Bait is confined to a screened container to prevent consumption by captured fish. 



Easting Northing Minnow Trap
Backpack 

Electrofisher
Hoop Net Seine

RG_LSFRW 652578 5539680 -  - -
RG_USFRW 654224 5533082  - - 
RG_REFF 645869 5556297  - - -

RG_WWER 646615 5554127  - - -
RG_ GHSCW b 648345 5550229  -  -

RG_ERUP 651742 5530538  -  
RG_EROU 652364 5529872  - - 
RG_GLMS 655084 5525825  - - -
RG_GRLK 655563 5525690  - - 
RG_ALE1 663885 5502625  -  

RG_ERSCIM 653443 5524439  - - 
RG_ELWDGC 653175 5521300  -  

RG_GO13 652955 5514065    
RG_OTTO 652537 5512801  - - -

RG_ERSCMC 651684 5511980  -  -
RG_SMCIM 667979 5484119  -  

RG_MCIMCC 668254 5487064  -  
RG_MI16 665055 5489432  -  
RG_MIC2 659533 5496626  -  

RG_MIWW 659707 5498474  -  
RG_AQU1 653531 5511635   - -
RG_HART 640574 5497037  - - -

RG_LFSRIM 648768 5467448  - - 
RG_ERST 651460 5511544  -  

RG_EVPPS 649109 5498956   - 
RG_ERH 648548 5497619   - -

RG_ERIMF 640447 5486898  - - 
RG_ERWSF 639138 5484622  - - 
RG_STPD 639864 5483139  - - 
RG_EROL 640831 5478206  -  

RG_DOMRS 644278 5471987  -  

RG_ELKOA c 637800 5461540  -  -
RG_FLSC 682152 5446297  -  -
RG_FLOX 681970 5445629  -  -
RG_FLA1 681815 5443615  -  
RG_FL17 681226 5440716  - - -
RG_FLM 680245 5435649  - - -

b RG_GHSCW was discontinued after 2018 because it was lotic well into August 2018.
c RG_ELKOA was discontinued after 2018 because it was primarily lotic and considered unsafe for boating and wading

Table 2.3:  Fish Survey Locations and Gear Types for the Lentic Area Supporting Study, 2018 
and 2019

UTM Coordinates 
(NAD83, Zone 11U)

Gear Type

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; MU = Management Unit;  = gear type was used; - 
= gear type was not used.

Mine-exposed

Mine-exposed

MU5

Reference

Mine-exposed

ReferenceOutside of 
MU1 to MU6

Management 

Unit a
Exposure 

Type
Lentic Area ID

MU2 Mine-exposed

a  No fishing was completed in MU1 as part of the Lentic Area Supporting Study; Westslope Fisheries was separately contracted to complete fish 
monitoring in MU1.

MU3

Reference

Reference

MU4
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Hoop nets were set overnight and checked daily.  Although gill nets were listed as a potential gear 

type in the study design (Minnow 2018a), their use was not permitted by MFLNRO/MFLNRORD. 

The effort identifier, set date, set time, pull time, sampling depth, seine haul area, electrofishing 

effort, and GPS coordinates for all fish sampling activities were recorded so that CPUE could be 

calculated for each gear type and effort.  Captured fish were enumerate by species and life stage, 

to the extent possible.  Non-target fish species19 and longnose sucker that were subjected to a 

non-lethal health assessment (Section 2.5.3) were released near their point of capture. 

Representative photographs of captured fish species and habitats were taken. 

Incidental mortalities were reported to Teck and the cause identified so that fishing efforts could 

be modified accordingly (e.g., shorter sets, discontinuation of certain fish capture methods).   

In situ water quality measurements, water chemistry samples (Sections 2.7.3 and 3.6.2), and 

benthic invertebrate tissue chemistry samples (Sections 2.6 and 3.5) were collected from lentic 

areas where fishing was completed.   

2.5.3 Field Measures and Tissue Chemistry Sampling 

As indicated in Section 2.5.2, longnose sucker were selected as the sentinel species for the 2019 

fish health and tissue chemistry assessments.  The target sample size for tissue sampling at 

RG_GO13 in 2018 and the lentic areas that were fished in May 2019 was n = 8 females per 

lentic area.  As indicated previously, adult females were targeted for lethal sampling in May 2019 

to support collection of ovary samples for chemistry analyses.  A sub-set of longnose sucker that 

were captured but not subjected to lethal sampling in May 2018 underwent an external, non-lethal 

health assessment (see below).  Target sample sizes for the non-lethal health assessments 

completed in September 2019 were n = 100 YOY and n = 100 non-YOY fish from each of the 

lentic areas listed in Table 2.3.   

The subset of longnose sucker that was assessed non-lethally in May 2019 and the YOY and 

non-YOY longnose sucker that were targeted for non-lethal sampling in September 2019 were 

measured for total length (millimetres [mm]), fork length (mm), and body weight (g) and inspected 

for external deformities, erosion (fin and gill), lesions, or tumors (DELT) (Sanders et al. 1999). 

Observations of external parasites were also recorded and representative photographs 

were taken.  As indicated in Section 2.5.2, fish that were not retained for lethal sampling were 

released near their point of capture.   

19 Redside shiner (n = 2), longnose dace (Rhinichthys cataractae; n = 1), mountain whitefish (Prosopium williamsoni; 
n = 18), and westslope cutthroat trout (n = 8) captured from RG_GO13 as part of fish sampling completed in support 
of the EVO Tunnel Diversion Project were subjected to non-lethal measures of total length, fork length, and body weight 
in 2019 (Appendix D). 
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Lethal sampling was completed in August 2018 (RG_GO13 only) and May 2019.  Each selected 

longnose sucker was measured for total length, fork length, body weight, and DELT.  Fish were 

euthanized with a decisive blow to the head and spinal severance.  Whole heads were removed 

and placed in labelled Whirl-Pak® bags for otolith dissection and age analysis.  Pectoral fins and 

scales for age analysis were removed from the longnose sucker and placed in labelled envelopes. 

The body cavity of each fish was cut open and the sex and sexual maturity recorded.  Livers and 

whole gonads from incidental male and target female longnose sucker were removed and 

weighed to the nearest milligram using an analytical balance with a surrounding draft shield. 

A small sub-sample of approximately n = 5 eggs was removed from the ovaries of each female 

fish and placed in a labelled cryovial for submission to Trich for analysis by LA-ICPMS 

(Section 2.5.4).  The remaining sections of both ovaries from each fish were placed in a separate 

labelled Whirl-Pak® bag for submission to SRC (Section 2.5.4).  Male reproductive tissues were 

not submitted for chemical analyses, except for testes of male fish (n = 2) that were 

lethally-sampled from RG_GO13 in 2018 (see Section 3.4.3 and Appendix D).  In 2018 and 2019, 

a boneless muscle fillet sample was collected from each fish (females and incidental males) and 

placed in a separate Whirl-Pak® bag for submission to SRC for analysis.  All tissue samples 

(i.e., muscle, ovaries/eggs, testes, and age structures) were stored frozen pending shipment to 

the appropriate analytical laboratories.   

2.5.4 Laboratory Analyses 

Age structures collected from longnose sucker were shipped to AAE Tech Services in La Salle, 

Manitoba (MB).  Whole heads and pectoral fins were thawed, and otoliths were extracted from 

the head samples.  For each fin ray and otolith sample, age and edge condition were reported. 

Scales were used to confirm ages when there was uncertainty in age estimates from fin rays 

or otoliths. 

Frozen muscle samples, ovaries, and testes were shipped to SRC in Saskatoon, SK. 

Samples were freeze-dried and homogenized prior to analysis; % moisture was recorded and 

included in the laboratory reports.  Total concentrations of metals were measured 

using HR ICPMS.   

The frozen aliquots of approximately n = 5 longnose sucker eggs collected in 2019 were shipped 

to Trich in Saanichton, BC to support validation of a micro-analytical technique.  This technique 

may be useful in the future, should Teck wish to explore the non-destructive collection 

(i.e., by extruding eggs from ripe females) and analysis of longnose sucker eggs. 

Samples received by Trich were desiccated and then analyzed using LA-ICPMS.   
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Analytical results obtained by AAE Tech Services, SRC, and Trich were provided in electronic 

formats (Appendix B) and a DQR (Appendix C) was completed following receipt of the analytical 

results, as described in Section 2.3.3.2. 

2.5.5 Data Analyses 

2.5.5.1 Catch Data 

Catch data from 2018 and 2019 were tabulated according to location and species and maps were 

produced to support examination of fish species distributions.  To support inferences regarding 

fish densities and relative abundance, CPUE was calculated by area, species, and gear type. 

Differences in CPUE among lentic areas was assessed qualitatively and in light of habitat 

characteristics and gear types used (i.e., CPUE was not compared among different gear types; 

see Section 3.4.1). 

2.5.5.2 Longnose Sucker Population and Health 

Field data were transcribed from field sheets into electronic spreadsheets and were checked by 

a separate individual for potential entry errors.  Scatterplots of relationships among total length, 

fork length, and body weight were used to identify potential measurement or recording errors.   

Non-lethal Endpoints 

Length-frequency distribution and weight-at-length data were plotted by area in an effort to 

confirm accurate identification of YOY and non-YOY fish prior to completing data analyses. 

However, neither approach was successful, largely due to the extended (i.e., approximately 

six-week) spawning period of dwarf longnose sucker in the Elk River watershed 

(Environment Canada 2012; LePage 2014).  By September, an individual spawned in late April 

would be larger than an individual spawned in early July, despite both being YOY.  This resulted 

in relatively “flat” length-frequency distributions and weight-at-length plots with no discernable 

groupings of YOY and non-YOY fish.   

To establish a logical threshold for delineating YOY and non-YOY fish, an age-length key was 

created (Isely and Grabowski 2007).  The key was developed using paired fork length and age 

data for known-age fish collected from lentic areas in the Elk River watershed.  Specifically, fish 

that were lethally sampled, aged, and identified as age-0 or age-1 during historical surveys 

(Minnow 2004, 2018b) and 2018 and 2019 were used.  Length data were divided into discrete, 

0.50 cm intervals and the frequency of ages within each interval was determined for the 

known-age fish.  These frequencies were used to determine the probability that a fish of a 

specified length will be age-0 or age-1 (Isely and Grabowski 2007).  Based on this approach, it 

was established that fish within the length bins greater than the 7.0 to 7.5 cm bin class had a 
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consistently greater than 50% probability of being non-YOY.  Thus, a threshold of 7.50 cm was 

used to identify non-YOY fish for the September 2019 dataset.  All fish captured in May were 

considered to be non-YOY regardless of their size. 

To assess fish survival, length-frequency distribution data for YOY (September 2019) and 

non-YOY (May and September 2019) longnose sucker were compared among reference and 

mine-exposed areas (Environment Canada 2012).  Comparisons were completed separately for 

the May and September datasets.  Differences in fork length and body weight were also compared 

among reference and mine-exposed areas using ANOVA to assess differences in growth for YOY 

fish captured in September 2019 (i.e., at the end of the summer growth period) and non-YOY 

longnose sucker (Environment Canada 2012).  Data were log10-transformed as necessary to 

meet the assumptions of normality and non-parametric tests were used when the assumptions 

could not be met.  When appropriate, post-hoc pairwise comparisons were assessed with a 

Tukey’s HSD test to correct for the number of comparisons.    

Statistical comparisons of length-frequency distributions among areas were also conducted using 

the two-sample Kolmogorov-Smirnov (KS) test.  The two-sample KS test compares the maximum 

difference in the cumulative relative frequency distributions (CRFDs) between areas. 

The maximum difference between CRFDs is reported as a negative difference when the 

mine-exposed area had more fish (relative to the reference area) that were less than the length 

where the maximum difference in CRFDs was observed.  The maximum difference is reported as 

a positive difference when the mine-exposed area had fewer fish (relative to the reference area) 

that were less than the length where the maximum difference in CRFDs was observed. 

Fulton’s condition factor (K) was calculated for YOY and non-YOY longnose sucker based on the 

following equation (Environment Canada 2012):  

𝐾 ൌ ൬
𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡
𝑓𝑜𝑟𝑘 𝑙𝑒𝑛𝑔𝑡ℎଷ

൰𝑋 100 

Condition is an indicator of the energy reserves available to a fish for activities like growth and 

reproduction, as well as the quantity and quality of dietary items that are available 

(Pope and Kruse 2007).  Comparisons of K were made among reference and mine-exposed lentic 

areas and were supported by length-weight plots, as appropriate. 

Statistical comparisons of condition were also analyzed using analysis of covariance (ANCOVA) 

with adjusted body weight (log10-transformed) as the response and fork length (log10-transformed) 

as a covariate.  Significant interactions between the area and the covariate (i.e., the assumption 

of homogeneity of regression slopes between areas) in the ANCOVA were assessed using 

α = 0.05. When the interaction term was significant, the coefficients of determination (R2) of the 

interaction model and parallel slope model were compared to assess whether the slopes were 
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practically significant.  If the R2 was >0.8 and within 0.02 between the two models, then the 

conclusion was that the interaction model and parallel slope models were practically the same 

(Environment Canada 2012) and the ANCOVA proceeded with the parallel slope model. 

When the interaction could not be removed by comparison of R2 values, then the conclusion was 

that the difference in the response variable between areas was dependent on the 

covariate values.  When the interaction term was not significant, the interaction term was removed 

from the model and the parallel slope ANCOVA model was fit.  When the covariate was not a 

significant predictor of the response variable in the parallel slope ANCOVA model, the analysis 

proceeded as an ANOVA or equivalent non-parametric test. 

All statistical comparisons among areas were conducted using a significance level (α) of 0.1. 

Statistical outliers were defined as observations with Studentized residuals with magnitude >4.0 

(Environment Canada 2012).  Statistical analyses were reported for comparisons with and without 

the outliers to assess the influence of the outlier on statistical significance and the MOD. 

All statistical analyses were conducted in R (R Core Team 2019). 

An MOD between the reference and mine-exposed areas was calculated for each endpoint as a 

percentage of the reference area, according to the following equation: 

𝑀𝑂𝐷 ൌ ሺ𝐸𝑥𝑝 െ 𝑅𝑒𝑓ሻ/ሺ𝑅𝑒𝑓 𝑋 100ሻ 

Medians (non-parametric test), means, or the covariate-adjusted means 

(ANCOVA, without interaction) were used in the calculations.  When an interaction was observed, 

the MOD was estimated for small and large fish at the minimum and maximum values of the 

overlap in covariate values between areas using the predicted values of the response variables 

from the interaction ANCOVA regression model (Environmental Canada 2012).  When response 

variables were log10-transformed, the means were reported in the original data units 

(i.e., anti-logged), equivalent to geometric means.   

Summary statistics (sample size, mean, median, standard deviation [SD], standard error [SE], 

minimum, and maximum) were tabulated for total length, fork length, and K; statistics were 

calculated separately by area and for YOY and non-YOY fish.  The proportion of fish with DELT 

were also calculated by area.  Temporal comparisons of fork lengths, body weights, and K were 

completed for lentic areas having two or more years of data; the approach used was the same as 

that described for temporal comparisons of selenium concentrations in amphibian eggs 

in Section 2.3.3.3. 

Lethal Endpoints 

Statistical analyses for lethally-sampled fish focused on sexually mature females.  This is because 

female fish were targeted for lethal sampling to support the collection of ovaries for chemistry 
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analyses (see Sections 2.5.3 and 2.5.5.3).  Additionally, this approach aligns with 

recommendations for Environmental Effects Monitoring (EEM), which indicate that data for males, 

females, and immature fish should be analyzed separately due to differences in energetic 

requirements, growth, condition, and gonad sizes among these groupings 

(Environment Canada 2012).  The number of adult female longnose sucker collected from 

reference lentic areas as part of the lethal sampling program completed in May 2019 was 

insufficient to complete comparisons among reference and mine-exposed areas.  Only n = 2 adult 

females were lethally-sampled, both of which were captured at RG_FLA1 

(Flathead side-channel/snye; Appendix D).  Consequently, comparisons could only be made 

among mine-exposed lentic areas where female longnose sucker were lethally sampled in 

sufficient numbers (i.e., n greater than or equal to [≥] 8; see Section 3.4 and Appendix D).  

Endpoints related to growth and condition that were compared among fish from different 

mine-exposed areas included standard endpoints for EEM, such as K and relative liver weight 

(Environment Canada 2012).  Liversomatic indices (LSI) and gonadosomatic indices (GSI) were 

also calculated for lethally-sampled fish, based on the following equations 

(Environment Canada 2012): 

𝐿𝑆𝐼 ൌ ൬
𝑙𝑖𝑣𝑒𝑟 𝑤𝑒𝑖𝑔ℎ𝑡
𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡

൰𝑋 100 

𝐺𝑆𝐼 ൌ ൬
𝑔𝑜𝑛𝑎𝑑 𝑤𝑒𝑖𝑔ℎ𝑡
𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡

൰𝑋 100 

Like K, the LSI is used as an indicator of energy storage and the availability and quality of 

dietary items.  The GSI is used as an indicator of reproductive effort and how fish are using or 

allocating their energy.  Gonad-weight-at-body-weight was also used to assess differences in 

reproduction among mine-exposed lentic areas (Environment Canada 2012). 

Statistical comparisons between fork length and body weight were completed using ANOVA when 

the assumptions of normality and homogeneity of variances were met, based on Shapiro-Wilks’ 

test and Levene’s test, respectively (α = 0.05); data were log10-transformed as required. 

When these assumptions were not met, non-parametric tests were used.  Similar to the methods 

described above for non-lethally sampled fish, ANCOVA was used to compare relative gonad 

weight and relative liver weight among mine-exposed areas.  

Summary statistics (sample size, mean, median, SD, SE, minimum, and maximum) were 

calculated for total length, fork length, K, age, LSI, and GSI; statistics were calculated separately 

by sex and area.  The proportions of fish with DELT were also calculated by area.  A Spearman 

Rank Correlation analysis was also completed to identify significant relationships between health 

endpoints (e.g., condition, GSI) and selenium concentrations in muscle, ovaries, and eggs of 
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female longnose sucker.  Correlations between fish health endpoints and specific conductance 

(i.e., the degree of mine-exposure or position along the mine-exposure gradient) were 

also analyzed. 

Temporal comparisons of fork lengths and body weights (ANOVA), as well as condition 

(ANCOVA), were completed for lentic areas having two or more years of data, following the 

methods described above.  Where appropriate, post-hoc comparisons were made with a Tukey’s 

HSD test and an MOD between the base year and subsequent years was calculated for each 

endpoint as a percentage of the base year.  The following equation was used: 

𝑀𝑂𝐷 ൌ ሺ𝑀𝐶𝑇௩ ௬ െ 𝑀𝐶𝑇௦ ௬ሻ/ሺ𝑀𝐶𝑇௦ ௬ሻ 𝑋 100 

All statistical analyses were conducted in R (R Core Team 2019). 

2.5.5.3 Longnose Sucker Tissue Chemistry 

An inter-laboratory study comparing the analytical results for paired tissue chemistry samples 

submitted to separate analytical laboratories is ongoing and includes the longnose sucker ovary 

and egg samples collected for the Lentic Area Supporting Study.  Preliminary results of the study, 

reported under separate cover, indicate certain samples analyzed by SRC do not meet mass 

requirements to achieve DQOs for accuracy, sensitivity, and precision and these results should 

be interpreted with caution (Golder 2020a).  For the purposes of the Lentic Area Supporting Study, 

data analyses and interpretation were based on the SRC data.  However, data from both SRC 

and Trich are included in Appendices B, C, and D.  Preliminary data flags have been applied to 

samples with weights <50 mg dw but are subject to change based on the finalization of the 

inter-laboratory study.20 These preliminary data flags have been applied to tables and figures, as 

appropriate, and key differences among the selenium data from SRC and Trich were considered. 

Tissue chemistry results from SRC and Trich were tabulated by tissue type. 

Selenium concentrations in muscle and ovaries were compared to reference area normal ranges, 

tissue quality guidelines and relevant thresholds, EVWQP benchmarks, and prediction intervals 

generated from bioaccumulation and trophic transfer models.  Selenium data were also plotted to 

support temporal comparisons for lentic areas that have two or more years of muscle or ovary 

chemistry data.  Mercury concentrations in muscle tissue samples were compared to the 

0.033 micrograms per gram wet weight (µg/g ww) BCMOECCS (2019a) methyl mercury guideline 

for fish tissue consumed by wildlife.   

20 Only two of the n = 60 ovary samples analyzed by SRC in 2019 failed to meet the preliminary 50 mg dw sample 
mass requirement to achieve DQOs (Golder 2020a; see also Section 3.4.3). 
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Selenium concentrations in muscle and ovaries collected from longnose sucker captured in 

reference lentic areas were used to compute tissue-specific reference area normal ranges. 

Data collected in 2002 (Minnow 2004), 2008 and 2009 (Deleray et al. 2011), 2012 

(Minnow 2014a), 2015 (Minnow 2018b), and 2019 (this study) were used to calculate the 

reference area normal range for muscle.  Data from 2009 (Minnow et al. 2011), 2012 

(Minnow 2014a), 2015 (Minnow2018b), and 2019 (this study) were used to calculate the 

reference area normal range for selenium concentrations in ovaries.  Outliers greater than 

1.5-times the IQR on both the untransformed and log10 transformed scale were removed from 

the calculations.  Selenium concentrations in muscle and ovaries from longnose sucker collected 

at mine-exposed lentic areas were compared to their respective reference area normal ranges to 

identify areas where selenium concentrations exceed reference condition and were therefore 

potentially indicative of mine-exposure.   

Selenium concentrations in muscle and ovaries were also compared to tissue-specific long-term 

chronic selenium guidelines from BCMOECCS (i.e., 4 µg/g dw and 11 µg/g dw, respectively; 

BCMOECCS 2019a).  Comparisons to EVWQP benchmarks for reproductive effects to fish other 

than westslope cutthroat trout (Oncorhynchus clarki lewisi) were completed for ovary 

samples (Golder 2014; Table 2.2).  Selenium concentrations in fish tissues were further compared 

to prediction intervals generated from bioaccumulation and trophic transfer models, 

as appropriate.  Prediction intervals were generated from the updated lentic water to benthic 

invertebrate model described in Section 2.6.2.3 (model step 1) and the existing trophic transfer 

model for westslope cutthroat trout, which was revised slightly to include lentic data only 

(model step 2; Teck 2014).     

Temporal comparisons were completed using an ANOVA with factors Year and Lentic Area; the 

approach was the same as that described for the assessment of temporal trends for selenium 

concentrations in amphibian eggs (see Section 2.3.3.3).   

2.6 Benthic Invertebrates 

2.6.1 Overview 

Benthic invertebrates are exposed to mine-related constituents in surface water, sediment pore 

water, food (e.g., detritus), and the incidental ingestion of sediment (Morrison et al. 1996; 

Borgmann et al. 2007).  Therefore, selenium concentrations in benthic invertebrate tissues are 

considered indicators of habitat quality and exposure to mine-related constituents.  Also, because 

benthic invertebrates are a food source for some amphibians, aquatic and aquatic-dependent 

birds, and fish, they represent a key dietary exposure pathway for these receptor groups. 

Sampling in 2018 and 2019 was completed to generate a better understanding of selenium 
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concentrations in benthic invertebrate tissues and assess dietary exposure for amphibians, 

aquatic and aquatic-dependent birds, and fish.   

Although benthic invertebrate community sampling was included in the study design 

(Minnow 2018a), it was not completed as part of the Lentic Area Supporting Study in 2018 

and 2019.  It was recognized by Teck and the EMC that this type of sampling program was better 

aligned with the objectives of the sediment toxicity supporting study (Golder 2019), which was 

implemented in 2019 to explore benthic invertebrate community composition and 

sediment chemistry.  The results of the work completed in 2019 were expected to inform selection 

of lentic areas for future sediment toxicity testing and implementation of the sediment quality 

triad approach.  In the event that potential mine-related effects to benthic invertebrate 

communities are identified as part of these ongoing sediment toxicity supporting studies, 

additional benthic invertebrate community sampling lentic areas may be warranted. 

Additionally, the variability in lentic habitat types (e.g., ponds versus snyes) and conditions 

(e.g., presence or absence of particular vegetation types, permanence) among lentic areas was 

expected to confound interpretation of potential mine-related effects in the absence of sediment 

toxicity data.   

2.6.2 Tissue Chemistry 

2.6.2.1 Sample Collection 

Composite-taxa benthic invertebrate tissue samples were collected at the same lentic areas as 

amphibian egg samples (May 2018 and 2019), bird eggs (June 2019) and where fishing efforts 

occurred (July/August21 2018 and May and September 2019).  Samples were also collected from 

a sub-set of lentic areas in July 2019.  As such, benthic invertebrate tissue chemistry samples 

were collected from lentic areas distributed throughout MUs 1 to 5, as well as out-of-watershed 

reference areas, and are therefore considered representative of reference conditions and a 

gradient of mine-exposure.   

A net with a 400 micrometre (µm) mesh was used to collect composite-taxa tissue chemistry 

samples by sweeping the shoreline of lentic areas (Minnow 2014a, 2018a,c).  Three replicate 

samples were collected per lentic area per sampling event.  Replicate samples were distributed 

throughout the lentic area and were spaced a minimum of 10 m apart.  Following collection of the 

sample, the outside of the net was rinsed with site water to concentrate the sample at the cod end 

of the net.  The contents of the net were dumped into a white plastic tray.  Clean tweezers were 

used to pick invertebrates from the debris and a random sub-sample was transferred to a white 

21 Benthic invertebrate tissue samples were not collected during fishing efforts completed in September 2018. 
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enamel tray.  Care was taken to remove as many organisms as possible until about 1 to 2 g of 

wet tissue was obtained (Minnow 2018a,c).  The taxa added to the sample were documented on 

digital data collection devices or standard field sheets.  Once sufficient tissue was picked from 

the debris, it was placed in a labelled cryovial.  Samples were stored in a cooler with ice packs 

until they could be transferred to a freezer at the end of the day.  Tissue samples were 

stored/shipped frozen until analysis. 

In situ water quality measurements and water chemistry samples (Sections 2.73 and 3.6.2) were 

collected concurrently with benthic invertebrate tissue chemistry samples.   

2.6.2.2 Laboratory Analyses 

Frozen benthic invertebrate samples collected in 2018 and 2019 were shipped to SRC 

in Saskatoon, SK.  Samples were freeze-dried and homogenized prior to analysis; % moisture 

was recorded and included in the laboratory reports.  Total concentrations of metals were 

measured using HR-ICPMS.  Analytical results were provided in electronic formats (Appendix B). 

A DQR was completed following receipt of the laboratory data, as described in Section 2.3.3.2 

(see also Appendix C). 

2.6.2.3 Data Analyses 

Data collected in 2006 (Minnow et al. 2007), 2009 (Minnow et al. 2011), 2010 (Minnow 2011), 

2011 (Minnow 2012), 2012 (Minnow 2014a), 2013 and 2014 (Minnow 2016), 2015 

(Minnow 2018b), 2018, and 2019 were used to calculate a reference area normal range for 

selenium concentrations in benthic invertebrate tissues.  Outliers greater than 1.5-times the IQR 

on both the untransformed and log10-transformed scale were removed from the calculation. 

Selenium concentrations in benthic invertebrate tissue samples from mine-exposed areas were 

compared to the reference area normal range to identify lentic areas where selenium 

concentrations exceed reference condition and were therefore potentially indicative 

of mine-exposure.   

Selenium concentrations were compared to the BCMOECCS (2019a) interim tissue guideline 

(i.e., 4 µg/g dw) and EVWQP benchmarks for effects to growth, reproduction, and survival of 

benthic invertebrates, and dietary effects to juvenile fish and birds (Golder 2014; Table 2.2). 

Concentrations were also compared to the preliminary dietary benchmark (45 µg/dw) for maternal 

amphibian diet.  This benchmark is based on laboratory studies of African clawed frogs 

(Massé et al. 2015, 2017) and an estimated egg:diet ratio of 1:1.   

Selenium concentrations in benthic invertebrate tissues were also compared to prediction 

intervals generated from the lentic bioaccumulation model that was developed in support of the 
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EVWQP and updated with data collected in 2018 and 2019 (Teck 2014; Golder 2020b). 

Data were also used to contextualize selenium concentrations in amphibian eggs, aquatic and 

aquatic-dependent bird eggs, and fish tissues, as appropriate.  

Temporal comparisons were completed using an ANOVA with factors Year and Lentic Area; the 

approach was the same as that described for the assessment of temporal trends for selenium 

concentrations in amphibian eggs (see Section 2.3.3.3).    

2.7 Habitat Information 

2.7.1 Overview 

Supporting habitat information, including observations of lentic habitat features, measures of 

in situ water quality, and water and sediment chemistry samples, were collected in 2018 

and 2019.  This information was gathered to support assessments of habitat use and potential 

effects to amphibians, birds, fish, and benthic invertebrates from exposure to 

mine-related constituents.  These data were also used to confirm that the evaluated habitats were 

indeed lentic and appropriate candidates for potential inclusion as lentic monitoring locations in 

future cycles of the RAEMP.   

2.7.2 Lentic Habitat Features 

A habitat assessment was completed during the first visit to each lentic area; habitat data were 

updated as required during subsequent field programs.  If an area was identified as non-lentic 

(i.e., was dry, terrestrial, lotic, or a mine settling pond), this information was recorded and the area 

was excluded from further assessment.  Exceptions included areas that were lotic early in the 

open-water season (May) but became lentic later in the open-water season (June or July), based 

on historical data.  Areas that were considered lentic, based on a cursory assessment, were 

classified based on lentic habitat type (Table 2.4) and the following data were recorded on digital 

data collection devices coupled to GPS units:  

 size (i.e., wetted area) of the lentic area (square metres [m2]) ;

 connectivity to other aquatic environments (e.g., the Elk River main stem);

 amount and types of dominant aquatic vegetation;

 adjacent vegetation types (e.g., grasses, shrubs) and land use, including potential

anthropogenic influences;

 substrate type(s) and associated notes (e.g., odours);

 presence of various cover types for fish (e.g., vegetation, woody debris);

 evidence of water level fluctuations that may be attributed to seepage, groundwater

recharge, or evaporation;



Table 2.4: Definitions Used to Describe Aquatic Habitat Classifications and Vegetation

Definition

A mine settling pond or another man-made pond, typically constructed 
with the intention of holding water.
A within-channel lentic area upstream of a dam/blockage. Water is 
slow moving. Accumulates sediment and debris.
A large (>8 ha [80,000 m2]) lentic area surrounded by land. Plant 
growth is unlikely at depth.
Flowing, well-oxygenated water with coarse substrates.

Swamp
A shallow lentic area with saturated substrates, hydrophytic plants, 
little to no peat, a "mucky" bottom, and tall trees/vegetation that cover 
<25% of the area. May be ephemeral.

Marsh
A shallow lentic area with saturated substrates, hydrophytic plants, 
little to no peat, and shrubs/non-woody vegetation that cover <25% of 
the area. May be ephemeral.

Shallow-water 
wetland

A shallow lentic area with saturated substrates, hydrophytic plants, 
little to no peat, a "mucky" bottom, and abundant submergent/floating 
aquatic vegetation. Not typically ephemeral.
A lentic area that is cut off from an adjacent lotic habitat. Contains 
standing water and is typically U-shaped.

Swamp
A lentic area with abundant peat (usually >40 cm thick), groundwater 
infiltration, and an abundance of trees and shrubs. Grasses are 
uncommon.

Bog A lentic area with abundant peat (usually >40 cm thick) and no 
groundwater infiltration. Sphagnum  dominate.

Fen
A lentic area with abundant peat (usually >40 cm thick), groundwater 
infiltration, and an abundance of grasses, sedges, rushes, and brown 
mosses.
A small (<8 ha [80,000 m2]) lentic area surrounded by land. Plant 
growth could potentially occur throughout.
A lentic habitat that is connected to lotic habitats at the upstream and 
downstream ends. There may be some flow.
A lentic habitat that is connected to a lotic habitat at the downstream 
end only.
Not detected at the time of the survey.
Detected, but in low numbers (e.g., one plant or a small patch of plants 
along a fraction of the shoreline).
Moderately abundant with patches distributed throughout the lentic 
area.
Dense, distributed throughout the lentic area, and among the 
predominant aquatic vegetation types.

Notes: > = greater than; ha = hectares; m 2 = square metres; < = less than; % = percent; cm = centimetres.
a Modified from Government of Alberta (2009) and Warner and Rubec (1997).

Type

Pond

Side-channel

Snye

Aquatic Habitat 
Classifications a

Aquatic Vegetation 

Not observed

Sparse

Common

Abundant

Mineral 
wetland

Oxbow

Peatland 
wetland

Anthropogenic pond

Beaver pond/ 
impoundment

Lake

Lotic

November 2020 | 48 



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 49 

 unique point features (e.g., animal tracks, beaver dams, debris piles);

 flow direction, if applicable;

 perceived accessibility for fish, amphibians, and/or birds;

 incidental observations of amphibians, fish, and/or birds; and

 representative photos.

Lentic areas that represented more than one distinct habitat type (e.g., a wetland and a pond) 

were sub-divided and the lentic features recorded separately.  Ephemeral areas identified in 

May 2018 that were dry by June 2018 were excluded from further assessment.    

2.7.3 Water Quality 

2.7.3.1 In Situ Measurements 

In 2018 and 2019, in situ measurements of water quality parameters (i.e., temperature, DO, 

pH,  specific conductance) were recorded during habitat assessments, tissue chemistry sampling, 

fishing efforts, and sediment and water chemistry sampling.  In situ measurements were taken 

approximately 30 cm below the water surface, and 50 cm off the bottom, if possible, based on 

lentic area depth.  For shallow areas where this was not possible, measurements were taken at 

approximately mid-column.  A YSI Professional Plus handheld multiparameter meter (YSI Inc., 

Yellow Springs, Ohio) was used.  The YSI was calibrated according to manufacturer instructions 

and Minnow Standard Operating Procedures (SOPs).  The DO sensor was re-calibrated at least 

daily, and whenever field crews moved between lentic areas with an elevational difference 

(e.g., lentic areas near Fernie, BC versus areas near Elkford, BC).  Measurements were recorded 

on digital data collection devices coupled to GPS units or standard field sheets. 

The number of measurements collected at each area during each visit was dependent upon the 

size of the lentic area and the type of survey being completed.  For example, multiple recordings 

(e.g., at the inlet, middle, and outlet) were completed for larger lentic areas like RG_GRLK 

(Grave Lake); multiple recordings were also taken during sediment sampling events (i.e., one set 

of measurements per sediment sampling station).  Where a lentic area was composed of two 

distinct lentic habitat types (e.g., a large wetland and a pond), separate in situ measurements 

were collected based on sub-divisions applied to these areas.   

As indicated in Section 2.2, in situ measurements of specific conductance were used to 

determine the degree of mine influence for mine-exposed sites.  In situ measurements were also 

used to support interpretation of biological survey data, as appropriate (e.g., to determine if high 

water temperatures influenced fish catch or if low DO precluded use of certain areas by fish at 

certain times throughout the open-water season). 
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2.7.3.2 Sample Collection  

Water chemistry samples were collected in association with: 

 amphibian eggs collected in May of 2018 and 2019;

 bird eggs collected in June 2019;

 fishing efforts completed in 2018 and 2019; and

 sediment chemistry sampling completed in 2018 and 2019.

Water samples were also collected in July 2019, concurrent with collection of benthic invertebrate 

tissue chemistry samples (see Section 2.6.2).  Water samples collected from lentic areas in 2018 

and 2019 represented reference conditions and a gradient of mine-exposure.   

Consistent with historical sampling (Minnow 2014a), water samples were collected from a boat or 

by wading into the water from shore.  Samples were taken from approximately mid-depth, or at 

arm’s length below the surface using labelled samples bottles.  Samples for analysis of total 

metals and nutrients were preserved, as required, according to the instructions provided by the 

analytical laboratory.22  For each sample, GPS coordinates, date, and time of sampling 

were recorded.  Quality control (QC) samples were also collected to represent approximately 10% 

of the water chemistry samples and included duplicates and blanks (e.g., field and/or 

travel blanks; Appendix C).  Samples were stored in a cooler with ice packs until they could be 

refrigerated at the end of the day.  Samples were shipped daily or every other day, on ice, to the 

analytical laboratory to achieve compliance with recommended analytical hold times.     

2.7.3.3 Laboratory Analyses 

Water chemistry samples collected in 2018 and 2019 were shipped to ALS Environmental in 

Calgary, Alberta (AB), a CALA-certified laboratory, for analysis of the water quality analytes listed 

in Permit 107517 (Table 2.5).  Upon receipt of water chemistry samples, ALS opened the coolers, 

measured the temperature to verify the maintenance of cold samples, logged each sample, and 

assigned each sample a unique identification code.  Samples were analyzed using the 

following methods: 

 Total suspended solids (TSS): gravimetric method (American Public Health Association

[APHA] 2540D);

 Total dissolved solids (TDS): gravimetric method (APHA 2540C);

22 Sample aliquots for the analysis of dissolved analytes were filtered at the analytical laboratory, rather than the field, 
as per the instructions provided by the analytical laboratory. 



Category Analytes a

Field Measurements Water temperature, specific conductance, dissolved oxygen (DO), 
pH

Conventional Analytes
Specific conductance, total dissolved solids, total suspended solids, 
hardness, alkalinity, dissolved organic carbon, total organic carbon, 
turbidity

Major Ions Bromide, fluoride, calcium, chloride, magnesium, potassium, 
sodium, sulphate

Nutrients Ammonia, nitrate, nitrite, Total Kjeldahl Nitrogen (TKN), 
orthophosphate, total phosphorus

Total and Dissolved Metals b
Aluminum, antimony, arsenic, barium, beryllium, bismuth, boron, 
cadmium, chromium, cobalt, copper, iron, lead, lithium, manganese, 
mercury, molybdenum, nickel, selenium, silver, strontium, thallium, 
tin, titanium, uranium, vanadium, zinc

a As per Permit 107517, Appendix 2, Table 25.
b Metals, metalloids, and non-metals included in the multi-analyte scan are collectively referred to as “total metals”.

Table 2.5:  Water Quality Analytes Measured as Part of the Lentic Area Supporting 
Study
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 Turbidity: nephelometric method (APHA 2130 B);

 Alkalinity: manual titration (APHA 2320);

 Total organic carbon (TOC) and dissolved organic carbon (DOC): combustion method

(APHA 5310);

 Bromide, chloride, fluoride, and sulphate: ion chromatography (United States

Environmental Protection Agency [EPA] 300.1);

 Hardness as calcium carbonate (CaCO3): by calculation (APHA 2340B);

 Total ammonia as N: flow injection with fluorescence detection (Watson et al. 2005);

 Nitrate and nitrite as N: ion chromatography (EPA 300.1);

 Total Kjeldahl Nitrogen (TKN): flow injection with fluorescence detection

(APHA 4500-NORG [TKN]);

 Total phosphorus and orthophosphate: colourimetric method 

(APHA 4500-P PHOSPHORUS);

 Total and dissolved metals (other than mercury): Collision/Reaction Cell Inductively

Coupled Plasma Mass Spectrometry (CRC-ICPMS; APHA 200.2/6020A; EPA 300.1);

 Total mercury: Cold Vapour Atomic Fluorescence Spectrometry 

(CVAFS; EPA 1631 REV E); and

 Dissolved mercury: CFAVS or Cold Vapour Atomic Absorption Spectroscopy

(CVAAS; APHA 3030B/EPA 1631E).

Analytical results were provided in electronic formats (Appendix B).  A DQR was completed 

following receipt of the laboratory data, as described in Section 2.3.3.2 (Appendix C).   

2.7.3.4 Data Analyses 

In situ measurements and analytical results for water chemistry samples collected in 2018 and 

2019 were tabulated and compared to relevant BC WQG for the protection of aquatic life 

(BCMOE 2017; BCMOECCS 2019a), EVWQP Benchmarks, and appropriate site-specific 

screening values (Table 2.6; Golder 2014, 2017; Teck 2014, 2020).  Applicable EVWQP 

Benchmarks included benchmarks for sulphate, nitrate, and dissolved cadmium, all of which are 

applicable to lentic and lotic environments.  The EVWQP benchmarks for aqueous selenium 

concentrations were excluded from the data analyses for this report.  The selenium benchmarks 

were derived specifically for lotic environments and, because a given aqueous selenium 

concentration may result in greater selenium accumulation in biological tissues within lentic areas 



Level 1 Level 2 Level 3
Fish - - -

Invertebrates - - -
General - - -

Amphibians 481 822 -
Fish 499 674 1,173

Invertebrates 625 729 1,315

General MU1 and MU2: 101.0003[log(hardness)]-1.52

MU3 to MU5: 3
MU1 and MU2: 101.0003[log(hardness)]-1.38

MU3 to MU5: 3
-

Amphibians 101.0003[log(hardness)]-1.02 - -
Fish 101.0003[log(hardness)]-1.35 - -

Invertebrates 101.0003[log(hardness)]-1.82 101.0003[log(hardness)]-1.60 -
Nitrite mg/L General - - -

Beryllium µg/L General - - -
Chromium µg/L General - -

Fish - - -
Invertebrates - - -

Fish - - -

Invertebrates - - -
Vanadium µg/L General - - -
Cadmium µg/L General 100.83[log(hardness)]-2.53 d - -

Iron mg/L General - - -

a Modified from Golder (2014, 2017) and Teck (2014, 2020b)
b Metals, metalloids, and non-metals included in the multi-analyte scan are collectively referred to as “metals”
c Interim screening value.
d Maximum applicable hardness is 285 mg/L.

Cobalt

Nickel c

Analytes

mg/L

mg/L

TDS mg/L

NitrateNutrients

Major Ions Sulphate

Category

Conventional 
Analytes

Units
Benchmark/
Screening 

Notes: EVWQP = Elk Valley Water Quality Plan; TDS = total dissolved solids; mg/L = milligrams per litre; µg/L = micrograms per litre.

Table 2.6:  Applicable Benchmarks and Screening Values for Water Quality Analytes Measured as Part of the Lentic Area 

Supporting Study a

µg/L

Benchmarks for EVWQP Constituents

Dissolved 
Metals b

Total Metals b
µg/L
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Level 1 Level 2 Level 3
Fish 1,000 2,000 -

Invertebrates 1,000 1,750 -
General 429 - -

Amphibians - - -
Fish - - -

Invertebrates - - -

General - - -

Amphibians - - -
Fish - - -

Invertebrates - - -
Nitrite mg/L General 100.829[log(chloride)]-1.49 - -

Beryllium µg/L General 5.3 - -
Chromium µg/L General 5.0 - -

Fish exp0.414[ln(hardness)]+3.92 - -
Invertebrates exp0.414[ln(hardness)]-0.99 exp0.414[ln(hardness)]-0.30 exp0.414[ln(hardness)]+0.29

Fish 10[log(88)- 0.763×(log(103)-log(hardness)) - 

0.073×(log(0.5)-log(DOC))+0.242×(7.4-pH)]
10[log(134)- 0.763×(log(103)-log(hardness)) - 

0.073×(log(0.5)-log(DOC))+0.242×(7.4-pH)]
10[log(278)- 0.763×(log(103)-log(hardness)) - 

0.073×(log(0.5)-log(DOC))+0.242×(7.4-pH)]

Invertebrates 5.3 15 22
Vanadium µg/L General 120 - -
Cadmium µg/L General - - -

Iron mg/L General 1.1 - -

a Modified from Golder (2014, 2017) and Teck (2014, 2020b)
b Metals, metalloids, and non-metals included in the multi-analyte scan are collectively referred to as “metals”
c Interim screening value.
d Maximum applicable hardness is 285 mg/L.

Units
Benchmark/
Screening 

mg/LTDS

Analytes

Nitrate mg/L

Sulphate mg/L

Category

Conventional 
Analytes

Nutrients

Major Ions

Table 2.6:  Applicable Benchmarks and Screening Values for Water Quality Analytes Measured as Part of the Lentic Area 

Supporting Study a

Notes: EVWQP = Elk Valley Water Quality Plan; TDS = total dissolved solids; mg/L = milligrams per litre; µg/L = micrograms per litre.

Dissolved 
Metals b

Total Metals b
Cobalt µg/L

Nickel c µg/L

Relevant Screening Values
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compared to lotic areas, the benchmarks are not transferrable/applicable to lentic systems. 

Instead, aqueous selenium concentrations were compared to the relevant BC WQG and potential 

exposure risks to aquatic and aquatic-dependent organisms (i.e., amphibians, birds, fish, and 

benthic invertebrates; see Section 2.8) in lentic areas were directly evaluated through 

measurement of tissue selenium concentrations and overall water (see below) and 

sediment quality.  Water quality data collected in support of the Lentic Area Supporting Study 

were also used to interpret results of biological surveys and to update selenium bioaccumulation 

models (Golder 2020b).   

To support conclusions regarding overall water quality and development of the Lentic Area 

Evaluation Tables (see Sections 2.8 and 3.7), Water Quality Indices (WQI) were calculated. 

The WQI were calculated separately for each of the lentic areas sampled for water chemistry in 

2018 and 2019.  Calculations were completed in R (R Core Team 2019) following the approach 

of the Canadian Council of Ministers of the Environment (CCME) Water Quality Index 1.0 

(CCME 2001, 2014, 2017).  The lowest (i.e., long-term chronic) BC WQG (BCMOE 2017; 

BCMOECCS 2019a) were used to calculate the WQI.  The lower BC WQG were used to be more 

conservative in the calculation of the exposure risk ratings for the Lentic Area Evaluation Tables 

(Sections 2.8 and 3.7).  The rationale was to support identification of lentic areas with relatively 

poor water quality to focus future monitoring activities.   

2.7.4 Sediment Quality 

2.7.4.1 Sample Collection 

Sediment samples were collected from a sub-set of lentic areas in MUs 1 to 5 from July 25th to 

August 4th, 2018 and from September 5th to October 4th, 2019 (Table 2.7; Figures 2.9 and 2.10).23    

Lentic areas were targeted for sediment sampling based on: 

 habitat classification and assessment information;

 use by amphibians, birds, and/or fish;

 degree of mine-exposure (i.e., areas were targeted to represent reference conditions and

a gradient of mine-exposure); and

 availability of historical data to support temporal comparisons.

23 Sediment chemistry data for lentic areas that were sampled to support the Fall 2019 Sediment Toxicity Supporting 
Study (Golder 2019) are included in the data analyses and interpretation described herein for the Lentic Area 
Supporting Study. 



Easting Northing 2013 2015 2018 2019
RG_UPBEC 659849 5547153 - - - Corer/spoon
RG_UPGHC 651719 5544466 - - Petite Ponar/spoon -
RG_HE27 652573 5566275 Corer Corer Petite Ponar Petite Ponar a

RG_LPLML 650406 5563033 - - Petite Ponar/spoon -
RG_FOFR2W 651937 5559924 - - Corer/spoon Petite Ponar a

RG_FO10 654132 5555010 Corer Corer Petite Ponar -
RG_FOXCF 655094 5553553 - - Petite Ponar -

RG_FRWUCH 655264 5553050 - - Petite Ponar -
RG_FWDEC 656896 5547095 - Corer Petite Ponar -
RG_GHWFR 653010 5545714 - Corer - Petite Ponar a

Reference RG_FO15 654807 5542584 Ponar - Petite Ponar -
Mine-

exposed RG_USFRW 654224 5533082 - - Petite Ponar -

RG_REFF 645869 5556297 Corer Corer Corer -
RG_WWER 646615 5554127 - - Spoon Petite Ponar a

RG_GHSCW b 648345 5550229 - - Petite Ponar -
RG_EROU 652364 5529872 Corer Corer Petite Ponar Petite Ponar a

RG_GHWTC 649199 5549761 - - c -
RG_GLMS 655084 5525825 Corer - Petite Ponar -
RG_GRLK 655563 5525690 Corer - - Petite Ponar a
RG_ALE1 663885 5502625 - - - Spoon

Table 2.7:  Details for Sediment Chemistry Sampling Completed at Reference and Mine-exposed 
Lentic Areas, 2018 and 2019

MU1
Mine-

exposed

Reference

Sampling Methods

Mine-
exposed

MU2

MU3

Reference

Reference

Availability of 
Historical Data and 
Sampling Methods

Management 
Unit

Exposure 
Type

UTM Coordinates 
(NAD83, Zone 11U)Lentic Area ID

MU4
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Easting Northing 2013 2015 2018 2019

Table 2.7:  Details for Sediment Chemistry Sampling Completed at Reference and Mine-exposed 
Lentic Areas, 2018 and 2019

Sampling Methods
Availability of 

Historical Data and 
Sampling Methods

Management 
Unit

Exposure 
Type

UTM Coordinates 
(NAD83, Zone 11U)Lentic Area ID

RG_PAIR 652755 5522838 - - - Spoon
RG_ELWDGC 653175 5521300 Corer Corer Petite Ponar -

RG_ERW 652659 5518678 - - Corer -
RG_ERWCO 652496 5518633 - - Corer -
RG_SEROX 652689 5514469 - - - Petite Ponar
RG_GO13 652955 5514065 Corer Corer Petite Ponar/spoon Petite Ponar a
RG_OTTO 652537 5512801 - Corer Petite Ponar Petite Ponar a
RG_SMCIM 667979 5484119 - - - Petite Ponar

RG_MCIMCC 668254 5487064 - - Corer Petite Ponar a
RG_MCWA 667917 5487467 - - - Petite Ponar

RG_MCWAGC 667308 5488107 - - Spoon -
RG_MI16 665055 5489432 Corer Corer Corer Petite Ponar a

RG_MIWW 659707 5498474 Corer Spoon Spoon Petite Ponar a
RG_AQU1 653531 5511635 - - - Corer
RG_HART 640574 5497037 - - - Petite Ponar a

RG_LFSRIM 648768 5467448 - - Petite Ponar -
RG_LFRSW 650347 5465193 - - - Petite Ponar
RG_ERST 651460 5511544 - - Corer/Petite Ponar -

RG_EVPPS 649109 5498956 - - - Spoon
RG_ERIMF 640447 5486898 - - Petite Ponar/spoon -
RG_ERWSF 639138 5484622 Corer - Petite Ponar/spoon Petite Ponar a

RG_STPD 639864 5483139 - Spoon Petite Ponar/spoon Petite Ponar a

RG_EROL 640831 5478206 Corer Corer Spoon Petite Ponar a

RG_DOMRS 644278 5471987 - - Spoon -
RG_ELKOA b 637800 5461540 Corer Corer Spoon -

Mine-
exposed

c Sediment sampling was attempted at multiple locations within this lentic area; however, samples could not be obtained due to the presence of a thick (i.e., > 
1 m) layer of coarse, particular organic material and peat on top of the sediment.

b These habitats were excluded from the study following completion of the 2018 field sampling. RG_GHSCW remained lotic into August 2018, and 
RG_ELKOA was primarily lotic and considered unsafe for boating or wading.

MU4

a Sediment chemistry samples collected from lentic areas to support the Fall 2019 Sediment Toxicity Supporting Study (Golder 2019) are included in the table 
because data associated with these samples are used in the Lentic Area Supporting Study.

MU5

Reference

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; MU = Management Unit; - = no data/not sampled; > = greater 
than; m = metre.

Mine-
exposed
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Five stations were sampled at each of the target lentic areas (Table 2.7; Figures 2.9 and 2.10).24  

Each sample was made up of a minimum of five sediment cores, five Petite Ponar grab samples, 

or surficial sediments (i.e., to a depth of 2 cm) that were removed with a stainless-steel spoon. 

Coring was attempted first, followed by Petite Ponar sampling; spoon sampling was used if neither 

of the other two methods were successful.  Sampling devices were deployed either by boat or by 

wading into the lentic area.  If sediment sampling was completed on foot, care was taken to 

approach the sampling area in a manner that did not disturb the sediment prior to sampling.  

Efforts were made to core in areas of the sediment that did not have overlying Chara, other 

vegetation, or dense woody debris.  Sediment cores were collected using a 4-inch (10.16 cm) 

diameter Tech-Ops gravity corer.  The corer was either lowered from a boat or pushed into the 

sediment by hand.  Care was taken to minimize disturbance to the sediment surface and to assure 

the vertical alignment of the corer (i.e., that the core did not penetrate the sediment at an angle). 

Cores were retrieved by rope (from a boat) or by hand (in wadable areas).  Retrieval was slow 

and gentle to prevent loss of sediment and maintain a vertical position.  A bung was placed into 

the bottom of the core prior to lifting from the water.  The core was then inspected to confirm 

surface sediments were intact, that the sampler had not been over-inserted into the sediment 

(i.e., presence of sediment to the top of the corer and murky, overlying water), and that the core 

had not been collected at an angle.  If the core sample failed any of the visual criteria, the sample 

was discarded and another sample was collected.  The rejected core was discarded in a manner 

as to avoid contaminating subsequent samples.   

Photographs were taken of each acceptable core.  The sediment was then extruded towards the 

top of the core tube in a controlled manner to minimize suspension of fine particles.  Once the 

sediment was near the top of the tube, an extrusion collar marked with 1 cm intervals was aligned 

on top of the core tube and the sediment was extruded upward to a thickness of 2 cm.  A core 

slicer was inserted between the tube and collar and the collar and slicer containing the sediment 

sample were removed.  The sample was then transferred to a clean plastic tub.  The total number 

of core attempts, sample depth, penetration depth, and visible sediment characteristics 

(e.g., the presence of epi-benthic invertebrates or vegetation, stratification, or colour) were 

recorded for each sample.  Coring equipment was rinsed with site water between samples to 

remove particulates and prevent the contamination of new samples.   

Factors that prevented field crews from collecting core samples successfully included: 

24 Sampling was attempted at multiple locations within RG_GHWTC (Greenhills wetland above Thompson Creek) in 
2018; however, efforts to identify appropriate sediment sampling sites were unsuccessful because crews were unable 
to locate true sediment beneath a thick (i.e., >1 m) layer of coarse, particulate organic material and peat. 
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 the presence of dense aquatic vegetation or woody debris;

 the presence of coarser substrates (e.g., artificial rip rap); and

 water depths too shallow to support insertion of the bung into the bottom of the corer

(i.e., loss of pressure seal and release of sediment).

If crews were unable to obtain cores of satisfactory quality after multiple attempts or there were 

concerns about damaging the core tube, sampling with a Petite Ponar was attempted.  

Petite Ponar sampling was attempted in areas that had the least amount of overlying Chara, other 

vegetation, woody debris, and/or larger rocks.  The Petite Ponar was lowered to the substrate by 

rope, thereby triggering the jaws to close.  The Petite Ponar was retrieved to the surface and then 

tilted carefully to allow excess water to drain out.  The sediment grab was placed into a plastic 

tub and assessed for completeness and any unusual characteristics (e.g., presence of 

woody debris).  If the sample was deemed acceptable (i.e., the sampler was full to each end and 

contained an intact layer of surface sediment), the top 2 cm of the sample was collected with a 

stainless-steel spoon and transferred to a second clean plastic tub.  Representative photographs 

were taken.  The remaining sediment was discarded and the Petite Ponar was rinsed to remove 

any particulates before collecting another sample.   

In some cases, dense vegetation, woody debris, and rocks prevented the jaws of the Petite Ponar 

from closing and capturing a sediment sample of the desired quality and depth.  If this was the 

case, crews either attempted to take additional samples with the Petite Ponar until the desired 

sample quality and volume was achieved or completed the sampling with a stainless-steel spoon. 

In some cases, the sediment sample itself was of the desired quality (i.e., intact layer of surface 

sediment, sampler full to each end) but overlying vegetation was also captured in the Petite Ponar. 

In these instances, a gloved hand was used to remove the vegetation so it was not included in 

the sediment chemistry sample.   

Spoon sampling was completed in and around vegetation, woody debris, and rocks that were too 

dense to support coring or sampling with the Petite Ponar.  Surficial sediment was collected by 

slowly and carefully placing the spoon on the sediment surface in a manner that minimized 

disturbance and inserting the spoon into the sediment to capture sediment to a depth of 2 cm, 

where possible.  The spoon was then slowly lifted to the surface to avoid sample washout. 

The content of each spoonful was inspected to confirm that it was predominantly fine sediment 

(i.e., no pieces of vegetation, woody debris, or rocks), and, if acceptable, was placed into a clean 

plastic tub.  This procedure was repeated to form a composite sample representative of the 

sampling station with sufficient material for analysis.  Sampling equipment was rinsed with site 

water between stations. 
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Once a sufficient sample volume was collected at a given station, a stainless-steel spoon was 

used to homogenize the sediment to create a composite sample.  The sample was then divided 

among four 250 millilitre (ml) glass jars (2018) or a polyethylene bag and glass jars (2019) labelled 

with the project number, sample location, and collection date.25  Duplicate (split) QC samples 

were collected at a target frequency of 10% and the associated composite samples were 

composed of approximately twice the number of grab/core/spoonful samples (Appendix C). 

Samples were stored in a cooler with ice packs until they could be refrigerated at the end of 

the day.  Samples were shipped on ice to the analytical laboratory. 

In situ water quality measurements and water chemistry samples (Sections 2.7.3 and 3.6.2) were 

collected concurrently with sediment chemistry samples.   

2.7.4.2 Laboratory Analyses 

Sediment chemistry samples collected in 2018 and 2019 were shipped to ALS Environmental in 

Calgary, AB for analysis.  Upon receipt of the sample shipments, ALS Environmental measured 

the temperature in each cooler to verify the maintenance of cold samples, logged each sample, 

and assigned each sample a unique sample identification code.  Samples were then analyzed for 

moisture content, particle size distribution, TOC content, and concentrations of total metals 

and PAHs.  Except for moisture, pH, and particle size distribution, analyses were completed on 

the <2 mm diameter fraction in accordance with recommendations from the 2015 to 2016 RAEMP 

report (Minnow 2018b).  Percent moisture was determined gravimetrically, pH analysis was 

completed by electrode, particle size analysis was completed by sieve and pipette, and TOC 

analysis was completed by combustion and titration (total carbon minus TOC; 

Bartels and Sparks 2009).  Concentrations of total metals were analyzed using CRC-ICPMS 

(EPA Method 6020B; EPA 2014) and mercury analysis was completed by CVAAS 

(EPA Method 245.7; EPA 2005).  Analysis of PAH concentrations was completed by tumbler 

extraction and capillary column gas chromatography with mass spectrometric detection (GC/MS). 

Upon completion of the analyses, analytical results were provided in electronic formats 

(Appendix B). 

A DQR was completed following receipt of the laboratory data, as described in Section 2.3.3.2 

(Appendix C).   

2.7.4.3 Data Analyses 

Sediment chemistry results were tabulated and plotted, and concentrations of metals and PAHs 

were compared to reference area normal ranges and the British Columbia Working Sediment 

25 The differences in sample container type between years are attributed to differences in recommendations from, and 
sample containers provided by, the analytical laboratory.   
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Quality Guidelines (BC WSQG; BCMOE 2017).  Reference area normal ranges calculated 

previously for lentic areas, based on data collected in 2013 (Minnow 2014b) and 2015 

(Minnow 2018b), were updated based on reference area data collected in 2018 and 2019. 

New reference area normal ranges were also calculated for metals and PAHs that did not have 

existing reference area normal ranges.  Metal and PAH concentrations in sediment chemistry 

samples collected from mine-exposed areas were compared to reference area normal ranges to 

identify lentic areas where concentrations exceeded reference conditions and were therefore 

potentially indicative of mine-exposure.   

Because values reported for a number of parameters were <LRL, normal range percentiles were 

calculated using Kaplan-Meier (K-M) percentiles, based on the methods described by 

Helsel (2012).  The methods involved transforming the left censored (i.e., “<” value) dataset to a 

right censored (i.e., “>” value) dataset, and then using the K-M estimator, which is used to 

estimate the mean survival time in survival analysis.  The calculation was conducted using the 

survfit() function in the survival package (Therneau 2017) in R and involved calculating the area 

under the K-M survival curve.  Outliers greater than 1.5-times the IQR on both the untransformed 

and log10-transformed scale were removed from the calculation of the normal range.  A normal 

range was not calculated for parameters with >75% of the values <LRL. 

To support conclusions regarding overall sediment quality (i.e., all analytes considered together) 

and development of the Lentic Area Evaluation Tables (see Sections 2.8 and 3.7), Sediment 

Quality Indices (SQI) were calculated.  The SQI were calculated separately for 2018 and 2019 

and for each of the lentic areas listed in Table 2.7.  Calculations were completed in R 

(R Core Team 2019) following the approach of the CCME Sediment Quality Index 1.0 

(CCME 2002, 2014).  The guidelines used to calculate the SQIs included the Interim Sediment 

Quality Guidelines (ISQG)26, and the 2 milligram per kilogram [mg/kg] alert concentration for 

selenium (BCMOE 2017; BCMOECCS 2019a).  The lower BC WSQG (i.e., the ISQG) were used 

in lieu of the upper BC WSQG (i.e., Probable Effects Level [PEL]) to be more conservative in the 

calculation of the exposure risk ratings for the Lentic Area Evaluation Tables (Sections 2.8 

and 3.7).  The rationale was to support identification of lentic areas with poor sediment quality to 

focus future monitoring activities.   

Because concentrations of many metals and PAHs in sediment are often positively correlated to 

TOC content and the proportion of fine particles (Blanton et al. 1995; Wang et al. 2001; 

Chin 2006), correlation analyses were completed to investigate these relationships for lentic areas 

26 The ISQG from the CCME (2002) and BCMOE (2017) are equivalent for most parameters, with the exception of iron, 
manganese, nickel, silver, benzo(g,h,i)perylene, benzo(k)fluoranthene, and indeno(1,2,3-c,d)pyrene, for which there 
are no CCME guidelines.  Additionally, the selenium alert concentration is unique to the BC WSQG.   



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 64 

sampled for sediment chemistry.  Relationships between sediment particle size and TOC 

(e.g., algae, detritus, and benthic invertebrates in the samples) and metal and PAH 

concentrations were assessed using pairwise correlations.  Because a number of parameters 

(PAHs in particular) had reported values <LRL and/or variable LRLs, Kendall’s tau () was used 

to assess the strength and significance of the correlations.  Kendall’s   can accommodate multiple 

LRLs and is computed as the number of concordant pairs of observations where both X and Y 

are increasing or decreasing together.  When comparisons between censored data with 

overlapping intervals are compared, the values are considered as a tie (neither increasing 

nor decreasing).  On average, Kendall’s  has roughly a value of 0.2 less than spearman 

correlations coefficients.  Significance was assessed using an overall threshold p-value <0.05 and 

a pairwise correlation p-value <0.05 with a Bonferroni correction applied to correct for the number 

of comparisons (i.e., p <0.000833, based on 0.05/60 comparisons). 

Temporal comparisons of cadmium, manganese, nickel, selenium, zinc, fluorene, 

2-methylnaphthalene, naphthalene, phenanthrene, and pyrene concentrations in sediments were 

completed for lentic areas having two or more years of data.  These parameters were identified 

as being elevated relative to guidelines and reference area normal ranges historically and/or 

based on sampling completed in lentic areas in 2018 and 2019 (see Section 3.6.3).  The approach 

used was the same as that described for temporal comparisons of selenium concentrations in 

amphibian eggs in Section 2.3.3.3. 

2.8 Integrated Data Evaluation 

2.8.1 Overview 

The objectives of the Integrated Data Evaluation were to present the core results of the Lentic 

Area Supporting Study in a structured framework and provide an integrated interpretation of the 

multiple types of use and chemistry data for lentic areas in a manner that is transparent and will 

be consistently interpreted.  Monitoring results for the various types of data and samples 

described in Sections 2.2 to 2.7 were compiled into a set of Lentic Area Evaluation Tables, which 

form the foundation of the Integrated Data Evaluation.  The Lentic Area Evaluation Tables provide 

a snapshot of lentic habitat use to date and tissue, water, and sediment chemistry data collected 

in 2018 and 2019.  These data are presented in a consistent format for each lentic area, allowing 

for the independent evaluation of each lentic area within each MU.  As such, the Lentic Area 

Evaluation Tables serve as a screening tool for identifying high use lentic areas and determining 

the magnitude of potential exposure risks so that relative use and exposure risks can be 

understood (i.e., are potential exposure risks to amphibian, bird, and/or fish receptors greater at 

lentic area A relative to lentic area B?) and used to inform monitoring decisions. 
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2.8.2 Evaluation Criteria 

The overall framework for the Lentic Area Evaluation Tables consists of a numerical rating system 

that is applied to a set of Lentic Area Evaluation Criteria that were developed to support the 

evaluation and rating of lentic areas studied in 2018 and 2019, and to ultimately determine their 

suitability for inclusion in ongoing monitoring as part of the RAEMP.  The Lentic Area Evaluation 

Criteria are of two types:  

 criteria related to habitat quantity and use by amphibians, aquatic and aquatic-dependent

birds, and fish; and

 criteria related to risks associated with exposure to selenium, metals, and PAHs.

Accessibility to sampling personnel was also considered, albeit separately from the criteria listed 

above, because it is a factor for consideration in determining the feasibility of ongoing monitoring. 

Lentic areas that have potential access issues (e.g., unsafe access, no landowner permission) 

were “flagged” in the Lentic Area Evaluation Tables; however, this “flag” did not contribute to the 

overall use or exposure risk ratings (see Section 2.8.3).  Flagged lentic areas would require further 

evaluation and potential action (e.g., Can permission to access the lentic area be obtained from 

the landowner?) if further sampling is warranted.   

Lentic Area Evaluation Criteria related to habitat depth, size, and use are listed in Table 2.8; a 

statement of relevancy is provided for each criterion (e.g., the presence of bird eggs and chicks 

is an indicator of use for breeding).  Criteria related to habitat quantity and use were carefully 

selected to capture the specific habitat preferences and requirements of critical life stages 

and species (i.e., species with special conservation status) that use lentic areas within the Elk 

River watershed, as well as records of use by these species and life stages.  Examples include 

the presence of an undisturbed riparian area, which may be more attractive to nesting birds, and 

the presence of eggs and chicks, which is an indicator of use for breeding.   

Water depth (m) and size (area; m2) were included in the evaluation because these factors have 

implications for habitat use by amphibians, aquatic and aquatic-dependent birds, and fish. 

For example, a relatively small, shallow lentic area that becomes dry by June is not equally 

suitable for amphibian breeding and rearing habitat as a lentic area that remains wetted until the 

end of the ice-free season.  Egg and larval amphibian life stages would perish in the former, but 

likely survive until after metamorphosis in the latter.  Elevation and species ranges were 

considered for inclusion as criteria (i.e., Is the lentic area within the preferred elevation range or 

geographical range for a given amphibian, bird, or fish species?).  However, a review of the 

relevant literature and data gathered from lentic areas in the Elk River watershed (historically and 

in 2018/2019) indicated the elevations of the lentic areas are well within the preferences of the 



Table 2.8:  Lentic Area Evaluation Criteria Related to Habitat Quantity and Use   

Maximum Depth 
(m) Habitat Area (m2) Permanence Riparian Habitat

Isolation from 
Predatory Fish 
(Eggs/Larvae)

Amphibian Eggs/ 
Larvae Present/ 

Historically 
Present

Evidence of Use 
by SAR for 

Breeding/ Rearing 
b

Relevance
Indicator of habitat 
quantity and 
permanence

Indicator of habitat 
quantity

Does the wetted 
area persist long 
enough to support 
amphibian eggs 
and larvae?

Some lentic areas 
may have habitat 
available to support 
life stages or 
species of concern, 
but access or use 
may be hindered 
by anthropogenic 
impacts (e.g., 
recreational use, 
logging) unrelated 
to mining

Amphibian eggs 
(and larvae) laid in 
areas that are not 
fish-bearing or 
frequented by fish 
are less likely to be 
eaten

Presence of 
egg/larval life 
stages is an 
indicator of use for 
breeding

Presence of 
egg/larval life 
stages and 
observations of 
breeding activities 
are indicators of 
use by SAR for 
breeding

Ratings

0 = <0.5 m deep
0.25 = 0.5 to 1.0 m 
deep
0.5 = 1 to 1.5 m 
deep
0.75 = 1.5 to 2 m 
deep
1 = > 2 m deep

0.25 = 0 to 2,000 
m2

0.5 = 2,000 to 
5,000 m2

0.75 = 5,000 to 
10,000 m2

1 = >10,000 m2 

0 = no
1 = yes

0 = disturbed
1 = undisturbed

0 = area used by 
fish
0.5 = unknown/ use 
by fish uncertain
1 = area not used 
by fish

0 = no
1 = yes

0 = absent
1 = present

b If this criterion receives a rating of "1", the overall use rating is automatically set to "1".

a Pacific chorus frog was not included in the Lentic Area Evaluation Tables because this species was not expected to occur within the Elk River watershed at the outset of the Lentic 
Area Supporting Study, and few verified detections occurred in 2018 and 2019.

Notes: m = metres; m2 = square metres; SAR = species at risk; < = less than; > = greater than; SDI = Simpson's Diversity Indices; LSU = longnose sucker; MU = Management Unit; ≤ = 
less than or equal to; ≥ = greater than or equal to.

Criteria

Habitat Depth and Size Amphibians a
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Table 2.8:  Lentic Area Evaluation Criteria Related to Habitat Quantity and Use   

Permanence Riparian Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Simpson's 
Diversity Index

Evidence of Use 
by SAR for 

Breeding/ Rearing 
b

Connectivity  Permanence

Relevance

Does the wetted 
area persist long 
enough to serve as 
a source of food 
(i.e., benthic 
invertebrates) and 
water during egg 
provisioning and 
chick rearing?

Some lentic areas 
may have food, 
etc. available to 
support life stages 
or species of 
concern, but 
access or use may 
be hindered by 
anthropogenic 
impacts (e.g., 
recreational use, 
logging) unrelated 
to mining

Presence of eggs 
and chicks is an 
indicator of use for 
breeding

Indicator of the 
diversity of aquatic 
and aquatic-
dependent birds at 
a given lentic area

Presence of 
eggs/chicks and 
observations of 
breeding activities 
are indicators of 
use by SAR for 
breeding

Do connections to 
other aquatic 
habitats exist (i.e., 
to support fish 
immigration/ 
emigration)?

Does the wetted 
area persist long 
enough to support 
fish eggs and 
juvenile fish?

Ratings
0 = no
1 = yes

0 = disturbed
1 = undisturbed

0 = no
1 = yes

Average of SDIs 
(value between 0 
and 1; 0 = low 
diversity, 1 = high 
diversity) calculated 
for 2018 and 2019

0 = absent
1 = present

0 = no
0.5 = uncertain/ 
unclear or yes, 
inconsistently (e.g., 
only during early 
spring or varying 
from year to year)
1 = yes, throughout 
the open water 
season

0 = no
1 = yes

b If this criterion receives a rating of "1", the overall use rating is automatically set to "1".

Fish

a Pacific chorus frog was not included in the Lentic Area Evaluation Tables because this species was not expected to occur within the Elk River watershed at the outset of the Lentic Area 
Supporting Study, and few verified detections occurred in 2018 and 2019.

Notes: m = metres; m2 = square metres; SAR = species at risk; < = less than; > = greater than; SDI = Simpson's Diversity Indices; LSU = longnose sucker; MU = Management Unit; ≤ = 
less than or equal to; ≥ = greater than or equal to.

Criteria

Aquatic and Aquatic-dependent Birds
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Table 2.8:  Lentic Area Evaluation Criteria Related to Habitat Quantity and Use   

Juvenile Fish 
Present/ 

Historically 
Present

Adult fish present/ 
historically 

present

Evidence of Use 
by SAR for 

Breeding/ Rearing 
b

Overall Use Rating Overall Use Classification

Relevance

Presence of 
juvenile life stages 
is an indicator of 
use for spawning 
and rearing

Presence of adult 
life stages is an 
indicator of use 
(e.g., for foraging)

Presence of 
juvenile life stages 
and observations 
of breeding 
activities are 
indicators of use by 
SAR for breeding

Overall rating based on habitat 
quantity, quality, and use by 
amphibians, aquatic and aquatic-
dependent birds, and fish

Classification based on overall 
suitability and use rating

Ratings

0 = none 
documented, or no 
fishing completed 
but presence is 
unlikely based on 
assessment of 
connectivity/ 
permanence
1 = yes

0 = none 
documented, or no 
fishing completed 
but presence is 
unlikely based on 
assessment of 
connectivity/ 
permanence
1 = yes

0 = absent
1 = present

Overall use rating =  value between 0 
and 1 calculated as the average of the 
ratings for individual use criteria.  
However, areas with 
captures/observations of juvenile life 
stages of SAR or breeding activity were 
automatically assigned a rating of 1. 
Criteria with no data were excluded 
from the calculations (i.e., were not 
treated as "0" values)

Insufficient Data = overall use rating 
was not assigned to areas that were not 
prioritized for biological monitoring in 
2018/2019 (i.e., based on 
reconnaissance and/or availability of 
other, suitable [access, availability of 
historical data to support comparisons] 
reference areas in the MU)

Low = overall rating is ≤0.33

Moderate = overall rating is between 
0.33 and 0.66

High = overall rating is ≥0.66

Insufficient Data = overall use 
classification was not assigned to areas 
that were not prioritized for biological 
monitoring in 2018/2019 (i.e., based on 
reconnaissance and/or availability of 
other, suitable [access, availability of 
historical data to support comparisons] 
reference areas in the MU)

b If this criterion receives a rating of "1", the overall suitability and use rating is automatically set to "1".

Fish

a Pacific chorus frog was not included in the Lentic Area Evaluation Tables because this species was not expected to occur within the Elk River watershed at the outset of the Lentic 
Area Supporting Study, and few verified detections occurred in 2018 and 2019.

Notes: m = metres; m2 = square metres; SAR = species at risk; < = less than; > = greater than; SDI = Simpson's Diversity Indices; LSU = longnose sucker; MU = Management Unit; ≤ 
= less than or equal to; ≥ = greater than or equal to.

Overall Use Ratings

Criteria

November 2020 | 68 



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 69 

species of interest (i.e., all areas would receive the same rating of “1”; see Section 2.8.2). 

Similarly, the species range maps for Columbia spotted frog, western toad, long-toed salamander, 

and bird and fish species at risk overlapped completely with the lentic areas included in the study 

(i.e., all areas would receive the same rating).  Wood frog were the only species for which some 

of the lentic areas visited in 2018 and 2019 could potentially fall outside the preferred 

species range.  However, based on the geographical distribution of detections in 2018/2019, none 

of the lentic areas within MUs 1 to 5 could be conclusively excluded as potential habitat for 

wood frog.  Pacific chorus frog were excluded from consideration because they are rare within 

the Elk River watershed and were not known to occur there prior to 2018.     

Criteria related to mine-exposure are listed in Table 2.9, along with a statement of relevance 

for each.  Criteria related to exposure risks were selected to capture the following:  

 the potential for effects to vertebrate, egg-laying receptors (i.e., amphibians, aquatic and

aquatic-dependent birds, and fish) from dietary exposure to selenium;

 the potential for effects to benthic invertebrate growth, reproduction, and survival as a

result of selenium exposure; and

 the potential for effects to amphibians, aquatic and aquatic-dependent birds, fish, and

benthic invertebrates from exposure to selenium, metals, and/or PAHs in water

and sediment.

Potential effects associated with dietary exposure to selenium were evaluated based on 

concentrations in reproductive tissues (i.e., eggs [amphibians and birds] and ovaries [fish]) and 

fish muscle27, as well as selenium concentrations in dietary items, specifically 

benthic invertebrates.  Potential effects to benthic invertebrate growth, reproduction, and survival 

were also evaluated based on selenium concentrations in tissues.  The criteria for assessing 

potential effects from water quality to biological receptors focused on parameters with BC WQG 

(BCMOE 2017; BCMOECCS 2019a).  Similarly, criteria for exposure risks associated with 

sediment quality in lentic areas were focused on selenium and metals and PAHs with BC WSQG 

(BCMOE 2017).  The application of these criteria for tissue, water, and sediment chemistry was 

expected to highlight key lentic areas with elevated levels of exposure risk so  that these areas 

could be carried forward for ongoing or future monitoring.  

27 Selenium concentration data for fish (longnose sucker) muscle samples that did not have paired ovary samples were 
used in the Lentic Area Evaluation Tables, assuming a 1:1 ratio for concentrations in muscle:reproductive tissue 
(Minnow 2018b; see also Section 3.4.3). 



Table 2.9:  Lentic Area Evaluation Criteria Related to Exposure Risks Associated with Exposure to Mine-related Constituents

Relevance

Selenium concentrations 
in diet (benthic 
invertebrate tissues) may 
pose an exposure risk to 
amphibians

Selenium concentrations 
in amphibian eggs 
indicate an exposure risk

Selenium concentrations 
in diet (benthic 
invertebrate tissues) may 
pose an exposure  risk to 
aquatic and aquatic-
dependent birds

Selenium concentrations 
in bird eggs indicate an 
exposure risk

Selenium concentrations 
in diet (benthic 
invertebrate tissues) may 
pose an exposure risk to 
fish

Selenium concentrations 
in LSU tissues (muscle or 
ovaries) indicate an 

exposure risk a

Ratings

0 = mean [Se] in benthic 
invertebrate tissues is 
within the reference area 
normal range
0.5 = mean [Se] in 
benthic invertebrate 
tissues is > the reference 
area normal range
1 = mean [Se] in benthic 
invertebrate tissues is > 
the preliminary Level 1 
Benchmark (45 µg/g dw)

0 = mean [Se] in 
amphibian eggs is within 
the reference area normal 
range
0.5 = mean [Se] in 
amphibian eggs is > the 
reference area normal 
range
1 = mean [Se] in benthic 
invertebrate tissues is > 
the preliminary Level 1 
Benchmark (45 µg/g dw)

0 = mean [Se] in benthic 
invertebrate tissues is < 
the Level 1 Benchmark 
(15 µg/g dw)
1 = mean [Se] in benthic 
invertebrate tissues is > 
the Level 1 Benchmark 
(15 µg/g dw)
1.5 = mean [Se] in 
benthic invertebrate 
tissues is > the reference 
area normal range
2 = mean [Se] in benthic 
invertebrate tissues is > 
the  Level 2 Benchmark 
(22 µg/g dw)
3 = mean [Se] in benthic 
invertebrate tissues is > 
the  Level 3 Benchmark 
(41 µg/g dw)

0 = mean [Se] in bird egg 
contents is within the 
reference area normal 
range
0.5 = mean [Se] in bird 
egg contents is > the 
reference area normal 
range
1 = mean [Se] in bird egg 
contents is > the Level 1 
Benchmark (12 µg/g dw)
2 = mean [Se] in bird egg 
contents is > the  Level 2 
Benchmark (16 µg/g dw)
3 = mean [Se] in bird egg 
contents is > the  Level 3 
Benchmark (25 µg/g dw)

0 = mean [Se] in benthic 
invertebrate tissues is < 
the Level 1 Benchmark 
(11 µg/g dw)
1 = mean [Se] in benthic 
invertebrate tissues is > 
the Level 1 Benchmark 
(11 µg/g dw)
1.5 = mean [Se] in 
benthic invertebrate 
tissues is > the reference 
area normal range
2 = mean [Se] in benthic 
invertebrate tissues is > 
the  Level 2 Benchmark 
(18 µg/g dw)
3 = mean [Se] in benthic 
invertebrate tissues is > 
the  Level 3 Benchmark 
(26 µg/g dw)

0 = mean [Se] in LSU 
muscle/ovaries is within 
the reference area normal 
range
0.5 = mean [Se] in LSU 
muscle/ovaries is > the 
reference area normal 
range
1 = mean [Se] in LSU 
muscle/ovaries is > the 
Level 1 Benchmark (18 
µg/g dw)
2 = mean [Se] in LSU 
muscle/ovaries is > the  
Level 2 Benchmark (22 
µg/g dw)
3 = mean [Se] in LSU 
muscle/ovaries is > the  
Level 3 Benchmark (31 
µg/g dw)

a Muscle tissue chemistry samples without paired ovary tissue chemistry samples are included, assuming a 1:1 ratio for muscle: reproductive tissue (Minnow 2018b). 

Notes: LSU = longnose sucker; PAHs = polycyclic aromatic hydrocarbons; > = greater than; µg/g dw = micrograms per gram dry weight; < = less than; WQI = Water Quality Index; CCME = Canadian 
Council of Ministers of the Environment; BC WQG = British Columbia Water Quality Guideline; SQI = Sediment Quality Index;  ISQG = Interim Sediment Quality Guideline; ≤ = less than or equal to; ≥ 
= greater than or equal to.

Exposure Risk Related to Selenium Exposure Risk Related to Selenium Exposure Risk Related to Selenium
Criteria

Amphibians Aquatic and Aquatic-dependent Birds Fish
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Table 2.9:  Lentic Area Evaluation Criteria Related to Exposure Risks Associated with Exposure to Mine-related Constituents

Benthic Invertebrates

Exposure Risk Related 
to Selenium

Overall Exposure Risk Rating Exposure Risk Classification

Relevance

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes (e.g., 
selenium) may pose an 
exposure risk to 
amphibians, aquatic 
and aquatic-dependent 
birds, fish, and benthic 
invertebrates

Concentrations of 
certain analytes (e.g., 
selenium, PAHs) may 
pose an exposure risk 
to amphibians, aquatic 
and aquatic-dependent 
birds, fish, and benthic 
invertebrates

Overall exposure risk rating based on 
water quality, sediment quality, and tissue 
chemistry

Classification based on overall exposure 
risk rating

Ratings

0 = mean [Se] in benthic 
invertebrate tissues is < 
the Level 1 Benchmark 
(13 µg/g dw)
1 = mean [Se] in benthic 
invertebrate tissues is > 
the Level 1 Benchmark 
(13 µg/g dw)
1.5 = mean [Se] in 
benthic invertebrate 
tissues is > the 
reference area normal 
range
2 = mean [Se] in benthic 
invertebrate tissues is > 
the  Level 2 Benchmark 
(20 µg/g dw)
3 = mean [Se] in benthic 
invertebrate tissues is > 
the  Level 3 Benchmark 
(27 µg/g dw)

Equal to 1-(WQI/100) 
where WQI is calculated 
based on the approach 
described by CCME 
(2001, 2014, 2017).  
The most conservative 
(i.e., lowest) BC WQG 
were used in the WQI 
calculations (BCMOE 
2017; BCMOECCS 
2019a)

Equal to 1-(SQI/100) 
where SQI is calculated 
based on the approach 
described by CCME 
(2002, 2014).  The ISQG 
and alert concentration 
for selenium were used 
in the SQI calculations 
(BCMOE 2017)

Overall exposure risk rating = a value 
between 0 and 3 calculated as the average 
of the ratings for the individual criteria (after 
scaling factors were applied for water and 
sediment).  Criteria with no data were 
excluded from the calculations (i.e., were 
not treated as "0" values)

Insufficient Data = overall exposure risk 
rating was not assigned to areas where 
chemistry (tissue, water, sediment) 
samples were not collected

Areas with insufficient data to calculate an 
exposure risk rating were further classified 
as "Insufficient Data - Target Not 
Observed" if the targeted receptor 
species/tissue types (e.g., amphibian eggs) 
were not present, or as "Insufficient Data - 
Target Observed But Not Sampled" if one 
or more of the target species/tissues were 
present, but other, more suitable areas 
were prioritized for sampling (e.g., areas 
with historical data to support comparisons)

Low = overall rating is ≤0.5.

Moderate = overall rating is between 0.5 
and 1

High = overall rating is ≥1

Insufficient Data = overall exposure risk 
rating was not assigned to areas where 
chemistry (tissue, water, sediment) 
samples were not collected

Areas with insufficient data to calculate 
an exposure risk rating were further 
classified as "Insufficient Data - Target 
Not Observed" if the targeted receptor 
species/tissue types (e.g., amphibian 
eggs) were not present, or as 
"Insufficient Data - Target Observed But 
Not Sampled" if one or more of the target 
species/tissues were present, but other, 
more suitable areas were prioritized for 
sampling (e.g., areas with historical data 
to support comparisons)

a Muscle tissue chemistry samples without paired ovary tissue chemistry samples are included, assuming a 1:1 ratio for muscle: reproductive tissue (Minnow 2018b). 

Notes: LSU = longnose sucker; PAHs = polycyclic aromatic hydrocarbons; > = greater than; µg/g dw = micrograms per gram dry weight; < = less than; WQI = Water Quality Index; CCME = Canadian 
Council of Ministers of the Environment; BC WQG = British Columbia Water Quality Guideline; SQI = Sediment Quality Index;  ISQG = Interim Sediment Quality Guideline; ≤ = less than or equal to; ≥ = 
greater than or equal to.

Sediment Quality
Overall Exposure Risk Ratings

Water QualityCriteria
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2.8.3 Rating System 

A numerical rating system was developed for each Lentic Area Evaluation Criterion 

(Tables 2.8 and 2.9) and was designed to align with the rating system for the existing lotic fish 

and benthic invertebrate Aquatic Data Integration Tools (ADITs) to the extent possible 

(see below).  However, the integration and interpretation of the ratings for the Lentic Area 

Evaluation Tables differ from the ADITs.  In the Lentic Area Evaluation Tables, each lentic area 

received a rating for each use or exposure risk criteria for which data were available; use and 

exposure risk ratings for individual criteria were then averaged to calculate overall use and 

exposure risk ratings for each lentic area.  The overall use and exposure risk ratings for individual 

lentic areas were used in unison to inform recommendations regarding selection of lentic areas 

for inclusion in ongoing or future monitoring (e.g., high use, high exposure risk areas were 

recommended for further monitoring; see Section 2.8.5).  This differs from the way data are 

integrated and interpreted in the ADITs, whereby data describing environmental conditions in 

lentic and lotic environments are summarized and interpreted spatially using an area-

based approach.     

Ratings for criteria related to habitat use were maintained between 0 and 1 to standardize among 

criteria for difference receptor groups.  For example, if red-winged blackbird eggs or chicks were 

found at a lentic area, this lentic area would receive a “1” rating for the “Eggs/chicks 

present/historically present” category (Table 2.8).  Conversely, if no eggs or chicks were found at 

a lentic area, despite the area being surveyed for eggs/chicks in the past and/or in 2018/2019, 

the lentic area would receive a “0” rating.   

As previously indicated, individual ratings for criteria related to habitat use by amphibians, 

aquatic-dependent birds, and fish were combined to support assignment of an overall use rating 

to each lentic area.  The overall rating was calculated as the average of the individual ratings for 

the use criteria and was therefore maintained between 0 and 1.  Criteria related to species at risk 

were an exception to this approach.  In consideration of advice/input from the EMC, the overall 

use criteria was automatically set to “1” for a given area if amphibian, aquatic and 

aquatic-dependent bird, or fish species at risk were observed using the lentic area for breeding 

or juvenile rearing historically or in 2018 or 2019.28  An overall rating of “0” was indicative of low 

levels of use by biological receptors, whereas an overall rating of “1” was considered indicative of 

high use.  Criteria with insufficient data to support assignment of a rating (e.g., areas where no 

28 Assignment of a “1” use rating to any lentic area where species at risk were observed (any species and any life stage) 
historically or in 2018/2019 was considered, based on advice/input from the EMC.  However, this approach resulting in 
some lentic areas receiving a high use classification based on a single adult western toad observation, for example, 
when in reality few other amphibian, bird, or fish species were observed using these areas.     
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bird surveys were completed29) were clearly identified in the Lentic Area Evaluation Tables and 

excluded from the overall rating calculations, rather than counted as a “0”.   

The overall rating for each lentic area was classified into one of the following bins: 

 Low use: less than or equal to (≤) 0.33;

 Moderate use: 0.33 to 0.66; and

 High use: >0.66.

These bins were used for ease of discussion and in understanding the value of individual lentic 

habitats to aquatic-dependent species, and to inform the decision-making processes related to 

ongoing and future monitoring.  Lentic areas within insufficient data to assign an overall use 

classification were assigned an “insufficient data” flag. 

The rating system for tissue chemistry-based criteria was developed in a manner to support 

integration of lentic data into the existing lotic ADITs for fish and benthic invertebrates 

(Golder 2020c).  For each lentic area, mean selenium concentrations in amphibian, bird, and fish 

tissues were assigned ratings of “0”, “0.5”, “1”, “2”, or “3”, based on whether they were within the 

reference area normal range (i.e., less than the 97.5th percentile concentration of the pooled 

reference area data), greater than the normal range, greater than the Level 1 Benchmark, greater 

than the Level 2 Benchmark, or greater than the Level 3 Benchmark, respectively (Table 2.9; 

Golder 2014; Teck 2014; Massé et al. 2015).  Because the upper boundary of the normal range 

for selenium concentrations in benthic invertebrate tissues was greater than the applicable 

EVWQP Level 1 Benchmarks (see Section 3.5), ratings for benthic invertebrate tissues were set 

at “0”, “1”, “1.5”, “2”, and “3”.  These ratings correspond to data values that are less than the 

Level 1 Benchmark, greater than the Level 1 Benchmark, greater than the upper boundary of the 

reference area normal range, greater than the Level 2 Benchmark, and greater than the 

Level 3 Benchmark.  Criteria with no data to support assignment of a rating (e.g., areas where no 

amphibian eggs were found, and consequently no tissue samples collected) were excluded from 

the overall rating calculations, rather than counted as a “0”. 

The ratings for water and sediment chemistry were based on the WQI and SQI, respectively 

(Table 2.9; Sections 2.7.3.4 and 2.7.4.3).  A scaling factor of three-times was applied to the water 

and sediment chemistry ratings for each area so that the ratings would have the same weight as 

those for tissue chemistry (i.e., each rating equals a value between “0” and “3”).  Criteria with no 

29 Reasons for not completing a biological survey included the absence of suitable or sufficient habitat for the receptor 
group of interest (e.g., no nesting habitat for birds). 
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data to support assignment of a rating (e.g., areas where no water or sediment samples 

were collected) were excluded from the overall rating calculations, rather than counted as a “0”.   

Ratings for criteria related to exposure risks from exposure to mine-related constituents were 

combined to calculate an overall exposure risk rating for each lentic area.  The overall rating was 

calculated as the average of the individual ratings for the exposure risk criteria, with the scaling 

factors applied for water and sediment chemistry.  The overall ratings were classified into the 

following bins: 

 Low exposure risk: ≤0.5;

 Moderate exposure risk: 0.5 to 1; and

 High exposure risk: >1.

“Low exposure risk” areas are expected to have selenium concentrations in tissues that are 

generally within reference area normal ranges and/or relatively high values for WQI and SQI. 

Lentic areas considered “moderate exposure risk” are expected to have tissue selenium 

concentrations that are generally greater than the reference area normal range, but also generally 

less than EVWQP benchmarks, and moderate values for WQI and SQI.  A “high exposure risk” 

rating (i.e., an overall rating >1) suggests that, on average, selenium concentrations in tissues 

may be above concentrations at which effects are likely to occur and/or water and sediment are 

of relatively poor quality.  Again, these bins were used for ease of discussion in the decision-

making processes related to ongoing monitoring.  Lentic areas within insufficient data to assign 

an overall exposure risk classification were assigned one of two “insufficient data” flags. 

An “insufficient data – target not observed” flag was assigned to lentic areas that were not 

sampled for amphibian egg, bird egg, or fish tissue chemistry because the targeted species or life 

stages were not present at the time of the sampling program.  An “insufficient data – target 

observed but not sampled” flag was assigned to areas where one or more target species and life 

stage (amphibians, birds, and fish) were observed, but not sampled for tissue chemistry. 

Reasons for not collecting tissue samples included the prioritization of other, similar lentic areas 

based on existing data (e.g., prioritization of lentic areas with high selenium concentrations in 

benthic invertebrates in 2018 for bird egg sampling in 2019) or, in the case of amphibian eggs, to 

avoid violating permit restrictions on the numbers of egg masses that could be sampled. 

Benthic invertebrate tissue, water, and sediment chemistry samples were rarely collected in the 

absence of co-located tissue chemistry data.  

2.8.4 Sensitivity Analyses 

Sensitivity analyses were completed to determine which use and exposure risk-related criteria 

had the greatest influence on the overall use and exposure risk classifications in the Lentic Area 
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Evaluation Tables (i.e., how sensitive are the overall exposure risk ratings to changes in the 

ratings for an individual criterion?).  The dataset for the sensitivity analysis related to lentic area 

use included all lentic areas that were assessed for one or more physical feature 

(i.e., maximum depth, area, permanence, and/or riparian disturbance) and were not automatically 

assigned a “1” or “high use” rating based on use by species at risk for breeding or rearing.  The 

dataset for the sensitivity analysis for the exposure risk-based ratings included all lentic areas 

where two or more types of chemistry data were collected to support calculation of an overall 

exposure risk rating (e.g., amphibian egg and water chemistry or water and sediment chemistry). 

The sensitivity analyses were completed in a step-wise fashion by shifting the use or exposure 

risk rating for a single criterion up or down while holding the ratings for all other criteria constant, 

and then re-calculating the overall use or exposure risk rating for each lentic area.  Use and 

exposure risk ratings for individual criteria were shifted up or down as follows: 

 ratings for “yes/no” (i.e., “1”/”0”) criteria were shifted from 0 to 1, or vice versa;

 ratings for depth, area, and SDIs were shifted up or down by increments of 0.1 to a

minimum of 0 and a maximum of 1;

 ratings for selenium concentrations in amphibian, bird, and fish tissues were shifted along

a scale of 0, 0.5, 1, 2, and 3;

 ratings for selenium concentrations in benthic invertebrate tissues were shifted along a

scale of 0, 1, 1.5, 2, and 3; and

 ratings for the WQI and SQI were shifted up or down by increments of 0.5 to a minimum

of 0 and a maximum value of 3.

Because most of the ratings for individual use criteria are in the “yes”/”no” (“1”/”0”) format, only 

one criterion of this type was evaluated as part of the sensitivity analysis 

(i.e., “Permanence” under the “Amphibians” receptor category was used to represent all 

categories with “1”/”0” rating types; Table 2.8).  For example, changing a “0” to a “1” for lentic area 

“Permanence” under “Amphibians”, while keeping all other ratings constant, would have the exact 

same effect on the final overall use rating as changing a “0” to a “1” for “Eggs/Chicks 

Present/Historically Present” under “Aquatic and Aquatic-dependent Birds”. 

The minimum and maximum changes in the overall use and exposure risk ratings for individual 

lentic areas and each criterion were calculated based on this process.  These values were 

compared among criteria to determine which criteria had the greatest influence or the smallest 

influence on the overall use and exposure risk ratings for each lentic area.  The results of the 

sensitivity analyses were expected to inform refinement of the rating system (i.e., the ratings 
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assigned under each criterion) and adjustment of the weighting of individual criteria in the overall 

exposure risk rating calculations (i.e., should tissue selenium concentrations be weighted more 

heavily than sediment chemistry?).  

2.8.5 Selection of Lentic Areas for Inclusion in Monitoring 

A draft list of lentic areas considered suitable for inclusion in future cycles of the RAEMP was 

provided for EMC review in August 2020 and discussed in the October and November 2020 EMC 

meetings.  The list of lentic areas carried forward for potential inclusion in the RAEMP includes:  

 reference areas;

 areas representing a gradient of mine-exposure;

 areas that are ecologically valuable, based on vertebrate (i.e., amphibians, aquatic and

aquatic-dependent birds, and fish) use and input from the KNC;

 areas that have selenium concentrations in dietary items (i.e., benthic invertebrates)

and/or amphibian, bird, or fish tissues that indicate an exposure risk to these receptor

groups; and

 areas with water and sediment quality data that indicate an exposure risk to amphibians,

aquatic and aquatic-dependent birds, and fish.

This list will be finalized in consultation with the EMC during the development of the 2021 to 2023 

RAEMP study design.   
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3 RESULTS AND DISCUSSION 

3.1 Identification of Potential Lentic Areas 

As indicated in Section 2.2, the Lentic Area Supporting Study focused on lentic habitats within the 

Elk River watershed downstream from Teck’s mining operations, but upstream from 

Koocanusa Reservoir (i.e., MUs 1 to 5; Figures 1.2 and 2.1 to 2.4).  Management Unit 6 was 

included in the Amphibian Occurrence and Distribution Study (Appendix A) because potential 

amphibian receptors in that region were not assessed prior to 2018 (see also 

Sections 2.3.2 and 3.2.1).   

Of the 230 areas that were considered for potential inclusion in the Lentic Area Supporting Study, 

155 were identified as: 

 accessible to field personnel;

 wetted (i.e., not terrestrial, infilled, or dry);

 lentic or possibly semi-lentic30; and

 not a mine settling pond31.

Of these, 66 were reference areas and 89 were mine-exposed.  Nine of these areas were included 

in one or more surveys in 2018 but were discontinued prior to commencement of the 2019 

field programs.  Areas were discontinued because they were infilled, were ephemeral and 

became dry early in the open-water season (i.e., between May and June), remained lotic for most 

of the open-water season (e.g., RG_GHSCW [Elk River side-channel semi-lentic area])32, were 

later identified as mine settling ponds (e.g., RG_ERIMRB [Elk River impoundment at the 

rail bridge]), on private property (e.g., RG_CUPO [Culver Pond]), and/or considered lotic/unsafe 

(RG_ELKOA [Elko Reservoir]) (Tables 3.1 and 3.2).   

Twenty-one lentic areas could not be accessed during the May 2018 reconnaissance due to poor 

spring road conditions and/or heavy logging activity.  Some of these areas were not visited during 

subsequent field programs because other suitable areas of that type were already established 

30 “Semi-lentic” refers to areas that were lotic early in the open-water season (e.g., during May) but became, or were 
expected to become, lentic by June or July.   

31 Mine settling ponds were excluded from the Lentic Area Supporting Study, as indicated in Section 2.7.2. 

32 This area was initially selected for inclusion in the Lentic Area Supporting Study based on historical data, which 
indicated the area would likely become lentic part way through the 2018 field season, and due to its importance as a 
monitoring area for the GHO Local Aquatic Effects Monitoring Program (LAEMP). 



Historical ID Revised ID Easting Northing n Mean

Fen in stormcat area RG_FSC - 649621 5567072 Inaccessible - - Inaccessible due to placement of a waste rock pile
Lake Mountain Lake RG_LML - 650106 5565031 Discontinued 4 293 220 to 355 Infilled in fall 2018 (discontinued as of June 2018)

Upper pond beside Ewin Creek RG_MU1-13 RG_UPBEC 659849 5547153 Lentic 5 294 259 to 342 -
- RG_MU1-18 - 659807 5547120 Terrestrial - - Dry at the time of May 2018 reconnaissance

Lower pond beside Ewin Creek RG_MU1-15 RG_LPBEC 659794 5546992 Lentic 10 363 258 to 495 -
- RG_MU1-14 - 659714 5547213 Dry - - Dry at the time of the May 2018 reconnaissance

North Ewin Creek wetland RG_MU1-17 RG_NECW 659484 5547291 Lentic 2 420 411 to 428 -
South Ewin Creek wetland RG_MU1-16 RG_SECW 659389 5547191 Lentic 3 382 353 to 399 -

Ewin Creek wetland next to railroad RG_MU1-N2 c RG_ECWRR 657327 5547364 Lentic 7 403 371 to 432 -
Ewin Creek wetland RG_MU1-N1 c - 657241 5546635 Discontinued 1 300 Identified in May 2018 but discontinued in June 2018 (dry)
Dry Creek wetland RG_DRCKW - 656221 5544607 Discontinued 1 481 Discontinued after May 2018 (nearly dry)

Wetland south of RG_DRCKW RG_NAYDAY c RG_SDRCKW 656116 5544448 Lentic 2 361 -
Upper pond beside Greenhills Creek RG_MU1-20 RG_UPGHC 651719 5544466 Lentic 4 347 325 to 388 -

O'Rourke Lake RG_RL1 - 660476 5560640 Inaccessible - - Inaccessible by road
Henretta Lake RG_HE27 - 652573 5566275 Lentic 20 450 234 to 783 Specific conductance was lowest in spring 

Fording River upper pond RG_MU1-02 RG_FRUP 651040 5565062 Lentic 2 385 320 to 450 -
Fording River lower pond RG_MU1-03 RG_FRLP 650835 5564841 Lentic 2 426 363 to 489 -

Pond beside Clode Settling Pond RG_R6-109 RG_PCLSP 650892 5564028 Lentic 2 552 409 to 694 -
- RG_MU1-04 - 650987 5563839 Lotic 1 1,944 Excluded

Upper pond near Lake Mountain Lake RG_MU1-01 d RG_UPLML 649989 5564375 Lentic 1 324 -
Lower pond near Lake Mountain Lake RG_MU1-06 RG_LPLML 650406 5563033 Lentic 4 744 621 to 932 -

- RG_MU1-05 - 650840 5563321 Terrestrial - - Backfilled 
- RG_MU1-07 - 650646 5562336 Mine settling pond - - Excluded

Small wetland at base of Fording settling pond RG_FOFR2W - 651937 5559924 Lentic 18 1,387 1,137 to 2,243 -
Snye along Fording River RG_FO10 - 654132 5555010 Lentic 5 885 697 to 983 -

Lower Fording River oxbow RG_FOXL - 654878 5554437 Lentic 2 435 432 to 438 -
Fording River impoundment RG_MU1-08 RG_FRIM 654714 5554273 Lentic 3 277 209 to 403 -

Fording meadow upstream of Chauncey Creek RG_FMUCK - 654771 5553328 Lotic - - Excluded
Snye beside Fording River Road RG_R6-51 RG_SFRR 655310 5553813 Lentic 11 548 276 to 1,095 Specific conductance peaked in June/July

Fording River oxbow - Chauncey Flats RG_FOXCF/R6-48 RG_FOXCF 655094 5553553 Lentic 8 414 289 to 529 -
Pond beside Fording River RG_R6-49 RG_PFR 655076 5553325 Lentic 3 311 245 to 444 -

Fording River wetland upstream of Chauncey Creek RG_R6-47 RG_FRWUCH 655264 5553050 Lentic 5 356 190 to 471 -
- RG_MU1-09 - 656383 5551616 Lotic - - Excluded

Wetland beside Fording River RG_MU1-10 RG_WFR 656323 5551396 Lentic 1 860 -
Fording River oxbow d/s Chauncey Creek RG_FODCC - 656534 5551323 Lotic - - Excluded

Fording River side-channel pond RG_MU1-11 RG_FRSCP 657227 5549154 Semi-lentic 5 939 685 to 1,212 Lentic/semi-lentic section of a lotic habitat
Fording River side-channel wetland RG_R6-36 RG_FRSCW 657096 5548598 Lentic 6 656 620 to 689 -

- RG_R6-34 - 657015 5548387 Lotic - - Excluded
- RG_R6-35 - 657010 5548223 Lotic - - Excluded

Ewin Creek wetland above Fording River RG_MU1-12 RG_ECWFR 656964 5547424 Lentic 2 298 291 to 305 -
Fording River wetland downstream of Ewin Creek RG_FWDEC - 656896 5547095 Lentic 9 384 285 to 599 -

Pond beside Fording River Road RG_FO29-A RG_FO29A 655434 5543797 Lentic 2 606 589 to 622 -
Wetland between Fording River Road and railway tracks RG_FO29-B RG_FO29B 655113 5543630 Lentic 8 424 256 to 785 -

Pond south of Fording River Road RG_R6-15 A RG_PSFRR 655105 5543517 Lentic 2 515 497 to 533 -
Snye beside Fording River RG_R6-15 B RG_SFR 655089 5543541 Lentic 2 541 526 to 556 -

- RG_MU1-19 - 654560 5544192 Lotic - - Excluded
- RG_R6-2 - 653340 5545456 Mine settling pond - - Excluded

Greenhills wetland beside Fording River RG_R5-1 RG_GHWFR 653010 5545714 Lentic 7 988 755 to 1,276 -
Greenhills pond beside Fording River RG_R5-2 RG_GHPFR 652189 5545358 Lentic 3 732 655 to 828 -

a Historical IDs were listed in the study design (Minnow 2018b) or assigned to new lentic areas identified in May 2018.  Some lentic area IDs were revised following the May 2018 field program.
b To the extent possible, lentic areas are listed in order from upstream to downstream, based on their position relative to nearby lotic habitats (e.g., Fording River).  
c These lentic areas are not listed in the study design. They were included in the field surveys based on local knowledge, at the recommendation of VAST, or to replace lentic areas that were backfilled or lotic as of 2018/2019. 
d This lentic area was listed as a reference area in the study design, but was later confirmed as a mine-exposed lentic area.
e This area was misclassified as a lentic area in May 2018 and was later confirmed to be a mine settling pond. It was subsequently excluded from the Lentic Area Supporting Study.
f This lentic area was split into RG_ELKO-M East (RG_EERW) and RG_ELKO-M West (RG_ERSCP) because the lentic areas on either side of the roadway differed dramatically in terms of habitat type, vegetation, etc. 
g MU6 is only included in the scope of the Amphibian Occurrence and Distribution Study (Sections 2.3.2 and 3.2.1 and Appendix A).

Table 3.1:  Details for Areas Evaluated in the Lentic Area Supporting Study, 2018 and 2019   

Management 

Unit

Exposure 

Type
Lentic Area Description

Lentic Area ID 
a,b UTM Coordinates

(NAD83, Zone 11U)
Status/ 

Classification

Specific Conductance (µS/cm)
Comments

Range

MU1

Reference

-

-

-

-
-
-

-

Mine-
exposed

-
-

-
-

-

-
-
-

-
-

-
-

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; µS/cm = microSiemens per centimetre; MU = Management Unit; - = no data/lentic area ID was not updated; d/s = downstream; FSR = Forest Service Road; EVO = Elkview Operation; VAST = VAST Resource Solutions.
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Table 3.1:  Details for Areas Evaluated in the Lentic Area Supporting Study, 2018 and 2019   

Management 

Unit

Exposure 

Type
Lentic Area Description

Lentic Area ID 
a,b UTM Coordinates

(NAD83, Zone 11U)
Status/ 

Classification

Specific Conductance (µS/cm)
Comments

Range

Lily Lake RG_MU2-01 RG_LILA 651522 5543129 Lentic 2 232 121 to 342 -
Fording River wetland (front) RG_FO15 - 654807 5542584 Lentic 16 324 247 to 488 -
Fording River wetland (back) RG_FO15 - B RG_FO15B 654844 5542379 Lentic 9 536 377 to 835 -

Lentic area off Fording River d/s Josephine Falls RG_R5-3 - 652358 5539932 Lotic - - Excluded
Lower south Fording River wetland RG_R5-4 RG_LSFRW 652578 5539680 Semi-lentic 6 745 571 to 1,131 Lotic in May but lentic by June 2018

- RG_R5-5 - 653642 5538270 Lotic - - Excluded
- RG_MU2-04 - 654117 5534032 Not visited - - Inaccessible at the time of the May 2018 reconnaissance

Upper south Fording River wetland RG_R5-10 RG_USFRW 654224 5533082 Semi-lentic 9 642 503 to 785 Lotic in May but lentic by June 2018
- RG_MU2-05 - 654384 5532009 Lotic - - Excluded
- RG_R5-17 - 654178 5529770 Inaccessible - - Rock slide
- RG_MU2-02 - 661755 5537375 Mine settling pond 1 568 Excluded
- RG_MU2-03 - 662164 5529883 Inaccessible - - Rock slide

Upper Elk River wetland RG_MU3-01 RG_UERW 641851 5597930 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
Middle Elk River wetland RG_MU3-02 RG_MERW 642267 5597199 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
Lower Elk River wetland RG_MU3-03 RG_LERW 643071 5595970 Not visited - - Inaccessible at the time of the May 2018 reconnaissance

- RG_MU3-04 - 644530 5593734 Inaccessible - - Excluded
East Elk Lakes FSR swamp - RG_GARD c 647376 5586242 Lentic 9 428 330 to 686 -
West Elk Lakes FSR swamp - RG_GRSYPD c 645216 5568233 Lentic 8 495 363 to 709 -

- RG_MU3-05 - 646112 5566793 Inaccessible - - Excluded
Blue Lake recreational area RG_MU3-06 RG_BLULA 643820 5561321 Lentic 2 265 182 to 348 -

- RG_EL2 - 646732 5557611 Inaccessible - - Excluded
Unnamed wetland near Elk River north of Elkford RG_REFF - 645869 5556297 Lentic 10 395 276 to 648 -

- RG_MU3-07 - 647623 5555449 Inaccessible - - Excluded
Wetland west of the Elk River RG_MU3-08 RG_WWER 646615 5554127 Lentic 16 414 292 to 534 -

Pond north of Elkford RG_MU3-10 RG_PNEF 649089 5544401 Lentic 3 325 283 to 353 -
Upper wetland east of Elkford RG_MU3-11 RG_UWEEF 651117 5543987 Lentic 1 424 -
Lower wetland east of Elkford RG_MU3-12 RG_LWEEF 650967 5543537 Lentic 3 274 222 to 338 -

Wetland/pond in Elkford RG_FSTRC RG_WPEF 649320 5542503 Lentic 5 499 429 to 581 -
Greenhills south wetland RG_MU3-09 RG_GHSW 651382 5545472 Lentic 2 730 599 to 861 -

Mudbog marsh - RG_MUDBOG c 650479 5529000 Lentic 1 649 -
Lost Lake RG_LOLA - 650934 5542536 Lentic 2 370 360 to 380 -

Elk River side-channel semi-lentic area RG_GH-SCW1 RG_GHSCW 648345 5550229 Discontinued 6 969 279 to 1,817
Remained lotic until August 2018; discontinued for 2019

Range of specific conductance values is attributed to whether 
measurements were taken upstream or downstream of the inflow 

from Thompson Creek 
- RG_GH-SCW2 c - 648370 5550201 Lotic - - Excluded
- RG_GH-SCW3 - 648332 5550166 Lotic - - Excluded
- RG_GH-SC1-P1 c - 648385 5549327 Lotic - - Excluded
- RG_GH-SC2-P1 c - 648557 5549473 Lotic - - Excluded
- RG_GH-SC2-P2 c - 648673 5549294 Lotic - - Excluded
- RG_GH-SC2-P3 c - 648781 5549094 Lotic - - Excluded
- RG_MU3-13 - 650309 5538149 Inaccessible - - Excluded
- RG_MU3-14 - 650727 5537322 Inaccessible - - Excluded

Sulphur Springs FSR marsh - RG_SULSPR c 650458 5537133 Lentic 2 748 739 to 757 -

a Historical IDs were listed in the study design (Minnow 2018b) or assigned to new lentic areas identified in May 2018.  Some lentic area IDs were revised following the May 2018 field program.
b To the extent possible, lentic areas are listed in order from upstream to downstream, based on their position relative to nearby lotic habitats (e.g., Fording River).  
c These lentic areas are not listed in the study design. They were included in the field surveys based on local knowledge, at the recommendation of VAST, or to replace lentic areas that were backfilled or lotic as of 2018/2019. 
d This lentic area was listed as a reference area in the study design, but was later confirmed as a mine-exposed lentic area.
e This area was misclassified as a lentic area in May 2018 and was later confirmed to be a mine settling pond. It was subsequently excluded from the Lentic Area Supporting Study.
f This lentic area was split into RG_ELKO-M East (RG_EERW) and RG_ELKO-M West (RG_ERSCP) because the lentic areas on either side of the roadway differed dramatically in terms of habitat type, vegetation, etc. 
g MU6 is only included in the scope of the Amphibian Occurrence and Distribution Study (Sections 2.3.2 and 3.2.1 and Appendix A).
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Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; µS/cm = microSiemens per centimetre; MU = Management Unit; - = no data/lentic area ID was not updated; d/s = downstream; FSR = Forest Service Road; EVO = Elkview Operation; VAST = VAST Resource Solutions.
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Table 3.1:  Details for Areas Evaluated in the Lentic Area Supporting Study, 2018 and 2019   

Management 

Unit

Exposure 

Type
Lentic Area Description

Lentic Area ID 
a,b UTM Coordinates

(NAD83, Zone 11U)
Status/ 

Classification

Specific Conductance (µS/cm)
Comments

Range

Elk Valley highway impoundment RG_MU3-15 RG_EVHIM 649677 5537001 Lentic 2 407 386 to 427 -
- RG_R4-165 - 651456 5530556 Not visited - - Inaccessible at the time of the May 2018 reconnaissance

Elk River upper ponds RG_ERUP - 651742 5530538 Lentic 13 480 394 to 640 -
- RG_R4-163 - 651699 5530452 Not visited - - Inaccessible at the time of the May 2018 reconnaissance

Lower Elk River pond RG_R4-164/ERUP-2 RG_LERP 651838 5530458 Lentic 4 362 254 to 457 -
- RG_R4-161 - 651748 5530270 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_R4-160 - 651801 5530076 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_R4-162 - 651919 5529964 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_R4-159

Upper Elk River oxbow RG_EROU
Thompson powerline wetland RG_PWP c RG_TPW 648787 5551379 Lentic 10 609 355 to 952 Specific conductance was lowest in spring

Greenhills wetland above Thompson Creek RG_FRSO c RG_GHWTC 649200 5549760 Lentic 12 569 394 to 760 -
Grave Lake marsh (large) RG_GLM-L RG_GLML 654720 5525553 Lentic 6 578 383 to 845 -
Grave Lake marsh (small) RG_GLM-S RG_GLMS 655084 5525825 Lentic 10 523 366 to 723 -

Grave Lake RG_GRLK - 655563 5525690 Lentic 11 317 281 to 370 -
Barnes Lake wetland RG_BLW - 666602 5480766 Inaccessible - - Excluded
Leach Creek oxbow RG_LCHO - 658746 5489172 Inaccessible - - Excluded

Leach Creek oxbow C - RG_LCHOC c 658750 5489084 Lentic 4 253 195 to 292 -
Leach Creek oxbow B - RG_LCHOB c 658897 5489361 Lentic 8 200 121 to 273 -

Alexander Creek FSR side-channel RG_MU4-03 RG_ALEXFSR 664257 5514880 Lentic 7 603 397 to 843 -
- RG_MU4-04 - 664364 5513635 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_MU4-05 - 664506 5513133 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_MU4-06 - 664906 5511294 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_MU4-07 - 664736 5510643 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_MU4-08 - 665095 5509693 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_MU4-09 - 665051 5509198 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_MU4-10 - 664620 5508382 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_MU4-11 - 664729 5506802 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_MU4-12 - 664349 5505567 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
- RG_MU4-13

Alexander Creek mouth wetland RG_ALE1
Crowsnest A swamp - RG_GRWETA c 662428 5502208 Lentic 1 381 -
Crowsnest B swamp - RG_GRWETB c 662531 5502870 Lentic 4 116 73 to 172 -

Culver Pond RG_CUPO c - 651537 5519525 Discontinued 2 348 347 to 348 On a private yard site; discontinued after May 2018
Elk River side-channel impoundment RG_R3-157 RG_ERSCIM 653443 5524439 Lentic 5 731 705 to 751 -

Pond adjacent to the airport RG_MU4-01 RG_PAIR d 652755 5522838 Lentic 6 438 252 to 585 -
Elk River wetland downstream of Grave Creek RG_ELWDGC - 653175 5521300 Lentic 16 514 428 to 607 -

Elk River impoundment at the rail bridge RG_R3-145 RG_ERIMRB e 653144 5519941 Discontinued/ mine
settling pond - - Misclassified as lentic in May 2018; discontinued in June 2018

Elk River impoundment RG_R3-139 RG_ERIM 652614 5518690 Lentic 2 465 417 to 513 -
Elk River wetland RG_R3-138 RG_ERW 652659 5518678 Lentic 6 510 456 to 574 -

Elk River side-channel near EVO RG_ERWCO - 652496 5518633 Discontinued 5 471 439 to 498 Private property; no access after August 2018
- RG_R3-137 - 652321 5517775 Dry - - Excluded

Elkview wetland RG_EREV - 652823 5516166 Lentic 3 444 390 to 505 -

a Historical IDs were listed in the study design (Minnow 2018b) or assigned to new lentic areas identified in May 2018.  Some lentic area IDs were revised following the May 2018 field program.
b To the extent possible, lentic areas are listed in order from upstream to downstream, based on their position relative to nearby lotic habitats (e.g., Fording River).  
c These lentic areas are not listed in the study design. They were included in the field surveys based on local knowledge, at the recommendation of VAST, or to replace lentic areas that were backfilled or lotic as of 2018/2019. 
d This lentic area was listed as a reference area in the study design, but was later confirmed as a mine-exposed lentic area.
e This area was misclassified as a lentic area in May 2018 and was later confirmed to be a mine settling pond. It was subsequently excluded from the Lentic Area Supporting Study.
f This lentic area was split into RG_ELKO-M East (RG_EERW) and RG_ELKO-M West (RG_ERSCP) because the lentic areas on either side of the roadway differed dramatically in terms of habitat type, vegetation, etc. 
g MU6 is only included in the scope of the Amphibian Occurrence and Distribution Study (Sections 2.3.2 and 3.2.1 and Appendix A).
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Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; µS/cm = microSiemens per centimetre; MU = Management Unit; - = no data/lentic area ID was not updated; d/s = downstream; FSR = Forest Service Road; EVO = Elkview Operation; VAST = VAST Resource Solutions.
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South Elk River oxbow RG_MU4-02 RG_SEROX 652689 5514469 Lentic 6 376 311 to 420 -
Goddard Marsh RG_GO13 - 652955 5514065 Lentic 37 1,081 870 to 1,818 -

Oxbow by Goddard RG_EROG - 652569 5514013 Lotic - - Excluded
Elk River snye north of Sparwood RG_R3-129 RG_ERSNSP 652479 5513819 Lentic 1 429 -

Otto Ponds RG_OTTO - 652537 5512801 Lentic 22 625 439 to 1,241 -
Elk River side-channel at Michel Creek RG_R3-127 RG_ERSCMC 651684 5511980 Lentic 9 555 419 to 887 -
Southern Michel Creek impoundment RG_MU4-21 RG_SMCIM 667979 5484119 Lentic 14 402 272 to 564 -

- RG_MU4-20 - 667888 5485734 Inaccessible - - Excluded
- RG_MU4-19 - 668029 5486301 Inaccessible - - Excluded

Michel Creek impoundment at Corbin Creek RG_MU4-18 RG_MCIMCC 668254 5487064 Lentic 29 1,322 1,025 to 2,040 -
RG_MU4-17 RG_MCWB 668051 5487358 Lentic 2 1,092 1,071 to 1,113 -
RG_MU4-16 RG_MCWA 667917 5487467 Lentic 13 1,369 1,104 to 1,851 -

Michel Creek wetland at Andy Good Creek RG_MU4-15 RG_MCWAGC 667308 5488107 Lentic 3 755 716 to 796 -
Northern Michel Creek impoundment RG_MU4-14 RG_NMCIM 666651 5488412 Lentic 2 373 330 to 415 -

RG_MCUP
RG_MI16

RG_DAAL2 c RG_SLMICP 664106 5490363 Lentic 1 132 -
RG_DAAL1 c RG_NLMICP 660955 5493299 Discontinued 2 368 338 to 397 Identified in May 2018 but discontinued in June 2018 (dry)

- RG_TRIPLEA c 659792 5494515 Lentic 3 737 705 to 799 -
- RG_TRIPLEB c 659760 5494496 Lentic 2 694 681 to 706 -
- RG_TRIPLEC c 659721 5494528 Lentic 2 678 663 to 693 -

RG_MIC2 - 659533 5496626 Lentic 8 377 280 to 424 -
RG_MIWW - 659707 5498474 Lentic 31 475 367 to 862 -

RG_GAPD-SM - 655732 5509268 Dry - - Excluded
RG_AQU1 - 653531 5511635 Lentic 12 770 681 to 949 -
RG_GM - 653323 5514291 Terrestrial - - Infilled with waste rock

RG_HART - 640574 5497037 Lentic 15 361 288 to 501 -
- RG_ISLAND c 631932 5485323 Lentic 7 710 335 to 1,061 -

RG_MU5-06 - 653239 5443126 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
RG_MU5-07 - 653842 5442118 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
RG_Cedar c RG_LFSRIM 648768 5467448 Lentic 12 392 305 to 542 -

RG_Swan Pond c RG_LFSRW 650347 5465193 Lentic 19 303 161 to 464 -
RG_ERST - 651460 5511544 Lentic 21 563 423 to 914 -
RG_SPW - 651182 5511239 Inaccessible - - Excluded
RG_EL1 - 651536 5509140 Lotic - - Excluded

RG_SPW2 - 651093 5508622 Inaccessible - - Excluded
RG_MU5-01 RG_EROX 651659 5507725 Lentic 2 571 560 to 589 -
RG_MU5-02 - 651336 5504568 Inaccessible - - Excluded
RG_R2-108 RG_EVPPS 649109 5498956 Lentic 11 366 190 to 619 -
RG_EROM - 648761 5498501 Dry - - Excluded
RG_ERH - 648548 5497619 Lentic 6 325 180 to 371 -

RG_MU5-04 - 648144 5497592 Inaccessible - - Fenced private property; no access

Southern Lower Michel Creek pond 
Northern Lower Michel Creek pond 

Corbin Road Triple pond A 
Corbin Road Triple pond B 
Corbin Road Triple pond C 
Michel Creek side-channel 

Michel Creek wetland
Gatehouse Pond (small) 
Aqueduct Creek wetland

-
Hartley Lake

Island Lake Lodge
-
-

Lodgepole FSR impoundment 
Lodgepole FSR wetland

Pine Avenue impoundment 
Sparwood wetland

-
Sparwood wetland 2

Elk River oxbow
-

Elk Valley Provincial Park snye
-

Hosmer impoundment
-
- RG_R2-101 - 646875 5495032 Inaccessible - - Fenced private property; no access

a Historical IDs were listed in the study design (Minnow 2018b) or assigned to new lentic areas identified in May 2018.  Some lentic area IDs were revised following the May 2018 field program.
b To the extent possible, lentic areas are listed in order from upstream to downstream, based on their position relative to nearby lotic habitats (e.g., Fording River).  
c These lentic areas are not listed in the study design. They were included in the field surveys based on local knowledge, at the recommendation of VAST, or to replace lentic areas that were backfilled or lotic as of 2018/2019. 
d This lentic area was listed as a reference area in the study design, but was later confirmed as a mine-exposed lentic area.
e This area was misclassified as a lentic area in May 2018 and was later confirmed to be a mine settling pond. It was subsequently excluded from the Lentic Area Supporting Study.
f This lentic area was split into RG_ELKO-M East (RG_EERW) and RG_ELKO-M West (RG_ERSCP) because the lentic areas on either side of the roadway differed dramatically in terms of habitat type, vegetation, etc. 
g MU6 is only included in the scope of the Amphibian Occurrence and Distribution Study (Sections 2.3.2 and 3.2.1 and Appendix A).
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Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; µS/cm = microSiemens per centimetre; MU = Management Unit; - = no data/lentic area ID was not updated; d/s = downstream; FSR = Forest Service Road; EVO = Elkview Operation; VAST = VAST Resource Solutions.
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- RG_DRPW - 644639 5491438 Dry - - Excluded
Elk River impoundment north of Fernie RG_R2-92 RG_ERIMNF 644483 5491390 Lentic 3 697 579 to 785 -

Manitou/Shadow road impoundment RG_ERFW - 641387 5487635 Lentic 1 476 -
Gerry's Pond RG_GEPO c - 640751 5486897 Lentic 3 767 645 to 832 -

Elk River impoundment in Fernie RG_R1-76 RG_ERIMF 640447 5486898 Lentic 13 384 166 to 667 -
Annex pond - RG_ANNEX c 639798 5486090 Lentic 3 618 576 to 648 -

Elk River wetland south of Fernie RG_ERWSF - 639138 5484622 Lentic 28 571 422 to 961 -
Stanford Pond RG_STPD - 639864 5483139 Lentic 22 303 215 to 513 -

North of RG_EROL RG_NEROL - 640001 5479896 Lentic 2 380 168 to 199 -
- RG_R1-61 - 640067 5479624 Lotic - - Excluded
- RG_MU5-05 - 640910 5479341 Lotic 1 82 Excluded

Lower Elk River oxbow RG_EROL - 640831 5478206 Lentic 20 443 337 to 637 -
Elk River - off channel habitat on west bank of Elk River upstream of Morissey RG_SEROL - 641902 5476128 Lentic 2 417 364 to 470 -

Domin Road snye RG_R1-44 RG_DOMRS 644278 5471987 Lentic 20 396 199 to 591 -
Elk River side-channel near Morrissey RG_ERMO - 644311 5469887 Semi-lentic 3 333 299 to 389 Lotic in May but lentic by June 2018

- RG_R1-29 - 644804 5469691 Inaccessible - - Excluded
- RG_ERT - 644425 5468537 Lotic - - Excluded

Elk River side-channel near Tunnel Creek - RG_ERTU c 644452 5468390 Lentic 2 434 430 to 438 -
Unnamed wetland near Morissey RG_UNWNMO - 644982 5468245 Lentic 2 364 332 to 395 -

Elk River impoundment east of Elko RG_R1-20 RG_ERIMEL 640844 5463396 Lentic 2 287 271 to 303 -
East Elko River wetland RG_EERW Lentic 1 444 -

Elko River side-channel pond RG_ERSCP Lentic 2 439 430 to 448 -
Elk River side-channel RG_ELKO-U RG_ELKOU 639563 5463328 Lentic 2 491 459 to 523 -

- RG_ELKO-B - 639396 5463281 Semi-lentic - - Lotic in May 2018; classified as a lentic side-channel in May 2019
Elk River wetland east of Elko RG_EREO - 639467 5462797 Lentic 1 329 -

- RG_ELKO-L - 637546 5462281 Dry - - Excluded
Elko Reservoir RG_ELKO-A RG_ELKOA 637800 5461540 Discontinued 2 410 401 to 420 Primarily lotic and most areas are unsafe for boating/wading; 

fenced off along west side; discontinued for 2019
- RG_R1-2 - 637220 5452321 Inaccessible - - Fenced private property; no access
- RG_ELMOUTH - 635563 5451740 Lentic 8 548 393 to 772 -

Atwood Road wetland - RG_PERCHEDA c 622789 5468983 Lentic 7 656 467 to 995 -
Ondas Road wetland - RG_PERCHEDB c 622704 5468806 Lentic 1 467 -

Kikomun Provincial Park lake - RG_KIKOMUN c 628632 5455716 Lentic 4 333 280 to 435 -
Koocanusa swamp - RG_BULRSH c 619975 5463763 Lentic 2 579 425 to 733 -
Suzie FSR swamp - RG_GALLWY c 631188 5466096 Lentic 2 538 537 to 538 -

Suzie FSR lake - RG_GALLWY2 c 631039 5465311 Lentic 4 310 267 to 403 -
Highway 3 marsh - RG_HWY3 c 621499 5472109 Lentic 2 2,263 2,201 to 2,325 -

Suzanne Lake - RG_LILSUZ c 626119 5465405 Lentic 7 547 346 to 767 -
Fox Road marsh - RG_MOUNTN c 631575 5468848 Lentic 4 644 392 to 921 -

Pickering Hills pond - RG_PICKERG c 619015 5475316 Lentic 3 265 224 to 304 -
Suzanne Lake FSR B lake - RG_RECON c 626860 5466485 Lentic 4 539 396 to 728 -

Koocanusa wetland - RG_SHILL c 620764 5465612 Lentic 3 751 614 to 981 -
Grasmere Dorr Road swamp - RG_SLOUGHA c 631317 5444249 Lentic 3 460 415 to 541 -

a Historical IDs were listed in the study design (Minnow 2018b) or assigned to new lentic areas identified in May 2018.  Some lentic area IDs were revised following the May 2018 field program.
b To the extent possible, lentic areas are listed in order from upstream to downstream, based on their position relative to nearby lotic habitats (e.g., Fording River).  
c These lentic areas are not listed in the study design. They were included in the field surveys based on local knowledge, at the recommendation of VAST, or to replace lentic areas that were backfilled or lotic as of 2018/2019. 
d This lentic area was listed as a reference area in the study design, but was later confirmed as a mine-exposed lentic area.
e This area was misclassified as a lentic area in May 2018 and was later confirmed to be a mine settling pond. It was subsequently excluded from the Lentic Area Supporting Study.
f This lentic area was split into RG_ELKO-M East (RG_EERW) and RG_ELKO-M West (RG_ERSCP) because the lentic areas on either side of the roadway differed dramatically in terms of habitat type, vegetation, etc. 
g MU6 is only included in the scope of the Amphibian Occurrence and Distribution Study (Sections 2.3.2 and 3.2.1 and Appendix A).
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Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; µS/cm = microSiemens per centimetre; MU = Management Unit; - = no data/lentic area ID was not updated; d/s = downstream; FSR = Forest Service Road; EVO = Elkview Operation; VAST = VAST Resource Solutions.
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Jaffray Baynes Lake Road wetland - RG_SLOUGHB c 631852 5453068 Lentic 5 1,376 939 to 1,729 -
Shelbourne Road wetland - RG_USHAPE c 621120 5471177 Lentic 7 440 325 to 645 -

Elk Lakes RG_EL14 - 635326 5601876 Not visited - - Inaccessible at the time of the May 2018 reconnaissance
Bull River - RG BLRVR c 623128 5495800 Lentic 2 574 477 to 670 -

Flathead side-channel - RG FLSC c 682152 5446297 Lentic 6 295 289 to 299 -
Flathead oxbow - RG FLOX c 681970 5445629 Lentic 6 341 326 to 357 -

Flathead side-channel/snye RG_FLA1 - 681815 5443615 Lentic 19 355 294 to 415 -
Flathead Marsh RG_FL17 - 681226 5440716 Lentic 14 299 212 to 607 -

Flathead Valley FSR swamp - RG_BORDD c 680660 5436149 Lentic 4 211 141 to 332 -
Flathead marsh 2 - RG_FLM c 680245 5435649 Lentic 3 122 117 to 127 -
Sage FSR pond - RG_SGCRK c 685273 5439173 Lentic 4 149 127 to 180 -

Kishinena Creek FSR marsh - RG_KISHB c 683473 5438303 Lentic 3 427 287 to 682 -
Pickering Hills lake - RG_PICKLK c 615321 5479588 Lentic 4 480 461 to 502 -

Bronze Lake - RG_BRNZLK c 616201 5478077 Lentic 4 425 421 to 431 -

a Historical IDs were listed in the study design (Minnow 2018a) or assigned to new lentic areas identified in May 2018.  Some lentic area IDs were revised following the May 2018 field program.
b To the extent possible, lentic areas are listed in order from upstream to downstream, based on their position relative to nearby lotic habitats (e.g., Fording River).  
c These lentic areas are not listed in the study design. They were included in the field surveys based on local knowledge, at the recommendation of VAST, or to replace lentic areas that were backfilled or lotic as of 2018/2019. 
d This lentic area was listed as a reference area in the study design, but was later confirmed as a mine-exposed lentic area.
e This area was misclassified as a lentic area in May 2018 and was later confirmed to be a mine settling pond. It was subsequently excluded from the Lentic Area Supporting Study.
f This lentic area was split into RG_ELKO-M East (RG_EERW) and RG_ELKO-M West (RG_ERSCP) because the lentic areas on either side of the roadway differed dramatically in terms of habitat type, vegetation, etc. 
g MU6 is only included in the scope of the Amphibian Occurrence and Distribution Study (Sections 2.3.2 and 3.2.1 and Appendix A).

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; µS/cm = microSiemens per centimetre; MU = Management Unit; - = no data/lentic area ID was not updated; d/s = downstream; FSR = Forest Service Road; EVO = Elkview Operation; VAST = VAST Resource Solutions.
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Management Unit Exposure Type Number of Lentic Areas Identified 

Reference n = 10 lentic areas
Three were discontinued after May 2018 (dry/infilled)

Mine-exposed n = 24 lentic areas
n = 1 semi-lentic area

Reference n = 3 lentic areas
Mine-exposed n = 2 semi-lentic areas (lotic in May, lentic by June 2018)

Reference n = 12 lentic areas

Mine-exposed
n = 7 lentic areas
n = 1 area (RG_GHSCW) that was expected to become 
lentic, but remained lotic until August 2018 (discontinued)

Reference n = 10 lentic areas
One was discontinued after May 2018 (private yard)

Mine-exposed
n = 28 lentic areas
Three were discontinued (settling pond, private property, 
dry by June 2018)

Reference n = 4 lentic areas

Mine-exposed
n = 23 lentic areas
n = 2 semi-lentic areas
n = 1 area (RG_ELKOA) that was lotic/considered unsafe 
(discontinued)

MU6 a Reference n = 15 lentic areas
Outside of MU1 to MU6 Reference n = 12 reference areas

Notes: MU = Management Unit.

Table 3.2:  Summary of Reference and Mine-exposed Lentic Areas by Management 

Unit, 2018 and 2019   

a MU6 is only included in the scope of the Amphibian Occurrence and Distribution Study (Sections 2.3.2 and 3.2.1 
and Appendix A).

MU1

MU2

MU3

MU4

MU5
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within that MU.  Examples include RG_UERW [upper Elk River wetland], RG_MERW [middle Elk 

River wetland], and RG_LERW [lower Elk River wetland] in MU3 (Table 3.1); these areas were 

inaccessible in May 2018 and were not visited as part of subsequent surveys because more than 

n = 5 reference lentic areas were already established in MU3.33 

Management Unit 2 differed from the other MUs in that few reference or mine-exposed lentic 

areas were identified in 2018 or 2019, despite extensive effort to locate lentic habitats based on 

aerial imagery and reconnaissance in May 2018.  Hence, there are a limited number of reference 

(n = 3) and mine-exposed (n = 2) lentic areas identified in MU2 (Table 3.2). 

As described in Section 2.2, potential reference lentic areas were only considered appropriate for 

inclusion in the Lentic Area Supporting Study if they were located upstream from mining activities 

and mine-exposed lotic habitats and away from areas that could potentially receive mine-affected 

water via surface runoff or groundwater pathways.   

Reference areas in MU1 were primarily located along Ewin Creek, which is southeast of FRO and 

GHO and flows into the Fording River (Figures 2.1 and 2.2).  There is no mining activity upstream 

of the reference lentic areas along Ewin Creek and reference areas are at least 0.68 km from the 

Fording River and more than 10 m higher elevation.  Similarly, RG_DRCKW (Dry Creek wetland) 

and RG_SDRCKW (wetland south of RG_DRCKW) are located approximately 0.37 km from the 

Fording River and at an elevation gain of approximately 19 m.  It is therefore considered highly 

unlikely that RG_DRCKW and RG_SDRCKW would be influenced by surface flows (or seepage) 

from the Fording River; however, they may be influenced by Dry Creek.  Similarly, RG_UPGHC 

(upper pond beside Greenhills Creek) is an isolated lentic area approximately 0.53 km from 

Greenhills Creek and is at a higher elevation (i.e., a difference of approximately 51 m) than 

the creek.  Reference area RG_LML (Lake Mountain Lake) was discontinued after May 2018 

because it was scheduled to be infilled in fall 2018 (Table 3.1); however, this lentic area was 

historically upstream of mining activities at FRO. 

As previously indicated, only three reference lentic areas were identified in MU2.  Two of these, 

RG_FO15 (Fording River wetland [front]) and RG_FO15B (Fording River wetland [back]) were 

used as reference areas historically (e.g., Minnow et al. 2011; Minnow 2014a,b) (Table 3.1, 

Figure 2.2).  Reference areas RG_FO15 and RG_FO15B are located on the north and south 

sides of a railway right-of-way, respectively, and are isolated from the nearest mine-influence 

(i.e., the Fording River) by a distance of at least 0.70 km.  Reference area RG_LILA (Lily Lake) is 

33 The Lentic Area Supporting Study design (Minnow 2018a) indicated the number of reference areas per MU carried 
forward from 2018 to 2019 would be reduced to n = 5. 
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approximately 0.96 km upstream of where Greenhills Creek flows into the Fording River, and at 

an elevation gain of approximately 121 m.   

Reference areas in MU3 were distributed among three areas: 

 along the Elk River, upstream of mining activities or mine-exposed aquatic habitats;

 along Brulé Creek (i.e., RG_MUDBOG [mudbog marsh], which is at a higher elevation

relative to, and approximately 1.6 km from, the Elk River); and

 between the Elk River and Greenhills Creek.

In MU4, RG_ALE1 (Alexander Creek mouth wetland) is approximately 4.4 km upstream of Michel 

Creek and is at a higher elevation (i.e., an approximately 92 m difference); RG_ALEXFSR 

(Alexander Creek Forest Service Road [FSR] side-channel) is 12.3 km upstream of RG_ALE1, 

along Alexander Creek (Figure 2.2).  Currently, there is no mining upstream of RG_ALE1 

(which receives groundwater and surface flows from Alexander Creek) or RG_ALEXFSR. 

Reference areas RG_LCHOB (Leach Creek oxbow B) and RG_LCHOC (Leach Creek oxbow C), 

also in MU4, are over 5 km upstream of the nearest mine-exposed lotic environment and there is 

no mining activity upstream of these lentic areas (Figure 2.4).  Similarly, RG_GLML (Grave Lake 

marsh [large]), RG_GLMS (Grave Lake marsh [small]), and RG_GRLK (Grave Lake) are all 

located upstream of the nearest mine-exposed lotic environment (by at least 2.6 km) and have no 

mining activity upstream.  These three areas have also been historically used as reference areas 

(e.g., Minnow 2014a).  Lentic area RG_PAIR (pond adjacent to the airport) was initially classified 

as a reference area but was later re-classified as mine-exposed due to its proximity 

(i.e., approximately 50 m) to an Elk River side-channel and the potential for mine-exposure via 

groundwater flows (Table 3.1). 

All lentic areas from MU5 that were classified as reference lentic areas in 2018 and 2019 are 

located at least 4.5 km upstream from the nearest mine-exposed habitat and are at higher 

elevation than nearby mine-exposed aquatic habitats (Figures 2.3 and 2.4).  It is therefore 

considered highly unlikely that these lentic areas would receive surface water or groundwater 

inputs from mine-exposed areas. 

All reference areas located outside MUs 1 to 6 that were assessed in 2018 and/or 2019 are 

considered appropriate for inclusion as out-of-watershed reference areas for the Lentic Area 

Supporting Study.  This is primarily because these areas are distant from mining activities and 

mine-exposed habitats, but the watersheds in which these lentic areas are found are adjacent to 

the Elk River watershed and therefore expected to have similar biota (e.g., fish and bird species) 

and environmental conditions (e.g., weather, altitude).  
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As indicated in Section 2.2, the degree of mine-exposure for lentic areas that are downstream of 

Teck’s mining operations and could be influenced by mining activities was evaluated based on 

in situ measurements of specific conductance (Table 3.1; Sections 2.7.3 and 3.6.2).  For ease of 

communication, lentic areas were initially classified into bins representing low (<200 µS/cm), 

moderate (200 to 800 µS/cm), and high (>800 µS/cm) mine-exposure (Section 2.2).  Following the 

collection of detailed water quality data in 2018 and 2019, it was recognized that assessing data 

along a continuous gradient of specific conductance values is likely more appropriate than basing 

conclusions on coarse “bins” applied to the data.  Additionally, few (n = 8) mine-exposed lentic 

areas had one or more specific conductance measurements <200 µS/cm and most reference 

areas had specific conductance measurements >200 µS/cm.  Consequently, the assessments of 

potential mine-related influence in the subsequent sections were completed in consideration of 

the gradient of specific conductance readings obtained (and therefore the gradient of 

mine-exposure) over which surveys were completed and samples were collected.   

Of the mine-exposed lentic areas that were evaluated in MUs 1 to 5 in 2018 and 2019, the degree 

of mine-exposure appeared to be greatest at RG_FOFR2W (small wetland at base of Fording 

settling pond) in MU1 (mean specific conductance = 1,387 µS/cm; n = 18), RG_GO13 

(Goddard Marsh) in MU4 (mean specific conductance = 1,081 µS/cm; n = 37), RG_MCIMCC 

(Michel Creek impoundment at Corbin Creek) in MU4 (mean specific conductance = 1,322 µS/cm; 

n = 29), and RG_MCWA (Michel Creek wetlands [small interconnected wetlands]) in MU4 (mean 

specific conductance = 1,369 µS/cm; n = 13; Table 3.1; Section 3.6.2).  Mine-exposed areas 

RG_FOFR2W and RG_GO13 are at the base of Fording South Tailings Pond at FRO and 

adjacent to mining activities at EVO, respectively; therefore, the higher specific conductance 

readings for these areas were consistent with their proximity to mining activities.  Similarly, 

RG_MCIMCC and RG_MCWA are immediately downstream of CMO and within 500 m of 

mine-related infrastructure.  Overall, the data collected in 2018 and 2019 indicate specific 

conductance is a useful indicator of mine-influence.  

3.2 Amphibians 

3.2.1 Occurrence and Distribution 

Core survey types used to detect amphibian life stages in 2018 and 2019 included VES for egg 

masses (April/May) and metamorphs/sub-adults/adults (July/August), as well as deployment of 

funnel traps to target larvae (June; see Appendix A).  Supplemental surveys (i.e., eDNA sampling 

in 2018 and acoustic monitoring in 2019) were also completed to support detection of amphibians 

(Appendix A).  Amphibian egg searches were also completed to support sampling for tissue 

chemistry analyses (Sections 2.3.3 and 3.2.2); observations recorded during these searches are 

included in this section, as appropriate. 
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Five amphibian species, including Columbia spotted frog, western toad, long-toed salamander, 

wood frog, and Pacific chorus frog, use lentic habitats in the Elk River watershed to fulfill one or 

more lifecycle functions (Appendix A).  Western toads are listed as “special concern” by 

COSEWIC and under the SARA (Table 3.3; BC Conservation Data Centre 2020).     

Columbia spotted frog egg masses and larvae were detected in MUs 1 to 6, as well as the 

out-of-watershed reference areas.  In MU1, these life stages were only observed at one lentic 

area (i.e., RG_SFRR [snye beside Fording River Road]; mine-exposed) during surveys for the 

Amphibian Occurrence and Distribution Study (Appendix A).  However, egg masses were 

sampled from reference areas RG_LML and RG_SDRCKW and mine-exposed areas 

RG_FOXCF (Fording River oxbow - Chauncey Flats) and RG_SFRR to support tissue chemistry 

sampling (Section 3.2.2).  In MU2, eggs and larvae were detected at reference lentic areas 

RG_FO15 and RG_FO15B, but none were detected at mine-exposed areas RG_LSFRW 

(lower south Fording river wetland) and RG_USFRW (upper south Fording River wetland; 

Appendix A).  The absence of egg and larval life stages at the mine-exposed areas in MU2 may 

be attributed to mine-influence, and/or factors like predation, timing of the surveys (i.e., eggs were 

laid after the area was surveyed), or habitat conditions.  Columbia spotted frog prefer to lay eggs 

in areas with little to now flow and emergent vegetation (Arkle and Pilliod 2015; Minnow 2014a). 

Both mine-exposed areas surveyed in MU2 were lotic during the amphibian breeding and 

incubation period and emergent vegetation, other than grasses, were not observed (Appendix E). 

Additionally, these mine-exposed areas were only surveyed for eggs and larvae in 2019, which 

may have reduced the likelihood of detection.  Egg and larval life stages of Columbia spotted frog 

were commonly-encountered in MU3, consistent with the results of surveys completed previously 

in support of the GHO Cougar Pit Extension Project (Matrix Solutions Inc. 2015).  Rates of 

detection were relatively equal among reference and mine-exposed areas in 2018 and 2019. 

In MUs 4 and 5, eggs and/or larvae were detected at reference areas and areas representing a 

gradient of mine-exposure, including RG_GO13, which suggests breeding Columbia spotted frog 

may be tolerant to a variety of mine-exposure conditions.  Eggs and larvae were detected at 

relatively few reference lentic areas in MU6 (13%; total n = 15) and reference areas outside MUs 1 

to 6 (i.e., at 33% of surveyed areas; total n = 9; Appendix A).   

Columbia spotted frog metamorphs, adults, and/or sub-adults were also detected in MUs 1 to 6, 

as well as the out-of-watershed reference areas (Appendix A).  At the lentic areas surveyed in 

MU1, these life stages were encountered more frequently than eggs or larvae; the proportions of 

reference (66%; n = 3) and mine-exposed (50%; n = 6) lentic areas in MU1 with detections 

were similar.  In MU2, these life stages were detected at reference lentic areas RG_FO15 and 

RG_FO15B only (Appendix A).  In MU3, metamorphs, adults, and/or sub-adults were encountered 

at all surveyed locations, except RG_SULSPR (Sulphur Springs FSR marsh; mine-exposed).  



Common Name Scientific Name Provincial (BC) COSEWIC SARA
Columbia spotted frog Rana luteiventris Yellow NAR (2000) -
Long-toed salamander Ambystoma macrodactylum Yellow NAR (2006) -

Pacific chorus frog Pseudacris regilla Yellow - -
Western toad Anaxyrus boreas Yellow SC (2012) 1-SC (2018)

Wood frog Lithobates sylvaticus Yellow - -

COSEWIC Conservation Rankings:

E = ENDANGERED: A species facing imminent extirpation or extinction.
T = THREATENED: A species that is likely to become endangered if limiting factors are not reversed.

NAR = NOT AT RISK: A species that has been evaluated and found to be not at risk.
C = CANDIDATE: A species that is on the short-list for upcoming assessment.
SARA Conservation Rankings:

Schedule 1 - Species status confirmed based on 1999 COSEWIC criteria.
Schedule 2 - Species status to be reassessed to 1999 COSEWIC criteria (i.e. Schedule 1).
Schedule 3 - Species status to be reassessed to 1999 COSEWIC criteria (i.e. Schedule 1).

Table 3.3:  Conservation Status of Amphibian Species Observed at Reference and 

Mine-exposed Lentic Areas in Management Units 1 to 5, 2018 and 2019

Notes: BC = British Columbia; COSEWIC = Committee on the Status of Endangered Wildlife in Canada; SARA  = Species at 
Risk Act ; - = not applicable.

Red: any indigenous species or subspecies that has, or is a candidate for, Extirpated, Endangered, or Threatened status in 
British Columbia. Endangered taxa are facing imminent extirpation or extinction. Threatened taxa are likely to become 
endangered if limiting factors are not reversed. Not all Red-listed taxa will necessarily become formally designated. Placing 
taxa on these lists flags them as being at risk and requiring investigation.

Species Conservation Status 
a

Blue: any indigenous species or subspecies considered to be of Special Concern in British Columbia. Species of Special 
Concern have characteristics that make them particularly sensitive or vulnerable to human activities or natural events. Blue-
listed species are at risk, but are not Extirpated, Endangered or Threatened.
Yellow: Includes species that are apparently secure and not at risk of extinction. Yellow-listed species may have Red- or Blue-
listed subspecies.

SC = SPECIAL CONCERN: A species of special concern because of characteristics that make it is particularly sensitive to 
human activities or natural events.

a Conservation status information was obtained from BC Species And Ecosystem Explorer (BC Conservation Data Centre 
2020).

Provincial Conservation Rankings (BC):
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Similar to the case for eggs and larvae, metamorphs, sub-adults, and/or adults were detected at 

reference areas and areas representing a gradient of mine-exposure in MUs 4 and 5.  These life 

stages were detected at some of the lentic areas with the highest specific conductance 

measurements recorded in 2019, including RG_GO13, RG_MCIMCC, and RG_MCWA, which 

suggests habitat use may be unrelated to the degree of mine-exposure.  Few lentic areas in MU6 

(27%; total n = 15) had detections, and metamorph, sub-adult, and/or adult life stages of Columbia 

spotted frog were encountered at approximately half (44%; total n = 9) of the reference lentic 

areas located outside MUs 1 to 6 (Appendix A).   

Western toad egg masses and larvae were detected at lentic areas in MUs 1 to 5.  In 2018, egg 

masses were found at reference area RG_SDRCKW during egg searches for tissue chemistry 

sampling (see Sections 2.3.3 and 3.2.2) and larvae34 were incidentally observed at RG_UPBEC 

(upper pond beside Ewin Creek).  Eggs and larvae were detected at mine-exposed areas, 

including RG_FOFR2W, which is the lentic area with the greatest degree of mine-exposure in 

MU1, based on specific conductance (Table 3.1; Appendices A and F).  Similar to the case for 

Columbia spotted frog, egg mass detections were restricted to reference lentic areas (n = 2) 

in MU2.  However, it remains unclear whether egg and larval life stages of western toad were not 

detected at RG_LSFRW or RG_USFRW as a result of mine-influence, habitat conditions, or 

other factors.  Dominant substrate types at RG_LSFRW may have been too coarse for breeding 

western toad; however, substrates at RG_USFRW were likely suitable for egg laying 

(Wind and Dupuis 2002; Appendix E).  It is also possible that the lotic nature of these areas during 

the breeding season deterred western toad from using these areas.  Other factors may include 

mine-influence, predation, survey timing relative to egg laying, and eggs being present, but 

not detected.  The MU with the greatest proportion of detections for western toad egg masses 

was MU3 (Appendix A).  Egg and larval life stages of western toad were detected in MU3 

historically (Matrix Solutions Inc. 2015).   Overall, larvae were detected at the greatest proportion 

of lentic areas in MU4.  Egg and larval life-stages were observed over a gradient of mine-exposure 

in MU4, including areas with relatively high specific conductance readings (e.g., RG_MCIMCC), 

which suggests selection of lentic areas for breeding may be unrelated to the degree of 

mine-exposure.  Additionally, occupancy modelling results indicate mine-exposure was not a 

predictor of colonization or extinction (i.e., the probability that an unoccupied area will become 

occupied, or vice versa) for western toad (Appendix A).  No western toad eggs or larvae were 

detected at mine-exposed areas in MU5, or at reference lentic areas in MU6 or outside the Elk 

River watershed (Appendix A).  This suggests that the absence of detections at mine-exposed 

34 These individuals were recorded as “unknown” but are believed to be western toad tadpoles. 
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areas in MU5 may be related to factors other than, or in addition to, mining, such as predation, 

latitude and/or the timing of the surveys.   

Metamorphs, sub-adults, and/or adults were detected at reference and mine-exposed lentic areas 

in MUs 1 to 5, one reference lentic area in MU6 (RG_SLOUGHA [Grasmere Dorr Road swamp]), 

and three out-of-watershed reference areas (Appendix A).  One or more of these life stages were 

detected at two reference areas in MU1, as well as the mine-exposed areas where eggs and 

larvae were also detected.  Consequently, these life stages were using habitats representing a 

gradient of mine-exposure in MU1.  In MU2, survey-based detections occurred at reference areas 

RG_FO15 and RG_FO15B (Appendix A), and adults were incidentally observed at RG_LSFRW 

and RG_USFRW during bird surveys in June 2018.  The distribution of metamorph, sub-adult, 

and adult life stages among reference and mine-exposed lentic areas in MUs 3 and 4 was 

relatively similar to that of egg and larval life stages (Appendix A).  Few detections were recorded 

for mine-exposed areas in MU5. 

Long-toed salamander egg masses and larvae were detected at reference and mine-exposed 

lentic areas in MUs 1 to 5, reference areas in MU6, and out-of-watershed reference lentic areas 

(Appendix A).  These life stages were detected at reference areas RG_LML (Appendix A) and 

RG_SDRCKW (egg searches for tissue chemistry sampling; Sections 2.3.3 and 3.2.2) in MU1, 

as well as areas representing a gradient of mine-exposure (i.e., RG_FO29B [wetland between 

Fording River Road and railway tracks], RG_SFRR, and RG_FOFR2W; Table 3.1; 

Appendices A and F).  The presence of long-toed salamander larvae at RG_FOFR2W, which is 

immediately downstream from the Fording South Tailings Pond at FRO and had the highest 

specific conductance values of any lentic area in MU1 (Table 3.1; Appendix F), suggests the 

degree of mine-exposure may not deter long-toed salamander from laying eggs in certain 

lentic areas.  Long-toed salamander eggs and larvae were detected at reference and 

mine-exposed areas in MU2 (Appendix A).  This may be because RG_LSFRW and RG_USFRW 

were within the broader range of substrate and vegetation conditions considered suitable for 

breeding for this species (i.e., relative to Columbia spotted frog and western toad; 

see Appendices A and E).  In MU3, the proportions of reference and mine-exposed lentic areas 

where egg masses and larvae were detected were similar and the presence of long-toed 

salamander eggs appeared to be unrelated to concurrent measures of specific conductance 

(i.e., the degree of mine-exposure; Table 3.1; Appendices A and F).  Observations of long-toed 

salamander in MU3 agreed with historical observations of this species in slow-moving creeks and 

ponds adjacent to GHO and the proposed Cougar Pit Extension (Matrix Solutions Inc. 2015). 

Eggs and larvae were detected at reference and mine-exposed lentic areas in MU4 (Appendix A). 

The mine-exposed areas where these life stages were detected represented a gradient and 

included RG_MCWA, which had some of the highest specific conductance values recorded in 



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 92 

MU4 in 2018 and 2019; Table 3.1; Appendix F).  Eggs and/or larvae were detected in all reference 

lentic areas that were surveyed in MU5; however, they were not common at mine-exposed lentic 

areas within the same MU.  These life stages were frequently encountered at reference areas 

located in MU6 and the out-of-watershed reference areas (Appendix A).     

Long-toed salamander metamorphs, sub-adults, and/or adults were detected in MUs 3 to 5; 

however, observations for this life stage were rare overall due to the limitations of the survey 

methods (Appendix A).  Detections in MU3 were limited to a single lentic area (i.e., RG_TPW 

[Thompson powerline wetland]; mine-exposed).  In MU4, these life stages were only detected at 

two lentic areas (i.e., RG_MCIMCC and RG_MCWA; both mine-exposed).  In MU5, 

metamorph/sub-adult/adult life stages were detected at reference areas and RG_ERST 

(Pine Avenue impoundment; mine-exposed).  These life stages were not detected in MU6 or the 

out-of-watershed reference areas.  

Wood frog were detected at lentic areas in MUs 1 to 5 and relatively few (i.e., one area each) 

lentic areas in MU6 and the Flathead River reference watershed.  In MU1, this species was only 

detected at mine-exposed areas RG_SFRR (all life stages; Appendix A) and RG_FOXCF 

(eggs; see Sections 2.3.3 and 3.2.2).  This suggests use of lentic areas by this species may be 

unrelated to mine-exposure.  Wood frog egg masses, larvae (RG_FO15B only), and 

metamorphs/sub-adults/adults were documented at two reference areas in MU2 

(i.e., RG_FO15 and RG_FO15B).  The absence of egg and larval life stages at the mine-exposed 

areas in MU2 is likely attributed to these areas being lotic during the amphibian breeding period 

(i.e., habitats were unsuitable for egg laying/incubation for this species), rather than factors related 

to mine-exposure.   

Wood frog egg masses were detected most frequently at lentic areas in MU3, and detections 

were relatively equal among reference and mine-exposed areas (four out of five reference areas 

and three out of five mine-exposed areas; Appendix A).  For mine-exposed areas in MU3, the 

presence of wood frog eggs appeared to be unrelated to concurrent measures of 

specific conductance.  Eggs were observed at areas representing a range of specific conductance 

values, and no eggs were observed at RG_LERP (lower Elk River pond), which was on the lower 

end of the mine-exposure gradient (Table 3.1; Appendices A and F).  Metamorphs, sub-adults, 

and/or adults were detected at all lentic areas in MU3 where eggs were also documented, based 

on the 2018 and 2019 survey results. 

Wood frog (all life stages) were detected at reference and mine-exposed lentic areas in MU4 in 

2018 and 2019 (Appendix A).  Results of the egg and larval surveys indicated reference areas 

RG_GLML, RG_GLMS, RG_ALE1, and RG_LCHOB and mine-exposed areas RG_ELWDGC 

(Elk River wetland downstream of Grave Creek), RG_SMCIM (southern Michel 
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Creek impoundment), and RG_MI16 (Michel Creek/Corbin Road wetland) were used 

for breeding.  Of the areas that were surveyed for egg masses and larvae, these mine-exposed 

areas are on the lower end of the exposure gradient, based on specific conductance data; no 

eggs or larvae were observed at lentic areas with a greater degree of mine-exposure, such as 

RG_GO13 or RG_MCIMCC (Appendix A).  However, it is unclear whether this is attributed to 

mine-influence, or other factors, such as the study area being on the western edge of the species’ 

range, predation, survey timing, or imperfect detections (i.e., eggs that were present were 

not detected).  Eggs and larvae were only detected at 50% of the reference areas where 

amphibian surveys were completed in MU4 (n = 8), which suggests factors other than 

mine-exposure influence the occurrence of this species. 

Wood frog eggs and larvae were only detected at three lentic areas (two reference and 

one mine-exposed) in MU5 in 2018 and 2019, and metamorph/sub-adult/adult life stages were 

detected at four areas (two reference and two mine-exposed; Appendix A).  No relationship 

between the degree of mine-exposure and occurrence of wood frog at lentic areas in MU5 

was identified. 

Confirmed or suspected Pacific chorus frog egg masses were detected at two reference and one 

mine-exposed lentic areas.  Suspected Pacific chorus frog egg masses were observed at 

RG_LML (reference) in MU1, but the poor condition of the egg masses made confirming the 

species difficult.  Pacific chorus frog eggs were observed at RG_GLML (reference) in MU4 during 

egg searches completed in support of tissue chemistry sampling (Section 3.2.2). 

Metamorphs, sub-adults, and/or adults were detected at one lentic area 

(RG_ELMOUTH; mine-exposed) in MU5 in 2019 (Appendix A).  No larvae were captured or 

observed during the larval surveys (i.e., funnel trapping) completed in 2018 and 2019.  The low 

number of detections for this species, relative to the other amphibian species detected in 2018 

and 2019 as part of the occurrence and distribution study, is likely attributed to the study area 

being on the eastern boundary of the species’ range (BC Conservation Data Centre 2020).   

It remains unclear which factors have the greatest influence on use of lentic habitats in the Elk 

River watershed by amphibians.  Results of the occupancy modelling indicate that, for Columbia 

spotted frog, western toad, and wood frog, occupancy was not explained by mine-exposure 

(i.e., at reference versus mine-exposed areas).35  Other factors that may influence the occurrence 

and distribution of amphibians in the Elk River watershed include predation, habitat 

quality/suitability/connectivity, and the geographical distribution of key habitat types, as well as 

35 For long-toed salamander, occupancy estimates were greater for reference versus mine-exposed lentic areas 
because this species was commonly-detected in MU6 and out-of-watershed reference areas (Appendix A).  Based on 
the assessment provided herein, differences between reference and mine-exposed areas may be attributed to 
mine-exposure, or other factors, such as latitude, habitat, an survey timing.  
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anthropogenic factors, such as logging or recreational or agricultural activity.  Additional statistical 

analyses that incorporate these factors would be required to identify which ones have the greatest 

influence on occupancy.  Additionally, the census and occupancy modelling results are limited by 

the observers’ ability to detect amphibian life stages.  Overall, no discernable patterns in 

amphibian species occurrence or distribution within MUs 1 to 5 were identified, except for wood 

frog, which were more common in the northern (i.e., MU3) portion of the study area, likely due to 

the manner in which the western edge of the species’ range overlaps the Elk River watershed 

(Appendix A).   

3.2.2 Egg Tissue Chemistry 

3.2.2.1 Overview 

Amphibian egg masses sampled for the Lentic Area Supporting Study (Table 3.4) represented 

reference conditions and a gradient of mine-exposure and were distributed throughout MUs 1 to 5 

(Figures 3.1 and 3.2).  Sample sizes and the distribution of samples among lentic areas reflected 

the conditions of the sampling permit (i.e., no more than n = 30 samples per species, restrictions 

on the numbers of egg masses that could be sampled per species per area) and the presence or 

absence of target species’ egg masses.  Columbia spotted frog, western toad, long-toed 

salamander, and wood frog eggs were collected in 2018, whereas sampling was limited to 

Columbia spotted frog and western toad in 2019 (Table 3.4).  Columbia spotted frog and western 

toad are widely distributed throughout the Elk River watershed, have relatively large egg masses 

with a high number of eggs, and had the highest egg selenium concentrations of the amphibian 

species sampled in 2018 (see below).  Historical egg selenium data representing multiple years 

are also available to support temporal comparisons for these species (i.e., Minnow 2006, 2014a; 

Minnow et al. 2007, 2011). 

3.2.2.2 Comparisons to the Reference Area Normal Range and Benchmark 

The lower and upper boundaries of the reference area normal range for amphibian eggs were 

1.23 and 9.61 µg/g dw, respectively.  None of the Columbia spotted frog egg samples collected 

from mine-exposed areas in MU1 (RG_SFRR and RG_FOXCF), MU3 (RG_EROU [upper Elk 

River oxbow]), or MU5 (RG_ERST, RG_ERWSF  [Elk River wetland south of Fernie], RG_EROL 

[lower Elk river oxbow], RG_DOMRS [Domin Road snye], and RG _ERMO [Elk River 

side-channel near Morrissey]) in 2018 or 2019 had selenium concentrations greater than the 

upper boundary of the reference area normal range (Figure 3.3; Appendix Tables G.1 and G.2). 

However, exceedances occasionally occurred in samples from mine-exposed areas in MU4, 



Table 3.4:  Amphibian Egg Chemistry Samples Collected from Reference and Mine-exposed Lentic Areas, 2018 and 2019 a

Long-toed salamander
(Ambystoma 

macrodactylum )
2018 2019 2018 2018 2019

RG_LML 1 - - - - -
RG_SDRCKW 1 - 1 1 - -
RG_FOFR2W - - - 1 - -

RG_SFRR 2 - - - - -
RG_FOXCF 2 - - - - 1
RG_FO15 3 - 1 1 - -

RG_FO15B - 2 - - 1 -
RG_GARD - - - - 1 -
RG_REFF 3 - - 1 - -

RG_WWER - - - - 1 -
RG_WPEF - - - - - 1
RG_EROU 1 - 1 - - -
RG_TPW - - 1 1 - -

RG_GHWTC - - 1 1 - 1
RG_GLML - - 1 1 - 1
RG_GLMS - 1 - - - 1
RG_GRLK 2 - - - - -

RG_LCHOB - - - - 1 -
RG_CUPO - - 1 - - -
RG_PAIR 1 - - 1 - -

RG_ELWDGC 3 b 1 - - - -
RG_ERW 1 - - - - -

RG_ERWCO - - 1 1 - -
RG_SEROX 1 - - - - -
RG_GO13 - 2 - - - -
RG_OTTO 2 - - - - -

RG_SMCIM - 1 - - 1 -
RG_MCIMCC - - - - 1 -

RG_MI16 1 - - - - -
RG_SLMICP - - 1 - - -
RG_NLMICP - - - 1 - -
RG_MIWW 1 c - - - - -
RG_HART - 1 - - - -

RG_ISLAND - 1 - - - -
RG_LFSRW - 1 - - 1 -
RG_ERST 1 - - - - -

RG_ERWSF 1 - - - - -
RG_EROL 1 - - - - -

RG_DOMRS 1 - - - - -
RG_ERMO 1 - - - - -

Outside of MU1 to MU6 Reference RG_FL17 - 1 - - - -
n = 30 n = 11 n = 9 n = 10 n = 7 n = 5

Notes: ID = identifier; % = percent; MU = Management Unit; - = no sample collected.

b One of the three tissue chemistry samples was divided into four sub-samples.
c The tissue chemistry sample was divided into two sub-samples.

Number of Egg Samples Collected for Analysis of % Moisture and Tissue Chemistry 

MU4

Columbia spotted frog
(Rana luteiventris )

Management Unit Exposure Type Lentic Area ID Wood frog
(Lithobates sylvaticus )

MU2 Reference

MU3

Western toad
(Anaxyrus boreas )

a Tissue chemistry samples collected to support the Study of Reproductive Effects of Selenium on Columbia Spotted Frog ( Rana luteiventris; Golder et al. 2019a,b) are included in the table because data associated with these 
samples are used in the Lentic Area Supporting Study. 

MU1

Reference

Mine-exposed

Mine-exposed

Mine-exposed

Total Number of Samples Collected

MU5

Reference

Reference

Reference

Mine-exposed
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Notes: Grey shading represents the reference area normal range (2.5th and 97.5th percentiles of the reference area dataset).
µg/g dw = micrograms/gram dry weight; MU = Management Unit.

Figure 3.3:  Selenium Concentrations in Columbia Spotted Frog (CSF), Western Toad (WT), Long-toed Salamander (LTS), and Wood Frog (WF) Egg Samples Collected from Reference and Mine-exposed Lentic 
Areas, 2004 to 2019

Preliminary Level 1 Amphibian Egg Benchmark = 45 µg/g dw
Preliminary Level 1 Amphibian Egg Benchmark = 45 µg/g 
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specifically samples from RG_PAIR, RG_ELWDGC, RG_ERW (Elk River wetland), RG_GO13, 

RG_OTTO (Otto Ponds), and RG_SMCIM36.   

The highest selenium concentrations measured in Columbia spotted frog eggs were in samples 

from RG_ELWDGC (SRC = 17 µg/g dw; Trich mean = 26 µg/g dw [n = 3]) and RG_GO1337  

(SRC = 10 µg/g dw; Trich mean = 20 µg/g dw [n = 3]) that were collected in 2019 

(Appendix Tables G.1 and G.2).  These results are likely attributed to exposure within the lentic 

areas; however, RG_ELWDGC falls toward the middle of the mine-exposure gradient, based on 

specific conductance readings taken in 2018 and 2019, and RG_GO13 is at the higher end of the 

gradient (Appendix Table G.3; see also Appendix Table F.4).  Mean selenium concentrations in 

dietary items (i.e., benthic invertebrates) collected concurrently with the CSF egg samples from 

RG_ELWDGC in 2019 were equal to the 45 µg/g dw preliminary benchmark for maternal 

amphibian diet (Appendix Table G.3).  Total selenium concentrations in water (67 micrograms 

per litre [µg/L]) and dietary items (30 µg/g dw; n = 3) collected from RG_GO13 in May 2019, 

concurrent with amphibian egg sampling, were well above the approved BC WQG for freshwater 

aquatic life (2 µg/L) and the reference area normal range for concentrations in benthic invertebrate 

tissues, respectively (Appendix Table G.3).   

Columbia spotted frog egg samples collected from reference lentic areas in 2018 and 2019 had 

selenium concentrations within the reference area normal range (i.e., 1.23 to 9.61 µg/g dw; 

Figure 3.3); however, the 2019 samples from the RG_FO15B reference lentic area are considered 

a special case.  Selenium concentrations measured in the two composite samples analyzed by 

SRC were 8.70 and 7.70 µg/g dw (i.e., within the normal range), but mean concentrations reported 

by Trich for eggs taken from the same masses were greater than the upper boundary of the 

normal range (i.e., mean = 15 and 13 µg/g dw, respectively; n = 3 replicates per egg mass; 

Appendix Table G.2).  The differences in reported concentrations are likely attributed to 

heterogeneity within the egg masses.   

Overall, the relatively low selenium concentrations measured in Columbia spotted frog eggs from 

reference areas are supported by comparatively low selenium concentrations in benthic 

invertebrate tissues and water samples collected concurrently with, and from the same locations 

as, egg samples (Appendix Table G.3).  Mean selenium concentrations in benthic invertebrate 

tissue chemistry samples were consistently within the applicable reference area normal range 

(i.e., were less than the 97.5th percentile reference area concentration for benthic 

invertebrate tissues) and well below the preliminary 45 µg/g dw dietary benchmark for maternal 

36 Based on the analytical results from Trich (see Section 3.2.2.4). 

37 Based on the analytical results from Trich (see Section 3.2.2.4). 
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amphibian diet.  Selenium concentrations in co-located, concurrent water chemistry samples were 

also consistently less than the applicable BC WQG (Appendix Table G.3).   

The results herein and the results of the Study of the Reproductive Effects of Selenium on 

Columbia Spotted Frog (Rana luteiventris) (Golder et al. 2019a,b) available to date suggest that 

Columbia spotted frog egg masses with concentrations greater than 11 µg/g dw (i.e., the 

concentration below which no selenium-related effects to Columbia spotted frog were observed) 

were relatively uncommon in the Elk River watershed in 2018 and 2019.  Egg samples with 

selenium concentrations >11 µg/g dw were collected from RG_ELWDGC and RG_GO13 in 2019; 

however, other egg samples collected from the same areas in 2018 (RG_ELWDGC) and 2019 

(RG_GO13) had concentrations <11 µg/g dw (Appendix Tables G.1 and G.2).  This within-area 

variability (i.e., the presence of egg masses with relatively low and high selenium concentrations) 

cannot be accounted for when selecting eggs for chemistry sampling and is likely attributed to 

pre-spawning migration of female Columbia spotted frog (Pilliod et al. 2002).   

Of the western toad egg samples collected as part of the Lentic Area Supporting Study, only one 

had a selenium concentration greater than the upper boundary (9.61 µg/g dw) of the reference 

area normal range (Figure 3.3; Appendix Tables G.4 and G.5).  This sample was collected from 

mine-exposed area RG_ERWCO (Elk River side-channel near EVO; MU4) and had the highest 

selenium concentration (18 µg/g dw) measured in amphibian eggs in 2018.  Benthic invertebrate 

tissue chemistry samples collected from RG_ERWCO in 2018 had selenium concentrations 

(mean = 30 µg/g dw; n = 3) well above the reference area normal range (i.e., 16 µg/g dw).  

The selenium concentration measured in the water chemistry sample that was collected 

concurrently with the western toad eggs in 2018 (6.25 µg/L) was also elevated relative to the BC 

WQG for the protection of aquatic life (Appendix Table G.3).   

Selenium concentrations were detectable in all long-toed salamander eggs from 2018 and were 

generally ≤2.00 µg/g dw, which is substantially lower than the upper boundary of the normal range 

(Figure 3.3; Appendix Table G.6).  One sample from mine-exposed area RG_ERWCO in MU4 

had a selenium concentration of 7.00 µg/g dw, which was still within the normal range, but 

elevated compared to selenium concentrations in other long-toed salamander egg samples 

collected in the Elk River watershed.  Again, elevated selenium concentrations in benthic 

invertebrates from RG_ERWCO support higher localized exposure. 

Selenium concentrations in wood frog eggs collected from reference and mine-exposed lentic 

areas in MUs 1, 3, and 4 were ≤4.80 µg/g dw (Figure 3.3 Appendix Table G.7).  These low 

concentrations are supported by relatively low selenium concentrations in benthic invertebrate 

tissues and water chemistry samples collected concurrently.  The highest selenium concentration 

in benthic invertebrate tissues collected concurrently with wood frog eggs was 6.00 µg/g dw 
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(mean = 2.87 µg/g dw; n = 3 replicates) in a sample from RG_FOXCF.  Therefore, concentrations 

within dietary items were well within the normal range for benthic invertebrate tissues and below 

the preliminary Level 1 Benchmark for maternal amphibian diet (i.e., 45 µg/g dw).  Similarly, total 

selenium concentrations in water samples were below the BC WQG (i.e., the maximum 

concentration in water samples was 1.16 µg/L at reference area RG_WPEF [wetland/pond 

in Elkford]; Appendix Table G.3).   

3.2.2.3 Comparisons to Model Predictions 

As indicated in Section 2.3.3.3, selenium concentrations measured in amphibian eggs in 2018 

and 2019 were compared to predictions derived from existing bioaccumulation models 

(Teck 2014; Golder 2018) that were updated to include lentic water and benthic invertebrate 

chemistry data that were collected in 2018 and 2019.  Mean selenium concentrations in Columbia 

spotted frog, western toad, long-toed salamander, and wood frog eggs were less than or within 

the prediction interval (i.e., within the range of model uncertainty) at all lentic areas sampled for 

amphibian eggs in 2018 and 2019 (Table 3.5 and Figure 3.4).     

3.2.2.4 Temporal Comparisons 

No statistically significant temporal changes in selenium concentrations in Columbia spotted frog 

or western toad eggs were observed for reference or mine-exposed areas having two or more 

years of data (Appendix Tables G.8 to G.10; Appendix Figures G.1 and G.2).  These areas include 

RG_LML, RG_FO15, RG_REFF (unnamed wetland near Elk River north of Elkford), RG_EROU, 

RG_ELWDGC, RG_GO13, RG_OTTO, and RG_MI16 for Columbia spotted frog and 

RG_FOFR2W, RG_REFF, and RG_GLML for western toad.  Long-toed salamander and wood 

frog eggs were not sampled prior to 2018 or in 2019, so no temporal comparisons were completed 

for these species. 

3.2.2.5 Comparisons Between Analytical Methods 

Selenium concentrations measured in three-egg samples (Trich) were greater than 

concentrations measured in paired composite egg samples (SRC) for nine of the 11 Columbia 

spotted frog egg masses and five of the seven western toad egg masses that were sampled 

in 2019 (Appendix Table G.1 and G.2; Appendix B).  The RPDs between mean selenium 

concentrations reported by SRC and Trich ranged from 5.65 to 83% and from 0.662 to 30% for 

Columbia spotted frog and western toad egg samples, respectively.  All of the Columbia spotted 

frog and western toad egg samples submitted to SRC in 2019 met the mass requirements 

(i.e., were larger than 50 mg dw) to achieve DQO for accuracy, sensitivity, and precision 

(Golder 2020a).  Associated results are therefore considered reliable.  It is anticipated that the 

observed differences reflect heterogeneity within the egg mass samples.  



Lower Mean Upper

RG_LML 2018 6.80 1.57 4.81 15
RG_SDRCKW 2018 3.10 1.56 4.81 15

RG_SFRR 2018 4.05 1.58 4.81 15
RG_FOXCF 2018 4.00 1.58 4.81 15
RG_FO15 2018 3.63 1.57 4.81 15

RG_FO15B 2019 8.20 1.54 4.81 15
RG_FO15B 2019 8.20 1.54 4.81 15

Reference RG_REFF 2018 2.97 1.57 4.81 15
Mine-

exposed RG_EROU 2018 6.30 1.56 4.81 15

RG_GLMS 2019 3.70 1.56 4.81 15
RG_GRLK 2018 3.95 1.56 4.81 15
RG_PAIR 2018 11 3.99 12 37

RG_ELWDGC 2018 8.10 2.80 8.50 26
RG_ELWDGC 2019 17 3.09 9.40 29

RG_ERW 2018 14 2.45 7.44 23
RG_SEROX 2018 7.60 1.70 5.13 16
RG_GO13 2019 8.95 6.88 22 68
RG_OTTO 2018 9.00 2.34 7.10 22

RG_SMCIM 2019 2.60 1.57 4.81 15
RG_MI16 2018 4.30 1.59 4.81 15

RG_MIWW 2018 5.10 1.59 4.81 15
RG_HART 2019 5.30 1.58 4.81 15

RG_ISLAND 2019 4.40 1.58 4.81 15
RG_LFSRW 2019 2.10 1.56 4.81 15
RG_ERST 2018 8.40 2.24 6.79 21

RG_ERWSF 2018 3.20 1.57 4.81 15
RG_EROL 2018 8.20 1.56 4.81 15

RG_DOMRS 2018 4.00 1.77 5.34 16
RG_ERMO 2018 6.90 1.58 4.81 15

Outside of MU1 
to MU6 Reference RG_FL17 2019 3.10 1.57 4.81 15

MU1 Reference RG_SDRCKW 2018 4.90 1.56 4.81 15
MU2 Reference RG_FO15 2018 2.00 1.57 4.81 15

RG_EROU 2018 1.70 1.56 4.81 15
RG_TPW 2018 1.40 1.56 4.81 15

RG_GHWTC 2018 0.700 1.55 4.81 15
RG_GLML 2018 1.70 1.56 4.81 15
RG_CUPO 2018 1.20 1.58 4.81 15

RG_ERWCO 2018 7.00 2.77 8.41 26
RG_SLMICP 2018 1.40 1.58 4.81 15

MU1 Mine-
exposed RG_FOXCF 2018 3.60 1.58 4.81 15

Reference RG_WPEF 2018 3.00 1.59 4.81 15
Mine-

exposed RG_GHWTC 2018 1.70 1.55 4.81 15

RG_GLML 2018 4.80 1.56 4.81 15
RG_GLMS 2018 3.30 1.58 4.81 15

Columbia 
Spotted Frog

Species
Prediction Inverval (mg/kg dw)Management 

Unit
Exposure 

Type
Station Year

Egg Selenium 
(mg/kg dw)

MU2 Reference

MU3

MU1
Reference

Mine-
exposed

Reference

Mine-
exposed

MU4
Reference

Mine-
exposed

Wood Frog MU3

MU4 Reference

Long-toed 
Salamander

MU3 Mine-
exposed

MU5

Reference

Mine-
exposed

MU4

Table 3.5: Mean Observed and Predicted Amphibian Egg Selenium Concentrations for 
Reference and Mine-exposed Lentic Areas, 2018 and 2019
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Lower Mean Upper

Reference RG_SDRCKW 2018 7.70 1.56 4.81 15
Mine-

exposed RG_FOFR2W 2018 3.00 1.53 4.81 15

RG_FO15 2018 4.10 1.57 4.81 15
RG_FO15B 2019 3.20 1.55 4.81 15
RG_GARD 2019 1.80 1.55 4.81 15
RG_REFF 2018 5.30 1.57 4.81 15

RG_WWER 2019 2.10 1.58 4.81 15
RG_TPW 2018 2.00 1.56 4.81 15

RG_GHWTC 2018 2.00 1.55 4.81 15
RG_GLML 2018 3.00 1.56 4.81 15

RG_LCHOB 2019 1.80 1.55 4.81 15
RG_PAIR 2018 8.20 3.99 12 37

RG_ERWCO 2018 18 2.77 8.41 26
RG_SMCIM 2019 2.90 1.57 4.81 15

RG_MCIMCC 2019 2.30 4.17 13 39
RG_NLMICP 2018 3.10 1.58 4.81 15

MU5 Reference RG_LFSRW 2019 1.60 1.56 4.81 15

Mean selenium concentration exceeds the upper prediction limit.
Mean selenium concentration is less than the lower prediction limit. 

Western 
Toad

Reference
MU3

Mine-
exposed

Notes: ID = identifier; µg/g dw = micrograms per gram dry weight; MU = Management Unit.

Table 3.5: Mean Observed and Predicted Amphibian Egg Selenium Concentrations for 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

Species
Management 

Unit
Exposure 

Type
Station Year

Egg Selenium 
(mg/kg dw)

Prediction Inverval (mg/kg dw)

Reference

Mine-
exposed

MU4

MU1

MU2 Reference
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Reference: Columbia Spotted Frog Long-Toed Salamander Wood Frog Western Toad

Mine-Exposed: Columbia Spotted Frog Long-Toed Salamander Wood Frog Western Toad

Figure 3.4: Selenium Concentrations in Amphibian Eggs Relative to Predictions and 
Aqueous Selenium Concentrations, 2018 and 2019

Notes: Mean amphibian egg selenium concentrations (solid black line) were estimated using a two-step water to 
amphibian egg selenium bioaccumulation model:  step 1 -  log10[Se]inv = 0.847 + 0.397 x log10[Se]aq and step 2 - 
log10[Se]amphibian = 0.682 when [Se]inv < 8.3 and log10[Se]amphibian = -0.238 + 1 x log10[Se]inv when
[Se]inv >= 8 .3 (Golder 2018). The 95% prediction limits for a single value from the two-step water to ambpibian 
egg selenium bioaccumulation model are plotted as dashed red lines.
ug/g dw = micrograms per gram dry weight; ug/L = micrograms per litre; MU = Management Unit< = less than; > = 
greater than; % = percent.
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Of the amphibian egg samples (all species) submitted to SRC in 2018, only two failed to meet the 

50 mg dw sample mass requirement to achieve DQO for accuracy, sensitivity, and precision 

(Golder 2020a).  These were the long-toed salamander samples from reference areas RG_FO15 

and RG_GLML (Appendix Table G.6).  The results for these two samples may be less reliable 

relative to results obtained for other samples.  In general, larger sample masses could not be 

obtained for long-toed salamander due to the relatively small size of the egg masses laid by this 

species (i.e., six to 33 eggs per mass; Howard and Wallace 1985).   

3.2.3 Summary 

The 2018 and 2019 amphibian surveys indicated five amphibian species, including Columbia 

spotted frog, western toad, long-toed salamander, wood frog, and Pacific chorus frog use lentic 

habitats within the Elk River watershed.  The surveys also provided an indication of which lentic 

areas are used as breeding habitats and which areas are frequented by metamorphs, sub-adults, 

and adults.  These surveys were also valuable for identifying lentic areas that are being used by 

species at risk, specifically western toad.  Overall, the occurrence and distribution of amphibians 

in the Elk River watershed appear to be influenced by a number of factors unrelated or in addition 

to mining, such as predation, habitat quality and connectivity, and the manner in which the 

species’ ranges overlap the study area.  These factors, as well as the sensitivity of successful 

detections of amphibian species to survey timing and approach, confound the determination of 

mine-related effects to amphibian occurrence and distribution.       

Overall, few of the amphibian eggs collected in 2018 and 2019 had concentrations greater than 

the upper boundary of the reference area normal range (i.e., 9.61 µg/g dw), and none of the 

amphibian egg samples had selenium concentrations greater than the preliminary Level 1 

Benchmark of 45 µg/g dw (Figure 3.3; Appendix Tables G.1 to G.6; Massé et al. 2015). 

Mine-exposed areas RG_ELWDGC, RG_GO13, and RG_ERWCO were among the areas having 

amphibian eggs with the highest egg selenium concentrations.  Although selenium concentrations 

in amphibian eggs, benthic invertebrate tissues, and water were indicative of selenium exposure 

within the lentic area in some cases (i.e., RG_ELWDGC), there was also variability in selenium 

concentrations for eggs laid in a given lentic area.  As indicated above, the cause of this variability 

is likely attributed to the fact adult amphibians are not constrained to lentic habitats or particular 

dietary items.  Female amphibians migrate between overwintering and breeding areas during the 

pre-spawning period and selenium concentrations in dietary items from these two habitat types 

may vary (Pilliod et al. 2002).  Additionally, some individuals may exhibit dietary preferences 

(e.g., terrestrial versus aquatic invertebrates) that may also affect pre-spawning accumulation of 

selenium (Bull 2006).   
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3.3 Aquatic and Aquatic-dependent Birds 

3.3.1 Lentic Habitat Use 

A total of 91 and 82 lentic areas in MUs 1 to 5 were surveyed at least once in 2018 and 

2019, respectively.  A minimum of seven minutes to a maximum of one hour and 55 minutes per 

crew was spent at each lentic area during each visit.  Time allotted was generally based on the 

overall size of the lentic area and ease of ability to detect birds (see Appendix H). 

Forty-five aquatic and aquatic-dependent bird species were observed during the June 2018 and 

2019 surveys (Table 3.6 and Appendix Tables H.1 to H.5).  Of these species, five have special 

conservation status in the Kootenay District: American bittern (Botaurus lentiginosus), bank 

swallow (Riparia riparia), barn swallow (Hirundo rustica), California gull (Larus californicus), and 

great blue heron (Ardea herodias herodias).  The American bittern was only observed in MU3 at 

mine-exposed area RG_GHSCW (which was later re-classified as lotic and removed from the 

Lentic Area Supporting Study), and the California gulls were only observed at RG_HE27 

(Henretta Lake) in MU1.  Others (i.e., bank swallows, barn swallows, and great blue herons) were 

observed at a variety of lentic areas representing both reference conditions, as well as a gradient 

of mine-exposure (Appendix Tables H.1 to H.5). 

In MU1, the most commonly-encountered aquatic and aquatic-dependent bird species in 2018 

and 2019 were northern waterthrush (Parkesia noveboracensis), spotted sandpiper, and 

tree swallow (Appendix Table H.1).  Northern waterthrush were also observed at the greatest 

number of lentic areas (i.e., 23 of the 27 areas that were surveyed).  Diversity did not appear to 

be related to lentic area size or sub-type (e.g., snye, pond, mineral wetland) and the highest SDIs 

were for mine-exposed areas, particularly those with abundant adjacent woody vegetation 

(i.e., shrubs, deciduous trees, and/or coniferous trees).  These included RG_FO10 (snye along 

Fording River), RG_FOXL (lower Fording River oxbow), RG_FRIM (Fording River impoundment), 

RG_SFRR,  RG_FRSCW (Fording River side-channel wetland), and RG_FO29A (pond beside 

Fording River Road).  The number of species observed per area was relatively similar among 

reference and mine-exposed lentic areas in MU1, with the exception of RG_HE27, which had the 

greatest variety of observed species (Appendix Table H.1).   

Observations recorded at RG_FO10 and RG_FOXL in June 2018 and June 2019 were compared 

to survey results recorded in 2012 (Appendix Table H.6; Minnow 2014a).38  The diversity of 

species present was relatively similar among the 2012 and 2018 surveys, as well as the second 

set of surveys completed in 2019.  It is likely that weather conditions (i.e., air temperatures just 

38 RG_FO10 and RG_FOXL were combined into one survey area in 2012. 



American bittern Botaurus lentiginosus  Blue - -
American coot Fulica americana Yellow - -

American dipper Cinclus mexicanus Yellow - -
American wigeon Mareca americana  Yellow - -

Bald eagle Haliaeetus leucocephalus Yellow NAR (1984) -
Bank swallow Riparia riparia Yellow T (2013) 1-T (2017)
Barn swallow Hirundo rustica Blue T (2011) 1-T (2017)

Barrow's goldeneye Bucephala islandica Yellow - -
Belted kingfisher Megaceryle alcyon Yellow - -
Blue-winged teal Anas discors Yellow - -

California gull Larus californicus  Blue - -
Canada goose Branta canadensis Yellow - -
Cliff swallow Petrochelidon pyrrhonota Yellow - -

Common goldeneye Bucephala clangula  Yellow - -
Common loon Gavia immer Yellow NAR (1997)

Common merganser Mergus merganser Yellow - -
Common yellowthroat Geothlypis trichas Yellow - -

Gadwall Mareca strepera Yellow - -
Great blue heron Ardea herodias herodias Blue - -

Green-winged teal Anas carolinensis Yellow - -
Harlequin duck Histrionicus histrionicus Yellow - -

Hooded merganser Lophodytes cucullatus Yellow - -
Killdeer Charadrius vociferus Yellow - -

Lesser scaup Aythya affinis  Yellow - -
Mallard Anas platyrhynchos Yellow - -

Marsh wren Cistothorus palustris Yellow - -
Northern rough-winged swallow Stelgidopteryx serripennis Yellow - -

Northern shoveler Spatula clypeata Yellow - -
Northern waterthrush Parkesia noveboracensis Yellow - -

Osprey Pandion haliaetus Yellow - -
Pied-billed grebe Podilymbus podiceps Yellow - -

Red-necked grebe Podiceps grisegena Yellow NAR (1982) -
Red-winged blackbird Agelaius phoeniceus Yellow - -

Ring-necked duck Aythya collaris Yellow - -
Solitary sandpiper Tringa solitaria Yellow - -

Sora Porzana carolina Yellow - -
Spotted Sandpiper Actitis macularius Yellow - -
Swamp sparrow Melospiza georgiana Yellow - -

Tree swallow Tachycineta bicolor Yellow - -
Trumpeter swan Cygnus buccinator Yellow NAR (1996) -

Violet-green swallow Tachycineta thalassina Yellow - -
Virginia Rail Rallus limicola Yellow - -

Wilson's snipe Gallinago delicata Yellow - -
Wood Duck Aix sponsa Yellow - -

Yellow-headed blackbird  Xanthocephalus xanthocephalus  Yellow - -

Provincial Conservation Rankings (BC):

COSEWIC Conservation Rankings:

E = ENDANGERED: A species facing imminent extirpation or extinction.
T = THREATENED: A species that is likely to become endangered if limiting factors are not reversed.

NAR = NOT AT RISK: A species that has been evaluated and found to be not at risk.
C = CANDIDATE: A species that is on the short-list for upcoming assessment.
SARA Conservation Rankings:

Schedule 1 - Species status confirmed based on 1999 COSEWIC criteria.
Schedule 2 - Species status to be reassessed to 1999 COSEWIC criteria (i.e. schedule 1).
Schedule 3 - Species status to be reassessed to 1999 COSEWIC criteria (i.e. schedule 1).
a Conservation status information was obtained from BC Species And Ecosystem Explorer (BC Conservation Data Centre 2020).

Table 3.6:  Conservation Status of Aquatic and Aquatic-dependent Bird Species Observed at 
Reference and Mine-exposed Lentic Areas in Management Units 1 to 5, 2018 and 2019

Species Conservation Status a

Common Name Scientific Name
Provincial 

(BC)
COSEWIC SARA

Blue: any indigenous species or subspecies considered to be of Special Concern in British Columbia. Species of Special Concern 
have characteristics that make them particularly sensitive or vulnerable to human activities or natural events. Blue-listed species 
are at risk, but are not Extirpated, Endangered or Threatened.

SC = SPECIAL CONCERN: A species of special concern because of characteristics that make it is particularly sensitive to human 
activities or natural events.

Red: any indigenous species or subspecies that has, or is a candidate for, Extirpated, Endangered, or Threatened status in British 
Columbia. Endangered taxa are facing imminent extirpation or extinction. Threatened taxa are likely to become endangered if 
limiting factors are not reversed. Not all Red-listed taxa will necessarily become formally designated. Placing taxa on these lists 
flags them as being at risk and requiring investigation.

Yellow: Includes species that are apparently secure and not at risk of extinction. Yellow-listed species may have Red- or Blue-
listed subspecies.

Notes: BC = British Columbia; COSEWIC = Committee on the Status of Endangered Wildlife in Canada; SARA  = Species at Risk 
Act ; - = not applicable.
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above freezing and snow/mist) resulted in the low numbers of observations and SDIs for the 

surveys completed on June 8, 2019 (Appendix Table H.1).  Otherwise, there were only minor 

differences in the presence/absence and relative abundance of different aquatic and 

aquatic-dependent bird species.  The absence of red-winged blackbirds and lower numbers of 

Wilson’s snipe (Gallinago delicata) at RG_FO10/RG_FOXL in 2018 and 2019 may be attributed 

to the 2013 flood event, which washed out a nearby beaver pond/impoundment and changed 

aquatic habitat conditions in the area.  Cattails, rushes, and sedges, which are typically used by 

nesting red-winged blackbirds and as cover for Wilson’s snipe (Cornell University 2017a,b), were 

present in 2012, but were not observed at RG_FO10 and RG_FOXL in 2018 and 2019 

(see Section 3.6.1 and Appendix E).   

Aquatic and aquatic-dependent birds were observed at three of the four lentic areas that were 

surveyed in MU2 in 2018 and 2019 (Appendix Table H.2).39  Common yellowthroat 

(Geothlypis trichas) and northern waterthrush were the only species detected at all three areas. 

However, red-winged blackbird were the most commonly-encountered species, but were only 

found at the reference areas (i.e., RG_FO15 and RG_FO15B; Appendix Table H.2). 

Differences in species diversity and abundance among reference areas and the mine-exposed 

areas are likely attributed to lentic area classification (i.e., type), size, and vegetation. 

Reference areas RG_FO15 and RG_FO15B are mineral wetlands of the shallow-water wetland 

sub-type and are larger than RG_LSFRW and RG_USFRW, both of which were lotic in May 2018 

but became lentic side-channels by June 2018 (see Appendix E).  Additionally, cattails, which 

provide nesting habitat for red-winged blackbirds, are abundant at RG_FO15 and RG_FO15B, 

but were not observed at RG_LSFRW or RG_USFRW.   

Observations recorded at RG_FO15 and RG_FO15B in June 2018 and 2019 were compared to 

survey results recorded at the same locations in 2012 (Minnow 2014a).  The diversity of aquatic 

and aquatic-dependent bird species was relatively similar between 2012 and 2019, and only 

slightly lower in 2018, based on the SDIs (Appendix Table H.6).  In 2012 and 2019, mallard 

(Anas platyrhynchos) were the most abundant species.  In 2018, red-winged blackbird were the 

most abundant species at RG_FO15/RG_FO15B and the second most abundant species, behind 

mallard, in 2019. 

The most widely-distributed species (i.e., species observed at the greatest number of lentic areas) 

in MU3 were common yellowthroat, red-winged blackbird, and Wilson’s snipe. 

Red-winged blackbird were the most commonly-encountered species, based on individual 

counts; mallard and tree swallows were also common and bank swallow were relatively 

39 Rainy weather likely contributed to the lack of detections at RG_LSFRW in June 2018. 
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abundant/common at RG_EROU (mine-exposed).  Species diversity was greatest at RG_REFF 

(reference) and mine-exposed areas RG_ERUP (Elk River upper ponds), RG_LERP, and 

RG_EROU (Appendix Table H.3).  Additionally, RG_EROU was the only location in MU3 where 

American coot (Fulica Americana), American wigeon (Mareca americana), barn swallow, 

blue-winged teal (Anas discors), cliff swallow (Petrochelidon pyrrhonota), green-winged teal 

(Anas carolinensis), and killdeer (Charadrius vociferous) were observed (Appendix Table H.3). 

No birds were observed at reference area RG_BLULA (Blue Lake recreational area) or 

mine-exposed areas RG_TPW and RG_GHWTC (Greenhills wetland above Thompson Creek) in 

2018 and 2019.  This is likely attributed to habitat features at these lentic areas.  Reference area 

RG_BLULA has no emergent aquatic vegetation for aquatic and aquatic-dependent birds to use 

as nest materials or cover.  Similarly, emergent aquatic vegetation at RG_TPW and RG_GHWTC 

is limited to grasses and rushes and both areas are relatively shallow (Appendix E).   

Historical survey data for lentic areas in MU3 were limited to the year 2012 (Minnow 2014a) and 

reference area RG_REFF; these were compared to the survey data from June 2018 and 2019 

(Appendix Table H.6).  The diversity of aquatic and aquatic-dependent bird species observed at 

RG_REFF appeared to be greatest in 2012 and 2019; however, a maximum of one to three 

individuals were observed per species in both years.  Common yellowthroat and tree swallow 

were present at RG_REFF during all three survey years, but were more commonly-encountered 

in 2018 (tree swallow) and 2019 (common yellowthroat). 

In MU4, common yellowthroat and northern waterthrush were observed at the largest number of 

lentic areas (23 of 26 surveyed areas).  The most commonly-observed species, based on 

individual counts, were red-winged blackbird, followed by tree swallow and common yellowthroat 

(Appendix Table H.4).  A number of other species were far less abundant (i.e., only one or two 

observations were recorded for the entirety of MU4 in 2018 and 2019 combined); these included 

bald eagle (Haliaeetus leucocephalus), barn swallow, Barrow’s goldeneye (Bucephala islandica), 

common goldeneye (Bucephala clangula), gadwall (Mereca strepera), killdeer, osprey 

(Pandion haliaetus), pied-billed grebe (Podilymbus podiceps), ring-necked grebe 

(Podiceps grisegena), ring-necked duck (Aythya collaris), swamp sparrow (Melospiza georgiana), 

and trumpeter swan (Cygnus buccinators).  Mine-exposed area RG_MI16 had the greatest variety 

of species and highest SDIs, as well as relatively high abundance of various species. 

Diversity was lowest at RG_OTTO; the total numbers of observations were high in 2018 and 2019, 

but most observations were of red-winged blackbirds.  Simpson’s diversity indices (SDIs) 

calculated for RG_EREV (Elkview wetland) and RG_ERSCMC (Elk River side-channel at 

Michel Creek), both of which are mine-exposed, were consistently among the lowest SDIs 

calculated based on the 2018 and 2019 surveys  (Appendix Table H.4).  This is likely attributed 

to habitat features at these lentic areas.  Lentic area RG_ERSCMC is small (206 m2) and 
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RG_EREV has limited emergent aquatic vegetation that could be used as nest materials or cover 

for aquatic and aquatic-dependent birds (Appendix E).   

Results of the 2018 and 2019 surveys at RG_GLML, RG_GO13, RG_OTTO, RG_MI16, and 

RG_MIWW (Michel Creek wetland) were compared to data from 2012 (Appendix Table H.6; 

Minnow 2014a).  A wider variety of aquatic and aquatic-dependent bird species was observed at 

RG_GLML in 2012; the most abundant species were bank swallow, common yellowthroat, and 

red-winged blackbird.  Red-winged blackbird were the most abundant species in 2018 and 2019. 

The decline in the number of bank swallow observed between 2012 (>20 individuals) and 2018 

(one individual) is not likely attributed to changes within RG_GLML.  Nesting habitat for this 

species was not available within RG_GLML historically or in 2018 and 2019.  Therefore, the 

observed change is likely attributed to changes in availability of nesting habitats at other locations 

near RG_GLML.  At RG_GO13 and RG_OTTO, the number of species observed was relatively 

consistent among surveys and years, and total abundance increased over time.  The relative 

abundances of red-winged blackbirds and tree swallows increased to such an extent that species 

evenness, and consequently the SDIs, were lower in 2018 and 2019 relative to 2012 

(Appendix Table H.6).  The reasons for these observed increases in relative abundance for 

red-winged blackbird and tree swallow are unclear.  Species diversity at RG_MI16 and 

RG_MIWW were similar among years; however mallard were more common at RG_MI16 in 2019 

than previous years.   

Similar to MUs 1 to 4, common yellowthroat and northern waterthrush were observed at the 

greatest number of lentic areas in MU5 (Appendix Table H.5).  Along with red-winged blackbirds, 

these were also the most commonly-observed aquatic and aquatic-dependent bird species in 

MU5, based on individual counts.  Despite their overall abundance, red-winged blackbirds were 

only observed at eight of the 21 lentic areas that were surveyed in MU5 (Appendix Table H.5). 

They were observed at all five lentic areas in MU5 where cattails (i.e., a preferred nest-building 

material for red-winged blackbird) were considered common or abundant (see Section 3.6.1 

and Appendix E).  American coot, American dipper (Cinclus mexicanus), belted kingfisher 

(Megaceryle alcyon), blue-winged teal, cliff swallow, common goldeneye, common merganser, 

gadwall, green-winged teal, osprey, ring-necked duck, and wood duck (Aix sponsa) were only 

observed at one or two locations.  Bank swallows and cliff swallows were relatively abundant at 

RG_LFSRW (Lodgepole FSR wetland; reference) despite being detected at few other lentic 

areas, which is likely attributed to the colonial nesting habits of these species (i.e., birds are more 

likely to be observed in groups due to their behaviour). 

The SDIs calculated for mine-exposed areas RG_ERWSF, RG_STPD (Stanford Pond), 

RG_NEROL (north of RG_EROL), RG_EROL, RG_SEROL ( Elk River off-channel habitat on west 
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bank of Elk River upstream of Morissey), RG_DOMRS, and RG_ERSCP (Elko River 

side-channel pond) in MU5 were consistently among the highest calculated for each of the 2018 

and 2019 surveys (Appendix Table H.5).  These lentic areas are all distributed along the Elk River 

downstream of Fernie and, with the exception of RG_SEROL and RG_DOMRS, these areas were 

all classified as ponds or beaver ponds/impoundments.  No clear relationship between diversity 

and lentic area size was identified.  Diversity was consistently low at mine-exposed areas 

RG_EROX (Elk River oxbow), RG_UNWNMO (unnamed wetland near Morissey), RG_ERIMEL 

(Elk River impoundment east of Elko), and RG_ELKOU (Elk River side-channel; 

Appendix Table H.5) and few (if any) birds were detected at these areas during each survey.   

Although the results of the bird surveys completed in June 2018 and 2019 are considered useful 

for identifying species of concern or selecting sentinel species that use lentic habitats, they do not 

support quantification of potential mine-related effects to aquatic and aquatic-dependent birds. 

Observations can be highly weather-dependent (e.g., birds are harder to hear and see during 

heavy rain) or related to factors outside of mine-exposure, such as the presence or absence of a 

particular vegetation type.  These natural factors can result in substantial differences in survey 

results, regardless of the degree of mine-exposure. 

3.3.2 Egg Tissue Chemistry  

3.3.2.1 Overview 

Aquatic and aquatic-dependent bird eggs sampled for the Lentic Area Supporting Study 

(Table 3.7) represented reference conditions and a gradient of mine-exposure and were 

geographically distributed throughout MUs 1 to 5 (Figures 3.5 and 3.6).40  Sample sizes and the 

distribution of samples among lentic areas reflect the conditions of the sampling permits and the 

presence or absence of target species’ nests and eggs.   

3.3.2.2 Comparisons to the Reference Area Normal Range, Guideline, and Benchmarks 

The lower and upper boundaries of the reference area normal range for bird egg contents are 

2.06 and 5.19 µg/g dw, respectively.  Selenium concentrations in 15 of the 21 red-winged 

blackbird eggs collected from mine-exposed areas in 2019 exceeded the upper boundary of the 

reference area normal range (Figure 3.7; Appendix Table H.9).  Additionally, selenium 

concentrations in 10 eggs were greater than the BCMOECCS (2019a) chronic selenium guideline 

for bird eggs (i.e., 6 µg/g dw).  A single red-winged blackbird egg collected from RG_GO13 in 

2019 had a selenium concentration (18 µg/g dw) higher than the reference area normal range, 

BCMOECCS guideline (6 µg/g dw), and EVWQP Level 1 (12 µg/g dw) and Level 2 (16 µg/g dw) 

40 Observations of aquatic and aquatic-dependent bird nests are summarized in Appendix Tables H.7 and H.8. 



Species
Management

Unit
Exposure 

Type
Lentic Area 

ID
Collection 

Date
Nest ID Egg ID Developmental Status

RG_HE27 13-Jun-19 652496 5566324 1 RG_HE27_RWBL-01-1 Abandoned, no
development

13-Jun-19 651859 5560010 1 RG_FOFR2W_RWBL-01-1 a Early to mid development

14-Jun-19 651960 5559953 2 RG_FOFR2W_RWBL-02-1 Early development

13-Jun-19 650422 5563052 1 RG_LPLML_RWBL-01-1 No development

17-Jun-19 650380 5563003 2 RG_LPLML_RWBL-02-1 Early development

MU2 Reference RG_FO15 8-Jun-19 654825 5542652 1 RG_FO15_RWBL-01-1 Mid development

RG_WWER 8-Jun-19 646776 5554080 1 RG_WWER_RWBL-01-1 Very early development

RG_WPEF 8-Jun-19 649316 5542469 1 RG_WPEF_RWBL-01-1 No development (freshly 
laid)

RG_ERUP 11-Jun-19 651787 5530474 1 RG_ERUP_RWBL-01-1 No development

7-Jun-19 652383 5529823 1 RG_EROU_RWBL-01-1 No development

11-Jun-19 652333 5529872 2 RG_EROU_RWBL-02-1 Early development
RG_GLMS 7-Jun-19 655049 5525928 1 RG_GLMS_RWBL-01 No development
RG_GRLK 7-Jun-19 655510 5524623 1 RG_GRLK_RWBL-01 Fertilized, no development
RG_ERW 9-Jun-19 652650 5518659 1 RG_ERW_RWBL-01-1 Mid development

10-Jun-19 653052 5514019 1 RG_GO13_RWBL-01-1 Early development
10-Jun-19 652974 5514043 2 RG_GO13_RWBL-02-1 Early development
10-Jun-19 653052 5514072 3 RG_GO13_RWBL-03-1 Very early development
10-Jun-19 652588 5512899 1 RG_OTTO_RWBL_01-1 Mid development
10-Jun-19 652550 5512848 2 RG_OTTO_RWBL_02-1 Early to mid development
10-Jun-19 652552 5512850 3 RG_OTTO_RWBL_03-1 Unfertilized
7-Jun-19 665040 5489419 1 RG_MI16_RWBL-01-1 Fertilized
7-Jun-19 665065 5489427 2 RG_MI16_RWBL-02-1 Fertilized, no development

RG_MIWW 7-Jun-19 659683 5498489 1 RG_MIWW_RWBL-01-1 No development
Reference RG_LFSRW 10-Jun-19 650323 5465169 1 RG_LFSRW_RWBL-01-1 Mid to late development

RG_ERIMNF 9-Jun-19 644524 5491371 1 RG_ERIMNF_RWBL-01-1 Mid development
RG_ERIMF 9-Jun-19 640427 5486914 1 RG_ERIMF_RWBL-01-1 Mid to late development
RG_ERWSF 7-Jun-19 639134 5484626 1 RG_ERWSF_RWBL-01-1 Unfertilized
RG_EROL 7-Jun-19 640879 5478049 1 RG_EROL_RWBL-01-1 Mid development

Table 3.7:  Developmental Status of Red-winged Blackbird, Spotted Sandpiper, and Tree Swallow Eggs Collected from 
Reference and Mine-exposed Lentic Areas, June 2019

MU1 Mine-
exposed

Reference

MU3
Mine-

exposed

UTM Coordinates
(NAD83, Zone 11U)

Reference

RG_GO13

RG_MI16

RG_OTTO
Mine-

exposed

Mine-
exposed

RG_FOFR2W

RG_LPLML

RG_EROU

Red-winged 
Blackbird

MU4

MU5

November 2020 | 112 



Species
Management

Unit
Exposure 

Type
Lentic Area 

ID
Collection 

Date
Nest ID Egg ID Developmental Status

Table 3.7:  Developmental Status of Red-winged Blackbird, Spotted Sandpiper, and Tree Swallow Eggs Collected from 
Reference and Mine-exposed Lentic Areas, June 2019

UTM Coordinates
(NAD83, Zone 11U)

13-Jun-19 652518 5566317 1 RG_HE27_SPSA-01-1 No development
17-Jun-19 652610 5566378 2 RG_HE27_SPSA-02-1 Fertilized
17-Jun-19 652489 5566331 3 RG_HE27_SPSA-03-1 Fertilized

RG_FRSCW 8-Jun-19 657096 5548551 1 RG_FRSCW_SPSA-01-1 Early development
16-Jun-19 653407 5524462 1 RG_ERSCIM_SPSA-01-1 -
16-Jun-19 653407 5524462 1 RG_ERSCIM_SPSA-01-2 -
16-Jun-19 653408 5524396 2 RG_ERSCIM_SPSA-02-1 Fertilized

RG_EREV 15-Jun-19 652832 5516245 1 RG_EREV_SPSA-01-1 Fertilized
11-Jun-19 652592 5514340 1 RG_SEROX_SPSA-01-1 No development
19-Jun-19 652569 5514246 2 RG_SEROX_SPSA-02-1 Fertilized

RG_MI16 10-Jun-19 665005 5489452 1 RG_MI16_SPSA-01-1 Fertilized
14-Jun-19 640580 5497009 1 RG_HART_SPSA-01-1 Fertilized
14-Jun-19 640578 5497029 2 RG_HART_SPSA-02-1 Fertilized

Mine-
exposed RG_EROL 8-Jun-19 640869 5478209 1 RG_EROL_SPSA-01-1 Fertilized, no development

MU3 Mine-
exposed RG_EROU 11-Jun-19 652170 5529807 1 RG_EROU_TRSW-01-1 Very early development

MU4 Mine-
exposed RG_OTTO 18-Jun-19 652810 5513105 1 RG_OTTO_TRSW-01-1 Fertilized

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; MU = Management Unit; - = no data/not recorded.
a This egg sample was not received by the analytical laboratory.

Reference RG_HART

Tree Swallow

RG_SEROX

MU4 Mine-
exposed

MU5

Spotted 
Sandpiper

RG_HE27MU1 Mine-
exposed

RG_ERSCIM
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Figure 3.7:  Selenium Concentrations in Bird Egg Contents Collected from Reference and Mine-exposed Lentic Areas, 2003 to 2019

Notes: Grey shading represents the reference area normal range (2.5th and 97.5th percentiles of the reference area dataset).
µg/g dw = micrograms/gram dry weight; MU = Management Unit; NA = lentic areas outside of MUs 1 to 6; EVWQP = Elk Valley Water Quality Plan; BC = British Columbia; GL = guideline; RWBL = red-winged blackbird; SPSA = spotted sandpiper; TRSW = tree swallow.

BC Chronic GL for Bird Egg = 6 µg/g dw

EVWQP Level 1 Bird Egg Benchmark = 12 µg/g dw

EVWQP Level 2 Bird Egg Benchmark = 16 µg/g dw

EVWQP Level 3 Bird Egg Benchmark = 25 µg/g dw
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Benchmarks for reproductive effects in birds (Figure 3.7; Appendix Table H.9; Golder 2014). 

No other red-winged blackbird eggs collected in 2019 had selenium concentrations greater than 

the EVWQP Level 1 Benchmark; however, one egg from RG_LPLML (lower pond near Lake 

Mountain Lake) had a selenium concentration (12 µg/g dw) equal to the EVWQP 

Level 1 Benchmark. 

The higher selenium concentrations observed in the red-winged blackbird  eggs from RG_LPLML 

(lower pond near Lake Mountain Lake) in MU1 and RG_ERW and RG_GO13 in MU4 are likely 

attributed to dietary exposure within these lentic areas.  Red-winged blackbirds were observed 

feeding at RG_LPLML and benthic invertebrate tissue chemistry samples collected in June 2019 

had a mean selenium concentration of 17 µg/g dw, which is greater than the upper boundary of 

the normal range for benthic invertebrates, as well as the EVWQP Level 1 Benchmark for dietary 

effects to juvenile birds (Appendix Table H.10).  Selenium concentrations in benthic invertebrate 

tissue chemistry samples (mean = 24 µg/g dw; n = 3) and water (9.00 µg/L) collected from 

RG_ERW in June 2019 were greater than the EVWQP Level 2 Benchmark and the BC WQG, 

respectively (Appendix Table H.10).  At RG_GO13, the mean selenium concentration in benthic 

invertebrate tissue chemistry samples was 17 µg/g dw, which is greater than the applicable 

reference area normal range and EVWQP Level 1 Benchmark (Appendix Table H.10).  The total 

selenium concentration measured in the water sample collected from RG_GO13 in June 2019 

was relatively low; however, higher concentrations (e.g., 67, 63, and 68 µg/L in May, July, and 

September 2019, respectively) were reported for other water samples collected as part of the 

Lentic Area Supporting Study (see Appendix F).  The higher concentrations measured in the 

samples from May, July, and September 2019 are comparable to concentrations measured at 

nearby EV_GC2 (Goddard Creek Sedimentation Pond Decant; Teck 2020a). 

One red-winged blackbird egg from RG_MI16 had a selenium concentration (i.e., 8.40 µg/g dw) 

similar to the egg from RG_ERW and one of the eggs from RG_GO13.  The selenium 

concentration in this egg did not necessarily reflect selenium concentrations in benthic 

invertebrate tissues (mean = 11 µg/g dw; n = 3) or the water chemistry sample (1.43 µg/L) 

collected from RG_MI16 in June 2019.  Intraclutch variability and variability in maternal diet may 

contribute to the observed tissue chemistry results.   

Red-winged blackbird eggs were collected from six reference lentic areas in 2019 (Table 3.7; 

Appendix Table H.9).  Selenium concentrations were within the reference area normal range 

(i.e., 2.06 to 5.19 µg/g dw) for five of the six eggs; the concentration measured in the egg from 

RG_WWER (wetland west of the Elk River) in MU3 (i.e., 5.60  µg/g dw) was slightly greater than 

the normal range (Figure 3.7; Appendix Table H.9).  None of the red-winged blackbird eggs 

collected from reference lentic areas in 2019 had selenium concentrations in excess of the 
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BCMOECCS (2019a) chronic selenium guideline for bird eggs or the EVWQP Level 1 Benchmark 

(Golder 2014).  These results are supported by selenium concentrations in benthic invertebrate 

tissues and water samples collected from these areas.   

Spotted sandpiper eggs were collected from one reference (RG_HART [Hartley Lake] in MU5; 

n = 2) and seven mine-exposed areas (n = 12 eggs) for analysis of metal concentrations in 2019 

(Table 3.7).  Selenium concentrations in spotted sandpiper eggs from mine-exposed lentic areas 

were consistently greater than the reference area normal range.  All but one sample from 

RG_MI16 had concentrations greater than the BCMOECCS (2019a) chronic guideline of 

6 µg/g dw (Figure 3.7; Appendix Table H.11).  One egg from RG_HE27 had a selenium 

concentration (20 µg/g dw) in excess of the EVWQP Level 2 Benchmark (Appendix Table H.11). 

Concentrations in the other two spotted sandpiper eggs collected from this location were lower 

(i.e., 6.40 and 10 µg/g dw) but concentrations in water and benthic invertebrate tissue chemistry 

samples from June 2019 were higher than BCMOECCS (2019a) guidelines 

(Appendix Table H.10).  These within-area differences may be attributed to factors such as 

intraclutch variability in selenium allocation among eggs, as well as variability in maternal diet, 

given that spotted sandpipers may consume terrestrial insects, worms, and occasionally small fish 

(Weech et al. 2012; Cornell University 2019).  The remaining spotted sandpiper eggs collected in 

2019 had selenium concentrations less than EVWQP benchmarks, except for the single egg from 

RG_EROL (13 µg/g dw; Figure 3.7; Appendix Table H.11) and one egg from RG_ERSCIM 

(Elk River side-channel impoundment) that had a selenium concentration equal to the Level 1 

Benchmark (12 µg/g dw).  Selenium concentrations in eggs from RG_HART (reference area 

in MU5) were within the reference area normal range (Figure 3.7; Appendix Table H.11).   

Two tree swallow eggs were collected in 2019; one each from mine-exposed areas RG_EROU 

and RG_OTTO (Table 3.7; Figure 3.7; Appendix Table H.12).  Selenium concentrations were 

within the reference area normal range and less than the BCMOECCS (2019a) guideline and 

EVWQP Level 1 Benchmark for both samples.  The low selenium concentrations in eggs were 

consistent with low selenium concentrations reported for water and benthic invertebrate tissues 

(Appendix Table H.10).   

3.3.2.3 Comparisons to Model Predictions 

As indicated in Section 2.4.3.3, selenium concentrations measured in bird egg contents in 2019 

were compared to predictions derived from bioaccumulation models that were developed for 

the EVWQP (Teck 2014), based on historical (i.e., pre-2019) data for red-winged blackbird eggs. 

Mean selenium concentrations in red-winged blackbird, spotted sandpiper, and tree swallow egg 

contents were within the prediction interval (i.e., within the range of model uncertainty) at all 

lentic areas (Table 3.8 and Figure 3.8).    



Lower Mean Upper
RG_HE27 5.30 2.99 9.95 33

RG_LPLML 11 2.45 8.10 27
RG_FOFR2W 4.70 2.50 8.28 27

MU2 Reference RG_FO15 2.70 1.46 4.92 17
RG_WWER 5.60 2.25 7.45 25
RG_WPEF 4.10 2.07 6.87 23
RG_ERUP 5.20 1.69 5.67 19
RG_EROU 4.65 1.56 5.25 18
RG_GLMS 2.70 1.52 5.13 17
RG_GRLK 5.10 1.69 5.64 19
RG_ERW 8.90 3.39 11 38
RG_GO13 12 1.81 6.03 20
RG_OTTO 5.37 1.91 6.34 21
RG_MI16 7.20 2.34 7.75 26

RG_MIWW 6.80 2.23 7.38 24
Reference RG_LFSRW 3.80 1.64 5.51 19

RG_ERIMNF 6.40 1.82 6.08 20
RG_ERIMF 4.20 1.41 4.78 16
RG_ERWSF 3.70 1.88 6.27 21
RG_EROL 7.40 2.66 8.81 29
RG_HE27 12 2.99 9.95 33

RG_FRSCW 9.30 4.54 16 54
RG_ERSCIM 10 4.17 14 48

RG_EREV 11 3.43 12 38
RG_SEROX 9.10 2.50 8.27 27

RG_MI16 5.90 2.34 7.75 26
Reference RG_HART 4.65 1.93 6.40 21

Mine-exposed RG_EROL 13 2.66 8.81 29
MU3 Mine-exposed RG_EROU 2.90 1.56 5.25 18
MU4 Mine-exposed RG_OTTO 4.40 1.91 6.34 21

Mean selenium concentration exceeds the upper prediction limit.
Mean selenium concentration is less than the lower prediction limit. 

Table 3.8: Mean Observed and Predicted Bird Egg Selenium Concentrations for Reference 
and Mine-exposed Lentic Areas, 2019

Management 
Unit

MU5

MU4

MU1

MU5

MU4

MU3

MU1

Tissue Selenium 
(µg/g dw)

Exposure 
Type

Lentic Area ID
Prediction Interval (µg/g dw)

Notes: ID = identifier; µg/g dw = micrograms per gram dry weight; MU = Management Unit.

Tree 
Swallow

Spotted 
Sandpiper

Red-winged 
blackbird

Species

Mine-exposed

Mine-exposed

Mine-exposed

Mine-exposed

Mine-exposed

Reference

Mine-exposed

Reference
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Notes: Mean bird egg selenium concentrations (solid black line) were estimated using a two-step water to bird 
egg selenium accumulation model: step 1 -  log10[Se]benthic invertebrate = 0.696+0.184×log10[Se]aq and step 2 - 
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ug/g dw = micrograms per gram dry weight; ug/L = micrograms per litre; MU = Management Unit; % = percent.
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3.3.2.4 Temporal Comparisons 

Temporal comparisons of selenium concentrations measured in red-winged blackbird eggs were 

completed for reference areas RG_FO15 (MU2) and RG_GLMS (MU4) and mine-exposed areas 

RG_GO13, RG_OTTO, RG_MI16 and RG_MIWW in MU4 and RG_ERWSF in MU5 

(Appendix Tables H.13 and H.14; Appendix Figure H.1).  No changes in selenium concentrations 

over time were observed for RG_FO15, RG_GLMS, RG_OTTO, RG_MIWW, and RG_ERWSF. 

For RG_GO13, the results suggest a decreasing trend in selenium concentrations; concentrations 

measured in red-winged blackbird eggs in 2019 were significantly lower than in 2003 and 2004 

(Appendix Table H.13; Appendix Figure H.1).  At RG_MI16, selenium concentrations were 

elevated in samples from 2012, but otherwise remained fairly consistent over time 

(see Appendix Figure H.1).   

Temporal comparisons could not be completed for spotted sandpiper eggs or tree swallow eggs 

because no historical data were available for the lentic areas where samples were collected 

in 2019.  Most historical spotted sandpiper data for the Elk River watershed are associated with 

lotic sampling sites or mine settling ponds, which were not included in the scope of the Lentic 

Area Supporting Study.  Tree swallow eggs were not sampled prior to 2019.   

3.3.3 Summary 

Forty-five aquatic and aquatic-dependent bird species were observed during the June 2018 and 

2019 surveys, five of which are species at risk (i.e., American bittern, bank swallow, barn swallow, 

California gull, and great blue heron).  Common yellowthroat, northern waterthrush, and 

red-winged blackbird were the most commonly-encountered species; however, spotted 

sandpiper, tree swallow, and Wilson’s snipe were also common, depending on the MU. 

The presence of adjacent woody vegetation and/or aquatic vegetation typically used for nest 

building and/or cover appeared to be among the factors influencing species presence/absence 

and diversity.  Others included lentic area size and sub-type (e.g., mineral wetlands, oxbows). 

As such, the bird survey results do not necessarily support direct quantification of mine-related 

effects to aquatic and aquatic-dependent birds.  However, bird surveys may be useful for 

identifying areas for inclusion in ongoing or future monitoring, based on use by potential sentinel 

species or species at risk. 

Although aquatic and aquatic-dependent birds are not necessarily constrained to lentic habitats 

during the breeding period, the results herein suggest that overall, selenium concentrations in 

red-winged blackbird, spotted sandpiper, and tree swallow eggs typically reflect exposure within 

the lentic area where the eggs were laid.  Red-winged blackbird and spotted sandpiper are 

territorial during the breeding period; therefore, the diets and egg chemistry of these species are 
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likely to represent site-specific exposure (Harding et al. 2005; Golder 2014; Minnow 2014a, 2016). 

Similarly, female tree swallows are inclined to feed close to their nest site and egg data are also 

therefore expected to represent local conditions (Custer et al. 2003; Weech et al. 2012). 

Areas with higher selenium concentrations in aquatic and aquatic-dependent bird eggs in 2019 

generally had elevated selenium concentrations in benthic invertebrates, and to a lesser extent, 

water samples.   

3.4 Fish 

3.4.1 Fishing Efforts 

Fishing was completed at 32 areas in MUs 2 to 5, and at five reference areas outside MUs 1 to 6 

(i.e., in the Flathead River watershed; see Table 2.3 and Figures 2.7 and 2.8).  No fish were 

captured in MU2, at reference areas in MUs 3 and 5, or at three of the reference lentic areas in 

the Flathead River watershed (i.e., RG_FLSC [Flathead side-channel], RG_FL17 

[Flathead Marsh], and RG_FLM [Fathead marsh 2; Table 3.9; Figures 3.9 and 3.10).41  

Seven species of fish were captured at one or more lentic areas in MUs 3 to 5 (Table 3.9). 

Longnose sucker were the most common species, followed by mountain whitefish 

(Prosopium williamsoni) and redside shiner (Table 3.9; Figures 3.9 and 3.10).  Of the species 

captured in MUs 3 to 5, bull trout (Salvelinus confluentus) and westslope cutthroat trout are the 

only species with special conservation status (Table 3.10).  Both species are blue-listed 

provincially and are species of special concern under COSEWIC 

(BC Conservation Data Centre 2020).   Westslope cutthroat trout are also listed as Special 

Concern under SARA.  An undetermined species of sculpin (Cottus sp.) was captured at 

RG_FLA1 (Flathead side-channel/snye), which is located outside MUs 1 to 6, in the Flathead 

River watershed (Table 3.9; Figures 3.9 and 3.10).  Three sculpin species are expected to occur 

in the Flathead River watershed, including shorthead sculpin (Cottus confuses), Columbia sculpin 

(Cottus hubbsi), and Rocky Mountain sculpin (Cottus sp.).  Shorthead and Columbia sculpin are 

blue-listed in BC, and Rocky Mountain sculpin are red-listed; all three species are listed as species 

of Special Concern by COSEWIC and the SARA (BC Conservation Data Centre 2020). 

Minnow traps were the gear type deployed most frequently in 2018 and 2019 (see Table 2.3). 

The highest overall CPUE for minnow trapping efforts completed in 2018 and 2019 was for 

reference area RG_GRLK in MU4 in 2018 (CPUE = 256 fish/day); however, redside shiner 

comprised 100% of the catch (Appendix Table D.2).  Mine-exposed area RG_ERIMF (Elk River 

impoundment in Fernie) in MU5 was similar to RG_GRLK in that the CPUE for minnow trapping 

41 Incidental observations of fish that were recorded during the 2018 and 2019 field programs (e.g., during amphibian 
egg mass searches) are documented in Appendix Table D.1. 



Easting Northing Brook Trout Bull Trout
Longnose

Dace
Longnose 

Sucker
Mountain 
Whitefish

Redside 
Shiner

Sculpin sp.
Westslope 
Cutthroat 

Trout
RG_LSFRW 652578 5539680
RG_USFRW 654224 5533082
RG_REFF 645869 5556297

RG_WWER 646615 5554127
RG_ GHSCW b 648345 5550229 - - -   - - -

RG_ERUP 651742 5530538 - -    - - 
RG_EROU 652364 5529872 - - -  - - - -
RG_GLMS 655084 5525825
RG_GRLK 655563 5525690 - - - - -  - -
RG_ALE1 663885 5502625  - - - - - - -

RG_ERSCIM 653443 5524439  - - - - - - -
RG_ELWDGC 653175 5521300  - -    - -

RG_GO13 652955 5514065 -      - 
RG_OTTO 652537 5512801 - -   - - - -

RG_ERSCMC 651684 5511980 -      - -
RG_SMCIM 667979 5484119  - - - - - - -

RG_MCIMCC 668254 5487064 - -   - - - -
RG_MI16 665055 5489432  - - - - - - -
RG_MIC2 659533 5496626  - -   - - 

RG_MIWW 659707 5498474  -   - - - -
RG_AQU1 653531 5511635 - - -  - - - -

NFC
NFC
NFC
NFC

NFC

MU2 Mine-exposed

MU3

Reference

Mine-exposed

MU4

Reference

Mine-exposed

Table 3.9:  Summary of Fish Captures for the Lentic Area Supporting Study, 2018 and 2019

Management 

Unit a
Exposure 

Type
Lentic Area ID

UTM Coordinates 
(NAD83, Zone 11U)

Species Captured
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Easting Northing Brook Trout Bull Trout
Longnose

Dace
Longnose 

Sucker
Mountain 
Whitefish

Redside 
Shiner

Sculpin sp.
Westslope 
Cutthroat 

Trout

Table 3.9:  Summary of Fish Captures for the Lentic Area Supporting Study, 2018 and 2019

Management 

Unit a
Exposure 

Type
Lentic Area ID

UTM Coordinates 
(NAD83, Zone 11U)

Species Captured

RG_HART 640574 5497037
RG_LFSRIM 648768 5467448
RG_ERST 651460 5511544 - - -  - - - -

RG_EVPPS 649109 5498956 - - -  - - - -
RG_ERH 648548 5497619 - - - -  - - -

RG_ERIMF 640447 5486898 - - - - -  - -
RG_ERWSF 639138 5484622 - - -  -  - -
RG_STPD 639864 5483139 - -   -  - -
RG_EROL 640831 5478206 -      - 

RG_DOMRS 644278 5471987 - - -  -  - 

RG_ELKOA c 637800 5461540 - - -   - - -
RG_FLSC 682152 5446297
RG_FLOX 681970 5445629 - - -  - - - -
RG_FLA1 681815 5443615 - - -  - -  -
RG_FL17 681226 5440716
RG_FLM 680245 5435649

b RG_GHSCW was discontinued after 2018 because it was lotic well into August 2018.
c RG_ELKOA was discontinued after 2018 because it was primarily lotic and considered unsafe for boating and wading.

a  No fishing was completed in MU1 as part of the Lentic Area Supporting Study; Westslope Fisheries was separately contracted to complete fish monitoring in MU1.

NFC
NFC

NFC

MU5

Reference

Mine-exposed

Outside of 
MU1 to MU6 Reference

NFC
NFC

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; sp. = species; MU = Management Unit; NFC = no fish captured;  = fish species was captured; - = 
fish species was not captured.
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Common Name Scientific Name Provincial (BC) COSEWIC SARA

Brook trout Salvelinus fontinalis Exotic - -
Bull trout Salvelinus confluentus  Blue SC (2012) -

Longnose dace Rhinichthys cataractae  Yellow - -
Longnose sucker Catostomus catostomus Yellow - -

Mountain whitefish Prosopium williamsoni Yellow - -
Redside shiner Richardsonius balteatus Yellow - -

Westslope cutthroat trout Oncorhynchus clarki lewisi Blue SC (2016) 1-SC (2010)

Provincial Conservation Rankings (BC):

Exotic: Species that have been moved beyond their natural range as a result of human activity.
COSEWIC Conservation Rankings:
E = ENDANGERED: A species facing imminent extirpation or extinction.
T = THREATENED: A species that is likely to become endangered if limiting factors are not reversed.

NAR = NOT AT RISK: A species that has been evaluated and found to be not at risk.
C = CANDIDATE: A species that is on the short-list for upcoming assessment.
SARA Conservation Rankings:
Schedule 1 - Species status confirmed based on 1999 COSEWIC criteria.
Schedule 2 - Species status to be reassessed to 1999 COSEWIC criteria (i.e. schedule 1).
Schedule 3 - Species status to be reassessed to 1999 COSEWIC criteria (i.e. schedule 1).
a Conservation status information was obtained from BC Species And Ecosystem Explorer (BC Conservation Data Centre 2020).

SC = SPECIAL CONCERN: A species of special concern because of characteristics that make it is particularly sensitive to human activities 
or natural events.

Table 3.10:  Conservation Status of Fish Species Captured and Observed at Reference 
and Mine-exposed Lentic Areas in Management Units 2 to 5, 2018 and 2019

Notes: BC = British Columbia, COSEWIC = Committee on the Status of Endangered Wildlife in Canada, SARA  = Species at Risk Act,  - = 
not applicable.

Yellow: Includes species that are apparently secure and not at risk of extinction. Yellow-listed species may have Red- or Blue-listed 
subspecies.

Red: any indigenous species or subspecies that has, or is a candidate for, Extirpated, Endangered, or Threatened status in British Columbia. 
Endangered taxa are facing imminent extirpation or extinction. Threatened taxa are likely to become endangered if limiting factors are not 
reversed. Not all Red-listed taxa will necessarily become formally designated. Placing taxa on these lists flags them as being at risk and 
requiring investigation.
Blue: any indigenous species or subspecies considered to be of Special Concern in British Columbia. Species of Special Concern have 
characteristics that make them particularly sensitive or vulnerable to human activities or natural events. Blue-listed species are at risk, but 
are not Extirpated, Endangered or Threatened.

Species Conservation Statusa
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was higher than most other lentic areas (CPUE = 32 fish/day), but the catch was limited to redside 

shiner.  Catch-per-unit-effort was also relatively high for minnow traps set at RG_OTTO in MU4 

(May and September CPUE = 31 and 44 fish/day, respectively) and RG_STPD in MU5 (May and 

September CPUE = 41 and 21 fish/day, respectively) in 2019 (Appendix Table D.2). 

Longnose sucker abundance was high at RG_OTTO and RG_STPD relative to other lentic areas 

and relative to other species captured within the same areas.  Lentic area RG_OTTO is adjacent 

to mining activities at EVO, and RG_ERIMF and RG_STPD, which are man-made ponds, are 

surrounded by recreational and commercial land use types (Appendix E). 

Overall, CPUE data for minnow trapping completed in 2018 and 2019 suggest species presence 

and abundance is independent of mine-exposure.  Fewer mine-exposed areas had fishing efforts 

that yielded no catch relative to reference areas.  Abundance of longnose sucker and other 

species was relatively high at lentic areas that were higher on the mine-exposure gradient, based 

on specific conductance readings (e.g., RG_GO13 and RG_MCIMCC; Table 3.1 and Appendix F; 

Appendix Table D.2).  Species presence and abundance in lentic areas is likely driven by factors 

related to connectivity to lotic areas, and habitat type and quality, such as DO concentrations and 

availability of food and cover.  For example, RG_GO13 and RG_MCIMCC have relatively 

abundant and varied types of aquatic and near-shore vegetation that, along with woody debris, 

would provide cover for fish (Appendix E).  Both areas are also directly connected to lotic habitats 

(i.e., Elk River and Michel Creek).   

No fish were captured during seining completed at reference areas RG_ALE1 (MU4) or 

RG_LFSRIM (Lodgepole FSR impoundment; MU5), or at mine-exposed areas RG_USFRW 

(MU2), RG_EROU (MU3), RG_ERSCIM (MU4), RG_SMCIM (MU4), RG_ERST (MU5), 

RG_EVPPS (Elk Valley Provincial Park snye; MU5), RG_ERWSF (MU5), and RG_DOMRS 

(MU5; Appendix Table D.3).  However, the presence of fish at these areas, except for 

RG_LFSRIM and RG_USFRW, was confirmed through other fishing methods (Table 3.9). 

Total CPUE for seining completed in 2018 and 2019 was highest at RG_MI16 in 2018 

(CPUE = 0.378 fish per square metre of area seined [fish/m2]); however, brook trout 

(Salvelinus fontinalis) comprised 100% of the catch (Appendix Table D.3).  Total CPUE was also 

relatively high at RG_STPD in May (CPUE = 0.123 fish/m2) and September 

(CPUE = 0.159 fish/m2) 2019; the catch was predominantly redside shiner (Appendix Table D.3). 

Total CPUE and abundance of longnose sucker was high at RG_MIWW in September 2019 

(CPUE = 0.148 fish/m2); longnose sucker were also relatively abundant in the catches from 

RG_GO13 and RG_MCIMCC in 2018.  

Fish were captured in all lentic areas where hoop nets were deployed in 2018 and 2019, with the 

exception of RG_FLSC in the Flathead River reference watershed in 2019 (Appendix Table D.4; 
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Figures 3.9 and 3.10).  Total CPUEs were highest for mine-exposed areas RG_ERUP 

(May 2019), RG_ELWDGC (September 2019), RG_ERSCMC (September 2019), RG_MIWW 

(August 2018), and RG_EROL (July/August 2018; Appendix Table D.4).  All of these areas are 

connected to adjacent aquatic environments and have cover for fish (i.e., woody debris, 

vegetation, and/or unstable banks/ledges; Appendix E).  Longnose sucker were the most 

abundant, if not only, species captured in these particular efforts, with the exception of RG_EROL, 

where redside shiner were more abundant than longnose sucker.   

Backpack electrofishing was completed at mine-exposed areas in MUs 2, 4, and 5 in 2018 and in 

RG_GO13 in 2019; however, fish were only captured at RG_GO13 and RG_AQU1 

(Aqueduct Creek wetland; Tables 2.3 and 3.7; Appendix Table D.5).  The presence of fish at 

RG_EVPPS and RG_ERH (Hosmer impoundment) in MU5 was confirmed through other fishing 

methods (see above and Appendix Tables D.2 to D.4).  Total CPUE was highest within 

RG_GO13, particularly in areas that had flowing water present.42  Mountain whitefish 

(CPUE = 0.0204 fish per second) and westslope cutthroat trout (CPUE = 0.00841 fish per 

second) were captured most frequently by electrofishing at RG_GO13 (Appendix Table D.5). 

Longnose sucker were the only species captured during electrofishing completed at RG_AQU1. 

Lentic areas RG_GO13 and RG_AQU1 are similar in that they are higher on the mine-exposure 

gradient (receiving mine inputs from EVO) and have abundant aquatic vegetation, trees, and 

grasses (Appendix E).     

3.4.2 Longnose Sucker Population and Health 

3.4.2.1 Non-lethal Endpoints 

Length and weight measurements and records of DELT were collected from eight longnose 

sucker from RG_GO13 in 2018 and a total of 2,655 longnose sucker captured from multiple lentic 

areas in 2019 (Appendix Tables D.6 and D.7).43,44  All longnose sucker captured in May 2019 

were considered to be non-YOY.  Of the fish examined in September 2019, 910 were identified 

as YOY, based on the age-length key that was developed to establish a logical threshold for 

42 These fishing efforts were completed in support of the EVO Tunnel Diversion Project. 

43 Details for the subset of redside shiner (n = 2), longnose dace (n = 1), mountain whitefish (n = 18), and westslope 
cutthroat trout (n = 8) that were subjected to non-lethal measurements of total length, fork length, and body weight in 
2019 are in Appendix Table D.8.  

44 Length, weight, and DELT data for longnose sucker captured from the areas within RG_GO13 that had flow are 
included in Appendix Tables D.6 and D.7.  However, these fish were not included in the data analyses because 
condition was significantly different between habitat types for both the YOY and non-YOY groupings, which suggested 
that the “lotic” and lentic fish were not comparable and should not be pooled for analyses 
(Appendix Tables D.9 and D.10). 
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identifying YOY versus non-YOY longnose sucker (Isely and Grabowski 2007).  The threshold 

used to identify non-YOY fish in the September 2019 dataset was 7.50 cm (i.e., fish <7.50 cm fork 

length were classified as YOY and fish >7.50 cm fork length were classified as non-YOY; see 

Section 2.5.5.2).   

Lentic areas RG_FLOX (Flathead oxbow) and RG_FLA1, both of which are in the Flathead River 

watershed, were the only reference lentic areas where longnose sucker were captured in 2018 

or 2019 (Table 3.9).  Endpoints related to survival and recruitment (i.e., length-frequency 

distributions), body size (i.e., fork length and body weight), and energy storage (i.e., condition) 

among longnose sucker captured from RG_FLOX and RG_FLA1 in September 2019 were 

significantly different between areas (Appendix Tables D.11 and D.12; 

Appendix Figures D.1 to D.4).  Consequently, the reference area data were not pooled prior to 

completing subsequent analyses (i.e., comparisons of mine-exposed areas to reference areas).  

Based on the data for May 2019, larger longnose sucker were more abundant in the catches from 

all mine-exposed areas except RG_MCIMCC, relative to RG_FLA1 (Appendix Table D.13; 

Appendix Figure D.5).  The differences between the mine-exposed and reference areas were 

relatively large but were most evident for RG_DOMRS (MOD = 94%), followed by RG_ERUP 

(MOD = 77%), and RG_MIWW (MOD = 63%; Appendix Table D.13; Appendix Figure D.5).  Of the 

mine-exposed areas included in the analyses, RG_DOMRS had a very low level of 

mine-exposure, based on specific conductance (as did RG_ERUP and RG_MIWW; see Table 3.1 

and Appendix F).  Lentic areas RG_ERUP and RG_MIWW were also among the lentic areas with 

the lowest degree of mine-exposure, based on specific conductance.  As previously indicated, 

RG_MCIMCC was the only lentic area where smaller fish were more abundant relative to 

RG_FLA1 (MOD = 52%).  Most fish captured from RG_MCIMCC in May 2019 were in the 

4.00 to 5.00 cm range; whereas longnose sucker from the reference area were distributed more 

evenly among the 4.00 to 9.00 cm bins (Appendix Figure D.5).  Mine-exposed area RG_MCIMCC 

is one of the lentic areas in the Elk River watershed that had the highest degree of mine-exposure, 

based on specific conductance, and is at the top of the mine-exposure gradient, relative to the 

other lentic areas included in the data analyses for fish (Table 3.1; Appendix F).   

The results described above are supported by comparisons of mean fork lengths and body 

weights for longnose sucker captured from mine-exposed versus reference lentic areas in 

May 2019 (Appendix Table D.13; Appendix Figure D.6).  Again, the largest differences, relative 

to reference, were observed for RG_DOMRS and RG_ERUP.  Both of these areas are relatively 

low on the mine-exposure gradient and had significantly larger fish, relative to reference 

(RG_FLA1).  Fish from RG_MCIMCC were smaller than fish from RG_FLA1 

(Appendix Table D13). 
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Longnose sucker captured from mine-exposed areas RG_ELWDGC, RG_GO13, RG_OTTO, 

RG_MIWW, RG_AQU1, RG_STPD, and RG_EROL in May 2019 were, on average, in better 

condition (i.e., had higher body weights-at-length) than fish from the reference lentic area 

(RG_FLA1; Appendix Table D.13; Appendix Figure D.6).  The MOD was greatest for RG_GO13 

(29%), followed by RG_OTTO (18%), RG_EROL (15%), and RG_AQU1 (11%).  The magnitude 

of these differences is greater than the critical effect size of 10% that is typically used for fish 

condition in EEM, and these differences are therefore considered to be potentially 

biologically meaningful (Environment Canada 2012).  Differences may be attributed to 

mine-exposure and/or differences in food availability and quality, as well as habitat conditions 

among areas (Bennett 2006).  Differences may also be attributed to the timing of spawning within 

individual lentic areas (Pope and Kruse 2007).  Condition of adult fish is expected to be highest 

immediately before spawning due to increases in gonad size and then much lower immediately 

following spawning.  It is possible that a higher proportion of longnose sucker captured from 

mine-exposed lentic areas spawned later relative to RG_FLA1 and were therefore in higher 

condition when the surveys were completed.  This would also explain the prevalence of smaller 

YOY longnose sucker in the catches from mine-exposed areas in September 2019, relative to 

RG_FLA1 (see below).   

Condition of longnose sucker from the remaining mine-exposed lentic areas did not differ 

significantly from reference in May 2019 (Appendix Table D.13).  Mine-exposed area 

RG_DOMRS was excluded from the comparisons of longnose sucker condition because the fork 

lengths (and therefore body sizes) of the fish from RG_DOMRS and RG_FLA1 did not overlap.   

Comparisons among areas were also completed for endpoints related to survival and recruitment, 

body size, and energy storage based on data for YOY longnose sucker captured in 

September 2019 (Appendix Table D.14; Appendix Figures D.7 and D.8).  The comparisons 

included one mine-exposed area in MU3 (RG_ERUP), seven mine-exposed areas in MU4, and 

two mine-exposed areas in MU5 (RG_STPD and RG_EROL).  Reference areas used in the 

comparisons were RG_FLOX and RG_FLA1, both of which are located in the Flathead River 

watershed (i.e., outside MUs 1 to 6).   

With the exception of RG_MIWW, length-frequency distributions for YOY longnose sucker 

captured from mine-exposed lentic areas in September 2019 did not differ significantly relative to 

reference area RG_FLOX (Appendix Table D.14; Appendix Figure D.7).  Smaller fish (i.e., in the 

3.00 to 4.00 cm range) were more abundant in the catches at RG_MIWW, and it is possible that 

YOY fish captured from RG_MIWW were spawned later and were therefore smaller in 

September 2019.  A greater number of mine-exposed lentic areas had length-frequency 

distributions for YOY that differed significantly from RG_FLA1 (Appendix Table D.14; 



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 132 

Appendix Figure D.7).  The results for RG_ELWDGC, RG_GO13, RG_OTTO, RG_ERSCMC, 

RG_MIWW, RG_AQU1, and RG_STPD indicate that there were more small YOY longnose 

sucker at these areas than at RG_FLA1, on average, in September 2019.  These results are 

supported by comparisons of body size (Appendix Table D.14; Appendix Figure D.8).  Given that 

few significant differences were identified in the comparisons for mine-exposed areas relative to 

RG_FLOX, it is considered likely that the differences observed relative to RG_FLA1 are attributed 

to factors within RG_FLA1.  These may include the timing of spawning (i.e., spawning occurred 

earlier in RG_FLA1) which would influence the size of YOY fish at the end of the summer growth 

period, or other factors such as differences in food and habitat.   

Condition of YOY longnose sucker collected from mine-exposed areas RG_ERUP in MU3 

and most (i.e., six of seven areas) mine-exposed lentic areas in MU4 was significantly higher 

relative to reference (RG_FLOX; Appendix Table D.14; Appendix Figure D.8).  In all cases, the 

MOD was sufficiently large (i.e., MODs ranged from 12 to 27%) to suggest a biologically-relevant 

difference (Environment Canada 2012).  Condition of YOY longnose sucker from most mine-

exposed lentic areas did not differ significantly from that of fish from RG_FLA1, despite 

differences in body size among captured fish (Appendix Table D.14). 

Length-frequency distributions for non-YOY longnose sucker captured from mine-exposed area 

RG_ERUP in MU3 and mine-exposed areas RG_GO13, RG_ERSCMC, RG_MCIMCC, 

and RG_MIC2 (Michel Creek side-channel) in MU4 in September 2019 differed significantly from 

both reference areas (RG_FLOX and RG_FLA1; Appendix Table D.15; Appendix Figure D.9). 

Significant differences were also identified for RG_MIWW relative to RG_FLOX and RG_STPD 

relative to RG_FLA1.  Larger longnose sucker were more abundant in the catches from 

mine-exposed areas RG_OTTO (relative to RG_FLOX only) and RG_ERSCMC and RG_MIC2 

(relative to both reference areas).  The largest MOD was for RG_MIC2 (MOD = 70% and -71% 

for the comparisons to RG_FLOX and RG_FLA1, respectively).  Smaller non-YOY fish were more 

abundant at RG_ERUP, RG_GO13, RG_MCIMCC, and RG_STPD, relative to both 

reference areas.  For all significant differences, the MODs were of sufficient magnitude to be 

potentially indicative of a biologically meaningful effect (Environment Canada 2012).  However, as 

indicated previously, it is unclear whether mine-exposure was a contributing factor, given that the 

areas where smaller non-YOY fish were more abundant were at opposing ends of the 

mine-exposure gradient (i.e., RG_ERUP and RG_STPD had lower specific conductance readings 

relative to RG_GO13 and RG_MCIMCC, which were at the top of the mine-exposure gradient).   

Few significant differences in energy storage were identified during comparisons of condition for 

non-YOY longnose sucker measured in September 2019 (Appendix Table D.15; 

Appendix Figure D.10).  Fish from RG_MCIMCC were identified as having lower condition than 
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fish from both reference areas, although the MODs were relatively small (i.e., ≤ 10%). 

Condition of non-YOY longnose sucker did not differ significantly from reference for most other 

mine-exposed lentic areas in September 2019.    

Temporal comparisons of fork length, body weight, and condition for non-YOY longnose sucker 

were completed for reference area RG_FLA1 and mine-exposed areas RG_ERUP, 

RG_ELWDGC (May only), RG_GO13, RG_OTTO, RG_STPD, and RG_EROL (May only) 

(Appendix Tables D.16 and D.17; Appendix Figures D.11 to D.22).  Non-YOY longnose sucker 

from RG_FLA1 were smaller in May 2019 relative to spring 2015 and condition was lower (after 

the removal of outliers); however, only marginally so (MOD = 5.5%).  The opposite was observed 

for non-YOY fish from September; longnose sucker sampled in 2019 were significantly larger and 

in marginally better (MOD = 11%) condition relative to those from the same location in 2013. 

At RG_ERUP in May 2019, fish size was more similar to 2005 than 2015 but condition was 

marginally (albeit significantly) lower (MOD = 10%; Appendix Table D.16).  Condition was also 

marginally lower for fish assessed in September 2019 versus 2015 (MOD = 10%); however, body 

sizes of assessed fish were much smaller in 2019 (i.e., the MOD for body weight was 52% lower 

than 2015; Appendix Table D.17).  For RG_ELWDGC in MU4, longnose sucker that were 

assessed in May 2019 were smaller than those assessed in May 2015; however, condition was 

not significantly different between years.  Data for non-YOY longnose sucker captured from 

RG_GO13 in spring suggest a temporal decrease in fish size; however, data for fall indicate fish 

sizes were similar among 2013 and 2019, but fish assessed in 2015 and 2018 had larger lengths 

and weights.  Condition was higher in May 2019 at RG_GO13 relative to previous years, and 

relatively unchanged over time for non-YOY fish captured in fall.  No significant differences over 

time were identified for any of the three endpoints at RG_OTTO, based on spring data 

(Appendix Table D.16).  Temporal data for fall suggest a decrease in fish size over time at 

RG_OTTO; however, condition was relatively unchanged.  At RG_STPD, lengths and weights of 

longnose sucker were greater in May 2019 relative to May 2015, but condition was significantly 

lower (MOD = 12%).  Condition was similar among fish captured in September 2019 and 2015; 

but lengths and weights were lower in 2019 (Appendix Table D.17).  Significant differences in the 

spring data were of negligible magnitude for RG_EROL.   

Temporal comparisons of fork length, body weight, and condition were completed for YOY 

longnose sucker captured in fall 2013, 2015, and 2019 for RG_FLA1 (reference), RG_GO13, 

RG_OTTO, and RG_STPD (Appendix Table D.18; Appendix Figures D.23 to D.26). 

Young-of-the-year longnose sucker captured from RG_FLA1 in September 2019 were 

significantly larger and in marginally better condition relative to longnose sucker captured from 

the same location in fall 2013.   Data for YOY longnose sucker captured from RG_GO13 in fall 

suggest a temporal decrease in fish size.  However, condition was higher in September 2019 
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relative to 2013 and 2015 (Appendix Table D.18).  Significant differences over time in the fall YOY 

data for RG_OTTO were of negligible magnitude.  At RG_STPD, condition was significantly, but 

only slightly (MOD = 4.6%), lower in September 2019 versus 2015, whereas lengths and weights 

were comparable among years.   

3.4.2.2 Lethal Endpoints 

As indicated in previously, RG_FLA1 was the only reference lentic area where longnose sucker 

were captured in May 2019.  Of the nine lethally-sampled fish from RG_FLA1, only two were 

positively identified as female; the remaining seven fish were either male (n = 5) or of unknown 

sex (n = 2; Appendix Table D.19).  The two fish of unknown sex were likely immature, based on 

their low (i.e., <1%) GSIs (Environment Canada 2012).  Because the sample size for female fish 

from the reference area was too small to support statistical comparisons, endpoints related to 

survival and recruitment and body size were compared among mine-exposed areas 

(Section 2.5.5.2).  Lentic areas RG_ERUP (MU3), RG_GO13 (MU4), RG_OTTO (MU4), 

RG_AQU1 (MU4), and RG_DOMRS (MU5) were included in the analyses because samples sizes 

(n = 8, at a minimum) for female fish were sufficiently large to support statistical comparisons. 

Comparisons among length-frequency distributions and body sizes for lethally-sampled female 

fish indicated fish from RG_ERUP, RG_GO13, and RG_OTTO were significantly smaller than fish 

from RG_AQU1 and RG_DOMRS (Appendix Table D.20; Appendix Figures D.27 and D.28). 

Consequently, comparisons of endpoints related to energy usage and storage were made among 

RG_ERUP, RG_GO13, and RG_OTTO and between RG_AQU1 and RG_DOMRS to account for 

the lack of sufficient overlap in body size among all areas (Appendix Tables D.21 and D.22; 

Figure D.28).  Energy usage, which was assessed based on relative gonad weight (i.e., an 

indicator of the energy allocated to reproduction), did not differ significantly among females from 

RG_ERUP, RG_GO13, and RG_OTTO (Appendix Table D.21).  Relative liver weight, which is 

related to energy storage, was also similar among fish from these three areas. 

Similar comparisons for RG_AQU1 and RG_DOMRS indicated the fish from RG_DOMRS had 

higher relative gonad (MOD = 62%) and liver (MOD = 29%) weights relative to fish from 

RG_AQU1 (Appendix Table D.22; Figure D.28).  Differences were potentially biologically 

meaningful (Environment Canada 2012) and may be related to differences in habitat and 

food availability.  However, differences could also be related to mine-exposure, given that 

RG_DOMRS is considered less mine-exposed than RG_AQU1 and selenium concentrations in 

muscle and ovary/egg tissue samples from longnose sucker captured at RG_DOMRS in 2019 

were lower than concentrations in tissue samples from longnose sucker captured at RG_AQU1 

(see Section 3.4.3).   
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Significant negative correlations between GSI and selenium concentrations in muscle, ovaries, 

and eggs from lethally-sampled female longnose sucker were identified (Appendix Table D.23; 

Appendix Figure D.29).  However, the correlation coefficients (i.e., rs ≤|0.496|) indicated that 

selenium concentrations explained, at most, half of the variance in GSI.  No significant 

relationships between tissue selenium concentrations and fork length, body weight, condition, or 

LSI were identified (Appendix Table D.23).     

Gonadosomatic indices (GSI) for lethally-sampled female longnose sucker were significantly 

negatively correlated with specific conductance measurements taken concurrently with 

fish sampling (Appendix Table D.23; Appendix Figure D.29).  However, specific conductance, 

which was used to represent the degree of mine-exposure for lentic areas where fish were 

sampled, only explained roughly half of the variance in GSI values (i.e., rs = |0.512|).  No significant 

relationships between specific conductance and fork length, body weight, condition, or LSI were 

identified (Appendix Table D.23).     

3.4.2.3 Deformities, Erosion, Lesions, or Tumors (DELT) 

The incidence of DELT in longnose sucker from reference and mine-exposed lentic areas is 

thought to represent the fishes’ response to natural and anthropogenic stressors.  Stressors 

contributing to higher incidences of DELT may include one or more components of water quality 

(e.g., elevated temperatures or concentrations of ammonia, selenium, or other parameters), 

sediment quality (e.g., elevated concentrations of metals and/or PAHs), parasitism, or viral, 

fungal, or bacterial infections (Cooley and Davies 2001; Cunningham et al. 2005; 

Iowa Department of Natural Resources and The University of Iowa 2015; Yang et al. 2016). 

Physical injuries (e.g., as a result of predation or fish capture) are not typically considered as 

DELT and are generally recorded and reported separately (Cooley and Davies 2001).     

Details of observed abnormalities, including DELT, physical injuries, and parasitic infections, were 

not consistently recorded in August 2018 and May and September 2019 (e.g., physical injuries 

were not recorded separately from DELT or the severity of deformities was not indicated; 

Appendix Tables D.6, D.7, and D.19).  Resulting uncertainties around the severity and types 

(e.g., deformed versus injured fins) of abnormalities recorded made identification of potential 

mine-related influences challenging.  Therefore, efforts were made to recategorize the 

abnormalities recorded in the field as suspected DELT versus suspected physical injuries so that 

linkages to potential stressors (e.g., concentrations of mining-related constituents in water, 

parasitism) could be examined.  In some cases, the abnormalities that were documented 



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 136 

(e.g., “red dots”) could not be recategorized with confidence based on the information provided; 

these were classified as “unknown” abnormality types (Table 3.11).45 

Overall, few of the longnose sucker that were assessed in May and September 2019 had 

suspected DELT or suspected physical injuries (Table 3.11).  Of the non-YOY fish assessed in 

May 2019, none of the individuals from mine-exposed areas RG_GO13, RG_MCIMCC, 

RG_MIC2, RG_AQU1, RG_ERWSF, RG_EROL, or RG_DOMRS had abnormalities.  Suspected 

DELT were most common in non-YOY longnose sucker captured from RG_OTTO in May 2019 

(i.e., 20% of assessed fish).  Incidences of suspected DELT were ≤3.4% for all other lentic areas 

where non-YOY longnose sucker were captured and assessed for DELT in May 2019. 

For non-YOY longnose sucker captured in September 2019, the incidence of suspected DELT 

was low overall (i.e., for all areas considered together), despite a higher incidence of fin erosion 

(as well as one tumor and one deformity) at RG_GO13 (11%; Table 3.11).  Similarly, the 

suspected incidence of DELT in YOY fish from September 2019 was relatively low overall except 

at RG_GO13, where 10% of YOY fish had fin erosion.   

The suspected DELT documented at RG_OTTO were primarily severe deformities 

(i.e., deformities of the head, spine, or abdomen or two or more fin deformities; Appendix Tables 

D.7 and D.19; Sanders et al. 1999).  Lethally-sampled fish with these types of deformities were 3 

years of age (Appendix Table D.19) and would have therefore been spawned in 2016.  However, a 

number of smaller, and presumably younger, fish from the non-lethal dataset were also identified 

as having severe deformities.  Higher incidences of DELT were not observed at RG_OTTO in 

2015; three longnose sucker assessed in May 2015 (one of which had an injured abdomen) had 

“enlarged ventral areas” and another 10 fish assessed in September 2015 had fin clips 

(i.e., “injuries”).  No health assessments were completed for longnose sucker in RG_OTTO from 

2016 to 2018 (Minnow 2018b).   

Elevated water temperatures during early stages of development can result in higher incidences 

of skeletal deformities in fish (Yang et al. 2016); therefore, potential linkages between water 

temperature and the higher incidence of suspected DELT at RG_OTTO were evaluated. 

Elevated water temperatures (i.e., >20 degrees Celsius [°C]) were observed at RG_OTTO in 

June/July 2018 and May/June 2019, which coincides with the spawning period for dwarf 

longnose sucker (LePage 2014).  However, the elevated water temperatures observed in 2018 

and 2019 corresponded with mean monthly air temperatures that were comparable to those 

45 Abnormalities were not routinely photographed in the field in 2018 and 2019.  Photographs that were taken are not 
of sufficient quality and clarity to revisit DELT. 



n DELT/Injuries n DELT/Injuries n DELT/Injuries

MU3 Mine-
exposed RG_ERUP 107 Suspected injuries = 4.7% 18 None identified 72 Suspected injuries = 1.4%

Unknown = 1.4%

RG_ELWDGC 38 Suspected DELT = 2.6% 181 Suspected injuries = 1.7%
Unknown = 5.0% 19 Unknown = 5.3%

RG_GO13 a 109 None identified 69 Suspected DELT = 10%
Unknown = 1.4% 66 Suspected DELT = 11%

RG_GO13
(Lotic) c

- - 19 Suspected DELT = 5.3%
Unknown = 5.3% 17 None identified

RG_OTTO 117
Suspected DELT = 20%

Suspected injuries = 0.85%
Unknown = 0.85%

149 Suspected DELT = 1.3%
Unknown = 2.7% 51 Unknown = 7.8%

RG_ERSCMC 100
Suspected DELT = 3.4%

Suspected injuries = 0.85%
Unknown = 2.6%

129 Suspected injuries = 0.78% 46 Suspected DELT = 6.5%
Suspected injuries = 2.2%

RG_MCIMCC 48 None identified - - 100 None identified
RG_MIC2 1 None identified 94 None identified 11 None identified

RG_MIWW 37 Suspected injuries = 2.7%
Unknown = 5.4% 56 None identified 83 Suspected injuries = 1.2%

RG_AQU1 127 None identified 49 None identified 41 Suspected DELT = 4.9%

RG_ERST 4 Suspected injuries = 25%
Unknown = 25% - - - -

RG_ERWSF 1 None identified 1 None identified 3 None identified

RG_STPD 112 Suspected DELT = 0.89%
Suspected injuries = 0.89% 64 Suspected DELT = 1.6% 68 Suspected DELT = 1.5%

RG_EROL 50 None identified 8 None identified 16 Unknown = 6.3%
RG_DOMRS 23 None identified 7 Suspected injuries = 14% 14 Suspected injury = 7.1%

RG_FLOX - - 15 Suspected injuries = 6.7%
Unknown = 6.7% 92 Suspected injuries = 2.2%

Unknown = 2.2%

RG_FLA1 103 Suspected DELT = 0.97%
Suspected injuries = 3.9% 51 None identified 67 Suspected injuries = 7.5%

Unknown = 4.5%

Mine-
exposedMU4

ReferenceOutside of MU1 
to MU6

Mine-
exposedMU5

Lentic Area ID
Exposure 

Type
Management 

Unit YOY
September 2019

Table 3.11:  Proportions of Longnose Sucker with Deformities, Erosion, Lesions, or Tumors (DELT) or Injuries, 2019 a,b

non-YOY
May 2019

Proportion of Longnose Sucker with DELT or Injuries

non-YOY

a n = 8 longnose sucker from RG_GO13 were also assessed for DELT in August 2018; no incidences of DELT were observed.
b To the extent possible, abnormalities recorded in the field were recategorized as suspected DELT (e.g., deformities of the spine, fins, gills, opercula, head, eyes, or mouth; tumors) or 
suspected injuries (e.g., ripped fins, cuts). Items that could not be confidently classified (e.g., "red dots") as suspected DELT or suspected injuries were classified as "unknown".
c Fish captured from areas within RG_GO13 that had flow in September 2019 were assessed separately from fish captured from truly lentic areas within Goddard Marsh. 

Notes: ID = identifier; DELT = deformities, erosion, lesions, or tumors; YOY = young-of-the-year; MU = Management Unit; - = no fish captured/assessed; % = percent.
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observed from 2013 to 2017, based on data from the Cooperative Climate Network monitoring 

station near Sparwood, BC (Government of Canada 2020).  Therefore, water temperatures may 

have been elevated throughout the spawning period in RG_OTTO in years prior to 2016 

(i.e., when the oldest fish from 2019 with suspected DELT would have been spawned).  This is 

supported by the water temperature reported for RG_OTTO in August 2015 (i.e., 18°C; 

Minnow 2018b).  Because elevated water temperatures were likely to occur prior to 2016 and no 

severe deformities were identified in 2015, water temperatures are considered an unlikely driver 

for the higher incidence of DELT observed in longnose sucker in 2019. 

Fish with benthic feeding strategies, like longnose sucker, may also exhibit higher incidences of 

DELT due to increased sediment-based exposure to metals and PAHs (Cooley and Davies 2001). 

Otto Ponds were among the lentic areas with the lowest SQIs in 2018/2019 (SQI = 21; see 

Section 3.6.3), which suggests that longnose sucker in RG_OTTO are at greater risk for 

sediment-based exposure to metals and PAHs and may therefore have a greater risk of 

developing deformities.  However, few DELT were observed in fish captured from RG_OTTO in 

2015, despite RG_OTTO having some of the highest concentrations of selenium and PAHs in 

lentic sediments in 2015 (Minnow 2018b) and, presumably, the years leading up to 2015.   

Water quality was evaluated as a potential factor contributing to the higher incidence of  suspected 

DELT in longnose sucker captured from RG_OTTO in May 2019.  Data from 2018 and 2019 

indicate overall water quality was good at RG_OTTO  (i.e., WQI = 93; see Section 3.6.2.2), 

despite RG_OTTO being relatively high on the mine-exposure gradient.  There was no indication 

of elevated aqueous concentrations of selenium or other analytes with potential to cause severe 

deformities or other types of suspected DELT observed in 2019.  However, it is recognized that 

the WQI only encompasses analytes for which BC WQG have been developed. 

As previously indicated, the higher incidence of suspected DELT observed in longnose sucker 

from RG_OTTO in May 2019 may be attributed to parasitic infections.  In some cases, the 

presence of large, parasitic worms in the abdominal cavity can result in severe abdominal 

distention and changes to the appearance of body shape (i.e., the back may look bowed). 

Three of the nine (or 33%) of the lethally-sampled fish in May 2019 were identified as having 

parasitic worms in their abdominal cavities (Appendix Table D.19), and another 14% of the non-

YOY fish assessed in September 2019 were identified as having distended abdomens 

(also presumably due to the presence of parasitic worms in the abdominal cavity; 

Appendix Table D.7).  Additionally, it has been demonstrated that some flukes common to fish 

and fish-eating birds and mammals can cause skeletal deformities in infected fish 

(Cunningham et al. 2005).  The incidence of deformities can be relatively high when the fluke and 

fish lifecycles align such that parasitic infection occurs during key periods of skeletal development. 
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Higher water temperatures observed in RG_OTTO (see Section 3.6.2.1) may also contribute to 

higher rates of parasitic infection (Karvonen et al. 2013), which may in turn lead to higher rates of 

observed skeletal deformities.  

Ultimately, consideration of water temperature, water chemistry, sediment chemistry, and 

parasitism did not definitively identify a root cause for the higher incidence of DELT observed at 

RG_OTTO.  It is possible that the higher incidence of DELT at RG_OTTO could be attributed to 

a combination of the factors described herein, as well as other factors that have not been identified 

to date or were not reflected in the available datasets.   

Mine-exposed area RG_ERST in MU5 had the highest proportion of suspected injuries (25%) and 

unclassified or unknown abnormalities (25%); however, these values are likely inflated due to the 

small sample size for RG_ERST (i.e., only n = 4 fish were assessed for abnormalities). 

One lethally-sampled fish from RG_ERST had a split pectoral fin and another was missing a 

gonad (Appendix Table D.19).  Overall, water quality was good at RG_ERST (WQI = 95; 

Section 3.6.2.2) and only one of the three water samples collected in 2018/2019 had a total 

selenium concentration (3.64 µg/L) greater than the BCMOECCS (2019a) selenium guideline 

(i.e., 2 µg/L).  No other analytes with potential to cause deformities were identified at RG_ERST. 

Longnose sucker were not sampled from RG_ERST prior to 2018 and DELT were only assessed 

in 2019. 

The incidence of internal parasites was notably much higher in lethally-sampled fish from 

RG_STPD relative to other lentic areas; 70% (total n = 10) of the individuals that were sampled 

contained parasitic worms (Appendix Table D.19).  These results are likely attributed to factors 

other than mine-influence, given that the incidence of parasitism was lower at other high 

mine-exposed lentic areas and other studies have demonstrated that incidence and severity of 

parasitism may be higher in reference versus mine-exposed fish (e.g., Kelly and Janz 2008; 

Dang et al. 2019).  For example, a study of intestinal parasites in northern pike (Esox lucius) from 

reference areas and areas downstream of a uranium mining and milling operation in northern SK 

indicated that parasite abundance and biomass was highest in reference fish; no parasites were 

found in the high-exposure fish (Kelly and Janz 2008).   

3.4.3 Longnose Sucker Tissue Chemistry 

3.4.3.1 Overview 

Longnose sucker muscle and ovary/egg tissue samples collected for the Lentic Area Supporting 

Study represent reference area RG_FLA1 in the Flathead River watershed and mine-exposed 

lentic areas distributed throughout MUs 3 to 5 (Appendix Table D.19).  Overall, sample sizes and 
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the distribution of samples among lentic areas reflect the presence (or absence) of longnose 

sucker in the fish catches from 2018 and 2019 (see Section 3.4.1).   

3.4.3.2 Comparisons to Reference Area Normal Ranges, Guidelines, and Benchmarks 

The lower and upper boundaries of the reference area normal ranges for longnose sucker muscle 

were 1.09 and 6.03 µg/g dw, and 4.22 and 5.70 µg/g dw for ovary (i.e., single-egg sample results 

were not used to calculate the reference area normal range for ovaries).  Selenium concentrations 

greater than 6.03 µg/g dw in muscle and 5.70 µg/g dw in ovaries are considered representative 

of mine-exposed conditions.     

Selenium concentrations in 100% (n = 8) of the longnose sucker muscle samples from RG_GO13 

in 2018 and 91% (i.e., 74 of n = 81 samples) of the muscle samples from mine-exposed lentic 

areas in 2019 had selenium concentrations in excess of 6.03 µg/g dw (Figure 3.11; 

Appendix Table D.24).  Selenium concentrations in muscle samples were also greater than the 

BCMOECCS (2019a) interim long-term chronic guideline (4 µg/g dw) in all but one sample from 

RG_ERWSF in MU5.  Lentic area RG_ERUP in MU3, which is at the low end of the 

mine-exposure gradient, also had some of the lowest selenium concentrations measured in 

longnose sucker muscle samples in 2019.  Five of the n = 9 samples had concentrations that 

were within the normal range, but above the BCMOECCS (2019a) interim guideline.  One sample 

from RG_EROL also had a selenium concentration that was above the guideline, but within the 

reference area normal range (Figure 3.11; Appendix Table D.24).   

The muscle samples with the highest selenium concentrations were collected from RG_GO13 

(2018 mean = 76 µg/g dw, n = 8; 2019 mean = 66 µg/g dw, n = 9; Figure 3.11; 

Appendix Table D.24).  Goddard Marsh (RG_GO13) is at the higher end of the mine-exposure 

gradient, based on specific conductance readings from 2018 and 2019 (Appendix Table D.25; 

see also Appendix Table F.4).  Total selenium concentrations in water (67 µg/L) collected from 

RG_GO13 in May 2019 were well above the applicable BC WQG (2 µg/L). 

Selenium concentrations in dietary items (30 µg/g dw; n = 3) also collected from RG_GO13 in 

May 2019 were greater than the 26 µg/g dw EVWQP Level 3 Benchmark for dietary effects to 

juvenile fish (Appendix Table D.24).  Additionally, stable isotope ratios in fish captured from lentic 

areas in the Elk River watershed, including RG_GO13, in 2002 and 2003 indicated fish tissues 

were representative of conditions at their capture location (i.e., fish exhibited site fidelity; 

Orr et al. 2006).   

Mine-exposed area RG_AQU1 in MU4, which is also at the higher end of the mine-exposure 

gradient based on specific conductance readings from 2018 and 2019, was the lentic area with 

the second-highest selenium concentrations in longnose sucker muscle samples, after RG_GO13 

(mean = 39 µg/g dw, n = 8; Appendix Table D.25).  Total selenium concentrations in water 



µg/g dw = micrograms per gram dry weight; MU = Management Unit; BC = British Columbia; GL = guideline; Ref = reference; Exp = Mine-exposed; EVWQP = Elk Valley Water Quality Plan.

Notes:  Grey shading represents the reference area normal range (2.5th and 97.5th percentiles of the reference area dataset).
Orange lines = EVWQP Level 1 (18 µg/g dw), Level 2 (22µg/g dw), and Level 3 (31 µg/g dw) Benchmarks for reproductive effects to fish other than westslope cutthroat trout (Golder 2014).

Figure 3.11: Selenium Concentrations in Muscle and Ovary Tissues of Longnose Sucker Captured from Reference and Mine-
exposed Lentic Areas, 2002 to 2019   
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(9.14 µg/L) and dietary items (26 µg/g dw; n = 3) collected from RG_AQU1 in May 2019 were well 

above the BC WQG and equal to the EVWQP Level 3 Benchmark for dietary effects to juvenile 

fish, respectively (Appendix Table D.25). 

Selenium concentrations in ovaries from female longnose sucker sampled from RG_GO13 in 

2018 (n = 6 samples) and all mine-exposed lentic areas in 2019 (n = 88 samples) were 

consistently greater than the upper boundary of the reference area normal range 

(i.e., 5.70 µg/g dw; Figure 3.11; Appendix Table D.26).  These results, which are based on the 

data from SRC, are supported by the analytical results from Trich for individual eggs 

(Appendix Table D.27).  Selenium concentrations in most ovary samples were also greater than 

the BCMOECCS (2019a) guideline (11 µg/g dw).  Exceptions included all eight samples collected 

from RG_ERUP, one sample collected from RG_OTTO (n = 8), and eight of the n = 10 samples 

collected from RG_DOMRS (Appendix Table D.26).  As described previously (see Section 3.4.2), 

RG_ERUP and RG_DOMRS are the least mine-exposed lentic areas of those assessed for 

longnose sucker population health and tissue chemistry in 2019.  Additionally, the lower selenium 

concentrations in longnose sucker tissues from these areas are supported by lower selenium 

concentrations in water and benthic invertebrate tissue samples (Appendix Table D.25). 

Similar to muscle, the ovaries with the highest selenium concentrations measured in 2018 and 

2019 were from longnose sucker captured at RG_GO13, followed by RG_AQU1 (Figure 3.11; 

Appendix Table D.26).  Selenium concentrations in ovaries from RG_GO13 were consistently 

greater than the EVWQP Level 3 Benchmark (i.e., 31 µg/g dw) in 2018 (mean = 68 µg/g dw) 

and 2019 (mean = 56 µg/g dw) for reproductive effects to fish other than westslope cutthroat trout. 

Selenium concentrations in five of the n = 8 ovaries collected from RG_AQU1 were also greater 

than the EVWQP Level 3 Benchmark, and the remaining three samples had concentrations 

greater than the EVWQP Level 2 Benchmark (Appendix Table D.24).  These results are supported 

by the single-egg samples analyzed by Trich (Appendix Tables D.24 and D.26).  

Selenium concentrations in muscle and ovary tissue samples collected from reference lentic area 

RG_FLA1 in May 2019 were consistently within applicable normal ranges (Figure 3.11; 

Appendix Tables D24 to D.27).  Two of the n = 9 muscle samples collected from RG_FLA1 in 

2019 had selenium concentrations greater than the 4 µg/g dw interim long-term chronic selenium 

guideline for fish muscle (Appendix Table D.23).  Selenium concentrations in the two ovaries 

(SRC) and single-egg samples (Trich) from RG_FLA1 were below the applicable 

BCMOECCS (2019a) guideline (i.e., 11 µg/g dw) for ovaries/eggs (Appendix Tables D.25 

and D.26).  Overall, the relatively low selenium concentrations measured in longnose sucker 

tissues from RG_FLA1 are supported by concentrations in benthic invertebrate tissues and water 

samples (Appendix Table D.24).   
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For the female longnose sucker lethally-sampled from reference and mine-exposed lentic areas 

in 2018 and 2019, the ratio of selenium concentrations in muscle:ovaries was 1.04:1; consistent 

with results of previous sampling completed in support of the RAEMP (Minnow 2018b). 

Therefore, selenium concentrations in muscle are considered a suitable surrogate for assessing 

reproductive effects where ovary-specific data are not available (e.g., historical data). 

Mercury concentrations in muscle tissue samples collected from longnose sucker captured at the 

reference lentic area RG_FLA1 (Flathead River watershed) and mine-exposed area RG_ERUP 

(MU3) in 2019 were consistently greater than the BCMOECCS (2019a) guideline for fish tissues 

consumed by wildlife (i.e., 0.33 µg/g ww; Appendix Table D.24).  Mercury concentrations in 

longnose sucker muscle tissue samples from mine-exposed areas RG_STPD, RG_EROL, and 

RG_DOMRS exceeded the guideline in at least 50% of the samples collected in 2019. 

Elevated mercury concentrations are not likely attributed to mining, but rather the size of the lentic 

area and other characteristics of lentic environments, such as higher rates of microbial 

methylation in sediments and productivity, as well as other anthropogenic activities within the 

watershed (i.e., logging; Rypel 2010; Wu et al. 2018). 

3.4.3.3 Comparisons to Model Predictions 

As indicated in Section 2.5.5.3, selenium concentrations measured in longnose sucker ovaries 

(201846 and 2019) and eggs (2019) were compared to predictions derived from bioaccumulation 

models that were developed for the EVWQP (Teck 2014), based on historical (i.e., pre-2018) data 

for westslope cutthroat trout.  Mean selenium concentrations in longnose sucker ovaries/eggs 

collected in 2019 were within the prediction interval (i.e., the range of model uncertainty) at all 

lentic areas (Table 3.12 and Figure 3.12).  However, the model appears to under-predict selenium 

concentrations measured in longnose sucker ovaries collected from RG_GO13 in August 2018 

(Table 3.12 and Figure 3.12).  This is likely due to temporal variability in aqueous selenium 

concentrations within RG_GO13.  Specifically, aqueous selenium concentrations measured 

during the fish tissue sampling programs were lower in August 2018 (i.e., 0.405 µg/L) than in 

May 2019 (i.e., 67 µg/L; Appendix Table F.8).  It is therefore considered likely that selenium 

concentrations measured in fish tissues from August 2018 represented a higher selenium 

exposure scenario than what was reflected in the water sample from that time frame.   

3.4.3.4 Temporal Comparisons 

Temporal comparisons of selenium concentrations measured in muscle tissue samples from 

longnose sucker were completed for reference area RG_FLA1 and mine-exposed area 

46 Ovary samples (n = 6) were collected from longnose sucker captured from RG_GO13 only in 2018. 



Lower Mean Upper

MU3 Mine-exposed RG_ERUP 13-May-19 7.16 7.20 2.50 11 47
2-Aug-18 - 63 2.51 11 47

16-May-19 61 58 15 72 346
RG_OTTO 13-May-19 14 13 2.52 11 47

RG_ERSCMC 15-May-19 19 20 6.74 30 137
RG_MIWW 9-May-19 21 19 3.13 14 59
RG_AQU1 15-May-19 27 32 6.66 30 135
RG_ERST 8-May-19 21 12 3.23 14 62
RG_STPD 13-May-19 18 15 5.37 24 106
RG_EROL 21-May-19 13 14 3.12 14 59

RG_DOMRS 21-May-19 9.12 11 3.44 15 66
Outside of MU1 

to MU6 Reference RG_FLA1 15-May-19 4.18 4.90 2.49 11 47

Mean selenium concentration exceeds the upper prediction limit.
Mean selenium concentration is less than the lower prediction limit. 

Notes: ID = identifier; µg/g dw = micrograms per gram dry weight; MU = Management Unit; - = no data/tissue type not analyzed.

Table 3.12: Mean Observed and Predicted Longnose Sucker Egg and Ovary Selenium Concentrations for Reference 

and Mine-exposed Lentic Areas, 2018 and 2019 a

Mine-exposed

Mine-exposed

RG_GO13

MU5

MU4

Prediction Interval (µg/g dw)
Lentic Area ID

Management 
Unit

Exposure 
Type

Date
Egg Tissue 

Selenium (µg/g dw 
dw)

Ovary Tissue 
Selenium (µg/g dw)
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Figure 3.12: Selenium Concentrations in Longnose Sucker Eggs and Ovaries Relative to 
Predictions and Aqueous Selenium Concentrations, 2018 and 2019

Notes: Mean longnose sucker egg and ovary selenium concentrations (solid black line) were estimated using a 
two-step water to fish egg/ovary selenium bioaccumulation model:  step 1 -  log10[Se]inv = 0.847+0.397 x 
log10[Se]aq and step 2 - log10[Se]fish = 1.02 + 0.026 x log10[Se]inv when [Se]inv < 6.8 and log10[Se]fish = 1.26 + 1.10 x 
log10[Se]inv when [Se]inv ≥6.8 (Golder 2018).  The 95% prediction limits for a single value from the two-step water 
to fish egg/ovary selenium bioaccumulation model are plotted as dashed red lines.  Green symbols represent 
reference areas and blue symbols represent mine-exposed areas.
ug/g dw = micrograms per gram dry weight; ug/L = micrograms per litre; MU = Management Unit; < = less than; ≥ 
= greater than or equal to; % = percent.
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RG_ERUP, RG_GO13, and RG_EROL (Appendix Tables D.28 and D.29; Appendix Figure D.30). 

No changes in selenium concentrations over time were observed for these areas, 

except RG_GO13.  Selenium concentrations in longnose sucker muscle were lowest in 2002, and 

significantly higher in 2018 and 2019 relative to 2002 and 2015 (Appendix Table D.29).   

Temporal comparisons of selenium concentrations measured in ovaries of longnose sucker were 

completed for reference area RG_FLA1, as well as mine-exposed areas RG_ERUP, RG_EROU, 

RG_GO13, RG_MIWW, RG_STPD, and RG_EROL (Appendix Tables D.28 and D.30; 

Appendix Figure D.31).  Similar to muscle, no significant changes in selenium concentrations over 

time were observed, except at RG_GO13.  The results for RG_GO13 suggest an increase in 

selenium concentrations over time; concentrations measured in ovaries in 2018 and 2019 were 

significantly higher than in 2005 and 2012 (Appendix Table D.30 Appendix Figure D.31). 

These patterns for RG_GO13 are not reflected in the temporal assessment of selenium 

concentrations in benthic invertebrate tissues; no significant changes over time were identified 

(see Section 3.5.4). 

3.4.3.5 Comparisons Between Analytical Methods 

Selenium concentrations measured in individual longnose sucker eggs (Trich) were generally 

similar to concentrations measured in paired whole ovaries (SRC; Appendix Table D.27). 

The RPDs between selenium concentrations reported by SRC and Trich ranged from 0.49 to 53% 

and the mean RPD (i.e., 13%) was relatively low (i.e., relative to the DQOs set by the analytical 

laboratories for concentrations in duplicate samples; see Appendices B and C).  Fifty-eight of the 

n = 60 longnose sucker ovary samples that were submitted to SRC in 2019 were larger than the 

sample mass threshold of 50 mg dw, above which analytical results from SRC for selenium can 

be considered reliable (Golder 2020a).      

Differences observed in the results for the two analytical laboratories likely reflect heterogeneity 

within the whole-ovary samples, the presence of blood vessels and connective tissues in whole 

ovaries that would not be present in single eggs, and to a lesser extent, ripeness.  A recent study 

of selenium concentrations in reproductive tissues of northern pikeminnow 

(Ptychocheilus oregonensis) captured from the Koocanusa Reservoir demonstrated that 

selenium concentrations in whole ovaries from fish with GSI <5% overestimate selenium 

concentrations in individual eggs (EcoTox et al. 2020).  As indicated in Section 2.5.2, ripe female 

longnose sucker were targeted for lethal sampling and most (i.e., 57 of the total n = 60 females 

that were sampled in 2019) had GSI >5%.  Although this GSI threshold is not specific to dwarf 

longnose sucker, it does suggest that overall, the sampled ovaries were sufficiently developed 

that selenium concentrations in whole ovaries were unlikely to over-represent concentrations in 

eggs, which is consistent with the results herein (see Appendix Table D.27).   
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3.4.4 Summary 

The 2018 and 2019 fishing efforts provided an indication of which lentic areas are accessible to 

fish and which lentic areas are used by longnose sucker, as well as use of lentic areas by species 

at risk, specifically bull trout and westslope cutthroat trout.  No longnose sucker were captured 

from within-watershed reference areas that were fished in 2018 or 2019. 

Consequently, comparisons to reference conditions relied on data from reference areas located 

in the Flathead River watershed.   

Non-YOY longnose sucker captured from mine-exposed areas in May 2019 had greater condition, 

on average, than fish from the reference area RG_FLA1.  In September 2019, YOY longnose 

sucker from mine-exposed areas generally had larger body sizes than fish from RG_FLA1 but 

were in similar condition; condition of mine-exposed YOY was higher relative to RG_FLOX. 

Smaller non-YOY fish were more abundant at RG_ERUP, RG_GO13, RG_MCIMCC, and 

RG_STPD in September 2019, relative to reference areas.  Few significant differences in energy 

stores were identified for non-YOY longnose sucker measured in September 2019.  Overall, a 

small proportion of the longnose sucker had DELT, regardless of the degree of mine-exposure. 

Exceptions included fish from RG_GO13 (primary fin erosion) and RG_OTTO 

(primarily deformities), where the incidence of suspected DELT was higher than at other lentic 

areas, and fish from RG_ERST, where the proportion of abnormalities may have been 

overestimated due to small sample sizes. 

The results herein suggest that selenium concentrations in muscle and ovaries of longnose sucker 

collected from mine-exposed lentic areas in MUs 3 to 5 are generally greater than the reference 

area normal range and therefore indicative of mine-exposure.  Concentrations were highest in 

samples from MU4, and from RG_GO13 and RG_AQU1 in particular.  All (100%) of the ovary 

samples from RG_GO13 exceeded the EVWQP Level 3 Benchmark for effects to fish and ovary 

samples from RG_AQU1 exceeded the applicable EVWQP Level 2 or Level 3 Benchmarks 

(Golder 2014).  Areas with higher selenium concentrations in longnose sucker muscle and ovaries 

in 2018 and 2019 generally had elevated selenium concentrations in water and benthic 

invertebrates.  Additionally, for most mine-exposed areas in MU4, selenium concentrations in 

tissues appeared to reflect the degree of mine-exposure, based on specific conductance. 

3.5 Benthic Invertebrate Tissue Chemistry 

3.5.1 Overview 

Composite-taxa benthic invertebrate tissue samples were collected from a total of 63 lentic areas 

distributed throughout MUs 1 to 5, and at reference areas outside MUs 1 to 6, in 2018 and 2019.  
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Samples represented reference conditions and a gradient of mine-exposure 

(Appendix Tables H.1 to H.6; see Appendix B for laboratory reports).  

3.5.2 Comparisons to the Reference Area Normal Range, Guideline, and Benchmarks 

Selenium concentrations in individual benthic invertebrate tissue chemistry samples from 

mine-exposed areas RG_HE27, RG_LPLML, RG_FO10, RG_FRSCW, and RG_FWDEC 

(Fording River wetland downstream of Ewin Creek) in MU1 were consistently greater than the 

BCMOECCS (2019a) guideline.  Concentrations in samples from RG_LPLML, RG_FO10, and 

RG_FRSCW were also frequently greater than the reference area normal range (i.e., 0.580 to 

16 µg/g dw; Figure 3.13; Appendix Tables I.1 and I.7).  Samples from RG_FO10 had the highest 

mean selenium concentration (21 µg/g dw) in MU1 in 2018 and 2019.  The mean was greater 

than the EVWQP Level 1 Benchmark for dietary effects to juvenile birds (15 µg/g dw), the upper 

boundary of the reference area normal range (16 µg/g dw), and the EVWQP Level 2 benchmarks 

for dietary effects to juvenile fish (18 µg/g dw) and effects to growth, reproduction, and survival of 

benthic invertebrates (20 µg/g dw; Appendix Tables I.1 and I.7).  Mean selenium concentrations 

in samples collected from RG_HE27 in 2018, as well as RG_LPLML (2018 and 2019) and 

RG_FRSCW (2019), exceeded the EVWQP Level 1 benchmarks for dietary effects to juvenile fish 

(11 µg/g dw) and birds, as well as effects to growth, reproduction, and survival of benthic 

invertebrates (13 µg/g dw; Golder 2014).  The upper boundary of the reference area normal range 

was also exceeded at RG_LPLML and RG_FRSCW (Appendix Table I.1).   

The higher selenium concentrations in benthic invertebrate samples from mine-exposed areas in 

MU1 are supported by similarly elevated total selenium concentrations in water and sediment 

chemistry samples.  Concentrations in water from RG_HE27, RG_LPLML, RG_FO10, 

RG_FRSCW, and RG_FWDEC were greater than the BC WQG and concentrations measured at 

other lentic areas in MU1 (Appendix Table I.7).  Mean selenium concentrations in sediment 

samples collected from RG_FO10 (12 mg/kg; n = 5), RG_LPLML (9 mg/kg; n = 5) 

and RG_FWDEC (mean = 13 mg/kg; n = 5) were also above the 2 mg/kg BCMOECCS alert 

concentration and the reference area normal range (see Section 3.6.2 and Appendix J).   

Selenium concentrations in benthic invertebrate samples collected from mine-exposed areas in 

MU3 in 2018 and 2019 were consistently less than the BCMOECCS (2019a) guideline (4 µg/g dw) 

at some areas, specifically RG_EROU and RG_GHWTC, and were consistently within the 

reference area normal range and below EVWQP benchmarks (Figure 3.13; Appendix Tables I.3 

and I.7).  Guideline exceedances were observed for samples collected from RG_ERUP and 

RG_TPW, but the highest selenium concentrations were for RG_GHSCW (mean = 8.97 µg/g dw; 



Red line = 4 μg/g dw BCMOECCS (2019a) interim guideline.

Orange line = EVWQP Benchmarks for dietary effects to juvenile fish (Level 1 [11 μg/g dw] = solid line; Level 2 [18 μg/g dw] = long dash; Level 3 [26 μg/g dw] = short dash; Golder 2014).

Green line = EVWQP Benchmarks for dietary effects to juvenile birds (Level 1 [15 μg/g dw] = solid line; Level 2 [22 μg/g dw] = long dash; Level 3 [41 μg/g dw] = short dash; Golder 2014).

Black line = preliminary Level 1 Benchmark for maternal amphibian diet (45 μg/g dw; Massé et al. 2015).

Figure 3.13:  Mean Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2006 to 2019

Purple line = EVWQP Benchmarks for effects to growth, reproduction, and survival of benthic invertebrates (Level 1 [13 μg/g dw] = solid line; Level 2 [20 μg/g dw] = long dash; Level 3 
[27 μg/g dw] = short dash; Golder, 2014).

μg/g dw = micrograms per gram dry weight; MU = Management Unit; ref = Reference; Exp = mine-exposed; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy; EVWQP = Elk Valley Water Quality Plan.

Notes: Grey shading represents the reference area normal range (2.5th and 97.5th percentiles of the reference area dataset).

0

10

20

30

40

50

60

R
G

_F
S

C
R

G
_L

M
L

R
G

_
U

P
B

E
C

R
G

_S
D

R
C

K
W

R
G

_U
P

G
H

C
R

G
_F

O
15

R
G

_F
O

15
B

R
G

_G
A

R
D

R
G

_R
E

F
F

R
G

_W
W

E
R

R
G

_
W

P
E

F
R

G
_G

LM
L

R
G

_G
LM

S
R

G
_G

R
LK

R
G

_L
C

H
O

R
G

_L
C

H
O

B
R

G
_A

L
E

1
R

G
_C

U
P

O
R

G
_H

A
R

T
R

G
_L

F
S

R
W

R
G

_E
L

14
R

G
_F

LO
X

R
G

_F
LA

1
R

G
_F

L1
7

R
G

_H
E

27
R

G
_L

P
LM

L
R

G
_F

O
F

R
2W

R
G

_F
O

10
R

G
_F

O
X

L
R

G
_S

F
R

R
R

G
_F

O
X

C
F

R
G

_F
R

W
U

C
H

R
G

_F
R

S
C

W
R

G
_F

W
D

E
C

R
G

_G
H

S
C

W
R

G
_E

R
U

P
R

G
_E

R
O

U
R

G
_T

P
W

R
G

_G
H

W
T

C
R

G
_E

R
S

C
IM

R
G

_P
A

IR
R

G
_E

L
W

D
G

C
R

G
_E

R
W

R
G

_E
R

W
C

O
R

G
_E

R
E

V
R

G
_S

E
R

O
X

R
G

_G
O

13
R

G
_O

T
T

O
R

G
_E

R
S

C
M

C
R

G
_S

M
C

IM
R

G
_M

C
IM

C
C

R
G

_M
C

W
A

R
G

_M
I1

6
R

G
_S

L
M

IC
P

R
G

_M
IC

2
R

G
_M

IW
W

R
G

_A
Q

U
1

R
G

_E
R

S
T

R
G

_
E

V
P

P
S

R
G

_E
R

H
R

G
_E

R
IM

N
F

R
G

_E
R

IM
F

R
G

_E
R

W
S

F
R

G
_S

T
P

D
R

G
_E

R
O

L
R

G
_D

O
M

R
S

R
G

_E
R

M
O

MU 1 MU 2 MU 3 MU 4 MU 5 Outside
MU1 to

MU6

MU 1 MU 3 MU 4 MU 5

Reference Mine-exposed

M
e

a
n

 S
e

le
n

iu
m

 (
μg

/g
 d

w
)

2006 Ref 2009 Ref 2010 Ref 2011 Ref 2012 Ref 2013 Ref 2014 Ref 2015 Ref 2018 Ref 2019 Ref
2006 Exp 2009 Exp 2010 Exp 2011 Exp 2012 Exp 2014 Exp 2015 Exp 2018 Exp 2019 Exp

November 2020 | 149 



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 150 

n = 3).  This area remained lotic well into August 201847 and had the highest specific conductance 

and aqueous total selenium concentrations observed for mine-exposed areas in MU3 in 2018 

or 2019 (Table 3.1; Appendix F).  Specific conductance readings and total selenium 

concentrations in water samples for the remaining mine-exposed lentic areas in MU3 were 

indicative of relatively low to moderate mine-exposure and supported the relatively low selenium 

concentrations observed in benthic invertebrate tissues (Appendix Table I.7).     

Selenium concentrations in benthic invertebrate samples from mine-exposed lentic areas in MU4 

were frequently greater than the BCMOECCS (2019a) guideline, reference area normal range, 

and EVWQP benchmarks (Figure 3.13; Appendix Tables I.4 and I.7).  Mine-exposed areas 

RG_PAIR, RG_ELWDGC, RG_ERW, RG_ERWCO, RG_GO13, RG_SLMICP (southern Lower 

Michel Creek pond), and RG_AQU1 had the highest concentrations in individual samples. 

In some cases, the EVWQP Level 3 benchmarks for effects to birds, fish, and benthic 

invertebrates were exceeded in individual samples, along with the preliminary Level 1 Benchmark 

for amphibians (Appendix Tables I.4 and I.7).  Total selenium concentrations in water samples 

from RG_ELWDGC, RG_ERW, and RG_ERWCO were above the BC WQG, and concentrations 

in sediment were above the 2 mg/kg alert concentration (BCMOECCS 2019a).  At RG_GO13, 

selenium concentrations in water were well above the BC WQG in most samples from 2019 

(mean = 44 µg/L; n = 6; Appendix Table I.7; see also Appendix F).  Lentic area RG_GO13 is 

among the lentic areas in the Elk River watershed with the greatest degree of mine-exposure, 

based on specific conductance (Table 3.1).  Mean selenium concentrations in sediment were the 

highest observed for lentic areas in MU4 (mean = 25 mg/kg in 2018 and mean = 60 mg/kg in 

2019; Section 3.6.3; Appendix J).   

Selenium concentrations in benthic invertebrate samples from mine-exposed areas in MU5 were 

generally greater than the BCMOECCS (2019a) guideline, but within the reference area normal 

range and less than EVWQP benchmarks (Figure 3.13; Appendix Table I.5).  The highest 

selenium concentrations in benthic invertebrate tissue chemistry samples in MU5 were 

from RG_STPD.  Mean concentrations from 2018 and 2019 exceeded the EVWQP Level 1 

Benchmarks for dietary effects to juvenile fish and effects to growth, reproduction, and survival of 

benthic invertebrates.  Selenium concentrations in samples from May 2019 exceeded the EVWQP 

Level 3 Benchmarks for dietary effects to juvenile fish and growth, reproduction, and survival of 

benthic invertebrates, as well as the EVWQP Level 2 Benchmarks for dietary effects to juvenile 

birds (Figure 3.13 Appendix Tables I.5).  These results are supported by relatively high total 

47 As indicated previously, this area was excluded from the Lentic Area Supporting Study after August 2018. 
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selenium concentrations in water samples collected from RG_STPD in 2018 and 2019 

(Appendix Table I.7).   

Selenium concentrations in benthic invertebrates from reference lentic areas RG_SDRCKW and 

RG_UPGHC in MU1, RG_FO15 and RG_FO15B in MU2, RG_GARD (East Elk Lakes 

FSR swamp) in MU3, RG_GLML, RG_GLMS, and RG_LCHOB in MU4, and RG_FLA1 in the 

Flathead River watershed were consistently less than guidelines and benchmarks. 

Concentrations in samples from the remaining reference areas were occasionally greater than 

the BCMOECCS (2019a) guideline and infrequently greater than the upper boundary of the 

reference area normal range or EVWQP benchmarks (Figure 3.13; Appendix Tables I.1 to I.7).48  

The mean concentration in the June 2019 samples from RG_WWER (12 µg/g dw; n = 3) 

exceeded the EVWQP Level 1 benchmark for dietary effects to juvenile fish (Appendix Table I.3), 

as did the mean concentration in the August 2018 sample from RG_HART (12 µg/g dw; n = 3; 

Appendix Table I.5).  Selenium concentrations in samples from RG_ALE1 were among the 

highest in samples collected from reference lentic areas in 2018 and 2019 (Figure 3.13; 

Appendix Tables I.4 and I.7).  Concentrations in individual samples were occasionally greater 

than EVWQP Level 1 and 2 benchmarks.  These results for RG_ALE1 were not supported by 

selenium concentrations in water, which were relatively low (Appendix Table I.7; see 

also Appendix F).  Overall, total selenium concentrations in water chemistry samples collected 

from reference lentic areas were consistently less than the BC WQG (Appendix Table I.7; see 

also Appendix F).  

3.5.3 Comparisons to Model Predictions 

As indicated in Section 2.6.2.3, benthic invertebrate tissue selenium concentrations measured in 

2018 and 2019 were compared to predictions derived from bioaccumulation models that were 

developed for the EVWQP and updated with data from 2018 and 2019 (Golder 2020b). 

Mean selenium concentrations in benthic invertebrate tissues were generally within or less than 

the prediction interval (i.e., within the range of model uncertainty) at most lentic areas (Table 3.13 

and Figure 3.14).  Exceptions included RG_ERW, RG_GO13, and RG_SLMICP in MU4 and 

RG_EROL in MU5; mean concentrations from these areas were higher than expected, based on 

the model results.  These lentic areas are among the areas with some of the highest selenium 

concentrations in individual benthic invertebrate samples (Appendix Table I.7).  Goddard Marsh 

(RG_GO13) is also immediately adjacent to mining activities, is relatively high on the 

48 Given that the normal range is based on the 97.5th percentile concentration of the reference area dataset, it is not 
unexpected that concentrations in most samples from reference areas would be within the reference area normal range, 
but that the occasional exceedance would occur. 



Lower Mean Upper

RG_LML 2018 May 7.2 1.34 3.91 11
July 5.7 2.76 8.06 24

September 11 3.06 8.94 26
RG_SDRCKW 2018 May 2.0 1.14 3.34 9.78
RG_UPGHC 2018 July 1.0 1.05 3.08 9.03

2018 July 16 7.24 21 63
2019 June 8.2 4.46 13 38
2018 July 18 3.55 10 30
2019 June 17 3.02 8.82 26

May 3.9 0.781 2.30 6.78
July 3.0 0.907 2.67 7.84

2019 June 4.2 3.15 9.20 27
RG_FO10 2018 July 21 5.71 17 49
RG_SFRR 2018 May 3.2 2.13 6.21 18

May 2.9 1.59 4.66 14
July 1.7 1.83 5.34 16

RG_FRWUCH 2018 July 6.9 2.01 5.88 17
RG_FRSCW 2019 June 18 10 31 92
RG_FWDEC 2018 July 11 2.64 7.71 22

May 2.0 1.44 4.21 12
July 2.7 1.29 3.78 11

2019 June 2.1 1.16 3.40 10
RG_FO15B 2019 May 1.5 0.850 2.50 7.36
RG_GARD 2019 May 1.7 1.00 2.93 8.59
RG_REFF 2018 May 6.0 1.58 4.60 13

May 5.2 2.12 6.20 18
June 12 2.57 7.51 22

2018 May 3.5 2.55 7.46 22
2019 June 7.3 2.20 6.43 19

RG_GHSCW 2018 July 9.0 2.07 6.04 18
2018 August 6.3 1.50 4.38 13

May 5.5 1.49 4.35 13
June 7.0 1.52 4.46 13

September 3.6 1.47 4.31 13
May 3.3 1.27 3.71 11
July 2.6 1.39 4.07 12

2019 June 2.6 1.32 3.85 11
RG_TPW 2018 May 6.1 1.10 3.22 9.44

2018 May 3.2 0.990 2.91 8.53
2018 August 1.6 1.02 2.99 8.77

RG_GLML 2018 May 1.7 1.22 3.58 10
May 1.6 1.69 4.93 14

August 0.64 1.23 3.60 11
May 0.57 1.07 3.15 9.23
June 1.1 1.26 3.69 11
May 3.5 1.22 3.58 10

August 3.9 1.53 4.47 13
2019 June 5.7 1.51 4.42 13

RG_LCHOB 2019 May 1.9 1.04 3.05 8.95
2018 August 11 2.19 6.38 19

July 14 1.97 5.74 17
September 12 2.09 6.11 18

RG_CUPO 2018 May 4.2 1.80 5.27 15

MU4

Mine-
exposed

RG_ERUP 2019

RG_EROU 2018

RG_GHWTC

Reference

RG_GLMS
2018

2019

RG_GRLK 2018

RG_ALE1 2019

RG_FO15 2018

MU1

Reference RG_UPBEC 2019

Mine-
exposed

RG_HE27

RG_LPLML

RG_FOFR2W 2018

RG_FOXCF

Table 3.13: Mean Observed and Predicted Benthic Invertebrate Tissue Selenium 
Concentrations for Reference and Mine-exposed Lentic Areas, 2018 and 2019

Management 
Unit

Exposure 
Type

Lentic Area ID Year Month
Tissue Selenium 

(µg/g dw)

Prediction Interval
(µg/g dw)

MU3

Reference RG_WWER 2019

RG_WPEF

2018

MU2 Reference
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Lower Mean Upper

RG_ERSCIM 2019 June 10 8.72 26 76
2018 May 22 7.08 21 62

July 23 5.91 17 51
September 18 5.79 17 50

May 23 5.02 15 43
August 25 5.28 15 45

May 45 5.54 16 48
September 15 4.59 13 39

May 15 4.39 13 38
August 53 3.40 9.94 29

2019 June 24 5.72 17 49
RG_ERWCO 2018 May 30 4.96 15 43

RG_EREV 2019 June 11 5.84 17 50
2018 May 11 3.04 8.88 26

June 12 3.14 9.18 27
July 9.9 2.15 6.28 18

September 5.7 2.78 8.13 24
2018 July 26 1.68 4.91 14

May 30 12 37 112
June 17 1.72 5.02 15

RG_GO13-1 2019 July 13 1.42 4.14 12
RG_GO13-2 2019 July 33 12 37 109
RG_GO13 2019 September 19 13 38 112

May 15 4.20 12 36
July 7.0 2.93 8.56 25
May 6.7 1.84 5.37 16
June 4.9 1.89 5.52 16

September 2.3 1.37 4.02 12
May 13 5.82 17 50

September 9.8 4.31 13 37
2018 August 6.4 1.15 3.38 9.90

May 12 1.51 4.42 13
July 7.6 1.43 4.18 12

September 4.6 1.33 3.88 11
May 12 7.47 22 65

September 3.3 4.03 12 34
July 5.7 4.60 13 39

September 4.8 5.02 15 43
May 12 2.71 7.90 23

August 11 3.10 9.05 26
2019 June 11 2.78 8.10 24

RG_SLMICP 2018 May 28 1.59 4.65 14
RG_MIC2 2019 September 7.5 2.80 8.17 24

2018 August 13 2.64 7.71 22
May 15 2.83 8.26 24
June 13 2.53 7.38 22

September 6.4 2.26 6.58 19
2018 August 18 5.06 15 44

May 26 5.76 17 50
July 27 5.02 15 43

September 15 5.14 15 44

RG_MIWW 2019

RG_AQU1 2019

MU4

RG_ERSCMC 2019

RG_SMCIM 2019

RG_MCIMCC 2019

RG_MCWA 2019

RG_MI16 2018

Table 3.13: Mean Observed and Predicted Benthic Invertebrate Tissue Selenium 
Concentrations for Reference and Mine-exposed Lentic Areas, 2018 and 2019

Management 
Unit

Exposure 
Type

RG_PAIR 2019

RG_ELWDGC
2018

2019

RG_ERW 2018

Mine-
exposed

RG_SEROX 2019

RG_GO13 2019

RG_OTTO

2018

2019

Lentic Area ID Year Month
Tissue Selenium 

(µg/g dw)

Prediction Interval
(µg/g dw)
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Lower Mean Upper

2018 August 12 1.70 4.95 14
May 4.0 1.68 4.90 14
June 6.4 1.93 5.63 16
May 5.0 1.08 3.16 9.26
June 4.6 1.44 4.22 12
July 3.3 1.29 3.78 11

September 3.0 1.34 3.93 11
May 7.2 4.01 12 34
July 7.3 2.35 6.86 20

2019 May 11 2.92 8.51 25
2018 August 11 2.44 7.11 21

July 13 3.10 9.05 26
September 12 2.64 7.71 22

RG_ERMO 2018 May 7.0 1.98 5.77 17
RG_ERH 2018 August 11 2.86 8.35 24

RG_ERIMNF 2019 June 5.7 1.74 5.09 15
2018 July 2.7 0.924 2.71 7.98
2019 June 3.7 1.10 3.22 9.44
2018 July 3.2 1.70 4.97 15

May 4.6 1.93 5.65 16
June 4.8 1.85 5.40 16

September 3.5 1.75 5.10 15
2018 July 14 4.33 13 37

May 35 4.69 14 40
September 16 3.18 9.28 27

2018 August 12 1.06 3.10 9.09
May 9.5 2.82 8.24 24
June 11 3.54 10 30

September 4.1 0.948 2.78 8.18
2018 May 6.4 3.16 9.24 27

May 7.6 3.09 9.03 26
September 9.2 1.78 5.19 15

RG_FLOX 2019 September 5.4 1.00 2.93 8.59
May 3.4 1.31 3.84 11

September 2.9 1.14 3.35 9.80
RG_FL17 2019 May 3.5 1.41 4.12 12

Mean selenium concentration exceeds the upper prediction limit.
Mean selenium concentration is less than the lower prediction limit. 

Notes: ID = identifier; µg/g dw = micrograms per gram dry weight; MU = Management Unit.

Outside of MU1 
to MU6 Reference RG_FLA1 2019

RG_STPD 2019

RG_EROL 2019

RG_DOMRS 2019

MU5

Reference

RG_HART 2019

RG_LFSRW 2019

Mine-
exposed

RG_ERST

Table 3.13: Mean Observed and Predicted Benthic Invertebrate Tissue Selenium 
Concentrations for Reference and Mine-exposed Lentic Areas, 2018 and 2019

Management 
Unit

Exposure 
Type

Lentic Area ID Year

2018

RG_EVPPS 2019

RG_ERIMF

RG_ERWSF 2019

Month
Tissue Selenium 

(µg/g dw)

Prediction Interval
(µg/g dw)
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Figure 3.14: Selenium Concentrations in Benthic Invertebrate Tissues Relative 
to Predictions and Aqueous Selenium Concentrations, 2018 and 2019

Notes: Mean benthic invertebrate selenium concentrations (solid black line) were estimated using a one-step water to 
benthic invertebrate selenium bioaccumulation model: log10[Se]benthicinvertebrate=0.847+0.397×log10[Se]aq from Golder 
(2020b). The 95% prediction limits for a single value from the one-step water to benthic invertebrate selenium 
accumulation model are plotted as dashed red lines. Green symbols represent reference areas and blue symbols 
represent mine-exposed areas.
ug/g dw = micrograms per gram dry weight; ug/L = micrograms per litre; MU = Management Unit; % = percent.
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mine-exposure gradient, and had the highest aqueous total selenium concentrations of any lentic 

area sampled in 2018 and 2019.   

3.5.4 Temporal Comparisons 

Temporal comparisons of selenium concentrations in composite-taxa benthic invertebrate tissue 

chemistry samples were completed for a total of 11 reference and 25 mine-exposed lentic areas 

(i.e., the areas that had two or more years of data; Appendix Tables I.8 and I.9).  No significant 

changes in selenium concentrations over time were identified for most lentic areas, except 

RG_FO10 in MU1, RG_OTTO in MU4, and RG_EROL in MU5 (Appendix Table I.8; 

Appendix Figure I.1).  At RG_FO10, selenium concentrations often varied within years, but mean 

concentrations were not significantly different among most years, except in 2015, when the mean 

annual concentration was relatively and consistently low.  The lower concentrations observed in 

samples from 2015, and to a lesser extent 2014, may be attributed to greater influence from the 

side-channel in the years following the 2013 flood event.  Specifically, there was greater flow for 

through this location and lower aqueous selenium concentrations consistent with lotic versus 

lentic habitats (Minnow 2018b).  At RG_OTTO, concentrations were highest in samples collected 

in 2012 and 2018; concentrations were significantly lower in 2019.  For RG_EROL, mean 

selenium concentrations were not significantly different except between 2012 and 2015 

(Appendix Table I.8; Appendix Figure I.1).  Overall, there were no clear upward or downward 

trends in selenium concentrations over time for reference or mine-exposed lentic areas with two 

or more years of data.     

3.5.5 Summary 

Selenium concentrations in composite-taxa benthic invertebrate samples collected from reference 

and mine-exposed lentic areas frequently exceeded the BCMOECCS (2019a) guideline, were 

generally supported by selenium concentrations measured in water and sediment and were 

generally as expected based on modelled predictions.  Selenium concentrations in samples from 

mine-exposed areas in MUs 1, 4, and 5 exceeded the upper boundary of the reference area 

normal range.  Mean selenium concentrations for some reference areas (i.e., RG_LCHO 

[Leach Creek oxbow; 2015], RG_ALE1, and RG_HART) were elevated relative to EVWQP 

Level 1 Benchmarks for effects to birds, fish, and benthic invertebrates.  Consequently, the upper 

boundary of the reference area normal range (i.e., 16 µg/g dw) was higher than these EVWQP 

Level 1 Benchmarks.  It is therefore possible that effects to these receptor groups may occur even 

in the absence of mine-influence, likely due to the watershed being naturally seleniferous and 

processes within individual lentic areas (e.g., cycling through the sediment-detrital pathways; 

Orr et al. 2006).  The highest mean concentrations observed in 2018 and 2019 were at 

RG_ELWDGC, RG_ERW, and RG_ERWCO in MU4; mean concentrations were greater than the 
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EVWQP Level 3 Benchmarks for effects to juvenile fish and effects to growth, reproduction, and 

survival of benthic invertebrates (Golder 2014).  No consistent upward or downward trends in 

selenium concentrations over time were observed for lentic areas having two or more years 

of data. 

3.6 Habitat Information 

3.6.1 Lentic Habitat Features 

Habitat features were assessed at 10 reference and 25 mine-exposed lentic areas in MU1 in 2018 

and 2019 (Appendix Table E.1; see also Appendix Figures E.1 to E.11).  The assessed reference 

areas are located along Ewin Creek and to the south of GHO, with the exception of RG_LML, 

which was located on FRO prior to being infilled in fall 2018.  Most of the reference lentic areas 

in MU1 were classified as ponds (n = 4) or shallow-water wetlands (n = 4).  Mine-exposed lentic 

areas in MU1 are distributed along the Fording River, and most (n = 10) were classified as ponds, 

followed by mineral wetlands of the marsh sub-class (n = 5), snyes (n = 3), and other lentic 

habitat types.  Forest (reference areas) and forest and mining (mine-exposed lentic areas) were 

the most common adjacent land use types. 

Habitat assessments were completed for three reference and two mine-exposed areas in MU2 

(Appendix Table E.2; Appendix Figures E.12 to E.14).  Two of the reference areas 

(RG_FO15 and RG_FO15B) are shallow-water wetlands located on either side of a railway 

right-of-way and are connected by a culvert.  The other reference area that was assessed 

(RG_LILA; Lily Lake) is a peatland wetland of the bog sub-class.  Two mine-exposed areas, 

RG_LSFRW and RG_USFRW, were identified as lotic during the May 2018 reconnaissance, but 

became lentic by June 2018.  Land use types were primarily forest and logging.  No other lentic 

or semi-lentic mine-exposed areas were examined in MU2 in 2018 due to difficulty locating 

suitable lentic areas for inclusion in the Lentic Area Supporting Study within that MU.   

Habitat features were recorded at 11 reference and seven mine-exposed areas in MU3 in 2018 

and 2019 (Appendix Table E.3; Appendix Figures E.15 to E.18).  Reference areas were primarily 

located near Josephine Falls or west of the Elk River and north of Elkford.  Boggy or swampy 

habitats were common among reference areas, and water levels were frequently influenced by 

groundwater inflows.  Adjacent land use types were predominantly forest and logging. 

Mine-exposed lentic areas were distributed north-south along the length of the Elk River and 

represented a variety of lentic habitat types (e.g., oxbow, pond).  RG_GHSCW was among the 

mine-exposed areas included in the habitat assessments; however, this habitat remained lotic 

well into July/August 2018 and was therefore excluded from subsequent sampling in support of 
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the Lentic Area Supporting Study.  Adjacent land use types for mine-exposed lentic areas in MU3 

included forest, logging, and livestock (i.e., pasture/grazing; Appendix Table E.3).  

Seven reference and 2549 mine-exposed lentic areas were assessed for habitat features in MU4 

in 2018 and 2019 (Appendix Table E.4; Appendix Figures E.19 to E.32).  Reference areas were 

located primarily in the Grave Lake area (i.e., RG_GLML, RG_GLMS, and RG_GRLK), to the 

west of the Elk River, along Leach Creek (i.e., RG_LCHOB), or along Alexander Creek 

(i.e., RG_ALEXFSR and RG_ALE1).  Habitat types included mineral wetlands (shallow-water 

wetlands and marshes), ponds, and one lake (i.e., RG_GRLK).  Forest was the most common 

surrounding land use.  Mine-exposed lentic areas were primarily distributed along Michel Creek 

and the Elk River.  A variety of lentic habitat types were represented by the mine-exposed areas 

in MU4, including, but not limited to, beaver ponds/impoundments (n = 9), side-channels (n = 4), 

and mineral wetlands falling into the swamp (n = 2) or mineral marsh (n = 3) sub-classes. 

Forest was the most common adjacent land use type; however, commercial and mining-related 

land uses were also common. 

Habitat features were recorded at four reference and 23 mine-exposed areas in MU5 in 2018 and 

2019 (Appendix Table E.5; Appendix Figures E.34 to E.40).  Reference areas included RG_HART 

(north of Fernie), RG_ISLAND (Island Lake Lodge; east of Fernie), as well as RG_LFSRIM and 

RG_LFSRW, both of which are northeast of Elko.  Despite having different habitat classifications, 

water levels at all four of these areas are predominantly influenced by surface inflows and 

outflows.  Forest was the predominant adjacent land use type.  Mine-exposed lentic areas 

included in the habitat assessments are distributed along the Elk River. 

Beaver ponds/impoundments (n = 9), side-channels (n = 4), and snyes (n = 3) were the most 

common habitat classifications, and water levels were often influenced by seepage or surface 

inflows and outflows.  Forest and commercial land use types were common for mine-

exposed areas.  

Three reference areas outside MUs 1 to 6 were assessed for habitat features in 2018 and 2019 

(Appendix Table E.6; Appendix Figures E.41 to E.43).  All three areas were located within the 

Flathead River watershed.  Flathead oxbow (RG_FLOX) was classified as an oxbow, RG_FLA1 

was classified as a snye, and RG_FL17 was classified as a lake.  Each of these areas was 

surrounded by forest and water levels were primarily influenced by surface inflows and outflows. 

Logging was also observed in the area around RG_FLOX (Appendix Table E.6).  

49 One of which (RG_ERIMRB; Elk River impoundment at the rail bridge) was misidentified as a beaver 
pond/impoundment in May 2018 and confirmed as a settling pond in June 2018. 
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3.6.2 Water Quality 

3.6.2.1 In Situ Water Quality 

Water temperatures were variable in 2018 and 2019 and were reflective of the characteristics of 

each lentic area (e.g., size, sun exposure), time of day, and timing of the surveys (e.g., May versus 

August; Appendix Tables F.1 to F.7).  Habitat suitability for longnose sucker (i.e., the sentinel fish 

species for this study) decreases substantially as water temperatures increase above 

approximately 15 to 16°C (Edwards 1983).  Additionally, dwarf longnose sucker were historically 

most abundant in lentic areas with water temperatures ≤17°C and DO concentrations 

>6 milligrams per litre (mg/L; LePage 2014).  Water temperatures in excess of 20°C were 

observed at RG_OTTO in June and July 2018 and May and June 2019, at RG_ISLAND in August 

2018 and 2019, at RG_LFSRIM in August 2018, RG_ERIMF in July and August 2018, 

RG_ERWSF in July 2018 and June 2019, and RG_FL17 in August and September 2019 

(Appendix Tables F.1 to F.7).  These areas are accessible to fish, and longnose sucker were 

captured at RG_OTTO and RG_ERWSF in 2019 (Section 3.4.1; Appendix D).  None of the 

remaining lentic areas that had multiple incidences of elevated water temperatures were 

accessible to fish based on data collected in 2018 and 2019.50  These included RG_REFF, 

RG_WWER, RG_LERP, RG_GHWTC, and RG_LFSRW.  These areas are generally shallow, 

with the exception of RG_LERP and the centre deeper portion of RG_REFF; RG_LERP also has 

full sun-exposure (Appendix E). 

Dissolved oxygen concentrations and pH readings were variable at reference and mine-exposed 

lentic areas (Appendix Tables F.1 to F.7).  Most lentic areas had at least one DO measurement 

less than the 8 mg/L BC WQG for life stages other than buried embryos/alevin, and concentrations 

less than the 5 mg/L instantaneous minimum guideline were also common (BCMOECCS 2019a). 

Measurements of pH that were outside the range of 6.5 to 9.0 (i.e., the unrestricted range of 

acceptable pH readings for freshwater; BCMOECCS 2019a) were recorded at a number of 

reference and mine-exposed areas (Appendix Tables F.1 to F.7).   

As described in Section 3.1, measurements of specific conductance taken in 2018 and 2019 

indicated that of the lentic areas evaluated, RG_FOFR2W had the greatest degree of 

mine-exposure (mean specific conductance = 1,387 µS/cm; n = 18; Table 3.1; 

Appendix Tables F.1 to F.7).  Specific conductance readings were also relatively high for 

RG_GO13 (mean specific conductance = 1,081 µS/cm; n = 37), RG_MCIMCC (mean specific 

conductance = 1,322 µS/cm; n = 29), and RG_MCWA (mean specific 

50 Reference lentic area RG_REFF supported fish historically (Minnow 2018a); however, none were captured or 
observed as part of surveys for the Lentic Area Supporting Study (see Section 3.4.1 and Appendix D). 
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conductance = 1,369 µS/cm; n = 13) in MU4.  Again, the readings for these areas are consistent 

with their proximity to mine-influence, as well as elevated aqueous concentrations of some 

mine-related constituents (i.e., total selenium, sulphate, and nitrate).  Mine-exposed area 

RG_FOFR2W is at the base of the Fording South Tailings Pond at FRO, RG_GO13 is adjacent 

to mining activities at EVO, and RG_MCIMCC and RG_MCWA are immediately downstream of 

CMO and within 500 m of mine-related infrastructure.  Overall, the data collected in 2018 and 

2019 indicate specific conductance is a useful indicator of mine-influence. 

The lowest specific conductance readings recorded in MUs 1 to 5 in 2018 and 2019 were for 

reference areas, with the exception of mine-exposed area RG_SLMICP (specific conductance 

= 132 µS/cm; n = 1; Table 3.1; Appendix Tables F.1 to F.7).  Reference areas with the lowest 

specific conductance readings included RG_LILA (mean specific conductance = 232 µS/cm; 

n = 2), RG_LCHOC (mean specific conductance = 253 µS/cm; n = 4), RG_LCHOB (mean specific 

conductance = 200 µS/cm; n = 8), and RG_GRWETB (Crowsnest B swamp; mean specific 

conductance = 116 µS/cm; n = 4).  Three of the reference lentic areas in the Flathead River 

watershed also had relatively low specific conductance readings.  These were RG_BORDD 

(Flathead Valley FSR swamp; mean specific conductance = 211 µS/cm; n = 4), RG_FLM 

(mean specific conductance = 122 µS/cm; n = 4), and RG_SGCRK (Sage FSR pond; mean 

specific conductance = 149 µS/cm; n = 4; Table 3.1; Appendix Table F.7).   

3.6.2.2 Water Chemistry Samples 

A total of 62 water chemistry samples were collected in 2018 and 100 samples were collected 

in 2019 (Appendix Table F.8; see Appendix B for laboratory reports).  Few of the water quality 

analytes measured in water chemistry samples collected from reference and mine-exposed lentic 

areas in 2018 and 2019 had concentrations in excess of applicable BC WQGs, the most 

conservative EVWQP Level 1 Benchmarks, or relevant screening values (see Table 2.6; 

Appendix Table F.8).  This was reflected in the overall WQI that were calculated for individual 

lentic areas (Appendix Table F.9).  Analytes with concentrations in excess of the short-term BC 

WQG for the protection of freshwater aquatic life included the following: 

 total iron (RG_LPLML, RG_FRWUCH [Fording River wetland upstream of

Chauncey Creek], RG_EROU, RG_ERW, RG_GO13, RG_HART, and RG_ERWSF);

 dissolved aluminum (RG_SLMICP);

 dissolved copper (RG_LPLML); and

 dissolved iron (RG_FRWUCH).
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Except for RG_HART (reference), the areas listed above are mine-exposed areas distributed 

throughout MUs 1 to 5.  Exceedances of the short-term BC WQG were associated with a single 

sampling event per lentic area (i.e., exceedances did not occur over multiple sampling events 

or years).  Additionally, habitat assessment data for RG_SLMICP (Appendix E) and water 

chemistry sample results from the remaining lentic areas listed above indicate that exceedances 

of the short-term BC WQG corresponded with periods of elevated TSS and/or turbidity. 

Elevated TSS and turbidity could not be linked to a definitive cause, such as a heavy rainfall event. 

Analytes with concentrations in excess of the long-term chronic BC WQG for the protection of 

freshwater aquatic life included the following: 

 total chromium (RG_PAIR);

 total selenium (RG_HE27, RG_LPLML, RG_FO10, RG_FRSCW, RG_PAIR,

RG_ELWDGC, RG_ERW, RG_ERWCO, RG_EREV, RG_OTTO, RG_ERSCMC,

RG_MCIMCC, RG_AQU1, RG_ERST, RG_STPD, and RG_EROL);

 total silver (RG_EVPPS);

 total uranium (RG_FOFR2W);

 total zinc (RG_EVPPS and RG_ERWSF);

 dissolved aluminum (RG_LFSRW);

 dissolved cadmium (RG_FOFR2W); and

 dissolved copper (RG_FOXCF, RG_WPEF, RG_TPW, RG_LCHOB, RG_OTTO,

RG_NLMICP [north Lower Michel Creek pond]).

Exceedances of the long-term chronic BC WQG were generally associated with mine-exposed 

lentic areas, with the exception of dissolved aluminum (RG_LFSRW only) and dissolved copper 

(RG_WPEF and RG_LCHOB).  Total selenium concentrations above the long-term chronic BC 

WQG were associated with mine-exposed lentic areas, and generally supported higher 

concentrations observed in amphibian, bird, fish, and benthic invertebrate tissues (see 

Sections 3.2 to 3.5).   

The BC WQG exceedances for dissolved copper are likely attributed to the conservative nature 

of the Biotic Ligand Model (BLM)-based BC WQG that was used (BCMOECCS 2019a). 

The BLM-based BC WQG is calculated using measurements of water temperature, pH, DOC, the 

humic acid ratio of DOC, alkalinity, calcium, magnesium, sodium, potassium, sulphate, and 

chloride in individual samples (BCMOECCS 2019b).  However, because the humic acid ratio of 

DOC was not determined for water samples collected in support of this study, the simplified 
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version of the BLM-based BC WQG calculation was used.  This version of the BC WQG is 

calculated from sample-specific records of temperature, DOC, pH, and hardness and 

conservative estimates of the concentrations of the remaining supporting parameters 

(BCMOECCS 2019b).  Conservative estimates are used so that BC WQG derived using the 

simplified version of the BLM-based calculation will always be lower than the BC WQG that would 

be produced by the more complex version of the calculation.  For water samples collected from 

RG_LML, RG_UPBEC, RG_HE27, RG_GHWFR (Greenhills wetland beside Fording River), 

RG_FO15, RG_FO15B, RG_WWER, RG_EROU, RG_ALE1, RG_CUPO, RG_SMCIM, 

RG_AQU1, RG_HART, RG_ERWSF, RG_STPD, RG_ERMO (Elk River side-channel 

near Morissey), RG_FLOX, and RG_FLA1 in 2018 and/or 2019, the BLM-based BC WQG for 

dissolved copper was so conservative that it was less than the LRL (0.00050 mg/L). 

Because dissolved copper concentrations measured in these samples were also less than the 

LRL, the measured concentrations cannot be definitively identified as exceeding the BC WQG. 

Unlike the lentic areas listed above that had concentrations below the LRL, dissolved copper 

concentrations at RG_FOXCF, RG_WPEF, RG_TPW, RG_LCHOB, RG_OTTO, and 

RG_NLMICP were reported at detectable concentrations that were above sample-specific 

BLM-based BC WQG (Appendix Table F.8).  However, the dissolved copper concentration 

reported for RG_TPW (0.000530 mg/L) was roughly similar to the median background 

concentration reported for unimpacted sites in the Kootenay Region of BC (0.00047 mg/L; 

BCMOECCS 2019b).  Dissolved copper concentrations reported for RG_FOXCF, RG_WPEF, 

RG_LCHOB, RG_OTTO, and RG_NLMICP were higher than this median background 

concentration but were less than the 90th percentile concentration calculated for unimpacted sites 

in the Kootenay Region of BC (BCMOECCS 2019b).  Because reported concentrations are within 

background/unimpacted levels for the region, it is considered unlikely the observed BC WQG 

exceedances can be directly attributed to mine-influence.   

Analytes with concentrations in excess of the most conservative EVWQP Level 1 Benchmarks or 

relevant screening values included the following: 

 nitrate (RG_FRSCW, RG_ERSCIM, RG_PAIR, and RG_MCIMCC);

 sulphate (RG_MCIMCC); and

 dissolved cadmium (RG_LCHOB).

With the exception of RG_LCHOB, the lentic areas listed above are mine-exposed lentic areas.   

The lentic areas with the lowest WQI, which were calculated based on the long-term chronic 

BC WQG, included RG_FRSCW in MU1 and RG_ERSCIM, RG_PAIR, and RG_GO13 in MU4, 

all of which were mine-exposed (Appendix Table F.9; Appendix Figure F.1).  At RG_FRSCW and 
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RG_ERSCIM, the magnitude of individual guideline exceedances was high for selenium and 

nitrate, which resulted in lower WQI (i.e., WQI = 74 and 81, respectively).  The lower WQI for 

RG_PAIR was attributed to the scope, frequency, and magnitude of guideline exceedances. 

Concentrations of nitrate and chromium were elevated in one sample each, and total selenium in 

all three water samples from RG_PAIR were well above the long-term chronic BC WQG 

(Appendix Table F.8).  The WQI for RG_GO13 (WQI = 75) was lower primarily due to relatively 

high-magnitude exceedances of the BC WQG for selenium in four of the seven water samples 

collected in 2018 and 2019, as well as occasional guideline exceedances for other analytes. 

The remaining lentic areas had WQI ≥90. 

3.6.3 Sediment Quality 

3.6.3.1 Particle Sizes and Total Organic Carbon 

As expected for lentic areas, which are characterized by minimally-flowing water and an 

accumulation of fine sediments (Armantrout 1998; IRCL 2008), sediment samples collected in 

2018 and 2019 were dominated by silt and clay (Appendix Tables J.1 to J.5).  Sand (and in one 

case, gravel) content was higher in samples from some areas, including: 

 mine-exposed area RG_HE27 in MU1 (approximately 4.3 to 76% sand);

 mine-exposed area RG_GHSCW in MU3 (approximately 31 to 53% sand);

 reference area RG_GRLK in MU4 (approximately 42 to 84% sand);

 mine-exposed area RG_ERST in MU5 (approximately 32 to 66% sand);

 mine-exposed area RG_ERIMF in MU5 (approximately 37 to 72% sand and gravel); and

 mine-exposed area RG_ELKOA in MU5 (approximately 26 to 67% sand).

Mine-exposed areas RG_GHSCW and RG_ELKOA were not considered truly lentic based on 

data and observations from 2018 and were subsequently excluded from the Lentic Area 

Supporting Study.  Coarser substrates in RG_HE27 are likely attributed to Henretta Lake being a 

pond/wetland through which Henretta Creek flows (Appendix E).  Larger sediment particle sizes 

in RG_ERST are likely attributed to RG_ERST being partially surrounded by a man-made berm 

and its proximity to bridges, roads, and walking trails where coarser substrates may fall into or be 

washed into the lentic area during rain events.  At RG_ERIMF, the larger particle sizes are also 

likely attributed, in part, to the lentic area’s proximity to roadways and walking trails, but also 

because it is a constructed pond (i.e., a stormwater retention pond within Fernie) in which artificial 

substrates have been placed.   

Sediment TOC content in individual samples was typically ≤20%, with the exception of: 
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 all samples from RG_UPGHC (25 to 30% TOC);

 four of five samples from RG_GLMS (19 to 37% TOC);

 one of five samples from RG_ALE1 (6.7 to 28%)

 three of five samples from RG_GO13 in 2018 (13 to 22% TOC);

 six of 10 samples collected from RG_OTTO in 2018 (14 to 35% TOC) and 2019

(11 to 42% TOC);

 two of five samples from RG_MCIMCC (6.8 to 27% TOC); and

 two of five samples from RG_AQU1 (18 to 27% TOC).

The lowest TOC content was measured in a sample from RG_STPD in 2018 (i.e., 1.9%); TOC 

was generally low in the samples from this lentic area compared to other lentic areas (i.e., 1.9 to 

6.9% in 2018 and 4.7 to 5.3% in 2019).   

Statistically significant relationships between sediment particle size or TOC and analyte 

concentrations were identified for some metals and PAHs (Appendix Table J.6). 

Selenium concentrations in sediment were significantly and positively correlated with TOC 

concentrations and fine silt (0.004 to 0.063 mm fractions).  Fluorene, 1-methylnaphthalene, 

2-methylnaphthalene, naphthalene, and phenanthrene were positively correlated with TOC 

(Appendix Table J.6).  Barium was strongly positively correlated to the amount of clay in 

the samples.  Concentrations of many other metals (e.g., mercury, nickel) and PAHs 

(e.g., benzo[a]pyrene) were generally higher in samples with greater organic content and fine 

sediments; however, these relationships were not as strong as those for barium and the PAHs 

listed above.  Overall, the higher concentrations of many metals and PAHs in samples with higher 

proportions of fine particles is unsurprising, given fine particles have a larger surface area 

(relative to volume) to which chemicals can adsorb (Horowitz and Elrick 1987; 

Blanton et al. 1995).   

3.6.3.2 Comparisons to Reference Area Normal Ranges and Guidelines 

Reference area normal ranges were calculated based on chemistry data for samples collected 

from reference lentic areas in 2013, 2015, 2018, and 2019 (Appendix Table J.7). 

Concentrations of some metals and PAHs in reference areas were elevated above BC WSQG 

(Appendix Tables J.1 to J.5; Appendix Figure J.1).  As a result, the 97.5th percentile reference 

area concentration (i.e., the upper boundary of the reference area normal range) exceeded the 

lower BC WSQG for arsenic, cadmium, iron, manganese, nickel, silver, zinc, chrysene, fluorene, 

2-methylnaphthalene, naphthalene, phenanthrene, and pyrene, as well as the upper BC WSQG 
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for fluorene, 2-methylnaphthalene, naphthalene, and phenanthrene (Appendix Figure J.1).51  

Additionally, the upper boundary of the reference area normal range for selenium concentrations 

in sediment (i.e., 7.06 mg/kg; Appendix Table J.7) exceeded the 2 mg/kg alert concentration from 

BCMOECCS (2019a).  This is likely attributed to lentic processes (e.g., the accumulation of 

selenium-containing organic material), as well as the naturally-seleniferous geology of the Elk 

River watershed (Orr et al. 2006).  

In MU1, concentrations of cadmium, nickel, selenium, chrysene, 2-methylnaphthalene, 

naphthalene, and phenanthrene in sediment samples were frequently greater than the lower BC 

WSQG, alert concentration for selenium, and/or the upper boundary of the reference area normal 

range (Appendix Table J.1).  Elevated concentrations were observed at reference and 

mine-exposed areas.  Cadmium concentrations were greater than the lower BC WSQG in all 

samples from MU1 (reference and mine-exposed) in 2018 and 2019, except two samples 

collected from RG_HE27 in 2018 (Appendix Table J.1).  Cadmium concentrations were highest 

in the samples from RG_FOFR2W, and frequently exceeded the upper boundary of the reference 

area normal range and the upper BC WSQG.  Selenium concentrations were highest at 

mine-exposed areas RG_GHWFR (mean = 42 mg/kg; n = 5), followed by RG_FWDEC 

(mean = 13 mg/kg; n = 5), and RG_FO10 (mean = 12 mg/kg; n = 5).  These areas are similar to 

most other lentic areas that were assessed in terms of TOC and silt content.  The higher 

concentrations at RG_GHWFR (mean specific conductance = 988 µS/cm; n = 7) and RG_FO10 

(mean specific conductance = 885 µS/cm; n = 5) may be explained by these areas being higher 

on the mine-exposure gradient (Table 3.1; see also Appendix F).  Additionally, Chara, which takes 

up selenium from the water column and deposits it on the sediment surface as the biomass 

decays, was abundant at RG_GHWFR (Boojum Research Ltd. 2013).  Concentrations of PAHs 

were generally highest at RG_LPLML and RG_GHWFR (Appendix Table J.1; 

Appendix Figure J.1).   

In MU2, sediment chemistry results for mine-exposed area RG_USFRW were comparable to 

results for reference area RG_FO15 in 2018 (Appendix Table J.2).  Both areas had concentrations 

of arsenic, cadmium, manganese, nickel, selenium, chrysene, fluorene, 2-methylnaphthalene, 

naphthalene, and phenanthrene that frequently exceeded BC WSQG, the alert concentration for 

selenium, and/or the upper boundary of the reference area normal range in replicate samples. 

The similarities among the two areas are likely attributed, in part, to similarities among sediment 

quality characteristics.  The samples were primarily composed of fine-grained silt 

51 The lower BC WSQG (i.e., the ISQG) represent concentrations below which adverse biological effects are not 
expected to occur, and the upper BC WSQG (i.e., the PEL) represent concentrations above which effects are expected 
to occur. 
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(i.e., <0.0312 mm) and clay (Appendix Table J.2).  Total organic carbon (TOC) content was also 

relatively similar among the replicate samples from RG_FO15 (mean = 8.1%; n = 5) 

and RG_USFRW (mean = 5.6%; n = 5).   

Sediment chemistry samples collected from RG_GHSCW in 2018 and RG_EROU in 2018 and 

2019 in MU3 were unique in that concentrations of most PAHs were lower relative to other 

mine-exposed areas sampled as part of the Lentic Area Supporting Study (Appendix Table J.3; 

Appendix Figure J.1).52  Additionally, selenium concentrations were consistently within the 

reference area normal range and less than the BCMOECCS (2019a) alert concentration for all 

samples except two replicates from RG_GHSCW (Appendix Table J.3).  The lower concentrations 

observed at RG_GHSCW may be attributed to this area having characteristics more 

representative of a lotic, rather than lentic, aquatic environment (see Section 3.6.3.1 

and Appendix E).  For RG_EROU, the lower selenium concentrations observed in sediment may 

be attributed to this lentic area being relatively low on the mine-exposure gradient, as well as 

features and processes specific to this lentic area.  For example, TOC content was relatively low 

in the sediment samples from RG_EROU (≤7.8%; total n = 10 for 2018 and 2019), and cattails 

and Chara, both of which tend to hyper-accumulate selenium and return it to the sediment as part 

of the decay process, were sparse or uncommon until later in the open-water season (July), 

respectively (Appendix E; Nattrass et al. 2019).  Concentrations of arsenic, cadmium, and nickel 

in sediment samples from RG_EROU were consistently greater than the lower BC WSQG in 2018 

and 2019 (Appendix Table J.3).   

Sediment chemistry for reference areas RG_REFF and RG_WWER in MU3 were relatively similar 

in 2018 and 2019, except samples from RG_REFF tended to have more parameters that 

exceeded guidelines compared to RG_WWER, which is apparent in the lower SQI for RG_REFF 

(Appendix Tables J.3 and J.8).  Unlike the mine-exposed areas that were sampled for sediment 

in MU3, these areas had selenium concentrations in sediment that were greater than the 2 mg/kg 

alert concentration (BCMOECCS 2019a).  However, concentrations were still well within the 

reference area normal range.   

Sediment quality varied among the mine-exposed lentic areas in MU4; however, a few 

commonalities were identified.  Cadmium concentrations were consistently greater than the lower 

BC WSQG, except in one sample from RG_OTTO (September 2019) and five samples 

(total n = 10) from RG_MI16 (Appendix Table J.4).  Mean selenium concentrations from 2018 and 

2019 were consistently greater than the BCMOECCS (2019a) alert concentration, except for lentic 

52 Four of the five sediment samples collected from RG_GHSCW were collected from within, or downstream of, the 
mixing zone where Thompson Creek flows into the side-channel.  The fifth sample was collected upstream of the 
Thompson Creek mouth, within the Elk River side-channel. 
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area RG_SMCIM, which is relatively low on the mine-exposure gradient, based on specific 

conductance (Table 3.1; Appendix Table J.4; Appendix Figure J.1).  Concentrations of PAHs were 

frequently elevated relative to BC WSQG and/or normal ranges (Appendix Table J.4).   

Mine-exposed lentic areas in MU4, specifically RG_GO13, RG_OTTO, RG_MCIMCC, and 

RG_AQU1, were among the lentic areas identified as having the lowest SQIs 

(Appendix Table J.8; Appendix Figure J.2).  Selenium concentrations were highest in the samples 

from RG_GO13 (2018 mean = 25 mg/kg; 2019 mean = 60 mg/kg; n = 5 per year), followed by 

RG_AQU1 (mean = 20 mg/kg; n = 5).  Cadmium concentrations were also highest at RG_AQU1. 

Concentrations of nickel were elevated relative to the lower BC WSQG in samples from 

RG_GO13, RG_OTTO, RG_MCIMCC, and RG_AQU1; concentrations were highest at 

RG_MCIMCC, where they were consistently greater than the upper boundary of the reference 

area normal range and frequently above the upper BC WSQG (Appendix Table J.4; 

Appendix Figure J.1).  Most PAHs in samples from these areas were also greater than the lower 

BC WSQG and the upper boundary of the reference area normal range, as applicable.   

The higher metal and PAHs concentrations and lower SQIs associated with RG_GO13, 

RG_OTTO, RG_MCIMCC, and RG_AQU1 are likely attributed to a variety of factors. 

As described previously, RG_GO13 and RG_MCIMCC are among the lentic areas with the 

highest mine-exposure, based on specific conductance; RG_OTTO and RG_AQU1 are also 

relatively high on the mine-exposure gradient (Table 3.1; Appendix F).  Additionally, RG_GO13, 

RG_OTTO, and RG_MCIMCC are adjacent to or immediately downstream from mine 

infrastructure and mining activities.  Mine-exposed area RG_AQU1 is also influenced by nearby 

residential and agricultural land use types, which may contribute to the elevated concentrations 

of PAHs and some metals at this location.  Sediment samples from these four areas also tended 

to have higher TOC content relative to samples collected from other lentic areas sampled in 2018 

and 2019 (Section 3.6.3.1) and were dominated by fine sediments (i.e., silt, clay; 

Appendix Table J.4).  Cattails, Chara, and other aquatic plants that would be expected to 

contribute to higher selenium concentrations in surface sediments through uptake and decay 

pathways were common or abundant at these areas (Appendix E; Orr et al. 2006; 

Nattrass et al. 2019).    

Concentrations of metals in sediment samples from reference lentic areas in MU4 rarely 

exceeded BC WSQG, the alert concentration for selenium, or the upper boundaries of normal 

ranges, with the exception of selenium at RG_GRLK and cadmium and selenium at RG_ALE1 

(Appendix Table J.4; Appendix Figure J.1).  One sample from RG_ALE1 had a selenium 

concentration of 21 mg/kg, which is well above the upper boundary of the reference area 

normal range (i.e., 7.06 mg/kg); this sample also had a much higher TOC and silt content than 
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the other samples (Appendix Table J.4).  Concentrations of fluorene, 2-methylnaphthalene, and 

phenanthrene were frequently greater than the lower BC WSQG in samples from reference lentic 

areas in MU4.     

Similar to MUs 1 to 4, cadmium, nickel, and selenium were among the metals most frequently 

measured at concentrations greater than the lower WSQG, alert concentration for selenium, 

and/or upper boundary of the reference area normal range in sediment samples from MU5 

(Appendix Table J.5; Appendix Figure J.1).  Cadmium and nickel concentrations were relatively 

similar among areas, regardless of mine-exposure (Appendix Figure J.1).  Mean selenium 

concentrations were greater than the 2 mg/kg alert concentration at most lentic areas, except 

reference area RG_LFSRIM and mine-exposed areas RG_ERIMF, RG_ERWSF, and 

RG_ELKOA (Appendix Table J.5).  For RG_ELKOA, the lower selenium concentrations may be 

attributed to the more lotic characteristics of this area.  Mean selenium concentrations were 

highest at RG_STPD (2018 mean = 10 mg/kg; 2019 mean = 8.0 mg/kg; n = 5 per year; 

Appendix Table J.5).  Concentrations of PAHs were also elevated in sediment from RG_STPD, 

relative to guidelines and reference area normal ranges, as well as concentrations in other lentic 

areas in MU5.  Some of the PAHs, specifically benzo(g,h,i)perylene, benzo(k)fluoranthene, and 

indeno(1,2,3-c,d)pyrene, that had higher concentrations in the samples from RG_STPD were not 

elevated at other mine-exposed areas with elevated sediment PAH concentrations, like 

RG_GO13 and RG_OTTO.  This suggest that additional sources of PAHs (i.e., other than mining) 

may be impacting RG_STPD.  This lentic area is a stormwater retention pond and may 

accumulate PAHs that are more commonly linked to runoff from roadways, sewage, or other 

commercial sources of PAHs (Azah et al. 2015; Abdel-Shafy and Mansour 2016).  Lentic area 

RG_STPD also had one of the lowest SQIs of all lentic areas sampled for sediment in 2018 

and 2019 (Appendix Table J.8; Appendix Figure J.2).   

3.6.3.3 Temporal Comparisons 

Temporal comparisons of cadmium, manganese, nickel, selenium, zinc, fluorene, 

2-methylnaphthalene, naphthalene, phenanthrene, and pyrene concentrations in sediment were 

completed for the five mine-exposed lentic areas in MU1 that had historical sediment chemistry 

data (Appendix Tables J.9 to J.18).  Few significant temporal trends were identified. 

Mean selenium concentrations in sediment samples from RG_HE27 were higher (i.e., >100%) in 

2015 and 2019 relative to 2013.  Mean selenium concentrations in samples from RG_FO10 were 

also higher in 2018 versus 2013 but concentrations of phenanthrene and pyrene were significantly 

lower in samples from 2015 and 2018, relative to 2013.  Mean manganese concentrations in 

sediments at RG_GHWFR were significantly greater in 2019 versus 2015, but concentrations of 

fluorene (MOD = 35%) and phenanthrene (MOD = 36%) were lower. 
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Temporal comparisons were completed for reference area RG_FO15, based on sediment 

chemistry data from 2013 and 2018 (Appendix Tables J.9 to J.18).  Manganese concentrations 

were significantly higher in 2018 (MOD = 38%) but no other significant changes were identified. 

Two reference (RG_REFF and RG_WWER) and one mine-exposed (RG_EROU) lentic areas in 

MU3 were included in the temporal analysis for sediment chemistry (Appendix Tables J.9 to J.18). 

At RG_EROU, mean cadmium, selenium, and zinc concentrations were higher in 2015, but not 

significantly different among 2013, 2018, and 2019.  Mean concentrations of phenanthrene were 

significantly lower in the 2019 samples from RG_EROU relative to previous years.  At reference 

area RG_WWER, mean concentrations of fluorene, 2-methylnaphthalene, naphthalene, and 

phenanthrene were significantly lower in 2019 versus 2018.  This may be attributed to the lower 

TOC content in the samples collected from RG_WWER in 2019 versus 2018 (see Section 3.6.3.1 

and Appendix J).   

Two reference and six mine-exposed lentic areas in MU4 had sufficient data to support temporal 

comparisons of sediment chemistry (Appendix Tables J.9 to J.18).  Mean selenium concentrations 

in samples collected from mine-exposed lentic areas RG_ELWDGC, RG_GO13, and RG_MI16 

in 2015 to 2019 and RG_MIWW in 2018 and 2019 were consistently and significantly higher than 

concentrations in 2013 (i.e., the base, or first, year of sampling).  The MODs were large for all 

areas (i.e., >100%), but at RG_GO13 in particular (i.e., MOD ≥525%).  Mean concentrations of 

2-methylnaphthalene and phenanthrene in sediment from RG_GO13 were higher in 2015, 2018, 

and 2019 relative to 2013.  Few significant temporal changes in cadmium concentrations were 

identified for mine-exposed lentic areas in MU4, except at RG_MI16, where concentrations were 

lower in 2015, 2018, and 2019 relative to 2013.  Mean manganese, nickel, zinc, 

2-methylnaphthalene, naphthalene, phenanthrene, and pyrene concentrations in sediment 

samples from RG_MI16 followed the same pattern as cadmium concentrations.  Phenanthrene 

and pyrene concentrations at RG_MIWW also decreased from 2013 to 2018 and 2019.     

Relatively large (i.e., MOD ≥69%), significant decreases in fluorene, 2-methylnaphthalene, 

naphthalene, and phenanthrene concentrations in sediments were observed over time at the two 

reference lentic areas (i.e., RG_GLMS and RG_GRLK) in MU4.  No other significant temporal 

trends were observed at RG_GLMS and RG_GRLK. 

No significant temporal trends in cadmium or nickel concentrations were identified for 

mine-exposed areas in MU5 with two or more years of sediment chemistry data 

(Appendix Tables J.9 to J.18).  Mean selenium concentrations in sediment samples from 

RG_EROL increased over time from 2013 through 2019.  However, mean manganese 

concentrations in sediment samples from RG_EROL were lower in 2019 relative to previous 

years, mean concentrations of 2-methylnaphthalene were lower in 2015 to 2019 relative to 2013, 
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and mean concentrations of naphthalene, phenanthrene, and pyrene were lower in 2019 

versus 2013.  Few other significant changes over time were identified for mine-exposed lentic 

areas in MU5.       

3.6.4 Summary 

A variety of lentic habitat types were identified and evaluated in 2018 and 2019.  Lentic habitats 

evaluated in MU1 were predominantly ponds, shallow-water wetlands, marshes, and snyes 

surrounded by forest (reference and mine-exposed areas) and/or mining activities 

(mine-exposed areas).  Few reference or mine-exposed lentic areas were identified in MU2, 

where forested land and logging activities were common.  Reference areas were shallow-water 

and peatland wetlands; the two mine-exposed lentic areas that were identified in MU2 were lotic 

in May but became lentic by June.  The classifications of lentic habitats in MU3 varied, and 

included bogs, swamps, oxbows, and ponds.  A variety of lentic habitat types, including mineral 

wetlands, ponds, beaver ponds/impoundments, and side-channels were also evaluated in MU4 

in 2018 and 2019.  Lentic areas in MU4 were often surrounded by forest, as well as commercial 

and mining-related land uses.  Forest and commercial land uses were also common in MU5, 

where lentic areas were predominantly beaver ponds/impoundments, side-channels, and snyes 

along the Elk River.  The reference areas in the Flathead River watershed represented a variety 

of lentic habitat types.   

Similar to 2012 (Minnow 2014a), mine-related influence on water quality was evident in some 

lentic areas located downstream from Teck’s mining operations, especially those in close 

proximity to mining activities (e.g., RG_GO13).  Elevated concentrations of order constituents, 

which are associated with Teck’s coal-mining activities, were generally observed at lentic areas 

with higher degrees of mine-exposure.  Overall, specific conductance was a useful measure of 

the level of mine-exposure, particularly in MU4.   

Sediment chemistry samples collected in 2018 and 2019 were predominantly characterized as 

silt/clay with ≤20% TOC.  However, six of the 45 lentic areas that were sampled in 2018 and/or 

2019 had coarser substrates consistent with lotic habitat types or anthropogenic impacts 

to substrates (e.g., placement of artificial substrates) and seven had relatively high TOC content. 

Concentrations of metals (including selenium) and PAHs were generally weakly correlated with 

TOC content and sediment particle size; the strongest correlations were identified for 

concentrations of fluorene, 1-methylnaphthalene, 2-methylnaphthalene, naphthalene, and 

phenanthrene, which increased with increasing TOC, clay, and/or silt content.  Overall, SQI were 

lowest at areas that were relatively high on the mine-exposure gradient in 2018 and 2019 

(e.g., RG_GO13 and RG_MCIMCC) and/or mine-exposed and impacted by other anthropogenic 

activities (e.g., RG_STPD).     



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 171 

Temporal comparisons of cadmium, manganese, nickel, selenium, zinc, fluorene, 

2-methylnaphthalene, naphthalene, phenanthrene, and pyrene concentrations in sediment were 

completed for five reference and 16 mine-exposed lentic areas for which more than one year of 

sediment chemistry data were available.  Few significant temporal trends were identified in areas 

from MUs 1 to 3.  Mean selenium concentrations in sediment samples from RG_HE27 

and RG_FO10 (MU1) and RG_EROL (MU5) were higher in 2019, but concentrations of PAHs 

were generally lower.  At reference and mine-exposed lentic areas in MU3, mean concentrations 

of most PAHs were also lower in 2018 and/or 2019 relative to previous years.  Mean selenium 

concentrations in samples collected from over half the mine-exposed lentic areas in MU4 were 

higher in 2015, 2018, and/or 2019 relative to 2013.  Mean concentrations of 2-methylnaphthalene 

and phenanthrene in sediment from RG_GO13 exhibited patterns similar to mean 

selenium concentrations.  Mean cadmium, manganese, nickel, zinc, 2-methylnaphthalene, 

naphthalene, phenanthrene, and pyrene concentrations in sediment samples from RG_MI16 

were lower after 2013.  Two or more PAHs also decreased over time at RG_GLMS, RG_GRLK, 

and RG_MIWW. 

3.7 Integrated Data Evaluation 

3.7.1 Overview 

The integrated data evaluation for the Lentic Area Supporting Study is a compilation of the results 

presented in Sections 3.1 to 3.6 and presents an overview of conditions within lentic areas in 

each MU.  The evaluation focuses on addressing the study objectives and key questions outlined 

in the study design (Minnow 2018a) and Section 1.2.1 of this report.  These are addressed 

separately for each of MU1 to MU5 (see Sections 3.7.2 to 3.7.6, below).   

The Lentic Area Evaluation Tables (Appendix K53) support the integrated evaluation of results 

within each MU, as well as the evaluation and selection of lentic areas for inclusion in 

ongoing monitoring.  In total, more than 1,670,188 square metres (m2) of reference and 456,178 

m2 of mine-exposed lentic habitat in MUs 1 to 5 and over 151,838 m2 of reference lentic habitat 

outside of MUs 1 to 6 were included in the Lentic Area Evaluation Tables.  As indicated in 

Section 2.8.3, reference and mine-exposed lentic areas were classified as low, moderate or high 

use or exposure risk, based on a combination of factors related to use by amphibians/birds/fish 

and tissue/water/sediment quality, respectively.  These classifications were used to frame the 

integrated interpretation of results for each of MU1 to MU5 (Sections 3.7.2 to 3.7.6, below).  They 

53 Results of the sensitivity analyses, as described in Section 2.8.4, are also provided in Appendix K. 
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were also used to support recommendations regarding ongoing and future monitoring 

(see Section 4).   

3.7.2 Management Unit 1 

3.7.2.1 Monitoring Locations 

Ten reference and 25 mine-exposed lentic or semi-lentic areas in MU1 were visited at least once 

in 2018 or 2019.  In total, 33,995 m2 of reference54 and 78,059 m2 mine-exposed lentic habitat 

were evaluated.  Reference and mine-exposed lentic areas in MU1 were primarily located along 

Ewin Creek and downstream of mining activities at the FRO and GHO properties, respectively, 

and were primarily ponds, shallow-water wetlands, and marshes.  Mine-exposed area 

RG_FOFR2W, which is immediately downstream of the Fording South Tailings Pond at FRO, had 

the highest specific conductance readings (mean = 1,387 µS/cm; n = 18) of any lentic area 

evaluated in 2018 or 2019.   

3.7.2.2 Lentic Habitat Use 

Amphibian survey results and incidental observations of amphibians recorded in 2018 and 2019 

indicated Columbia spotted frog, western toad, long-toed salamander, and wood frog use 

reference and mine-exposed lentic habitats in MU1 to fulfill one or more life cycle function. 

The number of reference and mine-exposed lentic areas where Columbia spotted frog egg 

masses were observed was relatively equal; detections of metamorphs/sub-adults/adults were 

also relatively evenly distributed among reference and mine-exposed lentic areas.  Western toad 

and long-toed salamander eggs and larvae were also detected at reference areas and lentic areas 

representing a gradient of mine-exposure, including RG_FOFR2W.  Metamorph/sub-adult/adult 

life stages of western toad were usually detected at locations where eggs and larvae were found. 

No metamorph/sub-adult/adult long-toed salamander were observed in MU1; however, the 

presence of egg and larval life stages indicated that lentic areas in MU1 are used by this species, 

at the very least for breeding, if not for foraging or other life cycle functions.55  Wood frog were 

only detected at two lentic areas in MU1, RG_SFRR (all life stages) and RG_FOXCF (eggs), both 

of which are mine-exposed.  Suspected Pacific chorus frog egg masses were observed at 

RG_LML (reference), but a positive species identification could not be obtained due to the poor 

condition of the egg masses.    

54 Lake Mountain Lake (RG_LML) comprised 27,660 m2 of the total reference lentic habitat area assessed in 2018; this 
lentic area was infilled in fall 2018.  The remaining reference areas that were assessed in MU1 represented 
approximately 6,335 m2 of lentic habitat. 

55 Additionally, detections of metamorph/sub-adult/adult long-toed salamander were rare overall due to the limitations 
of the survey methods (see Appendix A). 
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Aquatic and aquatic-dependent birds, including two species at risk (i.e., barn swallow and 

California gull) were observed using lentic habitats representing reference conditions and a 

gradient of mine-exposure in 2018 and 2019.  The most commonly-encountered species were 

northern waterthrush, spotted sandpiper, and tree swallow.  Species diversity was highest at 

mine-exposed areas with abundant adjacent woody vegetation.  Mine-exposed lentic areas 

RG_HE27, RG_LPLML, RG_FOFR2W, RG_FO10, RG_SFRR, and RG_FRSCW were confirmed 

as nesting and chick-rearing habitats for red-winged blackbird and spotted sandpiper 

in 2018/2019.  Only a few minor changes in species presence/absence and relative abundance 

over time (i.e., since 2012; Minnow 2014a) were identified for lentic areas with historical data 

(i.e., RG_FO10 and RG_FOXL). 

Fishing was not completed in MU1 as part of the Lentic Area Supporting Study.  However, one 

incidental observation of a suspected westslope cutthroat trout was recorded at mine-exposed 

area RG_FWDEC in 2018 and 2019.  Two reference and 11 mine-exposed lentic areas in MU1 

are considered accessible to fish, based on connections to other aquatic habitats 

(e.g., the Fording River) observed during habitat surveys in 2018 and 2019 and historical data. 

3.7.2.3 Comparisons to Reference Area Normal Ranges, Guidelines, and Benchmarks 

None of the Columbia spotted frog, western toad, long-toed salamander, or wood frog eggs 

collected from reference or mine-exposed lentic areas in MU1 in 2018 or 2019 had selenium 

concentrations greater than the upper boundary of the reference area normal range 

(i.e., 9.61 µg/g dw).  Concentrations were also well below the preliminary Level 1 Benchmark for 

amphibian eggs (i.e., 45 µg/g dw; Massé et al. 2015).   

Selenium concentrations measured in red-winged blackbird and spotted sandpiper eggs collected 

from mine-exposed lentic areas in MU1 in 2019 were generally elevated relative to the reference 

area normal range and guidelines, but less than the EVWQP Level 1 Benchmark. 

Exceptions included the red-winged blackbird eggs collected from RG_HE27 and RG_FOFR2W, 

which had selenium concentrations less than the BCMOECCS (2019a) guideline (i.e., 6 µg/g dw) 

and/or the upper boundary of the reference area normal range (i.e., 5.19 µg/g dw).  One of the 

three spotted sandpiper eggs collected from RG_HE27 had a selenium concentration 

(20 µg/g dw) in excess of the 16 μg/g dw Level 2 Benchmark for reproductive effects in birds 

(Golder 2014).   

Selenium concentrations in benthic invertebrate tissues from reference and mine-exposed lentic 

areas in MU1 were often greater than the BCMOECCS (2019a) guideline (i.e., 4 µg/g dw). 

Mean selenium concentrations in samples from mine-exposed areas RG_HE27 (2018 only), 

RG_LPLML, RG_FO10, and RG_FRSCW also exceeded EVWQP Level 1 Benchmarks for 

dietary effects to juvenile fish and birds, as well as effects to growth, reproduction, and survival of 
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benthic invertebrates (Golder 2014).  Mean selenium concentrations in samples from RG_LPLML, 

RG_FO10, and RG_FRSCW also exceeded the upper boundary of the reference area normal 

range (i.e., 16 µg/g dw) and, in some cases, EVWQP Level 2 Benchmarks for effects to juvenile 

fish (RG_FO10 and RG_FRSCW) and benthic invertebrates (RG_FO10).   

Relatively few of the water quality analytes measured at reference and mine-exposed lentic areas 

in MU1 in 2018 and 2019 had concentrations in excess of BC WQG, applicable EVWQP Level 1 

Benchmarks, or relevant screening values.  However, most lentic areas had at least one DO 

measurement less than the 8 mg/L BC WQG for life stages other than buried embryos/alevin; 

concentrations less than the 5 mg/L instantaneous minimum guideline were also common. 

Aqueous total selenium concentrations in samples from mine-exposed areas RG_HE27, 

RG_LPLML, RG_FO10 and RG_FRSCW were elevated relative to the BC WQG. 

However, concentrations in samples from RG_FOFR2W were relatively low, despite the high 

specific conductance measured at that location.  Concentrations of total uranium and dissolved 

cadmium were elevated in samples from RG_FOFR2W, relative to guidelines.  Nitrate was the 

only analyte measured at concentrations in excess of applicable EVWQP Level 1 Benchmarks; 

elevated concentrations were observed in the sample from RG_FRSCW.   

Concentrations of cadmium, nickel, selenium, chrysene, 2-methylnaphthalene, naphthalene, and 

phenanthrene in sediment samples from reference and mine-exposed areas in MU1 were 

frequently greater than the lower BC WSQG, alert concentration for selenium, and/or the upper 

boundary of the reference area normal range.  Cadmium concentrations were highest in the 

samples from RG_FOFR2W and frequently excited the upper boundary of the reference area 

normal range and the upper BC WSQG.  Selenium concentrations were highest at mine-exposed 

areas RG_GHWFR, RG_FWDEC, and RG_FO10.  Lentic areas RG_FO10 and RG_GHWFR are 

higher on the mine-exposure gradient, and an abundance of Chara within RG_GHWFR likely 

contribute to greater detrital selenium concentrations.  Concentrations of PAHs were generally 

highest at mine-exposed areas RG_LPLML and RG_GHWFR.  

3.7.2.4 Comparisons to Model Predictions 

Amphibian egg, bird egg, and benthic invertebrate tissue selenium concentrations were compared 

to predictions derived from bioaccumulation models that were developed for the EVWQP, and in 

the case of benthic invertebrates, updated with data from 2018 and 2019 (Golder 2020b). 

Mean selenium concentrations in amphibian eggs, bird egg contents, and benthic invertebrate 

tissues were within the prediction intervals (i.e., within the range of model uncertainty) for each of 

the reference and mine-exposed lentic areas in MU1. 
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3.7.2.5 Temporal Comparisons 

Temporal comparisons of selenium concentrations in tissues were completed for Columbia 

spotted frog eggs collected from RG_LML (reference), western toad eggs collected from 

RG_FOFR2W (min-exposed), and benthic invertebrates collected from RG_LML and five 

mine-exposed lentic areas.  No statistically significant temporal changes in selenium 

concentrations in amphibian eggs were observed.  Similarly, no statistically significant changes 

in selenium concentrations over time were identified for benthic invertebrates at most lentic areas, 

except RG_FO10.  At RG_FO10, mean selenium concentrations were relatively similar over time, 

except in 2015, when concentrations were lower than other years, including 2018.  The lower 

concentrations in 2015 were attributed to greater influence from the nearby side-channel 

(i.e., more flow and associated differences in water quality) at the location where the samples 

were collected.   

Few significant temporal trends were identified for selenium and select metals and PAHs in 

sediment chemistry samples from mine-exposed lentic areas in MU1.  Mean selenium 

concentrations in sediment samples from RG_HE27 were higher in 2015 and 2019 relative to 

2013 Mean selenium concentrations in samples from RG_FO10 were also higher in 2018 versus 

2013 but concentrations of phenanthrene and pyrene were significantly lower in samples from 

2015 and 2018, relative to 2013.  Mean manganese concentrations in sediments at RG_GHWFR 

were significantly greater in 2019 versus 2015, but concentrations of fluorene and phenanthrene 

were lower. 

No temporal comparisons of selenium concentrations in bird eggs were completed for lentic areas 

in MU1 because historical bird egg data were not available for the lentic areas where samples 

were collected in 2019. 

3.7.2.6 Integrated Interpretation 

Reference and mine-exposed lentic areas in MU1 were distributed among the low, moderate, and 

high use classifications, based on historical observations of habitat use and data gathered in 2018 

and 2019.56  The largest proportions of reference (64% or 3,884 m2) and mine-exposed 

(54% or 42,441 m2) lentic habitat area assessed for amphibian, bird, and/or fish use were 

classified as moderate use (Appendix K).  Most of the remaining reference (24% or 1,510 m2) 

56 No fishing was completed in MU1 to support the Lentic Area Supporting Study because longnose sucker (i.e., the 
sentinel species) does not occur in MU1 and fish monitoring in MU1 was contracted separately.  Therefore, evaluations 
of fish use in MU1 are based on historical observations and catch data for westslope cutthroat trout, as well as incidental 
observations from 2018/2019. 
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and mine-exposed (40% or 31,353 m2) habitat area evaluated in 2018/2019 was considered 

high use. 

Lentic areas classified as low use areas were generally characterized as having no amphibian 

detections in 2018/2019 or historically, relatively few aquatic or aquatic-dependent bird species, 

and a lack of connectivity to other aquatic habitats to support immigration and use by westslope 

cutthroat trout.  Two lentic areas (RG_NECW [North Ewin Creek Wetland]; reference) and 

RG_FRUP [Fording River upper pond; mine-exposed]) were ephemeral; the riparian habitat 

around RG_FRUP was also disturbed, as was the habitat around RG_UPLML (upper pond near 

Lake Mountain Lake; mine-exposed).  Because amphibian eggs and nesting birds were not found 

at these areas in 2018/2019, no chemistry samples to support calculations of exposure risk ratings 

were collected from these areas. 

Lentic areas classified as moderate use areas were generally persistent throughout the ice-free 

season, had undisturbed riparian areas, were used by aquatic and aquatic-dependent birds, and 

had connections to other aquatic habitats that might support fish immigration/emigration.  Of the 

moderate use areas, RG_FOXCF and RG_FO29B (both mine-exposed) were the only lentic 

areas surveyed in MU1 where egg or larval amphibian life stages (Columbia spotted frog, 

long-toed salamander, or wood frog) were found.  Mine-exposed areas RG_FO10, RG_FOXL, 

and RG_FRSCW were used by breeding aquatic and aquatic-dependent birds historically and/or 

in 2019.  No egg, larval, or other juvenile life stages of species at risk were documented at the 

moderate use lentic areas (Appendix K).   

Lentic areas classified as high use areas were generally persistent throughout the ice-free season 

and had undisturbed riparian areas.  All high use areas were used by breeding amphibians, 

including western toad, historically and/or in 2018/2019.  The four mine-exposed lentic areas 

classified as high use were also used by breeding aquatic and aquatic-dependent birds. 

Bird species diversity was highly variable.  One mine-exposed area, RG_HE27, is also used by 

westslope cutthroat trout. 

As previously described, reference and mine-exposed lentic areas in MU1 that had at least one 

type of tissue chemistry data (e.g., benthic invertebrate tissue chemistry) and/or water or sediment 

chemistry data from 2018 or 2019 were assigned exposure risk ratings.  Lentic areas were 

classified as low, moderate, or high risk of exposure, based on selenium concentrations measured 

in tissue chemistry samples and/or WQI and SQI.  No moderate exposure risk lentic areas were 

identified in MU1 based on the 2018/2019 data.  

Of the three reference and 10 mine-exposed lentic areas in MU1 that were sampled for tissue, 

water, and/or sediment chemistry in 2018 and 2019, three reference (i.e., 100% of the assessed 

reference habitat) and six mine-exposed areas were classified as low exposure risk (Appendix K). 
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Low exposure risk areas comprised approximately 84% (36,041 m2) of the mine-exposed lentic 

habitat to which exposure risk ratings were assigned.  Mean selenium concentrations in benthic 

invertebrate tissues, amphibian eggs (RG_SDRCKW), and bird eggs (RG_FOFR2W) from low 

exposure risk areas were within reference area normal ranges and less than EVWQP 

Level 1 Benchmarks.  The mean selenium concentration in bird eggs from RG_HE27 was greater 

than the upper boundary of the reference area normal range (i.e., 5.19 µg/g dw) but less than the 

EVWQP Level 1 Benchmark (i.e., 12 µg/g dw).  The WQI for low exposure risk areas were 

generally high (i.e., indicative of relatively good water quality).   

Four mine-exposed lentic areas (or 16% of the assessed mine-exposed habitat) in MU1 were 

classified as high exposure risk, based on selenium concentrations in tissues, water quality, 

and/or sediment chemistry (Appendix K).  These included RG_ LPLML, RG_FO10, RG_FRSCW, 

and RG_GHWFR.  Selenium concentrations in benthic invertebrate tissues from RG_LPLML and 

RG_FRSCW were greater than the EVWQP Level 1 Benchmarks for potential adverse effects to 

aquatic and aquatic-dependent birds, fish, and benthic invertebrates, as well as the upper 

boundary of the reference area normal range.  Mean selenium concentrations in benthic 

invertebrate tissues from RG_FO10 were also above the normal range and the EVWQP Level 1 

Benchmark for potential effects to birds, as well as the EVWQP Level 2 Benchmarks for dietary 

effects to juvenile fish and growth, reproduction, and survival of benthic invertebrates.  The results 

for benthic invertebrate and bird tissues were generally supported by water and sediment quality. 

Lentic area RG_FRSCW had one of the lowest WQI of any of the lentic areas in the Elk River 

watershed based on data from 2018/2019 (Appendix F).  The SQI for RG_LPLML and 

RG_GHWFR were also among the lowest reported for lentic areas assessed in 2018/2019 

(Appendix J).  Lentic area RG_LPLML is surrounded by mining activities at FRO. 

3.7.3 Management Unit 2 

3.7.3.1 Monitoring Locations 

Few reference or mine-exposed lentic or semi-lentic areas were identified in MU2 in 2018 or 2019, 

despite extensive effort to locate lentic habitats.  Three reference lentic areas totalling 41,533 m2 

and two semi-lentic mine-exposed areas totalling 1,858 m2 were evaluated.  Reference areas in 

MU2 were peat bogs and shallow-water wetlands located south of GHO/west of LCO and away 

from the Fording River.  Mine-exposed areas were located along the Fording River and were lotic 

in May but became lentic side-channels by June.   

3.7.3.2 Lentic Habitat Use 

Columbia spotted frog, western toad, long-toed salamander, and wood frog used reference 

habitats in MU2 to fulfill one or more life cycle functions in 2018 and 2019, and western toad and 
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long-toed salamander were observed using mine-exposed habitats.  Eggs and/or larvae of all four 

amphibian species were detected at RG_FO15 and/or RG_FO15B; metamorph/sub-adult/adult 

life stages of Columbia spotted frog, western toad, and wood frog were also detected. 

Long-toed salamander were the only amphibian species confirmed as using mine-exposed areas 

in MU2 for breeding in 2018 and 2019.  The lack of egg and larval detections at mine-exposed 

areas for other species is likely attributed to habitat conditions (i.e., an absence of vegetation and 

the presence of flow during the breeding and incubation period).  However, other factors, such as 

predation, the timing of the surveys, or mine-influence cannot be ruled out.  Adult western toad 

were incidentally observed at both mine-exposed areas; however, no other 

metamorph/sub-adult/adult individuals of other species were encountered. 

Aquatic and aquatic-dependent birds were observed using three of the four lentic areas that were 

surveyed in 2018 and/or 2019: RG_FO15 and RG_FO15B (reference) and RG_USFRW 

(mine-exposed).  The most commonly-encountered species were common yellowthroat and 

northern waterthrush.  Species diversity was highest at reference areas, and RG_FO15 and 

RG_FO15B were the only lentic areas in MU2 where evidence of use for breeding by aquatic and 

aquatic-dependent birds was found.  However, differences in use among areas may be attributed 

to factors in addition, or unrelated, to mine-exposure, such as lentic area type, size, 

and vegetation (e.g., the absence of cattails used for nesting).  Only a few minor changes in 

species presence/absence and relative abundance over time (i.e., since 2012; Minnow 2014a) 

were identified for lentic areas with historical data (i.e., RG_FO15 and RG_FO15B). 

Currently, there is no evidence to suggest the lentic areas that were assessed in MU2 in 2018 

and 2019 support fish.  Reference lentic areas RG_FO15 and RG_FO15B are not considered 

fish-bearing, based on historical data (Minnow 2003) and no connections to support fish 

immigration or emigration were identified at RG_LILA.  Mine-exposed areas RG_LSFRW and 

RG_USFRW were fished in 2018 but fish were not captured or observed.  Of the two 

mine-exposed areas, RG_USFRW is more likely to be accessible to, and able to support fish 

during the ice-free season, given its larger area and greater connectivity to other aquatic 

environments, relative to RG_LSFRW.   

3.7.3.3 Comparisons to Reference Area Normal Ranges, Guidelines, and Benchmarks 

None of the homogenized amphibian egg samples collected from reference lentic areas 

RG_FO15 and RG_FO15B in MU2 in 2018 and 2019 had selenium concentrations greater than 

the upper boundary of the reference area normal range (i.e., 9.61 µg/g dw).  However, mean 

concentrations measured in individual Columbia spotted frog eggs collected from RG_FO15B in 

2019 were elevated relative to the reference area normal range.  The differences were attributed 

to heterogeneity within the egg masses from which the samples were taken.  Overall, selenium 
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concentrations measured in amphibian eggs were well below the preliminary Level 1 Benchmark 

(i.e., 45 µg/g dw; Massé et al. 2015).   

A single red-winged blackbird egg was collected in MU2 in 2019.  The selenium concentration in 

the egg, which was collected from reference area RG_FO15B, was well within the reference area 

normal range and well below guidelines and EVWQP Benchmarks.   

The relatively low selenium concentrations in amphibian and bird eggs from reference areas in 

MU2 are supported by low selenium concentrations in benthic invertebrates.  None of the benthic 

invertebrate tissue samples collected from RG_FO15 and RG_FO15B in 2018 or 2019 had 

selenium concentrations in excess of the reference area normal range, the 

BCMOECCS (2019a) guideline (i.e., 4 µg/g dw), or EVWQP Benchmarks.   

Relatively few of the analytes measured in water from reference and mine-exposed lentic areas 

in MU2 in 2018 and 2019 had concentrations in excess of BC WQG, applicable EVWQP Level 1 

Benchmarks, or relevant screening values.  However, all lentic areas had at least one DO 

measurement less than the 8 mg/L BC WQG for fish life stages other than buried embryos/alevin 

(BCMOECCS 2019a).  Concentrations less than the 5 mg/L instantaneous minimum guideline 

were also common at reference areas (Appendix F).  Aqueous total selenium concentrations in 

samples from reference areas were low relative to the BC WQG.     

Concentrations of arsenic, cadmium, manganese, nickel, selenium, chrysene, fluorene, 

2-methylnaphthalene, naphthalene, and phenanthrene in sediment samples from RG_FO15 and 

RG_USFRW in MU2 frequently exceeded the lower BC WSQG, the alert concentration for 

selenium, and/or the upper boundary of the reference area normal range. 

Sediment characteristics (i.e., particle size and TOC content) and sediment chemistry were 

relatively similar between RG_FO15 (reference) and RG_USFRW (mine-exposed).  

3.7.3.4 Comparisons to Model Predictions 

Amphibian egg, bird egg, and benthic invertebrate tissue selenium concentrations were compared 

to predictions derived from bioaccumulation models that were developed for the EVWQP and, in 

the case of benthic invertebrates, updated with data from 2018 and 2019 (Golder 2020b). 

Mean selenium concentrations in amphibian eggs, bird egg contents, and benthic invertebrate 

tissues were within prediction intervals (i.e., within the range of model uncertainty) for each of the 

reference and mine-exposed lentic areas in MU2. 

3.7.3.5 Temporal Comparisons 

Temporal comparisons of selenium concentrations in tissues were completed for Columbia 

spotted frog eggs, red-winged blackbird eggs, and benthic invertebrate tissues collected from 
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RG_FO15 (reference).  No statistically significant temporal changes in selenium concentrations 

were observed.   

Temporal comparisons of selenium and select metal and PAH concentrations were completed for 

reference area RG_FO15.  Other than an increase in concentrations of manganese in sediment, 

no significant changes over time were identified. 

3.7.3.6 Integrated Interpretation  

Reference and mine-exposed lentic areas in MU2 were classified as moderate or high use, based 

on historical observations of habitat use and data gathered in 2018 and 2019 (Appendix K). 

Reference and mine-exposed areas in MU2 were similar in that they persisted through the ice-free 

season, had undisturbed riparian areas, and were used by at least once species of amphibian for 

breeding (except RG_LILA).  Additionally, these areas were not documented as being used for 

breeding by bird species at risk, or by fish.  Reference lentic areas RG_FO15B and RG_FO15B, 

which represent a combined area of approximately 27,553 m2 (i.e., 66% of the reference habitat 

area that was assessed in MU2) , were assigned the highest use ratings based on the presence 

of western toad eggs and use by breeding birds (i.e., red-winged blackbirds).   

Of the lentic areas in MU2 that were sampled for tissue, water, and/or sediment chemistry in 2018 

and 2019, reference areas RG_FO15 and RG_FO15B were classified as low exposure risk, and 

mine-exposed area RG_USFRW was classified as high exposure risk (Appendix K). 

However, the exposure risk rating for RG_USFRW is based on sediment chemistry data only; 

additional tissue chemistry sampling would be required to confirm exposure risks to aquatic or 

aquatic-dependent receptors at this location.  The relatively low overall exposure risk ratings for 

RG_FO15 and RG_FO15B are unsurprising given their long history of use as reference areas 

(e.g., Minnow et al. 2011; Minnow 2014a,b), as well as the relatively low selenium concentrations 

measured in water and amphibian, bird, and benthic invertebrate tissues.   

3.7.4 Management Unit 3 

3.7.4.1 Monitoring Locations 

Twelve reference and seven mine-exposed lentic areas in MU3 were visited at least once in 2018 

or 2019.  In total, 261,522 m2 of reference and 62,932 m2 of mine-exposed57 lentic habitat were 

evaluated.  Reference areas in MU3 were located near Josephine Falls or west of the Elk River 

and north of Elkford and were primarily boggy or swampy habitats.  Mine-exposed areas 

57 The area of RG_SULSPR was not recorded in the field and could not be reliably estimated from aerial imagery; 
consequently, the area is not included in the total area of mine-exposed habitat reported herein.  Additionally, 
RG_GHSCW was excluded from the area calculations because this area remained lotic into August 2018 and was 
subsequently excluded from the Lentic Area Supporting Study.   
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represented a variety of lentic habitat types (e.g., oxbow, pond, marsh, fen) and were located 

along the Elk River, downstream of mining activities and upstream of the Fording River mouth.    

3.7.4.2 Lentic Habitat Use 

Columbia spotted frog, western toad, long-toed salamander, and wood frog used reference and 

mine-exposed lentic habitats in MU3 to fulfill one or more life cycle functions, based on data 

gathered historically and in 2018 and 2019.  Columbia spotted frog (all life stages) and long-toed 

salamander (eggs and larvae) were commonly-encountered at reference and mine-exposed 

lentic areas.  Management Unit 3 had the highest rates of western toad and wood frog egg 

detections of any MU and habitat use appeared to be unrelated to the degree of mine-exposure. 

The distributions of metamorph/sub-adult/adult life stages of these species were generally similar 

to those for eggs (i.e., detections were often at the same locations where eggs were found). 

Few metamorph/sub-adult/adult long-toed salamander were observed in MU3; however, the 

presence of egg and larval life stages indicates lentic areas in this MU are used by this species, 

at the very least for breeding, if not for foraging or other life cycle functions.   

Aquatic and aquatic-dependent birds, including four species at risk (i.e., bald eagle, bank swallow, 

barn swallow, and great blue heron) were observed using reference and mine-exposed lentic 

habitats in MU3 historically, and in 2018 and 2019.  Red-winged blackbird were abundant 

(i.e., present in the greatest number overall) and widely-distributed in MU3; common yellowthroat 

and Wilson’s snipe were also widely-distributed.  Species diversity was high at RG_REFF 

(reference) and mine-exposed areas RG_ERUP, RG_LERP, and RG_EROU.  A number of 

aquatic and aquatic-dependent bird species that were not observed elsewhere in MUs 1 to 5 were 

observed at RG_EROU in 2018 and 2019.  Reference areas RG_REFF, RG_WWER, and 

RG_WPEF and mine-exposed lentic areas RG_ERUP and RG_EROU were confirmed as nesting 

and chick-rearing habitats for spotted sandpiper, red-winged blackbird, and/or tree swallow. 

Only a few minor changes in species presence/absence and relative abundance over time 

(i.e., since 2012; Minnow 2014a) were identified for RG_REFF, which was the only lentic area 

with historical data. 

Two reference and two58 mine-exposed lentic areas were fished in MU3 in 2018 and/or 2019; 

however, fish were not captured at reference areas RG_REFF and RG_WWER, both of which 

supported fish historically (BCMOE 2018c; BCMOECCS 2020; Minnow 2018a).  Juvenile and 

adult longnose sucker were captured from RG_EROU in 2018, indicating this area is used for 

rearing and foraging.  Similarly, juvenile and adult longnose sucker (including YOY), mountain 

58 Fishing was also completed at RG_GHSCW, which remained lotic into August 2018 and was therefore excluded 
from the Lentic Area Supporting Study.  
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whitefish, and westslope cutthroat trout were captured at RG_ERUP in 2019.  This was also the 

only lentic area in MU3 where westslope cutthroat trout, which are a species at risk, were captured 

historically or in 2018/2019.   

Few differences in endpoints related to survival, recruitment, body size, and energy storage for 

YOY and non-YOY longnose sucker captured from RG_ERUP and reference lentic areas in 2019 

were identified, and the incidence of DELT was relatively low at RG_ERUP.  Adult longnose 

sucker sampled from RG_ERUP in May 2019 were larger than fish from the reference area 

(RG_FLA1) but were in similar condition.  Young-of-the-year and non-YOY longnose sucker 

captured from RG_ERUP and reference areas (RG_FLOX and RG_FLA1) were of similar size 

and fish from RG_ERUP were in similar, if not slightly better (in the case of YOY), condition. 

Only a few minor temporal changes in fish health endpoints were identified for longnose sucker 

from RG_ERUP.  Non-YOY fish captured in May and September 2019 were in marginally 

(i.e., MOD = 10%) lower condition relative to fish captured in 2005 and 2015, respectively. 

3.7.4.3 Comparisons to Reference Area Normal Ranges, Guidelines, and Benchmarks 

None of the Columbia spotted frog, western toad, long-toed salamander, or wood frog eggs 

collected from reference or mine-exposed lentic areas in MU3 in 2018 or 2019 had selenium 

concentrations greater than the upper boundary of the reference area normal range 

(i.e., 9.61 µg/g dw).  Concentrations were also well below the preliminary Level 1 Benchmark for 

amphibian eggs (i.e., 45 µg/g dw; Massé et al. 2015).  Overall, selenium-related exposure risks 

to amphibian eggs collected from lentic areas in MU3 are likely relatively low.   

Selenium concentrations measured in red-winged blackbird and tree swallow eggs collected from 

reference and mine-exposed lentic areas in MU3 in 2019 were generally within the reference area 

normal range and consistently less than the 6 µg/g dw BCMOECCS (2019a) guideline and 

EVWQP Level 1 Benchmark.  Exceptions included the red-winged blackbird eggs collected 

from RG_WWER (reference) and RG_ERUP (mine-exposed), which had selenium 

concentrations greater than the upper boundary of the reference area normal range 

(i.e., 5.19 µg/g dw).  Similar to the case for amphibians, the exposure risks to aquatic and aquatic-

dependent birds from selenium in lentic areas in MU3 appears to be low.   

Selenium concentrations in muscle and ovaries/eggs from female longnose sucker captured at 

RG_ERUP in 2019 were consistently greater than the BCMOECCS (2019a) guideline for 

fish muscle (i.e., 4  µg/g dw) and the reference area normal range for ovaries/eggs 

(5.70 µg/g dw), respectively.  Half of the muscle samples also had selenium concentrations in 

excess of the upper boundary of the reference area normal range (6.03 µg/g dw).  However, none 

of the ovary/egg samples had concentrations greater than the EVWQP Level 1 Benchmark for 

reproductive effects to fish other than westslope cutthroat trout (Golder 2014).  Overall, selenium 
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concentrations in longnose sucker tissues from RG_ERUP were low relative to other 

mine-exposed lentic areas. 

Similar to lentic areas in other MUs, selenium concentrations in benthic invertebrate tissues from 

reference and mine-exposed lentic areas in MU3 were commonly greater than the 

BCMOECCS (2019a) guideline (i.e., 4 µg/g dw).  However, mean selenium concentrations for the 

four reference and four mine-exposed lentic areas that were sampled in 2018 and/or 2019 were 

well within the reference area normal range and less then EVWQP Level 1 Benchmarks for effects 

to amphibians, birds, fish, and benthic invertebrates (Golder 2014). 

Relatively few of the analytes measured in water from reference and mine-exposed lentic areas 

in MU3 had concentrations in excess of the BC WQG; concentrations were also below applicable 

EVWQP Level 1 Benchmarks and screening values.  Most lentic areas had at least one DO 

measurement less than the 8 mg/L BC WQG for fish life stages other than buried embryos/alevin. 

Concentrations less than the 5 mg/L instantaneous minimum guideline for DO were also common, 

especially at RG_TPW.  However, no fish were captured or observed at RG_TPW, so low DO 

concentrations are expected to have few implications for this area.  Aqueous total selenium 

concentrations in samples from reference and mine-exposed areas in MU3 were consistently less 

than the BC WQG.  Total iron concentrations at RG_EROU and dissolved copper concentrations 

at RG_WPEF and RG_TPW were elevated relative to the long-term chronic BC WQG for the 

protection of aquatic life, but were comparable to background concentrations reported for the 

Kootenay Region of BC (BCMOECCS 2019a,b).   

The two reference (RG_REFF and RG_WWER) and one mine-exposed (RG_EROU) lentic areas 

sampled for sediment chemistry in 2018 and 2019 had relatively similar SQI (see Section 3.6.3 

and Appendix J).  Concentrations of most PAHs were lower in the samples from RG_EROU, 

relative to other mine-exposed lentic areas sampled in 2018 and 2019.  Additionally, selenium 

concentrations were consistently within the reference area normal range and less than the 

BCMOECCS (2019a) alert concentration, as well as concentrations measured in samples from 

RG_REFF and RG_WWER.  Concentrations of arsenic, cadmium, and nickel in sediment 

samples from RG_EROU were elevated relative to the lower BC WSQG.   

3.7.4.4 Comparisons to Model Predictions 

Amphibian egg, bird egg, longnose sucker ovary/egg, and benthic invertebrate tissue selenium 

concentrations were compared to predictions derived from bioaccumulation models that were 

developed for the EVWQP and, in the case of benthic invertebrates, updated with data from 2018 

and 2019 (Golder 2020b).  Mean selenium concentrations in amphibian egg, bird egg contents, 

longnose sucker ovaries/eggs, and benthic invertebrate tissues were within or less than the 
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prediction interval (i.e., within the range of model uncertainty) for each of the reference and 

mine-exposed lentic areas in MU3. 

3.7.4.5 Temporal Comparisons 

Temporal comparisons of selenium concentrations in tissues were completed for Columbia 

spotted frog eggs from RG_REFF (reference) and RG_EROU (mine-exposed), western toad eggs 

from RG_REFF, longnose sucker tissues from RG_ERUP, and benthic invertebrates from two 

reference and two mine-exposed lentic areas.  No statistically significant temporal changes in 

selenium concentrations in amphibian eggs, fish tissues, or invertebrate tissues were observed.  

Two reference and one mine-exposed lentic area in MU3 were included in the temporal analyses 

for sediment chemistry.  Few significant upward or downward trends in analyte concentrations 

were identified.  Mean concentrations of some PAHs in sediment samples from RG_WWER 

(reference) and RG_EROU (mine-exposed) were lower in 2019, relative to previous years.   

Historical bird egg selenium data were not available for the lentic areas where samples were 

collected in 2019, thus temporal comparisons were not completed. 

3.7.4.6 Integrated Interpretation 

Reference and mine-exposed lentic areas in MU3 were distributed among the low, moderate, and 

high use classifications, based on historical observations of habitat use and data gathered in 2018 

and 2019.  Most reference lentic areas were classified as moderate (40,447 m2 or 15% of the total 

reference lentic habitat area assessed in MU3) or high (198,465 m2 or 76% of reference lentic 

habitat area assessed in MU3) use and five of the seven mine-exposed areas (58,913 m2 or 94% 

of mine-exposed lentic habitat area assessed in MU3) were classified as high use (Appendix K).  

The lentic areas classified as low use areas were generally characterized as having no amphibian 

detections in 2018/2019 or historically, no evidence of use by breeding aquatic and 

aquatic-dependent birds, low to moderate bird species diversity, the absence of connections that 

would support immigration/emigration of fish, and no evidence of use by fish.  Greenhills south 

wetland (RG_GHSW; mine-exposed) was unlikely to persist to the end of the ice-free season. 

Because amphibian eggs and longnose sucker were not found in these areas, and red-winged 

blackbird/spotted sandpiper/tree swallow nests were not found, tissue samples were not collected 

to support calculations of exposure risk ratings for these areas. 

The lentic areas classified as moderate use were generally persistent throughout the ice-free 

season, had undisturbed riparian areas, and were considered suitable for amphibian eggs 

and larvae (based on inaccessibility to fish and lower predation risks).  Of the moderate use areas, 



minnow environmental inc. Teck Coal Limited
Project 207202.0016 Lentic Area Supporting Study Report 

November 2020 | 185 

RG_WPEF (reference) was the only area where egg or larval amphibian life stages and bird eggs 

were found (Appendix K).   

Five reference and five mine-exposed lentic habitats in MU3 were considered high use but, as 

indicated above, the total area of high use reference lentic habitat is more than three times larger 

than the area of high use mine-exposed habitat.  High use areas in MU3 were characterized as 

being persistent throughout most of the ice-free season and having relatively undisturbed 

riparian areas.  Nearly all high use areas were used by breeding amphibians, including western 

toad, historically and/or in 2018/2019.  Just under half of the lentic areas were used by aquatic 

and aquatic-dependent birds for nesting and chick rearing; use was evenly distributed among 

reference and mine-exposed lentic areas.  Bird species diversity was variable. 

Mine-exposed areas RG_ERUP and RG_EROU were used by juvenile and adult life stages of 

multiple fish species, including westslope cutthroat trout (RG_ERUP only), for rearing 

and foraging. 

Each of the four reference and four mine-exposed lentic areas in MU3 that were sampled for 

tissue, water, and/or sediment chemistry in 2018 and 2019 were classified as low exposure risk 

(Appendix K).  Mean selenium concentrations in benthic invertebrate tissues and amphibian eggs 

were consistently within reference area normal ranges and less than EVWQP 

Level 1 Benchmarks.  Selenium concentrations in bird eggs were within or slightly above the 

reference area normal range at both reference and mine-exposed areas, and mean selenium 

concentrations in fish ovaries/eggs from RG_ERUP were also slightly above the reference area 

normal range.  None of the bird or fish tissue samples had concentrations greater than EVWQP 

Level 1 Benchmarks.  The WQIs for low exposure risk areas were high (i.e., ≥93, which is 

indicative of relatively good water quality) and the SQI for RG_WWER (reference) and RG_EROU 

(mine-exposed) were among the highest calculated for lentic areas in 2018 and 2019. 

3.7.5 Management Unit 4 

3.7.5.1 Monitoring Locations 

Ten reference and 2859 mine-exposed lentic areas in MU4 were visited at least once in 2018 

or 2019.  Over 1,210,027 m2 of reference60 lentic habitat, approximately 1,084,000 m2 of which 

was represented by RG_GRLK, and 157,202 m2 of mine-exposed lentic habitat were evaluated. 

Reference lentic areas in MU4 were primarily located along Alexander Creek and Leach Creek, 

59 Two areas, RG_ERIMRB, which was confirmed as a settling pond in June 2018, and RG_NLMICP, which was nearly 
dry as of June 2018, were excluded from further assessment.  These areas are not included in the estimated area of 
mine-exposed lentic habitat assessed in MU4.  

60 The area of RG_LCHOC was not recorded in the field and could not be reliably estimated from aerial imagery; 
consequently, the area is not included in the total area of reference habitat reported herein.   
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or within the Grave Lake area.  Common habitat types included shallow-water wetlands, marshes, 

and ponds.  Mine-exposed areas were distributed along the Elk River, between the Fording River 

and Michel Creek mouths, and along Michel Creek.  Mine-exposed lentic areas in MU4 

represented a variety of habitat types, including beaver ponds/impoundments, side-channels, 

swamps, and marshes.      

Three of the mine-exposed lentic areas in MU4 were considered heavily mine-influenced based 

on specific conductance measurements.  These included RG_GO13 (mean = 1,081 µS/cm; 

n = 37), RG_MCIMCC (mean = 1,322 µS/cm; n = 29), and RG_MCWA (mean = 1,369 µS/cm; 

n = 13).  Goddard Marsh (RG_GO13) is adjacent to mining activities at EVO, and RG_MCIMCC 

and RG_MCWA are immediately downstream of CMO and within 500 m of 

mine-related infrastructure.    

3.7.5.2 Lentic Habitat Use 

Amphibian detections recorded in 2018 and 2019 indicate Columbia spotted frog, western toad, 

long-toed salamander, and wood frog use reference and mine-exposed lentic habitats in MU4 to 

fulfill one or more life cycle function.  Additionally, eggs of Pacific chorus frog were found at 

RG_GLML (reference) in 2018; RG_GLML is outside the known range for this species. 

Egg and/or larval life stages of Columbia spotted frog, western toad, and long-toed salamander 

were detected at reference areas and at areas representing a gradient of mine-exposure, 

including some of the highest mine-exposed areas included in the Lentic Area Supporting Study. 

These include RG_GO13 (Columbia spotted frog eggs), RG_MCIMCC (western toad eggs 

and larvae), and RG_MCWA (western toad eggs and larvae and long-toed salamander larvae). 

The distributions of metamorph/sub-adult/adult life stages of Columbia spotted frog and western 

toad were generally similar to those of egg and larval life stages.  Long-toed salamander 

metamorphs/sub-adults/adults were only detected at two lentic areas (i.e., RG_MCIMCC and 

RG_MCWA; both highly mine-exposed).  Wood frog (all life stages) were typically detected at 

reference areas and mine-exposed areas that were lower on the mine-exposure gradient, based 

on specific conductance.  However, it is unclear whether habitat use by wood frog was related to 

mine influence and/or other factors (e.g., imperfect detections during surveys, or overlap with the 

species’ range).   

Aquatic and aquatic-dependent birds, including three species at risk (i.e., barn swallow, bank 

swallow, and great blue heron) were observed using lentic habitats representing reference 

conditions and a gradient of mine-exposure in 2018 and 2019.  The most commonly-encountered 

species were red-winged blackbird, tree swallow, and common yellowthroat.  Species diversity 

was highest at mine-exposed area RG_MI16, which is a large impoundment with abundant 

grassy, shrubby, and woody vegetation.  Reference areas RG_GLML, RG_GLMS, RG_GRLK, 
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and RG_ALE1 and mine-exposed areas RG_ERSCIM, RG_ERIM, RG_ERW, RG_SEROX, 

RG_GO13, RG_OTTO, RG_MCWB, RG_MI16, and RG_MIWW were confirmed as nesting and 

chick-rearing habitats for a variety of aquatic and aquatic-dependent bird species in 2018/2019.   

Few changes in bird species presence/absence and relative abundance over time 

(i.e., since 2012; Minnow 2014a) were identified for lentic areas in MU4 that had historical data 

(i.e., RG_GLML, RG_GO13, RG_OTTO, RG_MI16, and RG_MIWW).  A wider variety of aquatic 

and aquatic-dependent bird species was observed at RG_GLML in 2012.  At RG_GO13 and 

RG_OTTO, the number of species observed was relatively consistent among surveys and years 

but the relative abundances of red-winged blackbirds and tree swallows increased over time. 

Species diversity at RG_MI16 and RG_MIWW were relatively unchanged from 2012 

to 2018/2019.   

Three reference and 11 mine-exposed lentic areas were fished in MU4 in 2018 and/or 2019. 

Brook trout (RG_ALE1) and redside shiner (RG_GRLK) were the only species captured from 

reference lentic areas, although other fish species were confirmed in RG_GRLK historically 

(Minnow 2018a).  Catches from mine-exposed areas were composed of seven different species, 

including brook trout, bull trout, longnose dace, longnose sucker, mountain whitefish, redside 

shiner, and westslope cutthroat trout.  Bull trout and westslope cutthroat trout, both of which are 

considered species at risk, were captured from RG_GO13 (both species), RG_ERSCMC 

(bull trout), and RG_MIC2 (westslope cutthroat trout).  Juvenile (including YOY) longnose sucker 

were captured from RG_ELWDGC, RG_GO13, RG_OTTO, RG_ERSCMC, RG_MIC2, 

RG_MIWW, and RG_AQU1, indicating these areas are used for rearing and juvenile foraging. 

Juvenile salmonids were also incidentally observed using RG_MI16 and RG_MIWW.     

Some differences in endpoints related to survival, recruitment, body size, and energy storage for 

YOY and non-YOY longnose sucker captured from mine-exposed areas in MU4 and reference 

lentic areas in the Flathead River watershed were identified.  In May 2019, larger adult longnose 

sucker were more abundant in the catches from mine-exposed lentic areas in MU4, relative to the 

reference area (RG_FLA1), except at RG_MCIMCC.  Longnose sucker captured from 

mine-exposed areas RG_ELWDGC, RG_GO13, RG_OTTO, RG_MIWW, and RG_AQU1 were, 

on average, in better condition than reference fish.  Assessments of body size for YOY longnose 

sucker captured from mine-exposed lentic areas in MU4 and out-of-watershed reference areas 

suggest individuals from RG_ELWDGC, RG_GO13, RG_OTTO, RG_ERSCMC, RG_MIWW and 

RG_AQU1 were likely spawned later than reference fish.  On average, YOY longnose sucker 

from mine-exposed areas in MU4 (except RG_MIWW61) were in significantly better condition than 

61 No significant difference from reference. 
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fish from reference areas.  Few statistically significant and biologically meaningful differences in 

length, weight, or condition were identified for non-YOY fish captured in September 2019, relative 

to reference.  Similarly, few significant temporal changes were identified for lentic areas in MU4 

having two or more years of meristic data.  At RG_GO13, condition was higher for non-YOY fish 

captured in May and YOY captured in September 2019 relative to previous years.  Temporal data 

for fall suggest a decrease in the size of non-YOY fish over time at RG_OTTO; however, condition 

was relatively unchanged.   

The incidence of DELT for longnose sucker captured from MU4 in 2019 was generally low for 

most lentic areas, with the exception of non-YOY fish from RG_OTTO and RG_GO13 and YOY 

fish from RG_GO13.  Suspected DELT were identified in approximately 20% of the non-YOY fish 

captured from RG_OTTO in May 2019; the most common deformity types were severe 

deformities (i.e., deformities of the head, spine, or abdomen or two or more fin deformities).  

Eleven percent of the non-YOY and 10% of the YOY longnose sucker captured from RG_GO13 

in September 2019 had suspected DELT, the majority of which were fin erosion.  The incidence 

of DELT in longnose sucker from these lentic areas is thought to represent the fishes’ response 

to natural and anthropogenic stressors (e.g., water and sediment quality characteristics, 

parasites, other pathogens).  However, the root cause of the higher incidence of severe 

deformities in fish from RG_OTTO could not be identified.       

3.7.5.3 Comparisons to Reference Area Normal Ranges, Guidelines, and Benchmarks 

Amphibian eggs collected from reference lentic areas in MU4 and most62 of the mine-exposed 

lentic areas along Michel Creek in 2018 and 2019 had selenium concentrations that were within 

the reference area normal range (9.61 µg/g dw).  In contrast, lentic areas distributed along the 

Elk River between the Fording River and Michel Creek mouths had at least one amphibian egg 

sample with selenium concentrations greater than the reference area normal range.  

Columbia spotted frog eggs collected from RG_ELWDGC and RG_GO13 and western toad eggs 

from RG_ERWCO had some of the highest selenium concentrations measured in amphibian eggs 

in 2018 and 2019.  However, none of the amphibian eggs collected in MU4 in 2018 or 2019 had 

selenium concentrations in excess of the or preliminary Level 1 Benchmark (i.e., 45 µg/g dw; 

Massé et al. 2015).   

 

 
62 Selenium concentrations in the homogenized Columbia spotted frog egg sample from RG_SMCIM were within the 
reference area normal range; however, one of the n = 3 eggs analyzed by LA-ICPMS had a selenium concentration of 
11 µg/g dw, which is greater than the upper boundary of the reference area normal range (i.e., 9.61 µg/g dw).  
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Selenium concentrations in bird eggs collected from mine-exposed lentic areas in MU4 in 2019 

were generally elevated relative to the reference area normal range and guidelines, but less than 

the EVWQP Level 1 Benchmark.  Exceptions included one of the three red-winged blackbird eggs 

and the sole tree swallow egg from RG_OTTO which had selenium concentrations less than the 

BCMOECCS (2019a) guideline (i.e., 6 µg/g dw) and the upper boundary of the reference area 

normal range (i.e., 5.19 µg/g dw).  One of the three red-winged blackbird eggs from RG_GO13 

had a selenium concentration (18 µg/g dw) in excess of the 16 μg/g dw Level 2 Benchmark for 

reproductive effects in birds (Golder 2014).   

Selenium concentrations in muscle and ovaries/eggs from female longnose sucker captured from 

mine-exposed lentic areas in MU4 were consistently greater than the tissue-specific reference 

area normal ranges (i.e., 6.03 µg/g dw and 5.70 µg/g dw).  Concentrations in muscle (all areas) 

and in ovaries/eggs from RG_GO13, RG_ERSCMC, RG_MIWW, and RG_AQU1 were also 

consistently greater than the applicable BCMOECCS (2019a) guidelines.  Selenium 

concentrations in nearly all samples from RG_AQU1 exceeded the Level 2, and sometimes 

Level 3, EVWQP Benchmark for reproductive effects to fish other than westslope cutthroat trout 

(Golder 2014).  Concentrations in longnose sucker ovaries/eggs sampled from RG_GO13 in 2018 

and 2019 were consistently greater than the EVWQP Level 3 Benchmark. 

Selenium concentrations in ovaries/eggs from the remaining lentic areas occasionally exceeded 

EVWQP Level 1 or 2 Benchmarks.  Overall, the tissue chemistry data for longnose sucker 

indicated fish from RG_AQU1 and RG_GO13 are at the greatest risk for reproductive effects, 

relative to other lentic areas that were sampled in 2018 and 2019.     

Mean selenium concentrations in benthic invertebrate tissues from reference and mine-exposed 

lentic areas in MU4 were often greater than the BCMOECCS (2019a) guideline (i.e., 4 µg/g dw). 

Exceptions included reference areas RG_GLML, RG_GLMS, and RG_LCHOB.  Mean selenium 

concentrations in samples from mine-exposed areas RG_SEROX, RG_OTTO, RG_ERSCMC, 

RG_MI16, and RG_MIWW also exceeded the EVWQP Level 1 Benchmark for dietary effects to 

juvenile fish (Golder 2014).  Samples from the remaining areas frequently exceeded EVWQP 

Level 2 Benchmarks for effects to juvenile fish and birds and benthic invertebrates (Golder 2014). 

The EVWQP Level 3 Benchmarks for effects to juvenile fish and the growth, reproduction, and 

survival of benthic invertebrates were also exceed at RG_ERW, RG_ERWCO, RG_GO13, and 

RG_SLMICP, based on mean selenium concentrations measured in 2018 and/or 2019.   

Other than DO and total selenium, most water quality analytes had concentrations below BC 

WQG, applicable EVWQP Level 1 Benchmarks, or relevant screening values.  Similar to other 

MUs, most lentic areas had at least one DO measurement less than the 8 mg/L BC WQG for fish 

life stages other than buried embryos/alevin.  Concentrations less than the 5 mg/L instantaneous 
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minimum guideline were also common.  Aqueous total selenium concentrations in samples from 

mine-exposed areas RG_ERSCIM, RG_PAIR, RG_ELWDGC, RG_ERW, RG_ERWCO, 

RG_EREV, RG_GO13, RG_OTTO, RG_ERSCMC, RG_MCIMCC and RG_AQU1 were elevated 

relative to the BC WQG.  Nitrate (RG_ERSCIM, RG_PAIR, and RG_MCIMCC) and sulphate 

(RG_MCIMCC), both of which are order constituents, were also measured at elevated 

concentrations relative to the most conservative Level 1 EVWQP Benchmarks for some areas.   

Concentrations of cadmium, nickel, selenium, 2-methynaphthalene, naphthalene, and 

phenanthrene in sediment samples from mine-exposed lentic areas in MU4 were frequently 

greater than the lower BC WSQG, alert concentration for selenium, and/or the upper boundary of 

the reference area normal range.  Selenium concentrations were highest in sediment from 

RG_GO13, followed by RG_AQU1; cadmium concentrations were also relatively high at 

RG_AQU1.  Mine-exposed areas RG_GO13, RG_OTTO, RG_MCIMCC, and RG_AQU1 were 

among the lentic areas identified as having the lowest SQIs in the Elk River watershed, based on 

data for 2018 and 2019.  These areas are adjacent to or immediately downstream from mine 

infrastructure and mining activities.  Mine-exposed area RG_AQU1 is also influenced by nearby 

residential land use types.   

Concentrations of metals in sediment samples from reference lentic areas in MU4 rarely 

exceeded BC WSQG, the alert concentration for selenium, or the upper boundaries of normal 

ranges, with the exception of selenium at RG_GRLK and cadmium and selenium at RG_ALE1. 

Concentrations of fluorene, 2-methylnaphthalene, and phenanthrene were frequently greater than 

the lower BC WSQG in samples from reference lentic areas.     

3.7.5.4 Comparisons to Model Predictions 

Amphibian egg, bird egg, longnose sucker ovary/egg, and benthic invertebrate tissue selenium 

concentrations measured in 2018 and 2019 were compared to predictions derived from 

bioaccumulation models that were developed for the EVWQP and, in the case of benthic 

invertebrates, updated with data from 2018 and 2019 (Golder 2020b).  Mean selenium 

concentrations in amphibian eggs and bird egg contents were less than or within the range of 

model uncertainty (i.e., were generally as predicted).  Mean selenium concentrations in longnose 

sucker ovaries/eggs were within the range of model uncertainty for most lentic areas, except at 

RG_GO13, where concentrations in ovaries collected in 2018 were higher than predicted. 

Benthic invertebrate tissues from MU4 were generally within or less than the prediction interval 

(i.e., within the range of model uncertainty), except at RG_ERW, RG_GO13, and RG_SLMICP. 

Mean concentrations from these areas were higher than expected, based on the model results. 

The lentic areas where mean selenium concentrations in tissues were higher than expected, 

based on the model results, are among the areas with some of the highest selenium 
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concentrations in individual benthic invertebrate samples.  Additionally, RG_GO13 is immediately 

adjacent to mining activities, is relatively high on the mine-exposure gradient, and had the highest 

aqueous total selenium concentrations of any lentic area sampled in 2018 and 2019.   

3.7.5.5 Temporal Comparisons 

Temporal comparisons of selenium concentrations in tissues were completed for the following 

receptor groups and tissue types: 

 Columbia spotted frog eggs (RG_ELWDGC, RG_GO13, RG_OTTO, and RG_MI16);

 western toad eggs (RG_GLML);

 red-winged blackbird eggs (RG_GLMS, RG_GO13, RG_OTTO, RG_MI16

and RG_MIWW);

 longnose sucker muscle (RG_GO13);

 longnose sucker ovaries (RG_GO13 and RG_MIWW); and

 composite-taxa benthic invertebrate tissues (RG_GLML, RG_GLMS, RG_GRLK,

RG_ALE1, RG_PAIR, RG_ELWDGC, RG_ERW, RG_SEROX, RG_GO13, RG_OTTO,

RG_SMCIM, RG_MI16, RG_MIC2, RG_MIWW, RG_AQU1).

No statistically significant temporal changes in selenium concentrations in amphibian eggs were 

observed, and few changes over time were identified for the remaining receptor groups and 

tissue types.  Selenium concentrations in red-winged blackbird eggs from RG_GO13 exhibited a 

decreasing trend over time.  Selenium concentrations in longnose sucker tissues from RG_GO13 

exhibited an opposing trend; concentrations in muscle and ovaries were significantly higher in 

2018 and 2019 relative to previous years.  Otto Ponds (RG_OTTO) were the only lentic area in 

MU4 where significant changes over time were identified for selenium concentrations in 

benthic invertebrates.  Concentrations were highest in samples from 2012 and 2018, but 

significantly lower in 2019. 

Mean selenium concentrations in sediment samples collected from mine-exposed lentic areas 

RG_ELWDGC, RG_GO13, and RG_MI16 in 2015 to 2019 and RG_MIWW in 2018 and 2019 

were consistently and significantly higher than concentrations in 2013.  Mean concentrations of 

2-methylnaphthalene and phenanthrene in sediment from RG_GO13 were also lowest in 2013. 

At RG_MI16, concentrations of most metals and PAHs included in the temporal analyses were 

lower in 2015, 2018, and 2019, relative to 2013.  Concentrations of some PAHs were also lower 

at reference lentic areas RG_GLMS and RG_GRLK and mine-exposed area RG_MIWW in 

2018/2019 versus 2013. 
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3.7.5.6 Integrated Interpretation 

Reference and mine-exposed lentic areas in MU4 were primarily classified as moderate or high 

use, based on historical observations of habitat use and data gathered in 2018 and 2019. 

Two mine-exposed lentic areas (RG_TRIPLEA and RG_TRIPLEB [Corbin Road Triple Ponds A 

and B, respectively]) were classified as low use; however, these areas were not included in the 

study design for the Lentic Area Supporting Study and were only visited in 2018 as part of the 

Amphibian Occurrence and Distribution Study.  These areas are relatively small and were only 

assessed for amphibian occurrence, not birds or fish.  Amphibians were not detected at either of 

these locations.   

Three reference areas representing more than 16,260 m2 of lentic habitat (or 1.3% of total 

assessed reference lentic habitat) and 12 mine-exposed areas (32,343 m2 or 21% of assessed 

mine-exposed habitat) in MU4 were classified as moderate use areas (Appendix K).  These areas 

were generally persistent throughout the ice-free season, had relatively undisturbed riparian 

areas, and were used by a variety of aquatic and aquatic-dependent bird species.  Three of the 

mine-exposed areas were used by breeding Columbia spotted frog (RG_ERW and RG_SEROX) 

or long-toed salamander (RG_SLMICP) and evidence of use by breeding birds was identified at 

five mine-exposed areas.  However, there was no evidence to suggest amphibian or bird species 

at risk were using moderate use areas for breeding or rearing in 2018 and 2019.  Juvenile and/or 

adult life stages of fish were captured or observed at RG_ERSCIM and RG_AQU1 but no juvenile 

life stages of fish species at risk were documented.   

Seven reference and 12 mine-exposed lentic areas representing approximately 1,193,767 m2 

(nearly 99% of total reference habitat area that was assessed) and 122,742 m2 (78% of total 

mine-exposed area that was assessed) of lentic habitat in MU4 were classified as high use, based 

on data gathered historically and in 2018 and 2019 (Appendix K).  These areas were generally 

characterized as being persistent throughout the ice-free season, having relatively intact riparian 

areas, being used by amphibians for egg laying and rearing, having moderate to high bird species 

diversity, and, in the case of mine-exposed lentic areas, supporting various fish species and 

life stages.  All high use areas, except RG_GO13, were used by at least one species at risk for 

breeding or rearing purposes.  Goddard Marsh (RG_GO13) is, however, frequented by bird 

species at risk (i.e., great blue heron) and fish species at risk (i.e., bull trout and westslope 

cutthroat trout).   

Eleven of the 19 mine-exposed lentic areas in MU4 with sufficient data to calculate overall 

exposure risk ratings, based on selenium concentrations in tissues and water and sediment 

quality, were classified as low exposure risk (Appendix K).  These areas represent approximately 

85,667 m2 of mine-exposed lentic habitat in MU4, and approximately 64,071 m2 of high use 
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mine-exposed lentic habitat.  Selenium concentrations in tissues were relatively low at some of 

these areas, including RG_MCIMCC, RG_MCWA, and RG_OTTO, although these areas are 

relatively high on the mine-exposure gradient based on specific conductance.  Mean selenium 

concentrations in tissues were consistently within normal ranges and less than benchmarks for 

these three sites, except at RG_OTTO and RG_MCIMCC, where mean selenium concentrations 

in fish tissues exceeded the upper boundary of reference area normal ranges for muscle and/or 

ovaries/eggs (Golder 2014).  For low exposure risk mine-exposed areas overall, mean selenium 

concentrations in eggs of aquatic and aquatic-dependent birds were generally elevated relative 

to the reference area normal range but did not exceed the EVWQP Level 1 Benchmark. 

Mean selenium concentrations in fish tissues were generally greater than the reference area 

normal range and occasionally exceeded the EVWQP Level 1 Benchmark for fish (Golder 2014). 

Seven mine-exposed lentic areas representing approximately 41% of the total habitat area 

assessed for exposure risks to biota in MU4 in 2018 and/or 2019 were classified as high 

exposure risk (Appendix K).  Of these, four (RG_PAIR, RG_ELWDGC, RG_ERWCO, and 

RG_GO13) were considered high use.  One additional area, RG_MCWAGC (Michel Creek 

wetland at Andy Good Creek), was identified as posing potential exposure risks to aquatic and 

aquatic-dependent biota, based on sediment chemistry; however, tissue chemistry data were not 

found/collected to estimate potential selenium-related exposure risks to amphibians, birds, 

and fish.  Mean selenium concentrations in benthic invertebrate tissues from high exposure risk 

sites other than RG_MCWAGC were consistently greater than the reference area normal range, 

as well as EVWQP Level 1 Benchmarks for dietary effects to juvenile birds and fish, as well as 

effects to growth, reproduction, and survival of benthic invertebrates (Appendix K; Golder 2014). 

Level 2 EVWQP benchmarks were also frequently exceeded and mean selenium concentrations 

in benthic invertebrate tissues were above one or more Level 3 Benchmarks at RG_ERW 

and RG_ERWCO.  Overall, water quality was good (i.e., WQI ≥91), except at RG_PAIR and 

RG_GO13, where aqueous total selenium concentrations were well above BC WQG.  Sediment 

quality was variable; however, high exposure risk areas tended to have high 

selenium concentrations.  

Six of the seven high use reference areas in MU4 were classified as low exposure risk, based on 

selenium concentrations in tissues and water and sediment quality (Appendix K).  The seventh 

high use reference area (i.e., RG_ALEXFSR) had no chemistry data to assign an exposure 

risk rating.63  Mean selenium concentrations in benthic invertebrate tissues and amphibian and 

63 Reference area RG_ALEXFSR could not be accessed during May 2018 and was subsequently excluded from 
consideration for tissue chemistry sampling under the Lentic Area Supporting Study because a number of other suitable 
reference areas were already established in MU4.  This reference lentic area was included in the Amphibian Occurrence 
and Distribution Study. 
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bird eggs from high use-low exposure risk reference lentic areas were consistently within 

reference area normal ranges and and less than EVWQP Level 1 Benchmarks.  The WQIs 

were high (i.e., ≥94, which is indicative of relatively good water quality) and the SQIs were 

generally at the higher end of the spectrum.   

3.7.6 Management Unit 5 

3.7.6.1 Monitoring Locations 

Four reference and 25 mine-exposed lentic or semi-lentic areas in MU5 were visited at least once 

in 2018 or 2019.  In total, 151,043 m2 of reference and more than 156,475 m2 of mine-exposed64 

lentic habitat was evaluated.  Reference lentic areas in MU5 included a high-elevation lake and 

swamp north and west of Fernie, BC, as well as impoundments and wetlands east of the Elk 

River, along the Lodgepole Forest Service Road.  Mine-exposed areas were along the Elk River, 

downstream of the Michel Creek mouth to Koocanusa Reservoir.  The Elk River is the source of 

mine-influence for lentic areas in MU5 (i.e., there are no mining activities in this MU), which were 

primarily beaver ponds/impoundments, side-channels, and snyes.   

3.7.6.2 Lentic Habitat Use 

Columbia spotted frog, western toad, long-toed salamander, and wood frog used reference lentic 

habitats in MU5 for breeding and other life cycle functions in 2018 and/or 2019; however, relatively 

few species other than Columbia spotted frog were detected at mine-exposed lentic areas. 

Columbia spotted frog eggs and/or larvae were detected at approximately half of the 

mine-exposed lentic areas in MU5.  No western toad eggs or larvae and few 

metamorphs/sub-adults/adults were detected at mine-exposed areas in MU5.  Results were 

similar for long-toed salamander; however, eggs and larvae were observed at one mine-exposed 

lentic area (RG_ERST).  Detections of wood frog life stages were more equal among reference 

and mine-exposed lentic areas in MU5, but detections of this species were relatively low overall 

in this MU.  Pacific chorus frog were detected at RG_ELMOUTH (mine-exposed), which is outside 

the known range of this species, as part of acoustic monitoring completed in 2019.  A combination 

of factors, such as predation, imperfect detections, and timing of amphibian surveys 

(e.g., surveys for eggs were timed too early), likely contributed to the relatively low numbers of 

detections at lentic mine-exposed areas in MU5, although mine-exposure also cannot be ruled 

out as a potential factor.      

64 The areas of RG_GEPO (Gerry’s Pond), RG_ANNEX (Annex Pond), and RG_EERW (East Elko River wetland) were 
not recorded in the field and could not be reliably estimated from aerial imagery; consequently, these areas are not 
included in the total area of mine-exposed habitat reported herein.   
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Aquatic and aquatic-dependent birds, including two species at risk (i.e., bank swallow and great 

blue heron) were observed using lentic habitats representing reference conditions and a gradient 

of mine-exposure in 2018 and 2019.  The most commonly-encountered species were common 

yellowthroat, northern waterthrush, and red-winged blackbird.  Species diversity was highest at 

mine-exposed ponds and beaver ponds/impoundments distributed along the Elk River south of 

Fernie, BC.  Reference lentic areas RG_HART and RG_LFSRW and mine-exposed lentic areas 

RG_ERST, RG_ERIMNF, RG_ERIMF, RG_ERWSF, and RG_EROL were confirmed as nesting 

and chick-rearing habitats for aquatic and aquatic-dependent birds in 2018/2019.   

Two reference and eight65 mine-exposed lentic areas were fished in MU5 in 2018 and/or 2019. 

No fish were captured at the reference areas; however, a suspected juvenile westslope cutthroat 

trout was incidentally observed at RG_HART in 2018 and this species has been reported at 

RG_HART historically.  Catches from mine-exposed areas were composed of six different 

species, including bull trout, longnose dace, longnose sucker, mountain whitefish, redside shiner, 

and westslope cutthroat trout.  Bull trout and westslope cutthroat trout, both of which are 

considered species at risk, were captured from RG_EROL (both species) and RG_DOMRS 

(westslope cutthroat trout).  Longnose sucker (including YOY) were captured from RG_ERWSF, 

RG_STPD, RG_EROL, RG_DOMRS, RG_ERMO, and RG_UNWNMO historically and/or in 

2018/2019, indicating these areas are used for rearing and juvenile foraging.    

Some differences in endpoints related to survival, recruitment, body size, and energy storage for 

YOY and non-YOY longnose sucker captured from mine-exposed in MU5 and reference lentic 

areas in the Flathead River watershed were identified.  In May 2019, larger adult longnose sucker 

were more abundant in the catches from RG_STPD, RG_EROL, and RG_DOMRS, relative to the 

reference area (RG_FLA1).  Longnose sucker captured from mine-exposed areas RG_STPD and 

RG_EROL were, on average, in better condition than reference fish.66  Assessments of body size 

and condition for YOY and non-YOY longnose sucker captured in September 2019 suggested 

individuals from RG_STPD were smaller relative to reference fish.  However, condition did not 

differ significantly among areas.  Temporal data for non-YOY fish from RG_STPD (spring and fall) 

were not indicative of any clear trends, and significant year-to-year differences for RG_EROL 

(spring) were of negligible magnitude.   

The incidence of DELT for longnose sucker captured from MU5 in 2019 was generally low for 

most lentic areas, with the exception of RG_ERST (May 2019) and YOY fish from RG_DOMRS 

(September 2019).  The higher incidence of DELT at RG_ERST is likely attributable to the small 

65 Elko Reservoir (RG_ELKOA) was also fished in 2018; however, this area was primarily lotic. 

66 Condition was not compared among longnose sucker from RG_DOMRS and RG_FLA1 because the body sizes of 
the fish from the two areas did not overlap.   
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sample size (i.e., two of four individuals examined had DELT).  One longnose sucker from 

RG_ERST was missing a gonad, and the other had a split pectoral fin.  At RG_DOMRS, caudal 

fin injuries were observed in 14% of the YOY longnose sucker assessed for DELT. 

Seventy percent (i.e., seven of n = 10) of the individuals from RG_STPD that were 

lethally-sampled in May 2019 had parasitic worms. 

3.7.6.3 Comparisons to Reference Area Normal Ranges, Guidelines, and Benchmarks 

None of the Columbia spotted frog or western toad eggs collected from reference or 

mine-exposed lentic areas in MU5 in 2018 or 2019 had selenium concentrations greater than the 

upper boundary of the reference area normal range (i.e., 9.61 µg/g dw).  Concentrations were 

also well below the preliminary Level 1 Benchmark for amphibian eggs (i.e., 45 µg/g dw; 

Massé et al. 2015).  Overall, selenium-related exposure risks to amphibians in lentic areas from 

MU5 were considered low.   

Selenium concentrations in red-winged blackbird and spotted sandpiper eggs collected from 

reference lentic areas and mine-exposed areas RG_ERIMF and RG_ERWSF were consistently 

within the reference area normal range and less than the 6 µg/g dw BCMOECCS (2019a) 

guideline and EVWQP Level 1 Benchmark.  Red-winged blackbird eggs collected from 

RG_ERIMNF and RG_EROL (both mine-exposed) had selenium concentrations greater than the 

upper boundary of the reference area normal range (i.e., 5.19 µg/g dw) and the 

BCMOECCS (2019a) guideline.  The spotted sandpiper egg from RG_EROL also had elevated 

selenium concentrations, which were in excess of the EVWQP Level 1 Benchmark for 

reproductive effects to birds (Golder 2014).  

Selenium concentrations in muscle and ovaries/eggs from longnose sucker captured at 

mine-exposed lentic areas in MU5 were elevated relative to reference area normal ranges 

(i.e., 6.03 and 5.70 µg/g dw, respectively), with the exception of one muscle sample each from 

RG_ERWSF and RG_EROL.  Concentrations in most muscle samples also exceeded the 

4 µg/g dw BCMOECCS (2019a) guideline.  Guidelines and EVWQP Level 1 Benchmarks for 

ovaries/eggs were rarely exceeded at RG_DOMRS.  Concentrations were higher in ovary/egg 

samples from RG_STPD and RG_EROL, but relatively few fish were sampled from these areas 

(one and two, respectively), which means few data were available to support conclusions. 

Mean selenium concentrations in benthic invertebrate tissues from reference and mine-exposed 

lentic areas in MU5 were often greater than the BCMOECCS (2019a) guideline (i.e., 4 µg/g dw). 

Exceptions included reference area RG_LFSRW and mine-exposed areas RG_ERIMF and 

RG_ERWSF (2018 only).  Mean selenium concentrations exceeded EVWQP Level 1 Benchmarks 

at RG_EVPPS (effects to juvenile fish) and RG_EROL (effects to juvenile fish and 
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benthic invertebrates).  The highest mean selenium concentrations in benthic invertebrate tissues 

were at RG_STPD where concentrations exceeded the EVWQP Level 2 Benchmarks in 2019.   

Relatively few of the analytes measured in water from reference and mine-exposed lentic areas 

in MU5 had concentrations in excess of the BC WQG, and no EVWQP Level 1 Benchmarks or 

screening values were exceeded.  Most lentic areas had at least one DO measurement less than 

the 8 mg/L BC WQG for fish life stages other than buried embryos/alevin.  Concentrations less 

than the 5 mg/L instantaneous minimum guideline for DO were also common.  With the exception 

of RG_ERST, RG_STPD, and RG_EROL, aqueous total selenium concentrations in samples 

from reference and mine-exposed areas in MU5 were less than the BC WQG.  Total iron 

concentrations were elevated at RG_HART and RG_ERWSF. Guidelines for total silver and zinc 

and dissolved aluminum were also occasionally exceeded.   

Cadmium, nickel, and selenium were frequently measured at concentrations greater than the 

lower WSQG, alert concentration for selenium, and/or upper boundary of the reference area 

normal range in sediment samples from MU5.  Cadmium and nickel concentrations were relatively 

similar among areas, regardless of level of mine-exposure.  Mean selenium and PAH 

concentrations were highest at RG_STPD; however, it is likely that sources of PAHs unrelated to 

mining may be impacting RG_STPD.  Stanford Pond (RG_STPD) also had one of the lowest SQI, 

relative to other lentic areas sampled for sediment chemistry in MUs 1 to 5. 

3.7.6.4 Comparisons to Model Predictions 

Amphibian egg, bird egg, longnose sucker ovary/egg, and benthic invertebrate tissue selenium 

concentrations measured in 2018 and 2019 were compared to predictions derived from 

bioaccumulation models that were developed for the EVWQP and, in the case of benthic 

invertebrates, updated with data from 2018 and 2019 (Golder 2020b).  Mean selenium 

concentrations in amphibian eggs, bird eggs, longnose sucker ovaries/eggs, and benthic 

invertebrate tissues from MU5 were within prediction intervals (i.e., within the range of model 

uncertainty) for most areas.  Mean selenium concentrations in benthic invertebrate tissues from 

mine-exposed area RG_EROL were the only exception; mean concentrations from August 2018 

were higher than expected, based on the model predictions.  Mean selenium concentrations in 

benthic invertebrate tissue chemistry samples collected from RG_EROL in 2019 were within the 

range of model uncertainty. 

3.7.6.5 Temporal Comparisons 

Temporal comparisons of selenium concentrations in tissues were completed for red-winged 

blackbird eggs from RG_ERWSF (mine-exposed), longnose sucker muscle from RG_EROL 

(mine-exposed), and longnose sucker ovaries from RG_STPD (mine-exposed) and RG_EROL. 
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No statistically significant temporal changes in selenium concentrations in red-winged blackbird 

eggs or longnose sucker tissues were observed.  Temporal comparisons of selenium 

concentrations were also completed for benthic invertebrates collected from RG_HART 

(reference) and seven mine-exposed lentic areas.  No statistically significant changes in selenium 

concentrations over time were identified for benthic invertebrates at most lentic areas, except 

RG_EROL.  For RG_EROL, the mean concentration in samples from 2015 was higher than the 

mean concentration in samples from 2012. 

Few significant increasing or decreasing temporal trends in concentrations of selenium or select 

metals and PAHs in sediment chemistry samples were identified for MU5, except at RG_EROL. 

Mean selenium concentrations in sediment from RG_EROL increased over time from 2013 

through 2019.  Alternatively, mean concentrations of 2-methylnaphthalene were lower in 2015, 

2018, and 2019 relative to 2013, and mean concentrations of naphthalene, phenanthrene, and 

pyrene were lower in 2019 versus 2013.         

3.7.6.6 Integrated Interpretation 

Low, moderate, and high use lentic areas were identified in MU5, based on historical observations 

of habitat use and data gathered in 2018 and 2019.  All four reference lentic areas (151,043 m2) 

were classified as high use.  By area, most mine-exposed lentic areas that were assessed in 

2018/2019 were classified as moderate (48% of the total assessed area) or high (52% of the total 

assessed area) use (Appendix K).   

The two mine-exposed lentic areas classified as low use areas were RG_ERTU (Elk River 

side-channel near Tunnel Creek) and RG_EERW (East Elko River wetland).  These lentic areas 

were not surveyed for birds or fish; however, both areas were relatively small and amphibian 

species were not detected.  Lentic area RG_EERW was also characterized as being shallow and 

lacking connections that would support use by fish.   

The mine-exposed lentic areas classified as moderate use areas represented more than 

74,712 m2 of lentic habitat.  These areas were generally persistent throughout the ice-free season, 

had relatively undisturbed riparian areas, and had varying degrees of bird diversity.  Nearly half 

of the lentic areas were used by breeding amphibians, but as discussed previously, Columbia 

spotted frog were the dominant species detected.  Of the moderate use areas, RG_ERST, 

RG_ERIMNF, and RG_EROL were confirmed as nesting and chick-rearing habitats for aquatic 

and aquatic-dependent birds.  More than half of these lentic areas were used by fish, and juvenile 

life stages were captured or observed at RG_STPD, RG_EROL, RG_DOMRS, and RG_ERMO. 

None of the moderate use areas were identified as being used by amphibian, bird, or fish species 

at risk for breeding or rearing.   
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High use lentic areas in MU5 were characterized as being persistent throughout the ice-free 

season, having relatively undisturbed riparian areas, being used by breeding amphibians, and 

having moderate to high bird species diversity.  All of the high use reference lentic areas 

supported egg and larval life stages of western toad and juvenile westslope cutthroat trout were 

observed at RG_HART.  No other evidence to suggest use of these areas for breeding/rearing by 

bird or fish species at risk was identified.  However, approximately half of the high use lentic areas 

were confirmed as nesting and chick-rearing sites for aquatic and aquatic-dependent bird species, 

and RG_ERIMF and RG_ERWSF supported juvenile fish.    

Each of the reference and mine-exposed lentic areas in MU5 that were sampled for tissue, water, 

and/or sediment chemistry in 2018 and 2019 were classified as low exposure risk, with the 

exception of RG_LFSRIM (13% of reference habitat area assessed for exposure risks to biota) 

and RG_STPD (4.2% of mine-exposed habitat area assessed for exposure risks to biota; 

Appendix K).  Reference lentic area RG_LFSRIM was identified as posing potential exposure 

risks to aquatic and aquatic-dependent biota, based on sediment chemistry (i.e., the SQI is 

indicative of moderate exposure risk).  Stanford Pond (RG_STPD) was classified as high 

exposure risk based on selenium concentrations in benthic invertebrate and fish tissues and 

sediment chemistry (Appendix K).  Mean selenium concentrations in benthic invertebrate tissues 

were greater than the upper boundary of the reference area normal range (i.e., 16 µg/g dw), and 

the EVWQP Level 2 Benchmark for effects to juvenile fish.  Selenium concentrations in fish tissues 

were elevated relative to the EVWQP Level 1 Benchmark for reproductive effects in fish other 

than westslope cutthroat trout (Golder 2014).  Water quality was relatively good at RG_STPD, but 

the SQI for this lentic area was one of the lowest in all of the MUs.   

Mean selenium concentrations in amphibian eggs from low exposure risk areas were consistently 

within the reference area normal range and below benchmarks.  Mean selenium concentrations 

in benthic invertebrate tissues were also within the normal range and less than EVWQP Level 1 

Benchmarks, except at RG_EVPPS.  Selenium concentrations in bird eggs and fish tissues were 

occasionally elevated relative to reference area normal ranges but did not exceed EVWQP 

Level 1 Benchmarks.  The WQIs for low exposure risk areas were high (i.e., ≥93, which is 

indicative of relatively good water quality) but the SQIs were more variable (range = 38 to 75).   
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4 CONCLUSIONS AND RECOMMENDATIONS  

Conclusions and recommendations based on the outcomes of the Lentic Area Supporting Study 

are as follows: 

 Specific conductance was a useful indicator of the degree of mine-influence at lentic areas

in 2018 and 2019, particularly within MU4.  The degree of mine-exposure appeared to be

greatest at RG_FOFR2W (small wetland at base of Fording settling pond) in MU1 and at

RG_GO13 (Goddard Marsh), RG_MCIMCC (Michel Creek impoundment at

Corbin Creek), and RG_MCWA (Michel Creek wetlands [small interconnected wetlands])

in MU4.  The higher specific conductance readings for these areas was consistent with

their proximity to mining activities and mine-related infrastructure.  Areas with higher

specific conductance readings also tended to have higher concentrations of sulphate, and

often nitrate, both of which are mine-related constituents.

 Surveys for amphibians and breeding birds can be useful for identifying which lentic areas

are being used by aquatic and aquatic-dependent life stages and species of concern.

However, species presence/absence, relative abundance, and diversity are not clearly

linked to mine-exposure (i.e., are influenced by other factors, such as presence of

predators, lentic area size, and habitat structure, including presence of specific types

of vegetation), which makes quantification of mine-related effects to amphibian

occurrence and distribution challenging.  Additionally, these types of surveys represent a

snapshot or brief period of lentic habitat use, and species or life stages of interest may go

undetected, depending on weather conditions, timing of the surveys (e.g., within the

amphibian breeding period), and the training and experience level of the observer.  It is

therefore recommended that additional analyses (using the existing dataset) be completed

to determine which factors, including level of mine-exposure, have the greatest influence

on amphibian occurrence and distribution prior studies of this type being used to assess

mine-related effects.

 Monitoring of selenium concentrations in amphibian eggs from lentic areas is not

recommended for inclusion in the upcoming cycle of the RAEMP, unless the results of

ongoing studies (i.e., monitoring of amphibian use at settling ponds, which is part of the

Study of the Reproductive Effects of Selenium on Columbia Spotted Frog)

suggest otherwise.  Other receptor groups, such fish (e.g., longnose sucker) and benthic

invertebrates, had selenium concentrations that were generally more indicative of

local conditions.  Additionally, the potential risks for adverse effects to amphibian

populations resulting from the removal of egg masses (i.e., changes to abundance and
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genetic diversity) and possible disease transfer are considered high, relative to the utility 

of the associated data for assessing exposure risks to amphibians. 

 Selenium concentrations in red-winged blackbird, spotted sandpiper, and tree swallow

eggs typically reflected exposure within the lentic areas where eggs were laid.

However, similar to the case for amphibians, potential risks for adverse effects to these

populations from sampling year-after-year or over the long-term may outweigh the benefits

or value of the data obtained.  Areas with higher selenium concentrations in bird eggs in

2019 generally had elevated selenium concentrations in benthic invertebrates.  It is

therefore expected that monitoring of selenium concentrations in benthic invertebrate

tissues will be a suitable proxy for assessing exposure risks to aquatic and

aquatic-dependent birds that use lentic areas.

 Differences in the incidence of DELT and length-weight relationships (i.e., as a measure

of fish condition) among longnose sucker from reference and mine-exposed lentic areas

are not considered suitably sensitive metrics for assessing effects related

to mine-exposure.  The incidence of DELT was similar among most reference and

mine-exposed lentic areas, except for RG_OTTO (Otto Ponds), where the proportion of

fish with head/spinal/abdominal/fin deformities or tumors was higher relative to other

lentic areas.  Additionally, longnose sucker from mine-exposed lentic areas were generally

in similar or better condition than longnose sucker from out-of-watershed reference areas.

Because longnose sucker were not captured from any within-watershed reference lentic

areas, it is uncertain whether observed patterns in longnose sucker condition are related

to mine-exposure, timing of spawning and fish sampling, and/or differences among lentic

areas (e.g., habitat) sampled in the Flathead (reference) and Elk River watersheds.

If additional longnose sucker population (e.g., recruitment, survival, tissue chemistry)

monitoring is pursued as part of ongoing monitoring, additional fishing efforts to identify

suitable within-watershed reference areas is warranted.  However, based on the level of

effort expended to date, the likelihood of identifying one or more within-watershed

reference areas that support dwarf longnose sucker is considered low.

 Use of lentic areas by fish in MU1 should be considered for inclusion in

ongoing monitoring.  This would support identification of key lentic areas used by

westslope cutthroat trout, which are a species at risk and exhibited a recent decline in

numbers in MU1.

 Outcomes of fishing efforts completed in 2018 and 2019 suggest deployment of minnow

traps and hoop nets may be the most effective means of sampling in lentic areas.
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These fish sampling methods are recommended in the event fish monitoring in lentic areas 

is carried forward to the next cycle of the RAEMP.   

 Selenium concentrations in longnose sucker tissues may be a useful metric for assessing

exposure risks to fish in light of mine-related changes, given that concentrations in tissues

were generally reflective of the degree of mine-exposure.  However, more information

regarding the species-specific threshold for effects is required to determine the tolerance

of longnose sucker to elevated selenium concentrations.  Additionally, similar to the case

for amphibians, the benefits of monitoring selenium concentrations in tissues over the

long-term are likely outweighed by the risks for potential adverse effects to populations

(i.e., due to removal of mature female fish year-after-year to support monitoring).

 Benthic invertebrates are an important component of the food web and a major dietary

source of selenium for amphibians, aquatic and aquatic-dependent birds, and fish.

Concentrations of selenium (and metals) in benthic invertebrate tissues reflect localized

conditions, given that benthic invertebrates are expected to have a high site-fidelity

(i.e., are unlikely to migrate in and out of lentic areas).  Additionally, areas with higher

selenium concentrations in vertebrate tissues typically had higher selenium

concentrations in benthic invertebrates (as well as water).  Selenium concentrations in

benthic invertebrates are also considered one of the most sensitive metrics for assessing

lentic area condition in light of mine-related changes.  Concentrations of other

mine-related constituents measured in benthic invertebrate tissues (e.g., cadmium)

are also expected to provide an indication of mine-related effects (Maret et al. 2003).

Therefore, it is recommended that Teck continue to monitor selenium concentrations, as

well as concentrations of other metals, in benthic invertebrate tissues.

 Because selenium concentrations in benthic invertebrate tissues from some reference

areas (i.e., RG_LCHO [Leach Creek oxbow; 2015], RG_ALE1 (Alexander Creek

mouth wetland], and RG_HART [Hartley Lake]) were elevated relative to EVWQP Level 1

Benchmarks for effects to birds, fish, and benthic invertebrates, the upper boundary of the

reference area normal range (i.e., 16 µg/g dw) was higher than these EVWQP

Level 1 Benchmarks.  As such, evaluations of potential mine-related effects to birds, fish,

and benthic invertebrates should consider the EVWQP benchmarks and the reference

area normal range in unison.  Specifically, exceedances of the EVWQP Level 1

Benchmarks are not necessarily indicative of a possible mine-related influence or effect

unless the reference area normal range is also exceeded.

 Mine-related influence on water quality was evident in some lentic areas located

downstream from Teck’s mining operations, especially those in close proximity to
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mining activities (e.g., RG_GO13).  Elevated concentrations of order constituents 

(i.e., relative to BC WQG, applicable EVWQP benchmarks, or relevant screening values), 

which are associated with Teck’s coal-mining activities, were generally observed at lentic 

areas with higher degrees of mine-exposure.  Therefore, it is recommended that water 

quality continue to be assessed in lentic areas as part of ongoing or future monitoring. 

 Sediment quality was lowest at areas that were relatively high on the mine-exposure

gradient in 2018 and 2019 (e.g., RG_GO13 and RG_MCIMCC) and/or impacted by other

anthropogenic factors, like nearby residential and agricultural activities (e.g., RG_AQU1

[Aqueduct Creek wetland]) and use as a stormwater retention pond (RG_STPD

[Stanford Pond]).  Inclusion of sediment chemistry sampling in ongoing monitoring may be

an informative means of assessing lentic area condition without the immediate need

for invasive (i.e., lethal) tissue chemistry sampling.  Sediment chemistry sampling is also

useful for assessing mine-related contaminants, such as PAHs, that are not monitored in

water or tissue chemistry samples.  Decisions regarding inclusion of sediment chemistry

sampling in ongoing monitoring should be made in consideration of the results of the 2019

Sediment Toxicity Supporting Study (Golder 2019), which is ongoing.  For example, if

results of the study indicate toxicity and potential effects to benthic invertebrate

communities from exposure to mine-exposed lentic sediments are unlikely, the preferred

approach may be to sample sediments from a reduced number of areas (e.g., where

concentrations of mine-related constituents are increasing over time) and/or sample

less frequently.

 Benthic invertebrate tissue and water chemistry samples should be collected from lentic

areas where the overall exposure risk ratings are based solely on sediment chemistry and

are indicative of potential exposure risks to biota (i.e., sediment chemistry is of poor

quality, based on SQI).  These areas are reference area RG_LFSRIM (Lodgepole FSR

impoundment; MU5) and mine-exposed lentic areas RG_USFRW (Upper south Fording

River wetland; MU2) and RG_MCWAGC (Michel Creek wetland at Andy Good

Creek; MU4).

 Mine-related constituents other than selenium should be considered to improve the

understanding of potential effects of mining activities to aquatic-dependent organisms that

use lentic areas.  This may be particularly important for lentic areas that are higher on the

mine-exposure gradient but have relatively low selenium concentrations in tissues.

 A total of 10 reference and 24 mine-exposed lentic areas are recommended for inclusion

in future three-year cycles of the RAEMP (Table 4.1).  These include all lentic areas that

were identified as high exposure risk, based on the Lentic Area Evaluation.



Table 4.1:  Lentic Areas Recommended for Inclusion in the Next Cycle of the Regional Aquatic Effects Monitoring Program   

Management 
Unit

Exposure 
Type

Lentic Area ID
Water

Quality
Sediment 
Chemistry

Benthic 
Invertebrate 

Tissue 
Chemistry

Fish Use a Rationale for Inclusion

Reference RG_UPBEC    

- Rated as high use (i.e., is one of two high use reference lentic areas in MU1) and low exposure risk
- Used by breeding amphibians (including WT [SAR])
- Used by aquatic and aquatic-dependent birds
- Mean selenium concentrations in benthic invertebrates were within the reference area normal range/less than benchmarks
- High WQI (97)
- Benthic invertebrate tissue and sediment chemistry data from 2019 can be used as a basis for assessing temporal trends
- Located upstream and well away from mining activities and mine-exposed lotic environments

RG_HE27    

- Rated as high use and low exposure risk, but is on the verge of being moderate exposure risk
- Near the middle of the mine-exposure gradient
- Used by breeding amphibians (including WT [SAR]) and breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.832)
- Area used by WCT (SAR)
- Mean selenium concentrations in benthic invertebrates were elevated relative to the EVWQP Level 1 Benchmark for
effects to fish
- Mean selenium concentrations in bird eggs were elevated relative to the reference area normal range
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

RG_LPLML    b

- Rated as high use and high exposure risk
- At the higher end of the mine-exposure gradient and surrounded by mine activity
- Used by breeding amphibians (including WT [SAR]) and breeding aquatic and aquatic-dependent birds
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range and
EVWQP Level 1 Benchmarks for effects to birds, fish, and benthic invertebrates
- Mean selenium concentrations in bird eggs were elevated relative to the reference area normal range
- Low SQI (29)
- Benthic invertebrate tissue and sediment chemistry data from 2018 and/or 2019 can be used as a basis for assessing
temporal trends

RG_FOFR2W    b

- Rated as high use and low exposure risk
- At the high end of the mine-exposure gradient and is immediately downstream of the Fording South Tailings Pond at FRO
- Used by breeding amphibians (including WT [SAR]) and breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.789)
- Mean selenium concentrations in amphibian and bird eggs and benthic invertebrates were within reference area normal
ranges/less than benchmarks
- Low SQI (37)
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

MU1

Mine-
exposed
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Table 4.1:  Lentic Areas Recommended for Inclusion in the Next Cycle of the Regional Aquatic Effects Monitoring Program

Management 
Unit

Exposure 
Type

Lentic Area ID
Water

Quality
Sediment 
Chemistry

Benthic 
Invertebrate 

Tissue 
Chemistry

Fish Use a Rationale for Inclusion

RG_FO10 c    

- Rated as moderate use and high exposure risk
- At the higher end of the mine-exposure gradient
- Used by breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.632)
- May be used by WCT [SAR] that are also using the nearby side-channel of the Fording River
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range, EVWQP
Level 1 Benchmarks for effects to birds and benthic invertebrates, and Level 2 Benchmark for effects to fish
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

RG_FRSCW    

- Rated as moderate use and high exposure risk
- Mid to high on the mine-exposure gradient
- Used by breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.778)
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range and
EVWQP Level 1 Benchmarks for effects to birds, fish, and benthic invertebrates
- Mean selenium concentrations in bird eggs were elevated relative to the reference area normal range
- Low WQI (74)
- Benthic invertebrate tissue and sediment chemistry data from 2019 can be used as a basis for assessing temporal trends

RG_GHWFR    

- Rated as moderate use and high exposure risk (based on sediment quality)
- At the higher end of the mine-exposure gradient
- Used by few aquatic-dependent vertebrate species in 2018/2019; however, the low SQI (32) and high selenium
concentrations in sediment may pose a potential exposure risk to amphibians, birds, fish, and benthic invertebrates

Reference RG_FO15    -

- Rated as high use and low exposure risk
- Used by breeding amphibians (including WT [SAR]) and breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.781)
- Mean selenium concentrations in amphibian and bird eggs and benthic invertebrates were within reference area normal
ranges/less than benchmarks
- High WQI (96)
- Located upstream and well away from mining activities and mine-exposed lotic environments
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

Mine-
exposed RG_USFRW    -

- One of two mine-exposed lentic or semi-lentic areas identified in MU2 (along with RG_LSFRW)
- Rated as moderate use, like RG_LSFRW, but is larger, more likely to persist to the end of the ice-free season, and has
sediment chemistry data available from 2018, which can be used as a basis for assessing temporal trends
- Mid to high on the mine-exposure gradient
- Used by breeding amphibians (LTS)
- Used by aquatic and aquatic-dependent birds
- Benthic invertebrate tissue chemistry sampling is proposed to confirm whether the low to moderate SQI (52) is indicative of
a potential exposure risk to amphibians, birds, fish, and benthic invertebrates

Mine-
exposedMU1

MU2
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Table 4.1:  Lentic Areas Recommended for Inclusion in the Next Cycle of the Regional Aquatic Effects Monitoring Program

Management 
Unit

Exposure 
Type

Lentic Area ID
Water

Quality
Sediment 
Chemistry

Benthic 
Invertebrate 

Tissue 
Chemistry

Fish Use a Rationale for Inclusion

RG_REFF    -

- Rated as high use and low exposure risk
- Used by breeding amphibians (including WT [SAR]) and breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.816)
- Adult fish documented historically
- Mean selenium concentrations in amphibian eggs and benthic invertebrates were within reference area normal ranges/less
than benchmarks
- High WQI (96)
- Located upstream and well away from mining activities and mine-exposed lotic environments
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

RG_WWER    -

- Rated as high use and low exposure risk
- Used by breeding amphibians (including WT [SAR]) and breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.820)
- Adult fish documented historically
- Mean selenium concentrations in amphibian eggs and benthic invertebrates were within reference area normal ranges/less
than benchmarks
- High WQI (96)
- Benthic invertebrate tissue and sediment chemistry data collected in 2018 and/or 2019 can be used as a basis for
assessing temporal trends
- Located upstream and well away from mining activities and mine-exposed lotic environments

RG_ERUP    -

- Rated as high use and low exposure risk
- At the lower end of the mine-exposure gradient
- Used by breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.789)
- Juvenile (including WCT [SAR]) and adult fish documented historically and in 2018 and/or 2019
- Mean selenium concentrations in benthic invertebrates were within the reference area normal range/less than benchmarks
- Mean selenium concentrations in bird eggs and fish tissues were elevated relative to reference area normal ranges
- Multiple years of benthic invertebrate tissue chemistry data are available to support temporal analyses

RG_EROU    -

- Rated as high use and low exposure risk
- At the lower end of the mine-exposure gradient
- Used by breeding amphibians and aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.872) with a number of unique species observations
- Juvenile and adult fish documented historically and adult fish documented in 2018
- Mean selenium concentrations in amphibian and bird eggs and benthic invertebrates were within reference area normal
ranges/less than benchmarks
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

RG_GHWTC  e  -

- Rated as high use and low exposure risk
- Near the middle of the mine-exposure gradient
- Used by breeding amphibians with a high density of egg masses (particularly WF; CSF, WT, and LTS eggs were also
detected)
- Mean selenium concentrations in amphibian eggs and benthic invertebrates were within reference area normal ranges/less
than benchmarks
- Benthic invertebrate tissue chemistry data from 2018 can be used as a basis for assessing temporal trends

Reference

Mine-
exposed d
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Table 4.1:  Lentic Areas Recommended for Inclusion in the Next Cycle of the Regional Aquatic Effects Monitoring Program

Management 
Unit

Exposure 
Type

Lentic Area ID
Water

Quality
Sediment 
Chemistry

Benthic 
Invertebrate 

Tissue 
Chemistry

Fish Use a Rationale for Inclusion

RG_GLML    -

- Rated as high use and low exposure risk
- Used by breeding amphibians (including WT [SAR]) and breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.735)
- Mean selenium concentrations in amphibian eggs and benthic invertebrates were within reference area normal ranges/less
than benchmarks
- High WQI (94)
- Located upstream and well away from mining activities and mine-exposed lotic environments
- Multiple years of benthic invertebrate tissue chemistry data are available to support temporal analyses

RG_ALE1    -

- Rated as high use and low exposure risk
- Used by breeding amphibians (including WT [SAR]) and breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.817)
- Juvenile and adult fish documented in 2018
- Mean selenium concentrations in benthic invertebrates were within the reference area normal range/less than benchmarks
- High WQI (95)
- Currently located upstream and well away from mining activities and mine-exposed lotic environments, but may become
influenced by future mining developments proposed upstream
- Benthic invertebrate tissue and sediment chemistry data from 2018 and 2019 can be used as a basis for assessing
temporal trends

RG_PAIR    -

- Rated as high use and high exposure risk
- Low to mid on the mine-exposure gradient
- Used by breeding amphibians (including WT [SAR])
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range, EVWQP
Level 1 Benchmarks for effects to birds and benthic invertebrates, and the Level 2 Benchmark for effects to fish
- Low WQI (88)
- Benthic invertebrate tissue and sediment chemistry data from 2018 and/or 2019 can be used as a basis for assessing
temporal trends

RG_ELWDGC    -

- Rated as high use and high exposure risk
- At the middle of the mine-exposure gradient
- Used by breeding amphibians (including WT [SAR])
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.820)
- Juvenile and adult fish documented historically and in 2018 and/or 2019
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range and
EVWQP Level 2 Benchmarks for effects to birds, fish, and benthic invertebrates
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

Mine-
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Reference
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Table 4.1:  Lentic Areas Recommended for Inclusion in the Next Cycle of the Regional Aquatic Effects Monitoring Program

Management 
Unit

Exposure 
Type

Lentic Area ID
Water

Quality
Sediment 
Chemistry

Benthic 
Invertebrate 

Tissue 
Chemistry

Fish Use a Rationale for Inclusion

RG_ERW    -

- Rated as high use and high exposure risk
- At the middle of the mine-exposure gradient
- Used by breeding amphibians and aquatic and aquatic-dependent birds
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range, EVWQP
Level 2 Benchmarks for effects to birds and benthic invertebrates, and the EVWQP Level 3 Benchmark for effects to fish
- Mean selenium concentrations in amphibian and bird eggs were elevated relative to reference area normal ranges
- Benthic invertebrate tissue and sediment chemistry data from 2018 and/or 2019 can be used as a basis for assessing
temporal trends

RG_ERWCO f    -

- Rated as high use and high exposure risk
- At the middle of the mine-exposure gradient
- Used by breeding amphibians (including WT [SAR])
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.818)
- Adult fish documented historically
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range, EVWQP
Level 2 Benchmarks for effects to birds and benthic invertebrates, and the EVWQP Level 3 Benchmark for effects to fish
- Mean selenium concentrations in amphibian eggs were elevated relative to the reference area normal range
- Benthic invertebrate tissue and sediment chemistry data from 2018 can be used as a basis for assessing temporal trends

RG_GO13    -

- Rated as high use and high exposure risk
- Is one of the most mine-exposed lentic area in MUs 1 to 5, based on specific conductance, and is located on EVO
- Used by breeding amphibians and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.703)
- Historical location of a heronry [SAR]
- Juvenile and adult fish documented historically and in 2018/2019
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range, EVWQP
Level 1 Benchmarks for effects to birds and benthic invertebrates, and the EVWQP Level 2 Benchmark for effects to fish
- Mean selenium concentrations in bird eggs were elevated relative to the reference area normal range
- Mean selenium concentrations in fish tissues were elevated relative to reference area normal ranges and the EVWQP
Level 3 Benchmark for effects to fish reproduction
- Low WQI (75) and SQI (mean = 25)
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

RG_MCWAGC    -

- Rated as moderate use and high exposure risk (based on sediment quality)
- At the higher end of the mine-exposure gradient
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.667)
- Benthic invertebrate tissue chemistry sampling is proposed to confirm whether the low SQI (45) is indicative of a potential
exposure risk to amphibians, birds, fish, and benthic invertebrates
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Table 4.1:  Lentic Areas Recommended for Inclusion in the Next Cycle of the Regional Aquatic Effects Monitoring Program

Management 
Unit

Exposure 
Type

Lentic Area ID
Water

Quality
Sediment 
Chemistry

Benthic 
Invertebrate 

Tissue 
Chemistry

Fish Use a Rationale for Inclusion

RG_SLMICP    -

- Rated as moderate use and high exposure risk
- At the low end of the mine-exposure gradient
- Used by breeding amphibians
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range and
EVWQP Level 2 Benchmarks for effects to birds, fish, and benthic invertebrates
- Benthic invertebrate tissue chemistry data from 2018 can be used as a basis for assessing temporal trends

RG_MI16    -

- Rated as moderate use and low exposure risk
- Near the middle of the mine-exposure gradient
- Used by breeding amphibians (including WT [SAR]) and aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.847)
- Juvenile and adult fish (including WCT [SAR]) documented historically and in 2018
- Mean selenium concentrations in benthic invertebrates were within reference area normal ranges/less than benchmarks
- Mean selenium concentrations in bird eggs were elevated relative to the reference area normal range
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

RG_AQU1    -

- Rated as moderate use and high exposure risk
- At the high end of the mine-exposure gradient
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.706)
- Juvenile and adult fish (including WCT [SAR]) documented historically and in 2018/2019
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range, EVWQP
Level 1 Benchmarks for effects to birds and benthic invertebrates, and the EVWQP Level 2 Benchmark for effects to fish
- Mean selenium concentrations in fish tissues were elevated relative to reference area normal ranges and the EVWQP
Level 3 Benchmark for effects to fish reproduction
- Low SQI (27)
- Benthic invertebrate tissue and sediment chemistry data from 2018 can be used as a basis for assessing temporal trends

RG_HART    -

- Rated as high use and low exposure risk
- Used by breeding amphibians (including WT [SAR]) and breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (SDI = 0.867)
- Juvenile fish (WCT [SAR]) observed in 2018 and adult fish documented historically
- Mean selenium concentrations in amphibian and bird eggs and benthic invertebrates were within reference area normal
ranges/less than benchmarks
- High WQI (93)
- Located upstream and well away from mining activities and mine-exposed lotic environments
- Benthic invertebrate tissue and sediment chemistry data from 2018 and 2019 can be used as a basis for assessing
temporal trends

RG_LFSRIM    -

- Rated as high use and high exposure risk (based on sediment quality)
- Used by breeding amphibians (including WT [SAR])
- Benthic invertebrate tissue chemistry sampling is proposed to confirm whether the moderate SQI (75) is indicative of a
potential exposure risk to amphibians, birds, fish, and benthic invertebrates

Reference
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exposedMU4
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Table 4.1:  Lentic Areas Recommended for Inclusion in the Next Cycle of the Regional Aquatic Effects Monitoring Program

Management 
Unit

Exposure 
Type

Lentic Area ID
Water

Quality
Sediment 
Chemistry

Benthic 
Invertebrate 

Tissue 
Chemistry

Fish Use a Rationale for Inclusion

RG_ERST    -

- Rated as moderate use and low exposure risk
- Near the middle of the mine-exposure gradient
- Used by breeding amphibians and breeding aquatic and aquatic-dependent birds
- Adult fish documented historically and in 2018/2019
- Mean selenium concentrations in amphibian eggs and benthic invertebrates were within reference area normal ranges/less
than benchmarks
- Mean selenium concentrations in fish tissues were elevated relative to reference area normal ranges
- Low SQI (38)
- Benthic invertebrate tissue and sediment chemistry data from 2018 and/or 2019 can be used as a basis for assessing
temporal trends

RG_ERWSF    -

- Rated as high use and low exposure risk
- Within the middle to upper half of the mine-exposure gradient
- Used by breeding amphibians and breeding aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.753)
- Juvenile and adult fish documented in 2018/2019
- Mean selenium concentrations in amphibian and bird eggs, fish tissues, and benthic invertebrates were within reference
area normal ranges/less than benchmarks
- Benthic invertebrate tissue and sediment chemistry data from 2018 and 2019 can be used as a basis for assessing
temporal trends

RG_STPD    -

- Rated as moderate use and high exposure risk (i.e., is the only high exposure risk mine-exposed lentic area in MU5)
- At the lower end of the mine-exposure gradient but likely impacted by other anthropogenic inputs/uses
- Moderate to high diversity of aquatic and aquatic-dependent birds (mean SDI = 0.590)
- Juvenile and adult fish documented historically and in 2018/2019
- Mean selenium concentrations in benthic invertebrates were elevated relative to the reference area normal range and
EVWQP Level 1 Benchmarks for effects to birds and benthic invertebrates, as well as EVWQP Level 2 Benchmark for
effects to fish
- Mean selenium concentrations in fish tissues were elevated relative to reference area normal ranges and the EVWQP
Level 1 Benchmark for effects to fish reproduction
- SQI for 2018 (26) and 2019 (21) were among the lowest observed
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

RG_EROL    -

- Rated as moderate use and low exposure risk
- At the lower end of the mine-exposure gradient
- Used by breeding amphibians and aquatic and aquatic-dependent birds
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.647)
- Juvenile and adult fish documented historically and in 2018/2019
- Mean selenium concentrations in amphibian eggs and benthic invertebrates were within reference area normal ranges/less
than benchmarks
- Mean selenium concentrations in bird eggs and fish tissues were elevated relative to reference area normal ranges
- Multiple years of benthic invertebrate tissue and sediment chemistry data are available to support temporal analyses

Mine-
exposedMU5
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Table 4.1:  Lentic Areas Recommended for Inclusion in the Next Cycle of the Regional Aquatic Effects Monitoring Program

Management 
Unit

Exposure 
Type

Lentic Area ID
Water

Quality
Sediment 
Chemistry

Benthic 
Invertebrate 

Tissue 
Chemistry

Fish Use a Rationale for Inclusion

MU5 Mine-
exposed RG_DOMRS    -

- Rated as moderate use and low exposure risk
- At the lower end of the mine-exposure gradient
- Used by breeding amphibians
- High diversity of aquatic and aquatic-dependent birds (mean SDI = 0.757)
- Juvenile and adult fish documented in 2018/2019
- Mean selenium concentrations in amphibian eggs and benthic invertebrates were within reference area normal ranges/less
than benchmarks
- Mean selenium concentrations in fish tissues were elevated relative to reference area normal ranges
- Benthic invertebrate tissue and sediment chemistry data from 2018 and 2019 can be used as a basis for assessing
temporal trends

RG_FLOX    -

-Rated as moderate use and low exposure risk
- Juvenile fish documented in 2019
- Mean selenium concentrations in benthic invertebrates were within reference area normal ranges/less than benchmarks
- High WQI (96)
- Located well away from mining activities and mine-exposed lotic environments
- Benthic invertebrate tissue chemistry data from 2019 can be used as a basis for assessing temporal trends

RG_FLA1    -

- Rated as high use and low exposure risk
- Juvenile fish documented historically and in 2019
- Mean selenium concentrations in fish tissues and benthic invertebrates were within reference area normal ranges/less than
benchmarks
- High WQI (95)
- Located well away from mining activities and mine-exposed lotic environments
- Multiple years of benthic invertebrate tissue chemistry data are available to support temporal analyses

a Fishing in lentic areas in MU1 is proposed to support identification of key lentic areas used by WCT.
b No fishing is proposed at RG_LPLML and RG_FOFR2W in MU1 because these lentic areas are considered inaccessible to fish.
c The location that was sampled in 2018/2019 was adjacent to the area sampled in 2014 and 2015 and received less influence from the Fording River side-channel
d No moderate or high exposure risk lentic areas were identified in MU3.
e No sediment sampling is proposed at RG_GHWTC. Multiple attempts to retrieve sediment samples from this lentic area in 2018 were unsuccessful due to a thick layer of organic material overlaying the bottom.
f Landowner permission is required before RG_ERWCO can be included in ongoing monitoring.
g No bird surveys or sediment chemistry sampling were completed at reference lentic areas located in the Flathead River watershed.

Notes: ID = identifier; MU = Management Unit; WT = western toad; SAR = species at risk; WQI = Water Quality Index; SDI = Simpson's Diversity Index; WCT = westslope cutthroat trout; EVWQP = Elk Valley Water Quality Plan; SQI = Sediment 
Quality Index; FRO = Fording River Operation; LTS = long-toed salamander; WF = wood frog; CSF = Columbia spotted frog.

Reference
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 Ongoing monitoring is not recommended at low use areas because the receptors

of interest (i.e., amphibians, aquatic and aquatic-dependent birds, and fish) were not found

at these locations and are therefore unlikely to come in contact with mine-

related stressors.  As indicated in Section 2.8.5, the final list of lentic areas will be

determined in consultation with the EMC during development of the 2021 to 2023 RAEMP

study design.

 Seven lentic areas were identified as high use but had insufficient data to calculate an

exposure risk rating (Appendix K).  Of these, four are mine-exposed areas, including

RG_LERP (lower Elk River pond) in MU3 and RG_GEPO (Gerry’s Pond), RG_NEROL

(North of RG_EROL), and RG_ELMOUTH in MU5.  These lentic areas could be

considered for inclusion in future cycles of the RAEMP, in addition to the lentic areas listed

in Table 4.1, to confirm that potential exposure risks are quantified for each of the high

use mine-exposed lentic areas throughout MUs 1 to 5.  Water and benthic invertebrate

tissue chemistry sampling should be considered as a first step to characterizing exposure

risk at this areas, should they be carried forward for additional monitoring.
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EXECUTIVE SUMMARY 

In 2018 and 2019, Teck Coal Ltd. (Teck) completed monitoring to support the Lentic Area Supporting 
Study, which is a supporting study under the company’s Regional Aquatic Effects Monitoring Program 
(RAEMP). The Lentic Area Supporting Study focused on lentic habitats located in the Elk River watershed 
upstream (reference) and downstream (mine-exposed) from Teck’s mining operations in Management 
Units (MUs) 1 to 5. The Amphibian Occurrence and Distribution Study (this study), which is a component 
of the Lentic Area Supporting Study, includes lentic areas in MUs 1 to 5, as well as MU 6. Management 
Unit 6 has been included in an effort to fill data gaps for amphibian receptors in that region. 

The Lentic Area Supporting Study focuses on egg-laying vertebrates (i.e., amphibians, birds, and fish) 
that fulfill one or more lifecycle functions in lentic habitats. Components of the Lentic Area Supporting 
Study that are specific to amphibians include this study (i.e., characterization of the occurrence and 
distribution of amphibian species and life stages at lentic habitats in the Elk River watershed) and the 
characterization of selenium concentrations in amphibian eggs collected from lentic areas representing 
reference conditions and a gradient of mine-exposure. An additional supporting study being completed 
under the RAEMP that focuses on amphibians is the Columbia spotted frog (Rana lutieventris) toxicity 
study (initiated in 2018/2019; further work currently postponed until 2021 so the study design can be 
informed by the results of the Lentic Area Supporting Study reported in 2020). Together, these studies 
are expected to inform the selection of lentic areas for continued monitoring, as well as implementation 
of the Elk Valley Water Quality Plan. 

VAST Resource Solutions (VAST) was tasked with determining the occurrence and distribution of 
amphibian species in the Elk River watershed. To address this goal, core survey types (i.e., visual 
encounter surveys and aquatic funnel traps) and supplemental survey types (i.e., eDNA, remote acoustic 
monitoring) were used to survey for egg masses, larvae, metamorphs, subadults, and adult amphibians. 
The four amphibian species previously documented in the region include: Columbia spotted frog (Rana 
lutieventris) frog, western toad (Anaxyrus boreas), long-toed salamander (Ambystoma macrodactylum), 
and wood frog (Lithobates sylvaticus). Pacific chorus frog (Pseudacris regilla) was previously 
documented in the Rocky Mountain Trench and its distribution in the Elk River watershed was unknown. 

Survey sites were selected using a suite of criteria including distribution throughout the Elk River 
watershed, survey crew access (i.e., safety, landowner permission), and a defined lentic perimeter that 
could be resampled throughout the study period. Survey sites were also selected to represent two 
broad categories of potential mine influence: reference and mine-exposed conditions. These categories 
were not used to evaluate potential effects to amphibians across a gradient of exposure as this was 
completed in the Lentic Area Supporting Study. In the amphibian study (i.e., this study), the two 
categories were used to broadly characterize lentic sites that may be influenced by mining activities 
versus sites that are likely not influenced. In total, 85 sites in MUs 1-6 were surveyed in 2018 and 2019. 
These sites included 39 mine-exposed sites and 46 reference sites, nine of which were outside of the Elk 
River watershed. Of the 63 sites surveyed in 2018, 38 were resurveyed in 2019 to establish occurrence 
over a two-year period. In 2019, 22 new sites total were added throughout MU 1-6 to characterize 
occurrence at additional locations throughout the region.  

Columbia spotted frog, western toad, long-toed salamander, wood frog, and Pacific chorus frog were 
observed during surveys completed in 2018 and 2019. Egg masses of each amphibian species were 
detected during visual encounter surveys and/or incidentally during other surveys. Columbia spotted 
frog, western toad, long-toed salamander, and wood frog larvae were captured in aquatic funnel traps 
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or observed incidentally during the surveys. Metamorph/subadult/adult observations were recorded for 
each species during visual encounter surveys and/or incidentally during other surveys.  

Columbia spotted frog, western toad, long-toed salamander, and wood frog were detected in all MUs 
(i.e., MUs 1 to 6) and Pacific chorus frogs were detected in MUs 1 and 5. Overall, Columbia spotted frogs 
were detected in all regions; however, the greatest proportion of detections (i.e., the number of sites 
with observations out of the total number of sites within an MU) were in MU5 and the lowest in MU6. 
Reference and mine-exposed sites had a similar proportion of detections for spotted frogs. Western 
toads were detected in all regions; however, the greatest proportion of detections were in MU4 and the 
lowest in MU6. Reference and mine-exposed sites had a similar proportion of detections for toads. 
Long-toed salamanders were detected in all regions; however, the greatest proportion of detections 
were in reference watersheds (Flathead and Kootenay) and MU2, and lowest in MU1. Reference sites 
had a greater proportion of detections than mine-exposed sites for salamanders. Wood frogs were 
detected in all regions; however, the greatest proportion of detections were in MU3 and lowest in MU6. 
Reference sites had a greater proportion of detections than mine-exposed sites for wood frogs. A Pacific 
chorus frog egg mass was suspected at one site in MU1 and a metamorph and calling adult(s) were 
confirmed by visual and acoustic identification respectively at one site in MU5.  

Acoustic detectors were deployed to evaluate usability in detection of Pacific chorus frogs at subset of 
survey sites throughout the Elk River watershed in 2019. Pacific chorus frog was confirmed to occur at 
one site (i.e., RG_ELMOUTH) where it was also confirmed by targeted surveys. In addition, Columbia 
spotted frog, western toad, and wood frog, were acoustically detected at 15 of the 24 sites. In general, 
acoustic detections did not provide different results than those of the targeted surveys in 2019 (i.e., 
species that were detected acoustically were also observed visually). However, there were three sites 
(RG_FO15, RG_FL17, and RG_FLA1) where western toads were detected acoustically, but not observed 
during targeted surveys in 2019 (excluding results from other studies). This suggests the study design 
was sufficient to detect potentially occurring amphibian species without the use of acoustic detectors. 

A pilot eDNA project was completed in 2018 for amphibian species for which primers have been 
developed, specifically Columbia spotted frog and western toad. eDNA results were consistent with 
detections made during 2018 egg mass, larval, and metamorph surveys for Columbia spotted frog 72.2% 
of the time and for western toad 58.8% of the time. For sites where eDNA results conflict with those of 
the field surveys, Type II errors (false negatives) are committed for both spotted frogs and western 
toads. Due to inconsistent results between eDNA and targeted surveys for both species, eDNA methods 
were not carried forward in 2019. 

Occupancy modelling was completed for Columbia spotted frog, western toad, long-toed salamander, 
and wood frog using data from core surveys. Pacific chorus frog was not included in these analyses 
because occupancy modelling is not suitable for rare species. Two sets of modelling were done, each 
with different objectives. The first set of modelling used data from 2018 and 2019 to estimate:  

• occupancy,  
• colonization (i.e., probability of an unoccupied site becoming occupied),  
• extinction (i.e., probability of an occupied site becoming unoccupied), and  
• detection probabilities. 

Models used for modelling set 1 incorporated mine-exposure type (i.e., exposed vs reference) into 
occupancy estimates and the estimates for the probability of change (i.e., colonization and extinction 
estimates). Survey type (e.g., egg mass, larval, etc.) and wetted area were incorporated into detection 
probabilities. Mine-exposure type was important for estimating the occupancy of long-toed salamander; 
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however, it was less important for Columbia spotted frog, western toad, and wood frog. Mine-exposure 
type was partially important (i.e., lower model weight) for colonization estimates (probability of an 
unoccupied site becoming occupied) of Columbia spotted frog and colonization and extinction estimates 
(probability of positive and negative change) of wood frog; however, it did not have an effect on these 
estimates for western toad and long-toed salamander. The precision (i.e., accuracy) of the colonization 
and extinction estimates were extremely poor likely due to the short time period of the study (i.e., two 
years); therefore, definitive conclusions about the probability of change for amphibians in this area 
cannot be made from this study. Survey type was important for estimating detection probabilities for 
Columbia spotted frog, western toad, and long-toed salamander but not wood frog. Wetted area was 
important for estimating detection probabilities for wood frog and to a lesser extent Columbia spotted 
frog; however, it was not important for western toad or long-toed salamander. 

The second set of modelling used data from 2019 to evaluate the effect of reducing survey effort on 
occupancy and detection estimates. Data from 2018 was not used to avoid confounding effects of year 
and sites surveyed. Occupancy and detection estimates were compared between the entire data set 
from 2019 (full effort) and a subset of the data set (hypothetical reduced effort) that removed 
detections from the second observer for egg mass surveys, six aquatic funnel traps, and the second 
metamorph survey. Occupancy and detection probabilities generally did not differ between the full 
survey effort and the hypothetical reduced survey effort, suggesting a reduced survey effort (regarding 
number of survey visits and traps) at the same sites may be most effective for future monitoring.    

The following conclusions were made based on this two-year inventory project: 

• Columbia spotted frog, western toad, and long-toed salamander were commonly detected and 
widespread throughout the Elk river and reference (Kootenay and Flathead) watersheds; 

• Wood frog was commonly detected throughout the Elk River watershed and rare in MU6 and 
the reference watersheds (Kootenay and Flathead). This species primarily occurred in the north-
eastern portion of the Elk River watershed, reflecting the southwestern edge of its distribution; 

• Pacific chorus frog was rare overall; frogs were visually and acoustically confirmed at one 
location in MU5 and an egg mass was suspected at a second location in MU1, reflecting the 
eastern edge of its distribution; 

• The likelihood of Columbia spotted frog, western toad, and long-toed salamander occurring at 
the sites surveyed within the Elk River and reference watersheds was similar among these three 
species, with long-toed salamander being the most likely to occur (62%); 

• Wood frog had a low likelihood (23%) of occurring at the sites surveyed within the Elk River and 
reference watersheds, potentially due to this species being at the edge of their range, having 
different habitat requirements, or other factors (e.g., competition, climate); 

• The probability of Columbia spotted frog, western toad, and wood frog occupying survey sites 
was similar between mine-exposure types; however, it is inconclusive if mine activities have an 
influence on amphibian occupancy and additional covariates incorporated into occupancy 
models would be required to further understand this; 

• Columbia spotted frog and western toad were most likely to be detected during metamorph 
surveys in mid-summer; 

• Long-toed salamander were most likely to be detected during larval surveys; 
• Wood frog were equally likely to be detected during each survey type; and, 
• Detectability was not influenced by the size of wetted area for Columbia spotted frog, western 

toad, and long-toed salamander but wetted area likely affected the detection of wood frog. 
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1. INTRODUCTION 

In 2018 and 2019, Teck Coal Ltd. completed monitoring to support the Lentic Area Supporting Study, 
which is a supporting study under the Regional Aquatic Effects Monitoring Program (RAEMP). The Lentic 
Area Supporting Study focused on lentic habitats located in the Elk River watershed upstream 
(reference) and downstream (mine-exposed) of Teck’s mining operations in Management Units (MUs) 1 
to 5 (Figure 1). Management Unit 6 has been included in the Amphibian Occurrence and Distribution 
Study to fill data gaps for amphibian receptors in that region. 

The primary goals of the Lentic Area Supporting Study are as follows: 

1. To gain a better understanding of lentic habitat use by aquatic-dependent organisms in the 
watershed; and, 

2. To evaluate potential effects from mining activity on aquatic-dependent receptors that use 
lentic habitats. 

The Lentic Area Supporting Study focuses on egg-laying vertebrates (i.e., amphibians, birds, and fish) 
that fulfill one or more lifecycle functions in lentic habitats. Components of the Lentic Area Supporting 
Study that are specific to amphibians include this study (i.e., characterization of the occurrence and 
distribution of amphibian species and life stages at lentic habitats in the Elk River watershed) and the 
characterization of selenium concentrations in amphibian eggs collected from lentic areas representing 
reference conditions and a gradient of mine-exposure. An additional supporting study being completed 
under the RAEMP that focuses on amphibians is the Columbia spotted frog (Rana lutieventris) toxicity 
study (initiated in 2018/2019; further work currently postponed until 2021 so the study design can be 
informed by the results of the Lentic Area Supporting Study reported in 2020). Together, these studies 
are expected to inform the selection of lentic areas for continued monitoring, as well as implementation 
of the Elk Valley Water Quality Plan. 

To support the Lentic Area Supporting Study and the RAEMP, VAST Resource Solutions (VAST) was asked 
to undertake a two-year study (2018 and 2019) of the occurrence and distribution of amphibian species 
in the Elk River watershed. Field surveys were designed to optimize detection of the five amphibian 
species expected to occur in the region, based on historical data: Columbia spotted frog (Rana 
lutieventris), western toad (Anaxyrus boreas), long-toed salamander (Ambystoma macrodactylum), 
wood frog (Lithobates sylvaticus), and Pacific chorus frog (Pseudacris regilla). 

The objectives of this amphibian occurrence and distribution study are: 

1. To document the occurrence of amphibians at egg, larval, and adult life stages in lentic areas of 
Management Units (MUs) 1-6; 

2. To identify the location (and therefore distribution) of amphibians in MUs 1-6; and 
3. To characterize the age structure and breeding evidence of amphibians in MUs 1-6. 
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Figure 1. Map showing the study area – the Elk river watershed for the amphibian occurrence and distribution study 
in 2018-2019. Also shown are the Management Units (MUs) 1-6. 
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2. BACKGROUND – AMPHIBIAN ECOLOGY 

Amphibians belong to the vertebrate class Amphibia. This class is distinguished from other vertebrates 
by a biphasic (i.e., two-stage) life cycle that includes gill-breathing, larval aquatic forms that typically 
metamorphose into lung-breathing terrestrial adults. Amphibians are unable to generate their own body 
heat (i.e., ectothermic) and have moist, thin skin that is permeable to liquids and gases through which 
oxygen is absorbed (Wells 2010). They lack scales on their smooth skin and their eggs are gelatinous 
masses that lack protective outer coverings (i.e., shells). In temperate environments, amphibians are 
active during the spring-fall period to varying degrees and are dormant during winter months where 
they take refuge underground or underwater. 

Generally speaking, amphibians use and move between aquatic and terrestrial habitats to varying 
degrees, depending on the stage of development and species. Amphibian life histories are complex (see 
review in Dodd 2010); however, in temperate environments can be generalized by aquatic egg-laying. 
Eggs are laid in spring in the shallow areas of wetlands, lakes, ponds and slow-moving streams, typically 
amongst vegetation. Following this, eggs develop into larvae (i.e., tadpoles), at which time they absorb 
oxygen through gills (internal or external) in the water. Later, larvae transform into adults that can live 
on land and breathe air or remain as subadults/adults that are more closely tied to aquatic habitats. In 
all cases, however, adult amphibians require access to moisture whether it be direct access to water or 
moist substrates. 

In British Columbia (BC), all native amphibian species are protected under the provincial Wildlife Act. 
There are two orders of amphibians: anurans, which includes true frogs and toads (Order Anura) and 
caudates, which includes newts and salamanders (Order Caudata). In the southeastern portion of the 
province, both orders occur. In the Elk River watershed, representative anurans include two members of 
the Ranidae family (or, ranids): Columbia spotted frog (Rana lutieventris) and wood frog (Lithobates 
sylvaticus), one member of the Bufonidae Family (or, bufonid): western toad (Anaxys boreas), and one 
member of the Hylidae family (or, hylid): Pacific chorus frog (Pseudacris regilla). The single caudate in 
the region is a member of the Ambystomatidae family (or, ambystomatid): long-toed salamander 
(Ambysotma macrodactylum). 

2.1. Columbia spotted frog 

Columbia spotted frog is a medium-sized frog that is obligate to aquatic habitats throughout its life cycle 
(Government of British Columbia, 2002). Females are slightly larger than males, with a snout-vent length 
of 5 to 10 cm. Tadpoles are a dark brown-green, with yellow flecks on the dorsal side and are 
characterized by a body to tail ratio of 1:2. Columbia spotted frogs are long-lived species and live for 
approximately 10 years or more (Canadian Herpetological Society, 2020). 

2.1.1. Distribution and status 

Columbia spotted frog is broadly distributed throughout much of BC extending east of the Coast 
Mountain range (BC CDC, 2004, BC CDC 2016; Figure 2a). Its elevational range extends from sea level to 
~3,048 m (Stebbins 2003). Globally, Columbia spotted frogs can be found from southeastern Alaska to 
Nevada. Provincially, it is yellow-listed, with populations considered to be stable.  

2.1.2. Diet and predators 

Adults feed on terrestrial and aquatic invertebrates, while larvae consume algae and organic debris 
(Government of British Columbia, 2002). Predators of Columbia spotted frog adults include 
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mesocarnivores, herons, garter snakes, trout, and invasive bullfrogs. Larvae are prey to carnivorous 
aquatic insects (e.g., dragonflies and diving beetles), garter snakes, and fish. 

2.1.3. Breeding phenology 

Breeding starts as soon as winter thaw begins (February at sea level and May-June at high elevations), 
with males forming groups near water edges and calling for females (BC CDC, 2004; Government of 
British Columbia, 2002). Males lack an amplifying vocal sac; thus, calls are weak compared to other frog 
species and can only be heard approximately 15-30 m away. Females lay eggs communally in vegetated 
shallows over a period of 1-20 days (Government of British Columbia, 2002; Bull and Shepherd, 2003). 
Eggs are laid in clusters, with up to 1500 eggs in one cluster and hatch 3-21 days later, depending on 
water temperature (Government of British Columbia, 2002). Larvae/tadpoles typically metamorphose by 
fall; however, adult development may be delayed until the following spring in northerly populations (BC 
CDC, 2004; Government of British Columbia, 2002). This life cycle may not be sustained if ephemeral 
lentic areas or unusually high spring/summer temperatures cause water levels to drop or dry up before 
egg hatching or metamorphosis occurs (Bull, 2005). 

2.1.4. Habitat 

In winter, Columbia spotted frogs typically use deep lakes, ponds, or wetlands with higher dissolved 
oxygen and water flow that prevents solid freezing (Bull and Haynes 2002; Pilliod et al. 2002). The 
presence of fish, which is a major deterrent for breeding habitat selection (Monello & Wright, 1999), 
appears not to influence overwinter habitat selection (Pilliod et al., 2002). During the spring, adults 
migrate from their overwinter sites (with migrations of >1km being recorded) to habitat suitable for 
reproduction (Pilliod et al., 2002). These habitats include water bodies with temperatures of 10°C to 
26°C (Pearson, 2003; Hawkes & Tuttle, 2013), commonly found at shallow depths (0.5m-2.5m on 
average) with little to no movement of water (e.g., beaver ponds, permanent wetlands; Arkle & Pilliod, 
2015; Hawkes and Tuttle, 2013; Pearson, 2003). Emergent vegetation is required for egg-laying; 
therefore, breeding habitat includes water bodies with a certain level of substrate appropriate for 
growth of sedges, cattails, etc. (Davis & Verrel, 2005; Shive, Pilliod & Peterson 2010).  

2.1.5. Movement 

Juvenile and adult Columbia spotted frogs can exhibit diverse movement behaviours that are often 
associated with changing seasons (Pilliod et al., 2002). Individuals can remain at the same water body 
year-round, move between overwintering and summer habitats, or move among summer foraging 
habitats (depending on prey availability). Adult males typically exhibit low migration rates away from 
breeding habitat and spend the majority of their summer at these sites, but juveniles and adult females 
are considerably more mobile among summer foraging habitat (Pilliod et al., 2002). Columbia spotted 
frogs appear to travel in a direct path between water bodies, taking the shortest possible route 
regardless of available water between sites; however, if sources of water are present, frogs will make 
opportunistic use during migration (Pilliod et al., 2002). 

2.1.6. Threats 

Columbia spotted frog populations are considered stable across the province; however, there are 
threats to local populations (BC CDC, 2016). These threats include habitat degradation, pollution, and 
the introduction of non-native fish (Lefcort et al., 1998; Pilliod and Scherer, 2015; BC CDC, 2016b). Cattle 
ranching and water diversion can result in habitat degradation, reducing the availability and quality of 
aquatic and riparian habitats (Pilliod and Scherer, 2015). Heavy metals from pollution may delay 
metamorphosis and reduce the anti-predatory behavioural response of tadpoles (Lefcort et al., 1998). 
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Chytridiomycosis is a globally emerging fungal disease that can cause mortality in amphibians (Skerratt 
et al., 2007). There have been confirmed cases of this disease in BC; however, there were no cases of 
mortality caused by the fungus (BC CDC, 2016). 

2.2. Western toad 

Western toad is a large-bodied toad characterized by a white dorsal stripe and the presence of glandular 
protuberances or “warts” located on their backs, sides, and upper portions of their limbs (BC CDCb, 
2010; COSEWIC, 2012). These structures are poison glands that release toxins to deter predators 
(COSEWIC, 2012). Females are larger than males, with females having a snout-vent length up to 12.5 cm 
and males up to 11 cm (Hammerson, 1999; Wind and Dupuis, 2002). Larvae are small, black, and have a 
narrow tail fin (Hammerson, 1999; Wind and Dupuis, 2002). Males lack vocal sacs, but may produce 
chirping sounds (Hammerson, 1999). Western toads are long-lived species and live for approximately 10 
years or more (COSEWIC 2012; Canadian Herpetological Society, 2020). 

2.2.1. Distribution and status 

Western toad is widely-distributed across BC, including Vancouver Island (BC CDCb, 2010; Figure 2b). It 
can be found at elevations from sea level to over 3,355 m (Environment and Climate Change Canada, 
2016). Globally, western toads are primarily found in western North America, from southern Alaska to 
Mexico. Western toad is provincially yellow-listed and federally listed as a Species of Special Concern 
(Species at Risk Act, SARA Schedule 1). Two populations or, Designatable Units (DUs) of western toads 
are recognized in Canada: Calling and Non-calling. The Calling DU occurs mainly to the east of the Rocky 
Mountains and the Non-calling DU occurs to the west; however, the boundary is not well defined nor 
understood (Environment and Climate Change Canada, 2016).  

2.2.2. Diet and predators 

The diet of adult western toads predominately includes terrestrial invertebrates (BC CDCb, 2010). Adults 
feed on ants and ground beetles but may also consume ground-dwelling arthropods and arachnids (Bull, 
2006). Larvae feed on aquatic plant material or detritus (Nussbaum et al., 1983). The main predator of 
adults is garter snakes (Government of British Columbia, 2002b); garter snakes, mammals, various bird 
species (primarily waterfowl and shorebirds), and other amphibians prey upon toadlets (Government of 
British Columbia, 2002b; COSEWIC, 2012). 

2.2.3. Breeding phenology 

In the spring, adults congregate and breed communally at a variety of waterbodies, usually over a one to 
two-week period (BC CDCb, 2010; COSEWIC, 2012). Male calling during breeding varies geographically, 
with populations in southeastern BC typically exhibiting calling (Environment and Climate Change 
Canada, 2016). Females lay 1,500 to 5,000 eggs in long, paired strings (Blaustein et al., 1995). Tadpoles 
hatch in 3-12 days, depending on water temperature, and swarm in groups of hundreds or thousands of 
individuals (Government of British Columbia, 2002b). Metamorphosis occurs three months after egg 
laying (Stebbins, 1951). Ephemeral ponds and seeps are not optimal breeding habitat and may become 
reproductive sinks as water levels become too low for successful metamorphosis (Stevens and 
Paszkowski, 2006). 

2.2.4. Habitat 

Western toads make use of various aquatic and terrestrial habitats including wetlands, geothermal 
springs, forests, shrub lands, grasslands, rock outcrops, forest cutblocks, roadsides, and burn 
regeneration sites (Bull, 2006; Browne, 2010; COSEWIC, 2012; Dulisse et al., 2017). Habitat used for 
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breeding includes waterbodies or watercourses containing silty or sandy shallow margins that may or 
may not contain aquatic vegetation or structural components such as woody debris, rocks, or undercut 
banks (Green and Campbell, 1998; Bull, 2006; Browne, 2010; COSEWIC, 2012). Summer foraging sites 
may include marshy or riparian edges and upland sites (COSEWIC, 2012). Adults will forage in drier 
habitat types but require access to cool and/or mesic microhabitats to avoid desiccation (Bull, 2006; 
Browne, 2010; COSEWIC, 2012; Environment and Climate Change Canada, 2016). Western toads 
overwinters terrestrially and are not freeze-tolerant, therefore, hibernation sites are underground, 
below the frost line, and can include small mammal burrows, tree root cavities, coarse woody debris, 
hollow logs, rock crevices, root wads, peat hummocks, abandoned beaver lodges, and muskrat tunnels 
(Bull, 2006; Browne, 2010; Browne and Paszkowski, 2010; COSEWIC, 2012; Dulisse et al., 2017). In 
southeastern BC, Dulisse et al. (2017) found that most western toads hibernated in wetter forest types 
with more closed canopies. 

2.2.5. Movement 

Following breeding, males and females typically disperse from the breeding site into terrestrial 
environments; however, some individuals remain near breeding sites (Bull, 2006; Fisher et al., 2007; 
Brown, 2010; COSEWIC, 2012). Females typically travel further than males when moving between 
breeding and summer/winter habitat (Dulisse et al., 2017). In southeastern BC, females travel an 
average of 281 m and males 142 m (Dulisse et al., 2017). Later in the summer and after metamorphosis, 
toadlets usually congregate along the shoreline edge before moving into terrestrial habitats, usually 
dispersing as a large group (Government of British Columbia, 2002b). Migrating toads and toadlets often 
use watercourses as a travel corridor, but may also travel over land, on roads, and trails (Bull, 2006; 
Schmetterling and Young, 2008; Dulisse et al., 2017). 

2.2.6. Threats 

Western toads are widespread throughout most of the province; however, declines in populations in the 
southern part of BC have been noted, including the eastern part of the Kootenays (BC CDCb, 2016). 
Habitat degradation including urban development, pollutants, invasive species, forestry activities, and 
road mortality are the main threats to western toad populations in BC (COSEWIC, 2012; BC CDCb, 2016). 
Pesticides/fertilizers and heavy metal contaminants from agricultural and industrial activities can cause 
acidification and affect toad prey and habitat (Environment and Climate Change Canada, 2016). A 
secondary threat is disease, primarily chytridiomycosis, or chytrid fungus, thought to be the main cause 
of population declines and extirpations in the United States (COSEWIC, 2012; BC CDCb, 2016; 
Environment and Climate Change Canada, 2016). This infectious fungal disease is confirmed in the 
province; however, there have been no observations of it causing mortality in amphibians (COSEWIC, 
2012). 

2.3. Wood frog 

Wood frog is a small-bodied frog that is an obligate breeder of ephemeral wetlands (vernal pools; 
Vasconcelos and Calhoun, 2004) and overwinters terrestrially. Adults are light tan, grey, deep brown, 
blue-green, or red and are distinguished from other frogs by a dark mask covering each eye 
(Hammerson, 1999; Government of British Columbia, 2002c). Adult snout-vent lengths range from 2 to 6 
cm (Government of British Columbia, 2002c). Males are usually slightly smaller and darker than females 
(Hammerson, 1999). The larvae are black with shiny bronze sides and are distinguished from other 
species by a high tail fin and dorsal eyes (Hammerson, 1999; Government of British Columbia, 2002c). 
Wood frogs rarely live longer than three to four years. 
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2.3.1. Distribution and status 

Wood frog range primarily includes the northern half of BC extending east of the Coast Mountain range 
through the Rocky Mountain Trench to Kootenay National Park (BC CDC, 2016c; Figure 2c). The Rocky 
Mountain Trench represents the most western edge of its range, with only one documented occurrence 
to date in Golden (Ohanjanian, et al., 2006). Its elevational range is from sea level to 3,050 m (Campbell, 
2005). Globally, wood frogs can be found from northern Alaska, across the boreal forests of Canada to 
Labrador, and as far south as Colorado (BC CDC, 2010).  

2.3.2. Diet and predators 

Adult wood frogs primarily feed on small terrestrial invertebrates (Petranka and Kennedy, 1999). Larvae 
eat algae, plant tissue, organic debris, and occasionally amphibian eggs and hatchlings and small, aquatic 
invertebrates (Petranka and Kennedy, 1999). Predators of adults include small mammals, such as shrews 
(Government of British Columbia, 2002c); fish and invertebrates (e.g., larva dragonflies) prey upon 
larvae (Chivers and Mirza, 2000). 

2.3.3. Breeding phenology 

Wood frogs are one of the earliest spring breeding frogs in North America (Waldman, 1981) and can 
begin in late winter or early spring (Petranka and Thomas, 1995). Males have expanded vocal sacs and 
make a rapid series of rough clacking noises during the breeding season (Hammerson, 1999). Egg laying 
is communal and usually synchronous, occurring over a period of two to six days (Waldman, 1981; 
Petranka and Thomas, 1995). Eggs are deposited on submerged vegetation or directly contiguous with 
other egg masses (Waldman, 1981), with each mass having up to 2000-3000 eggs (Government of British 
Columbia, 2002c). Eggs can hatch 4-7.5 days later, depending on water temperature (Government of 
British Columbia, 2002c). The duration of the larval and juvenile stages varies considerably throughout 
the species’ geographic range; however, metamorphosis is completed before winter (Martof and 
Humphries, 1959). The development period (i.e., time from egg laying to metamorphosis) at higher 
elevation sites (865-100 m) in the Shenandoah Mountains (Virginia) are typically 90-100 days (compared 
to 60 days at lower elevations), although this is largely attributed to water temperature rather than 
genetic differences among populations (Berven, 1982). There is limited information for wood frog 
populations in the Rocky Mountains. The larval stage can be shorter, with metamorphosis occurring 
earlier when habitat is less ideal (i.e., less food) or when there are high densities of tadpoles (Murray, 
1989). Egg masses can endure periods of terrestrial stranding, however, the majority of eggs within a 
mass die without sufficient water coverage (Forester and Lykens, 1987). While wood frogs have unique 
adaptations to withstand desiccation and their development period is typically shorter than other 
species, successful metamorphosis still relies on the presence of water throughout the larval period 
(Tarr and Babbitt, 2018). 

2.3.4. Habitat  

Wood frogs use wetlands, ponds, and wooded habitats that contain grasses, willows, and aspens and 
are located along the edges of ponds and streams (Heatwole, 1961; Bellis, 1965; Regosin et al., 2003). 
Breeding habitats consist of small, shallow ponds and vernal pools located in woodlands (Gascon and 
Planas, 1986; Regosin et al., 2003). Water with a low pH (3.4 to 5.5), which may be caused by snowmelt 
and acid rain, reduces egg mass density and hatching success (Gascon and Planas, 1986). Post-breeding, 
wood frogs move to upland forests and nearby forested wetlands (Heatwole, 1961; Bellis, 1965; Regosin 
et al., 2003). Overwinter sites are usually upland deciduous forests (Regosin et al., 2003). Wood frogs 
can endure sub-zero temperatures as their bodily fluids are freeze-tolerant (Schmid, 1982; Hulse et al., 
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2001). As such, they can be found overwintering on land in logs, humus, or leaf litter (Schmid, 1982; 
Hulse et al., 2001). 

2.3.5. Movement 

After egg laying is complete, wood frogs leave breeding habitat to move to foraging grounds. They can 
move up to several hundred meters between a breeding pond and nonbreeding terrestrial habitat 
(Bellis, 1965; Berven and Grudzien, 1990; Vasconcelos and Calhoun, 2004). Males typically overwinter 
closer to breeding ponds than females (Regosin et al., 2003). Movement between habitats is not 
random and movements are generally associated with higher temperatures and increased precipitation 
events, however this can be size and sex dependent (Vasconcelos and Calhoun, 2004). 

2.3.6. Threats 

Wood frogs are considered widespread and abundant in BC; however, there are threats to local 
populations (BC CDC, 2016c). Threats include habitat loss and degradation due to forestry, agricultural 
and residential development, and drought. Pollutants, including pesticides and heavy metals, can cause 
the acidification of water bodies and affect egg and larval development (Gascon and Planas, 1986; 
Freda, 1991; Berrill et al., 1994). Wood frogs in BC were tested positive for Batrachochytrium 
dendrobatidis (Bd), which causes the disease chytridiomycosis; however, no mortality was observed (P. 
Govindarajulu et al., 2013). 

2.4. Pacific chorus frog 

Pacific chorus frog is a small-bodied frog with modified toe pads that enable it to climb (Government of 
British Columbia, 2002d). They are distinguished by a green or brown dorsal side (colour can change) 
and a white belly, elongated toes with round pads, and a dark stripe from snout to shoulder 
(Government of British Columbia, 2002d; BC CDC, 2010b). These frogs are small, with adults having a 
snout-vent length up to 5 cm (Government of British Columbia, 2002d; BC CDC, 2010b). Larvae are 
brown or olive and eyes are situated wide apart (BC CDC, 2010b). Pacific chorus frog is short-lived, with 
a maximum lifespan of three years. 

2.4.1. Distribution and status 

Pacific chorus frog is found in the southern third of BC, including Vancouver Island, as far north as 
Quesnel and McBride and to date have been documented as far east as Cranbrook (BC CDC, 2016d; 
Figure 2d). It can be found at elevations ranging from sea level to 3,540 m (Stebbins, 2003). Globally, 
their distribution extends south to Mexico and east to Nevada (BC CDC, 2010b). Pacific chorus frog is 
provincially yellow-listed, with populations considered to be stable.  

2.4.2. Diet and predators 

Adults Pacific chorus frogs feed on various insects including beetles, spiders, flies, ants, and isopods 
while foraging on the ground and on plants (Government of British Columbia, 2002d; BC CDC, 2010b). 
Larvae consume periphyton off rocks, filamentous algae, and epiphytic diatoms (Kupferberg et al., 
1994). Adults are primarily preyed upon by garter snakes, but also bullfrogs and various birds and 
mammals (Government of British Columbia, 2002d; BC CDC, 2010b). Predators of larvae include 
carnivorous aquatic insects, larger frogs, and fish (Government of British Columbia, 2002d). 

2.4.3. Breeding phenology 

Breeding starts in early spring, with earlier occurrences at lower elevations (Government of British 
Columbia, 2002d; BC CDC, 2010b). Males have a loud breeding call but may also call during the 
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nonbreeding season (BC CDC, 2010b). Females lay eggs in small clusters containing about 10-70 eggs, 
which they attach to emergent vegetation (Government of British Columbia, 2002d). Hatching occurs 
two to three weeks later, depending on water temperature, and metamorphosis occurs in another two 
months (Government of British Columbia, 2002d). Ephemeral ponds provide protection from many 
predators (e.g., fish); however, these ponds must retain water for the duration of the development 
period to ensure successful metamorphosis (Government of British Columbia, 2002d; BC CDC, 2010b). 

2.4.4. Habitat  

Pacific chorus frogs occupy a variety of habitats during the nonbreeding season including grasslands, 
shrublands, woodlands, forests, and farmland (Government of British Columbia, 2002d; BC CDC, 2010b). 
Their breeding habitat consists of shallow waters of marshes, lakes, ponds, ditches, reservoirs, and slow-
moving streams that contain a lot of plant cover (Stebbins, 2003). They often use ephemeral wetlands 
that dry up midsummer to avoid predatory fish and amphibians (Government of British Columbia, 
2002d; BC CDC, 2010b). Pacific chorus frog is tolerant to freezing (Croes and Thomas, 2000), thus, their 
hibernation sites can include leaf litter and mud (Norris and Sells, 2004; Underhill, 2015). They 
additionally burrow underground or into rotting logs to overwinter (Norris and Sells, 2004; Underhill, 
2015). 

2.4.5. Movement 

Pacific chorus frogs move to upland habitats after breeding (BC CDC, 2010b). Migration between these 
sites can be up to several hundred meters (BC CDC, 2010b). Females usually leave breeding habitats 
shortly after laying eggs, while males often stay well past the end of breeding season (Jameson, 1957).  

2.4.6. Threats 

Pacific chorus frog is common within its range; however, there are threats to populations similar to that 
of other amphibians in North America (BC CDC, 2016d). These threats include invasive predators, habitat 
fragmentation and destruction, and pollution of breeding water bodies (BC CDC, 2016d). Post-
metamorphic individuals and tadpoles in BC tested positive for Batrachochytrium dendrobatidis (Bd); 
however, there was no mortality observed (Govindarajulu et al. 2013). Additionally, anthropogenic noise 
(e.g., road noise) could influence reproductive success in Pacific chorus frog as individuals are not able to 
change their vocalizations to compensate for increased ambient noise and thus, are not heard by 
conspecifics (Nelson et al., 2016). 

2.5. Long-toed salamander 

Long-toed salamander is identified by a black body with a dorsal tan, yellow, or olive-green stripe and a 
long outer fourth toe on its hind limb (Stebbins, 2003). Adults have a snout-vent length ranging from 4.7 
cm to 8.0 cm, which is typical for salamander species (Russel et al., 1996). Larvae are distinguished by 
external gills that are resorbed during metamorphosis (Thoms and Corkran, 2006). The lifespan of long-
toed salamander is typically six years or less but can be up to ten years (Russel et al., 1996). 

2.5.1. Distribution and status 

Long-toed salamander is broadly distributed throughout much of BC from the US border north to the 
Peace River in the east and the Taku River in the west, including most of Vancouver Island (BC CDC, 
2006; BC CDC, 2016e; Figure 2e). They can be found at sea level to elevations of 3,048 m (Stebbins, 
2003). Long-toed salamander is among the most widely distributed salamander species in North 
America and can be found from southeastern Alaska to California (Stebbins, 2003). They are provincially 
yellow-listed, with populations considered to be stable.  
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2.5.2. Diet and predators 

Adults feed on terrestrial and aquatic invertebrates such as insects, spiders, slugs, earthworms, and 
amphipods (BC CDC, 2006). Larvae feed on zooplankton, immature insects, snails, and occasionally other 
salamander larvae (Wildy et al., 1998). Predators of adult long-toed salamanders include garter snakes 
and bullfrogs; larvae are prey to aquatic insects and garter snakes (Nussbaum et al., 1983). 

2.5.3. Breeding phenology 

The timing of breeding and growth events can vary by habitat type and elevation (Slater, 1936; Kezer 
and Farner, 1955; Howard and Wallace, 1985). Long-toed salamanders at lower elevations (<2100 m) 
breed in the spring and those at higher elevations breed toward mid-summer (Howard and Wallace, 
1985). Females lay eggs in clusters (6-33 eggs/cluster) on emergent vegetation, rocks, or on the bottom 
sediment when no suitable substrate is present (Howard and Wallace, 1985). Size at hatching is larger 
and larval growth rates are faster at high elevations (> 2100 m; Howard and Wallace, 1985). 
Metamorphosis is typically completed by end of summer/fall; however, in permanent, high altitude 
water bodies (i.e., limited growth season) metamorphosis can be delayed until subsequent summers 
(Slater, 1936; Kezer and Farner, 1955; Howard and Wallace, 1985). Additionally, early metamorphosis 
can occur at ephemeral water bodies that dry up in August/September (Kezer and Farner, 1955); 
however, water bodies must still retain water throughout the larval period to prevent desiccation 
(Graham and Powell, 1999). 

2.5.4. Habitat  

Long-toed salamanders use a variety of habitats, including semiarid sagebrush deserts, sub-alpine 
meadows, dry woodlands, humid forests, and rocky shores of mountain lakes (BC CDC, 2006). Breeding 
habitats typically include shallow ponds or edges of lakes containing vegetation (e.g., willow, sedge, 
swamp horsetail, grass) and woody debris (Slater, 1936; Kezer and Farner, 1955; Hawkes and Tuttle, 
2013). However, long-toed salamanders can utilize a wide variety of water bodies, as long as water is 
present long enough for larvae to metamorphosize (Kezer and Farner, 1955). After breeding, long-toed 
salamanders return to the terrestrial habitat where they overwinter (Pagnucco et al., 2012). Long-toed 
salamanders are not freeze-tolerant and, as such, overwinter sites typically include decaying tree 
stumps and roots below the freeze line (Atkinson-Adams et al., 2019). 

2.5.5. Movement 

Movement is primarily influenced by minimum temperature and the occurrence of precipitation, with 
essentially no movement occurring during below freezing temperatures (Beneski et al., 1986). Long-toed 
salamanders migrate from hibernation sites to breeding ponds in the spring, with males arriving earlier 
than females (Beneski et al., 1986). After breeding, adults move to summer foraging areas, typically at 
night, and in a non-random, directional pattern suggesting individuals use similar movement corridors 
(Kleeberger and Werner, 1983). Corridors usually have standing water and moist soil conditions 
(Kleeberger and Werner, 1983). Salamanders move to hibernation sites in the fall, with the distance 
between hibernation sites and breeding ponds ranging from 3 to 168 m (Atkinson-Adams et al., 2019). 

2.5.6. Threats 

Although populations appear stable, there are several threats that have the potential to cause declines 
in long-toad salamander numbers (BC CDC, 2016e). Threats include habitat degradation and loss caused 
by forestry, urban development, industrial activity, predation by introduced species (e.g. fish species and 
bullfrogs), pollutants, and increases in UV-B radiation which reduces hatching success and causes 
deformities (Adams et al., 2005; Blaustein et al., 2013); road mortality (Pagnucco et al., 2012); and the 
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fungal disease chytridiomycosis (BC CDC, 2016e). Chytridiomycosis is thought to be the main cause of 
population declines and extirpations in the U.S. and although it poses a risk to amphibian populations in 
BC, to date no mortality has been observed from the fungus in the province (COSEWIC, 2012; BC CDC, 
2016e; Environment and Climate Change Canada, 2016). 

Figure 2. Present range in BC in yellow of a) Columbia spotted frog (BC Frogwatch Program, 2002), b) 
western toad (BC Frogwatch Program, 2002b), c) wood frog (BC Frogwatch Program, 2002c), d) Pacific 
chorus frog (BC Frogwatch Program, 2002d), and e) long-toed salamander (BC Salamanderwatch 
Program, 2002). 

3. METHODS

To satisfy the objectives of the study, amphibian occurrence and life stage data were collected during a 
series of core field surveys at pre-selected sites. The occurrence of amphibians at each life stage 
(objective 1) was characterized by identifying species-specific patterns in occurrence from the core 
surveys and obtaining occupancy estimates for each species through occupancy modelling. The 
distribution of amphibian species (objective 2) was evaluated by identifying distribution patterns from 
core surveys and mapping the locations of observations. Age structure and breeding evidence of 
amphibians (objective 3) were characterized by identifying species-specific patterns across and among 
MU’s and the reference watersheds. Consistent survey effort among sites is important when making 
these comparisons; therefore, data from supplemental surveys and other studies completed in the Elk 
River watershed in 2018 and 2019 were not used. Available data from other amphibian studies and 
incidental observations were summarized in an overall observation table (Table 6).  

3.1. Survey sites 

Survey sites were selected using a suite of criteria that had to be satisfied before sites were carried 
forward in the study. These criteria included the following: 

• Geographic distribution: to provide a broad representation of potentially available habitats,
lentic areas geographically distributed throughout each MU were selected.

• Public land: to allow for long-term access to survey sites, lentic areas occurring on public land or
property owned by Teck were selected.

• Ease of access: to survey multiple sites and survey each within a relatively close time frame,
lentic areas that were close to roads (i.e., < 1 km hike) were selected.

• Defined perimeter: to resample sites consistently between and within years, lentic areas with a
clearly defined perimeter between land/water were selected.

a) b)  c) d)  e) 
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• Permanent water: to survey sites where amphibians could develop through each life history 
stage, lentic areas with permanent water that allowed for development from egg mass to 
metamorph/subadult/adults were selected. 

Additionally, survey sites were selected to reflect two broad categories of potential mine influence: 
reference and mine-exposed conditions. These categories were not used to evaluate potential effects to 
amphibians across a gradient of exposure as this was completed in the Lentic Area Supporting Study. In 
this study, the two categories were used to broadly characterize lentic sites that may be influenced by 
mining activities versus sites that are likely not influenced. Lentic areas that were upstream or 
geographically isolated from Teck’s mining operations were used as reference sites. Lentic areas that are 
or had the potential to be influenced by mining operations were classified as mine-exposed. Initially, in 
situ measurements of specific conductance were used as an indicator of mine-exposure and to further 
classify sites into degree of mine-exposure, as defined in the Lentic Area Supporting Study design 
(Minnow, 2018). Low mine-exposure sites had specific conductance values less than 200 µS/cm whereas 
moderate mine-exposure sites had specific conductance values between 200 and 800 µS/cm and high 
mine-exposure sites had specific conductance values greater than 800 µS/cm. The Lentic Area 
Supporting Study found that specific conductance values did not consistently correlate with mine-
exposure; therefore, sites were compared using mine-exposure type and were classified as either 
‘reference’ or ‘mine-exposed’ (i.e., low, moderate, and high exposure sites combined). These categories 
do not necessarily reflect the influence of mining activities on lentic areas, but can be used to provide 
preliminary trends of amphibian occurrence and distribution at sites that likely have some type of mine 
exposure and at those that are likely unaffected.  

3.2. Core Surveys 

Amphibian occurrence and life stage data were collected during core field surveys completed at lentic 
areas throughout MU’s 1-6 and reference watersheds in 2018 and 2019. These surveys occurred during 
three life stage periods: egg mass, larval, and metamorph. 

3.2.1. Egg Mass Surveys 

Egg mass surveys were completed in spring (i.e., late April/May) of 2018 (April 23 – May 18; June 6) and 
2019 (April 23 – May 24), during the amphibian breeding season. Each site was surveyed one time and 
the timing depended on the elevation and latitude of the site along with spring temperatures to ensure 
timing occurred after winter thaw. Field crews surveyed the perimeter of each lentic area using a visual 
encounter survey (VES; Glaudas 2013). 

Visual encounter surveys are effective for detecting all amphibian species expected to occur in the Elk 
river watershed because each species lays eggs in aquatic environments. These surveys are useful 
because egg masses are immobile and in theory, should be detected with appropriate timing, 
conditions, and search effort. VES requires training in egg mass identification and depends on careful 
observation skills of each surveyor. The main survey limitations include the timing of the survey (i.e., egg 
masses could be missed if breeding had not commenced for the season), being able to physically access 
(i.e., walk) the lentic perimeter, and minimizing sediment plumes that impact egg mass visibility. 

Surveys were completed under suitable weather conditions (i.e., calm wind and optimal visibility) to 
detect egg masses, when possible. In 2018, a two-person field crew each independently surveyed 
opposite halves of the perimeter of each lentic area. In 2019, a two-person field crew split into 
independent surveyors and surveyed the entire perimeter of each lentic area (i.e., double independent 
observer) to increase detection of potential amphibian species. The double independent observer 
approach results in two independent surveys of the lentic area as each crew member surveys the entire 
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perimeter without communicating their observations with each other. Each crew member walked at a 
similar and consistent pace around the edge of each lentic area to an approximate maximum depth of 
~1 m while scanning the water’s edge. An approximate three to four metre width section was surveyed 
(i.e., 1.5-2m on either side of the surveyor). Surveyors wore polarized sunglasses to reduce solar glare 
and scanned the surface and water column for egg masses (Figure 3). Surveyors moved deliberately to 
ensure water and sediment were minimally disturbed to prevent potential damage to egg masses. 

Standardized data forms were pre-loaded onto ruggedized (i.e., waterproof and shockproof) field tablets 
(Apple™ iPad mini 4 or 5) and were used to guide field crews through data collection to achieve 
consistency. When an egg mass was detected, it was identified to species based on specific diagnostic 
features. Site information (e.g., site name, date, and time) as well as surveyor name was recorded. 
Abundance was noted and the location (i.e., UTM coordinates) of each egg mass was recorded. 
Photographs of each egg mass were taken, and total survey time was recorded to track survey effort. In 
2019, a detailed track log was recorded for each surveyor. Any larval or adult amphibians detected 
during this survey session were recorded as ‘incidental’. Amphibian calls were noted, along with 
observations of other wildlife species (e.g., various bird species, bears, etc.). Incidental amphibians and 
calls were included in occurrence data if visual observations were not made at that site. Following the 
end of each field season, observations collected by Minnow field crews were added to an overall 
observation table (Table 6). 

Provincial decontamination protocols for amphibian field work (Canadian Herpetofauna Health Working 
Group, 2017) were followed during the egg mass survey period. 

 
Figure 3. Field crew member conducting a Visual Encounter Survey for egg masses in 2018. 

3.2.2. Larval surveys 

Larval surveys occurred in early summer of 2018 (June 5 – 24; August 15) and 2019 (June 4 - 21; July 2 - 
10), during the larval development period. Field crews deployed light-baited aquatic funnel traps 
throughout each lentic area (Grayson and Roe, 2007; Willson, 2013). This technique is effective for 
catching all amphibian species expected to occur in the Elk River watershed because they have aquatic-
dependent larvae forms. Aquatic funnel traps are useful because they are deployed overnight when 
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larvae are most active and remain open during the entire evening to increase the amount of time when 
individuals can be captured. Aquatic funnel trapping requires training in trap deployment and larval 
identification. The main survey limitations are that two site visits are required to complete one trapping 
session, equipment can be awkward to carry into each site, and traps sample a fixed area because they 
remain in place after deployment. This survey technique also relies on larvae being attracted to the low-
level light (i.e., phototactic; Bennett et al. 2012) and/or swimming past/into the trap to be captured. 

Aquatic funnel trapping was completed by two-person field crews. Traps were deployed at ~19:00 and 
left in place for 12-14 hours maximum. Traps were deployed in groups of three along the lentic area 
perimeter and were positioned next to physical structures in the water column along which larvae 
would travel (e.g., traps were set next to submergent/emergent vegetation and coarse woody debris). 
Aquatic funnel traps were “baited” with glow sticks that acted as a lure for larvae. Traps were also fitted 
with a small piece of styrofoam to ensure an air pocket was maintained in each trap to avoid potential 
drowning of incidentally-captured adult amphibians (Figure 4). 

Traps were deployed at sites with enough water to cover the trap entrance to ensure larvae could easily 
swim in and be captured. In 2018, three groups of three aquatic funnel traps were deployed at each site 
(n = 9 traps/site). In 2019, five groups of three aquatic funnel traps were deployed at each site (n = 15 
traps/site) in an attempt to increase detection of potential amphibian species. One site, RG_TPW, had 
only enough water to support the placement of six traps during 2019 surveys. Dipnetting was attempted 
in 2018, but was not carried forward in 2019 due to difficulty standardizing methods and site conditions 
(e.g., sediment plumes created by dipnetting made visibility difficult). In many cases it was difficult to 
pull the net through the water due to thick macrophyte growth and shallow water conditions. 

Standardized data forms were pre-loaded onto ruggedized (waterproof and shockproof) field tablets 
(Apple™ iPad mini 4 or 5) and were used to collect data and ensure collection consistency. When traps 
were deployed, site information (e.g., site name, date, and time), surveyor name, and trap location were 
recorded. Larvae were identified to species based on specific diagnostic features and abundance was 
noted. Photographs of larvae were taken, and total survey time was recorded to track the amount of 
survey effort. Egg masses or adult amphibians detected during this survey session were recorded as 
‘incidental’. If amphibian calling activity was detected during this survey, it was noted along with 
observations of other wildlife species. Incidental amphibians and calls were included in occurrence data 
if visual observations were not made at that site. Following the end of each field season, observations 
collected by Minnow field crews were added to an overall observation table (Table 6). 

Provincial decontamination protocols for amphibian field work (Canadian Herpetofauna Health Working 
Group, 2017) were followed during the larval survey period. 
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Figure 4. A light-baited aquatic funnel trap deployed overnight to catch amphibian larvae. 

3.2.3. Metamorph surveys 

Metamorph surveys were completed in summer (i.e. July/August) in 2018 (July 12 – 30) and 2019 (July 
15 – August 14) after larvae would have developed into metamorphs. Although these surveys targeted 
the period of metamorph development, subadults and adults were also expected. Field crews surveyed 
the perimeter of each lentic area using a visual encounter survey (VES; Glaudas 2013). 

Visual encounter surveys are effective for detecting metamorph, subadult, and/or adult forms of 
Columbia spotted frog (metamorph, subadult and adults), western toad (metamorphs only), wood frog 
(metamorphs only), and Pacific chorus frog (metamorphs only). Visual encounter surveys are useful 
because surveyors can observe individuals basking and also be alerted when individuals move. VES 
requires training in amphibian identification and depends on the careful observation skills of each 
surveyor. The main survey limitations include the timing of the survey (i.e., metamorphs could be 
missed if development has not occurred), being able to catch quick-moving individuals in dense 
vegetation/deep mud, and being able to physically access (i.e., walk) the lentic perimeter. 

Surveys were completed under suitable weather conditions (i.e., warm and sunny) to detect 
amphibians. A two-person field crew each independently surveyed opposite halves of the perimeter of 
each lentic area (i.e., the lentic area was surveyed once per visit). One survey visit was completed in 
2018 and two survey visits were completed in 2019 in an attempt to increase the detection of the five 
potential amphibian species. The double independent observer method (both surveyors walk the entire 
perimeter) was not used during these surveys as the first observer may flush any individuals present 
before the second observer surveys the same portion of the lentic area. Each crew member walked at a 
similar and consistent pace around the edge of each lentic area scanning the shoreline, water’s edge and 
nearshore area (approximately 3-4m width; Figure 5). Surveyors moved slowly in an attempt to see 
stationary animals before they jumped away.  



Amphibian occurrence and distribution in the Elk River Watershed, BC 
Teck Coal 

 

 

 
20 

 

 

Standardized data forms were pre-loaded onto waterproof field tablets (Apple™ iPad mini 4 or 5) and 
were used collect data and ensure collection consistency. When an amphibian was detected, it was 
identified to species based on diagnostic features. Site information (e.g., site name, date, and time) as 
well as surveyor name was recorded. Abundance was noted and the location (i.e., UTM coordinates) of 
each amphibian was recorded. Photographs of each amphibian were taken and total survey time was 
recorded to track survey effort. In 2019, a detailed track log was recorded for each surveyor. Any egg 
masses or larvae detected during this survey session were recorded as ‘incidental’. Observations of 
other wildlife species were also noted. Incidental amphibians and calls were included in occurrence data 
if visual observations were not made at that site. Following the end of each field season, observations 
collected by Minnow field crews were added to an overall observation table (Table 6). 

Provincial decontamination protocols for amphibian field work (Canadian Herpetofauna Health Working 
Group, 2017) were followed during each survey period. 
 

 

Figure 5. Field crew member conducting a Visual Encounter Survey at RG_ALEXFSR in 2018. 

3.2.4. Water quality measurements 

A multi-parameter water quality meter (YSI Professional Plus , YSI, Inc.) was used to collect in situ 
measurements of the following parameters: 

• Water temperature (°C) 
• Dissolved oxygen (mg/L and %1) 
• Conductivity (µS/cm) 
• Specific conductance (µS/cm)1 
• pH 

                                                           
1 Parameters measured in 2019 only 
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Water quality measurements were collected in situ prior to each survey and were taken from the 
shallow margins of each lentic area that could be safely accessed by crew members. 

The pH sensors were calibrated daily prior to field work and conductivity was calibrated weekly. 
Dissolved oxygen calibrations were completed in situ when crews arrived at the first site and at 
subsequent sites if elevation changed substantially between sites. 

3.3. Supplemental Surveys 

Three supplemental surveys were completed to assess alternative methods for determining amphibian 
occurrence, increase detection of amphibian species and life stages, and determine if core survey types 
were effective at detecting all species. An environmental DNA (eDNA) pilot study was completed at a 
subset of sites (18 sites) in 2018 to test the efficacy of this method for detecting Columbia spotted frog 
and western toad when compared with core field survey results described above. Detailed methods 
outlining this pilot study are included in Appendix B. This method was not carried forward in 2019 due 
to inconsistencies in detection rates between eDNA and core survey types. Detections made from eDNA 
samples were not incorporated into subsequent occupancy modelling given unequal sampling effort 
across all sites; however, eDNA detections were added to the overall observation table (Table 6). 

Acoustic monitoring was completed at a subset of sites (26 sites) in 2019 to increase detections of 
Pacific chorus frog. Detailed methods for this survey are included in (Appendix B). Acoustic detections 
were generally similar to core survey results, with no differences in occurrence of Pacific chorus frog 
between the two survey methods. Acoustic detections of western toad were slightly higher than core 
survey types (3 sites). Given similar results and unequal sampling effort across all sites, acoustic 
detections were not incorporated into occupancy modelling but were added to the overall observation 
table (Table 6). 

Artificial cover objects (ACOs) were added in the 2019 study proposal as an additional sampling 
technique to increase the detectability of adult long-toed salamanders. Detailed methods for this survey 
are included in Appendix B. Review of the study design with a provincial ambystomatid salamander 
expert (Mark Thompson, personal communication, Apr. 2019) and further review of the published 
literature determined that ACOs take multiple years to be occupied by targeted species, and would not 
be a viable detection method in a single year of deployment. Consequently, ACOs were not used as a 
survey technique in 2019. 

3.4. Species Patterns 

3.4.1. Occurrence and distribution patterns 

Occurrence and distribution patterns were identified for each species based on data from core surveys. 
The proportion of sites with detections for each life stage and all life stages combined were compared 
by MU and mine-exposure type. This was done by taking the number of sites within a MU and mine-
exposure type that had detections and dividing it by the total number of sites within that MU or mine-
exposure type. 

3.4.2. Age structure and breeding evidence patterns 

Patterns in age structure (i.e, egg masses, larvae, and metamorph/subadult/adults) and breeding 
evidence (i.e., the presence of egg masses, larvae, metamorphs, and/or subadults) were assessed using 
data from the core surveys. For age structure, the proportion of all sites with detections of each life 
stage across all MU’s was completed for each species. This was done by taking the number of sites 
across all MU’s and reference watersheds with detections of each life stage and dividing it by the total 
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number of sites. For breeding evidence, the proportion of sites with one or all of the following 
observations: egg masses, larvae, metamorphs, and subadults were compared among MU’s and 
reference watersheds for each species. This was done by taking the number of sites within a MU that 
had breeding evidence and dividing it by the total number of sites within that MU. 

3.5. Species Occurrence - Occupancy Modelling 

3.5.1. Background, definitions, and objectives 

Occupancy modelling involves statistical approaches to estimate species occupancy (i.e., occurrence; 
USGS, 2005). This approach accounts for potential false negatives that may occur because the likelihood 
of detecting individuals is imperfect (which can result when some sites appear unoccupied when 
individuals are in fact present). In addition to occupancy, this method estimates the probability of 
change by providing colonization and extinction estimates between years (in multi-season models) and 
the detectability of a species. The following definitions are provided for each estimate (MacKenzie et al., 
2006): 

• Occupancy, ψ, is the probability a site is occupied by the target species.  
• Colonization (γ) is the probability of an unoccupied site becoming occupied (i.e., immigration)  
• Extinction (ϵ) is the probability of an occupied site becoming unoccupied (either through 

emigration or reduced survival and reproductive success, etc.). The occupancy modelling 
performed does not identify the cause of extinction.  

• Detectability, p, is the probability of detecting a species during the xth survey, given it is present. 

Occupancy modelling was performed to:  

1. Estimate overall occupancy, probability of change (i.e., colonization and extinction estimates), and 
detectability of amphibian species at lentic areas surveyed in 2018 and 2019 (modelling set 1); and, 

2. Evaluate the effect of reducing survey effort on occupancy and detection estimates (modelling set 2).  

Results of both modelling sets will be used to inform the occurrence and distribution of amphibians in 
the Elk River and reference watersheds, the probability of changes in occupancy in these areas (based 
on colonization and extinction estimates), and the effectiveness of the methods and survey design used 
to detect amphibians. This will inform future monitoring by identifying species and lentic sites to target 
and the survey effort required to obtain accurate estimates and identify factors influencing occupancy. 

3.5.2. Statistical analysis 

Amphibian species used for occupancy modelling included Columbia spotted frog, western toad, long-
toed salamander, and wood frog. Pacific chorus frog was not included as the number of detections of 
this species was too low to produce reliable estimates of occupancy. Occupancy modelling is not a 
suitable approach to sample rare and elusive species (Thompson, 2013). 

Analyses included detections from both targeted surveys (egg mass, larval, and metamorph surveys) and 
incidental observations during each survey. Incidental observations were included because they were 
found to be important in obtaining more reliable occupancy estimates during the 2018 occupancy 
modelling. Only data from VAST surveys were used for occupancy modelling to keep survey visits and 
effort consistent.  

Field-collected data were analyzed for each species independently as either single-species, multi-season 
(modelling set 1) and single-species, single-season (modelling set 2) datasets. Seasons refers to year for 
this study. Model assumptions are that occupancy is constant during all surveys (i.e., amphibians do not 
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move in/out of a lentic area), probability of occupancy and detection is equal across all sites, and 
detections at a site are independent of other survey visits and sites. Potential explanatory variables (i.e., 
covariates) were incorporated into both modelling sets and included: 

• Mine-exposure type – defined as whether a site was mine-exposed or reference and 
was used as a covariate for occupancy and probability of change (i.e., colonization and 

extinction) estimates. 
• Wetted area – size of a sites wetted area (km2) was used as a covariate for detection 

probabilities. Survey effort was proportionate to wetted area for egg mass and 
metamorph surveys (i.e., time spent surveying increased as wetted area increased); 
however, the number of aquatic funnel traps was the same regardless of wetted area. 
As such, the effect of wetted area was evaluated looking at larval surveys only. 

• Survey visit – the survey stage and year a site was surveyed. Survey visit was used 
instead of survey type as survey effort and methods differed slightly between years. 
There were three survey visits in 2018: one of each egg mass, larval, and metamorph 
surveys; and, five survey visits in 2019: two egg mass (to account for the double 
independent observer), one larval, and two metamorph surveys for a total of eight 
survey visits across years. 

Individual models were developed for each modelling set, which considered various combinations of 
these covariates (i.e., mine-exposure type, survey visit, and size of wetted area; Table 1). The Akaike 
Information Criterion (AIC; Burnham and Anderson 2002) was used to rank models and produce 
weighted averages (i.e., the likelihood that a model is the best model for explaining variation in the 
estimates). Models constituting ≥95% of the weighted averages were identified. Of these models, 
estimates for occupancy were produced for overall occurrence (i.e., across all survey sites and visits) and 
between mine-exposure type. Colonization and extinction estimates were produced for modelling set 1. 
Detection probabilities were produced for overall detectability (i.e., across all sites and visits), each 
survey visit, and by wetted area. All modelling and calculations were conducted in R (R Core Team, 2019) 
using RStudio (RStudio Team 2015) and the R package RPresence (Hines, 2006). 

The survey precision (i.e., measurement of error) and the best survey design for long-term monitoring 
was then evaluated. The coefficient of variation (CV; i.e., the standard error of an estimate divided by 
the estimate expressed as a percentage) was calculated for occupancy estimates and used to evaluate 
survey precision for both modelling sets. A survey design with a CV ≤20% is generally considered 
reasonable for the initial survey period (Pollock et al. 1990; Boulanger, 2012).  

3.5.2.1. Modelling set #1 

The first analysis was conducted using 2018 and 2019 data. Eight individual models were developed 
which considered various combinations of mine-exposure type, survey visit, and size of wetted area) 
(Table 1). Specific questions of interest included:  

1. What is the probability of occupancy for each species across all sites and survey visits; 

2. What are the colonization and extinction probabilities for each species; 
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3. Is mine-exposure type (i.e., mine-exposed or reference) important for explaining occupancy, 
colonization, and extinction for each species; 

4. Which survey visit maximizes the detectability of each amphibian species; 

5. Is wetted area important for explaining detection probabilities for each species; 

6. Did precision in occupancy, colonization, and extinction estimates meet the required standard 
for initial trend monitoring (indicating the methods used were suitable for obtaining accurate 
estimates); and, 

7. Based on the resulting estimates, what survey design is most effective for long-term 
monitoring? 

To provide recommendations for long-term monitoring, simulations (MacKenzie et al., 2006; Chapter 6, 
equation 6.5) using the occupancy estimates and detection probabilities from this modelling set were 
completed to investigate various hypothetical study designs (number of sites and survey visits) that 
would be most cost-effective and maintain a suitable survey precision for long-term monitoring. 

Table 1: Occupancy models used in the single species, multi-season (2018 and 2019 data combined) 
analysis. Ψ = occupancy estimate, γ = colonization estimate, ε = extinction estimate, and p =detection 
probability. 

Models Description 

Ψ(.), γ(.), ε(.), p(.) All parameters are constant 

Ψ(ME), γ(.), ε(.), p(.) Ψ varies with mine-exposure type; γ, ε, and p constant 

Ψ(ME), γ(ME), ε(.), p(.) Ψ and γ varies with mine-exposure type; ε and p constant 

Ψ(ME), γ(.), ε(ME), p(.) Ψ and ε varies with mine-exposure type; γ and p constant 

Ψ(.), γ(.), ε(.), p(survey) Ψ, γ, and ε constant; p varies over time (i.e., different p for each 
survey visit) 

Ψ(ME), γ(.), ε(.), p(survey) Ψ varies with mine-exposure type; γ and ε constant; p varies by 
survey type 

Ψ(.), γ(.), ε(.), p(wetted area) Ψ, γ, and ε constant; p is a function of the wetted area 

Ψ(ME), γ(.), ε(.), p(wetted area) Ψ varies with mine-exposure type; γ and ε constant; p is a 
function of wetted area 
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3.5.2.2. Modelling set #2 

The second analysis used data from 2019 to evaluate the effect of reducing survey effort on occupancy 
and detection estimates. Data from 2018 was not used to avoid confounding effects of year and sites 
surveyed. Occupancy and detection estimates were compared between the entire data set from 2019 
(full effort) and a subset of the data set that reduced survey effort but kept the sites surveyed consistent 
(hypothetical reduced effort). Specifically, each dataset was comprised of the following: 

• Full survey effort: used the entire data collected at each of the 60 sites surveyed in 2019 and 
kept survey effort consistent (i.e., double independent observer for egg mass surveys, 15 
aquatic funnel traps for larval surveys, and two visits for metamorph surveys).  

• Hypothetical reduced survey effort: used a subset of 2019 data, with the same number of used a 
subset of data collected at each of the 60 sites surveyed in 2019 sites (60), but effort was 
reduced. That is, the second observer for egg mass surveys was removed, six aquatic funnel 
traps were randomly removed, and the second metamorph survey was removed.  

Six models incorporating the same combinations of mine-exposure type, survey visit, and size of 
wetted area as modelling set 1 were used, but without colonization and extinction estimates as this 
was a single-season analysis. Specific questions of interest included:  

1. How does the probability of occupancy and detectability change between survey effort types 
(i.e., 2019 survey effort compared to the hypothetical reduced survey effort); 

2. Did survey precision differ by survey effort type; and, 

3. What is the probability of detecting a change in occupancy in subsequent years (based on a 
power analysis) using the 2019 study design compared to the hypothetical reduced survey 
effort? 

The ability to detect declines in occupancy between years is important for long-term monitoring studies; 
therefore, a power analysis using equations from Guillera-Arroita and Lahoz-Monfort (2012) was done 
using the occupancy and detectability results of each survey design (i.e., 2019 effort vs the hypothetical 
reduced effort). The 2019 survey design (i.e., 60 sites, five visits) was assessed relative to the 
hypothetical reduced survey design (i.e., 60 sites, three visits) by comparing survey precision and power 
analysis results. 
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4. RESULTS 

4.1. Survey sites 

In total, 85 sites were surveyed throughout MUs 1-6 and reference watersheds in 2018 and 2019 (Table 
2; Appendix A). Sites within MUs 1-6 included 39 mine-exposed sites and 37 reference sites. Mine-
exposed sites included five high exposure sites, 31 moderate exposure sites, and three low exposure 
sites, consistent with the lentic area program based on the in situ conductivity measurements. Nine of 
the 85 sites were from reference watersheds outside of the Elk River watershed. Six of these sites are 
located within the Flathead River watershed and three are in the Kootenay watershed.  

Surveys in 2018 included 63 sites and surveys in 2019 included 60 sites, 38 of these were 2018 sites that 
were resurveyed to establish occurrence over a two-year period. In 2019, 22 new sites were added to 
characterize occurrence at additional locations throughout the region. Six of these sites were mine-
exposed, 10 were reference sites within MUs 1-6, and six were reference watershed sites located in the 
Flathead River and Kootenay watersheds. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
Measurements of water quality parameters that were collected at each site at the start of each survey 
are summarized in Appendix C. 
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Table 2. Number of reference and mine-exposed survey sites within each Management Unit in 2018 and 2019 and degree of mine-exposure based 
on in situ measurements of specific conductance. Also shown are the map index numbers where these sites can be found (Appendix A). MU = 
Management Unit. 

MU 

Mine-exposed 
Reference* 

 
Map Index # High (>800 µS) Moderate  

(200-800 µS) Low (<200 µS) 

2018 
Only 

2019 
Only 

Both 
years 

2018 
Only 

2019 
Only 

Both 
years 

2018 
Only 

2019 
Only 

Both 
years 

2018 
Only 

2019 
Only 

Both 
years 

1 - - 1 2 - 3 - - - 1 1 1 2, 3 
2 - - - - 2 - - - - - - 2 3, 4 
3 - 1 - 1 1 3 - - - 1 - 4 1, 2, 3, 4 
4 - - 3 5 1 5 - - - 1 4 3 5, 6 

5 - - - 5 - 3 1 1 1 - 1 3 4, 5, 8, 9, 10 

6 n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  7 4 4 7, 8, 9 
Reference 
Watershed n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  n/a  1 6 2 7, 10 

Sub-Total 0 1 4 13 4 14 1 1 1 11 16 19 

  
Mine-

Exposure Type 
Total 

5 31 3 46 

Total 39 46 
 
*Sites that were upstream or geographically isolated from Teck’s mining operations and mine-exposed lotic environments were used as reference 
sites.  

n/a is indicating that there were no mine-exposed sites in MU6 and Reference Watersheds. 
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4.2. Occurrence and Distribution Patterns 

4.2.1. Egg masses 

Egg masses of each of the five amphibian species were detected during targeted VES egg mass surveys 
and/or incidentally during larval and metamorph surveys (Figure 6). In 2018, 61 sites were surveyed with 
a mean of 1.08 survey hours/site (Table 3). Two sites: RG_FL17 and RG_FLA1 were not surveyed in 
spring because 2018 snow conditions made safe access very challenging (Table 6). In 2019, 60 sites were 
surveyed with a mean of 2.50 survey hours/site. Maps of the locations of egg mass detections are 
located in Appendix A. 

 
Figure 6. Egg masses (top to bottom; left to right) of Columbia spotted frog, western toad, long-toed 
salamander, wood frog, and the suspected Pacific chorus frog. 
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Table 3. Survey effort during egg mass surveys in 2018 and 2019. 

 2018 2019 

# of sites 61* 60 

Mean # hours/site 1.08 2.50 

*2 sites were not surveyed during egg mass window in 2018 

 

4.2.1.1. Columbia spotted frog 

Columbia spotted frog egg masses were detected in all regions (i.e., MUs 1 to 6 and reference 
watersheds); however, they were most frequently detected in MU5 (60% of sites within MU5, n = 9 
sites; Figure 7). MU1 had the lowest proportion of sites with detections (11.1%, n = 1 site). Proportion of 
detections were similar between reference (30.4%, n = 14 sites) and mine-exposed (35.9%, n = 14 sites;) 
sites (respectively; Figure 8).  

4.2.1.2. Western toad 

Western toad egg masses were found in MUs 1, 3, 4, and 5, with the greatest proportion of detections 
occurring in MU3 (36.4% of sites within MU3, n = 4 sites; Figure 7). MU5 had the lowest proportion of 
sites with detections (6.7%, n = 1 site). Proportion of detections varied by mine-exposure type, with 
reference sites having a greater proportion of detections (15.2%, n = 7 sites) than mine-exposed sites 
(7.7%, n = 3 sites; Figure 8).  

4.2.1.3. Long-toed salamander 

Long-toed salamander egg masses were detected in all regions; however, they were most frequently 
detected in reference watersheds (77.8% of sites within reference watersheds, n = 7 sites) and MU2 
(75%, n = 3 sites; Figure 7). MU4 had the lowest proportion of sites with detections (13.6%, n = 3 sites). 
Proportion of detections varied by mine-exposure type, with reference sites having a greater proportion 
of detections (47.8%, n = 22 sites) than mine-exposed sites (25.6%, n = 10 sites; Figure 8).  

4.2.1.4. Wood frog 

Wood frog egg masses were found in MUs 1-5, with the greatest proportion of detections occurring in 
MU3 (63.6% of sites within MU3, n = 7 sites; Figure 7). MU1 had the lowest proportion of sites with 
detections (11.1%, n = 1 site). Proportion of detections were similar between reference (19.6%, n = 9 
sites;) and mine-exposed (17.9%, n = 7 sites) sites (Figure 8).  

4.2.1.5. Pacific chorus frog 

An egg mass suspected to be Pacific chorus frog was found at one site in MU1 (RG_LML), which was a 
reference site (Figure 7; Figure 8). This egg mass is suspected to be from a Pacific chorus frog because it 
presents some of the diagnostic features of this species; however, because the egg mass appeared to be 
older, this confounds species determination. Furthermore, this site occurs to the north and east of the 
nearest confirmed location (RG_ELMOUTH), which makes the species occurrence unlikely but still 
possible. To be conservative in this assessment, Pacific chorus frogs are suspected to occur at this site.
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Figure 7. The proportion of sites with egg mass detections for each amphibian species in 2018 and 2019 within each Management Unit (MU) and 
reference watershed. AMMA = long-toed salamander, ANBO = western toad, LISY = wood frog, PSRE = Pacific chorus frog, RALU = Columbia 
spotted frog. N represents the number of sites surveyed within the respective MU. 
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Figure 8. The proportion of mine-exposed (ME) and reference (REF) sites with egg mass detections for each amphibian species in 2018 and 2019. 
AMMA = long-toed salamander, ANBO = western toad, LISY = wood frog, PSRE = Pacific chorus frog, RALU = Columbia spotted frog. Numbers 
within bars represent n (number of sites with observations) and N values in the legend represent the number of sites surveyed for each mine-
exposure type.
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4.2.2. Larvae 

Larvae of Columbia spotted frog, western toad, long-toed salamander, and wood frog were found via 
aquatic funnel trapping and/or incidental observations during egg mass and metamorph surveys (Figure 
9). In 2018, 58 sites were surveyed with a mean of 103.2 trapping hours/site (Table 4). Four sites: 
RG_MUDBOG, RG_SULSPR, RG_ERTU, and RG_BLRVR were not surveyed due to sites being too dry for 
aquatic funnel traps (Table 6). RG_FO15A was not surveyed because it was considered too close, and 
therefore not independent to RG_FO15 (this was reconsidered in 2019 because of the lack of reference 
sites in MU2). In 2019, 56 sites were surveyed with a mean of 178.1 trapping hours/site. Four sites, 
RG_GRWETA, RG_PAIR, RG_SLOUGH B, and RG_NETTIE, were not surveyed due to sites being too dry for 
aquatic funnel traps (Table 6). Mean trapping hours are based on 12 hours/trap deployed. Maps of the 
locations of larvae detections are located in Appendix A. 

 
Figure 9. Larvae of (top to bottom; left to right) Columbia spotted frog, western toad, long-toed 
salamander, and wood frog. 
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Table 4. Survey effort during larval surveys in 2018 and 2019. 

 2018 2019 

# of sites 58* 56* 

Mean # hours/site 103.2** 178.1** 

*5 sites in 2018 and 4 sites in 2019 were either completely dry or too shallow for aquatic funnel traps and 
were not surveyed during the larval window 

**Mean # of trapping hours/site based on 12 hours/trap for 499 traps in 2018 and 831 traps in 2019 

 

4.2.2.1. Columbia spotted frog 

Larvae were detected in all regions; however, they were most frequently detected in MU5 (53.3% of 
sites within MU5, n = 8 sites) and MU2 (50%, n = 2 sites; Figure 10). MU6 had the lowest proportion of 
sites with detections (6.7%, n = 1 site). Reference and mine-exposed sites had a similar proportion of 
detections (28.3%, n = 13 sites; 28.2%, n = 11 sites respectively; Figure 11).  

4.2.2.2. Western toad 

Larvae were found in MU’s 1, 3, 4, and 5, with the greatest proportion of detections occurring in MU4 
(59.1% of sites within MU4, n = 13 sites; Figure 10). MU5 had the lowest proportion of sites with 
detections (20%, n = 3 sites). Proportions of detections varied by mine-exposure type, with mine-
exposed sites having a greater proportion of detections (30.8%, n = 12 sites) than reference sites (23.9%, 
n = 11 sites; Figure 11).  

4.2.2.3. Long-toed salamander 

Larvae were detected in all regions; however, they were most frequently detected in MU2 (75% of sites 
within MU2, n = 3 sites; Figure 10). MU1 had the lowest proportion of sites with detections (33.3%, n = 3 
sites). Proportions of detections varied by mine-exposure type, with reference sites having a greater 
proportion of detections (54.3%, n = 25 sites) than mine-exposed sites (41%, n = 16 sites; Figure 11).  

4.2.2.4. Wood frog 

Larvae were found in MU’s 1-5 and reference watersheds, with the greatest proportion of detections 
occurring in MU3 (36.4% of sites within MU3, n = 4 sites; Figure 10). MU1 and reference watersheds 
having the lowest proportion of sites with detections (11.1%, n = 1 site for each).  Proportions of 
detections varied by mine-exposure type, with reference sites having a greater proportion of detections 
(21.7%, n = 10 sites) than mine-exposed sites (15.4%, n = 6 sites; Figure 11).
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Figure 10. The proportion of sites with larvae detections for each amphibian species in 2018 and 2019 by management unit and reference 
watersheds. AMMA = long-toed salamander, ANBO = western toad, LISY = wood frog, RALU = Columbia spotted frog. N represents the number of 
sites surveyed within the respective MU.
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Figure 11. The proportion of mine-exposed vs reference sites with larvae detections for each amphibian species in 2018 and 2019. AMMA = long-
toed salamander, ANBO = western toad, LISY = wood frog, RALU = Columbia spotted frog. Numbers within bars represent n (number of sites with 
observations) and N values in the legend represent the number of sites surveyed for each mine-exposure type.
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4.2.3. Metamorph/subadults/adults 

Metamorph/subadult/adult observations were recorded for each species during targeted visual 
encounter surveys and/or incidentally during egg mass and larval surveys (Figure 12). In 2018, 59 sites 
were surveyed with a mean of 1.07 survey hours/site (Table 5). Three sites: RG_LFSRIM, RG_HART, and 
RG_ISLAND were not surveyed due to being mistakenly left out of the survey rotation (Table 6). 
RG_PERCHEDB was not surveyed because it was considered too close, and therefore not independent, 
to RG_PERCHEDA (this site was removed in 2019 because of the abundance of sites in MU6). In 2019, 57 
sites were surveyed with a mean of 2.60 survey hours/site. Three sites: GRWETA, RG_PAIR, and NETTIE 
were dried up and not surveyed (Table 6). Maps of the locations of metamorph/subadult/adult 
detections are located in Appendix A. 
 

 

 

Figure 12. Adults of (top to bottom; left to right) Columbia spotted frog, western toad, long-toed 
salamander, wood frog, and Pacific chorus frog. 
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Table 5. Survey effort during egg mass surveys in 2018 and 2019. 

 2018 2019 
# of sites 59* 57* 
Mean # 

hours/site 1.07 2.60 

*4 sites in 2018 and 3 sites in 2019 were dried up and not surveyed during the metamorph window 

 

4.2.3.1. Columbia spotted frog 

Metamorphs, subadults, and/or adults were detected in all regions; however, they were most 
frequently detected in MU5 (66.7% of sites within MU5, n = 10 sites; Figure 13). MU6 had the lowest 
proportion of sites with detections (26.7%, n = 4 sites). Proportion of detections were similar between 
reference (52.2%, n = 24 sites) and mine-exposed sites (46.2%, n = 18 sites; Figure 14).  

4.2.3.2. Western toad 

Metamorphs, subadults, and/or adults were detected in all regions; however, they were most 
frequently detected in MU4 (63.6% of sites within MU4, n = 14 sites; Figure 13). MU6 had the lowest 
proportion of sites with detections (6.7%, n = 1 site). Proportion of detections were similar between 
reference (41.3%, n = 19 sites) and mine-exposed sites (43.6%, n = 17 sites; Figure 14). 

4.2.3.3. Long-toed salamander 

Metamorphs, subadults, and/or adults were detected in MU’s 3-5, with the greatest proportion of 
detections occurring in MU5 (20% of sites within MU5, n = 3 sites) and MU3 (18.2%, n = 2 sites; Figure 
13). MU4 had the lowest proportion of sites with detections (9.1%, n = 2 sites). Proportion of detections 
were similar between reference (6.5%, n = 3 sites) and mine-exposed sites (10.3%, n = 4 sites; Figure 14). 

4.2.3.4. Wood frog 

Metamorphs, subadults, and/or adults were detected in all regions; however, they were most 
frequently detected in MU3 (54.5% of sites within MU3, n = 6 sites) and MU2 (50%, n = 2 sites; Figure 
13). MU6 had the lowest proportion of sites with detections (6.7%, n = 1 site). Proportion of detections 
varied by mine-exposure type, with reference sites having a greater proportion of detections (26.1%, n = 
12 sites) than mine-exposed sites (17.9%, n = 7 sites; Figure 14). 

4.2.3.5. Pacific chorus frog 

Metamorphs, subadults, and/or adults were detected at one site in MU5 (i.e., RG_ELMOUTH), which 
was a mine-exposed site (Figure 13; Figure 14).
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Figure 13. The proportion of sites with metamorph/subadult/adult detections for each amphibian species in 2018 and 2019 by management unit 
and reference watershed. AMMA = long-toed salamander, ANBO = western toad, LISY = wood frog, PSRE = Pacific chorus frog, RALU = Columbia 
spotted frog. N represents the number of sites surveyed within the respective MU.
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Figure 14. The proportion of mine-exposed vs reference sites with metamorph/subadult/adult detections for each amphibian species in 2018 
and 2019. AMMA = long-toed salamander, ANBO = western toad, LISY = wood frog, PSRE = Pacific chorus frog, RALU = Columbia spotted frog. 
Numbers within bars represent n (number of sites with observations) and N values in the legend represent the number of sites surveyed for each 
mine-exposure type. 
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4.2.4. Overall occurrence and distribution patterns 

Overall occurrence and distribution patterns for each species were based on a combination of egg mass, 
larval, and metamorph survey results and included observations made during targeted surveys and 
incidental observations.  

4.2.4.1. Columbia spotted frog 

Columbia spotted frogs were the second most commonly observed species (54.1% of sites, n = 46 sites). 
This species was detected in all regions (Appendix A); however, they were most frequently detected in 
MU5 (80% of sites, n = 12 sites) and least frequently detected in MU6 (26.7%, n = 4 sites; Figure 15). 
Detections did not vary by mine-exposure type as reference and mine-exposed sites had a similar 
proportion of detections (54.3%, n = 25 sites; 53.8%, n = 21 sites respectively; Figure 16).  

4.2.4.2. Western toad 

Western toads were the third most commonly observed species (47.1% of sites, n = 40 sites).  This 
species was detected in all regions (Appendix A); however, they were most frequently detected in MU4 
(72.7%, n = 16 sites) and least frequently detected in MU6 (6.7%, n = 1 site; Figure 15). Detections did 
not vary by mine-exposure type as reference and mine-exposed sites had a similar proportion of 
detections (47.8%, n = 22 sites; 46.2%, n = 18 sites respectively; Figure 16).  

4.2.4.3. Long-toed salamander 

Long-toed salamander were the most commonly observed species (57.6% of sites, n = 49 sites).  This 
species was detected in all regions (Appendix A); however, they were most frequently detected in 
reference watersheds (77.8%, n = 7 sites) and MU2 (75%, n = 3 sites; Figure 15). MU1 had the lowest 
proportion of sites with detections (44.4%, n =4 sites). Detections varied by mine-exposure type as 
reference sites had a greater proportion of detections (67.4%, n = 31 sites) than mine-exposed sites 
(46.2%, n = 18 sites; Figure 16). 

4.2.4.4. Wood frog 

Wood frog were the second least commonly observed species (25.9% of sites, n = 22 sites). This species 
was detected in all regions (Appendix A); however, they were most frequently detected in MU3 (63.6%, 
n = 7 sites) and least frequently detected in MU6 (6.7%, n = 1 site; Figure 15). Detections varied by mine-
exposure type as reference sites had a greater proportion of detections (30.4%, n = 14 sites) than mine-
exposed sites (20.5%, n = 8 sites; Figure 16).  

4.2.4.5. Pacific chorus frog 

Pacific chorus frog were the least commonly observed species (4.7% of sites, n = 4 sites). This species 
was confirmed at one site in MU5 (RG_ELMOUTH) and suspected at one site in MU1 (RG_LML) 
(Appendix A; Figure 15). Detections did not vary by mine-exposure type as one sites was a reference site 
and the other was a mine-exposed site (Figure 16).
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Figure 15. The proportion of sites with detections for each amphibian species (all life stages combined) in 2018 and 2019 by management unit 
and reference watershed. AMMA = long-toed salamander, ANBO = western toad, LISY = wood frog, PSRE = Pacific chorus frog, RALU = Columbia 
spotted frog. N represents the number of sites surveyed within the respective MU. 
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Figure 16. The proportion of mine-exposed vs reference sites with detections for each amphibian species (all life stages 
combined) in 2018 and 2019. AMMA = long-toed salamander, ANBO = western toad, LISY = wood frog, PSRE = Pacific chorus 
frog, RALU = Columbia spotted frog.  Numbers within bars represent n (number of sites with observations) and N values in the 
legend represent the number of sites surveyed for each mine-exposure type.
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Table 6. Summary of egg masses, larvae, and metamorph/subadult/adult detections at each site surveyed in 2018 and 2019.  

Management 
Unit 

Mine 
Exposure1 Area ID 

Area 
Description 

Survey 
Years 

Egg Mass2 Larval2 Metamorph/Subadult/Adult2 

Columbia 
spotted 

frog 

Western 
toad 

Long-toed 
salamander 

Wood 
frog 

Pacific 
chorus 

frog 

Columbia 
spotted 

frog 

Western 
toad 

Long-toed 
salamander 

Wood 
frog 

Pacific 
chorus 

frog 

Columbia 
spotted 

frog 

Western 
toad 

Long-toed 
salamander 

Wood 
frog 

Pacific 
chorus 

frog 

MU1 

Reference RG_LML 
Pond near 

Lake Mountain 
Lake 

2018 2018-M   2018   Suspected 
- 2018           2018 2018       

Reference RG_ECWRR 
Ewin Creek 

wetland next to 
railroad 

2019                               

Reference RG_LPBEC 
Lower pond 
beside Ewin 

Creek 
2018 
and 
2019 

                    2019  2019       

Moderate RG_FWDEC 
Fording River 

wetland 
downstream of 

Ewin Creek 
2018                               

Moderate RG_FRSCP 
Marsh along 
Foridng River 

Road 
2018                               

Moderate FO29B 
Wetland 
between 

Fording River 
Road and 

railway tracks 

2018 
and 
2019 

              2018, 2019     
2018-
eDNA; 
2019 

        

Moderate RG_HE27 Henretta Lake 
2018 
and 
2019 

            2018, 
2019       2019 2018       

Moderate RG_SFRR Snye beside 
Fording River 

2018 
and 
2019 

2018-M, 
2019   2019 2019 - 2018, 

2019 
2018, 
2019 2018, 2019 2018, 

2019   2018-M, 
2019 2019   2019   

High RG_FOFR2W 
Small wetland 

at base of 
Fording settling 

pond 

2018 
and 
2019 

  2018, 
2019         2018, 

2019 2019       2018, 
2019       

MU2 

Reference RG_FO15 Fording River 
wetland (front) 

2018 
and 
2019 

2018, 
2019 2018-M 2018-M, 

2019 2019   2018   2019     2018, 
2019 

2018, 
2019-A   2019   

Reference RG_FO15B Fording River 
wetland (back) 

2018^~ 
and 
2019 

2019 2019-M   2018   2019     2019   2019 2019   2019   

Moderate RG_USFRW 
Upper south 
Fording River 

wetland 
2019     2019         2019               

Moderate RG_LSFRW 
Lower south 
Fording River 

wetland 
2019     2019         2019               

MU3 

Reference MUDBOG Mud bog 
marsh 2018^~                               

Reference RG_WWER Wetland west 
of the Elk River 

2018 
and 
2019 

2018, 
2019 2019 2019 2019   2018, 

2019 
2018, 
2019 2018, 2019 2018, 

2019   2018, 
2019 

2018, 
2019 2018, 2019 2019   

Reference RG_GARD Wetland off of 
Elk Lakes FSR 

2018 
and 
2019 

2018 2019   2018, 
2019   2018, 

2019   2018, 2019 2019   2018, 
2019 2019   2019   

Reference GRSYPD Elk Lakes FSR 
2018 
and 
2019 

2018     2018     2018       2018, 
2019     2019   
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Reference RG_REFF 
Unnamed 

wetland near 
Elk River north 

of Elkford 

2018 
and 
2019 

2018-M 2018-M, 
2019 2019 2019   2019 2019       2018-M 2018-M       

Moderate SULSPR Sulphur 
Springs Lick 2018^                               

Moderate RG_LERP Lower Elk 
River pond 2019   2019         2019       2019 2019       

Moderate RG_EROU Upper Elk 
River oxbow 

2018 
and 
2019 

2018, 
2019   2018 2018  2018         2019 2018   2018, 

2019   

Moderate RG_GHWTC 
Greenhills 

wetland above 
Thompson 

Creek 

2018 
and 
2019 

2018-M, 
2019 2018-M 2018-M, 

2019 
2018-M, 

2019   2018, 
2019   2018 2018, 

2019   2019-M     2018, 
2019   

Moderate RG_TPW 
Thompson 
powerline 
wetland 

2018 
and 
2019 

2018-M, 
2019-M 2018-M 2018, 2019 2019   2018-M   2018, 2019 2018, 

2019   2018-M, 
2019   2018 2018, 

2019   

High THPD Thompson 
Pond 2019     2019         2019       2019 2019     

MU4 

Reference RG_GLML Grave Lake 
marsh (large) 2018   2018-M 2018-M 2018 2018-M   2018 2018 2018   2018 2018   2018   

Reference RG_GLMS Grave Lake 
marsh (small) 2019 2019 2019-M 2019 2018-M, 

2019     2019 2019 2019   2019 2018-M   2018-M, 
2019   

Reference GRWETA 
Wetland near 
gasplant off 

Hwy 3 
2019^~                               

Reference GRWETB 
Wetland near 
gasplant off 

Hwy 3 
2019   2019 2019         2019       2019       

Reference LCHOC 
Pond near 

Leach Creek 
FSR 

2019                     2019 2019       

Reference RG_ALE1 
Alexander 

Creek mouth 
wetland 

2018 
and 
2019 

  2019-M       2019 2018, 
2019 2019 2019   2019 2019       

Reference ALEXFSR Alexander 
Creek FSR 

2018 
and 
2019 

  2019         2018         2018, 
2019       

Reference RG_LCHOB 
Wetlandd off of 
Leach Creek 

FS 
2018 
and 
2019 

2019 2019 2019     2019 2018, 
2019 2018, 2019 2018   2018, 

2019 
2018, 
2019   2019   

Moderate TRIPLEA Pond off of 
Corbin Road 2018                               

Moderate TRIPLEB Pond off of 
Corbin Road 2018                               

Moderate TRIPLEC Pond off of 
Corbin Road 2018                               

Moderate RG_ERSCMC 
Elk River side-

channel at 
Michel Creek 

2018                       2018       

Moderate RG_ERIMRB Pond adjacent 
to train tracks 2018 2018-M           2018                 

Moderate RG_PAIR 
Pond adjacent 

to the 
Sparwood 

airport 
2019^~ 2018-M 2018-M       2018-M 2018-M                 

Moderate RG_ELWDGC 
Elk River 
wetland 

downstream of 
Grave Creek 

2018 
and 
2019 

2018, 
2019         2019 2018 2019 2019   2019 2018, 

2019   2018   
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Moderate RG_MI16 
Michel 

Creek/Corbin 
Road wetland 

2018 
and 
2019 

2018     2019   2018 2018 2019     2018 2018, 
2019       

Moderate RG_MIWW 
Lower Michel 
wetland d/s 

Wheeler Creek 
2018 
and 
2019 

2018-M           2019 2019       2019       

Moderate RG_SMCIM 
Southern 

Michel Creek 
impoundment 

2018 
and 
2019 

2018, 
2019 2019 2019 2018, 

2019   2018, 
2019 

2018, 
2019 2019 2019   2018, 

2019 
2018, 
2019   2019   

Moderate RG_OTTO Otto Ponds 
2018 
and 
2019 

2018, 
2019         2019 2019       2018 2019       

High RG_GO13 Goddard 
Marsh 

2018 
and 
2019 

2018, 
2019-M                   2019         

High RG_MCIMCC 
Michel Creek 
impoundment 

at Corbin 
Creek 

2018 
and 
2019 

  2019-M         2018, 
2019         2018, 

2019 2019     

High RG_MCWA 
Michel Creek 

wetlands 
(small, 

interconnected 
wetlands) 

2018 
and 
2019 

  2019-M         2018, 
2019 2018, 2019     2018 2018, 

2019 2019     

MU5 

Reference RG_LFSRW 
Lodgepole 

Forest Service 
Road wetland 

2019 2019 2019-M 2019     2019 2019 2019     2019 2019       

Reference RG_LFSRIM 
Lodgepole 

Forest Service 
Road 

impoundment 

2018~ 
and 
2019 

2018, 
2019-M         2019   2018     2019 2019       

Reference RG_HART Hartley Lake 
2018~ 

and 
2019 

2019-M   2019 2019   2019 2019 2018, 2019 2019   2019 2019 2019     

Reference RG_ISLAND Island Lake 
Lodge 

2018~ 
and 
2019 

2019 2019 2018, 2019     2019 2018, 
2019 2018, 2019 2019   2019 2019 2019 2019   

Low RG_EVPPS 
Elk Valley 

Provincial Park 
snye 

2018                               

Low RG_ERIMF 
Elk River 

impoundment 
in Fernie 

2019 2018-M, 
2019                   2018-M, 

2019     2019-M   

Low RG_DOMRS Domin Road 
snye 

2018 
and 
2019 

2018-M, 
2019   2019 2018, 

2019   2019   2018 2019   2019 2018, 
2019   2018-M, 

2019   

Moderate ANNEX 
Annex Pond 

near 12 Ave in 
Fernie 

2018                       2018       

Moderate RG_EROL Lower Elk 
River oxbow 2018 2018             2018     2018         

Moderate ERTU Hwy 3 tunnel 
off channel 2018^                               

Moderate RG_GEPO Pond near 
ERIMF 2018                               

Moderate RG_STPD Stanford Pond 2018                               

Moderate RG_ELMOUTH 
Off channel 
habitat down 

steep 
embankment 

2018 
and 
2019 

2018                   2018, 
2019       2019 

Moderate RG_ERST Pine Avenue 
impoundment 

2018 
and 
2019 

2018, 
2019   2019     2018   2019     2018, 

2019 
2018, 
2019 2019-M     
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Moderate RG_ERWSF 
Elk River 

wetland south 
of Fernie 

2018 
and 
2019 

2018-M         2018         2018-M         

MU6 

Reference SLOUGHA 
Slough with 
ineffective 

fences near 
Lake 

Koocanusa 
2018               2018       2018       

Reference PERCHEDB 
Pond in Little 
Sand Creek 

area 
2018~                               

Reference SHILL 
Sandhill near 

Lake 
Koocanusa 

2018     2018         2018               

Reference BULRSH 
Grazed bulrush 
wetland near 

Lake 
Koocanusa 

2018                               

Reference HWY3 
Wetland off 
Hwy 3 near 

Jaffray 
2018     2018                         

Reference GALLWY Wetland near 
Galloway Mill 2018               2018               

Reference PICKERG Pond near Tie 
Lake  2018                               

Reference GALLWY2 Pond near 
GALLWY 2019               2019     2019         

Reference RECON Pond near 
LILSUZ 2019 2019                   2019     2019   

Reference MOUNTN Wetland NW of 
Elko 2019     2019        2019     2019         

Reference KIKOMUN Large pond in 
Kikomun PP 2019                               

Reference PERCHEDA 
Pond in Little 
Sand Creek 

area 
2018 
and 
2019 

2018, 
2019   2018, 2019     2019   2018     2018, 

2019         

Reference USHAPE Pond Near 
Jaffray 

2018 
and 
2019 

    2018, 2019         2019               

Reference LILSUZ Pond near 
Suzanne Lake 

2018 
and 
2019 

    2018, 2019                         

Reference SLOUGHB 
Slough without 
fence in South 

Country 
2018 
and 

2019^ 
              2018               

Reference 
Watershed 

Reference BRNZLK 
Pond in 

Pickering Hills 
E of Wardner 

2019     2019                         

Reference PICKLK 
Pond in 

Pickering Hills 
E of Wardner 

2019                               

Reference BULL 
Flooded area 

off of Bull River 
FSR 

2018^ 2018                   2018         

Reference BORDD 
Small pond 

along Border 
FSR D 

2019     2019         2019               

Reference KISHB Wetland off of 
Kishnea FSR B 2019     2019         2019       2019       

Reference NETTIE 
Wetland off of 
Lower Nettie 

Creek 
2019^     2019                         

Reference SGCRK Pond near 
Sage Creek 2019 2019   2019         2019     2019         
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Reference RG_FL17 Flathead 
Marsh 

2018* 
and 
2019 

2019-M   2019     2019   2019 2019   2018, 
2019 

2018, 
2019-M, 

A 
  2018   

Reference RG_FLA1 Flathead side-
channel/snye 

2018* 
and 
2019 

    2019               2019-M 2019-A       

1. Mine exposure categories (Low, Moderate, High) are consistent with the lentic area program based on in situ conductivity.   

2. Dates reflect the year when that specific species/life history stage was observed. Values are based on survey results and incidental observations from the VAST survey crew as a part of the Amphibian Occurrence & Distribution Study as well as egg mass and incidental 
observations from the Minnow survey crew as a part of the Lentic Area Supporting Study. 

* no egg mass survey was completed 
^ no larval survey was completed 
^~ no larval or adult surveys were completed 
~ no adult survey was completed 

M = Minnow-only observation 
A = observation confirmed by acoustics only 
eDNA = observed by eDNA only



Amphibian occurrence and distribution in the Elk river watershed, BC 
Teck Coal 

 

 

 
48 

 

 

4.3. Age Structure and Breeding Evidence 

Age structure and breeding evidence patterns for each species were based on observations from 
targeted and incidental results during egg mass, larval, and metamorph surveys. Across all MU’s, the 
proportion of sites with detections for each life stage (egg mass, larvae, and metamorph/subadult/adult) 
were similar for Columbia spotted frog and wood frog, but differed for western toad, long-toed 
salamander, and Pacific chorus frog (Figure 17). Occupancy modelling results in section 4.4 provides 
further explanation for these patterns. The MU with the highest proportion of breeding evidence 
differed by species; however, breeding evidence was lowest in MU1 for Columbia spotted frog and long-
toed salamander, and in MU6 for western toad and wood frog (Figure 18). 

4.3.1.1. Columbia spotted frog 

Metamorph/subadult/adult detections were highest for Columbia spotted frog (49% of sites, n=42 sites), 
while larvae were lowest (28% of sites, n=24 sites; Figure 17). The proportion of sites with breeding 
evidence was highest in MU5 (80% of sites, n=12 sites) and lowest in MU1 (22% of sites, n=2 sites; 
Figure 18).  

4.3.1.2. Western toad 

Metamorph/subadult/adult detections were highest for western toad (42% of sites, n=36 sites), while 
egg masses were lowest (12% of sites, n=10 sites; Figure 17). The proportion of sites with breeding 
evidence was highest in MU4 (68% of sites, n=15 sites) and lowest in MU6 (7% of sites, n=1 site; Figure 
18). 

4.3.1.3. Long-toed salamander 

Larvae detections were highest for long-toed salamander (48% of sites, n=41 sites), while 
metamorph/subadult/adult were lowest (8% of sites, n=7 sites; Figure 17). The proportion of sites with 
breeding evidence was highest in the reference watersheds (78% of sites, n=7 sites) and lowest in MU1 
(44% of sites, n=4 sites; Figure 18). 

4.3.1.4. Wood frog 

Metamorph/subadult/adult detections were highest for wood frog (22% of sites, n=19 sites), while egg 
masses and larvae were both lowest (19% of sites, n=16 sites; Figure 17). The proportion of sites with 
breeding evidence was highest in MU3 (64% of sites, n=7 sites) and not observed in MU6 (Figure 18).   

4.3.1.5. Pacific chorus frog 

Egg masses and metamorph/subadult/adult detections were each found at one site for Pacific chorus 
frog; however, there were no larvae detections (Figure 17). Breeding evidence was found at all sites this 
species occurred at: one site in MU1 and one site in MU5 (Figure 18). 
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Figure 17. The proportion of sites with detections for each amphibian species by life stage in 2018 and 2019. MSA = metamorph/sub-adult/adult, 
AMMA = long-toed salamander, ANBO = western toad, LISY = wood frog, PSRE = Pacific chorus frog, RALU = Columbia spotted frog. 
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Figure 18. The proportion of sites with breeding evidence (egg mass, larvae, metamorph, and/or 
subadult) for each amphibian species in 2018 and 2019 by management unit and reference watershed. 
AMMA = long-toed salamander, ANBO = western toad, LISY = wood frog, PSRE = Pacific chorus frog, 
RALU = Columbia spotted frog. N represents the number of sites surveyed within the respective MU.
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4.4. Species Occurrence - Occupancy Modelling 

4.4.1. Modelling set 1 

Overall, models where detectability incorporated survey visit better predicted species occurrence for all 
species except wood frog (Table 7). Columbia spotted frog occurrence was best predicted by a variety of 
models, with the most explanatory model incorporating survey visit into detectability and the least 
explanatory models incorporating mine-exposure type into occupancy. Western toad was best explained 
by two models, both incorporating survey visit into detectability and one containing mine-exposure type 
incorporated into occupancy; however, the model containing mine-exposure type explained occupancy 
to a lower degree (i.e., low model weight). Models containing wetted area did not explain detection 
probabilities for western toad. Long-toed salamander was best explained by two models, both 
incorporating survey visit into detectability and the top model incorporating mine-exposure type into 
occupancy. Models containing wetted area did not explain detection probabilities for long-toed 
salamander. Wood frog occurrence was best predicted by a variety of models, with the model 
containing no covariates and the model incorporating wetted area into detectability explaining most of 
the variation (56%). Models containing survey visit did not explain detection probabilities for wood frog.  
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Table 7. Model weights from AIC calculation. Values bolded indicate models that best predict occurrence. RALU = Columbia spotted frog, ANBO = 
western toad, AMMA = long-toed salamander, and LISY = wood frog. Ψ = occupancy estimate, p =detection probability, γ = colonization rate, and 
ε = extinction rate. 

Model 
RALU ANBO AMMA LISY 

AIC ΔAIC Weight AIC ΔAIC Weight AIC ΔAIC Weight AIC ΔAIC Weight 
Ψ(.), γ(.), ε(.), p(.) 505.682 1.402 0.182 463.354 10.465 0.004 511.649 57.492 0.000 313.506 0.000 0.292 
Ψ(ME), γ(.), ε(.), 
p(.) 507.621 3.341 0.069 465.353 12.464 0.001 505.649 51.492 0.000 315.182 1.677 0.126 

Ψ(ME), γ(ME), 
ε(.), p(.) 508.897 4.617 0.037 465.310 12.421 0.002 507.467 53.311 0.000 315.743 2.237 0.095 

Ψ(ME), γ(.), 
ε(ME), p(.) 509.342 5.063 0.029 467.033 14.144 0.001 506.551 52.394 0.000 315.902 2.396 0.088 

Ψ(.), γ(.), ε(.), 
p(survey) 504.280 0.000 0.367 452.889 0.000 0.724 459.539 5.382 0.064 322.154 8.648 0.004 

Ψ(ME), γ(.), ε(.), 
p(survey) 506.223 1.943 0.139 454.888 1.999 0.267 454.157 0.000 0.937 323.581 10.076 0.002 

Ψ(.), γ(.), ε(.), 
p(wetted area) 506.372 2.093 0.129 465.221 12.332 0.002 511.883 57.727 0.000 313.696 0.190 0.265 

Ψ(ME), γ(.), ε(.), 
p(wetted area) 508.356 4.076 0.048 467.213 14.324 0.001 506.772 52.616 0.000 315.150 1.644 0.128 
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4.4.1.1. Columbia spotted frog (RALU) 

Occupancy 

The proportion of sites estimated to be occupied (i.e., model averaged occupancy estimate) across all 
sites and survey visits was 0.54 with survey precision (i.e., coefficient of variation) being 15%, which 
meets the required precision standard for the first year of surveys (Table 8). The occupancy estimates at 
reference and mine-exposed sites were similar (0.49 and 0.50, respectively).  

Probability of Change (Colonization and Extinction Estimates) 

The probability of a previously unoccupied site becoming occupied in subsequent years (i.e., 
colonization estimate) was 0.37 across all sites with survey precision (coefficient of variation) being 35%, 
which exceeds the required precision for the first year of surveys (Table 9). The probability of an 
occupied site becoming unoccupied (i.e., extinction estimate) was 0.21 across all sites with survey 
precision (i.e., coefficient of variation) being 43%, which exceeds the required precision for the first year 
of surveys. Colonization and extinction estimates were similar between reference and mine-exposed 
sites.  

Detectability 

The probability of detecting (i.e., model averaged detectability) Columbia spotted frog was 0.60 across 
all sites and years (Table 10). Detectability was relatively consistent across survey visits and ranged from 
0.50-0.68. Metamorph surveys in 2019 had the highest detectability and the second observer 
(representing the double independent observer design) in 2019 egg mass surveys had the lowest. 
Detectability during larval surveys varied widely within the same size of wetted area, with sites 
containing the largest wetted area having both the lowest and highest detection probabilities (Figure 
19). 

 

4.4.1.2. Western toad (ANBO) 

Occupancy 

The proportion of sites estimated to be occupied (i.e., model averaged occupancy estimate) across all 
sites and years was 0.48 with survey precision (i.e., coefficient of variation) being 15%, which meets the 
required precision standard for the first year of surveys (Table 8). The occupancy estimate at reference 
and mine-exposed sites was the same (0.45).  

Probability of Change (Colonization and Extinction Estimates) 

The probability of a previously unoccupied site becoming occupied in subsequent years (i.e., 
colonization estimate) was 0.26 across all sites with survey precision (coefficient of variation) being 42%, 
which exceeds the required precision for the first year of surveys (Table 9). The probability of an 
occupied site becoming unoccupied (i.e., extinction estimate) was 0.21 across all sites with survey 
precision (i.e., coefficient of variation) being 48%, which exceeds the required precision for the first year 
of surveys. Colonization and extinction estimates did not differ between reference and mine-exposed 
sites as mine-exposure type was not important for explaining colonization and extinction for this 
species. 
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Detectability 

The probability of detecting (i.e., model averaged detectability) western toad was 0.50 across all sites 
and years (Table 10). Detectability varied widely across survey visits (0.22-0.76) and was generally 
lowest during egg mass surveys and higher in subsequent surveys in both years, with exception of the 
second metamorph survey in 2019. Detectability during larval surveys was the same regardless of 
wetted area (Figure 19) as this parameter was not found to be important for this species (Table 10). 

 

4.4.1.3. Long-toed salamander (AMMA) 

Occupancy 

The proportion of sites estimated to be occupied (i.e., model averaged occupancy estimate) across all 
sites and years was 0.62 with survey precision (i.e., coefficient of variation) being 18%, which meets the 
required precision standard for the first year of surveys (Table 8). The occupancy estimate at reference 
sites was greater than at mine-exposed sites (0.79 and 0.35, respectively).  

Probability of Change (Colonization and Extinction Estimates) 

The probability of a previously unoccupied site becoming occupied in subsequent years (i.e., 
colonization estimate) was 0.46 across all sites with survey precision (coefficient of variation) being 35%, 
which exceeds the required precision for the first year of surveys (Table 9). The probability of an 
occupied site becoming unoccupied (i.e., extinction estimate) was 0.20 across all sites with survey 
precision (i.e., coefficient of variation) being 55%, which greatly exceeds the required precision for the 
first year of surveys. The high degree of variation indicates extinction estimates should be interpreted 
with extreme caution. Colonization and extinction estimates did not differ between reference and mine-
exposed sites as mine-exposure type was not important for explaining colonization and extinction for 
this species. 

Detectability 

The probability of detecting (i.e., model averaged detectability) long-toed salamander was 0.42 across 
all sites and years (Table 10). Detectability varied widely across survey visits (0.06-0.70) and was highest 
during larval surveys and lowest in metamorph surveys in both years. Detectability during larval surveys 
was the same regardless of wetted area (Figure 19) as this parameter was not found to be important for 
this species (Table 10). 

 

4.4.1.4. Wood frog (LISY) 

Occupancy 

The proportion of sites estimated to be occupied (i.e., model averaged occupancy estimate) across all 
sites and years was 0.26 with survey precision (i.e., coefficient of variation) being 23%, which exceeds 
the required precision standard for the first year of surveys (Table 8). The occupancy estimate at 
reference sites was similar, although slightly higher, than at mine-exposed site (0.24 and 0.21, 
respectively).  

Probability of Change (Colonization and Extinction Estimates) 

The probability of a previously unoccupied site becoming occupied in subsequent years (i.e., 
colonization estimate) was 0.10 across all sites with survey precision (coefficient of variation) being 60%, 
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which greatly exceeds the required precision for the first year of surveys (Table 9). The probability of an 
occupied site becoming unoccupied (i.e., extinction estimate) was 0.07 across all sites with survey 
precision (i.e., coefficient of variation) producing “NA”, likely attributable to poor survey precision 
overall (i.e., an extremely high coefficient of variation). Colonization and extinction estimates were 
similar between reference and mine-exposed sites. The high degree of variation indicates colonization 
and extinction estimates should be interpreted with extreme caution. 

Detectability 

The probability of detecting (i.e., model averaged detectability) wood frog was 0.57 across all sites and 
years (Table 10) and remained constant across survey visit as this parameter was not found to be 
important for this species (Table 10). Detectability during larval surveys generally declined as wetted 
area increased; however, detectability varied widely within the same size of wetted area with sites 
containing the largest wetted area having both the lowest and highest detection probabilities (Figure 
19). 

 

 

Table 8. Model averaged occupancy estimates (EST; ± standard error, SE) overall and by mine-exposure 
type for modelling set 1. Percentage values indicate the coefficient of variation (CV=SE/EST). RALU = 
Columbia spotted frog, ANBO = western toad, AMMA = long-toed salamander, and LISY = wood frog. 

 RALU ANBO AMMA LISY 

Overall 0.54 ± 0.08 (15%) 0.48 ± 0.07 (15%) 0.62 ± 0.11 (18%) 0.26 ± 0.06 (23%) 

Mine-Exposed 0.50 ± 0.08 (16%) 0.45 ± 0.08 (18%) 0.35 ± 0.13 (37%) 0.21 ± 0.06 (29%) 

Reference 0.49 ± 0.08 (16%) 0.45 ± 0.08 (18%) 0.79 ± 0.16 (20%) 0.24 ± 0.07 (29%) 

 



Amphibian occurrence and distribution in the Elk river watershed, BC 
Teck Coal 

 

 

 
56 

 

 

Table 9. Model averaged colonization and extinction estimates (± SE) overall and by mine-exposure type for modelling set 1. Percentage values 
indicate the coefficient of variation (CV=SE/EST). RALU = Columbia spotted frog, ANBO = western toad, AMMA = long-toed salamander, and LISY 
= wood frog. 

  
  

RALU ANBO AMMA LISY 
Colonization Extinction Colonization Extinction Colonization Extinction Colonization Extinction 

Overall  0.37 ± 0.13 
(35%) 

0.21 ± 0.09  
(43%) 

 0.26 ± 0.11 
(42%) 

 0.21 ± 0.10 
(48%) 

 0.46 ± 0.16 
(35%) 

 0.20 ± 0.11 
(55%) 

 0.10 ± 0.06 
(60%) 0.07 ± NA 

Mine-Exposed  0.37 ± 0.17 
(46%) 

 0.20 ± 0.09 
(45%) 

 0.26 ± 0.11 
(42%) 

 0.21 ± 0.10 
(48%) 

 0.46 ± 0.16 
(35%) 

 0.20 ± 0.11 
(55%) 

 0.10 ± 0.06 
(60%) 0.07 ± NA 

Reference   0.37 ± 0.17 
(46%) 

 0.21 ± 0.09 
(43%) 

 0.26 ± 0.11 
(42%) 

 0.21 ± 0.10 
(48%) 

 0.46 ± 0.16 
(35%) 

 0.20 ± 0.11 
(55%) 

 0.11 ± 0.06 
(55%) 

0.09 ± 0.11 
(122%) 

 

 

 

Table 10. Summary table of detection probabilities (± SE) overall and by survey type for 2018 and 2019 surveys (modelling set #1). RALU = 
Columbia spotted frog, ANBO = western toad, AMMA = long-toed salamander, and LISY = wood frog. 

Species Overall 

2018 2019 

Egg Mass 
Survey 

Larval 
Survey  

(9 traps) 

Metamorph 
Survey 

Egg Mass 
Survey 

Observer 1 

Egg Mass 
Survey 

Observer 2 

Larval 
Survey  

(15 traps) 

Metamorph 
Survey 1 

Metamorph 
Survey 2 

RALU 0.60 ± 0.09 0.61 ± 0.08 0.55 ± 0.09 0.53 ± 0.10 0.61 ± 0.07 0.50 ± 0.12 0.62 ± 0.07 0.68 ± 0.10 0.68 ± 0.10 
ANBO 0.50 ± 0.09 0.32 ± 0.09 0.49 ± 0.10 0.76 ± 0.11 0.47 ± 0.09 0.22 ± 0.08 0.55 ± 0.09 0.65 ± 0.09 0.55 ± 0.09 
AMMA 0.42 ± 0.08 0.27 ± 0.09 0.59 ± 0.13 0.06 ± 0.05 0.69 ± 0.08 0.57 ± 0.08 0.70 ± 0.08 0.16 ± 0.06 0.32 ± 0.08 

LISY 0.57 ± 0.06 0.57 ± 0.06 0.57 ± 0.06 0.57 ± 0.06 0.57 ± 0.06 0.57 ± 0.06 0.57 ± 0.06 0.57 ± 0.06 0.57 ± 0.06 
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Figure 19. Detectability by wetted area during the larval survey period for each species separated by 
year as methods differed. 2018 surveys included nine aquatic funnel traps deployed per site while 2019 
surveys had 15 traps deployed. Lower line = lower 95% confidence limit, upper line = upper 95% 
confidence limit, and middle line = detection probability. RALU = Columbia spotted frog, ANBO = 
western toad, AMMA = long-toed salamander, and LISY = wood frog. 
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4.4.2. Modelling set 2 

Implementing the 2019 survey effort resulted in a similar occupancy estimate compared to the 
hypothetical reduced survey effort for all species (Table 11). Survey precision (i.e., coefficient of 
variation) was slightly better for the 2019 survey effort compared to the reduced survey effort for all 
species. 

Detection probabilities were similar between the 2019 survey effort and the hypothetical reduced effort 
for all species (Table 12). Based on the 2019 study effort, there is an 84-96% probability of detecting a 
substantial decline in occupancy (i.e., decline of 50% or more) for Columbia spotted frog, western toad, 
and long-toed salamander; however, the probability of detecting the same degree of decline for wood 
frog is 58% (Table 13). The probability of detecting a decline in a species was similar between the 2019 
effort and the hypothetical reduced effort for all species except Columbia spotted frog (Table 13). The 
2019 effort had a higher chance (94%) of detecting a 50% decline in Columbia spotted frog than the 
reduced effort (89%). 
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Table 11. Model averaged occupancy estimates (± SE) for each species by survey effort type. Two survey 
effort types were analyzed: 2019 survey design and a hypothetical reduced survey design that removed 
the second observer for egg mass surveys, reduced the number of traps to nine for larval surveys, and 
removed the second visit for metamorph surveys. Percentage values indicate the coefficient of variation 
(CV=SE/EST). RALU = Columbia spotted frog, ANBO = western toad, AMMA = long-toed salamander, and 
LISY = wood frog. 

Survey Effort Type RALU ANBO AMMA LISY 

2019 effort 0.62 ± 0.07 
(11%) 

0.53 ± 0.08 (15%) 0.67 ± 0.07 (10%) 0.34 ± 0.07 (21%) 

Reduced effort 0.64 ± 0.08 
(13%) 

0.53 ± 0.09 (17%) 0.67 ± 0.09 (13%) 0.35 ± 0.08 (23%) 

 

Table 12. Summary table of detection probabilities (± SE) for each species by survey effort type 
(modelling set #2). Data used came from 2019 surveys and combined over all survey type (i.e., egg mass, 
larval, and metamorph). RALU = Columbia spotted frog, ANBO = western toad, AMMA = long-toed 
salamander, and LISY = wood frog. 

Survey Effort 
Type RALU ANBO AMMA LISY 

2019 methods 0.63 ± 0.09 0.49 ± 0.09 0.49 ± 0.07 0.63 ± 0.07 

Reduced effort 0.58 ± 0.09 0.54 ± 0.09 0.51 ± 0.08 0.61 ± 0.12 

 

Table 13. Power analysis results demonstrating the probability of detecting a decline in occupancy 
between year 1 and 2 by survey effort type (2019 study design vs the hypothetical reduced survey 
effort). R represents the expected decline in occupancy between years. 

Species Survey Effort 
R 

0.2 0.4 0.5 0.6 0.8 1 

RALU 
2019 methods 28% 80% 94% 99% 100% 100% 
Reduced effort 24% 71% 89% 97% 100% 100% 

ANBO 
2019 methods 20% 64% 84% 96% 100% 100% 
Reduced effort 21% 65% 85% 96% 100% 100% 

AMMA 
2019 methods 30% 83% 96% 100% 100% 100% 
Reduced effort 31% 84% 96% 100% 100% 100% 

LISY 
2019 methods 13% 39% 58% 77% 97% 100% 
Reduced effort 13% 40% 60% 78% 98% 100% 



Amphibian occurrence and distribution in the Elk river watershed, BC 
Teck Coal 

 

 

 
60 

 

 

5. DISCUSSION 

5.1. Occurrence and Distribution of Amphibians 

5.1.1. Overall 

Amphibians were detected in each MU and reference watersheds primarily during core survey types 
(i.e., egg mass, larval, and metamorph surveys). Columbia spotted frog, western toad, long-toed 
salamander, and wood frog were found in all MUs and reference watersheds, with Columbia spotted 
frog and long-toed salamander being the most commonly detected and widespread species. Western 
toad was the next most commonly detected species while wood frog had a much lower occurrence 
compared to Columbia spotted frog, western toad, and long-toed salamander. Pacific chorus frog was 
rare overall, occurring at one site in MU5 and potentially at one site in MU1. Only the adult stage was 
confirmed and an egg mass was suspected. The few detections of this species is likely a reflection of the 
Elk River and reference watersheds being at the edge of its range (BC CDC, 2016d) rather than survey 
methods being unsuitable.   

5.1.2. Geographical Patterns 

There was no distinct pattern for overall occurrence and distribution, with some exceptions. There was 
evidence that amphibians are more sparsely distributed in MU6 as it had the lowest proportion of sites 
with detections for Columbia spotted frog, western toad, and wood frog. Wood frogs are at their 
southwestern limit of their distribution in the study area (BC CDC, 2016c) and likely explains why 
detections were lowest in MU6. The reasons for lower occurrence of Columbia spotted frog and western 
toad in MU6 are less obvious and may be tied to differences in historical land use, habitat types, water 
quality, conservation threats and/or combinations thereof. Higher pH values were noted in MU6 and 
may contribute to the differences in amphibian occurrence observed (Appendix B). Given that MU and 
reference watershed boundaries were not originally designed to represent distinct habitat types but 
rather coincide with regulatory requirements (i.e., permit sampling points), it is unsurprising that there 
are no clear trends between species occurrence and management units.  

Pacific chorus frog had very few detections overall and is likely due to the species being at its extreme 
eastern limit in the Elk River watershed (BC CDC, 2010c). Egg masses suspected to be Pacific chorus frog 
were detected in MU1, however, the egg mass lacked diagnostic features that could confirm identity. 
This observation is outside of its known range and may represent breeding evidence in areas previously 
unrecorded for this species, however this remains unknown. Follow-up acoustic surveys in 2019 were 
able to confirm occurrence in MU5 (i.e., RG_ELMOUTH), but not in MU1 (i.e., RG_LML) as this site was 
converted to mine infrastructure in 2018. 

5.1.3. Patterns Among Mine-Exposure Categories 

Each of the targeted amphibian species were detected at both reference and mine-exposed sites. There 
were a similar proportion of detections at reference and mine-exposed sites for Columbia spotted frog 
and western toad, suggesting that variables other than mine influence (in terms of constituents of 
concern) will be important when considering the occurrence of these species. Reference sites had a 
greater proportion of detections for long-toed salamander; however, this species is within its known 
geographic range throughout the Elk River watershed and patterns may be driven by sample size as 
more reference sites were surveyed than mine-exposed sites. Reference sites also had a greater 
proportion of detections for wood frogs, despite there being a similar number of mine-exposed and 
reference sites within their known range. Mine-exposed sites had a slightly higher proportion of 



Amphibian occurrence and distribution in the Elk river watershed, BC 
Teck Coal 

 

 

 
61 

 

 

detections for Pacific chorus frog; however, this species was rarely detected overall and any occurrence 
pattern would be difficult to discern. The results of this study do not provide conclusive evidence of 
mine influence on amphibian occurrence and further study would be needed to conclude which factors 
(e.g., habitat, adjacent land use, water quality parameters) are explaining amphibian occurrence 
patterns.  

5.1.4. Other Surveys 

Subsequent amphibian studies were completed in the Elk river watershed in support of the Lentic Area 
Supporting Study in 2018 and 2019. Where sampling overlapped, it was determined that overall 
occurrence patterns were similar with a few exceptions. Columbia spotted frog were detected at three 
mine-exposed sites in MU4 (RG_ERIMB, RG_PAIR, and RG_MIWW). Western toad was found at two 
mine-exposed sites in MU3 (RG_GHTWC and RG_TPW) and one mine-exposed site in MU4 (RG_PAIR). 
Wood frog was found at one mine-exposed site in MU5 (RG_ERIMF) and Pacific chorus frog was found at 
one reference site in MU4 (RG_GLML). The overall distribution patterns for spotted frogs, toads and 
wood frogs generally align with the VAST target surveys. The main difference is the observation of 
Pacific chorus frogs at a site and in a MU where VAST did not confirm occurrence in 2018. 

5.2. Age Structure and Breeding Evidence Patterns 

While core surveys detected all life stages for Columbia spotted frog, western toad, wood frog, and long-
toed salamander, there was variation in the number of detections by life stage for western toad and 
long-toed salamander. There was a higher proportion of sites with larvae and 
metamorph/subadult/adult detections compared to egg masses for toad and a much higher proportion 
of egg mass and larvae detections than metamorph/subadult/adult for salamanders. The variation in life 
stage observations is likely a reflection of the survey methods used rather than biological and ecological 
factors influencing age structure of these species. Egg laying occurs at different times in the spring for 
each species, with western toad being the latest to breed (Leonard et al., 1993; Degenhardt et al., 1996). 
The timing of egg mass surveys attempted to overlap with the breeding timing for all species, but may 
have occurred too early for western toad, likely explaining why detections were lowest during this 
survey stage. Visual encounter surveys during the day are ideal for detecting metamorph frogs and 
toads; however, it may not be effective for detecting metamorph long-toed salamanders. This species 
primarily occupies terrestrial habitat (e.g., coarse woody debris, grasses, rocks, etc.; Slater, 1936; Kezer 
and Farner, 1955; Hawkes and Tuttle, 2013) and is nocturnal (British Columbia Salamanderwatch 
Program, 2002). Pitfall traps or conducting visual observation surveys at night and at more terrestrial 
locations near a wetland may increase detectability for metamorphic, sub-adult, and adult salamanders 
(RISC, 1998; McDade and Maguire, 2005); however, this study focused on aquatic dependent 
stages/individuals and metamorph surveys on the edge of the lentic area. 

Breeding evidence varied among MU’s and the reference watersheds differently for each species, with 
patterns similar to the overall occurrence and distribution patterns. There were two exceptions to this. 
First, Columbia spotted frog had higher breeding evidence in MU2 than MU1 despite occurring at a 
higher proportion of sites within MU1 than MU2. Explanations for the difference in breeding evidence 
between these MU’s is not obvious and may be tied to habitat differences such as historical land use, 
habitat types, water quality, conservation threats and/or combinations thereof that was out of the 
scope of this study. Second, wood frog had no breeding evidence in MU6 despite observations of adults. 
This may be explained by MU6 constituting the southwestern limit of wood frog range (BC CDC, 2016c), 
where the distribution of individuals and populations are likely patchy.  
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5.3. Species Occurrence - Occupancy Modelling 

Overall, long-toed salamander was the most likely to occur at sites surveyed within the Elk River and 
reference watershed (62% likelihood) and wood frog were the least likely (26% likely). The likelihood of 
Columbia spotted frog and western toad occurring at the surveyed sites was similar (54% and 48% likely, 
respectively). Pacific chorus frog were excluded from occupancy modelling due to their rarity within the 
Elk River and reference watersheds. It is not surprising that wood frog had a low probability of occurring 
in the Elk River watershed, given it is at the edge of its range; however, other environmental factors, 
such as those mentioned above, could be influencing occurrence.  

Adequate survey precision (i.e., measurement of error) is needed to effectively monitor changes in 
occupancy over time (Legge et al., 2018). The required survey precision standard for monitoring 
occupancy (CV ≤ 20%) was met for Columbia spotted frog, western toad, and long-toed salamander; 
however, the precision standard was not met for wood frog although it only exceeded the standard by a 
small margin (CV = 23%). Additionally, survey precision was similar or slightly improved using the 2019 
effort results compared to the hypothetical reduced effort results. This suggests that survey precision 
was suitable for Columbia spotted frog, western toad, and long-toed salamander, but not wood frog 
regardless of effort spent at a site. Survey precision could be improved by surveying more sites and/or 
incorporating more covariates (site and landscape-level variables) (Boulanger, 2012). These may include 
habitat type, connectivity and barriers to movement, presence of fish, presence and abundance of other 
amphibian species, and weather (Boulanger, 2012). 

There was little to no difference in occupancy estimates between reference and mine-exposed sites for 
Columbia spotted frog, western toad, and wood frog; however, reference sites had higher estimates for 
long-toed salamander. While this study notes a potential link between mine-exposure and occupancy 
for long-toed salamander, it cannot conclude if mine effects are influencing occupancy for this species. 
The mine-exposed category encompassed a variety of site types that varied by habitat features and 
water quality recordings. As such, further evaluation that incorporates other variables into occupancy, 
including habitat features and water quality, would need to be done for all species before any 
conclusion can be made about mine effects on overall amphibian occurrence.  

The probability of an unoccupied site becoming occupied (i.e., colonization estimate) ranged from 10-
46%, with long-toed salamander having the highest probability and wood frog the lowest. The 
probability of an occupied site becoming unoccupied (i.e., extinction estimate) ranged from 7-21%, with 
Columbia spotted frog and western toad having the highest probability and wood frog the lowest. There 
were little to no difference in colonization and extinction estimates between reference and mine-
exposed sites for all species. However, the precision of these estimates greatly exceeded the survey 
precision standard (i.e., required CV is ≤ 20%) likely due to survey effort differing between years and the 
short duration of the study (i.e., two years). More years of data are required to get accurate estimates of 
colonization and extinction. As such, these estimates should be interpreted with caution.  

The probability of detecting each of the four species was similar; however, detectability varied between 
survey types depending on the species. Similar to the patterns observed in the proportion of detections 
by life stage, Columbia spotted frog and wood frog were equally likely to be detected regardless of 
survey type, whereas the probability of western toad and long-toed salamander being detected 
depended on the survey type (and likely survey methods). Detectability was generally lowest during egg 
mass surveys and highest during metamorph surveys for western toad, while detectability was lowest 
during metamorph surveys and highest during larval surveys for long-toed salamander. Explanations for 
these differences in detectability by survey type are similar to those aforementioned and include timing 
of surveys and certain life stages requiring different survey methods.   
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Detectability patterns during larval surveys generally held true regardless of the size of a site’s wetted 
area for Columbia spotted frog, western toad, and long-toed salamander. There was a general trend for 
detectability of wood frog to increase as wetted area decreased; however, there was a large amount of 
variation. This suggests that the size of wetted area may be influencing the detectability of wood frog, 
but additional variables are also important which may include other site features (e.g., shoreline 
vegetation), observer, and the number of aquatic funnel traps/wetted area. 

The probability of occupancy and detectability were similar between the full survey effort and the 
hypothetical reduced survey effort for all species. The full survey effort had a slightly higher probability 
of detecting a substantial decline (50% decline) for Columbia spotted frog suggesting that the double 
independent observer method for egg mass surveys, 15 aquatic funnel traps for larval surveys, and/or 
two metamorph surveys is ideal for detecting this species. The hypothetical reduced survey effort had 
marginally higher or equal probabilities of detecting a substantial decline for western toad, long-toed 
salamander, and wood frog indicating fewer survey visits and aquatic funnel traps are still suitable for 
detecting these species. The marginal differences between the two survey efforts further supports that 
the number of survey visits is not as effective as increasing or having a high number of survey sites for 
obtaining accurate results (i.e., suitable survey precision). 

5.4. Other Factors 

There are a variety of environmental factors in addition to mining that may influence amphibian 
occurrence and distribution within the Elk River watershed, and it is likely a combination of these factors 
that are influencing species and life stage occurrence patterns. Assessment of explanatory variables was 
out of the scope of this study, but is important to note. Habitat quality and connectivity (terrestrial and 
aquatic) is important for survival, reproductive success, and movement between over-wintering, 
breeding, and summer foraging habitats (Kleeberger and Werner, 1983; Pilliod et al., 2002; Vasconcelos 
and Calhoun, 2004), particularly for the target amphibian species in the study area that use both aquatic 
and terrestrial habitats to varying extents. Adjacent land uses including forestry, cattle ranching, 
agriculture, and residential development could disrupt this movement and/or affect survival and 
reproductive success (Gray and Smith, 2005; Patrick et al., 2006). Forestry practices involving 
clearcutting can influence dispersal of juvenile amphibians, particularly for wood frogs (Patrick et al., 
2006). Cattle can reduce water quality and graze shoreline vegetation, which may impact post-
metamorphic body condition in some amphibian species (Burton et al., 2009). Agricultural land use may 
alter the hydroperiod of nearby wetlands, which can limit growth rates of larval and metamorphic 
amphibians (Gray and Smith, 2005). Residential areas and development can compromise amphibian 
habitat through building and road construction, site clearing, stormwater management, and lighting 
(Calhoun et al., 2005).  

Infectious diseases, such as chytridiomycosis, have been previously implicated in declines and 
extinctions of amphibians worldwide (Rachowicz et al., 2006). Caused by the pathogen 
Batrachochytrium dendrobatidis (Bd), chytridiomycosis infects the superficial keratin-containing skin 
layers, disrupting skin thickness, causing sloughing and ultimately, impacting osmotic regulation of 
individuals (Voyles et al., 2009). The waterborne fungus, Bd, has been determined to be geographically 
widespread in western Canada and throughout BC and is known to infect Columbia spotted frog, 
western toad and wood frog (d’Aoust-Messier et al., 2015; Richardson et al., 2014; Russel et al., 2010, 
Slough 2009). Although Bd is responsible for the global decline of numerous amphibian species 
(Kilpatrick et al., 2010), the role it may have in influencing the current distribution of target amphibian 
species is currently unknown. This study did not note any signs of this disease on metamorph, subadult, 
and adult amphibians within the Elk River and reference watersheds. 
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At a much broader scale, climate changes may have direct and indirect effects on amphibians at an 
individual, population, and community level (Blaustein et al., 2010) and could be contributing to the 
reported global population declines (Blaustein & Wake 1995). Increased temperatures and reduced 
precipitation can cause a shift in geographic and elevational distribution (Parmesan, 2006; Blaustein et 
al., 2010) and in natural history events including periods of hibernation, the timing of breeding, and 
foraging via prey availability (Beebee, 1995; Donnelly and Crump, 1998; Corn, 2003; Blaustein et al., 
2010). Additionally, higher amounts of ultraviolet B radiation may suppress development and 
metamorphosis (Croteau et al., 2008). These shifts and the resulting developmental delays would have 
negative consequences for the reproductive success and survival of individuals (Ovaska, 1997). Another 
potential effect of climate change is that higher temperatures can increase the spread of infectious 
disease (Cunningham et al., 1996), which may include chytridiomycosis as described above. It is not 
known if climate change is affecting amphibians in the Elk River watershed or Rocky Mountain Trench; 
however, the data collected from this study can provide a baseline for monitoring changes in amphibian 
populations within this area.  

6. CONCLUSIONS 

We draw the following conclusions based on this two-year inventory project: 

• Columbia spotted frog, western toad, and long-toed salamander were commonly detected and 
widespread throughout the Elk River watershed; 

• Wood frog was also detected; however, they occurred most often in the northern portion of the 
Elk River watershed, reflecting the western edge of its distribution; 

• Pacific chorus frog was rare in the Elk Valley and definitively confirmed in one location reflecting 
the eastern edge of its distribution; 

• The probability of Columbia spotted frog, western toad and wood frog occupying survey sites 
were generally equal regardless of mine-exposure type; however, it is inconclusive if mine 
activities have an influence on amphibian occupancy and additional covariates incorporated into 
occupancy models would be required to further understand this; 

• Columbia spotted frog and western toad were most likely to be detected during metamorph 
surveys in mid-summer; 

• Long-toed salamander were most likely to be detected during larval surveys; 
• Wood frog were equally likely to be detected during each survey type; 
• Detectability was not influenced by the size of wetted area for Columbia spotted frog, western 

toad, and long-toed salamander but wetted area likely affects the detection of wood frog. 

7. RECOMMENDATIONS 

7.1. General recommendations 

This study characterized the occurrence and distribution of amphibians over a two-year period in the Elk 
River and reference watersheds. Detections made during this study were used to estimate overall 
occupancy and detectability to inform long-term monitoring of amphibians within the Elk River 
watershed. Based on the results of this study, the following recommendations are provided: 
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Species:  

• To monitor potential mine influence on amphibian occupancy as a result of impacts to 
aquatic and terrestrial habitat, survey efforts should focus on species that were common 
and widespread in the Elk River watershed and had a suitable survey precision: Columbia 
spotted frog, western toad, and long-toed salamander. 

• Record incidental observations of wood frog and Pacific chorus frog to note potential 
changes in occupancy for these species and investigate if there are substantial declines. 

Sites:  

• Future surveys and monitoring should focus on sites within the Elk River watershed that are 
are not likely to dry up, be rendered ineffective by mining activity, or are actively salvaged. 
Of the sites surveyed in 2019, 42 meet these criteria (Table 14). Monitoring plans should 
consider changes to operations that may influence sampling locations.  

Survey Type: 

• Future surveys and monitoring efforts should focus on larval and metamorph surveys for 
Columbia spotted frog and western toad and egg mass and larval surveys for long-toed 
salamander as these survey types had the highest detection probabilities for these species.  

Survey Visits: 

• To accurately detect changes in amphibian occupancy over time, three survey visits are 
required to maintain survey precision (standard error <10% and CV <20%) for Columbia 
spotted frog, western toad, and long-toed salamander when surveying 42 sites. This is based 
on detection probabilities from the aforementioned survey types with the highest 
probabilities for each species. 

 

7.2. Further study 

Detections made during this study were used to estimate overall occupancy and detectability; however, 
this study did not evaluate the specific variables, including mine effects, that may influence occupancy. 
Comparisons were made between reference and mine-exposed sites, with mine-exposure being sites 
downstream of mines or those potentially influenced by mine activities. The mine-exposed category 
encompassed a variety of site types including lentic areas on mine sites and those in intact forest as well 
as a wide range of specific conductance values (254-2559 μS/cm). As such, this category covers a broad 
range of mine influence and further analysis would be needed to identify if and what components of 
mine activities (e.g., water quality, habitat modification, herptile salvage, noise, etc.) are influencing 
amphibian occupancy.  

To further understand amphibian populations and persistence in the Elk River watershed, subsequent 
data analysis is necessary to identify the environmental factors affecting occupancy and subsequent 
years of monitoring is required to accurately detect changes in occupancy as a potential result of mining 
activities. Data from this study could be used to determine what variables influence amphibian 
occupancy, including mine related variables, and if mine activities are influencing occupancy in the long-
term. As such, the following recommendations are provided: 
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1. Data Analysis: Determine what variables influence amphibian occupancy in the Elk River 
watershed.  

a. Complete occupancy modelling incorporating the following site and landscape covariates 
(may have to be measured if there is no existing data) into occupancy estimates.  

• Habitat quality:  
o Connectivity between aquatic and terrestrial habitat  
o Adjacent land use (e.g., mine works, agriculture, forestry, residential) 
o Presence of fish 
o Presence of shallow margins 
o Shoreline vegetation amount and type  
o Submergent and emergent vegetation amount and type  
o Substrate type 

• Water quality parameters: use raw values rather than categories 
• Elevation 
• Anthropogenic noise (e.g., traffic, mine operations) 

b. Complexity of models is limited by sample size (i.e., number of sites; Boulanger, 2012). As 
such it is recommended to combine habitat variables into one numeric variable. To do this, 
it is recommended to complete habitat suitability modelling to create numeric indices 
representing habitat quality to incorporate into occupancy modelling.   

c. Data from this study (2018 and 2019 datasets) can be used to determine what variables 
influence occupancy for the following species: Columbia spotted frog, western toad, and 
long-toed salamander.  

d. Accuracy of results (i.e., standard error and CV) should be re-evaluated upon completion of 
the occupancy modelling. If accuracy did not meet the criteria for management (i.e., 
standard error >10% and CV >20%; Boulanger, 2012), then further surveys may be required 
to accurately answer the research question.  

2. Long-term Monitoring: If results of the data analysis reveal that mine related variables are found 
to influence occupancy, then long-term monitoring should be completed to determine if mine 
activities are influencing amphibian occupancy over time.  

a. Given the high degree of error in occupancy and extinction estimates (i.e., the probability 
of change in occupancy) from this study, more than two years of data will be required to 
accurately assess and detect changes in occupancy as a result of mine activities.  

i. It is recommended to complete amphibian surveys and occupancy modelling 
annually for a minimum of five years and if there is consistency in occupancy, 
re-assess the frequency of monitoring. If there is variation, then continue to 
monitor annually for another five years. Generally, long-term annual monitoring 
is required to detect declines in occupancy (using colonization and extinction 

estimates) and understand if the declines are due to mine influence (Pechmann 
et al., 1991; Green, 1997; Buckley et al., 2014; Dodd, 2016).  

b. Amphibian surveys should always be completed during the breeding period after the 
occurrence of mine related habitat modifications (i.e., any alterations made to the lentic 
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area, which may include vegetation removal, diversion of inlets/outlets, road construction, 
etc.). 

c. Annual simulation modeling of data should be done to refine the sampling design (i.e., 
number of sites and survey visits) for subsequent surveys. 

 
Table 14. Sites recommended for the long-term monitoring of amphibians in the Elk River watershed 

Management Unit Mine Exposure Area ID 

MU1 

Reference 
RG_ECWRR 

RG_LPBEC 

Mine-exposed 

FO29B 

RG_HE27 

RG_SFRR 

RG_FOFR2W 

MU2 

Reference 
RG_FO15 

RG_FO15B 

Mine-exposed 
RG_USFRW 

RG_LSFRW 

MU3 

Reference 

RG_WWER 

RG_GARD 

GRSYPD 

RG_REFF 

Mine-exposed 

RG_LERP 

RG_EROU 

RG_GHWTC 

RG_TPW 

THPD 

MU4 Reference 

RG_GLMS 

GRWETB 

LCHOC 
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RG_ALE1 

ALEXFSR 

RG_LCHOB 

Mine-exposed 

RG_ELWDGC 

RG_MI16 

RG_MIWW 

RG_SMCIM 

RG_OTTO 

RG_GO13 

RG_MCIMCC 

RG_MCWA 

MU5 

Reference 

RG_LFSRW 

RG_LFSRIM 

RG_HART 

RG_ISLAND 

Mine-exposed 

RG_ERWSF 

RG_ERST 

RG_ELMOUTH 

RG_ERIMF 

RG_DOMRS 
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8. LIMITATIONS AND CLOSURE 

The Client and all readers of this report are hereby advised of the following: 

• The work performed in this report was carried out in accordance with the terms and conditions 
specified in our signed Project Work Agreement (PWA) and/or Authorization to Proceed with 
the Client. The conclusions presented herein are based solely upon the scope of services and 
time and budgetary limitations described in this report and/or the PWA. Since site conditions 
may change over time, the report is intended for immediate use only. 

• This report is intended to provide information to the Client to assist it in making business 
decisions. VAST is not a party to the various considerations underlying the business decisions 
and does not make recommendations regarding such. In providing this report, VAST accepts no 
liability or responsibility in respect of the site described in this report or for any business 
decisions relating to the site, including decisions in respect of the purchase, sale or investment 
in the site. 

• The information presented in this report was acquired, compiled and interpreted exclusively for 
the Client for the purposes described in this report. VAST Resource Solutions does not accept 
any responsibility for the use of this report, in whole or in part, for any purpose other than 
intended or to any third-party for use whatsoever. 

• Services provided by VAST Resource Solutions for this report have been conducted in a manner 
consistent with the level of skill, care and competence ordinarily exercised by members of the 
profession currently practicing under similar conditions and like circumstances in the same 
jurisdiction in which the services were provided. Professional judgment has been applied to 
developing the conclusions in this report. No warranties, expressed or implied, are made as to 
the professional services provided under the terms of the PWA and included in this report. 

• The report is based on and limited by circumstances and conditions referred to throughout the 
report and on information available at the time of the site investigation. The conclusions of this 
report are based in part on information provided by others. Unless specifically indicated in this 
report, VAST has not independently verified the accuracy or completeness of the information 
provided by third-party sources. The accuracy of this report is therefore subject to any errors or 
omissions in the information provided. 

• VAST is not responsible for the documentation of environmental conditions at the site that were 
not apparent from readily available sources. Future assessments may reveal conditions not 
apparent at the time of this report. 

• The findings, conclusions and recommendations presented by VAST in this report reflect VAST's 
best judgment based on the site conditions at the time of the site inspection on the date(s) set 
out in this report and on information available at the time of preparation of this report. The 
findings cannot be extended to previous or future site conditions or to portions of the Site which 
were unavailable for direct observation. 

• The conclusions and recommendations in this report do not relieve the Client, their agents or 
representatives of the responsibility to comply with applicable acts, regulations, bylaws and/or 
decisions of any authorities that have jurisdiction under an enactment. 

• This report must be read and interpreted as a whole, as sections taken out of context may be 
misleading. 
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• If discrepancies occur between any preliminary (draft) version and the final, signed version of 
this report, it is the final, signed version that takes precedence. Digital copies of this report may 
be available upon request. If discrepancies occur between the paper version and the digital 
copy, the final, signed paper version takes precedence. 

• Nothing in this report is intended to constitute or provide a legal opinion. 

• The author reserves the right to amend this report if additional information becomes available. 
 

The information presented herein represents the best judgment of the assessors based on the conditions 
observed on 27 November 2020, and current environmental standards. 

 

VAST Resource Solutions trusts that this report satisfies your present requirements. Should you have any 
comments, please contact us at your convenience. 

      

         
Nicole Besler, MSc, RPBio Member ID: 3148      

Intermediate Wildlife Biologist       

VAST Resource Solutions Inc.       

Nicole.Besler@vastresource.com      

 

mailto:Nicole.Besler@vastresource.com
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10. APPENDICES 

APPENDIX A: MAPS SHOWING SITE LOCATIONS AND OVERALL AMPHIBIAN OCCURRENCE WITHIN EACH TECK 
MANAGEMENT UNIT IN 2018 AND 2019. 
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APPENDIX B: SUPPLEMENTAL SURVEY METHODS AND RESULTS. 

Environmental DNA (eDNA) 

Methods 

Environmental DNA (eDNA) is a relatively new method that relies on the detection of genetic material in 
aquatic ecosystems using laboratory analysis of water samples to detect DNA from target taxa (Bohman 
et al. 2014; Fecetola et al. 2008). It is a valuable approach because it is a non-invasive method (i.e., a water 
sample) that can be used to determine presence/not detected status without having to visually confirm 
species occurrence. This technique can be completed by someone trained in the methodology; however, 
the technique can only determine species presence/not detected. Other limitations of this technique 
include DNA degradation, the potential for false positive and false negative results, contamination of 
samples, and access to reference DNA databases (see Thomsen and Willerslev 2015). 

An eDNA pilot study was initiated in 2018 to evaluate if this technique could be used as a reliable predictor 
of occurrence when compared with the field survey results described above. The pilot study focused on 
two species for which DNA primers (assays) have been developed for the region: Columbia spotted frog 
and western toad. A sub-set of survey sites (17 for western toad and 18 for Columbia spotted frog) were 
selected based on the following criteria: 

• survey sites where amphibians were detected during all egg, larval and sub/adult surveys; 
• survey sites where amphibians were not detected during egg, larval or sub/adult surveys; and, 
• survey sites where amphibians were detected during at least one of the three surveys. 

eDNA methods involved the collection of water samples from survey sites following clean field procedures 
(following Hobbs et al. 2017). Sampling, filtrating, and desiccation of samples occurred on August 1 and 
2, 2018. Replicate samples were collected (n = 3) from the sub-set of lentic habitats with each sample 
taken from approximately 10m apart. The pilot project was limited to a subset of sites; the decision was 
made in the field to increase overall sample size so that one additional site could be included: FO29. 
Because sampling supplies were limited, this mean that only two samples were collected at this site. 

If a Columbia spotted frog or Western toad was observed during water sampling for the pilot project, 
samples were collected immediately adjacent to where frogs/toads were observed. If frogs/toads could 
be captured, individuals were placed directly into the sample jar. These samples acted as positive controls. 
Where it was possible to collect in the field, only one of the three replicate samples were collected as a 
positive control. Conversely, distilled water was used as a negative control. For Columbia spotted frog, 
eDNA correctly identified the negative control (i.e. distilled water) 100% of the time, however, eDNA did 
not identify the positive control at the one site tested. For western toad, eDNA results were consistent 
with both the positive controls (n = 2 sites) and the negative controls (i.e. distilled water) 100% of the time 
in each case. 

Careful sterilization and disinfection protocols were followed in the field and in the laboratory. Samples 
were concentrated using filtration with a peristaltic pump through a cellulose filter. A sample of distilled 
water was filtered and preserved midway through sampling to serve as a control. Once filtration was 
complete, the filter paper (with DNA fragments trapped) were dehydrated using desiccant beads. Samples 
were then taken to Dr. Caren Helbing’s laboratory at the University of Victoria, Victoria, BC where DNA 
extraction and PCR (polymerase chain reaction) analysis was completed. 
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Results 

Columbia spotted frog 

eDNA results were consistent with those of the 2018 targeted surveys for Columbia spotted frog 72.2% of 
the time (n = 13 sites; Appendix B-1). At six of these sites, spotted frogs were not detected during field 
surveys and eDNA confirmed those results. eDNA also confirmed the presence of spotted frogs at another 
six sites where it was detected during field surveys.  

Conversely, eDNA did not confirm the results of 2018 targeted surveys 27.7% of the time (n = 5 sites; 
Appendix B-1). At one site, eDNA confirmed detection of spotted frogs when it had not been detected 
during field surveys. At another four sites, eDNA did not confirm detection of spotted frogs when they 
had been detected during field surveys.  

For sites where eDNA results conflicted with those of the field surveys (n = 5 sites), Type II errors (false 
negatives) were committed. This means Columbia spotted frogs were incorrectly identified as being 
absent when they were in fact present, 80% of the time (i.e., 4 of the 5 sites). 

 

Appendix B-1. Summary results of targeted egg mass, larvae, metamorph alongside eDNA survey results 
for Columbia spotted frog at 18 sites in 2018. Conflicting results are highlighted in dark grey. N = Columbia 
spotted frog was not detected; Y = Columbia spotted frog detected. 

MU Site name Egg 
Survey 

Larvae 
Survey 

Metamorph 
Survey eDNA Comments 

4 RG_MCIMCC N N N N   

4 RG_ERSCMC N N N N   

5 RG_STPD N N N N   

4 RG_TRIPLEA N N N N   

6 RG_LILSUZ N N N N   

4 RG_ALEXFSR N N N N   

5 RG_GEPO Y N Y Y   

5 RG_ERST Y Y Y Y   

5 RG_LFSRIM Y - N Y 
1/3 viable eDNA samples 
detected Columbia 
spotted frog 

6 RG_PERCHE
DA Y N Y Y  

3 RG_GHWTC N Y N Y   

1 RG_SFRR N Y N Y   
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MU Site name Egg 
Survey 

Larvae 
Survey 

Metamorph 
Survey eDNA Comments 

1 RG_FO29B N N N Y 

1/3 samples were 
collected immediately 
adjacent to an adult 
Columbia spotted frog; 
therefore, this species 
was missed during 
previous 3 surveys 

5 RG_DOMRS N N N Y 

positive detection with 
eDNA only; NOTE: 
Minnow collected 
Columbia spotted frog 
eggs in 2018 

4 RG_MI16 Y Y Y N 

eDNA did not detect 
Columbia spotted frog 
when it was confirmed 
previously 

4 RG_GLML N N Y N 

eDNA did not detect 
Columbia spotted frog 
when it was confirmed 
previously 

4 RG_OTTO Y N Y N 

eDNA did not detect 
Columbia spotted frog 
when it was confirmed 
previously 

4 RG_GO13 Y N N N 

eDNA did not detect 
Columbia spotted frog 
when it was confirmed 
previously 

n/a 

POSITIVE 
CONTROL 
(COLLECTED 
AT FO15) 

- - - N 

Test for EFROG also 
negative meaning that no 
frog DNA was detected in 
the sample. 

n/a NEGATIVE 
CONTROL - - - N Control - distilled water 

 

Western toad 
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eDNA results were consistent with those of the 2018 targeted surveys for western toad 58.8% of the time 
(n = 10 sites; Appendix B-2). That is, toads were not detected at 10 sites during field surveys and eDNA 
confirmed those results. Conversely, eDNA results were not consistent with the results of targeted surveys 
41.2% of the time (n = 7 sites; Appendix B-2). In these sites, toads were detected during field surveys, 
however, eDNA did not confirm those results.  

For sites where eDNA results conflict with those of the field surveys (n = 7 sites), Type II errors (false 
negatives) were committed. This means that Western toad were incorrectly noted as being absent, when 
they were present at all seven sites (i.e., 100% of the time).  

 

Appendix B-2. Summary results of egg mass, larvae, metamorph and eDNA surveys for western toad at 
17 sites. Results shown are based on 2018 surveys only. Conflicting results are highlighted in dark grey. N 
= western toads were not detected; Y = western toads detected. 

MU Site name Egg 
Survey 

Larvae 
Survey 

Metamorph 
Survey eDNA Comments 

6 RG_LILSUZ N N N N   

1 RG_FO29B N N N N   

4 RG_OTTO N N N N   

4 RG_GO13 N N N N   

3 RG_GHWTC N N N N NOTE: Minnow collected 
western toad eggs in 2018 

5 RG_STPD N N N N   

5 RG_GEPO N N N N   

4 RG_TRIPLEA N N N N   

6 

RG_PERCHEDA N N N N 

2/3 viable eDNA samples; 
unknown reason why 
third sample was not 
viable. 

5 

RG_LFSRIM N - N N 

1/3 viable eDNA samples; 
unknown reason why two 
of the samples were not 
viable. 

5 
RG_ERST N N Y N 

eDNA did not detect 
western toad when it was 
confirmed previously 
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MU Site name Egg 
Survey 

Larvae 
Survey 

Metamorph 
Survey eDNA Comments 

4 

RG_MCIMCC N Y Y N 

eDNA did not detect 
western toad when it was 
confirmed previously 
during larvae and 
metamorph surveys 

4 
RG_MI16 N Y Y N 

eDNA did not detect 
western toad when it was 
confirmed previously 

4 
RG_GLML N Y Y N 

eDNA did not detect 
western toad when it was 
confirmed previously 

1 
RG_SFRR N Y N N 

eDNA did not detect 
western toad when it was 
confirmed previously 

2 
RG_FO15 N N Y N 

eDNA did not detect 
western toad when it was 
confirmed previously 

5 

RG_DOMRS N N Y N 

eDNA did not detect 
western toad when adult 
was detected during egg 
mass survey 

4 

POSITIVE 
CONTROL 
(COLLECTED AT 
ERSCMC) 

N N Y Y 

1 adult western toad was 
placed directly into survey 
bottle for 1/3 samples– 
this sample tested 
positive for western toad; 
remaining 2/3 samples 
collected at the site, of 
which both tested 
negative for western toad. 

4 

POSITIVE 
CONTROL 
(COLLECTED AT 
ALEXFSR) 

N Y Y Y 

Many western toad 
tadpoles were observed 
during sample collection. 
2 western toad tadpoles 
were placed directly into 
survey bottle for 1/3 
samples; remaining 2/3 
samples collected at the 
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MU Site name Egg 
Survey 

Larvae 
Survey 

Metamorph 
Survey eDNA Comments 

site, of which one tested 
positive for western frog 

n/a NEGATIVE 
CONTROL - - - N Distilled water  

 

Generally, eDNA sampling supported the results of the 2018 core surveys; however, consistency of eDNA 
results with core surveys varied between species. For Columbia spotted frog, eDNA results were 
consistent with core surveys 72.2% of the time, whereas for western toad, eDNA results were less 
consistent at 58.8% of the time. Although eDNA can be a cost-effective option to increase overall survey 
effort, the limitation shown in this study is that eDNA can falsely conclude species to be absent when in 
fact it is present (i.e. Type II errors). eDNA can be very effective in sampling species that occur in lotic 
environments (Ficetola et al., 2008); however, the results of this pilot study suggest that the application 
of this survey type in lentic systems needs to be carefully considered. Suggest that eDNA methods may 
need some modification to improve efficacy in lentic areas 

 

Acoustic Monitoring 

Methods 

Pacific chorus frog is found in the southern third of BC and extends eastward into the East Kootenay (BC 
CDC 2016d). It is unknown if/how Pacific chorus frog distribution extends beyond Cranbrook into the Elk 
River watershed. In 2018, Pacific chorus frog was suspected at RG_LML and RG_EROU based on egg 
masses, but occurrence could not be confirmed based on visual or aural identification. Based on these 
potential occurrences, acoustic detectors (Song Meter SM4, Wildlife Acoustics Inc.) were deployed in 
spring 2019 to increase the detectability of Pacific chorus frogs. This species has loud calls during the 
breeding season that can be detected acoustically. 

Once deployed, acoustic detectors are cost effective because they continually record data (depending on 
recording schedule) without the physical presence of a surveyor. Detectors allow many sites to be 
sampled at the same time and free up observers to undertake different tasks (Willson, 2013). Limitations 
of this technique involve the cost of the initial purchase and that this equipment can be the target of theft 
or vandalism. Technological malfunctions, disruption by wildlife (i.e., rubbing/knocking against the unit), 
and long post-processing times, depending on the volume of data, are additional limitations to this 
method. 

Detectors were deployed at a subset of sites throughout the Elk river and reference watersheds that met 
the following criteria: 

• in mine-exposure and reference sites within each MU and the Flathead reference watershed; 
• where amphibians were detected in 2018 (therefore of suitable habitat quality to support 

amphibians); and, 
• at target sites where Pacific chorus frog egg masses were suspected in 2018. 
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In 2019, one acoustic detector was deployed at the perimeter of 26 lentic areas. Detectors were affixed 
to metal 3 m t-posts using plastic cable ties. Each detector contained two 32GB SD cards to record acoustic 
data. Detectors were programmed to record sound continuously from one hour before sunset to one hour 
after sunrise. 

 

Results 

All but two detectors recorded data and the number of nights with recording data varied from 1-37 nights 
(Appendix B-3). There were recorder malfunctions at two of the sites (i.e., RG_ALE1 and RG_USHAPE) due 
to unknown reasons, but could include microphone and/or battery malfunction (possibly due to ambient 
temperatures; Wildlife Acoustics, personal communication, Dec. 2019). Variation in the number of 
recording nights among sites may represent differences in bird and amphibian activity (i.e., high wildlife 
activity correlating with more nights of data) or may be due to the aforementioned microphone and 
battery malfunction. 

Amphibians were acoustically detected at 16 of the 24 sites that had functioning detectors. Four species 
were detected acoustically and included Columbia spotted frog, western toad, wood frog, and Pacific 
chorus frog. Pacific chorus frog was acoustically detected at one site, RG_ELMOUTH, where it was also 
observed during targeted surveys (i.e., egg mass and metamorph/subadult/adult surveys). Of the 16 sites 
with acoustic detection of amphibians, 13 sites had detections of the same species during targeted 
surveys. Three sites: RG_FO15, RG_FL17, and RG_FLA1 detected western toad, whereas targeted surveys 
did not record this species at these locations.  

In general, acoustics did not contribute to detecting amphibians at additional sites or species that were 
not detected during core surveys and were not consistently reliable (i.e., recorder malfunction, variation 
in number of recording nights). Acoustic monitoring may be a useful method to use in addition to the core 
survey types to improve detection of toads during the breeding period as they are deployed over a longer 
timeframe. 

 

Appendix B-3. Summary of reference and mine-exposed lentic areas where acoustic detectors were 
deployed, dates of deployment, and the total number of nights with recording data. 

Management 
Unit 

Mine- 
Exposure 

Type 
Lentic Area ID Date 

Deployed 
# of Nights 
with Data 

Amphibian 
Species 

Detected 
Acoustically

** 

Calling 
Amphibian 

Species 
Detected 

During 2019 
Targeted 

Surveys** 

1 
Moderate 

RG_FO29B May 07 23 RALU RALU 

RG_SFRR May 08 5 LISY RALU, ANBO, 
LISY, PSRE 

High RG_FOFR2W May 14 16 ANBO ANBO 
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Management 
Unit 

Mine- 
Exposure 

Type 
Lentic Area ID Date 

Deployed 
# of Nights 
with Data 

Amphibian 
Species 

Detected 
Acoustically

** 

Calling 
Amphibian 

Species 
Detected 

During 2019 
Targeted 

Surveys** 

Reference RG_ECWRR May 07 2 None None 

2 Reference RG_FO15 May 07 1 RALU, ANBO, 
LISY 

RALU, LISY 

3 

Moderate 
RG_GHWTC May 13 17 LISY RALU, LISY 

RG_EROU May 01 29 LISY RALU, LISY 

Reference 

RG_GARD May 09 3 LISY RALU, ANBO, 
LISY 

RG_WWER May 09 15 LISY RALU, ANBO, 
LISY 

4 

Moderate 

RG_SMCIM* May 24 10 LISY RALU, ANBO, 
LISY 

RG_MIWW May 06 14 None ANBO 

RG_OTTO May 09 3 None RALU, ANBO 

High RG_GO13 May 01 9 None RALU 

Reference 

RG_ALE1 May 01 no acoustic 
files - RALU, ANBO, 

LISY 

RG_GLMS May 06 24 LISY RALU, ANBO, 
LISY 

RG_LCHOB May 08 22 RALU, ANBO RALU, ANBO, 
LISY 

5 
Moderate 

RG_ELMOUTH April 24 8 PSRE RALU, PSRE 

RG_ERST May 07 23 None RALU, ANBO 

Reference RG_LFSRW April 29 8 ANBO RALU, ANBO 
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Management 
Unit 

Mine- 
Exposure 

Type 
Lentic Area ID Date 

Deployed 
# of Nights 
with Data 

Amphibian 
Species 

Detected 
Acoustically

** 

Calling 
Amphibian 

Species 
Detected 

During 2019 
Targeted 

Surveys** 

RG_ISLAND May 21 5 ANBO, LISY RALU, ANBO, 
LISY 

6 Reference 

RG_KIKOMUN April 24 2 None None 

RG_LILSUZ April 24 10 None None 

RG_PERCHEDA April 23 37 None RALU 

RG_USHAPE April 23 no acoustic 
files - None 

Reference Reference 
RG_FL17 May 16 14 ANBO RALU, LISY 

RG_FLA1 May 16 14 ANBO None 

*The deployment date of SMCIM was delayed due to site access (i.e., poor road conditions). 

**Amphibian species codes: RALU = Columbia spotted frog, LISY = wood frog, ANBO = western toad, PSRE = Pacific chorus frog. 

 

Artificial Cover Objects 

Proposed Methods 

Artificial cover objects (ACOs) are a method commonly used to inventory salamanders in a terrestrial 
environment (Mills et al., 2013). This is because adult salamanders are largely terrestrial outside of the 
spring breeding period when they access ponds, wetlands, etc. to breed. This survey technique relies on 
the placement of artificial materials such as wood, metal, carpet, asphalt, etc. on the forest floor to mimic 
naturally-occurring coarse woody debris. This method is useful because ACOs can be inexpensive, easy to 
sample by one field surveyor in a standardized way, and it does not require irreversible destructive 
sampling of natural cover material that would otherwise occur. Limitations with ACOs are that they can 
be challenging to deploy depending on the terrestrial environment and individuals have to find the ACOs 
in order for sampling to be effective. Furthermore, ACOs will break apart/warp over time, depending on 
the material used, and it may take time for microhabitat conditions beneath the ACOs to become suitable 
to attract target species (Mills et al., 2013).
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APPENDIX C: WATER QUALITY MEASUREMENTS COLLECTED IN SITU PRIOR TO EACH SURVEY. 

 

Management Unit 1 

2018 

Reference 

Field 
Parameter Units 

LML LPBEC 
           

  

14-
May 

20-
June 

26-
July 

15- 

May 
19-

June 
19-
July 

             

Water 
Temperature  °C 13.6 17.6 20 7.6 5.4 6 

           
  

Dissolved 
Oxygen MgL 6.02 8.82 6 15.34 10.27 9 

           
  

Conductivity μS/cm 247.3 302.2 251 313.7 288.4 307 
           

  

pH pH 
Units 7.43 8.46 8 7.7 7.2 6                         

Mine-exposed 

Field 
Parameter Units 

FWDEC FRSCP FO29B HE27 SFRR FOFR2W 

15-
May 

19-
June 

25-
July 

15- 
May 

20-
June 

19-
July 

10-
May 

12-
June 

19-
July 

14-
May 

20-
June 

26-
July 

04-
May 

19-
June 

26-
July 

14-
May 

20-
June 

26-
July 

Water 
Temperature  °C 2.3 3.7 6 6.2 5.4 5 7.5 10.7 11 4.9 7.4 9 3.6 14.9 16 16 13.6 17 

Dissolved 
Oxygen MgL 16.92 9.27 1 11.29 7.57 8 5.3 5.15 4 13.11 9.67 8 13.44 6.55 4 10.83 4.44 7 
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Conductivity μS/cm 326.8 290.6 239 500 728.3 727 384 447.2 506 185.2 304.5 411 234.3 526.7 532 1016 1218 1160 

pH pH 
Units 7.47 8.37 7 6.35 8.35 8 7.72 7.26 8 6.54 6.86 9 6.2 7.56 8 7.51 7.57 8 

2019 

Reference 

Field 
Parameter Units 

ECWRR LPBEC 
         

  

07-
May 

03-
July 

19-
July 

14-
August 

07-
May 

03-
July 

19-
July 

14-
August 

           

Water 
Temperature  °C 8.1 8.7 6.4 11 2.7 4.1 3.3 19.3 

         
  

Dissolved 
Oxygen 

% 84.6 47.8 43.7 72.9 85.1 61.1 62 106.3 
         

  

MgL 9.9 5.57 5.4 8.04 11.5 8.05 8.24 9.95 
         

  

Conductivity μS/cm 284 266 258.7 270.4 212.7 155.3 167.5 260.1 
         

  

Specific 
Conductivity μS/cm 419 389.4 399.7 371.1 370 258.4 285.2 294 

         
  

pH pH 
Units 7.5 7.92 7.67 7.86 7.6 8.26 8.11 8.37 

         
  

ORP mV 201.9 186.4 266.2 108.3 207.8 167.1 252.1 90.5 
         

  

Mine-exposed 

Field 
Parameter Units 

FO29B HE27 SFRR FOFR2W 
 

  

07-
May 

02-
July 

19-
July 

08-
August 

14-
May 

18-
June 

25-
July 

09-
August 

08-
May 

18-
June 

25-
July 

09-
August 

14-
May 

18-
June 

25-
July 

09-
August 

 
  

Water 
Temperature  °C 10.5 13.1 10 16.9 6.1 18.1 13.9 10 5.8 16.9 13.7 11.9 14.8 20.8 14.9 12.1 
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Dissolved 
Oxygen 

% 62.2 19.9 44.5 58.9 78 99.9 46.3 61.7 37.2 79.9 62.3 8 82.3 130.2 64.6 61.8 
 

  

MgL 6.7 2.08 4.98 5.63 9.64 9.26 4.78 6.91 4.6 6.95 6.48 0.76 8.3 11.85 6.3 6.2 
 

  

Conductivity μS/cm 256.1 375.9 372.5 785 244.5 424.3 310.8 556 255.8 939 315.3 708 1016 2079 1041 1685 
 

  

Specific 
Conductivity 

 353.1 486.1 521.7 930 383.7 488.4 393.8 783 406.5 1095 402 953 1261 2243 1291 2239 
 

  

pH pH 
Units 7.6 7.53 7.55 7.6 8.15 8.83 7.76 7.72 7.65 7.95 7.59 7.16 8.03 8.06 7.59 7.55 

 
  

ORP mV 192.5 105.5 186 73.9 73.8 131.3 35.7 163.7 137 126.2 -9 46.6 114.5 170.4 -16.2 197.4     

Dissolved oxygen and pH were cross-checked with the BC surface water quality guidelines (WQG; BC MOE, 2019) for the short-term and long-term protection of aquatic life. 

The short-term acute (i.e., maximum) WQG for dissolved oxygen is 5-9 mg/L, depending on life stage (i.e., embryo vs adult). 

The long-term chronic (i.e., average) WQG for dissolved oxygen is 8-11 mg/L, depending on life stage (i.e., embryo vs adult). 

The short-term maximum and long-term average were the same for pH (i.e., 6.5-9.0). Note, may change based on site specific ambient levels. 

= Concentration exceeds the BC surface water quality guidelines for the long-term protection of aquatic life (BC MOE, 2019) 

= Concentration exceeds the BC surface water quality guidelines for the short- and long-term protection of aquatic life (BC MOE, 2019) 

Note: 

“.” = parameter not measured due to YSI dysfunction 

Reference: BC Ministry of Environment (MOE). (2019). British Columbia Approved Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture. Ministry of Environment & Climate Change Strategy. 
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Management Unit 2 

2018 

Reference 

Field Parameter Units 

FO15       

04-
May 

12-
June 

19-
July 

      

Water Temperature  °C 11.1 11.6 20       

Dissolved Oxygen MgL 7.01 12.11 8       

Conductivity μS/cm 352.2 214.2 261       

pH pH Units 7.55 7.58 9       

2019 

Reference 

Field Parameter Units 

FO15 FO15B 

07-
May 

02-
July 

19-
July 

08- 

August 
07-

May 
02-
July 

19- 

July 

08- 

August 

Water Temperature  °C 9.6 16.7 15 20.2 12.8 13.7 11.5 18 

Dissolved Oxygen 
% 81.4 86.5 104.4 113.3 96.3 40.4 81.1 102.2 

MgL 9.2 8.24 10.49 10.11 10.1 4.05 8.71 9.66 

Conductivity μS/cm 294.9 210.2 204 414.8 431.5 377.6 279.2 725 

Specific Conductivity μS/cm 419.5 247.2 251.3 456.3 559.4 481.9 377.3 835 

pH pH Units 7.7 8.77 9.02 9.22 7.2 7.17 7.77 7.56 
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ORP mV 165.2 197.6 115.8 52.8 135.8 21.9 100.8 50.7 

Mine-exposed 

Field Parameter Units 

USFRW LSFRW   

24-
May 

04-
July 

25-
July 

02- 

August 
08-

May 
03-
July 

08- 

August   

Water Temperature  °C 5.7 8.3 8.7 9.4 5.2 10 9.9   

Dissolved Oxygen 
% 72 59 53.7 53 88.1 69.1 70.2   

MgL 8.76 6.87 6.24 6.05 10.86 7.92 7.86   

Conductivity μS/cm 394.6 343 443.6 447.2 479 411.1 805   

Specific Conductivity μS/cm 625.2 502.6 644.2 637 771.4 576.6 1131   

pH pH Units 7.96 7.88 7.6 7.54 7.89 8.08 7.74   

ORP mV 230.9 197.5 17.5 95 . 195.7 121.1   

Dissolved oxygen and pH were cross-checked with the BC surface water quality guidelines (WQG; BC MOE, 2019) for the short-term and long-term protection of aquatic life. 

The short-term acute (i.e., maximum) WQG for dissolved oxygen is 5-9 mg/L, depending on life stage (i.e., embryo vs adult). 

The long-term chronic (i.e., average) WQG for dissolved oxygen is 8-11 mg/L, depending on life stage (i.e., embryo vs adult). 

The short-term maximum and long-term average were the same for pH (i.e., 6.5-9.0). Note, may change based on site specific ambient levels. 

= Concentration exceeds the BC surface water quality guidelines for the long-term protection of aquatic life (BC MOE, 2019) 

= Concentration exceeds the BC surface water quality guidelines for the short- and long-term protection of aquatic life (BC MOE, 2019) 

Note: 

“.” = parameter not measured due to YSI dysfunction 

Reference: BC Ministry of Environment (MOE). (2019). British Columbia Approved Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture. Ministry of Environment & Climate Change Strategy. 
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Management Unit 3 

2018 

Reference 

Field 
Parameter Units 

WWER GARD GRSYPD REFF MUDBOG 
 

  

03 - 
May 

18-
June 

24-
July 18-May 18-

June 
24-
July 

16-
May 

18-
June 

24-
July 

03-
May 

18-
June 24-July 07-May 

 
  

Water 
Temperature  °C 10.7 13.1 25 7.1 13.6 13 3.6 6.7 9 4.5 14 21 8.1 

 
  

Dissolved 
Oxygen MgL 4.41 6.19 8 5.72 8.71 4 11.6 10.52 6 5.6 8.75 1 6.72 

 
  

Conductivity μS/cm 362 348.6 428 291 312.6 452 339.6 383 388 213.5 368.6 396 429.4 
 

  

pH pH 
Units 7.3 8.27 8 7.04 7.66 7 7.8 8.14 8 6.27 8.52 8 6.2 

 
  

Mine-exposed 

Field 
Parameter Units 

SULSPR EROU GHWTC TPW      

14-
May 

18-
July 

08-
May 

06- 

June 
19-
July 

18-
May 

12-
June 20-July 18-

May 
12-

June 20-July      

Water 
Temperature  °C 13.8 17 14.3 15.1 20 8.7 18.4 18 11.5 11.1 12      

Dissolved 
Oxygen MgL 1.2 2 3.5 96.5 5 8.24 6.55 9 3 5.13 3      

Conductivity μS/cm 573.6 636 482.4 1.3 552 499.7 508.9 535 419.8 377 503      

pH pH 
Units 7.1 7 7.1 7.42 8 8.1 8.14 8 7.69 7.34 8      
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2019 

Reference 

Field 
Parameter Units 

WWER GARD GRSYPD REFF 

09-
May 

19-
June 

23-
July 

08-
August 

09-
May 

19-
June 

22- 
July 

14-
August 

13-
May 

19-
June 22-July 14-

August 
13- 

May 
19-

June 
08-

August 

Water 
Temperature  °C 6.9 20.8 23.2 24.2 13.5 17.4 17.5 15.1 3.3 5.2 7.6 7.6 13.8 21.1 20.4 

Dissolved 
Oxygen 

% 42.5 103.4 30.4 115.2 67.1 65.6 68.3 57.7 82.6 55.7 111.7 94.5 62 80.4 79.9 

MgL 5.15 9.27 2.53 9.27 7.03 6.29 6.42 5.76 10.52 6.99 12.95 11.34 6.46 7.16 7.06 

Conductivity μS/cm 281.1 491.8 468.1 287.3 261.1 585 307.2 295.3 216.9 440 253 245.1 294.3 600 262 

Specific 
Conductivity μS/cm 430.2 534.2 486.9 291.6 335.1 686 350.2 364 371.4 708.7 381 367.7 374.2 648 287.4 

pH pH 
Units 7.76 8.6 7.4 8.6 8.03 8.21 7.57 7.9 7.72 8.35 7.65 8.03 8.2 8.27 8.44 

ORP mV 5.2 148.3 -25.4 114 138.8 174.2 162 60.3 196.8 195 143.2 117 172.7 98.2 52.6 

Mine-exposed 

Field 
Parameter Units 

LERP EROU GHWTC TPW 

07-
May 

08-
July 

18-
July 

06-
August 

01-
May 

08-
July 

06-
August 

13-
May 

13-
June 

24-
July 

07-
August 

13-
May 

13-  

June 
24-
July 

07-
August 

Water 
Temperature  °C 11 21.8 19.8 22.1 9.2 20.5 21.2 14.1 21.2 19 26 14.1 16.5 15.9 17 

Dissolved 
Oxygen 

% . 115.3 121.5 177 105.1 114.6 110 45.6 83.3 86.8 96 61.6 10.2 39 57.8 

MgL . 11.6 10.87 15.37 12.2 10.07 9.75 4.67 7.33 8.04 7.92 6.12 0.99 3.85 5.58 
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Conductivity μS/cm 324.9 275.9 229.3 431.8 268 471.7 739 429.7 704 349.5 657 437.9 793 423.4 806 

Specific 
Conductivity μS/cm 443.1 294.3 254.4 457.1 383.5 515.6 798 543.3 760 394.4 651 555 946 512 952 

pH pH 
Units 8.06 8.84 8.88 9.43 8.4 8.27 8.32 7.65 9.35 8.58 8.76 7.59 9.14 7.56 7.51 

ORP mV . 201.4 131.4 127.6 225.1 189.5 148.9 179.5 -56.7 67.7 17 98.6 72.5 24.5 130.2 

Field 
Parameter Units 

THPD 
          

  

13-
May 

13-
June 

24-
July 

07-
August 

          
  

Water 
Temperature  °C 12.4 19.3 15.1 22 

          
  

Dissolved 
Oxygen 

% 90.1 128 90.9 190 
          

  

MgL 9.52 11.72 9.12 16.2 
          

  

Conductivity μS/cm 925 2068 1043 2414 
          

  

Specific 
Conductivity μS/cm 1217 2321 1287 2559 

          
  

pH pH 
Units 8.19 9.93 8.4 8.36 

          
  

ORP mV 165.9 115.6 -15.5 129.5                       

Dissolved oxygen and pH were cross-checked with the BC surface water quality guidelines (WQG; BC MOE, 2019) for the short-term and long-term protection of aquatic life. 

The short-term acute (i.e., maximum) WQG for dissolved oxygen is 5-9 mg/L, depending on life stage (i.e., embryo vs adult). 

The long-term chronic (i.e., average) WQG for dissolved oxygen is 8-11 mg/L, depending on life stage (i.e., embryo vs adult). 

The short-term maximum and long-term average were the same for pH (i.e., 6.5-9.0). Note, may change based on site specific ambient levels. 

= Concentration exceeds the BC surface water quality guidelines for the long-term protection of aquatic life (BC MOE, 2019) 

= Concentration exceeds the BC surface water quality guidelines for the short- and long-term protection of aquatic life (BC MOE, 2019) 
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Note: 

“.” = parameter not measured due to YSI dysfunction 

Reference: BC Ministry of Environment (MOE). (2019). British Columbia Approved Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture. Ministry of Environment & Climate Change Strategy. 
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Management Unit 4 

2018 

Reference 

Field 
Parameter Units 

GLML ALE1 ALEXFSR LCHOB 
    

  

26-
April 

06-
June 

18-
July 

13- 

June 
17-
July 

15-
May 

13-
June 

27- 

July 
15-

May 
07-

June 
25-
July 

    
  

Water 
Temperature  °C 10.7 19.3 28 6.4 12 4.9 8.1 8 6.8 14.8 17 

    
  

Dissolved 
Oxygen MgL 2.47 54.4 7 8.34 9 10.78 12.49 10 11.8 6.62 5 

    
  

Conductivity μS/cm 378.8 643 896 348.3 535 298 362.3 546 120.1 182.9 229 
    

  

pH pH 
Units 7 7.66 8 7.04 8 8.05 8.1 8 5.88 7.8 8 

    
  

Mine-exposed 

Field 
Parameter Units 

TripleA TripleB TripleC ERSCMC ERIMRB 
  

  

08-
May 

07-
June 

20-
July 

08- 

May 
07-

June 
08-

May 
07-

June 
26- 

April 
06-

June 
17-
July 

07-
May 

13-
June 

18- 

July 
  

  

Water 
Temperature  °C 8.6 6.6 13 8.3 6 7.3 6 9.1 11.3 14 11.1 13.3 21 

  
  

Dissolved 
Oxygen MgL 6.53 4.45 7 10.84 8.35 9.22 6.84 9.96 114.2 8 9.06 10.21 7 

  
  

Conductivity μS/cm 536.6 445.3 537 470.5 422.3 447.9 410.8 605 431.2 452 561.5 377.6 498 
  

  

pH pH 
Units 7.68 7.47 8 7.85 6.54 8 7.8 7.35 7.2 8 8 8.51 8 
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Field 
Parameter Units 

ELWDGC GO13 OTTO MCIMCC        

13-
June 

18-
July 

10-
May 

21- 

June 
27-
July 

10-
May 

21-
June 

27- 

July 
15-

May 
07-

June 
23-
July 

       

Water 
Temperature  °C 13.7 14 7.6 16.4 11 11.9 20.3 17 6.2 9 9        

Dissolved 
Oxygen MgL 8.54 6 . 1.35 1 7.61 6.31 6 11.3 8.01 7        

Conductivity μS/cm 373.3 441 1071 1009 1008 680 650 591 1070 1382 1387        

pH pH 
Units 7.72 6 8.25 7.48 8 8.05 8.11 7 7.48 8.4 7        

Field 
Parameter Units 

MCWA MI16 MIWW SMCIM       

08-
May 

07-
June 

23-
July 

08- 

May 
07-

June 
25-
July 

26-
April 

07- 

June 
20-
July 

16-
May 

07-
June 

23-
July       

Water 
Temperature  °C 7.1 10.2 16 11.2 13.2 18 4.5 7 19 3.5 11.4 15       

Dissolved 
Oxygen MgL 8.93 8.34 8 9.41 10.3 8 9.5 5.24 12 9.6 8.44 10       

Conductivity μS/cm 1081 1144 1187 384.8 255 779 508.4 414.8 383 321.4 330.6 313       

pH pH 
Units 7 7.8 7 7.89 8.6 9 7 7.09 8 7.4 8.2 7       

2019 

Reference 

Units GLMS ALE1 ALEXFSR GRWETA 
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Field 
Parameter 

30-
April 

04-
July 

18-
July 

06-
August 

01-
May 

18-
June 

19-
July 

31- 

July 
08-

May 
18-

June 
19-
July 

31-
July 

14- 

May 
  

  

Water 
Temperature  °C 6.2 14.7 18.9 13.9 5.2 15.1 9.1 17.1 5.7 9.5 7.3 11.5 14.9 

  
  

Dissolved 
Oxygen 

% 135.1 22.5 68.2 46.5 70 91.1 79.9 97.3 70.2 89.9 100.9 82.5 13.3 
  

  

MgL 16.55 2.23 6.32 4.72 5.98 9.14 8.44 9.38 8.85 10.25 11.64 8.96 1.33 
  

  

Conductivity μS/cm 234.1 420 575 569 322.7 450.4 614 478.2 335.7 405.1 560 296.5 292 
  

  

Specific 
Conductivity μS/cm 366 623.3 652 723 519 555.1 850 563.5 535.6 576 843 396.5 381.2 

  
  

pH pH 
Units 8.49 7.15 7.73 7.78 7.41 7.54 7.81 7.75 8.04 7.92 8.22 8.08 7.34 

  
  

ORP mV 62 88.6 197.4 140.3 55.1 206.9 18.6 123.6 . 197.7 -23 75.9 25.2 
  

  

Field 
Parameter Units 

GRWETB LCHOB LCHOC       

14-
May 

17-
June 

19-
July 

31- 

July 
08-

May 
10-

June 
17-
July 

31- 

July 
09-

May 
10-

June 
17-
July 

31-
July       

Water 
Temperature  °C 11.8 17 10.9 12.4 11.7 21.7 14.4 18.7 5.7 10.3 7.3 7.9       

Dissolved 
Oxygen 

% 35.7 30.5 17.1 4.8 66 71.5 61.4 54.2 86.6 84.9 56.3 54       

MgL 3.83 2.9 1.84 0.51 7.02 5.88 5.74 5 11.11 9.27 6.72 6.28       

Conductivity μS/cm 73.3 144.3 89.5 55.7 90.4 183.7 138.8 225 158 196 128.1 198.5       

Specific 
Conductivity μS/cm 97 172.4 123.1 73.4 121.3 196.4 173.8 257.4 250.8 272.4 195.2 292.2       

pH pH 
Units 6.56 6.54 6.55 6.38 7.64 7.08 7.37 7.33 7.7 7.02 7.46 7.5       
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ORP mV 158 225.5 33.7 93.7 33.9 200.1 221.9 224.1 176.6 135.9 186.8 253.5       

Mine-exposed 

Field 
Parameter Units 

ELWDGC GO13 OTTO MCIMCC 
 

  

30-
April 

04-
July 

18-
July 

02-
August 

01-
May 

12-
June 

22-
July 

09- 

May 
12-

June 
22-
July 

06-
May 

13-
June 

23- 

July 
02-

August 
 

  

Water 
Temperature  °C 5.1 13 15.9 12.6 4.1 17.3 14.8 9.8 23.4 18.6 8.1 8 10.9 15.3 

 
  

Dissolved 
Oxygen 

% 57.1 54.5 63.9 38.1 85.9 61 81.9 72.7 67.8 78.3 45.4 70.8 75 124.4 
 

  

MgL 7.3 5.69 6.32 4.03 11.1 5.82 8.2 8.4 5.89 7.11 5.63 7.85 8.15 12.33 
 

  

Conductivity μS/cm 374.3 335.1 403.2 413.6 714 1558 794 507 1202 536 805 995 885 1461 
 

  

Specific 
Conductivity μS/cm 607.3 434.4 488.3 541.8 1190 1818 986 714 1241 612 1192 1470 . 804 

 
  

pH pH 
Units 7.3 7.93 7.84 7.53 8.1 8.52 7.93 7.9 8.43 8.08 7.4 7.32 7.72 7.8 

 
  

ORP mV 142.4 187.3 276.2 70.2 173.8 32.9 151.5 200 39.8 150.4 215 256.9 80.1 191.3 
 

  

Field 
Parameter Units 

MCWA MI16 MIWW SMCIM PAIR 

06-
May 

13-
June 

23-
July 

02-
August 

09-
May 

17-
June 

23-
July 

02-
August 

06-
May 

17-
June 

17-
July 

31-
July 

24- 

May 

13- 

June 
22-
July 

01-
May 

Water 
Temperature  °C 5 13.1 9.5 15.2 11.3 18.5 19.5 12.9 5.7 18.6 10.8 16.7 6.7 12.6 15.2 4.3 

Dissolved 
Oxygen 

% 61.3 69.2 22.6 86.9 116 98.9 142.3 59.3 58.5 160.4 94.4 115.2 58.5 99.7 144.5 85.7 

MgL 7.03 6.94 2.5 8.68 12.7 9.23 12.9 6.18 6.88 14.69 10.28 11.12 7.07 10.05 14.41 11.2 

Conductivity μS/cm 794 1187 790 1493 278 498.6 275.8 476.4 462.7 611 289 529 237 327.9 258.6 354.4 
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Specific 
Conductivity μS/cm 1283 1529 . 1851 376.1 569 308.7 625.6 292.2 694 396.5 632 365.3 428 319 585.1 

pH pH 
Units 7.2 7.39 7.28 7.9 7.8 8.29 8.45 7.98 7.6 8.25 7.85 7.99 7.91 7.71 8.15 7.8 

ORP mV 146.2 281.7 -26.04 209.4 172.5 242.3 64.1 146.2 174.4 257 270.1 249.9 209.5 117.1 17.5 214.4 

Dissolved oxygen and pH were cross-checked with the BC surface water quality guidelines (WQG; BC MOE, 2019) for the short-term and long-term protection of aquatic life. 

The short-term acute (i.e., maximum) WQG for dissolved oxygen is 5-9 mg/L, depending on life stage (i.e., embryo vs adult). 

The long-term chronic (i.e., average) WQG for dissolved oxygen is 8-11 mg/L, depending on life stage (i.e., embryo vs adult). 

The short-term maximum and long-term average were the same for pH (i.e., 6.5-9.0). Note, may change based on site specific ambient levels. 

= Concentration exceeds the BC surface water quality guidelines for the long-term protection of aquatic life (BC MOE, 2019) 

= Concentration exceeds the BC surface water quality guidelines for the short- and long-term protection of aquatic life (BC MOE, 2019) 

Note: 

“.” = parameter not measured due to YSI dysfunction 

Reference: BC Ministry of Environment (MOE). (2019). British Columbia Approved Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture. Ministry of Environment & Climate Change Strategy. 
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Management Unit 5 

2018 

Reference 

Field 
Parameter Units 

LFSRIM HART ISLAND 
         

  

14-
May 

05-
June 

23-
June 

15-
August 

06-
June 

15-
August 

         
  

Water 
Temperature  °C 14.6 16.8 14.4 18.7 13.2 20.7 

         
  

Dissolved 
Oxygen MgL 7.66 10.32 13.88 15.86 8.54 18.63 

         
  

Conductivity μS/cm 334.4 374.1 329.6 305.9 407.8 970 
         

  

pH pH 
Units 7.36 6.5 6.78 8.53 7.97 8.35 

         
  

Mine-exposed 

Field 
Parameter Units 

EVPPS DOMRS ANNEX EROL ERTU GEPO 

14-
May 

21-
June 

02-
May 

05-
June 

16-
July 

26-
April 

06-
June 

16- 

July 
26-

April 
05-

June 
16-
July 

02-
May 

16-
July 

07-
May 

06-
June 

16- 

July 

Water 
Temperature  °C 8.5 17.3 6.8 15.4 22 17.6 11.3 15 11.5 7.3 17 7 12 12.5 9.7 14 

Dissolved 
Oxygen MgL 6.37 2.8 8.37 8.3 17 8.32 7.1 8 10.07 4.62 11 7.68 10 3.75 33.8 3 

Conductivity μS/cm 257.4 434.1 227.2 331.7 309 490.5 458.3 518 451.3 411.6 403 280.5 318 624.2 572.1 503 

pH pH 
Units 7.67 7.99 7.79 7.28 8 7 7.95 9 8 7.47 7 8.05 8 7.2 7.67 8 
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Field 
Parameter Units 

STPD ELMOUTH ERST ERWSF      

26-
April 

06-
June 

16-
July 

24-
April 

13-
June 

13-
July 

06-
June 

05- 

June 
17-
July 

07-
May 

06-
June 

16-
July 

     

Water 
Temperature  °C 8 12.2 16 11.3 8.9 18 14.4 9.7 11 13.7 17.6 20      

Dissolved 
Oxygen MgL 9.51 7.27 11 11.75 8.7 8 114.5 5.15 8 16.2 21.85 14      

Conductivity μS/cm 331.2 381.6 351 332.7 426.1 421 422 399.6 530 532.9 456.5 434      

pH pH 
Units 8 8.39 9 8 7.62 8 7.68 7.57 8 7.6 8.53 9      

2019 

Reference 

Field 
Parameter Units 

LFSRW LFSRIM HART ISLAND 

29-
April 

05-
June 

17-
July 

01-
August 

29-
April 

05-
June 

17-
July 

01-
August 

17-
May 

09-
July 

01-
August 

13-
August 

21-
May 

09-
July 

01-
August 

13-
August 

Water 
Temperature  °C 6.1 21.1 17.8 19.4 6.4 19.2 18 15 9.2 14.5 17.9 17.4 5.9 18.6 16.6 21.4 

Dissolved 
Oxygen 

% 100.3 63.2 101.7 90.5 81.6 105.4 67.8 23.1 82.1 104 103.3 111.2 77.6 159 97.8 169 

MgL 12.6 5.54 9.44 8.45 10 9.7 6.41 2.3 9.42 10.4 9.79 10.74 9.68 14.2 9.45 14.8 

Conductivity μS/cm 161 429 169.4 403.6 251.8 309.8 265.8 456.4 269.9 295 274 264.3 212.7 699 811 893 

Specific 
Conductivity μS/cm 251.3 463.6 196.5 452.1 392.8 348.5 307 541.7 387 375 317.4 310 334.8 795 966 943 

pH pH 
Units 7.7 8.49 9.39 8.21 7.5 8.3 8.11 7.6 8.03 8.39 8.4 8.31 8.3 7.92 7.61 8.28 
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ORP mV 211.1 14.2 96.9 225 210.5 129 61.5 40.7 158.6 153 82.3 165.2 178.8 228.1 14.1 81.7 

Mine-exposed 

Field 
Parameter Units 

ERIMF DOMRS ELMOUTH ERST 

30-
April 

10-
June 

17-
July 

30-
July 

25-
April 

05-
June 

17-
July 

01-
August 

24-
April 

06-
June 

16-
July 

29-
July 

07-
May 

12-
June 

22-
July 

02-
August 

Water 
Temperature  °C 11.9 16.4 18.7 19.4 4.2 12.5 12.7 14.8 10.8 13.9 9.9 18.6 9.8 15.9 15.7 16.2 

Dissolved 
Oxygen 

% 49.1 96 75.9 86 93.8 59.2 76.9 76.6 . 123.7 100.9 101.7 53 94.9 118.1 107.6 

MgL 5.31 9.38 6.98 7.75 12.5 6.24 8.16 7.85 14.8 12.81 11.23 9.5 6.03 9.38 11.82 10.56 

Conductivity μS/cm 382.4 558 440 400.8 205.2 287.1 291.4 473.7 . 616 540 390.4 299.1 755 397.8 398.2 

Specific 
Conductivity μS/cm 509.6 667 600.2 449.3 344.2 377 381.2 591.4 437.4 772 760 443.6 422.6 914 489 478.7 

pH pH 
Units 7.72 7.93 7.94 8.17 6.04 7.65 7.36 8.02 7.95 8.4 7.08 8.33 7.54 8.88 7.7 7.86 

ORP mV 19.9 148.2 51 223.6 139 119.3 123.3 204.8 147.1 91.6 -17.3 113.9 40.3 44.5 137.1 97.2 

Field 
Parameter Units 

ERWSF 
           

  

30-
April 

10-
June 

17-
July 

30-
July 

           
  

Water 
Temperature  °C 8.5 15.7 16.9 17.3 

           
  

Dissolved 
Oxygen 

% 110 147.7 91.8 162.6 
           

  

MgL 13.3 14.73 9.12 16.12 
           

  

Conductivity μS/cm 484.9 733 786 803 
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Specific 
Conductivity μS/cm 709.1 897 934 961 

           
  

pH pH 
Units 7.6 7.94 7.57 8.02 

           
  

ORP mV 201.9 160.7 40.4 160.3                         

 

Dissolved oxygen and pH were cross-checked with the BC surface water quality guidelines (WQG; BC MOE, 2019) for the short-term and long-term protection of aquatic life. 

The short-term acute (i.e., maximum) WQG for dissolved oxygen is 5-9 mg/L, depending on life stage (i.e., embryo vs adult). 

The long-term chronic (i.e., average) WQG for dissolved oxygen is 8-11 mg/L, depending on life stage (i.e., embryo vs adult). 

The short-term maximum and long-term average were the same for pH (i.e., 6.5-9.0). Note, may change based on site specific ambient levels. 

= Concentration exceeds the BC surface water quality guidelines for the long-term protection of aquatic life (BC MOE, 2019) 

= Concentration exceeds the BC surface water quality guidelines for the short- and long-term protection of aquatic life (BC MOE, 2019) 

Note: 

“.” = parameter not measured due to YSI dysfunction 

Reference: BC Ministry of Environment (MOE). (2019). British Columbia Approved Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture. Ministry of Environment & Climate Change Strategy. 
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Management Unit 6 

2018 

Field 
Parameter Units 

PERCHEDA PERCHEDB SHILL BULRSH GALLWY HWY3 
 

  

23-
April 

12-
June 

12-
July 

23- 

April 
23-

April 
12-

June 
12-
July 

23-
April 

12-
June 

25-
April 

14-
June 

24-
April 

14-
June 

13-
July 

 
  

Water 
Temperature  °C 8.9 19.1 17 8.9 15 20.9 21 9.9 18 10.1 18.3 18.4 21.2 28 

 
  

Dissolved 
Oxygen MgL 9.26 13.58 6 9.26 8.19 8.08 8 9.52 4.7 3.55 11.9 5.9 4.56 13 

 
  

Conductivity μS/cm 316.5 547.1 464 316.5 785 605 565 296.6 630 377.1 465.8 13.75 2148 2333 
 

  

pH pH 
Units 6 8.34 8 6 8.25 8.71 9 6 7.91 5 7.78 8 7.92 8 

 
  

Field 
Parameter Units 

PICKERG USHAPE LILSUZ SLOUGHA SLOUGHB   

25-
April 

14-
June 

12-
July 

24- 

April 
12-

June 
12-
July 

24-
April 

15-
August 

16-
July 

24-
April 

13-
June 

13-
July 

24-
April 

13-
June 

13-
July   

Water 
Temperature  °C 14.9 18.5 26 7.4 16.6 21 9.7 26 14 9.9 18.7 24 14.3 18.7 23   

Dissolved 
Oxygen MgL 8.1 13.85 3 4.83 9.06 12 4.9 4.15 1 9.52 8.1 17 10.08 13.36 14   

Conductivity μS/cm 242.7 232.9 228 334.3 319.8 299 278.1 510 497 296.6 472.9 407 738 1358 1660   

pH pH 
Units 7 9.8 10 7 7.96 9 7.73 7.1 7 6 8.52 9 9 9.76 10   

2019 

Units PERCHEDA GALLWY2 RECON MOUNTN 
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Field 
Parameter 

24-
May 

06-
June 

15-
July 

29- 

July 
25-

April 
06-

June 
15-
July 

30-
July 

24-
April 

06-
June 

15-
July 

29-
July 

25-
April 

10-
June 

17-
July 

30-
July 

Water 
Temperature  °C 14.2 17 20 21 11.8 19.8 24.2 24 13 20.1 23 16.3 9.4 18 15.5 22.5 

Dissolved 
Oxygen 

% 78.2 60.2 81.6 63.8 71.1 65.4 82.7 100.7 98.3 86 106.1 43.5 48.7 71.3 25.6 77.5 

MgL 7.99 5.62 7.41 5.34 7.61 5.97 6.93 8.13 10.43 8 9.01 4.06 5.49 6.71 2.48 6.73 

Conductivity μS/cm 469.4 843 457.4 783 213.6 259.6 260.8 395.4 301.4 372.8 596 609 274.3 798 598 507 

Specific 
Conductivity μS/cm 599.9 995 505.6 850 285.2 287.9 264.6 403.3 395.7 411.4 619 728 391.8 921 730 533 

pH pH 
Units 7.44 7.63 7.74 7.76 7.24 8.34 8.47 8.61 7.42 8.22 7.74 7.64 7.68 7.67 7.41 7.44 

ORP mV -168.4 114.2 116.2 66.3 79 319.1 209.6 264.3 57.4 304.6 72.2 107.1 61.3 187.7 17 96.3 

Field 
Parameter Units 

KIKOMUN USHAPE LILSUZ SLOUGHB 
 

  

25-
April 

04-
June 

16-
July 

29- 

July 
24-

May 
04-

June 
16-
July 

29-
July 

24-
April 

06-
June 

15-
July 

29-
July 

24-
April 

24-
May 

 
  

Water 
Temperature  °C 16.7 22.5 25 24.4 15.6 20.4 18.3 24.5 13.7 18.4 23.9 22.4 12 24.5 

 
  

Dissolved 
Oxygen 

% 133.9 106.9 145 111.9 35.8 45.4 13 20.7 91.1 60.6 97 60.8 . 64.7 
 

  

MgL 13.06 8.8 11.8 9.31 3.5 4.08 1.18 1.87 9.61 5.67 8.42 5.35 8.4 5.32 
 

  

Conductivity μS/cm 283.5 268 434.9 276.6 294.2 442.3 317.1 639 269.3 385.5 724 733 . 16.01 
 

  

Specific 
Conductivity μS/cm 337.2 281.5 434.9 279.8 358.6 486.3 364.1 645 345.7 441.4 740 767 1044 1616 

 
  

pH pH 
Units 8.6 9.2 8.67 9.4 8.1 7.13 7.22 7.66 7.75 8.36 7.29 7.67 8.3 9.35 
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ORP mV 192.6 10.7 48.2 96.1 138.3 109.7 151.2 163 68.2 314.1 63.5 167.3 77.1 186.6     

Dissolved oxygen and pH were cross-checked with the BC surface water quality guidelines (WQG; BC MOE, 2019) for the short-term and long-term protection of aquatic life. 

The short-term acute (i.e., maximum) WQG for dissolved oxygen is 5-9 mg/L, depending on life stage (i.e., embryo vs adult). 

The long-term chronic (i.e., average) WQG for dissolved oxygen is 8-11 mg/L, depending on life stage (i.e., embryo vs adult). 

The short-term maximum and long-term average were the same for pH (i.e., 6.5-9.0). Note, may change based on site specific ambient levels. 

= Concentration exceeds the BC surface water quality guidelines for the long-term protection of aquatic life (BC MOE, 2019) 

= Concentration exceeds the BC surface water quality guidelines for the short- and long-term protection of aquatic life (BC MOE, 2019) 

Note: 

“.” = parameter not measured due to YSI dysfunction 

Reference: BC Ministry of Environment (MOE). (2019). British Columbia Approved Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture. Ministry of Environment & Climate Change Strategy. 
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Reference Watershed 

2018 

Field 
Parameter Units 

BULL FL17 FLA1              

17-
May 

30-
July 

30-
July 

30-
July 

             

Water 
Temperature  °C 4.8 8 23 21              

Dissolved 
Oxygen MgL 11.68 11 13 10              

Conductivity μS/cm 399.4 315 262 340              

pH pH Units 6.3 8 8 8              

2019 

Field 
Parameter Units 

BRNZLK PICKLK FL17 FLA1 

29-
April 

17-
June 

16-
July 

30-
July 

29-
April 

17-
June 

16-
July 

30-
July 

16-
May 

20-
June 

23-
July 

06-
August 

16-
May 

20-
June 

23-
July 

07-
August 

Water 
Temperature  °C 9.6 23.6 21.8 21.8 12.2 23.6 19.3 20.6 11.7 18.1 19.6 20.6 5 9.3 20 25 

Dissolved 
Oxygen 

% 82.1 87.9 65.1 90.1 77.6 39.7 37.5 66.8 21.9 83.5 77.2 69.1 57.1 71.6 105.5 135.3 

MgL 9.43 7.45 6.44 7.4 8.27 3.36 3.45 6 2.39 7.8 7.09 6.16 7.34 8.46 9.69 11.11 

Conductivity μS/cm 301.6 410.1 401.1 395.8 357.5 488.5 410.7 444.3 267 441.3 237.3 202.4 230 276.5 301.3 293.6 

Specific 
Conductivity μS/cm 431.2 421.5 425.2 421.4 474.6 501.9 460.5 484.9 360.1 607.4 264.7 221.2 372.7 395.1 340.2 294.3 

pH pH Units 7.52 8.61 8.4 8.72 8.05 8 8.08 8.38 7.5 8.22 8.5 8.23 7.73 7.57 8.11 8.11 

ORP mV 143.4 147.1 84.4 92.4 102.1 146.6 111.2 81.8 175.8 147.3 31.5 104.1 14 143.8 177.2 114.6 
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Field 
Parameter Units 

BORDD KISHB NETTIE SGCRK 
   

  

16-
May 

20-
June 

23-
July 

06-
August 

16-
May 

20-
June 

23-
July 

16-
May 

16-
May 

20-
June 

23-
July 

07-
August 

   
  

Water 
Temperature  °C 10.5 12.9 13.5 15.7 13.4 15.4 21.3 13.2 10.5 12.7 15.8 19.2 

   
  

Dissolved 
Oxygen 

% 36.7 104.2 55.8 122.3 37 78.5 65.2 25.9 63.4 58.2 57.3 116.1 
   

  

MgL 4.09 10.76 5.81 12.03 3.82 7.66 5.7 2.71 7.04 6.14 5.31 7.64 
   

  

Conductivity μS/cm 101.2 255.3 152.3 144.6 243.4 557 266.8 32 129.9 118.3 111.3 112 
   

  

Specific 
Conductivity μS/cm 140.9 332 195.3 176.8 312.8 682 286.8 41.4 179.7 154.5 134.7 127 

   
  

pH pH Units 7.18 7.85 7.37 7.9 7.45 7.89 7.57 6.46 7.41 7.72 8.06 8.16 
   

  

ORP mV 174.1 160.9 7.1 77.4 163.2 142 210.3 27.9 36.2 127.1 175 66.9         

Dissolved oxygen and pH were cross-checked with the BC surface water quality guidelines (WQG; BC MOE, 2019) for the short-term and long-term protection of aquatic life. 

The short-term acute (i.e., maximum) WQG for dissolved oxygen is 5-9 mg/L, depending on life stage (i.e., embryo vs adult). 

The long-term chronic (i.e., average) WQG for dissolved oxygen is 8-11 mg/L, depending on life stage (i.e., embryo vs adult). 

The short-term maximum and long-term average were the same for pH (i.e., 6.5-9.0). Note, may change based on site specific ambient levels. 

= Concentration exceeds the BC surface water quality guidelines for the long-term protection of aquatic life (BC MOE, 2019) 

= Concentration exceeds the BC surface water quality guidelines for the short- and long-term protection of aquatic life (BC MOE, 2019) 

Note: 

“.” = parameter not measured due to YSI dysfunction 

Reference: BC Ministry of Environment (MOE). (2019). British Columbia Approved Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture. Ministry of Environment & Climate 
Change Strategy. 
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APPENDIX D: EXCEL SPREADSHEET OF THE RAW SURVEY DATA FOR 2018 AND 
2019. 

 

APPENDIX E: SHAPE FILES OF SITE POINTS AND TRACK LOGS COLLECTED DURING 
EGG MASS, LARVAL, AND METAMORPH SURVEYS IN 2019. 

 

 

 



APPENDIX B 

LABORATORY REPORTS 

Tissue Chemistry (SRC) 



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Cait Good

Date Samples Received: May-16-2018 Client P.O.: 

Aug 22, 2018

SRC Group # 2018-5543

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Sections 1 and 2 have been authorized by Keith Gipman, Supervisor
Results from Lab Section 3 have been authorized by Pat Moser, Supervisor
Results from Lab Sections 4 and 5 have been authorized by Vicky Snook, Supervisor
Results from Lab Section 6 have been authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
* Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
* Environment Canada
* US EPA
* CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Cait Good

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017919
May 10, 2018
TISSUE
05/10/2018 15:30 MU4-DAAL2-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

Aluminum ug/g 7600 50

Antimony ug/g 0.3 0.2

Arsenic ug/g 6.6 0.1

Barium ug/g 85 0.1

Beryllium ug/g 0.23 0.02

Boron ug/g 10 2

Cadmium ug/g 33 0.2

Chromium ug/g 10 1

Cobalt ug/g 2.8 0.02

Copper ug/g 12 0.1

Iron ug/g 4800 50

Lead ug/g 3.0 0.02

Manganese ug/g 74 0.2

Mercury ug/g 0.5 0.1

Molybdenum ug/g 1.1 0.2

Nickel ug/g 8.2 0.1

Selenium ug/g 36 1

Silver ug/g 1.3 0.02

Strontium ug/g 18 0.2

Thallium ug/g 0.2 0.1

Tin ug/g 0.2 0.1

Titanium ug/g 62 0.1

Uranium ug/g 0.59 0.01

Vanadium ug/g 27 2

Zinc ug/g 350 1

   Lab Section 6 (SPTP)

Moisture % 81.61 0.02

Results are reported on a dry basis.
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017920
May 10, 2018
TISSUE
05/10/2018 15:30 MU4-DAAL2-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 9600 50

              Antimony ug/g 0.4 0.2

              Arsenic ug/g 9.6 0.1

              Barium ug/g 101 0.1

              Beryllium ug/g 0.34 0.02

              Boron ug/g 12 2

              Cadmium ug/g 36 0.2

              Chromium ug/g 14 1

              Cobalt ug/g 3.3 0.02

              Copper ug/g 14 0.1

              Iron ug/g 7700 50

              Lead ug/g 4.5 0.02

              Manganese ug/g 68 0.2

              Mercury ug/g 0.5 0.1

              Molybdenum ug/g 1.4 0.2

              Nickel ug/g 12 0.1

              Selenium ug/g 42 1

              Silver ug/g 1.0 0.02

              Strontium ug/g 20 0.2

              Thallium ug/g 0.2 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 79 0.1

              Uranium ug/g 0.66 0.01

              Vanadium ug/g 41 2

              Zinc ug/g 290 1

   Lab Section 6 (SPTP)

              Moisture % 78.78 0.02

Results are reported on a dry basis.

Page 2 of 140

SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017921
May 10, 2018
TISSUE
05/10/2018 15:30 MU4-DAAL2-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

Aluminum ug/g 3400 200

Antimony ug/g <1 1

Arsenic ug/g 1.8 0.5

Barium ug/g 83 0.5

Beryllium ug/g 0.1 0.1

Boron ug/g 10 10

Cadmium ug/g 28 0.1

Chromium ug/g <5 5

Cobalt ug/g 4.1 0.1

Copper ug/g 33 0.5

Iron ug/g 2000 20

Lead ug/g 1.2 0.1

Manganese ug/g 120 1

Mercury ug/g 0.10 0.05

Molybdenum ug/g <1 1

Nickel ug/g 4.4 0.5

Selenium ug/g 7.1 0.5

Silver ug/g 0.3 0.1

Strontium ug/g 24 1

Thallium ug/g <0.5 0.5

Tin ug/g <0.5 0.5

Titanium ug/g 26 0.5

Uranium ug/g 0.31 0.05

Vanadium ug/g 10 1

Zinc ug/g 810 5

   Lab Section 6 (SPTP)

Moisture % 84.69 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017922
May 10, 2018
TISSUE
05/10/2018 11:15 FRSO-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 170 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.5 0.1

              Barium ug/g 6.1 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.15 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.26 0.02

              Copper ug/g 16 0.1

              Iron ug/g 280 5

              Lead ug/g 0.43 0.02

              Manganese ug/g 27 0.2

              Mercury ug/g 0.08 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 0.3 0.1

              Selenium ug/g 2.7 0.1

              Silver ug/g 0.06 0.02

              Strontium ug/g 3.0 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 4.7 0.1

              Uranium ug/g 0.07 0.01

              Vanadium ug/g 0.5 0.2

              Zinc ug/g 400 1

   Lab Section 6 (SPTP)

              Moisture % 81.64 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017923
May 10, 2018
TISSUE
05/10/2018 11:15 FRSO-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 310 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.3 0.1

              Barium ug/g 13 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g 5 2

              Cadmium ug/g 0.06 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.10 0.02

              Copper ug/g 16 0.1

              Iron ug/g 290 5

              Lead ug/g 0.46 0.02

              Manganese ug/g 46 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 0.5 0.1

              Selenium ug/g 3.8 0.1

              Silver ug/g 0.08 0.02

              Strontium ug/g 4.0 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 9.9 0.1

              Uranium ug/g 0.06 0.01

              Vanadium ug/g 0.8 0.2

              Zinc ug/g 96 1

   Lab Section 6 (SPTP)

              Moisture % 84.46 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017924
May 10, 2018
TISSUE
05/10/2018 11:15 FRSO-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 84 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1

              Barium ug/g 4.5 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.03 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.16 0.02

              Copper ug/g 15 0.1

              Iron ug/g 200 5

              Lead ug/g 0.16 0.02

              Manganese ug/g 30 0.2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.2 0.1

              Selenium ug/g 3.1 0.1

              Silver ug/g 0.07 0.02

              Strontium ug/g 2.0 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.6 0.1

              Uranium ug/g 0.03 0.01

              Vanadium ug/g 0.2 0.2

              Zinc ug/g 140 1

   Lab Section 6 (SPTP)

              Moisture % 86.23 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017925
May 11, 2018
TISSUE
05/11/2018 08:44 R6-51-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2900 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.5 0.1

              Barium ug/g 127 0.1

              Beryllium ug/g 0.09 0.02

              Boron ug/g 4 2

              Cadmium ug/g 0.41 0.02

              Chromium ug/g 4 1

              Cobalt ug/g 2.0 0.02

              Copper ug/g 34 0.1

              Iron ug/g 1500 50

              Lead ug/g 1.1 0.02

              Manganese ug/g 120 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.7 0.2

              Nickel ug/g 3.2 0.1

              Selenium ug/g 2.0 0.1

              Silver ug/g 0.64 0.02

              Strontium ug/g 73 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 23 0.1

              Uranium ug/g 0.20 0.01

              Vanadium ug/g 9.4 0.2

              Zinc ug/g 51 1

   Lab Section 6 (SPTP)

              Moisture % 74.37 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 7 of 140

SRC Group # 2018-5543
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Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017926
May 11, 2018
TISSUE
05/11/2018 08:44 R6-51-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1000 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 32 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g 1 1

              Chromium ug/g <50 50

              Cobalt ug/g 1 1

              Copper ug/g 26 5

              Iron ug/g 1300 200

              Lead ug/g <1 1

              Manganese ug/g 230 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 3.6 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 12 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 170 50

   Lab Section 6 (SPTP)

              Moisture % 90.50 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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SRC Group # 2018-5543
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Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017927
May 11, 2018
TISSUE
05/11/2018 08:44 R6-51-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 300 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 9 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 17 5

              Iron ug/g 400 200

              Lead ug/g <1 1

              Manganese ug/g 100 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 4.0 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 110 50

   Lab Section 6 (SPTP)

              Moisture % 72.51 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017928
May 09, 2018
TISSUE
05/09/2018 11:35 R6-48-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 840 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.6 0.5

              Barium ug/g 38 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.9 0.1

              Copper ug/g 49 0.5

              Iron ug/g 890 20

              Lead ug/g 0.5 0.1

              Manganese ug/g 460 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.6 0.5

              Selenium ug/g 1.5 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 41 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 10 0.5

              Uranium ug/g 0.06 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 140 5

   Lab Section 6 (SPTP)

              Moisture % 77.47 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017929
May 09, 2018
TISSUE
05/09/2018 11:35 R6-48-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1100 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.4 0.5

              Barium ug/g 19 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.8 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.8 0.1

              Copper ug/g 14 0.5

              Iron ug/g 750 20

              Lead ug/g 0.6 0.1

              Manganese ug/g 120 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.8 0.5

              Selenium ug/g 6.0 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 5 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 14 0.5

              Uranium ug/g 0.09 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 210 5

   Lab Section 6 (SPTP)

              Moisture % 85.74 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017930
May 09, 2018
TISSUE
05/09/2018 11:35 R6-48-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1300 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.7 0.1

              Barium ug/g 108 0.1

              Beryllium ug/g 0.05 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.46 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 1.8 0.02

              Copper ug/g 14 0.1

              Iron ug/g 3600 50

              Lead ug/g 0.76 0.02

              Manganese ug/g 780 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 1.2 0.2

              Nickel ug/g 2.1 0.1

              Selenium ug/g 1.1 0.1

              Silver ug/g 0.20 0.02

              Strontium ug/g 56 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 17 0.1

              Uranium ug/g 0.13 0.01

              Vanadium ug/g 5.8 0.2

              Zinc ug/g 51 1

   Lab Section 6 (SPTP)

              Moisture % 75.88 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017931
May 09, 2018
TISSUE
05/09/2018 17:00 R3-138-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1900 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.5 0.1

              Barium ug/g 47 0.1

              Beryllium ug/g 0.07 0.02

              Boron ug/g 4 2

              Cadmium ug/g 0.27 0.02

              Chromium ug/g 3 1

              Cobalt ug/g 1.1 0.02

              Copper ug/g 11 0.1

              Iron ug/g 3500 50

              Lead ug/g 0.85 0.02

              Manganese ug/g 170 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.5 0.2

              Nickel ug/g 2.9 0.1

              Selenium ug/g 16 0.1

              Silver ug/g 0.06 0.02

              Strontium ug/g 32 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 20 0.1

              Uranium ug/g 0.16 0.01

              Vanadium ug/g 5.9 0.2

              Zinc ug/g 100 1

   Lab Section 6 (SPTP)

              Moisture % 88.09 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017932
May 09, 2018
TISSUE
05/09/2018 17:00 R3-138-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3600 50

              Antimony ug/g 0.3 0.2

              Arsenic ug/g 4.5 0.1

              Barium ug/g 84 0.1

              Beryllium ug/g 0.19 0.02

              Boron ug/g 7 2

              Cadmium ug/g 0.59 0.02

              Chromium ug/g 6 1

              Cobalt ug/g 3.2 0.02

              Copper ug/g 12 0.1

              Iron ug/g 7800 50

              Lead ug/g 2.3 0.02

              Manganese ug/g 230 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 1.5 0.2

              Nickel ug/g 9.9 0.1

              Selenium ug/g 15 0.1

              Silver ug/g 0.09 0.02

              Strontium ug/g 66 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 40 0.1

              Uranium ug/g 0.52 0.01

              Vanadium ug/g 15 0.2

              Zinc ug/g 100 1

   Lab Section 6 (SPTP)

              Moisture % 91.75 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017933
May 09, 2018
TISSUE
05/09/2018 17:00 R3-138-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4000 50

              Antimony ug/g 0.2 0.2

              Arsenic ug/g 4.9 0.1

              Barium ug/g 88 0.1

              Beryllium ug/g 0.17 0.02

              Boron ug/g 8 2

              Cadmium ug/g 0.55 0.02

              Chromium ug/g 6 1

              Cobalt ug/g 2.6 0.02

              Copper ug/g 10 0.1

              Iron ug/g 8600 50

              Lead ug/g 2.4 0.02

              Manganese ug/g 260 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 1.4 0.2

              Nickel ug/g 8.8 0.1

              Selenium ug/g 15 0.1

              Silver ug/g 0.07 0.02

              Strontium ug/g 79 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 38 0.1

              Uranium ug/g 0.44 0.01

              Vanadium ug/g 14 0.2

              Zinc ug/g 86 1

   Lab Section 6 (SPTP)

              Moisture % 91.59 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017934
May 11, 2018
TISSUE
05/11/2018 12:00 NAYDAY-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2700 50

              Antimony ug/g 0.3 0.2

              Arsenic ug/g 1.7 0.1

              Barium ug/g 185 0.1

              Beryllium ug/g 0.10 0.02

              Boron ug/g 6 2

              Cadmium ug/g 3.8 0.02

              Chromium ug/g 4 1

              Cobalt ug/g 3.3 0.02

              Copper ug/g 15 0.1

              Iron ug/g 3700 50

              Lead ug/g 1.6 0.02

              Manganese ug/g 1700 2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 3.6 0.2

              Nickel ug/g 6.1 0.1

              Selenium ug/g 1.8 0.1

              Silver ug/g 0.20 0.02

              Strontium ug/g 19 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 26 0.1

              Uranium ug/g 0.27 0.01

              Vanadium ug/g 9.8 0.2

              Zinc ug/g 160 1

   Lab Section 6 (SPTP)

              Moisture % 92.62 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 16 of 140

SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017935
May 11, 2018
TISSUE
05/11/2018 12:00 NAYDAY-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5400 50

              Antimony ug/g 0.3 0.2

              Arsenic ug/g 2.6 0.1

              Barium ug/g 274 0.1

              Beryllium ug/g 0.18 0.02

              Boron ug/g 12 2

              Cadmium ug/g 1.7 0.02

              Chromium ug/g 8 1

              Cobalt ug/g 5.4 0.02

              Copper ug/g 14 0.1

              Iron ug/g 9000 500

              Lead ug/g 3.2 0.02

              Manganese ug/g 3200 2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 1.8 0.2

              Nickel ug/g 11 0.1

              Selenium ug/g 1.1 0.1

              Silver ug/g 0.26 0.02

              Strontium ug/g 34 0.2

              Thallium ug/g 0.2 0.1

              Tin ug/g 0.2 0.1

              Titanium ug/g 39 0.1

              Uranium ug/g 0.37 0.01

              Vanadium ug/g 20 2

              Zinc ug/g 100 1

   Lab Section 6 (SPTP)

              Moisture % 85.96 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017936
May 11, 2018
TISSUE
05/11/2018 12:00 NAYDAY-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3300 20

              Antimony ug/g 0.2 0.1

              Arsenic ug/g 2.2 0.05

              Barium ug/g 180 0.05

              Beryllium ug/g 0.11 0.01

              Boron ug/g 8 1

              Cadmium ug/g 2.1 0.01

              Chromium ug/g 5.1 0.5

              Cobalt ug/g 3.7 0.01

              Copper ug/g 18 0.05

              Iron ug/g 7300 200

              Lead ug/g 1.9 0.01

              Manganese ug/g 1630 1

              Mercury ug/g 0.038 0.005

              Molybdenum ug/g 2.1 0.1

              Nickel ug/g 7.6 0.05

              Selenium ug/g 3.2 0.05

              Silver ug/g 0.27 0.01

              Strontium ug/g 23 0.1

              Thallium ug/g 0.11 0.05

              Tin ug/g 0.10 0.05

              Titanium ug/g 26 0.05

              Uranium ug/g 0.25 0.005

              Vanadium ug/g 12 1

              Zinc ug/g 110 0.5

   Lab Section 6 (SPTP)

              Moisture % 87.49 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017937
May 07, 2018
TISSUE
05/07/2018 15:00 OTTO-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2200 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.2 0.5

              Barium ug/g 200 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.9 0.1

              Copper ug/g 67 0.5

              Iron ug/g 1100 20

              Lead ug/g 0.7 0.1

              Manganese ug/g 38 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.6 0.5

              Selenium ug/g 16 0.5

              Silver ug/g 0.3 0.1

              Strontium ug/g 340 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 30 0.5

              Uranium ug/g 0.07 0.05

              Vanadium ug/g 6 1

              Zinc ug/g 90 5

   Lab Section 6 (SPTP)

              Moisture % 85.47 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017938
May 07, 2018
TISSUE
05/07/2018 15:00 OTTO-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1700 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.6 0.5

              Barium ug/g 100 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.6 0.1

              Copper ug/g 36 0.5

              Iron ug/g 1200 20

              Lead ug/g 0.6 0.1

              Manganese ug/g 110 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.9 0.5

              Selenium ug/g 15 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 190 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 20 0.5

              Uranium ug/g 0.05 0.05

              Vanadium ug/g 5 1

              Zinc ug/g 92 5

   Lab Section 6 (SPTP)

              Moisture % 84.18 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017939
May 07, 2018
TISSUE
05/07/2018 15:00 OTTO-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1800 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.9 0.5

              Barium ug/g 240 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.8 0.1

              Copper ug/g 51 0.5

              Iron ug/g 1100 20

              Lead ug/g 0.7 0.1

              Manganese ug/g 38 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.3 0.5

              Selenium ug/g 14 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 420 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 18 0.5

              Uranium ug/g 0.08 0.05

              Vanadium ug/g 5 1

              Zinc ug/g 65 5

   Lab Section 6 (SPTP)

              Moisture % 81.57 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017940
May 09, 2018
TISSUE
05/09/2018 11:07 MCUP-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1100 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.7 0.5

              Barium ug/g 24 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.3 0.1

              Copper ug/g 11 0.5

              Iron ug/g 570 20

              Lead ug/g 0.4 0.1

              Manganese ug/g 12 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.0 0.5

              Selenium ug/g 9.0 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 24 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 12 0.5

              Uranium ug/g 0.11 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 80 5

   Lab Section 6 (SPTP)

              Moisture % 79.97 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017941
May 09, 2018
TISSUE
05/09/2018 11:07 MCUP-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1500 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.3 0.1

              Barium ug/g 26 0.1

              Beryllium ug/g 0.06 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.18 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.61 0.02

              Copper ug/g 17 0.1

              Iron ug/g 790 5

              Lead ug/g 0.60 0.02

              Manganese ug/g 27 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.3 0.2

              Nickel ug/g 1.4 0.1

              Selenium ug/g 12 0.1

              Silver ug/g 0.19 0.02

              Strontium ug/g 75 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 14 0.1

              Uranium ug/g 0.17 0.01

              Vanadium ug/g 3.9 0.2

              Zinc ug/g 71 1

   Lab Section 6 (SPTP)

              Moisture % 77.31 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017942
May 09, 2018
TISSUE
05/09/2018 11:07 MCUP-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 860 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.6 0.1

              Barium ug/g 13 0.1

              Beryllium ug/g 0.03 0.02

              Boron ug/g 2 2

              Cadmium ug/g 0.12 0.02

              Chromium ug/g 1 1

              Cobalt ug/g 0.32 0.02

              Copper ug/g 13 0.1

              Iron ug/g 450 5

              Lead ug/g 0.30 0.02

              Manganese ug/g 18 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.8 0.1

              Selenium ug/g 14 0.1

              Silver ug/g 0.07 0.02

              Strontium ug/g 9.0 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 10 0.1

              Uranium ug/g 0.07 0.01

              Vanadium ug/g 2.3 0.2

              Zinc ug/g 82 1

   Lab Section 6 (SPTP)

              Moisture % 77.32 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017943
May 11, 2018
Freeze Dried Tissue 0.2g to 50mL
05/11/2018 16:30 FSTRC-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2400 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.8 0.1

              Barium ug/g 35 0.1

              Beryllium ug/g 0.10 0.02

              Boron ug/g 6 2

              Cadmium ug/g 1.4 0.02

              Chromium ug/g 4 1

              Cobalt ug/g 2.0 0.02

              Copper ug/g 24 0.1

              Iron ug/g 2000 5

              Lead ug/g 1.6 0.02

              Manganese ug/g 500 0.2

              Mercury ug/g 0.06 0.01

              Molybdenum ug/g 0.6 0.2

              Nickel ug/g 5.1 0.1

              Selenium ug/g 4.5 0.1

              Silver ug/g 0.47 0.02

              Strontium ug/g 90 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g 0.4 0.1

              Titanium ug/g 32 0.1

              Uranium ug/g 0.23 0.01

              Vanadium ug/g 8.6 0.2

              Zinc ug/g 110 1

   Lab Section 6 (SPTP)

              Moisture % 75.92 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017944
May 11, 2018
Freeze Dried Tissue 0.5g to 50mL
05/11/2018 16:30 FSTRC-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 6600 200

              Antimony ug/g 0.2 0.1

              Arsenic ug/g 3.3 0.05

              Barium ug/g 66 0.05

              Beryllium ug/g 0.18 0.01

              Boron ug/g 9 1

              Cadmium ug/g 1.2 0.01

              Chromium ug/g 10 0.5

              Cobalt ug/g 2.4 0.01

              Copper ug/g 22 0.05

              Iron ug/g 5400 20

              Lead ug/g 3.5 0.01

              Manganese ug/g 450 0.1

              Mercury ug/g 0.047 0.005

              Molybdenum ug/g 0.8 0.1

              Nickel ug/g 8.7 0.05

              Selenium ug/g 2.6 0.05

              Silver ug/g 0.53 0.01

              Strontium ug/g 174 0.1

              Thallium ug/g 0.20 0.05

              Tin ug/g 1.0 0.05

              Titanium ug/g 37 0.05

              Uranium ug/g 0.49 0.005

              Vanadium ug/g 23 1

              Zinc ug/g 100 0.5

   Lab Section 6 (SPTP)

              Moisture % 78.19 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017945
May 11, 2018
Freeze Dried Tissue 0.05g to 50mL
05/11/2018 16:30 FSTRC-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2300 20

              Antimony ug/g <1 1

              Arsenic ug/g 3.9 0.5

              Barium ug/g 59 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.6 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 2.3 0.1

              Copper ug/g 19 0.5

              Iron ug/g 4200 200

              Lead ug/g 1.2 0.1

              Manganese ug/g 520 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.2 0.5

              Selenium ug/g 3.3 0.5

              Silver ug/g 0.4 0.1

              Strontium ug/g 140 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 33 0.5

              Uranium ug/g 0.26 0.05

              Vanadium ug/g 8 1

              Zinc ug/g 87 5

   Lab Section 6 (SPTP)

              Moisture % 74.54 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017946
May 08, 2018
Freeze Dried Tissue 0.05g to 50mL
05/08/2018 13:30 LML-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1200 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.1 0.5

              Barium ug/g 59 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.0 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.2 0.1

              Copper ug/g 18 0.5

              Iron ug/g 1000 20

              Lead ug/g 0.9 0.1

              Manganese ug/g 30 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 2.1 0.5

              Selenium ug/g 8.6 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 14 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 19 0.5

              Uranium ug/g 0.10 0.05

              Vanadium ug/g 6 1

              Zinc ug/g 160 5

   Lab Section 6 (SPTP)

              Moisture % 86.89 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017947
May 08, 2018
Freeze Dried Tissue 0.05g to 50mL
05/08/2018 13:30 LML-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1800 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.2 0.5

              Barium ug/g 62 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.5 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.7 0.1

              Copper ug/g 22 0.5

              Iron ug/g 930 20

              Lead ug/g 0.9 0.1

              Manganese ug/g 41 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.4 0.5

              Selenium ug/g 6.6 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 39 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 32 0.5

              Uranium ug/g 0.11 0.05

              Vanadium ug/g 7 1

              Zinc ug/g 140 5

   Lab Section 6 (SPTP)

              Moisture % 85.10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 29 of 140

SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017948
May 08, 2018
Freeze Dried Tissue 0.05g to 50mL
05/08/2018 13:30 LML-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2600 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.2 0.5

              Barium ug/g 59 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.8 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 2.2 0.1

              Copper ug/g 29 0.5

              Iron ug/g 1200 20

              Lead ug/g 1.1 0.1

              Manganese ug/g 31 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 3.1 0.5

              Selenium ug/g 6.5 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 16 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 41 0.5

              Uranium ug/g 0.15 0.05

              Vanadium ug/g 11 1

              Zinc ug/g 170 5

   Lab Section 6 (SPTP)

              Moisture % 85.72 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017949
May 06, 2018
Freeze Dried Tissue 0.05g to 50mL
05/06/2018 13:30 REFF-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 190 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.7 0.5

              Barium ug/g 62 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.3 0.1

              Copper ug/g 24 0.5

              Iron ug/g 130 20

              Lead ug/g 0.2 0.1

              Manganese ug/g 23 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 7.2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 68 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 3.3 0.5

              Uranium ug/g 0.08 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 80 5

   Lab Section 6 (SPTP)

              Moisture % 86.93 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017950
May 06, 2018
Freeze Dried Tissue 0.05g to 50mL
05/06/2018 13:30 REFF-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 50 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 6.9 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 18 0.5

              Iron ug/g 60 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 5 1

              Mercury ug/g 0.07 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 5.2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 5 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.1 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 100 5

   Lab Section 6 (SPTP)

              Moisture % 84.68 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 32 of 140

SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017951
May 06, 2018
Freeze Dried Tissue 0.005g to 50mL
05/06/2018 13:30 REFF-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 130 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g 1 1

              Copper ug/g 32 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g 10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 5.6 0.5

              Silver ug/g <1 1

              Strontium ug/g 110 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 70 50

   Lab Section 6 (SPTP)

              Moisture % 83.79 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017952
May 03, 2018
Freeze Dried Tissue 0.2g to 50mL
05/03/2018 14:30 ELWDGC-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3600 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.3 0.1

              Barium ug/g 138 0.1

              Beryllium ug/g 0.14 0.02

              Boron ug/g 8 2

              Cadmium ug/g 0.44 0.02

              Chromium ug/g 6 1

              Cobalt ug/g 1.7 0.02

              Copper ug/g 24 0.1

              Iron ug/g 4300 50

              Lead ug/g 1.5 0.02

              Manganese ug/g 210 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 1.1 0.2

              Nickel ug/g 4.6 0.1

              Selenium ug/g 18 1

              Silver ug/g 0.15 0.02

              Strontium ug/g 270 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 30 0.1

              Uranium ug/g 0.58 0.01

              Vanadium ug/g 11 0.2

              Zinc ug/g 70 1

   Lab Section 6 (SPTP)

              Moisture % 83.19 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 34 of 140

SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017953
May 03, 2018
Freeze Dried Tissue 0.2g to 50mL
05/03/2018 14:30 ELWDGC-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4200 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.3 0.1

              Barium ug/g 80 0.1

              Beryllium ug/g 0.17 0.02

              Boron ug/g 8 2

              Cadmium ug/g 0.78 0.02

              Chromium ug/g 7 1

              Cobalt ug/g 2.1 0.02

              Copper ug/g 22 0.1

              Iron ug/g 4200 50

              Lead ug/g 2.0 0.02

              Manganese ug/g 140 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 1.1 0.2

              Nickel ug/g 6.0 0.1

              Selenium ug/g 23 1

              Silver ug/g 0.14 0.02

              Strontium ug/g 140 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 34 0.1

              Uranium ug/g 0.52 0.01

              Vanadium ug/g 13 0.2

              Zinc ug/g 120 1

   Lab Section 6 (SPTP)

              Moisture % 86.79 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017954
May 03, 2018
Freeze Dried Tissue 0.05g to 50mL
05/03/2018 14:30 ELWDGC-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2300 200

              Antimony ug/g <1 1

              Arsenic ug/g 1.8 0.5

              Barium ug/g 96 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.0 0.1

              Copper ug/g 22 0.5

              Iron ug/g 2100 20

              Lead ug/g 1.0 0.1

              Manganese ug/g 100 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.0 0.5

              Selenium ug/g 28 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 180 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 30 0.5

              Uranium ug/g 0.21 0.05

              Vanadium ug/g 7 1

              Zinc ug/g 96 5

   Lab Section 6 (SPTP)

              Moisture % 81.93 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017955
May 02, 2018
Freeze Dried Tissue 0.2g to 50mL
05/02/2018 11:05 GLM-S-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1500 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.8 0.1

              Barium ug/g 63 0.1

              Beryllium ug/g 0.06 0.02

              Boron ug/g 11 2

              Cadmium ug/g 0.20 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.57 0.02

              Copper ug/g 19 0.1

              Iron ug/g 880 5

              Lead ug/g 0.93 0.02

              Manganese ug/g 180 0.2

              Mercury ug/g 0.06 0.01

              Molybdenum ug/g 1.3 0.2

              Nickel ug/g 2.5 0.1

              Selenium ug/g 1.6 0.1

              Silver ug/g 0.05 0.02

              Strontium ug/g 17 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 31 0.1

              Uranium ug/g 0.38 0.01

              Vanadium ug/g 7.7 0.2

              Zinc ug/g 110 1

   Lab Section 6 (SPTP)

              Moisture % 89.34 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017956
May 02, 2018
Freeze Dried Tissue 0.5g to 50mL
05/02/2018 11:05 GLM-S-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1200 20

              Antimony ug/g 0.1 0.1

              Arsenic ug/g 0.76 0.05

              Barium ug/g 68 0.05

              Beryllium ug/g 0.04 0.01

              Boron ug/g 6 1

              Cadmium ug/g 0.17 0.01

              Chromium ug/g 1.8 0.5

              Cobalt ug/g 0.57 0.01

              Copper ug/g 14 0.05

              Iron ug/g 570 2

              Lead ug/g 0.66 0.01

              Manganese ug/g 109 0.1

              Mercury ug/g 0.049 0.005

              Molybdenum ug/g 1.2 0.1

              Nickel ug/g 2.0 0.05

              Selenium ug/g 1.4 0.05

              Silver ug/g 0.04 0.01

              Strontium ug/g 64 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 18 0.05

              Uranium ug/g 0.39 0.005

              Vanadium ug/g 5.7 0.1

              Zinc ug/g 76 0.5

   Lab Section 6 (SPTP)

              Moisture % 88.68 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017957
May 02, 2018
Freeze Dried Tissue 0.2g to 50mL
05/02/2018 11:05 GLM-S-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1600 5

              Antimony ug/g 0.2 0.2

              Arsenic ug/g 1.0 0.1

              Barium ug/g 73 0.1

              Beryllium ug/g 0.07 0.02

              Boron ug/g 10 2

              Cadmium ug/g 0.39 0.02

              Chromium ug/g 3 1

              Cobalt ug/g 0.66 0.02

              Copper ug/g 18 0.1

              Iron ug/g 840 5

              Lead ug/g 0.90 0.02

              Manganese ug/g 120 0.2

              Mercury ug/g 0.06 0.01

              Molybdenum ug/g 1.6 0.2

              Nickel ug/g 3.2 0.1

              Selenium ug/g 1.9 0.1

              Silver ug/g 0.05 0.02

              Strontium ug/g 36 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 27 0.1

              Uranium ug/g 0.94 0.01

              Vanadium ug/g 7.8 0.2

              Zinc ug/g 110 1

   Lab Section 6 (SPTP)

              Moisture % 89.49 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017958
May 05, 2018
Freeze Dried Tissue 0.005g to 50mL
05/05/2018 14:07 FO15-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 400 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 20 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 12 5

              Iron ug/g 1000 200

              Lead ug/g <1 1

              Manganese ug/g 90 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.7 0.5

              Silver ug/g <1 1

              Strontium ug/g 10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 8 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 80 50

   Lab Section 6 (SPTP)

              Moisture % 79.40 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017959
May 05, 2018
Freeze Dried Tissue 0.005g to 50mL
05/05/2018 14:07 FO15-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 54 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 9 5

              Iron ug/g 1800 200

              Lead ug/g <1 1

              Manganese ug/g 190 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.9 0.5

              Silver ug/g <1 1

              Strontium ug/g 60 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 15 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6 (SPTP)

              Moisture % 80.88 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017960
May 05, 2018
Freeze Dried Tissue 0.2g to 50mL
05/05/2018 14:07 FO15-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1800 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.7 0.1

              Barium ug/g 26 0.1

              Beryllium ug/g 0.08 0.02

              Boron ug/g 6 2

              Cadmium ug/g 0.11 0.02

              Chromium ug/g 3 1

              Cobalt ug/g 0.47 0.02

              Copper ug/g 17 0.1

              Iron ug/g 1600 50

              Lead ug/g 0.84 0.02

              Manganese ug/g 120 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.4 0.2

              Nickel ug/g 1.5 0.1

              Selenium ug/g 2.3 0.1

              Silver ug/g 0.22 0.02

              Strontium ug/g 7.9 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 15 0.1

              Uranium ug/g 0.11 0.01

              Vanadium ug/g 6.0 0.2

              Zinc ug/g 100 1

   Lab Section 6 (SPTP)

              Moisture % 82.83 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017961
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 14:00 ERWCO-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3800 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.4 0.1

              Barium ug/g 77 0.1

              Beryllium ug/g 0.15 0.02

              Boron ug/g 7 2

              Cadmium ug/g 0.67 0.02

              Chromium ug/g 7 1

              Cobalt ug/g 1.7 0.02

              Copper ug/g 18 0.1

              Iron ug/g 5000 50

              Lead ug/g 1.8 0.02

              Manganese ug/g 93 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.8 0.2

              Nickel ug/g 4.8 0.1

              Selenium ug/g 30 1

              Silver ug/g 0.20 0.02

              Strontium ug/g 88 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 33 0.1

              Uranium ug/g 0.43 0.01

              Vanadium ug/g 12 0.2

              Zinc ug/g 96 1

   Lab Section 6 (SPTP)

              Moisture % 82.88 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017962
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 14:00 ERWCO-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2900 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.3 0.1

              Barium ug/g 50 0.1

              Beryllium ug/g 0.13 0.02

              Boron ug/g 5 2

              Cadmium ug/g 0.56 0.02

              Chromium ug/g 5 1

              Cobalt ug/g 2.4 0.02

              Copper ug/g 16 0.1

              Iron ug/g 3600 50

              Lead ug/g 1.5 0.02

              Manganese ug/g 66 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.8 0.2

              Nickel ug/g 5.0 0.1

              Selenium ug/g 23 0.1

              Silver ug/g 0.16 0.02

              Strontium ug/g 82 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 27 0.1

              Uranium ug/g 0.22 0.01

              Vanadium ug/g 9.8 0.2

              Zinc ug/g 130 1

   Lab Section 6 (SPTP)

              Moisture % 82.53 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017963
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 14:00 ERWCO-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

Aluminum ug/g 1200 20

Antimony ug/g <0.1 0.1

Arsenic ug/g 2.5 0.05

Barium ug/g 96 0.05

Beryllium ug/g 0.04 0.01

Boron ug/g 2 1

Cadmium ug/g 0.29 0.01

Chromium ug/g 2.1 0.5

Cobalt ug/g 0.74 0.01

Copper ug/g 32 0.05

Iron ug/g 1400 20

Lead ug/g 0.43 0.01

Manganese ug/g 52 0.1

Mercury ug/g 0.012 0.005

Molybdenum ug/g 0.3 0.1

Nickel ug/g 1.2 0.05

Selenium ug/g 38 0.5

Silver ug/g 0.23 0.01

Strontium ug/g 106 0.1

Thallium ug/g <0.05 0.05

Tin ug/g <0.05 0.05

Titanium ug/g 12 0.05

Uranium ug/g 0.093 0.005

Vanadium ug/g 3.4 0.1

Zinc ug/g 200 0.5

   Lab Section 6 (SPTP)

Moisture % 87.24 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017964
May 03, 2018
Freeze Dried Tissue 0.2g to 50mL
05/03/2018 09:15 MV4-01-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1300 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.3 0.1

              Barium ug/g 52 0.1

              Beryllium ug/g 0.06 0.02

              Boron ug/g 4 2

              Cadmium ug/g 0.76 0.02

              Chromium ug/g 3 1

              Cobalt ug/g 1.3 0.02

              Copper ug/g 14 0.1

              Iron ug/g 1200 5

              Lead ug/g 0.70 0.02

              Manganese ug/g 54 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 2.6 0.1

              Selenium ug/g 23 0.1

              Silver ug/g 0.17 0.02

              Strontium ug/g 80 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 13 0.1

              Uranium ug/g 0.15 0.01

              Vanadium ug/g 4.6 0.2

              Zinc ug/g 140 1

   Lab Section 6 (SPTP)

              Moisture % 85.47 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017965
May 03, 2018
Freeze Dried Tissue 0.05g to 50mL
05/03/2018 09:15 MV4-01-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 820 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.0 0.5

              Barium ug/g 100 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.6 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.0 0.1

              Copper ug/g 25 0.5

              Iron ug/g 750 20

              Lead ug/g 0.4 0.1

              Manganese ug/g 95 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.5 0.5

              Selenium ug/g 15 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 210 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 7.1 0.5

              Uranium ug/g 0.23 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 76 5

   Lab Section 6 (SPTP)

              Moisture % 81.43 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017966
May 03, 2018
Freeze Dried Tissue 0.2g to 50mL
05/03/2018 09:15 MV4-01-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1100 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.5 0.1

              Barium ug/g 87 0.1

              Beryllium ug/g 0.05 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.78 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.92 0.02

              Copper ug/g 30 0.1

              Iron ug/g 910 5

              Lead ug/g 0.52 0.02

              Manganese ug/g 45 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.3 0.2

              Nickel ug/g 1.4 0.1

              Selenium ug/g 28 0.1

              Silver ug/g 0.26 0.02

              Strontium ug/g 110 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 10 0.1

              Uranium ug/g 0.25 0.01

              Vanadium ug/g 3.7 0.2

              Zinc ug/g 200 1

   Lab Section 6 (SPTP)

              Moisture % 82.18 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017967
May 05, 2018
Freeze Dried Tissue 0.05g to 50mL
05/05/2018 10:12 CUPO-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4500 20

              Antimony ug/g <1 1

              Arsenic ug/g 6.7 0.5

              Barium ug/g 78 0.5

              Beryllium ug/g 0.5 0.1

              Boron ug/g 10 10

              Cadmium ug/g 0.5 0.1

              Chromium ug/g 13 5

              Cobalt ug/g 3.4 0.1

              Copper ug/g 8.8 0.5

              Iron ug/g 12200 200

              Lead ug/g 8.4 0.1

              Manganese ug/g 300 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 8.8 0.5

              Selenium ug/g 1.7 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 30 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 52 0.5

              Uranium ug/g 0.36 0.05

              Vanadium ug/g 20 1

              Zinc ug/g 59 5

   Lab Section 6 (SPTP)

              Moisture % 58.10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017968
May 05, 2018
TISSUE
05/05/2018 10:12 CUPO-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g Not Reported 0.5

              Antimony ug/g Not Reported 0.02

              Arsenic ug/g Not Reported 0.01

              Barium ug/g Not Reported 0.01

              Beryllium ug/g Not Reported 0.002

              Boron ug/g Not Reported 0.2

              Cadmium ug/g Not Reported 0.002

              Chromium ug/g Not Reported 0.1

              Cobalt ug/g Not Reported 0.002

              Copper ug/g Not Reported 0.01

              Iron ug/g Not Reported 0.5

              Lead ug/g Not Reported 0.002

              Manganese ug/g Not Reported 0.02

              Mercury ug/g Not Reported 0.001

              Molybdenum ug/g Not Reported 0.02

              Nickel ug/g Not Reported 0.01

              Selenium ug/g Not Reported 0.01

              Silver ug/g Not Reported 0.002

              Strontium ug/g Not Reported 0.02

              Thallium ug/g Not Reported 0.01

              Tin ug/g Not Reported 0.01

              Titanium ug/g Not Reported 0.01

              Uranium ug/g Not Reported 0.001

              Vanadium ug/g Not Reported 0.02

              Zinc ug/g Not Reported 0.1

   Lab Section 6 (SPTP)

              Moisture % Not Reported 0.02

Results not reported due to insufficient sample.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017969
May 05, 2018
Freeze Dried Tissue 0.05g to 50mL
05/05/2018 10:12 CUPO-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2200 200

              Antimony ug/g <1 1

              Arsenic ug/g 2.9 0.5

              Barium ug/g 35 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.6 0.1

              Chromium ug/g 9 5

              Cobalt ug/g 1.8 0.1

              Copper ug/g 14 0.5

              Iron ug/g 4500 200

              Lead ug/g 2.7 0.1

              Manganese ug/g 230 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 3.8 0.5

              Selenium ug/g 6.6 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 11 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 26 0.5

              Uranium ug/g 0.32 0.05

              Vanadium ug/g 11 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 72.25 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017970
May 08, 2018
Freeze Dried Tissue 0.2g to 50mL
05/08/2018 16:02 FOFR2W-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 840 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.2 0.1

              Barium ug/g 44 0.1

              Beryllium ug/g 0.05 0.02

              Boron ug/g 4 2

              Cadmium ug/g 2.2 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.94 0.02

              Copper ug/g 11 0.1

              Iron ug/g 780 5

              Lead ug/g 0.56 0.02

              Manganese ug/g 1160 0.2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 0.8 0.2

              Nickel ug/g 11 0.1

              Selenium ug/g 2.6 0.1

              Silver ug/g 0.12 0.02

              Strontium ug/g 20 0.2

              Thallium ug/g 0.2 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 11 0.1

              Uranium ug/g 0.85 0.01

              Vanadium ug/g 3.4 0.2

              Zinc ug/g 93 1

   Lab Section 6 (SPTP)

              Moisture % 83.08 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017971
May 08, 2018
Freeze Dried Tissue 0.2g to 50mL
05/08/2018 16:02 FOFR2W-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 810 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.8 0.1

              Barium ug/g 76 0.1

              Beryllium ug/g 0.04 0.02

              Boron ug/g 3 2

              Cadmium ug/g 3.4 0.02

              Chromium ug/g 1 1

              Cobalt ug/g 1.3 0.02

              Copper ug/g 13 0.1

              Iron ug/g 770 5

              Lead ug/g 0.42 0.02

              Manganese ug/g 3300 2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 1.0 0.2

              Nickel ug/g 6.0 0.1

              Selenium ug/g 3.9 0.1

              Silver ug/g 0.14 0.02

              Strontium ug/g 24 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 9.9 0.1

              Uranium ug/g 0.60 0.01

              Vanadium ug/g 3.1 0.2

              Zinc ug/g 95 1

   Lab Section 6 (SPTP)

              Moisture % 82.39 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017972
May 08, 2018
Freeze Dried Tissue 0.2g to 50mL
05/08/2018 16:02 FOFR2W-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 800 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.3 0.1

              Barium ug/g 66 0.1

              Beryllium ug/g 0.04 0.02

              Boron ug/g 3 2

              Cadmium ug/g 5.3 0.02

              Chromium ug/g 1 1

              Cobalt ug/g 1.3 0.02

              Copper ug/g 14 0.1

              Iron ug/g 1500 50

              Lead ug/g 0.50 0.02

              Manganese ug/g 2100 2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 1.0 0.2

              Nickel ug/g 4.7 0.1

              Selenium ug/g 5.2 0.1

              Silver ug/g 0.08 0.02

              Strontium ug/g 16 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 8.2 0.1

              Uranium ug/g 0.30 0.01

              Vanadium ug/g 3.4 0.2

              Zinc ug/g 120 1

   Lab Section 6 (SPTP)

              Moisture % 83.99 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017973
May 06, 2018
Freeze Dried Tissue 0.05g to 50mL
05/06/2018 15:35 R1-44-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 380 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.9 0.5

              Barium ug/g 320 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.5 0.1

              Copper ug/g 43 0.5

              Iron ug/g 560 20

              Lead ug/g 0.4 0.1

              Manganese ug/g 39 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 0.8 0.5

              Selenium ug/g 5.2 0.5

              Silver ug/g 0.3 0.1

              Strontium ug/g 340 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 6.3 0.5

              Uranium ug/g 0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 65 5

   Lab Section 6 (SPTP)

              Moisture % 83.00 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 55 of 140

SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017974
May 06, 2018
Freeze Dried Tissue 0.05g to 50mL
05/06/2018 15:35 R1-44-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 260 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.4 0.5

              Barium ug/g 290 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.5 0.1

              Copper ug/g 35 0.5

              Iron ug/g 360 20

              Lead ug/g 0.2 0.1

              Manganese ug/g 32 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 0.7 0.5

              Selenium ug/g 7.4 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 290 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 3.3 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 60 5

   Lab Section 6 (SPTP)

              Moisture % 84.07 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017975
May 06, 2018
Freeze Dried Tissue 0.05g to 50mL
05/06/2018 15:35 R1-44-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 130 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.5 0.5

              Barium ug/g 290 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.4 0.1

              Copper ug/g 38 0.5

              Iron ug/g 180 20

              Lead ug/g 0.1 0.1

              Manganese ug/g 31 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 6.7 0.5

              Silver ug/g 0.3 0.1

              Strontium ug/g 270 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.6 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 64 5

   Lab Section 6 (SPTP)

              Moisture % 82.60 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017976
May 02, 2018
Freeze Dried Tissue 0.005g to 50mL
05/02/2018 15:35 GRLK-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 23 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 7 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g 60 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.1 0.5

              Silver ug/g <1 1

              Strontium ug/g 90 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 120 50

   Lab Section 6 (SPTP)

              Moisture % 54.30 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017977
May 02, 2018
Freeze Dried Tissue 0.005g to 50mL
05/02/2018 15:35 GRLK-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 400 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 24 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g 300 200

              Lead ug/g <1 1

              Manganese ug/g 30 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 4.8 0.5

              Silver ug/g <1 1

              Strontium ug/g 20 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 6 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 60 50

   Lab Section 6 (SPTP)

              Moisture % 82.57 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017978
May 02, 2018
TISSUE
05/02/2018 15:35 GRLK-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g Not Reported 0.5

              Antimony ug/g Not Reported 0.02

              Arsenic ug/g Not Reported 0.01

              Barium ug/g Not Reported 0.01

              Beryllium ug/g Not Reported 0.002

              Boron ug/g Not Reported 0.2

              Cadmium ug/g Not Reported 0.002

              Chromium ug/g Not Reported 0.1

              Cobalt ug/g Not Reported 0.002

              Copper ug/g Not Reported 0.01

              Iron ug/g Not Reported 0.5

              Lead ug/g Not Reported 0.002

              Manganese ug/g Not Reported 0.02

              Mercury ug/g Not Reported 0.001

              Molybdenum ug/g Not Reported 0.02

              Nickel ug/g Not Reported 0.01

              Selenium ug/g Not Reported 0.01

              Silver ug/g Not Reported 0.002

              Strontium ug/g Not Reported 0.02

              Thallium ug/g Not Reported 0.01

              Tin ug/g Not Reported 0.01

              Titanium ug/g Not Reported 0.01

              Uranium ug/g Not Reported 0.001

              Vanadium ug/g Not Reported 0.02

              Zinc ug/g Not Reported 0.1

   Lab Section 6 (SPTP)

              Moisture % Not Reported 0.02

Results not reported due to insufficient sample.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017979
May 06, 2018
Freeze Dried Tissue 0.05g to 50mL
05/06/2018 13:28 ERMO-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 810 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.4 0.5

              Barium ug/g 81 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.8 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.9 0.1

              Copper ug/g 26 0.5

              Iron ug/g 870 20

              Lead ug/g 0.6 0.1

              Manganese ug/g 120 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.5 0.5

              Selenium ug/g 8.7 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 39 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 8.0 0.5

              Uranium ug/g 0.11 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 81.05 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017980
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 13:28 ERMO-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 780 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 3.1 0.1

              Barium ug/g 150 0.1

              Beryllium ug/g 0.03 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.66 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.64 0.02

              Copper ug/g 51 0.1

              Iron ug/g 1100 50

              Lead ug/g 0.35 0.02

              Manganese ug/g 120 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.5 0.2

              Nickel ug/g 1.2 0.1

              Selenium ug/g 6.9 0.1

              Silver ug/g 0.27 0.02

              Strontium ug/g 110 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 10 0.1

              Uranium ug/g 0.06 0.01

              Vanadium ug/g 2.4 0.2

              Zinc ug/g 74 1

   Lab Section 6 (SPTP)

              Moisture % 85.28 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017981
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 13:28 ERMO-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 990 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 3.4 0.1

              Barium ug/g 54 0.1

              Beryllium ug/g 0.04 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.55 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.79 0.02

              Copper ug/g 16 0.1

              Iron ug/g 6100 50

              Lead ug/g 0.50 0.02

              Manganese ug/g 230 0.2

              Mercury ug/g 0.07 0.01

              Molybdenum ug/g 0.9 0.2

              Nickel ug/g 2.0 0.1

              Selenium ug/g 5.4 0.1

              Silver ug/g 0.19 0.02

              Strontium ug/g 31 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 11 0.1

              Uranium ug/g 0.16 0.01

              Vanadium ug/g 3.3 0.2

              Zinc ug/g 100 1

   Lab Section 6 (SPTP)

              Moisture % 83.63 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017982
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 17:30 MU4-02-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 250 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.8 0.1

              Barium ug/g 10 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.41 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.60 0.02

              Copper ug/g 11 0.1

              Iron ug/g 240 5

              Lead ug/g 0.15 0.02

              Manganese ug/g 23 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.9 0.1

              Selenium ug/g 8.6 0.1

              Silver ug/g 0.09 0.02

              Strontium ug/g 31 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.8 0.1

              Uranium ug/g 0.07 0.01

              Vanadium ug/g 1.0 0.2

              Zinc ug/g 69 1

   Lab Section 6 (SPTP)

              Moisture % 81.15 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017983
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 17:30 MU4-02-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 960 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.5 0.1

              Barium ug/g 50 0.1

              Beryllium ug/g 0.05 0.02

              Boron ug/g 8 2

              Cadmium ug/g 0.46 0.02

              Chromium ug/g 3 1

              Cobalt ug/g 0.55 0.02

              Copper ug/g 21 0.1

              Iron ug/g 650 5

              Lead ug/g 0.57 0.02

              Manganese ug/g 21 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 2.1 0.1

              Selenium ug/g 13 0.1

              Silver ug/g 0.15 0.02

              Strontium ug/g 66 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 10 0.1

              Uranium ug/g 0.18 0.01

              Vanadium ug/g 3.3 0.2

              Zinc ug/g 96 1

   Lab Section 6 (SPTP)

              Moisture % 84.01 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017984
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 17:30 MU4-02-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 610 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.8 0.1

              Barium ug/g 139 0.1

              Beryllium ug/g 0.03 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.32 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.79 0.02

              Copper ug/g 46 0.1

              Iron ug/g 480 5

              Lead ug/g 0.38 0.02

              Manganese ug/g 14 0.2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 0.3 0.2

              Nickel ug/g 1.7 0.1

              Selenium ug/g 12 0.1

              Silver ug/g 0.25 0.02

              Strontium ug/g 180 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 8.0 0.1

              Uranium ug/g 0.17 0.01

              Vanadium ug/g 2.1 0.2

              Zinc ug/g 88 1

   Lab Section 6 (SPTP)

              Moisture % 86.68 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017985
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 16:30 EROU-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4100 50

              Antimony ug/g 0.2 0.2

              Arsenic ug/g 8.2 0.1

              Barium ug/g 118 0.1

              Beryllium ug/g 0.16 0.02

              Boron ug/g 11 2

              Cadmium ug/g 0.64 0.02

              Chromium ug/g 8 1

              Cobalt ug/g 3.7 0.02

              Copper ug/g 12 0.1

              Iron ug/g 10800 50

              Lead ug/g 2.4 0.02

              Manganese ug/g 2100 2

              Mercury ug/g 0.10 0.01

              Molybdenum ug/g 3.1 0.2

              Nickel ug/g 7.6 0.1

              Selenium ug/g 3.3 0.1

              Silver ug/g 0.13 0.02

              Strontium ug/g 46 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 38 0.1

              Uranium ug/g 0.60 0.01

              Vanadium ug/g 14 0.2

              Zinc ug/g 120 1

   Lab Section 6 (SPTP)

              Moisture % 89.41 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017986
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 16:30 EROU-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3200 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 7.1 0.1

              Barium ug/g 115 0.1

              Beryllium ug/g 0.11 0.02

              Boron ug/g 6 2

              Cadmium ug/g 0.60 0.02

              Chromium ug/g 5 1

              Cobalt ug/g 3.6 0.02

              Copper ug/g 14 0.1

              Iron ug/g 9600 500

              Lead ug/g 1.5 0.02

              Manganese ug/g 2800 2

              Mercury ug/g 0.09 0.01

              Molybdenum ug/g 4.0 0.2

              Nickel ug/g 5.9 0.1

              Selenium ug/g 3.5 0.1

              Silver ug/g 0.15 0.02

              Strontium ug/g 41 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 30 0.1

              Uranium ug/g 0.32 0.01

              Vanadium ug/g 10 0.2

              Zinc ug/g 100 1

   Lab Section 6 (SPTP)

              Moisture % 87.08 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017987
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 16:30 EROU-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1700 20

              Antimony ug/g 0.1 0.1

              Arsenic ug/g 7.4 0.05

              Barium ug/g 106 0.05

              Beryllium ug/g 0.06 0.01

              Boron ug/g 5 1

              Cadmium ug/g 0.55 0.01

              Chromium ug/g 2.9 0.5

              Cobalt ug/g 6.2 0.01

              Copper ug/g 13 0.05

              Iron ug/g 11900 200

              Lead ug/g 0.90 0.01

              Manganese ug/g 2820 1

              Mercury ug/g 0.097 0.005

              Molybdenum ug/g 4.9 0.1

              Nickel ug/g 5.4 0.05

              Selenium ug/g 3.2 0.05

              Silver ug/g 0.13 0.01

              Strontium ug/g 32 0.1

              Thallium ug/g 0.06 0.05

              Tin ug/g 0.06 0.05

              Titanium ug/g 20 0.05

              Uranium ug/g 0.36 0.005

              Vanadium ug/g 6.1 0.1

              Zinc ug/g 110 0.5

   Lab Section 6 (SPTP)

              Moisture % 89.07 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017988
May 03, 2018
Freeze Dried Tissue 0.2g to 50mL
05/03/2018 17:25 ERST-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 380 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.7 0.1

              Barium ug/g 18 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 1.1 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.44 0.02

              Copper ug/g 22 0.1

              Iron ug/g 1100 5

              Lead ug/g 0.44 0.02

              Manganese ug/g 74 0.2

              Mercury ug/g 0.13 0.01

              Molybdenum ug/g 0.5 0.2

              Nickel ug/g 0.8 0.1

              Selenium ug/g 10 0.1

              Silver ug/g 0.04 0.02

              Strontium ug/g 9.7 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 4.4 0.1

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 1.7 0.2

              Zinc ug/g 190 1

   Lab Section 6 (SPTP)

              Moisture % 64.69 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017989
May 03, 2018
Freeze Dried Tissue 0.05g to 50mL
05/03/2018 17:25 ERST-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 670 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.6 0.5

              Barium ug/g 95 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.7 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 2.2 0.1

              Copper ug/g 9.0 0.5

              Iron ug/g 1300 20

              Lead ug/g 0.6 0.1

              Manganese ug/g 340 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.8 0.5

              Selenium ug/g 5.3 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 110 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 6.6 0.5

              Uranium ug/g 0.31 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 76 5

   Lab Section 6 (SPTP)

              Moisture % 71.82 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017990
May 03, 2018
Freeze Dried Tissue 0.05g to 50mL
05/03/2018 17:25 ERST-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 480 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.1 0.5

              Barium ug/g 100 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.3 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.7 0.1

              Copper ug/g 14 0.5

              Iron ug/g 990 20

              Lead ug/g 0.5 0.1

              Manganese ug/g 200 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.1 0.5

              Selenium ug/g 6.3 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 92 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 6.5 0.5

              Uranium ug/g 0.10 0.05

              Vanadium ug/g 2 1

              Zinc ug/g 71 5

   Lab Section 6 (SPTP)

              Moisture % 76.86 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017991
May 02, 2018
Freeze Dried Tissue 0.05g to 50mL
05/02/2018 09:05 GLM-L-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1200 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.9 0.5

              Barium ug/g 210 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.4 0.1

              Copper ug/g 21 0.5

              Iron ug/g 800 20

              Lead ug/g 1.1 0.1

              Manganese ug/g 60 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 2.9 0.5

              Selenium ug/g 2.1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 61 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 25 0.5

              Uranium ug/g 0.93 0.05

              Vanadium ug/g 5 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 91.84 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017992
May 02, 2018
Freeze Dried Tissue 0.05g to 50mL
05/02/2018 09:05 GLM-L-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 390 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.6 0.5

              Barium ug/g 58 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.2 0.1

              Copper ug/g 17 0.5

              Iron ug/g 330 20

              Lead ug/g 0.4 0.1

              Manganese ug/g 57 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 1.6 0.5

              Selenium ug/g 1.4 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 24 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 7.3 0.5

              Uranium ug/g 0.34 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 95.31 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017993
May 02, 2018
Freeze Dried Tissue 0.05g to 50mL
05/02/2018 09:05 GLM-L-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 570 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.9 0.5

              Barium ug/g 94 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.3 0.1

              Copper ug/g 19 0.5

              Iron ug/g 400 20

              Lead ug/g 0.5 0.1

              Manganese ug/g 55 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 1.6 0.5

              Selenium ug/g 1.5 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 38 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 9.3 0.5

              Uranium ug/g 0.71 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 100 5

   Lab Section 6 (SPTP)

              Moisture % 93.67 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017994
May 13, 2018
Freeze Dried Tissue 0.05g to 50mL
05/13/2018 13:36 PWP-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 25 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 3.0 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.3 0.1

              Copper ug/g 20 0.5

              Iron ug/g 110 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 140 1

              Mercury ug/g 0.12 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 0.6 0.5

              Selenium ug/g 5.3 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 14 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 280 5

   Lab Section 6 (SPTP)

              Moisture % 79.71 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017995
May 13, 2018
Freeze Dried Tissue 0.2g to 50mL
05/13/2018 13:36 PWP-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1400 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.6 0.1

              Barium ug/g 111 0.1

              Beryllium ug/g 0.05 0.02

              Boron ug/g 7 2

              Cadmium ug/g 0.65 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.54 0.02

              Copper ug/g 17 0.1

              Iron ug/g 1200 50

              Lead ug/g 1.1 0.02

              Manganese ug/g 230 0.2

              Mercury ug/g 0.10 0.01

              Molybdenum ug/g 2.0 0.2

              Nickel ug/g 2.2 0.1

              Selenium ug/g 11 0.1

              Silver ug/g 0.10 0.02

              Strontium ug/g 42 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 18 0.1

              Uranium ug/g 0.46 0.01

              Vanadium ug/g 4.1 0.2

              Zinc ug/g 150 1

   Lab Section 6 (SPTP)

              Moisture % 90.82 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017996
May 13, 2018
Freeze Dried Tissue 0.5g to 50mL
05/13/2018 13:36 PWP-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 82 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.25 0.05

              Barium ug/g 115 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g 1 1

              Cadmium ug/g 0.36 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.09 0.01

              Copper ug/g 17 0.05

              Iron ug/g 180 2

              Lead ug/g 0.10 0.01

              Manganese ug/g 302 0.1

              Mercury ug/g 0.10 0.05

              Molybdenum ug/g 1.9 0.1

              Nickel ug/g 0.20 0.05

              Selenium ug/g 2.0 0.05

              Silver ug/g 0.09 0.01

              Strontium ug/g 34 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.2 0.05

              Uranium ug/g 0.023 0.005

              Vanadium ug/g 0.3 0.1

              Zinc ug/g 160 0.5

   Lab Section 6 (SPTP)

              Moisture % 87.44 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017997
May 13, 2018
Freeze Dried Tissue 0.2g to 50mL
05/13/2018 09:56 UTHP-1-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2000 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.8 0.1

              Barium ug/g 33 0.1

              Beryllium ug/g 0.06 0.02

              Boron ug/g 4 2

              Cadmium ug/g 0.39 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.51 0.02

              Copper ug/g 21 0.1

              Iron ug/g 1000 50

              Lead ug/g 0.72 0.02

              Manganese ug/g 38 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 2.7 0.1

              Selenium ug/g 53 1

              Silver ug/g 0.12 0.02

              Strontium ug/g 23 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 16 0.1

              Uranium ug/g 0.22 0.01

              Vanadium ug/g 5.0 0.2

              Zinc ug/g 95 1

   Lab Section 6 (SPTP)

              Moisture % 84.83 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017998
May 13, 2018
Freeze Dried Tissue 0.2g to 50mL
05/13/2018 09:56 UTHP-2-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 910 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.0 0.1

              Barium ug/g 36 0.1

              Beryllium ug/g 0.03 0.02

              Boron ug/g 2 2

              Cadmium ug/g 0.26 0.02

              Chromium ug/g 1 1

              Cobalt ug/g 0.42 0.02

              Copper ug/g 27 0.1

              Iron ug/g 640 5

              Lead ug/g 0.40 0.02

              Manganese ug/g 22 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 1.8 0.1

              Selenium ug/g 34 1

              Silver ug/g 0.15 0.02

              Strontium ug/g 58 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 9.1 0.1

              Uranium ug/g 0.08 0.01

              Vanadium ug/g 2.5 0.2

              Zinc ug/g 87 1

   Lab Section 6 (SPTP)

              Moisture % 81.22 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018017999
May 13, 2018
Freeze Dried Tissue 0.2g to 50mL
05/13/2018 09:56 UTHP-3-INV 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 600 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.5 0.1

              Barium ug/g 13 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.48 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.34 0.02

              Copper ug/g 28 0.1

              Iron ug/g 350 5

              Lead ug/g 0.27 0.02

              Manganese ug/g 24 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 1.1 0.1

              Selenium ug/g 43 1

              Silver ug/g 0.10 0.02

              Strontium ug/g 14 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 5.9 0.1

              Uranium ug/g 0.08 0.01

              Vanadium ug/g 1.8 0.2

              Zinc ug/g 160 1

   Lab Section 6 (SPTP)

              Moisture % 82.11 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018000
May 13, 2018
Freeze Dried Tissue 0.5g to 50mL
05/13/2018 11:15 FRSO-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1100 20

              Antimony ug/g 0.1 0.1

              Arsenic ug/g 0.82 0.05

              Barium ug/g 80 0.05

              Beryllium ug/g 0.04 0.01

              Boron ug/g 19 1

              Cadmium ug/g 0.12 0.01

              Chromium ug/g 1.6 0.5

              Cobalt ug/g 0.51 0.01

              Copper ug/g 3.2 0.05

              Iron ug/g 1200 20

              Lead ug/g 3.2 0.01

              Manganese ug/g 900 1

              Mercury ug/g 0.041 0.005

              Molybdenum ug/g 0.4 0.1

              Nickel ug/g 1.6 0.05

              Selenium ug/g 2.0 0.05

              Silver ug/g 0.02 0.01

              Strontium ug/g 44 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g 0.06 0.05

              Titanium ug/g 26 0.05

              Uranium ug/g 0.12 0.005

              Vanadium ug/g 3.2 0.1

              Zinc ug/g 230 0.5

   Lab Section 6 (SPTP)

              Moisture % 99.47 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018001
May 13, 2018
Freeze Dried Tissue 0.2g to 50mL
05/13/2018 13:36 PWP-LTS-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 450 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.5 0.1

              Barium ug/g 31 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g 4 2

              Cadmium ug/g 0.06 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.27 0.02

              Copper ug/g 3.3 0.1

              Iron ug/g 280 5

              Lead ug/g 0.46 0.02

              Manganese ug/g 500 0.2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 0.3 0.2

              Nickel ug/g 0.7 0.1

              Selenium ug/g 1.4 0.1

              Silver ug/g 0.02 0.02

              Strontium ug/g 18 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 8.2 0.1

              Uranium ug/g 0.05 0.01

              Vanadium ug/g 1.7 0.2

              Zinc ug/g 71 1

   Lab Section 6 (SPTP)

              Moisture % 99.18 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018002
May 11, 2018
Freeze Dried Tissue 0.2g to 50mL
05/11/2018 09:00 FOXCF/R6-48-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 120 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1

              Barium ug/g 16 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.03 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.13 0.02

              Copper ug/g 5.5 0.1

              Iron ug/g 170 5

              Lead ug/g 0.08 0.02

              Manganese ug/g 68 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 0.6 0.1

              Selenium ug/g 4.3 0.1

              Silver ug/g 0.03 0.02

              Strontium ug/g 8.4 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.6 0.1

              Uranium ug/g 0.05 0.01

              Vanadium ug/g 0.4 0.2

              Zinc ug/g 140 1

   Lab Section 6 (SPTP)

              Moisture % 99.25 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018003
May 13, 2018
Freeze Dried Tissue 0.5g to 50mL
05/13/2018 09:56 UTHP-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3200 20

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 1.0 0.05

              Barium ug/g 44 0.05

              Beryllium ug/g 0.09 0.01

              Boron ug/g 6 1

              Cadmium ug/g 0.08 0.01

              Chromium ug/g 3.4 0.5

              Cobalt ug/g 1.1 0.01

              Copper ug/g 5.6 0.05

              Iron ug/g 2400 20

              Lead ug/g 1.1 0.01

              Manganese ug/g 990 1

              Mercury ug/g 0.020 0.005

              Molybdenum ug/g 0.2 0.1

              Nickel ug/g 2.3 0.05

              Selenium ug/g 7.4 0.05

              Silver ug/g 0.04 0.01

              Strontium ug/g 36 0.1

              Thallium ug/g 0.06 0.05

              Tin ug/g 0.05 0.05

              Titanium ug/g 24 0.05

              Uranium ug/g 0.18 0.005

              Vanadium ug/g 7.2 0.1

              Zinc ug/g 440 0.5

   Lab Section 6 (SPTP)

              Moisture % 97.69 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018004
May 10, 2018
Freeze Dried Tissue 0.2g to 50mL
05/10/2018 08:44 R6-51-1-CSF 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 86 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 19 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.11 0.02

              Copper ug/g 4.7 0.1

              Iron ug/g 160 5

              Lead ug/g 0.05 0.02

              Manganese ug/g 17 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.4 0.1

              Selenium ug/g 4.9 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 7.4 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 1.5 0.1

              Uranium ug/g 0.03 0.01

              Vanadium ug/g 0.3 0.2

              Zinc ug/g 120 1

   Lab Section 6 (SPTP)

              Moisture % 99.30 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018005
May 12, 2018
Freeze Dried Tissue 0.05g to 50mL
05/12/2018 15:14 EROU-LTS-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 930 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 27 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.5 0.1

              Copper ug/g 1.9 0.5

              Iron ug/g 1100 20

              Lead ug/g 0.5 0.1

              Manganese ug/g 130 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.3 0.5

              Selenium ug/g 1.7 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 25 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 13 0.5

              Uranium ug/g 0.16 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 62 5

   Lab Section 6 (SPTP)

              Moisture % 98.40 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018006

Freeze Dried Tissue 0.2g to 50mL
R6-51-2-CSF 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 130 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.1 0.1

              Barium ug/g 20 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.03 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.17 0.02

              Copper ug/g 5.1 0.1

              Iron ug/g 160 5

              Lead ug/g 0.08 0.02

              Manganese ug/g 36 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.4 0.1

              Selenium ug/g 3.2 0.1

              Silver ug/g 0.04 0.02

              Strontium ug/g 7.3 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.6 0.1

              Uranium ug/g 0.03 0.01

              Vanadium ug/g 0.5 0.2

              Zinc ug/g 120 1

   Lab Section 6 (SPTP)

              Moisture % 99.16 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018007
May 13, 2018
Freeze Dried Tissue 0.5g to 50mL
05/13/2018 13:36 PWP-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 91 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.12 0.05

              Barium ug/g 13 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g 1 1

              Cadmium ug/g 0.02 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.09 0.01

              Copper ug/g 4.2 0.05

              Iron ug/g 150 2

              Lead ug/g 0.06 0.01

              Manganese ug/g 42 0.1

              Mercury ug/g 0.039 0.005

              Molybdenum ug/g 0.2 0.1

              Nickel ug/g 0.18 0.05

              Selenium ug/g 2.0 0.05

              Silver ug/g 0.06 0.01

              Strontium ug/g 8.7 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.9 0.05

              Uranium ug/g 0.024 0.005

              Vanadium ug/g 0.3 0.1

              Zinc ug/g 450 0.5

   Lab Section 6 (SPTP)

              Moisture % 97.84 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018008
May 11, 2018
Freeze Dried Tissue 0.2g to 50mL
05/11/2018 12:00 NAYDAY-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 140 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1

              Barium ug/g 53 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.05 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.37 0.02

              Copper ug/g 4.6 0.1

              Iron ug/g 160 5

              Lead ug/g 0.09 0.02

              Manganese ug/g 200 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.8 0.2

              Nickel ug/g 1.0 0.1

              Selenium ug/g 3.1 0.1

              Silver ug/g 0.02 0.02

              Strontium ug/g 16 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.2 0.1

              Uranium ug/g 0.22 0.01

              Vanadium ug/g 0.6 0.2

              Zinc ug/g 84 1

   Lab Section 6 (SPTP)

              Moisture % 99.51 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 90 of 140

SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018009
May 10, 2018
Freeze Dried Tissue 0.5g to 50mL
05/10/2018 15:30 DAAL2-LTS-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4400 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.8 0.5

              Barium ug/g 85 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.3 0.1

              Chromium ug/g 5 5

              Cobalt ug/g 1.6 0.1

              Copper ug/g 5.2 0.5

              Iron ug/g 2500 20

              Lead ug/g 1.5 0.1

              Manganese ug/g 150 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.9 0.5

              Selenium ug/g 1.4 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 18 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 38 0.5

              Uranium ug/g 0.19 0.05

              Vanadium ug/g 12 1

              Zinc ug/g 70 5

   Lab Section 6 (SPTP)

              Moisture % 98.77 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018010
May 10, 2018
Freeze Dried Tissue 0.5g to 50mL
05/10/2018 18:06 DAAL1-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 12300 200

              Antimony ug/g <1 1

              Arsenic ug/g 10 0.5

              Barium ug/g 410 0.5

              Beryllium ug/g 0.9 0.1

              Boron ug/g 30 10

              Cadmium ug/g 1.1 0.1

              Chromium ug/g 71 5

              Cobalt ug/g 3.2 0.1

              Copper ug/g 30 0.5

              Iron ug/g 11400 200

              Lead ug/g 5.5 0.1

              Manganese ug/g 220 1

              Mercury ug/g 0.07 0.05

              Molybdenum ug/g 16 1

              Nickel ug/g 48 0.5

              Selenium ug/g 3.1 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 200 1

              Thallium ug/g 2.0 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 100 0.5

              Uranium ug/g 7.0 0.05

              Vanadium ug/g 54 1

              Zinc ug/g 390 5

   Lab Section 6 (SPTP)

              Moisture % 94.88 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018011
May 10, 2018
Freeze Dried Tissue 0.5g to 50mL
05/10/2018 09:00 MU4-01-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2000 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.5 0.5

              Barium ug/g 38 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.6 0.1

              Copper ug/g 3.9 0.5

              Iron ug/g 1500 20

              Lead ug/g 1.0 0.1

              Manganese ug/g 54 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.9 0.5

              Selenium ug/g 8.2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 44 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 16 0.5

              Uranium ug/g 0.22 0.05

              Vanadium ug/g 7 1

              Zinc ug/g 440 5

   Lab Section 6 (SPTP)

              Moisture % 97.99 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018012
May 09, 2018
Freeze Dried Tissue 0.5g to 50mL
05/09/2018 11:35 FOXCF/R6-48-WF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 440 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 8.1 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.1 0.1

              Copper ug/g 6.1 0.5

              Iron ug/g 280 20

              Lead ug/g 0.2 0.1

              Manganese ug/g 22 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 0.5 0.5

              Selenium ug/g 3.6 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 6.9 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 1 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 95.34 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018013
May 09, 2018
Freeze Dried Tissue 0.2g to 50mL
05/09/2018 17:00 R3-138-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1700 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g 59 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.8 0.2

              Copper ug/g 7 1

              Iron ug/g 2300 50

              Lead ug/g 0.8 0.2

              Manganese ug/g 800 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 4 1

              Selenium ug/g 14 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 48 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 18 1

              Uranium ug/g 0.3 0.1

              Vanadium ug/g 6 2

              Zinc ug/g 110 10

   Lab Section 6 (SPTP)

              Moisture % 98.67 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018014
May 09, 2018
Freeze Dried Tissue 0.5g to 50mL
05/09/2018 17:30 GLM-L-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 6300 200

              Antimony ug/g <1 1

              Arsenic ug/g 0.8 0.5

              Barium ug/g 80 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g 20 10

              Cadmium ug/g 0.3 0.1

              Chromium ug/g 8 5

              Cobalt ug/g 1.6 0.1

              Copper ug/g 6.6 0.5

              Iron ug/g 3000 20

              Lead ug/g 2.1 0.1

              Manganese ug/g 1060 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 5.3 0.5

              Selenium ug/g 3.0 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 240 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 62 0.5

              Uranium ug/g 1.0 0.05

              Vanadium ug/g 16 1

              Zinc ug/g 280 5

   Lab Section 6 (SPTP)

              Moisture % 89.80 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 96 of 140

SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018015
May 09, 2018
Freeze Dried Tissue 0.5g to 50mL
05/09/2018 11:00 MCUP-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 70 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.12 0.05

              Barium ug/g 15 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g 3 1

              Cadmium ug/g 0.01 0.01

              Chromium ug/g 0.8 0.5

              Cobalt ug/g 0.11 0.01

              Copper ug/g 4.9 0.05

              Iron ug/g 140 2

              Lead ug/g 0.05 0.01

              Manganese ug/g 8.0 0.1

              Mercury ug/g 0.007 0.005

              Molybdenum ug/g 0.2 0.1

              Nickel ug/g 0.33 0.05

              Selenium ug/g 4.3 0.05

              Silver ug/g 0.02 0.01

              Strontium ug/g 34 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.6 0.05

              Uranium ug/g 0.19 0.005

              Vanadium ug/g 0.2 0.1

              Zinc ug/g 120 0.5

   Lab Section 6 (SPTP)

              Moisture % 99.26 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 97 of 140

SRC Group # 2018-5543

Minnow Environmental Inc.

Aug 22, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018016
May 09, 2018
Freeze Dried Tissue 0.5g to 50mL
05/09/2018 17:00 ERWCO-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2700 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 33 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.8 0.1

              Copper ug/g 4.7 0.5

              Iron ug/g 1700 20

              Lead ug/g 1.1 0.1

              Manganese ug/g 88 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.4 0.5

              Selenium ug/g 18 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 23 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 18 0.5

              Uranium ug/g 0.17 0.05

              Vanadium ug/g 8 1

              Zinc ug/g 580 5

   Lab Section 6 (SPTP)

              Moisture % 96.70 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018017
May 08, 2018
Freeze Dried Tissue 0.5g to 50mL
05/08/2018 16:30 FOFR2W-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 490 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 20 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.4 0.1

              Copper ug/g 4.1 0.5

              Iron ug/g 410 20

              Lead ug/g 0.2 0.1

              Manganese ug/g 710 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.5 0.5

              Selenium ug/g 3.0 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 6.1 0.5

              Uranium ug/g 0.15 0.05

              Vanadium ug/g 2 1

              Zinc ug/g 340 5

   Lab Section 6 (SPTP)

              Moisture % 93.72 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018018
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 15:35 R1-44-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 180 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 18 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.1 0.1

              Copper ug/g 5.6 0.5

              Iron ug/g 240 20

              Lead ug/g 0.2 0.1

              Manganese ug/g 8 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 4.0 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 35 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 3.9 0.5

              Uranium ug/g 0.11 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 98 5

   Lab Section 6 (SPTP)

              Moisture % 98.57 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018019
May 07, 2018
Freeze Dried Tissue 0.5g to 50mL
05/07/2018 15:00 OTTO-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 6600 200

              Antimony ug/g <1 1

              Arsenic ug/g 1.4 0.5

              Barium ug/g 130 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g 20 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g 8 5

              Cobalt ug/g 2.3 0.1

              Copper ug/g 9.2 0.5

              Iron ug/g 3900 20

              Lead ug/g 1.9 0.1

              Manganese ug/g 220 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 6.8 0.5

              Selenium ug/g 11 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 130 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 42 0.5

              Uranium ug/g 0.22 0.05

              Vanadium ug/g 19 1

              Zinc ug/g 82 5

   Lab Section 6 (SPTP)

              Moisture % 97.81 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018020
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 14:00 ERWCO-LTS-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 9500 500

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 140 1

              Beryllium ug/g 0.4 0.2

              Boron ug/g 20 20

              Cadmium ug/g 0.5 0.2

              Chromium ug/g 20 10

              Cobalt ug/g 2.4 0.2

              Copper ug/g 7 1

              Iron ug/g 8700 50

              Lead ug/g 3.5 0.2

              Manganese ug/g 400 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 8 1

              Selenium ug/g 7 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 100 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 72 1

              Uranium ug/g 0.7 0.1

              Vanadium ug/g 30 2

              Zinc ug/g 70 10

   Lab Section 6 (SPTP)

              Moisture % 99.24 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018021
May 05, 2018
Freeze Dried Tissue 0.05g to 50mL
05/05/2018 10:12 CUPO-LTS-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2800 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.6 0.5

              Barium ug/g 42 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.1 0.1

              Chromium ug/g 5 5

              Cobalt ug/g 0.8 0.1

              Copper ug/g 3.7 0.5

              Iron ug/g 1600 20

              Lead ug/g 1.5 0.1

              Manganese ug/g 240 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.4 0.5

              Selenium ug/g 1.2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 14 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 0.6 0.5

              Titanium ug/g 53 0.5

              Uranium ug/g 0.12 0.05

              Vanadium ug/g 7 1

              Zinc ug/g 76 5

   Lab Section 6 (SPTP)

              Moisture % 97.89 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018022
May 07, 2018
Freeze Dried Tissue 0.2g to 50mL
05/07/2018 15:00 OTTO-CSF-2 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5200 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g 80 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.2 0.2

              Copper ug/g 8 1

              Iron ug/g 2600 50

              Lead ug/g 1.5 0.2

              Manganese ug/g 100 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 4 1

              Selenium ug/g 7 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 86 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 33 1

              Uranium ug/g 0.2 0.1

              Vanadium ug/g 13 2

              Zinc ug/g 130 10

   Lab Section 6 (SPTP)

              Moisture % 99.24 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018023
May 07, 2018
Freeze Dried Tissue 0.2g to 50mL
05/07/2018 09:46 REFF-1-CSF 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 62 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 23 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.07 0.02

              Copper ug/g 4.8 0.1

              Iron ug/g 96 5

              Lead ug/g 0.05 0.02

              Manganese ug/g 9.3 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.2 0.1

              Selenium ug/g 3.6 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 21 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 1.5 0.1

              Uranium ug/g 0.06 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 120 1

   Lab Section 6 (SPTP)

              Moisture % 99.12 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018024
May 07, 2018
Freeze Dried Tissue 0.5g to 50mL
05/07/2018 09:46 REFF-2-CSF 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 100 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.06 0.05

              Barium ug/g 28 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g 2 1

              Cadmium ug/g 0.02 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01

              Copper ug/g 5.9 0.05

              Iron ug/g 130 2

              Lead ug/g 0.09 0.01

              Manganese ug/g 14 0.1

              Mercury ug/g 0.005 0.005

              Molybdenum ug/g 0.1 0.1

              Nickel ug/g 0.21 0.05

              Selenium ug/g 3.3 0.05

              Silver ug/g 0.02 0.01

              Strontium ug/g 22 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 2.8 0.05

              Uranium ug/g 0.080 0.005

              Vanadium ug/g 0.3 0.1

              Zinc ug/g 140 0.5

   Lab Section 6 (SPTP)

              Moisture % 98.88 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018025
May 02, 2018
Freeze Dried Tissue 0.2g to 50mL
05/02/2018 11:05 GLM-S-WF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 14 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.3 0.1

              Barium ug/g 9.7 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.04 0.02

              Copper ug/g 5.4 0.1

              Iron ug/g 54 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 10 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.2 0.1

              Selenium ug/g 3.3 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 9.8 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.4 0.1

              Uranium ug/g 0.05 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 110 1

   Lab Section 6 (SPTP)

              Moisture % 97.28 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018026
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 16:31 EROU-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1600 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.0 0.5

              Barium ug/g 51 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.6 0.1

              Copper ug/g 7.1 0.5

              Iron ug/g 1600 20

              Lead ug/g 0.6 0.1

              Manganese ug/g 1040 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.2 0.5

              Selenium ug/g 6.3 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 42 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 17 0.5

              Uranium ug/g 0.39 0.05

              Vanadium ug/g 5 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 98.82 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018027
May 11, 2018
Freeze Dried Tissue 0.2g to 50mL
05/11/2018 16:30 FSTRC-WF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 940 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 72 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 2.2 0.2

              Copper ug/g 7 1

              Iron ug/g 1700 50

              Lead ug/g 0.6 0.2

              Manganese ug/g 1900 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 4 1

              Selenium ug/g 3 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 100 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 10 1

              Uranium ug/g 2.2 0.1

              Vanadium ug/g 4 2

              Zinc ug/g 80 10

   Lab Section 6 (SPTP)

              Moisture % 98.66 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018028
May 11, 2018
Freeze Dried Tissue 0.2g to 50mL
05/11/2018 12:00 NAYDAY-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 500 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.3 0.1

              Barium ug/g 64 0.1

              Beryllium ug/g 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.14 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.87 0.02

              Copper ug/g 4.8 0.1

              Iron ug/g 650 5

              Lead ug/g 0.32 0.02

              Manganese ug/g 430 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.6 0.2

              Nickel ug/g 1.5 0.1

              Selenium ug/g 7.7 0.1

              Silver ug/g 0.02 0.02

              Strontium ug/g 9.8 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 6.6 0.1

              Uranium ug/g 0.32 0.01

              Vanadium ug/g 2.0 0.2

              Zinc ug/g 540 1

   Lab Section 6 (SPTP)

              Moisture % 98.62 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018029
May 10, 2018
Freeze Dried Tissue 0.2g to 50mL
05/10/2018 11:15 FRSO-WF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 13 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 3.3 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.04 0.02

              Copper ug/g 4.8 0.1

              Iron ug/g 59 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 3.4 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.1 0.1

              Selenium ug/g 1.7 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.8 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.6 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 140 1

   Lab Section 6 (SPTP)

              Moisture % 96.73 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018030
May 10, 2018
Freeze Dried Tissue 0.05g to 50mL
05/10/2018 11:15 FRSO-LTS-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 130 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 19 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 2.3 0.5

              Iron ug/g 170 20

              Lead ug/g 0.3 0.1

              Manganese ug/g 34 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 0.7 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 17 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 3.1 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 56 5

   Lab Section 6 (SPTP)

              Moisture % 97.63 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018031
May 11, 2018
Freeze Dried Tissue 0.2g to 50mL
05/11/2018 12:00 NAYDAY-LTS-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 430 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.3 0.1

              Barium ug/g 44 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.08 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.73 0.02

              Copper ug/g 3.4 0.1

              Iron ug/g 440 5

              Lead ug/g 0.28 0.02

              Manganese ug/g 390 0.2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 0.6 0.2

              Nickel ug/g 1.3 0.1

              Selenium ug/g 4.9 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 11 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g 0.4 0.1

              Titanium ug/g 6.6 0.1

              Uranium ug/g 0.18 0.01

              Vanadium ug/g 1.8 0.2

              Zinc ug/g 71 1

   Lab Section 6 (SPTP)

              Moisture % 99.16 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018032
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 08:55 FO15-CSF-2 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 69 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.07 0.05

              Barium ug/g 23 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g 2 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.07 0.01

              Copper ug/g 5.9 0.05

              Iron ug/g 200 2

              Lead ug/g 0.07 0.01

              Manganese ug/g 48 0.1

              Mercury ug/g 0.010 0.005

              Molybdenum ug/g 0.1 0.1

              Nickel ug/g 0.20 0.05

              Selenium ug/g 3.1 0.05

              Silver ug/g 0.01 0.01

              Strontium ug/g 20 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g 0.12 0.05

              Titanium ug/g 1.3 0.05

              Uranium ug/g 0.043 0.005

              Vanadium ug/g 0.3 0.1

              Zinc ug/g 96 0.5

   Lab Section 6 (SPTP)

              Moisture % 99.12 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018033
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 08:45 GRLK-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 26 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.28 0.05

              Barium ug/g 11 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.05 0.01

              Copper ug/g 6.0 0.05

              Iron ug/g 86 2

              Lead ug/g 0.04 0.01

              Manganese ug/g 6.2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.3 0.1

              Nickel ug/g 0.17 0.05

              Selenium ug/g 4.0 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 22 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g 0.20 0.05

              Titanium ug/g 0.60 0.05

              Uranium ug/g 0.26 0.005

              Vanadium ug/g 0.2 0.1

              Zinc ug/g 140 0.5

   Lab Section 6 (SPTP)

              Moisture % 98.89 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018034
May 06, 2018
Freeze Dried Tissue 0.005g to 50mL
05/06/2018 16:22 GLM-L-LTS-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 600 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 23 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g 500 200

              Lead ug/g <1 1

              Manganese ug/g 80 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.7 0.5

              Silver ug/g <1 1

              Strontium ug/g 20 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 9 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 80 50

   Lab Section 6 (SPTP)

              Moisture % 98.14 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018035
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 07:00 MIWW-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 320 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.1 0.1

              Barium ug/g 27 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g 4 2

              Cadmium ug/g 0.08 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.29 0.02

              Copper ug/g 7.1 0.1

              Iron ug/g 260 5

              Lead ug/g 0.32 0.02

              Manganese ug/g 9.6 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 2.3 0.1

              Selenium ug/g 5.1 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 86 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g 0.6 0.1

              Titanium ug/g 5.8 0.1

              Uranium ug/g 0.09 0.01

              Vanadium ug/g 1.0 0.2

              Zinc ug/g 130 1

   Lab Section 6 (SPTP)

              Moisture % 99.12 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018036
May 02, 2018
Freeze Dried Tissue 0.2g to 50mL
05/02/2018 09:05 GLM-L-WF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 36 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.1 0.1

              Barium ug/g 16 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.03 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.05 0.02

              Copper ug/g 5.3 0.1

              Iron ug/g 69 5

              Lead ug/g 0.18 0.02

              Manganese ug/g 14 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.4 0.1

              Selenium ug/g 4.8 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 17 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.8 0.1

              Uranium ug/g 0.10 0.01

              Vanadium ug/g 0.3 0.2

              Zinc ug/g 140 1

   Lab Section 6 (SPTP)

              Moisture % 98.76 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018037
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 13:30 REFF-CSF-3 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 88 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.07 0.05

              Barium ug/g 24 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g 1 1

              Cadmium ug/g 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.05 0.01

              Copper ug/g 5.2 0.05

              Iron ug/g 120 2

              Lead ug/g 0.08 0.01

              Manganese ug/g 6.2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g 0.17 0.05

              Selenium ug/g 2.0 0.05

              Silver ug/g 0.01 0.01

              Strontium ug/g 18 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.8 0.05

              Uranium ug/g 0.063 0.005

              Vanadium ug/g 0.2 0.1

              Zinc ug/g 160 0.5

   Lab Section 6 (SPTP)

              Moisture % 98.55 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018038
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 07:00 DUP-CSF-TD 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 210 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1

              Barium ug/g 25 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g 4 2

              Cadmium ug/g 0.07 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.23 0.02

              Copper ug/g 6.8 0.1

              Iron ug/g 210 5

              Lead ug/g 0.22 0.02

              Manganese ug/g 7.8 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 2.0 0.1

              Selenium ug/g 6.2 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 79 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g 0.8 0.1

              Titanium ug/g 3.9 0.1

              Uranium ug/g 0.08 0.01

              Vanadium ug/g 0.8 0.2

              Zinc ug/g 140 1

   Lab Section 6 (SPTP)

              Moisture % 99.11 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018039
May 02, 2018
Freeze Dried Tissue 0.2g to 50mL
05/02/2018 15:35 GRLK-CSF-2 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 20 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.3 0.1

              Barium ug/g 14 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.05 0.02

              Copper ug/g 5.9 0.1

              Iron ug/g 72 5

              Lead ug/g 0.04 0.02

              Manganese ug/g 4.4 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.3 0.2

              Nickel ug/g 0.2 0.1

              Selenium ug/g 3.9 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 26 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.5 0.1

              Uranium ug/g 0.36 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 140 1

   Lab Section 6 (SPTP)

              Moisture % 99.50 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018040
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 13:30 REFF-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 260 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.15 0.05

              Barium ug/g 34 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g 3 1

              Cadmium ug/g 0.05 0.01

              Chromium ug/g 0.8 0.5

              Cobalt ug/g 0.13 0.01

              Copper ug/g 4.0 0.05

              Iron ug/g 270 2

              Lead ug/g 0.26 0.01

              Manganese ug/g 19 0.1

              Mercury ug/g 0.020 0.005

              Molybdenum ug/g 0.2 0.1

              Nickel ug/g 0.45 0.05

              Selenium ug/g 5.3 0.05

              Silver ug/g 0.01 0.01

              Strontium ug/g 18 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 5.1 0.05

              Uranium ug/g 0.080 0.005

              Vanadium ug/g 0.8 0.1

              Zinc ug/g 340 0.5

   Lab Section 6 (SPTP)

              Moisture % 93.18 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018041
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 08:55 FO15-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 22 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 17 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.05 0.02

              Copper ug/g 5.4 0.1

              Iron ug/g 280 5

              Lead ug/g 0.02 0.02

              Manganese ug/g 26 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.1 0.1

              Selenium ug/g 4.4 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 15 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.6 0.1

              Uranium ug/g 0.03 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 140 1

   Lab Section 6 (SPTP)

              Moisture % 98.72 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018042
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 08:47 ERWSF-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1300 20

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.52 0.05

              Barium ug/g 44 0.05

              Beryllium ug/g 0.04 0.01

              Boron ug/g 6 1

              Cadmium ug/g 0.09 0.01

              Chromium ug/g 2.2 0.5

              Cobalt ug/g 0.56 0.01

              Copper ug/g 5.2 0.05

              Iron ug/g 910 20

              Lead ug/g 0.56 0.01

              Manganese ug/g 117 0.1

              Mercury ug/g 0.009 0.005

              Molybdenum ug/g 0.2 0.1

              Nickel ug/g 1.7 0.05

              Selenium ug/g 3.2 0.05

              Silver ug/g 0.02 0.01

              Strontium ug/g 32 0.1

              Thallium ug/g 0.05 0.05

              Tin ug/g 0.09 0.05

              Titanium ug/g 12 0.05

              Uranium ug/g 0.16 0.005

              Vanadium ug/g 4.0 0.1

              Zinc ug/g 110 0.5

   Lab Section 6 (SPTP)

              Moisture % 98.70 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018043
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 09:50 EROL-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 160 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.08 0.05

              Barium ug/g 17 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.08 0.01

              Copper ug/g 5.6 0.05

              Iron ug/g 190 2

              Lead ug/g 0.06 0.01

              Manganese ug/g 13 0.1

              Mercury ug/g 0.013 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g 0.26 0.05

              Selenium ug/g 8.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 19 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 2.4 0.05

              Uranium ug/g 0.084 0.005

              Vanadium ug/g 0.4 0.1

              Zinc ug/g 120 0.5

   Lab Section 6 (SPTP)

              Moisture % 98.75 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018044
May 03, 2018
Freeze Dried Tissue 0.5g to 50mL
05/03/2018 17:25 ERST-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 110 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.13 0.05

              Barium ug/g 30 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g 2 1

              Cadmium ug/g 0.04 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.16 0.01

              Copper ug/g 5.2 0.05

              Iron ug/g 270 2

              Lead ug/g 0.11 0.01

              Manganese ug/g 34 0.1

              Mercury ug/g 0.008 0.005

              Molybdenum ug/g 0.2 0.1

              Nickel ug/g 0.60 0.05

              Selenium ug/g 8.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 37 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.5 0.05

              Uranium ug/g 0.31 0.005

              Vanadium ug/g 0.5 0.1

              Zinc ug/g 110 0.5

   Lab Section 6 (SPTP)

              Moisture % 99.32 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018045
May 03, 2018
Freeze Dried Tissue 0.2g to 50mL
05/03/2018 13:30 LML-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 490 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1

              Barium ug/g 21 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.04 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.16 0.02

              Copper ug/g 5.2 0.1

              Iron ug/g 300 5

              Lead ug/g 0.23 0.02

              Manganese ug/g 7.2 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.8 0.1

              Selenium ug/g 6.8 0.1

              Silver ug/g 0.03 0.02

              Strontium ug/g 8.9 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 7.1 0.1

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 2.2 0.2

              Zinc ug/g 160 1

   Lab Section 6 (SPTP)

              Moisture % 99.22 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018046
May 05, 2018
Freeze Dried Tissue 0.2g to 50mL
05/05/2018 14:45 FO15-WT-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 16 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 3.8 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.03 0.02

              Copper ug/g 4.4 0.1

              Iron ug/g 130 5

              Lead ug/g 0.03 0.02

              Manganese ug/g 6.2 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 4.1 0.1

              Silver ug/g 0.03 0.02

              Strontium ug/g 3.2 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.4 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 510 1

   Lab Section 6 (SPTP)

              Moisture % 94.55 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018047
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 17:30 MU4-02-CSF-01 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1900 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.4 0.1

              Barium ug/g 32 0.1

              Beryllium ug/g 0.06 0.02

              Boron ug/g 5 2

              Cadmium ug/g 0.15 0.02

              Chromium ug/g 5 1

              Cobalt ug/g 0.43 0.02

              Copper ug/g 6.0 0.1

              Iron ug/g 930 5

              Lead ug/g 0.83 0.02

              Manganese ug/g 29 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 2.6 0.1

              Selenium ug/g 7.6 0.1

              Silver ug/g 0.02 0.02

              Strontium ug/g 57 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g 0.5 0.1

              Titanium ug/g 19 0.1

              Uranium ug/g 0.48 0.01

              Vanadium ug/g 5.6 0.2

              Zinc ug/g 120 1

   Lab Section 6 (SPTP)

              Moisture % 99.51 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018048
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 13:28 ERMO-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 830 20

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.21 0.05

              Barium ug/g 15 0.05

              Beryllium ug/g 0.02 0.01

              Boron ug/g 2 1

              Cadmium ug/g 0.07 0.01

              Chromium ug/g 1.4 0.5

              Cobalt ug/g 0.20 0.01

              Copper ug/g 6.4 0.05

              Iron ug/g 550 20

              Lead ug/g 0.36 0.01

              Manganese ug/g 21 0.1

              Mercury ug/g 0.009 0.005

              Molybdenum ug/g 0.1 0.1

              Nickel ug/g 1.0 0.05

              Selenium ug/g 6.9 0.05

              Silver ug/g 0.01 0.01

              Strontium ug/g 13 0.1

              Thallium ug/g 0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 7.6 0.05

              Uranium ug/g 0.082 0.005

              Vanadium ug/g 2.6 0.1

              Zinc ug/g 130 0.5

   Lab Section 6 (SPTP)

              Moisture % 98.78 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018049
May 03, 2018
Freeze Dried Tissue 0.5g to 50mL
05/03/2018 09:15 MU4-01-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 870 20

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.61 0.05

              Barium ug/g 29 0.05

              Beryllium ug/g 0.02 0.01

              Boron ug/g 2 1

              Cadmium ug/g 0.06 0.01

              Chromium ug/g 2.4 0.5

              Cobalt ug/g 0.27 0.01

              Copper ug/g 5.8 0.05

              Iron ug/g 530 2

              Lead ug/g 0.38 0.01

              Manganese ug/g 32 0.1

              Mercury ug/g 0.006 0.005

              Molybdenum ug/g 0.1 0.1

              Nickel ug/g 1.1 0.05

              Selenium ug/g 11 0.5

              Silver ug/g 0.01 0.01

              Strontium ug/g 89 0.1

              Thallium ug/g 0.05 0.05

              Tin ug/g 0.10 0.05

              Titanium ug/g 8.6 0.05

              Uranium ug/g 0.20 0.005

              Vanadium ug/g 2.5 0.1

              Zinc ug/g 150 0.5

   Lab Section 6 (SPTP)

              Moisture % 99.00 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018050
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 08:55 FO15-CSF-3 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 7 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 8.9 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01

              Copper ug/g 4.8 0.05

              Iron ug/g 87 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 21 0.1

              Mercury ug/g 0.010 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g 0.06 0.05

              Selenium ug/g 3.4 0.05

              Silver ug/g 0.05 0.01

              Strontium ug/g 8.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.24 0.05

              Uranium ug/g 0.014 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 0.5

   Lab Section 6 (SPTP)

              Moisture % 97.80 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018051
May 09, 2018
Freeze Dried Tissue 0.5g to 50mL
05/09/2018 11:35 FOXCF/R6-48-CSF-2 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 60 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 13 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 5.0 0.5

              Iron ug/g 90 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 27 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.7 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 7 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 0.6 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 140 5

   Lab Section 6 (SPTP)

              Moisture % 99.41 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018052
May 06, 2018
Freeze Dried Tissue 0.5g to 50mL
05/06/2018 07:30 ELWDGC-CSF-1 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3400 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.9 0.5

              Barium ug/g 64 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g 10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g 5 5

              Cobalt ug/g 1.0 0.1

              Copper ug/g 5.2 0.5

              Iron ug/g 2300 20

              Lead ug/g 1.2 0.1

              Manganese ug/g 230 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.3 0.5

              Selenium ug/g 8.8 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 68 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 20 0.5

              Uranium ug/g 0.30 0.05

              Vanadium ug/g 10 1

              Zinc ug/g 100 5

   Lab Section 6 (SPTP)

              Moisture % 99.25 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018053
May 06, 2018
Freeze Dried Tissue 0.2g to 50mL
05/06/2018 07:30 ELWDGC-CSF-2 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1200 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g 53 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 0.5 0.2

              Copper ug/g 5 1

              Iron ug/g 880 50

              Lead ug/g 0.4 0.2

              Manganese ug/g 170 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 2 1

              Selenium ug/g 10 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 62 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 8 1

              Uranium ug/g 0.3 0.1

              Vanadium ug/g 4 2

              Zinc ug/g 120 10

   Lab Section 6 (SPTP)

              Moisture % 98.72 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018054
May 03, 2018
Freeze Dried Tissue 0.5g to 50mL
05/03/2018 14:30 ELWDGC-CSF-3 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3500 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.1 0.5

              Barium ug/g 65 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g 10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g 6 5

              Cobalt ug/g 1.2 0.1

              Copper ug/g 5.2 0.5

              Iron ug/g 3100 20

              Lead ug/g 1.4 0.1

              Manganese ug/g 290 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.8 0.5

              Selenium ug/g 5.5 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 71 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 18 0.5

              Uranium ug/g 0.39 0.05

              Vanadium ug/g 12 1

              Zinc ug/g 130 5

   Lab Section 6 (SPTP)

              Moisture % 99.88 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018055
May 03, 2018
Freeze Dried Tissue 0.5g to 50mL
05/03/2018 14:30 ELWDGC-CSF-4 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5500 200

              Antimony ug/g <1 1

              Arsenic ug/g 1.5 0.5

              Barium ug/g 78 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g 20 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g 9 5

              Cobalt ug/g 1.6 0.1

              Copper ug/g 5.6 0.5

              Iron ug/g 4100 20

              Lead ug/g 1.9 0.1

              Manganese ug/g 320 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 5.0 0.5

              Selenium ug/g 4.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 78 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 33 0.5

              Uranium ug/g 0.44 0.05

              Vanadium ug/g 18 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 98.75 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018056
May 03, 2018
Freeze Dried Tissue 0.5g to 50mL
05/03/2018 14:30 ELWDGC-CSF-5 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3900 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.3 0.5

              Barium ug/g 66 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g 10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g 6 5

              Cobalt ug/g 1.3 0.1

              Copper ug/g 5.5 0.5

              Iron ug/g 3400 20

              Lead ug/g 1.6 0.1

              Manganese ug/g 280 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.1 0.5

              Selenium ug/g 5.7 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 76 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 20 0.5

              Uranium ug/g 0.42 0.05

              Vanadium ug/g 13 1

              Zinc ug/g 120 5

   Lab Section 6 (SPTP)

              Moisture % 99.94 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018057
May 03, 2018
Freeze Dried Tissue 0.5g to 50mL
05/03/2018 14:15 ELWDGC-CSF-6 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3200 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.1 0.5

              Barium ug/g 54 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g 10 10

              Cadmium ug/g 0.1 0.1

              Chromium ug/g 5 5

              Cobalt ug/g 1.1 0.1

              Copper ug/g 5.3 0.5

              Iron ug/g 2700 20

              Lead ug/g 1.3 0.1

              Manganese ug/g 240 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.5 0.5

              Selenium ug/g 5.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 65 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 17 0.5

              Uranium ug/g 0.36 0.05

              Vanadium ug/g 11 1

              Zinc ug/g 130 5

   Lab Section 6 (SPTP)

              Moisture % 99.95 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018018999
May 05, 2018
Freeze Dried Tissue 0.05g to 50mL
05/05/2018 14:10 F015-LTS 

Client PO #:      
Date Received:  May 16, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 480 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 21 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.2 0.1

              Copper ug/g 3.3 0.5

              Iron ug/g 660 20

              Lead ug/g 0.4 0.1

              Manganese ug/g 180 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 0.6 0.5

              Selenium ug/g 2.0 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 12 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 3.7 0.5

              Uranium ug/g 0.24 0.05

              Vanadium ug/g 2 1

              Zinc ug/g 88 5

   Lab Section 6 (SPTP)

              Moisture % 98.07 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Teck Coal Limited
124B Aspen Drive
Box 1777
Sparwood, BC   V0B 2G0
  Attn: Cait Good

Date Samples Received: Aug-08-2018 Client P.O.: 

Sep 11, 2018

SRC Group # 2018-9727

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Sections 1 and 2 have been authorized by Keith Gipman, Supervisor
Results from Lab Section 3 have been authorized by Pat Moser, Supervisor
Results from Lab Sections 4 and 5 have been authorized by Vicky Snook, Supervisor
Results from Lab Section 6 have been authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



124B Aspen Drive
Box 1777
Sparwood, BC   V0B 2G0
  Attn: Cait Good

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031175
Jul 30, 2018
TISSUE
07/30/2018 09:15 HE27_INV_20180730-0915 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3000 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 32 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 3.3 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 7.7 0.2

              Copper ug/g 27 1

              Iron ug/g 2800 50

              Lead ug/g 1.4 0.2

              Manganese ug/g 100 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 5 1

              Selenium ug/g 18 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 18 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 30 1

              Uranium ug/g 0.2 0.1

              Vanadium ug/g 9 2

              Zinc ug/g 240 10

   Lab Section 6 (SPTP)

              Moisture % 81.61 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Environmental Analytical Laboratories
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031176
Jul 30, 2018
TISSUE
07/30/2018 09:30 HE27_INV_20180730-0930 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3400 50

              Antimony ug/g <2 2

              Arsenic ug/g 1 1

              Barium ug/g 37 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 2.8 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 6.0 0.2

              Copper ug/g 28 1

              Iron ug/g 3000 50

              Lead ug/g 1.7 0.2

              Manganese ug/g 92 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 5 1

              Selenium ug/g 15 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 22 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 30 1

              Uranium ug/g 0.2 0.1

              Vanadium ug/g 10 2

              Zinc ug/g 200 10

   Lab Section 6 (SPTP)

              Moisture % 75.47 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Environmental Analytical Laboratories
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031177
Jul 30, 2018
TISSUE
07/30/2018 09:40 HE27_INV_20180730-0920 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4000 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.3 0.1

              Barium ug/g 46 0.1

              Beryllium ug/g 0.15 0.02

              Boron ug/g 6 2

              Cadmium ug/g 3.2 0.02

              Chromium ug/g 7 1

              Cobalt ug/g 7.0 0.02

              Copper ug/g 25 0.1

              Iron ug/g 4000 50

              Lead ug/g 2.2 0.02

              Manganese ug/g 130 0.2

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 0.8 0.2

              Nickel ug/g 7.4 0.1

              Selenium ug/g 14 0.1

              Silver ug/g 0.09 0.02

              Strontium ug/g 29 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 37 0.1

              Uranium ug/g 0.28 0.01

              Vanadium ug/g 12 0.2

              Zinc ug/g 230 1

   Lab Section 6 (SPTP)

              Moisture % 77.23 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031178
Jul 31, 2018
TISSUE
07/31/2018 13:48 EROU_INV_20180731-1348 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4300 50

              Antimony ug/g <2 2

              Arsenic ug/g 4 1

              Barium ug/g 100 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.4 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.8 0.2

              Copper ug/g 10 1

              Iron ug/g 6900 50

              Lead ug/g 2.1 0.2

              Manganese ug/g 650 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 6 1

              Selenium ug/g 3 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 100 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 41 1

              Uranium ug/g 0.6 0.1

              Vanadium ug/g 16 2

              Zinc ug/g 80 10

   Lab Section 6 (SPTP)

              Moisture % 85.02 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031179
Jul 31, 2018
TISSUE
07/31/2018 14:20 EROU_INV_20180731-1420 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5000 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 5.0 0.1

              Barium ug/g 83 0.1

              Beryllium ug/g 0.18 0.02

              Boron ug/g 10 2

              Cadmium ug/g 0.42 0.02

              Chromium ug/g 9 1

              Cobalt ug/g 1.5 0.02

              Copper ug/g 12 0.1

              Iron ug/g 7700 50

              Lead ug/g 2.4 0.02

              Manganese ug/g 410 0.2

              Mercury ug/g 0.10 0.01

              Molybdenum ug/g 1.0 0.2

              Nickel ug/g 7.1 0.1

              Selenium ug/g 3.4 0.1

              Silver ug/g 0.15 0.02

              Strontium ug/g 51 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 36 0.1

              Uranium ug/g 0.54 0.01

              Vanadium ug/g 18 0.2

              Zinc ug/g 92 1

   Lab Section 6 (SPTP)

              Moisture % 86.50 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031180
Jul 31, 2018
TISSUE
07/31/2018 14:28 EROU_INV_20180731-1428 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3300 20

              Antimony ug/g <1 1

              Arsenic ug/g 3.5 0.5

              Barium ug/g 76 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.4 0.1

              Chromium ug/g 7 5

              Cobalt ug/g 1.6 0.1

              Copper ug/g 5.8 0.5

              Iron ug/g 4800 20

              Lead ug/g 1.5 0.1

              Manganese ug/g 360 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.7 0.5

              Selenium ug/g 1.5 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 170 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 25 0.5

              Uranium ug/g 0.35 0.05

              Vanadium ug/g 12 1

              Zinc ug/g 51 5

   Lab Section 6 (SPTP)

              Moisture % 77.55 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031181
Aug 01, 2018
TISSUE
08/01/2018 09:30 GLMS_INV_20180801-0930 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 53 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.6 0.1

              Barium ug/g 26 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.12 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.18 0.02

              Copper ug/g 17 0.1

              Iron ug/g 320 5

              Lead ug/g 0.09 0.02

              Manganese ug/g 36 0.2

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 0.6 0.2

              Nickel ug/g 0.1 0.1

              Selenium ug/g 0.7 0.1

              Silver ug/g 0.02 0.02

              Strontium ug/g 27 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 1.2 0.1

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 0.2 0.2

              Zinc ug/g 110 1

   Lab Section 6 (SPTP)

              Moisture % 82.06 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031182
Aug 01, 2018
TISSUE
08/01/2018 10:00 GLMS_INV_20180801-1000 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 84 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 1.0 0.05

              Barium ug/g 37 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.13 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.26 0.01

              Copper ug/g 16 0.05

              Iron ug/g 260 2

              Lead ug/g 0.05 0.01

              Manganese ug/g 64 0.1

              Mercury ug/g 0.029 0.005

              Molybdenum ug/g 0.4 0.1

              Nickel ug/g 0.27 0.05

              Selenium ug/g 0.73 0.05

              Silver ug/g 0.03 0.01

              Strontium ug/g 78 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 2.3 0.05

              Uranium ug/g 0.034 0.005

              Vanadium ug/g 0.3 0.1

              Zinc ug/g 94 0.5

   Lab Section 6 (SPTP)

              Moisture % 80.16 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031183
Aug 05, 2018
TISSUE
08/05/2018 09:10 MI16_INV_20180805-0910 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 940 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.3 0.1

              Barium ug/g 90 0.1

              Beryllium ug/g 0.03 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.14 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.74 0.02

              Copper ug/g 16 0.1

              Iron ug/g 580 5

              Lead ug/g 0.40 0.02

              Manganese ug/g 20 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 1.6 0.1

              Selenium ug/g 7.7 0.1

              Silver ug/g 0.26 0.02

              Strontium ug/g 230 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 7.3 0.1

              Uranium ug/g 0.20 0.01

              Vanadium ug/g 2.4 0.2

              Zinc ug/g 58 1

   Lab Section 6 (SPTP)

              Moisture % 74.78 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 9 of 112

SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031184
Aug 05, 2018
TISSUE
08/05/2018 09:20 MI16_INV_20180805-0920 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 140 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.1 0.1

              Barium ug/g 30 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.07 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.22 0.02

              Copper ug/g 22 0.1

              Iron ug/g 110 5

              Lead ug/g 0.07 0.02

              Manganese ug/g 3.6 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.4 0.1

              Selenium ug/g 12 0.1

              Silver ug/g 0.19 0.02

              Strontium ug/g 53 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 1.8 0.1

              Uranium ug/g 0.03 0.01

              Vanadium ug/g 0.5 0.2

              Zinc ug/g 94 1

   Lab Section 6 (SPTP)

              Moisture % 88.50 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031185
Aug 05, 2018
TISSUE
08/05/2018 09:30 MI16_INV_20180805-0930 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 890 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.9 0.5

              Barium ug/g 120 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.6 0.1

              Copper ug/g 15 0.5

              Iron ug/g 500 20

              Lead ug/g 0.4 0.1

              Manganese ug/g 15 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.3 0.5

              Selenium ug/g 12 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 72 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 9.7 0.5

              Uranium ug/g 0.14 0.05

              Vanadium ug/g 2 1

              Zinc ug/g 120 5

   Lab Section 6 (SPTP)

              Moisture % 84.91 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031186
Aug 05, 2018
TISSUE
08/05/2018 10:20 MIWW_INV_20180805-1020 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1500 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 180 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.9 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 0.6 0.2

              Copper ug/g 31 1

              Iron ug/g 820 50

              Lead ug/g 0.6 0.2

              Manganese ug/g 16 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 2 1

              Selenium ug/g 11 1

              Silver ug/g 0.2 0.2

              Strontium ug/g 170 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 18 1

              Uranium ug/g 0.1 0.1

              Vanadium ug/g 5 2

              Zinc ug/g 70 10

   Lab Section 6 (SPTP)

              Moisture % 87.80 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 12 of 112

SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031187
Aug 05, 2018
TISSUE
08/05/2018 10:30 MIWW_INV_20180805-1030 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 360 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.5 0.5

              Barium ug/g 74 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.3 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.6 0.1

              Copper ug/g 34 0.5

              Iron ug/g 230 20

              Lead ug/g 0.1 0.1

              Manganese ug/g 6 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 0.9 0.5

              Selenium ug/g 18 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 74 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 3.7 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 1 1

              Zinc ug/g 94 5

   Lab Section 6 (SPTP)

              Moisture % 86.50 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031188
Aug 05, 2018
TISSUE
08/05/2018 10:40 MIWW_INV_20180805-1040 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1400 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.4 0.5

              Barium ug/g 290 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.6 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.5 0.1

              Copper ug/g 41 0.5

              Iron ug/g 1000 20

              Lead ug/g 0.5 0.1

              Manganese ug/g 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.9 0.5

              Selenium ug/g 9.6 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 230 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 17 0.5

              Uranium ug/g 0.14 0.05

              Vanadium ug/g 5 1

              Zinc ug/g 66 5

   Lab Section 6 (SPTP)

              Moisture % 86.17 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031189
Aug 05, 2018
TISSUE
08/05/2018 12:55 ALEI_INV_20180805-1255 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3900 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.4 0.1

              Barium ug/g 90 0.1

              Beryllium ug/g 0.13 0.02

              Boron ug/g 11 2

              Cadmium ug/g 1.6 0.02

              Chromium ug/g 7 1

              Cobalt ug/g 0.92 0.02

              Copper ug/g 18 0.1

              Iron ug/g 3700 50

              Lead ug/g 8.7 0.02

              Manganese ug/g 100 0.2

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 0.8 0.2

              Nickel ug/g 4.2 0.1

              Selenium ug/g 10 0.1

              Silver ug/g 0.10 0.02

              Strontium ug/g 100 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g 1.8 0.1

              Titanium ug/g 32 0.1

              Uranium ug/g 0.41 0.01

              Vanadium ug/g 11 0.2

              Zinc ug/g 140 1

   Lab Section 6 (SPTP)

              Moisture % 81.51 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031190
Aug 05, 2018
TISSUE
08/05/2018 12:40 ALEI_INV_20180805-1240 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 950 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.7 0.5

              Barium ug/g 38 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.8 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.3 0.1

              Copper ug/g 32 0.5

              Iron ug/g 500 20

              Lead ug/g 1.7 0.1

              Manganese ug/g 8 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 0.8 0.5

              Selenium ug/g 17 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 19 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 8.3 0.5

              Uranium ug/g 0.13 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 120 5

   Lab Section 6 (SPTP)

              Moisture % 81.97 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
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www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031191
Aug 01, 2018
TISSUE
08/01/2018 09:15 GLMS_INV_20180801-0915 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 100 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.3 0.5

              Barium ug/g 69 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.6 0.1

              Copper ug/g 7.6 0.5

              Iron ug/g 380 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 120 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g <0.5 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 170 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 2.5 0.5

              Uranium ug/g 0.07 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 44 5

   Lab Section 6 (SPTP)

              Moisture % 70.98 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031192
Jul 31, 2018
TISSUE
07/31/2018 09:43 UPGHC_INV_20180731-0943 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 610 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 22 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.3 0.1

              Copper ug/g 20 0.5

              Iron ug/g 170 20

              Lead ug/g 0.3 0.1

              Manganese ug/g 23 1

              Mercury ug/g 0.09 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 0.8 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 18 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 18 0.5

              Uranium ug/g 0.07 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 75 5

   Lab Section 6 (SPTP)

              Moisture % 75.07 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2
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www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031193
Jul 31, 2018
TISSUE
07/31/2018 10:07 UPGHC_INV_20180731-1007 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1700 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g 54 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.4 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 0.4 0.2

              Copper ug/g 15 1

              Iron ug/g 450 50

              Lead ug/g 1.3 0.2

              Manganese ug/g 47 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 1 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 25 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 58 1

              Uranium ug/g 0.2 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 70 10

   Lab Section 6 (SPTP)

              Moisture % 84.31 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
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www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031194
Jul 31, 2018
TISSUE
07/31/2018 10:17 UPGHC_INV_20180731-1017 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 320 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1

              Barium ug/g 13 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.14 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.12 0.02

              Copper ug/g 11 0.1

              Iron ug/g 120 5

              Lead ug/g 0.20 0.02

              Manganese ug/g 19 0.2

              Mercury ug/g 0.08 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 0.2 0.1

              Selenium ug/g 1.2 0.1

              Silver ug/g 0.05 0.02

              Strontium ug/g 7.5 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 9.2 0.1

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 0.4 0.2

              Zinc ug/g 75 1

   Lab Section 6 (SPTP)

              Moisture % 91.05 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031195
Aug 02, 2018
TISSUE
08/02/2018 09:00 ELWDGC_INV_20180802-0900 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3600 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.8 0.1

              Barium ug/g 100 0.1

              Beryllium ug/g 0.13 0.02

              Boron ug/g 7 2

              Cadmium ug/g 0.36 0.02

              Chromium ug/g 6 1

              Cobalt ug/g 1.6 0.02

              Copper ug/g 16 0.1

              Iron ug/g 6000 50

              Lead ug/g 1.6 0.02

              Manganese ug/g 280 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 1.4 0.2

              Nickel ug/g 5.2 0.1

              Selenium ug/g 37 1

              Silver ug/g 0.10 0.02

              Strontium ug/g 80 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 27 0.1

              Uranium ug/g 0.56 0.01

              Vanadium ug/g 12 0.2

              Zinc ug/g 110 1

   Lab Section 6 (SPTP)

              Moisture % 85.80 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031196
Aug 02, 2018
TISSUE
08/02/2018 09:20 ELWDGC_INV_20180802-0920 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1600 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 180 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.8 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.0 0.2

              Copper ug/g 47 1

              Iron ug/g 3300 50

              Lead ug/g 0.6 0.2

              Manganese ug/g 150 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 2 1

              Selenium ug/g 21 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 280 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 18 1

              Uranium ug/g 0.2 0.1

              Vanadium ug/g 5 2

              Zinc ug/g 90 10

   Lab Section 6 (SPTP)

              Moisture % 84.97 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2
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www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031197
Aug 02, 2018
TISSUE
08/02/2018 09:40 ELWDGC_INV_20180802-0940 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 550 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 120 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.4 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.4 0.2

              Copper ug/g 22 1

              Iron ug/g 2000 50

              Lead ug/g 0.3 0.2

              Manganese ug/g 380 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 2 1

              Selenium ug/g 18 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 250 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 6 1

              Uranium ug/g 0.2 0.1

              Vanadium ug/g 2 2

              Zinc ug/g 60 10

   Lab Section 6 (SPTP)

              Moisture % 83.41 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031198
Aug 03, 2018
TISSUE
08/03/2018 08:20 EROL_INV_20180803-0820 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 70 20

              Antimony ug/g <1 1

              Arsenic ug/g 10 0.5

              Barium ug/g 12 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.7 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 2.4 0.1

              Copper ug/g 27 0.5

              Iron ug/g 750 20

              Lead ug/g 0.3 0.1

              Manganese ug/g 31 1

              Mercury ug/g 0.08 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.1 0.5

              Selenium ug/g 18 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 5 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.0 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 750 5

   Lab Section 6 (SPTP)

              Moisture % 84.82 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031199
Aug 05, 2018
TISSUE
08/05/2018 12:25 ALE1_INV_20180805-1225 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 220 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.5 0.5

              Barium ug/g 22 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.3 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.2 0.1

              Copper ug/g 17 0.5

              Iron ug/g 170 20

              Lead ug/g 0.6 0.1

              Manganese ug/g 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 4.6 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 56 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 2.7 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 46 5

   Lab Section 6 (SPTP)

              Moisture % 68.87 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031200
Aug 05, 2018
TISSUE
08/05/2018 14:15 SMCIM_INV_20180805-1415 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 280 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.2 0.5

              Barium ug/g 99 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.6 0.1

              Copper ug/g 31 0.5

              Iron ug/g 580 20

              Lead ug/g 0.2 0.1

              Manganese ug/g 40 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 5.1 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 120 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 3.4 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 60 5

   Lab Section 6 (SPTP)

              Moisture % 82.16 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031201
Aug 05, 2018
TISSUE
08/05/2018 14:25 SMCIM_INV_20180805-1425 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 650 50

              Antimony ug/g <2 2

              Arsenic ug/g 1 1

              Barium ug/g 10 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.5 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.5 0.2

              Copper ug/g 22 1

              Iron ug/g 1100 50

              Lead ug/g 0.3 0.2

              Manganese ug/g 47 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 8 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 6 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 6 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 80 10

   Lab Section 6 (SPTP)

              Moisture % 83.33 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031202
Aug 05, 2018
TISSUE
08/05/2018 14:35 SMCIM_INV_20180805-1435 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1100 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g 17 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 0.8 0.2

              Copper ug/g 16 1

              Iron ug/g 1100 50

              Lead ug/g 0.5 0.2

              Manganese ug/g 64 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 6 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 8 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 10 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g 3 2

              Zinc ug/g 80 10

   Lab Section 6 (SPTP)

              Moisture % 89.54 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031203
Aug 05, 2018
TISSUE
08/05/2018 08:45 GRLK_INV_20180805-0845 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 860 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.9 0.5

              Barium ug/g 22 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.6 0.1

              Copper ug/g 22 0.5

              Iron ug/g 1200 20

              Lead ug/g 1.0 0.1

              Manganese ug/g 29 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.7 0.5

              Selenium ug/g 5.4 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 25 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 9.0 0.5

              Uranium ug/g 0.16 0.05

              Vanadium ug/g 4 1

              Zinc ug/g 99 5

   Lab Section 6 (SPTP)

              Moisture % 88.03 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031204
Aug 05, 2018
TISSUE
08/05/2018 08:55 GRLK_INV_20180805-0855 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1600 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.6 0.5

              Barium ug/g 69 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.8 0.1

              Copper ug/g 8.8 0.5

              Iron ug/g 1400 20

              Lead ug/g 1.4 0.1

              Manganese ug/g 80 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.2 0.5

              Selenium ug/g 3.0 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 100 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 20 0.5

              Uranium ug/g 0.41 0.05

              Vanadium ug/g 5 1

              Zinc ug/g 50 5

   Lab Section 6 (SPTP)

              Moisture % 83.94 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031205
Aug 05, 2018
TISSUE
08/05/2018 09:05 GRLK_INV_20180805-0905 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1100 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.2 0.1

              Barium ug/g 53 0.1

              Beryllium ug/g 0.04 0.02

              Boron ug/g 2 2

              Cadmium ug/g 0.19 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.99 0.02

              Copper ug/g 10 0.1

              Iron ug/g 850 5

              Lead ug/g 0.90 0.02

              Manganese ug/g 78 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.4 0.2

              Nickel ug/g 2.1 0.1

              Selenium ug/g 3.2 0.1

              Silver ug/g 0.09 0.02

              Strontium ug/g 200 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 10 0.1

              Uranium ug/g 0.27 0.01

              Vanadium ug/g 3.9 0.2

              Zinc ug/g 38 1

   Lab Section 6 (SPTP)

              Moisture % 76.90 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031206
Aug 05, 2018
TISSUE
08/05/2018 12:30 EVPPS_INV_20180805-1230 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 800 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g 32 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 0.6 0.2

              Copper ug/g 11 1

              Iron ug/g 750 50

              Lead ug/g 0.4 0.2

              Manganese ug/g 67 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 1 1

              Selenium ug/g 12 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 18 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 8 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g 3 2

              Zinc ug/g 90 10

   Lab Section 6 (SPTP)

              Moisture % 88.51 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031207
Aug 03, 2018
TISSUE
08/03/2018 07:47 EROL_INV_20180803-0747 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 330 50

              Antimony ug/g <2 2

              Arsenic ug/g 5 1

              Barium ug/g 120 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.6 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.4 0.2

              Copper ug/g 28 1

              Iron ug/g 1300 50

              Lead ug/g <0.2 0.2

              Manganese ug/g 59 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 1 1

              Selenium ug/g 9 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 42 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 4 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 310 10

   Lab Section 6 (SPTP)

              Moisture % 87.49 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031208
Aug 03, 2018
TISSUE
08/03/2018 08:00 EROL_INV_20180803-0800 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1000 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.3 0.1

              Barium ug/g 166 0.1

              Beryllium ug/g 0.03 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.90 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 1.8 0.02

              Copper ug/g 32 0.1

              Iron ug/g 1300 50

              Lead ug/g 0.50 0.02

              Manganese ug/g 87 0.2

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 0.4 0.2

              Nickel ug/g 1.5 0.1

              Selenium ug/g 9.4 0.1

              Silver ug/g 0.20 0.02

              Strontium ug/g 78 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 9.2 0.1

              Uranium ug/g 0.10 0.01

              Vanadium ug/g 3.4 0.2

              Zinc ug/g 89 1

   Lab Section 6 (SPTP)

              Moisture % 88.80 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031209
Aug 03, 2018
TISSUE
08/03/2018 09:15 ERH_INV_20180803-0915 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2400 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.3 0.5

              Barium ug/g 170 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.0 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.6 0.1

              Copper ug/g 22 0.5

              Iron ug/g 2800 20

              Lead ug/g 1.3 0.1

              Manganese ug/g 250 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.5 0.5

              Selenium ug/g 4.2 0.5

              Silver ug/g 0.3 0.1

              Strontium ug/g 120 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 18 0.5

              Uranium ug/g 0.12 0.05

              Vanadium ug/g 9 1

              Zinc ug/g 68 5

   Lab Section 6 (SPTP)

              Moisture % 76.84 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031210
Aug 03, 2018
TISSUE
08/03/2018 09:30 ERH_INV_20180803-0930 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5700 50

              Antimony ug/g 0.2 0.2

              Arsenic ug/g 3.8 0.1

              Barium ug/g 158 0.1

              Beryllium ug/g 0.21 0.02

              Boron ug/g 10 2

              Cadmium ug/g 2.7 0.02

              Chromium ug/g 12 1

              Cobalt ug/g 2.4 0.02

              Copper ug/g 26 0.1

              Iron ug/g 6000 50

              Lead ug/g 5.4 0.02

              Manganese ug/g 200 0.2

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 1.2 0.2

              Nickel ug/g 6.9 0.1

              Selenium ug/g 14 0.1

              Silver ug/g 0.11 0.02

              Strontium ug/g 26 0.2

              Thallium ug/g 0.2 0.1

              Tin ug/g 0.2 0.1

              Titanium ug/g 38 0.1

              Uranium ug/g 0.44 0.01

              Vanadium ug/g 21 0.2

              Zinc ug/g 190 1

   Lab Section 6 (SPTP)

              Moisture % 87.01 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031211
Aug 03, 2018
TISSUE
08/03/2018 09:45 ERH_INV_20180803-0945 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5600 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.7 0.5

              Barium ug/g 120 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g 10 10

              Cadmium ug/g 2.1 0.1

              Chromium ug/g 12 5

              Cobalt ug/g 2.1 0.1

              Copper ug/g 21 0.5

              Iron ug/g 4900 20

              Lead ug/g 6.7 0.1

              Manganese ug/g 140 1

              Mercury ug/g 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 6.5 0.5

              Selenium ug/g 14 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 24 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 45 0.5

              Uranium ug/g 0.36 0.05

              Vanadium ug/g 21 1

              Zinc ug/g 150 5

   Lab Section 6 (SPTP)

              Moisture % 87.10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031212
Aug 05, 2018
TISSUE
08/05/2018 12:40 EVPPS_INV_20180805-1240 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1800 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 53 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.4 0.2

              Copper ug/g 12 1

              Iron ug/g 1300 50

              Lead ug/g 0.7 0.2

              Manganese ug/g 52 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 3 1

              Selenium ug/g 16 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 45 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 19 1

              Uranium ug/g 0.2 0.1

              Vanadium ug/g 6 2

              Zinc ug/g 90 10

   Lab Section 6 (SPTP)

              Moisture % 86.32 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031213
Aug 05, 2018
TISSUE
08/05/2018 12:50 EVPPS_INV_20180805-1250 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1600 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 97 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 1.1 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.7 0.2

              Copper ug/g 41 1

              Iron ug/g 1700 50

              Lead ug/g 0.6 0.2

              Manganese ug/g 130 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 2 1

              Selenium ug/g 6 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 220 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 12 1

              Uranium ug/g 0.1 0.1

              Vanadium ug/g 4 2

              Zinc ug/g 80 10

   Lab Section 6 (SPTP)

              Moisture % 80.55 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031214
Aug 05, 2018
TISSUE
08/05/2018 13:30 HART_INV_20180805-1330 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2100 50

              Antimony ug/g <2 2

              Arsenic ug/g 3 1

              Barium ug/g 92 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.6 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 2.2 0.2

              Copper ug/g 18 1

              Iron ug/g 2900 50

              Lead ug/g 1.4 0.2

              Manganese ug/g 180 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 3 1

              Selenium ug/g 12 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 140 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 17 1

              Uranium ug/g 0.1 0.1

              Vanadium ug/g 5 2

              Zinc ug/g 200 10

   Lab Section 6 (SPTP)

              Moisture % 85.13 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031215
Aug 05, 2018
TISSUE
08/05/2018 13:40 HART_INV_20180805-1340 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 950 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 47 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 1.5 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 1.7 0.2

              Copper ug/g 25 1

              Iron ug/g 1200 50

              Lead ug/g 0.3 0.2

              Manganese ug/g 110 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 2 1

              Selenium ug/g 5 1

              Silver ug/g 0.2 0.2

              Strontium ug/g 210 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 9 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g 2 2

              Zinc ug/g 70 10

   Lab Section 6 (SPTP)

              Moisture % 86.86 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031216
Aug 05, 2018
TISSUE
08/05/2018 13:50 HART_INV_20180805-1350 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1500 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.2 0.1

              Barium ug/g 46 0.1

              Beryllium ug/g 0.05 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.25 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.65 0.02

              Copper ug/g 8.4 0.1

              Iron ug/g 960 5

              Lead ug/g 0.60 0.02

              Manganese ug/g 42 0.2

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 0.6 0.2

              Nickel ug/g 2.0 0.1

              Selenium ug/g 18 0.1

              Silver ug/g 0.07 0.02

              Strontium ug/g 22 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 19 0.1

              Uranium ug/g 0.12 0.01

              Vanadium ug/g 4.7 0.2

              Zinc ug/g 110 1

   Lab Section 6 (SPTP)

              Moisture % 87.14 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031217
Aug 05, 2018
TISSUE
08/05/2018 10:30 ERW_INV_20180805-1030 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2300 50

              Antimony ug/g <2 2

              Arsenic ug/g 4 1

              Barium ug/g 170 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 3.7 0.2

              Copper ug/g 10 1

              Iron ug/g 7300 500

              Lead ug/g 1.1 0.2

              Manganese ug/g 1900 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g 3 2

              Nickel ug/g 10 1

              Selenium ug/g 76 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 27 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 18 1

              Uranium ug/g 0.4 0.1

              Vanadium ug/g 9 2

              Zinc ug/g 130 10

   Lab Section 6 (SPTP)

              Moisture % 87.87 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031218
Aug 05, 2018
TISSUE
08/05/2018 10:40 ERW_INV_20180805-1040 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1700 50

              Antimony ug/g <2 2

              Arsenic ug/g 4 1

              Barium ug/g 120 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 2.6 0.2

              Copper ug/g 12 1

              Iron ug/g 5800 50

              Lead ug/g 0.8 0.2

              Manganese ug/g 1300 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 7 1

              Selenium ug/g 49 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 21 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 18 1

              Uranium ug/g 0.4 0.1

              Vanadium ug/g 7 2

              Zinc ug/g 120 10

   Lab Section 6 (SPTP)

              Moisture % 85.24 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031219
Aug 05, 2018
TISSUE
08/05/2018 10:50 ERW_INV_20180805-1050 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2600 50

              Antimony ug/g <2 2

              Arsenic ug/g 4 1

              Barium ug/g 140 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.3 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 3.3 0.2

              Copper ug/g 13 1

              Iron ug/g 5900 50

              Lead ug/g 1.2 0.2

              Manganese ug/g 1700 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 8 1

              Selenium ug/g 35 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 84 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 24 1

              Uranium ug/g 0.4 0.1

              Vanadium ug/g 9 2

              Zinc ug/g 100 10

   Lab Section 6 (SPTP)

              Moisture % 81.98 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031220
Aug 03, 2018
TISSUE
08/03/2018 15:00 ERUP_INV_20180803-1500 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1300 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 34 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 0.3 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 0.9 0.2

              Copper ug/g 21 1

              Iron ug/g 1600 50

              Lead ug/g 0.8 0.2

              Manganese ug/g 160 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 2 1

              Selenium ug/g 10 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 25 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 12 1

              Uranium ug/g 0.1 0.1

              Vanadium ug/g 4 2

              Zinc ug/g 270 10

   Lab Section 6 (SPTP)

              Moisture % 88.35 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031221
Aug 03, 2018
TISSUE
08/03/2018 15:20 ERUP_INV_20180803-1520 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3600 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.9 0.5

              Barium ug/g 53 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.4 0.1

              Chromium ug/g 7 5

              Cobalt ug/g 1.3 0.1

              Copper ug/g 14 0.5

              Iron ug/g 2500 20

              Lead ug/g 1.8 0.1

              Manganese ug/g 230 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 5.0 0.5

              Selenium ug/g 6.3 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 45 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 30 0.5

              Uranium ug/g 0.37 0.05

              Vanadium ug/g 13 1

              Zinc ug/g 100 5

   Lab Section 6 (SPTP)

              Moisture % 85.24 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031222
Aug 03, 2018
TISSUE
08/03/2018 15:40 ERUP_INV_20180803-1540 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 8600 200

              Antimony ug/g <1 1

              Arsenic ug/g 3.2 0.5

              Barium ug/g 110 0.5

              Beryllium ug/g 0.4 0.1

              Boron ug/g 20 10

              Cadmium ug/g 0.5 0.1

              Chromium ug/g 19 5

              Cobalt ug/g 2.3 0.1

              Copper ug/g 12 0.5

              Iron ug/g 5600 20

              Lead ug/g 3.3 0.1

              Manganese ug/g 240 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 8.3 0.5

              Selenium ug/g 2.7 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 120 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 57 0.5

              Uranium ug/g 1.0 0.05

              Vanadium ug/g 32 1

              Zinc ug/g 65 5

   Lab Section 6 (SPTP)

              Moisture % 75.45 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031223
Aug 03, 2018
TISSUE
08/03/2018 13:47 AQU1_INV_20180803-1347 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5300 50

              Antimony ug/g <2 2

              Arsenic ug/g 2 1

              Barium ug/g 120 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g 1.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 2.0 0.2

              Copper ug/g 24 1

              Iron ug/g 2300 50

              Lead ug/g 2.1 0.2

              Manganese ug/g 160 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 7 1

              Selenium ug/g 15 1

              Silver ug/g 0.3 0.2

              Strontium ug/g 98 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 40 1

              Uranium ug/g 0.3 0.1

              Vanadium ug/g 18 2

              Zinc ug/g 80 10

   Lab Section 6 (SPTP)

              Moisture % 75.48 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031224
Aug 03, 2018
TISSUE
08/03/2018 13:55 AQU1_INV_20180803-1355 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4700 200

              Antimony ug/g <1 1

              Arsenic ug/g 1.3 0.5

              Barium ug/g 74 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.8 0.1

              Chromium ug/g 7 5

              Cobalt ug/g 1.0 0.1

              Copper ug/g 21 0.5

              Iron ug/g 1800 20

              Lead ug/g 1.9 0.1

              Manganese ug/g 39 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 5.2 0.5

              Selenium ug/g 27 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 23 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 42 0.5

              Uranium ug/g 0.22 0.05

              Vanadium ug/g 16 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 83.56 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031225
Aug 03, 2018
TISSUE
08/03/2018 14:10 AQU1_INV_20180803-1410 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 500 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.6 0.5

              Barium ug/g 7.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.3 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.2 0.1

              Copper ug/g 14 0.5

              Iron ug/g 220 20

              Lead ug/g 0.2 0.1

              Manganese ug/g 9 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 0.9 0.5

              Selenium ug/g 12 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 4.2 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 2 1

              Zinc ug/g 46 5

   Lab Section 6 (SPTP)

              Moisture % 62.20 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031226
Aug 03, 2018
TISSUE
08/03/2018 11:20 GHWTC_INV_20180803-1120 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 200 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g 14 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g 0.5 0.2

              Copper ug/g 12 1

              Iron ug/g 300 50

              Lead ug/g 0.3 0.2

              Manganese ug/g 41 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 2 1

              Silver ug/g <0.2 0.2

              Strontium ug/g 11 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 6 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 260 10

   Lab Section 6 (SPTP)

              Moisture % 86.50 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031227
Aug 03, 2018
TISSUE
08/03/2018 11:40 GHWTC_INV_20180803-1140 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 500 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 21 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 10 5

              Iron ug/g 400 200

              Lead ug/g <1 1

              Manganese ug/g 100 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.0 0.5

              Silver ug/g <1 1

              Strontium ug/g 10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 13 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 70 50

   Lab Section 6 (SPTP)

              Moisture % 84.69 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031228
Aug 03, 2018
TISSUE
08/03/2018 12:00 GHWTC_INV_20180803-1200 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 170 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 32 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.6 0.1

              Copper ug/g 17 0.5

              Iron ug/g 470 20

              Lead ug/g 0.4 0.1

              Manganese ug/g 67 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 26 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 4.9 0.5

              Uranium ug/g 0.06 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 470 5

   Lab Section 6 (SPTP)

              Moisture % 81.78 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031229
Jul 30, 2018
TISSUE
07/30/2018 14:00 GHSCW_INV_20180730-1400 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5300 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.6 0.1

              Barium ug/g 72 0.1

              Beryllium ug/g 0.20 0.02

              Boron ug/g 11 2

              Cadmium ug/g 8.1 0.02

              Chromium ug/g 9 1

              Cobalt ug/g 3.3 0.02

              Copper ug/g 30 0.1

              Iron ug/g 3400 50

              Lead ug/g 2.0 0.02

              Manganese ug/g 320 0.2

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 1.0 0.2

              Nickel ug/g 7.0 0.1

              Selenium ug/g 8.2 0.1

              Silver ug/g 0.19 0.02

              Strontium ug/g 67 0.2

              Thallium ug/g 0.2 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 38 0.1

              Uranium ug/g 0.47 0.01

              Vanadium ug/g 17 0.2

              Zinc ug/g 200 1

   Lab Section 6 (SPTP)

              Moisture % 76.45 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031230
Jul 30, 2018
TISSUE
07/30/2018 14:20 GHSCW_INV_20180730-1420 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 9600 200

              Antimony ug/g <1 1

              Arsenic ug/g 3.2 0.5

              Barium ug/g 130 0.5

              Beryllium ug/g 0.3 0.1

              Boron ug/g 20 10

              Cadmium ug/g 7.2 0.1

              Chromium ug/g 16 5

              Cobalt ug/g 2.2 0.1

              Copper ug/g 20 0.5

              Iron ug/g 6300 200

              Lead ug/g 3.4 0.1

              Manganese ug/g 190 1

              Mercury ug/g 0.06 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 9.4 0.5

              Selenium ug/g 9.2 0.5

              Silver ug/g 0.4 0.1

              Strontium ug/g 150 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 58 0.5

              Uranium ug/g 0.81 0.05

              Vanadium ug/g 30 1

              Zinc ug/g 120 5

   Lab Section 6 (SPTP)

              Moisture % 81.94 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031231
Jul 30, 2018
TISSUE
07/30/2018 14:40 GHSCW_INV_20180730-1440 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4600 200

              Antimony ug/g <1 1

              Arsenic ug/g 2.0 0.5

              Barium ug/g 78 0.5

              Beryllium ug/g 0.2 0.1

              Boron ug/g <10 10

              Cadmium ug/g 4.5 0.1

              Chromium ug/g 8 5

              Cobalt ug/g 2.2 0.1

              Copper ug/g 31 0.5

              Iron ug/g 3100 20

              Lead ug/g 1.8 0.1

              Manganese ug/g 210 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 6.6 0.5

              Selenium ug/g 9.5 0.5

              Silver ug/g 0.3 0.1

              Strontium ug/g 110 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 39 0.5

              Uranium ug/g 0.50 0.05

              Vanadium ug/g 15 1

              Zinc ug/g 150 5

   Lab Section 6 (SPTP)

              Moisture % 80.40 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031232
Jul 30, 2018
TISSUE
07/30/2018 09:00 FWDEC_INV_20180730-0900 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3600 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.3 0.5

              Barium ug/g 46 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.1 0.1

              Chromium ug/g 7 5

              Cobalt ug/g 1.2 0.1

              Copper ug/g 21 0.5

              Iron ug/g 2000 20

              Lead ug/g 1.8 0.1

              Manganese ug/g 26 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.2 0.5

              Selenium ug/g 12 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 13 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 40 0.5

              Uranium ug/g 0.46 0.05

              Vanadium ug/g 11 1

              Zinc ug/g 140 5

   Lab Section 6 (SPTP)

              Moisture % 85.24 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031233
Jul 30, 2018
TISSUE
07/30/2018 09:20 FWDEC_INV_20180730-0920 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3500 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.1 0.5

              Barium ug/g 53 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 2.3 0.1

              Chromium ug/g 8 5

              Cobalt ug/g 1.9 0.1

              Copper ug/g 20 0.5

              Iron ug/g 2100 20

              Lead ug/g 1.9 0.1

              Manganese ug/g 13 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.9 0.5

              Selenium ug/g 11 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 18 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 33 0.5

              Uranium ug/g 0.51 0.05

              Vanadium ug/g 12 1

              Zinc ug/g 170 5

   Lab Section 6 (SPTP)

              Moisture % 81.53 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031234
Jul 30, 2018
TISSUE
07/30/2018 09:40 FWDEC_INV_20180730-0940 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2100 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 63 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g 1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 16 5

              Iron ug/g 2200 200

              Lead ug/g 2 1

              Manganese ug/g 20 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 10 0.5

              Silver ug/g <1 1

              Strontium ug/g 20 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 40 5

              Uranium ug/g 1.2 0.5

              Vanadium ug/g 10 10

              Zinc ug/g 70 50

   Lab Section 6 (SPTP)

              Moisture % 68.70 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031235
Jul 30, 2018
TISSUE
07/30/2018 14:04 FRWUCH_INV_20180729-1404 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 13000 500

              Antimony ug/g <2 2

              Arsenic ug/g 3 1

              Barium ug/g 200 1

              Beryllium ug/g 0.6 0.2

              Boron ug/g 20 20

              Cadmium ug/g 1.0 0.2

              Chromium ug/g 20 10

              Cobalt ug/g 4.2 0.2

              Copper ug/g 15 1

              Iron ug/g 8200 50

              Lead ug/g 6.3 0.2

              Manganese ug/g 250 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g 17 1

              Selenium ug/g 2 1

              Silver ug/g 0.2 0.2

              Strontium ug/g 70 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g 78 1

              Uranium ug/g 0.8 0.1

              Vanadium ug/g 43 2

              Zinc ug/g 100 10

   Lab Section 6 (SPTP)

              Moisture % 67.38 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031236
Jul 30, 2018
TISSUE
07/30/2018 14:10 FRWUCH_INV_20180729-1410 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2000 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 43 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g 5 1

              Copper ug/g 10 5

              Iron ug/g 4400 200

              Lead ug/g 1 1

              Manganese ug/g 170 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g 8 5

              Selenium ug/g 8.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 19 5

              Uranium ug/g 0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 230 50

   Lab Section 6 (SPTP)

              Moisture % 89.04 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031237
Jul 30, 2018
TISSUE
07/30/2018 14:20 FRWUCH_INV_20180729-1420 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 610 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.8 0.5

              Barium ug/g 24 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 10 0.1

              Copper ug/g 4.2 0.5

              Iron ug/g 3700 20

              Lead ug/g 0.5 0.1

              Manganese ug/g 64 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 10 0.5

              Selenium ug/g 9.8 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 4 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 5.8 0.5

              Uranium ug/g 0.51 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 88 5

   Lab Section 6 (SPTP)

              Moisture % 81.26 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031238
Jul 29, 2018
TISSUE
07/29/2018 15:35 FO15_INV_20180729-1535 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1800 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.4 0.1

              Barium ug/g 23 0.1

              Beryllium ug/g 0.06 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.58 0.02

              Chromium ug/g 3 1

              Cobalt ug/g 0.31 0.02

              Copper ug/g 27 0.1

              Iron ug/g 840 5

              Lead ug/g 0.58 0.02

              Manganese ug/g 31 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.3 0.2

              Nickel ug/g 1.2 0.1

              Selenium ug/g 3.1 0.1

              Silver ug/g 0.14 0.02

              Strontium ug/g 8.6 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 18 0.1

              Uranium ug/g 0.08 0.01

              Vanadium ug/g 5.8 0.2

              Zinc ug/g 130 1

   Lab Section 6 (SPTP)

              Moisture % 71.75 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031239
Jul 29, 2018
TISSUE
07/29/2018 15:45 FO15_INV_20180729-1545 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 6200 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.9 0.1

              Barium ug/g 60 0.1

              Beryllium ug/g 0.18 0.02

              Boron ug/g 8 2

              Cadmium ug/g 0.26 0.02

              Chromium ug/g 8 1

              Cobalt ug/g 1.0 0.02

              Copper ug/g 10 0.1

              Iron ug/g 3100 50

              Lead ug/g 1.7 0.02

              Manganese ug/g 78 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.6 0.2

              Nickel ug/g 4.8 0.1

              Selenium ug/g 1.7 0.1

              Silver ug/g 0.12 0.02

              Strontium ug/g 67 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 45 0.1

              Uranium ug/g 0.29 0.01

              Vanadium ug/g 18 0.2

              Zinc ug/g 83 1

   Lab Section 6 (SPTP)

              Moisture % 84.43 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031240
Jul 29, 2018
TISSUE
07/29/2018 15:50 FO15_INV_20180729-1550 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3600 200

              Antimony ug/g <1 1

              Arsenic ug/g 3.0 0.5

              Barium ug/g 52 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.3 0.1

              Chromium ug/g 6 5

              Cobalt ug/g 1.1 0.1

              Copper ug/g 18 0.5

              Iron ug/g 3500 20

              Lead ug/g 1.6 0.1

              Manganese ug/g 64 1

              Mercury ug/g 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.2 0.5

              Selenium ug/g 3.3 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 15 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 44 0.5

              Uranium ug/g 0.14 0.05

              Vanadium ug/g 12 1

              Zinc ug/g 100 5

   Lab Section 6 (SPTP)

              Moisture % 85.63 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031241
Jul 29, 2018
TISSUE
07/29/2018 12:20 FOXCF_INV_20180729-1220 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 15600 200

              Antimony ug/g <1 1

              Arsenic ug/g 2.4 0.5

              Barium ug/g 160 0.5

              Beryllium ug/g 0.5 0.1

              Boron ug/g 20 10

              Cadmium ug/g 0.9 0.1

              Chromium ug/g 22 5

              Cobalt ug/g 3.0 0.1

              Copper ug/g 12 0.5

              Iron ug/g 7000 200

              Lead ug/g 5.9 0.1

              Manganese ug/g 380 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 14 0.5

              Selenium ug/g 1.4 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 66 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 100 0.5

              Uranium ug/g 0.60 0.05

              Vanadium ug/g 50 10

              Zinc ug/g 100 5

   Lab Section 6 (SPTP)

              Moisture % 61.49 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031242
Jul 29, 2018
TISSUE
07/29/2018 12:30 FOXCF_INV_20180729-1230 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1800 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.8 0.5

              Barium ug/g 37 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.3 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.4 0.1

              Copper ug/g 15 0.5

              Iron ug/g 2600 20

              Lead ug/g 0.8 0.1

              Manganese ug/g 330 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.7 0.5

              Selenium ug/g 2.1 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 5 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 21 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 6 1

              Zinc ug/g 89 5

   Lab Section 6 (SPTP)

              Moisture % 77.91 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031243
Jul 29, 2018
TISSUE
07/29/2018 12:35 FOXCF_INV_20180729-1235 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2200 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.8 0.5

              Barium ug/g 48 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.6 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.5 0.1

              Copper ug/g 16 0.5

              Iron ug/g 3300 20

              Lead ug/g 1.4 0.1

              Manganese ug/g 370 1

              Mercury ug/g 0.06 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.3 0.5

              Selenium ug/g 1.6 0.5

              Silver ug/g 0.2 0.1

              Strontium ug/g 8 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 23 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 8 1

              Zinc ug/g 120 5

   Lab Section 6 (SPTP)

              Moisture % 81.85 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031244
Jul 26, 2018
TISSUE
07/26/2018 10:23 LPLML_INV_20180726-1023 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2100 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.7 0.5

              Barium ug/g 30 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.0 0.1

              Copper ug/g 9.4 0.5

              Iron ug/g 1100 20

              Lead ug/g 0.8 0.1

              Manganese ug/g 86 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.3 0.5

              Selenium ug/g 20 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 35 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 8 1

              Zinc ug/g 99 5

   Lab Section 6 (SPTP)

              Moisture % 84.53 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031245
Jul 26, 2018
TISSUE
07/26/2018 10:28 LPLML_INV_20180726-1028 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1200 20

              Antimony ug/g <1 1

              Arsenic ug/g 0.7 0.5

              Barium ug/g 26 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.0 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.6 0.1

              Copper ug/g 15 0.5

              Iron ug/g 700 20

              Lead ug/g 0.5 0.1

              Manganese ug/g 39 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.8 0.5

              Selenium ug/g 16 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 6 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 22 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 4 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 87.90 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031246
Jul 26, 2018
TISSUE
07/26/2018 11:34 LPLML_INV_20180726-1134 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5400 50

              Antimony ug/g 0.3 0.2

              Arsenic ug/g 1.6 0.1

              Barium ug/g 79 0.1

              Beryllium ug/g 0.18 0.02

              Boron ug/g 10 2

              Cadmium ug/g 0.96 0.02

              Chromium ug/g 9 1

              Cobalt ug/g 1.8 0.02

              Copper ug/g 16 0.1

              Iron ug/g 3300 50

              Lead ug/g 2.7 0.02

              Manganese ug/g 140 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.8 0.2

              Nickel ug/g 7.1 0.1

              Selenium ug/g 17 0.1

              Silver ug/g 0.19 0.02

              Strontium ug/g 41 0.2

              Thallium ug/g 0.2 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 49 0.1

              Uranium ug/g 0.46 0.01

              Vanadium ug/g 23 0.2

              Zinc ug/g 100 1

   Lab Section 6 (SPTP)

              Moisture % 85.53 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031247
Jul 29, 2018
TISSUE
07/29/2018 09:55 FO10_INV_20180729-0955 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 10200 50

              Antimony ug/g 0.3 0.2

              Arsenic ug/g 4.0 0.1

              Barium ug/g 130 0.1

              Beryllium ug/g 0.42 0.02

              Boron ug/g 16 2

              Cadmium ug/g 9.6 0.02

              Chromium ug/g 15 1

              Cobalt ug/g 4.7 0.02

              Copper ug/g 41 0.1

              Iron ug/g 8300 50

              Lead ug/g 5.0 0.02

              Manganese ug/g 460 0.2

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 1.3 0.2

              Nickel ug/g 21 0.1

              Selenium ug/g 19 0.1

              Silver ug/g 0.17 0.02

              Strontium ug/g 36 0.2

              Thallium ug/g 0.3 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 51 0.1

              Uranium ug/g 0.77 0.01

              Vanadium ug/g 36 2

              Zinc ug/g 420 1

   Lab Section 6 (SPTP)

              Moisture % 78.67 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031248
Jul 29, 2018
TISSUE
07/29/2018 10:00 FO10_INV_20180729-1000 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 7600 200

              Antimony ug/g <1 1

              Arsenic ug/g 3.6 0.5

              Barium ug/g 120 0.5

              Beryllium ug/g 0.3 0.1

              Boron ug/g 10 10

              Cadmium ug/g 11 0.1

              Chromium ug/g 12 5

              Cobalt ug/g 4.3 0.1

              Copper ug/g 38 0.5

              Iron ug/g 7000 200

              Lead ug/g 4.3 0.1

              Manganese ug/g 320 1

              Mercury ug/g 0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 20 0.5

              Selenium ug/g 20 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 31 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 54 0.5

              Uranium ug/g 0.54 0.05

              Vanadium ug/g 27 1

              Zinc ug/g 430 5

   Lab Section 6 (SPTP)

              Moisture % 79.42 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031249
Jul 29, 2018
TISSUE
07/29/2018 10:05 FO10_INV_20180729-1005 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5800 200

              Antimony ug/g <1 1

              Arsenic ug/g 3.9 0.5

              Barium ug/g 150 0.5

              Beryllium ug/g 0.3 0.1

              Boron ug/g 10 10

              Cadmium ug/g 9.0 0.1

              Chromium ug/g 10 5

              Cobalt ug/g 7.5 0.1

              Copper ug/g 26 0.5

              Iron ug/g 8100 200

              Lead ug/g 4.0 0.1

              Manganese ug/g 1480 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 2 1

              Nickel ug/g 23 0.5

              Selenium ug/g 25 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 24 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 49 0.5

              Uranium ug/g 0.89 0.05

              Vanadium ug/g 23 1

              Zinc ug/g 360 5

   Lab Section 6 (SPTP)

              Moisture % 79.60 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031250
Jul 27, 2018
TISSUE
07/27/2018 15:26 GO13_INV_20180727-1526 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 11800 500

              Antimony ug/g 0.3 0.2

              Arsenic ug/g 2.3 0.1

              Barium ug/g 114 0.1

              Beryllium ug/g 0.31 0.02

              Boron ug/g 17 2

              Cadmium ug/g 0.36 0.02

              Chromium ug/g 12 1

              Cobalt ug/g 2.0 0.02

              Copper ug/g 19 0.1

              Iron ug/g 8200 50

              Lead ug/g 4.6 0.02

              Manganese ug/g 540 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 1.1 0.2

              Nickel ug/g 7.9 0.1

              Selenium ug/g 62 1

              Silver ug/g 0.18 0.02

              Strontium ug/g 100 0.2

              Thallium ug/g 0.2 0.1

              Tin ug/g 0.3 0.1

              Titanium ug/g 69 0.1

              Uranium ug/g 0.39 0.01

              Vanadium ug/g 32 2

              Zinc ug/g 94 1

   Lab Section 6 (SPTP)

              Moisture % 79.00 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031251
Jul 27, 2018
TISSUE
07/27/2018 15:48 GO13_INV_20180727-1548 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2200 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 3.0 0.1

              Barium ug/g 100 0.1

              Beryllium ug/g 0.07 0.02

              Boron ug/g 5 2

              Cadmium ug/g 0.16 0.02

              Chromium ug/g 3 1

              Cobalt ug/g 1.3 0.02

              Copper ug/g 9.1 0.1

              Iron ug/g 4900 50

              Lead ug/g 1.0 0.02

              Manganese ug/g 2400 2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.7 0.2

              Nickel ug/g 3.0 0.1

              Selenium ug/g 8.6 0.1

              Silver ug/g 0.14 0.02

              Strontium ug/g 250 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 20 0.1

              Uranium ug/g 0.11 0.01

              Vanadium ug/g 6.4 0.2

              Zinc ug/g 66 1

   Lab Section 6 (SPTP)

              Moisture % 81.94 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031252
Jul 27, 2018
TISSUE
07/27/2018 15:35 GO13_INV_20180727-1535 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 4200 200

              Antimony ug/g <1 1

              Arsenic ug/g 1.4 0.5

              Barium ug/g 63 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.1 0.1

              Chromium ug/g 5 5

              Cobalt ug/g 1.2 0.1

              Copper ug/g 9.2 0.5

              Iron ug/g 3400 20

              Lead ug/g 1.5 0.1

              Manganese ug/g 490 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.5 0.5

              Selenium ug/g 8.3 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 62 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 45 0.5

              Uranium ug/g 0.26 0.05

              Vanadium ug/g 11 1

              Zinc ug/g 81 5

   Lab Section 6 (SPTP)

              Moisture % 85.05 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031253
Jul 26, 2018
TISSUE
07/26/2018 16:00 ERST_INV_20180726-1600 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5400 50

              Antimony ug/g 0.2 0.2

              Arsenic ug/g 2.1 0.1

              Barium ug/g 111 0.1

              Beryllium ug/g 0.18 0.02

              Boron ug/g 8 2

              Cadmium ug/g 0.90 0.02

              Chromium ug/g 8 1

              Cobalt ug/g 2.0 0.02

              Copper ug/g 11 0.1

              Iron ug/g 4400 50

              Lead ug/g 3.8 0.02

              Manganese ug/g 160 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.6 0.2

              Nickel ug/g 6.0 0.1

              Selenium ug/g 5.6 0.1

              Silver ug/g 0.11 0.02

              Strontium ug/g 120 0.2

              Thallium ug/g 0.2 0.1

              Tin ug/g 0.2 0.1

              Titanium ug/g 41 0.1

              Uranium ug/g 0.60 0.01

              Vanadium ug/g 21 2

              Zinc ug/g 110 1

   Lab Section 6 (SPTP)

              Moisture % 81.36 0.02

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031254
Jul 26, 2018
TISSUE
07/26/2018 16:12 ERST_INV_20180726-1612 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3300 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.8 0.1

              Barium ug/g 76 0.1

              Beryllium ug/g 0.12 0.02

              Boron ug/g 5 2

              Cadmium ug/g 0.92 0.02

              Chromium ug/g 5 1

              Cobalt ug/g 2.8 0.02

              Copper ug/g 14 0.1

              Iron ug/g 2800 50

              Lead ug/g 2.4 0.02

              Manganese ug/g 160 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.5 0.2

              Nickel ug/g 4.5 0.1

              Selenium ug/g 7.9 0.1

              Silver ug/g 0.11 0.02

              Strontium ug/g 52 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g 0.1 0.1

              Titanium ug/g 29 0.1

              Uranium ug/g 0.30 0.01

              Vanadium ug/g 13 0.2

              Zinc ug/g 150 1

   Lab Section 6 (SPTP)

              Moisture % 82.19 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031255
Jul 26, 2018
TISSUE
07/26/2018 16:04 ERST_INV_20180726-1604 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5600 200

              Antimony ug/g <1 1

              Arsenic ug/g 3.1 0.5

              Barium ug/g 130 0.5

              Beryllium ug/g 0.3 0.1

              Boron ug/g 10 10

              Cadmium ug/g 1.1 0.1

              Chromium ug/g 11 5

              Cobalt ug/g 3.0 0.1

              Copper ug/g 14 0.5

              Iron ug/g 7900 200

              Lead ug/g 4.9 0.1

              Manganese ug/g 130 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 2 1

              Nickel ug/g 8.1 0.5

              Selenium ug/g 8.5 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 70 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 47 0.5

              Uranium ug/g 1.3 0.05

              Vanadium ug/g 25 1

              Zinc ug/g 100 5

   Lab Section 6 (SPTP)

              Moisture % 78.19 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031256
Jul 27, 2018
TISSUE
07/27/2018 13:33 OTTO_INV_20180727-1333 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 3100 200

              Antimony ug/g <1 1

              Arsenic ug/g 2.0 0.5

              Barium ug/g 190 0.5

              Beryllium ug/g 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.7 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.5 0.1

              Copper ug/g 30 0.5

              Iron ug/g 2800 200

              Lead ug/g 1.3 0.1

              Manganese ug/g 330 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.4 0.5

              Selenium ug/g 4.9 0.5

              Silver ug/g 0.3 0.1

              Strontium ug/g 340 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 22 0.5

              Uranium ug/g 0.12 0.05

              Vanadium ug/g 9 1

              Zinc ug/g 70 5

   Lab Section 6 (SPTP)

              Moisture % 79.71 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031257
Jul 27, 2018
TISSUE
07/27/2018 14:20 OTTO_INV_20180727-1420 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1500 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.8 0.1

              Barium ug/g 172 0.1

              Beryllium ug/g 0.05 0.02

              Boron ug/g 3 2

              Cadmium ug/g 1.0 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 1.2 0.02

              Copper ug/g 32 0.1

              Iron ug/g 2000 50

              Lead ug/g 0.63 0.02

              Manganese ug/g 410 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.8 0.2

              Nickel ug/g 3.0 0.1

              Selenium ug/g 8.6 0.1

              Silver ug/g 0.23 0.02

              Strontium ug/g 140 0.2

              Thallium ug/g 0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 15 0.1

              Uranium ug/g 0.05 0.01

              Vanadium ug/g 4.4 0.2

              Zinc ug/g 90 1

   Lab Section 6 (SPTP)

              Moisture % 78.24 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031258
Jul 27, 2018
TISSUE
07/27/2018 14:00 OTTO_INV_20180727-1400 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1200 20

              Antimony ug/g <1 1

              Arsenic ug/g 7.7 0.5

              Barium ug/g 130 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.7 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.9 0.1

              Copper ug/g 36 0.5

              Iron ug/g 6000 200

              Lead ug/g 0.4 0.1

              Manganese ug/g 200 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 1.9 0.5

              Selenium ug/g 7.6 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 82 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 18 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 4 1

              Zinc ug/g 140 5

   Lab Section 6 (SPTP)

              Moisture % 84.29 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031259
Jul 27, 2018
TISSUE
07/27/2018 09:50 FOFR2W_INV_20180727-0950 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 2600 200

              Antimony ug/g <1 1

              Arsenic ug/g 1.0 0.5

              Barium ug/g 100 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.5 0.1

              Copper ug/g 7.3 0.5

              Iron ug/g 2400 200

              Lead ug/g 1.2 0.1

              Manganese ug/g 1390 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 5.4 0.5

              Selenium ug/g 1.4 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 100 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 24 0.5

              Uranium ug/g 1.1 0.05

              Vanadium ug/g 9 1

              Zinc ug/g 81 5

   Lab Section 6 (SPTP)

              Moisture % 87.97 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031260
Jul 27, 2018
TISSUE
07/27/2018 10:06 FOFR2W_INV_20180727-1006 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 250 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.4 0.1

              Barium ug/g 10 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.97 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.32 0.02

              Copper ug/g 13 0.1

              Iron ug/g 200 5

              Lead ug/g 0.10 0.02

              Manganese ug/g 310 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 1.8 0.1

              Selenium ug/g 2.3 0.1

              Silver ug/g 0.12 0.02

              Strontium ug/g 4.5 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.8 0.1

              Uranium ug/g 0.10 0.01

              Vanadium ug/g 1.0 0.2

              Zinc ug/g 87 1

   Lab Section 6 (SPTP)

              Moisture % 81.05 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 86 of 112

SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031261
Jul 27, 2018
TISSUE
07/27/2018 09:41 FOFR2W_INV_20180727-0941 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 740 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 99 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 2.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.9 0.1

              Copper ug/g 13 0.5

              Iron ug/g 1300 20

              Lead ug/g 0.4 0.1

              Manganese ug/g 4600 10

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1

              Nickel ug/g 6.4 0.5

              Selenium ug/g 5.2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 50 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 9.8 0.5

              Uranium ug/g 1.1 0.05

              Vanadium ug/g 3 1

              Zinc ug/g 80 5

   Lab Section 6 (SPTP)

              Moisture % 80.27 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 87 of 112

SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031262
Jul 24, 2018
TISSUE
07/24/2018 18:25 ERWSF_INV_20180724-1825 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1200 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.0 0.1

              Barium ug/g 32 0.1

              Beryllium ug/g 0.04 0.02

              Boron ug/g 2 2

              Cadmium ug/g 0.25 0.02

              Chromium ug/g 2 1

              Cobalt ug/g 0.66 0.02

              Copper ug/g 20 0.1

              Iron ug/g 950 5

              Lead ug/g 0.53 0.02

              Manganese ug/g 28 0.2

              Mercury ug/g 0.08 0.01

              Molybdenum ug/g 0.3 0.2

              Nickel ug/g 1.3 0.1

              Selenium ug/g 3.9 0.1

              Silver ug/g 0.10 0.02

              Strontium ug/g 8.8 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 11 0.1

              Uranium ug/g 0.02 0.01

              Vanadium ug/g 3.5 0.2

              Zinc ug/g 90 1

   Lab Section 6 (SPTP)

              Moisture % 82.65 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031263
Jul 24, 2018
TISSUE
07/24/2018 18:20 ERWSF_INV_20180724-1820 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 10500 200

              Antimony ug/g <1 1

              Arsenic ug/g 3.0 0.5

              Barium ug/g 120 0.5

              Beryllium ug/g 0.4 0.1

              Boron ug/g 20 10

              Cadmium ug/g 0.8 0.1

              Chromium ug/g 15 5

              Cobalt ug/g 2.6 0.1

              Copper ug/g 14 0.5

              Iron ug/g 8300 200

              Lead ug/g 5.8 0.1

              Manganese ug/g 160 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 11 0.5

              Selenium ug/g 1.4 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 83 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 74 0.5

              Uranium ug/g 0.42 0.05

              Vanadium ug/g 29 1

              Zinc ug/g 77 5

   Lab Section 6 (SPTP)

              Moisture % 71.89 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031264
Jul 24, 2018
TISSUE
07/24/2018 18:30 ERWSF_INV_20180724-1830 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 480 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 2.9 0.1

              Barium ug/g 12 0.1

              Beryllium ug/g 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.14 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 1.1 0.02

              Copper ug/g 6.8 0.1

              Iron ug/g 990 5

              Lead ug/g 0.29 0.02

              Manganese ug/g 15 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.7 0.1

              Selenium ug/g 4.2 0.1

              Silver ug/g 0.15 0.02

              Strontium ug/g 3.7 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 5.6 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g 1.3 0.2

              Zinc ug/g 160 1

   Lab Section 6 (SPTP)

              Moisture % 80.37 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031265
Jul 24, 2018
TISSUE
07/24/2018 18:10 ERIMF_INV_20180724-1810 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1400 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.0 0.5

              Barium ug/g 230 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.7 0.1

              Copper ug/g 42 0.5

              Iron ug/g 1700 20

              Lead ug/g 0.7 0.1

              Manganese ug/g 330 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.0 0.5

              Selenium ug/g 2.6 0.5

              Silver ug/g 0.4 0.1

              Strontium ug/g 140 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 15 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 5 1

              Zinc ug/g 99 5

   Lab Section 6 (SPTP)

              Moisture % 78.53 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031266
Jul 24, 2018
TISSUE
07/24/2018 18:15 ERIMF_INV_20180724-1815 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1200 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.1 0.5

              Barium ug/g 58 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.5 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.5 0.1

              Copper ug/g 15 0.5

              Iron ug/g 2200 200

              Lead ug/g 0.8 0.1

              Manganese ug/g 560 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.6 0.5

              Selenium ug/g 2.9 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 45 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 14 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g 5 1

              Zinc ug/g 100 5

   Lab Section 6 (SPTP)

              Moisture % 84.25 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031267
Jul 24, 2018
TISSUE
07/24/2018 19:00 ERIMF_INV_20180724-1900 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 420 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 1.4 0.1

              Barium ug/g 23 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.41 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 1.0 0.02

              Copper ug/g 17 0.1

              Iron ug/g 790 5

              Lead ug/g 0.27 0.02

              Manganese ug/g 200 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g 1.6 0.1

              Selenium ug/g 2.7 0.1

              Silver ug/g 0.23 0.02

              Strontium ug/g 14 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 6.2 0.1

              Uranium ug/g 0.01 0.01

              Vanadium ug/g 1.8 0.2

              Zinc ug/g 83 1

   Lab Section 6 (SPTP)

              Moisture % 86.85 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031268
Jul 24, 2018
TISSUE
07/24/2018 17:33 STPD_INV_20180724-1733 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 1100 20

              Antimony ug/g <1 1

              Arsenic ug/g 2.1 0.5

              Barium ug/g 160 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.6 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 3.6 0.1

              Copper ug/g 26 0.5

              Iron ug/g 1200 20

              Lead ug/g 0.6 0.1

              Manganese ug/g 72 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.9 0.5

              Selenium ug/g 16 0.5

              Silver ug/g 0.1 0.1

              Strontium ug/g 130 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 14 0.5

              Uranium ug/g 0.17 0.05

              Vanadium ug/g 4 1

              Zinc ug/g 110 5

   Lab Section 6 (SPTP)

              Moisture % 79.91 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031269
Jul 24, 2018
TISSUE
07/24/2018 17:37 STPD_INV_20180724-1737 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 230 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.1 0.5

              Barium ug/g 3.6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.6 0.1

              Copper ug/g 19 0.5

              Iron ug/g 240 20

              Lead ug/g 0.1 0.1

              Manganese ug/g 22 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 0.6 0.5

              Selenium ug/g 12 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 4.3 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 75 5

   Lab Section 6 (SPTP)

              Moisture % 79.77 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031270
Jul 24, 2018
TISSUE
07/24/2018 05:39 STPD_INV_20180724-1739 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 120 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.7 0.1

              Barium ug/g 3.5 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.71 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.77 0.02

              Copper ug/g 17 0.1

              Iron ug/g 150 5

              Lead ug/g 0.06 0.02

              Manganese ug/g 15 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.3 0.1

              Selenium ug/g 14 0.1

              Silver ug/g 0.07 0.02

              Strontium ug/g 3.4 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.1 0.1

              Uranium ug/g 0.02 0.01

              Vanadium ug/g 0.4 0.2

              Zinc ug/g 89 1

   Lab Section 6 (SPTP)

              Moisture % 79.45 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031271
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-7-M 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <50 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g <1 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g <0.2 0.2

              Copper ug/g 2 1

              Iron ug/g <50 50

              Lead ug/g <0.2 0.2

              Manganese ug/g <2 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 90 1

              Silver ug/g <0.2 0.2

              Strontium ug/g <2 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g <1 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 50 10

   Lab Section 6 (SPTP)

              Moisture % 76.18 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031272
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-1-O 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.0 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.1 0.1

              Copper ug/g 8.8 0.5

              Iron ug/g 130 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 20 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 72 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 0.8 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 200 5

   Lab Section 6 (SPTP)

              Moisture % 74.98 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031273
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-4-M 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <50 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g 2 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g <0.2 0.2

              Copper ug/g 1 1

              Iron ug/g <50 50

              Lead ug/g <0.2 0.2

              Manganese ug/g <2 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 120 1

              Silver ug/g <0.2 0.2

              Strontium ug/g <2 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g <1 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 40 10

   Lab Section 6 (SPTP)

              Moisture % 80.58 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031274
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-7-T 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 84 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 390 50

   Lab Section 6 (SPTP)

              Moisture % 78.88 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031275
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-4-O 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 6 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.1 0.1

              Barium ug/g 3.7 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.16 0.02

              Copper ug/g 7.5 0.1

              Iron ug/g 80 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 27 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.4 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 78 1

              Silver ug/g 0.02 0.02

              Strontium ug/g 0.9 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.2 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 330 1

   Lab Section 6 (SPTP)

              Moisture % 75.29 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 101 of 112

SRC Group # 2018-9727

Teck Coal Limited

Sep 11, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031276
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-8-T 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 8 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 1.1 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.03 0.02

              Copper ug/g 1.8 0.1

              Iron ug/g 41 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.9 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 13 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.5 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.4 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 120 1

   Lab Section 6 (SPTP)

              Moisture % 83.28 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031277
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-5-M 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.7 0.5

              Iron ug/g 30 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 68 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 0.7 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 43 5

   Lab Section 6 (SPTP)

              Moisture % 82.79 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031278
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-8-M 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <50 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g <1 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g <0.2 0.2

              Copper ug/g 2 1

              Iron ug/g <50 50

              Lead ug/g <0.2 0.2

              Manganese ug/g <2 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 28 1

              Silver ug/g <0.2 0.2

              Strontium ug/g <2 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g <1 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 40 10

   Lab Section 6 (SPTP)

              Moisture % 83.99 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031279
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-2-M 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.2 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 51 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 36 5

   Lab Section 6 (SPTP)

              Moisture % 80.68 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031280
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-5-O 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 8 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 2.2 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.04 0.02

              Copper ug/g 4.5 0.1

              Iron ug/g 84 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 12 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 57 1

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.9 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.7 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 200 1

   Lab Section 6 (SPTP)

              Moisture % 74.19 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031281
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-6-O 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.1 0.1

              Barium ug/g 1.2 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.12 0.02

              Copper ug/g 6.2 0.1

              Iron ug/g 84 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 50 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.3 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 46 1

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.2 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 200 1

   Lab Section 6 (SPTP)

              Moisture % 74.78 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031282
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-6-M 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <50 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g <1 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g <0.2 0.2

              Copper ug/g 2 1

              Iron ug/g <50 50

              Lead ug/g <0.2 0.2

              Manganese ug/g <2 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 62 1

              Silver ug/g <0.2 0.2

              Strontium ug/g <2 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g <1 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 40 10

   Lab Section 6 (SPTP)

              Moisture % 83.71 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031283
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-2-O 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.1 0.1

              Copper ug/g 6.8 0.5

              Iron ug/g 70 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 13 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 56 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 170 5

   Lab Section 6 (SPTP)

              Moisture % 75.01 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031284
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-3-O 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <50 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g <1 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g <0.2 0.2

              Copper ug/g 6 1

              Iron ug/g 70 50

              Lead ug/g <0.2 0.2

              Manganese ug/g 14 2

              Mercury ug/g <0.1 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 100 1

              Silver ug/g <0.2 0.2

              Strontium ug/g <2 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g <1 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 170 10

   Lab Section 6 (SPTP)

              Moisture % 72.08 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031285
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-3-M 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.9 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 96 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 64 5

   Lab Section 6 (SPTP)

              Moisture % 81.15 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018031286
Aug 02, 2018
TISSUE
08/02/2018 G013-LSU-1-M 

Client PO #:      
Date Received:  Aug 08, 2018

          Analyte Units Result DL

   Lab Section 2 (ICP)

              Aluminum ug/g 42 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 2.0 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.4 0.1

              Iron ug/g 42 5

              Lead ug/g 0.15 0.02

              Manganese ug/g 1.8 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g 0.1 0.1

              Selenium ug/g 95 1

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.0 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g 0.2 0.1

              Titanium ug/g 1.5 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 40 1

   Lab Section 6 (SPTP)

              Moisture % 78.20 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Date Samples Received: May-30-2019 Client P.O.: VPO00616225

Sep 03, 2019

SRC Group # 2019-6905

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028336
May 15, 2019
TISSUE
05/15/2019 10:20 RG_LCCPU/L_INV-01_20190515-
1020 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2100 200 5

              Antimony ug/g 0.07 0.04 0.02

              Arsenic ug/g 1.1 0.2 0.05

              Barium ug/g 36 5 0.5

              Beryllium ug/g 0.07 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 1.1 0.2 0.02

              Chromium ug/g 3.0 1 0.5

              Cobalt ug/g 4.3 0.5 0.5

              Copper ug/g 25 4 0.5

              Iron ug/g 790 80 5

              Lead ug/g 0.77 0.2 0.05

              Manganese ug/g 16 2 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.54 0.1 0.05

              Nickel ug/g 5.5 1 0.5

              Selenium ug/g 51 5 0.05

              Silver ug/g 0.10 0.04 0.02

              Strontium ug/g 23 2 0.1

              Thallium ug/g 0.09 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 24 4 0.5

              Uranium ug/g 0.16 0.05 0.02

              Vanadium ug/g 6.2 0.9 0.2

              Zinc ug/g 190 30 5

   Lab Section 6

              Moisture % 74.44 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�
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Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 2 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028337
May 15, 2019
TISSUE
05/15/2019 10:20 RG_LCCPU/L_INV-02_20190515-
1020 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4100 600 50

              Antimony ug/g 0.12 0.05 0.02

              Arsenic ug/g 2.0 0.3 0.05

              Barium ug/g 60 6 0.5

              Beryllium ug/g 0.14 0.03 0.02

              Boron ug/g 7 5 5

              Cadmium ug/g 1.9 0.3 0.02

              Chromium ug/g 5.8 1 0.5

              Cobalt ug/g 8.8 2 0.5

              Copper ug/g 29 4 0.5

              Iron ug/g 1600 200 5

              Lead ug/g 1.5 0.2 0.05

              Manganese ug/g 31 5 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.67 0.2 0.05

              Nickel ug/g 9.5 2 0.5

              Selenium ug/g 48 5 0.05

              Silver ug/g 0.09 0.04 0.02

              Strontium ug/g 29 3 0.1

              Thallium ug/g 0.16 0.04 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 34 5 0.5

              Uranium ug/g 0.25 0.06 0.02

              Vanadium ug/g 12 2 0.2

              Zinc ug/g 280 40 5

   Lab Section 6

              Moisture % 82.20 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028338
May 15, 2019
TISSUE
05/15/2019 10:20 RG_LCCPU/L_INV-03_20190515-
1020 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1000 100 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.67 0.2 0.05

              Barium ug/g 22 3 0.5

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.59 0.09 0.02

              Chromium ug/g 1.4 0.8 0.5

              Cobalt ug/g 2.6 0.5 0.5

              Copper ug/g 51 5 0.5

              Iron ug/g 380 60 5

              Lead ug/g 0.36 0.1 0.05

              Manganese ug/g 12 2 0.5

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.37 0.1 0.05

              Nickel ug/g 3.8 0.5 0.5

              Selenium ug/g 70 7 0.5

              Silver ug/g 0.24 0.06 0.02

              Strontium ug/g 14 1 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 11 2 0.5

              Uranium ug/g 0.09 0.04 0.02

              Vanadium ug/g 2.9 0.7 0.2

              Zinc ug/g 120 20 5

   Lab Section 6

              Moisture % 82.62 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028339
May 09, 2019
TISSUE
05/09/2019 13:20 RG_LCHOB_INV-01_20190509-
1320 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4600 700 50

              Antimony ug/g 0.14 0.05 0.02

              Arsenic ug/g 1.8 0.3 0.05

              Barium ug/g 500 50 0.5

              Beryllium ug/g 0.16 0.03 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 5.4 0.5 0.02

              Chromium ug/g 7.0 2 0.5

              Cobalt ug/g 2.6 0.5 0.5

              Copper ug/g 17 2 0.5

              Iron ug/g 3700 600 50

              Lead ug/g 2.2 0.3 0.05

              Manganese ug/g 640 60 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 1.4 0.2 0.05

              Nickel ug/g 5.7 1 0.5

              Selenium ug/g 1.2 0.2 0.05

              Silver ug/g 0.20 0.05 0.02

              Strontium ug/g 25 2 0.1

              Thallium ug/g 0.10 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 60 6 0.5

              Uranium ug/g 0.35 0.09 0.02

              Vanadium ug/g 20 2 0.2

              Zinc ug/g 160 20 5

   Lab Section 6

              Moisture % 87.72 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028340
May 09, 2019
TISSUE
05/09/2019 13:20 RG_LCHOB_INV-02_20190509-
1320 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3600 500 50

              Antimony ug/g 0.14 0.05 0.02

              Arsenic ug/g 1.5 0.2 0.05

              Barium ug/g 980 100 0.5

              Beryllium ug/g 0.14 0.03 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 5.5 0.6 0.02

              Chromium ug/g 4.9 1 0.5

              Cobalt ug/g 3.3 0.5 0.5

              Copper ug/g 18 3 0.5

              Iron ug/g 3000 300 5

              Lead ug/g 1.6 0.2 0.05

              Manganese ug/g 1470 100 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 1.9 0.3 0.05

              Nickel ug/g 7.1 2 0.5

              Selenium ug/g 1.0 0.2 0.05

              Silver ug/g 0.16 0.05 0.02

              Strontium ug/g 16 2 0.1

              Thallium ug/g 0.07 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 48 7 0.5

              Uranium ug/g 0.34 0.08 0.02

              Vanadium ug/g 14 2 0.2

              Zinc ug/g 220 30 5

   Lab Section 6

              Moisture % 89.62 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028341
May 09, 2019
TISSUE
05/09/2019 13:20 RG_LCHOB_INV-03_20190509-
1320 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 200 20 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 0.46 0.07 0.01

              Barium ug/g 147 10 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 4.5 0.4 0.01

              Chromium ug/g 0.24 0.1 0.05

              Cobalt ug/g 0.37 0.06 0.01

              Copper ug/g 20 2 0.05

              Iron ug/g 190 30 2

              Lead ug/g 0.12 0.03 0.01

              Manganese ug/g 530 50 1

              Mercury ug/g 0.13 0.02 0.005

              Molybdenum ug/g 0.59 0.09 0.02

              Nickel ug/g 0.48 0.05 0.05

              Selenium ug/g 3.4 0.3 0.01

              Silver ug/g 0.09 0.03 0.01

              Strontium ug/g 5.3 0.5 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 3.2 0.8 0.2

              Uranium ug/g 0.026 0.01 0.005

              Vanadium ug/g 0.6 0.2 0.1

              Zinc ug/g 180 20 0.5

   Lab Section 6

              Moisture % 70.11 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028342
May 07, 2019
TISSUE
05/07/2019 RG_LFSRW_INV-01_20190507-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1000 100 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.59 0.09 0.02

              Barium ug/g 14 1 0.05

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g 2 2 2

              Cadmium ug/g 1.1 0.2 0.02

              Chromium ug/g 1.1 0.3 0.1

              Cobalt ug/g 1.0 0.2 0.02

              Copper ug/g 60 6 0.1

              Iron ug/g 760 80 5

              Lead ug/g 0.30 0.08 0.02

              Manganese ug/g 73 7 0.2

              Mercury ug/g 0.12 0.03 0.01

              Molybdenum ug/g 1.0 0.2 0.05

              Nickel ug/g 0.7 0.1 0.1

              Selenium ug/g 4.3 0.4 0.02

              Silver ug/g 0.22 0.06 0.02

              Strontium ug/g 7.8 1 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 10 2 0.5

              Uranium ug/g 0.02 0.01 0.01

              Vanadium ug/g 2.0 0.5 0.2

              Zinc ug/g 150 20 1

   Lab Section 6

              Moisture % 71.70 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028343
May 07, 2019
TISSUE
05/07/2019 RG_LFSRW_INV-02_20190507-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2400 200 20

              Antimony ug/g 0.03 0.02 0.01

              Arsenic ug/g 1.6 0.2 0.01

              Barium ug/g 18 2 0.02

              Beryllium ug/g 0.08 0.02 0.01

              Boron ug/g 5 1 1

              Cadmium ug/g 1.4 0.1 0.01

              Chromium ug/g 3.0 0.4 0.05

              Cobalt ug/g 3.9 0.4 0.01

              Copper ug/g 26 3 0.05

              Iron ug/g 1800 300 20

              Lead ug/g 0.59 0.09 0.01

              Manganese ug/g 109 10 0.1

              Mercury ug/g 0.090 0.02 0.005

              Molybdenum ug/g 0.64 0.1 0.02

              Nickel ug/g 1.5 0.2 0.05

              Selenium ug/g 5.6 0.6 0.01

              Silver ug/g 0.10 0.02 0.01

              Strontium ug/g 12 1 0.05

              Thallium ug/g 0.065 0.02 0.005

              Tin ug/g 0.06 0.05 0.05

              Titanium ug/g 17 2 0.2

              Uranium ug/g 0.044 0.01 0.005

              Vanadium ug/g 4.3 0.6 0.1

              Zinc ug/g 210 20 0.5

   Lab Section 6

              Moisture % 85.59 8 0.02

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028344
May 07, 2019
TISSUE
05/07/2019 14:53 RG_LFSRW_CSF-01_20190507-
1453 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 990 100 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 0.42 0.06 0.02

              Barium ug/g 36 4 0.05

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g 5 2 2

              Cadmium ug/g 0.04 0.02 0.02

              Chromium ug/g 1.2 0.3 0.1

              Cobalt ug/g 0.57 0.08 0.02

              Copper ug/g 4.5 0.7 0.1

              Iron ug/g 1100 100 5

              Lead ug/g 0.38 0.1 0.02

              Manganese ug/g 89 9 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.22 0.1 0.05

              Nickel ug/g 1.5 0.4 0.1

              Selenium ug/g 2.1 0.2 0.02

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 51 5 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 10 2 0.5

              Uranium ug/g 0.05 0.02 0.01

              Vanadium ug/g 2.2 0.6 0.2

              Zinc ug/g 80 10 1

   Lab Section 6

              Moisture % 97.78 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028345
May 10, 2019
TISSUE
05/10/2019 09:00 RG_SMCIM_CSF-01_20190510-
0900 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 45 7 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.09 0.01 0.01

              Barium ug/g 28 3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g 3 1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.17 0.09 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 6.2 0.6 0.05

              Iron ug/g 160 20 2

              Lead ug/g 0.11 0.03 0.01

              Manganese ug/g 13 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g 0.34 0.05 0.05

              Selenium ug/g 2.6 0.3 0.01

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 50 5 0.05

              Thallium ug/g 0.016 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.1 0.4 0.2

              Uranium ug/g 0.022 0.01 0.005

              Vanadium ug/g 0.1 0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 99.31 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028346
May 22, 2019
TISSUE
05/22/2019 14:30 RG_ISLAND_CSF-01_20190522-
1430 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

Aluminum ug/g 34 8 2

Antimony ug/g 0.05 0.02 0.01

Arsenic ug/g 0.04 0.01 0.01

Barium ug/g 4.8 0.5 0.02

Beryllium ug/g <0.01 0.01

Boron ug/g 2 1 1

Cadmium ug/g 0.08 0.01 0.01

Chromium ug/g 0.09 0.07 0.05

Cobalt ug/g 0.04 0.01 0.01

Copper ug/g 4.8 0.7 0.05

Iron ug/g 70 10 2

Lead ug/g 0.34 0.05 0.01

Manganese ug/g 12 1 0.1

Mercury ug/g <0.005 0.005

Molybdenum ug/g 0.12 0.05 0.02

Nickel ug/g 0.11 0.05 0.05

Selenium ug/g 4.4 0.4 0.01

Silver ug/g 0.02 0.01 0.01

Strontium ug/g 84 8 0.05

Thallium ug/g 0.034 0.01 0.005

Tin ug/g 0.10 0.05 0.05

Titanium ug/g 1.6 0.5 0.2

Uranium ug/g 0.019 0.01 0.005

Vanadium ug/g 0.1 0.1 0.1

Zinc ug/g 140 10 0.5

   Lab Section 6

Moisture % 99.38 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028347
May 11, 2019
TISSUE
05/11/2019 14:20 RG_LFSRW_WT-01_20190511-
1420 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 70 10 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01 0.01

              Barium ug/g 8.0 0.8 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.09 0.07 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 6.0 0.6 0.05

              Iron ug/g 140 20 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 3.6 0.5 0.1

              Mercury ug/g 0.010 0.007 0.005

              Molybdenum ug/g 0.06 0.03 0.02

              Nickel ug/g 0.07 0.05 0.05

              Selenium ug/g 1.6 0.2 0.01

              Silver ug/g 0.11 0.03 0.01

              Strontium ug/g 7.8 0.8 0.05

              Thallium ug/g 0.023 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.9 0.3 0.2

              Uranium ug/g 0.006 0.006 0.005

              Vanadium ug/g 0.1 0.1 0.1

              Zinc ug/g 560 60 5

   Lab Section 6

              Moisture % 97.66 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028348
May 15, 2019
TISSUE
05/15/2019 16:00 RG_FO15B_WT-01_20190515-1600 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 170 20 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 0.17 0.04 0.01

              Barium ug/g 11 1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.28 0.1 0.05

              Cobalt ug/g 0.09 0.01 0.01

              Copper ug/g 3.7 0.6 0.05

              Iron ug/g 260 30 2

              Lead ug/g 0.12 0.03 0.01

              Manganese ug/g 28 3 0.1

              Mercury ug/g 0.017 0.009 0.005

              Molybdenum ug/g 0.12 0.05 0.02

              Nickel ug/g 0.21 0.05 0.05

              Selenium ug/g 3.2 0.3 0.01

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 7.2 0.7 0.05

              Thallium ug/g 0.051 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 3.3 0.8 0.2

              Uranium ug/g 0.030 0.01 0.005

              Vanadium ug/g 0.5 0.2 0.1

              Zinc ug/g 420 40 0.5

   Lab Section 6

              Moisture % 97.87 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028349
May 14, 2019
TISSUE
05/14/2019 11:35 RG_GARD_WT-01_20190514-1135 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2900 300 20

              Antimony ug/g 0.06 0.02 0.01

              Arsenic ug/g 0.55 0.08 0.01

              Barium ug/g 78 8 0.02

              Beryllium ug/g 0.10 0.02 0.01

              Boron ug/g 8 1 1

              Cadmium ug/g 0.20 0.03 0.01

              Chromium ug/g 3.3 0.5 0.05

              Cobalt ug/g 0.76 0.1 0.01

              Copper ug/g 4.6 0.7 0.05

              Iron ug/g 2900 300 20

              Lead ug/g 3.0 0.3 0.01

              Manganese ug/g 105 10 0.1

              Mercury ug/g 0.034 0.01 0.005

              Molybdenum ug/g 0.17 0.06 0.02

              Nickel ug/g 2.8 0.4 0.05

              Selenium ug/g 1.8 0.2 0.01

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 35 4 0.05

              Thallium ug/g 0.074 0.02 0.005

              Tin ug/g 0.08 0.05 0.05

              Titanium ug/g 35 4 0.2

              Uranium ug/g 0.075 0.02 0.005

              Vanadium ug/g 6.3 0.9 0.1

              Zinc ug/g 290 30 0.5

   Lab Section 6

              Moisture % 96.11 10 0.02

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028350
May 15, 2019
TISSUE
05/15/2019 09:30 RG_LCCPU/L_WT-
01_20190515_0930 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2600 300 20

              Antimony ug/g 0.06 0.02 0.01

              Arsenic ug/g 0.40 0.06 0.01

              Barium ug/g 61 6 0.02

              Beryllium ug/g 0.11 0.03 0.01

              Boron ug/g 6 1 1

              Cadmium ug/g 0.95 0.1 0.01

              Chromium ug/g 3.6 0.5 0.05

              Cobalt ug/g 1.3 0.1 0.01

              Copper ug/g 5.3 0.5 0.05

              Iron ug/g 1200 200 20

              Lead ug/g 1.0 0.1 0.01

              Manganese ug/g 24 2 0.1

              Mercury ug/g 0.012 0.008 0.005

              Molybdenum ug/g 0.25 0.06 0.02

              Nickel ug/g 6.6 0.7 0.05

              Selenium ug/g 11 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 63 6 0.05

              Thallium ug/g 0.071 0.02 0.005

              Tin ug/g 0.06 0.05 0.05

              Titanium ug/g 14 2 0.2

              Uranium ug/g 0.36 0.05 0.005

              Vanadium ug/g 7.6 1 0.1

              Zinc ug/g 430 40 0.5

   Lab Section 6

              Moisture % 96.42 10 0.02

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028351
May 09, 2019
TISSUE
05/09/2019 13:20 RG_LCHOB_WT-01_20190509-
1320 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2200 200 20

              Antimony ug/g 0.05 0.02 0.01

              Arsenic ug/g 0.54 0.08 0.01

              Barium ug/g 57 6 0.02

              Beryllium ug/g 0.07 0.01 0.01

              Boron ug/g 4 1 1

              Cadmium ug/g 0.23 0.03 0.01

              Chromium ug/g 3.0 0.4 0.05

              Cobalt ug/g 0.73 0.1 0.01

              Copper ug/g 4.1 0.6 0.05

              Iron ug/g 1500 200 20

              Lead ug/g 0.81 0.1 0.01

              Manganese ug/g 107 10 0.1

              Mercury ug/g 0.030 0.01 0.005

              Molybdenum ug/g 0.26 0.06 0.02

              Nickel ug/g 2.2 0.3 0.05

              Selenium ug/g 1.8 0.2 0.01

              Silver ug/g 0.05 0.02 0.01

              Strontium ug/g 11 1 0.05

              Thallium ug/g 0.055 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 26 3 0.2

              Uranium ug/g 0.092 0.02 0.005

              Vanadium ug/g 7.8 1 0.1

              Zinc ug/g 370 40 0.5

   Lab Section 6

              Moisture % 98.97 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028352
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_INV-03_20190517-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 440 40 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 1.7 0.2 0.01

              Barium ug/g 321 50 0.02

              Beryllium ug/g 0.02 0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.18 0.04 0.01

              Chromium ug/g 1.2 0.2 0.05

              Cobalt ug/g 0.59 0.09 0.01

              Copper ug/g 36 4 0.05

              Iron ug/g 440 40 2

              Lead ug/g 0.37 0.06 0.01

              Manganese ug/g 65 6 0.1

              Mercury ug/g 0.026 0.01 0.005

              Molybdenum ug/g 0.60 0.09 0.02

              Nickel ug/g 0.65 0.2 0.05

              Selenium ug/g 6.3 0.6 0.01

              Silver ug/g 0.27 0.04 0.01

              Strontium ug/g 258 20 0.05

              Thallium ug/g 0.030 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 4.5 0.7 0.2

              Uranium ug/g 0.047 0.01 0.005

              Vanadium ug/g 1.3 0.3 0.1

              Zinc ug/g 84 8 0.5

   Lab Section 6

              Moisture % 94.10 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028353
May 14, 2019
TISSUE
05/14/2019 RG_ELWDGC_INV-01_20190514-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1800 200 5

              Antimony ug/g 0.14 0.05 0.02

              Arsenic ug/g 0.87 0.2 0.05

              Barium ug/g 100 10 0.5

              Beryllium ug/g 0.10 0.02 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 0.49 0.07 0.02

              Chromium ug/g 3.6 1 0.5

              Cobalt ug/g 1.1 0.5 0.5

              Copper ug/g 14 2 0.5

              Iron ug/g 2000 200 5

              Lead ug/g 1.2 0.2 0.05

              Manganese ug/g 110 10 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.96 0.2 0.05

              Nickel ug/g 3.6 0.5 0.5

              Selenium ug/g 55 6 0.05

              Silver ug/g 0.05 0.03 0.02

              Strontium ug/g 16 2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 19 3 0.5

              Uranium ug/g 0.29 0.07 0.02

              Vanadium ug/g 5.8 0.9 0.2

              Zinc ug/g 220 30 5

   Lab Section 6

              Moisture % 73.36 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028354
May 14, 2019
TISSUE
05/14/2019 RG_ELWDGC_INV-02_20190514-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 990 100 5

              Antimony ug/g 0.13 0.05 0.02

              Arsenic ug/g 0.98 0.2 0.05

              Barium ug/g 67 7 0.5

              Beryllium ug/g 0.05 0.02 0.02

              Boron ug/g 7 5 5

              Cadmium ug/g 2.0 0.2 0.02

              Chromium ug/g 2.2 1 0.5

              Cobalt ug/g 1.4 0.5 0.5

              Copper ug/g 18 3 0.5

              Iron ug/g 940 90 5

              Lead ug/g 1.8 0.3 0.05

              Manganese ug/g 120 10 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 1.0 0.2 0.05

              Nickel ug/g 4.5 0.5 0.5

              Selenium ug/g 21 2 0.05

              Silver ug/g 0.09 0.04 0.02

              Strontium ug/g 17 2 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 9.1 2 0.5

              Uranium ug/g 0.75 0.1 0.02

              Vanadium ug/g 3.6 0.9 0.2

              Zinc ug/g 470 70 5

   Lab Section 6

              Moisture % 72.13 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028355
May 16, 2019
TISSUE
05/16/2019 RG_ELWDGC_INV-03_20190514-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 280 200 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.5 0.5 0.5

              Barium ug/g 51 10 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.23 0.06 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 17 9 5

              Iron ug/g 280 100 50

              Lead ug/g <0.5 0.5

              Manganese ug/g 58 10 5

              Mercury ug/g 0.02 0.02 0.02

              Molybdenum ug/g 0.6 0.6 0.5

              Nickel ug/g <5 5

              Selenium ug/g 60 6 0.5

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 5 2 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g 0.1 0.1 0.1

              Vanadium ug/g 1 1 1

              Zinc ug/g 180 90 50

   Lab Section 6

              Moisture % 79.08 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028356
May 21, 2019
TISSUE
05/21/2019 12:31 RG_EROL_INV-01_20190521-1230 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1300 100 5

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 1.9 0.3 0.05

              Barium ug/g 84 8 0.5

              Beryllium ug/g 0.05 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 2.3 0.2 0.02

              Chromium ug/g 3.4 1 0.5

              Cobalt ug/g 1.3 0.5 0.5

              Copper ug/g 31 5 0.5

              Iron ug/g 1000 100 5

              Lead ug/g 0.80 0.2 0.05

              Manganese ug/g 240 20 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.56 0.1 0.05

              Nickel ug/g 2.3 0.5 0.5

              Selenium ug/g 8.6 0.9 0.05

              Silver ug/g 0.07 0.04 0.02

              Strontium ug/g 22 2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 10 2 0.5

              Uranium ug/g 0.16 0.05 0.02

              Vanadium ug/g 4.3 0.6 0.2

              Zinc ug/g 160 20 5

   Lab Section 6

              Moisture % 83.98 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028357
May 21, 2019
TISSUE
05/21/2019 12:31 RG_EROL_INV-02_20190521-1231 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 870 90 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 2.0 0.2 0.02

              Barium ug/g 112 10 0.05

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 1.7 0.2 0.02

              Chromium ug/g 2.0 0.3 0.1

              Cobalt ug/g 1.0 0.2 0.02

              Copper ug/g 27 3 0.1

              Iron ug/g 630 60 5

              Lead ug/g 0.44 0.07 0.02

              Manganese ug/g 35 4 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.43 0.1 0.05

              Nickel ug/g 1.2 0.3 0.1

              Selenium ug/g 11 1 0.02

              Silver ug/g 0.17 0.06 0.02

              Strontium ug/g 57 6 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 6.8 2 0.5

              Uranium ug/g 0.06 0.02 0.01

              Vanadium ug/g 2.8 0.7 0.2

              Zinc ug/g 120 10 1

   Lab Section 6

              Moisture % 84.57 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028358
May 21, 2019
TISSUE
05/21/2019 12:31 RG_EROL_INV-03_20190521-1232 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1900 200 5

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 1.8 0.3 0.05

              Barium ug/g 88 9 0.5

              Beryllium ug/g 0.08 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 3.2 0.3 0.02

              Chromium ug/g 4.1 1 0.5

              Cobalt ug/g 1.3 0.5 0.5

              Copper ug/g 16 2 0.5

              Iron ug/g 1400 100 5

              Lead ug/g 1.2 0.2 0.05

              Manganese ug/g 100 10 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.55 0.1 0.05

              Nickel ug/g 2.3 0.5 0.5

              Selenium ug/g 8.8 0.9 0.05

              Silver ug/g 0.08 0.04 0.02

              Strontium ug/g 34 3 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 17 2 0.5

              Uranium ug/g 0.14 0.05 0.02

              Vanadium ug/g 6.2 0.9 0.2

              Zinc ug/g 170 20 5

   Lab Section 6

              Moisture % 85.76 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028359
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_INV-01_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 690 70 5

              Antimony ug/g 0.05 0.03 0.02

              Arsenic ug/g 2.4 0.2 0.02

              Barium ug/g 201 20 0.05

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g 4 2 2

              Cadmium ug/g 0.66 0.1 0.02

              Chromium ug/g 1.8 0.4 0.1

              Cobalt ug/g 0.90 0.1 0.02

              Copper ug/g 30 3 0.1

              Iron ug/g 430 60 5

              Lead ug/g 1.3 0.2 0.02

              Manganese ug/g 89 9 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.81 0.2 0.05

              Nickel ug/g 1.2 0.3 0.1

              Selenium ug/g 9.5 1 0.02

              Silver ug/g 0.33 0.08 0.02

              Strontium ug/g 159 20 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 6.3 2 0.5

              Uranium ug/g 0.09 0.03 0.01

              Vanadium ug/g 2.1 0.5 0.2

              Zinc ug/g 93 10 1

   Lab Section 6

              Moisture % 81.48 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028360
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_INV-02_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 760 80 5

              Antimony ug/g 0.08 0.04 0.02

              Arsenic ug/g 6.2 0.6 0.05

              Barium ug/g 320 30 0.5

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.17 0.02 0.02

              Chromium ug/g 1.1 0.7 0.5

              Cobalt ug/g 1.4 0.5 0.5

              Copper ug/g 30 4 0.5

              Iron ug/g 4800 700 50

              Lead ug/g 0.42 0.1 0.05

              Manganese ug/g 370 40 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.80 0.2 0.05

              Nickel ug/g 2.8 0.5 0.5

              Selenium ug/g 7.1 0.7 0.05

              Silver ug/g 0.15 0.05 0.02

              Strontium ug/g 162 20 0.1

              Thallium ug/g 0.08 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 6.2 2 0.5

              Uranium ug/g 0.05 0.03 0.02

              Vanadium ug/g 2.5 0.6 0.2

              Zinc ug/g 83 20 5

   Lab Section 6

              Moisture % 79.96 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028361
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_INV-03_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 690 70 5

              Antimony ug/g 0.07 0.04 0.02

              Arsenic ug/g 2.1 0.3 0.05

              Barium ug/g 55 6 0.5

              Beryllium ug/g 0.02 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.23 0.06 0.02

              Chromium ug/g 1.0 0.7 0.5

              Cobalt ug/g 1.4 0.5 0.5

              Copper ug/g 21 3 0.5

              Iron ug/g 1100 100 5

              Lead ug/g 0.33 0.1 0.05

              Manganese ug/g 450 40 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.75 0.2 0.05

              Nickel ug/g 2.5 0.5 0.5

              Selenium ug/g 7.6 0.8 0.05

              Silver ug/g 0.16 0.05 0.02

              Strontium ug/g 13 1 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 6.2 2 0.5

              Uranium ug/g 0.03 0.02 0.02

              Vanadium ug/g 2.0 0.5 0.2

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 82.44 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028362
May 21, 2019
TISSUE
05/21/2019 09:30 RG_SMCIM_INV-01_20190521-
0930 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1800 200 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 1.0 0.2 0.02

              Barium ug/g 89 9 0.05

              Beryllium ug/g 0.05 0.02 0.02

              Boron ug/g 4 2 2

              Cadmium ug/g 0.77 0.1 0.02

              Chromium ug/g 2.5 0.4 0.1

              Cobalt ug/g 2.5 0.2 0.02

              Copper ug/g 26 3 0.1

              Iron ug/g 1800 200 5

              Lead ug/g 0.68 0.1 0.02

              Manganese ug/g 31 3 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.77 0.2 0.05

              Nickel ug/g 1.3 0.3 0.1

              Selenium ug/g 12 1 0.02

              Silver ug/g 0.09 0.04 0.02

              Strontium ug/g 66 7 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 18 3 0.5

              Uranium ug/g 0.05 0.02 0.01

              Vanadium ug/g 3.6 0.9 0.2

              Zinc ug/g 140 10 1

   Lab Section 6

              Moisture % 87.33 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028363
May 21, 2019
TISSUE
05/21/2019 09:30 RG_SMCIM_INV-02_20190521-
0930 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1600 200 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.95 0.1 0.02

              Barium ug/g 28 3 0.05

              Beryllium ug/g 0.05 0.02 0.02

              Boron ug/g 3 2 2

              Cadmium ug/g 0.65 0.1 0.02

              Chromium ug/g 1.9 0.5 0.1

              Cobalt ug/g 2.4 0.2 0.02

              Copper ug/g 16 2 0.1

              Iron ug/g 1700 200 5

              Lead ug/g 0.63 0.09 0.02

              Manganese ug/g 26 3 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.82 0.2 0.05

              Nickel ug/g 1.3 0.3 0.1

              Selenium ug/g 12 1 0.02

              Silver ug/g 0.07 0.04 0.02

              Strontium ug/g 16 2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 15 2 0.5

              Uranium ug/g 0.05 0.02 0.01

              Vanadium ug/g 3.4 0.8 0.2

              Zinc ug/g 150 20 1

   Lab Section 6

              Moisture % 86.30 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028364
May 21, 2019
TISSUE
05/21/2019 09:30 RG_SMCIM_INV-03_20190521-
0930 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3000 400 50

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 1.4 0.2 0.02

              Barium ug/g 61 6 0.05

              Beryllium ug/g 0.13 0.03 0.02

              Boron ug/g 7 2 2

              Cadmium ug/g 1.0 0.2 0.02

              Chromium ug/g 3.7 0.6 0.1

              Cobalt ug/g 2.9 0.3 0.02

              Copper ug/g 19 2 0.1

              Iron ug/g 3500 500 50

              Lead ug/g 1.8 0.3 0.02

              Manganese ug/g 37 4 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.90 0.2 0.05

              Nickel ug/g 3.0 0.4 0.1

              Selenium ug/g 13 1 0.02

              Silver ug/g 0.08 0.04 0.02

              Strontium ug/g 35 4 0.1

              Thallium ug/g 0.08 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 24 4 0.5

              Uranium ug/g 0.14 0.04 0.01

              Vanadium ug/g 6.8 1 0.2

              Zinc ug/g 150 20 1

   Lab Section 6

              Moisture % 87.62 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028365
May 13, 2019
TISSUE
05/13/2019 RG_STPD_INV-01_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 230 30 5

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 3.8 0.4 0.02

              Barium ug/g 87 9 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.26 0.06 0.02

              Chromium ug/g 0.5 0.2 0.1

              Cobalt ug/g 1.2 0.2 0.02

              Copper ug/g 27 3 0.1

              Iron ug/g 740 70 5

              Lead ug/g 0.22 0.06 0.02

              Manganese ug/g 14 2 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.25 0.1 0.05

              Nickel ug/g 0.7 0.1 0.1

              Selenium ug/g 39 4 0.2

              Silver ug/g 0.40 0.06 0.02

              Strontium ug/g 81 8 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.2 0.8 0.5

              Uranium ug/g 0.03 0.02 0.01

              Vanadium ug/g 0.8 0.4 0.2

              Zinc ug/g 240 20 1

   Lab Section 6

              Moisture % 82.75 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028366
May 13, 2019
TISSUE
05/13/2019 RG_STPD_INV-02_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 320 50 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 1.9 0.3 0.02

              Barium ug/g 99 10 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.33 0.08 0.02

              Chromium ug/g 0.6 0.2 0.1

              Cobalt ug/g 0.88 0.1 0.02

              Copper ug/g 25 2 0.1

              Iron ug/g 520 50 5

              Lead ug/g 0.29 0.07 0.02

              Manganese ug/g 14 2 0.2

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.22 0.1 0.05

              Nickel ug/g 0.7 0.1 0.1

              Selenium ug/g 28 3 0.02

              Silver ug/g 0.12 0.05 0.02

              Strontium ug/g 88 9 0.1

              Thallium ug/g 0.09 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.2 1 0.5

              Uranium ug/g 0.04 0.02 0.01

              Vanadium ug/g 1.0 0.4 0.2

              Zinc ug/g 180 20 1

   Lab Section 6

              Moisture % 81.09 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028367
May 13, 2019
TISSUE
05/13/2019 RG_STPD_INV-03_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 170 20 5

              Antimony ug/g 0.08 0.04 0.02

              Arsenic ug/g 1.6 0.2 0.02

              Barium ug/g 23 2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.27 0.07 0.02

              Chromium ug/g 0.4 0.2 0.1

              Cobalt ug/g 0.91 0.1 0.02

              Copper ug/g 14 1 0.1

              Iron ug/g 690 70 5

              Lead ug/g 0.18 0.06 0.02

              Manganese ug/g 26 3 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.17 0.09 0.05

              Nickel ug/g 0.6 0.1 0.1

              Selenium ug/g 38 4 0.2

              Silver ug/g 0.11 0.04 0.02

              Strontium ug/g 24 2 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 1.8 0.8 0.5

              Uranium ug/g 0.03 0.02 0.01

              Vanadium ug/g 0.7 0.4 0.2

              Zinc ug/g 210 20 1

   Lab Section 6

              Moisture % 82.83 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028368
May 15, 2019
TISSUE
05/15/2019 RG_ERWSF_INV-01_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2200 300 50

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 1.6 0.2 0.02

              Barium ug/g 54 5 0.05

              Beryllium ug/g 0.09 0.02 0.02

              Boron ug/g 4 2 2

              Cadmium ug/g 1.2 0.2 0.02

              Chromium ug/g 3.3 0.5 0.1

              Cobalt ug/g 2.5 0.2 0.02

              Copper ug/g 20 2 0.1

              Iron ug/g 3100 500 50

              Lead ug/g 1.1 0.2 0.02

              Manganese ug/g 59 6 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.39 0.1 0.05

              Nickel ug/g 2.6 0.4 0.1

              Selenium ug/g 4.1 0.4 0.02

              Silver ug/g 0.07 0.04 0.02

              Strontium ug/g 20 2 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 14 2 0.5

              Uranium ug/g 0.13 0.03 0.01

              Vanadium ug/g 5.6 0.8 0.2

              Zinc ug/g 160 20 1

   Lab Section 6

              Moisture % 83.56 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 34 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028369
May 15, 2019
TISSUE
05/15/2019 RG_ERWSF_INV-02_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1400 200 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 1.3 0.5 0.5

              Barium ug/g 31 5 5

              Beryllium ug/g 0.06 0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 1.3 0.2 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 19 10 5

              Iron ug/g 1900 300 50

              Lead ug/g 0.8 0.6 0.5

              Manganese ug/g 44 10 5

              Mercury ug/g 0.03 0.02 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 5.5 1 0.5

              Silver ug/g 0.05 0.03 0.02

              Strontium ug/g 16 4 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g 13 6 5

              Uranium ug/g 0.1 0.1 0.1

              Vanadium ug/g 4 2 1

              Zinc ug/g 200 100 50

   Lab Section 6

              Moisture % 85.05 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028370
May 15, 2019
TISSUE
05/15/2019 RG_ERWSF_INV-03_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2200 200 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 1.3 0.2 0.05

              Barium ug/g 50 5 0.5

              Beryllium ug/g 0.10 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 1.3 0.2 0.02

              Chromium ug/g 3.4 1 0.5

              Cobalt ug/g 3.2 0.5 0.5

              Copper ug/g 17 2 0.5

              Iron ug/g 2800 400 50

              Lead ug/g 1.1 0.2 0.05

              Manganese ug/g 46 7 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.39 0.1 0.05

              Nickel ug/g 2.6 0.5 0.5

              Selenium ug/g 4.2 0.6 0.05

              Silver ug/g 0.06 0.03 0.02

              Strontium ug/g 17 2 0.1

              Thallium ug/g 0.07 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 15 2 0.5

              Uranium ug/g 0.12 0.05 0.02

              Vanadium ug/g 6.0 0.9 0.2

              Zinc ug/g 160 20 5

   Lab Section 6

              Moisture % 78.97 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028371
May 20, 2019
TISSUE
05/20/2019 15:45 RG_FL17_INV-01_20190520-1545 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 420 60 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 1.3 0.2 0.02

              Barium ug/g 30 3 0.05

              Beryllium ug/g 0.02 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.13 0.02 0.02

              Chromium ug/g 0.6 0.2 0.1

              Cobalt ug/g 0.23 0.06 0.02

              Copper ug/g 30 3 0.1

              Iron ug/g 360 50 5

              Lead ug/g 0.42 0.06 0.02

              Manganese ug/g 30 3 0.2

              Mercury ug/g 0.07 0.02 0.01

              Molybdenum ug/g 0.44 0.1 0.05

              Nickel ug/g 0.6 0.1 0.1

              Selenium ug/g 2.8 0.3 0.02

              Silver ug/g 0.11 0.04 0.02

              Strontium ug/g 23 2 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 8.4 2 0.5

              Uranium ug/g 0.04 0.02 0.01

              Vanadium ug/g 0.9 0.4 0.2

              Zinc ug/g 70 10 1

   Lab Section 6

              Moisture % 82.41 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028372
May 20, 2019
TISSUE
05/20/2019 15:45 RG_FL17_INV-02_20190520-1545 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 94 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.62 0.09 0.02

              Barium ug/g 2.9 0.4 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.17 0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.16 0.02 0.02

              Copper ug/g 29 3 0.1

              Iron ug/g 280 40 5

              Lead ug/g 0.09 0.04 0.02

              Manganese ug/g 62 6 0.2

              Mercury ug/g 0.07 0.02 0.01

              Molybdenum ug/g 0.24 0.1 0.05

              Nickel ug/g 0.3 0.1 0.1

              Selenium ug/g 3.4 0.3 0.02

              Silver ug/g 0.09 0.04 0.02

              Strontium ug/g 1.1 0.3 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.9 1 0.5

              Uranium ug/g 0.01 0.01 0.01

              Vanadium ug/g 0.6 0.3 0.2

              Zinc ug/g 94 10 1

   Lab Section 6

              Moisture % 77.12 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028373
May 20, 2019
TISSUE
05/20/2019 15:45 RG_FL17_INV-03_20190520-1545 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 140 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 1.4 0.2 0.02

              Barium ug/g 44 4 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.36 0.09 0.02

              Chromium ug/g 0.4 0.2 0.1

              Cobalt ug/g 0.25 0.06 0.02

              Copper ug/g 46 5 0.1

              Iron ug/g 230 30 5

              Lead ug/g 0.14 0.05 0.02

              Manganese ug/g 53 5 0.2

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.52 0.1 0.05

              Nickel ug/g 0.3 0.1 0.1

              Selenium ug/g 4.2 0.4 0.02

              Silver ug/g 0.22 0.06 0.02

              Strontium ug/g 35 4 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.4 1 0.5

              Uranium ug/g 0.04 0.02 0.01

              Vanadium ug/g 0.4 0.3 0.2

              Zinc ug/g 110 10 1

   Lab Section 6

              Moisture % 84.28 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028374
May 15, 2019
TISSUE
05/15/2019 RG_FLA1_INV-01_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 130 20 5

              Antimony ug/g 0.10 0.04 0.02

              Arsenic ug/g 2.7 0.3 0.02

              Barium ug/g 86 9 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.15 0.02 0.02

              Chromium ug/g 3.0 0.4 0.1

              Cobalt ug/g 0.25 0.06 0.02

              Copper ug/g 65 6 0.1

              Iron ug/g 400 60 5

              Lead ug/g 0.15 0.05 0.02

              Manganese ug/g 3.2 0.8 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.35 0.1 0.05

              Nickel ug/g 0.3 0.1 0.1

              Selenium ug/g 4.0 0.4 0.02

              Silver ug/g 0.31 0.08 0.02

              Strontium ug/g 50 5 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.3 0.9 0.5

              Uranium ug/g 0.02 0.01 0.01

              Vanadium ug/g 0.3 0.2 0.2

              Zinc ug/g 80 10 1

   Lab Section 6

              Moisture % 89.37 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 40 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028375
May 15, 2019
TISSUE
05/15/2019 RG_FLA1_INV-02_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 420 60 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 3.0 0.3 0.02

              Barium ug/g 135 10 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.19 0.02 0.02

              Chromium ug/g 4.2 0.6 0.1

              Cobalt ug/g 0.33 0.08 0.02

              Copper ug/g 69 7 0.1

              Iron ug/g 240 40 5

              Lead ug/g 1.2 0.2 0.02

              Manganese ug/g 10 2 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.48 0.1 0.05

              Nickel ug/g 0.6 0.1 0.1

              Selenium ug/g 3.5 0.4 0.02

              Silver ug/g 0.34 0.08 0.02

              Strontium ug/g 76 8 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 7.0 2 0.5

              Uranium ug/g 0.03 0.02 0.01

              Vanadium ug/g 1.0 0.4 0.2

              Zinc ug/g 79 10 1

   Lab Section 6

              Moisture % 89.23 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028376
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_INV-02_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 360 40 2

              Antimony ug/g 0.03 0.02 0.01

              Arsenic ug/g 2.3 0.2 0.01

              Barium ug/g 137 10 0.02

              Beryllium ug/g 0.01 0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.34 0.05 0.01

              Chromium ug/g 1.0 0.2 0.05

              Cobalt ug/g 0.54 0.08 0.01

              Copper ug/g 38 4 0.05

              Iron ug/g 270 30 2

              Lead ug/g 0.78 0.1 0.01

              Manganese ug/g 14 1 0.1

              Mercury ug/g 0.038 0.01 0.005

              Molybdenum ug/g 0.25 0.06 0.02

              Nickel ug/g 0.78 0.2 0.05

              Selenium ug/g 10.1 1 0.01

              Silver ug/g 0.37 0.06 0.01

              Strontium ug/g 130 10 0.05

              Thallium ug/g 0.038 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 5.5 0.8 0.2

              Uranium ug/g 0.057 0.01 0.005

              Vanadium ug/g 1.1 0.3 0.1

              Zinc ug/g 82 8 0.5

   Lab Section 6

              Moisture % 86.96 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028377
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_INV-03_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 100 20 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.70 0.1 0.01

              Barium ug/g 38 4 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.50 0.08 0.01

              Chromium ug/g 0.24 0.1 0.05

              Cobalt ug/g 0.29 0.04 0.01

              Copper ug/g 21 2 0.05

              Iron ug/g 190 30 2

              Lead ug/g 0.11 0.03 0.01

              Manganese ug/g 322 30 0.1

              Mercury ug/g 0.031 0.01 0.005

              Molybdenum ug/g 0.82 0.1 0.02

              Nickel ug/g 0.30 0.05 0.05

              Selenium ug/g 18 2 0.1

              Silver ug/g 0.24 0.04 0.01

              Strontium ug/g 27 3 0.05

              Thallium ug/g 0.030 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.1 0.4 0.2

              Uranium ug/g 0.019 0.01 0.005

              Vanadium ug/g 0.3 0.2 0.1

              Zinc ug/g 150 20 0.5

   Lab Section 6

              Moisture % 75.57 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028378
May 10, 2019
TISSUE
05/10/2019 13:30 RG_ERST_INV-01_20190510-1330 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 280 30 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.36 0.05 0.01

              Barium ug/g 6.0 0.6 0.02

              Beryllium ug/g 0.01 0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.15 0.04 0.01

              Chromium ug/g 0.51 0.1 0.05

              Cobalt ug/g 0.25 0.04 0.01

              Copper ug/g 19 2 0.05

              Iron ug/g 450 40 2

              Lead ug/g 0.26 0.04 0.01

              Manganese ug/g 19 2 0.1

              Mercury ug/g 0.028 0.01 0.005

              Molybdenum ug/g 0.28 0.07 0.02

              Nickel ug/g 0.45 0.05 0.05

              Selenium ug/g 10.1 1 0.01

              Silver ug/g 0.10 0.02 0.01

              Strontium ug/g 3.6 0.5 0.05

              Thallium ug/g 0.021 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 3.2 0.8 0.2

              Uranium ug/g 0.038 0.01 0.005

              Vanadium ug/g 1.1 0.3 0.1

              Zinc ug/g 99 10 0.5

   Lab Section 6

              Moisture % 74.26 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028379
May 10, 2019
TISSUE
05/10/2019 13:30 RG_ERST_INV-02_20190510-1330 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 410 40 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.52 0.08 0.01

              Barium ug/g 8.0 0.8 0.02

              Beryllium ug/g 0.01 0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.11 0.03 0.01

              Chromium ug/g 0.68 0.2 0.05

              Cobalt ug/g 0.42 0.06 0.01

              Copper ug/g 22 2 0.05

              Iron ug/g 520 50 2

              Lead ug/g 0.38 0.06 0.01

              Manganese ug/g 35 4 0.1

              Mercury ug/g 0.055 0.01 0.005

              Molybdenum ug/g 0.30 0.08 0.02

              Nickel ug/g 0.58 0.1 0.05

              Selenium ug/g 8.5 0.8 0.01

              Silver ug/g 0.15 0.04 0.01

              Strontium ug/g 3.1 0.5 0.05

              Thallium ug/g 0.018 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 5.3 0.8 0.2

              Uranium ug/g 0.034 0.01 0.005

              Vanadium ug/g 1.6 0.4 0.1

              Zinc ug/g 95 10 0.5

   Lab Section 6

              Moisture % 74.67 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028380
May 10, 2019
TISSUE
05/10/2019 13:30 RG_ERST_INV-03_20190510-1330 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 280 40 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 0.49 0.07 0.02

              Barium ug/g 7.1 0.7 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.12 0.02 0.02

              Chromium ug/g 0.5 0.2 0.1

              Cobalt ug/g 0.32 0.08 0.02

              Copper ug/g 35 4 0.1

              Iron ug/g 620 60 5

              Lead ug/g 0.46 0.07 0.02

              Manganese ug/g 19 3 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.51 0.1 0.05

              Nickel ug/g 0.5 0.1 0.1

              Selenium ug/g 14 1 0.02

              Silver ug/g 0.21 0.05 0.02

              Strontium ug/g 4.0 0.6 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.8 1 0.5

              Uranium ug/g 0.03 0.02 0.01

              Vanadium ug/g 1.2 0.5 0.2

              Zinc ug/g 130 10 1

   Lab Section 6

              Moisture % 74.33 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028381
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_INV-01_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 670 70 2

              Antimony ug/g 0.03 0.02 0.01

              Arsenic ug/g 1.7 0.2 0.01

              Barium ug/g 31 3 0.02

              Beryllium ug/g 0.03 0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.26 0.04 0.01

              Chromium ug/g 1.3 0.2 0.05

              Cobalt ug/g 0.67 0.1 0.01

              Copper ug/g 13 1 0.05

              Iron ug/g 760 80 2

              Lead ug/g 0.55 0.08 0.01

              Manganese ug/g 36 4 0.1

              Mercury ug/g 0.022 0.01 0.005

              Molybdenum ug/g 0.35 0.09 0.02

              Nickel ug/g 0.99 0.2 0.05

              Selenium ug/g 7.6 0.8 0.01

              Silver ug/g 0.10 0.02 0.01

              Strontium ug/g 28 3 0.05

              Thallium ug/g 0.042 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 6.0 0.9 0.2

              Uranium ug/g 0.066 0.02 0.005

              Vanadium ug/g 2.4 0.4 0.1

              Zinc ug/g 200 20 0.5

   Lab Section 6

              Moisture % 87.73 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028382
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_INV-02_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 650 60 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 0.81 0.1 0.02

              Barium ug/g 9.6 1 0.05

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.06 0.02 0.02

              Chromium ug/g 1.3 0.3 0.1

              Cobalt ug/g 0.30 0.08 0.02

              Copper ug/g 17 2 0.1

              Iron ug/g 630 60 5

              Lead ug/g 0.44 0.07 0.02

              Manganese ug/g 55 6 0.2

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.25 0.1 0.05

              Nickel ug/g 1.1 0.3 0.1

              Selenium ug/g 5.3 0.5 0.02

              Silver ug/g 0.12 0.05 0.02

              Strontium ug/g 5.8 0.9 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 6.9 2 0.5

              Uranium ug/g 0.08 0.03 0.01

              Vanadium ug/g 2.4 0.6 0.2

              Zinc ug/g 84 10 1

   Lab Section 6

              Moisture % 79.13 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028383
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_INV-03_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 660 70 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.82 0.1 0.01

              Barium ug/g 8.0 0.8 0.02

              Beryllium ug/g 0.03 0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.09 0.01 0.01

              Chromium ug/g 1.3 0.2 0.05

              Cobalt ug/g 0.33 0.05 0.01

              Copper ug/g 21 2 0.05

              Iron ug/g 610 60 2

              Lead ug/g 0.37 0.06 0.01

              Manganese ug/g 27 3 0.1

              Mercury ug/g 0.061 0.02 0.005

              Molybdenum ug/g 0.25 0.06 0.02

              Nickel ug/g 1.1 0.2 0.05

              Selenium ug/g 3.6 0.4 0.01

              Silver ug/g 0.20 0.03 0.01

              Strontium ug/g 5.2 0.5 0.05

              Thallium ug/g 0.026 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 5.6 0.8 0.2

              Uranium ug/g 0.071 0.02 0.005

              Vanadium ug/g 2.4 0.4 0.1

              Zinc ug/g 91 9 0.5

   Lab Section 6

              Moisture % 80.47 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028384
May 08, 2019
TISSUE
05/08/2019 11:30 RG_GLMS_INV-02_20190508-1130 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 540 100 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 1.2 0.5 0.5

              Barium ug/g 48 5 5

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.33 0.08 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 14 8 5

              Iron ug/g 820 200 50

              Lead ug/g <0.5 0.5

              Manganese ug/g 100 20 5

              Mercury ug/g <0.02 0.02

              Molybdenum ug/g 2.0 1 0.5

              Nickel ug/g <5 5

              Selenium ug/g 0.5 0.5 0.5

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 18 4 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g 11 6 5

              Uranium ug/g 0.1 0.1 0.1

              Vanadium ug/g 3 2 1

              Zinc ug/g 110 70 50

   Lab Section 6

              Moisture % 95.98 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028385
May 08, 2019
TISSUE
05/08/2019 11:30 RG_GLMS_INV-03_20190508-1130 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 480 70 5

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 1.0 0.2 0.05

              Barium ug/g 67 7 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.28 0.07 0.02

              Chromium ug/g 0.8 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 18 3 0.5

              Iron ug/g 810 80 5

              Lead ug/g 0.33 0.1 0.05

              Manganese ug/g 160 20 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 3.4 0.5 0.05

              Nickel ug/g 1.4 0.5 0.5

              Selenium ug/g 0.57 0.1 0.05

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 22 2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 9.2 2 0.5

              Uranium ug/g 0.15 0.05 0.02

              Vanadium ug/g 2.3 0.6 0.2

              Zinc ug/g 120 20 5

   Lab Section 6

              Moisture % 95.15 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028386
May 13, 2019
TISSUE
05/13/2019 RG_GO13_INV-01_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 280 30 2

              Antimony ug/g 0.03 0.02 0.01

              Arsenic ug/g 0.59 0.09 0.01

              Barium ug/g 9.5 1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.37 0.06 0.01

              Chromium ug/g 0.38 0.1 0.05

              Cobalt ug/g 0.22 0.03 0.01

              Copper ug/g 32 3 0.05

              Iron ug/g 240 20 2

              Lead ug/g 0.16 0.04 0.01

              Manganese ug/g 44 4 0.1

              Mercury ug/g 0.057 0.01 0.005

              Molybdenum ug/g 0.47 0.07 0.02

              Nickel ug/g 0.60 0.2 0.05

              Selenium ug/g 24 2 0.1

              Silver ug/g 0.24 0.04 0.01

              Strontium ug/g 9.0 0.9 0.05

              Thallium ug/g 0.032 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 2.8 0.7 0.2

              Uranium ug/g 0.030 0.01 0.005

              Vanadium ug/g 0.8 0.3 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 73.66 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028387
May 13, 2019
TISSUE
05/13/2019 RG_GO13_INV-02_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 600 60 5

              Antimony ug/g 0.11 0.04 0.02

              Arsenic ug/g 0.62 0.09 0.02

              Barium ug/g 26 3 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.10 0.02 0.02

              Chromium ug/g 0.8 0.3 0.1

              Cobalt ug/g 1.1 0.2 0.02

              Copper ug/g 20 2 0.1

              Iron ug/g 390 60 5

              Lead ug/g 0.44 0.07 0.02

              Manganese ug/g 210 20 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.15 0.08 0.05

              Nickel ug/g 1.4 0.4 0.1

              Selenium ug/g 46 5 0.2

              Silver ug/g 0.08 0.04 0.02

              Strontium ug/g 29 3 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 4.6 1 0.5

              Uranium ug/g 0.03 0.02 0.01

              Vanadium ug/g 1.8 0.6 0.2

              Zinc ug/g 86 10 1

   Lab Section 6

              Moisture % 81.71 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028388
May 13, 2019
TISSUE
05/13/2019 RG_GO13_INV-03_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1100 100 5

              Antimony ug/g 0.09 0.04 0.02

              Arsenic ug/g 1.0 0.2 0.02

              Barium ug/g 55 6 0.05

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g 2 2 2

              Cadmium ug/g 0.09 0.02 0.02

              Chromium ug/g 1.5 0.4 0.1

              Cobalt ug/g 0.49 0.07 0.02

              Copper ug/g 22 2 0.1

              Iron ug/g 790 80 5

              Lead ug/g 0.53 0.08 0.02

              Manganese ug/g 300 30 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.25 0.1 0.05

              Nickel ug/g 1.5 0.4 0.1

              Selenium ug/g 21 2 0.02

              Silver ug/g 0.15 0.05 0.02

              Strontium ug/g 68 7 0.1

              Thallium ug/g 0.07 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 8.7 2 0.5

              Uranium ug/g 0.06 0.02 0.01

              Vanadium ug/g 3.3 0.8 0.2

              Zinc ug/g 86 10 1

   Lab Section 6

              Moisture % 80.52 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028389
May 09, 2019
TISSUE
05/09/2019 10:30 RG_HART_INV-01_20190509-1030 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 270 40 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.61 0.2 0.05

              Barium ug/g 7.6 2 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.08 0.02 0.02

              Chromium ug/g 0.6 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 12 2 0.5

              Iron ug/g 1600 200 5

              Lead ug/g 0.16 0.09 0.05

              Manganese ug/g 17 2 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.38 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.3 0.5 0.05

              Silver ug/g 0.08 0.04 0.02

              Strontium ug/g 5.8 0.9 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 2.3 0.9 0.5

              Uranium ug/g 0.03 0.02 0.02

              Vanadium ug/g 0.8 0.4 0.2

              Zinc ug/g 83 20 5

   Lab Section 6

              Moisture % 84.32 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028390
May 09, 2019
TISSUE
05/09/2019 10:30 RG_HART_INV-02_20190509-1030 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 400 60 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 1.1 0.2 0.05

              Barium ug/g 19 3 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.15 0.02 0.02

              Chromium ug/g 0.7 0.6 0.5

              Cobalt ug/g 0.8 0.5 0.5

              Copper ug/g 14 2 0.5

              Iron ug/g 3100 300 5

              Lead ug/g 0.22 0.1 0.05

              Manganese ug/g 48 7 0.5

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.59 0.1 0.05

              Nickel ug/g 0.7 0.5 0.5

              Selenium ug/g 4.6 0.7 0.05

              Silver ug/g 0.07 0.04 0.02

              Strontium ug/g 7.1 1 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 2.9 1 0.5

              Uranium ug/g 0.04 0.03 0.02

              Vanadium ug/g 1.2 0.5 0.2

              Zinc ug/g 110 20 5

   Lab Section 6

              Moisture % 87.90 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028391
May 09, 2019
TISSUE
05/09/2019 10:30 RG_HART_INV-03_20190509-1030 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 220 30 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.66 0.1 0.02

              Barium ug/g 8.2 0.8 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.09 0.02 0.02

              Chromium ug/g 0.4 0.2 0.1

              Cobalt ug/g 0.27 0.07 0.02

              Copper ug/g 11 1 0.1

              Iron ug/g 1600 200 5

              Lead ug/g 0.10 0.04 0.02

              Manganese ug/g 22 2 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.34 0.1 0.05

              Nickel ug/g 0.3 0.1 0.1

              Selenium ug/g 4.0 0.4 0.02

              Silver ug/g 0.05 0.03 0.02

              Strontium ug/g 5.8 0.9 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 1.6 0.7 0.5

              Uranium ug/g 0.02 0.01 0.01

              Vanadium ug/g 0.7 0.4 0.2

              Zinc ug/g 82 10 1

   Lab Section 6

              Moisture % 81.51 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028392
May 15, 2019
TISSUE
05/15/2019 RG_FLA1_INV-03_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 11 7 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.62 0.09 0.01

              Barium ug/g 2.2 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 1.0 0.1 0.01

              Chromium ug/g 0.17 0.09 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 25 2 0.05

              Iron ug/g 58 9 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 30 3 0.1

              Mercury ug/g 0.083 0.02 0.005

              Molybdenum ug/g 0.19 0.06 0.02

              Nickel ug/g 0.05 0.05 0.05

              Selenium ug/g 2.8 0.3 0.01

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 2.1 0.3 0.05

              Thallium ug/g 0.10 0.02 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 67.97 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028393
May 08, 2019
TISSUE
05/08/2019 13:20 RG_FO15B_INV-01_20190508-
1320 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 230 30 5

              Antimony ug/g 0.07 0.04 0.02

              Arsenic ug/g 1.7 0.2 0.05

              Barium ug/g 44 7 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 0.12 0.02 0.02

              Chromium ug/g 0.8 0.6 0.5

              Cobalt ug/g 0.7 0.5 0.5

              Copper ug/g 11 2 0.5

              Iron ug/g 1600 200 5

              Lead ug/g 0.21 0.1 0.05

              Manganese ug/g 82 8 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.92 0.2 0.05

              Nickel ug/g 1.0 0.5 0.5

              Selenium ug/g 1.4 0.2 0.05

              Silver ug/g 0.06 0.03 0.02

              Strontium ug/g 35 4 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 2.9 1 0.5

              Uranium ug/g 0.14 0.05 0.02

              Vanadium ug/g 1.0 0.4 0.2

              Zinc ug/g 78 20 5

   Lab Section 6

              Moisture % 92.07 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028394
May 08, 2019
TISSUE
05/08/2019 13:20 RG_FO15B_INV-02_20190508-
1320 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 930 90 5

              Antimony ug/g 0.10 0.04 0.02

              Arsenic ug/g 1.3 0.2 0.05

              Barium ug/g 29 4 0.5

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.06 0.02 0.02

              Chromium ug/g 1.6 0.9 0.5

              Cobalt ug/g 0.7 0.5 0.5

              Copper ug/g 5.7 1 0.5

              Iron ug/g 3100 300 5

              Lead ug/g 0.49 0.1 0.05

              Manganese ug/g 37 6 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.84 0.2 0.05

              Nickel ug/g 1.6 0.5 0.5

              Selenium ug/g 1.3 0.2 0.05

              Silver ug/g 0.05 0.03 0.02

              Strontium ug/g 7.4 1 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 10 2 0.5

              Uranium ug/g 0.36 0.09 0.02

              Vanadium ug/g 3.5 0.9 0.2

              Zinc ug/g 92 20 5

   Lab Section 6

              Moisture % 83.91 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028395
May 08, 2019
TISSUE
05/08/2019 13:20 RG_FO15B_INV-03_20190508-
1320 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 60 60 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.5 0.5 0.5

              Barium ug/g 8 5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g 1200 200 50

              Lead ug/g <0.5 0.5

              Manganese ug/g 11 7 5

              Mercury ug/g <0.02 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.9 1 0.5

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 5 2 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g 50 50 50

   Lab Section 6

              Moisture % 86.95 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028396
May 14, 2019
TISSUE
05/14/2019 12:15 RG_GARD_INV-01_20190514-1215 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 490 50 2

              Antimony ug/g 0.04 0.02 0.01

              Arsenic ug/g 1.0 0.1 0.01

              Barium ug/g 19 2 0.02

              Beryllium ug/g 0.01 0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.05 0.01 0.01

              Chromium ug/g 0.63 0.2 0.05

              Cobalt ug/g 0.89 0.1 0.01

              Copper ug/g 23 2 0.05

              Iron ug/g 1400 200 20

              Lead ug/g 0.43 0.06 0.01

              Manganese ug/g 43 4 0.1

              Mercury ug/g 0.029 0.01 0.005

              Molybdenum ug/g 0.23 0.06 0.02

              Nickel ug/g 0.55 0.1 0.05

              Selenium ug/g 2.5 0.2 0.01

              Silver ug/g 0.08 0.03 0.01

              Strontium ug/g 7.4 0.7 0.05

              Thallium ug/g 0.022 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 7.2 1 0.2

              Uranium ug/g 0.024 0.01 0.005

              Vanadium ug/g 1.3 0.3 0.1

              Zinc ug/g 930 90 5

   Lab Section 6

              Moisture % 89.29 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028397
May 14, 2019
TISSUE
05/14/2019 12:15 RG_GARD_INV-02_20190514-1215 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 660 70 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 1.3 0.2 0.05

              Barium ug/g 130 10 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.28 0.07 0.02

              Chromium ug/g 0.9 0.7 0.5

              Cobalt ug/g 0.7 0.5 0.5

              Copper ug/g 6.1 2 0.5

              Iron ug/g 1700 200 5

              Lead ug/g 0.57 0.1 0.05

              Manganese ug/g 180 20 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.62 0.2 0.05

              Nickel ug/g 1.7 0.5 0.5

              Selenium ug/g 1.5 0.2 0.05

              Silver ug/g 0.15 0.05 0.02

              Strontium ug/g 158 20 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 11 2 0.5

              Uranium ug/g 0.09 0.04 0.02

              Vanadium ug/g 1.7 0.6 0.2

              Zinc ug/g 91 20 5

   Lab Section 6

              Moisture % 84.13 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028398
May 14, 2019
TISSUE
05/14/2019 12:15 RG_GARD_INV-03_20190514-1215 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 74 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.17 0.05 0.05

              Barium ug/g 40 6 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.12 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 20 3 0.5

              Iron ug/g 340 50 5

              Lead ug/g 0.09 0.07 0.05

              Manganese ug/g 380 40 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.63 0.2 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.2 0.2 0.05

              Silver ug/g 0.12 0.05 0.02

              Strontium ug/g 9.5 1 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.5 0.7 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g 0.2 0.2 0.2

              Zinc ug/g 210 30 5

   Lab Section 6

              Moisture % 82.80 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028399
May 08, 2019
TISSUE
05/08/2019 11:30 RG_GLMS_INV-01_20190508-1130 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 550 60 5

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 1.2 0.2 0.05

              Barium ug/g 71 7 0.5

              Beryllium ug/g 0.02 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.31 0.08 0.02

              Chromium ug/g 1.1 0.7 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 16 2 0.5

              Iron ug/g 930 90 5

              Lead ug/g 0.63 0.2 0.05

              Manganese ug/g 160 20 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 2.7 0.4 0.05

              Nickel ug/g 1.5 0.5 0.5

              Selenium ug/g 0.64 0.2 0.05

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 24 2 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 13 2 0.5

              Uranium ug/g 0.16 0.05 0.02

              Vanadium ug/g 3.0 0.8 0.2

              Zinc ug/g 130 20 5

   Lab Section 6

              Moisture % 95.47 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028400
May 06, 2019
TISSUE
05/06/2019 14:52 RG_ELWDGC_CSF-01_20190506-
1452 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4400 400 20

              Antimony ug/g 0.06 0.02 0.01

              Arsenic ug/g 1.0 0.1 0.01

              Barium ug/g 61 6 0.02

              Beryllium ug/g 0.17 0.04 0.01

              Boron ug/g 10 2 1

              Cadmium ug/g 0.22 0.03 0.01

              Chromium ug/g 6.7 0.7 0.05

              Cobalt ug/g 1.2 0.1 0.01

              Copper ug/g 4.8 0.7 0.05

              Iron ug/g 3500 400 20

              Lead ug/g 1.8 0.2 0.01

              Manganese ug/g 193 20 0.1

              Mercury ug/g 0.008 0.006 0.005

              Molybdenum ug/g 0.29 0.07 0.02

              Nickel ug/g 3.8 0.6 0.05

              Selenium ug/g 17 2 0.1

              Silver ug/g 0.05 0.02 0.01

              Strontium ug/g 80 8 0.05

              Thallium ug/g 0.11 0.02 0.005

              Tin ug/g 0.11 0.05 0.05

              Titanium ug/g 26 3 0.2

              Uranium ug/g 0.34 0.05 0.005

              Vanadium ug/g 14 4 1

              Zinc ug/g 99 10 0.5

   Lab Section 6

              Moisture % 94.45 9 0.02

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028401
May 11, 2019
TISSUE
05/11/2019 10:40 RG_FL17_CSF-01_20190511-1040 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 13 8 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 4.4 0.4 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.12 0.08 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 4.1 0.6 0.05

              Iron ug/g 50 8 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 2.8 0.4 0.1

              Mercury ug/g 0.005 0.005 0.005

              Molybdenum ug/g 0.05 0.03 0.02

              Nickel ug/g 0.09 0.05 0.05

              Selenium ug/g 3.1 0.3 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 9.0 0.9 0.05

              Thallium ug/g 0.041 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.5 0.2 0.2

              Uranium ug/g 0.058 0.01 0.005

              Vanadium ug/g 0.1 0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 99.35 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028402
May 07, 2019
TISSUE
05/07/2019 12:30 RG_FO15B_CSF-01_20190507-
1230 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 50 8 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.12 0.03 0.01

              Barium ug/g 20 2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.15 0.08 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 4.6 0.7 0.05

              Iron ug/g 180 30 2

              Lead ug/g 0.06 0.02 0.01

              Manganese ug/g 17 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.09 0.04 0.02

              Nickel ug/g 0.16 0.05 0.05

              Selenium ug/g 8.7 0.9 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 26 3 0.05

              Thallium ug/g 0.056 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.0 0.4 0.2

              Uranium ug/g 0.050 0.01 0.005

              Vanadium ug/g 0.2 0.1 0.1

              Zinc ug/g 94 9 0.5

   Lab Section 6

              Moisture % 99.05 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028403
May 16, 2019
TISSUE
05/16/2019 13:52 RG_FO15B_CSF-02_20190516-
1352 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 800 100 20

              Antimony ug/g 0.11 0.03 0.01

              Arsenic ug/g 0.67 0.1 0.01

              Barium ug/g 76 8 0.02

              Beryllium ug/g 0.03 0.01 0.01

              Boron ug/g 7 1 1

              Cadmium ug/g 0.06 0.01 0.01

              Chromium ug/g 1.3 0.2 0.05

              Cobalt ug/g 0.42 0.06 0.01

              Copper ug/g 4.3 0.6 0.05

              Iron ug/g 2600 300 20

              Lead ug/g 0.74 0.1 0.01

              Manganese ug/g 144 10 0.1

              Mercury ug/g 0.011 0.007 0.005

              Molybdenum ug/g 0.39 0.1 0.02

              Nickel ug/g 1.6 0.2 0.05

              Selenium ug/g 7.7 0.8 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 42 4 0.05

              Thallium ug/g 0.022 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 12 2 0.2

              Uranium ug/g 0.30 0.04 0.005

              Vanadium ug/g 3.0 0.4 0.1

              Zinc ug/g 82 8 0.5

   Lab Section 6

              Moisture % 99.21 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028404
May 08, 2019
TISSUE
05/08/2019 11:30 RG_GLMS_CSF-01_20190508-
1130 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 370 40 2

              Antimony ug/g 0.04 0.02 0.01

              Arsenic ug/g 0.42 0.06 0.01

              Barium ug/g 52 5 0.02

              Beryllium ug/g 0.01 0.01 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.50 0.1 0.05

              Cobalt ug/g 0.18 0.04 0.01

              Copper ug/g 3.9 0.6 0.05

              Iron ug/g 460 50 2

              Lead ug/g 0.17 0.04 0.01

              Manganese ug/g 38 4 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.42 0.06 0.02

              Nickel ug/g 0.51 0.1 0.05

              Selenium ug/g 3.7 0.4 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 87 9 0.05

              Thallium ug/g 0.021 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 6.9 1 0.2

              Uranium ug/g 0.44 0.07 0.005

              Vanadium ug/g 1.3 0.3 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 99.25 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028405
May 16, 2019
TISSUE
05/16/2019 10:00 RG_GO13_CSF-01_20190516-1000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 16400 2000 200

              Antimony ug/g 0.14 0.04 0.01

              Arsenic ug/g 4.3 0.4 0.01

              Barium ug/g 224 30 0.02

              Beryllium ug/g 0.60 0.09 0.01

              Boron ug/g 31 5 1

              Cadmium ug/g 1.0 0.1 0.01

              Chromium ug/g 22 3 0.5

              Cobalt ug/g 2.2 0.2 0.01

              Copper ug/g 12 1 0.05

              Iron ug/g 10000 2000 200

              Lead ug/g 6.9 0.7 0.01

              Manganese ug/g 207 20 0.1

              Mercury ug/g 0.018 0.009 0.005

              Molybdenum ug/g 0.84 0.1 0.02

              Nickel ug/g 12 1 0.05

              Selenium ug/g 10 1 0.1

              Silver ug/g 0.15 0.04 0.01

              Strontium ug/g 103 10 0.05

              Thallium ug/g 0.37 0.06 0.005

              Tin ug/g 0.23 0.05 0.05

              Titanium ug/g 57 6 0.2

              Uranium ug/g 0.74 0.07 0.005

              Vanadium ug/g 47 7 1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 97.51 10 0.02

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028406
May 16, 2019
TISSUE
05/16/2019 10:12 RG_GO13_CSF-02_20190516-1012 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 18200 3000 200

              Antimony ug/g 0.07 0.02 0.01

              Arsenic ug/g 3.1 0.3 0.01

              Barium ug/g 287 40 0.02

              Beryllium ug/g 0.64 0.1 0.01

              Boron ug/g 32 5 1

              Cadmium ug/g 0.79 0.1 0.01

              Chromium ug/g 23 3 0.5

              Cobalt ug/g 2.3 0.2 0.01

              Copper ug/g 14 1 0.05

              Iron ug/g 13600 2000 200

              Lead ug/g 7.7 0.8 0.01

              Manganese ug/g 334 30 0.1

              Mercury ug/g 0.021 0.01 0.005

              Molybdenum ug/g 0.52 0.08 0.02

              Nickel ug/g 13 1 0.05

              Selenium ug/g 7.9 0.8 0.01

              Silver ug/g 0.18 0.04 0.01

              Strontium ug/g 114 10 0.05

              Thallium ug/g 0.38 0.06 0.005

              Tin ug/g 0.16 0.05 0.05

              Titanium ug/g 47 5 0.2

              Uranium ug/g 0.57 0.06 0.005

              Vanadium ug/g 48 7 1

              Zinc ug/g 96 10 0.5

   Lab Section 6

              Moisture % 98.13 10 0.02

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028407
May 09, 2019
TISSUE
05/09/2019 10:30 RG_HART_CSF-01_20190509-1030 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 15 8 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.29 0.04 0.01

              Barium ug/g 26 3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.11 0.07 0.05

              Cobalt ug/g 0.14 0.04 0.01

              Copper ug/g 4.9 0.7 0.05

              Iron ug/g 710 100 20

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 26 3 0.1

              Mercury ug/g 0.006 0.006 0.005

              Molybdenum ug/g 0.35 0.09 0.02

              Nickel ug/g 0.12 0.05 0.05

              Selenium ug/g 5.3 0.5 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 39 4 0.05

              Thallium ug/g 0.034 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.4 0.2 0.2

              Uranium ug/g 0.040 0.01 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 99.25 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028408
May 07, 2019
TISSUE
05/07/2019 RG_LFSRW_INV-03_20190507-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2200 300 50

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 1.3 0.2 0.02

              Barium ug/g 23 2 0.05

              Beryllium ug/g 0.06 0.02 0.02

              Boron ug/g 4 2 2

              Cadmium ug/g 2.0 0.2 0.02

              Chromium ug/g 2.4 0.4 0.1

              Cobalt ug/g 3.2 0.3 0.02

              Copper ug/g 23 2 0.1

              Iron ug/g 1600 200 50

              Lead ug/g 0.69 0.1 0.02

              Manganese ug/g 73 7 0.2

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 1.0 0.2 0.05

              Nickel ug/g 1.4 0.4 0.1

              Selenium ug/g 5.1 0.5 0.02

              Silver ug/g 0.13 0.05 0.02

              Strontium ug/g 7.4 1 0.1

              Thallium ug/g 0.07 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 20 3 0.5

              Uranium ug/g 0.08 0.03 0.01

              Vanadium ug/g 4.5 0.7 0.2

              Zinc ug/g 230 20 1

   Lab Section 6

              Moisture % 83.96 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028409
May 14, 2019
TISSUE
05/14/2019 RG_MCIMCC_INV-01_20190514-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1400 200 20

              Antimony ug/g 0.05 0.02 0.01

              Arsenic ug/g 1.2 0.1 0.01

              Barium ug/g 34 3 0.02

              Beryllium ug/g 0.04 0.01 0.01

              Boron ug/g 4 1 1

              Cadmium ug/g 0.74 0.1 0.01

              Chromium ug/g 1.6 0.2 0.05

              Cobalt ug/g 10.9 1 0.01

              Copper ug/g 16 2 0.05

              Iron ug/g 620 60 2

              Lead ug/g 0.61 0.09 0.01

              Manganese ug/g 38 4 0.1

              Mercury ug/g 0.012 0.008 0.005

              Molybdenum ug/g 0.24 0.06 0.02

              Nickel ug/g 9.1 0.9 0.05

              Selenium ug/g 15.0 2 0.01

              Silver ug/g 0.06 0.02 0.01

              Strontium ug/g 28 3 0.05

              Thallium ug/g 0.061 0.02 0.005

              Tin ug/g 0.09 0.05 0.05

              Titanium ug/g 16 2 0.2

              Uranium ug/g 0.14 0.02 0.005

              Vanadium ug/g 3.2 0.5 0.1

              Zinc ug/g 150 20 0.5

   Lab Section 6

              Moisture % 78.05 8 0.02

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028410
May 14, 2019
TISSUE
05/14/2019 RG_MCIMCC_INV-02_20190514-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2700 300 20

              Antimony ug/g 0.08 0.03 0.01

              Arsenic ug/g 1.7 0.2 0.01

              Barium ug/g 63 6 0.02

              Beryllium ug/g 0.09 0.02 0.01

              Boron ug/g 8 1 1

              Cadmium ug/g 1.0 0.1 0.01

              Chromium ug/g 3.2 0.5 0.05

              Cobalt ug/g 12.8 1 0.01

              Copper ug/g 15 2 0.05

              Iron ug/g 1100 200 20

              Lead ug/g 1.2 0.1 0.01

              Manganese ug/g 40 4 0.1

              Mercury ug/g 0.014 0.008 0.005

              Molybdenum ug/g 0.30 0.08 0.02

              Nickel ug/g 13 1 0.05

              Selenium ug/g 11.3 1 0.01

              Silver ug/g 0.07 0.02 0.01

              Strontium ug/g 42 4 0.05

              Thallium ug/g 0.098 0.02 0.005

              Tin ug/g 0.08 0.05 0.05

              Titanium ug/g 29 3 0.2

              Uranium ug/g 0.21 0.03 0.005

              Vanadium ug/g 6.3 0.9 0.1

              Zinc ug/g 150 20 0.5

   Lab Section 6

              Moisture % 80.94 8 0.02

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 76 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028411
May 14, 2019
TISSUE
05/14/2019 RG_MCIMCC_INV-03_20190514-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1300 200 50

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 1.3 0.2 0.02

              Barium ug/g 28 3 0.05

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g 4 2 2

              Cadmium ug/g 0.37 0.09 0.02

              Chromium ug/g 1.6 0.4 0.1

              Cobalt ug/g 8.9 0.9 0.02

              Copper ug/g 15 2 0.1

              Iron ug/g 620 60 5

              Lead ug/g 0.52 0.08 0.02

              Manganese ug/g 22 2 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.21 0.1 0.05

              Nickel ug/g 5.0 0.8 0.1

              Selenium ug/g 8.4 0.8 0.02

              Silver ug/g 0.07 0.04 0.02

              Strontium ug/g 17 2 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 20 3 0.5

              Uranium ug/g 0.07 0.02 0.01

              Vanadium ug/g 3.0 0.8 0.2

              Zinc ug/g 120 10 1

   Lab Section 6

              Moisture % 79.99 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028412
May 09, 2019
TISSUE
05/09/2019 RG_MIWW_INV-01_20190509-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 86 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.76 0.1 0.02

              Barium ug/g 106 10 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 1.3 0.2 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.21 0.05 0.02

              Copper ug/g 59 6 0.1

              Iron ug/g 120 20 5

              Lead ug/g 0.10 0.04 0.02

              Manganese ug/g 22 2 0.2

              Mercury ug/g 0.10 0.02 0.01

              Molybdenum ug/g 0.40 0.1 0.05

              Nickel ug/g 0.4 0.1 0.1

              Selenium ug/g 15 2 0.02

              Silver ug/g 0.21 0.05 0.02

              Strontium ug/g 88 9 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 1.2 0.6 0.5

              Uranium ug/g 0.02 0.01 0.01

              Vanadium ug/g 0.3 0.2 0.2

              Zinc ug/g 89 10 1

   Lab Section 6

              Moisture % 73.43 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028413
May 09, 2019
TISSUE
05/09/2019 RG_MIWW_INV-02_20190509-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 170 20 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 0.72 0.1 0.02

              Barium ug/g 96 10 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.36 0.09 0.02

              Chromium ug/g 0.3 0.2 0.1

              Cobalt ug/g 0.20 0.05 0.02

              Copper ug/g 24 2 0.1

              Iron ug/g 140 20 5

              Lead ug/g 0.10 0.04 0.02

              Manganese ug/g 19 3 0.2

              Mercury ug/g 0.13 0.03 0.01

              Molybdenum ug/g 0.26 0.1 0.05

              Nickel ug/g 0.5 0.1 0.1

              Selenium ug/g 12 1 0.02

              Silver ug/g 0.16 0.05 0.02

              Strontium ug/g 84 8 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 4.4 1 0.5

              Uranium ug/g 0.03 0.02 0.01

              Vanadium ug/g 0.6 0.3 0.2

              Zinc ug/g 78 10 1

   Lab Section 6

              Moisture % 75.12 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028414
May 09, 2019
TISSUE
05/09/2019 RG_MIWW_INV-03_20190509-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 120 20 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.90 0.1 0.02

              Barium ug/g 66 7 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.49 0.07 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.25 0.06 0.02

              Copper ug/g 37 4 0.1

              Iron ug/g 130 20 5

              Lead ug/g 0.12 0.05 0.02

              Manganese ug/g 27 3 0.2

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.50 0.1 0.05

              Nickel ug/g 0.6 0.1 0.1

              Selenium ug/g 17 2 0.02

              Silver ug/g 0.44 0.07 0.02

              Strontium ug/g 45 4 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 15 2 0.5

              Uranium ug/g 0.03 0.02 0.01

              Vanadium ug/g 0.4 0.3 0.2

              Zinc ug/g 130 10 1

   Lab Section 6

              Moisture % 70.84 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028415
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_INV-01_20190513-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 970 100 5

              Antimony ug/g 0.08 0.04 0.02

              Arsenic ug/g 2.7 0.4 0.05

              Barium ug/g 720 70 0.5

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.27 0.07 0.02

              Chromium ug/g 1.1 0.7 0.5

              Cobalt ug/g 1.0 0.5 0.5

              Copper ug/g 48 7 0.5

              Iron ug/g 2200 200 5

              Lead ug/g 0.41 0.1 0.05

              Manganese ug/g 100 10 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.87 0.2 0.05

              Nickel ug/g 1.7 0.5 0.5

              Selenium ug/g 5.3 0.5 0.05

              Silver ug/g 0.28 0.07 0.02

              Strontium ug/g 373 40 0.1

              Thallium ug/g 0.07 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 11 2 0.5

              Uranium ug/g 0.05 0.03 0.02

              Vanadium ug/g 2.6 0.6 0.2

              Zinc ug/g 75 20 5

   Lab Section 6

              Moisture % 77.29 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028416
May 13, 2019
TISSUE
05/13/2019 RG_STPD_LSU-06D-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 9 8 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.05 0.05

              Barium ug/g 7.8 2 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 0.7 0.6 0.5

              Iron ug/g 26 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.1 0.7 0.5

              Mercury ug/g 0.15 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 24 2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.0 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 110 20 5

   Lab Section 6

              Moisture % 80.99 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028417
May 13, 2019
TISSUE
05/13/2019 RG_STPD_LSU-07D-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.21 0.03 0.01

              Barium ug/g 0.98 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.06 0.06 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 14 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.2 0.3 0.1

              Mercury ug/g 0.28 0.04 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 16 2 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.2 0.2 0.05

              Thallium ug/g 0.007 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 31 5 0.5

   Lab Section 6

              Moisture % 78.36 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028418
May 16, 2019
TISSUE
05/16/2019 RG_STPD_LSU-08D-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.03 0.02 0.02

              Barium ug/g 1.2 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.2 0.3 0.1

              Iron ug/g 8 6 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.3 0.5 0.2

              Mercury ug/g 0.20 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 20 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.1 0.3 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 36 5 1

   Lab Section 6

              Moisture % 78.81 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028419
May 16, 2019
TISSUE
05/16/2019 RG_STPD_LSU-09D-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.03 0.02 0.02

              Barium ug/g 1.7 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.5 0.2 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.0 0.2 0.1

              Iron ug/g 14 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 0.9 0.4 0.2

              Mercury ug/g 0.11 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 19 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.3 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 57 8 1

   Lab Section 6

              Moisture % 78.92 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028420
May 16, 2019
TISSUE
05/16/2019 RG_STPD_LSU-10D-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.03 0.02 0.02

              Barium ug/g 1.5 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 0.8 0.3 0.1

              Iron ug/g 8 6 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.2 0.5 0.2

              Mercury ug/g 0.18 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 18 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.5 0.4 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 41 6 1

   Lab Section 6

              Moisture % 79.81 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028421
May 09, 2019
TISSUE
05/09/2019 RG_STPD_LSU-09D-O_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.17 0.02 0.02

              Barium ug/g 3.9 0.6 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.15 0.02 0.02

              Copper ug/g 7.8 1 0.1

              Iron ug/g 80 20 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 8.2 1 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.20 0.1 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 15 2 0.02

              Silver ug/g 0.05 0.03 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 260 30 1

   Lab Section 6

              Moisture % 74.57 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028422
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-126-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.24 0.04 0.01

              Barium ug/g 2.1 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 4.2 0.6 0.05

              Iron ug/g 40 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 17 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.13 0.05 0.02

              Nickel ug/g 0.08 0.05 0.05

              Selenium ug/g 11 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.70 0.2 0.05

              Thallium ug/g 0.022 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 99 10 0.5

   Lab Section 6

              Moisture % 64.46 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028423
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-127-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.42 0.06 0.01

              Barium ug/g 4.7 0.5 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.12 0.03 0.01

              Copper ug/g 5.3 0.5 0.05

              Iron ug/g 66 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 26 3 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.16 0.05 0.02

              Nickel ug/g 0.24 0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 1.2 0.2 0.05

              Thallium ug/g 0.017 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 65.45 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028424
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-58-M_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.02 0.02

              Barium ug/g 0.92 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.03 0.02 0.02

              Copper ug/g 1.3 0.3 0.1

              Iron ug/g 12 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.9 0.6 0.2

              Mercury ug/g 0.13 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 12 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.1 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 31 5 1

   Lab Section 6

              Moisture % 78.90 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028425
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-59-M_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.09 0.02 0.02

              Barium ug/g 1.4 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.0 0.2 0.1

              Iron ug/g 7 6 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.6 0.6 0.2

              Mercury ug/g 0.13 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 23 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.1 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 26 4 1

   Lab Section 6

              Moisture % 76.71 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028426
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-60-M_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.04 0.02 0.02

              Barium ug/g 0.43 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 0.8 0.3 0.1

              Iron ug/g 7 6 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.2 0.5 0.2

              Mercury ug/g 0.16 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 24 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 21 3 1

   Lab Section 6

              Moisture % 77.74 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028427
May 17, 2019
TISSUE
05/17/2019 RG_ERSCMC_LSU-78-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 0.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.1 0.7 0.5

              Iron ug/g 13 8 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.1 0.7 0.5

              Mercury ug/g 0.18 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 14 1 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 24 10 5

   Lab Section 6

              Moisture % 77.44 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028428
May 20, 2019
TISSUE
05/20/2019 RG_ERSCMC_LSU-96-M_20190520 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.15 0.05 0.05

              Barium ug/g 1.7 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.3 0.8 0.5

              Iron ug/g 10 7 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.0 0.7 0.5

              Mercury ug/g 0.12 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 17 2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 31 10 5

   Lab Section 6

              Moisture % 76.38 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028429
May 20, 2019
TISSUE
05/20/2019 RG_ERSCMC_LSU-97-M_20190520 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 0.9 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.1 0.7 0.5

              Iron ug/g 10 7 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.4 0.8 0.5

              Mercury ug/g 0.14 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 20 2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.1 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 26 10 5

   Lab Section 6

              Moisture % 79.20 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028430
May 08, 2019
TISSUE
05/08/2019 RG_ERST_LSU-01-M_20190508 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.05 0.05

              Barium ug/g 1.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 3.1 1 0.5

              Iron ug/g 23 10 5

              Lead ug/g 0.11 0.07 0.05

              Manganese ug/g 2.6 1 0.5

              Mercury ug/g 0.07 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 12 1 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.4 0.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.5 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 56 10 5

   Lab Section 6

              Moisture % 74.58 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028431
May 21, 2019
TISSUE
05/21/2019 RG_ERST_LSU-03-M_20190521-1 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 0.8 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g 12 8 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 2.6 1 0.5

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 13 1 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.4 0.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 18 9 5

   Lab Section 6

              Moisture % 77.22 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028432
May 24, 2019
TISSUE
05/24/2019 RG_FLA1_LSU-106-M_20190524 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.06 0.02 0.02

              Barium ug/g 0.90 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.04 0.02 0.02

              Copper ug/g 1.9 0.5 0.1

              Iron ug/g 14 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 0.6 0.3 0.2

              Mercury ug/g 0.21 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 3.8 0.4 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 38 6 1

   Lab Section 6

              Moisture % 78.14 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028433
May 15, 2019
TISSUE
05/15/2019 RG_FLA1_LSU-26-M_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.14 0.02 0.02

              Barium ug/g 0.39 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.1 0.3 0.1

              Iron ug/g 10 7 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 0.8 0.4 0.2

              Mercury ug/g 0.23 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 3.1 0.3 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.4 0.2 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 17 4 1

   Lab Section 6

              Moisture % 77.38 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028434
May 15, 2019
TISSUE
05/15/2019 RG_FLA1_LSU-27-M_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 9 8 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.04 0.02 0.02

              Barium ug/g 1.6 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 1.3 0.3 0.1

              Iron ug/g 19 10 5

              Lead ug/g 0.03 0.02 0.02

              Manganese ug/g 1.0 0.4 0.2

              Mercury ug/g 0.26 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 3.2 0.3 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 30 4 1

   Lab Section 6

              Moisture % 77.42 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028435
May 21, 2019
TISSUE
05/21/2019 RG_FLA1_LSU-87-M_20190521 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 1.2 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.3 0.8 0.5

              Iron ug/g 19 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.2 0.8 0.5

              Mercury ug/g 0.27 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.8 0.6 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 27 10 5

   Lab Section 6

              Moisture % 79.09 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028436
May 09, 2019
TISSUE
05/09/2019 RG_GO13_LSU-01-M_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 20 10 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 0.15 0.05 0.05

              Barium ug/g 1.2 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.5 0.8 0.5

              Iron ug/g 27 10 5

              Lead ug/g 0.07 0.06 0.05

              Manganese ug/g 1.4 0.8 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 44 4 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 6.9 1 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.8 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 57 10 5

   Lab Section 6

              Moisture % 74.22 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028437
May 09, 2019
TISSUE
05/09/2019 RG_GO13_LSU-02-M_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 15 10 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 0.21 0.05 0.05

              Barium ug/g 1.3 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.5 0.8 0.5

              Iron ug/g 36 10 5

              Lead ug/g 0.08 0.06 0.05

              Manganese ug/g 3.5 1 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 72 7 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 13 1 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.0 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 32 10 5

   Lab Section 6

              Moisture % 73.47 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028438
May 09, 2019
TISSUE
05/09/2019 RG_GO13_LSU-03-M_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.05 0.05 0.05

              Barium ug/g 1.0 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g 11 7 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.4 0.8 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 75 8 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.2 0.3 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.6 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 18 9 5

   Lab Section 6

              Moisture % 73.64 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028439
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-04-M_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.04 0.03 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 64 6 0.5

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 3 2 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 73.35 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028440
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-19-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.40 0.06 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.10 0.07 0.05

              Cobalt ug/g <0.01 0.01

              Copper ug/g 1.4 0.2 0.05

              Iron ug/g 11 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.1 0.3 0.1

              Mercury ug/g 0.20 0.03 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.2 0.2 0.05

              Thallium ug/g 0.006 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 22 3 0.5

   Lab Section 6

              Moisture % 77.22 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 106 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028441
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-20-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01 0.01

              Barium ug/g 0.59 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.08 0.06 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.9 0.3 0.05

              Iron ug/g 13 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.17 0.02 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11 1 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.95 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 30 4 0.5

   Lab Section 6

              Moisture % 77.66 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 107 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028442
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-21-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.79 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.8 0.3 0.05

              Iron ug/g 15 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.17 0.02 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11.0 1 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.94 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 35 5 0.5

   Lab Section 6

              Moisture % 77.14 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028443
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-22-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.03 0.02 0.02

              Barium ug/g 0.49 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 14 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.3 0.5 0.2

              Mercury ug/g 0.22 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 10 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.8 0.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 23 3 1

   Lab Section 6

              Moisture % 76.93 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028444
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-23-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.04 0.02 0.02

              Barium ug/g 0.43 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.1 0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 12 8 5

              Lead ug/g 0.02 0.02 0.02

              Manganese ug/g 1.1 0.4 0.2

              Mercury ug/g 0.20 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 12 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 25 4 1

   Lab Section 6

              Moisture % 78.48 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028445
May 14, 2019
TISSUE
05/14/2019 RG_EROL_LSU-21-M_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.02 0.02

              Barium ug/g 0.80 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 1.2 0.3 0.1

              Iron ug/g 8 6 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.4 0.6 0.2

              Mercury ug/g 0.26 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 7.3 0.7 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 22 3 1

   Lab Section 6

              Moisture % 78.40 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028446
May 16, 2019
TISSUE
05/16/2019 RG_EROL_LSU-44-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 0.45 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.14 0.08 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 10 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.2 0.3 0.1

              Mercury ug/g 0.15 0.02 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 14 1 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.5 0.2 0.05

              Thallium ug/g 0.008 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 18 3 0.5

   Lab Section 6

              Moisture % 79.53 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 112 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028447
May 16, 2019
TISSUE
05/16/2019 RG_EROL_LSU-45-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.51 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.08 0.06 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.3 0.2 0.05

              Iron ug/g 9 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.20 0.03 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.47 0.1 0.05

              Thallium ug/g 0.012 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 20 3 0.5

   Lab Section 6

              Moisture % 78.31 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028448
May 16, 2019
TISSUE
05/16/2019 RG_EROL_LSU-46-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.02 0.02

              Barium ug/g 0.70 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.14 0.02 0.02

              Copper ug/g 2.1 0.3 0.1

              Iron ug/g 16 9 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.6 0.5 0.2

              Mercury ug/g 0.12 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.1 0.1 0.1

              Selenium ug/g 5.8 0.6 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.9 0.3 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 28 4 1

   Lab Section 6

              Moisture % 77.89 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028449
May 16, 2019
TISSUE
05/16/2019 RG_EROL_LSU-47-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.04 0.02 0.02

              Barium ug/g 0.48 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.3 0.2 0.1

              Cobalt ug/g 0.03 0.02 0.02

              Copper ug/g 1.1 0.3 0.1

              Iron ug/g 10 7 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.0 0.5 0.2

              Mercury ug/g 0.16 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 10 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 18 4 1

   Lab Section 6

              Moisture % 78.45 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028450
May 16, 2019
TISSUE
05/16/2019 RG_EROL_LSU-48-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.02 0.02

              Barium ug/g 0.86 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.15 0.02 0.02

              Copper ug/g 1.5 0.4 0.1

              Iron ug/g 13 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.6 0.5 0.2

              Mercury ug/g 0.19 0.05 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.1 0.1 0.1

              Selenium ug/g 17 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 25 4 1

   Lab Section 6

              Moisture % 78.87 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028451
May 16, 2019
TISSUE
05/16/2019 RG_EROL_LSU-49-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 20 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.06 0.02 0.02

              Barium ug/g 1.4 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.3 0.2 0.1

              Cobalt ug/g 0.06 0.02 0.02

              Copper ug/g 1.4 0.4 0.1

              Iron ug/g 28 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.3 0.6 0.2

              Mercury ug/g 0.18 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.1 0.1 0.1

              Selenium ug/g 13 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 30 4 1

   Lab Section 6

              Moisture % 79.31 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028452
May 16, 2019
TISSUE
05/16/2019 RG_EROL_LSU-50-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g 19 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 2.5 1 0.5

              Mercury ug/g 0.21 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 14 1 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 22 10 5

   Lab Section 6

              Moisture % 77.10 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028453
May 21, 2019
TISSUE
05/21/2019 RG_ERSCMC_LSU-100-M_20190521 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 2.4 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 2.2 1 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 2.0 1 0.5

              Iron ug/g 26 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 2.4 1 0.5

              Mercury ug/g 0.12 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 25 2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.7 0.4 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 43 10 5

   Lab Section 6

              Moisture % 77.11 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028454
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-56-M_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.22 0.06 0.02

              Barium ug/g 0.57 0.1 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.1 0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.3 0.3 0.1

              Iron ug/g 12 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 0.8 0.4 0.2

              Mercury ug/g 0.15 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 14 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.2 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 26 4 1

   Lab Section 6

              Moisture % 78.35 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028455
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-57-M_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.02 0.02

              Barium ug/g 1.2 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 14 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.7 0.7 0.2

              Mercury ug/g 0.18 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.1 0.1 0.1

              Selenium ug/g 26 3 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.8 0.4 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 39 6 1

   Lab Section 6

              Moisture % 77.37 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028456
May 21, 2019
TISSUE
05/21/2019 RG_ERST_LSU-03-M_20190521-2 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.12 0.05 0.05

              Barium ug/g 0.8 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.7 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.5 0.8 0.5

              Iron ug/g 15 8 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 2.1 1 0.5

              Mercury ug/g 0.06 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 14 1 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 26 10 5

   Lab Section 6

              Moisture % 77.86 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028457
May 13, 2019
TISSUE
05/13/2019 RG_ERSWF_LSU-01-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 19 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 2.0 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g 24 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.4 0.8 0.5

              Mercury ug/g 0.16 0.04 0.01

              Molybdenum ug/g 0.14 0.08 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.9 0.4 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.8 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 23 10 5

   Lab Section 6

              Moisture % 78.28 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028458
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-101-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.02 0.02 0.02

              Barium ug/g 0.75 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 1.2 0.3 0.1

              Iron ug/g 12 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.1 0.4 0.2

              Mercury ug/g 0.26 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 7.0 0.7 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.1 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 25 4 1

   Lab Section 6

              Moisture % 78.55 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028459
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-102-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 29 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 1.0 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.5 0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g 27 10 5

              Lead ug/g 0.08 0.06 0.05

              Manganese ug/g 1.5 0.8 0.5

              Mercury ug/g 0.28 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 4.9 0.7 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.6 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 28 10 5

   Lab Section 6

              Moisture % 76.48 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028460
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-103-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.03 0.02 0.02

              Barium ug/g 0.68 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.7 0.2 0.1

              Cobalt ug/g 0.22 0.06 0.02

              Copper ug/g 1.5 0.4 0.1

              Iron ug/g 31 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.3 0.5 0.2

              Mercury ug/g 0.40 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.2 0.1 0.1

              Selenium ug/g 6.0 0.6 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 32 5 1

   Lab Section 6

              Moisture % 78.60 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028461
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-104-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12 9 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.03 0.02 0.02

              Barium ug/g 0.97 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.2 0.3 0.1

              Iron ug/g 18 9 5

              Lead ug/g 0.06 0.03 0.02

              Manganese ug/g 1.7 0.6 0.2

              Mercury ug/g 0.26 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 6.1 0.6 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 35 5 1

   Lab Section 6

              Moisture % 76.82 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028462
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-105-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.06 0.02 0.02

              Barium ug/g 0.40 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.1 0.1 0.1

              Cobalt ug/g 0.05 0.02 0.02

              Copper ug/g 4.2 0.6 0.1

              Iron ug/g 10 7 5

              Lead ug/g 0.08 0.04 0.02

              Manganese ug/g 1.4 0.5 0.2

              Mercury ug/g 0.20 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 5.2 0.5 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 22 3 1

   Lab Section 6

              Moisture % 78.31 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 128 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028463
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-106-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 7 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 1.9 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.4 0.8 0.5

              Iron ug/g 16 9 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 2.3 1 0.5

              Mercury ug/g 0.27 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 5.3 0.5 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.4 0.5 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 47 10 5

   Lab Section 6

              Moisture % 76.43 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 129 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028464
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-05-M_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 10 8 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.7 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.8 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 2.3 1 0.5

              Iron ug/g 27 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.2 0.8 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.07 0.06 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 56 6 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 41 10 5

   Lab Section 6

              Moisture % 75.44 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028465
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-06-M_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 13 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.9 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 2.0 1 0.5

              Iron ug/g 28 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 3.0 1 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 68 7 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.0 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 45 10 5

   Lab Section 6

              Moisture % 75.97 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028466
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-07-M_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g <0.02 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 76 8 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 1 1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 73.68 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028467
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-08-M_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 15 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.03 0.02 0.02

              Barium ug/g 0.94 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 2.4 0.4 0.1

              Iron ug/g 28 10 5

              Lead ug/g 0.04 0.03 0.02

              Manganese ug/g 1.7 0.6 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 83 8 0.2

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.5 0.4 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 44 7 1

   Lab Section 6

              Moisture % 77.05 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028468
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-09-M_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12 9 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.02 0.02

              Barium ug/g 0.54 0.1 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.03 0.02 0.02

              Copper ug/g 1.8 0.4 0.1

              Iron ug/g 24 10 5

              Lead ug/g 0.02 0.02 0.02

              Manganese ug/g 2.0 0.5 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.3 0.1 0.1

              Selenium ug/g 59 6 0.2

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.8 0.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 42 6 1

   Lab Section 6

              Moisture % 76.35 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028469
May 14, 2019
TISSUE
05/14/2019 RG_MCIMCC_LSU-10-M_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 7 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.05 0.02 0.02

              Barium ug/g 0.70 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.1 0.1 0.1

              Cobalt ug/g 0.05 0.02 0.02

              Copper ug/g 1.2 0.3 0.1

              Iron ug/g 12 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.1 0.4 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.1 0.1 0.1

              Selenium ug/g 13 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.1 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 30 4 1

   Lab Section 6

              Moisture % 77.20 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028470
May 09, 2019
TISSUE
05/09/2019 RG_MIWW_LSU-12-M_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 16 10 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.15 0.05 0.05

              Barium ug/g 1.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.6 0.9 0.5

              Iron ug/g 35 10 5

              Lead ug/g 0.09 0.07 0.05

              Manganese ug/g 1.0 0.7 0.5

              Mercury ug/g 0.09 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 17 2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.9 0.6 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.6 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 38 10 5

   Lab Section 6

              Moisture % 77.68 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028471
May 16, 2019
TISSUE
05/16/2019 RG_MIWW_LSU-26-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.04 0.02 0.02

              Barium ug/g 0.52 0.1 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.4 0.4 0.1

              Iron ug/g 8 6 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 0.5 0.3 0.2

              Mercury ug/g 0.09 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 13 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 21 3 1

   Lab Section 6

              Moisture % 77.33 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028472
May 14, 2019
TISSUE
05/14/2019 15:43 RG_WWER_INV-01_2019014-1543 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 220 30 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.17 0.02 0.02

              Barium ug/g 8.7 0.9 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.06 0.02 0.02

              Chromium ug/g 0.6 0.2 0.1

              Cobalt ug/g 0.14 0.02 0.02

              Copper ug/g 11 1 0.1

              Iron ug/g 140 20 5

              Lead ug/g 0.20 0.05 0.02

              Manganese ug/g 5.4 0.8 0.2

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.25 0.1 0.05

              Nickel ug/g 0.4 0.1 0.1

              Selenium ug/g 3.8 0.4 0.02

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 4.2 0.6 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.5 1 0.5

              Uranium ug/g 0.04 0.02 0.01

              Vanadium ug/g 0.6 0.3 0.2

              Zinc ug/g 50 8 1

   Lab Section 6

              Moisture % 74.16 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028473
May 14, 2019
TISSUE
05/14/2019 15:43 RG_WWER_INV-02_2019014-1543 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 280 40 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 0.35 0.05 0.05

              Barium ug/g 21 3 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.14 0.02 0.02

              Chromium ug/g 0.9 0.7 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 16 2 0.5

              Iron ug/g 220 30 5

              Lead ug/g 0.29 0.1 0.05

              Manganese ug/g 14 2 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.55 0.1 0.05

              Nickel ug/g 0.6 0.5 0.5

              Selenium ug/g 7.4 0.7 0.05

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 12 1 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 5.0 1 0.5

              Uranium ug/g 0.10 0.04 0.02

              Vanadium ug/g 0.8 0.4 0.2

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 81.48 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028474
May 14, 2019
TISSUE
05/14/2019 15:43 RG_WWER_INV-03_2019014-1543 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 170 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.34 0.08 0.02

              Barium ug/g 15 2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.05 0.02 0.02

              Chromium ug/g 0.7 0.2 0.1

              Cobalt ug/g 0.16 0.02 0.02

              Copper ug/g 14 1 0.1

              Iron ug/g 150 20 5

              Lead ug/g 0.25 0.06 0.02

              Manganese ug/g 5.6 0.8 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.33 0.1 0.05

              Nickel ug/g 0.4 0.1 0.1

              Selenium ug/g 4.4 0.4 0.02

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 10 1 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.3 1 0.5

              Uranium ug/g 0.12 0.03 0.01

              Vanadium ug/g 0.6 0.3 0.2

              Zinc ug/g 61 9 1

   Lab Section 6

              Moisture % 77.18 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028475
May 14, 2019
TISSUE
05/14/2019 RG_AQU1_LSU-120-M_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.02 0.02

              Barium ug/g 0.75 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.4 0.2 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.0 0.2 0.1

              Iron ug/g 14 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.3 0.5 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 44 4 0.2

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.5 0.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 25 4 1

   Lab Section 6

              Moisture % 79.69 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028476
May 14, 2019
TISSUE
05/14/2019 RG_AQU1_LSU-121-M_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 0.81 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.0 0.2 0.05

              Iron ug/g 7 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.015 0.008 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 48 5 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.3 0.2 0.05

              Thallium ug/g 0.005 0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 29 4 0.5

   Lab Section 6

              Moisture % 80.03 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028477
May 14, 2019
TISSUE
05/14/2019 RG_AQU1_LSU-122-M_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.02 0.02

              Barium ug/g 1.0 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 1.3 0.3 0.1

              Iron ug/g 10 7 5

              Lead ug/g 0.03 0.02 0.02

              Manganese ug/g 1.5 0.5 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.2 0.1 0.1

              Selenium ug/g 29 3 0.2

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.7 0.4 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 28 4 1

   Lab Section 6

              Moisture % 78.03 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028478
May 14, 2019
TISSUE
05/14/2019 RG_AQU1_LSU-123-M_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.9 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g 11 7 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.0 0.7 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 45 4 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.2 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 31 10 5

   Lab Section 6

              Moisture % 77.61 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028479
May 15, 2019
TISSUE
05/15/2019 RG_AQU1_LSU-124-M_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01 0.01

              Barium ug/g 0.84 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.50 0.1 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.94 0.2 0.05

              Iron ug/g 20 5 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.038 0.01 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 31 3 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.98 0.2 0.05

              Thallium ug/g 0.016 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 31 5 0.5

   Lab Section 6

              Moisture % 77.12 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028480
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-126-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.09 0.02 0.02

              Barium ug/g 3.6 0.5 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.03 0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 17 9 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 3.6 0.9 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 10 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.5 0.5 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 37 6 1

   Lab Section 6

              Moisture % 78.20 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028481
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-127-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.02 0.02

              Barium ug/g 4.0 0.6 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.1 0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 1.5 0.4 0.1

              Iron ug/g 14 8 5

              Lead ug/g 0.08 0.04 0.02

              Manganese ug/g 3.1 0.8 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.1 0.1 0.1

              Selenium ug/g 14 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.0 0.4 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 38 6 1

   Lab Section 6

              Moisture % 78.12 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028482
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-128-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 7 5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.03 0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g 5 5 5

              Mercury ug/g 0.04 0.03 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 14 2 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 4 2 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g 60 60 50

   Lab Section 6

              Moisture % 79.51 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028483
May 08, 2019
TISSUE
05/08/2019 RG_STPD_LSU-01-M_20190508 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g 0.3 0.2 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 10 5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.04 0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g 80 60 50

              Lead ug/g 0.5 0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.18 0.06 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 19 3 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 3 2 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g 130 80 50

   Lab Section 6

              Moisture % 72.57 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028484
May 08, 2019
TISSUE
05/08/2019 RG_STPD_LSU-02-M_20190508 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 3.8 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 0.9 0.7 0.5

              Iron ug/g 20 10 5

              Lead ug/g 0.10 0.07 0.05

              Manganese ug/g 1.7 0.9 0.5

              Mercury ug/g 0.11 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 15 2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.2 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 95 20 5

   Lab Section 6

              Moisture % 78.72 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028485
May 09, 2019
TISSUE
05/09/2019 RG_STPD_LSU-03D-M_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.05 0.02 0.02

              Barium ug/g 3.7 0.6 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 1.4 0.4 0.1

              Iron ug/g 26 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.2 0.5 0.2

              Mercury ug/g 0.13 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 20 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.8 0.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 58 9 1

   Lab Section 6

              Moisture % 78.62 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028486
May 09, 2019
TISSUE
05/09/2019 RG_STPD_LSU-04D-M_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 4.9 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g 15 8 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.6 0.9 0.5

              Mercury ug/g 0.27 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 17 2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 4.4 0.7 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 81 20 5

   Lab Section 6

              Moisture % 80.47 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028487
May 13, 2019
TISSUE
05/13/2019 RG_STPD_LSU-05D-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 3.4 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.1 0.7 0.5

              Iron ug/g 18 9 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 2.7 1 0.5

              Mercury ug/g 0.19 0.05 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 19 2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 4.7 0.7 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 66 20 5

   Lab Section 6

              Moisture % 79.64 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Environmental Analytical Laboratories
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028488
May 18, 2019
TISSUE
05/18/2019 RG_MIWW_LSU-30-M_20190518 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.02 0.02

              Barium ug/g 0.73 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.3 0.2 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.1 0.3 0.1

              Iron ug/g 9 7 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 0.3 0.2 0.2

              Mercury ug/g 0.06 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 14 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.1 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 24 4 1

   Lab Section 6

              Moisture % 77.97 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028489
May 18, 2019
TISSUE
05/18/2019 RG_MIWW_LSU-31-M_20190518 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.02 0.02

              Barium ug/g 0.88 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.5 0.2 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.4 0.4 0.1

              Iron ug/g 13 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 0.4 0.3 0.2

              Mercury ug/g 0.09 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.1 0.1 0.1

              Selenium ug/g 15 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.3 0.3 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 27 4 1

   Lab Section 6

              Moisture % 76.86 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028490
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-120-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 14 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.12 0.02 0.02

              Barium ug/g 1.9 0.3 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.7 0.2 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.0 0.2 0.1

              Iron ug/g 21 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.1 0.5 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 14 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.7 0.4 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 24 4 1

   Lab Section 6

              Moisture % 77.89 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028491
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-121-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.52 0.08 0.01

              Barium ug/g 2.6 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.09 0.07 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.3 0.2 0.05

              Iron ug/g 16 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 3.3 0.5 0.1

              Mercury ug/g 0.020 0.01 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12.0 1 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.6 0.4 0.05

              Thallium ug/g 0.040 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 39 6 0.5

   Lab Section 6

              Moisture % 78.25 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028492
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-122-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 13 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.28 0.07 0.02

              Barium ug/g 3.6 0.5 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g 0.1 0.1 0.1

              Cobalt ug/g 0.03 0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 18 9 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.9 0.7 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 14 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 4.0 0.6 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 39 6 1

   Lab Section 6

              Moisture % 79.21 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028493
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-123-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 7 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.02 0.02

              Barium ug/g 1.5 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.7 0.4 0.1

              Iron ug/g 16 9 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.0 0.5 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 25 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.8 0.6 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 32 5 1

   Lab Section 6

              Moisture % 76.63 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028494
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-124-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.14 0.02 0.02

              Barium ug/g 3.6 0.5 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 14 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 4.1 0.6 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 15 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 5.3 0.8 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 44 7 1

   Lab Section 6

              Moisture % 78.87 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028495
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-125-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.13 0.02 0.02

              Barium ug/g 2.2 0.3 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.5 0.4 0.1

              Iron ug/g 16 9 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.9 0.7 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 11 1 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.8 0.4 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 40 6 1

   Lab Section 6

              Moisture % 78.10 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028496
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-107-M_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 10 8 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.06 0.02 0.02

              Barium ug/g 1.0 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.3 0.2 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.2 0.3 0.1

              Iron ug/g 13 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.4 0.6 0.2

              Mercury ug/g 0.46 0.07 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.2 0.1 0.1

              Selenium ug/g 5.2 0.5 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.2 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 28 4 1

   Lab Section 6

              Moisture % 77.48 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 162 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028497
May 11, 2019
TISSUE
05/11/2019 RG_ERUP_LSU-39-M_20190511 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 10 6 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.94 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 2.9 0.4 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.5 0.2 0.05

              Iron ug/g 39 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.4 0.4 0.1

              Mercury ug/g 0.21 0.03 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g 0.08 0.05 0.05

              Selenium ug/g 6.8 0.7 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.62 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 41 6 0.5

   Lab Section 6

              Moisture % 76.58 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028498
May 11, 2019
TISSUE
05/11/2019 RG_ERUP_LSU-40-M_20190511 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.05 0.01 0.01

              Barium ug/g 1.1 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.09 0.07 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.5 0.2 0.05

              Iron ug/g 16 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.2 0.3 0.1

              Mercury ug/g 0.26 0.04 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.6 0.9 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.50 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 49 7 0.5

   Lab Section 6

              Moisture % 78.98 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028499
May 23, 2019
TISSUE
05/23/2019 RG_FLA1_LSU-101-M_20190523 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 1.8 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.3 0.8 0.5

              Iron ug/g 18 9 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 0.9 0.7 0.5

              Mercury ug/g 0.21 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 4.2 0.6 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 49 10 5

   Lab Section 6

              Moisture % 78.37 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028500
May 24, 2019
TISSUE
05/24/2019 RG_FLA1_LSU-102-M_20190524 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.09 0.01 0.01

              Barium ug/g 0.35 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.08 0.06 0.05

              Cobalt ug/g <0.01 0.01

              Copper ug/g 1.4 0.2 0.05

              Iron ug/g 9 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.4 0.2 0.1

              Mercury ug/g 0.38 0.06 0.005

              Molybdenum ug/g 0.02 0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.0 0.3 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.32 0.1 0.05

              Thallium ug/g 0.017 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 31 5 0.5

   Lab Section 6

              Moisture % 78.83 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028501
May 24, 2019
TISSUE
05/24/2019 RG_FLA1_LSU-103-M_20190524 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.63 0.09 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 3.3 1 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 1 1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g 60 60 50

   Lab Section 6

              Moisture % 77.15 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028502
May 24, 2019
TISSUE
05/24/2019 RG_FLA1_LSU-104-M_20190524 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.09 0.05 0.05

              Barium ug/g 2.3 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.8 0.9 0.5

              Iron ug/g 29 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.4 0.8 0.5

              Mercury ug/g 0.18 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.8 0.6 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.7 0.4 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 53 10 5

   Lab Section 6

              Moisture % 76.75 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028503
May 24, 2019
TISSUE
05/24/2019 RG_FLA1_LSU-105-M_20190524 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 1.3 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.8 0.9 0.5

              Iron ug/g 13 8 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.0 0.7 0.5

              Mercury ug/g 0.21 0.03 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 4.7 0.7 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 38 10 5

   Lab Section 6

              Moisture % 76.83 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 169 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028504
May 15, 2019
TISSUE
05/15/2019 RG_AQU1_LSU-125-M_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.04 0.02 0.02

              Barium ug/g 0.41 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.0 0.2 0.1

              Iron ug/g 14 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.0 0.4 0.2

              Mercury ug/g 0.06 0.02 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 30 3 0.2

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 28 4 1

   Lab Section 6

              Moisture % 79.81 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028505
May 16, 2019
TISSUE
05/16/2019 RG_AQU1_LSU-126-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.02 0.02

              Barium ug/g 0.86 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.0 0.2 0.1

              Iron ug/g 16 9 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.0 0.4 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 43 4 0.2

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 28 4 1

   Lab Section 6

              Moisture % 78.87 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028506
May 16, 2019
TISSUE
05/16/2019 RG_AQU1_LSU-127-M_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01 0.01

              Barium ug/g 0.62 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.11 0.07 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 14 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.022 0.01 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 39 4 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.1 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 28 4 0.5

   Lab Section 6

              Moisture % 78.29 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028507
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-14-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.03 0.01 0.01

              Barium ug/g 0.47 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.06 0.06 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.6 0.2 0.05

              Iron ug/g 13 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.17 0.02 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.2 0.9 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.2 0.2 0.05

              Thallium ug/g 0.006 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 25 4 0.5

   Lab Section 6

              Moisture % 76.91 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028508
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-15-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01 0.01

              Barium ug/g 0.58 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g <0.01 0.01

              Copper ug/g 1.7 0.2 0.05

              Iron ug/g 12 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.1 0.3 0.1

              Mercury ug/g 0.21 0.03 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.4 0.8 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.3 0.2 0.05

              Thallium ug/g 0.005 0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 25 4 0.5

   Lab Section 6

              Moisture % 78.44 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028509
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-16-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.45 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.09 0.07 0.05

              Cobalt ug/g <0.01 0.01

              Copper ug/g 2.3 0.3 0.05

              Iron ug/g 20 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.17 0.02 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 1 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.2 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 26 4 0.5

   Lab Section 6

              Moisture % 77.23 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028510
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-17-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 0.36 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g <0.01 0.01

              Copper ug/g 2.0 0.3 0.05

              Iron ug/g 16 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.18 0.03 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g 0.05 0.05 0.05

              Selenium ug/g 11 1 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.2 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 24 4 0.5

   Lab Section 6

              Moisture % 77.59 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028511
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-18-M_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.33 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.08 0.06 0.05

              Cobalt ug/g <0.01 0.01

              Copper ug/g 1.3 0.2 0.05

              Iron ug/g 10 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.12 0.02 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10.6 1 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.2 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 20 3 0.5

   Lab Section 6

              Moisture % 77.75 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028512
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-23-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.05 0.01 0.01

              Barium ug/g 0.47 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 3.3 0.5 0.05

              Iron ug/g 48 7 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 11 1 0.1

              Mercury ug/g 0.008 0.006 0.005

              Molybdenum ug/g 0.15 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 1 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.38 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 66.49 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028513
May 16, 2019
TISSUE
05/16/2019 RG_EROL_LSU-44-O_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 0.45 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 3.7 0.6 0.05

              Iron ug/g 33 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 5.8 0.9 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 15 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.25 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 91 9 0.5

   Lab Section 6

              Moisture % 64.47 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028514
May 16, 2019
TISSUE
05/16/2019 RG_EROL_LSU-45-O_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 1.0 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 3.3 0.5 0.05

              Iron ug/g 38 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 6.1 0.9 0.1

              Mercury ug/g 0.005 0.005 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 13 1 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.27 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 84 8 0.5

   Lab Section 6

              Moisture % 62.29 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028515
May 21, 2019
TISSUE
05/21/2019 RG_ERSCMC_LSU-100-O_20190521 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.06 0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 12 8 5

              Iron ug/g 60 60 50

              Lead ug/g <0.5 0.5

              Manganese ug/g 6 6 5

              Mercury ug/g <0.02 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 22 3 0.5

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 1 1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g 340 100 50

   Lab Section 6

              Moisture % 66.75 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028516
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-56-O_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.19 0.05 0.01

              Barium ug/g 0.49 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.10 0.02 0.01

              Copper ug/g 3.9 0.6 0.05

              Iron ug/g 33 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 6.5 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.11 0.04 0.02

              Nickel ug/g 0.05 0.05 0.05

              Selenium ug/g 17 2 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.26 0.1 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 95 10 0.5

   Lab Section 6

              Moisture % 62.06 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028517
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-57-O_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.66 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.09 0.01 0.01

              Copper ug/g 3.5 0.5 0.05

              Iron ug/g 26 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 14 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.09 0.04 0.02

              Nickel ug/g 0.06 0.05 0.05

              Selenium ug/g 21 2 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.39 0.1 0.05

              Thallium ug/g 0.013 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 92 9 0.5

   Lab Section 6

              Moisture % 62.86 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028518
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-59-O_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.15 0.04 0.01

              Barium ug/g 2.6 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.14 0.04 0.01

              Copper ug/g 5.0 0.5 0.05

              Iron ug/g 50 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 16 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.16 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 25 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.64 0.2 0.05

              Thallium ug/g 0.013 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 68.86 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028519
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-60-O_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 1.2 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.15 0.04 0.01

              Copper ug/g 5.2 0.5 0.05

              Iron ug/g 69 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 20 2 0.1

              Mercury ug/g 0.009 0.007 0.005

              Molybdenum ug/g 0.25 0.06 0.02

              Nickel ug/g 0.09 0.05 0.05

              Selenium ug/g 20 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.70 0.2 0.05

              Thallium ug/g 0.012 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 180 20 0.5

   Lab Section 6

              Moisture % 75.43 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028520
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-15-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.03 0.01 0.01

              Barium ug/g 0.44 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.5 0.4 0.05

              Iron ug/g 23 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 3.8 0.6 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.8 1 0.01

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.32 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 85 8 0.5

   Lab Section 6

              Moisture % 64.65 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028521
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-16-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 0.32 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 3.3 0.5 0.05

              Iron ug/g 36 9 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.7 0.4 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.09 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.27 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 70.61 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028522
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-17-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 0.25 0.06 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 2.7 0.4 0.05

              Iron ug/g 37 9 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.0 0.6 0.1

              Mercury ug/g 0.006 0.006 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 1 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.22 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 93 9 0.5

   Lab Section 6

              Moisture % 68.96 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028523
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-18-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01 0.01

              Barium ug/g 0.21 0.05 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.6 0.4 0.05

              Iron ug/g 30 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.4 0.4 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.27 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 82 8 0.5

   Lab Section 6

              Moisture % 68.21 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028524
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-19-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.34 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.5 0.4 0.05

              Iron ug/g 32 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 8.3 1 0.1

              Mercury ug/g 0.005 0.005 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.35 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 98 10 0.5

   Lab Section 6

              Moisture % 62.85 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028525
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-20-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.05 0.01 0.01

              Barium ug/g 0.39 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 2.9 0.4 0.05

              Iron ug/g 36 9 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.5 0.4 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.30 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 96 10 0.5

   Lab Section 6

              Moisture % 66.10 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028526
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-21-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 0.92 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.4 0.5 0.05

              Iron ug/g 42 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 7.3 1 0.1

              Mercury ug/g 0.008 0.006 0.005

              Molybdenum ug/g 0.12 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11 1 0.1

              Silver ug/g 0.05 0.02 0.01

              Strontium ug/g 0.29 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 63.73 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028527
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-22-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01 0.01

              Barium ug/g 0.35 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 2.8 0.4 0.05

              Iron ug/g 40 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 8.8 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.11 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.31 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 86 9 0.5

   Lab Section 6

              Moisture % 66.26 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028528
May 18, 2019
TISSUE
05/18/2019 RG_MIWW_LSU-30-O_20190518 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.11 0.03 0.01

              Barium ug/g 1.4 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 3.8 0.6 0.05

              Iron ug/g 35 9 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.7 0.2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.14 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 17 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.44 0.1 0.05

              Thallium ug/g 0.006 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 66.13 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028529
May 18, 2019
TISSUE
05/18/2019 RG_MIWW_LSU-31-O_20190518 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.11 0.03 0.01

              Barium ug/g 0.92 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 2.7 0.4 0.05

              Iron ug/g 34 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.11 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 19 2 0.1

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.40 0.1 0.05

              Thallium ug/g 0.012 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 65.91 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028530
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-120-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 16 9 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.46 0.07 0.01

              Barium ug/g 3.0 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.07 0.06 0.05

              Cobalt ug/g 0.12 0.03 0.01

              Copper ug/g 6.2 0.6 0.05

              Iron ug/g 69 10 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 21 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.18 0.06 0.02

              Nickel ug/g 0.15 0.05 0.05

              Selenium ug/g 12.6 1 0.01

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.84 0.2 0.05

              Thallium ug/g 0.021 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 66.14 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 196 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028531
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-121-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.25 0.04 0.01

              Barium ug/g 1.7 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.17 0.04 0.01

              Copper ug/g 4.6 0.7 0.05

              Iron ug/g 50 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 24 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.13 0.05 0.02

              Nickel ug/g 0.07 0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.90 0.2 0.05

              Thallium ug/g 0.026 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 67.72 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028532
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-122-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.38 0.06 0.01

              Barium ug/g 1.8 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 4.6 0.7 0.05

              Iron ug/g 39 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 25 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.12 0.05 0.02

              Nickel ug/g 0.08 0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.99 0.2 0.05

              Thallium ug/g 0.019 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 89 9 0.5

   Lab Section 6

              Moisture % 65.01 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028533
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-123-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.22 0.03 0.01

              Barium ug/g 1.6 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.06 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.16 0.04 0.01

              Copper ug/g 4.1 0.6 0.05

              Iron ug/g 55 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 22 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.18 0.06 0.02

              Nickel ug/g 0.07 0.05 0.05

              Selenium ug/g 18 2 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.98 0.2 0.05

              Thallium ug/g 0.019 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 67.06 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 199 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028534
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-124-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.25 0.06 0.02

              Barium ug/g 4.5 0.7 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.18 0.02 0.02

              Copper ug/g 5.8 0.9 0.1

              Iron ug/g 59 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 43 4 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.21 0.1 0.05

              Nickel ug/g 0.1 0.1 0.1

              Selenium ug/g 12 1 0.02

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 1.3 0.3 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 160 20 1

   Lab Section 6

              Moisture % 77.64 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028535
May 13, 2019
TISSUE
05/13/2019 RG_OTTO_LSU-125-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.25 0.04 0.01

              Barium ug/g 1.4 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 4.1 0.6 0.05

              Iron ug/g 73 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 36 4 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.16 0.05 0.02

              Nickel ug/g 0.09 0.05 0.05

              Selenium ug/g 11.8 1 0.01

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 1.2 0.2 0.05

              Thallium ug/g 0.027 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 67.56 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028536
May 14, 2019
TISSUE
05/14/2019 RG_AQU1_LSU-121-O_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 1.6 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g 0.14 0.08 0.05

              Cobalt ug/g 0.16 0.04 0.01

              Copper ug/g 5.5 0.6 0.05

              Iron ug/g 86 10 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 3.0 0.4 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.26 0.06 0.02

              Nickel ug/g 0.07 0.05 0.05

              Selenium ug/g 37.0 4 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.64 0.2 0.05

              Thallium ug/g 0.006 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 180 20 0.5

   Lab Section 6

              Moisture % 73.79 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028537
May 14, 2019
TISSUE
05/14/2019 RG_AQU1_LSU-122-O_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 57 8 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 2.1 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.10 0.07 0.05

              Cobalt ug/g 0.14 0.04 0.01

              Copper ug/g 3.8 0.6 0.05

              Iron ug/g 70 10 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 10 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.17 0.06 0.02

              Nickel ug/g 0.14 0.05 0.05

              Selenium ug/g 24 2 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.90 0.2 0.05

              Thallium ug/g 0.013 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.6 0.3 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g 0.2 0.1 0.1

              Zinc ug/g 140 10 0.5

   Lab Section 6

              Moisture % 68.88 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028538
May 14, 2019
TISSUE
05/14/2019 RG_AQU1_LSU-123-O_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 58 9 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 2.9 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.13 0.08 0.05

              Cobalt ug/g 0.15 0.04 0.01

              Copper ug/g 5.4 0.5 0.05

              Iron ug/g 95 10 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 11 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.23 0.06 0.02

              Nickel ug/g 0.19 0.05 0.05

              Selenium ug/g 33 3 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 1.3 0.2 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.7 0.3 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g 0.2 0.1 0.1

              Zinc ug/g 170 20 0.5

   Lab Section 6

              Moisture % 73.14 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 204 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028539
May 15, 2019
TISSUE
05/15/2019 RG_AQU1_LSU-124-O_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 0.93 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.18 0.04 0.01

              Copper ug/g 5.1 0.5 0.05

              Iron ug/g 74 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 10 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.13 0.05 0.02

              Nickel ug/g 0.06 0.05 0.05

              Selenium ug/g 26 3 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.41 0.1 0.05

              Thallium ug/g 0.008 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 70.43 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028540
May 16, 2019
TISSUE
05/16/2019 RG_AQU1_LSU-125-O_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.13 0.03 0.01

              Barium ug/g 0.90 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.05 0.01 0.01

              Chromium ug/g 0.05 0.05 0.05

              Cobalt ug/g 0.23 0.03 0.01

              Copper ug/g 6.8 0.7 0.05

              Iron ug/g 89 10 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 7.2 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.18 0.06 0.02

              Nickel ug/g 0.13 0.05 0.05

              Selenium ug/g 27 3 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.96 0.2 0.05

              Thallium ug/g 0.007 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 160 20 0.5

   Lab Section 6

              Moisture % 73.96 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 206 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028541
May 16, 2019
TISSUE
05/16/2019 RG_AQU1_LSU-126-O_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 1.8 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g 0.08 0.06 0.05

              Cobalt ug/g 0.12 0.03 0.01

              Copper ug/g 4.8 0.7 0.05

              Iron ug/g 52 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 12 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.18 0.06 0.02

              Nickel ug/g 0.11 0.05 0.05

              Selenium ug/g 37.3 4 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.48 0.1 0.05

              Thallium ug/g 0.008 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 150 20 0.5

   Lab Section 6

              Moisture % 68.48 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028542
May 16, 2019
TISSUE
05/16/2019 RG_AQU1_LSU-127-O_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01 0.01

              Barium ug/g 1.0 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.16 0.04 0.01

              Copper ug/g 3.6 0.5 0.05

              Iron ug/g 85 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.6 0.7 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.18 0.06 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 33 3 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.58 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 160 20 0.5

   Lab Section 6

              Moisture % 71.74 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028543
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_LSU-14-O_20190517 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.05 0.01 0.01

              Barium ug/g 0.28 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 3.3 0.5 0.05

              Iron ug/g 42 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 6.8 1 0.1

              Mercury ug/g 0.006 0.006 0.005

              Molybdenum ug/g 0.09 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.33 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 85 8 0.5

   Lab Section 6

              Moisture % 64.99 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028544
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-107-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 1.5 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 4.0 0.6 0.05

              Iron ug/g 50 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 15 2 0.1

              Mercury ug/g 0.020 0.01 0.005

              Molybdenum ug/g 0.16 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 7.5 0.8 0.01

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.52 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 63.76 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028545
May 11, 2019
TISSUE
05/11/2019 RG_ERUP_LSU-39-O_20190511 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 14 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.12 0.02 0.02

              Barium ug/g 0.58 0.1 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.1 0.1 0.1

              Cobalt ug/g 0.18 0.02 0.02

              Copper ug/g 2.8 0.4 0.1

              Iron ug/g 92 20 5

              Lead ug/g 0.02 0.02 0.02

              Manganese ug/g 11 2 0.2

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.37 0.1 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 6.3 0.6 0.02

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 170 20 1

   Lab Section 6

              Moisture % 70.66 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028546
May 11, 2019
TISSUE
05/11/2019 RG_ERUP_LSU-40-O_20190511 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 0.41 0.06 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.11 0.07 0.05

              Cobalt ug/g 0.09 0.01 0.01

              Copper ug/g 2.6 0.4 0.05

              Iron ug/g 50 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 15 2 0.1

              Mercury ug/g 0.009 0.007 0.005

              Molybdenum ug/g 0.17 0.06 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.4 0.9 0.01

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.34 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 88 9 0.5

   Lab Section 6

              Moisture % 68.42 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028547
May 24, 2019
TISSUE
05/24/2019 RG_FLA1_LSU-102-O_20190524 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.17 0.04 0.01

              Barium ug/g 0.19 0.02 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 2.9 0.4 0.05

              Iron ug/g 32 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.1 0.3 0.1

              Mercury ug/g 0.009 0.007 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.5 0.4 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.10 0.07 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 87 9 0.5

   Lab Section 6

              Moisture % 68.56 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028548
May 15, 2019
TISSUE
05/15/2019 RG_FLA1_LSU-26-O_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 0.59 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 3.9 0.6 0.05

              Iron ug/g 45 7 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 9.4 1 0.1

              Mercury ug/g 0.012 0.008 0.005

              Molybdenum ug/g 0.11 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.3 0.5 0.01

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.10 0.07 0.05

              Thallium ug/g 0.011 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 65.60 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028549
May 09, 2019
TISSUE
05/09/2019 RG_GO13_LSU-01-O_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12 7 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 0.14 0.04 0.01

              Barium ug/g 1.0 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.04 0.01 0.01

              Chromium ug/g 0.12 0.08 0.05

              Cobalt ug/g 0.09 0.01 0.01

              Copper ug/g 5.0 0.5 0.05

              Iron ug/g 50 8 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 6.6 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.11 0.04 0.02

              Nickel ug/g 0.17 0.05 0.05

              Selenium ug/g 57 6 0.1

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.77 0.2 0.05

              Thallium ug/g 0.052 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.9 0.3 0.2

              Uranium ug/g 0.006 0.006 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 170 20 0.5

   Lab Section 6

              Moisture % 69.52 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028550
May 09, 2019
TISSUE
05/09/2019 RG_GO13_LSU-02-O_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 0.91 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 5.7 0.6 0.05

              Iron ug/g 83 10 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 9.0 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.21 0.05 0.02

              Nickel ug/g 0.10 0.05 0.05

              Selenium ug/g 56 6 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.73 0.2 0.05

              Thallium ug/g 0.024 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 150 20 0.5

   Lab Section 6

              Moisture % 73.62 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028551
May 09, 2019
TISSUE
05/09/2019 RG_GO13_LSU-03-O_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01 0.01

              Barium ug/g 0.30 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.09 0.01 0.01

              Copper ug/g 3.5 0.5 0.05

              Iron ug/g 55 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 19 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.11 0.04 0.02

              Nickel ug/g 0.05 0.05 0.05

              Selenium ug/g 58 6 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.37 0.1 0.05

              Thallium ug/g 0.011 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 93 9 0.5

   Lab Section 6

              Moisture % 67.20 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028552
May 15, 2019
TISSUE
05/15/2019 RG_ERSCMC_LSU-78-O_20190515 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 0.30 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.13 0.03 0.01

              Copper ug/g 4.0 0.6 0.05

              Iron ug/g 46 7 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 5.3 0.8 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.12 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 15 2 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.39 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 96 10 0.5

   Lab Section 6

              Moisture % 66.52 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028553
May 21, 2019
TISSUE
05/21/2019 RG_ERST_LSU-03-O_20190521 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 6 5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.09 0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 6 6 5

              Iron ug/g 60 60 50

              Lead ug/g <0.5 0.5

              Manganese ug/g 7 6 5

              Mercury ug/g <0.02 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 12 2 0.5

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g 530 100 50

   Lab Section 6

              Moisture % 76.83 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028554
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-101-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 2.0 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.0 0.4 0.05

              Iron ug/g 37 9 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 14 1 0.1

              Mercury ug/g 0.011 0.007 0.005

              Molybdenum ug/g 0.12 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.2 0.8 0.01

              Silver ug/g 0.06 0.02 0.01

              Strontium ug/g 0.36 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 66.06 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028555
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-102-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12 7 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 1.8 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.06 0.06 0.05

              Cobalt ug/g 0.10 0.02 0.01

              Copper ug/g 5.0 0.5 0.05

              Iron ug/g 67 10 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 14 1 0.1

              Mercury ug/g 0.016 0.009 0.005

              Molybdenum ug/g 0.20 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.8 0.6 0.01

              Silver ug/g 0.05 0.02 0.01

              Strontium ug/g 0.43 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 71.68 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028556
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-103-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.21 0.05 0.02

              Barium ug/g 2.6 0.4 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.18 0.02 0.02

              Copper ug/g 7.1 1 0.1

              Iron ug/g 54 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 5.5 0.8 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.28 0.1 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 6.2 0.6 0.02

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 300 30 1

   Lab Section 6

              Moisture % 75.11 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028557
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-104-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.31 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 3.2 0.5 0.05

              Iron ug/g 40 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 21 2 0.1

              Mercury ug/g 0.006 0.006 0.005

              Molybdenum ug/g 0.09 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.2 0.8 0.01

              Silver ug/g 0.06 0.02 0.01

              Strontium ug/g 0.28 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 61.79 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028558
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-105-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.14 0.04 0.01

              Barium ug/g 0.56 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.13 0.03 0.01

              Copper ug/g 3.2 0.5 0.05

              Iron ug/g 44 7 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 6.6 1 0.1

              Mercury ug/g 0.006 0.006 0.005

              Molybdenum ug/g 0.15 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.8 0.7 0.01

              Silver ug/g 0.06 0.02 0.01

              Strontium ug/g 0.36 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 68.63 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028559
May 13, 2019
TISSUE
05/13/2019 RG_ERUP_LSU-106-O_20190513 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.16 0.04 0.01

              Barium ug/g 1.8 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 4.1 0.6 0.05

              Iron ug/g 47 7 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 12 1 0.1

              Mercury ug/g 0.011 0.007 0.005

              Molybdenum ug/g 0.14 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.4 0.6 0.01

              Silver ug/g 0.06 0.02 0.01

              Strontium ug/g 0.34 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 66.82 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028560
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-04-O_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 25 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.02 0.02

              Barium ug/g 1.4 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.3 0.2 0.1

              Cobalt ug/g 0.19 0.02 0.02

              Copper ug/g 6.4 1 0.1

              Iron ug/g 87 20 5

              Lead ug/g 0.04 0.03 0.02

              Manganese ug/g 31 3 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.20 0.1 0.05

              Nickel ug/g 0.2 0.1 0.1

              Selenium ug/g 42 4 0.2

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 1.3 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 170 20 1

   Lab Section 6

              Moisture % 71.21 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028561
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-05-O_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.05 0.01 0.01

              Barium ug/g 0.43 0.06 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.05 0.05 0.05

              Cobalt ug/g 0.10 0.02 0.01

              Copper ug/g 4.9 0.7 0.05

              Iron ug/g 53 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 14 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.14 0.05 0.02

              Nickel ug/g 0.09 0.05 0.05

              Selenium ug/g 52 5 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.59 0.1 0.05

              Thallium ug/g 0.019 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 68.60 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028562
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-06-O_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 0.57 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.07 0.06 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 3.5 0.5 0.05

              Iron ug/g 61 9 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 17 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.19 0.06 0.02

              Nickel ug/g 0.11 0.05 0.05

              Selenium ug/g 66.2 7 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.77 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 66.69 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028563
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-07-O_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 0.37 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.07 0.06 0.05

              Cobalt ug/g 0.12 0.03 0.01

              Copper ug/g 3.6 0.5 0.05

              Iron ug/g 67 10 2

              Lead ug/g 0.08 0.03 0.01

              Manganese ug/g 12 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.19 0.06 0.02

              Nickel ug/g 0.10 0.05 0.05

              Selenium ug/g 71 7 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 0.81 0.2 0.05

              Thallium ug/g 0.007 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 69.67 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028564
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-08-O_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 0.51 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g 0.06 0.06 0.05

              Cobalt ug/g 0.13 0.03 0.01

              Copper ug/g 6.3 0.6 0.05

              Iron ug/g 92 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 12 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.24 0.06 0.02

              Nickel ug/g 0.14 0.05 0.05

              Selenium ug/g 70 7 0.1

              Silver ug/g 0.05 0.02 0.01

              Strontium ug/g 0.87 0.2 0.05

              Thallium ug/g 0.032 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 150 20 0.5

   Lab Section 6

              Moisture % 73.46 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028565
May 10, 2019
TISSUE
05/10/2019 RG_GO13_LSU-09-O_20190510 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01 0.01

              Barium ug/g 0.24 0.06 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.10 0.02 0.01

              Copper ug/g 3.2 0.5 0.05

              Iron ug/g 54 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 21 2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.15 0.05 0.02

              Nickel ug/g 0.06 0.05 0.05

              Selenium ug/g 51 5 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.64 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 67.70 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028566
May 09, 2019
TISSUE
05/09/2019 RG_MIWW_LSU-12-O_20190509 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.11 0.03 0.01

              Barium ug/g 0.83 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 3.0 0.4 0.05

              Iron ug/g 46 7 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 1.3 0.3 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.12 0.05 0.02

              Nickel ug/g 0.09 0.05 0.05

              Selenium ug/g 20 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.42 0.1 0.05

              Thallium ug/g 0.006 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 66.36 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 232 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028567
May 16, 2019
TISSUE
05/16/2019 RG_MIWW_LSU-26-O_20190516 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.06 0.01 0.01

              Barium ug/g 1.2 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 3.4 0.5 0.05

              Iron ug/g 32 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 18 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.83 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 65.68 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028568
May 14, 2019
TISSUE
05/14/2019 RG_AQU1_LSU-120-O_20190514 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 0.91 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.17 0.04 0.01

              Copper ug/g 4.0 0.6 0.05

              Iron ug/g 58 9 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 8.0 1 0.1

              Mercury ug/g <0.005 0.005

              Molybdenum ug/g 0.14 0.05 0.02

              Nickel ug/g 0.07 0.05 0.05

              Selenium ug/g 36 4 0.1

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.51 0.1 0.05

              Thallium ug/g 0.006 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 67.62 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028569
May 18, 2019
TISSUE
05/18/2019 09:05 RG_MCIMCC_WT-01_20190518-
0955 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2600 300 20

              Antimony ug/g 0.05 0.02 0.01

              Arsenic ug/g 0.49 0.07 0.01

              Barium ug/g 49 5 0.02

              Beryllium ug/g 0.09 0.02 0.01

              Boron ug/g 8 1 1

              Cadmium ug/g 0.49 0.07 0.01

              Chromium ug/g 2.6 0.4 0.05

              Cobalt ug/g 5.0 0.5 0.01

              Copper ug/g 4.6 0.7 0.05

              Iron ug/g 1100 200 20

              Lead ug/g 0.95 0.1 0.01

              Manganese ug/g 43 4 0.1

              Mercury ug/g 0.022 0.01 0.005

              Molybdenum ug/g 0.20 0.05 0.02

              Nickel ug/g 10 1 0.05

              Selenium ug/g 2.3 0.2 0.01

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 26 3 0.05

              Thallium ug/g 0.10 0.02 0.005

              Tin ug/g 0.05 0.05 0.05

              Titanium ug/g 18 3 0.2

              Uranium ug/g 0.20 0.03 0.005

              Vanadium ug/g 5.3 0.8 0.1

              Zinc ug/g 620 60 5

   Lab Section 6

              Moisture % 94.30 9 0.02

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028570
May 24, 2019
TISSUE
05/24/2019 14:25 RG_SMCIM_WT-01_20190524-
1425 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 95 10 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.12 0.03 0.01

              Barium ug/g 17 2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g 0.14 0.08 0.05

              Cobalt ug/g 0.14 0.04 0.01

              Copper ug/g 3.2 0.5 0.05

              Iron ug/g 260 30 2

              Lead ug/g 0.16 0.04 0.01

              Manganese ug/g 19 2 0.1

              Mercury ug/g 0.020 0.01 0.005

              Molybdenum ug/g 0.12 0.05 0.02

              Nickel ug/g 0.21 0.05 0.05

              Selenium ug/g 2.9 0.3 0.01

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 16 2 0.05

              Thallium ug/g 0.012 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.4 0.4 0.2

              Uranium ug/g 0.042 0.01 0.005

              Vanadium ug/g 0.3 0.2 0.1

              Zinc ug/g 470 50 0.5

   Lab Section 6

              Moisture % 98.36 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028571
May 09, 2019
TISSUE
05/09/2019 13:10 RG_WWER_WT-01_20190509-
1310 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 200 20 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 88 9 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g 0.66 0.2 0.05

              Cobalt ug/g 0.25 0.04 0.01

              Copper ug/g 3.6 0.5 0.05

              Iron ug/g 240 20 2

              Lead ug/g 0.34 0.05 0.01

              Manganese ug/g 15 2 0.1

              Mercury ug/g 0.014 0.008 0.005

              Molybdenum ug/g 0.25 0.06 0.02

              Nickel ug/g 0.28 0.05 0.05

              Selenium ug/g 2.1 0.2 0.01

              Silver ug/g 0.05 0.02 0.01

              Strontium ug/g 56 6 0.05

              Thallium ug/g 0.039 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 3.8 1 0.2

              Uranium ug/g 0.15 0.02 0.005

              Vanadium ug/g 0.5 0.2 0.1

              Zinc ug/g 380 40 0.5

   Lab Section 6

              Moisture % 94.69 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028572
May 15, 2019
TISSUE
05/15/2019 RG_AQU1_INV-01_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 410 60 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 1.5 0.2 0.02

              Barium ug/g 107 10 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.66 0.1 0.02

              Chromium ug/g 0.6 0.2 0.1

              Cobalt ug/g 1.2 0.2 0.02

              Copper ug/g 15 2 0.1

              Iron ug/g 360 50 5

              Lead ug/g 0.76 0.1 0.02

              Manganese ug/g 120 10 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.21 0.1 0.05

              Nickel ug/g 1.4 0.4 0.1

              Selenium ug/g 9.1 0.9 0.02

              Silver ug/g 0.27 0.07 0.02

              Strontium ug/g 116 10 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.8 1 0.5

              Uranium ug/g 0.06 0.02 0.01

              Vanadium ug/g 1.4 0.5 0.2

              Zinc ug/g 130 10 1

   Lab Section 6

              Moisture % 75.70 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 238 of 242

SRC Group # 2019-6905

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028573
May 15, 2019
TISSUE
05/15/2019 RG_AQU1_INV-02_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 90 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.16 0.02 0.02

              Barium ug/g 4.3 0.6 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.46 0.07 0.02

              Chromium ug/g 0.1 0.1 0.1

              Cobalt ug/g 0.24 0.06 0.02

              Copper ug/g 30 3 0.1

              Iron ug/g 110 20 5

              Lead ug/g 0.08 0.04 0.02

              Manganese ug/g 23 2 0.2

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.37 0.1 0.05

              Nickel ug/g 0.2 0.1 0.1

              Selenium ug/g 42 4 0.02

              Silver ug/g 0.14 0.05 0.02

              Strontium ug/g 3.6 0.5 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.7 0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g 0.3 0.2 0.2

              Zinc ug/g 93 10 1

   Lab Section 6

              Moisture % 68.47 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028574
May 15, 2019
TISSUE
05/15/2019 RG_AQU1_INV-03_20190515-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3200 300 5

              Antimony ug/g 0.12 0.05 0.02

              Arsenic ug/g 0.60 0.2 0.05

              Barium ug/g 120 10 0.5

              Beryllium ug/g 0.10 0.02 0.02

              Boron ug/g 7 5 5

              Cadmium ug/g 1.7 0.2 0.02

              Chromium ug/g 4.7 1 0.5

              Cobalt ug/g 1.0 0.5 0.5

              Copper ug/g 20 3 0.5

              Iron ug/g 1100 100 5

              Lead ug/g 1.3 0.2 0.05

              Manganese ug/g 160 20 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.38 0.1 0.05

              Nickel ug/g 3.6 0.5 0.5

              Selenium ug/g 26 3 0.05

              Silver ug/g 0.16 0.05 0.02

              Strontium ug/g 55 6 0.1

              Thallium ug/g 0.09 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 23 3 0.5

              Uranium ug/g 0.28 0.07 0.02

              Vanadium ug/g 11 2 0.2

              Zinc ug/g 220 30 5

   Lab Section 6

              Moisture % 71.84 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028575
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_INV-01_20190517-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 520 50 2

              Antimony ug/g 0.04 0.02 0.01

              Arsenic ug/g 3.1 0.3 0.01

              Barium ug/g 268 40 0.02

              Beryllium ug/g 0.02 0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.15 0.04 0.01

              Chromium ug/g 1.7 0.2 0.05

              Cobalt ug/g 0.64 0.1 0.01

              Copper ug/g 30 3 0.05

              Iron ug/g 1100 200 20

              Lead ug/g 0.48 0.07 0.01

              Manganese ug/g 140 10 0.1

              Mercury ug/g 0.026 0.01 0.005

              Molybdenum ug/g 0.50 0.08 0.02

              Nickel ug/g 0.81 0.2 0.05

              Selenium ug/g 8.1 0.8 0.01

              Silver ug/g 0.28 0.04 0.01

              Strontium ug/g 221 20 0.05

              Thallium ug/g 0.028 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 4.1 0.6 0.2

              Uranium ug/g 0.066 0.02 0.005

              Vanadium ug/g 2.2 0.3 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 85.74 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019028576
May 17, 2019
TISSUE
05/17/2019 RG_DOMRS_INV-02_20190517-0000 

Client PO #:      VPO00616225
Date Received:  May 30, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 420 40 2

              Antimony ug/g 0.03 0.02 0.01

              Arsenic ug/g 1.6 0.2 0.01

              Barium ug/g 252 40 0.02

              Beryllium ug/g 0.02 0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.22 0.03 0.01

              Chromium ug/g 1.1 0.2 0.05

              Cobalt ug/g 0.52 0.08 0.01

              Copper ug/g 29 3 0.05

              Iron ug/g 570 80 20

              Lead ug/g 0.30 0.04 0.01

              Manganese ug/g 67 7 0.1

              Mercury ug/g 0.023 0.01 0.005

              Molybdenum ug/g 0.54 0.08 0.02

              Nickel ug/g 0.62 0.2 0.05

              Selenium ug/g 8.5 0.8 0.01

              Silver ug/g 0.22 0.03 0.01

              Strontium ug/g 203 20 0.05

              Thallium ug/g 0.027 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 4.1 0.6 0.2

              Uranium ug/g 0.078 0.02 0.005

              Vanadium ug/g 1.3 0.3 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 85.79 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 8.8��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Date Samples Received: Jun-26-2019 Client P.O.: 616225

Sep 03, 2019

SRC Group # 2019-8804

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035200
Jun 17, 2019
TISSUE
06/17/2019 RG_LPLML_RWBL-02-1_20190617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 3.8 0.4 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 3.7 0.6 0.05

              Iron ug/g 140 20 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 3.9 0.6 0.1

              Mercury ug/g 0.020 0.01 0.005

              Molybdenum ug/g 0.13 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.5 0.2 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 46 7 0.5

   Lab Section 6

              Moisture % 83.38 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035201
Jun 17, 2019
TISSUE
06/17/2019 RG_HE27_SPSA-02-1_20190617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.01 0.01 0.01

              Barium ug/g 3.0 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 4.6 0.7 0.05

              Iron ug/g 90 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.6 0.4 0.1

              Mercury ug/g 0.080 0.02 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 20 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 2.6 0.4 0.05

              Thallium ug/g 0.032 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 39 6 0.5

   Lab Section 6

              Moisture % 76.01 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035202
Jun 17, 2019
TISSUE
06/17/2019 RG_HE27_SPSA-03-1_20190617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01 0.01

              Barium ug/g 5.7 0.6 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.15 0.04 0.01

              Copper ug/g 3.3 0.5 0.05

              Iron ug/g 100 20 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.1 0.6 0.1

              Mercury ug/g 0.071 0.02 0.005

              Molybdenum ug/g 0.15 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 1 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 2.5 0.4 0.05

              Thallium ug/g 0.026 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 49 7 0.5

   Lab Section 6

              Moisture % 75.81 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035203
Jun 19, 2019
TISSUE
06/19/2019 RG_SEROX_SPSA-02-1_20190619 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.03 0.01 0.01

              Barium ug/g 9.4 0.9 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.22 0.03 0.01

              Copper ug/g 4.0 0.6 0.05

              Iron ug/g 150 20 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.9 0.4 0.1

              Mercury ug/g 0.064 0.02 0.005

              Molybdenum ug/g 0.15 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.4 1 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 5.4 0.5 0.05

              Thallium ug/g 0.025 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 56 6 0.5

   Lab Section 6

              Moisture % 77.97 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035204
Jun 18, 2019
TISSUE
06/18/2019 RG_OTTO_TRSW-01-1_20190618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.03 0.02 0.02

              Barium ug/g 6.3 0.6 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.10 0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 170 20 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 4.1 0.6 0.2

              Mercury ug/g 0.11 0.03 0.01

              Molybdenum ug/g 0.12 0.08 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 4.4 0.4 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.9 0.6 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 76 10 1

   Lab Section 6

              Moisture % 76.86 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.

Page 5 of 38

SRC Group # 2019-8804

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035205
Jun 17, 2019
TISSUE
06/17/2019 RG_EREV_INV-01_20160617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3600 500 50

              Antimony ug/g 0.10 0.04 0.02

              Arsenic ug/g 3.6 0.4 0.02

              Barium ug/g 57 6 0.05

              Beryllium ug/g 0.15 0.03 0.02

              Boron ug/g 7 2 2

              Cadmium ug/g 8.6 0.9 0.02

              Chromium ug/g 7.1 1 0.1

              Cobalt ug/g 5.8 0.6 0.02

              Copper ug/g 30 3 0.1

              Iron ug/g 3200 500 50

              Lead ug/g 1.6 0.2 0.02

              Manganese ug/g 200 20 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.69 0.2 0.05

              Nickel ug/g 5.5 0.8 0.1

              Selenium ug/g 9.8 1 0.02

              Silver ug/g 0.15 0.05 0.02

              Strontium ug/g 29 3 0.1

              Thallium ug/g 0.14 0.04 0.01

              Tin ug/g 0.1 0.1 0.1

              Titanium ug/g 27 4 0.5

              Uranium ug/g 0.30 0.04 0.01

              Vanadium ug/g 13 2 0.2

              Zinc ug/g 270 30 1

   Lab Section 6

              Moisture % 80.51 8 0.02

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035206
Jun 17, 2019
TISSUE
06/17/2019 RG_EREV_INV-02_20160617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2600 400 50

              Antimony ug/g 0.12 0.05 0.02

              Arsenic ug/g 3.6 0.4 0.02

              Barium ug/g 240 20 0.05

              Beryllium ug/g 0.13 0.03 0.02

              Boron ug/g 6 2 2

              Cadmium ug/g 7.5 0.8 0.02

              Chromium ug/g 5.6 0.8 0.1

              Cobalt ug/g 4.8 0.5 0.02

              Copper ug/g 23 2 0.1

              Iron ug/g 2700 400 50

              Lead ug/g 1.6 0.2 0.02

              Manganese ug/g 620 60 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.77 0.2 0.05

              Nickel ug/g 8.0 1 0.1

              Selenium ug/g 13 1 0.02

              Silver ug/g 0.14 0.05 0.02

              Strontium ug/g 29 3 0.1

              Thallium ug/g 0.10 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 21 3 0.5

              Uranium ug/g 0.35 0.05 0.01

              Vanadium ug/g 10 2 0.2

              Zinc ug/g 260 30 1

   Lab Section 6

              Moisture % 86.23 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035207
Jun 17, 2019
TISSUE
06/17/2019 RG_EREV_INV-03_20160617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4100 600 50

              Antimony ug/g 0.11 0.04 0.02

              Arsenic ug/g 4.2 0.6 0.05

              Barium ug/g 63 6 0.5

              Beryllium ug/g 0.17 0.03 0.02

              Boron ug/g 8 5 5

              Cadmium ug/g 10 1 0.02

              Chromium ug/g 7.7 2 0.5

              Cobalt ug/g 5.6 1 0.5

              Copper ug/g 32 5 0.5

              Iron ug/g 3600 500 50

              Lead ug/g 1.9 0.3 0.05

              Manganese ug/g 300 30 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.74 0.2 0.05

              Nickel ug/g 6.4 2 0.5

              Selenium ug/g 9.7 1 0.05

              Silver ug/g 0.16 0.05 0.02

              Strontium ug/g 31 3 0.1

              Thallium ug/g 0.14 0.04 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 30 4 0.5

              Uranium ug/g 0.33 0.08 0.02

              Vanadium ug/g 14 2 0.2

              Zinc ug/g 270 40 5

   Lab Section 6

              Moisture % 82.01 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.

Page 8 of 38

SRC Group # 2019-8804

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035208
Jun 17, 2019
TISSUE
06/17/2019 RG_FOFR2W_INV-01_20190617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 190 30 5

              Antimony ug/g 0.05 0.03 0.02

              Arsenic ug/g 0.95 0.2 0.05

              Barium ug/g 44 7 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 3.3 0.3 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 1.2 0.5 0.5

              Copper ug/g 5.9 1 0.5

              Iron ug/g 970 100 5

              Lead ug/g 0.12 0.08 0.05

              Manganese ug/g 1450 100 0.5

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.51 0.1 0.05

              Nickel ug/g 2.6 0.5 0.5

              Selenium ug/g 2.3 0.3 0.05

              Silver ug/g 0.06 0.03 0.02

              Strontium ug/g 94 9 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.5 0.7 0.5

              Uranium ug/g 0.28 0.07 0.02

              Vanadium ug/g 0.9 0.4 0.2

              Zinc ug/g 55 10 5

   Lab Section 6

              Moisture % 69.23 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035209
Jun 17, 2019
TISSUE
06/17/2019 RG_FOFR2W_INV-02_20190617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 260 40 5

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 0.94 0.2 0.05

              Barium ug/g 32 5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 8.6 0.9 0.02

              Chromium ug/g 0.5 0.5 0.5

              Cobalt ug/g 1.0 0.5 0.5

              Copper ug/g 12 2 0.5

              Iron ug/g 780 80 5

              Lead ug/g 0.16 0.09 0.05

              Manganese ug/g 960 100 0.5

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 1.2 0.2 0.05

              Nickel ug/g 4.7 0.5 0.5

              Selenium ug/g 6.0 0.6 0.05

              Silver ug/g 0.06 0.03 0.02

              Strontium ug/g 7.3 1 0.1

              Thallium ug/g 0.11 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 2.9 1 0.5

              Uranium ug/g 0.46 0.07 0.02

              Vanadium ug/g 1.2 0.5 0.2

              Zinc ug/g 110 20 5

   Lab Section 6

              Moisture % 87.35 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035210
Jun 17, 2019
TISSUE
06/17/2019 RG_FOFR2W_INV-03_20190617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 150 20 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 0.25 0.05 0.05

              Barium ug/g 12 2 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 1.3 0.2 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 11 2 0.5

              Iron ug/g 200 30 5

              Lead ug/g 0.07 0.06 0.05

              Manganese ug/g 290 30 0.5

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.38 0.1 0.05

              Nickel ug/g 1.6 0.5 0.5

              Selenium ug/g 4.3 0.6 0.05

              Silver ug/g 0.05 0.03 0.02

              Strontium ug/g 6.7 1 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 2.3 0.9 0.5

              Uranium ug/g 0.18 0.06 0.02

              Vanadium ug/g 0.7 0.4 0.2

              Zinc ug/g 82 20 5

   Lab Section 6

              Moisture % 88.58 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035211
Jun 18, 2019
TISSUE
06/18/2019 RG_GO13_INV-01_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1000 200 20

              Antimony ug/g 0.04 0.02 0.01

              Arsenic ug/g 1.5 0.2 0.01

              Barium ug/g 80 8 0.02

              Beryllium ug/g 0.03 0.01 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g 0.07 0.01 0.01

              Chromium ug/g 1.4 0.2 0.05

              Cobalt ug/g 0.44 0.07 0.01

              Copper ug/g 22 2 0.05

              Iron ug/g 1100 200 20

              Lead ug/g 0.38 0.06 0.01

              Manganese ug/g 620 60 0.1

              Mercury ug/g 0.012 0.008 0.005

              Molybdenum ug/g 0.34 0.08 0.02

              Nickel ug/g 1.3 0.2 0.05

              Selenium ug/g 21 2 0.1

              Silver ug/g 0.13 0.03 0.01

              Strontium ug/g 147 10 0.05

              Thallium ug/g 0.027 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 10 2 0.2

              Uranium ug/g 0.051 0.01 0.005

              Vanadium ug/g 3.0 0.4 0.1

              Zinc ug/g 80 8 0.5

   Lab Section 6

              Moisture % 81.00 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035212
Jun 18, 2019
TISSUE
06/18/2019 RG_GO13_INV-02_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2000 200 5

              Antimony ug/g 0.25 0.06 0.02

              Arsenic ug/g 2.0 0.3 0.05

              Barium ug/g 110 10 0.5

              Beryllium ug/g 0.08 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.70 0.1 0.02

              Chromium ug/g 2.6 1 0.5

              Cobalt ug/g 1.4 0.5 0.5

              Copper ug/g 57 6 0.5

              Iron ug/g 1900 200 5

              Lead ug/g 0.95 0.2 0.05

              Manganese ug/g 230 20 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.54 0.1 0.05

              Nickel ug/g 3.7 0.5 0.5

              Selenium ug/g 17 2 0.05

              Silver ug/g 0.55 0.08 0.02

              Strontium ug/g 221 20 0.1

              Thallium ug/g 0.19 0.05 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 12 2 0.5

              Uranium ug/g 0.20 0.05 0.02

              Vanadium ug/g 6.2 0.9 0.2

              Zinc ug/g 59 10 5

   Lab Section 6

              Moisture % 82.34 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035213
Jun 18, 2019
TISSUE
06/18/2019 RG_GO13_INV-03_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 670 70 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.62 0.2 0.05

              Barium ug/g 74 7 0.5

              Beryllium ug/g 0.02 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.06 0.02 0.02

              Chromium ug/g 1.1 0.7 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 17 2 0.5

              Iron ug/g 1000 100 5

              Lead ug/g 0.26 0.1 0.05

              Manganese ug/g 540 50 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.89 0.2 0.05

              Nickel ug/g 0.9 0.5 0.5

              Selenium ug/g 13 1 0.05

              Silver ug/g 0.33 0.08 0.02

              Strontium ug/g 163 20 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 6.5 2 0.5

              Uranium ug/g 0.05 0.03 0.02

              Vanadium ug/g 2.0 0.5 0.2

              Zinc ug/g 69 20 5

   Lab Section 6

              Moisture % 75.15 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035214
Jun 19, 2019
TISSUE
06/19/2019 RG_HART_INV-01_20190616 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2800 300 5

              Antimony ug/g 0.05 0.03 0.02

              Arsenic ug/g 1.5 0.2 0.05

              Barium ug/g 84 8 0.5

              Beryllium ug/g 0.11 0.02 0.02

              Boron ug/g 8 5 5

              Cadmium ug/g 0.51 0.08 0.02

              Chromium ug/g 3.8 1 0.5

              Cobalt ug/g 1.5 0.5 0.5

              Copper ug/g 33 5 0.5

              Iron ug/g 2400 200 5

              Lead ug/g 1.3 0.2 0.05

              Manganese ug/g 52 5 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.99 0.2 0.05

              Nickel ug/g 2.5 0.5 0.5

              Selenium ug/g 6.2 0.6 0.05

              Silver ug/g 0.11 0.04 0.02

              Strontium ug/g 125 10 0.1

              Thallium ug/g 0.09 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 15 2 0.5

              Uranium ug/g 0.08 0.04 0.02

              Vanadium ug/g 5.8 0.9 0.2

              Zinc ug/g 89 20 5

   Lab Section 6

              Moisture % 85.23 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035215
Jun 19, 2019
TISSUE
06/19/2019 RG_HART_INV-02_20190616 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 720 70 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.80 0.2 0.05

              Barium ug/g 12 2 0.5

              Beryllium ug/g 0.02 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.36 0.09 0.02

              Chromium ug/g 1.0 0.7 0.5

              Cobalt ug/g 1.6 0.5 0.5

              Copper ug/g 15 2 0.5

              Iron ug/g 1200 100 5

              Lead ug/g 0.30 0.1 0.05

              Manganese ug/g 35 5 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.71 0.2 0.05

              Nickel ug/g 0.7 0.5 0.5

              Selenium ug/g 8.6 0.9 0.05

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 8.4 1 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 7.0 2 0.5

              Uranium ug/g 0.03 0.02 0.02

              Vanadium ug/g 1.5 0.5 0.2

              Zinc ug/g 99 20 5

   Lab Section 6

              Moisture % 82.43 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035216
Jun 19, 2019
TISSUE
06/19/2019 RG_HART_INV-03_20190616 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1900 200 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 2.8 0.3 0.02

              Barium ug/g 246 20 0.05

              Beryllium ug/g 0.06 0.02 0.02

              Boron ug/g 7 2 2

              Cadmium ug/g 0.53 0.08 0.02

              Chromium ug/g 2.6 0.4 0.1

              Cobalt ug/g 0.77 0.1 0.02

              Copper ug/g 50 5 0.1

              Iron ug/g 1300 100 5

              Lead ug/g 0.56 0.08 0.02

              Manganese ug/g 37 4 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 1.2 0.2 0.05

              Nickel ug/g 2.4 0.4 0.1

              Selenium ug/g 4.4 0.4 0.02

              Silver ug/g 0.19 0.06 0.02

              Strontium ug/g 520 80 10

              Thallium ug/g 0.09 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 11 2 0.5

              Uranium ug/g 0.09 0.03 0.01

              Vanadium ug/g 3.9 1 0.2

              Zinc ug/g 76 10 1

   Lab Section 6

              Moisture % 86.52 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035217
Jun 17, 2019
TISSUE
06/17/2019 RG_HE27_INV-01_20160617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1200 200 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 1.6 0.5 0.5

              Barium ug/g 22 5 5

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 4.5 0.4 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 18 9 5

              Iron ug/g 1000 200 50

              Lead ug/g 0.6 0.6 0.5

              Manganese ug/g 78 20 5

              Mercury ug/g <0.02 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 7.6 2 0.5

              Silver ug/g 0.09 0.04 0.02

              Strontium ug/g 11 3 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g 15 7 5

              Uranium ug/g 0.1 0.1 0.1

              Vanadium ug/g 4 2 1

              Zinc ug/g 290 100 50

   Lab Section 6

              Moisture % 88.16 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035218
Jun 17, 2019
TISSUE
06/17/2019 RG_HE27_INV-02_20160617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1400 200 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 2.0 0.5 0.5

              Barium ug/g 33 5 5

              Beryllium ug/g 0.05 0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 5.5 0.6 0.02

              Chromium ug/g <5 5

              Cobalt ug/g 6 5 5

              Copper ug/g 20 10 5

              Iron ug/g 1100 200 50

              Lead ug/g 0.7 0.6 0.5

              Manganese ug/g 100 20 5

              Mercury ug/g 0.03 0.02 0.02

              Molybdenum ug/g 0.8 0.6 0.5

              Nickel ug/g <5 5

              Selenium ug/g 8.9 2 0.5

              Silver ug/g 0.11 0.04 0.02

              Strontium ug/g 60 9 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g 16 7 5

              Uranium ug/g 0.1 0.1 0.1

              Vanadium ug/g 4 2 1

              Zinc ug/g 300 100 50

   Lab Section 6

              Moisture % 89.50 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035219
Jun 17, 2019
TISSUE
06/17/2019 RG_HE27_INV-03_20160617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2200 200 5

              Antimony ug/g 0.09 0.04 0.02

              Arsenic ug/g 2.1 0.3 0.05

              Barium ug/g 40 6 0.5

              Beryllium ug/g 0.09 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 4.8 0.5 0.02

              Chromium ug/g 3.9 1 0.5

              Cobalt ug/g 4.6 0.6 0.5

              Copper ug/g 27 4 0.5

              Iron ug/g 1400 100 5

              Lead ug/g 0.97 0.2 0.05

              Manganese ug/g 100 10 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.72 0.2 0.05

              Nickel ug/g 4.3 0.5 0.5

              Selenium ug/g 8.1 0.8 0.05

              Silver ug/g 0.14 0.05 0.02

              Strontium ug/g 29 3 0.1

              Thallium ug/g 0.08 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 18 3 0.5

              Uranium ug/g 0.13 0.05 0.02

              Vanadium ug/g 7.0 1 0.2

              Zinc ug/g 220 30 5

   Lab Section 6

              Moisture % 84.68 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035220
Jun 18, 2019
TISSUE
06/18/2019 RG_LFSRW_INV-01_20190618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5200 500 50

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 1.3 0.2 0.05

              Barium ug/g 73 7 0.5

              Beryllium ug/g 0.15 0.03 0.02

              Boron ug/g 8 5 5

              Cadmium ug/g 0.84 0.1 0.02

              Chromium ug/g 6.0 2 0.5

              Cobalt ug/g 1.0 0.5 0.5

              Copper ug/g 16 2 0.5

              Iron ug/g 1800 200 5

              Lead ug/g 1.5 0.2 0.05

              Manganese ug/g 37 6 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.36 0.1 0.05

              Nickel ug/g 2.0 0.5 0.5

              Selenium ug/g 4.2 0.6 0.05

              Silver ug/g 0.07 0.04 0.02

              Strontium ug/g 25 2 0.1

              Thallium ug/g 0.10 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 45 7 0.5

              Uranium ug/g 0.09 0.04 0.02

              Vanadium ug/g 11 2 0.2

              Zinc ug/g 110 20 5

   Lab Section 6

              Moisture % 87.80 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035221
Jun 18, 2019
TISSUE
06/18/2019 RG_LFSRW_INV-02_20190618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4400 400 5

              Antimony ug/g 0.05 0.03 0.02

              Arsenic ug/g 1.2 0.2 0.05

              Barium ug/g 73 7 0.5

              Beryllium ug/g 0.13 0.03 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 1.5 0.2 0.02

              Chromium ug/g 5.1 1 0.5

              Cobalt ug/g 0.9 0.5 0.5

              Copper ug/g 21 3 0.5

              Iron ug/g 1500 200 5

              Lead ug/g 1.4 0.2 0.05

              Manganese ug/g 37 6 0.5

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.42 0.1 0.05

              Nickel ug/g 1.9 0.5 0.5

              Selenium ug/g 3.5 0.5 0.05

              Silver ug/g 0.11 0.04 0.02

              Strontium ug/g 43 4 0.1

              Thallium ug/g 0.10 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 39 6 0.5

              Uranium ug/g 0.09 0.04 0.02

              Vanadium ug/g 9.5 1 0.2

              Zinc ug/g 110 20 5

   Lab Section 6

              Moisture % 85.55 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035222
Jun 18, 2019
TISSUE
06/18/2019 RG_LFSRW_INV-03_20190618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3400 500 50

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 1.3 0.2 0.02

              Barium ug/g 58 6 0.05

              Beryllium ug/g 0.11 0.02 0.02

              Boron ug/g 6 2 2

              Cadmium ug/g 0.54 0.08 0.02

              Chromium ug/g 4.3 0.6 0.1

              Cobalt ug/g 1.4 0.2 0.02

              Copper ug/g 18 2 0.1

              Iron ug/g 1500 200 5

              Lead ug/g 1.3 0.2 0.02

              Manganese ug/g 36 4 0.2

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.55 0.1 0.05

              Nickel ug/g 1.7 0.4 0.1

              Selenium ug/g 6.2 0.6 0.02

              Silver ug/g 0.10 0.04 0.02

              Strontium ug/g 46 5 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 28 4 0.5

              Uranium ug/g 0.08 0.03 0.01

              Vanadium ug/g 8.1 1 0.2

              Zinc ug/g 110 10 1

   Lab Section 6

              Moisture % 88.32 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035223
Jun 17, 2019
TISSUE
06/17/2019 RG_LPLML_INV-01_20160617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2100 300 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.7 0.5 0.5

              Barium ug/g 32 5 5

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.45 0.07 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 12 8 5

              Iron ug/g 920 200 50

              Lead ug/g 0.5 0.5 0.5

              Manganese ug/g 110 20 5

              Mercury ug/g <0.02 0.02

              Molybdenum ug/g 0.5 0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 14 2 0.5

              Silver ug/g 0.13 0.05 0.02

              Strontium ug/g 26 4 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g 12 6 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g 5 2 1

              Zinc ug/g 110 70 50

   Lab Section 6

              Moisture % 81.51 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035224
Jun 17, 2019
TISSUE
06/17/2019 RG_LPLML_INV-02_20160617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1700 200 5

              Antimony ug/g 0.11 0.04 0.02

              Arsenic ug/g 0.96 0.2 0.05

              Barium ug/g 73 7 0.5

              Beryllium ug/g 0.08 0.02 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 0.45 0.07 0.02

              Chromium ug/g 3.2 1 0.5

              Cobalt ug/g 1.7 0.5 0.5

              Copper ug/g 11 2 0.5

              Iron ug/g 1100 100 5

              Lead ug/g 0.98 0.2 0.05

              Manganese ug/g 300 30 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.46 0.1 0.05

              Nickel ug/g 4.0 0.5 0.5

              Selenium ug/g 18 2 0.05

              Silver ug/g 0.13 0.05 0.02

              Strontium ug/g 30 3 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 17 2 0.5

              Uranium ug/g 0.23 0.06 0.02

              Vanadium ug/g 7.9 1 0.2

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 88.58 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035225
Jun 17, 2019
TISSUE
06/17/2019 RG_LPLML_INV-03_20160617 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1000 100 5

              Antimony ug/g 0.08 0.04 0.02

              Arsenic ug/g 0.77 0.1 0.02

              Barium ug/g 28 3 0.05

              Beryllium ug/g 0.05 0.02 0.02

              Boron ug/g 6 2 2

              Cadmium ug/g 0.31 0.08 0.02

              Chromium ug/g 1.8 0.4 0.1

              Cobalt ug/g 1.2 0.2 0.02

              Copper ug/g 9.6 1 0.1

              Iron ug/g 640 60 5

              Lead ug/g 0.56 0.08 0.02

              Manganese ug/g 120 10 0.2

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.39 0.1 0.05

              Nickel ug/g 2.5 0.4 0.1

              Selenium ug/g 20 2 0.02

              Silver ug/g 0.12 0.05 0.02

              Strontium ug/g 9.0 1 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 11 2 0.5

              Uranium ug/g 0.10 0.02 0.01

              Vanadium ug/g 4.6 0.7 0.2

              Zinc ug/g 88 10 1

   Lab Section 6

              Moisture % 90.07 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035226
Jun 18, 2019
TISSUE
06/18/2019 RG_MI16_INV-01_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1400 100 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 1.2 0.2 0.02

              Barium ug/g 21 2 0.05

              Beryllium ug/g 0.06 0.02 0.02

              Boron ug/g 3 2 2

              Cadmium ug/g 0.54 0.08 0.02

              Chromium ug/g 2.1 0.3 0.1

              Cobalt ug/g 1.9 0.3 0.02

              Copper ug/g 14 1 0.1

              Iron ug/g 1100 100 5

              Lead ug/g 0.69 0.1 0.02

              Manganese ug/g 10 2 0.2

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.21 0.1 0.05

              Nickel ug/g 1.6 0.4 0.1

              Selenium ug/g 8.2 0.8 0.02

              Silver ug/g 0.10 0.04 0.02

              Strontium ug/g 412 40 0.1

              Thallium ug/g 0.07 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 9.2 2 0.5

              Uranium ug/g 0.08 0.03 0.01

              Vanadium ug/g 3.9 1 0.2

              Zinc ug/g 80 10 1

   Lab Section 6

              Moisture % 75.41 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035227
Jun 18, 2019
TISSUE
06/18/2019 RG_MI16_INV-02_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1100 100 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 1.4 0.2 0.05

              Barium ug/g 27 4 0.5

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.59 0.09 0.02

              Chromium ug/g 1.8 0.9 0.5

              Cobalt ug/g 2.6 0.5 0.5

              Copper ug/g 14 2 0.5

              Iron ug/g 810 80 5

              Lead ug/g 0.45 0.1 0.05

              Manganese ug/g 9.0 2 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.33 0.1 0.05

              Nickel ug/g 1.3 0.5 0.5

              Selenium ug/g 19 2 0.05

              Silver ug/g 0.09 0.04 0.02

              Strontium ug/g 15 2 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 9.3 2 0.5

              Uranium ug/g 0.09 0.04 0.02

              Vanadium ug/g 3.0 0.8 0.2

              Zinc ug/g 140 20 5

   Lab Section 6

              Moisture % 88.41 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.

Page 28 of 38

SRC Group # 2019-8804

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035228
Jun 18, 2019
TISSUE
06/18/2019 RG_MI16_INV-03_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2700 300 5

              Antimony ug/g 0.08 0.04 0.02

              Arsenic ug/g 2.2 0.3 0.05

              Barium ug/g 47 7 0.5

              Beryllium ug/g 0.12 0.03 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 1.1 0.2 0.02

              Chromium ug/g 4.3 1 0.5

              Cobalt ug/g 1.6 0.5 0.5

              Copper ug/g 16 2 0.5

              Iron ug/g 1800 200 5

              Lead ug/g 1.5 0.2 0.05

              Manganese ug/g 29 4 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.41 0.1 0.05

              Nickel ug/g 3.3 0.5 0.5

              Selenium ug/g 6.0 0.6 0.05

              Silver ug/g 0.22 0.06 0.02

              Strontium ug/g 92 9 0.1

              Thallium ug/g 0.16 0.04 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 18 3 0.5

              Uranium ug/g 0.15 0.05 0.02

              Vanadium ug/g 7.6 1 0.2

              Zinc ug/g 82 20 5

   Lab Section 6

              Moisture % 87.34 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035229
Jun 18, 2019
TISSUE
06/18/2019 RG_MIWW_INV-01_20190618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2000 300 50

              Antimony ug/g 0.10 0.04 0.02

              Arsenic ug/g 2.2 0.2 0.02

              Barium ug/g 183 20 0.05

              Beryllium ug/g 0.08 0.02 0.02

              Boron ug/g 4 2 2

              Cadmium ug/g 2.0 0.2 0.02

              Chromium ug/g 3.3 0.5 0.1

              Cobalt ug/g 2.9 0.3 0.02

              Copper ug/g 30 3 0.1

              Iron ug/g 1100 100 5

              Lead ug/g 0.82 0.1 0.02

              Manganese ug/g 27 3 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.33 0.1 0.05

              Nickel ug/g 2.3 0.3 0.1

              Selenium ug/g 13 1 0.02

              Silver ug/g 0.18 0.06 0.02

              Strontium ug/g 166 20 0.1

              Thallium ug/g 0.08 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 17 2 0.5

              Uranium ug/g 0.11 0.03 0.01

              Vanadium ug/g 7.1 1 0.2

              Zinc ug/g 150 20 1

   Lab Section 6

              Moisture % 81.16 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035230
Jun 18, 2019
TISSUE
06/18/2019 RG_MIWW_INV-02_20190618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1200 100 5

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 1.8 0.3 0.02

              Barium ug/g 250 20 0.05

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g 2 2 2

              Cadmium ug/g 0.81 0.1 0.02

              Chromium ug/g 2.0 0.3 0.1

              Cobalt ug/g 0.82 0.1 0.02

              Copper ug/g 33 3 0.1

              Iron ug/g 660 70 5

              Lead ug/g 0.49 0.07 0.02

              Manganese ug/g 54 5 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.48 0.1 0.05

              Nickel ug/g 1.7 0.4 0.1

              Selenium ug/g 14 1 0.02

              Silver ug/g 0.24 0.06 0.02

              Strontium ug/g 246 20 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 9.9 2 0.5

              Uranium ug/g 0.09 0.03 0.01

              Vanadium ug/g 4.0 0.6 0.2

              Zinc ug/g 110 10 1

   Lab Section 6

              Moisture % 85.43 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035231
Jun 18, 2019
TISSUE
06/18/2019 RG_MIWW_INV-03_20190618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1200 100 5

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 2.2 0.2 0.02

              Barium ug/g 261 30 0.05

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g 3 2 2

              Cadmium ug/g 1.3 0.2 0.02

              Chromium ug/g 1.9 0.5 0.1

              Cobalt ug/g 1.8 0.3 0.02

              Copper ug/g 35 4 0.1

              Iron ug/g 650 60 5

              Lead ug/g 0.45 0.07 0.02

              Manganese ug/g 11 2 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.32 0.1 0.05

              Nickel ug/g 1.3 0.3 0.1

              Selenium ug/g 13 1 0.02

              Silver ug/g 0.22 0.06 0.02

              Strontium ug/g 266 30 0.1

              Thallium ug/g 0.07 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 10 2 0.5

              Uranium ug/g 0.08 0.03 0.01

              Vanadium ug/g 4.2 0.6 0.2

              Zinc ug/g 120 10 1

   Lab Section 6

              Moisture % 82.07 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035232
Jun 18, 2019
TISSUE
06/18/2019 RG_OTTO_INV-01_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 150 20 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 1.7 0.2 0.05

              Barium ug/g 15 2 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.14 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.5 0.5 0.5

              Copper ug/g 19 3 0.5

              Iron ug/g 600 60 5

              Lead ug/g 0.08 0.06 0.05

              Manganese ug/g 66 7 0.5

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.26 0.1 0.05

              Nickel ug/g 1.2 0.5 0.5

              Selenium ug/g 6.9 0.7 0.05

              Silver ug/g 0.15 0.05 0.02

              Strontium ug/g 7.8 1 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.3 0.6 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g 0.5 0.3 0.2

              Zinc ug/g 78 20 5

   Lab Section 6

              Moisture % 79.94 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035233
Jun 18, 2019
TISSUE
06/18/2019 RG_OTTO_INV-02_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 270 40 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 1.0 0.2 0.05

              Barium ug/g 30 4 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.16 0.02 0.02

              Chromium ug/g 0.7 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 11 2 0.5

              Iron ug/g 680 70 5

              Lead ug/g 0.11 0.07 0.05

              Manganese ug/g 130 10 0.5

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.58 0.1 0.05

              Nickel ug/g 0.7 0.5 0.5

              Selenium ug/g 4.7 0.7 0.05

              Silver ug/g 0.18 0.06 0.02

              Strontium ug/g 8.7 1 0.1

              Thallium ug/g 0.13 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 2.6 0.9 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g 0.8 0.4 0.2

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 83.69 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035234
Jun 18, 2019
TISSUE
06/18/2019 RG_OTTO_INV-03_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 520 50 5

              Antimony ug/g 0.05 0.03 0.02

              Arsenic ug/g 6.1 0.6 0.02

              Barium ug/g 181 20 0.05

              Beryllium ug/g 0.02 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.66 0.1 0.02

              Chromium ug/g 0.8 0.3 0.1

              Cobalt ug/g 1.4 0.2 0.02

              Copper ug/g 68 7 0.1

              Iron ug/g 1500 200 50

              Lead ug/g 0.31 0.08 0.02

              Manganese ug/g 550 60 0.2

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.58 0.1 0.05

              Nickel ug/g 3.6 0.5 0.1

              Selenium ug/g 3.0 0.3 0.02

              Silver ug/g 0.88 0.1 0.02

              Strontium ug/g 240 40 10

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.3 1 0.5

              Uranium ug/g 0.04 0.02 0.01

              Vanadium ug/g 1.6 0.5 0.2

              Zinc ug/g 54 8 1

   Lab Section 6

              Moisture % 82.14 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035235
Jun 18, 2019
TISSUE
06/18/2019 RG_SEROX_INV-01_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3800 600 50

              Antimony ug/g 0.12 0.05 0.02

              Arsenic ug/g 2.8 0.3 0.02

              Barium ug/g 64 6 0.05

              Beryllium ug/g 0.16 0.03 0.02

              Boron ug/g 9 2 2

              Cadmium ug/g 2.3 0.2 0.02

              Chromium ug/g 7.5 1 0.1

              Cobalt ug/g 3.8 0.4 0.02

              Copper ug/g 38 4 0.1

              Iron ug/g 2800 400 50

              Lead ug/g 2.0 0.2 0.02

              Manganese ug/g 140 10 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.85 0.2 0.05

              Nickel ug/g 6.9 1 0.1

              Selenium ug/g 13 1 0.02

              Silver ug/g 0.15 0.05 0.02

              Strontium ug/g 48 5 0.1

              Thallium ug/g 0.12 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 22 3 0.5

              Uranium ug/g 0.26 0.04 0.01

              Vanadium ug/g 13 2 0.2

              Zinc ug/g 160 20 1

   Lab Section 6

              Moisture % 86.72 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035236
Jun 18, 2019
TISSUE
06/18/2019 RG_SEROX_INV-02_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2700 400 50

              Antimony ug/g 0.09 0.04 0.02

              Arsenic ug/g 3.2 0.3 0.02

              Barium ug/g 101 10 0.05

              Beryllium ug/g 0.12 0.03 0.02

              Boron ug/g 6 2 2

              Cadmium ug/g 2.4 0.2 0.02

              Chromium ug/g 5.5 0.8 0.1

              Cobalt ug/g 2.8 0.3 0.02

              Copper ug/g 32 3 0.1

              Iron ug/g 2100 300 50

              Lead ug/g 1.3 0.2 0.02

              Manganese ug/g 110 10 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.66 0.2 0.05

              Nickel ug/g 4.0 0.6 0.1

              Selenium ug/g 10 1 0.02

              Silver ug/g 0.23 0.06 0.02

              Strontium ug/g 110 10 0.1

              Thallium ug/g 0.11 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 17 2 0.5

              Uranium ug/g 0.22 0.03 0.01

              Vanadium ug/g 9.1 1 0.2

              Zinc ug/g 160 20 1

   Lab Section 6

              Moisture % 85.88 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035237
Jun 18, 2019
TISSUE
06/18/2019 RG_SEROX_INV-03_20160618 

Client PO #:      616225
Date Received:  Jun 26, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1400 100 5

              Antimony ug/g 0.07 0.04 0.02

              Arsenic ug/g 3.0 0.3 0.02

              Barium ug/g 120 10 0.05

              Beryllium ug/g 0.07 0.02 0.02

              Boron ug/g 3 2 2

              Cadmium ug/g 0.92 0.1 0.02

              Chromium ug/g 3.5 0.5 0.1

              Cobalt ug/g 1.2 0.2 0.02

              Copper ug/g 27 3 0.1

              Iron ug/g 1800 200 5

              Lead ug/g 0.86 0.1 0.02

              Manganese ug/g 110 10 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.70 0.2 0.05

              Nickel ug/g 3.6 0.5 0.1

              Selenium ug/g 12 1 0.02

              Silver ug/g 0.19 0.06 0.02

              Strontium ug/g 179 20 0.1

              Thallium ug/g 0.10 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 8.7 2 0.5

              Uranium ug/g 0.19 0.05 0.01

              Vanadium ug/g 5.3 0.8 0.2

              Zinc ug/g 86 10 1

   Lab Section 6

              Moisture % 80.94 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 10.2��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Date Samples Received: Jun-27-2019 Client P.O.: 616225

Mar 06, 2020

SRC Group # 2019-8855Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035312
Jun 14, 2019
TISSUE
06/14/2019 RG_FOFR2W_RWBL-02-1_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 1.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01

              Copper ug/g 2.6 0.05

              Iron ug/g 110 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.5 0.1

              Mercury ug/g 0.026 0.005

              Molybdenum ug/g 0.14 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.7 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.2 0.05

              Thallium ug/g 0.012 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 47 0.5

   Lab Section 6

              Moisture % 89.20 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035313
Jun 08, 2019
TISSUE
06/08/2019 RG_ERIMF_RWBL-01-1_20190608 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.01 0.01

              Barium ug/g 3.4 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01

              Copper ug/g 2.6 0.05

              Iron ug/g 150 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.4 0.1

              Mercury ug/g 0.028 0.005

              Molybdenum ug/g 0.09 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 6.1 0.05

              Thallium ug/g 0.037 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 82 0.5

   Lab Section 6

              Moisture % 84.13 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035314
Jun 09, 2019
TISSUE
06/09/2019 RG_ERIMNF_RWBL-01-1_20190609 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01

              Barium ug/g 2.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01

              Copper ug/g 2.4 0.05

              Iron ug/g 120 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 3.9 0.1

              Mercury ug/g 0.081 0.005

              Molybdenum ug/g 0.12 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.4 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 20 0.05

              Thallium ug/g 0.012 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 60 0.5

   Lab Section 6

              Moisture % 83.48 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035315
Jun 07, 2019
TISSUE
06/07/2019 RG_EROL_RWBL-01-1_20190607 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01

              Barium ug/g 6.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01

              Copper ug/g 2.7 0.05

              Iron ug/g 170 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.4 0.1

              Mercury ug/g 0.056 0.005

              Molybdenum ug/g 0.26 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 7.4 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.8 0.05

              Thallium ug/g 0.016 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 55 0.5

   Lab Section 6

              Moisture % 86.18 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035316
Jun 07, 2019
TISSUE
06/07/2019 RG_EROU_RWBL-01-1_20190607 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01

              Barium ug/g 8.0 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01

              Copper ug/g 3.1 0.05

              Iron ug/g 160 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 8.6 0.1

              Mercury ug/g 0.064 0.005

              Molybdenum ug/g 0.14 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.8 0.05

              Thallium ug/g 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 66 0.5

   Lab Section 6

              Moisture % 88.76 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035317
Jun 11, 2019
TISSUE
06/11/2019 RG_EROU_RWBL-02-1_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.03 0.01

              Barium ug/g 3.9 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01

              Copper ug/g 2.5 0.05

              Iron ug/g 120 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.4 0.1

              Mercury ug/g 0.12 0.005

              Molybdenum ug/g 0.20 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.1 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.8 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 50 0.5

   Lab Section 6

              Moisture % 88.29 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035318
Jun 11, 2019
TISSUE
06/11/2019 RG_ERUP_RWBL-01-1_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01

              Barium ug/g 2.9 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01

              Copper ug/g 1.7 0.05

              Iron ug/g 94 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.7 0.1

              Mercury ug/g 0.045 0.005

              Molybdenum ug/g 0.14 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.0 0.05

              Thallium ug/g 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 58 0.5

   Lab Section 6

              Moisture % 84.93 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035319
Jun 09, 2019
TISSUE
06/09/2019 RG_ERW_RWBL-01-1_20190609 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.05 0.02

              Barium ug/g 4.1 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.06 0.02

              Copper ug/g 3.0 0.1

              Iron ug/g 160 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 5.8 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.18 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 8.9 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 6.0 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 80 1

   Lab Section 6

              Moisture % 77.87 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035320
Jun 07, 2019
TISSUE
06/07/2019 RG_ERWSF_RWBL-01-1_20190607 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.03 0.01

              Barium ug/g 2.5 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01

              Copper ug/g 2.6 0.05

              Iron ug/g 98 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.4 0.1

              Mercury ug/g 0.023 0.005

              Molybdenum ug/g 0.09 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.7 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.5 0.05

              Thallium ug/g 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 51 0.5

   Lab Section 6

              Moisture % 83.13 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035321
Jun 08, 2019
TISSUE
06/08/2019 RG_FO15_RWBL-01-1_20190608 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01

              Barium ug/g 2.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01

              Copper ug/g 2.3 0.05

              Iron ug/g 140 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.6 0.1

              Mercury ug/g 0.036 0.005

              Molybdenum ug/g 0.11 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.7 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.8 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 68 0.5

   Lab Section 6

              Moisture % 83.16 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035322
Jun 10, 2019
TISSUE
06/10/2019 RG_G013_RWBL-01-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 2.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01

              Copper ug/g 2.3 0.05

              Iron ug/g 88 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.9 0.1

              Mercury ug/g 0.018 0.005

              Molybdenum ug/g 0.13 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.5 0.05

              Thallium ug/g 0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 40 0.5

   Lab Section 6

              Moisture % 90.59 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035323
Jun 10, 2019
TISSUE
06/10/2019 RG_G013_RWBL-02-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 1.4 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01

              Copper ug/g 3.0 0.05

              Iron ug/g 100 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.7 0.1

              Mercury ug/g 0.023 0.005

              Molybdenum ug/g 0.14 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11.1 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.6 0.05

              Thallium ug/g 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 48 0.5

   Lab Section 6

              Moisture % 85.32 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035324
Jun 10, 2019
TISSUE
06/10/2019 RG_G013_RWBL-03-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 1.6 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.07 0.05

              Cobalt ug/g 0.12 0.01

              Copper ug/g 2.1 0.05

              Iron ug/g 86 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.4 0.1

              Mercury ug/g 0.024 0.005

              Molybdenum ug/g 0.10 0.02

              Nickel ug/g 0.05 0.05

              Selenium ug/g 18.0 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.8 0.05

              Thallium ug/g 0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 34 0.5

   Lab Section 6

              Moisture % 86.38 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035325
Jun 07, 2019
TISSUE
06/07/2019 RG_GLMS_RWBL-01-1_20190607 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01

              Barium ug/g 8.9 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01

              Copper ug/g 1.8 0.05

              Iron ug/g 120 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.9 0.1

              Mercury ug/g 0.028 0.005

              Molybdenum ug/g 0.13 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.7 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 64 0.5

   Lab Section 6

              Moisture % 83.02 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035326
Jun 07, 2019
TISSUE
06/07/2019 RG_GRLK_RWBL-01-1_20190607 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 2.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01

              Copper ug/g 2.7 0.05

              Iron ug/g 140 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.8 0.1

              Mercury ug/g 0.056 0.005

              Molybdenum ug/g 0.10 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.1 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 56 0.5

   Lab Section 6

              Moisture % 83.29 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035327
Jun 13, 2019
TISSUE
06/13/2019 RG_HE27_RWBL-01-1_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01

              Barium ug/g 4.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01

              Copper ug/g 1.8 0.05

              Iron ug/g 140 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 6.9 0.1

              Mercury ug/g 0.041 0.005

              Molybdenum ug/g 0.27 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.3 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.4 0.05

              Thallium ug/g 0.020 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 59 0.5

   Lab Section 6

              Moisture % 81.71 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035328
Jun 10, 2019
TISSUE
06/10/2019 RG_LFSRW_RWBL-01-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 7.0 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01

              Copper ug/g 2.9 0.05

              Iron ug/g 160 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.5 0.1

              Mercury ug/g 0.078 0.005

              Molybdenum ug/g 0.16 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.8 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 17 0.05

              Thallium ug/g 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 64 0.5

   Lab Section 6

              Moisture % 82.86 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035329
Jun 13, 2019
TISSUE
06/13/2019 RG_LPLML_RWBL-01-1_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 4.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01

              Copper ug/g 2.6 0.05

              Iron ug/g 180 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 5.3 0.1

              Mercury ug/g 0.016 0.005

              Molybdenum ug/g 0.14 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.9 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.5 0.05

              Thallium ug/g 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 58 0.5

   Lab Section 6

              Moisture % 85.83 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Revised sample description as per clients request.  10/03/19 TG

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035330
Jun 07, 2019
TISSUE
06/07/2019 RG_MI16_RWBL-01-1_20190607 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.01 0.01

              Barium ug/g 1.5 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01

              Copper ug/g 1.8 0.05

              Iron ug/g 170 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.3 0.1

              Mercury ug/g 0.050 0.005

              Molybdenum ug/g 0.17 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.0 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.5 0.05

              Thallium ug/g 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 68 0.5

   Lab Section 6

              Moisture % 87.08 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035331
Jun 10, 2019
TISSUE
06/10/2019 RG_MI16_RWBL-02-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 8.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01

              Copper ug/g 1.5 0.05

              Iron ug/g 200 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 3.1 0.1

              Mercury ug/g 0.044 0.005

              Molybdenum ug/g 0.14 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.4 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.8 0.05

              Thallium ug/g 0.011 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 78 0.5

   Lab Section 6

              Moisture % 84.29 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035332
Jun 10, 2019
TISSUE
06/10/2019 RG_MIWW_RWBL-01-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.01 0.01

              Barium ug/g 2.0 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01

              Copper ug/g 2.1 0.05

              Iron ug/g 150 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.6 0.1

              Mercury ug/g 0.037 0.005

              Molybdenum ug/g 0.13 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.8 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.7 0.05

              Thallium ug/g 0.012 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 64 0.5

   Lab Section 6

              Moisture % 84.24 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035333
Jun 10, 2019
TISSUE
06/10/2019 RG_OTTO_RWBL-01-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.01 0.01

              Barium ug/g 3.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01

              Copper ug/g 2.4 0.05

              Iron ug/g 140 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.4 0.1

              Mercury ug/g 0.008 0.005

              Molybdenum ug/g 0.19 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.9 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 8.9 0.05

              Thallium ug/g 0.024 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 67 0.5

   Lab Section 6

              Moisture % 83.16 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035334
Jun 10, 2019
TISSUE
06/10/2019 RG_OTTO_RWBL-02-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g <0.01 0.01

              Barium ug/g 6.0 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01

              Copper ug/g 2.8 0.05

              Iron ug/g 130 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.8 0.1

              Mercury ug/g 0.010 0.005

              Molybdenum ug/g 0.18 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.6 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.0 0.05

              Thallium ug/g 0.014 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 58 0.5

   Lab Section 6

              Moisture % 83.39 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035335
Jun 10, 2019
TISSUE
06/10/2019 RG_OTTO_RWBL-03-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.01 0.01

              Barium ug/g 4.0 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01

              Copper ug/g 2.4 0.05

              Iron ug/g 120 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.4 0.1

              Mercury ug/g 0.009 0.005

              Molybdenum ug/g 0.21 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.6 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.6 0.05

              Thallium ug/g 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 54 0.5

   Lab Section 6

              Moisture % 87.56 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035336
Jun 08, 2019
TISSUE
06/08/2019 RG_WPEF_RWBL-01-1_20190608 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.01 0.01

              Barium ug/g 1.9 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01

              Copper ug/g 1.5 0.05

              Iron ug/g 140 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.4 0.1

              Mercury ug/g 0.030 0.005

              Molybdenum ug/g 0.09 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.1 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.4 0.05

              Thallium ug/g 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 60 0.5

   Lab Section 6

              Moisture % 82.75 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035337
Jun 08, 2019
TISSUE
06/08/2019 RG_WWER_RWBL-01-1_20190608 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.02 0.02

              Barium ug/g 7.1 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.02 0.02

              Copper ug/g 2.8 0.1

              Iron ug/g 93 5

              Lead ug/g 0.12 0.02

              Manganese ug/g 2.2 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.17 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 5.6 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.7 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 39 1

   Lab Section 6

              Moisture % 87.15 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035338
Jun 13, 2019
TISSUE
06/13/2019 RG_HE27_SPSA-01-1_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.01 0.01

              Barium ug/g 4.0 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.09 0.01

              Copper ug/g 3.4 0.05

              Iron ug/g 100 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.2 0.1

              Mercury ug/g 0.15 0.005

              Molybdenum ug/g 0.14 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.4 0.01

              Silver ug/g 0.02 0.01

              Strontium ug/g 1.8 0.05

              Thallium ug/g 0.027 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 52 0.5

   Lab Section 6

              Moisture % 72.03 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035339
Jun 14, 2019
TISSUE
06/14/2019 RG_HART_SPSA-01-1_20190614 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01

              Barium ug/g 9.0 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.08 0.01

              Copper ug/g 3.4 0.05

              Iron ug/g 110 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.9 0.1

              Mercury ug/g 0.11 0.005

              Molybdenum ug/g 0.17 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.9 0.01

              Silver ug/g 0.01 0.01

              Strontium ug/g 7.0 0.05

              Thallium ug/g 0.025 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 50 0.5

   Lab Section 6

              Moisture % 72.14 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035340
Jun 15, 2019
TISSUE
06/15/2019 RG_EREV_SPSA-01-1_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.03 0.01

              Barium ug/g 4.6 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.15 0.01

              Copper ug/g 3.7 0.05

              Iron ug/g 94 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.4 0.1

              Mercury ug/g 0.096 0.005

              Molybdenum ug/g 0.14 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 5.0 0.05

              Thallium ug/g 0.023 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 46 0.5

   Lab Section 6

              Moisture % 71.79 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 30 of 82

SRC Group # 2019-8855

Minnow Environmental Inc.

Mar 06, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035341
Jun 14, 2019
TISSUE
06/14/2019 RG_HART_SPSA-02-1_20190614 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01

              Barium ug/g 5.5 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.10 0.01

              Copper ug/g 3.2 0.05

              Iron ug/g 96 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.5 0.1

              Mercury ug/g 0.20 0.005

              Molybdenum ug/g 0.22 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.4 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.8 0.05

              Thallium ug/g 0.020 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 41 0.5

   Lab Section 6

              Moisture % 77.56 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035342
Jun 11, 2019
TISSUE
06/11/2019 RG_SEROX_SPSA-01-1_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01

              Barium ug/g 6.6 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.07 0.01

              Copper ug/g 3.3 0.05

              Iron ug/g 78 2

              Lead ug/g 0.02 0.01

              Manganese ug/g 1.3 0.1

              Mercury ug/g 0.16 0.005

              Molybdenum ug/g 0.09 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.8 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.3 0.05

              Thallium ug/g 0.021 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 42 0.5

   Lab Section 6

              Moisture % 77.13 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035343
Jun 08, 2019
TISSUE
06/08/2019 RG_FRSCW_SPSA-01-1_20190608 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.02 0.01

              Barium ug/g 4.0 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.14 0.01

              Copper ug/g 3.1 0.05

              Iron ug/g 74 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.3 0.1

              Mercury ug/g 0.28 0.005

              Molybdenum ug/g 0.14 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.3 0.1

              Silver ug/g 0.01 0.01

              Strontium ug/g 1.5 0.05

              Thallium ug/g 0.012 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 45 0.5

   Lab Section 6

              Moisture % 76.94 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035344
Jun 08, 2019
TISSUE
06/08/2019 RG_EROL_SPSA-01-1_20190608 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.01 0.01

              Barium ug/g 2.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.09 0.01

              Copper ug/g 2.6 0.05

              Iron ug/g 110 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.9 0.1

              Mercury ug/g 0.43 0.005

              Molybdenum ug/g 0.09 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 13 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.0 0.05

              Thallium ug/g 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 41 0.5

   Lab Section 6

              Moisture % 73.76 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035345
Jun 10, 2019
TISSUE
06/10/2019 RG_MI16_SPSA-01-1_20190610 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.03 0.01

              Barium ug/g 4.9 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.10 0.01

              Copper ug/g 3.3 0.05

              Iron ug/g 110 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.3 0.1

              Mercury ug/g 0.17 0.005

              Molybdenum ug/g 0.11 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.9 0.01

              Silver ug/g 0.02 0.01

              Strontium ug/g 5.1 0.05

              Thallium ug/g 0.023 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 54 0.5

   Lab Section 6

              Moisture % 73.77 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035346
Jun 16, 2019
TISSUE
06/16/2019 RG_ERSCIM_SPSA-01-1_20190616 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.03 0.01

              Barium ug/g 5.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.20 0.01

              Copper ug/g 3.5 0.05

              Iron ug/g 110 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.5 0.1

              Mercury ug/g 0.25 0.005

              Molybdenum ug/g 0.13 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.5 0.05

              Thallium ug/g 0.039 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 52 0.5

   Lab Section 6

              Moisture % 73.84 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035347
Jun 16, 2019
TISSUE
06/16/2019 RG_ERSCIM_SPSA-01-2_20190616 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.03 0.01

              Barium ug/g 2.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.15 0.01

              Copper ug/g 3.6 0.05

              Iron ug/g 100 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.9 0.1

              Mercury ug/g 0.45 0.005

              Molybdenum ug/g 0.12 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.4 0.05

              Thallium ug/g 0.043 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 41 0.5

   Lab Section 6

              Moisture % 76.70 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035348
Jun 16, 2019
TISSUE
06/16/2019 RG_ERSCIM_SPSA-02-1_20190616 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.04 0.01

              Barium ug/g 7.0 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.46 0.01

              Copper ug/g 3.0 0.05

              Iron ug/g 110 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.5 0.1

              Mercury ug/g 0.12 0.005

              Molybdenum ug/g 0.09 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.4 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.6 0.05

              Thallium ug/g 0.018 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 49 0.5

   Lab Section 6

              Moisture % 72.84 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035349
Jun 11, 2019
TISSUE
06/11/2019 RG_EROU_TRSW-01-1_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.02 0.02

              Barium ug/g 4.0 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.04 0.02

              Copper ug/g 2.4 0.1

              Iron ug/g 84 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.6 0.2

              Mercury ug/g 0.15 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 2.9 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 57 1

   Lab Section 6

              Moisture % 83.46 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035350
Jun 11, 2019
TISSUE
06/11/2019 RG_ERIMF_INV-01_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 190 5

              Antimony ug/g 0.02 0.02

              Arsenic ug/g 0.98 0.02

              Barium ug/g 57 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.06 0.02

              Chromium ug/g 0.4 0.1

              Cobalt ug/g 0.47 0.02

              Copper ug/g 15 0.1

              Iron ug/g 430 5

              Lead ug/g 0.10 0.02

              Manganese ug/g 260 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 1.0 0.05

              Nickel ug/g 1.3 0.1

              Selenium ug/g 5.6 0.02

              Silver ug/g 0.10 0.02

              Strontium ug/g 9.8 0.1

              Thallium ug/g 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 1.5 0.5

              Uranium ug/g 0.05 0.01

              Vanadium ug/g 0.7 0.2

              Zinc ug/g 190 1

   Lab Section 6

              Moisture % 90.42 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035351
Jun 11, 2019
TISSUE
06/11/2019 RG_ERIMF_INV-02_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 230 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 2.0 0.5

              Barium ug/g 37 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.17 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 14 5

              Iron ug/g 2600 50

              Lead ug/g <0.5 0.5

              Manganese ug/g 490 5

              Mercury ug/g 0.06 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 3.4 0.5

              Silver ug/g 0.14 0.02

              Strontium ug/g 9 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g 1 1

              Zinc ug/g 110 50

   Lab Section 6

              Moisture % 88.01 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035352
Jun 11, 2019
TISSUE
06/11/2019 RG_ERIMF_INV-03_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 460 5

              Antimony ug/g 0.06 0.02

              Arsenic ug/g 4.2 0.05

              Barium ug/g 120 0.5

              Beryllium ug/g 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.22 0.02

              Chromium ug/g 0.9 0.5

              Cobalt ug/g 3.2 0.5

              Copper ug/g 13 0.5

              Iron ug/g 4200 5

              Lead ug/g 0.35 0.05

              Manganese ug/g 1790 0.5

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.57 0.05

              Nickel ug/g 2.6 0.5

              Selenium ug/g 2.2 0.05

              Silver ug/g 0.09 0.02

              Strontium ug/g 85 0.1

              Thallium ug/g 0.04 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 3.4 0.5

              Uranium ug/g 0.09 0.02

              Vanadium ug/g 2.4 0.2

              Zinc ug/g 61 5

   Lab Section 6

              Moisture % 77.02 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035353
Jun 11, 2019
TISSUE
06/11/2019 RG_ERIMNF_INV-01_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 460 5

              Antimony ug/g 0.13 0.02

              Arsenic ug/g 0.98 0.05

              Barium ug/g 7.9 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.05 0.02

              Chromium ug/g 0.8 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 7.2 0.5

              Iron ug/g 620 5

              Lead ug/g 0.24 0.05

              Manganese ug/g 48 0.5

              Mercury ug/g 0.06 0.01

              Molybdenum ug/g 0.38 0.05

              Nickel ug/g 0.6 0.5

              Selenium ug/g 6.3 0.05

              Silver ug/g 0.04 0.02

              Strontium ug/g 40 0.1

              Thallium ug/g 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 4.6 0.5

              Uranium ug/g 0.04 0.02

              Vanadium ug/g 1.4 0.2

              Zinc ug/g 77 5

   Lab Section 6

              Moisture % 86.15 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035354
Jun 11, 2019
TISSUE
06/11/2019 RG_ERIMNF_INV-02_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 410 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.92 0.05

              Barium ug/g 8.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.04 0.02

              Chromium ug/g 0.9 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 6.5 0.5

              Iron ug/g 520 5

              Lead ug/g 0.16 0.05

              Manganese ug/g 32 0.5

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 0.26 0.05

              Nickel ug/g 0.5 0.5

              Selenium ug/g 5.7 0.05

              Silver ug/g 0.04 0.02

              Strontium ug/g 63 0.1

              Thallium ug/g 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 3.9 0.5

              Uranium ug/g 0.03 0.02

              Vanadium ug/g 1.4 0.2

              Zinc ug/g 71 5

   Lab Section 6

              Moisture % 79.48 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035355
Jun 11, 2019
TISSUE
06/11/2019 RG_ERIMNF_INV-03_20190611 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 720 5

              Antimony ug/g 0.03 0.02

              Arsenic ug/g 3.4 0.02

              Barium ug/g 97 0.05

              Beryllium ug/g 0.03 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.13 0.02

              Chromium ug/g 1.1 0.1

              Cobalt ug/g 0.52 0.02

              Copper ug/g 39 0.1

              Iron ug/g 830 5

              Lead ug/g 0.33 0.02

              Manganese ug/g 110 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.65 0.05

              Nickel ug/g 1.3 0.1

              Selenium ug/g 5.0 0.02

              Silver ug/g 0.25 0.02

              Strontium ug/g 858 0.1

              Thallium ug/g 0.04 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 7.1 0.5

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 2.1 0.2

              Zinc ug/g 88 1

   Lab Section 6

              Moisture % 83.70 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035356
Jun 15, 2019
TISSUE
06/15/2019 RG_EROL_INV-01_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 380 5

              Antimony ug/g 0.03 0.02

              Arsenic ug/g 2.8 0.02

              Barium ug/g 248 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.53 0.02

              Chromium ug/g 0.9 0.1

              Cobalt ug/g 0.56 0.02

              Copper ug/g 38 0.1

              Iron ug/g 320 5

              Lead ug/g 0.16 0.02

              Manganese ug/g 150 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.24 0.05

              Nickel ug/g 0.9 0.1

              Selenium ug/g 11 0.02

              Silver ug/g 0.29 0.02

              Strontium ug/g 139 0.1

              Thallium ug/g 0.05 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 4.1 0.5

              Uranium ug/g 0.05 0.01

              Vanadium ug/g 1.2 0.2

              Zinc ug/g 72 1

   Lab Section 6

              Moisture % 83.67 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035357
Jun 15, 2019
TISSUE
06/15/2019 RG_EROL_INV-02_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 570 5

              Antimony ug/g 0.02 0.02

              Arsenic ug/g 2.1 0.02

              Barium ug/g 157 0.05

              Beryllium ug/g 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.50 0.02

              Chromium ug/g 1.2 0.1

              Cobalt ug/g 0.39 0.02

              Copper ug/g 29 0.1

              Iron ug/g 330 5

              Lead ug/g 0.23 0.02

              Manganese ug/g 29 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.21 0.05

              Nickel ug/g 0.8 0.1

              Selenium ug/g 8.8 0.02

              Silver ug/g 0.27 0.02

              Strontium ug/g 106 0.1

              Thallium ug/g 0.05 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 6.0 0.5

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 1.9 0.2

              Zinc ug/g 58 1

   Lab Section 6

              Moisture % 80.21 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035358
Jun 15, 2019
TISSUE
06/15/2019 RG_EROL_INV-03_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 630 5

              Antimony ug/g 0.02 0.02

              Arsenic ug/g 1.8 0.05

              Barium ug/g 100 0.5

              Beryllium ug/g 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.89 0.02

              Chromium ug/g 1.4 0.5

              Cobalt ug/g 0.6 0.5

              Copper ug/g 29 0.5

              Iron ug/g 360 5

              Lead ug/g 0.23 0.05

              Manganese ug/g 28 0.5

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.34 0.05

              Nickel ug/g 0.8 0.5

              Selenium ug/g 13 0.05

              Silver ug/g 0.28 0.02

              Strontium ug/g 66 0.1

              Thallium ug/g 0.04 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 5.8 0.5

              Uranium ug/g 0.04 0.02

              Vanadium ug/g 2.0 0.2

              Zinc ug/g 89 5

   Lab Section 6

              Moisture % 81.80 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035359
Jun 15, 2019
TISSUE
06/15/2019 RG_EROU_INV-01_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 2100 50

              Antimony ug/g 0.09 0.02

              Arsenic ug/g 2.3 0.02

              Barium ug/g 35 0.05

              Beryllium ug/g 0.07 0.02

              Boron ug/g 4 2

              Cadmium ug/g 0.23 0.02

              Chromium ug/g 4.0 0.1

              Cobalt ug/g 0.86 0.02

              Copper ug/g 15 0.1

              Iron ug/g 2300 50

              Lead ug/g 0.83 0.02

              Manganese ug/g 330 0.2

              Mercury ug/g 0.05 0.01

              Molybdenum ug/g 0.60 0.05

              Nickel ug/g 2.8 0.1

              Selenium ug/g 2.2 0.02

              Silver ug/g 0.15 0.02

              Strontium ug/g 23 0.1

              Thallium ug/g 0.07 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 18 0.5

              Uranium ug/g 0.17 0.01

              Vanadium ug/g 7.4 0.2

              Zinc ug/g 89 1

   Lab Section 6

              Moisture % 89.06 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035360
Jun 15, 2019
TISSUE
06/15/2019 RG_EROU_INV-02_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 700 5

              Antimony ug/g 0.04 0.02

              Arsenic ug/g 1.5 0.05

              Barium ug/g 49 0.5

              Beryllium ug/g 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.24 0.02

              Chromium ug/g 1.3 0.5

              Cobalt ug/g 0.7 0.5

              Copper ug/g 16 0.5

              Iron ug/g 1000 5

              Lead ug/g 0.29 0.05

              Manganese ug/g 610 0.5

              Mercury ug/g 0.06 0.01

              Molybdenum ug/g 0.59 0.05

              Nickel ug/g 1.7 0.5

              Selenium ug/g 2.4 0.05

              Silver ug/g 0.14 0.02

              Strontium ug/g 27 0.1

              Thallium ug/g 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 7.2 0.5

              Uranium ug/g 0.10 0.02

              Vanadium ug/g 2.5 0.2

              Zinc ug/g 100 5

   Lab Section 6

              Moisture % 87.83 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035361
Jun 15, 2019
TISSUE
06/15/2019 RG_EROU_INV-03_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 2000 5

              Antimony ug/g 0.10 0.02

              Arsenic ug/g 3.8 0.05

              Barium ug/g 210 0.5

              Beryllium ug/g 0.08 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.29 0.02

              Chromium ug/g 4.0 0.5

              Cobalt ug/g 2.3 0.5

              Copper ug/g 13 0.5

              Iron ug/g 4800 5

              Lead ug/g 0.85 0.05

              Manganese ug/g 1880 0.5

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 1.4 0.05

              Nickel ug/g 5.9 0.5

              Selenium ug/g 3.1 0.05

              Silver ug/g 0.12 0.02

              Strontium ug/g 23 0.1

              Thallium ug/g 0.07 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 18 0.5

              Uranium ug/g 0.29 0.02

              Vanadium ug/g 7.2 0.2

              Zinc ug/g 110 5

   Lab Section 6

              Moisture % 88.61 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035362
Jun 16, 2019
TISSUE
06/16/2019 RG_ERSCIM_INV-01_20190616 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 4000 50

              Antimony ug/g 0.09 0.02

              Arsenic ug/g 3.9 0.02

              Barium ug/g 74 0.05

              Beryllium ug/g 0.16 0.02

              Boron ug/g 10 2

              Cadmium ug/g 7.3 0.02

              Chromium ug/g 7.0 0.1

              Cobalt ug/g 7.3 0.02

              Copper ug/g 33 0.1

              Iron ug/g 2800 50

              Lead ug/g 1.5 0.02

              Manganese ug/g 92 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.65 0.05

              Nickel ug/g 4.2 0.1

              Selenium ug/g 12 0.02

              Silver ug/g 0.14 0.02

              Strontium ug/g 39 0.1

              Thallium ug/g 0.12 0.01

              Tin ug/g 0.1 0.1

              Titanium ug/g 30 0.5

              Uranium ug/g 0.25 0.01

              Vanadium ug/g 13 0.2

              Zinc ug/g 300 1

   Lab Section 6

              Moisture % 86.73 0.02

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035363
Jun 16, 2019
TISSUE
06/16/2019 RG_ERSCIM_INV-02_20190616 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 2100 20

              Antimony ug/g 0.06 0.01

              Arsenic ug/g 3.4 0.01

              Barium ug/g 78 0.02

              Beryllium ug/g 0.08 0.01

              Boron ug/g 5 1

              Cadmium ug/g 6.0 0.01

              Chromium ug/g 3.7 0.05

              Cobalt ug/g 5.7 0.01

              Copper ug/g 46 0.05

              Iron ug/g 1600 20

              Lead ug/g 0.79 0.01

              Manganese ug/g 59 0.1

              Mercury ug/g 0.017 0.005

              Molybdenum ug/g 0.46 0.02

              Nickel ug/g 2.6 0.05

              Selenium ug/g 11 0.1

              Silver ug/g 0.21 0.01

              Strontium ug/g 63 0.05

              Thallium ug/g 0.066 0.005

              Tin ug/g 0.06 0.05

              Titanium ug/g 16 0.2

              Uranium ug/g 0.14 0.005

              Vanadium ug/g 6.8 0.1

              Zinc ug/g 260 0.5

   Lab Section 6

              Moisture % 85.83 0.02

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035364
Jun 16, 2019
TISSUE
06/16/2019 RG_ERSCIM_INV-03_20190616 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 3000 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 2.5 0.5

              Barium ug/g 68 5

              Beryllium ug/g 0.12 0.02

              Boron ug/g <50 50

              Cadmium ug/g 7.5 0.02

              Chromium ug/g 6 5

              Cobalt ug/g 5 5

              Copper ug/g 35 5

              Iron ug/g 2200 50

              Lead ug/g 1.1 0.5

              Manganese ug/g 70 5

              Mercury ug/g 0.03 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 8.0 0.5

              Silver ug/g 0.23 0.02

              Strontium ug/g 45 1

              Thallium ug/g 0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g 23 5

              Uranium ug/g 0.2 0.1

              Vanadium ug/g 10 1

              Zinc ug/g 270 50

   Lab Section 6

              Moisture % 86.07 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035365
Jun 15, 2019
TISSUE
06/15/2019 RG_ERUP_INV-01_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 460 5

              Antimony ug/g 0.03 0.02

              Arsenic ug/g 2.9 0.05

              Barium ug/g 28 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.12 0.02

              Chromium ug/g 1.0 0.5

              Cobalt ug/g 0.9 0.5

              Copper ug/g 7.3 0.5

              Iron ug/g 970 5

              Lead ug/g 0.26 0.05

              Manganese ug/g 460 0.5

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.23 0.05

              Nickel ug/g 1.5 0.5

              Selenium ug/g 5.4 0.05

              Silver ug/g 0.11 0.02

              Strontium ug/g 8.7 0.1

              Thallium ug/g 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 3.5 0.5

              Uranium ug/g 0.05 0.02

              Vanadium ug/g 1.9 0.2

              Zinc ug/g 150 5

   Lab Section 6

              Moisture % 81.24 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035366
Jun 15, 2019
TISSUE
06/15/2019 RG_ERUP_INV-02_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 400 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 1.2 0.05

              Barium ug/g 16 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.27 0.02

              Chromium ug/g 0.9 0.5

              Cobalt ug/g 0.5 0.5

              Copper ug/g 17 0.5

              Iron ug/g 950 5

              Lead ug/g 0.16 0.05

              Manganese ug/g 160 0.5

              Mercury ug/g 0.10 0.01

              Molybdenum ug/g 0.25 0.05

              Nickel ug/g 0.9 0.5

              Selenium ug/g 4.5 0.05

              Silver ug/g 0.22 0.02

              Strontium ug/g 8.7 0.1

              Thallium ug/g 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 3.7 0.5

              Uranium ug/g 0.03 0.02

              Vanadium ug/g 1.6 0.2

              Zinc ug/g 100 5

   Lab Section 6

              Moisture % 84.87 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035367
Jun 15, 2019
TISSUE
06/15/2019 RG_ERUP_INV-03_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 500 5

              Antimony ug/g 0.05 0.02

              Arsenic ug/g 8.9 0.02

              Barium ug/g 17 0.05

              Beryllium ug/g 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.24 0.02

              Chromium ug/g 1.1 0.1

              Cobalt ug/g 1.6 0.02

              Copper ug/g 9.2 0.1

              Iron ug/g 2800 50

              Lead ug/g 0.25 0.02

              Manganese ug/g 170 0.2

              Mercury ug/g 0.06 0.01

              Molybdenum ug/g 0.18 0.05

              Nickel ug/g 1.2 0.1

              Selenium ug/g 11 0.02

              Silver ug/g 0.28 0.02

              Strontium ug/g 7.9 0.1

              Thallium ug/g 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.8 0.5

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 2.2 0.2

              Zinc ug/g 350 1

   Lab Section 6

              Moisture % 87.89 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035368
Jun 15, 2019
TISSUE
06/15/2019 RG_ERW_INV-01_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 560 5

              Antimony ug/g 0.05 0.02

              Arsenic ug/g 2.2 0.05

              Barium ug/g 93 0.5

              Beryllium ug/g 0.03 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.49 0.02

              Chromium ug/g 1.2 0.5

              Cobalt ug/g 1.2 0.5

              Copper ug/g 7.4 0.5

              Iron ug/g 4000 50

              Lead ug/g 0.27 0.05

              Manganese ug/g 1250 0.5

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 0.60 0.05

              Nickel ug/g 2.2 0.5

              Selenium ug/g 21 0.05

              Silver ug/g 0.06 0.02

              Strontium ug/g 44 0.1

              Thallium ug/g 0.04 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 4.4 0.5

              Uranium ug/g 0.14 0.02

              Vanadium ug/g 2.3 0.2

              Zinc ug/g 120 5

   Lab Section 6

              Moisture % 85.64 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035369
Jun 15, 2019
TISSUE
06/15/2019 RG_ERW_INV-02_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 1200 5

              Antimony ug/g 0.10 0.02

              Arsenic ug/g 5.2 0.02

              Barium ug/g 157 0.05

              Beryllium ug/g 0.06 0.02

              Boron ug/g 5 2

              Cadmium ug/g 0.46 0.02

              Chromium ug/g 2.6 0.1

              Cobalt ug/g 2.0 0.02

              Copper ug/g 7.2 0.1

              Iron ug/g 9000 50

              Lead ug/g 0.64 0.02

              Manganese ug/g 2000 2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 0.92 0.05

              Nickel ug/g 5.1 0.1

              Selenium ug/g 23 0.2

              Silver ug/g 0.04 0.02

              Strontium ug/g 29 0.1

              Thallium ug/g 0.05 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 9.0 0.5

              Uranium ug/g 0.25 0.01

              Vanadium ug/g 4.9 0.2

              Zinc ug/g 150 1

   Lab Section 6

              Moisture % 87.58 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035370
Jun 15, 2019
TISSUE
06/15/2019 RG_ERW_INV-03_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 360 5

              Antimony ug/g 0.06 0.02

              Arsenic ug/g 3.4 0.02

              Barium ug/g 108 0.05

              Beryllium ug/g 0.02 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.45 0.02

              Chromium ug/g 0.9 0.1

              Cobalt ug/g 1.3 0.02

              Copper ug/g 8.7 0.1

              Iron ug/g 6300 50

              Lead ug/g 0.24 0.02

              Manganese ug/g 1260 0.2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 0.79 0.05

              Nickel ug/g 3.3 0.1

              Selenium ug/g 28 0.02

              Silver ug/g 0.04 0.02

              Strontium ug/g 15 0.1

              Thallium ug/g 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.3 0.5

              Uranium ug/g 0.12 0.01

              Vanadium ug/g 1.8 0.2

              Zinc ug/g 160 1

   Lab Section 6

              Moisture % 81.27 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035371
Jun 15, 2019
TISSUE
06/15/2019 RG_ERWSF_INV-01_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 520 5

              Antimony ug/g 0.03 0.02

              Arsenic ug/g 0.72 0.02

              Barium ug/g 37 0.05

              Beryllium ug/g 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.89 0.02

              Chromium ug/g 0.8 0.1

              Cobalt ug/g 5.2 0.02

              Copper ug/g 15 0.1

              Iron ug/g 740 5

              Lead ug/g 0.24 0.02

              Manganese ug/g 31 0.2

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.24 0.05

              Nickel ug/g 0.7 0.1

              Selenium ug/g 5.4 0.02

              Silver ug/g 0.07 0.02

              Strontium ug/g 7.7 0.1

              Thallium ug/g 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 5.1 0.5

              Uranium ug/g 0.07 0.01

              Vanadium ug/g 1.2 0.2

              Zinc ug/g 120 1

   Lab Section 6

              Moisture % 81.55 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035372
Jun 15, 2019
TISSUE
06/15/2019 RG_ERWSF_INV-02_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 1900 50

              Antimony ug/g 0.06 0.02

              Arsenic ug/g 2.3 0.02

              Barium ug/g 126 0.05

              Beryllium ug/g 0.08 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.53 0.02

              Chromium ug/g 2.8 0.1

              Cobalt ug/g 2.8 0.02

              Copper ug/g 37 0.1

              Iron ug/g 1600 50

              Lead ug/g 1.2 0.02

              Manganese ug/g 51 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.33 0.05

              Nickel ug/g 2.2 0.1

              Selenium ug/g 3.7 0.02

              Silver ug/g 0.20 0.02

              Strontium ug/g 108 0.1

              Thallium ug/g 0.06 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 19 0.5

              Uranium ug/g 0.09 0.01

              Vanadium ug/g 4.5 0.2

              Zinc ug/g 81 1

   Lab Section 6

              Moisture % 83.26 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035373
Jun 15, 2019
TISSUE
06/15/2019 RG_ERWSF_INV-03_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 540 5

              Antimony ug/g 0.04 0.02

              Arsenic ug/g 1.6 0.02

              Barium ug/g 49 0.05

              Beryllium ug/g 0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.37 0.02

              Chromium ug/g 1.0 0.1

              Cobalt ug/g 1.7 0.02

              Copper ug/g 24 0.1

              Iron ug/g 430 5

              Lead ug/g 0.31 0.02

              Manganese ug/g 19 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.20 0.05

              Nickel ug/g 1.0 0.1

              Selenium ug/g 5.2 0.02

              Silver ug/g 0.12 0.02

              Strontium ug/g 54 0.1

              Thallium ug/g 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 4.4 0.5

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 2.1 0.2

              Zinc ug/g 76 1

   Lab Section 6

              Moisture % 81.46 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035374
Jun 13, 2019
TISSUE
06/13/2019 RG_F015_INV-01_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 340 5

              Antimony ug/g 0.04 0.02

              Arsenic ug/g 2.3 0.05

              Barium ug/g 300 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.06 0.02

              Chromium ug/g 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 49 0.5

              Iron ug/g 410 5

              Lead ug/g 0.24 0.05

              Manganese ug/g 130 0.5

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.70 0.05

              Nickel ug/g 0.6 0.5

              Selenium ug/g 1.8 0.05

              Silver ug/g 0.26 0.02

              Strontium ug/g 200 0.1

              Thallium ug/g 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 4.9 0.5

              Uranium ug/g 0.07 0.02

              Vanadium ug/g 1.2 0.2

              Zinc ug/g 61 5

   Lab Section 6

              Moisture % 85.69 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035375
Jun 13, 2019
TISSUE
06/13/2019 RG_F015_INV-02_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 290 5

              Antimony ug/g 0.02 0.02

              Arsenic ug/g 1.7 0.02

              Barium ug/g 167 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.07 0.02

              Chromium ug/g 0.5 0.1

              Cobalt ug/g 0.29 0.02

              Copper ug/g 33 0.1

              Iron ug/g 400 5

              Lead ug/g 0.29 0.02

              Manganese ug/g 74 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.54 0.05

              Nickel ug/g 0.6 0.1

              Selenium ug/g 2.4 0.02

              Silver ug/g 0.20 0.02

              Strontium ug/g 97 0.1

              Thallium ug/g 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.6 0.5

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 1.1 0.2

              Zinc ug/g 80 1

   Lab Section 6

              Moisture % 85.76 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035376
Jun 13, 2019
TISSUE
06/13/2019 RG_F015_INV-03_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 430 5

              Antimony ug/g 0.04 0.02

              Arsenic ug/g 2.6 0.02

              Barium ug/g 288 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.06 0.02

              Chromium ug/g 0.7 0.1

              Cobalt ug/g 0.36 0.02

              Copper ug/g 53 0.1

              Iron ug/g 500 5

              Lead ug/g 0.36 0.02

              Manganese ug/g 130 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.73 0.05

              Nickel ug/g 0.6 0.1

              Selenium ug/g 2.0 0.02

              Silver ug/g 0.33 0.02

              Strontium ug/g 187 0.1

              Thallium ug/g 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 5.5 0.5

              Uranium ug/g 0.07 0.01

              Vanadium ug/g 1.4 0.2

              Zinc ug/g 61 1

   Lab Section 6

              Moisture % 88.64 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035377
Jun 13, 2019
TISSUE
06/13/2019 RG_FRSCW_INV-01_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 7400 50

              Antimony ug/g 0.18 0.02

              Arsenic ug/g 2.0 0.05

              Barium ug/g 100 0.5

              Beryllium ug/g 0.29 0.02

              Boron ug/g 12 5

              Cadmium ug/g 3.1 0.02

              Chromium ug/g 13 0.5

              Cobalt ug/g 3.0 0.5

              Copper ug/g 27 0.5

              Iron ug/g 5100 5

              Lead ug/g 3.1 0.05

              Manganese ug/g 210 0.5

              Mercury ug/g 0.07 0.01

              Molybdenum ug/g 1.0 0.05

              Nickel ug/g 23 0.5

              Selenium ug/g 18 0.05

              Silver ug/g 0.36 0.02

              Strontium ug/g 22 0.1

              Thallium ug/g 0.22 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 45 0.5

              Uranium ug/g 0.39 0.02

              Vanadium ug/g 26 0.2

              Zinc ug/g 140 5

   Lab Section 6

              Moisture % 82.36 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035378
Jun 13, 2019
TISSUE
06/13/2019 RG_FRSCW_INV-02_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 8600 50

              Antimony ug/g 0.22 0.02

              Arsenic ug/g 2.7 0.05

              Barium ug/g 130 0.5

              Beryllium ug/g 0.36 0.02

              Boron ug/g 14 5

              Cadmium ug/g 2.0 0.02

              Chromium ug/g 15 0.5

              Cobalt ug/g 3.2 0.5

              Copper ug/g 24 0.5

              Iron ug/g 6300 5

              Lead ug/g 3.8 0.05

              Manganese ug/g 220 0.5

              Mercury ug/g 0.06 0.01

              Molybdenum ug/g 1.2 0.05

              Nickel ug/g 28 0.5

              Selenium ug/g 13 0.05

              Silver ug/g 0.33 0.02

              Strontium ug/g 37 0.1

              Thallium ug/g 0.28 0.01

              Tin ug/g 0.2 0.2

              Titanium ug/g 57 0.5

              Uranium ug/g 0.50 0.02

              Vanadium ug/g 30 0.2

              Zinc ug/g 120 5

   Lab Section 6

              Moisture % 85.01 0.02

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035379
Jun 13, 2019
TISSUE
06/13/2019 RG_FRSCW_INV-03_20190613 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 5000 50

              Antimony ug/g 0.13 0.02

              Arsenic ug/g 2.1 0.05

              Barium ug/g 73 0.5

              Beryllium ug/g 0.22 0.02

              Boron ug/g 9 5

              Cadmium ug/g 2.4 0.02

              Chromium ug/g 9.1 0.5

              Cobalt ug/g 2.3 0.5

              Copper ug/g 21 0.5

              Iron ug/g 3900 50

              Lead ug/g 2.4 0.05

              Manganese ug/g 160 0.5

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 1.1 0.05

              Nickel ug/g 18 0.5

              Selenium ug/g 24 0.05

              Silver ug/g 0.24 0.02

              Strontium ug/g 20 0.1

              Thallium ug/g 0.17 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 29 0.5

              Uranium ug/g 0.31 0.02

              Vanadium ug/g 18 0.2

              Zinc ug/g 130 5

   Lab Section 6

              Moisture % 84.35 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035380
Jun 12, 2019
TISSUE
06/12/2019 RG_GLMS_INV-01_20190612 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 67 5

              Antimony ug/g 0.02 0.02

              Arsenic ug/g 0.70 0.05

              Barium ug/g 29 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.6 0.5

              Copper ug/g 6.7 0.5

              Iron ug/g 200 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 36 0.5

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g 0.39 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 0.24 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 193 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.4 0.5

              Uranium ug/g 0.06 0.02

              Vanadium ug/g 0.4 0.2

              Zinc ug/g 24 5

   Lab Section 6

              Moisture % 70.83 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035381
Jun 12, 2019
TISSUE
06/12/2019 RG_GLMS_INV-02_20190612 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 56 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 1.2 0.02

              Barium ug/g 4.8 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.11 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.45 0.02

              Copper ug/g 9.0 0.1

              Iron ug/g 380 5

              Lead ug/g 0.06 0.02

              Manganese ug/g 12 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.24 0.05

              Nickel ug/g 0.4 0.1

              Selenium ug/g 1.5 0.02

              Silver ug/g 0.02 0.02

              Strontium ug/g 40 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 1.4 0.5

              Uranium ug/g 0.04 0.01

              Vanadium ug/g 0.2 0.2

              Zinc ug/g 180 1

   Lab Section 6

              Moisture % 79.49 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035382
Jun 12, 2019
TISSUE
06/12/2019 RG_GLMS_INV-03_20190612 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 140 5

              Antimony ug/g 0.03 0.02

              Arsenic ug/g 1.6 0.02

              Barium ug/g 31 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.06 0.02

              Chromium ug/g 0.2 0.1

              Cobalt ug/g 0.29 0.02

              Copper ug/g 16 0.1

              Iron ug/g 450 5

              Lead ug/g 0.10 0.02

              Manganese ug/g 40 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.35 0.05

              Nickel ug/g 0.2 0.1

              Selenium ug/g 1.5 0.02

              Silver ug/g 0.06 0.02

              Strontium ug/g 11 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 2.8 0.5

              Uranium ug/g 0.06 0.01

              Vanadium ug/g 0.4 0.2

              Zinc ug/g 160 1

   Lab Section 6

              Moisture % 85.82 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035383
Jun 12, 2019
TISSUE
06/12/2019 RG_GRLK_INV-01_20190612 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 830 5

              Antimony ug/g 0.06 0.02

              Arsenic ug/g 2.1 0.05

              Barium ug/g 150 0.5

              Beryllium ug/g 0.04 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.23 0.02

              Chromium ug/g 1.7 0.5

              Cobalt ug/g 0.6 0.5

              Copper ug/g 13 0.5

              Iron ug/g 620 5

              Lead ug/g 0.96 0.05

              Manganese ug/g 380 0.5

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.56 0.05

              Nickel ug/g 2.2 0.5

              Selenium ug/g 7.2 0.05

              Silver ug/g 0.09 0.02

              Strontium ug/g 19 0.1

              Thallium ug/g 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 11 0.5

              Uranium ug/g 0.16 0.02

              Vanadium ug/g 3.4 0.2

              Zinc ug/g 99 5

   Lab Section 6

              Moisture % 85.74 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035384
Jun 12, 2019
TISSUE
06/12/2019 RG_GRLK_INV-02_20190612 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 900 5

              Antimony ug/g 0.07 0.02

              Arsenic ug/g 1.0 0.05

              Barium ug/g 59 0.5

              Beryllium ug/g 0.04 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.32 0.02

              Chromium ug/g 1.8 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 8.9 0.5

              Iron ug/g 620 5

              Lead ug/g 0.77 0.05

              Manganese ug/g 200 0.5

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.51 0.05

              Nickel ug/g 1.3 0.5

              Selenium ug/g 5.1 0.05

              Silver ug/g 0.09 0.02

              Strontium ug/g 82 0.1

              Thallium ug/g 0.04 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 11 0.5

              Uranium ug/g 0.17 0.02

              Vanadium ug/g 3.8 0.2

              Zinc ug/g 99 5

   Lab Section 6

              Moisture % 82.15 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035385
Jun 12, 2019
TISSUE
06/12/2019 RG_GRLK_INV-03_20190612 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 620 50

              Antimony ug/g 0.1 0.1

              Arsenic ug/g 0.6 0.5

              Barium ug/g 80 5

              Beryllium ug/g 0.03 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.29 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 10 5

              Iron ug/g 510 50

              Lead ug/g 0.8 0.5

              Manganese ug/g 120 5

              Mercury ug/g 0.02 0.02

              Molybdenum ug/g 0.7 0.5

              Nickel ug/g <5 5

              Selenium ug/g 4.8 0.5

              Silver ug/g 0.11 0.02

              Strontium ug/g 94 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g 9 5

              Uranium ug/g 0.1 0.1

              Vanadium ug/g 4 1

              Zinc ug/g 100 50

   Lab Section 6

              Moisture % 81.81 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035386
Jun 15, 2019
TISSUE
06/15/2019 RG_WPEF_INV-01_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 380 5

              Antimony ug/g 0.06 0.02

              Arsenic ug/g 2.9 0.02

              Barium ug/g 38 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.83 0.02

              Chromium ug/g 0.9 0.1

              Cobalt ug/g 1.2 0.02

              Copper ug/g 48 0.1

              Iron ug/g 990 5

              Lead ug/g 1.1 0.02

              Manganese ug/g 580 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 1.3 0.05

              Nickel ug/g 2.0 0.1

              Selenium ug/g 9.7 0.02

              Silver ug/g 0.85 0.02

              Strontium ug/g 111 0.1

              Thallium ug/g 0.04 0.01

              Tin ug/g 0.6 0.1

              Titanium ug/g 3.0 0.5

              Uranium ug/g 0.14 0.01

              Vanadium ug/g 1.7 0.2

              Zinc ug/g 75 1

   Lab Section 6

              Moisture % 79.75 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035387
Jun 15, 2019
TISSUE
06/15/2019 RG_WPEF_INV-02_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 1900 20

              Antimony ug/g 0.12 0.01

              Arsenic ug/g 2.9 0.01

              Barium ug/g 61 0.02

              Beryllium ug/g 0.09 0.01

              Boron ug/g 5 1

              Cadmium ug/g 0.75 0.01

              Chromium ug/g 4.6 0.05

              Cobalt ug/g 1.6 0.01

              Copper ug/g 56 0.05

              Iron ug/g 2100 20

              Lead ug/g 4.0 0.01

              Manganese ug/g 534 0.1

              Mercury ug/g 0.055 0.005

              Molybdenum ug/g 1.2 0.02

              Nickel ug/g 3.5 0.05

              Selenium ug/g 7.2 0.01

              Silver ug/g 1.3 0.01

              Strontium ug/g 188 0.05

              Thallium ug/g 0.077 0.005

              Tin ug/g 2.8 0.05

              Titanium ug/g 23 0.2

              Uranium ug/g 0.23 0.005

              Vanadium ug/g 7.2 0.1

              Zinc ug/g 68 0.5

   Lab Section 6

              Moisture % 78.38 0.02

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035388
Jun 15, 2019
TISSUE
06/15/2019 RG_WPEF_INV-03_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 1800 50

              Antimony ug/g 0.12 0.02

              Arsenic ug/g 4.7 0.02

              Barium ug/g 79 0.05

              Beryllium ug/g 0.07 0.02

              Boron ug/g 4 2

              Cadmium ug/g 1.1 0.02

              Chromium ug/g 3.9 0.1

              Cobalt ug/g 2.2 0.02

              Copper ug/g 26 0.1

              Iron ug/g 4900 50

              Lead ug/g 1.6 0.02

              Manganese ug/g 700 0.2

              Mercury ug/g 0.02 0.01

              Molybdenum ug/g 0.86 0.05

              Nickel ug/g 3.9 0.1

              Selenium ug/g 4.9 0.02

              Silver ug/g 0.62 0.02

              Strontium ug/g 88 0.1

              Thallium ug/g 0.07 0.01

              Tin ug/g 0.8 0.1

              Titanium ug/g 24 0.5

              Uranium ug/g 0.22 0.01

              Vanadium ug/g 7.2 0.2

              Zinc ug/g 99 1

   Lab Section 6

              Moisture % 87.63 0.02

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035389
Jun 15, 2019
TISSUE
06/15/2019 RG_WWER_INV-01_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 290 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.41 0.02

              Barium ug/g 38 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.10 0.02

              Chromium ug/g 0.8 0.1

              Cobalt ug/g 0.31 0.02

              Copper ug/g 10 0.1

              Iron ug/g 660 5

              Lead ug/g 0.35 0.02

              Manganese ug/g 15 0.2

              Mercury ug/g 0.01 0.01

              Molybdenum ug/g 1.3 0.05

              Nickel ug/g 0.5 0.1

              Selenium ug/g 9.7 0.02

              Silver ug/g 0.02 0.02

              Strontium ug/g 22 0.1

              Thallium ug/g 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 5.9 0.5

              Uranium ug/g 0.12 0.01

              Vanadium ug/g 0.8 0.2

              Zinc ug/g 71 1

   Lab Section 6

              Moisture % 86.87 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035390
Jun 15, 2019
TISSUE
06/15/2019 RG_WWER_INV-02_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 1200 5

              Antimony ug/g 0.04 0.02

              Arsenic ug/g 0.93 0.02

              Barium ug/g 69 0.05

              Beryllium ug/g 0.04 0.02

              Boron ug/g 3 2

              Cadmium ug/g 0.28 0.02

              Chromium ug/g 2.8 0.1

              Cobalt ug/g 0.65 0.02

              Copper ug/g 17 0.1

              Iron ug/g 700 5

              Lead ug/g 1.1 0.02

              Manganese ug/g 32 0.2

              Mercury ug/g 0.03 0.01

              Molybdenum ug/g 0.96 0.05

              Nickel ug/g 1.6 0.1

              Selenium ug/g 12 0.02

              Silver ug/g 0.04 0.02

              Strontium ug/g 33 0.1

              Thallium ug/g 0.04 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 25 0.5

              Uranium ug/g 0.30 0.01

              Vanadium ug/g 3.0 0.2

              Zinc ug/g 100 1

   Lab Section 6

              Moisture % 93.02 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019035391
Jun 15, 2019
TISSUE
06/15/2019 RG_WWER_INV-03_20190615 

Client PO #:      616225
Date Received:  Jun 27, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 820 5

              Antimony ug/g 0.04 0.02

              Arsenic ug/g 1.0 0.05

              Barium ug/g 36 0.5

              Beryllium ug/g 0.03 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.30 0.02

              Chromium ug/g 1.8 0.5

              Cobalt ug/g 0.8 0.5

              Copper ug/g 19 0.5

              Iron ug/g 460 5

              Lead ug/g 0.59 0.05

              Manganese ug/g 17 0.5

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.78 0.05

              Nickel ug/g 1.5 0.5

              Selenium ug/g 14 0.05

              Silver ug/g 0.05 0.02

              Strontium ug/g 17 0.1

              Thallium ug/g 0.04 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 18 0.5

              Uranium ug/g 0.11 0.02

              Vanadium ug/g 2.2 0.2

              Zinc ug/g 150 5

   Lab Section 6

              Moisture % 86.13 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.6��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Name Units Method
Silver ug/g PRP-034 / Chm-522

Aluminum ug/g PRP-034 / Chm-522

Arsenic ug/g PRP-034 / Chm-522

Boron ug/g PRP-034 / Chm-522

Barium ug/g PRP-034 / Chm-522

Beryllium ug/g PRP-034 / Chm-522

Cadmium ug/g PRP-034 / Chm-522

Cobalt ug/g PRP-034 / Chm-522

Chromium ug/g PRP-034 / Chm-522

Copper ug/g PRP-034 / Chm-522

Iron ug/g PRP-034 / Chm-522

Mercury ug/g PRP-034 / Chm-522

Manganese ug/g PRP-034 / Chm-522

Molybdenum ug/g PRP-034 / Chm-522

Nickel ug/g PRP-034 / Chm-522

Lead ug/g PRP-034 / Chm-522

Antimony ug/g PRP-034 / Chm-522

Selenium ug/g PRP-034 / Chm-522

Tin ug/g PRP-034 / Chm-522

Strontium ug/g PRP-034 / Chm-522

Titanium ug/g PRP-034 / Chm-522

Thallium ug/g PRP-034 / Chm-522

Uranium ug/g PRP-034 / Chm-522

Vanadium ug/g PRP-034 / Chm-522

Zinc ug/g PRP-034 / Chm-522

Moisture %

Analyte Methods
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Date Samples Received: Jul-24-2019 Client P.O.: VPO00616225

Sep 03, 2019

SRC Group # 2019-10361

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041164
Jul 18, 2019
TISSUE
07/18/2019 RG_EVPPS_INV-03_20190718 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 450 70 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 1.5 0.2 0.05

              Barium ug/g 120 10 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.24 0.06 0.02

              Chromium ug/g 0.8 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 22 3 0.5

              Iron ug/g 380 60 5

              Lead ug/g 0.17 0.09 0.05

              Manganese ug/g 41 6 0.5

              Mercury ug/g 0.07 0.02 0.01

              Molybdenum ug/g 0.27 0.1 0.05

              Nickel ug/g 0.9 0.5 0.5

              Selenium ug/g 11 1 0.05

              Silver ug/g 0.16 0.05 0.02

              Strontium ug/g 90 9 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 4.6 1 0.5

              Uranium ug/g 0.04 0.03 0.02

              Vanadium ug/g 1.4 0.5 0.2

              Zinc ug/g 83 20 5

   Lab Section 6

              Moisture % 90.50 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Date Samples Received: Sep-19-2019 Client P.O.: 616225  Ref#19-10

Oct 23, 2019

SRC Group # 2019-13451

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053528
Sep 10, 2019
TISSUE
09/10/2019 RG_ERWSF_INV-01_2019-09-10 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 89 10 2 0.3343

              Antimony ug/g <0.01 0.01 0.3343

              Arsenic ug/g 0.68 0.1 0.01 0.3343

              Barium ug/g 6.8 0.7 0.02 0.3343

              Beryllium ug/g <0.01 0.01 0.3343

              Boron ug/g <1 1 0.3343

              Cadmium ug/g 0.37 0.06 0.01 0.3343

              Chromium ug/g 0.17 0.09 0.05 0.3343

              Cobalt ug/g 0.23 0.03 0.01 0.3343

              Copper ug/g 16 2 0.05 0.3343

              Iron ug/g 200 20 2 0.3343

              Lead ug/g 0.06 0.02 0.01 0.3343

              Manganese ug/g 16 2 0.1 0.3343

              Mercury ug/g 0.052 0.01 0.005 0.3343

              Molybdenum ug/g 0.16 0.05 0.02 0.3343

              Nickel ug/g 0.28 0.05 0.05 0.3343

              Selenium ug/g 3.2 0.3 0.01 0.3343

              Silver ug/g 0.10 0.02 0.01 0.3343

              Strontium ug/g 4.5 0.7 0.05 0.3343

              Thallium ug/g 0.005 0.005 0.005 0.3343

              Tin ug/g <0.05 0.05 0.3343

              Titanium ug/g 1.1 0.4 0.2 0.3343

              Uranium ug/g 0.014 0.008 0.005 0.3343

              Vanadium ug/g 0.3 0.2 0.1 0.3343

              Zinc ug/g 120 10 0.5 0.3343

   Lab Section 6

              Moisture % 78.21 8 0.02 0.3343

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053529
Sep 10, 2019
TISSUE
09/10/2019 RG_ERWSF_INV-02_2019-09-10 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 100 20 2 0.2701

              Antimony ug/g <0.01 0.01 0.2701

              Arsenic ug/g 0.36 0.05 0.01 0.2701

              Barium ug/g 12 1 0.02 0.2701

              Beryllium ug/g <0.01 0.01 0.2701

              Boron ug/g <1 1 0.2701

              Cadmium ug/g 0.51 0.08 0.01 0.2701

              Chromium ug/g 0.18 0.09 0.05 0.2701

              Cobalt ug/g 0.26 0.04 0.01 0.2701

              Copper ug/g 19 2 0.05 0.2701

              Iron ug/g 180 30 2 0.2701

              Lead ug/g 0.08 0.03 0.01 0.2701

              Manganese ug/g 25 2 0.1 0.2701

              Mercury ug/g 0.079 0.02 0.005 0.2701

              Molybdenum ug/g 0.27 0.07 0.02 0.2701

              Nickel ug/g 0.27 0.05 0.05 0.2701

              Selenium ug/g 3.4 0.3 0.01 0.2701

              Silver ug/g 0.08 0.03 0.01 0.2701

              Strontium ug/g 5.2 0.5 0.05 0.2701

              Thallium ug/g 0.007 0.006 0.005 0.2701

              Tin ug/g <0.05 0.05 0.2701

              Titanium ug/g 1.1 0.4 0.2 0.2701

              Uranium ug/g 0.008 0.006 0.005 0.2701

              Vanadium ug/g 0.2 0.1 0.1 0.2701

              Zinc ug/g 140 10 0.5 0.2701

   Lab Section 6

              Moisture % 73.36 7 0.02 0.2701

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053530
Sep 10, 2019
TISSUE
09/10/2019 RG_ERWSF_INV-03_2019-09-10 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 2 0.2756

              Antimony ug/g 0.01 0.01 0.01 0.2756

              Arsenic ug/g 0.71 0.1 0.01 0.2756

              Barium ug/g 12 1 0.02 0.2756

              Beryllium ug/g <0.01 0.01 0.2756

              Boron ug/g <1 1 0.2756

              Cadmium ug/g 0.38 0.06 0.01 0.2756

              Chromium ug/g 0.28 0.1 0.05 0.2756

              Cobalt ug/g 0.28 0.04 0.01 0.2756

              Copper ug/g 18 2 0.05 0.2756

              Iron ug/g 210 20 2 0.2756

              Lead ug/g 0.10 0.02 0.01 0.2756

              Manganese ug/g 15 2 0.1 0.2756

              Mercury ug/g 0.062 0.02 0.005 0.2756

              Molybdenum ug/g 0.25 0.06 0.02 0.2756

              Nickel ug/g 0.37 0.05 0.05 0.2756

              Selenium ug/g 4.0 0.4 0.01 0.2756

              Silver ug/g 0.11 0.03 0.01 0.2756

              Strontium ug/g 5.0 0.5 0.05 0.2756

              Thallium ug/g 0.008 0.006 0.005 0.2756

              Tin ug/g <0.05 0.05 0.2756

              Titanium ug/g 1.8 0.5 0.2 0.2756

              Uranium ug/g 0.015 0.008 0.005 0.2756

              Vanadium ug/g 0.4 0.2 0.1 0.2756

              Zinc ug/g 120 10 0.5 0.2756

   Lab Section 6

              Moisture % 82.25 8 0.02 0.2756

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053531
Sep 09, 2019
TISSUE
09/09/2019 RG_ERUP_INV-01_2019-09-09 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 530 50 5 0.1528

              Antimony ug/g <0.02 0.02 0.1528

              Arsenic ug/g 2.0 0.2 0.02 0.1528

              Barium ug/g 124 10 0.05 0.1528

              Beryllium ug/g 0.02 0.02 0.02 0.1528

              Boron ug/g <2 2 0.1528

              Cadmium ug/g 0.11 0.02 0.02 0.1528

              Chromium ug/g 1.0 0.2 0.1 0.1528

              Cobalt ug/g 0.32 0.08 0.02 0.1528

              Copper ug/g 36 4 0.1 0.1528

              Iron ug/g 480 70 5 0.1528

              Lead ug/g 0.28 0.07 0.02 0.1528

              Manganese ug/g 61 6 0.2 0.1528

              Mercury ug/g 0.06 0.02 0.01 0.1528

              Molybdenum ug/g 0.42 0.1 0.05 0.1528

              Nickel ug/g 1.3 0.3 0.1 0.1528

              Selenium ug/g 4.0 0.4 0.02 0.1528

              Silver ug/g 0.21 0.05 0.02 0.1528

              Strontium ug/g 130 10 0.1 0.1528

              Thallium ug/g 0.03 0.02 0.01 0.1528

              Tin ug/g <0.1 0.1 0.1528

              Titanium ug/g 4.6 1 0.5 0.1528

              Uranium ug/g 0.07 0.02 0.01 0.1528

              Vanadium ug/g 1.9 0.6 0.2 0.1528

              Zinc ug/g 76 10 1 0.1528

   Lab Section 6

              Moisture % 86.21 9 0.02 0.1528

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053532
Sep 09, 2019
TISSUE
09/09/2019 RG_ERUP_INV-02_2019-09-09 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 480 70 5 0.0648

              Antimony ug/g <0.02 0.02 0.0648

              Arsenic ug/g 0.88 0.2 0.05 0.0648

              Barium ug/g 22 3 0.5 0.0648

              Beryllium ug/g <0.02 0.02 0.0648

              Boron ug/g <5 5 0.0648

              Cadmium ug/g 0.34 0.08 0.02 0.0648

              Chromium ug/g 1.2 0.8 0.5 0.0648

              Cobalt ug/g 1.3 0.5 0.5 0.0648

              Copper ug/g 15 2 0.5 0.0648

              Iron ug/g 380 60 5 0.0648

              Lead ug/g 0.20 0.1 0.05 0.0648

              Manganese ug/g 66 7 0.5 0.0648

              Mercury ug/g 0.06 0.02 0.01 0.0648

              Molybdenum ug/g 0.21 0.1 0.05 0.0648

              Nickel ug/g 1.1 0.5 0.5 0.0648

              Selenium ug/g 3.6 0.5 0.05 0.0648

              Silver ug/g 0.12 0.05 0.02 0.0648

              Strontium ug/g 17 2 0.1 0.0648

              Thallium ug/g 0.02 0.01 0.01 0.0648

              Tin ug/g <0.2 0.2 0.0648

              Titanium ug/g 4.6 1 0.5 0.0648

              Uranium ug/g 0.06 0.03 0.02 0.0648

              Vanadium ug/g 1.6 0.5 0.2 0.0648

              Zinc ug/g 100 20 5 0.0648

   Lab Section 6

              Moisture % 86.56 9 0.02 0.0648

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053533
Sep 09, 2019
TISSUE
09/09/2019 RG_ERUP_INV-03_2019-09-09 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 900 90 5 0.0996

              Antimony ug/g 0.05 0.03 0.02 0.0996

              Arsenic ug/g 1.8 0.3 0.05 0.0996

              Barium ug/g 100 10 0.5 0.0996

              Beryllium ug/g 0.05 0.02 0.02 0.0996

              Boron ug/g <5 5 0.0996

              Cadmium ug/g 0.20 0.05 0.02 0.0996

              Chromium ug/g 1.7 0.9 0.5 0.0996

              Cobalt ug/g 0.8 0.5 0.5 0.0996

              Copper ug/g 24 4 0.5 0.0996

              Iron ug/g 860 90 5 0.0996

              Lead ug/g 0.42 0.1 0.05 0.0996

              Manganese ug/g 130 10 0.5 0.0996

              Mercury ug/g 0.08 0.03 0.01 0.0996

              Molybdenum ug/g 0.37 0.1 0.05 0.0996

              Nickel ug/g 1.7 0.5 0.5 0.0996

              Selenium ug/g 3.3 0.5 0.05 0.0996

              Silver ug/g 0.15 0.05 0.02 0.0996

              Strontium ug/g 91 9 0.1 0.0996

              Thallium ug/g 0.03 0.02 0.01 0.0996

              Tin ug/g <0.2 0.2 0.0996

              Titanium ug/g 7.9 2 0.5 0.0996

              Uranium ug/g 0.15 0.05 0.02 0.0996

              Vanadium ug/g 3.5 0.9 0.2 0.0996

              Zinc ug/g 79 20 5 0.0996

   Lab Section 6

              Moisture % 90.50 9 0.02 0.0996

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053534
Sep 06, 2019
TISSUE
09/06/2019 RG_PAIR_INV-01_2019-09-06 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 200 5 0.1114

              Antimony ug/g 0.05 0.03 0.02 0.1114

              Arsenic ug/g 2.4 0.2 0.02 0.1114

              Barium ug/g 222 20 0.05 0.1114

              Beryllium ug/g 0.08 0.02 0.02 0.1114

              Boron ug/g 4 2 2 0.1114

              Cadmium ug/g 0.73 0.1 0.02 0.1114

              Chromium ug/g 3.9 0.6 0.1 0.1114

              Cobalt ug/g 0.50 0.08 0.02 0.1114

              Copper ug/g 40 4 0.1 0.1114

              Iron ug/g 1100 100 5 0.1114

              Lead ug/g 0.92 0.1 0.02 0.1114

              Manganese ug/g 24 2 0.2 0.1114

              Mercury ug/g 0.01 0.01 0.01 0.1114

              Molybdenum ug/g 0.33 0.1 0.05 0.1114

              Nickel ug/g 1.6 0.4 0.1 0.1114

              Selenium ug/g 12 1 0.02 0.1114

              Silver ug/g 0.69 0.1 0.02 0.1114

              Strontium ug/g 303 30 0.1 0.1114

              Thallium ug/g 0.08 0.03 0.01 0.1114

              Tin ug/g <0.1 0.1 0.1114

              Titanium ug/g 15 2 0.5 0.1114

              Uranium ug/g 0.12 0.03 0.01 0.1114

              Vanadium ug/g 6.0 0.9 0.2 0.1114

              Zinc ug/g 52 8 1 0.1114

   Lab Section 6

              Moisture % 86.26 9 0.02 0.1114

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053535
Sep 06, 2019
TISSUE
09/06/2019 RG_PAIR_INV-02_2019-09-06 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 700 70 5 0.1084

              Antimony ug/g 0.03 0.02 0.02 0.1084

              Arsenic ug/g 3.0 0.3 0.02 0.1084

              Barium ug/g 106 10 0.05 0.1084

              Beryllium ug/g 0.03 0.02 0.02 0.1084

              Boron ug/g 3 2 2 0.1084

              Cadmium ug/g 1.7 0.2 0.02 0.1084

              Chromium ug/g 1.6 0.4 0.1 0.1084

              Cobalt ug/g 2.9 0.3 0.02 0.1084

              Copper ug/g 32 3 0.1 0.1084

              Iron ug/g 860 90 5 0.1084

              Lead ug/g 0.44 0.07 0.02 0.1084

              Manganese ug/g 27 3 0.2 0.1084

              Mercury ug/g 0.03 0.02 0.01 0.1084

              Molybdenum ug/g 0.25 0.1 0.05 0.1084

              Nickel ug/g 1.2 0.3 0.1 0.1084

              Selenium ug/g 31 3 0.02 0.1084

              Silver ug/g 0.39 0.1 0.02 0.1084

              Strontium ug/g 166 20 0.1 0.1084

              Thallium ug/g 0.04 0.02 0.01 0.1084

              Tin ug/g <0.1 0.1 0.1084

              Titanium ug/g 5.6 1 0.5 0.1084

              Uranium ug/g 0.08 0.03 0.01 0.1084

              Vanadium ug/g 2.3 0.6 0.2 0.1084

              Zinc ug/g 530 50 1 0.1084

   Lab Section 6

              Moisture % 87.25 9 0.02 0.1084

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053536
Sep 06, 2019
TISSUE
09/06/2019 RG_PAIR_INV-03_2019-09-06 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 100 5 0.1006

              Antimony ug/g 0.04 0.03 0.02 0.1006

              Arsenic ug/g 1.6 0.2 0.02 0.1006

              Barium ug/g 150 20 0.05 0.1006

              Beryllium ug/g 0.06 0.02 0.02 0.1006

              Boron ug/g 6 2 2 0.1006

              Cadmium ug/g 1.2 0.2 0.02 0.1006

              Chromium ug/g 2.5 0.4 0.1 0.1006

              Cobalt ug/g 0.62 0.09 0.02 0.1006

              Copper ug/g 29 3 0.1 0.1006

              Iron ug/g 850 80 5 0.1006

              Lead ug/g 0.52 0.08 0.02 0.1006

              Manganese ug/g 29 3 0.2 0.1006

              Mercury ug/g 0.02 0.01 0.01 0.1006

              Molybdenum ug/g 0.34 0.1 0.05 0.1006

              Nickel ug/g 1.4 0.4 0.1 0.1006

              Selenium ug/g 12 1 0.02 0.1006

              Silver ug/g 0.36 0.09 0.02 0.1006

              Strontium ug/g 196 20 0.1 0.1006

              Thallium ug/g 0.06 0.02 0.01 0.1006

              Tin ug/g <0.1 0.1 0.1006

              Titanium ug/g 10 2 0.5 0.1006

              Uranium ug/g 0.14 0.04 0.01 0.1006

              Vanadium ug/g 4.0 0.6 0.2 0.1006

              Zinc ug/g 89 10 1 0.1006

   Lab Section 6

              Moisture % 86.93 9 0.02 0.1006

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053537
Sep 08, 2019
TISSUE
09/08/2019 RG_EROL_INV-01_2019-09-08 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 770 80 5 0.1182

              Antimony ug/g 0.03 0.02 0.02 0.1182

              Arsenic ug/g 1.7 0.2 0.02 0.1182

              Barium ug/g 286 30 0.05 0.1182

              Beryllium ug/g 0.03 0.02 0.02 0.1182

              Boron ug/g 2 2 2 0.1182

              Cadmium ug/g 0.24 0.06 0.02 0.1182

              Chromium ug/g 1.3 0.3 0.1 0.1182

              Cobalt ug/g 0.64 0.1 0.02 0.1182

              Copper ug/g 26 3 0.1 0.1182

              Iron ug/g 1100 100 5 0.1182

              Lead ug/g 0.38 0.1 0.02 0.1182

              Manganese ug/g 66 7 0.2 0.1182

              Mercury ug/g 0.04 0.02 0.01 0.1182

              Molybdenum ug/g 0.41 0.1 0.05 0.1182

              Nickel ug/g 1.0 0.2 0.1 0.1182

              Selenium ug/g 4.0 0.4 0.02 0.1182

              Silver ug/g 0.15 0.05 0.02 0.1182

              Strontium ug/g 135 10 0.1 0.1182

              Thallium ug/g 0.03 0.02 0.01 0.1182

              Tin ug/g <0.1 0.1 0.1182

              Titanium ug/g 6.7 2 0.5 0.1182

              Uranium ug/g 0.06 0.02 0.01 0.1182

              Vanadium ug/g 2.7 0.7 0.2 0.1182

              Zinc ug/g 69 10 1 0.1182

   Lab Section 6

              Moisture % 86.95 9 0.02 0.1182

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053538
Sep 08, 2019
TISSUE
09/08/2019 RG_EROL_INV-02_2019-09-08 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 350 50 5 0.137

              Antimony ug/g 0.02 0.02 0.02 0.137

              Arsenic ug/g 1.6 0.2 0.02 0.137

              Barium ug/g 295 30 0.05 0.137

              Beryllium ug/g <0.02 0.02 0.137

              Boron ug/g <2 2 0.137

              Cadmium ug/g 0.31 0.08 0.02 0.137

              Chromium ug/g 0.6 0.2 0.1 0.137

              Cobalt ug/g 0.28 0.07 0.02 0.137

              Copper ug/g 30 3 0.1 0.137

              Iron ug/g 330 50 5 0.137

              Lead ug/g 0.17 0.06 0.02 0.137

              Manganese ug/g 13 2 0.2 0.137

              Mercury ug/g 0.02 0.01 0.01 0.137

              Molybdenum ug/g 0.33 0.1 0.05 0.137

              Nickel ug/g 0.6 0.1 0.1 0.137

              Selenium ug/g 4.2 0.4 0.02 0.137

              Silver ug/g 0.15 0.05 0.02 0.137

              Strontium ug/g 129 10 0.1 0.137

              Thallium ug/g 0.02 0.01 0.01 0.137

              Tin ug/g 0.1 0.1 0.1 0.137

              Titanium ug/g 3.4 1 0.5 0.137

              Uranium ug/g 0.04 0.02 0.01 0.137

              Vanadium ug/g 1.0 0.4 0.2 0.137

              Zinc ug/g 65 10 1 0.137

   Lab Section 6

              Moisture % 85.26 8 0.02 0.137

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053539
Sep 08, 2019
TISSUE
09/08/2019 RG_EROL_INV-03_2019-09-08 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 980 100 5 0.0882

              Antimony ug/g 0.04 0.03 0.02 0.0882

              Arsenic ug/g 1.3 0.2 0.05 0.0882

              Barium ug/g 200 20 0.5 0.0882

              Beryllium ug/g 0.04 0.02 0.02 0.0882

              Boron ug/g <5 5 0.0882

              Cadmium ug/g 0.26 0.06 0.02 0.0882

              Chromium ug/g 1.7 0.9 0.5 0.0882

              Cobalt ug/g 0.7 0.5 0.5 0.0882

              Copper ug/g 21 3 0.5 0.0882

              Iron ug/g 1000 100 5 0.0882

              Lead ug/g 0.54 0.1 0.05 0.0882

              Manganese ug/g 48 7 0.5 0.0882

              Mercury ug/g 0.03 0.02 0.01 0.0882

              Molybdenum ug/g 0.36 0.1 0.05 0.0882

              Nickel ug/g 1.4 0.5 0.5 0.0882

              Selenium ug/g 4.0 0.6 0.05 0.0882

              Silver ug/g 0.16 0.05 0.02 0.0882

              Strontium ug/g 59 6 0.1 0.0882

              Thallium ug/g 0.04 0.02 0.01 0.0882

              Tin ug/g <0.2 0.2 0.0882

              Titanium ug/g 8.8 2 0.5 0.0882

              Uranium ug/g 0.07 0.04 0.02 0.0882

              Vanadium ug/g 3.3 0.8 0.2 0.0882

              Zinc ug/g 70 20 5 0.0882

   Lab Section 6

              Moisture % 88.29 9 0.02 0.0882

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053540
Sep 08, 2019
TISSUE
09/08/2019 RG_ALE1_INV-01_2019-09-08 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 20 2 0.257

              Antimony ug/g 0.01 0.01 0.01 0.257

              Arsenic ug/g 0.29 0.04 0.01 0.257

              Barium ug/g 9.1 0.9 0.02 0.257

              Beryllium ug/g <0.01 0.01 0.257

              Boron ug/g <1 1 0.257

              Cadmium ug/g 1.2 0.1 0.01 0.257

              Chromium ug/g 0.32 0.1 0.05 0.257

              Cobalt ug/g 0.19 0.05 0.01 0.257

              Copper ug/g 20 2 0.05 0.257

              Iron ug/g 150 20 2 0.257

              Lead ug/g 0.20 0.03 0.01 0.257

              Manganese ug/g 25 2 0.1 0.257

              Mercury ug/g 0.13 0.02 0.005 0.257

              Molybdenum ug/g 0.24 0.06 0.02 0.257

              Nickel ug/g 0.19 0.05 0.05 0.257

              Selenium ug/g 4.1 0.4 0.01 0.257

              Silver ug/g 0.04 0.02 0.01 0.257

              Strontium ug/g 10 1 0.05 0.257

              Thallium ug/g 0.007 0.006 0.005 0.257

              Tin ug/g <0.05 0.05 0.257

              Titanium ug/g 1.5 0.5 0.2 0.257

              Uranium ug/g 0.034 0.01 0.005 0.257

              Vanadium ug/g 0.4 0.2 0.1 0.257

              Zinc ug/g 160 20 0.5 0.257

   Lab Section 6

              Moisture % 74.10 7 0.02 0.257

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053541
Sep 08, 2019
TISSUE
09/08/2019 RG_ALE1_INV-02_2019-09-08 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 820 200 50 0.0214

              Antimony ug/g <0.1 0.1 0.0214

              Arsenic ug/g <0.5 0.5 0.0214

              Barium ug/g 15 5 5 0.0214

              Beryllium ug/g 0.03 0.02 0.02 0.0214

              Boron ug/g <50 50 0.0214

              Cadmium ug/g 0.57 0.08 0.02 0.0214

              Chromium ug/g <5 5 0.0214

              Cobalt ug/g <5 5 0.0214

              Copper ug/g 71 20 5 0.0214

              Iron ug/g 690 200 50 0.0214

              Lead ug/g 0.9 0.7 0.5 0.0214

              Manganese ug/g 9 7 5 0.0214

              Mercury ug/g 0.04 0.03 0.02 0.0214

              Molybdenum ug/g 1.0 0.7 0.5 0.0214

              Nickel ug/g <5 5 0.0214

              Selenium ug/g 27 4 0.5 0.0214

              Silver ug/g 0.53 0.08 0.02 0.0214

              Strontium ug/g 9 3 1 0.0214

              Thallium ug/g <0.1 0.1 0.0214

              Tin ug/g <2 2 0.0214

              Titanium ug/g 6 5 5 0.0214

              Uranium ug/g <0.1 0.1 0.0214

              Vanadium ug/g 2 1 1 0.0214

              Zinc ug/g 140 80 50 0.0214

   Lab Section 6

              Moisture % 86.19 9 0.02 0.0214

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053542
Sep 08, 2019
TISSUE
09/08/2019 RG_ALE1_INV-03_2019-09-08 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 45 20 5 0.0996

              Antimony ug/g <0.02 0.02 0.0996

              Arsenic ug/g 0.16 0.05 0.05 0.0996

              Barium ug/g 5.3 1 0.5 0.0996

              Beryllium ug/g <0.02 0.02 0.0996

              Boron ug/g <5 5 0.0996

              Cadmium ug/g 0.47 0.07 0.02 0.0996

              Chromium ug/g <0.5 0.5 0.0996

              Cobalt ug/g <0.5 0.5 0.0996

              Copper ug/g 23 3 0.5 0.0996

              Iron ug/g 100 20 5 0.0996

              Lead ug/g 0.10 0.07 0.05 0.0996

              Manganese ug/g 24 4 0.5 0.0996

              Mercury ug/g 0.04 0.02 0.01 0.0996

              Molybdenum ug/g 0.24 0.1 0.05 0.0996

              Nickel ug/g <0.5 0.5 0.0996

              Selenium ug/g 6.1 0.6 0.05 0.0996

              Silver ug/g 0.07 0.04 0.02 0.0996

              Strontium ug/g 8.8 1 0.1 0.0996

              Thallium ug/g <0.01 0.01 0.0996

              Tin ug/g <0.2 0.2 0.0996

              Titanium ug/g <0.5 0.5 0.0996

              Uranium ug/g <0.02 0.02 0.0996

              Vanadium ug/g <0.2 0.2 0.0996

              Zinc ug/g 160 20 5 0.0996

   Lab Section 6

              Moisture % 68.73 7 0.02 0.0996

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053543
Sep 05, 2019
TISSUE
09/05/2019 RG_EVPPS_INV-01_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 840 80 5 0.1692

              Antimony ug/g 0.04 0.03 0.02 0.1692

              Arsenic ug/g 1.1 0.2 0.02 0.1692

              Barium ug/g 33 3 0.05 0.1692

              Beryllium ug/g 0.03 0.02 0.02 0.1692

              Boron ug/g <2 2 0.1692

              Cadmium ug/g 0.12 0.02 0.02 0.1692

              Chromium ug/g 1.5 0.4 0.1 0.1692

              Cobalt ug/g 0.49 0.07 0.02 0.1692

              Copper ug/g 18 2 0.1 0.1692

              Iron ug/g 550 60 5 0.1692

              Lead ug/g 0.38 0.1 0.02 0.1692

              Manganese ug/g 24 2 0.2 0.1692

              Mercury ug/g 0.04 0.02 0.01 0.1692

              Molybdenum ug/g 0.37 0.1 0.05 0.1692

              Nickel ug/g 1.4 0.4 0.1 0.1692

              Selenium ug/g 14 1 0.02 0.1692

              Silver ug/g 0.12 0.05 0.02 0.1692

              Strontium ug/g 24 2 0.1 0.1692

              Thallium ug/g 0.03 0.02 0.01 0.1692

              Tin ug/g <0.1 0.1 0.1692

              Titanium ug/g 8.0 2 0.5 0.1692

              Uranium ug/g 0.08 0.03 0.01 0.1692

              Vanadium ug/g 3.2 0.8 0.2 0.1692

              Zinc ug/g 81 10 1 0.1692

   Lab Section 6

              Moisture % 85.45 8 0.02 0.1692

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053544
Sep 05, 2019
TISSUE
09/05/2019 RG_EVPPS_INV-02_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 400 50 0.1415

              Antimony ug/g 0.10 0.04 0.02 0.1415

              Arsenic ug/g 1.3 0.2 0.02 0.1415

              Barium ug/g 56 6 0.05 0.1415

              Beryllium ug/g 0.10 0.02 0.02 0.1415

              Boron ug/g 5 2 2 0.1415

              Cadmium ug/g 0.25 0.06 0.02 0.1415

              Chromium ug/g 4.8 0.7 0.1 0.1415

              Cobalt ug/g 0.80 0.1 0.02 0.1415

              Copper ug/g 14 1 0.1 0.1415

              Iron ug/g 1700 200 5 0.1415

              Lead ug/g 1.2 0.2 0.02 0.1415

              Manganese ug/g 33 3 0.2 0.1415

              Mercury ug/g 0.05 0.02 0.01 0.1415

              Molybdenum ug/g 0.69 0.2 0.05 0.1415

              Nickel ug/g 3.0 0.4 0.1 0.1415

              Selenium ug/g 11 1 0.02 0.1415

              Silver ug/g 0.09 0.04 0.02 0.1415

              Strontium ug/g 31 3 0.1 0.1415

              Thallium ug/g 0.08 0.03 0.01 0.1415

              Tin ug/g <0.1 0.1 0.1415

              Titanium ug/g 22 3 0.5 0.1415

              Uranium ug/g 0.32 0.05 0.01 0.1415

              Vanadium ug/g 10 2 0.2 0.1415

              Zinc ug/g 84 10 1 0.1415

   Lab Section 6

              Moisture % 85.60 8 0.02 0.1415

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053545
Sep 05, 2019
TISSUE
09/05/2019 RG_EVPPS_INV-03_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3100 500 50 0.239

              Antimony ug/g 0.09 0.04 0.02 0.239

              Arsenic ug/g 1.3 0.2 0.02 0.239

              Barium ug/g 58 6 0.05 0.239

              Beryllium ug/g 0.11 0.02 0.02 0.239

              Boron ug/g 6 2 2 0.239

              Cadmium ug/g 0.30 0.08 0.02 0.239

              Chromium ug/g 5.2 0.8 0.1 0.239

              Cobalt ug/g 0.94 0.1 0.02 0.239

              Copper ug/g 18 2 0.1 0.239

              Iron ug/g 2200 300 50 0.239

              Lead ug/g 1.3 0.2 0.02 0.239

              Manganese ug/g 40 4 0.2 0.239

              Mercury ug/g 0.06 0.02 0.01 0.239

              Molybdenum ug/g 0.72 0.2 0.05 0.239

              Nickel ug/g 3.4 0.5 0.1 0.239

              Selenium ug/g 11 1 0.02 0.239

              Silver ug/g 0.11 0.04 0.02 0.239

              Strontium ug/g 34 3 0.1 0.239

              Thallium ug/g 0.09 0.03 0.01 0.239

              Tin ug/g <0.1 0.1 0.239

              Titanium ug/g 21 3 0.5 0.239

              Uranium ug/g 0.36 0.05 0.01 0.239

              Vanadium ug/g 11 2 0.2 0.239

              Zinc ug/g 91 10 1 0.239

   Lab Section 6

              Moisture % 84.99 8 0.02 0.239

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 19 of 69

SRC Group # 2019-13451

Minnow Environmental Inc.

Oct 23, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053546
Sep 05, 2019
TISSUE
09/05/2019 RG_ERSCMC_INV-01_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 100 5 0.1629

              Antimony ug/g 0.08 0.04 0.02 0.1629

              Arsenic ug/g 2.2 0.2 0.02 0.1629

              Barium ug/g 49 5 0.05 0.1629

              Beryllium ug/g 0.08 0.02 0.02 0.1629

              Boron ug/g 3 2 2 0.1629

              Cadmium ug/g 0.41 0.06 0.02 0.1629

              Chromium ug/g 3.0 0.4 0.1 0.1629

              Cobalt ug/g 1.1 0.2 0.02 0.1629

              Copper ug/g 17 2 0.1 0.1629

              Iron ug/g 1800 300 50 0.1629

              Lead ug/g 0.95 0.1 0.02 0.1629

              Manganese ug/g 41 4 0.2 0.1629

              Mercury ug/g 0.03 0.02 0.01 0.1629

              Molybdenum ug/g 0.52 0.1 0.05 0.1629

              Nickel ug/g 2.8 0.4 0.1 0.1629

              Selenium ug/g 9.3 0.9 0.02 0.1629

              Silver ug/g 0.18 0.06 0.02 0.1629

              Strontium ug/g 43 4 0.1 0.1629

              Thallium ug/g 0.06 0.02 0.01 0.1629

              Tin ug/g <0.1 0.1 0.1629

              Titanium ug/g 10 2 0.5 0.1629

              Uranium ug/g 0.22 0.03 0.01 0.1629

              Vanadium ug/g 5.5 0.8 0.2 0.1629

              Zinc ug/g 89 10 1 0.1629

   Lab Section 6

              Moisture % 88.48 9 0.02 0.1629

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053547
Sep 05, 2019
TISSUE
09/05/2019 RG_ERSCMC_INV-02_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 520 50 5 0.1592

              Antimony ug/g 0.09 0.04 0.02 0.1592

              Arsenic ug/g 1.5 0.2 0.02 0.1592

              Barium ug/g 23 2 0.05 0.1592

              Beryllium ug/g 0.03 0.02 0.02 0.1592

              Boron ug/g <2 2 0.1592

              Cadmium ug/g 0.30 0.08 0.02 0.1592

              Chromium ug/g 1.6 0.4 0.1 0.1592

              Cobalt ug/g 0.53 0.08 0.02 0.1592

              Copper ug/g 20 2 0.1 0.1592

              Iron ug/g 970 100 5 0.1592

              Lead ug/g 0.35 0.09 0.02 0.1592

              Manganese ug/g 38 4 0.2 0.1592

              Mercury ug/g 0.03 0.02 0.01 0.1592

              Molybdenum ug/g 0.32 0.1 0.05 0.1592

              Nickel ug/g 1.2 0.3 0.1 0.1592

              Selenium ug/g 11 1 0.02 0.1592

              Silver ug/g 0.19 0.06 0.02 0.1592

              Strontium ug/g 23 2 0.1 0.1592

              Thallium ug/g 0.04 0.02 0.01 0.1592

              Tin ug/g <0.1 0.1 0.1592

              Titanium ug/g 5.1 1 0.5 0.1592

              Uranium ug/g 0.08 0.03 0.01 0.1592

              Vanadium ug/g 2.2 0.6 0.2 0.1592

              Zinc ug/g 95 10 1 0.1592

   Lab Section 6

              Moisture % 89.04 9 0.02 0.1592

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053548
Sep 05, 2019
TISSUE
09/05/2019 RG_ERSCMC_INV-03_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 540 50 2 0.3422

              Antimony ug/g 0.04 0.02 0.01 0.3422

              Arsenic ug/g 2.0 0.2 0.01 0.3422

              Barium ug/g 56 6 0.02 0.3422

              Beryllium ug/g 0.02 0.01 0.01 0.3422

              Boron ug/g 1 1 1 0.3422

              Cadmium ug/g 0.36 0.05 0.01 0.3422

              Chromium ug/g 1.2 0.2 0.05 0.3422

              Cobalt ug/g 0.41 0.06 0.01 0.3422

              Copper ug/g 21 2 0.05 0.3422

              Iron ug/g 550 60 2 0.3422

              Lead ug/g 0.36 0.05 0.01 0.3422

              Manganese ug/g 31 3 0.1 0.3422

              Mercury ug/g 0.034 0.01 0.005 0.3422

              Molybdenum ug/g 0.30 0.08 0.02 0.3422

              Nickel ug/g 1.2 0.2 0.05 0.3422

              Selenium ug/g 9.0 0.9 0.01 0.3422

              Silver ug/g 0.18 0.04 0.01 0.3422

              Strontium ug/g 49 5 0.05 0.3422

              Thallium ug/g 0.029 0.01 0.005 0.3422

              Tin ug/g <0.05 0.05 0.3422

              Titanium ug/g 4.7 0.7 0.2 0.3422

              Uranium ug/g 0.070 0.02 0.005 0.3422

              Vanadium ug/g 2.1 0.3 0.1 0.3422

              Zinc ug/g 86 9 0.5 0.3422

   Lab Section 6

              Moisture % 84.94 8 0.02 0.3422

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053549
Sep 05, 2019
TISSUE
09/05/2019 RG_STPD_INV-01_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 87 10 2 0.3558

              Antimony ug/g 0.02 0.01 0.01 0.3558

              Arsenic ug/g 0.66 0.1 0.01 0.3558

              Barium ug/g 26 3 0.02 0.3558

              Beryllium ug/g <0.01 0.01 0.3558

              Boron ug/g <1 1 0.3558

              Cadmium ug/g 0.08 0.01 0.01 0.3558

              Chromium ug/g 0.23 0.1 0.05 0.3558

              Cobalt ug/g 0.14 0.04 0.01 0.3558

              Copper ug/g 15 2 0.05 0.3558

              Iron ug/g 130 20 2 0.3558

              Lead ug/g 0.06 0.02 0.01 0.3558

              Manganese ug/g 10 1 0.1 0.3558

              Mercury ug/g 0.036 0.01 0.005 0.3558

              Molybdenum ug/g 0.17 0.06 0.02 0.3558

              Nickel ug/g 0.34 0.05 0.05 0.3558

              Selenium ug/g 13 1 0.1 0.3558

              Silver ug/g 0.08 0.03 0.01 0.3558

              Strontium ug/g 30 3 0.05 0.3558

              Thallium ug/g 0.017 0.009 0.005 0.3558

              Tin ug/g <0.05 0.05 0.3558

              Titanium ug/g 1.3 0.4 0.2 0.3558

              Uranium ug/g 0.019 0.01 0.005 0.3558

              Vanadium ug/g 0.3 0.2 0.1 0.3558

              Zinc ug/g 82 8 0.5 0.3558

   Lab Section 6

              Moisture % 83.12 8 0.02 0.3558

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 23 of 69

SRC Group # 2019-13451

Minnow Environmental Inc.

Oct 23, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053550
Sep 05, 2019
TISSUE
09/05/2019 RG_STPD_INV-02_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 5 0.1733

              Antimony ug/g 0.03 0.02 0.02 0.1733

              Arsenic ug/g 1.1 0.2 0.02 0.1733

              Barium ug/g 18 2 0.05 0.1733

              Beryllium ug/g <0.02 0.02 0.1733

              Boron ug/g <2 2 0.1733

              Cadmium ug/g 0.15 0.02 0.02 0.1733

              Chromium ug/g 0.4 0.2 0.1 0.1733

              Cobalt ug/g 0.40 0.06 0.02 0.1733

              Copper ug/g 13 1 0.1 0.1733

              Iron ug/g 210 30 5 0.1733

              Lead ug/g 0.13 0.05 0.02 0.1733

              Manganese ug/g 15 2 0.2 0.1733

              Mercury ug/g 0.03 0.02 0.01 0.1733

              Molybdenum ug/g 0.20 0.1 0.05 0.1733

              Nickel ug/g 0.7 0.1 0.1 0.1733

              Selenium ug/g 20 2 0.02 0.1733

              Silver ug/g 0.09 0.04 0.02 0.1733

              Strontium ug/g 23 2 0.1 0.1733

              Thallium ug/g 0.01 0.01 0.01 0.1733

              Tin ug/g <0.1 0.1 0.1733

              Titanium ug/g 2.9 1 0.5 0.1733

              Uranium ug/g 0.03 0.02 0.01 0.1733

              Vanadium ug/g 0.7 0.4 0.2 0.1733

              Zinc ug/g 85 10 1 0.1733

   Lab Section 6

              Moisture % 83.74 8 0.02 0.1733

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053551
Sep 05, 2019
TISSUE
09/05/2019 RG_STPD_INV-03_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 20 2 0.3151

              Antimony ug/g 0.03 0.02 0.01 0.3151

              Arsenic ug/g 1.4 0.1 0.01 0.3151

              Barium ug/g 48 5 0.02 0.3151

              Beryllium ug/g <0.01 0.01 0.3151

              Boron ug/g <1 1 0.3151

              Cadmium ug/g 0.22 0.03 0.01 0.3151

              Chromium ug/g 0.57 0.1 0.05 0.3151

              Cobalt ug/g 0.36 0.05 0.01 0.3151

              Copper ug/g 17 2 0.05 0.3151

              Iron ug/g 290 30 2 0.3151

              Lead ug/g 0.17 0.04 0.01 0.3151

              Manganese ug/g 19 2 0.1 0.3151

              Mercury ug/g 0.037 0.01 0.005 0.3151

              Molybdenum ug/g 0.22 0.06 0.02 0.3151

              Nickel ug/g 0.66 0.2 0.05 0.3151

              Selenium ug/g 16 2 0.1 0.3151

              Silver ug/g 0.09 0.03 0.01 0.3151

              Strontium ug/g 48 5 0.05 0.3151

              Thallium ug/g 0.029 0.01 0.005 0.3151

              Tin ug/g <0.05 0.05 0.3151

              Titanium ug/g 3.2 0.8 0.2 0.3151

              Uranium ug/g 0.044 0.01 0.005 0.3151

              Vanadium ug/g 0.9 0.3 0.1 0.3151

              Zinc ug/g 85 8 0.5 0.3151

   Lab Section 6

              Moisture % 83.74 8 0.02 0.3151

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053552
Sep 05, 2019
TISSUE
09/05/2019 RG_FLA1_INV-01_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 490 70 5 0.2051

              Antimony ug/g <0.02 0.02 0.2051

              Arsenic ug/g 1.5 0.2 0.02 0.2051

              Barium ug/g 70 7 0.05 0.2051

              Beryllium ug/g <0.02 0.02 0.2051

              Boron ug/g <2 2 0.2051

              Cadmium ug/g 0.40 0.06 0.02 0.2051

              Chromium ug/g 1.4 0.4 0.1 0.2051

              Cobalt ug/g 0.31 0.08 0.02 0.2051

              Copper ug/g 44 4 0.1 0.2051

              Iron ug/g 270 40 5 0.2051

              Lead ug/g 0.38 0.1 0.02 0.2051

              Manganese ug/g 13 2 0.2 0.2051

              Mercury ug/g 0.03 0.02 0.01 0.2051

              Molybdenum ug/g 0.25 0.1 0.05 0.2051

              Nickel ug/g 0.4 0.1 0.1 0.2051

              Selenium ug/g 2.7 0.3 0.02 0.2051

              Silver ug/g 0.30 0.08 0.02 0.2051

              Strontium ug/g 52 5 0.1 0.2051

              Thallium ug/g 0.06 0.02 0.01 0.2051

              Tin ug/g <0.1 0.1 0.2051

              Titanium ug/g 8.4 2 0.5 0.2051

              Uranium ug/g 0.03 0.02 0.01 0.2051

              Vanadium ug/g 1.0 0.4 0.2 0.2051

              Zinc ug/g 59 9 1 0.2051

   Lab Section 6

              Moisture % 85.16 8 0.02 0.2051

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053553
Sep 05, 2019
TISSUE
09/05/2019 RG_FLA1_INV-02_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 510 50 5 0.1382

              Antimony ug/g 0.02 0.02 0.02 0.1382

              Arsenic ug/g 1.3 0.2 0.02 0.1382

              Barium ug/g 73 7 0.05 0.1382

              Beryllium ug/g <0.02 0.02 0.1382

              Boron ug/g <2 2 0.1382

              Cadmium ug/g 0.32 0.08 0.02 0.1382

              Chromium ug/g 1.4 0.4 0.1 0.1382

              Cobalt ug/g 0.32 0.08 0.02 0.1382

              Copper ug/g 39 4 0.1 0.1382

              Iron ug/g 290 40 5 0.1382

              Lead ug/g 0.45 0.07 0.02 0.1382

              Manganese ug/g 21 2 0.2 0.1382

              Mercury ug/g 0.03 0.02 0.01 0.1382

              Molybdenum ug/g 0.29 0.1 0.05 0.1382

              Nickel ug/g 0.5 0.1 0.1 0.1382

              Selenium ug/g 3.2 0.3 0.02 0.1382

              Silver ug/g 0.28 0.07 0.02 0.1382

              Strontium ug/g 48 5 0.1 0.1382

              Thallium ug/g 0.06 0.02 0.01 0.1382

              Tin ug/g <0.1 0.1 0.1382

              Titanium ug/g 9.8 2 0.5 0.1382

              Uranium ug/g 0.04 0.02 0.01 0.1382

              Vanadium ug/g 1.2 0.5 0.2 0.1382

              Zinc ug/g 84 10 1 0.1382

   Lab Section 6

              Moisture % 85.98 8 0.02 0.1382

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053554
Sep 05, 2019
TISSUE
09/05/2019 RG_FLA1_INV-03_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 820 80 2 0.2925

              Antimony ug/g 0.03 0.02 0.01 0.2925

              Arsenic ug/g 1.8 0.2 0.01 0.2925

              Barium ug/g 102 10 0.02 0.2925

              Beryllium ug/g 0.03 0.01 0.01 0.2925

              Boron ug/g 1 1 1 0.2925

              Cadmium ug/g 0.23 0.03 0.01 0.2925

              Chromium ug/g 2.1 0.3 0.05 0.2925

              Cobalt ug/g 0.38 0.06 0.01 0.2925

              Copper ug/g 55 6 0.05 0.2925

              Iron ug/g 460 50 2 0.2925

              Lead ug/g 0.61 0.09 0.01 0.2925

              Manganese ug/g 28 3 0.1 0.2925

              Mercury ug/g 0.025 0.01 0.005 0.2925

              Molybdenum ug/g 0.32 0.08 0.02 0.2925

              Nickel ug/g 0.69 0.2 0.05 0.2925

              Selenium ug/g 2.8 0.3 0.01 0.2925

              Silver ug/g 0.36 0.05 0.01 0.2925

              Strontium ug/g 75 8 0.05 0.2925

              Thallium ug/g 0.074 0.02 0.005 0.2925

              Tin ug/g 0.05 0.05 0.05 0.2925

              Titanium ug/g 12 2 0.2 0.2925

              Uranium ug/g 0.051 0.01 0.005 0.2925

              Vanadium ug/g 1.8 0.4 0.1 0.2925

              Zinc ug/g 59 6 0.5 0.2925

   Lab Section 6

              Moisture % 84.42 8 0.02 0.2925

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053555
Sep 11, 2019
TISSUE
09/11/2019 RG_UPBEC_INV-01_2019-09-11 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2400 400 50 0.1492

              Antimony ug/g 0.16 0.05 0.02 0.1492

              Arsenic ug/g 1.5 0.2 0.02 0.1492

              Barium ug/g 51 5 0.05 0.1492

              Beryllium ug/g 0.11 0.02 0.02 0.1492

              Boron ug/g 6 2 2 0.1492

              Cadmium ug/g 5.8 0.6 0.02 0.1492

              Chromium ug/g 5.1 0.8 0.1 0.1492

              Cobalt ug/g 2.0 0.2 0.02 0.1492

              Copper ug/g 21 2 0.1 0.1492

              Iron ug/g 1700 200 50 0.1492

              Lead ug/g 1.4 0.2 0.02 0.1492

              Manganese ug/g 64 6 0.2 0.1492

              Mercury ug/g 0.05 0.02 0.01 0.1492

              Molybdenum ug/g 0.68 0.2 0.05 0.1492

              Nickel ug/g 5.4 0.8 0.1 0.1492

              Selenium ug/g 9.9 1 0.02 0.1492

              Silver ug/g 0.15 0.05 0.02 0.1492

              Strontium ug/g 15 2 0.1 0.1492

              Thallium ug/g 0.08 0.03 0.01 0.1492

              Tin ug/g <0.1 0.1 0.1492

              Titanium ug/g 22 3 0.5 0.1492

              Uranium ug/g 0.51 0.08 0.01 0.1492

              Vanadium ug/g 12 2 0.2 0.1492

              Zinc ug/g 240 20 1 0.1492

   Lab Section 6

              Moisture % 78.27 8 0.02 0.1492

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053556
Sep 11, 2019
TISSUE
09/11/2019 RG_UPBEC_INV-02_2019-09-11 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3600 500 50 0.1905

              Antimony ug/g 0.16 0.05 0.02 0.1905

              Arsenic ug/g 2.4 0.2 0.02 0.1905

              Barium ug/g 50 5 0.05 0.1905

              Beryllium ug/g 0.14 0.03 0.02 0.1905

              Boron ug/g 6 2 2 0.1905

              Cadmium ug/g 11 1 0.02 0.1905

              Chromium ug/g 6.8 1 0.1 0.1905

              Cobalt ug/g 3.1 0.3 0.02 0.1905

              Copper ug/g 31 3 0.1 0.1905

              Iron ug/g 2200 300 50 0.1905

              Lead ug/g 1.8 0.3 0.02 0.1905

              Manganese ug/g 49 5 0.2 0.1905

              Mercury ug/g 0.06 0.02 0.01 0.1905

              Molybdenum ug/g 0.75 0.2 0.05 0.1905

              Nickel ug/g 7.7 1 0.1 0.1905

              Selenium ug/g 12 1 0.02 0.1905

              Silver ug/g 0.16 0.05 0.02 0.1905

              Strontium ug/g 18 2 0.1 0.1905

              Thallium ug/g 0.13 0.03 0.01 0.1905

              Tin ug/g <0.1 0.1 0.1905

              Titanium ug/g 29 4 0.5 0.1905

              Uranium ug/g 0.52 0.08 0.01 0.1905

              Vanadium ug/g 16 2 0.2 0.1905

              Zinc ug/g 330 30 1 0.1905

   Lab Section 6

              Moisture % 82.81 8 0.02 0.1905

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053557
Sep 11, 2019
TISSUE
09/11/2019 RG_UPBEC_INV-03_2019-09-11 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3000 400 50 0.1748

              Antimony ug/g 0.19 0.06 0.02 0.1748

              Arsenic ug/g 1.8 0.3 0.02 0.1748

              Barium ug/g 45 4 0.05 0.1748

              Beryllium ug/g 0.15 0.03 0.02 0.1748

              Boron ug/g 5 2 2 0.1748

              Cadmium ug/g 7.4 0.7 0.02 0.1748

              Chromium ug/g 6.3 0.9 0.1 0.1748

              Cobalt ug/g 2.5 0.2 0.02 0.1748

              Copper ug/g 29 3 0.1 0.1748

              Iron ug/g 2400 400 50 0.1748

              Lead ug/g 2.2 0.2 0.02 0.1748

              Manganese ug/g 41 4 0.2 0.1748

              Mercury ug/g 0.06 0.02 0.01 0.1748

              Molybdenum ug/g 0.80 0.2 0.05 0.1748

              Nickel ug/g 8.3 1 0.1 0.1748

              Selenium ug/g 10 1 0.02 0.1748

              Silver ug/g 0.18 0.06 0.02 0.1748

              Strontium ug/g 16 2 0.1 0.1748

              Thallium ug/g 0.12 0.03 0.01 0.1748

              Tin ug/g <0.1 0.1 0.1748

              Titanium ug/g 24 4 0.5 0.1748

              Uranium ug/g 0.60 0.09 0.01 0.1748

              Vanadium ug/g 15 2 0.2 0.1748

              Zinc ug/g 260 30 1 0.1748

   Lab Section 6

              Moisture % 83.64 8 0.02 0.1748

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053558
Sep 12, 2019
TISSUE
09/12/2019 RG_SEROX_INV-01_2019-09-12 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 490 50 2 0.5017

              Antimony ug/g 0.02 0.01 0.01 0.5017

              Arsenic ug/g 2.8 0.3 0.01 0.5017

              Barium ug/g 152 20 0.02 0.5017

              Beryllium ug/g 0.02 0.01 0.01 0.5017

              Boron ug/g 1 1 1 0.5017

              Cadmium ug/g 0.19 0.05 0.01 0.5017

              Chromium ug/g 1.3 0.2 0.05 0.5017

              Cobalt ug/g 0.37 0.06 0.01 0.5017

              Copper ug/g 58 6 0.05 0.5017

              Iron ug/g 330 30 2 0.5017

              Lead ug/g 0.21 0.03 0.01 0.5017

              Manganese ug/g 26 3 0.1 0.5017

              Mercury ug/g 0.020 0.01 0.005 0.5017

              Molybdenum ug/g 0.32 0.08 0.02 0.5017

              Nickel ug/g 1.1 0.2 0.05 0.5017

              Selenium ug/g 5.9 0.6 0.01 0.5017

              Silver ug/g 0.37 0.06 0.01 0.5017

              Strontium ug/g 196 20 0.05 0.5017

              Thallium ug/g 0.070 0.02 0.005 0.5017

              Tin ug/g <0.05 0.05 0.5017

              Titanium ug/g 4.0 0.6 0.2 0.5017

              Uranium ug/g 0.077 0.02 0.005 0.5017

              Vanadium ug/g 1.6 0.4 0.1 0.5017

              Zinc ug/g 55 6 0.5 0.5017

   Lab Section 6

              Moisture % 86.29 9 0.02 0.5017

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053559
Sep 12, 2019
TISSUE
09/12/2019 RG_SEROX_INV-02_2019-09-12 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 510 80 20 0.5093

              Antimony ug/g 0.02 0.01 0.01 0.5093

              Arsenic ug/g 2.9 0.3 0.01 0.5093

              Barium ug/g 146 10 0.02 0.5093

              Beryllium ug/g 0.02 0.01 0.01 0.5093

              Boron ug/g 1 1 1 0.5093

              Cadmium ug/g 0.23 0.03 0.01 0.5093

              Chromium ug/g 1.3 0.2 0.05 0.5093

              Cobalt ug/g 0.42 0.06 0.01 0.5093

              Copper ug/g 52 5 0.05 0.5093

              Iron ug/g 310 30 2 0.5093

              Lead ug/g 0.20 0.03 0.01 0.5093

              Manganese ug/g 38 4 0.1 0.5093

              Mercury ug/g 0.019 0.01 0.005 0.5093

              Molybdenum ug/g 0.32 0.08 0.02 0.5093

              Nickel ug/g 1.1 0.2 0.05 0.5093

              Selenium ug/g 5.6 0.8 0.1 0.5093

              Silver ug/g 0.35 0.05 0.01 0.5093

              Strontium ug/g 199 20 0.05 0.5093

              Thallium ug/g 0.065 0.02 0.005 0.5093

              Tin ug/g <0.05 0.05 0.5093

              Titanium ug/g 4.4 0.7 0.2 0.5093

              Uranium ug/g 0.081 0.02 0.005 0.5093

              Vanadium ug/g 1.6 0.4 0.1 0.5093

              Zinc ug/g 51 5 0.5 0.5093

   Lab Section 6

              Moisture % 84.58 8 0.02 0.5093

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053560
Sep 12, 2019
TISSUE
09/12/2019 RG_SEROX_INV-03_2019-09-12 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 460 50 2 0.5072

              Antimony ug/g 0.02 0.01 0.01 0.5072

              Arsenic ug/g 2.7 0.3 0.01 0.5072

              Barium ug/g 147 10 0.02 0.5072

              Beryllium ug/g 0.02 0.01 0.01 0.5072

              Boron ug/g 1 1 1 0.5072

              Cadmium ug/g 0.19 0.05 0.01 0.5072

              Chromium ug/g 1.2 0.2 0.05 0.5072

              Cobalt ug/g 0.40 0.06 0.01 0.5072

              Copper ug/g 51 5 0.05 0.5072

              Iron ug/g 270 30 2 0.5072

              Lead ug/g 0.18 0.04 0.01 0.5072

              Manganese ug/g 33 3 0.1 0.5072

              Mercury ug/g 0.017 0.009 0.005 0.5072

              Molybdenum ug/g 0.30 0.08 0.02 0.5072

              Nickel ug/g 1.0 0.2 0.05 0.5072

              Selenium ug/g 5.6 0.8 0.1 0.5072

              Silver ug/g 0.34 0.05 0.01 0.5072

              Strontium ug/g 190 20 0.05 0.5072

              Thallium ug/g 0.063 0.02 0.005 0.5072

              Tin ug/g <0.05 0.05 0.5072

              Titanium ug/g 3.6 0.9 0.2 0.5072

              Uranium ug/g 0.073 0.02 0.005 0.5072

              Vanadium ug/g 1.5 0.4 0.1 0.5072

              Zinc ug/g 52 5 0.5 0.5072

   Lab Section 6

              Moisture % 84.77 8 0.02 0.5072

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053561
Sep 10, 2019
TISSUE
09/10/2019 RG_DOMRS_INV-01_2019-09-10 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 250 40 5 0.1712

              Antimony ug/g 0.04 0.03 0.02 0.1712

              Arsenic ug/g 1.1 0.2 0.02 0.1712

              Barium ug/g 48 5 0.05 0.1712

              Beryllium ug/g <0.02 0.02 0.1712

              Boron ug/g <2 2 0.1712

              Cadmium ug/g 0.05 0.02 0.02 0.1712

              Chromium ug/g 0.5 0.2 0.1 0.1712

              Cobalt ug/g 0.36 0.09 0.02 0.1712

              Copper ug/g 12 1 0.1 0.1712

              Iron ug/g 980 100 5 0.1712

              Lead ug/g 0.15 0.05 0.02 0.1712

              Manganese ug/g 340 30 0.2 0.1712

              Mercury ug/g 0.04 0.02 0.01 0.1712

              Molybdenum ug/g 0.78 0.2 0.05 0.1712

              Nickel ug/g 0.4 0.1 0.1 0.1712

              Selenium ug/g 11 1 0.02 0.1712

              Silver ug/g 0.10 0.04 0.02 0.1712

              Strontium ug/g 40 4 0.1 0.1712

              Thallium ug/g <0.01 0.01 0.1712

              Tin ug/g <0.1 0.1 0.1712

              Titanium ug/g 2.8 1 0.5 0.1712

              Uranium ug/g 0.05 0.02 0.01 0.1712

              Vanadium ug/g 0.8 0.4 0.2 0.1712

              Zinc ug/g 90 10 1 0.1712

   Lab Section 6

              Moisture % 86.13 9 0.02 0.1712

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053562
Sep 10, 2019
TISSUE
09/10/2019 RG_DOMRS_INV-02_2019-09-10 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 360 50 5 0.1691

              Antimony ug/g 0.03 0.02 0.02 0.1691

              Arsenic ug/g 1.2 0.2 0.02 0.1691

              Barium ug/g 38 4 0.05 0.1691

              Beryllium ug/g <0.02 0.02 0.1691

              Boron ug/g <2 2 0.1691

              Cadmium ug/g 0.16 0.02 0.02 0.1691

              Chromium ug/g 1.6 0.4 0.1 0.1691

              Cobalt ug/g 0.38 0.1 0.02 0.1691

              Copper ug/g 8.9 1 0.1 0.1691

              Iron ug/g 840 80 5 0.1691

              Lead ug/g 0.26 0.06 0.02 0.1691

              Manganese ug/g 200 20 0.2 0.1691

              Mercury ug/g 0.03 0.02 0.01 0.1691

              Molybdenum ug/g 0.53 0.1 0.05 0.1691

              Nickel ug/g 0.8 0.1 0.1 0.1691

              Selenium ug/g 7.7 0.8 0.02 0.1691

              Silver ug/g 0.07 0.04 0.02 0.1691

              Strontium ug/g 70 7 0.1 0.1691

              Thallium ug/g 0.01 0.01 0.01 0.1691

              Tin ug/g <0.1 0.1 0.1691

              Titanium ug/g 4.6 1 0.5 0.1691

              Uranium ug/g 0.19 0.05 0.01 0.1691

              Vanadium ug/g 1.4 0.5 0.2 0.1691

              Zinc ug/g 73 10 1 0.1691

   Lab Section 6

              Moisture % 83.84 8 0.02 0.1691

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053563
Sep 10, 2019
TISSUE
09/10/2019 RG_DOMRS_INV-03_2019-09-10 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 300 40 5 0.1629

              Antimony ug/g <0.02 0.02 0.1629

              Arsenic ug/g 1.6 0.2 0.02 0.1629

              Barium ug/g 48 5 0.05 0.1629

              Beryllium ug/g <0.02 0.02 0.1629

              Boron ug/g <2 2 0.1629

              Cadmium ug/g 0.05 0.02 0.02 0.1629

              Chromium ug/g 0.5 0.2 0.1 0.1629

              Cobalt ug/g 0.42 0.06 0.02 0.1629

              Copper ug/g 8.6 1 0.1 0.1629

              Iron ug/g 1100 100 5 0.1629

              Lead ug/g 0.15 0.05 0.02 0.1629

              Manganese ug/g 260 30 0.2 0.1629

              Mercury ug/g 0.03 0.02 0.01 0.1629

              Molybdenum ug/g 1.1 0.2 0.05 0.1629

              Nickel ug/g 0.6 0.1 0.1 0.1629

              Selenium ug/g 8.8 0.9 0.02 0.1629

              Silver ug/g 0.06 0.03 0.02 0.1629

              Strontium ug/g 67 7 0.1 0.1629

              Thallium ug/g 0.01 0.01 0.01 0.1629

              Tin ug/g <0.1 0.1 0.1629

              Titanium ug/g 3.4 1 0.5 0.1629

              Uranium ug/g 0.07 0.02 0.01 0.1629

              Vanadium ug/g 0.9 0.4 0.2 0.1629

              Zinc ug/g 72 10 1 0.1629

   Lab Section 6

              Moisture % 85.90 8 0.02 0.1629

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053564
Sep 09, 2019
TISSUE
09/09/2019 RG_FLOX_INV-01_2019-09-09 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 480 70 5 0.1773

              Antimony ug/g 0.04 0.03 0.02 0.1773

              Arsenic ug/g 1.1 0.2 0.02 0.1773

              Barium ug/g 14 1 0.05 0.1773

              Beryllium ug/g <0.02 0.02 0.1773

              Boron ug/g <2 2 0.1773

              Cadmium ug/g 0.12 0.02 0.02 0.1773

              Chromium ug/g 0.9 0.3 0.1 0.1773

              Cobalt ug/g 0.42 0.06 0.02 0.1773

              Copper ug/g 18 2 0.1 0.1773

              Iron ug/g 380 60 5 0.1773

              Lead ug/g 0.24 0.06 0.02 0.1773

              Manganese ug/g 9.0 1 0.2 0.1773

              Mercury ug/g 0.06 0.02 0.01 0.1773

              Molybdenum ug/g 0.17 0.09 0.05 0.1773

              Nickel ug/g 0.4 0.1 0.1 0.1773

              Selenium ug/g 5.5 0.6 0.02 0.1773

              Silver ug/g 0.08 0.04 0.02 0.1773

              Strontium ug/g 7.7 1 0.1 0.1773

              Thallium ug/g 0.02 0.01 0.01 0.1773

              Tin ug/g <0.1 0.1 0.1773

              Titanium ug/g 8.4 2 0.5 0.1773

              Uranium ug/g 0.04 0.02 0.01 0.1773

              Vanadium ug/g 1.2 0.5 0.2 0.1773

              Zinc ug/g 89 10 1 0.1773

   Lab Section 6

              Moisture % 86.31 9 0.02 0.1773

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053565
Sep 09, 2019
TISSUE
09/09/2019 RG_FLOX_INV-02_2019-09-09 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 670 70 5 0.1709

              Antimony ug/g 0.05 0.03 0.02 0.1709

              Arsenic ug/g 1.2 0.2 0.02 0.1709

              Barium ug/g 15 2 0.05 0.1709

              Beryllium ug/g 0.02 0.02 0.02 0.1709

              Boron ug/g <2 2 0.1709

              Cadmium ug/g 0.13 0.02 0.02 0.1709

              Chromium ug/g 1.2 0.3 0.1 0.1709

              Cobalt ug/g 0.36 0.09 0.02 0.1709

              Copper ug/g 17 2 0.1 0.1709

              Iron ug/g 540 50 5 0.1709

              Lead ug/g 0.31 0.08 0.02 0.1709

              Manganese ug/g 9.5 1 0.2 0.1709

              Mercury ug/g 0.04 0.02 0.01 0.1709

              Molybdenum ug/g 0.21 0.1 0.05 0.1709

              Nickel ug/g 0.5 0.1 0.1 0.1709

              Selenium ug/g 5.1 0.5 0.02 0.1709

              Silver ug/g 0.08 0.04 0.02 0.1709

              Strontium ug/g 9.1 1 0.1 0.1709

              Thallium ug/g 0.02 0.01 0.01 0.1709

              Tin ug/g <0.1 0.1 0.1709

              Titanium ug/g 12 2 0.5 0.1709

              Uranium ug/g 0.04 0.02 0.01 0.1709

              Vanadium ug/g 1.7 0.6 0.2 0.1709

              Zinc ug/g 82 10 1 0.1709

   Lab Section 6

              Moisture % 88.12 9 0.02 0.1709

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053566
Sep 09, 2019
TISSUE
09/09/2019 RG_FLOX_INV-03_2019-09-09 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 850 80 5 0.1592

              Antimony ug/g 0.03 0.02 0.02 0.1592

              Arsenic ug/g 1.4 0.2 0.02 0.1592

              Barium ug/g 36 4 0.05 0.1592

              Beryllium ug/g 0.04 0.02 0.02 0.1592

              Boron ug/g <2 2 0.1592

              Cadmium ug/g 0.17 0.02 0.02 0.1592

              Chromium ug/g 1.5 0.4 0.1 0.1592

              Cobalt ug/g 0.54 0.08 0.02 0.1592

              Copper ug/g 25 2 0.1 0.1592

              Iron ug/g 690 70 5 0.1592

              Lead ug/g 0.45 0.07 0.02 0.1592

              Manganese ug/g 10 2 0.2 0.1592

              Mercury ug/g 0.04 0.02 0.01 0.1592

              Molybdenum ug/g 0.35 0.1 0.05 0.1592

              Nickel ug/g 0.7 0.1 0.1 0.1592

              Selenium ug/g 5.5 0.6 0.02 0.1592

              Silver ug/g 0.12 0.05 0.02 0.1592

              Strontium ug/g 22 2 0.1 0.1592

              Thallium ug/g 0.03 0.02 0.01 0.1592

              Tin ug/g <0.1 0.1 0.1592

              Titanium ug/g 15 2 0.5 0.1592

              Uranium ug/g 0.07 0.02 0.01 0.1592

              Vanadium ug/g 2.0 0.5 0.2 0.1592

              Zinc ug/g 78 10 1 0.1592

   Lab Section 6

              Moisture % 87.14 9 0.02 0.1592

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053567
Sep 05, 2019
TISSUE
09/05/2019 RG_AQU1_INV-01_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 670 70 2 0.3631

              Antimony ug/g 0.04 0.02 0.01 0.3631

              Arsenic ug/g 0.99 0.1 0.01 0.3631

              Barium ug/g 83 8 0.02 0.3631

              Beryllium ug/g 0.02 0.01 0.01 0.3631

              Boron ug/g 2 1 1 0.3631

              Cadmium ug/g 0.76 0.1 0.01 0.3631

              Chromium ug/g 1.0 0.2 0.05 0.3631

              Cobalt ug/g 0.67 0.1 0.01 0.3631

              Copper ug/g 16 2 0.05 0.3631

              Iron ug/g 380 40 2 0.3631

              Lead ug/g 0.36 0.05 0.01 0.3631

              Manganese ug/g 85 8 0.1 0.3631

              Mercury ug/g 0.009 0.007 0.005 0.3631

              Molybdenum ug/g 0.22 0.06 0.02 0.3631

              Nickel ug/g 1.4 0.2 0.05 0.3631

              Selenium ug/g 17 2 0.1 0.3631

              Silver ug/g 0.17 0.04 0.01 0.3631

              Strontium ug/g 102 10 0.05 0.3631

              Thallium ug/g 0.028 0.01 0.005 0.3631

              Tin ug/g <0.05 0.05 0.3631

              Titanium ug/g 5.5 0.8 0.2 0.3631

              Uranium ug/g 0.067 0.02 0.005 0.3631

              Vanadium ug/g 2.4 0.4 0.1 0.3631

              Zinc ug/g 50 5 0.5 0.3631

   Lab Section 6

              Moisture % 66.26 7 0.02 0.3631

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053568
Sep 05, 2019
TISSUE
09/05/2019 RG_AQU1_INV-02_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 780 100 20 0.4519

              Antimony ug/g 0.05 0.02 0.01 0.4519

              Arsenic ug/g 1.6 0.2 0.01 0.4519

              Barium ug/g 57 6 0.02 0.4519

              Beryllium ug/g 0.02 0.01 0.01 0.4519

              Boron ug/g 2 1 1 0.4519

              Cadmium ug/g 0.92 0.1 0.01 0.4519

              Chromium ug/g 1.1 0.2 0.05 0.4519

              Cobalt ug/g 0.64 0.1 0.01 0.4519

              Copper ug/g 22 2 0.05 0.4519

              Iron ug/g 360 40 2 0.4519

              Lead ug/g 0.37 0.06 0.01 0.4519

              Manganese ug/g 67 7 0.1 0.4519

              Mercury ug/g 0.016 0.009 0.005 0.4519

              Molybdenum ug/g 0.32 0.08 0.02 0.4519

              Nickel ug/g 1.7 0.2 0.05 0.4519

              Selenium ug/g 12 1 0.1 0.4519

              Silver ug/g 0.36 0.05 0.01 0.4519

              Strontium ug/g 103 10 0.05 0.4519

              Thallium ug/g 0.051 0.01 0.005 0.4519

              Tin ug/g <0.05 0.05 0.4519

              Titanium ug/g 6.1 0.9 0.2 0.4519

              Uranium ug/g 0.082 0.02 0.005 0.4519

              Vanadium ug/g 2.5 0.4 0.1 0.4519

              Zinc ug/g 50 5 0.5 0.4519

   Lab Section 6

              Moisture % 77.75 8 0.02 0.4519

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053569
Sep 05, 2019
TISSUE
09/05/2019 RG_AQU1_INV-03_2019-09-05 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g Not Reported 2 0.2739

              Antimony ug/g Not Reported 0.01 0.2739

              Arsenic ug/g Not Reported 0.01 0.2739

              Barium ug/g Not Reported 0.02 0.2739

              Beryllium ug/g Not Reported 0.01 0.2739

              Boron ug/g Not Reported 1 0.2739

              Cadmium ug/g Not Reported 0.01 0.2739

              Chromium ug/g Not Reported 0.05 0.2739

              Cobalt ug/g Not Reported 0.01 0.2739

              Copper ug/g Not Reported 0.05 0.2739

              Iron ug/g Not Reported 2 0.2739

              Lead ug/g Not Reported 0.01 0.2739

              Manganese ug/g Not Reported 0.1 0.2739

              Mercury ug/g Not Reported 0.005 0.2739

              Molybdenum ug/g Not Reported 0.02 0.2739

              Nickel ug/g Not Reported 0.05 0.2739

              Selenium ug/g Not Reported 0.01 0.2739

              Silver ug/g Not Reported 0.01 0.2739

              Strontium ug/g Not Reported 0.05 0.2739

              Thallium ug/g Not Reported 0.005 0.2739

              Tin ug/g Not Reported 0.05 0.2739

              Titanium ug/g Not Reported 0.2 0.2739

              Uranium ug/g Not Reported 0.005 0.2739

              Vanadium ug/g Not Reported 0.1 0.2739

              Zinc ug/g Not Reported 0.5 0.2739

   Lab Section 6

              Moisture % 73.42 7 0.02 0.2739

Sample was inadvertently ruined in the analytical testing process.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053570
Sep 08, 2019
TISSUE
09/08/2019 RG_MIC2_INV-01_2019-09-08 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2500 200 20 0.3247

              Antimony ug/g 0.10 0.02 0.01 0.3247

              Arsenic ug/g 1.3 0.1 0.01 0.3247

              Barium ug/g 47 5 0.02 0.3247

              Beryllium ug/g 0.09 0.02 0.01 0.3247

              Boron ug/g 4 1 1 0.3247

              Cadmium ug/g 1.1 0.1 0.01 0.3247

              Chromium ug/g 3.5 0.5 0.05 0.3247

              Cobalt ug/g 1.5 0.2 0.01 0.3247

              Copper ug/g 12 1 0.05 0.3247

              Iron ug/g 1700 200 2 0.3247

              Lead ug/g 1.4 0.1 0.01 0.3247

              Manganese ug/g 27 3 0.1 0.3247

              Mercury ug/g 0.031 0.01 0.005 0.3247

              Molybdenum ug/g 0.33 0.08 0.02 0.3247

              Nickel ug/g 3.3 0.5 0.05 0.3247

              Selenium ug/g 4.1 0.6 0.1 0.3247

              Silver ug/g 0.18 0.04 0.01 0.3247

              Strontium ug/g 138 10 0.05 0.3247

              Thallium ug/g 0.074 0.02 0.005 0.3247

              Tin ug/g 0.06 0.05 0.05 0.3247

              Titanium ug/g 20 2 0.2 0.3247

              Uranium ug/g 0.18 0.03 0.005 0.3247

              Vanadium ug/g 9.0 1 0.1 0.3247

              Zinc ug/g 70 7 0.5 0.3247

   Lab Section 6

              Moisture % 67.55 7 0.02 0.3247

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053571
Sep 08, 2019
TISSUE
09/08/2019 RG_MIC2_INV-02_2019-09-08 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 50 0.2327

              Antimony ug/g 0.06 0.03 0.02 0.2327

              Arsenic ug/g 0.63 0.09 0.02 0.2327

              Barium ug/g 44 4 0.05 0.2327

              Beryllium ug/g 0.04 0.02 0.02 0.2327

              Boron ug/g 2 2 2 0.2327

              Cadmium ug/g 1.7 0.2 0.02 0.2327

              Chromium ug/g 2.6 0.4 0.1 0.2327

              Cobalt ug/g 3.5 0.4 0.02 0.2327

              Copper ug/g 23 2 0.1 0.2327

              Iron ug/g 780 80 5 0.2327

              Lead ug/g 0.56 0.08 0.02 0.2327

              Manganese ug/g 29 3 0.2 0.2327

              Mercury ug/g 0.07 0.02 0.01 0.2327

              Molybdenum ug/g 0.27 0.1 0.05 0.2327

              Nickel ug/g 1.8 0.4 0.1 0.2327

              Selenium ug/g 5.5 0.6 0.02 0.2327

              Silver ug/g 0.11 0.04 0.02 0.2327

              Strontium ug/g 15 2 0.1 0.2327

              Thallium ug/g 0.06 0.02 0.01 0.2327

              Tin ug/g 0.1 0.1 0.1 0.2327

              Titanium ug/g 15 2 0.5 0.2327

              Uranium ug/g 0.12 0.03 0.01 0.2327

              Vanadium ug/g 4.7 0.7 0.2 0.2327

              Zinc ug/g 140 10 1 0.2327

   Lab Section 6

              Moisture % 68.00 7 0.02 0.2327

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053572
Sep 08, 2019
TISSUE
09/08/2019 RG_MIC2_INV-03_2019-09-08 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1900 300 50 0.1943

              Antimony ug/g 0.07 0.04 0.02 0.1943

              Arsenic ug/g 1.2 0.2 0.02 0.1943

              Barium ug/g 31 3 0.05 0.1943

              Beryllium ug/g 0.07 0.02 0.02 0.1943

              Boron ug/g 3 2 2 0.1943

              Cadmium ug/g 1.7 0.2 0.02 0.1943

              Chromium ug/g 2.8 0.4 0.1 0.1943

              Cobalt ug/g 1.2 0.2 0.02 0.1943

              Copper ug/g 17 2 0.1 0.1943

              Iron ug/g 1200 100 5 0.1943

              Lead ug/g 0.78 0.1 0.02 0.1943

              Manganese ug/g 17 2 0.2 0.1943

              Mercury ug/g 0.03 0.02 0.01 0.1943

              Molybdenum ug/g 0.32 0.1 0.05 0.1943

              Nickel ug/g 2.5 0.4 0.1 0.1943

              Selenium ug/g 13 1 0.02 0.1943

              Silver ug/g 0.14 0.05 0.02 0.1943

              Strontium ug/g 24 2 0.1 0.1943

              Thallium ug/g 0.06 0.02 0.01 0.1943

              Tin ug/g <0.1 0.1 0.1943

              Titanium ug/g 17 2 0.5 0.1943

              Uranium ug/g 0.15 0.04 0.01 0.1943

              Vanadium ug/g 6.7 1 0.2 0.1943

              Zinc ug/g 79 10 1 0.1943

   Lab Section 6

              Moisture % 80.60 8 0.02 0.1943

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053573
Sep 09, 2019
TISSUE
09/09/2019 RG_MIWW_INV-01_2019-09-09 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 350 50 5 0.1748

              Antimony ug/g 0.04 0.03 0.02 0.1748

              Arsenic ug/g 0.95 0.1 0.02 0.1748

              Barium ug/g 50 5 0.05 0.1748

              Beryllium ug/g <0.02 0.02 0.1748

              Boron ug/g <2 2 0.1748

              Cadmium ug/g 0.77 0.1 0.02 0.1748

              Chromium ug/g 0.5 0.2 0.1 0.1748

              Cobalt ug/g 0.60 0.09 0.02 0.1748

              Copper ug/g 13 1 0.1 0.1748

              Iron ug/g 200 30 5 0.1748

              Lead ug/g 0.16 0.05 0.02 0.1748

              Manganese ug/g 25 2 0.2 0.1748

              Mercury ug/g 0.02 0.01 0.01 0.1748

              Molybdenum ug/g 0.15 0.08 0.05 0.1748

              Nickel ug/g 0.9 0.1 0.1 0.1748

              Selenium ug/g 4.5 0.4 0.02 0.1748

              Silver ug/g 0.12 0.05 0.02 0.1748

              Strontium ug/g 142 10 0.1 0.1748

              Thallium ug/g 0.02 0.01 0.01 0.1748

              Tin ug/g <0.1 0.1 0.1748

              Titanium ug/g 4.3 1 0.5 0.1748

              Uranium ug/g 0.05 0.02 0.01 0.1748

              Vanadium ug/g 1.1 0.4 0.2 0.1748

              Zinc ug/g 50 8 1 0.1748

   Lab Section 6

              Moisture % 85.75 8 0.02 0.1748

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053574
Sep 09, 2019
TISSUE
09/09/2019 RG_MIWW_INV-02_2019-09-09 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 490 70 5 0.0949

              Antimony ug/g 0.06 0.03 0.02 0.0949

              Arsenic ug/g 2.6 0.4 0.05 0.0949

              Barium ug/g 280 30 0.5 0.0949

              Beryllium ug/g <0.02 0.02 0.0949

              Boron ug/g <5 5 0.0949

              Cadmium ug/g 0.44 0.07 0.02 0.0949

              Chromium ug/g 0.8 0.6 0.5 0.0949

              Cobalt ug/g <0.5 0.5 0.0949

              Copper ug/g 35 5 0.5 0.0949

              Iron ug/g 270 40 5 0.0949

              Lead ug/g 0.18 0.09 0.05 0.0949

              Manganese ug/g 9.5 2 0.5 0.0949

              Mercury ug/g 0.02 0.01 0.01 0.0949

              Molybdenum ug/g 0.29 0.1 0.05 0.0949

              Nickel ug/g 0.8 0.5 0.5 0.0949

              Selenium ug/g 8.3 0.8 0.05 0.0949

              Silver ug/g 0.23 0.06 0.02 0.0949

              Strontium ug/g 262 30 0.1 0.0949

              Thallium ug/g 0.04 0.02 0.01 0.0949

              Tin ug/g <0.2 0.2 0.0949

              Titanium ug/g 5.8 1 0.5 0.0949

              Uranium ug/g 0.07 0.04 0.02 0.0949

              Vanadium ug/g 1.5 0.5 0.2 0.0949

              Zinc ug/g 60 20 5 0.0949

   Lab Section 6

              Moisture % 88.71 9 0.02 0.0949

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053576
Sep 13, 2019
TISSUE
09/13/2019 RG_ELWDGC_INV-01_2019-09-13 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.4598

              Antimony ug/g 0.05 0.02 0.01 0.4598

              Arsenic ug/g 3.0 0.3 0.01 0.4598

              Barium ug/g 74 7 0.02 0.4598

              Beryllium ug/g 0.06 0.01 0.01 0.4598

              Boron ug/g 3 1 1 0.4598

              Cadmium ug/g 1.2 0.1 0.01 0.4598

              Chromium ug/g 2.5 0.4 0.05 0.4598

              Cobalt ug/g 0.91 0.1 0.01 0.4598

              Copper ug/g 60 6 0.05 0.4598

              Iron ug/g 1400 200 20 0.4598

              Lead ug/g 0.74 0.1 0.01 0.4598

              Manganese ug/g 84 8 0.1 0.4598

              Mercury ug/g 0.030 0.01 0.005 0.4598

              Molybdenum ug/g 0.40 0.06 0.02 0.4598

              Nickel ug/g 2.5 0.4 0.05 0.4598

              Selenium ug/g 9.0 0.9 0.01 0.4598

              Silver ug/g 0.56 0.08 0.01 0.4598

              Strontium ug/g 200 20 0.5 0.4598

              Thallium ug/g 0.089 0.02 0.005 0.4598

              Tin ug/g 0.07 0.05 0.05 0.4598

              Titanium ug/g 9.7 1 0.2 0.4598

              Uranium ug/g 0.15 0.02 0.005 0.4598

              Vanadium ug/g 4.8 0.7 0.1 0.4598

              Zinc ug/g 55 6 0.5 0.4598

   Lab Section 6

              Moisture % 81.64 8 0.02 0.4598

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053577
Sep 13, 2019
TISSUE
09/13/2019 RG_ELWDGC_INV-02_2019-09-13 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.5059

              Antimony ug/g 0.05 0.02 0.01 0.5059

              Arsenic ug/g 2.1 0.2 0.01 0.5059

              Barium ug/g 151 20 0.02 0.5059

              Beryllium ug/g 0.05 0.01 0.01 0.5059

              Boron ug/g 3 1 1 0.5059

              Cadmium ug/g 0.18 0.04 0.01 0.5059

              Chromium ug/g 2.2 0.3 0.05 0.5059

              Cobalt ug/g 0.49 0.07 0.01 0.5059

              Copper ug/g 69 7 0.05 0.5059

              Iron ug/g 1800 300 20 0.5059

              Lead ug/g 0.57 0.08 0.01 0.5059

              Manganese ug/g 37 4 0.1 0.5059

              Mercury ug/g 0.010 0.007 0.005 0.5059

              Molybdenum ug/g 0.60 0.09 0.02 0.5059

              Nickel ug/g 1.5 0.2 0.05 0.5059

              Selenium ug/g 18 2 0.1 0.5059

              Silver ug/g 0.25 0.04 0.01 0.5059

              Strontium ug/g 320 30 0.5 0.5059

              Thallium ug/g 0.069 0.02 0.005 0.5059

              Tin ug/g <0.05 0.05 0.5059

              Titanium ug/g 9.0 1 0.2 0.5059

              Uranium ug/g 0.14 0.02 0.005 0.5059

              Vanadium ug/g 4.2 0.6 0.1 0.5059

              Zinc ug/g 53 5 0.5 0.5059

   Lab Section 6

              Moisture % 82.68 8 0.02 0.5059

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053578
Sep 13, 2019
TISSUE
09/13/2019 RG_ELWDGC_INV-03_2019-09-13 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.5057

              Antimony ug/g 0.05 0.02 0.01 0.5057

              Arsenic ug/g 2.2 0.2 0.01 0.5057

              Barium ug/g 144 10 0.02 0.5057

              Beryllium ug/g 0.05 0.01 0.01 0.5057

              Boron ug/g 3 1 1 0.5057

              Cadmium ug/g 0.18 0.04 0.01 0.5057

              Chromium ug/g 2.3 0.3 0.05 0.5057

              Cobalt ug/g 0.52 0.08 0.01 0.5057

              Copper ug/g 61 6 0.05 0.5057

              Iron ug/g 1900 300 20 0.5057

              Lead ug/g 0.57 0.08 0.01 0.5057

              Manganese ug/g 40 4 0.1 0.5057

              Mercury ug/g 0.009 0.007 0.005 0.5057

              Molybdenum ug/g 0.57 0.08 0.02 0.5057

              Nickel ug/g 1.4 0.2 0.05 0.5057

              Selenium ug/g 18 2 0.1 0.5057

              Silver ug/g 0.23 0.03 0.01 0.5057

              Strontium ug/g 310 30 0.5 0.5057

              Thallium ug/g 0.072 0.02 0.005 0.5057

              Tin ug/g <0.05 0.05 0.5057

              Titanium ug/g 8.6 1 0.2 0.5057

              Uranium ug/g 0.13 0.02 0.005 0.5057

              Vanadium ug/g 4.3 0.6 0.1 0.5057

              Zinc ug/g 53 5 0.5 0.5057

   Lab Section 6

              Moisture % 81.72 8 0.02 0.5057

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053579
Sep 15, 2019
TISSUE
09/15/2019 RG_MCWA_INV-01_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 420 60 5 0.1978

              Antimony ug/g <0.02 0.02 0.1978

              Arsenic ug/g 1.6 0.2 0.02 0.1978

              Barium ug/g 22 2 0.05 0.1978

              Beryllium ug/g <0.02 0.02 0.1978

              Boron ug/g <2 2 0.1978

              Cadmium ug/g 0.15 0.02 0.02 0.1978

              Chromium ug/g 0.6 0.2 0.1 0.1978

              Cobalt ug/g 0.19 0.02 0.02 0.1978

              Copper ug/g 20 2 0.1 0.1978

              Iron ug/g 310 50 5 0.1978

              Lead ug/g 0.19 0.06 0.02 0.1978

              Manganese ug/g 7.1 1 0.2 0.1978

              Mercury ug/g 0.02 0.01 0.01 0.1978

              Molybdenum ug/g 0.14 0.08 0.05 0.1978

              Nickel ug/g 0.4 0.1 0.1 0.1978

              Selenium ug/g 5.1 0.5 0.02 0.1978

              Silver ug/g 0.15 0.05 0.02 0.1978

              Strontium ug/g 32 3 0.1 0.1978

              Thallium ug/g 0.03 0.02 0.01 0.1978

              Tin ug/g <0.1 0.1 0.1978

              Titanium ug/g 7.2 2 0.5 0.1978

              Uranium ug/g 0.03 0.02 0.01 0.1978

              Vanadium ug/g 0.9 0.4 0.2 0.1978

              Zinc ug/g 84 10 1 0.1978

   Lab Section 6

              Moisture % 87.72 9 0.02 0.1978

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053580
Sep 15, 2019
TISSUE
09/15/2019 RG_MCWA_INV-02_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 330 30 2 0.3977

              Antimony ug/g <0.01 0.01 0.3977

              Arsenic ug/g 1.8 0.2 0.01 0.3977

              Barium ug/g 7.5 0.8 0.02 0.3977

              Beryllium ug/g 0.01 0.01 0.01 0.3977

              Boron ug/g <1 1 0.3977

              Cadmium ug/g 0.11 0.03 0.01 0.3977

              Chromium ug/g 0.51 0.1 0.05 0.3977

              Cobalt ug/g 0.15 0.04 0.01 0.3977

              Copper ug/g 18 2 0.05 0.3977

              Iron ug/g 250 20 2 0.3977

              Lead ug/g 0.17 0.04 0.01 0.3977

              Manganese ug/g 16 2 0.1 0.3977

              Mercury ug/g 0.028 0.01 0.005 0.3977

              Molybdenum ug/g 0.13 0.05 0.02 0.3977

              Nickel ug/g 0.34 0.05 0.05 0.3977

              Selenium ug/g 5.1 0.5 0.01 0.3977

              Silver ug/g 0.10 0.02 0.01 0.3977

              Strontium ug/g 9.0 0.9 0.05 0.3977

              Thallium ug/g 0.021 0.01 0.005 0.3977

              Tin ug/g <0.05 0.05 0.3977

              Titanium ug/g 5.6 0.8 0.2 0.3977

              Uranium ug/g 0.021 0.01 0.005 0.3977

              Vanadium ug/g 0.7 0.2 0.1 0.3977

              Zinc ug/g 82 8 0.5 0.3977

   Lab Section 6

              Moisture % 83.28 8 0.02 0.3977

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053581
Sep 15, 2019
TISSUE
09/15/2019 RG_MCWA_INV-03_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 420 40 2 0.2967

              Antimony ug/g <0.01 0.01 0.2967

              Arsenic ug/g 1.6 0.2 0.01 0.2967

              Barium ug/g 24 2 0.02 0.2967

              Beryllium ug/g 0.02 0.01 0.01 0.2967

              Boron ug/g <1 1 0.2967

              Cadmium ug/g 0.15 0.04 0.01 0.2967

              Chromium ug/g 0.61 0.2 0.05 0.2967

              Cobalt ug/g 0.27 0.04 0.01 0.2967

              Copper ug/g 20 2 0.05 0.2967

              Iron ug/g 300 30 2 0.2967

              Lead ug/g 0.20 0.03 0.01 0.2967

              Manganese ug/g 8.6 1 0.1 0.2967

              Mercury ug/g 0.025 0.01 0.005 0.2967

              Molybdenum ug/g 0.14 0.05 0.02 0.2967

              Nickel ug/g 0.43 0.05 0.05 0.2967

              Selenium ug/g 4.2 0.4 0.01 0.2967

              Silver ug/g 0.13 0.03 0.01 0.2967

              Strontium ug/g 71 7 0.05 0.2967

              Thallium ug/g 0.024 0.01 0.005 0.2967

              Tin ug/g <0.05 0.05 0.2967

              Titanium ug/g 7.2 1 0.2 0.2967

              Uranium ug/g 0.039 0.01 0.005 0.2967

              Vanadium ug/g 0.8 0.3 0.1 0.2967

              Zinc ug/g 69 7 0.5 0.2967

   Lab Section 6

              Moisture % 85.39 8 0.02 0.2967

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053582
Sep 15, 2019
TISSUE
09/15/2019 RG_MCIMCC_INV-01_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.5061

              Antimony ug/g 0.03 0.02 0.01 0.5061

              Arsenic ug/g 1.5 0.2 0.01 0.5061

              Barium ug/g 48 5 0.02 0.5061

              Beryllium ug/g 0.06 0.01 0.01 0.5061

              Boron ug/g 4 1 1 0.5061

              Cadmium ug/g 0.66 0.1 0.01 0.5061

              Chromium ug/g 1.5 0.2 0.05 0.5061

              Cobalt ug/g 6.7 0.7 0.01 0.5061

              Copper ug/g 51 5 0.05 0.5061

              Iron ug/g 760 100 20 0.5061

              Lead ug/g 0.85 0.1 0.01 0.5061

              Manganese ug/g 41 4 0.1 0.5061

              Mercury ug/g 0.019 0.01 0.005 0.5061

              Molybdenum ug/g 0.23 0.06 0.02 0.5061

              Nickel ug/g 7.9 0.8 0.05 0.5061

              Selenium ug/g 3.9 0.4 0.01 0.5061

              Silver ug/g 0.24 0.04 0.01 0.5061

              Strontium ug/g 260 30 0.5 0.5061

              Thallium ug/g 0.10 0.02 0.005 0.5061

              Tin ug/g <0.05 0.05 0.5061

              Titanium ug/g 8.8 1 0.2 0.5061

              Uranium ug/g 0.17 0.02 0.005 0.5061

              Vanadium ug/g 3.2 0.5 0.1 0.5061

              Zinc ug/g 50 5 0.5 0.5061

   Lab Section 6

              Moisture % 72.80 7 0.02 0.5061

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053583
Sep 15, 2019
TISSUE
09/15/2019 RG_MCIMCC_INV-02_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 850 100 20 0.4607

              Antimony ug/g 0.02 0.01 0.01 0.4607

              Arsenic ug/g 1.4 0.1 0.01 0.4607

              Barium ug/g 42 4 0.02 0.4607

              Beryllium ug/g 0.04 0.01 0.01 0.4607

              Boron ug/g 2 1 1 0.4607

              Cadmium ug/g 0.48 0.07 0.01 0.4607

              Chromium ug/g 1.0 0.2 0.05 0.4607

              Cobalt ug/g 8.2 0.8 0.01 0.4607

              Copper ug/g 25 2 0.05 0.4607

              Iron ug/g 560 80 20 0.4607

              Lead ug/g 0.54 0.08 0.01 0.4607

              Manganese ug/g 45 4 0.1 0.4607

              Mercury ug/g 0.010 0.007 0.005 0.4607

              Molybdenum ug/g 0.17 0.06 0.02 0.4607

              Nickel ug/g 7.2 0.7 0.05 0.4607

              Selenium ug/g 2.9 0.3 0.01 0.4607

              Silver ug/g 0.15 0.04 0.01 0.4607

              Strontium ug/g 280 30 0.5 0.4607

              Thallium ug/g 0.050 0.01 0.005 0.4607

              Tin ug/g <0.05 0.05 0.4607

              Titanium ug/g 5.6 0.8 0.2 0.4607

              Uranium ug/g 0.13 0.02 0.005 0.4607

              Vanadium ug/g 2.1 0.3 0.1 0.4607

              Zinc ug/g 41 6 0.5 0.4607

   Lab Section 6

              Moisture % 73.11 7 0.02 0.4607

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053584
Sep 15, 2019
TISSUE
09/15/2019 RG_MCIMCC_INV-03_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 540 80 20 0.5019

              Antimony ug/g 0.02 0.01 0.01 0.5019

              Arsenic ug/g 1.4 0.1 0.01 0.5019

              Barium ug/g 43 4 0.02 0.5019

              Beryllium ug/g 0.02 0.01 0.01 0.5019

              Boron ug/g 2 1 1 0.5019

              Cadmium ug/g 0.34 0.05 0.01 0.5019

              Chromium ug/g 0.74 0.2 0.05 0.5019

              Cobalt ug/g 5.2 0.5 0.01 0.5019

              Copper ug/g 17 2 0.05 0.5019

              Iron ug/g 480 50 2 0.5019

              Lead ug/g 0.52 0.08 0.01 0.5019

              Manganese ug/g 40 4 0.1 0.5019

              Mercury ug/g 0.008 0.006 0.005 0.5019

              Molybdenum ug/g 0.15 0.05 0.02 0.5019

              Nickel ug/g 4.6 0.7 0.05 0.5019

              Selenium ug/g 3.2 0.3 0.01 0.5019

              Silver ug/g 0.11 0.03 0.01 0.5019

              Strontium ug/g 240 20 0.5 0.5019

              Thallium ug/g 0.034 0.01 0.005 0.5019

              Tin ug/g <0.05 0.05 0.5019

              Titanium ug/g 4.0 0.6 0.2 0.5019

              Uranium ug/g 0.090 0.02 0.005 0.5019

              Vanadium ug/g 1.4 0.4 0.1 0.5019

              Zinc ug/g 38 6 0.5 0.5019

   Lab Section 6

              Moisture % 75.76 8 0.02 0.5019

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053585
Sep 12, 2019
TISSUE
09/12/2019 RG_OTTO_INV-01_2019-09-12 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 480 70 5 0.1442

              Antimony ug/g 0.02 0.02 0.02 0.1442

              Arsenic ug/g 5.0 0.5 0.02 0.1442

              Barium ug/g 468 50 0.05 0.1442

              Beryllium ug/g <0.02 0.02 0.1442

              Boron ug/g 2 2 2 0.1442

              Cadmium ug/g 0.24 0.06 0.02 0.1442

              Chromium ug/g 0.6 0.2 0.1 0.1442

              Cobalt ug/g 1.3 0.2 0.02 0.1442

              Copper ug/g 20 2 0.1 0.1442

              Iron ug/g 2200 300 50 0.1442

              Lead ug/g 0.20 0.05 0.02 0.1442

              Manganese ug/g 720 70 0.2 0.1442

              Mercury ug/g 0.01 0.01 0.01 0.1442

              Molybdenum ug/g 0.85 0.2 0.05 0.1442

              Nickel ug/g 3.1 0.5 0.1 0.1442

              Selenium ug/g 2.0 0.2 0.02 0.1442

              Silver ug/g 0.30 0.08 0.02 0.1442

              Strontium ug/g 305 30 0.1 0.1442

              Thallium ug/g 0.04 0.02 0.01 0.1442

              Tin ug/g <0.1 0.1 0.1442

              Titanium ug/g 4.2 1 0.5 0.1442

              Uranium ug/g 0.04 0.02 0.01 0.1442

              Vanadium ug/g 1.4 0.5 0.2 0.1442

              Zinc ug/g 61 9 1 0.1442

   Lab Section 6

              Moisture % 84.77 8 0.02 0.1442

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053586
Sep 12, 2019
TISSUE
09/12/2019 RG_OTTO_INV-02_2019-09-12 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 400 60 5 0.093

              Antimony ug/g <0.02 0.02 0.093

              Arsenic ug/g 5.0 0.5 0.05 0.093

              Barium ug/g 610 60 0.5 0.093

              Beryllium ug/g <0.02 0.02 0.093

              Boron ug/g <5 5 0.093

              Cadmium ug/g 0.30 0.08 0.02 0.093

              Chromium ug/g <0.5 0.5 0.093

              Cobalt ug/g 1.6 0.5 0.5 0.093

              Copper ug/g 23 3 0.5 0.093

              Iron ug/g 1400 100 5 0.093

              Lead ug/g 0.18 0.09 0.05 0.093

              Manganese ug/g 380 40 0.5 0.093

              Mercury ug/g 0.08 0.03 0.01 0.093

              Molybdenum ug/g 0.59 0.1 0.05 0.093

              Nickel ug/g 2.7 0.5 0.5 0.093

              Selenium ug/g 2.9 0.4 0.05 0.093

              Silver ug/g 0.43 0.06 0.02 0.093

              Strontium ug/g 316 30 0.1 0.093

              Thallium ug/g 0.05 0.02 0.01 0.093

              Tin ug/g <0.2 0.2 0.093

              Titanium ug/g 4.0 1 0.5 0.093

              Uranium ug/g 0.03 0.02 0.02 0.093

              Vanadium ug/g 1.1 0.4 0.2 0.093

              Zinc ug/g 70 20 5 0.093

   Lab Section 6

              Moisture % 84.14 8 0.02 0.093

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053587
Sep 12, 2019
TISSUE
09/12/2019 RG_OTTO_INV-03_2019-09-12 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 440 70 5 0.1398

              Antimony ug/g 0.03 0.02 0.02 0.1398

              Arsenic ug/g 5.6 0.6 0.02 0.1398

              Barium ug/g 377 40 0.05 0.1398

              Beryllium ug/g <0.02 0.02 0.1398

              Boron ug/g <2 2 0.1398

              Cadmium ug/g 0.22 0.06 0.02 0.1398

              Chromium ug/g 0.5 0.2 0.1 0.1398

              Cobalt ug/g 1.2 0.2 0.02 0.1398

              Copper ug/g 19 2 0.1 0.1398

              Iron ug/g 1500 200 5 0.1398

              Lead ug/g 0.19 0.06 0.02 0.1398

              Manganese ug/g 690 70 0.2 0.1398

              Mercury ug/g 0.01 0.01 0.01 0.1398

              Molybdenum ug/g 0.64 0.2 0.05 0.1398

              Nickel ug/g 1.9 0.5 0.1 0.1398

              Selenium ug/g 2.1 0.2 0.02 0.1398

              Silver ug/g 0.50 0.08 0.02 0.1398

              Strontium ug/g 282 30 0.1 0.1398

              Thallium ug/g 0.04 0.02 0.01 0.1398

              Tin ug/g <0.1 0.1 0.1398

              Titanium ug/g 3.1 1 0.5 0.1398

              Uranium ug/g 0.03 0.02 0.01 0.1398

              Vanadium ug/g 1.2 0.5 0.2 0.1398

              Zinc ug/g 44 7 1 0.1398

   Lab Section 6

              Moisture % 83.57 8 0.02 0.1398

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053588
Sep 12, 2019
TISSUE
09/12/2019 RG_GO13_INV-01_2019-09-12 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1900 300 50 0.1558

              Antimony ug/g 0.13 0.05 0.02 0.1558

              Arsenic ug/g 2.4 0.2 0.02 0.1558

              Barium ug/g 98 10 0.05 0.1558

              Beryllium ug/g 0.07 0.02 0.02 0.1558

              Boron ug/g 4 2 2 0.1558

              Cadmium ug/g 0.73 0.1 0.02 0.1558

              Chromium ug/g 2.2 0.3 0.1 0.1558

              Cobalt ug/g 1.1 0.2 0.02 0.1558

              Copper ug/g 61 6 0.1 0.1558

              Iron ug/g 1800 300 50 0.1558

              Lead ug/g 0.92 0.1 0.02 0.1558

              Manganese ug/g 86 9 0.2 0.1558

              Mercury ug/g 0.04 0.02 0.01 0.1558

              Molybdenum ug/g 0.43 0.1 0.05 0.1558

              Nickel ug/g 3.6 0.5 0.1 0.1558

              Selenium ug/g 17 2 0.02 0.1558

              Silver ug/g 0.53 0.08 0.02 0.1558

              Strontium ug/g 302 30 0.1 0.1558

              Thallium ug/g 0.13 0.03 0.01 0.1558

              Tin ug/g <0.1 0.1 0.1558

              Titanium ug/g 9.8 2 0.5 0.1558

              Uranium ug/g 0.16 0.04 0.01 0.1558

              Vanadium ug/g 5.4 0.8 0.2 0.1558

              Zinc ug/g 49 7 1 0.1558

   Lab Section 6

              Moisture % 79.72 8 0.02 0.1558

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053589
Sep 12, 2019
TISSUE
09/12/2019 RG_GO13_INV-02_2019-09-12 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2700 300 20 0.2592

              Antimony ug/g 0.21 0.03 0.01 0.2592

              Arsenic ug/g 2.0 0.2 0.01 0.2592

              Barium ug/g 146 10 0.02 0.2592

              Beryllium ug/g 0.09 0.02 0.01 0.2592

              Boron ug/g 5 1 1 0.2592

              Cadmium ug/g 0.44 0.07 0.01 0.2592

              Chromium ug/g 3.0 0.4 0.05 0.2592

              Cobalt ug/g 1.3 0.1 0.01 0.2592

              Copper ug/g 55 6 0.05 0.2592

              Iron ug/g 2500 200 20 0.2592

              Lead ug/g 1.1 0.1 0.01 0.2592

              Manganese ug/g 116 10 0.1 0.2592

              Mercury ug/g 0.027 0.01 0.005 0.2592

              Molybdenum ug/g 0.48 0.07 0.02 0.2592

              Nickel ug/g 3.4 0.5 0.05 0.2592

              Selenium ug/g 24 2 0.1 0.2592

              Silver ug/g 0.35 0.05 0.01 0.2592

              Strontium ug/g 230 20 0.5 0.2592

              Thallium ug/g 0.14 0.02 0.005 0.2592

              Tin ug/g 0.07 0.05 0.05 0.2592

              Titanium ug/g 15 2 0.2 0.2592

              Uranium ug/g 0.15 0.02 0.005 0.2592

              Vanadium ug/g 7.2 1 0.1 0.2592

              Zinc ug/g 60 6 0.5 0.2592

   Lab Section 6

              Moisture % 84.04 8 0.02 0.2592

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053590
Sep 12, 2019
TISSUE
09/12/2019 RG_GO13_INV-03_2019-09-12 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2600 400 50 0.2331

              Antimony ug/g 0.20 0.05 0.02 0.2331

              Arsenic ug/g 2.1 0.2 0.02 0.2331

              Barium ug/g 108 10 0.05 0.2331

              Beryllium ug/g 0.09 0.02 0.02 0.2331

              Boron ug/g 5 2 2 0.2331

              Cadmium ug/g 0.79 0.1 0.02 0.2331

              Chromium ug/g 3.0 0.4 0.1 0.2331

              Cobalt ug/g 1.5 0.2 0.02 0.2331

              Copper ug/g 69 7 0.1 0.2331

              Iron ug/g 2200 300 50 0.2331

              Lead ug/g 1.2 0.2 0.02 0.2331

              Manganese ug/g 130 10 0.2 0.2331

              Mercury ug/g 0.04 0.02 0.01 0.2331

              Molybdenum ug/g 0.44 0.1 0.05 0.2331

              Nickel ug/g 4.2 0.6 0.1 0.2331

              Selenium ug/g 17 2 0.02 0.2331

              Silver ug/g 0.72 0.1 0.02 0.2331

              Strontium ug/g 220 20 1 0.2331

              Thallium ug/g 0.14 0.04 0.01 0.2331

              Tin ug/g <0.1 0.1 0.2331

              Titanium ug/g 15 2 0.5 0.2331

              Uranium ug/g 0.16 0.04 0.01 0.2331

              Vanadium ug/g 7.3 1 0.2 0.2331

              Zinc ug/g 51 8 1 0.2331

   Lab Section 6

              Moisture % 81.84 8 0.02 0.2331

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053591
Sep 15, 2019
TISSUE
09/15/2019 RG_SMCIM_INV-01_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 790 80 5 0.2002

              Antimony ug/g <0.02 0.02 0.2002

              Arsenic ug/g 1.9 0.3 0.02 0.2002

              Barium ug/g 216 20 0.05 0.2002

              Beryllium ug/g 0.03 0.02 0.02 0.2002

              Boron ug/g 2 2 2 0.2002

              Cadmium ug/g 0.93 0.1 0.02 0.2002

              Chromium ug/g 1.2 0.3 0.1 0.2002

              Cobalt ug/g 1.7 0.2 0.02 0.2002

              Copper ug/g 30 3 0.1 0.2002

              Iron ug/g 2000 300 50 0.2002

              Lead ug/g 0.38 0.1 0.02 0.2002

              Manganese ug/g 92 9 0.2 0.2002

              Mercury ug/g 0.04 0.02 0.01 0.2002

              Molybdenum ug/g 0.44 0.1 0.05 0.2002

              Nickel ug/g 0.8 0.1 0.1 0.2002

              Selenium ug/g 5.2 0.5 0.02 0.2002

              Silver ug/g 0.15 0.05 0.02 0.2002

              Strontium ug/g 260 30 1 0.2002

              Thallium ug/g 0.04 0.02 0.01 0.2002

              Tin ug/g <0.1 0.1 0.2002

              Titanium ug/g 6.5 2 0.5 0.2002

              Uranium ug/g 0.04 0.02 0.01 0.2002

              Vanadium ug/g 1.8 0.6 0.2 0.2002

              Zinc ug/g 71 10 1 0.2002

   Lab Section 6

              Moisture % 88.56 9 0.02 0.2002

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053592
Sep 15, 2019
TISSUE
09/15/2019 RG_SMCIM_INV-02_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 100 5 0.1633

              Antimony ug/g <0.02 0.02 0.1633

              Arsenic ug/g 2.2 0.2 0.02 0.1633

              Barium ug/g 241 20 0.05 0.1633

              Beryllium ug/g 0.04 0.02 0.02 0.1633

              Boron ug/g 3 2 2 0.1633

              Cadmium ug/g 0.26 0.06 0.02 0.1633

              Chromium ug/g 1.9 0.5 0.1 0.1633

              Cobalt ug/g 0.67 0.1 0.02 0.1633

              Copper ug/g 30 3 0.1 0.1633

              Iron ug/g 970 100 5 0.1633

              Lead ug/g 0.53 0.08 0.02 0.1633

              Manganese ug/g 27 3 0.2 0.1633

              Mercury ug/g 0.03 0.02 0.01 0.1633

              Molybdenum ug/g 0.40 0.1 0.05 0.1633

              Nickel ug/g 1.1 0.3 0.1 0.1633

              Selenium ug/g 3.3 0.3 0.02 0.1633

              Silver ug/g 0.14 0.05 0.02 0.1633

              Strontium ug/g 390 40 1 0.1633

              Thallium ug/g 0.09 0.03 0.01 0.1633

              Tin ug/g <0.1 0.1 0.1633

              Titanium ug/g 10 2 0.5 0.1633

              Uranium ug/g 0.06 0.02 0.01 0.1633

              Vanadium ug/g 3.0 0.8 0.2 0.1633

              Zinc ug/g 49 7 1 0.1633

   Lab Section 6

              Moisture % 88.65 9 0.02 0.1633

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053593
Sep 15, 2019
TISSUE
09/15/2019 RG_SMCIM_INV-03_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 680 70 5 0.2447

              Antimony ug/g <0.02 0.02 0.2447

              Arsenic ug/g 2.2 0.2 0.02 0.2447

              Barium ug/g 253 20 0.05 0.2447

              Beryllium ug/g 0.02 0.02 0.02 0.2447

              Boron ug/g <2 2 0.2447

              Cadmium ug/g 0.65 0.1 0.02 0.2447

              Chromium ug/g 1.6 0.4 0.1 0.2447

              Cobalt ug/g 1.0 0.2 0.02 0.2447

              Copper ug/g 44 4 0.1 0.2447

              Iron ug/g 730 70 5 0.2447

              Lead ug/g 0.25 0.06 0.02 0.2447

              Manganese ug/g 32 3 0.2 0.2447

              Mercury ug/g 0.05 0.02 0.01 0.2447

              Molybdenum ug/g 0.48 0.1 0.05 0.2447

              Nickel ug/g 0.7 0.1 0.1 0.2447

              Selenium ug/g 5.2 0.5 0.02 0.2447

              Silver ug/g 0.20 0.05 0.02 0.2447

              Strontium ug/g 350 40 1 0.2447

              Thallium ug/g 0.08 0.03 0.01 0.2447

              Tin ug/g <0.1 0.1 0.2447

              Titanium ug/g 5.3 1 0.5 0.2447

              Uranium ug/g 0.04 0.02 0.01 0.2447

              Vanadium ug/g 1.6 0.5 0.2 0.2447

              Zinc ug/g 69 10 1 0.2447

   Lab Section 6

              Moisture % 87.23 9 0.02 0.2447

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053594
Sep 15, 2019
TISSUE
09/15/2019 RG_LFSRW_INV-01_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 6300 600 50 0.1781

              Antimony ug/g 0.04 0.03 0.02 0.1781

              Arsenic ug/g 1.3 0.2 0.02 0.1781

              Barium ug/g 97 10 0.05 0.1781

              Beryllium ug/g 0.18 0.03 0.02 0.1781

              Boron ug/g 11 2 2 0.1781

              Cadmium ug/g 0.88 0.1 0.02 0.1781

              Chromium ug/g 6.3 0.9 0.1 0.1781

              Cobalt ug/g 0.79 0.1 0.02 0.1781

              Copper ug/g 26 3 0.1 0.1781

              Iron ug/g 2400 400 50 0.1781

              Lead ug/g 2.3 0.2 0.02 0.1781

              Manganese ug/g 50 5 0.2 0.1781

              Mercury ug/g 0.04 0.02 0.01 0.1781

              Molybdenum ug/g 0.48 0.1 0.05 0.1781

              Nickel ug/g 2.7 0.4 0.1 0.1781

              Selenium ug/g 3.3 0.3 0.02 0.1781

              Silver ug/g 0.16 0.05 0.02 0.1781

              Strontium ug/g 78 8 0.1 0.1781

              Thallium ug/g 0.12 0.03 0.01 0.1781

              Tin ug/g 0.2 0.1 0.1 0.1781

              Titanium ug/g 45 7 0.5 0.1781

              Uranium ug/g 0.16 0.04 0.01 0.1781

              Vanadium ug/g 13 2 0.2 0.1781

              Zinc ug/g 78 10 1 0.1781

   Lab Section 6

              Moisture % 87.72 9 0.02 0.1781

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053595
Sep 15, 2019
TISSUE
09/15/2019 RG_LFSRW_INV-02_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2700 400 50 0.1792

              Antimony ug/g 0.03 0.02 0.02 0.1792

              Arsenic ug/g 0.87 0.1 0.02 0.1792

              Barium ug/g 69 7 0.05 0.1792

              Beryllium ug/g 0.08 0.02 0.02 0.1792

              Boron ug/g 4 2 2 0.1792

              Cadmium ug/g 0.62 0.09 0.02 0.1792

              Chromium ug/g 2.9 0.4 0.1 0.1792

              Cobalt ug/g 0.54 0.08 0.02 0.1792

              Copper ug/g 24 2 0.1 0.1792

              Iron ug/g 1100 100 5 0.1792

              Lead ug/g 1.0 0.2 0.02 0.1792

              Manganese ug/g 36 4 0.2 0.1792

              Mercury ug/g 0.05 0.02 0.01 0.1792

              Molybdenum ug/g 0.39 0.1 0.05 0.1792

              Nickel ug/g 1.3 0.3 0.1 0.1792

              Selenium ug/g 3.0 0.3 0.02 0.1792

              Silver ug/g 0.13 0.05 0.02 0.1792

              Strontium ug/g 65 6 0.1 0.1792

              Thallium ug/g 0.06 0.02 0.01 0.1792

              Tin ug/g <0.1 0.1 0.1792

              Titanium ug/g 22 3 0.5 0.1792

              Uranium ug/g 0.07 0.02 0.01 0.1792

              Vanadium ug/g 6.0 0.9 0.2 0.1792

              Zinc ug/g 100 10 1 0.1792

   Lab Section 6

              Moisture % 81.49 8 0.02 0.1792

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053596
Sep 15, 2019
TISSUE
09/15/2019 RG_LFSRW_INV-03_2019-09-15 

Client PO #:      616225  Ref#19-10
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5600 600 5 0.0407

              Antimony ug/g 0.06 0.03 0.02 0.0407

              Arsenic ug/g 1.3 0.2 0.05 0.0407

              Barium ug/g 98 10 0.5 0.0407

              Beryllium ug/g 0.18 0.03 0.02 0.0407

              Boron ug/g 11 5 5 0.0407

              Cadmium ug/g 0.73 0.1 0.02 0.0407

              Chromium ug/g 6.1 2 0.5 0.0407

              Cobalt ug/g 1.0 0.5 0.5 0.0407

              Copper ug/g 20 3 0.5 0.0407

              Iron ug/g 2200 200 5 0.0407

              Lead ug/g 2.4 0.4 0.05 0.0407

              Manganese ug/g 51 5 0.5 0.0407

              Mercury ug/g 0.04 0.02 0.01 0.0407

              Molybdenum ug/g 0.66 0.2 0.05 0.0407

              Nickel ug/g 2.8 0.5 0.5 0.0407

              Selenium ug/g 2.6 0.4 0.05 0.0407

              Silver ug/g 0.16 0.05 0.02 0.0407

              Strontium ug/g 69 7 0.1 0.0407

              Thallium ug/g 0.12 0.03 0.01 0.0407

              Tin ug/g 0.2 0.2 0.2 0.0407

              Titanium ug/g 45 7 0.5 0.0407

              Uranium ug/g 0.16 0.05 0.02 0.0407

              Vanadium ug/g 12 2 0.2 0.0407

              Zinc ug/g 87 20 5 0.0407

   Lab Section 6

              Moisture % 92.79 9 0.02 0.0407

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Date Samples Received: Jul-24-2019 Client P.O.: VPO00616225

Sep 30, 2019

SRC Group # 2019-10360Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2
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2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Lisa Bowron

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041124
Jul 16, 2019
TISSUE
07/16/2019 RG_SMCIM_INV-01_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3600 500 50

              Antimony ug/g 0.05 0.03 0.02

              Arsenic ug/g 2.1 0.2 0.02

              Barium ug/g 72 7 0.05

              Beryllium ug/g 0.13 0.03 0.02

              Boron ug/g 7 2 2

              Cadmium ug/g 0.72 0.1 0.02

              Chromium ug/g 3.6 0.5 0.1

              Cobalt ug/g 3.0 0.3 0.02

              Copper ug/g 20 2 0.1

              Iron ug/g 3000 400 50

              Lead ug/g 1.2 0.2 0.02

              Manganese ug/g 57 6 0.2

              Mercury ug/g 0.08 0.03 0.01

              Molybdenum ug/g 0.71 0.2 0.05

              Nickel ug/g 2.0 0.3 0.1

              Selenium ug/g 8.3 0.8 0.02

              Silver ug/g 0.11 0.04 0.02

              Strontium ug/g 54 5 0.1

              Thallium ug/g 0.08 0.03 0.01

              Tin ug/g 0.1 0.1 0.1

              Titanium ug/g 31 5 0.5

              Uranium ug/g 0.07 0.02 0.01

              Vanadium ug/g 7.3 1 0.2

              Zinc ug/g 120 10 1

   Lab Section 6

              Moisture % 80.95 8 0.02

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample

Page 1 of 36

SRC Group # 2019-10360

Minnow Environmental Inc.

Sep 30, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041125
Jul 16, 2019
TISSUE
07/16/2019 RG_SMCIM_INV-02_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3000 400 50

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 2.5 0.2 0.02

              Barium ug/g 43 4 0.05

              Beryllium ug/g 0.12 0.03 0.02

              Boron ug/g 7 2 2

              Cadmium ug/g 0.91 0.1 0.02

              Chromium ug/g 3.3 0.5 0.1

              Cobalt ug/g 4.8 0.5 0.02

              Copper ug/g 17 2 0.1

              Iron ug/g 2600 400 50

              Lead ug/g 1.0 0.2 0.02

              Manganese ug/g 85 8 0.2

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.87 0.2 0.05

              Nickel ug/g 2.2 0.3 0.1

              Selenium ug/g 9.0 0.9 0.02

              Silver ug/g 0.06 0.03 0.02

              Strontium ug/g 17 2 0.1

              Thallium ug/g 0.08 0.03 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 24 4 0.5

              Uranium ug/g 0.07 0.02 0.01

              Vanadium ug/g 6.4 1 0.2

              Zinc ug/g 130 10 1

   Lab Section 6

              Moisture % 84.46 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041126
Jul 16, 2019
TISSUE
07/16/2019 RG_SMCIM_INV-03_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 490 50 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 1.8 0.2 0.01

              Barium ug/g 244 40 0.02

              Beryllium ug/g 0.02 0.01 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g 0.30 0.04 0.01

              Chromium ug/g 1.4 0.2 0.05

              Cobalt ug/g 0.87 0.1 0.01

              Copper ug/g 49 5 0.05

              Iron ug/g 820 80 2

              Lead ug/g 0.16 0.04 0.01

              Manganese ug/g 44 4 0.1

              Mercury ug/g 0.036 0.01 0.005

              Molybdenum ug/g 0.44 0.07 0.02

              Nickel ug/g 0.61 0.2 0.05

              Selenium ug/g 5.6 0.6 0.01

              Silver ug/g 0.18 0.04 0.01

              Strontium ug/g 314 30 0.05

              Thallium ug/g 0.050 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 3.4 0.8 0.2

              Uranium ug/g 0.030 0.01 0.005

              Vanadium ug/g 1.0 0.2 0.1

              Zinc ug/g 75 8 0.5

   Lab Section 6

              Moisture % 85.51 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041127
Jul 16, 2019
TISSUE
07/16/2019 RG_MCWA_INV-01_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 290 40 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 1.9 0.3 0.05

              Barium ug/g 140 10 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.34 0.08 0.02

              Chromium ug/g 0.9 0.7 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 42 6 0.5

              Iron ug/g 220 30 5

              Lead ug/g 0.14 0.08 0.05

              Manganese ug/g 6.9 2 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.32 0.1 0.05

              Nickel ug/g 0.5 0.5 0.5

              Selenium ug/g 3.9 0.6 0.05

              Silver ug/g 0.55 0.08 0.02

              Strontium ug/g 221 20 0.1

              Thallium ug/g 0.08 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 6.6 2 0.5

              Uranium ug/g 0.06 0.03 0.02

              Vanadium ug/g 0.5 0.3 0.2

              Zinc ug/g 51 10 5

   Lab Section 6

              Moisture % 84.93 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Updated sample description as per clients request. 9/30/19 TG

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample

Page 5 of 36

SRC Group # 2019-10360

Minnow Environmental Inc.

Sep 30, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041128
Jul 16, 2019
TISSUE
07/16/2019 RG_MCWA_INV-02_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 460 50 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 2.2 0.2 0.01

              Barium ug/g 83 8 0.02

              Beryllium ug/g 0.02 0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.38 0.06 0.01

              Chromium ug/g 0.83 0.2 0.05

              Cobalt ug/g 0.27 0.04 0.01

              Copper ug/g 44 4 0.05

              Iron ug/g 270 30 2

              Lead ug/g 0.22 0.03 0.01

              Manganese ug/g 4.9 0.7 0.1

              Mercury ug/g 0.021 0.01 0.005

              Molybdenum ug/g 0.26 0.06 0.02

              Nickel ug/g 0.50 0.1 0.05

              Selenium ug/g 6.2 0.6 0.01

              Silver ug/g 0.42 0.06 0.01

              Strontium ug/g 138 10 0.05

              Thallium ug/g 0.052 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 8.3 1 0.2

              Uranium ug/g 0.049 0.01 0.005

              Vanadium ug/g 0.8 0.3 0.1

              Zinc ug/g 79 8 0.5

   Lab Section 6

              Moisture % 84.09 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Updated sample description as per clients request. 9/30/19 TG

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
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weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041129
Jul 16, 2019
TISSUE
07/16/2019 RG_MCWA_INV-03_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 550 60 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 2.4 0.2 0.01

              Barium ug/g 87 9 0.02

              Beryllium ug/g 0.02 0.01 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g 0.39 0.06 0.01

              Chromium ug/g 0.87 0.2 0.05

              Cobalt ug/g 0.31 0.05 0.01

              Copper ug/g 40 4 0.05

              Iron ug/g 410 40 2

              Lead ug/g 0.21 0.03 0.01

              Manganese ug/g 22 2 0.1

              Mercury ug/g 0.020 0.01 0.005

              Molybdenum ug/g 0.26 0.06 0.02

              Nickel ug/g 0.58 0.1 0.05

              Selenium ug/g 7.0 0.7 0.01

              Silver ug/g 0.32 0.05 0.01

              Strontium ug/g 122 10 0.05

              Thallium ug/g 0.050 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 10 2 0.2

              Uranium ug/g 0.055 0.01 0.005

              Vanadium ug/g 1.0 0.2 0.1

              Zinc ug/g 86 9 0.5

   Lab Section 6

              Moisture % 85.98 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Updated sample description as per clients request. 9/30/19 TG

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
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weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041130
Jul 16, 2019
TISSUE
07/16/2019 RG_ALE1_INV-01_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 460 70 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 1.2 0.2 0.05

              Barium ug/g 35 5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 2.4 0.2 0.02

              Chromium ug/g 0.8 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 18 3 0.5

              Iron ug/g 580 60 5

              Lead ug/g 0.86 0.2 0.05

              Manganese ug/g 66 7 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.61 0.2 0.05

              Nickel ug/g 1.0 0.5 0.5

              Selenium ug/g 19 2 0.05

              Silver ug/g 0.09 0.04 0.02

              Strontium ug/g 22 2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 4.5 1 0.5

              Uranium ug/g 0.06 0.03 0.02

              Vanadium ug/g 1.2 0.5 0.2

              Zinc ug/g 180 30 5

   Lab Section 6

              Moisture % 82.42 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041131
Jul 16, 2019
TISSUE
07/16/2019 RG_ALE1_INV-02_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 270 40 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 0.80 0.2 0.05

              Barium ug/g 37 6 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 1.2 0.2 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 25 4 0.5

              Iron ug/g 310 50 5

              Lead ug/g 0.60 0.2 0.05

              Manganese ug/g 23 3 0.5

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.35 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 11 1 0.05

              Silver ug/g 0.11 0.04 0.02

              Strontium ug/g 41 4 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 2.8 1 0.5

              Uranium ug/g 0.04 0.03 0.02

              Vanadium ug/g 0.7 0.4 0.2

              Zinc ug/g 130 20 5

   Lab Section 6

              Moisture % 85.44 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041132
Jul 16, 2019
TISSUE
07/16/2019 RG_ALE1_INV-03_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 440 70 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 2.1 0.2 0.02

              Barium ug/g 39 4 0.05

              Beryllium ug/g 0.02 0.02 0.02

              Boron ug/g 16 2 2

              Cadmium ug/g 2.8 0.3 0.02

              Chromium ug/g 1.0 0.2 0.1

              Cobalt ug/g 0.50 0.08 0.02

              Copper ug/g 21 2 0.1

              Iron ug/g 730 70 5

              Lead ug/g 1.1 0.2 0.02

              Manganese ug/g 47 5 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.64 0.2 0.05

              Nickel ug/g 1.0 0.2 0.1

              Selenium ug/g 11 1 0.02

              Silver ug/g 0.08 0.04 0.02

              Strontium ug/g 16 2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g 0.2 0.1 0.1

              Titanium ug/g 4.4 1 0.5

              Uranium ug/g 0.07 0.02 0.01

              Vanadium ug/g 1.2 0.5 0.2

              Zinc ug/g 200 20 1

   Lab Section 6

              Moisture % 76.80 8 0.02

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Page 13 of 36

SRC Group # 2019-10360

Minnow Environmental Inc.

Sep 30, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041133
Jul 17, 2019
TISSUE
07/17/2019 RG_SEROX_INV-01_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 550 60 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 2.1 0.3 0.05

              Barium ug/g 88 9 0.5

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.81 0.1 0.02

              Chromium ug/g 1.8 0.9 0.5

              Cobalt ug/g 0.8 0.5 0.5

              Copper ug/g 20 3 0.5

              Iron ug/g 680 70 5

              Lead ug/g 0.30 0.1 0.05

              Manganese ug/g 18 3 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.31 0.1 0.05

              Nickel ug/g 1.4 0.5 0.5

              Selenium ug/g 11 1 0.05

              Silver ug/g 0.14 0.05 0.02

              Strontium ug/g 123 10 0.1

              Thallium ug/g 0.07 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 4.1 1 0.5

              Uranium ug/g 0.08 0.04 0.02

              Vanadium ug/g 1.8 0.6 0.2

              Zinc ug/g 94 20 5

   Lab Section 6

              Moisture % 83.99 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Page 14 of 36

SRC Group # 2019-10360

Minnow Environmental Inc.

Sep 30, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041134
Jul 17, 2019
TISSUE
07/17/2019 RG_SEROX_INV-02_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 220 30 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.61 0.2 0.05

              Barium ug/g 8.7 2 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.61 0.09 0.02

              Chromium ug/g 0.6 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 13 2 0.5

              Iron ug/g 180 30 5

              Lead ug/g 0.09 0.07 0.05

              Manganese ug/g 20 3 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.20 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 9.0 0.9 0.05

              Silver ug/g 0.10 0.04 0.02

              Strontium ug/g 9.4 1 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 2.5 0.9 0.5

              Uranium ug/g 0.04 0.03 0.02

              Vanadium ug/g 0.8 0.4 0.2

              Zinc ug/g 88 20 5

   Lab Section 6

              Moisture % 88.51 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041135
Jul 17, 2019
TISSUE
07/17/2019 RG_SEROX_INV-03_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 620 60 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 1.1 0.2 0.02

              Barium ug/g 47 5 0.05

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g 2 2 2

              Cadmium ug/g 0.95 0.1 0.02

              Chromium ug/g 2.2 0.3 0.1

              Cobalt ug/g 0.44 0.07 0.02

              Copper ug/g 17 2 0.1

              Iron ug/g 450 70 5

              Lead ug/g 0.43 0.06 0.02

              Manganese ug/g 26 3 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.23 0.1 0.05

              Nickel ug/g 1.6 0.4 0.1

              Selenium ug/g 9.7 1 0.02

              Silver ug/g 0.13 0.05 0.02

              Strontium ug/g 56 6 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 6.2 2 0.5

              Uranium ug/g 0.13 0.03 0.01

              Vanadium ug/g 2.2 0.6 0.2

              Zinc ug/g 89 10 1

   Lab Section 6

              Moisture % 82.42 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041136
Jul 17, 2019
TISSUE
07/17/2019 RG_GO13-2_INV-01_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2300 200 5

              Antimony ug/g 0.13 0.05 0.02

              Arsenic ug/g 1.8 0.3 0.05

              Barium ug/g 170 20 0.5

              Beryllium ug/g 0.09 0.02 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 0.26 0.06 0.02

              Chromium ug/g 3.1 1 0.5

              Cobalt ug/g 0.8 0.5 0.5

              Copper ug/g 41 6 0.5

              Iron ug/g 1200 100 5

              Lead ug/g 0.87 0.2 0.05

              Manganese ug/g 59 6 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.50 0.1 0.05

              Nickel ug/g 2.9 0.5 0.5

              Selenium ug/g 28 3 0.05

              Silver ug/g 0.35 0.09 0.02

              Strontium ug/g 365 40 0.1

              Thallium ug/g 0.20 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 16 2 0.5

              Uranium ug/g 0.20 0.05 0.02

              Vanadium ug/g 6.9 1 0.2

              Zinc ug/g 55 10 5

   Lab Section 6

              Moisture % 82.32 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041137
Jul 17, 2019
TISSUE
07/17/2019 RG_GO13-2_INV-02_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 770 80 5

              Antimony ug/g 0.07 0.04 0.02

              Arsenic ug/g 1.0 0.2 0.02

              Barium ug/g 25 2 0.05

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g 2 2 2

              Cadmium ug/g 0.20 0.05 0.02

              Chromium ug/g 1.0 0.2 0.1

              Cobalt ug/g 0.61 0.09 0.02

              Copper ug/g 22 2 0.1

              Iron ug/g 460 70 5

              Lead ug/g 0.32 0.08 0.02

              Manganese ug/g 120 10 0.2

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.15 0.08 0.05

              Nickel ug/g 1.2 0.3 0.1

              Selenium ug/g 41 4 0.2

              Silver ug/g 0.10 0.04 0.02

              Strontium ug/g 33 3 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 6.2 2 0.5

              Uranium ug/g 0.05 0.02 0.01

              Vanadium ug/g 2.2 0.6 0.2

              Zinc ug/g 85 10 1

   Lab Section 6

              Moisture % 82.25 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041138
Jul 17, 2019
TISSUE
07/17/2019 RG_GO13-2_INV-03_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1500 200 5

              Antimony ug/g 0.09 0.04 0.02

              Arsenic ug/g 1.9 0.3 0.05

              Barium ug/g 100 10 0.5

              Beryllium ug/g 0.05 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.42 0.06 0.02

              Chromium ug/g 1.9 1 0.5

              Cobalt ug/g 0.7 0.5 0.5

              Copper ug/g 35 5 0.5

              Iron ug/g 760 80 5

              Lead ug/g 0.51 0.1 0.05

              Manganese ug/g 51 5 0.5

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.43 0.1 0.05

              Nickel ug/g 2.2 0.5 0.5

              Selenium ug/g 30 3 0.05

              Silver ug/g 0.26 0.06 0.02

              Strontium ug/g 256 20 0.1

              Thallium ug/g 0.16 0.04 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 11 2 0.5

              Uranium ug/g 0.10 0.04 0.02

              Vanadium ug/g 4.2 0.6 0.2

              Zinc ug/g 72 20 5

   Lab Section 6

              Moisture % 88.66 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041139
Jul 17, 2019
TISSUE
07/17/2019 RG_GO13-1_INV-01_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1100 100 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 2.5 0.4 0.05

              Barium ug/g 180 20 0.5

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.12 0.02 0.02

              Chromium ug/g 1.5 0.8 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 38 6 0.5

              Iron ug/g 850 80 5

              Lead ug/g 0.40 0.1 0.05

              Manganese ug/g 310 30 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.49 0.1 0.05

              Nickel ug/g 1.1 0.5 0.5

              Selenium ug/g 14 1 0.05

              Silver ug/g 0.28 0.07 0.02

              Strontium ug/g 485 50 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 8.1 2 0.5

              Uranium ug/g 0.06 0.03 0.02

              Vanadium ug/g 3.4 0.8 0.2

              Zinc ug/g 64 20 5

   Lab Section 6

              Moisture % 86.83 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041140
Jul 17, 2019
TISSUE
07/17/2019 RG_GO13-1_INV-02_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2500 400 50

              Antimony ug/g 0.10 0.04 0.02

              Arsenic ug/g 4.1 0.4 0.02

              Barium ug/g 196 20 0.05

              Beryllium ug/g 0.12 0.03 0.02

              Boron ug/g 8 2 2

              Cadmium ug/g 0.15 0.02 0.02

              Chromium ug/g 3.5 0.5 0.1

              Cobalt ug/g 1.1 0.2 0.02

              Copper ug/g 17 2 0.1

              Iron ug/g 2500 400 50

              Lead ug/g 1.2 0.2 0.02

              Manganese ug/g 2000 200 2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.89 0.2 0.05

              Nickel ug/g 3.1 0.5 0.1

              Selenium ug/g 13 1 0.02

              Silver ug/g 0.15 0.05 0.02

              Strontium ug/g 211 20 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 16 2 0.5

              Uranium ug/g 0.16 0.04 0.01

              Vanadium ug/g 7.8 1 0.2

              Zinc ug/g 100 10 1

   Lab Section 6

              Moisture % 85.32 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Page 21 of 36

SRC Group # 2019-10360

Minnow Environmental Inc.

Sep 30, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041141
Jul 17, 2019
TISSUE
07/17/2019 RG_GO13-1_INV-03_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 850 80 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 2.4 0.4 0.05

              Barium ug/g 78 8 0.5

              Beryllium ug/g 0.04 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.08 0.02 0.02

              Chromium ug/g 1.1 0.7 0.5

              Cobalt ug/g 0.8 0.5 0.5

              Copper ug/g 5.8 1 0.5

              Iron ug/g 1200 100 5

              Lead ug/g 0.41 0.1 0.05

              Manganese ug/g 820 80 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.40 0.1 0.05

              Nickel ug/g 1.2 0.5 0.5

              Selenium ug/g 11 1 0.05

              Silver ug/g 0.10 0.04 0.02

              Strontium ug/g 39 4 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 5.4 1 0.5

              Uranium ug/g 0.05 0.03 0.02

              Vanadium ug/g 2.4 0.6 0.2

              Zinc ug/g 200 30 5

   Lab Section 6

              Moisture % 86.36 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041142
Jul 16, 2019
TISSUE
07/16/2019 RG_AQU1_INV-01_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 360 40 2

              Antimony ug/g 0.04 0.02 0.01

              Arsenic ug/g 0.79 0.1 0.01

              Barium ug/g 11 1 0.02

              Beryllium ug/g 0.01 0.01 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g 0.81 0.1 0.01

              Chromium ug/g 0.51 0.1 0.05

              Cobalt ug/g 0.25 0.04 0.01

              Copper ug/g 17 2 0.05

              Iron ug/g 210 20 2

              Lead ug/g 0.17 0.04 0.01

              Manganese ug/g 55 6 0.1

              Mercury ug/g 0.013 0.008 0.005

              Molybdenum ug/g 0.15 0.05 0.02

              Nickel ug/g 1.0 0.2 0.05

              Selenium ug/g 28 3 0.1

              Silver ug/g 0.13 0.03 0.01

              Strontium ug/g 3.4 0.5 0.05

              Thallium ug/g 0.021 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 2.6 0.6 0.2

              Uranium ug/g 0.034 0.01 0.005

              Vanadium ug/g 1.2 0.3 0.1

              Zinc ug/g 89 9 0.5

   Lab Section 6

              Moisture % 80.34 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041143
Jul 16, 2019
TISSUE
07/16/2019 RG_AQU1_INV-02_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2200 300 50

              Antimony ug/g 0.11 0.04 0.02

              Arsenic ug/g 1.6 0.2 0.02

              Barium ug/g 115 10 0.05

              Beryllium ug/g 0.10 0.02 0.02

              Boron ug/g 7 2 2

              Cadmium ug/g 1.1 0.2 0.02

              Chromium ug/g 3.4 0.5 0.1

              Cobalt ug/g 1.1 0.2 0.02

              Copper ug/g 14 1 0.1

              Iron ug/g 1300 100 5

              Lead ug/g 1.2 0.2 0.02

              Manganese ug/g 200 20 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.50 0.1 0.05

              Nickel ug/g 3.5 0.5 0.1

              Selenium ug/g 30 3 0.2

              Silver ug/g 0.13 0.05 0.02

              Strontium ug/g 32 3 0.1

              Thallium ug/g 0.07 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 14 2 0.5

              Uranium ug/g 0.19 0.05 0.01

              Vanadium ug/g 8.2 1 0.2

              Zinc ug/g 180 20 1

   Lab Section 6

              Moisture % 80.45 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041144
Jul 16, 2019
TISSUE
07/16/2019 RG_AQU1_INV-03_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1200 200 50

              Antimony ug/g 0.09 0.04 0.02

              Arsenic ug/g 1.5 0.2 0.02

              Barium ug/g 86 9 0.05

              Beryllium ug/g 0.05 0.02 0.02

              Boron ug/g 4 2 2

              Cadmium ug/g 0.72 0.1 0.02

              Chromium ug/g 2.0 0.3 0.1

              Cobalt ug/g 0.84 0.1 0.02

              Copper ug/g 12 1 0.1

              Iron ug/g 760 80 5

              Lead ug/g 0.64 0.1 0.02

              Manganese ug/g 230 20 0.2

              Mercury ug/g 0.01 0.01 0.01

              Molybdenum ug/g 0.58 0.1 0.05

              Nickel ug/g 3.0 0.4 0.1

              Selenium ug/g 24 2 0.2

              Silver ug/g 0.08 0.04 0.02

              Strontium ug/g 26 3 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 9.7 2 0.5

              Uranium ug/g 0.12 0.03 0.01

              Vanadium ug/g 4.8 0.7 0.2

              Zinc ug/g 150 20 1

   Lab Section 6

              Moisture % 77.38 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041145
Jul 17, 2019
TISSUE
07/17/2019 RG_PAIR_INV-01_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2500 200 5

              Antimony ug/g 0.05 0.03 0.02

              Arsenic ug/g 2.1 0.3 0.05

              Barium ug/g 56 6 0.5

              Beryllium ug/g 0.12 0.03 0.02

              Boron ug/g 9 5 5

              Cadmium ug/g 3.9 0.4 0.02

              Chromium ug/g 4.6 1 0.5

              Cobalt ug/g 5.0 1 0.5

              Copper ug/g 47 7 0.5

              Iron ug/g 1500 200 5

              Lead ug/g 1.3 0.2 0.05

              Manganese ug/g 86 9 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.39 0.1 0.05

              Nickel ug/g 2.8 0.5 0.5

              Selenium ug/g 26 3 0.05

              Silver ug/g 0.12 0.05 0.02

              Strontium ug/g 19 2 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 18 3 0.5

              Uranium ug/g 0.21 0.05 0.02

              Vanadium ug/g 7.6 1 0.2

              Zinc ug/g 250 40 5

   Lab Section 6

              Moisture % 78.81 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041146
Jul 17, 2019
TISSUE
07/17/2019 RG_PAIR_INV-02_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1600 200 5

              Antimony ug/g 0.04 0.03 0.02

              Arsenic ug/g 2.5 0.4 0.05

              Barium ug/g 180 20 0.5

              Beryllium ug/g 0.07 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 1.8 0.3 0.02

              Chromium ug/g 3.1 1 0.5

              Cobalt ug/g 2.9 0.5 0.5

              Copper ug/g 39 6 0.5

              Iron ug/g 940 90 5

              Lead ug/g 0.64 0.2 0.05

              Manganese ug/g 40 6 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.36 0.1 0.05

              Nickel ug/g 1.7 0.5 0.5

              Selenium ug/g 15 2 0.05

              Silver ug/g 0.46 0.07 0.02

              Strontium ug/g 263 30 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 12 2 0.5

              Uranium ug/g 0.13 0.05 0.02

              Vanadium ug/g 4.9 0.7 0.2

              Zinc ug/g 130 20 5

   Lab Section 6

              Moisture % 83.15 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041147
Jul 17, 2019
TISSUE
07/17/2019 RG_PAIR_INV-03_20190717 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1700 200 5

              Antimony ug/g 0.05 0.03 0.02

              Arsenic ug/g 2.1 0.3 0.05

              Barium ug/g 37 6 0.5

              Beryllium ug/g 0.09 0.02 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 4.0 0.4 0.02

              Chromium ug/g 3.3 1 0.5

              Cobalt ug/g 8.2 2 0.5

              Copper ug/g 29 4 0.5

              Iron ug/g 1300 100 5

              Lead ug/g 0.90 0.2 0.05

              Manganese ug/g 44 7 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.44 0.1 0.05

              Nickel ug/g 2.2 0.5 0.5

              Selenium ug/g 29 3 0.05

              Silver ug/g 0.10 0.04 0.02

              Strontium ug/g 31 3 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 13 2 0.5

              Uranium ug/g 0.18 0.06 0.02

              Vanadium ug/g 5.9 0.9 0.2

              Zinc ug/g 270 40 5

   Lab Section 6

              Moisture % 86.75 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041148
Jul 16, 2019
TISSUE
07/16/2019 RG_UPBEC_INV-01_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2900 300 5

              Antimony ug/g 0.28 0.07 0.02

              Arsenic ug/g 1.7 0.2 0.05

              Barium ug/g 57 6 0.5

              Beryllium ug/g 0.16 0.03 0.02

              Boron ug/g 7 5 5

              Cadmium ug/g 2.3 0.2 0.02

              Chromium ug/g 5.9 1 0.5

              Cobalt ug/g 1.3 0.5 0.5

              Copper ug/g 13 2 0.5

              Iron ug/g 2400 200 5

              Lead ug/g 1.8 0.3 0.05

              Manganese ug/g 78 8 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.57 0.1 0.05

              Nickel ug/g 6.0 2 0.5

              Selenium ug/g 5.8 0.6 0.05

              Silver ug/g 0.14 0.05 0.02

              Strontium ug/g 18 2 0.1

              Thallium ug/g 0.11 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 27 4 0.5

              Uranium ug/g 0.30 0.08 0.02

              Vanadium ug/g 15 2 0.2

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 79.90 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041149
Jul 16, 2019
TISSUE
07/16/2019 RG_UPBEC_INV-02_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3800 400 5

              Antimony ug/g 0.20 0.05 0.02

              Arsenic ug/g 1.9 0.3 0.05

              Barium ug/g 81 8 0.5

              Beryllium ug/g 0.14 0.03 0.02

              Boron ug/g 8 5 5

              Cadmium ug/g 0.97 0.1 0.02

              Chromium ug/g 6.6 2 0.5

              Cobalt ug/g 2.0 0.5 0.5

              Copper ug/g 21 3 0.5

              Iron ug/g 2800 300 5

              Lead ug/g 1.7 0.2 0.05

              Manganese ug/g 81 8 0.5

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.54 0.1 0.05

              Nickel ug/g 6.1 2 0.5

              Selenium ug/g 6.2 0.6 0.05

              Silver ug/g 0.23 0.06 0.02

              Strontium ug/g 72 7 0.1

              Thallium ug/g 0.13 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 50 5 0.5

              Uranium ug/g 0.26 0.06 0.02

              Vanadium ug/g 17 2 0.2

              Zinc ug/g 160 20 5

   Lab Section 6

              Moisture % 85.31 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041150
Jul 16, 2019
TISSUE
07/16/2019 RG_UPBEC_INV-03_20190716 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3200 300 5

              Antimony ug/g 0.18 0.06 0.02

              Arsenic ug/g 2.3 0.3 0.05

              Barium ug/g 120 10 0.5

              Beryllium ug/g 0.11 0.02 0.02

              Boron ug/g 7 5 5

              Cadmium ug/g 1.0 0.2 0.02

              Chromium ug/g 5.7 1 0.5

              Cobalt ug/g 1.9 0.5 0.5

              Copper ug/g 24 4 0.5

              Iron ug/g 2200 200 5

              Lead ug/g 1.4 0.2 0.05

              Manganese ug/g 210 20 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.55 0.1 0.05

              Nickel ug/g 7.0 2 0.5

              Selenium ug/g 5.0 0.5 0.05

              Silver ug/g 0.20 0.05 0.02

              Strontium ug/g 142 10 0.1

              Thallium ug/g 0.13 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 47 7 0.5

              Uranium ug/g 0.26 0.06 0.02

              Vanadium ug/g 14 2 0.2

              Zinc ug/g 200 30 5

   Lab Section 6

              Moisture % 82.90 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041151
Jul 18, 2019
TISSUE
07/18/2019 RG_LFSRW_INV-01_20190718 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2400 200 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 0.73 0.2 0.05

              Barium ug/g 28 4 0.5

              Beryllium ug/g 0.06 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.66 0.1 0.02

              Chromium ug/g 2.7 1 0.5

              Cobalt ug/g 0.6 0.5 0.5

              Copper ug/g 16 2 0.5

              Iron ug/g 980 100 5

              Lead ug/g 0.77 0.2 0.05

              Manganese ug/g 17 2 0.5

              Mercury ug/g 0.06 0.02 0.01

              Molybdenum ug/g 0.21 0.1 0.05

              Nickel ug/g 1.4 0.5 0.5

              Selenium ug/g 3.5 0.5 0.05

              Silver ug/g 0.12 0.05 0.02

              Strontium ug/g 11 1 0.1

              Thallium ug/g 0.05 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 33 5 0.5

              Uranium ug/g 0.08 0.04 0.02

              Vanadium ug/g 5.2 0.8 0.2

              Zinc ug/g 99 20 5

   Lab Section 6

              Moisture % 86.15 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041152
Jul 18, 2019
TISSUE
07/18/2019 RG_LFSRW_INV-02_20190718 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3600 400 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.48 0.05 0.05

              Barium ug/g 40 6 0.5

              Beryllium ug/g 0.09 0.02 0.02

              Boron ug/g 6 5 5

              Cadmium ug/g 1.2 0.2 0.02

              Chromium ug/g 4.0 1 0.5

              Cobalt ug/g 0.6 0.5 0.5

              Copper ug/g 20 3 0.5

              Iron ug/g 1100 100 5

              Lead ug/g 1.0 0.2 0.05

              Manganese ug/g 19 3 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.35 0.1 0.05

              Nickel ug/g 1.6 0.5 0.5

              Selenium ug/g 3.1 0.5 0.05

              Silver ug/g 0.13 0.05 0.02

              Strontium ug/g 11 1 0.1

              Thallium ug/g 0.08 0.03 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 40 6 0.5

              Uranium ug/g 0.06 0.03 0.02

              Vanadium ug/g 7.4 1 0.2

              Zinc ug/g 110 20 5

   Lab Section 6

              Moisture % 82.97 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041153
Jul 18, 2019
TISSUE
07/18/2019 RG_LFSRW_INV-03_20190718 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2600 300 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.65 0.2 0.05

              Barium ug/g 31 5 0.5

              Beryllium ug/g 0.07 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 1.6 0.2 0.02

              Chromium ug/g 2.9 1 0.5

              Cobalt ug/g 0.7 0.5 0.5

              Copper ug/g 20 3 0.5

              Iron ug/g 850 80 5

              Lead ug/g 0.72 0.2 0.05

              Manganese ug/g 17 2 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.27 0.1 0.05

              Nickel ug/g 1.0 0.5 0.5

              Selenium ug/g 3.3 0.5 0.05

              Silver ug/g 0.13 0.05 0.02

              Strontium ug/g 12 1 0.1

              Thallium ug/g 0.06 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 38 6 0.5

              Uranium ug/g 0.06 0.03 0.02

              Vanadium ug/g 5.3 0.8 0.2

              Zinc ug/g 98 20 5

   Lab Section 6

              Moisture % 85.70 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041154
Jul 18, 2019
TISSUE
07/18/2019 RG_EVPPS_INV-01_20190718 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 360 50 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 1.3 0.2 0.05

              Barium ug/g 35 5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.26 0.06 0.02

              Chromium ug/g 0.6 0.6 0.5

              Cobalt ug/g 0.6 0.5 0.5

              Copper ug/g 15 2 0.5

              Iron ug/g 310 50 5

              Lead ug/g 0.17 0.09 0.05

              Manganese ug/g 35 5 0.5

              Mercury ug/g 0.07 0.02 0.01

              Molybdenum ug/g 0.32 0.1 0.05

              Nickel ug/g 0.6 0.5 0.5

              Selenium ug/g 14 1 0.05

              Silver ug/g 0.12 0.05 0.02

              Strontium ug/g 30 3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 4.8 1 0.5

              Uranium ug/g 0.04 0.03 0.02

              Vanadium ug/g 1.1 0.4 0.2

              Zinc ug/g 86 20 5

   Lab Section 6

              Moisture % 86.99 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019041155
Jul 18, 2019
TISSUE
07/18/2019 RG_EVPPS_INV-02_20190718 

Client PO #:      VPO00616225
Date Received:  Jul 24, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 780 80 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.87 0.2 0.05

              Barium ug/g 36 5 0.5

              Beryllium ug/g 0.03 0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.34 0.08 0.02

              Chromium ug/g 1.3 0.8 0.5

              Cobalt ug/g 0.6 0.5 0.5

              Copper ug/g 12 2 0.5

              Iron ug/g 500 50 5

              Lead ug/g 0.41 0.1 0.05

              Manganese ug/g 54 5 0.5

              Mercury ug/g 0.10 0.02 0.01

              Molybdenum ug/g 0.35 0.1 0.05

              Nickel ug/g 0.9 0.5 0.5

              Selenium ug/g 13 1 0.05

              Silver ug/g 0.09 0.04 0.02

              Strontium ug/g 25 2 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 12 2 0.5

              Uranium ug/g 0.06 0.03 0.02

              Vanadium ug/g 2.3 0.6 0.2

              Zinc ug/g 92 20 5

   Lab Section 6

              Moisture % 84.37 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Page 36 of 36

SRC Group # 2019-10360

Minnow Environmental Inc.

Sep 30, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Quality Control Report

Cait Good
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1340
Aluminum ug/g 1280 1330
Aluminum ug/g 1280 1240
Aluminum ug/g 1280 1270
Aluminum ug/g 1280 1280
Aluminum ug/g 1280 1250
Aluminum ug/g 1280 1310
Aluminum ug/g 1280 1310
Aluminum ug/g 1280 1320
Aluminum ug/g 1280 1290
Arsenic ug/g 6.87 6.86
Arsenic ug/g 6.87 7.06
Arsenic ug/g 6.87 8.25
Arsenic ug/g 6.87 7.32
Arsenic ug/g 6.87 7.28
Arsenic ug/g 6.87 7.45
Arsenic ug/g 6.87 6.69
Arsenic ug/g 6.87 6.93
Cadmium ug/g 0.299 0.305
Cadmium ug/g 0.299 0.307
Cadmium ug/g 0.299 0.316
Cadmium ug/g 0.299 0.298
Cadmium ug/g 0.299 0.309
Cadmium ug/g 0.299 0.300
Cadmium ug/g 0.299 0.302
Cadmium ug/g 0.299 0.302
Chromium ug/g 1.57 1.58
Chromium ug/g 1.57 1.56
Chromium ug/g 1.57 1.54
Chromium ug/g 1.57 1.68
Chromium ug/g 1.57 1.74
Chromium ug/g 1.57 1.66
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QC Analysis Units Target Value Obtained Value

Chromium ug/g 1.57 1.67
Chromium ug/g 1.57 1.56
Copper ug/g 13.8 14.6
Copper ug/g 13.8 14.3
Copper ug/g 13.8 14.7
Copper ug/g 13.8 13.8
Copper ug/g 13.8 14.4
Copper ug/g 13.8 14.4
Copper ug/g 13.8 13.9
Copper ug/g 13.8 13.2
Iron ug/g 312 328
Iron ug/g 312 333
Iron ug/g 312 318
Iron ug/g 312 306
Iron ug/g 312 311
Iron ug/g 312 317
Iron ug/g 312 301
Iron ug/g 312 313
Lead ug/g 0.404 0.398
Lead ug/g 0.404 0.388
Lead ug/g 0.404 0.368
Lead ug/g 0.404 0.400
Lead ug/g 0.404 0.403
Lead ug/g 0.404 0.392
Lead ug/g 0.404 0.387
Lead ug/g 0.404 0.390
Manganese ug/g 2.70 2.96
Manganese ug/g 2.70 3.00
Manganese ug/g 2.70 2.91
Manganese ug/g 2.70 2.82
Manganese ug/g 2.70 2.55
Manganese ug/g 2.70 2.69
Manganese ug/g 2.70 2.39
Manganese ug/g 2.70 2.94
Mercury ug/g 0.364 0.536
Mercury ug/g 0.364 0.363
Mercury ug/g 0.364 0.338
Mercury ug/g 0.364 0.388
Mercury ug/g 0.364 0.336
Mercury ug/g 0.364 0.313
Mercury ug/g 0.364 0.356
Mercury ug/g 0.364 0.374
Nickel ug/g 1.20 1.25
Nickel ug/g 1.20 1.23
Nickel ug/g 1.20 1.26
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QC Analysis Units Target Value Obtained Value

Nickel ug/g 1.20 1.17
Nickel ug/g 1.20 1.21
Nickel ug/g 1.20 1.27
Nickel ug/g 1.20 1.23
Nickel ug/g 1.20 1.26
Selenium ug/g 3.45 3.70
Selenium ug/g 3.45 3.79
Selenium ug/g 3.45 4.27
Selenium ug/g 3.45 3.73
Selenium ug/g 3.45 3.75
Selenium ug/g 3.45 3.94
Selenium ug/g 3.45 3.51
Selenium ug/g 3.45 3.51
Silver ug/g 0.0234 0.0227
Silver ug/g 0.0234 0.0228
Silver ug/g 0.0234 0.0223
Silver ug/g 0.0234 0.0218
Silver ug/g 0.0234 0.0214
Silver ug/g 0.0234 0.0216
Silver ug/g 0.0234 0.0213
Silver ug/g 0.0234 0.0268
Zinc ug/g 47.8 48.7
Zinc ug/g 47.8 48.7
Zinc ug/g 47.8 49.2
Zinc ug/g 47.8 44.3
Zinc ug/g 47.8 46.9
Zinc ug/g 47.8 47.3
Zinc ug/g 47.8 46.4
Zinc ug/g 47.8 47.5

Duplicates:

Duplicates are used to assess problems with precision and help ensure that samples within a given batch were 
SURFHVVHG�DSSURSULDWHO\���7KH�GLIIHUHQFH�EHWZHHQ�GXSOLFDWHV�PXVW�EH�ZLWKLQ�VWULFW�OLPLWV��RWKHUZLVH�FRUUHFWLYH�DFWLRQ�LV�
UHTXLUHG���3OHDVH�QRWH��WKH�GXSOLFDWH�V��LQ�WKLV�UHSRUW�DUH�GXSOLFDWHV�DQDO\]HG�ZLWKLQ�D�JLYHQ�EDWFK�RI�WHVW�VDPSOHV�DQG�
may not be from this specific group of samples.

Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 18010 0.1 0.1
Silver ug/g 18014 <0.1 <0.1
Silver ug/g 18017 <0.1 <0.1
Silver ug/g 18024 0.02 0.01
Silver ug/g 18055 <0.1 <0.1
Silver ug/g 18056 <0.1 <0.1
Aluminum ug/g 18010 12300 12100
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Duplicate Analysis Units Sample ID First Result Second Result
Aluminum ug/g 18014 6300 6000
Aluminum ug/g 18017 490 360 *(1)
Aluminum ug/g 18024 100 120
Aluminum ug/g 18055 5500 5800
Aluminum ug/g 18056 3900 4300
Arsenic ug/g 18010 10 9.3
Arsenic ug/g 18014 0.8 0.7
Arsenic ug/g 18017 <0.5 <0.5
Arsenic ug/g 18024 0.06 0.07
Arsenic ug/g 18055 1.5 1.5
Arsenic ug/g 18056 1.3 1.5
Boron ug/g 18010 30 30
Boron ug/g 18014 20 20
Boron ug/g 18017 <10 <10
Boron ug/g 18024 2 2
Boron ug/g 18055 20 20
Boron ug/g 18056 10 10
Barium ug/g 18010 410 380
Barium ug/g 18014 80 74
Barium ug/g 18017 20 18
Barium ug/g 18024 28 26
Barium ug/g 18055 78 75
Barium ug/g 18056 66 62
Beryllium ug/g 18010 0.9 0.8
Beryllium ug/g 18014 0.2 0.2
Beryllium ug/g 18017 <0.1 <0.1
Beryllium ug/g 18024 <0.01 <0.01
Beryllium ug/g 18055 0.2 0.2
Beryllium ug/g 18056 0.2 0.2
Cadmium ug/g 18010 1.1 1.0
Cadmium ug/g 18014 0.3 0.3
Cadmium ug/g 18017 0.1 0.1
Cadmium ug/g 18024 0.02 0.01
Cadmium ug/g 18055 0.2 0.2
Cadmium ug/g 18056 0.2 0.2
Cobalt ug/g 18010 3.2 3.2
Cobalt ug/g 18014 1.6 1.5
Cobalt ug/g 18017 0.4 0.4
Cobalt ug/g 18024 0.06 0.06
Cobalt ug/g 18055 1.6 1.6
Cobalt ug/g 18056 1.3 1.4
Chromium ug/g 18010 71 67
Chromium ug/g 18014 8 8
Chromium ug/g 18017 <5 <5
Chromium ug/g 18024 <0.5 <0.5
Chromium ug/g 18055 9 9
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Duplicate Analysis Units Sample ID First Result Second Result
Chromium ug/g 18056 6 7
Copper ug/g 18010 30 28
Copper ug/g 18014 6.6 6.4
Copper ug/g 18017 4.1 4.0
Copper ug/g 18024 5.9 5.5
Copper ug/g 18055 5.6 5.4
Copper ug/g 18056 5.5 5.3
Iron ug/g 18010 11400 10800
Iron ug/g 18014 3000 2800
Iron ug/g 18017 410 360
Iron ug/g 18024 130 140
Iron ug/g 18055 4100 4200
Iron ug/g 18056 3400 3700
Mercury ug/g 18010 0.07 0.07
Mercury ug/g 18014 <0.05 <0.05
Mercury ug/g 18017 <0.05 <0.05
Mercury ug/g 18024 0.005 <0.005
Mercury ug/g 18055 <0.05 <0.05
Mercury ug/g 18056 <0.05 <0.05
Manganese ug/g 18010 220 220
Manganese ug/g 18014 1060 850
Manganese ug/g 18017 710 670
Manganese ug/g 18024 14 13
Manganese ug/g 18055 320 320
Manganese ug/g 18056 280 280
Molybdenum ug/g 18010 16 15
Molybdenum ug/g 18014 1 <1
Molybdenum ug/g 18017 <1 <1
Molybdenum ug/g 18024 0.1 0.1
Molybdenum ug/g 18055 <1 <1
Molybdenum ug/g 18056 <1 <1
Moisture % 18001 99.18 99.04
Moisture % 18003 97.69 95.59
Moisture % 18004 99.30 99.25
Moisture % 18006 99.16 94.12
Moisture % 18007 97.84 97.94
Moisture % 18008 99.51 99.54
Moisture % 18009 98.77 98.92
Moisture % 18010 94.88 96.34
Moisture % 18011 97.99 98.35
Moisture % 18013 98.67 98.14
Moisture % 18014 89.80 93.21
Moisture % 18015 99.26 99.48
Moisture % 18017 93.72 95.98
Moisture % 18032 99.12 99.14
Moisture % 18033 98.89 99.14
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Duplicate Analysis Units Sample ID First Result Second Result
Nickel ug/g 18010 48 45
Nickel ug/g 18014 5.3 4.9
Nickel ug/g 18017 1.5 1.3
Nickel ug/g 18024 0.21 0.22
Nickel ug/g 18055 5.0 4.9
Nickel ug/g 18056 4.1 4.3
Lead ug/g 18010 5.5 5.3
Lead ug/g 18014 2.1 2.0
Lead ug/g 18017 0.2 0.2
Lead ug/g 18024 0.09 0.10
Lead ug/g 18055 1.9 2.0
Lead ug/g 18056 1.6 1.9
Antimony ug/g 18010 <1 <1
Antimony ug/g 18014 <1 <1
Antimony ug/g 18017 <1 <1
Antimony ug/g 18024 <0.1 <0.1
Antimony ug/g 18055 <1 <1
Antimony ug/g 18056 <1 <1
Selenium ug/g 18010 3.1 3.0
Selenium ug/g 18014 3.0 3.4
Selenium ug/g 18017 3.0 3.0
Selenium ug/g 18024 3.3 3.5
Selenium ug/g 18055 4.9 4.9
Selenium ug/g 18056 5.7 5.4
Tin ug/g 18010 <0.5 <0.5
Tin ug/g 18014 <0.5 <0.5
Tin ug/g 18017 <0.5 <0.5
Tin ug/g 18024 <0.05 <0.05
Tin ug/g 18055 <0.5 <0.5
Tin ug/g 18056 <0.5 <0.5
Strontium ug/g 18010 200 170
Strontium ug/g 18014 240 230
Strontium ug/g 18017 10 10
Strontium ug/g 18024 22 20
Strontium ug/g 18055 78 76
Strontium ug/g 18056 76 76
Titanium ug/g 18010 100 100
Titanium ug/g 18014 62 56
Titanium ug/g 18017 6.1 4.9
Titanium ug/g 18024 2.8 2.8
Titanium ug/g 18055 33 33
Titanium ug/g 18056 20 21
Thallium ug/g 18010 2.0 2.0
Thallium ug/g 18014 <0.5 <0.5
Thallium ug/g 18017 <0.5 <0.5
Thallium ug/g 18024 <0.05 <0.05
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Duplicate Analysis Units Sample ID First Result Second Result
Thallium ug/g 18055 <0.5 <0.5
Thallium ug/g 18056 <0.5 <0.5
Uranium ug/g 18010 7.0 5.4 *(2)
Uranium ug/g 18014 1.0 0.93
Uranium ug/g 18017 0.15 0.16
Uranium ug/g 18024 0.080 0.073
Uranium ug/g 18055 0.44 0.44
Uranium ug/g 18056 0.42 0.45
Vanadium ug/g 18010 54 52
Vanadium ug/g 18014 16 15
Vanadium ug/g 18017 2 1
Vanadium ug/g 18024 0.3 0.3
Vanadium ug/g 18055 18 18
Vanadium ug/g 18056 13 14
Zinc ug/g 18010 390 390
Zinc ug/g 18014 280 320
Zinc ug/g 18017 340 340
Zinc ug/g 18024 140 140
Zinc ug/g 18055 110 130
Zinc ug/g 18056 120 120

*(1)  The duplicate results for Aluminum were outside the laboratory's specified limits. The data was reviewed 
and all other quality control measures in the batch were within limits. 

*(2)  The duplicate results for Uranium were outside the laboratory's specified limits. The data was reviewed 
and all other quality control measures in the batch were within limits. 

Overall, there were no other indications of problems with the analysis and the results were considered 
acceptable. 

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Cait Good
Teck Coal Limited
124B Aspen Drive
Box 1777
Sparwood, BC   V0B 2G0

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1280
Aluminum ug/g 1280 1270
Aluminum ug/g 1280 1360
Aluminum ug/g 1280 1300
Aluminum ug/g 1280 1310
Aluminum ug/g 1280 1370
Aluminum ug/g 1280 1370
Aluminum ug/g 1280 1360
Aluminum ug/g 1280 1360
Arsenic ug/g 6.87 7.03
Arsenic ug/g 6.87 6.88
Arsenic ug/g 6.87 7.64
Arsenic ug/g 6.87 7.15
Arsenic ug/g 6.87 7.52
Arsenic ug/g 6.87 7.62
Arsenic ug/g 6.87 6.85
Cadmium ug/g 0.299 0.308
Cadmium ug/g 0.299 0.294
Cadmium ug/g 0.299 0.317
Cadmium ug/g 0.299 0.301
Cadmium ug/g 0.299 0.305
Cadmium ug/g 0.299 0.314
Cadmium ug/g 0.299 0.312
Chromium ug/g 1.57 1.50
Chromium ug/g 1.57 1.48
Chromium ug/g 1.57 1.53
Chromium ug/g 1.57 1.53
Chromium ug/g 1.57 1.51
Chromium ug/g 1.57 1.55
Chromium ug/g 1.57 1.61
Copper ug/g 13.8 13.8
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QC Analysis Units Target Value Obtained Value

Copper ug/g 13.8 13.7
Copper ug/g 13.8 14.5
Copper ug/g 13.8 13.8
Copper ug/g 13.8 14.4
Copper ug/g 13.8 14.1
Copper ug/g 13.8 14.2
Iron ug/g 312 311
Iron ug/g 312 302
Iron ug/g 312 309
Iron ug/g 312 305
Iron ug/g 312 306
Iron ug/g 312 315
Iron ug/g 312 318
Iron ug/g 312 300
Lead ug/g 0.404 0.392
Lead ug/g 0.404 0.394
Lead ug/g 0.404 0.396
Lead ug/g 0.404 0.388
Lead ug/g 0.404 0.403
Lead ug/g 0.404 0.406
Lead ug/g 0.404 0.428
Manganese ug/g 2.70 2.66
Manganese ug/g 2.70 2.60
Manganese ug/g 2.70 2.62
Manganese ug/g 2.70 2.33
Manganese ug/g 2.70 2.55
Manganese ug/g 2.70 2.54
Manganese ug/g 2.70 2.52
Mercury ug/g 0.364 0.368
Mercury ug/g 0.364 0.370
Mercury ug/g 0.364 0.348
Mercury ug/g 0.364 0.376
Mercury ug/g 0.364 0.362
Mercury ug/g 0.364 0.363
Mercury ug/g 0.364 0.328
Nickel ug/g 1.20 1.12
Nickel ug/g 1.20 1.13
Nickel ug/g 1.20 1.17
Nickel ug/g 1.20 1.14
Nickel ug/g 1.20 1.19
Nickel ug/g 1.20 1.19
Nickel ug/g 1.20 1.24
Selenium ug/g 3.45 3.72
Selenium ug/g 3.45 3.54
Selenium ug/g 3.45 3.75
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QC Analysis Units Target Value Obtained Value

Selenium ug/g 3.45 3.73
Selenium ug/g 3.45 3.71
Selenium ug/g 3.45 3.86
Selenium ug/g 3.45 3.58
Silver ug/g 0.0234 0.0206
Silver ug/g 0.0234 0.0208
Silver ug/g 0.0234 0.0202
Silver ug/g 0.0234 0.0187
Silver ug/g 0.0234 0.0204
Silver ug/g 0.0234 0.0207
Silver ug/g 0.0234 0.0216
Zinc ug/g 47.8 47.2
Zinc ug/g 47.8 47.3
Zinc ug/g 47.8 45.9
Zinc ug/g 47.8 47.9
Zinc ug/g 47.8 49.0
Zinc ug/g 47.8 48.4
Zinc ug/g 47.8 46.6

Duplicates:

Duplicates are used to assess problems with precision and help ensure that samples within a given batch were 
SURFHVVHG�DSSURSULDWHO\���7KH�GLIIHUHQFH�EHWZHHQ�GXSOLFDWHV�PXVW�EH�ZLWKLQ�VWULFW�OLPLWV��RWKHUZLVH�FRUUHFWLYH�DFWLRQ�LV�
UHTXLUHG���3OHDVH�QRWH��WKH�GXSOLFDWH�V��LQ�WKLV�UHSRUW�DUH�GXSOLFDWHV�DQDO\]HG�ZLWKLQ�D�JLYHQ�EDWFK�RI�WHVW�VDPSOHV�DQG�
may not be from this specific group of samples.

Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 31279 <0.1 <0.1
Aluminum ug/g 31279 <20 <20
Arsenic ug/g 31279 <0.5 <0.5
Boron ug/g 31279 <10 <10
Barium ug/g 31279 <0.5 <0.5
Beryllium ug/g 31279 <0.1 <0.1
Cadmium ug/g 31279 <0.1 <0.1
Cobalt ug/g 31279 <0.1 <0.1
Chromium ug/g 31279 <5 <5
Copper ug/g 31279 1.2 1.6
Iron ug/g 31279 <20 <20
Mercury ug/g 31279 <0.05 <0.05
Manganese ug/g 31279 1 1
Molybdenum ug/g 31279 <1 <1
Moisture % 31175 81.61 79.93
Moisture % 31190 81.97 85.74
Moisture % 31210 87.01 92.36
Moisture % 31220 88.35 87.07
Moisture % 31225 62.20 65.96
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Duplicate Analysis Units Sample ID First Result Second Result
Moisture % 31240 85.63 84.27
Moisture % 31271 76.18 80.66
Moisture % 31273 80.58 81.85
Moisture % 31279 80.68 80.20
Moisture % 31285 81.15 81.15
Nickel ug/g 31279 <0.5 <0.5
Lead ug/g 31279 <0.1 <0.1
Antimony ug/g 31279 <1 <1
Selenium ug/g 31279 51 52
Tin ug/g 31279 <0.5 <0.5
Strontium ug/g 31279 1 <1
Titanium ug/g 31279 <0.5 <0.5
Thallium ug/g 31279 <0.5 <0.5
Uranium ug/g 31279 <0.05 <0.05
Vanadium ug/g 31279 <1 <1
Zinc ug/g 31279 36 45

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Lisa Bowron
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1340 1260
Aluminum ug/g 1340 1180
Aluminum ug/g 1340 1260
Aluminum ug/g 1340 1080
Aluminum ug/g 1340 1120
Aluminum ug/g 1340 1220
Aluminum ug/g 1340 1320
Aluminum ug/g 1340 1430
Arsenic ug/g 6.87 6.75
Arsenic ug/g 6.87 6.27
Arsenic ug/g 6.87 6.65
Arsenic ug/g 6.87 6.43
Arsenic ug/g 6.87 6.98
Arsenic ug/g 6.87 5.78
Arsenic ug/g 6.87 6.97
Arsenic ug/g 6.87 6.64
Cadmium ug/g 0.299 0.302
Cadmium ug/g 0.299 0.269
Cadmium ug/g 0.299 0.295
Cadmium ug/g 0.299 0.261
Cadmium ug/g 0.299 0.292
Cadmium ug/g 0.299 0.284
Cadmium ug/g 0.299 0.310
Cadmium ug/g 0.299 0.301
Chromium ug/g 1.57 1.50
Chromium ug/g 1.57 1.48
Chromium ug/g 1.57 1.59
Chromium ug/g 1.57 1.34
Chromium ug/g 1.57 1.44
Chromium ug/g 1.57 1.49
Chromium ug/g 1.57 2.22 *(1)
Chromium ug/g 1.57 1.95
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QC Analysis Units Target Value Obtained Value

Copper ug/g 14.4 13.9
Copper ug/g 14.4 13.4
Copper ug/g 14.4 14.5
Copper ug/g 14.4 12.5
Copper ug/g 14.4 13.2
Copper ug/g 14.4 13.2
Copper ug/g 14.4 13.5
Copper ug/g 14.4 14.2
Iron ug/g 312 290
Iron ug/g 312 277
Iron ug/g 312 291
Iron ug/g 312 250
Iron ug/g 312 265
Iron ug/g 312 278
Iron ug/g 312 285
Iron ug/g 312 314
Lead ug/g 0.404 0.398
Lead ug/g 0.404 0.421
Lead ug/g 0.404 0.436
Lead ug/g 0.404 0.333
Lead ug/g 0.404 0.353
Lead ug/g 0.404 0.379
Lead ug/g 0.404 0.383
Lead ug/g 0.404 0.402
Manganese ug/g 2.70 3.14
Manganese ug/g 2.70 2.49
Manganese ug/g 2.70 2.85
Manganese ug/g 2.70 2.42
Manganese ug/g 2.70 2.47
Manganese ug/g 2.70 2.76
Manganese ug/g 2.70 2.49
Manganese ug/g 2.70 3.58 *(2)
Mercury ug/g 0.364 0.288
Mercury ug/g 0.364 0.320
Mercury ug/g 0.364 0.311
Mercury ug/g 0.364 0.305
Mercury ug/g 0.364 0.319
Mercury ug/g 0.364 0.298
Mercury ug/g 0.364 0.276
Mercury ug/g 0.364 0.360
Nickel ug/g 1.20 1.17
Nickel ug/g 1.20 1.08
Nickel ug/g 1.20 1.15
Nickel ug/g 1.20 1.06
Nickel ug/g 1.20 1.14
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QC Analysis Units Target Value Obtained Value

Nickel ug/g 1.20 1.13
Nickel ug/g 1.20 1.15
Nickel ug/g 1.20 1.24
Selenium ug/g 3.74 3.50
Selenium ug/g 3.74 3.28
Selenium ug/g 3.74 3.50
Selenium ug/g 3.74 3.37
Selenium ug/g 3.74 3.62
Selenium ug/g 3.74 3.06
Selenium ug/g 3.74 3.61
Selenium ug/g 3.74 3.38
Silver ug/g 0.0219 0.0242
Silver ug/g 0.0219 0.0261
Silver ug/g 0.0219 0.0282
Silver ug/g 0.0219 0.0216
Silver ug/g 0.0219 0.0249
Silver ug/g 0.0219 0.0244
Silver ug/g 0.0219 0.0252
Silver ug/g 0.0219 0.0251
Zinc ug/g 47.8 41.2
Zinc ug/g 47.8 41.6
Zinc ug/g 47.8 43.9
Zinc ug/g 47.8 39.1
Zinc ug/g 47.8 42.5
Zinc ug/g 47.8 42.3
Zinc ug/g 47.8 46.3
Zinc ug/g 47.8 48.6

Duplicates:

Duplicates are used to assess problems with precision and help ensure that samples within a given batch were 
SURFHVVHG�DSSURSULDWHO\���7KH�GLIIHUHQFH�EHWZHHQ�GXSOLFDWHV�PXVW�EH�ZLWKLQ�VWULFW�OLPLWV��RWKHUZLVH�FRUUHFWLYH�DFWLRQ�LV�
UHTXLUHG���3OHDVH�QRWH��WKH�GXSOLFDWH�V��LQ�WKLV�UHSRUW�DUH�GXSOLFDWHV�DQDO\]HG�ZLWKLQ�D�JLYHQ�EDWFK�RI�WHVW�VDPSOHV�DQG�
may not be from this specific group of samples.

Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 28347 0.11 0.11
Silver ug/g 28349 0.04 0.03
Silver ug/g 28350 0.04 0.03
Silver ug/g 28405 0.15 0.17
Silver ug/g 28405 0.16 0.17
Silver ug/g 28513 0.02 0.02
Silver ug/g 28514 0.02 0.02
Silver ug/g 28521 0.04 0.04
Silver ug/g 28522 0.03 0.03
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Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 28523 0.04 0.04
Silver ug/g 28524 0.04 0.04
Silver ug/g 28525 0.04 0.04
Silver ug/g 28527 0.04 0.04
Silver ug/g 28539 0.02 0.02
Silver ug/g 28540 0.03 0.03
Silver ug/g 28542 0.02 0.02
Silver ug/g 28543 0.04 0.04
Silver ug/g 28547 0.02 0.02
Silver ug/g 28557 0.06 0.06
Silver ug/g 28568 0.01 0.01
Silver ug/g 28571 0.05 0.05
Aluminum ug/g 28347 70 61
Aluminum ug/g 28349 2900 2800
Aluminum ug/g 28350 2600 2200
Aluminum ug/g 28405 16400 20400
Aluminum ug/g 28405 16600 19900
Aluminum ug/g 28513 <2 <2
Aluminum ug/g 28514 4 <2
Aluminum ug/g 28521 <2 <2
Aluminum ug/g 28522 <2 <2
Aluminum ug/g 28523 <2 <2
Aluminum ug/g 28524 <2 <2
Aluminum ug/g 28525 <2 <2
Aluminum ug/g 28527 <2 <2
Aluminum ug/g 28539 11 4
Aluminum ug/g 28540 19 8
Aluminum ug/g 28542 <2 <2
Aluminum ug/g 28543 <2 <2
Aluminum ug/g 28547 <2 <2
Aluminum ug/g 28557 2 <2
Aluminum ug/g 28568 5 3
Aluminum ug/g 28571 200 180
Arsenic ug/g 28347 0.04 0.04
Arsenic ug/g 28349 0.55 0.51
Arsenic ug/g 28350 0.40 0.33
Arsenic ug/g 28405 4.3 3.0 *(3)
Arsenic ug/g 28405 4.8 3.3 *(4)
Arsenic ug/g 28513 0.08 0.07
Arsenic ug/g 28514 0.10 0.08
Arsenic ug/g 28521 0.07 0.06
Arsenic ug/g 28522 0.08 0.08
Arsenic ug/g 28523 0.04 0.04
Arsenic ug/g 28524 0.06 0.06
Arsenic ug/g 28525 0.05 0.05
Arsenic ug/g 28527 0.04 0.05
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Duplicate Analysis Units Sample ID First Result Second Result
Arsenic ug/g 28539 0.07 0.06
Arsenic ug/g 28540 0.13 0.13
Arsenic ug/g 28542 0.04 0.04
Arsenic ug/g 28543 0.05 0.05
Arsenic ug/g 28547 0.17 0.18
Arsenic ug/g 28557 0.06 0.05
Arsenic ug/g 28568 0.08 0.08
Arsenic ug/g 28571 0.08 0.08
Boron ug/g 28347 <1 <1
Boron ug/g 28349 8 7
Boron ug/g 28350 6 6
Boron ug/g 28405 31 36
Boron ug/g 28405 26 28
Boron ug/g 28513 <1 <1
Boron ug/g 28514 <1 <1
Boron ug/g 28521 <1 <1
Boron ug/g 28522 <1 <1
Boron ug/g 28523 <1 <1
Boron ug/g 28524 <1 <1
Boron ug/g 28525 <1 <1
Boron ug/g 28527 <1 <1
Boron ug/g 28539 <1 <1
Boron ug/g 28540 <1 <1
Boron ug/g 28542 <1 <1
Boron ug/g 28543 <1 <1
Boron ug/g 28547 <1 <1
Boron ug/g 28557 <1 <1
Boron ug/g 28568 <1 <1
Boron ug/g 28571 1 2
Barium ug/g 28347 8.0 7.8
Barium ug/g 28349 78 74
Barium ug/g 28350 61 54
Barium ug/g 28405 224 248
Barium ug/g 28405 200 230
Barium ug/g 28513 0.45 0.45
Barium ug/g 28514 1.0 0.81
Barium ug/g 28521 0.32 0.28
Barium ug/g 28522 0.25 0.23
Barium ug/g 28523 0.21 0.23
Barium ug/g 28524 0.34 0.34
Barium ug/g 28525 0.39 0.37
Barium ug/g 28527 0.35 0.40
Barium ug/g 28539 1.2 0.93 *(5)
Barium ug/g 28540 1.5 0.90 *(6)
Barium ug/g 28542 1.0 0.87
Barium ug/g 28543 0.28 0.32
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Duplicate Analysis Units Sample ID First Result Second Result
Barium ug/g 28547 0.19 0.19
Barium ug/g 28557 0.31 0.25
Barium ug/g 28568 0.91 0.86
Barium ug/g 28571 88 82
Beryllium ug/g 28347 <0.01 <0.01
Beryllium ug/g 28349 0.10 0.09
Beryllium ug/g 28350 0.11 0.09
Beryllium ug/g 28405 0.48 0.52
Beryllium ug/g 28405 0.60 0.66
Beryllium ug/g 28513 <0.01 <0.01
Beryllium ug/g 28514 <0.01 <0.01
Beryllium ug/g 28521 <0.01 <0.01
Beryllium ug/g 28522 <0.01 <0.01
Beryllium ug/g 28523 <0.01 <0.01
Beryllium ug/g 28524 <0.01 <0.01
Beryllium ug/g 28525 <0.01 <0.01
Beryllium ug/g 28527 <0.01 <0.01
Beryllium ug/g 28539 <0.01 <0.01
Beryllium ug/g 28540 <0.01 <0.01
Beryllium ug/g 28542 <0.01 <0.01
Beryllium ug/g 28543 <0.01 <0.01
Beryllium ug/g 28547 <0.01 <0.01
Beryllium ug/g 28557 <0.01 <0.01
Beryllium ug/g 28568 <0.01 <0.01
Beryllium ug/g 28571 <0.01 <0.01
Cadmium ug/g 28347 0.02 0.02
Cadmium ug/g 28349 0.20 0.18
Cadmium ug/g 28350 0.95 0.81
Cadmium ug/g 28405 1.0 0.82
Cadmium ug/g 28405 1.0 0.83
Cadmium ug/g 28513 <0.01 <0.01
Cadmium ug/g 28514 <0.01 <0.01
Cadmium ug/g 28521 <0.01 <0.01
Cadmium ug/g 28522 <0.01 <0.01
Cadmium ug/g 28523 <0.01 <0.01
Cadmium ug/g 28524 <0.01 <0.01
Cadmium ug/g 28525 <0.01 <0.01
Cadmium ug/g 28527 <0.01 <0.01
Cadmium ug/g 28539 0.02 0.02
Cadmium ug/g 28540 0.05 0.05
Cadmium ug/g 28542 0.01 <0.01
Cadmium ug/g 28543 <0.01 <0.01
Cadmium ug/g 28547 <0.01 <0.01
Cadmium ug/g 28557 <0.01 <0.01
Cadmium ug/g 28568 0.02 0.02
Cadmium ug/g 28571 0.03 0.03
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Duplicate Analysis Units Sample ID First Result Second Result
Cobalt ug/g 28347 0.05 0.05
Cobalt ug/g 28349 0.76 0.69
Cobalt ug/g 28350 1.3 1.1
Cobalt ug/g 28405 2.4 2.2
Cobalt ug/g 28405 2.2 2.1
Cobalt ug/g 28513 0.08 0.08
Cobalt ug/g 28514 0.08 0.08
Cobalt ug/g 28521 0.05 0.06
Cobalt ug/g 28522 0.06 0.06
Cobalt ug/g 28523 0.04 0.04
Cobalt ug/g 28524 0.04 0.03
Cobalt ug/g 28525 0.06 0.05
Cobalt ug/g 28527 0.06 0.07
Cobalt ug/g 28539 0.18 0.17
Cobalt ug/g 28540 0.23 0.22
Cobalt ug/g 28542 0.16 0.15
Cobalt ug/g 28543 0.11 0.12
Cobalt ug/g 28547 0.03 0.03
Cobalt ug/g 28557 0.08 0.08
Cobalt ug/g 28568 0.17 0.16
Cobalt ug/g 28571 0.25 0.24
Chromium ug/g 28347 0.09 0.08
Chromium ug/g 28349 3.3 3.1
Chromium ug/g 28350 3.6 3.3
Chromium ug/g 28405 22 26
Chromium ug/g 28405 22 27
Chromium ug/g 28513 <0.05 <0.05
Chromium ug/g 28514 <0.05 <0.05
Chromium ug/g 28521 <0.05 <0.05
Chromium ug/g 28522 <0.05 <0.05
Chromium ug/g 28523 <0.05 <0.05
Chromium ug/g 28524 <0.05 <0.05
Chromium ug/g 28525 <0.05 <0.05
Chromium ug/g 28527 <0.05 <0.05
Chromium ug/g 28539 0.05 <0.05
Chromium ug/g 28540 0.05 <0.05
Chromium ug/g 28542 <0.05 <0.05
Chromium ug/g 28543 <0.05 <0.05
Chromium ug/g 28547 <0.05 <0.05
Chromium ug/g 28557 <0.05 <0.05
Chromium ug/g 28568 <0.05 <0.05
Chromium ug/g 28571 0.66 0.59
Copper ug/g 28347 6.0 6.1
Copper ug/g 28349 4.6 4.4
Copper ug/g 28350 5.3 5.0
Copper ug/g 28405 12 13
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Duplicate Analysis Units Sample ID First Result Second Result
Copper ug/g 28405 13 14
Copper ug/g 28513 3.7 3.7
Copper ug/g 28514 3.3 3.2
Copper ug/g 28521 3.3 3.1
Copper ug/g 28522 2.7 2.7
Copper ug/g 28523 2.6 2.6
Copper ug/g 28524 2.5 2.6
Copper ug/g 28525 2.9 2.7
Copper ug/g 28527 2.8 3.2
Copper ug/g 28539 5.1 5.0
Copper ug/g 28540 6.8 6.8
Copper ug/g 28542 3.6 3.3
Copper ug/g 28543 3.3 3.3
Copper ug/g 28547 2.9 3.1
Copper ug/g 28557 3.2 3.2
Copper ug/g 28568 4.0 4.0
Copper ug/g 28571 3.6 3.5
Iron ug/g 28347 140 140
Iron ug/g 28349 2900 2700
Iron ug/g 28350 1200 1100
Iron ug/g 28405 10000 10300
Iron ug/g 28405 10000 10400
Iron ug/g 28513 33 33
Iron ug/g 28514 38 34
Iron ug/g 28521 36 35
Iron ug/g 28522 37 38
Iron ug/g 28523 30 30
Iron ug/g 28524 32 31
Iron ug/g 28525 36 34
Iron ug/g 28527 40 47
Iron ug/g 28539 84 74
Iron ug/g 28540 89 83
Iron ug/g 28542 85 80
Iron ug/g 28543 42 43
Iron ug/g 28547 32 33
Iron ug/g 28557 40 41
Iron ug/g 28568 60 60
Iron ug/g 28568 58 57
Iron ug/g 28571 240 220
Mercury ug/g 28347 0.010 0.013
Mercury ug/g 28349 0.034 0.033
Mercury ug/g 28350 0.012 0.012
Mercury ug/g 28405 0.018 0.020
Mercury ug/g 28405 0.044 0.048
Mercury ug/g 28513 <0.005 <0.005
Mercury ug/g 28514 0.005 <0.005
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Duplicate Analysis Units Sample ID First Result Second Result
Mercury ug/g 28521 <0.005 <0.005
Mercury ug/g 28522 0.006 0.006
Mercury ug/g 28523 <0.005 <0.005
Mercury ug/g 28524 0.005 <0.005
Mercury ug/g 28525 <0.005 <0.005
Mercury ug/g 28527 <0.005 0.006
Mercury ug/g 28539 <0.005 <0.005
Mercury ug/g 28540 <0.005 <0.005
Mercury ug/g 28542 <0.005 <0.005
Mercury ug/g 28543 0.006 0.007
Mercury ug/g 28547 0.009 0.010
Mercury ug/g 28557 0.006 0.008
Mercury ug/g 28568 <0.005 <0.005
Mercury ug/g 28571 0.014 0.015
Manganese ug/g 28347 3.6 3.7
Manganese ug/g 28349 105 94
Manganese ug/g 28350 24 20
Manganese ug/g 28405 207 218
Manganese ug/g 28405 213 220
Manganese ug/g 28513 5.8 5.6
Manganese ug/g 28514 6.1 6.0
Manganese ug/g 28521 2.7 2.6
Manganese ug/g 28522 4.0 4.1
Manganese ug/g 28523 2.4 2.5
Manganese ug/g 28524 8.3 8.3
Manganese ug/g 28525 1.5 1.4
Manganese ug/g 28527 8.8 10
Manganese ug/g 28539 11 10
Manganese ug/g 28540 8.0 7.2
Manganese ug/g 28542 4.6 4.2
Manganese ug/g 28543 6.8 6.8
Manganese ug/g 28547 1.1 1.2
Manganese ug/g 28557 21 21
Manganese ug/g 28568 8.0 7.7
Manganese ug/g 28571 15 14
Molybdenum ug/g 28347 0.06 0.06
Molybdenum ug/g 28349 0.17 0.16
Molybdenum ug/g 28350 0.25 0.22
Molybdenum ug/g 28405 0.84 0.65 *(7)
Molybdenum ug/g 28405 0.84 0.68
Molybdenum ug/g 28513 0.10 0.10
Molybdenum ug/g 28514 0.08 0.08
Molybdenum ug/g 28521 0.09 0.08
Molybdenum ug/g 28522 0.08 0.08
Molybdenum ug/g 28523 0.08 0.07
Molybdenum ug/g 28524 0.08 0.08
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Duplicate Analysis Units Sample ID First Result Second Result
Molybdenum ug/g 28525 0.10 0.10
Molybdenum ug/g 28527 0.11 0.12
Molybdenum ug/g 28539 0.13 0.13
Molybdenum ug/g 28540 0.18 0.18
Molybdenum ug/g 28542 0.18 0.17
Molybdenum ug/g 28543 0.09 0.09
Molybdenum ug/g 28547 0.10 0.10
Molybdenum ug/g 28557 0.09 0.09
Molybdenum ug/g 28568 0.14 0.14
Molybdenum ug/g 28571 0.25 0.24
Moisture % 28352 94.10 93.55
Moisture % 28365 82.75 83.84
Moisture % 28441 77.66 78.30
Moisture % 28512 66.49 67.16
Moisture % 28513 64.47 64.87
Moisture % 28514 62.29 62.32
Moisture % 28516 62.06 60.78
Moisture % 28517 62.86 62.96
Moisture % 28518 68.86 68.14
Moisture % 28519 75.43 76.17
Moisture % 28520 64.65 66.12
Moisture % 28521 70.61 69.99
Moisture % 28522 68.96 68.96
Moisture % 28523 68.21 67.38
Moisture % 28524 62.85 61.81
Moisture % 28525 66.10 64.46
Moisture % 28526 63.73 63.62
Moisture % 28527 66.26 64.05
Moisture % 28528 66.13 65.59
Moisture % 28531 67.72 68.56
Moisture % 28532 65.01 63.45
Moisture % 28533 67.06 66.87
Moisture % 28534 77.64 75.32
Moisture % 28535 67.56 67.46
Nickel ug/g 28347 0.07 0.06
Nickel ug/g 28349 2.8 2.5
Nickel ug/g 28350 6.6 6.0
Nickel ug/g 28405 12 12
Nickel ug/g 28405 12 13
Nickel ug/g 28513 <0.05 <0.05
Nickel ug/g 28514 <0.05 <0.05
Nickel ug/g 28521 <0.05 <0.05
Nickel ug/g 28522 <0.05 <0.05
Nickel ug/g 28523 <0.05 <0.05
Nickel ug/g 28524 <0.05 <0.05
Nickel ug/g 28525 <0.05 <0.05
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Duplicate Analysis Units Sample ID First Result Second Result
Nickel ug/g 28527 <0.05 <0.05
Nickel ug/g 28539 0.06 0.06
Nickel ug/g 28540 0.13 0.12
Nickel ug/g 28542 <0.05 <0.05
Nickel ug/g 28543 <0.05 <0.05
Nickel ug/g 28547 <0.05 <0.05
Nickel ug/g 28557 <0.05 <0.05
Nickel ug/g 28568 0.07 0.08
Nickel ug/g 28571 0.28 0.26
Lead ug/g 28347 0.02 0.02
Lead ug/g 28349 3.0 2.8
Lead ug/g 28350 1.0 0.90
Lead ug/g 28405 6.7 7.1
Lead ug/g 28405 6.9 7.3
Lead ug/g 28513 <0.01 <0.01
Lead ug/g 28514 <0.01 <0.01
Lead ug/g 28521 <0.01 <0.01
Lead ug/g 28522 <0.01 <0.01
Lead ug/g 28523 <0.01 <0.01
Lead ug/g 28524 <0.01 <0.01
Lead ug/g 28525 <0.01 <0.01
Lead ug/g 28527 <0.01 <0.01
Lead ug/g 28539 0.02 <0.01
Lead ug/g 28540 0.01 <0.01
Lead ug/g 28542 <0.01 <0.01
Lead ug/g 28543 <0.01 <0.01
Lead ug/g 28547 <0.01 <0.01
Lead ug/g 28557 <0.01 <0.01
Lead ug/g 28568 0.02 0.01
Lead ug/g 28571 0.34 0.32
Antimony ug/g 28347 <0.01 <0.01
Antimony ug/g 28349 0.06 0.05
Antimony ug/g 28350 0.06 0.06
Antimony ug/g 28405 0.14 0.14
Antimony ug/g 28405 0.14 0.13
Antimony ug/g 28513 <0.01 <0.01
Antimony ug/g 28514 <0.01 <0.01
Antimony ug/g 28521 <0.01 <0.01
Antimony ug/g 28522 <0.01 <0.01
Antimony ug/g 28523 <0.01 <0.01
Antimony ug/g 28524 <0.01 <0.01
Antimony ug/g 28525 <0.01 <0.01
Antimony ug/g 28527 <0.01 <0.01
Antimony ug/g 28539 <0.01 <0.01
Antimony ug/g 28540 <0.01 <0.01
Antimony ug/g 28542 <0.01 <0.01
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Duplicate Analysis Units Sample ID First Result Second Result
Antimony ug/g 28543 <0.01 <0.01
Antimony ug/g 28547 <0.01 <0.01
Antimony ug/g 28557 <0.01 <0.01
Antimony ug/g 28568 <0.01 <0.01
Antimony ug/g 28571 0.01 0.01
Selenium ug/g 28347 1.6 1.6
Selenium ug/g 28349 1.8 1.8
Selenium ug/g 28350 11 9.6
Selenium ug/g 28405 10 11
Selenium ug/g 28405 11 12
Selenium ug/g 28513 15 15
Selenium ug/g 28514 13 12
Selenium ug/g 28521 10 9.7
Selenium ug/g 28522 10 10
Selenium ug/g 28523 12 12
Selenium ug/g 28524 12.9 13.3
Selenium ug/g 28525 12.3 12.1
Selenium ug/g 28527 11.6 13.2
Selenium ug/g 28539 26 26
Selenium ug/g 28540 27 27
Selenium ug/g 28542 33 32
Selenium ug/g 28543 10 10
Selenium ug/g 28543 11.1 11.1
Selenium ug/g 28547 4.5 4.7
Selenium ug/g 28557 8.2 8.3
Selenium ug/g 28568 36 37
Selenium ug/g 28568 36.5 36.0
Selenium ug/g 28571 2.1 2.0
Tin ug/g 28347 <0.05 <0.05
Tin ug/g 28349 0.08 0.09
Tin ug/g 28350 0.06 0.05
Tin ug/g 28405 0.23 0.34
Tin ug/g 28405 0.23 0.36
Tin ug/g 28513 <0.05 <0.05
Tin ug/g 28514 <0.05 <0.05
Tin ug/g 28521 <0.05 <0.05
Tin ug/g 28522 <0.05 <0.05
Tin ug/g 28523 <0.05 <0.05
Tin ug/g 28524 <0.05 <0.05
Tin ug/g 28525 <0.05 <0.05
Tin ug/g 28527 <0.05 <0.05
Tin ug/g 28539 <0.05 <0.05
Tin ug/g 28540 <0.05 <0.05
Tin ug/g 28542 <0.05 <0.05
Tin ug/g 28543 <0.05 <0.05
Tin ug/g 28547 <0.05 <0.05
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Duplicate Analysis Units Sample ID First Result Second Result
Tin ug/g 28557 <0.05 <0.05
Tin ug/g 28568 <0.05 <0.05
Tin ug/g 28571 <0.05 <0.05
Strontium ug/g 28347 7.8 7.6
Strontium ug/g 28349 35 33
Strontium ug/g 28350 63 51
Strontium ug/g 28405 103 107
Strontium ug/g 28405 104 109
Strontium ug/g 28513 0.25 0.24
Strontium ug/g 28514 0.27 0.22
Strontium ug/g 28521 0.27 0.23
Strontium ug/g 28522 0.22 0.22
Strontium ug/g 28523 0.27 0.28
Strontium ug/g 28524 0.35 0.35
Strontium ug/g 28525 0.30 0.29
Strontium ug/g 28527 0.31 0.36
Strontium ug/g 28539 0.41 0.37
Strontium ug/g 28540 1.5 0.96 *(8)
Strontium ug/g 28542 0.58 0.53
Strontium ug/g 28543 0.33 0.34
Strontium ug/g 28547 0.10 0.10
Strontium ug/g 28557 0.28 0.28
Strontium ug/g 28568 0.51 0.52
Strontium ug/g 28571 56 53
Titanium ug/g 28347 0.9 0.8
Titanium ug/g 28349 35 34
Titanium ug/g 28350 14 12
Titanium ug/g 28405 57 71
Titanium ug/g 28405 58 75
Titanium ug/g 28513 <0.2 <0.2
Titanium ug/g 28514 <0.2 <0.2
Titanium ug/g 28521 <0.2 <0.2
Titanium ug/g 28522 <0.2 <0.2
Titanium ug/g 28523 <0.2 <0.2
Titanium ug/g 28524 <0.2 <0.2
Titanium ug/g 28525 <0.2 <0.2
Titanium ug/g 28527 <0.2 <0.2
Titanium ug/g 28539 <0.2 <0.2
Titanium ug/g 28540 0.2 <0.2
Titanium ug/g 28542 <0.2 <0.2
Titanium ug/g 28543 <0.2 <0.2
Titanium ug/g 28547 <0.2 <0.2
Titanium ug/g 28557 <0.2 <0.2
Titanium ug/g 28568 <0.2 <0.2
Titanium ug/g 28571 3.8 3.6
Thallium ug/g 28347 0.023 0.023
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Duplicate Analysis Units Sample ID First Result Second Result
Thallium ug/g 28349 0.074 0.073
Thallium ug/g 28350 0.071 0.064
Thallium ug/g 28405 0.37 0.42
Thallium ug/g 28405 0.36 0.41
Thallium ug/g 28513 <0.005 <0.005
Thallium ug/g 28514 <0.005 <0.005
Thallium ug/g 28521 <0.005 <0.005
Thallium ug/g 28522 <0.005 <0.005
Thallium ug/g 28523 <0.005 <0.005
Thallium ug/g 28524 <0.005 <0.005
Thallium ug/g 28525 <0.005 <0.005
Thallium ug/g 28527 <0.005 <0.005
Thallium ug/g 28539 0.009 0.008
Thallium ug/g 28540 0.007 0.006
Thallium ug/g 28542 <0.005 <0.005
Thallium ug/g 28543 <0.005 <0.005
Thallium ug/g 28547 0.010 0.011
Thallium ug/g 28557 <0.005 <0.005
Thallium ug/g 28568 0.006 0.006
Thallium ug/g 28571 0.039 0.038
Uranium ug/g 28347 0.006 0.006
Uranium ug/g 28349 0.075 0.074
Uranium ug/g 28350 0.36 0.31
Uranium ug/g 28405 0.74 0.68
Uranium ug/g 28405 0.74 0.67
Uranium ug/g 28513 <0.005 <0.005
Uranium ug/g 28514 <0.005 <0.005
Uranium ug/g 28521 <0.005 <0.005
Uranium ug/g 28522 <0.005 <0.005
Uranium ug/g 28523 <0.005 <0.005
Uranium ug/g 28524 <0.005 <0.005
Uranium ug/g 28525 <0.005 <0.005
Uranium ug/g 28527 <0.005 <0.005
Uranium ug/g 28539 <0.005 <0.005
Uranium ug/g 28540 <0.005 <0.005
Uranium ug/g 28542 <0.005 <0.005
Uranium ug/g 28543 <0.005 <0.005
Uranium ug/g 28547 <0.005 <0.005
Uranium ug/g 28557 <0.005 <0.005
Uranium ug/g 28568 <0.005 <0.005
Uranium ug/g 28571 0.15 0.14
Vanadium ug/g 28347 0.1 0.1
Vanadium ug/g 28349 6.3 6.0
Vanadium ug/g 28350 7.6 6.8
Vanadium ug/g 28405 47 55
Vanadium ug/g 28405 48 55
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Duplicate Analysis Units Sample ID First Result Second Result
Vanadium ug/g 28513 <0.1 <0.1
Vanadium ug/g 28514 <0.1 <0.1
Vanadium ug/g 28521 <0.1 <0.1
Vanadium ug/g 28522 <0.1 <0.1
Vanadium ug/g 28523 <0.1 <0.1
Vanadium ug/g 28524 <0.1 <0.1
Vanadium ug/g 28525 <0.1 <0.1
Vanadium ug/g 28527 <0.1 <0.1
Vanadium ug/g 28539 <0.1 <0.1
Vanadium ug/g 28540 <0.1 <0.1
Vanadium ug/g 28542 <0.1 <0.1
Vanadium ug/g 28543 <0.1 <0.1
Vanadium ug/g 28547 <0.1 <0.1
Vanadium ug/g 28557 <0.1 <0.1
Vanadium ug/g 28568 <0.1 <0.1
Vanadium ug/g 28571 0.5 0.5
Zinc ug/g 28347 560 550
Zinc ug/g 28349 290 300
Zinc ug/g 28350 430 420
Zinc ug/g 28405 120 120
Zinc ug/g 28405 120 110
Zinc ug/g 28513 91 91
Zinc ug/g 28514 84 81
Zinc ug/g 28521 100 97
Zinc ug/g 28522 93 89
Zinc ug/g 28523 82 85
Zinc ug/g 28524 98 99
Zinc ug/g 28525 96 94
Zinc ug/g 28527 86 100
Zinc ug/g 28539 150 120
Zinc ug/g 28540 160 150
Zinc ug/g 28542 160 140
Zinc ug/g 28543 85 87
Zinc ug/g 28547 87 89
Zinc ug/g 28557 100 94
Zinc ug/g 28568 120 130
Zinc ug/g 28568 120 120
Zinc ug/g 28571 380 370

*(1)(2)  The Chromium and Manganese results for the quality control samples were just outside the specified 
limits. The data was reviewed and additional quality control measures in the same batch were within specified 
limits. 

*(3)(4)  The duplicate results for Arsenic were outside the laboratory's specified limits.  Reanalysis could not be 
performed due to insufficient sample available.  The data was reviewed and all other quality control measures in 
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the batch were within limits. 

*(5)(7)  The duplicate results for Barium and Molybdenum were just outside the laboratory's specified limits.  
Reanalysis could not be performed due to insufficient sample available.  The data was reviewed and all other 
quality control measures in the batch were within limits. 

*(6)(8)  The duplicate results for Barium and Strontium were outside the laboratory's specified limits.  
Reanalysis could not be performed due to insufficient sample available.  The data was reviewed and all other 
quality control measures in the batch were within limits. 

Overall, there were no other indications of problems with the analysis and the results were considered 
acceptable. 

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Lisa Bowron
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1270
Aluminum ug/g 1280 1300
Arsenic ug/g 6.87 6.22
Arsenic ug/g 6.87 7.58
Cadmium ug/g 0.299 0.299
Cadmium ug/g 0.299 0.302
Chromium ug/g 1.57 1.59
Chromium ug/g 1.57 1.58
Copper ug/g 13.8 13.7
Copper ug/g 13.8 14.4
Iron ug/g 312 306
Iron ug/g 312 335
Lead ug/g 0.404 0.408
Lead ug/g 0.404 0.388
Manganese ug/g 2.70 2.76
Manganese ug/g 2.70 3.19
Mercury ug/g 0.364 0.340
Mercury ug/g 0.364 0.332
Nickel ug/g 1.20 1.16
Nickel ug/g 1.20 1.23
Selenium ug/g 3.45 3.32
Selenium ug/g 3.45 3.73
Silver ug/g 0.0234 0.0242
Silver ug/g 0.0234 0.0242
Zinc ug/g 47.8 43.3
Zinc ug/g 47.8 43.9
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Duplicates:

Duplicates are used to assess problems with precision and help ensure that samples within a given batch were 
SURFHVVHG�DSSURSULDWHO\���7KH�GLIIHUHQFH�EHWZHHQ�GXSOLFDWHV�PXVW�EH�ZLWKLQ�VWULFW�OLPLWV��RWKHUZLVH�FRUUHFWLYH�DFWLRQ�LV�
UHTXLUHG���3OHDVH�QRWH��WKH�GXSOLFDWH�V��LQ�WKLV�UHSRUW�DUH�GXSOLFDWHV�DQDO\]HG�ZLWKLQ�D�JLYHQ�EDWFK�RI�WHVW�VDPSOHV�DQG�
may not be from this specific group of samples.

Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 35201 0.02 0.01
Silver ug/g 35202 0.02 0.02
Silver ug/g 35203 <0.01 <0.01
Aluminum ug/g 35201 <2 <2
Aluminum ug/g 35202 <2 <2
Aluminum ug/g 35203 <2 <2
Arsenic ug/g 35201 0.01 0.01
Arsenic ug/g 35202 0.02 0.02
Arsenic ug/g 35203 0.03 0.03
Boron ug/g 35201 <1 <1
Boron ug/g 35202 <1 <1
Boron ug/g 35203 <1 <1
Barium ug/g 35201 3.0 2.9
Barium ug/g 35202 5.7 5.4
Barium ug/g 35203 9.4 9.0
Beryllium ug/g 35201 <0.01 <0.01
Beryllium ug/g 35202 <0.01 <0.01
Beryllium ug/g 35203 <0.01 <0.01
Cadmium ug/g 35201 <0.01 <0.01
Cadmium ug/g 35202 <0.01 <0.01
Cadmium ug/g 35203 <0.01 <0.01
Cobalt ug/g 35201 0.11 0.12
Cobalt ug/g 35202 0.15 0.13
Cobalt ug/g 35203 0.22 0.20
Chromium ug/g 35201 <0.05 <0.05
Chromium ug/g 35202 <0.05 <0.05
Chromium ug/g 35203 <0.05 <0.05
Copper ug/g 35201 4.6 4.8
Copper ug/g 35202 3.3 3.3
Copper ug/g 35203 4.0 3.9
Iron ug/g 35201 90 86
Iron ug/g 35202 100 95
Iron ug/g 35203 150 140
Mercury ug/g 35201 0.080 0.084
Mercury ug/g 35202 0.071 0.089
Mercury ug/g 35203 0.064 0.078
Manganese ug/g 35201 1.6 1.6
Manganese ug/g 35202 4.1 3.8
Manganese ug/g 35203 2.9 2.7
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Duplicate Analysis Units Sample ID First Result Second Result
Molybdenum ug/g 35201 0.10 0.10
Molybdenum ug/g 35202 0.15 0.14
Molybdenum ug/g 35203 0.15 0.13
Nickel ug/g 35201 <0.05 <0.05
Nickel ug/g 35202 <0.05 <0.05
Nickel ug/g 35203 <0.05 <0.05
Lead ug/g 35201 <0.01 <0.01
Lead ug/g 35202 <0.01 <0.01
Lead ug/g 35203 <0.01 <0.01
Antimony ug/g 35201 <0.01 <0.01
Antimony ug/g 35202 <0.01 <0.01
Antimony ug/g 35203 <0.01 <0.01
Selenium ug/g 35201 20 21
Selenium ug/g 35202 10 11
Selenium ug/g 35203 9.5 10.1
Tin ug/g 35201 <0.05 <0.05
Tin ug/g 35202 <0.05 <0.05
Tin ug/g 35203 <0.05 <0.05
Strontium ug/g 35201 2.6 2.4
Strontium ug/g 35202 2.5 2.4
Strontium ug/g 35203 5.4 5.1
Titanium ug/g 35201 <0.2 <0.2
Titanium ug/g 35202 <0.2 <0.2
Titanium ug/g 35203 <0.2 <0.2
Thallium ug/g 35201 0.032 0.032
Thallium ug/g 35202 0.026 0.027
Thallium ug/g 35203 0.025 0.026
Uranium ug/g 35201 <0.005 <0.005
Uranium ug/g 35202 <0.005 <0.005
Uranium ug/g 35203 <0.005 <0.005
Vanadium ug/g 35201 <0.1 <0.1
Vanadium ug/g 35202 <0.1 <0.1
Vanadium ug/g 35203 <0.1 <0.1
Zinc ug/g 35201 39 37
Zinc ug/g 35202 49 46
Zinc ug/g 35203 56 54

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Lisa Bowron
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1300
Aluminum ug/g 1280 1330
Aluminum ug/g 1280 1220
Aluminum ug/g 1280 1410
Arsenic ug/g 6.87 7.58
Arsenic ug/g 6.87 6.79
Arsenic ug/g 6.87 6.85
Arsenic ug/g 6.87 7.54
Cadmium ug/g 0.299 0.302
Cadmium ug/g 0.299 0.306
Cadmium ug/g 0.299 0.316
Cadmium ug/g 0.299 0.307
Chromium ug/g 1.57 1.58
Chromium ug/g 1.57 1.55
Chromium ug/g 1.57 1.76
Chromium ug/g 1.57 1.57
Copper ug/g 13.8 14.4
Copper ug/g 13.8 22.3 *(1)
Copper ug/g 13.8 14.9
Copper ug/g 13.8 14.4
Iron ug/g 312 335
Iron ug/g 312 338
Iron ug/g 312 296
Iron ug/g 312 345
Lead ug/g 0.404 0.388
Lead ug/g 0.404 0.398
Lead ug/g 0.404 0.394
Lead ug/g 0.404 0.377
Manganese ug/g 2.70 3.19
Manganese ug/g 2.70 2.67
Manganese ug/g 2.70 3.08
Manganese ug/g 2.70 2.81
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QC Analysis Units Target Value Obtained Value

Mercury ug/g 0.364 0.332
Mercury ug/g 0.412 0.358
Mercury ug/g 0.364 0.330
Mercury ug/g 0.364 0.374
Nickel ug/g 1.20 1.23
Nickel ug/g 1.20 1.21
Nickel ug/g 1.20 1.36
Nickel ug/g 1.20 1.21
Selenium ug/g 3.45 3.73
Selenium ug/g 3.45 3.62
Selenium ug/g 3.45 3.56
Selenium ug/g 3.45 3.88
Silver ug/g 0.0234 0.0242
Silver ug/g 0.0234 0.0263
Silver ug/g 0.0234 0.0284
Silver ug/g 0.0234 0.0262
Zinc ug/g 47.8 43.9
Zinc ug/g 47.8 46.8
Zinc ug/g 47.8 42.0
Zinc ug/g 47.8 44.8

Duplicates:

Duplicates are used to assess problems with precision and help ensure that samples within a given batch were 
SURFHVVHG�DSSURSULDWHO\���7KH�GLIIHUHQFH�EHWZHHQ�GXSOLFDWHV�PXVW�EH�ZLWKLQ�VWULFW�OLPLWV��RWKHUZLVH�FRUUHFWLYH�DFWLRQ�LV�
UHTXLUHG���3OHDVH�QRWH��WKH�GXSOLFDWH�V��LQ�WKLV�UHSRUW�DUH�GXSOLFDWHV�DQDO\]HG�ZLWKLQ�D�JLYHQ�EDWFK�RI�WHVW�VDPSOHV�DQG�
may not be from this specific group of samples.

Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 35338 0.02 0.02
Silver ug/g 35339 0.01 <0.01
Silver ug/g 35340 <0.01 <0.01
Silver ug/g 35341 <0.01 <0.01
Silver ug/g 35342 <0.01 <0.01
Silver ug/g 35343 0.01 0.01
Silver ug/g 35344 <0.01 <0.01
Silver ug/g 35345 0.02 0.02
Silver ug/g 35346 <0.01 <0.01
Silver ug/g 35347 <0.01 <0.01
Silver ug/g 35348 <0.01 <0.01
Aluminum ug/g 35338 <2 <2
Aluminum ug/g 35339 <2 <2
Aluminum ug/g 35340 <2 <2
Aluminum ug/g 35341 <2 <2
Aluminum ug/g 35342 <2 <2
Aluminum ug/g 35343 <2 <2
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Duplicate Analysis Units Sample ID First Result Second Result
Aluminum ug/g 35344 <2 <2
Aluminum ug/g 35345 <2 <2
Aluminum ug/g 35346 <2 <2
Aluminum ug/g 35347 <2 <2
Aluminum ug/g 35348 <2 <2
Arsenic ug/g 35338 0.01 0.01
Arsenic ug/g 35339 0.02 0.02
Arsenic ug/g 35340 0.03 0.03
Arsenic ug/g 35341 0.02 0.02
Arsenic ug/g 35342 0.04 0.05
Arsenic ug/g 35343 0.02 0.02
Arsenic ug/g 35344 0.01 0.02
Arsenic ug/g 35345 0.03 0.03
Arsenic ug/g 35346 0.03 0.04
Arsenic ug/g 35347 0.03 0.03
Arsenic ug/g 35348 0.04 0.04
Boron ug/g 35338 <1 <1
Boron ug/g 35339 <1 <1
Boron ug/g 35340 <1 <1
Boron ug/g 35341 <1 <1
Boron ug/g 35342 <1 <1
Boron ug/g 35343 <1 <1
Boron ug/g 35344 <1 <1
Boron ug/g 35345 <1 <1
Boron ug/g 35346 <1 <1
Boron ug/g 35347 <1 <1
Boron ug/g 35348 <1 <1
Barium ug/g 35338 4.0 3.6
Barium ug/g 35339 9.0 7.5
Barium ug/g 35340 4.6 4.6
Barium ug/g 35341 5.5 4.8
Barium ug/g 35342 6.6 7.0
Barium ug/g 35343 4.0 4.0
Barium ug/g 35344 2.3 2.0
Barium ug/g 35345 4.9 4.8
Barium ug/g 35346 5.3 4.8
Barium ug/g 35347 2.1 2.0
Barium ug/g 35348 7.0 7.6
Beryllium ug/g 35338 <0.01 <0.01
Beryllium ug/g 35339 <0.01 <0.01
Beryllium ug/g 35340 <0.01 <0.01
Beryllium ug/g 35341 <0.01 <0.01
Beryllium ug/g 35342 <0.01 <0.01
Beryllium ug/g 35343 <0.01 <0.01
Beryllium ug/g 35344 <0.01 <0.01
Beryllium ug/g 35345 <0.01 <0.01
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Duplicate Analysis Units Sample ID First Result Second Result
Beryllium ug/g 35346 <0.01 <0.01
Beryllium ug/g 35347 <0.01 <0.01
Beryllium ug/g 35348 <0.01 <0.01
Cadmium ug/g 35338 <0.01 <0.01
Cadmium ug/g 35339 <0.01 <0.01
Cadmium ug/g 35340 <0.01 <0.01
Cadmium ug/g 35341 <0.01 <0.01
Cadmium ug/g 35342 <0.01 <0.01
Cadmium ug/g 35343 <0.01 <0.01
Cadmium ug/g 35344 <0.01 <0.01
Cadmium ug/g 35345 <0.01 <0.01
Cadmium ug/g 35346 <0.01 <0.01
Cadmium ug/g 35347 <0.01 <0.01
Cadmium ug/g 35348 <0.01 <0.01
Cobalt ug/g 35338 0.09 0.08
Cobalt ug/g 35339 0.08 0.07
Cobalt ug/g 35340 0.15 0.15
Cobalt ug/g 35341 0.10 0.10
Cobalt ug/g 35342 0.07 0.08
Cobalt ug/g 35343 0.14 0.14
Cobalt ug/g 35344 0.09 0.09
Cobalt ug/g 35345 0.10 0.10
Cobalt ug/g 35346 0.20 0.18
Cobalt ug/g 35347 0.15 0.16
Cobalt ug/g 35348 0.46 0.48
Chromium ug/g 35338 <0.05 <0.05
Chromium ug/g 35339 <0.05 <0.05
Chromium ug/g 35340 <0.05 <0.05
Chromium ug/g 35341 <0.05 <0.05
Chromium ug/g 35342 <0.05 <0.05
Chromium ug/g 35343 <0.05 <0.05
Chromium ug/g 35344 <0.05 <0.05
Chromium ug/g 35345 <0.05 <0.05
Chromium ug/g 35346 <0.05 <0.05
Chromium ug/g 35347 <0.05 <0.05
Chromium ug/g 35348 <0.05 <0.05
Copper ug/g 35338 3.4 3.6
Copper ug/g 35339 3.4 3.6
Copper ug/g 35340 3.7 3.7
Copper ug/g 35341 3.2 4.1 *(2)
Copper ug/g 35342 3.3 3.3
Copper ug/g 35343 3.1 3.2
Copper ug/g 35344 2.6 3.3
Copper ug/g 35345 3.3 3.3
Copper ug/g 35346 3.5 3.9
Copper ug/g 35347 3.6 3.6
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Duplicate Analysis Units Sample ID First Result Second Result
Copper ug/g 35348 3.0 3.0
Iron ug/g 35338 100 96
Iron ug/g 35339 110 95
Iron ug/g 35340 94 95
Iron ug/g 35341 96 91
Iron ug/g 35342 78 82
Iron ug/g 35343 74 73
Iron ug/g 35344 110 95
Iron ug/g 35345 110 100
Iron ug/g 35346 110 100
Iron ug/g 35347 100 100
Iron ug/g 35348 110 120
Mercury ug/g 35338 0.15 0.18
Mercury ug/g 35339 0.11 0.13
Mercury ug/g 35340 0.096 0.095
Mercury ug/g 35341 0.20 0.22
Mercury ug/g 35342 0.16 0.17
Mercury ug/g 35343 0.28 0.28
Mercury ug/g 35344 0.35 0.43
Mercury ug/g 35345 0.17 0.18
Mercury ug/g 35346 0.25 0.33 *(3)
Mercury ug/g 35347 0.45 0.45
Mercury ug/g 35348 0.12 0.11
Manganese ug/g 35338 2.2 2.0
Manganese ug/g 35339 1.9 1.6
Manganese ug/g 35340 2.4 2.3
Manganese ug/g 35341 1.5 1.4
Manganese ug/g 35342 1.3 1.4
Manganese ug/g 35343 1.3 1.3
Manganese ug/g 35344 1.9 1.8
Manganese ug/g 35345 1.3 1.2
Manganese ug/g 35346 2.5 2.3
Manganese ug/g 35347 1.9 2.0
Manganese ug/g 35348 1.5 1.7
Molybdenum ug/g 35338 0.14 0.13
Molybdenum ug/g 35339 0.17 0.16
Molybdenum ug/g 35340 0.14 0.14
Molybdenum ug/g 35341 0.22 0.22
Molybdenum ug/g 35342 0.09 0.10
Molybdenum ug/g 35343 0.14 0.15
Molybdenum ug/g 35344 0.09 0.09
Molybdenum ug/g 35345 0.11 0.11
Molybdenum ug/g 35346 0.13 0.12
Molybdenum ug/g 35347 0.12 0.13
Molybdenum ug/g 35348 0.09 0.10
Nickel ug/g 35338 <0.05 <0.05
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Duplicate Analysis Units Sample ID First Result Second Result
Nickel ug/g 35339 <0.05 <0.05
Nickel ug/g 35340 <0.05 <0.05
Nickel ug/g 35341 <0.05 <0.05
Nickel ug/g 35342 <0.05 <0.05
Nickel ug/g 35343 <0.05 <0.05
Nickel ug/g 35344 <0.05 <0.05
Nickel ug/g 35345 <0.05 <0.05
Nickel ug/g 35346 <0.05 <0.05
Nickel ug/g 35347 <0.05 <0.05
Nickel ug/g 35348 <0.05 <0.05
Lead ug/g 35338 <0.01 <0.01
Lead ug/g 35339 <0.01 <0.01
Lead ug/g 35340 <0.01 <0.01
Lead ug/g 35341 <0.01 <0.01
Lead ug/g 35342 0.02 <0.01
Lead ug/g 35343 <0.01 <0.01
Lead ug/g 35344 <0.01 <0.01
Lead ug/g 35345 <0.01 <0.01
Lead ug/g 35346 <0.01 <0.01
Lead ug/g 35347 <0.01 <0.01
Lead ug/g 35348 <0.01 <0.01
Antimony ug/g 35338 <0.01 <0.01
Antimony ug/g 35339 <0.01 <0.01
Antimony ug/g 35340 <0.01 <0.01
Antimony ug/g 35341 <0.01 <0.01
Antimony ug/g 35342 <0.01 <0.01
Antimony ug/g 35343 <0.01 <0.01
Antimony ug/g 35344 <0.01 <0.01
Antimony ug/g 35345 <0.01 <0.01
Antimony ug/g 35346 <0.01 <0.01
Antimony ug/g 35347 <0.01 <0.01
Antimony ug/g 35348 <0.01 <0.01
Selenium ug/g 35338 6.4 6.9
Selenium ug/g 35339 4.9 5.7
Selenium ug/g 35340 11 12
Selenium ug/g 35341 4.4 4.3
Selenium ug/g 35342 8.8 9.7
Selenium ug/g 35342 10.2 10.5
Selenium ug/g 35344 12 13
Selenium ug/g 35345 5.9 6.8
Selenium ug/g 35346 10 12
Selenium ug/g 35347 12 12
Selenium ug/g 35348 8.4 8.8
Tin ug/g 35338 <0.05 <0.05
Tin ug/g 35339 <0.05 <0.05
Tin ug/g 35340 <0.05 <0.05
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Duplicate Analysis Units Sample ID First Result Second Result
Tin ug/g 35341 <0.05 <0.05
Tin ug/g 35342 <0.05 <0.05
Tin ug/g 35343 <0.05 <0.05
Tin ug/g 35344 <0.05 <0.05
Tin ug/g 35345 <0.05 <0.05
Tin ug/g 35346 <0.05 <0.05
Tin ug/g 35347 <0.05 <0.05
Tin ug/g 35348 <0.05 <0.05
Strontium ug/g 35338 1.8 1.7
Strontium ug/g 35339 7.0 6.3
Strontium ug/g 35340 5.0 5.0
Strontium ug/g 35341 4.8 4.3
Strontium ug/g 35342 4.3 4.5
Strontium ug/g 35343 1.5 1.5
Strontium ug/g 35344 2.0 1.9
Strontium ug/g 35345 5.1 4.9
Strontium ug/g 35346 4.5 4.3
Strontium ug/g 35347 3.4 3.4
Strontium ug/g 35348 3.6 3.9
Titanium ug/g 35338 <0.2 <0.2
Titanium ug/g 35339 <0.2 <0.2
Titanium ug/g 35340 <0.2 <0.2
Titanium ug/g 35341 <0.2 <0.2
Titanium ug/g 35342 <0.2 <0.2
Titanium ug/g 35343 <0.2 <0.2
Titanium ug/g 35344 <0.2 <0.2
Titanium ug/g 35345 <0.2 <0.2
Titanium ug/g 35346 <0.2 <0.2
Titanium ug/g 35347 <0.2 <0.2
Titanium ug/g 35348 <0.2 <0.2
Thallium ug/g 35338 0.027 0.026
Thallium ug/g 35339 0.025 0.027
Thallium ug/g 35340 0.023 0.022
Thallium ug/g 35341 0.020 0.020
Thallium ug/g 35342 0.021 0.023
Thallium ug/g 35343 0.012 0.012
Thallium ug/g 35344 0.008 0.010
Thallium ug/g 35345 0.023 0.024
Thallium ug/g 35346 0.039 0.042
Thallium ug/g 35347 0.043 0.044
Thallium ug/g 35348 0.018 0.019
Uranium ug/g 35338 <0.005 <0.005
Uranium ug/g 35339 <0.005 <0.005
Uranium ug/g 35340 <0.005 <0.005
Uranium ug/g 35341 <0.005 <0.005
Uranium ug/g 35342 <0.005 <0.005
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Duplicate Analysis Units Sample ID First Result Second Result
Uranium ug/g 35343 <0.005 <0.005
Uranium ug/g 35344 <0.005 <0.005
Uranium ug/g 35345 <0.005 <0.005
Uranium ug/g 35346 <0.005 <0.005
Uranium ug/g 35347 <0.005 <0.005
Uranium ug/g 35348 <0.005 <0.005
Vanadium ug/g 35338 <0.1 <0.1
Vanadium ug/g 35339 <0.1 <0.1
Vanadium ug/g 35340 <0.1 <0.1
Vanadium ug/g 35341 <0.1 <0.1
Vanadium ug/g 35342 <0.1 <0.1
Vanadium ug/g 35343 <0.1 <0.1
Vanadium ug/g 35344 <0.1 <0.1
Vanadium ug/g 35345 <0.1 <0.1
Vanadium ug/g 35346 <0.1 <0.1
Vanadium ug/g 35347 <0.1 <0.1
Vanadium ug/g 35348 <0.1 <0.1
Zinc ug/g 35338 52 48
Zinc ug/g 35339 50 43
Zinc ug/g 35340 46 47
Zinc ug/g 35341 41 38
Zinc ug/g 35342 42 43
Zinc ug/g 35343 45 44
Zinc ug/g 35344 41 39
Zinc ug/g 35345 54 55
Zinc ug/g 35346 52 48
Zinc ug/g 35347 41 41
Zinc ug/g 35348 49 53

*(1)  The Copper result for the quality control sample was outside the specified limits.  Samples in the batch 
could not be reanalyzed due to limited sample availability.  The data was reviewed and additional quality 
control measures in the same batch were within specified limits. 

*(2)(3)  The duplicate results for Copper and Mercury were just outside the laboratory's specified limits.  The 
data was reviewed and all other quality control measures in the batch were within limits. 

Overall, there were no other indications of problems with the analysis and the results were considered 
acceptable. 

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Lisa Bowron
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1130
Aluminum ug/g 1280 1370
Arsenic ug/g 6.87 6.59
Arsenic ug/g 6.87 7.43
Cadmium ug/g 0.299 0.292
Cadmium ug/g 0.299 0.290
Chromium ug/g 1.57 1.49
Chromium ug/g 1.57 1.62
Copper ug/g 13.8 13.8
Copper ug/g 13.8 13.6
Iron ug/g 312 322
Iron ug/g 312 298
Lead ug/g 0.404 0.391
Lead ug/g 0.404 0.388
Manganese ug/g 2.70 2.75
Manganese ug/g 2.70 2.64
Mercury ug/g 0.364 0.359
Mercury ug/g 0.364 0.332
Nickel ug/g 1.20 1.14
Nickel ug/g 1.20 1.17
Selenium ug/g 3.45 3.42
Selenium ug/g 3.45 3.77
Silver ug/g 0.0234 0.0238
Silver ug/g 0.0234 0.0251
Zinc ug/g 47.8 46.8
Zinc ug/g 47.8 45.6

Please note, duplicates could not be analyzed for ICP due to insufficient sample available. 

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Lisa Bowron
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1130
Arsenic ug/g 6.87 6.59
Cadmium ug/g 0.299 0.292
Chromium ug/g 1.57 1.49
Copper ug/g 13.8 13.8
Iron ug/g 312 322
Lead ug/g 0.404 0.391
Manganese ug/g 2.70 2.75
Mercury ug/g 0.364 0.359
Nickel ug/g 1.20 1.14
Selenium ug/g 3.45 3.42
Silver ug/g 0.0234 0.0238
Zinc ug/g 47.8 46.8

Please note, duplicates could not be analyzed for ICP due to insufficient sample available. 

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Lisa Bowron
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1390
Aluminum ug/g 1340 1210
Aluminum ug/g 1340 1240
Aluminum ug/g 1340 1200
Arsenic ug/g 6.87 7.30
Arsenic ug/g 6.87 6.54
Arsenic ug/g 6.87 6.82
Cadmium ug/g 0.299 0.308
Cadmium ug/g 0.299 0.292
Cadmium ug/g 0.299 0.290
Chromium ug/g 1.57 1.62
Chromium ug/g 1.57 1.76
Chromium ug/g 1.57 1.51
Copper ug/g 13.8 14.8
Copper ug/g 14.4 14.0
Copper ug/g 14.4 13.2
Iron ug/g 312 329
Iron ug/g 312 286
Iron ug/g 312 299
Iron ug/g 312 288
Lead ug/g 0.404 0.405
Lead ug/g 0.404 0.388
Lead ug/g 0.404 0.378
Manganese ug/g 2.70 2.82
Manganese ug/g 2.70 2.70
Manganese ug/g 2.70 2.60
Mercury ug/g 0.364 0.338
Mercury ug/g 0.364 0.328
Mercury ug/g 0.364 0.299
Nickel ug/g 1.20 1.24
Nickel ug/g 1.20 1.31
Nickel ug/g 1.20 1.16

Page 1 of 2

This report was generated for samples included in SRC Group # 2019-13451

Oct 22, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



QC Analysis Units Target Value Obtained Value

Selenium ug/g 3.45 3.71
Selenium ug/g 3.74 3.41
Selenium ug/g 3.74 3.43
Silver ug/g 0.0245 0.0252
Silver ug/g 0.0245 0.0272
Silver ug/g 0.0245 0.0240
Zinc ug/g 47.8 46.1
Zinc ug/g 47.8 43.1
Zinc ug/g 47.8 43.3

Please note, duplicates could not be analyzed for ICP due to insufficient sample available. 

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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APPENDIX B 

LABORATORY REPORTS 

Tissue Chemistry (Trich) 



Client: Date Received: 27 May 2019

Lisa Bowron Final Report Date: 28 Jun 2019

Minnow Environmental Inc. Project No. 2019-060

2 Lamb Street, Georgetown, ON Client Project No. 19-10

L7G 2G7 Revision No. *V2

Ph: 250-595-1627 ext 21

Email: lbowron@minnow.ca 

Analytical Request: Fish and Frog Egg Tissue Microchemistry (total metals and moisture) – 60 fish and 57 frog egg tissue samples

 See chain of custody form provided for sample identification numbers.

Includes: LA-ICP-MS (line scans), data integration and calculations, QA/QC results, Excel data.

Notes:

Samples prepared and analyzed using TrichAnalytics Inc. method MET-002.01.

10 mg four point balance used to measure sample weights. Accuracy +/- 0.1 mg.

Analytical results are expressed in part per million (ppm) dry weight.

Samples quantified using DORM-4 certified reference standard.

Sample container label (RG_FO15B_CSF-01-R2_20190507-1230) was different than the CoC label (RG_FO15B_CSF-01-R1_20190507-1230).

*This version integrates Data Quality Objectives (DQO) 

This report provides the analytical results only for fish and frog egg tissue samples noted above as received from the Client.

28 Jun 2019

Reviewed and Approved by Jennie Christensen, PhD, RPBio Date

[The analytical report shall not be reproduced except in full under the expressed written consent of TrichAnalytics Inc.]

207-1753 Sean Heights

Saanichton, BC V8M 0B3

www.trichanalytics.com

Fish and Frog Egg Tissue Microchemistry Analysis Report

Egg Tissue Analysis

TrichAnalytics Inc.

Project No. 2019-060

http://www.trichanalytics.com/


Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

RG_AQU1_LSU_ 120-R-

O_20190514

RG_AQU1_LSU_ 121-R-

O_20190514

RG_AQU1_LSU_ 122-R-

O_20190514

RG_AQU1_LSU_ 123-R-

O_20190514

RG_AQU1_LSU_ 124-R-

O_20190515

RG_AQU1_LSU_ 125-R-

O_20190516

0.0134 0.0184 0.0496 0.0344 0.0600 0.1300

48.5 54.3 59.9 43.9 59.8 70.2

Parameter DL (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

7Li 0.020 0.062 0.069 0.037 0.038 0.045 0.061

23Na 1.0 2,972 2,229 1,877 1,973 1,971 2,425

24Mg 0.1 1,329 1,721 1,791 1,244 1,576 1,819

27Al 0.070 4.86 0.260 0.524 0.393 1.04 1.03

31P 62 11,638 11,413 10,839 10,837 10,817 11,068

39K 3.0 9,969 13,948 11,989 10,562 9,232 10,259

44Ca 31 1,515 1,965 2,161 1,381 1,801 2,527

51V 0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100

52Cr 0.20 1.17 1.18 1.12 1.29 1.43 1.25

55Mn 0.10 10.3 4.11 14.5 10.8 14.7 9.64

57Fe 2.0 75.2 106 95.2 73.4 107 115

59Co 0.030 0.193 0.160 0.121 0.113 0.208 0.206

60Ni 0.010 0.219 0.126 0.209 0.303 0.467 0.187

63Cu 0.010 4.39 5.85 5.65 3.40 5.48 6.95

66Zn 0.07 170 144 136 123 97.6 126

75As 0.200 <0.200 <0.200 <0.200 <0.200 <0.200 <0.200

77Se 1.00 30.6 30.9 27.2 19.2 23.2 25.1

88Sr 0.010 1.01 0.795 0.797 0.603 0.589 0.906

95Mo 0.020 0.104 0.204 0.180 0.133 0.146 0.204

111Cd 0.100 1.36 0.977 0.948 0.956 0.746 0.857

118Sn 0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080

202Hg 0.020 0.292 0.180 0.173 0.178 0.130 0.161

208Pb 0.010 0.094 <0.010 <0.010 <0.010 0.015 <0.010

238U 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Sample ID

Moisture (%)

Wet Weight (g)

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_AQU1_LSU_ 126-R-

O_20190516

RG_AQU1_LSU_ 127-R-

O_20190516

RG_DOMRS_LSU_ 14-

R-O_20190517

RG_DOMRS_LSU_ 15-

R-O_20190517

RG_DOMRS_LSU_ 16-

R-O_20190517

RG_DOMRS_LSU_ 17-

R-O_20190517

0.0514 0.0487 0.0914 0.2302 0.0920 0.1927

54.1 63.9 54.7 62.3 62.2 60.8

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.029 0.058 <0.020 <0.020 0.028 <0.020

1,444 2,299 1,156 1,405 3,520 2,394

1,232 1,641 1,041 861 982 927

0.124 0.430 0.167 0.352 0.310 0.180

11,955 11,054 9,822 9,613 12,248 10,842

9,676 9,093 6,897 6,835 11,997 8,482

1,014 1,873 876 586 842 551

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100

1.20 1.36 1.06 1.05 1.40 1.12

14.8 6.23 9.12 5.11 4.61 5.04

62.9 119 46.1 31.3 58.1 40.3

0.096 0.196 0.115 0.043 0.079 0.057

0.192 0.274 0.049 0.059 0.180 0.055

3.86 3.63 3.13 2.32 3.87 2.65

87.6 96.5 63.7 61.2 78.3 70.1

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200

27.9 29.8 7.25 7.28 9.52 7.70

0.479 0.781 0.457 0.436 0.414 0.283

0.133 0.177 0.092 0.074 0.110 0.080

0.650 0.676 0.428 0.372 0.548 0.500

<0.080 <0.080 <0.080 0.090 <0.080 <0.080

0.123 0.118 0.116 0.091 0.121 0.117

<0.010 <0.010 <0.010 0.011 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_DOMRS_LSU_ 18-

R-O_20190517

RG_DOMRS_LSU_ 19-

R-O_20190517

RG_DOMRS_LSU_ 20-

R-O_20190517

RG_DOMRS_LSU_ 21-

R-O_20190517

RG_DOMRS_LSU_ 22-

R-O_20190517

RG_DOMRS_LSU_ 23-

R-O_20190517

0.0616 0.0844 0.3207 0.0824 0.3372 0.0961

59.1 50.1 58.3 56.2 59.2 62.2

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

<0.020 0.036 <0.020 <0.020 <0.020 0.023

2,226 1,554 1,314 1,480 1,432 2,324

1,029 1,279 1,197 1,281 1,147 1,720

0.394 1.20 0.568 0.673 0.360 1.09

11,247 12,383 11,306 11,575 11,527 14,523

7,898 8,798 6,378 8,442 7,562 10,606

748 1,218 916 1,143 1,104 1,764

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100

1.33 1.44 1.25 1.31 1.29 1.56

3.83 12.6 2.15 9.97 14.3 20.7

41.2 48.1 50.6 65.3 63.4 83.3

0.044 0.071 0.057 0.085 0.086 0.121

0.160 0.171 0.293 0.161 0.154 0.210

2.73 3.67 2.86 3.93 3.44 4.60

64.8 107 80.2 81.1 82.9 113

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200

9.90 10.9 9.18 9.54 9.84 10.4

0.461 0.969 0.536 0.627 0.626 1.00

0.069 0.116 0.079 0.132 0.116 0.208

0.464 0.860 0.671 0.615 0.653 0.798

<0.080 <0.080 <0.080 0.088 <0.080 0.117

0.095 0.186 0.159 0.134 0.148 0.191

<0.010 0.051 <0.010 0.014 <0.010 0.030

<0.010 0.011 <0.010 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_EROL_LSU_ 44-R-

O_20190516

RG_EROL_LSU_ 45-R-

O_20190516

RG_ERSCMC_LSU_ 

100-R-O_20190521

RG_ERSCMC_LSU_ 56-

R-O_20190515

RG_ERSCMC_LSU_ 57-

R-O_20190515

RG_ERSCMC_LSU_ 59-

R-O_20190515

0.1026 0.1059 0.0000
(1)

0.0178 0.0442 0.0569

51.5 50.9 N/A 22.5 49.5 58.3

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

<0.020 0.270 0.038 <0.020 0.027 0.021

1,677 1,818 1,768 1,103 1,416 2,027

1,412 1,089 1,701 1,051 1,296 1,997

0.222 6.76 0.814 0.651 0.981 0.448

11,865 13,555 10,842 12,547 12,010 10,290

7,786 8,474 16,666 7,715 9,432 9,713

1,272 3,697 2,775 864 1,287 1,889

<0.100 0.270 <0.100 <0.100 <0.100 <0.100

1.47 1.85 1.09 1.47 1.40 1.43

9.52 10.8 9.32 9.27 19.6 22.2

52.9 67.0 71.1 42.2 50.2 78.2

0.123 0.336 0.136 0.132 0.131 0.169

0.311 0.744 0.225 0.237 0.312 0.415

4.46 4.83 9.57 4.17 5.73 5.62

80.9 91.9 82.0 98.3 119 99.1

<0.200 0.382 <0.200 0.204 <0.200 <0.200

13.5 13.1 17.2 15.9 20.7 23.3

0.539 3.41 1.36 0.413 0.782 0.975

0.122 0.293 0.308 0.113 0.118 0.163

0.632 1.56 0.542 0.602 0.711 0.610

<0.080 0.270 <0.080 <0.080 <0.080 0.090

0.141 0.165 0.127 0.120 0.125 0.110

<0.010 0.303 0.027 0.010 0.014 <0.010

<0.010 0.131 <0.010 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

(1) RG_ERSCMC_LSU_ 100-R-O_20190521: Sample received had a wet weight below the precision of the analytical

 balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.

Highlighted values were manually integrated
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_ERSCMC_LSU_ 60-

R-O_20190515

RG_ERSCMC_LSU_ 78-

R-O_20190515

RG_ERST_LSU_ 03-R-

O_20190521

RG_ERUP_LSU_ 101-R-

O_20190513

RG_ERUP_LSU_ 102-R-

O_20190513

RG_ERUP_LSU_ 103-R-

O_20190513

0.0716 0.0162 0.0014
(2)

0.0120 0.0059 0.0046

65.6 34.0 100 34.2 30.5 37.0

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.034 0.029 <0.020 0.032 0.046 0.027

2,852 1,559 1,067 1,277 2,066 2,233

2,366 1,302 2,325 1,413 1,565 1,344

0.253 0.423 0.111 0.802 6.87 0.916

12,415 11,075 8,313 12,306 13,492 12,975

14,783 7,782 5,482 9,128 14,781 18,079

3,093 1,258 2,496 1,396 1,797 1,777

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100

1.40 1.38 1.12 1.46 1.91 1.90

28.2 7.85 27.5 18.2 18.4 9.35

105 61.7 53.6 58.0 102 70.7

0.196 0.155 0.114 0.090 0.152 0.214

0.210 0.190 0.049 0.223 0.937 0.852

5.90 4.50 4.65 3.48 5.95 7.30

152 93.5 74.3 86.8 148 144

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200

19.5 14.0 20.6 7.87 5.83 6.16

1.04 0.632 1.29 0.766 0.629 0.685

0.228 0.154 0.147 0.147 0.213 0.265

0.914 0.550 0.369 0.498 0.866 0.868

0.118 <0.080 <0.080 <0.080 <0.080 <0.080

0.163 0.106 0.098 0.100 0.179 0.188

<0.010 0.026 <0.010 0.032 0.025 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

(2) RG_ERST_LSU_ 03-R-O_20190521: Sample received had a wet weight within the precision of the analytical

 balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was 

 calculated to be 100%.

Highlighted values were manually integrated
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_ERUP_LSU_ 104-R-

O_20190513

RG_ERUP_LSU_ 105-R-

O_20190513

RG_ERUP_LSU_ 106-R-

O_20190513

RG_ERUP_LSU_ 107-R-

O_20190513

RG_ERUP_LSU_ 39-R-

O_20190511

RG_ERUP_LSU_ 40-R-

O_20190511

0.0693 0.0201 0.0198 0.0061 0.0048 0.0485

49.2 55.2 29.3 21.3 27.1 54.8

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.029 0.031 0.027 <0.020 0.094 <0.020

1,373 1,889 1,510 1,107 3,060 2,106

1,141 1,257 1,135 923 2,439 1,333

1.43 0.541 1.43 0.511 7.28 0.398

13,867 12,971 12,400 10,864 14,936 13,994

10,026 10,425 10,531 7,277 22,540 12,876

1,101 1,562 1,428 760 3,533 1,379

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100

1.59 1.63 1.42 1.36 1.91 1.41

31.3 8.73 17.7 17.4 11.5 22.1

63.4 66.9 64.6 49.5 143 81.9

0.114 0.167 0.105 0.077 0.237 0.119

0.203 0.608 0.194 0.072 0.891 0.091

4.26 3.73 4.97 4.16 6.46 3.81

128 120 110 87.1 166 104

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200

9.03 6.88 5.92 6.08 6.69 10.1

0.713 0.696 0.591 0.400 1.09 0.518

0.140 0.164 0.156 0.113 0.487 0.220

0.917 0.851 0.728 0.561 1.03 0.592

0.171 0.084 <0.080 <0.080 <0.080 <0.080

0.175 0.147 0.160 0.126 0.199 0.121

0.053 0.018 0.014 <0.010 0.108 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_FLA1_LSU_ 102-R-

O_20190524

RG_FLA1_LSU_ 26-R-

O_20190515

RG_GO13_LSU_ 01-R-

O_20190509

RG_GO13_LSU_ 02-R-

O_20190509

RG_GO13_LSU_ 03-R-

O_20190509

RG_GO13_LSU_ 04-R-

O_20190510

0.1830 0.0073 0.0060 0.0031 0.0070 0.0098

63.3 19.2 21.7 22.6 60.0 56.1

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

<0.020 <0.020 0.160 0.084 0.043 0.141

2,006 1,411 1,999 3,015 1,955 2,229

983 1,118 1,705 2,252 1,513 2,107

0.605 0.674 91.2 3.47 0.692 68.9

10,996 13,041 13,355 11,551 12,480 13,570

7,644 9,089 10,101 13,019 8,902 14,161

937 842 4,476 3,034 1,246 3,120

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100

1.31 1.40 1.96 1.49 1.82 3.23

1.71 14.7 14.0 13.6 30.1 50.1

40.7 55.1 133 135 87.9 202

0.044 0.102 0.153 0.154 0.133 0.301

0.071 0.107 1.27 0.423 0.637 2.88

3.15 4.33 6.81 7.24 4.75 9.46

74.8 94.8 116 122 117 149

0.210 <0.200 0.274 <0.200 <0.200 <0.200

4.10 4.26 61.0 59.2 57.7 49.4

0.179 0.190 8.73 1.31 0.900 1.65

0.112 0.120 0.155 0.269 0.150 0.251

0.489 0.599 0.759 0.820 0.596 0.741

0.114 <0.080 <0.080 <0.080 <0.080 0.087

0.100 0.131 0.151 0.153 0.094 0.115

0.018 0.016 0.156 0.036 0.014 0.039

<0.010 <0.010 0.015 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_GO13_LSU_ 05-R-

O_20190510

RG_GO13_LSU_ 06-R-

O_20190510

RG_GO13_LSU_ 07-R-

O_20190510

RG_GO13_LSU_ 08-R-

O_20190510

RG_GO13_LSU_ 09-R-

O_20190510

RG_MIWW_LSU_ 12-R-

O_20190509

0.0131 0.0549 0.0295 0.0220 0.0804 0.0129

58.0 57.2 54.6 60.5 61.4 45.7

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.036 0.037 0.034 0.091 0.051 0.025

1,713 1,896 1,819 3,176 1,694 1,811

1,563 1,752 1,487 2,421 1,412 1,446

0.331 1.60 1.07 0.929 0.880 0.657

11,663 13,728 11,964 13,541 13,481 16,449

9,570 11,499 11,803 13,220 10,235 11,862

1,396 1,833 2,144 2,694 1,551 1,041

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100

1.37 1.75 1.32 1.97 1.50 1.66

21.5 22.5 15.4 14.8 30.5 2.06

70.9 102 94.6 173 85.4 75.2

0.123 0.140 0.127 0.188 0.117 0.093

0.489 0.675 0.245 1.02 0.286 0.281

5.38 4.85 4.86 10.7 4.24 4.14

99.0 157 131 159 124 144

<0.200 <0.200 <0.200 <0.200 <0.200 <0.200

47.4 73.9 67.8 82.1 52.6 23.5

0.962 1.29 1.06 1.55 1.03 0.717

0.140 0.231 0.252 0.288 0.179 0.158

0.526 0.82 0.632 0.681 0.616 0.668

0.083 0.147 <0.080 <0.080 0.084 <0.080

0.081 0.127 0.100 0.114 0.095 0.110

<0.010 0.019 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_MIWW_LSU_ 26-R-

O_20190516

RG_MIWW_LSU_ 30-R-

O_20190518

RG_MIWW_LSU_ 31-R-

O_20190518

RG_OTTO_LSU_ 120-

R-O_20190513

RG_OTTO_LSU_ 121-R-

O_20190513

RG_OTTO_LSU_ 122-

R-O_20190513

0.0270 0.0301 0.0421 0.0301 0.0716 0.0788

53.3 34.9 41.8 56.1 64.4 59.3

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.030 0.022 0.034 0.122 0.067 0.050

1,779 1,418 1,876 2,328 1,940 1,733

1,005 919 1,339 1,837 1,270 1,586

0.305 0.075 1.53 4.88 2.35 0.551

14,851 13,101 16,002 14,509 11,549 13,306

10,203 7,632 10,716 12,833 8,239 9,409

1,086 659 1,227 2,095 1,696 1,486

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100

1.52 1.39 1.76 1.85 1.50 1.41

1.58 0.90 2.27 34.4 33.6 38.8

53.0 44.7 66.5 102 81.4 53.8

0.105 0.093 0.141 0.185 0.226 0.130

0.250 0.130 0.326 0.790 0.509 0.135

4.25 3.90 4.39 9.16 5.36 5.21

124 103 131 126 112 94.4

<0.200 <0.200 <0.200 0.354 0.313 0.323

20.4 16.4 22.7 13.2 11.2 12.4

0.713 0.594 1.05 1.38 1.57 1.35

0.119 0.106 0.150 0.239 0.150 0.144

0.636 0.580 0.813 0.803 0.797 0.556

0.129 <0.080 0.108 0.233 0.264 0.259

0.104 0.094 0.138 0.129 0.119 0.092

<0.010 <0.010 0.046 0.053 0.048 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_OTTO_LSU_ 123-

R-O_20190513

RG_OTTO_LSU_ 124-

R-O_20190513

RG_OTTO_LSU_ 125-

R-O_20190513

RG_OTTO_LSU_ 126-

R-O_20190513

RG_OTTO_LSU_ 127-

R-O_20190513

RG_STPD_LSU_ 09D-

R-O_20190509

0.0379 0.0423 0.0172 0.0290 0.0212 0.1354

49.3 63.1 45.9 51.7 59.4 66.6

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.065 0.064 0.047 0.050 0.075 0.028

1,783 2,410 1,638 2,045 2,464 3,716

1,696 2,386 1,758 1,536 1,964 2,352

0.746 1.69 1.06 0.474 3.66 0.540

14,476 11,902 12,236 14,671 14,393 12,864

12,470 12,733 10,311 11,001 12,240 15,630

1,874 2,844 1,656 1,304 2,026 3,167

<0.100 <0.100 <0.100 <0.100 <0.100 <0.100

1.66 1.43 1.57 1.59 2.25 1.55

33.9 76.8 50.3 29.4 26.5 14.2

95.4 124 107 82.3 136 147

0.215 0.230 0.128 0.118 0.184 0.202

0.407 0.397 0.630 0.289 1.52 0.348

5.20 7.67 5.03 5.95 7.51 10.2

123 144 102 102 139 364

0.240 <0.200 0.208 0.222 0.293 0.221

20.8 13.0 10.0 12.5 14.5 18.2

1.79 1.89 1.53 1.08 2.66 1.16

0.232 0.246 0.170 0.179 0.201 0.179

0.664 0.734 0.562 0.529 0.746 1.91

0.132 0.110 0.279 <0.080 0.118 0.132

0.114 0.124 0.103 0.103 0.126 0.321

0.014 0.010 <0.010 <0.010 0.018 0.015

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060

 Page 11 of 34



Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_FO15B_WT-01-

R1_20190515-1600

RG_FO15B_WT-01-

R2_20190515-1600

RG_FO15B_WT-01-

R3_20190515-1600

RG_GARD_WT-01-

R1_20190514-1135

RG_GARD_WT-01-

R2_20190514-1135

RG_GARD_WT-01-

R3_20190514-1135

0.0009
(3)

0.0005
(3)

0.0009 0.0220
(4)

0.0228 0.0750

0.0% 0.0% 11.1 0.5 95.6 97.9

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.212 0.273 0.310 - 0.442 0.176

1,240 1,447 2,572 - 1,208 424

3,340 3,260 3,101 - 1,654 4,263

2.34 2.64 2.31 - 223 92.7

18,822 18,426 17,059 - 6,253 16,060

4,021 5,483 8,301 - 1,997 958

1,097 1,047 647 - 5,300 15,631

<0.100 <0.100 <0.100 - 0.699 0.319

1.35 1.39 1.27 - 7.94 3.14

3.93 4.59 5.62 - 12.4 18.4

88.1 151 188 - 385 176

0.032 0.059 0.066 - 0.429 0.199

0.017 0.031 <0.010 - 8.02 2.72

5.94 5.57 5.54 - 3.00 5.38

45.3 47.0 61.6 - 23.6 42.9

<0.200 <0.200 <0.200 - <0.200 <0.200

3.68 3.94 3.91 - 1.19 2.44

2.09 1.85 1.33 - 12.4 37.4

0.099 0.115 0.136 - 0.057 0.101

4.19 4.69 6.59 - 1.97 4.35

0.173 0.333 <0.080 - 0.663 0.579

0.484 0.526 0.684 - 0.190 0.436

<0.010 0.013 <0.010 - 0.283 0.166

<0.010 <0.010 <0.010 - 0.023 0.022

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

(3) RG_FO15B_WT-01-R1_20190515-1600 and RG_FO15B_WT-01-R2_20190515-1600: The change in weight of samples received 

 after drying was outside the the precision of the analytical  balance (+/- 0.1 mg); thus resulting in the percent moisture of 0.0%.

(4) RG_GARD_WT-01-R1_20190514-1135: Sample was lost during sample preparation due to the small sample size, static charge,

 and particle scattering.

Highlighted values were manually integrated

Egg Tissue Results
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_LCCPU/L_WT-01-

R1_20190515-0930

RG_LCCPU/L_WT-01-

R2_20190515-0930

RG_LCCPU/L_WT-01-

R3_20190515-0930

RG_LCHOB_WT-01-

R1_20190509-1320

RG_LCHOB_WT-01-

R2_20190509-1320

RG_LCHOB_WT-01-

R3_20190509-1320

0.0034 0.0124 0.0032 0.0361 0.0218 0.0211

88.2 88.7 90.6 95.8 96.3 94.8

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.452 6.01 4.84 1.23 0.034 <0.020

525 727 2,051 479 609 78.2

4,491 5,546 5,774 2,161 2,903 2,708

3.41 8,851 5,535 1,938 6.31 2.30

18,435 9,065 9,361 3,284 16,543 16,561

1,352 5,320 7,686 2,441 2,593 321

5,596 64,846 21,494 8,559 4,046 3,210

<0.100 23.0 12.5 6.18 0.208 <0.100

1.30 61.9 18.4 23.1 1.55 1.30

4.91 74.4 45.0 129 33.1 7.56

65.5 4,777 3,462 2,070 36.7 17.8

0.150 5.79 2.69 2.29 0.108 <0.030

5.91 98.0 14.7 31.5 0.254 0.061

6.29 11.6 9.94 16.1 5.23 5.57

53.2 41.0 35.2 14.9 54.6 56.3

<0.200 1.98 1.20 1.74 0.289 <0.200

7.03 31.0 12.7 1.59 2.95 2.77

9.44 71.7 36.9 32.6 13.5 10.6

0.246 1.094 0.606 1.64 0.195 0.099

5.25 5.60 4.00 2.12 3.84 3.79

<0.080 1.15 0.532 3.40 0.403 0.113

0.500 0.435 0.319 0.220 0.413 0.415

<0.010 3.31 2.01 8.26 0.049 <0.010

0.047 0.888 0.374 0.600 <0.010 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_LFSRW_WT-01-

R1_20190511-1420

RG_LFSRW_WT-01-

R2_20190511-1420

RG_LFSRW_WT-01-

R3_20190511-1420

RG_MCIMCC_WT-01-

R1_20190518-0955

RG_MCIMCC_WT-01-

R2_20190518-0955

RG_MCIMCC_WT-01-

R3_20190518-0955

0.0014 0.0011 0.0025 0.0039 0.0067 0.0104

28.6 18.2 84.0 74.4 88.1 92.3

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.230 0.158 0.132 0.144 2.82 1.76

1,144 1,509 1,130 1,465 595 1,281

1,936 2,332 2,853 2,861 3,934 3,922

1.88 2.25 2.79 3.47 4,410 1,905

13,350 16,591 15,265 15,051 13,028 14,354

4,369 4,463 3,776 5,054 3,160 4,680

1,280 764 1,811 2,482 11,830 12,385

<0.100 <0.100 <0.100 <0.100 7.64 3.58

1.13 1.33 1.32 1.32 3.91 2.49

3.91 3.11 5.27 8.56 45.4 65.3

82.3 168 82.3 231 1,556 644

0.048 0.043 0.038 0.521 5.64 5.19

0.023 0.041 0.028 2.79 13.8 12.0

5.79 7.01 6.48 4.53 5.55 4.38

57.6 36.3 53.1 75.8 58.2 47.3

<0.200 <0.200 <0.200 <0.200 0.745 0.496

1.09 1.78 1.85 2.35 3.23 2.64

4.68 1.69 7.18 5.17 27.4 21.1

0.039 0.047 0.098 0.121 0.298 0.188

5.29 2.64 5.55 6.11 5.69 4.49

<0.080 <0.080 0.428 0.218 0.231 1.27

0.497 0.292 0.497 0.588 0.548 0.418

<0.010 0.012 0.010 0.060 1.29 0.770

<0.010 <0.010 <0.010 0.020 0.238 0.130

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_SMCIM_WT-01-

R1_20190524-1425

RG_SMCIM_WT-01-

R2_20190524-1425

RG_SMCIM_WT-01-

R3_20190524-1425

RG_WWER_WT-01-

R1_20190515-1310

RG_WWER_WT-01-

R2_20190515-1310

RG_WWER_WT-01-

R3_20190515-1310

0.0008
(5)

0.0047 0.0302 0.0025 0.0015 0.0196

0.0% 91.5 98.0 44.0 73.3 92.9

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.181 0.201 0.679 0.082 0.101 0.104

588 892 1,057 1,046 2,238 997

3,281 3,378 5,852 3,920 3,480 4,148

1.38 2.56 234 3.65 3.00 17.8

14,512 13,615 18,095 20,754 18,781 15,689

1,762 2,723 2,463 3,204 6,970 3,055

5,558 6,190 14,118 5,414 770 11,283

<0.100 <0.100 0.871 <0.100 <0.100 0.112

1.26 1.28 7.96 2.09 6.13 2.72

7.36 17.7 55.7 5.92 5.66 9.07

38.4 71.4 534 115 290 121

0.047 0.070 0.653 0.091 0.255 0.102

0.113 0.250 9.82 0.172 6.29 2.21

2.99 2.95 6.60 7.56 7.40 6.24

40.3 39.8 483 710 602 515

<0.200 <0.200 0.293 <0.200 <0.200 <0.200

2.47 2.63 3.94 3.34 2.89 2.08

19.3 21.7 43.3 6.58 0.700 14.1

0.092 0.107 0.244 0.220 0.076 0.350

3.53 3.54 4.89 7.86 5.91 5.00

<0.080 0.209 1.13 0.416 0.613 0.667

0.369 0.366 0.549 0.682 0.653 0.514

0.022 0.033 0.354 0.069 0.017 0.133

<0.010 0.011 0.058 0.010 <0.010 0.028

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

(5) RG_SMCIM_WT-01-R1_20190524-1425: The change in weight of samples received after drying was outside the the precision

 of the analytical  balance (+/- 0.1 mg); thus resulting in the percent moisture of 0.0%.

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_ELWDGC_CSF-01-

R1_20190506-1452

RG_ELWDGC_CSF-01-

R2_20190506-1452

RG_ELWDGC_CSF-01-

R3_20190506-1452

RG_FL17_CSF-01-

R1_20190511-1040

RG_FL17_CSF-01-

R2_20190511-1040

RG_FL17_CSF-01-

R3_20190511-1040

0.1488 0.2667 0.3517 0.1854 0.0955 0.0589

94.7 95.5 97.8 98.5 98.0 97.3

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

10.3 5.03 8.37 0.164 0.021 0.035

1,154 496 1,826 1,539 325 406

7,598 7,766 7,997 1,547 1,084 1,331

9969 4462 7165 19.1 14.0 4.11

9,523 6,049 9,866 9,777 10,177 12,527

8,064 3,801 7,535 1,699 279 1,118

39,535 44,651 32,356 8,584 10,488 5,110

28.9 13.0 21.2 0.263 0.354 <0.100

163 37.2 98.5 8.19 7.58 3.80

734 429 606 6.90 6.79 5.41

13,222 5,603 8,805 187 210 136

10.0 3.48 6.72 0.367 0.332 0.154

212 40.6 118 8.99 8.31 4.33

13.3 9.57 12.7 4.74 3.36 3.41

138 99.4 149 180 197 211

3.60 1.78 3.10 0.259 <0.200 <0.200

29.2 19.3 30.2 3.65 3.93 5.01

91.8 109 92.1 7.84 7.95 4.25

0.776 0.525 1.13 0.133 0.117 0.059

1.65 1.10 3.52 2.04 1.33 1.59

1.30 0.954 2.98 0.943 0.224 0.588

0.175 0.118 0.186 0.125 0.152 0.187

3.94 2.08 3.31 0.180 0.026 0.020

0.553 0.440 0.507 0.028 0.098 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_FO15B_CSF-01-

R1_20190507-1230

RG_FO15B_CSF-01-

R2_20190507-1230

RG_FO15B_CSF-01-

R3_20190507-1230

RG_FO15B_CSF-02-

R1_20190516-1352

RG_FO15B_CSF-02-

R2_20190516-1352

RG_FO15B_CSF-02-

R3_20190516-1352

0.2054 0.1724 0.3545 0.6387 0.1574 0.0868

97.9 97.6 98.7 99.3 97.7 95.6

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.254 0.250 0.407 0.717 0.690 1.19

608 538 775 628 187 119

5,016 4,736 5,420 6,229 4,277 5,184

9.13 12.1 9.85 259 547 1,557

17,188 13,967 12,690 8,653 11,244 8,808

1,599 1,313 1,810 861 682 1,436

12,314 11,189 11,374 18,645 23,676 23,178

0.191 <0.100 0.122 1.29 1.72 4.95

12.0 4.42 5.51 12.0 8.71 13.4

29.0 32.2 21.9 154 109 294

277 234 203 1,553 2,575 6,539

0.466 0.148 0.235 0.765 0.717 1.17

14.9 4.64 6.03 14.7 10.6 18.3

5.71 4.60 5.89 5.83 6.32 5.19

199 182 138 127 185 104

<0.200 <0.200 <0.200 0.497 0.643 1.54

18.0 13.1 13.8 12.7 15.1 9.68

31.9 27.6 30.5 43.4 49.3 58.0

0.156 0.158 0.142 0.238 0.419 0.658

1.60 1.41 1.10 1.26 1.68 0.951

0.319 0.415 0.449 3.60 0.640 1.40

0.169 0.153 0.126 0.123 0.183 0.134

0.043 0.022 0.025 0.393 0.617 1.34

0.045 0.050 0.050 0.199 0.235 0.330

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_GLMS_CSF-01-

R1_20190508-1130

RG_GLMS_CSF-01-

R2_20190508-1130

RG_GLMS_CSF-01-

R3_20190508-1130

RG_HART_CSF-01-

R1_20190509-1030

RG_HART_CSF-01-

R2_20190509-1030

RG_HART_CSF-01-

R3_20190509-1030

0.1224 0.5984 0.3884 0.0899 0.1748 0.0455

98.9 99.6 99.7 97.4 98.6 95.6

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.471 1.87 0.387 0.196 0.322 0.132

1,412 1,134 1,330 429 930 404

4,201 5,771 3,033 1,562 1,481 1,384

22.1 1,231 49.1 0.643 3.76 3.30

7,693 6,406 2,302 15,670 7,544 11,259

2,415 2,501 1,805 1,414 1,668 1,187

8,578 27,776 5,740 4,599 6,124 4,124

0.294 5.06 0.371 <0.100 <0.100 <0.100

7.55 7.32 4.10 1.70 2.22 3.79

13.1 138 21.2 14.3 7.43 9.06

158 2074 180 51.9 69.5 149

0.351 0.726 0.205 0.035 0.117 0.169

8.57 8.78 2.66 0.098 0.338 3.58

3.57 4.61 2.81 3.88 4.23 5.15

129 108 48.9 189 118 191

<0.200 1.84 0.210 <0.200 <0.200 <0.200

3.41 3.32 1.39 6.60 3.34 5.09

39.0 164 28.2 16.6 26.9 19.5

0.246 0.655 0.173 0.237 0.298 0.219

0.978 1.87 0.335 1.40 1.01 1.29

1.45 3.12 2.68 <0.080 0.402 0.192

0.094 0.109 0.047 0.159 0.087 0.144

0.062 0.979 0.166 0.011 0.033 0.009

0.262 0.983 0.187 <0.010 0.031 0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_LFSRW_CSF-01-

R1_20190507-1453

RG_LFSRW_CSF-01-

R2_20190507-1453

RG_LFSRW_CSF-01-

R3_20190507-1453

RG_SMCIM_CSF-01-

R1_20190510-0900

RG_SMCIM_CSF-01-

R2_20190510-0900

RG_SMCIM_CSF-01-

R3_20190510-0900

0.0093 0.0155 0.0977 0.1489 0.1417 0.2005

77.4 97.1 98.5 98.7 98.9 97.6

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.090 0.033 0.244 0.817 0.884 0.585

75.1 22.0 418 871 689 768

1,138 967 1,341 2,217 2,908 2,098

28.6 8.88 9.90 9.80 11.5 8.29

12,738 11,496 14,095 11,397 13,027 12,090

770 69.6 466 1,291 1,132 1,624

11,395 9,990 14,790 10,162 13,602 8,730

0.303 0.103 0.290 0.120 <0.100 <0.100

2.31 3.19 3.02 3.11 2.33 2.25

34.7 26.0 53.7 16.3 24.8 15.0

195 188 113 114 125 129

0.317 0.225 0.421 0.205 0.192 0.209

2.16 3.52 2.88 3.54 2.16 2.11

1.95 2.01 3.46 7.57 7.98 4.61

223 201 238 245 198 138

0.229 <0.200 0.295 <0.200 <0.200 <0.200

3.53 3.71 4.43 4.03 3.89 11.0

27.5 28.4 32.1 47.8 63.3 39.0

0.406 0.098 0.440 0.148 0.176 0.141

1.53 1.47 1.96 1.85 1.63 1.02

0.198 0.117 0.570 0.366 0.532 0.506

0.159 0.163 0.184 0.194 0.179 0.126

0.046 0.011 0.183 0.063 0.128 0.061

0.088 0.025 0.125 0.020 0.026 <0.010

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_ISLAND_CSF-01-

R1_20190522-1430

RG_ISLAND_CSF-01-

R2_20190522-1430

RG_ISLAND_CSF-01-

R3_20190522-1430

RG_GO13_CSF-01-

R1_20190516-1000

RG_GO13_CSF-01-

R2_20190516-1000

RG_GO13_CSF-01-

R3_20190516-1000

0.1481 0.5833 0.1525 0.1303 0.3667 0.1364

99.8 97.0 97.5 98.7 95.2 99.0

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

0.051 0.192 0.072 12.6 14.3 13.8

817 827 346 697 987 733

787 1,883 761 8,087 9,378 8,275

3.39 11.3 7.09 15,273 16,961 17,051

9,161 9,838 8,067 9,683 8,809 8,164

898 1,517 1,175 7,599 7,990 7,928

2,633 7,152 2,763 17,718 17,561 19,031

<0.100 0.162 <0.100 36.8 41.6 39.6

1.89 4.68 2.42 72.1 102 77.9

17.4 19.2 16.2 471 263 435

69.0 166 127 8,190 8,584 8,830

0.058 0.203 0.133 4.67 5.70 4.53

1.43 4.21 2.02 92.6 137 92.3

3.29 5.25 4.67 13.5 14.7 13.8

181 247 174 119 126 117

<0.200 <0.200 <0.200 2.07 2.26 2.32

4.60 5.30 4.82 19.1 20.5 19.0

31.9 116 45.9 99.4 97.0 96.8

0.454 0.249 0.134 0.569 0.648 0.684

1.35 2.17 1.36 1.03 1.25 1.01

0.787 3.56 0.413 1.17 1.80 1.10

0.142 0.187 0.149 0.148 0.171 0.149

0.810 5.95 0.745 4.28 4.90 4.84

<0.010 <0.010 <0.010 0.654 0.736 0.732

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

04 Jun 2019

TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue Analysis

Parameter DL (ppm)

7Li 0.020

23Na 1.0

24Mg 0.1

27Al 0.070

31P 62

39K 3.0

44Ca 31

51V 0.100

52Cr 0.20

55Mn 0.10

57Fe 2.0

59Co 0.030

60Ni 0.010

63Cu 0.010

66Zn 0.07

75As 0.200

77Se 1.00

88Sr 0.010

95Mo 0.020

111Cd 0.100

118Sn 0.080

202Hg 0.020

208Pb 0.010

238U 0.010

Sample ID

Moisture (%)

Wet Weight (g)

RG_GO13_CSF-02-

R1_20190516-1012

RG_GO13_CSF-02-

R2_20190516-1012

RG_GO13_CSF-02-

R3_20190516-1012

0.5360 0.2561 0.1809

97.6 94.9 96.2

(ppm) (ppm) (ppm)

13.2 19.5 14.0

1,659 863 959

11,015 9,220 10,019

15,212 25,901 16,627

7,054 4,778 5,924

8,726 12,523 8,646

25,094 26,550 32,833

37.0 61.8 38.4

113 66.4 67.6

377 594 552

9,826 15,066 9,490

6.39 4.82 4.51

147 75.2 78.2

14.7 19.1 14.0

104 101 93.5

2.52 3.72 2.23

10.4 9.92 8.84

128 127 140

0.664 0.870 0.520

0.917 0.966 0.837

2.05 1.21 1.06

0.131 0.160 0.134

4.51 7.65 4.68

0.645 0.984 0.670

Notes:

ppm = parts per million

DL = detection limit

g = grams

% = percent

Highlighted values were manually integrated

Egg Tissue Results

Date of Analysis: 03 Jun 2019

                          04 Jun 2019
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Minnow Environmental Inc. - Fish and Frog Egg Tissue QA/QC Relative Percent Difference Results

RG_DOMRS_LSU_ 14-

R-O_20190517

RG_DOMRS_LSU_ 14-

R-O_20190517 

(Duplicate)

RPD 
RG_DOMRS_LSU_ 15-

R-O_20190517

RG_DOMRS_LSU_ 15-

R-O_20190517 

(Duplicate)

RPD 

Parameter DL (ppm) (ppm) (ppm)  (%) (ppm) (ppm)  (%)

7Li 0.020 <0.020 <0.020 - <0.020 <0.020 -

23Na 1.0 1,156 1,135 1.8 1,405 1,681 17.9

24Mg 0.1 1,041 1,117 7.0 861 928 7.5

27Al 0.070 0.167 0.690 - 0.352 0.394 11.4

31P 62 9,822 11,233 13.4 9,613 11,536 18.2

39K 3.0 6,897 6,639 3.8 6,835 8,106 17.0

44Ca 31 876 966 9.8 586 673 13.7

51V 0.100 <0.100 <0.100 - <0.100 <0.100 -

52Cr 0.200 1.06 1.27 18.3 1.05 1.25 17.0

55Mn 0.100 9.12 9.61 5.2 5.11 5.5 7.9

57Fe 2.0 46.1 51.4 11.0 31.3 36.8 16.3

59Co 0.030 0.115 0.126 9.8 0.043 0.048 10.5

60Ni 0.010 0.049 0.110 - 0.059 0.049 19.2

63Cu 0.010 3.13 3.17 1.4 2.32 2.63 12.7

66Zn 0.07 63.7 67.2 5.4 61.2 64 4.2

75As 0.200 <0.200 <0.200 - <0.200 <0.200 -

77Se 1.00 7.25 8.77 18.9 7.28 9.05 21.7

88Sr 0.010 0.457 0.557 19.7 0.436 0.551 23.5

95Mo 0.020 0.092 0.102 10.4 0.074 0.087 15.7

111Cd 0.100 0.428 0.460 7.3 0.372 0.407 8.8

118Sn 0.080 <0.080 <0.080 - 0.090 0.079 13.3

202Hg 0.020 0.116 0.089 26.3 0.091 0.078 14.9

208Pb 0.010 <0.010 0.0133 - 0.011 0.012 3.9

238U 0.010 <0.010 <0.010 - <0.010 <0.010 -

Notes:

ppm = parts per million

RPD = Relative Percent Difference

% = percent

Data Quality Objectives:

Laboratory Duplicates - RPD ≤40% for all elements (as per BC MOE, British Columbia Environmental Laboratory Manual , 2015 Edition, February 2016)

Only applies to QC samples at concentrations above 20X Detection Limit

Highlighted values were manually integrated

Sample ID

QA-QC RPD

Date of Analysis: 03 Jun 2019

                          04 Jun 2019 TrichAnalytics Inc.

Project No. 2019-060

 Page 22 of 34



Minnow Environmental Inc. - Fish and Frog Egg Tissue QA/QC Relative Percent Difference Results

RG_ERUP_LSU_ 104-R-

O_20190513

RG_ERUP_LSU_ 104-R-

O_20190513 

(Duplicate)

RPD 
RG_ERUP_LSU_ 105-R-

O_20190513

RG_ERUP_LSU_ 105-R-

O_20190513 

(Duplicate)

RPD 

Parameter DL (ppm) (ppm) (ppm)  (%) (ppm) (ppm)  (%)

7Li 0.020 0.029 0.022 27.4 0.031 0.029 4.7

23Na 1.0 1,373 1,170 16.0 1,889 1,776 6.2

24Mg 0.1 1,141 995 13.7 1,257 1,135 10.2

27Al 0.070 1.43 1.25 13.5 0.541 0.702 26.0

31P 62 13,867 11,757 16.5 12,971 11,599 11.2

39K 3.0 10,026 8,594 15.4 10,425 9,771 6.5

44Ca 31 1,101 848 26.0 1,562 1452 7.3

51V 0.100 <0.100 <0.100 - <0.100 <0.100 -

52Cr 0.200 1.59 1.38 13.7 1.63 1.41 13.9

55Mn 0.100 31.3 27.3 13.8 8.73 7.86 10.6

57Fe 2.0 63.4 51.8 20.1 66.9 62.1 7.4

59Co 0.030 0.114 0.088 25.4 0.167 0.145 13.8

60Ni 0.010 0.203 0.106 - 0.608 0.461 27.5

63Cu 0.010 4.26 3.41 22.3 3.73 3.40 9.2

66Zn 0.07 128 105 19.8 120 99.3 19.1

75As 0.200 <0.200 <0.200 - <0.200 <0.200 -

77Se 1.00 9.03 7.63 16.8 6.88 5.98 13.9

88Sr 0.010 0.713 0.515 32.2 0.696 0.667 4.3

95Mo 0.020 0.140 0.111 23.3 0.164 0.149 9.5

111Cd 0.100 0.917 0.602 - 0.851 0.610 33.0

118Sn 0.080 0.171 0.073 - 0.084 0.064 27.5

202Hg 0.020 0.175 0.110 - 0.147 0.097 -

208Pb 0.010 0.053 0.011 - 0.018 0.030 -

238U 0.010 <0.010 <0.010 - <0.010 <0.010 -

Notes:

ppm = parts per million

RPD = Relative Percent Difference

% = percent

Data Quality Objectives:

Laboratory Duplicates - RPD ≤40% for all elements (as per BC MOE, British Columbia Environmental Laboratory Manual , 2015 Edition, February 2016)

Only applies to QC samples at concentrations above 20X Detection Limit

Highlighted values were manually integrated

Sample ID

QA-QC RPD

Date of Analysis: 03 Jun 2019

                          04 Jun 2019 TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue QA/QC Relative Percent Difference Results

RG_MIWW_LSU_ 31-R-

O_20190518

RG_MIWW_LSU_ 31-R-

O_20190518 

(Duplicate)

RPD 
RG_OTTO_LSU_ 120-

R-O_20190513

RG_OTTO_LSU_ 120-

R-O_20190513 

(Duplicate)

RPD 

Parameter DL (ppm) (ppm) (ppm)  (%) (ppm) (ppm)  (%)

7Li 0.020 0.034 0.024 37.7 0.122 0.092 28.6

23Na 1.0 1,876 1,505 21.9 2,328 1,743 28.7

24Mg 0.1 1,339 1,064 22.9 1,837 1,385 28.1

27Al 0.070 1.53 0.558 - 4.88 3.62 29.6

31P 62 16,002 12,867 21.7 14,509 10,855 28.8

39K 3.0 10,716 8,925 18.2 12,833 9,330 31.6

44Ca 31 1,227 930 27.6 2,095 1,549 29.9

51V 0.100 <0.100 <0.100 - <0.100 <0.100 -

52Cr 0.200 1.76 1.43 21.0 1.85 1.53 18.6

55Mn 0.100 2.27 1.64 32.2 34.4 26.7 25.1

57Fe 2.0 66.5 50.8 26.8 102 75.4 30.1

59Co 0.030 0.141 0.099 35.3 0.185 0.127 37.1

60Ni 0.010 0.326 0.468 35.8 0.790 0.596 27.9

63Cu 0.010 4.39 3.42 25.1 9.16 6.66 31.6

66Zn 0.07 131 93.9 32.7 126 84.2 40.0

75As 0.200 <0.200 <0.200 - 0.354 0.264 28.8

77Se 1.00 22.7 18.5 20.0 13.2 10.3 24.7

88Sr 0.010 1.05 0.709 38.7 1.38 1.17 15.9

95Mo 0.020 0.150 0.112 28.9 0.239 0.178 29.3

111Cd 0.100 0.813 0.494 - 0.803 0.480 -

118Sn 0.080 0.108 <0.080 - 0.233 0.197 16.8

202Hg 0.020 0.138 0.079 - 0.129 0.071 -

208Pb 0.010 0.046 0.011 - 0.053 0.046 13.6

238U 0.010 <0.010 <0.010 - <0.010 <0.010 -

Notes:

ppm = parts per million

RPD = Relative Percent Difference

% = percent

Data Quality Objectives:

Laboratory Duplicates - RPD ≤40% for all elements (as per BC MOE, British Columbia Environmental Laboratory Manual , 2015 Edition, February 2016)

Only applies to QC samples at concentrations above 20X Detection Limit

Highlighted values were manually integrated

Sample ID

QA-QC RPD

Date of Analysis: 03 Jun 2019

                          04 Jun 2019 TrichAnalytics Inc.

Project No. 2019-060
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Minnow Environmental Inc. - Fish and Frog Egg Tissue QA/QC Relative Percent Difference Results

RG_FO15B_WT-01-

R1_20190515-1600

RG_FO15B_WT-01-

R1_20190515-1600 

(Duplicate)

RPD 
RG_FO15B_WT-01-

R2_20190515-1600

RG_FO15B_WT-01-

R2_20190515-1600 

(Duplicate)

RPD 

Parameter DL (ppm) (ppm) (ppm)  (%) (ppm) (ppm)  (%)

7Li 0.020 0.212 0.200 5.5 0.273 0.242 12.2

23Na 1.0 1,240 1,132 9.1 1,447 1,238 15.5

24Mg 0.1 3,340 3,140 6.2 3,260 2,761 16.6

27Al 0.070 2.34 1.98 17.0 2.64 1.99 28.1

31P 62 18,822 16,315 14.3 18,426 15,699 16.0

39K 3.0 4,021 3,730 7.5 5,483 4,674 15.9

44Ca 31 1,097 1,075 2.0 1,047 862 19.4

51V 0.100 <0.100 <0.100 - <0.100 <0.100 -

52Cr 0.200 1.35 1.27 5.6 1.39 1.24 11.6

55Mn 0.100 3.93 4.6 15.4 4.59 3.9 15.3

57Fe 2.0 88.1 72.9 18.9 151 124 20.2

59Co 0.030 0.032 0.036 10.8 0.059 0.049 18.5

60Ni 0.010 0.017 0.012 37.5 0.031 0.020 -

63Cu 0.010 5.94 5.04 16.4 5.57 4.51 21.1

66Zn 0.07 45.3 42.4 6.5 47.0 40.3 15.3

75As 0.200 <0.200 <0.200 - <0.200 <0.200 -

77Se 1.00 3.68 3.25 12.3 3.94 3.38 15.3

88Sr 0.010 2.09 2.19 4.9 1.85 1.54 18.3

95Mo 0.020 0.099 0.096 2.4 0.115 0.099 14.9

111Cd 0.100 4.19 3.292 24.1 4.69 3.441 30.7

118Sn 0.080 0.173 0.135 24.8 0.333 0.215 -

202Hg 0.020 0.484 0.309 - 0.526 0.314 -

208Pb 0.010 <0.010 <0.010 - 0.013 0.010 26.5

238U 0.010 <0.010 <0.010 - <0.010 <0.010 -

Notes:

ppm = parts per million

RPD = Relative Percent Difference

% = percent

Data Quality Objectives:

Laboratory Duplicates - RPD ≤40% for all elements (as per BC MOE, British Columbia Environmental Laboratory Manual , 2015 Edition, February 2016)

Only applies to QC samples at concentrations above 20X Detection Limit

Highlighted values were manually integrated

Sample ID

QA-QC RPD

Date of Analysis: 03 Jun 2019

                          04 Jun 2019 TrichAnalytics Inc.
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Minnow Environmental Inc. - Fish and Frog Egg Tissue QA/QC Relative Percent Difference Results

RG_SMCIM_WT-01-

R3_20190524-1425

RG_SMCIM_WT-01-

R3_20190524-1425 

(Duplicate)

RPD 
RG_WWER_WT-01-

R1_20190515-1310

RG_WWER_WT-01-

R1_20190515-1310 

(Duplicate)

RPD 

Parameter DL (ppm) (ppm) (ppm)  (%) (ppm) (ppm)  (%)

7Li 0.020 0.679 0.577 16.2 0.082 0.054 -

23Na 1.0 1,057 987 6.9 1,046 917 13.1

24Mg 0.1 5,852 4,465 26.9 3,920 3,215 19.8

27Al 0.070 234 229 2.1 3.65 1.25 -

31P 62 18,095 14,100 24.8 20,754 16,114 25.2

39K 3.0 2,463 2,127 14.6 3,204 2,813 13.0

44Ca 31 14,118 10,927 25.5 5,414 4,280 23.4

51V 0.100 0.871 0.831 - <0.100 <0.100 -

52Cr 0.200 7.96 6.65 17.8 2.09 1.65 23.4

55Mn 0.100 55.7 38.6 36.3 5.92 5.45 8.2

57Fe 2.0 534 455 16.0 115 100 13.7

59Co 0.030 0.653 0.548 17.4 0.091 0.055 -

60Ni 0.010 9.82 8.27 17.2 0.172 0.058 -

63Cu 0.010 6.60 4.69 33.8 7.56 5.45 32.4

66Zn 0.07 483 381 23.7 710 701 1.3

75As 0.200 0.293 0.266 - <0.200 <0.200 -

77Se 1.00 3.94 3.20 20.6 3.34 2.56 26.6

88Sr 0.010 43.3 35.4 20.0 6.58 5.76 13.2

95Mo 0.020 0.244 0.221 10.3 0.220 0.180 19.9

111Cd 0.100 4.89 3.61 30.1 7.86 6.26 22.6

118Sn 0.080 1.13 0.850 28.1 0.416 0.297 33.4

202Hg 0.020 0.549 0.317 - 0.682 0.515 27.9

208Pb 0.010 0.354 0.330 7.0 0.069 0.031 -

238U 0.010 0.058 0.046 - 0.010 <0.010 -

Notes:

ppm = parts per million

RPD = Relative Percent Difference

% = percent

Data Quality Objectives:

Laboratory Duplicates - RPD ≤40% for all elements (as per BC MOE, British Columbia Environmental Laboratory Manual , 2015 Edition, February 2016)

Only applies to QC samples at concentrations above 20X Detection Limit

Highlighted values were manually integrated

Sample ID

QA-QC RPD

Date of Analysis: 03 Jun 2019

                          04 Jun 2019 TrichAnalytics Inc.
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Minnow Environmental Inc. - Fish and Frog Egg Tissue QA/QC Relative Percent Difference Results

RG_HART_CSF-01-

R2_20190509-1030

RG_HART_CSF-01-

R2_20190509-1030 

(Duplicate)

RPD 
RG_HART_CSF-01-

R3_20190509-1030

RG_HART_CSF-01-

R3_20190509-1030 

(Duplicate)

RPD 

Parameter DL (ppm) (ppm) (ppm)  (%) (ppm) (ppm)  (%)

7Li 0.020 0.322 0.183 - 0.132 0.091 36.2

23Na 1.0 930 677 31.4 404 308 27.0

24Mg 0.1 1,481 1,183 22.4 1,384 1,039 28.5

27Al 0.070 3.76 2.81 28.9 3.30 2.26 37.4

31P 62 7,544 6,253 18.7 11,259 10,050 11.3

39K 3.0 1,668 1,233 30.0 1,187 800 39.0

44Ca 31 6,124 4,146 38.5 4,124 3,154 26.7

51V 0.100 0.045 0.026 - 0.047 0.034 -

52Cr 0.200 2.22 2.01 9.9 3.79 3.00 23.2

55Mn 0.100 7.43 5.78 25.0 9.06 7.20 22.9

57Fe 2.0 69.5 60.6 13.7 149 114 26.3

59Co 0.030 0.117 0.075 - 0.169 0.122 32.6

60Ni 0.010 0.338 0.334 1.1 3.58 2.78 25.2

63Cu 0.010 4.23 2.87 38.4 5.15 4.05 24.0

66Zn 0.07 118 88.3 28.7 191 153 22.3

75As 0.200 <0.200 <0.200 - <0.200 <0.200 -

77Se 1.00 3.34 3.59 7.2 5.09 5.67 10.8

88Sr 0.010 26.9 18.9 35.2 19.5 15.3 24.1

95Mo 0.020 0.298 0.205 36.8 0.219 0.182 18.8

111Cd 0.100 1.01 0.589 - 1.29 1.00 25.2

118Sn 0.080 0.402 0.155 - 0.192 0.100 -

202Hg 0.020 0.087 0.064 29.9 0.144 0.107 29.1

208Pb 0.010 0.033 0.016 - <0.010 <0.010 -

238U 0.010 0.031 0.012 - 0.010 0.008 -

Notes:

ppm = parts per million

RPD = Relative Percent Difference

% = percent

Data Quality Objectives:

Laboratory Duplicates - RPD ≤40% for all elements (as per BC MOE, British Columbia Environmental Laboratory Manual , 2015 Edition, February 2016)

Only applies to QC samples at concentrations above 20X Detection Limit

Highlighted values were manually integrated

Sample ID

QA-QC RPD

Date of Analysis: 03 Jun 2019
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Minnow Environmental Inc. - Fish and Frog Egg Tissue QA/QC Accuracy and Precision Results

Parameter
Detection Limit 

(ppm)

Certified Value 

DORM-4 Conc. 

(ppm)

Observed Conc. 

(ppm)
Accuracy (%)

Precision RSD 

(%)

7Li 0.020 1.21 1.44 119 9.3

23Na 1.0 14,000 16,805 120 8.1

24Mg 0.1 910 1109 122 8.9

27Al 0.070 1,280 1,550 121 12.6

31P 62 8,000 8,288 104 14.8

39K 3.0 15,500 18,099 117 11.0

44Ca 31 2,360 2,714 115 9.4

51V 0.100 1.57 1.82 116 11.3

52Cr 0.200 1.87 2.17 116 8.5

55Mn 0.100 3.17 3.75 118 5.9

57Fe 2.0 343 414 121 9.3

59Co 0.030 0.250 0.326 130 11.6

60Ni 0.010 1.34 1.69 126 16.2

63Cu 0.010 15.7 19.9 127 9.7

66Zn 0.07 51.6 54.2 105 15.8

75As 0.200 6.87 6.68 97 12.6

77Se 1.00 3.45 3.07 89 16.8

88Sr 0.010 10.1 11.63 115 10.6

95Mo 0.020 0.290 0.344 119 11.3

111Cd 0.100 0.299 0.353 118 18.7

118Sn 0.080 0.061 0.079 129 15.9

202Hg 0.020 0.412 0.417 101 17.2

208Pb 0.010 0.404 0.514 127 16.7

238U 0.010 0.050 0.065 130 15.1

Notes:

ppm = parts per million

% = percent

RSD = Relative Standard Deviation

Data Quality Objectives:

Accuracy: 70 - 130% of the certified values for the method (as per BC MOE, British Columbia Environmental Laboratory Manual , 

  2015 Edition, February 2016)

Only applies to QC samples at concentrations above 20X Detection Limit

There are no BC laboratory standards for RSD (precision) of reference material, therfore a DQO ≤20% was established for all elements

QA-QC Accuracy and Precision

Date of Analysis: 03 Jun 2019

                          04 Jun 2019 TrichAnalytics Inc.

Project No. 2019-060

 Page 28 of 34















APPENDIX B 

LABORATORY REPORTS 

Fish Aging 



Sample ID Species Date Caught Plus Growth? Ageing Method Primary Ager Age Estimate CI QAQC Ager QAQC Age Estimate CI Final Age Estimate Notes
G013‐LSU‐1 LSU Aug‐2018 + Pec fin ‐ section MM 1 FG KM 2 FG 2
G013‐LSU‐2 LSU Aug‐2018 + Pec fin ‐ section MM 2 FG KM 3 FG 3
G013‐LSU‐3 LSU Aug‐2018 + Pec fin ‐ section MM 4 F KM 5 FG 5
G013‐LSU‐4 LSU Aug‐2018 + Pec fin ‐ section MM 1 F KM 2 FG 2
G013‐LSU‐5 LSU Aug‐2018 + Pec fin ‐ section MM 2 FG KM 2 FG 2
G013‐LSU‐6 LSU Aug‐2018 + Pec fin ‐ section MM 2 FG KM 2 FG 2
G013‐LSU‐7 LSU Aug‐2018 + Pec fin ‐ section MM 2 FG KM 2 FG 2
G013‐LSU‐8 LSU Aug‐2018 + Pec fin ‐ section MM 1 FG KM 2 F 1



Sample ID Species Date Caught
Plus 

Growth?
Ageing 

Structure
Ageing 

Method
Primary 

Ager
Age 

Estimate
CI

QAQC 
Ager 1

QAQC Age 
Estimate

CI
Final Age 
Estimate

NOTES

RG_AQU1_LSU‐120 Longnose Sucker 14‐May‐19 ‐ Pectoral Fin Section TB 2 FG 2
RG_AQU1_LSU‐121 Longnose Sucker 14‐May‐19 ‐ Pectoral Fin Section TB 2 FG CC 2 FG 2
RG_AQU1_LSU‐122 Longnose Sucker 14‐May‐19 ‐ Pectoral Fin Section TB 2 FG 2
RG_AQU1_LSU‐123 Longnose Sucker 14‐May‐19 ‐ Pectoral Fin Section TB 2 FG CC 2 FG 2
RG_AQU1_LSU‐124 Longnose Sucker 15‐May‐19 ‐ Pectoral Fin Section TB 3 FG 3
RG_AQU1_LSU‐125 Longnose Sucker 15‐May‐19 ‐ Pectoral Fin Section TB 4 F CC 4 F 4
RG_AQU1_LSU‐126 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 2 FG 2
RG_AQU1_LSU‐127 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 FG 3
RG_DOMRS_LSU‐14 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 2 FP 2
RG_DOMRS_LSU‐15 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 F 3
RG_DOMRS_LSU‐16 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_DOMRS_LSU‐17 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 F 3
RG_DOMRS_LSU‐18 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 2 FG 2
RG_DOMRS_LSU‐19 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 FG 3
RG_DOMRS_LSU‐20 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 3 FG 3
RG_DOMRS_LSU‐21 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 4 FG CC 4 FG 4
RG_DOMRS_LSU‐22 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 3 FG 3
RG_DOMRS_LSU‐23 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 FG 3

RG_EROL_LSU‐21 Longnose Sucker 14‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_EROL_LSU‐44 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 4 FG CC 4 FG 4
RG_EROL_LSU‐45 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_EROL_LSU‐46 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 FG 3
RG_EROL_LSU‐47 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 1 F 1
RG_EROL_LSU‐48 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 2 F CC 2 F 2
RG_EROL_LSU‐49 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 2 FG 2
RG_EROL_LSU‐50 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 2 F CC 2 F 2

RG_ERSCMC_LSU‐100 Longnose Sucker 21‐May‐19 ‐ Pectoral Fin Section TB 3 FG 3
RG_ERSCMC_LSU‐56 Longnose Sucker 15‐May‐19 ‐ Pectoral Fin Section TB 2 F CC 2 F 2
RG_ERSCMC_LSU‐57 Longnose Sucker 15‐May‐19 ‐ Pectoral Fin Section TB 3 F 3
RG_ERSCMC_LSU‐58 Longnose Sucker 15‐May‐19 ‐ Pectoral Fin Section TB 2 FG CC 2 FG 2
RG_ERSCMC_LSU‐59 Longnose Sucker 15‐May‐19 ‐ Pectoral Fin Section TB 3 F 3
RG_ERSCMC_LSU‐60 Longnose Sucker 15‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 F 3
RG_ERSCMC_LSU‐78 Longnose Sucker 17‐May‐19 ‐ Pectoral Fin Section TB 3 F 3
RG_ERSCMC_LSU‐96 Longnose Sucker 20‐May‐19 ‐ Pectoral Fin Section TB 2 F CC 2 F 2
RG_ERSCMC_LSU‐97 Longnose Sucker 20‐May‐19 ‐ Pectoral Fin Section TB 1 FG 1

RG_ERST_LSU‐01 Longnose Sucker 08‐May‐19 ‐ Pectoral Fin Section TB 1 F CC 1 F 1
RG_ERST_LSU‐02 Longnose Sucker 21‐May‐19 ‐ Pectoral Fin Section TB 1 F 1
RG_ERST_LSU‐03 Longnose Sucker 21‐May‐19 ‐ Pectoral Fin Section TB 1 FG CC 1 FG 1

RG_ERSWF_LSU‐01 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 1 F CC 1 F 1
RG_ERUP_LSU‐101 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section CC 1 FP TB 1 FP 1
RG_ERUP_LSU‐102 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 2 F CC 2 F 2
RG_ERUP_LSU‐103 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_ERUP_LSU‐104 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 2 FG CC 2 F 2
RG_ERUP_LSU‐105 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 3 FG 3
RG_ERUP_LSU‐106 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 1 F CC 1 F 1
RG_ERUP_LSU‐107 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_ERUP_LSU‐39 Longnose Sucker 11‐May‐19 ‐ Pectoral Fin Section TB 2 F CC 2 FG 2
RG_ERUP_LSU‐40 Longnose Sucker 11‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_FLA1_LSU‐101 Longnose Sucker 23‐May‐19 ‐ Pectoral Fin Section TB 1 F CC 1 F 1
RG_FLA1_LSU‐102 Longnose Sucker 24‐May‐19 ‐ Pectoral Fin Section TB 3 FG 3
RG_FLA1_LSU‐103 Longnose Sucker 24‐May‐19 ‐ Pectoral Fin Section TB 1 FG CC 1 FG 1
RG_FLA1_LSU‐104 Longnose Sucker 24‐May‐19 ‐ Pectoral Fin Section TB 1 FG 1
RG_FLA1_LSU‐105 Longnose Sucker 24‐May‐19 ‐ Pectoral Fin Section TB 1 F CC 1 F 1
RG_FLA1_LSU‐106 Longnose Sucker 24‐May‐19 ‐ Pectoral Fin Section TB 1 F 1
RG_FLA1_LSU‐26 Longnose Sucker 15‐May‐19 ‐ Pectoral Fin Section TB 1 F CC 1 F 1
RG_FLA1_LSU‐27 Longnose Sucker 15‐May‐19 ‐ Pectoral Fin Section TB 3 F 3
RG_FLA1_LSU‐87 Longnose Sucker 21‐May‐19 ‐ Pectoral Fin Section TB 2 F CC 2 F 2
RG_GO13_LSU‐01 Longnose Sucker 09‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_GO13_LSU‐02 Longnose Sucker 09‐May‐19 ‐ Pectoral Fin Section TB 3 FG CC 3 FG 3
RG_GO13_LSU‐03 Longnose Sucker 09‐May‐19 ‐ Pectoral Fin Section TB 3 F 3
RG_GO13_LSU‐04 Longnose Sucker 10‐May‐19 ‐ Pectoral Fin Section TB 1 F CC 1 F 1
RG_GO13_LSU‐05 Longnose Sucker 10‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_GO13_LSU‐06 Longnose Sucker 10‐May‐19 ‐ Pectoral Fin Section TB 2 FG CC 2 FG 2
RG_GO13_LSU‐07 Longnose Sucker 10‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_GO13_LSU‐08 Longnose Sucker 10‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 F 3
RG_GO13_LSU‐09 Longnose Sucker 10‐May‐19 ‐ Pectoral Fin Section TB 3 FG 3

RG_MCIMCC_LSU‐10 Longnose Sucker 14‐May‐19 ‐ Pectoral Fin Section TB 2 F CC 2 F 2
RG_MIWW_LSU‐12 Longnose Sucker 09‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_MIWW_LSU‐26 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 2 FG CC 2 FG 2
RG_MIWW_LSU‐30 Longnose Sucker 18‐May‐19 ‐ Pectoral Fin Section TB 2 FG 2
RG_MIWW_LSU‐31 Longnose Sucker 18‐May‐19 ‐ Pectoral Fin Section TB 2 FG CC 2 FG 2
RG_OTTO_LSU‐120 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 3 F 3
RG_OTTO_LSU‐121 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 2 F CC 2 FG 2
RG_OTTO_LSU‐122 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 3 F 3
RG_OTTO_LSU‐123 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 1 F CC 1 FG 1
RG_OTTO_LSU‐124 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_OTTO_LSU‐125 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 F 3
RG_OTTO_LSU‐126 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 1 F 1
RG_OTTO_LSU‐127 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 3 F CC 3 F 3
RG_OTTO_LSU‐128 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
RG_STPD_LSU‐01 Longnose Sucker 08‐May‐19 ‐ Otolith Aged Whole CC 3 FG TB 3 F 3
RG_STPD_LSU‐02 Longnose Sucker 08‐May‐19 ‐ Pectoral Fin Section TB 2 FG 2
RG_STPD_LSU‐03 Longnose Sucker 09‐May‐19 ‐ Pectoral Fin Section TB 1 FG CC 1 F 1
RG_STPD_LSU‐04 Longnose Sucker 09‐May‐19 ‐ Pectoral Fin Section TB 4 F 4
RG_STPD_LSU‐05 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 3 FG CC 2 F 3
RG_STPD_LSU‐06 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 2 FG 2
RG_STPD_LSU‐07 Longnose Sucker 13‐May‐19 ‐ Pectoral Fin Section TB 5 F CC 5 F 5
RG_STPD_LSU‐08 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 3 F 3
RG_STPD_LSU‐09 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 2 FG CC 2 FG 2
RG_STPD_LSU‐10 Longnose Sucker 16‐May‐19 ‐ Pectoral Fin Section TB 2 F 2
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11

WATER

WS WS WS WS WS
03-MAY-18 03-MAY-18 03-MAY-18 03-MAY-18 03-MAY-18

RG_ERST_WS_20
180503-1725

RG_MU4-
01_WS_20180503-

0915

RG_ELWDGC_WS
_20180503-1430

RG_ERST_WS_20
180503-1725_FB-

HG

RG_MU4-
01_WS_20180503-

0915_FB-HG

L2090096-1 L2090096-2 L2090096-3 L2090096-4 L2090096-5

17:25 09:15 14:30 17:25 09:15

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH units)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

570 508 589

344 285 322

8.08 8.33 8.14

271 263 268

3.2 2.8 8.4

390 341 362

0.65 0.33 0.66

1.7 <1.0 <1.0

260 181 278

<1.0 6.2 <1.0

<1.0 <1.0 <1.0

260 187 278

0.0051 0.0114 0.0161

<0.050 <0.050 <0.050

10.3 3.02 4.97

0.200 0.188 0.207

0.236 3.07 0.552

0.0018 0.0189 0.0053

0.135 0.329 0.170

0.0014 <0.0010 <0.0010

0.0082 <0.0020 0.0076

55.9 91.1 69.0

6.67 5.95 7.19

7.09 5.84 6.73

3.1 -0.9 -3.3

1.79 0.95 1.27

1.93 1.43 3.15

0.0154 0.0041 0.0148

0.00018 <0.00010 <0.00010

0.00029 <0.00010 0.00025

0.163 0.0978 0.0938

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.010 <0.010 0.018

0.0378 0.0057 0.0130

88.5 65.8 79.2

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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WATER

WS
03-MAY-18

RG_ELWDGC_WS
_20180503-
1430_FB-HG

L2090096-6

14:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH units)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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11

WATER

WS WS WS WS WS
03-MAY-18 03-MAY-18 03-MAY-18 03-MAY-18 03-MAY-18

RG_ERST_WS_20
180503-1725

RG_MU4-
01_WS_20180503-

0915

RG_ELWDGC_WS
_20180503-1430

RG_ERST_WS_20
180503-1725_FB-

HG

RG_MU4-
01_WS_20180503-

0915_FB-HG

L2090096-1 L2090096-2 L2090096-3 L2090096-4 L2090096-5

17:25 09:15 14:30 17:25 09:15

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00022 0.00138 0.00020

0.16 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.236 0.037 0.134

<0.000050 <0.000050 <0.000050

0.0073 0.0075 0.0155

23.9 22.1 24.8

0.0421 0.00698 0.0263

<0.00050 <0.00050 0.00057 <0.00050 <0.00050

0.00159 0.00109 0.00143

0.00077 <0.00050 0.00061

1.09 0.749 1.10

3.64 15.5 6.42

4.19 1.98 3.42

<0.000010 <0.000010 <0.000010

4.25 2.83 6.45

0.198 0.251 0.352

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00173 0.00105 0.00128

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00018 <0.00010 <0.00010

0.00017 <0.00010 0.00017

0.156 0.0925 0.0913

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.018

0.0168 0.0061 0.0083

99.1 78.1 89.4

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals
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WATER

WS
03-MAY-18

RG_ELWDGC_WS
_20180503-
1430_FB-HG

L2090096-6

14:30

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00050

Total Metals

Dissolved Metals
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Sample ID 
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Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

WATER

WS WS WS WS WS
03-MAY-18 03-MAY-18 03-MAY-18 03-MAY-18 03-MAY-18

RG_ERST_WS_20
180503-1725

RG_MU4-
01_WS_20180503-

0915

RG_ELWDGC_WS
_20180503-1430

RG_ERST_WS_20
180503-1725_FB-

HG

RG_MU4-
01_WS_20180503-

0915_FB-HG

L2090096-1 L2090096-2 L2090096-3 L2090096-4 L2090096-5

17:25 09:15 14:30 17:25 09:15

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.011 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0072 0.0075 0.0162

23.6 21.9 24.1

0.00029 0.00287 0.00017

<0.0000050 <0.0000050 <0.0000050

0.00153 0.000983 0.00137

0.00059 <0.00050 <0.00050

1.08 0.745 1.04

3.85 15.2 6.15

3.57 1.65 2.97

<0.000010 <0.000010 <0.000010

4.24 2.80 5.94

0.211 0.257 0.371

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00204 0.00123 0.00138

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Sampled Date

Grouping Analyte

Sampled Time
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11

WATER

WS
03-MAY-18

RG_ELWDGC_WS
_20180503-
1430_FB-HG

L2090096-6

14:30

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

B

MES

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

21-SEP-18 10:28 (MT)

L2090096 CONTD....
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ACY-PCT-VA

ALK-CO3-CALC-WP

ALK-HCO3-CALC-WP

ALK-OH-CALC-WP

ALK-TITR-WP

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

Acidity by Automatic Titration

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. The fraction of alkalinity contributed by carbonate is calculated and reported as mg/L CaCO3.

The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. The fraction of alkalinity contributed by bicarbonate is calculated and reported as mg/L CaCO3.

The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. The fraction of alkalinity contributed by hydroxide is calculated and reported as mg/L CaCO3.

The Alkalinity of water is a measure of its acid neutralizing capacity. Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. Total alkalinity is determined by titration with a strong standard mineral acid to the successive HCO3- and H2CO3 endpoints indicated 
electrometrically.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

CALCULATION

CALCULATION

CALCULATION

APHA 2320B

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3
L2090096-1, -2, -3

Barium (Ba)-Total
Manganese (Mn)-Total
Strontium (Sr)-Total
Total Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

B
B
MES
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-SCREEN-VA

EC-WP

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity Screen (Internal Use Only)

Conductivity

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Conductivity of an aqueous solution refers to its ability to carry an electric current.  Conductance of a solution is measured between two spatially fixed 
and chemically inert electrodes.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: FINAL REV. 2
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ORP-VA

P-T-PRES-COL-VA

PH-WP

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

The pH of a sample is the determination of the activity of the hydrogen ions by potentiometric measurement using a standard hydrogen electrode and 
a reference electrode.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500H

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

WP

VA

ALS ENVIRONMENTAL - WINNIPEG, MANITOBA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP RIV 20180409

Version: FINAL REV. 2
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL REV. 2
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Quality Control Report
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Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 21-SEP-18Workorder: L2090096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-WP

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4039362

R4042011

R4040497

R4041562

R4040014

Batch

Batch

Batch

Batch

Batch

CRM

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG2767778-3

WG2767778-1

WG2771492-15

WG2771492-14

WG2771492-11

WG2768822-2

WG2768822-1

WG2770033-3

WG2770033-2

WG2770033-1

WG2770033-4

WG2767824-2

WG2767824-1

VA-ACY-CONTROL

L2090096-1

LF

L2090096-2

L2090096-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

110.6

1.1

266

102.2

<1.0

108.2

<0.000020

<0.000020

103.7

<0.000020

92.3

97.1

<0.050

09-MAY-18

09-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

10-MAY-18

10-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

09-MAY-18

09-MAY-18

2.5

N/A

20

20

85-115

85-115

80-120

80-120

70-130

85-115

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

260

<0.000020
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Quality Control Report
Page 2 ofReport Date: 21-SEP-18Workorder: L2090096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

R4039292

R4039295

R4041139

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

LCS

LCS

LCS

MB

MB

MB

LCS

LCS

MB

MS

WG2768315-12

WG2768315-4

WG2768315-8

WG2768315-11

WG2768315-3

WG2768315-7

WG2768313-12

WG2768313-4

WG2768313-8

WG2768313-11

WG2768313-3

WG2768313-7

WG2769883-1

WG2769883-5

WG2769883-4

WG2769883-3 L2090096-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

102.5

101.5

102.5

<0.50

<0.50

<0.50

99.5

109.2

101.8

<0.50

<0.50

<0.50

98.7

99.99

<0.50

99.1

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

%

%

%

mg/L

mg/L

mg/L

%

%

%

mg/L

mg/L

mg/L

%

%

mg/L

%

0.5

0.5

0.5

0.5

0.5

0.5

0.5
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Quality Control Report
Page 3 ofReport Date: 21-SEP-18Workorder: L2090096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-WP

F-IC-N-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R4040014

R4042011

R4040014

R4040081

R4039159

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

WG2767824-2

WG2767824-1

WG2771492-15

WG2771492-13

WG2771492-11

WG2767824-2

WG2767824-1

WG2769327-3

WG2769327-2

WG2769327-1

WG2769327-4

WG2768544-3

WG2768544-2

WG2768544-1

L2090096-1

L2090096-2

LF

L2090096-1

L2090096-3

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

98.3

<0.10

583

101.1

<1.0

97.7

<0.020

<0.0000050

101.0

<0.0000050

93.4

0.00060

98.2

<0.00050

09-MAY-18

09-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

09-MAY-18

09-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

2.3

N/A

N/A

10

20

20

90-110

90-110

90-110

80-120

70-130

80-120

%

mg/L

umhos/cm

%

umhos/cm

%

mg/L

mg/L

%

mg/L

%

ug/L

%

ug/L

0.1

1

0.02

0.000005

0.0005

RPD-NA

RPD-NA

570

<0.0000050

0.00057
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4040497Batch
LCS

MB

WG2768822-2

WG2768822-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

104.2

102.1

100.7

107.1

107.5

99.2

105.9

107.4

101.7

103.3

101.9

108.4

104.2

104.5

108.3

102.9

98.7

104.1

102.8

103.9

104.5

100.7

107.0

101.6

108.1

98.9

91.0

111.8

107.0

104.0

<0.0010

<0.00010

<0.00010

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4040497

R4041562

Batch

Batch

MB

DUP

WG2768822-1

WG2770033-3

LF

L2090096-2

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0033

<0.00010

<0.00010

0.0886

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

20

N/A

N/A

9.9

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

0.0041

<0.00010

<0.00010

0.0978
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Quality Control Report
Page 6 ofReport Date: 21-SEP-18Workorder: L2090096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4041562Batch
DUP

LCS

WG2770033-3

WG2770033-2

L2090096-2
Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

<0.000050

<0.010

<0.0000050

64.2

0.00139

<0.00010

<0.00050

0.035

<0.000050

0.0072

21.7

0.00666

0.00106

<0.00050

0.711

0.0146

1.84

<0.000010

2.77

0.243

<0.000010

<0.00010

<0.010

0.00105

<0.00050

<0.0030

105.1

99.4

106.5

115.4

99.5

99.8

105.6

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

N/A

N/A

N/A

2.4

0.6

N/A

N/A

4.5

N/A

4.1

2.2

4.6

2.4

N/A

5.2

6.0

7.3

N/A

2.2

2.9

N/A

N/A

N/A

0.3

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000050

<0.010

0.0000057

65.8

0.00138

<0.00010

<0.00050

0.037

<0.000050

0.0075

22.1

0.00698

0.00109

<0.00050

0.749

0.0155

1.98

<0.000010

2.83

0.251

<0.000010

<0.00010

<0.010

0.00105

<0.00050

<0.0030
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Quality Control Report
Page 7 ofReport Date: 21-SEP-18Workorder: L2090096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4041562Batch
LCS

MB

WG2770033-2

WG2770033-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

102.3

108.3

109.4

107.4

106.3

102.6

105.2

108.8

108.3

104.4

106.0

109.7

102.1

111.1

96.0

108.8

120.7

104.2

97.1

100.6

107.4

109.7

99.6

<0.0030

<0.00010

<0.00010

0.00015

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MES

B

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 8 ofReport Date: 21-SEP-18Workorder: L2090096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4041562Batch
MB

MS

WG2770033-1

WG2770033-4 L2090096-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

0.00013

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

94.7

96.7

97.8

N/A

89.8

94.3

98.0

N/A

98.0

97.9

92.5

100.2

88.3

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

B

MS-B

MS-B

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 9 ofReport Date: 21-SEP-18Workorder: L2090096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4041562

R4041159

Batch

Batch

MS

DUP

LCS

LCS

MB

MB

MS

WG2770033-4

WG2770589-7

WG2770589-2

WG2770589-6

WG2770589-1

WG2770589-5

WG2770589-8

L2090096-1

L2090096-3

L2090096-3

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

92.1

N/A

N/A

100.5

93.3

99.0

100.5

101.9

93.9

N/A

N/A

91.1

94.6

96.2

92.9

101.1

89.4

0.0165

98.5

95.4

<0.0050

<0.0050

103.3

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

2.5 20

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

85-115

75-125

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

%

mg/L

mg/L

%

MS-B

MS-B

MS-B

MS-B

0.005

0.005

0.0161
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Quality Control Report
Page 10 ofReport Date: 21-SEP-18Workorder: L2090096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-WP

PO4-DO-COL-VA

Water

Water

Water

Water

Water

Water

R4040014

R4040014

R4041486

R4039796

R4042011

R4038302

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

DUP

CRM

DUP

MB

MS

DUP

LCS

CRM

CRM

WG2767824-2

WG2767824-1

WG2767824-2

WG2767824-1

WG2771121-1

WG2771121-2

WG2768005-2

WG2768005-3

WG2768005-1

WG2768005-4

WG2771492-15

WG2771492-12

WG2767360-10

WG2767360-14

VA-ORP

L2090096-1

VA-ERA-PO4

L2090096-1

L2090096-2

L2090096-1

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

98.2

<0.0010

99.1

<0.0050

222

273

101.0

0.0085

<0.0020

105.9

8.17

7.40

88.3

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

12-MAY-18

12-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

12-MAY-18

12-MAY-18

08-MAY-18

1.5

4.0

0.09

15

20

0.2

90-110

90-110

210-230

80-120

70-130

7.3-7.5

80-120

%

mg/L

%

mg/L

mV

mV

%

mg/L

mg/L

%

pH units

pH units

%

0.001

0.005

0.002

J

J

271

0.0082

8.08

14



Quality Control Report
Page 11 ofReport Date: 21-SEP-18Workorder: L2090096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

Water

Water

Water

Water

R4038302

R4040014

R4040156

R4039652

Batch

Batch

Batch

Batch

CRM

CRM

CRM

CRM

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2767360-14

WG2767360-18

WG2767360-2

WG2767360-6

WG2767360-1

WG2767360-13

WG2767360-17

WG2767360-5

WG2767360-9

WG2767824-2

WG2767824-1

WG2768190-5

WG2768190-4

WG2767248-15

WG2767248-14

WG2767248-13

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

L2090096-2

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

100.4

97.8

88.8

96.6

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

99.2

<0.30

102.7

<3.0

0.387

105.5

<0.050

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

16 20

80-120

80-120

80-120

80-120

90-110

85-115

75-125

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

0.001

0.001

0.001

0.001

0.001

0.3

3

0.05

0.329
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

R4039652

R4039721

R4039322

Batch

Batch

Batch

MS

LCS

MB

CRM

CRM

MB

MB

WG2767248-16

WG2768681-2

WG2768681-1

WG2768668-2

WG2768668-5

WG2768668-1

WG2768668-4

L2090096-3

VA-FORM-40

VA-FORM-40

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

96.2

95.9

<1.0

99.8

99.8

<0.10

<0.10

10-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

70-130

85-115

85-115

85-115

%

%

mg/L

%

%

NTU

NTU

1

0.1

0.1
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Quality Control Report
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Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MES

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / 
Multi-Parameter Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 14 ofReport Date: 21-SEP-18Workorder: L2090096

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

03-MAY-18 17:25
03-MAY-18 09:15
03-MAY-18 14:30

03-MAY-18 17:25
03-MAY-18 09:15
03-MAY-18 14:30

03-MAY-18 17:25
03-MAY-18 09:15
03-MAY-18 14:30

03-MAY-18 17:25
03-MAY-18 09:15
03-MAY-18 14:30

03-MAY-18 17:25
03-MAY-18 09:15
03-MAY-18 14:30

03-MAY-18 17:25
03-MAY-18 09:15
03-MAY-18 14:30

12-MAY-18 13:00
12-MAY-18 13:00
12-MAY-18 13:00

09-MAY-18 15:26
09-MAY-18 15:26
09-MAY-18 15:26

12-MAY-18 12:00
12-MAY-18 12:00
12-MAY-18 12:00

08-MAY-18 18:21
08-MAY-18 18:21
08-MAY-18 18:21

09-MAY-18 18:35
09-MAY-18 18:35
09-MAY-18 18:35

09-MAY-18 18:35
09-MAY-18 18:35
09-MAY-18 18:35

0.25
0.25
0.25

3
3
3

0.25
0.25
0.25

3
3
3

3
3
3

3
3
3

212
220
215

6
6
6

210
219
214

5
5
5

6
6
6

6
6
6

Oxidation reduction potential by Elect.

Turbidity by Meter

pH

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR

EHTR
EHTR
EHTR

EHTR
EHTR
EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2090096 were received on 07-MAY-18 11:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

days
days
days

hours
hours
hours

days
days
days

days
days
days

days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2090099 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

10

WATER

WS WS WS WS WS
02-MAY-18 02-MAY-18 02-MAY-18 02-MAY-18 02-MAY-18

RG_GLM-
L_WS_201800502-

0905

RG_GLM-
S_WS_20180502-

1105

RG_GRLK_WS_20
180502-1535

RG_GLM-
L_WS_201800502-

0905_FB-HG

RG_GLM-
S_WS_20180502-

1105_FB-HG

L2090099-1 L2090099-2 L2090099-3 L2090099-4 L2090099-5

09:05 11:05 15:35 09:05 11:05

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

369 396 305

214 224 169

8.55 8.51 8.45

243 233 241

5.4 8.6 2.2

246 283 194

1.31 2.34 0.69

<1.0 <1.0 <1.0

239 234 159

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

239 234 159

0.0351 0.0135 0.0058

<0.050 <0.050 <0.050

0.66 0.89 0.45

0.287 0.392 0.492

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

0.908 1.04 0.384

0.0206 0.0411 0.0017

0.0729 0.0543 0.0171

2.10 4.20 18.4

4.85 4.82 3.59

4.49 4.70 3.48

-3.8 -1.2 -1.5

2.44 16.2 6.78

13.3 18.1 7.16

0.0175 0.0065 0.0044

0.00014 0.00020 <0.00010

0.00048 0.00074 0.00048

0.132 0.130 0.0499

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0093 <0.0050 <0.0050

45.0 51.8 38.2

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

SFP
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2090099 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

10

WATER

WS
02-MAY-18

RG_GRLK_WS_20
180502-1535_FB-

HG

L2090099-6

15:35

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



21-SEP-18 10:29 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2090099 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

10

WATER

WS WS WS WS WS
02-MAY-18 02-MAY-18 02-MAY-18 02-MAY-18 02-MAY-18

RG_GLM-
L_WS_201800502-

0905

RG_GLM-
S_WS_20180502-

1105

RG_GRLK_WS_20
180502-1535

RG_GLM-
L_WS_201800502-

0905_FB-HG

RG_GLM-
S_WS_20180502-

1105_FB-HG

L2090099-1 L2090099-2 L2090099-3 L2090099-4 L2090099-5

09:05 11:05 15:35 09:05 11:05

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00021 0.00037 <0.00010

<0.10 <0.10 <0.10

0.00143 0.00120 <0.00050

0.017 0.017 0.013

<0.000050 <0.000050 <0.000050

0.0039 0.0050 0.0022

18.8 18.9 13.6

0.00690 0.0111 0.00124

0.00125 0.00183 0.00150 <0.00050 <0.00050

0.00102 0.00141 0.00164

0.00117 0.00092 <0.00050

2.93 2.56 1.26

0.183 0.409 0.183

8.69 12.0 3.77

<0.000010 <0.000010 <0.000010

3.02 4.06 1.60

0.156 0.159 0.110

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000824 0.00106 0.00104

0.00114 0.00074 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00015 0.00019 <0.00010

0.00051 0.00066 0.00047

0.137 0.141 0.0510

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0067 <0.0050 <0.0050

53.2 57.6 45.2

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

0.00112 0.00089 <0.00050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2090099 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

10

WATER

WS
02-MAY-18

RG_GRLK_WS_20
180502-1535_FB-

HG

L2090099-6

15:35

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00050

Total Metals

Dissolved Metals



21-SEP-18 10:29 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2090099 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

10

WATER

WS WS WS WS WS
02-MAY-18 02-MAY-18 02-MAY-18 02-MAY-18 02-MAY-18

RG_GLM-
L_WS_201800502-

0905

RG_GLM-
S_WS_20180502-

1105

RG_GRLK_WS_20
180502-1535

RG_GLM-
L_WS_201800502-

0905_FB-HG

RG_GLM-
S_WS_20180502-

1105_FB-HG

L2090099-1 L2090099-2 L2090099-3 L2090099-4 L2090099-5

09:05 11:05 15:35 09:05 11:05

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010 <0.010 0.012

<0.000050 <0.000050 <0.000050

0.0050 0.0056 0.0024

19.7 19.5 13.6

0.00046 0.00077 0.00045

<0.0000050 <0.0000050 <0.0000050

0.00105 0.00137 0.00172

0.00108 0.00081 <0.00050

3.03 2.42 1.34

0.225 0.389 0.169

8.81 11.8 3.84

<0.000010 <0.000010 <0.000010

3.05 3.58 1.54

0.187 0.163 0.104

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000944 0.00107 0.00112

0.00088 0.00065 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

10

WATER

WS
02-MAY-18

RG_GRLK_WS_20
180502-1535_FB-

HG

L2090099-6

15:35

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

MS-B

SFP

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample was Filtered and Preserved  at the laboratory

Qualifiers for Individual Parameters Listed:

Description Qualifier      

21-SEP-18 10:29 (MT)

L2090099 CONTD....
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ACY-PCT-VA

ALK-CO3-CALC-WP

ALK-HCO3-CALC-WP

ALK-OH-CALC-WP

ALK-TITR-WP

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

Acidity by Automatic Titration

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity, Total (as CaCO3)

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. The fraction of alkalinity contributed by carbonate is calculated and reported as mg/L CaCO3.

The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. The fraction of alkalinity contributed by bicarbonate is calculated and reported as mg/L CaCO3.

The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. The fraction of alkalinity contributed by hydroxide is calculated and reported as mg/L CaCO3.

The Alkalinity of water is a measure of its acid neutralizing capacity. Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. Total alkalinity is determined by titration with a strong standard mineral acid to the successive HCO3- and H2CO3 endpoints indicated 
electrometrically.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

CALCULATION

CALCULATION

CALCULATION

APHA 2320B

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2090099-2, -3
L2090099-1, -2
L2090099-1, -2, -3
L2090099-1, -2, -3
L2090099-1, -2, -3
L2090099-1, -2, -3

Dissolved Organic Carbon
Total Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10
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EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

Version: FINAL REV. 2
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Reference Information 21-SEP-18 10:29 (MT)

L2090099 CONTD....

10PAGE of

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

WP

VA

ALS ENVIRONMENTAL - WINNIPEG, MANITOBA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP RIV 20180409

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-WP

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4039362

R4042011

R4040497

R4043694

R4040014

Batch

Batch

Batch

Batch

Batch

CRM

MB

LCS

LCS

MB

MB

LCS

MB

MS

LCS

MB

LCS

MB

WG2767778-3

WG2767778-1

WG2771492-14

WG2771492-19

WG2771492-11

WG2771492-16

WG2768822-2

WG2768822-1

WG2768822-4

WG2770849-2

WG2770849-1

WG2767824-2

WG2767824-1

VA-ACY-CONTROL

LF

L2090099-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

110.6

1.1

102.2

103.5

<1.0

<1.0

108.2

<0.000020

106.2

97.9

<0.000020

97.1

<0.050

09-MAY-18

09-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

14-MAY-18

14-MAY-18

09-MAY-18

09-MAY-18

85-115

85-115

85-115

80-120

70-130

80-120

85-115

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

Water

Water

R4039292

R4041140

R4039295

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

LCS

MB

MS

DUP

LCS

LCS

LCS

MB

MB

MB

MS

WG2768315-12

WG2768315-4

WG2768315-8

WG2768315-11

WG2768315-3

WG2768315-7

WG2769884-4

WG2769884-3

WG2769884-2

WG2768313-5

WG2768313-12

WG2768313-4

WG2768313-8

WG2768313-11

WG2768313-3

WG2768313-7

WG2768313-6

L2090099-2

L2090099-1

L2090099-2

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

102.5

101.5

102.5

<0.50

<0.50

<0.50

104.0

<0.50

N/A

13.0

99.5

109.2

101.8

<0.50

<0.50

<0.50

N/A

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

2.5 20

80-120

80-120

80-120

80-120

-

80-120

80-120

80-120

-

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

%

%

mg/L

mg/L

mg/L

%

MS-B

MS-B

0.5

0.5

0.5

0.5

0.5

0.5

0.5

13.3
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Quality Control Report
Page 3 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

R4041139

R4040014

R4039362

R4040014

R4040081

R4040230

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

LCS

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

WG2769883-1

WG2769883-5

WG2769883-4

WG2767824-2

WG2767824-1

WG2767778-4

WG2767778-1

WG2767824-2

WG2767824-1

WG2769327-2

WG2769327-1

WG2769631-2

WG2769631-1

VA-EC-PCT-CONTROL

LF

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

98.7

99.99

<0.50

98.3

<0.10

97.3

<2.0

97.7

<0.020

101.0

<0.0000050

95.1

<0.00050

11-MAY-18

11-MAY-18

11-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

80-120

80-120

90-110

90-110

90-110

80-120

80-120

%

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.1

2

0.02

0.000005

0.0005
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Quality Control Report
Page 4 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4040233

R4040497

Batch

Batch

LCS

MB

LCS

WG2769622-2

WG2769622-1

WG2768822-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

99.8

<0.00050

104.2

102.1

100.7

107.1

107.5

99.2

105.9

107.4

101.7

103.3

101.9

108.4

104.2

104.5

108.3

102.9

98.7

104.1

102.8

103.9

104.5

100.7

107.0

101.6

108.1

98.9

91.0

111.8

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005
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Quality Control Report
Page 5 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4040497Batch
LCS

MB

MS

WG2768822-2

WG2768822-1

WG2768822-4

LF

L2090099-3

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

107.0

104.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.0

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

80-120

80-120

70-130

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4040497

R4043694

Batch

Batch

MS

LCS

WG2768822-4

WG2770849-2

L2090099-3
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

101.2

98.1

N/A

93.8

100.0

101.6

N/A

94.0

95.5

96.1

97.5

100.6

102.8

N/A

94.3

100.7

95.6

93.7

107.7

91.3

103.4

87.7

N/A

100.3

100.3

89.8

105.2

99.9

96.2

104.9

109.3

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

14-MAY-18

14-MAY-18

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 7 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4043694Batch
LCS

MB

WG2770849-2

WG2770849-1

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

98.8

104.7

100.2

91.2

102.0

99.8

99.7

98.1

96.2

100.1

105.0

99.0

101.3

101.3

104.2

100.3

99.9

96.8

99.1

102.4

107.3

106.5

101.9

100.8

102.0

108.2

103.2

101.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005
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Quality Control Report
Page 8 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4043694

R4041159

Batch

Batch

MB

LCS

MB

WG2770849-1

WG2770589-6

WG2770589-5

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

95.4

<0.0050

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

14-MAY-18

12-MAY-18

12-MAY-18

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 9 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Water

Water

Water

Water

Water

Water

R4040014

R4040014

R4041486

R4039796

R4039362

R4038302

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

CRM

MB

CRM

CRM

CRM

CRM

CRM

CRM

WG2767824-2

WG2767824-1

WG2767824-2

WG2767824-1

WG2771121-1

WG2768005-2

WG2768005-1

WG2767778-2

WG2767360-10

WG2767360-14

WG2767360-18

WG2767360-2

WG2767360-6

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

98.2

<0.0010

99.1

<0.0050

222

101.0

<0.0020

7.02

88.3

100.4

97.8

88.8

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

12-MAY-18

10-MAY-18

10-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

90-110

90-110

210-230

80-120

6.9-7.1

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

%

%

%

0.001

0.005

0.002
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Quality Control Report
Page 10 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

Water

R4038302

R4040014

R4040156

R4039652

R4039777

Batch

Batch

Batch

Batch

Batch

CRM

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2767360-6

WG2767360-1

WG2767360-13

WG2767360-17

WG2767360-5

WG2767360-9

WG2767824-2

WG2767824-1

WG2768190-5

WG2768190-4

WG2767248-14

WG2767248-13

WG2767815-4

WG2767815-3

VA-OPO4-CONTROL
Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

96.6

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

99.2

<0.30

102.7

<3.0

105.5

<0.050

96.7

<1.0

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

10-MAY-18

10-MAY-18

09-MAY-18

09-MAY-18

80-120

90-110

85-115

75-125

85-115

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.001

0.001

0.001

0.001

0.3

3

0.05

1
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Quality Control Report
Page 11 ofReport Date: 21-SEP-18Workorder: L2090099

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-VA Water

R4039322Batch
CRM

CRM

MB

MB

WG2768668-2

WG2768668-5

WG2768668-1

WG2768668-4

VA-FORM-40

VA-FORM-40

Turbidity

Turbidity

Turbidity

Turbidity

99.8

99.8

<0.10

<0.10

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

85-115

85-115

%

%

NTU

NTU

0.1

0.1
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Quality Control Report
Page 12 ofReport Date: 21-SEP-18Workorder: L2090099

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 21-SEP-18Workorder: L2090099

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

02-MAY-18 09:05
02-MAY-18 11:05
02-MAY-18 15:35

02-MAY-18 09:05
02-MAY-18 11:05
02-MAY-18 15:35

02-MAY-18 09:05
02-MAY-18 11:05
02-MAY-18 15:35

02-MAY-18 09:05
02-MAY-18 11:05
02-MAY-18 15:35

02-MAY-18 09:05
02-MAY-18 11:05
02-MAY-18 15:35

02-MAY-18 09:05
02-MAY-18 11:05
02-MAY-18 15:35

12-MAY-18 13:00
12-MAY-18 13:00
12-MAY-18 13:00

09-MAY-18 15:26
09-MAY-18 15:26
09-MAY-18 15:26

09-MAY-18 13:11
09-MAY-18 13:11
09-MAY-18 13:11

08-MAY-18 19:32
08-MAY-18 19:32
08-MAY-18 19:32

09-MAY-18 18:35
09-MAY-18 18:35
09-MAY-18 18:35

09-MAY-18 18:35
09-MAY-18 18:35
09-MAY-18 18:35

0.25
0.25
0.25

3
3
3

0.25
0.25
0.25

3
3
3

3
3
3

3
3
3

244
242
237

7
7
7

172
170
166

6
6
6

7
7
7

7
7
7

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR

EHTR
EHTR
EHTR

EHTR
EHTR
EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2090099 were received on 07-MAY-18 11:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

days
days
days

hours
hours
hours

days
days
days

days
days
days

days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

09-MAY-18

Lab Work Order #: L2091768

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Lee Wilm
FINAL   
11-MAY-18 17:49 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager
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REGIONAL EFFECTS PROGRAMJob Reference: 
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11-MAY-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2091768 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

16

WATER

WS WS WS WS WS
05-MAY-18 05-MAY-18 05-MAY-18 06-MAY-18 06-MAY-18

RG_FO15_WS_20
180505-1415

RG_CUPO_WS_20
180505-0956

RG_DUP-
1_WS_20180505-

1420

RG_ERWCO_WS_
20180506-1400

RG_EROU_WS_20
180506-1630

L2091768-1 L2091768-2 L2091768-3 L2091768-4 L2091768-5

14:15 09:56 14:20 14:00 16:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

380 342 604 512 601

211 189 343 293 335

8.38 8.43 8.38 8.35 8.43

269 256 259 266 294

6.4 15.6 19.8 4.5 6.1

234 204 363 314 397

2.78 6.78 2.37 1.97 2.14

<1.0 <1.0 <1.0 <1.0 <1.0

180 168 307 212 306

6.0 8.6 11.0 5.8 13.0

<1.0 <1.0 <1.0 <1.0 <1.0

186 176 318 218 319

0.0218 <0.0050 0.0102 0.0862 0.0211

<0.050 <0.050 <0.050 <0.050 <0.050

0.45 2.36 2.78 2.44 2.81

0.153 0.115 0.225 0.218 0.224

<0.0050 <0.0050 <0.0050 1.14 <0.0050

<0.0010 <0.0010 <0.0010 0.0137 <0.0010

0.417 0.269 0.324 0.408 0.304

<0.0010 0.0013 0.0021 <0.0010 0.0033

0.0230 0.0423 0.0246 0.0123 0.0199

22.6 10.2 34.5 62.6 34.7

4.21 3.80 7.16 5.83 7.19

4.32 3.89 7.10 6.00 6.94

1.3 1.2 -0.4 1.5 -1.8

4.89 2.84 5.20 1.37 4.53

5.56 4.15 6.09 1.85 5.48

0.0697 0.320 0.0194 0.0099 0.0078

0.00012 0.00013 0.00013 0.00011 0.00011

0.00035 0.00043 0.00117 0.00038 0.00090

0.0951 0.0867 0.115 0.0910 0.102

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.021 <0.010 0.020

<0.0050 0.0263 <0.0050 <0.0050 <0.0050

55.0 49.2 96.6 75.4 91.3

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



11-MAY-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2091768 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

16

WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_ERMO_WS_2
0180506-1328 

RG_REFFX_WS_2
0180506-1335 

RG_REFF_WS_20
180506-1330

RG_FO15_WS_20
180505-1415_FB-

HG

RG_CUPO_WS_20
180505-0956_FB-

HG

L2091768-6 L2091768-7 L2091768-8 L2091768-9 L2091768-10

13:35 13:30 14:15 09:56

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

327 292 292

175 156 163

8.37 8.28 8.31

294 266 261

8.0 2.7 4.2

201 179 192

2.00 0.49 1.15

<1.0 <1.0 <1.0

165 159 154

6.0 <1.0 3.0

<1.0 <1.0 <1.0

171 159 157

<0.0050 0.0520 0.0540

<0.050 <0.050 <0.050

4.29 0.32 0.23

0.086 0.133 0.131

0.0925 0.0260 0.0243

<0.0010 <0.0010 <0.0010

0.089 0.316 0.321

<0.0010 <0.0010 <0.0010

0.0101 0.0081 0.0093

5.92 6.65 6.56

3.67 3.33 3.29

3.67 3.21 3.34

0.1 -2.0 0.9

1.09 5.70 5.81

1.36 6.10 6.72

0.0382 0.0097 0.0083

<0.00010 <0.00010 <0.00010

0.00019 0.00016 0.00018

0.0466 0.0966 0.0923

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0213 <0.0050 <0.0050

49.2 42.4 41.6

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



11-MAY-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2091768 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

16

WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_DUP-
1_WS_20180505-

1420_FB-HG

RG_ERWCO_WS_
20180506-

1400_FB-HG

RG_EROU_WS_20
180506-1630_FB-

HG

RG_ERMO_WS_2
0180506-1328_FB-

HG

RG_REFFX_WS_2
0180506-1335_FB-

HG

L2091768-11 L2091768-12 L2091768-13 L2091768-14 L2091768-15

14:20 14:00 16:30 12:00 13:35

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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Description
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Grouping Analyte
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

16

WATER

WS
06-MAY-18

RG_REFF_WS_20
180506-1330_FB-

HG

L2091768-16

13:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



11-MAY-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2091768 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

16

WATER

WS WS WS WS WS
05-MAY-18 05-MAY-18 05-MAY-18 06-MAY-18 06-MAY-18

RG_FO15_WS_20
180505-1415

RG_CUPO_WS_20
180505-0956

RG_DUP-
1_WS_20180505-

1420

RG_ERWCO_WS_
20180506-1400

RG_EROU_WS_20
180506-1630

L2091768-1 L2091768-2 L2091768-3 L2091768-4 L2091768-5

14:15 09:56 14:20 14:00 16:30

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00010 0.00078 <0.00010 <0.00010 <0.00010

<0.10 0.21 0.45 0.19 0.25

<0.00050 0.00070 <0.00050 <0.00050 <0.00050

0.356 0.327 0.703 0.408 0.394

0.000070 0.000311 <0.000050 <0.000050 <0.000050

0.0029 0.0015 0.0113 0.0053 0.0117

16.2 14.3 22.4 19.7 21.8

0.0685 0.0868 0.325 0.0624 0.113

0.00109 0.00117 0.00188 <0.00050 0.00152

0.000806 0.00216 0.00444 0.000994 0.00437

<0.00050 0.00062 0.00104 0.00082 0.00085

1.02 0.592 1.60 0.698 1.39

0.274 0.484 0.229 6.25 0.200

3.11 2.86 5.95 2.00 5.81

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

1.46 2.21 4.08 2.22 4.05

0.0891 0.0947 0.273 0.237 0.269

<0.000010 0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000436 0.000573 0.00250 0.000872 0.00231

<0.00050 0.00136 <0.00050 <0.00050 <0.00050

<0.0030 0.0052 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 0.0109 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00030 0.00027 0.00094 0.00033 0.00075

0.101 0.0815 0.116 0.0930 0.102

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.023 <0.010 0.022

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

54.8 50.1 97.3 81.1 94.3

<0.00010 0.00031 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 0.15 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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16

WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_ERMO_WS_2
0180506-1328 

RG_REFFX_WS_2
0180506-1335 

RG_REFF_WS_20
180506-1330

RG_FO15_WS_20
180505-1415_FB-

HG

RG_CUPO_WS_20
180505-0956_FB-

HG

L2091768-6 L2091768-7 L2091768-8 L2091768-9 L2091768-10

13:35 13:30 14:15 09:56

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00050 0.00012 0.00015

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.080 0.012 0.014

0.000069 <0.000050 <0.000050

0.0012 0.0013 0.0013

11.0 11.6 11.2

0.00926 0.00391 0.00403

0.00054 0.00083 0.00089 <0.00050 <0.00050

0.000603 0.000890 0.000824

<0.00050 <0.00050 <0.00050

0.428 0.453 0.512

0.607 0.434 0.344

2.02 3.88 3.72

<0.000010 <0.000010 <0.000010

3.25 1.27 1.36

0.0627 0.0871 0.0851

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000335 0.000405 0.000379

<0.00050 <0.00050 <0.00050

<0.0030 0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 0.0036 0.0034

<0.00010 <0.00010 <0.00010

0.00014 0.00016 0.00018

0.0466 0.0972 0.0988

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0134 <0.0050 0.0061

50.9 42.4 44.6

0.00040 0.00014 0.00017

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals



11-MAY-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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16

WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_DUP-
1_WS_20180505-

1420_FB-HG

RG_ERWCO_WS_
20180506-

1400_FB-HG

RG_EROU_WS_20
180506-1630_FB-

HG

RG_ERMO_WS_2
0180506-1328_FB-

HG

RG_REFFX_WS_2
0180506-1335_FB-

HG

L2091768-11 L2091768-12 L2091768-13 L2091768-14 L2091768-15

14:20 14:00 16:30 12:00 13:35

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals



11-MAY-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

16

WATER

WS
06-MAY-18

RG_REFF_WS_20
180506-1330_FB-

HG

L2091768-16

13:30

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00050

Total Metals

Dissolved Metals



11-MAY-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

16

WATER

WS WS WS WS WS
05-MAY-18 05-MAY-18 05-MAY-18 06-MAY-18 06-MAY-18

RG_FO15_WS_20
180505-1415

RG_CUPO_WS_20
180505-0956

RG_DUP-
1_WS_20180505-

1420

RG_ERWCO_WS_
20180506-1400

RG_EROU_WS_20
180506-1630

L2091768-1 L2091768-2 L2091768-3 L2091768-4 L2091768-5

14:15 09:56 14:20 14:00 16:30

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.072 <0.010 0.096 0.059 0.071

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0030 0.0012 0.0119 0.0060 0.0128

18.0 15.4 24.3 22.0 24.2

0.0134 0.0186 0.00727 0.0502 0.00262

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000786 0.00219 0.00438 0.00102 0.00444

<0.00050 <0.00050 0.00098 0.00087 0.00084

1.10 0.584 1.73 0.789 1.57

0.260 0.521 0.277 7.75 0.242

2.86 2.43 5.94 2.03 5.80

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

1.72 2.48 4.48 2.57 4.56

0.0913 0.0935 0.273 0.237 0.268

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000449 0.000586 0.00253 0.000928 0.00227

<0.00050 0.00061 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

16

WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_ERMO_WS_2
0180506-1328 

RG_REFFX_WS_2
0180506-1335 

RG_REFF_WS_20
180506-1330

RG_FO15_WS_20
180505-1415_FB-

HG

RG_CUPO_WS_20
180505-0956_FB-

HG

L2091768-6 L2091768-7 L2091768-8 L2091768-9 L2091768-10

13:35 13:30 14:15 09:56

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.011 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0013 0.0013 0.0014

11.7 12.3 12.6

0.00654 0.00331 0.00273

<0.0000050 <0.0000050 <0.0000050

0.000635 0.000875 0.000858

<0.00050 <0.00050 <0.00050

0.461 0.504 0.540

0.724 0.482 0.434

2.00 3.82 3.90

<0.000010 <0.000010 <0.000010

3.63 1.42 1.46

0.0606 0.0896 0.0883

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000348 0.000436 0.000406

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



11-MAY-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

16

WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_DUP-
1_WS_20180505-

1420_FB-HG

RG_ERWCO_WS_
20180506-

1400_FB-HG

RG_EROU_WS_20
180506-1630_FB-

HG

RG_ERMO_WS_2
0180506-1328_FB-

HG

RG_REFFX_WS_2
0180506-1335_FB-

HG

L2091768-11 L2091768-12 L2091768-13 L2091768-14 L2091768-15

14:20 14:00 16:30 12:00 13:35

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



11-MAY-18 17:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2091768 CONTD....

13PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS
06-MAY-18

RG_REFF_WS_20
180506-1330_FB-

HG

L2091768-16

13:30

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

11-MAY-18 17:49 (MT)

L2091768 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2091768-1, -2, -3, -4, -5, -6, -7, -8
L2091768-1, -2, -3, -4, -5, -6, -7, -8
L2091768-1, -2, -3, -4, -5, -6, -7, -8
L2091768-1, -2, -3, -4, -5, -6, -7, -8
L2091768-1, -2, -3, -4, -5, -6, -7, -8
L2091768-1, -2, -3, -4, -5, -6, -7, -8
L2091768-1, -2, -3, -4, -5, -6, -7, -8
L2091768-1, -2, -3, -4, -5, -6, -7, -8
L2091768-1, -2, -3, -4, -5, -6, -7, -8

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

16
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15PAGE of

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

APHA 4500-H pH Value

APHA 4500-P Phosphorus

Version: FINAL   
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SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP RIV 20180409

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

Water

Water

Water

Water

Water

R4040869

R4040682

R4039421

R4039650

Batch

Batch

Batch

Batch

CRM

CRM

DUP

MB

MB

CRM

MB

LCS

MB

MS

DUP

LCS

MB

MS

WG2768549-3

WG2768804-3

WG2768804-5

WG2768549-1

WG2768804-1

WG2768752-3

WG2768752-1

WG2768772-2

WG2768772-1

WG2768772-4

WG2768776-3

WG2768776-2

WG2768776-1

WG2768776-4

VA-ACY-CONTROL

VA-ACY-CONTROL

L2091768-3

VA-ALK-TITR-CONTROL

LF

L2091768-8

L2091768-2

L2091768-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

112.2

111.4

<1.0

1.3

1.1

97.1

<1.0

102.6

<0.000020

100.8

<0.000020

90.7

<0.000020

93.8

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

N/A

N/A

20

20

85-115

85-115

85-115

80-120

70-130

80-120

70-130

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

2

1

0.00002

0.00002

RPD-NA

RPD-NA

<1.0

<0.000020
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Quality Control Report
Page 2 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

Water

R4039915

R4040287

R4040285

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

LCS

MB

MB

MS

WG2768807-2

WG2768807-1

WG2768807-4

WG2768866-1

WG2768866-4

WG2768866-8

WG2768866-3

WG2768866-7

WG2768866-2

WG2768865-2

WG2768865-1

WG2768865-5

WG2768865-9

WG2768865-4

WG2768865-8

WG2768865-3

L2091768-2

L2091768-1

L2091768-2

L2091768-1

L2091768-2

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

103.7

<0.050

109.6

4.95

101.3

100.7

<0.50

<0.50

100.5

6.24

97.2

96.9

98.2

<0.50

<0.50

105.7

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

1.3

12

20

20

85-115

75-125

80-120

80-120

70-130

80-120

80-120

80-120

70-130

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

%

mg/L

mg/L

%

0.05

0.5

0.5

0.5

0.5

4.89

5.56
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Quality Control Report
Page 3 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

R4039915

R4040682

R4039915

R4040081

R4040230

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

CRM

MB

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

WG2768807-2

WG2768807-1

WG2768807-4

WG2768752-4

WG2768752-1

WG2768807-2

WG2768807-1

WG2768807-4

WG2768991-3

WG2768991-2

WG2768991-1

WG2768991-4

WG2769631-2

WG2769631-1

L2091768-2

VA-EC-PCT-CONTROL

L2091768-2

L2091768-2

LF

L2091768-1

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

98.0

<0.10

100.8

101.2

<2.0

97.4

<0.020

100.5

<0.0000050

98.4

<0.0000050

79.8

95.1

<0.00050

10-MAY-18

10-MAY-18

10-MAY-18

11-MAY-18

11-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

N/A 20

90-110

75-125

90-110

90-110

75-125

80-120

70-130

80-120

%

mg/L

%

%

uS/cm

%

mg/L

%

mg/L

%

mg/L

%

%

ug/L

0.1

2

0.02

0.000005

0.0005

RPD-NA<0.0000050
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Quality Control Report
Page 4 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4040233

R4039421

Batch

Batch

DUP

LCS

MB

MS

LCS

WG2769622-8

WG2769622-2

WG2769622-1

WG2769622-7

WG2768772-2

L2091768-8

L2091768-1

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

0.00084

99.8

<0.00050

110.0

108.0

105.4

104.5

104.8

97.4

94.3

108.0

102.5

98.8

103.8

106.1

101.1

98.6

101.7

105.2

106.4

110.0

107.4

106.8

99.6

106.7

108.8

112.7

113.3

101.1

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

N/A 20

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

RPD-NA0.00089

15



Quality Control Report
Page 5 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4039421Batch
LCS

MB

WG2768772-2

WG2768772-1 LF

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

105.7

111.3

98.3

107.2

102.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

15



Quality Control Report
Page 6 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4039421Batch
MB

MS

WG2768772-1

WG2768772-4

LF

L2091768-8

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.00050

<0.0010

103.0

98.0

108.8

N/A

86.4

99.5

106.8

N/A

98.1

98.5

97.2

97.9

97.0

95.7

N/A

98.3

100.1

97.9

99.6

116.9

91.5

99.2

100.4

N/A

96.4

96.7

103.2

99.6

100.1

99.4

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

0.0005

0.001

15



Quality Control Report
Page 7 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4039650Batch
DUP

LCS

WG2768776-3

WG2768776-2

L2091768-2
Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

0.385

0.00012

0.00040

0.0880

<0.000050

<0.010

0.0000282

49.0

0.00089

0.00023

0.00072

0.367

0.000318

0.0015

14.6

0.0882

0.00222

0.00074

0.614

0.000509

3.32

<0.000010

2.26

0.0960

0.000010

<0.00010

<0.010

0.000585

0.00153

0.0056

95.2

106.2

96.5

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

19

13

7.6

1.4

N/A

N/A

7.1

0.4

14

9.1

2.4

12

2.2

2.5

1.9

1.6

3.0

18

3.6

5.2

15

N/A

1.9

1.4

1.4

N/A

N/A

2.0

12

6.6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.320

0.00013

0.00043

0.0867

<0.000050

<0.010

0.0000263

49.2

0.00078

0.00021

0.00070

0.327

0.000311

0.0015

14.3

0.0868

0.00216

0.00062

0.592

0.000484

2.86

<0.000010

2.21

0.0947

0.000010

<0.00010

<0.010

0.000573

0.00136

0.0052

15



Quality Control Report
Page 8 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4039650Batch
LCS

MB

WG2768776-2

WG2768776-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

97.5

98.6

80.5

102.5

93.9

94.6

95.8

96.7

93.0

98.3

91.5

94.4

99.4

100.0

96.8

97.9

99.2

95.4

98.7

96.9

99.96

99.0

100.0

92.5

97.4

96.5

91.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

15



Quality Control Report
Page 9 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4039650Batch
MB

MS

WG2768776-1

WG2768776-4 L2091768-1

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

95.3

103.5

98.3

N/A

97.5

90.1

101.4

N/A

92.4

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

15



Quality Control Report
Page 10 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4039650

R4040195

R4039915

Batch

Batch

Batch

MS

LCS

MB

LCS

MB

MS

WG2768776-4

WG2768897-6

WG2768897-5

WG2768807-2

WG2768807-1

WG2768807-4

L2091768-1

L2091768-2

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

92.3

92.6

95.3

96.8

94.3

N/A

N/A

101.0

94.3

96.1

103.7

92.4

100.8

94.7

N/A

97.3

100.6

96.8

95.3

96.8

93.4

96.3

<0.0050

96.2

<0.0010

97.8

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

90-110

75-125

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

%

MS-B

MS-B

MS-B

0.005

0.001

15



Quality Control Report
Page 11 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

Water

Water

Water

Water

Water

Water

R4039915

R4040974

R4039635

R4040682

R4039383

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

CRM

DUP

CRM

CRM

DUP

MB

MB

MS

CRM

CRM

MB

WG2768807-2

WG2768807-1

WG2768807-4

WG2769992-1

WG2769992-2

WG2768396-2

WG2768396-6

WG2768396-7

WG2768396-1

WG2768396-5

WG2768396-8

WG2768752-2

WG2768541-6

WG2768541-5

L2091768-2

VA-ORP

L2091768-1

VA-ERA-PO4

VA-ERA-PO4

L2091768-6

L2091768-7

VA-PH7-BUF

VA-OPO4-CONTROL

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

97.8

<0.0050

100.8

221

263

97.5

97.4

0.0099

<0.0020

<0.0020

102.4

7.02

89.4

<0.0010

10-MAY-18

10-MAY-18

10-MAY-18

11-MAY-18

11-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

11-MAY-18

09-MAY-18

09-MAY-18

6.3

1.9

15

20

90-110

75-125

210-230

80-120

80-120

70-130

6.9-7.1

80-120

%

mg/L

%

mV

mV

%

%

mg/L

mg/L

mg/L

%

pH

%

mg/L

0.005

0.002

0.002

0.001

J269

0.0101

15



Quality Control Report
Page 12 ofReport Date: 11-MAY-18Workorder: L2091768

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

R4039915

R4040357

R4040377

R4039974

R4039343

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

LCS

LCS

MB

MB

CRM

MB

WG2768807-2

WG2768807-1

WG2768807-4

WG2768813-2

WG2768813-1

WG2768520-10

WG2768520-9

WG2768917-2

WG2768917-4

WG2768917-1

WG2768917-3

WG2768751-2

WG2768751-1

L2091768-2

VA-FORM-40

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

98.9

<0.30

100.8

98.3

<3.0

102.8

<0.050

101.7

104.4

<1.0

<1.0

100.0

<0.10

10-MAY-18

10-MAY-18

10-MAY-18

09-MAY-18

09-MAY-18

11-MAY-18

11-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

09-MAY-18

09-MAY-18

90-110

75-125

85-115

75-125

85-115

85-115

85-115

%

mg/L

%

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

NTU

0.3

3

0.05

1

1

0.1

15



Quality Control Report
Page 13 ofReport Date: 11-MAY-18Workorder: L2091768

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

15



Quality Control Report
Page 14 ofReport Date: 11-MAY-18Workorder: L2091768

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
5
6
7
8

1
2
3

1
2
3
4
5
6
7
8

1
2
3

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

05-MAY-18 14:15
05-MAY-18 09:56
05-MAY-18 14:20
06-MAY-18 14:00
06-MAY-18 16:30

06-MAY-18
06-MAY-18 13:35
06-MAY-18 13:30

05-MAY-18 14:15
05-MAY-18 09:56
05-MAY-18 14:20

05-MAY-18 14:15
05-MAY-18 09:56
05-MAY-18 14:20
06-MAY-18 14:00
06-MAY-18 16:30

06-MAY-18
06-MAY-18 13:35
06-MAY-18 13:30

05-MAY-18 14:15
05-MAY-18 09:56
05-MAY-18 14:20

05-MAY-18 14:15
05-MAY-18 09:56
05-MAY-18 14:20
06-MAY-18 14:00
06-MAY-18 16:30

06-MAY-18
06-MAY-18 13:35
06-MAY-18 13:30

05-MAY-18 14:15
05-MAY-18 09:56
05-MAY-18 14:20
06-MAY-18 14:00
06-MAY-18 16:30

06-MAY-18
06-MAY-18 13:35
06-MAY-18 13:30

11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45

09-MAY-18 18:14
09-MAY-18 18:14
09-MAY-18 18:14

11-MAY-18 14:39
11-MAY-18 14:39
11-MAY-18 14:39
11-MAY-18 16:20
11-MAY-18 16:20
11-MAY-18 16:20
11-MAY-18 16:20
11-MAY-18 16:20

09-MAY-18 18:19
09-MAY-18 18:19
09-MAY-18 18:19

10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15

10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3

3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3

143
147
142
119
116
121
119
119

4
4
4

144
149
144
122
120
124
123
123

4
4
4

5
5
5
4
4
4
4
4

5
5
5
4
4
4
4
4

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR

EHTR
EHTR
EHTR
EHTL
EHTL
EHTR
EHTL
EHTL

EHTR
EHTR
EHTR
EHTL
EHTL
EHTR
EHTL
EHTL

Qualifier   

Legend & Qualifier Definitions:

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is

Units 

hours
hours
hours
hours
hours
hours
hours
hours

days
days
days

hours
hours
hours
hours
hours
hours
hours
hours

days
days
days

days
days
days
days
days
days
days
days

days
days
days
days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

15



Quality Control Report
Page 15 ofReport Date: 11-MAY-18Workorder: L2091768

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

used for calculation purposes.  Samples for L2091768 were received on 09-MAY-18 12:25.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

09-MAY-18

Lab Work Order #:  L2091774

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Lee Wilm
FINAL REV. 2
21-SEP-18 10:34 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-425-5289
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21-SEP-18 10:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2091774 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

13

WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_CSF-DUP-
TD_WS_20180506

-0710 

RG_ERWSF_WS_
20180506-0847

RG_MIWW_WS_2
0180506-0700

RG_EROL_WS_20
180506-0950

RG_MU4-
02_WS_20180506-

1730 

L2091774-1 L2091774-2 L2091774-3 L2091774-4 L2091774-5

07:10 08:47 07:00 09:50 17:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

479 649 488 370 447

252 329 253 193 235

8.31 8.09 8.14 8.28 8.36

275 284 283 270 271

1.3 5.9 2.2 6.8 1.7

266 391 308 235 255

0.17 0.73 0.20 2.58 0.40

<1.0 <1.0 <1.0 <1.0 <1.0

208 287 211 175 185

4.2 <1.0 <1.0 <1.0 6.4

<1.0 <1.0 <1.0 <1.0 <1.0

212 287 211 175 192

0.0072 0.0087 <0.0050 <0.0050 <0.0050

<0.050 0.051 <0.050 <0.050 <0.050

9.15 39.7 9.09 4.59 4.16

0.148 0.109 0.147 0.090 0.240

0.203 0.495 0.205 0.0641 <0.0050

<0.0010 0.0184 <0.0010 <0.0010 <0.0010

0.134 0.331 0.139 0.152 0.120

0.0023 0.0028 0.0023 <0.0010 <0.0010

0.0040 0.0196 0.0039 0.0069 0.0066

40.0 8.99 39.9 13.4 51.1

5.36 7.09 5.32 3.92 5.02

5.40 7.38 5.42 4.03 4.87

0.4 2.0 0.9 1.4 -1.6

2.06 2.21 2.05 1.54 1.49

2.11 2.79 2.22 1.90 1.84

<0.0030 0.0061 <0.0030 0.0701 0.0039

0.00011 0.00039 0.00013 <0.00020 <0.00010

0.00016 0.00084 0.00016 0.00020 0.00022

0.156 0.158 0.162 0.0861 0.0642

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.015 0.018 0.015 <0.010 <0.010

0.0331 0.0350 0.0313 0.0119 0.0088

68.5 97.5 70.1 56.6 64.3

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
DLAI



21-SEP-18 10:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2091774 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

13

WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_R1-
44_WS_20180506-

1535 

RG_CSF-DUP-
TD_WS_20180506

-0710_FB-HG 

RG_ERWSF_WS_
20180506-

0847_FB-HG

RG_MIWW_WS_2
0180506-0700_FB-

HG

RG_EROL_WS_20
180506-0950_FB-

HG

L2091774-6 L2091774-7 L2091774-8 L2091774-9 L2091774-10

15:35 07:10 08:47 07:00 09:50

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

371

202

8.38

266

2.9

237

0.58

<1.0

169

5.8

<1.0

175

<0.0050

<0.050

2.45

0.149

0.261

<0.0010

0.135

<0.0010

0.0060

23.6

4.08

4.17

1.1

0.59

0.81

0.0062

<0.00010

0.00014

0.0980

<0.020

<0.000050

<0.010

0.0056

52.3

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

SFP
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2091774 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

13

WATER

WS WS
06-MAY-18 06-MAY-18

RG_MU4-
02_WS_20180506-

1730_FB-HG

R1-
44_WS_20180506-

1535_FB-HG

L2091774-11 L2091774-12

17:30 15:35

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



21-SEP-18 10:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2091774 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

13

WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_CSF-DUP-
TD_WS_20180506

-0710 

RG_ERWSF_WS_
20180506-0847

RG_MIWW_WS_2
0180506-0700

RG_EROL_WS_20
180506-0950

RG_MU4-
02_WS_20180506-

1730 

L2091774-1 L2091774-2 L2091774-3 L2091774-4 L2091774-5

07:10 08:47 07:00 09:50 17:30

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00010 <0.00010 <0.00010 0.00023 0.00018

<0.10 0.33 <0.10 <0.10 <0.10

<0.00050 0.00054 <0.00050 <0.00050 <0.00050

0.010 0.168 0.014 0.083 0.030

<0.000050 <0.000050 <0.000050 <0.00010 <0.000050

0.0094 0.0022 0.0096 0.0027 0.0041

17.0 13.9 17.1 11.5 16.6

0.00189 0.136 0.00191 0.00466 0.00342

0.00075 <0.00050 0.00074 0.00054 <0.00050

0.000685 0.00161 0.000713 0.000556 0.00112

<0.00050 0.00134 0.00130 <0.00050 <0.00050

0.919 2.11 0.921 0.525 0.433

0.859 0.266 0.863 1.52 1.80

2.49 2.64 2.50 2.19 1.55

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

7.35 15.8 7.35 3.32 3.49

0.297 0.161 0.299 0.113 0.182

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000605 0.000831 0.000612 0.000450 0.00138

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 0.0031 <0.0030

0.00011 0.00032 <0.00010 <0.00010 <0.00010

0.00015 0.00073 0.00014 0.00015 0.00022

0.170 0.166 0.164 0.0860 0.0651

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.017 0.022 0.017 <0.010 <0.010

0.0372 0.0144 0.0365 0.0119 0.0054

72.2 107 72.5 58.2 65.7

<0.00010 <0.00010 <0.00010 0.00014 0.00020

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals

DLAI
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Sample ID 
Description

Client ID

Sampled Date
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Sampled Time
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WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_R1-
44_WS_20180506-

1535 

RG_CSF-DUP-
TD_WS_20180506

-0710_FB-HG 

RG_ERWSF_WS_
20180506-

0847_FB-HG

RG_MIWW_WS_2
0180506-0700_FB-

HG

RG_EROL_WS_20
180506-0950_FB-

HG

L2091774-6 L2091774-7 L2091774-8 L2091774-9 L2091774-10

15:35 07:10 08:47 07:00 09:50

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00027

<0.10

<0.00050

0.019

<0.000050

0.0040

14.3

0.00287

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00105

<0.00050

0.467

1.99

2.57

<0.000010

2.76

0.201

<0.000010

<0.00010

<0.010

0.000627

<0.00050

<0.0030

LAB

LAB

<0.0030

<0.00010

0.00012

0.104

<0.020

<0.000050

<0.010

<0.0050

54.4

0.00029

<0.10

<0.00050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS
06-MAY-18 06-MAY-18

RG_MU4-
02_WS_20180506-

1730_FB-HG

R1-
44_WS_20180506-

1535_FB-HG

L2091774-11 L2091774-12

17:30 15:35

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00050 <0.00050

Total Metals

Dissolved Metals



21-SEP-18 10:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_CSF-DUP-
TD_WS_20180506

-0710 

RG_ERWSF_WS_
20180506-0847

RG_MIWW_WS_2
0180506-0700

RG_EROL_WS_20
180506-0950

RG_MU4-
02_WS_20180506-

1730 

L2091774-1 L2091774-2 L2091774-3 L2091774-4 L2091774-5

07:10 08:47 07:00 09:50 17:30

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010 0.013 <0.010 <0.010 0.013

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0104 0.0026 0.0102 0.0027 0.0044

17.5 15.2 17.5 11.6 17.1

0.00177 0.00334 0.00174 0.00199 0.00059

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000721 0.00172 0.000724 0.000575 0.000793

<0.00050 0.00134 <0.00050 <0.00050 <0.00050

0.986 2.29 0.977 0.535 0.482

1.06 0.347 0.947 1.79 2.18

2.51 2.78 2.54 2.16 1.58

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

7.65 17.3 7.80 3.60 3.87

0.303 0.166 0.308 0.116 0.186

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000614 0.000868 0.000605 0.000440 0.00138

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0013 0.0016 0.0020 0.0016 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18 06-MAY-18

RG_R1-
44_WS_20180506-

1535 

RG_CSF-DUP-
TD_WS_20180506

-0710_FB-HG 

RG_ERWSF_WS_
20180506-

0847_FB-HG

RG_MIWW_WS_2
0180506-0700_FB-

HG

RG_EROL_WS_20
180506-0950_FB-

HG

L2091774-6 L2091774-7 L2091774-8 L2091774-9 L2091774-10

15:35 07:10 08:47 07:00 09:50

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010

<0.000050

0.0044

16.0

0.00016

<0.0000050

0.00110

<0.00050

0.517

2.30

2.71

<0.000010

2.95

0.214

<0.000010

<0.00010

<0.010

0.000657

<0.00050

<0.0010

Dissolved Metals



21-SEP-18 10:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2
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WATER

WS WS
06-MAY-18 06-MAY-18

RG_MU4-
02_WS_20180506-

1730_FB-HG

R1-
44_WS_20180506-

1535_FB-HG

L2091774-11 L2091774-12

17:30 15:35

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLAI

MS-B

SFP

Detection limit raised due to low level analytical interference or background.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample was Filtered and Preserved  at the laboratory

Qualifiers for Individual Parameters Listed:

Description Qualifier      

21-SEP-18 10:34 (MT)

L2091774 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2091774-1, -2, -3, -4, -5, -6
L2091774-1, -2, -3, -4, -5, -6
L2091774-1, -2, -3, -4, -5, -6
L2091774-1, -2, -3, -4, -5, -6
L2091774-2
L2091774-1, -2, -3, -4, -5, -6
L2091774-2
L2091774-2
L2091774-1, -2, -3, -4, -5, -6
L2091774-2
L2091774-2
L2091774-1, -2, -3, -4, -5, -6
L2091774-2
L2091774-2
L2091774-2
L2091774-2
L2091774-1, -2, -3, -4, -5, -6
L2091774-2
L2091774-1, -2, -3, -4, -5, -6
L2091774-2

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Barium (Ba)-Total
Boron (B)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Copper (Cu)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

13



Reference Information 21-SEP-18 10:34 (MT)

L2091774 CONTD....

12PAGE of

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

Version: FINAL REV. 2
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PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP RIV 20180409

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4040869

R4040682

R4039421

R4039650

R4039915

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

DUP

MB

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG2768804-3

WG2768804-1

WG2768803-3

WG2768803-5

WG2768803-1

WG2768772-3

WG2768772-2

WG2768772-1

WG2768801-3

WG2768801-2

WG2768801-1

WG2768801-4

WG2768807-2

WG2768807-1

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

L2091774-1

L2091774-6

LF

L2091774-2

L2091774-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

111.4

1.1

97.0

212

<1.0

<0.000020

102.6

<0.000020

<0.000020

97.2

<0.000020

88.8

103.7

<0.050

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

0.4

N/A

N/A

20

20

20

85-115

85-115

80-120

80-120

70-130

85-115

%

mg/L

%

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

RPD-NA

212

<0.000020

<0.000020
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Quality Control Report
Page 2 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

R4040287

R4040967

R4040285

R4039915

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

LCS

MB

DUP

LCS

LCS

LCS

MB

MB

MS

LCS

MB

WG2768866-5

WG2768866-4

WG2768866-8

WG2768866-3

WG2768866-7

WG2768866-6

WG2769694-4

WG2769694-3

WG2768865-6

WG2768865-1

WG2768865-5

WG2768865-9

WG2768865-4

WG2768865-8

WG2768865-7

WG2768807-2

WG2768807-1

L2091774-1

L2091774-2

L2091774-1

L2091774-2

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

2.10

101.3

100.7

<0.50

<0.50

103.0

102.5

<0.50

2.39

97.2

96.9

98.2

<0.50

<0.50

101.2

98.0

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

2.2

12

20

20

80-120

80-120

70-130

80-120

80-120

80-120

80-120

70-130

90-110

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

%

mg/L

mg/L

%

%

0.5

0.5

0.5

0.5

0.5

2.06

2.11
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Quality Control Report
Page 3 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

R4039915

R4040682

R4039915

R4040081

R4040919

R4040927

Batch

Batch

Batch

Batch

Batch

Batch

MB

CRM

DUP

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

WG2768807-1

WG2768803-4

WG2768803-5

WG2768803-1

WG2768807-2

WG2768807-1

WG2768989-3

WG2768989-2

WG2768989-1

WG2768989-4

WG2770411-2

WG2770411-1

WG2770579-3

WG2770579-2

VA-EC-PCT-CONTROL

L2091774-1

L2091774-2

LF

L2091774-1

L2091774-6

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

<0.10

98.8

483

<2.0

97.4

<0.020

<0.0000050

101.1

<0.0000050

78.1

94.1

<0.00050

<0.00050

10-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

0.8

N/A

N/A

10

20

20

90-110

90-110

80-120

70-130

80-120

mg/L

%

uS/cm

uS/cm

%

mg/L

mg/L

%

mg/L

%

%

ug/L

ug/L

0.1

2

0.02

0.000005

0.0005

RPD-NA

RPD-NA

479

<0.0000050

<0.00050
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Quality Control Report
Page 4 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4040927

R4039421

Batch

Batch

LCS

MB

DUP

WG2770579-2

WG2770579-1

WG2768772-3 L2091774-6

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

99.2

<0.00050

<0.0030

<0.00010

0.00011

0.103

<0.000050

<0.010

0.0000061

54.2

0.00027

<0.00010

<0.00050

<0.010

<0.000050

0.0044

15.2

0.00018

0.00111

<0.00050

0.523

0.00211

2.77

<0.000010

3.07

0.209

<0.000010

<0.00010

<0.010

0.000668

11-MAY-18

11-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

N/A

N/A

4.8

1.4

N/A

N/A

N/A

0.3

7.4

N/A

N/A

N/A

N/A

1.0

4.9

7.9

1.2

N/A

1.1

8.4

2.3

N/A

4.3

2.2

N/A

N/A

N/A

1.6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00012

0.104

<0.000050

<0.010

<0.0000050

54.4

0.00029

<0.00010

<0.00050

<0.010

<0.000050

0.0044

16.0

0.00016

0.00110

<0.00050

0.517

0.00230

2.71

<0.000010

2.95

0.214

<0.000010

<0.00010

<0.010

0.000657
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Quality Control Report
Page 5 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4039421Batch
DUP

LCS

MB

WG2768772-3

WG2768772-2

WG2768772-1

L2091774-6

LF

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

<0.00050

<0.0010

108.0

105.4

104.5

104.8

97.4

94.3

108.0

102.5

98.8

103.8

106.1

101.1

98.6

101.7

105.2

106.4

110.0

107.4

106.8

99.6

106.7

108.8

112.7

113.3

101.1

105.7

111.3

98.3

107.2

102.7

<0.0010

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

N/A

N/A

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L 0.001

RPD-NA

RPD-NA

<0.00050

<0.0010
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Quality Control Report
Page 6 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4039421

R4039650

Batch

Batch

MB

DUP

WG2768772-1

WG2768801-3

LF

L2091774-2

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0071

0.00037

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

10-MAY-18

10-MAY-18

15

5.2

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.0061

0.00039
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Quality Control Report
Page 7 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4039650Batch
DUP

LCS

WG2768801-3

WG2768801-2

L2091774-2
Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

0.00082

0.161

<0.000050

0.019

100

<0.00010

0.00032

0.00053

0.175

<0.000050

0.0024

14.3

0.138

0.00169

0.00139

2.15

0.000282

2.68

<0.000010

16.2

0.166

<0.000010

<0.00010

<0.010

0.000822

<0.00050

<0.0030

98.9

108.1

102.4

104.2

100.2

86.1

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

2.1

2.2

N/A

6.3

2.6

N/A

2.7

1.6

3.7

N/A

7.4

2.6

1.6

5.1

3.7

2.1

5.9

1.4

N/A

2.3

3.2

N/A

N/A

N/A

1.1

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00084

0.158

<0.000050

0.018

97.5

<0.00010

0.00033

0.00054

0.168

<0.000050

0.0022

13.9

0.136

0.00161

0.00134

2.11

0.000266

2.64

<0.000010

15.8

0.161

<0.000010

<0.00010

<0.010

0.000831

<0.00050

<0.0030

17



Quality Control Report
Page 8 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4039650Batch
LCS

MB

WG2768801-2

WG2768801-1

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

105.2

100.2

99.95

99.4

100.0

99.5

100.0

98.5

100.4

102.0

103.2

100.3

103.2

103.5

101.9

100.5

101.7

101.8

101.3

100.6

99.6

98.5

100.5

99.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001
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Quality Control Report
Page 9 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4039650Batch
MB

MS

WG2768801-1

WG2768801-4 L2091774-1

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

93.0

104.9

102.3

N/A

95.6

82.3

103.6

N/A

97.7

95.0

95.4

98.3

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 10 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4039650

R4040418

Batch

Batch

MS

LCS

WG2768801-4

WG2769731-2

L2091774-1
Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

94.1

88.4

N/A

98.4

99.9

96.6

97.6

100.9

88.5

99.1

N/A

N/A

95.3

101.2

95.3

93.1

98.4

91.9

101.9

103.0

98.5

102.4

100.5

94.8

97.6

99.0

96.2

96.9

96.1

90.3

99.5

95.1

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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Quality Control Report
Page 11 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4040418Batch
LCS

MB

WG2769731-2

WG2769731-1

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

99.8

98.4

99.1

97.1

101.0

98.0

95.8

97.4

98.7

101.6

100.0

97.2

99.3

104.3

98.8

96.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

17



Quality Control Report
Page 12 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Water

Water

Water

Water

R4040418

R4040195

R4039915

Batch

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

WG2769731-1

WG2768897-11

WG2768897-10

WG2768897-6

WG2768897-5

WG2768897-9

WG2768897-12

WG2768807-2

WG2768807-1

L2091774-6

L2091774-6

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

94.8

96.3

<0.0050

<0.0050

103.1

96.2

<0.0010

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

N/A 20

85-115

85-115

75-125

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001

RPD-NA<0.0050
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Quality Control Report
Page 13 ofReport Date: 21-SEP-18Workorder: L2091774

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

Water

R4039915

R4040974

R4039635

R4040682

R4039383

R4039915

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

CRM

MB

CRM

DUP

CRM

DUP

MB

MS

LCS

MB

WG2768807-2

WG2768807-1

WG2769992-1

WG2768396-6

WG2768396-5

WG2768803-2

WG2768803-5

WG2768541-10

WG2768541-11

WG2768541-9

WG2768541-12

WG2768807-2

WG2768807-1

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

L2091774-1

VA-OPO4-CONTROL

L2091774-1

L2091774-2

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

97.8

<0.0050

221

97.4

<0.0020

7.02

8.22

92.0

0.0020

<0.0010

91.6

98.9

<0.30

10-MAY-18

10-MAY-18

11-MAY-18

10-MAY-18

10-MAY-18

11-MAY-18

11-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

10-MAY-18

10-MAY-18

0.09

16

0.3

20

90-110

210-230

80-120

6.9-7.1

80-120

70-130

90-110

%

mg/L

mV

%

mg/L

pH

pH

%

mg/L

mg/L

%

%

mg/L

0.005

0.002

0.001

0.3

J8.31

0.0023
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

R4040357

R4040377

R4039974

R4039367

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

CRM

CRM

MB

MB

WG2768813-6

WG2768813-2

WG2768813-5

WG2768813-1

WG2768813-4

WG2768520-10

WG2768520-9

WG2768917-4

WG2768917-3

WG2768783-2

WG2768783-5

WG2768783-1

WG2768783-4

L2091774-2

VA-FORM-40

VA-FORM-40

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

396

98.3

102.1

<3.0

<3.0

102.8

<0.050

104.4

<1.0

100.3

99.8

<0.10

<0.10

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

11-MAY-18

11-MAY-18

10-MAY-18

10-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

1.4 20

85-115

85-115

75-125

85-115

85-115

85-115

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

NTU

NTU

3

3

0.05

1

0.1

0.1

391
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Quality Control Report
Page 15 ofReport Date: 21-SEP-18Workorder: L2091774

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 16 ofReport Date: 21-SEP-18Workorder: L2091774

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
5
6

3

1
2
3
4
5
6

1
3

1
2
3
4
5
6

1
2
3
4
5
6

06-MAY-18 07:10
06-MAY-18 08:47
06-MAY-18 07:00
06-MAY-18 09:50
06-MAY-18 17:30
06-MAY-18 15:35

06-MAY-18 07:00

06-MAY-18 07:10
06-MAY-18 08:47
06-MAY-18 07:00
06-MAY-18 09:50
06-MAY-18 17:30
06-MAY-18 15:35

06-MAY-18 07:10
06-MAY-18 07:00

06-MAY-18 07:10
06-MAY-18 08:47
06-MAY-18 07:00
06-MAY-18 09:50
06-MAY-18 17:30
06-MAY-18 15:35

06-MAY-18 07:10
06-MAY-18 08:47
06-MAY-18 07:00
06-MAY-18 09:50
06-MAY-18 17:30
06-MAY-18 15:35

11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45
11-MAY-18 12:45

09-MAY-18 19:00

11-MAY-18 11:51
11-MAY-18 11:51
11-MAY-18 11:51
11-MAY-18 11:51
11-MAY-18 11:51
11-MAY-18 12:57

09-MAY-18 19:46
09-MAY-18 19:46

10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15

10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15
10-MAY-18 08:15

0.25
0.25
0.25
0.25
0.25
0.25

3

0.25
0.25
0.25
0.25
0.25
0.25

3
3

3
3
3
3
3
3

3
3
3
3
3
3

126
124
126
123
115
117

4

125
123
125
122
114
117

4
4

4
4
4
4
4
4

4
4
4
4
4
4

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR

EHTR
EHTR
EHTR
EHTR
EHTL
EHTL

EHTR
EHTR
EHTR
EHTR
EHTL
EHTL

Qualifier   

Legend & Qualifier Definitions:

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2091774 were received on 09-MAY-18 12:25.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

days

hours
hours
hours
hours
hours
hours

days
days

days
days
days
days
days
days

days
days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Quality Control Report
Page 17 ofReport Date: 21-SEP-18Workorder: L2091774

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

10-MAY-18

Lab Work Order #: L2092679
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421 Pine Avenue
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Version:
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REGIONAL EFFECTS PROGRAMJob Reference: 
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21-SEP-18 10:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2092679 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

7

WATER

WS WS WS WS
07-MAY-18 08-MAY-18 07-MAY-18 08-MAY-18

RG_OTTO_WS_20
180507-1500

RG_LML_WS_201
80508-1330

RG_OTTO_WS_20
180507-1500_FB-

HG

RG_LML_WS_201
80508-1330_FB-

HG

L2092679-1 L2092679-2 L2092679-3 L2092679-4

15:00 13:30 15:00 13:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

559 218

318 129

8.36 7.82

262 242

20.2 12.0

364 154

19.3 23.9

<1.0 3.9

207 112

9.8 <1.0

<1.0 <1.0

217 112

0.0251 0.0073

0.063 <0.050

16.0 0.18

0.207 0.089

0.0090 <0.0050

<0.0010 <0.0010

0.327 0.454

<0.0010 0.0055

0.0165 0.0326

70.1 3.50

6.26 2.31

6.79 2.65

4.1 6.8

4.46 9.86

5.21 11.8

0.130 0.330

0.00021 0.00020

0.00040 0.00048

0.119 0.0569

<0.020 0.024

<0.000050 <0.000050

0.036 <0.010

0.0179 0.0541

75.7 32.6

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



21-SEP-18 10:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2092679 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

7

WATER

WS WS WS WS
07-MAY-18 08-MAY-18 07-MAY-18 08-MAY-18

RG_OTTO_WS_20
180507-1500

RG_LML_WS_201
80508-1330

RG_OTTO_WS_20
180507-1500_FB-

HG

RG_LML_WS_201
80508-1330_FB-

HG

L2092679-1 L2092679-2 L2092679-3 L2092679-4

15:00 13:30 15:00 13:30

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00025 0.00074

0.14 0.19

0.00100 0.00086

0.202 0.361

0.000090 0.000246

0.0206 0.0011

27.2 8.44

0.00764 0.00870

0.00176 0.00386 <0.00050 <0.00050

0.00125 0.000885

0.00169 0.00175

1.63 1.23

4.08 0.228

3.37 4.51

<0.000010 0.000012

9.01 0.665

0.378 0.0328

<0.000010 0.000024

<0.00010 <0.00010

<0.010 <0.010

0.000616 0.000079

0.00085 0.00328

0.0045 0.0063

LAB LAB

LAB LAB

0.0062 0.0351

0.00020 0.00016

0.00034 0.00036

0.137 0.0639

<0.020 <0.020

<0.000050 <0.000050

0.033 <0.010

0.0094 0.0233

77.4 35.4

<0.00010 0.00011

<0.10 <0.10

0.00082 <0.00050

Total Metals

Dissolved Metals



21-SEP-18 10:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2092679 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

7

WATER

WS WS WS WS
07-MAY-18 08-MAY-18 07-MAY-18 08-MAY-18

RG_OTTO_WS_20
180507-1500

RG_LML_WS_201
80508-1330

RG_OTTO_WS_20
180507-1500_FB-

HG

RG_LML_WS_201
80508-1330_FB-

HG

L2092679-1 L2092679-2 L2092679-3 L2092679-4

15:00 13:30 15:00 13:30

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010 0.077

<0.000050 <0.000050

0.0214 0.0010

30.2 9.87

0.00024 0.00288

<0.0000050 <0.0000050

0.00133 0.000910

0.00153 0.00125

1.95 1.43

4.81 0.319

3.14 4.47

<0.000010 <0.000010

9.05 0.700

0.421 0.0368

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000652 0.000062

<0.00050 0.00072

0.0015 0.0016

Dissolved Metals



Reference Information

B

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

21-SEP-18 10:35 (MT)

L2092679 CONTD....

5PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

Conductivity (Automated)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2
L2092679-1, -2

Aluminum (Al)-Dissolved
Dissolved Organic Carbon
Dissolved Organic Carbon
Total Organic Carbon
Total Organic Carbon
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Sulfate (SO4)

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 21-SEP-18 10:35 (MT)

L2092679 CONTD....
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EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

Version: FINAL REV. 2
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PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REPRIV20180409

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

Water

Water

Water

Water

Water

Water

R4041460

R4043672

R4047187

R4047209

R4044166

R4046158

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

LCS

WG2770666-3

WG2770666-1

WG2770777-3

WG2770777-1

WG2771952-3

WG2771952-2

WG2771952-1

WG2771952-4

WG2772196-2

WG2772196-1

WG2770775-2

WG2770775-1

WG2772605-4

WG2772605-8

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

L2092679-2

LF

L2092679-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

111.4

1.2

96.8

<1.0

<0.000020

98.1

<0.000020

95.1

101.5

<0.000020

98.4

<0.050

106.5

12-MAY-18

12-MAY-18

14-MAY-18

14-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

12-MAY-18

12-MAY-18

15-MAY-18

N/A 20

85-115

85-115

80-120

70-130

80-120

85-115

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.05

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4046158

R4046157

R4044166

R4043672

R4044166

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

LCS

LCS

LCS

MB

MB

LCS

MB

CRM

MB

LCS

MB

WG2772605-8

WG2772605-3

WG2772605-7

WG2772604-1

WG2772604-5

WG2772604-9

WG2772604-4

WG2772604-8

WG2770775-2

WG2770775-1

WG2770777-4

WG2770777-1

WG2770775-2

WG2770775-1

VA-EC-PCT-CONTROL

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

104.6

<0.50

<0.50

101.3

101.0

101.2

<0.50

<0.50

99.5

<0.10

98.7

<2.0

101.0

<0.020

15-MAY-18

15-MAY-18

15-MAY-18

15-MAY-18

15-MAY-18

15-MAY-18

15-MAY-18

15-MAY-18

12-MAY-18

12-MAY-18

14-MAY-18

14-MAY-18

12-MAY-18

12-MAY-18

80-120

80-120

80-120

80-120

90-110

90-110

90-110

%

mg/L

mg/L

%

%

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

0.5

0.1

2

0.02
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Quality Control Report
Page 3 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4043228

R4041453

R4041457

R4047187

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

WG2770873-10

WG2770873-9

WG2771120-5

WG2771120-2

WG2771120-1

WG2771119-2

WG2771119-1

WG2771952-3

LF

L2092679-1

L2092679-2

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

99.7

<0.0000050

0.00171

98.2

<0.00050

94.8

<0.00050

0.0416

0.00016

0.00039

0.0659

<0.000050

<0.010

0.0000269

37.3

0.00014

<0.00010

<0.00050

0.082

<0.000050

0.0010

10.4

0.00300

14-MAY-18

14-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

2.9

17

1.2

7.9

3.1

N/A

N/A

14

5.3

0.00003

N/A

N/A

6.2

N/A

0.0

5.0

4.2

20

20

20

20

20

20

20

20

20

0.0002

20

20

20

20

20

20

20

80-120

80-120

80-120

%

mg/L

ug/L

%

ug/L

%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.000005

0.0005

0.0005

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

0.00176

0.0351

0.00016

0.00036

0.0639

<0.000050

<0.010

0.0000233

35.4

0.00011

<0.00010

<0.00050

0.077

<0.000050

0.0010

9.87

0.00288
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Quality Control Report
Page 4 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4047187Batch
DUP

LCS

WG2771952-3

WG2771952-2

L2092679-2
Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

0.000956

0.00130

1.48

0.000302

4.46

<0.000010

0.721

0.0382

<0.000010

<0.00010

<0.010

0.000065

0.00078

0.0018

105.5

100.5

107.0

111.1

99.3

93.4

99.6

100.1

102.3

102.6

102.4

94.5

98.2

96.1

106.5

103.6

104.4

104.2

107.0

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

5.0

3.7

3.0

5.4

0.2

N/A

2.9

3.8

N/A

N/A

N/A

4.6

8.9

14

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.000910

0.00125

1.43

0.000319

4.47

<0.000010

0.700

0.0368

<0.000010

<0.00010

<0.010

0.000062

0.00072

0.0016
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Quality Control Report
Page 5 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4047187Batch
LCS

MB

WG2771952-2

WG2771952-1 LF

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

98.6

102.0

96.7

99.1

104.3

97.1

102.9

99.8

102.3

105.1

96.8

0.0018

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

B 0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001
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Quality Control Report
Page 6 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4047187Batch
MB

MS

WG2771952-1

WG2771952-4

LF

L2092679-1

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

100.3

104.1

111.3

N/A

84.5

93.9

98.9

N/A

97.0

96.9

93.5

91.8

90.8

87.6

N/A

99.99

101.0

96.4

95.7

109.2

97.5

98.4

N/A

N/A

92.1

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4047187

R4047209

Batch

Batch

MS

LCS

WG2771952-4

WG2772196-2

L2092679-1
Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

103.3

98.8

93.5

102.2

91.4

94.3

108.1

100.1

101.1

95.9

96.9

102.0

99.99

94.1

95.9

95.2

90.4

99.7

98.4

100.3

98.8

101.8

99.2

98.0

101.1

96.6

96.6

103.2

100.8

101.8

99.5

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 8 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4047209Batch
LCS

MB

WG2772196-2

WG2772196-1

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

92.5

101.0

97.7

102.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005
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Quality Control Report
Page 9 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

PH-PCT-VA

Water

Water

Water

Water

Water

Water

Water

R4047209

R4047191

R4044166

R4044166

R4044470

R4045411

R4043672

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

MB

CRM

WG2772196-1

WG2774307-6

WG2774307-5

WG2770775-2

WG2770775-1

WG2770775-2

WG2770775-1

WG2772560-1

WG2772461-6

WG2772461-5

WG2770777-2

VA-ORP

VA-ERA-PO4

VA-PH7-BUF

Zinc (Zn)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

<0.0030

100.5

<0.0050

96.8

<0.0010

100.3

<0.0050

221

100.4

<0.0020

7.01

17-MAY-18

17-MAY-18

17-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

15-MAY-18

16-MAY-18

16-MAY-18

14-MAY-18

85-115

90-110

90-110

210-230

80-120

6.9-7.1

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

pH

0.003

0.005

0.001

0.005

0.002
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Quality Control Report
Page 10 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

Water

Water

Water

Water

Water

R4041185

R4044166

R4045050

R4046119

R4046194

R4044452

Batch

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2770839-2

WG2770839-3

WG2770839-1

WG2770775-2

WG2770775-1

WG2772199-2

WG2772199-1

WG2772591-2

WG2772591-1

WG2773035-6

WG2773035-5

WG2771963-2

WG2771963-1

VA-OPO4-CONTROL

L2092679-1

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

99.1

<0.0010

<0.0010

100.7

<0.30

99.8

<3.0

99.4

<3.0

101.4

<0.050

94.3

<1.0

11-MAY-18

11-MAY-18

11-MAY-18

12-MAY-18

12-MAY-18

14-MAY-18

14-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

14-MAY-18

14-MAY-18

N/A 20

80-120

90-110

85-115

85-115

75-125

85-115

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.3

3

3

0.05

1

RPD-NA<0.0010
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Quality Control Report
Page 11 ofReport Date: 21-SEP-18Workorder: L2092679

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-VA

Water

Water

R4047486

R4041129

Batch

Batch

LCS

MB

CRM

CRM

MB

MB

WG2772580-6

WG2772580-5

WG2770413-2

WG2770413-5

WG2770413-1

WG2770413-4

VA-FORM-40

VA-FORM-40

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

91.3

<1.0

100.3

100.8

<0.10

<0.10

15-MAY-18

15-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

85-115

85-115

85-115

%

mg/L

%

%

NTU

NTU

1

0.1

0.1
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Quality Control Report
Page 12 ofReport Date: 21-SEP-18Workorder: L2092679

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 21-SEP-18Workorder: L2092679

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

2

1
2

1

1
2

1

1
2

1
2

08-MAY-18 13:30

07-MAY-18 15:00
08-MAY-18 13:30

07-MAY-18 15:00

07-MAY-18 15:00
08-MAY-18 13:30

07-MAY-18 15:00

07-MAY-18 15:00
08-MAY-18 13:30

07-MAY-18 15:00
08-MAY-18 13:30

16-MAY-18 10:44

15-MAY-18 09:00
15-MAY-18 09:00

11-MAY-18 20:25

12-MAY-18 16:10
12-MAY-18 16:10

11-MAY-18 21:04

12-MAY-18 08:34
12-MAY-18 08:34

12-MAY-18 08:34
12-MAY-18 08:34

7

0.25
0.25

3

0.25
0.25

3

3
3

3
3

8

186
163

4

121
99

4

5
4

5
4

Low Level TDS (3.0mg/L) by Gravimetric

Oxidation reduction potential by Elect.

Turbidity by Meter

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHT

EHTR-FM
EHTR-FM

EHTL

EHTR-FM
EHTR-FM

EHTL

EHTL
EHT

EHTL
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2092679 were received on 10-MAY-18 12:44.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

days

hours
hours

days

hours
hours

days

days
days

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

13





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

10-MAY-18

Lab Work Order #: L2092700

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Lee Wilm
FINAL   
23-MAY-18 14:15 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-5289

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00563597Project P.O. #: 

REP RIV 20180409C of C Numbers:
Legal Site Desc: 



23-MAY-18 14:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2092700 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
08-MAY-18 08-MAY-18 09-MAY-18 09-MAY-18

RG_FOFR2W_WS
_20180508_1630

RG_FOFR2W_WS
_20180508_1630_

FB-HG

RG_MCUP_WS_20
1805089_1056

RG_MCUP_WS_20
1805089_1056_FB-

HG

L2092700-1 L2092700-2 L2092700-3 L2092700-4

16:30 16:30 10:56 10:56

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1200 383

699 187

8.30 8.34

291 293

9.6 1.5

908 236

3.38 1.19

<1.0 <1.0

318 141

6.8 5.8

<1.0 <1.0

324 147

0.0089 0.0304

<0.050 <0.050

6.25 3.04

0.353 0.174

101 101

0.0106 0.244

<0.0010 0.0123

0.362 0.165

<0.0010 <0.0010

0.0119 0.0064

363 42.0

14.2 3.92

14.4 3.96

0.7 0.5

4.22 3.19

3.84 2.99

0.0182 0.0252

<0.00010 0.00010

0.00030 0.00027

0.0832 0.0688

<0.020 <0.020

<0.000050 <0.000050

0.046 0.014

0.170 0.0092

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



23-MAY-18 14:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2092700 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
08-MAY-18 08-MAY-18 09-MAY-18 09-MAY-18

RG_FOFR2W_WS
_20180508_1630

RG_FOFR2W_WS
_20180508_1630_

FB-HG

RG_MCUP_WS_20
1805089_1056

RG_MCUP_WS_20
1805089_1056_FB-

HG

L2092700-1 L2092700-2 L2092700-3 L2092700-4

16:30 16:30 10:56 10:56

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

132 51.2

<0.00010 0.00019

0.99 <0.10

<0.00050 <0.00050

0.145 0.051

<0.000050 <0.000050

0.108 0.0061

91.5 17.8

0.426 0.00368

<0.00050 <0.00050 0.00095 <0.00050

0.00222 0.000712

0.00509 0.00067

6.35 0.875

0.060 1.34

2.67 1.70

<0.000010 <0.000010

7.60 5.86

0.239 0.163

0.000013 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00538 0.000830

0.00059 0.00051

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00016 0.00018

0.0813 0.0601

<0.020 <0.020

<0.000050 <0.000050

0.040 0.012

0.129 <0.0050

138 49.6

<0.00010 <0.00010

0.84 <0.10

Total Metals

Dissolved Metals



23-MAY-18 14:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2092700 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
08-MAY-18 08-MAY-18 09-MAY-18 09-MAY-18

RG_FOFR2W_WS
_20180508_1630

RG_FOFR2W_WS
_20180508_1630_

FB-HG

RG_MCUP_WS_20
1805089_1056

RG_MCUP_WS_20
1805089_1056_FB-

HG

L2092700-1 L2092700-2 L2092700-3 L2092700-4

16:30 16:30 10:56 10:56

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

0.027 <0.010

<0.000050 <0.000050

0.103 0.0054

86.0 15.2

0.149 0.00143

<0.0000050 <0.0000050

0.00210 0.000658

0.00448 <0.00050

6.19 0.732

0.077 1.28

2.48 1.46

<0.000010 <0.000010

7.03 4.83

0.236 0.155

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00527 0.000791

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

23-MAY-18 14:15 (MT)

L2092700 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2092700-1, -3
L2092700-1, -3
L2092700-1, -3
L2092700-1, -3
L2092700-1, -3
L2092700-1, -3
L2092700-1, -3
L2092700-1, -3
L2092700-1, -3

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 23-MAY-18 14:15 (MT)

L2092700 CONTD....
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP RIV 20180409

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 23-MAY-18Workorder: L2092700

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4047034

R4047601

R4047209

R4041277

R4047317

R4047317

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

WG2774591-11

WG2774591-10

WG2772115-2

WG2772115-1

WG2772237-2

WG2772237-1

WG2771023-10

WG2771023-9

WG2775603-7

WG2775603-6

WG2775603-5

WG2775603-8

WG2775603-7

WG2775603-6

LF

L2092700-3

L2092700-3

L2092700-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

102.1

1.9

95.0

<0.000020

107.4

<0.000020

102.1

<0.050

3.01

107.9

<0.50

107.2

2.89

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

11-MAY-18

11-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

5.8

3.6

20

20

85-115

80-120

80-120

85-115

80-120

70-130

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

2

0.00002

0.00002

0.05

0.5

3.19

2.99
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Quality Control Report
Page 2 ofReport Date: 23-MAY-18Workorder: L2092700

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

R4047317

R4041277

R4041277

R4045887

R4047168

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

MS

WG2775603-6

WG2775603-5

WG2775603-8

WG2771023-10

WG2771023-9

WG2771023-10

WG2771023-9

WG2773408-3

WG2773408-2

WG2773408-1

WG2773408-4

WG2775356-2

WG2775356-1

WG2775356-3

L2092700-3

L2092700-3

LF

L2092700-1

L2092700-1

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

103.1

<0.50

106.9

100.1

<0.50

105.6

<0.020

<0.0000050

99.7

<0.0000050

98.8

94.5

<0.00050

82.9

17-MAY-18

17-MAY-18

17-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

N/A 20

80-120

70-130

90-110

90-110

80-120

70-130

80-120

70-130

%

mg/L

%

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

ug/L

%

0.5

0.5

0.02

0.000005

0.0005

RPD-NA<0.0000050
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Quality Control Report
Page 3 ofReport Date: 23-MAY-18Workorder: L2092700

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4047601Batch
LCS

MB

WG2772115-2

WG2772115-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

99.8

94.3

95.9

102.3

100.3

89.2

98.0

98.2

101.8

99.8

98.4

101.3

98.7

95.7

102.3

99.3

95.3

103.4

97.0

105.5

98.1

89.8

104.3

91.4

97.3

94.1

106.1

101.8

101.9

97.1

<0.0010

<0.00010

<0.00010

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 23-MAY-18Workorder: L2092700

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4047601

R4047209

Batch

Batch

MB

LCS

WG2772115-1

WG2772237-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

109.4

114.1

112.8

111.6

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 23-MAY-18Workorder: L2092700

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4047209Batch
LCS

MB

WG2772237-2

WG2772237-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

110.3

106.2

112.6

108.6

108.2

109.5

109.9

105.6

107.6

107.1

119.8

109.5

108.5

112.2

112.5

112.4

115.6

102.5

115.7

105.8

105.7

111.1

112.7

109.5

111.6

110.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

10



Quality Control Report
Page 6 ofReport Date: 23-MAY-18Workorder: L2092700

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4047209

R4048384

R4041277

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2772237-1

WG2776769-2

WG2776769-1

WG2771023-10

WG2771023-9

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.3

<0.0050

106.7

<0.0010

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

19-MAY-18

19-MAY-18

11-MAY-18

11-MAY-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

10



Quality Control Report
Page 7 ofReport Date: 23-MAY-18Workorder: L2092700

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

R4041277

R4047112

R4051047

R4040968

R4041277

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

CRM

LCS

LCS

LCS

MB

MB

MB

LCS

MB

LCS

MB

WG2771023-10

WG2771023-9

WG2775297-4

WG2775297-5

WG2777519-10

WG2777519-12

WG2777519-2

WG2777519-1

WG2777519-11

WG2777519-9

WG2770051-14

WG2770051-13

WG2771023-10

WG2771023-9

CL-ORP

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

100.7

<0.0050

223

222

99.0

98.8

98.6

<0.0010

<0.0010

<0.0010

101.6

<0.0010

104.0

<0.30

11-MAY-18

11-MAY-18

17-MAY-18

17-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

11-MAY-18

90-110

210-230

210-230

80-120

80-120

80-120

80-120

90-110

%

mg/L

mV

mV

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.005

0.001

0.001

0.001

0.001

0.3

10



Quality Control Report
Page 8 ofReport Date: 23-MAY-18Workorder: L2092700

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

R4045134

R4047689

R4048378

R4040218

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MS

LCS

MB

LCS

MB

WG2771519-14

WG2771519-13

WG2775140-23

WG2775140-18

WG2775140-22

WG2775140-26

WG2775140-30

WG2775140-17

WG2775140-21

WG2775140-25

WG2775140-29

WG2775140-24

WG2776371-2

WG2776371-1

WG2769480-11

WG2769480-10

L2092700-1

L2092700-3

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

98.8

<10

0.360

114.1

109.2

104.7

109.2

<0.050

<0.050

<0.050

<0.050

109.4

89.1

<1.0

99.5

<0.10

14-MAY-18

14-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

10-MAY-18

10-MAY-18

0.6 20

85-115

75-125

75-125

75-125

75-125

70-130

85-115

85-115

%

mg/L

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

NTU

10

0.05

0.05

0.05

0.05

1

0.1

0.362

10



Quality Control Report
Page 9 ofReport Date: 23-MAY-18Workorder: L2092700

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

10



Quality Control Report
Page 10 ofReport Date: 23-MAY-18Workorder: L2092700

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1
3

08-MAY-18 16:30
09-MAY-18 10:56

08-MAY-18 16:30
09-MAY-18 10:56

18-MAY-18 16:41
18-MAY-18 16:41

15-MAY-18 13:00
15-MAY-18 13:00

7
7

0.25
0.25

10
9

164
146

Total Suspended Solids by Grav. (1 mg/L)

pH

EHT
EHT

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2092700 were received on 10-MAY-18 09:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

days
days

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

11-MAY-18

Lab Work Order #: L2093366

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
23-MAY-18 15:24 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8209

REGIONAL EFFECTS PROGRAMJob Reference: 
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REP RIV 20180409C of C Numbers:
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23-MAY-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093366 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
09-MAY-18 09-MAY-18 09-MAY-18 10-MAY-18 10-MAY-18

RG_R6-
48_WS_20180509-

1135

RG_R3-
138_WS_2018050

9-1700

RG_FBO-
1_WS_20180509-

1141

RG_FRSO_WS_20
180510-1115

RG_FRSO_WS_20
180510-1115_FB-

HG

L2093366-1 L2093366-2 L2093366-3 L2093366-4 L2093366-5

11:35 17:00 11:41 11:15 11:15

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

331 528 476

176 314 <0.50 295

8.27 8.47 8.54

317 292 246

1.8 1.5 <1.0

224 356 345

2.96 2.19 0.29

1.8 <1.0 <1.0

161 200 205

<1.0 17.2 20.4

<1.0 <1.0 <1.0

161 217 226

0.0306 0.0298 0.0132

<0.050 <0.050 <0.050

6.48 2.47 0.68

0.050 0.195 0.183

110 110 115

<0.0050 0.0884 <0.0050

0.0016 0.0086 0.0016

0.850 0.372 <0.050 0.286

0.0012 0.0328 <0.0010

0.0514 0.0410 0.0032

5.88 69.5 36.7

3.53 5.86 5.30

3.89 6.44 6.09

4.8 4.7 6.9

9.39 4.16 <0.50 7.98

13.9 6.71 <0.50 9.01

0.0368 0.0083 <0.0030 0.0044

0.00023 0.00018 <0.00010 <0.00010

0.00064 0.00066 <0.00010 0.00019

0.0827 0.119 <0.00010 0.0596

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.012 <0.010 0.010

0.0434 0.0094 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



23-MAY-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093366 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS
09-MAY-18 09-MAY-18 09-MAY-18

RG_R6-
48_WS_20180509-

1135_FB-HG

RG_R3-
138_WS_2018050

9-1700_FB-HG

RG_FBO-
1_WS_20180509-

1141_FB-HG

L2093366-6 L2093366-7 L2093366-8

11:35 17:00 11:41

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



23-MAY-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093366 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
09-MAY-18 09-MAY-18 09-MAY-18 10-MAY-18 10-MAY-18

RG_R6-
48_WS_20180509-

1135

RG_R3-
138_WS_2018050

9-1700

RG_FBO-
1_WS_20180509-

1141

RG_FRSO_WS_20
180510-1115

RG_FRSO_WS_20
180510-1115_FB-

HG

L2093366-1 L2093366-2 L2093366-3 L2093366-4 L2093366-5

11:35 17:00 11:41 11:15 11:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

47.1 82.8 <0.050 64.9

0.00022 0.00015 <0.00010 <0.00010

0.23 0.11 <0.10 <0.10

0.00245 <0.00050 <0.00050 <0.00050

0.200 0.157 <0.010 0.016

0.000081 <0.000050 <0.000050 <0.000050

0.0017 0.0058 <0.0010 0.0078

9.88 20.8 <0.10 25.0

0.160 0.0857 <0.00010 0.00614

0.00202 0.00132 <0.00050 <0.00050

0.00110 0.00194 <0.000050 0.000755

0.00185 0.00066 <0.00050 <0.00050

4.88 1.81 <0.050 1.39

0.355 4.58 <0.050 0.108

3.28 4.66 <0.10 6.11

<0.000010 <0.000010 <0.000010 <0.000010

4.65 2.37 <0.050 3.02

0.0473 0.254 <0.00020 0.0915

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000329 0.00133 <0.000010 0.000198

<0.00050 <0.00050 <0.00050 <0.00050

0.0074 <0.0030 <0.0030 <0.0030

FIELD FIELD FIELD FIELD

LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

0.00017 0.00011 <0.00010 <0.00010

0.00048 0.00042 <0.00010 0.00015

0.0835 0.109 <0.00010 0.0538

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 0.011

0.0109 <0.0050 <0.0050 <0.0050

51.9 86.1 <0.050 70.6

<0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals



23-MAY-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093366 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS
09-MAY-18 09-MAY-18 09-MAY-18

RG_R6-
48_WS_20180509-

1135_FB-HG

RG_R3-
138_WS_2018050

9-1700_FB-HG

RG_FBO-
1_WS_20180509-

1141_FB-HG

L2093366-6 L2093366-7 L2093366-8

11:35 17:00 11:41

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals



23-MAY-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093366 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
09-MAY-18 09-MAY-18 09-MAY-18 10-MAY-18 10-MAY-18

RG_R6-
48_WS_20180509-

1135

RG_R3-
138_WS_2018050

9-1700

RG_FBO-
1_WS_20180509-

1141

RG_FRSO_WS_20
180510-1115

RG_FRSO_WS_20
180510-1115_FB-

HG

L2093366-1 L2093366-2 L2093366-3 L2093366-4 L2093366-5

11:35 17:00 11:41 11:15 11:15

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00204 <0.00050 <0.00050 <0.00050

0.028 0.068 <0.010 0.014

<0.000050 <0.000050 <0.000050 <0.000050

0.0018 0.0059 <0.0010 0.0082

11.4 24.1 <0.10 28.8

0.00069 0.00063 <0.00010 0.00372

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00108 0.00153 <0.000050 0.000866

0.00173 0.00069 <0.00050 <0.00050

5.51 1.61 <0.050 1.56

0.294 4.59 <0.050 0.102

2.99 3.09 <0.050 5.91

<0.000010 <0.000010 <0.000010 <0.000010

5.13 2.64 <0.050 3.35

0.0493 0.263 <0.00020 0.0963

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000332 0.00124 <0.000010 0.000190

<0.00050 <0.00050 <0.00050 <0.00050

0.0025 <0.0010 <0.0010 <0.0010

Dissolved Metals



23-MAY-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093366 CONTD....

7PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS
09-MAY-18 09-MAY-18 09-MAY-18

RG_R6-
48_WS_20180509-

1135_FB-HG

RG_R3-
138_WS_2018050

9-1700_FB-HG

RG_FBO-
1_WS_20180509-

1141_FB-HG

L2093366-6 L2093366-7 L2093366-8

11:35 17:00 11:41

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

23-MAY-18 15:24 (MT)

L2093366 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -3, -4
L2093366-1, -2, -4

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Potassium (K)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Ammonia as N

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11



Reference Information 23-MAY-18 15:24 (MT)
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP RIV 20180409

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4047034

R4047087

R4048312

R4048752

R4048848

R4049871

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

DUP

LCS

MB

MS

MB

LCS

DUP

MS

WG2774591-20

WG2774591-19

WG2775270-26

WG2775270-29

WG2775270-25

WG2775270-28

WG2773753-3

WG2773753-2

WG2773753-1

WG2773753-4

WG2773239-1

WG2773239-2

WG2773239-3

WG2773239-4

L2093366-2

LF

L2093366-1

L2093366-2

L2093366-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

105.0

2.0

93.1

101.2

<1.0

<1.0

<0.000020

95.0

<0.000020

101.4

<0.000020

96.5

<0.000020

91.6

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

19-MAY-18

21-MAY-18

21-MAY-18

N/A

N/A

20

20

85-115

85-115

85-115

80-120

70-130

80-120

70-130

%

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

1

1

0.00002

0.00002

RPD-NA

RPD-NA

<0.000020

<0.000020

17



Quality Control Report
Page 2 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

Water

R4041541

R4048204

R4048204

R4041541

R4047087

R4041541

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

WG2771267-14

WG2771267-13

WG2776567-2

WG2776567-1

WG2776567-2

WG2776567-1

WG2771267-14

WG2771267-13

WG2775270-26

WG2775270-29

WG2775270-25

WG2775270-28

WG2771267-14

WG2771267-13

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

95.6

<0.050

111.6

<0.50

108.4

<0.50

100.2

<0.50

106.1

109.1

<2.0

<2.0

101.9

12-MAY-18

12-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

12-MAY-18

12-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

12-MAY-18

85-115

80-120

80-120

90-110

90-110

90-110

90-110

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

uS/cm

uS/cm

%

0.05

0.5

0.5

0.5

2

2
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Quality Control Report
Page 3 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4041541

R4045887

R4047168

R4048312

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

WG2771267-13

WG2773422-3

WG2773422-2

WG2773422-1

WG2773422-4

WG2775356-4

WG2775356-2

WG2775356-1

WG2773753-3

L2093366-2

NP

L2093366-1

L2093366-1

L2093366-2

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.020

<0.0000050

99.5

<0.0000050

93.7

0.00197

94.5

<0.00050

<0.0030

<0.00010

0.00042

0.102

<0.000050

<0.010

0.0000054

83.7

<0.00010

<0.00010

<0.00050

0.064

<0.000050

12-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

N/A

2.2

N/A

N/A

2.3

7.0

N/A

N/A

N/A

2.8

N/A

N/A

N/A

5.3

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

80-120

mg/L

mg/L

%

mg/L

%

ug/L

%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0000050

0.00202

<0.0030

0.00011

0.00042

0.109

<0.000050

<0.010

<0.0000050

86.1

<0.00010

<0.00010

<0.00050

0.068

<0.000050
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Quality Control Report
Page 4 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4048312Batch
DUP

LCS

WG2773753-3

WG2773753-2

L2093366-2
Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

0.0059

22.4

0.00060

0.00147

0.00064

1.48

0.00473

3.11

<0.000010

2.46

0.253

<0.000010

<0.00010

<0.010

0.00119

<0.00050

<0.0010

97.3

97.2

98.1

94.4

95.6

92.1

99.1

97.2

95.2

95.4

94.9

95.3

97.1

93.6

97.3

98.3

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

0.4

7.1

4.6

3.8

7.5

8.4

3.0

0.9

N/A

6.7

3.8

N/A

N/A

N/A

4.4

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0059

24.1

0.00063

0.00153

0.00069

1.61

0.00459

3.09

<0.000010

2.64

0.263

<0.000010

<0.00010

<0.010

0.00124

<0.00050

<0.0010
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Quality Control Report
Page 5 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4048312Batch
LCS

MB

WG2773753-2

WG2773753-1 LF

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

98.1

98.0

97.1

97.0

97.2

94.4

97.8

96.2

96.9

95.7

97.2

98.2

98.1

94.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 6 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4048312Batch
MB

MS

WG2773753-1

WG2773753-4

LF

L2093366-1

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.7

104.5

108.8

N/A

94.6

98.5

105.1

N/A

104.8

101.8

100.9

100.4

102.1

98.7

N/A

102.8

103.5

102.5

N/A

106.6

92.6

104.4

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4048312

R4048752

Batch

Batch

MS

MB

WG2773753-4

WG2773239-1

L2093366-1
Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

N/A

N/A

101.0

102.6

100.5

101.8

106.2

99.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

-

-

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MS-B

MS-B

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05
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Quality Control Report
Page 8 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4048752

R4048848

Batch

Batch

MB

LCS

WG2773239-1

WG2773239-2

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.6

100.1

103.8

110.5

96.7

93.2

104.1

93.6

103.0

104.1

103.2

97.7

95.2

91.8

105.8

105.1

101.3

103.1

106.1

95.4

104.0

99.8

104.7

104.8

95.0

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 9 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4048848

R4049871

Batch

Batch

LCS

MS

WG2773239-2

WG2773239-4 L2093366-1

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

99.4

103.6

99.8

105.6

101.6

90.8

100.5

95.1

N/A

91.9

88.5

96.4

N/A

93.6

95.7

93.7

93.4

94.7

91.4

N/A

N/A

99.3

92.7

N/A

98.0

91.2

97.9

N/A

N/A

94.9

99.4

96.4

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

80-120

80-120

80-120

80-120

80-120

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

-

70-130

70-130

70-130

-

-

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 10 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4049871

R4050367

Batch

Batch

MS

LCS

WG2773239-4

WG2777556-2

L2093366-1
Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

97.0

95.2

90.8

104.1

100.9

102.0

99.97

105.0

99.0

101.5

105.2

100.9

101.5

100.8

104.2

103.0

100.8

105.6

102.4

98.3

103.4

102.7

104.0

104.2

94.6

104.1

100.4

103.8

96.7

93.5

101.6

104.4

21-MAY-18

21-MAY-18

21-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 11 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4050367Batch
LCS

MB

MS

WG2777556-2

WG2777556-1

WG2777556-4 L2093366-3

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

97.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

98.9

94.2

101.5

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

80-120

70-130

70-130

70-130

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 12 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4050367

R4048807

Batch

Batch

MS

LCS

MB

WG2777556-4

WG2777047-6

WG2777047-5

L2093366-3
Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

96.8

102.4

95.6

101.9

98.5

99.6

101.2

101.7

102.1

97.7

94.4

103.8

101.3

92.4

104.6

100.6

101.6

96.0

94.0

102.2

94.9

97.0

92.3

95.4

97.2

101.3

97.8

104.0

<0.0050

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

21-MAY-18

21-MAY-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L 0.005
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Quality Control Report
Page 13 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

Water

Water

Water

Water

Water

R4041541

R4041541

R4049848

R4051047

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

CRM

DUP

LCS

LCS

LCS

MB

MB

MB

MS

WG2771267-14

WG2771267-13

WG2771267-14

WG2771267-13

WG2776341-7

WG2776341-8

WG2777519-7

WG2777519-10

WG2777519-12

WG2777519-2

WG2777519-1

WG2777519-11

WG2777519-9

WG2777519-8

CL-ORP

CL-ORP

L2093366-4

L2093366-4

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

102.6

<0.0010

98.0

<0.0050

224

218

0.0029

99.0

98.8

98.6

<0.0010

<0.0010

<0.0010

102.7

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

18-MAY-18

18-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

9.8 20

90-110

90-110

210-230

210-230

80-120

80-120

80-120

70-130

%

mg/L

%

mg/L

mV

mV

mg/L

%

%

%

mg/L

mg/L

mg/L

%

0.001

0.005

0.001

0.001

0.001

0.0032
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Quality Control Report
Page 14 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4047087

R4041338

R4041541

R4045893

Batch

Batch

Batch

Batch

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

MB

LCS

MB

WG2775270-26

WG2775270-29

WG2770922-10

WG2770922-14

WG2770922-2

WG2770922-6

WG2770922-1

WG2770922-13

WG2770922-5

WG2770922-9

WG2771267-14

WG2771267-13

WG2772489-14

WG2772489-13

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

7.02

7.02

98.8

98.8

99.6

97.2

<0.0010

<0.0010

<0.0010

<0.0010

98.5

<0.30

102.9

<10

17-MAY-18

17-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

15-MAY-18

15-MAY-18

6.9-7.1

6.9-7.1

80-120

80-120

80-120

80-120

90-110

85-115

pH

pH

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.001

0.001

0.001

0.001

0.3

10
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Quality Control Report
Page 15 ofReport Date: 23-MAY-18Workorder: L2093366

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

R4048021

R4047125

R4041471

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

WG2776289-7

WG2776289-10

WG2776289-6

WG2776289-5

WG2776289-9

WG2776289-8

WG2774037-4

WG2774037-3

WG2771092-2

WG2771092-1

L2093366-1

L2093366-1

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

0.800

110.5

109.4

<0.050

<0.050

110.4

95.6

<1.0

99.5

<0.10

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

16-MAY-18

16-MAY-18

12-MAY-18

12-MAY-18

6.1 20

75-125

75-125

70-130

85-115

85-115

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

NTU

0.05

0.05

1

0.1

0.850
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Quality Control Report
Page 16 ofReport Date: 23-MAY-18Workorder: L2093366

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 17 ofReport Date: 23-MAY-18Workorder: L2093366

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
4

09-MAY-18 11:35
09-MAY-18 17:00
10-MAY-18 11:15

17-MAY-18 17:00
17-MAY-18 17:00
17-MAY-18 17:00

0.25
0.25
0.25

198
192
174

pH
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2093366 were received on 11-MAY-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Version:
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24-MAY-18 14:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093547 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
11-MAY-18 11-MAY-18 11-MAY-18 11-MAY-18

RG_R6-
51_WS_20180511

_844

RG_R6-
51_WS_20180511

_844_FB-HG

RG_NAYDAY_WS_
20180511_1200

RG_NAYDAY_WS_
20180511_1200_F

B-HG

L2093547-1 L2093547-2 L2093547-3 L2093547-4

08:44 08:44 12:00 12:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

335 414

143 198

8.31 8.52

334 295

<1.0 3.6

221 296

0.43 3.40

<1.0 <1.0

125 173

5.4 15.6

<1.0 <1.0

130 189

0.0110 0.0199

<0.050 <0.050

22.6 19.4

0.059 0.399

102 106

<0.0050 <0.0050

0.0010 <0.0010

0.767

0.0785 <0.0010

0.0993 0.0326

4.05 0.90

3.32 4.35

3.40 4.60

1.1 2.7

6.86 12.9

6.91 13.4

0.0111 0.0106

0.00017 0.00025

0.00043 0.00058

0.0810 0.131

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0115 0.0299

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV



24-MAY-18 14:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093547 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
11-MAY-18 11-MAY-18 11-MAY-18 11-MAY-18

RG_R6-
51_WS_20180511

_844

RG_R6-
51_WS_20180511

_844_FB-HG

RG_NAYDAY_WS_
20180511_1200

RG_NAYDAY_WS_
20180511_1200_F

B-HG

L2093547-1 L2093547-2 L2093547-3 L2093547-4

08:44 08:44 12:00 12:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

39.5 53.7

<0.00010 <0.00010

<0.10 0.25

0.00066 0.00080

0.054 0.084

<0.000050 <0.000050

0.0024 0.0014

10.9 13.8

0.0103 0.129

0.00150 <0.00050 0.00220 <0.00050

0.000487 0.00332

0.00093 0.00185

2.55 3.33

0.731 0.153

3.21 7.79

<0.000010 <0.000010

11.2 12.9

0.0434 0.0619

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000182 0.000736

<0.00050 <0.00050

0.0041 <0.0030

FIELD FIELD

FIELD

LAB

FIELD

0.0161 0.0070

0.00014 0.00022

0.00039 0.00061

0.0813 0.139

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0202 0.0293

40.8 57.0

<0.00010 <0.00010

Total Metals

Dissolved Metals



24-MAY-18 14:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093547 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS
11-MAY-18 11-MAY-18 11-MAY-18 11-MAY-18

RG_R6-
51_WS_20180511

_844

RG_R6-
51_WS_20180511

_844_FB-HG

RG_NAYDAY_WS_
20180511_1200

RG_NAYDAY_WS_
20180511_1200_F

B-HG

L2093547-1 L2093547-2 L2093547-3 L2093547-4

08:44 08:44 12:00 12:00

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.10 0.21

0.00050 0.00065

0.072 0.061

<0.000050 <0.000050

0.0029 0.0016

10.1 13.4

0.00015 0.0965

<0.0000050 <0.0000050

0.000443 0.00315

0.00080 0.00170

2.41 3.30

0.536 0.144

2.80 6.71

<0.000010 <0.000010

10.7 12.8

0.0441 0.0620

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000179 0.000667

<0.00050 <0.00050

0.0043 0.0011

Dissolved Metals



Reference Information

DLHC

MB-LOR

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

24-MAY-18 14:12 (MT)

L2093547 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2093547-1, -3
L2093547-1, -3
L2093547-1
L2093547-1, -3
L2093547-1, -3
L2093547-1, -3
L2093547-1, -3
L2093547-1, -3
L2093547-1, -3
L2093547-1, -3
L2093547-1, -3
L2093547-1, -3
L2093547-1, -3

Chromium (Cr)-Dissolved
Manganese (Mn)-Dissolved
Selenium (Se)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MB-LOR
MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8



Reference Information 24-MAY-18 14:12 (MT)
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP RIV 20180409

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good 

Report Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4047034

R4044445

R4048827

R4051666

R4045976

R4048204

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

LCS

LCS

MB

WG2774591-23

WG2774591-22

WG2773067-14

WG2773067-13

WG2773389-2

WG2773389-1

WG2773389-4

WG2774370-18

WG2774370-17

WG2773935-6

WG2773935-5

WG2776567-2

WG2776567-6

WG2776567-1

NP

L2093547-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

100.3

1.7

91.2

<1.0

97.1

<0.000020

93.8

99.98

<0.000020

98.5

<0.050

111.6

107.7

16-MAY-18

16-MAY-18

15-MAY-18

15-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

22-MAY-18

22-MAY-18

14-MAY-18

14-MAY-18

18-MAY-18

18-MAY-18

85-115

85-115

80-120

70-130

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

%

2

1

0.00002

0.00002

0.05

14



Quality Control Report
Page 2 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4048204

R4048204

R4045976

R4044445

R4045976

R4045887

Batch

Batch

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2776567-1

WG2776567-5

WG2776567-2

WG2776567-6

WG2776567-1

WG2776567-5

WG2773935-6

WG2773935-5

WG2773067-14

WG2773067-13

WG2773935-6

WG2773935-5

WG2773422-2

WG2773422-1 NP

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

<0.50

<0.50

108.4

108.8

<0.50

<0.50

100.9

<0.50

103.9

<2.0

107.1

<0.020

99.5

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

14-MAY-18

14-MAY-18

15-MAY-18

15-MAY-18

14-MAY-18

14-MAY-18

16-MAY-18

80-120

80-120

90-110

90-110

90-110

80-120

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

0.5

0.5

0.5

0.5

0.5

2

0.02

14



Quality Control Report
Page 3 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4045887

R4048110

R4048827

Batch

Batch

Batch

MB

LCS

MB

LCS

WG2773422-1

WG2776196-2

WG2776196-1

WG2773389-2

NP
Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

<0.0000050

103.4

<0.00050

102.2

96.7

96.8

101.0

97.7

90.9

99.7

100.1

97.2

96.8

96.6

93.5

96.2

98.5

94.4

96.5

96.7

96.9

98.0

95.8

93.9

94.9

99.4

97.8

16-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005
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Quality Control Report
Page 4 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4048827Batch
LCS

MB

WG2773389-2

WG2773389-1 NP

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

98.6

96.2

98.9

96.5

101.5

95.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00012

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

0.00025

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

MB-LOR

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

14



Quality Control Report
Page 5 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4048827Batch
MB

MS

WG2773389-1

WG2773389-4

NP

L2093547-1

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.000010

<0.00050

<0.0010

88.6

94.1

95.3

N/A

81.0

89.7

94.6

N/A

92.1

91.5

91.0

86.2

87.0

90.4

N/A

91.4

90.4

90.0

91.4

83.5

89.6

N/A

N/A

88.3

92.5

92.2

89.8

96.0

86.9

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.00001

0.0005

0.001

14



Quality Control Report
Page 6 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4053685Batch
DUP

LCS

WG2778409-7

WG2778409-6

L2093547-1
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0030

0.00021

0.00033

0.0749

<0.000050

<0.010

0.0000075

39.3

<0.00010

<0.00010

<0.00050

0.017

<0.000050

0.0027

10.2

0.00015

0.000436

0.00082

2.37

0.000705

2.90

<0.000010

10.5

0.0436

<0.000010

<0.00010

<0.010

0.000168

<0.00050

0.0028

97.4

98.5

97.0

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

N/A

14

4.5

2.1

N/A

N/A

3.2

0.2

N/A

N/A

N/A

2.0

N/A

1.0

2.7

5.1

8.6

2.6

1.9

1.5

3.5

N/A

2.4

3.6

N/A

N/A

N/A

0.7

N/A

7.2

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0161

0.00014

0.00039

0.0813

<0.000050

<0.010

0.0000202

40.8

<0.00010

<0.00010

0.00050

0.072

<0.000050

0.0029

10.1

0.00015

0.000443

0.00080

2.41

0.000536

2.80

<0.000010

10.7

0.0441

<0.000010

<0.00010

<0.010

0.000179

<0.00050

0.0043

14



Quality Control Report
Page 7 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4053685Batch
LCS

MB

WG2778409-6

WG2778409-5 LF

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

98.7

94.2

85.4

95.7

94.7

95.7

95.6

94.1

94.3

95.9

95.5

99.1

92.8

96.1

97.4

96.1

94.6

92.3

95.6

97.3

95.5

97.1

96.7

96.2

93.5

97.9

94.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

14



Quality Control Report
Page 8 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4053685

R4051666

Batch

Batch

MB

LCS

WG2778409-5

WG2774370-18

LF
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

0.000235

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.6

113.8

107.6

108.5

109.0

93.6

105.7

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

MB-LOR

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

14



Quality Control Report
Page 9 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4051666Batch
LCS

MB

WG2774370-18

WG2774370-17

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

102.4

105.0

102.8

107.7

107.2

110.6

94.2

116.8

101.3

104.2

108.0

105.1

108.7

109.2

100.8

108.1

101.0

106.8

104.3

103.4

113.7

105.9

104.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

14



Quality Control Report
Page 10 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4051666

R4048807

R4045976

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2774370-17

WG2777047-10

WG2777047-9

WG2773935-6

WG2773935-5

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.7

<0.0050

104.0

<0.0010

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

21-MAY-18

21-MAY-18

14-MAY-18

14-MAY-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

14



Quality Control Report
Page 11 ofReport Date: 24-MAY-18Workorder: L2093547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

R4045976

R4053138

R4054168

R4044445

R4041629

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

CRM

LCS

LCS

MB

MB

LCS

LCS

LCS

MB

MB

WG2773935-6

WG2773935-5

WG2777747-13

WG2777747-14

WG2778484-2

WG2778484-6

WG2778484-1

WG2778484-5

WG2773067-14

WG2771284-2

WG2771284-6

WG2771284-1

WG2771284-5

CL-ORP

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

99.0

<0.0050

217

223

102.4

103.6

<0.0010

<0.0010

6.98

94.0

97.0

<0.0010

<0.0010

14-MAY-18

14-MAY-18

22-MAY-18

22-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

15-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

90-110

210-230

210-230

80-120

80-120

6.9-7.1

80-120

80-120

%

mg/L

mV

mV

%

%

mg/L

mg/L

pH

%

%

mg/L

mg/L

0.005

0.001

0.001

0.001

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

Water

R4045976

R4048626

R4048456

R4049888

R4041594

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2773935-6

WG2773935-5

WG2774577-5

WG2774577-4

WG2776840-6

WG2776840-5

WG2775461-2

WG2775461-1

WG2771317-6

WG2771317-5

WG2771317-4

L2093547-1

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

99.2

<0.30

96.2

<10

113.3

<0.050

95.5

<1.0

0.45

99.0

<0.10

14-MAY-18

14-MAY-18

17-MAY-18

17-MAY-18

19-MAY-18

19-MAY-18

18-MAY-18

18-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

3.2 15

90-110

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

NTU

%

NTU

0.3

10

0.05

1

0.1

0.43

14



Quality Control Report
Page 13 ofReport Date: 24-MAY-18Workorder: L2093547

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

MS-B

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

14
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

11-MAY-18 08:44
11-MAY-18 12:00

15-MAY-18 13:00
15-MAY-18 13:00

0.25
0.25

100
97

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2093547 were received on 12-MAY-18 12:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093551 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

RG_MU4_DAAL1_
WS_20180510_13

47

RG_MU4_DAAL2_
WS_20180510_15

30

RG_MU4_DAAL1_
WS_20180510_13

47_FB-HG

RG_MU4_DAAL2_
WS_20180510_15

30_FB-HG

L2093551-1 L2093551-2 L2093551-3 L2093551-4

13:47 15:30 13:47 15:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

342 136

182 63.3

8.21 8.02

288 352

10.2 <1.0

291 174

17.7 12.7

<1.0 <1.0

180 61.5

<1.0 <1.0

<1.0 <1.0

180 61.5

0.0134 0.0138

<0.050 <0.050

<0.50 1.96

0.123 0.093

99.4 104

0.0068 <0.0050

<0.0010 <0.0010

0.489 0.188

0.0061 0.0196

0.114 0.0330

10.3 2.74

3.82 1.35

3.80 1.40

-0.3 2.1

6.29 4.18

7.51 4.10

0.0952 0.555

0.00012 0.00012

0.00050 0.00032

0.107 0.0797

<0.020 0.024

<0.000050 <0.000050

0.022 <0.010

0.0655 0.0298

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV RRV

DLHC



24-MAY-18 14:17 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2093551 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

RG_MU4_DAAL1_
WS_20180510_13

47

RG_MU4_DAAL2_
WS_20180510_15

30

RG_MU4_DAAL1_
WS_20180510_13

47_FB-HG

RG_MU4_DAAL2_
WS_20180510_15

30_FB-HG

L2093551-1 L2093551-2 L2093551-3 L2093551-4

13:47 15:30 13:47 15:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

49.9 18.3

0.00043 0.00074

0.17 0.15

0.00155 0.00088

0.165 0.391

0.000115 0.000219

0.0046 0.0016

12.5 4.48

0.0135 0.00303

0.00585 0.00404 <0.00050 <0.00050

0.00482 0.000226

0.00263 0.00121

1.38 0.654

0.413 0.353

4.49 3.82

<0.000010 <0.000020

2.75 2.56

0.229 0.0421

0.000093 0.000015

<0.00010 <0.00010

<0.010 <0.010

0.000598 0.000042

0.00075 0.00187

<0.0030 0.0031

FIELD FIELD

LAB

FIELD

FIELD

<0.0030 0.132

<0.00010 <0.00010

0.00044 0.00020

0.109 0.0822

<0.020 <0.020

<0.000050 <0.000050

0.020 <0.010

0.0252 0.0209

53.2 18.5

0.00017 <0.00020

Total Metals

Dissolved Metals

DLAI

DLB



24-MAY-18 14:17 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

RG_MU4_DAAL1_
WS_20180510_13

47

RG_MU4_DAAL2_
WS_20180510_15

30

RG_MU4_DAAL1_
WS_20180510_13

47_FB-HG

RG_MU4_DAAL2_
WS_20180510_15

30_FB-HG

L2093551-1 L2093551-2 L2093551-3 L2093551-4

13:47 15:30 13:47 15:30

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.10 <0.10

0.00100 0.00053

<0.010 0.099

<0.000050 0.000132

0.0050 0.0015

12.0 4.17

0.00023 0.00183

<0.000025 <0.0000050

0.00458 0.000179

0.00193 0.00075

1.38 0.485

0.303 0.290

3.82 2.85

<0.000010 0.000011

2.76 2.40

0.243 0.0431

0.000072 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000576 0.000034

0.00061 <0.00050

<0.0010 0.0011

Dissolved Metals

DLM



Reference Information

DLAI

DLB

DLHC

DLM

MB-LOR

MS-B

RRV

Detection limit raised due to low level analytical interference or background.

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

24-MAY-18 14:17 (MT)

L2093551 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

ALS Test Code Test Description

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2093551-2
L2093551-2
L2093551-1, -2
L2093551-1
L2093551-1
L2093551-1, -2
L2093551-1
L2093551-1, -2
L2093551-1
L2093551-1
L2093551-1
L2093551-1, -2
L2093551-1
L2093551-1, -2
L2093551-1
L2093551-1, -2
L2093551-1, -2
L2093551-1, -2
L2093551-1, -2
L2093551-1, -2
L2093551-1, -2
L2093551-1, -2

Chromium (Cr)-Dissolved
Manganese (Mn)-Dissolved
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total
Nitrate (as N)
Sulfate (SO4)

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8



Reference Information 24-MAY-18 14:17 (MT)

L2093551 CONTD....
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BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)
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NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP RIV 20180409

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good 

Report Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4047034

R4044445

R4048827

R4051666

R4046057

R4048204

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2774591-23

WG2774591-22

WG2773067-14

WG2773067-13

WG2773389-3

WG2773389-2

WG2773389-1

WG2774370-18

WG2774370-17

WG2773990-14

WG2773990-13

WG2776567-6

WG2776567-5

L2093551-1

NP

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

100.3

1.7

91.2

<1.0

<0.000020

97.1

<0.000020

99.98

<0.000020

98.3

<0.050

107.7

<0.50

16-MAY-18

16-MAY-18

15-MAY-18

15-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

22-MAY-18

22-MAY-18

13-MAY-18

13-MAY-18

18-MAY-18

18-MAY-18

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4048204

R4046057

R4044445

R4046057

R4045887

R4047015

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2776567-6

WG2776567-5

WG2773990-14

WG2773990-13

WG2773067-14

WG2773067-13

WG2773990-14

WG2773990-13

WG2773422-2

WG2773422-1

WG2775171-2

WG2775171-1

NP

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

108.8

<0.50

100.4

<0.50

103.9

<2.0

106.8

<0.020

99.5

<0.0000050

98.2

<0.00050

18-MAY-18

18-MAY-18

13-MAY-18

13-MAY-18

15-MAY-18

15-MAY-18

13-MAY-18

13-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4048827Batch
DUP

LCS

WG2773389-3

WG2773389-2

L2093551-1
Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Calcium (Ca)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

<0.00010

0.00045

0.113

<0.000050

0.021

54.9

0.00016

0.00119

0.0051

12.1

0.00446

0.00223

1.41

0.000352

3.83

<0.000010

2.80

0.246

0.000085

<0.00010

<0.010

0.000624

0.00071

0.0018

102.2

96.7

96.8

101.0

97.7

90.9

99.7

100.1

97.2

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

N/A

3.8

3.6

N/A

2.3

3.1

N/A

17

2.3

1.1

2.6

15

2.2

15

0.4

N/A

1.1

1.4

17

N/A

N/A

7.9

16

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00010

0.00044

0.109

<0.000050

0.020

53.2

<0.00010

0.00100

0.0050

12.0

0.00458

0.00193

1.38

0.000303

3.82

<0.000010

2.76

0.243

0.000072

<0.00010

<0.010

0.000576

0.00061

<0.0010
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Quality Control Report
Page 4 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4048827Batch
LCS

MB

WG2773389-2

WG2773389-1 NP

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

96.8

96.6

93.5

96.2

98.5

94.4

96.5

96.7

96.9

98.0

95.8

93.9

94.9

99.4

97.8

98.6

96.2

98.9

96.5

101.5

95.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00012

<0.00010

<0.00020

<0.010

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01
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Quality Control Report
Page 5 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4048827

R4050367

Batch

Batch

MB

DUP

WG2773389-1

WG2777278-3

NP

L2093551-1

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

<0.000050

<0.0010

<0.0050

0.00025

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0034

<0.00010

0.00040

0.104

<0.000050

0.022

0.0000251

51.8

<0.00010

<0.00010

0.00083

<0.010

<0.000050

0.0049

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

N/A

N/A

2.2

0.6

N/A

0.6

0.7

1.5

N/A

N/A

0.5

N/A

N/A

1.7

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00044

0.109

<0.000050

0.020

0.0000252

53.2

0.00017

<0.00010

0.00100

<0.010

<0.000050

0.0050
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Quality Control Report
Page 6 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4050367Batch
DUP

LCS

WG2777278-3

WG2777278-2

L2093551-1
Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

12.1

0.00023

0.00437

0.00160

1.32

0.000355

4.06

<0.000010

2.72

0.225

0.000067

<0.00010

<0.010

0.000556

<0.00050

<0.0010

100.3

94.5

100.4

99.1

96.6

93.5

101.3

98.3

97.3

99.2

99.2

102.6

98.8

98.7

105.0

99.96

95.3

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

0.2

2.4

3.4

2.0

1.0

6.7

1.0

N/A

1.0

0.5

6.2

N/A

N/A

0.4

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

12.0

0.00023

0.00458

0.00193

1.38

0.000303

3.82

<0.000010

2.76

0.243

0.000072

<0.00010

<0.010

0.000576

0.00061

<0.0010
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Quality Control Report
Page 7 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4050367Batch
LCS

MB

WG2777278-2

WG2777278-1 LF

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

101.4

100.5

98.1

98.5

92.8

104.3

97.3

97.3

93.9

98.4

98.8

102.0

96.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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Quality Control Report
Page 8 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4050367

R4051666

Batch

Batch

MB

LCS

WG2777278-1

WG2774370-18

LF
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.6

113.8

107.6

108.5

109.0

93.6

105.7

102.4

105.0

102.8

107.7

107.2

110.6

94.2

116.8

101.3

104.2

108.0

105.1

108.7

109.2

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 9 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4051666Batch
LCS

MB

WG2774370-18

WG2774370-17

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

100.8

108.1

101.0

106.8

104.3

103.4

113.7

105.9

104.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002
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Quality Control Report
Page 10 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Water

Water

Water

Water

Water

Water

R4051666

R4048807

R4046057

R4046057

R4053138

R4054168

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

LCS

LCS

WG2774370-17

WG2777047-10

WG2777047-9

WG2773990-14

WG2773990-13

WG2773990-14

WG2773990-13

WG2777747-16

WG2777747-17

WG2778484-2

WG2778484-6

CL-ORP

CL-ORP

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.7

<0.0050

102.3

<0.0010

99.0

<0.0050

216

223

102.4

103.6

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

21-MAY-18

21-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

22-MAY-18

22-MAY-18

23-MAY-18

23-MAY-18

85-115

90-110

90-110

210-230

210-230

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

mV

%

%

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005
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Quality Control Report
Page 11 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

R4054168

R4044445

R4041629

R4046057

R4048626

R4048456

Batch

Batch

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2778484-1

WG2778484-5

WG2773067-14

WG2771284-2

WG2771284-6

WG2771284-1

WG2771284-5

WG2773990-14

WG2773990-13

WG2774577-5

WG2774577-4

WG2776840-6

WG2776840-5

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.0010

<0.0010

6.98

94.0

97.0

<0.0010

<0.0010

99.6

<0.30

96.2

<10

113.3

<0.050

23-MAY-18

23-MAY-18

15-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

13-MAY-18

17-MAY-18

17-MAY-18

19-MAY-18

19-MAY-18

6.9-7.1

80-120

80-120

90-110

85-115

75-125

mg/L

mg/L

pH

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.001

0.001

0.001

0.3

10

0.05
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Quality Control Report
Page 12 ofReport Date: 24-MAY-18Workorder: L2093551

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-CL

Water

Water

R4047678

R4041594

Batch

Batch

LCS

MB

LCS

MB

WG2774795-2

WG2774795-1

WG2771317-5

WG2771317-4

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

93.9

<1.0

99.0

<0.10

17-MAY-18

17-MAY-18

13-MAY-18

13-MAY-18

85-115

85-115

%

mg/L

%

NTU

1

0.1
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Quality Control Report
Page 13 ofReport Date: 24-MAY-18Workorder: L2093551

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 14 ofReport Date: 24-MAY-18Workorder: L2093551

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

10-MAY-18 13:47
10-MAY-18 15:30

15-MAY-18 13:00
15-MAY-18 13:00

0.25
0.25

119
118

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2093551 were received on 12-MAY-18 12:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

15-MAY-18

Lab Work Order #: L2095195

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL REV. 2
21-SEP-18 10:38 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8209

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00563597Project P.O. #: 

REP RIV 20180409C of C Numbers:
Legal Site Desc: 



21-SEP-18 10:38 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2095195 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

RG_DUP_WS_201
80514-0930

RG_DUP_WS_201
80514-0930_FB-

HG

RG_FB_WS_20180
514-0940

RG_FB_WS_20180
514-0940_FB-HG

RG_FSTRC_WS_2
0180514-0936

L2095195-1 L2095195-2 L2095195-3 L2095195-4 L2095195-5

09:30 09:30 09:40 09:40 09:36

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

476 <2.0 476

251 <0.50 256

8.09 5.80 8.44

296 463 341

2.9 <1.0 2.1

308 <10 315

1.40 0.11 1.70

1.3 2.0 <1.0

196 <1.0 173

<1.0 <1.0 16.8

<1.0 <1.0 <1.0

196 <1.0 189

0.0112 <0.0050 0.0106

<0.050 <0.050 <0.050

9.96 <0.50 9.98

0.215 <0.020 0.219

100 0.0 104

<0.0050 <0.0050 0.0093

<0.0010 <0.0010 <0.0010

0.542 <0.050 0.295

0.0016 <0.0010 0.0029

0.0214 <0.0010 0.0139

48.4 <0.30 49.8

5.22 <0.10 5.11

5.23 <0.10 5.32

0.1 0.0 2.0

4.18 <0.50 3.43

4.48 <0.50 3.73

0.0145 <0.0030 0.0112

0.00020 <0.00010 0.00019

0.00071 <0.00010 0.00068

0.0605 <0.00010 0.0597

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0298 <0.0050 0.0247

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2095195 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

RG_FSTRC_WS_2
0180514-0936_FB-

HG

RG_TB_WS_20180
514-0945

RG_PWP_WS_201
80514-0935

RG_PWP_WS_201
80514-0935_FB-

HG

RG_UTHP_WS_20
180514-1030

L2095195-6 L2095195-7 L2095195-8 L2095195-9 L2095195-10

09:36 09:45 09:35 09:35 10:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 383 404

222 246

5.60 8.45 8.43

389 250 248

<1.0 4.5 29.7

<10 288 289

<0.10 0.68 1.13

1.7 <1.0 <1.0

1.5 172 166

<1.0 15.0 14.8

<1.0 <1.0 <1.0

1.5 187 180

<0.0050 0.0650 0.0290

<0.050 <0.050 <0.050

<0.50 0.54 2.29

<0.020 0.093 0.100

8.4 112 119

<0.0050 <0.0050 0.0074

<0.0010 <0.0010 0.0014

<0.050 1.05 0.760

<0.0010 0.0045 0.0095

<0.0010 0.0434 0.0439

<0.30 18.2 33.9

<0.10 4.13 4.38

<0.10 4.64 5.22

-84.5 5.8 8.8

21.3 19.7

<0.50 23.2 20.9

<0.0030 0.0083 0.0167

<0.00010 0.00010 <0.00010

<0.00010 0.00038 0.00035

<0.00010 0.0659 0.0951

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 0.015 0.025

<0.0050 0.0058 0.0093

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV

RRV

RRV

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2095195 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS
14-MAY-18

RG_UTHP_WS_20
180514-1030_FB-

HG

L2095195-11

10:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



21-SEP-18 10:38 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2095195 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

RG_DUP_WS_201
80514-0930

RG_DUP_WS_201
80514-0930_FB-

HG

RG_FB_WS_20180
514-0940

RG_FB_WS_20180
514-0940_FB-HG

RG_FSTRC_WS_2
0180514-0936

L2095195-1 L2095195-2 L2095195-3 L2095195-4 L2095195-5

09:30 09:30 09:40 09:40 09:36

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

74.7 <0.050 74.0

0.00032 <0.00010 0.00017

0.14 <0.10 0.20

0.00124 <0.00050 0.00109

0.105 <0.010 0.115

0.000051 <0.000050 <0.000050

0.0022 <0.0010 0.0019

14.1 <0.10 13.8

0.0546 <0.00010 0.120

0.00089 <0.00050 <0.00050 <0.00050 0.00064

0.00255 <0.000050 0.00250

0.00125 <0.00050 0.00106

1.22 <0.050 1.04

1.28 <0.050 1.16

2.15 <0.10 2.01

<0.000010 <0.000010 <0.000010

3.81 <0.050 3.69

0.363 <0.00020 0.365

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00177 <0.000010 0.00161

0.00060 <0.00050 <0.00050

0.0040 <0.0030 0.0079

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00024 <0.00010 0.00021

0.00062 <0.00010 0.00056

0.0587 <0.00010 0.0593

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0148 <0.0050 0.0115

76.0 <0.050 77.5

<0.00010 0.00015 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2095195 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

RG_FSTRC_WS_2
0180514-0936_FB-

HG

RG_TB_WS_20180
514-0945

RG_PWP_WS_201
80514-0935

RG_PWP_WS_201
80514-0935_FB-

HG

RG_UTHP_WS_20
180514-1030

L2095195-6 L2095195-7 L2095195-8 L2095195-9 L2095195-10

09:36 09:45 09:35 09:35 10:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 49.1 56.8

0.00013 0.00012 <0.00010

<0.10 <0.10 0.15

<0.00050 0.00058 <0.00050

<0.010 0.024 0.042

<0.000050 <0.000050 <0.000050

<0.0010 0.0015 0.0099

<0.10 19.4 18.9

0.00014 0.0195 0.229

<0.00050 <0.00050 0.00241 <0.00050 0.00225

<0.000050 0.000881 0.000631

<0.00050 <0.00050 0.00077

<0.050 2.67 1.48

<0.050 0.140 3.16

<0.10 9.17 5.43

<0.000010 <0.000010 <0.000010

<0.050 2.23 5.33

<0.00020 0.105 0.554

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000061 0.000300

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB

LAB LAB

0.0059 0.0088

0.00011 0.00011

0.00035 0.00031

0.0668 0.0936

<0.020 <0.020

<0.000050 <0.000050

0.014 0.023

<0.0050 0.0086

53.7 63.6

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals

RRV

RRV



21-SEP-18 10:38 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2095195 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS
14-MAY-18

RG_UTHP_WS_20
180514-1030_FB-

HG

L2095195-11

10:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.00050

Total Metals

Dissolved Metals



21-SEP-18 10:38 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2095195 CONTD....

8PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

RG_DUP_WS_201
80514-0930

RG_DUP_WS_201
80514-0930_FB-

HG

RG_FB_WS_20180
514-0940

RG_FB_WS_20180
514-0940_FB-HG

RG_FSTRC_WS_2
0180514-0936

L2095195-1 L2095195-2 L2095195-3 L2095195-4 L2095195-5

09:30 09:30 09:40 09:40 09:36

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00100 <0.00050 0.00090

0.027 <0.010 0.028

<0.000050 <0.000050 <0.000050

0.0018 <0.0010 0.0018

14.9 <0.10 15.2

0.00070 <0.00010 0.00150

<0.0000050 <0.0000050 <0.0000050

0.00255 <0.000050 0.00249

0.00101 <0.00050 0.00098

1.22 <0.050 1.08

1.33 <0.050 1.32

2.03 <0.050 1.92

<0.000010 <0.000010 <0.000010

3.98 <0.050 4.00

0.377 <0.00020 0.381

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00172 <0.000010 0.00169

<0.00050 <0.00050 <0.00050

0.0016 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

RG_FSTRC_WS_2
0180514-0936_FB-

HG

RG_TB_WS_20180
514-0945

RG_PWP_WS_201
80514-0935

RG_PWP_WS_201
80514-0935_FB-

HG

RG_UTHP_WS_20
180514-1030

L2095195-6 L2095195-7 L2095195-8 L2095195-9 L2095195-10

09:36 09:45 09:35 09:35 10:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00053 <0.00050

0.025 0.027

<0.000050 <0.000050

0.0015 0.0109

21.4 21.2

0.00337 0.0137

<0.0000050 <0.0000050

0.000848 0.000560

<0.00050 0.00066

3.10 1.60

0.151 3.58

8.87 5.19

<0.000010 <0.000010

2.65 5.90

0.107 0.596

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000061 0.000331

<0.00050 <0.00050

0.0018 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS
14-MAY-18

RG_UTHP_WS_20
180514-1030_FB-

HG

L2095195-11

10:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

21-SEP-18 10:38 (MT)
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Additional Comments for Sample Listed:

Samplenum Matrix Sample Comments

L2095195-7 Water Note: RRV FOR ALK

Report Remarks

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-ED

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2095195-1, -10, -3, -5, -8
L2095195-1, -10, -3, -5, -8
L2095195-1, -10, -3, -5, -8
L2095195-1, -10, -3, -5, -8
L2095195-1, -10, -3, -5, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8
L2095195-1, -10, -3, -5, -7, -8

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Boron (B)-Total
Calcium (Ca)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Potassium (K)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Nitrate (as N)
Nitrate (as N)
Sulfate (SO4)
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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C-TOT-ORG-LOW-CL

CL-IC-N-ED

EC-L-PCT-CL

F-IC-N-ED

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL REV. 2
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NO2-L-IC-N-ED

NO3-L-IC-N-ED

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-ED

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL REV. 2
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

REP RIV 20180409

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-ED

Water

Water

Water

Water

Water

R4053615

R4049897

R4050367

R4053685

R4050726

R4047580

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

DUP

DUP

LCS

MB

DUP

LCS

WG2778771-11

WG2778771-8

WG2778771-10

WG2778771-7

WG2777473-2

WG2777473-1

WG2775520-2

WG2775520-1

WG2775520-3

WG2775561-3

WG2775561-2

WG2775561-1

WG2774141-7

WG2774141-17

LF

L2095195-1

L2095195-7

L2095195-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

105.0

103.8

1.9

1.8

108.5

<1.0

103.0

<0.000020

<0.000020

<0.000020

92.9

<0.000020

<0.050

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

21-MAY-18

21-MAY-18

22-MAY-18

22-MAY-18

23-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

17-MAY-18

N/A

N/A

N/A

20

20

20

85-115

85-115

85-115

80-120

80-120

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

%

mg/L

mg/L

2

2

1

0.00002

0.00002

RPD-NA

RPD-NA

RPD-NA

<0.000020

<0.000020

<0.050
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Quality Control Report
Page 2 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-ED

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

R4047580

R4048711

R4048711

Batch

Batch

Batch

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MS

LCS

MB

LCS

MB

WG2774141-17

WG2774141-19

WG2774141-2

WG2774141-21

WG2774141-23

WG2774141-5

WG2774141-1

WG2774141-18

WG2774141-20

WG2774141-22

WG2774141-24

WG2774141-6

WG2774141-8

WG2777025-2

WG2777025-1

WG2777025-2

WG2777025-1

L2095195-3

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

102.5

99.8

100.1

105.1

102.8

96.0

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

104.4

105.0

<0.50

105.2

<0.50

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

20-MAY-18

20-MAY-18

20-MAY-18

20-MAY-18

85-115

85-115

85-115

85-115

85-115

85-115

75-125

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

mg/L

0.05

0.05

0.05

0.05

0.05

0.05

0.5

0.5
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-ED

EC-L-PCT-CL

F-IC-N-ED

Water

Water

Water

R4047580

R4049897

Batch

Batch

DUP

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MS

LCS

MB

WG2774141-7

WG2774141-17

WG2774141-19

WG2774141-2

WG2774141-21

WG2774141-23

WG2774141-5

WG2774141-1

WG2774141-18

WG2774141-20

WG2774141-22

WG2774141-24

WG2774141-6

WG2774141-8

WG2777473-2

WG2777473-1

L2095195-3

L2095195-3

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.50

103.5

104.0

102.1

104.1

104.1

103.5

<0.50

<0.50

<0.50

<0.50

<0.50

<0.50

106.7

100.5

<2.0

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

21-MAY-18

21-MAY-18

N/A 20

90-110

90-110

90-110

90-110

90-110

90-110

75-125

90-110

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

uS/cm

0.5

0.5

0.5

0.5

0.5

0.5

2

RPD-NA<0.50
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-ED

HG-D-CVAA-VA

Water

Water

R4047580

R4053727

R4055374

Batch

Batch

Batch

DUP

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MS

LCS

MB

DUP

LCS

WG2774141-7

WG2774141-17

WG2774141-19

WG2774141-2

WG2774141-21

WG2774141-23

WG2774141-5

WG2774141-1

WG2774141-18

WG2774141-20

WG2774141-22

WG2774141-24

WG2774141-6

WG2774141-8

WG2776584-2

WG2776584-1

WG2779037-3

WG2779037-2

L2095195-3

L2095195-3

LF

L2095195-1

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.020

106.7

105.4

104.4

105.9

106.5

106.3

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

110.4

102.9

<0.0000050

<0.0000050

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

23-MAY-18

23-MAY-18

24-MAY-18

N/A

N/A

20

20

90-110

90-110

90-110

90-110

90-110

90-110

75-125

80-120

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

0.02

0.02

0.02

0.02

0.02

0.02

0.000005

RPD-NA

RPD-NA

<0.020

<0.0000050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4055374

R4048421

R4048422

R4050367

Batch

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

MB

LCS

MB

LCS

WG2779037-2

WG2779037-1

WG2779037-4

WG2776772-3

WG2776772-2

WG2776772-1

WG2776783-2

WG2776783-1

WG2775520-2

LF

L2095195-8

L2095195-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

97.6

<0.0000050

96.2

0.00086

104.0

<0.00050

96.7

<0.00050

95.3

91.3

96.0

96.2

101.2

98.3

96.7

100.8

92.5

95.7

95.5

99.2

100.5

102.7

24-MAY-18

24-MAY-18

24-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

3.4 20

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

ug/L

%

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

0.0005

0.00089

22



Quality Control Report
Page 6 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4050367Batch
LCS

MB

WG2775520-2

WG2775520-1 LF

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

99.3

97.8

92.8

97.6

97.0

97.2

101.6

88.2

99.7

93.7

98.4

90.5

88.5

100.4

98.7

96.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

22



Quality Control Report
Page 7 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4050367

R4053685

Batch

Batch

MB

DUP

WG2775520-1

WG2775520-3

LF

L2095195-1

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

0.00023

0.00060

0.0603

<0.000050

<0.010

0.0000169

78.3

<0.00010

<0.00010

0.00102

0.028

<0.000050

0.0019

15.5

0.00072

0.00264

0.00103

1.26

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

N/A

6.3

4.1

2.7

N/A

N/A

13

3.0

N/A

N/A

2.8

3.4

N/A

3.4

3.6

2.4

3.5

2.5

3.1

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00024

0.00062

0.0587

<0.000050

<0.010

0.0000148

76.0

<0.00010

<0.00010

0.00100

0.027

<0.000050

0.0018

14.9

0.00070

0.00255

0.00101

1.22

22



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4053685

R4054975

Batch

Batch

DUP

DUP

WG2775520-3

WG2779078-3

L2095195-1

L2095195-8

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

0.00124

2.05

<0.000010

4.09

0.393

<0.000010

<0.00010

<0.010

0.00181

<0.00050

0.0017

0.0040

<0.00010

0.00039

0.0651

<0.000050

0.015

0.0000059

49.8

<0.00010

<0.00010

<0.00050

0.020

<0.000050

0.0016

20.0

0.00045

0.000870

<0.00050

2.82

9.22

<0.000010

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

7.0

1.1

N/A

2.7

4.0

N/A

N/A

N/A

4.9

N/A

8.0

0.9

N/A

0.8

0.1

N/A

3.4

N/A

2.3

N/A

N/A

N/A

2.2

N/A

4.9

1.3

4.9

0.2

N/A

0.3

3.3

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00133

2.03

<0.000010

3.98

0.377

<0.000010

<0.00010

<0.010

0.00172

<0.00050

0.0016

0.0059

0.00011

0.00035

0.0668

<0.000050

0.014

<0.0000050

53.7

<0.00010

<0.00010

0.00053

0.025

<0.000050

0.0015

21.4

0.00337

0.000848

<0.00050

3.10

8.87

<0.000010

22



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4054975Batch
DUP

LCS

WG2779078-3

WG2779078-2

L2095195-8
Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

2.51

0.0988

<0.000010

<0.00010

<0.010

0.000067

<0.00050

0.0012

106.1

91.8

106.1

110.3

97.6

95.3

109.4

99.1

107.6

107.4

106.4

107.3

102.6

109.3

112.4

105.7

95.1

108.7

105.3

100.8

99.5

99.2

109.3

95.9

99.6

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

3.3

1.4

N/A

N/A

N/A

2.4

N/A

2.1

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

2.65

0.107

<0.000010

<0.00010

<0.010

0.000061

<0.00050

0.0018

22



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4054975Batch
LCS

MB

WG2779078-2

WG2779078-1 LF

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

97.2

105.2

103.7

108.9

102.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

22
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4054975

R4050726

Batch

Batch

MB

LCS

WG2779078-1

WG2775561-2

LF
Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

<0.00050

<0.0010

100.5

96.3

101.2

101.6

98.1

87.7

97.2

94.8

99.8

99.2

98.0

98.7

95.7

88.2

106.4

101.7

89.9

100.4

100.3

98.7

103.8

93.1

95.2

92.8

95.2

92.7

97.7

98.8

102.5

23-MAY-18

23-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.001
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Quality Control Report
Page 12 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4050726Batch
LCS

MB

WG2775561-2

WG2775561-1

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

95.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

21-MAY-18

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

22



Quality Control Report
Page 13 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4052613Batch
DUP

LCS

WG2777926-3

WG2777926-2

L2095195-7
Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00012

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

0.00011

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

104.0

109.4

109.3

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

8.8

N/A

N/A

N/A

N/A

N/A

N/A

17

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00013

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

0.00014

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

22



Quality Control Report
Page 14 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4052613Batch
LCS

MB

WG2777926-2

WG2777926-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

108.7

102.8

106.7

111.1

103.9

106.6

107.3

105.7

105.5

102.8

111.1

114.6

103.2

104.0

109.1

110.2

106.3

106.0

103.1

112.5

101.9

101.9

102.3

106.6

104.5

110.1

108.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

22



Quality Control Report
Page 15 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-ED

Water

Water

Water

R4052613

R4050795

R4047580

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

WG2777926-1

WG2777829-18

WG2777829-17

WG2774141-7

WG2774141-17

L2095195-3

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.6

<0.0050

<0.0010

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

22-MAY-18

17-MAY-18N/A 20

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

RPD-NA<0.0010
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Quality Control Report
Page 16 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-ED

NO3-L-IC-N-ED

Water

Water

R4047580

R4047580

Batch

Batch

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MS

DUP

LCS

LCS

LCS

LCS

LCS

WG2774141-17

WG2774141-19

WG2774141-2

WG2774141-21

WG2774141-23

WG2774141-5

WG2774141-1

WG2774141-18

WG2774141-20

WG2774141-22

WG2774141-24

WG2774141-6

WG2774141-8

WG2774141-7

WG2774141-17

WG2774141-19

WG2774141-2

WG2774141-21

WG2774141-23

L2095195-3

L2095195-3

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

105.5

105.4

105.2

105.3

105.5

105.2

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

108.1

<0.0050

103.8

103.9

102.0

104.1

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

N/A 20

90-110

90-110

90-110

90-110

90-110

90-110

75-125

90-110

90-110

90-110

90-110

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

%

%

0.001

0.001

0.001

0.001

0.001

0.001

RPD-NA<0.0050
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Quality Control Report
Page 17 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-ED

ORP-CL

P-T-L-COL-ED

PH-CL

Water

Water

Water

Water

R4047580

R4055445

R4057160

Batch

Batch

Batch

LCS

LCS

MB

MB

MB

MB

MB

MB

MS

CRM

CRM

DUP

LCS

LCS

MB

MB

WG2774141-23

WG2774141-5

WG2774141-1

WG2774141-18

WG2774141-20

WG2774141-22

WG2774141-24

WG2774141-6

WG2774141-8

WG2779021-13

WG2779021-14

WG2779021-15

WG2780992-2

WG2780992-8

WG2780992-1

WG2780992-7

L2095195-3

CL-ORP

CL-ORP

L2095195-5

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

105.5

103.4

<0.0050

<0.0050

<0.0050

<0.0050

<0.0050

<0.0050

106.5

218

223

333

102.6

103.6

<0.0010

<0.0010

17-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

23-MAY-18

23-MAY-18

23-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

7.8 15

90-110

90-110

75-125

210-230

210-230

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mV

mV

mV

%

%

mg/L

mg/L

0.005

0.005

0.005

0.005

0.005

0.005

0.001

0.001

J341
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Quality Control Report
Page 18 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-ED

Water

Water

Water

R4049897

R4047047

R4047580

Batch

Batch

Batch

LCS

DUP

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MS

DUP

LCS

LCS

LCS

LCS

LCS

WG2777473-2

WG2774705-7

WG2774705-10

WG2774705-14

WG2774705-2

WG2774705-6

WG2774705-1

WG2774705-13

WG2774705-5

WG2774705-9

WG2774705-8

WG2774141-7

WG2774141-17

WG2774141-19

WG2774141-2

WG2774141-21

WG2774141-23

L2095195-10

L2095195-10

L2095195-3

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

7.00

0.0096

98.4

97.6

96.4

96.8

<0.0010

<0.0010

<0.0010

<0.0010

100.2

<0.30

104.4

104.7

102.9

104.9

21-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

1.0

N/A

20

20

6.9-7.1

80-120

80-120

80-120

80-120

70-130

90-110

90-110

90-110

90-110

pH

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

%

%

0.001

0.001

0.001

0.001

RPD-NA

0.0095

<0.30
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Quality Control Report
Page 19 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-ED

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-LOW-VA

Water

Water

Water

Water

R4047580

R4050877

R4048456

Batch

Batch

Batch

LCS

LCS

MB

MB

MB

MB

MB

MB

MS

LCS

MB

DUP

LCS

MB

MS

WG2774141-23

WG2774141-5

WG2774141-1

WG2774141-18

WG2774141-20

WG2774141-22

WG2774141-24

WG2774141-6

WG2774141-8

WG2777048-2

WG2777048-1

WG2776840-11

WG2776840-10

WG2776840-9

WG2776840-12

L2095195-3

L2095195-3

L2095195-5

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

104.9

104.2

<0.30

<0.30

<0.30

<0.30

<0.30

<0.30

109.1

96.3

<10

<0.050

97.2

<0.050

97.9

17-MAY-18

16-MAY-18

16-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

17-MAY-18

16-MAY-18

17-MAY-18

21-MAY-18

21-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

19-MAY-18

N/A 20

90-110

90-110

75-125

85-115

75-125

70-130

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

0.3

0.3

0.3

0.3

0.3

0.3

10

0.05

RPD-NA<0.050

22



Quality Control Report
Page 20 ofReport Date: 21-SEP-18Workorder: L2095195

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-CL

Water

Water

R4050390

R4046533

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

WG2775745-2

WG2775745-4

WG2775745-1

WG2775745-3

WG2773854-11

WG2773854-10

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

100.3

97.9

<1.0

<1.0

99.0

<0.10

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

16-MAY-18

16-MAY-18

85-115

85-115

85-115

%

%

mg/L

mg/L

%

NTU

1

1

0.1
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Quality Control Report
Page 21 ofReport Date: 21-SEP-18Workorder: L2095195

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 22 ofReport Date: 21-SEP-18Workorder: L2095195

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
8

10

14-MAY-18 09:30
14-MAY-18 09:40
14-MAY-18 09:36
14-MAY-18 09:45
14-MAY-18 09:35
14-MAY-18 10:30

21-MAY-18 11:00
21-MAY-18 11:00
21-MAY-18 11:00
21-MAY-18 11:00
21-MAY-18 11:00
21-MAY-18 11:00

0.25
0.25
0.25
0.25
0.25
0.25

169
169
169
169
169
168

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2095195 were received on 15-MAY-18 12:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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14-AUG-18 11:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2136232 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18

RG_ERIMF_WS_2
0180724-1724

RG_ERIMF_WS_2
0180724-1724_FB-

HG

RG_DUP_WS_201
80724-1724

RG_DUP_WS_201
80724-1724_FB-

HG

L2136232-1 L2136232-2 L2136232-3 L2136232-4

17:24 17:24 17:24 17:24

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

272 278

151 141

8.16 8.28

206 305

2.4 1.4

168 164

0.88 1.22

<1.0 <1.0

148 144

<1.0 <1.0

<1.0 <1.0

148 144

0.0254 0.0266

<0.050 <0.050

1.65 1.70

0.119 0.123

101 97.0

<0.0050 0.0056

<0.0010 <0.0010

0.286 0.161

0.0015 0.0012

0.0068 0.0059

5.93 6.04

3.13 3.05

3.16 2.96

0.6 -1.5

3.84 3.77

3.79 3.45

0.0080 0.0059

<0.00010 <0.00010

0.00054 0.00049

0.145 0.127

<0.020 <0.020

<0.000050 <0.000050

0.012 0.012

0.0074 0.0051

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



14-AUG-18 11:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2136232 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18

RG_ERIMF_WS_2
0180724-1724

RG_ERIMF_WS_2
0180724-1724_FB-

HG

RG_DUP_WS_201
80724-1724

RG_DUP_WS_201
80724-1724_FB-

HG

L2136232-1 L2136232-2 L2136232-3 L2136232-4

17:24 17:24 17:24 17:24

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

37.9 35.3

<0.00010 <0.00010

<0.10 <0.10

<0.00050 <0.00050

0.294 0.267

<0.000050 <0.000050

0.0073 0.0072

13.6 12.3

0.0280 0.0251

<0.00050 <0.00050 <0.00050 <0.00050

0.000960 0.000961

0.00061 <0.00050

0.887 0.793

0.091 0.118

1.55 1.51

<0.000010 <0.000010

2.87 2.64

0.159 0.158

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000253 0.000251

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00042 0.00045

0.133 0.129

<0.020 <0.020

<0.000050 <0.000050

0.011 0.011

<0.0050 <0.0050

38.8 34.9

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals



14-AUG-18 11:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18

RG_ERIMF_WS_2
0180724-1724

RG_ERIMF_WS_2
0180724-1724_FB-

HG

RG_DUP_WS_201
80724-1724

RG_DUP_WS_201
80724-1724_FB-

HG

L2136232-1 L2136232-2 L2136232-3 L2136232-4

17:24 17:24 17:24 17:24

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

0.124 0.125

<0.000050 <0.000050

0.0074 0.0070

13.0 13.0

0.00292 0.00449

<0.0000050 <0.0000050

0.000996 0.000951

0.00057 0.00050

0.905 0.858

0.104 0.098

1.40 1.48

<0.000010 <0.000010

2.89 2.79

0.169 0.151

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000245 0.000236

<0.00050 <0.00050

<0.0020 0.0011

Dissolved Metals

DLB



Reference Information

DLB

DLHC

MB-LOR

MS-B

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - LAB TO FILTER/PRESERVE DOC/DIS METALS

Description Qualifier      

Description       Qualifier      

14-AUG-18 11:00 (MT)

L2136232 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2136232-1, -3
L2136232-1, -3
L2136232-1, -3
L2136232-1, -3
L2136232-1, -3
L2136232-1, -3
L2136232-1, -3
L2136232-1
L2136232-1
L2136232-1
L2136232-1
L2136232-1
L2136232-1

Aluminum (Al)-Dissolved
Zinc (Zn)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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6PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   

8



Reference Information 14-AUG-18 11:00 (MT)

L2136232 CONTD....

7PAGE of

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects P

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4162583

R4161167

R4150127

R4151911

R4153024

R4159004

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

MS

WG2844744-2

WG2844744-1

WG2842877-5

WG2842877-4

WG2835072-3

WG2835072-2

WG2835072-1

WG2835072-4

WG2838197-2

WG2838197-1

WG2840725-2

WG2840725-1

WG2840725-4

L2136232-1

LF

L2136232-3

L2136232-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

103.3

1.9

96.7

<1.0

<0.000020

103.2

<0.000020

94.6

100.2

<0.000020

104.3

<0.000020

104.1

07-AUG-18

07-AUG-18

06-AUG-18

06-AUG-18

30-JUL-18

30-JUL-18

30-JUL-18

31-JUL-18

01-AUG-18

01-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

N/A 20

85-115

85-115

80-120

70-130

80-120

80-120

70-130

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.00002

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

Water

R4145094

R4165552

R4165552

R4145094

R4161167

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG2834618-7

WG2834618-6

WG2834618-5

WG2834618-8

WG2847169-2

WG2847169-1

WG2847169-2

WG2847169-1

WG2834618-7

WG2834618-6

WG2834618-5

WG2834618-8

WG2842877-5

WG2842877-4

L2136232-1

L2136232-1

L2136232-1

L2136232-1

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.050

93.3

<0.050

109.8

95.9

<0.50

95.8

<0.50

1.64

99.6

<0.50

101.3

100.2

<2.0

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

06-AUG-18

06-AUG-18

N/A

0.4

20

20

85-115

75-125

80-120

80-120

90-110

75-125

90-110

mg/L

%

mg/L

%

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

uS/cm

0.05

0.5

0.5

0.5

2

RPD-NA<0.050

1.65
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Quality Control Report
Page 3 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4145094

R4150347

R4149729

R4150127

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

DUP

WG2834618-7

WG2834618-6

WG2834618-5

WG2834618-8

WG2836831-2

WG2836831-1

WG2836789-4

WG2836789-2

WG2836789-1

WG2835072-3

L2136232-1

L2136232-1

LF

L2136232-4

L2136232-1

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

0.117

95.9

<0.020

106.6

97.2

<0.0000050

<0.00050

102.4

<0.00050

<0.0030

<0.00010

0.00046

0.138

<0.000050

0.011

<0.0000050

38.7

<0.00010

<0.00010

0.00050

0.129

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

31-JUL-18

31-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

1.3

N/A

N/A

N/A

10

3.6

N/A

2.2

N/A

0.5

N/A

N/A

N/A

4.0

20

20

20

20

20

20

20

20

20

20

20

20

20

20

90-110

75-125

80-120

80-120

mg/L

%

mg/L

%

%

mg/L

ug/L

%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.119

<0.00050

<0.0030

<0.00010

0.00042

0.133

<0.000050

0.011

<0.0000050

38.8

<0.00010

<0.00010

<0.00050

0.124
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Quality Control Report
Page 4 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4150127Batch
DUP

LCS

WG2835072-3

WG2835072-2

L2136232-1
Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

<0.000050

0.0075

13.6

0.00317

0.000994

0.00056

0.950

0.000100

1.42

<0.000010

3.04

0.165

<0.000010

<0.00010

<0.010

0.000257

<0.00050

<0.0020

100.5

99.8

103.2

101.0

100.8

97.4

100.5

99.97

99.8

101.4

102.2

96.8

101.1

103.3

102.0

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

N/A

1.9

4.9

8.1

0.2

1.5

4.8

3.6

1.1

N/A

5.2

2.8

N/A

N/A

N/A

4.7

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000050

0.0074

13.0

0.00292

0.000996

0.00057

0.905

0.000104

1.40

<0.000010

2.89

0.169

<0.000010

<0.00010

<0.010

0.000245

<0.00050

<0.0020
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Quality Control Report
Page 5 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4150127Batch
LCS

MB

WG2835072-2

WG2835072-1 LF

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

101.8

99.5

103.6

102.7

101.3

99.6

100.2

105.3

99.3

100.3

101.4

97.3

104.6

104.7

97.8

0.0017

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR 0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

16



Quality Control Report
Page 6 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4150127

R4151911

Batch

Batch

MB

MS

WG2835072-1

WG2835072-4

LF

L2136232-3

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

0.0021

95.1

99.8

100.4

N/A

94.1

89.5

95.8

N/A

95.5

94.5

92.8

96.3

94.2

92.5

N/A

93.2

96.5

91.1

93.9

100.5

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

30-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MB-LOR

MS-B

MS-B

MS-B

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

16



Quality Control Report
Page 7 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4151911

R4153024

Batch

Batch

MS

LCS

WG2835072-4

WG2838197-2

L2136232-3
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

89.6

103.3

N/A

N/A

97.2

95.1

92.9

97.7

98.7

96.2

93.7

101.2

99.6

101.5

96.1

89.6

97.1

94.3

95.0

96.5

93.1

98.0

99.0

98.4

96.1

94.6

98.5

97.3

94.4

96.2

99.4

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B
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Quality Control Report
Page 8 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4153024Batch
LCS

MB

WG2838197-2

WG2838197-1

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

99.3

94.9

98.7

100.7

96.7

85.8

99.9

97.0

91.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002
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Quality Control Report
Page 9 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4153024

R4159004

Batch

Batch

MB

LCS

WG2838197-1

WG2840725-2

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

112.2

102.0

107.3

113.2

109.6

99.6

108.9

103.2

101.0

107.8

108.4

109.9

108.3

98.9

110.1

111.2

102.7

110.1

109.1

105.2

103.8

102.6

110.2

106.7

103.0

105.4

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 10 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4159004Batch
LCS

MB

WG2840725-2

WG2840725-1

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

100.9

113.3

110.1

104.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005
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Quality Control Report
Page 11 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4159004Batch
MB

MS

WG2840725-1

WG2840725-4 L2136232-1

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

<0.0030

110.4

101.3

110.8

N/A

104.2

100.6

108.1

N/A

104.6

107.5

107.8

107.1

101.9

96.7

N/A

N/A

104.9

107.7

106.5

107.7

99.6

107.3

N/A

N/A

103.8

105.7

105.0

108.2

110.4

104.5

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.003
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Quality Control Report
Page 12 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

Water

Water

Water

Water

Water

Water

R4168258

R4145094

R4145094

R4162331

R4163792

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

CRM

LCS

MB

WG2848254-6

WG2848254-5

WG2834618-7

WG2834618-6

WG2834618-5

WG2834618-8

WG2834618-7

WG2834618-6

WG2834618-5

WG2834618-8

WG2844346-7

WG2844346-8

WG2845455-6

WG2845455-5

L2136232-1

L2136232-1

L2136232-1

L2136232-1

CL-ORP

CL-ORP

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

108.5

<0.0050

<0.0010

105.4

<0.0010

106.7

<0.0050

98.0

<0.0050

115.6

219

212

95.6

<0.0010

13-AUG-18

13-AUG-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

07-AUG-18

07-AUG-18

10-AUG-18

10-AUG-18

N/A

N/A

20

20

85-115

90-110

75-125

90-110

75-125

210-230

210-230

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

mV

%

mg/L

0.005

0.001

0.005

0.001

RPD-NA

RPD-NA

<0.0010

<0.0050
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Quality Control Report
Page 13 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4161167

R4144313

R4145094

R4145902

R4160288

Batch

Batch

Batch

Batch

Batch

LCS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

WG2842877-5

WG2834139-11

WG2834139-10

WG2834139-2

WG2834139-1

WG2834139-9

WG2834139-12

WG2834618-7

WG2834618-6

WG2834618-5

WG2834618-8

WG2835234-2

WG2835234-1

WG2842831-13

WG2842831-12

L2136232-3

L2136232-3

L2136232-1

L2136232-1

L2136232-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

6.98

0.0010

98.7

97.4

<0.0010

<0.0010

111.4

5.89

98.5

<0.30

103.2

97.0

<10

0.272

06-AUG-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

28-JUL-18

28-JUL-18

07-AUG-18

17

0.7

5.0

20

20

20

6.9-7.1

80-120

80-120

70-130

90-110

75-125

85-115

pH

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

0.001

0.001

0.3

10

0.0012

5.93

0.286
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Quality Control Report
Page 14 ofReport Date: 14-AUG-18Workorder: L2136232

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4160288

R4145894

R4144975

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

WG2842831-12

WG2842831-11

WG2842831-14

WG2834998-2

WG2834998-1

WG2833260-15

WG2833260-14

L2136232-3

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

100.4

<0.050

111.5

99.1

<1.0

98.5

<0.10

07-AUG-18

07-AUG-18

07-AUG-18

27-JUL-18

27-JUL-18

26-JUL-18

26-JUL-18

75-125

70-130

85-115

85-115

%

mg/L

%

%

mg/L

%

NTU

0.05

1

0.1
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Quality Control Report
Page 15 ofReport Date: 14-AUG-18Workorder: L2136232

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

MS-B

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Page 16 ofReport Date: 14-AUG-18Workorder: L2136232

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

24-JUL-18 17:24
24-JUL-18 17:24

06-AUG-18 17:00
06-AUG-18 17:00

0.25
0.25

312
312

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2136232 were received on 26-JUL-18 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

26-JUL-18

Lab Work Order #: L2136503

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
16-AUG-18 18:09 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

Regional Effects ProC of C Numbers:
Legal Site Desc: 



16-AUG-18 18:09 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2136503 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18

RG_DUP_WS_201
80724-1753

RG_DUP_WS_201
80724-1753_FB-

HG

RG_FB_WS_20180
724-1810

RG_FB_WS_20180
724-1810_FB-HG

RG_STPD_WS_20
180724-1753

L2136503-1 L2136503-2 L2136503-3 L2136503-4 L2136503-5

17:53 17:53 18:10 18:10 17:53

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

328 <2.0 313

161 <0.50 160

8.42 5.35 8.40

318 352 327

2.7 <1.0 5.9

211 <10 203

1.29 <0.10 1.56

<1.0 1.8 <1.0

121 <1.0 123

2.8 <1.0 2.4

<1.0 <1.0 <1.0

124 <1.0 125

0.0277 0.0089 0.0265

<0.050 <0.050 <0.050

1.30 <0.50 1.26

0.176 <0.020 0.167

97.8 0.0 97.8

0.147 <0.0050 0.135

0.0045 <0.0010 0.0044

0.404 <0.050 0.267

0.0019 0.0019 0.0582

0.0141 <0.0010 0.0127

41.6 <0.30 40.1

3.40 <0.10 3.38

3.32 <0.10 3.31

-1.1 0.0 -1.1

3.37 <0.50 3.28

4.36 <0.50 4.14

0.0386 <0.0030 0.0586

0.00014 <0.00010 0.00014

0.00036 <0.00010 0.00040

0.0778 <0.00010 0.0814

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0141 <0.0050 0.0172

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

HTD

RRV

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2136503 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18

RG_STPD_WS_20
180724-1753_FB-

HG

RG_TB_WS_20180
724-1810

RG_ERWSF_WS_
20180724-1810

RG_ERWSF_WS_
20180724-

1810_FB-HG

RG_DUP_WS_201
80724-1816

L2136503-6 L2136503-7 L2136503-8 L2136503-9 L2136503-10

17:53 18:10 18:10 18:10 18:16

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 380 387

203 201

4.86 8.32 8.35

445 345 356

<1.0 11.1 16.4

<10 259 271

<0.10 35.6 45.4

1.9 <1.0 <1.0

<1.0 170 168

<1.0 2.2 2.6

<1.0 <1.0 <1.0

<1.0 172 170

0.0476 0.177 0.184

<0.050 <0.050 <0.050

<0.50 18.6 19.3

<0.020 0.094 0.099

0.0 116 116

<0.0050 0.0404 0.0265

<0.0010 0.0017 0.0015

<0.050 0.591 1.46

<0.0010 0.0025 <0.0010

0.0021 0.0522 0.0759

<0.30 6.80 6.93

<0.10 4.11 4.10

<0.10 4.77 4.76

0.0 7.4 7.5

5.31 6.43

0.91 6.39 11.7

<0.0030 0.443 0.523

<0.00010 0.00025 0.00029

<0.00010 0.00165 0.00162

<0.00010 0.218 0.211

<0.020 0.034 0.039

<0.000050 <0.000050 <0.000050

<0.010 0.018 0.019

<0.0050 0.0388 0.0662

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

HTD
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Sample ID 
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Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2136503 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS
24-JUL-18

RG_DUP_WS_201
80724-1816_FB-

HG

L2136503-11

18:16

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



16-AUG-18 18:09 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2136503 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18

RG_DUP_WS_201
80724-1753

RG_DUP_WS_201
80724-1753_FB-

HG

RG_FB_WS_20180
724-1810

RG_FB_WS_20180
724-1810_FB-HG

RG_STPD_WS_20
180724-1753

L2136503-1 L2136503-2 L2136503-3 L2136503-4 L2136503-5

17:53 17:53 18:10 18:10 17:53

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

38.5 <0.050 38.3

0.00025 <0.00010 0.00025

0.11 <0.10 0.13

0.00057 <0.00050 0.00058

0.135 <0.010 0.158

0.000116 <0.000050 0.000145

0.0066 <0.0010 0.0064

14.8 <0.10 14.8

0.0250 <0.00010 0.0288

0.00055 <0.00050 <0.00050 <0.00050 0.00075

0.00103 <0.000050 0.00105

<0.00050 <0.00050 0.00056

0.386 <0.050 0.389

4.41 <0.050 4.41

0.87 <0.10 0.90

<0.000010 <0.000010 <0.000010

2.24 <0.050 2.21

0.142 <0.00020 0.142

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000771 <0.000010 0.000762

<0.00050 <0.00050 <0.00050

0.0339 <0.0030 0.0066

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00013 <0.00010 0.00013

0.00039 <0.00010 0.00035

0.0805 <0.00010 0.0798

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 0.0054

38.9 <0.050 39.0

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals



16-AUG-18 18:09 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2136503 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18

RG_STPD_WS_20
180724-1753_FB-

HG

RG_TB_WS_20180
724-1810

RG_ERWSF_WS_
20180724-1810

RG_ERWSF_WS_
20180724-

1810_FB-HG

RG_DUP_WS_201
80724-1816

L2136503-6 L2136503-7 L2136503-8 L2136503-9 L2136503-10

17:53 18:10 18:10 18:10 18:16

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 59.4 58.5

0.00020 0.00071 0.00090

<0.10 0.34 0.39

<0.00050 0.00167 0.00310

<0.010 2.21 2.30

<0.000050 0.000778 0.00125

<0.0010 0.0030 0.0032

<0.10 12.7 13.0

<0.00010 0.0346 0.0273

<0.00050 <0.00050 0.00205 <0.00050 0.00127

<0.000050 0.00103 0.00109

<0.00050 0.00191 0.00222

<0.050 1.79 2.53

<0.050 0.417 0.359

<0.10 1.81 1.74

<0.000010 <0.000010 0.000012

<0.050 13.3 14.6

<0.00020 0.136 0.140

<0.000010 0.000019 0.000022

<0.00010 <0.00010 0.00019

<0.010 <0.010 <0.010

<0.000010 0.000558 0.000582

<0.00050 0.00248 0.00265

<0.0030 0.0153 0.0271

LAB LAB

LAB LAB LAB

0.0152 0.0351

0.00024 0.00026

0.00100 0.00104

0.207 0.211

<0.020 <0.020

<0.000050 <0.000050

0.018 0.019

0.0145 0.0180

<0.050 60.0 59.3

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals

RRV
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Sample ID 
Description

Client ID
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Grouping Analyte

Sampled Time
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Version: FINAL   

14

WATER

WS
24-JUL-18

RG_DUP_WS_201
80724-1816_FB-

HG

L2136503-11

18:16

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.00050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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Version: FINAL   

14

WATER

WS WS WS WS WS
24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18

RG_DUP_WS_201
80724-1753

RG_DUP_WS_201
80724-1753_FB-

HG

RG_FB_WS_20180
724-1810

RG_FB_WS_20180
724-1810_FB-HG

RG_STPD_WS_20
180724-1753

L2136503-1 L2136503-2 L2136503-3 L2136503-4 L2136503-5

17:53 17:53 18:10 18:10 17:53

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0066 <0.0010 0.0066

15.5 <0.10 15.3

0.00024 <0.00010 0.00024

<0.0000050 <0.0000050 <0.0000050

0.00106 <0.000050 0.00107

<0.00050 <0.00050 <0.00050

0.380 <0.050 0.372

4.91 <0.050 4.96

0.767 <0.050 0.758

<0.000010 <0.000010 <0.000010

2.31 <0.050 2.27

0.141 <0.00020 0.139

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000768 <0.000010 0.000746

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



16-AUG-18 18:09 (MT)

Sample ID 
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18 24-JUL-18

RG_STPD_WS_20
180724-1753_FB-

HG

RG_TB_WS_20180
724-1810

RG_ERWSF_WS_
20180724-1810

RG_ERWSF_WS_
20180724-

1810_FB-HG

RG_DUP_WS_201
80724-1816

L2136503-6 L2136503-7 L2136503-8 L2136503-9 L2136503-10

17:53 18:10 18:10 18:10 18:16

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00133 0.00181

0.312 0.463

0.000186 0.000284

0.0025 0.0025

<0.0050 13.1 12.9

0.00044 0.00068

<0.0000050 <0.0000050

0.00101 0.00101

0.00116 0.00127

<0.050 2.13 2.47

0.408 0.315

0.961 0.995

<0.000010 <0.000010

<0.050 14.4 15.0

0.136 0.131

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000528 0.000539

<0.00050 0.00062

0.0028 0.0094

Dissolved Metals
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Sample ID 
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS
24-JUL-18

RG_DUP_WS_201
80724-1816_FB-

HG

L2136503-11

18:16

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLHC

HTD

MB-LOR

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

16-AUG-18 18:09 (MT)

L2136503 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2136503-1, -10, -5, -8
L2136503-1, -10, -3, -5, -8
L2136503-1, -10, -3, -5, -8
L2136503-1, -10, -3, -5, -8
L2136503-1, -10, -3, -5, -8
L2136503-1, -10, -3, -5, -7, -8
L2136503-1, -10, -3, -5, -7, -8
L2136503-7
L2136503-1, -10, -3, -5, -7, -8
L2136503-7
L2136503-1, -10, -3, -5, -7, -8
L2136503-1, -10, -3, -5, -7, -8
L2136503-7
L2136503-1, -10, -3, -5, -7, -8
L2136503-7

Acidity (as CaCO3)
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects Pro

Version: FINAL   
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Quality Control Report
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Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4161378

R4162583

R4158924

R4151940

R4153024

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

DUP

LCS

MB

WG2844240-2

WG2844240-1

WG2844744-9

WG2844744-8

WG2844744-7

WG2840965-18

WG2840965-17

WG2840965-23

WG2840965-16

WG2840965-22

WG2836923-3

WG2836923-2

WG2836923-1

WG2835177-3

WG2835177-2

WG2835177-1

L2136503-5

L2136503-1

L2136503-1

LF

L2136503-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

95.1

1.7

<1.0

106.6

3.6

124

99.96

98.6

<1.0

<1.0

<0.000020

106.4

<0.000020

<0.000020

103.3

08-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

31-JUL-18

31-JUL-18

31-JUL-18

01-AUG-18

01-AUG-18

N/A

0.1

N/A

N/A

20

20

20

20

85-115

85-115

85-115

85-115

80-120

80-120

%

mg/L

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

MB-LOR

2

2

1

1

0.00002

RPD-NA

RPD-NA

RPD-NA

<1.0

124

<0.000020

<0.000020
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Quality Control Report
Page 2 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

Water

R4153024

R4145094

R4165552

R4165552

R4145094

Batch

Batch

Batch

Batch

Batch

MB

MS

DUP

LCS

MB

MS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2835177-1

WG2835177-4

WG2834618-19

WG2834618-18

WG2834618-17

WG2834618-20

WG2847169-2

WG2847169-1

WG2847169-2

WG2847169-1

WG2834618-19

WG2834618-18

WG2834618-17

WG2834618-20

L2136503-1

L2136503-3

L2136503-3

L2136503-3

L2136503-3

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

<0.000020

96.8

<0.050

93.3

<0.050

108.0

95.9

<0.50

95.8

<0.50

<0.50

94.0

<0.50

111.3

01-AUG-18

01-AUG-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

N/A

N/A

20

20

70-130

85-115

75-125

80-120

80-120

90-110

75-125

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

mg/L

%

mg/L

%

0.00002

0.05

0.5

0.5

0.5

RPD-NA

RPD-NA

<0.050

<0.50
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Quality Control Report
Page 3 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

Water

R4158924

R4145094

R4150347

R4151914

R4171694

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

WG2840965-18

WG2840965-17

WG2840965-23

WG2840965-16

WG2840965-22

WG2834618-19

WG2834618-18

WG2834618-17

WG2834618-20

WG2836831-2

WG2836831-1

WG2837450-2

WG2837450-1

WG2851124-2

L2136503-1

L2136503-3

L2136503-3

LF

TMRM

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

316

99.6

102.7

<2.0

<2.0

<0.020

99.9

<0.020

120.4

97.2

<0.0000050

100.6

<0.00050

103.4

115.0

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

15-AUG-18

15-AUG-18

3.7

N/A

10

20

90-110

90-110

90-110

75-125

80-120

80-120

80-120

80-120

uS/cm

%

%

uS/cm

uS/cm

mg/L

%

mg/L

%

%

mg/L

%

ug/L

%

%

2

2

0.02

0.000005

0.0005

RPD-NA

328

<0.020
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Quality Control Report
Page 4 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4171694

R4151940

Batch

Batch

LCS

MB

DUP

WG2851124-2

WG2851124-1

WG2836923-3

TMRM

L2136503-1

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

99.9

105.7

<0.050

<0.0050

<0.050

<0.050

<0.0030

0.00013

0.00035

0.0810

<0.000050

<0.010

0.0000056

38.5

0.00012

<0.00010

<0.00050

<0.010

<0.000050

0.0065

15.4

0.00024

0.00107

<0.00050

0.369

0.00491

0.763

<0.000010

2.26

0.139

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

N/A

2.5

9.8

0.6

N/A

N/A

N/A

1.1

N/A

N/A

N/A

N/A

N/A

0.7

0.4

0.9

1.3

N/A

2.8

0.1

0.5

N/A

1.9

1.7

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00013

0.00039

0.0805

<0.000050

<0.010

<0.0000050

38.9

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0066

15.5

0.00024

0.00106

<0.00050

0.380

0.00491

0.767

<0.000010

2.31

0.141
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Quality Control Report
Page 5 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4151940Batch
DUP

LCS

WG2836923-3

WG2836923-2

L2136503-1
Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

<0.000010

<0.00010

<0.010

0.000743

<0.00050

<0.0010

110.9

104.8

109.1

111.0

104.3

103.5

109.7

103.6

103.4

110.7

109.2

104.7

103.1

102.8

108.9

109.7

105.5

110.4

111.0

105.0

105.1

107.5

113.0

103.1

101.8

104.9

112.2

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

N/A

N/A

N/A

3.3

N/A

N/A

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000010

<0.00010

<0.010

0.000768

<0.00050

<0.0010
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Quality Control Report
Page 6 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4151940Batch
LCS

MB

WG2836923-2

WG2836923-1 LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

108.3

112.6

106.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4153024Batch
DUP

LCS

WG2835177-3

WG2835177-2

L2136503-3
Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

103.0

103.6

105.4

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030
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Quality Control Report
Page 8 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4153024Batch
LCS

MB

WG2835177-2

WG2835177-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

101.6

101.6

100.9

101.7

100.9

101.9

101.1

101.9

101.2

103.0

101.3

104.8

101.4

101.6

101.7

101.1

105.5

97.9

102.8

103.4

101.3

101.1

103.5

91.4

108.4

102.5

100.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 9 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4153024Batch
MB

MS

WG2835177-1

WG2835177-4 L2136503-1

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

94.8

102.1

99.6

N/A

97.7

99.8

101.4

N/A

95.1

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 10 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4153024

R4154135

Batch

Batch

MS

LCS

WG2835177-4

WG2839307-2

L2136503-1
Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

95.5

94.8

98.0

98.0

95.7

N/A

N/A

102.0

96.5

93.4

103.6

93.9

102.6

N/A

N/A

98.5

98.8

93.7

105.1

99.2

89.3

102.4

100.1

103.5

105.7

99.5

94.4

103.2

97.8

103.7

105.2

103.4

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 11 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4154135Batch
LCS

MB

WG2839307-2

WG2839307-1

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

95.8

97.6

98.2

102.1

103.9

96.4

105.7

102.0

91.1

97.5

95.1

106.1

96.1

96.4

96.1

87.4

94.9

103.3

97.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001
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Quality Control Report
Page 12 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4154135

R4168258

R4145094

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

WG2839307-1

WG2848254-10

WG2848254-9

WG2834618-19

WG2834618-18

WG2834618-17

WG2834618-20

L2136503-3

L2136503-3

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

107.3

<0.0050

<0.0010

100.5

<0.0010

116.3

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

13-AUG-18

13-AUG-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

N/A 20

85-115

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

RPD-NA<0.0010
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Quality Control Report
Page 13 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

Water

Water

Water

Water

R4145094

R4163413

R4163792

R4168316

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

CRM

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

MS

WG2834618-19

WG2834618-18

WG2834618-17

WG2834618-20

WG2846380-1

WG2846380-2

WG2846380-3

WG2845455-14

WG2845455-13

WG2848045-7

WG2848045-3

WG2848045-4

WG2848045-1

WG2848045-2

WG2848045-8

L2136503-3

L2136503-3

CL-ORP

CL-ORP

L2136503-7

L2136503-5

L2136503-5

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.0050

98.6

<0.0050

112.5

217

217

447

94.4

<0.0010

0.0130

99.8

105.6

<0.0010

<0.0010

99.7

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

N/A

2.1

2.3

20

15

20

90-110

75-125

210-230

210-230

80-120

80-120

80-120

70-130

mg/L

%

mg/L

%

mV

mV

mV

%

mg/L

mg/L

%

%

mg/L

mg/L

%

0.005

0.001

0.001

0.001

RPD-NA

J

<0.0050

445

0.0127
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Quality Control Report
Page 14 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4158924

R4144313

R4145094

R4151743

R4160288

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2840965-18

WG2840965-17

WG2840965-23

WG2834139-10

WG2834139-9

WG2834618-19

WG2834618-18

WG2834618-17

WG2834618-20

WG2836000-8

WG2836000-7

WG2842831-8

WG2842831-7

L2136503-1

L2136503-3

L2136503-3

pH

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

8.43

7.03

7.03

98.7

<0.0010

<0.30

96.1

<0.30

111.3

98.9

<10

96.7

<0.050

02-AUG-18

02-AUG-18

02-AUG-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

26-JUL-18

30-JUL-18

30-JUL-18

07-AUG-18

07-AUG-18

0.01

N/A

0.2

20

6.9-7.1

6.9-7.1

80-120

90-110

75-125

85-115

75-125

pH

pH

pH

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

0.001

0.3

10

0.05

J

RPD-NA

8.42

<0.30
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Quality Control Report
Page 15 ofReport Date: 16-AUG-18Workorder: L2136503

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

R4151505

R4151756

R4145893

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2836690-5

WG2836690-4

WG2836932-2

WG2836932-1

WG2834437-2

WG2834437-5

WG2834437-1

WG2834437-4

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

95.8

<1.0

95.2

<1.0

98.0

98.0

<0.10

<0.10

30-JUL-18

30-JUL-18

31-JUL-18

31-JUL-18

27-JUL-18

27-JUL-18

27-JUL-18

27-JUL-18

85-115

85-115

85-115

85-115

%

mg/L

%

mg/L

%

%

NTU

NTU

1

1

0.1

0.1
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Quality Control Report
Page 16 ofReport Date: 16-AUG-18Workorder: L2136503

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 17 ofReport Date: 16-AUG-18Workorder: L2136503

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
3
5
7
8

10

3
7

24-JUL-18 17:53
24-JUL-18 18:10
24-JUL-18 17:53
24-JUL-18 18:10
24-JUL-18 18:10
24-JUL-18 18:16

24-JUL-18 18:10
24-JUL-18 18:10

02-AUG-18 10:00
02-AUG-18 10:00
02-AUG-18 10:00
02-AUG-18 10:00
02-AUG-18 10:00
02-AUG-18 10:00

08-AUG-18 11:00
08-AUG-18 11:00

0.25
0.25
0.25
0.25
0.25
0.25

14
14

208
208
208
208
208
208

15
15

pH

Acidity by Automatic Titration

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2136503 were received on 26-JUL-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

27-JUL-18

Lab Work Order #: L2137219

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
21-AUG-18 12:59 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

Regional Effects ProC of C Numbers:
Legal Site Desc: 



21-AUG-18 12:59 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2137219 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18

RG_ERST_WS_20
180726-1604

RG_ERST_WS_20
180726-1604_FB-

HG

RG_DUP_WS_201
80726-1604

RG_DUP_WS_201
80726-1604_FB-

HG

RG_LPLML_WS_2
0180726-1028

L2137219-1 L2137219-2 L2137219-3 L2137219-4 L2137219-5

16:04 16:04 16:04 16:04 10:28

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

485 399 669

257 256 387

8.29 8.27 8.61

318 292 272

2.8 65.1 215

284 285 399

3.48 4.94 37.0

1.4 <1.0 <1.0

229 179 216

1.4 <1.0 18.2

<1.0 <1.0 <1.0

230 179 234

0.048 0.033 0.029

<0.050 <0.050 <0.050

8.52 8.54 <0.50

0.200 0.203 0.174

99.1 122 104

0.0784 0.0416 <0.0050

<0.0010 <0.0010 0.0011

0.183 0.099 0.992

0.0018 0.0011 0.0024

0.0053 0.0077 0.0744

25.0 25.0 144

5.38 4.35 7.68

5.33 5.30 7.99

-0.4 9.8 2.0

1.33 1.28 6.88

1.30 1.41 10.5

0.0106 0.0684 0.422

<0.00010 0.00012 0.00054

0.00044 0.00048 0.00137

0.129 0.131 0.0235

<0.020 <0.020 0.059

<0.000050 <0.000050 <0.000050

0.010 0.011 0.123

0.0112 0.0266 0.190

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

DLHC DLHC DLHC

DLM DLM DLM

DLM
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WATER

WS
26-JUL-18

RG_LPLML_WS_2
0180726-1028_FB-

HG

L2137219-6

10:28

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



21-AUG-18 12:59 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2137219 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18

RG_ERST_WS_20
180726-1604

RG_ERST_WS_20
180726-1604_FB-

HG

RG_DUP_WS_201
80726-1604

RG_DUP_WS_201
80726-1604_FB-

HG

RG_LPLML_WS_2
0180726-1028

L2137219-1 L2137219-2 L2137219-3 L2137219-4 L2137219-5

16:04 16:04 16:04 16:04 10:28

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

66.7 66.1 17.7

0.00014 0.00025 0.00082

<0.10 0.14 0.85

<0.00050 <0.00050 0.00251

0.447 0.563 1.16

0.000059 0.000203 0.00112

0.0068 0.0070 0.0340

21.4 21.5 86.3

0.0317 0.0375 0.0893

<0.00050 <0.00050 <0.00050 <0.00050 0.00076

0.00149 0.00143 0.00324

0.00051 0.00069 0.00362

0.768 0.801 3.39

0.941 0.961 2.67

3.13 3.17 0.84

<0.000010 <0.000010 0.000033

3.55 3.59 3.95

0.181 0.183 0.0240

<0.000010 <0.000010 0.000037

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00139 0.00141 0.00146

<0.00050 0.00053 0.00384

<0.0030 <0.0030 0.0183

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 0.0114

<0.00010 <0.00010 0.00051

0.00040 0.00041 0.00096

0.145 0.144 0.0128

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.105

<0.0050 <0.0050 <0.0050

67.2 67.3 15.6

<0.00010 <0.00010 <0.00010

<0.10 <0.10 0.24

Total Metals

Dissolved Metals
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WATER

WS
26-JUL-18

RG_LPLML_WS_2
0180726-1028_FB-

HG

L2137219-6

10:28

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.00050

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18

RG_ERST_WS_20
180726-1604

RG_ERST_WS_20
180726-1604_FB-

HG

RG_DUP_WS_201
80726-1604

RG_DUP_WS_201
80726-1604_FB-

HG

RG_LPLML_WS_2
0180726-1028

L2137219-1 L2137219-2 L2137219-3 L2137219-4 L2137219-5

16:04 16:04 16:04 16:04 10:28

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 0.00068

0.067 0.069 0.010

<0.000050 <0.000050 <0.000050

0.0069 0.0070 0.0324

21.7 21.2 84.4

0.00723 0.00088 0.00224

<0.0000050 <0.0000050 <0.0000050

0.00150 0.00147 0.00332

<0.00050 <0.00050 0.00172

0.880 0.872 3.58

1.09 1.04 3.09

3.12 3.07 0.271

<0.000010 <0.000010 <0.000010

3.82 3.75 4.10

0.188 0.188 0.0225

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00137 0.00137 0.00136

<0.00050 <0.00050 0.00118

<0.0010 <0.0010 0.0040

Dissolved Metals
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WATER

WS
26-JUL-18

RG_LPLML_WS_2
0180726-1028_FB-

HG

L2137219-6

10:28

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLHC

DLM

MB-LOR

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

21-AUG-18 12:59 (MT)
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2137219-3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-3
L2137219-1, -3, -5
L2137219-3
L2137219-1, -3, -5
L2137219-1, -3, -5
L2137219-3
L2137219-1, -3, -5
L2137219-3

Acidity (as CaCO3)
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL   
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NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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Reference Information 21-AUG-18 12:59 (MT)

L2137219 CONTD....

11PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Regional Effects Pro

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4161378

R4162583

R4160360

R4152418

R4153024

R4151389

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

WG2844240-5

WG2844240-4

WG2844744-8

WG2844744-7

WG2842087-8

WG2842087-7

WG2838077-2

WG2838077-1

WG2837850-2

WG2837850-1

WG2837850-4

WG2837391-14

WG2837391-13

LF

L2137219-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

94.5

1.8

106.6

3.6

97.8

<1.0

102.4

<0.000020

100.4

<0.000020

97.5

100.1

<0.050

08-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

03-AUG-18

03-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

27-JUL-18

27-JUL-18

85-115

85-115

85-115

80-120

80-120

70-130

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

MB-LOR

2

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

Water

R4166950

R4166950

R4151389

R4160360

R4151389

R4152157

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2847613-2

WG2847613-1

WG2847613-2

WG2847613-1

WG2837391-14

WG2837391-13

WG2842087-8

WG2842087-7

WG2837391-14

WG2837391-13

WG2838032-2

WG2838032-1 LF

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

90.3

<0.50

89.5

<0.50

99.9

<0.50

102.5

<2.0

100.3

<0.020

97.2

<0.0000050

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

27-JUL-18

27-JUL-18

03-AUG-18

03-AUG-18

27-JUL-18

27-JUL-18

01-AUG-18

01-AUG-18

80-120

80-120

90-110

90-110

90-110

80-120

%

mg/L

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005
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Quality Control Report
Page 3 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4155671

R4152418

Batch

Batch

LCS

MB

LCS

WG2840092-2

WG2840092-1

WG2838077-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

107.4

<0.00050

106.0

102.2

106.8

109.6

102.3

96.1

109.0

100.9

104.5

105.7

104.6

105.5

103.9

102.7

105.3

107.4

102.2

106.2

108.5

101.9

101.8

107.7

108.9

105.5

102.5

104.0

101.6

106.8

02-AUG-18

02-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005
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Quality Control Report
Page 4 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4152418Batch
LCS

MB

WG2838077-2

WG2838077-1 LF

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

106.9

103.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4153024Batch
LCS

MB

WG2837850-2

WG2837850-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

101.7

101.0

99.7

101.9

99.4

98.1

101.0

98.6

99.2

97.3

97.9

100.4

101.2

101.2

101.0

98.3

102.8

100.2

98.1

99.4

100.4

100.6

100.5

100.5

99.3

101.8

94.6

105.1

97.9

99.5

<0.0030

<0.00010

<0.00010

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4153024Batch
MB

MS

WG2837850-1

WG2837850-4 L2137219-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

92.3

96.3

99.3

N/A

93.8

100.4

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 7 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4153024

R4154135

Batch

Batch

MS

LCS

WG2837850-4

WG2839307-2

L2137219-1
Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

97.9

N/A

90.7

92.7

91.9

93.5

94.7

94.9

N/A

N/A

98.9

91.8

91.6

100.4

88.2

99.8

N/A

N/A

95.3

97.6

91.2

100.9

95.2

89.1

102.4

100.1

103.5

105.7

99.5

94.4

103.2

97.8

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 8 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4154135Batch
LCS

MB

WG2839307-2

WG2839307-1

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

103.7

105.2

103.4

95.8

97.6

98.2

102.1

103.9

96.4

105.7

102.0

91.1

97.5

95.1

106.1

96.1

96.4

96.1

87.4

94.9

103.3

97.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005
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Quality Control Report
Page 9 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4154135

R4169107

R4151389

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2839307-1

WG2849278-18

WG2849278-17

WG2837391-14

WG2837391-13

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

105.9

<0.0050

104.5

<0.0010

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

14-AUG-18

14-AUG-18

27-JUL-18

27-JUL-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 10 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

R4151389

R4168310

R4168316

R4160360

R4146347

R4151389

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

CRM

LCS

LCS

MB

MB

LCS

LCS

MB

LCS

MB

WG2837391-14

WG2837391-13

WG2848314-4

WG2848314-5

WG2848045-3

WG2848045-4

WG2848045-1

WG2848045-2

WG2842087-8

WG2834911-10

WG2834911-9

WG2837391-14

WG2837391-13

CL-ORP

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

102.5

<0.0050

216

215

99.8

105.6

<0.0010

<0.0010

7.00

92.7

<0.0010

101.5

<0.30

27-JUL-18

27-JUL-18

11-AUG-18

11-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

03-AUG-18

27-JUL-18

27-JUL-18

27-JUL-18

27-JUL-18

90-110

210-230

210-230

80-120

80-120

6.9-7.1

80-120

90-110

%

mg/L

mV

mV

%

%

mg/L

mg/L

pH

%

mg/L

%

mg/L

0.005

0.001

0.001

0.001

0.3
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Quality Control Report
Page 11 ofReport Date: 21-AUG-18Workorder: L2137219

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4158997

R4166750

R4145904

R4145893

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

MS

DUP

DUP

LCS

LCS

MB

MB

LCS

MB

WG2838308-5

WG2838308-4

WG2846262-2

WG2846262-1

WG2846262-4

WG2835313-3

WG2835313-6

WG2835313-2

WG2835313-5

WG2835313-1

WG2835313-4

WG2834437-8

WG2834437-7

L2137219-3

L2137219-3

L2137219-5

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

102.4

<10

101.4

<0.050

110.5

60.0

215

110.2

104.9

<1.0

<1.0

99.0

<0.10

01-AUG-18

01-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

28-JUL-18

28-JUL-18

28-JUL-18

28-JUL-18

28-JUL-18

28-JUL-18

27-JUL-18

27-JUL-18

8.2

0.2

20

20

85-115

75-125

70-130

85-115

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

NTU

10

0.05

1

1

0.1

65.1

215

13



Quality Control Report
Page 12 ofReport Date: 21-AUG-18Workorder: L2137219

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

MS-B

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

13



Quality Control Report
Page 13 ofReport Date: 21-AUG-18Workorder: L2137219

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5

26-JUL-18 16:04
26-JUL-18 16:04
26-JUL-18 10:28

03-AUG-18 15:00
03-AUG-18 15:00
03-AUG-18 15:00

0.25
0.25
0.25

191
191
197

pH
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2137219 were received on 27-JUL-18 09:35.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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17-AUG-18 11:08 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138547 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

13

WATER

WS WS WS WS WS
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_DUP_WS_201
80730-1440

RG_DUP_WS_201
80730-1440_FB-

HG

RG_GHSCW_WS_
20180730-1440

RG_GHSCW_WS_
20180730-

1440_FB-HG

RG_GHWTC_WS_
20180730-1120

L2138547-1 L2138547-2 L2138547-3 L2138547-4 L2138547-5

14:40 14:40 14:40 14:40 11:20

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

271 275 490

149 151 287

8.34 8.39 8.61

284 278 255

3.5 3.3 7.3

168 162 314

0.98 1.05 0.61

<1.0 <1.0 <1.0

134 131 246

2.2 3.0 21.6

<1.0 <1.0 <1.0

136 134 268

0.0091 0.0098 0.0235

<0.050 <0.050 <0.050

<0.50 <0.50 <0.50

0.172 0.175 0.167

98.0 100 99.8

0.0490 0.0495 <0.0050

<0.0010 <0.0010 <0.0010

0.477 0.762 0.643

<0.0010 <0.0010 <0.0010

0.0057 0.0058 0.0084

16.9 17.3 27.4

3.08 3.05 5.93

3.01 3.05 5.91

-1.0 0.0 -0.1

1.27 1.13 9.71

1.42 1.52 10.2

0.0277 0.0179 <0.0030

<0.00010 <0.00010 <0.00010

0.00013 0.00012 0.00012

0.0387 0.0393 0.0573

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.020

0.0080 0.0091 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



17-AUG-18 11:08 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138547 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

13

WATER

WS WS WS WS WS
30-JUL-18 30-JUL-18 30-JUL-18 29-JUL-18 29-JUL-18

RG_GHWTC_WS_
20180730-

1120_FB-HG

RG_FWDEC_WS_
20180730-0900

RG_FWDEC_WS_
20180730-

0900_FB-HG

RG_FOXCF_WS_2
0180729-1220

RG_FOXCF_WS_2
0180729-1220_FB-

HG

L2138547-6 L2138547-7 L2138547-8 L2138547-9 L2138547-10

11:20 09:00 09:00 12:20 12:20

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

321 411

173 211

8.40 8.57

314 319

<1.0 2.3

198 267

0.16 2.47

<1.0 <1.0

137 195

3.2 14.0

<1.0 <1.0

140 209

0.0126 0.0352

<0.050 <0.050

<0.50 10.8

0.249 0.094

99.5 105

0.0905 <0.0050

<0.0010 <0.0010

<0.050 0.624

0.0015 0.0027

0.0025 0.0268

35.0 <0.30

3.54 4.49

3.52 4.69

-0.3 2.2

1.07 11.7

1.04 12.0

<0.0030 0.042

0.00010 <0.0010

<0.00010 0.0014

0.0534 0.106

<0.020 <0.20

<0.000050 <0.00050

<0.010 <0.10

0.0068 <0.050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLA

DLA

DLA

DLA

DLA
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138547 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

13

WATER

WS WS
29-JUL-18 29-JUL-18

RG_FO10_WS_20
180729-0955

RG_FO10_WS_20
180729-0955_FB-

HG

L2138547-11 L2138547-12

09:55 09:55

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

750

446

8.50

350

12.9

551

9.80

<1.0

241

15.8

<1.0

257

0.103

<0.050

<0.50

0.182

97.1

1.67

0.0192

0.302

0.0069

0.0277

193

9.27

9.01

-1.5

3.81

5.06

0.214

0.00038

0.00037

0.0943

<0.020

<0.000050

0.012

0.135

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



17-AUG-18 11:08 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138547 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

13

WATER

WS WS WS WS WS
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_DUP_WS_201
80730-1440

RG_DUP_WS_201
80730-1440_FB-

HG

RG_GHSCW_WS_
20180730-1440

RG_GHSCW_WS_
20180730-

1440_FB-HG

RG_GHWTC_WS_
20180730-1120

L2138547-1 L2138547-2 L2138547-3 L2138547-4 L2138547-5

14:40 14:40 14:40 14:40 11:20

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

40.0 40.2 53.2

0.00021 0.00019 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.033 0.023 <0.010

<0.000050 <0.000050 <0.000050

0.0016 0.0016 0.0128

8.82 8.80 29.4

0.00386 0.00340 0.00427

0.00052 <0.00050 <0.00050 <0.00050 0.00068

0.000974 0.000947 0.000294

<0.00050 <0.00050 <0.00050

0.297 0.296 1.02

0.774 0.681 0.116

1.47 1.49 6.96

<0.000010 <0.000010 <0.000010

0.537 0.534 2.98

0.187 0.187 0.103

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000611 0.000617 0.000112

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

<0.00010 0.00010 0.00012

0.0424 0.0415 0.0637

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.022

0.0063 0.0069 <0.0050

42.9 43.4 56.2

0.00021 0.00018 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
30-JUL-18 30-JUL-18 30-JUL-18 29-JUL-18 29-JUL-18

RG_GHWTC_WS_
20180730-

1120_FB-HG

RG_FWDEC_WS_
20180730-0900

RG_FWDEC_WS_
20180730-

0900_FB-HG

RG_FOXCF_WS_2
0180729-1220

RG_FOXCF_WS_2
0180729-1220_FB-

HG

L2138547-6 L2138547-7 L2138547-8 L2138547-9 L2138547-10

11:20 09:00 09:00 12:20 12:20

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

45.7 53.4

0.00014 <0.0010

<0.10 <1.0

<0.00050 <0.0050

<0.010 0.64

<0.000050 <0.00050

0.0040 <0.010

11.5 16.2

<0.00010 0.118

<0.00050 <0.00050 <0.00050 0.00066 <0.00050

0.000905 0.00214

<0.00050 <0.0050

0.380 3.90

1.26 <0.50

1.90 <1.0

<0.000010 <0.00010

1.12 7.40

0.117 0.0660

<0.000010 <0.00010

<0.00010 <0.0010

<0.010 <0.010

0.000785 0.00029

<0.00050 <0.0050

<0.0030 <0.030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 0.00013

<0.00010 0.00081

0.0575 0.106

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.011

0.0068 <0.0050

47.8 54.6

0.00015 <0.00010

<0.10 0.12

Total Metals

Dissolved Metals

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA

DLA
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WATER

WS WS
29-JUL-18 29-JUL-18

RG_FO10_WS_20
180729-0955

RG_FO10_WS_20
180729-0955_FB-

HG

L2138547-11 L2138547-12

09:55 09:55

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

105

0.00038

0.30

0.00103

0.394

0.000372

0.0237

41.6

0.0643

0.00239 <0.00050

0.00167

0.00349

1.14

8.95

2.33

<0.000020

1.46

0.136

0.000021

<0.00010

<0.010

0.00229

0.00124

0.0119

LAB

LAB

0.0054

0.00033

0.00021

0.0851

<0.020

<0.000050

0.012

0.0425

106

<0.00010

<0.10

Total Metals

Dissolved Metals

DLAI
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WATER

WS WS WS WS WS
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_DUP_WS_201
80730-1440

RG_DUP_WS_201
80730-1440_FB-

HG

RG_GHSCW_WS_
20180730-1440

RG_GHSCW_WS_
20180730-

1440_FB-HG

RG_GHWTC_WS_
20180730-1120

L2138547-1 L2138547-2 L2138547-3 L2138547-4 L2138547-5

14:40 14:40 14:40 14:40 11:20

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0018 0.0018 0.0147

10.2 10.3 35.5

0.00106 0.00104 0.00364

<0.0000050 <0.0000050 <0.0000050

0.000988 0.00101 0.000310

<0.00050 <0.00050 <0.00050

0.372 0.369 1.25

0.824 0.826 0.084

1.65 1.69 8.34

<0.000010 <0.000010 <0.000010

0.623 0.623 3.60

0.201 0.201 0.109

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000660 0.000663 0.000120

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
30-JUL-18 30-JUL-18 30-JUL-18 29-JUL-18 29-JUL-18

RG_GHWTC_WS_
20180730-

1120_FB-HG

RG_FWDEC_WS_
20180730-0900

RG_FWDEC_WS_
20180730-

0900_FB-HG

RG_FOXCF_WS_2
0180729-1220

RG_FOXCF_WS_2
0180729-1220_FB-

HG

L2138547-6 L2138547-7 L2138547-8 L2138547-9 L2138547-10

11:20 09:00 09:00 12:20 12:20

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 0.148

<0.000050 <0.000050

0.0044 0.0045

13.1 18.0

<0.00010 0.0409

<0.0000050 <0.0000050

0.000833 0.00235

<0.00050 0.00202

0.447 4.50

1.41 0.231

2.09 0.320

<0.000010 <0.000010

1.26 8.23

0.121 0.0701

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000815 0.000280

<0.00050 <0.00050

<0.0010 0.0025

Dissolved Metals
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Client ID
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WATER

WS WS
29-JUL-18 29-JUL-18

RG_FO10_WS_20
180729-0955

RG_FO10_WS_20
180729-0955_FB-

HG

L2138547-11 L2138547-12

09:55 09:55

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00054

<0.010

<0.000050

0.0251

44.1

0.00260

<0.0000050

0.00169

0.00229

1.16

9.77

2.19

<0.000010

1.56

0.133

0.000012

<0.00010

<0.010

0.00235

<0.00050

0.0060

Dissolved Metals



Reference Information

B

DLA

DLAI

DLHC

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit adjusted for required dilution

Detection limit raised due to low level analytical interference or background.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and Dissolved metal samples to be filtered and preserved in the 
Laboratory; Filter code added

Description Qualifier      

Description       Qualifier      

17-AUG-18 11:08 (MT)

L2138547 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2138547-1, -11, -3, -5, -7, -9
L2138547-1, -11, -3, -5, -7, -9

Strontium (Sr)-Dissolved
Sulfate (SO4)

B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike

QC Type Description

13
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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13PAGE of

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-AUG-18Workorder: L2138547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4162583

R4160360

R4157878

R4157975

R4152324

R4165552

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG2844744-11

WG2844744-10

WG2842087-14

WG2842087-13

WG2839246-2

WG2839246-1

WG2839222-2

WG2839222-1

WG2838446-3

WG2838446-2

WG2838446-1

WG2838446-4

WG2847169-2

WG2847169-1

LF

L2138547-11

L2138547-11

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

95.1

1.8

98.9

<1.0

100.5

<0.000020

94.8

<0.000020

<0.050

100.2

<0.050

120.3

95.9

07-AUG-18

07-AUG-18

03-AUG-18

03-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

11-AUG-18

N/A 20

85-115

85-115

80-120

80-120

85-115

75-125

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

2

1

0.00002

0.00002

0.05

RPD-NA<0.050
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Quality Control Report
Page 2 ofReport Date: 17-AUG-18Workorder: L2138547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4165552

R4165552

R4152324

R4160360

R4152324

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

WG2847169-1

WG2847169-2

WG2847169-1

WG2838446-3

WG2838446-2

WG2838446-1

WG2838446-4

WG2842087-14

WG2842087-13

WG2838446-3

WG2838446-2

WG2838446-1

WG2838446-4

L2138547-11

L2138547-11

L2138547-11

L2138547-11

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

<0.50

95.8

<0.50

<0.50

97.9

<0.50

113.7

103.2

<2.0

0.185

107.0

<0.020

115.1

11-AUG-18

11-AUG-18

11-AUG-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

03-AUG-18

03-AUG-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

N/A

1.5

20

20

80-120

90-110

75-125

90-110

90-110

75-125

mg/L

%

mg/L

mg/L

%

mg/L

%

%

uS/cm

mg/L

%

mg/L

%

0.5

0.5

0.5

2

0.02

RPD-NA<0.50

0.182
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Quality Control Report
Page 3 ofReport Date: 17-AUG-18Workorder: L2138547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4153471

R4158963

R4157878

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

WG2839178-3

WG2839178-2

WG2839178-1

WG2840892-4

WG2840892-2

WG2840892-1

WG2840892-3

WG2839246-2

L2138547-1

LF

L2138547-11

L2138547-3

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

<0.0000050

97.5

<0.0000050

0.00262

113.4

<0.00050

102.3

99.3

97.8

96.0

96.7

97.3

96.3

94.3

99.6

96.8

97.5

97.8

97.9

99.2

102.7

103.3

97.8

97.0

02-AUG-18

02-AUG-18

02-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

N/A

9.2

20

20

80-120

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

RPD-NA<0.0000050

0.00239
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Quality Control Report
Page 4 ofReport Date: 17-AUG-18Workorder: L2138547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4157878Batch
LCS

MB

WG2839246-2

WG2839246-1 LF

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

98.5

99.4

100.5

104.0

94.5

101.7

96.1

98.5

98.9

96.8

103.1

99.9

98.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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Quality Control Report
Page 5 ofReport Date: 17-AUG-18Workorder: L2138547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4157878

R4157975

Batch

Batch

MB

LCS

WG2839246-1

WG2839222-2

LF
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

<0.050

<0.000010

<0.050

0.00034

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.8

100.9

99.8

98.0

94.8

91.3

100.9

95.5

97.6

101.6

100.1

97.9

96.9

95.4

99.2

99.9

97.0

100.9

98.5

101.3

101.1

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

B

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 17-AUG-18Workorder: L2138547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4157975Batch
LCS

MB

WG2839222-2

WG2839222-1

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

98.0

99.2

96.1

96.9

98.3

93.8

95.9

103.6

97.1

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002
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Quality Control Report
Page 7 ofReport Date: 17-AUG-18Workorder: L2138547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

Water

R4157975

R4168258

R4152324

R4152324

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG2839222-1

WG2848254-6

WG2848254-5

WG2838446-3

WG2838446-2

WG2838446-1

WG2838446-4

WG2838446-3

WG2838446-2

WG2838446-1

WG2838446-4

L2138547-11

L2138547-11

L2138547-11

L2138547-11

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

108.5

<0.0050

0.0185

102.6

<0.0010

116.5

1.62

101.9

<0.0050

111.4

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

13-AUG-18

13-AUG-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

3.7

3.0

20

20

85-115

90-110

75-125

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

0.0192

1.67

11



Quality Control Report
Page 8 ofReport Date: 17-AUG-18Workorder: L2138547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

R4163413

R4163792

R4160360

R4154226

R4152324

R4159660

Batch

Batch

Batch

Batch

Batch

Batch

CRM

CRM

LCS

MB

LCS

LCS

MB

DUP

LCS

MB

MS

LCS

LCS

WG2846380-1

WG2846380-2

WG2845455-14

WG2845455-13

WG2842087-14

WG2839209-2

WG2839209-1

WG2838446-3

WG2838446-2

WG2838446-1

WG2838446-4

WG2840665-2

WG2840665-5

CL-ORP

CL-ORP

L2138547-11

L2138547-11

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

217

217

94.4

<0.0010

7.01

98.6

<0.0010

185

101.5

<0.30

N/A

99.6

107.7

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

03-AUG-18

01-AUG-18

01-AUG-18

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

03-AUG-18

03-AUG-18

4.5 20

210-230

210-230

80-120

6.9-7.1

80-120

90-110

-

85-115

85-115

mV

mV

%

mg/L

pH

%

mg/L

mg/L

%

mg/L

%

%

%

MS-B

0.001

0.001

0.3

193

11



Quality Control Report
Page 9 ofReport Date: 17-AUG-18Workorder: L2138547

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4159660

R4166750

R4159659

R4152936

Batch

Batch

Batch

Batch

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2840665-1

WG2840665-4

WG2846262-2

WG2846262-1

WG2841393-2

WG2841393-1

WG2837591-2

WG2837591-1

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<10

<10

101.4

<0.050

92.7

<1.0

97.5

<0.10

03-AUG-18

03-AUG-18

08-AUG-18

08-AUG-18

03-AUG-18

03-AUG-18

31-JUL-18

31-JUL-18

75-125

85-115

85-115

mg/L

mg/L

%

mg/L

%

mg/L

%

NTU

10

10

0.05

1

0.1

11



Quality Control Report
Page 10 ofReport Date: 17-AUG-18Workorder: L2138547

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 17-AUG-18Workorder: L2138547

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
9

11

30-JUL-18 14:40
30-JUL-18 14:40
30-JUL-18 11:20
30-JUL-18 09:00
29-JUL-18 12:20
29-JUL-18 09:55

03-AUG-18 15:00
03-AUG-18 15:00
03-AUG-18 15:00
03-AUG-18 15:00
03-AUG-18 15:00
03-AUG-18 15:00

0.25
0.25
0.25
0.25
0.25
0.25

96
96

100
102
123
125

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2138547 were received on 31-JUL-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

11







[This report shall not be reproduced except in full without the written authority of the Laboratory.]

31-JUL-18

Lab Work Order #: L2138622

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
17-AUG-18 15:30 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00563597Project P.O. #: 

Regional EffectsC of C Numbers:
Legal Site Desc: 



17-AUG-18 15:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138622 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_DUP_WS_201
80729-1220

RG_DUP_WS_201
80729-1220_FB-

HG

RG_FO15_WS_20
180729-1535

RG_FO15_WS_20
180729-1535_FB-

HG

RG_FRWUCH_WS
_20180729-1404

L2138622-1 L2138622-2 L2138622-3 L2138622-4 L2138622-5

12:20 12:20 15:35 15:35 14:04

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

419 266 463

219 149 236

8.25 8.42 8.51

347 360 287

2.3 3.5 3.3

253 177 280

2.41 1.93 8.58

2.0 <1.0 <1.0

213 131 220

<1.0 4.4 12.4

<1.0 <1.0 <1.0

213 136 232

0.0211 0.0416 0.139

<0.050 <0.050 <0.050

10.8 <0.50 18.2

0.095 0.242 0.146

106 105 104

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

0.455 0.839 1.05

0.0048 0.0068 0.0139

0.0233 0.0151 0.0678

<0.30 11.0 <0.30

4.57 2.96 5.16

4.87 3.12 5.37

3.1 2.6 2.0

11.8 13.4 15.2

11.8 14.0 16.1

0.0109 0.0155 0.0841

0.00013 0.00014 0.00019

0.00102 0.00088 0.00228

0.106 0.0410 0.132

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.012 0.012 <0.010

<0.0050 <0.0050 0.0159

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



17-AUG-18 15:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138622 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
29-JUL-18

RG_FRWUCH_WS
_20180729-
1404_FB-HG

L2138622-6

14:04

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



17-AUG-18 15:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138622 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_DUP_WS_201
80729-1220

RG_DUP_WS_201
80729-1220_FB-

HG

RG_FO15_WS_20
180729-1535

RG_FO15_WS_20
180729-1535_FB-

HG

RG_FRWUCH_WS
_20180729-1404

L2138622-1 L2138622-2 L2138622-3 L2138622-4 L2138622-5

12:20 12:20 15:35 15:35 14:04

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

52.6 17.4 62.8

<0.00010 <0.00010 0.00016

0.18 <0.10 0.66

<0.00050 <0.00050 <0.00050

0.579 0.133 1.22

<0.000050 <0.000050 0.000186

0.0044 0.0061 0.0073

16.8 23.7 15.8

0.0900 0.0116 0.293

0.00067 <0.00050 0.00070 <0.00050 0.00164

0.00237 0.000530 0.00270

0.00194 0.00062 0.00360

4.12 0.564 4.05

0.172 0.209 0.638

0.37 5.57 1.67

<0.000010 <0.000010 <0.000010

7.83 2.74 10.9

0.0752 0.0544 0.0781

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000277 0.000210 0.000437

<0.00050 0.00092 0.00124

<0.0030 <0.0030 0.0049

LAB LAB LAB

LAB LAB LAB

<0.0030 0.0048 0.0040

0.00012 0.00012 0.00018

0.00084 0.00083 0.00172

0.107 0.0417 0.125

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 0.012 <0.010

<0.0050 <0.0050 0.0060

56.5 17.8 65.0

<0.00010 <0.00010 <0.00010

0.14 <0.10 0.29

Total Metals

Dissolved Metals



17-AUG-18 15:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138622 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
29-JUL-18

RG_FRWUCH_WS
_20180729-
1404_FB-HG

L2138622-6

14:04

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.00050

Total Metals

Dissolved Metals



17-AUG-18 15:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138622 CONTD....

6PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_DUP_WS_201
80729-1220

RG_DUP_WS_201
80729-1220_FB-

HG

RG_FO15_WS_20
180729-1535

RG_FO15_WS_20
180729-1535_FB-

HG

RG_FRWUCH_WS
_20180729-1404

L2138622-1 L2138622-2 L2138622-3 L2138622-4 L2138622-5

12:20 12:20 15:35 15:35 14:04

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.171 0.084 0.366

<0.000050 <0.000050 <0.000050

0.0045 0.0062 0.0075

18.8 25.4 18.0

0.0515 0.00318 0.0368

<0.0000050 <0.0000050 <0.0000050

0.00237 0.000519 0.00278

0.00204 0.00056 0.00351

4.72 0.569 4.46

0.215 0.237 0.674

0.344 5.60 1.47

<0.000010 <0.000010 <0.000010

8.42 2.72 11.9

0.0720 0.0524 0.0764

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000289 0.000210 0.000460

<0.00050 0.00058 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



17-AUG-18 15:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138622 CONTD....

7PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
29-JUL-18

RG_FRWUCH_WS
_20180729-
1404_FB-HG

L2138622-6

14:04

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

B

DLHC

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metal samples are  to be filtered and preserved in the
 laboratory; filter code added

Description Qualifier      

Description       Qualifier      

17-AUG-18 15:30 (MT)

L2138622 CONTD....

8PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2138622-1, -3, -5
L2138622-1, -3, -5

Strontium (Sr)-Dissolved
Sulfate (SO4)

B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike

QC Type Description
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F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

Version: FINAL   
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SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-AUG-18Workorder: L2138622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4162583

R4161167

R4157878

R4154728

R4152324

R4168824

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2844744-15

WG2842877-5

WG2842877-4

WG2839246-2

WG2839246-1

WG2839227-2

WG2839227-1

WG2838446-2

WG2838446-1

WG2848958-2

WG2848958-1

L2138622-1

LF

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

<1.0

96.7

<1.0

100.5

<0.000020

107.1

<0.000020

100.2

<0.050

111.0

<0.50

07-AUG-18

06-AUG-18

06-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

31-JUL-18

31-JUL-18

13-AUG-18

13-AUG-18

N/A 20

85-115

80-120

80-120

85-115

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

1

0.00002

0.00002

0.05

0.5

RPD-NA2.0
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Quality Control Report
Page 2 ofReport Date: 17-AUG-18Workorder: L2138622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

R4168824

R4152324

R4161167

R4152324

R4153471

R4160459

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

DUP

LCS

MB

WG2848958-2

WG2848958-1

WG2838446-2

WG2838446-1

WG2842877-5

WG2842877-4

WG2838446-2

WG2838446-1

WG2839178-2

WG2839178-1

WG2839178-4

WG2842645-3

WG2842645-2

WG2842645-1

LF

L2138622-1

L2138622-5

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

96.9

<0.50

97.9

<0.50

100.2

<2.0

107.0

<0.020

97.5

<0.0000050

95.3

0.00159

100.0

13-AUG-18

13-AUG-18

31-JUL-18

31-JUL-18

06-AUG-18

06-AUG-18

31-JUL-18

31-JUL-18

02-AUG-18

02-AUG-18

02-AUG-18

07-AUG-18

07-AUG-18

3.2 20

80-120

90-110

90-110

90-110

80-120

70-130

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

%

0.5

0.5

2

0.02

0.000005

0.00164
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Quality Control Report
Page 3 ofReport Date: 17-AUG-18Workorder: L2138622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4160459

R4157878

Batch

Batch

MB

LCS

WG2842645-1

WG2839246-2

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.00050

99.3

97.8

96.0

96.7

97.3

96.3

94.3

99.6

96.8

97.5

97.8

97.9

99.2

102.7

103.3

97.8

97.0

98.5

99.4

100.5

104.0

94.5

101.7

96.1

98.5

98.9

96.8

103.1

99.9

07-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005
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Quality Control Report
Page 4 ofReport Date: 17-AUG-18Workorder: L2138622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4157878Batch
LCS

MB

WG2839246-2

WG2839246-1 LF

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

98.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

0.00034

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

B

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 17-AUG-18Workorder: L2138622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4154728Batch
LCS

MB

WG2839227-2

WG2839227-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

100.5

101.4

99.7

100.3

103.4

99.5

101.1

98.1

97.8

99.2

96.4

95.8

104.5

105.8

105.2

98.9

102.2

100.6

100.5

98.2

101.0

99.96

102.1

101.1

104.2

102.2

99.5

106.2

101.3

96.5

<0.0030

<0.00010

<0.00010

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 17-AUG-18Workorder: L2138622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4154728

R4175487

Batch

Batch

MB

LCS

MB

WG2839227-1

WG2852896-2

WG2852896-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

110.0

<0.0050

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

16-AUG-18

16-AUG-18

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 7 ofReport Date: 17-AUG-18Workorder: L2138622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4152324

R4152324

R4168310

R4170162

R4161167

R4154226

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

CRM

LCS

MB

LCS

LCS

MB

WG2838446-2

WG2838446-1

WG2838446-2

WG2838446-1

WG2848314-13

WG2848314-14

WG2849448-14

WG2849448-13

WG2842877-5

WG2839209-2

WG2839209-1

CL-ORP

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

102.6

<0.0010

101.9

<0.0050

216

216

97.2

<0.0010

6.98

98.6

<0.0010

31-JUL-18

31-JUL-18

31-JUL-18

31-JUL-18

13-AUG-18

13-AUG-18

15-AUG-18

15-AUG-18

06-AUG-18

01-AUG-18

01-AUG-18

90-110

90-110

210-230

210-230

80-120

6.9-7.1

80-120

%

mg/L

%

mg/L

mV

mV

%

mg/L

pH

%

mg/L

0.001

0.005

0.001

0.001
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Quality Control Report
Page 8 ofReport Date: 17-AUG-18Workorder: L2138622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

Water

Water

R4152324

R4159660

R4168555

R4159659

R4156477

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG2838446-2

WG2838446-1

WG2840665-5

WG2840665-4

WG2848580-6

WG2848580-4

WG2848580-8

WG2848580-1

WG2848580-5

WG2841393-2

WG2841393-1

WG2839379-2

WG2839379-1

L2138622-1

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

101.5

<0.30

107.7

<10

0.451

105.6

103.2

<0.050

<0.050

92.7

<1.0

87.5

<1.0

31-JUL-18

31-JUL-18

03-AUG-18

03-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

03-AUG-18

03-AUG-18

02-AUG-18

02-AUG-18

0.9 20

90-110

85-115

75-125

75-125

85-115

85-115

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

0.3

10

0.05

0.05

1

1

0.455
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Quality Control Report
Page 9 ofReport Date: 17-AUG-18Workorder: L2138622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4152936Batch
LCS

MB

WG2837591-5

WG2837591-4

Turbidity

Turbidity

96.0

<0.10

31-JUL-18

31-JUL-18

85-115%

NTU 0.1

11



Quality Control Report
Page 10 ofReport Date: 17-AUG-18Workorder: L2138622

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 17-AUG-18Workorder: L2138622

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5

29-JUL-18 12:20
29-JUL-18 15:35
29-JUL-18 14:04

06-AUG-18 17:00
06-AUG-18 17:00
06-AUG-18 17:00

0.25
0.25
0.25

197
193
195

pH
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2138622 were received on 31-JUL-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

01-AUG-18

Lab Work Order #: L2139641

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
18-AUG-18 11:30 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

C of C Numbers:
Legal Site Desc: 



18-AUG-18 11:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139641 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_HE27_WS_20
180730-0950

RG_HE27_WS_20
180730-0950_FB-

HG

RG_DUP_WS_201
70730-0956

RG_DUP_WS_201
70730-0956_FB-

HG

L2139641-1 L2139641-2 L2139641-3 L2139641-4

09:50 09:50 09:56 09:56

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

432 435

219 218

8.22 8.38

370 370

1.7 <1.0

298 296

3.39 1.01

<1.0 <1.0

132 129

<1.0 2.8

<1.0 <1.0

132 132

0.0599 0.0264

<0.050 <0.050

<0.50 <0.50

0.288 0.285

94.6 94.8

2.15 2.13

0.0042 0.0048

<0.050 <0.050

0.0015 0.0015

0.0014 <0.0010

89.4 88.1

4.67 4.63

4.42 4.39

-2.8 -2.7

0.53 0.53

0.95 0.82

0.0234 0.0152

<0.00010 <0.00010

0.00015 0.00012

0.0266 0.0274

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0177 0.0193

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI TKNI



18-AUG-18 11:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139641 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_HE27_WS_20
180730-0950

RG_HE27_WS_20
180730-0950_FB-

HG

RG_DUP_WS_201
70730-0956

RG_DUP_WS_201
70730-0956_FB-

HG

L2139641-1 L2139641-2 L2139641-3 L2139641-4

09:50 09:50 09:56 09:56

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

58.1 55.6

0.00033 0.00012

<0.10 <0.10

<0.00050 <0.00050

0.050 0.037

<0.000050 <0.000050

0.0054 0.0054

18.4 19.6

0.00756 0.00779

<0.00050 <0.00050 <0.00050 <0.00050

0.000904 0.000842

0.00070 0.00075

0.598 0.620

16.4 15.9

1.41 1.48

<0.000010 <0.000010

0.541 0.527

0.109 0.103

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00103 0.000991

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

<0.00010 0.00011

0.0309 0.0296

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0116 0.0112

55.8 56.5

<0.00010 0.00011

<0.10 <0.10

Total Metals

Dissolved Metals



18-AUG-18 11:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139641 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_HE27_WS_20
180730-0950

RG_HE27_WS_20
180730-0950_FB-

HG

RG_DUP_WS_201
70730-0956

RG_DUP_WS_201
70730-0956_FB-

HG

L2139641-1 L2139641-2 L2139641-3 L2139641-4

09:50 09:50 09:56 09:56

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0057 0.0055

19.5 18.6

0.00530 0.00633

<0.0000050 <0.0000050

0.000834 0.000823

0.00066 0.00071

0.626 0.631

16.0 16.1

1.37 1.39

<0.000010 <0.000010

0.545 0.533

0.102 0.104

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000949 0.000987

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

18-AUG-18 11:30 (MT)

L2139641 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2139641-3
L2139641-3
L2139641-3

Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 18-AUG-18 11:30 (MT)

L2139641 CONTD....

6PAGE of

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

Version: FINAL   
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Reference Information 18-AUG-18 11:30 (MT)

L2139641 CONTD....

7PAGE of

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4169882

R4162576

R4158694

R4160147

R4160265

R4154730

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2848585-5

WG2848585-4

WG2845379-14

WG2845379-13

WG2840362-2

WG2840362-1

WG2840586-2

WG2840586-1

WG2841505-2

WG2841505-1

WG2839825-6

WG2839825-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

91.4

1.8

96.2

<1.0

98.7

<0.000020

106.8

<0.000020

101.3

<0.000020

102.1

<0.050

13-AUG-18

13-AUG-18

08-AUG-18

08-AUG-18

03-AUG-18

03-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

01-AUG-18

01-AUG-18

85-115

85-115

80-120

80-120

80-120

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

Water

R4168824

R4168824

R4154730

R4162576

R4154730

R4157162

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2848958-6

WG2848958-5

WG2848958-6

WG2848958-5

WG2839825-6

WG2839825-5

WG2845379-14

WG2845379-13

WG2839825-6

WG2839825-5

WG2840390-2

WG2840390-1 LF

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

91.7

<0.50

99.6

<0.50

107.2

<0.50

101.7

<2.0

109.9

<0.020

96.6

<0.0000050

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

01-AUG-18

01-AUG-18

08-AUG-18

08-AUG-18

01-AUG-18

01-AUG-18

03-AUG-18

03-AUG-18

80-120

80-120

90-110

90-110

90-110

80-120

%

mg/L

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005
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Quality Control Report
Page 3 ofReport Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4160494

R4158694

Batch

Batch

DUP

LCS

MB

LCS

WG2842826-3

WG2842826-2

WG2842826-1

WG2840362-2

L2139641-1
Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

<0.00050

110.6

<0.00050

111.5

100.8

108.8

109.0

99.9

91.6

109.8

96.3

108.3

108.0

107.2

98.3

103.3

99.2

110.5

104.9

96.1

109.2

111.3

104.1

102.7

94.0

107.2

98.9

101.2

101.5

99.4

07-AUG-18

07-AUG-18

07-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

N/A 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

RPD-NA<0.00050
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Quality Control Report
Page 4 ofReport Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4158694Batch
LCS

MB

WG2840362-2

WG2840362-1 LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

102.6

109.1

103.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4160147Batch
LCS

MB

WG2840586-2

WG2840586-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

104.4

105.5

102.0

98.2

100.0

102.0

104.7

104.6

106.3

104.1

101.7

105.9

105.6

99.0

105.7

108.4

106.0

102.6

104.1

105.8

103.4

101.4

110.7

109.6

98.9

104.4

100.1

112.3

102.0

101.7

<0.0030

<0.00010

<0.00010

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4160147

R4160265

Batch

Batch

MB

LCS

WG2840586-1

WG2841505-2

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

96.9

97.7

98.1

102.1

100.0

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 7 ofReport Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4160265Batch
LCS

MB

WG2841505-2

WG2841505-1

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

93.0

100.4

98.5

98.5

96.3

96.9

99.7

101.7

98.1

97.6

99.9

102.1

96.1

103.2

98.9

107.0

99.2

97.5

99.9

102.0

98.8

97.6

101.7

100.3

91.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05
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Quality Control Report
Page 8 ofReport Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4160265

R4175487

R4154730

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2841505-1

WG2852896-10

WG2852896-9

WG2839825-6

WG2839825-5

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.9

<0.0050

100.4

<0.0010

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

16-AUG-18

16-AUG-18

01-AUG-18

01-AUG-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 9 ofReport Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

R4154730

R4173888

R4175464

R4162576

R4154226

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

CRM

LCS

MB

LCS

DUP

LCS

LCS

MB

MB

MS

WG2839825-6

WG2839825-5

WG2851808-1

WG2851808-2

WG2851885-10

WG2851885-9

WG2845379-14

WG2839209-15

WG2839209-10

WG2839209-14

WG2839209-13

WG2839209-9

WG2839209-16

CL-ORP

CL-ORP

L2139641-1

L2139641-1

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

98.1

<0.0050

216

216

97.6

<0.0010

7.04

0.0013

101.7

99.4

<0.0010

<0.0010

115.4

01-AUG-18

01-AUG-18

16-AUG-18

16-AUG-18

17-AUG-18

17-AUG-18

08-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

14 20

90-110

210-230

210-230

80-120

6.9-7.1

80-120

80-120

70-130

%

mg/L

mV

mV

%

mg/L

pH

mg/L

%

%

mg/L

mg/L

%

0.005

0.001

0.001

0.001

0.0015
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Quality Control Report
Page 10 ofReport Date: 18-AUG-18Workorder: L2139641

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4154730

R4159660

R4171691

R4159659

R4154052

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2839825-6

WG2839825-5

WG2840665-11

WG2840665-10

WG2851126-2

WG2851126-1

WG2841393-8

WG2841393-7

WG2839123-6

WG2839123-5

WG2839123-4

L2139641-3

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

98.3

<0.30

101.4

<10

93.2

<0.050

97.6

<1.0

1.03

100.0

<0.10

01-AUG-18

01-AUG-18

03-AUG-18

03-AUG-18

10-AUG-18

10-AUG-18

03-AUG-18

03-AUG-18

01-AUG-18

01-AUG-18

01-AUG-18

2.0 15

90-110

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

NTU

%

NTU

0.3

10

0.05

1

0.1

1.01

12



Quality Control Report
Page 11 ofReport Date: 18-AUG-18Workorder: L2139641

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 12 ofReport Date: 18-AUG-18Workorder: L2139641

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

30-JUL-18 09:50
30-JUL-18 09:56

08-AUG-18 16:00
08-AUG-18 16:00

0.25
0.25

222
222

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2139641 were received on 01-AUG-18 11:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

02-AUG-18

Lab Work Order #: L2140548

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
24-AUG-18 18:15 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
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STUDY

Job Reference: 
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24-AUG-18 18:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2140548 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
01-AUG-18 01-AUG-18 01-AUG-18 01-AUG-18 31-JUL-18

RG_GLMS_WS_20
180801-0848

RG_GLMS_WS_20
180801-0848_FB-

HG

RG_DUP_WS_201
80801-0848

RG_DUP_WS_201
80801-0848_FB-

HG

RG_EROU_WS_20
180731-1312

L2140548-1 L2140548-2 L2140548-3 L2140548-4 L2140548-5

08:48 08:48 08:48 08:48 13:12

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

364 383 421

219 240 228

8.25 8.23 8.43

209 201 281

76.7 12.7 7.1

267 284 246

17.2 1.95 7.93

<1.0 <1.0 <1.0

232 233 222

<1.0 <1.0 7.6

<1.0 <1.0 <1.0

232 233 229

0.0890 0.0766 0.0272

<0.25 <0.25 <0.050

<2.5 <2.5 4.23

0.54 0.54 0.216

97.4 100 99.6

0.062 0.279 <0.0050

<0.0050 0.0284 <0.0010

3.34 2.92 0.704

0.0046 0.0119 0.0084

0.0821 0.117 0.0211

<1.5 12.6 5.90

4.67 4.97 4.84

4.55 4.98 4.82

-1.3 0.1 -0.2

34.3 33.7 10.2

37.9 37.1 11.6

0.0117 0.0521 0.0298

0.00015 0.00016 0.00016

0.00126 0.00139 0.00147

0.0961 0.107 0.114

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.012 0.013 0.017

<0.0050 0.0092 0.0112

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV RRV

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC



24-AUG-18 18:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2140548 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_EROU_WS_20
180731-1312_FB-

HG

RG_DUP_WS_201
80731-0812

RG_DUP_WS_201
80731-0812_FB-

HG

RG_UPGHC_WS_
20180731-0812

RG_UPGHC_WS_
20180731-

0812_FB-HG

L2140548-6 L2140548-7 L2140548-8 L2140548-9 L2140548-10

13:12 08:12 08:12 08:12 08:12

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

325 324

181 183

8.52 8.53

266 333

41.5 4.3

185 196

11.4 1.02

<1.0 <1.0

173 168

8.0 8.6

<1.0 <1.0

181 176

0.0234 0.0237

<0.050 <0.050

<0.50 <0.50

0.156 0.146

98.4 103

<0.0050 <0.0050

<0.0010 <0.0010

0.704 0.792

0.0048 0.0069

0.0215 0.0209

5.04 4.83

3.74 3.63

3.68 3.73

-0.8 1.3

11.9 13.0

12.5 13.7

0.0567 0.374

<0.00010 <0.00010

0.00018 0.00021

0.0354 0.0419

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0098 0.0440

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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WATER

WS WS WS WS WS
01-AUG-18 01-AUG-18 01-AUG-18 01-AUG-18 31-JUL-18

RG_GLMS_WS_20
180801-0848

RG_GLMS_WS_20
180801-0848_FB-

HG

RG_DUP_WS_201
80801-0848

RG_DUP_WS_201
80801-0848_FB-

HG

RG_EROU_WS_20
180731-1312

L2140548-1 L2140548-2 L2140548-3 L2140548-4 L2140548-5

08:48 08:48 08:48 08:48 13:12

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

39.7 42.8 49.6

<0.00010 0.00014 0.00019

0.12 0.13 0.15

<0.00050 0.00080 0.00132

0.337 0.475 1.40

<0.000050 0.000101 0.000104

0.0074 0.0072 0.0084

30.3 31.9 25.4

0.104 0.0860 0.185

0.00056 <0.00050 0.00075 <0.00050 <0.00050

0.000318 0.000410 0.00181

0.00060 0.00090 0.00124

0.833 0.843 3.67

0.185 0.196 0.253

1.48 1.58 1.65

<0.000010 <0.000010 <0.000010

3.58 3.74 5.78

0.180 0.190 0.239

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 0.00012

<0.010 <0.010 <0.010

0.000526 0.000599 0.000596

<0.00050 0.00057 <0.00050

<0.0030 0.0126 0.0530

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00012 0.00013 <0.00010

0.00114 0.00114 0.00111

0.0873 0.0975 0.105

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 0.011 0.016

<0.0050 <0.0050 <0.0050

38.0 44.8 48.7

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_EROU_WS_20
180731-1312_FB-

HG

RG_DUP_WS_201
80731-0812

RG_DUP_WS_201
80731-0812_FB-

HG

RG_UPGHC_WS_
20180731-0812

RG_UPGHC_WS_
20180731-

0812_FB-HG

L2140548-6 L2140548-7 L2140548-8 L2140548-9 L2140548-10

13:12 08:12 08:12 08:12 08:12

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

31.9 32.4

<0.00010 0.00026

<0.10 <0.10

<0.00050 0.00153

0.025 0.092

0.000071 0.000392

0.0013 0.0015

23.8 24.5

0.00553 0.0104

<0.00050 0.00071 <0.00050 0.00078 <0.00050

0.000537 0.000501

<0.00050 <0.00050

0.439 0.765

0.144 0.125

1.40 1.67

<0.000010 <0.000010

1.47 1.84

0.0349 0.0360

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000162 0.000178

<0.00050 <0.00050

0.0067 0.0295

LAB LAB

LAB LAB

0.0031 0.0042

<0.00010 <0.00010

0.00014 0.00017

0.0341 0.0345

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

31.2 31.7

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
01-AUG-18 01-AUG-18 01-AUG-18 01-AUG-18 31-JUL-18

RG_GLMS_WS_20
180801-0848

RG_GLMS_WS_20
180801-0848_FB-

HG

RG_DUP_WS_201
80801-0848

RG_DUP_WS_201
80801-0848_FB-

HG

RG_EROU_WS_20
180731-1312

L2140548-1 L2140548-2 L2140548-3 L2140548-4 L2140548-5

08:48 08:48 08:48 08:48 13:12

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.085 0.199 0.120

<0.000050 <0.000050 <0.000050

0.0063 0.0066 0.0079

30.1 31.2 26.0

0.00075 0.00090 0.00056

<0.0000050 <0.0000050 <0.0000050

0.000334 0.000391 0.00174

0.00054 0.00057 0.00084

0.943 0.639 2.59

0.191 0.192 0.283

1.40 1.79 1.48

<0.000010 <0.000010 <0.000010

3.43 3.44 4.22

0.171 0.183 0.231

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000518 0.000616 0.000581

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0019

Dissolved Metals
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Sample ID 
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WATER

WS WS WS WS WS
31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_EROU_WS_20
180731-1312_FB-

HG

RG_DUP_WS_201
80731-0812

RG_DUP_WS_201
80731-0812_FB-

HG

RG_UPGHC_WS_
20180731-0812

RG_UPGHC_WS_
20180731-

0812_FB-HG

L2140548-6 L2140548-7 L2140548-8 L2140548-9 L2140548-10

13:12 08:12 08:12 08:12 08:12

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0011 0.0011

24.9 25.2

0.00041 0.00036

<0.0000050 <0.0000050

0.000577 0.000571

<0.00050 <0.00050

0.367 0.429

0.083 0.105

1.29 1.25

<0.000010 <0.000010

1.38 1.48

0.0333 0.0340

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000173 0.000172

<0.00050 <0.00050

0.0021 0.0046

Dissolved Metals



Reference Information

B

DLHC

MS-B

RRV

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

24-AUG-18 18:15 (MT)

L2140548 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2140548-1
L2140548-1
L2140548-1
L2140548-1
L2140548-1
L2140548-1

Thallium (Tl)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

Water

Water

Water

R4169882

R4163434

R4168199

R4161183

R4161497

R4162396

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2848585-3

WG2848585-2

WG2848585-20

WG2848585-1

WG2848585-19

WG2845865-5

WG2845865-4

WG2848005-2

WG2848005-13

WG2842621-2

WG2842621-1

WG2842621-3

WG2844976-2

WG2844976-1

WG2844976-4

L2140548-9

LF

L2140548-3

LF

L2140548-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

<1.0

96.8

89.5

1.3

1.9

99.5

<1.0

102.9

<1.0

99.0

<0.000020

<0.000020

87.7

<0.000020

95.9

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

09-AUG-18

09-AUG-18

11-AUG-18

11-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

N/A

N/A

20

20

85-115

85-115

85-115

85-115

80-120

80-120

70-130

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

1

1

0.00002

0.00002

RPD-NA

RPD-NA

<1.0

<0.000020

17



Quality Control Report
Page 2 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

Water

R4161183

R4158307

R4176203

R4176203

R4158307

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

DUP

LCS

WG2842316-3

WG2842316-2

WG2842316-1

WG2840898-3

WG2840898-14

WG2840898-2

WG2840898-1

WG2840898-13

WG2840898-4

WG2853440-2

WG2853440-1

WG2853440-2

WG2853440-1

WG2840898-3

WG2840898-14

L2140548-9

L2140548-9

L2140548-9

L2140548-9

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

<0.000020

95.8

<0.000020

<0.050

91.4

102.9

<0.050

<0.050

108.9

116.2

<0.50

111.8

<0.50

<0.50

07-AUG-18

07-AUG-18

07-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

17-AUG-18

17-AUG-18

18-AUG-18

17-AUG-18

02-AUG-18

N/A

N/A

N/A

20

20

20

80-120

85-115

85-115

75-125

80-120

80-120

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

mg/L

mg/L

0.00002

0.05

0.05

0.5

0.5

RPD-NA

RPD-NA

RPD-NA

<0.000020

<0.050

<0.50

17



Quality Control Report
Page 3 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

R4158307

R4163434

R4168199

R4158307

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

MS

WG2840898-14

WG2840898-2

WG2840898-1

WG2840898-13

WG2840898-4

WG2845865-5

WG2845865-4

WG2848005-2

WG2848005-13

WG2840898-3

WG2840898-14

WG2840898-2

WG2840898-1

WG2840898-13

WG2840898-4

L2140548-9

L2140548-9

L2140548-9

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

94.5

102.3

<0.50

<0.50

109.4

100.0

<2.0

100.7

<2.0

0.156

98.3

105.7

<0.020

<0.020

113.6

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

09-AUG-18

09-AUG-18

11-AUG-18

11-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

7.2 20

90-110

90-110

75-125

90-110

90-110

90-110

90-110

75-125

%

%

mg/L

mg/L

%

%

uS/cm

%

uS/cm

mg/L

%

%

mg/L

mg/L

%

0.5

0.5

2

2

0.02

0.02

0.146
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Quality Control Report
Page 4 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4159106

R4160494

R4161183

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

MB

LCS

WG2841502-2

WG2841502-1

WG2841502-4

WG2842826-4

WG2842826-2

WG2842826-1

WG2842621-2

LF

L2140548-9

L2140548-5

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

98.0

<0.0000050

91.6

<0.00050

110.6

<0.00050

107.1

101.3

108.3

107.7

102.4

93.9

105.0

99.8

104.4

107.1

107.3

99.4

104.7

100.8

107.6

108.8

101.7

108.2

110.6

04-AUG-18

04-AUG-18

04-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

N/A 20

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

RPD-NA<0.00050
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Quality Control Report
Page 5 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4161183Batch
LCS

MB

WG2842621-2

WG2842621-1 LF

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

100.3

104.4

99.9

106.3

102.6

102.7

102.0

102.3

104.6

108.8

106.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001
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Quality Control Report
Page 6 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4161183

R4161497

Batch

Batch

MB

DUP

WG2842621-1

WG2842621-3

LF

L2140548-3

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

0.00013

0.00120

0.0997

<0.000050

0.011

<0.0000050

42.7

<0.00010

<0.00010

<0.00050

0.204

<0.000050

0.0065

31.5

0.00097

0.000386

0.00057

0.651

0.000182

1.85

<0.000010

3.46

0.185

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

N/A

2.0

5.8

2.2

N/A

2.2

N/A

4.8

N/A

N/A

N/A

2.2

N/A

2.3

1.0

7.4

1.3

0.4

2.0

5.2

2.9

N/A

0.6

1.0

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00013

0.00114

0.0975

<0.000050

0.011

<0.0000050

44.8

<0.00010

<0.00010

<0.00050

0.199

<0.000050

0.0066

31.2

0.00090

0.000391

0.00057

0.639

0.000192

1.79

<0.000010

3.44

0.183
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Quality Control Report
Page 7 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4161497

R4162396

Batch

Batch

DUP

LCS

WG2842621-3

WG2844976-2

L2140548-3
Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

<0.000010

<0.00010

<0.010

0.000633

<0.00050

<0.0010

101.1

86.4

98.2

98.7

91.5

88.9

98.1

91.6

100.6

99.0

97.6

99.6

88.5

87.4

99.6

98.2

90.2

96.8

103.8

90.8

91.0

91.0

98.3

92.1

89.4

88.7

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

N/A

N/A

N/A

2.7

N/A

N/A

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000010

<0.00010

<0.010

0.000616

<0.00050

<0.0010
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Quality Control Report
Page 8 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4162396Batch
LCS

MB

WG2844976-2

WG2844976-1 LF

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

98.2

90.2

101.0

94.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

0.000014

<0.00010

<0.00030

<0.000010

<0.00050

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

B

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005
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Quality Control Report
Page 9 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4162396Batch
MB

MS

WG2844976-1

WG2844976-4

LF

L2140548-1

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.0010

98.7

94.1

102.8

N/A

92.9

96.5

100.7

N/A

100.2

98.6

98.1

98.3

94.3

94.3

N/A

98.4

95.9

94.9

104.2

103.4

93.3

98.2

N/A

N/A

96.1

95.8

101.3

97.6

101.8

97.7

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.001
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Quality Control Report
Page 10 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4161183Batch
DUP

LCS

WG2842316-3

WG2842316-2

L2140548-9
Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

0.366

<0.00010

0.00020

0.0409

<0.000050

<0.010

0.0000413

32.3

0.00026

<0.00010

0.00167

0.090

0.000395

0.0015

24.3

0.0104

0.000532

0.00076

0.751

0.000110

1.68

<0.000010

1.80

0.0353

<0.000010

<0.00010

<0.010

0.000178

<0.00050

0.0296

104.0

102.6

103.8

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

2.1

N/A

7.7

2.6

N/A

N/A

6.2

0.3

1.3

N/A

9.1

2.2

0.8

1.9

1.0

0.1

6.1

N/A

1.9

12

0.0

N/A

2.1

1.9

N/A

N/A

N/A

0.1

N/A

0.4

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.374

<0.00010

0.00021

0.0419

<0.000050

<0.010

0.0000440

32.4

0.00026

<0.00010

0.00153

0.092

0.000392

0.0015

24.5

0.0104

0.000501

<0.00050

0.765

0.000125

1.67

<0.000010

1.84

0.0360

<0.000010

<0.00010

<0.010

0.000178

<0.00050

0.0295
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Quality Control Report
Page 11 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4161183Batch
LCS

MB

WG2842316-2

WG2842316-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

103.3

100.4

90.6

103.1

96.7

98.9

102.6

100.9

96.0

101.7

97.7

102.5

105.3

98.9

102.4

102.8

93.5

99.6

99.5

103.1

100.3

100.5

100.5

96.4

101.1

104.1

100.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 12 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4161183

R4181708

Batch

Batch

MB

LCS

LCS

MB

MB

WG2842316-1

WG2858364-2

WG2858364-24

WG2858364-1

WG2858364-23

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

105.6

106.6

<0.0050

<0.0050

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

23-AUG-18

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005
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Quality Control Report
Page 13 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Water

Water

Water

Water

R4158307

R4158307

R4175773

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

CRM

CRM

DUP

WG2840898-3

WG2840898-14

WG2840898-2

WG2840898-1

WG2840898-13

WG2840898-4

WG2840898-3

WG2840898-14

WG2840898-2

WG2840898-1

WG2840898-13

WG2840898-4

WG2853193-7

WG2853193-8

WG2853193-9

L2140548-9

L2140548-9

L2140548-9

L2140548-9

CL-ORP

CL-ORP

L2140548-5

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

<0.0010

100.5

107.9

<0.0010

<0.0010

112.5

<0.0050

95.2

103.0

<0.0050

<0.0050

108.3

218

218

276

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

N/A

N/A

4.6

20

20

15

90-110

90-110

75-125

90-110

90-110

75-125

210-230

210-230

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mV

mV

mV

0.001

0.001

0.005

0.005

RPD-NA

RPD-NA

J

<0.0010

<0.0050

281
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Quality Control Report
Page 14 ofReport Date: 24-AUG-18Workorder: L2140548

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

R4181636

R4163434

R4168199

R4160210

R4158307

R4159660

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

WG2856600-6

WG2856600-5

WG2845865-5

WG2848005-2

WG2840382-18

WG2840382-17

WG2840898-3

WG2840898-14

WG2840898-2

WG2840898-1

WG2840898-13

WG2840898-4

WG2840665-11

WG2840665-10

L2140548-9

L2140548-9

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

103.4

<0.0010

7.00

6.98

100.1

<0.0010

5.19

95.3

105.2

<0.30

<0.30

108.7

101.4

23-AUG-18

23-AUG-18

09-AUG-18

11-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

03-AUG-18

7.2 20

80-120

6.9-7.1

6.9-7.1

80-120

90-110

90-110

75-125

85-115

%

mg/L

pH

pH

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

0.001

0.001

0.3

0.3

4.83
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4159660

R4162220

R4180237

R4159659

R4159426

R4159436

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

LCS

MB

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG2840665-10

WG2843403-2

WG2843403-1

WG2851203-11

WG2851203-7

WG2851203-10

WG2851203-6

WG2841393-12

WG2841393-11

WG2841393-10

WG2841565-2

WG2841565-3

WG2840313-5

WG2840313-4

L2140548-1

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

<10

99.6

<10

103.7

101.8

<0.050

<0.050

67.3

92.7

<1.0

99.5

<0.10

100.0

<0.10

03-AUG-18

08-AUG-18

08-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

04-AUG-18

04-AUG-18

02-AUG-18

02-AUG-18

13 20

85-115

75-125

75-125

85-115

85-115

85-115

mg/L

%

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

NTU

%

NTU

10

10

0.05

0.05

1

0.1

0.1

76.7
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Quality Control Report
Page 16 ofReport Date: 24-AUG-18Workorder: L2140548

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 17 ofReport Date: 24-AUG-18Workorder: L2140548

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
9

01-AUG-18 08:48
01-AUG-18 08:48
31-JUL-18 13:12
31-JUL-18 08:12
31-JUL-18 08:12

11-AUG-18 14:00
11-AUG-18 14:00
09-AUG-18 11:00
09-AUG-18 11:00
09-AUG-18 11:00

0.25
0.25
0.25
0.25
0.25

245
245
214
219
219

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2140548 were received on 02-AUG-18 09:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

17







DRAFT

[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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DRAFT

14-AUG-18 17:39 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141572 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

7

WATER

WS WS WS WS
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18

RG_ERUP_WS_20
180803-1520

RG_ERUP_WS_20
180803-1520_FB-

HG

RG_AQU1_WS_20
180803-1347

RG_AQU1_WS_20
180803-1347_FB-

HG

L2141572-1 L2141572-2 L2141572-3 L2141572-4

15:20 15:20 13:47 13:47

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

385 720

200 374

8.27 8.37

6.5 6.3

227 462

1.84 3.14

195 266

<1.0 5.6

<1.0 <1.0

195 272

0.062 0.338

0.0024 0.0063

1.82

3.47

0.0250 0.0471

<0.00010 0.00015

0.00052 0.00025

0.0882 0.186

<0.020 <0.020

<0.000050 <0.000050

0.011 0.023

<0.0050 0.0602

45.9 96.6

<0.00010 0.00017

<0.10 <0.10

<0.00050 0.00054

0.223 0.089

<0.000050 0.000162

0.0067 0.0212

22.8 35.0

0.0262 0.0136

<0.00050 <0.00050 0.00098 <0.00050

0.000899 0.000885

<0.00050 0.00074

0.764 1.67

0.304 6.57

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



DRAFT

14-AUG-18 17:39 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141572 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

7

WATER

WS WS WS WS
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18

RG_ERUP_WS_20
180803-1520

RG_ERUP_WS_20
180803-1520_FB-

HG

RG_AQU1_WS_20
180803-1347

RG_AQU1_WS_20
180803-1347_FB-

HG

L2141572-1 L2141572-2 L2141572-3 L2141572-4

15:20 15:20 13:47 13:47

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

3.51 3.07

<0.000010 <0.000010

2.42 9.32

0.172 0.252

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000768 0.000860

<0.00050 0.00062

<0.0030 0.0045

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 0.00012

0.00049 0.00019

0.0925 0.180

<0.020 <0.020

<0.000050 <0.000050

0.011 0.023

<0.0050 0.0134

42.9 94.5

<0.00010 <0.00010

<0.10 <0.10

<0.00050 <0.00050

0.047 <0.010

<0.000050 <0.000050

0.0064 0.0220

22.6 33.6

0.00074 0.00026

<0.0000050 <0.0000050

0.000925 0.000832

<0.00050 0.00055

0.855 1.80

0.368 7.01

3.37 2.92

<0.000010 <0.000010

2.48 9.03

Total Metals

Dissolved Metals
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14-AUG-18 17:39 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141572 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

7

WATER

WS WS WS WS
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18

RG_ERUP_WS_20
180803-1520

RG_ERUP_WS_20
180803-1520_FB-

HG

RG_AQU1_WS_20
180803-1347

RG_AQU1_WS_20
180803-1347_FB-

HG

L2141572-1 L2141572-2 L2141572-3 L2141572-4

15:20 15:20 13:47 13:47

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.165 0.234

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000810 0.000880

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



DRAFT

Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

14-AUG-18 17:39 (MT)

L2141572 CONTD....

5PAGE of

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

EC-L-PCT-CL

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Dissolved Organic Carbon

Total Organic Carbon

Electrical Conductivity (EC)

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

APHA 2510B

Method Reference** Matrix 

Test Method References:            

Version: DRAFT   

Applies to Sample Number(s)Parameter Qualifier

L2141572-1, -3
L2141572-1, -3
L2141572-1, -3
L2141572-1, -3
L2141572-1, -3
L2141572-1, -3
L2141572-3
L2141572-1, -3
L2141572-3
L2141572-1, -3
L2141572-3
L2141572-3
L2141572-1, -3
L2141572-3
L2141572-1, -3
L2141572-3

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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Reference Information 14-AUG-18 17:39 (MT)

L2141572 CONTD....
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HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

PH-CL

PO4-DO-L-COL-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

pH

Orthophosphate-Dissolved (as P)

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 C

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: DRAFT   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: DRAFT   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

Water

R4168199

R4162396

R4162102

R4168770

R4168770

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

MS

LCS

LCS

MB

WG2848005-4

WG2848005-6

WG2848005-14

WG2848005-15

WG2844425-2

WG2844425-1

WG2844487-2

WG2844487-1

WG2844487-4

WG2848864-6

WG2848864-6

WG2848864-5

LF

L2141572-3

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

107.1

104.3

<1.0

<1.0

94.3

<0.000020

93.5

<0.000020

90.6

93.5

113.1

<0.50

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

85-115

85-115

80-120

80-120

70-130

80-120

80-120

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

%

mg/L

1

1

0.00002

0.00002

0.5

12
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Quality Control Report
Page 2 ofReport Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4168199

R4162296

R4162374

R4162396

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

MS

LCS

MB

LCS

WG2848005-4

WG2848005-6

WG2848005-14

WG2848005-15

WG2845056-2

WG2845056-1

WG2845056-4

WG2845283-2

WG2845283-1

WG2844425-2

LF

L2141572-1

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

108.2

106.7

<2.0

<2.0

103.0

<0.0000050

98.1

103.3

<0.00050

96.9

94.7

96.8

98.3

95.6

93.0

94.8

95.8

96.1

94.8

94.9

98.2

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

90-110

90-110

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

uS/cm

uS/cm

%

mg/L

%

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

2

2

0.000005

0.0005
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DRAFT

Quality Control Report
Page 3 ofReport Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4162396Batch
LCS

MB

WG2844425-2

WG2844425-1 LF

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

95.9

92.8

95.5

96.1

95.2

94.6

100.2

92.8

94.0

96.7

93.5

97.8

98.5

93.9

95.3

97.0

98.2

92.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005
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DRAFT

Quality Control Report
Page 4 ofReport Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4162396

R4162102

Batch

Batch

MB

LCS

WG2844425-1

WG2844487-2

LF
Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.9

97.7

98.8

98.2

95.7

88.2

97.3

95.1

95.5

97.5

94.5

95.8

97.3

93.0

99.1

98.0

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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DRAFT

Quality Control Report
Page 5 ofReport Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4162102Batch
LCS

MB

WG2844487-2

WG2844487-1

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

94.5

95.6

95.5

96.2

94.5

97.6

99.96

93.0

96.1

94.4

97.4

95.3

100.5

93.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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DRAFT

Quality Control Report
Page 6 ofReport Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4162102Batch
MB

MS

WG2844487-1

WG2844487-4 L2141572-3

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

92.8

101.0

100.3

N/A

92.1

91.6

99.4

N/A

92.2

92.6

95.2

94.3

90.1

N/A

92.1

101.8

92.6

94.9

100.9

87.8

99.2

N/A

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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DRAFT

Quality Control Report
Page 7 ofReport Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4162102

R4163182

Batch

Batch

MS

LCS

WG2844487-4

WG2845717-2

L2141572-3
Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

N/A

91.9

99.4

93.9

96.0

100.6

89.8

109.5

107.6

110.4

113.9

99.8

98.3

108.3

103.4

105.9

105.4

108.1

108.5

98.7

97.3

112.3

103.5

102.5

106.9

108.6

105.5

103.9

94.2

111.5

103.7

99.2

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

12



DRAFT

Quality Control Report
Page 8 ofReport Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4163182Batch
LCS

MB

WG2845717-2

WG2845717-1

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

101.5

104.8

106.4

110.4

104.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001
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DRAFT

Quality Control Report
Page 9 ofReport Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

PH-CL

PO4-DO-L-COL-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4163182

R4168199

R4159612

R4163044

R4168555

R4163038

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

LCS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG2845717-1

WG2848005-4

WG2848005-6

WG2841812-6

WG2841812-5

WG2844652-5

WG2844652-4

WG2848580-10

WG2848580-12

WG2848580-9

WG2848580-11

WG2845470-2

WG2845470-1

L2141572-1

L2141572-3

Vanadium (V)-Total

Zinc (Zn)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

<0.00050

<0.0030

6.98

6.99

96.4

<0.0010

103.6

<10

0.050

99.4

<0.050

79.4

91.8

<1.0

10-AUG-18

10-AUG-18

11-AUG-18

11-AUG-18

04-AUG-18

04-AUG-18

09-AUG-18

09-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

09-AUG-18

09-AUG-18

0.012 0.1

6.9-7.1

6.9-7.1

80-120

85-115

75-125

70-130

85-115

mg/L

mg/L

pH

pH

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

0.0005

0.003

0.001

10

0.05

1

J0.062
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DRAFT

Quality Control Report
Page 10 ofReport Date: 14-AUG-18Workorder: L2141572

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4159426Batch
LCS

MB

WG2841565-14

WG2841565-15

Turbidity

Turbidity

100.0

<0.10

04-AUG-18

04-AUG-18

85-115%

NTU 0.1

12



DRAFT

Quality Control Report
Page 11 ofReport Date: 14-AUG-18Workorder: L2141572

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



DRAFT

Quality Control Report
Page 12 ofReport Date: 14-AUG-18Workorder: L2141572

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

03-AUG-18 15:20
03-AUG-18 13:47

11-AUG-18 14:00
11-AUG-18 14:00

0.25
0.25

191
192

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2141572 were received on 04-AUG-18 12:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

12





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

04-AUG-18

Lab Work Order #: L2141586

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
17-AUG-18 15:24 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298
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STUDY

Job Reference: 
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17-AUG-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141586 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18

RG_EROL_WS_20
180803-0747

RG_EROL_WS_20
180803-0747_FB-

HG

RG_ERH_WS_201
80803-0915

RG_ERH_WS_201
80803-0915_FB-

HG

RG_DUP_WS_201
80803-0747

L2141586-1 L2141586-2 L2141586-3 L2141586-4 L2141586-5

07:47 07:47 09:15 09:15 07:47

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

442 354 447

231 187 237

8.10 8.18 8.08

324 317 320

2.7 3.7 1.1

260 209 266

1.02 0.91 0.87

<1.0 <1.0 <1.0

246 185 238

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

246 185 238

0.0060 0.0120 0.011

<0.050 <0.050 <0.050

8.34 2.45 7.36

0.099 0.142 0.103

92.9 94.0 98.5

0.0106 0.117 0.0527

<0.0010 0.0014 <0.0010

0.090 0.198 1.41

0.0018 0.0058 0.0019

0.0027 0.0181 0.0032

5.46 15.5 5.50

5.26 4.11 5.10

4.89 3.86 5.02

-3.7 -3.1 -0.8

1.81 1.88 1.83

2.01 2.41 2.07

0.0035 0.0927 0.0047

<0.00010 0.00013 <0.00010

0.00026 0.00032 0.00026

0.165 0.130 0.171

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0051 0.0392 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV RRV



17-AUG-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141586 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
03-AUG-18 03-AUG-18 03-AUG-18 02-AUG-18 02-AUG-18

RG_DUP_WS_201
80803-0747_FB-

HG

RG_FB_WS_20180
803-1000

RG_FB_WS_20180
803-1000_FB-HG

RG_ELWDGC_201
80802-0850

RG_ELWDGC_201
80802-0850_FB-

HG

L2141586-6 L2141586-7 L2141586-8 L2141586-9 L2141586-10

07:47 10:00 10:00 08:50 08:50

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 446

<0.50 234

5.50 8.10

416 347

<1.0 2.2

<10 294

<0.10 1.17

1.8 <1.0

<1.0 193

<1.0 <1.0

<1.0 <1.0

<1.0 193

<0.0050 0.0736

<0.050 <0.050

<0.50 1.74

<0.020 0.204

0.0 92.4

<0.0050 1.28

<0.0010 0.0124

<0.050 0.101

0.0012 0.0026

<0.0010 0.0029

<0.30 57.2

<0.10 5.20

<0.10 4.81

0.0 -3.9

<0.50 1.49

<0.50 1.61

<0.0030 0.0082

<0.00010 <0.00010

<0.00010 0.00032

<0.00010 0.0792

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.012

<0.0050 0.0087

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLIS

DLHC

TKNI



17-AUG-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141586 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18

RG_EROL_WS_20
180803-0747

RG_EROL_WS_20
180803-0747_FB-

HG

RG_ERH_WS_201
80803-0915

RG_ERH_WS_201
80803-0915_FB-

HG

RG_DUP_WS_201
80803-0747

L2141586-1 L2141586-2 L2141586-3 L2141586-4 L2141586-5

07:47 07:47 09:15 09:15 07:47

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

70.9 54.1 71.9

<0.00010 0.00040 <0.00010

<0.10 <0.10 <0.10

<0.00050 0.00075 <0.00050

0.176 0.196 0.191

<0.000050 0.000252 <0.000050

0.0023 0.0059 0.0023

13.6 13.5 13.6

0.0123 0.0135 0.0137

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000543 0.000910 0.000539

<0.00050 <0.00050 <0.00050

0.542 0.658 0.535

0.127 1.54 0.149

3.03 2.59 3.12

<0.000010 0.000010 <0.000010

5.84 2.97 5.81

0.106 0.131 0.107

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000376 0.000419 0.000383

<0.00050 0.00070 <0.00050

<0.0030 0.0054 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00020 0.00021 0.00019

0.168 0.120 0.161

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

70.4 54.3 72.5

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals



17-AUG-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141586 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
03-AUG-18 03-AUG-18 03-AUG-18 02-AUG-18 02-AUG-18

RG_DUP_WS_201
80803-0747_FB-

HG

RG_FB_WS_20180
803-1000

RG_FB_WS_20180
803-1000_FB-HG

RG_ELWDGC_201
80802-0850

RG_ELWDGC_201
80802-0850_FB-

HG

L2141586-6 L2141586-7 L2141586-8 L2141586-9 L2141586-10

07:47 10:00 10:00 08:50 08:50

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 63.9

<0.00010 0.00016

<0.10 <0.10

<0.00050 <0.00050

<0.010 0.127

<0.000050 <0.000050

<0.0010 0.0105

<0.10 19.7

<0.00010 0.0377

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.000050 0.00122

<0.00050 <0.00050

<0.050 0.744

<0.050 7.31

<0.10 2.83

<0.000010 <0.000010

<0.050 2.80

<0.00020 0.264

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

<0.000010 0.000950

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

<0.00010 0.00026

<0.00010 0.0785

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.012

<0.0050 <0.0050

<0.050 63.5

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals



17-AUG-18 15:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141586 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18

RG_EROL_WS_20
180803-0747

RG_EROL_WS_20
180803-0747_FB-

HG

RG_ERH_WS_201
80803-0915

RG_ERH_WS_201
80803-0915_FB-

HG

RG_DUP_WS_201
80803-0747

L2141586-1 L2141586-2 L2141586-3 L2141586-4 L2141586-5

07:47 07:47 09:15 09:15 07:47

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.030 0.017 0.030

<0.000050 <0.000050 <0.000050

0.0023 0.0063 0.0024

13.4 12.4 13.6

0.00037 0.00269 0.00037

<0.0000050 <0.0000050 <0.0000050

0.000502 0.000867 0.000509

<0.00050 <0.00050 <0.00050

0.610 0.675 0.590

0.153 1.35 0.150

3.00 2.46 3.17

<0.000010 <0.000010 <0.000010

5.85 2.72 6.08

0.103 0.121 0.105

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000384 0.000411 0.000391

<0.00050 <0.00050 <0.00050

<0.0010 0.0012 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141586 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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10

WATER

WS WS WS WS WS
03-AUG-18 03-AUG-18 03-AUG-18 02-AUG-18 02-AUG-18

RG_DUP_WS_201
80803-0747_FB-

HG

RG_FB_WS_20180
803-1000

RG_FB_WS_20180
803-1000_FB-HG

RG_ELWDGC_201
80802-0850

RG_ELWDGC_201
80802-0850_FB-

HG

L2141586-6 L2141586-7 L2141586-8 L2141586-9 L2141586-10

07:47 10:00 10:00 08:50 08:50

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 0.034

<0.000050 <0.000050

<0.0010 0.0107

<0.10 18.2

<0.00010 0.00123

<0.0000050 <0.0000050

<0.000050 0.00117

<0.00050 <0.00050

<0.050 0.823

<0.050 6.90

<0.050 2.80

<0.000010 <0.000010

<0.050 2.73

<0.00020 0.251

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

<0.000010 0.000975

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

DLIS

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted: Insufficient Sample

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

EXTEMP Samples Received with temperature >15 Degrees C - 18 C

Description Qualifier      

Description       Qualifier      

17-AUG-18 15:24 (MT)

L2141586 CONTD....

8PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2141586-1, -3, -5, -7, -9
L2141586-1, -3, -5, -7, -9
L2141586-1, -3, -5, -7, -9
L2141586-1, -3, -5, -7, -9
L2141586-1, -3, -5, -7, -9
L2141586-1, -3, -5, -7, -9
L2141586-1, -3, -5, -7, -9
L2141586-1, -3, -5, -7, -9
L2141586-1, -3, -5, -7, -9
L2141586-1, -3, -5, -7, -9

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10



Reference Information 17-AUG-18 15:24 (MT)

L2141586 CONTD....

9PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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Reference Information 17-AUG-18 15:24 (MT)

L2141586 CONTD....

10PAGE of

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   

10



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4169882

R4168199

R4162396

R4162102

R4169783

R4168770

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

LCS

MB

WG2848585-20

WG2848585-19

WG2848005-6

WG2848005-15

WG2844425-2

WG2844425-1

WG2844487-3

WG2844487-2

WG2844487-1

WG2850098-18

WG2850098-17

WG2848864-10

WG2848864-6

WG2848864-9

LF

L2141586-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

89.5

1.9

104.3

<1.0

94.3

<0.000020

<0.000020

93.5

<0.000020

106.5

<0.050

94.3

93.5

13-AUG-18

13-AUG-18

11-AUG-18

11-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

04-AUG-18

04-AUG-18

13-AUG-18

13-AUG-18

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

2

1

0.00002

0.00002

0.05

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4168770

R4168770

R4169783

R4168199

R4169783

R4162296

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2848864-9

WG2848864-10

WG2848864-6

WG2848864-5

WG2848864-9

WG2850098-18

WG2850098-17

WG2848005-6

WG2848005-15

WG2850098-18

WG2850098-17

WG2845056-2

WG2845056-1 LF

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

94.1

113.1

<0.50

<0.50

104.7

<0.50

106.7

<2.0

100.8

<0.020

103.0

<0.0000050

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

04-AUG-18

04-AUG-18

11-AUG-18

11-AUG-18

04-AUG-18

04-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

90-110

90-110

90-110

80-120

mg/L

%

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

0.5

0.5

2

0.02

0.000005
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Quality Control Report
Page 3 ofReport Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4162374

R4162396

Batch

Batch

DUP

LCS

MB

LCS

WG2845283-3

WG2845283-2

WG2845283-1

WG2844425-2

L2141586-9
Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

<0.00050

103.3

<0.00050

96.9

94.7

96.8

98.3

95.6

93.0

94.8

95.8

96.1

94.8

94.9

98.2

95.9

92.8

95.5

96.1

95.2

94.6

100.2

92.8

94.0

96.7

93.5

97.8

98.5

93.9

95.3

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

N/A 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

RPD-NA<0.00050
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Quality Control Report
Page 4 ofReport Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4162396Batch
LCS

MB

WG2844425-2

WG2844425-1 LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

97.0

98.2

92.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4162102Batch
DUP

LCS

WG2844487-3

WG2844487-2

L2141586-1
Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

0.0035

<0.00010

0.00026

0.170

<0.000050

<0.010

<0.0000050

71.5

<0.00010

<0.00010

<0.00050

0.178

<0.000050

0.0024

13.9

0.0131

0.000496

<0.00050

0.572

0.000170

3.06

<0.000010

6.04

0.107

<0.000010

<0.00010

<0.010

0.000375

<0.00050

0.0033

99.9

97.7

98.8

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

0.3

N/A

2.7

3.2

N/A

N/A

N/A

0.8

N/A

N/A

N/A

1.0

N/A

2.5

2.1

5.9

9.0

N/A

5.4

0.000043

1.0

N/A

3.3

0.5

N/A

N/A

N/A

0.2

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

0.0001

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0035

<0.00010

0.00026

0.165

<0.000050

<0.010

0.0000051

70.9

<0.00010

<0.00010

<0.00050

0.176

<0.000050

0.0023

13.6

0.0123

0.000543

<0.00050

0.542

0.000127

3.03

<0.000010

5.84

0.106

<0.000010

<0.00010

<0.010

0.000376

<0.00050

<0.0030
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Quality Control Report
Page 6 ofReport Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4162102Batch
LCS

MB

WG2844487-2

WG2844487-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

98.2

95.7

88.2

97.3

95.1

95.5

97.5

94.5

95.8

97.3

93.0

99.1

98.0

94.5

95.6

95.5

96.2

94.5

97.6

99.96

93.0

96.1

94.4

97.4

95.3

100.5

93.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 7 ofReport Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4162102

R4170201

R4169783

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2844487-1

WG2850575-10

WG2850575-9

WG2850098-18

WG2850098-17

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.4

<0.0050

107.3

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

15-AUG-18

15-AUG-18

04-AUG-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

12



Quality Control Report
Page 8 ofReport Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4169783

R4169783

R4173888

R4170162

R4168199

R4159612

R4169783

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

CRM

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

WG2850098-17

WG2850098-18

WG2850098-17

WG2851808-7

WG2851808-8

WG2849448-18

WG2849448-17

WG2848005-6

WG2841812-6

WG2841812-5

WG2850098-18

WG2850098-17

CL-ORP

CL-ORP

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

<0.0010

105.4

<0.0050

217

218

97.2

<0.0010

6.99

96.4

<0.0010

102.9

04-AUG-18

04-AUG-18

04-AUG-18

16-AUG-18

16-AUG-18

15-AUG-18

15-AUG-18

11-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

90-110

210-230

210-230

80-120

6.9-7.1

80-120

90-110

mg/L

%

mg/L

mV

mV

%

mg/L

pH

%

mg/L

%

0.001

0.005

0.001

0.001
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Quality Control Report
Page 9 ofReport Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

R4169783

R4162220

R4163044

R4168555

R4162097

R4163038

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

LCS

MB

MB

WG2850098-17

WG2843403-11

WG2843403-10

WG2844652-5

WG2844652-4

WG2848580-12

WG2848580-8

WG2848580-5

WG2848580-9

WG2844347-8

WG2844347-7

WG2845470-2

WG2845470-5

WG2845470-1

WG2845470-4

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

<0.30

98.1

<10

103.6

<10

99.4

103.2

<0.050

<0.050

95.8

<1.0

91.8

90.4

<1.0

04-AUG-18

08-AUG-18

08-AUG-18

09-AUG-18

09-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

08-AUG-18

08-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

85-115

85-115

75-125

75-125

85-115

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

0.3

10

10

0.05

0.05

1

1
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Quality Control Report
Page 10 ofReport Date: 17-AUG-18Workorder: L2141586

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4163038

R4159426

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

WG2845470-4

WG2841565-16

WG2841565-14

WG2841565-17

WG2841565-15

WG2841565-18

L2141586-7

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<1.0

<0.10

100.0

101.0

<0.10

<0.10

09-AUG-18

05-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

N/A 15

85-115

85-115

mg/L

NTU

%

%

NTU

NTU

1

0.1

0.1

RPD-NA<0.10

12



Quality Control Report
Page 11 ofReport Date: 17-AUG-18Workorder: L2141586

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 17-AUG-18Workorder: L2141586

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
9

03-AUG-18 07:47
03-AUG-18 09:15
03-AUG-18 07:47
03-AUG-18 10:00
02-AUG-18 08:50

11-AUG-18 14:00
11-AUG-18 14:00
11-AUG-18 14:00
11-AUG-18 14:00
11-AUG-18 14:00

0.25
0.25
0.25
0.25
0.25

198
197
198
196
221

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2141586 were received on 04-AUG-18 12:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

04-AUG-18

Lab Work Order #: L2141596

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
21-AUG-18 15:09 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
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STUDY

Job Reference: 
VPO00563597   Project P.O. #: 

C of C Numbers:
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21-AUG-18 15:09 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141596 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS
03-AUG-18 03-AUG-18

RG_TB_WS_20180
803-1155

RG_TB_WS_20180
803-1155_FB-HG

L2141596-1 L2141596-2

11:55 11:55

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0

<0.50

6.35

404

<1.0

<10

<0.10

2.0

<1.0

<1.0

<1.0

<1.0

0.0130

<0.050

<0.50

<0.020

157

0.0123

<0.0010

<0.050

0.0010

<0.0010

<0.30

<0.10

<0.10

22.0

<0.50

<0.50

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV



21-AUG-18 15:09 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141596 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS
03-AUG-18 03-AUG-18

RG_TB_WS_20180
803-1155

RG_TB_WS_20180
803-1155_FB-HG

L2141596-1 L2141596-2

11:55 11:55

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050

<0.00010

<0.10

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.00050

<0.000050

<0.00050

<0.050

<0.050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

LAB

LAB

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

<0.050

<0.00010

<0.10

Total Metals

Dissolved Metals



21-AUG-18 15:09 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141596 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS
03-AUG-18 03-AUG-18

RG_TB_WS_20180
803-1155

RG_TB_WS_20180
803-1155_FB-HG

L2141596-1 L2141596-2

11:55 11:55

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050

<0.050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010

Dissolved Metals



Reference Information

L2141596-1 Water sample(s) for dissolved mercury analysis was not submitted in glass or PTFE 
container with HCl preservative.  Results may be biased low.
Unreliable: Improper Container
Sample was Filtered and Preserved  at the laboratory

Qualifiers for Individual Samples Listed:

Sample Number

RG_TB_WS_20180803-1155

Client Sample  ID       Description      

MS-B

RRV

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

WSMD

UIC
SFPL

Qualifiers  for Sample Submission Listed:

EXTEMP Samples Received with temperature >15 Degrees C - 18 C

Qualifier      

Description Qualifier      

Description       Qualifier      

21-AUG-18 15:09 (MT)

L2141596 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2141596-1
L2141596-1
L2141596-1
L2141596-1
L2141596-1
L2141596-1
L2141596-1
L2141596-1
L2141596-1
L2141596-1

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8



Reference Information 21-AUG-18 15:09 (MT)

L2141596 CONTD....
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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Reference Information 21-AUG-18 15:09 (MT)
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P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 21-AUG-18Workorder: L2141596

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4169882

R4168199

R4162396

R4162102

R4169783

R4168770

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2848585-20

WG2848585-19

WG2848005-6

WG2848005-15

WG2844425-3

WG2844425-2

WG2844425-1

WG2844487-2

WG2844487-1

WG2850098-18

WG2850098-17

WG2848864-10

WG2848864-9

L2141596-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

89.5

1.9

104.3

<1.0

<0.000020

94.3

<0.000020

93.5

<0.000020

106.5

<0.050

94.3

<0.50

13-AUG-18

13-AUG-18

11-AUG-18

11-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

04-AUG-18

04-AUG-18

13-AUG-18

13-AUG-18

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 21-AUG-18Workorder: L2141596

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4168770

R4169783

R4168199

R4169783

R4162296

R4164705

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2848864-10

WG2848864-9

WG2850098-18

WG2850098-17

WG2848005-6

WG2848005-15

WG2850098-18

WG2850098-17

WG2845056-2

WG2845056-1

WG2846350-2

WG2846350-1

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

94.1

<0.50

104.7

<0.50

106.7

<2.0

100.8

<0.020

103.0

<0.0000050

100.4

<0.00050

13-AUG-18

13-AUG-18

04-AUG-18

04-AUG-18

11-AUG-18

11-AUG-18

04-AUG-18

04-AUG-18

09-AUG-18

09-AUG-18

10-AUG-18

10-AUG-18

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 21-AUG-18Workorder: L2141596

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4162396Batch
DUP

LCS

WG2844425-3

WG2844425-2

L2141596-1
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010

96.9

94.7

96.8

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010
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Quality Control Report
Page 4 ofReport Date: 21-AUG-18Workorder: L2141596

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4162396Batch
LCS

MB

WG2844425-2

WG2844425-1 LF

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

98.3

95.6

93.0

94.8

95.8

96.1

94.8

94.9

98.2

95.9

92.8

95.5

96.1

95.2

94.6

100.2

92.8

94.0

96.7

93.5

97.8

98.5

93.9

95.3

97.0

98.2

92.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 5 ofReport Date: 21-AUG-18Workorder: L2141596

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4162396

R4162102

Batch

Batch

MB

LCS

WG2844425-1

WG2844487-2

LF
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.9

97.7

98.8

98.2

95.7

88.2

97.3

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 21-AUG-18Workorder: L2141596

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4162102Batch
LCS

MB

WG2844487-2

WG2844487-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

95.1

95.5

97.5

94.5

95.8

97.3

93.0

99.1

98.0

94.5

95.6

95.5

96.2

94.5

97.6

99.96

93.0

96.1

94.4

97.4

95.3

100.5

93.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 7 ofReport Date: 21-AUG-18Workorder: L2141596

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4162102

R4168258

R4169783

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2844487-1

WG2848254-10

WG2848254-9

WG2850098-18

WG2850098-17

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

107.3

<0.0050

107.3

<0.0010

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

13-AUG-18

13-AUG-18

04-AUG-18

04-AUG-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 8 ofReport Date: 21-AUG-18Workorder: L2141596

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4169783

R4173888

R4170162

R4168199

R4159612

R4169783

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

WG2850098-18

WG2850098-17

WG2851808-7

WG2851808-8

WG2849448-18

WG2849448-17

WG2848005-6

WG2841812-6

WG2841812-5

WG2850098-18

WG2850098-17

CL-ORP

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

105.4

<0.0050

217

218

97.2

<0.0010

6.99

96.4

<0.0010

102.9

<0.30

04-AUG-18

04-AUG-18

16-AUG-18

16-AUG-18

15-AUG-18

15-AUG-18

11-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

90-110

210-230

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

mV

mV

%

mg/L

pH

%

mg/L

%

mg/L

0.005

0.001

0.001

0.3
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Quality Control Report
Page 9 ofReport Date: 21-AUG-18Workorder: L2141596

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4163044

R4168555

R4163038

R4159426

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2844652-5

WG2844652-4

WG2848580-12

WG2848580-9

WG2845470-5

WG2845470-4

WG2841565-14

WG2841565-15

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

103.6

<10

99.4

<0.050

90.4

<1.0

100.0

<0.10

09-AUG-18

09-AUG-18

14-AUG-18

14-AUG-18

09-AUG-18

09-AUG-18

04-AUG-18

04-AUG-18

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

NTU

10

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 21-AUG-18Workorder: L2141596

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 21-AUG-18Workorder: L2141596

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1 03-AUG-18 11:55 11-AUG-18 14:00 0.25 194
pH

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2141596 were received on 04-AUG-18 12:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

07-AUG-18

Lab Work Order #: L2141986

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
30-AUG-18 16:23 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

Regional Effects PrC of C Numbers:
Legal Site Desc: 



30-AUG-18 16:23 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141986 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_MI16_WS_201
80805-0921

RG_MI16_WS_201
80805-0921_FB-

HG

RG_DUP_WS_201
80805-0921

RG_DUP_WS_201
80805-0921_FB-

HG

RG_ALE1_WS_20
180805-1215

L2141986-1 L2141986-2 L2141986-3 L2141986-4 L2141986-5

09:21 09:21 09:21 09:21 12:15

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

492 487 507

253 252 273

8.14 8.23 8.40

396 312 394

13.4 2.7 1.3

346 343 302

2.15 0.88 0.20

<1.0 2.2 2.7

125 125 238

<1.0 <1.0 8.2

<1.0 <1.0 <1.0

125 125 247

0.0261 0.0266 0.0062

<0.050 <0.050 <0.050

1.11 1.10 14.0

0.151 0.152 0.151

102 97.4 101

0.155 0.158 0.0855

0.0057 0.0076 <0.0010

0.306 0.358 0.087

0.0016 <0.0010 0.0012

0.0103 0.0313 0.0038

133 142 25.0

5.32 5.51 5.86

5.41 5.37 5.92

0.9 -1.3 0.6

3.59 3.53 1.30

3.68 3.77 1.22

0.0327 0.0110 0.0073

<0.00010 0.00013 <0.00010

0.00026 0.00027 0.00010

0.0870 0.0850 0.118

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.019 0.019 0.019

0.0123 0.0083 0.0143

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV
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WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_ALE1_WS_20
180805-1215_FB-

HG

RG_SMCIM_WS_2
0180805-1415

RG_SMCIM_WS_2
0180805-1415_FB-

HG

RG_MIWW_WS_2
0180805-1020

RG_MIWW_WS_2
0180805-1020_FB-

HG

L2141986-6 L2141986-7 L2141986-8 L2141986-9 L2141986-10

12:15 14:15 14:15 10:20 10:20

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

333 435

176 221

8.35 8.37

402 406

<1.0 <1.0

200 297

0.99 0.15

1.5 1.3

166 183

2.8 3.8

<1.0 <1.0

169 187

0.0275 0.0204

<0.050 <0.050

<0.50 2.44

0.099 0.159

101 92.9

0.0191 0.150

<0.0010 <0.0010

0.149 <0.050

0.0030 0.0037

0.0140 0.0054

18.3 57.0

3.76 5.01

3.81 4.65

0.7 -3.7

2.33 1.10

2.45 0.95

0.0177 <0.0030

<0.00010 0.00011

0.00026 0.00016

0.119 0.169

<0.020 <0.020

<0.000050 <0.000050

0.017 0.016

<0.0050 0.0317

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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Sample ID 
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_MI16_WS_201
80805-0921

RG_MI16_WS_201
80805-0921_FB-

HG

RG_DUP_WS_201
80805-0921

RG_DUP_WS_201
80805-0921_FB-

HG

RG_ALE1_WS_20
180805-1215

L2141986-1 L2141986-2 L2141986-3 L2141986-4 L2141986-5

09:21 09:21 09:21 09:21 12:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

65.9 65.2 77.3

0.00019 0.00016 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.044 0.026 <0.010

0.000052 <0.000050 <0.000050

0.0082 0.0086 0.0098

23.8 24.3 19.8

0.00318 0.00242 0.00011

<0.00050 <0.00050 0.00055 <0.00050 <0.00050

0.000620 0.000729 0.00138

<0.00050 <0.00050 <0.00050

0.755 0.762 0.992

1.89 2.12 0.783

1.37 1.37 4.04

<0.000010 <0.000010 <0.000010

6.97 7.15 9.50

0.251 0.253 0.305

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000859 0.000858 0.000781

<0.00050 <0.00050 <0.00050

0.0034 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00023 0.00024 <0.00010

0.0892 0.0868 0.124

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.019 0.019 0.020

0.0068 0.0079 0.0112

62.7 63.4 77.4

0.00027 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_ALE1_WS_20
180805-1215_FB-

HG

RG_SMCIM_WS_2
0180805-1415

RG_SMCIM_WS_2
0180805-1415_FB-

HG

RG_MIWW_WS_2
0180805-1020

RG_MIWW_WS_2
0180805-1020_FB-

HG

L2141986-6 L2141986-7 L2141986-8 L2141986-9 L2141986-10

12:15 14:15 14:15 10:20 10:20

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

44.9 67.3

0.00013 0.00013

<0.10 <0.10

<0.00050 <0.00050

0.214 0.012

<0.000050 <0.000050

0.0096 0.0092

14.4 18.6

0.0207 0.00172

<0.00050 0.00057 <0.00050 <0.00050 <0.00050

0.000536 0.000817

<0.00050 <0.00050

0.407 0.998

0.158 1.26

1.81 2.94

<0.000010 <0.000010

5.81 5.29

0.264 0.285

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000207 0.000507

<0.00050 <0.00050

0.0044 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00024 0.00014

0.132 0.158

<0.020 <0.020

<0.000050 <0.000050

0.017 0.016

<0.0050 0.0246

46.4 62.4

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_MI16_WS_201
80805-0921

RG_MI16_WS_201
80805-0921_FB-

HG

RG_DUP_WS_201
80805-0921

RG_DUP_WS_201
80805-0921_FB-

HG

RG_ALE1_WS_20
180805-1215

L2141986-1 L2141986-2 L2141986-3 L2141986-4 L2141986-5

09:21 09:21 09:21 09:21 12:15

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.012 0.011 <0.010

<0.000050 <0.000050 <0.000050

0.0090 0.0091 0.0107

23.5 22.7 19.4

0.00076 0.00096 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.000677 0.000656 0.00137

<0.00050 <0.00050 <0.00050

0.911 0.822 1.17

2.41 2.34 0.944

1.27 1.26 4.00

<0.000010 <0.000010 <0.000010

7.48 7.11 10.0

0.251 0.253 0.313

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000878 0.000902 0.000781

<0.00050 <0.00050 <0.00050

0.0013 0.0011 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte
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WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_ALE1_WS_20
180805-1215_FB-

HG

RG_SMCIM_WS_2
0180805-1415

RG_SMCIM_WS_2
0180805-1415_FB-

HG

RG_MIWW_WS_2
0180805-1020

RG_MIWW_WS_2
0180805-1020_FB-

HG

L2141986-6 L2141986-7 L2141986-8 L2141986-9 L2141986-10

12:15 14:15 14:15 10:20 10:20

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

0.056 <0.010

<0.000050 <0.000050

0.0105 0.0098

14.6 16.0

0.00022 0.00140

<0.0000050 <0.0000050

0.000556 0.000783

<0.00050 <0.00050

0.509 1.02

0.172 1.41

1.86 2.71

<0.000010 <0.000010

6.43 4.59

0.280 0.272

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000206 0.000483

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

30-AUG-18 16:23 (MT)

L2141986 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2141986-1, -3, -5, -7, -9
L2141986-1, -3, -5, -7, -9
L2141986-1, -3, -5, -7, -9
L2141986-1, -3, -5, -7, -9
L2141986-1, -3, -5, -7, -9
L2141986-1, -3, -5, -7, -9
L2141986-1, -3, -5, -7, -9
L2141986-1, -3, -5, -7, -9
L2141986-1, -3, -5, -7, -9
L2141986-1, -3, -5, -7, -9

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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Reference Information 30-AUG-18 16:23 (MT)

L2141986 CONTD....

10PAGE of

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects Pr

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4178621

R4163434

R4167649

R4162102

R4161333

R4176972

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

MS

LCS

MB

LCS

MB

WG2854645-2

WG2854645-1

WG2845865-14

WG2845865-13

WG2845622-2

WG2845622-1

WG2845622-4

WG2844496-2

WG2844496-1

WG2844496-4

WG2844199-6

WG2844199-5

WG2854070-6

WG2854070-5

LF

L2141986-5

L2141986-9

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

94.7

1.9

101.4

<1.0

92.6

<0.000020

98.9

96.4

<0.000020

88.9

105.9

<0.050

114.9

20-AUG-18

20-AUG-18

09-AUG-18

09-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

07-AUG-18

07-AUG-18

19-AUG-18

85-115

85-115

80-120

70-130

80-120

70-130

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

%

mg/L

%

2

1

0.00002

0.00002

0.05

13



Quality Control Report
Page 2 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

Water

R4176972

R4176972

R4161333

R4163434

R4161333

R4162296

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2854070-5

WG2854070-6

WG2854070-5

WG2844199-6

WG2844199-5

WG2845865-14

WG2845865-13

WG2844199-6

WG2844199-5

WG2845066-2

WG2845066-1 LF

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

109.7

<0.50

99.3

<0.50

102.7

<2.0

102.9

<0.020

100.9

<0.0000050

19-AUG-18

19-AUG-18

19-AUG-18

07-AUG-18

07-AUG-18

09-AUG-18

09-AUG-18

07-AUG-18

07-AUG-18

09-AUG-18

09-AUG-18

80-120

90-110

90-110

90-110

80-120

mg/L

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005
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Quality Control Report
Page 3 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4163650

R4167649

Batch

Batch

LCS

MB

MS

LCS

WG2846338-2

WG2846338-1

WG2846338-5

WG2845622-2

L2141986-1

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

104.9

<0.00050

90.9

94.2

95.6

93.0

95.6

94.1

92.0

92.8

94.9

90.4

93.2

91.0

93.7

96.5

92.7

91.3

90.8

97.7

92.6

92.9

97.2

95.8

95.4

91.8

100.2

95.4

96.5

90.9

10-AUG-18

10-AUG-18

10-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005
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Quality Control Report
Page 4 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4167649Batch
LCS

MB

MS

WG2845622-2

WG2845622-1

WG2845622-4

LF

L2141986-5

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

98.7

93.9

91.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4167649Batch
MSWG2845622-4 L2141986-5

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

103.5

104.5

108.0

N/A

91.5

93.4

104.9

N/A

99.9

100.9

103.5

100.5

98.7

95.3

N/A

100.1

104.5

98.0

99.5

108.6

95.0

102.2

N/A

N/A

99.5

103.5

105.5

100.1

106.7

99.3

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 6 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4162102Batch
LCS

MB

WG2844496-2

WG2844496-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

108.8

102.8

104.4

103.7

97.7

92.6

104.4

97.8

103.7

104.1

101.5

100.0

99.0

95.1

107.8

103.2

100.8

103.3

100.8

100.4

101.5

99.5

106.1

97.5

99.5

98.4

99.3

98.8

108.0

99.6

<0.0030

<0.00010

<0.00010

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

13



Quality Control Report
Page 7 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4162102Batch
MB

MS

WG2844496-1

WG2844496-4 L2141986-9

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

96.2

102.2

103.9

N/A

92.8

93.3

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 8 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4162102

R4183250

Batch

Batch

MS

LCS

LCS

MB

MB

WG2844496-4

WG2860039-10

WG2860039-6

WG2860039-5

WG2860039-9

L2141986-9
Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

102.5

N/A

97.0

96.7

94.9

97.0

95.2

89.4

N/A

97.6

101.6

95.6

95.2

102.5

89.8

100.0

N/A

N/A

94.3

100.7

94.2

97.1

101.4

94.1

99.6

100.3

<0.0050

<0.0050

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

25-AUG-18

25-AUG-18

25-AUG-18

25-AUG-18

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

MS-B

MS-B

MS-B

MS-B

0.005

0.005
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Quality Control Report
Page 9 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

Water

Water

Water

Water

Water

R4161333

R4161333

R4183198

R4193267

R4183469

R4189607

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

CRM

CRM

DUP

LCS

MB

MS

LCS

MB

WG2844199-6

WG2844199-5

WG2844199-6

WG2844199-5

WG2859588-15

WG2862291-1

WG2862291-2

WG2859032-59

WG2859032-46

WG2859032-45

WG2859032-60

WG2861226-2

WG2861226-1

CL-ORP

CL-ORP

CL-ORP

L2141986-9

L2141986-9

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

103.6

<0.0010

101.2

<0.0050

217

222

222

0.0056

100.4

<0.0010

103.0

103.6

<0.0010

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

25-AUG-18

27-AUG-18

27-AUG-18

26-AUG-18

26-AUG-18

26-AUG-18

26-AUG-18

28-AUG-18

28-AUG-18

3.6 20

90-110

90-110

210-230

210-230

210-230

80-120

70-130

80-120

%

mg/L

%

mg/L

mV

mV

mV

mg/L

%

mg/L

%

%

mg/L

0.001

0.005

0.001

0.001

0.0054
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Quality Control Report
Page 10 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4163434

R4166407

R4161333

R4163044

R4164748

R4178669

Batch

Batch

Batch

Batch

Batch

Batch

LCS

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2845865-14

WG2844411-3

WG2844411-2

WG2844411-1

WG2844411-4

WG2844199-6

WG2844199-5

WG2844652-5

WG2844652-4

WG2846528-2

WG2846528-1

WG2854678-6

WG2854678-5

L2141986-1

L2141986-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

7.01

0.0014

98.9

<0.0010

109.8

101.4

<0.30

103.6

<10

101.6

<10

106.0

<0.050

09-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

09-AUG-18

09-AUG-18

10-AUG-18

10-AUG-18

21-AUG-18

21-AUG-18

14 20

6.9-7.1

80-120

70-130

90-110

85-115

85-115

75-125

pH

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.3

10

10

0.05

0.0016
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Quality Control Report
Page 11 ofReport Date: 30-AUG-18Workorder: L2141986

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4163038

R4162841

Batch

Batch

LCS

MB

LCS

MB

WG2845470-5

WG2845470-4

WG2843000-2

WG2843000-1

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

90.4

<1.0

100.0

<0.10

09-AUG-18

09-AUG-18

07-AUG-18

07-AUG-18

85-115

85-115

%

mg/L

%

NTU

1

0.1

13



Quality Control Report
Page 12 ofReport Date: 30-AUG-18Workorder: L2141986

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 30-AUG-18Workorder: L2141986

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
9

05-AUG-18 09:21
05-AUG-18 09:21
05-AUG-18 12:15
05-AUG-18 14:15
05-AUG-18 10:20

09-AUG-18 11:00
09-AUG-18 11:00
09-AUG-18 11:00
09-AUG-18 11:00
09-AUG-18 11:00

0.25
0.25
0.25
0.25
0.25

98
98
95
93
97

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2141986 were received on 07-AUG-18 11:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

07-AUG-18

Lab Work Order #: L2142050
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Version:
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30-AUG-18 10:23 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2142050 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_DUP_WS_201
80805-0845

RG_DUP_WS_201
80805-0845_FB-

HG

RG_GRLK_WS_20
180805-0845

RG_GRLK_WS_20
180805-0845_FB-

HG

RG_ERW_WS_201
80805-1030

L2142050-1 L2142050-2 L2142050-3 L2142050-4 L2142050-5

08:45 08:45 08:45 08:45 10:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

299 298 483

164 164 259

8.33 8.35 8.38

468 359 440

1.5 <1.0 11.7

197 190 315

0.28 0.31 7.87

<1.0 <1.0 <1.0

145 140 234

2.0 2.0 6.4

<1.0 <1.0 <1.0

147 142 241

0.0088 0.0069 0.115

<0.050 <0.050 <0.050

0.56 0.55 0.80

0.600 0.590 0.264

96.8 102 93.2

0.0295 0.0108 0.0836

<0.0010 <0.0010 0.0034

0.102 0.199 0.467

<0.0010 <0.0010 0.0079

0.0020 0.0020 0.0345

23.9 21.3 40.5

3.48 3.33 5.70

3.37 3.38 5.31

-1.6 0.9 -3.5

2.47 2.90 3.51

2.42 2.80 3.96

0.0039 0.0230 0.0230

<0.00010 <0.00010 <0.00010

0.00043 0.00045 0.00119

0.0555 0.0571 0.129

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 0.0055 0.0067

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



30-AUG-18 10:23 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2142050 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_ERW_WS_201
80805-1030_FB-

HG

RG_EVPPS_WS_2
0180805-1220

RG_EVPPS_WS_2
0180805-1220_FB-

HG

RG_HART_WS_20
180805-1330

RG_HART_WS_20
180805-1330_FB-

HG

L2142050-6 L2142050-7 L2142050-8 L2142050-9 L2142050-10

10:30 12:20 12:20 13:30 13:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

338 300

178 160

8.33 8.26

299 437

2.3 3.7

241 195

1.57 1.64

<1.0 <1.0

177 130

1.8 <1.0

<1.0 <1.0

179 130

0.0772 0.0226

<0.050 <0.050

3.40 <0.50

0.187 0.103

94.9 98.0

<0.0050 0.0186

<0.0010 <0.0010

0.520 0.145

0.0018 0.0065

0.0172 0.0125

12.6 36.1

3.95 3.36

3.75 3.29

-2.6 -1.0

6.25 3.54

6.23 3.23

0.0777 0.567

0.00011 <0.00010

0.00087 0.00057

0.110 0.0852

<0.020 0.024

<0.000050 <0.000050

0.013 0.018

0.0203 0.0373

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



30-AUG-18 10:23 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2142050 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_DUP_WS_201
80805-0845

RG_DUP_WS_201
80805-0845_FB-

HG

RG_GRLK_WS_20
180805-0845

RG_GRLK_WS_20
180805-0845_FB-

HG

RG_ERW_WS_201
80805-1030

L2142050-1 L2142050-2 L2142050-3 L2142050-4 L2142050-5

08:45 08:45 08:45 08:45 10:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

34.3 34.9 73.5

0.00038 <0.00010 0.00013

<0.10 <0.10 0.25

<0.00050 <0.0010 <0.00050

0.127 0.040 1.46

<0.000050 0.000061 0.000060

0.0028 0.0029 0.0067

17.9 18.2 21.6

0.00172 0.00228 0.209

<0.00050 <0.00050 <0.00050 <0.00050 0.00124

0.00137 0.00131 0.00124

<0.00050 <0.00050 0.00120

0.930 1.01 0.595

0.333 0.320 2.39

2.17 2.26 2.48

<0.000010 <0.000010 <0.000010

1.67 1.73 2.25

0.126 0.126 0.239

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000784 0.000808 0.000763

0.00051 0.00053 <0.00050

<0.0030 0.0036 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00038 0.00041 0.00073

0.0529 0.0555 0.114

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

37.6 36.8 71.4

<0.00010 <0.00010 <0.00010

<0.10 <0.10 0.17

Total Metals

Dissolved Metals

DLB
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Sampled Date
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Sampled Time
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WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_ERW_WS_201
80805-1030_FB-

HG

RG_EVPPS_WS_2
0180805-1220

RG_EVPPS_WS_2
0180805-1220_FB-

HG

RG_HART_WS_20
180805-1330

RG_HART_WS_20
180805-1330_FB-

HG

L2142050-6 L2142050-7 L2142050-8 L2142050-9 L2142050-10

10:30 12:20 12:20 13:30 13:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

45.8 31.6

0.00030 0.00078

0.10 0.27

<0.0010 <0.0010

0.339 0.749

0.000252 0.000642

0.0065 0.0067

15.1 20.6

0.0278 0.0204

<0.00050 0.00093 <0.00050 <0.00050 <0.00050

0.000600 0.00217

0.00084 0.00103

0.795 0.431

1.03 0.414

9.26 1.57

<0.000010 <0.000010

3.65 1.97

0.130 0.313

<0.000010 0.000019

<0.00010 <0.00010

<0.010 <0.010

0.000266 0.000434

0.00090 0.00146

0.0752 0.0033

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00086 0.00032

0.108 0.0724

<0.020 <0.020

<0.000050 <0.000050

0.014 0.018

<0.0050 <0.0050

47.5 33.6

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals

DLB DLB
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WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_DUP_WS_201
80805-0845

RG_DUP_WS_201
80805-0845_FB-

HG

RG_GRLK_WS_20
180805-0845

RG_GRLK_WS_20
180805-0845_FB-

HG

RG_ERW_WS_201
80805-1030

L2142050-1 L2142050-2 L2142050-3 L2142050-4 L2142050-5

08:45 08:45 08:45 08:45 10:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 0.238

<0.000050 <0.000050 <0.000050

0.0031 0.0032 0.0069

16.9 17.5 19.6

<0.00010 0.00010 0.147

<0.0000050 <0.0000050 <0.0000050

0.00128 0.00129 0.00119

<0.00050 <0.00050 0.00094

0.960 1.11 0.602

0.312 0.276 2.50

2.21 2.24 2.31

<0.000010 <0.000010 <0.000010

1.74 1.93 2.24

0.116 0.120 0.228

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000818 0.000843 0.000799

<0.00050 <0.00050 <0.00050

<0.0010 0.0023 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18 05-AUG-18

RG_ERW_WS_201
80805-1030_FB-

HG

RG_EVPPS_WS_2
0180805-1220

RG_EVPPS_WS_2
0180805-1220_FB-

HG

RG_HART_WS_20
180805-1330

RG_HART_WS_20
180805-1330_FB-

HG

L2142050-6 L2142050-7 L2142050-8 L2142050-9 L2142050-10

10:30 12:20 12:20 13:30 13:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

0.144 0.044

<0.000050 <0.000050

0.0071 0.0066

14.4 18.5

0.00646 0.00073

<0.0000050 <0.0000050

0.000586 0.00208

0.00067 <0.00050

0.836 0.213

1.20 0.502

9.45 0.697

<0.000010 <0.000010

3.85 2.05

0.123 0.292

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000266 0.000424

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLB

DLHC

MB-LOR

MS-B

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and Dissolved Metal samples were filtered and preserved in the 
Laboratory;Filter code added.

Description Qualifier      

Description       Qualifier      

30-AUG-18 10:23 (MT)

L2142050 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2142050-1, -3, -5, -7, -9
L2142050-1, -3, -5, -7, -9
L2142050-1, -3, -5, -7, -9
L2142050-1, -3, -5, -7, -9
L2142050-1, -3, -5, -7, -9
L2142050-1, -3, -5, -7, -9
L2142050-1, -3, -5, -7, -9
L2142050-1, -3, -5, -7, -9
L2142050-1, -3, -5, -7, -9
L2142050-1, -3, -5, -7, -9

Strontium (Sr)-Dissolved
Copper (Cu)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total P in Water by Colour

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

17-697696

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4169882

R4177631

R4163434

R4161685

R4162102

R4161333

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG2848585-23

WG2848585-22

WG2854077-12

WG2854077-11

WG2845865-15

WG2845865-14

WG2845865-13

WG2844386-3

WG2844386-2

WG2844386-1

WG2844322-2

WG2844322-1

WG2844199-6

WG2844199-5

L2142050-9

L2142050-3

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

96.0

1.8

104.7

1.9

127

101.4

<1.0

<0.000020

100.4

<0.000020

93.3

<0.000020

105.9

<0.050

13-AUG-18

13-AUG-18

18-AUG-18

18-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

07-AUG-18

07-AUG-18

2.6

N/A

20

20

85-115

85-115

85-115

80-120

80-120

85-115

%

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

2

2

1

0.00002

0.00002

0.05

RPD-NA

130

<0.000020
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Quality Control Report
Page 2 ofReport Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

Water

R4162200

R4176972

R4176972

R4161333

R4162200

R4163434

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2845239-2

WG2845239-1

WG2854070-6

WG2854070-5

WG2854070-6

WG2854070-5

WG2844199-6

WG2844199-5

WG2845239-2

WG2845239-1

WG2845865-15

WG2845865-14

WG2845865-13

L2142050-9

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

105.1

<0.050

114.9

<0.50

109.7

<0.50

99.3

<0.50

102.2

<0.50

295

102.7

<2.0

08-AUG-18

08-AUG-18

19-AUG-18

19-AUG-18

19-AUG-18

19-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

08-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

1.7 10

85-115

80-120

80-120

90-110

90-110

90-110

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

uS/cm

%

uS/cm

0.05

0.5

0.5

0.5

0.5

2

300

12



Quality Control Report
Page 3 ofReport Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4161333

R4162200

R4162296

R4162374

R4161685

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

DUP

WG2844199-6

WG2844199-5

WG2845239-2

WG2845239-1

WG2845056-2

WG2845056-1

WG2845283-2

WG2845283-1

WG2845283-4

WG2844386-3

LF

L2142050-3

L2142050-3

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

102.9

<0.020

108.4

<0.020

103.0

<0.0000050

103.3

<0.00050

93.8

<0.0030

<0.00010

0.00039

0.0532

<0.000050

<0.010

<0.0000050

36.6

<0.00010

<0.00010

<0.00050

07-AUG-18

07-AUG-18

08-AUG-18

08-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

N/A

N/A

4.6

4.3

N/A

N/A

N/A

0.5

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

90-110

90-110

80-120

80-120

70-130

%

mg/L

%

mg/L

%

mg/L

%

ug/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.02

0.02

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00041

0.0555

<0.000050

<0.010

<0.0000050

36.8

<0.00010

<0.00010

<0.00050
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Quality Control Report
Page 4 ofReport Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4161685Batch
DUP

LCS

WG2844386-3

WG2844386-2

L2142050-3
Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

<0.010

<0.000050

0.0031

16.7

<0.00010

0.00122

<0.00050

1.04

0.000279

2.20

<0.000010

1.80

0.120

<0.000010

<0.00010

<0.010

0.000847

<0.00050

0.0021

101.3

96.2

101.0

97.0

99.1

96.6

98.8

102.9

99.2

99.4

97.2

100.5

98.3

96.6

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

N/A

N/A

3.1

4.9

N/A

5.2

N/A

6.2

1.0

1.8

N/A

6.8

0.1

N/A

N/A

N/A

0.5

N/A

9.6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.010

<0.000050

0.0032

17.5

0.00010

0.00129

<0.00050

1.11

0.000276

2.24

<0.000010

1.93

0.120

<0.000010

<0.00010

<0.010

0.000843

<0.00050

0.0023
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Quality Control Report
Page 5 ofReport Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4161685Batch
LCS

MB

WG2844386-2

WG2844386-1 LF

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

97.5

99.2

98.5

97.3

98.4

96.0

103.1

97.6

103.9

99.6

96.8

97.7

95.1

102.0

99.2

96.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005
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Quality Control Report
Page 6 ofReport Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4161685

R4162102

Batch

Batch

MB

LCS

WG2844386-1

WG2844322-2

LF
Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

0.00026

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

100.0

100.8

99.9

102.0

94.3

93.2

98.9

98.4

97.0

98.3

97.9

99.4

97.9

92.2

105.5

98.4

100.8

98.1

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MB-LOR

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4162102Batch
LCS

MB

WG2844322-2

WG2844322-1

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

97.3

99.6

102.7

100.7

100.9

98.0

97.6

97.5

91.4

94.1

105.1

97.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

0.00390

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1
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Quality Control Report
Page 8 ofReport Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4162102

R4183250

R4161333

R4162200

R4161333

R4162200

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2844322-1

WG2860039-10

WG2860039-9

WG2844199-6

WG2844199-5

WG2845239-2

WG2845239-1

WG2844199-6

WG2844199-5

WG2845239-2

WG2845239-1

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

99.6

<0.0050

103.6

<0.0010

106.2

<0.0010

101.2

<0.0050

101.8

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

25-AUG-18

25-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

85-115

90-110

90-110

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.001

0.005
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Quality Control Report
Page 9 ofReport Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

R4162200

R4193267

R4183469

R4163434

R4166407

R4161333

R4162200

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MB

CRM

CRM

LCS

MB

DUP

LCS

LCS

MB

LCS

MB

LCS

MB

WG2845239-1

WG2862291-1

WG2862291-2

WG2859032-46

WG2859032-45

WG2845865-15

WG2845865-14

WG2844411-2

WG2844411-1

WG2844199-6

WG2844199-5

WG2845239-2

WG2845239-1

CL-ORP

CL-ORP

L2142050-9

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

<0.0050

222

222

100.4

<0.0010

8.28

7.01

98.9

<0.0010

101.4

<0.30

104.1

08-AUG-18

27-AUG-18

27-AUG-18

26-AUG-18

26-AUG-18

09-AUG-18

09-AUG-18

08-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

0.02 0.2

210-230

210-230

80-120

6.9-7.1

80-120

90-110

90-110

mg/L

mV

mV

%

mg/L

pH

pH

%

mg/L

%

mg/L

%

0.005

0.001

0.001

0.3

J8.26
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Quality Control Report
Page 10 ofReport Date: 30-AUG-18Workorder: L2142050

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4162200

R4164748

R4178669

R4163038

R4162841

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

LCS

MB

MB

MS

LCS

LCS

MB

MB

LCS

MB

WG2845239-1

WG2846528-2

WG2846528-1

WG2854678-10

WG2854678-6

WG2854678-5

WG2854678-9

WG2854678-12

WG2845470-5

WG2845470-8

WG2845470-4

WG2845470-7

WG2843000-2

WG2843000-1

L2142050-3

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.30

101.6

<10

101.9

106.0

<0.050

<0.050

104.7

90.4

94.4

<1.0

<1.0

100.0

<0.10

08-AUG-18

10-AUG-18

10-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

21-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

07-AUG-18

07-AUG-18

85-115

75-125

75-125

70-130

85-115

85-115

85-115

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

%

mg/L

mg/L

%

NTU

0.3

10

0.05

0.05

1

1

0.1

12



Quality Control Report
Page 11 ofReport Date: 30-AUG-18Workorder: L2142050

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 30-AUG-18Workorder: L2142050

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
9

05-AUG-18 08:45
05-AUG-18 08:45
05-AUG-18 10:30
05-AUG-18 12:20
05-AUG-18 13:30

09-AUG-18 11:00
09-AUG-18 11:00
09-AUG-18 11:00
09-AUG-18 11:00
09-AUG-18 11:00

0.25
0.25
0.25
0.25
0.25

98
98
96
95
94

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2142050 were received on 07-AUG-18 11:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

12
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2269908 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
06-MAY-19 06-MAY-19

RG_ELWDGC_WS
_20190506-1452

RG_ELWDGC_WS
_20190506-1452 

FB-HG

L2269908-1 L2269908-2

14:52 14:52

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

531

270

8.38

398

2.0

323

1.53

<1.0

185

4.4

<1.0

190

0.0351

<0.050

4.15

0.209

97.0

1.11

0.0058

0.294

<0.0010

0.0056

83.8

5.74

5.57

-1.5

1.07

1.39

0.0075

<0.00010

0.00020

0.0785

<0.020

<0.000050

0.014

0.0089

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2269908 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
06-MAY-19 06-MAY-19

RG_ELWDGC_WS
_20190506-1452

RG_ELWDGC_WS
_20190506-1452 

FB-HG

L2269908-1 L2269908-2

14:52 14:52

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

73.5

0.00014

0.12

<0.00050

0.196

<0.000050

0.0107

21.4

0.0397

<0.00050 <0.00050

0.00127

0.00066

0.740

8.27

2.28

<0.000010

3.68

0.331

<0.000010

<0.00010

<0.010

0.000979

<0.00050

<0.0030

LAB

LAB

<0.0030

<0.00010

0.00016

0.0757

<0.020

<0.000050

0.014

0.0052

73.9

<0.00010

<0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2269908 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
06-MAY-19 06-MAY-19

RG_ELWDGC_WS
_20190506-1452

RG_ELWDGC_WS
_20190506-1452 

FB-HG

L2269908-1 L2269908-2

14:52 14:52

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

0.015

<0.000050

0.0107

20.8

0.00745

<0.0000050

0.00130

0.00052

0.738

10.0

2.21

<0.000010

3.49

0.331

<0.000010

<0.00010

<0.010

0.000946

<0.00050

<0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

16-MAY-19 09:34 (MT)

L2269908 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2269908-1
L2269908-1
L2269908-1
L2269908-1
L2269908-1
L2269908-1
L2269908-1
L2269908-1
L2269908-1
L2269908-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Selenium (Se)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 16-MAY-19 09:34 (MT)

L2269908 CONTD....

6PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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L2269908 CONTD....
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PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP-Lentic 19-10

Version: FINAL   

7



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-MAY-19Workorder: L2269908

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4635463

R4634423

R4633493

R4633555

R4630449

R4635817

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3050093-3

WG3050093-2

WG3050093-1

WG3049092-11

WG3049092-10

WG3047666-2

WG3047666-1

WG3047590-2

WG3047590-1

WG3046497-6

WG3046497-5

WG3050807-2

WG3050807-1

L2269908-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

<1.0

106.0

<1.0

96.0

<1.0

84.0

<0.000020

89.2

<0.000020

103.1

<0.050

106.7

<0.50

14-MAY-19

14-MAY-19

14-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

09-MAY-19

09-MAY-19

15-MAY-19

15-MAY-19

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

RPD-NA<1.0
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Quality Control Report
Page 2 ofReport Date: 16-MAY-19Workorder: L2269908

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4635232

R4630449

R4634423

R4630449

R4632265

R4634650

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

WG3050176-6

WG3050176-5

WG3046497-6

WG3046497-5

WG3049092-11

WG3049092-10

WG3046497-6

WG3046497-5

WG3048419-2

WG3048419-1

WG3048419-4

WG3049335-2

WG3049335-1

L2269908-1

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

114.9

<0.50

100.3

<0.50

103.3

<2.0

102.9

<0.020

95.0

<0.0000050

85.6

93.6

<0.00050

14-MAY-19

14-MAY-19

09-MAY-19

09-MAY-19

13-MAY-19

13-MAY-19

09-MAY-19

09-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

14-MAY-19

14-MAY-19

80-120

90-110

90-110

90-110

80-120

70-130

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 16-MAY-19Workorder: L2269908

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4633493Batch
LCS

MB

WG3047666-2

WG3047666-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

100.4

91.3

96.2

94.9

91.2

84.4

99.0

86.7

98.1

96.8

96.9

92.3

91.2

82.6

105.1

98.6

89.5

97.5

98.0

97.2

97.2

86.1

99.6

89.4

90.2

88.1

92.9

92.9

98.5

97.4

<0.0010

<0.00010

<0.00010

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 16-MAY-19Workorder: L2269908

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4633493

R4633555

Batch

Batch

MB

LCS

WG3047666-1

WG3047590-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

95.9

98.2

94.7

94.2

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 16-MAY-19Workorder: L2269908

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4633555Batch
LCS

MB

WG3047590-2

WG3047590-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

95.0

90.4

97.5

91.6

97.8

93.9

94.5

95.0

97.1

89.3

96.8

97.3

95.1

91.8

95.2

94.5

96.7

96.9

100.6

96.4

93.9

96.8

96.1

98.5

98.4

95.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 6 ofReport Date: 16-MAY-19Workorder: L2269908

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4633555

R4635246

R4630449

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3047590-1

WG3050192-6

WG3050192-5

WG3046497-6

WG3046497-5

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

99.1

<0.0050

103.3

<0.0010

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

14-MAY-19

14-MAY-19

09-MAY-19

09-MAY-19

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 7 ofReport Date: 16-MAY-19Workorder: L2269908

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4630449

R4634296

R4634884

R4634423

R4629111

R4630449

R4630819

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

DUP

LCS

WG3046497-6

WG3046497-5

WG3048846-15

WG3049594-14

WG3049594-13

WG3049092-11

WG3044829-38

WG3044829-37

WG3046497-6

WG3046497-5

WG3045301-18

WG3045301-17

CL-ORP

L2269908-1

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

100.6

<0.0050

223

105.5

<0.0020

6.98

101.6

<0.0010

101.1

<0.30

322

09-MAY-19

09-MAY-19

13-MAY-19

14-MAY-19

14-MAY-19

13-MAY-19

08-MAY-19

08-MAY-19

09-MAY-19

09-MAY-19

09-MAY-190.3 20

90-110

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

mg/L

0.005

0.002

0.001

0.3

323
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Quality Control Report
Page 8 ofReport Date: 16-MAY-19Workorder: L2269908

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4630819

R4635304

R4631259

Batch

Batch

Batch

LCS

MB

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

LCS

MB

WG3045301-17

WG3045301-16

WG3050063-10

WG3050063-13

WG3050063-16

WG3050063-2

WG3050063-20

WG3050063-6

WG3050063-1

WG3050063-12

WG3050063-15

WG3050063-19

WG3050063-5

WG3050063-9

WG3046330-2

WG3046330-1

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

96.1

<10

95.1

97.7

97.2

95.6

94.8

94.7

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

89.4

<1.0

09-MAY-19

09-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

10-MAY-19

10-MAY-19

85-115

75-125

75-125

75-125

75-125

75-125

75-125

85-115

%

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

10

0.05

0.05

0.05

0.05

0.05

0.05

1

11



Quality Control Report
Page 9 ofReport Date: 16-MAY-19Workorder: L2269908

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4630303Batch
LCS

MB

WG3046239-17

WG3046239-16

Turbidity

Turbidity

95.5

<0.10

09-MAY-19

09-MAY-19

85-115%

NTU 0.1

11



Quality Control Report
Page 10 ofReport Date: 16-MAY-19Workorder: L2269908

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 16-MAY-19Workorder: L2269908

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

06-MAY-19 14:52

06-MAY-19 14:52

13-MAY-19 13:00

13-MAY-19 09:00

0.25

0.25

166

162

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2269908 were received on 08-MAY-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

11
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2270479 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
07-MAY-19 07-MAY-19 08-MAY-19 08-MAY-19 08-MAY-19

RG_LFSRW_WS_
20190507-1453

RG_LFSRW_WS_
20190507-1453 

FB-HG

RG_ERST_WS_20
190508-0839

RG_ERST_WS_20
190508-0839 FB-

HG

RG_GLMS_WS_20
190508-1130

L2270479-1 L2270479-2 L2270479-3 L2270479-4 L2270479-5

14:52 14:52 08:39 08:39 11:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

277 505 380

128 250 194

8.20 8.30 8.45

483 413 430

9.2 15.6 18.6

186 292 241

4.88 7.56 3.05

2.3 <1.0 <1.0

120 205 188

<1.0 1.8 6.6

<1.0 <1.0 <1.0

120 207 194

0.0151 0.0077 0.0171

0.168 <0.050 <0.050

13.0 8.20 0.84

0.065 0.199 0.353

95.6 97.6 106

<0.0050 0.0286 <0.0050

<0.0010 <0.0010 <0.0010

0.547 0.136 1.32

0.0026 <0.0010 0.0040

0.0470 0.0229 0.0597

0.57 44.5 <0.30

2.79 5.31 3.92

2.66 5.18 4.15

-2.3 -1.2 2.9

9.02 2.43 25.4

10.1 2.66 26.3

0.0957 0.0144 0.0175

0.00018 0.00012 0.00015

0.00069 0.00031 0.00088

0.0770 0.137 0.109

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.014 0.010 <0.010

0.0126 0.0163 0.0056

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2270479 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
08-MAY-19

RG_GLMS_WS_20
190508-1130 FB-

HG

L2270479-6

11:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2270479 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
07-MAY-19 07-MAY-19 08-MAY-19 08-MAY-19 08-MAY-19

RG_LFSRW_WS_
20190507-1453

RG_LFSRW_WS_
20190507-1453 

FB-HG

RG_ERST_WS_20
190508-0839

RG_ERST_WS_20
190508-0839 FB-

HG

RG_GLMS_WS_20
190508-1130

L2270479-1 L2270479-2 L2270479-3 L2270479-4 L2270479-5

14:52 14:52 08:39 08:39 11:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

46.7 77.5 51.7

0.00019 0.00013 <0.00010

0.20 <0.10 0.13

<0.00050 <0.00050 <0.00050

0.756 0.458 0.094

0.000116 0.000103 <0.000050

0.0041 0.0066 0.0043

7.07 23.7 25.8

0.0215 0.0259 0.00828

0.00208 <0.00050 0.00060 <0.00050 0.00070

0.000668 0.00138 0.00198

0.00079 0.00069 0.00068

0.743 0.626 4.48

0.133 1.62 0.132

7.08 2.14 0.77

<0.000010 <0.000010 <0.000010

2.04 3.77 4.18

0.176 0.206 0.203

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000086 0.00145 0.00158

<0.00050 <0.00050 <0.00050

<0.0030 0.0257 <0.0030

LAB LAB LAB

LAB LAB LAB

0.0049 <0.0030 <0.0030

0.00014 <0.00010 0.00012

0.00053 0.00021 0.00083

0.0635 0.122 0.0890

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

40.5 63.8 41.7

<0.00010 <0.00010 <0.00010

<0.10 <0.10 0.11

Total Metals

Dissolved Metals



17-MAY-19 09:21 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2270479 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
08-MAY-19

RG_GLMS_WS_20
190508-1130 FB-

HG

L2270479-6

11:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.00050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2270479 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
07-MAY-19 07-MAY-19 08-MAY-19 08-MAY-19 08-MAY-19

RG_LFSRW_WS_
20190507-1453

RG_LFSRW_WS_
20190507-1453 

FB-HG

RG_ERST_WS_20
190508-0839

RG_ERST_WS_20
190508-0839 FB-

HG

RG_GLMS_WS_20
190508-1130

L2270479-1 L2270479-2 L2270479-3 L2270479-4 L2270479-5

14:52 14:52 08:39 08:39 11:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.127 0.029 0.043

<0.000050 <0.000050 <0.000050

0.0035 0.0053 0.0033

6.46 22.2 22.0

0.00032 0.00102 0.00051

<0.0000050 <0.0000050 <0.0000050

0.000607 0.00113 0.00149

0.00052 <0.00050 0.00054

0.664 0.639 3.88

0.121 1.61 0.148

6.22 1.87 0.606

<0.000010 <0.000010 <0.000010

2.00 3.61 3.77

0.158 0.174 0.162

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000078 0.00123 0.00130

<0.00050 <0.00050 <0.00050

<0.0010 0.0151 <0.0010

Dissolved Metals



17-MAY-19 09:21 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2270479 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
08-MAY-19

RG_GLMS_WS_20
190508-1130 FB-

HG

L2270479-6

11:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

17-MAY-19 09:21 (MT)

L2270479 CONTD....

8PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5
L2270479-1, -3, -5

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP-Lentic 19-10

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-MAY-19Workorder: L2270479

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4635515

R4635450

R4633555

R4633446

R4630541

R4636990

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3050440-2

WG3050440-1

WG3050091-17

WG3050091-16

WG3048181-2

WG3048181-1

WG3047943-2

WG3047943-1

WG3046588-6

WG3046588-5

WG3052353-2

WG3052353-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

98.7

1.1

99.7

<1.0

92.5

<0.000020

95.8

<0.000020

101.4

<0.050

108.4

<0.50

15-MAY-19

15-MAY-19

14-MAY-19

14-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

09-MAY-19

09-MAY-19

16-MAY-19

16-MAY-19

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 17-MAY-19Workorder: L2270479

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4636990

R4630541

R4635450

R4630541

R4636746

R4635880

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3052353-2

WG3052353-1

WG3046588-6

WG3046588-5

WG3050091-17

WG3050091-16

WG3046588-6

WG3046588-5

WG3051004-6

WG3051004-5

WG3050763-2

WG3050763-1

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

113.6

<0.50

98.6

<0.50

104.2

<2.0

104.0

<0.020

99.5

<0.0000050

99.0

<0.00050

16-MAY-19

16-MAY-19

09-MAY-19

09-MAY-19

14-MAY-19

14-MAY-19

09-MAY-19

09-MAY-19

16-MAY-19

16-MAY-19

15-MAY-19

15-MAY-19

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 17-MAY-19Workorder: L2270479

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4633555Batch
LCS

MB

WG3048181-2

WG3048181-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

101.8

101.2

98.5

98.8

93.9

92.1

98.7

94.7

99.9

98.8

97.8

97.6

98.0

91.7

99.8

101.3

98.4

96.2

99.2

93.6

100.7

100.8

105.8

102.6

97.9

100.5

99.9

94.2

99.8

97.8

<0.0010

<0.00010

<0.00010

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 17-MAY-19Workorder: L2270479

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4633555

R4633446

Batch

Batch

MB

LCS

WG3048181-1

WG3047943-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.6

106.4

99.0

98.0

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 17-MAY-19Workorder: L2270479

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4633446Batch
LCS

MB

WG3047943-2

WG3047943-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

102.9

94.1

98.7

96.0

103.8

99.3

99.9

94.4

93.3

94.8

106.5

102.6

100.3

100.5

103.1

97.2

98.1

93.1

103.1

98.1

101.9

95.1

96.1

93.5

102.2

99.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

11



Quality Control Report
Page 6 ofReport Date: 17-MAY-19Workorder: L2270479

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4633446

R4635748

R4630541

Batch

Batch

Batch

MB

LCS

MB

LCS

LCS

WG3047943-1

WG3050604-6

WG3050604-5

WG3046588-10

WG3046588-6

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

92.2

<0.0050

107.2

100.2

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

15-MAY-19

15-MAY-19

09-MAY-19

09-MAY-19

85-115

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

11



Quality Control Report
Page 7 ofReport Date: 17-MAY-19Workorder: L2270479

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

R4630541

R4630541

R4635113

R4636502

R4635450

R4630586

Batch

Batch

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

MB

MB

CRM

LCS

MB

LCS

LCS

LCS

MB

WG3046588-5

WG3046588-9

WG3046588-10

WG3046588-6

WG3046588-5

WG3046588-9

WG3050043-1

WG3051587-14

WG3051587-13

WG3050091-17

WG3045960-10

WG3045960-14

WG3045960-13

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

<0.0010

<0.0010

104.1

99.4

<0.0050

<0.0050

222

103.9

<0.0020

7.00

102.4

102.0

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

14-MAY-19

16-MAY-19

16-MAY-19

14-MAY-19

09-MAY-19

09-MAY-19

90-110

90-110

210-230

80-120

6.9-7.1

80-120

80-120

mg/L

mg/L

%

%

mg/L

mg/L

mV

%

mg/L

pH

%

%

0.001

0.001

0.005

0.005

0.002

11



Quality Control Report
Page 8 ofReport Date: 17-MAY-19Workorder: L2270479

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

R4630586

R4630541

R4634892

R4636142

Batch

Batch

Batch

Batch

MB

MB

MS

LCS

MB

DUP

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

WG3045960-13

WG3045960-9

WG3045960-12

WG3046588-6

WG3046588-5

WG3047948-15

WG3047948-14

WG3047948-13

WG3051214-10

WG3051214-14

WG3051214-18

WG3051214-2

WG3051214-6

WG3051214-1

WG3051214-13

WG3051214-17

L2270479-3

L2270479-3

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.0010

<0.0010

98.2

100.1

<0.30

293

95.5

<10

89.7

89.3

89.7

92.9

90.0

<0.050

<0.050

<0.050

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

09-MAY-19

13-MAY-19

13-MAY-19

13-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

0.3 20

70-130

90-110

85-115

75-125

75-125

75-125

75-125

75-125

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.001

0.3

10

0.05

0.05

0.05

292
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Quality Control Report
Page 9 ofReport Date: 17-MAY-19Workorder: L2270479

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4636142

R4634811

R4631265

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3051214-5

WG3048017-25

WG3048017-24

WG3047201-8

WG3047201-7

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

92.9

<1.0

98.0

<0.10

15-MAY-19

13-MAY-19

13-MAY-19

10-MAY-19

10-MAY-19

85-115

85-115

mg/L

%

mg/L

%

NTU

0.05

1

0.1

11



Quality Control Report
Page 10 ofReport Date: 17-MAY-19Workorder: L2270479

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 17-MAY-19Workorder: L2270479

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5

1
3
5

07-MAY-19 14:52
08-MAY-19 08:39
08-MAY-19 11:30

07-MAY-19 14:52
08-MAY-19 08:39
08-MAY-19 11:30

14-MAY-19 12:05
14-MAY-19 12:05
14-MAY-19 12:05

14-MAY-19 09:00
14-MAY-19 09:00
14-MAY-19 09:00

0.25
0.25
0.25

0.25
0.25
0.25

165
147
144

162
144
142

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2270479 were received on 09-MAY-19 10:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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DRAFT

17-MAY-19 16:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2271079 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

13

WATER

WS WS WS WS WS
09-MAY-19 09-MAY-19 09-MAY-19 09-MAY-19 08-MAY-19

RG_MIWW_MS_20
190509-1130

RG_MIWW_MS_20
190509-1130 FB-

HG

RG_HART_WS_20
190509-1030

RG_HART_WS_20
190509-1030 FB-

HG

RG_FO15B_WS_2
0190508-1235

L2271079-1 L2271079-2 L2271079-3 L2271079-4 L2271079-5

11:30 11:30 10:30 10:30 12:35

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

458 398 435

230 209 240

8.27 8.13 8.35

419 514 407

<1.0 22.2 5.0

262 227 238

0.21 20.1 3.16

5.3 10.1 5.8

176 168 210

<1.0 <1.0 4.2

<1.0 <1.0 <1.0

176 168 214

0.0098 <0.0050 0.0068

<0.050 <0.050 <0.050

5.79 <0.50 <0.50

0.151 0.092 0.175

97.0 102 104

0.174 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

0.059 0.722 0.413

0.0028 0.0011 <0.0010

0.0041 0.137 0.0153

62.0 40.0 19.6

4.99 4.20 4.70

4.84 4.30 4.91

-1.5 1.2 2.1

0.0039 0.0833 0.0058

0.00011 <0.00010 <0.00010

0.00015 0.00117 0.00036

0.153 0.134 0.113

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.014 0.018 <0.010

0.0312 0.0276 <0.0050

69.4 59.5 58.6

0.00012 0.00016 <0.00010

<0.10 0.27 <0.10

Physical Tests

Anions and 
Nutrients

Total Metals

DLHC DLHC DLHC

DLHC



DRAFT

17-MAY-19 16:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2271079 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

13

WATER

WS WS WS WS WS
08-MAY-19 09-MAY-19 09-MAY-19 08-MAY-19 08-MAY-19

RG_FO15B_WS_2
0190508-1235 FB-

HG

RG_LCHOB_WS_2
0190509-1320

RG_LCHOB_WS_2
0190509-1320 FB-

HG

RG_DUP_WS_201
90508-1235

RG_DUP_WS_201
90508-1235 FB-HG

L2271079-6 L2271079-7 L2271079-8 L2271079-9 L2271079-10

12:35 13:20 13:20 12:35 12:35

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

125 437

63.8 238

7.92 8.37

463 395

4.6 3.4

96 243

4.34 3.15

4.2 4.8

60.0 209

<1.0 4.8

<1.0 <1.0

60.0 214

0.0268 0.0168

<0.050 <0.050

<0.50 <0.50

0.075 0.176

113 104

<0.0050 <0.0050

<0.0010 <0.0010

0.750 0.410

0.0687 <0.0010

0.144 0.0149

0.43 19.5

1.21 4.69

1.37 4.87

6.2 1.9

0.181 0.0052

0.00013 <0.00010

0.00085 0.00038

0.101 0.111

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.174 <0.0050

17.0 58.9

0.00039 <0.00010

0.17 <0.10

Physical Tests

Anions and 
Nutrients

Total Metals

DLHC DLHC

DLHC



DRAFT

17-MAY-19 16:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2271079 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

13

WATER

WS WS
08-MAY-19 08-MAY-19

RG_FBLANK_WS_
20190508-1235

RG_TRIP_WS_201
90508-1235

L2271079-11 L2271079-12

12:35 12:35

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

<2.0 <2.0

<0.50 <0.50

5.60 5.28

470 461

<1.0 <1.0

<10 <10

<0.10 <0.10

1.1 <1.0

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

<0.0050 <0.0050

<0.050 <0.050

<0.50 <0.50

<0.020 <0.020

0.0 0.0

<0.0050 <0.0050

<0.0010 <0.0010

<0.050 <0.050

<0.0010 <0.0010

<0.0020 <0.0020

<0.30 <0.30

<0.10 <0.10

<0.10 <0.10

0.0 0.0

<0.0030 <0.0030

<0.00010 <0.00010

<0.00010 <0.00010

<0.00010 <0.00010

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

<0.050 <0.050

<0.00010 <0.00010

<0.10 <0.10

Physical Tests

Anions and 
Nutrients

Total Metals



DRAFT

17-MAY-19 16:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2271079 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

13

WATER

WS WS WS WS WS
09-MAY-19 09-MAY-19 09-MAY-19 09-MAY-19 08-MAY-19

RG_MIWW_MS_20
190509-1130

RG_MIWW_MS_20
190509-1130 FB-

HG

RG_HART_WS_20
190509-1030

RG_HART_WS_20
190509-1030 FB-

HG

RG_FO15B_WS_2
0190508-1235

L2271079-1 L2271079-2 L2271079-3 L2271079-4 L2271079-5

11:30 11:30 10:30 10:30 12:35

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.013 2.41 0.309

<0.000050 0.000111 <0.000050

0.0095 0.0076 0.0048

17.1 18.5 24.0

0.00142 0.0596 0.0374

<0.00050 <0.00050 0.00220 <0.00050 <0.00050

0.000712 0.00303 0.000763

<0.00050 <0.00050 <0.00050

0.884 1.29 0.569

1.50 0.403 0.074

2.50 4.03 0.79

<0.000010 <0.000010 <0.000010

5.42 2.27 2.50

0.277 0.369 0.110

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000562 0.000617 0.000415

<0.00050 <0.00050 <0.00050

<0.0030 0.0194 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00012 0.00047 0.00037

0.133 0.113 0.104

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.013 0.016 <0.010

0.0274 <0.0050 <0.0050

66.1 54.2 56.9

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 0.069 0.054

<0.000050 <0.000050 <0.000050

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
08-MAY-19 09-MAY-19 09-MAY-19 08-MAY-19 08-MAY-19

RG_FO15B_WS_2
0190508-1235 FB-

HG

RG_LCHOB_WS_2
0190509-1320

RG_LCHOB_WS_2
0190509-1320 FB-

HG

RG_DUP_WS_201
90508-1235

RG_DUP_WS_201
90508-1235 FB-HG

L2271079-6 L2271079-7 L2271079-8 L2271079-9 L2271079-10

12:35 13:20 13:20 12:35 12:35

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

0.00137 <0.00050

0.296 0.301

0.000111 <0.000050

<0.0010 0.0049

5.55 24.5

0.0272 0.0373

<0.00050 0.00470 <0.00050 <0.00050 <0.00050

0.000620 0.000764

0.00106 <0.00050

2.26 0.572

0.122 0.092

2.57 0.76

0.000023 <0.000010

0.713 2.52

0.0556 0.114

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000043 0.000427

0.00128 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

0.0259 <0.0030

0.00011 <0.00010

0.00082 0.00038

0.0943 0.105

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.110 <0.0050

16.7 56.1

0.00012 <0.00010

<0.10 <0.10

0.00104 <0.00050

0.130 0.057

<0.000050 <0.000050

Total Metals

Dissolved Metals
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WATER

WS WS
08-MAY-19 08-MAY-19

RG_FBLANK_WS_
20190508-1235

RG_TRIP_WS_201
90508-1235

L2271079-11 L2271079-12

12:35 12:35

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

<0.0010 <0.0010

<0.10 <0.10

<0.00010 <0.00010

<0.00050 <0.00050

<0.000050 <0.000050

<0.00050 <0.00050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.000010 <0.000010

<0.050 <0.050

<0.00020 <0.00020

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

<0.000010 <0.000010

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

<0.00010 <0.00010

<0.00010 <0.00010

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

<0.050 <0.050

<0.00010 <0.00010

<0.10 <0.10

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
09-MAY-19 09-MAY-19 09-MAY-19 09-MAY-19 08-MAY-19

RG_MIWW_MS_20
190509-1130

RG_MIWW_MS_20
190509-1130 FB-

HG

RG_HART_WS_20
190509-1030

RG_HART_WS_20
190509-1030 FB-

HG

RG_FO15B_WS_2
0190508-1235

L2271079-1 L2271079-2 L2271079-3 L2271079-4 L2271079-5

11:30 11:30 10:30 10:30 12:35

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.0096 0.0075 0.0050

15.8 17.9 23.7

0.00089 0.00025 0.00026

<0.0000050 <0.0000050 <0.0000050

0.000661 0.00291 0.000717

<0.00050 <0.00050 <0.00050

0.848 1.17 0.560

1.80 0.416 0.097

2.39 3.55 0.734

<0.000010 <0.000010 <0.000010

4.92 2.02 2.36

0.253 0.337 0.0988

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000581 0.000592 0.000434

<0.00050 <0.00050 <0.00050

0.0010 <0.0010 <0.0010

Dissolved Metals
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WATER

WS WS WS WS WS
08-MAY-19 09-MAY-19 09-MAY-19 08-MAY-19 08-MAY-19

RG_FO15B_WS_2
0190508-1235 FB-

HG

RG_LCHOB_WS_2
0190509-1320

RG_LCHOB_WS_2
0190509-1320 FB-

HG

RG_DUP_WS_201
90508-1235

RG_DUP_WS_201
90508-1235 FB-HG

L2271079-6 L2271079-7 L2271079-8 L2271079-9 L2271079-10

12:35 13:20 13:20 12:35 12:35

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.0010 0.0050

5.41 23.7

0.00125 0.00027

<0.0000050 <0.0000050

0.000578 0.000740

0.00089 <0.00050

2.18 0.557

0.169 0.097

2.28 0.731

0.000010 <0.000010

0.664 2.29

0.0493 0.0990

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000031 0.000436

0.00070 <0.00050

0.0016 <0.0010

Dissolved Metals



DRAFT

17-MAY-19 16:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2271079 CONTD....

10PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

13

WATER

WS WS
08-MAY-19 08-MAY-19

RG_FBLANK_WS_
20190508-1235

RG_TRIP_WS_201
90508-1235

L2271079-11 L2271079-12

12:35 12:35

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.0010 <0.0010

<0.10 <0.10

<0.00010 <0.00010

<0.0000050 <0.0000050

<0.000050 <0.000050

<0.00050 <0.00050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.000010 <0.000010

<0.050 <0.050

<0.00020 <0.00020

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

<0.000010 <0.000010

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals
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Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

17-MAY-19 16:35 (MT)

L2271079 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

CL-IC-N-CL

EC-L-PCT-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Electrical Conductivity (EC)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 2510B

Method Reference** Matrix 

Test Method References:            

Version: DRAFT   

Applies to Sample Number(s)Parameter Qualifier

L2271079-1, -11, -12, -3, -5, -7, -9
L2271079-7
L2271079-1, -11, -12, -3, -5, -7, -9
L2271079-7
L2271079-7
L2271079-1, -11, -12, -3, -5, -7, -9
L2271079-7
L2271079-7
L2271079-7
L2271079-1, -11, -12, -3, -5, -7, -9
L2271079-7
L2271079-1, -11, -12, -3, -5, -7, -9
L2271079-7
L2271079-7
L2271079-1, -11, -12, -3, -5, -7, -9
L2271079-1, -11, -12, -3, -5, -7, -9
L2271079-1, -11, -12, -3, -5, -7, -9
L2271079-1, -11, -12, -3, -5, -7, -9
L2271079-1, -11, -12, -3, -5, -7, -9

Barium (Ba)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Copper (Cu)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Zinc (Zn)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Selenium (Se)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

13
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F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

Version: DRAFT   
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SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP-Lentic 19-10 - 3

Version: DRAFT   
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DRAFT

Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-MAY-19Workorder: L2271079

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4636618

R4636590

R4634858

R4632328

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

MS

LCS

MB

WG3051277-9

WG3051277-11

WG3051277-8

WG3051277-10

WG3051277-7

WG3051280-12

WG3051280-11

WG3051280-8

WG3051280-10

WG3051280-7

WG3048893-3

WG3048893-2

WG3048893-1

WG3048893-4

WG3047524-2

WG3047524-1

L2271079-9

L2271079-9

L2271079-3

LF

L2271079-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

4.8

104.7

107.0

1.4

1.7

221

97.4

96.2

<1.0

<1.0

<0.000020

99.8

<0.000020

98.7

96.5

<0.000020

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

12-MAY-19

12-MAY-19

0.4

3.5

N/A

20

20

20

85-115

85-115

85-115

85-115

80-120

70-130

80-120

mg/L

%

%

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

2

2

1

1

0.00002

0.00002

RPD-NA

4.8

214

<0.000020
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DRAFT

Quality Control Report
Page 2 ofReport Date: 17-MAY-19Workorder: L2271079

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

R4631153

R4631153

R4636590

R4631153

R4635213

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

DUP

LCS

MB

WG3047327-6

WG3047327-5

WG3047327-6

WG3047327-5

WG3051280-12

WG3051280-11

WG3051280-8

WG3051280-10

WG3051280-7

WG3047327-6

WG3047327-5

WG3049627-7

WG3049627-6

WG3049627-5

L2271079-9

L2271079-1

Bromide (Br)

Bromide (Br)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

104.7

<0.050

101.6

<0.50

435

105.2

103.9

<2.0

<2.0

105.7

<0.020

<0.0000050

102.6

<0.0000050

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

10-MAY-19

10-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

0.5

N/A

10

20

85-115

90-110

90-110

90-110

90-110

80-120

%

mg/L

%

mg/L

uS/cm

%

%

uS/cm

uS/cm

%

mg/L

mg/L

%

mg/L

0.05

0.5

2

2

0.02

0.000005

RPD-NA

437

<0.0000050
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DRAFT

Quality Control Report
Page 3 ofReport Date: 17-MAY-19Workorder: L2271079

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4636498

R4637338

R4634858

Batch

Batch

Batch

LCS

MB

LCS

MB

MS

DUP

WG3051321-2

WG3051321-1

WG3052736-2

WG3052736-1

WG3052736-4

WG3048893-3

L2271079-9

L2271079-3

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

102.4

<0.00050

115.0

<0.00050

89.6

<0.0030

<0.00010

0.00048

0.114

<0.000050

0.017

<0.0000050

54.3

<0.00010

<0.00010

<0.00050

0.070

<0.000050

0.0076

17.9

0.00025

0.00289

<0.00050

1.18

0.000375

3.60

<0.000010

16-MAY-19

16-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

N/A

N/A

1.7

0.7

N/A

2.0

N/A

0.3

N/A

N/A

N/A

0.4

N/A

1.0

0.4

0.2

0.4

N/A

0.9

10

1.5

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

70-130

%

ug/L

%

ug/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00047

0.113

<0.000050

0.016

<0.0000050

54.2

<0.00010

<0.00010

<0.00050

0.069

<0.000050

0.0075

17.9

0.00025

0.00291

<0.00050

1.17

0.000416

3.55

<0.000010
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DRAFT

Quality Control Report
Page 4 ofReport Date: 17-MAY-19Workorder: L2271079

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4634858Batch
DUP

LCS

WG3048893-3

WG3048893-2

L2271079-3
Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

2.02

0.332

<0.000010

<0.00010

<0.010

0.000608

<0.00050

<0.0010

101.4

100.1

94.9

89.7

98.0

97.1

92.9

99.2

98.7

94.1

95.8

95.4

96.9

102.3

107.3

98.7

97.3

97.6

105.7

93.9

102.3

93.4

99.9

96.8

96.5

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

0.0

1.4

N/A

N/A

N/A

2.8

N/A

N/A

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

2.02

0.337

<0.000010

<0.00010

<0.010

0.000592

<0.00050

<0.0010
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DRAFT

Quality Control Report
Page 5 ofReport Date: 17-MAY-19Workorder: L2271079

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4634858Batch
LCS

MB

WG3048893-2

WG3048893-1 LF

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

93.1

96.9

99.8

100.8

95.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

15



DRAFT

Quality Control Report
Page 6 ofReport Date: 17-MAY-19Workorder: L2271079

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4634858Batch
MB

MS

WG3048893-1

WG3048893-4

LF

L2271079-1

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.00050

<0.0010

95.4

97.7

99.6

N/A

95.0

99.4

94.4

N/A

93.0

87.9

88.4

92.3

92.1

99.7

N/A

91.5

94.2

90.2

97.8

109.8

92.7

92.5

N/A

N/A

94.3

93.0

93.5

98.7

97.0

93.9

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.0005

0.001

15



DRAFT

Quality Control Report
Page 7 ofReport Date: 17-MAY-19Workorder: L2271079

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4636305Batch
LCS

MB

WG3050841-2

WG3050841-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

100.7

100.2

94.4

98.7

94.4

99.9

98.8

100.7

100.5

98.6

96.0

102.6

95.6

97.2

99.4

99.2

102.5

97.2

99.6

95.6

98.9

102.0

96.3

103.4

95.8

99.2

94.4

101.4

101.1

96.6

<0.0010

<0.00010

<0.00010

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4636305

R4632328

Batch

Batch

MB

LCS

WG3050841-1

WG3047524-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.8

94.9

98.3

97.6

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4632328Batch
LCS

MB

WG3047524-2

WG3047524-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

91.1

96.3

96.2

98.6

99.2

96.4

97.9

92.1

94.6

96.2

103.6

100.3

97.5

98.7

100.6

93.5

97.2

95.2

102.3

101.5

92.8

95.0

97.7

96.0

101.3

94.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4632328

R4636109

Batch

Batch

MB

DUP

LCS

MB

MS

WG3047524-1

WG3051247-11

WG3051247-10

WG3051247-9

WG3051247-12

L2271079-12

L2271079-12

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

87.5

<0.0050

84.2

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

12-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

N/A 20

85-115

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

RPD-NA<0.0050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4631153

R4631153

R4635113

R4636502

R4636590

R4630905

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

DUP

LCS

MB

DUP

LCS

LCS

LCS

MB

WG3047327-6

WG3047327-5

WG3047327-6

WG3047327-5

WG3050043-7

WG3050043-8

WG3051587-34

WG3051587-33

WG3051280-12

WG3051280-11

WG3051280-8

WG3046912-6

WG3046912-5

CL-ORP

L2271079-9

L2271079-9

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

106.1

<0.0010

102.2

<0.0050

223

380

101.4

<0.0020

8.37

6.99

6.99

100.5

<0.0010

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

14-MAY-19

14-MAY-19

16-MAY-19

16-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

10-MAY-19

10-MAY-19

14.3

0.00

15

0.2

90-110

90-110

210-230

80-120

6.9-7.1

6.9-7.1

80-120

%

mg/L

%

mg/L

mV

mV

%

mg/L

pH

pH

pH

%

mg/L

0.001

0.005

0.002

0.001

J

J

395

8.37
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

R4631153

R4636681

R4637012

R4636615

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

LCS

WG3047327-6

WG3047327-5

WG3050344-5

WG3050344-4

WG3052313-10

WG3052313-14

WG3052313-18

WG3052313-2

WG3052313-6

WG3052313-1

WG3052313-13

WG3052313-17

WG3052313-5

WG3052313-9

WG3050221-4

WG3050221-6

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

101.7

<0.30

97.2

<10

95.6

95.2

94.2

97.2

95.4

<0.050

<0.050

<0.050

<0.050

<0.050

98.0

94.9

10-MAY-19

10-MAY-19

15-MAY-19

15-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

15-MAY-19

15-MAY-19

90-110

85-115

75-125

75-125

75-125

75-125

75-125

85-115

85-115

%

mg/L

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

0.3

10

0.05

0.05

0.05

0.05

0.05
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4636615

R4631265

Batch

Batch

MB

MB

DUP

LCS

LCS

MB

MB

WG3050221-3

WG3050221-5

WG3047201-21

WG3047201-17

WG3047201-20

WG3047201-16

WG3047201-19

L2271079-9

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<1.0

<1.0

3.17

97.0

95.0

<0.10

<0.10

15-MAY-19

15-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

10-MAY-19

0.6 15

85-115

85-115

mg/L

mg/L

NTU

%

%

NTU

NTU

1

1

0.1

0.1

3.15

15



DRAFT

Quality Control Report
Page 14 ofReport Date: 17-MAY-19Workorder: L2271079

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
9

11
12

1
3
5
7
9

11
12

09-MAY-19 11:30
09-MAY-19 10:30
08-MAY-19 12:35
09-MAY-19 13:20
08-MAY-19 12:35
08-MAY-19 12:35
08-MAY-19 12:35

09-MAY-19 11:30
09-MAY-19 10:30
08-MAY-19 12:35
09-MAY-19 13:20
08-MAY-19 12:35
08-MAY-19 12:35
08-MAY-19 12:35

14-MAY-19 15:30
14-MAY-19 15:30
14-MAY-19 15:30
14-MAY-19 15:30
14-MAY-19 15:30
14-MAY-19 15:30
14-MAY-19 15:30

15-MAY-19 09:00
15-MAY-19 09:00
15-MAY-19 09:00
15-MAY-19 09:00
15-MAY-19 09:00
15-MAY-19 09:00
15-MAY-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25

124
125
147
122
147
147
147

142
143
164
140
164
164
164

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2271079 were received on 10-MAY-19 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

14-MAY-19

Lab Work Order #: L2272897

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
22-MAY-19 10:32 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAM (REP)Job Reference: 
VPO00616180Project P.O. #: 

REP-Lentic 19-10 - 3C of C Numbers:
Legal Site Desc: 



22-MAY-19 10:32 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2272897 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
13-MAY-19 13-MAY-19 13-MAY-19 13-MAY-19

RG_OTTO_WS_20
190513-1215

RG_OTTO_WS_20
190513-1215 FB-

HG

RG_STPD_WS_20
190513-1002

RG_STPD_WS_20
190513-1002 FB-

HG

L2272897-1 L2272897-2 L2272897-3 L2272897-4

12:15 12:15 10:02 10:02

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

713 399

371 212

8.26 8.19

341 430

7.3 1.7

407 216

7.13 2.12

4.7 2.8

274 141

<1.0 <1.0

<1.0 <1.0

274 141

0.0697 <0.0050

0.137 <0.050

27.3 6.41

0.396 0.136

106 108

0.0498 0.129

0.0030 0.0043

0.345 0.247

<0.0010 <0.0010

0.0127 0.0086

85.5 54.8

8.05 4.16

8.51 4.47

2.8 3.6

2.46 2.31

2.43 2.38

0.148 0.0168

0.00022 0.00014

0.00114 0.00022

0.543 0.0879

<0.020 <0.020

<0.000050 <0.000050

0.056 <0.010

0.0266 0.0080

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS
13-MAY-19 13-MAY-19 13-MAY-19 13-MAY-19

RG_OTTO_WS_20
190513-1215

RG_OTTO_WS_20
190513-1215 FB-

HG

RG_STPD_WS_20
190513-1002

RG_STPD_WS_20
190513-1002 FB-

HG

L2272897-1 L2272897-2 L2272897-3 L2272897-4

12:15 12:15 10:02 10:02

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

82.9 52.4

0.00020 0.00017

0.22 <0.10

0.00056 <0.00050

0.814 0.046

0.000126 <0.000050

0.0412 0.0058

40.9 19.1

0.111 0.00346

0.00055 <0.00050 <0.00050 <0.00050

0.00744 0.000898

0.00223 <0.00050

3.74 0.560

0.508 5.42

3.01 0.31

<0.000010 <0.000010

26.7 5.15

0.719 0.176

0.000016 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000632 0.000948

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00020 0.00014

0.00065 0.00022

0.567 0.0958

<0.020 <0.020

<0.000050 <0.000050

0.054 <0.010

0.0113 <0.0050

85.4 53.9

<0.00010 <0.00010

0.12 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS
13-MAY-19 13-MAY-19 13-MAY-19 13-MAY-19

RG_OTTO_WS_20
190513-1215

RG_OTTO_WS_20
190513-1215 FB-

HG

RG_STPD_WS_20
190513-1002

RG_STPD_WS_20
190513-1002 FB-

HG

L2272897-1 L2272897-2 L2272897-3 L2272897-4

12:15 12:15 10:02 10:02

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0479 0.0052

38.4 18.8

0.0986 0.00014

<0.0000050 <0.0000050

0.00721 0.000989

0.00168 <0.00050

3.59 0.522

0.546 5.56

2.71 0.194

<0.000010 <0.000010

22.9 5.01

0.705 0.172

0.000014 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000618 0.000920

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

22-MAY-19 10:32 (MT)

L2272897 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2272897-1
L2272897-1
L2272897-1
L2272897-1
L2272897-1
L2272897-1
L2272897-1
L2272897-1
L2272897-1
L2272897-1
L2272897-1, -3
L2272897-1, -3
L2272897-1, -3
L2272897-1, -3
L2272897-1, -3
L2272897-1, -3
L2272897-1, -3
L2272897-1, -3

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: FINAL   

8



Reference Information 22-MAY-19 10:32 (MT)

L2272897 CONTD....

7PAGE of

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP-Lentic 19-10 - 3

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

8



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4637403

R4637446

R4638064

R4639409

R4637588

R4635356

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG3052391-15

WG3052391-14

WG3052391-13

WG3052842-5

WG3052842-4

WG3052656-2

WG3052656-1

WG3052556-3

WG3052556-2

WG3052556-1

WG3052239-2

WG3052239-1

WG3050349-6

WG3050349-5

L2272897-3

LF

L2272897-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

2.9

103.6

1.2

100.1

<1.0

92.7

<0.000020

<0.000020

92.7

<0.000020

99.7

<0.000020

106.4

<0.050

16-MAY-19

16-MAY-19

16-MAY-19

17-MAY-19

17-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

17-MAY-19

17-MAY-19

14-MAY-19

14-MAY-19

2.8

N/A

20

20

85-115

85-115

80-120

80-120

80-120

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.00002

0.05

RPD-NA

2.8

<0.000020
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Quality Control Report
Page 2 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4638395

R4638395

R4635356

R4637446

R4635356

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG3053938-3

WG3053938-2

WG3053938-1

WG3053938-4

WG3053938-3

WG3053938-2

WG3053938-1

WG3053938-4

WG3050349-6

WG3050349-5

WG3052842-5

WG3052842-4

WG3050349-6

WG3050349-5

L2272897-3

L2272897-3

L2272897-3

L2272897-3

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

2.23

111.2

<0.50

101.3

2.36

108.1

<0.50

112.7

102.0

<0.50

102.9

<2.0

107.6

<0.020

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

14-MAY-19

14-MAY-19

17-MAY-19

17-MAY-19

14-MAY-19

14-MAY-19

3.4

0.9

20

20

80-120

70-130

80-120

70-130

90-110

90-110

90-110

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

2

0.02

2.31

2.38
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Quality Control Report
Page 3 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4639533

R4638051

R4638064

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

WG3054696-3

WG3054696-2

WG3054696-1

WG3053488-2

WG3053488-1

WG3052656-2

L2272897-1
Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

<0.0000050

100.6

<0.0000050

90.9

<0.00050

109.5

98.1

102.5

107.7

102.0

93.0

99.5

98.6

102.3

101.5

101.5

93.5

99.8

89.5

109.5

99.1

102.8

102.4

111.4

97.2

97.6

21-MAY-19

21-MAY-19

21-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

N/A 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

mg/L

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

RPD-NA<0.0000050
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Quality Control Report
Page 4 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4638064Batch
LCS

MB

WG3052656-2

WG3052656-1 LF

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

97.0

100.1

96.8

99.5

97.2

99.7

94.3

102.2

98.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002
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Quality Control Report
Page 5 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4638064

R4639409

Batch

Batch

MB

DUP

WG3052656-1

WG3052556-3

LF

L2272897-1

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

0.00020

0.00064

0.560

<0.000050

0.053

0.0000094

86.4

<0.00010

0.00013

<0.00050

<0.010

<0.000050

0.0477

37.4

0.0984

0.00726

0.00173

3.50

0.000600

2.64

<0.000010

22.7

0.691

0.000014

<0.00010

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

N/A

1.5

2.4

1.3

N/A

0.9

18

1.1

N/A

4.9

N/A

N/A

N/A

0.4

2.8

0.2

0.7

2.8

2.4

9.4

2.8

N/A

0.9

2.0

0.3

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00020

0.00065

0.567

<0.000050

0.054

0.0000113

85.4

<0.00010

0.00012

<0.00050

<0.010

<0.000050

0.0479

38.4

0.0986

0.00721

0.00168

3.59

0.000546

2.71

<0.000010

22.9

0.705

0.000014

<0.00010
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Quality Control Report
Page 6 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4639409Batch
DUP

LCS

WG3052556-3

WG3052556-2

L2272897-1
Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.010

0.000640

<0.00050

<0.0010

98.4

101.1

100.6

110.5

100.7

94.8

100.0

99.7

102.5

99.7

99.4

92.3

99.6

93.0

102.6

104.3

102.3

98.3

99.9

98.6

96.1

101.8

95.1

101.3

99.3

100.8

96.6

101.0

100.4

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

N/A

3.6

N/A

N/A

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

<0.010

0.000618

<0.00050

<0.0010
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Quality Control Report
Page 7 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4639409Batch
LCS

MB

WG3052556-2

WG3052556-1 LF

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

98.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 8 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4637588Batch
LCS

MB

WG3052239-2

WG3052239-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

104.2

100.4

96.6

92.9

109.0

97.2

97.5

103.9

99.8

98.0

96.2

97.5

103.7

99.0

102.7

96.4

102.4

97.9

102.1

96.3

97.9

98.2

104.7

99.2

102.5

97.6

99.4

96.8

100.3

98.0

<0.0030

<0.00010

<0.00010

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 9 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4637588

R4639513

Batch

Batch

MB

LCS

MB

WG3052239-1

WG3054258-10

WG3054258-9

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

90.7

<0.0050

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 10 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4635356

R4635356

R4636998

R4639827

R4637446

R4635484

R4635356

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

WG3050349-6

WG3050349-5

WG3050349-6

WG3050349-5

WG3052349-7

WG3054783-18

WG3054783-17

WG3052842-5

WG3050462-4

WG3050462-3

WG3050349-6

WG3050349-5

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

104.5

<0.0010

102.3

<0.0050

223

97.8

<0.0020

7.00

101.0

<0.0010

103.0

14-MAY-19

14-MAY-19

14-MAY-19

14-MAY-19

16-MAY-19

21-MAY-19

21-MAY-19

17-MAY-19

15-MAY-19

15-MAY-19

14-MAY-19

90-110

90-110

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

0.001

0.005

0.002

0.001
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Quality Control Report
Page 11 ofReport Date: 22-MAY-19Workorder: L2272897

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4635356

R4638160

R4640154

R4638004

R4636103

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

WG3050349-5

WG3053431-8

WG3053431-7

WG3055263-2

WG3055263-6

WG3055263-1

WG3055263-5

WG3055263-8

WG3052559-4

WG3052559-3

WG3051153-11

WG3051153-10

L2272897-1

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.30

94.6

<10

91.3

93.1

<0.050

<0.050

122.0

99.2

<1.0

98.0

<0.10

14-MAY-19

18-MAY-19

18-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

17-MAY-19

17-MAY-19

15-MAY-19

15-MAY-19

85-115

75-125

75-125

70-130

85-115

85-115

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

NTU

0.3

10

0.05

0.05

1

0.1

13



Quality Control Report
Page 12 ofReport Date: 22-MAY-19Workorder: L2272897

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

13



Quality Control Report
Page 13 ofReport Date: 22-MAY-19Workorder: L2272897

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1
3

13-MAY-19 12:15
13-MAY-19 10:02

13-MAY-19 12:15
13-MAY-19 10:02

16-MAY-19 16:35
16-MAY-19 16:35

17-MAY-19 09:00
17-MAY-19 09:00

0.25
0.25

0.25
0.25

76
78

93
95

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2272897 were received on 14-MAY-19 13:45.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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23-MAY-19 14:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2273797 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
13-MAY-19 13-MAY-19 14-MAY-19 14-MAY-19 14-MAY-19

RG_ERUP_WS_20
190513-1530

RG_ERUP_WS_20
190513-1530 FB-

HG

RG_MCIMCC_WS_
20190514-1345

RG_MCIMCC_WS_
20190514-1345 

FB-HG

RG_WWER_WS_2
0190514-1447

L2273797-1 L2273797-2 L2273797-3 L2273797-4 L2273797-5

15:30 15:30 13:45 13:45 13:47

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

478 1180 390

281 731 222

8.29 8.32 8.34

478 414 415

2.4 4.3 5.5

256 883 235

3.13 2.23 1.33

5.0 6.7 <1.0

248 222 189

1.8 2.8 3.6

<1.0 <1.0 <1.0

250 225 193

<0.0050 0.0467 <0.0050

<0.050 <0.25 <0.050

0.91 3.1 <0.50

0.228 0.17 0.124

105 101 103

<0.0050 4.21 <0.0050

<0.0010 0.0211 <0.0010

0.241 0.386 0.550

<0.0010 <0.0010 <0.0010

0.021 0.0076 0.0089

22.1 488 25.3

5.49 15.0 4.39

5.78 15.2 4.50

2.6 0.6 1.3

1.92 0.77 6.22

2.29 0.78 7.31

0.0110 0.0361 0.0130

<0.00010 0.00027 <0.00010

0.00065 0.00031 0.00024

0.132 0.0671 0.135

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.010 0.032 <0.010

<0.0050 0.0947 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLM

DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2273797 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS
14-MAY-19 14-MAY-19 14-MAY-19

RG_WWER_WS_2
0190514-1447 FB-

HG

RG_GARD_WS_20
190514-1151

RG_GARD_WS_20
190514-1151 FB-

HG

L2273797-6 L2273797-7 L2273797-8

13:47 11:51 11:51

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

330

178

8.25

335

2.3

196

0.92

3.2

165

<1.0

<1.0

165

0.0205

<0.050

<0.50

0.105

108

<0.0050

<0.0010

0.579

<0.0010

0.0070

10.9

3.52

3.81

4.0

8.69

10.3

0.0078

<0.00010

0.00029

0.103

<0.020

<0.000050

0.011

<0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



23-MAY-19 14:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2273797 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
13-MAY-19 13-MAY-19 14-MAY-19 14-MAY-19 14-MAY-19

RG_ERUP_WS_20
190513-1530

RG_ERUP_WS_20
190513-1530 FB-

HG

RG_MCIMCC_WS_
20190514-1345

RG_MCIMCC_WS_
20190514-1345 

FB-HG

RG_WWER_WS_2
0190514-1447

L2273797-1 L2273797-2 L2273797-3 L2273797-4 L2273797-5

15:30 15:30 13:45 13:45 13:47

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

69.0 160 56.7

<0.00010 0.00019 0.00019

0.11 1.00 <0.10

<0.00050 <0.00050 <0.00050

0.401 0.043 0.022

<0.000050 0.000055 <0.000050

0.0064 0.0179 0.0012

25.7 77.1 19.2

0.0558 0.00755 0.00250

<0.00050 <0.00050 0.00076 <0.00050 0.00071

0.00109 0.00125 0.00331

0.00074 0.0143 <0.00050

1.37 2.14 0.421

0.298 17.8 0.728

2.46 2.44 2.76

<0.000010 <0.000010 <0.000010

2.71 12.1 1.26

0.214 0.636 0.135

<0.000010 0.000017 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00110 0.00341 0.00110

<0.00050 0.00050 0.00066

<0.0030 0.0072 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 0.00027 <0.00010

0.00051 0.00022 0.00022

0.109 0.0638 0.120

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 0.032 <0.010

<0.0050 0.0814 0.0068

71.4 166 57.8

<0.00010 0.00013 0.00013

<0.10 0.83 <0.10

Total Metals

Dissolved Metals



23-MAY-19 14:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2273797 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS
14-MAY-19 14-MAY-19 14-MAY-19

RG_WWER_WS_2
0190514-1447 FB-

HG

RG_GARD_WS_20
190514-1151

RG_GARD_WS_20
190514-1151 FB-

HG

L2273797-6 L2273797-7 L2273797-8

13:47 11:51 11:51

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

47.8

<0.00010

<0.10

<0.00050

0.056

<0.000050

0.0065

11.7

0.00796

<0.00050 0.00065 <0.00050

0.000346

<0.00050

0.677

0.110

2.53

<0.000010

5.00

0.166

<0.000010

<0.00010

<0.010

0.000063

0.00064

<0.0030

LAB

LAB

<0.0030

<0.00010

0.00017

0.0934

<0.020

<0.000050

0.011

<0.0050

51.0

<0.00010

<0.10

Total Metals

Dissolved Metals



23-MAY-19 14:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2273797 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
13-MAY-19 13-MAY-19 14-MAY-19 14-MAY-19 14-MAY-19

RG_ERUP_WS_20
190513-1530

RG_ERUP_WS_20
190513-1530 FB-

HG

RG_MCIMCC_WS_
20190514-1345

RG_MCIMCC_WS_
20190514-1345 

FB-HG

RG_WWER_WS_2
0190514-1447

L2273797-1 L2273797-2 L2273797-3 L2273797-4 L2273797-5

15:30 15:30 13:45 13:45 13:47

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.055 <0.010 0.012

<0.000050 <0.000050 <0.000050

0.0069 0.0190 0.0013

25.0 77.2 18.8

0.00850 0.00543 0.00100

<0.0000050 <0.0000050 <0.0000050

0.000913 0.00114 0.00278

0.00070 0.0140 <0.00050

1.42 2.28 0.438

0.392 19.7 0.808

2.32 2.26 2.66

<0.000010 <0.000010 <0.000010

2.90 13.0 1.33

0.187 0.573 0.120

<0.000010 0.000016 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00109 0.00356 0.00107

<0.00050 <0.00050 <0.00050

<0.0010 0.0058 <0.0010

Dissolved Metals



23-MAY-19 14:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2273797 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS
14-MAY-19 14-MAY-19 14-MAY-19

RG_WWER_WS_2
0190514-1447 FB-

HG

RG_GARD_WS_20
190514-1151

RG_GARD_WS_20
190514-1151 FB-

HG

L2273797-6 L2273797-7 L2273797-8

13:47 11:51 11:51

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

0.039

<0.000050

0.0074

12.2

0.00532

<0.0000050

0.000296

<0.00050

0.754

0.121

2.64

<0.000010

5.50

0.153

<0.000010

<0.00010

<0.010

0.000060

<0.00050

<0.0010

Dissolved Metals



Reference Information

DLHC

DLM

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

23-MAY-19 14:50 (MT)

L2273797 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2273797-1, -3, -5, -7
L2273797-1, -3, -5, -7
L2273797-1, -3, -5, -7
L2273797-1, -3, -5, -7
L2273797-1, -3, -5, -7

Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total
Ammonia as N

MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10



Reference Information 23-MAY-19 14:50 (MT)
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP-Lentic 19-10 - 3

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4639655

R4639705

R4639623

R4639615

R4636190

R4640367

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3054174-5

WG3054174-4

WG3054620-3

WG3054620-2

WG3054620-1

WG3052731-2

WG3052731-1

WG3052689-2

WG3052689-1

WG3051370-14

WG3051370-13

WG3055524-2

WG3055524-1

L2273797-7

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

101.7

1.2

167

100.6

<1.0

93.7

<0.000020

95.3

<0.000020

100.9

<0.050

96.0

<0.50

17-MAY-19

17-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

15-MAY-19

15-MAY-19

21-MAY-19

21-MAY-19

1.4 20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

165

12



Quality Control Report
Page 2 ofReport Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4640431

R4640367

R4640431

R4636190

R4639705

R4636190

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

WG3055555-14

WG3055555-13

WG3055524-2

WG3055524-1

WG3055555-14

WG3055555-13

WG3051370-14

WG3051370-13

WG3054620-3

WG3054620-2

WG3054620-1

WG3051370-14

WG3051370-13

L2273797-7

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

87.3

<0.50

98.7

<0.50

89.5

<0.50

98.7

<0.50

323

103.3

<2.0

102.4

<0.020

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

15-MAY-19

15-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

15-MAY-19

15-MAY-19

2.1 10

80-120

80-120

80-120

90-110

90-110

90-110

%

mg/L

%

mg/L

%

mg/L

%

mg/L

uS/cm

%

uS/cm

%

mg/L

0.5

0.5

0.5

0.5

2

0.02

330
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Quality Control Report
Page 3 ofReport Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4640188

R4639602

R4639623

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

MS

LCS

WG3054922-3

WG3054922-2

WG3054922-1

WG3054527-2

WG3054527-1

WG3054527-5

WG3052731-2

L2273797-3

LF

L2273797-7

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

<0.0000050

98.5

<0.0000050

102.0

<0.00050

84.5

101.7

96.8

97.5

97.4

99.8

88.1

97.8

95.7

100.1

99.0

96.9

99.3

102.6

97.9

97.0

104.3

99.3

99.3

97.3

22-MAY-19

22-MAY-19

22-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

N/A 20

80-120

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

RPD-NA<0.0000050

12



Quality Control Report
Page 4 ofReport Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4639623Batch
LCS

MB

WG3052731-2

WG3052731-1 LF

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

95.4

97.3

97.7

101.2

97.3

99.9

96.8

98.8

99.4

98.2

98.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001
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Quality Control Report
Page 5 ofReport Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4639623

R4639615

Batch

Batch

MB

LCS

WG3052731-1

WG3052689-2

LF
Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

100.7

108.0

99.0

101.7

108.9

90.6

104.3

97.0

99.98

99.9

100.0

90.6

103.0

93.1

110.7

102.9

107.8

100.9

106.0

99.3

97.4

100.9

103.7

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4639615Batch
LCS

MB

WG3052689-2

WG3052689-1

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

103.1

103.3

104.1

97.7

101.9

101.3

96.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 7 ofReport Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

Water

Water

R4639615

R4641366

R4636190

R4636190

R4640112

Batch

Batch

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

CRM

CRM

WG3052689-1

WG3055338-10

WG3055338-14

WG3055338-13

WG3055338-9

WG3051370-14

WG3051370-13

WG3051370-14

WG3051370-13

WG3055212-7

WG3055212-9

CL-ORP

CL-ORP

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

<0.00030

<0.000010

<0.00050

<0.0030

91.6

89.7

<0.0050

<0.0050

102.3

<0.0010

96.5

<0.0050

227

225

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

21-MAY-19

21-MAY-19

85-115

85-115

90-110

90-110

210-230

210-230

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mV

mV

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001

0.005
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Quality Control Report
Page 8 ofReport Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

R4639827

R4639705

R4635484

R4636190

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

DUP

LCS

DUP

LCS

LCS

LCS

MB

MB

MB

MS

LCS

MB

WG3054783-26

WG3054783-30

WG3054783-25

WG3054783-29

WG3054620-3

WG3054620-2

WG3050462-40

WG3050462-16

WG3050462-34

WG3050462-38

WG3050462-15

WG3050462-33

WG3050462-37

WG3050462-39

WG3051370-14

WG3051370-13

L2273797-7

L2273797-7

L2273797-3

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

101.4

107.9

<0.0020

<0.0020

8.28

7.01

<0.0010

107.0

104.4

107.5

<0.0010

<0.0010

<0.0010

98.3

98.0

<0.30

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

15-MAY-19

0.03

N/A

0.2

20

80-120

80-120

6.9-7.1

80-120

80-120

80-120

70-130

90-110

%

%

mg/L

mg/L

pH

pH

mg/L

%

%

%

mg/L

mg/L

mg/L

%

%

mg/L

0.002

0.002

0.001

0.001

0.001

0.3

J

RPD-NA

8.25

<0.0010
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Quality Control Report
Page 9 ofReport Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

R4638160

R4640402

R4639447

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

WG3053431-9

WG3053431-11

WG3053431-8

WG3053431-10

WG3053431-7

WG3055467-10

WG3055467-12

WG3055467-15

WG3055467-2

WG3055467-6

WG3055467-1

WG3055467-11

WG3055467-14

WG3055467-5

WG3055467-9

WG3053810-10

WG3053810-9

L2273797-3
Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

886

95.4

94.6

<10

<10

92.7

94.9

94.4

92.6

93.5

<0.050

<0.050

<0.050

<0.050

<0.050

99.2

<1.0

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

19-MAY-19

19-MAY-19

0.4 20

85-115

85-115

75-125

75-125

75-125

75-125

75-125

85-115

mg/L

%

%

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

10

10

0.05

0.05

0.05

0.05

0.05

1

883
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Quality Control Report
Page 10 ofReport Date: 23-MAY-19Workorder: L2273797

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4636984Batch
LCS

MB

WG3051917-2

WG3051917-1

Turbidity

Turbidity

96.5

<0.10

16-MAY-19

16-MAY-19

85-115%

NTU 0.1

12



Quality Control Report
Page 11 ofReport Date: 23-MAY-19Workorder: L2273797

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 12 ofReport Date: 23-MAY-19Workorder: L2273797

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7

1
3
5
7

13-MAY-19 15:30
14-MAY-19 13:45
14-MAY-19 13:47
14-MAY-19 11:51

13-MAY-19 15:30
14-MAY-19 13:45
14-MAY-19 13:47
14-MAY-19 11:51

21-MAY-19 12:55
21-MAY-19 12:55
21-MAY-19 12:55
21-MAY-19 12:55

21-MAY-19 09:00
21-MAY-19 09:00
21-MAY-19 09:00
21-MAY-19 09:00

0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25

189
167
167
169

186
163
163
165

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2273797 were received on 15-MAY-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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DRAFT

24-MAY-19 16:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2274557 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

11

WATER

WS WS WS WS WS
15-MAY-19 15-MAY-19 15-MAY-19 15-MAY-19 15-MAY-19

RG_AQU1_WS_20
190515-0930

RG_FLA1_WS_201
90515-1000

RG_DUP_WS_201
90515-1000

RG_FBLANK_WS_
20190515-0846

RG_TRIP_WS_201
90515-0851

L2274557-1 L2274557-3 L2274557-5 L2274557-7 L2274557-8

09:30 10:00 10:00 08:46 08:51

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

740 327 324 <2.0 <2.0

413 183 188 <0.50 <0.50

8.44 8.40 8.42 5.58 5.36

376 454 441 476 457

4.4 <1.0 1.4 <1.0 <1.0

445 182 178 <10 <10

4.18 0.42 0.43 <0.10 <0.10

<1.0 <1.0 <1.0 1.6 1.5

243 173 174 <1.0 <1.0

11.8 5.6 4.6 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

255 179 178 <1.0 <1.0

0.0051 <0.0050 <0.0050 <0.0050 0.0063

0.179 <0.050 <0.050 <0.050 <0.050

32.9 <0.50 <0.50 <0.50 <0.50

0.177 0.073 0.073 <0.020 <0.020

107 103 105 0.0 0.0

0.518 0.0187 0.0160 <0.0050 <0.0050

0.0051 <0.0010 <0.0010 <0.0010 <0.0010

0.395 <0.050 <0.050 <0.050 <0.050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.0172 0.0022 0.0026 <0.0020 <0.0020

101 1.63 1.63 <0.30 <0.30

8.16 3.61 3.60 <0.10 <0.10

8.75 3.70 3.79 <0.10 <0.10

3.5 1.3 2.5 0.0 0.0

1.49 <0.50 <0.50 <0.50

2.06 <0.50 <0.50 <0.50 <0.50

0.0559 0.0074 0.0073 <0.0030 <0.0030

0.00020 <0.00010 <0.00010 <0.00010 <0.00010

0.00033 0.00028 0.00032 <0.00010 <0.00010

0.170 0.0263 0.0273 <0.00010 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.021 <0.010 <0.010 <0.010 <0.010

0.0353 <0.0050 <0.0050 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV
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WATER

WS WS WS WS
15-MAY-19 15-MAY-19 15-MAY-19 15-MAY-19

RG_DUP_WS_201
90515-0910

RG_LCCPU/L_WS
_20190515-0910

RG_ERSCMC_WS
_20190515-1615

RG_ERWSF_WS_
20190515-1445

L2274557-9 L2274557-11 L2274557-13 L2274557-15

09:10 09:10 16:15 14:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

730 730 528 508

409 414 294 261

8.39 8.40 8.41 8.21

430 442 446 426

1.8 1.9 2.9 5.6

481 480 319 294

1.09 1.0 1.09 5.01

<1.0 <1.0 <1.0 1.7

167 164 186 207

4.0 4.6 5.4 <1.0

<1.0 <1.0 <1.0 <1.0

171 169 191 207

0.0665 0.0627 0.0314 0.0060

<0.050 <0.050 <0.050 <0.050

6.71 6.68 7.44 31.8

0.226 0.225 0.218 0.090

107 108 105 115

6.04 6.04 1.66 0.128

0.102 0.0999 0.0119 0.0040

0.697 0.400 0.328 0.308

<0.0010 <0.0010 <0.0010 0.0022

0.0060 0.0057 0.0053 0.0201

186 187 77.2 10.1

7.94 7.90 5.76 5.25

8.47 8.57 6.07 6.03

3.2 4.1 2.5 6.9

1.09 1.14 0.60 3.88

1.47 1.39 0.88 4.51

0.0100 0.0096 0.0093 0.0352

0.00022 0.00023 0.00010 0.00017

0.00025 0.00026 0.00021 0.00068

0.0715 0.0700 0.0827 0.0515

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.013 0.014 <0.010 0.016

0.0276 0.0266 0.0118 0.0158

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC

TKNI
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Description
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Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
15-MAY-19 15-MAY-19 15-MAY-19 15-MAY-19 15-MAY-19

RG_AQU1_WS_20
190515-0930

RG_FLA1_WS_201
90515-1000

RG_DUP_WS_201
90515-1000

RG_FBLANK_WS_
20190515-0846

RG_TRIP_WS_201
90515-0851

L2274557-1 L2274557-3 L2274557-5 L2274557-7 L2274557-8

09:30 10:00 10:00 08:46 08:51

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

95.4 56.3 55.5 <0.050 <0.050

0.00020 0.00022 0.00022 <0.00010 <0.00010

0.11 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.058 <0.010 <0.010 <0.010 <0.010

0.000111 <0.000050 <0.000050 <0.000050 <0.000050

0.0205 <0.0010 <0.0010 <0.0010 <0.0010

35.6 10.6 11.1 <0.10 <0.10

0.0133 0.00028 0.00029 <0.00010 <0.00010

0.000978 0.000234 0.000225 <0.000050 <0.000050

0.00107 <0.00050 <0.00050 <0.00050 <0.00050

1.86 0.270 0.279 <0.050 <0.050

9.14 0.218 0.242 <0.050 <0.050

2.14 2.25 2.32 <0.10 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

11.0 0.598 0.630 <0.050 <0.050

0.230 0.0504 0.0536 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00104 0.000258 0.000267 <0.000010 <0.000010

0.00087 0.00051 0.00054 <0.00050 <0.00050

0.0263 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

0.00020 <0.00010 <0.00010 <0.00010

0.00025 0.00027 0.00027 <0.00010

0.176 0.0284 0.0283 <0.00010

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.020 <0.010 <0.010 <0.010

0.0100 <0.0050 <0.0050 <0.0050

106 54.4 56.0 <0.050 <0.050

<0.00010 0.00014 0.00015 <0.00010

<0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals
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Grouping Analyte

Sampled Time
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WATER

WS WS WS WS
15-MAY-19 15-MAY-19 15-MAY-19 15-MAY-19

RG_DUP_WS_201
90515-0910

RG_LCCPU/L_WS
_20190515-0910

RG_ERSCMC_WS
_20190515-1615

RG_ERWSF_WS_
20190515-1445

L2274557-9 L2274557-11 L2274557-13 L2274557-15

09:10 09:10 16:15 14:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

91.2 89.6 71.8 74.9

0.00021 0.00020 0.00029 0.00033

0.21 0.22 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050

0.015 0.015 0.046 0.495

<0.000050 <0.000050 <0.000050 0.000114

0.0274 0.0275 0.0084 0.0024

41.1 41.1 22.7 14.6

0.00129 0.00138 0.0109 0.0123

0.00184 0.00192 0.00134 0.000625

0.00332 0.00322 <0.00050 0.00083

1.13 1.13 0.865 1.38

30.1 29.8 9.39 0.576

1.70 1.68 1.94 2.21

<0.000010 <0.000010 <0.000010 <0.000010

5.98 6.18 4.02 17.7

0.177 0.175 0.219 0.146

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00249 0.00244 0.00142 0.000497

0.00056 0.00055 <0.00050 0.00085

<0.0030 <0.0030 0.0031 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 0.0037

0.00021 0.00022 <0.00010 0.00016

0.00019 0.00018 0.00016 0.00054

0.0718 0.0749 0.0949 0.0532

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.012 0.012 <0.010 0.015

0.0187 0.0188 0.0066 0.0079

93.0 93.7 76.6 78.8

<0.00010 0.00011 0.00019 0.00018

0.18 0.18 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals
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Client ID
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WATER

WS WS WS WS WS
15-MAY-19 15-MAY-19 15-MAY-19 15-MAY-19 15-MAY-19

RG_AQU1_WS_20
190515-0930

RG_FLA1_WS_201
90515-1000

RG_DUP_WS_201
90515-1000

RG_FBLANK_WS_
20190515-0846

RG_TRIP_WS_201
90515-0851

L2274557-1 L2274557-3 L2274557-5 L2274557-7 L2274557-8

09:30 10:00 10:00 08:46 08:51

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0196 <0.0010 <0.0010 <0.0010

36.2 11.6 11.7 <0.10 <0.0050

0.00068 0.00015 0.00015 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000978 0.000215 0.000214 <0.000050

0.00086 <0.00050 <0.00050 <0.00050

1.98 0.312 0.308 <0.050 <0.050

10.7 0.235 0.270 <0.050

2.19 2.27 2.33 <0.050

<0.000010 <0.000010 <0.000010 <0.000010

10.3 0.616 0.614 <0.050 <0.050

0.241 0.0548 0.0554 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00117 0.000299 0.000299 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050

0.0207 <0.0010 <0.0010 <0.0010

Dissolved Metals
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WATER

WS WS WS WS
15-MAY-19 15-MAY-19 15-MAY-19 15-MAY-19

RG_DUP_WS_201
90515-0910

RG_LCCPU/L_WS
_20190515-0910

RG_ERSCMC_WS
_20190515-1615

RG_ERWSF_WS_
20190515-1445

L2274557-9 L2274557-11 L2274557-13 L2274557-15

09:10 09:10 16:15 14:45

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010 <0.010 0.014 0.174

<0.000050 <0.000050 <0.000050 <0.000050

0.0254 0.0251 0.0079 0.0022

43.0 43.8 24.8 15.5

0.00043 0.00042 0.00107 0.00062

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00190 0.00197 0.00143 0.000630

0.00302 0.00322 <0.00050 0.00073

1.23 1.25 0.968 1.55

33.3 33.6 10.6 0.712

1.74 1.73 2.05 2.19

<0.000010 <0.000010 <0.000010 <0.000010

5.99 5.95 4.04 17.7

0.184 0.189 0.244 0.146

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00276 0.00283 0.00155 0.000545

<0.00050 <0.00050 <0.00050 <0.00050

0.0018 0.0017 0.0024 <0.0010

Dissolved Metals
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Reference Information

DLHC

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

24-MAY-19 16:27 (MT)

L2274557 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: DRAFT   

Applies to Sample Number(s)Parameter Qualifier

L2274557-1, -11, -13, -15, -3, -5, -7, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -8, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -8, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -8, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -8, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -8, -9
L2274557-1, -11, -13, -15, -3, -5, -7, -8, -9

Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: DRAFT   

11



DRAFT

Reference Information 24-MAY-19 16:27 (MT)

L2274557 CONTD....

10PAGE of

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP-Lentic 19-10 - 3

Version: DRAFT   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: DRAFT   
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Quality Control Report
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Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4641540

R4640311

R4641523

R4639859

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

MB

LCS

MB

DUP

LCS

MB

MS

WG3056370-12

WG3056370-11

WG3056370-14

WG3056370-10

WG3056370-13

WG3055273-21

WG3055273-17

WG3055273-16

WG3055273-19

WG3056406-14

WG3056406-13

WG3053840-3

WG3053840-2

WG3053840-1

WG3053840-4

L2274557-11

L2274557-3

L2274557-13

LF

L2274557-15

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

<1.0

107.2

105.6

1.5

1.2

178

98.2

<1.0

<1.0

99.5

<1.0

<0.000020

93.7

<0.000020

99.9

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

22-MAY-19

22-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

N/A

0.2

N/A

20

20

20

85-115

85-115

85-115

85-115

80-120

70-130

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

1

1

1

0.00002

RPD-NA

RPD-NA

<1.0

179

<0.000020
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

R4639546

R4636738

R4641929

R4641929

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

MS

DUP

LCS

WG3053310-3

WG3053310-2

WG3053310-1

WG3053310-4

WG3051943-16

WG3051943-14

WG3051943-2

WG3051943-1

WG3051943-13

WG3051943-15

WG3056468-7

WG3056468-2

WG3056468-1

WG3056468-8

WG3056468-7

WG3056468-2

L2274557-3

L2274557-1

L2274557-8

L2274557-8

L2274557-11

L2274557-13

L2274557-11

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

<0.000020

97.1

<0.000020

103.5

<0.050

100.3

101.9

<0.050

<0.050

92.4

1.25

101.1

<0.50

84.3

1.42

105.5

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

N/A

N/A

9.5

2.0

20

20

20

20

80-120

70-130

85-115

85-115

75-125

80-120

70-130

80-120

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.00002

0.05

0.05

0.5

RPD-NA

RPD-NA

<0.000020

<0.050

1.14

1.39
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

R4641929

R4636738

R4640311

R4641523

Batch

Batch

Batch

Batch

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

MB

LCS

MB

WG3056468-6

WG3056468-1

WG3056468-5

WG3056468-8

WG3051943-16

WG3051943-14

WG3051943-2

WG3051943-1

WG3051943-13

WG3051943-15

WG3055273-21

WG3055273-17

WG3055273-16

WG3055273-19

WG3056406-14

WG3056406-13

L2274557-13

L2274557-8

L2274557-8

L2274557-3

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

98.3

<0.50

<0.50

85.7

<0.50

100.1

99.8

<0.50

<0.50

91.9

324

105.1

<2.0

<2.0

103.5

<2.0

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

22-MAY-19

22-MAY-19

N/A

0.9

20

10

80-120

70-130

90-110

90-110

75-125

90-110

90-110

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

uS/cm

%

uS/cm

uS/cm

%

uS/cm

0.5

0.5

0.5

0.5

2

2

2

RPD-NA<0.50

327
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

MET-D-CCMS-CL

Water

Water

Water

R4636738

R4640188

R4641503

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

LCS

MB

MS

LCS

MB

MS

WG3051943-16

WG3051943-14

WG3051943-2

WG3051943-1

WG3051943-13

WG3051943-15

WG3055348-2

WG3055348-1

WG3055348-4

WG3056905-2

WG3056905-1

WG3056905-4

L2274557-8

L2274557-8

LF

L2274557-11

TMRM

L2274557-8

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

<0.020

105.3

104.1

<0.020

<0.020

96.5

98.9

<0.0000050

91.4

105.7

104.9

114.6

106.7

<0.050

<0.0050

<0.050

<0.050

103.5

101.5

111.1

100.3

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

N/A 20

90-110

90-110

75-125

80-120

70-130

80-120

80-120

80-120

80-120

70-130

70-130

70-130

70-130

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.02

0.02

0.000005

0.05

0.005

0.05

0.05

RPD-NA<0.020
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4639859Batch
DUP

LCS

WG3053840-3

WG3053840-2

L2274557-13
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

<0.0030

<0.00010

0.00015

0.0937

<0.000050

<0.010

0.0000100

73.5

<0.00010

<0.00050

0.014

<0.000050

0.0078

25.3

0.00109

0.00138

<0.00050

0.947

0.0107

1.97

<0.000010

3.90

0.223

<0.000010

<0.00010

<0.010

0.00149

<0.00050

0.0021

101.5

96.2

99.9

97.8

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

N/A

N/A

3.4

1.2

N/A

N/A

0.000003

4.1

N/A

N/A

4.1

N/A

1.0

1.8

1.8

3.8

N/A

2.2

1.5

3.8

N/A

3.6

8.9

N/A

N/A

N/A

4.1

N/A

9.3

20

20

20

20

20

20

0.00001

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00016

0.0949

<0.000050

<0.010

0.0000066

76.6

<0.00010

<0.00050

0.014

<0.000050

0.0079

24.8

0.00107

0.00143

<0.00050

0.968

0.0106

2.05

<0.000010

4.04

0.244

<0.000010

<0.00010

<0.010

0.00155

<0.00050

0.0024
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DRAFT

Quality Control Report
Page 6 ofReport Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4639859Batch
LCS

MB

WG3053840-2

WG3053840-1 LF

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

102.8

94.3

95.9

96.7

100.5

98.5

91.2

96.5

89.4

107.2

100.5

99.2

98.4

116.1

101.7

96.5

96.6

98.1

92.7

97.0

97.1

97.4

101.5

102.9

100.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05
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DRAFT

Quality Control Report
Page 7 ofReport Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4639859Batch
MB

MS

WG3053840-1

WG3053840-4

LF

L2274557-15

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

94.1

99.3

101.6

N/A

87.3

95.9

90.6

N/A

93.2

89.9

96.5

94.9

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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DRAFT

Quality Control Report
Page 8 ofReport Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4639859

R4640391

Batch

Batch

MS

LCS

WG3053840-4

WG3055029-2

L2274557-15
Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

96.8

N/A

94.7

99.7

89.9

101.3

113.3

97.2

97.0

N/A

N/A

95.5

91.9

96.9

103.9

99.7

95.8

102.1

95.3

100.2

102.4

103.6

93.1

98.9

96.7

98.8

101.5

100.2

98.3

101.3

93.8

105.0

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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DRAFT

Quality Control Report
Page 9 ofReport Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4640391Batch
LCS

MB

WG3055029-2

WG3055029-1 LF

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

97.6

99.4

100.2

104.3

99.9

96.2

95.0

102.4

91.5

98.8

95.9

99.0

100.7

99.4

97.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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DRAFT

Quality Control Report
Page 10 ofReport Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4640391

R4639546

Batch

Batch

MB

DUP

WG3055029-1

WG3053310-3

LF

L2274557-3

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0068

<0.00010

0.00030

0.0266

<0.000050

<0.010

<0.0000050

55.1

0.00020

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

11.3

0.00026

0.000231

<0.00050

0.291

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

9.0

N/A

8.1

1.1

N/A

N/A

N/A

2.3

7.8

N/A

N/A

N/A

N/A

N/A

6.4

5.1

1.0

N/A

7.5

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0074

<0.00010

0.00028

0.0263

<0.000050

<0.010

<0.0000050

56.3

0.00022

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

10.6

0.00028

0.000234

<0.00050

0.270
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DRAFT

Quality Control Report
Page 11 ofReport Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4639546Batch
DUP

LCS

WG3053310-3

WG3053310-2

L2274557-3
Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

0.000281

2.36

<0.000010

0.636

0.0514

<0.000010

<0.00010

<0.010

0.000286

0.00054

<0.0030

99.97

98.7

97.0

91.0

94.5

101.1

93.3

99.1

94.0

93.9

95.3

94.4

96.2

95.9

105.3

101.0

99.1

97.4

102.3

94.3

97.4

91.9

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

0.000063

4.7

N/A

6.1

2.1

N/A

N/A

N/A

10

4.4

N/A

0.0001

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.000218

2.25

<0.000010

0.598

0.0504

<0.000010

<0.00010

<0.010

0.000258

0.00051

<0.0030
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4639546Batch
LCS

MB

WG3053310-2

WG3053310-1

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

100.8

95.4

95.5

93.7

95.7

94.0

98.3

92.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001
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DRAFT

Quality Control Report
Page 13 ofReport Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4639546Batch
MB

MS

WG3053310-1

WG3053310-4 L2274557-1

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

90.9

97.5

101.2

N/A

90.9

108.6

100.2

N/A

100.7

95.3

94.7

94.6

91.8

106.0

N/A

96.5

99.9

95.3

99.4

97.2

92.7

93.2

N/A

N/A

90.2

96.1

98.8

92.6

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.0001

0.0003

0.00001

0.0005

0.003
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DRAFT

Quality Control Report
Page 14 ofReport Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4639546

R4641380

R4641855

R4636738

R4636738

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

WG3053310-4

WG3056801-3

WG3056801-2

WG3056801-1

WG3056801-4

WG3057494-10

WG3057494-9

WG3051943-16

WG3051943-14

WG3051943-2

WG3051943-1

WG3051943-13

WG3051943-15

WG3051943-16

WG3051943-14

L2274557-1

L2274557-11

L2274557-11

L2274557-8

L2274557-8

L2274557-8

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

102.4

91.5

0.0647

86.7

<0.0050

94.4

100.6

<0.0050

<0.0010

103.8

104.4

<0.0010

<0.0010

95.5

0.0061

99.6

19-MAY-19

19-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

3.1

N/A

N/A

20

20

20

70-130

70-130

85-115

75-125

85-115

90-110

90-110

75-125

90-110

%

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

0.005

0.005

0.001

0.001

RPD-NA

RPD-NA

0.0627

<0.0010

<0.0050
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Quality Control Report
Page 15 ofReport Date: 24-MAY-19Workorder: L2274557

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

R4636738

R4640112

R4641975

R4640311

R4641523

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MS

CRM

DUP

LCS

LCS

MB

MB

DUP

LCS

LCS

WG3051943-2

WG3051943-1

WG3051943-13

WG3051943-15

WG3055212-13

WG3055212-14

WG3057145-18

WG3057145-22

WG3057145-17

WG3057145-21

WG3055273-21

WG3055273-17

WG3056406-14

L2274557-8

CL-ORP

L2274557-3

L2274557-3

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

pH

99.0

<0.0050

<0.0050

91.4

222

447

98.4

100.0

<0.0020

<0.0020

8.40

6.99

6.99

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

21-MAY-19

21-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

21-MAY-19

21-MAY-19

22-MAY-19

6.3

0.00

15

0.2

90-110

75-125

210-230

80-120

80-120

6.9-7.1

6.9-7.1

%

mg/L

mg/L

%

mV

mV

%

%

mg/L

mg/L

pH

pH

pH

0.005

0.005

0.002

0.002

J

J

454

8.40
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

R4637491

R4636738

R4641418

R4641875

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

DUP

LCS

LCS

LCS

LCS

MB

WG3052866-10

WG3052866-9

WG3051943-16

WG3051943-14

WG3051943-2

WG3051943-1

WG3051943-13

WG3051943-15

WG3055366-2

WG3055366-1

WG3057410-7

WG3057410-10

WG3057410-14

WG3057410-2

WG3057410-6

WG3057410-1

L2274557-8

L2274557-8

L2274557-7

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

103.8

<0.0010

<0.30

100.4

100.1

<0.30

<0.30

92.1

96.8

<10

<0.050

90.0

90.5

89.9

88.9

<0.050

17-MAY-19

17-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

16-MAY-19

22-MAY-19

22-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

N/A

N/A

20

20

80-120

90-110

90-110

75-125

85-115

75-125

75-125

75-125

75-125

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

%

%

mg/L

0.001

0.3

0.3

10

0.05

RPD-NA

RPD-NA

<0.30

<0.050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4641875

R4641236

R4637666

Batch

Batch

Batch

MB

MB

MB

MS

LCS

LCS

MB

MB

LCS

LCS

MB

MB

WG3057410-13

WG3057410-5

WG3057410-9

WG3057410-8

WG3055854-4

WG3055854-6

WG3055854-3

WG3055854-5

WG3052753-5

WG3052753-8

WG3052753-4

WG3052753-7

L2274557-7

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

<0.050

<0.050

<0.050

92.7

94.5

95.1

<1.0

<1.0

98.5

99.5

<0.10

<0.10

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

22-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

17-MAY-19

70-130

85-115

85-115

85-115

85-115

mg/L

mg/L

mg/L

%

%

%

mg/L

mg/L

%

%

NTU

NTU

0.05

0.05

0.05

1

1

0.1

0.1
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 19 ofReport Date: 24-MAY-19Workorder: L2274557

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
8
9

11
13
15

1
3
5
7
8
9

11
13
15

15-MAY-19 09:30
15-MAY-19 10:00
15-MAY-19 10:00
15-MAY-19 08:46
15-MAY-19 08:51
15-MAY-19 09:10
15-MAY-19 09:10
15-MAY-19 16:15
15-MAY-19 14:45

15-MAY-19 09:30
15-MAY-19 10:00
15-MAY-19 10:00
15-MAY-19 08:46
15-MAY-19 08:51
15-MAY-19 09:10
15-MAY-19 09:10
15-MAY-19 16:15
15-MAY-19 14:45

21-MAY-19 15:35
21-MAY-19 15:35
21-MAY-19 15:35
21-MAY-19 15:35
21-MAY-19 15:35
21-MAY-19 15:35
21-MAY-19 15:35
21-MAY-19 16:20
21-MAY-19 16:20

21-MAY-19 09:00
21-MAY-19 09:00
22-MAY-19 09:00
22-MAY-19 09:00
22-MAY-19 09:00
22-MAY-19 09:00
22-MAY-19 09:00
22-MAY-19 09:00
22-MAY-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

150
150
150
151
151
150
150
144
146

144
143
167
168
168
168
168
161
162

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2274557 were received on 16-MAY-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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28-MAY-19 16:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2275316 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
16-MAY-19 16-MAY-19 16-MAY-19 16-MAY-19

RG_GO13_WS_20
190516-1022

RG_GO13_WS_20
190516-1022 FB-

HG

RG_FO15B_WS_2
0190516-1258

RG_FO15B_WS_2
0190516-1258 FB-

HG

L2275316-1 L2275316-2 L2275316-3 L2275316-4

10:22 10:22 12:58 12:58

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1050 399

620 229

8.35 8.42

457 363

23.7 3.4

761 227

32.2 2.76

2.7 3.0

216 197

3.8 5.2

<1.0 <1.0

220 202

0.0134 0.0261

<0.25 <0.050

26.4 <0.50

0.17 0.179

104 109

0.983 <0.0050

0.0066 <0.0010

0.251 0.730

<0.0010 <0.0010

0.0243 0.0192

342 13.8

12.3 4.34

12.8 4.71

2.0 4.1

1.01 7.26

3.45 7.87

0.320 0.0065

0.00075 <0.00010

0.00036 0.00052

0.100 0.0988

<0.020 <0.020

<0.000050 <0.000050

0.024 0.012

0.0372 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

HTD DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC



28-MAY-19 16:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2275316 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS
16-MAY-19 16-MAY-19 16-MAY-19 16-MAY-19

RG_GO13_WS_20
190516-1022

RG_GO13_WS_20
190516-1022 FB-

HG

RG_FO15B_WS_2
0190516-1258

RG_FO15B_WS_2
0190516-1258 FB-

HG

L2275316-1 L2275316-2 L2275316-3 L2275316-4

10:22 10:22 12:58 12:58

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

122 47.2

0.00047 <0.00010

0.26 <0.10

0.00094 <0.00050

0.425 0.388

0.000307 <0.000050

0.0273 0.0048

66.4 24.3

0.0348 0.0369

0.0037 <0.00050 0.00073 <0.00050

0.00241 0.000526

0.00147 <0.00050

2.01 0.423

67.1 0.093

3.20 1.28

<0.000010 <0.000010

8.68 2.43

0.356 0.0959

0.000017 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00351 0.000284

0.00120 <0.00050

0.0048 <0.0030

LAB LAB

LAB LAB

0.0061 <0.0030

0.00076 <0.00010

0.00023 0.00050

0.0873 0.0978

<0.020 <0.020

<0.000050 <0.000050

0.031 0.014

<0.0050 <0.0050

129 47.4

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS
16-MAY-19 16-MAY-19 16-MAY-19 16-MAY-19

RG_GO13_WS_20
190516-1022

RG_GO13_WS_20
190516-1022 FB-

HG

RG_FO15B_WS_2
0190516-1258

RG_FO15B_WS_2
0190516-1258 FB-

HG

L2275316-1 L2275316-2 L2275316-3 L2275316-4

10:22 10:22 12:58 12:58

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 0.137

<0.000050 <0.000050

0.0276 0.0049

72.0 26.9

0.00429 0.0111

<0.0000050 <0.0000050

0.00273 0.000590

0.00106 <0.00050

1.91 0.404

72.7 0.162

2.47 1.19

<0.000010 <0.000010

9.40 2.54

0.376 0.0941

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00337 0.000280

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

HTD

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

28-MAY-19 16:16 (MT)

L2275316 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3
L2275316-1, -3

Fluoride (F)
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

LENTIC

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4645023

R4645043

R4639546

R4640324

R4638183

R4644055

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

WG3059205-5

WG3059205-4

WG3059163-8

WG3059163-7

WG3053722-2

WG3053722-1

WG3054586-3

WG3054586-2

WG3054586-1

WG3054586-4

WG3053781-18

WG3053781-17

WG3058565-3

WG3058565-2

LF

L2275316-3

L2275316-1

L2275316-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

107.8

1.1

100.3

<1.0

96.7

<0.000020

<0.000020

99.9

<0.000020

97.6

105.8

<0.050

1.38

24-MAY-19

24-MAY-19

24-MAY-19

24-MAY-19

19-MAY-19

19-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

18-MAY-19

18-MAY-19

24-MAY-19

N/A

0.37

20

1

85-115

85-115

80-120

80-120

70-130

85-115

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

J

<0.000020

1.01

13



Quality Control Report
Page 2 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4644055

R4644055

R4638183

R4645043

R4638183

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG3058565-2

WG3058565-1

WG3058565-4

WG3058565-3

WG3058565-2

WG3058565-1

WG3058565-4

WG3053781-18

WG3053781-17

WG3059163-8

WG3059163-7

WG3053781-18

WG3053781-17

L2275316-3

L2275316-1

L2275316-3

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

101.1

<0.50

75.6

3.31

105.5

<0.50

76.1

101.2

<0.50

101.6

<2.0

107.8

<0.020

24-MAY-19

24-MAY-19

24-MAY-19

24-MAY-19

24-MAY-19

24-MAY-19

24-MAY-19

18-MAY-19

18-MAY-19

24-MAY-19

24-MAY-19

18-MAY-19

18-MAY-19

4.2 20

80-120

70-130

80-120

70-130

90-110

90-110

90-110

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

2

0.02

3.45

13



Quality Control Report
Page 3 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4640188

R4644366

R4639546

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG3055043-2

WG3055043-1

WG3058893-2

WG3058893-1

WG3053722-2

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

100.1

<0.0000050

98.8

<0.00050

100.5

97.9

99.5

97.6

94.5

97.4

96.6

96.6

99.9

97.0

98.2

95.1

95.6

93.6

102.1

102.0

102.0

99.0

103.4

96.2

95.6

92.6

101.4

22-MAY-19

22-MAY-19

26-MAY-19

26-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005
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Quality Control Report
Page 4 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4639546Batch
LCS

MB

WG3053722-2

WG3053722-1 LF

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

96.2

95.5

97.4

101.7

92.6

99.9

93.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 5 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4639546

R4640324

Batch

Batch

MB

DUP

WG3053722-1

WG3054586-3

LF

L2275316-3

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

<0.00030

<0.000010

<0.00050

<0.0010

0.0062

<0.00010

0.00053

0.102

<0.000050

0.012

<0.0000050

47.0

<0.00010

<0.00010

<0.00050

0.365

<0.000050

0.0049

25.3

0.0373

0.000494

<0.00050

0.438

0.000083

1.29

<0.000010

2.51

0.0912

<0.000010

<0.00010

<0.010

19-MAY-19

19-MAY-19

19-MAY-19

19-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

4.6

N/A

2.1

2.8

N/A

2.5

N/A

0.4

N/A

N/A

N/A

5.9

N/A

1.1

4.2

1.0

6.3

N/A

3.4

11

0.7

N/A

3.1

5.0

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0065

<0.00010

0.00052

0.0988

<0.000050

0.012

<0.0000050

47.2

<0.00010

<0.00010

<0.00050

0.388

<0.000050

0.0048

24.3

0.0369

0.000526

<0.00050

0.423

0.000093

1.28

<0.000010

2.43

0.0959

<0.000010

<0.00010

<0.010

13



Quality Control Report
Page 6 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4640324Batch
DUP

LCS

MB

WG3054586-3

WG3054586-2

WG3054586-1

L2275316-3
Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

0.000280

<0.00050

<0.0030

105.8

100.4

102.9

102.4

96.6

99.9

101.6

102.1

106.2

105.5

102.6

107.5

100.0

99.6

107.7

106.8

101.9

102.2

103.3

98.4

98.7

102.0

107.4

97.7

100.2

98.6

99.9

97.8

103.9

100.5

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

1.1

N/A

N/A

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

0.000284

<0.00050

<0.0030
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Quality Control Report
Page 7 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4640324Batch
MB

MS

WG3054586-1

WG3054586-4 L2275316-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

N/A

103.5

101.0

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

MS-B

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

13



Quality Control Report
Page 8 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4640324

R4644550

Batch

Batch

MS

DUP

LCS

MB

WG3054586-4

WG3059162-3

WG3059162-2

WG3059162-1

L2275316-1

L2275316-3

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

N/A

99.4

101.8

97.8

N/A

101.6

96.3

94.4

103.6

101.3

97.1

N/A

N/A

111.3

93.7

101.5

N/A

100.6

103.7

N/A

N/A

102.1

100.9

94.4

110.7

101.4

93.7

0.0284

87.6

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

25-MAY-19

25-MAY-19

8.4 20

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

-

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.0261
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Quality Control Report
Page 9 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

Water

R4644550

R4638183

R4638183

R4640946

R4641975

R4645043

R4637491

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

WG3059162-1

WG3059162-4

WG3053781-18

WG3053781-17

WG3053781-18

WG3053781-17

WG3055822-3

WG3057145-30

WG3057145-29

WG3059163-8

WG3052866-14

WG3052866-13

L2275316-3

CL-ORP

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

<0.0050

101.1

103.7

<0.0010

101.6

<0.0050

222

99.98

<0.0020

7.00

106.2

25-MAY-19

25-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

18-MAY-19

22-MAY-19

23-MAY-19

23-MAY-19

24-MAY-19

17-MAY-19

75-125

90-110

90-110

210-230

80-120

6.9-7.1

80-120

mg/L

%

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

0.005

0.001

0.005

0.002
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Quality Control Report
Page 10 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

R4637491

R4638183

R4641418

R4641875

R4643446

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

MB

WG3052866-13

WG3053781-18

WG3053781-17

WG3055366-8

WG3055366-7

WG3057410-10

WG3057410-14

WG3057410-2

WG3057410-6

WG3057410-1

WG3057410-13

WG3057410-5

WG3057410-9

WG3057118-2

WG3057118-1

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

<0.0010

102.7

<0.30

95.5

<10

90.0

90.5

89.9

88.9

<0.050

<0.050

<0.050

<0.050

90.0

17-MAY-19

18-MAY-19

18-MAY-19

22-MAY-19

22-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

90-110

85-115

75-125

75-125

75-125

75-125

85-115

mg/L

%

mg/L

%

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

0.001

0.3

10

0.05

0.05

0.05

0.05

13



Quality Control Report
Page 11 ofReport Date: 28-MAY-19Workorder: L2275316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4643446

R4637666

Batch

Batch

MB

LCS

MB

WG3057118-1

WG3052753-17

WG3052753-16

Total Suspended Solids

Turbidity

Turbidity

<1.0

95.5

<0.10

23-MAY-19

17-MAY-19

17-MAY-19

85-115

mg/L

%

NTU

1

0.1

13



Quality Control Report
Page 12 ofReport Date: 28-MAY-19Workorder: L2275316

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

13



Quality Control Report
Page 13 ofReport Date: 28-MAY-19Workorder: L2275316

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1

1
3

16-MAY-19 10:22
16-MAY-19 12:58

16-MAY-19 10:22

16-MAY-19 10:22
16-MAY-19 12:58

22-MAY-19 11:45
22-MAY-19 11:45

27-MAY-19 12:45

24-MAY-19 09:00
24-MAY-19 09:00

0.25
0.25

7

0.25
0.25

145
143

11

191
188

Oxidation redution potential by elect.

Total Dissolved Solids

pH

EHTR-FM
EHTR-FM

EHT

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2275316 were received on 17-MAY-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

days

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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DRAFT

[This report shall not be reproduced except in full without the written authority of the Laboratory.]

22-MAY-19

Lab Work Order #: L2277305

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
DRAFT   
29-MAY-19 16:45 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAM (REP)Job Reference: 
VPO00616180Project P.O. #: 

REP-Lentic 19-10 - 4C of C Numbers:
Legal Site Desc: 



DRAFT

29-MAY-19 16:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2277305 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

14

WATER

WS WS WS WS WS
20-MAY-19 20-MAY-19 20-MAY-19 20-MAY-19 21-MAY-19

RG_DUP_WS_201
90520-1545

RG_DUP_WS_201
90520-1545 FB-HG

RG_FL17_WS_201
90520-1545

RG_FL17_WS_201
90520-1545 FB-HG

RG_FBLANK_WS_
20190521-1230

L2277305-1 L2277305-2 L2277305-3 L2277305-4 L2277305-5

15:45 15:45 15:45 15:45 12:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

284 283 <2.0

146 150 <0.50

8.27 8.28 5.54

440 390 467

1.4 <1.0 <1.0

171 168 <10

1.59 0.81 <0.10

<1.0 <1.0 1.5

<0.050 <0.050 <0.050

<0.50 <0.50 <0.50

0.061 0.062 <0.020

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

0.267 0.247 <0.050

<0.0010 <0.0010 <0.0010

0.0065 0.0078 <0.0020

1.17 1.21 <0.30

4.74 4.68 <0.50

4.69 4.74 <0.50

0.0051 0.0036 <0.0030

0.00010 <0.00010 <0.00010

0.00046 0.00051 <0.00010

0.0245 0.0250 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

49.9 50.4 <0.050

<0.00010 0.00013 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.031 0.029 <0.010

<0.000050 <0.000050 <0.000050

<0.0010 <0.0010 <0.0010

8.22 8.47 <0.10

0.00285 0.00263 <0.00010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



DRAFT

29-MAY-19 16:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2277305 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

14

WATER

WS WS WS WS WS
21-MAY-19 21-MAY-19 21-MAY-19 21-MAY-19 21-MAY-19

RG_TRIP_WS_201
90521-1230

RG_EROL_WS_20
190521-1230

RG_EROL_WS_20
190521-1230 FB-

HG

RG_SMCIM_WS_2
0190521-0930

RG_SMCIM_WS_2
0190521-0930 FB-

HG

L2277305-6 L2277305-7 L2277305-8 L2277305-9 L2277305-10

12:30 12:30 12:30 09:30 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

<2.0 374 334

<0.50 197 171

5.21 8.31 8.21

432 442 356

<1.0 <1.0 3.8

<10 201 184

<0.10 0.41 4.08

1.5 <1.0 1.1

<0.050 <0.050 <0.050

<0.50 2.15 <0.50

<0.020 0.099 0.089

<0.0050 0.139 0.0067

<0.0010 <0.0010 <0.0010

<0.050 0.061 <0.050

<0.0010 <0.0010 0.0030

<0.0020 0.0033 0.0091

<0.30 13.4 20.3

0.60 1.27

<0.50 0.83 1.26

<0.0030 0.0037 0.0206

<0.00010 <0.00010 <0.00010

<0.00010 0.00015 0.00018

<0.00010 0.0937 0.0871

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.011

<0.0050 0.0071 <0.0050

<0.050 62.5 51.8

<0.00010 0.00038 0.00025

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 0.018 0.075

<0.000050 <0.000050 <0.000050

<0.0010 0.0031 0.0057

<0.10 13.6 13.2

<0.00010 0.00343 0.00451

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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29-MAY-19 16:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2277305 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

14

WATER

WS WS
21-MAY-19 21-MAY-19

RG_DOMRS_WS_
20190521-1200

RG_DOMRS_WS_
20190521-1200 

FB-HG

L2277305-11 L2277305-12

12:00 12:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

380

204

8.28

437

<1.0

220

0.56

<1.0

<0.050

2.56

0.153

0.240

<0.0010

0.094

<0.0010

0.0046

23.9

0.82

0.95

0.0068

<0.00010

0.00018

0.0965

<0.020

<0.000050

<0.010

<0.0050

58.8

0.00035

<0.10

<0.00050

0.045

<0.000050

0.0044

15.0

0.00696

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



DRAFT

29-MAY-19 16:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2277305 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

14

WATER

WS WS WS WS WS
20-MAY-19 20-MAY-19 20-MAY-19 20-MAY-19 21-MAY-19

RG_DUP_WS_201
90520-1545

RG_DUP_WS_201
90520-1545 FB-HG

RG_FL17_WS_201
90520-1545

RG_FL17_WS_201
90520-1545 FB-HG

RG_FBLANK_WS_
20190521-1230

L2277305-1 L2277305-2 L2277305-3 L2277305-4 L2277305-5

15:45 15:45 15:45 15:45 12:30

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

0.00067 <0.00050 0.00056 <0.00050 <0.00050

0.000268 0.000294 <0.000050

<0.00050 <0.00050 <0.00050

0.275 0.285 <0.050

0.271 0.260 <0.050

3.21 3.31 <0.10

<0.000010 <0.000010 <0.000010

0.707 0.728 <0.050

0.0472 0.0485 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000328 0.000328 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00044 0.00041 <0.00010

0.0254 0.0241 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

45.3 46.9 <0.050

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

<0.0010 <0.0010 <0.0010

7.95 8.09 <0.10

0.00019 0.00016 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.000325 0.000353 <0.000050

<0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals



DRAFT

29-MAY-19 16:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2277305 CONTD....

6PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

14

WATER

WS WS WS WS WS
21-MAY-19 21-MAY-19 21-MAY-19 21-MAY-19 21-MAY-19

RG_TRIP_WS_201
90521-1230

RG_EROL_WS_20
190521-1230

RG_EROL_WS_20
190521-1230 FB-

HG

RG_SMCIM_WS_2
0190521-0930

RG_SMCIM_WS_2
0190521-0930 FB-

HG

L2277305-6 L2277305-7 L2277305-8 L2277305-9 L2277305-10

12:30 12:30 12:30 09:30 09:30

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 0.00054 <0.00050

<0.000050 0.000489 0.000709

<0.00050 <0.00050 <0.00050

<0.050 0.393 0.490

<0.050 1.49 0.310

<0.10 2.40 2.18

<0.000010 <0.000010 <0.000010

<0.050 2.61 3.49

<0.00020 0.114 0.216

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000429 0.000279

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

<0.00010 <0.00010 0.00011

<0.00010 0.0949 0.0913

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.011

<0.0050 0.0060 <0.0050

<0.050 58.6 46.6

<0.00010 0.00029 0.00013

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

<0.0010 0.0030 0.0054

<0.10 12.4 13.2

<0.00010 0.00186 0.00081

<0.0000050 <0.0000050 <0.0000050

<0.000050 0.000552 0.000742

<0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals
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Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

14

WATER

WS WS
21-MAY-19 21-MAY-19

RG_DOMRS_WS_
20190521-1200

RG_DOMRS_WS_
20190521-1200 

FB-HG

L2277305-11 L2277305-12

12:00 12:00

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

<0.00050 <0.00050

0.000958

<0.00050

0.397

1.88

2.62

<0.000010

2.79

0.199

<0.000010

<0.00010

<0.010

0.000600

<0.00050

<0.0030

LAB

LAB

<0.0030

<0.00010

0.00014

0.0984

<0.020

<0.000050

<0.010

<0.0050

57.1

0.00020

<0.10

<0.00050

0.011

<0.000050

0.0043

14.9

0.00393

<0.0000050

0.00111

<0.00050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2277305 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
20-MAY-19 20-MAY-19 20-MAY-19 20-MAY-19 21-MAY-19

RG_DUP_WS_201
90520-1545

RG_DUP_WS_201
90520-1545 FB-HG

RG_FL17_WS_201
90520-1545

RG_FL17_WS_201
90520-1545 FB-HG

RG_FBLANK_WS_
20190521-1230

L2277305-1 L2277305-2 L2277305-3 L2277305-4 L2277305-5

15:45 15:45 15:45 15:45 12:30

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.301 0.293 <0.050

0.318 0.316 <0.050

3.44 3.53 <0.050

<0.000010 <0.000010 <0.000010

0.784 0.787 0.072

0.0495 0.0528 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000326 0.000341 <0.000010

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals

RRV
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Sample ID 
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Sampled Date

Grouping Analyte
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WATER

WS WS WS WS WS
21-MAY-19 21-MAY-19 21-MAY-19 21-MAY-19 21-MAY-19

RG_TRIP_WS_201
90521-1230

RG_EROL_WS_20
190521-1230

RG_EROL_WS_20
190521-1230 FB-

HG

RG_SMCIM_WS_2
0190521-0930

RG_SMCIM_WS_2
0190521-0930 FB-

HG

L2277305-6 L2277305-7 L2277305-8 L2277305-9 L2277305-10

12:30 12:30 12:30 09:30 09:30

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.050 0.405 0.504

<0.050 1.61 0.361

<0.050 2.43 2.22

<0.000010 <0.000010 <0.000010

<0.050 2.58 3.68

0.00039 0.117 0.225

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000454 0.000276

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS
21-MAY-19 21-MAY-19

RG_DOMRS_WS_
20190521-1200

RG_DOMRS_WS_
20190521-1200 

FB-HG

L2277305-11 L2277305-12

12:00 12:00

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.411

2.12

2.66

<0.000010

2.85

0.229

<0.000010

<0.00010

<0.010

0.000656

<0.00050

<0.0010

Dissolved Metals
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Reference Information

L2277305-3
L2277305-6

Sample was Preserved at the laboratory - T-MET
Sample Received, Not Listed on Submitted Chain of Custody / Analytical Request Form 
- D-MET/HG-D

Qualifiers for Individual Samples Listed:

Sample Number

RG_FL17_WS_20190520-154
RG_TRIP_WS_20190521-123

Client Sample  ID       Description      

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

SPL
SR:COC

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-MET/HG-D

Qualifier      

Description Qualifier      

Description       Qualifier      

29-MAY-19 16:45 (MT)

L2277305 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: DRAFT   

Applies to Sample Number(s)Parameter Qualifier

L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-5, -6
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-5, -6
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-5, -6
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-5, -6
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9
L2277305-1, -11, -3, -5, -6, -7, -9

Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Calcium (Ca)-Total
Magnesium (Mg)-Total
Selenium (Se)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

Version: DRAFT   
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NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP-Lentic 19-10 - 4

Version: DRAFT   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: DRAFT   
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Quality Control Report
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Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

R4647467

R4645132

R4646029

R4642027

R4645770

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

MS

WG3061402-17

WG3061402-16

WG3058749-2

WG3058749-1

WG3058770-3

WG3058770-2

WG3058770-1

WG3057647-2

WG3057647-1

WG3060686-3

WG3060686-2

WG3060686-6

WG3060686-1

WG3060686-5

WG3060686-4

LF

L2277305-1

L2277305-9

L2277305-11

Acidity (as CaCO3)

Acidity (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

105.9

1.3

96.9

<0.000020

<0.000020

96.8

<0.000020

104.2

<0.050

1.09

109.6

98.9

<0.50

<0.50

28-MAY-19

28-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

23-MAY-19

23-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

N/A

15

20

20

85-115

80-120

80-120

85-115

80-120

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

2

0.00002

0.00002

0.05

0.5

0.5

RPD-NA<0.000020

1.27

13
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Quality Control Report
Page 2 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4645770

R4645770

R4642027

R4648808

R4642027

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

LCS

MB

WG3060686-4

WG3060686-3

WG3060686-2

WG3060686-6

WG3060686-1

WG3060686-5

WG3060686-8

WG3057647-2

WG3057647-1

WG3061972-8

WG3057647-2

WG3057647-1

L2277305-11

L2277305-9

L2277305-1

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

105.4

1.18

109.9

107.5

<0.50

<0.50

88.8

102.1

<0.50

103.5

108.3

<0.020

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

23-MAY-19

23-MAY-19

29-MAY-19

23-MAY-19

23-MAY-19

6.6 20

70-130

80-120

80-120

70-130

90-110

90-110

90-110

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

%

mg/L

0.5

0.5

0.5

0.02

1.26
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DRAFT

Quality Control Report
Page 3 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4646526

R4645662

R4645132

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

MB

MS

LCS

WG3060500-10

WG3060500-9

WG3060500-12

WG3060539-3

WG3060539-2

WG3060539-1

WG3060539-4

WG3058749-2

L2277305-1

L2277305-7

L2277305-11

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

105.6

<0.0000050

83.2

<0.00050

93.5

<0.00050

87.8

98.8

105.6

95.6

101.0

96.8

95.0

97.3

98.4

98.1

98.0

97.6

95.6

99.5

96.1

105.1

94.3

109.1

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

N/A 20

80-120

70-130

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

RPD-NA<0.00050
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DRAFT

Quality Control Report
Page 4 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4645132Batch
LCS

MB

WG3058749-2

WG3058749-1 LF

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

96.8

96.0

99.8

100.6

105.7

108.9

107.9

97.2

96.6

98.9

100.3

99.3

99.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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DRAFT

Quality Control Report
Page 5 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4645132

R4645607

Batch

Batch

MB

LCS

WG3058749-1

WG3059939-2

LF
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.0

103.6

98.7

104.3

106.5

101.3

103.7

101.2

99.2

98.8

99.3

93.9

103.1

99.4

101.5

98.6

106.7

101.2

98.4

102.3

101.1

100.3

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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DRAFT

Quality Control Report
Page 6 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4645607Batch
LCS

MB

WG3059939-2

WG3059939-1 LF

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

101.6

101.2

101.2

104.1

96.2

106.4

99.9

99.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001
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DRAFT

Quality Control Report
Page 7 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4645607

R4646029

Batch

Batch

MB

DUP

WG3059939-1

WG3058770-3

LF

L2277305-1

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0043

<0.00010

0.00047

0.0241

<0.000050

<0.010

<0.0000050

47.5

0.00014

<0.00010

<0.00050

0.031

<0.000050

<0.0010

8.04

0.00284

0.000265

<0.00050

0.270

0.000312

3.25

<0.000010

0.699

0.0487

<0.000010

<0.00010

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

16

N/A

1.9

1.4

N/A

N/A

N/A

4.8

N/A

N/A

N/A

1.2

N/A

N/A

2.3

0.5

1.0

N/A

2.0

14

1.2

N/A

1.1

3.2

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0051

0.00010

0.00046

0.0245

<0.000050

<0.010

<0.0000050

49.9

<0.00010

<0.00010

<0.00050

0.031

<0.000050

<0.0010

8.22

0.00285

0.000268

<0.00050

0.275

0.000271

3.21

<0.000010

0.707

0.0472

<0.000010

<0.00010
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DRAFT

Quality Control Report
Page 8 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4646029Batch
DUP

LCS

WG3058770-3

WG3058770-2

L2277305-1
Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

<0.010

0.000314

<0.00050

<0.0030

103.8

102.6

104.1

105.7

101.6

96.0

100.0

101.9

105.2

101.5

102.5

94.6

97.9

100.7

112.0

103.6

100.3

101.2

102.5

100.3

101.3

102.7

108.0

99.6

97.7

98.4

99.98

94.2

104.7

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

N/A

4.2

N/A

N/A

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

<0.010

0.000328

<0.00050

<0.0030
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Quality Control Report
Page 9 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NO2-L-IC-N-CL

Water

Water

R4646029Batch
LCS

MB

WG3058770-2

WG3058770-1

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

101.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

13



DRAFT

Quality Control Report
Page 10 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4642027

R4642027

R4645303

R4645492

R4648808

R4640756

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

LCS

MB

MB

WG3057647-2

WG3057647-1

WG3057647-2

WG3057647-1

WG3059764-5

WG3060338-26

WG3060338-25

WG3061972-8

WG3055328-10

WG3055328-6

WG3055328-5

WG3055328-9

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

101.9

<0.0010

103.1

<0.0050

225

104.1

<0.0020

6.99

98.7

100.7

<0.0010

<0.0010

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

29-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

21-MAY-19

90-110

90-110

210-230

80-120

6.9-7.1

80-120

80-120

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

%

mg/L

mg/L

0.001

0.005

0.002

0.001

0.001
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DRAFT

Quality Control Report
Page 11 ofReport Date: 29-MAY-19Workorder: L2277305

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4642027

R4643727

R4647726

R4644052

R4645669

R4641829

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG3057647-2

WG3057647-1

WG3056471-11

WG3056471-10

WG3061425-2

WG3061425-4

WG3061425-1

WG3061425-3

WG3058560-11

WG3058560-10

WG3058876-8

WG3058876-7

WG3057422-2

WG3057422-1

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

102.8

<0.30

94.8

<10

98.3

99.6

<0.050

<0.050

95.8

<1.0

94.1

<1.0

97.0

<0.10

23-MAY-19

23-MAY-19

23-MAY-19

23-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

25-MAY-19

25-MAY-19

26-MAY-19

26-MAY-19

23-MAY-19

23-MAY-19

90-110

85-115

75-125

75-125

85-115

85-115

85-115

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

NTU

0.3

10

0.05

0.05

1

1

0.1

13



DRAFT

Quality Control Report
Page 12 ofReport Date: 29-MAY-19Workorder: L2277305

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

13



DRAFT

Quality Control Report
Page 13 ofReport Date: 29-MAY-19Workorder: L2277305

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
6
7
9

11

1
3
5
6
7
9

11

20-MAY-19 15:45
20-MAY-19 15:45
21-MAY-19 12:30
21-MAY-19 12:30
21-MAY-19 12:30
21-MAY-19 09:30
21-MAY-19 12:00

20-MAY-19 15:45
20-MAY-19 15:45
21-MAY-19 12:30
21-MAY-19 12:30
21-MAY-19 12:30
21-MAY-19 09:30
21-MAY-19 12:00

27-MAY-19 13:20
27-MAY-19 13:20
27-MAY-19 13:20
27-MAY-19 13:20
27-MAY-19 13:20
27-MAY-19 13:20
27-MAY-19 14:50

29-MAY-19 10:00
29-MAY-19 10:00
29-MAY-19 10:00
29-MAY-19 10:00
29-MAY-19 10:00
29-MAY-19 10:00
29-MAY-19 10:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25

166
166
145
145
145
148
147

210
210
190
190
190
192
190

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2277305 were received on 22-MAY-19 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

13





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

23-MAY-19

Lab Work Order #: L2278104

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
01-JUN-19 16:46 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAM (REP)Job Reference: 
VPO00616180Project P.O. #: 

19-12C of C Numbers:
Legal Site Desc: 



01-JUN-19 16:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2278104 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
22-MAY-19 22-MAY-19 22-MAY-19 22-MAY-19 22-MAY-19

RG_LNLK_WS_20
190522-1055

RG_LNLK_WS_20
190522-1055_FB-

HG

RG_ISLAND_WS_
20190522-0951

RG_ISLAND_WS_
20190522-

0951_FB-HG

RG_EROL_WS_20
190522-1310

L2278104-1 L2278104-2 L2278104-3 L2278104-4 L2278104-5

10:55 10:55 09:51 09:51 13:10

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

270 406 412

136 196 220

8.30 8.25 8.30

428 354 365

<1.0 <1.0 <1.0

141 235 221

0.33 0.42 0.29

<1.0 <1.0 <1.0

139 120 198

1.2 <1.0 <1.0

<1.0 <1.0 <1.0

140 120 198

0.0917 0.0082 0.0099

<0.050 <0.050 <0.050

2.63 <0.50 3.48

0.060 0.125 0.129

99.0 91.1 96.8

<0.0050 0.0388 0.341

<0.0010 <0.0010 0.0016

0.862 0.094 0.087

<0.0010 0.0163 <0.0010

0.0043 0.0169 0.0023

3.56 93.9 30.3

2.96 4.36 4.72

2.93 3.97 4.56

-0.5 -4.6 -1.6

8.04 1.77 1.18

8.99 1.78 1.42

0.0061 0.0090 0.0035

<0.00010 <0.00010 <0.00010

0.00052 0.00030 0.00020

0.206 0.0455 0.109

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 0.0061

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2278104 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
22-MAY-19

RG_EROL_WS_20
190522-1310_FB-

HG

L2278104-6

13:10

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2278104 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
22-MAY-19 22-MAY-19 22-MAY-19 22-MAY-19 22-MAY-19

RG_LNLK_WS_20
190522-1055

RG_LNLK_WS_20
190522-1055_FB-

HG

RG_ISLAND_WS_
20190522-0951

RG_ISLAND_WS_
20190522-

0951_FB-HG

RG_EROL_WS_20
190522-1310

L2278104-1 L2278104-2 L2278104-3 L2278104-4 L2278104-5

10:55 10:55 09:51 09:51 13:10

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

29.4 62.0 63.2

<0.00010 0.00022 0.00053

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 0.011 0.017

<0.000050 <0.000050 <0.000050

0.0016 0.0021 0.0050

15.4 12.5 15.5

0.00237 0.00131 0.00364

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000314 0.00168 0.000699

<0.00050 <0.00050 <0.00050

1.18 0.236 0.523

<0.050 0.362 2.99

2.31 1.78 2.12

<0.000010 <0.000010 <0.000010

3.90 0.911 3.26

0.0783 0.893 0.166

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000220 0.000258 0.000634

<0.00050 0.00051 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00048 0.00026 0.00011

0.208 0.0455 0.106

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 0.0078

28.3 58.7 63.1

<0.00010 0.00018 0.00011

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2278104 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
22-MAY-19

RG_EROL_WS_20
190522-1310_FB-

HG

L2278104-6

13:10

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.00050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2278104 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
22-MAY-19 22-MAY-19 22-MAY-19 22-MAY-19 22-MAY-19

RG_LNLK_WS_20
190522-1055

RG_LNLK_WS_20
190522-1055_FB-

HG

RG_ISLAND_WS_
20190522-0951

RG_ISLAND_WS_
20190522-

0951_FB-HG

RG_EROL_WS_20
190522-1310

L2278104-1 L2278104-2 L2278104-3 L2278104-4 L2278104-5

10:55 10:55 09:51 09:51 13:10

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0015 0.0020 0.0051

15.8 12.1 15.1

<0.00010 0.00071 0.00170

<0.0000050 <0.0000050 <0.0000050

0.000369 0.00183 0.000717

<0.00050 <0.00050 <0.00050

1.20 0.238 0.529

<0.050 0.320 3.39

2.50 1.82 2.28

<0.000010 <0.000010 <0.000010

4.31 1.02 3.69

0.0842 1.01 0.188

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000242 0.000287 0.000658

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2278104 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS
22-MAY-19

RG_EROL_WS_20
190522-1310_FB-

HG

L2278104-6

13:10

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

01-JUN-19 16:46 (MT)

L2278104 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2278104-1, -3, -5
L2278104-1, -3, -5
L2278104-1, -3, -5
L2278104-1, -3, -5
L2278104-1, -3, -5
L2278104-1, -3, -5
L2278104-1, -3, -5
L2278104-1, -3, -5
L2278104-1, -3, -5
L2278104-1, -3, -5

Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

19-12

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 01-JUN-19Workorder: L2278104

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4651264

R4651236

R4645132

R4646029

R4644755

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

LCS

LCS

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG3062527-15

WG3062527-14

WG3062527-13

WG3062539-23

WG3062539-32

WG3062539-35

WG3062539-22

WG3062539-31

WG3062539-34

WG3058749-2

WG3058749-1

WG3058548-2

WG3058548-1

WG3059401-6

WG3059401-5

L2278104-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

<1.0

112.8

1.1

98.0

101.4

100.6

<1.0

<1.0

<1.0

96.9

<0.000020

94.0

<0.000020

101.7

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

24-MAY-19

N/A 20

85-115

85-115

85-115

85-115

80-120

80-120

85-115

mg/L

%

mg/L

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

2

1

1

1

0.00002

0.00002

RPD-NA<1.0
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Quality Control Report
Page 2 ofReport Date: 01-JUN-19Workorder: L2278104

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

R4644755

R4648127

R4648127

R4644755

R4651236

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

LCS

LCS

MB

MB

MB

WG3059401-5

WG3061705-3

WG3061705-2

WG3061705-1

WG3061705-3

WG3061705-2

WG3061705-1

WG3059401-6

WG3059401-5

WG3062539-23

WG3062539-32

WG3062539-35

WG3062539-22

WG3062539-31

WG3062539-34

L2278104-5

L2278104-5

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.050

1.08

102.1

<0.50

1.34

103.8

<0.50

99.3

<0.50

104.8

103.8

107.4

<2.0

<2.0

24-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

24-MAY-19

24-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

9.1

5.7

20

20

80-120

80-120

90-110

90-110

90-110

90-110

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

%

uS/cm

uS/cm

0.05

0.5

0.5

0.5

2

2

1.18

1.42
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Quality Control Report
Page 3 ofReport Date: 01-JUN-19Workorder: L2278104

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4651236

R4644755

R4646526

R4646549

R4645132

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

WG3062539-34

WG3059401-6

WG3059401-5

WG3060500-15

WG3060500-14

WG3060500-13

WG3060500-16

WG3060982-5

WG3060982-2

WG3060982-1

WG3060982-6

WG3058749-2

L2278104-3

L2278104-1

L2278104-1

L2278104-3

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

<2.0

101.7

<0.020

<0.0000050

105.6

<0.0000050

77.1

<0.00050

98.6

<0.00050

87.4

98.8

105.6

95.6

101.0

96.8

29-MAY-19

24-MAY-19

24-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

28-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

N/A

N/A

20

20

90-110

80-120

70-130

80-120

70-130

80-120

80-120

80-120

80-120

80-120

uS/cm

%

mg/L

mg/L

%

mg/L

%

ug/L

%

ug/L

%

%

%

%

%

%

2

0.02

0.000005

0.0005

RPD-NA

RPD-NA

<0.0000050

<0.00050
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Quality Control Report
Page 4 ofReport Date: 01-JUN-19Workorder: L2278104

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4645132Batch
LCS

MB

WG3058749-2

WG3058749-1 LF

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

95.0

97.3

98.4

98.1

98.0

97.6

95.6

99.5

96.1

105.1

94.3

109.1

96.8

96.0

99.8

100.6

105.7

108.9

107.9

97.2

96.6

98.9

100.3

99.3

99.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05
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Quality Control Report
Page 5 ofReport Date: 01-JUN-19Workorder: L2278104

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4645132

R4646029

Batch

Batch

MB

LCS

WG3058749-1

WG3058548-2

LF
Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.7

100.5

101.1

98.8

99.3

92.7

95.5

100.4

102.1

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 01-JUN-19Workorder: L2278104

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4646029Batch
LCS

MB

WG3058548-2

WG3058548-1

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

99.8

98.8

91.4

98.2

96.0

103.5

97.9

97.9

97.6

99.6

96.7

95.5

100.1

103.2

97.0

96.1

96.6

96.5

95.4

100.8

97.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01
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Quality Control Report
Page 7 ofReport Date: 01-JUN-19Workorder: L2278104

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4646029

R4653429

R4644755

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

MB

WG3058548-1

WG3064891-15

WG3064891-14

WG3064891-13

WG3064891-16

WG3059401-6

WG3059401-5

L2278104-5

L2278104-5

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

0.0119

111.9

<0.0050

95.4

102.1

<0.0010

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

27-MAY-19

31-MAY-19

31-MAY-19

31-MAY-19

31-MAY-19

24-MAY-19

24-MAY-19

18 20

85-115

75-125

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.0099
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Quality Control Report
Page 8 ofReport Date: 01-JUN-19Workorder: L2278104

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4644755

R4646966

R4648629

R4651236

R4643346

R4644755

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

LCS

LCS

MB

LCS

MB

WG3059401-6

WG3059401-5

WG3060889-7

WG3061925-14

WG3061925-13

WG3062539-23

WG3062539-32

WG3062539-35

WG3057792-38

WG3057792-37

WG3059401-6

WG3059401-5

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

99.3

<0.0050

226

107.8

<0.0020

6.99

7.00

7.00

99.9

<0.0010

99.6

<0.30

24-MAY-19

24-MAY-19

28-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

29-MAY-19

24-MAY-19

24-MAY-19

24-MAY-19

24-MAY-19

90-110

210-230

80-120

6.9-7.1

6.9-7.1

6.9-7.1

80-120

90-110

%

mg/L

mV

%

mg/L

pH

pH

pH

%

mg/L

%

mg/L

0.005

0.002

0.001

0.3

11



Quality Control Report
Page 9 ofReport Date: 01-JUN-19Workorder: L2278104

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4648248

R4652568

R4651007

R4643908

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

LCS

MB

MB

MB

LCS

MB

LCS

MB

WG3060312-8

WG3060312-7

WG3063935-2

WG3063935-5

WG3063935-9

WG3063935-1

WG3063935-4

WG3063935-8

WG3061944-8

WG3061944-7

WG3058386-2

WG3058386-1

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

95.4

<10

100.5

100.5

99.5

<0.050

<0.050

<0.050

97.2

<1.0

101.5

<0.10

28-MAY-19

28-MAY-19

31-MAY-19

31-MAY-19

31-MAY-19

31-MAY-19

31-MAY-19

31-MAY-19

29-MAY-19

29-MAY-19

24-MAY-19

24-MAY-19

85-115

75-125

75-125

75-125

85-115

85-115

%

mg/L

%

%

%

mg/L

mg/L

mg/L

%

mg/L

%

NTU

10

0.05

0.05

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 01-JUN-19Workorder: L2278104

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 01-JUN-19Workorder: L2278104

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5

1
3
5

22-MAY-19 10:55
22-MAY-19 09:51
22-MAY-19 13:10

22-MAY-19 10:55
22-MAY-19 09:51
22-MAY-19 13:10

28-MAY-19 14:35
28-MAY-19 14:35
28-MAY-19 14:35

30-MAY-19 11:00
30-MAY-19 11:00
30-MAY-19 11:00

0.25
0.25
0.25

0.25
0.25
0.25

148
149
145

192
193
190

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2278104 were received on 23-MAY-19 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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21-JUN-19 17:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2291083 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
11-JUN-19 11-JUN-19 11-JUN-19 11-JUN-19 12-JUN-19

RG_ERIMNF_WS_
20190611-1240

RG_TRIP_WS_201
90611-1240

RG_ERIMF_WS_2
0190611-1530

RG_FBLANK_WS_
20190611-1240

RG_GRLK_WS_20
190612-0800

L2291083-1 L2291083-2 L2291083-3 L2291083-4 L2291083-5

12:40 12:40 15:30 12:40 08:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

718 <2.0 393 <2.0 323

344 <0.50 201 <0.50 162

8.21 5.19 8.36 5.21 8.35

358 508 455 448 442

3.6 <1.0 <1.0 <1.0 17.0

497 <10 218 <10 182

0.71 <0.10 2.74 <0.10 0.75

1.3 1.2 <1.0 1.0 <1.0

173 <1.0 188 <1.0 146

<1.0 <1.0 5.6 <1.0 3.0

<1.0 <1.0 <1.0 <1.0 <1.0

173 <1.0 193 <1.0 149

0.0129 <0.0050 0.0053 <0.0050 0.0075

<0.050 <0.050 <0.050 <0.050 <0.050

11.3 <0.50 1.87 <0.50 0.54

0.134 <0.020 0.115 <0.020 0.603

97.8 0.0 99.4 0.0 96.0

0.0230 <0.0050 0.0059 <0.0050 0.0216

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.560 <0.050 0.127 <0.050 0.177

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.0148 <0.0020 0.0076 <0.0020 0.0054

179 <0.30 12.6 <0.30 21.7

7.52 <0.10 4.18 <0.10 3.47

7.35 <0.10 4.15 <0.10 3.34

-1.1 0.0 -0.3 0.0 -2.0

7.80 1.36 <0.50 1.52

7.98 <0.50 1.38 <0.50 1.55

<0.0030 <0.0030 0.0045 <0.0030 0.0052

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00057 <0.00010 0.00040 <0.00010 0.00038

0.0702 <0.00010 0.163 <0.00010 0.0566

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.028 <0.010 0.011 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



21-JUN-19 17:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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WATER

WS WS
12-JUN-19 12-JUN-19

RG_DUP_WS_201
90612-0800

RG_GLMS_WS_20
190612-1015

L2291083-6 L2291083-7

08:00 12:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

315 428

160 241

8.38 8.66

477 380

11.3 <1.0

175 285

1.44 1.59

<1.0 <1.0

143 214

4.2 22.2

<1.0 <1.0

148 236

0.0053 <0.0050

<0.050 <0.050

0.54 <0.50

0.602 0.530

95.7 108

0.0088 0.0063

<0.0010 <0.0010

0.150 1.36

<0.0010 <0.0010

0.0061 0.0234

21.7 0.39

3.45 4.76

3.30 5.14

-2.2 3.8

5.78 6.33

5.95 6.34

0.0051 0.0378

<0.00010 0.00016

0.00039 0.00125

0.0560 0.0482

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.014

<0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



21-JUN-19 17:22 (MT)

Sample ID 
Description

Client ID

Sampled Date
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Sampled Time
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WATER

WS WS WS WS WS
11-JUN-19 11-JUN-19 11-JUN-19 11-JUN-19 12-JUN-19

RG_ERIMNF_WS_
20190611-1240

RG_TRIP_WS_201
90611-1240

RG_ERIMF_WS_2
0190611-1530

RG_FBLANK_WS_
20190611-1240

RG_GRLK_WS_20
190612-0800

L2291083-1 L2291083-2 L2291083-3 L2291083-4 L2291083-5

12:40 12:40 15:30 12:40 08:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

96.1 <0.050 60.0 <0.050 35.9

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.068 <0.010 0.427 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0243 <0.0010 0.0067 <0.0010 0.0031

27.9 <0.10 12.8 <0.10 16.7

0.0840 <0.00010 0.0333 <0.00010 0.00160

0.00104 <0.00050 <0.00050 <0.00050 <0.00050

0.000194 <0.000050 0.000784 <0.000050 0.00129

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

1.46 <0.050 0.643 <0.050 1.03

0.443 <0.050 0.140 <0.050 0.311

5.59 <0.10 1.96 <0.10 2.47

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

11.2 <0.050 2.76 <0.050 1.81

1.83 <0.00020 0.194 <0.00020 0.130

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000062 <0.000010 0.000382 <0.000010 0.000765

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 0.0037

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00050 0.00027 <0.00010 0.00035

0.0712 0.173 <0.00010 0.0591

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.027 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050

93.1 <0.050 57.6 <0.050 35.9

<0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS
12-JUN-19 12-JUN-19

RG_DUP_WS_201
90612-0800

RG_GLMS_WS_20
190612-1015

L2291083-6 L2291083-7

08:00 12:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

37.1 48.0

<0.00010 <0.00010

<0.10 0.11

<0.00050 <0.00050

<0.010 0.147

<0.000050 <0.000050

0.0031 0.0052

17.5 26.3

0.00207 0.00652

<0.00050 <0.00050

0.00133 0.00135

<0.00050 0.00070

1.01 4.32

0.233 0.197

2.39 1.16

<0.000010 <0.000010

1.84 4.93

0.136 0.219

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000793 0.00145

<0.00050 0.00079

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 0.0303

<0.00010 0.00017

0.00035 0.00114

0.0598 0.0528

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.014

<0.0050 <0.0050

35.3 49.4

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
11-JUN-19 11-JUN-19 11-JUN-19 11-JUN-19 12-JUN-19

RG_ERIMNF_WS_
20190611-1240

RG_TRIP_WS_201
90611-1240

RG_ERIMF_WS_2
0190611-1530

RG_FBLANK_WS_
20190611-1240

RG_GRLK_WS_20
190612-0800

L2291083-1 L2291083-2 L2291083-3 L2291083-4 L2291083-5

12:40 12:40 15:30 12:40 08:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

0.040 0.052 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0238 0.0066 <0.0010 0.0030

27.1 <0.0050 13.9 <0.10 17.5

0.0249 0.00020 <0.00010 0.00013

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000176 0.000815 <0.000050 0.00129

<0.00050 <0.00050 <0.00050 <0.00050

1.37 <0.050 0.650 <0.050 1.07

0.462 0.136 <0.050 0.210

5.49 2.00 <0.050 2.40

<0.000010 <0.000010 <0.000010 <0.000010

9.99 <0.050 2.67 <0.050 1.85

1.74 0.203 <0.00020 0.130

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000067 0.000370 <0.000010 0.000781

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 0.0144

Dissolved Metals

DTC
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Sample ID 
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Grouping Analyte
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WATER

WS WS
12-JUN-19 12-JUN-19

RG_DUP_WS_201
90612-0800

RG_GLMS_WS_20
190612-1015

L2291083-6 L2291083-7

08:00 12:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 0.062

<0.000050 <0.000050

0.0029 0.0051

17.5 28.5

<0.00010 0.00041

<0.0000050 <0.0000050

0.00129 0.00133

<0.00050 0.00062

0.976 4.28

0.286 0.129

2.33 1.12

<0.000010 <0.000010

1.70 4.93

0.130 0.219

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000763 0.00137

<0.00050 0.00061

<0.0010 <0.0010

Dissolved Metals



Reference Information

B

DLHC

DTC

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

21-JUN-19 17:22 (MT)

L2291083 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2291083-1, -3, -4, -5, -6, -7
L2291083-5
L2291083-5
L2291083-5
L2291083-5
L2291083-5
L2291083-2, -4
L2291083-2, -4
L2291083-2, -4
L2291083-1, -2, -3, -4, -5, -6, -7
L2291083-1, -2, -3, -4, -5, -6, -7

Copper (Cu)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total
Ammonia as N
Phosphorus (P)-Total

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)
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ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP-Lentic 19-10 - 4
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4677928

R4677888

R4671854

R4671447

R4670830

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

LCS

MB

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

WG3082902-12

WG3082902-11

WG3082902-10

WG3082781-11

WG3082781-5

WG3082781-10

WG3082781-4

WG3078791-2

WG3078791-1

WG3078364-3

WG3078364-2

WG3078364-1

WG3078364-4

WG3078400-3

WG3078400-2

L2291083-7

LF

L2291083-1

L2291083-2

L2291083-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

<1.0

103.3

<1.0

96.0

97.9

<1.0

<1.0

92.7

<0.000020

<0.000020

98.5

<0.000020

96.4

<0.050

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

17-JUN-19

17-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

14-JUN-19

N/A

N/A

N/A

20

20

20

85-115

85-115

85-115

80-120

80-120

70-130

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

2

1

1

0.00002

0.00002

RPD-NA

RPD-NA

RPD-NA

<1.0

<0.000020

<0.050
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Quality Control Report
Page 2 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

R4670830

R4673948

R4673948

R4670830

Batch

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3078400-2

WG3078400-1

WG3078400-4

WG3081682-3

WG3081682-2

WG3081682-1

WG3081682-4

WG3081682-3

WG3081682-2

WG3081682-1

WG3081682-4

WG3078400-3

WG3078400-2

WG3078400-1

WG3078400-4

L2291083-2

L2291083-6

L2291083-7

L2291083-6

L2291083-7

L2291083-2

L2291083-2

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

102.5

<0.050

110.9

5.95

92.6

<0.50

77.4

5.97

102.2

<0.50

83.1

<0.50

100.8

<0.50

109.2

14-JUN-19

14-JUN-19

14-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

3.0

0.3

N/A

20

20

20

85-115

75-125

80-120

70-130

80-120

70-130

90-110

75-125

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.05

0.5

0.5

0.5

RPD-NA

5.78

5.95

<0.50
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Quality Control Report
Page 3 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

Water

R4677888

R4670830

R4672977

R4676386

R4678048

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

WG3082781-11

WG3082781-5

WG3082781-10

WG3082781-4

WG3078400-3

WG3078400-2

WG3078400-1

WG3078400-4

WG3080717-2

WG3080717-1

WG3082045-2

WG3082045-1

WG3082731-2

L2291083-2

L2291083-2

LF

TMRM

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

103.6

102.2

<2.0

<2.0

<0.020

105.5

<0.020

113.6

96.7

<0.0000050

99.6

<0.00050

99.6

102.5

98.5

106.8

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

18-JUN-19

18-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

N/A 20

90-110

90-110

90-110

75-125

80-120

80-120

80-120

80-120

80-120

80-120

%

%

uS/cm

uS/cm

mg/L

%

mg/L

%

%

mg/L

%

ug/L

%

%

%

%

2

2

0.02

0.000005

0.0005

RPD-NA<0.020
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Quality Control Report
Page 4 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4678048

R4671854

Batch

Batch

MB

MS

LCS

WG3082731-1

WG3082731-4

WG3078791-2

L2291083-2

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

<0.050

<0.0050

<0.050

<0.050

106.0

103.7

101.6

114.2

100.8

96.4

90.7

103.4

87.9

92.9

95.5

97.0

97.4

96.5

90.5

95.3

92.5

94.1

95.5

92.8

100.3

91.7

92.8

96.2

98.9

97.8

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.005

0.05

0.05
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Quality Control Report
Page 5 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4671854Batch
LCS

MB

WG3078791-2

WG3078791-1 LF

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

95.0

98.2

96.0

95.4

85.4

85.9

94.7

93.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

0.00149

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

B

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001
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Quality Control Report
Page 6 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4671854

R4672960

Batch

Batch

MB

LCS

WG3078791-1

WG3079762-2

LF
Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.3

100.0

100.0

102.0

99.7

105.1

102.5

104.9

101.6

100.3

101.5

97.4

99.4

104.1

103.4

99.8

105.2

99.3

99.5

99.5

106.8

100.2

105.7

103.1

101.5

102.1

93.9

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4672960Batch
LCS

MB

WG3079762-2

WG3079762-1 LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

102.0

101.0

100.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 8 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4671447Batch
DUP

LCS

WG3078364-3

WG3078364-2

L2291083-1
Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

<0.0030

<0.00010

0.00062

0.0675

<0.000050

0.028

<0.0000050

96.4

<0.00010

<0.00010

<0.00050

0.066

<0.000050

0.0235

27.6

0.0823

0.000184

<0.00050

1.43

0.000489

5.58

<0.000010

10.9

1.75

<0.000010

<0.00010

<0.010

0.000069

<0.00050

<0.0030

98.1

108.2

95.9

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

N/A

N/A

7.7

3.9

N/A

1.0

N/A

0.3

N/A

N/A

N/A

2.3

N/A

3.5

1.1

2.0

4.9

N/A

2.3

9.8

0.2

N/A

2.5

4.5

N/A

N/A

N/A

9.8

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00057

0.0702

<0.000050

0.028

<0.0000050

96.1

<0.00010

<0.00010

<0.00050

0.068

<0.000050

0.0243

27.9

0.0840

0.000194

<0.00050

1.46

0.000443

5.59

<0.000010

11.2

1.83

<0.000010

<0.00010

<0.010

0.000062

<0.00050

<0.0030
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Quality Control Report
Page 9 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4671447Batch
LCS

MB

WG3078364-2

WG3078364-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

99.2

98.6

98.3

101.0

102.7

96.0

97.7

97.0

97.7

105.2

100.7

95.8

97.1

107.4

97.7

97.9

98.1

108.4

105.1

103.6

107.6

97.0

98.7

98.2

98.0

98.7

99.97

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

18



Quality Control Report
Page 10 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4671447Batch
MB

MS

WG3078364-1

WG3078364-4 L2291083-2

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

97.1

99.1

97.0

97.4

100.3

94.7

101.4

97.8

100.5

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 11 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4671447

R4672767

Batch

Batch

MS

LCS

WG3078364-4

WG3079513-2

L2291083-2
Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

102.4

99.3

101.4

95.7

95.2

96.4

101.1

100.3

98.1

96.9

95.8

101.9

102.1

95.8

98.6

101.6

97.6

99.0

103.1

107.1

99.8

102.5

100.7

95.5

102.7

96.5

99.1

99.1

101.7

100.1

96.0

95.9

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

16-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 12 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4672767Batch
LCS

MB

WG3079513-2

WG3079513-1

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

99.8

103.3

100.7

103.1

101.5

99.8

105.7

106.5

96.0

102.9

100.3

95.1

96.4

97.3

95.3

100.7

98.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001
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Quality Control Report
Page 13 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4672767

R4678290

R4670830

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

DUP

LCS

MB

MS

WG3079513-1

WG3082919-2

WG3082919-6

WG3082919-1

WG3082919-5

WG3078400-3

WG3078400-2

WG3078400-1

WG3078400-4

L2291083-2

L2291083-2

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

113.8

108.9

<0.0050

<0.0050

<0.0010

102.8

<0.0010

111.7

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

N/A 20

85-115

85-115

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001

RPD-NA<0.0010
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Quality Control Report
Page 14 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

R4670830

R4673389

R4671930

R4677888

R4669863

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

CRM

DUP

LCS

MB

LCS

LCS

LCS

MB

WG3078400-3

WG3078400-2

WG3078400-1

WG3078400-4

WG3081363-1

WG3081363-3

WG3081363-2

WG3079667-16

WG3079667-15

WG3082781-11

WG3082781-5

WG3076831-14

WG3076831-4

L2291083-2

L2291083-2

CL-ORP

CL-ORP

L2291083-5

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

<0.0050

101.0

<0.0050

109.0

222

224

441

104.6

<0.0020

7.00

6.99

94.2

<0.0010

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

17-JUN-19

17-JUN-19

19-JUN-19

19-JUN-19

13-JUN-19

13-JUN-19

N/A

1.0

20

15

90-110

75-125

210-230

210-230

80-120

6.9-7.1

6.9-7.1

80-120

mg/L

%

mg/L

%

mV

mV

mV

%

mg/L

pH

pH

%

mg/L

0.005

0.002

0.001

RPD-NA

J

<0.0050

442

18



Quality Control Report
Page 15 ofReport Date: 21-JUN-19Workorder: L2291083

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

R4670830

R4674626

R4678328

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

WG3078400-3

WG3078400-2

WG3078400-1

WG3078400-4

WG3080238-12

WG3080238-11

WG3080238-10

WG3083285-22

WG3083285-13

WG3083285-17

WG3083285-2

WG3083285-21

WG3083285-25

WG3083285-6

WG3083285-9

WG3083285-1

WG3083285-12

L2291083-2

L2291083-2

L2291083-3

L2291083-2

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.30

101.4

<0.30

109.6

226

87.6

<10

<0.050

100.2

100.2

104.4

101.6

97.4

104.6

103.6

<0.050

<0.050

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

N/A

3.6

N/A

20

20

20

90-110

75-125

85-115

75-125

75-125

75-125

75-125

75-125

75-125

75-125

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

%

%

%

%

%

%

mg/L

mg/L

0.3

10

0.05

0.05

RPD-NA

RPD-NA

<0.30

218

<0.050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4678328

R4674170

R4669835

Batch

Batch

Batch

MB

MB

MB

MB

MB

MS

LCS

MB

LCS

MB

WG3083285-16

WG3083285-20

WG3083285-24

WG3083285-5

WG3083285-8

WG3083285-23

WG3081379-6

WG3081379-5

WG3076678-20

WG3076678-19

L2291083-2

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

<0.050

<0.050

<0.050

<0.050

92.0

97.2

<1.0

95.5

<0.10

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

18-JUN-19

18-JUN-19

13-JUN-19

13-JUN-19

70-130

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

NTU

0.05

0.05

0.05

0.05

0.05

1

0.1
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Quality Control Report
Page 17 ofReport Date: 21-JUN-19Workorder: L2291083

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7

1
2
3
4
5
6
7

11-JUN-19 12:40
11-JUN-19 12:40
11-JUN-19 15:30
11-JUN-19 12:40
12-JUN-19 08:00
12-JUN-19 08:00
12-JUN-19 12:00

11-JUN-19 12:40
11-JUN-19 12:40
11-JUN-19 15:30
11-JUN-19 12:40
12-JUN-19 08:00
12-JUN-19 08:00
12-JUN-19 12:00

18-JUN-19 09:00
18-JUN-19 09:00
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55

19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25

164
164
162
165
146
146
142

191
191
188
191
172
172
168

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2291083 were received on 13-JUN-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2292119 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS
13-JUN-19 13-JUN-19

RG_FRSCW_WS_
20190613-1430

RG_FO15_WS_20
190613-1330

L2292119-1 L2292119-2

14:30 15:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

654 308

391 178

8.32 8.35

305 454

3.0 1.6

465 181

1.44 1.55

<1.0 <1.0

169 158

3.0 4.4

<1.0 <1.0

172 163

0.0543 0.0179

<0.050 <0.050

0.84 <0.50

0.198 0.203

105 103

10.6 0.0320

0.0127 <0.0010

<0.050 0.730

<0.0010 <0.0010

0.0045 0.0120

158 14.2

7.53 3.56

7.92 3.67

2.5 1.5

0.99 9.49

0.85 10.1

0.0280 0.0204

0.00017 0.00012

0.00014 0.00063

0.0704 0.0503

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.013

0.0272 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

TKNI



22-JUN-19 15:43 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2292119 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS
13-JUN-19 13-JUN-19

RG_FRSCW_WS_
20190613-1430

RG_FO15_WS_20
190613-1330

L2292119-1 L2292119-2

14:30 15:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

87.7 27.2

0.00012 <0.00010

0.10 <0.10

<0.00050 <0.00050

0.046 0.139

0.000059 <0.000050

0.0208 0.0059

34.6 23.6

0.00397 0.0177

0.00079 <0.00050

0.00107 0.000632

0.00128 <0.00050

1.24 0.202

41.4 0.161

1.68 2.05

<0.000010 <0.000010

1.40 2.45

0.116 0.0779

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00200 0.000302

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00015 <0.00010

<0.00010 0.00054

0.0716 0.0482

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.013

0.0220 <0.0050

91.5 28.6

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals



22-JUN-19 15:43 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2292119 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS
13-JUN-19 13-JUN-19

RG_FRSCW_WS_
20190613-1430

RG_FO15_WS_20
190613-1330

L2292119-1 L2292119-2

14:30 15:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 0.036

<0.000050 <0.000050

0.0191 0.0053

39.4 25.8

0.00091 0.00133

<0.0000050 <0.0000050

0.00113 0.000566

0.00118 <0.00050

1.28 0.186

45.1 0.151

1.65 2.00

<0.000010 <0.000010

1.57 2.55

0.119 0.0777

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00213 0.000312

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

B

MS-B

TKNI

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

22-JUN-19 15:43 (MT)

L2292119 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2
L2292119-1, -2

Mercury (Hg)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Calcium (Ca)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Uranium (U)-Total

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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L2292119 CONTD....
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498
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P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

LENTIC AREA
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 22-JUN-19Workorder: L2292119

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4681192

R4681400

R4672719

R4672992

R4673849

R4677265

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3084090-5

WG3084090-8

WG3084090-4

WG3084090-7

WG3084717-2

WG3084717-1

WG3079798-2

WG3079798-1

WG3079602-2

WG3079602-1

WG3081632-2

WG3081632-1

WG3082962-6

WG3082962-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

97.6

99.4

<1.0

<1.0

97.9

<1.0

94.2

<0.000020

94.2

<0.000020

101.9

<0.050

112.8

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

21-JUN-19

21-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

15-JUN-19

15-JUN-19

19-JUN-19

85-115

85-115

85-115

80-120

80-120

85-115

80-120

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 22-JUN-19Workorder: L2292119

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

Water

R4677265

R4677265

R4673849

R4681400

R4673849

R4677175

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG3082962-5

WG3082962-6

WG3082962-5

WG3081632-2

WG3081632-1

WG3084717-2

WG3084717-1

WG3081632-2

WG3081632-1

WG3082073-3

WG3082073-2

WG3082073-1

L2292119-1

LF

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

107.8

<0.50

100.5

<0.50

101.7

<2.0

104.5

<0.020

<0.0000050

94.8

0.0000067

19-JUN-19

19-JUN-19

19-JUN-19

15-JUN-19

15-JUN-19

21-JUN-19

21-JUN-19

15-JUN-19

15-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

N/A 20

80-120

90-110

90-110

90-110

80-120

mg/L

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

mg/L

%

mg/LB

0.5

0.5

0.5

2

0.02

0.000005

RPD-NA<0.0000050
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Quality Control Report
Page 3 ofReport Date: 22-JUN-19Workorder: L2292119

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4676386

R4672719

Batch

Batch

LCS

MB

LCS

WG3082045-2

WG3082045-1

WG3079798-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

99.6

<0.00050

97.8

96.5

100.4

102.1

92.0

99.2

99.7

103.6

100.2

99.1

98.3

88.1

99.5

92.6

101.2

102.1

104.0

100.3

100.8

98.2

107.6

102.9

101.1

100.5

97.6

96.0

94.8

101.5

19-JUN-19

19-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005
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Quality Control Report
Page 4 ofReport Date: 22-JUN-19Workorder: L2292119

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4672719Batch
LCS

MB

WG3079798-2

WG3079798-1 LF

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

100.7

98.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 22-JUN-19Workorder: L2292119

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4672992Batch
LCS

MB

WG3079602-2

WG3079602-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

97.6

106.3

96.1

97.4

96.7

92.1

94.8

99.7

96.8

95.0

95.6

97.8

100.4

100.4

94.2

100.0

105.0

95.4

98.9

98.1

103.6

102.9

97.2

99.2

96.9

97.8

97.3

99.6

96.6

98.4

<0.0030

<0.00010

<0.00010

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 22-JUN-19Workorder: L2292119

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4672992

R4678290

Batch

Batch

MB

LCS

MB

WG3079602-1

WG3082919-10

WG3082919-9

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

110.0

<0.0050

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

19-JUN-19

19-JUN-19

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

11



Quality Control Report
Page 7 ofReport Date: 22-JUN-19Workorder: L2292119

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4673849

R4673849

R4673389

R4672817

R4681400

R4671746

R4673849

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

WG3081632-2

WG3081632-1

WG3081632-2

WG3081632-1

WG3081363-9

WG3080724-14

WG3080724-13

WG3084717-2

WG3078502-14

WG3078502-13

WG3081632-2

WG3081632-1

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

104.8

<0.0010

101.0

<0.0050

225

97.6

<0.0020

7.00

97.0

<0.0010

101.1

15-JUN-19

15-JUN-19

15-JUN-19

15-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

21-JUN-19

15-JUN-19

15-JUN-19

15-JUN-19

90-110

90-110

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

0.001

0.005

0.002

0.001

11



Quality Control Report
Page 8 ofReport Date: 22-JUN-19Workorder: L2292119

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

R4673849

R4681281

R4681189

Batch

Batch

Batch

MB

LCS

MB

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

WG3081632-1

WG3082773-5

WG3082773-4

WG3084469-12

WG3084469-16

WG3084469-2

WG3084469-20

WG3084469-22

WG3084469-25

WG3084469-5

WG3084469-8

WG3084469-1

WG3084469-11

WG3084469-15

WG3084469-19

WG3084469-21

WG3084469-24

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.30

100.1

<10

99.6

100.0

101.8

100.2

101.3

102.5

101.1

101.9

<0.050

<0.050

<0.050

<0.050

<0.050

15-JUN-19

20-JUN-19

20-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

85-115

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

mg/L

%

mg/L

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.3

10

0.05

0.05

0.05

0.05

0.05

11



Quality Control Report
Page 9 ofReport Date: 22-JUN-19Workorder: L2292119

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4681189

R4681213

R4671379

Batch

Batch

Batch

MB

MB

MB

LCS

MB

LCS

MB

WG3084469-24

WG3084469-4

WG3084469-7

WG3082774-6

WG3082774-5

WG3078615-8

WG3078615-7

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

<0.050

<0.050

91.2

<1.0

95.5

<0.10

21-JUN-19

21-JUN-19

21-JUN-19

20-JUN-19

20-JUN-19

15-JUN-19

15-JUN-19

85-115

85-115

mg/L

mg/L

mg/L

%

mg/L

%

NTU

0.05

0.05

0.05

1

0.1

11



Quality Control Report
Page 10 ofReport Date: 22-JUN-19Workorder: L2292119

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 22-JUN-19Workorder: L2292119

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

1
2

13-JUN-19 14:30
13-JUN-19 15:30

13-JUN-19 14:30
13-JUN-19 15:30

18-JUN-19 13:15
18-JUN-19 13:15

21-JUN-19 09:00
21-JUN-19 09:00

0.25
0.25

0.25
0.25

119
118

186
186

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2292119 were received on 14-JUN-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

11





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

18-JUN-19

Lab Work Order #: L2293905

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL REV. 2
18-SEP-19 17:20 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

REP-Lentic 19-10 - 4C of C Numbers:
Legal Site Desc: 



18-SEP-19 17:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2293905 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

17

WATER

WS WS WS WS WS
15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19

RG_ERUP_WS_20
190615-1230

RG_WWER_WS_2
0190615-1350

RG_ERWSF_WS_
20190615-1725

RG_ERW_WS_201
90615-1545

RG_EROL_WS_20
190615-1700

L2293905-1 L2293905-2 L2293905-3 L2293905-4 L2293905-5

12:30 13:50 17:25 15:45 17:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

525 408 446 574 403

284 223 176 282 205

8.34 8.35 8.36 8.32 8.35

414 402 394 344 427

1.2 8.7 4.2 <1.0 6.5

284 224 229 328 214

0.94 0.79 4.90 1.08 1.22

6.7 2.7 1.1 5.9 2.9

261 190 164 199 176

7.0 8.8 7.2 6.0 5.6

<1.0 <1.0 <1.0 <1.0 <1.0

268 199 172 205 182

0.0112 0.0140 0.0077 0.0487 0.0092

<0.050 <0.050 <0.050 <0.050 <0.050

2.21 <0.50 31.8 2.48 3.15

0.241 0.142 0.100 0.206 0.136

99.5 102 95.3 94.3 97.8

0.0086 0.148 0.0140 0.922 0.297

<0.0010 <0.0010 <0.0010 0.0200 0.0018

0.149 0.472 0.376 0.329 0.125

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.0037 0.0102 0.0100 0.0042 0.0026

22.4 21.9 9.21 90.5 28.4

5.89 4.44 4.52 6.13 4.34

5.86 4.52 4.31 5.78 4.24

-0.3 0.8 -2.4 -3.0 -1.1

2.08 2.30 5.38 3.27 1.58

2.21 2.29 5.97 3.39 1.54

0.0042 0.0052 0.0347 0.0035 0.0061

<0.00010 <0.00010 0.00018 <0.00010 <0.00010

0.00023 <0.00010 0.00063 0.00028 0.00016

0.142 0.145 0.0455 0.0972 0.0988

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.011 <0.010 0.016 <0.010 <0.010

<0.0050 0.0080 0.0055 0.0080 0.0085

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC



18-SEP-19 17:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2293905 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

17

WATER

WS WS WS WS WS
15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19

RG_TRIP_WS_201
90615-1130

RG_FBLANK_WS_
20190615-1130

RG_DUP_WS_201
90615-1350

RG_WPEF_WS_20
190615-1500

RG_EROU_WS_20
190615-1130

L2293905-6 L2293905-7 L2293905-8 L2293905-9 L2293905-10

11:30 11:30 13:50 15:00 11:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 <2.0 408 568 393

<0.50 <0.50 223 304 203

5.23 5.17 8.33 8.40 8.33

478 444 426 403 335

<1.0 <1.0 28.6 13.6 2.2

<10 <10 222 337 209

<0.10 <0.10 7.71 4.80 3.11

1.8 1.8 2.8 4.4 2.7

<1.0 <1.0 193 274 185

<1.0 <1.0 4.6 15.4 4.8

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 198 289 189

0.0067 <0.0050 0.0170 0.0218 0.0576

<0.050 <0.050 <0.050 <0.050 <0.050

<0.50 <0.50 <0.50 3.97 3.60

<0.020 <0.020 0.162 0.191 0.200

0.0 0.0 102 100 99.5

<0.0050 <0.0050 0.157 <0.0050 0.0129

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.050 <0.050 0.248 1.07 0.620

<0.0010 <0.0010 <0.0010 0.0036 0.0016

<0.0020 <0.0020 0.0172 0.0323 0.0145

<0.30 <0.30 22.4 16.9 18.0

<0.10 <0.10 4.43 6.25 4.27

<0.10 <0.10 4.51 6.26 4.25

0.0 0.0 0.9 0.0 -0.3

<0.50 1.90 11.7 6.84

<0.50 <0.50 2.40 12.5 7.13

<0.0030 <0.0030 0.0059 0.0166 0.0056

<0.00010 <0.00010 <0.00010 0.00029 0.00010

<0.00010 <0.00010 0.00013 0.00185 0.00120

<0.00010 <0.00010 0.142 0.0971 0.0851

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 0.014 0.016

<0.0050 <0.0050 0.0088 0.0461 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV



18-SEP-19 17:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2293905 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

17

WATER

WS WS WS WS WS
16-JUN-19 16-JUN-19 17-JUN-19 17-JUN-19 17-JUN-19

RG_ERSCIM_WS_
20190616-0945

RG_HART_WS_20
190616-1220

RG_EREV_WS_20
190617-1517

RG_FOFR2W_WS
_20190617-1315

RG_HE27_WS_20
190617-1015

L2293905-11 L2293905-12 L2293905-13 L2293905-14 L2293905-15

09:45 12:20 15:17 13:15 10:15

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

758 362 472 1230 276

386 179 243 696 129

8.35 8.33 8.34 8.38 8.24

364 305 318 288 325

<1.0 8.5 3.0 <1.0 1.3

474 199 264 851 148

0.23 4.22 0.75 0.95 0.61

2.4 1.3 2.4 4.9 1.6

190 144 174 311 99.9

5.6 4.4 5.4 14.4 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

196 149 179 325 99.9

0.0061 <0.0050 0.0056 0.0103 0.0117

0.142 <0.050 <0.050 <0.25 <0.050

18.8 <0.50 1.74 6.5 <0.50

0.207 0.100 0.194 0.33 0.233

100 94.6 97.5 97.7 92.6

5.58 0.0060 1.44 0.704 0.891

<0.0010 <0.0010 0.0027 <0.0050 <0.0010

0.325 0.223 0.257 0.315 0.346

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 0.0056 <0.0020 <0.0020 <0.0020

149 44.1 64.9 380 35.6

7.96 3.89 5.09 14.7 2.81

7.96 3.68 4.96 14.3 2.61

0.0 -2.8 -1.3 -1.1 -3.8

1.01 2.48 1.20 1.87 1.06

0.85 2.50 1.40 1.88 1.10

0.0056 0.0117 0.0042 <0.0030 0.0144

<0.00010 <0.00010 <0.00010 0.00011 <0.00010

0.00011 0.00024 <0.00010 0.00011 <0.00010

0.107 0.0915 0.0718 0.0677 0.0158

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.013 0.020 <0.010 0.034 <0.010

0.0178 <0.0050 0.0148 0.600 0.0113

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC



18-SEP-19 17:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

17

WATER

WS WS
17-JUN-19 17-JUN-19

RG_DUP_WS_201
90617-1015

RG_LPLML_WS_2
0190617-1230

L2293905-16 L2293905-17

10:15 12:15

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

278 801

131 451

8.21 8.69

248 265

2.2 2.1

151 450

0.71 1.30

1.6 <1.0

104 264

<1.0 31.4

<1.0 <1.0

104 295

<0.0050 0.0059

<0.050 <0.050

<0.50 0.50

0.232 0.174

91.2 99.5

0.893 0.0245

<0.0010 <0.0010

0.342 0.334

0.0010 <0.0010

<0.0020 0.0098

35.8 164

2.90 9.33

2.64 9.29

-4.6 -0.3

0.63 6.81

0.68 7.12

0.0137 0.0186

<0.00010 0.00044

0.00011 0.00071

0.0164 0.0217

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.122

0.0117 0.0099

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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WATER

WS WS WS WS WS
15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19

RG_ERUP_WS_20
190615-1230

RG_WWER_WS_2
0190615-1350

RG_ERWSF_WS_
20190615-1725

RG_ERW_WS_201
90615-1545

RG_EROL_WS_20
190615-1700

L2293905-1 L2293905-2 L2293905-3 L2293905-4 L2293905-5

12:30 13:50 17:25 15:45 17:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

75.1 58.0 53.6 81.5 59.1

0.00016 0.00041 0.00024 0.00060 0.00021

<0.10 <0.10 <0.10 0.12 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.156 <0.010 0.670 0.177 0.033

<0.000050 <0.000050 0.000161 <0.000050 <0.000050

0.0077 0.0011 0.0025 0.0069 0.0047

24.3 16.6 14.6 24.5 14.2

0.0395 0.00068 0.00402 0.0911 0.00569

0.00089 0.00103 <0.00050 0.00071 <0.00050

0.000878 0.00176 0.000512 0.000866 0.000831

<0.00050 <0.00050 0.00075 0.00066 <0.00050

0.937 0.417 1.10 0.887 0.497

0.317 1.18 0.514 9.00 2.65

3.41 3.16 2.81 1.28 2.01

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

3.55 1.19 18.3 3.01 3.08

0.239 0.118 0.138 0.272 0.165

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000891 0.000689 0.000471 0.000910 0.000578

<0.00050 <0.00050 0.00067 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 0.0082 <0.0030 <0.0030

<0.00010 <0.00010 0.00019 <0.00010 <0.00010

0.00024 <0.00010 0.00055 0.00031 0.00015

0.140 0.138 0.0470 0.108 0.111

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.011 <0.010 0.015 <0.010 <0.010

<0.0050 <0.0050 0.0083 0.0055 0.0059

72.6 60.2 47.6 75.3 57.9

<0.00010 0.00033 0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19

RG_TRIP_WS_201
90615-1130

RG_FBLANK_WS_
20190615-1130

RG_DUP_WS_201
90615-1350

RG_WPEF_WS_20
190615-1500

RG_EROU_WS_20
190615-1130

L2293905-6 L2293905-7 L2293905-8 L2293905-9 L2293905-10

11:30 11:30 13:50 15:00 11:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 <0.050 60.7 92.5 48.5

<0.00010 <0.00010 0.00039 0.00046 <0.00010

<0.10 <0.10 <0.10 0.22 0.17

<0.00050 <0.00050 0.00062 0.00354 <0.00050

<0.010 <0.010 0.015 0.187 0.675

<0.000050 <0.000050 <0.000050 0.000117 <0.000050

<0.0010 <0.0010 0.0011 0.0026 0.0057

<0.10 <0.10 16.7 19.3 21.4

<0.00010 <0.00010 0.00078 0.0415 0.128

<0.00050 <0.00050 0.00065 0.00162 0.00098

<0.000050 <0.000050 0.00183 0.00863 0.00219

<0.00050 <0.00050 <0.00050 0.00273 0.00116

<0.050 <0.050 0.410 1.06 1.88

<0.050 <0.050 1.22 0.800 0.220

<0.10 <0.10 3.12 6.91 1.22

<0.000010 <0.000010 <0.000010 0.000016 <0.000010

<0.050 <0.050 1.18 3.59 3.23

<0.00020 <0.00020 0.118 0.405 0.201

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000010 <0.000010 0.000745 0.00455 0.000851

<0.00050 <0.00050 <0.00050 0.00063 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00030 <0.00010

<0.00010 <0.00010 0.00197 0.00113

<0.00010 0.131 0.104 0.0970

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.014 0.015

<0.0050 <0.0050 0.0267 <0.0050

<0.050 <0.050 61.2 90.5 47.4

<0.00010 0.00034 <0.00010 <0.00010

<0.10 <0.10 0.16 0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
16-JUN-19 16-JUN-19 17-JUN-19 17-JUN-19 17-JUN-19

RG_ERSCIM_WS_
20190616-0945

RG_HART_WS_20
190616-1220

RG_EREV_WS_20
190617-1517

RG_FOFR2W_WS
_20190617-1315

RG_HE27_WS_20
190617-1015

L2293905-11 L2293905-12 L2293905-13 L2293905-14 L2293905-15

09:45 12:20 15:17 13:15 10:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

95.9 41.2 65.0 136 37.6

0.00022 <0.00010 0.00017 <0.00010 0.00010

<0.10 <0.10 <0.10 1.01 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 0.110 <0.010 0.020 0.015

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0168 0.0081 0.0076 0.0956 0.0027

34.8 20.5 20.6 90.5 10.8

0.00148 0.0102 0.00543 0.229 0.00302

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000665 0.00205 0.00103 0.00203 0.000579

<0.00050 <0.00050 <0.00050 0.00529 <0.00050

1.04 0.477 0.526 5.49 0.348

26.5 0.571 9.47 1.97 4.77

2.64 1.93 2.09 2.10 1.09

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

4.94 2.33 2.28 7.01 0.336

0.273 0.387 0.240 0.256 0.0794

<0.000010 <0.000010 <0.000010 0.000047 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00144 0.000479 0.00113 0.00893 0.000624

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 0.00026 0.00010 0.00011 <0.00010

0.119 0.0993 0.0798 0.0806 0.0177

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.013 0.019 <0.010 0.033 <0.010

0.0155 <0.0050 0.0066 0.518 0.0110

95.5 39.4 62.4 133 35.2

<0.00010 <0.00010 0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 1.00 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS
17-JUN-19 17-JUN-19

RG_DUP_WS_201
90617-1015

RG_LPLML_WS_2
0190617-1230

L2293905-16 L2293905-17

10:15 12:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

38.2 25.6

0.00013 0.00030

<0.10 0.19

<0.00050 <0.00050

0.014 0.060

<0.000050 <0.000050

0.0027 0.0345

10.8 97.7

0.00294 0.0325

<0.00050 0.00070

0.000581 0.00265

<0.00050 0.00178

0.347 2.38

4.85 1.77

1.12 0.50

<0.000010 <0.000010

0.333 4.96

0.0779 0.0437

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000619 0.00157

<0.00050 0.00066

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 0.0065

<0.00010 0.00045

<0.00010 0.00071

0.0180 0.0244

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.116

0.0072 0.0066

35.6 25.8

<0.00010 <0.00010

<0.10 0.18

Total Metals

Dissolved Metals
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17

WATER

WS WS WS WS WS
15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19

RG_ERUP_WS_20
190615-1230

RG_WWER_WS_2
0190615-1350

RG_ERWSF_WS_
20190615-1725

RG_ERW_WS_201
90615-1545

RG_EROL_WS_20
190615-1700

L2293905-1 L2293905-2 L2293905-3 L2293905-4 L2293905-5

12:30 13:50 17:25 15:45 17:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.023 <0.010 0.339 0.093 <0.010

<0.000050 <0.000050 0.000107 <0.000050 <0.000050

0.0076 0.0011 0.0023 0.0065 0.0045

25.0 17.6 13.9 22.7 14.7

0.00389 0.00047 0.00077 0.0622 0.00054

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000896 0.00203 0.000603 0.000962 0.000763

<0.00050 <0.00050 0.00074 0.00053 <0.00050

1.03 0.419 1.20 0.909 0.519

0.410 1.19 0.572 9.29 2.77

3.29 3.00 2.53 1.19 1.93

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

3.53 1.18 17.1 2.75 2.97

0.237 0.120 0.134 0.266 0.153

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000875 0.000745 0.000494 0.000952 0.000576

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0013 <0.0010 <0.0010

Dissolved Metals
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WATER

WS WS WS WS WS
15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19 15-JUN-19

RG_TRIP_WS_201
90615-1130

RG_FBLANK_WS_
20190615-1130

RG_DUP_WS_201
90615-1350

RG_WPEF_WS_20
190615-1500

RG_EROU_WS_20
190615-1130

L2293905-6 L2293905-7 L2293905-8 L2293905-9 L2293905-10

11:30 11:30 13:50 15:00 11:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 0.00311 <0.00050

<0.010 <0.010 0.050 0.210

<0.000050 <0.000050 <0.000050 <0.000050

<0.0010 0.0010 0.0025 0.0055

<0.0050 <0.10 17.0 19.0 20.6

<0.00010 0.00042 0.00232 0.0142

<0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000050 0.00184 0.00939 0.00224

<0.00050 <0.00050 0.00260 0.00113

<0.050 <0.050 0.405 1.11 1.97

<0.050 1.36 1.07 0.268

<0.050 3.42 6.56 1.11

<0.000010 <0.000010 0.000010 <0.000010

<0.050 <0.050 1.22 3.46 2.94

<0.00020 0.114 0.394 0.192

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

<0.000010 0.000704 0.00441 0.000808

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 0.0012 0.0012 <0.0010

Dissolved Metals
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
16-JUN-19 16-JUN-19 17-JUN-19 17-JUN-19 17-JUN-19

RG_ERSCIM_WS_
20190616-0945

RG_HART_WS_20
190616-1220

RG_EREV_WS_20
190617-1517

RG_FOFR2W_WS
_20190617-1315

RG_HE27_WS_20
190617-1015

L2293905-11 L2293905-12 L2293905-13 L2293905-14 L2293905-15

09:45 12:20 15:17 13:15 10:15

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 0.045 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0164 0.0080 0.0075 0.0941 0.0025

36.0 19.5 21.1 88.1 10.0

0.00077 0.00034 0.00287 0.224 0.00210

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000698 0.00221 0.00112 0.00223 0.000639

<0.00050 <0.00050 <0.00050 0.00527 <0.00050

1.15 0.494 0.554 5.32 0.356

27.7 0.735 10.0 2.59 4.80

2.59 1.78 2.03 1.94 1.04

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

4.83 2.21 2.23 6.51 0.313

0.261 0.357 0.221 0.246 0.0797

<0.000010 <0.000010 <0.000010 0.000042 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00137 0.000457 0.00116 0.00892 0.000630

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0013 <0.0010 <0.0010 0.0026 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte
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WATER

WS WS
17-JUN-19 17-JUN-19

RG_DUP_WS_201
90617-1015

RG_LPLML_WS_2
0190617-1230

L2293905-16 L2293905-17

10:15 12:15

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 0.025

<0.000050 <0.000050

0.0025 0.0313

10.3 93.9

0.00212 0.0171

<0.0000050 <0.0000050

0.000646 0.00285

<0.00050 0.00176

0.362 2.57

5.01 2.09

1.01 0.443

<0.000010 <0.000010

0.318 4.84

0.0786 0.0425

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000634 0.00156

<0.00050 0.00052

<0.0010 <0.0010

Dissolved Metals



Reference Information

B

DLHC

MS-B

RRV

TKNI

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

18-SEP-19 17:20 (MT)

L2293905 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2293905-1, -10, -11, -12, -13, -14, -15, -16, -17, -2, -3, -
4, -5, -7, -8, -9
L2293905-1, -10, -11, -12, -13, -14, -15, -16, -17, -2, -3, -
4, -5, -7, -9
L2293905-1, -10, -11, -12, -13, -14, -15, -16, -17, -2, -3, -
4, -5, -7, -9
L2293905-1, -10, -11, -12, -13, -14, -15, -16, -17, -2, -3, -
4, -5, -7, -9
L2293905-1, -10, -11, -12, -13, -14, -15, -16, -17, -2, -3, -
4, -5, -7, -9
L2293905-1, -10, -11, -12, -13, -14, -15, -16, -17, -2, -3, -
4, -5, -6, -7, -8, -9
L2293905-1, -10, -11, -12, -13, -14, -15, -16, -17, -2, -3, -
4, -5, -6, -7, -8, -9
L2293905-1, -10, -11, -12, -13, -14, -15, -16, -17, -2, -3, -
4, -5, -6, -7, -8, -9
L2293905-1, -10, -11, -12, -13, -14, -15, -16, -17, -2, -3, -
4, -5, -6, -7, -8, -9

Mercury (Hg)-Dissolved

Barium (Ba)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Strontium (Sr)-Dissolved

Barium (Ba)-Total

Calcium (Ca)-Total

Magnesium (Mg)-Total

Strontium (Sr)-Total

B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

QC Samples with Qualifiers & Comments:

Method Blank

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

QC Type Description

17
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL REV. 2
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NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP-Lentic 19-10 - 4

Version: FINAL REV. 2
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4684312

R4688430

R4679848

R4682679

Batch

Batch

Batch

Batch

DUP

LCS

MB

MB

DUP

LCS

LCS

MB

MB

LCS

MB

DUP

LCS

MB

MS

WG3087283-12

WG3087283-8

WG3087283-10

WG3087283-7

WG3088613-12

WG3088613-11

WG3088613-8

WG3088613-10

WG3088613-7

WG3083474-2

WG3083474-1

WG3083289-3

WG3083289-2

WG3083289-1

WG3083289-4

L2293905-17

L2293905-12

LF

L2293905-1

LF

L2293905-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

<1.0

105.5

1.3

1.4

149

99.7

102.4

<1.0

<1.0

98.7

<0.000020

<0.000020

96.3

<0.000020

96.6

24-JUN-19

24-JUN-19

24-JUN-19

24-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

N/A

0.1

N/A

20

20

20

85-115

85-115

85-115

80-120

80-120

70-130

mg/L

%

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

1

1

0.00002

0.00002

RPD-NA

RPD-NA

<1.0

149

<0.000020

21



Quality Control Report
Page 2 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

R4682995

R4674346

R4681777

R4681804

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

LCS

MB

MB

MS

DUP

LCS

MB

MS

LCS

LCS

MB

MB

WG3083407-3

WG3083407-2

WG3083407-1

WG3083407-4

WG3081822-2

WG3081822-6

WG3081822-1

WG3081822-5

WG3081822-8

WG3085260-7

WG3085260-6

WG3085260-5

WG3085260-8

WG3085288-2

WG3085288-6

WG3085288-1

WG3085288-5

L2293905-1

L2293905-2

L2293905-6

L2293905-16

L2293905-17

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

<0.000020

101.5

<0.000020

95.1

104.1

100.1

<0.050

<0.050

102.6

<0.50

90.5

<0.50

79.0

94.4

98.1

<0.50

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

N/A

N/A

20

20

80-120

70-130

85-115

85-115

75-125

80-120

70-130

80-120

80-120

mg/L

%

mg/L

%

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

%

mg/L

0.00002

0.05

0.05

0.5

0.5

RPD-NA

RPD-NA

<0.000020

0.63

21



Quality Control Report
Page 3 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

R4681804

R4681777

R4681804

R4674346

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

LCS

MB

MB

LCS

LCS

MB

MB

MS

WG3085288-5

WG3085260-7

WG3085260-6

WG3085260-5

WG3085260-8

WG3085288-2

WG3085288-6

WG3085288-1

WG3085288-5

WG3081822-2

WG3081822-6

WG3081822-1

WG3081822-5

WG3081822-8

L2293905-16

L2293905-17

L2293905-6

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

<0.50

0.63

96.5

<0.50

82.7

96.3

102.4

<0.50

<0.50

90.2

100.1

<0.50

<0.50

106.8

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

8.5 20

80-120

70-130

80-120

80-120

90-110

90-110

75-125

mg/L

mg/L

%

mg/L

%

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

0.5

0.5

0.5

0.5

0.5

0.5

0.68

21



Quality Control Report
Page 4 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

R4688430

R4674346

R4683539

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

WG3088613-12

WG3088613-11

WG3088613-8

WG3088613-10

WG3088613-7

WG3081822-2

WG3081822-6

WG3081822-1

WG3081822-5

WG3081822-8

WG3086731-3

WG3086731-2

WG3086731-6

WG3086731-1

WG3086731-5

L2293905-12

L2293905-6

L2293905-1

LF

LF

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

359

104.2

103.9

<2.0

<2.0

102.7

104.9

<0.020

<0.020

112.8

<0.0000050

96.9

97.4

0.0000086

<0.0000050

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

0.8

N/A

10

20

90-110

90-110

90-110

90-110

75-125

80-120

80-120

uS/cm

%

%

uS/cm

uS/cm

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

B

2

2

0.02

0.02

0.000005

0.000005

RPD-NA

362

<0.0000050

21



Quality Control Report
Page 5 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

R4682867

R4685266

R4679848

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

WG3086522-5

WG3086522-2

WG3086522-1

WG3086522-6

WG3087897-6

WG3087897-5

WG3083474-2

L2293905-10

L2293905-17

TMRM

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

0.00105

95.0

<0.00050

101.4

97.6

99.8

97.8

97.8

<0.050

<0.0050

<0.050

<0.050

98.6

97.6

95.1

93.3

101.0

97.3

101.2

100.2

95.2

99.9

93.8

96.2

96.7

24-JUN-19

24-JUN-19

24-JUN-19

24-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

7.0 20

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

ug/L

%

ug/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.05

0.005

0.05

0.05

0.00098

21



Quality Control Report
Page 6 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4679848Batch
LCS

MB

WG3083474-2

WG3083474-1 LF

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

98.5

99.4

98.0

97.6

96.7

99.6

100.2

107.0

93.5

98.1

99.8

98.2

96.1

91.1

102.0

98.5

94.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

21



Quality Control Report
Page 7 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4679848

R4682679

Batch

Batch

MB

DUP

WG3083474-1

WG3083289-3

LF

L2293905-1

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

<0.00010

0.00024

0.140

<0.000050

0.011

<0.0000050

72.8

<0.00010

<0.00010

<0.00050

0.027

<0.000050

0.0076

25.2

0.00378

0.000918

<0.00050

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

N/A

N/A

0.3

0.4

N/A

0.0

N/A

0.2

N/A

N/A

N/A

15

N/A

0.1

0.7

3.0

2.5

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00024

0.140

<0.000050

0.011

<0.0000050

72.6

<0.00010

<0.00010

<0.00050

0.023

<0.000050

0.0076

25.0

0.00389

0.000896

<0.00050

21



Quality Control Report
Page 8 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4682679Batch
DUP

LCS

WG3083289-3

WG3083289-2

L2293905-1
Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

0.999

0.000484

3.40

<0.000010

3.58

0.236

<0.000010

<0.00010

<0.010

0.000839

<0.00050

<0.0010

94.8

103.1

96.9

106.2

103.4

96.6

98.3

96.3

100.5

99.9

97.9

83.5

106.2

96.5

99.2

102.2

103.7

98.2

100.6

84.8

100.6

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

2.6

17

3.3

N/A

1.3

0.5

N/A

N/A

N/A

4.3

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

1.03

0.000410

3.29

<0.000010

3.53

0.237

<0.000010

<0.00010

<0.010

0.000875

<0.00050

<0.0010

21



Quality Control Report
Page 9 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4682679Batch
LCS

MB

WG3083289-2

WG3083289-1 LF

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

105.1

95.2

103.3

103.3

96.9

104.1

105.5

99.7

96.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

21



Quality Control Report
Page 10 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4682679Batch
MB

MS

WG3083289-1

WG3083289-4

LF

L2293905-2

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

95.8

108.0

101.8

N/A

98.5

97.1

99.97

N/A

97.2

95.8

94.0

83.7

102.3

93.3

N/A

96.1

107.3

94.7

96.2

92.9

81.1

107.2

87.8

N/A

101.3

97.2

94.3

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

21



Quality Control Report
Page 11 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4682679

R4682995

Batch

Batch

MS

DUP

WG3083289-4

WG3083407-3

L2293905-2

L2293905-1

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

104.6

98.3

97.7

0.0049

<0.00010

0.00023

0.141

<0.000050

0.011

<0.0000050

71.9

0.00018

<0.00010

<0.00050

0.153

<0.000050

0.0076

24.1

0.0395

0.000888

<0.00050

0.913

0.000291

3.46

<0.000010

3.33

0.237

<0.000010

<0.00010

<0.010

0.000893

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

15

N/A

0.8

0.8

N/A

0.3

N/A

4.4

16

N/A

N/A

1.4

N/A

1.2

0.8

0.1

1.2

N/A

2.7

8.7

1.6

N/A

6.4

0.5

N/A

N/A

N/A

0.3

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130

70-130

70-130

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0042

<0.00010

0.00023

0.142

<0.000050

0.011

<0.0000050

75.1

0.00016

<0.00010

<0.00050

0.156

<0.000050

0.0077

24.3

0.0395

0.000878

<0.00050

0.937

0.000317

3.41

<0.000010

3.55

0.239

<0.000010

<0.00010

<0.010

0.000891

21



Quality Control Report
Page 12 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4682995Batch
DUP

LCS

MB

WG3083407-3

WG3083407-2

WG3083407-1

L2293905-1
Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

<0.00050

<0.0030

101.9

103.8

99.6

100.6

119.2

103.8

101.6

99.5

96.7

98.8

97.4

94.0

104.4

101.7

99.6

101.8

99.8

97.9

98.3

101.7

110.9

101.5

99.7

103.4

105.7

99.8

98.1

108.8

97.4

103.0

<0.0030

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

N/A

N/A

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L 0.003

RPD-NA

RPD-NA

<0.00050

<0.0030

21



Quality Control Report
Page 13 ofReport Date: 18-SEP-19Workorder: L2293905

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4682995Batch
MB

MS

WG3083407-1

WG3083407-4 L2293905-2

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

99.6

98.9

96.5

N/A

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%MS-B

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

21



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4682995

R4682110

Batch

Batch

MS

DUP

LCS

MB

MS

WG3083407-4

WG3085385-15

WG3085385-14

WG3085385-13

WG3085385-16

L2293905-2

L2293905-7

L2293905-7

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

102.3

101.0

96.4

N/A

94.5

92.9

91.6

94.8

96.2

98.2

N/A

95.6

101.3

91.1

91.7

104.4

88.2

98.8

93.4

N/A

95.8

96.3

95.3

103.0

95.2

91.6

<0.0050

102.0

<0.0050

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

N/A 20

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

MS-B

MS-B

MS-B

0.005

RPD-NA<0.0050

21



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

Water

R4682110

R4674346

R4674346

R4676971

R4681205

Batch

Batch

Batch

Batch

Batch

MS

LCS

LCS

MB

MB

MS

LCS

LCS

MB

MB

MS

CRM

CRM

LCS

LCS

WG3085385-16

WG3081822-2

WG3081822-6

WG3081822-1

WG3081822-5

WG3081822-8

WG3081822-2

WG3081822-6

WG3081822-1

WG3081822-5

WG3081822-8

WG3082307-3

WG3082307-5

WG3084522-10

WG3084522-6

L2293905-7

L2293905-6

L2293905-6

CL-ORP

CL-ORP

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

95.9

103.1

101.5

<0.0010

<0.0010

108.0

100.5

101.6

<0.0050

<0.0050

107.6

225

223

103.4

21-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

19-JUN-19

19-JUN-19

21-JUN-19

75-125

90-110

90-110

75-125

90-110

90-110

75-125

210-230

210-230

80-120

%

%

%

mg/L

mg/L

%

%

%

mg/L

mg/L

%

mV

mV

%

0.001

0.001

0.005

0.005

21



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

R4681205

R4688430

R4677735

R4674346

Batch

Batch

Batch

Batch

LCS

MB

MB

DUP

LCS

LCS

LCS

LCS

MB

MB

LCS

LCS

MB

MB

MS

WG3084522-6

WG3084522-5

WG3084522-9

WG3088613-12

WG3088613-11

WG3088613-8

WG3081068-26

WG3081068-30

WG3081068-25

WG3081068-29

WG3081822-2

WG3081822-6

WG3081822-1

WG3081822-5

WG3081822-8

L2293905-12

L2293905-6

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

99.1

<0.0020

<0.0020

8.31

7.03

7.02

97.0

100.5

<0.0010

<0.0010

100.2

100.9

<0.30

<0.30

107.5

21-JUN-19

21-JUN-19

21-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

0.02 0.2

80-120

6.9-7.1

6.9-7.1

80-120

80-120

90-110

90-110

75-125

%

mg/L

mg/L

pH

pH

pH

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

0.002

0.002

0.001

0.001

0.3

0.3

J8.33
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

R4682310

R4688545

Batch

Batch

DUP

LCS

LCS

MB

MB

DUP

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MS

WG3084315-9

WG3084315-11

WG3084315-8

WG3084315-10

WG3084315-7

WG3089219-3

WG3089219-12

WG3089219-15

WG3089219-2

WG3089219-6

WG3089219-8

WG3089219-1

WG3089219-11

WG3089219-14

WG3089219-5

WG3089219-7

WG3089219-4

L2293905-11

L2293905-9

L2293905-9

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

472

97.4

96.9

<10

<10

0.922

88.4

87.5

97.2

96.8

97.0

<0.050

<0.050

<0.050

<0.050

<0.050

97.4

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

0.5

15

20

20

85-115

85-115

75-125

75-125

75-125

75-125

75-125

70-130

mg/L

%

%

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

10

10

0.05

0.05

0.05

0.05

0.05

474

1.07
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4682586

R4682948

R4676946

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG3086056-4

WG3086056-6

WG3086056-3

WG3086056-5

WG3084919-6

WG3084919-5

WG3082308-9

WG3082308-11

WG3082308-8

WG3082308-10

WG3082308-7

L2293905-12

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

111.2

94.5

<1.0

<1.0

99.3

<1.0

4.21

95.5

92.0

<0.10

<0.10

24-JUN-19

24-JUN-19

24-JUN-19

24-JUN-19

21-JUN-19

21-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

0.2 15

85-115

85-115

85-115

85-115

85-115

%

%

mg/L

mg/L

%

mg/L

NTU

%

%

NTU

NTU

1

1

1

0.1

0.1

4.22
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Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

1
2
3
4
5
6
7
8
9

10

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

15-JUN-19 12:30
15-JUN-19 13:50
15-JUN-19 17:25
15-JUN-19 15:45
15-JUN-19 17:00
15-JUN-19 11:30
15-JUN-19 11:30
15-JUN-19 13:50
15-JUN-19 15:00
15-JUN-19 11:30
16-JUN-19 09:45
16-JUN-19 12:20
17-JUN-19 15:17
17-JUN-19 13:15
17-JUN-19 10:15
17-JUN-19 10:15
17-JUN-19 12:15

15-JUN-19 12:30
15-JUN-19 13:50
15-JUN-19 17:25
15-JUN-19 15:45
15-JUN-19 17:00
15-JUN-19 11:30
15-JUN-19 11:30
15-JUN-19 13:50
15-JUN-19 15:00
15-JUN-19 11:30

15-JUN-19 12:30
15-JUN-19 13:50
15-JUN-19 17:25
15-JUN-19 15:45
15-JUN-19 17:00
15-JUN-19 11:30
15-JUN-19 11:30
15-JUN-19 13:50
15-JUN-19 15:00
15-JUN-19 11:30
16-JUN-19 09:45
16-JUN-19 12:20
17-JUN-19 15:17
17-JUN-19 13:15
17-JUN-19 10:15
17-JUN-19 10:15
17-JUN-19 12:15

19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 12:32

19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00
19-JUN-19 09:00

25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00
25-JUN-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3
3
3
3
3
3
3
3

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

92
91
88
89
88
94
94
91
90
94
71
69
42
44
47
47
48

4
4
4
4
4
4
4
4
4
4

236
235
232
233
232
238
238
235
234
238
215
213
186
188
191
191
189

Oxidation redution potential by elect.

Turbidity

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTL
EHTL
EHTL
EHTL
EHTL
EHTL
EHTL
EHTL
EHTL
EHTL

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days
days
days
days
days
days
days
days
days
days

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

21



Quality Control Report
Page 21 ofReport Date: 18-SEP-19Workorder: L2293905

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

used for calculation purposes.  Samples for L2293905 were received on 18-JUN-19 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2295901 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
18-JUN-19 18-JUN-19 18-JUN-19 18-JUN-19 18-JUN-19

RG_FBLANK_WS_
20190618-1211

RG_TRIP_WS_201
90618-1211

RG_MI16_WS_201
90618-1211

RG_OTTO_WS_20
190618-1015

RG_SEROX_WS_2
0190618-1355

L2295901-1 L2295901-2 L2295901-3 L2295901-4 L2295901-5

12:11 12:11 12:11 10:15 13:55

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 <2.0 362 699 385

<0.50 <0.50 202 366 224

5.28 5.04 8.18 8.31 8.26

444 437 375 429 327

<1.0 <1.0 69.7 12.5 18.7

<10 <10 205 381 213

<0.10 <0.10 3.48 7.70 1.40

1.5 1.7 <1.0 <1.0 <1.0

<1.0 <1.0 149 267 180

<1.0 <1.0 <1.0 4.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 149 271 180

<0.0050 0.0069 0.0075 0.0328 <0.0050

<0.050 <0.050 <0.050 0.132 <0.050

<0.50 <0.50 1.10 26.5 1.87

<0.020 <0.020 0.133 0.237 0.165

1170 0.0 109 110 108

0.0063 <0.0050 <0.0050 0.0334 0.0871

<0.0010 <0.0010 <0.0010 0.0018 <0.0010

<0.050 <0.050 <0.050 <0.050 <0.050

<0.0010 <0.0010 0.0011 <0.0010 <0.0010

<0.0020 <0.0020 0.0092 0.0098 0.0027

<0.30 <0.30 42.4 68.7 29.3

<0.10 <0.10 3.91 7.60 4.28

<0.10 <0.10 4.24 8.35 4.63

84.2 0.0 4.1 4.7 3.9

<0.50 1.61 4.18 0.88

<0.50 <0.50 2.78 4.43 0.68

<0.0030 <0.0030 0.0512 0.0647 0.0221

<0.00010 <0.00010 0.00011 0.00015 <0.00010

<0.00010 <0.00010 0.00040 0.00117 0.00015

<0.00010 <0.00010 0.0675 0.492 0.0687

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.017 0.060 <0.010

<0.0050 <0.0050 0.0153 0.0225 0.0116

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV

RRV

RRV RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2295901 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS
18-JUN-19 18-JUN-19 19-JUN-19 19-JUN-19

RG_GO13_WS_20
190618-0840

RG_MIWW_WS_2
0190618-1302

RG_LFSRW_WS_
20190619-0845

RG_ER_WS_2019
0619-1100

L2295901-6 L2295901-7 L2295901-8 L2295901-9

08:40 13:02 08:45 11:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

856 392 282 204

500 217 168 108

8.04 8.28 8.16 8.09

383 434 284 413

175 1.5 14.2 5.2

534 220 182 114

8.10 0.31 6.42 5.32

8.1 <1.0 3.4 <1.0

278 161 148 86.6

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

278 161 148 86.6

0.0108 0.0146 0.0241 <0.0050

<0.050 <0.050 <0.050 <0.050

14.0 4.14 0.92 1.35

0.116 0.098 0.051 0.058

109 109 112 107

<0.0050 0.0263 <0.0050 0.122

<0.0010 <0.0010 <0.0010 0.0014

0.185 <0.050 0.413 <0.25

0.0099 <0.0010 0.0053 <0.0010

0.142 0.0027 0.0347 0.0061

178 40.3 2.26 16.5

9.65 4.19 3.02 2.12

10.5 4.57 3.40 2.27

4.2 4.3 5.8 3.3

4.31 1.49 9.24 1.22

5.86 1.72 10.3 1.09

0.0449 0.0037 0.150 0.0698

<0.00010 0.00012 <0.00010 <0.00010

0.00065 0.00016 0.00088 0.00038

0.147 0.138 0.0972 0.0318

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.039 0.014 0.013 <0.010

0.0071 0.0184 0.0171 0.0071

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC

TKNI

DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2295901 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
18-JUN-19 18-JUN-19 18-JUN-19 18-JUN-19 18-JUN-19

RG_FBLANK_WS_
20190618-1211

RG_TRIP_WS_201
90618-1211

RG_MI16_WS_201
90618-1211

RG_OTTO_WS_20
190618-1015

RG_SEROX_WS_2
0190618-1355

L2295901-1 L2295901-2 L2295901-3 L2295901-4 L2295901-5

12:11 12:11 12:11 10:15 13:55

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 <0.050 48.6 76.8 54.9

<0.00010 <0.00010 0.00018 0.00020 0.00031

<0.10 <0.10 <0.10 0.20 <0.10

<0.00050 <0.00050 <0.00050 0.00057 <0.00050

<0.010 <0.010 0.120 0.798 0.046

<0.000050 <0.000050 0.000070 0.000129 <0.000050

<0.0010 <0.0010 0.0074 0.0438 0.0055

<0.10 <0.10 17.4 36.1 15.9

<0.00010 <0.00010 0.00585 0.101 0.0108

<0.00050 <0.00050 0.00152 0.00142 <0.00050

<0.000050 <0.000050 0.000803 0.00653 0.00110

<0.00050 <0.00050 <0.00050 0.00166 <0.00050

<0.050 <0.050 0.776 2.73 0.506

<0.050 <0.050 1.43 0.543 1.96

<0.10 <0.10 1.78 3.56 2.42

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.050 <0.050 4.48 21.6 3.09

<0.00020 <0.00020 0.149 0.565 0.172

<0.000010 <0.000010 <0.000010 0.000019 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000010 <0.000010 0.000927 0.000542 0.00109

<0.00050 <0.00050 0.00068 0.00056 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 0.0031 <0.0030 <0.0030

<0.00010 0.00013 0.00015 <0.00010

<0.00010 0.00030 0.00065 0.00013

<0.00010 0.0599 0.537 0.0714

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.016 0.055 <0.010

<0.0050 <0.0050 0.0070 0.0064

<0.050 <0.050 52.8 84.5 61.4

<0.00010 <0.00010 <0.00010 0.00018

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS
18-JUN-19 18-JUN-19 19-JUN-19 19-JUN-19

RG_GO13_WS_20
190618-0840

RG_MIWW_WS_2
0190618-1302

RG_LFSRW_WS_
20190619-0845

RG_ER_WS_2019
0619-1100

L2295901-6 L2295901-7 L2295901-8 L2295901-9

08:40 13:02 08:45 11:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

107 55.2 52.4 29.8

0.00019 0.00013 0.00020 0.00019

0.32 <0.10 0.20 <0.10

<0.00050 <0.00050 0.00051 <0.00050

1.66 0.014 0.658 0.075

0.000065 <0.000050 0.000174 0.000280

0.0279 0.0089 0.0046 0.0013

49.7 13.7 7.01 7.93

0.771 0.00187 0.0270 0.00671

0.00158 0.00059 0.00134 0.00075

0.000814 0.000796 0.000392 0.000535

0.00058 <0.00050 0.00111 <0.00050

1.53 0.839 0.101 0.468

0.427 1.13 0.277 0.403

4.29 2.11 2.35 2.19

<0.000010 <0.000010 <0.000010 <0.000010

10.5 4.77 0.478 2.17

0.568 0.232 0.164 0.110

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000477 0.000478 0.000103 0.000622

0.00059 <0.00050 0.00092 <0.00050

<0.0030 <0.0030 <0.0030 0.0048

LAB LAB LAB LAB

LAB LAB LAB LAB

<0.0030 <0.0030 0.0079 0.0107

<0.00010 <0.00010 <0.00010 <0.00010

0.00035 0.00013 0.00075 0.00032

0.118 0.136 0.0961 0.0306

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.037 0.019 0.013 <0.010

<0.0050 0.0236 <0.0050 <0.0050

112 61.2 55.1 29.6

<0.00010 0.00011 <0.00010 <0.00010

<0.10 <0.10 0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
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WATER

WS WS WS WS WS
18-JUN-19 18-JUN-19 18-JUN-19 18-JUN-19 18-JUN-19

RG_FBLANK_WS_
20190618-1211

RG_TRIP_WS_201
90618-1211

RG_MI16_WS_201
90618-1211

RG_OTTO_WS_20
190618-1015

RG_SEROX_WS_2
0190618-1355

L2295901-1 L2295901-2 L2295901-3 L2295901-4 L2295901-5

12:11 12:11 12:11 10:15 13:55

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 0.021 0.036 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

<0.0010 0.0065 0.0404 0.0053

<0.10 <0.0050 17.0 37.7 17.2

<0.00010 0.00039 0.0229 0.00295

<0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000050 0.00104 0.00686 0.00113

<0.00050 <0.00050 0.00130 <0.00050

<0.050 <0.050 0.676 2.77 0.495

<0.050 1.60 0.539 1.78

<0.050 1.59 3.17 2.26

<0.000010 <0.000010 <0.000010 <0.000010

<0.050 <0.050 4.28 22.0 3.06

<0.00020 0.165 0.615 0.187

<0.000010 <0.000010 0.000017 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

<0.000010 0.000961 0.000512 0.00108

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals

DTC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS
18-JUN-19 18-JUN-19 19-JUN-19 19-JUN-19

RG_GO13_WS_20
190618-0840

RG_MIWW_WS_2
0190618-1302

RG_LFSRW_WS_
20190619-0845

RG_ER_WS_2019
0619-1100

L2295901-6 L2295901-7 L2295901-8 L2295901-9

08:40 13:02 08:45 11:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

0.128 <0.010 0.325 <0.010

<0.000050 <0.000050 0.000069 <0.000050

0.0263 0.0085 0.0042 0.0011

53.6 15.5 7.39 8.36

0.00413 0.00086 0.00296 0.00012

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000712 0.000877 0.000376 0.000528

<0.00050 <0.00050 0.00062 <0.00050

1.41 0.871 <0.050 0.437

0.272 1.22 0.287 0.349

3.79 2.00 2.04 1.96

<0.000010 <0.000010 <0.000010 <0.000010

10.6 4.96 0.442 2.21

0.607 0.259 0.173 0.114

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000448 0.000474 0.000098 0.000580

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 0.0033 <0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

DTC

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

03-JUL-19 16:40 (MT)
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2295901-1, -3, -4, -5, -6, -7, -8, -9
L2295901-3
L2295901-3
L2295901-1, -3, -4, -5, -6, -7, -8, -9
L2295901-3
L2295901-3
L2295901-1, -3, -4, -5, -6, -7, -8, -9
L2295901-3
L2295901-3
L2295901-3
L2295901-3
L2295901-1, -3, -4, -5, -6, -7, -8, -9
L2295901-3
L2295901-1, -3, -4, -5, -6, -7, -8, -9
L2295901-3
L2295901-3
L2295901-1, -2, -3, -4, -5, -6, -7, -8, -9
L2295901-1, -2, -3, -4, -5, -6, -7, -8, -9
L2295901-1, -2, -3, -4, -5, -6, -7, -8, -9
L2295901-1, -2, -3, -4, -5, -6, -7, -8, -9
L2295901-1, -2, -3, -4, -5, -6, -7, -8, -9

Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Cobalt (Co)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

Version: FINAL   
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NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

REP-Lentic 19-10

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4690654

R4690644

R4687509

R4683407

R4681596

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

WG3091582-6

WG3091582-2

WG3091582-5

WG3091582-1

WG3091582-4

WG3091561-6

WG3091561-5

WG3091561-4

WG3086790-2

WG3086790-1

WG3086319-2

WG3086319-1

WG3084957-15

WG3084957-10

WG3084957-14

L2295901-8

L2295901-6

LF

L2295901-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

2.9

106.8

103.4

1.7

<1.0

278

100.9

<1.0

94.3

<0.000020

104.0

<0.000020

<0.050

94.4

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

20-JUN-19

20-JUN-19

15

0.3

N/A

20

20

20

85-115

85-115

85-115

80-120

80-120

85-115

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

2

2

1

0.00002

0.00002

RPD-NA

3.4

278

<0.050
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Quality Control Report
Page 2 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

R4681596

R4684169

R4688166

R4684169

R4688166

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

WG3084957-14

WG3084957-13

WG3084957-9

WG3084957-16

WG3087553-10

WG3087553-9

WG3088962-3

WG3088962-2

WG3088962-1

WG3088962-4

WG3087553-10

WG3087553-9

WG3088962-3

WG3088962-2

WG3088962-1

WG3088962-4

L2295901-2

L2295901-8

L2295901-9

L2295901-8

L2295901-9

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

90.1

<0.050

<0.050

104.2

94.6

<0.50

9.81

98.4

<0.50

94.4

96.7

<0.50

10.2

101.8

<0.50

91.7

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

24-JUN-19

24-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

24-JUN-19

24-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

6.0

1.4

20

20

85-115

75-125

80-120

80-120

70-130

80-120

80-120

70-130

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

0.05

0.05

0.5

0.5

0.5

0.5

9.24

10.3
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Quality Control Report
Page 3 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

R4681596

R4690644

R4681596

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

MS

WG3084957-15

WG3084957-10

WG3084957-14

WG3084957-13

WG3084957-9

WG3084957-16

WG3091561-6

WG3091561-5

WG3091561-4

WG3084957-15

WG3084957-10

WG3084957-14

WG3084957-13

WG3084957-9

WG3084957-16

L2295901-2

L2295901-2

L2295901-6

L2295901-2

L2295901-2

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

<0.50

98.3

98.5

<0.50

<0.50

111.5

853

100.1

<2.0

<0.020

96.0

99.4

<0.020

<0.020

108.2

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

27-JUN-19

27-JUN-19

27-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

N/A

0.4

N/A

20

10

20

90-110

90-110

75-125

90-110

90-110

90-110

75-125

mg/L

%

%

mg/L

mg/L

%

uS/cm

%

uS/cm

mg/L

%

%

mg/L

mg/L

%

0.5

0.5

2

0.02

0.02

RPD-NA

RPD-NA

<0.50

856

<0.020
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Quality Control Report
Page 4 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

Water

R4688942

R4688031

R4691074

R4687118

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

LCS

WG3088808-2

WG3088808-1

WG3088808-4

WG3088878-2

WG3088878-1

WG3092402-2

WG3092402-1

WG3089070-2

LF

L2295901-5

TMRM

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

99.7

<0.0000050

92.9

102.0

<0.00050

96.5

96.4

102.3

102.2

<0.050

<0.0050

<0.050

<0.050

104.4

97.8

97.3

99.7

108.2

101.2

99.0

102.2

100.6

27-JUN-19

27-JUN-19

27-JUN-19

26-JUN-19

26-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

%

ug/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.000005

0.0005

0.05

0.005

0.05

0.05
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Quality Control Report
Page 5 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4687118Batch
LCS

MB

WG3089070-2

WG3089070-1 LF

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

101.2

98.7

96.3

99.6

98.8

100.8

100.6

98.5

101.0

99.4

102.3

111.4

97.9

105.6

97.7

97.6

99.0

97.5

98.1

103.1

104.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01
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Quality Control Report
Page 6 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4687118

R4687509

Batch

Batch

MB

LCS

WG3089070-1

WG3086790-2

LF
Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.4

95.5

101.9

107.8

102.9

95.0

100.1

99.4

100.3

97.8

98.0

93.0

97.5

93.8

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

26-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4687509Batch
LCS

MB

WG3086790-2

WG3086790-1 LF

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

100.3

101.7

101.7

98.9

98.4

99.96

99.3

97.6

104.5

99.1

96.4

99.5

96.6

97.9

100.4

106.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005
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Quality Control Report
Page 8 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4687509

R4683407

Batch

Batch

MB

LCS

WG3086790-1

WG3086319-2

LF
Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.2

108.4

104.7

103.8

105.1

101.1

103.0

101.0

107.8

103.4

100.2

100.8

104.9

104.2

103.6

96.3

106.4

103.3

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 9 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4683407Batch
LCS

MB

WG3086319-2

WG3086319-1

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

104.4

105.8

101.4

101.2

105.1

103.9

105.0

102.7

108.4

105.2

104.0

104.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1
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Quality Control Report
Page 10 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4683407

R4689000

R4681596

Batch

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

WG3086319-1

WG3088917-28

WG3088917-26

WG3088917-6

WG3088917-25

WG3088917-5

WG3088917-27

WG3084957-15

WG3084957-10

WG3084957-14

WG3084957-13

WG3084957-9

WG3084957-16

L2295901-1

L2295901-1

L2295901-2

L2295901-2

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

100.3

95.3

<0.0050

<0.0050

94.1

<0.0010

103.9

103.1

<0.0010

<0.0010

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

25-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

N/A

N/A

20

20

85-115

85-115

75-125

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001

0.001

RPD-NA

RPD-NA

<0.0050

<0.0010
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Quality Control Report
Page 11 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

R4681596

R4681596

R4688037

R4689201

R4692521

R4684727

Batch

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

LCS

MB

MB

MS

CRM

DUP

CRM

DUP

CRM

LCS

LCS

WG3084957-16

WG3084957-15

WG3084957-10

WG3084957-14

WG3084957-13

WG3084957-9

WG3084957-16

WG3088837-1

WG3088837-2

WG3090133-7

WG3090133-8

WG3093709-2

WG3086902-10

WG3086902-14

L2295901-2

L2295901-2

L2295901-2

CL-ORP

L2295901-4

CL-ORP

L2295901-9

CL-ORP

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

115.6

<0.0050

104.2

102.1

<0.0050

<0.0050

115.5

226

428

224

412

226

117.3

116.2

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

26-JUN-19

26-JUN-19

25-JUN-19

25-JUN-19

02-JUL-19

24-JUN-19

24-JUN-19

N/A

1.5

1.0

20

15

15

75-125

90-110

90-110

75-125

210-230

210-230

210-230

80-120

80-120

%

mg/L

%

%

mg/L

mg/L

%

mV

mV

mV

mV

mV

%

%

0.005

0.005

RPD-NA

J

J

<0.0050

429

413
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Quality Control Report
Page 12 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

R4684727

R4690644

R4681187

R4681596

R4687749

Batch

Batch

Batch

Batch

Batch

MB

MB

DUP

LCS

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

WG3086902-13

WG3086902-9

WG3091561-6

WG3091561-5

WG3083442-22

WG3083442-21

WG3084957-15

WG3084957-10

WG3084957-14

WG3084957-13

WG3084957-9

WG3084957-16

WG3086059-8

WG3086059-7

L2295901-6

L2295901-2

L2295901-2

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

<0.0020

<0.0020

8.04

7.07

102.0

<0.0010

<0.30

100.7

101.2

<0.30

<0.30

113.8

96.6

<10

24-JUN-19

24-JUN-19

27-JUN-19

27-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

24-JUN-19

24-JUN-19

0.00

N/A

0.2

20

6.9-7.1

80-120

90-110

90-110

75-125

85-115

mg/L

mg/L

pH

pH

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

0.002

0.002

0.001

0.3

0.3

10

J

RPD-NA

8.04

<0.30
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Quality Control Report
Page 13 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4691176

R4688432

Batch

Batch

DUP

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MS

LCS

MB

WG3092420-6

WG3092420-13

WG3092420-17

WG3092420-2

WG3092420-20

WG3092420-5

WG3092420-9

WG3092420-1

WG3092420-12

WG3092420-16

WG3092420-19

WG3092420-4

WG3092420-8

WG3092420-7

WG3087972-4

WG3087972-3

L2295901-8

L2295901-8

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

0.405

85.3

95.5

90.3

94.2

87.5

85.9

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

82.7

93.6

<1.0

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

29-JUN-19

02-JUL-19

29-JUN-19

29-JUN-19

29-JUN-19

25-JUN-19

25-JUN-19

2.0 20

75-125

75-125

75-125

75-125

75-125

75-125

70-130

85-115

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

0.05

0.05

0.05

0.05

0.05

0.05

1

0.413
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Quality Control Report
Page 14 ofReport Date: 03-JUL-19Workorder: L2295901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4682387Batch
DUP

LCS

LCS

MB

MB

WG3085562-12

WG3085562-11

WG3085562-14

WG3085562-10

WG3085562-13

L2295901-4
Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

7.56

95.5

95.5

<0.10

<0.10

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

21-JUN-19

1.8 15

85-115

85-115

NTU

%

%

NTU

NTU

0.1

0.1

7.70
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Quality Control Report
Page 15 ofReport Date: 03-JUL-19Workorder: L2295901

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 16 ofReport Date: 03-JUL-19Workorder: L2295901

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

18-JUN-19 12:11
18-JUN-19 12:11
18-JUN-19 12:11
18-JUN-19 10:15
18-JUN-19 13:55
18-JUN-19 08:40
18-JUN-19 13:02
19-JUN-19 08:45
19-JUN-19 11:00

18-JUN-19 12:11
18-JUN-19 12:11
18-JUN-19 12:11
18-JUN-19 10:15
18-JUN-19 13:55
18-JUN-19 08:40
18-JUN-19 13:02
19-JUN-19 08:45
19-JUN-19 11:00

25-JUN-19 15:30
25-JUN-19 15:30
25-JUN-19 15:30
26-JUN-19 10:25
25-JUN-19 15:30
02-JUL-19 11:15
25-JUN-19 15:30
25-JUN-19 15:30
25-JUN-19 15:30

27-JUN-19 15:00
27-JUN-19 15:00
27-JUN-19 15:00
27-JUN-19 15:00
27-JUN-19 15:00
27-JUN-19 15:00
27-JUN-19 15:00
27-JUN-19 15:00
27-JUN-19 15:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

171
171
171
192
170
339
170
151
149

219
219
219
221
217
222
218
198
196

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2295901 were received on 20-JUN-19 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

18-JUL-19

Lab Work Order #: L2312701

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL REV. 2
19-SEP-19 12:15 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

Lentic area supportC of C Numbers:
Legal Site Desc: 



19-SEP-19 12:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2312701 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
16-JUL-19 16-JUL-19 16-JUL-19 16-JUL-19 16-JUL-19

RG_UPBEC_WS_2
0190716-1144

RG_SMCIM_WS_2
0190716-1108

RG_AQU1_WS_20
190716-1610

RG_MCWA_WS_2
0190716-1224

RG_ALE1_WS_20
190716-1344

L2312701-1 L2312701-2 L2312701-3 L2312701-4 L2312701-5

11:14 11:08 16:10 12:24 13:44

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

328 326 787 1270 541

176 174 382 618 276

8.33 8.35 8.34 8.32 8.40

302 422 450 429 440

3.1 1.1 29.7 2.2 <1.0

203 192 511 928 330

1.19 0.87 5.75 0.70 0.14

<1.0 <1.0 <1.0 <1.0 3.3

141 155 259 266 251

2.8 2.8 4.4 6.0 9.2

<1.0 <1.0 <1.0 <1.0 <1.0

143 158 264 272 260

0.0461 0.0061 0.0152 0.0138 0.0086

<0.050 <0.050 0.273 0.127 <0.050

<0.50 <0.50 40.8 64.1 15.6

0.214 0.076 0.155 0.107 0.127

103 106 97.1 101 97.6

0.0829 <0.0050 0.676 1.12 0.0401

<0.0010 <0.0010 0.0010 0.0019 <0.0010

0.124 0.114 0.416 0.250 <0.050

0.0122 0.0011 0.0035 <0.0010 <0.0010

0.0267 0.0141 0.0303 0.0029 <0.0020

30.8 16.0 92.5 328 24.1

3.52 3.49 8.40 14.2 6.15

3.62 3.71 8.16 14.3 6.01

1.3 3.1 -1.5 0.6 -1.2

1.82 1.97 1.45 1.65 1.09

1.87 2.19 3.11 1.82 1.16

0.0176 0.0154 0.0481 0.0105 <0.0030

<0.00010 <0.00010 0.00018 0.00011 <0.00010

0.00025 0.00028 0.00020 0.00016 <0.00010

0.0390 0.0972 0.193 0.140 0.114

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.013 0.013 0.024 0.040 0.020

0.0113 0.0058 0.0693 0.0189 0.0127

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC
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14

WATER

WS WS WS WS WS
17-JUL-19 17-JUL-19 17-JUL-19 17-JUL-19 17-JUL-19

RG_PAIR_WS_201
90717-0856

RG_FBLANK_WS_
20190717-0856

RG_TRIP_WS_201
90717-0856

RG_GO13-
1_WS_20190717-

0900

RG_GO13-
2_WS_20190717-

1155

L2312701-6 L2312701-7 L2312701-8 L2312701-9 L2312701-10

08:56 08:56 08:56 09:00 11:55

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

465 <2.0 <2.0 926 1080

244 <0.50 <0.50 494 575

8.41 4.90 5.17 8.32 8.38

448 451 441 305 344

<1.0 <1.0 <1.0 2.2 4.5

271 <10 <10 599 764

0.16 <0.10 <0.10 2.35 6.54

<1.0 1.9 1.9 <1.0 <1.0

169 <1.0 <1.0 308 206

6.4 <1.0 <1.0 5.2 8.0

<1.0 <1.0 <1.0 <1.0 <1.0

175 <1.0 <1.0 313 214

0.0085 <0.0050 <0.0050 0.0155 0.0179

<0.050 <0.050 <0.050 0.053 <0.25

1.50 <0.50 <0.50 16.2 28.3

0.164 <0.020 <0.020 0.162 0.10

98.8 0.0 0.0 96.6 95.6

2.09 <0.0050 <0.0050 <0.0050 0.931

<0.0010 <0.0010 <0.0010 <0.0010 <0.0050

0.206 <0.050 <0.050 0.204 0.305

<0.0010 <0.0010 <0.0010 0.0215 <0.0010

<0.0020 <0.0020 <0.0020 0.0416 0.0077

65.7 <0.30 <0.30 193 351

5.07 <0.10 <0.10 10.7 12.5

5.01 <0.10 <0.10 10.4 11.9

-0.6 0.0 0.0 -1.7 -2.3

0.58 <0.50 4.00 2.18

0.61 <0.50 <0.50 4.33 2.93

<0.0030 <0.0030 <0.0030 0.0102 0.0556

<0.00010 <0.00010 <0.00010 <0.00010 0.00039

<0.00010 <0.00010 <0.00010 0.00038 0.00021

0.0745 <0.00010 <0.00010 0.134 0.0845

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 0.041 0.026

0.0082 <0.0050 <0.0050 <0.0050 0.0079

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC
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14

WATER

WS WS WS
17-JUL-19 17-JUL-19 17-JUL-19

RG_TRIP_WS_201
90717-1155

RG_SEROX_WS_2
0190717-1444

RG_DUP_WS_201
90717-1444

L2312701-11 L2312701-12 L2312701-13

11:55 14:44 14:44

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 353 355

<0.50 182 182

5.04 8.38 8.35

458 434 341

<1.0 1.3 <1.0

<10 195 195

<0.10 0.55 0.51

1.9 <1.0 <1.0

<1.0 157 163

<1.0 5.0 3.6

<1.0 <1.0 <1.0

<1.0 162 167

0.0126 0.0191 0.0172

<0.050 <0.050 <0.050

<0.50 1.45 1.43

<0.020 0.245 0.229

0.0 100 98.4

<0.0050 0.0108 0.0071

<0.0010 <0.0010 <0.0010

<0.050 0.176 0.165

<0.0010 0.0010 <0.0010

<0.0020 0.0068 0.0064

<0.30 20.7 20.9

<0.10 3.72 3.82

<0.10 3.74 3.75

0.0 0.2 -0.8

<0.50 2.20 2.21

<0.50 2.36 2.54

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

<0.00010 0.00022 0.00027

<0.00010 0.0544 0.0544

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 0.0091 0.0080

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV
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14

WATER

WS WS WS WS WS
16-JUL-19 16-JUL-19 16-JUL-19 16-JUL-19 16-JUL-19

RG_UPBEC_WS_2
0190716-1144

RG_SMCIM_WS_2
0190716-1108

RG_AQU1_WS_20
190716-1610

RG_MCWA_WS_2
0190716-1224

RG_ALE1_WS_20
190716-1344

L2312701-1 L2312701-2 L2312701-3 L2312701-4 L2312701-5

11:14 11:08 16:10 12:24 13:44

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

48.6 45.2 108 168 78.9

0.00026 0.00023 0.00020 0.00021 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.163 0.171 0.087 0.018 <0.010

<0.000050 <0.000050 0.000113 <0.000050 <0.000050

0.0066 0.0063 0.0244 0.0170 0.0114

13.3 13.3 35.4 54.7 19.6

0.0363 0.0135 0.0242 0.00477 0.00012

0.00072 <0.00050 0.00083 <0.00050 <0.00050

0.000975 0.000766 0.000806 0.000553 0.00140

<0.00050 <0.00050 0.00081 <0.00050 <0.00050

0.476 0.656 1.90 1.73 1.09

1.41 0.270 6.45 5.15 0.601

2.34 1.85 3.17 2.77 4.06

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

1.85 4.18 11.1 41.3 9.92

0.217 0.232 0.273 0.402 0.321

<0.000010 <0.000010 0.000013 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000815 0.000288 0.00107 0.00189 0.000859

<0.00050 <0.00050 0.00060 <0.00050 <0.00050

<0.0030 0.0080 0.0035 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 0.0039 <0.0030

<0.00010 <0.00010 0.00014 <0.00010 <0.00010

0.00024 0.00028 0.00019 0.00020 0.00010

0.0422 0.106 0.194 0.139 0.117

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.012 0.013 0.020 0.039 0.020

0.0081 0.0050 0.0175 0.0198 0.0210

48.4 47.2 98.2 162 80.2

0.00017 <0.00010 0.00012 0.00019 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Grouping Analyte

Sampled Time
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14

WATER

WS WS WS WS WS
17-JUL-19 17-JUL-19 17-JUL-19 17-JUL-19 17-JUL-19

RG_PAIR_WS_201
90717-0856

RG_FBLANK_WS_
20190717-0856

RG_TRIP_WS_201
90717-0856

RG_GO13-
1_WS_20190717-

0900

RG_GO13-
2_WS_20190717-

1155

L2312701-6 L2312701-7 L2312701-8 L2312701-9 L2312701-10

08:56 08:56 08:56 09:00 11:55

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

65.2 <0.050 <0.050 115 119

0.00021 <0.00010 0.00027 <0.00010 0.00013

<0.10 <0.10 <0.10 <0.10 0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 0.236 0.088

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0073 <0.0010 <0.0010 0.0299 0.0402

19.8 <0.10 <0.10 54.2 75.6

0.00023 <0.00010 <0.00010 0.350 0.0181

<0.00050 <0.00050 <0.00050 <0.00050 0.00068

0.00106 <0.000050 <0.000050 0.000423 0.00244

<0.00050 <0.00050 <0.00050 0.00052 0.00098

0.525 <0.050 <0.050 0.745 1.74

9.76 <0.050 <0.050 0.264 63.4

2.08 <0.10 <0.10 3.15 2.84

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.55 <0.050 <0.050 10.6 8.59

0.242 <0.00020 <0.00020 0.682 0.406

<0.000010 <0.000010 <0.000010 <0.000010 0.000013

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00115 <0.000010 <0.000010 0.000413 0.00404

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 0.0062

<0.00010 <0.00010 <0.00010 0.00036

<0.00010 <0.00010 0.00034 0.00016

0.0730 <0.00010 0.139 0.0812

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.037 0.024

0.0074 <0.0050 <0.0050 <0.0050

66.7 <0.050 <0.050 111 113

0.00019 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals

RRV
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WATER

WS WS WS
17-JUL-19 17-JUL-19 17-JUL-19

RG_TRIP_WS_201
90717-1155

RG_SEROX_WS_2
0190717-1444

RG_DUP_WS_201
90717-1444

L2312701-11 L2312701-12 L2312701-13

11:55 14:44 14:44

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 50.0 49.9

0.00025 0.00016 0.00017

<0.10 <0.10 <0.10

<0.00050 <0.00050 0.00067

<0.010 0.064 0.069

<0.000050 <0.000050 <0.000050

<0.0010 0.0049 0.0050

<0.10 14.8 14.7

<0.00010 0.00741 0.00741

<0.00050 <0.00050 <0.00050

<0.000050 0.000965 0.000962

<0.00050 <0.00050 <0.00050

<0.050 0.389 0.387

<0.050 0.751 0.813

<0.10 1.94 1.93

<0.000010 <0.000010 <0.000010

<0.050 2.27 2.28

<0.00020 0.151 0.157

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000991 0.00103

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

<0.00010 0.00025 0.00024

<0.00010 0.0510 0.0517

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 0.0068 <0.0050

<0.050 50.9 50.9

<0.00010 0.00012 0.00014

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals

RRV
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WATER

WS WS WS WS WS
16-JUL-19 16-JUL-19 16-JUL-19 16-JUL-19 16-JUL-19

RG_UPBEC_WS_2
0190716-1144

RG_SMCIM_WS_2
0190716-1108

RG_AQU1_WS_20
190716-1610

RG_MCWA_WS_2
0190716-1224

RG_ALE1_WS_20
190716-1344

L2312701-1 L2312701-2 L2312701-3 L2312701-4 L2312701-5

11:14 11:08 16:10 12:24 13:44

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.042 0.038 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0068 0.0066 0.0212 0.0168 0.0121

13.3 13.6 33.1 51.8 18.5

0.0309 0.00017 <0.00010 0.00435 0.00014

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00110 0.000643 0.000782 0.000513 0.00135

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.528 0.771 1.81 1.89 1.19

1.45 0.295 6.43 5.82 0.667

2.45 1.86 2.87 2.76 4.06

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.05 4.86 11.1 44.7 10.5

0.207 0.218 0.250 0.378 0.305

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000750 0.000258 0.000910 0.00169 0.000792

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 0.0065 <0.0010 <0.0010 <0.0010

Dissolved Metals



19-SEP-19 12:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2
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WATER

WS WS WS WS WS
17-JUL-19 17-JUL-19 17-JUL-19 17-JUL-19 17-JUL-19

RG_PAIR_WS_201
90717-0856

RG_FBLANK_WS_
20190717-0856

RG_TRIP_WS_201
90717-0856

RG_GO13-
1_WS_20190717-

0900

RG_GO13-
2_WS_20190717-

1155

L2312701-6 L2312701-7 L2312701-8 L2312701-9 L2312701-10

08:56 08:56 08:56 09:00 11:55

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 0.055 0.011

<0.000050 <0.000050 <0.000050 <0.000050

0.0078 <0.0010 0.0271 0.0352

18.8 <0.10 <0.0050 52.5 70.9

0.00012 <0.00010 0.160 0.0120

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000983 <0.000050 0.000402 0.00221

<0.00050 <0.00050 <0.00050 0.00085

0.556 <0.050 <0.050 0.727 1.66

10.6 <0.050 0.292 66.5

2.13 <0.050 3.11 2.48

<0.000010 <0.000010 <0.000010 <0.000010

2.75 <0.050 <0.050 10.8 8.65

0.227 <0.00020 0.646 0.373

<0.000010 <0.000010 <0.000010 0.000015

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00104 <0.000010 0.000395 0.00355

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals



19-SEP-19 12:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS
17-JUL-19 17-JUL-19 17-JUL-19

RG_TRIP_WS_201
90717-1155

RG_SEROX_WS_2
0190717-1444

RG_DUP_WS_201
90717-1444

L2312701-11 L2312701-12 L2312701-13

11:55 14:44 14:44

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 0.030 0.033

<0.000050 <0.000050 <0.000050

<0.0010 0.0047 0.0054

<0.10 13.2 13.4

<0.00010 0.00044 0.00073

<0.0000050 <0.0000050 <0.0000050

<0.000050 0.000903 0.000881

<0.00050 <0.00050 <0.00050

<0.050 0.366 0.399

<0.050 0.811 0.897

<0.050 1.71 1.87

<0.000010 <0.000010 <0.000010

<0.050 2.18 2.32

<0.00020 0.146 0.150

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000937 0.000947

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

19-SEP-19 12:15 (MT)

L2312701 CONTD....

11PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2312701-8
L2312701-8
L2312701-8
L2312701-1, -13, -2, -4, -5, -6, -7
L2312701-10, -11, -12, -3, -9
L2312701-1, -13, -2, -4, -5, -6, -7
L2312701-10, -11, -12, -3, -9
L2312701-1, -13, -2, -4, -5, -6, -7
L2312701-10, -11, -12, -3, -9
L2312701-1, -13, -2, -4, -5, -6, -7
L2312701-1, -13, -2, -4, -5, -6, -7
L2312701-10, -11, -12, -3, -9
L2312701-1, -13, -2, -4, -5, -6, -7
L2312701-10, -11, -12, -3, -9
L2312701-1, -10, -11, -12, -13, -2, -3, -4, -5, -6, -7, -8, -9
L2312701-1, -10, -11, -12, -13, -2, -3, -4, -5, -6, -7, -8, -9
L2312701-1, -10, -11, -12, -13, -2, -3, -4, -5, -6, -7, -8, -9
L2312701-1, -10, -11, -12, -13, -2, -3, -4, -5, -6, -7, -8, -9
L2312701-1, -10, -11, -12, -13, -2, -3, -4, -5, -6, -7, -8, -9

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL REV. 2
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NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL REV. 2
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Lentic area support

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4727606

R4728188

R4720165

R4720253

R4719142

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

WG3116339-3

WG3116339-2

WG3116339-1

WG3116352-3

WG3116352-2

WG3116352-5

WG3116352-1

WG3116352-4

WG3111101-3

WG3111101-2

WG3111101-1

WG3111101-4

WG3111248-2

WG3111248-1

WG3110499-3

WG3110499-2

L2312701-5

L2312701-6

L2312701-2

LF

L2312701-1

LF

L2312701-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

3.3

102.5

1.5

193

100.8

100.8

<1.0

<1.0

<0.000020

109.4

<0.000020

104.1

87.1

<0.000020

<0.000020

25-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

22-JUL-19

22-JUL-19

20-JUL-19

0.6

9.6

N/A

N/A

20

20

20

20

85-115

85-115

85-115

80-120

70-130

80-120

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

2

1

1

0.00002

0.00002

RPD-NA

RPD-NA

3.3

175

<0.000020

<0.000020
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

Water

R4719142

R4718872

R4720655

R4720655

R4718872

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

WG3110499-2

WG3110499-1

WG3110499-4

WG3110543-14

WG3110543-13

WG3112707-3

WG3112707-2

WG3112707-1

WG3112707-4

WG3112707-3

WG3112707-2

WG3112707-1

WG3112707-4

WG3110543-14

WG3110543-13

L2312701-2

L2312701-12

L2312701-13

L2312701-12

L2312701-13

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

100.6

<0.000020

95.0

98.0

<0.050

2.16

98.5

<0.50

94.8

2.37

99.9

<0.50

97.7

94.9

20-JUL-19

20-JUL-19

20-JUL-19

18-JUL-19

18-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

18-JUL-19

2.0

0.6

20

20

80-120

70-130

85-115

80-120

70-130

80-120

70-130

90-110

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

0.00002

0.05

0.5

0.5

2.20

2.36
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

R4718872

R4728188

R4718872

R4720237

R4724062

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

WG3110543-13

WG3116352-3

WG3116352-2

WG3116352-5

WG3116352-1

WG3116352-4

WG3110543-14

WG3110543-13

WG3111262-11

WG3111262-10

WG3111262-6

WG3111262-5

WG3111262-9

WG3114406-2

WG3114406-1

L2312701-6

L2312701-13

LF

LF

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

<0.50

462

99.4

101.0

<2.0

<2.0

99.6

<0.020

<0.0000050

95.1

100.2

<0.0000050

<0.0000050

85.7

18-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

18-JUL-19

18-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

24-JUL-19

0.6

N/A

10

20

90-110

90-110

90-110

80-120

80-120

80-120

mg/L

uS/cm

%

%

uS/cm

uS/cm

%

mg/L

mg/L

%

%

mg/L

mg/L

%

0.5

2

2

0.02

0.000005

0.000005

RPD-NA

465

<0.0000050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

R4724062

R4720126

R4720165

Batch

Batch

Batch

MB

MS

LCS

MB

DUP

WG3114406-1

WG3114406-7

WG3111968-10

WG3111968-9

WG3111101-3

L2312701-5

TMRM

L2312701-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

<0.00050

78.1

95.8

102.4

96.9

93.2

<0.050

<0.0050

<0.050

<0.050

<0.0030

<0.00010

0.00022

0.0993

<0.000050

0.013

<0.0000050

47.5

0.00011

<0.00010

<0.00050

0.036

<0.000050

0.0065

12.8

0.00017

0.000660

24-JUL-19

24-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

N/A

N/A

0.00006

7.0

N/A

0.1

N/A

0.6

N/A

N/A

N/A

4.9

N/A

1.7

6.1

0.6

2.6

20

20

0.0002

20

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130

80-120

80-120

80-120

80-120

ug/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00028

0.106

<0.000050

0.013

0.0000050

47.2

<0.00010

<0.00010

<0.00050

0.038

<0.000050

0.0066

13.6

0.00017

0.000643

23



Quality Control Report
Page 5 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4720165Batch
DUP

LCS

WG3111101-3

WG3111101-2

L2312701-2
Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

<0.00050

0.727

0.000254

1.76

<0.000010

4.48

0.220

<0.000010

<0.00010

<0.010

0.000264

<0.00050

0.0062

111.9

97.9

104.8

104.0

103.4

104.1

106.7

105.3

109.6

108.4

105.5

103.0

102.5

107.5

104.1

107.8

99.5

108.7

118.5

99.3

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

N/A

5.9

15

5.3

N/A

8.1

0.8

N/A

N/A

N/A

2.3

N/A

5.4

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00050

0.771

0.000295

1.86

<0.000010

4.86

0.218

<0.000010

<0.00010

<0.010

0.000258

<0.00050

0.0065
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4720165Batch
LCS

MB

WG3111101-2

WG3111101-1 LF

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

112.7

100.9

116.3

98.9

102.1

99.0

107.5

100.7

108.1

112.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4720165Batch
MB

MS

WG3111101-1

WG3111101-4

LF

L2312701-1

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.4

96.6

104.8

N/A

92.8

100.4

105.7

N/A

103.5

101.1

100.8

99.6

99.0

102.0

N/A

N/A

93.0

102.2

107.7

108.0

94.8

94.8

N/A

N/A

98.0

94.6

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4720165

R4720253

Batch

Batch

MS

LCS

WG3111101-4

WG3111248-2

L2312701-1
Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

99.1

97.5

101.7

101.9

98.8

101.3

94.8

97.1

104.6

87.9

97.0

94.2

98.3

94.3

92.9

90.1

100.6

89.5

94.2

95.8

93.4

94.1

98.1

96.2

95.7

101.5

102.3

94.6

96.9

97.2

97.3

99.0

21-JUL-19

21-JUL-19

21-JUL-19

21-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 9 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4720253Batch
LCS

MB

WG3111248-2

WG3111248-1 LF

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

93.2

94.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 10 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4723949Batch
LCS

MB

WG3113435-2

WG3113435-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

98.0

95.4

98.5

101.3

105.8

93.8

99.6

103.0

103.2

99.1

96.3

97.3

101.0

93.0

102.2

100.6

98.9

99.3

103.1

101.3

102.3

99.6

106.4

97.5

103.2

97.1

96.8

104.9

100.3

99.7

<0.0010

<0.00010

<0.00010

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 11 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4723949

R4719142

Batch

Batch

MB

DUP

WG3113435-1

WG3110499-3

LF

L2312701-1

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0143

<0.00010

0.00026

0.0416

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

0.0033

N/A

5.1

6.3

0.006

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

J

RPD-NA

0.0176

<0.00010

0.00025

0.0390
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Quality Control Report
Page 12 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4719142Batch
DUP

LCS

WG3110499-3

WG3110499-2

L2312701-1
Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

<0.000050

0.013

0.0000120

48.4

0.00026

<0.00010

<0.00050

0.159

<0.000050

0.0066

14.1

0.0384

0.000976

0.00053

0.513

0.00159

2.36

<0.000010

1.96

0.217

<0.000010

<0.00010

<0.010

0.000838

<0.00050

<0.0030

109.8

113.1

103.2

102.2

111.0

101.1

106.1

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

N/A

2.1

6.3

0.3

0.5

N/A

N/A

2.3

N/A

0.1

6.1

5.7

0.1

N/A

7.5

12

0.6

N/A

6.1

0.1

N/A

N/A

N/A

2.7

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000050

0.013

0.0000113

48.6

0.00026

<0.00010

<0.00050

0.163

<0.000050

0.0066

13.3

0.0363

0.000975

<0.00050

0.476

0.00141

2.34

<0.000010

1.85

0.217

<0.000010

<0.00010

<0.010

0.000815

<0.00050

<0.0030
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Quality Control Report
Page 13 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4719142Batch
LCS

MB

WG3110499-2

WG3110499-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

106.5

110.8

105.7

103.3

106.4

111.3

103.8

107.5

111.0

112.4

105.4

107.2

102.9

110.7

106.9

106.0

112.2

111.5

105.7

106.8

112.1

108.4

108.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 14 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4719142Batch
MB

MS

WG3110499-1

WG3110499-4 L2312701-2

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

97.1

96.2

94.7

N/A

103.4

97.2

98.8

N/A

98.3

93.5

94.2

99.3

104.2

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 15 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4719142

R4720147

Batch

Batch

MS

LCS

WG3110499-4

WG3111088-2

L2312701-2
Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

96.7

N/A

97.9

100.9

94.1

98.4

97.0

94.4

95.8

N/A

N/A

100.7

96.1

98.4

111.8

98.9

100.2

100.0

101.3

99.6

102.6

104.1

92.1

100.2

96.6

101.4

99.2

99.2

98.2

105.6

93.2

106.1

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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Quality Control Report
Page 16 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4720147Batch
LCS

MS

WG3111088-2

WG3111088-4 L2312701-11

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

104.8

103.5

105.3

107.9

98.7

102.6

102.0

105.9

104.3

102.5

97.9

98.5

104.9

104.3

101.1

96.2

97.6

100.5

104.3

105.2

87.4

103.8

95.5

101.3

103.1

102.5

98.2

108.0

93.3

103.0

102.9

101.5

110.4

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 17 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4720147

R4720343

Batch

Batch

MS

MB

WG3111088-4

WG3111088-1

L2312701-11
Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

107.9

101.5

96.1

102.6

99.1

100.4

104.2

96.0

99.7

105.2

103.4

102.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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Quality Control Report
Page 18 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4720343

R4729066

R4718872

R4718872

Batch

Batch

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

WG3111088-1

WG3115742-3

WG3115742-2

WG3115742-6

WG3115742-1

WG3115742-5

WG3115742-4

WG3110543-14

WG3110543-13

WG3110543-14

WG3110543-13

L2312701-7

L2312701-7

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

110.8

101.5

<0.0050

<0.0050

92.3

98.5

<0.0010

97.4

<0.0050

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

26-JUL-19

26-JUL-19

26-JUL-19

26-JUL-19

26-JUL-19

26-JUL-19

18-JUL-19

18-JUL-19

18-JUL-19

18-JUL-19

N/A 20

85-115

85-115

75-125

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

mg/L

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001

0.005

RPD-NA<0.0050
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Quality Control Report
Page 19 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

R4720463

R4720267

R4728188

R4718231

R4718872

R4720882

Batch

Batch

Batch

Batch

Batch

Batch

CRM

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

LCS

MB

LCS

MB

WG3112467-7

WG3112048-17

WG3112048-20

WG3112048-4

WG3112048-5

WG3116352-3

WG3116352-2

WG3116352-5

WG3109249-13

WG3110543-14

WG3110543-13

WG3111505-14

WG3111505-13

CL-ORP

L2312701-6

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

pH

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

224

108.0

110.2

<0.0020

<0.0020

8.40

7.02

7.00

<0.0010

95.7

<0.30

100.6

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

18-JUL-19

18-JUL-19

18-JUL-19

22-JUL-19

0.01 0.2

210-230

80-120

80-120

6.9-7.1

6.9-7.1

90-110

85-115

mV

%

%

mg/L

mg/L

pH

pH

pH

mg/L

%

mg/L

%

0.002

0.002

0.001

0.3

J8.41
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Quality Control Report
Page 20 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

R4720882

R4723901

R4723821

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

WG3111505-13

WG3112552-8

WG3112552-7

WG3114096-3

WG3114096-10

WG3114096-14

WG3114096-18

WG3114096-2

WG3114096-22

WG3114096-26

WG3114096-30

WG3114096-6

WG3114096-1

WG3114096-13

WG3114096-17

WG3114096-21

WG3114096-25

WG3114096-29

L2312701-7

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<10

101.2

<10

<0.050

101.5

102.1

104.0

102.6

106.0

108.8

103.2

99.6

<0.050

<0.050

<0.050

<0.050

<0.050

22-JUL-19

23-JUL-19

23-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

N/A 20

85-115

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

mg/L

%

mg/L

mg/L

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

10

10

0.05

0.05

0.05

0.05

0.05

RPD-NA<0.050
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Quality Control Report
Page 21 ofReport Date: 19-SEP-19Workorder: L2312701

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4723821

R4721014

R4715512

Batch

Batch

Batch

MB

MB

MB

MS

LCS

MB

LCS

LCS

MB

MB

WG3114096-29

WG3114096-5

WG3114096-9

WG3114096-4

WG3109183-20

WG3109183-19

WG3108836-11

WG3108836-14

WG3108836-10

WG3108836-13

L2312701-7

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

<0.050

<0.050

<0.050

99.3

96.6

<1.0

95.0

95.0

<0.10

<0.10

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

22-JUL-19

22-JUL-19

18-JUL-19

18-JUL-19

18-JUL-19

18-JUL-19

70-130

85-115

85-115

85-115

mg/L

mg/L

mg/L

%

%

mg/L

%

%

NTU

NTU

0.05

0.05

0.05

1

0.1

0.1
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Quality Control Report
Page 22 ofReport Date: 19-SEP-19Workorder: L2312701

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 23 ofReport Date: 19-SEP-19Workorder: L2312701

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8
9

10
11
12
13

1
2
3
4
5
6
7
8
9

10
11
12
13

16-JUL-19 11:14
16-JUL-19 11:08
16-JUL-19 16:10
16-JUL-19 12:24
16-JUL-19 13:44
17-JUL-19 08:56
17-JUL-19 08:56
17-JUL-19 08:56
17-JUL-19 09:00
17-JUL-19 11:55
17-JUL-19 11:55
17-JUL-19 14:44
17-JUL-19 14:44

16-JUL-19 11:14
16-JUL-19 11:08
16-JUL-19 16:10
16-JUL-19 12:24
16-JUL-19 13:44
17-JUL-19 08:56
17-JUL-19 08:56
17-JUL-19 08:56
17-JUL-19 09:00
17-JUL-19 11:55
17-JUL-19 11:55
17-JUL-19 14:44
17-JUL-19 14:44

22-JUL-19 13:40
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00
22-JUL-19 14:00

25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

146
147
142
146
144
125
125
125
125
122
122
119
119

215
215
210
214
212
193
193
193
193
190
190
187
187

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2312701 were received on 18-JUL-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

19-JUL-19

Lab Work Order #: L2313662

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
29-JUL-19 11:16 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

REP-Lentic 19-10C of C Numbers:
Legal Site Desc: 



29-JUL-19 11:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2313662 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
18-JUL-19 18-JUL-19 18-JUL-19

RG_EVPPS_WS_2
0190718-1223

RG_DUP_WS_201
90718-1223

RG_LFSRW_WS_
20190718-0932

L2313662-1 L2313662-2 L2313662-3

12:23 12:23 09:32

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

384 384 254

194 204 125

8.36 8.39 8.20

432 445 423

3.6 2.2 18.4

224 215 163

2.40 2.56 28.4

<1.0 <1.0 <1.0

172 165 115

4.4 5.8 <1.0

<1.0 <1.0 <1.0

176 171 115

0.0231 0.0174 0.0203

<0.050 <0.050 <0.050

4.45 4.49 6.40

0.168 0.170 0.064

96.5 104 96.8

0.0127 0.0386 0.0292

<0.0010 <0.0010 <0.0010

0.325 0.321 0.778

<0.0010 0.0012 0.0042

0.0114 0.0124 0.0407

25.6 25.7 5.76

4.19 4.09 2.61

4.04 4.24 2.53

-1.8 1.9 -1.6

3.18 3.21 7.35

3.23 3.52 7.44

0.0230 0.0252 0.780

<0.00010 <0.00010 0.00011

0.00037 0.00038 0.00065

0.113 0.113 0.0881

<0.020 <0.020 0.039

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.014

0.0079 0.0075 0.0614

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC
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WATER

WS WS WS
18-JUL-19 18-JUL-19 18-JUL-19

RG_EVPPS_WS_2
0190718-1223

RG_DUP_WS_201
90718-1223

RG_LFSRW_WS_
20190718-0932

L2313662-1 L2313662-2 L2313662-3

12:23 12:23 09:32

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

52.4 51.0 40.5

0.00012 0.00011 0.00076

<0.10 <0.10 0.12

<0.00050 <0.00050 0.00110

0.094 0.095 0.446

<0.000050 <0.000050 0.000431

0.0064 0.0062 0.0049

16.9 16.5 6.46

0.0117 0.0126 0.00932

0.00072 0.00070 0.00306

0.000849 0.000834 0.000687

<0.00050 <0.00050 0.00085

0.619 0.617 0.206

1.89 1.89 0.210

1.32 1.30 3.48

<0.000010 <0.000010 0.000013

3.90 3.76 0.603

0.152 0.154 0.164

<0.000010 <0.000010 0.000017

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000607 0.000603 0.000366

<0.00050 <0.00050 0.00193

<0.0030 <0.0030 0.0031

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 0.0854

<0.00010 <0.00010 <0.00010

0.00032 0.00035 0.00054

0.114 0.112 0.0693

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.013

<0.0050 <0.0050 0.0134

50.8 54.9 40.0

<0.00010 <0.00010 0.00013

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS
18-JUL-19 18-JUL-19 18-JUL-19

RG_EVPPS_WS_2
0190718-1223

RG_DUP_WS_201
90718-1223

RG_LFSRW_WS_
20190718-0932

L2313662-1 L2313662-2 L2313662-3

12:23 12:23 09:32

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.033 0.034 0.092

<0.000050 <0.000050 0.000106

0.0060 0.0064 0.0043

16.2 16.2 5.99

0.00066 0.00072 0.00281

<0.0000050 <0.0000050 <0.0000050

0.000799 0.000864 0.000692

<0.00050 <0.00050 0.00052

0.626 0.624 <0.050

2.40 2.36 0.362

1.26 1.29 2.52

<0.000010 <0.000010 <0.000010

3.57 3.56 0.524

0.148 0.154 0.150

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000574 0.000592 0.000319

<0.00050 <0.00050 0.00062

<0.0010 <0.0010 <0.0010

Dissolved Metals

DTSE



Reference Information

B

DLHC

DTSE

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved Se concentration exceeds total. Positive bias on D-Se suspected due to signal enhancement from volatile selenium species. 
Contact ALS if an alternative test to address this interference is needed.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

29-JUL-19 11:16 (MT)

L2313662 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3
L2313662-1, -2, -3

Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Mercury (Hg)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

B
B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: FINAL   
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ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP-Lentic 19-10

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4727606

R4728188

R4724175

R4723981

R4719369

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3116339-5

WG3116339-4

WG3116352-5

WG3116352-4

WG3113224-2

WG3113224-1

WG3113345-3

WG3113345-2

WG3113345-1

WG3113345-4

WG3111166-3

WG3111166-2

WG3111166-1

WG3111166-4

LF

L2313662-1

L2313662-2

L2313662-1

L2313662-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

103.2

1.6

100.8

<1.0

87.6

<0.000020

<0.000020

94.0

<0.000020

94.0

<0.050

99.1

<0.050

115.2

25-JUL-19

25-JUL-19

25-JUL-19

25-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

N/A

N/A

20

20

85-115

85-115

80-120

80-120

70-130

85-115

75-125

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.05

RPD-NA

RPD-NA

<0.000020

<0.050
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Quality Control Report
Page 2 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

R4720595

R4720595

R4719369

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

MS

WG3112645-7

WG3112645-2

WG3112645-6

WG3112645-1

WG3112645-5

WG3112645-8

WG3112645-7

WG3112645-2

WG3112645-6

WG3112645-1

WG3112645-5

WG3112645-8

WG3111166-3

WG3111166-2

WG3111166-1

WG3111166-4

L2313662-2

L2313662-3

L2313662-2

L2313662-3

L2313662-1

L2313662-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

3.18

99.3

103.4

<0.50

<0.50

85.9

3.38

100.7

104.5

<0.50

<0.50

82.7

4.44

98.0

<0.50

115.1

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

22-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

1.1

4.1

0.2

20

20

20

80-120

80-120

70-130

80-120

80-120

70-130

90-110

75-125

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

0.5

0.5

0.5

0.5

0.5

3.21

3.52

4.45
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Quality Control Report
Page 3 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4728188

R4719369

R4722789

R4727121

R4724175

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

WG3116352-5

WG3116352-4

WG3111166-3

WG3111166-2

WG3111166-1

WG3111166-4

WG3114131-2

WG3114131-1

WG3115724-2

WG3115724-1

WG3113224-2

L2313662-1

L2313662-1

LF

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

101.0

<2.0

0.172

99.0

<0.020

116.7

101.9

<0.0000050

98.0

<0.00050

102.4

95.4

97.4

100.6

91.6

87.7

96.8

93.2

25-JUL-19

25-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

24-JUL-19

24-JUL-19

25-JUL-19

25-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

2.1 20

90-110

90-110

75-125

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

uS/cm

mg/L

%

mg/L

%

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

2

0.02

0.000005

0.0005

0.168
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Quality Control Report
Page 4 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4724175Batch
LCS

MB

WG3113224-2

WG3113224-1 LF

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

97.6

97.2

93.6

99.5

92.1

85.8

94.1

99.5

93.3

93.7

102.9

101.5

102.5

97.4

99.4

94.2

90.9

95.5

96.5

87.4

100.7

99.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002
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Quality Control Report
Page 5 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4724175

R4723981

Batch

Batch

MB

DUP

WG3113224-1

WG3113345-3

LF

L2313662-1

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

0.000068

<0.050

<0.000010

0.060

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0216

<0.00010

0.00038

0.112

<0.000050

<0.010

0.0000093

50.6

0.00013

<0.00010

<0.00050

0.094

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

6.5

N/A

4.2

0.7

N/A

N/A

17

3.4

10

N/A

N/A

0.5

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

B

B

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0230

<0.00010

0.00037

0.113

<0.000050

<0.010

0.0000079

52.4

0.00012

<0.00010

<0.00050

0.094
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Quality Control Report
Page 6 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4723981Batch
DUP

LCS

WG3113345-3

WG3113345-2

L2313662-1
Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

<0.000050

0.0062

16.8

0.0115

0.000875

<0.00050

0.620

0.00186

1.34

<0.000010

3.92

0.157

<0.000010

<0.00010

<0.010

0.000628

<0.00050

<0.0030

103.8

102.5

100.3

104.3

96.4

90.6

99.6

94.2

103.2

100.3

98.9

88.7

95.1

93.6

102.4

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

N/A

3.4

0.7

1.3

3.0

N/A

0.2

1.5

1.6

N/A

0.5

3.3

N/A

N/A

N/A

3.3

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000050

0.0064

16.9

0.0117

0.000849

<0.00050

0.619

0.00189

1.32

<0.000010

3.90

0.152

<0.000010

<0.00010

<0.010

0.000607

<0.00050

<0.0030
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Quality Control Report
Page 7 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4723981Batch
LCS

MB

WG3113345-2

WG3113345-1

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

104.0

101.2

99.6

103.9

96.6

106.2

102.7

111.0

103.0

97.1

100.0

96.4

104.1

101.8

98.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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Quality Control Report
Page 8 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4723981Batch
MB

MS

WG3113345-1

WG3113345-4 L2313662-2

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

92.3

86.7

98.0

N/A

92.4

84.3

97.4

N/A

98.1

96.3

94.3

94.7

89.6

98.4

N/A

91.8

89.6

94.7

97.1

94.7

89.0

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 9 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

Water

R4723981

R4729066

R4719369

R4719369

Batch

Batch

Batch

Batch

MS

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3113345-4

WG3115742-6

WG3115742-5

WG3111166-3

WG3111166-2

WG3111166-1

WG3111166-4

WG3111166-3

WG3111166-2

WG3111166-1

WG3111166-4

L2313662-2

L2313662-1

L2313662-1

L2313662-1

L2313662-1

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

95.3

N/A

N/A

91.3

89.7

89.4

100.4

98.5

97.0

101.5

<0.0050

<0.0010

99.8

<0.0010

117.2

0.0130

97.9

<0.0050

114.9

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

26-JUL-19

26-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

N/A

2.3

20

20

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

90-110

75-125

90-110

75-125

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

MS-B

MS-B

0.005

0.001

0.005

RPD-NA<0.0010

0.0127
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Quality Control Report
Page 10 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

Water

R4720463

R4723881

R4728188

R4718967

R4719369

R4727932

Batch

Batch

Batch

Batch

Batch

Batch

CRM

LCS

MB

LCS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG3112467-11

WG3113863-2

WG3113863-1

WG3116352-5

WG3110373-10

WG3110373-3

WG3111166-3

WG3111166-2

WG3111166-1

WG3111166-4

WG3115061-8

WG3115061-7

CL-ORP

L2313662-1

L2313662-1

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

227

104.5

<0.0020

7.00

102.5

<0.0010

25.5

96.8

<0.30

112.1

103.9

<10

22-JUL-19

24-JUL-19

24-JUL-19

25-JUL-19

19-JUL-19

19-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

20-JUL-19

25-JUL-19

25-JUL-19

0.2 20

210-230

80-120

6.9-7.1

80-120

90-110

75-125

85-115

mV

%

mg/L

pH

%

mg/L

mg/L

%

mg/L

%

%

mg/L

0.002

0.001

0.3

10

25.6

14



Quality Control Report
Page 11 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

Water

Water

R4723821

R4726150

Batch

Batch

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

MB

LCS

MB

WG3114096-10

WG3114096-14

WG3114096-18

WG3114096-2

WG3114096-22

WG3114096-26

WG3114096-30

WG3114096-6

WG3114096-1

WG3114096-13

WG3114096-17

WG3114096-21

WG3114096-25

WG3114096-29

WG3114096-5

WG3114096-9

WG3112600-16

WG3112600-15

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

101.5

102.1

104.0

102.6

106.0

108.8

103.2

99.6

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

96.1

<1.0

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

24-JUL-19

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

85-115

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1

14



Quality Control Report
Page 12 ofReport Date: 29-JUL-19Workorder: L2313662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4718980Batch
LCS

MB

WG3110527-8

WG3110527-7

Turbidity

Turbidity

95.0

<0.10

19-JUL-19

19-JUL-19

85-115%

NTU 0.1

14



Quality Control Report
Page 13 ofReport Date: 29-JUL-19Workorder: L2313662

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

14



Quality Control Report
Page 14 ofReport Date: 29-JUL-19Workorder: L2313662

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

18-JUL-19 12:23
18-JUL-19 12:23
18-JUL-19 09:32

18-JUL-19 12:23
18-JUL-19 12:23
18-JUL-19 09:32

22-JUL-19 19:30
22-JUL-19 19:30
22-JUL-19 19:30

25-JUL-19 10:00
25-JUL-19 10:00
25-JUL-19 10:00

0.25
0.25
0.25

0.25
0.25
0.25

103
103
106

166
166
168

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2313662 were received on 19-JUL-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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13-SEP-19 17:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2342948 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
05-SEP-19 05-SEP-19

RG_EVPPS_WS_2
019-09-05_0800

RG_EVPPS_WS_2
019-09-

05_0800_FB

L2342948-1 L2342948-2

08:00 08:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

312

167

8.04

268

<1.0

202

1.94

1.3

141

<1.0

<1.0

141

0.0246

<0.050

4.30

0.173

101

<0.0050

<0.0010

0.648

<0.0010

0.0148

27.0

3.51

3.53

0.3

6.26

6.51

0.0194

0.00010

0.00069

0.0809

<0.020

<0.000050

0.011

0.0084

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



13-SEP-19 17:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2342948 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
05-SEP-19 05-SEP-19

RG_EVPPS_WS_2
019-09-05_0800

RG_EVPPS_WS_2
019-09-

05_0800_FB

L2342948-1 L2342948-2

08:00 08:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

37.9

0.00014

<0.10

<0.00050

0.132

0.000396

0.0071

17.9

0.00997

0.00066 <0.00050

0.000666

0.00078

0.192

1.26

4.36

0.000076

4.03

0.124

<0.000010

<0.00010

<0.010

0.000346

0.00061

<0.0030

LAB

LAB

0.0061

0.00010

0.00068

0.0834

<0.020

<0.000050

0.011

0.0057

37.3

<0.00010

<0.10

Total Metals

Dissolved Metals



13-SEP-19 17:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2342948 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
05-SEP-19 05-SEP-19

RG_EVPPS_WS_2
019-09-05_0800

RG_EVPPS_WS_2
019-09-

05_0800_FB

L2342948-1 L2342948-2

08:00 08:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00051

0.078

0.000056

0.0072

17.9

0.00115

<0.0000050

0.000660

0.00074

0.210

1.89

4.23

<0.000010

4.19

0.118

<0.000010

<0.00010

<0.010

0.000367

<0.00050

0.0020

Dissolved Metals

DTSE



Reference Information

DLHC

DTSE

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved Se concentration exceeds total. Positive bias on D-Se suspected due to signal enhancement from volatile selenium species. 
Contact ALS if an alternative test to address this interference is needed.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/Dissolved Metals lab filtered/preserved

Description Qualifier      

Description       Qualifier      

13-SEP-19 17:02 (MT)

L2342948 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2342948-1
L2342948-1
L2342948-1
L2342948-1
L2342948-1
L2342948-1
L2342948-1
L2342948-1
L2342948-1
L2342948-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 13-SEP-19 17:02 (MT)

L2342948 CONTD....

6PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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L2342948 CONTD....

7PAGE of

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4789448

R4789379

R4794788

R4797110

R4789491

R4797308

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3155958-15

WG3155958-14

WG3155958-13

WG3155938-8

WG3155938-7

WG3156346-2

WG3156346-1

WG3156061-2

WG3156061-1

WG3156041-6

WG3156041-5

WG3158432-2

WG3158432-1

L2342948-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

1.3

100.4

1.3

100.7

<1.0

96.9

<0.000020

89.7

<0.000020

100.5

<0.050

107.1

<0.50

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

06-SEP-19

06-SEP-19

10-SEP-19

10-SEP-19

3.1 20

85-115

85-115

80-120

80-120

85-115

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

1.3

12



Quality Control Report
Page 2 ofReport Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4797308

R4789491

R4789379

R4789491

R4791681

R4799468

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3158432-2

WG3158432-1

WG3156041-6

WG3156041-5

WG3155938-8

WG3155938-7

WG3156041-6

WG3156041-5

WG3157157-10

WG3157157-9

WG3158996-2

WG3158996-1

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

115.8

<0.50

101.0

<0.50

98.7

<2.0

103.0

<0.020

95.0

<0.0000050

84.4

<0.00050

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

08-SEP-19

08-SEP-19

06-SEP-19

06-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4794788Batch
LCS

MB

WG3156346-2

WG3156346-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

104.0

98.1

98.9

102.8

99.2

98.1

96.8

100.0

98.9

98.8

95.7

102.6

100.8

95.9

102.4

101.7

97.7

97.3

104.6

106.2

99.1

105.2

101.4

97.5

97.1

101.1

102.1

99.9

98.1

<0.0010

<0.00010

<0.00010

<0.00010

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4794788

R4796861

Batch

Batch

MB

LCS

WG3156346-1

WG3158716-2

LF
Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

108.9

99.6

103.5

106.4

102.8

102.0

103.7

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4796861Batch
LCS

MB

WG3158716-2

WG3158716-1 LF

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

98.5

106.0

102.8

100.8

99.96

102.8

95.3

98.6

106.8

97.1

102.4

104.5

97.3

96.5

95.4

110.0

98.5

98.9

97.0

101.1

99.2

105.1

103.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4796861

R4796861

R4797110

Batch

Batch

Batch

MB

LCS

LCS

WG3158716-1

WG3156061-2

WG3156061-2

LF
Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Sodium (Na)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

112.9

101.7

98.8

100.6

104.3

94.2

111.4

93.5

105.3

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

12



Quality Control Report
Page 7 ofReport Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4797110Batch
LCS

MB

WG3156061-2

WG3156061-1

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

100.6

94.1

90.7

97.6

94.1

86.7

114.7

103.1

97.5

94.4

111.7

102.9

101.6

96.2

112.3

96.3

96.8

102.0

96.2

98.6

100.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01
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Quality Control Report
Page 8 ofReport Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4797110

R4797611

R4789491

R4789491

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

WG3156061-1

WG3157258-14

WG3157258-13

WG3156041-6

WG3156041-5

WG3156041-6

WG3156041-5

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

109.9

<0.0050

102.4

<0.0010

101.4

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

85-115

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 9 ofReport Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4789491

R4798668

R4794549

R4789379

R4785668

R4789491

R4789208

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG3156041-5

WG3156476-1

WG3157489-67

WG3157489-65

WG3155938-8

WG3154558-10

WG3154558-9

WG3156041-6

WG3156041-5

WG3153835-14

WG3153835-13

CL-ORP

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

<0.0050

226

95.6

<0.0020

7.03

98.0

<0.0010

101.2

<0.30

97.2

<10

06-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

08-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

210-230

80-120

6.9-7.1

80-120

90-110

85-115

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

0.005

0.002

0.001

0.3

10

12



Quality Control Report
Page 10 ofReport Date: 13-SEP-19Workorder: L2342948

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4795109

R4801248

R4785610

Batch

Batch

Batch

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

WG3157524-10

WG3157524-14

WG3157524-18

WG3157524-2

WG3157524-6

WG3157524-1

WG3157524-13

WG3157524-17

WG3157524-5

WG3157524-9

WG3158841-4

WG3158841-3

WG3154591-11

WG3154591-10

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

106.3

106.5

103.0

105.8

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

97.7

<1.0

94.5

<0.10

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

06-SEP-19

06-SEP-19

75-125

75-125

75-125

75-125

75-125

85-115

85-115

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

NTU

0.05

0.05

0.05

0.05

0.05

1

0.1

12



Quality Control Report
Page 11 ofReport Date: 13-SEP-19Workorder: L2342948

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 13-SEP-19Workorder: L2342948

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

05-SEP-19 08:00

05-SEP-19 08:00

09-SEP-19 09:00

08-SEP-19 09:00

0.25

0.25

97

73

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2342948 were received on 06-SEP-19 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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20-SEP-19 10:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343326 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_STPD_WS_20
19-09-05_1700

RG_TRIP_WS_201
9-09-05_1700

RG_FLA1_WS_201
9-09-05_1330

RG_FLA1_WS_201
9-09-05_1330_FB-

HG

RG_AQUI_WS_20
19-09-05_1130

L2343326-1 L2343326-3 L2343326-4 L2343326-5 L2343326-6

17:00 17:00 13:30 13:30 11:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

212 <2.0 306 832

111 174 443

8.91 5.40 8.07 8.16

267 477 354 328

1.0 <1.0 1.7 25.5

140 <10 190 559

0.83 <0.10 0.55 1.24

<1.0 1.6 1.5 2.1

72.7 <1.0 184 314

11.4 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

84.1 <1.0 184 314

0.0254 <0.0050 0.0139 0.0173

<0.050 <0.050 <0.050 0.375

1.55 <0.50 <0.50 50.0

0.160 <0.020 0.087 0.178

95.2 0.0 94.8 94.8

<0.0050 <0.0050 0.0454 0.902

<0.0010 <0.0010 <0.0010 0.0030

0.369 <0.050 0.203 0.381

0.0010 <0.0010 <0.0010 0.0038

0.0069 <0.0020 0.0070 0.0069

33.6 <0.30 1.62 107

2.43 <0.10 3.71 9.99

2.31 <0.10 3.52 9.47

-2.5 0.0 -2.7 -2.7

4.05 1.60 1.31

4.23 <0.50 2.38 1.67

0.0148 <0.0030 0.0920 0.0162

0.00017 <0.00010 <0.00010 0.00013

0.00078 <0.00010 0.00043 0.00030

0.0489 <0.00010 0.0364 0.225

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 0.026

0.0064 <0.0050 0.0096 0.0392

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



20-SEP-19 10:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343326 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_ERSCMC_WS
_2019-09-

05_1321_FB-HG

RG_ERSCMC_WS
_2019-09-05_1321

RG_RIVER_WS_2
019-09-05_1700

RG_RIVER_WS_2
019-09-

05_1700_HG-FB

RG_FBLANK_WS_
2019-09-05_1700

L2343326-7 L2343326-8 L2343326-9 L2343326-10 L2343326-11

01:21 13:21 17:00 17:00 17:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

419 217 <2.0

223 112 <0.50

8.19 8.90 5.67

373 309 456

2.9 1.7 <1.0

258 139 <10

0.82 0.85 <0.10

<1.0 <1.0 1.6

187 71.7 <1.0

<1.0 11.4 <1.0

<1.0 <1.0 <1.0

187 83.1 <1.0

0.0195 0.0270 <0.0050

<0.050 <0.050 <0.050

7.15 1.54 <0.50

0.222 0.156 <0.020

94.2 97.1 0.0

0.565 <0.0050 <0.0050

0.0077 <0.0010 <0.0010

0.242 0.359 <0.050

<0.0010 0.0016 <0.0010

0.0049 0.0089 <0.0020

42.6 33.7 <0.30

4.88 2.41 <0.10

4.60 2.35 <0.10

-3.0 -1.5 0.0

1.40 3.65 <0.50

1.64 4.42 <0.50

0.0258 0.0165 <0.0030

<0.00010 0.00017 <0.00010

0.00024 0.00079 <0.00010

0.0828 0.0511 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0105 0.0065 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



20-SEP-19 10:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343326 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_TRIP_WS_201
9-09-05_1700

RG_PAIR_WS_201
9-09-06_1030

RG_BLANK RG_PAIR_WS_201
9-09-06_1030_FB-

HG

L2343326-12 L2343326-13 L2343326-14 L2343326-15

17:00 10:30 17:00 10:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 416 <2.0

228 <0.50

5.19 8.09 5.47

476 313 449

<1.0 2.6 <1.0

<10 271 <10

0.21 0.43 <0.10

1.8 1.4 1.7

<1.0 173 <1.0

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

<1.0 173 <1.0

0.0332 0.0080 0.0067

<0.050 <0.050 <0.050

<0.50 1.37 <0.50

<0.020 0.200 <0.020

0.0 95.7 0.0

<0.0050 1.87 <0.0050

<0.0010 0.0012 <0.0010

<0.050 0.463 <0.050

<0.0010 <0.0010 <0.0010

<0.0020 0.0029 <0.0020

<0.30 58.9 <0.30

<0.10 4.87 <0.10

<0.10 4.66 <0.10

0.0 -2.2 0.0

0.73 <0.50

<0.50 1.21 <0.50

<0.0030 0.0245 <0.0030

<0.00010 <0.00010 <0.00010

<0.00010 0.00018 <0.00010

<0.00010 0.0854 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 0.0172 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

RRV RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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14

WATER

WS WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_STPD_WS_20
19-09-05_1700

RG_TRIP_WS_201
9-09-05_1700

RG_FLA1_WS_201
9-09-05_1330

RG_FLA1_WS_201
9-09-05_1330_FB-

HG

RG_AQUI_WS_20
19-09-05_1130

L2343326-1 L2343326-3 L2343326-4 L2343326-5 L2343326-6

17:00 17:00 13:30 13:30 11:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

21.5 <0.050 53.2 117

0.00012 <0.00010 0.00027 0.00012

<0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050

0.105 <0.010 0.094 0.028

<0.000050 <0.000050 0.000143 <0.000050

0.0069 <0.0010 <0.0010 0.0292

13.8 <0.10 10.5 37.5

0.00650 <0.00010 0.00385 0.00979

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000803 <0.000050 0.000251 0.000711

0.00051 <0.00050 <0.00050 0.00055

0.316 <0.050 0.436 1.96

2.01 <0.050 0.154 6.83

3.01 <0.10 3.59 3.69

0.000018 <0.000010 <0.000010 <0.000010

2.31 <0.050 0.921 13.3

0.104 <0.00020 0.0606 0.299

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000490 <0.000010 0.000271 0.000982

0.00095 <0.00050 0.00083 0.00075

<0.0030 <0.0030 0.0052 0.0039

LAB LAB LAB

LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00016 <0.00010 0.00014

0.00068 0.00034 0.00021

0.0470 0.0331 0.216

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.027

<0.0050 0.0075 0.0134

21.8 <0.050 51.7 115

<0.00010 0.00011 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sampled Time
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14

WATER

WS WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_ERSCMC_WS
_2019-09-

05_1321_FB-HG

RG_ERSCMC_WS
_2019-09-05_1321

RG_RIVER_WS_2
019-09-05_1700

RG_RIVER_WS_2
019-09-

05_1700_HG-FB

RG_FBLANK_WS_
2019-09-05_1700

L2343326-7 L2343326-8 L2343326-9 L2343326-10 L2343326-11

01:21 13:21 17:00 17:00 17:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

59.0 21.9 <0.050

0.00029 0.00015 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.069 0.105 <0.010

0.000054 0.000051 <0.000050

0.0080 0.0067 <0.0010

19.0 13.9 <0.10

0.00569 0.00656 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00142 0.000796 <0.000050

<0.00050 0.00052 <0.00050

0.723 0.337 <0.050

4.36 1.95 <0.050

2.30 2.96 <0.10

<0.000010 0.000034 <0.000010

3.18 2.51 <0.050

0.205 0.107 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00117 0.000483 <0.000010

0.00066 0.00095 <0.00050

<0.0030 0.0149 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 0.00016 <0.00010

0.00017 0.00066 <0.00010

0.0776 0.0477 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0060 <0.0050 <0.0050

57.2 21.5 <0.050

0.00020 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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14

WATER

WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_TRIP_WS_201
9-09-05_1700

RG_PAIR_WS_201
9-09-06_1030

RG_BLANK RG_PAIR_WS_201
9-09-06_1030_FB-

HG

L2343326-12 L2343326-13 L2343326-14 L2343326-15

17:00 10:30 17:00 10:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 59.5 <0.050

<0.00010 0.00026 <0.00010

<0.10 0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 0.057 <0.010

<0.000050 0.000157 <0.000050

<0.0010 0.0081 <0.0010

<0.10 19.5 <0.10

<0.00010 0.00138 <0.00010

<0.00050 0.00052 <0.00050 <0.00050

<0.000050 0.00107 <0.000050

<0.00050 <0.00050 <0.00050

<0.050 0.501 <0.050

<0.050 9.25 <0.050

<0.10 2.16 <0.10

<0.000010 <0.000010 <0.000010

<0.050 2.46 <0.050

<0.00020 0.232 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000992 <0.000010

<0.00050 0.00060 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB

LAB LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

<0.00010 <0.00010

0.0734 <0.00010

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

<0.050 61.2 <0.050

0.00017 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals



20-SEP-19 10:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_STPD_WS_20
19-09-05_1700

RG_TRIP_WS_201
9-09-05_1700

RG_FLA1_WS_201
9-09-05_1330

RG_FLA1_WS_201
9-09-05_1330_FB-

HG

RG_AQUI_WS_20
19-09-05_1130

L2343326-1 L2343326-3 L2343326-4 L2343326-5 L2343326-6

17:00 17:00 13:30 13:30 11:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.034 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0065 <0.0010 0.0279

13.7 <0.0050 10.9 38.2

0.00072 0.00035 0.00034

<0.0000050 <0.0000050 <0.0000050

0.000836 0.000221 0.000734

<0.00050 <0.00050 0.00053

0.281 <0.050 0.389 2.06

2.38 0.147 7.44

2.67 3.26 3.46

<0.000010 <0.000010 <0.000010

2.18 <0.050 0.819 12.8

0.106 0.0598 0.309

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000471 0.000254 0.000940

<0.00050 <0.00050 <0.00050

<0.0010 0.0021 0.0022

Dissolved Metals



20-SEP-19 10:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343326 CONTD....

9PAGE of
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14

WATER

WS WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_ERSCMC_WS
_2019-09-

05_1321_FB-HG

RG_ERSCMC_WS
_2019-09-05_1321

RG_RIVER_WS_2
019-09-05_1700

RG_RIVER_WS_2
019-09-

05_1700_HG-FB

RG_FBLANK_WS_
2019-09-05_1700

L2343326-7 L2343326-8 L2343326-9 L2343326-10 L2343326-11

01:21 13:21 17:00 17:00 17:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.011 0.035 <0.010

<0.000050 <0.000050 <0.000050

0.0076 0.0065 <0.0010

19.4 14.2 <0.10

0.00024 0.00067 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.00138 0.000754 <0.000050

<0.00050 <0.00050 <0.00050

0.737 0.290 <0.050

4.62 2.47 <0.050

2.16 2.77 <0.050

<0.000010 <0.000010 <0.000010

3.09 2.17 <0.050

0.203 0.105 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00109 0.000474 <0.000010

<0.00050 <0.00050 <0.00050

0.0014 0.0011 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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14

WATER

WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_TRIP_WS_201
9-09-05_1700

RG_PAIR_WS_201
9-09-06_1030

RG_BLANK RG_PAIR_WS_201
9-09-06_1030_FB-

HG

L2343326-12 L2343326-13 L2343326-14 L2343326-15

17:00 10:30 17:00 10:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0080 <0.0010

<0.0050 18.2 <0.10

<0.00010 <0.00010

<0.0000050 <0.0000050

0.00112 <0.000050

<0.00050 <0.00050

<0.050 0.474 <0.050

9.20 <0.050

2.04 <0.050

<0.000010 <0.000010

<0.050 2.17 <0.050

0.227 <0.00020

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000930 <0.000010

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

L2343326-1

L2343326-10
L2343326-14
L2343326-5
L2343326-7

Water sample(s) for dissolved mercury analysis was not submitted in glass or PTFE 
container with HCl preservative.  Results may be biased low.
Sample Received, Not Listed on Submitted Chain of Custody / Analytical Request Form
Sample Received, Not Listed on Submitted Chain of Custody / Analytical Request Form
Sample Received, Not Listed on Submitted Chain of Custody / Analytical Request Form
Sample Received, Not Listed on Submitted Chain of Custody / Analytical Request Form

Qualifiers for Individual Samples Listed:

Sample Number

RG_STPD_WS_2019-09-05_

RG_RIVER_WS_2019-09-05_
RG_BLANK
RG_FLA1_WS_2019-09-05_1
RG_ERSCMC_WS_2019-09-

Client Sample  ID       Description      

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

WSMD

SR:COC
SR:COC
SR:COC
SR:COC

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory

Qualifier      

Description Qualifier      

Description       Qualifier      

20-SEP-19 10:47 (MT)
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11PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2343326-1, -11, -13, -14, -4, -6, -8, -9
L2343326-1, -11, -13, -14, -4, -6, -8, -9
L2343326-1, -11, -13, -14, -4, -6, -8, -9
L2343326-1, -11, -13, -14, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9
L2343326-1, -11, -12, -13, -14, -3, -4, -6, -8, -9

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Antimony (Sb)-Total
Barium (Ba)-Total
Boron (B)-Total
Calcium (Ca)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Molybdenum (Mo)-Total
Potassium (K)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

Version: FINAL REV. 2
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NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL REV. 2
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Regional Effects

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4797016

R4793333

R4803049

R4802988

R4790231

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

WG3158085-6

WG3158085-5

WG3158085-4

WG3157303-3

WG3157303-2

WG3157303-1

WG3159222-2

WG3159222-1

WG3159138-3

WG3159138-2

WG3159138-1

WG3156275-6

WG3156275-5

L2343326-4

L2343326-3

LF

L2343326-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

1.4

103.1

1.4

<1.0

101.6

<1.0

97.2

<0.000020

<0.000020

97.5

<0.000020

102.2

<0.050

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

07-SEP-19

07-SEP-19

2.8

N/A

N/A

20

20

20

85-115

85-115

80-120

80-120

85-115

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

RPD-NA

1.5

<1.0

<0.000020
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Quality Control Report
Page 2 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

R4804348

R4804348

R4790231

R4793333

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

DUP

LCS

MB

WG3160623-2

WG3160623-6

WG3160623-1

WG3160623-5

WG3160623-7

WG3160623-2

WG3160623-6

WG3160623-1

WG3160623-5

WG3160623-8

WG3156275-6

WG3156275-5

WG3157303-3

WG3157303-2

WG3157303-1

L2343326-12

L2343326-12

L2343326-3

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

103.0

103.9

<0.50

<0.50

<0.50

104.7

110.5

<0.50

<0.50

102.2

100.8

<0.50

<2.0

96.9

<2.0

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

07-SEP-19

07-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

N/A

N/A

20

10

80-120

80-120

80-120

80-120

70-130

90-110

90-110

%

%

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

uS/cm

%

uS/cm

0.5

0.5

0.5

0.5

0.5

2

RPD-NA

RPD-NA

<0.50

<2.0
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Quality Control Report
Page 3 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

R4790231

R4795914

R4808595

R4806346

R4793928

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

WG3156275-6

WG3156275-5

WG3157872-2

WG3157872-1

WG3162255-6

WG3162255-5

WG3161007-3

WG3161007-2

WG3161007-1

WG3161007-4

WG3157432-12

WG3157432-10

LF

L2343326-9

L2343326-8

L2343326-12

TMRM

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

101.8

<0.020

98.2

<0.0000050

98.2

<0.0000050

<0.00050

96.6

<0.00050

117.3

<0.050

<0.0050

<0.050

<0.050

95.1

102.1

97.6

97.9

07-SEP-19

07-SEP-19

11-SEP-19

11-SEP-19

15-SEP-19

15-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

90-110

80-120

80-120

80-120

70-130

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

ug/L

%

ug/L

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.02

0.000005

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00050

<0.050

<0.0050

<0.050

<0.050
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4793928

R4803049

Batch

Batch

MB

MS

LCS

WG3157432-9

WG3157432-11

WG3159222-2

L2343326-12

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

<0.050

<0.0050

<0.050

<0.050

97.2

108.7

100.9

99.6

97.8

102.1

99.0

99.7

94.4

101.0

100.1

103.4

100.1

98.6

99.0

99.6

97.0

96.6

99.2

99.3

101.2

98.6

101.2

99.0

97.9

95.8

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.005

0.05

0.05
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4803049Batch
LCS

MB

WG3159222-2

WG3159222-1 LF

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

102.4

105.6

97.3

101.1

99.9

98.0

99.2

94.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

15



Quality Control Report
Page 6 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4803049

R4802988

Batch

Batch

MB

DUP

WG3159222-1

WG3159138-3

LF

L2343326-1

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0177

0.00017

0.00078

0.0498

<0.000050

<0.010

<0.0000050

21.7

0.00013

<0.00010

<0.00050

0.107

<0.000050

0.0069

13.6

0.00647

0.000856

0.00055

0.325

0.00201

2.97

0.000037

2.24

0.111

<0.000010

<0.00010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

18

4.5

0.5

1.7

N/A

N/A

N/A

0.9

9.7

N/A

N/A

2.1

N/A

0.9

1.7

0.5

6.3

7.8

2.6

0.0

1.3

0.000019

2.8

6.0

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

0.00002

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

0.0148

0.00017

0.00078

0.0489

<0.000050

<0.010

0.0000064

21.5

0.00012

<0.00010

<0.00050

0.105

<0.000050

0.0069

13.8

0.00650

0.000803

0.00051

0.316

0.00201

3.01

0.000018

2.31

0.104

<0.000010

<0.00010

15



Quality Control Report
Page 7 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4802988Batch
DUP

LCS

WG3159138-3

WG3159138-2

L2343326-1
Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

<0.010

0.000476

0.00094

<0.0030

101.6

104.8

101.0

99.7

97.9

98.5

103.0

100.4

102.1

101.2

99.6

100.2

99.1

105.2

97.8

104.0

101.3

102.1

98.9

102.4

105.1

99.1

114.2

110.0

97.4

102.1

95.8

108.1

102.3

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

N/A

2.8

0.9

N/A

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

<0.010

0.000490

0.00095

<0.0030

15



Quality Control Report
Page 8 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4802988Batch
LCS

MB

WG3159138-2

WG3159138-1

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

96.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

15



Quality Control Report
Page 9 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4804468Batch
LCS

MB

WG3160377-2

WG3160377-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

106.6

106.8

103.8

103.2

104.4

93.4

105.2

100.1

103.8

104.6

100.7

99.5

102.1

97.3

102.6

106.2

104.9

104.2

108.7

101.4

104.9

100.7

109.0

103.4

105.5

101.9

98.3

104.9

104.5

111.0

<0.0030

<0.00010

<0.00010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

15



Quality Control Report
Page 10 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4804468

R4801689

Batch

Batch

MB

DUP

LCS

LCS

WG3160377-1

WG3158588-11

WG3158588-10

WG3158588-6

L2343326-11

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

106.2

105.3

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

N/A 20

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

RPD-NA<0.0050

15



Quality Control Report
Page 11 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

Water

R4801689

R4790231

R4790231

R4798668

R4794549

R4793333

Batch

Batch

Batch

Batch

Batch

Batch

MB

MB

MS

LCS

MB

LCS

MB

CRM

LCS

MB

DUP

LCS

WG3158588-5

WG3158588-9

WG3158588-12

WG3156275-6

WG3156275-5

WG3156275-6

WG3156275-5

WG3156476-4

WG3157489-87

WG3157489-85

WG3157303-3

WG3157303-2

L2343326-11

CL-ORP

L2343326-3

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

<0.0050

<0.0050

98.4

102.9

<0.0010

101.3

<0.0050

216

103.7

<0.0020

5.21

7.03

11-SEP-19

11-SEP-19

11-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

0.19 0.2

75-125

90-110

90-110

210-230

80-120

6.9-7.1

mg/L

mg/L

%

%

mg/L

%

mg/L

mV

%

mg/L

pH

pH

0.005

0.005

0.001

0.005

0.002

J5.40

15



Quality Control Report
Page 12 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

R4787749

R4790231

R4793289

R4797928

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

DUP

DUP

LCS

LCS

LCS

LCS

MB

WG3155163-19

WG3155163-15

WG3155163-18

WG3155163-7

WG3155163-8

WG3156275-6

WG3156275-5

WG3155681-11

WG3155681-10

WG3158606-11

WG3158606-7

WG3158606-10

WG3158606-14

WG3158606-2

WG3158606-6

WG3158606-1

L2343326-6

L2343326-3

L2343326-14

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

0.0042

100.5

98.6

<0.0010

<0.0010

101.0

<0.30

101.9

<10

<0.050

<0.050

97.9

95.8

99.1

95.8

<0.050

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

07-SEP-19

07-SEP-19

09-SEP-19

09-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11

N/A

N/A

20

20

20

80-120

80-120

90-110

85-115

75-125

75-125

75-125

75-125

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

%

%

%

%

mg/L

0.001

0.001

0.3

10

0.05

RPD-NA

RPD-NA

0.0038

<0.050

<0.050

15



Quality Control Report
Page 13 ofReport Date: 20-SEP-19Workorder: L2343326

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4797928

R4801248

R4788663

Batch

Batch

Batch

MB

MB

MB

MS

MS

LCS

LCS

MB

MB

LCS

MB

WG3158606-13

WG3158606-5

WG3158606-9

WG3158606-12

WG3158606-8

WG3158841-10

WG3158841-12

WG3158841-11

WG3158841-9

WG3155656-11

WG3155656-10

L2343326-3

L2343326-14

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

<0.050

<0.050

97.9

99.8

97.8

102.2

<1.0

<1.0

99.0

<0.10

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

08-SEP-19

08-SEP-19

70-130

70-130

85-115

85-115

85-115

mg/L

mg/L

mg/L

%

%

%

%

mg/L

mg/L

%

NTU

0.05

0.05

0.05

1

1

0.1

15



Quality Control Report
Page 14 ofReport Date: 20-SEP-19Workorder: L2343326

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

15



Quality Control Report
Page 15 ofReport Date: 20-SEP-19Workorder: L2343326

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
4
6
8
9

11
12
13
14

1
3
4
6
8
9

11
12
13
14

05-SEP-19 17:00
05-SEP-19 17:00
05-SEP-19 13:30
05-SEP-19 11:30
05-SEP-19 13:21
05-SEP-19 17:00
05-SEP-19 17:00
05-SEP-19 17:00
05-SEP-19 10:30
05-SEP-19 17:00

05-SEP-19 17:00
05-SEP-19 17:00
05-SEP-19 13:30
05-SEP-19 11:30
05-SEP-19 13:21
05-SEP-19 17:00
05-SEP-19 17:00
05-SEP-19 17:00
05-SEP-19 10:30
05-SEP-19 17:00

09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45

10-SEP-19 10:00
10-SEP-19 10:00
10-SEP-19 10:00
10-SEP-19 10:00
10-SEP-19 10:00
10-SEP-19 10:00
10-SEP-19 10:00
10-SEP-19 10:00
10-SEP-19 10:00
10-SEP-19 10:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

97
97

100
102
100
97
97
97

103
97

113
113
116
119
117
113
113
113
120
113

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2343326 were received on 07-SEP-19 08:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

10-SEP-19

Lab Work Order #: L2344834

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
17-SEP-19 16:30 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
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Regional EffectsC of C Numbers:
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17-SEP-19 16:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344834 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_ALE1_WS_20
19-09-08_0800

RG_EROL_WS_20
19-09-08_1110

RG_RIVER_WS_2
019-09-08_1400

RG_RIVER_WS_2
019-09-08_0916

RG_MIC2_WS_201
9-09-08_0916

L2344834-1 L2344834-2 L2344834-3 L2344834-4 L2344834-5

08:00 11:00 14:00 09:16 09:16

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

539 463 426 431 430

283 260 232 229 226

8.29 8.29 8.43 8.31 8.32

321 387 323 421 286

1.4 3.5 1.0 9.5 9.4

309 263 269 281 267

0.25 0.96 0.47 7.09 6.01

4.6 4.2 <1.0 1.6 1.5

252 240 161 145 147

2.6 2.4 6.2 2.8 3.2

<1.0 <1.0 <1.0 <1.0 <1.0

255 243 168 148 150

0.0061 0.0081 0.0050 0.0086 0.0095

<0.050 <0.050 <0.050 <0.050 <0.050

17.6 4.35 1.70 1.04 1.04

0.124 0.090 0.185 0.108 0.105

100 101 97.8 102 99.7

0.0629 <0.0050 2.22 0.0539 0.0437

<0.0010 <0.0010 0.0014 <0.0010 <0.0010

0.050 0.142 0.298 0.137 0.171

<0.0010 <0.0010 <0.0010 0.0018 0.0026

<0.0020 0.0087 <0.0020 0.0148 0.0171

25.5 18.8 61.5 80.9 80.6

6.13 5.37 4.84 4.68 4.71

6.16 5.42 4.74 4.76 4.70

0.2 0.5 -1.1 0.8 -0.1

0.82 0.89 <0.50 1.57 1.91

1.19 1.16 <0.50 2.11 1.99

0.0088 0.0077 0.0045 0.0833 0.0728

<0.00010 <0.00010 <0.00010 0.00017 0.00018

0.00014 0.00015 0.00018 0.00056 0.00059

0.139 0.171 0.0660 0.131 0.132

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.020 <0.010 <0.010 0.013 0.013

0.0246 0.0177 0.0148 0.0387 0.0343

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



17-SEP-19 16:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344834 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS
08-SEP-19 08-SEP-19

RG_TRIP_WS_201
9-09-08_0916

RG_FBLANK_WS_
2019-09-08_0916

L2344834-6 L2344834-7

09:16 09:16

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 <2.0

<0.50 <0.50

5.49 5.43

436 409

<1.0 <1.0

<10 <10

<0.10 <0.10

1.6 1.6

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

0.0460 0.0146

<0.050 <0.050

<0.50 <0.50

<0.020 <0.020

0.0 0.0

<0.0050 <0.0050

<0.0010 <0.0010

<0.050 <0.050

<0.0010 <0.0010

<0.0020 <0.0020

<0.30 <0.30

<0.10 <0.10

<0.10 <0.10

0.0 0.0

<0.50

<0.50 <0.50

0.0065 <0.0030

<0.00010 <0.00010

<0.00010 <0.00010

0.00042 <0.00010

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV RRV

RRV

RRV



17-SEP-19 16:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344834 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_ALE1_WS_20
19-09-08_0800

RG_EROL_WS_20
19-09-08_1110

RG_RIVER_WS_2
019-09-08_1400

RG_RIVER_WS_2
019-09-08_0916

RG_MIC2_WS_201
9-09-08_0916

L2344834-1 L2344834-2 L2344834-3 L2344834-4 L2344834-5

08:00 11:00 14:00 09:16 09:16

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

78.8 73.1 59.9 60.5 60.5

0.00034 <0.00010 0.00027 0.00015 <0.00010

<0.10 <0.10 <0.10 0.17 0.15

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.017 0.060 <0.010 0.283 0.274

0.000110 0.000055 <0.000050 0.000247 0.000231

0.0115 0.0034 0.0082 0.0062 0.0060

21.1 15.4 20.3 18.9 19.0

0.00064 0.0158 0.00226 0.0201 0.0191

<0.00050 <0.00050 <0.00050 0.00155 0.00148

0.00109 0.000550 0.00116 0.000855 0.000898

0.00057 <0.00050 <0.00050 0.00084 0.00080

1.14 0.578 0.619 0.974 0.959

0.702 0.097 9.47 1.54 1.46

4.31 3.00 2.14 2.10 2.11

0.000022 <0.000010 <0.000010 <0.000010 <0.000010

10.9 4.49 2.03 3.40 3.30

0.328 0.126 0.232 0.174 0.173

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 0.00012 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000766 0.000372 0.00116 0.000808 0.000822

<0.00050 <0.00050 <0.00050 0.00130 0.00120

0.0060 <0.0030 <0.0030 0.0045 0.0043

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 0.0044 0.0038

<0.00010 <0.00010 <0.00010 0.00016 0.00017

<0.00010 0.00010 0.00016 0.00047 0.00048

0.118 0.186 0.0659 0.125 0.129

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.019 <0.010 <0.010 0.011 0.011

0.0084 <0.0050 0.0064 0.0075 0.0054

80.2 77.9 61.7 60.8 59.2

<0.00010 <0.00010 0.00020 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals



17-SEP-19 16:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344834 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS
08-SEP-19 08-SEP-19

RG_TRIP_WS_201
9-09-08_0916

RG_FBLANK_WS_
2019-09-08_0916

L2344834-6 L2344834-7

09:16 09:16

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

0.913 <0.050

<0.00010 0.00032

<0.10 <0.10

<0.00050 <0.00050

<0.010 <0.010

0.000159 <0.000050

<0.0010 <0.0010

<0.10 <0.10

0.00031 <0.00010

<0.00050 <0.00050

<0.000050 <0.000050

<0.00050 <0.00050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.000010 <0.000010

0.086 <0.050

0.00056 <0.00020

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

<0.000010 <0.000010

<0.00050 <0.00050

0.0064 <0.0030

LAB

LAB LAB

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

<0.050 <0.050

<0.00010

<0.10

Total Metals

Dissolved Metals

RRV

RRV

RRV

RRV

RRV

RRV

RRV



17-SEP-19 16:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_ALE1_WS_20
19-09-08_0800

RG_EROL_WS_20
19-09-08_1110

RG_RIVER_WS_2
019-09-08_1400

RG_RIVER_WS_2
019-09-08_0916

RG_MIC2_WS_201
9-09-08_0916

L2344834-1 L2344834-2 L2344834-3 L2344834-4 L2344834-5

08:00 11:00 14:00 09:16 09:16

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 0.077 0.062

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0115 0.0033 0.0079 0.0058 0.0056

20.2 15.9 19.0 18.7 19.1

0.00011 0.00200 0.00099 0.00085 0.00104

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00129 0.000561 0.00117 0.000919 0.000981

<0.00050 <0.00050 <0.00050 0.00061 0.00058

1.15 0.599 0.627 0.993 1.01

0.852 0.083 9.94 1.56 1.43

4.27 2.88 2.00 1.86 1.83

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

10.8 4.73 1.94 3.39 3.38

0.308 0.129 0.232 0.177 0.181

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000764 0.000330 0.00107 0.000725 0.000733

<0.00050 <0.00050 <0.00050 0.00059 0.00059

0.0010 <0.0010 <0.0010 0.0019 0.0016

Dissolved Metals



17-SEP-19 16:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS
08-SEP-19 08-SEP-19

RG_TRIP_WS_201
9-09-08_0916

RG_FBLANK_WS_
2019-09-08_0916

L2344834-6 L2344834-7

09:16 09:16

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050 <0.10

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050 <0.050

<0.050

<0.050

<0.000010

<0.050 <0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010

Dissolved Metals



Reference Information

B

MS-B

RRV

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

17-SEP-19 16:30 (MT)

L2344834 CONTD....

8PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ALS Test Code Test Description

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2344834-6, -7
L2344834-1, -2, -3
L2344834-2, -3, -4, -5, -7
L2344834-1
L2344834-2, -3, -4, -5, -7
L2344834-1
L2344834-2, -3, -4, -5, -7
L2344834-1
L2344834-1
L2344834-1
L2344834-1
L2344834-2, -3, -4, -5, -7
L2344834-1
L2344834-2, -3, -4, -5, -7
L2344834-1
L2344834-2, -3, -4, -5, -7
L2344834-1
L2344834-1
L2344834-2, -3, -4, -5, -6, -7
L2344834-1
L2344834-2, -3, -4, -5, -6, -7
L2344834-1
L2344834-1
L2344834-2, -3, -4, -5, -6, -7
L2344834-1
L2344834-1
L2344834-2, -3, -4, -5, -6, -7
L2344834-1
L2344834-2, -3, -4, -5, -6, -7
L2344834-1
L2344834-1

Magnesium (Mg)-Total
Mercury (Hg)-Total
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total
Uranium (U)-Total

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

Version: FINAL   
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MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

Version: FINAL   
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TSS-L-CL

TURBIDITY-CL

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4801069

R4800936

R4804468

R4807738

R4805428

R4808130

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3159412-14

WG3159412-13

WG3159420-20

WG3159420-19

WG3160561-3

WG3160561-2

WG3160561-1

WG3161598-2

WG3161598-1

WG3160216-2

WG3160216-1

WG3161557-2

WG3161557-1

L2344834-3

LF

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

102.6

1.6

103.0

<1.0

<0.000020

96.6

<0.000020

103.3

<0.000020

99.3

<0.000020

100.7

<0.000020

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

14-SEP-19

14-SEP-19

N/A 20

85-115

85-115

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.00002

0.00002

RPD-NA<0.000020

20



Quality Control Report
Page 2 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

Water

R4803132

R4804429

R4804429

R4803132

R4800936

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG3160206-7

WG3160206-6

WG3160206-5

WG3160206-8

WG3160652-14

WG3160652-13

WG3160652-14

WG3160652-13

WG3160206-7

WG3160206-6

WG3160206-5

WG3160206-8

WG3159420-20

WG3159420-19

L2344834-6

L2344834-6

L2344834-6

L2344834-6

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.050

100.8

<0.050

119.2

102.9

<0.50

105.0

<0.50

<0.50

101.2

<0.50

119.9

99.9

<2.0

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

N/A

N/A

20

20

85-115

75-125

80-120

80-120

90-110

75-125

90-110

mg/L

%

mg/L

%

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

uS/cm

0.05

0.5

0.5

0.5

2

RPD-NA

RPD-NA

<0.050

<0.50

20



Quality Control Report
Page 3 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

R4803132

R4811610

R4806387

R4807568

R4798388

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3160206-7

WG3160206-6

WG3160206-5

WG3160206-8

WG3162788-6

WG3162788-5

WG3161216-2

WG3161216-1

WG3161901-2

WG3161901-1

WG3158721-2

WG3158721-1

L2344834-6

L2344834-6

LF

TMRM

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

<0.020

109.2

<0.020

120.2

105.4

<0.0000050

107.1

<0.00050

107.8

<0.00050

92.3

97.6

94.0

95.8

<0.050

<0.0050

<0.050

<0.050

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

16-SEP-19

16-SEP-19

13-SEP-19

13-SEP-19

14-SEP-19

14-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

N/A 20

90-110

75-125

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

%

mg/L

%

ug/L

%

ug/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

0.0005

0.0005

0.05

0.005

0.05

0.05

RPD-NA<0.020

20



Quality Control Report
Page 4 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4804468Batch
DUP

LCS

WG3160561-3

WG3160561-2

L2344834-3
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0030

<0.00010

0.00015

0.0644

<0.000050

<0.010

0.0000080

61.8

0.00017

<0.00010

<0.00050

<0.010

<0.000050

0.0079

19.0

0.00097

0.00125

<0.00050

0.613

0.00932

1.93

<0.000010

1.94

0.239

<0.000010

<0.00010

<0.010

0.00108

<0.00050

<0.0010

98.7

98.2

99.4

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

N/A

N/A

4.6

2.2

N/A

N/A

0.000001

0.3

14

N/A

N/A

N/A

N/A

0.2

0.5

2.1

6.2

N/A

2.2

6.4

3.8

N/A

0.1

2.9

N/A

N/A

N/A

1.0

N/A

N/A

20

20

20

20

20

20

0.00001

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00016

0.0659

<0.000050

<0.010

0.0000064

61.7

0.00020

<0.00010

<0.00050

<0.010

<0.000050

0.0079

19.0

0.00099

0.00117

<0.00050

0.627

0.00994

2.00

<0.000010

1.94

0.232

<0.000010

<0.00010

<0.010

0.00107

<0.00050

<0.0010

20



Quality Control Report
Page 5 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4804468Batch
LCS

MB

WG3160561-2

WG3160561-1 LF

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

103.1

92.2

93.8

99.6

100.6

100.8

100.4

97.1

96.9

94.1

96.5

101.1

100.9

100.8

100.0

105.1

96.7

92.5

98.2

105.6

100.6

94.4

98.4

97.5

94.5

99.8

100.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

20



Quality Control Report
Page 6 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4804468

R4807738

Batch

Batch

MB

LCS

WG3160561-1

WG3161598-2

LF
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

106.2

99.2

101.0

101.3

102.7

93.6

100.6

100.3

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

20



Quality Control Report
Page 7 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4807738Batch
LCS

MB

WG3161598-2

WG3161598-1 LF

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

104.4

104.9

99.1

101.9

102.2

102.7

99.7

102.1

101.8

101.7

104.9

102.5

100.3

96.7

105.1

101.4

102.5

97.8

93.4

106.6

103.1

101.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

20



Quality Control Report
Page 8 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4807738

R4805428

Batch

Batch

MB

LCS

WG3161598-1

WG3160216-2

LF
Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

108.0

106.5

101.2

107.3

106.4

99.4

104.4

102.2

104.5

102.2

101.4

102.4

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

20



Quality Control Report
Page 9 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4805428Batch
LCS

MB

WG3160216-2

WG3160216-1

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

106.2

102.5

108.8

106.3

100.8

99.7

103.8

98.6

97.6

103.5

107.8

102.8

106.0

104.7

100.2

110.5

104.2

97.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

20



Quality Control Report
Page 10 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4805428

R4808130

Batch

Batch

MB

LCS

WG3160216-1

WG3161557-2

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

105.0

104.8

101.5

104.1

104.2

94.0

100.5

102.4

102.6

101.6

102.2

96.3

101.2

99.5

102.9

103.0

105.3

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

20



Quality Control Report
Page 11 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4808130Batch
LCS

MB

WG3161557-2

WG3161557-1

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

101.5

101.4

102.2

101.3

103.3

105.9

102.7

100.2

103.6

98.1

98.7

102.5

101.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

20



Quality Control Report
Page 12 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4808130

R4810411

Batch

Batch

MB

DUP

WG3161557-1

WG3161099-3 L2344834-7

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00028

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.050

<0.000050

<0.10

<0.000010

<0.050

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

13

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00032

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.050

<0.000050

<0.10

<0.000010

<0.050

20



Quality Control Report
Page 13 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4810411Batch
DUP

LCS

WG3161099-3

WG3161099-2

L2344834-7
Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

100.3

100.9

99.7

98.0

97.0

101.3

100.7

96.6

100.1

97.2

96.1

100.5

97.1

93.4

97.9

97.9

98.4

107.9

100.0

96.1

101.9

97.6

101.1

95.7

96.9

98.6

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

20



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4810411Batch
LCS

MB

WG3161099-2

WG3161099-1

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

100.6

100.9

100.6

99.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

0.0054

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

B

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

20



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

Water

R4810411

R4806992

R4803132

R4803132

R4800709

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

CRM

WG3161099-1

WG3160252-16

WG3160252-14

WG3160252-13

WG3160252-15

WG3160206-7

WG3160206-6

WG3160206-5

WG3160206-8

WG3160206-7

WG3160206-6

WG3160206-5

WG3160206-8

WG3159014-3

WG3159014-5

L2344834-7

L2344834-7

L2344834-6

L2344834-6

L2344834-6

L2344834-6

CL-ORP

CL-ORP

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

<0.0030

0.0148

105.7

<0.0050

106.3

<0.0010

103.6

<0.0010

122.0

<0.0050

103.0

<0.0050

120.7

213

15-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

1.4

N/A

N/A

20

20

20

85-115

75-125

90-110

75-125

90-110

75-125

210-230

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

0.003

0.005

0.001

0.005

RPD-NA

RPD-NA

0.0146

<0.0010

<0.0050

20



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

R4800709

R4807372

R4800936

R4798948

R4803132

Batch

Batch

Batch

Batch

Batch

CRM

LCS

MB

LCS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

MS

WG3159014-5

WG3161837-6

WG3161837-5

WG3159420-20

WG3158847-3

WG3158847-2

WG3158847-6

WG3158847-1

WG3158847-5

WG3158847-4

WG3160206-7

WG3160206-6

WG3160206-5

WG3160206-8

CL-ORP

L2344834-7

L2344834-1

L2344834-6

L2344834-6

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

217

116.6

<0.0020

7.03

<0.0010

99.1

98.8

<0.0010

<0.0010

104.1

<0.30

100.9

<0.30

118.3

11-SEP-19

14-SEP-19

14-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

N/A

N/A

20

20

210-230

80-120

6.9-7.1

80-120

80-120

70-130

90-110

75-125

mV

%

mg/L

pH

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

0.002

0.001

0.001

0.3

RPD-NA

RPD-NA

<0.0010

<0.30

20



Quality Control Report
Page 17 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

R4801730

R4801170

Batch

Batch

DUP

LCS

MB

DUP

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

WG3158128-9

WG3158128-8

WG3158128-7

WG3159658-19

WG3159658-10

WG3159658-11

WG3159658-12

WG3159658-13

WG3159658-14

WG3159658-16

WG3159658-8

WG3159658-9

WG3159658-1

WG3159658-15

WG3159658-2

WG3159658-3

WG3159658-4

WG3159658-5

WG3159658-6

L2344834-1

L2344834-7

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

318

97.9

<10

<0.050

101.4

106.4

101.1

103.1

100.9

101.1

99.5

101.6

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

11-SEP-19

11-SEP-19

11-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

2.9

N/A

20

20

85-115

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

mg/L

%

mg/L

mg/L

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

10

0.05

0.05

0.05

0.05

0.05

0.05

RPD-NA

309

<0.050

20
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Page 18 ofReport Date: 17-SEP-19Workorder: L2344834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4801170

R4807649

R4800912

Batch

Batch

Batch

MB

MB

MS

LCS

MB

DUP

LCS

LCS

MB

MB

WG3159658-6

WG3159658-7

WG3159658-20

WG3160658-8

WG3160658-7

WG3159006-31

WG3159006-5

WG3159006-8

WG3159006-4

WG3159006-7

L2344834-7

L2344834-1

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<0.050

<0.050

98.0

94.5

<1.0

0.25

94.5

94.5

<0.10

<0.10

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

0.4 15

70-130

85-115

85-115

85-115

mg/L

mg/L

%

%

mg/L

NTU

%

%

NTU

NTU

0.05

0.05

1

0.1

0.1

0.25

20



Quality Control Report
Page 19 ofReport Date: 17-SEP-19Workorder: L2344834

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

20



Quality Control Report
Page 20 ofReport Date: 17-SEP-19Workorder: L2344834

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7

1
2
3
4
5
6
7

08-SEP-19 08:00
08-SEP-19 11:00
08-SEP-19 14:00
08-SEP-19 09:16
08-SEP-19 09:16
08-SEP-19 09:16
08-SEP-19 09:16

08-SEP-19 08:00
08-SEP-19 11:00
08-SEP-19 14:00
08-SEP-19 09:16
08-SEP-19 09:16
08-SEP-19 09:16
08-SEP-19 09:16

11-SEP-19 15:00
11-SEP-19 15:00
11-SEP-19 15:00
11-SEP-19 15:00
11-SEP-19 15:00
11-SEP-19 15:00
11-SEP-19 15:00

11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25

79
76
73
78
78
78
78

73
70
67
72
72
72
72

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2344834 were received on 10-SEP-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

20
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19-SEP-19 17:07 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346303 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_RIVER_WS_2
019-09-09_0945

RG_FBLANK_WS_
2019-09-09_0945

RG_MIWW_WS_2
019-09-09_1250

RG_FLOX_WS_20
19-09-09_0945

RG_ERUP_WS_20
19-09-09_0850

L2346303-1 L2346303-2 L2346303-3 L2346303-4 L2346303-5

09:45 09:45 12:50 09:45 08:50

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

314 <2.0 417 312 442

174 <0.50 219 178 251

8.38 5.55 8.32 8.39 8.38

399 445 380 312 292

<1.0 <1.0 <1.0 <1.0 1.5

188 <10 263 181 273

0.53 <0.10 0.69 0.53 1.75

<1.0 1.7 <1.0 <1.0 <1.0

174 <1.0 171 175 230

4.2 <1.0 2.8 4.4 6.0

<1.0 <1.0 <1.0 <1.0 <1.0

178 <1.0 174 180 236

<0.0050 <0.0050 0.0753 0.0077 0.0080

<0.050 <0.050 <0.050 <0.050 <0.050

<0.50 <0.50 2.56 <0.50 1.44

0.182 <0.020 0.149 0.178 0.240

97.2 0.0 98.5 98.7 99.5

<0.0050 <0.0050 0.0119 <0.0050 0.0410

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.050 <0.050 0.232 0.142 0.217

<0.0010 <0.0010 0.0013 <0.0010 0.0012

0.0038 <0.0020 0.0051 0.0037 0.0072

2.43 <0.30 52.3 2.43 21.2

3.62 <0.10 4.65 3.65 5.21

3.52 <0.10 4.58 3.60 5.19

-1.4 0.0 -0.7 -0.6 -0.2

1.65 <0.50 1.22 1.40 2.53

1.96 <0.50 1.87 1.91 3.35

0.0098 <0.0030 0.0140 0.0112 0.0260

<0.00010 <0.00010 0.00013 <0.00010 <0.00010

0.00021 <0.00010 0.00019 0.00024 0.00053

0.0440 <0.00010 0.158 0.0423 0.119

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.017 <0.010 0.013

<0.0050 <0.0050 0.0263 <0.0050 0.0056

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346303 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
10-SEP-19 10-SEP-19 10-SEP-19 09-SEP-19 10-SEP-19

RG_RIVER_WS_2
019-09-10_1500

RG_DOMRS_WS_
2019-09-10_1300

RG_ERWSF_WS_
2019-09-10_1440

RG_MIWW_WS_2
019-09-

09_1250_FB-HG

RG_DOMRS_WS_
2019-09-

10_1300_FB-HG

L2346303-6 L2346303-7 L2346303-8 L2346303-9 L2346303-10

15:00 13:00 14:40 12:50 13:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

385 380 462

203 205 227

8.33 8.29 8.36

387 430 422

1.6 2.2 1.9

239 236 276

2.99 2.96 2.53

1.8 2.0 <1.0

191 195 209

3.2 <1.0 4.8

<1.0 <1.0 <1.0

194 195 214

0.0161 0.0156 0.0238

<0.050 <0.050 <0.050

3.04 3.04 18.8

0.133 0.131 0.098

96.5 97.2 102

0.0060 0.0055 0.112

<0.0010 <0.0010 0.0101

0.193 0.222 0.332

0.0016 0.0016 0.0060

0.0076 0.0069 0.0168

18.8 18.8 9.88

4.36 4.39 5.03

4.21 4.26 5.14

-1.8 -1.4 1.1

2.76 2.15 3.05

2.88 2.89 3.15

0.0170 0.0144 0.0280

<0.00010 <0.00010 0.00013

0.00046 0.00041 0.00037

0.123 0.120 0.158

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 0.010 0.017

<0.0050 <0.0050 0.0052

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



19-SEP-19 17:07 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346303 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_RIVER_WS_2
019-09-09_0945

RG_FBLANK_WS_
2019-09-09_0945

RG_MIWW_WS_2
019-09-09_1250

RG_FLOX_WS_20
19-09-09_0945

RG_ERUP_WS_20
19-09-09_0850

L2346303-1 L2346303-2 L2346303-3 L2346303-4 L2346303-5

09:45 09:45 12:50 09:45 08:50

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

47.4 <0.050 62.4 46.3 61.1

0.00012 0.00033 <0.00010 0.00016 0.00011

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.042 <0.010 0.048 0.045 0.238

<0.000050 <0.000050 0.000070 <0.000050 0.000081

<0.0010 <0.0010 0.0098 <0.0010 0.0080

12.9 <0.10 17.2 14.5 27.1

0.00170 <0.00010 0.00348 0.00171 0.0208

0.00066 <0.00050 0.00071 0.00070 0.00056

0.000374 <0.000050 0.000931 0.000397 0.000909

<0.00050 <0.00050 <0.00050 <0.00050 0.00055

0.406 <0.050 1.15 0.416 1.36

0.133 <0.050 0.847 0.110 0.291

3.12 <0.10 2.78 3.21 4.59

<0.000010 <0.000010 <0.000010 <0.000010 0.000029

0.735 <0.050 4.07 0.762 3.06

0.0607 <0.00020 0.260 0.0622 0.204

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000328 <0.000010 0.000551 0.000321 0.000838

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 0.0031 <0.0030 0.0319

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00010 <0.00010 <0.00010

0.00024 <0.00010 0.00019 0.00025 0.00049

0.0408 <0.00010 0.147 0.0398 0.112

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.016 <0.010 0.012

<0.0050 <0.0050 0.0129 <0.0050 <0.0050

46.6 <0.050 60.0 48.2 58.7

0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
10-SEP-19 10-SEP-19 10-SEP-19 09-SEP-19 10-SEP-19

RG_RIVER_WS_2
019-09-10_1500

RG_DOMRS_WS_
2019-09-10_1300

RG_ERWSF_WS_
2019-09-10_1440

RG_MIWW_WS_2
019-09-

09_1250_FB-HG

RG_DOMRS_WS_
2019-09-

10_1300_FB-HG

L2346303-6 L2346303-7 L2346303-8 L2346303-9 L2346303-10

15:00 13:00 14:40 12:50 13:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

58.9 57.0 68.5

0.00010 0.00010 0.00014

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.619 0.593 0.338

<0.000050 <0.000050 0.000065

0.0045 0.0044 0.0027

15.8 15.4 15.5

0.137 0.132 0.00355

0.00058 0.00057 0.00052 <0.00050 <0.00050

0.000859 0.000860 0.000454

<0.00050 <0.00050 0.00062

1.06 1.06 1.76

0.467 0.466 0.445

4.67 4.64 1.20

<0.000010 <0.000010 <0.000010

3.05 2.93 12.6

0.190 0.186 0.139

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000370 0.000367 0.000367

<0.00050 <0.00050 <0.00050

0.0048 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00012

0.00034 0.00035 0.00034

0.111 0.112 0.151

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.016

<0.0050 <0.0050 <0.0050

56.8 57.7 67.0

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_RIVER_WS_2
019-09-09_0945

RG_FBLANK_WS_
2019-09-09_0945

RG_MIWW_WS_2
019-09-09_1250

RG_FLOX_WS_20
19-09-09_0945

RG_ERUP_WS_20
19-09-09_0850

L2346303-1 L2346303-2 L2346303-3 L2346303-4 L2346303-5

09:45 09:45 12:50 09:45 08:50

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.013 <0.010 0.016 0.012 0.033

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.0010 <0.0010 0.0093 <0.0010 0.0074

13.9 <0.10 16.7 14.0 25.5

0.00016 <0.00010 0.00056 0.00012 0.00051

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000384 <0.000050 0.000846 0.000403 0.000897

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.440 <0.050 1.10 0.422 1.32

0.133 <0.050 1.10 0.191 0.409

3.07 <0.050 2.83 3.10 4.45

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

0.804 <0.050 4.27 0.774 2.99

0.0641 <0.00020 0.248 0.0661 0.195

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000333 <0.000010 0.000589 0.000342 0.000870

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0020 <0.0010 0.0018 0.0013 0.0136

Dissolved Metals

DTSE



19-SEP-19 17:07 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
10-SEP-19 10-SEP-19 10-SEP-19 09-SEP-19 10-SEP-19

RG_RIVER_WS_2
019-09-10_1500

RG_DOMRS_WS_
2019-09-10_1300

RG_ERWSF_WS_
2019-09-10_1440

RG_MIWW_WS_2
019-09-

09_1250_FB-HG

RG_DOMRS_WS_
2019-09-

10_1300_FB-HG

L2346303-6 L2346303-7 L2346303-8 L2346303-9 L2346303-10

15:00 13:00 14:40 12:50 13:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

0.162 0.168 0.121

<0.000050 <0.000050 <0.000050

0.0042 0.0042 0.0024

14.8 14.8 14.6

0.0116 0.0133 0.00043

<0.0000050 <0.0000050 <0.0000050

0.000797 0.000810 0.000439

<0.00050 <0.00050 0.00053

1.02 1.06 1.74

0.586 0.591 0.464

4.33 4.35 0.991

<0.000010 <0.000010 <0.000010

2.89 2.93 12.5

0.185 0.187 0.137

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000361 0.000364 0.000374

<0.00050 <0.00050 <0.00050

0.0011 0.0021 <0.0010

Dissolved Metals



Reference Information

DLHC

DTSE

DUP-H

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved Se concentration exceeds total. Positive bias on D-Se suspected due to signal enhancement from volatile selenium species. 
Contact ALS if an alternative test to address this interference is needed.
Duplicate results outside ALS DQO, due to sample heterogeneity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

19-SEP-19 17:07 (MT)

L2346303 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2346303-2, -3
L2346303-1, -2, -3, -4, -5, -6, -7, -8
L2346303-2
L2346303-1, -2, -3, -4, -5, -6, -7, -8
L2346303-2
L2346303-1, -2, -3, -4, -5, -6, -7, -8
L2346303-2
L2346303-1, -2, -3, -4, -5, -6, -7, -8
L2346303-2
L2346303-1, -2, -3, -4, -5, -6, -7, -8
L2346303-2

Tin (Sn)-Total
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved

DUP-H
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects

Version: FINAL   

11



Reference Information 19-SEP-19 17:07 (MT)

L2346303 CONTD....

11PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4809828

R4809453

R4816494

R4812049

R4815568

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

MS

WG3162552-14

WG3162552-17

WG3162552-13

WG3162552-16

WG3162562-14

WG3162562-17

WG3162562-13

WG3162562-16

WG3162600-2

WG3162600-1

WG3162194-2

WG3162194-1

WG3162171-2

WG3162171-1

WG3162171-4

LF

L2346303-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

104.7

104.5

1.5

1.4

100.9

102.8

<1.0

<1.0

100.8

<0.000020

110.9

<0.000020

99.1

<0.000020

102.7

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

17-SEP-19

17-SEP-19

16-SEP-19

16-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

85-115

85-115

85-115

85-115

80-120

80-120

80-120

70-130

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

2

1

1

0.00002

0.00002

0.00002
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Quality Control Report
Page 2 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

Water

R4818289

R4804829

R4818591

R4818591

R4804829

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

WG3164521-10

WG3164521-9

WG3160753-14

WG3160753-13

WG3165184-3

WG3165184-2

WG3165184-1

WG3165184-4

WG3165184-3

WG3165184-2

WG3165184-1

WG3165184-4

WG3160753-14

WG3160753-13

L2346303-6

L2346303-6

L2346303-6

L2346303-6

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

95.2

<0.000020

101.6

<0.050

3.31

103.8

<0.50

98.6

2.73

101.6

<0.50

99.2

101.0

<0.50

18-SEP-19

18-SEP-19

12-SEP-19

12-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

12-SEP-19

12-SEP-19

18

5.1

20

20

80-120

85-115

80-120

70-130

80-120

70-130

90-110

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

0.00002

0.05

0.5

0.5

0.5

2.76

2.88
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Quality Control Report
Page 3 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4809453

R4804829

R4821972

R4818037

R4816494

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG3162562-14

WG3162562-17

WG3162562-13

WG3162562-16

WG3160753-14

WG3160753-13

WG3165929-2

WG3165929-1

WG3164673-2

WG3164673-1

WG3162600-2

LF

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

98.4

97.8

<2.0

<2.0

105.0

<0.020

99.4

<0.0000050

104.5

<0.00050

103.8

97.3

98.2

99.4

94.6

100.8

95.2

96.7

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

19-SEP-19

19-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

90-110

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

uS/cm

uS/cm

%

mg/L

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

2

2

0.02

0.000005

0.0005
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Quality Control Report
Page 4 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4816494Batch
LCS

MB

WG3162600-2

WG3162600-1 LF

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

101.1

98.5

99.5

100.4

97.2

98.3

104.2

101.6

94.6

100.4

102.0

97.5

103.2

100.5

104.6

98.2

99.6

97.1

99.8

101.5

101.6

104.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002
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Quality Control Report
Page 5 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4816494

R4818289

Batch

Batch

MB

LCS

WG3162600-1

WG3164817-2

LF
Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.5

99.1

102.5

108.4

96.8

99.1

101.6

102.0

104.5

102.4

100.7

100.0

100.4

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4818289Batch
LCS

MB

WG3164817-2

WG3164817-1 LF

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

100.6

107.7

108.3

101.7

103.0

103.6

98.6

92.9

101.9

102.0

106.4

99.4

100.4

95.3

94.3

102.9

104.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

19



Quality Control Report
Page 7 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4818289

R4812049

Batch

Batch

MB

LCS

WG3164817-1

WG3162194-2

LF
Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.1

105.0

101.7

105.4

100.4

113.0

104.1

113.8

100.6

103.4

101.3

98.2

105.8

113.1

103.1

102.0

101.6

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 8 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049Batch
LCS

MB

WG3162194-2

WG3162194-1

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

101.2

106.0

99.8

102.2

104.8

105.8

103.1

104.0

102.6

98.7

114.4

104.1

103.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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Quality Control Report
Page 9 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049

R4815568

Batch

Batch

MB

LCS

WG3162194-1

WG3162171-2

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

107.1

96.3

99.2

100.0

98.4

99.4

102.4

98.6

101.6

100.8

99.1

97.2

95.6

101.5

105.4

102.1

95.9

98.4

102.4

97.0

107.5

95.8

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 10 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4815568Batch
LCS

MB

WG3162171-2

WG3162171-1

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

108.7

93.6

97.4

96.7

96.8

97.0

103.5

100.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001
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Quality Control Report
Page 11 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4815568Batch
MB

MS

WG3162171-1

WG3162171-4 L2346303-2

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.3

98.1

102.5

99.5

99.5

104.8

105.1

98.2

103.1

100.6

101.3

98.6

102.2

104.6

100.7

95.8

99.7

100.8

103.5

99.4

101.3

101.9

95.1

99.4

99.3

98.3

98.9

102.2

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0003

0.00001

0.0005

0.003

19



Quality Control Report
Page 12 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4815568

R4818289

Batch

Batch

MS

LCS

MB

WG3162171-4

WG3164521-10

WG3164521-9

L2346303-2
Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

107.6

103.6

96.0

100.0

105.0

97.6

94.5

98.3

94.8

102.0

97.4

96.4

100.6

99.6

95.8

101.1

96.2

93.5

97.5

102.5

97.0

94.2

94.0

98.3

94.5

98.5

94.1

91.5

92.9

100.1

101.3

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

19



Quality Control Report
Page 13 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4818289Batch
MBWG3164521-9

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 14 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

R4820535

R4804829

R4804829

R4809150

R4814410

R4809453

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

MB

CRM

CRM

LCS

MB

LCS

LCS

WG3165737-3

WG3165737-2

WG3165737-1

WG3165737-4

WG3160753-14

WG3160753-13

WG3160753-14

WG3160753-13

WG3162559-1

WG3162559-3

WG3163860-12

WG3163860-11

WG3162562-14

WG3162562-17

L2346303-2

L2346303-2

CL-ORP

CL-ORP

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

<0.0050

102.9

<0.0050

93.1

103.0

<0.0010

101.2

<0.0050

226

227

111.1

<0.0020

7.04

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

14-SEP-19

14-SEP-19

17-SEP-19

17-SEP-19

13-SEP-19

N/A 20

85-115

75-125

90-110

90-110

210-230

210-230

80-120

6.9-7.1

mg/L

%

mg/L

%

%

mg/L

%

mg/L

mV

mV

%

mg/L

pH

0.005

0.001

0.005

0.002

RPD-NA<0.0050
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Quality Control Report
Page 15 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4809453

R4803488

R4804829

R4809749

R4819105

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

LCS

MB

LCS

LCS

MB

MB

DUP

DUP

LCS

LCS

LCS

LCS

WG3162562-17

WG3159797-36

WG3159797-9

WG3160753-14

WG3160753-13

WG3160660-5

WG3160660-8

WG3160660-4

WG3160660-7

WG3164332-19

WG3164332-41

WG3164332-10

WG3164332-14

WG3164332-18

WG3164332-2

L2346303-2

L2346303-2

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

7.04

103.4

<0.0010

101.1

<0.30

105.6

98.9

<10

<10

<0.050

<0.050

101.3

100.4

98.6

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

17-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

N/A

N/A

20

20

6.9-7.1

80-120

90-110

85-115

85-115

75-125

75-125

75-125

pH

%

mg/L

%

mg/L

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

0.001

0.3

10

10

RPD-NA

RPD-NA

<0.050

<0.050
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Quality Control Report
Page 16 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

Water

Water

R4819105

R4807649

Batch

Batch

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

MB

MB

MS

MS

LCS

MB

WG3164332-2

WG3164332-22

WG3164332-26

WG3164332-30

WG3164332-34

WG3164332-6

WG3164332-1

WG3164332-13

WG3164332-17

WG3164332-21

WG3164332-25

WG3164332-29

WG3164332-33

WG3164332-5

WG3164332-9

WG3164332-20

WG3164332-42

WG3160658-12

WG3160658-11

L2346303-2

L2346303-2

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

97.2

97.7

96.4

97.5

97.2

97.0

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

122.3

123.0

91.3

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

13-SEP-19

75-125

75-125

75-125

75-125

75-125

75-125

70-130

70-130

85-115

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05
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Quality Control Report
Page 17 ofReport Date: 19-SEP-19Workorder: L2346303

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4807649

R4803129

Batch

Batch

MB

LCS

MB

WG3160658-11

WG3160202-12

WG3160202-11

Total Suspended Solids

Turbidity

Turbidity

<1.0

94.5

<0.10

13-SEP-19

12-SEP-19

12-SEP-19

85-115

mg/L

%

NTU

1

0.1
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Quality Control Report
Page 18 ofReport Date: 19-SEP-19Workorder: L2346303

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 19 ofReport Date: 19-SEP-19Workorder: L2346303

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

09-SEP-19 09:45
09-SEP-19 09:45
09-SEP-19 12:50
09-SEP-19 09:45
09-SEP-19 08:50
10-SEP-19 15:00
10-SEP-19 13:00
10-SEP-19 14:40

09-SEP-19 09:45
09-SEP-19 09:45
09-SEP-19 12:50
09-SEP-19 09:45
09-SEP-19 08:50
10-SEP-19 15:00
10-SEP-19 13:00
10-SEP-19 14:40

14-SEP-19 09:00
14-SEP-19 09:00
14-SEP-19 09:00
14-SEP-19 09:45
14-SEP-19 09:45
14-SEP-19 09:45
14-SEP-19 09:45
14-SEP-19 09:45

13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

119
119
116
120
121
91
93
91

95
95
92
95
96
66
68
66

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2346303 were received on 12-SEP-19 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

19





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

14-SEP-19

Lab Work Order #: L2347621

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
24-SEP-19 10:42 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

REGIONAL EFFECTSC of C Numbers:
Legal Site Desc: 



24-SEP-19 10:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347621 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_RIVER_WS_2
019-09-12_1300

RG_RIVER_WS_2
019-09-12_FB-HG

RG_FBLANK_WS_
2019-09-12_1300

RG_SEROX_WS_2
019-09-12_1300

RG_OTTO_WS_20
19-09-12_1024

L2347621-1 L2347621-2 L2347621-3 L2347621-4 L2347621-5

13:00 13:00 13:00 13:00 10:24

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

392 <2.0 396 558

217 <0.50 225 297

8.22 5.23 8.20 8.26

452 335 278 244

<1.0 <1.0 <1.0 4.9

248 <10 249 321

0.29 <0.10 0.29 9.44

1.3 1.7 1.1 <1.0

184 <1.0 184 273

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

184 <1.0 184 273

0.0190 <0.0050 0.0113 0.0536

<0.050 <0.050 <0.050 0.102

2.40 <0.50 2.40 17.2

0.274 <0.020 0.255 0.488

99.9 0.0 104 101

0.0966 <0.0050 0.0974 0.0123

0.0010 <0.0010 0.0011 <0.0010

0.076 <0.050 0.078 0.230

<0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 0.015

34.6 <0.30 34.6 25.9

4.49 <0.10 4.49 6.50

4.48 <0.10 4.65 6.55

0.0 0.0 1.8 0.3

0.72 <0.50 <0.50 2.48

0.70 <0.50 <0.50 2.74

<0.0030 <0.0030 0.0056 0.0461

<0.00010 <0.00010 <0.00010 <0.00010

0.00017 <0.00010 0.00016 0.00131

0.0723 <0.00010 0.0702 0.643

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 0.038

0.0076 <0.0050 0.0098 0.0138

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347621 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_OTTO_WS_20
19-09-12_FB-HG

RG_TRIP_WS_201
9-09-12_1024

RG_FBLANK_WS_
2019-09-12_1024

RG_GO13_WS_20
19-09-12_1236

RG_GO13_WS_20
19-09-12_FB-HG

L2347621-6 L2347621-7 L2347621-8 L2347621-9 L2347621-10

10:24 10:24 10:24 12:36 12:36

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 <2.0 1050

<0.50 <0.50 626

5.28 5.16 8.27

453 354 252

<1.0 <1.0 8.3

<10 <10 810

<0.10 <0.10 17.4

1.7 1.8 <1.0

<1.0 <1.0 221

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

<1.0 <1.0 221

0.0250 <0.0050 0.0190

<0.050 <0.050 0.30

<0.50 <0.50 42.0

<0.020 <0.020 0.19

0.0 1370 104

<0.0050 0.0071 1.01

<0.0010 <0.0010 <0.0050

<0.050 <0.050 0.323

<0.0010 <0.0010 0.0010

<0.0020 <0.0020 0.020

<0.30 <0.30 332

<0.10 <0.10 12.6

<0.10 <0.10 13.1

0.0 86.3 1.9

<0.50 1.67

<0.50 <0.50 2.15

<0.0030 <0.0030 0.200

<0.00010 <0.00010 0.00040

<0.00010 <0.00010 0.00034

<0.00010 <0.00010 0.0999

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.028

<0.0050 <0.0050 0.0213

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

RRV

DLHC

DLHC

DLHC

RRV

HTD RRV DLHC

DLHC

DLM

DLHC



24-SEP-19 10:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347621 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS
11-SEP-19 11-SEP-19

RG_UPBEC_WS_2
019-09-12_0930

RG_UPBEC_WS_2
019-09-12_FB-HG

L2347621-11 L2347621-12

09:30 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

318

177

8.18

313

<1.0

205

0.22

1.4

134

<1.0

<1.0

134

0.0090

<0.050

<0.50

0.242

101

0.103

<0.0010

0.063

0.0040

0.0098

40.9

3.55

3.59

0.6

0.81

0.74

0.0422

<0.00010

0.00016

0.0665

<0.020

<0.000050

<0.010

0.0186

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



24-SEP-19 10:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347621 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_RIVER_WS_2
019-09-12_1300

RG_RIVER_WS_2
019-09-12_FB-HG

RG_FBLANK_WS_
2019-09-12_1300

RG_SEROX_WS_2
019-09-12_1300

RG_OTTO_WS_20
19-09-12_1024

L2347621-1 L2347621-2 L2347621-3 L2347621-4 L2347621-5

13:00 13:00 13:00 13:00 10:24

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

59.1 <0.050 59.1 65.1

0.00019 0.00014 0.00023 0.00011

<0.10 <0.10 <0.10 0.18

<0.00050 <0.00050 <0.00050 <0.00050

0.020 <0.010 0.034 0.887

<0.000050 <0.000050 <0.000050 0.000059

0.0051 <0.0010 0.0051 0.0326

16.3 <0.10 16.1 32.1

0.00780 <0.00010 0.00960 0.140

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00117 <0.000050 0.00116 0.0103

<0.00050 <0.00050 <0.00050 0.00142

0.525 <0.050 0.517 2.73

1.61 <0.050 1.44 0.244

2.80 <0.10 2.71 3.23

<0.000010 <0.000010 <0.000010 <0.000010

2.87 <0.050 2.93 11.5

0.186 <0.00020 0.184 0.399

<0.000010 <0.000010 <0.000010 0.000011

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00103 <0.000010 0.000986 0.000274

<0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 0.0060

LAB LAB LAB LAB

LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00013 <0.00010 0.00015 0.00089

0.0684 <0.00010 0.0728 0.638

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 0.036

0.0083 <0.0050 0.0063 <0.010

60.2 <0.050 62.4 65.9

0.00019 <0.00010 0.00016 <0.00010

<0.10 <0.10 <0.10 0.12

Total Metals

Dissolved Metals

RRV

DLM



24-SEP-19 10:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347621 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_OTTO_WS_20
19-09-12_FB-HG

RG_TRIP_WS_201
9-09-12_1024

RG_FBLANK_WS_
2019-09-12_1024

RG_GO13_WS_20
19-09-12_1236

RG_GO13_WS_20
19-09-12_FB-HG

L2347621-6 L2347621-7 L2347621-8 L2347621-9 L2347621-10

10:24 10:24 10:24 12:36 12:36

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 <0.050 118

0.00048 0.00024 0.00037

<0.10 <0.10 0.21

<0.00050 <0.00050 0.00066

<0.010 <0.010 0.183

<0.000050 <0.000050 0.000130

<0.0010 <0.0010 0.0403

<0.10 <0.10 75.4

<0.00010 <0.00010 0.0235

<0.00050 <0.00050 <0.00050 0.00142 <0.00050

<0.000050 <0.000050 0.00241

<0.00050 <0.00050 0.00127

<0.050 <0.050 2.24

<0.050 <0.050 68.1

<0.10 <0.10 3.44

<0.000010 <0.000010 <0.000010

<0.050 <0.050 11.0

<0.00020 <0.00020 0.483

<0.000010 <0.000010 0.000014

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 <0.000010 0.00328

<0.00050 <0.00050 0.00097

<0.0030 <0.0030 0.0038

LAB LAB

LAB LAB LAB

<0.0030 0.0086

<0.00010 0.00037

<0.00010 0.00017

<0.00010 0.0951

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.026

<0.0050 0.0064

<0.050 <0.050 124

<0.00010 <0.00010

<0.10 0.12

Total Metals

Dissolved Metals

RRV RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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7PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS
11-SEP-19 11-SEP-19

RG_UPBEC_WS_2
019-09-12_0930

RG_UPBEC_WS_2
019-09-12_FB-HG

L2347621-11 L2347621-12

09:30 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

45.7

0.00029

<0.10

<0.00050

0.030

<0.000050

0.0032

13.2

0.00093

0.00057 <0.00050

0.000899

<0.00050

0.432

1.83

2.16

<0.000010

1.09

0.120

<0.000010

<0.00010

<0.010

0.000919

0.00054

<0.0030

LAB

LAB

<0.0030

<0.00010

0.00012

0.0648

<0.020

<0.000050

<0.010

0.0114

48.1

0.00017

<0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_RIVER_WS_2
019-09-12_1300

RG_RIVER_WS_2
019-09-12_FB-HG

RG_FBLANK_WS_
2019-09-12_1300

RG_SEROX_WS_2
019-09-12_1300

RG_OTTO_WS_20
19-09-12_1024

L2347621-1 L2347621-2 L2347621-3 L2347621-4 L2347621-5

13:00 13:00 13:00 13:00 10:24

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

0.033 <0.010 <0.010 0.075

<0.000050 <0.000050 <0.000050 <0.000050

0.0056 <0.0010 0.0060 0.0381

16.3 <0.10 16.9 32.3

0.00965 <0.00010 0.00800 0.108

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00112 <0.000050 0.00113 0.00951

<0.00050 <0.00050 <0.00050 0.00131

0.560 <0.050 0.611 3.11

1.56 <0.050 1.62 0.225

2.66 <0.050 2.77 3.20

<0.000010 <0.000010 <0.000010 <0.000010

2.88 <0.050 3.09 11.9

0.180 <0.00020 0.195 0.387

<0.000010 <0.000010 <0.000010 0.000012

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000983 <0.000010 0.00103 0.000274

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 0.0031

Dissolved Metals
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WATER

WS WS WS WS WS
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_OTTO_WS_20
19-09-12_FB-HG

RG_TRIP_WS_201
9-09-12_1024

RG_FBLANK_WS_
2019-09-12_1024

RG_GO13_WS_20
19-09-12_1236

RG_GO13_WS_20
19-09-12_FB-HG

L2347621-6 L2347621-7 L2347621-8 L2347621-9 L2347621-10

10:24 10:24 10:24 12:36 12:36

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

<0.0010 0.0442

<0.0050 <0.10 76.9

<0.00010 0.0173

<0.0000050 <0.0000050

<0.000050 0.00225

<0.00050 0.00107

<0.050 <0.050 2.61

<0.050 69.1

<0.050 3.09

<0.000010 <0.000010

<0.050 <0.050 11.7

<0.00020 0.473

<0.000010 0.000012

<0.00010 <0.00010

<0.010 <0.010

<0.000010 0.00341

<0.00050 <0.00050

<0.0010 0.0012

Dissolved Metals
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WATER

WS WS
11-SEP-19 11-SEP-19

RG_UPBEC_WS_2
019-09-12_0930

RG_UPBEC_WS_2
019-09-12_FB-HG

L2347621-11 L2347621-12

09:30 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

0.0037

13.7

0.00027

<0.0000050

0.000881

<0.00050

0.500

1.92

2.13

<0.000010

1.18

0.122

<0.000010

<0.00010

<0.010

0.000929

<0.00050

<0.0010

Dissolved Metals



Reference Information

L2347621-10
L2347621-12
L2347621-2
L2347621-6

Sample Received, Not Listed on Submitted Chain of Custody / Analytical Request Form
Sample Received, Not Listed on Submitted Chain of Custody / Analytical Request Form
Sample Received, Not Listed on Submitted Chain of Custody / Analytical Request Form
Sample Received, Not Listed on Submitted Chain of Custody / Analytical Request Form

Qualifiers for Individual Samples Listed:

Sample Number

RG_GO13_WS_2019-09-12_
RG_UPBEC_WS_2019-09-12
RG_RIVER_WS_2019-09-12_
RG_OTTO_WS_2019-09-12_

Client Sample  ID       Description      

DLHC

DLM

HTD

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

SR:COC
SR:COC
SR:COC
SR:COC

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - Dissolved parameters filtered and preserved at the laboratory.

Qualifier      

Description Qualifier      

Description       Qualifier      

24-SEP-19 10:42 (MT)

L2347621 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2347621-7
L2347621-7
L2347621-1, -11, -3, -4, -5, -8, -9
L2347621-1, -11, -3, -4, -5, -8, -9
L2347621-1, -11, -3, -4, -5, -8, -9
L2347621-1, -11, -4, -5, -9
L2347621-1, -11, -4, -5, -9
L2347621-1, -11, -4, -5, -9
L2347621-1, -11, -4, -5, -9
L2347621-1, -11, -4, -5, -9
L2347621-1, -11, -4, -5, -9

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Selenium (Se)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

Version: FINAL   
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NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4819063

R4819050

R4819490

R4820908

R4807992

R4827010

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3164951-12

WG3164951-11

WG3164951-10

WG3164969-12

WG3164969-11

WG3164969-10

WG3164492-2

WG3164492-1

WG3164995-2

WG3164995-1

WG3162071-10

WG3162071-9

WG3168037-2

WG3168037-1

L2347621-1

L2347621-9

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

1.2

100.4

1.5

223

101.5

<1.0

93.7

<0.000020

96.5

<0.000020

101.5

<0.050

106.8

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

14-SEP-19

14-SEP-19

19-SEP-19

9.7

0.9

20

20

85-115

85-115

80-120

80-120

85-115

80-120

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.05

1.3

221
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Quality Control Report
Page 2 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4827010

R4827010

R4807992

R4819050

R4807992

R4817791

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

MS

WG3168037-1

WG3168037-2

WG3168037-1

WG3162071-10

WG3162071-9

WG3164969-12

WG3164969-11

WG3164969-10

WG3162071-10

WG3162071-9

WG3164741-2

WG3164741-1

WG3164741-4

L2347621-9

LF

L2347621-1

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

113.5

<0.50

99.7

<0.50

1060

101.2

<2.0

101.8

<0.020

99.5

<0.0000050

94.3

19-SEP-19

19-SEP-19

19-SEP-19

14-SEP-19

14-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

14-SEP-19

14-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

0.5 10

80-120

90-110

90-110

90-110

80-120

70-130

mg/L

%

mg/L

%

mg/L

uS/cm

%

uS/cm

%

mg/L

%

mg/L

%

0.5

0.5

0.5

2

0.02

0.000005

1050
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Quality Control Report
Page 3 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

R4823550

R4834234

R4819490

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

WG3166883-2

WG3166883-1

WG3166883-4

WG3170225-2

WG3170225-1

WG3164492-2

L2347621-11

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

103.2

<0.00050

101.2

98.6

104.4

103.1

97.2

<0.050

<0.0050

<0.050

<0.050

104.1

97.9

97.3

98.3

97.9

90.3

99.8

93.8

99.97

99.7

97.7

101.3

97.4

95.8

100.5

19-SEP-19

19-SEP-19

19-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.05

0.005

0.05

0.05
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Quality Control Report
Page 4 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4819490Batch
LCS

MB

WG3164492-2

WG3164492-1 LF

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

99.0

94.2

97.8

100.5

99.3

103.1

93.0

105.7

94.1

98.5

95.5

98.5

102.2

99.5

94.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

13



Quality Control Report
Page 5 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4819490

R4820908

Batch

Batch

MB

LCS

WG3164492-1

WG3164995-2

LF
Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

105.4

97.7

99.8

105.3

99.1

94.3

97.7

100.1

102.4

100.8

100.2

99.4

96.1

88.9

104.0

103.9

100.4

100.3

100.6

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4820908Batch
LCS

MB

WG3164995-2

WG3164995-1

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

101.7

104.9

93.8

111.0

98.4

98.1

99.3

102.9

99.3

103.6

98.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001
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Quality Control Report
Page 7 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4820908

R4824668

Batch

Batch

MB

LCS

WG3164995-1

WG3167016-2

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.9

110.6

102.5

106.3

110.1

97.9

102.4

102.3

105.9

100.8

102.7

94.6

102.0

101.4

101.8

108.1

102.2

103.7

106.9

101.6

104.5

96.4

103.8

101.7

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 8 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4824668Batch
LCS

MB

WG3167016-2

WG3167016-1

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

100.2

102.5

94.6

104.8

105.4

106.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003
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Quality Control Report
Page 9 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

Water

R4824668

R4832624

R4807992

R4807992

Batch

Batch

Batch

Batch

MB

DUP

DUP

LCS

LCS

MB

MB

MS

MS

LCS

MB

LCS

MB

WG3167016-1

WG3169161-19

WG3169161-23

WG3169161-18

WG3169161-22

WG3169161-17

WG3169161-21

WG3169161-20

WG3169161-24

WG3162071-10

WG3162071-9

WG3162071-10

WG3162071-9

L2347621-3

L2347621-8

L2347621-3

L2347621-8

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.000010

<0.00050

<0.0030

<0.0050

<0.0050

115.0

106.0

<0.0050

<0.0050

106.8

102.8

101.0

<0.0010

99.9

<0.0050

19-SEP-19

19-SEP-19

19-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

N/A

N/A

20

20

85-115

85-115

75-125

75-125

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

%

%

mg/L

%

mg/L

0.00001

0.0005

0.003

0.005

0.005

0.001

0.005

RPD-NA

RPD-NA

<0.0050

<0.0050

13



Quality Control Report
Page 10 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

R4812091

R4834158

R4819050

R4808449

R4807992

Batch

Batch

Batch

Batch

Batch

CRM

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MS

LCS

MB

WG3163281-4

WG3170027-2

WG3170027-4

WG3170027-1

WG3170027-3

WG3164969-12

WG3164969-11

WG3162069-10

WG3162069-9

WG3162069-12

WG3162071-10

WG3162071-9

CL-ORP

L2347621-9

L2347621-3

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

225

107.2

107.2

<0.0020

<0.0020

8.29

7.02

99.6

<0.0010

107.7

99.8

<0.30

16-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

17-SEP-19

17-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

14-SEP-19

14-SEP-19

0.02 0.2

210-230

80-120

80-120

6.9-7.1

80-120

70-130

90-110

mV

%

%

mg/L

mg/L

pH

pH

%

mg/L

%

%

mg/L

0.002

0.002

0.001

0.3

J8.27
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Quality Control Report
Page 11 ofReport Date: 24-SEP-19Workorder: L2347621

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4823505

R4827771

R4823272

R4809298

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

LCS

MB

MB

LCS

MB

WG3164467-5

WG3164467-4

WG3168190-19

WG3168190-14

WG3168190-18

WG3168190-13

WG3168190-17

WG3168190-20

WG3164429-10

WG3164429-12

WG3164429-11

WG3164429-9

WG3162274-14

WG3162274-13

L2347621-3

L2347621-3

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

104.2

<10

<0.050

94.4

97.2

<0.050

<0.050

103.8

94.4

96.8

<1.0

<1.0

99.5

<0.10

18-SEP-19

18-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

14-SEP-19

14-SEP-19

N/A 20

85-115

75-125

75-125

70-130

85-115

85-115

85-115

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

%

mg/L

mg/L

%

NTU

10

0.05

0.05

1

1

0.1

RPD-NA<0.050
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Quality Control Report
Page 12 ofReport Date: 24-SEP-19Workorder: L2347621

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

13



Quality Control Report
Page 13 ofReport Date: 24-SEP-19Workorder: L2347621

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
3
4
5
7
8
9

11

1
3
4
5
7
8
9

11

7

11

12-SEP-19 13:00
12-SEP-19 13:00
12-SEP-19 13:00
12-SEP-19 10:24
12-SEP-19 10:24
12-SEP-19 10:24
12-SEP-19 12:36
11-SEP-19 09:30

12-SEP-19 13:00
12-SEP-19 13:00
12-SEP-19 13:00
12-SEP-19 10:24
12-SEP-19 10:24
12-SEP-19 10:24
12-SEP-19 12:36
11-SEP-19 09:30

12-SEP-19 10:24

11-SEP-19 09:30

16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30

17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00

16-SEP-19 09:29

15-SEP-19 09:50

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3

3

96
96
96
99
99
99
97

124

117
117
117
120
120
120
117
144

4

4

Oxidation redution potential by elect.

pH

Nitrate in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTL

EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2347621 were received on 14-SEP-19 10:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-SEP-19

Lab Work Order #: L2348929
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Sparwood  BC  V0B 2G0
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Version:

Certificate of Analysis
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30-SEP-19 15:57 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348929 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
15-SEP-19 15-SEP-19 15-SEP-19 13-SEP-19 13-SEP-19

RG_MCWA_WS_2
019-09-15_1320

RG_MCIMCC_WS_
2019-09-15_1130

RG_SMCIM_WS_2
019-09-15_0932

RG_ELWDGC_WS
_2019-09-13_0930

RG_RIVER_WS_2
019-09-13_0930

L2348929-1 L2348929-2 L2348929-3 L2348929-4 L2348929-5

13:20 11:30 09:32 09:30 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1200 1140 281 482 485

647 660 143 264 263

8.07 8.05 8.15 8.09 8.08

515 446 435 465 344

10.1 <1.0 <1.0 3.6 3.2

915 884 167 309 296

2.61 1.89 0.68 1.94 2.07

10.2 8.6 <1.0 4.0 3.0

287 237 138 213 217

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

287 237 138 213 217

0.0373 0.0247 0.0068 0.0214 0.0246

<0.25 <0.25 <0.050 <0.050 <0.050

29.4 3.3 <0.50 1.78 1.77

0.13 <0.10 0.085 0.216 0.225

94.3 94.8 96.0 98.0 96.5

1.42 0.514 <0.0050 0.649 0.646

0.0089 0.0067 <0.0010 0.0045 0.0049

0.725 0.196 0.119 0.285 0.202

0.0014 <0.0010 0.0013 <0.0010 <0.0010

0.0092 0.0054 0.0058 0.0067 0.0081

403 470 20.1 57.8 57.7

15.1 14.7 3.19 5.57 5.64

14.2 13.9 3.06 5.46 5.45

-2.9 -2.6 -2.0 -1.0 -1.8

1.42 1.73 1.91 1.44 1.31

1.52 1.81 1.95 1.40 1.41

0.0840 0.0119 0.0093 0.0206 0.0273

0.00011 0.00012 <0.00010 <0.00010 <0.00010

0.00033 0.00030 0.00028 0.00023 0.00026

0.120 0.0766 0.0870 0.0833 0.0846

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.048 0.057 0.017 0.021 0.021

0.0276 0.0205 <0.0050 0.0131 0.0116

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC



30-SEP-19 15:57 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348929 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS
15-SEP-19 15-SEP-19 15-SEP-19

RG_TRIP_WS_201
9-09-15_0930

RG_MCIMCC_WS_
2019-09-

15_1130_FB

RG_SMCIM_WS_2
019-09-

15_0932_FB

L2348929-6 L2348929-7 L2348929-8

09:30 11:30 09:32

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0

<0.50

5.21

345

<1.0

<10

<0.10

1.7

<1.0

<1.0

<1.0

<1.0

0.166

<0.050

<0.50

<0.020

0.0

<0.0050

<0.0010

0.167

<0.0010

<0.0020

<0.30

<0.10

<0.10

0.0

<0.50

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV

HTD

RRV



30-SEP-19 15:57 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348929 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
15-SEP-19 15-SEP-19 15-SEP-19 13-SEP-19 13-SEP-19

RG_MCWA_WS_2
019-09-15_1320

RG_MCIMCC_WS_
2019-09-15_1130

RG_SMCIM_WS_2
019-09-15_0932

RG_ELWDGC_WS
_2019-09-13_0930

RG_RIVER_WS_2
019-09-13_0930

L2348929-1 L2348929-2 L2348929-3 L2348929-4 L2348929-5

13:20 11:30 09:32 09:30 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

164 159 34.2 69.0 68.0

0.00024 <0.00010 0.00011 0.00013 0.00013

<0.10 0.94 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.082 0.088 0.101 0.150 0.162

0.000071 <0.000050 <0.000050 0.000071 0.000081

0.0174 0.0192 0.0086 0.0151 0.0153

61.5 64.4 14.6 21.1 21.6

0.0124 0.0138 0.00303 0.0237 0.0237

0.00069 0.00069 0.00061 0.00066 0.00065

0.000562 0.000421 0.000861 0.00140 0.00137

<0.00050 0.00368 <0.00050 <0.00050 <0.00050

1.94 1.62 0.878 0.811 0.817

6.44 3.67 0.224 5.13 5.23

3.49 4.53 1.46 3.30 3.34

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

28.6 14.9 4.41 3.72 3.82

0.430 0.924 0.263 0.343 0.348

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00204 0.00125 0.000247 0.000843 0.000877

0.00057 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 0.0031 <0.0030 0.0102 0.0113

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0031 0.0039 0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00028 0.00027 0.00029 0.00021 0.00019

0.119 0.0825 0.0880 0.0862 0.0849

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.045 0.055 0.016 0.021 0.021

<0.0050 0.0279 <0.0050 <0.0050 <0.0050

160 160 33.5 70.0 70.2

<0.00010 0.00010 0.00012 <0.00010 <0.00010

<0.10 1.0 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS
15-SEP-19 15-SEP-19 15-SEP-19

RG_TRIP_WS_201
9-09-15_0930

RG_MCIMCC_WS_
2019-09-

15_1130_FB

RG_SMCIM_WS_2
019-09-

15_0932_FB

L2348929-6 L2348929-7 L2348929-8

09:30 11:30 09:32

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050

<0.00010

<0.10

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.00050 <0.00050 <0.00050

<0.000050

<0.00050

<0.050

<0.050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

LAB

<0.050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
15-SEP-19 15-SEP-19 15-SEP-19 13-SEP-19 13-SEP-19

RG_MCWA_WS_2
019-09-15_1320

RG_MCIMCC_WS_
2019-09-15_1130

RG_SMCIM_WS_2
019-09-15_0932

RG_ELWDGC_WS
_2019-09-13_0930

RG_RIVER_WS_2
019-09-13_0930

L2348929-1 L2348929-2 L2348929-3 L2348929-4 L2348929-5

13:20 11:30 09:32 09:30 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 0.110 0.108 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0164 0.0187 0.0083 0.0151 0.0150

59.9 63.6 14.4 21.6 21.4

0.00704 0.0151 0.00339 0.00108 0.00080

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000532 0.000377 0.000815 0.00135 0.00134

<0.00050 0.00377 <0.00050 <0.00050 <0.00050

1.90 1.63 0.810 0.806 0.804

7.86 4.13 0.266 6.21 6.01

3.13 4.31 1.28 3.13 3.05

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

28.4 15.2 4.19 3.75 3.76

0.398 0.905 0.251 0.343 0.341

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00208 0.00125 0.000251 0.000899 0.000914

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0013 0.0048 <0.0010 0.0068 0.0066

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS
15-SEP-19 15-SEP-19 15-SEP-19

RG_TRIP_WS_201
9-09-15_0930

RG_MCIMCC_WS_
2019-09-

15_1130_FB

RG_SMCIM_WS_2
019-09-

15_0932_FB

L2348929-6 L2348929-7 L2348929-8

09:30 11:30 09:32

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.0050

<0.050

<0.050

Dissolved Metals



Reference Information

L2348929-2 Water sample(s) for dissolved mercury analysis was not submitted in glass or PTFE 
container with HCl preservative.  Results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

RG_MCIMCC_WS_2019-09-1

Client Sample  ID       Description      

DLHC

HTD

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

WSMD

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/DIS METALS LAB FILTER/PRESERVED

Qualifier      

Description Qualifier      

Description       Qualifier      

30-SEP-19 15:57 (MT)

L2348929 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2348929-6
L2348929-6
L2348929-1, -2, -3, -4, -5
L2348929-1, -2, -3, -4, -5
L2348929-1, -2, -3, -4, -5
L2348929-1, -2, -3, -4, -5

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: FINAL   
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ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 30-SEP-19Workorder: L2348929

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4822673

R4822573

R4830689

R4827970

R4818548

R4832212

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG3166267-5

WG3166267-4

WG3166288-12

WG3166288-11

WG3166288-10

WG3168480-2

WG3168480-1

WG3167298-2

WG3167298-1

WG3165148-6

WG3165148-5

WG3169379-3

WG3169379-2

WG3169379-1

L2348929-5

LF

L2348929-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

101.8

1.3

219

102.4

<1.0

100.3

<0.000020

103.9

<0.000020

102.3

<0.050

1.28

106.8

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

21-SEP-19

21-SEP-19

20-SEP-19

20-SEP-19

17-SEP-19

17-SEP-19

21-SEP-19

21-SEP-19

0.7

10

20

20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

2

1

0.00002

0.00002

0.05

217

1.42
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Quality Control Report
Page 2 ofReport Date: 30-SEP-19Workorder: L2348929

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4832212

R4832212

R4818548

R4822573

R4818548

R4825935

Batch

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG3169379-1

WG3169379-3

WG3169379-2

WG3169379-1

WG3165148-6

WG3165148-5

WG3166288-12

WG3166288-11

WG3166288-10

WG3165148-6

WG3165148-5

WG3167143-2

WG3167143-1

L2348929-1

L2348929-5

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

1.52

113.5

<0.50

102.3

<0.50

487

100.3

<2.0

105.5

<0.020

99.9

<0.0000050

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

20-SEP-19

20-SEP-19

0.4

0.4

20

10

80-120

90-110

90-110

90-110

80-120

mg/L

mg/L

%

mg/L

%

mg/L

uS/cm

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005

1.52

485
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Quality Control Report
Page 3 ofReport Date: 30-SEP-19Workorder: L2348929

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

Water

R4834578

R4830549

R4834234

R4830689

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

LCS

WG3170621-2

WG3170621-1

WG3170621-4

WG3169075-2

WG3169075-1

WG3170225-2

WG3170225-1

WG3168480-2

LF

L2348929-2

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

99.3

<0.0000050

99.2

98.8

<0.00050

98.6

104.4

103.1

97.2

<0.050

<0.0050

<0.050

<0.050

104.4

99.7

101.1

105.1

101.4

100.9

99.8

101.1

101.3

24-SEP-19

24-SEP-19

24-SEP-19

21-SEP-19

21-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

%

ug/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.000005

0.0005

0.05

0.005

0.05

0.05
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Quality Control Report
Page 4 ofReport Date: 30-SEP-19Workorder: L2348929

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4830689Batch
LCS

MB

WG3168480-2

WG3168480-1 LF

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

101.5

102.2

101.5

102.0

101.3

102.5

100.5

99.6

100.9

102.5

100.7

98.1

98.7

105.2

102.8

101.5

99.9

92.2

107.0

104.1

102.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01
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Quality Control Report
Page 5 ofReport Date: 30-SEP-19Workorder: L2348929

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4830689

R4827970

Batch

Batch

MB

LCS

WG3168480-1

WG3167298-2

LF
Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

108.8

106.7

104.7

102.3

102.4

101.1

106.0

103.2

102.9

103.4

101.8

105.4

102.4

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 30-SEP-19Workorder: L2348929

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4827970Batch
LCS

MB

WG3167298-2

WG3167298-1

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

103.5

105.5

106.4

102.8

104.8

108.7

101.8

111.0

104.2

108.2

105.6

101.4

103.5

103.8

101.8

106.4

104.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001
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Quality Control Report
Page 7 ofReport Date: 30-SEP-19Workorder: L2348929

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

Water

R4827970

R4836997

R4818548

R4818548

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

WG3167298-1

WG3171550-10

WG3171550-9

WG3165148-6

WG3165148-5

WG3165148-6

WG3165148-5

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

105.8

<0.0050

104.2

<0.0010

102.4

<0.0050

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

24-SEP-19

24-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

85-115

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005
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Quality Control Report
Page 8 ofReport Date: 30-SEP-19Workorder: L2348929

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

R4825979

R4837689

R4822573

R4816388

R4818548

Batch

Batch

Batch

Batch

Batch

CRM

DUP

LCS

LCS

MB

MB

DUP

LCS

LCS

LCS

MB

MB

LCS

MB

WG3167346-1

WG3167346-2

WG3171634-10

WG3171634-14

WG3171634-13

WG3171634-9

WG3166288-12

WG3166288-11

WG3164442-10

WG3164442-6

WG3164442-5

WG3164442-9

WG3165148-6

WG3165148-5

CL-ORP

L2348929-5

L2348929-5

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

226

332

104.1

106.4

<0.0020

<0.0020

8.08

6.99

101.0

99.6

<0.0010

<0.0010

102.6

<0.30

19-SEP-19

19-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

11.5

0.00

15

0.2

210-230

80-120

80-120

6.9-7.1

80-120

80-120

90-110

mV

mV

%

%

mg/L

mg/L

pH

pH

%

%

mg/L

mg/L

%

mg/L

0.002

0.002

0.001

0.001

0.3

J

J

344

8.08
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Quality Control Report
Page 9 ofReport Date: 30-SEP-19Workorder: L2348929

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4823505

R4830469

R4827011

R4821269

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

WG3164467-14

WG3164467-13

WG3169047-3

WG3169047-2

WG3169047-1

WG3169047-4

WG3165740-6

WG3165740-5

WG3165869-6

WG3165869-5

WG3165869-4

L2348929-1

L2348929-1

L2348929-1

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

101.4

<10

0.620

103.4

<0.050

91.6

91.0

<1.0

2.76

95.5

<0.10

18-SEP-19

18-SEP-19

27-SEP-19

21-SEP-19

21-SEP-19

27-SEP-19

19-SEP-19

19-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

16

5.6

20

15

85-115

75-125

70-130

85-115

85-115

%

mg/L

mg/L

%

mg/L

%

%

mg/L

NTU

%

NTU

10

0.05

1

0.1

0.725

2.61
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Quality Control Report
Page 10 ofReport Date: 30-SEP-19Workorder: L2348929

Sample Parameter Qualifier Definitions:

Description Qualifier      

J Duplicate results and limits are expressed in terms of absolute difference.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 30-SEP-19Workorder: L2348929

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
5
6

4
5

1
2
3
4
5
6

4
5
6

4
5

4
5

15-SEP-19 13:20
15-SEP-19 11:30
15-SEP-19 09:32
13-SEP-19 09:30
13-SEP-19 09:30
15-SEP-19 09:30

13-SEP-19 09:30
13-SEP-19 09:30

15-SEP-19 13:20
15-SEP-19 11:30
15-SEP-19 09:32
13-SEP-19 09:30
13-SEP-19 09:30
15-SEP-19 09:30

13-SEP-19 09:30
13-SEP-19 09:30
15-SEP-19 09:30

13-SEP-19 09:30
13-SEP-19 09:30

13-SEP-19 09:30
13-SEP-19 09:30

19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30

18-SEP-19 11:30
18-SEP-19 11:30

18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00

17-SEP-19 09:44
17-SEP-19 09:44
24-SEP-19 09:44

17-SEP-19 09:44
17-SEP-19 09:44

17-SEP-19 16:33
17-SEP-19 16:33

0.25
0.25
0.25
0.25
0.25
0.25

3
3

0.25
0.25
0.25
0.25
0.25
0.25

3
3
3

3
3

3
3

95
97
99

147
147
99

5
5

69
71
72

120
120
72

4
4
9

4
4

4
4

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHT

EHTR
EHTR

EHTR
EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2348929 were received on 17-SEP-19 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

days
days

hours
hours
hours
hours
hours
hours

days
days
days

days
days

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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17-SEP-19

Lab Work Order #: L2349202

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL REV. 2
09-OCT-19 12:59 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

RegionalC of C Numbers:
Legal Site Desc: 
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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L2349202 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
13-SEP-19 14-SEP-19 14-SEP-19 13-SEP-19 13-SEP-19

RG_ERWSF_WS_
2019-09-13_1500

RG_GRLK_WS_20
19-09-14_1030

RG_HART_WS_20
19-09-14_1500

RG_EROU_WS_20
19-09-13_1030

RG_WWER_WS_2
019-09-13_1030

L2349202-1 L2349202-2 L2349202-3 L2349202-4 L2349202-5

15:00 10:30 15:00 10:30 10:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

522 300 337 263 337

245 166 179 144 186

8.16 8.39 8.27 8.52 8.33

283 448 304 338 308

2.4 <1.0 2.2 8.0 <1.0

310 181 198 150 196

2.67 0.25 0.79 2.97 0.65

6.1 <1.0 <1.0 <1.0 <1.0

245 145 142 129 170

<1.0 4.8 <1.0 7.4 3.6

<1.0 <1.0 <1.0 <1.0 <1.0

245 150 142 137 173

0.0090 0.0076 0.0336 0.0178 0.222

<0.050 <0.050 <0.050 <0.050 <0.050

22.3 <0.50 <0.50 4.79 <0.50

0.080 0.608 0.084 0.181 0.102

96.9 98.7 101 104 98.5

0.0487 <0.0050 <0.0050 0.0053 0.0240

0.0040 <0.0010 <0.0010 <0.0010 <0.0010

0.244 0.158 0.251 0.709 0.480

0.0039 0.0012 0.0012 0.0013 0.0011

0.0140 0.0026 0.0085 0.0262 0.0026

9.30 20.6 39.2 4.87 18.4

5.72 3.46 3.66 2.97 3.85

5.54 3.41 3.68 3.10 3.79

-1.6 -0.7 0.3 2.0 -0.7

3.45 1.82 1.94 7.44 2.69

3.13 1.76 1.70 6.92 2.52

0.0432 <0.0030 0.0088 0.104 0.0038

0.00011 <0.00010 <0.00010 <0.00010 <0.00010

0.00045 0.00040 0.00028 0.00099 0.00011

0.174 0.0571 0.0886 0.0350 0.108

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.017 <0.010 0.016 <0.010 <0.010

<0.0050 <0.0050 <0.0050 0.0197 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC
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Client ID
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Grouping Analyte

Sampled Time
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Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_GHWFR_WS_
2019-09-15_1355

RG_RIVER_WS_2
019-09-15_1353

RG_MIWW_WS_2
019-09-15_1353

RG_BLANK_WS_2
019-09-15_1353

RG_TRIP_WS_201
9-09-15_1353

L2349202-6 L2349202-7 L2349202-8 L2349202-9 L2349202-10

13:55 13:53 13:53 13:53 13:53

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

969 432 428 <2.0 <2.0

472 226 220 <0.50 <0.50

8.11 8.32 8.33 5.60 5.46

288 274 289 446 465

4.2 <1.0 <1.0 <1.0 <1.0

719 265 268 <10 <10

2.92 0.29 0.31 <0.10 <0.10

2.2 <1.0 <1.0 1.6 1.6

117 174 172 <1.0 <1.0

<1.0 3.6 4.2 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

117 178 177 <1.0 <1.0

0.0543 0.0205 0.0087 0.0555 0.156

<0.25 <0.050 <0.050 <0.050 <0.050

49.5 2.73 2.71 <0.50 <0.50

0.12 0.148 0.145 <0.020 <0.020

103 98.6 96.6 0.0 0.0

0.031 0.0166 0.0105 <0.0050 <0.0050

<0.0050 <0.0010 <0.0010 <0.0010 <0.0010

0.784 0.079 0.092 <0.050 <0.050

0.0042 <0.0010 0.0011 <0.0010 <0.0010

0.0110 <0.0020 0.0029 <0.0020 <0.0020

324 56.2 56.0 <0.30 <0.30

10.5 4.81 4.78 <0.10 <0.10

10.8 4.74 4.61 <0.10 <0.10

1.5 -0.7 -1.8 0.0 0.0

12.2 1.04 1.03 <0.50

10.8 0.91 1.06 <0.50 <0.50

0.0484 0.0041 0.0060 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00087 0.00013 0.00018 <0.00010 <0.00010

0.0299 0.147 0.144 <0.00010 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.030 0.015 0.015 <0.010 <0.010

0.0075 0.0182 0.0164 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV RRV

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC
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Sampled Time
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14

WATER

WS WS
15-SEP-19 15-SEP-19

RG_LFSRW_WS_
2019-09-15_0830

RG_STPD_WS_20
19-09-15_1530

L2349202-11 L2349202-12

08:30 15:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

336 205

177 102

8.22 8.08

364 366

41.8 6.6

210 125

30.1 9.05

2.0 <1.0

166 78.5

<1.0 <1.0

<1.0 <1.0

166 78.5

0.0857 0.0172

<0.050 <0.050

<0.50 1.25

0.060 0.125

98.4 101

0.0158 0.0164

<0.0010 <0.0010

0.342 0.351

0.0068 0.0022

0.0225 0.0166

21.1 25.0

3.75 2.13

3.69 2.14

-0.8 0.3

2.47 3.06

2.64 3.03

0.260 0.179

<0.00010 0.00024

0.00034 0.00066

0.0861 0.0448

<0.020 <0.020

<0.000050 <0.000050

0.024 <0.010

0.0205 0.0162

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
13-SEP-19 14-SEP-19 14-SEP-19 13-SEP-19 13-SEP-19

RG_ERWSF_WS_
2019-09-13_1500

RG_GRLK_WS_20
19-09-14_1030

RG_HART_WS_20
19-09-14_1500

RG_EROU_WS_20
19-09-13_1030

RG_WWER_WS_2
019-09-13_1030

L2349202-1 L2349202-2 L2349202-3 L2349202-4 L2349202-5

15:00 10:30 15:00 10:30 10:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

76.4 35.6 37.6 21.8 44.0

0.00011 <0.00010 <0.00010 0.00032 0.00022

<0.10 <0.10 <0.10 0.19 <0.10

<0.00050 <0.00050 <0.00050 0.00057 <0.00050

0.283 <0.010 0.099 0.443 <0.010

0.000100 <0.000050 <0.000050 0.000137 <0.000050

0.0027 0.0033 0.0065 0.0063 0.0012

15.0 19.2 21.3 22.4 17.5

0.00852 0.00028 0.00970 0.0445 0.00051

0.00091 <0.00050 <0.00050 0.00093 0.00065

0.000503 0.00147 0.00166 0.00199 0.00202

0.00083 <0.00050 <0.00050 0.00154 <0.00050

1.99 1.03 0.577 1.70 0.423

0.256 0.271 0.321 0.230 0.658

1.56 2.21 1.80 0.37 4.49

<0.000010 <0.000010 <0.000010 0.000014 <0.000010

14.4 1.73 1.95 3.88 1.26

0.153 0.133 0.325 0.111 0.112

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000361 0.000757 0.000339 0.000444 0.000657

<0.00050 <0.00050 <0.00050 0.00052 <0.00050

0.0180 <0.0030 <0.0030 0.0047 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 0.0050 <0.0030

0.00011 <0.00010 <0.00010 <0.00010 <0.00010

0.00043 0.00042 0.00025 0.00090 0.00011

0.179 0.0579 0.0909 0.0326 0.113

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.016 <0.010 0.016 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

75.0 34.5 36.8 21.3 44.3

<0.00010 <0.00010 <0.00010 <0.00010 0.00019

<0.10 <0.10 <0.10 0.12 <0.10

Total Metals

Dissolved Metals
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Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_GHWFR_WS_
2019-09-15_1355

RG_RIVER_WS_2
019-09-15_1353

RG_MIWW_WS_2
019-09-15_1353

RG_BLANK_WS_2
019-09-15_1353

RG_TRIP_WS_201
9-09-15_1353

L2349202-6 L2349202-7 L2349202-8 L2349202-9 L2349202-10

13:55 13:53 13:53 13:53 13:53

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

93.1 61.5 61.2 <0.050 <0.050

0.00016 <0.00010 <0.00010 <0.00010 <0.00010

0.30 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.195 0.022 0.025 <0.010 <0.010

0.000074 <0.000050 <0.000050 <0.000050 <0.000050

0.0242 0.0098 0.0098 <0.0010 <0.0010

55.5 17.2 16.6 <0.10 <0.10

0.0580 0.00178 0.00163 <0.00010 <0.00010

0.00068 <0.00050 <0.00050 <0.00050 <0.00050

0.000930 0.000782 0.000760 <0.000050 <0.000050

0.00223 <0.00050 <0.00050 <0.00050 <0.00050

1.58 0.989 0.982 <0.050 <0.050

1.73 0.950 0.924 <0.050 <0.050

2.91 2.76 2.80 <0.10 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

29.2 4.26 4.29 <0.050 <0.050

0.332 0.276 0.271 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000503 0.000472 0.000470 <0.000010 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0068 <0.0030 <0.0030 <0.0030

0.00010 <0.00010 <0.00010 <0.00010

0.00078 0.00014 0.00016 <0.00010

0.0279 0.153 0.146 <0.00010

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.034 0.016 0.016 <0.010

<0.0050 0.0157 0.0099 <0.0050

96.3 61.6 59.2 <0.050 <0.050

<0.00010 <0.00010 <0.00010 <0.00010

0.24 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS
15-SEP-19 15-SEP-19

RG_LFSRW_WS_
2019-09-15_0830

RG_STPD_WS_20
19-09-15_1530

L2349202-11 L2349202-12

08:30 15:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

51.8 22.5

0.00036 0.00045

0.15 0.12

<0.00050 <0.00050

0.539 0.214

0.000200 0.000172

0.0095 0.0056

12.2 11.3

0.0297 0.0112

0.00143 0.00167

0.000703 0.000733

0.00057 0.00082

0.862 0.417

0.231 1.41

3.76 2.86

<0.000010 <0.000010

3.12 1.83

0.230 0.0909

<0.000010 0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000206 0.000403

0.00078 0.00095

<0.0030 <0.0030

LAB LAB

LAB LAB

0.0050 0.0192

<0.00010 0.00015

0.00025 0.00063

0.0908 0.0470

<0.020 <0.020

<0.000050 <0.000050

0.024 <0.010

<0.0050 <0.0050

49.9 21.0

<0.00010 0.00015

<0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
13-SEP-19 14-SEP-19 14-SEP-19 13-SEP-19 13-SEP-19

RG_ERWSF_WS_
2019-09-13_1500

RG_GRLK_WS_20
19-09-14_1030

RG_HART_WS_20
19-09-14_1500

RG_EROU_WS_20
19-09-13_1030

RG_WWER_WS_2
019-09-13_1030

L2349202-1 L2349202-2 L2349202-3 L2349202-4 L2349202-5

15:00 10:30 15:00 10:30 10:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.089 <0.010 0.019 0.106 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0025 0.0030 0.0064 0.0062 0.0012

13.9 19.3 21.1 22.0 18.4

0.00037 <0.00010 0.00025 0.00468 0.00014

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000496 0.00138 0.00159 0.00202 0.00199

0.00062 <0.00050 <0.00050 0.00121 <0.00050

1.96 1.04 0.564 1.71 0.419

0.295 0.288 0.423 0.225 0.937

1.53 2.25 1.78 0.258 4.56

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

13.9 1.84 2.09 4.10 1.37

0.152 0.126 0.326 0.110 0.112

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000408 0.000874 0.000394 0.000485 0.000750

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0127 <0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals

DTSE
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WATER

WS WS WS WS WS
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_GHWFR_WS_
2019-09-15_1355

RG_RIVER_WS_2
019-09-15_1353

RG_MIWW_WS_2
019-09-15_1353

RG_BLANK_WS_2
019-09-15_1353

RG_TRIP_WS_201
9-09-15_1353

L2349202-6 L2349202-7 L2349202-8 L2349202-9 L2349202-10

13:55 13:53 13:53 13:53 13:53

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

0.085 0.010 0.011 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0255 0.0099 0.0099 <0.0010

56.2 17.6 17.4 <0.10 <0.0050

0.0249 0.00048 0.00042 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000871 0.000750 0.000743 0.000061

0.00205 <0.00050 <0.00050 <0.00050

1.59 1.00 0.983 <0.050 <0.050

2.77 1.11 1.11 <0.050

2.90 2.86 2.70 <0.050

<0.000010 <0.000010 <0.000010 <0.000010

30.8 4.55 4.58 <0.050 <0.050

0.335 0.267 0.263 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000574 0.000557 0.000548 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 0.0021 <0.0010 <0.0010

Dissolved Metals

RRV

DTSE
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WATER

WS WS
15-SEP-19 15-SEP-19

RG_LFSRW_WS_
2019-09-15_0830

RG_STPD_WS_20
19-09-15_1530

L2349202-11 L2349202-12

08:30 15:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

0.116 0.042

<0.000050 <0.000050

0.0091 0.0052

12.6 12.1

0.00644 0.00048

<0.0000050 <0.0000050

0.000645 0.000631

<0.00050 0.00050

0.777 0.353

0.296 1.80

3.11 2.51

<0.000010 <0.000010

3.16 1.97

0.218 0.0831

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000206 0.000403

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

DTSE

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved Se concentration exceeds total. Positive bias on D-Se suspected due to signal enhancement from volatile selenium species. 
Contact ALS if an alternative test to address this interference is needed.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/DIS METALS LAB FILTER AND PRESERVE

Description Qualifier      

Description       Qualifier      

09-OCT-19 12:59 (MT)

L2349202 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ALS Test Code Test Description

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2349202-1, -11, -12, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-9
L2349202-1, -11, -12, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-9
L2349202-1, -11, -12, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-9
L2349202-9
L2349202-9
L2349202-9
L2349202-1, -11, -12, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-9
L2349202-9
L2349202-10, -11, -12
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-10, -11, -12
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-10, -11, -12
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-10, -11, -12
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-10, -11, -12
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-10, -11, -12
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9
L2349202-10, -11, -12
L2349202-1, -2, -3, -4, -5, -6, -7, -8, -9

Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Barium (Ba)-Total
Boron (B)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Copper (Cu)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Manganese (Mn)-Total
Potassium (K)-Total
Silicon (Si)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

Version: FINAL REV. 2
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MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

Version: FINAL REV. 2
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Reference Information 09-OCT-19 12:59 (MT)

L2349202 CONTD....

14PAGE of

TSS-L-CL

TURBIDITY-CL

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4822673

R4822573

R4830689

R4828010

R4830472

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

LCS

MB

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

WG3166267-9

WG3166267-8

WG3166267-7

WG3166288-17

WG3166288-20

WG3166288-16

WG3166288-19

WG3168480-3

WG3168480-2

WG3168480-1

WG3168480-4

WG3167214-2

WG3167214-1

WG3167760-3

WG3167760-2

WG3167760-1

L2349202-1

L2349202-1

LF

L2349202-2

L2349202-10

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

5.4

102.7

1.4

100.8

102.5

<1.0

<1.0

<0.000020

100.3

<0.000020

97.7

99.8

<0.000020

<0.000020

105.1

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

20-SEP-19

20-SEP-19

21-SEP-19

21-SEP-19

12

N/A

N/A

20

20

20

85-115

85-115

85-115

80-120

70-130

80-120

80-120

mg/L

%

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

2

1

1

0.00002

0.00002

RPD-NA

RPD-NA

6.1

<0.000020

<0.000020
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Quality Control Report
Page 2 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

Water

R4830472

R4824850

R4832117

R4832117

Batch

Batch

Batch

Batch

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MS

DUP

LCS

MS

WG3167760-1

WG3167760-4

WG3167267-3

WG3167267-2

WG3167267-6

WG3167267-1

WG3167267-5

WG3167267-4

WG3169611-3

WG3169611-2

WG3169611-4

WG3169611-3

WG3169611-2

WG3169611-4

L2349202-11

L2349202-9

L2349202-9

L2349202-2

L2349202-3

L2349202-2

L2349202-3

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

<0.000020

105.6

<0.050

105.0

112.3

<0.050

<0.050

115.3

2.39

100.2

103.4

1.68

110.9

98.9

21-SEP-19

21-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

N/A

0.57

4.7

20

1

20

70-130

85-115

85-115

75-125

80-120

70-130

80-120

70-130

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

%

0.00002

0.05

0.05

RPD-NA

J

<0.050

1.82

1.76
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Quality Control Report
Page 3 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

R4824850

R4822573

R4824850

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

MS

WG3167267-3

WG3167267-2

WG3167267-6

WG3167267-1

WG3167267-5

WG3167267-4

WG3166288-17

WG3166288-20

WG3166288-16

WG3166288-19

WG3167267-3

WG3167267-2

WG3167267-6

WG3167267-1

WG3167267-5

WG3167267-4

L2349202-9

L2349202-9

L2349202-9

L2349202-9

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

<0.50

103.3

101.9

<0.50

<0.50

100.9

101.1

101.2

<2.0

<2.0

<0.020

107.0

105.9

<0.020

<0.020

108.0

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

N/A

N/A

20

20

90-110

90-110

75-125

90-110

90-110

90-110

90-110

75-125

mg/L

%

%

mg/L

mg/L

%

%

%

uS/cm

uS/cm

mg/L

%

%

mg/L

mg/L

%

0.5

0.5

2

2

0.02

0.02

RPD-NA

RPD-NA

<0.50

<0.020
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Quality Control Report
Page 4 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

Water

R4825935

R4830549

R4823553

R4830689

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

DUP

WG3167143-3

WG3167143-2

WG3167143-1

WG3167143-4

WG3169075-7

WG3169075-2

WG3169075-1

WG3169075-8

WG3166864-2

WG3166864-1

WG3168480-3

L2349202-7

L2349202-4

L2349202-6

L2349202-12

TMRM

L2349202-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

<0.0000050

99.9

<0.0000050

90.7

0.00070

98.8

<0.00050

119.2

92.9

100.7

95.9

98.1

<0.050

<0.0050

<0.050

<0.050

0.0034

0.00011

0.00041

0.174

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

N/A

2.6

N/A

1.5

6.2

2.7

20

20

20

20

20

20

80-120

70-130

80-120

70-130

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

ug/L

%

ug/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.000005

0.0005

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

<0.0000050

0.00068

<0.0030

0.00011

0.00043

0.179
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Quality Control Report
Page 5 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4830689Batch
DUP

LCS

WG3168480-3

WG3168480-2

L2349202-1
Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.000050

0.017

<0.0000050

74.8

<0.00010

<0.00010

<0.00050

0.092

<0.000050

0.0025

14.3

0.00037

0.000485

0.00065

1.97

0.000307

1.49

<0.000010

13.9

0.151

<0.000010

<0.00010

<0.010

0.000412

<0.00050

0.0132

104.4

99.7

101.1

105.1

101.4

100.9

99.8

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

N/A

3.1

N/A

0.3

N/A

N/A

N/A

4.1

N/A

0.9

2.4

0.0

2.2

4.7

0.5

3.9

2.2

N/A

0.4

0.7

N/A

N/A

N/A

1.1

N/A

3.6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000050

0.016

<0.0000050

75.0

<0.00010

<0.00010

<0.00050

0.089

<0.000050

0.0025

13.9

0.00037

0.000496

0.00062

1.96

0.000295

1.53

<0.000010

13.9

0.152

<0.000010

<0.00010

<0.010

0.000408

<0.00050

0.0127
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Quality Control Report
Page 6 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4830689Batch
LCS

MB

WG3168480-2

WG3168480-1 LF

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

101.1

101.3

101.5

102.2

101.5

102.0

101.3

102.5

100.5

99.6

100.9

102.5

100.7

98.1

98.7

105.2

102.8

101.5

99.9

92.2

107.0

104.1

102.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 7 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4830689Batch
MB

MS

WG3168480-1

WG3168480-4

LF

L2349202-2

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.6

102.6

102.7

N/A

98.7

102.1

101.6

N/A

98.1

96.3

97.0

98.3

98.5

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 8 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4830689

R4834049

Batch

Batch

MS

LCS

WG3168480-4

WG3169616-2

L2349202-2
Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

98.7

N/A

96.6

96.6

96.5

98.2

107.2

93.7

98.4

93.6

N/A

96.3

96.9

98.3

100.9

101.4

100.9

106.5

101.2

100.9

104.5

98.0

92.6

99.9

95.4

101.5

102.8

99.9

96.3

102.7

92.6

100.2

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B
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Quality Control Report
Page 9 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4834049Batch
LCS

MB

WG3169616-2

WG3169616-1 LF

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

104.1

98.6

101.5

104.7

96.8

101.3

96.9

105.1

105.0

99.4

97.5

100.7

102.9

103.6

102.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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Quality Control Report
Page 10 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4834049

R4828010

Batch

Batch

MB

LCS

WG3169616-1

WG3167214-2

LF
Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.1

100.6

101.6

100.4

96.8

94.4

98.2

102.9

101.9

96.4

97.0

95.1

95.5

101.5

98.5

102.2

100.8

96.6

100.2

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 11 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4828010Batch
LCS

MB

WG3167214-2

WG3167214-1

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

99.6

100.8

98.3

96.0

100.1

95.2

100.0

94.7

92.4

102.5

96.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

22



Quality Control Report
Page 12 ofReport Date: 09-OCT-19Workorder: L2349202

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4828010

R4830472

Batch

Batch

MB

DUP

WG3167214-1

WG3167760-3 L2349202-10

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4830472Batch
DUP

LCS

WG3167760-3

WG3167760-2

L2349202-10
Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

104.0

110.2

97.7

100.2

96.9

108.3

99.7

103.6

101.5

101.4

99.9

102.2

100.2

104.2

103.0

101.2

105.0

103.0

99.2

98.4

102.6

104.0

101.3

106.9

99.6

99.8

101.4

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4830472Batch
LCS

MB

MS

WG3167760-2

WG3167760-1

WG3167760-4 L2349202-11

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

100.6

102.0

98.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4830472Batch
MSWG3167760-4 L2349202-11

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

N/A

109.5

99.6

N/A

96.9

99.6

97.8

N/A

99.9

99.5

96.7

96.0

95.8

104.6

N/A

N/A

109.4

98.2

97.2

98.1

99.3

107.9

N/A

N/A

96.3

100.2

97.0

100.4

102.1

95.6

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

-

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

R4836997

R4824850

R4824850

Batch

Batch

Batch

DUP

DUP

LCS

LCS

MB

MB

MS

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

WG3171550-11

WG3171550-15

WG3171550-10

WG3171550-14

WG3171550-13

WG3171550-9

WG3171550-12

WG3171550-16

WG3167267-3

WG3167267-2

WG3167267-6

WG3167267-1

WG3167267-5

WG3167267-4

WG3167267-3

WG3167267-2

WG3167267-6

L2349202-1

L2349202-9

L2349202-1

L2349202-9

L2349202-9

L2349202-9

L2349202-9

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

0.0105

0.0561

105.8

100.5

<0.0050

<0.0050

92.8

92.9

<0.0010

105.3

101.4

<0.0010

<0.0010

102.5

<0.0050

102.8

102.6

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

15

1.1

N/A

N/A

20

20

20

20

85-115

85-115

75-125

75-125

90-110

90-110

75-125

90-110

90-110

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

0.005

0.005

0.001

0.001

RPD-NA

RPD-NA

0.0090

0.0555

<0.0010

<0.0050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

R4824850

R4825979

R4837689

R4822573

R4822988

R4824850

Batch

Batch

Batch

Batch

Batch

Batch

MB

MB

MS

CRM

CRM

LCS

MB

LCS

LCS

LCS

MB

DUP

LCS

LCS

WG3167267-1

WG3167267-5

WG3167267-4

WG3167346-1

WG3167346-3

WG3171634-14

WG3171634-13

WG3166288-17

WG3166288-20

WG3165491-10

WG3165491-9

WG3167267-3

WG3167267-2

WG3167267-6

L2349202-9

CL-ORP

CL-ORP

L2349202-9

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

<0.0050

<0.0050

101.3

226

226

106.4

<0.0020

7.00

7.00

105.1

<0.0010

<0.30

102.9

18-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

24-SEP-19

24-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

N/A 20

75-125

210-230

210-230

80-120

6.9-7.1

6.9-7.1

80-120

90-110

mg/L

mg/L

%

mV

mV

%

mg/L

pH

pH

%

mg/L

mg/L

%

0.005

0.005

0.002

0.001

RPD-NA<0.30
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

R4824850

R4827268

R4833090

R4830469

Batch

Batch

Batch

Batch

LCS

MB

MB

MS

LCS

MB

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

MS

WG3167267-6

WG3167267-1

WG3167267-5

WG3167267-4

WG3166272-5

WG3166272-4

WG3167749-3

WG3167749-2

WG3167749-1

WG3169047-7

WG3169047-2

WG3169047-6

WG3169047-1

WG3169047-5

WG3169047-8

L2349202-9

L2349202-6

L2349202-8

L2349202-8

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

100.7

<0.30

<0.30

101.5

100.2

<10

712

101.4

<10

0.091

103.4

103.2

<0.050

<0.050

98.6

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

27-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

27-SEP-19

1.0

1.8

20

20

90-110

75-125

85-115

85-115

75-125

75-125

70-130

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

0.3

0.3

10

10

0.05

0.05

719

0.092
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4827011

R4821269

Batch

Batch

LCS

MB

DUP

LCS

MB

WG3165740-8

WG3165740-7

WG3165869-9

WG3165869-8

WG3165869-7

L2349202-9

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

95.4

<1.0

<0.10

94.0

<0.10

19-SEP-19

19-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

N/A 15

85-115

85-115

%

mg/L

NTU

%

NTU

1

0.1

RPD-NA<0.10
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
5
6
7
8
9

10
11
12

1
2
3
4
5

1
2
3
4
5
6
7
8
9

10
11
12

1
2
3
4
5

1
2
3
4
5

1
2
3
4
5

13-SEP-19 15:00
14-SEP-19 10:30
14-SEP-19 15:00
13-SEP-19 10:30
13-SEP-19 10:30
15-SEP-19 13:55
15-SEP-19 13:53
15-SEP-19 13:53
15-SEP-19 13:53
15-SEP-19 13:53
15-SEP-19 08:30
15-SEP-19 15:30

13-SEP-19 15:00
14-SEP-19 10:30
14-SEP-19 15:00
13-SEP-19 10:30
13-SEP-19 10:30

13-SEP-19 15:00
14-SEP-19 10:30
14-SEP-19 15:00
13-SEP-19 10:30
13-SEP-19 10:30
15-SEP-19 13:55
15-SEP-19 13:53
15-SEP-19 13:53
15-SEP-19 13:53
15-SEP-19 13:53
15-SEP-19 08:30
15-SEP-19 15:30

13-SEP-19 15:00
14-SEP-19 10:30
14-SEP-19 15:00
13-SEP-19 10:30
13-SEP-19 10:30

13-SEP-19 15:00
14-SEP-19 10:30
14-SEP-19 15:00
13-SEP-19 10:30
13-SEP-19 10:30

13-SEP-19 15:00
14-SEP-19 10:30
14-SEP-19 15:00
13-SEP-19 10:30
13-SEP-19 10:30

19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 12:30
19-SEP-19 15:00
19-SEP-19 15:00
19-SEP-19 15:00
19-SEP-19 15:00

18-SEP-19 11:30
18-SEP-19 11:30
18-SEP-19 11:30
18-SEP-19 11:30
18-SEP-19 11:30

18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00

18-SEP-19 09:39
18-SEP-19 09:39
18-SEP-19 09:39
18-SEP-19 09:39
18-SEP-19 09:39

18-SEP-19 09:39
18-SEP-19 09:39
18-SEP-19 09:39
18-SEP-19 09:39
18-SEP-19 09:39

18-SEP-19 12:21
18-SEP-19 12:23
18-SEP-19 12:23
18-SEP-19 12:23
18-SEP-19 12:25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3
3
3

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

142
122
118
146
146
95
95
95
97
97

102
96

5
4
4
5
5

115
96
91

120
120
68
68
68
68
68
73
66

5
4
4
5
5

5
4
4
5
5

5
4
4
5
5

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTL
EHTL
EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTL
EHTL
EHTR
EHTR

EHTR
EHTL
EHTL
EHTR
EHTR

EHTR
EHTL
EHTL
EHTR
EHTR

Qualifier   

Legend & Qualifier Definitions:

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days
days
days
days
days

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days
days
days
days
days

days
days
days
days
days

days
days
days
days
days
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The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2349202 were received on 17-SEP-19 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

19-SEP-19

Lab Work Order #: L2350553

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
29-SEP-19 18:50 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

REGIONALC of C Numbers:
Legal Site Desc: 



29-SEP-19 18:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350553 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_RIVER_WS_2
019-09-17_1134

RG_BLANK_WS_2
019-09-17_1134

RG_GO13_WS_20
19-09-17_1458

RG_OTTO_WS_20
19-09-17_1134

RG_TRIP_WS_201
9-09-17_1134

L2350553-1 L2350553-2 L2350553-3 L2350553-4 L2350553-5

11:34 11:34 14:58 11:34 11:34

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

562 <2.0 1040 569 <2.0

284 <0.50 570 283 <0.50

8.31 5.11 8.25 8.30 5.01

312 442 304 240 491

3.4 <1.0 6.7 2.0 <1.0

318 <10 786 330 <10

7.04 <0.10 18.1 7.19 <0.10

1.0 1.9 1.8 1.0 1.7

274 <1.0 221 274 <1.0

2.2 <1.0 <1.0 1.2 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

276 <1.0 221 275 <1.0

0.0173 0.0292 0.0177 0.0200 <0.0050

0.091 <0.050 <0.25 0.108 <0.050

18.1 <0.50 35.3 18.3 <0.50

0.504 <0.020 0.18 0.508 <0.020

94.5 0.0 94.1 94.4 0.0

0.0357 <0.0050 1.01 0.0107 <0.0050

0.0049 <0.0010 <0.0050 <0.0010 <0.0010

0.187 <0.050 0.288 0.156 <0.050

0.0011 <0.0010 0.0010 <0.0010 <0.0010

0.0049 <0.0020 0.0122 0.0066 <0.0020

27.1 <0.30 342 27.0 <0.30

6.62 <0.10 12.6 6.61 <0.10

6.25 <0.10 11.9 6.24 <0.10

-2.9 0.0 -3.1 -2.9 0.0

2.16 <0.50 1.20 1.80

2.18 <0.50 2.38 2.04 <0.50

0.0229 <0.0030 0.120 0.0194 <0.0030

0.00011 <0.00010 0.00049 <0.00010 <0.00010

0.00123 <0.00010 0.00024 0.00110 <0.00010

0.571 <0.00010 0.0843 0.591 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.040 <0.010 0.025 0.034 <0.010

0.0089 <0.0050 0.0236 0.0094 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLIS

DLHC DLHC DLHC

RRV

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC
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Sampled Date
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Sampled Time
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WATER

WS WS WS WS WS
17-SEP-19 17-SEP-19 17-SEP-19 16-SEP-19 16-SEP-19

RG_RIVER_WS_2
019-09-17_0730

RG_MI16_WS_201
9-09-17_1000

RG_MCIMCC_WS_
2019-09-17_0730

RG_FOFR2W_WS
_2019-09-16_1400

RG_HE27_WS_20
19-09-16_0930

L2350553-6 L2350553-7 L2350553-8 L2350553-9 L2350553-10

07:30 10:00 07:30 14:00 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

936 509 925 1160 448

501 262 475 679 229

8.13 8.10 8.12 8.24 8.21

459 318 313 269 480

3.0 <1.0 2.8 <1.0 <1.0

731 338 702 906 284

4.67 0.60 2.09 0.62 0.51

2.6 2.6 2.2 3.6 1.4

132 149 126 319 137

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

132 149 126 319 137

<0.0050 0.0238 0.0066 0.0184 0.0161

<0.050 <0.050 <0.25 <0.25 <0.050

2.51 1.05 3.5 6.4 <0.50

0.063 0.171 <0.10 0.36 0.299

97.2 95.0 89.6 93.3 92.4

<0.0050 0.0885 0.026 0.824 2.21

<0.0010 0.0020 <0.0050 0.0089 0.0016

0.127 0.163 0.136 0.292 0.394

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 0.0049 0.0067 0.0020 <0.0020

398 131 417 403 100

11.0 5.75 11.3 15.0 4.99

10.7 5.46 10.1 14.0 4.61

-1.4 -2.6 -5.5 -3.5 -3.9

1.32 1.19 1.35 1.36 <0.50

1.42 1.31 1.43 1.60 <0.50

0.0113 0.0045 0.0143 <0.0030 0.0071

0.00013 0.00011 0.00013 <0.00010 <0.00010

0.00028 0.00022 0.00029 <0.00010 <0.00010

0.0441 0.0871 0.0457 0.0563 0.0278

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.045 0.018 0.044 0.029 <0.010

0.0115 0.0065 0.0087 0.361 0.0165

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC
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WATER

WS
16-SEP-19

RG_EROL_WS_20
19-09-16_1610

L2350553-11

16:10

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

413

213

8.24

371

<1.0

249

0.27

1.9

187

<1.0

<1.0

187

0.0238

<0.050

2.89

0.129

93.0

0.454

0.0062

0.148

<0.0010

<0.0020

42.0

4.74

4.41

-3.6

<0.50

0.63

<0.0030

<0.00010

0.00012

0.106

<0.020

<0.000050

<0.010

0.0080

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_RIVER_WS_2
019-09-17_1134

RG_BLANK_WS_2
019-09-17_1134

RG_GO13_WS_20
19-09-17_1458

RG_OTTO_WS_20
19-09-17_1134

RG_TRIP_WS_201
9-09-17_1134

L2350553-1 L2350553-2 L2350553-3 L2350553-4 L2350553-5

11:34 11:34 14:58 11:34 11:34

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

64.3 <0.050 111 62.1 <0.050

<0.00010 <0.00010 0.00020 <0.00010 <0.00010

0.13 <0.10 0.16 0.12 <0.10

<0.00050 <0.00050 0.00055 <0.00050 <0.00050

0.760 <0.010 0.191 0.727 <0.010

<0.000050 <0.000050 0.000167 <0.000050 <0.000050

0.0342 <0.0010 0.0348 0.0359 <0.0010

31.7 <0.10 71.5 30.6 <0.10

0.0967 <0.00010 0.0218 0.0873 <0.00010

<0.00050 <0.00050 0.00098 <0.00050 <0.00050

0.00941 0.0167 0.00227 0.00936 <0.000050

0.00150 <0.00050 0.00117 0.00154 <0.00050

2.98 <0.050 2.05 2.95 <0.050

0.235 <0.050 62.7 0.213 <0.050

3.05 <0.10 3.22 3.09 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

11.1 <0.050 9.20 11.4 <0.050

0.408 <0.00020 0.445 0.412 <0.00020

0.000012 <0.000010 0.000013 0.000011 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000273 <0.000010 0.00341 0.000284 <0.000010

<0.00050 <0.00050 0.00064 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 0.0054 <0.0030

<0.00010 <0.00010 0.00047 <0.00010

0.00074 <0.00010 0.00018 0.00081

0.602 <0.00010 0.0885 0.589

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.035 <0.010 0.025 0.034

<0.0050 <0.0050 <0.0050 <0.0050

65.3 <0.050 112 64.7 <0.050

<0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 0.10 <0.10

Total Metals

Dissolved Metals

RRV
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Client ID
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Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
17-SEP-19 17-SEP-19 17-SEP-19 16-SEP-19 16-SEP-19

RG_RIVER_WS_2
019-09-17_0730

RG_MI16_WS_201
9-09-17_1000

RG_MCIMCC_WS_
2019-09-17_0730

RG_FOFR2W_WS
_2019-09-16_1400

RG_HE27_WS_20
19-09-16_0930

L2350553-6 L2350553-7 L2350553-8 L2350553-9 L2350553-10

07:30 10:00 07:30 14:00 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

108 64.3 104 130 59.2

<0.00010 0.00010 <0.00010 <0.00010 0.00012

0.22 <0.10 0.22 0.87 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.070 0.032 0.079 <0.010 0.019

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0160 0.0091 0.0157 0.0851 0.0055

55.1 23.3 53.8 83.6 20.7

0.00103 0.00167 0.00109 0.0244 0.00384

<0.00050 0.00052 <0.00050 <0.00050 <0.00050

0.000472 0.000646 0.000497 0.00210 0.000834

0.00366 0.00051 0.00366 0.00393 0.00248

1.10 0.838 1.07 5.86 0.596

2.60 1.94 2.62 0.595 14.9

3.86 2.09 4.07 2.89 1.52

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

14.8 4.61 14.2 6.42 0.559

0.752 0.275 0.758 0.245 0.128

<0.000010 <0.000010 <0.000010 0.000023 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00105 0.000980 0.00105 0.00846 0.00107

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

0.00010 <0.00010 0.00010 <0.00010 <0.00010

0.00029 0.00021 0.00030 <0.00010 <0.00010

0.0478 0.0923 0.0448 0.0584 0.0277

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.046 0.018 0.044 0.029 <0.010

0.0055 <0.0050 0.0050 0.346 0.0165

113 66.9 105 132 58.3

<0.00010 <0.00010 <0.00010 <0.00010 0.00012

0.18 <0.10 0.18 0.89 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID
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Grouping Analyte

Sampled Time
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WATER

WS
16-SEP-19

RG_EROL_WS_20
19-09-16_1610

L2350553-11

16:10

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

59.5

0.00011

<0.10

<0.00050

0.019

<0.000050

0.0054

15.0

0.00534

<0.00050

0.000853

<0.00050

0.649

3.38

2.68

<0.000010

2.92

0.191

<0.000010

<0.00010

<0.010

0.000651

<0.00050

<0.0030

LAB

LAB

0.0060

<0.00010

0.00012

0.113

<0.020

<0.000050

<0.010

0.0062

60.1

<0.00010

<0.10

Total Metals

Dissolved Metals
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Sample ID 
Description
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Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   
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WATER

WS WS WS WS WS
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_RIVER_WS_2
019-09-17_1134

RG_BLANK_WS_2
019-09-17_1134

RG_GO13_WS_20
19-09-17_1458

RG_OTTO_WS_20
19-09-17_1134

RG_TRIP_WS_201
9-09-17_1134

L2350553-1 L2350553-2 L2350553-3 L2350553-4 L2350553-5

11:34 11:34 14:58 11:34 11:34

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

0.046 <0.010 <0.010 0.049

<0.000050 <0.000050 <0.000050 <0.000050

0.0351 <0.0010 0.0353 0.0346

29.4 <0.10 70.8 29.6 <0.0050

0.0597 <0.00010 0.0166 0.0507

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00934 0.0164 0.00243 0.00955

0.00138 <0.00050 0.00089 0.00128

3.12 <0.050 2.14 3.12 <0.050

0.217 <0.050 66.9 0.183

2.89 <0.050 3.04 2.79

<0.000010 <0.000010 <0.000010 <0.000010

11.3 <0.050 9.46 11.4 <0.050

0.405 <0.00020 0.436 0.416

0.000013 <0.000010 0.000010 0.000012

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000290 <0.000010 0.00359 0.000282

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
17-SEP-19 17-SEP-19 17-SEP-19 16-SEP-19 16-SEP-19

RG_RIVER_WS_2
019-09-17_0730

RG_MI16_WS_201
9-09-17_1000

RG_MCIMCC_WS_
2019-09-17_0730

RG_FOFR2W_WS
_2019-09-16_1400

RG_HE27_WS_20
19-09-16_0930

L2350553-6 L2350553-7 L2350553-8 L2350553-9 L2350553-10

07:30 10:00 07:30 14:00 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.028 0.019 0.025 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0162 0.0092 0.0154 0.0839 0.0052

53.1 23.0 51.7 85.1 20.2

0.00041 0.00045 0.00031 0.0212 0.00027

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000452 0.000667 0.000472 0.00210 0.000868

0.00363 <0.00050 0.00338 0.00398 0.00062

1.14 0.885 1.10 6.02 0.583

2.85 2.32 2.66 0.685 15.9

3.82 1.96 3.76 2.83 1.46

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

14.6 4.67 14.1 6.79 0.548

0.771 0.278 0.739 0.245 0.125

<0.000010 <0.000010 <0.000010 0.000024 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00109 0.000993 0.00104 0.00890 0.00107

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0017 <0.0010 <0.0010 0.0020 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS
16-SEP-19

RG_EROL_WS_20
19-09-16_1610

L2350553-11

16:10

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00051

<0.010

<0.000050

0.0052

15.3

0.00116

<0.0000050

0.000839

<0.00050

0.689

3.88

2.60

<0.000010

3.06

0.184

<0.000010

<0.00010

<0.010

0.000699

<0.00050

<0.0010

Dissolved Metals



Reference Information

B

DLHC

DLIS

MB-LOR

MES

MS-B

RRV

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted: Insufficient Sample

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DISSOLVED METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

29-SEP-19 18:50 (MT)

L2350553 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

ALS Test Code Test Description

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2350553-2
L2350553-1, -2, -3, -4, -6, -7, -8
L2350553-2
L2350553-1, -2, -3, -4, -6, -7, -8
L2350553-10, -11, -9
L2350553-1, -2, -3, -4, -6, -7, -8
L2350553-10, -11, -9
L2350553-1, -2, -3, -4, -6, -7, -8
L2350553-10, -11, -9
L2350553-10, -11, -9
L2350553-10, -11, -9
L2350553-1, -2, -3, -4, -6, -7, -8
L2350553-10, -11, -9
L2350553-1, -2, -3, -4, -6, -7, -8
L2350553-10, -11, -9
L2350553-10, -11, -9
L2350553-2
L2350553-2
L2350553-2
L2350553-2
L2350553-1, -10, -11, -2, -3, -4, -5, -6, -7, -8, -9
L2350553-1, -10, -11, -2, -3, -4, -5, -6, -7, -8, -9

Selenium (Se)-Total
Aluminum (Al)-Dissolved
Strontium (Sr)-Total
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Nitrate (as N)
Sulfate (SO4)

B
MB-LOR
MES
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

Version: FINAL   
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MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

Version: FINAL   
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** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4833269

R4835151

R4834049

R4834049

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

LCS

LCS

MB

MB

MS

DUP

LCS

MB

MS

WG3169665-6

WG3169665-5

WG3169665-4

WG3170840-15

WG3170840-14

WG3170840-13

WG3169376-2

WG3169616-2

WG3169376-1

WG3169616-1

WG3169616-4

WG3169232-3

WG3169232-2

WG3169232-1

WG3169232-4

L2350553-1

L2350553-1

LF

LF

L2350553-9

L2350553-1

L2350553-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

<1.0

102.6

<1.0

279

102.5

<1.0

90.3

91.1

<0.000020

<0.000020

87.2

<0.000020

97.0

<0.000020

94.7

20-SEP-19

20-SEP-19

20-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

24-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

N/A

1.0

N/A

20

20

20

85-115

85-115

80-120

80-120

70-130

80-120

70-130

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.00002

RPD-NA

RPD-NA

1.0

276

<0.000020

21



Quality Control Report
Page 2 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

R4826753

R4843810

R4843810

R4826753

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

LCS

MB

WG3167918-6

WG3167918-5

WG3173689-7

WG3173689-2

WG3173689-6

WG3173689-1

WG3173689-5

WG3173689-8

WG3173689-7

WG3173689-2

WG3173689-6

WG3173689-1

WG3173689-5

WG3173689-8

WG3167918-6

WG3167918-5

L2350553-2

L2350553-3

L2350553-2

L2350553-3

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

104.5

<0.050

<0.50

92.8

91.5

<0.50

<0.50

100.7

<0.50

94.4

92.7

<0.50

<0.50

96.3

103.2

<0.50

19-SEP-19

19-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

19-SEP-19

19-SEP-19

N/A

N/A

20

20

85-115

80-120

80-120

70-130

80-120

80-120

70-130

90-110

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

0.05

0.5

0.5

0.5

0.5

0.5

RPD-NA

RPD-NA

<0.50

<0.50
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Quality Control Report
Page 3 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

Water

R4835151

R4826753

R4834323

R4838288

R4845148

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

WG3170840-15

WG3170840-14

WG3170840-13

WG3167918-6

WG3167918-5

WG3169793-2

WG3169793-1

WG3171811-7

WG3171811-2

WG3171811-1

WG3171811-8

WG3174018-3

WG3174018-2

L2350553-1

LF

L2350553-7

L2350553-10

L2350553-5

TMRM

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

561

98.7

<2.0

105.0

<0.020

97.7

<0.0000050

0.00050

96.6

<0.00050

75.5

<0.050

<0.0050

<0.050

<0.050

92.6

23-SEP-19

23-SEP-19

23-SEP-19

19-SEP-19

19-SEP-19

23-SEP-19

23-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

0.2

2.3

N/A

N/A

N/A

N/A

10

20

20

20

20

20

90-110

90-110

80-120

80-120

70-130

80-120

uS/cm

%

uS/cm

%

mg/L

%

mg/L

ug/L

%

ug/L

%

mg/L

mg/L

mg/L

mg/L

%

2

0.02

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

562

0.00052

<0.050

<0.0050

<0.050

<0.050

21



Quality Control Report
Page 4 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4845148

R4834049

Batch

Batch

LCS

MB

MS

LCS

WG3174018-2

WG3174018-1

WG3174018-4

WG3169376-2

TMRM

L2350553-5

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

107.3

98.6

99.1

<0.050

<0.0050

<0.050

<0.050

101.8

102.7

101.7

104.9

102.8

98.5

99.4

94.4

92.0

91.8

98.1

95.6

98.8

100.3

102.1

98.9

93.5

93.1

97.2

102.0

97.8

99.8

102.8

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

80-120

80-120

80-120

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.005

0.05

0.05
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Quality Control Report
Page 5 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4834049Batch
LCS

LCS

WG3169376-2

WG3169616-2

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

94.8

96.4

95.4

99.2

103.0

92.9

97.1

94.2

96.2

102.3

102.6

106.5

101.2

100.9

104.5

98.0

92.6

99.9

95.4

101.5

102.8

99.9

96.3

102.7

92.6

100.2

104.1

98.6

101.5

104.7

96.8

101.3

96.9

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 6 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4834049Batch
LCS

MB

WG3169616-2

WG3169376-1 LF

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

105.1

105.0

99.4

97.5

100.7

102.9

103.6

102.9

0.0011

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR 0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001
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Quality Control Report
Page 7 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4834049Batch
MB

MB

WG3169376-1

WG3169616-1

LF

LF

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0003

0.00001

0.0005

0.001

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001
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Quality Control Report
Page 8 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4834049Batch
MB

MS

WG3169616-1

WG3169616-4

LF

L2350553-9

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.00050

<0.0010

97.7

105.9

106.5

N/A

96.9

96.5

100.0

N/A

96.7

96.3

93.4

99.0

98.0

87.4

N/A

N/A

102.8

93.9

N/A

117.7

93.7

99.6

N/A

N/A

98.8

99.5

94.9

N/A

102.6

97.3

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

-

70-130

70-130

70-130

-

-

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.0005

0.001
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Quality Control Report
Page 9 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4836399Batch
LCS

MB

WG3171022-2

WG3171022-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

101.9

100.5

99.0

100.7

103.6

99.9

98.6

99.1

102.7

99.3

98.2

95.1

99.4

105.1

109.4

99.8

99.2

98.9

100.8

97.2

104.4

93.3

102.6

101.8

101.7

96.8

98.0

92.4

101.5

94.6

<0.0010

<0.00010

<0.00010

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 10 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4836399Batch
MB

MS

WG3171022-1

WG3171022-4

LF

L2350553-2

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.7

96.6

102.4

96.4

96.6

98.0

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 11 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4836399

R4834049

Batch

Batch

MS

DUP

WG3171022-4

WG3169232-3

L2350553-2

L2350553-1

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

100.8

94.4

100.3

101.9

102.0

99.1

100.1

102.8

102.2

99.3

95.8

100.8

101.5

105.1

97.7

95.5

105.2

99.1

98.4

95.1

98.5

98.7

100.5

106.1

0.0246

<0.00010

0.00114

0.574

<0.000050

0.036

0.0000093

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

7.2

N/A

7.9

0.5

N/A

10

4.3

20

20

20

20

20

20

20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

RPD-NA

RPD-NA

0.0229

0.00011

0.00123

0.571

<0.000050

0.040

0.0000089

21



Quality Control Report
Page 12 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4834049Batch
DUP

LCS

WG3169232-3

WG3169232-2

L2350553-1
Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

62.4

<0.00010

0.00013

<0.00050

0.738

<0.000050

0.0353

30.3

0.0917

0.00963

0.00141

2.90

0.000212

3.07

<0.000010

11.3

0.420

0.000012

<0.00010

<0.010

0.000283

<0.00050

<0.0030

101.9

104.1

97.3

101.5

100.4

99.1

99.3

100.6

100.5

100.2

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

2.9

N/A

5.0

N/A

2.9

N/A

3.4

4.6

5.3

2.2

6.7

2.4

11

0.6

N/A

1.6

2.8

1.9

N/A

N/A

3.6

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

64.3

<0.00010

0.00013

<0.00050

0.760

<0.000050

0.0342

31.7

0.0967

0.00941

0.00150

2.98

0.000235

3.05

<0.000010

11.1

0.408

0.000012

<0.00010

<0.010

0.000273

<0.00050

<0.0030
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Quality Control Report
Page 13 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4834049Batch
LCS

MB

WG3169232-2

WG3169232-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

98.7

102.8

103.5

99.5

102.0

103.1

101.0

100.1

103.9

99.2

100.3

98.2

103.5

106.0

99.96

97.6

97.2

103.7

102.6

100.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4834049Batch
MB

MS

WG3169232-1

WG3169232-4 L2350553-2

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

95.1

102.2

94.8

93.8

106.2

89.0

96.9

95.0

95.4

99.4

100.4

98.8

101.6

101.7

97.0

99.6

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4834049

R4835709

Batch

Batch

MS

LCS

WG3169232-4

WG3170607-2

L2350553-2
Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

99.96

100.7

97.1

98.1

103.4

107.1

101.5

93.0

93.3

100.3

96.6

102.2

108.2

107.5

101.8

104.9

95.4

98.5

103.1

110.3

105.1

103.2

101.7

104.7

100.9

92.9

104.0

104.2

112.7

101.8

104.1

102.1

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4835709Batch
LCS

MB

WG3170607-2

WG3170607-1

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

105.0

107.7

109.3

127.5

97.1

104.8

99.1

103.7

104.6

105.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

0.000054

<0.10

<0.000010

<0.050

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MES

B

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05
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Quality Control Report
Page 17 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

Water

Water

R4835709

R4846349

R4826753

R4826753

R4829491

R4845914

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

DUP

LCS

WG3170607-1

WG3174314-2

WG3174314-1

WG3167918-6

WG3167918-5

WG3167918-6

WG3167918-5

WG3168649-3

WG3168649-5

WG3173881-19

WG3173881-14

CL-ORP

CL-ORP

L2350553-11

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

102.1

<0.0050

101.1

<0.0010

105.9

<0.0050

228

227

0.0029

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

26-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

26-SEP-19N/A 20

85-115

90-110

90-110

210-230

210-230

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

mV

mg/L

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

RPD-NA<0.0020
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Quality Control Report
Page 18 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

R4845914

R4835151

R4825150

R4826753

R4833090

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MS

LCS

MB

LCS

MB

WG3173881-14

WG3173881-18

WG3173881-13

WG3173881-17

WG3173881-20

WG3170840-15

WG3170840-14

WG3167037-12

WG3167037-3

WG3167037-14

WG3167918-6

WG3167918-5

WG3167749-5

WG3167749-4

L2350553-11

L2350553-1

L2350553-8

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

103.3

106.4

<0.0020

<0.0020

86.0

8.33

7.03

100.5

<0.0010

96.7

101.8

<0.30

100.8

<10

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

23-SEP-19

23-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

0.02 0.2

80-120

80-120

70-130

6.9-7.1

80-120

70-130

90-110

85-115

%

%

mg/L

mg/L

%

pH

pH

%

mg/L

%

%

mg/L

%

mg/L

0.002

0.002

0.001

0.3

10

J8.31
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Quality Control Report
Page 19 ofReport Date: 29-SEP-19Workorder: L2350553

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4835161

R4841708

R4835808

R4825230

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG3169903-5

WG3169903-4

WG3172890-14

WG3172890-13

WG3169760-8

WG3169760-7

WG3167319-14

WG3167319-17

WG3167319-13

WG3167319-16

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

104.9

<10

90.6

<0.050

96.6

<1.0

98.0

97.0

<0.10

<0.10

23-SEP-19

23-SEP-19

25-SEP-19

25-SEP-19

23-SEP-19

23-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

85-115

75-125

85-115

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

%

NTU

NTU

10

0.05

1

0.1

0.1
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Quality Control Report
Page 20 ofReport Date: 29-SEP-19Workorder: L2350553

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MB-LOR

MES

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / 
Multi-Parameter Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

21



Quality Control Report
Page 21 ofReport Date: 29-SEP-19Workorder: L2350553

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8
9

10
11

1
2
3
4
5
6
7
8
9

10
11

17-SEP-19 11:34
17-SEP-19 11:34
17-SEP-19 14:58
17-SEP-19 11:34
17-SEP-19 11:34
17-SEP-19 07:30
17-SEP-19 10:00
17-SEP-19 07:30
16-SEP-19 14:00
16-SEP-19 09:30
16-SEP-19 16:10

17-SEP-19 11:34
17-SEP-19 11:34
17-SEP-19 14:58
17-SEP-19 11:34
17-SEP-19 11:34
17-SEP-19 07:30
17-SEP-19 10:00
17-SEP-19 07:30
16-SEP-19 14:00
16-SEP-19 09:30
16-SEP-19 16:10

20-SEP-19 13:10
20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20

23-SEP-19 11:00
23-SEP-19 11:00
23-SEP-19 11:00
23-SEP-19 11:00
23-SEP-19 11:00
23-SEP-19 11:00
23-SEP-19 11:00
23-SEP-19 11:00
23-SEP-19 11:00
23-SEP-19 11:00
23-SEP-19 11:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

74
73
69
73
73
77
74
77
94
99
92

144
144
140
144
144
148
145
148
165
169
163

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2350553 were received on 19-SEP-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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APPENDIX B 

LABORATORY REPORTS 

Sediment Chemistry 



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

30-JUL-18

Lab Work Order #: L2137895

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
16-AUG-18 17:05 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY / LENTIC AREA SUPPORTING
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

C of C Numbers:
Legal Site Desc: 



16-AUG-18 17:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2137895 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
27-JUL-18 26-JUL-18 27-JUL-18 27-JUL-18 27-JUL-18

RG_DUP_SE_2018
0727_1435

RG_G013_SE_201
80726_1238

RG_ERST_SE_201
80727_0857

RG_ERST_SE_201
80727_0834

RG_DUP_SE_2018
0727_0857

L2137895-1 L2137895-2 L2137895-3 L2137895-4 L2137895-5

14:35 12:38 08:57 08:34 08:57

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

73.9 69.7 55.3 48.7 53.6

7.81 7.64 7.45 7.46 7.45

15.8 <1.0 <1.0 <1.0 <1.0

2.6 <1.0 <1.0 1.0 <1.0

2.4 <1.0 <1.0 4.7 2.9

20.8 <1.0 4.1 16.4 8.3

8.9 <1.0 14.1 26.7 20.8

8.5 <1.0 12.7 16.9 19.7

16.4 26.1 31.3 15.0 21.7

21.2 54.1 31.7 16.1 22.9

3.6 19.5 5.2 3.2 3.2

Sandy loam Silt loam Silt loam Sandy loam Sandy loam

9.07 21.8 8.99 7.39 8.96

3800 5920 5710 5300 4390

0.45 0.80 0.67 0.58 0.61

3.12 5.59 4.42 4.98 4.10

431 301 166 167 156

0.35 0.58 0.47 0.45 0.41

<0.20 <0.20 <0.20 <0.20 <0.20

5.6 6.3 <5.0 <5.0 <5.0

3.51 1.36 1.11 0.727 1.07

89500 24800 46400 45600 46800

7.95 8.52 12.7 11.8 10.0

5.52 7.76 4.48 3.95 4.12

8.78 19.6 13.0 9.78 12.4

9420 16300 10700 12600 9800

5.57 9.25 9.30 8.92 8.22

6.2 8.0 7.6 7.2 5.8

7900 4050 7660 6610 6640

8510 714 140 231 124

0.0408 0.0929 0.0468 0.0358 0.0426

2.42 1.30 1.56 1.28 1.99

38.1 24.0 17.7 14.9 15.9

1000 1090 1170 1180 986

1100 1410 1160 1090 840

0.82 42.5 2.37 2.02 2.04

0.10 0.24 0.15 0.14 0.15

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



16-AUG-18 17:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2137895 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE
27-JUL-18 27-JUL-18 25-JUL-18

RG_OTTO_SE_20
180727_1525

RG_OTTO_SE_20
180727_1606

RG_ERIMF_SE_20
180725_1714

L2137895-6 L2137895-7 L2137895-8

15:25 16:06 17:14

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

56.7 56.2 50.9

7.33 7.52 7.34

<1.0 <1.0 38.4

<1.0 <1.0 3.0

<1.0 <1.0 2.9

2.3 2.1 6.2

2.9 3.1 12.8

2.1 2.8 9.1

32.0 32.3 11.1

46.0 45.5 13.7

13.7 13.0 2.9

Silt Silt Sandy loam

33.6 34.5 4.18

4130 4320 4630

0.59 0.60 0.56

3.98 4.23 4.48

232 245 105

0.42 0.42 0.36

<0.20 <0.20 <0.20

5.6 5.5 <5.0

0.723 0.717 0.650

59600 59900 61000

8.20 8.53 13.6

4.67 4.91 4.06

18.9 19.6 10.3

9910 10300 9170

6.48 6.28 7.30

5.1 5.0 7.6

4590 4540 11600

277 288 198

0.0555 0.0585 0.0251

1.23 1.21 1.82

14.2 14.9 14.7

682 624 1140

960 1000 940

6.45 7.02 0.57

0.14 0.14 <0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



16-AUG-18 17:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2137895 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
27-JUL-18 26-JUL-18 27-JUL-18 27-JUL-18 27-JUL-18

RG_DUP_SE_2018
0727_1435

RG_G013_SE_201
80726_1238

RG_ERST_SE_201
80727_0857

RG_ERST_SE_201
80727_0834

RG_DUP_SE_2018
0727_0857

L2137895-1 L2137895-2 L2137895-3 L2137895-4 L2137895-5

14:35 12:38 08:57 08:34 08:57

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

96 83 70 70 62

91.6 66.5 76.0 79.2 71.9

2100 2800 3800 1200 3500

0.218 0.147 0.203 0.155 0.167

<2.0 <2.0 <2.0 <2.0 <2.0

10.2 8.1 23.5 19.9 16.3

<0.50 <0.50 <0.50 <0.50 <0.50

2.27 0.767 1.39 1.10 1.31

19.1 24.2 28.2 25.6 23.4

70.5 108 93.2 76.6 79.3

<1.0 <1.0 1.0 <1.0 <1.0

<0.070 <0.24 <0.035 <0.030 <0.030

<0.010 0.0227 0.0275 0.0149 0.0319

<0.11 <0.030 <0.070 <0.014 <0.050

<0.013 <0.050 <0.060 <0.030 <0.12

0.043 0.153 0.205 0.075 0.185

0.036 0.093 0.217 0.075 0.195

0.092 0.333 0.383 0.148 0.299

0.091 0.366 0.221 0.098 0.181

0.080 0.135 0.145 0.062 0.140

0.023 0.031 0.116 0.043 0.101

0.163 0.734 0.349 0.158 0.284

0.082 0.0788 0.0585 0.0247 0.0393

0.042 0.192 0.252 0.114 0.447

0.126 0.685 0.067 0.046 0.075

0.083 0.059 0.146 0.057 0.131

0.888 2.65 0.497 0.383 0.377

1.48 5.50 0.796 0.603 0.604

0.406 1.39 0.381 0.271 0.293

<0.020 <0.015 0.072 0.025 0.069

0.772 2.51 0.536 0.412 0.673

0.063 0.277 0.200 0.093 0.360

<0.020 <0.015 <0.010 <0.010 <0.010

76.9 91.2 76.9 74.9 71.6

88.1 81.9 87.8 84.5 83.1

74.1 83.0 73.6 71.3 68.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM

DLCI DLCI DLCI DLCI DLCI

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE
27-JUL-18 27-JUL-18 25-JUL-18

RG_OTTO_SE_20
180727_1525

RG_OTTO_SE_20
180727_1606

RG_ERIMF_SE_20
180725_1714

L2137895-6 L2137895-7 L2137895-8

15:25 16:06 17:14

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

74 81 90

133 132 78.1

2900 2900 1900

0.081 0.083 0.145

<2.0 <2.0 <2.0

8.6 8.4 16.2

<0.50 <0.50 <0.50

0.623 0.607 0.923

18.6 20.0 19.9

78.2 84.6 85.1

<1.0 <1.0 <1.0

<0.35 <0.30 0.0083

0.0257 0.0240 <0.0050

<0.40 <0.67 <0.018

<0.050 <0.050 <0.0040

0.222 0.218 0.019

0.153 0.149 0.021

0.423 0.418 0.062

0.513 0.504 0.057

0.158 0.158 0.035

0.034 0.030 0.013

0.947 0.929 0.080

0.0951 0.0959 <0.0080

0.211 0.199 0.033

0.935 0.874 0.026

0.059 0.060 0.019

2.74 2.36 0.123

5.58 4.79 0.190

1.28 1.03 0.054

0.012 0.014 0.043

3.59 3.37 0.125

0.362 0.352 0.041

0.011 0.013 <0.010

87.2 88.6 80.9

75.8 79.0 98.3

65.3 62.4 74.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ

DLCI DLCI DLCI

DLCI DLCI

DLQ
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SOIL

SE SE SE SE SE
27-JUL-18 26-JUL-18 27-JUL-18 27-JUL-18 27-JUL-18

RG_DUP_SE_2018
0727_1435

RG_G013_SE_201
80726_1238

RG_ERST_SE_201
80727_0857

RG_ERST_SE_201
80727_0834

RG_DUP_SE_2018
0727_0857

L2137895-1 L2137895-2 L2137895-3 L2137895-4 L2137895-5

14:35 12:38 08:57 08:34 08:57

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

77.5 80.0 80.3 80.5 76.3

0.145 0.238 0.366 0.135 0.310

1.43 3.72 4.83 1.84 3.96

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE
27-JUL-18 27-JUL-18 25-JUL-18

RG_OTTO_SE_20
180727_1525

RG_OTTO_SE_20
180727_1606

RG_ERIMF_SE_20
180725_1714

L2137895-6 L2137895-7 L2137895-8

15:25 16:06 17:14

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

77.5 81.4 80.7

0.333 0.328 0.037

4.86 4.77 0.65

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2137895-2 Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_G013_SE_20180726_12

Client Sample  ID       Description      

DLCI

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

Qualifier      

Description Qualifier      

16-AUG-18 17:05 (MT)

L2137895 CONTD....

8PAGE of

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Test Method References:            

Version: FINAL   
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Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4160935

R4160923

R4159427

R4159439

Batch

Batch

Batch

Batch

DUP

LCS

MB

IRM

LCS

MB

CRM

CRM

DUP

LCS

MB

MB

CRM

WG2837442-1

WG2837442-2

WG2837442-3

WG2837385-2

WG2837385-4

WG2837385-3

WG2840695-4

WG2840695-9

WG2840695-10

WG2840695-3

WG2840695-1

WG2840695-6

WG2840695-4

L2137895-7

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2137895-8

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

1.97

98.4

<0.050

101.6

100.3

<0.05

92.3

121.6

0.0284

101.0

<0.0050

<0.0050

107.2

95.4

98.8

96.9

92.5

84.7

08-AUG-18

08-AUG-18

08-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

2.0

12

20

40

80-120

80-120

90-110

70-130

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

mg/kg

%

mg/kg

mg/kg

%

%

%

%

%

%

0.05

0.05

0.005

0.005

2.01

0.0251
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Quality Control Report
Page 2 ofReport Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4159439Batch
CRM

CRM

WG2840695-4

WG2840695-9

TILL-1

TILL-1

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

3.1

91.3

87.4

106.4

102.6

96.5

101.4

85.4

100.4

103.5

106.0

108.4

101.2

101.9

108.1

0.32

0.19

106.9

92.6

0.114

1.0

105.6

0.14

85.6

105.2

100.8

0.6

114.0

95.8

112.7

106.2

108.8

92.9

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

11



Quality Control Report
Page 3 ofReport Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4159439Batch
CRM

DUP

WG2840695-9

WG2840695-10

TILL-1

L2137895-8

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

2.7

107.3

95.2

114.8

112.2

109.3

109.9

96.1

109.9

109.3

117.9

105.7

111.1

109.4

106.7

0.35

0.22

103.0

93.4

0.123

1.0

108.5

0.18

96.3

113.0

106.2

0.6

4970

0.58

4.42

115

0.37

<0.20

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

7.0

3.5

1.4

9.0

4.1

N/A

40

30

30

40

30

30

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kgRPD-NA

4630

0.56

4.48

105

0.36

<0.20
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Quality Control Report
Page 4 ofReport Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4159439Batch
DUP

MB

WG2840695-10

WG2840695-1

L2137895-8
Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

<5.0

0.663

53700

13.6

4.00

10.9

9220

7.48

7.6

11300

200

1.83

14.5

1250

1050

0.57

<0.10

88

71.6

2000

0.143

<2.0

18.3

<0.50

0.928

20.9

88.5

<1.0

<50

<0.10

<0.10

<0.50

<0.10

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

N/A

2.0

13

0.3

1.3

4.8

0.6

2.6

0.6

2.5

1.1

0.4

1.4

8.9

11

1.5

N/A

3.0

8.7

5.3

1.4

N/A

12

N/A

0.6

4.6

4.0

N/A

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<5.0

0.650

61000

13.6

4.06

10.3

9170

7.30

7.6

11600

198

1.82

14.7

1140

940

0.57

<0.10

90

78.1

1900

0.145

<2.0

16.2

<0.50

0.923

19.9

85.1

<1.0
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Quality Control Report
Page 5 ofReport Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4159439Batch
MB

MB

WG2840695-1

WG2840695-6

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5
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Quality Control Report
Page 6 ofReport Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4159439Batch
MBWG2840695-6

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 7 ofReport Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4160669

R4162676

Batch

Batch

DUP

LCS

MB

DUP

LCS

WG2842461-3

WG2842461-2

WG2842461-1

WG2845010-2

WG2845010-4

L2137895-1

L2137895-1

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

74.3

97.2

<0.25

<0.070

<0.010

<0.13

<0.013

0.050

0.025

0.095

0.067

<0.020

0.100

0.154

0.058

0.048

0.135

0.054

0.959

1.58

0.433

<0.020

0.961

0.076

<0.020

69.7

71.0

79.9

70.4

07-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

0.6

N/A

N/A

N/A

N/A

14

38

3.3

18

N/A

10

5.7

35

14

7.4

42

7.7

6.3

6.4

N/A

22

20

N/A

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

60-130

60-130

50-150

60-130

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

73.9

<0.070

<0.010

<0.11

<0.013

0.043

0.036

0.092

0.080

0.023

0.091

0.163

0.082

0.042

0.126

0.083

0.888

1.48

0.406

<0.020

0.772

0.063

<0.020
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Quality Control Report
Page 8 ofReport Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4162676Batch
LCS

MB

WG2845010-4

WG2845010-1

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

78.9

77.2

78.4

86.1

82.1

87.6

84.0

84.5

81.2

71.8

86.7

78.2

74.8

72.7

83.7

71.2

80.7

76.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01
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Quality Control Report
Page 9 ofReport Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4162676Batch
MB

MS

WG2845010-1

WG2845010-3 L2137895-3

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

79.5

79.1

77.4

90.1

95.3

97.5

110.4

100.0

102.9

125.7

103.9

116.0

132.7

132.8

90.2

120.2

104.5

104.5

124.6

76.7

50.3

74.8

137.0

76.5

106.6

108.1

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

11



Quality Control Report
Page 10 ofReport Date: 16-AUG-18Workorder: L2137895

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4163652

R4163153

Batch

Batch

IRM

DUP

IRM

WG2846372-1

WG2837758-1

WG2837758-2

SAL-STD9

L2137895-6

2017-PSA

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

8.01

<1.0

<1.0

<1.0

1.8

2.3

1.3

31.9

46.5

15.4

3.0

3.6

10.1

14.5

14.2

13.8

21.6

19.2

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

N/A

N/A

N/A

0.5

0.5

0.9

0.0

0.5

1.8

25

5

5

5

5

5

5

5

5

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

J

J

J

J

J

J

<1.0

<1.0

<1.0

2.3

2.9

2.1

32.0

46.0

13.7
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Quality Control Report
Page 11 ofReport Date: 16-AUG-18Workorder: L2137895

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE SE
26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18 27-JUL-18

RG_DUP_SE_2018
0726-1337

RG_G013_SE_201
80726-1515

RG_G013_SE_201
80726-1337

RG_ERIMF_SE_20
180726-1430

RG_OTTO_SE_20
180727-1311

L2138006-1 L2138006-2 L2138006-3 L2138006-4 L2138006-5

13:37 15:15 13:37 14:30 13:11

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

52.9 59.7 55.3 51.7 46.7

7.42 7.37 7.31 7.49 7.60

<1.0 <1.0 <1.0 5.0 6.6

<1.0 <1.0 <1.0 1.3 2.5

<1.0 <1.0 <1.0 2.6 4.7

<1.0 1.4 <1.0 10.4 6.3

2.4 2.1 1.6 21.5 5.3

3.3 1.8 1.5 16.0 3.7

24.9 25.3 27.4 14.7 12.6

47.9 47.2 48.0 21.5 35.1

20.5 21.3 20.8 7.0 23.4

Silt loam Silt loam Silt loam Sandy loam Silt loam

20.7 21.7 21.7 4.17 23.8

14600 10700 12300 10000 9670

1.73 1.12 1.23 1.58 1.10

11.3 8.17 9.37 5.68 8.98

461 351 384 169 532

1.26 0.87 0.95 0.63 0.80

0.27 <0.20 <0.20 <0.20 <0.20

19.7 11.5 15.6 9.3 11.8

1.70 1.31 1.45 1.25 1.58

89600 55900 60400 72800 85900

22.2 16.0 19.0 25.0 16.1

12.2 8.82 10.0 7.79 9.24

36.9 28.2 30.2 27.4 31.1

36200 26700 29300 15600 20900

22.3 15.6 16.0 15.3 13.8

23.7 15.7 16.7 14.8 13.9

13900 9580 11400 20400 10400

1420 941 1160 273 802

0.0681 0.0754 0.0824 0.0389 0.0560

4.71 3.33 3.03 1.59 2.04

39.1 28.8 32.6 27.2 34.0

1930 1420 1610 2110 1420

3270 2400 2820 2090 2160

13.7 10.8 11.0 0.83 3.61

0.49 0.34 0.34 0.19 0.30

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE
27-JUL-18 27-JUL-18

RG_OTTO_SE_20
180727-1422

RG_OTTO_SE_20
180727-1345

L2138006-6 L2138006-7

14:22 13:45

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

54.0 52.9

8.19 7.79

10.5 13.9

3.9 1.4

5.1 7.2

8.2 9.0

8.0 8.5

7.2 8.2

11.7 10.6

26.2 23.8

19.1 17.6

Loam Loam

19.3 13.5

10300 10800

1.46 0.92

29.2 12.8

791 546

0.90 0.83

<0.20 <0.20

12.9 11.0

1.94 1.36

71600 92100

16.4 18.6

9.97 9.60

35.0 26.2

43400 25900

14.2 12.3

13.7 14.5

9910 13600

1360 1260

0.0795 0.0913

3.68 2.54

39.1 33.8

1540 1670

2370 2460

7.76 3.04

0.32 0.25

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18 27-JUL-18

RG_DUP_SE_2018
0726-1337

RG_G013_SE_201
80726-1515

RG_G013_SE_201
80726-1337

RG_ERIMF_SE_20
180726-1430

RG_OTTO_SE_20
180727-1311

L2138006-1 L2138006-2 L2138006-3 L2138006-4 L2138006-5

13:37 15:15 13:37 14:30 13:11

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

175 132 159 167 146

218 143 150 96.2 184

12200 11200 9400 1400 1900

0.370 0.230 0.257 0.275 0.163

<2.0 <2.0 <2.0 2.0 <2.0

16.8 8.9 19.9 38.7 14.6

<0.50 <0.50 <0.50 2.74 <0.50

1.97 1.32 1.34 1.51 1.02

55.2 41.3 47.9 38.7 37.0

177 139 149 217 138

3.1 2.0 2.0 <1.0 1.2

<0.25 0.293 <0.21 <0.0070 <0.24

0.0202 0.0248 0.0172 <0.0050 0.0241

<0.020 0.018 <0.020 <0.010 <0.010

0.158 0.167 0.125 0.0052 0.0666

0.333 0.353 0.282 0.022 0.209

0.273 0.275 0.220 0.026 0.133

0.589 0.627 0.492 0.074 0.400

0.463 0.491 0.392 0.066 0.382

0.227 0.183 0.143 0.045 0.117

0.119 0.092 0.088 0.015 0.036

0.859 0.905 0.713 0.096 0.799

0.103 0.0893 0.0719 0.0090 0.0719

0.554 0.565 0.474 0.036 0.221

0.640 0.777 0.535 0.028 0.638

0.117 0.112 0.086 0.019 0.043

1.68 2.14 1.43 0.088 1.92

3.83 3.95 3.12 0.144 3.73

0.918 1.20 0.783 0.048 0.905

0.064 0.062 0.048 0.036 0.012

2.65 3.08 2.16 0.113 2.70

0.554 0.598 0.482 0.061 0.325

<0.020 <0.010 <0.010 <0.010 <0.020

79.5 81.2 72.7 70.8 81.2

81.9 78.3 73.7 82.4 78.6

67.3 65.1 60.0 66.2 57.6

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLCI DLCI

DLHC DLHC

DLCI DLCI
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SOIL

SE SE
27-JUL-18 27-JUL-18

RG_OTTO_SE_20
180727-1422

RG_OTTO_SE_20
180727-1345

L2138006-6 L2138006-7

14:22 13:45

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

137 157

173 165

1300 1900

0.162 0.233

<2.0 <2.0

14.9 9.3

<0.50 <0.50

0.958 1.01

42.2 39.1

162 125

<1.0 <1.0

<0.33 <0.30

0.0390 0.0345

<0.020 <0.010

0.0787 0.0813

0.294 0.300

0.203 0.210

0.555 0.582

0.508 0.558

0.151 0.171

0.055 0.063

1.04 1.09

0.0973 0.107

0.296 0.294

0.868 0.832

0.065 0.065

3.00 2.71

5.42 5.84

1.42 1.25

0.019 0.016

3.55 3.57

0.452 0.439

<0.020 <0.020

83.0 82.9

71.3 78.7

64.3 62.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ

DLCI

DLHC DLHC

DLCI DLCI
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SOIL

SE SE SE SE SE
26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18 27-JUL-18

RG_DUP_SE_2018
0726-1337

RG_G013_SE_201
80726-1515

RG_G013_SE_201
80726-1337

RG_ERIMF_SE_20
180726-1430

RG_OTTO_SE_20
180727-1311

L2138006-1 L2138006-2 L2138006-3 L2138006-4 L2138006-5

13:37 15:15 13:37 14:30 13:11

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

82.6 82.0 76.4 79.5 82.8

0.502 0.493 0.395 0.049 0.282

7.10 7.19 5.77 0.79 4.44

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE
27-JUL-18 27-JUL-18

RG_OTTO_SE_20
180727-1422

RG_OTTO_SE_20
180727-1345

L2138006-6 L2138006-7

14:22 13:45

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

77.2 81.9

0.409 0.430

6.22 6.54

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2138006-1

L2138006-2

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_DUP_SE_20180726-133

RG_G013_SE_20180726-151

Client Sample  ID       Description      

DLCI

DLHC

DLQ

MS-B

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

Qualifier      

Description Qualifier      

10-AUG-18 19:38 (MT)

L2138006 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2138006-1, -2, -3, -4, -5, -6, -7
L2138006-1, -2, -3, -4, -5, -6, -7
L2138006-1, -2, -3, -4, -5, -6, -7
L2138006-1, -2, -3, -4, -5, -6, -7

1-Methylnaphthalene
2-Methylnaphthalene
Naphthalene
Phenanthrene

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

9
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Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4160935

R4160923

R4160838

R4160090

Batch

Batch

Batch

Batch

LCS

MB

DUP

IRM

LCS

MB

CRM

CRM

DUP

LCS

LCS

MB

MB

CRM

WG2837442-2

WG2837442-3

WG2837385-1

WG2837385-2

WG2837385-4

WG2837385-3

WG2842112-4

WG2842112-9

WG2842112-10

WG2842112-3

WG2842112-8

WG2842112-1

WG2842112-6

WG2842112-4

L2138006-1

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2138006-2

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

98.4

<0.050

22.4

101.6

100.3

<0.05

105.0

126.4

0.0713

115.0

112.0

<0.0050

<0.0050

110.2

104.6

113.2

106.5

08-AUG-18

08-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

2.1

5.6

20

40

80-120

80-120

90-110

70-130

70-130

80-120

80-120

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

mg/kg

%

%

mg/kg

mg/kg

%

%

%

%

0.05

0.05

0.005

0.005

21.9

0.0754

11



Quality Control Report
Page 2 ofReport Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

CRM

WG2842112-4

WG2842112-9

TILL-1

TILL-1

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

102.2

91.3

3.3

106.9

107.4

114.7

111.1

105.6

109.1

97.0

112.0

112.0

112.6

109.8

111.8

118.3

112.6

0.33

0.22

112.4

112.0

0.124

1.0

118.0

0.15

101.1

112.0

110.7

0.7

91.3

110.0

93.5

92.7

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

DUP

WG2842112-9

WG2842112-10

TILL-1

L2138006-2

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

99.4

101.8

2.5

106.2

103.0

98.6

95.8

97.8

92.4

101.4

107.2

88.4

95.6

98.6

98.8

101.1

90.9

0.27

0.24

80.9

99.1

0.128

1.1

93.8

0.13

99.7

97.3

98.3

0.8

11600

1.10

8.11

364

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

8.4

1.6

0.8

3.5

40

30

30

40

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

10700

1.12

8.17

351
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Quality Control Report
Page 4 ofReport Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
DUP

MB

WG2842112-10

WG2842112-1

L2138006-2
Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

0.93

<0.20

14.4

1.33

57900

17.6

8.63

28.2

27100

15.0

16.1

9840

936

3.18

29.0

1400

2760

11.0

0.34

138

146

11500

0.230

<2.0

<0.50

1.27

44.2

139

1.8

<50

<0.10

<0.10

<0.50

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

6.2

N/A

22

1.4

3.5

9.8

2.2

0.1

1.3

3.4

2.7

2.7

0.5

4.5

0.8

2.0

14

1.8

0.1

4.2

2.4

2.3

0.3

N/A

N/A

3.5

6.8

0.1

8.8

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

RPD-NA

RPD-NA

RPD-NA

0.87

<0.20

11.5

1.31

55900

16.0

8.82

28.2

26700

15.6

15.7

9580

941

3.33

28.8

1420

2400

10.8

0.34

132

143

11200

0.230

<2.0

<0.50

1.32

41.3

139

2.0

11



Quality Control Report
Page 5 ofReport Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
MB

MB

WG2842112-1

WG2842112-6

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1
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Quality Control Report
Page 6 ofReport Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4160090Batch
MBWG2842112-6

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 7 ofReport Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4160679

R4162051

Batch

Batch

DUP

LCS

MB

DUP

LCS

WG2842926-3

WG2842926-2

WG2842926-1

WG2844953-3

WG2844953-1

L2138006-1

L2138006-1

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

53.8

102.2

<0.25

<0.25

0.0184

<0.020

0.149

0.331

0.272

0.582

0.204

0.098

0.466

0.836

0.0951

0.541

0.611

0.113

1.57

3.52

0.846

0.069

2.49

0.540

<0.020

78.8

81.5

85.4

80.2

07-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

1.6

N/A

9.3

N/A

5.5

0.7

0.3

1.2

11

20

0.6

2.7

7.5

2.3

4.6

3.1

7.0

8.6

8.1

6.6

6.0

2.6

N/A

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

60-130

60-130

50-150

60-130

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.25

RPD-NA

RPD-NA

RPD-NA

52.9

<0.25

0.0202

<0.020

0.158

0.333

0.273

0.589

0.227

0.119

0.463

0.859

0.103

0.554

0.640

0.117

1.68

3.83

0.918

0.064

2.65

0.554

<0.020
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Quality Control Report
Page 8 ofReport Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4162051Batch
LCS

MB

WG2844953-1

WG2844953-2

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

81.1

76.0

77.4

88.1

83.0

83.7

85.6

86.7

82.4

82.2

83.3

84.6

79.9

82.6

80.1

81.9

81.3

85.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01
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Quality Control Report
Page 9 ofReport Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4162051Batch
MB

MS

WG2844953-2

WG2844953-4 L2138006-2

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

90.8

88.6

75.1

87.0

56.1

66.7

92.4

73.8

80.0

82.6

77.7

60.3

86.4

73.3

62.1

78.0

64.4

64.3

65.4

N/A

N/A

N/A

84.8

N/A

64.2

71.1

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

-

-

-

50-150

-

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 10 ofReport Date: 10-AUG-18Workorder: L2138006

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4163652

R4163153

Batch

Batch

IRM

IRM

WG2846372-1

WG2837758-2

SAL-STD9

2017-PSA

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

8.01

3.0

3.6

10.1

14.5

14.2

13.8

21.6

19.2

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

%

%

%

%

%

%

%

%

11



Quality Control Report
Page 11 ofReport Date: 10-AUG-18Workorder: L2138006

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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9

SOIL

SE SE SE SE SE
26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18 25-JUL-18

RG_LPLML_SE_20
180726_1100

RG_LPLML_SE_20
180726_1252

RG_LPLML_SE_20
180726_1308

RG_LPLML_SE_20
180726_1315

RG_ERIMF_SE_20
180725_1702

L2138043-1 L2138043-2 L2138043-3 L2138043-4 L2138043-5

11:00 12:52 13:08 13:15 17:02

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

73.4 20.8 74.0 49.5 59.0

7.70 8.11 7.33 8.02 7.43

<1.0 13.9 2.2 <1.0 12.9

<1.0 6.0 5.3 <1.0 1.7

<1.0 6.5 4.0 <1.0 3.0

1.7 8.7 4.1 <1.0 7.7

2.5 9.7 4.2 <1.0 12.7

7.2 13.7 2.6 <1.0 9.1

33.1 16.0 29.1 3.8 17.6

42.9 19.5 39.8 35.9 28.1

12.0 6.0 8.8 60.2 7.2

Silt loam Sandy loam Silt loam Silty clay Silt loam

9.6 6.58 14.4 22.7 5.15

4970 3080 4700 11800 7210

0.56 1.02 0.98 1.70 1.15

2.48 5.07 4.63 7.63 4.86

361 139 193 538 136

0.39 0.52 0.64 1.12 0.52

<0.20 <0.20 <0.20 0.28 <0.20

13.1 <5.0 8.5 15.2 10.7

1.10 1.41 1.78 2.63 0.794

187000 30700 20400 16900 69500

9.37 9.14 10.7 19.3 18.1

4.45 3.71 6.12 12.6 5.28

11.9 12.1 18.1 39.6 17.3

9220 9340 10100 14100 11000

6.65 6.43 9.76 20.3 13.5

6.1 3.0 4.9 10.4 11.6

5420 6840 4790 4320 13400

693 313 154 314 214

0.0513 0.0567 0.0632 0.124 0.0366

3.28 1.40 2.48 4.15 1.56

17.5 19.7 22.7 41.9 17.8

785 1390 1350 1340 1500

1540 1010 1340 2870 1610

13.5 1.46 16.1 3.53 0.61

0.20 0.24 0.31 0.74 0.16

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE
25-JUL-18 25-JUL-18

RG_ERIMF_SE_20
180725_1539

RG_ERIMF_SE_20
180725_1736

L2138043-6 L2138043-7

15:39 17:36

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

52.8 71.1

7.60 7.44

7.2 4.4

2.9 1.4

3.2 2.1

4.6 4.0

8.2 12.0

11.1 22.0

13.0 19.4

37.1 26.9

12.9 7.9

Silt loam Sandy loam

6.06 6.25

7610 7120

1.82 1.14

5.20 4.77

117 210

0.47 0.48

0.23 <0.20

6.9 7.1

0.842 1.07

74300 81300

21.5 19.7

7.06 5.52

28.5 22.0

13800 10700

18.1 15.2

12.4 10.8

14600 12300

257 207

0.0437 0.0457

1.96 2.72

20.2 20.1

1140 1290

1520 1590

0.51 0.89

0.16 0.14

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Client ID
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Sampled Time
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9

SOIL

SE SE SE SE SE
26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18 25-JUL-18

RG_LPLML_SE_20
180726_1100

RG_LPLML_SE_20
180726_1252

RG_LPLML_SE_20
180726_1308

RG_LPLML_SE_20
180726_1315

RG_ERIMF_SE_20
180725_1702

L2138043-1 L2138043-2 L2138043-3 L2138043-4 L2138043-5

11:00 12:52 13:08 13:15 17:02

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

253 63 60 64 122

342 76.0 81.2 120 94.5

7300 2700 8000 1100 1300

0.183 0.216 0.266 0.211 0.212

<2.0 <2.0 <2.0 <2.0 <2.0

23.1 19.1 15.2 21.9 39.8

<0.50 <0.50 <0.50 <0.50 1.85

3.47 1.38 1.72 1.64 1.10

30.2 34.6 34.3 59.7 27.5

71.1 92.1 122 183 153

<1.0 3.1 2.3 2.6 <1.0

<0.080 0.0100 <0.14 <0.18 <0.030

0.013 <0.0050 0.021 0.0264 0.0101

<0.16 <0.020 <0.23 <0.36 <0.070

<0.015 <0.0040 <0.018 <0.024 <0.032

0.076 0.035 0.102 0.127 0.810

0.043 0.017 0.070 0.070 0.865

0.162 0.051 0.223 0.260 1.43

0.176 0.049 0.245 0.290 0.761

0.066 0.019 0.084 0.081 0.471

<0.020 <0.010 <0.020 0.020 0.466

0.318 0.108 0.437 0.609 0.945

<0.040 <0.0090 <0.050 0.0538 0.135

0.062 0.032 0.092 0.114 1.04

0.196 0.024 0.353 0.311 0.051

0.023 <0.010 0.028 <0.030 0.408

1.08 0.136 1.92 2.72 0.215

1.67 0.145 3.08 4.16 0.351

0.423 0.039 0.816 1.14 0.127

<0.020 <0.010 <0.020 <0.012 0.336

0.949 0.245 1.54 2.11 0.206

0.097 0.057 0.138 0.193 0.852

<0.020 <0.010 <0.020 0.012 <0.010

72.4 70.7 87.4 76.8 93.7

86.1 82.3 96.8 67.5 117.4

67.8 67.0 81.3 64.5 98.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM DLHM

DLCI DLCI DLCI DLCI DLCI

DLCI DLCI DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLQ DLQ DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE
25-JUL-18 25-JUL-18

RG_ERIMF_SE_20
180725_1539

RG_ERIMF_SE_20
180725_1736

L2138043-6 L2138043-7

15:39 17:36

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

142 131

85.7 107

1300 2800

0.198 0.225

<2.0 <2.0

55.2 24.6

5.72 1.12

0.916 1.38

27.0 26.6

245 192

<1.0 <1.0

<0.030 <0.019

0.0082 <0.0070

<0.080 <0.050

<0.017 <0.0090

0.085 0.047

0.127 0.060

0.296 0.181

0.303 0.168

0.199 0.099

0.068 0.040

0.392 0.211

0.0297 <0.017

0.198 0.082

0.093 0.067

0.082 0.048

0.341 0.253

0.614 0.425

0.211 0.132

<0.073 0.036

0.340 0.228

0.328 0.114

<0.010 <0.015

95.5 90.9

120.7 121.2

99.3 92.7

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ

DLHM

DLCI DLCI

DLCI DLCI

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLQ

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLCI DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
26-JUL-18 26-JUL-18 26-JUL-18 26-JUL-18 25-JUL-18

RG_LPLML_SE_20
180726_1100

RG_LPLML_SE_20
180726_1252

RG_LPLML_SE_20
180726_1308

RG_LPLML_SE_20
180726_1315

RG_ERIMF_SE_20
180725_1702

L2138043-1 L2138043-2 L2138043-3 L2138043-4 L2138043-5

11:00 12:52 13:08 13:15 17:02

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

73.5 72.7 81.1 68.1 87.5

0.094 0.032 0.137 0.172 1.33

1.68 0.58 2.29 2.86 17.9

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE
25-JUL-18 25-JUL-18

RG_ERIMF_SE_20
180725_1539

RG_ERIMF_SE_20
180725_1736

L2138043-6 L2138043-7

15:39 17:36

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

90.8 85.1

0.216 0.104

3.25 1.85

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2138043-1

L2138043-3

L2138043-7

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_LPLML_SE_20180726_1

RG_LPLML_SE_20180726_1

RG_ERIMF_SE_20180725_1

Client Sample  ID       Description      

DLCI

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

10-AUG-18 19:47 (MT)

L2138043 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            

Version: FINAL   
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** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 10-AUG-18Workorder: L2138043

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

Soil

R4160935

R4161788

R4160923

R4161743

R4160838

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

CRM

DUP

LCS

LCS

MB

WG2837442-2

WG2837442-3

WG2837445-2

WG2837445-3

WG2837385-2

WG2837385-4

WG2837385-3

WG2837387-2

WG2837387-4

WG2837387-3

WG2842112-19

WG2842112-4

WG2842112-20

WG2842112-18

WG2842112-3

WG2842112-1

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2138043-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

98.4

<0.050

100.4

<0.050

101.6

100.3

<0.05

100.4

100.8

<0.05

86.6

105.0

0.0602

104.0

115.0

<0.0050

08-AUG-18

08-AUG-18

09-AUG-18

09-AUG-18

02-AUG-18

02-AUG-18

02-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

16 40

80-120

80-120

80-120

90-110

80-120

90-110

70-130

70-130

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

%

%

mg/kg

0.05

0.05

0.05

0.05

0.005

0.0513
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Quality Control Report
Page 2 ofReport Date: 10-AUG-18Workorder: L2138043

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R4160838

R4160090

Batch

Batch

MB

CRM

WG2842112-16

WG2842112-19 TILL-1

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

<0.0050

107.6

109.3

111.6

105.0

114.7

95.2

3.6

105.2

111.8

110.0

106.8

104.2

107.9

100.5

120.0

103.4

109.7

113.3

107.6

112.6

109.4

0.34

0.23

109.9

115.8

0.126

1.1

114.0

0.17

07-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

0.005
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Quality Control Report
Page 3 ofReport Date: 10-AUG-18Workorder: L2138043

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

CRM

WG2842112-19

WG2842112-4

TILL-1

TILL-1

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

101.1

106.6

110.4

0.7

110.2

104.6

113.2

106.5

102.2

91.3

3.3

106.9

107.4

114.7

111.1

105.6

109.1

97.0

112.0

112.0

112.6

109.8

111.8

118.3

112.6

0.33

0.22

112.4

112.0

0.124

1.0

118.0

0.15

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg
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Quality Control Report
Page 4 ofReport Date: 10-AUG-18Workorder: L2138043

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

DUP

WG2842112-4

WG2842112-20

TILL-1

L2138043-1

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

101.1

112.0

110.7

0.7

4710

0.57

2.69

358

0.39

<0.20

12.8

1.16

193000

9.04

4.65

12.5

9910

6.66

5.6

5560

721

3.51

18.2

852

1460

14.9

0.20

263

349

8800

0.177

<2.0

25.9

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

5.5

2.9

7.9

0.7

0.0

N/A

2.3

5.5

3.1

3.6

4.4

4.6

7.3

0.1

7.8

2.6

4.0

6.7

4.0

8.2

5.3

9.9

1.2

3.8

1.9

19

3.7

N/A

11

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

70-130

70-130

70-130

0-1.8

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

4970

0.56

2.48

361

0.39

<0.20

13.1

1.10

187000

9.37

4.45

11.9

9220

6.65

6.1

5420

693

3.28

17.5

785

1540

13.5

0.20

253

342

7300

0.183

<2.0

23.1
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Quality Control Report
Page 5 ofReport Date: 10-AUG-18Workorder: L2138043

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
DUP

MB

WG2842112-20

WG2842112-1

L2138043-1
Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

<0.50

3.56

29.8

75.6

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

N/A

2.5

1.2

6.2

N/A

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

RPD-NA

RPD-NA

<0.50

3.47

30.2

71.1

<1.0
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Quality Control Report
Page 6 ofReport Date: 10-AUG-18Workorder: L2138043

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
MB

MB

WG2842112-1

WG2842112-16

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05
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Quality Control Report
Page 7 ofReport Date: 10-AUG-18Workorder: L2138043

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4160090

R4160669

R4162676

Batch

Batch

Batch

MB

LCS

MB

LCS

WG2842112-16

WG2842461-2

WG2842461-1

WG2845010-4

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

97.2

<0.25

69.7

71.0

79.9

70.4

78.9

77.2

78.4

86.1

82.1

87.6

84.0

84.5

81.2

71.8

86.7

78.2

74.8

72.7

83.7

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

07-AUG-18

07-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

90-110

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

2

1

0.5

0.05

0.2

2

1

0.25
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Quality Control Report
Page 8 ofReport Date: 10-AUG-18Workorder: L2138043

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4162676

R4163652

Batch

Batch

LCS

MB

IRM

IRM

WG2845010-4

WG2845010-1

WG2846372-1

WG2846372-3

SAL-STD9

SAL-STD9

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

71.2

80.7

76.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

79.5

79.1

77.4

90.1

8.01

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

10-AUG-18

60-130

60-130

50-150

7.7-8.3

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 9 ofReport Date: 10-AUG-18Workorder: L2138043

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4163652

R4161792

R4163153

Batch

Batch

Batch

IRM

IRM

IRM

WG2846372-3

WG2837759-2

WG2837758-2

SAL-STD9

2017-PSA

2017-PSA

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

8.05

3.2

3.8

10.7

16.0

13.0

14.0

21.6

17.6

3.0

3.6

10.1

14.5

14.2

13.8

21.6

19.2

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 10 ofReport Date: 10-AUG-18Workorder: L2138043

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138092 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
27-JUL-18 27-JUL-18 27-JUL-18 26-JUL-18 26-JUL-18

RG_ERST_SE_201
80727_0924

RG_ERST_SE_201
80727_0944

RG_ERST_SE_201
80727_1010

RG_G013_SE_201
80726_1622

RG_G013_SE_201
80726_1558

L2138092-1 L2138092-2 L2138092-3 L2138092-4 L2138092-5

09:24 09:44 10:10 16:22 15:58

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

68.1 58.7 58.3 62.8 64.4

8.29 8.28 8.09 7.98 7.79

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

2.1 2.7 1.4 <1.0 <1.0

8.0 11.6 5.2 <1.0 1.2

23.0 20.5 16.2 <1.0 2.6

29.0 24.4 23.7 <1.0 3.5

17.6 17.4 21.7 24.4 23.3

16.3 18.7 25.7 50.6 44.9

3.7 4.1 5.3 23.4 23.4

Sandy loam Sandy loam Sandy loam Silt loam Silt loam

7.73 7.13 7.66 17.5 13.3

6420 6250 5730 10000 9910

0.64 0.62 0.72 0.76 0.77

4.41 4.30 5.13 5.55 5.75

197 162 201 337 289

0.46 0.47 0.44 0.67 0.72

<0.20 <0.20 <0.20 <0.20 <0.20

7.4 6.7 5.1 11.5 12.6

1.03 0.993 1.30 1.44 1.20

76200 51000 74300 37100 38900

12.8 12.5 12.6 15.6 16.9

4.23 4.01 4.67 7.16 6.10

11.5 12.0 14.2 23.8 20.7

12400 10700 13300 14300 14200

9.14 9.32 10.4 10.3 10.6

7.3 7.4 7.2 12.2 13.2

6960 6540 7910 9740 9490

152 114 160 431 462

0.0331 0.0395 0.0410 0.0748 0.0854

2.51 2.26 2.82 1.51 1.62

16.7 16.3 18.8 30.1 23.7

1180 1030 1270 1440 1240

1650 1530 1210 2510 2460

2.71 2.56 3.44 55.0 5.87

0.15 0.16 0.19 0.30 0.26

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



14-AUG-18 12:13 (MT)

Sample ID 
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Client ID
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Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138092 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SEC SEC
27-JUL-18 27-JUL-18

RG_FOFR2W_SE
C_20180727_1300

RG_FOFR2W_SE
C_20180727_1430

L2138092-6 L2138092-7

13:00 14:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

75.5 67.8

8.40 8.17

<1.0 22.1

<1.0 2.2

<1.0 7.1

1.3 10.1

8.0 8.3

23.6 7.4

22.9 17.0

31.1 22.0

12.8 3.9

Silt loam Silt loam

11.4 9.25

1940 4590

0.20 0.49

0.72 4.23

365 392

<0.10 0.38

<0.20 <0.20

6.3 6.5

4.75 3.20

341000 95300

4.16 10.1

2.14 5.14

3.40 8.35

2270 12400

1.25 5.42

5.3 6.7

7420 8450

3760 7330

0.0111 0.0269

5.56 2.32

14.3 35.7

348 1270

740 1340

1.69 0.83

<0.10 0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Client ID
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SOIL

SE SE SE SE SE
27-JUL-18 27-JUL-18 27-JUL-18 26-JUL-18 26-JUL-18

RG_ERST_SE_201
80727_0924

RG_ERST_SE_201
80727_0944

RG_ERST_SE_201
80727_1010

RG_G013_SE_201
80726_1622

RG_G013_SE_201
80726_1558

L2138092-1 L2138092-2 L2138092-3 L2138092-4 L2138092-5

09:24 09:44 10:10 16:22 15:58

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

84 73 78 130 116

108 80.8 102 85.4 103

6300 4800 6000 1600 4800

0.217 0.225 0.212 0.224 0.260

<2.0 <2.0 <2.0 <2.0 <2.0

24.4 17.3 21.2 14.1 11.8

<0.50 <0.50 <0.50 <0.50 <0.50

2.07 1.78 1.99 1.54 1.05

31.8 30.5 29.0 32.9 34.3

84.1 81.4 95.2 124 114

1.3 1.5 1.1 1.1 2.0

<0.034 <0.025 <0.028 <0.19 <0.070

0.0242 0.0279 0.0258 0.0181 <0.0070

<0.016 <0.010 <0.010 <0.013 <0.014

0.0402 0.0369 0.0407 0.0496 0.0391

0.142 0.128 0.138 0.207 0.098

0.144 0.161 0.147 0.157 0.079

0.281 0.286 0.283 0.470 0.219

0.163 0.154 0.154 0.463 0.170

0.077 0.089 0.076 0.162 0.058

0.067 0.074 0.071 0.050 0.027

0.263 0.204 0.244 0.866 0.330

0.0320 0.0333 0.0320 0.0897 0.0311

0.174 0.153 0.165 0.188 0.147

0.069 0.056 0.063 0.600 0.224

0.068 0.081 0.068 0.061 0.030

0.415 0.303 0.330 1.71 0.490

0.638 0.480 0.501 3.64 0.998

0.274 0.225 0.254 0.799 0.231

0.043 0.049 0.044 0.019 0.027

0.644 0.441 0.516 2.44 0.860

0.136 0.130 0.144 0.313 0.158

<0.016 <0.010 <0.010 <0.013 <0.014

65.3 70.3 69.2 79.1 69.2

83.4 87.4 90.4 92.0 89.6

53.1 60.0 60.0 62.0 59.4

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SEC SEC
27-JUL-18 27-JUL-18

RG_FOFR2W_SE
C_20180727_1300

RG_FOFR2W_SE
C_20180727_1430

L2138092-6 L2138092-7

13:00 14:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

181 126

229 98.2

6100 2700

0.178 0.219

<2.0 <2.0

10.5 15.0

<0.50 <0.50

6.94 2.12

8.06 23.3

31.5 74.8

<1.0 <1.0

<0.046 <0.075

<0.010 0.0117

<0.020 <0.014

0.0088 0.0137

0.038 0.065

0.024 0.037

0.070 0.136

0.070 0.123

0.024 0.035

<0.020 <0.014

0.155 0.285

<0.014 0.0210

0.026 0.046

0.142 0.163

<0.020 <0.014

0.546 0.922

0.932 1.51

0.240 0.410

<0.020 <0.014

0.532 1.06

0.041 0.084

<0.020 <0.014

68.7 73.8

86.7 91.7

61.0 62.7

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLQ DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE SE
27-JUL-18 27-JUL-18 27-JUL-18 26-JUL-18 26-JUL-18

RG_ERST_SE_201
80727_0924

RG_ERST_SE_201
80727_0944

RG_ERST_SE_201
80727_1010

RG_G013_SE_201
80726_1622

RG_G013_SE_201
80726_1558

L2138092-1 L2138092-2 L2138092-3 L2138092-4 L2138092-5

09:24 09:44 10:10 16:22 15:58

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

79.7 84.1 83.2 87.1 84.3

0.236 0.254 0.238 0.336 0.151

3.30 3.36 3.32 5.15 2.35

Polycyclic 
Aromatic 
Hydrocarbons



14-AUG-18 12:13 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138092 CONTD....

7PAGE of
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SOIL

SEC SEC
27-JUL-18 27-JUL-18

RG_FOFR2W_SE
C_20180727_1300

RG_FOFR2W_SE
C_20180727_1430

L2138092-6 L2138092-7

13:00 14:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

79.2 85.9

0.046 0.083

0.79 1.43

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2138092-4

L2138092-6

L2138092-7

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_G013_SE_20180726_16

RG_FOFR2W_SEC_2018072

RG_FOFR2W_SEC_2018072

Client Sample  ID       Description      

DLHM

DLQ

MS-B

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

14-AUG-18 12:13 (MT)

L2138092 CONTD....

8PAGE of

Additional Comments for Sample Listed:

Samplenum Matrix Sample Comments

L2138092-6 Soil Note: PSA Results Unreliable.  Insufficient soil for 
analysis.

Report Remarks

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2138092-1, -2, -3, -4, -5, -6, -7
L2138092-1, -2, -3, -4, -5, -6, -7
L2138092-1, -2, -3, -4, -5, -6, -7
L2138092-1, -2, -3, -4, -5, -6, -7

1-Methylnaphthalene
2-Methylnaphthalene
Naphthalene
Phenanthrene

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

9
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PSA-PIPET-DETAIL-SK Particle size - Sieve and Pipette

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

Soil SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 14-AUG-18Workorder: L2138092

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4161788

R4161743

R4160237

R4160090

Batch

Batch

Batch

Batch

DUP

LCS

MB

IRM

LCS

MB

CRM

CRM

LCS

LCS

MB

MB

CRM

WG2837445-1

WG2837445-2

WG2837445-3

WG2837387-2

WG2837387-4

WG2837387-3

WG2841928-3

WG2841928-8

WG2841928-4

WG2841928-9

WG2841928-1

WG2841928-6

WG2841928-3

L2138092-5

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

1.24

100.4

<0.050

100.4

100.8

<0.05

118.3

127.7

102.0

108.0

<0.0050

<0.0050

105.3

103.1

106.7

101.2

100.3

101.4

09-AUG-18

09-AUG-18

09-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

2.9 20

80-120

80-120

90-110

70-130

70-130

80-120

80-120

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

%

%

%

%

0.05

0.05

0.005

0.005

1.28
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Quality Control Report
Page 2 ofReport Date: 14-AUG-18Workorder: L2138092

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

CRM

WG2841928-3

WG2841928-8

TILL-1

TILL-1

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

2.9

106.1

107.9

104.3

103.2

102.9

105.8

104.6

113.0

103.7

108.5

110.1

104.2

104.8

98.8

0.30

0.23

100.9

102.3

0.128

1.0

94.2

0.19

101.8

102.2

104.7

0.8

97.9

99.1

103.0

95.9

92.6

93.4

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 14-AUG-18Workorder: L2138092

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

MB

WG2841928-8

WG2841928-1

TILL-1
Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

2.7

103.4

100.3

99.7

99.3

98.5

101.3

99.6

102.3

98.3

102.5

109.3

101.6

104.7

93.5

0.28

0.24

92.6

98.7

0.122

1.0

93.7

0.15

106.8

98.1

98.9

1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2
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Quality Control Report
Page 4 ofReport Date: 14-AUG-18Workorder: L2138092

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
MB

MB

WG2841928-1

WG2841928-6

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1
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Quality Control Report
Page 5 ofReport Date: 14-AUG-18Workorder: L2138092

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4160090

R4160679

Batch

Batch

MB

LCS

MB

WG2841928-6

WG2842926-2

WG2842926-1

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

102.2

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

07-AUG-1890-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

8



Quality Control Report
Page 6 ofReport Date: 14-AUG-18Workorder: L2138092

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4160679

R4162051

Batch

Batch

MB

LCS

MB

WG2842926-1

WG2844953-1

WG2844953-2

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

<0.25

78.8

81.5

85.4

80.2

81.1

76.0

77.4

88.1

83.0

83.7

85.6

86.7

82.4

82.2

83.3

84.6

79.9

82.6

80.1

81.9

81.3

85.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

07-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.25

0.005

0.005

0.01

0.004

0.01

0.01

0.01

8



Quality Control Report
Page 7 ofReport Date: 14-AUG-18Workorder: L2138092

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4162051

R4168257

R4161792

Batch

Batch

Batch

MB

IRM

IRM

WG2844953-2

WG2848262-1

WG2837759-2

SAL-STD9

2017-PSA

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

90.8

88.6

75.1

87.0

8.20

3.2

3.8

10.7

16.0

13.0

14.0

21.6

17.6

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

13-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

8



Quality Control Report
Page 8 ofReport Date: 14-AUG-18Workorder: L2138092

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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14-AUG-18 14:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138118 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SEC SEC SEC SEC SE
27-JUL-18 27-JUL-18 27-JUL-18 27-JUL-18 26-JUL-18

RG_FOFR2W_SE
C_20180727-1500

RG_FOFR2W_SE
C_20180727-1540

RG_DUP_SEC_20
180727-1255

RG_FOFR2W_SE
C_20180727-1250

RG_DUP_SE_2018
0726-1252

L2138118-1 L2138118-2 L2138118-3 L2138118-4 L2138118-5

15:00 15:40 12:55 12:50 12:52

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

76.4 77.3 80.6 80.3 23.2

8.13 7.89 8.22 8.24 8.26

<1.0 <1.0 <1.0 <1.0 13.5

<1.0 <1.0 <1.0 <1.0 6.1

<1.0 <1.0 <1.0 <1.0 6.5

<1.0 <1.0 <1.0 <1.0 9.0

<1.0 5.2 1.5 1.7 10.8

1.4 9.5 3.4 3.7 15.2

34.6 24.8 22.6 24.0 15.3

50.0 41.3 47.6 48.7 18.1

12.0 18.1 23.9 20.8 5.6

Silt Silt loam Silt loam Silt loam Sandy loam

13.2 12.3 10.9 10.8 6.53

1950 3140 2080 2140 3900

0.25 0.95 0.23 0.24 0.99

0.76 2.28 0.86 0.96 4.86

468 517 382 399 159

0.12 0.20 0.12 0.13 0.53

<0.20 <0.20 <0.20 <0.20 <0.20

7.1 11.1 8.6 7.8 5.8

4.92 14.5 7.14 7.07 1.34

327000 205000 331000 333000 29800

3.35 6.09 3.70 3.78 11.0

2.71 4.44 3.24 3.39 3.61

3.82 7.24 4.24 4.74 11.7

2130 14400 5040 4780 9690

1.70 3.00 1.70 1.79 6.26

5.5 6.0 5.9 6.3 3.2

6880 7140 7000 7080 6920

3660 30100 6040 5240 323

0.0188 0.0301 0.0160 0.0158 0.0545

5.95 6.07 8.20 7.23 1.40

16.9 43.9 16.4 15.2 18.5

349 831 415 420 1340

750 1160 800 790 1350

2.04 3.31 2.41 2.68 1.33

<0.10 <0.10 <0.10 <0.10 0.24

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



14-AUG-18 14:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138118 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE
25-JUL-18 26-JUL-18

RG_DUP_SE_2018
0725-1736

RG_LPLML_SE_20
180726-1212

L2138118-6 L2138118-7

17:36 12:12

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

48.9 57.3

8.08 8.42

5.5 14.2

3.3 3.9

3.3 3.1

3.9 3.8

8.6 8.9

10.2 14.7

13.7 23.5

37.4 25.0

14.2 2.9

Silt loam Silt loam

5.91 8.45

8500 4510

1.85 0.70

5.27 3.27

128 172

0.49 0.42

0.22 <0.20

6.8 9.3

0.882 1.04

63100 65000

24.4 11.6

7.38 3.95

29.3 10.0

13900 8520

17.5 5.98

11.7 4.0

15000 5380

288 421

0.0397 0.0521

2.06 2.04

21.9 15.1

1130 1120

1790 1420

0.50 9.82

0.14 0.18

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



14-AUG-18 14:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138118 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SEC SEC SEC SEC SE
27-JUL-18 27-JUL-18 27-JUL-18 27-JUL-18 26-JUL-18

RG_FOFR2W_SE
C_20180727-1500

RG_FOFR2W_SE
C_20180727-1540

RG_DUP_SEC_20
180727-1255

RG_FOFR2W_SE
C_20180727-1250

RG_DUP_SE_2018
0726-1252

L2138118-1 L2138118-2 L2138118-3 L2138118-4 L2138118-5

15:00 15:40 12:55 12:50 12:52

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

172 150 185 201 68

242 145 232 238 79.1

6700 14200 8800 9600 3200

0.188 0.743 0.229 0.206 0.268

<2.0 <2.0 <2.0 <2.0 <2.0

9.5 15.8 11.1 8.4 26.4

<0.50 <0.50 <0.50 <0.50 <0.50

7.40 5.52 7.53 6.96 1.44

9.47 16.6 9.27 10.3 41.6

32.5 81.7 41.6 43.2 86.6

<1.0 <1.0 <1.0 <1.0 5.0

<0.076 <0.053 <0.050 <0.045 0.0101

0.011 <0.010 <0.013 <0.013 <0.0050

<0.020 <0.020 <0.10 <0.090 <0.030

0.0162 0.0092 <0.010 <0.010 <0.0040

0.062 0.043 0.037 0.034 0.037

0.043 0.024 <0.025 <0.025 0.019

0.130 0.080 0.077 0.067 0.057

0.125 0.076 0.088 0.073 0.056

0.044 0.024 <0.025 <0.025 0.018

<0.020 0.024 <0.025 <0.025 <0.010

0.261 0.183 0.159 0.144 0.114

<0.027 <0.014 <0.013 <0.013 <0.0090

0.048 0.032 0.025 <0.025 0.031

0.257 0.166 0.144 0.129 0.024

<0.020 <0.020 <0.025 <0.025 <0.010

0.920 0.634 0.688 0.592 0.141

1.68 1.12 1.19 1.01 0.149

0.465 0.317 0.317 0.268 0.040

<0.020 <0.020 <0.025 <0.025 <0.010

0.976 0.683 0.463 0.438 0.246

0.077 0.053 0.043 0.039 0.056

<0.020 <0.020 <0.025 <0.025 <0.010

63.1 65.7 75.4 68.9 64.8

81.8 85.0 101.8 93.9 93.0

51.5 57.9 77.9 68.7 60.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLCI DLCI DLCI

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLQ DLQ DLHM DLHM DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE
25-JUL-18 26-JUL-18

RG_DUP_SE_2018
0725-1736

RG_LPLML_SE_20
180726-1212

L2138118-6 L2138118-7

17:36 12:12

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

145 90

75.0 113

1600 7900

0.214 0.198

<2.0 <2.0

55.1 22.6

5.62 <0.50

0.901 1.97

30.5 32.6

249 71.8

<1.0 1.2

<0.027 <0.050

0.0088 0.0081

<0.080 <0.010

<0.025 0.0104

0.076 0.058

0.101 0.031

0.259 0.113

0.265 0.102

0.182 0.034

0.056 <0.010

0.339 0.226

0.0237 <0.018

0.190 0.045

0.090 0.154

0.074 0.011

0.297 0.604

0.535 0.948

0.182 0.247

0.074 <0.010

0.356 0.817

0.306 0.081

<0.010 <0.010

88.4 67.9

109.3 83.6

85.7 57.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ

DLCI

DLCI

DLQ



14-AUG-18 14:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

SEC SEC SEC SEC SE
27-JUL-18 27-JUL-18 27-JUL-18 27-JUL-18 26-JUL-18

RG_FOFR2W_SE
C_20180727-1500

RG_FOFR2W_SE
C_20180727-1540

RG_DUP_SEC_20
180727-1255

RG_FOFR2W_SE
C_20180727-1250

RG_DUP_SE_2018
0726-1252

L2138118-1 L2138118-2 L2138118-3 L2138118-4 L2138118-5

15:00 15:40 12:55 12:50 12:52

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

74.2 80.7 70.9 68.1 72.5

0.081 0.049 0.035 0.033 0.035

1.38 0.97 0.81 0.74 0.63

Polycyclic 
Aromatic 
Hydrocarbons



14-AUG-18 14:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

SE SE
25-JUL-18 26-JUL-18

RG_DUP_SE_2018
0725-1736

RG_LPLML_SE_20
180726-1212

L2138118-6 L2138118-7

17:36 12:12

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

89.3 80.5

0.177 0.061

2.79 1.15

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2138118-1

L2138118-2

L2138118-3

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_FOFR2W_SEC_2018072

RG_FOFR2W_SEC_2018072

RG_DUP_SEC_20180727-12

Client Sample  ID       Description      

DLCI

DLHM

DLQ

MS-B

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

14-AUG-18 14:26 (MT)

L2138118 CONTD....

8PAGE of

Additional Comments for Sample Listed:

Samplenum Matrix Sample Comments

L2138118-1

L2138118-3

L2138118-4

Soil

Soil

Soil

Note: PSA Results Unreliable.  Insufficient soil for 
analysis.
Note: PSA Results Unreliable.  Insufficient soil for 
analysis.
Note: PSA Results Unreliable.  Insufficient soil for 
analysis.

Report Remarks

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2138118-1, -2, -7
L2138118-1, -2, -7
L2138118-1, -2, -7
L2138118-1, -2, -7

1-Methylnaphthalene
2-Methylnaphthalene
Naphthalene
Phenanthrene

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

9
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PH-1:2-CL

PSA-PIPET-DETAIL-SK

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

Soil

Soil

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 14-AUG-18Workorder: L2138118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4161788

R4161743

R4160237

R4160090

Batch

Batch

Batch

Batch

LCS

MB

DUP

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2837445-2

WG2837445-3

WG2837387-1

WG2837387-2

WG2837387-4

WG2837387-3

WG2841928-3

WG2841928-4

WG2841928-1

WG2841928-3

L2138118-1

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

100.4

<0.050

18.2

100.4

100.8

<0.05

118.3

102.0

<0.0050

105.3

103.1

106.7

101.2

100.3

101.4

2.9

106.1

107.9

104.3

103.2

102.9

09-AUG-18

09-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

1.2 20

80-120

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

0.05

0.05

0.005

18.0

8



Quality Control Report
Page 2 ofReport Date: 14-AUG-18Workorder: L2138118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

MB

WG2841928-3

WG2841928-1

TILL-1
Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

105.8

104.6

113.0

103.7

108.5

110.1

104.2

104.8

98.8

0.30

0.23

100.9

102.3

0.128

1.0

94.2

0.19

101.8

102.2

104.7

0.8

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5
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Quality Control Report
Page 3 ofReport Date: 14-AUG-18Workorder: L2138118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4160090

R4160669

R4160679

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2841928-1

WG2842461-2

WG2842461-1

WG2842926-2

WG2842926-1

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

97.2

<0.25

102.2

<0.25

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

90-110

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

0.25
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Quality Control Report
Page 4 ofReport Date: 14-AUG-18Workorder: L2138118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4162051Batch
LCS

MB

WG2844953-1

WG2844953-2

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

78.8

81.5

85.4

80.2

81.1

76.0

77.4

88.1

83.0

83.7

85.6

86.7

82.4

82.2

83.3

84.6

79.9

82.6

80.1

81.9

81.3

85.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 5 ofReport Date: 14-AUG-18Workorder: L2138118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4162051

R4162676

Batch

Batch

MB

LCS

WG2844953-2

WG2845010-4

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

90.8

88.6

75.1

87.0

69.7

71.0

79.9

70.4

78.9

77.2

78.4

86.1

82.1

87.6

84.0

84.5

81.2

71.8

86.7

78.2

74.8

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

8



Quality Control Report
Page 6 ofReport Date: 14-AUG-18Workorder: L2138118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4162676Batch
LCS

MB

WG2845010-4

WG2845010-1

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

72.7

83.7

71.2

80.7

76.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

79.5

79.1

77.4

90.1

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

8



Quality Control Report
Page 7 ofReport Date: 14-AUG-18Workorder: L2138118

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4168257

R4161792

Batch

Batch

IRM

DUP

IRM

WG2848262-1

WG2837759-1

WG2837759-2

SAL-STD9

L2138118-5

2017-PSA

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

8.20

13.5

5.4

6.2

9.5

11.1

15.1

15.4

18.2

5.6

3.2

3.8

10.7

16.0

13.0

14.0

21.6

17.6

13-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

0.0

0.6

0.3

0.5

0.3

0.2

0.1

0.1

0.0

25

5

5

5

5

5

5

5

5

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

J

J

J

J

J

13.5

6.1

6.5

9.0

10.8

15.2

15.3

18.1

5.6

8



Quality Control Report
Page 8 ofReport Date: 14-AUG-18Workorder: L2138118

Sample Parameter Qualifier Definitions:

Description Qualifier      

J Duplicate results and limits are expressed in terms of absolute difference.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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15-AUG-18 09:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138974 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SEC SE
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_DOMRS_SE_2
0180729_1737

RG_DOMRS_SE_2
0180729_1724

RG_DOMRS_SE_2
0180729_1707

RG_ERW_SEC_20
180729_1200

RG_FOXCF_SE_2
0180729_0954

L2138974-1 L2138974-2 L2138974-3 L2138974-4 L2138974-5

17:37 17:24 17:07 12:00 09:54

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

81.4 79.9 84.4 59.7 65.0

7.52 7.69 7.48 8.03 8.15

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 1.2 1.4 <1.0 <1.0

3.6 3.0 5.4 2.9 <1.0

8.4 4.5 6.0 16.2 <1.0

8.9 8.1 7.2 23.0 3.8

30.4 32.7 31.5 26.5 34.5

41.3 43.3 41.7 26.9 51.5

7.2 7.2 6.7 3.9 8.2

Silt loam Silt loam Silt loam Silt loam Silt

8.9 8.4 10.7 4.3 8.26

2250 2390 3290 4840 8260

0.15 0.20 0.21 0.28 0.51

1.23 1.44 2.09 3.91 4.05

419 366 303 147 215

0.12 0.16 0.23 0.38 0.64

<0.20 <0.20 <0.20 <0.20 <0.20

5.1 6.0 6.7 6.8 10.1

0.493 0.654 0.984 0.692 1.36

261000 257000 146000 94600 42900

9.22 10.6 11.8 12.2 15.6

1.31 1.50 2.57 3.73 6.07

4.54 5.59 7.64 9.43 16.8

5990 6400 9540 10100 10200

2.77 4.17 5.73 5.16 9.14

2.7 3.5 4.4 7.5 12.6

4970 4760 5770 13100 10900

118 115 128 374 310

0.0186 0.0279 0.0487 0.0387 0.0770

2.28 2.64 1.69 0.97 0.64

4.71 5.36 7.95 14.1 22.9

587 489 814 1250 1470

850 540 940 1300 2180

8.43 7.91 7.58 5.71 1.33

<0.10 <0.10 <0.10 0.11 0.26

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



15-AUG-18 09:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138974 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SEC SEC
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_FOXCF_SE_2
0180729_1010

RG_STPD_SE_201
80728_1043

RG_ERW_SEC_20
180729_1410

RG_DUP_SEC_20
180729_1200

L2138974-6 L2138974-7 L2138974-8 L2138974-9

10:10 10:43 14:10 12:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

64.6 68.7 71.2 60.6

7.76 8.21 8.23 8.04

<1.0 2.3 <1.0 <1.0

<1.0 1.9 <1.0 <1.0

<1.0 2.1 <1.0 <1.0

<1.0 2.8 <1.0 2.4

1.1 4.3 7.2 15.1

2.6 7.2 12.5 22.5

38.9 30.0 32.9 27.4

50.1 42.3 40.5 28.4

6.3 7.3 6.0 3.7

Silt Silt loam Silt loam Silt loam

8.62 4.8 4.8 4.6

5990 6830 5380 6260

0.52 0.56 0.28 0.36

4.18 4.49 5.40 5.21

206 216 210 195

0.55 0.49 0.40 0.51

<0.20 <0.20 <0.20 <0.20

6.4 8.4 8.8 9.7

1.28 1.29 0.764 0.815

58600 110000 120000 119000

12.5 19.1 13.1 14.7

6.04 4.57 4.05 4.40

15.7 12.8 23.7 10.8

11200 11800 15200 12400

9.00 8.19 5.44 6.17

11.2 10.9 8.5 9.9

11800 10400 14100 15100

478 185 490 485

0.0578 0.0485 0.0354 0.0321

0.77 1.88 1.06 1.29

23.1 19.3 15.6 16.5

1470 1110 1400 1510

1420 1690 1460 1790

1.32 10.1 8.16 8.19

0.26 0.17 0.12 0.13

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



15-AUG-18 09:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2138974 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SEC SE
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_DOMRS_SE_2
0180729_1737

RG_DOMRS_SE_2
0180729_1724

RG_DOMRS_SE_2
0180729_1707

RG_ERW_SEC_20
180729_1200

RG_FOXCF_SE_2
0180729_0954

L2138974-1 L2138974-2 L2138974-3 L2138974-4 L2138974-5

17:37 17:24 17:07 12:00 09:54

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

161 100 134 108 103

360 347 226 125 51.4

6100 6000 7100 2800 1100

0.069 0.086 0.106 0.160 0.263

<2.0 <2.0 <2.0 <2.0 <2.0

16.7 19.1 20.9 16.6 19.8

<0.50 <0.50 <0.50 <0.50 <0.50

1.12 1.46 1.07 0.934 0.894

8.51 8.89 12.4 19.7 30.9

57.9 91.3 141 64.1 134

<1.0 <1.0 <1.0 <1.0 1.2

<0.013 <0.012 <0.015 <0.0060 <0.035

<0.013 <0.012 <0.015 <0.0050 <0.0070

<0.026 <0.024 <0.030 <0.010 <0.014

<0.010 <0.0096 <0.012 <0.0040 <0.0056

<0.026 <0.024 <0.030 <0.010 0.030

<0.026 <0.024 <0.030 <0.010 <0.014

<0.026 <0.024 0.030 0.016 0.073

<0.026 <0.024 <0.030 0.016 0.068

<0.026 <0.024 <0.030 <0.010 0.021

<0.026 <0.024 <0.030 <0.010 <0.014

<0.026 <0.024 0.037 0.039 0.166

<0.013 <0.012 <0.015 <0.0050 <0.012

<0.026 <0.024 <0.030 <0.010 0.031

<0.026 <0.024 <0.030 0.017 0.096

<0.026 <0.024 <0.030 <0.010 <0.014

<0.026 0.030 0.050 0.076 0.424

0.033 0.046 0.077 0.118 0.676

<0.026 <0.024 <0.030 0.043 0.186

0.028 0.035 0.080 0.021 0.367

0.032 0.041 0.072 0.107 0.458

<0.026 <0.024 <0.030 0.011 0.042

<0.026 <0.024 <0.030 <0.010 <0.014

81.4 77.8 77.0 75.4 78.5

97.1 93.2 105.9 92.1 106.2

80.4 82.1 75.1 71.6 73.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLQ DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SEC SEC
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_FOXCF_SE_2
0180729_1010

RG_STPD_SE_201
80728_1043

RG_ERW_SEC_20
180729_1410

RG_DUP_SEC_20
180729_1200

L2138974-6 L2138974-7 L2138974-8 L2138974-9

10:10 10:43 14:10 12:00

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

128 112 140 121

60.7 130 171 161

1100 5600 4200 4100

0.212 0.247 0.184 0.210

<2.0 <2.0 <2.0 <2.0

9.8 21.6 16.8 19.1

<0.50 <0.50 <0.50 <0.50

0.936 1.41 0.924 1.15

23.7 27.6 22.1 25.9

118 92.2 75.7 74.2

1.0 1.1 <1.0 <1.0

<0.054 <0.017 <0.010 <0.0080

0.0077 <0.0080 <0.0085 <0.0050

<0.014 <0.016 <0.017 <0.010

<0.0068 0.0230 <0.0068 <0.0040

0.040 0.147 <0.017 0.012

0.020 0.266 <0.017 <0.010

0.094 0.597 0.029 0.028

0.091 0.363 0.029 0.028

0.028 0.260 <0.017 <0.010

<0.014 0.171 <0.017 <0.010

0.222 0.452 0.064 0.061

<0.014 <0.045 <0.0085 <0.0050

0.037 0.656 <0.017 0.012

0.141 0.043 0.030 0.023

<0.014 0.212 <0.017 <0.010

0.688 0.201 0.134 0.121

1.12 0.306 0.214 0.184

0.306 0.121 0.072 0.078

0.226 0.077 0.033 0.024

0.674 0.403 0.175 0.168

0.057 0.473 0.017 0.016

<0.014 <0.016 <0.017 <0.010

85.2 79.3 76.4 72.7

112.5 102.2 105.3 106.8

84.0 74.8 75.4 71.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLQ DLQ DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SEC SE
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_DOMRS_SE_2
0180729_1737

RG_DOMRS_SE_2
0180729_1724

RG_DOMRS_SE_2
0180729_1707

RG_ERW_SEC_20
180729_1200

RG_FOXCF_SE_2
0180729_0954

L2138974-1 L2138974-2 L2138974-3 L2138974-4 L2138974-5

17:37 17:24 17:07 12:00 09:54

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

85.5 79.2 83.8 82.8 79.1

<0.025 <0.023 0.031 <0.020 0.027

<0.28 <0.26 0.43 0.19 0.72

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SEC SEC
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_FOXCF_SE_2
0180729_1010

RG_STPD_SE_201
80728_1043

RG_ERW_SEC_20
180729_1410

RG_DUP_SEC_20
180729_1200

L2138974-6 L2138974-7 L2138974-8 L2138974-9

10:10 10:43 14:10 12:00

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

88.6 82.4 82.6 78.5

0.045 0.408 <0.020 <0.020

0.95 6.40 0.34 0.30

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2138974-1

L2138974-2

L2138974-3

L2138974-6

L2138974-7

L2138974-8

L2138974-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_DOMRS_SE_20180729_

RG_DOMRS_SE_20180729_

RG_DOMRS_SE_20180729_

RG_FOXCF_SE_20180729_1

RG_STPD_SE_20180728_10

RG_ERW_SEC_20180729_1

RG_DUP_SEC_20180729_12

Client Sample  ID       Description      

DLHM

DLQ

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

15-AUG-18 09:20 (MT)

L2138974 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

9



Reference Information 15-AUG-18 09:20 (MT)

L2138974 CONTD....

9PAGE of

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 15-AUG-18Workorder: L2138974

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4167807

R4161743

R4162777

R4160838

R4160090

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2839021-1

WG2839021-2

WG2839021-3

WG2837387-2

WG2837387-4

WG2837387-3

WG2839060-2

WG2839060-4

WG2839060-3

WG2842112-19

WG2842112-18

WG2842112-16

WG2842112-14

L2138974-7

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

3.18

101.2

<0.050

100.4

100.8

<0.05

106.5

100.5

<0.05

86.6

104.0

<0.0050

91.2

111.3

95.0

96.0

101.0

13-AUG-18

13-AUG-18

13-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

2.8 20

80-120

80-120

90-110

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

0.05

0.05

0.05

0.005

3.27

15



Quality Control Report
Page 2 ofReport Date: 15-AUG-18Workorder: L2138974

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

CRM

WG2842112-14

WG2842112-19

TILL-1

TILL-1

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

104.1

2.6

104.9

104.1

100.1

97.5

100.2

96.4

104.6

103.9

87.3

99.7

108.8

101.4

100.8

93.0

0.29

0.24

82.3

99.2

0.128

1.1

95.5

0.14

106.3

98.5

98.7

0.8

107.6

109.3

111.6

105.0

114.7

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 15-AUG-18Workorder: L2138974

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

MB

WG2842112-19

WG2842112-11

TILL-1
Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

95.2

3.6

105.2

111.8

110.0

106.8

104.2

107.9

100.5

120.0

103.4

109.7

113.3

107.6

112.6

109.4

0.34

0.23

109.9

115.8

0.126

1.1

114.0

0.17

101.1

106.6

110.4

0.7

<50

<0.10

<0.10

<0.50

<0.10

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1
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Quality Control Report
Page 4 ofReport Date: 15-AUG-18Workorder: L2138974

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
MB

MB

WG2842112-11

WG2842112-16

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

15



Quality Control Report
Page 5 ofReport Date: 15-AUG-18Workorder: L2138974

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4160090Batch
MBWG2842112-16

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

15



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4162812

R4162831

R4168072

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

DUP

WG2844935-6

WG2844935-5

WG2844935-4

WG2845275-3

WG2845275-2

WG2845275-1

WG2847958-3

L2138974-1

L2138974-5

L2138974-1

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

81.1

104.2

<0.25

64.4

105.0

<0.25

<0.013

<0.013

<0.026

<0.010

<0.026

<0.026

<0.026

<0.026

<0.026

<0.026

<0.026

<0.013

<0.026

<0.026

<0.026

0.031

0.045

<0.026

0.034

0.036

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

0.4

0.9

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

31

N/A

19

12

20

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

90-110

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.25

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

81.4

65.0

<0.013

<0.013

<0.026

<0.010

<0.026

<0.026

<0.026

<0.026

<0.026

<0.026

<0.026

<0.013

<0.026

<0.026

<0.026

<0.026

0.033

<0.026

0.028

0.032
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
DUP

DUP

LCS

WG2847958-3

WG2847958-7

WG2847958-1

L2138974-1

L2138974-5

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

<0.026

<0.026

<0.035

<0.0070

<0.014

<0.0056

0.029

<0.014

0.068

0.021

<0.014

0.063

0.154

<0.012

0.030

0.093

<0.014

0.424

0.678

0.194

0.341

0.450

0.041

<0.014

78.5

79.6

83.8

79.8

86.5

84.8

87.3

86.4

90.3

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

N/A

N/A

N/A

N/A

N/A

N/A

5.9

N/A

7.0

2.1

N/A

8.3

7.3

N/A

3.9

2.5

N/A

0.0

0.3

4.2

7.3

1.7

3.7

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.026

<0.026

<0.035

<0.0070

<0.014

<0.0056

0.030

<0.014

0.073

0.021

<0.014

0.068

0.166

<0.012

0.031

0.096

<0.014

0.424

0.676

0.186

0.367

0.458

0.042

<0.014
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

LCS

WG2847958-1

WG2847958-10

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

97.0

92.6

87.0

83.2

80.9

84.6

89.2

84.6

82.9

90.1

80.0

82.5

85.9

81.9

83.0

82.0

75.5

100.5

106.0

112.5

83.0

110.9

122.4

104.7

91.4

83.2

84.2

82.7

96.0

91.9

90.3

113.0

76.9

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

LCS

MB

WG2847958-10

WG2847958-5

WG2847958-11

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

84.3

95.1

75.8

77.8

75.4

72.4

94.0

108.9

108.9

81.3

109.9

121.1

96.2

84.4

79.4

83.0

91.6

88.6

85.0

83.9

117.1

73.6

78.8

87.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

15



Quality Control Report
Page 10 ofReport Date: 15-AUG-18Workorder: L2138974

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
MB

MB

WG2847958-11

WG2847958-2

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

96.8

91.4

86.2

112.5

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

15
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
MB

MB

WG2847958-2

WG2847958-6

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

84.9

84.4

83.2

97.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

87.5

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

15



Quality Control Report
Page 12 ofReport Date: 15-AUG-18Workorder: L2138974

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
MB

MS

MS

WG2847958-6

WG2847958-4

WG2847958-8

L2138974-2

L2138974-6

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

82.1

75.6

112.3

74.8

76.5

81.6

75.9

95.3

103.4

105.7

88.3

106.1

116.8

96.1

90.0

88.5

81.3

94.5

86.3

82.7

80.4

113.5

76.4

88.9

87.0

65.4

67.3

83.2

69.3

96.4

109.2

110.7

77.4

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

50-150

60-130

50-150
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Quality Control Report
Page 13 ofReport Date: 15-AUG-18Workorder: L2138974

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4168072

R4168257

R4167308

Batch

Batch

Batch

MS

DUP

IRM

IRM

DUP

IRM

WG2847958-8

WG2848262-2

WG2848262-1

WG2848262-3

WG2839041-1

WG2839041-2

L2138974-6

L2138974-5

SAL-STD9

SAL-STD9

L2138974-5

2017-PSA

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

110.7

121.8

95.5

82.6

80.6

71.7

84.3

71.2

66.6

68.6

118.3

64.8

83.1

75.9

8.18

8.20

8.25

<1.0

<1.0

<1.0

<1.0

<1.0

3.5

33.2

52.6

8.9

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

0.03

N/A

N/A

N/A

N/A

N/A

0.3

1.4

1.1

0.7

0.2

25

5

5

5

5

5

5

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

7.7-8.3

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

pH

pH

%

%

%

%

%

%

%

%

%

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

J

J

J

8.15

<1.0

<1.0

<1.0

<1.0

<1.0

3.8

34.5

51.5

8.2
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Quality Control Report
Page 14 ofReport Date: 15-AUG-18Workorder: L2138974

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4167308Batch
IRMWG2839041-2 2017-PSA

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

2.2

3.7

9.6

14.3

13.1

14.9

23.8

18.5

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

15



Quality Control Report
Page 15 ofReport Date: 15-AUG-18Workorder: L2138974

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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15-AUG-18 09:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139014 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_FWDEC_SE_2
0180729-1600

RG_FWDEC_SE_2
0180729-1630

RG_FO15_SE_201
80729-1145

RG_FO15_SE_201
80729-1030

RG_FWDEC_SE_2
0180729-1445

L2139014-1 L2139014-2 L2139014-3 L2139014-4 L2139014-5

16:00 16:30 11:45 10:30 14:45

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

78.5 80.4 82.5 87.8 82.0

7.30 7.99

6.91 7.37 7.13

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 2.3

1.5 <1.0 <1.0 <1.0 3.9

2.3 <1.0 <1.0 <1.0 5.5

3.9 <1.0 <1.0 <1.0 6.5

5.7 <1.0 <1.0 <1.0 6.8

31.7 42.1 31.8 35.9 30.6

44.6 49.3 48.6 48.1 37.9

10.0 6.2 17.9 14.6 6.5

Silt loam Silt Silt loam Silt Silt loam

10.1 17.9 6.8 12.8 15.6

9780 8270 10000 6400 9120

0.69 0.70 0.77 0.57 0.83

3.92 2.73 6.08 3.92 2.94

207 187 558 450 226

0.62 0.53 0.68 0.48 0.67

<0.20 <0.20 <0.20 <0.20 <0.20

9.0 8.9 14.7 15.6 14.6

2.01 2.38 1.00 0.838 2.30

27200 24500 274000 220000 30200

34.9 22.7 25.6 16.5 30.4

3.53 2.58 4.89 4.18 2.95

17.0 16.3 15.1 12.8 16.7

13800 11200 23000 15900 9860

9.97 9.76 8.18 8.48 10.8

14.6 10.3 8.4 5.7 13.0

12900 7010 11900 9440 8150

55.3 37.8 473 588 45.1

0.0675 0.0693 0.0667 0.0736 0.0939

3.18 1.24 4.05 4.19 2.62

24.5 18.7 23.4 17.3 20.5

1590 911 1260 1180 1390

1900 1260 2630 1870 1880

11.5 12.3 2.71 2.83 12.8

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



15-AUG-18 09:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139014 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE
29-JUL-18 28-JUL-18 28-JUL-18 28-JUL-18

RG_FO15_SE_201
80729-1100

RG_ERWSF_SE_2
0180728-1404

RG_ERWSF_SE_2
0180728-1444

RG_DUP_SE_2018
0728-1444

L2139014-6 L2139014-7 L2139014-8 L2139014-9

11:00 14:04 14:44 14:44

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

73.0 61.5 64.0 64.8

7.24 7.39 7.21 7.20

<1.0 <1.0 <1.0 <1.0

<1.0 1.4 3.9 1.5

<1.0 1.1 3.9 1.8

<1.0 1.7 3.6 2.1

<1.0 3.2 3.8 2.7

<1.0 8.7 7.2 6.4

16.3 26.6 28.6 31.6

45.3 46.6 42.0 46.3

36.4 10.7 7.0 7.6

Silty clay loam Silt loam Silt loam Silt

5.1 4.5 11.1 8.30

16100 25000 6960 5850

1.07 1.43 0.58 0.51

7.78 13.8 3.95 3.25

531 488 240 212

1.17 1.66 0.57 0.53

<0.20 0.25 <0.20 <0.20

18.2 27.7 8.3 7.3

1.64 2.35 1.52 1.23

217000 229000 122000 104000

30.3 53.8 19.6 21.8

6.96 12.7 4.28 3.47

22.7 34.1 19.8 17.6

21300 36700 9700 8900

13.3 21.0 25.1 26.6

14.0 32.5 10.2 9.3

13700 34300 12700 10200

509 940 193 158

0.0889 0.0613 0.0589 0.0480

2.97 3.39 1.20 1.20

29.7 50.4 19.7 18.2

1610 3680 1450 1230

4520 6090 1440 1210

2.27 3.19 1.42 1.30

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



15-AUG-18 09:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139014 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_FWDEC_SE_2
0180729-1600

RG_FWDEC_SE_2
0180729-1630

RG_FO15_SE_201
80729-1145

RG_FO15_SE_201
80729-1030

RG_FWDEC_SE_2
0180729-1445

L2139014-1 L2139014-2 L2139014-3 L2139014-4 L2139014-5

16:00 16:30 11:45 10:30 14:45

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.27 0.23 0.20 0.17 0.27

94 80 188 158 84

49.1 60.4 260 216 70.7

9300 4000 15400 14500 8500

0.234 0.163 0.264 0.184 0.234

<2.0 <2.0 <2.0 <2.0 <2.0

22.7 26.9 22.2 16.5 23.8

<0.50 <0.50 <0.50 <0.50 <0.50

3.43 4.12 2.12 2.41 6.21

37.9 24.1 40.0 27.0 33.3

118 74.4 90.4 75.6 90.7

2.9 4.4 1.5 1.4 3.5

<0.010 <0.012 <0.014 <0.020 <0.013

<0.010 <0.012 <0.014 <0.020 <0.013

<0.020 <0.023 <0.028 <0.040 <0.026

<0.0080 <0.0092 <0.011 <0.016 <0.010

<0.020 <0.023 <0.028 <0.040 <0.026

<0.020 <0.023 <0.028 <0.040 <0.026

0.027 <0.023 0.057 0.056 0.035

0.028 <0.023 0.050 0.050 0.029

<0.020 <0.023 <0.028 <0.10 <0.026

<0.020 <0.023 <0.028 <0.040 <0.026

0.057 0.040 0.096 0.100 0.081

<0.010 <0.012 <0.014 <0.020 <0.013

<0.020 <0.023 <0.028 <0.040 <0.026

0.022 <0.023 0.041 0.055 <0.026

<0.020 <0.023 <0.028 <0.040 <0.026

0.146 0.129 0.116 0.144 0.189

0.228 0.202 0.178 0.234 0.276

0.137 0.102 0.053 0.063 0.142

0.056 <0.023 <0.028 <0.040 0.351

0.197 0.148 0.179 0.192 0.251

<0.020 <0.023 0.032 <0.040 <0.026

<0.020 <0.023 <0.028 <0.040 <0.026

64.1 63.9 69.0 74.5 80.0

81.4 81.1 93.7 99.0 105.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLQ DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE
29-JUL-18 28-JUL-18 28-JUL-18 28-JUL-18

RG_FO15_SE_201
80729-1100

RG_ERWSF_SE_2
0180728-1404

RG_ERWSF_SE_2
0180728-1444

RG_DUP_SE_2018
0728-1444

L2139014-6 L2139014-7 L2139014-8 L2139014-9

11:00 14:04 14:44 14:44

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.35 0.42 0.23 0.19

166 345 180 145

236 248 117 101

8800 2800 2600 2100

0.437 0.641 0.261 0.226

<2.0 <2.0 <2.0 <2.0

20.7 59.5 23.6 18.8

<0.50 <0.50 <0.50 <0.50

1.88 2.43 0.965 0.807

62.7 92.5 26.4 22.4

139 220 113 91.9

2.6 2.2 1.4 1.1

<0.014 <0.0090 <0.017 <0.021

<0.0090 0.0051 0.0136 0.0146

<0.018 <0.010 <0.013 <0.014

<0.0072 <0.010 0.0240 0.0247

0.020 0.040 0.073 0.093

<0.018 0.034 0.063 0.082

0.085 0.080 0.144 0.186

0.080 0.060 0.092 0.122

0.026 0.032 0.043 0.055

<0.018 0.018 0.034 0.047

0.158 0.087 0.148 0.181

<0.012 <0.0090 <0.016 0.0221

0.036 0.052 0.101 0.109

0.043 0.020 0.038 0.045

<0.018 0.024 0.041 0.051

0.136 0.119 0.212 0.267

0.189 0.184 0.347 0.430

0.051 0.087 0.200 0.249

<0.018 0.022 0.028 0.033

0.238 0.149 0.277 0.346

0.052 0.046 0.082 0.094

<0.018 <0.010 <0.013 <0.014

73.9 89.1 88.5 88.9

90.6 113.6 109.4 110.6

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLQ DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLQ DLQ DLQ DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_FWDEC_SE_2
0180729-1600

RG_FWDEC_SE_2
0180729-1630

RG_FO15_SE_201
80729-1145

RG_FO15_SE_201
80729-1030

RG_FWDEC_SE_2
0180729-1445

L2139014-1 L2139014-2 L2139014-3 L2139014-4 L2139014-5

16:00 16:30 11:45 10:30 14:45

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

63.0 66.8 65.3 74.3 85.9

65.0 62.1 77.2 81.9 123.3

0.021 0.023 0.032 0.043 0.028

0.34 0.26 0.60 0.69 0.45

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE
29-JUL-18 28-JUL-18 28-JUL-18 28-JUL-18

RG_FO15_SE_201
80729-1100

RG_ERWSF_SE_2
0180728-1404

RG_ERWSF_SE_2
0180728-1444

RG_DUP_SE_2018
0728-1444

L2139014-6 L2139014-7 L2139014-8 L2139014-9

11:00 14:04 14:44 14:44

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

76.2 91.7 90.6 86.6

77.6 90.5 90.4 91.5

0.029 0.056 0.102 0.144

0.78 0.90 1.63 2.17

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2139014-2

L2139014-3

L2139014-4

L2139014-5

L2139014-6

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_FWDEC_SE_20180729-1

RG_FO15_SE_20180729-114

RG_FO15_SE_20180729-103

RG_FWDEC_SE_20180729-1

RG_FO15_SE_20180729-110

Client Sample  ID       Description      

DLHM

DLQ

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

15-AUG-18 09:27 (MT)

L2139014 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            
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Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4167807

R4162777

R4161992

R4160863

Batch

Batch

Batch

Batch

LCS

MB

DUP

IRM

LCS

MB

CRM

CRM

LCS

LCS

MB

MB

CRM

WG2839021-2

WG2839021-3

WG2839060-1

WG2839060-2

WG2839060-4

WG2839060-3

WG2842276-4

WG2842957-4

WG2842276-3

WG2842957-3

WG2842276-1

WG2842957-1

WG2842276-4

L2139014-5

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

101.2

<0.050

16.3

106.5

100.5

<0.05

128.6

116.4

106.0

100.0

<0.0050

<0.0050

115.3

120.1

111.0

105.6

117.9

101.9

13-AUG-18

13-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

0.1 20

80-120

80-120

90-110

70-130

70-130

80-120

80-120

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

%

%

%

%

0.05

0.05

0.005

0.005

16.2

17



Quality Control Report
Page 2 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160863Batch
CRM

CRM

WG2842276-4

WG2842957-4

TILL-1

TILL-1

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

3.4

112.0

122.5

113.0

112.2

107.5

112.3

106.1

117.4

112.0

114.4

118.5

110.7

112.1

112.3

0.32

0.26

113.1

122.5

0.142

1.1

120.8

0.14

105.8

112.8

116.0

0.9

113.1

114.0

105.9

99.7

113.5

100.3

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

17



Quality Control Report
Page 3 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160863Batch
CRM

MB

WG2842957-4

WG2842276-1

TILL-1
Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

3.8

95.5

122.5

112.6

107.9

103.6

108.3

104.9

119.5

110.5

111.2

117.0

108.2

108.3

115.0

0.31

0.25

117.0

123.3

0.136

1.0

126.0

0.15

109.2

109.1

108.0

0.8

<50

<0.10

<0.10

<0.50

<0.10

<0.20

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

17



Quality Control Report
Page 4 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160863Batch
MB

MB

WG2842276-1

WG2842957-1

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1
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Quality Control Report
Page 5 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4160863

R4162791

Batch

Batch

MB

DUP

LCS

WG2842957-1

WG2844868-3

WG2844868-2

L2139014-1

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

77.8

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

09-AUG-180.8 20

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

78.5
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Quality Control Report
Page 6 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4162791

R4162812

R4167588

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

WG2844868-2

WG2844868-1

WG2844935-5

WG2844935-4

WG2847154-5

WG2847154-1

L2139014-1

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

101.9

<0.25

104.2

<0.25

<0.010

<0.010

<0.020

<0.0080

<0.020

<0.020

0.030

<0.020

<0.020

0.027

0.062

<0.010

<0.020

0.024

<0.020

0.154

0.237

0.126

0.061

0.223

<0.020

<0.020

82.2

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

N/A

N/A

N/A

N/A

N/A

N/A

13

N/A

N/A

3.2

7.9

N/A

N/A

11

N/A

5.1

3.8

9.0

9.1

13

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

90-110

60-130

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

0.25

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.010

<0.010

<0.020

<0.0080

<0.020

<0.020

0.027

<0.020

<0.020

0.028

0.057

<0.010

<0.020

0.022

<0.020

0.146

0.228

0.137

0.056

0.197

<0.020

<0.020
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Quality Control Report
Page 7 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
LCS

LCS

WG2847154-1

WG2847154-7

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

80.2

89.6

79.9

85.0

82.2

85.1

90.6

89.4

95.1

91.1

90.7

80.1

79.4

88.9

87.9

84.0

81.8

87.8

79.1

79.3

86.1

69.5

70.7

63.6

61.3

83.2

78.4

87.6

86.4

87.2

95.8

85.6

82.8

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 8 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
LCS

MB

WG2847154-7

WG2847154-2

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

72.6

73.1

66.7

81.9

78.9

76.9

86.9

62.8

71.9

80.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

80.6

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

17



Quality Control Report
Page 9 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
MB

MB

MS

WG2847154-2

WG2847154-8

WG2847154-6 L2139014-2

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

79.5

77.9

89.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

83.7

80.8

70.6

96.1

63.6

65.0

68.1

64.1

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

50-150

50-150

50-150

50-150

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 10 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588

R4168072

Batch

Batch

MS

LCS

WG2847154-6

WG2847958-1

L2139014-2
Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

78.3

84.6

86.5

77.7

84.7

95.6

78.0

76.3

75.3

68.3

75.3

74.3

71.9

69.6

90.8

65.1

74.9

72.8

78.5

79.6

83.8

79.8

86.5

84.8

87.3

86.4

90.3

97.0

92.6

87.0

83.2

80.9

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 11 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

LCS

LCS

WG2847958-1

WG2847958-10

WG2847958-5

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

84.6

89.2

84.6

82.9

90.1

80.0

82.5

85.9

81.9

83.0

82.0

75.5

100.5

106.0

112.5

83.0

110.9

122.4

104.7

91.4

83.2

84.2

82.7

96.0

91.9

90.3

113.0

76.9

84.3

95.1

75.8

77.8

75.4

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 12 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

MB

WG2847958-5

WG2847958-11

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

72.4

94.0

108.9

108.9

81.3

109.9

121.1

96.2

84.4

79.4

83.0

91.6

88.6

85.0

83.9

117.1

73.6

78.8

87.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01
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Quality Control Report
Page 13 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
MB

MB

WG2847958-11

WG2847958-2

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

96.8

91.4

86.2

112.5

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 14 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4168072Batch
MB

MB

WG2847958-2

WG2847958-6

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

<0.010

84.9

84.4

83.2

97.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

87.5

82.1

75.6

112.3

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 15 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4163652

R4166907

R4162686

R4167308

Batch

Batch

Batch

Batch

DUP

IRM

IRM

DUP

IRM

IRM

WG2846372-4

WG2846372-3

WG2846376-1

WG2840262-1

WG2840262-2

WG2839041-2

L2139014-7

SAL-STD9

SAL-STD9

L2139014-8

2017-PSA

2017-PSA

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

7.44

8.05

8.55

<1.0

4.0

3.9

3.6

3.7

7.2

28.7

41.8

7.2

2.6

3.9

9.8

14.0

12.8

14.7

23.1

19.2

2.2

3.7

9.6

14.3

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

0.05

N/A

0.1

0.0

0.1

0.2

0.0

0.1

0.2

0.2

0.2

25

5

5

5

5

5

5

5

5

7.7-8.3

8.36-8.96

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

pH

pH

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

RPD-NA

J

J

J

J

J

J

J

J

7.39

<1.0

3.9

3.9

3.6

3.8

7.2

28.6

42.0

7.0
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Quality Control Report
Page 16 ofReport Date: 15-AUG-18Workorder: L2139014

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4167308Batch
IRMWG2839041-2 2017-PSA

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

13.1

14.9

23.8

18.5

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

17



Quality Control Report
Page 17 ofReport Date: 15-AUG-18Workorder: L2139014

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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15-AUG-18 09:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139095 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_FO15_SE_201
80729_0930

RG_FO15_SE_201
80729_1215

RG_DUP_SE_2018
0729_1100

RG_FWDEC_SE_2
0180729_1515

RG_FWDEC_SE_2
0180729_1545

L2139095-1 L2139095-2 L2139095-3 L2139095-4 L2139095-5

09:30 12:15 11:00 15:15 15:45

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

78.1 85.0 73.6 84.7 80.6

7.23 7.90

7.47 7.27 7.32

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 1.5 <1.0

<1.0 <1.0 <1.0 2.2 1.2

<1.0 1.0 <1.0 4.0 3.7

<1.0 <1.0 <1.0 7.8 8.3

<1.0 <1.0 <1.0 5.0 9.5

26.0 37.3 14.0 34.9 32.2

47.8 49.2 46.0 39.5 38.5

24.6 10.9 38.7 5.2 6.4

Silt loam Silt Silty clay loam Silt loam Silt loam

5.9 9.8 5.1 12.2 9.31

9450 3060 13000 10500 7080

0.56 0.43 0.98 0.94 0.56

7.13 3.15 7.96 4.28 3.69

594 595 535 268 166

0.70 0.23 0.95 0.56 0.50

<0.20 <0.20 <0.20 <0.20 <0.20

6.4 12.7 12.2 11.5 7.8

1.21 0.473 1.54 2.29 1.31

250000 339000 188000 34300 23600

16.2 6.34 22.5 28.9 21.5

6.16 3.09 6.85 4.95 2.40

37.6 8.15 22.8 17.8 14.3

22800 16500 21500 11400 10200

9.48 5.57 12.4 9.36 8.52

9.8 3.7 12.8 13.0 11.1

13000 9950 13200 12800 9730

560 737 524 85.3 46.8

0.0556 0.0357 0.0756 0.0515 0.0608

3.40 3.79 2.90 1.49 0.78

24.1 12.3 28.9 27.2 16.6

1350 811 1650 1650 1280

2510 970 3350 2450 1590

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



15-AUG-18 09:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139095 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SEC SEC SEC SEC
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_ERWCO_SEC
_20180729_0810

RG_ERW_SEC_20
180729_1500

RG_ERW_SEC_20
180729_1605

RG_ERW_SEC_20
180729_1640

L2139095-6 L2139095-7 L2139095-8 L2139095-9

08:10 15:00 16:05 16:40

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

81.1 63.7 53.8 69.8

7.27 7.30 7.29 7.37

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 2.6 1.8

3.2 2.2 20.3 11.4

8.7 11.8 21.4 15.5

32.8 35.3 24.5 30.1

45.8 44.5 27.0 35.6

9.1 6.0 4.0 5.6

Silt Silt Silt loam / 
Sandy loam

Silt loam

9.27 4.7 4.0 5.5

4100 4720 4360 4560

0.23 0.37 0.28 0.25

2.91 5.04 3.84 3.44

174 173 133 212

0.39 0.43 0.39 0.34

<0.20 <0.20 <0.20 <0.20

7.3 5.7 5.4 6.9

1.53 0.883 0.651 0.644

85300 111000 97200 165000

19.2 13.0 10.6 10.6

3.43 4.27 3.57 3.33

10.7 11.5 8.82 8.55

9420 11900 9120 9690

6.99 6.17 5.07 4.67

7.4 8.6 7.6 7.3

9380 15200 13400 12100

216 428 347 383

0.0570 0.0377 0.0256 0.0232

1.03 1.17 0.95 1.16

12.7 17.0 13.8 13.1

1110 1420 1240 1170

980 1120 1090 1210

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



15-AUG-18 09:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139095 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_FO15_SE_201
80729_0930

RG_FO15_SE_201
80729_1215

RG_DUP_SE_2018
0729_1100

RG_FWDEC_SE_2
0180729_1515

RG_FWDEC_SE_2
0180729_1545

L2139095-1 L2139095-2 L2139095-3 L2139095-4 L2139095-5

09:30 12:15 11:00 15:15 15:45

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

1.98 3.46 2.05 21.2 7.89

0.25 <0.10 0.32 0.18 0.18

159 179 158 165 89

256 300 216 66.5 48.4

11300 17000 8500 4300 1600

0.274 0.102 0.351 0.242 0.198

<2.0 <2.0 <2.0 <2.0 <2.0

4.1 18.2 17.0 33.9 15.3

<0.50 <0.50 <0.50 <0.50 <0.50

1.97 2.24 1.70 4.98 1.73

40.0 15.6 53.4 43.1 30.3

123 41.7 140 144 78.5

1.8 1.1 2.5 2.4 1.8

<0.014 <0.018 <0.016 <0.016 <0.018

<0.012 <0.017 <0.0090 <0.016 <0.018

<0.023 <0.033 <0.018 <0.032 <0.035

<0.0092 <0.013 <0.0072 <0.013 <0.014

<0.023 <0.033 0.025 0.034 <0.035

<0.023 <0.033 <0.018 <0.032 <0.035

0.069 0.060 0.090 0.053 <0.035

0.064 0.048 0.084 0.041 <0.035

<0.023 <0.033 0.021 <0.032 <0.035

<0.023 <0.033 <0.018 <0.032 <0.035

0.133 0.098 0.187 0.109 0.067

<0.012 <0.017 <0.011 <0.016 <0.018

0.031 0.048 0.040 0.070 <0.035

0.042 0.056 0.047 0.042 <0.035

<0.023 <0.033 <0.018 <0.032 <0.035

0.136 0.182 0.151 0.214 0.187

0.205 0.307 0.212 0.337 0.287

0.055 0.081 0.056 0.163 0.166

<0.023 <0.033 <0.018 0.061 0.046

0.218 0.210 0.260 0.312 0.210

0.042 0.044 0.059 0.056 <0.035

<0.023 <0.033 <0.018 <0.032 <0.035

71.6 71.0 70.5 80.0 75.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLQ DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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Client ID
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SOIL

SEC SEC SEC SEC
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_ERWCO_SEC
_20180729_0810

RG_ERW_SEC_20
180729_1500

RG_ERW_SEC_20
180729_1605

RG_ERW_SEC_20
180729_1640

L2139095-6 L2139095-7 L2139095-8 L2139095-9

08:10 15:00 16:05 16:40

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

12.0 7.22 4.82 9.79

0.14 0.15 0.16 0.10

89 100 93 96

108 151 129 227

3900 3400 3000 3900

0.152 0.196 0.163 0.162

<2.0 <2.0 <2.0 <2.0

14.2 13.5 11.2 17.5

<0.50 <0.50 <0.50 <0.50

1.12 1.04 0.945 0.994

15.0 21.3 18.4 18.2

81.1 76.6 61.2 57.6

1.3 1.1 <1.0 <1.0

<0.019 <0.012 <0.0080 <0.012

<0.013 <0.0065 <0.0050 <0.0080

<0.026 <0.013 <0.010 <0.016

<0.010 <0.0052 <0.0040 <0.0064

<0.026 <0.013 <0.010 <0.016

<0.026 <0.013 <0.010 <0.016

0.059 0.030 0.022 0.024

0.052 0.029 0.021 0.024

<0.026 <0.013 <0.010 <0.016

<0.026 <0.013 <0.010 <0.016

0.109 0.069 0.053 0.055

<0.013 <0.0065 <0.0050 <0.0080

0.032 <0.013 0.010 <0.016

0.061 0.029 0.020 0.028

<0.026 <0.013 <0.010 <0.016

0.264 0.144 0.122 0.149

0.468 0.222 0.183 0.235

0.139 0.075 0.076 0.087

0.046 0.061 0.025 0.018

0.259 0.185 0.144 0.158

0.033 0.019 0.014 <0.016

<0.026 <0.013 <0.010 <0.016

72.7 78.2 82.9 77.7

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_FO15_SE_201
80729_0930

RG_FO15_SE_201
80729_1215

RG_DUP_SE_2018
0729_1100

RG_FWDEC_SE_2
0180729_1515

RG_FWDEC_SE_2
0180729_1545

L2139095-1 L2139095-2 L2139095-3 L2139095-4 L2139095-5

09:30 12:15 11:00 15:15 15:45

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

104.2 106.6 98.8 112.7 101.9

73.7 75.4 74.4 82.3 80.1

78.5 74.6 73.7 83.3 73.3

0.029 0.037 0.030 0.037 0.034

0.66 0.67 0.84 0.67 0.40

Polycyclic 
Aromatic 
Hydrocarbons
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Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SEC SEC SEC SEC
29-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_ERWCO_SEC
_20180729_0810

RG_ERW_SEC_20
180729_1500

RG_ERW_SEC_20
180729_1605

RG_ERW_SEC_20
180729_1640

L2139095-6 L2139095-7 L2139095-8 L2139095-9

08:10 15:00 16:05 16:40

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

103.6 110.2 107.3 98.0

74.8 81.5 87.7 80.9

73.5 81.5 82.3 75.2

0.030 <0.020 <0.020 <0.020

0.61 0.32 0.24 0.29

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2139095-1

L2139095-2

L2139095-3

L2139095-4

L2139095-5

L2139095-6

L2139095-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_FO15_SE_20180729_09

RG_FO15_SE_20180729_12

RG_DUP_SE_20180729_110

RG_FWDEC_SE_20180729_

RG_FWDEC_SE_20180729_

RG_ERWCO_SEC_20180729

RG_ERW_SEC_20180729_1

Client Sample  ID       Description      

DLHM

DLQ

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

15-AUG-18 09:42 (MT)

L2139095 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            

Version: FINAL   
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Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 15-AUG-18Workorder: L2139095

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4162936

R4161746

R4162777

R4160838

R4160090

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2840196-1

WG2840196-2

WG2840196-3

WG2839828-2

WG2839828-4

WG2839828-3

WG2839060-2

WG2839060-4

WG2839060-3

WG2842112-19

WG2842112-18

WG2842112-16

WG2842112-19

L2139095-7

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

2.82

100.6

<0.050

105.1

98.7

<0.05

106.5

100.5

<0.05

86.6

104.0

<0.0050

107.6

109.3

111.6

105.0

114.7

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

1.1 20

80-120

80-120

90-110

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

0.05

0.05

0.05

0.005

2.85
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Quality Control Report
Page 2 ofReport Date: 15-AUG-18Workorder: L2139095

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

MB

WG2842112-19

WG2842112-16

TILL-1
Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

95.2

3.6

105.2

111.8

110.0

106.8

104.2

107.9

100.5

120.0

103.4

109.7

113.3

107.6

112.6

109.4

0.34

0.23

109.9

115.8

0.126

1.1

114.0

0.17

101.1

106.6

110.4

0.7

<50

<0.10

<0.10

<0.50

<0.10

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1
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Quality Control Report
Page 3 ofReport Date: 15-AUG-18Workorder: L2139095

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4160090

R4162831

Batch

Batch

MB

LCS

MB

WG2842112-16

WG2845275-2

WG2845275-1

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

105.0

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

09-AUG-1890-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 4 ofReport Date: 15-AUG-18Workorder: L2139095

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4162831

R4168072

Batch

Batch

MB

LCS

LCS

WG2845275-1

WG2847958-1

WG2847958-10

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

<0.25

78.5

79.6

83.8

79.8

86.5

84.8

87.3

86.4

90.3

97.0

92.6

87.0

83.2

80.9

84.6

89.2

84.6

82.9

90.1

80.0

82.5

85.9

81.9

83.0

82.0

75.5

100.5

106.0

112.5

09-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.25
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Quality Control Report
Page 5 ofReport Date: 15-AUG-18Workorder: L2139095

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

LCS

WG2847958-10

WG2847958-5

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

83.0

110.9

122.4

104.7

91.4

83.2

84.2

82.7

96.0

91.9

90.3

113.0

76.9

84.3

95.1

75.8

77.8

75.4

72.4

94.0

108.9

108.9

81.3

109.9

121.1

96.2

84.4

79.4

83.0

91.6

88.6

85.0

83.9

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 6 ofReport Date: 15-AUG-18Workorder: L2139095

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

MB

MB

WG2847958-5

WG2847958-11

WG2847958-2

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

117.1

73.6

78.8

87.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

96.8

91.4

86.2

112.5

<0.0050

<0.0050

<0.010

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

50-150

60-130

60-130

50-150

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01
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Quality Control Report
Page 7 ofReport Date: 15-AUG-18Workorder: L2139095

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
MB

MB

WG2847958-2

WG2847958-6

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

84.9

84.4

83.2

97.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 8 ofReport Date: 15-AUG-18Workorder: L2139095

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4168072

R4163652

R4166907

R4162686

Batch

Batch

Batch

Batch

MB

DUP

IRM

IRM

DUP

IRM

IRM

WG2847958-6

WG2846372-2

WG2846372-1

WG2846372-3

WG2846376-2

WG2846376-1

WG2840262-2

L2139095-7

SAL-STD9

SAL-STD9

L2139095-4

SAL-STD9

2017-PSA

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

pH (1:9)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

87.5

82.1

75.6

112.3

7.25

8.01

8.05

7.94

8.55

2.6

3.9

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

0.05

0.04

0.2

0.3

7.7-8.3

7.7-8.3

8.36-8.96

0-7.6

0-8.9

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

pH

pH

pH

%

%

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

J

J

7.30

7.90
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Quality Control Report
Page 9 ofReport Date: 15-AUG-18Workorder: L2139095

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4162686Batch
IRMWG2840262-2 2017-PSA

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

9.8

14.0

12.8

14.7

23.1

19.2

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%
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Quality Control Report
Page 10 ofReport Date: 15-AUG-18Workorder: L2139095

Sample Parameter Qualifier Definitions:

Description Qualifier      

J Duplicate results and limits are expressed in terms of absolute difference.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

31-JUL-18

Lab Work Order #: L2139100

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL REV. 2
12-SEP-18 15:46 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00563597Project P.O. #: 

Regional EffectsC of C Numbers:
Legal Site Desc: 



12-SEP-18 15:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139100 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

9

SOIL

SE SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_DUP_SE_2018
0730-1235

RG_FRWUCH_SE
_20180730-1235

RG_FRWUCH_SE
_20180730-1254

RG_FO10_SE_201
80730-1052

RG_FO10_SE_201
80730-1000

L2139100-1 L2139100-2 L2139100-3 L2139100-4 L2139100-5

12:35 12:35 12:54 10:52 10:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

61.4 62.7 65.3 52.3 63.5

7.73 7.67 7.58 7.91 7.59

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 1.1 <1.0 <1.0 <1.0

2.3 2.6 <1.0 13.6 8.6

29.2 28.3 25.8 36.9 37.7

54.6 54.5 57.2 43.4 47.1

12.7 13.0 15.5 4.8 5.4

Silt Silt Silt Silt Silt

8.93 8.75 10.1 8.04 8.89

9750 8860 8980 5090 4300

0.59 0.54 0.63 0.49 0.44

4.83 4.68 5.84 4.85 4.57

224 209 235 214 290

0.69 0.66 0.66 0.46 0.43

<0.20 <0.20 <0.20 <0.20 <0.20

16.2 13.0 10.1 <5.0 <5.0

1.58 1.63 1.47 1.19 1.65

64800 51700 93500 51900 37500

25.0 21.4 22.8 12.4 11.0

7.31 7.96 7.31 5.59 6.27

17.6 17.6 17.0 14.7 13.4

13500 12600 15100 13000 16000

10.1 10.1 9.67 7.66 7.21

15.8 13.8 16.9 7.9 6.5

16600 15200 18100 17600 12000

354 312 456 305 2450

0.0889 0.0824 0.0804 0.0653 0.0616

1.11 0.86 1.69 1.17 1.08

30.2 28.7 31.8 24.0 28.4

1490 1460 1500 1270 1120

2790 2480 2490 1180 1040

2.28 2.11 2.67 11.0 9.59

0.26 0.25 0.25 0.19 0.21

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SEC
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_FO10_SE_201
80730-1107

RG_FO10_SE_201
80730-1137

RG_FO10_SE_201
80730-1116

RG_ERWCO_SEC
_20180730-930

L2139100-6 L2139100-7 L2139100-8 L2139100-9

11:07 11:37 11:16 09:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

54.9 50.2 53.2 66.8

7.96 7.97 7.98 7.81

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

1.8 1.3 1.6 <1.0

14.9 15.5 15.6 3.2

36.4 37.8 36.8 23.2

40.7 40.5 40.9 56.8

5.1 4.2 4.2 15.6

Silt loam Silt loam Silt loam Silt

6.66 8.99 8.59 5.84

6110 6200 6190 9140

0.46 0.55 0.49 0.59

4.50 4.72 4.60 5.63

214 175 193 201

0.50 0.55 0.54 0.72

<0.20 <0.20 <0.20 <0.20

6.7 7.4 7.3 11.4

1.15 1.07 1.15 1.44

58100 53900 57300 102000

13.6 14.4 13.8 27.6

5.46 5.14 5.13 6.21

13.4 13.9 14.0 18.8

13800 12600 12600 16100

7.54 7.99 8.16 9.71

8.7 9.1 9.3 14.9

16800 16800 16600 17000

895 261 262 402

0.0509 0.0591 0.0614 0.0665

1.13 1.22 1.19 2.09

23.3 22.7 22.7 28.2

1310 1190 1290 1360

1620 1670 1680 2640

15.3 9.09 12.8 14.5

0.19 0.21 0.20 0.25

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_DUP_SE_2018
0730-1235

RG_FRWUCH_SE
_20180730-1235

RG_FRWUCH_SE
_20180730-1254

RG_FO10_SE_201
80730-1052

RG_FO10_SE_201
80730-1000

L2139100-1 L2139100-2 L2139100-3 L2139100-4 L2139100-5

12:35 12:35 12:54 10:52 10:00

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

133 125 151 85 69

63.3 54.8 76.3 53.8 43.6

1400 1400 1400 <1000 1300

0.293 0.280 0.288 0.176 0.176

<2.0 <2.0 <2.0 <2.0 <2.0

18.3 20.3 20.9 11.7 9.7

<0.50 <0.50 <0.50 <0.50 <0.50

1.12 1.04 1.17 0.959 0.771

39.7 36.0 36.9 26.0 20.8

127 127 117 87.1 87.0

<1.0 1.2 <1.0 <1.0 <1.0

<0.033 <0.020 <0.019 <0.034 <0.024

<0.0050 <0.0065 <0.0050 <0.0050 <0.0070

<0.010 <0.013 <0.010 <0.010 <0.014

<0.0040 <0.0052 <0.0040 <0.0040 <0.0056

0.026 0.016 0.014 0.023 0.016

0.011 <0.013 <0.010 0.011 <0.014

0.053 0.034 0.031 0.042 0.031

0.050 0.032 0.030 0.043 0.031

0.011 <0.013 <0.010 <0.010 <0.014

<0.010 <0.013 <0.010 <0.010 <0.014

0.129 0.084 0.073 0.104 0.079

<0.0070 <0.0065 <0.0050 <0.0070 <0.0070

0.021 0.013 0.013 0.019 <0.014

0.084 0.054 0.046 0.070 0.057

<0.010 <0.013 <0.010 <0.010 <0.014

0.418 0.269 0.236 0.432 0.333

0.665 0.427 0.378 0.722 0.564

0.182 0.121 0.099 0.201 0.165

0.073 0.054 0.021 <0.010 <0.014

0.387 0.230 0.214 0.363 0.255

0.032 0.020 0.019 0.029 0.021

<0.010 <0.013 <0.010 <0.010 <0.014

80.9 76.6 77.9 75.2 79.6

117.9 109.1 109.7 109.2 115.3

79.9 79.4 74.7 74.3 80.6

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLQ DLHM DLQ DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SEC
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_FO10_SE_201
80730-1107

RG_FO10_SE_201
80730-1137

RG_FO10_SE_201
80730-1116

RG_ERWCO_SEC
_20180730-930

L2139100-6 L2139100-7 L2139100-8 L2139100-9

11:07 11:37 11:16 09:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

91 88 91 123

58.5 59.6 60.3 129

1100 <1000 1000 8400

0.200 0.209 0.203 0.359

<2.0 <2.0 <2.0 <2.0

15.2 17.4 16.1 19.2

<0.50 <0.50 <0.50 <0.50

0.942 1.01 1.04 1.45

28.7 29.8 29.6 40.7

84.3 80.4 81.9 106

<1.0 <1.0 <1.0 1.4

<0.023 <0.049 <0.020 <0.015

<0.0050 0.0063 <0.0050 <0.0075

<0.010 <0.010 <0.010 <0.015

<0.0040 <0.0040 <0.0040 <0.0060

0.016 0.031 0.011 0.018

<0.010 0.013 <0.010 <0.015

0.030 0.056 0.020 0.046

0.030 0.057 0.019 0.044

<0.010 0.021 <0.010 0.019

<0.010 <0.010 <0.010 <0.015

0.077 0.148 0.059 0.099

<0.0050 <0.014 <0.0050 <0.0075

0.013 0.030 0.013 <0.020

0.054 0.096 0.043 0.041

<0.010 <0.010 <0.010 <0.015

0.296 0.578 0.271 0.183

0.493 0.953 0.441 0.298

0.137 0.259 0.141 0.088

<0.010 <0.010 <0.010 0.037

0.242 0.624 0.223 0.253

0.020 0.045 0.019 0.029

<0.010 <0.010 <0.010 <0.015

81.6 80.3 74.3 73.2

113.7 88.7 76.2 98.2

80.9 68.1 72.1 74.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLQ DLHM

DLCI

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_DUP_SE_2018
0730-1235

RG_FRWUCH_SE
_20180730-1235

RG_FRWUCH_SE
_20180730-1254

RG_FO10_SE_201
80730-1052

RG_FO10_SE_201
80730-1000

L2139100-1 L2139100-2 L2139100-3 L2139100-4 L2139100-5

12:35 12:35 12:54 10:52 10:00

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

85.7 78.6 81.0 78.6 83.6

0.025 <0.020 <0.020 0.023 <0.020

0.55 0.37 0.33 0.46 0.36

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SEC
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_FO10_SE_201
80730-1107

RG_FO10_SE_201
80730-1137

RG_FO10_SE_201
80730-1116

RG_ERWCO_SEC
_20180730-930

L2139100-6 L2139100-7 L2139100-8 L2139100-9

11:07 11:37 11:16 09:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

85.4 82.7 74.6 84.0

<0.020 0.031 <0.020 0.020

0.33 0.62 0.24 0.48

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2139100-1

L2139100-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_DUP_SE_20180730-123

RG_ERWCO_SEC_20180730

Client Sample  ID       Description      

DLCI

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

Qualifier      

Description Qualifier      

12-SEP-18 15:46 (MT)

L2139100 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

Test Method References:            

Version: FINAL REV. 2
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The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4162936

R4161746

R4161992

R4160863

Batch

Batch

Batch

Batch

LCS

MB

DUP

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2840196-2

WG2840196-3

WG2839828-1

WG2839828-2

WG2839828-4

WG2839828-3

WG2842957-4

WG2842957-3

WG2842957-1

WG2842957-4

L2139100-7

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

100.6

<0.050

11.6

105.1

98.7

<0.05

116.4

100.0

<0.0050

113.1

114.0

105.9

99.7

113.5

100.3

3.8

95.5

122.5

112.6

107.9

103.6

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

10 20

80-120

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

0.05

0.05

0.005

10.4
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Quality Control Report
Page 2 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160863Batch
CRM

MB

WG2842957-4

WG2842957-1

TILL-1
Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

108.3

104.9

119.5

110.5

111.2

117.0

108.2

108.3

115.0

0.31

0.25

117.0

123.3

0.136

1.0

126.0

0.15

109.2

109.1

108.0

0.8

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5
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Quality Control Report
Page 3 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4160863

R4162819

R4162831

Batch

Batch

Batch

MB

DUP

LCS

MB

LCS

MB

WG2842957-1

WG2845272-3

WG2845272-2

WG2845272-1

WG2845275-2

WG2845275-1

L2139100-7

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

Moisture

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

51.1

102.7

<0.25

105.0

<0.25

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

1.9 20

90-110

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

0.25

50.2
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Quality Control Report
Page 4 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
DUP

LCS

WG2847154-4

WG2847154-1

L2139100-7
Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

<0.049

0.0057

<0.010

<0.0040

0.029

0.014

0.066

0.025

<0.010

0.066

0.161

<0.014

0.031

0.092

<0.010

0.523

0.856

0.237

<0.010

0.616

0.047

<0.010

82.2

80.2

89.6

79.9

85.0

82.2

85.1

90.6

89.4

95.1

91.1

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

N/A

10

N/A

N/A

7.0

8.9

16

17

N/A

15

8.6

N/A

4.6

4.5

N/A

10

11

8.7

N/A

1.2

4.8

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.049

0.0063

<0.010

<0.0040

0.031

0.013

0.056

0.021

<0.010

0.057

0.148

<0.014

0.030

0.096

<0.010

0.578

0.953

0.259

<0.010

0.624

0.045

<0.010
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Quality Control Report
Page 5 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
LCS

LCS

MB

WG2847154-1

WG2847154-7

WG2847154-2

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

90.7

80.1

79.4

88.9

87.9

84.0

81.8

87.8

79.1

79.3

86.1

69.5

70.7

63.6

61.3

83.2

78.4

87.6

86.4

87.2

95.8

85.6

82.8

72.6

73.1

66.7

81.9

78.9

76.9

86.9

62.8

71.9

80.1

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 6 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
MB

MB

WG2847154-2

WG2847154-8

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

80.6

79.5

77.9

89.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01
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Quality Control Report
Page 7 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588

R4168072

Batch

Batch

MB

LCS

WG2847154-8

WG2847958-1

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

83.7

80.8

70.6

96.1

78.5

79.6

83.8

79.8

86.5

84.8

87.3

86.4

90.3

97.0

92.6

87.0

83.2

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 8 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

LCS

LCS

WG2847958-1

WG2847958-10

WG2847958-5

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

80.9

84.6

89.2

84.6

82.9

90.1

80.0

82.5

85.9

81.9

83.0

82.0

75.5

100.5

106.0

112.5

83.0

110.9

122.4

104.7

91.4

83.2

84.2

82.7

96.0

91.9

90.3

113.0

76.9

84.3

95.1

75.8

77.8

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 9 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

MB

WG2847958-5

WG2847958-11

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

75.4

72.4

94.0

108.9

108.9

81.3

109.9

121.1

96.2

84.4

79.4

83.0

91.6

88.6

85.0

83.9

117.1

73.6

78.8

87.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01
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Quality Control Report
Page 10 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
MB

MB

WG2847958-11

WG2847958-2

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

96.8

91.4

86.2

112.5

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 11 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4168072Batch
MB

MB

WG2847958-2

WG2847958-6

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

<0.010

<0.010

84.9

84.4

83.2

97.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

87.5

82.1

75.6

112.3

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 12 ofReport Date: 12-SEP-18Workorder: L2139100

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4166888

R4162686

R4167798

Batch

Batch

Batch

DUP

IRM

IRM

IRM

WG2846560-2

WG2846560-1

WG2840262-2

WG2840268-2

L2139100-1

SAL-STD9

2017-PSA

2017-PSA

pH (1:2 soil:water)

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

7.70

8.07

2.6

3.9

9.8

14.0

12.8

14.7

23.1

19.2

2.9

3.4

9.5

14.7

13.4

15.6

23.3

17.4

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

0.03 0.2

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J7.73
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Quality Control Report
Page 13 ofReport Date: 12-SEP-18Workorder: L2139100

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

31-JUL-18

Lab Work Order #: L2139521
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Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
15-AUG-18 13:09 (MT)Report Date:

Version:
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ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
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Job Reference: 
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C of C Numbers:
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15-AUG-18 13:09 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139521 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SEC SE SE SE
28-JUL-18 28-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_ERWSF_SE_2
0180728-1640

RG_ERWCO_SEC
_20180728-1540

RG_FOXCF_SE_2
0180729-1105

RG_FOXCF_SE_2
0180729-1130

RG_FOXCF_SE_2
0180729-1051

L2139521-1 L2139521-2 L2139521-3 L2139521-4 L2139521-5

16:40 15:40 11:05 11:30 10:51

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

62.6 70.0 63.8 61.2 62.0

7.47 7.56 7.85 7.85 7.94

14.9 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.9 2.1 <1.0 <1.0 <1.0

5.0 5.8 1.4 <1.0 <1.0

9.1 17.8 3.6 1.9 3.5

24.4 26.2 31.6 29.9 31.0

35.5 38.1 52.8 55.8 53.9

8.2 9.8 9.1 11.3 9.7

Silt loam Silt loam Silt Silt Silt

5.05 6.5 8.30 8.69 8.85

7200 3930 8000 6460 7510

0.49 0.23 0.58 0.59 0.59

3.86 1.78 4.81 4.55 4.57

181 382 243 208 222

0.51 0.28 0.65 0.56 0.62

<0.20 <0.20 <0.20 <0.20 <0.20

7.5 10.0 7.3 5.4 6.2

1.34 0.845 1.49 1.43 1.43

63200 285000 53700 60100 56800

17.5 16.9 17.0 14.2 16.2

3.74 2.54 7.17 6.80 6.87

15.2 6.89 18.4 17.1 18.2

11100 6760 13600 13100 13300

8.27 3.87 9.86 9.24 9.70

10.6 5.8 13.8 12.2 13.8

11400 10000 13800 13800 15600

159 224 596 596 522

0.0560 0.0237 0.0729 0.0722 0.0666

0.97 2.60 0.80 0.96 0.78

16.4 9.32 27.4 26.3 27.1

1220 793 1520 1340 1570

1760 1200 2060 1650 1900

0.98 23.8 1.37 1.29 1.34

0.17 <0.10 0.29 0.26 0.28

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



15-AUG-18 13:09 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139521 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SEC SE SE SE
28-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_DUP_SEC_20
180728-1120

RG_FRWUCH_SE
_20180729-1334

RG_FRWUCH_SE
_20180729-1310

RG_FRWUCH_SE
_20180729-1256

L2139521-6 L2139521-7 L2139521-8 L2139521-9

11:20 13:34 13:10 12:56

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

79.5 59.9 59.5 62.2

8.10 8.01 7.72 7.75

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

1.0 <1.0 <1.0 <1.0

2.1 <1.0 <1.0 <1.0

5.4 1.1 1.1 <1.0

6.0 6.1 4.1 3.4

27.3 30.6 27.8 28.9

46.7 51.0 53.5 52.9

11.3 10.3 12.5 13.2

Silt loam Silt Silt Silt

7.0 9.38 9.68 9.97

5360 8250 8860 7400

0.23 0.60 0.62 0.58

2.35 4.84 4.66 3.61

329 205 214 162

0.39 0.65 0.66 0.61

<0.20 <0.20 <0.20 <0.20

8.2 8.4 9.6 9.0

1.36 1.59 1.50 1.34

200000 46600 59700 54400

24.4 18.0 19.5 14.4

3.16 6.90 7.13 5.60

9.84 17.6 18.2 14.4

8710 12700 12900 10800

6.38 10.0 9.72 10.7

8.4 15.7 16.5 14.3

11100 13600 15300 11300

222 314 331 287

0.0379 0.0672 0.0720 0.0798

0.75 0.85 1.10 1.02

12.5 26.0 28.4 22.6

944 1450 1420 1380

1510 2310 2450 1830

13.1 2.13 2.37 1.92

0.12 0.27 0.29 0.31

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SEC SE SE SE
28-JUL-18 28-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_ERWSF_SE_2
0180728-1640

RG_ERWCO_SEC
_20180728-1540

RG_FOXCF_SE_2
0180729-1105

RG_FOXCF_SE_2
0180729-1130

RG_FOXCF_SE_2
0180729-1051

L2139521-1 L2139521-2 L2139521-3 L2139521-4 L2139521-5

16:40 15:40 11:05 11:30 10:51

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

149 133 112 101 109

69.4 298 60.3 61.2 62.0

1400 5300 1000 <1000 1000

0.244 0.118 0.255 0.231 0.248

<2.0 <2.0 <2.0 <2.0 <2.0

16.9 19.5 14.9 11.3 12.9

<0.50 <0.50 <0.50 <0.50 <0.50

0.776 2.01 0.940 0.910 0.967

29.0 16.6 34.3 29.4 32.4

72.8 49.0 120 110 118

<1.0 <1.0 1.1 <1.0 1.2

<0.011 <0.010 <0.052 <0.046 <0.034

0.0083 <0.0080 0.0076 <0.0065 <0.0065

<0.013 <0.016 <0.013 <0.013 <0.013

<0.013 <0.0064 <0.0052 <0.0052 <0.0052

0.043 <0.016 0.040 0.036 0.025

0.039 <0.016 0.021 0.014 0.013

0.096 0.032 0.100 0.076 0.064

0.067 0.027 0.094 0.071 0.059

0.029 <0.016 0.028 0.022 0.018

0.020 <0.016 <0.013 <0.013 <0.013

0.107 0.057 0.234 0.171 0.141

<0.011 <0.0080 <0.014 <0.010 <0.0080

0.058 <0.016 0.041 0.029 0.024

0.023 0.030 0.128 0.104 0.087

0.026 <0.016 <0.013 <0.013 <0.013

0.141 0.122 0.718 0.603 0.450

0.219 0.213 1.15 0.981 0.727

0.122 0.061 0.320 0.272 0.198

0.020 0.023 0.299 0.180 0.237

0.199 0.134 0.662 0.493 0.386

0.050 0.016 0.058 0.043 0.036

<0.013 <0.016 <0.013 <0.013 <0.013

95.0 91.5 90.3 87.4 83.3

123.0 116.5 116.5 109.2 109.1

93.9 94.5 91.6 90.7 86.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLQ DLHM DLQ DLQ DLQ

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SEC SE SE SE
28-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_DUP_SEC_20
180728-1120

RG_FRWUCH_SE
_20180729-1334

RG_FRWUCH_SE
_20180729-1310

RG_FRWUCH_SE
_20180729-1256

L2139521-6 L2139521-7 L2139521-8 L2139521-9

11:20 13:34 13:10 12:56

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

121 121 128 97

213 56.7 64.9 57.8

2600 1200 1400 <1000

0.144 0.278 0.280 0.288

<2.0 <2.0 <2.0 <2.0

19.9 16.3 23.0 12.9

<0.50 <0.50 <0.50 <0.50

0.997 1.01 1.06 1.05

20.6 34.1 36.8 26.0

63.1 125 121 109

1.3 1.4 1.2 1.3

<0.012 <0.036 <0.037 <0.065

<0.012 <0.0050 0.0053 0.0093

<0.024 <0.010 <0.010 <0.013

<0.0096 <0.0040 <0.0040 <0.0052

<0.024 0.027 0.030 0.047

<0.024 0.012 0.014 0.023

0.047 0.069 0.075 0.119

0.042 0.065 0.071 0.110

<0.024 0.020 0.022 0.029

<0.024 <0.010 <0.010 <0.013

0.077 0.153 0.168 0.275

<0.012 <0.010 <0.013 <0.017

<0.024 0.027 0.029 0.048

0.036 0.093 0.095 0.159

<0.024 <0.010 <0.010 <0.013

0.146 0.450 0.481 0.924

0.253 0.706 0.767 1.45

0.071 0.194 0.209 0.412

0.044 0.170 0.114 0.183

0.170 0.449 0.456 0.835

<0.024 0.039 0.044 0.069

<0.024 <0.010 <0.010 <0.013

77.8 80.8 87.5 85.2

118.2 106.7 106.9 105.0

78.7 79.1 89.0 87.4

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLQ DLQ DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLQ DLQ DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SEC SE SE SE
28-JUL-18 28-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_ERWSF_SE_2
0180728-1640

RG_ERWCO_SEC
_20180728-1540

RG_FOXCF_SE_2
0180729-1105

RG_FOXCF_SE_2
0180729-1130

RG_FOXCF_SE_2
0180729-1051

L2139521-1 L2139521-2 L2139521-3 L2139521-4 L2139521-5

16:40 15:40 11:05 11:30 10:51

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

99.1 92.3 89.4 87.2 81.3

0.064 <0.020 0.046 0.034 0.029

1.05 0.34 0.99 0.77 0.64

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEC SE SE SE
28-JUL-18 29-JUL-18 29-JUL-18 29-JUL-18

RG_DUP_SEC_20
180728-1120

RG_FRWUCH_SE
_20180729-1334

RG_FRWUCH_SE
_20180729-1310

RG_FRWUCH_SE
_20180729-1256

L2139521-6 L2139521-7 L2139521-8 L2139521-9

11:20 13:34 13:10 12:56

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

83.6 82.7 86.2 82.7

0.027 0.029 0.034 0.053

0.51 0.68 0.74 1.17

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2139521-2

L2139521-6

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_ERWCO_SEC_20180728

RG_DUP_SEC_20180728-11

Client Sample  ID       Description      

DLCI

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

Qualifier      

Description Qualifier      

15-AUG-18 13:09 (MT)

L2139521 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

Test Method References:            

Version: FINAL   
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The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 15-AUG-18Workorder: L2139521

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4162936

R4163465

R4161746

R4164609

R4162333

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

WG2840196-2

WG2840196-3

WG2840214-1

WG2840214-2

WG2840214-3

WG2839828-2

WG2839828-4

WG2839828-3

WG2843942-2

WG2843942-4

WG2843942-3

WG2844834-4

WG2844834-3

WG2844834-1

L2139521-7

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

100.6

<0.050

1.47

101.6

<0.050

105.1

98.7

<0.05

101.5

99.7

<0.05

83.4

104.0

<0.0050

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

3.3 20

80-120

80-120

80-120

90-110

80-120

90-110

70-130

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

0.05

0.05

0.05

0.05

0.005

1.52

10



Quality Control Report
Page 2 ofReport Date: 15-AUG-18Workorder: L2139521

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4161454Batch
CRM

MB

WG2844834-4

WG2844834-1

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

114.5

118.3

122.8

118.0

106.9

105.5

2.8

122.9

108.9

122.2

126.1

120.6

125.5

110.7

112.4

126.4

121.8

122.5

120.1

107.4

0.36

0.25

112.4

102.0

0.136

1.1

118.9

0.19

110.8

125.3

104.8

0.8

<50

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg 50
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Quality Control Report
Page 3 ofReport Date: 15-AUG-18Workorder: L2139521

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4161454Batch
MBWG2844834-1

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 4 ofReport Date: 15-AUG-18Workorder: L2139521

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4162812

R4168072

Batch

Batch

LCS

MB

LCS

LCS

WG2844935-5

WG2844935-4

WG2847958-1

WG2847958-10

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

104.2

<0.25

78.5

79.6

83.8

79.8

86.5

84.8

87.3

86.4

90.3

97.0

92.6

87.0

83.2

80.9

84.6

89.2

84.6

82.9

90.1

80.0

82.5

85.9

81.9

83.0

82.0

75.5

100.5

106.0

09-AUG-18

09-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

90-110

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.25
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Quality Control Report
Page 5 ofReport Date: 15-AUG-18Workorder: L2139521

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

LCS

WG2847958-10

WG2847958-5

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

112.5

83.0

110.9

122.4

104.7

91.4

83.2

84.2

82.7

96.0

91.9

90.3

113.0

76.9

84.3

95.1

75.8

77.8

75.4

72.4

94.0

108.9

108.9

81.3

109.9

121.1

96.2

84.4

79.4

83.0

91.6

88.6

85.0

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 6 ofReport Date: 15-AUG-18Workorder: L2139521

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
LCS

MB

MB

WG2847958-5

WG2847958-11

WG2847958-2

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

83.9

117.1

73.6

78.8

87.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

96.8

91.4

86.2

112.5

<0.0050

<0.0050

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

12-AUG-18

12-AUG-18

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005
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Quality Control Report
Page 7 ofReport Date: 15-AUG-18Workorder: L2139521

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168072Batch
MB

MB

WG2847958-2

WG2847958-6

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

84.9

84.4

83.2

97.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 8 ofReport Date: 15-AUG-18Workorder: L2139521

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4168072

R4166888

R4167798

Batch

Batch

Batch

MB

DUP

IRM

IRM

DUP

WG2847958-6

WG2846560-6

WG2846560-1

WG2846560-5

WG2840268-1

L2139521-9

SAL-STD9

SAL-STD9

L2139521-3

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

87.5

82.1

75.6

112.3

7.76

8.07

8.07

<1.0

<1.0

<1.0

<1.0

<1.0

3.0

34.6

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

0.01

N/A

N/A

N/A

N/A

N/A

0.6

3.0

0.2

25

5

5

5

5

5

5

7.7-8.3

7.7-8.3

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

pH

%

%

%

%

%

%

%

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

J

7.75

<1.0

<1.0

<1.0

<1.0

1.4

3.6

31.6
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Quality Control Report
Page 9 ofReport Date: 15-AUG-18Workorder: L2139521

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4167798Batch
DUP

IRM

WG2840268-1

WG2840268-2

L2139521-3

2017-PSA

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

52.5

8.1

2.9

3.4

9.5

14.7

13.4

15.6

23.3

17.4

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

0.4

1.0

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

J

J

52.8

9.1
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Quality Control Report
Page 10 ofReport Date: 15-AUG-18Workorder: L2139521

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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31-JUL-18

Lab Work Order #: L2139525
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Version:
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Job Reference: 
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15-AUG-18 13:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139525 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
29-JUL-18 29-JUL-18 29-JUL-18 28-JUL-18 28-JUL-18

RG_DOMRS_SE_2
0180729-1650

RG_DUP_SE_2018
0729-1650

RG_DOMRS_SE_2
0180729-1640

RG_STPD_SE_201
80728-1212

RG_STPD_SE_201
80728-1005

L2139525-1 L2139525-2 L2139525-3 L2139525-4 L2139525-5

16:50 16:50 16:40 12:12 10:05

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

88.0 85.9 85.0 78.2 44.2

7.70 7.69 7.76

7.69 8.00

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 1.7 9.7

<1.0 <1.0 <1.0 3.2 19.2

<1.0 <1.0 <1.0 3.0 37.8

<1.0 <1.0 <1.0 3.1 13.5

2.3 1.9 2.5 3.9 3.6

42.2 42.5 41.0 27.4 5.2

49.3 49.3 48.9 47.2 8.3

5.7 6.0 6.6 10.7 2.7

Silt Silt Silt Silt loam Loamy sand

18.7 18.2 18.5 6.9 1.85

6060 5640 4740 4560 5550

0.46 0.43 0.37 0.38 0.49

3.54 3.28 2.83 2.59 4.49

200 187 168 178 104

0.41 0.39 0.32 0.30 0.40

<0.20 <0.20 <0.20 <0.20 <0.20

12.8 12.5 9.3 5.8 6.3

1.73 1.66 1.38 1.48 0.674

42900 42300 37100 122000 68300

19.9 18.7 15.1 14.3 13.3

4.39 4.02 3.53 2.29 2.86

13.1 12.0 11.1 12.7 9.79

14500 13700 11500 8520 10500

10.7 10.3 9.04 6.93 5.72

8.2 7.7 6.6 7.3 8.7

6090 5680 5130 8190 9630

109 104 96.8 121 141

0.0793 0.0842 0.0665 0.0294 0.0179

1.61 1.55 1.37 1.73 1.05

13.3 12.4 10.9 9.98 12.0

1250 1150 987 860 1430

1270 1170 940 1070 1300

9.96 9.72 7.54 19.3 4.19

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE
28-JUL-18 28-JUL-18 28-JUL-18 28-JUL-18

RG_ERWSF_SE_2
0180728-1600

RG_STPD_SE_201
80728-1101

RG_ERWSF_SE_2
0180728-1601

RG_STPD_SE_201
80728-1125

L2139525-6 L2139525-7 L2139525-8 L2139525-9

16:00 11:01 16:01 11:25

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

53.6 67.1 79.3 60.6

7.91 7.74 7.41 8.07

8.5 9.6 <1.0 <1.0

3.3 4.3 3.5 <1.0

2.8 3.6 4.3 <1.0

3.0 3.3 3.3 2.0

2.9 3.6 2.6 4.8

2.9 6.7 5.3 13.1

6.6 22.3 28.5 24.2

37.4 37.9 43.5 45.1

32.6 8.6 9.0 9.8

Silty clay loam Silt loam Silt loam Silt loam

2.23 3.9 12.8 5.47

16600 6770 6360 5310

0.64 0.66 0.42 0.76

7.92 4.58 2.48 4.16

229 224 455 144

0.74 0.48 0.38 0.35

0.23 <0.20 <0.20 <0.20

7.8 7.6 8.7 <5.0

0.487 1.41 1.02 1.04

103000 116000 131000 99500

23.0 15.9 10.6 17.3

9.60 4.47 2.26 3.78

22.0 13.1 23.5 19.0

25000 12200 7460 11500

12.4 8.15 16.8 14.1

25.8 10.1 6.7 8.0

21400 10100 6820 15000

428 157 128 137

0.0498 0.0423 0.0257 0.0382

1.14 2.71 0.97 1.65

25.6 19.3 9.95 14.3

877 1040 4610 913

2890 1550 1020 1040

0.58 12.8 0.90 5.76

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
29-JUL-18 29-JUL-18 29-JUL-18 28-JUL-18 28-JUL-18

RG_DOMRS_SE_2
0180729-1650

RG_DUP_SE_2018
0729-1650

RG_DOMRS_SE_2
0180729-1640

RG_STPD_SE_201
80728-1212

RG_STPD_SE_201
80728-1005

L2139525-1 L2139525-2 L2139525-3 L2139525-4 L2139525-5

16:50 16:50 16:40 12:12 10:05

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.16 0.14 0.13 0.12 0.11

95 86 85 79 80

86.5 83.2 72.3 139 86.3

10600 9800 8000 3400 <1000

0.203 0.193 0.159 0.151 0.125

<2.0 <2.0 <2.0 <2.0 <2.0

26.6 24.6 18.2 20.0 20.4

<0.50 <0.50 <0.50 <0.50 <0.50

1.36 1.30 1.12 1.55 0.990

20.7 19.4 16.1 17.7 26.1

242 233 189 76.9 63.7

2.2 2.0 1.7 <1.0 <1.0

<0.019 <0.016 <0.015 <0.023 <0.0050

<0.019 <0.016 <0.015 <0.010 <0.0050

<0.038 <0.031 <0.030 <0.080 <0.010

<0.015 <0.012 <0.012 0.103 0.0050

<0.038 <0.031 <0.030 0.712 0.057

<0.038 <0.031 <0.030 1.32 0.125

0.043 0.042 0.045 2.54 0.263

<0.038 <0.031 0.032 1.53 0.160

<0.038 0.032 0.031 1.22 0.119

<0.038 <0.031 <0.030 0.828 0.084

0.055 0.056 0.061 1.55 0.180

<0.019 <0.016 <0.015 0.196 0.0195

<0.038 0.036 0.037 2.86 0.260

<0.038 <0.031 0.033 0.067 <0.010

<0.038 <0.031 <0.030 0.924 0.094

0.096 0.076 0.092 0.219 0.042

0.154 0.120 0.136 0.354 0.060

0.056 0.043 0.046 0.124 0.029

0.098 0.102 0.109 0.361 0.028

0.124 0.116 0.130 0.869 0.107

<0.038 <0.031 <0.030 2.14 0.194

<0.038 <0.031 <0.030 <0.020 <0.010

72.8 64.6 71.9 85.3 75.7

90.3 87.8 89.9 102.6 105.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLCI

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE
28-JUL-18 28-JUL-18 28-JUL-18 28-JUL-18

RG_ERWSF_SE_2
0180728-1600

RG_STPD_SE_201
80728-1101

RG_ERWSF_SE_2
0180728-1601

RG_STPD_SE_201
80728-1125

L2139525-6 L2139525-7 L2139525-8 L2139525-9

16:00 11:01 16:01 11:25

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.11 0.16 0.13 0.12

161 97 326 96

119 126 165 98.5

<1000 6100 2000 5400

0.226 0.236 0.105 0.156

<2.0 <2.0 <2.0 <2.0

50.0 21.8 33.9 14.6

<0.50 <0.50 <0.50 1.09

0.815 1.68 0.690 1.03

28.8 29.0 18.4 22.3

79.5 89.1 99.6 117

1.8 <1.0 <1.0 <1.0

<0.0050 <0.013 <0.011 0.0869

<0.0050 <0.0070 <0.011 0.0239

<0.010 <0.020 <0.022 1.01

<0.0040 <0.056 <0.0088 0.693

<0.010 0.096 0.031 6.67

<0.010 0.178 0.027 8.43

0.021 0.390 0.066 14.3

0.020 0.239 0.051 8.06

0.011 0.172 <0.022 7.26

<0.010 0.108 <0.022 5.28

0.030 0.292 0.076 9.86

<0.0050 0.0285 <0.011 1.34

0.016 0.461 0.036 20.0

<0.010 0.031 <0.022 0.214

<0.010 0.134 <0.022 5.90

0.037 0.149 0.130 0.267

0.062 0.230 0.206 0.466

0.028 0.088 0.110 0.172

<0.010 0.044 <0.022 3.03

0.054 0.280 0.153 5.37

0.014 0.326 0.034 15.4

<0.010 <0.014 <0.022 <0.010

73.1 74.2 75.0 82.1

101.8 89.9 92.7 92.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLHM

DLHM DLHM

DLCI DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM DLHC

DLHM DLHM DLHC

DLHM DLHM DLHC

DLHM DLHM

DLHM DLHM

DLHM DLHM DLHC

DLHM DLHM

DLHM DLHM DLHC

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM DLHC

DLHM DLHM
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SOIL

SE SE SE SE SE
29-JUL-18 29-JUL-18 29-JUL-18 28-JUL-18 28-JUL-18

RG_DOMRS_SE_2
0180729-1650

RG_DUP_SE_2018
0729-1650

RG_DOMRS_SE_2
0180729-1640

RG_STPD_SE_201
80728-1212

RG_STPD_SE_201
80728-1005

L2139525-1 L2139525-2 L2139525-3 L2139525-4 L2139525-5

16:50 16:50 16:40 12:12 10:05

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

72.3 61.1 62.8 83.7 74.3

73.5 71.0 73.8 81.2 81.4

0.039 0.033 0.032 2.05 0.197

0.57 0.52 0.53 28.9 2.90

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE
28-JUL-18 28-JUL-18 28-JUL-18 28-JUL-18

RG_ERWSF_SE_2
0180728-1600

RG_STPD_SE_201
80728-1101

RG_ERWSF_SE_2
0180728-1601

RG_STPD_SE_201
80728-1125

L2139525-6 L2139525-7 L2139525-8 L2139525-9

16:00 11:01 16:01 11:25

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

70.5 69.9 75.8 80.1

79.1 72.5 73.3 77.1

<0.020 0.284 0.046 13.2

0.22 4.22 0.71 179

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2139525-1

L2139525-2

L2139525-3

L2139525-4

L2139525-8

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_DOMRS_SE_20180729-1

RG_DUP_SE_20180729-165

RG_DOMRS_SE_20180729-1

RG_STPD_SE_20180728-12

RG_ERWSF_SE_20180728-1

Client Sample  ID       Description      

DLCI

DLHC

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

15-AUG-18 13:49 (MT)
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            
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Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects Pro
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Quality Control Report
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Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 15-AUG-18Workorder: L2139525

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4163465

R4164606

R4161992

R4161454

Batch

Batch

Batch

Batch

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2840214-2

WG2840214-3

WG2839832-2

WG2839832-4

WG2839832-3

WG2843585-4

WG2843585-3

WG2843585-1

WG2843585-4

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

101.6

<0.050

96.9

102.1

<0.05

113.2

108.0

<0.0050

100.9

93.4

97.5

98.6

102.4

90.3

3.2

94.9

109.9

106.0

103.2

99.1

102.4

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

80-120

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

0.05

0.05

0.005
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Quality Control Report
Page 2 ofReport Date: 15-AUG-18Workorder: L2139525

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4161454Batch
CRM

MB

WG2843585-4

WG2843585-1

TILL-1
Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

94.2

91.1

106.0

105.2

99.5

106.0

93.5

110.0

0.28

0.20

108.3

95.4

0.122

1.0

123.1

0.15

97.2

105.7

94.6

0.7

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50
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Quality Control Report
Page 3 ofReport Date: 15-AUG-18Workorder: L2139525

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4161454

R4162791

R4167588

Batch

Batch

Batch

MB

LCS

MB

LCS

WG2843585-1

WG2844868-2

WG2844868-1

WG2847154-1

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

101.9

<0.25

82.2

80.2

89.6

79.9

85.0

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

09-AUG-18

09-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

90-110

60-130

60-130

50-150

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25
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Quality Control Report
Page 4 ofReport Date: 15-AUG-18Workorder: L2139525

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
LCS

LCS

WG2847154-1

WG2847154-7

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

82.2

85.1

90.6

89.4

95.1

91.1

90.7

80.1

79.4

88.9

87.9

84.0

81.8

87.8

79.1

79.3

86.1

69.5

70.7

63.6

61.3

83.2

78.4

87.6

86.4

87.2

95.8

85.6

82.8

72.6

73.1

66.7

81.9

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 5 ofReport Date: 15-AUG-18Workorder: L2139525

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
LCS

MB

MB

WG2847154-7

WG2847154-2

WG2847154-8

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

78.9

76.9

86.9

62.8

71.9

80.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

80.6

79.5

77.9

89.7

<0.0050

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005
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Quality Control Report
Page 6 ofReport Date: 15-AUG-18Workorder: L2139525

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

Soil

Soil

Soil

R4167588

R4166888

Batch

Batch

MB

IRM

IRM

WG2847154-8

WG2846560-1

WG2846560-3

SAL-STD9

SAL-STD9

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

83.7

80.8

70.6

96.1

8.07

8.03

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

7.7-8.3

7.7-8.3

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 7 ofReport Date: 15-AUG-18Workorder: L2139525

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4166907

R4167308

R4167798

Batch

Batch

Batch

IRM

IRM

IRM

WG2846376-1

WG2839041-2

WG2840268-2

SAL-STD9

2017-PSA

2017-PSA

pH (1:9)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

8.55

2.2

3.7

9.6

14.3

13.1

14.9

23.8

18.5

2.9

3.4

9.5

14.7

13.4

15.6

23.3

17.4

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

8.36-8.96

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 8 ofReport Date: 15-AUG-18Workorder: L2139525

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

01-AUG-18

Lab Work Order #: L2139772

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
16-AUG-18 11:43 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

Regional Effects ProC of C Numbers:
Legal Site Desc: 



16-AUG-18 11:43 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139772 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_USFRW_SE_2
0180730-1500

RG_USFRW_SE_2
0180730-1520

RG_USFRW_SE_2
0180730-1545

RG_HE27_SE_201
80730-1300

RG_HE27_SE_201
80730-1330

L2139772-1 L2139772-2 L2139772-3 L2139772-4 L2139772-5

15:00 15:20 15:45 13:00 13:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

54.6 50.0 47.6 43.5 32.2

8.07 8.07 7.96 7.93 8.10

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 1.7 1.2

<1.0 <1.0 <1.0 6.3 8.4

<1.0 <1.0 <1.0 6.3 28.2

1.7 <1.0 <1.0 13.8 23.1

36.4 28.4 33.5 26.6 16.5

53.0 56.8 55.7 37.6 17.2

8.6 14.1 9.8 7.7 5.3

Silt Silt Silt Silt loam Sandy loam

6.95 5.47 5.24 8.29 7.65

6590 8420 6560 4970 4600

0.62 0.83 0.68 0.39 0.34

6.69 8.15 6.98 3.61 2.82

213 252 219 106 137

0.59 0.79 0.63 0.38 0.34

<0.20 <0.20 <0.20 <0.20 <0.20

8.1 11.3 7.9 5.9 5.3

1.03 1.17 1.01 0.812 0.591

63700 80300 65900 164000 147000

15.3 18.7 14.8 12.3 9.49

7.29 8.58 7.44 4.60 3.07

17.7 20.0 17.7 7.93 7.46

16600 20300 17100 9460 8280

9.38 12.5 9.80 5.53 4.18

10.6 15.2 10.8 14.0 8.3

17300 18200 17200 30400 26600

858 1050 1020 362 232

0.0641 0.0598 0.0551 0.0430 0.0289

1.83 2.56 2.00 1.09 0.88

25.2 29.7 25.4 19.5 13.6

1490 1600 1420 989 869

1810 2310 1770 1310 1140

5.87 4.07 4.19 3.29 0.91

0.23 0.29 0.26 0.13 0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_DUP_SE_2018
0730-1330

RG_GHSCW_SE_
20180730-1030

RG_GHSCW_SE_
20180730-1100

RG_DUP_SE_2018
0730-1030

L2139772-6 L2139772-7 L2139772-8 L2139772-9

13:30 10:30 11:00 10:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

33.2 46.4 50.5 45.7

8.24 8.01 8.14 8.03

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 1.2 <1.0

1.4 <1.0 <1.0 <1.0

8.8 <1.0 <1.0 <1.0

27.5 7.9 3.4 8.3

24.6 23.2 24.8 25.6

15.5 29.1 31.4 28.2

16.2 33.3 33.2 31.4

5.5 5.9 4.8 5.4

Sandy loam Silt loam Silt loam Silt loam

7.34 5.01 3.66 4.01

5870 6240 6290 7050

0.48 0.45 0.43 0.48

4.01 5.22 5.10 5.44

152 119 122 127

0.45 0.46 0.45 0.51

<0.20 <0.20 <0.20 <0.20

5.7 7.9 8.1 9.3

0.817 0.761 0.681 0.840

199000 48300 53200 48400

12.4 15.5 15.0 17.1

4.09 4.17 3.99 4.45

9.80 10.3 9.55 11.1

11500 11000 10700 11700

5.68 6.12 5.90 6.55

10.4 10.4 10.4 11.3

36600 13500 14200 13400

335 307 345 319

0.0294 0.0369 0.0366 0.0389

1.12 1.18 1.22 1.22

18.5 17.8 17.2 19.1

1170 1290 1290 1310

1350 1560 1590 1840

1.18 2.86 2.28 3.37

0.14 0.15 0.14 0.17

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_USFRW_SE_2
0180730-1500

RG_USFRW_SE_2
0180730-1520

RG_USFRW_SE_2
0180730-1545

RG_HE27_SE_201
80730-1300

RG_HE27_SE_201
80730-1330

L2139772-1 L2139772-2 L2139772-3 L2139772-4 L2139772-5

15:00 15:20 15:45 13:00 13:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

100 107 96 125 110

72.9 90.7 75.6 109 99.4

1300 1400 1100 1000 <1000

0.256 0.353 0.273 0.141 0.126

<2.0 <2.0 <2.0 <2.0 <2.0

19.7 16.6 17.3 17.1 12.3

<0.50 <0.50 <0.50 <0.50 <0.50

1.40 1.55 1.30 0.882 0.682

26.7 32.8 27.0 18.6 17.8

90.0 108 90.3 76.6 61.9

1.0 1.2 1.1 <1.0 <1.0

<0.024 <0.024 <0.019 <0.055 <0.058

<0.0050 <0.0050 <0.0050 0.0066 0.0074

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

0.018 0.015 0.015 0.037 0.037

<0.010 <0.010 <0.010 0.020 0.020

0.036 0.030 0.030 0.076 0.078

0.036 0.030 0.030 0.078 0.076

0.013 0.012 0.011 0.027 0.026

<0.010 <0.010 <0.010 <0.010 <0.010

0.098 0.093 0.085 0.182 0.174

<0.0050 <0.0060 <0.0060 <0.016 <0.015

0.023 0.021 0.020 0.029 0.028

0.041 0.039 0.032 0.147 0.133

<0.010 <0.010 <0.010 <0.010 <0.010

0.306 0.295 0.228 0.537 0.547

0.450 0.437 0.336 0.873 0.752

0.125 0.116 0.090 0.205 0.144

<0.010 <0.010 <0.010 <0.010 <0.010

0.373 0.341 0.327 0.608 0.586

0.034 0.031 0.029 0.051 0.048

<0.010 <0.010 <0.010 <0.010 <0.010

82.0 72.2 71.2 69.4 73.8

85.9 75.6 81.0 88.5 86.5

76.8 68.0 60.8 55.7 62.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLQ DLQ DLQ DLQ
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SOIL

SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_DUP_SE_2018
0730-1330

RG_GHSCW_SE_
20180730-1030

RG_GHSCW_SE_
20180730-1100

RG_DUP_SE_2018
0730-1030

L2139772-6 L2139772-7 L2139772-8 L2139772-9

13:30 10:30 11:00 10:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

151 94 96 98

131 75.1 77.4 79.6

<1000 <1000 <1000 <1000

0.157 0.197 0.193 0.224

<2.0 <2.0 <2.0 <2.0

15.6 15.4 14.5 16.7

<0.50 <0.50 <0.50 <0.50

0.919 1.02 1.06 1.12

22.8 28.2 27.4 31.4

84.5 74.9 70.5 80.6

<1.0 <1.0 <1.0 <1.0

<0.065 <0.0090 <0.011 <0.0090

0.0080 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040

0.038 <0.010 0.019 <0.020

0.021 <0.010 0.015 <0.010

0.080 0.021 0.034 0.027

0.077 0.020 0.028 0.026

0.027 <0.010 0.014 <0.010

<0.010 <0.010 <0.010 <0.010

0.183 0.052 0.062 0.069

<0.016 <0.0050 <0.0050 <0.0050

0.028 0.013 0.024 0.012

0.149 0.016 0.016 0.019

<0.010 <0.010 <0.010 <0.010

0.651 0.154 0.145 0.157

0.912 0.215 0.201 0.217

0.170 0.082 0.059 0.074

<0.010 0.013 0.020 0.020

0.608 0.197 0.188 0.237

0.050 0.017 0.034 0.019

<0.010 <0.010 <0.010 <0.010

76.8 71.9 79.8 91.5

82.2 75.1 103.0 117.3

64.0 66.1 64.1 72.6

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLCI

DLQ
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SOIL

SE SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_USFRW_SE_2
0180730-1500

RG_USFRW_SE_2
0180730-1520

RG_USFRW_SE_2
0180730-1545

RG_HE27_SE_201
80730-1300

RG_HE27_SE_201
80730-1330

L2139772-1 L2139772-2 L2139772-3 L2139772-4 L2139772-5

15:00 15:20 15:45 13:00 13:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

86.6 75.1 81.6 75.3 74.0

<0.020 <0.020 <0.020 0.042 0.041

0.38 0.34 0.33 0.80 0.80

Polycyclic 
Aromatic 
Hydrocarbons



16-AUG-18 11:43 (MT)

Sample ID 
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Client ID
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Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139772 CONTD....

7PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_DUP_SE_2018
0730-1330

RG_GHSCW_SE_
20180730-1030

RG_GHSCW_SE_
20180730-1100

RG_DUP_SE_2018
0730-1030

L2139772-6 L2139772-7 L2139772-8 L2139772-9

13:30 10:30 11:00 10:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

70.4 76.7 110.4 120.0

0.043 <0.020 0.025 <0.020

0.83 0.23 0.38 0.29

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

16-AUG-18 11:43 (MT)
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Regional Effects Pro

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4168967

R4162747

R4160237

R4159507

Batch

Batch

Batch

Batch

DUP

LCS

MB

IRM

LCS

MB

CRM

CRM

DUP

LCS

LCS

MB

MB

CRM

WG2840192-1

WG2840192-2

WG2840192-3

WG2843936-2

WG2843936-4

WG2843936-3

WG2841928-3

WG2841928-8

WG2841928-5

WG2841928-4

WG2841928-9

WG2841928-1

WG2841928-6

WG2841332-19

L2139772-8

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2139772-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

1.32

101.0

<0.050

105.0

107.9

<0.05

118.3

127.7

0.0593

102.0

108.0

<0.0050

<0.0050

122.1

105.7

103.2

108.2

14-AUG-18

14-AUG-18

14-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

2.2

7.7

20

40

80-120

80-120

90-110

70-130

70-130

80-120

80-120

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

mg/kg

%

%

mg/kg

mg/kg

%

%

%

%

0.05

0.05

0.005

0.005

1.35

0.0641

16



Quality Control Report
Page 2 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4159507Batch
CRM

MB

WG2841332-19

WG2841332-16

TILL-1
Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

103.7

94.0

3.2

112.6

116.4

112.7

109.5

107.5

112.5

97.3

100.9

120.2

111.3

110.4

109.5

117.9

105.8

0.33

0.22

105.3

113.1

0.127

1.1

125.6

0.15

94.1

111.4

112.1

0.8

<50

<0.10

<0.10

<0.50

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

16



Quality Control Report
Page 3 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4159507

R4160090

Batch

Batch

MB

CRM

WG2841332-16

WG2841928-3 TILL-1

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

105.3

103.1

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

04-AUG-18

06-AUG-18

06-AUG-18

70-130

70-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

16



Quality Control Report
Page 4 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

CRM

WG2841928-3

WG2841928-8

TILL-1

TILL-1

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

106.7

101.2

100.3

101.4

2.9

106.1

107.9

104.3

103.2

102.9

105.8

104.6

113.0

103.7

108.5

110.1

104.2

104.8

98.8

0.30

0.23

100.9

102.3

0.128

1.0

94.2

0.19

101.8

102.2

104.7

0.8

97.9

99.1

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

16



Quality Control Report
Page 5 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
CRM

DUP

WG2841928-8

WG2841928-5

TILL-1

L2139772-1

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

103.0

95.9

92.6

93.4

2.7

103.4

100.3

99.7

99.3

98.5

101.3

99.6

102.3

98.3

102.5

109.3

101.6

104.7

93.5

0.28

0.24

92.6

98.7

0.122

1.0

93.7

0.15

106.8

98.1

98.9

1.0

6500

0.64

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

1.3

1.9

40

30

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

6590

0.62

16



Quality Control Report
Page 6 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
DUP

MB

WG2841928-5

WG2841928-1

L2139772-1
Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

6.66

216

0.60

<0.20

8.3

1.04

63700

15.0

7.23

18.9

16800

9.28

10.7

16900

835

1.85

24.8

1490

1730

5.94

0.24

97

74.0

1300

0.243

<2.0

<0.50

1.37

25.9

97.7

<1.0

<50

<0.10

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

0.6

1.5

1.4

N/A

2.4

0.7

0.0

1.4

0.8

6.3

0.9

1.2

1.2

2.2

2.7

1.1

1.4

0.2

4.4

1.2

2.5

2.8

1.5

1.8

5.1

N/A

N/A

2.1

3.0

8.2

N/A

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

RPD-NA

RPD-NA

RPD-NA

RPD-NA

6.69

213

0.59

<0.20

8.1

1.03

63700

15.3

7.29

17.7

16600

9.38

10.6

17300

858

1.83

25.2

1490

1810

5.87

0.23

100

72.9

1300

0.256

<2.0

<0.50

1.40

26.7

90.0

1.0

16



Quality Control Report
Page 7 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160090Batch
MB

MB

WG2841928-1

WG2841928-6

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

16



Quality Control Report
Page 8 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4160090Batch
MBWG2841928-6

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

06-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4162819

R4165493

R4167208

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2845272-2

WG2845272-1

WG2846399-2

WG2846399-1

WG2847576-1

WG2847576-2

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

102.7

<0.25

103.1

<0.25

85.1

82.2

93.5

81.7

92.3

87.5

91.6

97.1

96.1

102.4

97.6

96.4

89.4

77.7

82.7

82.3

78.1

81.9

94.7

78.4

90.0

80.0

<0.0050

09-AUG-18

09-AUG-18

10-AUG-18

10-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

90-110

90-110

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

0.25

0.25

0.005
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Quality Control Report
Page 10 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167208

R4167588

Batch

Batch

MB

LCS

WG2847576-2

WG2847154-1

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

88.1

95.4

120.8

114.0

82.2

80.2

89.6

79.9

85.0

82.2

85.1

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

60-130

60-130

50-150

60-130

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 11 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
LCS

LCS

WG2847154-1

WG2847154-7

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

90.6

89.4

95.1

91.1

90.7

80.1

79.4

88.9

87.9

84.0

81.8

87.8

79.1

79.3

86.1

69.5

70.7

63.6

61.3

83.2

78.4

87.6

86.4

87.2

95.8

85.6

82.8

72.6

73.1

66.7

81.9

78.9

76.9

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 12 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
LCS

MB

MB

WG2847154-7

WG2847154-2

WG2847154-8

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

86.9

62.8

71.9

80.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

80.6

79.5

77.9

89.7

<0.0050

<0.0050

<0.010

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

50-150

60-130

60-130

50-150

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

16



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
MB

MS

WG2847154-8

WG2847154-3 L2139772-1

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

83.7

80.8

70.6

96.1

72.0

75.0

86.2

77.1

78.4

79.9

78.0

84.7

80.7

86.9

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 14 ofReport Date: 16-AUG-18Workorder: L2139772

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4167588

R4166888

R4162882

Batch

Batch

Batch

MS

DUP

IRM

DUP

IRM

WG2847154-3

WG2846560-4

WG2846560-3

WG2840271-1

WG2840271-2

L2139772-1

L2139772-9

SAL-STD9

L2139772-7

2017-PSA

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

74.2

88.2

86.3

77.9

94.0

75.4

68.8

73.4

83.6

66.5

84.1

82.7

8.03

8.03

<1.0

<1.0

<1.0

<1.0

7.9

23.5

29.2

32.4

5.8

2.9

3.4

9.9

14.7

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

0.00

N/A

N/A

N/A

N/A

0.0

0.3

0.1

0.8

0.1

0.2

25

5

5

5

5

5

5

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

%

%

%

%

%

%

%

%

%

%

%

%

pH

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

J

J

J

J

8.03

<1.0

<1.0

<1.0

<1.0

7.9

23.2

29.1

33.3

5.9
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4162882Batch
IRMWG2840271-2 2017-PSA

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

13.1

14.9

22.7

18.5

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

01-AUG-18

Lab Work Order #: L2139789
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421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
16-AUG-18 11:46 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager
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REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

C of C Numbers:
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16-AUG-18 11:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2139789 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SEC SEC SE SE SE
28-JUL-18 28-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_ERWCO_SEC
_20180728_1120

RG_ERWCO_SEC
_20180728_1400

RG_USFRW_SE_2
0180730_1625

RG_HE27_SE_201
80730_1520

RG_HE27_SE_201
80730_1505

L2139789-1 L2139789-2 L2139789-3 L2139789-4 L2139789-5

11:20 14:00 16:25 15:20 15:05

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

75.0 76.0 50.0 45.0 42.1

7.77 7.43 8.09 7.72 8.12

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 1.1

<1.0 <1.0 <1.0 <1.0 2.0

<1.0 1.6 <1.0 <1.0 15.6

2.7 6.3 <1.0 9.8 36.7

9.4 16.8 <1.0 22.2 20.4

28.3 30.1 24.1 27.5 10.6

47.3 37.0 59.8 32.8 10.6

12.1 7.9 15.5 7.0 3.1

Silt loam Silt loam Silt Silt loam Loamy sand

7.0 6.5 5.14 8.27 6.67

5270 2960 8830 5080 7150

0.25 0.18 0.84 0.42 0.43

2.53 1.03 7.88 3.66 4.27

285 337 244 115 125

0.45 0.21 0.87 0.42 0.54

<0.20 <0.20 <0.20 <0.20 <0.20

7.7 13.1 10.8 5.9 8.3

1.33 0.670 1.19 0.726 0.600

215000 373000 78200 164000 210000

25.5 13.2 19.0 12.6 14.6

3.16 1.63 8.78 3.99 4.56

10.0 4.07 23.2 8.13 8.61

8910 3840 20300 9320 11800

7.16 2.65 12.0 5.30 6.03

8.6 4.7 14.4 11.9 13.1

10500 6350 19600 33100 40600

219 237 1190 281 338

0.0439 0.0198 0.0883 0.0553 0.0331

0.93 1.97 2.55 1.06 1.23

13.5 6.12 30.2 17.9 16.9

1100 567 1650 1040 1110

1200 840 2190 1280 1810

13.2 14.8 2.68 2.51 1.08

0.16 <0.10 0.31 0.14 0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_HE27_SE_201
80730_1410

RG_GHSCW_SE_
20180730_0920

RG_GHSCW_SE_
20180730_0940

RG_GHSCW_SE_
20180730_1000

L2139789-6 L2139789-7 L2139789-8 L2139789-9

14:10 09:20 09:40 10:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

40.3 39.9 49.0 38.0

7.94 8.12 8.03 8.09

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 2.1 <1.0 <1.0

<1.0 4.1 4.1 5.3

10.8 10.3 17.9 22.9

26.6 28.1 24.5 24.2

26.4 24.6 22.3 20.2

29.8 25.2 24.5 21.1

5.3 5.2 6.2 5.7

Silt loam Sandy loam Sandy loam Sandy loam

7.39 3.72 4.70 3.14

6550 <50 8470 7610

0.41 <0.10 0.64 0.59

4.29 <0.10 6.51 6.48

115 <0.50 153 140

0.48 <0.10 0.70 0.61

<0.20 <0.20 <0.20 <0.20

8.2 <5.0 10.9 8.4

0.642 <0.020 0.986 0.837

220000 <50 69100 66400

16.5 <0.50 19.5 18.5

4.38 <0.10 5.19 5.06

8.12 <0.50 12.6 11.3

10900 <50 14000 13900

5.95 <0.50 8.38 7.70

15.7 <2.0 13.9 11.9

51300 <20 14700 14500

343 <1.0 437 447

0.0424 0.0517 0.0564 0.0474

1.18 <0.10 1.70 1.49

18.9 <0.50 21.9 20.5

1150 <50 1530 1550

1610 <100 1980 1690

2.09 <0.20 1.66 1.17

0.15 <0.10 0.21 0.18

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEC SEC SE SE SE
28-JUL-18 28-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_ERWCO_SEC
_20180728_1120

RG_ERWCO_SEC
_20180728_1400

RG_USFRW_SE_2
0180730_1625

RG_HE27_SE_201
80730_1520

RG_HE27_SE_201
80730_1505

L2139789-1 L2139789-2 L2139789-3 L2139789-4 L2139789-5

11:20 14:00 16:25 15:20 15:05

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

117 119 111 138 200

212 356 86.6 103 115

2900 3700 1300 1000 <1000

0.153 0.081 0.330 0.139 0.159

<2.0 <2.0 <2.0 <2.0 <2.0

16.3 14.7 21.1 17.5 22.0

<0.50 <0.50 <0.50 <0.50 <0.50

1.05 1.24 1.42 0.871 0.753

17.4 9.83 33.0 19.0 24.8

74.5 40.3 112 76.5 73.4

1.6 1.1 1.3 <1.0 <1.0

<0.015 <0.0090 <0.022 <0.071 <0.050

<0.0090 <0.0090 <0.0050 0.0095 0.0057

<0.018 <0.018 <0.010 <0.010 <0.010

<0.0072 <0.0072 <0.0040 <0.0050 <0.0040

<0.018 <0.018 0.018 0.044 0.029

<0.018 <0.018 <0.010 0.026 0.017

0.041 0.024 0.036 0.089 0.072

0.039 0.022 0.035 0.086 0.071

<0.018 <0.018 <0.010 0.031 0.022

<0.018 <0.018 <0.010 <0.010 <0.010

0.074 0.038 0.099 0.199 0.164

<0.0090 <0.0090 <0.0050 <0.017 <0.015

0.021 <0.018 0.019 0.036 0.024

0.043 0.025 0.036 0.171 0.118

<0.018 <0.018 <0.010 0.013 <0.010

0.168 0.091 0.286 0.773 0.548

0.291 0.161 0.432 1.15 0.947

0.078 0.048 0.115 0.263 0.245

0.033 <0.018 <0.010 <0.010 <0.010

0.189 0.093 0.306 0.684 0.517

0.023 <0.018 0.030 0.058 0.041

<0.018 <0.018 <0.010 <0.010 <0.010

78.2 79.4 73.3 82.8 80.7

93.8 95.4 94.2 90.5 90.6

75.6 80.1 72.8 78.7 67.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLHM DLQ DLQ DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM DLQ DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_HE27_SE_201
80730_1410

RG_GHSCW_SE_
20180730_0920

RG_GHSCW_SE_
20180730_0940

RG_GHSCW_SE_
20180730_1000

L2139789-6 L2139789-7 L2139789-8 L2139789-9

14:10 09:20 09:40 10:00

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

193 <50 103 103

117 <0.50 110 99.6

<1000 <1000 <1000 <1000

0.159 <0.050 0.266 0.227

<2.0 <2.0 <2.0 <2.0

25.9 <1.0 15.7 18.6

<0.50 <0.50 <0.50 <0.50

0.811 <0.050 1.36 1.18

22.2 <0.20 35.8 32.7

77.4 <2.0 93.5 88.4

<1.0 <1.0 <1.0 <1.0

<0.048 <0.0050 <0.0090 <0.0060

0.0067 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040

0.027 <0.010 0.010 <0.010

0.014 <0.010 <0.010 <0.010

0.058 0.017 0.025 0.022

0.058 0.016 0.023 0.020

0.022 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

0.137 0.042 0.058 0.050

<0.013 <0.0050 <0.0050 <0.0050

0.024 <0.010 0.012 0.010

0.105 <0.010 0.014 <0.010

<0.010 <0.010 <0.010 <0.010

0.579 0.094 0.134 0.095

0.913 0.116 0.182 0.122

0.234 0.054 0.072 0.055

<0.010 0.012 0.013 0.014

0.469 0.129 0.193 0.143

0.037 0.011 0.015 0.012

<0.010 <0.010 <0.010 <0.010

82.8 70.9 74.5 75.8

88.6 85.3 96.4 105.4

76.9 61.0 60.9 64.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ

DLQ
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SOIL

SEC SEC SE SE SE
28-JUL-18 28-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_ERWCO_SEC
_20180728_1120

RG_ERWCO_SEC
_20180728_1400

RG_USFRW_SE_2
0180730_1625

RG_HE27_SE_201
80730_1520

RG_HE27_SE_201
80730_1505

L2139789-1 L2139789-2 L2139789-3 L2139789-4 L2139789-5

11:20 14:00 16:25 15:20 15:05

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

78.8 78.3 72.4 76.8 74.9

0.021 <0.020 <0.020 0.051 0.037

0.42 0.30 0.38 0.93 0.73

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE
30-JUL-18 30-JUL-18 30-JUL-18 30-JUL-18

RG_HE27_SE_201
80730_1410

RG_GHSCW_SE_
20180730_0920

RG_GHSCW_SE_
20180730_0940

RG_GHSCW_SE_
20180730_1000

L2139789-6 L2139789-7 L2139789-8 L2139789-9

14:10 09:20 09:40 10:00

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

74.5 71.5 84.2 84.2

0.031 <0.020 <0.020 <0.020

0.61 0.20 0.27 0.23

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2139789-1

L2139789-2

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_ERWCO_SEC_20180728

RG_ERWCO_SEC_20180728

Client Sample  ID       Description      

DLCI

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

Qualifier      

Description Qualifier      

16-AUG-18 11:46 (MT)

L2139789 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

Test Method References:            
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The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-AUG-18Workorder: L2139789

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4168967

R4162747

R4164607

R4161992

R4160863

Batch

Batch

Batch

Batch

Batch

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

DUP

LCS

MB

CRM

WG2840192-2

WG2840192-3

WG2843936-2

WG2843936-4

WG2843936-3

WG2841702-2

WG2841702-4

WG2841702-3

WG2842276-4

WG2842276-5

WG2842276-3

WG2842276-1

WG2842276-4

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

L2139789-5

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

101.0

<0.050

105.0

107.9

<0.05

102.7

102.4

<0.05

128.6

0.0411

106.0

<0.0050

115.3

120.1

111.0

105.6

117.9

14-AUG-18

14-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

21 40

80-120

80-120

90-110

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

mg/kg

%

mg/kg

%

%

%

%

%

0.05

0.05

0.05

0.005

0.0331
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Quality Control Report
Page 2 ofReport Date: 16-AUG-18Workorder: L2139789

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160863Batch
CRM

DUP

WG2842276-4

WG2842276-5

TILL-1

L2139789-5

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

101.9

3.4

112.0

122.5

113.0

112.2

107.5

112.3

106.1

117.4

112.0

114.4

118.5

110.7

112.1

112.3

0.32

0.26

113.1

122.5

0.142

1.1

120.8

0.14

105.8

112.8

116.0

0.9

6290

0.44

4.15

112

0.55

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

13

1.5

2.9

11

1.7

40

30

30

40

30

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

7150

0.43

4.27

125

0.54
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Quality Control Report
Page 3 ofReport Date: 16-AUG-18Workorder: L2139789

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160863Batch
DUP

MB

WG2842276-5

WG2842276-1

L2139789-5
Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

<0.20

8.1

0.564

201000

12.3

4.22

7.94

10400

6.13

12.4

34700

320

1.32

15.7

1030

1560

1.04

0.10

178

112

<1000

0.155

<2.0

18.1

<0.50

0.770

22.1

67.6

<1.0

<50

<0.10

<0.10

<0.50

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

N/A

3.0

6.2

4.1

17

7.7

8.1

13

1.6

6.1

16

5.5

6.9

7.2

7.5

15

4.1

0.9

12

2.7

N/A

2.4

N/A

19

N/A

2.3

11

8.3

N/A

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.20

8.3

0.600

210000

14.6

4.56

8.61

11800

6.03

13.1

40600

338

1.23

16.9

1110

1810

1.08

0.10

200

115

<1000

0.159

<2.0

22.0

<0.50

0.753

24.8

73.4

<1.0
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Quality Control Report
Page 4 ofReport Date: 16-AUG-18Workorder: L2139789

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4160863Batch
MBWG2842276-1

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 5 ofReport Date: 16-AUG-18Workorder: L2139789

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4162791

R4167588

Batch

Batch

LCS

MB

LCS

LCS

WG2844868-2

WG2844868-1

WG2847154-1

WG2847154-7

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

101.9

<0.25

82.2

80.2

89.6

79.9

85.0

82.2

85.1

90.6

89.4

95.1

91.1

90.7

80.1

79.4

88.9

87.9

84.0

81.8

87.8

79.1

79.3

86.1

69.5

70.7

63.6

61.3

83.2

78.4

09-AUG-18

09-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

90-110

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.25
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Quality Control Report
Page 6 ofReport Date: 16-AUG-18Workorder: L2139789

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
LCS

MB

WG2847154-7

WG2847154-2

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

87.6

86.4

87.2

95.8

85.6

82.8

72.6

73.1

66.7

81.9

78.9

76.9

86.9

62.8

71.9

80.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 7 ofReport Date: 16-AUG-18Workorder: L2139789

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167588Batch
MB

MB

WG2847154-2

WG2847154-8

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

<0.010

<0.010

<0.010

<0.010

<0.010

80.6

79.5

77.9

89.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

83.7

80.8

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150
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Quality Control Report
Page 8 ofReport Date: 16-AUG-18Workorder: L2139789

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4167588

R4166888

R4162882

Batch

Batch

Batch

MB

IRM

IRM

IRM

WG2847154-8

WG2846560-3

WG2846560-5

WG2840271-2

SAL-STD9

SAL-STD9

2017-PSA

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

70.6

96.1

8.03

8.07

2.9

3.4

9.9

14.7

13.1

14.9

22.7

18.5

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

7.7-8.3

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

pH

pH

%

%

%

%

%

%

%

%

60-130

50-150
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Quality Control Report
Page 9 ofReport Date: 16-AUG-18Workorder: L2139789

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

02-AUG-18

Lab Work Order #: L2140714

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
16-AUG-18 11:53 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

REGIONAL EFFECTS PROC of C Numbers:
Legal Site Desc: 
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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Version: FINAL   

9

SOIL

SE SE SE SEC SEC
31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_EROU_SE_20
180731-1515

RG_EROU_SE_20
180731-1455

RG_EROU_SE_20
180731-1400

RG_REFF_SEC_2
0180731-0945

RG_DUP_SEC_20
180731-0945

L2140714-1 L2140714-2 L2140714-3 L2140714-4 L2140714-5

15:15 14:55 14:00 09:45 09:45

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

70.1 69.8 70.6 83.5 85.7

8.23 8.06 7.81 7.83 7.91

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 2.9 1.3

<1.0 <1.0 <1.0 2.2 <1.0

18.1 23.6 31.0 35.7 35.4

61.9 59.4 56.9 46.2 49.1

19.2 15.8 11.5 11.9 12.8

Silt Silt Silt Silt Silt

6.40 6.5 7.81 4.7 5.1

8900 8000 6190 452 316

0.63 0.54 0.39 <0.10 <0.10

7.95 7.36 6.59 0.37 0.29

215 224 233 529 527

0.67 0.60 0.51 <0.10 <0.10

<0.20 <0.20 <0.20 <0.20 <0.20

9.9 8.3 7.3 6.3 6.8

1.50 1.36 1.15 0.111 0.107

96100 109000 113000 367000 342000

25.2 22.8 17.6 4.63 4.56

7.24 6.44 5.59 0.17 0.15

17.6 16.4 14.0 0.93 0.83

17000 15600 16000 454 401

8.79 8.02 6.80 0.99 0.96

14.3 13.1 10.2 <2.0 <2.0

16400 16000 14900 6270 6310

953 939 929 75.4 78.1

0.0875 0.0708 0.0582 <0.0050 <0.0050

2.16 2.00 1.81 0.92 0.69

31.2 28.0 23.1 1.28 1.06

1360 1290 1180 102 104

2580 2200 1610 150 120

1.79 1.64 1.74 1.70 1.66

0.26 0.23 0.19 <0.10 <0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEC SE
31-JUL-18 30-JUL-18

RG_REFF_SEC_2
0180731-1130

RG_USFRW_SE_2
0180730-1605

L2140714-6 L2140714-7

11:30 16:05

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

89.5 48.4

8.05 8.26

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

36.4 26.2

50.0 59.2

13.0 14.5

Silt Silt

7.7 5.17

762 7760

0.13 0.61

0.60 7.86

475 229

<0.10 0.68

<0.20 <0.20

11.0 8.3

0.172 1.20

327000 61300

6.81 17.5

0.37 9.02

1.77 20.6

724 20800

1.65 9.89

<2.0 11.9

5870 20000

90.6 1070

0.0109 0.0852

1.30 1.96

2.14 30.1

192 1510

230 2220

3.11 4.42

<0.10 0.24

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sampled Date
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SOIL

SE SE SE SEC SEC
31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_EROU_SE_20
180731-1515

RG_EROU_SE_20
180731-1455

RG_EROU_SE_20
180731-1400

RG_REFF_SEC_2
0180731-0945

RG_DUP_SEC_20
180731-0945

L2140714-1 L2140714-2 L2140714-3 L2140714-4 L2140714-5

15:15 14:55 14:00 09:45 09:45

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

132 138 127 78 77

166 205 197 261 225

2500 3000 4300 2000 2000

0.342 0.307 0.234 <0.050 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

18.1 15.3 15.2 12.4 10.1

<0.50 <0.50 <0.50 <0.50 <0.50

1.49 1.42 1.43 0.975 0.933

44.0 38.9 31.4 1.90 1.46

118 108 85.4 6.1 4.4

1.1 <1.0 1.0 <1.0 <1.0

<0.012 <0.0090 <0.011 <0.015 <0.018

<0.0080 <0.0080 <0.0080 <0.015 <0.018

<0.016 <0.016 <0.016 <0.029 <0.035

<0.0064 <0.0064 <0.0064 <0.012 <0.014

<0.016 <0.016 <0.016 <0.029 <0.035

<0.016 <0.016 <0.016 <0.029 <0.035

0.031 0.027 0.025 <0.029 <0.035

0.026 0.024 0.021 <0.029 <0.035

<0.016 <0.016 <0.016 <0.029 <0.035

<0.016 <0.016 <0.016 <0.029 <0.035

0.071 0.069 0.055 0.035 0.042

<0.0080 <0.0080 <0.0080 <0.015 <0.018

<0.016 <0.016 <0.016 <0.029 <0.035

0.029 0.027 0.028 <0.029 0.035

<0.016 <0.016 <0.016 <0.029 <0.035

0.115 0.109 0.084 0.126 0.164

0.172 0.139 0.133 0.212 0.271

0.043 0.037 0.046 0.056 0.061

0.045 0.039 0.043 <0.029 <0.035

0.207 0.184 0.159 0.133 0.162

0.020 0.018 0.017 <0.029 <0.035

<0.016 <0.016 <0.016 <0.029 <0.035

89.4 81.7 77.8 76.2 81.8

104.7 110.1 102.1 104.0 105.8

79.8 70.1 65.6 61.4 70.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SEC SE
31-JUL-18 30-JUL-18

RG_REFF_SEC_2
0180731-1130

RG_USFRW_SE_2
0180730-1605

L2140714-6 L2140714-7

11:30 16:05

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

83 110

223 70.7

3200 1200

<0.050 0.261

47.2 <2.0

19.1 13.7

<0.50 <0.50

1.61 1.18

2.88 34.1

17.6 97.9

<1.0 <1.0

<0.024 <0.033

<0.024 <0.0050

<0.047 <0.010

<0.019 <0.0040

<0.047 <0.030

<0.047 <0.010

<0.047 0.049

<0.047 0.048

<0.047 0.013

<0.047 <0.010

0.051 0.141

<0.024 <0.011

<0.047 0.026

0.049 0.051

<0.047 <0.010

0.253 0.348

0.421 0.520

0.095 0.123

<0.047 0.012

0.242 0.467

<0.047 0.045

<0.047 <0.010

82.1 90.8

88.1 107.4

72.8 80.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLQ

DLHM

DLHM

DLHM

DLHM DLCI

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM DLQ

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SEC SEC
31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_EROU_SE_20
180731-1515

RG_EROU_SE_20
180731-1455

RG_EROU_SE_20
180731-1400

RG_REFF_SEC_2
0180731-0945

RG_DUP_SEC_20
180731-0945

L2140714-1 L2140714-2 L2140714-3 L2140714-4 L2140714-5

15:15 14:55 14:00 09:45 09:45

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

99.2 100.0 92.0 93.8 95.7

<0.020 <0.020 <0.020 0.028 0.034

0.35 0.32 0.30 0.32 0.39

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEC SE
31-JUL-18 30-JUL-18

RG_REFF_SEC_2
0180731-1130

RG_USFRW_SE_2
0180730-1605

L2140714-6 L2140714-7

11:30 16:05

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

97.1 102.3

0.046 <0.020

0.52 0.49

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2140714-4

L2140714-5

L2140714-6

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_REFF_SEC_20180731-0

RG_DUP_SEC_20180731-09

RG_REFF_SEC_20180731-1

Client Sample  ID       Description      

DLCI

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

16-AUG-18 11:53 (MT)

L2140714 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            

Version: FINAL   
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** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-AUG-18Workorder: L2140714

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4169777

R4162704

R4164607

R4161992

Batch

Batch

Batch

Batch

LCS

MB

IRM

LCS

MB

DUP

IRM

LCS

MB

CRM

CRM

LCS

LCS

MB

MB

WG2841771-2

WG2841771-3

WG2840937-2

WG2840937-4

WG2840937-3

WG2841702-1

WG2841702-2

WG2841702-4

WG2841702-3

WG2842957-8

WG2843585-4

WG2842957-7

WG2843585-3

WG2842957-5

WG2843585-1

08-109_SOIL

SULFADIAZINE

L2140714-5

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

99.0

<0.050

101.4

98.3

<0.05

15.2

102.7

102.4

<0.05

102.0

113.2

100.5

108.0

<0.0050

<0.0050

15-AUG-18

15-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

0.1 20

80-120

80-120

90-110

80-120

90-110

70-130

70-130

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

0.05

0.05

0.05

0.005

0.005

15.2
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Quality Control Report
Page 2 ofReport Date: 16-AUG-18Workorder: L2140714

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160863Batch
CRM

MB

WG2842957-8

WG2842957-5

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

117.0

113.6

118.4

109.3

111.0

103.1

5.0

115.6

113.3

114.6

114.0

112.2

114.3

108.1

109.9

117.6

117.1

120.5

114.0

117.6

109.5

0.35

0.24

109.0

110.7

0.139

1.0

114.3

0.17

107.4

115.1

117.5

0.8

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 3 ofReport Date: 16-AUG-18Workorder: L2140714

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160863Batch
MBWG2842957-5

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 4 ofReport Date: 16-AUG-18Workorder: L2140714

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4161454Batch
CRM

MB

WG2843585-4

WG2843585-1

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

100.9

93.4

97.5

98.6

102.4

90.3

3.2

94.9

109.9

106.0

103.2

99.1

102.4

94.2

91.1

106.0

105.2

99.5

106.0

93.5

110.0

0.28

0.20

108.3

95.4

0.122

1.0

123.1

0.15

97.2

105.7

94.6

0.7

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 5 ofReport Date: 16-AUG-18Workorder: L2140714

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4161454Batch
MBWG2843585-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 6 ofReport Date: 16-AUG-18Workorder: L2140714

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4165493

R4167208

Batch

Batch

DUP

LCS

MB

DUP

LCS

WG2846399-3

WG2846399-2

WG2846399-1

WG2847576-3

WG2847576-1

L2140714-1

L2140714-1

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

69.8

103.1

<0.25

<0.012

<0.0080

<0.016

<0.0064

<0.016

<0.016

0.043

<0.016

<0.016

0.037

0.094

<0.0080

<0.016

0.033

<0.016

0.137

0.196

0.056

0.061

0.235

0.025

<0.016

85.1

82.2

93.5

81.7

10-AUG-18

10-AUG-18

10-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

0.4

N/A

N/A

N/A

N/A

N/A

N/A

31

N/A

N/A

35

28

N/A

N/A

12

N/A

18

13

26

30

13

19

N/A

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

60-130

60-130

50-150

60-130

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

70.1

<0.012

<0.0080

<0.016

<0.0064

<0.016

<0.016

0.031

<0.016

<0.016

0.026

0.071

<0.0080

<0.016

0.029

<0.016

0.115

0.172

0.043

0.045

0.207

0.020

<0.016
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Quality Control Report
Page 7 ofReport Date: 16-AUG-18Workorder: L2140714

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167208Batch
LCS

MB

WG2847576-1

WG2847576-2

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

92.3

87.5

91.6

97.1

96.1

102.4

97.6

96.4

89.4

77.7

82.7

82.3

78.1

81.9

94.7

78.4

90.0

80.0

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01
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Quality Control Report
Page 8 ofReport Date: 16-AUG-18Workorder: L2140714

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4167208Batch
MB

MS

WG2847576-2

WG2847576-4 L2140714-2

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

88.1

95.4

120.8

114.0

73.9

75.9

102.9

92.3

104.5

98.3

102.9

84.1

103.5

108.5

101.7

100.3

97.7

84.6

87.9

78.7

77.5

78.9

101.7

88.0

96.5

80.1

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 9 ofReport Date: 16-AUG-18Workorder: L2140714

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4168257

R4171750

Batch

Batch

IRM

DUP

IRM

WG2848262-3

WG2842357-1

WG2842357-2

SAL-STD9

L2140714-6

2017-PSA

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

8.25

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

37.6

50.1

11.9

2.8

3.5

9.4

13.3

13.1

15.8

23.9

18.3

13-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

N/A

N/A

N/A

N/A

N/A

N/A

1.2

0.1

1.1

25

5

5

5

5

5

5

5

5

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

J

J

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

36.4

50.0

13.0

10



Quality Control Report
Page 10 ofReport Date: 16-AUG-18Workorder: L2140714

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2140739 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_EROU_SE_20
180731-1315

RG_EROU_SE_20
180731-1550

RG_UPGHC_SE_2
0180731-0910

RG_UPGHC_SE_2
0180731-0850

RG_UPGHC_SE_2
0180731-0830

L2140739-1 L2140739-2 L2140739-3 L2140739-4 L2140739-5

13:15 15:50 09:10 08:50 08:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

70.0 60.9 85.7 81.7 82.9

7.55 7.62 7.95

7.96 7.96

<1.0 <1.0 <1.0 4.3 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

28.7 28.3 43.8 41.9 44.7

56.0 57.5 52.3 48.2 50.9

14.2 13.7 3.6 3.2 2.8

Silt Silt Silt Silt Silt

7.2 5.5 28.5 24.9 25.0

6860 6600 5650 5880 13600

0.51 0.49 0.15 0.14 0.27

7.22 7.23 1.01 1.68 1.10

303 224 151 163 298

0.52 0.53 0.29 0.33 0.29

<0.20 <0.20 <0.20 <0.20 <0.20

8.7 7.8 10.0 7.2 9.2

1.28 1.28 1.58 1.51 1.28

157000 120000 21300 16700 20200

20.0 19.6 15.0 11.8 10.7

6.24 6.14 1.66 2.50 1.68

15.5 15.8 12.6 11.5 14.6

16200 15200 4900 6540 3400

7.50 7.33 8.51 8.71 9.10

12.4 11.2 5.6 5.5 11.1

15700 17400 4220 3150 5530

1020 962 43.3 170 47.5

0.0718 0.0734 0.0580 0.0753 0.113

2.89 2.19 0.80 0.92 0.57

26.0 25.7 6.07 7.55 6.14

1420 1360 1320 1380 1870

1950 1730 660 570 580

1.88 1.44 3.16 1.85 1.88

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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9

SOIL

SE SE SE SE
01-AUG-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_GLMS_SE_20
180801-0931

RG_DUP_SE_2018
0731-0945

RG_UPGHC_SE_2
0180731-0940

RG_UPGHC_SE_2
0180731-0800

L2140739-6 L2140739-7 L2140739-8 L2140739-9

09:31 09:45 09:40 08:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

84.9 83.9 83.7 85.7

8.22 7.93 8.01 8.09

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

36.6 46.1 44.8 42.9

52.2 50.7 51.1 52.1

11.0 2.8 3.5 3.9

Silt Silt Silt Silt

22.4 31.4 30.0 30.0

6120 8820 7090 12800

0.36 0.25 0.23 0.33

4.92 1.40 0.90 1.29

369 213 173 308

0.28 0.24 0.19 0.30

<0.20 <0.20 <0.20 <0.20

6.8 10.2 9.5 12.1

0.790 1.66 1.42 1.43

66900 31800 22600 22800

7.93 8.39 6.61 12.6

3.08 1.80 1.32 1.98

24.2 15.2 12.9 17.6

6930 3690 2670 3760

3.67 9.73 8.35 10.6

5.0 7.0 5.2 9.3

5380 7060 5510 6860

118 132 85.4 54.2

0.0407 0.117 0.108 0.0954

1.60 0.75 0.66 0.80

13.3 6.51 4.64 7.57

1760 1820 1500 1940

630 650 530 620

1.96 1.61 1.33 2.03

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2140739 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_EROU_SE_20
180731-1315

RG_EROU_SE_20
180731-1550

RG_UPGHC_SE_2
0180731-0910

RG_UPGHC_SE_2
0180731-0850

RG_UPGHC_SE_2
0180731-0830

L2140739-1 L2140739-2 L2140739-3 L2140739-4 L2140739-5

13:15 15:50 09:10 08:50 08:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.22 0.22 0.15 0.12 0.18

151 139 112 74 161

262 199 23.0 19.0 28.1

5200 3100 5000 4100 5000

0.286 0.257 <0.050 0.059 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

20.8 24.8 99.0 87.4 194

<0.50 <0.50 <0.50 <0.50 <0.50

1.74 1.44 1.16 1.33 1.42

34.7 33.8 6.48 8.08 8.48

93.9 90.2 63.7 89.6 122

1.1 1.1 2.9 3.3 5.0

<0.0080 <0.0070 <0.034 <0.016 <0.031

<0.0080 <0.0050 <0.018 <0.012 <0.013

<0.016 <0.010 <0.035 <0.024 <0.026

<0.0064 <0.0040 <0.014 <0.0096 <0.010

<0.016 <0.010 <0.035 <0.024 <0.026

<0.016 <0.010 <0.035 <0.024 <0.026

0.025 0.023 0.057 0.034 0.042

0.021 0.021 0.059 0.035 0.044

<0.016 <0.010 <0.035 <0.024 <0.026

<0.016 <0.010 <0.035 <0.024 <0.026

0.045 0.047 0.125 0.077 0.090

<0.0080 <0.0050 <0.018 <0.012 <0.013

<0.016 <0.010 <0.035 <0.024 <0.026

0.016 0.014 0.087 0.045 0.080

<0.016 <0.010 <0.035 <0.024 <0.026

0.082 0.100 0.466 0.234 0.425

0.120 0.129 0.772 0.385 0.717

0.038 0.044 0.198 0.098 0.182

0.040 0.047 <0.035 <0.024 <0.026

0.108 0.122 0.361 0.192 0.331

<0.016 0.013 <0.035 <0.024 0.030

<0.016 <0.010 <0.035 <0.024 <0.026

79.0 82.6 81.8 83.8 85.8

94.9 94.8 93.0 100.0 91.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLQ DLQ DLQ DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE
01-AUG-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_GLMS_SE_20
180801-0931

RG_DUP_SE_2018
0731-0945

RG_UPGHC_SE_2
0180731-0940

RG_UPGHC_SE_2
0180731-0800

L2140739-6 L2140739-7 L2140739-8 L2140739-9

09:31 09:45 09:40 08:00

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

<0.10 0.14 0.11 0.19

198 130 111 204

180 35.5 25.4 31.2

4400 6200 5400 6700

0.062 0.057 <0.050 0.053

<2.0 <2.0 <2.0 <2.0

126 147 145 253

<0.50 <0.50 <0.50 <0.50

3.04 1.89 1.70 1.64

15.1 8.30 6.29 9.86

62.4 138 117 132

6.9 3.6 2.7 6.0

<0.017 <0.039 <0.040 <0.033

<0.017 <0.014 <0.015 <0.016

<0.033 <0.028 0.076 <0.032

<0.013 <0.011 <0.012 <0.013

<0.033 0.030 0.032 <0.032

<0.033 <0.028 <0.029 <0.032

<0.033 0.066 0.069 0.059

<0.033 0.067 0.068 0.057

<0.033 <0.028 <0.029 <0.032

<0.033 <0.028 <0.029 <0.032

0.066 0.127 0.141 0.121

<0.017 <0.014 <0.015 <0.016

<0.033 <0.028 0.030 <0.032

0.075 0.102 0.106 0.090

<0.033 <0.028 <0.029 <0.032

0.123 0.580 0.605 0.469

0.239 0.982 1.01 0.785

0.064 0.268 0.273 0.207

<0.033 <0.028 <0.029 <0.032

0.132 0.418 0.442 0.343

<0.033 0.035 0.038 <0.032

<0.033 <0.028 <0.029 <0.032

80.8 87.0 86.0 83.0

87.9 100.7 100.1 95.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLQ DLQ DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE SE
31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_EROU_SE_20
180731-1315

RG_EROU_SE_20
180731-1550

RG_UPGHC_SE_2
0180731-0910

RG_UPGHC_SE_2
0180731-0850

RG_UPGHC_SE_2
0180731-0830

L2140739-1 L2140739-2 L2140739-3 L2140739-4 L2140739-5

13:15 15:50 09:10 08:50 08:30

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

79.0 85.1 85.4 88.2 87.1

80.0 81.1 78.5 82.1 84.3

<0.020 <0.020 0.039 0.026 0.029

0.30 0.24 0.67 0.43 0.49

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
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Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE
01-AUG-18 31-JUL-18 31-JUL-18 31-JUL-18

RG_GLMS_SE_20
180801-0931

RG_DUP_SE_2018
0731-0945

RG_UPGHC_SE_2
0180731-0940

RG_UPGHC_SE_2
0180731-0800

L2140739-6 L2140739-7 L2140739-8 L2140739-9

09:31 09:45 09:40 08:00

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

82.5 91.7 90.0 89.2

77.8 83.1 82.8 77.7

0.032 0.035 0.037 0.036

0.38 0.73 0.77 0.66

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2140739-1

L2140739-3

L2140739-4

L2140739-5

L2140739-6

L2140739-7

L2140739-8

L2140739-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_EROU_SE_20180731-13

RG_UPGHC_SE_20180731-0

RG_UPGHC_SE_20180731-0

RG_UPGHC_SE_20180731-0

RG_GLMS_SE_20180801-09

RG_DUP_SE_20180731-094

RG_UPGHC_SE_20180731-0

RG_UPGHC_SE_20180731-0

Client Sample  ID       Description      

DLHM

DLQ

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

16-AUG-18 11:57 (MT)

L2140739 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

Method Reference** Matrix 

Test Method References:            

Version: FINAL   
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PSA-PIPET-DETAIL-SK Particle size - Sieve and Pipette

where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

Soil SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-AUG-18Workorder: L2140739

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4169777

R4164607

R4162333

R4161454

Batch

Batch

Batch

Batch

DUP

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2841771-1

WG2841771-2

WG2841771-3

WG2841702-2

WG2841702-4

WG2841702-3

WG2844834-4

WG2844834-3

WG2844834-1

WG2844834-4

L2140739-2

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

3.15

99.0

<0.050

102.7

102.4

<0.05

83.4

104.0

<0.0050

114.5

118.3

122.8

118.0

106.9

105.5

2.8

122.9

108.9

122.2

126.1

120.6

15-AUG-18

15-AUG-18

15-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

09-AUG-18

09-AUG-18

09-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

2.7 20

80-120

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

0.05

0.05

0.005

3.24
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Quality Control Report
Page 2 ofReport Date: 16-AUG-18Workorder: L2140739

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4161454Batch
CRM

MB

WG2844834-4

WG2844834-1

TILL-1
Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

125.5

110.7

112.4

126.4

121.8

122.5

120.1

107.4

0.36

0.25

112.4

102.0

0.136

1.1

118.9

0.19

110.8

125.3

104.8

0.8

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50
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Quality Control Report
Page 3 ofReport Date: 16-AUG-18Workorder: L2140739

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4161454

R4166431

R4169538

Batch

Batch

Batch

MB

DUP

LCS

MB

DUP

WG2844834-1

WG2847213-3

WG2847213-2

WG2847213-1

WG2849816-4

L2140739-1

L2140739-1

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

72.6

101.1

<0.25

<0.0080

<0.0080

<0.016

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

3.6

N/A

N/A

N/A

20

50

50

50

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

RPD-NA

RPD-NA

RPD-NA

70.0

<0.0080

<0.0080

<0.016
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Quality Control Report
Page 4 ofReport Date: 16-AUG-18Workorder: L2140739

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4169538Batch
DUP

LCS

WG2849816-4

WG2849816-1

L2140739-1
Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

<0.0064

<0.016

<0.016

0.028

<0.016

<0.016

0.024

0.054

<0.0080

<0.016

0.019

<0.016

0.102

0.148

0.048

0.043

0.129

<0.016

<0.016

88.4

87.4

87.7

85.7

91.5

88.5

89.4

86.2

91.8

93.0

95.8

85.2

90.6

87.8

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

N/A

N/A

N/A

9.7

N/A

N/A

15

17

N/A

N/A

16

N/A

21

21

23

7.4

17

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0064

<0.016

<0.016

0.025

<0.016

<0.016

0.021

0.045

<0.0080

<0.016

0.016

<0.016

0.082

0.120

0.038

0.040

0.108

<0.016

<0.016
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Quality Control Report
Page 5 ofReport Date: 16-AUG-18Workorder: L2140739

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4169538Batch
LCS

MB

WG2849816-1

WG2849816-2

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

96.0

90.7

89.9

90.3

87.7

87.7

89.9

90.0

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

102.6

98.7

87.3

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130
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Quality Control Report
Page 6 ofReport Date: 16-AUG-18Workorder: L2140739

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

Soil

Soil

Soil

R4169538

R4168257

R4168263

Batch

Batch

Batch

MB

MS

DUP

IRM

DUP

IRM

WG2849816-2

WG2849816-3

WG2848262-4

WG2848262-3

WG2848267-2

WG2848267-1

L2140739-5

L2140739-2

SAL-STD9

L2140739-3

SAL-STD9

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

94.0

77.5

77.4

81.5

79.8

96.8

115.4

112.1

82.4

110.1

116.1

91.1

85.7

90.9

82.5

108.1

78.5

75.5

79.6

116.7

77.4

90.2

82.3

7.98

8.25

7.59

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

0.02

0.04

0.2

0.3

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

pH

pH

50-150

J

J

7.96

7.55
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Quality Control Report
Page 7 ofReport Date: 16-AUG-18Workorder: L2140739

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4168263

R4171750

Batch

Batch

IRM

IRM

WG2848267-1

WG2842357-2

SAL-STD9

2017-PSA

pH (1:9)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

8.50

2.8

3.5

9.4

13.3

13.1

15.8

23.9

18.3

13-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

8.36-8.96

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

%

%

%

%

%

%

%

%

8



Quality Control Report
Page 8 ofReport Date: 16-AUG-18Workorder: L2140739

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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14-AUG-18 15:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141611 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SEC SEC SEC SE SE
31-JUL-18 31-JUL-18 31-JUL-18 01-AUG-18 01-AUG-18

RG_REFF_SEC_2
0180731-1300

RG_REFF_SEC_2
0180731-1340

RG_REFF_SEC_2
0180731-1510

RG_MIWW_SE_20
180801-1006

RG_DUP_SE_2018
0801-0950

L2141611-1 L2141611-2 L2141611-3 L2141611-4 L2141611-5

13:00 13:40 15:10 10:06 09:50

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

90.9 93.6 81.8 68.5 75.6

8.27 8.35

8.05 8.07 7.25

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 1.3

<1.0 <1.0 4.5 4.2 7.3

1.1 1.3 8.0 12.7 18.1

38.4 39.4 35.4 37.5 34.9

51.8 46.7 41.7 40.3 34.0

7.8 12.2 10.1 4.7 3.7

Silt Silt Silt loam Silt loam Silt loam

11.2 14.6 4.1 4.5 6.07

1390 974 535 8720 9060

0.25 0.20 <0.10 0.54 0.76

1.58 0.90 0.47 2.51 4.40

534 355 654 359 269

<0.10 <0.10 <0.10 0.53 0.64

<0.20 <0.20 <0.20 <0.20 <0.20

16.7 14.4 10.7 10.9 9.1

0.319 0.279 0.122 1.84 2.20

387000 251000 525000 159000 56900

17.7 14.0 9.75 16.9 20.0

0.82 0.59 0.24 3.47 5.01

3.20 2.72 0.91 11.5 14.1

1970 1130 646 9480 13200

3.10 3.14 1.15 6.53 8.15

<2.0 <2.0 <2.0 9.3 10.8

6820 4780 8110 7850 6940

139 101 113 66.9 90.9

0.0394 0.0649 0.0303 0.0640 0.0797

2.29 1.96 0.69 1.17 1.29

6.10 4.49 2.60 15.9 20.2

348 337 124 1270 1500

310 260 220 2000 2000

5.75 5.88 2.05 4.24 4.20

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



14-AUG-18 15:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141611 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE
01-AUG-18 01-AUG-18 01-AUG-18 01-AUG-18

RG_MIWW_SE_20
180801-0950

RG_MIWW_SE_20
180801-1022

RG_MIWW_SE_20
180801-1033

RG_MIWW_SE_20
180801-1047

L2141611-6 L2141611-7 L2141611-8 L2141611-9

09:50 10:22 10:33 10:47

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

77.5 71.8 73.2 53.6

7.14 7.60 7.52 7.74

<1.0 <1.0 <1.0 2.0

<1.0 <1.0 <1.0 <1.0

<1.0 1.5 <1.0 <1.0

1.1 2.6 1.7 1.9

7.2 4.5 9.9 8.6

19.1 10.7 21.1 22.7

34.5 34.2 31.1 29.2

33.4 39.8 31.3 29.7

3.4 6.1 4.2 4.7

Silt loam Silt loam Silt loam Silt loam

6.53 7.49 6.77 5.42

9160 10600 9560 10200

0.90 0.97 0.80 1.12

4.74 4.71 4.10 5.66

297 297 231 293

0.69 0.78 0.69 0.82

<0.20 <0.20 <0.20 <0.20

10.0 10.3 10.3 10.0

2.81 2.45 2.11 1.95

69200 65700 45600 57400

19.9 23.2 22.1 19.6

5.44 5.99 5.48 6.23

17.3 20.1 16.2 17.9

14100 14200 11500 14200

9.05 10.6 9.22 11.1

11.5 12.6 11.0 12.4

7970 8400 6760 7260

80.7 76.9 67.6 81.0

0.0661 0.0782 0.0594 0.0690

1.62 1.99 1.44 1.69

22.5 27.9 23.0 26.5

1710 1470 1430 1440

2170 2140 2050 2080

5.77 5.84 5.26 3.08

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



14-AUG-18 15:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141611 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SEC SEC SEC SE SE
31-JUL-18 31-JUL-18 31-JUL-18 01-AUG-18 01-AUG-18

RG_REFF_SEC_2
0180731-1300

RG_REFF_SEC_2
0180731-1340

RG_REFF_SEC_2
0180731-1510

RG_MIWW_SE_20
180801-1006

RG_DUP_SE_2018
0801-0950

L2141611-1 L2141611-2 L2141611-3 L2141611-4 L2141611-5

13:00 13:40 15:10 10:06 09:50

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

<0.10 <0.10 <0.10 0.19 0.23

114 95 110 124 99

276 176 344 241 110

4800 4600 2300 4600 4400

<0.050 <0.050 <0.050 0.253 0.300

<2.0 <2.0 <2.0 <2.0 <2.0

33.3 25.0 13.3 36.3 45.8

<0.50 <0.50 <0.50 <0.50 <0.50

2.72 2.17 0.754 1.13 1.22

4.42 3.37 1.79 34.8 38.4

15.4 11.4 6.3 84.5 109

1.4 <1.0 <1.0 1.1 1.4

<0.025 <0.035 <0.013 <0.0075 <0.015

<0.025 <0.035 <0.013 <0.0075 <0.0095

<0.050 <0.070 <0.025 <0.015 <0.019

<0.020 <0.028 <0.010 <0.0060 <0.0076

<0.050 <0.070 <0.025 <0.015 0.024

<0.050 <0.070 <0.025 <0.015 <0.019

<0.050 <0.070 <0.025 0.032 0.046

<0.050 <0.070 <0.025 0.034 0.049

<0.050 <0.070 <0.025 <0.015 <0.019

<0.050 <0.070 <0.025 <0.015 <0.019

0.068 <0.070 0.030 0.060 0.090

<0.025 <0.035 <0.013 <0.0075 <0.0095

<0.050 <0.070 <0.025 0.015 0.024

0.062 <0.070 0.027 0.017 0.028

<0.050 <0.070 <0.025 <0.015 <0.019

0.308 0.272 0.143 0.147 0.270

0.490 0.451 0.230 0.196 0.369

0.131 0.121 0.061 0.076 0.156

0.181 0.075 <0.025 <0.015 <0.019

0.215 0.199 0.098 0.156 0.264

<0.050 <0.070 <0.025 0.022 0.032

<0.050 <0.070 <0.025 <0.015 <0.019

85.1 86.4 85.2 79.4 90.6

95.1 97.7 89.9 94.3 103.7

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLHM DLQ

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE
01-AUG-18 01-AUG-18 01-AUG-18 01-AUG-18

RG_MIWW_SE_20
180801-0950

RG_MIWW_SE_20
180801-1022

RG_MIWW_SE_20
180801-1033

RG_MIWW_SE_20
180801-1047

L2141611-6 L2141611-7 L2141611-8 L2141611-9

09:50 10:22 10:33 10:47

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.26 0.34 0.26 0.34

121 107 120 96

133 128 94.4 120

5900 5600 4700 3600

0.351 0.384 0.329 0.367

<2.0 <2.0 <2.0 <2.0

45.0 39.7 41.4 38.7

<0.50 <0.50 <0.50 <0.50

1.46 1.90 1.62 1.57

42.2 44.8 40.0 47.5

130 132 115 110

1.5 2.2 1.6 2.0

<0.017 <0.018 <0.024 <0.019

<0.010 <0.0080 <0.0090 <0.0050

<0.020 <0.016 <0.018 <0.010

<0.0080 <0.0064 <0.0072 <0.0040

0.030 0.027 0.030 0.029

<0.020 <0.016 <0.018 0.014

0.059 0.059 0.058 0.063

0.064 0.066 0.062 0.064

0.023 0.019 0.021 0.018

<0.020 <0.016 <0.018 <0.010

0.117 0.121 0.112 0.115

<0.010 <0.0080 <0.0090 <0.0060

0.030 0.030 0.029 0.036

0.036 0.036 0.058 0.035

<0.020 <0.016 <0.018 <0.010

0.339 0.374 0.428 0.386

0.454 0.417 0.587 0.526

0.181 0.153 0.199 0.225

<0.020 <0.016 <0.018 0.050

0.326 0.351 0.360 0.359

0.041 0.042 0.042 0.049

<0.020 <0.016 <0.018 <0.010

84.1 83.1 82.1 81.0

96.0 95.8 94.4 98.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SEC SEC SEC SE SE
31-JUL-18 31-JUL-18 31-JUL-18 01-AUG-18 01-AUG-18

RG_REFF_SEC_2
0180731-1300

RG_REFF_SEC_2
0180731-1340

RG_REFF_SEC_2
0180731-1510

RG_MIWW_SE_20
180801-1006

RG_DUP_SE_2018
0801-0950

L2141611-1 L2141611-2 L2141611-3 L2141611-4 L2141611-5

13:00 13:40 15:10 10:06 09:50

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

87.2 87.6 86.3 81.3 92.8

83.8 83.8 80.4 79.0 87.0

0.048 <0.067 0.024 <0.020 0.024

0.56 <0.75 0.28 0.34 0.52

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
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Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE
01-AUG-18 01-AUG-18 01-AUG-18 01-AUG-18

RG_MIWW_SE_20
180801-0950

RG_MIWW_SE_20
180801-1022

RG_MIWW_SE_20
180801-1033

RG_MIWW_SE_20
180801-1047

L2141611-6 L2141611-7 L2141611-8 L2141611-9

09:50 10:22 10:33 10:47

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

86.7 83.5 82.8 82.3

78.3 80.6 78.5 78.5

0.027 0.024 0.025 0.028

0.63 0.61 0.61 0.62

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2141611-1

L2141611-2

L2141611-3

L2141611-4

L2141611-5

L2141611-6

L2141611-7

L2141611-8

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_REFF_SEC_20180731-1

RG_REFF_SEC_20180731-1

RG_REFF_SEC_20180731-1

RG_MIWW_SE_20180801-10

RG_DUP_SE_20180801-095

RG_MIWW_SE_20180801-09

RG_MIWW_SE_20180801-10

RG_MIWW_SE_20180801-10

Client Sample  ID       Description      

DLHM

DLQ

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

14-AUG-18 15:46 (MT)
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

Method Reference** Matrix 

Test Method References:            

Version: FINAL   
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PSA-PIPET-DETAIL-SK Particle size - Sieve and Pipette

where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

Soil SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4167825

R4164609

R4161992

R4160863

Batch

Batch

Batch

Batch

LCS

MB

DUP

IRM

LCS

MB

CRM

CRM

DUP

LCS

LCS

MB

MB

DUP

WG2844064-2

WG2844064-3

WG2843942-1

WG2843942-2

WG2843942-4

WG2843942-3

WG2842957-12

WG2842957-16

WG2842957-20

WG2842957-11

WG2842957-15

WG2842957-13

WG2842957-9

WG2842957-20

L2141611-9

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2141611-5

L2141611-5

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

99.7

<0.050

6.57

101.5

99.7

<0.05

122.4

96.2

0.0910

108.0

99.9

<0.0050

<0.0050

9290

0.86

4.43

291

13-AUG-18

13-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

0.7

13

2.5

13

0.7

7.8

20

40

40

30

30

40

80-120

80-120

90-110

70-130

70-130

80-120

80-120

%

%

%

%

%

%

%

%

mg/kg

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.05

0.05

0.005

0.005

6.52

0.0797

9060

0.76

4.40

269

13



Quality Control Report
Page 2 ofReport Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4160863

R4161454

Batch

Batch

DUP

CRM

WG2842957-20

WG2842957-12

L2141611-5

TILL-1

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

0.72

<0.20

9.2

2.49

68600

20.7

5.33

16.0

13400

9.24

11.6

7670

79.6

1.52

22.4

1630

2090

4.84

0.26

108

130

5000

0.356

<2.0

35.6

<0.50

1.42

40.9

123

1.7

117.2

118.0

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

07-AUG-18

11-AUG-18

11-AUG-18

12

N/A

0.5

12

19

3.3

6.2

12

1.4

12

7.7

10

13

17

10

8.4

4.1

14

14

8.2

17

12

17

N/A

25

N/A

15

6.5

12

20

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

70-130

70-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

RPD-NA

RPD-NA

RPD-NA

0.64

<0.20

9.1

2.20

56900

20.0

5.01

14.1

13200

8.15

10.8

6940

90.9

1.29

20.2

1500

2000

4.20

0.23

99

110

4400

0.300

<2.0

45.8

<0.50

1.22

38.4

109

1.4

13
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4161454Batch
CRM

CRM

WG2842957-12

WG2842957-16

TILL-1

TILL-1

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

118.2

111.0

110.4

102.5

3.5

117.1

119.3

121.3

120.2

115.7

120.0

111.9

115.6

121.7

121.0

123.1

119.0

113.0

118.4

0.35

0.24

117.4

114.8

0.137

1.2

0.26

110.3

123.2

109.8

0.9

106.1

102.7

105.2

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

mg/kg

%

%

%

mg/kg

%

%

%

13
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4161454Batch
CRM

MB

WG2842957-16

WG2842957-13

TILL-1
Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

104.1

94.1

90.0

2.9

108.4

100.1

110.2

110.8

105.1

110.0

98.0

97.9

110.8

113.1

112.5

109.9

104.0

109.9

0.32

0.21

109.1

100.2

0.122

1.0

124.6

0.22

94.6

114.0

96.5

0.8

<50

<0.10

<0.10

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

13



Quality Control Report
Page 5 ofReport Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4161454Batch
MB

MB

WG2842957-13

WG2842957-9

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1
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Quality Control Report
Page 6 ofReport Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4161454Batch
MBWG2842957-9

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 7 ofReport Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4166434

R4168935

Batch

Batch

DUP

LCS

MB

DUP

LCS

WG2847215-3

WG2847215-2

WG2847215-1

WG2849086-7

WG2849086-1

L2141611-1

L2141611-1

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

91.2

97.9

<0.25

<0.025

<0.025

<0.050

<0.020

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

0.066

<0.025

<0.050

0.063

<0.050

0.310

0.495

0.131

0.165

0.214

<0.050

<0.050

77.8

77.0

85.4

76.3

12-AUG-18

12-AUG-18

12-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

0.3

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1.7

N/A

N/A

1.6

N/A

0.8

0.9

0.6

9.2

0.4

N/A

N/A

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

60-130

60-130

50-150

60-130

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

90.9

<0.025

<0.025

<0.050

<0.020

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

0.068

<0.025

<0.050

0.062

<0.050

0.308

0.490

0.131

0.181

0.215

<0.050

<0.050
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Quality Control Report
Page 8 ofReport Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168935Batch
LCS

LCS

WG2849086-1

WG2849086-5

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

85.6

85.5

87.1

91.4

91.6

99.2

92.9

90.9

82.1

76.5

90.0

84.0

79.5

80.3

92.6

76.6

81.5

82.2

85.2

84.9

78.1

78.8

97.4

122.5

117.7

97.2

115.3

123.4

98.8

98.1

90.7

86.2

104.2

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 9 ofReport Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168935Batch
LCS

MB

MB

WG2849086-5

WG2849086-2

WG2849086-6

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

87.7

87.5

87.0

122.2

80.0

89.1

85.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

94.7

92.3

87.9

94.5

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

13



Quality Control Report
Page 10 ofReport Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4168935Batch
MB

MS

WG2849086-6

WG2849086-8 L2141611-4

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

86.2

82.5

75.2

99.2

85.4

84.7

78.4

79.6

98.1

120.8

115.5

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 11 ofReport Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4168935

R4168257

R4168263

R4168192

Batch

Batch

Batch

Batch

MS

IRM

IRM

DUP

WG2849086-8

WG2848262-3

WG2848267-1

WG2844098-1

L2141611-4

SAL-STD9

SAL-STD9

L2141611-8

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:9)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

90.1

111.1

119.0

92.9

92.4

90.0

88.1

102.3

90.3

90.9

89.1

121.5

78.6

90.4

89.7

8.25

8.50

<1.0

<1.0

<1.0

2.0

10.2

21.6

29.9

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

N/A

N/A

N/A

0.3

0.3

0.6

1.2

25

5

5

5

5

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

8.36-8.96

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

pH

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

J

J

J

J

<1.0

<1.0

<1.0

1.7

9.9

21.1

31.1

13



Quality Control Report
Page 12 ofReport Date: 14-AUG-18Workorder: L2141611

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4168192Batch
DUP

IRM

WG2844098-1

WG2844098-2

L2141611-8

2017-PSA

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

30.6

4.8

3.2

3.7

10.3

14.6

12.9

14.2

21.5

19.7

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

0.8

0.6

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

J

J

31.3

4.2

13



Quality Control Report
Page 13 ofReport Date: 14-AUG-18Workorder: L2141611

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

04-AUG-18

Lab Work Order #: L2141615

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
15-AUG-18 16:16 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597   Project P.O. #: 

C of C Numbers:
Legal Site Desc: 



15-AUG-18 16:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141615 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SEC SE
02-AUG-18 02-AUG-18 02-AUG-18 01-AUG-18 02-AUG-18

RG_ELWDGC_SE
_20180802-1041

RG_ELWDGC_SE
_20180802-1014

RG_ELWDGC_SE
_20180802-0948

RG_MI16_SEC_20
180801-1212

RG_ELWDGC_SE
_20180802-1006

L2141615-1 L2141615-2 L2141615-3 L2141615-4 L2141615-5

10:41 10:14 09:48 12:12 10:06

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

47.9 55.0 62.7 78.2 52.7

8.14 8.24 8.19 8.15 8.13

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

5.8 3.4 6.2 1.1 4.7

16.0 12.4 15.0 3.2 14.7

29.8 32.1 32.1 34.9 31.5

39.0 44.4 39.6 50.1 41.9

8.2 7.2 5.9 10.3 6.4

Silt loam Silt loam Silt loam Silt Silt loam

5.88 4.90 4.2 6.5 3.9

9580 9710 4900 6630 6490

0.67 0.57 0.45 0.33 0.53

6.92 5.22 4.88 2.35 5.51

191 193 151 314 156

0.74 0.69 0.51 0.55 0.58

<0.20 <0.20 <0.20 <0.20 <0.20

13.3 14.6 8.0 12.6 10.2

1.09 1.04 0.971 0.631 0.952

78000 114000 118000 263000 107000

22.3 21.4 13.7 13.9 15.6

6.01 5.91 4.31 2.87 4.89

16.4 14.6 12.1 10.4 12.5

15600 13600 15500 7710 12400

9.97 8.43 7.03 5.40 7.14

14.3 14.1 9.5 9.1 11.2

20300 19800 16600 9280 17300

458 395 370 67.2 429

0.0566 0.0521 0.0356 0.0364 0.0356

1.77 2.55 2.46 1.85 2.33

24.4 21.7 15.7 13.9 18.4

1730 1620 1340 897 1310

2380 2520 1180 1600 1710

3.24 8.99 7.21 8.57 4.89

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Client ID
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Sampled Time
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SOIL

SE SE SE
02-AUG-18 02-AUG-18 01-AUG-18

RG_DUP_SE_2018
0802-0910

RG_ELWDGC_SE
_20180802-0910

RG_GLMS_SE_20
180801-0955

L2141615-6 L2141615-7 L2141615-8

09:10 09:10 09:55

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

62.1 64.7 88.8

8.08

8.24 8.25

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

2.0 2.0 <1.0

8.5 7.8 <1.0

18.7 19.5 <1.0

29.8 30.3 8.6

34.7 34.7 64.4

5.2 5.0 25.9

Silt loam Silt loam Silt loam

4.64 5.28 36.8

6360 6540 1470

0.46 0.49 <0.25

4.79 4.99 1.52

156 161 86.6

0.56 0.55 <0.25

<0.20 <0.20 <0.50

11.7 12.2 <13

0.932 0.899 0.220

89900 89900 19900

19.8 16.3 2.1

3.79 3.66 0.86

11.6 11.8 7.8

12100 12200 2330

6.82 7.05 1.6

10.7 11.2 <5.0

17300 17700 1920

261 261 26.5

0.0314 0.0302 0.0488

1.95 1.98 1.19

15.1 15.0 3.9

1500 1510 550

1690 1740 <250

8.16 8.53 0.91

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM



15-AUG-18 16:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SEC SE
02-AUG-18 02-AUG-18 02-AUG-18 01-AUG-18 02-AUG-18

RG_ELWDGC_SE
_20180802-1041

RG_ELWDGC_SE
_20180802-1014

RG_ELWDGC_SE
_20180802-0948

RG_MI16_SEC_20
180801-1212

RG_ELWDGC_SE
_20180802-1006

L2141615-1 L2141615-2 L2141615-3 L2141615-4 L2141615-5

10:41 10:14 09:48 12:12 10:06

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.23 0.19 0.15 0.15 0.17

133 149 121 173 120

108 174 174 363 152

1100 6700 7900 5100 6600

0.333 0.299 0.225 0.327 0.265

<2.0 <2.0 <2.0 <2.0 <2.0

25.5 27.3 14.7 21.8 16.5

<0.50 <0.50 <0.50 <0.50 <0.50

1.38 1.70 1.56 1.65 1.44

37.1 37.1 21.3 20.2 27.2

99.4 91.4 76.6 62.3 79.3

1.4 1.4 1.2 1.3 1.2

<0.010 <0.0080 <0.0070 <0.011 <0.0070

<0.0050 <0.0050 <0.0065 <0.011 <0.0050

<0.010 <0.010 <0.013 <0.022 <0.010

<0.0040 <0.0040 <0.0052 <0.0088 <0.0040

<0.010 <0.010 <0.013 <0.022 <0.010

<0.010 <0.010 <0.013 <0.022 <0.010

0.014 0.016 0.014 0.050 0.014

0.014 0.017 0.014 0.057 0.014

<0.010 <0.010 <0.013 <0.022 <0.010

<0.010 <0.010 <0.013 <0.022 <0.010

0.038 0.044 0.035 0.075 0.035

<0.0050 <0.0050 <0.0065 <0.011 <0.0050

<0.010 0.011 <0.013 <0.022 <0.010

0.021 0.019 0.018 0.030 0.014

<0.010 <0.010 <0.013 <0.022 <0.010

0.103 0.093 0.091 0.239 0.096

0.163 0.146 0.151 0.370 0.143

0.055 0.048 0.049 0.132 0.050

<0.010 <0.010 <0.013 <0.022 0.010

0.142 0.142 0.109 0.184 0.116

0.012 0.014 <0.013 0.023 0.011

<0.010 <0.010 <0.013 <0.022 <0.010

87.1 79.5 81.2 81.5 82.3

92.0 88.0 86.5 92.3 86.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLHM DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE
02-AUG-18 02-AUG-18 01-AUG-18

RG_DUP_SE_2018
0802-0910

RG_ELWDGC_SE
_20180802-0910

RG_GLMS_SE_20
180801-0955

L2141615-6 L2141615-7 L2141615-8

09:10 09:10 09:55

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.15 0.15 <0.25

130 125 <130

121 124 60.5

3600 3600 2500

0.217 0.231 <0.13

<2.0 <2.0 <5.0

15.9 19.1 32.0

<0.50 <0.50 <1.3

1.52 1.54 1.51

26.4 26.9 4.38

75.0 75.7 20.8

1.3 1.1 2.6

<0.0070 <0.0080 <0.020

<0.0050 <0.0050 <0.020

<0.010 <0.010 <0.040

<0.0040 <0.0040 <0.016

<0.010 <0.010 <0.040

<0.010 <0.010 <0.040

0.014 0.015 <0.040

0.014 0.015 <0.040

<0.010 <0.010 <0.040

<0.010 <0.010 <0.040

0.034 0.033 0.067

<0.0050 <0.0050 <0.020

<0.010 <0.010 <0.040

0.018 0.017 0.070

<0.010 <0.010 <0.040

0.102 0.106 0.157

0.163 0.171 0.304

0.057 0.060 0.083

<0.010 <0.010 <0.040

0.111 0.112 0.169

0.011 0.011 <0.040

<0.010 <0.010 <0.040

77.7 79.4 85.6

79.2 83.1 95.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLM

DLQ DLQ DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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Sample ID 
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Client ID
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Grouping Analyte

Sampled Time
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SOIL

SE SE SE SEC SE
02-AUG-18 02-AUG-18 02-AUG-18 01-AUG-18 02-AUG-18

RG_ELWDGC_SE
_20180802-1041

RG_ELWDGC_SE
_20180802-1014

RG_ELWDGC_SE
_20180802-0948

RG_MI16_SEC_20
180801-1212

RG_ELWDGC_SE
_20180802-1006

L2141615-1 L2141615-2 L2141615-3 L2141615-4 L2141615-5

10:41 10:14 09:48 12:12 10:06

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

89.2 80.5 84.0 83.9 85.3

82.8 81.8 79.1 79.9 79.6

<0.020 <0.020 <0.020 0.026 <0.020

0.18 0.20 0.20 0.51 0.17

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE
02-AUG-18 02-AUG-18 01-AUG-18

RG_DUP_SE_2018
0802-0910

RG_ELWDGC_SE
_20180802-0910

RG_GLMS_SE_20
180801-0955

L2141615-6 L2141615-7 L2141615-8

09:10 09:10 09:55

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

80.7 83.4 89.1

72.2 72.9 84.1

<0.020 <0.020 0.039

0.18 0.18 0.45

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2141615-4

L2141615-6

L2141615-7

L2141615-8

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_MI16_SEC_20180801-12

RG_DUP_SE_20180802-091

RG_ELWDGC_SE_20180802

RG_GLMS_SE_20180801-09

Client Sample  ID       Description      

DLHM

DLM

DLQ

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

15-AUG-18 16:16 (MT)

L2141615 CONTD....

8PAGE of

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            

Version: FINAL   
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Reference Information 15-AUG-18 16:16 (MT)

L2141615 CONTD....

9PAGE of

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 15-AUG-18Workorder: L2141615

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4167825

R4164609

R4161992

R4161454

Batch

Batch

Batch

Batch

DUP

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2844064-1

WG2844064-2

WG2844064-3

WG2843942-2

WG2843942-4

WG2843942-3

WG2842957-16

WG2842957-15

WG2842957-13

WG2842957-16

L2141615-5

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

2.28

99.7

<0.050

101.5

99.7

<0.05

96.2

99.9

<0.0050

106.1

102.7

105.2

104.1

94.1

90.0

2.9

108.4

100.1

110.2

110.8

105.1

13-AUG-18

13-AUG-18

13-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

08-AUG-18

08-AUG-18

08-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

6.5 20

80-120

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

0.05

0.05

0.005

2.44
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Quality Control Report
Page 2 ofReport Date: 15-AUG-18Workorder: L2141615

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4161454Batch
CRM

MB

WG2842957-16

WG2842957-13

TILL-1
Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

110.0

98.0

97.9

110.8

113.1

112.5

109.9

104.0

109.9

0.32

0.21

109.1

100.2

0.122

1.0

124.6

0.22

94.6

114.0

96.5

0.8

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5
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Quality Control Report
Page 3 ofReport Date: 15-AUG-18Workorder: L2141615

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4161454

R4166434

R4169538

Batch

Batch

Batch

MB

LCS

MB

LCS

WG2842957-13

WG2847215-2

WG2847215-1

WG2849816-1

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

97.9

<0.25

88.4

87.4

87.7

85.7

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

11-AUG-18

12-AUG-18

12-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

90-110

60-130

60-130

50-150

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25
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Quality Control Report
Page 4 ofReport Date: 15-AUG-18Workorder: L2141615

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4169538Batch
LCS

MB

WG2849816-1

WG2849816-2

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

91.5

88.5

89.4

86.2

91.8

93.0

95.8

85.2

90.6

87.8

96.0

90.7

89.9

90.3

87.7

87.7

89.9

90.0

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01
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Quality Control Report
Page 5 ofReport Date: 15-AUG-18Workorder: L2141615

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4169538

R4168257

R4168263

R4168192

Batch

Batch

Batch

Batch

MB

DUP

IRM

IRM

IRM

IRM

WG2849816-2

WG2848262-6

WG2848262-3

WG2848262-5

WG2848267-1

WG2844098-2

L2141615-7

SAL-STD9

SAL-STD9

SAL-STD9

2017-PSA

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

102.6

98.7

87.3

94.0

8.20

8.25

8.09

8.50

3.2

3.7

10.3

14.6

12.9

14.2

21.5

19.7

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

0.05 0.2

7.7-8.3

7.7-8.3

8.36-8.96

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

pH

pH

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

J8.25

6



Quality Control Report
Page 6 ofReport Date: 15-AUG-18Workorder: L2141615

Sample Parameter Qualifier Definitions:

Description Qualifier      

J Duplicate results and limits are expressed in terms of absolute difference.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

07-AUG-18

Lab Work Order #: L2141970

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
24-AUG-18 18:19 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

REGIONAL EFFECTS PROC of C Numbers:
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24-AUG-18 18:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2141970 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   
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SOIL

SE SE SE SE SE
02-AUG-18 02-AUG-18 02-AUG-18 03-AUG-18 03-AUG-18

RG_MCWAGC_SE
_20180802-1540

RG_MCWAGC_SE
_20180802-1610

RG_MCWAGC_SE
_20180802-1640

RG_EROL_SE_201
80803-1400

RG_EROL_SE_201
80803-1350

L2141970-1 L2141970-2 L2141970-3 L2141970-4 L2141970-5

15:40 16:10 16:40 14:00 13:50

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

65.2 77.4 73.6 64.8 69.2

7.32 7.51 7.42 7.42 7.56

<1.0 <1.0 4.6 <1.0 <1.0

2.2 <1.0 1.6 <1.0 <1.0

7.4 <1.0 1.9 <1.0 <1.0

17.1 2.6 4.7 1.9 1.6

18.0 8.7 19.9 7.0 5.2

10.4 13.8 15.5 12.9 12.2

19.9 24.6 18.3 29.4 30.9

20.9 38.5 24.5 40.9 41.1

3.1 10.7 9.0 7.3 7.5

Sandy loam Silt loam Loam / Sandy 
loam

Silt loam Silt loam

14.7 9.39 7.51 5.0 6.09

10500 11700 9620 6060 5160

0.26 0.42 0.37 0.35 0.37

2.81 6.01 5.20 3.34 3.29

242 230 251 190 139

0.63 0.74 0.61 0.40 0.37

<0.20 <0.20 <0.20 <0.20 <0.20

12.7 12.2 9.7 8.1 5.3

0.566 1.04 0.958 0.888 0.890

35400 27000 44400 118000 84300

20.0 19.8 23.9 19.7 17.3

4.12 5.80 5.18 4.03 3.73

13.0 16.2 12.2 10.4 10.2

11300 15900 12500 9730 9790

8.82 10.2 8.80 6.98 6.78

13.4 15.0 12.1 9.2 8.1

5780 5850 4360 14500 12800

66.1 111 95.9 266 277

0.0424 0.0477 0.0335 0.0348 0.0445

1.08 1.61 1.99 0.86 0.79

15.7 20.6 18.9 16.0 14.6

1000 934 799 1150 1070

2170 2250 1610 1420 1130

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18 04-AUG-18

RG_EROL_SE_201
80803-1450

RG_DUP_SE_2018
0803-0905

RG_ELKOA_SE_2
0180803-0905

RG_EROL_SE_201
80803-1515

RG_DUP_SE_2018
0804-0930

L2141970-6 L2141970-7 L2141970-8 L2141970-9 L2141970-10

14:50 09:05 09:05 15:15 09:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

74.0 52.7 52.2 77.9 83.5

7.61

7.25 7.51 7.45 7.33

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.3 <1.0 <1.0 <1.0 1.1

1.6 1.4 1.3 <1.0 1.8

2.6 18.7 16.7 <1.0 2.2

4.4 23.4 24.1 3.5 4.7

28.9 23.4 22.8 36.2 33.3

49.3 26.9 27.8 50.5 46.2

11.6 6.0 7.1 8.6 10.5

Silt Sandy loam Sandy loam Silt Silt

6.0 4.64 4.38 5.84 9.0

6340 6350 6410 6610 1240

0.39 0.46 0.48 0.47 <0.10

4.18 4.76 4.98 5.38 0.84

233 134 129 208 479

0.39 0.44 0.45 0.47 <0.10

<0.20 <0.20 <0.20 <0.20 <0.20

7.3 6.2 5.9 5.7 <5.0

1.27 0.838 0.813 1.02 0.291

141000 66400 66300 74400 291000

20.4 21.2 30.2 21.0 12.9

4.48 4.50 4.60 4.98 0.72

10.5 10.9 11.1 12.5 4.01

12100 12100 12400 13700 2390

6.37 6.89 6.94 7.15 3.05

9.2 9.5 10.1 10.1 <2.0

14200 12800 13800 15200 5590

328 290 296 412 109

0.0285 0.0294 0.0294 0.0374 0.0224

1.42 1.16 1.39 1.33 0.93

17.8 20.9 24.1 20.3 5.71

1140 1140 1320 1200 289

1700 1370 1350 1540 260

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
02-AUG-18 02-AUG-18 02-AUG-18 03-AUG-18 03-AUG-18

RG_MCWAGC_SE
_20180802-1540

RG_MCWAGC_SE
_20180802-1610

RG_MCWAGC_SE
_20180802-1640

RG_EROL_SE_201
80803-1400

RG_EROL_SE_201
80803-1350

L2141970-1 L2141970-2 L2141970-3 L2141970-4 L2141970-5

15:40 16:10 16:40 14:00 13:50

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

3.11 2.94 2.75 3.79 3.51

<0.10 0.13 0.10 0.14 0.13

148 129 126 114 97

68.0 52.3 53.6 115 83.5

4100 7600 3900 1200 <1000

0.203 0.363 0.287 0.161 0.139

<2.0 <2.0 <2.0 <2.0 <2.0

14.9 11.7 12.2 18.9 16.7

<0.50 <0.50 <0.50 <0.50 <0.50

1.00 1.05 1.27 0.838 0.745

21.9 27.8 24.3 24.7 21.1

64.1 91.5 76.8 65.9 63.2

1.7 2.0 1.6 <1.0 <1.0

<0.072 <0.013 <0.012 <0.011 <0.010

0.0150 <0.010 <0.0090 <0.0070 <0.0080

<0.013 <0.020 <0.018 <0.014 <0.016

0.0206 <0.0080 <0.0072 0.0099 0.0074

0.072 <0.020 <0.018 0.033 0.025

0.044 <0.020 <0.018 0.029 0.021

0.224 0.062 0.040 0.066 0.051

0.215 0.060 0.040 0.043 0.035

0.087 <0.020 <0.018 0.020 0.017

0.017 <0.020 <0.018 0.016 <0.016

0.371 0.104 0.074 0.081 0.071

0.0289 <0.010 <0.0090 <0.0090 <0.0080

0.096 0.023 0.018 0.045 0.037

0.136 0.036 0.023 0.018 0.017

0.025 <0.020 <0.018 0.017 <0.016

1.58 0.277 0.282 0.141 0.133

2.33 0.398 0.438 0.219 0.206

0.888 0.190 0.259 0.102 0.094

<0.013 <0.020 <0.018 0.018 0.019

1.46 0.309 0.266 0.187 0.169

0.124 0.033 0.023 0.039 0.033

<0.013 <0.020 <0.018 <0.014 <0.016

93.8 81.8 81.5 78.2 78.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLQ DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18 04-AUG-18

RG_EROL_SE_201
80803-1450

RG_DUP_SE_2018
0803-0905

RG_ELKOA_SE_2
0180803-0905

RG_EROL_SE_201
80803-1515

RG_DUP_SE_2018
0804-0930

L2141970-6 L2141970-7 L2141970-8 L2141970-9 L2141970-10

14:50 09:05 09:05 15:15 09:30

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

7.56 1.62 1.56 4.22 2.89

0.12 0.13 0.13 0.15 <0.10

131 90 95 112 77

139 87.0 89.5 90.6 228

3600 <1000 <1000 1300 3500

0.184 0.178 0.180 0.183 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

22.1 17.1 15.6 10.0 24.7

<0.50 <0.50 <0.50 <0.50 <0.50

0.987 0.814 0.852 0.900 0.619

26.3 25.9 26.8 26.6 3.57

70.7 72.0 74.4 77.1 23.2

<1.0 <1.0 <1.0 <1.0 <1.0

<0.011 <0.016 <0.017 <0.015 <0.015

<0.0080 0.0063 0.0170 <0.010 <0.015

<0.018 <0.010 <0.010 <0.020 <0.029

0.0068 0.0154 0.0248 0.0196 <0.012

0.021 0.039 0.100 0.061 <0.029

<0.018 0.032 0.088 0.054 <0.029

0.042 0.068 0.164 0.099 <0.029

0.030 0.042 0.087 0.055 <0.029

<0.018 0.021 0.048 0.039 <0.029

<0.018 0.017 0.045 0.030 <0.029

0.057 0.079 0.142 0.107 <0.029

<0.0080 <0.0090 0.0203 0.013 <0.015

0.030 0.063 0.134 0.107 <0.029

<0.018 0.031 0.032 0.024 <0.029

<0.018 0.019 0.046 0.034 <0.029

0.104 0.184 0.194 0.136 0.084

0.149 0.284 0.301 0.208 0.135

0.075 0.129 0.131 0.096 0.038

<0.018 0.035 0.057 0.028 <0.029

0.133 0.217 0.237 0.207 0.075

0.025 0.050 0.103 0.085 <0.029

<0.018 <0.010 <0.010 <0.020 <0.029

85.0 78.4 83.9 85.9 82.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLQ DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
02-AUG-18 02-AUG-18 02-AUG-18 03-AUG-18 03-AUG-18

RG_MCWAGC_SE
_20180802-1540

RG_MCWAGC_SE
_20180802-1610

RG_MCWAGC_SE
_20180802-1640

RG_EROL_SE_201
80803-1400

RG_EROL_SE_201
80803-1350

L2141970-1 L2141970-2 L2141970-3 L2141970-4 L2141970-5

15:40 16:10 16:40 14:00 13:50

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

96.9 88.1 85.5 89.0 89.6

84.5 74.5 80.3 74.3 75.4

98.4 87.5 86.2 81.0 82.2

0.112 0.025 0.021 0.047 0.035

2.17 0.58 0.42 0.76 0.56

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18 04-AUG-18

RG_EROL_SE_201
80803-1450

RG_DUP_SE_2018
0803-0905

RG_ELKOA_SE_2
0180803-0905

RG_EROL_SE_201
80803-1515

RG_DUP_SE_2018
0804-0930

L2141970-6 L2141970-7 L2141970-8 L2141970-9 L2141970-10

14:50 09:05 09:05 15:15 09:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

91.1 84.7 92.4 98.7 91.7

80.9 73.9 79.3 83.7 78.9

88.1 78.5 84.9 90.4 84.5

0.022 0.052 0.146 0.091 <0.028

0.46 0.81 2.03 1.27 <0.31

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2141970-1

L2141970-2

L2141970-3

L2141970-4

L2141970-5

L2141970-6

L2141970-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_MCWAGC_SE_2018080

RG_MCWAGC_SE_2018080

RG_MCWAGC_SE_2018080

RG_EROL_SE_20180803-14

RG_EROL_SE_20180803-13

RG_EROL_SE_20180803-14

RG_EROL_SE_20180803-15

Client Sample  ID       Description      

DLHM

DLQ

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

24-AUG-18 18:19 (MT)
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            
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Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

Soil

R4168965

R4172074

R4168714

R4169654

R4163185

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

IRM

LCS

MB

IRM

LCS

MB

CRM

DUP

LCS

MB

WG2845005-2

WG2845005-3

WG2844069-1

WG2844069-2

WG2844069-3

WG2843960-1

WG2843960-2

WG2843960-4

WG2843960-3

WG2846853-3

WG2846853-5

WG2846853-4

WG2844926-4

WG2844926-5

WG2844926-3

WG2844926-1

L2141970-8

L2141970-9

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

L2141970-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

101.0

<0.050

1.45

95.9

<0.050

7.87

97.7

101.3

<0.05

91.5

99.7

<0.05

100.3

0.0501

88.7

<0.0050

14-AUG-18

14-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

0.7

1.9

17

20

20

40

80-120

80-120

80-120

90-110

80-120

90-110

70-130

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

%

mg/kg

0.05

0.05

0.05

0.05

0.005

1.46

7.73

0.0424
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Quality Control Report
Page 2 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
CRM

DUP

WG2844926-4

WG2844926-5

TILL-1

L2141970-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

113.1

102.5

103.8

99.9

100.0

91.1

3.4

99.6

122.2

110.6

106.0

102.8

106.5

97.3

114.3

110.4

112.1

118.1

106.3

100.2

112.0

0.30

0.23

111.2

108.6

0.126

1.1

118.1

0.18

98.6

108.5

102.4

0.9

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 3 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
DUPWG2844926-5 L2141970-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

10100

0.28

2.88

243

0.64

<0.20

12.1

0.607

33100

16.5

4.04

13.6

11700

9.20

13.2

5310

63.8

1.11

14.5

966

2220

3.33

<0.10

151

69.9

4200

0.202

<2.0

10.6

<0.50

1.05

21.9

66.0

1.8

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

3.3

7.2

2.2

0.4

1.7

N/A

5.4

7.0

6.5

19

2.0

4.9

3.3

4.3

1.7

8.5

3.6

2.2

8.1

3.4

2.2

6.8

N/A

2.0

2.7

3.6

0.7

N/A

34

N/A

4.7

0.0

3.0

3.2

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

10500

0.26

2.81

242

0.63

<0.20

12.7

0.566

35400

20.0

4.12

13.0

11300

8.82

13.4

5780

66.1

1.08

15.7

1000

2170

3.11

<0.10

148

68.0

4100

0.203

<2.0

14.9

<0.50

1.00

21.9

64.1

1.7

14



Quality Control Report
Page 4 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
MBWG2844926-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 5 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4172511

R4175170

R4174869

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

LCS

WG2850040-3

WG2850040-2

WG2850040-1

WG2850660-3

WG2850660-2

WG2850660-1

WG2851862-1

L2141970-1

L2141970-9

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

65.2

104.5

<0.25

76.7

103.7

<0.25

83.2

83.1

91.3

86.7

98.6

95.2

97.4

110.7

99.4

94.5

99.9

109.1

97.9

78.6

104.0

79.4

79.9

84.9

89.0

86.0

15-AUG-18

15-AUG-18

15-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

0.0

1.5

20

20

90-110

90-110

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.25

0.25

65.2

77.9

14



Quality Control Report
Page 6 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4174869Batch
LCS

LCS

MB

WG2851862-1

WG2851862-5

WG2851862-2

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

97.5

80.6

93.5

95.8

52.1

95.7

105.5

108.2

106.9

122.8

108.7

105.7

105.9

117.5

102.1

94.0

122.6

93.0

91.2

97.7

103.8

97.3

103.2

91.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

15-AUG-18

15-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 7 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4174869Batch
MB

MB

WG2851862-2

WG2851862-6

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

85.4

85.0

88.4

93.4

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01
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Quality Control Report
Page 8 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4174869

R4177807

Batch

Batch

MB

DUP

WG2851862-6

WG2853811-7

WG2853811-1

L2141970-1

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

99.7

98.7

98.7

103.8

<0.072

<0.065

<0.013

0.0276

0.078

0.049

0.255

0.094

0.018

0.246

0.440

0.0328

0.109

0.135

0.025

1.58

2.35

0.920

<0.013

1.59

0.136

<0.013

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

N/A

N/A

N/A

29

8.3

8.8

13

6.9

4.9

14

17

13

12

0.5

0.5

0.2

0.9

3.5

N/A

8.4

9.7

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.072

0.0150

<0.013

0.0206

0.072

0.044

0.224

0.087

0.017

0.215

0.371

0.0289

0.096

0.136

0.025

1.58

2.33

0.888

<0.013

1.46

0.124

<0.013
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Quality Control Report
Page 9 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4177807Batch
LCS

LCS

WG2853811-1

WG2853811-5

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

85.2

83.1

83.3

82.3

87.4

86.0

86.4

95.4

88.9

84.5

90.2

93.1

87.3

82.9

91.2

80.6

79.8

85.3

84.2

83.1

86.7

83.3

84.5

81.4

83.6

83.2

95.3

94.9

95.0

94.4

92.2

90.6

93.1

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 10 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4177807Batch
LCS

MB

WG2853811-5

WG2853811-2

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

98.4

86.2

82.0

94.2

79.2

77.7

79.1

90.6

84.1

86.8

82.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 11 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4177807Batch
MB

MB

MS

WG2853811-2

WG2853811-6

WG2853811-8 L2141970-5

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

88.9

89.5

80.2

85.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

87.7

87.3

82.4

83.9

84.2

80.1

87.5

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

50-150

50-150

50-150

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
Page 12 ofReport Date: 24-AUG-18Workorder: L2141970

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4177807

R4182694

R4182706

R4171512

Batch

Batch

Batch

Batch

MS

IRM

IRM

DUP

WG2853811-8

WG2859450-1

WG2859479-1

WG2844102-1

L2141970-5

SAL-STD9

SAL-STD9

L2141970-5

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:9)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

88.4

100.4

107.1

111.2

92.0

106.9

104.5

100.2

103.3

94.1

83.6

93.8

78.7

79.1

81.6

102.0

91.1

95.6

76.6

8.10

8.51

<1.0

<1.0

<1.0

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

24-AUG-18

24-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

N/A

N/A

N/A

25

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

8.36-8.96

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

pH

%

%

%

RPD-NA

RPD-NA

RPD-NA

<1.0

<1.0

<1.0
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4171512Batch
DUP

IRM

WG2844102-1

WG2844102-2

L2141970-5

2017-PSA

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

1.8

5.2

12.1

30.2

41.7

7.5

2.1

3.4

9.8

15.1

13.4

12.9

22.1

21.3

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

0.1

0.1

0.1

0.7

0.6

0.0

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

J

J

J

1.6

5.2

12.2

30.9

41.1

7.5
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Quality Control Report
Page 14 ofReport Date: 24-AUG-18Workorder: L2141970

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

07-AUG-18

Lab Work Order #: L2142041

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
24-AUG-18 18:30 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597Project P.O. #: 

Regional Effects ProC of C Numbers:
Legal Site Desc: 



24-AUG-18 18:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2142041 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
01-AUG-18 01-AUG-18 01-AUG-18 01-AUG-18 03-AUG-18

RG_GLMS_SE_20
180801-1043

RG_GLMS_SE_20
180801-0915

RG_DUP_SE_2018
0801-0931

RG_GLMS_SE_20
180801-1021

RG_ELKOA_SE_2
0180803-1045

L2142041-1 L2142041-2 L2142041-3 L2142041-4 L2142041-5

10:43 09:15 09:31 10:21 10:45

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

85.6 86.0 84.0 84.0 50.6

8.02 7.95 7.90 7.83

7.53

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 1.2 <1.0

<1.0 <1.0 <1.0 1.2 <1.0

<1.0 <1.0 <1.0 <1.0 3.3

<1.0 <1.0 <1.0 <1.0 22.2

33.0 36.8 35.2 29.6 30.8

51.6 50.2 50.2 49.0 36.5

13.6 10.6 12.8 16.8 6.9

Silt Silt Silt Silt loam Silt loam

31.6 30.1 23.7 18.5 6.40

3970 4190 6210 11700 6400

0.49 0.39 0.37 0.40 0.52

4.54 4.38 3.79 4.48 4.72

224 255 284 337 144

0.19 0.19 0.24 0.44 0.44

<0.20 <0.20 <0.20 <0.20 <0.20

8.6 7.0 7.0 7.1 <5.0

0.544 0.500 0.640 0.801 0.886

50600 51300 60800 66600 61200

5.71 4.76 7.69 10.1 14.3

1.71 2.66 2.45 3.42 4.68

19.9 19.1 20.7 26.1 12.6

4880 5350 5660 8130 12200

2.74 2.76 3.35 5.51 8.10

3.8 3.2 5.9 12.6 10.3

3670 3920 4410 5180 13600

36.2 50.9 95.0 85.4 282

0.0336 0.0341 0.0251 0.0294 0.0379

4.41 2.01 1.64 1.52 1.45

10.3 9.35 10.6 13.9 18.4

1440 1270 1430 1690 1240

330 350 650 1150 1180

2.27 1.87 1.64 1.72 1.29

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
03-AUG-18 04-AUG-18 04-AUG-18 04-AUG-18 04-AUG-18

RG_EROL_SE_201
80803-1430

RG_WWER_SE_2
0180804-1100

RG_WWER_SE_2
0180804-1130

RG_WWER_SE_2
0180804-1020

RG_WWER_SE_2
0180804-0930

L2142041-6 L2142041-7 L2142041-8 L2142041-9 L2142041-10

14:30 11:00 11:30 10:20 09:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

62.9 83.5 86.7 83.5 84.2

7.38 7.17 7.20 7.12 7.57

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

6.1 <1.0 <1.0 <1.0 <1.0

14.8 2.1 3.1 4.0 3.9

16.2 4.3 2.5 4.6 3.5

11.7 8.7 4.9 7.1 4.9

19.1 31.7 32.4 32.3 31.3

26.0 42.9 45.7 40.7 45.0

5.5 10.1 11.0 10.6 11.0

Sandy loam Silt loam Silt Silt loam Silt loam / Silt

5.04 6.1 6.3 5.8 7.6

4160 414 1480 753 884

0.33 <0.10 <0.10 <0.10 <0.10

3.49 0.39 0.73 0.52 0.47

129 494 446 453 395

0.32 <0.10 <0.10 <0.10 <0.10

<0.20 <0.20 <0.20 <0.20 <0.20

<5.0 <5.0 <5.0 <5.0 <5.0

0.689 0.118 0.260 0.139 0.192

93900 347000 320000 347000 270000

11.3 2.29 8.28 4.27 4.13

3.40 0.27 0.69 0.27 0.40

8.15 2.39 3.84 1.93 2.78

9480 704 2150 972 1520

5.40 1.54 2.66 1.28 2.13

6.8 <2.0 <2.0 <2.0 <2.0

11200 6450 6040 5260 4490

197 73.3 103 72.5 81.4

0.0279 0.0124 0.0175 0.0096 0.0139

0.95 2.35 1.08 0.74 0.63

12.3 1.62 4.17 1.71 2.06

1160 235 325 253 215

850 140 390 280 170

2.75 2.00 2.57 1.85 2.23

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
01-AUG-18 01-AUG-18 01-AUG-18 01-AUG-18 03-AUG-18

RG_GLMS_SE_20
180801-1043

RG_GLMS_SE_20
180801-0915

RG_DUP_SE_2018
0801-0931

RG_GLMS_SE_20
180801-1021

RG_ELKOA_SE_2
0180803-1045

L2142041-1 L2142041-2 L2142041-3 L2142041-4 L2142041-5

10:43 09:15 09:31 10:21 10:45

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

<0.10 <0.10 <0.10 0.15 0.16

162 149 179 256 84

157 150 160 179 86.1

5100 4300 3700 3600 1300

<0.050 <0.050 0.066 0.105 0.184

<2.0 <2.0 <2.0 <2.0 <2.0

77.0 96.0 109 128 14.1

<0.50 <0.50 <0.50 <0.50 <0.50

4.72 3.36 2.75 3.04 0.867

12.9 11.4 12.6 19.1 24.4

52.9 43.6 57.9 61.2 76.9

7.3 6.8 5.9 11.9 <1.0

<0.016 <0.017 <0.014 <0.015 <0.047

<0.016 <0.017 <0.014 <0.015 0.0111

<0.032 <0.033 <0.028 <0.030 <0.010

<0.013 <0.013 <0.011 <0.012 0.0389

<0.032 <0.033 <0.028 <0.030 0.067

<0.032 <0.033 <0.028 <0.030 0.048

0.037 <0.033 <0.028 <0.030 0.100

<0.032 <0.033 <0.028 <0.030 0.069

<0.032 <0.033 <0.028 <0.030 0.034

<0.032 <0.033 <0.028 <0.030 0.022

0.079 0.055 0.058 0.066 0.150

<0.016 <0.017 <0.014 <0.015 <0.014

<0.032 <0.033 <0.028 <0.030 0.101

0.049 0.045 0.060 0.060 0.118

<0.032 <0.033 <0.028 <0.030 0.026

0.054 0.058 0.080 0.100 0.452

0.096 0.101 0.139 0.183 0.733

0.034 0.037 0.043 0.058 0.275

<0.032 <0.033 <0.028 <0.030 0.124

0.090 0.082 0.109 0.133 0.467

<0.032 <0.033 <0.028 <0.030 0.100

<0.032 <0.033 <0.028 <0.030 <0.010

89.5 85.9 82.4 86.6 85.9

97.4 95.7 93.6 105.0 98.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLHM DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
03-AUG-18 04-AUG-18 04-AUG-18 04-AUG-18 04-AUG-18

RG_EROL_SE_201
80803-1430

RG_WWER_SE_2
0180804-1100

RG_WWER_SE_2
0180804-1130

RG_WWER_SE_2
0180804-1020

RG_WWER_SE_2
0180804-0930

L2142041-6 L2142041-7 L2142041-8 L2142041-9 L2142041-10

14:30 11:00 11:30 10:20 09:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.11 <0.10 <0.10 <0.10 <0.10

96 74 77 82 72

103 306 245 211 196

2700 2400 3000 2200 3000

0.128 <0.050 <0.050 <0.050 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

12.7 8.9 14.2 13.8 15.2

<0.50 <0.50 <0.50 <0.50 <0.50

0.805 1.05 0.600 0.403 0.466

18.4 1.79 4.00 1.83 1.95

53.5 10.0 21.4 8.9 15.8

<1.0 <1.0 <1.0 <1.0 <1.0

<0.010 <0.014 <0.017 <0.014 <0.014

0.0104 <0.014 <0.017 <0.014 <0.014

<0.010 <0.027 <0.034 <0.027 <0.028

0.0291 <0.011 <0.014 <0.011 <0.011

0.153 <0.027 <0.034 <0.027 <0.028

0.130 <0.027 <0.034 <0.027 <0.028

0.239 <0.027 <0.034 <0.027 <0.028

0.122 <0.027 <0.034 <0.027 <0.028

0.072 <0.027 <0.034 <0.027 <0.028

0.075 <0.027 <0.034 <0.027 <0.028

0.187 0.036 0.035 0.030 <0.028

0.0346 <0.014 <0.017 <0.014 <0.014

0.202 <0.027 <0.034 <0.027 <0.028

0.021 0.038 0.038 0.032 <0.028

0.075 <0.027 <0.034 <0.027 <0.028

0.111 0.157 0.157 0.139 0.086

0.176 0.244 0.253 0.218 0.134

0.094 0.077 0.081 0.070 0.042

0.042 <0.027 <0.034 <0.027 <0.028

0.177 0.130 0.129 0.113 0.077

0.139 <0.027 <0.034 <0.027 <0.028

<0.010 <0.027 <0.034 <0.027 <0.028

84.9 87.5 87.2 86.3 93.7

95.3 99.2 97.9 98.9 106.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
01-AUG-18 01-AUG-18 01-AUG-18 01-AUG-18 03-AUG-18

RG_GLMS_SE_20
180801-1043

RG_GLMS_SE_20
180801-0915

RG_DUP_SE_2018
0801-0931

RG_GLMS_SE_20
180801-1021

RG_ELKOA_SE_2
0180803-1045

L2142041-1 L2142041-2 L2142041-3 L2142041-4 L2142041-5

10:43 09:15 09:31 10:21 10:45

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

79.3 79.3 70.7 82.2 78.0

95.7 89.9 90.2 96.6 92.0

0.033 0.032 0.027 0.029 0.079

0.50 0.37 0.32 0.35 1.21

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
03-AUG-18 04-AUG-18 04-AUG-18 04-AUG-18 04-AUG-18

RG_EROL_SE_201
80803-1430

RG_WWER_SE_2
0180804-1100

RG_WWER_SE_2
0180804-1130

RG_WWER_SE_2
0180804-1020

RG_WWER_SE_2
0180804-0930

L2142041-6 L2142041-7 L2142041-8 L2142041-9 L2142041-10

14:30 11:00 11:30 10:20 09:30

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

77.7 81.2 79.8 82.0 88.5

93.5 90.9 90.0 89.6 98.1

0.221 0.026 <0.033 0.026 <0.027

3.05 0.30 0.37 0.30 <0.30

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2142041-1

L2142041-10

L2142041-2

L2142041-3

L2142041-4

L2142041-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_GLMS_SE_20180801-10

RG_WWER_SE_20180804-0

RG_GLMS_SE_20180801-09

RG_DUP_SE_20180801-093

RG_GLMS_SE_20180801-10

RG_WWER_SE_20180804-1

Client Sample  ID       Description      

DLHM

DLQ

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

24-AUG-18 18:30 (MT)

L2142041 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            

Version: FINAL   
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Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects Pro

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4172074

R4168714

R4163185

Batch

Batch

Batch

LCS

MB

IRM

LCS

MB

CRM

CRM

CRM

DUP

LCS

LCS

LCS

MB

MB

MB

WG2844069-2

WG2844069-3

WG2843960-2

WG2843960-4

WG2843960-3

WG2844926-4

WG2844926-9

WG2845400-4

WG2844926-10

WG2844926-3

WG2844926-8

WG2845400-3

WG2844926-1

WG2844926-6

WG2845400-1

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

TILL-1

L2142041-4

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

95.9

<0.050

97.7

101.3

<0.05

100.3

97.0

113.2

0.0281

88.7

104.0

95.6

<0.0050

<0.0050

<0.0050

16-AUG-18

16-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

4.7 40

80-120

80-120

90-110

70-130

70-130

70-130

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

0.05

0.05

0.005

0.005

0.005

0.0294
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Quality Control Report
Page 2 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4163196Batch
CRM

MB

WG2845400-4

WG2845400-1

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

127.5

121.1

122.3

118.1

115.6

109.6

3.1

118.3

121.9

127.1

123.5

118.0

124.1

116.9

121.0

128.2

128.1

98.9

121.1

129.0

124.4

0.39

0.27

120.9

112.1

0.142

1.2

121.6

0.19

112.8

125.1

120.4

0.9

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 3 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4163196Batch
MBWG2845400-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 4 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
CRM

CRM

WG2844926-4

WG2844926-9

TILL-1

TILL-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

113.1

102.5

103.8

99.9

100.0

91.1

3.4

99.6

122.2

110.6

106.0

102.8

106.5

97.3

114.3

110.4

112.1

118.1

106.3

100.2

112.0

0.30

0.23

111.2

108.6

0.126

1.1

118.1

0.18

98.6

108.5

102.4

0.9

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 5 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
CRM

DUP

WG2844926-9

WG2844926-10

TILL-1

L2142041-4

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

115.7

109.8

109.1

103.9

96.8

96.2

3.1

102.3

110.3

114.0

113.4

108.9

112.1

102.1

110.7

113.9

115.7

122.5

111.1

106.8

110.9

0.29

0.24

113.1

105.9

0.128

1.1

115.9

0.16

101.5

113.2

107.7

0.9

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

14



Quality Control Report
Page 6 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
DUPWG2844926-10 L2142041-4

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

10000

0.34

4.23

321

0.42

<0.20

6.4

0.788

61800

8.42

3.02

24.5

7370

5.33

10.6

4700

80.3

1.34

12.8

1580

950

1.61

0.14

219

170

3300

0.087

<2.0

121

<0.50

2.92

16.9

56.3

10.6

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

15

14

5.9

4.7

5.9

N/A

11

1.6

7.5

18

12

6.5

9.7

3.4

17

9.7

6.1

13

8.7

6.7

19

6.2

11

15

4.9

9.2

19

N/A

5.9

N/A

4.1

12

8.3

11

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

11700

0.40

4.48

337

0.44

<0.20

7.1

0.801

66600

10.1

3.42

26.1

8130

5.51

12.6

5180

85.4

1.52

13.9

1690

1150

1.72

0.15

256

179

3600

0.105

<2.0

128

<0.50

3.04

19.1

61.2

11.9

14



Quality Control Report
Page 7 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
MBWG2844926-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

14



Quality Control Report
Page 8 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
MBWG2844926-6

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 9 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4169230

R4174869

Batch

Batch

LCS

MB

DUP

LCS

WG2847579-2

WG2847579-1

WG2851862-7

WG2851862-1

L2142041-1

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

104.1

<0.25

<0.016

<0.016

<0.032

<0.013

<0.032

<0.032

<0.032

<0.032

<0.032

<0.032

0.069

<0.016

0.040

0.048

<0.032

0.053

0.097

0.037

<0.032

0.087

0.034

<0.032

83.2

83.1

91.3

86.7

98.6

95.2

13-AUG-18

13-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

13

N/A

N/A

2.0

N/A

2.7

1.3

6.7

N/A

3.0

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

60-130

60-130

50-150

60-130

60-130

60-130

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.016

<0.016

<0.032

<0.013

<0.032

<0.032

0.037

<0.032

<0.032

<0.032

0.079

<0.016

<0.032

0.049

<0.032

0.054

0.096

0.034

<0.032

0.090

<0.032

<0.032
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Quality Control Report
Page 10 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4174869Batch
LCS

LCS

WG2851862-1

WG2851862-5

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

97.4

110.7

99.4

94.5

99.9

109.1

97.9

78.6

104.0

79.4

79.9

84.9

89.0

86.0

97.5

80.6

93.5

95.8

52.1

95.7

105.5

108.2

106.9

122.8

108.7

105.7

105.9

117.5

102.1

94.0

122.6

93.0

91.2

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 11 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4174869Batch
LCS

MB

MB

WG2851862-5

WG2851862-2

WG2851862-6

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

97.7

103.8

97.3

103.2

91.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

85.4

85.0

88.4

93.4

<0.0050

<0.0050

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

16-AUG-18

16-AUG-18

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005
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Quality Control Report
Page 12 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4174869Batch
MB

MS

WG2851862-6

WG2851862-8 L2142041-2

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

99.7

98.7

98.7

103.8

92.4

93.0

85.5

96.8

107.1

117.8

112.2

97.0

111.8

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 13 ofReport Date: 24-AUG-18Workorder: L2142041

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4174869

R4182694

R4182706

R4171512

Batch

Batch

Batch

Batch

MS

IRM

DUP

IRM

IRM

WG2851862-8

WG2859450-1

WG2859479-2

WG2859479-1

WG2844102-2

L2142041-2

SAL-STD9

L2142041-2

SAL-STD9

2017-PSA

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:9)

pH (1:9)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

107.8

104.4

109.1

100.8

98.4

108.4

87.3

87.2

88.2

110.4

96.2

100.9

87.1

8.10

7.98

8.51

2.1

3.4

9.8

15.1

13.4

12.9

22.1

21.3

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

0.03 0.3

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

8.36-8.96

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

pH

pH

%

%

%

%

%

%

%

%

J7.95
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Quality Control Report
Page 14 ofReport Date: 24-AUG-18Workorder: L2142041

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

07-AUG-18

Lab Work Order #: L2142096

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
24-AUG-18 18:53 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL FACILITY/ LENTIC AREA SUPPORTING 
STUDY

Job Reference: 
VPO00563597   Project P.O. #: 

Regional Effects ProC of C Numbers:
Legal Site Desc: 



24-AUG-18 18:53 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2142096 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SEC SEC
03-AUG-18 03-AUG-18 03-AUG-18 02-AUG-18 02-AUG-18

RG_ELKOA_SE_2
0180803-0955

RG_ELKOA_SE_2
0180803-1013

RG_ELKOA_SE_2
0180803-1030

RG_MI16_SEC_20
180802-1250

RG_MI16_SEC_20
180802-1200

L2142096-1 L2142096-2 L2142096-3 L2142096-4 L2142096-5

09:55 10:13 10:30 12:50 12:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

51.1 40.0 45.2 84.6 82.5

7.74 7.82 7.80 6.93 6.79

<1.0 2.6 <1.0 <1.0 <1.0

<1.0 1.5 1.3 <1.0 <1.0

<1.0 <1.0 1.5 <1.0 <1.0

8.2 3.7 1.9 <1.0 <1.0

27.8 30.2 12.5 <1.0 <1.0

18.6 28.7 32.3 <1.0 <1.0

17.5 14.8 22.9 36.6 36.3

21.3 13.8 22.4 50.3 51.7

5.7 4.0 5.2 11.7 11.5

Sandy loam Sandy loam Sandy loam Silt Silt

3.62 2.66 3.41 8.2 8.21

6120 7480 9320 4460 9890

0.50 0.47 0.54 0.19 0.51

4.33 4.82 4.61 1.66 5.33

124 141 139 244 235

0.45 0.46 0.52 0.29 0.64

<0.20 <0.20 <0.20 <0.20 <0.20

5.7 8.0 12.6 17.4 13.7

0.742 0.557 0.788 0.741 1.05

78700 63600 65200 209000 156000

12.5 14.7 16.8 12.1 20.0

4.53 4.18 5.09 1.31 4.31

9.86 8.93 11.9 7.96 14.8

11500 12300 13600 5010 13000

7.61 7.26 7.97 3.24 7.41

10.7 10.4 12.8 5.9 12.8

12600 13800 15000 6360 13200

247 208 240 59.9 142

0.0355 0.0312 0.0386 0.0280 0.0473

0.95 0.99 1.16 1.21 2.13

16.4 15.1 18.6 8.40 21.2

1330 1400 1250 1110 1430

1230 1750 2040 1720 2830

1.65 0.86 1.26 13.9 11.7

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SEC SEC SEC
02-AUG-18 02-AUG-18 02-AUG-18 02-AUG-18 02-AUG-18

RG_MCWAGC_SE
_20180802-1603

RG_MCWAGC_SE
_20180802-1551

RG_MI16_SEC_20
180802-0923

RG_MI16_SEC_20
180802-1007

RG_DUP_SEC_20
180802-0923

L2142096-6 L2142096-7 L2142096-8 L2142096-9 L2142096-10

16:03 15:51 09:23 10:07 09:23

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

76.2 82.5 79.6 85.2 77.6

6.46

7.06 6.99 6.49 6.45

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

2.5 1.2 <1.0 <1.0 <1.0

3.7 1.6 1.9 <1.0 2.0

40.0 42.3 39.5 38.4 38.7

46.5 49.0 50.5 49.5 50.7

6.4 5.7 7.8 11.1 8.3

Silt Silt Silt Silt Silt

8.99 8.2 7.1 8.9 6.9

11300 7310 4580 4380 7330

0.33 0.30 0.25 0.18 0.35

3.35 1.33 2.68 1.78 3.65

300 339 203 245 240

0.67 0.41 0.35 0.29 0.50

<0.20 <0.20 <0.20 <0.20 <0.20

10.9 9.1 5.9 9.1 11.6

1.58 0.823 0.673 0.549 0.750

25900 144000 181000 216000 201000

17.5 11.1 10.7 11.5 16.1

3.88 2.58 2.23 1.28 2.92

16.8 9.77 9.17 6.83 11.1

11600 6000 7170 5440 9680

8.12 5.50 4.46 3.02 5.35

15.1 10.2 6.9 5.8 9.9

3840 4000 9000 6460 11300

35.5 60.0 88.3 63.1 110

0.0440 0.0292 0.0341 0.0262 0.0335

1.21 2.02 0.94 0.94 1.22

15.1 9.64 11.2 7.61 14.5

999 626 823 996 993

1910 1270 1170 1780 2110

4.60 4.31 8.11 13.9 10.2

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SEC SEC
03-AUG-18 03-AUG-18 03-AUG-18 02-AUG-18 02-AUG-18

RG_ELKOA_SE_2
0180803-0955

RG_ELKOA_SE_2
0180803-1013

RG_ELKOA_SE_2
0180803-1030

RG_MI16_SEC_20
180802-1250

RG_MI16_SEC_20
180802-1200

L2142096-1 L2142096-2 L2142096-3 L2142096-4 L2142096-5

09:55 10:13 10:30 12:50 12:00

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.14 0.11 0.14 <0.10 0.20

89 99 109 147 171

101 80.3 85.0 260 199

<1000 <1000 <1000 4300 7500

0.177 0.169 0.221 0.217 0.528

<2.0 <2.0 <2.0 <2.0 <2.0

13.3 25.7 25.3 15.3 25.6

<0.50 <0.50 <0.50 <0.50 <0.50

0.893 0.896 1.01 1.14 1.64

24.4 31.0 33.7 14.2 30.9

68.3 66.3 75.5 40.3 92.6

<1.0 <1.0 <1.0 1.1 1.5

<0.010 <0.0060 <0.0080 <0.015 <0.019

0.0106 <0.0050 <0.0050 <0.015 <0.013

<0.010 <0.010 <0.010 <0.029 <0.026

0.0263 0.0060 <0.0040 <0.012 <0.010

0.065 0.019 0.011 <0.029 0.029

0.050 0.015 <0.010 <0.029 <0.026

0.089 0.030 0.023 0.064 0.088

0.055 0.021 0.021 0.073 0.098

0.031 0.010 0.010 <0.029 0.029

0.031 <0.010 <0.010 <0.029 <0.026

0.089 0.045 0.038 0.099 0.134

0.0113 <0.0050 <0.0050 <0.015 <0.013

0.128 0.056 0.018 <0.029 0.036

0.028 <0.010 0.015 0.047 0.059

0.027 <0.010 <0.010 <0.029 <0.026

0.091 0.052 0.097 0.282 0.398

0.154 0.075 0.150 0.435 0.604

0.060 0.028 0.050 0.150 0.211

0.046 0.022 0.095 <0.029 0.069

0.173 0.085 0.104 0.261 0.363

0.094 0.048 0.018 0.032 0.045

<0.010 <0.010 <0.010 <0.029 <0.026

86.8 87.2 85.7 87.6 89.8

109.7 109.9 108.4 110.0 111.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLHM DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SEC SEC SEC
02-AUG-18 02-AUG-18 02-AUG-18 02-AUG-18 02-AUG-18

RG_MCWAGC_SE
_20180802-1603

RG_MCWAGC_SE
_20180802-1551

RG_MI16_SEC_20
180802-0923

RG_MI16_SEC_20
180802-1007

RG_DUP_SEC_20
180802-0923

L2142096-6 L2142096-7 L2142096-8 L2142096-9 L2142096-10

16:03 15:51 09:23 10:07 09:23

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.15 <0.10 0.12 <0.10 0.15

138 203 126 153 156

47.1 146 212 254 238

6900 5000 5800 5000 8000

0.396 0.230 0.252 0.184 0.367

<2.0 <2.0 <2.0 <2.0 <2.0

14.1 8.3 8.3 18.2 22.4

<0.50 <0.50 <0.50 <0.50 <0.50

1.20 2.61 1.01 0.863 1.17

24.1 15.7 15.0 14.4 23.6

74.9 51.6 55.3 39.5 66.5

2.0 1.2 <1.0 1.1 1.3

<0.010 <0.014 <0.014 <0.015 <0.014

<0.010 <0.014 <0.011 <0.015 <0.010

<0.020 <0.027 <0.022 <0.030 <0.020

<0.0080 <0.011 <0.0088 <0.012 <0.0080

<0.020 <0.027 0.023 <0.030 <0.020

<0.020 <0.027 <0.022 <0.030 <0.020

0.033 0.052 0.071 0.044 0.059

0.032 0.058 0.077 0.052 0.064

<0.020 <0.027 <0.022 <0.030 <0.020

<0.020 <0.027 <0.022 <0.030 <0.020

0.048 0.080 0.112 0.073 0.093

<0.010 <0.014 <0.011 <0.015 <0.010

<0.020 <0.027 0.027 <0.030 0.025

<0.020 0.042 0.046 0.036 0.037

<0.020 <0.027 <0.022 <0.030 <0.020

0.137 0.267 0.324 0.219 0.272

0.209 0.411 0.483 0.332 0.405

0.087 0.132 0.182 0.116 0.151

<0.020 <0.027 0.048 <0.030 0.038

0.126 0.222 0.303 0.194 0.261

<0.020 <0.027 0.037 <0.030 0.030

<0.020 <0.027 <0.022 <0.030 <0.020

85.6 92.2 93.4 85.6 84.2

108.8 115.2 112.9 107.1 107.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLQ DLHM DLQ

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SEC SEC
03-AUG-18 03-AUG-18 03-AUG-18 02-AUG-18 02-AUG-18

RG_ELKOA_SE_2
0180803-0955

RG_ELKOA_SE_2
0180803-1013

RG_ELKOA_SE_2
0180803-1030

RG_MI16_SEC_20
180802-1250

RG_MI16_SEC_20
180802-1200

L2142096-1 L2142096-2 L2142096-3 L2142096-4 L2142096-5

09:55 10:13 10:30 12:50 12:00

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

81.8 80.9 80.8 82.2 82.7

98.8 98.4 96.2 102.7 101.3

0.084 0.023 <0.020 0.034 0.035

1.19 0.35 0.26 0.66 0.86

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SEC SEC SEC
02-AUG-18 02-AUG-18 02-AUG-18 02-AUG-18 02-AUG-18

RG_MCWAGC_SE
_20180802-1603

RG_MCWAGC_SE
_20180802-1551

RG_MI16_SEC_20
180802-0923

RG_MI16_SEC_20
180802-1007

RG_DUP_SEC_20
180802-0923

L2142096-6 L2142096-7 L2142096-8 L2142096-9 L2142096-10

16:03 15:51 09:23 10:07 09:23

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

80.7 90.2 88.9 81.3 80.2

97.6 105.8 102.3 95.5 96.1

0.022 0.031 0.029 0.032 0.025

0.37 0.56 0.70 0.53 0.56

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2142096-10

L2142096-4

L2142096-5

L2142096-6

L2142096-7

L2142096-8

L2142096-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_DUP_SEC_20180802-09

RG_MI16_SEC_20180802-12

RG_MI16_SEC_20180802-12

RG_MCWAGC_SE_2018080

RG_MCWAGC_SE_2018080

RG_MI16_SEC_20180802-09

RG_MI16_SEC_20180802-10

Client Sample  ID       Description      

DLHM

DLQ

DUP-H

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Duplicate results outside ALS DQO, due to sample heterogeneity.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

24-AUG-18 18:53 (MT)

L2142096 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2142096-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
L2142096-1, -10, -2, -3, -4, -5, -6, -7, -8, -9

Anthracene
Fluoranthene

DUP-H
DUP-H

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate

QC Type Description

9
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PH-1:9-CL

PSA-PIPET-DETAIL-SK

pH (1:9 H2O)

Particle size - Sieve and Pipette

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

Soil

Soil

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects Pro

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4172074

R4173028

R4168714

R4168721

R4163185

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

IRM

LCS

MB

DUP

IRM

LCS

MB

CRM

DUP

LCS

MB

WG2844069-2

WG2844069-3

WG2844073-2

WG2844073-3

WG2843960-2

WG2843960-4

WG2843960-3

WG2843963-1

WG2843963-2

WG2843963-4

WG2843963-3

WG2845400-4

WG2845400-5

WG2845400-3

WG2845400-1

08-109_SOIL

SULFADIAZINE

L2142096-10

08-109_SOIL

SULFADIAZINE

TILL-1

L2142096-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

95.9

<0.050

96.4

<0.050

97.7

101.3

<0.05

11.7

96.0

99.5

<0.05

113.2

0.0327

95.6

<0.0050

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

0.1

8.1

20

40

80-120

80-120

80-120

90-110

80-120

90-110

70-130

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

%

mg/kg

0.05

0.05

0.05

0.05

0.005

11.7

0.0355
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Quality Control Report
Page 2 ofReport Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4163196Batch
CRM

MB

WG2845400-4

WG2845400-1

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

127.5

121.1

122.3

118.1

115.6

109.6

3.1

118.3

121.9

127.1

123.5

118.0

124.1

116.9

121.0

128.2

128.1

98.9

121.1

129.0

124.4

0.39

0.27

120.9

112.1

0.142

1.2

121.6

0.19

112.8

125.1

120.4

0.9

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 3 ofReport Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4163196Batch
MBWG2845400-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 4 ofReport Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
DUPWG2845400-5 L2142096-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

6860

0.48

4.78

149

0.45

<0.20

6.1

0.795

77600

14.1

4.98

10.5

12900

7.37

10.8

13700

268

0.94

17.8

1400

1430

1.77

0.14

98

96.5

<1000

0.174

<2.0

17.0

<0.50

0.893

27.8

73.2

<1.0

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

11

5.4

9.9

18

0.6

N/A

6.4

6.8

1.4

12

9.5

6.1

11

3.2

0.7

7.6

8.3

1.5

8.0

4.8

15

6.9

2.8

9.0

4.3

N/A

1.7

N/A

24

N/A

0.0

13

7.0

N/A

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

6120

0.50

4.33

124

0.45

<0.20

5.7

0.742

78700

12.5

4.53

9.86

11500

7.61

10.7

12600

247

0.95

16.4

1330

1230

1.65

0.14

89

101

<1000

0.177

<2.0

13.3

<0.50

0.893

24.4

68.3

<1.0
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Quality Control Report
Page 5 ofReport Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4170271

R4172610

Batch

Batch

DUP

LCS

MB

DUP

LCS

WG2849124-3

WG2849124-2

WG2849124-1

WG2851452-7

WG2851452-1

L2142096-1

L2142096-1

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

50.4

101.4

<0.25

<0.010

0.0067

<0.010

0.0129

0.061

0.053

0.100

0.033

0.030

0.060

0.097

0.0130

0.073

0.023

0.031

0.091

0.154

0.058

0.045

0.143

0.059

<0.010

90.8

91.2

93.7

92.5

15-AUG-18

15-AUG-18

15-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

1.3

N/A

45

N/A

68

5.9

5.6

12

5.3

5.6

9.1

8.6

14

55

18

13

0.3

0.1

2.7

4.0

19

46

N/A

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

60-130

60-130

50-150

60-130

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.25

RPD-NA

RPD-NA

DUP-H

DUP-H

RPD-NA

51.1

<0.010

0.0106

<0.010

0.0263

0.065

0.050

0.089

0.031

0.031

0.055

0.089

0.0113

0.128

0.028

0.027

0.091

0.154

0.060

0.046

0.173

0.094

<0.010
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Quality Control Report
Page 6 ofReport Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4172610Batch
LCS

LCS

WG2851452-1

WG2851452-5

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

104.3

104.7

104.3

107.0

107.5

107.7

106.8

106.9

95.1

91.6

100.9

92.3

90.3

92.5

105.2

92.7

95.7

91.4

91.2

90.3

103.5

95.9

111.0

114.8

114.6

112.5

114.6

116.5

109.3

112.5

98.7

93.0

111.8

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4172610Batch
LCS

MB

MB

WG2851452-5

WG2851452-2

WG2851452-6

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

91.0

89.4

91.7

121.0

94.8

99.8

85.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

82.2

84.3

91.3

98.0

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 8 ofReport Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4172610Batch
MB

MS

WG2851452-6

WG2851452-4 L2142096-3

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

82.1

81.3

87.6

105.6

79.3

78.2

96.5

91.7

107.3

109.7

110.3

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 9 ofReport Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4172610

R4182694

R4182706

R4171521

Batch

Batch

Batch

Batch

MS

DUP

IRM

IRM

IRM

DUP

WG2851452-4

WG2859450-4

WG2859450-1

WG2859450-3

WG2859479-1

WG2844108-1

L2142096-3

L2142096-7

SAL-STD9

SAL-STD9

SAL-STD9

L2142096-6

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

98.6

107.6

108.7

103.7

100.8

104.3

84.5

100.3

69.0

66.1

71.9

108.0

91.9

103.7

84.6

7.00

8.10

7.99

8.51

<1.0

<1.0

<1.0

<1.0

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

0.01

N/A

N/A

N/A

N/A

0.2

25

5

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

7.7-8.3

8.36-8.96

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

pH

pH

pH

%

%

%

%

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

6.99

<1.0

<1.0

<1.0

<1.0
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Quality Control Report
Page 10 ofReport Date: 24-AUG-18Workorder: L2142096

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4171521

R4171750

Batch

Batch

DUP

IRM

IRM

WG2844108-1

WG2844108-2

WG2842357-2

L2142096-6

2017-PSA

2017-PSA

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

2.5

3.9

39.2

46.3

7.1

2.4

3.8

10.3

15.8

13.5

13.2

21.2

19.9

2.8

3.5

9.4

13.3

13.1

15.8

23.9

18.3

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

0.0

0.1

0.9

0.3

0.7

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

J

J

2.5

3.7

40.0

46.5

6.4
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Quality Control Report
Page 11 ofReport Date: 24-AUG-18Workorder: L2142096

Sample Parameter Qualifier Definitions:

Description Qualifier      

DUP-H

J

RPD-NA

Duplicate results outside ALS DQO, due to sample heterogeneity.

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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24-AUG-18 19:11 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2142139 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

SEC SEC SEC SEC SEC
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18

RG_DUP_SEC_20
180803-0900

RG_MCIMCC_SEC
_20180803-0900

RG_MCIMCC_SEC
_20180803-1230

RG_MCIMCC_SEC
_20180803-1330

RG_MCIMCC_SEC
_20180803-1430

L2142139-1 L2142139-2 L2142139-3 L2142139-4 L2142139-5

09:00 09:00 12:30 13:30 14:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

61.4 61.1 65.8 48.3 60.2

7.33 7.22 7.48 7.70 7.33

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 1.6 <1.0

1.1 <1.0 1.0 4.1 <1.0

5.3 6.0 5.5 9.6 <1.0

12.3 10.1 11.4 11.4 1.9

23.1 24.0 26.4 20.3 20.9

42.8 43.1 41.7 38.2 53.0

15.3 15.6 13.8 14.8 23.0

Silt loam Silt loam Silt loam Silt loam Silt loam

16.8 16.5 12.6 11.6 16.7

5330 5710 4480 7030 7850

0.35 0.38 0.35 0.51 0.58

3.32 3.50 3.35 5.65 5.21

413 432 351 327 509

0.43 0.44 0.34 0.58 0.67

<0.20 <0.20 <0.20 <0.20 <0.20

11.4 11.7 9.1 10.0 12.7

3.17 3.21 2.06 1.48 2.03

209000 222000 247000 80000 121000

8.29 8.80 7.25 11.6 12.5

88.1 93.6 67.9 30.3 52.3

12.3 12.6 10.3 18.4 20.6

5560 5700 6610 11500 9240

5.70 5.66 4.50 8.38 9.68

4.6 5.0 4.4 9.1 8.9

7260 7720 7030 9650 8280

346 366 337 231 245

0.0427 0.0517 0.0368 0.0484 0.0704

1.12 1.14 1.46 1.52 1.73

99.3 106 106 55.5 95.1

449 449 460 878 758

1350 1430 1160 1670 1870

6.96 7.01 6.76 4.22 9.79

<0.10 <0.10 <0.10 0.13 0.14

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



24-AUG-18 19:11 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2142139 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

SEC SE SE SE SE
03-AUG-18 04-AUG-18 02-AUG-18 02-AUG-18 02-AUG-18

RG_MCIMCC_SEC
_20180803-1100

RG_WWER_SE_2
0180804-1000

RG_LFSRIM_SE_2
0180802-1432

RG_LFSRIM_SE_2
0180802-1644

RG_LFSRIM_SE_2
0180802-1700

L2142139-6 L2142139-7 L2142139-8 L2142139-9 L2142139-10

11:00 10:00 14:32 16:44 17:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

70.7 80.1 44.3 78.8 68.2

7.02 7.19 7.50 7.11 7.62

<1.0 <1.0 8.5 <1.0 <1.0

<1.0 <1.0 21.3 3.6 <1.0

<1.0 <1.0 17.4 3.2 <1.0

<1.0 <1.0 9.9 2.1 <1.0

4.3 <1.0 5.3 1.7 <1.0

20.1 <1.0 5.1 2.4 <1.0

25.2 36.9 7.4 31.3 3.2

37.7 52.3 14.8 45.2 34.4

11.8 10.5 10.2 10.4 61.9

Silt loam Silt Sandy loam Silt loam / Silt Silty clay

10.3 8.7 2.52 7.73 2.23

5660 1040 20900 18800 25800

0.37 <0.10 0.24 0.22 0.64

3.68 0.56 1.75 2.43 8.31

304 550 140 198 263

0.37 <0.10 1.09 0.93 1.47

<0.20 <0.20 0.25 0.21 0.30

10.0 5.0 11.2 16.1 25.2

1.81 0.205 0.554 1.40 1.32

233000 351000 5200 8120 37600

8.77 4.66 23.3 21.3 32.5

117 0.58 8.42 7.51 13.8

12.0 3.88 13.4 14.3 35.0

7290 1690 27000 25300 41000

5.10 2.61 14.2 13.2 17.9

6.2 <2.0 58.8 48.6 44.3

7170 5770 6770 5760 10600

384 111 82.8 73.8 383

0.0346 0.0154 0.0207 0.0310 0.0370

1.69 0.85 0.85 1.01 2.64

126 2.95 25.0 22.7 39.6

551 246 526 602 1070

1440 200 2710 2220 5060

8.79 3.07 0.43 0.80 0.73

<0.10 <0.10 <0.10 0.11 0.14

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



24-AUG-18 19:11 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2142139 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

SE SE
02-AUG-18 02-AUG-18

RG_LFSRIM_SE_2
0180802-1720

RG_LFSRIM_SE_2
0180802-1750

L2142139-11 L2142139-12

17:20 17:50

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

82.9 76.2

7.40 7.21

<1.0 <1.0

<1.0 2.7

<1.0 1.7

<1.0 1.3

<1.0 1.1

<1.0 1.3

27.0 20.5

43.6 46.1

25.4 25.3

Silt loam Silt loam

16.9 8.22

14700 20400

0.39 0.23

4.03 4.61

238 254

0.87 1.23

<0.20 0.26

23.0 18.1

0.693 0.374

24900 14000

19.2 25.7

8.07 11.2

19.3 17.7

23300 29300

12.7 16.1

28.1 51.1

7430 8110

248 166

0.0474 0.0255

1.05 0.49

20.9 24.1

900 870

2510 3150

1.18 0.51

<0.10 <0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEC SEC SEC SEC SEC
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18

RG_DUP_SEC_20
180803-0900

RG_MCIMCC_SEC
_20180803-0900

RG_MCIMCC_SEC
_20180803-1230

RG_MCIMCC_SEC
_20180803-1330

RG_MCIMCC_SEC
_20180803-1430

L2142139-1 L2142139-2 L2142139-3 L2142139-4 L2142139-5

09:00 09:00 12:30 13:30 14:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

248 264 267 137 208

305 316 342 154 243

5500 6000 7400 3200 4400

0.183 0.182 0.170 0.264 0.261

<2.0 <2.0 <2.0 <2.0 <2.0

7.3 7.1 7.8 9.0 8.1

<0.50 <0.50 <0.50 <0.50 <0.50

1.47 1.56 1.94 0.894 1.32

18.5 19.3 15.0 23.2 25.9

301 316 252 154 224

<1.0 <1.0 <1.0 1.3 1.1

<0.24 <0.26 <0.16 <0.18 <0.32

0.0477 0.0486 0.0280 0.0305 0.0587

<0.010 <0.010 <0.013 <0.020 <0.010

<0.084 <0.083 <0.054 <0.066 <0.083

0.307 0.302 0.193 0.210 0.364

0.255 0.258 0.161 0.169 0.287

0.929 0.932 0.599 0.644 1.08

1.08 1.09 0.699 0.741 1.25

0.496 0.495 0.337 0.338 0.574

0.071 0.071 0.034 0.044 0.071

1.51 1.44 0.916 1.02 1.78

0.161 0.153 0.104 0.109 0.193

0.298 0.278 0.182 0.197 0.364

0.875 0.856 0.536 0.585 1.04

0.104 0.108 0.074 0.071 0.119

5.26 5.05 2.89 3.52 5.54

9.03 8.73 4.93 6.02 9.36

3.03 3.03 1.69 1.76 3.35

0.013 0.016 <0.013 <0.010 0.019

4.02 3.92 2.59 2.90 4.66

0.446 0.437 0.277 0.309 0.546

<0.010 <0.010 <0.013 <0.010 <0.010

88.2 88.7 78.5 81.0 93.1

87.6 89.9 87.3 83.4 85.9

64.4 68.6 63.9 56.8 64.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM

DLHM DLCI

DLQ DLQ DLQ DLQ DLQ

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHC DLHC DLHM DLHC DLHC

DLHC DLHC DLHM DLHC DLHC

DLHM

DLHM

DLHC DLHC DLHM DLHC

DLHM

DLHM
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SOIL

SEC SE SE SE SE
03-AUG-18 04-AUG-18 02-AUG-18 02-AUG-18 02-AUG-18

RG_MCIMCC_SEC
_20180803-1100

RG_WWER_SE_2
0180804-1000

RG_LFSRIM_SE_2
0180802-1432

RG_LFSRIM_SE_2
0180802-1644

RG_LFSRIM_SE_2
0180802-1700

L2142139-6 L2142139-7 L2142139-8 L2142139-9 L2142139-10

11:00 10:00 14:32 16:44 17:00

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

277 80 101 143 175

371 290 61.7 71.2 131

7600 3800 2400 2800 1900

0.247 <0.050 0.194 0.221 0.443

<2.0 <2.0 <2.0 <2.0 <2.0

13.6 22.0 12.7 14.1 8.7

<0.50 <0.50 <0.50 <0.50 <0.50

1.97 0.771 0.253 0.347 0.429

17.6 2.78 28.8 32.1 48.3

258 24.9 100 103 161

<1.0 <1.0 1.6 2.2 1.5

<0.13 <0.012 <0.0050 <0.011 <0.0075

0.0236 <0.012 <0.0050 <0.011 <0.0075

<0.017 <0.023 <0.010 <0.022 <0.015

<0.039 <0.0092 <0.0040 <0.0088 <0.0060

0.152 <0.023 <0.010 <0.022 <0.015

0.122 <0.023 <0.010 <0.022 <0.015

0.471 <0.023 <0.010 <0.022 0.018

0.539 <0.023 <0.010 <0.022 0.016

0.266 <0.023 <0.010 <0.022 <0.015

0.032 <0.023 <0.010 <0.022 <0.015

0.717 0.026 <0.010 <0.022 0.033

0.0790 <0.012 <0.0050 <0.011 <0.0075

0.150 <0.023 <0.010 <0.022 <0.015

0.413 <0.023 <0.010 <0.022 <0.015

0.053 <0.023 <0.010 <0.022 <0.015

2.51 0.052 <0.010 <0.022 <0.015

4.26 0.080 <0.010 <0.022 0.017

1.47 0.027 <0.010 <0.022 <0.015

<0.017 <0.023 <0.010 <0.022 <0.015

2.01 0.051 <0.010 <0.022 0.038

0.225 <0.023 <0.010 <0.022 <0.015

<0.017 <0.023 <0.010 <0.022 <0.015

78.7 76.3 71.7 72.6 75.1

85.0 89.7 77.2 84.8 82.3

70.7 72.8 65.1 63.4 69.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLQ DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE
02-AUG-18 02-AUG-18

RG_LFSRIM_SE_2
0180802-1720

RG_LFSRIM_SE_2
0180802-1750

L2142139-11 L2142139-12

17:20 17:50

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

151 120

133 108

3700 2000

0.175 0.138

<2.0 <2.0

15.0 11.8

<0.50 <0.50

0.488 0.246

26.2 31.4

97.3 89.6

2.0 1.7

<0.014 <0.010

<0.014 <0.010

<0.028 <0.020

<0.011 <0.0080

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

<0.014 <0.010

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

0.185 <0.020

<0.028 <0.020

<0.028 <0.020

<0.028 <0.020

71.6 76.7

85.5 93.1

63.4 67.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SEC SEC SEC SEC SEC
03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18 03-AUG-18

RG_DUP_SEC_20
180803-0900

RG_MCIMCC_SEC
_20180803-0900

RG_MCIMCC_SEC
_20180803-1230

RG_MCIMCC_SEC
_20180803-1330

RG_MCIMCC_SEC
_20180803-1430

L2142139-1 L2142139-2 L2142139-3 L2142139-4 L2142139-5

09:00 09:00 12:30 13:30 14:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

85.6 85.8 85.4 83.0 86.6

0.576 0.571 0.368 0.389 0.667

9.40 9.34 5.94 6.43 10.9

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEC SE SE SE SE
03-AUG-18 04-AUG-18 02-AUG-18 02-AUG-18 02-AUG-18

RG_MCIMCC_SEC
_20180803-1100

RG_WWER_SE_2
0180804-1000

RG_LFSRIM_SE_2
0180802-1432

RG_LFSRIM_SE_2
0180802-1644

RG_LFSRIM_SE_2
0180802-1700

L2142139-6 L2142139-7 L2142139-8 L2142139-9 L2142139-10

11:00 10:00 14:32 16:44 17:00

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

81.8 80.7 76.4 84.2 83.3

0.282 0.022 <0.020 <0.021 <0.020

4.67 0.25 <0.15 <0.24 0.24

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE
02-AUG-18 02-AUG-18

RG_LFSRIM_SE_2
0180802-1720

RG_LFSRIM_SE_2
0180802-1750

L2142139-11 L2142139-12

17:20 17:50

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

83.9 92.8

<0.027 <0.020

<0.30 <0.21

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2142139-1

L2142139-10

L2142139-11

L2142139-12

L2142139-2

L2142139-3

L2142139-4

L2142139-5

L2142139-6

L2142139-7

L2142139-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_DUP_SEC_20180803-09

RG_LFSRIM_SE_20180802-1

RG_LFSRIM_SE_20180802-1

RG_LFSRIM_SE_20180802-1

RG_MCIMCC_SEC_2018080

RG_MCIMCC_SEC_2018080

RG_MCIMCC_SEC_2018080

RG_MCIMCC_SEC_2018080

RG_MCIMCC_SEC_2018080

RG_WWER_SE_20180804-1

RG_LFSRIM_SE_20180802-1

Client Sample  ID       Description      

DLCI

DLHC

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

24-AUG-18 19:11 (MT)

L2142139 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

Method Reference** Matrix 

Test Method References:            
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PH-1:2-CL

PSA-PIPET-DETAIL-SK

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

Soil

Soil

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects Pro

Version: FINAL   

12



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-AUG-18Workorder: L2142139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

Soil

R4168965

R4173028

R4168721

R4169654

R4163185

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

CRM

DUP

LCS

LCS

WG2845005-2

WG2845005-3

WG2844073-1

WG2844073-2

WG2844073-3

WG2843963-2

WG2843963-4

WG2843963-3

WG2846853-3

WG2846853-5

WG2846853-4

WG2845400-4

WG2845400-9

WG2845400-10

WG2845400-3

WG2845400-8

L2142139-3

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2142139-8

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

101.0

<0.050

4.78

96.4

<0.050

96.0

99.5

<0.05

91.5

99.7

<0.05

113.2

105.1

0.0169

95.6

109.0

14-AUG-18

14-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

4.9

20

20

40

80-120

80-120

80-120

90-110

80-120

90-110

70-130

70-130

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

%

%

0.05

0.05

0.05

0.05

4.55

0.0207

14



Quality Control Report
Page 2 ofReport Date: 24-AUG-18Workorder: L2142139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R4163185

R4163196

Batch

Batch

MB

MB

CRM

WG2845400-1

WG2845400-6

WG2845400-4 TILL-1

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

<0.0050

<0.0050

127.5

121.1

122.3

118.1

115.6

109.6

3.1

118.3

121.9

127.1

123.5

118.0

124.1

116.9

121.0

128.2

128.1

98.9

121.1

129.0

124.4

0.39

0.27

120.9

112.1

0.142

1.2

121.6

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

0.005

0.005

14



Quality Control Report
Page 3 ofReport Date: 24-AUG-18Workorder: L2142139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4163196Batch
CRM

MB

WG2845400-4

WG2845400-1

TILL-1
Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

0.19

112.8

125.1

120.4

0.9

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

0-0.66

70-130

70-130

70-130

0-1.8

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

14



Quality Control Report
Page 4 ofReport Date: 24-AUG-18Workorder: L2142139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4163196

R4165771

Batch

Batch

MB

CRM

WG2845400-1

WG2845400-9 TILL-1

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

108.7

99.9

99.4

95.9

96.7

90.0

3.0

103.5

108.9

104.8

104.6

100.6

102.7

95.5

106.2

104.9

109.0

110.5

103.0

105.5

102.6

0.29

0.22

104.2

98.2

0.121

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

10-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

1

0.5

0.05

0.2

2

1

14



Quality Control Report
Page 5 ofReport Date: 24-AUG-18Workorder: L2142139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
CRM

DUP

WG2845400-9

WG2845400-10

TILL-1

L2142139-8

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

1.0

109.8

0.15

98.0

104.6

96.7

1.0

20100

0.24

1.78

135

1.08

0.26

11.0

0.526

5090

22.4

8.35

12.3

26800

14.4

57.3

6520

80.9

0.89

24.6

519

2630

0.38

<0.10

96

60.6

2300

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

3.6

0.5

1.2

3.8

0.5

3.6

2.1

5.1

2.1

3.8

0.9

9.0

0.7

1.4

2.5

3.8

2.3

4.4

1.4

1.3

3.2

13

N/A

4.2

1.8

4.3

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

20900

0.24

1.75

140

1.09

0.25

11.2

0.554

5200

23.3

8.42

13.4

27000

14.2

58.8

6770

82.8

0.85

25.0

526

2710

0.43

<0.10

101

61.7

2400

14



Quality Control Report
Page 6 ofReport Date: 24-AUG-18Workorder: L2142139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4165771Batch
DUP

MB

WG2845400-10

WG2845400-6

L2142139-8
Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

0.184

<2.0

14.2

<0.50

0.242

27.7

97.8

1.6

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

5.2

N/A

11

N/A

4.8

3.9

2.5

1.9

30

40

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

RPD-NA

RPD-NA

0.194

<2.0

12.7

<0.50

0.253

28.8

100

1.6

14



Quality Control Report
Page 7 ofReport Date: 24-AUG-18Workorder: L2142139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4165771

R4172511

R4174869

Batch

Batch

Batch

MB

LCS

MB

LCS

WG2845400-6

WG2850040-2

WG2850040-1

WG2851862-1

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

104.5

<0.25

83.2

83.1

91.3

86.7

98.6

95.2

97.4

110.7

99.4

94.5

99.9

109.1

97.9

78.6

104.0

79.4

79.9

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

12-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

90-110

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

14



Quality Control Report
Page 8 ofReport Date: 24-AUG-18Workorder: L2142139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4174869Batch
LCS

LCS

MB

WG2851862-1

WG2851862-5

WG2851862-2

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

84.9

89.0

86.0

97.5

80.6

93.5

95.8

52.1

95.7

105.5

108.2

106.9

122.8

108.7

105.7

105.9

117.5

102.1

94.0

122.6

93.0

91.2

97.7

103.8

97.3

103.2

91.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4174869Batch
MB

MB

WG2851862-2

WG2851862-6

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

85.4

85.0

88.4

93.4

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

15-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4174869

R4177807

Batch

Batch

MB

LCS

WG2851862-6

WG2853811-1

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

99.7

98.7

98.7

103.8

85.2

83.1

83.3

82.3

87.4

86.0

86.4

95.4

88.9

84.5

90.2

93.1

87.3

82.9

91.2

80.6

79.8

85.3

84.2

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

16-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4177807Batch
LCS

LCS

MB

WG2853811-1

WG2853811-5

WG2853811-2

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

83.1

86.7

83.3

84.5

81.4

83.6

83.2

95.3

94.9

95.0

94.4

92.2

90.6

93.1

98.4

86.2

82.0

94.2

79.2

77.7

79.1

90.6

84.1

86.8

82.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

17-AUG-18

17-AUG-18

17-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4177807Batch
MB

MB

WG2853811-2

WG2853811-6

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

88.9

89.5

80.2

85.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

17-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4177807

R4182694

R4171521

Batch

Batch

Batch

MB

DUP

IRM

IRM

IRM

WG2853811-6

WG2859450-2

WG2859450-1

WG2859450-3

WG2844108-2

L2142139-1

SAL-STD9

SAL-STD9

2017-PSA

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

87.7

87.3

82.4

83.9

7.35

8.10

7.99

2.4

3.8

10.3

15.8

13.5

13.2

21.2

19.9

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

18-AUG-18

24-AUG-18

24-AUG-18

24-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

14-AUG-18

0.02 0.2

7.7-8.3

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

pH

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J7.33
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-SEP-19

Lab Work Order #: L2349475
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Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
01-OCT-19 15:58 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company
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Account Manager
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VPO00616180Project P.O. #: 
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01-OCT-19 15:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349475 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

30

SOIL

SE SE SE SE SE
14-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19

RG_GRLK_SE-
1_2019-09-

14_0900

RG_GRLK_SE-
2_2019-09-

14_0930

RG_GRLK_SE-
3_2019-09-

14_1000

RG_GRLK_SE-
4_2019-09-

14_1030

RG_GRLK_SE-
5_2019-09-

14_1100

L2349475-1 L2349475-2 L2349475-3 L2349475-4 L2349475-5

09:00 09:30 10:00 10:30 11:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

78.6 67.8 45.5 73.4 55.3

8.24

8.22 8.36 7.90 7.93

<1.0 <1.0 <1.0 <1.0 <1.0

4.4 1.9 1.4 1.4 1.0

17.4 8.0 2.9 4.4 2.0

8.2 10.3 18.3 8.7 21.6

8.4 10.0 49.2 26.4 53.0

6.5 11.6 10.7 16.5 6.2

14.5 16.5 6.1 15.0 5.0

29.7 33.8 8.3 21.6 8.3

10.7 8.0 3.1 6.0 2.8

Loam / Sandy 
loam

Silt loam Loamy sand Sandy loam Loamy sand

5.1 6.5 2.6 3.8 2.7

680 650 1670 1580 770

<0.25 <0.25 <0.10 <0.10 <0.10

0.69 0.48 2.82 1.37 0.84

188 204 89.9 150 72.0

<0.25 <0.25 0.11 0.10 <0.10

<0.50 <0.50 <0.20 <0.20 <0.20

<13 <13 <5.0 <5.0 <5.0

0.138 0.099 0.443 0.303 0.284

320000 351000 230000 252000 189000

1.5 1.5 5.52 4.22 3.90

<0.25 <0.25 0.75 0.59 0.38

<1.3 <1.3 1.17 1.47 0.66

760 730 3240 2690 1410

2.1 <1.3 2.14 3.92 1.64

<5.0 <5.0 2.5 2.1 <2.0

5940 7700 15900 12600 15400

142 166 293 247 273

0.0084 0.0054 0.0061 0.0119 0.0051

1.02 0.84 0.73 0.90 0.26

2.1 1.7 3.72 3.35 1.72

170 140 1080 772 917

260 <250 500 440 250

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS
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30

SOIL

SE SE SE SE SE
13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19

RG_ERWSF_SE-
1_2019-09-

13_1400

RG_ERWSF_SE-
2_2019-09-

13_1430

RG_ERWSF_SE-
3_2019-09-

13_1500

RG_ERWSF_SE-
4_2019-09-

13_1530

RG_ERWSF_SE-
5_2019-09-

13_1600

L2349475-6 L2349475-7 L2349475-8 L2349475-9 L2349475-10

14:00 14:30 15:00 15:30 16:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

62.4 62.3 58.7 58.7 60.4

7.82 7.88 7.77 7.76 7.87

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.4 1.9 1.1 <1.0 <1.0

1.9 8.8 2.8 2.0 1.2

3.6 11.6 8.4 15.1 6.1

14.7 27.3 23.2 33.9 38.1

43.7 40.5 47.0 42.6 49.4

33.9 9.0 17.2 5.8 5.1

Silty clay loam Silt loam Silt loam Silt loam Silt

4.13 5.94 5.01 5.5 5.6

15100 8830 9340 5590 6070

0.84 0.70 0.66 0.53 0.45

5.34 4.31 4.63 3.43 3.02

226 176 196 172 224

0.90 0.61 0.60 0.44 0.46

<0.20 <0.20 <0.20 <0.20 <0.20

11.2 8.8 6.0 5.6 5.8

1.13 1.19 1.12 0.923 1.09

60600 83700 75300 110000 129000

21.5 15.7 15.4 11.0 12.4

5.52 4.14 4.26 3.74 3.87

21.0 15.8 16.8 12.0 13.2

17300 12400 14500 8720 8690

11.1 9.90 9.74 7.97 8.50

19.8 11.7 13.9 8.7 8.8

9690 12600 9850 11900 13500

156 239 233 253 260

0.0484 0.0410 0.0444 0.0423 0.0391

2.02 1.15 1.37 0.88 0.67

25.3 18.9 19.5 16.1 16.2

1210 1330 1300 1140 1210

2710 1770 1440 1180 1200

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19

RG_EROU_SE-
1_2019-09-

13_0900

RG_EROU_SE-
2_2019-09-

13_0930

RG_EROU_SE-
3_2019-09-

13_1000

RG_EROU_SE-
4_2019-09-

13_1030

RG_EROU_SE-
5_2019-09-

13_1100

L2349475-11 L2349475-12 L2349475-13 L2349475-14 L2349475-15

09:00 09:30 10:00 10:30 11:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

68.3 68.0 58.3 59.4 59.4

7.75 7.92 7.98 7.93 7.95

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

2.1 <1.0 1.5 <1.0 <1.0

25.5 23.8 24.7 24.0 29.1

56.1 57.5 58.1 59.5 56.9

14.9 17.3 15.3 15.7 12.5

Silt Silt Silt Silt Silt

6.7 6.9 5.4 4.8 5.2

7780 8670 9120 8590 9320

0.57 0.66 0.68 0.69 0.72

7.10 7.58 7.52 7.36 7.81

234 202 185 190 178

0.60 0.64 0.71 0.65 0.70

<0.20 <0.20 <0.20 <0.20 <0.20

8.5 9.3 10.7 10.1 10.9

1.24 1.31 1.25 1.24 1.32

125000 120000 118000 109000 105000

17.9 19.3 21.1 20.0 21.7

5.38 5.78 5.59 5.54 5.77

14.3 14.8 14.4 14.8 15.1

15600 14800 15300 15000 17000

8.65 9.11 8.78 8.51 8.82

13.0 15.4 15.1 13.9 14.9

14700 13800 18100 16900 19100

969 766 728 749 791

0.0569 0.0628 0.0477 0.0515 0.0525

2.08 2.63 1.95 2.24 2.06

25.2 27.2 25.9 26.0 26.4

1310 1240 1480 1310 1460

1810 2030 2190 2110 2280

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
13-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19

RG_RIVER_SE_20
19-09-13_1100

RG_HART_SE-
1_2019-09-

14_1400

RG_HART_SE-
2_2019-09-

14_1430

RG_HART_SE-
3_2019-09-

14_1500

RG_HART_SE-
4_2019-09-

14_1530

L2349475-16 L2349475-17 L2349475-18 L2349475-19 L2349475-20

11:00 14:00 14:30 15:00 15:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

75.1 61.4 55.1 78.9 86.9

7.96 7.48 7.48 7.53 7.51

<1.0 <1.0 5.3 <1.0 <1.0

<1.0 <1.0 6.5 <1.0 <1.0

<1.0 <1.0 6.9 <1.0 <1.0

<1.0 <1.0 5.5 <1.0 <1.0

<1.0 <1.0 5.3 <1.0 <1.0

<1.0 3.4 6.4 1.4 <1.0

27.9 35.4 25.2 33.9 34.6

58.5 50.4 33.2 53.2 53.0

12.3 9.6 5.7 11.1 11.8

Silt Silt Silt loam Silt Silt

5.54 5.1 4.50 5.5 13.2

7580 6980 16300 5780 7670

0.65 0.33 0.61 0.18 0.25

7.17 4.92 8.24 2.49 3.99

160 291 277 293 296

0.62 0.57 1.03 0.38 0.48

<0.20 <0.20 0.21 <0.20 <0.20

7.9 10.4 14.9 7.7 24.4

1.22 0.648 1.06 0.586 0.827

96900 116000 53800 134000 129000

18.3 9.75 19.5 7.09 12.5

5.42 3.94 7.63 2.94 4.09

14.2 13.3 24.1 10.5 12.5

15700 20600 27700 11100 23900

8.19 8.72 13.6 5.54 10.3

12.5 9.2 23.9 8.1 8.8

17800 5540 6000 4420 5010

743 172 280 130 147

0.0487 0.0244 0.0275 0.0169 0.0378

1.88 3.77 3.76 2.39 4.66

24.7 18.9 31.6 13.4 16.7

1350 1540 2730 762 1050

1650 1690 3110 1280 1830

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
14-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19

RG_HART_SE-
5_2019-09-

14_1600

RG_WWER_SE-
1_2019-09-

13_1047

RG_WWER_SE-
2_2019-09-

13_1130

RG_WWER_SE-
3_2019-09-

13_1300

RG_WWER_SE-
4_2019-09-

13_1330

L2349475-21 L2349475-22 L2349475-23 L2349475-24 L2349475-25

16:00 10:47 11:30 13:00 13:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

80.6 77.7 78.0 75.1 75.7

7.78 8.03 8.04 7.95 8.21

<1.0 <1.0 <1.0 <1.0 <1.0

2.9 <1.0 <1.0 <1.0 <1.0

3.1 <1.0 <1.0 <1.0 <1.0

2.2 <1.0 1.2 3.0 1.6

2.9 1.3 3.2 4.1 3.8

3.7 3.4 5.6 5.4 6.0

33.0 36.0 35.0 33.3 35.2

43.5 48.8 45.9 44.5 45.3

7.9 9.5 8.9 9.6 8.0

Silt loam / Silt Silt Silt Silt Silt

5.3 4.9 4.7 6.3 3.8

4970 560 526 526 574

0.19 <0.10 <0.10 <0.10 <0.10

2.94 0.43 0.31 0.30 0.29

272 615 458 401 460

0.34 <0.10 <0.10 <0.10 <0.10

<0.20 <0.20 <0.20 <0.20 <0.20

7.7 <5.0 <5.0 <5.0 <5.0

0.526 0.164 0.186 0.185 0.169

142000 458000 345000 304000 354000

6.71 3.89 4.38 3.51 4.12

2.70 0.30 0.23 0.25 0.25

8.82 3.04 2.53 2.26 2.33

15500 1170 1230 1020 1050

5.17 2.75 2.10 2.43 2.43

8.3 <2.0 <2.0 <2.0 <2.0

4450 7880 5640 4500 6180

126 103 75.0 73.3 75.4

0.0178 0.0126 0.0125 0.0130 0.0112

2.55 4.68 2.70 0.95 2.61

11.0 2.11 1.63 1.70 1.67

663 203 166 180 168

1110 140 120 110 140

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
13-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_WWER_SE-
5_2019-09-

13_1400

RG_GHWFR_SE-
1_2019-09-

15_1325

RG_GHWFR_SE-
2_2019-09-

15_1355

RG_GHWFR_SE-
3_2019-09-

15_1438

RG_GHWFR_SE-
4_2019-09-

15_1450

L2349475-26 L2349475-27 L2349475-28 L2349475-29 L2349475-30

14:00 13:25 13:55 14:38 14:50

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

76.0 69.9 69.7 75.6 72.9

8.07 8.08 7.99 7.95 7.91

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.1 <1.0 <1.0 1.6 <1.0

5.6 <1.0 <1.0 3.6 3.7

9.8 4.7 2.8 7.6 7.7

10.4 8.1 6.5 9.8 10.6

31.4 17.2 22.7 25.2 28.3

35.6 40.5 43.6 38.0 37.5

6.1 28.5 23.2 13.6 11.3

Silt loam Silt loam Silt loam Silt loam Silt loam

4.3 7.2 8.1 7.6 7.1

421 9630 7730 4110 3550

<0.10 0.83 0.71 0.48 0.34

0.30 4.22 3.71 2.34 1.93

420 415 371 354 378

<0.10 0.78 0.60 0.35 0.31

<0.20 <0.20 <0.20 <0.20 <0.20

<5.0 13.2 14.2 11.2 10.4

0.074 1.95 1.67 1.18 1.12

403000 234000 230000 274000 281000

1.50 17.9 13.7 7.49 7.31

0.32 6.77 6.17 3.90 3.06

1.41 17.1 14.3 9.80 8.46

1070 12200 10200 7120 6170

1.01 12.7 9.62 5.82 5.41

<2.0 12.1 9.8 6.1 5.1

8190 10100 8740 7900 7380

148 353 337 291 267

0.0114 0.0503 0.0462 0.0331 0.0273

6.55 3.35 3.45 2.58 2.58

1.51 29.1 24.4 17.7 15.0

157 944 888 606 506

130 2760 2300 1160 1020

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_GHWFR_SE-
5_2019-09-

15_1517

RG_LFSRW_SE-
1_2019-09-

15_0900

RG_LFSRW_SE-
2_2019-09-

15_0930

RG_LFSRW_SE-
3_2019-09-

15_1000

RG_LFSRW_SE-
4_2019-09-

15_1030

L2349475-31 L2349475-32 L2349475-33 L2349475-34 L2349475-35

15:17 09:00 09:30 10:00 10:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

72.8 77.6 81.3 79.2 78.8

7.58 7.81 7.73 7.78 7.62

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.5 <1.0 <1.0 <1.0 <1.0

2.5 <1.0 <1.0 <1.0 <1.0

1.7 <1.0 <1.0 <1.0 <1.0

29.0 26.9 27.8 31.6 27.6

46.5 49.8 52.4 54.0 57.2

18.0 23.2 19.6 14.4 15.0

Silt loam Silt loam Silt loam Silt Silt

9.7 10.2 10.4 10.2 8.55

5680 17800 12800 11800 10000

0.51 0.31 0.23 0.23 0.24

2.74 2.68 2.22 2.29 2.33

356 394 292 268 259

0.45 0.97 0.70 0.66 0.61

<0.20 <0.20 <0.20 <0.20 <0.20

11.8 7.9 6.8 6.7 6.3

1.33 1.89 1.23 1.20 0.984

241000 64200 58000 59700 62100

10.3 17.6 14.5 13.8 12.1

3.92 4.49 3.74 4.22 4.13

11.4 22.1 16.3 15.8 14.1

8110 13900 12100 12300 12500

7.99 14.1 9.30 9.60 8.78

8.3 22.5 18.3 18.8 16.5

7980 4270 4140 4220 4050

273 118 83.3 74.9 77.3

0.0358 0.0726 0.0607 0.0677 0.0682

2.73 0.67 0.72 0.71 0.65

18.8 18.4 15.5 16.5 15.9

668 940 770 814 804

1580 2110 1720 1600 1310

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_LFSRW_SE-
5_2019-09-

15_1100

RG_RIVER_SE_20
19-09-15_1100 

RG_STPD_SE-
1_2019-09-

15_1400

RG_STPD_SE-
2_2019-09-

15_1430

RG_STPD_SE-
3_2019-09-

15_1500

L2349475-36 L2349475-37 L2349475-38 L2349475-39 L2349475-40

11:00 11:00 14:00 14:30 15:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

75.9 77.5 72.7 70.1 70.8

7.72 7.65 7.86 7.66 7.63

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 3.4 1.0 <1.0

26.4 27.4 21.8 20.9 20.6

56.6 55.8 57.9 59.7 60.5

16.9 16.6 16.4 18.0 17.5

Silt Silt Silt Silt Silt

10.3 10.2 5.2 4.7 4.7

10400 9900 7510 8050 6340

0.28 0.27 0.56 0.64 0.62

2.65 2.59 3.74 5.36 4.03

268 252 220 250 199

0.66 0.62 0.50 0.49 0.42

<0.20 <0.20 <0.20 <0.20 <0.20

6.2 6.2 5.7 5.9 <5.0

1.15 1.11 1.29 1.39 1.17

48400 44300 102000 114000 101000

13.3 12.2 16.6 18.7 16.3

4.16 3.98 4.08 4.45 3.81

15.7 15.1 15.6 16.6 15.6

13700 13000 12200 14200 11500

9.85 9.08 8.63 9.67 9.91

17.4 16.3 10.0 10.3 8.7

3960 3790 12600 12100 12000

84.5 82.5 241 253 222

0.0725 0.0752 0.0465 0.0480 0.0449

0.64 0.57 1.73 2.18 1.80

16.6 15.7 17.8 20.0 16.6

867 843 1020 957 822

1230 1200 1520 1720 1150

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE
15-SEP-19 15-SEP-19

RG_STPD_SE-
4_2019-09-

15_1530

RG_STPD_SE-
5_2019-09-

15_1600

L2349475-41 L2349475-42

15:30 16:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

66.5 65.0

7.63 7.81

<1.0 <1.0

1.5 <1.0

1.2 <1.0

1.5 <1.0

3.0 <1.0

6.2 2.5

28.6 25.9

48.1 57.4

9.8 13.3

Silt Silt

5.0 5.3

6570 6880

0.68 0.81

3.52 3.84

170 180

0.41 0.43

<0.20 <0.20

5.1 5.3

1.36 1.28

103000 106000

19.7 20.3

3.54 3.99

18.9 20.1

10800 12300

10.7 11.8

9.0 9.8

15400 17200

198 212

0.0419 0.0441

1.35 1.59

15.2 16.4

1100 998

1240 1240

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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30

SOIL

SE SE SE SE SE
14-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19

RG_GRLK_SE-
1_2019-09-

14_0900

RG_GRLK_SE-
2_2019-09-

14_0930

RG_GRLK_SE-
3_2019-09-

14_1000

RG_GRLK_SE-
4_2019-09-

14_1030

RG_GRLK_SE-
5_2019-09-

14_1100

L2349475-1 L2349475-2 L2349475-3 L2349475-4 L2349475-5

09:00 09:30 10:00 10:30 11:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

2.13 2.36 2.12 2.46 1.06

<0.25 <0.25 <0.10 <0.10 <0.10

280 140 108 151 109

258 286 207 240 172

<2500 <2500 2600 2500 1000

<0.13 <0.13 0.092 0.075 0.072

<5.0 <5.0 <2.0 <2.0 <2.0

14.6 14.2 13.3 15.2 6.4

<1.3 <1.3 <0.50 <0.50 <0.50

1.15 1.18 1.89 1.17 1.02

2.07 1.78 6.95 5.54 4.01

11.0 8.5 24.1 18.6 13.3

<2.5 <2.5 <1.0 <1.0 <1.0

<0.012 <0.0075 <0.0050 <0.010 <0.0050

<0.012 <0.0075 <0.0050 <0.0090 <0.0050

<0.024 <0.015 <0.010 <0.018 <0.010

<0.0096 <0.0060 <0.0040 <0.0072 <0.0040

<0.024 <0.015 <0.010 <0.018 <0.010

<0.024 <0.015 <0.010 <0.018 <0.010

<0.024 <0.015 <0.010 <0.018 <0.010

<0.015 <0.015 <0.015 0.017 <0.015

<0.024 <0.015 <0.010 <0.018 <0.010

<0.024 <0.015 <0.010 <0.018 <0.010

<0.024 <0.015 <0.010 <0.018 <0.010

0.031 0.019 0.015 0.037 0.013

<0.012 <0.0075 <0.0050 <0.0090 <0.0050

<0.024 <0.015 <0.010 <0.018 <0.010

0.033 0.022 0.017 0.039 0.016

<0.024 <0.015 <0.010 <0.018 <0.010

0.065 0.044 0.039 0.080 0.037

0.128 0.086 0.076 0.150 0.070

0.031 0.022 0.018 0.041 0.017

<0.024 <0.015 <0.010 <0.018 <0.010

0.101 0.069 0.053 0.122 0.048

<0.024 <0.015 <0.010 <0.018 <0.010

<0.024 <0.015 <0.010 <0.018 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLDS DLDS

DLHM DLHM DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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Description
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Sampled Date

Grouping Analyte

Sampled Time
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30

SOIL

SE SE SE SE SE
13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19

RG_ERWSF_SE-
1_2019-09-

13_1400

RG_ERWSF_SE-
2_2019-09-

13_1430

RG_ERWSF_SE-
3_2019-09-

13_1500

RG_ERWSF_SE-
4_2019-09-

13_1530

RG_ERWSF_SE-
5_2019-09-

13_1600

L2349475-6 L2349475-7 L2349475-8 L2349475-9 L2349475-10

14:00 14:30 15:00 15:30 16:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

1.59 1.53 1.43 1.45 1.38

0.19 0.18 0.17 0.16 0.18

155 136 133 125 116

67.1 89.2 73.9 114 120

2400 1600 1800 1700 1800

0.359 0.254 0.260 0.205 0.218

<2.0 <2.0 <2.0 <2.0 <2.0

13.4 15.8 9.4 13.4 13.7

<0.50 <0.50 <0.50 <0.50 <0.50

1.06 0.873 0.759 0.767 0.746

33.6 27.9 23.8 19.6 19.8

125 98.5 102 76.3 83.4

1.6 1.0 1.1 <1.0 1.2

<0.0065 <0.016 <0.0070 <0.019 <0.013

<0.0065 0.0114 0.0059 0.0114 0.0129

<0.013 <0.013 <0.010 <0.010 <0.020

0.0052 0.0208 0.0102 0.0160 0.0175

0.019 0.076 0.026 0.069 0.049

0.018 0.063 0.020 0.045 0.047

0.032 0.109 0.040 0.099 0.082

0.040 0.137 0.050 0.124 0.104

0.022 0.063 0.026 0.058 0.055

<0.013 0.037 0.017 0.031 0.038

<0.013 0.028 0.010 0.025 0.023

0.041 0.118 0.051 0.138 0.084

<0.065 <0.065 0.0086 <0.015 0.0141

0.031 0.098 0.041 0.098 0.068

0.024 0.031 0.026 0.053 0.033

<0.013 0.025 0.012 0.031 0.036

0.059 0.178 0.077 0.191 0.129

0.100 0.289 0.133 0.297 0.215

0.044 0.141 0.061 0.150 0.139

<0.013 0.020 <0.010 0.016 0.020

0.100 0.247 0.143 0.291 0.174

0.030 0.078 0.034 0.076 0.057

<0.013 <0.013 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLQ DLQ DLQ DLCI

DLHM DLHM

DLHM DLHM DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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Sample ID 
Description

Client ID
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Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349475 CONTD....

13PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

30

SOIL

SE SE SE SE SE
13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19

RG_EROU_SE-
1_2019-09-

13_0900

RG_EROU_SE-
2_2019-09-

13_0930

RG_EROU_SE-
3_2019-09-

13_1000

RG_EROU_SE-
4_2019-09-

13_1030

RG_EROU_SE-
5_2019-09-

13_1100

L2349475-11 L2349475-12 L2349475-13 L2349475-14 L2349475-15

09:00 09:30 10:00 10:30 11:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

1.64 1.71 1.45 1.49 1.47

0.24 0.24 0.24 0.25 0.25

133 103 119 111 115

231 200 182 177 153

3700 3800 2200 2700 2600

0.290 0.317 0.315 0.308 0.315

<2.0 <2.0 <2.0 <2.0 <2.0

14.9 14.5 19.1 19.8 22.0

<0.50 <0.50 <0.50 <0.50 <0.50

1.51 1.58 1.48 1.42 1.45

29.9 33.2 36.7 34.5 36.9

107 115 107 107 113

1.4 1.3 1.1 1.1 1.2

<0.0090 <0.0080 <0.0060 <0.0065 <0.0050

<0.0080 <0.0080 <0.0050 <0.0050 <0.0050

<0.016 <0.016 <0.010 <0.010 <0.010

<0.0064 <0.0064 <0.0040 <0.0040 <0.0040

<0.016 <0.016 <0.010 <0.010 <0.010

<0.016 <0.016 <0.010 <0.010 <0.010

0.017 0.018 0.011 0.013 0.014

<0.025 <0.025 <0.015 <0.015 <0.015

<0.016 0.016 0.011 0.012 0.013

<0.016 <0.016 <0.010 <0.010 <0.010

<0.016 <0.016 <0.010 <0.010 <0.010

0.039 0.040 0.026 0.028 0.030

<0.0080 <0.0080 <0.0050 <0.0050 <0.0050

<0.016 <0.016 <0.010 <0.010 <0.010

0.028 0.022 0.013 0.016 0.014

<0.016 <0.016 <0.010 <0.010 <0.010

0.095 0.070 0.064 0.049 0.054

0.133 0.107 0.083 0.070 0.077

0.045 0.036 0.030 0.025 0.027

0.029 0.035 0.028 0.033 0.037

0.115 0.109 0.078 0.082 0.077

<0.016 <0.016 0.010 0.010 0.011

<0.016 <0.016 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLCI DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349475 CONTD....

14PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

30

SOIL

SE SE SE SE SE
13-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19

RG_RIVER_SE_20
19-09-13_1100

RG_HART_SE-
1_2019-09-

14_1400

RG_HART_SE-
2_2019-09-

14_1430

RG_HART_SE-
3_2019-09-

14_1500

RG_HART_SE-
4_2019-09-

14_1530

L2349475-16 L2349475-17 L2349475-18 L2349475-19 L2349475-20

11:00 14:00 14:30 15:00 15:30

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

1.32 3.04 2.72 2.50 7.29

0.23 <0.10 0.17 <0.10 0.10

103 81 107 70 93

141 381 198 439 398

2400 9100 4600 4800 18200

0.266 0.263 0.401 0.169 0.247

<2.0 <2.0 <2.0 <2.0 <2.0

14.5 9.0 11.3 5.0 11.6

<0.50 <0.50 <0.50 <0.50 <0.50

1.31 0.944 0.818 0.536 1.26

30.5 16.6 30.3 11.2 16.6

106 64.4 116 47.3 67.2

1.0 1.2 2.0 <1.0 1.7

<0.011 <0.0050 <0.0050 <0.012 <0.019

<0.010 0.0121 <0.0050 <0.012 <0.019

<0.020 <0.010 <0.010 <0.024 <0.038

<0.0080 0.0096 <0.0040 <0.0096 <0.015

<0.020 0.045 <0.010 <0.024 <0.038

<0.020 0.038 <0.010 <0.024 <0.038

0.034 0.039 <0.010 <0.024 <0.038

0.036 0.054 <0.015 <0.040 <0.060

0.030 0.026 <0.010 <0.024 <0.038

<0.020 0.020 <0.010 <0.024 <0.038

<0.020 0.015 <0.010 <0.024 <0.038

0.072 0.059 0.019 <0.024 <0.038

<0.010 0.0061 <0.0050 <0.012 <0.019

<0.020 0.065 <0.010 <0.024 <0.038

0.027 <0.010 <0.010 <0.024 <0.038

<0.020 0.018 <0.010 <0.024 <0.038

0.148 <0.010 <0.010 <0.024 <0.038

0.193 <0.010 <0.010 <0.024 <0.038

0.072 <0.010 <0.010 <0.024 <0.038

0.083 0.017 <0.010 <0.024 0.123

0.204 0.032 0.023 0.024 <0.038

0.026 0.075 <0.010 <0.024 <0.038

<0.020 <0.010 <0.010 <0.024 <0.038

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
14-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19

RG_HART_SE-
5_2019-09-

14_1600

RG_WWER_SE-
1_2019-09-

13_1047

RG_WWER_SE-
2_2019-09-

13_1130

RG_WWER_SE-
3_2019-09-

13_1300

RG_WWER_SE-
4_2019-09-

13_1330

L2349475-21 L2349475-22 L2349475-23 L2349475-24 L2349475-25

16:00 10:47 11:30 13:00 13:30

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

2.44 3.11 2.85 2.07 2.58

<0.10 <0.10 <0.10 <0.10 <0.10

71 71 52 <50 57

444 424 298 221 329

7200 2800 2600 2100 2300

0.156 <0.050 <0.050 <0.050 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

4.2 12.5 12.0 12.3 10.9

<0.50 <0.50 <0.50 <0.50 <0.50

0.586 1.76 1.05 0.556 0.987

11.5 2.15 1.65 1.25 1.59

44.8 14.1 13.9 15.5 10.0

<1.0 <1.0 <1.0 <1.0 <1.0

<0.013 <0.022 <0.012 <0.010 <0.010

<0.025 <0.022 <0.012 <0.010 <0.010

<0.025 <0.022 <0.023 <0.020 <0.020

<0.010 <0.0088 <0.0092 <0.0080 <0.0080

<0.025 <0.022 <0.023 <0.020 <0.020

<0.025 <0.022 <0.023 <0.020 <0.020

<0.025 <0.022 <0.023 <0.020 <0.020

<0.040 <0.030 <0.030 <0.030 <0.030

<0.025 <0.022 <0.023 <0.020 <0.020

<0.025 <0.022 <0.023 <0.020 <0.020

<0.025 <0.022 <0.023 <0.020 <0.020

<0.025 <0.022 <0.023 <0.020 <0.020

<0.013 <0.011 <0.012 <0.020 <0.020

<0.025 <0.022 <0.023 <0.020 <0.020

<0.025 <0.022 <0.023 0.021 <0.020

<0.025 <0.022 <0.023 <0.020 <0.020

<0.025 0.046 0.055 0.067 0.045

<0.025 0.083 0.095 0.115 0.071

<0.025 0.023 0.026 0.029 <0.020

<0.025 <0.022 <0.023 <0.020 <0.020

0.026 0.046 0.057 0.067 0.038

<0.025 <0.022 <0.023 <0.020 <0.020

<0.025 <0.022 <0.023 <0.020 <0.020

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
13-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_WWER_SE-
5_2019-09-

13_1400

RG_GHWFR_SE-
1_2019-09-

15_1325

RG_GHWFR_SE-
2_2019-09-

15_1355

RG_GHWFR_SE-
3_2019-09-

15_1438

RG_GHWFR_SE-
4_2019-09-

15_1450

L2349475-26 L2349475-27 L2349475-28 L2349475-29 L2349475-30

14:00 13:25 13:55 14:38 14:50

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

2.75 38.8 37.2 48.5 48.2

<0.10 0.28 0.22 0.14 0.13

71 295 301 335 276

483 245 253 357 320

2500 8900 8100 7100 6600

<0.050 0.285 0.250 0.174 0.159

<2.0 <2.0 <2.0 <2.0 <2.0

7.8 13.9 9.1 9.0 7.2

<0.50 <0.50 <0.50 <0.50 <0.50

1.74 3.11 3.29 2.93 2.57

1.48 35.7 29.0 15.8 14.5

9.9 156 131 110 87.3

<1.0 1.6 1.2 <1.0 <1.0

<0.010 <0.085 <0.080 <0.080 <0.070

<0.010 <0.017 0.0153 0.013 <0.014

<0.020 <0.28 <0.21 <0.19 <0.54

<0.0080 <0.027 <0.022 <0.020 <0.080

<0.020 0.082 0.072 0.079 0.123

<0.020 0.057 0.055 0.055 0.092

<0.020 0.143 0.136 0.145 0.152

<0.030 0.153 0.141 0.152 <0.18

<0.020 0.200 0.187 0.177 0.180

<0.020 0.075 0.069 0.069 0.082

<0.020 <0.016 <0.016 <0.020 <0.024

<0.020 0.388 0.362 0.345 0.453

<0.020 0.0372 0.0348 0.034 0.036

<0.020 0.075 0.058 0.057 0.139

<0.020 0.245 0.239 0.230 0.200

<0.020 0.027 0.023 0.021 0.038

0.061 1.10 1.06 0.922 0.582

0.108 1.80 1.74 1.55 0.961

0.031 0.497 0.523 0.393 0.230

<0.020 0.039 0.019 0.028 <0.14

0.054 1.10 1.07 1.02 1.14

<0.020 0.211 0.156 0.147 0.346

<0.020 <0.016 <0.016 <0.020 <0.020

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLCI DLCI DLCI DLCI

DLHM DLCI DLHM DLHM DLCI

DLHM DLCI DLCI DLCI DLCI

DLHM DLCI DLCI DLCI DLCI

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLCI

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLCI

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLCI

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_GHWFR_SE-
5_2019-09-

15_1517

RG_LFSRW_SE-
1_2019-09-

15_0900

RG_LFSRW_SE-
2_2019-09-

15_0930

RG_LFSRW_SE-
3_2019-09-

15_1000

RG_LFSRW_SE-
4_2019-09-

15_1030

L2349475-31 L2349475-32 L2349475-33 L2349475-34 L2349475-35

15:17 09:00 09:30 10:00 10:30

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

39.3 3.01 2.36 2.34 1.87

0.18 0.32 0.25 0.26 0.24

245 101 76 72 71

263 151 143 147 152

7500 3300 3600 3700 3300

0.217 0.268 0.203 0.176 0.154

<2.0 <2.0 <2.0 <2.0 <2.0

8.7 12.5 12.5 9.6 10.7

<0.50 <0.50 <0.50 <0.50 <0.50

2.60 0.679 0.475 0.449 0.412

21.1 28.4 22.8 21.0 19.2

112 115 83.7 88.7 78.3

1.2 3.8 2.7 2.7 1.9

<0.10 <0.012 <0.014 <0.012 <0.012

<0.016 <0.012 <0.014 <0.012 <0.012

<0.60 <0.023 <0.027 <0.023 <0.024

<0.080 <0.0092 <0.011 <0.0092 <0.0096

0.157 <0.023 <0.027 <0.023 <0.024

0.108 <0.023 <0.027 <0.023 <0.024

0.203 <0.023 <0.027 <0.023 <0.024

<0.23 <0.035 <0.040 <0.035 <0.035

0.240 <0.023 <0.027 <0.023 <0.024

0.109 <0.023 <0.027 <0.023 <0.024

<0.027 <0.023 <0.027 <0.023 <0.024

0.579 <0.023 <0.027 0.026 0.028

0.050 <0.012 <0.014 <0.012 <0.012

0.152 <0.023 <0.027 <0.023 <0.024

0.267 <0.023 <0.027 <0.023 <0.024

0.053 <0.023 <0.027 <0.023 <0.024

0.860 <0.023 <0.027 <0.023 <0.024

1.46 <0.023 0.031 0.028 <0.024

0.348 <0.023 <0.027 <0.023 <0.024

<0.17 <0.023 <0.027 0.024 <0.024

1.34 0.026 0.047 0.044 0.048

0.408 <0.023 <0.027 <0.023 <0.024

<0.020 <0.023 <0.027 <0.023 <0.024

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_LFSRW_SE-
5_2019-09-

15_1100

RG_RIVER_SE_20
19-09-15_1100 

RG_STPD_SE-
1_2019-09-

15_1400

RG_STPD_SE-
2_2019-09-

15_1430

RG_STPD_SE-
3_2019-09-

15_1500

L2349475-36 L2349475-37 L2349475-38 L2349475-39 L2349475-40

11:00 11:00 14:00 14:30 15:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

2.33 2.12 9.55 11.4 9.08

0.25 0.24 0.21 0.20 0.17

74 75 85 85 77

120 113 131 132 119

3000 2800 6700 7100 6200

0.170 0.164 0.249 0.255 0.206

<2.0 <2.0 <2.0 <2.0 <2.0

10.0 8.2 12.4 16.2 15.3

<0.50 <0.50 <0.50 <0.50 0.72

0.401 0.368 1.08 1.24 0.974

20.3 19.6 26.4 29.3 23.2

84.0 79.4 99.6 107 103

2.2 2.0 1.2 1.1 <1.0

<0.010 <0.010 <0.020 <0.030 <0.042

<0.010 <0.010 <0.0085 0.0118 0.0179

<0.020 <0.020 <0.070 <0.12 <0.37

<0.0080 <0.0080 0.0403 0.0822 0.258

<0.020 <0.020 0.320 0.591 2.25

<0.020 <0.020 0.542 1.00 3.65

<0.020 <0.020 0.944 1.66 5.62

<0.030 <0.030 1.23 2.18 7.40

<0.020 <0.020 0.573 0.973 3.28

<0.020 <0.020 0.445 0.815 2.88

<0.020 <0.020 0.284 0.524 1.78

<0.020 0.021 0.732 1.27 4.13

<0.010 <0.010 0.100 0.173 0.622

<0.020 <0.020 1.29 2.44 8.36

<0.020 <0.020 0.056 0.070 0.111

<0.020 <0.020 0.330 0.572 1.94

<0.020 <0.020 0.168 0.196 0.192

<0.020 <0.020 0.258 0.307 0.311

<0.020 <0.020 0.106 0.127 0.119

<0.020 <0.020 0.128 0.241 0.845

0.026 0.028 0.553 0.954 2.48

<0.020 <0.020 0.951 1.79 6.32

<0.020 <0.020 <0.017 <0.015 <0.017

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLCI DLCI DLCI

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLCI DLCI DLCI

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE
15-SEP-19 15-SEP-19

RG_STPD_SE-
4_2019-09-

15_1530

RG_STPD_SE-
5_2019-09-

15_1600

L2349475-41 L2349475-42

15:30 16:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

9.46 10.3

0.17 0.18

88 97

117 119

4000 5000

0.202 0.215

<2.0 <2.0

23.4 21.7

2.13 2.50

0.816 0.953

24.2 25.1

122 138

<1.0 1.0

<0.035 <0.032

0.0163 0.0170

0.325 0.386

0.225 0.245

2.29 2.54

3.50 3.90

5.36 6.12

7.11 8.11

3.13 3.51

2.35 2.55

1.76 1.99

3.95 4.42

0.525 0.566

7.22 8.38

0.089 0.084

1.83 1.99

0.186 0.151

0.311 0.246

0.115 0.098

0.869 0.955

1.90 2.10

5.72 6.57

<0.016 <0.015

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE SE
14-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19

RG_GRLK_SE-
1_2019-09-

14_0900

RG_GRLK_SE-
2_2019-09-

14_0930

RG_GRLK_SE-
3_2019-09-

14_1000

RG_GRLK_SE-
4_2019-09-

14_1030

RG_GRLK_SE-
5_2019-09-

14_1100

L2349475-1 L2349475-2 L2349475-3 L2349475-4 L2349475-5

09:00 09:30 10:00 10:30 11:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

66.8 68.7 73.1 72.4 71.5

86.0 86.0 81.6 79.7 77.9

57.0 53.8 66.6 64.1 63.2

77.8 82.3 82.5 76.4 75.4

0.023 <0.020 <0.020 <0.020 <0.020

0.27 0.17 <0.15 0.21 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19

RG_ERWSF_SE-
1_2019-09-

13_1400

RG_ERWSF_SE-
2_2019-09-

13_1430

RG_ERWSF_SE-
3_2019-09-

13_1500

RG_ERWSF_SE-
4_2019-09-

13_1530

RG_ERWSF_SE-
5_2019-09-

13_1600

L2349475-6 L2349475-7 L2349475-8 L2349475-9 L2349475-10

14:00 14:30 15:00 15:30 16:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

74.5 69.4 72.5 100.0 92.5

76.9 72.1 83.2 118.1 99.7

57.9 60.9 58.3 77.5 95.9

75.8 77.2 92.8 94.5 97.2

0.057 0.121 0.038 0.076 0.081

0.51 1.47 0.51 1.22 1.05

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19

RG_EROU_SE-
1_2019-09-

13_0900

RG_EROU_SE-
2_2019-09-

13_0930

RG_EROU_SE-
3_2019-09-

13_1000

RG_EROU_SE-
4_2019-09-

13_1030

RG_EROU_SE-
5_2019-09-

13_1100

L2349475-11 L2349475-12 L2349475-13 L2349475-14 L2349475-15

09:00 09:30 10:00 10:30 11:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

93.1 91.1 86.6 85.7 89.9

100.3 103.7 96.8 94.9 101.2

94.5 92.3 88.5 87.0 92.4

96.8 98.3 91.9 91.2 95.5

<0.020 <0.020 <0.020 <0.020 <0.020

0.24 0.25 0.16 0.17 0.17

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
13-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19 14-SEP-19

RG_RIVER_SE_20
19-09-13_1100

RG_HART_SE-
1_2019-09-

14_1400

RG_HART_SE-
2_2019-09-

14_1430

RG_HART_SE-
3_2019-09-

14_1500

RG_HART_SE-
4_2019-09-

14_1530

L2349475-16 L2349475-17 L2349475-18 L2349475-19 L2349475-20

11:00 14:00 14:30 15:00 15:30

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

84.2 78.1 82.1 76.8 77.9

87.1 87.4 90.3 89.7 88.8

83.6 73.9 77.9 73.8 73.1

86.6 85.4 88.8 86.8 88.6

0.022 0.056 <0.020 <0.023 <0.036

0.39 0.64 <0.15 <0.26 <0.41

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
14-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19 13-SEP-19

RG_HART_SE-
5_2019-09-

14_1600

RG_WWER_SE-
1_2019-09-

13_1047

RG_WWER_SE-
2_2019-09-

13_1130

RG_WWER_SE-
3_2019-09-

13_1300

RG_WWER_SE-
4_2019-09-

13_1330

L2349475-21 L2349475-22 L2349475-23 L2349475-24 L2349475-25

16:00 10:47 11:30 13:00 13:30

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

81.5 80.1 86.0 83.3 75.3

93.6 90.7 95.1 97.0 85.1

78.6 76.9 82.4 80.0 73.0

90.0 88.5 95.0 93.7 83.6

<0.024 <0.021 <0.022 <0.024 <0.024

<0.27 <0.24 <0.25 <0.24 <0.24

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
13-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_WWER_SE-
5_2019-09-

13_1400

RG_GHWFR_SE-
1_2019-09-

15_1325

RG_GHWFR_SE-
2_2019-09-

15_1355

RG_GHWFR_SE-
3_2019-09-

15_1438

RG_GHWFR_SE-
4_2019-09-

15_1450

L2349475-26 L2349475-27 L2349475-28 L2349475-29 L2349475-30

14:00 13:25 13:55 14:38 14:50

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

82.8 70.0 69.5 78.2 76.0

92.6 63.3 72.6 90.0 67.1

78.8 65.5 64.8 69.3 66.3

91.6 72.3 77.1 90.8 82.9

<0.024 0.125 0.118 0.119 0.165

<0.24 1.71 1.61 1.69 2.04

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_GHWFR_SE-
5_2019-09-

15_1517

RG_LFSRW_SE-
1_2019-09-

15_0900

RG_LFSRW_SE-
2_2019-09-

15_0930

RG_LFSRW_SE-
3_2019-09-

15_1000

RG_LFSRW_SE-
4_2019-09-

15_1030

L2349475-31 L2349475-32 L2349475-33 L2349475-34 L2349475-35

15:17 09:00 09:30 10:00 10:30

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

79.7 78.7 85.3 85.7 70.5

70.4 93.5 101.9 102.1 80.5

66.3 74.5 79.3 79.0 67.7

87.1 88.8 95.6 97.6 77.7

0.208 <0.022 <0.026 0.022 0.023

2.65 <0.25 <0.29 0.25 0.26

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_LFSRW_SE-
5_2019-09-

15_1100

RG_RIVER_SE_20
19-09-15_1100 

RG_STPD_SE-
1_2019-09-

15_1400

RG_STPD_SE-
2_2019-09-

15_1430

RG_STPD_SE-
3_2019-09-

15_1500

L2349475-36 L2349475-37 L2349475-38 L2349475-39 L2349475-40

11:00 11:00 14:00 14:30 15:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

79.3 81.0 78.0 89.1 86.9

92.8 98.6 90.2 101.8 99.6

75.9 75.7 72.1 80.4 78.7

89.2 92.7 86.1 98.3 95.2

<0.020 <0.020 0.842 1.53 5.50

<0.21 0.22 11.1 19.8 68.7

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE
15-SEP-19 15-SEP-19

RG_STPD_SE-
4_2019-09-

15_1530

RG_STPD_SE-
5_2019-09-

15_1600

L2349475-41 L2349475-42

15:30 16:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

86.4 79.7

99.0 91.7

80.6 73.9

94.4 88.6

5.21 5.80

66.1 74.6

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI

DLDS

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

01-OCT-19 15:58 (MT)
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Additional Comments for Sample Listed:

Samplenum Matrix Sample Comments

L2349475-14
L2349475-15
L2349475-17
L2349475-18

Soil
Soil
Soil
Soil

Note: Watery sample
Note: Watery sample
Note: Watery sample
Note: Watery sample

Report Remarks

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

QC Samples with Qualifiers & Comments:

QC Type Description
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** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 01-OCT-19Workorder: L2349475

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

Soil

Soil

R4849043

R4851505

R4851506

R4845911

Batch

Batch

Batch

Batch

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

WG3168530-25

WG3168530-28

WG3168530-26

WG3168530-27

WG3168541-1

WG3168541-4

WG3168541-2

WG3168541-3

WG3168543-1

WG3168543-4

WG3168543-2

WG3168543-3

WG3167265-1

WG3167265-2

WG3167265-4

WG3167265-3

L2349475-7

08-109_SOIL

0.5

L2349475-20

08-109_SOIL

0.5

L2349475-36

08-109_SOIL

0.5

L2349475-5

08-109_SOIL

SULFADIAZINE

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

2.06

90.6

93.7

<0.050

3.76

95.2

94.5

<0.050

1.50

90.0

94.8

<0.050

7.76

98.4

103.6

<0.05

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

0.3

3.1

1.2

0.5

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.05

0.05

0.05

2.07

3.88

1.52

7.72
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Quality Control Report
Page 2 ofReport Date: 01-OCT-19Workorder: L2349475

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

R4848310

R4848480

R4828173

Batch

Batch

Batch

IRM

LCS

MB

DUP

IRM

LCS

MB

CRM

CRM

CRM

CRM

DUP

DUP

LCS

LCS

LCS

LCS

MB

WG3167268-2

WG3167268-5

WG3167268-4

WG3167266-1

WG3167266-2

WG3167266-4

WG3167266-3

WG3167174-11

WG3167174-7

WG3167746-4

WG3167746-9

WG3167174-12

WG3167746-5

WG3167174-10

WG3167174-6

WG3167746-3

WG3167746-8

WG3167174-5

08-109_SOIL

SULFADIAZINE

L2349475-26

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

TILL-1

TILL-1

L2349475-12

L2349475-28

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

100.4

102.9

<0.05

14.1

100.9

103.2

<0.05

98.2

91.5

95.7

101.0

0.0627

0.0500

96.5

100.0

94.5

101.0

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

0.4

0.1

7.9

20

40

40

80-120

90-110

80-120

90-110

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

%

%

0.05

0.05

14.1

0.0628

0.0462
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R4828173

R4828380

Batch

Batch

MB

MB

MB

MB

CRM

WG3167174-5

WG3167174-9

WG3167746-1

WG3167746-6

WG3167174-11 TILL-1

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

<0.0050

<0.0050

<0.0050

<0.0050

125.1

124.1

122.8

118.5

115.9

105.2

3.1

117.4

112.1

109.4

113.2

111.8

122.2

119.6

117.7

115.1

127.5

118.4

119.6

120.2

99.8

0.37

0.26

106.0

112.2

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

0.005

0.005

0.005

0.005
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Quality Control Report
Page 4 ofReport Date: 01-OCT-19Workorder: L2349475

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
CRM

CRM

WG3167174-11

WG3167746-4

TILL-1

TILL-1

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

0.130

1.2

110.2

0.15

101.9

118.6

119.5

0.8

113.7

94.3

105.2

102.2

95.1

84.8

3.2

107.3

104.9

102.1

98.2

105.1

104.6

94.2

100.0

114.4

110.5

95.3

106.0

102.6

106.2

0.32

0.20

111.7

99.5

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
CRM

CRM

WG3167746-4

WG3167746-9

TILL-1

TILL-1

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

0.116

0.9

114.2

0.13

88.6

116.7

109.5

0.7

126.3

122.7

115.6

114.2

116.8

103.3

3.7

117.1

125.3

110.7

110.8

106.7

117.9

118.0

120.5

114.2

123.4

112.4

116.9

114.4

115.2

0.35

0.25

119.6

124.5

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
CRM

DUP

WG3167746-9

WG3167174-12

TILL-1

L2349475-12

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

0.137

1.2

122.8

0.15

108.1

121.1

119.4

0.9

8050

0.68

7.50

199

0.62

<0.20

8.2

1.28

123000

18.6

5.82

14.9

14900

8.91

15.0

13800

765

2.73

27.5

1240

1820

1.74

0.25

101

204

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

7.5

3.4

1.0

1.3

3.2

N/A

13

1.6

1.8

3.8

0.7

0.6

0.7

2.2

2.7

0.1

0.1

3.8

1.2

0.4

11

1.8

1.6

1.0

2.1

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

8670

0.66

7.58

202

0.64

<0.20

9.3

1.31

120000

19.3

5.78

14.8

14800

9.11

15.4

13800

766

2.63

27.2

1240

2030

1.71

0.24

103

200
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
DUP

DUP

WG3167174-12

WG3167746-5

L2349475-12

L2349475-28

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

3900

0.305

<2.0

11.3

<0.50

1.56

31.7

115

1.5

7430

0.76

3.87

386

0.61

<0.20

12.9

1.69

240000

13.5

6.18

14.3

9990

9.59

10.0

8930

339

3.61

24.5

872

2220

37.5

0.22

302

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

2.2

3.8

N/A

25

N/A

1.0

4.6

0.1

13

3.9

5.6

4.3

3.9

2.5

N/A

10

1.3

4.6

1.1

0.3

0.1

1.9

0.3

2.4

2.1

0.8

4.6

0.4

1.8

3.6

0.8

1.4

0.4

30

30

40

40

30

30

30

30

30

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

3800

0.317

<2.0

14.5

<0.50

1.58

33.2

115

1.3

7730

0.71

3.71

371

0.60

<0.20

14.2

1.67

230000

13.7

6.17

14.3

10200

9.62

9.8

8740

337

3.45

24.4

888

2300

37.2

0.22

301
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
DUP

LCS

WG3167746-5

WG3167174-10

L2349475-28
Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

263

8400

0.250

<2.0

8.4

<0.50

3.30

28.7

132

1.3

102.4

119.5

102.7

91.0

93.6

100.6

99.99

104.9

99.9

94.6

106.8

93.5

104.1

105.9

100.5

98.4

102.9

107.4

100.9

99.3

100.5

104.1

100.3

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

3.6

3.2

0.0

N/A

7.8

N/A

0.3

1.0

0.5

11

40

30

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

253

8100

0.250

<2.0

9.1

<0.50

3.29

29.0

131

1.2
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
LCS

LCS

WG3167174-10

WG3167746-3

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

103.7

94.6

103.0

107.5

101.6

92.7

94.2

100.8

102.6

107.6

98.5

100.5

94.7

84.2

87.9

89.9

92.3

96.2

94.0

89.4

96.0

87.0

93.1

95.3

91.4

103.4

95.4

98.9

94.5

97.5

91.3

96.9

96.1

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
LCS

LCS

WG3167746-3

WG3167746-8

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

92.8

92.7

95.1

96.1

93.1

84.2

85.9

96.9

96.6

98.4

101.0

102.7

98.1

85.9

92.0

94.0

95.4

100.3

99.7

92.7

101.0

90.2

95.6

99.1

94.6

105.3

99.1

102.7

97.7

100.6

93.1

97.2

101.3

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
LCS

MB

WG3167746-8

WG3167174-5

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

95.9

94.7

98.5

99.6

97.0

86.4

88.5

100.1

100.3

101.3

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
MB

MB

WG3167174-5

WG3167174-9

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

28
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
MB

MB

WG3167174-9

WG3167746-1

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

28
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
MB

MB

WG3167746-1

WG3167746-6

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

28
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4828380

R4843312

R4848091

R4848108

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

DUP

DUP

LCS

MB

LCS

MB

WG3167746-6

WG3171343-3

WG3171343-2

WG3171343-1

WG3173983-3

WG3173983-4

WG3173983-2

WG3173983-1

WG3173811-2

WG3173811-1

L2349475-1

L2349475-19

L2349475-20

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

79.0

97.4

<0.25

78.9

87.2

94.8

<0.25

96.6

<0.25

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

0.5

0.0

0.3

20

20

20

90-110

90-110

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

0.25

0.25

78.6

78.9

86.9
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204Batch
DUP

IRM

WG3175293-6

WG3175293-2

L2349475-1

ALS PAH RM2

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

<0.012

<0.012

<0.024

<0.0096

<0.024

<0.024

<0.024

<0.024

<0.024

<0.024

0.030

<0.012

<0.024

0.036

<0.024

0.070

0.132

0.034

<0.024

0.106

<0.024

<0.024

95.0

70.9

95.4

70.3

86.6

80.2

86.7

91.1

83.9

84.8

93.7

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1.8

N/A

N/A

8.6

N/A

6.8

3.0

9.2

N/A

5.0

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.012

<0.012

<0.024

<0.0096

<0.024

<0.024

<0.024

<0.024

<0.024

<0.024

0.031

<0.012

<0.024

0.033

<0.024

0.065

0.128

0.031

<0.024

0.101

<0.024

<0.024
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204Batch
IRM

LCS

LCS

WG3175293-2

WG3175293-1

WG3175293-7

ALS PAH RM2
Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

87.0

95.5

86.1

97.3

85.0

86.9

88.7

65.1

94.5

92.3

82.3

76.4

79.8

72.3

81.3

75.5

76.7

80.9

80.2

79.3

82.9

81.2

80.9

71.0

78.1

77.3

75.1

75.3

81.1

76.3

82.5

74.4

87.6

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204Batch
LCS

MB

WG3175293-7

WG3175293-3

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

82.7

96.3

85.0

90.3

75.4

75.0

75.3

77.7

81.1

90.0

86.9

83.1

78.6

79.9

82.1

80.5

76.7

77.6

87.2

85.0

84.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204Batch
MB

MB

WG3175293-3

WG3175293-5

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

67.9

74.2

78.9

82.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204

R4849775

Batch

Batch

MB

DUP

DUP

WG3175293-5

WG3176056-4

WG3176056-5

L2349475-19

L2349475-20

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

<0.010

<0.010

<0.010

61.1

69.9

73.0

86.0

<0.012

<0.012

<0.024

<0.0096

<0.024

<0.024

<0.024

<0.024

<0.024

<0.024

<0.024

<0.012

<0.024

<0.024

<0.024

<0.024

0.027

<0.024

<0.024

<0.024

<0.024

<0.024

<0.019

<0.019

<0.038

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

50-130

60-130

60-130

60-130

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.012

<0.012

<0.024

<0.0096

<0.024

<0.024

<0.024

<0.024

<0.024

<0.024

<0.024

<0.012

<0.024

<0.024

<0.024

<0.024

<0.024

<0.024

<0.024

0.024

<0.024

<0.024

<0.019

<0.019

<0.038
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849775Batch
DUP

IRM

WG3176056-5

WG3176056-2

L2349475-20

ALS PAH RM2

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

<0.015

<0.038

<0.038

<0.038

<0.038

<0.038

<0.038

<0.038

<0.019

<0.038

<0.038

<0.038

<0.038

<0.038

<0.038

0.129

<0.038

<0.038

<0.038

110.5

99.3

122.5

104.0

108.8

111.1

102.1

104.3

104.3

101.5

108.7

97.4

114.2

106.9

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

4.6

N/A

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.015

<0.038

<0.038

<0.038

<0.038

<0.038

<0.038

<0.038

<0.019

<0.038

<0.038

<0.038

<0.038

<0.038

<0.038

0.123

<0.038

<0.038

<0.038
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849775Batch
IRM

IRM

LCS

WG3176056-2

WG3176056-7

WG3176056-1

ALS PAH RM2

ALS PAH RM2

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

107.3

97.0

100.7

99.4

81.1

114.3

112.1

107.8

98.5

122.7

108.3

111.1

120.0

108.8

101.6

107.3

106.9

110.3

99.4

113.9

107.1

107.3

92.3

95.4

91.6

82.7

114.5

111.9

82.8

77.7

86.1

77.7

89.1

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849775Batch
LCS

LCS

WG3176056-1

WG3176056-6

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

84.8

83.1

92.1

89.9

87.7

89.6

90.0

87.1

79.9

89.1

79.5

78.2

80.4

88.9

83.2

88.5

78.2

77.0

73.6

86.6

80.7

97.6

101.8

90.8

85.4

91.4

95.5

88.2

91.1

84.5

79.0

91.9

72.4

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849775Batch
LCS

MB

MB

WG3176056-6

WG3176056-3

WG3176056-8

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

71.5

70.4

101.2

80.7

88.1

71.9

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

78.4

80.7

89.2

88.3

<0.0050

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4849775

R4839809

Batch

Batch

MB

DUP

DUP

IRM

IRM

WG3176056-8

WG3172347-2

WG3172347-4

WG3172347-1

WG3172347-3

L2349475-13

L2349475-41

SAL-STD10

SAL-STD10

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

72.0

75.1

89.0

89.6

7.98

7.61

7.67

7.80

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

0.00

0.02

0.2

0.2

7.4-8

7.4-8

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

pH

pH

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J

J

7.98

7.63
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4839809

R4843669

R4846688

R4846711

Batch

Batch

Batch

Batch

IRM

IRM

DUP

IRM

IRM

WG3172347-5

WG3173692-1

WG3167159-1

WG3167159-2

WG3167069-4

SAL-STD10

SAL-STD10

L2349475-19

2017-PSA

2017-PSA

pH (1:2 soil:water)

pH (1:9)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

7.70

8.45

<1.0

<1.0

<1.0

<1.0

<1.0

1.6

34.9

52.6

10.5

2.7

3.6

9.5

14.3

13.2

15.4

23.5

17.9

2.3

3.9

10.1

15.8

13.2

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

N/A

N/A

N/A

N/A

N/A

0.1

1.0

0.6

0.7

5

5

5

5

5

5

5

5

5

7.4-8

7.96-8.56

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

pH

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

J

J

J

<1.0

<1.0

<1.0

<1.0

<1.0

1.4

33.9

53.2

11.1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4846711

R4849231

Batch

Batch

IRM

DUP

IRM

WG3167069-4

WG3167163-1

WG3167163-2

2017-PSA

L2349475-37

2017-PSA

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

13.9

21.8

19.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

28.1

56.4

15.3

2.9

3.6

10.3

15.0

13.2

13.6

23.4

18.0

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

0.6

0.6

1.3

5

5

5

5

5

5

5

5

5

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

J

J

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

27.4

55.8

16.6
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-SEP-19

Lab Work Order #: L2349660

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL REV. 2
03-OCT-19 16:20 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

Samples L2349660-33 to -37 exceeded hold time for moisture and PAHs analysis.Comments: 

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

REP-Lentic 19-10 SedC of C Numbers:
Legal Site Desc: 



03-OCT-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349660 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

30

SOIL

SE SE SE SE SE
11-SEP-19 11-SEP-19 11-SEP-19 11-SEP-19 11-SEP-19

RG_UPBEC_SEC-
01_2019-09-

11_0930

RG_UPBEC_SEC-
02_2019-09-

11_0945

RG_UPBEC_SEC-
03_2019-09-

11_1000

RG_UPBEC_SEC-
04_2019-09-

11_1015

RG_UPBEC_SEC-
05_2019-09-

11_1030

L2349660-1 L2349660-2 L2349660-3 L2349660-4 L2349660-5

09:30 09:45 10:00 10:15 10:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

71.0 66.2 74.8 84.8 57.5

7.97 7.64 7.50 7.31 7.86

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 1.2 <1.0 <1.0 <1.0

<1.0 3.8 1.3 <1.0 3.7

2.6 8.8 9.2 1.1 17.7

3.5 5.1 7.1 1.5 8.1

41.9 35.7 34.4 40.9 32.4

46.4 40.2 40.6 49.2 34.0

4.9 4.6 6.8 7.0 3.1

Silt Silt loam Silt loam Silt Silt loam

10.9 7.65 9.59 12.7 6.84

9830 10900 11800 9750 9210

1.30 1.10 1.07 0.76 1.17

7.34 7.67 6.54 3.66 6.40

265 239 230 201 218

0.83 0.82 0.77 0.70 0.70

<0.20 <0.20 <0.20 <0.20 <0.20

9.5 9.6 13.0 11.1 8.7

1.99 1.53 1.62 2.30 1.33

37100 16200 27300 25800 28100

20.8 20.1 23.8 22.2 18.3

6.35 6.15 5.79 3.69 5.20

23.2 19.9 19.5 18.8 17.0

15300 16700 15000 10300 13900

11.8 11.0 10.7 10.4 10.0

12.3 12.6 15.2 12.6 10.6

14700 6370 10700 9510 13100

391 206 321 68.1 266

0.0810 0.0537 0.0661 0.0864 0.0475

2.64 1.80 2.00 1.19 2.21

38.1 30.9 30.7 25.1 28.0

1370 1420 1330 1290 1360

1940 2290 2020 2040 1920

3.02 2.45 4.38 8.20 2.14

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL
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SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_SEROX_SE-
1_2019-09-12-1400

RG_SEROX_SE-
2_2019-09-12-1420

RG_SEROX_SE-
3_2019-09-12-1450

RG_SEROX_SE-
4_2019-09-12-1505

RG_SEROX_SE-
4_2019-09-12-1540

L2349660-6 L2349660-7 L2349660-8 L2349660-9 L2349660-10

14:00 14:20 14:50 15:05 15:40

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

51.9 65.3 69.5 46.2 63.6

8.21 8.14 7.92 8.16 7.99

<1.0 <1.0 <1.0 <1.0 5.7

<1.0 <1.0 <1.0 <1.0 3.1

<1.0 <1.0 <1.0 1.7 6.5

2.2 <1.0 3.1 13.5 9.7

31.5 10.3 8.8 27.7 8.3

11.9 7.6 3.8 12.2 4.7

22.9 34.6 35.8 20.4 27.7

27.0 41.8 43.1 21.4 31.1

4.0 4.9 4.8 2.8 3.3

Silt loam / 
Sandy loam

Silt loam Silt Sandy loam Silt loam

3.4 4.0 4.9 3.6 5.92

7340 7120 4500 5830 4780

0.44 0.41 0.72 0.34 0.23

4.37 2.86 4.71 4.38 2.28

144 152 150 121 174

0.56 0.55 0.39 0.47 0.42

<0.20 <0.20 <0.20 <0.20 <0.20

9.9 9.2 7.0 8.2 7.2

0.813 0.936 1.20 0.735 1.12

117000 129000 149000 102000 132000

19.3 19.0 15.2 16.9 18.2

3.68 3.27 6.50 3.00 2.16

11.0 11.4 9.31 8.67 8.32

11500 9250 12800 10400 7740

6.87 6.67 5.01 5.24 5.13

12.1 12.7 8.2 10.4 11.7

21200 19700 15900 19300 20200

236 214 399 222 143

0.0256 0.0279 0.0207 0.0198 0.0258

1.58 1.60 4.93 1.37 1.14

16.7 15.8 25.9 13.0 12.6

1450 1240 985 1390 1280

1700 1650 1150 1510 1060

2.80 5.30 18.3 2.75 4.18

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL
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SOIL

SE SE SE SE SE
12-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_RIVER_SE_20
19-09-12-1505

RG_AQU1_SEC-
01_2019-09-

06_0756

RG_AQU1_SEC-
02_2019-09-

06_0949

RG_AQU1_SEC-
03_2019-09-

06_1051

RG_AQU1_SEC-
04_2019-09-

06_1136

L2349660-11 L2349660-12 L2349660-13 L2349660-14 L2349660-15

15:05 07:56 09:49 10:51 11:36

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

50.3 85.7 69.5 72.3 76.0

8.14 7.96 7.63 7.41 7.38

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.6 <1.0 <1.0 <1.0 <1.0

14.0 <1.0 <1.0 <1.0 <1.0

31.8 <1.0 <1.0 <1.0 <1.0

11.0 <1.0 <1.0 <1.0 <1.0

19.0 16.8 18.1 36.0 34.6

20.1 49.6 50.5 50.2 53.2

2.3 32.7 29.9 10.9 11.6

Sandy loam Silt loam Silt loam Silt Silt

3.9 20.1 19.0 27.1 23.5

5110 8050 7940 5950 5710

0.32 1.15 0.85 0.69 0.65

3.91 3.79 3.90 4.11 3.89

113 526 638 373 415

0.43 0.76 0.77 0.60 0.51

<0.20 <0.20 <0.20 <0.20 <0.20

7.1 9.9 8.2 7.8 7.5

0.634 2.96 2.86 2.81 3.13

97300 69100 50200 43500 46000

14.5 14.2 13.6 10.8 10.6

2.68 6.11 5.65 5.14 5.13

7.62 30.2 25.3 18.9 22.7

9420 10400 12000 10700 11100

4.76 11.6 13.4 9.60 9.85

9.8 8.3 8.9 6.7 5.5

17100 5860 6320 6190 6130

205 187 484 580 407

0.0253 0.0886 0.0831 0.0586 0.0669

1.27 2.02 1.58 1.01 0.94

11.7 30.9 28.2 22.7 24.1

1240 1120 1300 1160 1110

1280 2010 1790 1240 1200

2.27 33.4 18.5 13.9 18.0

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
06-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_AQU1_SEC-
05_2019-09-

06_1216

RG_MCWA_SE-
01_2019-09-

07_1337

RG_MCWA_SE-
02_2019-09-

07_1446

RG_MCWA_SE-
03_2019-09-

07_1525

RG_MCWA_SE-
04_2019-09-

07_1558

L2349660-16 L2349660-17 L2349660-18 L2349660-19 L2349660-20

12:16 13:37 14:46 15:25 15:58

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

69.3 76.0 75.6 75.9 77.7

7.59 7.33 7.23 7.05 7.23

<1.0 1.1 <1.0 2.8 <1.0

<1.0 <1.0 <1.0 1.5 <1.0

<1.0 <1.0 <1.0 1.5 <1.0

<1.0 <1.0 <1.0 1.9 <1.0

<1.0 2.2 <1.0 3.7 <1.0

<1.0 1.8 <1.0 1.5 <1.0

13.9 36.3 34.6 38.6 39.2

50.5 48.4 51.6 44.1 51.6

34.7 7.6 10.7 4.3 8.4

Silt loam / Silty
clay loam

Silt Silt Silt Silt

18.3 13.8 14.2 18.3 15.5

8280 8130 10300 4790 4860

0.78 0.17 0.21 0.21 0.20

3.91 2.09 3.81 2.35 1.83

688 252 243 210 286

0.73 0.56 0.69 0.54 0.41

<0.20 <0.20 <0.20 <0.20 <0.20

8.5 7.1 8.0 7.7 8.3

2.80 1.44 1.49 1.45 2.17

58800 87600 73000 31800 93000

14.3 20.3 23.0 20.1 19.1

5.59 1.72 2.62 2.15 1.50

27.8 10.3 11.5 11.5 10.4

11900 6290 10100 6360 6850

13.3 6.85 7.47 5.96 6.31

7.6 8.6 11.1 6.0 5.8

6350 4110 4810 5540 4790

446 35.1 74.5 41.1 46.7

0.0809 0.0467 0.0497 0.0612 0.0525

1.41 0.44 0.48 0.32 0.59

28.4 10.5 12.6 11.4 9.40

1250 613 723 615 662

2090 470 570 530 610

15.5 7.22 10.0 5.69 11.6

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
07-SEP-19 07-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_RIVER_SE_20
19-09-07_1558

RG_MCWA_SE-
05_2019-09-

07_1652

RG_ALE1_SEC-
01_2019-09-

08_0800

RG_ALE1_SEC-
02_2019-09-

08_0815

RG_ALE1_SEC-
03_2019-09-

08_0830

L2349660-21 L2349660-22 L2349660-23 L2349660-24 L2349660-25

15:58 16:52 08:00 08:15 08:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

77.1 77.4 71.5 53.0 58.1

7.37 7.42 7.45 7.00 7.04

<1.0 <1.0 4.8 23.0 15.9

<1.0 <1.0 3.7 7.3 7.4

<1.0 <1.0 4.8 8.6 7.3

<1.0 <1.0 6.6 8.8 9.3

<1.0 <1.0 7.9 3.6 10.0

<1.0 <1.0 2.8 <1.0 2.3

36.4 37.1 32.2 20.0 22.3

53.5 52.6 34.9 24.5 23.6

9.5 9.5 2.3 3.7 1.8

Silt Silt Silt loam Silt loam Silt loam

15.6 12.4 10.6 9.30 6.74

6140 5080 3890 5270 4700

0.19 0.17 0.22 0.22 0.22

1.74 1.32 0.73 1.85 0.95

288 335 180 141 144

0.41 0.38 0.24 0.37 0.30

<0.20 <0.20 <0.20 <0.20 <0.20

9.9 11.4 8.9 8.9 9.1

2.33 2.36 1.35 1.18 1.12

90900 163000 110000 94700 72600

20.4 19.7 8.63 11.0 9.70

1.40 1.07 0.70 1.68 1.09

10.2 8.50 9.64 10.7 9.10

6960 5160 4220 6800 5880

6.43 5.72 9.91 11.4 9.51

6.4 6.7 5.2 6.8 7.1

4800 4070 7270 10600 9210

42.6 27.2 34.5 91.0 60.9

0.0535 0.0455 0.0288 0.0386 0.0351

0.57 0.62 0.52 1.14 1.08

9.38 7.82 6.56 9.98 7.63

675 532 840 951 1030

740 730 900 1500 1100

12.8 11.9 6.67 3.95 5.53

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_ALE1_SEC-
04_2019-09-

08_0845

RG_ALE1_SEC-
05_2019-09-

08_0900

RG_PAIR_SE-
01_2019-09-

06_1030

RG_PAIR_SE-
02_2019-09-

06_1045

RG_PAIR_SE-
03_2019-09-

06_1100

L2349660-26 L2349660-27 L2349660-28 L2349660-29 L2349660-30

08:45 09:00 10:30 10:45 11:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

80.0 86.3 75.5 50.7 66.5

6.96 7.50 7.14 7.40 7.39

<1.0 <1.0 1.6 1.1 31.3

<1.0 <1.0 <1.0 <1.0 3.1

2.3 <1.0 <1.0 <1.0 2.0

4.5 1.1 <1.0 <1.0 1.9

3.3 1.0 <1.0 <1.0 3.6

1.3 <1.0 <1.0 <1.0 3.0

37.7 41.8 39.4 39.4 21.8

42.6 50.7 50.0 51.4 28.8

6.9 4.5 7.6 6.5 4.5

Silt Silt Silt Silt Silt loam

12.2 27.7 8.8 6.00 6.2

4330 2190 3040 4780 2340

0.23 0.97 0.19 0.24 0.13

1.57 1.00 1.47 3.37 1.83

137 270 215 140 169

0.32 0.20 0.26 0.42 0.23

<0.20 <0.20 <0.20 <0.20 <0.20

9.1 20.9 6.6 6.9 <5.0

1.55 2.47 0.736 0.685 0.621

63500 53600 209000 90300 181000

9.44 7.27 8.61 11.6 7.17

1.60 1.04 2.02 3.24 1.92

11.2 12.3 6.67 9.58 6.63

8490 3390 6050 10000 5890

9.20 10.2 4.52 6.53 5.53

6.2 2.6 5.0 7.3 3.9

7800 4690 10100 14900 11200

65.2 14.5 190 320 177

0.0461 0.0589 0.0211 0.0278 0.0212

1.39 3.29 1.00 0.79 0.49

9.10 10.2 10.8 13.8 9.42

948 795 548 1030 615

1370 460 800 1190 540

4.81 20.5 20.1 7.05 8.21

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_PAIR_SE-
04_2019-09-

06_1115

RG_PAIR_SE-
05_2019-09-

06_1130

RG_EVPPS_SE-
01_2019-09-

05_0800

RG_EVPPS_SE-
02_2019-09-

05_0810

RG_EVPPS_SE-
03_2019-09-

05_0820

L2349660-31 L2349660-32 L2349660-33 L2349660-34 L2349660-35

11:15 11:30 08:00 08:15 08:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

42.3 62.2 78.0 85.7 56.1

7.37 7.16 6.94 6.88 7.27

3.7 2.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 1.1

1.1 1.2 <1.0 <1.0 2.5

<1.0 1.3 <1.0 <1.0 4.2

33.8 38.3 27.2 40.0 38.2

50.5 50.0 53.4 51.3 47.1

8.2 6.0 18.7 8.0 6.4

Silt Silt Silt loam Silt Silt

7.34 6.66 7.3 8.7 6.28

4320 4800 5470 2430 6460

0.18 0.26 0.36 0.27 0.37

2.35 2.73 2.83 1.36 3.65

148 165 337 421 188

0.39 0.40 0.44 0.20 0.47

<0.20 <0.20 <0.20 <0.20 <0.20

5.9 6.7 6.5 5.3 5.3

0.816 0.743 1.29 0.618 0.978

93000 107000 147000 227000 51100

12.0 12.2 11.5 5.42 11.9

2.30 2.69 3.82 1.85 3.44

9.04 9.14 12.5 6.27 11.4

7730 8420 9230 6650 9310

8.22 11.1 7.41 3.69 6.48

6.7 7.1 6.9 3.0 7.2

12200 14300 8080 5930 10900

187 201 174 144 172

0.0407 0.0312 0.0451 0.0237 0.0429

0.66 0.82 1.42 1.74 0.61

11.7 12.9 16.4 8.49 15.8

1080 1100 988 664 1120

1030 1210 1230 670 1130

9.91 10.7 6.63 7.97 2.76

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
05-SEP-19 05-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_EVPPS_SE-
04_2019-09-

05_0830

RG_EVPPS_SE-
05_2019-09-

05_0840

RG_SMCIM_SE-
12_2019-09-

15_0948

RG_SMCIM_SE-
12_2019-09-

15_1036

RG_SMCIM_SE-
12_2019-09-

15_1150

L2349660-36 L2349660-37 L2349660-38 L2349660-39 L2349660-40

08:45 09:00 09:48 10:36 11:50

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

77.2 70.7 71.5 70.5 63.9

7.29 7.06 6.93 7.08 6.91

<1.0 11.3 <1.0 <1.0 <1.0

<1.0 2.2 1.1 <1.0 <1.0

<1.0 3.0 1.1 <1.0 <1.0

<1.0 5.7 2.0 2.9 <1.0

<1.0 5.0 2.5 4.6 1.1

<1.0 2.7 <1.0 1.7 <1.0

39.6 28.4 34.6 35.3 33.1

51.7 36.9 49.3 47.7 51.7

7.6 4.9 8.4 7.0 10.4

Silt Silt loam Silt Silt Silt

10.5 8.25 4.88 7.43 5.19

7710 5180 10500 10600 10700

0.45 0.39 0.23 0.21 0.21

2.93 2.63 4.32 4.42 4.02

205 152 237 247 256

0.51 0.45 0.65 0.63 0.69

<0.20 <0.20 <0.20 <0.20 <0.20

7.4 <5.0 8.3 10.4 7.9

1.42 1.01 0.900 0.983 0.700

34700 35800 64700 41200 57800

15.6 12.2 15.2 14.3 12.5

4.03 3.26 4.62 5.75 5.61

13.7 10.6 16.4 14.7 15.3

8220 8420 14600 15400 13400

8.65 6.67 10.2 10.6 11.1

8.0 7.0 13.8 13.0 11.9

7530 8730 5140 3390 3740

91.7 100 92.4 132 90.7

0.0554 0.0391 0.0346 0.0416 0.0494

0.88 0.63 1.46 0.85 0.91

17.6 14.9 20.0 19.7 19.3

1220 1210 1280 1280 1010

1470 960 2090 2380 2230

6.40 3.93 1.56 1.56 1.07

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE
15-SEP-19 15-SEP-19

RG_SMCIM_SE-
12_2019-09-

15_1141

RG_SMCIM_SE-
12_2019-09-

15_1224

L2349660-41 L2349660-42

11:41 12:24

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

72.0 58.5

7.11 7.15

<1.0 <1.0

<1.0 <1.0

<1.0 1.7

<1.0 4.1

1.2 7.3

3.7 9.1

25.9 28.5

55.0 41.3

13.9 7.2

Silt Silt loam

5.61 4.71

12000 13300

0.38 0.29

4.70 4.95

233 205

0.75 0.79

<0.20 <0.20

11.2 11.9

1.16 0.997

50200 37000

18.2 18.6

5.39 6.08

20.2 18.4

14900 16600

12.1 11.5

15.9 17.3

6180 5550

82.0 70.4

0.0446 0.0350

2.32 1.72

26.4 25.3

1210 1420

2590 3100

2.73 1.45

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
11-SEP-19 11-SEP-19 11-SEP-19 11-SEP-19 11-SEP-19

RG_UPBEC_SEC-
01_2019-09-

11_0930

RG_UPBEC_SEC-
02_2019-09-

11_0945

RG_UPBEC_SEC-
03_2019-09-

11_1000

RG_UPBEC_SEC-
04_2019-09-

11_1015

RG_UPBEC_SEC-
05_2019-09-

11_1030

L2349660-1 L2349660-2 L2349660-3 L2349660-4 L2349660-5

09:30 09:45 10:00 10:15 10:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.44 0.30 0.31 0.34 0.28

101 85 92 86 94

82.4 63.1 64.3 66.0 64.8

<1000 <1000 1200 2200 <1000

0.333 0.298 0.295 0.286 0.289

<2.0 <2.0 <2.0 <2.0 <2.0

23.5 23.0 20.5 18.5 22.4

<0.50 <0.50 <0.50 <0.50 <0.50

1.68 1.58 2.61 2.67 1.40

55.0 58.5 57.8 46.7 52.7

164 139 111 129 131

1.3 1.3 1.7 2.6 <1.0

<0.010 <0.0070 <0.0095 <0.017 <0.0070

<0.0085 <0.0070 <0.0095 <0.017 <0.0050

<0.017 <0.014 <0.019 <0.033 <0.010

<0.0068 <0.0056 <0.0076 <0.013 <0.0040

<0.017 <0.014 <0.019 <0.033 <0.010

<0.017 <0.014 <0.019 <0.033 <0.010

0.020 <0.014 <0.019 <0.033 0.011

0.022 <0.015 <0.015 0.030 <0.015

0.018 <0.014 <0.019 <0.033 0.010

<0.017 <0.014 <0.019 <0.033 <0.010

<0.017 <0.014 <0.019 <0.033 <0.010

0.056 0.027 0.029 0.075 0.034

<0.0085 <0.0070 <0.0095 <0.017 <0.0050

<0.017 <0.014 <0.019 <0.033 <0.010

<0.017 <0.014 <0.019 0.042 <0.010

<0.017 <0.014 <0.019 <0.033 <0.010

0.201 0.085 0.070 0.182 0.112

0.281 0.121 0.104 0.275 0.158

0.287 0.125 0.078 0.150 0.171

<0.017 <0.014 <0.019 <0.033 <0.010

0.354 0.139 0.113 0.298 0.200

0.018 <0.014 <0.019 <0.033 0.011

<0.017 <0.014 <0.019 <0.033 <0.010

74.2 76.7 70.8 73.5 70.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLHM DLHM DLHM DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_SEROX_SE-
1_2019-09-12-1400

RG_SEROX_SE-
2_2019-09-12-1420

RG_SEROX_SE-
3_2019-09-12-1450

RG_SEROX_SE-
4_2019-09-12-1505

RG_SEROX_SE-
4_2019-09-12-1540

L2349660-6 L2349660-7 L2349660-8 L2349660-9 L2349660-10

14:00 14:20 14:50 15:05 15:40

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.14 0.15 0.12 0.10 0.12

127 122 108 120 116

127 144 161 110 148

<1000 2300 4900 1300 1700

0.226 0.225 0.265 0.186 0.171

<2.0 <2.0 <2.0 <2.0 <2.0

19.8 17.5 16.8 17.1 19.7

<0.50 <0.50 <0.50 <0.50 <0.50

1.25 1.59 3.92 1.32 1.79

29.2 26.7 22.3 25.1 17.9

83.1 83.1 82.5 69.4 72.1

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0060 <0.010 <0.011 <0.0080 <0.014

<0.0050 <0.0070 <0.0080 <0.0050 <0.0065

<0.010 <0.014 <0.016 <0.020 <0.013

<0.0040 <0.0056 <0.0064 <0.0040 <0.0052

<0.010 <0.014 <0.016 <0.010 <0.013

<0.010 <0.014 <0.016 <0.010 <0.013

0.019 0.018 0.020 0.011 0.017

0.023 0.019 0.022 <0.015 0.020

0.016 0.018 0.019 0.011 0.018

<0.010 <0.014 <0.016 <0.010 <0.013

<0.010 <0.014 <0.016 <0.010 <0.013

0.035 0.045 0.046 0.030 0.048

<0.0050 <0.0070 <0.0080 <0.0050 <0.0065

0.011 0.016 <0.016 0.010 0.014

0.014 0.026 0.035 0.020 0.044

<0.010 <0.014 <0.016 <0.010 <0.013

0.055 0.083 0.100 0.100 0.120

0.090 0.142 0.174 0.157 0.227

0.029 0.039 0.047 0.043 0.055

<0.010 <0.014 0.016 <0.010 <0.013

0.083 0.123 0.138 0.093 0.148

0.015 0.014 0.017 <0.010 0.015

<0.010 <0.014 <0.016 <0.010 <0.013

73.6 81.1 75.1 76.5 83.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLCI DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
12-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_RIVER_SE_20
19-09-12-1505

RG_AQU1_SEC-
01_2019-09-

06_0756

RG_AQU1_SEC-
02_2019-09-

06_0949

RG_AQU1_SEC-
03_2019-09-

06_1051

RG_AQU1_SEC-
04_2019-09-

06_1136

L2349660-11 L2349660-12 L2349660-13 L2349660-14 L2349660-15

15:05 07:56 09:49 10:51 11:36

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

<0.10 0.43 0.44 0.27 0.31

108 152 108 121 116

106 111 103 87.1 85.2

1100 3600 1200 2100 3000

0.167 0.231 0.156 0.137 0.141

<2.0 <2.0 <2.0 <2.0 <2.0

15.3 8.2 5.5 12.0 12.5

<0.50 <0.50 <0.50 <0.50 <0.50

1.24 1.47 0.878 0.728 0.826

21.7 37.3 33.5 25.7 24.8

61.9 161 144 128 142

<1.0 1.7 1.0 <1.0 1.2

<0.0050 <0.26 <0.28 <0.13 <0.14

<0.0050 <0.022 <0.022 <0.0085 <0.012

<0.010 <0.034 <0.015 <0.017 <0.020

<0.0040 <0.020 <0.021 <0.011 <0.0080

<0.010 <0.21 <0.19 <0.10 <0.11

<0.010 0.164 0.119 0.060 0.066

<0.010 0.427 0.363 0.170 0.197

<0.015 0.462 0.391 0.194 0.220

<0.010 0.520 0.429 0.190 0.224

<0.010 0.196 0.154 0.072 0.076

<0.010 0.035 0.028 0.024 0.023

0.024 1.18 1.05 0.506 0.554

<0.0050 <0.11 <0.094 <0.043 <0.049

0.011 <0.18 0.172 0.104 0.105

0.013 0.598 0.583 0.226 0.246

<0.010 0.070 0.059 0.028 0.033

0.050 2.17 2.06 0.828 0.809

0.085 4.76 4.59 1.91 1.82

0.028 1.19 1.13 0.507 0.492

<0.010 <0.034 <0.015 <0.017 <0.020

0.068 3.14 3.12 1.61 1.60

<0.010 0.327 0.302 0.156 0.173

<0.010 <0.034 <0.015 <0.017 <0.020

72.8 81.5 86.1 72.5 77.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLCI DLCI DLHM DLCI

DLHM DLHM DLHM DLHM

DLCI DLCI DLCI DLHM

DLCI DLCI DLCI DLCI

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLQ DLQ DLQ DLQ

DLCI DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
06-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_AQU1_SEC-
05_2019-09-

06_1216

RG_MCWA_SE-
01_2019-09-

07_1337

RG_MCWA_SE-
02_2019-09-

07_1446

RG_MCWA_SE-
03_2019-09-

07_1525

RG_MCWA_SE-
04_2019-09-

07_1558

L2349660-16 L2349660-17 L2349660-18 L2349660-19 L2349660-20

12:16 13:37 14:46 15:25 15:58

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.47 0.13 0.13 0.14 0.13

111 204 248 189 228

108 102 94.4 51.1 109

1300 8800 9800 7800 9200

0.161 0.273 0.290 0.254 0.238

<2.0 <2.0 <2.0 <2.0 <2.0

10.4 41.3 70.6 20.7 16.4

<0.50 <0.50 <0.50 <0.50 <0.50

0.858 0.949 1.07 0.796 1.24

35.0 10.4 14.4 10.6 9.25

146 47.8 59.3 38.7 51.1

1.1 5.4 8.0 3.2 2.8

<0.23 <0.012 <0.010 <0.013 <0.021

<0.019 <0.010 <0.010 <0.010 <0.011

<0.016 <0.020 <0.020 <0.020 <0.021

<0.022 <0.0080 <0.0080 <0.0080 <0.0084

<0.18 <0.030 <0.020 <0.020 <0.040

0.116 <0.020 <0.020 <0.020 <0.030

0.354 0.055 0.045 0.048 0.081

0.384 0.058 0.048 0.051 0.086

0.413 0.061 0.047 0.051 0.096

0.154 0.031 0.020 0.027 0.058

0.030 <0.020 <0.020 <0.020 <0.021

1.04 0.096 0.082 0.094 0.158

<0.095 <0.010 <0.010 <0.010 <0.015

0.167 0.021 0.021 0.022 0.037

0.574 0.053 0.047 0.047 0.091

0.053 <0.020 <0.020 <0.020 <0.021

1.85 0.269 0.217 0.252 0.445

4.13 0.420 0.339 0.398 0.717

0.963 0.166 0.147 0.228 0.235

<0.016 0.057 0.051 0.044 0.045

3.06 0.267 0.238 0.307 0.439

0.306 0.029 0.025 0.029 0.050

<0.016 <0.020 <0.020 <0.020 <0.021

83.1 76.4 72.3 70.9 74.7

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLHM DLQ DLQ

DLCI DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLCI DLCI DLHM DLHM DLCI

DLHM DLHM DLHM DLHM DLQ

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLQ DLHM DLHM DLHM DLQ

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
07-SEP-19 07-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_RIVER_SE_20
19-09-07_1558

RG_MCWA_SE-
05_2019-09-

07_1652

RG_ALE1_SEC-
01_2019-09-

08_0800

RG_ALE1_SEC-
02_2019-09-

08_0815

RG_ALE1_SEC-
03_2019-09-

08_0830

L2349660-21 L2349660-22 L2349660-23 L2349660-24 L2349660-25

15:58 16:52 08:00 08:15 08:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.13 0.11 <0.10 0.15 0.10

223 266 113 120 111

107 173 159 133 108

9600 8600 2200 4300 3400

0.262 0.259 0.120 0.174 0.134

<2.0 <2.0 3.6 2.8 <2.0

21.7 21.6 10.7 9.8 8.0

<0.50 <0.50 <0.50 <0.50 <0.50

1.28 1.35 1.06 1.06 1.37

10.3 9.44 10.3 18.2 14.6

51.0 46.2 43.6 63.2 42.7

2.7 2.5 1.1 1.3 1.2

<0.026 <0.017 <0.0085 <0.0070 <0.0050

<0.010 <0.0050 0.0134 0.0184 0.0119

<0.020 <0.010 <0.017 <0.010 <0.010

<0.0080 <0.0040 <0.0068 0.0141 0.0047

<0.040 <0.020 0.075 0.114 0.052

<0.030 <0.020 0.073 0.086 0.066

0.084 0.039 0.099 0.111 0.083

0.092 0.042 0.136 0.150 0.112

0.092 0.045 0.055 0.064 0.052

0.062 0.040 0.046 0.087 0.035

<0.020 <0.010 0.037 0.040 0.029

0.160 0.089 0.089 0.135 0.084

<0.017 <0.010 0.0123 0.0205 0.0095

0.039 0.031 0.136 0.302 0.105

0.096 0.067 <0.017 0.016 0.011

<0.020 0.012 0.041 0.054 0.029

0.491 0.358 0.023 0.032 0.029

0.784 0.582 0.037 0.050 0.039

0.277 0.200 0.022 0.021 0.018

0.042 0.011 0.039 0.022 0.024

0.453 0.299 0.078 0.103 0.097

0.053 0.033 0.117 0.261 0.094

<0.020 <0.010 <0.017 <0.010 <0.010

82.4 69.5 68.4 71.8 70.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLHM DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLCI DLCI DLHM

DLQ DLQ DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLQ DLQ DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_ALE1_SEC-
04_2019-09-

08_0845

RG_ALE1_SEC-
05_2019-09-

08_0900

RG_PAIR_SE-
01_2019-09-

06_1030

RG_PAIR_SE-
02_2019-09-

06_1045

RG_PAIR_SE-
03_2019-09-

06_1100

L2349660-26 L2349660-27 L2349660-28 L2349660-29 L2349660-30

08:45 09:00 10:30 10:45 11:00

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.16 0.13 0.11 0.14 <0.10

116 115 77 90 75

102 156 221 99.1 176

5600 4100 3500 1400 1600

0.171 0.101 0.114 0.142 0.084

<2.0 <2.0 <2.0 <2.0 <2.0

7.4 15.5 16.0 11.4 9.6

<0.50 <0.50 <0.50 <0.50 <0.50

1.10 4.40 1.10 0.813 0.588

15.3 8.28 13.0 19.4 9.72

53.7 67.0 53.9 65.6 45.3

1.5 1.1 1.1 <1.0 <1.0

<0.013 <0.018 <0.032 <0.014 <0.012

<0.014 <0.018 <0.0095 <0.0050 <0.0075

<0.025 <0.035 <0.019 <0.010 <0.015

<0.018 <0.014 <0.0076 <0.0040 <0.0060

0.117 <0.035 <0.030 <0.020 <0.015

<0.080 <0.035 <0.019 <0.010 <0.015

0.103 <0.035 0.033 0.014 <0.015

0.140 0.027 0.037 0.016 <0.015

0.059 <0.035 0.032 0.014 <0.015

0.087 <0.035 <0.019 0.010 <0.015

0.037 <0.035 <0.019 <0.010 <0.015

0.141 0.040 0.120 0.054 0.040

<0.024 <0.018 <0.0095 <0.0050 <0.0075

0.319 <0.035 0.038 0.013 <0.015

0.029 0.035 0.110 0.039 0.033

0.050 <0.035 <0.019 <0.010 <0.015

0.056 0.065 0.352 0.146 0.118

0.087 0.106 0.611 0.240 0.198

0.049 <0.035 0.145 0.067 0.049

<0.025 <0.035 <0.019 <0.010 <0.015

0.174 0.115 0.413 0.182 0.143

0.271 <0.035 0.035 0.017 <0.015

<0.025 <0.035 <0.019 <0.010 <0.015

94.5 65.8 74.1 77.4 83.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLQ DLQ DLQ

DLCI DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM

DLHM DLHM DLCI DLCI DLHM

DLQ DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLQ DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_PAIR_SE-
04_2019-09-

06_1115

RG_PAIR_SE-
05_2019-09-

06_1130

RG_EVPPS_SE-
01_2019-09-

05_0800

RG_EVPPS_SE-
02_2019-09-

05_0810

RG_EVPPS_SE-
03_2019-09-

05_0820

L2349660-31 L2349660-32 L2349660-33 L2349660-34 L2349660-35

11:15 11:30 08:00 08:15 08:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.16 0.13 0.21 <0.10 0.16

74 89 107 118 79

105 122 175 249 67.3

1500 2800 5300 5300 1400

0.132 0.144 0.206 0.100 0.170

<2.0 <2.0 <2.0 <2.0 <2.0

8.2 11.4 11.2 10.7 9.6

<0.50 <0.50 <0.50 <0.50 <0.50

0.789 0.991 1.11 1.04 0.726

15.9 19.0 23.8 13.1 24.8

62.1 65.7 88.1 44.2 69.0

<1.0 <1.0 1.2 <1.0 <1.0

<0.017 <0.020 <0.011 <0.017 <0.0050

<0.0050 <0.0065 <0.011 <0.017 <0.0050

<0.010 <0.013 <0.022 <0.034 <0.010

<0.0040 <0.0052 <0.0088 <0.014 <0.0040

<0.020 <0.020 <0.022 <0.034 <0.010

<0.010 <0.013 <0.022 <0.034 <0.010

0.016 0.015 <0.022 <0.034 <0.010

0.018 0.016 0.017 <0.015 <0.015

0.017 0.014 <0.022 <0.034 <0.010

0.015 <0.013 <0.022 <0.034 <0.010

<0.010 <0.013 <0.022 <0.034 <0.010

0.060 0.063 0.058 0.037 0.023

<0.0060 <0.0065 <0.011 <0.017 <0.0050

0.015 0.024 0.022 <0.034 <0.010

0.054 0.061 0.034 <0.034 0.012

<0.010 <0.013 0.025 <0.050 <0.010

0.166 0.208 0.100 0.083 0.045

0.283 0.351 0.131 0.109 0.055

0.074 0.106 0.043 0.035 0.022

<0.010 <0.013 <0.022 <0.034 <0.010

0.210 0.228 0.150 0.106 0.068

0.020 0.021 <0.022 <0.034 0.010

<0.010 <0.013 <0.022 <0.034 <0.010

87.2 82.7 81.7 88.7 78.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLCI DLCI DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLQ DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLCI

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM



03-OCT-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349660 CONTD....

18PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

30

SOIL

SE SE SE SE SE
05-SEP-19 05-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_EVPPS_SE-
04_2019-09-

05_0830

RG_EVPPS_SE-
05_2019-09-

05_0840

RG_SMCIM_SE-
12_2019-09-

15_0948

RG_SMCIM_SE-
12_2019-09-

15_1036

RG_SMCIM_SE-
12_2019-09-

15_1150

L2349660-36 L2349660-37 L2349660-38 L2349660-39 L2349660-40

08:45 09:00 09:48 10:36 11:50

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.21 0.17 0.11 0.12 0.16

98 66 84 88 106

55.1 53.1 140 128 132

4200 1900 4600 2100 2100

0.221 0.178 0.390 0.374 0.246

<2.0 <2.0 <2.0 <2.0 <2.0

15.8 6.2 8.1 9.7 14.7

<0.50 <0.50 <0.50 <0.50 <0.50

0.996 0.747 0.645 0.560 0.544

28.4 22.4 23.1 23.4 23.1

92.9 72.6 82.4 84.2 78.5

1.6 1.2 1.4 1.4 1.2

<0.010 <0.0080 <0.0085 <0.0080 <0.0065

<0.010 <0.0080 <0.0085 <0.0080 <0.0065

<0.020 <0.016 <0.017 <0.016 <0.013

<0.0080 <0.0064 <0.0068 <0.0064 <0.0052

<0.020 <0.016 <0.017 <0.016 <0.013

<0.020 <0.016 <0.017 <0.016 <0.013

<0.020 0.018 <0.017 <0.016 0.014

0.021 0.019 <0.015 <0.015 <0.015

<0.020 0.017 <0.017 <0.016 0.014

<0.020 <0.016 <0.017 <0.016 <0.013

<0.020 <0.016 <0.017 <0.016 <0.013

0.054 0.036 0.025 0.023 0.032

<0.010 <0.0080 <0.0085 <0.0080 <0.0065

0.026 <0.016 <0.017 <0.016 <0.013

0.032 <0.016 <0.017 0.017 0.016

<0.020 <0.016 <0.017 <0.016 <0.013

0.108 0.060 0.035 0.028 0.040

0.136 0.079 0.053 0.049 0.061

0.050 0.033 0.020 0.022 0.047

<0.020 0.018 0.083 0.090 0.054

0.151 0.091 0.041 0.051 0.085

0.022 <0.016 <0.017 <0.016 <0.013

<0.020 <0.016 <0.017 <0.016 <0.013

88.5 81.7 72.0 72.9 77.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE
15-SEP-19 15-SEP-19

RG_SMCIM_SE-
12_2019-09-

15_1141

RG_SMCIM_SE-
12_2019-09-

15_1224

L2349660-41 L2349660-42

11:41 12:24

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.15 0.12

87 84

107 91.5

5700 4900

0.626 0.509

<2.0 <2.0

10.5 9.2

<0.50 <0.50

1.03 0.828

29.9 28.5

104 95.8

1.3 1.3

<0.0085 <0.0050

<0.0085 <0.0050

<0.017 <0.010

<0.0068 <0.0040

<0.017 <0.010

<0.017 <0.010

<0.017 <0.010

<0.015 <0.015

<0.017 <0.010

<0.017 <0.010

<0.017 <0.010

0.030 0.020

<0.0085 <0.0050

<0.017 <0.010

<0.017 <0.010

<0.017 <0.010

0.040 0.018

0.057 0.031

0.020 0.011

0.150 0.059

0.048 0.027

<0.017 <0.010

<0.017 <0.010

77.9 67.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
11-SEP-19 11-SEP-19 11-SEP-19 11-SEP-19 11-SEP-19

RG_UPBEC_SEC-
01_2019-09-

11_0930

RG_UPBEC_SEC-
02_2019-09-

11_0945

RG_UPBEC_SEC-
03_2019-09-

11_1000

RG_UPBEC_SEC-
04_2019-09-

11_1015

RG_UPBEC_SEC-
05_2019-09-

11_1030

L2349660-1 L2349660-2 L2349660-3 L2349660-4 L2349660-5

09:30 09:45 10:00 10:15 10:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

85.2 89.0 88.1 86.4 89.9

64.5 69.3 63.5 65.7 63.2

86.5 84.9 82.5 83.5 83.4

<0.020 <0.020 <0.020 0.033 <0.020

0.28 0.16 0.21 0.38 0.16

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_SEROX_SE-
1_2019-09-12-1400

RG_SEROX_SE-
2_2019-09-12-1420

RG_SEROX_SE-
3_2019-09-12-1450

RG_SEROX_SE-
4_2019-09-12-1505

RG_SEROX_SE-
4_2019-09-12-1540

L2349660-6 L2349660-7 L2349660-8 L2349660-9 L2349660-10

14:00 14:20 14:50 15:05 15:40

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

87.0 93.3 94.4 87.6 94.1

68.0 73.4 65.3 69.0 74.2

77.9 84.0 80.1 79.4 86.0

<0.020 <0.020 <0.020 <0.020 <0.020

0.21 0.24 0.26 0.15 0.23

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
12-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_RIVER_SE_20
19-09-12-1505

RG_AQU1_SEC-
01_2019-09-

06_0756

RG_AQU1_SEC-
02_2019-09-

06_0949

RG_AQU1_SEC-
03_2019-09-

06_1051

RG_AQU1_SEC-
04_2019-09-

06_1136

L2349660-11 L2349660-12 L2349660-13 L2349660-14 L2349660-15

15:05 07:56 09:49 10:51 11:36

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

84.9 95.2 90.4 88.2 94.5

66.9 67.6 70.9 59.9 61.4

74.8 83.9 88.5 81.5 85.0

<0.020 0.296 0.232 0.114 0.128

<0.15 4.50 3.80 1.88 2.11

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
06-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_AQU1_SEC-
05_2019-09-

06_1216

RG_MCWA_SE-
01_2019-09-

07_1337

RG_MCWA_SE-
02_2019-09-

07_1446

RG_MCWA_SE-
03_2019-09-

07_1525

RG_MCWA_SE-
04_2019-09-

07_1558

L2349660-16 L2349660-17 L2349660-18 L2349660-19 L2349660-20

12:16 13:37 14:46 15:25 15:58

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

91.8 92.8 89.5 90.2 93.9

56.1 66.7 61.2 58.4 62.8

87.1 86.4 82.0 84.7 87.1

0.228 0.025 0.023 0.024 0.037

3.73 0.55 0.47 0.49 0.79

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
07-SEP-19 07-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_RIVER_SE_20
19-09-07_1558

RG_MCWA_SE-
05_2019-09-

07_1652

RG_ALE1_SEC-
01_2019-09-

08_0800

RG_ALE1_SEC-
02_2019-09-

08_0815

RG_ALE1_SEC-
03_2019-09-

08_0830

L2349660-21 L2349660-22 L2349660-23 L2349660-24 L2349660-25

15:58 16:52 08:00 08:15 08:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

100.7 71.9 74.9 71.0 87.7

74.0 59.0 60.7 58.1 54.0

92.4 72.6 75.7 72.3 80.5

0.038 0.023 0.112 0.140 0.095

0.82 0.41 1.39 1.70 1.13

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_ALE1_SEC-
04_2019-09-

08_0845

RG_ALE1_SEC-
05_2019-09-

08_0900

RG_PAIR_SE-
01_2019-09-

06_1030

RG_PAIR_SE-
02_2019-09-

06_1045

RG_PAIR_SE-
03_2019-09-

06_1100

L2349660-26 L2349660-27 L2349660-28 L2349660-29 L2349660-30

08:45 09:00 10:30 10:45 11:00

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

87.6 68.2 89.4 88.5 86.3

75.0 53.8 63.7 70.4 72.7

94.1 75.3 81.2 83.9 90.0

0.085 0.034 0.022 <0.020 <0.020

1.49 0.39 0.42 0.20 0.18

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_PAIR_SE-
04_2019-09-

06_1115

RG_PAIR_SE-
05_2019-09-

06_1130

RG_EVPPS_SE-
01_2019-09-

05_0800

RG_EVPPS_SE-
02_2019-09-

05_0810

RG_EVPPS_SE-
03_2019-09-

05_0820

L2349660-31 L2349660-32 L2349660-33 L2349660-34 L2349660-35

11:15 11:30 08:00 08:15 08:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

94.4 81.2 74.7 83.1 68.7

74.2 76.8 74.8 82.1 71.2

96.1 85.1 84.3 92.5 84.4

<0.020 <0.020 0.023 0.034 <0.020

0.22 0.23 0.26 0.38 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
05-SEP-19 05-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_EVPPS_SE-
04_2019-09-

05_0830

RG_EVPPS_SE-
05_2019-09-

05_0840

RG_SMCIM_SE-
12_2019-09-

15_0948

RG_SMCIM_SE-
12_2019-09-

15_1036

RG_SMCIM_SE-
12_2019-09-

15_1150

L2349660-36 L2349660-37 L2349660-38 L2349660-39 L2349660-40

08:45 09:00 09:48 10:36 11:50

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

81.5 97.3 86.3 81.3 91.0

82.7 80.7 64.6 66.9 71.7

89.5 89.4 73.8 76.0 79.2

<0.020 <0.020 <0.020 <0.020 <0.020

0.24 0.25 0.19 0.18 0.20

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE
15-SEP-19 15-SEP-19

RG_SMCIM_SE-
12_2019-09-

15_1141

RG_SMCIM_SE-
12_2019-09-

15_1224

L2349660-41 L2349660-42

11:41 12:24

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

88.6 97.8

71.3 58.7

78.3 67.4

<0.020 <0.020

0.19 <0.15

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI

DLHM

DLQ

PSAL

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be higher than 
usual.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

03-OCT-19 16:20 (MT)
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

QC Samples with Qualifiers & Comments:

QC Type Description

30
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

REP-Lentic 19-10 Sed

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 03-OCT-19Workorder: L2349660

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

Soil

Soil

R4846530

R4846532

R4846533

R4837789

R4845950

Batch

Batch

Batch

Batch

Batch

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

DUP

IRM

LCS

WG3168528-1

WG3168528-4

WG3168528-2

WG3168528-3

WG3168522-1

WG3168522-4

WG3168522-2

WG3168522-3

WG3166540-4

WG3166540-2

WG3166540-3

WG3167263-3

WG3167263-6

WG3167263-5

WG3168972-1

WG3168972-2

WG3168972-4

L2349660-26

08-109_SOIL

0.5

L2349660-9

08-109_SOIL

0.5

08-109_SOIL

0.5

08-109_SOIL

SULFADIAZINE

L2349660-30

08-109_SOIL

SULFADIAZINE

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

1.66

94.7

93.5

<0.050

2.39

91.3

93.0

<0.050

90.8

93.8

<0.050

100.4

104.1

<0.05

11.0

105.3

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

25-SEP-19

25-SEP-19

4.9

0.1

1.8

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

90-110

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.05

0.05

0.05

1.74

2.39

11.2
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

R4845950

R4845958

R4828173

R4837249

Batch

Batch

Batch

Batch

LCS

MB

DUP

IRM

LCS

MB

CRM

CRM

DUP

LCS

LCS

MB

MB

CRM

CRM

DUP

LCS

WG3168972-4

WG3168972-3

WG3168971-1

WG3168971-2

WG3168971-4

WG3168971-3

WG3167746-29

WG3167746-34

WG3167746-35

WG3167746-28

WG3167746-33

WG3167746-26

WG3167746-31

WG3169643-14

WG3169643-19

WG3169643-20

WG3169643-13

SULFADIAZINE

L2349660-10

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2349660-2

TILL-1

TILL-1

L2349660-29

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

99.1

<0.05

8.85

100.6

104.5

<0.05

117.6

103.8

0.0573

115.0

111.0

<0.0050

<0.0050

97.8

88.9

0.0270

105.0

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

24-SEP-19

0.1

6.5

2.6

20

40

40

90-110

80-120

90-110

70-130

70-130

80-120

80-120

70-130

70-130

80-120

%

%

%

%

%

%

%

%

mg/kg

%

%

mg/kg

mg/kg

%

%

mg/kg

%

0.05

0.05

0.005

0.005

8.86

0.0537

0.0278
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R4837249

R4831551

Batch

Batch

LCS

MB

MB

CRM

WG3169643-18

WG3169643-11

WG3169643-16

WG3167746-29 TILL-1

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

96.7

<0.0050

<0.0050

91.7

89.1

87.3

95.2

95.1

79.7

3.2

83.4

95.3

90.8

88.6

89.7

90.1

80.0

87.7

92.6

95.0

82.8

88.4

79.3

88.8

0.26

0.20

82.9

96.4

0.106

0.8

25-SEP-19

24-SEP-19

25-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

%

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

0.005

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
CRM

CRM

WG3167746-29

WG3167746-34

TILL-1

TILL-1

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

92.4

0.11

81.8

88.1

83.9

0.5

111.4

107.6

106.2

117.8

112.3

97.7

3.5

104.0

116.1

111.2

108.3

109.9

110.9

97.7

108.7

115.5

115.1

107.3

107.5

104.2

107.1

0.34

0.24

101.4

121.5

0.132

1.0

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
CRM

CRM

WG3167746-34

WG3169643-14

TILL-1

TILL-1

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

116.9

0.14

105.2

109.4

102.7

0.6

109.5

92.0

98.9

113.6

103.7

83.5

3.3

97.5

108.6

106.9

90.3

100.8

103.6

96.2

102.7

108.9

108.3

93.7

102.1

101.4

104.6

0.28

0.23

104.0

112.2

0.112

1.0

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
CRM

CRM

WG3169643-14

WG3169643-19

TILL-1

TILL-1

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

112.0

0.12

87.0

105.2

100.7

0.9

112.6

90.0

101.5

114.9

98.7

82.9

3.1

97.8

105.8

108.6

92.8

102.4

105.3

96.6

96.5

110.4

112.3

90.8

104.8

101.9

105.4

0.31

0.24

105.1

113.4

0.129

1.1

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
CRM

DUP

WG3169643-19

WG3167746-35

TILL-1

L2349660-2

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

117.3

0.14

87.5

107.3

102.9

0.7

10900

1.01

7.49

238

0.80

<0.20

9.3

1.51

15500

20.3

6.12

21.2

16400

10.8

11.9

6110

202

1.76

30.5

1380

2360

2.45

0.29

82

59.7

<1000

0.289

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

0.0

8.6

2.4

0.5

3.1

N/A

3.9

1.3

4.0

0.7

0.4

6.6

2.2

1.3

5.7

4.2

2.0

1.9

1.3

2.9

3.0

0.3

3.7

3.1

5.6

N/A

3.1

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

10900

1.10

7.67

239

0.82

<0.20

9.6

1.53

16200

20.1

6.15

19.9

16700

11.0

12.6

6370

206

1.80

30.9

1420

2290

2.45

0.30

85

63.1

<1000

0.298
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
DUP

DUP

WG3167746-35

WG3169643-20

L2349660-2

L2349660-29

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

<2.0

18.8

<0.50

1.57

59.0

135

1.1

3940

0.23

3.27

141

0.37

<0.20

5.4

0.679

93900

10.1

3.18

9.81

9570

6.48

6.4

14200

320

0.76

13.6

1050

900

7.11

0.13

90

99.0

1500

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

N/A

20

N/A

0.6

0.9

2.6

10

19

2.9

3.0

0.6

14

N/A

25

0.9

4.0

15

2.0

2.4

4.4

0.7

14

4.6

0.0

3.3

1.7

1.6

28

0.9

5.8

0.8

0.1

2.3

40

40

30

30

30

30

30

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

<2.0

23.0

<0.50

1.58

58.5

139

1.3

4780

0.24

3.37

140

0.42

<0.20

6.9

0.685

90300

11.6

3.24

9.58

10000

6.53

7.3

14900

320

0.79

13.8

1030

1190

7.05

0.14

90

99.1

1400
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
DUP

LCS

WG3169643-20

WG3167746-28

L2349660-29
Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

0.126

<2.0

8.0

<0.50

0.797

16.7

63.9

<1.0

106.4

110.8

105.1

105.9

102.2

98.6

93.9

105.2

103.0

107.1

105.2

105.7

113.4

99.3

99.1

113.5

107.4

95.3

104.1

111.7

105.1

96.6

104.1

105.8

100.9

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

12

N/A

35

N/A

1.9

15

2.6

N/A

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

0.142

<2.0

11.4

<0.50

0.813

19.4

65.6

<1.0
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
LCS

LCS

WG3167746-28

WG3167746-33

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

100.8

99.4

101.6

84.6

90.6

106.5

96.7

98.4

95.9

101.7

93.8

82.7

92.9

95.3

95.0

94.7

92.0

93.2

82.2

82.0

95.7

92.4

99.7

97.9

92.8

95.3

91.4

94.6

93.7

97.6

93.6

96.9

88.7

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
LCS

LCS

WG3167746-33

WG3169643-13

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

93.7

96.9

91.6

85.0

84.3

93.5

94.0

98.9

101.1

108.0

100.1

99.5

98.7

94.7

99.1

97.2

94.8

99.2

86.8

96.2

108.8

111.9

98.1

103.1

98.6

89.1

97.1

100.4

97.9

100.4

100.6

101.1

90.4

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
LCS

LCS

WG3169643-13

WG3169643-18

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

95.0

100.1

99.6

99.7

84.0

100.1

94.6

100.0

106.3

104.8

99.6

106.6

103.4

100.1

97.5

107.3

99.5

103.3

92.1

101.5

108.8

117.8

105.1

111.3

103.6

90.2

103.4

105.7

97.7

105.1

108.3

105.9

91.3

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
LCS

MB

WG3169643-18

WG3167746-26

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

115.2

104.8

99.7

99.8

89.6

105.9

101.0

99.5

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
MB

MB

WG3167746-26

WG3167746-31

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
MB

MB

WG3167746-31

WG3169643-11

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
MB

MB

WG3169643-11

WG3169643-16

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4831551

R4830077

R4830131

R4839137

R4843312

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3169643-16

WG3167842-3

WG3167842-2

WG3167842-1

WG3168227-2

WG3168227-1

WG3171067-2

WG3171067-1

WG3171343-2

WG3171343-1

L2349660-17

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

76.0

98.4

<0.25

95.6

<0.25

97.6

<0.25

97.4

<0.25

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

26-SEP-19

0.1 20

90-110

90-110

90-110

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

0.25

0.25

0.25

76.0
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
IRM

IRM

WG3173943-2

WG3173943-6

ALS PAH RM2

ALS PAH RM2

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

103.7

79.6

110.2

78.2

93.6

99.3

94.9

102.2

99.5

93.4

99.6

93.8

102.2

90.2

109.8

87.7

91.1

86.9

70.8

103.5

98.8

96.4

79.0

97.2

70.7

90.0

93.5

90.6

98.0

96.0

90.7

98.8

92.7

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
IRM

LCS

LCS

WG3173943-6

WG3173943-1

WG3173943-5

ALS PAH RM2
Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

97.5

82.2

116.5

83.6

85.7

86.7

66.5

93.6

93.9

88.4

81.5

92.3

81.8

92.3

87.8

87.2

93.4

94.2

91.5

93.9

93.0

92.1

85.5

87.2

82.0

84.4

85.5

95.2

87.8

93.8

82.9

78.7

72.7

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
LCS

MB

WG3173943-5

WG3173943-3

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

83.6

73.7

86.8

75.7

77.7

89.7

82.8

81.0

90.0

88.5

87.1

68.6

78.1

73.9

71.6

72.6

82.0

77.4

88.7

71.2

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
MB

MB

WG3173943-3

WG3173943-7

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

69.7

73.3

79.8

87.9

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089

R4848193

Batch

Batch

MB

DUP

IRM

WG3173943-7

WG3174783-4

WG3174783-2

L2349660-17

ALS PAH RM2

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

<0.010

<0.010

66.2

70.3

70.7

85.6

<0.012

<0.010

<0.020

<0.0080

<0.030

<0.020

0.048

0.028

<0.020

0.056

0.087

<0.010

<0.020

0.048

<0.020

0.243

0.373

0.146

0.051

0.238

0.027

<0.020

102.2

78.7

112.0

83.0

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

13

7.1

N/A

10

9.8

N/A

N/A

10

N/A

10

12

13

11

11

6.6

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.01

0.01

50-130

60-130

60-130

60-130

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.012

<0.010

<0.020

<0.0080

<0.030

<0.020

0.055

0.031

<0.020

0.061

0.096

<0.010

0.021

0.053

<0.020

0.269

0.420

0.166

0.057

0.267

0.029

<0.020

32



Quality Control Report
Page 23 ofReport Date: 03-OCT-19Workorder: L2349660

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4848193Batch
IRM

LCS

WG3174783-2

WG3174783-1

ALS PAH RM2
Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

98.5

102.3

92.4

99.0

94.8

94.9

104.8

95.5

104.5

94.2

112.1

90.0

93.4

92.8

72.1

106.0

100.2

85.4

81.3

84.1

79.3

83.7

80.6

76.0

83.4

82.6

83.0

85.1

84.2

83.5

77.3

81.6

80.0

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4848193Batch
LCS

MB

WG3174783-1

WG3174783-3

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

76.9

77.7

83.2

82.0

84.1

76.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

66.3

72.7

78.1

92.8

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204Batch
IRM

LCS

WG3175293-2

WG3175293-1

ALS PAH RM2
Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

95.0

70.9

95.4

70.3

86.6

80.2

86.7

91.1

83.9

84.8

93.7

87.0

95.5

86.1

97.3

85.0

86.9

88.7

65.1

94.5

92.3

82.3

76.4

79.8

72.3

81.3

75.5

76.7

80.9

80.2

79.3

82.9

81.2

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204Batch
LCS

LCS

MB

WG3175293-1

WG3175293-7

WG3175293-3

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

80.9

71.0

78.1

77.3

75.1

75.3

81.1

76.3

82.5

74.4

87.6

82.7

96.3

85.0

90.3

75.4

75.0

75.3

77.7

81.1

90.0

86.9

83.1

78.6

79.9

82.1

80.5

76.7

77.6

87.2

85.0

84.8

<0.0050

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg 0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204Batch
MB

MB

WG3175293-3

WG3175293-5

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

67.9

74.2

78.9

82.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4849204

R4828808

R4837391

Batch

Batch

Batch

MB

IRM

DUP

DUP

IRM

IRM

WG3175293-5

WG3168519-7

WG3171196-2

WG3171196-4

WG3171196-1

WG3171196-3

SAL-STD10

L2349660-18

L2349660-42

SAL-STD10

SAL-STD10

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

61.1

69.9

73.0

86.0

7.68

7.25

7.20

7.80

7.67

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

20-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

0.02

0.05

0.2

0.2

7.4-8

7.4-8

7.4-8

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

pH

pH

pH

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J

J

7.23

7.15
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4849448

R4849869

R4850876

Batch

Batch

Batch

IRM

DUP

IRM

DUP

WG3167130-2

WG3168386-1

WG3168386-2

WG3168389-1

2017-PSA

L2349660-5

2017-PSA

L2349660-30

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

2.6

3.4

10.1

14.7

13.3

15.2

23.4

17.2

<1.0

<1.0

<1.0

2.9

15.1

7.0

34.2

36.0

3.6

2.7

3.7

10.3

16.1

11.7

14.7

23.4

17.4

31.3

5.2

2.7

2.1

2.5

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

N/A

N/A

N/A

0.7

2.6

1.0

1.8

2.1

0.5

0.0

2.1

0.7

0.2

1.1

5

5

5

5

5

5

5

5

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

J

J

J

J

J

J

J

J

J

J

J

<1.0

<1.0

<1.0

3.7

17.7

8.1

32.4

34.0

3.1

31.3

3.1

2.0

1.9

3.6
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4850876Batch
DUP

IRM

WG3168389-1

WG3168389-2

L2349660-30

2017-PSA

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

1.4

22.1

28.8

3.9

2.9

4.0

10.4

15.7

13.3

13.4

21.8

18.6

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

1.7

0.3

0.1

0.6

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

J

3.0

21.8

28.8

4.5

32



Quality Control Report
Page 31 ofReport Date: 03-OCT-19Workorder: L2349660

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 32 ofReport Date: 03-OCT-19Workorder: L2349660

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Polycyclic Aromatic Hydrocarbons

33
34
35
36
37

33
34
35
36
37

05-SEP-19 08:00
05-SEP-19 08:15
05-SEP-19 08:30
05-SEP-19 08:45
05-SEP-19 09:00

05-SEP-19 08:00
05-SEP-19 08:15
05-SEP-19 08:30
05-SEP-19 08:45
05-SEP-19 09:00

20-SEP-19 09:00
21-SEP-19 09:00
20-SEP-19 09:00
20-SEP-19 09:00
20-SEP-19 09:00

20-SEP-19
20-SEP-19
20-SEP-19
20-SEP-19
20-SEP-19

14
14
14
14
14

14
14
14
14
14

15
16
15
15
15

15
15
15
15
15

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

EHT
EHT
EHT
EHT
EHT

EHT
EHT
EHT
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2349660 were received on 17-SEP-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

days
days
days
days
days

days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

19-SEP-19

Lab Work Order #: L2350728

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
03-OCT-19 11:14 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

REGIONAL EFFECTSC of C Numbers:
Legal Site Desc: 



03-OCT-19 11:14 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350728 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

30

SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_RIVER_SE_20
19-09-17_1400

RG_GO13_SE-
1_2019-09-

17_1315

RG_GO13_SE-
2_2019-09-

17_1339

RG_GO13_SE-
3_2019-09-

17_1400

RG_GO13_SE-
4_2019-09-

17_1429

L2350728-1 L2350728-2 L2350728-3 L2350728-4 L2350728-5

14:40 13:15 13:39 14:00 14:29

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

52.8 54.9 60.8 56.3 40.8

7.79 7.80 8.09 7.85 8.16

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 1.2

<1.0 <1.0 <1.0 <1.0 4.9

<1.0 <1.0 <1.0 <1.0 22.9

<1.0 1.2 <1.0 <1.0 23.5

9.2 4.2 <1.0 10.1 11.0

28.3 21.5 12.5 26.0 11.7

47.5 48.7 55.8 47.1 18.1

14.2 24.2 31.4 16.1 6.7

Silt loam / Silt Silt loam Silt loam Silt loam Sandy loam

11.6 11.7 11.2 11.6 6.22

7770 9930 9790 6690 5000

0.74 0.84 0.92 0.72 0.49

3.64 4.29 4.11 3.47 3.97

350 408 431 325 256

0.56 0.76 0.73 0.53 0.42

<0.20 <0.20 <0.20 <0.20 <0.20

7.7 6.5 7.9 6.3 6.0

1.00 1.27 1.32 1.00 0.655

69300 62200 91900 70400 94500

13.4 14.9 16.1 11.7 10.5

4.25 5.57 5.19 4.08 3.00

16.5 22.0 21.0 16.0 9.61

10500 12700 11800 9970 9640

7.78 10.4 10.1 7.60 5.40

9.8 13.4 13.3 9.3 7.5

12600 10900 11400 12500 12800

308 255 448 292 333

0.0454 0.0778 0.0737 0.0463 0.0258

1.32 1.72 1.64 1.21 0.92

19.5 25.3 23.9 18.8 14.1

1060 996 999 1010 1080

1720 2010 2090 1330 1200

52.7 63.4 85.5 47.5 27.0

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



03-OCT-19 11:14 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350728 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

30

SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_GO13_SE-
5_2019-09-

17_1458

RG_OTTO_SE-
1_2019-09-

17_0931

RG_OTTO_SE-
2_2019-09-

17_1015

RG_OTTO_SE-
3_2019-09-

17_1039

RG_OTTO_SE-
4_2019-09-

17_1109

L2350728-6 L2350728-7 L2350728-8 L2350728-9 L2350728-10

14:58 09:31 10:15 10:39 11:09

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

58.9 67.7 66.1 53.9 55.5

7.78 7.73 7.74 7.95 7.85

<1.0 <1.0 1.5 1.8 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 1.2 1.9 <1.0

<1.0 <1.0 2.1 3.6 3.2

<1.0 1.3 3.4 4.3 6.6

<1.0 2.2 5.1 4.9 11.5

21.0 22.0 24.8 20.3 24.4

56.4 46.9 45.3 44.7 38.5

21.5 26.4 15.7 17.6 15.1

Silt loam Silt loam Silt loam Silt loam Silt loam

15.8 20.1 17.3 21.7 11.1

7590 8760 8060 8080 7260

0.88 0.76 0.72 0.73 0.74

4.05 26.3 7.72 6.95 7.32

338 682 644 614 486

0.61 0.64 0.57 0.56 0.44

<0.20 <0.20 <0.20 <0.20 <0.20

15.2 11.1 10.1 10.2 9.3

1.29 1.67 1.26 0.973 0.956

82900 78500 83500 103000 173000

12.0 11.6 11.7 10.9 9.47

4.71 10.4 7.43 5.96 7.34

20.4 21.7 18.3 18.2 14.1

11800 43700 19200 15500 18000

8.97 9.60 8.58 8.73 6.20

10.1 10.0 8.9 9.5 8.4

10100 4660 5780 6060 7640

320 5280 1600 1420 2490

0.0574 0.0586 0.0454 0.0477 0.0374

1.88 2.30 4.71 1.57 6.05

20.9 37.6 31.5 26.5 25.5

909 968 819 711 574

1490 1990 1790 1730 1730

77.0 7.43 6.36 5.01 4.83

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



03-OCT-19 11:14 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350728 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

30

SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_OTTO_SE-
5_2019-09-

17_1134

RG_MI16_SE-
1_2019-09-

17_1215

RG_MI16_SE-
2_2019-09-

17_1145

RG_MI16_SE-
3_2019-09-

17_1050

RG_MI16_SE-
4_2019-09-

17_1030

L2350728-11 L2350728-12 L2350728-13 L2350728-14 L2350728-15

11:34 12:15 11:45 10:50 10:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

45.3 73.1 77.5 78.5 78.7

6.79 7.25

7.86 7.85 7.72

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

3.0 <1.0 <1.0 <1.0 <1.0

3.9 1.1 1.3 <1.0 1.1

4.6 <1.0 7.6 <1.0 1.6

3.7 1.9 19.3 4.7 4.5

31.0 38.4 26.9 37.7 36.9

42.6 49.8 35.0 48.4 47.5

10.3 7.7 9.9 7.7 8.3

Silt loam Silt Silt loam Silt Silt

42.4 8.1 9.9 6.6 7.1

4240 4470 3140 3880 2980

0.43 0.19 0.15 0.19 0.17

4.78 1.30 1.07 1.20 1.59

207 255 308 274 267

0.45 0.37 0.22 0.28 0.24

<0.20 <0.20 <0.20 <0.20 <0.20

6.4 7.2 8.2 10.1 7.3

0.570 0.572 0.442 0.489 0.565

37200 201000 263000 230000 229000

6.40 8.86 6.87 8.22 7.26

5.35 1.92 1.32 1.51 1.59

16.8 8.89 6.35 7.02 6.95

12100 5550 3860 4200 4990

7.53 4.57 2.74 3.42 2.91

6.3 6.3 4.3 5.2 3.9

5140 8300 6640 7790 6190

1430 48.7 51.9 65.7 91.0

0.0312 0.0267 0.0136 0.0178 0.0172

3.23 1.09 1.31 0.94 1.69

15.7 10.6 7.59 8.65 8.92

548 593 439 508 453

850 1020 860 1050 750

1.71 7.57 7.59 6.64 7.77

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



03-OCT-19 11:14 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350728 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

30

SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_MI16_SE-
5_2019-09-

17_1000

RG_RIVER_SE_20
19-09-17_1000 

RG_MCIMCC_SE-
1_2019-09-

17_0900

RG_MCIMCC_SE-
2_2019-09-

17_0845

RG_MCIMCC_SE-
3_2019-09-

17_0833

L2350728-16 L2350728-17 L2350728-18 L2350728-19 L2350728-20

10:00 10:00 09:00 08:45 08:33

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

71.5 75.0 56.1 68.0 65.6

7.65 7.71 7.61 7.87 7.78

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 2.5 <1.0 <1.0

<1.0 <1.0 5.2 <1.0 <1.0

<1.0 <1.0 8.4 <1.0 <1.0

1.3 1.5 9.5 <1.0 4.3

3.9 4.2 8.2 1.4 7.2

37.3 35.2 22.4 37.5 28.1

48.2 49.6 34.8 51.8 46.2

8.3 8.6 8.8 8.4 12.8

Silt Silt Silt loam Silt Silt loam

6.3 6.5 26.5 6.8 8.31

5800 5230 4000 2000 7130

0.25 0.27 0.36 <0.10 0.39

2.88 2.33 4.81 1.46 5.34

226 271 317 243 276

0.51 0.45 0.56 0.20 0.48

<0.20 <0.20 <0.20 <0.20 <0.20

6.2 7.9 8.7 <5.0 8.9

0.764 0.707 1.38 1.76 1.94

137000 180000 66600 269000 148000

10.7 11.8 7.34 3.25 9.92

2.99 2.58 20.4 110 34.5

10.9 10.1 14.4 6.60 15.5

8770 7930 7070 3040 10500

5.84 5.10 8.19 2.96 7.21

8.2 7.6 4.1 2.6 7.2

8370 8060 6170 5950 7840

86.8 89.0 151 316 306

0.0336 0.0302 0.0561 0.0220 0.0369

0.98 1.36 0.84 0.64 1.32

14.8 14.4 36.5 123 72.0

771 791 462 259 641

1220 1160 860 420 1370

4.61 5.94 3.60 6.67 5.75

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



03-OCT-19 11:14 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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30

SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_MCIMCC_SE-
4_2019-09-

17_0800

RG_MCIMCC_SE-
5_2019-09-

17_0730

RG_MIWW_SE-
4_2019-09-

16_0830

RG_MIWW_SE-
5_2019-09-

16_0900

RG_EROL_SE_1_2
019-09-16_1505

L2350728-21 L2350728-22 L2350728-23 L2350728-24 L2350728-25

08:00 07:30 08:30 09:00 15:05

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

57.2 65.5 62.7 55.5 60.5

7.81 7.77 7.77 7.76 7.82

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 2.1 <1.0 2.1

1.7 <1.0 9.8 1.7 4.5

5.9 <1.0 6.5 6.6 7.9

30.4 23.2 28.4 35.4 33.2

47.9 57.4 45.1 49.0 45.4

13.2 18.1 7.7 6.3 6.3

Silt Silt Silt loam Silt Silt

23.1 19.6 5.9 5.9 5.2

4270 7230 5910 6870 4120

0.42 0.41 0.48 0.43 0.25

3.33 3.94 3.74 4.54 2.31

393 519 203 221 225

0.59 0.66 0.45 0.47 0.32

<0.20 <0.20 <0.20 <0.20 <0.20

8.0 9.8 6.2 6.2 <5.0

1.90 1.84 1.40 1.10 0.897

88300 85800 111000 104000 153000

8.29 10.9 13.2 14.3 9.93

19.4 22.7 3.78 4.08 2.66

17.3 19.3 13.7 13.3 9.30

5870 7670 9770 10100 8390

8.98 10.2 8.23 8.16 5.79

4.5 7.2 8.4 8.5 6.2

8780 8390 12500 14300 10900

110 142 177 327 224

0.0618 0.0705 0.0402 0.0370 0.0260

0.72 1.01 2.20 1.54 0.82

51.4 55.2 17.2 17.9 11.0

551 692 1040 1050 796

870 1360 1310 1430 930

7.36 9.08 1.95 1.87 4.85

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



03-OCT-19 11:14 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350728 CONTD....

7PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

30

SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 15-SEP-19

RG_EROL_SE_2_2
019-09-16_1541

RG_EROL_SE_3_2
019-09-16_1610

RG_EROL_SE_4_2
019-09-16_1641

RG_EROL_SE_5_2
019-09-16_1708

RG_RIVER_SE_20
19-09-15_1520

L2350728-26 L2350728-27 L2350728-28 L2350728-29 L2350728-30

15:41 16:10 16:41 17:08 15:20

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

63.8 59.9 46.6 60.8 51.6

7.77 7.85 7.83 7.73 7.84

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

2.0 3.0 4.4 5.9 4.0

8.9 6.2 16.4 14.0 16.6

11.1 7.1 16.3 13.4 15.8

28.3 31.3 26.5 29.4 27.1

42.1 44.8 30.5 32.0 31.6

7.2 6.6 5.0 4.2 4.5

Silt loam Silt loam Silt loam Silt loam Silt loam

4.9 4.7 5.01 4.2 4.28

4600 4450 7380 5360 7590

0.31 0.31 0.68 0.56 0.70

3.23 2.95 3.64 2.22 3.73

200 179 225 269 226

0.37 0.35 0.54 0.41 0.56

<0.20 <0.20 <0.20 <0.20 <0.20

5.4 <5.0 5.6 6.1 5.8

0.843 0.792 1.32 1.39 1.34

123000 122000 55900 111000 57400

10.8 10.4 12.6 10.5 12.5

2.72 2.92 4.32 3.15 4.34

9.28 9.30 13.0 10.6 13.0

10500 7680 10200 8040 10200

5.95 6.07 7.57 6.04 7.61

6.8 6.8 8.7 6.9 8.5

11600 11900 6310 5880 5990

180 155 60.3 51.9 59.1

0.0238 0.0272 0.0476 0.0296 0.0486

1.35 0.89 1.25 1.97 1.35

12.1 12.5 20.2 15.0 20.1

863 941 987 875 975

1060 980 1350 1170 1400

6.59 4.34 3.11 4.56 3.07

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_MIWW_SE_1_
2019-09-16_0915

RG_MIWW_SE_2_
2019-09-16_1520

RG_MIWW_SE_3_
2019-09-16_1635

RG_FOFR2W_SE-
1_2019-09-

16_1600

RG_FOFR2W_SE-
2_2019-09-

16_1540

L2350728-31 L2350728-32 L2350728-33 L2350728-34 L2350728-35

09:15 15:20 16:35 16:00 15:40

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

55.3 66.7 66.3 71.1 78.8

7.52 7.45

7.86 7.71 7.67

<1.0 1.3 <1.0 13.4 <1.0

<1.0 1.2 <1.0 6.0 <1.0

<1.0 <1.0 <1.0 4.2 2.1

1.1 2.1 1.1 4.6 6.4

7.3 6.2 4.8 5.7 8.7

14.1 6.9 9.0 5.8 6.5

33.0 35.7 35.8 23.8 32.2

39.3 40.6 43.2 31.6 39.1

5.1 5.1 5.7 5.0 4.5

Silt loam Silt loam Silt loam / Silt Silt loam Silt loam

4.32 5.6 6.71 8.68 11.7

8360 4600 5300 7140 1920

0.79 0.49 0.56 0.41 0.49

2.97 2.45 2.75 3.72 1.23

251 329 285 228 552

0.63 0.40 0.46 0.48 0.17

<0.20 <0.20 <0.20 <0.20 <0.20

6.8 5.6 5.8 7.7 8.8

1.58 1.72 1.84 5.76 9.68

61600 140000 107000 113000 232000

14.3 9.67 10.6 9.71 3.61

4.16 2.76 3.53 8.06 6.59

15.1 10.7 13.1 12.8 8.08

10400 7640 8480 15500 6240

8.49 5.66 6.88 7.80 4.81

9.8 6.1 7.3 15.3 5.5

6990 5690 6240 9150 6760

63.0 46.7 54.5 1760 26200

0.0576 0.0366 0.0436 0.0301 0.0204

1.83 1.56 1.71 4.89 5.30

20.9 13.7 17.4 25.9 42.8

1010 849 887 811 456

1620 1000 1090 1300 610

5.27 4.45 4.46 2.59 3.96

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_FOFR2W_SE-
3_2019-09-

16_1500

RG_FOFR2W_SE-
4_2019-09-

16_1440

RG_FOFR2W_SE-
5_2019-09-

16_1400

RG_HE27_SE-
1_2019-09-

16_1200

RG_HE27_SE-
2_2019-09-

16_1150

L2350728-36 L2350728-37 L2350728-38 L2350728-39 L2350728-40

15:00 14:40 14:00 12:00 11:50

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

76.9 75.5 81.8 42.6 53.2

7.16 7.35 7.23

7.92 7.89

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 1.5 <1.0 <1.0 <1.0

5.8 3.5 3.8 <1.0 <1.0

14.4 14.4 7.7 1.9 <1.0

8.7 15.3 8.4 16.6 5.0

5.7 8.9 5.9 15.8 16.4

28.7 24.9 33.3 24.9 32.9

32.5 28.0 37.0 33.2 39.1

3.7 3.5 3.3 7.3 5.7

Silt loam Silt loam Silt loam Silt loam Silt loam

10.8 8.9 12.5 8.39 9.48

1390 1450 2330 7280 5060

0.24 0.17 0.33 0.44 0.30

0.60 0.47 1.46 4.48 3.58

527 473 997 158 115

0.11 0.12 0.18 0.48 0.39

<0.20 <0.20 <0.20 <0.20 <0.20

5.9 6.2 9.1 7.5 6.1

5.33 3.22 9.69 1.01 0.803

294000 308000 221000 188000 141000

2.41 2.73 4.17 15.4 12.0

2.63 1.43 6.41 4.30 3.37

3.65 3.40 5.97 10.2 8.16

1970 1920 4390 11900 10100

1.76 3.50 3.07 7.31 6.07

4.6 4.0 5.0 15.4 13.1

6950 7490 7520 42800 35800

2670 1180 14500 390 248

0.0079 0.0065 0.0172 0.0403 0.0375

5.27 2.06 5.40 0.96 0.71

17.1 7.64 67.4 22.6 18.6

322 321 549 1130 825

580 580 860 1650 1190

1.95 2.16 2.34 4.14 5.63

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_HE27_SE-
3_2019-09-

16_1045

RG_HE27_SE-
4_2019-09-

16_1015

RG_HE27_SE-
5_2019-09-

16_0950

RG_RIVER_SE_20
19-09-16-0950

L2350728-41 L2350728-42 L2350728-43 L2350728-44

10:45 10:15 09:50 09:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

50.7 46.6 48.0 45.6

7.97 7.92 8.05 7.96

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

2.4 2.2 <1.0 <1.0

6.6 16.0 <1.0 <1.0

9.2 19.5 4.3 3.4

31.1 25.6 31.0 31.1

42.2 30.8 53.7 53.0

7.0 5.6 9.7 11.2

Silt loam Silt loam Silt Silt

12.2 9.61 11.2 11.0

4960 4650 6640 7320

0.38 0.32 0.43 0.44

3.86 2.87 3.91 4.46

128 118 163 186

0.39 0.34 0.48 0.49

<0.20 <0.20 <0.20 <0.20

6.1 5.5 6.6 7.3

0.831 0.775 0.904 0.999

136000 127000 123000 140000

11.3 10.4 13.9 15.6

3.57 2.97 5.10 5.54

9.22 7.54 11.4 12.4

9430 7900 9880 11000

6.00 4.89 7.06 7.82

12.3 9.6 14.4 14.9

32800 28700 31200 34100

379 226 319 366

0.0369 0.0330 0.0549 0.0471

0.82 0.66 1.14 1.24

17.6 15.7 21.1 23.1

884 806 922 1020

1180 1200 1410 1550

7.69 3.07 2.99 3.44

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_RIVER_SE_20
19-09-17_1400

RG_GO13_SE-
1_2019-09-

17_1315

RG_GO13_SE-
2_2019-09-

17_1339

RG_GO13_SE-
3_2019-09-

17_1400

RG_GO13_SE-
4_2019-09-

17_1429

L2350728-1 L2350728-2 L2350728-3 L2350728-4 L2350728-5

14:40 13:15 13:39 14:00 14:29

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.22 0.31 0.32 0.21 0.11

104 100 117 94 97

106 106 147 102 119

2900 3800 3400 2600 <1000

0.177 0.214 0.227 0.160 0.118

<2.0 <2.0 <2.0 <2.0 <2.0

4.8 2.8 4.9 4.4 4.3

<0.50 <0.50 <0.50 <0.50 <0.50

1.36 1.67 1.55 1.25 0.876

26.7 30.2 31.1 23.1 20.2

95.8 117 114 90.0 64.9

1.0 1.5 <1.0 <1.0 <1.0

<0.27 <0.22 <0.17 <0.22 <0.12

<0.024 <0.021 0.0140 0.0180 0.0095

<0.48 <0.37 <0.32 <0.41 <0.24

<0.080 <0.060 0.0571 0.0634 0.0392

0.322 0.242 0.159 0.198 0.111

0.407 0.251 0.115 0.153 0.089

0.659 0.526 0.265 0.312 0.186

0.768 0.612 0.305 0.363 0.220

0.689 0.516 0.265 0.317 0.197

0.152 0.119 0.121 0.169 0.118

0.109 0.086 0.040 0.051 0.033

0.983 0.811 0.532 0.589 0.358

0.0754 0.0611 0.0604 0.0769 0.0547

0.367 0.310 0.270 0.302 0.158

0.861 0.664 0.434 0.599 0.326

0.136 0.104 0.058 0.077 0.047

1.89 1.67 1.31 1.73 0.941

4.22 3.75 2.62 3.55 1.94

1.05 0.837 0.724 0.993 0.538

0.093 0.054 0.035 0.036 0.018

2.62 2.24 1.62 2.00 1.14

0.369 0.297 0.319 0.383 0.202

<0.010 <0.010 <0.010 <0.010 <0.010

92.0 94.9 94.2 103.0 100.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLCI DLCI DLCI DLCI

DLCI DLCI

DLCI DLCI DLCI DLCI DLCI

DLCI DLCI
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_GO13_SE-
5_2019-09-

17_1458

RG_OTTO_SE-
1_2019-09-

17_0931

RG_OTTO_SE-
2_2019-09-

17_1015

RG_OTTO_SE-
3_2019-09-

17_1039

RG_OTTO_SE-
4_2019-09-

17_1109

L2350728-6 L2350728-7 L2350728-8 L2350728-9 L2350728-10

14:58 09:31 10:15 10:39 11:09

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.26 0.22 0.19 0.19 0.16

102 149 127 111 138

125 202 166 197 295

4600 6000 5400 2400 9300

0.154 0.260 0.250 0.135 0.163

<2.0 <2.0 <2.0 <2.0 <2.0

3.5 5.9 5.3 6.3 4.9

<0.50 <0.50 <0.50 <0.50 <0.50

1.75 0.655 0.869 0.718 0.920

24.9 27.9 25.2 24.6 22.1

112 129 105 92.0 79.4

1.4 <1.0 <1.0 <1.0 <1.0

<0.31 <0.33 <0.29 <0.32 <0.27

0.0243 <0.039 <0.032 0.0342 0.0259

<0.59 <0.015 <0.014 <0.56 <0.45

0.104 <0.055 <0.056 0.0741 0.0543

0.282 <0.28 <0.23 0.218 0.174

0.209 0.158 0.143 0.124 0.111

0.425 0.449 0.375 0.339 0.289

0.500 0.486 0.415 0.380 0.310

0.417 0.518 0.426 0.386 0.340

0.211 0.170 0.137 0.182 0.175

0.075 0.036 0.039 0.041 0.021

0.800 1.05 0.857 0.855 0.681

0.105 <0.12 <0.090 0.0966 0.0846

0.460 0.333 0.274 0.275 0.225

0.835 0.879 0.629 0.726 0.614

0.113 0.062 0.052 0.067 0.057

2.30 2.76 2.18 2.61 2.02

4.72 5.79 4.48 5.20 4.13

1.40 1.45 1.12 1.42 1.11

0.046 0.018 0.037 <0.010 <0.010

2.79 3.64 2.83 3.28 2.59

0.543 0.477 0.381 0.410 0.314

<0.010 <0.020 <0.014 <0.010 <0.012

102.1 98.6 98.2 103.1 108.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLQ DLQ DLCI DLCI

DLCI DLCI

DLCI DLHM DLHM DLCI DLCI

DLCI DLCI

DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLQ DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLCI DLHM DLCI
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_OTTO_SE-
5_2019-09-

17_1134

RG_MI16_SE-
1_2019-09-

17_1215

RG_MI16_SE-
2_2019-09-

17_1145

RG_MI16_SE-
3_2019-09-

17_1050

RG_MI16_SE-
4_2019-09-

17_1030

L2350728-11 L2350728-12 L2350728-13 L2350728-14 L2350728-15

11:34 12:15 11:45 10:50 10:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.14 0.12 <0.10 0.10 <0.10

72 106 112 121 109

72.8 284 353 288 273

3700 4100 4100 4000 4200

0.069 0.245 0.197 0.239 0.194

<2.0 <2.0 <2.0 <2.0 <2.0

4.9 7.0 15.8 19.1 10.9

<0.50 <0.50 <0.50 <0.50 <0.50

0.629 1.39 1.35 0.996 1.45

15.6 12.8 9.75 12.2 10.2

58.8 50.8 33.5 41.9 36.7

<1.0 1.0 <1.0 <1.0 <1.0

<0.58 <0.023 <0.011 <0.017 <0.017

<0.043 <0.0090 <0.011 <0.012 <0.012

<0.010 <0.035 <0.026 <0.023 <0.029

<0.059 <0.0072 <0.0088 <0.0092 <0.0092

<0.35 0.023 <0.022 <0.023 <0.023

0.210 <0.018 <0.022 <0.023 <0.023

0.526 0.065 0.031 0.041 0.043

0.573 0.068 <0.035 0.042 0.047

0.640 0.074 0.037 0.049 0.053

0.270 0.044 <0.022 <0.024 <0.038

0.046 <0.018 <0.022 <0.023 <0.023

1.32 0.116 0.053 0.070 0.076

<0.18 0.0118 <0.011 <0.012 <0.012

0.306 0.029 <0.022 <0.023 <0.023

1.97 0.073 0.033 0.040 0.048

0.073 <0.018 <0.022 <0.023 <0.023

4.53 0.368 0.162 0.231 0.222

8.18 0.573 0.274 0.355 0.382

2.40 0.197 0.091 0.121 0.128

<0.020 <0.018 <0.022 <0.023 <0.023

5.88 0.311 0.151 0.194 0.215

0.558 0.040 0.025 0.028 0.032

<0.020 <0.018 <0.022 <0.023 <0.023

121.9 99.4 96.2 98.1 92.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLCI DLHM DLCI DLCI

DLCI DLHM DLHM DLHM DLHM

DLCI DLCI DLHM DLCI

DLCI DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLCI DLCI

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLQ DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHC DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_MI16_SE-
5_2019-09-

17_1000

RG_RIVER_SE_20
19-09-17_1000 

RG_MCIMCC_SE-
1_2019-09-

17_0900

RG_MCIMCC_SE-
2_2019-09-

17_0845

RG_MCIMCC_SE-
3_2019-09-

17_0833

L2350728-16 L2350728-17 L2350728-18 L2350728-19 L2350728-20

10:00 10:00 09:00 08:45 08:33

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.16 0.14 0.12 <0.10 0.11

90 108 121 218 170

202 265 151 374 206

5600 5600 6000 6300 7100

0.321 0.323 0.190 <0.050 0.295

<2.0 <2.0 <2.0 <2.0 <2.0

5.4 14.3 7.0 <1.0 7.3

<0.50 <0.50 <0.50 <0.50 <0.50

0.914 0.985 0.762 1.50 1.14

17.4 15.8 16.0 5.59 18.9

67.6 60.4 124 257 194

<1.0 <1.0 1.6 <1.0 <1.0

<0.017 <0.019 <0.20 <0.21 <0.11

<0.018 <0.010 <0.048 0.040 <0.025

<0.028 <0.020 <0.010 <0.39 <0.014

<0.0072 <0.0080 <0.028 0.0533 <0.020

<0.018 <0.020 0.187 0.226 <0.13

<0.018 <0.020 0.152 0.173 0.095

0.038 0.048 0.511 0.553 0.328

0.041 0.049 0.546 0.585 0.347

0.048 0.054 0.636 0.728 0.425

<0.032 0.023 0.317 0.494 0.179

<0.018 <0.020 0.035 0.033 0.020

0.076 0.083 0.892 0.996 0.542

<0.0090 <0.010 <0.11 0.137 <0.062

<0.018 <0.020 0.195 0.213 0.111

0.051 0.043 0.563 0.681 0.334

<0.018 <0.020 0.052 0.089 0.037

0.238 0.265 4.32 4.01 1.93

0.412 0.410 7.75 6.99 3.31

0.148 0.143 2.86 2.66 1.14

<0.018 <0.020 <0.010 <0.015 <0.014

0.214 0.221 2.83 2.88 1.51

0.029 0.029 0.317 0.375 0.192

<0.018 <0.020 <0.020 <0.015 <0.014

94.1 89.0 103.6 108.4 98.7

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLQ DLQ DLCI DLQ

DLHM DLHM DLCI DLHM DLCI

DLCI DLHM DLCI DLHM

DLHM DLHM DLCI DLHM DLCI

DLHM DLHM DLHM DLCI

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM

DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLQ DLHM DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLCI DLHM DLHM
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_MCIMCC_SE-
4_2019-09-

17_0800

RG_MCIMCC_SE-
5_2019-09-

17_0730

RG_MIWW_SE-
4_2019-09-

16_0830

RG_MIWW_SE-
5_2019-09-

16_0900

RG_EROL_SE_1_2
019-09-16_1505

L2350728-21 L2350728-22 L2350728-23 L2350728-24 L2350728-25

08:00 07:30 08:30 09:00 15:05

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.14 0.16 0.19 0.18 0.12

137 141 99 101 89

172 197 93.0 99.7 146

3000 3600 5300 4500 4500

0.206 0.218 0.244 0.231 0.160

<2.0 <2.0 <2.0 <2.0 <2.0

5.1 5.8 15.6 24.7 16.4

<0.50 <0.50 <0.50 <0.50 <0.50

0.944 0.943 1.55 1.12 0.759

17.4 21.3 25.1 27.2 17.1

169 174 78.8 78.9 54.6

1.6 1.5 <1.0 <1.0 <1.0

<0.26 <0.26 <0.016 <0.015 <0.010

<0.062 <0.066 0.0137 0.0122 0.0067

<0.010 <0.014 <0.013 <0.010 <0.010

<0.043 <0.038 0.0204 0.0202 0.0108

0.242 0.272 0.048 0.054 0.032

0.179 0.195 0.043 0.049 0.028

0.608 0.681 0.082 0.086 0.052

0.648 0.722 0.103 0.110 0.066

0.767 0.865 0.055 0.057 0.035

0.347 0.378 0.032 0.037 0.022

0.040 0.041 0.021 0.023 0.014

1.14 1.28 0.097 0.097 0.065

<0.14 <0.15 0.0154 0.0148 0.0079

0.250 0.274 0.065 0.076 0.049

0.758 0.851 0.039 0.037 0.024

0.065 0.073 0.029 0.032 0.018

5.37 5.59 0.152 0.141 0.086

7.57 9.94 0.253 0.235 0.138

3.20 3.28 0.154 0.131 0.069

<0.010 <0.014 0.024 0.029 0.017

3.64 4.03 0.238 0.226 0.140

0.418 0.465 0.058 0.066 0.043

<0.010 <0.014 <0.013 <0.010 <0.010

105.8 106.6 83.2 76.9 73.6

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLCI DLCI DLHM

DLHM DLHM

DLCI DLCI DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLQ DLQ DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHC DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 15-SEP-19

RG_EROL_SE_2_2
019-09-16_1541

RG_EROL_SE_3_2
019-09-16_1610

RG_EROL_SE_4_2
019-09-16_1641

RG_EROL_SE_5_2
019-09-16_1708

RG_RIVER_SE_20
19-09-15_1520

L2350728-26 L2350728-27 L2350728-28 L2350728-29 L2350728-30

15:41 16:10 16:41 17:08 15:20

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.14 0.14 0.21 0.16 0.22

91 85 66 74 64

129 127 101 166 101

5600 3600 4600 3900 4600

0.160 0.158 0.260 0.195 0.262

<2.0 <2.0 <2.0 <2.0 <2.0

18.3 16.0 24.4 20.4 23.0

<0.50 <0.50 <0.50 <0.50 <0.50

1.08 0.854 1.11 1.40 1.12

19.7 19.1 31.4 25.1 32.3

56.8 57.6 82.4 74.6 81.7

<1.0 <1.0 1.0 1.0 1.1

<0.010 <0.0060 <0.0070 <0.011 <0.0050

<0.0065 <0.0050 <0.0050 <0.0050 <0.0050

<0.013 <0.010 <0.010 <0.010 <0.010

<0.0052 <0.0040 <0.0040 <0.0040 <0.0040

0.020 0.011 0.013 0.020 <0.010

<0.013 <0.010 <0.010 <0.010 <0.010

0.038 0.022 0.025 0.041 0.018

0.042 0.025 0.028 0.044 0.020

0.041 0.023 0.027 0.043 0.020

0.015 <0.010 0.010 0.017 <0.010

<0.013 <0.010 <0.010 <0.010 <0.010

0.081 0.043 0.056 0.086 0.037

<0.0065 <0.0050 <0.0050 <0.0070 <0.0050

0.023 0.012 0.016 0.026 0.011

0.026 0.012 0.017 0.023 0.011

<0.013 <0.010 <0.010 <0.010 <0.010

0.142 0.067 0.099 0.156 0.074

0.206 0.089 0.132 0.207 0.094

0.079 0.034 0.052 0.083 0.038

0.028 <0.010 0.020 0.025 0.011

0.222 0.099 0.144 0.234 0.096

0.036 0.017 0.023 0.038 0.015

<0.013 <0.010 <0.010 <0.010 <0.010

77.3 74.2 78.9 73.2 80.7

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM DLQ

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_MIWW_SE_1_
2019-09-16_0915

RG_MIWW_SE_2_
2019-09-16_1520

RG_MIWW_SE_3_
2019-09-16_1635

RG_FOFR2W_SE-
1_2019-09-

16_1600

RG_FOFR2W_SE-
2_2019-09-

16_1540

L2350728-31 L2350728-32 L2350728-33 L2350728-34 L2350728-35

09:15 15:20 16:35 16:00 15:40

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.28 0.18 0.23 0.13 <0.10

71 80 85 107 128

112 229 172 105 173

5100 4400 4400 7700 7100

0.296 0.194 0.232 0.264 0.309

<2.0 <2.0 <2.0 <2.0 <2.0

21.7 19.4 16.1 8.0 10.7

<0.50 <0.50 <0.50 <0.50 <0.50

1.52 1.25 1.38 5.60 5.48

35.4 22.4 24.0 21.0 10.8

90.4 73.9 83.7 85.2 66.2

1.2 1.1 1.2 <1.0 <1.0

<0.0090 <0.044 <0.061 <0.012 <0.016

<0.0050 <0.0075 <0.010 <0.0080 0.013

<0.010 <0.015 <0.014 <0.016 <0.023

<0.0040 <0.0060 <0.0080 0.0111 0.0227

0.013 0.027 <0.050 0.037 0.086

<0.010 0.016 0.027 0.031 0.076

0.028 0.045 0.065 0.062 0.132

0.030 0.052 0.070 0.076 0.165

0.030 0.051 0.075 0.044 0.086

0.011 0.023 0.032 0.028 0.051

<0.010 <0.015 <0.014 <0.016 0.033

0.055 0.110 0.165 0.083 0.153

<0.0050 <0.013 <0.017 0.0097 0.021

0.016 0.022 0.029 0.055 0.112

0.017 0.116 0.174 0.027 0.043

<0.010 <0.015 <0.014 0.019 0.045

0.103 0.456 0.706 0.121 0.150

0.143 0.793 1.28 0.189 0.257

0.049 0.228 0.358 0.087 0.116

<0.010 <0.015 <0.014 0.030 0.047

0.140 0.437 0.660 0.181 0.285

0.022 0.039 0.064 0.050 0.097

<0.010 <0.015 <0.014 <0.016 <0.023

74.0 75.1 82.3 80.6 74.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLCI DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLCI DLHM DLHM

DLHM DLCI DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLQ DLQ DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_FOFR2W_SE-
3_2019-09-

16_1500

RG_FOFR2W_SE-
4_2019-09-

16_1440

RG_FOFR2W_SE-
5_2019-09-

16_1400

RG_HE27_SE-
1_2019-09-

16_1200

RG_HE27_SE-
2_2019-09-

16_1150

L2350728-36 L2350728-37 L2350728-38 L2350728-39 L2350728-40

15:00 14:40 14:00 12:00 11:50

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

<0.10 <0.10 <0.10 0.18 0.17

148 127 140 159 121

228 218 169 122 87.2

5200 5100 4200 1200 1000

0.200 0.113 0.569 0.173 0.138

<2.0 <2.0 <2.0 <2.0 <2.0

7.2 7.7 11.0 18.5 19.5

<0.50 <0.50 <0.50 <0.50 <0.50

7.85 5.00 5.48 0.947 0.735

7.03 7.13 12.3 25.0 17.5

36.7 28.4 64.4 101 78.2

<1.0 <1.0 <1.0 <1.0 <1.0

<0.062 <0.065 <0.11 <0.032 <0.033

<0.011 <0.010 <0.015 <0.0050 <0.0050

<0.021 <0.020 <0.026 <0.010 <0.010

<0.0084 <0.0080 <0.013 <0.0040 <0.0050

<0.040 <0.040 <0.060 <0.020 <0.020

0.025 0.024 0.033 0.011 <0.010

0.063 0.064 0.093 0.035 0.033

0.067 0.068 0.100 0.038 0.035

0.069 0.071 0.105 0.037 0.033

0.032 0.031 0.040 0.014 0.012

<0.021 <0.020 <0.026 <0.010 <0.010

0.156 0.158 0.241 0.088 0.083

<0.015 <0.016 <0.022 <0.0090 <0.0070

0.030 0.032 0.046 0.017 0.017

0.155 0.151 0.225 0.072 0.081

<0.021 <0.020 <0.026 <0.010 <0.010

0.626 0.637 1.08 0.297 0.367

1.09 1.08 1.90 0.467 0.597

0.278 0.267 0.487 0.119 0.183

<0.021 <0.020 <0.026 <0.010 <0.010

0.601 0.651 0.984 0.311 0.326

0.052 0.060 0.082 0.032 0.030

<0.021 <0.020 <0.026 <0.010 <0.010

75.6 76.6 85.8 78.5 110.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLCI

DLHM DLHM DLHM

DLHM DLHM DLCI DLCI

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_HE27_SE-
3_2019-09-

16_1045

RG_HE27_SE-
4_2019-09-

16_1015

RG_HE27_SE-
5_2019-09-

16_0950

RG_RIVER_SE_20
19-09-16-0950

L2350728-41 L2350728-42 L2350728-43 L2350728-44

10:45 10:15 09:50 09:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.15 0.12 0.19 0.21

123 112 101 113

89.0 86.3 89.4 102

1100 1000 <1000 <1000

0.137 0.133 0.171 0.194

<2.0 <2.0 <2.0 <2.0

19.7 15.1 25.3 27.8

<0.50 <0.50 <0.50 <0.50

0.712 0.731 0.711 0.750

18.2 18.1 23.1 26.0

77.3 69.8 85.6 95.6

<1.0 <1.0 <1.0 <1.0

<0.066 <0.048 <0.056 <0.053

<0.0080 <0.0070 <0.0080 <0.0080

<0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0040

<0.040 <0.040 <0.040 <0.030

0.025 0.017 0.014 0.017

0.060 0.047 0.055 0.055

0.064 0.051 0.059 0.058

0.069 0.050 0.056 0.056

0.026 0.018 0.017 0.016

<0.010 <0.010 <0.010 <0.010

0.157 0.121 0.144 0.148

<0.016 <0.012 <0.013 <0.012

0.028 0.021 0.025 0.025

0.174 0.106 0.112 0.111

<0.010 <0.010 <0.010 <0.010

0.594 0.427 0.473 0.504

1.05 0.641 0.729 0.772

0.295 0.147 0.170 0.177

<0.010 <0.010 <0.010 <0.010

0.618 0.435 0.533 0.549

0.055 0.042 0.051 0.051

<0.010 <0.010 <0.010 <0.010

72.5 77.9 80.7 79.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLCI DLCI DLCI DLCI

DLCI DLCI DLCI

DLCI DLCI DLCI DLCI

DLQ DLQ DLQ DLQ
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_RIVER_SE_20
19-09-17_1400

RG_GO13_SE-
1_2019-09-

17_1315

RG_GO13_SE-
2_2019-09-

17_1339

RG_GO13_SE-
3_2019-09-

17_1400

RG_GO13_SE-
4_2019-09-

17_1429

L2350728-1 L2350728-2 L2350728-3 L2350728-4 L2350728-5

14:40 13:15 13:39 14:00 14:29

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

121.3 117.8 96.4 99.3 102.6

69.4 74.7 93.0 100.0 100.8

97.7 97.8 95.3 101.1 101.2

0.616 0.417 0.234 0.301 0.187

7.75 5.94 3.25 3.95 2.39

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_GO13_SE-
5_2019-09-

17_1458

RG_OTTO_SE-
1_2019-09-

17_0931

RG_OTTO_SE-
2_2019-09-

17_1015

RG_OTTO_SE-
3_2019-09-

17_1039

RG_OTTO_SE-
4_2019-09-

17_1109

L2350728-6 L2350728-7 L2350728-8 L2350728-9 L2350728-10

14:58 09:31 10:15 10:39 11:09

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

95.3 90.4 96.3 89.8 102.3

97.2 88.1 89.3 92.7 101.7

100.1 95.2 96.7 96.6 104.2

0.413 0.299 0.256 0.297 0.258

5.45 4.70 3.97 4.25 3.51

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_OTTO_SE-
5_2019-09-

17_1134

RG_MI16_SE-
1_2019-09-

17_1215

RG_MI16_SE-
2_2019-09-

17_1145

RG_MI16_SE-
3_2019-09-

17_1050

RG_MI16_SE-
4_2019-09-

17_1030

L2350728-11 L2350728-12 L2350728-13 L2350728-14 L2350728-15

11:34 12:15 11:45 10:50 10:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

92.4 107.3 104.9 106.9 106.9

73.6 102.5 98.7 96.7 91.7

98.1 103.4 100.1 102.1 101.3

0.40 0.033 0.024 0.026 0.026

5.8 0.67 0.38 0.46 0.48

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19 17-SEP-19

RG_MI16_SE-
5_2019-09-

17_1000

RG_RIVER_SE_20
19-09-17_1000 

RG_MCIMCC_SE-
1_2019-09-

17_0900

RG_MCIMCC_SE-
2_2019-09-

17_0845

RG_MCIMCC_SE-
3_2019-09-

17_0833

L2350728-16 L2350728-17 L2350728-18 L2350728-19 L2350728-20

10:00 10:00 09:00 08:45 08:33

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

99.2 96.5 91.3 106.4 105.9

96.3 88.2 92.8 105.8 92.5

96.3 92.9 94.3 103.1 99.0

0.021 0.024 0.297 0.415 0.178

0.41 0.49 5.12 5.99 3.06

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
17-SEP-19 17-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_MCIMCC_SE-
4_2019-09-

17_0800

RG_MCIMCC_SE-
5_2019-09-

17_0730

RG_MIWW_SE-
4_2019-09-

16_0830

RG_MIWW_SE-
5_2019-09-

16_0900

RG_EROL_SE_1_2
019-09-16_1505

L2350728-21 L2350728-22 L2350728-23 L2350728-24 L2350728-25

08:00 07:30 08:30 09:00 15:05

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

93.7 96.7 95.9 88.6 90.1

94.0 96.8 79.9 71.2 68.0

93.9 98.1 93.0 87.5 85.2

0.360 0.393 0.078 0.085 0.048

6.19 6.88 1.03 1.11 0.66

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 15-SEP-19

RG_EROL_SE_2_2
019-09-16_1541

RG_EROL_SE_3_2
019-09-16_1610

RG_EROL_SE_4_2
019-09-16_1641

RG_EROL_SE_5_2
019-09-16_1708

RG_RIVER_SE_20
19-09-15_1520

L2350728-26 L2350728-27 L2350728-28 L2350728-29 L2350728-30

15:41 16:10 16:41 17:08 15:20

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

92.8 89.5 91.8 91.1 93.0

73.0 70.5 74.7 68.2 78.4

87.6 84.0 88.5 87.0 88.1

<0.020 <0.020 <0.020 <0.020 <0.020

0.42 0.25 0.28 0.42 0.20

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_MIWW_SE_1_
2019-09-16_0915

RG_MIWW_SE_2_
2019-09-16_1520

RG_MIWW_SE_3_
2019-09-16_1635

RG_FOFR2W_SE-
1_2019-09-

16_1600

RG_FOFR2W_SE-
2_2019-09-

16_1540

L2350728-31 L2350728-32 L2350728-33 L2350728-34 L2350728-35

09:15 15:20 16:35 16:00 15:40

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

87.8 89.0 95.6 96.4 90.5

69.8 68.3 76.7 76.4 67.6

82.6 85.2 90.0 89.9 86.6

<0.020 0.032 0.048 0.055 0.128

0.30 0.54 0.72 0.73 1.68

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_FOFR2W_SE-
3_2019-09-

16_1500

RG_FOFR2W_SE-
4_2019-09-

16_1440

RG_FOFR2W_SE-
5_2019-09-

16_1400

RG_HE27_SE-
1_2019-09-

16_1200

RG_HE27_SE-
2_2019-09-

16_1150

L2350728-36 L2350728-37 L2350728-38 L2350728-39 L2350728-40

15:00 14:40 14:00 12:00 11:50

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

88.8 88.8 92.5 93.2 122.9

70.8 74.0 82.8 73.3 108.9

83.5 83.1 89.7 89.3 118.1

0.044 0.045 0.061 0.022 <0.020

0.70 0.71 1.02 0.38 0.34

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_HE27_SE-
3_2019-09-

16_1045

RG_HE27_SE-
4_2019-09-

16_1015

RG_HE27_SE-
5_2019-09-

16_0950

RG_RIVER_SE_20
19-09-16-0950

L2350728-41 L2350728-42 L2350728-43 L2350728-44

10:45 10:15 09:50 09:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

84.2 90.0 92.3 93.5

65.5 74.8 76.3 74.8

81.1 85.3 87.3 87.7

0.044 0.032 0.031 0.033

0.65 0.52 0.58 0.57

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI

DLHC

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

03-OCT-19 11:14 (MT)

L2350728 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 03-OCT-19Workorder: L2350728

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

Soil

Soil

R4851854

R4852670

R4856213

R4849967

R4849970

Batch

Batch

Batch

Batch

Batch

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

IRM

LCS

MB

DUP

IRM

LCS

MB

DUP

IRM

WG3170885-1

WG3170885-4

WG3170885-2

WG3170885-3

WG3170889-1

WG3170889-4

WG3170889-2

WG3170889-3

WG3170898-4

WG3170898-2

WG3170898-3

WG3168985-1

WG3168985-2

WG3168985-4

WG3168985-3

WG3168981-1

WG3168981-2

L2350728-7

08-109_SOIL

0.5

L2350728-30

08-109_SOIL

0.5

08-109_SOIL

0.5

L2350728-30

08-109_SOIL

SULFADIAZINE

L2350728-10

08-109_SOIL

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

2.68

91.2

90.4

<0.050

1.67

87.5

91.5

<0.050

91.5

96.8

<0.050

5.99

102.6

100.7

<0.05

16.3

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

0.2

1.2

0.3

0.8

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.05

0.05

0.05

2.68

1.69

5.97

16.5
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Quality Control Report
Page 2 ofReport Date: 03-OCT-19Workorder: L2350728

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

R4849970

R4850835

R4837249

R4840753

Batch

Batch

Batch

Batch

IRM

LCS

MB

IRM

LCS

MB

CRM

DUP

DUP

LCS

MB

CRM

WG3168981-2

WG3168981-4

WG3168981-3

WG3169399-3

WG3169399-6

WG3169399-5

WG3169931-19

WG3169931-15

WG3169931-20

WG3169931-18

WG3169931-16

WG3169931-14

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

L2350728-11

L2350728-27

TILL-1

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

102.0

100.6

<0.05

102.7

107.4

<0.05

97.1

0.0390

0.0330

86.9

<0.0050

96.1

95.8

95.8

97.8

99.9

96.4

3.1

95.2

102.9

28-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

22

19

40

40

80-120

90-110

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

%

%

%

%

%

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

0.05

0.05

0.005

0.0312

0.0272
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Quality Control Report
Page 3 ofReport Date: 03-OCT-19Workorder: L2350728

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
CRM

CRM

WG3169931-14

WG3169931-19

TILL-1

TILL-1

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

101.4

98.7

99.3

99.5

98.8

99.1

98.0

95.4

99.5

99.3

98.2

102.6

0.29

0.22

102.4

103.0

0.127

1.0

103.6

0.13

96.7

98.7

97.0

0.8

121.5

118.9

111.1

108.8

118.1

108.4

3.4

107.0

114.3

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%
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Quality Control Report
Page 4 ofReport Date: 03-OCT-19Workorder: L2350728

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
CRM

CRM

WG3169931-19

WG3169931-24

TILL-1

TILL-1

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

114.8

113.1

113.5

114.6

110.1

113.3

123.2

121.7

122.1

112.0

109.3

100.0

0.35

0.27

102.4

121.0

0.142

1.2

112.0

0.16

116.1

112.4

112.7

0.8

124.9

97.3

117.7

130.0

105.0

88.7

2.5

117.7

102.8

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%
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Quality Control Report
Page 5 ofReport Date: 03-OCT-19Workorder: L2350728

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
CRM

DUP

WG3169931-24

WG3169931-15

TILL-1

L2350728-11

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

120.5

107.2

122.7

120.4

102.1

95.9

125.0

128.2

91.8

121.9

119.1

106.8

0.32

0.25

106.5

103.7

0.129

1.1

104.7

0.13

87.3

118.4

119.4

0.8

4790

0.42

4.71

213

0.45

<0.20

8.0

0.569

37300

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

12

1.7

1.4

2.7

0.4

N/A

22

0.1

0.2

40

30

30

40

30

30

30

30

30

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

4240

0.43

4.78

207

0.45

<0.20

6.4

0.570

37200
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Quality Control Report
Page 6 ofReport Date: 03-OCT-19Workorder: L2350728

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
DUP

DUP

WG3169931-15

WG3169931-20

L2350728-11

L2350728-27

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

7.02

5.48

16.3

12200

7.20

6.1

5030

1390

3.10

15.5

528

1000

1.73

0.13

75

71.1

3900

0.070

<2.0

6.4

<0.50

0.609

17.3

57.4

<1.0

4590

0.33

3.01

189

0.36

<0.20

<5.0

0.863

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

9.3

2.4

3.0

0.9

4.5

3.9

2.2

3.1

4.3

1.3

3.7

17

1.0

3.1

4.1

2.4

4.3

1.5

N/A

28

N/A

3.3

10

2.4

N/A

3.0

7.6

2.1

5.6

3.2

N/A

N/A

8.6

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

40

30

30

40

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

6.40

5.35

16.8

12100

7.53

6.3

5140

1430

3.23

15.7

548

850

1.71

0.14

72

72.8

3700

0.069

<2.0

4.9

<0.50

0.629

15.6

58.8

<1.0

4450

0.31

2.95

179

0.35

<0.20

<5.0

0.792
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
DUP

LCS

WG3169931-20

WG3169931-13

L2350728-27
Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

118000

10.8

2.92

10.1

8040

6.22

6.6

12300

160

0.95

12.9

964

980

4.82

0.14

87

128

3900

0.160

<2.0

13.2

<0.50

0.879

19.6

60.7

<1.0

93.9

110.8

103.7

92.0

93.1

89.5

101.7

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

2.9

3.3

0.1

7.8

4.6

2.4

3.2

3.0

3.0

6.2

3.6

2.4

0.6

11

5.7

2.2

0.4

6.6

1.1

N/A

19

N/A

2.8

2.8

5.1

N/A

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

122000

10.4

2.92

9.30

7680

6.07

6.8

11900

155

0.89

12.5

941

980

4.34

0.14

85

127

3600

0.158

<2.0

16.0

<0.50

0.854

19.1

57.6

<1.0
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
LCS

LCS

WG3169931-13

WG3169931-18

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

95.0

89.8

93.2

82.3

90.7

101.0

104.7

88.8

98.3

91.5

89.2

92.0

96.0

101.2

92.4

95.4

91.7

91.3

101.0

106.9

99.8

101.1

91.8

94.0

91.7

101.3

98.9

105.3

96.8

97.5

98.1

95.2

99.1

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
LCS

LCS

WG3169931-18

WG3169931-23

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

98.6

94.1

98.6

86.1

95.8

104.8

112.8

96.1

106.4

97.6

84.0

96.9

102.8

96.1

98.6

100.0

97.2

87.0

107.8

98.9

98.3

96.7

85.0

99.6

96.8

96.8

94.1

113.2

105.9

92.8

94.3

93.9

102.6

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
LCS

MB

WG3169931-23

WG3169931-11

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

98.8

94.3

95.1

84.3

93.8

106.7

111.1

89.6

102.3

94.9

91.3

95.0

100.2

104.5

97.9

95.3

98.7

96.4

108.0

111.2

105.1

106.0

83.8

96.0

93.4

108.3

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
MB

MB

WG3169931-11

WG3169931-16

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4840753Batch
MB

MB

WG3169931-16

WG3169931-21

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

32



Quality Control Report
Page 13 ofReport Date: 03-OCT-19Workorder: L2350728

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4840753

R4848201

Batch

Batch

MB

LCS

MB

WG3169931-21

WG3174198-2

WG3174198-1

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

95.9

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

27-SEP-1990-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4848201

R4849562

R4849576

R4849775

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

DUP

DUP

LCS

LCS

MB

MB

DUP

WG3174198-1

WG3174919-3

WG3174919-2

WG3174919-1

WG3174984-3

WG3174984-6

WG3174984-2

WG3174984-5

WG3174984-1

WG3174984-4

WG3176056-9

L2350728-3

L2350728-23

L2350728-43

L2350728-3

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

<0.25

58.3

96.8

<0.25

62.7

46.0

98.5

96.0

<0.25

<0.25

<0.17

0.0128

<0.32

0.0541

0.150

0.109

0.250

0.112

0.041

0.248

0.474

27-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

4.1

0.1

4.3

N/A

9.0

N/A

5.4

5.8

5.6

5.8

7.6

2.7

6.5

11

20

20

20

50

50

50

50

50

50

50

50

50

50

50

90-110

90-110

90-110

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.25

0.25

0.25

0.25

RPD-NA

RPD-NA

60.8

62.7

48.0

<0.17

0.0140

<0.32

0.0571

0.159

0.115

0.265

0.121

0.040

0.265

0.532
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849775Batch
DUP

IRM

IRM

WG3176056-9

WG3176056-2

WG3176056-7

L2350728-3

ALS PAH RM2

ALS PAH RM2

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

0.0580

0.243

0.401

0.058

1.17

2.33

0.665

0.029

1.50

0.295

<0.010

110.5

99.3

122.5

104.0

108.8

111.1

102.1

104.3

104.3

101.5

108.7

97.4

114.2

106.9

107.3

97.0

100.7

99.4

81.1

114.3

112.1

107.8

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

4.1

11

7.8

0.7

12

11

8.6

20

8.2

7.7

N/A

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

0.0604

0.270

0.434

0.058

1.31

2.62

0.724

0.035

1.62

0.319

<0.010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849775Batch
IRM

LCS

WG3176056-7

WG3176056-1

ALS PAH RM2
Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

98.5

122.7

108.3

111.1

120.0

108.8

101.6

107.3

106.9

110.3

99.4

113.9

107.1

107.3

92.3

95.4

91.6

82.7

114.5

111.9

82.8

77.7

86.1

77.7

89.1

84.8

83.1

92.1

89.9

87.7

89.6

90.0

87.1

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849775Batch
LCS

LCS

MB

WG3176056-1

WG3176056-6

WG3176056-3

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

79.9

89.1

79.5

78.2

80.4

88.9

83.2

88.5

78.2

77.0

73.6

86.6

80.7

97.6

101.8

90.8

85.4

91.4

95.5

88.2

91.1

84.5

79.0

91.9

72.4

71.5

70.4

101.2

80.7

88.1

71.9

<0.0050

<0.0050

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

0.005

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849775Batch
MB

MB

WG3176056-3

WG3176056-8

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

78.4

80.7

89.2

88.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849775

R4849939

Batch

Batch

MB

IRM

WG3176056-8

WG3176238-2 ALS PAH RM2

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

72.0

75.1

89.0

89.6

87.9

87.7

88.9

67.0

81.5

86.0

83.6

77.2

79.3

79.1

83.8

72.9

83.9

81.2

93.0

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849939Batch
IRM

IRM

LCS

WG3176238-2

WG3176238-7

WG3176238-1

ALS PAH RM2

ALS PAH RM2

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

81.0

83.1

87.7

94.4

86.3

81.4

123.8

89.1

101.9

81.9

121.0

119.1

111.5

95.4

107.7

124.0

124.7

95.2

118.5

106.0

124.4

98.2

111.5

119.9

95.2

107.4

105.0

92.1

86.2

94.3

86.4

100.4

93.8

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849939Batch
LCS

LCS

WG3176238-1

WG3176238-6

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

95.8

99.7

96.7

98.8

101.6

99.6

95.2

88.3

96.9

88.0

85.7

88.2

99.7

89.4

97.3

86.5

85.2

75.2

75.5

73.3

101.1

68.8

68.8

88.2

69.9

68.0

96.7

89.5

90.9

77.4

124.2

65.2

70.7

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849939Batch
LCS

MB

MB

WG3176238-6

WG3176238-3

WG3176238-5

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

75.1

73.0

75.2

83.3

68.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

75.3

77.7

79.9

79.2

<0.0050

<0.0050

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849939

R4850660

Batch

Batch

MB

DUP

WG3176238-5

WG3177146-4 L2350728-23

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

74.8

77.6

84.2

109.9

<0.016

0.0136

<0.013

0.0198

0.053

0.046

0.084

0.033

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

N/A

0.6

N/A

2.7

11

6.0

3.2

2.3

50

50

50

50

50

50

50

50

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

RPD-NA

RPD-NA

<0.016

0.0137

<0.013

0.0204

0.048

0.043

0.082

0.032
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4850660Batch
DUP

DUP

WG3177146-4

WG3177146-8

L2350728-23

L2350728-43

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

0.022

0.058

0.107

0.0144

0.069

0.040

0.031

0.147

0.248

0.146

0.025

0.232

0.061

<0.013

<0.056

<0.0080

<0.010

<0.0050

<0.040

0.015

0.058

0.018

<0.010

0.059

0.153

<0.013

0.026

0.113

<0.010

0.511

0.783

0.184

<0.010

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

7.2

5.5

9.6

6.4

6.0

1.1

6.5

3.4

2.1

4.9

2.1

2.3

5.5

N/A

N/A

N/A

N/A

N/A

N/A

4.8

4.4

5.7

N/A

5.6

6.0

N/A

5.8

0.5

N/A

7.7

7.1

7.7

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.021

0.055

0.097

0.0154

0.065

0.039

0.029

0.152

0.253

0.154

0.024

0.238

0.058

<0.013

<0.056

<0.0080

<0.010

<0.0050

<0.040

0.014

0.055

0.017

<0.010

0.056

0.144

<0.013

0.025

0.112

<0.010

0.473

0.729

0.170

<0.010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4850660Batch
DUP

IRM

IRM

WG3177146-8

WG3177146-5

WG3177146-6

L2350728-43

ALS PAH RM2

ALS PAH RM2

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

0.559

0.053

<0.010

92.7

93.1

105.1

93.6

97.6

106.6

98.2

107.9

99.2

97.4

101.2

101.4

98.8

87.5

105.2

81.7

84.2

87.7

79.2

96.5

98.1

107.1

103.2

115.6

104.3

107.0

120.1

109.3

117.2

105.4

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

4.7

4.1

N/A

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

0.533

0.051

<0.010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4850660Batch
IRM

LCS

WG3177146-6

WG3177146-7

ALS PAH RM2
Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

107.9

110.3

110.5

109.9

99.9

114.7

94.5

97.2

101.3

94.2

109.0

108.7

86.9

82.2

92.3

84.3

103.3

105.5

98.5

89.6

100.6

103.7

98.2

94.9

93.4

83.1

84.9

82.5

81.2

82.4

107.9

87.0

96.8

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4850660Batch
LCS

LCS

MB

WG3177146-7

WG3177146-9

WG3177146-1

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

81.1

85.9

80.3

89.2

82.9

100.8

87.1

89.3

85.2

87.6

90.9

95.1

92.1

90.3

80.2

72.4

81.2

80.4

81.7

89.0

85.3

93.9

80.2

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4850660Batch
MB

MB

WG3177146-1

WG3177146-2

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

81.4

77.1

85.9

88.9

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4850660

R4843697

R4843669

R4852708

Batch

Batch

Batch

Batch

MB

DUP

DUP

IRM

IRM

IRM

IRM

DUP

WG3177146-2

WG3173499-4

WG3173499-6

WG3173499-1

WG3173499-3

WG3173499-5

WG3173692-1

WG3170430-1

L2350728-39

L2350728-44

SAL-STD10

SAL-STD10

SAL-STD10

SAL-STD10

L2350728-10

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

<0.010

<0.010

<0.010

<0.010

<0.010

75.9

75.4

84.8

85.0

7.91

7.95

7.82

7.56

7.62

8.45

<1.0

<1.0

<1.0

3.1

6.6

10.5

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

0.01

0.01

N/A

N/A

N/A

0.1

0.0

1.0

0.2

0.2

5

5

5

5

5

5

7.4-8

7.4-8

7.4-8

7.96-8.56

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

pH

pH

pH

pH

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J

J

RPD-NA

RPD-NA

RPD-NA

J

J

J

7.92

7.96

<1.0

<1.0

<1.0

3.2

6.6

11.5
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4852708

R4854829

R4857467

Batch

Batch

Batch

DUP

IRM

IRM

DUP

IRM

WG3170430-1

WG3170430-2

WG3170441-2

WG3170437-1

WG3170437-2

L2350728-10

2017-PSA

2017-PSA

L2350728-30

2017-PSA

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

26.5

39.8

12.8

2.8

3.9

9.5

14.7

12.8

15.2

23.8

17.3

2.7

3.7

10.2

15.0

12.4

15.4

23.1

17.6

<1.0

<1.0

<1.0

4.1

17.2

16.4

26.2

30.8

4.8

2.7

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

2.1

1.4

2.4

N/A

N/A

N/A

0.1

0.6

0.6

0.9

0.8

0.3

5

5

5

5

5

5

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

RPD-NA

RPD-NA

RPD-NA

J

J

J

J

J

J

24.4

38.5

15.1

<1.0

<1.0

<1.0

4.0

16.6

15.8

27.1

31.6

4.5
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4857467Batch
IRMWG3170437-2 2017-PSA

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

3.6

10.2

16.0

12.6

14.5

22.5

18.0

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2360535 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

SE SE SE SE SE
03-OCT-19 03-OCT-19 03-OCT-19 03-OCT-19 03-OCT-19

RG_HA7_SE-
01_2019-10-

03_1215

RG_HA7_SE-
02_2019-10-

03_1310

RG_HA7_SE-
03_2019-10-

03_1342

RG_HA7_SE-
04_2019-10-

03_1422

RG_HA7_SE-
05_2019-10-

03_1452

L2360535-1 L2360535-2 L2360535-3 L2360535-4 L2360535-5

12:15 13:10 13:42 14:22 14:52

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

61.0 70.9 58.6 65.4 62.1

7.70 7.58 7.64 7.47 7.85

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 1.9 <1.0

2.0 <1.0 1.5 9.2 2.7

6.3 2.5 5.3 12.9 11.6

30.7 27.1 31.5 31.4 33.9

48.9 53.4 49.5 37.9 44.4

11.3 16.4 11.8 6.2 7.0

Silt Silt Silt Silt loam Silt loam / Silt

12.8 15.7 14.9 17.2 16.5

7960 9000 8040 7240 6610

0.71 0.80 0.73 0.60 0.64

5.79 6.39 5.54 5.10 5.18

199 202 184 173 164

0.69 0.81 0.77 0.62 0.63

<0.20 <0.20 <0.20 <0.20 <0.20

6.7 6.8 6.8 7.8 6.2

1.45 1.57 1.49 1.42 1.18

30000 26300 20300 22500 19700

12.8 14.0 12.9 12.0 10.4

6.37 7.20 6.43 5.43 5.43

21.0 24.3 21.8 18.2 17.5

14500 16400 13800 13400 12500

10.7 12.0 11.0 9.34 9.02

9.0 9.4 8.1 8.2 7.5

6020 5870 5410 5580 4960

243 199 167 188 243

0.0842 0.0932 0.0836 0.0715 0.0668

1.47 1.75 1.48 1.50 1.38

33.0 34.5 32.9 29.8 26.0

1220 1210 1120 1200 1080

1910 2200 1960 1740 1600

33.6 29.2 27.8 19.1 25.4

0.28 0.32 0.29 0.24 0.23

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



15-OCT-19 09:04 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2360535 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

SE SE SE SE SE
03-OCT-19 04-OCT-19 04-OCT-19 04-OCT-19 04-OCT-19

RG_RIVER_SE_20
19-10-03_1500

RG_FRABCH_SE-
01_2019-10-

04_1049

RG_FRABCH_SE-
02_2019-10-

04_1109

RG_FRABCH_SE-
03_2019-10-

04_0941

RG_FRABCH_SE-
04_2019-10-

04_1132

L2360535-6 L2360535-7 L2360535-8 L2360535-9 L2360535-10

15:00 10:49 11:09 09:41 11:32

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

56.0 46.3 48.4 60.9 62.0

7.77 7.96 7.96 7.86 7.76

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 1.5

2.7 14.7 13.4 5.6 15.3

10.7 25.8 28.5 15.3 19.3

33.6 26.2 26.6 31.5 25.7

45.0 28.1 26.4 40.1 32.1

7.9 4.7 4.6 6.8 6.1

Silt Silt loam Sandy loam Silt loam Silt loam

12.8 5.82 5.19 7.06 6.05

7390 7190 7210 6120 6030

0.63 0.55 0.53 0.50 0.55

5.65 4.90 4.66 4.36 4.79

184 199 186 187 185

0.66 0.62 0.53 0.51 0.57

<0.20 <0.20 <0.20 <0.20 <0.20

6.4 7.0 6.9 5.9 5.4

1.32 1.40 1.14 1.52 1.50

23400 43500 40900 47600 45100

11.9 13.7 13.6 12.1 12.2

5.99 5.40 5.19 5.42 5.54

19.0 14.0 12.6 14.4 14.6

13600 13700 13100 12700 13500

9.87 8.01 7.58 7.94 8.40

8.0 9.9 9.7 9.2 9.6

5470 13000 14300 13200 12700

295 389 379 398 399

0.0701 0.0506 0.0445 0.0552 0.0536

1.42 1.24 1.25 1.18 1.28

29.6 30.9 27.2 32.8 32.7

1150 1490 1490 1310 1370

1760 1770 1790 1410 1340

27.9 4.36 3.05 5.11 4.64

0.24 0.22 0.20 0.24 0.24

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2360535 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

SE
04-OCT-19

RG_FRABCH_SE-
05_2019-10-

04_1201

L2360535-11

12:01

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

63.7

7.82

<1.0

<1.0

<1.0

1.1

5.9

9.7

29.7

44.5

8.3

Silt loam

7.93

6710

0.67

5.11

203

0.60

<0.20

7.0

1.93

53400

13.4

7.40

15.5

14300

8.52

11.3

12900

453

0.0586

2.52

44.6

1290

1570

16.5

0.27

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
03-OCT-19 03-OCT-19 03-OCT-19 03-OCT-19 03-OCT-19

RG_HA7_SE-
01_2019-10-

03_1215

RG_HA7_SE-
02_2019-10-

03_1310

RG_HA7_SE-
03_2019-10-

03_1342

RG_HA7_SE-
04_2019-10-

03_1422

RG_HA7_SE-
05_2019-10-

03_1452

L2360535-1 L2360535-2 L2360535-3 L2360535-4 L2360535-5

12:15 13:10 13:42 14:22 14:52

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

106 99 92 92 90

42.4 42.4 37.4 36.9 33.4

1800 3800 2100 3100 2600

0.291 0.266 0.271 0.312 0.256

<2.0 <2.0 <2.0 <2.0 <2.0

33.9 23.6 15.8 19.8 18.3

<0.50 <0.50 <0.50 <0.50 <0.50

1.91 1.76 1.82 1.38 1.20

27.4 30.7 27.8 25.1 23.2

111 123 113 107 92.6

1.4 1.4 1.5 1.6 1.1

<0.073 <0.064 <0.075 <0.055 <0.10

<0.0050 <0.0080 <0.0050 <0.0070 <0.0080

<0.010 <0.016 <0.010 <0.014 <0.013

<0.010 <0.0080 <0.0070 <0.0056 <0.0080

0.042 0.042 0.045 0.037 0.064

0.020 0.020 0.021 0.020 0.036

0.097 0.094 0.099 0.075 0.140

0.105 0.102 0.104 0.080 0.151

0.098 0.093 0.100 0.078 0.143

0.032 0.032 0.034 0.029 0.045

<0.010 <0.016 <0.010 <0.014 <0.013

0.280 0.272 0.291 0.208 0.407

<0.022 <0.020 <0.023 <0.018 <0.031

0.053 0.061 0.055 0.037 0.076

0.184 0.167 0.186 0.143 0.249

0.012 <0.016 0.012 <0.014 0.018

0.317 0.309 0.307 0.257 0.379

0.642 0.629 0.620 0.515 0.768

0.179 0.177 0.171 0.142 0.200

<0.010 <0.016 <0.010 <0.014 <0.013

1.01 0.975 1.11 0.776 1.49

0.087 0.092 0.093 0.075 0.128

<0.010 <0.016 <0.010 <0.014 <0.013

83.5 73.9 81.4 72.1 77.0

89.3 82.6 83.9 81.5 78.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLCI

DLHM DLHM DLHM

DLCI DLCI DLCI DLHM DLCI

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
03-OCT-19 04-OCT-19 04-OCT-19 04-OCT-19 04-OCT-19

RG_RIVER_SE_20
19-10-03_1500

RG_FRABCH_SE-
01_2019-10-

04_1049

RG_FRABCH_SE-
02_2019-10-

04_1109

RG_FRABCH_SE-
03_2019-10-

04_0941

RG_FRABCH_SE-
04_2019-10-

04_1132

L2360535-6 L2360535-7 L2360535-8 L2360535-9 L2360535-10

15:00 10:49 11:09 09:41 11:32

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

91 107 121 103 102

37.7 61.7 56.4 56.7 56.8

1600 1000 1000 1500 1300

0.269 0.201 0.214 0.184 0.191

<2.0 <2.0 <2.0 <2.0 <2.0

21.3 18.3 18.7 20.3 21.1

<0.50 <0.50 <0.50 <0.50 <0.50

1.49 1.12 1.07 1.10 1.14

25.4 30.2 29.7 25.6 26.6

104 107 99.2 105 109

1.1 1.3 <1.0 1.2 1.4

<0.062 <0.018 <0.015 <0.038 <0.041

<0.0050 <0.0050 <0.0050 <0.0050 <0.0065

<0.010 <0.010 <0.010 <0.010 <0.013

<0.0040 <0.0040 <0.0040 <0.0070 <0.0052

0.037 0.011 0.010 0.022 0.025

0.019 <0.010 <0.010 0.012 <0.013

0.077 0.020 0.019 0.037 0.042

0.083 0.022 0.021 0.040 0.045

0.080 0.020 0.020 0.039 0.045

0.027 <0.010 <0.010 0.017 0.019

<0.010 <0.010 <0.010 <0.010 <0.013

0.215 0.054 0.051 0.102 0.115

<0.016 <0.0050 <0.0050 <0.0090 <0.010

0.042 0.012 0.011 0.020 0.023

0.155 0.039 0.034 0.083 0.092

0.010 <0.010 <0.010 <0.010 <0.013

0.259 0.212 0.182 0.424 0.444

0.523 0.355 0.306 0.722 0.764

0.141 0.113 0.094 0.224 0.240

<0.010 0.015 0.014 0.025 0.026

0.845 0.198 0.187 0.388 0.434

0.072 0.019 0.018 0.036 0.042

<0.010 <0.010 <0.010 <0.010 <0.013

74.1 77.7 71.5 75.6 71.7

80.0 84.1 83.1 85.4 85.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM

DLHM

DLCI DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLQ DLQ DLQ

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE
04-OCT-19

RG_FRABCH_SE-
05_2019-10-

04_1201

L2360535-11

12:01

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

101

62.9

3200

0.205

<2.0

14.5

<0.50

3.04

28.3

127

1.2

<0.037

<0.0070

<0.014

<0.0056

0.020

<0.014

0.038

0.041

0.040

0.015

<0.014

0.095

<0.0090

0.020

0.084

<0.014

0.372

0.603

0.152

0.030

0.360

0.035

<0.014

77.3

82.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLQ

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
03-OCT-19 03-OCT-19 03-OCT-19 03-OCT-19 03-OCT-19

RG_HA7_SE-
01_2019-10-

03_1215

RG_HA7_SE-
02_2019-10-

03_1310

RG_HA7_SE-
03_2019-10-

03_1342

RG_HA7_SE-
04_2019-10-

03_1422

RG_HA7_SE-
05_2019-10-

03_1452

L2360535-1 L2360535-2 L2360535-3 L2360535-4 L2360535-5

12:15 13:10 13:42 14:22 14:52

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

83.3 72.2 78.6 69.3 73.1

87.3 80.2 84.3 77.5 78.4

0.050 0.048 0.051 0.044 0.079

1.01 1.00 1.04 0.83 1.48

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
03-OCT-19 04-OCT-19 04-OCT-19 04-OCT-19 04-OCT-19

RG_RIVER_SE_20
19-10-03_1500

RG_FRABCH_SE-
01_2019-10-

04_1049

RG_FRABCH_SE-
02_2019-10-

04_1109

RG_FRABCH_SE-
03_2019-10-

04_0941

RG_FRABCH_SE-
04_2019-10-

04_1132

L2360535-6 L2360535-7 L2360535-8 L2360535-9 L2360535-10

15:00 10:49 11:09 09:41 11:32

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

71.7 76.8 69.8 76.3 69.9

76.9 80.8 79.0 80.2 79.3

0.042 <0.020 <0.020 0.025 0.021

0.82 0.24 0.23 0.43 0.48

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE
04-OCT-19

RG_FRABCH_SE-
05_2019-10-

04_1201

L2360535-11

12:01

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

77.7

80.2

<0.020

0.43

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

15-OCT-19 09:04 (MT)

L2360535 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 15-OCT-19Workorder: L2360535

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

Soil

R4867998

R4868000

R4867625

R4867635

R4861775

Batch

Batch

Batch

Batch

Batch

IRM

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

CRM

DUP

LCS

WG3185262-4

WG3185262-2

WG3185262-3

WG3185266-4

WG3185266-2

WG3185266-3

WG3185371-2

WG3185371-4

WG3185371-3

WG3185379-2

WG3185379-4

WG3185379-3

WG3183989-4

WG3183989-9

WG3183989-5

WG3183989-3

08-109_SOIL

0.5

08-109_SOIL

0.5

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2360535-8

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

97.1

98.8

<0.050

95.1

99.0

<0.050

98.3

102.5

<0.05

100.0

102.2

<0.05

94.2

117.4

0.0437

118.0

12-OCT-19

12-OCT-19

12-OCT-19

12-OCT-19

12-OCT-19

12-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

2.0 40

80-120

80-120

80-120

80-120

80-120

90-110

80-120

90-110

70-130

70-130

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

%

0.05

0.05

0.05

0.05

0.0445

15



Quality Control Report
Page 2 ofReport Date: 15-OCT-19Workorder: L2360535

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R4861775

R4861387

Batch

Batch

LCS

MB

MB

CRM

WG3183989-8

WG3183989-1

WG3183989-6

WG3183989-4 TILL-1

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

99.1

<0.0050

<0.0050

95.4

95.3

96.9

93.1

99.0

90.8

3.0

108.5

95.5

96.9

95.9

97.2

95.7

89.3

93.1

94.9

98.9

100.0

98.2

88.1

99.8

0.29

0.22

118.8

94.8

0.118

1.0

08-OCT-19

08-OCT-19

08-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

%

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

0.005

0.005

15



Quality Control Report
Page 3 ofReport Date: 15-OCT-19Workorder: L2360535

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4861387Batch
CRM

CRM

WG3183989-4

WG3183989-9

TILL-1

TILL-1

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

97.2

0.14

92.1

94.7

94.4

0.9

101.2

99.2

98.6

104.9

102.1

97.6

2.9

103.7

100.2

103.9

101.2

101.6

102.8

96.3

103.8

101.2

103.0

103.9

100.6

102.7

98.4

0.26

0.22

99.7

100.4

0.120

1.0

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

15



Quality Control Report
Page 4 ofReport Date: 15-OCT-19Workorder: L2360535

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4861387Batch
CRM

DUP

WG3183989-9

WG3183989-5

TILL-1

L2360535-8

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

99.4

0.14

97.1

100.9

97.2

0.7

6900

0.52

4.59

177

0.56

<0.20

6.8

1.12

38900

13.0

4.97

12.2

12600

7.41

9.4

13300

362

1.22

25.5

1410

1710

2.87

0.19

105

54.6

<1000

0.200

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

4.3

2.9

1.7

5.2

6.8

N/A

1.7

1.9

5.1

4.6

4.4

3.7

3.9

2.3

3.9

7.1

4.6

2.6

6.6

5.2

4.7

5.8

2.3

13

3.2

N/A

6.9

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

7210

0.53

4.66

186

0.53

<0.20

6.9

1.14

40900

13.6

5.19

12.6

13100

7.58

9.7

14300

379

1.25

27.2

1490

1790

3.05

0.20

121

56.4

1000

0.214

15



Quality Control Report
Page 5 ofReport Date: 15-OCT-19Workorder: L2360535

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4861387Batch
DUP

LCS

WG3183989-5

WG3183989-3

L2360535-8
Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

<2.0

20.2

<0.50

1.05

28.4

95.9

1.1

87.7

102.8

96.9

101.2

97.7

102.7

95.3

94.0

94.5

97.4

94.8

93.0

103.1

97.4

96.0

93.0

97.0

97.6

95.2

96.9

95.2

92.7

92.9

97.3

89.1

92.8

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

N/A

7.7

N/A

1.5

4.2

3.4

N/A

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

<2.0

18.7

<0.50

1.07

29.7

99.2

<1.0

15



Quality Control Report
Page 6 ofReport Date: 15-OCT-19Workorder: L2360535

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4861387Batch
LCS

LCS

WG3183989-3

WG3183989-8

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

99.4

95.7

93.3

93.9

97.1

88.8

98.8

111.8

116.6

113.2

111.3

112.1

112.2

109.6

113.1

109.8

112.0

112.0

109.2

117.4

113.9

114.4

111.2

113.1

117.0

116.1

112.8

110.0

111.9

111.5

117.2

113.1

113.5

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

08-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

15



Quality Control Report
Page 7 ofReport Date: 15-OCT-19Workorder: L2360535

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4861387Batch
LCS

MB

WG3183989-8

WG3183989-1

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

113.0

117.3

108.2

116.8

112.9

108.5

112.3

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

15



Quality Control Report
Page 8 ofReport Date: 15-OCT-19Workorder: L2360535

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4861387Batch
MB

MB

WG3183989-1

WG3183989-6

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

15



Quality Control Report
Page 9 ofReport Date: 15-OCT-19Workorder: L2360535

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4861387

R4865408

R4867223

Batch

Batch

Batch

MB

DUP

LCS

MB

IRM

WG3183989-6

WG3186701-3

WG3186701-2

WG3186701-1

WG3189066-4

L2360535-1

ALS PAH RM2

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

57.3

98.6

<0.25

96.5

88.9

99.7

85.2

84.8

87.7

84.3

105.4

88.2

84.2

90.9

95.2

90.0

82.8

110.3

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

07-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

6.4 20

90-110

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

61.0
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4867223Batch
IRM

IRM

LCS

WG3189066-4

WG3189066-8

WG3189066-3

ALS PAH RM2

ALS PAH RM2

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

86.8

89.5

97.4

72.9

89.0

89.4

100.0

93.9

98.0

89.2

93.1

95.8

92.7

107.6

98.7

93.7

99.0

102.2

93.1

85.6

97.1

90.1

92.9

98.6

66.8

93.0

91.8

86.4

81.1

85.3

80.5

90.1

88.0

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4867223Batch
LCS

LCS

WG3189066-3

WG3189066-7

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

83.6

90.5

90.1

89.5

88.3

91.6

87.0

83.2

92.9

82.5

81.2

83.9

90.9

83.4

89.3

84.3

78.0

71.8

78.0

67.4

81.0

78.6

73.6

81.1

81.8

80.2

80.9

81.1

76.8

75.0

74.1

76.1

75.4

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4867223Batch
LCS

MB

MB

WG3189066-7

WG3189066-1

WG3189066-5

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

80.0

79.0

72.7

79.9

72.9

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

88.4

82.5

85.5

86.0

<0.0050

<0.0050

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

10-OCT-19

11-OCT-19

11-OCT-19

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4867223

R4860939

R4867778

Batch

Batch

Batch

MB

DUP

IRM

DUP

WG3189066-5

WG3184379-2

WG3184379-1

WG3185527-1

L2360535-1

SAL-STD10

L2360535-6

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

77.4

73.9

79.1

84.4

7.72

7.80

<1.0

<1.0

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

07-OCT-19

07-OCT-19

11-OCT-19

11-OCT-19

0.02

N/A

N/A

0.2

5

5

7.4-8

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

%

%

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J

RPD-NA

RPD-NA

7.70

<1.0

<1.0
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4867778Batch
DUP

IRM

WG3185527-1

WG3185527-2

L2360535-6

2017-PSA

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

<1.0

<1.0

2.9

11.3

33.8

43.6

8.2

2.7

3.5

10.3

15.5

12.7

13.5

23.1

18.6

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

11-OCT-19

N/A

N/A

0.2

0.6

0.2

1.4

0.4

5

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

J

J

J

J

J

<1.0

<1.0

2.7

10.7

33.6

45.0

7.9
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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C1 INTRODUCTION 

C1.1 Background 

A variety of factors can influence the physical, chemical, and biological measurements made 

in an environmental study and thus affect the accuracy and/or precision of the data. 

Depending on their magnitude, inaccuracy or imprecision have the potential to affect the 

reliability of conclusions made from the data.  Therefore, it is important to ensure that programs 

incorporate appropriate steps to control the non-natural sources of data variability 

(i.e., minimize the variability that does not reflect natural spatial and/or temporal variability in 

the environment).   

Data quality, as a concept, is meaningful only when it relates to the intended use of the data. 

That is, one must know the context in which the data will be interpreted to establish a relevant 

basis for judging whether the data set is adequate.  A Data Quality Review (DQR) involves 

comparisons of field and laboratory measurement performance to Data Quality Objectives 

(DQOs) established for a particular study, such as evaluation of Laboratory Reporting Limits 

(LRLs), blank sample data, data precision (based on field and laboratory duplicate samples), 

and data accuracy (based on matrix spike recoveries and/or analysis of standards or certified 

reference materials [CRM]).   

As specified in the Lentic Area Supporting Study design (Minnow 2018a), chemistry analyses 

were completed by laboratories accredited by the Canadian Association of Laboratory 

Accreditation (CALA), and DQOs for the project were set equal to the laboratory DQOs to 

reflect reasonable and achievable performance expectations (Appendix Table C.1). 

Programs involving many samples and analytes usually yield some results that exceed DQOs. 

This is particularly so for multi-element scans because the analytical conditions are not 

necessarily optimal for every element included in the scan.   

A DQR was conducted on laboratory data reported in 2018 and 2019 in support of the Lentic 

Area Supporting Study.  The objective of the DQR was to define the overall quality of the data 

presented in the report, and, by extension, the confidence with which the data can be used to 

derive conclusions.  The intent of DQR is not to reject measurements that did not meet a DQO, 

but to ensure that questionable data received more scrutiny to determine what effects, if any, 

were had on interpretation of results within the context of the project. 

C1.2 Laboratory Reporting Limits 

An LRL is the lowest concentration of an analyte that can be reported with a reasonable degree 

of accuracy and precision and is ideally synonymous with the lower limit of quantitation (LLOQ). 
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The LLOQ is the lowest concentration of an analyte that can be reliably measured within 

specific limits of precision and accuracy during routine operating conditions, as opposed to 

being detected which, in most cases, is the lowest concentration on the calibration curve. 

The LRL is typically three to ten times the method detection limit (MDL); however, some 

guidelines are so low the LRL is equal to the MDL to meet the guideline.  Achieving satisfactory 

LRLs is important when comparing concentrations to guidelines for that medium.  If the LRL is 

above the guideline, the data cannot be accurately interpreted.  Consistency is also important 

for LRLs when taking consecutive samples.  Changes in LRLs between laboratory reports can 

affect summary calculations and also introduce confounding factors when assessing trends. 

For the Lentic Area Supporting Study, LRLs were screened against guidelines, Elk Valley 

Water Quality Plan (EVWQP) benchmarks, and site-specific screening values, as appropriate. 

C1.3 Quality Control Samples 

Typically, a DQR involves the examination of analytical results associated with several types 

of Quality Control (QC) samples collected (or prepared) in the field and laboratory. 

Quality control samples collected for this project, and a description of each QC sample type, 

are as follows: 

 Blanks are samples of de-ionized water and/or appropriate reagent(s) that are handled

and analyzed in the same way as regular samples.  These samples reflect

contamination of samples occurring in the field (in the case of field or travel blanks) or

in the laboratory (in the case of laboratory or method blanks).  Concentrations of

analytes should be below the LRL.

 Laboratory Duplicates are replicate sub-samples created in the laboratory from

randomly selected field samples which are sub-sampled and then analyzed

independently using identical analytical methods.  The laboratory duplicate sample

results reflect variability introduced during laboratory sample handling and analysis and

thus provide a measure of laboratory precision.

 Field Duplicates are samples collected from a randomly selected field station that are

homogenized to the extent possible, split, and analyzed separately in the laboratory.

The duplicate samples are handled and analyzed in an identical manner in

the laboratory.  These samples reflect variability introduced during the handling of field

samples (e.g., during homogenization), both in the field and laboratory, and therefore

provide a measure of field sampling and laboratory precision.

 Spike Recovery Samples are created in the laboratory by adding a known

amount/concentration of a given analyte (or mixture of analytes) to a randomly selected

test sample previously divided to create two sub-samples.  The spiked and regular
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sub-samples are then analyzed in an identical manner.  The spike recovery represents 

the difference between the measured spike amount (total amount in the spiked sample 

minus the amount in the original sample) relative to the known spike amount 

(as a percentage).  Two types of spike recovery samples are commonly analyzed. 

Spiked blanks (or blank spikes) are created using laboratory control materials whereas 

matrix spikes (MS) are created using field-collected samples.  The analysis of spiked 

samples provides an indication of the accuracy of analytical results.  

 CRM are commercially prepared (or commercially-homogenized) samples containing

known chemical concentrations that are processed and analyzed along with batches of

environmental samples.  The sample results are then compared to target results to

provide a measure of analytical accuracy.  The results are reported as the percent of

the known concentration that was recovered in the analysis.

 Fish aging checks involve the re-processing of randomly selected fish aging

structures (e.g., otoliths, fin rays, or scales) by a second analyst to determine the

precision of fish age estimates.  The re-processing is completed by an analyst not

involved during the original processing to reduce bias.  The original analyst and second

analyst both assign a confidence index (e.g., G = good; pattern is clear, and age is

easily identified) to each age estimate and check.
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C2 AMPHIBIAN TISSUE CHEMISTRY 

C2.1 Laboratory Reporting Limits 

Analytical reports from the Saskatchewan Research Council Environmental Analytical 

Laboratory (SRC; Appendix B) were examined to provide an inventory of analytes for which 

the sample results were less than the LRL (Appendix Table C.2).  Additionally, LRLs for 

selenium were assessed relative to the target LRL (0.1 micrograms per gram dry 

weight [µg/g dw]) specified for homogenized amphibian egg samples in the study design 

(Minnow 2018a), as well as the preliminary Level 1 Benchmark for amphibian eggs 

(i.e., 45  µg/g dw; Massé et al. 2015).   

Forty-seven percent of the samples analyzed by SRC in 2018 and none of the samples 

analyzed in 2019 had LRLs greater than the target LRL for selenium (i.e., 0.1 µg/g dw; 

Appendix Table C.2).  None of the LRLs for selenium exceeded the preliminary benchmark for 

amphibian eggs and selenium concentrations were consistently detectable in tissue samples 

analyzed by SRC.  The achieved LRLs were therefore considered appropriate for the study. 

The analytical report from TrichAnalytics Inc. (Trich; Appendix B) was examined to provide an 

inventory of analytes for which the sample results were less than the LRL 

(Appendix Table C.3).  None of the LRLs for selenium exceeded the preliminary benchmark 

for amphibian eggs and selenium concentrations were consistently detectable in 

tissue samples.  The achieved LRLs were therefore considered appropriate for the study. 

C2.2 Data Precision 

A total of 30 laboratory duplicate samples were used to evaluate laboratory precision within 

the two SRC analytical reports that included amphibian egg results (i.e., 2018-5543 and 

2019-6905; Appendix B).  Concentrations of analytes in paired samples were compared based 

on the relative percent difference (RPD) between duplicate results.  Of the 634 duplicate pair 

results, seven exceeded the laboratory DQO.  Of these, four were for duplicate analyses of 

amphibian eggs:  

 one aluminum (31 percent [%] RPD at a DQO of less than or equal to [≤] 25% RPD);

 one arsenic (35% RPD at a DQO of ≤25% RPD);

 one molybdenum (26% RPD at a DQO of 25% ≤RPD); and

 one uranium (26% RPD at a DQO of 25% ≤RPD).
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The remaining DQO exceedances for these sample batches were associated with longnose 

sucker (Catostomus catostomus) ovary tissue samples analyzed in batch 2019-6905, 

concurrent with the amphibian egg samples (see Section C4.2). 

Because relatively few of the duplicate results had RPDs that did not meet laboratory DQO, 

the magnitude of DQO exceedances was generally small, and selenium was not among the 

affected analytes, the laboratory precision and reproducibility were considered acceptable for 

this study. 

Six pairs of laboratory duplicate samples were used to evaluate precision within the laboratory 

report from Trich (Appendix B).  Concentrations of analytes in paired samples were compared 

based on the RPD between duplicate results.  If the RPD was ≤40% for concentrations greater 

than 20-times the LRL, the results met the DQO set by the analytical laboratory. 

Concentrations for duplicate sample results that did not meet the DQO of ≤40% were 

compared to the LRL, because paired samples with concentrations less than 20-times the LRL 

are generally accepted to have larger RPDs (based on Trich’s QC protocols; see 

Appendix Table C.1 and the analytical report in Appendix B). 

There were 18 paired concentrations that had RPDs that did not meet the DQO of ≤40%; 

however, of these, only four pairs had concentrations greater than 20-times the LRL 

(Appendix Table C.4).  Affected results included three comparisons for mercury (44%, 50%, 

and 54% RPD) and one for aluminum (98% RPD).  Relative percent differences for selenium 

concentrations in paired samples were within the laboratory DQO.  Overall, samples were 

considered to have good precision and selenium results were considered acceptable for 

this report. 

Trich also reported an estimate of precision for recoveries of CRM (i.e., DORM-4; 

Appendix Table C.1; Appendix B).  The DQO was set at a relative standard deviation (RSD) 

of ≤20%; results, including those for selenium, were within the DQO and therefore 

considered acceptable. 

Two sets of field replicate samples were collected in 2018 to assess field sampling precision 

(Appendix Table C.5); both sets of samples were composed of Columbia spotted frog 

(Rana luteiventris) eggs.  However, because the parent egg mass samples were not 

homogenized prior to being split into replicate samples, these are not considered true 

field replicates.  Regardless, the RSD or RPD for selenium concentrations in matched samples 

were within 19% and concentrations of all other analytes in matched samples were within 40% 

(Appendix Table C.5).  It is likely that variability in measured concentrations reflects natural 
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variability (e.g., heterogeneity within the egg mass based on the order in which the eggs 

were laid).   

C2.3 Data Accuracy 

Data accuracy was evaluated based on the Reference Materials and Standards (RMS) within 

the SRC analytical reports (Appendix B).  A total of 462 RMS results were reported in the two 

SRC analytical reports that included amphibian egg results (i.e., 2018-5543 and 2019-6905; 

Appendix B).  Of these, three failed to meet the laboratory DQO (Appendix Table C.1): 

 one chromium (141% recovery at a DQO of 75 to 125% recovery); and

 one manganese (132% recovery at a DQO of 75 to 125% recovery).

Because very few (i.e., 0.43%) of the RMS results failed to meet the DQO, and results for 

selenium consistently met the DQO, the accuracy achieved by the laboratory in this study was 

considered excellent. 

In the laboratory report from Trich (Appendix B), data accuracy was evaluated based on the 

quantification of concentrations in CRM (i.e., DORM-4).  The DQO were met when 

concentrations measured in CRM samples were within 70 to 130% of the target value; this 

DQO only applied to concentrations greater than 20-times the LRL.  Recoveries of each 

analyte were consistently within the DQO; however, results for cobalt and uranium were at the 

upper boundary (130%) of the acceptable range.   

C2.4 Data Quality Statement 

Amphibian egg chemistry data collected for the Lentic Area Supporting Study in 2018 and 2019 

were of acceptable quality as characterized by good detectability, acceptable laboratory 

precision, and good laboratory accuracy.  Selenium concentrations were consistently greater 

than the LRL and within the DQO set for duplicate samples.  Therefore, the associated data 

can be used with a high level of confidence in the derivation of conclusions. 
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C3 AQUATIC AND AQUATIC-DEPENDENT BIRD EGG 

CHEMISTRY 

C3.1 Laboratory Reporting Limits 

The analytical report from SRC (Appendix B) was examined to provide an inventory of analytes 

for which the sample results were less than the LRL (Appendix Table C.6).  The LRLs for 

selenium were assessed relative to the British Columbia Ministry of Environment and Climate 

Change Strategy (BCMOECCS; previously the British Columbia Ministry of Environment 

[BCMOE]) chronic selenium guideline for bird eggs (6 µg/g dw; BCMOECCS 2019) and the 

EVWQP Level 1 Benchmark for reproductive effects to birds (12 µg/g dw; Golder 2014).1  

Selenium concentrations were consistently detectable in bird egg samples and achieved LRLs 

for selenium were below the BCMOECCS guideline and EVWQP Level 1 Benchmark 

(Appendix Table C.6), indicating the achieved LRLs were appropriate for the study. 

C3.2 Data Precision 

A total of eleven laboratory duplicate samples were analyzed to evaluate laboratory precision 

within the chemistry report for aquatic and aquatic-dependent bird eggs (Appendix B).  Of the 

349 pairs of duplicate results that were reported, only two failed to meet the laboratory DQO:  

 one copper (26% RPD at a DQO of ≤25% RPD); and

 one mercury (28% RPD at a DQO of ≤25% RPD).

Because only two results failed to meet the laboratory DQO, the RPDs for these results were 

only marginally higher than the DQO (i.e., a maximum of 28% at a DQO of ≤25%), and 

selenium was not among the affected analytes, laboratory precision and reproducibility were 

considered acceptable for the study. 

C3.3 Data Accuracy 

Data accuracy was evaluated based on the results of four RMS within the analytical report 

from SRC (Appendix B).  All RMS results met the laboratory DQO, except for copper in 

one sample.  The recovery of copper from this sample was 161%, which is greater than the 

maximum acceptable recovery (i.e., 125%), based on the laboratory DQO 

(Appendix Table C.1).  Because only one result failed to meet the DQO, and recoveries of 

1 Guidelines and/or EVWQP Level 1 Benchmarks were not available for other analytes measured in bird eggs.   
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selenium in RMS samples were consistently within the DQO, the accuracy achieved by the 

laboratory was considered acceptable for this study. 

C3.4 Data Quality Statement 

Chemistry data for aquatic and aquatic-dependent bird eggs collected for the Lentic Area 

Supporting Study in 2019 were of acceptable quality as characterized by good detectability, 

laboratory precision, and laboratory accuracy.  Therefore, the associated data can be used 

with a high level of confidence in the derivation of conclusions. 
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C4 FISH TISSUE CHEMISTRY 

C4.1 Laboratory Reporting Limits 

The analytical laboratory reports from SRC and Trich (Appendix B) were examined to provide 

an inventory of analytes for which the sample results were less than the LRL 

(Appendix Table C.7).  The LRLs for these analytes were assessed relative to appropriate 

guidelines for dwarf longnose sucker.  Specifically, the tissue residue guideline for methyl 

mercury2 in fish consumed by wildlife (0.033 micrograms per gram wet weight [µg/g ww]3) and 

the 4 µg/g dw interim selenium guideline for fish muscle (BCMOECCS 2019) were used. 

The LRLs for selenium concentrations in ovaries were not screened to the 11 µg/g dw 

tissue-specific BCMOECCS (2019) guideline because the guideline for muscle is more 

conservative, and because selenium concentrations in muscle and ovaries of female longnose 

sucker tend to be similar (i.e., a nearly 1:1 relationship; Minnow 2018b).  For this reason, LRLs 

for selenium concentrations in both tissues were also screened against the most conservative 

(i.e., lowest) EVWQP Level 1 Benchmark for fish tissues (i.e., the 18 µg/g dw EVWQP Level 1 

Benchmark for reproductive effects to fish other than westslope cutthroat trout 

[Oncorhynchus clarki lewisi]; Golder 2014; Appendix Table C.7).  Two samples composed of 

reproductive tissues from adult male longnose sucker that were collected in 2018 were treated 

the same as ovary samples in the DQR (these samples are discussed separately in the report). 

In 2018, all mercury results reported by SRC for fish muscle, ovaries, and testes were less 

than the LRL and in all but one sample, the LRLs were less than the applicable 

BCMOECCS (2019) guideline (Appendix Table C.7).  In 2019, mercury concentrations were 

detectable in 71% of samples, and all mercury LRLs were less than the BCMOECCS guideline. 

All selenium results reported by SRC in 2018 and 2019 were detectable and less than the 

applicable BCMOECCS guideline and the most conservative EVWQP Level 1 Benchmark for 

fish tissues.  The LRLs achieved by SRC were therefore appropriate for the study. 

All mercury and selenium results reported by Trich for longnose sucker eggs in 2019 were 

detectable and less than applicable BCMOECCS (2019) guidelines (Appendix Table C.8). 

For selenium, LRLs were also consistently less than the most conservative EVWQP Level 1 

2 Although the analytical results were for total mercury, the guideline for methyl mercury was applied because methyl 
mercury comprises over 90% of the total mercury in fish tissues (Burgess and Hobson 2006).  

3 The guideline for methyl mercury in fish consumed by wildlife was applied to total mercury concentrations. 
Because the guideline is reported on a wet weight basis, moisture data for individual samples were used to calculate 
sample-specific dry weight guidelines for screening purposes (Appendix Table C.7). 
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Benchmark for fish tissues.  The LRLs achieved by Trich were therefore appropriate for 

the study. 

C4.2 Data Precision 

A total of 35 laboratory duplicate samples were used to evaluate laboratory precision within 

the two reports associated with analysis of fish tissues at SRC (2018-9727 and 2019-6905; 

Appendix B).  As indicated in Section C2.2, three of the duplicate results for longnose sucker 

ovaries analyzed as part of batch 2019-6905 failed to meet the DQO. 

Affected analytes included:  

 two barium (28% and 49% RPDs at a DQO of ≤25% RPD); and

 one strontium (44% RPD at a DQO of ≤25% RPD).

Because relatively few duplicate results failed to meet the laboratory DQO (Appendix B), the 

magnitudes by which the DQO were exceeded were generally small (i.e., maximum RPD 

between paired results was 49%), and selenium was not among the affected parameters, 

laboratory precision and reproducibility were considered acceptable for the study.   

A total of five laboratory duplicate samples were used to evaluate precision within the 

laboratory report from Trich (Appendix B).  Concentrations for duplicate sample results that did 

not meet the DQO of ≤40% were compared to the LRL, because paired samples with 

concentrations less than 20-times the LRL are generally accepted to have larger RPDs 

(based on Trich’s QC protocols; see Appendix Table C.1 and the analytical report 

in Appendix B). 

There were 14 paired concentrations that had RPDs that did not meet the DQO of ≤40%; 

however, of these, none had concentrations greater than 20-times the LRL 

(Appendix Table C.9).  Relative percent differences for selenium concentrations in paired 

samples were consistently within the laboratory DQO.  Overall, samples were considered to 

have good precision and selenium results were considered acceptable for this report. 

As described in Section C2.2, Trich also reported an estimate of precision for recoveries 

of CRM (i.e., DORM-4; Appendix Table C.1; Appendix B).  The DQO was set at an RSD of 

≤20%; results, including those for selenium, were within the DQO and therefore 

considered acceptable. 
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C4.3 Data Accuracy 

Data accuracy was evaluated based on the results of 15 RMS within the analytical reports from 

SRC (2018-9727 and 2019-6905; Appendix B).  Of the 198 RMS results, two exceeded the 

laboratory DQO: 

 one chromium (141% recovery at a DQO of 75 to 125% recovery); and

 one manganese (132% recovery at a DQO of 75 to 125% recovery).

These are the same recovery results that were identified as failing to meet the DQO in 

Section C2.3 (i.e., amphibian eggs and fish ovaries were analyzed in the same sample batch, 

so results for a single RMS sample apply to the two tissue types).  As indicated in Section C2.3, 

the accuracy achieved by the laboratory in this study was considered acceptable. 

C4.4 Data Quality Statement 

Fish tissue chemistry data collected for the Lentic Area Supporting Study in 2018 and 2019 

were of acceptable quality as characterized by good detectability, acceptable laboratory 

precision, and good laboratory accuracy.  Therefore, the associated data can be used with 

confidence in the derivation of conclusions. 
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C5 BENTHIC INVERTEBRATE TISSUE CHEMISTRY 

C5.1 Laboratory Reporting Limits 

The analytical reports from SRC (Appendix B) were examined to provide an inventory of 

analytes for which the sample results were less than the LRL.  Additionally, LRLs for selenium 

were assessed relative to the 4 µg/g dw BCMOECCS (2019) guideline and the most 

conservative (i.e., lowest) EVWQP Level 1 Benchmark (i.e., the 11 µg/g dw benchmark for 

dietary effects to juvenile fish; Golder 2014).4  Selenium concentrations were consistently 

detectable in benthic invertebrate tissue chemistry samples, with the exception of a single 

sample from 2018 (Appendix Table C.10).  Additionally, achieved LRLs for selenium were 

below the BCMOECCS guideline and the lowest EVWQP Level 1 Benchmark 

(Appendix Table C.10).  Therefore, the achieved LRLs were considered appropriate for 

the study. 

C5.2 Data Precision 

None of the laboratory duplicate samples analyzed by SRC in 2018 or 2019 were composed 

of benthic invertebrate tissues due to the small sample masses obtained and submitted to 

the laboratory.  Laboratory duplicates analyzed in the sample batches with the benthic 

invertebrate tissue samples were composed of amphibian egg (Section C2.2), bird egg 

(Section C3.2) or longnose sucker ovary (Section C4.2) tissues.  Based on the laboratory 

precision achieved for these other tissue types, it is assumed laboratory precision and 

reproducibility achieved for benthic invertebrate tissues were acceptable for the study. 

C5.3 Data Accuracy 

Because benthic invertebrate tissue chemistry samples were typically analyzed in the same 

batches as amphibian egg, bird egg, and longnose sucker muscle and ovary tissue chemistry 

samples, the RMS results reported in Sections C2.3, C3.3, and C4.3 apply to the benthic 

invertebrate chemistry data.  As indicated previously, three RMS results associated with 

reports 2018-5543, 2019-6905, and 2019-8855 failed to meet the laboratory DQO:  

 one chromium (141% recovery at a DQO of 75 to 125% recovery);

 one copper (161% recovery at a DQO of 75 to 125% recovery); and

 one manganese (132% recovery at a DQO of 75 to 125% recovery).

4 Guidelines and/or EVWQP Level 1 Benchmarks were not available for other analytes measured in benthic 
invertebrate tissues.   
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None of the RMS from the remaining sample batches (2019-10360, 2019-10361, 

and 2019-13451) failed to meet the laboratory DQO.  Because very few of the RMS results 

failed to meet the DQO, and results for selenium consistently met the DQO, the accuracy 

achieved by the laboratory in this study was considered excellent. 

C5.4 Data Quality Statement 

Benthic invertebrate tissue chemistry data collected for the Lentic Area Supporting Study in 

2018 and 2019 were of acceptable quality as characterized by good detectability, laboratory 

precision, and laboratory accuracy.  Therefore, the benthic invertebrate tissue data can be 

used with a high level of confidence in the derivation of conclusions for this study. 
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C6 WATER CHEMISTRY 

C6.1 Laboratory Reporting Limits 

The analytical reports from ALS Environmental (ALS) for 2018 and 2019 (Appendix B) were 

examined to provide an inventory of analytes for which the sample results were less than the 

LRL (Appendix Table C.11).  The LRLs for these analytes were assessed relative to working 

(BCMOE 2017) and approved (BCMOECCS 2019) British Columbia Water Quality Guidelines 

(BC WQG) for the protection of freshwater aquatic life, EVWQP Level 1 Benchmarks for water 

quality (Teck 2014), and relevant site-specific benchmarks (Appendix Table C.11).5   

Few analytes were consistently (i.e., in 100% of samples) reported at concentrations less than 

the LRL in 2018 and 2019; these included: total and dissolved bismuth, total and dissolved 

titanium, and dissolved beryllium, mercury, and tin (Appendix Table C.11).  Of the analytes 

with EVWQP benchmarks or screening values (i.e., nickel), total dissolved solids (TDS) was 

the only analyte measured at detectable concentrations in all samples.  The LRLs achieved 

for water samples were lower than the BC WQG for all analytes, except total beryllium 

(one sample in 2018), total mercury (one sample in 2019), total silver (one sample in 2018), 

total zinc (one sample in 2018), and dissolved copper (100% of samples from 2018 and 2019; 

Appendix Table C.11).  Selenium concentrations were detectable in all but one sample 

from 2018.  Overall, with the exception of dissolved copper, the achieved LRLs were 

appropriate for this study.  

C6.2 Laboratory and Field Blanks 

A total of 1,026 method blank samples were analyzed by ALS (478 method blank samples 

from 2018 and 548 samples from 2019; see Appendix B for applicable laboratory reports). 

Of the 4,977 reported method blank results, 23 had reportable concentrations greater than 

the LRL: 

 acidity as calcium carbonate (CaCO3) in two samples;

 total barium, copper, and manganese in one sample each; and

 dissolved aluminum and strontium (three samples each), dissolved chromium,

manganese, mercury, and selenium (two samples each), and dissolved copper,

sodium, thallium and zinc (one sample each).

5 The EVWQP Level 1 Benchmark for total aqueous selenium concentrations was not used because this benchmark 
was developed specifically for lotic environments and is therefore not applicable to lentic habitats. 
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None of the detectable concentrations were greater than five-times the LRL, with the exception 

of a single copper concentration (0.0015 milligrams per litre [mg/L]; LRL = 0.00020 mg/L) from 

laboratory report L2291083 (Appendix B).  Additionally, the LRLs for samples in laboratory 

reports L2093547, L2093551, L2142050, L2142050, L2136232, L2136503, L2350553 were 

adjusted in response to the detectable concentrations in the laboratory blanks.  Overall, the 

number of detectable concentrations was low and detectable concentrations were within 

five-times the LRL for all but one sample; therefore, the results are expected to have a 

negligible impact on data interpretability.  

A total of 20 trip blank and 20 field blank samples were used to assess field sampling 

contamination; an additional 122 field blanks specifically for the analysis of total mercury 

concentrations were also analyzed (Appendix Table C.12).  The analytes measured in the 

blanks were not consistent among samples (e.g., in 2019, dissolved metals6 were not reported 

for 12 of the n = 15 trip blanks) and these differences are reflected in Appendix Table C.12. 

The same DQOs that were used for laboratory blanks were used for trip and field blanks 

(Appendix Table C.1).   

Of the results that were reported for trip and field blanks, 54 were greater than the LRL: 

 turbidity in two samples;

 total alkalinity as CaCO3 in one sample;

 total ammonia (as N) in 17 samples;

 nitrate (as N) in three samples;

 total Kjeldahl nitrogen (TKN) in one sample;

 dissolved orthophosphate in three samples;

 total phosphorus in one sample;

 total organic carbon (TOC) in one sample;

 total aluminum, barium, calcium, lead, molybdenum, sodium, and strontium

(one sample each), total chromium (nine samples), and total manganese and zinc

(two samples); and

 dissolved chromium, sodium, and strontium (one sample) and dissolved molybdenum

(two samples).

Of the 54 reported concentrations that were greater than the LRL, only one from 2018 was 

greater than five-times the LRL (i.e., 0.048 mg/L total ammonia [as N] in a trip blank from 

July 2018; see laboratory report L2136503 in Appendix B).  This result is therefore considered 

6 For ease of presentation, metals, metalloids, and non-metals are collectively referred to as “metals” throughout 
the DQR.  
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indicative of potential contamination.  In 2019, six total ammonia concentrations were greater 

than five-times the LRL.  Four of the six samples were trip blanks from September 2019 

(see laboratory reports L2349202, L2348929, L2343326, and L2344834 in Appendix B). 

Two of the samples were field blanks, also from September 2019 (see laboratory reports 

L2350553 and L2349202 in Appendix B).  One total calcium concentration measured in a trip 

blank from September 2019 was also greater than five-times the LRL (see laboratory report 

L2344834 in Appendix B), as were total and dissolved molybdenum concentrations in a single 

field blank sample from September 2019 (see laboratory report L2350553 in Appendix B).   

The relatively high number of total ammonia detections in the blank samples was discussed 

with the analytical laboratory to identify the potential source(s) of contamination.  The analytical 

laboratory evaluated the bottles, the source of the laboratory water used to prepare the blank 

samples, as well as the sample preservative, but was unable to identify the source of the 

ammonia detected in the blanks.  The analytical laboratory indicated that anomalous 

detections in trip and field blanks have occurred consistently, but infrequently, over the years. 

Efforts to identify the cause of the ammonia detections in blank samples are ongoing.     

Overall, the number of detectable concentrations was low and detectable concentrations were 

not reported for selenium.  Additionally, detectable concentrations were not reported for 

sulphate or cadmium, both of which have long-term water quality targets as part of the EVWQP 

(Teck 2014).  Nitrate, which also has long-term water quality targets under the EVWQP, was 

detectable in three samples; however, concentrations were less than five-times the LRL. 

Therefore, these results are expected to have a negligible impact on data interpretability for 

this study.  

C6.3 Data Precision 

A total of 145 laboratory duplicate samples were used to evaluate analytical precision 

(n = 87 duplicate samples in 2018 and n = 85 samples in 2019; Appendix B).  For all paired 

samples, comparisons were within the DQO set by the analytical laboratory 

(Appendix Table C.1).  The laboratory analytical precision can therefore be 

considered excellent.  

A total of 34 sets of field duplicate samples were collected to assess field sampling precision 

(n = 17 samples in 2018 and n = 16 samples in 2019; Appendix Table C.13). 

However, sampling technique varied; samples were collected as split samples or side-by-side 

duplicates, the latter of which would be expected to result in greater variability among 

sample results.  Additionally, for split samples, the sample aliquots in the larger “general” 

bottles would not be considered true splits (i.e., the smaller sample bottles would have been 
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filled from these containers, and then these containers would have been filled directly from the 

lentic area).   

Of the analytes with long-term targets applicable to lentic environments under the EVWQP 

(i.e., nitrate, sulphate, and total cadmium; Teck 2014), sulphate had the best field sampling 

precision (Appendix Table C.13).  Relative percent differences (RPDs) for concentrations in 

paired samples were ≤12%, with the exception of one RPD from 2018 that was equal to 157% 

(Appendix Table C.13).  This higher RPD was also based on one concentration that was less 

than the LRL (the LRL was used in the calculation) and another that was equal to greater than 

five-times the LRL.  For nitrate, RPDs between paired results were ≤45%, and/or 

concentrations were near the LRL (i.e., within five-times the LRL), with the exception of:  

 one pair with an RPD of 127% (one result was within five-times the LRL, the other was

greater than five-times the LRL);

 one pair with an RPD of 93% (one result was within five-times the LRL, the other was

greater than five-times the LRL);

 one pair with an RPD of 108% (one result was within five-times the LRL, the other was

greater than five-times the LRL);

 one pair with an RPD of 135% (one result was less than the LRL, the other was slightly

greater than five-times the LRL [0.026 mg/L with an LRL of 0.0050 mg/L]);

 one pair with an RPD of 61% (both results were greater than five-times the LRL);

 one pair with an RPD of 101% (one result was within five-times the LRL, the other was

greater than five-times the LRL); and

 one pair with an RPD of 133% (one result was within five-times the LRL, the other was

greater than five-times the LRL).

The RPDs for paired total cadmium concentrations were ≤28% and/or concentrations were 

near the LRL (i.e., within five-times the LRL), with the exception of:  

 one pair of results that had an RPD of 127% (one concentration was within five-times

the LRL, the other was greater than five-times the LRL);

 one pair of results with an RPD of 81% (one result was less than the LRL, the other

was slightly greater than five-times the LRL [0.027 mg/L with an LRL of

0.0050 mg/L]); and

 one pair of results with an RPD of 52% (both results were greater than five-times

the LRL).

Field sampling precision was also good for TDS and nickel, both of which have site-specific 

screening values (Appendix Table C.11).  For TDS, RPDs between paired results were 
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consistently less than 15% (Appendix Table C.13).  For nickel, RPDs between paired 

concentrations were less than 40%, with the exception of one pair that had an RPD of 88% 

and another with an RPD of 89% (Appendix Table C.13).  However, in both cases, the higher 

RPDs were associated with samples that had nickel concentrations less than, or within 

five-times the LRL (i.e., so the higher RPDs are considered more acceptable).  

For the remaining analytes, mean and median RPDs for paired concentrations were less than 

50% and 40%, respectively.  For selenium, RPDs between paired results were ≤29%, except 

for one pair of results with an RPD of 98%.  The higher RPD was based on one concentration 

that was less than the LRL (the LRL was used to calculate the RPD between results) and 

another that was greater than five-times the LRL (Appendix Table C.13).7  The RPDs for paired 

measurements of specific conductance, hardness, pH, TDS, total alkalinity, bromide, chloride, 

total barium, beryllium, bismuth, calcium, magnesium, molybdenum, sodium, strontium 

thallium, titanium, uranium, vanadium, and nearly all dissolved metals (i.e., except dissolved 

aluminum, antimony, cadmium, chromium, iron, lead, manganese, and zinc) were consistently 

≤40% (Appendix Table C.13).  For some analytes that had higher RPDs between paired results 

(e.g., total suspended solids [TSS]), concentrations were close to the LRL, where the greater 

variability among paired results is considered more acceptable. 

Field precision and reproducibility were considered good for selenium, sulphate, total 

cadmium, TDS, and total nickel, and fair to good for the remaining analytes, except nitrate. 

Results for nitrate should be interpreted with caution, given that seven of the 34 samples had 

larger RPDs and concentrations that were well above the LRL.  Overall, the field sampling 

precision is considered acceptable for the purposes of this study.  

C6.4 Data Accuracy 

Data accuracy was evaluated based on results for CRM, Laboratory Control Samples (LCS), 

and MS samples; 123 CRM samples, 999 LCS samples, and 118 MS samples were analyzed 

(see Appendix B).  All CRM and LCS results met the laboratory DQO, except one result for 

total strontium in an LCS (see laboratory report L2090096 in Appendix B); the laboratory DQO 

was exceeded by less than 10%.  For 159 MS results (i.e., 13% of the total MS results), analyte 

concentrations were high in the background samples (i.e., the field sample used as the base 

for the MS sample) and the analytical laboratory was unable to accurately calculate the 

recovery of the spiked material.  Affected analytes in MS samples include the following:   

7 Similar to the case for tissue samples (Sections 2.2 and 4.2),  greater RPDs between paired results for water 
chemistry are considered more acceptable when concentrations are close to the LRL (e.g., within five-times the 
LRL; BCMOE 2013). 
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 TOC, dissolved organic carbon (DOC), and sulphate in one sample each;

 total aluminum in two samples;

 total barium, calcium, magnesium, and strontium in 15 samples;

 total manganese in eight samples;

 total potassium and selenium in one sample each;

 total sodium in 13 samples;

 dissolved barium, calcium, magnesium, and strontium in 14 samples each;

 dissolved potassium in two samples;

 dissolved sodium in 10 samples;

 dissolved manganese in two samples; and

 dissolved uranium in one sample.

Of these, sulphate is the only analyte with long-term water quality targets and a Level 1 

Benchmark under the EVWQP (Teck 2014), and only one sample each was affected. 

Accuracy for all other analytes and MS samples was within the laboratory DQO and accuracy 

based on CRM and LCS was excellent.  Therefore, the overall accuracy achieved by the 

laboratory was considered good.    

C6.5 Data Quality Statement 

Water chemistry data collected for the Lentic Area Supporting Study in 2018 and 2019 were 

of acceptable quality as characterized by good detectability, concentrations below LRLs in 

almost all method blanks, good laboratory precision and accuracy, and fair to good field 

sampling precision.  Therefore, the associated data are considered acceptable for this study. 
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C7 SEDIMENT CHEMISTRY 

C7.1 Laboratory Reporting Limits 

The analytical reports from ALS for sediment samples collected in 2018 and 2019 

(see Appendix B) were examined to provide an inventory of analytes for which sample results 

were less than the LRL (Appendix Table C.14).  The LRLs for these analytes were assessed 

relative to existing British Columbia Working Sediment Quality Guidelines (BC WSQG; 

BCMOE 2017) and the alert concentration for selenium (BCMOECCS 2019).   

Most metals and polycyclic aromatic hydrocarbons (PAHs) measured in sediment samples 

from 2018 and 2019 had least one reported value below the LRL (Appendix Table C.14). 

Acenaphthene and quinoline concentrations were consistently less than the LRL in 2019 

(i.e., no detectable concentrations).  For selenium, all but one sample in 2018 and all samples 

from 2019 had detectable concentrations.  The same was also true for aluminum, arsenic, 

barium, cadmium, calcium, chromium, iron, magnesium, molybdenum, nickel, strontium, 

uranium, vanadium, and zinc (Appendix Table C.14). 

The LRLs for metal concentrations measured in sediment samples from 2018 and 2019 were 

consistently less than applicable BC WSQG, as well as the alert concentration for selenium 

(Appendix Table C.14).  The LRLs for acenaphthene, acenaphthylene, dibenz(a,h)anthracene, 

fluorene, and 2-methylnaphthalene were greater than the interim sediment quality guideline 

(ISQG) for at least half the samples collected in 2018 and/or 2019.  Acenaphthene and 

dibenz(a,h)anthracene were the only analytes that had LRLs greater than the Probable Effects 

Level (PEL; Appendix Table C.14).  Overall, the LRLs for most analytes were considered 

appropriate for this study, with the exception of acenaphthene, acenaphthylene, 

dibenz(a,h)anthracene, fluorene, and 2-methylnaphthalene.   

C7.2 Laboratory Blanks 

A total of 227 laboratory method blank samples were analyzed by ALS (n = 166 method blank 

samples in 2018 and n = 61 method blank samples in 2019; see Appendix B).  All reported 

method blank results were within the laboratory DQO (Appendix Table C.1).  Thus, the method 

blank results for this study indicated no inadvertent contamination of sediment samples within 

the laboratory during analysis. 

C7.3 Data Precision 

A total of 98 laboratory duplicate samples were used to evaluate laboratory precision 

(see Appendix B).  The RPDs between all laboratory duplicate measurements were within the 
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laboratory DQO (Appendix Table C.1; Appendix B), indicating that laboratory analytical 

precision was excellent.  

A total of 31 sets of field duplicate samples (n = 23 in 2018 and n = 8 in 2019) were collected 

to assess the precision of field sampling (Appendix Table C.15).  Samples were collected as 

split samples (i.e., a larger sample was homogenized and split into two duplicate sub-samples); 

however, some variability is expected, based on the heterogeneity of sediments.  For selenium, 

RPDs between paired results were ≤37%; the mean RPD was 14% and the median RPD 

was 11%.  Mean and median RPDs for paired concentrations of analytes other than selenium 

were ≤30%, and RPDs greater than 40% were infrequent (i.e., in one to four pairs of results 

per analyte), albeit occasionally of higher magnitude (e.g., an RPD of 92% for paired titanium 

concentrations in samples from RG_MI16).  Variability among paired results was greater for 

PAHs than metals (Appendix Table C.15).  The greatest variability was observed for 

benz(a)anthracene, benzo(b,j)fluoranthene, benzo(e)pyrene, 1-methylnaphthalene, 

2-methylnaphthalene, naphthalene, and pyrene (for which RPDs were greater than 40% in five 

to seven paired results).  Variability among paired results was also greatest for samples 

collected from RG_FRWUCH (2018), RG_EROU (2019), RG_GO13 (2019), 

RG_MIWW (2019), and RG_ELKOA (2018).  Overall, field precision and reproducibility were 

considered good for selenium and other metals.  The greater variability observed for PAHs is 

likely attributed to residual heterogeneity in the samples.  Subtle differences in the distribution 

of fine particulate matter and associated PAHs among the split samples may exist even after 

homogenization in the field.  Additionally, the transfer of sample material from one container 

(i.e., the plastic tub in which the samples were homogenized) to another (i.e., the sample jar 

or bag) may introduce variability (Weiner 2013).   

C7.4 Data Accuracy 

Data accuracy was evaluated based on the analysis of CRM, internal reference material (IRM), 

MS, and LCS samples, specifically, 47 CRM, 151 IRM, 11 MS, and 244 LCS (see the 

laboratory reports in Appendix B).  All CRM, IRM, and LCS results met the laboratory DQO 

(Appendix Table C.1).  For MS, there were four analytes (i.e., 1-methylnaphthalene, 

2-methylnaphthalene, naphthalene, and phenanthrene) in a single sample for which no 

recovery value could not be accurately calculated by the analytical laboratory (see laboratory 

report L2138006 in Appendix B).  This was because the analyte concentrations were high in 

the background sample (i.e., the field sample used as the base for the MS sample). 

Spike recoveries were calculated for all other MS samples and analytes were within DQO. 

Therefore, the accuracy achieved by the laboratory in this study was considered excellent.     



minnow environmental inc. Teck Coal Limited 
Project 207202.0016 Lentic Area Supporting Study Report – Data Quality Review 

November 2020 | C-22 

C7.5 General Laboratory Flags 

Two of the sediment samples collected from RG_FOFR2W in 2018 

(RG_FOFR2W_SEC_20180727-1500 and RG_FOFR2W_SEC_20180727-1540) had 

insufficient material for particle size analysis (see laboratory report L2138118 in Appendix B). 

Data analysis and interpretation of particle size data were completed based on the three field 

samples that had sufficient sediment for analysis.  One of the field duplicates (QC sample) 

collected from RG_FOFR2W (RG_DUP_SEC_20180727-1255) also had insufficient material 

for particle size analysis.  However, data for this sample were not analyzed or presented the 

main report, given that the sample was a QC sample (see laboratory report L2138118 

in Appendix B). 

C7.6 Data Quality Statement 

Sediment chemistry data collected for the Lentic Area Supporting Study in 2018 and 2019 were 

of acceptable quality as characterized by good detectability (with the exception of 

acenaphthene, acenaphthylene, dibenz[a,h]anthracene, fluorene, and 2-methylnaphthalene), 

negligible analyte concentrations in method blanks, good laboratory precision and accuracy, 

and good field sampling precision for metals.  Field sampling precision was lower for PAHs. 

Overall, the associated data were considered acceptable for this study. 
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C8 FISH AGING 

Otoliths, pectoral fin rays, and scales are considered appropriate structures for aging longnose 

sucker, which were the sentinel fish species used in the Lentic Area Supporting Study. 

However, fin rays are the preferred structure for aging older individuals because greater 

accuracy and precision can be achieved (Klooster and Rybicki 1979; 

Environment Canada 2012).  Estimates of fish age for the Lentic Area Supporting Study were 

therefore based on analysis of pectoral fin rays. 

To determine the precision of fish age estimates, aging structures for all fish (n = 8) that were 

analyzed by AAE Technical Services in 2018 were re-processed by a second analyst; a 

re-analysis was also completed for 46 of the n = 90 fish that were analyzed in 2019. 

The original and second analyst assigned a confidence index to each age estimate and check, 

respectively (Appendix Table C.16).  A final age estimate for each fish was assigned based on 

the outcomes of the original analysis and the re-assessment.  For the n = 8 longnose sucker 

that were aged in 2018, original age estimates and age estimates based on the re-assessment 

agreed for three samples and were within one year of each other for the remaining five samples 

(see Appendix B).  In 2019, the original age estimate and second age estimates agreed for 

45 of the n = 46 samples that were re-checked.  The age estimates for the remaining sample 

were within one year of each other (see Appendix B).  Confidence indices assigned to the 

readings from 2018 and 2019 included “fairly poor” (two samples from 2019), “fair”, and 

“fairly good”.  Overall, the fish age data can be interpreted with a high level of confidence.   
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C9 DATA QUALITY STATEMENT 

Overall, the quality of the data collected for this project was considered acceptable for the 

derivation of conclusions associated with the objectives of the Lentic Area Supporting Study. 
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TABLES 



Table C.1:  Data Quality Objectives for the Lentic Area Supporting Study, 2018 and 2019   

Water Chemistry Sediment Chemistry

SRC Trich ALS ALS

Analytical 
Laboratory LRLs

LRL for each parameter should be at least as low as 
applicable guidelines, benchmarks, and screening values a

LRL for each parameter should be at least as low as 
applicable guidelines and benchmarks a

Blank Analysis - -
Concentrations measured in blank samples should be 

<LRL b
-

Concentrations <4-times the LRL: 
≤50% RPD (moisture) 

≤1,000% RPD (Al, Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Fe, 
Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, U, V, Zn)

No DQO set

Concentrations 4 to 10-times the LRL:
≤25% RPD (moisture) 

≤100% RPD (Al, Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Fe, Pb, 
Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, U, V, Zn)

No DQO set

Concentrations 10 to 20-times the LRL:
≤15% RPD (moisture) 

≤50% RPD (Al, Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Fe, Pb, 
Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, U, V, Zn)

No DQO set

Concentrations >20-times the LRL:
≤10% RPD (moisture) 

≤25% RPD (Al, Sb, As, Ba, Be, B, Cd, Cr, Co, Cu, Fe, Pb, 
Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, U, V, Zn)

≤40% RPD

- ≤20% RPD - -

- -

6.9 to 7.1 (pH)
75 to 125% (TKN)

80 to 120% (orthophosphate, phosphorus, TOC, DOC, total 
and dissolved metals)

85 to 115% (TSS, TDS, turbidity, alkanlinity, ammonia, Br)
90 to 110% (conducitivity, Cl, F, nitrate, nitrite, sulfate)

50 to 130% (naphthalene)
50 to 150% (Acridine, Benzo(e)pyrene, 1-
Methylnaphthalene, Perylene, Quinoline)

60 to 130% (all remaining PAHs)
80 to 120% (inorganic carbon, total metals)

90 to 110% (moisture, TOC)

- -
70 to 130% (TKN, orthophosphate, phosphorus, TOC, 

DOC, total and dissolved metals)
75 to 125% (ammonia, Br, Cl, F, nitrate, nitrite, sulfate)

50 to 150% (PAHs)

75 to 125% (Al, As, Cd, Cr, Cu, Fe, Mn, Ni, Se, Zn)
65 to 135% (Ag)
50 to 150% (Hg)

70 to 130% c

80 to 120% (orthophosphate, phosphorus)
85 to 115% (turbidity, alkalinity)

90 to 110% (conductivity)
210 to 230% (ORP)

6.9 to 7.1 (pH)

70 to 130% (total metals) d

a If no guideline or benchmark exists for a substance, the LRL should be less than predictions.
b Only applies to QC samples at concentrations <LRL or greater than 5-times the LRL.
c Only applies to QC samples at concentrations greater than 20-times the LRL.
d The following metals had specific mg/kg dw limits: B (0 to 8.20); Se (0.110 to 0.150); Ag (0.130 to 0.330); Tl (0.0700 to 0.180); Sn (0 to 3.10); W (0 to 0.660), and Zr (0 to 1.80).

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; ALS = ALS Environmental; LRL = Laboratory Reporting Limit; - = not applicable; < = less than; ≤ = less than or equal to; % = percent; RPD = Relative Percent Difference; DQO = Data Quality Objectives; ORP = oxidation-
reduction potential; PAHs = polycyclic aromatic hydrocarbons; > = greater than; TKN = Total Kjeldahl Nitrogen; TOC = total organic carbon; DOC = dissolved organic carbon; TSS = total suspended solids; TDS = total dissolved solids; QC = quality control; mg/kg dw = milligrams per kilogram dry weight.

Laboratory 
Precision

Accuracy

Recovery of Certified Reference Material

Recovery of Matrix Spike

Recovery of Blank Spike

Repeatability of Reference Material Recoveries

Tissue Chemistry
Quality Control 

Measure

LRL for each parameter should be at least as low as applicable guidelines and 
benchmarks a

Study Component

Laboratory Duplicates

≤20% RPD (moisture)
≤30% RPD (Sb, As, Be, Bi, B, Cd, Ca, Cr, Co, Cu, Fe, Li, 

Mg, Mn, Ni, P, Se, S, Tl, W, U, V, Zn, Zr)
≤40% RPD (Al, Ba, Pb, Hg, Mo, K, Ag, Na, Sr, Sn, Ti)

≤50% RPD (PAHs)
Within 2-times the LRL (pH)

≤10% RPD (conductivity)
≤15% RPD (ORP, turbidity)

≤20% RPD (all remaining analytes)

Quality Control Sample Type/Check

Field or Laboratory Blank

Comparison of actual LRL versus target LRL



2018 2019 2018 2019
Aluminum (Al) µg/g dw 2 to 500 2 to 200 0 0
Antimony (Sb) µg/g dw 0.1 to 10 0.01 to 0.02 53 (91%) 3 (17%)
Arsenic (As) µg/g dw 0.05 to 5 0.01 to 0.02 18 (31%) 0
Barium (Ba) µg/g dw 0.05 to 5 0.02 to 0.05 0 0
Beryllium (Be) µg/g dw 0.01 to 1 0.01 to 0.02 41 (71%) 9 (50%)
Boron (B) µg/g dw 1 to 100 1 to 2 34 (59%) 0
Cadmium (Cd) µg/g dw 0.01 to 1 0.01 to 0.02 22 (38%) 2 (11%)
Chromium (Cr) µg/g dw 0.5 to 50 0.05 to 0.5 39 (67%) 0
Cobalt (Co) µg/g dw 0.01 to 1 0.01 to 0.02 3 (5.2%) 0
Copper (Cu) µg/g dw 0.05 to 5 0.05 to 0.1 1 (1.7%) 0
Iron (Fe) µg/g dw 2 to 200 2 to 200 0 0
Lead (Pb) µg/g dw 0.01 to 1 0.01 to 0.02 5 (8.6%) 0
Manganese (Mn) µg/g dw 0.1 to 10 0.1 to 0.2 0 0
Mercury (Hg) µg/g dw 0.005 to 0.5 0.005 to 0.01 24 (41%) 5 (28%)
Molybdenum (Mo) µg/g dw 0.1 to 10 0.02 to 0.05 34 (59%) 0
Nickel (Ni) µg/g dw 0.05 to 5 0.05 to 0.1 5 (8.6%) 0
Selenium (Se) µg/g dw 0.05 to 1 0.01 to 0.1 0 0
Silver (Ag) µg/g dw 0.01 to 1 0.01 to 0.02 34 (59%) 0
Strontium (Sr) µg/g dw 0.1 to 10 0.05 to 0.1 0 0
Thallium (Tl) µg/g dw 0.05 to 5 0.005 to 0.01 50 (86%) 0
Tin (Sn) µg/g dw 0.05 to 5 0.05 to 0.1 45 (78%) 12 (67%)
Titanium (Ti) µg/g dw 0.05 to 5 0.2 to 0.5 0 0
Uranium (U) µg/g dw 0.005 to 0.5 0.005 to 0.01 6 (10%) 0
Vanadium (V) µg/g dw 0.1 to 10 0.1 to 1 11 (19%) 1 (5.6%)
Zinc (Zn) µg/g dw 0.5 to 50 0.5 to 5 0 0

a Samples were analyzed by SRC; LRLs from the analytical laboratory were reported to one significant digit.  

c Total n = 58 samples for 2018 and n = 18 for 2019.

Table C.2:  Laboratory Reporting Limit (LRL) Evaluation for Chemical Analysis 
of Homogenized Amphibian Egg Samples, 2018 and 2019 

No. Sample Results <LRL c

b The LRLs for selenium were compared to the preliminary Level 1 Benchmark for amphibian eggs; LRLs were consistently 
less than the benchmark. No other analytes had guidelines or benchmarks for concentrations in amphibian eggs.

Range of LRLs a,b

Analyte Units

Shading indicates an LRL greater than the preliminary Level 1 Benchmark for amphibian eggs (i.e., 45 μg/g dw 
Se; Massé et al. 2015).
Notes: LRL = Laboratory Reporting Limit; No. = number; < = less than; µg/g dw = microgram per gram dry weight; % = 
percent; SRC = Saskatchewan Research Council Environmental Analytical Laboratory.



Analyte Units LRLs a,b No. Sample 

Results <LRL c

Aluminum (Al) µg/g dw 0.070 0
Arsenic (As) µg/g dw 0.200 32 (53%)
Cadmium (Cd) µg/g dw 0.100 0
Calcium (Ca) µg/g dw 31 0
Chromium (Cr) µg/g dw 0.200 0
Cobalt (Co) µg/g dw 0.030 1 (1.7%)
Copper (Cu) µg/g dw 0.010 0
Iron (Fe) µg/g dw 2.0 0
Lead (Pb) µg/g dw 0.010 5 (8.3%)
Lithium (Li) µg/g dw 0.020 1 (1.7%)
Magnesium (Mg) µg/g dw 0.1 0
Manganese (Mn) µg/g dw 0.100 0
Mercury (Hg) µg/g dw 0.020 0
Molybdenum (Mo) µg/g dw 0.020 0
Nickel (Ni) µg/g dw 0.010 1 (1.7%)
Phosphorus (P) µg/g dw 62 0
Potassium (K) µg/g dw 3.0 0
Selenium (Se) µg/g dw 1.00 0
Sodium (Na) µg/g dw 1.0 0
Strontium (Sr) µg/g dw 0.010 0
Tin (Sn) µg/g dw 0.080 6 (10%)
Uranium (U) µg/g dw 0.010 16 (27%)
Vanadium (V) µg/g dw 0.100 22 (37%)
Zinc (Zn) µg/g dw 0.07 0

c Total n = 54 samples in 2019.

b The LRLs for selenium were compared to the preliminary Level 1 Benchmark for 
amphibian eggs; LRLs were consistently less than the benchmark. No other analytes had 
guidelines or benchmarks for concentrations in amphibian eggs.

Table C.3:  Laboratory Reporting Limit (LRL) Evaluation for 
Chemical Analysis of Individual Amphibian Egg Samples, 2019 

Shading indicates an LRL greater than the preliminary Level 1 Benchmark for 
amphibian eggs (i.e., 45 μg/g dw Se; Massé et al. 2015).
Notes: LRL = Laboratory Reporting Limit; < = less than; µg/g dw = microgram per gram 
dry weight.
a Samples were analyzed by TrichAnalytics Inc.; the number of significant digits reported 
is consistent with the analytical report.



Table C.4:  Laboratory Duplicate Results for Chemical Analysis of Individual Amphibian Eggs, 2019

Aluminum (Al) µg/g dw 2.34 1.98 17 2.64 1.99 28 3.65 1.25 98 234 229 2.1 3.76 2.81 29 3.30 2.26 37

Arsenic (As) µg/g dw <0.200 <0.200 - <0.200 <0.200 - <0.200 <0.200 - 0.293 0.266 9.7 <0.200 <0.200 - <0.200 <0.200 -

Cadmium (Cd) µg/g dw 4.19 3.29 24 4.69 3.44 31 7.86 6.26 23 4.89 3.61 30 1.01 0.589 53 a 1.29 1.00 25

Calcium (Ca) µg/g dw 1,097 1,075 2.0 1,047 862 19 5,414 4,280 23 14,118 10,927 25 6,124 4,146 39 4,124 3,154 27

Chromium (Cr) µg/g dw 1.35 1.27 5.6 1.39 1.24 12 2.09 1.65 23 7.96 6.65 18 2.22 2.01 9.9 3.79 3.00 23

Cobalt (Co) µg/g dw 0.0321 0.0357 11 0.0588 0.0488 19 0.0906 0.0550 49 a 0.653 0.548 17 0.117 0.0751 44 a 0.169 0.122 33

Copper (Cu) µg/g dw 5.94 5.04 16 5.57 4.51 21 7.56 5.45 32 6.60 4.69 34 4.23 2.87 38 5.15 4.05 24

Iron (Fe) µg/g dw 88 73 19 151 124 20 115 100 14 534 455 16 69 61 14 149 114 26

Lead (Pb) µg/g dw <0.010 <0.010 - 0.0135 0.0103 27 0.0693 0.0314 75 a 0.354 0.330 7.0 0.0335 0.0159 71 a <0.010 <0.010 -

Lithium (Li) µg/g dw 0.212 0.200 5.5 0.273 0.242 12 0.0823 0.0539 42 a 0.679 0.577 16 0.322 0.183 55 a 0.132 0.0914 36

Magnesium (Mg) µg/g dw 3,340 3,140 6.2 3,260 2,761 17 3,920 3,215 20 5,852 4,465 27 1,481 1,183 22 1,384 1,039 29

Manganese (Mn) µg/g dw 3.93 4.58 15 4.59 3.94 15 5.92 5.45 8.2 56 39 36 7.43 5.78 25 9.06 7.20 23

Mercury (Hg) µg/g dw 0.484 0.309 44 0.526 0.314 50 0.682 0.515 28 0.549 0.317 54 0.0872 0.0645 30 0.144 0.107 29

Molybdenum (Mo) µg/g dw 0.0989 0.0965 2.4 0.115 0.0987 15 0.220 0.180 20 0.244 0.221 10 0.298 0.205 37 0.219 0.182 19

Nickel (Ni) µg/g dw 0.0169 0.0116 38 0.0314 0.0200 44 a 0.172 0.0581 99 a 9.82 8.27 17 0.338 0.334 1.1 3.58 2.78 25

Phosphorus (P) µg/g dw 18,822 16,315 14 18,426 15,699 16 20,754 16,114 25 18,095 14,100 25 7,544 6,253 19 11,259 10,050 11

Potassium (K) µg/g dw 4,021 3,730 7.5 5,483 4,674 16 3,204 2,813 13 2,463 2,127 15 1,668 1,233 30 1,187 800 39

Selenium (Se) µg/g dw 3.68 3.25 12 3.94 3.38 15 3.34 2.56 27 3.94 3.20 21 3.34 3.59 7.2 5.09 5.67 11

Sodium (Na) µg/g dw 1,240 1,132 9.1 1,447 1,238 16 1,046 917 13 1,057 987 6.9 930 677 31 404 308 27

Strontium (Sr) µg/g dw 2.09 2.19 4.9 1.85 1.54 18 6.58 5.76 13 43 35 20 27 19 35 20 15 24

Tin (Sn) µg/g dw 0.173 0.135 25 0.333 0.215 43 a 0.416 0.297 33 1.13 0.850 28 0.402 0.155 88 a 0.192 0.100 63 a

Uranium (U) µg/g dw <0.010 <0.010 - <0.010 <0.010 - 0.0104 <0.010 - 0.0580 0.0459 23 0.0307 0.0121 87 a 0.0104 0.00823 24

Vanadium (V) µg/g dw <0.100 <0.100 - <0.100 <0.100 - <0.100 <0.100 - 0.871 0.831 4.6 0.0451 0.0263 53 a 0.0474 0.0336 34 a

Zinc (Zn) µg/g dw 45 42 6.5 47 40 15 710 701 1.3 483 381 24 118 88 29 191 153 22

Value did not meet the DQO of ≤40% RPD.
Notes: WT = western toad; RPD = relative percent difference; % = percent; CSF = Columbia spotted frog; µg/g dw = micrograms per gram dry weight; < = less than; - = no data/not calculated; DQO = Data Quality Objective; ≤ = less than or equal to; LRL = Laboratory Reporting Limit.
a Laboratory duplicate sample results were within 20-times the LRL.  Paired samples with concentrations less than 20-times the LRL are generally accepted to have larger RPDs.

Analyte WT WT

RG_WWER

CSF

RG_SMCIM

Units RPD (%) RPD (%)

24-May-19

RG_HART RG_HART

RPD (%)

15-May-1915-May-19

RG_FO15B RG_FO15B

15-May-19 9-May-19

WT RPD (%)

9-May-19

RPD (%)RPD (%)WT CSF



RSD 

(%)

RPD 

(%)

% Moisture % 100 99 100 100 0.59 99 99 0.010
Aluminum (Al) µg/g dw 3,500 5,500 3,900 3,200 25 320 210 42
Antimony (Sb) µg/g dw <1 <1 <1 <1 - <0.2 <0.2 -
Arsenic (As) µg/g dw 1.10 1.50 1.30 1.10 15 0.100 0.200 67
Barium (Ba) µg/g dw 65 78 66 54 15 27 25 7.7
Beryllium (Be) µg/g dw 0.200 0.200 0.200 0.100 29 <0.02 <0.02 -
Boron (B) µg/g dw 10 20 10 10 40 4.00 4.00 0
Cadmium (Cd) µg/g dw 0.200 0.200 0.200 0.100 29 0.0800 0.0700 13
Chromium (Cr) µg/g dw 6.00 9.00 6.00 5.00 27 <1 <1 -
Cobalt (Co) µg/g dw 1.20 1.60 1.30 1.10 17 0.290 0.230 23
Copper (Cu) µg/g dw 5.20 5.60 5.50 5.30 3.4 7.10 6.80 4.3
Iron (Fe) µg/g dw 3,100 4,100 3,400 2,700 18 260 210 21
Lead (Pb) µg/g dw 1.40 1.90 1.60 1.30 17 0.320 0.220 37
Manganese (Mn) µg/g dw 290 320 280 240 12 9.60 7.80 21
Mercury (Hg) µg/g dw <0.05 <0.05 <0.05 <0.05 - <0.01 <0.01 -
Molybdenum (Mo) µg/g dw <1 <1 <1 <1 - <0.2 <0.2 -
Nickel (Ni) µg/g dw 3.80 5.00 4.10 3.50 16 2.30 2.00 14
Selenium (Se) µg/g dw 5.50 4.90 5.70 5.90 7.9 5.10 6.20 19
Silver (Ag) µg/g dw <0.1 <0.1 <0.1 <0.1 - <0.02 <0.02 -
Strontium (Sr) µg/g dw 71 78 76 65 8.0 86 79 8.5
Thallium (Tl) µg/g dw <0.5 <0.5 <0.5 <0.5 - <0.1 <0.1 -
Tin (Sn) µg/g dw <0.5 <0.5 <0.5 <0.5 - 0.600 0.800 29
Titanium (Ti) µg/g dw 18 33 20 17 34 5.80 3.90 39
Uranium (U) µg/g dw 0.390 0.440 0.420 0.360 8.7 0.0900 0.0800 12
Vanadium (V) µg/g dw 12 18 13 11 23 1.00 0.800 22
Zinc (Zn) µg/g dw 130 110 120 130 7.8 130 140 7.4

Notes: RSD = relative standard deviation; % = percent; RPD = relative percent difference; µg/g dw = micrograms per 
gram dry weight; < = less than; - = no data/not calculated.

Table C.5:  Field Replicate Results for Columbia Spotted Frog Egg Chemistry 

Analyses, 2018

3-May-18 6-May-18
Analyte Units

RG_ELWDGC RG_MIWW



Analyte Units Range of LRLs 
a,b

No. Sample 

Results <LRL 
c

Aluminum (Al) µg/g dw 2 to 5 42 (98%)
Antimony (Sb) µg/g dw 0.01 to 0.02 43 (100%)
Arsenic (As) µg/g dw 0.01 to 0.02 12 (28%)
Barium (Ba) µg/g dw 0.02 to 0.05 0
Beryllium (Be) µg/g dw 0.01 to 0.02 43 (100%)
Boron (B) µg/g dw 1 to 2 43 (100%)
Cadmium (Cd) µg/g dw 0.01 to 0.02 43 (100%)
Chromium (Cr) µg/g dw 0.05 to 0.1 42 (98%)
Cobalt (Co) µg/g dw 0.01 to 0.02 0
Copper (Cu) µg/g dw 0.05 to 0.1 0
Iron (Fe) µg/g dw 2 to 5 0
Lead (Pb) µg/g dw 0.01 to 0.02 41 (95%)
Manganese (Mn) µg/g dw 0.1 to 0.2 0
Mercury (Hg) µg/g dw 0.005 to 0.01 1 (2.3%)
Molybdenum (Mo) µg/g dw 0.02 to 0.05 1 (2.3%)
Nickel (Ni) µg/g dw 0.05 to 0.1 42 (98%)
Selenium (Se) µg/g dw 0.01 to 0.1 0
Silver (Ag) µg/g dw 0.01 to 0.02 37 (86%)
Strontium (Sr) µg/g dw 0.05 to 0.1 0
Thallium (Tl) µg/g dw 0.005 to 0.01 7 (16%)
Tin (Sn) µg/g dw 0.05 to 0.1 43 (100%)
Titanium (Ti) µg/g dw 0.2 to 0.5 43 (100%)
Uranium (U) µg/g dw 0.005 to 0.01 43 (100%)
Vanadium (V) µg/g dw 0.1 to 0.2 43 (100%)
Zinc (Zn) µg/g dw 0.5 to 1 0

c Total n = 43 samples in 2019.

Table C.6:  Laboratory Reporting Limit (LRL) Evaluation for Bird Egg 

Chemistry Analyses, 2019

b The LRLs for selenium were compared to the BCMOECCS chronic guideline and EVWQP 
Level 1 Benchmark for bird eggs; LRLs were consistently below guidelines/benchmarks.  No 
other analytes had guidelines or EVWQP benchmarks for concentrations in bird eggs.

Shading indicates an LRL for selenium that is greater than the EVWQP Level 1 
Benchmark of 12 μg/g dw for reproductive effects to birds (EVWQP; Golder 2014).

Shading indicates an LRL greater than the BCMOECCS chronic selenium guideline 
for bird eggs (i.e., 6 μg/g dw; BCMOECCS 2019).

Notes: LRL = Laboratory Reporting Limit; < = less than; µg/g dw = microgram per gram dry 
weight; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of 
Environment and Climate Change Strategy; SRC = Saskatchewan Research Council 
Environmental Analytical Laboratory.
a LRLs from the analytical laboratory (SRC) were reported to one significant digit.



2018 2019 2018 2019 2018 2019

Aluminum (Al) µg/g dw 5 to 200 2 to 50 - - 10 (63%) 97 (65%)
Antimony (Sb) µg/g dw 0.2 to 10 0.01 to 0.1 - - 16 (100%) 149 (99%)
Arsenic (As) µg/g dw 0.1 to 5 0.01 to 0.5 - - 14 (88%) 23 (15%)
Barium (Ba) µg/g dw 0.1 to 5 0.02 to 5 - - 6 (38%) 4 (2.7%)
Beryllium (Be) µg/g dw 0.02 to 1 0.01 to 0.02 - - 16 (100%) 150 (100%)
Boron (B) µg/g dw 2 to 100 1 to 50 - - 16 (100%) 150 (100%)
Cadmium (Cd) µg/g dw 0.02 to 1 0.01 to 0.02 - - 16 (100%) 122 (81%)
Chromium (Cr) µg/g dw 1 to 50 0.05 to 5 - - 16 (100%) 94 (63%)
Cobalt (Co) µg/g dw 0.02 to 1 0.01 to 5 - - 10 (63%) 60 (40%)
Copper (Cu) µg/g dw 0.1 to 5 0.05 to 5 - - 1 (6.3%) 5 (3.3%)
Iron (Fe) µg/g dw 5 to 200 2 to 50 - - 7 (44%) 4 (2.7%)
Lead (Pb) µg/g dw 0.02 to 1 0.01 to 0.5 - - 15 (94%) 121 (81%)
Manganese (Mn µg/g dw 0.2 to 10 0.1 to 5 - - 5 (31%) 4 (2.7%)
Mercury (Hg) µg/g dw 0.01 to 0.5 0.005 to 0.02 1 (6.3%) 0 16 (100%) 44 (29%)
Molybdenum (M µg/g dw 0.2 to 10 0.02 to 0.5 - - 13 (81%) 89 (59%)
Nickel (Ni) µg/g dw 0.1 to 5 0.05 to 5 - - 15 (94%) 109 (73%)
Selenium (Se) µg/g dw 0.1 to 1 0.01 to 0.5 0 0 0 0
Silver (Ag) µg/g dw 0.02 to 1 0.01 to 0.02 - - 15 (94%) 89 (59%)
Strontium (Sr) µg/g dw 0.2 to 10 0.05 to 1 - - 8 (50%) 1 (0.67%)
Thallium (Tl) µg/g dw 0.1 to 5 0.005 to 0.1 - - 16 (100%) 77 (51%)
Tin (Sn) µg/g dw 0.1 to 5 0.05 to 2 - - 15 (94%) 150 (100%)
Titanium (Ti) µg/g dw 0.1 to 5 0.2 to 5 - - 9 (56%) 134 (89%)
Uranium (U) µg/g dw 0.01 to 0.5 0.005 to 0.1 - - 16 (100%) 149 (99%)
Vanadium (V) µg/g dw 0.2 to 10 0.1 to 1 - - 16 (100%) 148 (99%)
Zinc (Zn) µg/g dw 1 to 50 0.5 to 50 - - 0 2 (1.3%)

b Comparisons of LRLs to guidelines were completed for mercury and selenium only. Moisture data for individual samples 
were used to convert the wet weight mercury guideline to sample-specific dry weight mercury guidelines for screening 
purposes.   
c LRLs for selenium were compared to the EVWQP Level 1 Benchmark for fish ovaries; no other analytes had  EVWQP 
benchmarks for concentrations in fish tissues.
d Total n = 16 samples in 2018 (eight muscle, six ovaries, and two testes) and n = 150 in 2019 (90 muscle and 60 ovaries).

a Samples were analyzed by SRC; LRLs from the analytical laboratory were reported to one significant digit.

Table C.7:  Laboratory Reporting Limit (LRL) Evaluation for Longnose Sucker 
Tissue Chemistry Analyses, 2018 and 2019 

Notes: LRL = Laboratory Reporting Limit; > = greater than; < = less than; µg/g dw = microgram per gram dry weight; - = no 
data/not applicable; % = percent; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of 
Environment and Climate Change Strategy; µg/g ww = microgram per gram wet weight; SRC = Saskatchewan Research 
Council Environmental Analytical Laboratory.

Shading indicates an LRL greater than the lowest BCMOECCS guideline for fish tissues (i.e., the 0.033 μg/g 
ww methyl mercury guideline for fish tissues consumed by wildlife, or the 4 μg/g dw interim selenium guideline for fish 
muscle; BCMOECCS 2019).

Analyte Units
Range of LRLs a,b,c

Shading indicates an LRL greater than the lowest EVWQP Level 1 Benchmark for fish tissues (i.e., 18 μg/g dw 
Se for reproductive effects to fish other than westslope cutthroat trout; Golder 2014).

No. Sample Results

<LRL d
No. LRLs > Guideline/ 

Benchmark b,c



Analyte Units LRLs a,b,c No. Sample Results 

<LRL d

Aluminum (Al) µg/g dw 0.070 0
Arsenic (As) µg/g dw 0.200 48 (80%)
Cadmium (Cd) µg/g dw 0.100 0
Calcium (Ca) µg/g dw 31 0
Chromium (Cr) µg/g dw 0.200 0
Cobalt (Co) µg/g dw 0.030 0
Copper (Cu) µg/g dw 0.010 0
Iron (Fe) µg/g dw 2.0 0
Lead (Pb) µg/g dw 0.010 29 (48%)
Lithium (Li) µg/g dw 0.020 14 (23%)
Magnesium (Mg) µg/g dw 0.1 0
Manganese (Mn) µg/g dw 0.100 0
Mercury (Hg) µg/g dw 0.020 0
Molybdenum (Mo) µg/g dw 0.020 0
Nickel (Ni) µg/g dw 0.010 0
Phosphorus (P) µg/g dw 62 0
Potassium (K) µg/g dw 3.0 0
Selenium (Se) µg/g dw 1.00 0
Sodium (Na) µg/g dw 1.0 0
Strontium (Sr) µg/g dw 0.010 0
Tin (Sn) µg/g dw 0.080 37 (62%)
Uranium (U) µg/g dw 0.010 57 (95%)
Vanadium (V) µg/g dw 0.100 59 (98%)
Zinc (Zn) µg/g dw 0.07 0

Table C.8:  Laboratory Reporting Limit (LRL) Evaluation for Longnose Sucker Egg 
Chemistry Analyses, 2019 

d Total n = 60 individual egg samples in 2019.

a Samples were analyzed by Trich; the number of significant digits reported is consistent with the analytical report.

Shading indicates an LRL greater than the lowest EVWQP Level 1 Benchmark for fish tissues (i.e., 18 μg/g dw 
Se for reproductive effects to fish other than westslope cutthroat trout; Golder 2014).

Shading indicates an LRL greater than the lowest BCMOECCS guideline for fish tissues (i.e., the 0.033 μg/g ww 
methyl mercury guideline for fish tissues consumed by wildlife, or the 4 μg/g dw interim selenium guideline for fish muscle; 
BCMOECCS 2019).

Notes: LRL = Laboratory Reporting Limit; > = greater than; < = less than; µg/g dw = microgram per gram dry weight; - = no 
data/not applicable; % = percent; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of 
Environment and Climate Change Strategy; µg/g ww = microgram per gram wet weight; Trich = TrichAnalytics Inc.

b Comparisons of LRLs to guidelines were completed for mercury and selenium only; LRLs were consistently less than 
guidelines. Moisture data for individual samples were used to convert the wet weight mercury guideline to dry weight mercury 
guidelines for screening purposes.   
c LRLs for selenium were compared to the EVWQP Level 1 Benchmark for fish ovaries; LRLs were consistently less than the 
benchmark. No other analytes had EVWQP benchmarks for concentrations in fish tissues.



Table C.9:  Laboratory Duplicate Results for Chemical Analysis of Longnose Sucker Eggs, 2019

Aluminum (Al) µg/g dw 1.43 1.25 14 4.88 3.62 30 1.53 0.558 93 a 0.167 0.690 122 a 0.352 0.394 11

Arsenic (As) µg/g dw <0.200 <0.200 - 0.354 0.264 29 <0.200 <0.200 - <0.200 <0.200 - <0.200 <0.200 -

Cadmium (Cd) µg/g dw 0.917 0.602 41 a 0.803 0.480 50 a 0.813 0.494 49 a 0.428 0.460 7.3 0.372 0.407 8.8

Calcium (Ca) µg/g dw 1,101 848 26 2,095 1,549 30 1,227 930 28 876 966 9.8 586 673 14

Chromium (Cr) µg/g dw 1.59 1.38 14 1.85 1.53 19 1.76 1.43 21 1.06 1.27 18 1.05 1.25 17

Cobalt (Co) µg/g dw 0.114 0.0883 25 0.185 0.127 37 0.141 0.0987 35 a 0.115 0.126 9.8 0.0432 0.0480 11

Copper (Cu) µg/g dw 4.26 3.41 22 9.16 6.66 32 4.39 3.42 25 3.13 3.17 1.4 2.32 2.63 13

Iron (Fe) µg/g dw 63 52 20 102 75 30 66 51 27 46 51 11 31 37 16

Lead (Pb) µg/g dw 0.0534 0.0109 132 a 0.0529 0.0461 14 0.0464 0.0106 126 a <0.010 0.0133 - 0.0112 0.0117 3.9

Lithium (Li) µg/g dw 0.0290 0.0220 27 0.122 0.0917 29 0.0344 0.0235 38 <0.020 <0.020 - <0.020 <0.020 -

Magnesium (Mg) µg/g dw 1,141 995 14 1,837 1,385 28 1,339 1,064 23 1,041 1,117 7.0 861 928 7.5

Manganese (Mn) µg/g dw 31 27 14 34 27 25 2.27 1.64 32 9.12 9.61 5.2 5.11 5.53 7.9

Mercury (Hg) µg/g dw 0.175 0.110 45 a 0.129 0.0708 58 a 0.138 0.0795 54 a 0.116 0.0889 26 0.0908 0.0782 15

Molybdenum (Mo µg/g dw 0.140 0.111 23 0.239 0.178 29 0.150 0.112 29 0.0917 0.102 10 0.0742 0.0869 16

Nickel (Ni) µg/g dw 0.203 0.106 63 a 0.790 0.596 28 0.326 0.468 36 0.0490 0.110 77 a 0.0593 0.0489 19

Phosphorus (P) µg/g dw 13,867 11,757 16 14,509 10,855 29 16,002 12,867 22 9,822 11,233 13 9,613 11,536 18

Potassium (K) µg/g dw 10,026 8,594 15 12,833 9,330 32 10,716 8,925 18 6,897 6,639 3.8 6,835 8,106 17

Selenium (Se) µg/g dw 9.03 7.63 17 13 10 25 23 19 20 7.25 8.77 19 7.28 9.05 22

Sodium (Na) µg/g dw 1,373 1,170 16 2,328 1,743 29 1,876 1,505 22 1,156 1,135 1.8 1,405 1,681 18

Strontium (Sr) µg/g dw 0.713 0.515 32 1.38 1.17 16 1.05 0.709 39 0.457 0.557 20 0.436 0.551 23

Tin (Sn) µg/g dw 0.171 0.0729 80 a 0.233 0.197 17 0.108 <0.080 - <0.080 <0.080 - 0.0898 0.0786 13

Uranium (U) µg/g dw <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Vanadium (V) µg/g dw <0.100 <0.100 - <0.100 <0.100 - <0.100 <0.100 - <0.100 <0.100 - <0.100 <0.100 -

Zinc (Zn) µg/g dw 128 105 20 126 84 40 131 94 33 64 67 5.4 61 64 4.2

Value did not meet the DQO of ≤40% RPD.
Notes: RPD = relative percent difference; % = percent; µg/g dw = micrograms per gram dry weight; < = less than; - = no data/not calculated; ≤ = less than or equal to.
a Laboratory duplicate sample results were within 20 times the detection limit.  Paired samples with concentrations less than 20-times the LRL are generally accepted to have larger RPDs.

Analyte Units RPD (%)

13-May-19

RG_ERUP
RPD (%)RPD (%) RPD (%)

17-May-19 17-May-1918-May-1913-May-19

RPD (%)
RG_DOMRS RG_DOMRSRG_MIWWRG_OTTO



2018 2019 2018 2019

Aluminum (Al) µg/g dw 2 to 500 2 to 50 3 (1.7%) 0
Antimony (Sb) µg/g dw 0.10 to 10 0.01 to 0.1 155 (90%) 45 (18%)
Arsenic (As) µg/g dw 0.05 to 5 0.01 to 0.5 19 (11%) 1 (0.41%)
Barium (Ba) µg/g dw 0.05 to 5 0.02 to 5 0 0
Beryllium (Be) µg/g dw 0.01 to 1 0.01 to 0.02 93 (54%) 78 (32%)
Boron (B) µg/g dw 1 to 100 1 to 50 106 (62%) 134 (55%)
Cadmium (Cd) µg/g dw 0.01 to 1 0.01 to 0.02 15 (8.7%) 1 (0.41%)
Chromium (Cr) µg/g dw 0.5 to 50 0.05 to 5 97 (56%) 19 (7.8%)
Cobalt (Co) µg/g dw 0.01 to 1 0.01 to 5 8 (4.7%) 29 (12%)
Copper (Cu) µg/g dw 0.05 to 5 0.05 to 5 1 (0.58%) 1 (0.41%)
Iron (Fe) µg/g dw 2 to 500 2 to 50 2 (1.2%) 0
Lead (Pb) µg/g dw 0.01 to 1 0.01 to 0.5 12 (7.0%) 5 (2.1%)
Manganese (Mn) µg/g dw 0.10 to 10 0.1 to 5 0 0
Mercury (Hg) µg/g dw 0.01 to 0.5 0.005 to 0.02 92 (53%) 14 (5.7%)
Molybdenum (Mo) µg/g dw 0.10 to 10 0.02 to 0.5 94 (55%) 5 (2.1%)
Nickel (Ni) µg/g dw 0.05 to 5 0.05 to 5 21 (12%) 17 (7.0%)
Selenium (Se) µg/g dw 0.05 to1 0.01 to 0.5 1 (0.58%) 0
Silver (Ag) µg/g dw 0.01 to 1 0.01 to 0.02 51 (30%) 1 (0.41%)
Strontium (Sr) µg/g dw 0.10 to 10 0.05 to 10 3 (1.7%) 0
Thallium (Tl) µg/g dw 0.05 to 5 0.005 to 0.1 147 (85%) 16 (6.6%)
Tin (Sn) µg/g dw 0.05 to 5 0.05 to 2 150 (87%) 224 (92%)
Titanium (Ti) µg/g dw 0.05 to 5 0.2 to 5 4 (2.3%) 4 (1.6%)
Uranium (U) µg/g dw 0.01 to 0.5 0.005 to 0.1 32 (19%) 10 (4.1%)
Vanadium (V) µg/g dw 0.10 to 10 0.1 to 1 26 (15%) 3 (1.2%)
Zinc (Zn) µg/g dw 0.5 to 50 0.5 to 50 1 (0.58%) 0

c Total n = 172 samples in 2018 and total n = 244 samples in 2019.

b The LRLs for selenium were compared to the BCMOECCS interim guideline and EVWQP Level 1 Benchmark for 
dietary effects to juvenile fish; LRLs were consistently below guidelines/benchmarks.  No other analytes had guidelines 
or EVWQP benchmarks for concentrations in benthic invertebrate tissues.

Table C.10: Laboratory Reporting Limit (LRL) Evaluation for Benthic Invertebrate 

Tissue Chemistry Analyses, 2018 and 2019

Notes: LRL = Laboratory Reporting Limit; µg/g dw = microgram per gram dry weight; EVWQP = Elk Valley Water 
Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy; SRC = 
Saskatchewan Research Council Environmental Analytical Laboratory.

Shading indicates an LRL for selenium that is greater than the lowest applicable EVWQP Level 1 Benchmark 
(i.e., 11 μg/g dw) for dietary effects to juvenile fish (Golder 2014).

a LRLs from the analytical laboratory (SRC) were reported to one significant digit.

Analyte Units
Range of LRLs 

a,b
No. Sample Results <LRL

 c

Shading indicates an LRL greater than the BCMOECCS interim selenium guideline for invertebrate tissue (4 
μg/g dw; BCMOECCS 2019).  



Table C.11:  Laboratory Reporting Limit (LRL) Evaluation for Water Chemistry Analyses, 2018 and 2019 a

Short-
term

Long-
term

2018 2019 2018 2019 2018 2019

Physical Tests
Specific Conductance µS/cm - - - 1.0 to 2.0 2.0 - - 0 0
Hardness (as CaCO3) mg/L - - - 0.50 0.50 - - 0 0
pH pH 6.5 to 9.0 6.5 to 9.0 - 0.10 0.10 - - 0 0
Total Suspended Solids mg/L - - - 1.0 to 3.0 1.0 to 2.0 - - 9 (11%) 32 (27%)
Total Dissolved Solids mg/L - - 1,000 6.0 to 20 13 to 40 0 0 0 0
Turbidity NTU - - - 0.10 0.10 - - 0 0
Anions and Nutrients
Alkalinity, Total (as CaCO3) mg/L - >20 - 1.0 1.0 0 0 0 0
Ammonia, Total (as N) f mg/L 0.700 0.100 - 0.0050 to 0.020 0.0050 0 0 6 (7.6%) 12 (11%)
Bromide mg/L - - - 0.050 to 0.25 0.050 to 0.25 - - 74 (94%) 106 (89%)
Chloride mg/L 600 150 - 0.10 to 2.5 0.50 to 2.5 0 0 16 (20%) 32 (27%)
Fluoride g mg/L 1.15 - - 0.020 to 0.10 0.020 to 0.10 0 0 0 2 (1.7%)
Nitrate (as N) mg/L 33 3.0 3 0.0050 to 0.025 0.0050 to 0.025 0 0 31 (39%) 28 (24%)
Nitrite (as N) h mg/L 0.06 0.02 0.00780 0.0010 to 0.0050 0.0010 to 0.0050 0 0 54 (68%) 85 (71%)
Total Kjeldahl Nitrogen mg/L - - - 0.050 0.050 - - 5 (6.4%) 10 (8.4%)
Orthophosphate-Dissolved (as P) mg/L - - - 0.0010 0.0010 - - 25 (32%) 73 (61%)
Total Phosphorus mg/L - - - 0.0010 to 0.0020 0.0020 to 0.050 - - 2 (2.5%) 15 (13%)
Sulphate (SO4) 

g mg/L - 218 429 0.30 to 1.5 0.30 to 1.5 0 0 4 (5.1%) 1 (0.84%)

Total Organic Carbon mg/L - - - 0.50 to 5.0 0.50 - - 0 5 (4.4%)
Dissolved Organic Carbon mg/L - - - 0.50 0.50 - - 0 6 (5.3%)
Total Metals
Aluminum (Al) mg/L - - - 0.0030 0.0030 - - 61 (77%) 10 (8.4%)
Antimony (Sb) mg/L - 0.00900 - 0.00010 to 0.0010 0.00010 0 0 35 (44%) 72 (61%)
Arsenic (As) mg/L - 0.00010 to 0.0010 0.00010 0 0 3 (3.8%) 7 (5.9%)
Barium (Ba) mg/L - 1.00 - 0.00010 to 0.0010 0.00010 0 0 0 0
Beryllium (Be) µg/L - 0.130 5.3 0.020 to 0.20 0.020 1 (1.3%) 0 73 (92%) 118 (99%)
Bismuth (Bi) mg/L - - - 0.000050 to 0.00050 0.000050 - - 79 (100%) 119 (100%)
Boron (B) mg/L - 1.20 - 0.010 to 0.10 0.010 0 0 37 (47%) 49 (41%)
Cadmium (Cd) µg/L - - - 0.0050 to 0.050 0.0050 - - 18 (23%) 32 (27%)
Calcium (Ca) mg/L - - - 0.050 to 0.50 0.050 - - 0 0
Chromium (Cr) i mg/L - 0.001 0.005 0.00010 to 0.0010 0.00010 0 0 28 (35%) 31 (26%)
Cobalt (Co) µg/L 110 4 2.1 0.10 to 1.0 0.10 0 0 45 (57%) 80 (67%)
Copper (Cu) mg/L - - - 0.00050 to 0.0050 0.00050 - - 54 (68%) 107 (90%)
Iron (Fe) mg/L 1 - - 0.010 to 0.10 0.010 0 0 4 (5.1%) 13 (11%)
Lead (Pb) g mg/L 0.0456 0.00509 - 0.000050 to 0.00050 0.000050 0 0 47 (59%) 78 (66%)
Lithium (Li) mg/L - - - 0.0010 to 0.010 0.0010 - - 1 (1.3%) 8 (6.7%)
Magnesium (Mg) mg/L - - - 0.10 0.10 - - 0 0
Manganese (Mn) mg/L 0.903 0.750 - 0.00010 to 0.0010 0.00010 0 0 1 (1.3%) 0
Mercury (Hg) j µg/L - 0.00125 - 0.00050 0.00050 to 0.0025 0 1 (0.84%) 31 (39%) 53 (47%)
Molybdenum (Mo) mg/L 2 1 - 0.000050 to 0.00050 0.000050 0 0 0 0
Nickel (Ni) g,k mg/L - 0.0675 0.123 0.00050 to 0.0050 0.00050 0 0 33 (42%) 67 (56%)
Potassium (K) mg/L - - - 0.050 to 0.50 0.050 - - 0 0
Selenium (Se) µg/L - 2 - 0.050 to 0.50 0.050 0 0 1 (1.3%) 0
Silicon (Si) mg/L - - - 0.10 to 1.0 0.10 - - 1 (1.3%) 0
Silver (Ag) g mg/L 0.0001 0.00005 - 0.000010 to 0.00010 0.000010 1 (1.3%) 0 75 (95%) 110 (92%)
Sodium (Na) mg/L - - - 0.050 to 0.50 0.050 - - 0 0
Strontium (Sr) mg/L - - - 0.00020 to 0.0020 0.00020 - - 0 0
Thallium (Tl) mg/L - 0.000800 - 0.000010 to 0.00010 0.000010 0 0 67 (85%) 104 (87%)
Tin (Sn) mg/L - - - 0.00010 to 0.0010 0.00010 - - 77 (97%) 118 (99%)
Titanium (Ti) mg/L - - - 0.010 0.010 - - 79 (100%) 119 (100%)
Uranium (U) mg/L - 0.00850 - 0.000010 to 0.00010 0.000010 0 0 0 0
Vanadium (V) mg/L - - 0.120 0.00050 to 0.0050 0.00050 - - 55 (70%) 82 (69%)
Zinc (Zn) g mg/L 0.033 0.0075 - 0.0030 to 0.030 0.0030 1 (1.3%) 0 51 (65%) 93 (78%)
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Table C.11:  Laboratory Reporting Limit (LRL) Evaluation for Water Chemistry Analyses, 2018 and 2019 a

Short-
term

Long-
term

2018 2019 2018 2019 2018 2019

Dissolved Metals
Aluminum (Al) mg/L 0.0500 0.0220 - 0.0030 to 0.030 0.0030 0 0 6 (7.6%) 94 (79%)
Antimony (Sb) mg/L - - - 0.00010 0.00010 - - 52 (66%) 85 (71%)
Arsenic (As) mg/L - - - 0.00010 0.00010 - - 6 (7.6%) 12 (10%)
Barium (Ba) mg/L - - - 0.00010 0.00010 - - 0 0
Beryllium (Be) ug/L - - - 0.020 0.020 - - 79 (100%) 119 (100%)
Bismuth (Bi) mg/L - - - 0.000050 0.000050 - - 79 (100%) 119 (100%)
Boron (B) mg/L - - - 0.010 0.010 - - 40 (51%) 53 (45%)
Cadmium (Cd) g µg/L 0.367 0.151 0.0923 0.0050 0.0050 to 0.010 0 0 42 (53%) 64 (54%)
Calcium (Ca) mg/L - - - 0.050 0.050 - - 0 0
Chromium (Cr) mg/L - - - 0.00010 to 0.00020 0.00010 - - 65 (82%) 81 (68%)
Cobalt (Co) µg/L - - - 0.10 0.10 - - 70 (89%) 101 (85%)
Copper (Cu) l mg/L 0.000500 0.000200 - 0.00050 0.00050 79 (100%) 119 (100%) 64 (81%) 115 (97%)
Iron (Fe) mg/L 0.35 - 1.10 0.010 0.010 0 0 32 (41%) 50 (42%)
Lead (Pb) mg/L - - - 0.000050 0.000050 - - 76 (96%) 115 (97%)
Lithium (Li) mg/L - - - 0.0010 0.0010 - - 0 8 (6.7%)
Magnesium (Mg) mg/L - - - 0.10 0.10 - - 0 0
Manganese (Mn) mg/L - - - 0.00010 0.00010 - - 3 (3.8%) 4 (3.4%)
Mercury (Hg) mg/L - - - 0.0000050 to 0.000025 0.0000050 - - 79 (100%) 119 (100%)
Molybdenum (Mo) mg/L - - - 0.000050 0.000050 - - 0 0
Nickel (Ni) mg/L - - - 0.00050 0.00050 - - 39 (49%) 77 (65%)
Potassium (K) mg/L - - - 0.050 0.050 - - 0 2 (1.7%)
Selenium (Se) µg/L - - - 0.050 0.050 - - 0 0
Silicon (Si) mg/L - - - 0.050 0.050 - - 0 0
Silver (Ag) mg/L - - - 0.000010 0.000010 - - 78 (99%) 117 (98%)
Sodium (Na) mg/L - - - 0.050 0.050 - - 0 0
Strontium (Sr) mg/L - - - 0.00020 0.00020 - - 0 0
Thallium (Tl) mg/L - - - 0.000010 0.000010 - - 75 (95%) 108 (91%)
Tin (Sn) mg/L - - - 0.00010 0.00010 - - 79 (100%) 119 (100%)
Titanium (Ti) mg/L - - - 0.010 0.010 - - 79 (100%) 119 (100%)
Uranium (U) mg/L - - - 0.000010 0.000010 - - 0 0
Vanadium (V) mg/L - - - 0.00050 0.00050 - - 71 (90%) 113 (95%)
Zinc (Zn) mg/L - - - 0.0010 to 0.0020 0.0010 - - 53 (67%) 80 (67%)

Shading indicates an LRL greater than the lowest EVWQP Level 1 Benchmark (Teck 2014) or relevant, site-specific screening value.
Shading indicates an LRL greater than the lowest BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019).

a The number of significant digits reported in the table is consistent with source material (e.g., BCMOECCS 2019) and laboratory reports.
b Working (BCMOE 2017) or approved (BCMOECCS 2019) BC WQG for the protection of freshwater aquatic life.
c Where more than one EVWQP Level 1 Benchmark or screening value was applicable, the most conservative (lowest) value was used.

f Based on most conservative guideline using highest temperature (20) and pH (9.33).
g Hardness-based guidelines calculated using the minimum hardness observed for all samples (63 mg/L).
h Minimum water quality guidelines for Nitrite (as N) reported in BCMOECCS (2019) for chloride concentrations <2 mg/L.
i Guideline for Chromium VI (0.001 mg/L) was selected because this is the principal species found in surface waters.
j The most conservative guideline (0.00125 µg/L) was applied.

BC WQG b
EVWQP Level 1 

Benchmarks/ 
Relevant Screening 

Values c

Range of LRLs d
No. LRLs

>Guideline d
No. Sample Results 

<LRL e

l Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019).  The most conservative (i.e., lowest) long and short-term guidelines are shown in the table.

Notes: BC WQG = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; LRL = Laboratory Reporting Limit; > = greater than; < = less than; µS/cm = microSiemens per 
centimetre; - = no data/not applicable; CaCO3 = calcium carbonate; mg/L = milligrams per litre; % = percent; NTU = Nephelometric Turbidity Units; µg/L = micrograms per litre; DOC = dissolved organic 
carbon.

d The LRLs for all analytes were consistently less than the applicable EVWQP Level 1 Benchmarks (Teck 2014) or screening values (Golder 2017; Teck 2020).

k The interim nickel screening value for fish was calculated using the minimum sample hardness (63 mg/L), DOC (0.530 mg/L), and pH (6.05) for all samples (Teck 2020).

e The total number of samples in 2018 was n = 79 (n = 62 water samples and n = 17 duplicate samples); in 2019, the total number of samples was n = 119 (n = 100 water samples and n = 19 duplicate 
samples).  Data for field and trip blanks are summarized in Table C.12.

Analyte Units
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Table C.12:  Field Blank and Trip Blank Evaluation for Water Chemistry Analyses, 2018 and 2019 a

Short-term Long-term 2018 2019 2018 2019

Physical Tests
Specific Conductance µS/cm - - - 2.0 2.0 8 (100%) 30 (100%)
Hardness (as CaCO3) mg/L - - - 0.50 0.50 7 (100%) 28 (100%)
pH pH 6.5 to 9.0 6.5 to 9.0 - 0.10 0.10 0 0
Total Suspended Solids mg/L - - - 1.0 1.0 8 (100%) 30 (100%)
Total Dissolved Solids mg/L - - 1,000 10 to 20 10 8 (100%) 30 (100%)
Turbidity NTU - - - 0.10 0.10 7 (88%) 29 (97%)
Anions and Nutrients
Alkalinity, Total (as CaCO3) mg/L - >20 - 1.0 1.0 7 (88%) 28 (100%)

Ammonia, Total (as N) g mg/L 0.700 0.100 - 0.0050 0.0050 4 (50%) 15 (54%)
Bromide mg/L - - - 0.050 0.050 8 (100%) 30 (100%)
Chloride mg/L 600 150 - 0.50 0.50 8 (100%) 30 (100%)

Fluoride h mg/L 1.15 - - 0.020 0.020 8 (100%) 30 (100%)
Nitrate (as N) mg/L 33 3.0 3 0.0050 0.0050 7 (88%) 28 (93%)

Nitrite (as N) i mg/L 0.06 0.02 0.00780 0.0010 0.0010 8 (100%) 30 (100%)
Total Kjeldahl Nitrogen mg/L - - - 0.050 0.050 9 (100%) 29 (97%)
Orthophosphate-Dissolved (as P) mg/L - - - 0.0010 0.0010 5 (63%) 30 (100%)
Total Phosphorus mg/L - - - 0.0010 0.0020 7 (88%) 30 (100%)
Sulphate (SO4) 

h mg/L - 218 429 0.300 0.300 8 (100%) 30 (100%)

Total Organic Carbon mg/L - - - 0.50 0.50 8 (89%) 28 (100%)
Dissolved Organic Carbon mg/L - - - 0.50 0.50 7 (100%) 15 (100%)
Total Metals
Aluminum (Al) mg/L - - - 0.0030 0.0030 7 (100%) 29 (97%)
Antimony (Sb) mg/L - 0.00900 - 0.00010 0.00010 10 (100%) 30 (100%)
Arsenic (As) mg/L - 0.00010 0.00010 10 (100%) 30 (100%)
Barium (Ba) mg/L - 1.00 - 0.00010 0.00010 10 (100%) 29 (97%)
Beryllium (Be) µg/L - 0.130 5.3 0.020 0.020 9 (100%) 30 (100%)
Bismuth (Bi) mg/L - - - 0.000050 0.000050 10 (100%) 30 (100%)
Boron (B) mg/L - 1.20 - 0.010 0.010 10 (100%) 30 (100%)
Cadmium (Cd) µg/L - - - 0.0050 0.0050 10 (100%) 30 (100%)
Calcium (Ca) mg/L - - - 0.050 0.050 10 (100%) 29 (97%)

Chromium (Cr) j mg/L - 0.001 0.005 0.00010 0.00010 7 (78%) 23 (77%)
Cobalt (Co) µg/L 110 4 2.1 0.10 0.10 10 (100%) 30 (100%)
Copper (Cu) mg/L - - - 0.00050 0.00050 10 (100%) 30 (100%)
Iron (Fe) mg/L 1 - - 0.010 0.010 10 (100%) 30 (100%)

Lead (Pb) h mg/L 0.0456 0.00509 - 0.000050 0.000050 10 (100%) 29 (97%)
Lithium (Li) mg/L - - - 0.0010 0.0010 10 (100%) 30 (100%)
Magnesium (Mg) mg/L - - - 0.10 0.10 10 (100%) 30 (100%)
Manganese (Mn) mg/L 0.903 0.750 - 0.00010 0.00010 8 (89%) 29 (97%)

Mercury (Hg) k µg/L - 0.00125 - 0.00050 0.00050 93 (100%) 65 (100%)
Molybdenum (Mo) mg/L 2 1 - 0.000050 0.000050 10 (100%) 29 (97%)

Nickel (Ni) h,l mg/L - 0.0675 0.123 0.00050 0.00050 9 (100%) 30 (100%)
Potassium (K) mg/L - - - 0.050 0.050 10 (100%) 30 (100%)
Selenium (Se) µg/L - 2 - 0.050 0.050 10 (100%) 30 (100%)
Silicon (Si) mg/L - - - 0.10 0.10 10 (100%) 30 (100%)

Silver (Ag) h mg/L 0.0001 0.00005 - 0.000010 0.000010 10 (100%) 30 (100%)
Sodium (Na) mg/L - - - 0.050 0.050 10 (100%) 29 (97%)
Strontium (Sr) mg/L - - - 0.00020 0.00020 9 (100%) 29 (97%)
Thallium (Tl) mg/L - 0.000800 - 0.000010 0.000010 10 (100%) 30 (100%)
Tin (Sn) mg/L - - - 0.00010 0.00010 10 (100%) 30 (100%)
Titanium (Ti) mg/L - - - 0.010 0.010 10 (100%) 30 (100%)
Uranium (U) mg/L - 0.00850 - 0.000010 0.000010 10 (100%) 30 (100%)
Vanadium (V) mg/L - - 0.120 0.00050 0.00050 10 (100%) 30 (100%)

Zinc (Zn) h mg/L 0.033 0.0075 - 0.0030 0.0030 8 (89%) 29 (97%)

No. Sample Results

<LRL f

Organic/Inorganic Carbon
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Table C.12:  Field Blank and Trip Blank Evaluation for Water Chemistry Analyses, 2018 and 2019 a

Short-term Long-term 2018 2019 2018 2019

Dissolved Metals
Aluminum (Al) mg/L 0.0500 0.0220 - 0.00 0.0030 10 (100%) 18 (100%)
Antimony (Sb) mg/L - - - 0.00010 0.00010 7 (100%) 18 (100%)
Arsenic (As) mg/L - - - 0.00010 0.00010 7 (100%) 18 (100%)
Barium (Ba) mg/L - - - 0.00010 0.00010 7 (100%) 18 (100%)
Beryllium (Be) ug/L - - - 0.020 0.020 7 (100%) 18 (100%)
Bismuth (Bi) mg/L - - - 0.000050 0.000050 7 (100%) 18 (100%)
Boron (B) mg/L - - - 0.010 0.010 7 (100%) 18 (100%)

Cadmium (Cd) h µg/L 0.367 0.151 0.0923 0.0050 0.0050 7 (100%) 18 (100%)
Calcium (Ca) mg/L - - - 0.050 0.050 8 (100%) 30 (100%)
Chromium (Cr) mg/L - - - 0.000 0.00010 6 (86%) 18 (100%)
Cobalt (Co) µg/L - - - 0.10 0.10 7 (100%) 18 (100%)

Copper (Cu) m mg/L 0.000500 0.000200 - 0.00050 0.00050 7 (100%) 18 (100%)
Iron (Fe) mg/L 0.35 - 1.10 0.010 0.010 7 (100%) 18 (100%)
Lead (Pb) mg/L - - - 0.000050 0.000050 7 (100%) 18 (100%)
Lithium (Li) mg/L - - - 0.0010 0.0010 7 (100%) 18 (100%)
Magnesium (Mg) mg/L - - - 0.005 to 0.1 0.005 to 0.1 8 (100%) 30 (100%)
Manganese (Mn) mg/L - - - 0.00010 0.00010 7 (100%) 18 (100%)
Mercury (Hg) mg/L - - - 0.000005 0.0000050 7 (100%) 18 (100%)
Molybdenum (Mo) mg/L - - - 0.000050 0.000050 7 (100%) 16 (89%)
Nickel (Ni) mg/L - - - 0.00050 0.00050 7 (100%) 18 (100%)
Potassium (K) mg/L - - - 0.050 0.050 8 (100%) 30 (100%)
Selenium (Se) µg/L - - - 0.050 0.050 7 (100%) 18 (100%)
Silicon (Si) mg/L - - - 0.050 0.050 7 (100%) 18 (100%)
Silver (Ag) mg/L - - - 0.000010 0.000010 7 (100%) 18 (100%)
Sodium (Na) mg/L - - - 0.050 0.050 8 (100%) 29 (97%)
Strontium (Sr) mg/L - - - 0.00020 0.00020 7 (100%) 17 (94%)
Thallium (Tl) mg/L - - - 0.000010 0.000010 7 (100%) 18 (100%)
Tin (Sn) mg/L - - - 0.00010 0.00010 7 (100%) 18 (100%)
Titanium (Ti) mg/L - - - 0.010 0.010 7 (100%) 18 (100%)
Uranium (U) mg/L - - - 0.000010 0.000010 7 (100%) 18 (100%)
Vanadium (V) mg/L - - - 0.00050 0.00050 7 (100%) 18 (100%)
Zinc (Zn) mg/L - - - 0.001 0.0010 7 (100%) 18 (100%)

Shading indicates blank concentrations greater than the LRL.

Shading indicates an LRL greater than the lowest EVWQP Level 1 Benchmark (Teck 2014) or relevant, site-specific screening value.

Shading indicates an LRL greater than the lowest BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019).

a The number of significant digits reported in the table is consistent with source material (e.g., BCMOECCS 2019) and laboratory reports.
b Working (BCMOE 2017) or approved (BCMOECCS 2019) BC WQG for the protection of freshwater aquatic life.
c Where more than one EVWQP Level 1 Benchmark or screening value was applicable, the most conservative (lowest) value was used.
d Dissolved copper was the only analyte with LRLs greater than the lowest BC WQG for the protection of freshwater aquatic life.

g Based on most conservative guideline using highest temperature (20) and pH (9.33).
h Hardness-based guidelines calculated using the minimum hardness observed for all samples (63 mg/L).
i Minimum water quality guidelines for Nitrite (as N) reported in BCMOECCS (2019) for chloride concentrations <2 mg/L.
j Guideline for Chromium VI (0.001 mg/L) was selected because this is the principal species found in surface waters.
k The most conservative guideline (0.00125 µg/L) was applied.

Range of LRLs d,e

l The interim nickel screening value for fish was calculated using the minimum sample hardness (63 mg/L), DOC (0.530 mg/L), and pH (6.05) for all samples (Teck 
2020).

No. Sample Results

<LRL f

m Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019).  The most conservative (i.e., lowest) long and short-term 
guidelines are shown in the table.

Notes: BC WQG = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; LRL = Laboratory Reporting Limit; > = greater than; < = less 
than; µS/cm = microSiemens per centimetre; - = no data/not applicable; CaCO 3 = calcium carbonate; mg/L = milligrams per litre; % = percent; NTU = Nephelometric 
Turbidity Units; µg/L = micrograms per litre; DOC = dissolved organic carbon.

e The LRLs for all analytes were consistently less than the applicable EVWQP Level 1 Benchmarks (Teck 2014) or screening values (Golder 2017; Teck 2020).
f Total n = 10 (n = 5 trip blanks and n = 5 field blanks) for 2018 and n = 30 (n = 15 trip blanks and n = 15 field blanks) for 2019.  However, an additional n = 85 and n 
= 37 field blanks for total mercury were collected and analyzed in 2018 and 2019, respectively. Additionally, some parameters were not consistently analyzed and 
reported for the blank samples; differences in sample numbers are reflected in the table.

Analyte Units
BC WQG b

EVWQP Level 1 
Benchmarks/ 

Relevant Screening 

Values c
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Table C.13:  Field Duplicate Results for Water Chemistry Analyses, 2018 and 2019

Physical Tests

Specific Conductance µS/cm 325 324 0.31 432 435 0.69 276 278 0.72 411 419 1.9
Hardness (as CaCO3) mg/L 181 183 1.1 219 218 0.46 129 131 1.5 211 219 3.7
pH pH 8.52 8.53 0.12 8.22 8.38 1.9 8.24 8.21 0.36 8.57 8.25 3.8
ORP mV 266 333 22 370 370 0 325 248 27 319 347 8.4
Total Suspended Solids mg/L 42 4.30 162 1.70 <1.0 0 1.30 2.20 51 2.30 2.30 0
Total Dissolved Solids mg/L 185 196 5.8 298 296 0.67 148 151 2.0 267 253 5.4
Turbidity NTU 11 1.02 167 3.39 1.01 108 0.610 0.710 15 2.47 2.41 2.5
Anions and Nutrients

Alkalinity, Total (as CaCO3) mg/L 181 176 2.8 132 132 0 100 104 4.0 209 213 1.9
Ammonia, Total (as N) mg/L 0.0234 0.0237 1.3 0.0599 0.0264 78 0.0117 <0.0050 80 0.0352 0.0211 50
Bromide mg/L <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0
Chloride mg/L <0.50 <0.50 0 <0.50 <0.50 0 <0.50 <0.50 0 11 11 0
Fluoride mg/L 0.156 0.146 6.6 0.288 0.285 1.0 0.233 0.232 0.43 0.0940 0.0950 1.1
Ion Balance % 98 103 4.6 95 95 0.21 93 91 1.5 105 106 0.95
Nitrate (as N) mg/L <0.0050 <0.0050 0 2.15 2.13 0.93 0.891 0.893 0.22 <0.0050 <0.0050 0
Nitrite (as N) mg/L <0.0010 <0.0010 0 0.00420 0.00480 13 <0.0010 <0.0010 0 <0.0010 <0.0010 0
Total Kjeldahl Nitrogen mg/L 0.704 0.792 12 <0.050 <0.050 0 0.346 0.342 1.2 0.624 0.455 31
Orthophosphate-Dissolved (as P) mg/L 0.00480 0.00690 36 0.00150 0.00150 0 <0.0010 0.00100 0 0.00270 0.00480 56
Total Phosphorus mg/L 0.0215 0.0209 2.8 0.00140 <0.0010 33 <0.0020 <0.0020 0 0.0268 0.0233 14
Sulphate (SO4) mg/L 5.04 4.83 4.3 89 88 1.5 36 36 0.56 <0.30 <0.30 0
Organic/Inorganic Carbon

Total Organic Carbon mg/L 13 14 9.2 0.95 0.820 15 1.10 0.680 47 12 12 1.7
Dissolved Organic Carbon mg/L 12 13 8.8 0.530 0.530 0 1.06 0.630 51 12 12 0.85
Total Metals

Aluminum (Al) mg/L 0.0567 0.374 147 0.0234 0.0152 42 0.0144 0.0137 5.0 0.0420 0.0109 118
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.0010 0.000130 154
Arsenic (As) mg/L 0.000180 0.000210 15 0.000150 0.000120 22 <0.00010 0.000110 0 0.00140 0.00102 31
Barium (Ba) mg/L 0.0354 0.0419 17 0.0266 0.0274 3.0 0.0158 0.0164 3.7 0.106 0.106 0
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.20 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.00050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.10 0.0120 157
Cadmium (Cd) µg/L 0.00980 0.0440 127 0.0177 0.0193 8.6 0.0113 0.0117 3.5 <0.050 <0.0050 0
Calcium (Ca) mg/L 32 32 1.6 58 56 4.4 38 38 1.6 53 53 1.5
Chromium (Cr) mg/L <0.00010 0.000260 89 0.000330 0.000120 93 0.000100 0.000130 26 <0.0010 <0.00010 0
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <1.0 0.180 139
Copper (Cu) mg/L <0.00050 0.00153 101 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.0050 <0.00050 0
Iron (Fe) mg/L 0.0250 0.0920 115 0.0500 0.0370 30 0.0150 0.0140 6.9 0.640 0.579 10
Lead (Pb) mg/L 0.0000710 0.000392 139 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.00050 <0.000050 0
Lithium (Li) mg/L 0.00130 0.00150 14 0.00540 0.00540 0 0.00270 0.00270 0 <0.010 0.00440 78
Magnesium (Mg) mg/L 24 25 2.9 18 20 6.3 11 11 0 16 17 3.6
Manganese (Mn) mg/L 0.00553 0.0104 61 0.00756 0.00779 3.0 0.00302 0.00294 2.7 0.118 0.0900 27
Mercury (Hg) µg/L 0.000710 0.000780 9.4 <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.000660 0.000670 1.5
Molybdenum (Mo) mg/L 0.000537 0.000501 6.9 0.000904 0.000842 7.1 0.000579 0.000581 0.34 0.00214 0.00237 10
Nickel (Ni) mg/L <0.00050 <0.00050 0 0.000700 0.000750 6.9 <0.00050 <0.00050 0 <0.0050 0.00194 88
Potassium (K) mg/L 0.439 0.765 54 0.598 0.620 3.6 0.348 0.347 0.29 3.90 4.12 5.5
Selenium (Se) µg/L 0.144 0.125 14 16 16 3.1 4.77 4.85 1.7 <0.50 0.172 98
Silicon (Si) mg/L 1.40 1.67 18 1.41 1.48 4.8 1.09 1.12 2.7 <1.0 0.370 92
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.00010 <0.000010 0
Sodium (Na) mg/L 1.47 1.84 22 0.541 0.527 2.6 0.336 0.333 0.90 7.40 7.83 5.6
Strontium (Sr) mg/L 0.0349 0.0360 3.1 0.109 0.103 5.7 0.0794 0.0779 1.9 0.0660 0.0752 13
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.00010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.0010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000162 0.000178 9.4 0.00103 0.000991 3.9 0.000624 0.000619 0.80 0.000290 0.000277 4.6
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.0050 <0.00050 0
Zinc (Zn) mg/L 0.00670 0.0295 126 <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.030 <0.0030 0
Dissolved Metals

Aluminum (Al) mg/L 0.00310 0.00420 30 <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000130 0.000120 8.0
Arsenic (As) mg/L 0.000140 0.000170 19 <0.00010 0.000110 0 <0.00010 <0.00010 0 0.000810 0.000840 3.6
Barium (Ba) mg/L 0.0341 0.0345 1.2 0.0309 0.0296 4.3 0.0177 0.0180 1.7 0.106 0.107 0.94
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 0.0110 0.0110 0
Cadmium (Cd) µg/L <0.0050 <0.0050 0 0.0116 0.0112 3.5 0.0110 0.00720 42 <0.0050 <0.0050 0
Calcium (Ca) mg/L 31 32 1.6 56 57 1.2 35 36 1.1 55 57 3.4
Chromium (Cr) mg/L <0.00010 <0.00010 0 <0.00010 0.000110 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 0.120 0.140 15
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 0.148 0.171 14
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.00110 0.00110 0 0.00570 0.00550 3.6 0.00250 0.00250 0 0.00450 0.00450 0
Magnesium (Mg) mg/L 25 25 1.2 20 19 4.7 10 10 3.0 18 19 4.3
Manganese (Mn) mg/L 0.000410 0.000360 13 0.00530 0.00633 18 0.00210 0.00212 0.95 0.0409 0.0515 23
Mercury (Hg) mg/L <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0
Molybdenum (Mo) mg/L 0.000577 0.000571 1.0 0.000834 0.000823 1.3 0.000639 0.000646 1.1 0.00235 0.00237 0.85
Nickel (Ni) mg/L <0.00050 <0.00050 0 0.000660 0.000710 7.3 <0.00050 <0.00050 0 0.00202 0.00204 1.0
Potassium (K) mg/L 0.367 0.429 16 0.626 0.631 0.80 0.356 0.362 1.7 4.50 4.72 4.8
Selenium (Se) µg/L 0.0830 0.105 23 16 16 0.62 4.80 5.01 4.3 0.231 0.215 7.2
Silicon (Si) mg/L 1.29 1.25 3.1 1.37 1.39 1.4 1.04 1.01 2.9 0.320 0.344 7.2
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 1.38 1.48 7.0 0.545 0.533 2.2 0.313 0.318 1.6 8.23 8.42 2.3
Strontium (Sr) mg/L 0.0333 0.0340 2.1 0.102 0.104 1.9 0.0797 0.0786 1.4 0.0701 0.0720 2.7
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000173 0.000172 0.58 0.000949 0.000987 3.9 0.000630 0.000634 0.63 0.000280 0.000289 3.2
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Zinc (Zn) mg/L 0.00210 0.00460 75 <0.0010 <0.0010 0 <0.0010 <0.0010 0 0.00250 <0.0010 0

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

Analyte Units
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RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    
"-" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table C.13:  Field Duplicate Results for Water Chemistry Analyses, 2018 and 2019

Physical Tests

Specific Conductance µS/cm 435 437 0.46 292 292 0 408 408 0 476 476 0
Hardness (as CaCO3) mg/L 240 238 0.84 163 156 4.4 223 223 0 256 251 2.0
pH pH 8.35 8.37 0.24 8.31 8.28 0.36 8.35 8.33 0.24 8.44 8.09 4.2
ORP mV 407 395 3.0 261 266 1.9 402 426 5.8 341 296 14
Total Suspended Solids mg/L 5.00 3.40 38 4.20 2.70 43 8.70 29 107 2.10 2.90 32
Total Dissolved Solids mg/L 238 243 2.1 192 179 7.0 224 222 0.90 315 308 2.2
Turbidity NTU 3.16 3.15 0.32 1.15 0.490 80 0.790 7.71 163 1.70 1.40 19
Anions and Nutrients

Alkalinity, Total (as CaCO3) mg/L 214 214 0 157 159 1.3 199 198 0.50 189 196 3.6
Ammonia, Total (as N) mg/L 0.00680 0.0168 85 0.0540 0.0520 3.8 0.0140 0.0170 19 0.0106 0.0112 5.5
Bromide mg/L <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0
Chloride mg/L <0.50 <0.50 0 0.230 0.320 33 <0.50 <0.50 0 10 10 0.20
Fluoride mg/L 0.175 0.176 0.57 0.131 0.133 1.5 0.142 0.162 13 0.219 0.215 1.8
Ion Balance % 104 104 0 - - - 102 102 0 104 100 3.9
Nitrate (as N) mg/L <0.0050 <0.0050 0 0.0243 0.0260 6.8 0.148 0.157 5.9 0.00930 <0.0050 60
Nitrite (as N) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0
Total Kjeldahl Nitrogen mg/L 0.413 0.410 0.73 0.321 0.316 1.6 0.472 0.248 62 0.295 0.542 59
Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0 0.00290 0.00160 58
Total Phosphorus mg/L 0.0153 0.0149 2.6 0.00930 0.00810 14 0.0102 0.0172 51 0.0139 0.0214 42
Sulphate (SO4) mg/L 20 20 0.51 6.56 6.65 1.4 22 22 2.3 50 48 2.9
Organic/Inorganic Carbon

Total Organic Carbon mg/L - - 0 6.72 6.10 9.7 2.29 2.40 4.7 3.73 4.48 18
Dissolved Organic Carbon mg/L - - 0 5.81 5.70 1.9 2.30 1.90 19 3.43 4.18 20
Total Metals

Aluminum (Al) mg/L 0.00580 0.00520 11 0.00830 0.00970 16 0.00520 0.00590 13 0.0112 0.0145 26
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000190 0.000200 5.1
Arsenic (As) mg/L 0.000360 0.000380 5.4 0.000180 0.000160 12 <0.00010 0.000130 26 0.000680 0.000710 4.3
Barium (Ba) mg/L 0.113 0.111 1.8 0.0923 0.0966 4.6 0.145 0.142 2.1 0.0597 0.0605 1.3
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Cadmium (Cd) µg/L <0.0050 <0.0050 0 <0.0050 <0.0050 0 0.00800 0.00880 9.5 0.0247 0.0298 19
Calcium (Ca) mg/L 59 59 0.51 42 42 1.9 58 61 4.5 74 75 0.94
Chromium (Cr) mg/L <0.00010 <0.00010 0 0.000150 0.000120 22 0.000410 0.000390 5.0 0.000170 0.000320 61
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 0.200 0.140 35
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 0.000620 21 0.00109 0.00124 13
Iron (Fe) mg/L 0.309 0.301 2.6 0.0140 0.0120 15 <0.010 0.0150 40 0.115 0.105 9.1
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 0.0000510 2.0
Lithium (Li) mg/L 0.00480 0.00490 2.1 0.00130 0.00130 0 0.00110 0.00110 0 0.00190 0.00220 15
Magnesium (Mg) mg/L 24 25 2.1 11 12 3.5 17 17 0.60 14 14 2.2
Manganese (Mn) mg/L 0.0374 0.0373 0.27 0.00403 0.00391 3.0 0.000680 0.000780 14 0.120 0.0546 75
Mercury (Hg) µg/L <0.00050 <0.00050 0 0.000890 0.000830 7.0 0.00103 0.000650 45 0.000640 0.000890 33
Molybdenum (Mo) mg/L 0.000763 0.000764 0.13 0.000824 0.000890 7.7 0.00176 0.00183 3.9 0.00250 0.00255 2.0
Nickel (Ni) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.00106 0.00125 16
Potassium (K) mg/L 0.569 0.572 0.53 0.512 0.453 12 0.417 0.410 1.7 1.04 1.22 16
Selenium (Se) µg/L 0.0740 0.0920 22 0.344 0.434 23 1.18 1.22 3.3 1.16 1.28 9.8
Silicon (Si) mg/L 0.790 0.760 3.9 3.72 3.88 4.2 3.16 3.12 1.3 2.01 2.15 6.7
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 2.50 2.52 0.80 1.36 1.27 6.8 1.19 1.18 0.84 3.69 3.81 3.2
Strontium (Sr) mg/L 0.110 0.114 3.6 0.0851 0.0871 2.3 0.118 0.118 0 0.365 0.363 0.55
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000415 0.000427 2.9 0.000379 0.000405 6.6 0.000689 0.000745 7.8 0.00161 0.00177 9.5
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 0.000600 18
Zinc (Zn) mg/L <0.0030 <0.0030 0 <0.0030 0.00300 0 <0.0030 <0.0030 0 0.00790 0.00400 66
Dissolved Metals

Aluminum (Al) mg/L <0.0030 <0.0030 0 0.00340 0.00360 5.7 <0.0030 <0.0030 0 <0.0030 <0.0030 0
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000210 0.000240 13
Arsenic (As) mg/L 0.000370 0.000380 2.7 0.000180 0.000160 12 <0.00010 <0.00010 0 0.000560 0.000620 10
Barium (Ba) mg/L 0.104 0.105 1.0 0.0988 0.0972 1.6 0.138 0.131 5.2 0.0593 0.0587 1.0
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Cadmium (Cd) µg/L <0.0050 <0.0050 0 0.00610 <0.0050 20 <0.0050 <0.0050 0 0.0115 0.0148 25
Calcium (Ca) mg/L 57 56 1.4 45 42 5.1 60 61 1.6 78 76 2.0
Chromium (Cr) mg/L <0.00010 <0.00010 0 0.000170 0.000140 19 0.000330 0.000340 3.0 <0.00010 <0.00010 0
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.000900 0.00100 11
Iron (Fe) mg/L 0.0540 0.0570 5.4 <0.010 <0.010 0 <0.010 <0.010 0 0.0280 0.0270 3.6
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.00500 0.00500 0 0.00140 0.00130 7.4 0.00110 0.00100 9.5 0.00180 0.00180 0
Magnesium (Mg) mg/L 24 24 0 13 12 2.4 18 17 3.5 15 15 2.0
Manganese (Mn) mg/L 0.000260 0.000270 3.8 0.00273 0.00331 19 0.000470 0.000420 11 0.00150 0.000700 73
Mercury (Hg) mg/L <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0
Molybdenum (Mo) mg/L 0.000717 0.000740 3.2 0.000858 0.000875 2.0 0.00203 0.00184 9.8 0.00249 0.00255 2.4
Nickel (Ni) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.000980 0.00101 3.0
Potassium (K) mg/L 0.560 0.557 0.54 0.540 0.504 6.9 0.419 0.405 3.4 1.08 1.22 12
Selenium (Se) µg/L 0.0970 0.0970 0 0.434 0.482 10 1.19 1.36 13 1.32 1.33 0.75
Silicon (Si) mg/L 0.734 0.731 0.41 3.90 3.82 2.1 3.00 3.42 13 1.92 2.03 5.6
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 2.36 2.29 3.0 1.46 1.42 2.8 1.18 1.22 3.3 4.00 3.98 0.50
Strontium (Sr) mg/L 0.0988 0.0990 0.20 0.0883 0.0896 1.5 0.120 0.114 5.1 0.381 0.377 1.1
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000434 0.000436 0.46 0.000406 0.000436 7.1 0.000745 0.000704 5.7 0.00169 0.00172 1.8
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Zinc (Zn) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 0.00120 18 <0.0010 0.00160 46

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
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Analyte Units

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    
"-" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table C.13:  Field Duplicate Results for Water Chemistry Analyses, 2018 and 2019

Physical Tests

Specific Conductance µS/cm 271 275 1.5 604 601 0.50 364 383 5.1 299 298 0.34
Hardness (as CaCO3) mg/L 149 151 1.3 343 335 2.4 219 240 9.2 164 164 0
pH pH 8.34 8.39 0.60 8.38 8.43 0.59 8.25 8.23 0.24 8.33 8.35 0.24
ORP mV 284 278 2.1 259 294 13 209 201 3.9 468 359 26
Total Suspended Solids mg/L 3.50 3.30 5.9 20 6.10 106 77 13 143 1.50 <1.0 40
Total Dissolved Solids mg/L 168 162 3.6 363 397 8.9 267 284 6.2 197 190 3.6
Turbidity NTU 0.98 1.05 6.9 2.37 2.14 10 17 1.95 159 0.280 0.310 10
Anions and Nutrients     
Alkalinity, Total (as CaCO3) mg/L 136 134 1.5 318 319 0.31 232 233 0.43 147 142 3.5
Ammonia, Total (as N) mg/L 0.00910 0.00980 7.4 0.0102 0.0211 70 0.0890 0.0766 15 0.00880 0.00690 24
Bromide mg/L <0.050 <0.050 0 <0.050 <0.050 0 <0.25 <0.25 0 <0.050 <0.050 0
Chloride mg/L <0.50 <0.50 0 2.78 2.81 1.1 <2.5 <2.5 0 0.560 0.550 1.8
Fluoride mg/L 0.172 0.175 1.7 0.225 0.224 0.45 0.540 0.540 0 0.600 0.590 1.7
Ion Balance % 98 100 2.0 - - - 97 100 2.6 97 102 5.2
Nitrate (as N) mg/L 0.0490 0.0495 1.0 <0.0050 <0.0050 0 0.0620 0.279 127 0.0295 0.0108 93
Nitrite (as N) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0050 0.0284 140 <0.0010 <0.0010 0
Total Kjeldahl Nitrogen mg/L 0.477 0.762 46 0.324 0.304 6.4 3.34 2.92 13 0.102 0.199 64
Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 0 0.00210 0.00330 44 0.00460 0.0119 88 <0.0010 <0.0010 0
Total Phosphorus mg/L 0.00570 0.00580 1.7 0.0246 0.0199 21 0.0821 0.117 35 0.00200 0.00200 0
Sulphate (SO4) mg/L 17 17 2.3 35 35 0.58 <1.5 13 157 24 21 12
Organic/Inorganic Carbon   
Total Organic Carbon mg/L 1.42 1.52 6.8 6.09 5.48 11 38 37 2.1 2.42 2.80 15
Dissolved Organic Carbon mg/L 1.27 1.13 12 5.20 4.53 14 34 34 1.8 2.47 2.90 16
Total Metals       
Aluminum (Al) mg/L 0.0277 0.0179 43 0.0194 0.00780 85 0.0117 0.0521 127 0.00390 0.0230 142
Antimony (Sb) mg/L <0.00010 <0.00010 0 0.000130 0.000110 17 0.000150 0.000160 6.5 <0.00010 <0.00010 0
Arsenic (As) mg/L 0.000130 0.000120 8.0 0.00117 0.000900 26 0.00126 0.00139 9.8 0.000430 0.000450 4.5
Barium (Ba) mg/L 0.0387 0.0393 1.5 0.115 0.102 12 0.0961 0.107 11 0.0555 0.0571 2.8
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 0.0210 0.0200 4.9 0.0120 0.0130 8.0 <0.010 <0.010 0
Cadmium (Cd) µg/L 0.00800 0.00910 13 <0.0050 <0.0050 0 <0.0050 0.00920 59 <0.0050 0.00550 0
Calcium (Ca) mg/L 40 40 0.50 97 91 5.6 40 43 7.5 34 35 1.7
Chromium (Cr) mg/L 0.000210 0.000190 10 <0.00010 <0.00010 0 <0.00010 0.000140 33 0.000380 <0.00010 117
Cobalt (Co) µg/L <0.10 <0.10 0 0.450 0.250 57 0.120 0.130 8.0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 0.000800 46 <0.00050 <0.0010 0
Iron (Fe) mg/L 0.0330 0.0230 36 0.703 0.394 56 0.337 0.475 34 0.127 0.0400 104
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 0.000101 68 <0.000050 0.0000610 20
Lithium (Li) mg/L 0.00160 0.00160 0 0.0113 0.0117 3.5 0.00740 0.00720 2.7 0.00280 0.00290 3.5
Magnesium (Mg) mg/L 8.82 8.80 0.23 22 22 2.7 30 32 5.1 18 18 1.7
Manganese (Mn) mg/L 0.00386 0.00340 13 0.325 0.113 97 0.104 0.0860 19 0.00172 0.00228 28
Mercury (Hg) µg/L 0.000520 <0.00050 3.9 0.00188 0.00152 21 0.000560 0.000750 29 <0.00050 <0.00050 0
Molybdenum (Mo) mg/L 0.000974 0.000947 2.8 0.00444 0.00437 1.6 0.000318 0.000410 25 0.00137 0.00131 4.5
Nickel (Ni) mg/L <0.00050 <0.00050 0 0.00104 0.000850 20 0.000600 0.000900 40 <0.00050 <0.00050 0
Potassium (K) mg/L 0.297 0.296 0.34 1.60 1.39 14 0.833 0.843 1.2 0.930 1.01 8.2
Selenium (Se) µg/L 0.774 0.681 13 0.229 0.200 14 0.185 0.196 5.8 0.333 0.320 4.0
Silicon (Si) mg/L 1.47 1.49 1.4 5.95 5.81 2.4 1.48 1.58 6.5 2.17 2.26 4.1
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 0.537 0.534 0.56 4.08 4.05 0.74 3.58 3.74 4.4 1.67 1.73 3.5
Strontium (Sr) mg/L 0.187 0.187 0 0.273 0.269 1.5 0.180 0.190 5.4 0.126 0.126 0
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000611 0.000617 1.0 0.00250 0.00231 7.9 0.000526 0.000599 13 0.000784 0.000808 3.0
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 0.000570 13 0.000510 0.000530 3.8
Zinc (Zn) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 0.0126 123 <0.0030 0.00360 18
Dissolved Metals  
Aluminum (Al) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000120 0.000130 8.0 <0.00010 <0.00010 0
Arsenic (As) mg/L <0.00010 0.000100 0 0.000940 0.000750 22 0.00114 0.00114 0 0.000380 0.000410 7.6
Barium (Ba) mg/L 0.0424 0.0415 2.1 0.116 0.102 13 0.0873 0.0975 11 0.0529 0.0555 4.8
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 0.0230 0.0220 4.4 0.0110 0.0110 0 <0.010 <0.010 0
Cadmium (Cd) µg/L 0.00630 0.00690 9.1 <0.0050 <0.0050 0 <0.0050 <0.0050 0 <0.0050 <0.0050 0
Calcium (Ca) mg/L 43 43 1.2 97 94 3.1 38 45 16 38 37 2.2
Chromium (Cr) mg/L 0.000210 0.000180 15 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L <0.010 <0.010 0 0.0960 0.0710 30 0.0850 0.199 80 <0.010 <0.010 0
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.00180 0.00180 0 0.0119 0.0128 7.3 0.00630 0.00660 4.7 0.00310 0.00320 3.2
Magnesium (Mg) mg/L 10 10 1.0 24 24 0.41 30 31 3.6 17 18 3.5
Manganese (Mn) mg/L 0.00106 0.00104 1.9 0.00727 0.00262 94 0.000750 0.000900 18 <0.00010 0.000100 0
Mercury (Hg) mg/L <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0
Molybdenum (Mo) mg/L 0.000988 0.00101 2.2 0.00438 0.00444 1.4 0.000334 0.000391 16 0.00128 0.00129 0.78
Nickel (Ni) mg/L <0.00050 <0.00050 0 0.000980 0.000840 15 0.000540 0.000570 5.4 <0.00050 <0.00050 0
Potassium (K) mg/L 0.372 0.369 0.81 1.73 1.57 9.7 0.943 0.639 38 0.96 1.11 14
Selenium (Se) µg/L 0.824 0.826 0.24 0.277 0.242 13 0.191 0.192 0.52 0.312 0.276 12
Silicon (Si) mg/L 1.65 1.69 2.4 5.94 5.80 2.4 1.40 1.79 24 2.21 2.24 1.3
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 0.623 0.623 0 4.48 4.56 1.8 3.43 3.44 0.29 1.74 1.93 10
Strontium (Sr) mg/L 0.201 0.201 0 0.273 0.268 1.8 0.171 0.183 6.8 0.116 0.120 3.4
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000660 0.000663 0.45 0.00253 0.00227 11 0.000518 0.000616 17 0.000818 0.000843 3.0
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Zinc (Zn) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 0.00230 79

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
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RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-
" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table C.13:  Field Duplicate Results for Water Chemistry Analyses, 2018 and 2019

Physical Tests

Specific Conductance µS/cm 323 315 2.5 482 485 0.62 353 355 0.56 396 392 1.0
Hardness (as CaCO3) mg/L 162 160 1.2 264 263 0.38 182 182 0 225 217 3.6
pH pH 8.35 8.38 0.36 8.09 8.08 0.12 8.38 8.35 0.36 8.20 8.22 0.24
ORP mV 442 477 7.6 465 344 30 434 341 24 278 452 48
Total Suspended Solids mg/L 17 11 40 3.60 3.20 12 1.30 <1.0 26 <1.0 <1.0 0
Total Dissolved Solids mg/L 182 175 3.9 309 296 4.3 195 195 0 249 248 0.40
Turbidity NTU 0.750 1.44 63 1.94 2.07 6.5 0.550 0.510 7.5 0.290 0.290 0
Anions and Nutrients

Alkalinity, Total (as CaCO3) mg/L 149 148 0.67 213 217 1.9 162 167 3.0 184 184 0
Ammonia, Total (as N) mg/L 0.00750 0.00530 34 0.0214 0.0246 14 0.0191 0.0172 10 0.0113 0.0190 51
Bromide mg/L <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0
Chloride mg/L 0.540 0.540 0 1.78 1.77 0.56 1.45 1.43 1.4 2.40 2.40 0
Fluoride mg/L 0.603 0.602 0.17 0.216 0.225 4.1 0.245 0.229 6.8 0.255 0.274 7.2
Ion Balance % 96 96 0.31 98 97 1.5 100 98 1.6 104 100 4.0
Nitrate (as N) mg/L 0.0216 0.00880 84 0.649 0.646 0.46 0.0108 0.00710 41 0.0974 0.0966 0.82
Nitrite (as N) mg/L <0.0010 <0.0010 0 0.00450 0.00490 8.5 <0.0010 <0.0010 0 0.00110 0.00100 9.5
Total Kjeldahl Nitrogen mg/L 0.177 0.150 17 0.285 0.202 34 0.176 0.165 6.5 0.0780 0.0760 2.6
Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 0.00100 <0.0010 0 <0.0010 <0.0010 0
Total Phosphorus mg/L 0.00540 0.00610 12 0.00670 0.00810 19 0.00680 0.00640 6.1 <0.0020 <0.0020 0
Sulphate (SO4) mg/L 22 22 0 58 58 0.17 21 21 1.0 35 35 0
Organic/Inorganic Carbon

Total Organic Carbon mg/L 1.55 5.95 117 1.40 1.41 0.71 2.36 2.54 7.3 <0.50 0.700 33
Dissolved Organic Carbon mg/L 1.52 5.78 117 1.44 1.31 9.5 2.20 2.21 0.45 <0.50 0.720 36
Total Metals

Aluminum (Al) mg/L 0.00520 0.00510 1.9 0.0206 0.0273 28 <0.0030 <0.0030 0 0.00560 <0.0030 61
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Arsenic (As) mg/L 0.000380 0.000390 2.6 0.000230 0.000260 12 0.000220 0.000270 20 0.000160 0.000170 6.1
Barium (Ba) mg/L 0.0566 0.0560 1.1 0.0833 0.0846 1.5 0.0544 0.0544 0 0.0702 0.0723 2.9
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 0.0210 0.0210 0 <0.010 <0.010 0 <0.010 <0.010 0
Cadmium (Cd) µg/L <0.0050 <0.0050 0 0.0131 0.0116 12 0.00910 0.00800 13 0.00980 0.00760 25
Calcium (Ca) mg/L 36 37 3.3 69 68 1.5 50 50 0.20 59 59 0
Chromium (Cr) mg/L <0.00010 <0.00010 0 0.000130 0.000130 0 0.000160 0.000170 6.1 0.000230 0.000190 19
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 0.000670 29 <0.00050 <0.00050 0
Iron (Fe) mg/L <0.010 <0.010 0 0.150 0.162 7.7 0.0640 0.0690 7.5 0.0340 0.0200 52
Lead (Pb) mg/L <0.000050 <0.000050 0 0.0000710 0.0000810 13 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.00310 0.00310 0 0.0151 0.0153 1.3 0.00490 0.00500 2.0 0.00510 0.00510 0
Magnesium (Mg) mg/L 17 18 4.7 21 22 2.3 15 15 0.68 16 16 1.2
Manganese (Mn) mg/L 0.00160 0.00207 26 0.0237 0.0237 0 0.00741 0.00741 0 0.00960 0.00780 21
Mercury (Hg) µg/L <0.00050 <0.00050 0 0.000660 0.000650 1.5 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Molybdenum (Mo) mg/L 0.00129 0.00133 3.1 0.00140 0.00137 2.2 0.000965 0.000962 0.31 0.00116 0.00117 0.86
Nickel (Ni) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Potassium (K) mg/L 1.03 1.01 2.0 0.811 0.817 0.74 0.389 0.387 0.52 0.517 0.525 1.5
Selenium (Se) µg/L 0.311 0.233 29 5.13 5.23 1.9 0.751 0.813 7.9 1.44 1.61 11
Silicon (Si) mg/L 2.47 2.39 3.3 3.30 3.34 1.2 1.94 1.93 0.52 2.71 2.80 3.3
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 1.81 1.84 1.6 3.72 3.82 2.7 2.27 2.28 0.44 2.93 2.87 2.1
Strontium (Sr) mg/L 0.130 0.136 4.5 0.343 0.348 1.4 0.151 0.157 3.9 0.184 0.186 1.1
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000765 0.000793 3.6 0.000843 0.000877 4.0 0.000991 0.00103 3.9 0.000986 0.00103 4.4
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Zinc (Zn) mg/L 0.00370 <0.0030 21 0.0102 0.0113 10 <0.0030 <0.0030 0 <0.0030 <0.0030 0
Dissolved Metals

Aluminum (Al) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Arsenic (As) mg/L 0.000350 0.000350 0 0.000210 0.000190 10 0.000250 0.000240 4.1 0.000150 0.000130 14
Barium (Ba) mg/L 0.0591 0.0598 1.2 0.0862 0.0849 1.5 0.0510 0.0517 1.4 0.0728 0.0684 6.2
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 0.0210 0.0210 0 <0.010 <0.010 0 <0.010 <0.010 0
Cadmium (Cd) µg/L <0.0050 <0.0050 0 <0.0050 <0.0050 0 0.00680 <0.0050 31 0.00630 0.00830 27
Calcium (Ca) mg/L 36 35 1.7 70 70 0.29 51 51 0 62 60 3.6
Chromium (Cr) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000120 0.000140 15 0.000160 0.000190 17
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L <0.010 <0.010 0 <0.010 <0.010 0 0.0300 0.0330 9.5 <0.010 0.0330 107
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.00300 0.00290 3.4 0.0151 0.0150 0.66 0.00470 0.00540 14 0.00600 0.00560 6.9
Magnesium (Mg) mg/L 18 18 0 22 21 0.93 13 13 1.5 17 16 3.6
Manganese (Mn) mg/L 0.000130 <0.00010 26 0.00108 0.000800 30 0.000440 0.000730 50 0.00800 0.00965 19
Mercury (Hg) mg/L <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0
Molybdenum (Mo) mg/L 0.00129 0.00129 0 0.00135 0.00134 0.74 0.000903 0.000881 2.5 0.00113 0.00112 0.89
Nickel (Ni) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Potassium (K) mg/L 1.07 0.98 9.2 0.806 0.804 0.25 0.366 0.399 8.6 0.611 0.560 8.7
Selenium (Se) µg/L 0.210 0.286 31 6.21 6.01 3.3 0.811 0.897 10 1.62 1.56 3.8
Silicon (Si) mg/L 2.40 2.33 3.0 3.13 3.05 2.6 1.71 1.87 8.9 2.77 2.66 4.1
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 1.85 1.70 8.5 3.75 3.76 0.27 2.18 2.32 6.2 3.09 2.88 7.0
Strontium (Sr) mg/L 0.130 0.130 0 0.343 0.341 0.58 0.146 0.150 2.7 0.195 0.180 8.0
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000781 0.000763 2.3 0.000899 0.000914 1.7 0.000937 0.000947 1.1 0.00103 0.000983 4.7
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Zinc (Zn) mg/L 0.0144 <0.0010 174 0.00680 0.00660 3.0 <0.0010 <0.0010 0 <0.0010 <0.0010 0

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
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RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-
" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table C.13:  Field Duplicate Results for Water Chemistry Analyses, 2018 and 2019

Physical Tests  
Specific Conductance µS/cm 552 540 2.2 569 562 1.2 925 936 1.2 430 431 0.23
Hardness (as CaCO3) mg/L 294 294 0 283 284 0.35 475 501 5.3 226 229 1.3
pH pH 8.39 8.35 0.48 8.30 8.31 0.12 8.12 8.13 0.12 8.32 8.31 0.12
ORP mV 324 339 4.5 240 312 26 313 459 38 286 421 38
Total Suspended Solids mg/L 4.60 4.20 9.1 2.00 3.40 52 2.80 3.00 6.9 9.40 9.50 1.1
Total Dissolved Solids mg/L 345 352 2.0 330 318 3.7 702 731 4.0 267 281 5.1
Turbidity NTU 5.75 6.18 7.2 7.19 7.04 2.1 2.09 4.67 76 6.01 7.09 16
Anions and Nutrients     
Alkalinity, Total (as CaCO3) mg/L 224 214 4.6 275 276 0.36 126 132 4.7 150 148 1.3
Ammonia, Total (as N) mg/L 0.0419 0.0334 23 0.0200 0.0173 14 0.00660 <0.0050 28 0.00950 0.00860 9.9
Bromide mg/L 0.0740 0.0570 26 0.108 0.0910 17 <0.25 <0.050 0 <0.050 <0.050 0
Chloride mg/L 12 12 5.0 18 18 1.1 3.50 2.51 33 1.04 1.04 0
Fluoride mg/L 0.326 0.301 8.0 0.508 0.504 0.79 <0.10 0.0630 45 0.105 0.108 2.8
Ion Balance % 103 107 3.8 94 95 0.11 90 97 8.1 100 102 2.3
Nitrate (as N) mg/L <0.0050 0.00510 2.0 0.0107 0.0357 108 0.0260 <0.0050 135 0.0437 0.0539 21
Nitrite (as N) mg/L <0.0010 <0.0010 0 <0.0010 0.00490 132 <0.0050 <0.0010 133 <0.0010 <0.0010 0
Total Kjeldahl Nitrogen mg/L 0.122 <0.050 84 0.156 0.187 18 0.136 0.127 6.8 0.171 0.137 22
Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 0 <0.0010 0.00110 9.5 <0.0010 <0.0010 0 0.00260 0.00180 36
Total Phosphorus mg/L 0.00660 0.00700 5.9 0.00660 0.00490 30 0.00670 <0.0020 108 0.0171 0.0148 14
Sulphate (SO4) mg/L 60 59 2.5 27 27 0.37 417 398 4.7 81 81 0.37
Organic/Inorganic Carbon      
Total Organic Carbon mg/L 4.22 2.71 44 2.04 2.18 6.6 1.43 1.42 0.70 1.99 2.11 5.9
Dissolved Organic Carbon mg/L 3.64 2.20 49 1.80 2.16 18 1.35 1.32 2.2 1.91 1.57 20
Total Metals  
Aluminum (Al) mg/L 0.0408 0.0320 24 0.0194 0.0229 17 0.0143 0.0113 23 0.0728 0.0833 13
Antimony (Sb) mg/L 0.000120 0.000100 18 <0.00010 0.000110 9.5 0.000130 0.000130 0 0.000180 0.000170 5.7
Arsenic (As) mg/L 0.00115 0.00115 0 0.00110 0.00123 11 0.000290 0.000280 3.5 0.000590 0.000560 5.2
Barium (Ba) mg/L 0.330 0.327 0.91 0.591 0.571 3.4 0.0457 0.0441 3.6 0.132 0.131 0.76
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L 0.0340 0.0320 6.1 0.0340 0.0400 16 0.0440 0.0450 2.2 0.0130 0.0130 0
Cadmium (Cd) µg/L 0.0133 0.0145 8.6 0.00940 0.00890 5.5 0.00870 0.0115 28 0.0343 0.0387 12
Calcium (Ca) mg/L 68 65 5.9 62 64 3.5 104 108 3.8 61 61 0
Chromium (Cr) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 0.000150 0
Cobalt (Co) µg/L <0.10 0.110 9.5 0.120 0.130 8.0 0.220 0.220 0 0.150 0.170 13
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L 0.741 0.754 1.7 0.727 0.760 4.4 0.0790 0.0700 12 0.274 0.283 3.2
Lead (Pb) mg/L 0.0000660 0.0000620 6.3 <0.000050 <0.000050 0 <0.000050 <0.000050 0 0.000231 0.000247 6.7
Lithium (Li) mg/L 0.0241 0.0230 4.7 0.0359 0.0342 4.9 0.0157 0.0160 1.9 0.00600 0.00620 3.3
Magnesium (Mg) mg/L 34 32 5.2 31 32 3.5 54 55 2.4 19 19 0.53
Manganese (Mn) mg/L 0.0549 0.0576 4.8 0.0873 0.0967 10 0.00109 0.00103 5.7 0.0191 0.0201 5.1
Mercury (Hg) µg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.00148 0.00155 4.6
Molybdenum (Mo) mg/L 0.00440 0.00439 0.23 0.00936 0.00941 0.53 0.000497 0.000472 5.2 0.000898 0.000855 4.9
Nickel (Ni) mg/L 0.000990 0.000980 1.0 0.00154 0.00150 2.6 0.00366 0.00366 0 0.000800 0.000840 4.9
Potassium (K) mg/L 1.33 1.28 3.8 2.95 2.98 1.0 1.07 1.10 2.8 0.96 0.97 1.6
Selenium (Se) µg/L 1.64 1.70 3.6 0.213 0.235 9.8 2.62 2.60 0.77 1.46 1.54 5.3
Silicon (Si) mg/L 3.60 3.56 1.1 3.09 3.05 1.3 4.07 3.86 5.3 2.11 2.10 0.48
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 8.20 7.69 6.4 11 11 2.7 14 15 4.1 3.30 3.40 3.0
Strontium (Sr) mg/L 0.349 0.355 1.7 0.412 0.408 1.0 0.758 0.752 0.79 0.173 0.174 0.58
Thallium (Tl) mg/L 0.0000130 0.0000130 0 0.0000110 0.0000120 8.7 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000561 0.000525 6.6 0.000284 0.000273 3.9 0.00105 0.00105 0 0.000822 0.000808 1.7
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.00120 0.00130 8.0
Zinc (Zn) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0 0.00430 0.00450 4.5
Dissolved Metals     
Aluminum (Al) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0 0.00380 0.00440 15
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000100 0.000100 0 0.000170 0.000160 6.1
Arsenic (As) mg/L 0.000780 0.000870 11 0.000810 0.000740 9.0 0.000300 0.000290 3.4 0.000480 0.000470 2.1
Barium (Ba) mg/L 0.356 0.356 0 0.589 0.602 2.2 0.0448 0.0478 6.5 0.129 0.125 3.1
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L 0.0330 0.0330 0 0.0340 0.0350 2.9 0.0440 0.0460 4.4 0.0110 0.0110 0
Cadmium (Cd) µg/L <0.0050 <0.0050 0 <0.0050 <0.0050 0 0.00500 0.00550 9.5 0.00540 0.00750 33
Calcium (Ca) mg/L 64 65 0.47 65 65 0.92 105 113 7.3 59 61 2.7
Chromium (Cr) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 0.180 0.180 0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L 0.0480 0.0560 15 0.0490 0.0460 6.3 0.0250 0.0280 11 0.0620 0.0770 22
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.0236 0.0237 0.42 0.0346 0.0351 1.4 0.0154 0.0162 5.1 0.00560 0.00580 3.5
Magnesium (Mg) mg/L 33 32 0.62 30 29 0.68 52 53 2.7 19 19 2.1
Manganese (Mn) mg/L 0.000550 0.000810 38 0.0507 0.0597 16 0.000310 0.000410 28 0.00104 0.000850 20
Mercury (Hg) mg/L <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0
Molybdenum (Mo) mg/L 0.00451 0.00456 1.1 0.00955 0.00934 2.2 0.000472 0.000452 4.3 0.000981 0.000919 6.5
Nickel (Ni) mg/L 0.000900 0.000890 1.1 0.00128 0.00138 7.5 0.00338 0.00363 7.1 0.000580 0.000610 5.0
Potassium (K) mg/L 1.43 1.40 2.1 3.12 3.12 0 1.10 1.14 3.6 1.01 0.99 1.7
Selenium (Se) µg/L 1.89 1.77 6.6 0.183 0.217 17 2.66 2.85 6.9 1.43 1.56 8.7
Silicon (Si) mg/L 3.51 3.43 2.3 2.79 2.89 3.5 3.76 3.82 1.6 1.83 1.86 1.6
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 8.41 8.40 0.12 11 11 0.88 14 15 3.5 3.38 3.39 0.30
Strontium (Sr) mg/L 0.372 0.367 1.4 0.416 0.405 2.7 0.739 0.771 4.2 0.181 0.177 2.2
Thallium (Tl) mg/L 0.0000110 0.0000110 0 0.0000120 0.0000130 8.0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000523 0.000509 2.7 0.000282 0.000290 2.8 0.00104 0.00109 4.7 0.000733 0.000725 1.1
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.000590 0.000590 0
Zinc (Zn) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 0.00170 0 0.00160 0.00190 17

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RG_OTTO RG_MCIMCC

27-Jul-18 RPD 

(%)
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Analyte Units
17-Sep-19 RPD 

(%)

8-Sep-19 RPD 

(%)L2137757 L2350553 L2350553 L2344834

2018 2019 2019

RG_MIC2

2019

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-
" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table C.13:  Field Duplicate Results for Water Chemistry Analyses, 2018 and 2019

Physical Tests  
Specific Conductance µS/cm 488 479 1.9 428 432 0.93 492 487 1.0 485 399 19
Hardness (as CaCO3) mg/L 253 252 0.40 220 226 2.7 253 252 0.40 257 256 0.39
pH pH 8.14 8.31 2.1 8.33 8.32 0.12 8.14 8.23 1.1 8.29 8.27 0.24
ORP mV 283 275 2.9 289 274 5.3 396 312 24 318 292 8.5
Total Suspended Solids mg/L 2.20 1.30 51 <1.0 <1.0 0 13 2.70 133 2.80 65 184
Total Dissolved Solids mg/L 308 266 15 268 265 1.1 346 343 0.87 284 285 0.35
Turbidity NTU 0.200 0.170 16 0.310 0.290 6.7 2.15 0.880 84 3.48 4.94 35
Anions and Nutrients      
Alkalinity, Total (as CaCO3) mg/L 211 212 0.47 177 178 0.56 125 125 0 230 179 25
Ammonia, Total (as N) mg/L <0.0050 0.00720 36 0.00870 0.0205 81 0.0261 0.0266 1.9 0.0480 0.0330 37
Bromide mg/L <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0
Chloride mg/L 9.09 9.15 0.66 2.71 2.73 0.74 1.11 1.10 0.90 8.52 8.54 0.23
Fluoride mg/L 0.147 0.148 0.68 0.145 0.148 2.0 0.151 0.152 0.66 0.200 0.203 1.5
Ion Balance % - - - 97 99 2.0 102 97 4.6 99 122 21
Nitrate (as N) mg/L 0.205 0.203 1.0 0.0105 0.0166 45 0.155 0.158 1.9 0.0784 0.0416 61
Nitrite (as N) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 0.00570 0.00760 29 <0.0010 <0.0010 0
Total Kjeldahl Nitrogen mg/L 0.139 0.134 3.7 0.0920 0.0790 15 0.306 0.358 16 0.183 0.0990 60
Orthophosphate-Dissolved (as P) mg/L 0.00230 0.00230 0 0.00110 <0.0010 9.5 0.00160 <0.0010 46 0.00180 0.00110 48
Total Phosphorus mg/L 0.00390 0.00400 2.5 0.00290 <0.0020 37 0.0103 0.0313 101 0.00530 0.00770 37
Sulphate (SO4) mg/L 40 40 0.25 56 56 0.36 133 142 6.5 25 25 0
Organic/Inorganic Carbon    
Total Organic Carbon mg/L 2.22 2.11 5.1 1.06 0.910 15 3.68 3.77 2.4 1.30 1.41 8.1
Dissolved Organic Carbon mg/L 2.05 2.06 0.49 1.03 1.04 1.0 3.59 3.53 1.7 1.33 1.28 3.8
Total Metals    
Aluminum (Al) mg/L <0.0030 <0.0030 0 0.00600 0.00410 38 0.0327 0.0110 99 0.0106 0.0684 146
Antimony (Sb) mg/L 0.000130 0.000110 17 <0.00010 <0.00010 0 <0.00010 0.000130 26 <0.00010 0.000120 18
Arsenic (As) mg/L 0.000160 0.000160 0 0.000180 0.000130 32 0.000260 0.000270 3.8 0.000440 0.000480 8.7
Barium (Ba) mg/L 0.162 0.156 3.8 0.144 0.147 2.1 0.0870 0.0850 2.3 0.129 0.131 1.5
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L 0.0150 0.0150 0 0.0150 0.0150 0 0.0190 0.0190 0 0.0100 0.0110 9.5
Cadmium (Cd) µg/L 0.0313 0.0331 5.6 0.0164 0.0182 10 0.0123 0.00830 39 0.0112 0.0266 81
Calcium (Ca) mg/L 70 69 2.3 61 62 0.49 66 65 1.1 67 66 0.90
Chromium (Cr) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000190 0.000160 17 0.000140 0.000250 56
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 0.140 33
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L 0.0140 0.0100 33 0.0250 0.0220 13 0.0440 0.0260 51 0.447 0.563 23
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 0.0000520 <0.000050 0 0.0000590 0.000203 110
Lithium (Li) mg/L 0.00960 0.00940 2.1 0.00980 0.00980 0 0.00820 0.00860 4.8 0.00680 0.00700 2.9
Magnesium (Mg) mg/L 17 17 0.59 17 17 3.6 24 24 2.1 21 22 0.47
Manganese (Mn) mg/L 0.00191 0.00189 1.1 0.00163 0.00178 8.8 0.00318 0.00242 27 0.0317 0.0375 17
Mercury (Hg) µg/L 0.000740 0.000750 1.3 <0.00050 <0.00050 0 <0.00050 0.000550 9.5 <0.00050 <0.00050 0
Molybdenum (Mo) mg/L 0.000713 0.000685 4.0 0.000760 0.000782 2.9 0.000620 0.000729 16 0.00149 0.00143 4.1
Nickel (Ni) mg/L 0.00130 <0.00050 89 <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.000510 0.000690 30
Potassium (K) mg/L 0.921 0.919 0.22 0.98 0.99 0.71 0.755 0.762 0.92 0.768 0.801 4.2
Selenium (Se) µg/L 0.863 0.859 0.46 0.924 0.95 2.8 1.89 2.12 11 0.941 0.96 2.1
Silicon (Si) mg/L 2.50 2.49 0.40 2.80 2.76 1.4 1.37 1.37 0 3.13 3.17 1.3
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 7.35 7.35 0 4.29 4.26 0.70 6.97 7.15 2.5 3.55 3.59 1.1
Strontium (Sr) mg/L 0.299 0.297 0.67 0.271 0.276 1.8 0.251 0.253 0.79 0.181 0.183 1.1
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000612 0.000605 1.2 0.000470 0.000472 0.42 0.000859 0.000858 0.12 0.00139 0.00141 1.4
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 0.000530 5.8
Zinc (Zn) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 0.00340 <0.0030 13 <0.0030 <0.0030 0
Dissolved Metals    
Aluminum (Al) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0
Antimony (Sb) mg/L <0.00010 0.000110 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Arsenic (As) mg/L 0.000140 0.000150 6.9 0.000160 0.000140 13 0.000230 0.000240 4.3 0.000400 0.000410 2.5
Barium (Ba) mg/L 0.164 0.170 3.6 0.146 0.153 4.7 0.0892 0.0868 2.7 0.145 0.144 0.69
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L 0.0170 0.0170 0 0.0160 0.0160 0 0.0190 0.0190 0 <0.010 <0.010 0
Cadmium (Cd) µg/L 0.0365 0.0372 1.9 0.00990 0.0157 45 0.00680 0.00790 15 <0.0050 <0.0050 0
Calcium (Ca) mg/L 73 72 0.41 59 62 4.0 63 63 1.1 67 67 0.15
Chromium (Cr) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000270 <0.00010 92 <0.00010 <0.00010 0
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L <0.010 <0.010 0 0.0110 0.0100 9.5 0.0120 0.0110 8.7 0.0670 0.0690 2.9
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.0102 0.0104 1.9 0.00990 0.00990 0 0.00900 0.00910 1.1 0.00690 0.00700 1.4
Magnesium (Mg) mg/L 18 18 0 17 18 1.1 24 23 3.5 22 21 2.3
Manganese (Mn) mg/L 0.00174 0.00177 1.7 0.000420 0.000480 13 0.000760 0.000960 23 0.00723 0.000880 157
Mercury (Hg) mg/L <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0
Molybdenum (Mo) mg/L 0.000724 0.000721 0.42 0.000743 0.000750 0.94 0.000677 0.000656 3.2 0.00150 0.00147 2.0
Nickel (Ni) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Potassium (K) mg/L 0.98 0.99 0.92 0.98 1.00 1.7 0.911 0.822 10 0.880 0.872 0.91
Selenium (Se) µg/L 0.947 1.06 11 1.11 1.11 0 2.41 2.34 2.9 1.09 1.04 4.7
Silicon (Si) mg/L 2.54 2.51 1.2 2.70 2.86 5.8 1.27 1.26 0.79 3.12 3.07 1.6
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 7.80 7.65 1.9 4.58 4.55 0.66 7.48 7.11 5.1 3.82 3.75 1.8
Strontium (Sr) mg/L 0.308 0.303 1.6 0.263 0.267 1.5 0.251 0.253 0.79 0.188 0.188 0
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000605 0.000614 1.5 0.000548 0.000557 1.6 0.000878 0.000902 2.7 0.00137 0.00137 0
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Zinc (Zn) mg/L 0.00200 0.00130 42 <0.0010 0.00210 0 0.00130 0.00110 17 <0.0010 <0.0010 0

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
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RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-
" = no data/not calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.

Analyte Units
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Table C.13:  Field Duplicate Results for Water Chemistry Analyses, 2018 and 2019

Physical Tests

Specific Conductance µS/cm 384 384 0 272 278 2.2 380 387 1.8 328 313 4.7 212 217 2.3
Hardness (as CaCO3) mg/L 194 204 5.0 151 141 6.8 203 201 1.0 161 160 0.62 111 112 0.90
pH pH 8.36 8.39 0.36 8.16 8.28 1.5 8.32 8.35 0.36 8.42 8.40 0.24 8.91 8.90 0.11
ORP mV 432 445 3.0 206 305 39 345 356 3.1 318 327 2.8 267 309 15
Total Suspended Solids mg/L 3.60 2.20 48 2.40 1.40 53 11 16 39 2.70 5.90 74 1.00 1.70 52
Total Dissolved Solids mg/L 224 215 4.1 168 164 2.4 259 271 4.5 211 203 3.9 140 139 0.72
Turbidity NTU 2.40 2.56 6.5 0.880 1.22 32 36 45 24 1.29 1.56 19 0.830 0.850 2.4
Anions and Nutrients

Alkalinity, Total (as CaCO3) mg/L 176 171 2.9 148 144 2.7 172 170 1.2 124 125 0.80 84 83 1.2
Ammonia, Total (as N) mg/L 0.0231 0.0174 28 0.0254 0.0266 4.6 0.177 0.184 3.9 0.0277 0.0265 4.4 0.0254 0.0270 6.1
Bromide mg/L <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0
Chloride mg/L 4.45 4.49 0.89 1.65 1.70 3.0 19 19 3.7 1.30 1.26 3.1 1.55 1.54 0.65
Fluoride mg/L 0.168 0.170 1.2 0.119 0.123 3.3 0.0940 0.0990 5.2 0.176 0.167 5.2 0.160 0.156 2.5
Ion Balance % 97 104 7.5 101 97 4.0 116 116 0 98 98 0 95 97 2.0
Nitrate (as N) mg/L 0.0127 0.0386 101 <0.0050 0.00560 11 0.0404 0.0265 42 0.147 0.135 8.5 <0.0050 <0.0050 0
Nitrite (as N) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 0.00170 0.00150 13 0.00450 0.00440 2.2 <0.0010 <0.0010 0
Total Kjeldahl Nitrogen mg/L 0.325 0.321 1.2 0.286 0.161 56 0.591 1.46 85 0.404 0.267 41 0.369 0.359 2.7
Orthophosphate-Dissolved (as P) mg/L <0.0010 0.00120 0 0.00150 0.00120 22 0.00250 <0.0010 86 0.00190 0.0582 187 0.00100 0.00160 46
Total Phosphorus mg/L 0.0114 0.0124 8.4 0.00680 0.00590 14 0.0522 0.0759 37 0.0141 0.0127 10 0.00690 0.00890 25
Sulphate (SO4) mg/L 26 26 0.39 5.93 6.04 1.8 6.80 6.93 1.9 42 40 3.7 34 34 0.30
Organic/Inorganic Carbon

Total Organic Carbon mg/L 3.23 3.52 8.6 3.79 3.45 9.4 6.39 12 59 4.36 4.14 5.2 4.23 4.42 4.4
Dissolved Organic Carbon mg/L 3.18 3.21 0.94 3.84 3.77 1.8 5.31 6.43 19 3.37 3.28 2.7 4.05 3.65 10
Total Metals

Aluminum (Al) mg/L 0.0230 0.0252 9.1 0.00800 0.00590 30 0.443 0.523 17 0.0386 0.0586 41 0.0148 0.0165 11
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000250 0.000290 15 0.000140 0.000140 0 0.000170 0.000170 0
Arsenic (As) mg/L 0.000370 0.000380 2.7 0.000540 0.000490 9.7 0.00165 0.00162 1.8 0.000360 0.000400 11 0.000780 0.000790 1.3
Barium (Ba) mg/L 0.113 0.113 0 0.145 0.127 13 0.218 0.211 3.3 0.0778 0.0814 4.5 0.0489 0.0511 4.4
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 0.0340 0.0390 14 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 0.0120 0.0120 0 0.0180 0.0190 5.4 <0.010 <0.010 0 <0.010 <0.010 0
Cadmium (Cd) µg/L 0.00790 0.00750 5.2 0.00740 0.00510 37 0.0388 0.0662 52 0.0141 0.0172 20 0.00640 0.00650 1.6
Calcium (Ca) mg/L 52 51 2.7 38 35 7.1 59 59 1.5 39 38 0.52 22 22 1.8
Chromium (Cr) mg/L 0.000120 0.000110 8.7 <0.00010 <0.00010 0 0.000710 0.000900 24 0.000250 0.000250 0 0.000120 0.000150 22
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 0.340 0.390 14 0.110 0.130 17 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.00167 0.00310 60 0.000570 0.000580 1.7 <0.00050 <0.00050 0
Iron (Fe) mg/L 0.0940 0.0950 1.1 0.294 0.267 9.6 2.21 2.30 4.0 0.135 0.158 16 0.105 0.105 0
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 0.000778 0.00125 47 0.000116 0.000145 22 <0.000050 0.0000510 0
Lithium (Li) mg/L 0.00640 0.00620 3.2 0.00730 0.00720 1.4 0.00300 0.00320 6.5 0.00660 0.00640 3.1 0.00690 0.00670 2.9
Magnesium (Mg) mg/L 17 17 2.4 14 12 10 13 13 2.3 15 15 0 14 14 0.72
Manganese (Mn) mg/L 0.0117 0.0126 7.4 0.0280 0.0251 11 0.0346 0.0273 24 0.0250 0.0288 14 0.00650 0.00656 0.92
Mercury (Hg) µg/L 0.000720 0.000700 2.8 <0.00050 <0.00050 0 0.00205 0.00127 47 0.000550 0.000750 31 <0.00050 <0.00050 0
Molybdenum (Mo) mg/L 0.000849 0.000834 1.8 0.000960 0.000961 0.10 0.00103 0.00109 5.7 0.00103 0.00105 1.9 0.000803 0.000796 0.88
Nickel (Ni) mg/L <0.00050 <0.00050 0 0.000610 <0.00050 0 0.00191 0.00222 15 <0.00050 0.000560 11 0.000510 0.000520 1.9
Potassium (K) mg/L 0.619 0.617 0.32 0.887 0.793 11 1.79 2.53 34 0.386 0.389 0.77 0.316 0.337 6.4
Selenium (Se) µg/L 1.89 1.89 0 0.0910 0.118 26 0.417 0.359 15 4.41 4.41 0 2.01 1.95 3.0
Silicon (Si) mg/L 1.32 1.30 1.5 1.55 1.51 2.6 1.81 1.74 3.9 0.870 0.900 3.4 3.01 2.96 1.7
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 0.0000120 18 <0.000010 <0.000010 0 0.0000180 0.0000340 62
Sodium (Na) mg/L 3.90 3.76 3.7 2.87 2.64 8.3 13 15 9.3 2.24 2.21 1.3 2.31 2.51 8.3
Strontium (Sr) mg/L 0.152 0.154 1.3 0.159 0.158 0.63 0.136 0.140 2.9 0.142 0.142 0 0.104 0.107 2.8
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 0.0000190 0.0000220 15 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 0.000190 62 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000607 0.000603 0.66 0.000253 0.000251 0.79 0.000558 0.000582 4.2 0.000771 0.000762 1.2 0.000490 0.000483 1.4
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.00248 0.00265 6.6 <0.00050 <0.00050 0 0.000950 0.000950 0
Zinc (Zn) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 0.0153 0.0271 56 0.0339 0.00660 135 <0.0030 0.0149 133
Dissolved Metals

Aluminum (Al) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 0.0152 0.0351 79 <0.0030 <0.0030 0 <0.0030 <0.0030 0
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 0.000240 0.000260 8.0 0.000130 0.000130 0 0.000160 0.000160 0
Arsenic (As) mg/L 0.000320 0.000350 9.0 0.000420 0.000450 6.9 0.00100 0.00104 3.9 0.000390 0.000350 11 0.000680 0.000660 3.0
Barium (Ba) mg/L 0.114 0.112 1.8 0.133 0.129 3.1 0.207 0.211 1.9 0.0805 0.0798 0.87 0.0470 0.0477 1.5
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 0.0110 0.0110 0 0.0180 0.0190 5.4 <0.010 <0.010 0 <0.010 <0.010 0
Cadmium (Cd) µg/L <0.0050 <0.0050 0 <0.0050 <0.0050 0 0.0145 0.0180 22 <0.0050 0.00540 7.7 <0.0050 <0.0050 0
Calcium (Ca) mg/L 51 55 7.8 39 35 11 60 59 1.2 39 39 0.26 22 22 1.4
Chromium (Cr) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.00133 0.00181 31 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L 0.0330 0.0340 3.0 0.124 0.125 0.80 0.312 0.463 39 <0.010 <0.010 0 0.0340 0.0350 2.9
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 0.000186 0.000284 42 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.00600 0.00640 6.5 0.00740 0.00700 5.6 0.00250 0.00250 0 0.00660 0.00660 0 0.00650 0.00650 0
Magnesium (Mg) mg/L 16 16 0 13 13 0 13 13 1.5 16 15 1.3 14 14 3.6
Manganese (Mn) mg/L 0.000660 0.000720 8.7 0.00292 0.00449 42 0.000440 0.000680 43 0.000240 0.000240 0 0.000720 0.000670 7.2
Mercury (Hg) mg/L <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0
Molybdenum (Mo) mg/L 0.000799 0.000864 7.8 0.00100 0.000951 4.6 0.00101 0.00101 0 0.00106 0.00107 0.94 0.000836 0.000754 10
Nickel (Ni) mg/L <0.00050 <0.00050 0 0.000570 0.000500 13 0.00116 0.00127 9.1 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Potassium (K) mg/L 0.626 0.624 0.32 0.905 0.858 5.3 2.13 2.47 15 0.380 0.372 2.1 0.281 0.290 3.2
Selenium (Se) µg/L 2.40 2.36 1.7 0.104 0.0980 5.9 0.408 0.315 26 4.91 4.96 1.0 2.38 2.47 3.7
Silicon (Si) mg/L 1.26 1.29 2.4 1.40 1.48 5.6 0.96 1.00 3.5 0.767 0.758 1.2 2.67 2.77 3.7
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 3.57 3.56 0.28 2.89 2.79 3.5 14 15 4.1 2.31 2.27 1.7 2.18 2.17 0.46
Strontium (Sr) mg/L 0.148 0.154 4.0 0.169 0.151 11 0.136 0.131 3.7 0.141 0.139 1.4 0.106 0.105 0.95
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000574 0.000592 3.1 0.000245 0.000236 3.7 0.000528 0.000539 2.1 0.000768 0.000746 2.9 0.000471 0.000474 0.63
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 0.000620 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Zinc (Zn) mg/L <0.0010 <0.0010 0 <0.0020 0.00110 58 0.00280 0.00940 108 <0.0010 <0.0010 0 <0.0010 0.00110 9.5

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RG_EVPPS RG_ERIMF RG_ERWSF RG_STPD

20192019 2018 2018 2018
Analyte Units

24-Jul-18 RPD 

(%)

24-Jul-18 RPD 

(%)

5-Sep-19 RPD 

(%)

18-Jul-19 RPD 

(%)

24-Jul-18 RPD 

(%)

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" = no data/not 
calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.
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Table C.13:  Field Duplicate Results for Water Chemistry Analyses, 2018 and 2019

Physical Tests  
Specific Conductance µS/cm 442 447 1.1 380 385 1.3 312 314 0.64 327 324 0.92 283 284 0.35
Hardness (as CaCO3) mg/L 231 237 2.6 205 203 1.0 178 174 2.3 183 188 2.7 150 146 2.7
pH pH 8.10 8.08 0.25 8.29 8.33 0.48 8.39 8.38 0.12 8.40 8.42 0.24 8.28 8.27 0.12
ORP mV 324 320 1.2 430 387 11 312 399 24 454 441 2.9 390 440 12
Total Suspended Solids mg/L 2.70 1.10 84 2.20 1.60 32 <1.0 <1.0 0 <1.0 1.40 33 <1.0 1.40 33
Total Dissolved Solids mg/L 260 266 2.3 236 239 1.3 181 188 3.8 182 178 2.2 168 171 1.8
Turbidity NTU 1.02 0.870 16 2.96 2.99 1.0 0.530 0.530 0 0.420 0.430 2.4 0.810 1.59 65
Anions and Nutrients    
Alkalinity, Total (as CaCO3) mg/L 246 238 3.3 195 194 0.51 180 178 1.1 179 178 0.56 - - -
Ammonia, Total (as N) mg/L 0.00600 0.0110 59 0.0156 0.0161 3.2 0.00770 <0.0050 43 <0.0050 <0.0050 0 - - -
Bromide mg/L <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0 <0.050 <0.050 0
Chloride mg/L 8.34 7.36 12 3.04 3.04 0 <0.50 <0.50 0 <0.50 <0.50 0 <0.50 <0.50 0
Fluoride mg/L 0.0990 0.103 4.0 0.131 0.133 1.5 0.178 0.182 2.2 0.0730 0.0730 0 0.0620 0.0610 1.6
Ion Balance % 93 99 5.9 97 97 0.72 99 97 1.5 103 105 1.9 - - -
Nitrate (as N) mg/L 0.0106 0.0527 133 0.00550 0.00600 8.7 <0.0050 <0.0050 0 0.0187 0.0160 16 <0.0050 <0.0050 0
Nitrite (as N) mg/L <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0
Total Kjeldahl Nitrogen mg/L 0.0900 1.41 176 0.222 0.193 14 0.142 <0.050 96 <0.050 <0.050 0 0.247 0.267 7.8
Orthophosphate-Dissolved (as P) mg/L 0.00180 0.00190 5.4 0.00160 0.00160 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0
Total Phosphorus mg/L 0.00270 0.00320 17 0.00690 0.00760 9.7 0.00370 0.00380 2.7 0.00220 0.00260 17 0.00780 0.00650 18
Sulphate (SO4) mg/L 5.46 5.50 0.73 19 19 0 2.43 2.43 0 1.63 1.63 0 1.21 1.17 3.4
Organic/Inorganic Carbon       
Total Organic Carbon mg/L 2.01 2.07 2.9 2.89 2.88 0.35 1.91 1.96 2.6 <0.50 <0.50 0 4.74 4.69 1.1
Dissolved Organic Carbon mg/L 1.81 1.83 1.1 2.15 2.76 25 1.40 1.65 16 <0.50 <0.50 0 4.68 4.74 1.3
Total Metals        
Aluminum (Al) mg/L 0.00350 0.00470 29 0.0144 0.0170 17 0.0112 0.00980 13 0.00740 0.00730 1.4 0.00360 0.00510 34
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 0.000100 0
Arsenic (As) mg/L 0.000260 0.000260 0 0.000410 0.000460 11 0.000240 0.000210 13 0.000280 0.000320 13 0.000510 0.000460 10
Barium (Ba) mg/L 0.165 0.171 3.6 0.120 0.123 2.5 0.0423 0.0440 3.9 0.0263 0.0273 3.7 0.0250 0.0245 2.0
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 0.0100 0.0110 9.5 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Cadmium (Cd) µg/L 0.00510 <0.0050 2.0 <0.0050 <0.0050 0 <0.0050 <0.0050 0 <0.0050 <0.0050 0 <0.0050 <0.0050 0
Calcium (Ca) mg/L 71 72 1.4 57 59 3.3 46 47 2.3 56 56 1.4 50 50 1.0
Chromium (Cr) mg/L <0.00010 <0.00010 0 0.000100 0.000100 0 0.000160 0.000120 29 0.000220 0.000220 0 0.000130 <0.00010 26
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L 0.176 0.191 8.2 0.593 0.619 4.3 0.0450 0.0420 6.9 <0.010 <0.010 0 0.0290 0.0310 6.7
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.00230 0.00230 0 0.00440 0.00450 2.2 <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0
Magnesium (Mg) mg/L 14 14 0 15 16 2.6 15 13 12 11 11 4.6 8.47 8.22 3.0
Manganese (Mn) mg/L 0.0123 0.0137 11 0.132 0.137 3.7 0.00171 0.00170 0.59 0.000280 0.000290 3.5 0.00263 0.00285 8.0
Mercury (Hg) µg/L <0.00050 <0.00050 0 0.000570 0.000580 1.7 0.000700 0.000660 5.9 - - - 0.000560 0.000670 18
Molybdenum (Mo) mg/L 0.000543 0.000539 0.74 0.000860 0.000859 0.12 0.000397 0.000374 6.0 0.000234 0.000225 0 0.000294 0.000268 9.3
Nickel (Ni) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Potassium (K) mg/L 0.542 0.535 1.3 1.06 1.06 0 0.416 0.406 2.4 0.270 0.279 3.3 0.285 0.275 3.6
Selenium (Se) µg/L 0.127 0.149 16 0.466 0.467 0.21 0.110 0.133 19 0.218 0.242 10 0.260 0.271 4.1
Silicon (Si) mg/L 3.03 3.12 2.9 4.64 4.67 0.64 3.21 3.12 2.8 2.25 2.32 3.1 3.31 3.21 3.1
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 5.84 5.81 0.52 2.93 3.05 4.0 0.762 0.735 3.6 0.598 0.630 5.2 0.728 0.707 2.9
Strontium (Sr) mg/L 0.106 0.107 0.94 0.186 0.190 2.1 0.0622 0.0607 2.4 0.0504 0.0536 6.2 0.0485 0.0472 2.7
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000376 0.000383 1.8 0.000367 0.000370 0.81 0.000321 0.000328 2.2 0.000258 0.000267 3.4 0.000328 0.000328 0
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 0.000510 0.000540 5.7 <0.00050 <0.00050 0
Zinc (Zn) mg/L <0.0030 <0.0030 0 <0.0030 0.00480 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0
Dissolved Metals

Aluminum (Al) mg/L <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0 <0.0030 <0.0030 0
Antimony (Sb) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Arsenic (As) mg/L 0.000200 0.000190 5.1 0.000350 0.000340 2.9 0.000250 0.000240 4.1 0.000270 0.000270 0 0.000410 0.000440 7.1
Barium (Ba) mg/L 0.168 0.161 4.3 0.112 0.111 0.90 0.0398 0.0408 2.5 0.0284 0.0283 0.35 0.0241 0.0254 5.3
Beryllium (Be) µg/L <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0 <0.020 <0.020 0
Bismuth (Bi) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Boron (B) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Cadmium (Cd) µg/L <0.0050 <0.0050 0 <0.0050 <0.0050 0 <0.0050 <0.0050 0 <0.0050 <0.0050 0 <0.0050 <0.0050 0
Calcium (Ca) mg/L 70 73 2.9 58 57 1.6 48 47 3.4 54 56 2.9 47 45 3.5
Chromium (Cr) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 0.000100 0 0.000140 0.000150 6.9 <0.00010 <0.00010 0
Cobalt (Co) µg/L <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0 <0.10 <0.10 0
Copper (Cu) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Iron (Fe) mg/L 0.0300 0.0300 0 0.168 0.162 3.6 0.0120 0.0130 8.0 <0.010 <0.010 0 <0.010 <0.010 0
Lead (Pb) mg/L <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0 <0.000050 <0.000050 0
Lithium (Li) mg/L 0.00230 0.00240 4.3 0.00420 0.00420 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0 <0.0010 <0.0010 0
Magnesium (Mg) mg/L 13 14 1.5 15 15 0 14 14 0.72 12 12 0.86 8.09 7.95 1.7
Manganese (Mn) mg/L 0.000370 0.000370 0 0.0133 0.0116 14 0.000120 0.000160 29 0.000150 0.000150 0 0.000160 0.000190 17
Mercury (Hg) mg/L <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0 <0.0000050 <0.0000050 0
Molybdenum (Mo) mg/L 0.000502 0.000509 1.4 0.000810 0.000797 1.6 0.000403 0.000384 4.8 0.000215 0.000214 0.47 0.000353 0.000325 8.3
Nickel (Ni) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Potassium (K) mg/L 0.610 0.590 3.3 1.06 1.02 3.8 0.422 0.440 4.2 0.312 0.308 1.3 0.293 0.301 2.7
Selenium (Se) µg/L 0.153 0.150 2.0 0.591 0.586 0.85 0.191 0.133 36 0.235 0.270 14 0.316 0.318 0.63
Silicon (Si) mg/L 3.00 3.17 5.5 4.35 4.33 0.46 3.10 3.07 1.0 2.27 2.33 2.6 3.53 3.44 2.6
Silver (Ag) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Sodium (Na) mg/L 5.85 6.08 3.9 2.93 2.89 1.4 0.774 0.804 3.8 0.616 0.614 0.33 0.787 0.784 0.38
Strontium (Sr) mg/L 0.103 0.105 1.9 0.187 0.185 1.1 0.0661 0.0641 3.1 0.0548 0.0554 1.1 0.0528 0.0495 6.5
Thallium (Tl) mg/L <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0 <0.000010 <0.000010 0
Tin (Sn) mg/L <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0 <0.00010 <0.00010 0
Titanium (Ti) mg/L <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0 <0.010 <0.010 0
Uranium (U) mg/L 0.000384 0.000391 1.8 0.000364 0.000361 0.83 0.000342 0.000333 2.7 0.000299 0.000299 0 0.000341 0.000326 4.5
Vanadium (V) mg/L <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0 <0.00050 <0.00050 0
Zinc (Zn) mg/L <0.0010 <0.0010 0 0.00210 0.00110 63 0.00130 0.00200 42 <0.0010 <0.0010 0 <0.0010 <0.0010 0

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 

RG_FL17RG_EROL RG_DOMRS RG_FLOX RG_FLA1

2018 2019 2019 2019 2019

RPD 

(%)

3-Aug-18 RPD 

(%)

10-Sep-19 RPD 

(%)

9-Sep-19 RPD 

(%) L2346303  L2346303

15-May-19 RPD 

(%)

20-May-19

L2141586

Analyte Units

RPD = relative percent difference; % = percent; µS/cm = microSiemens per centimetre; CaCO3 = calcium carbonate; mg/L = milligrams per litre; < = less than; NTU = Nephelometric Turbidity Units;    "-" = no data/not 
calculated; µg/L = micrograms per litre; LRL = Laboratory Reporting Limit.

L2274557 L2277305

Page 8 of 8



ISQG PEL 2018 2019 2018 2019 2018 2019 2018 2019

Physical Tests

% Moisture % - - 0.25 0.25 - - - - 0 0
pH (1:2 soil:water) pH units - - 0.10 0.10 - - - - 5 (2.7%) 0
pH (1:9) pH units - - 0.10 0.10 - - - - 0 0
Particle Size

% Gravel (>2mm) % - - 1.0 1.0 - - - - 154 (84%) 111 (87%)
% Sand (2.00mm - 1.00mm) % - - 1.0 1.0 - - - - 128 (70%) 107 (84%)
% Sand (1.00mm - 0.50mm) % - - 1.0 1.0 - - - - 115 (63%) 95 (74%)
% Sand (0.50mm - 0.25mm) % - - 1.0 1.0 - - - - 82 (45%) 63 (49%)
% Sand (0.25mm - 0.125mm) % - - 1.0 1.0 - - - - 52 (28%) 43 (34%)
% Sand (0.125mm - 0.063mm) % - - 1.0 1.0 - - - - 36 (20%) 34 (27%)
% Silt (0.063mm - 0.0312mm) % - - 1.0 1.0 - - - - 0 0
% Silt (0.0312mm - 0.004mm) % - - 1.0 1.0 - - - - 0 0
% Clay (<4μm) % - - 1.0 1.0 - - - - 0 0
Organic/Inorganic Carbon 

Total Organic Carbon % - - 0.050 to 4.4 0.050 to 3.5 - - - - 0 0
Metals

Aluminum (Al) mg/kg - - 50 to 125 50 to 125 - - - - 1 (0.55%) 0
Antimony (Sb) mg/kg - - 0.10 to 0.25 0.10 to 0.25 - - - - 11 (6.0%) 11 (8.6%)
Arsenic (As) mg/kg 5.9 17 0.10 to 0.25 0.10 to 0.25 0 0 0 0 1 (0.55%) 0
Barium (Ba) mg/kg - - 0.50 to 6.25 0.50 to 6.25 - - - - 1 (0.55%) 0
Beryllium (Be) mg/kg - - 0.10 to 0.25 0.10 to 0.25 - - - - 15 (8.2%) 8 (6.3%)
Bismuth (Bi) mg/kg - - 0.20 to 0.50 0.20 to 0.50 - - - - 168 (92%) 127 (99%)
Boron (B) mg/kg - - 5.0 to 12.5 5.0 to 12.5 - - - - 17 (9.3%) 16 (13%)
Cadmium (Cd) mg/kg 0.6 3.5 0.020 to 0.050 0.020 to 0.050 0 0 0 0 1 (0.55%) 0
Calcium (Ca) mg/kg - - 50 to 125 50 to 125 - - - - 1 (0.55%) 0
Chromium (Cr) mg/kg 37.3 90 0.50 to 1.25 0.50 to 1.25 0 0 0 0 1 (0.55%) 0
Cobalt (Co) mg/kg - - 0.10 to 0.25 0.10 to 0.25 - - - - 1 (0.55%) 2 (1.6%)
Copper (Cu) mg/kg 35.7 197 0.50 to 1.25 0.50 to 1.25 0 0 0 0 1 (0.55%) 2 (1.6%)
Iron (Fe) mg/kg 21,200 43,766 50 to 125 50 to 125 0 0 0 0 1 (0.55%) 0
Lead (Pb) mg/kg 35 91.3 0.50 to 1.25 0.50 to 1.25 0 0 0 0 1 (0.55%) 1 (0.78%)
Lithium (Li) mg/kg - - 2.0 to 5.0 2.0 to 5.0 - - - - 14 (7.7%) 8 (6.3%)
Magnesium (Mg) mg/kg - - 20 to 50 20 to 50 - - - - 1 (0.55%) 0
Manganese (Mn) mg/kg 460 1,100 1 to 2.5 1 to 2.5 0 0 0 0 1 (0.55%) 0
Mercury (Hg) mg/kg 0.17 0.486 0.0050 0.0050 0 0 0 0 2 (1.1%) 0
Molybdenum (Mo) mg/kg - - 0.10 to 0.25 0.10 to 0.25 - - - - 1 (0.55%) 0
Nickel (Ni) mg/kg 16 75 0.50 to 1.25 0.50 to 1.25 0 0 0 0 1 (0.55%) 0
Phosphorus (P) mg/kg - - 50 to 125 50 to 125 - - - - 1 (0.55%) 0
Potassium (K) mg/kg - - 100 to 250 100 to 250 - - - - 2 (1.1%) 1 (0.78%)
Selenium (Se) mg/kg c c 0.20 to 0.50 0.20 to 0.50 0 0 0 0 1 (0.55%) 0
Silver (Ag) mg/kg 0.5 - 0.10 to 0.25 0.10 to 0.25 0 0 - - 41 (22%) 24 (19%)
Sodium (Na) mg/kg - - 50 to 125 50 to 125 - - - - 1 (0.55%) 1 (0.78%)
Strontium (Sr) mg/kg - - 0.50 to 1.25 0.50 to 1.25 - - - - 1 (0.55%) 0
Sulphur (S) mg/kg - - 1,000 to 2,500 1,000 to 2,500 - - - - 22 (12%) 9 (7.0%)
Thallium (Tl) mg/kg - - 0.050 to 0.125 0.050 to 0.125 - - - - 19 (10%) 8 (6.3%)
Tin (Sn) mg/kg - - 2.0 to 5.0 2.0 to 5.0 - - - - 176 (96%) 126 (98%)
Titanium (Ti) mg/kg - - 1.0 to 2.5 1.0 to 2.5 - - - - 1 (0.55%) 1 (0.78%)
Tungsten (W) mg/kg - - 0.50 to 1.25 0.50 to 1.25 - - - - 172 (94%) 125 (98%)
Uranium (U) mg/kg - - 0.050 to 0.125 0.050 to 0.125 - - - - 1 (0.55%) 0
Vanadium (V) mg/kg - - 0.20 to 0.50 0.20 to 0.50 - - - - 1 (0.55%) 0
Zinc (Zn) mg/kg 123 315 2.0 to 5.0 2.0 to 5.0 0 0 0 0 1 (0.55%) 0
Zirconium (Zr) mg/kg - - 1.0 to 2.5 1.0 to 2.5 - - - - 84 (46%) 62 (48%)
Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg 0.00671 0.0889 0.0050 to 0.35 0.0050 to 0.58 171 (93%) 112 (88%) 17 (9.3%) 23 (18%) 27 (15%) 128 (100%)
Acenaphthylene mg/kg 0.00587 0.128 0.0050 to 0.035 0.0050 to 0.066 110 (60%) 92 (72%) 0 0 21 (11%) 103 (80%)
Acridine mg/kg - - 0.010 to 0.67 0.010 to 0.59 - - - - 28 (15%) 126 (98%)
Anthracene mg/kg 0.0469 0.245 0.0040 to 0.12 0.0040 to 0.080 11 (6.0%) 7 (5.5%) 0 0 24 (13%) 103 (80%)
Benz(a)anthracene mg/kg 0.0317 0.385 0.010 to 0.070 0.010 to 0.35 16 (8.7%) 22 (17%) 0 0 13 (7.1%) 84 (66%)
Benzo(a)pyrene mg/kg 0.0319 0.782 0.010 to 0.10 0.010 to 0.080 17 (9.3%) 6 (4.7%) 0 0 19 (10%) 73 (57%)
Benzo(b&j)fluoranthene mg/kg - - 0.010 to 0.10 0.010 to 0.038 - - - - 3 (1.6%) 34 (27%)
Benzo(b+j+k)fluoranthene mg/kg - - - 0.015 to 0.23 - - - - - 40 (31%)
Benzo(e)pyrene mg/kg - - 0.010 to 0.10 0.010 to 0.038 - - - - 4 (2.2%) 35 (27%)
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.010 to 0.10 0.010 to 0.038 0 0 0 0 14 (7.7%) 58 (45%)
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.010 to 0.070 0.010 to 0.038 0 0 0 0 21 (11%) 89 (70%)
Chrysene mg/kg 0.0571 0.862 0.010 to 0.10 0.010 to 0.038 2 (1.1%) 0 0 0 1 (0.55%) 11 (8.6%)
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0050 to 0.050 0.0050 to 0.18 129 (70%) 95 (74%) 0 3 (2.3%) 34 (19%) 97 (76%)
Fluoranthene mg/kg 0.111 2.355 0.010 to 0.10 0.010 to 0.18 0 1 (0.78%) 0 0 8 (4.4%) 48 (38%)
Fluorene mg/kg 0.0212 0.144 0.010 to 0.07 0.010 to 0.038 51 (28%) 21 (16%) 0 0 2 (1.1%) 25 (20%)
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.010 to 0.070 0.010 to 0.050 0 0 0 0 21 (11%) 81 (63%)
1-Methylnaphthalene mg/kg - - 0.010 to 0.10 0.010 to 0.038 - - - - 0 11 (8.6%)
2-Methylnaphthalene mg/kg 0.0202 0.201 0.010 to 0.10 0.010 to 0.10 59 (32%) 25 (20%) 0 0 0 9 (7.0%)
Naphthalene mg/kg 0.0346 0.391 0.010 to 0.070 0.010 to 0.038 9 (4.9%) 2 (1.6%) 0 0 0 13 (10%)
Perylene mg/kg - - 0.010 to 0.073 0.010 to 0.17 - - - - 20 (11%) 75 (59%)
Phenanthrene mg/kg 0.0419 0.515 0.010 to 0.10 0.010 to 0.038 6 (3.3%) 0 0 0 0 1 (0.78%)
Pyrene mg/kg 0.053 0.875 0.010 to 0.10 0.010 to 0.038 2 (1.1%) 0 0 0 6 (3.3%) 37 (29%)
Quinoline mg/kg - - 0.010 to 0.070 0.010 to 0.038 - - - - 28 (15%) 128 (100%)

a The number of significant digits reported in the table is consistent with source material (e.g., BCMOECCS 2019) and laboratory reports.
b BC WSQG for the protection of freshwater aquatic life (BCMOE 2017). 
c The 2 mg/kg alert concentration from BCMOECCS (2019) was applied; there is currently no BC WSQG for selenium. 
d The total number of samples in 2018 was n = 183 (n = 160 sediment samples and n = 23 duplicate samples); in 2019, the total number of samples was n = 128 (n = 120 sediment samples 
and n = 8 duplicate samples). 

Shading indicates an LRL greater than the lowest BC WSQG (i.e., the ISQG).
Shading indicates an LRL greater than the both the upper BC WSQG (i.e., the PEL) and the lower BC WSQG (ISGQ).

Notes: BC WSQG = British Columbia Working Sediment Quality Guidelines; LRL = Laboratory Reporting Limit; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % 
= percent; > = greater than; mm = millimetres; < = less than; µm = micrometres; - = no data/not applicable; mg/kg = milligrams per kilogram; BCMOECCS = British Columbia Ministry of 
Environment and Climate Change Strategy.

Table C.14:  Laboratory Reporting Limit (LRL) Evaluation for Sediment Chemistry Analyses, 2018 and 2019 
a
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b Range of LRLs No. LRLs > ISQG No. LRLs > PEL
No. Sample Results

< LRL 
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Table C.15:  Field Duplicate Results for Sediment Chemistry Analyses, 2018 and 2019

Physical Tests

% Moisture % 84 84 0.24 32 33 3.1 48 46 5.1 21 23 11
pH (1:2 soil:water) pH units 8.01 7.93 1.0 8.10 8.24 1.7 8.05 7.96 1.1 8.11 8.26 1.8
Particle Size

% Gravel (> 2 mm) % <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 - 14 14 2.9
% Sand (2.0 mm - 0.063 mm) % 5.00 5.00 0 62 63 2.2 8.30 7.40 11 45 48 6.5
% Silt (0.063 mm - 4 µm) % 96 97 0.93 34 32 6.1 85 84 0.71 36 33 6.1
% Clay (<4 µm) % 3.50 2.80 22 5.30 5.50 3.7 9.70 11 14 6.00 5.60 6.9
Organic/Inorganic Carbon

Total Organic Carbon % 30 31 4.6 7.65 7.34 4.1 11 11 1.8 6.58 6.53 0.76
Metals

Aluminum (Al) mg/kg 7,090 8,820 22 4,600 5,870 24 6,640 7,320 9.7 3,080 3,900 23
Antimony (Sb) mg/kg 0.230 0.250 8.3 0.340 0.480 34 0.430 0.440 2.3 1.02 0.990 3.0
Arsenic (As) mg/kg 0.900 1.40 43 2.82 4.01 35 3.91 4.46 13 5.07 4.86 4.2
Barium (Ba) mg/kg 173 213 21 137 152 10 163 186 13 139 159 13
Beryllium (Be) mg/kg 0.190 0.240 23 0.340 0.450 28 0.480 0.490 2.1 0.520 0.530 1.9
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 9.50 10 7.1 5.30 5.70 7.3 6.60 7.30 10 <5.0 5.80 15
Cadmium (Cd) mg/kg 1.42 1.66 16 0.591 0.817 32 0.904 1.00 10 1.41 1.34 5.1
Calcium (Ca) mg/kg 22,600 31,800 34 147,000 199,000 30 123,000 140,000 13 30,700 29,800 3.0
Chromium (Cr) mg/kg 6.61 8.39 24 9.49 12 27 14 16 12 9.14 11 18
Cobalt (Co) mg/kg 1.32 1.80 31 3.07 4.09 28 5.10 5.54 8.3 3.71 3.61 2.7
Copper (Cu) mg/kg 13 15 16 7.46 9.80 27 11 12 8.4 12 12 3.4
Iron (Fe) mg/kg 2,670 3,690 32 8,280 11,500 33 9,880 11,000 11 9,340 9,690 3.7
Lead (Pb) mg/kg 8.35 9.73 15 4.18 5.68 30 7.06 7.82 10 6.43 6.26 2.7
Lithium (Li) mg/kg 5.20 7.00 30 8.30 10 22 14 15 3.4 3.00 3.20 6.5
Magnesium (Mg) mg/kg 5,510 7,060 25 26,600 36,600 32 31,200 34,100 8.9 6,840 6,920 1.2
Manganese (Mn) mg/kg 85 132 43 232 335 36 319 366 14 313 323 3.1
Mercury (Hg) mg/kg 0.108 0.117 8.0 0.0289 0.0294 1.7 0.0549 0.0471 15 0.0567 0.0545 4.0
Molybdenum (Mo) mg/kg 0.660 0.750 13 0.880 1.12 24 1.14 1.24 8.4 1.40 1.40 0
Nickel (Ni) mg/kg 4.64 6.51 34 14 19 31 21 23 9.0 20 19 6.3
Phosphorus (P) mg/kg 1,500 1,820 19 869 1,170 30 922 1,020 10 1,390 1,340 3.7
Potassium (K) mg/kg 530 650 20 1,140 1,350 17 1,410 1,550 9.5 1,010 1,350 29
Selenium (Se) mg/kg 1.33 1.61 19 0.910 1.18 26 2.99 3.44 14 1.46 1.33 9.3
Silver (Ag) mg/kg 0.110 0.140 24 0.100 0.140 33 0.190 0.210 10 0.240 0.240 0
Sodium (Na) mg/kg 111 130 16 110 151 31 101 113 11 63 68 7.6
Strontium (Sr) mg/kg 25 36 33 99 131 27 89 102 13 76 79 4.0
Sulphur (S) mg/kg 5,400 6,200 14 <1,000 <1,000 - <1,000 <1,000 - 2,700 3,200 17
Thallium (Tl) mg/kg <0.050 0.0570 13 0.126 0.157 22 0.171 0.194 13 0.216 0.268 21
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 145 147 1.4 12 16 24 25 28 9.4 19 26 32
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 1.70 1.89 11 0.682 0.919 30 0.711 0.750 5.3 1.38 1.44 4.3
Vanadium (V) mg/kg 6.29 8.30 28 18 23 25 23 26 12 35 42 18
Zinc (Zn) mg/kg 117 138 16 62 85 31 86 96 11 92 87 6.2
Zirconium (Zr) mg/kg 2.70 3.60 29 <1.0 <1.0 - <1.0 <1.0 - 3.10 5.00 47
Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg <0.040 <0.039 - <0.058 <0.065 - <0.056 <0.053 - 0.0100 0.0101 1.0
Acenaphthylene mg/kg <0.015 <0.014 - 0.00740 0.00800 7.8 <0.0080 <0.0080 - <0.0050 <0.0050 -
Acridine mg/kg 0.0760 <0.028 92 <0.010 <0.010 - <0.010 <0.010 - <0.020 <0.030 -
Anthracene mg/kg <0.012 <0.011 - <0.0040 <0.0040 - <0.0050 <0.0040 - <0.0040 <0.0040 -
Benz(a)anthracene mg/kg 0.0320 0.0300 6.5 0.0370 0.0380 2.7 <0.040 <0.030 - 0.0350 0.0370 5.6
Benzo(a)pyrene mg/kg <0.029 <0.028 - 0.0200 0.0210 4.9 0.0140 0.0170 19 0.0170 0.0190 11
Benzo(b&j)fluoranthene mg/kg 0.0690 0.0660 4.4 0.0780 0.0800 2.5 0.0550 0.0550 0 0.0510 0.0570 11
Benzo(b+j+k)fluoranthene mg/kg - - - - - - 0.0590 0.0580 1.7 - - -
Benzo(e)pyrene mg/kg 0.0680 0.0670 1.5 0.0760 0.0770 1.3 0.0560 0.0560 0 0.0490 0.0560 13
Benzo(g,h,i)perylene mg/kg <0.029 <0.028 - 0.0260 0.0270 3.8 0.0170 0.0160 6.1 0.0190 0.0180 5.4
Benzo(k)fluoranthene mg/kg <0.029 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Chrysene mg/kg 0.141 0.127 10 0.174 0.183 5.0 0.144 0.148 2.7 0.108 0.114 5.4
Dibenz(a,h)anthracene mg/kg <0.015 <0.014 - <0.015 <0.016 - <0.013 <0.012 - <0.0090 <0.0090 -
Fluoranthene mg/kg 0.0300 <0.028 6.9 0.0280 0.0280 0 0.0250 0.0250 0 0.0320 0.0310 3.2
Fluorene mg/kg 0.106 0.102 3.8 0.133 0.149 11 0.112 0.111 0.90 0.0240 0.0240 0
Indeno(1,2,3-c,d)pyrene mg/kg <0.029 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
1-Methylnaphthalene mg/kg 0.605 0.580 4.2 0.547 0.651 17 0.473 0.504 6.3 0.136 0.141 3.6
2-Methylnaphthalene mg/kg 1.01 0.982 2.8 0.752 0.912 19 0.729 0.772 5.7 0.145 0.149 2.7
Naphthalene mg/kg 0.273 0.268 1.8 0.144 0.170 17 0.170 0.177 4.0 0.0390 0.0400 2.5
Perylene mg/kg <0.029 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -
Phenanthrene mg/kg 0.442 0.418 5.6 0.586 0.608 3.7 0.533 0.549 3.0 0.245 0.246 0.41
Pyrene mg/kg 0.0380 0.0350 8.2 0.0480 0.0500 4.1 0.0510 0.0510 0 0.0570 0.0560 1.8
Quinoline mg/kg <0.029 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting Limit.
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Table C.15:  Field Duplicate Results for Sediment Chemistry Analyses, 2018 and 2019

Physical Tests

% Moisture % 68 74 8.6 80 81 0.37 63 61 2.1 73 74 0.82
pH (1:2 soil:water) pH units 8.17 7.81 4.5 8.24 8.22 0.24 7.67 7.73 0.78 7.24 7.27 0.41
Particle Size

% Gravel (> 2 mm) % 22 16 33 <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.0 mm - 0.063 mm) % 35 43 21 8.40 7.90 6.1 6.70 6.30 6.2 5.00 5.00 0
% Silt (0.063 mm - 4 µm) % 39 38 3.7 73 70 3.5 83 84 1.2 62 60 2.6
% Clay (<4 µm) % 3.90 3.60 8.0 21 24 14 13 13 2.3 36 39 6.1
Organic/Inorganic Carbon

Total Organic Carbon % 9.25 9.07 2.0 11 11 0.92 8.75 8.93 2.0 5.10 5.10 0
Metals

Aluminum (Al) mg/kg 4,590 3,800 19 2,140 2,080 2.8 8,860 9,750 9.6 16,100 13,000 21
Antimony (Sb) mg/kg 0.490 0.450 8.5 0.240 0.230 4.3 0.540 0.590 8.8 1.07 0.980 8.8
Arsenic (As) mg/kg 4.23 3.12 30 0.960 0.860 11 4.68 4.83 3.2 7.78 7.96 2.3
Barium (Ba) mg/kg 392 431 9.5 399 382 4.4 209 224 6.9 531 535 0.75
Beryllium (Be) mg/kg 0.380 0.350 8.2 0.130 0.120 8.0 0.660 0.690 4.4 1.17 0.950 21
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 6.50 5.60 15 7.80 8.60 9.8 13 16 22 18 12 39
Cadmium (Cd) mg/kg 3.20 3.51 9.2 7.07 7.14 0.99 1.63 1.58 3.1 1.64 1.54 6.3
Calcium (Ca) mg/kg 95,300 89,500 6.3 333,000 331,000 0.60 51,700 64,800 22 217,000 188,000 14
Chromium (Cr) mg/kg 10 7.95 24 3.78 3.70 2.1 21 25 16 30 23 30
Cobalt (Co) mg/kg 5.14 5.52 7.1 3.39 3.24 4.5 7.96 7.31 8.5 6.96 6.85 1.6
Copper (Cu) mg/kg 8.35 8.78 5.0 4.74 4.24 11 18 18 0 23 23 0.44
Iron (Fe) mg/kg 12,400 9,420 27 4,780 5,040 5.3 12,600 13,500 6.9 21,300 21,500 0.93
Lead (Pb) mg/kg 5.42 5.57 2.7 1.79 1.70 5.2 10 10 0 13 12 7.0
Lithium (Li) mg/kg 6.70 6.20 7.8 6.30 5.90 6.6 14 16 14 14 13 9.0
Magnesium (Mg) mg/kg 8,450 7,900 6.7 7,080 7,000 1.1 15,200 16,600 8.8 13,700 13,200 3.7
Manganese (Mn) mg/kg 7,330 8,510 15 5,240 6,040 14 312 354 13 509 524 2.9
Mercury (Hg) mg/kg 0.0269 0.0408 41 0.0158 0.0160 1.3 0.0824 0.0889 7.6 0.0889 0.0756 16
Molybdenum (Mo) mg/kg 2.32 2.42 4.2 7.23 8.20 13 0.860 1.11 25 2.97 2.90 2.4
Nickel (Ni) mg/kg 36 38 6.5 15 16 7.6 29 30 5.1 30 29 2.7
Phosphorus (P) mg/kg 1,270 1,000 24 420 415 1.2 1,460 1,490 2.0 1,610 1,650 2.5
Potassium (K) mg/kg 1,340 1,100 20 790 800 1.3 2,480 2,790 12 4,520 3,350 30
Selenium (Se) mg/kg 0.830 0.820 1.2 2.68 2.41 11 2.11 2.28 7.7 2.27 2.05 10
Silver (Ag) mg/kg 0.100 0.100 0 <0.10 <0.10 - 0.250 0.260 3.9 0.350 0.320 9.0
Sodium (Na) mg/kg 126 96 27 201 185 8.3 125 133 6.2 166 158 4.9
Strontium (Sr) mg/kg 98 92 7.0 238 232 2.6 55 63 14 236 216 8.8
Sulphur (S) mg/kg 2,700 2,100 25 9,600 8,800 8.7 1,400 1,400 0 8,800 8,500 3.5
Thallium (Tl) mg/kg 0.219 0.218 0.46 0.206 0.229 11 0.280 0.293 4.5 0.437 0.351 22
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 15 10 38 8.40 11 28 20 18 10 21 17 20
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 2.12 2.27 6.8 6.96 7.53 7.9 1.04 1.12 7.4 1.88 1.70 10
Vanadium (V) mg/kg 23 19 20 10 9.27 11 36 40 9.8 63 53 16
Zinc (Zn) mg/kg 75 71 5.9 43 42 3.8 127 127 0 139 140 0.72
Zirconium (Zr) mg/kg <1.0 <1.0 - <1.0 <1.0 - 1.20 <1.0 18 2.60 2.50 3.9
Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg <0.075 <0.070 - <0.045 <0.050 - <0.020 <0.033 - <0.014 <0.016 -
Acenaphthylene mg/kg 0.0117 <0.010 16 <0.013 <0.013 - <0.0065 <0.0050 - <0.0090 <0.0090 -
Acridine mg/kg <0.014 <0.11 - <0.09 <0.10 - <0.013 <0.010 - <0.018 <0.018 -
Anthracene mg/kg 0.0137 <0.013 5.2 <0.010 <0.010 - <0.0052 <0.0040 - <0.0072 <0.0072 -
Benz(a)anthracene mg/kg 0.0650 0.0430 41 0.0340 0.0370 8.5 0.0160 0.0260 48 0.0200 0.0250 22
Benzo(a)pyrene mg/kg 0.0370 0.0360 2.7 <0.025 <0.025 - <0.013 0.0110 17 <0.018 <0.018 -
Benzo(b&j)fluoranthene mg/kg 0.136 0.0920 39 0.0670 0.0770 14 0.0340 0.0530 44 0.0850 0.0900 5.7
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - - - -
Benzo(e)pyrene mg/kg 0.123 0.0910 30 0.0730 0.0880 19 0.0320 0.0500 44 0.0800 0.0840 4.9
Benzo(g,h,i)perylene mg/kg 0.0350 0.0800 78 <0.025 <0.025 - <0.013 0.0110 17 0.0260 0.0210 21
Benzo(k)fluoranthene mg/kg <0.014 0.0230 49 <0.025 <0.025 - <0.013 <0.010 - <0.018 <0.018 -
Chrysene mg/kg 0.285 0.163 54 0.144 0.159 9.9 0.0840 0.129 42 0.158 0.187 17
Dibenz(a,h)anthracene mg/kg 0.0210 0.0820 118 <0.013 <0.013 - <0.0065 <0.0070 - <0.012 <0.011 -
Fluoranthene mg/kg 0.0460 0.0420 9.1 <0.025 0.0250 - 0.0130 0.0210 47 0.0360 0.0400 11
Fluorene mg/kg 0.163 0.126 26 0.129 0.144 11 0.0540 0.0840 43 0.0430 0.0470 8.9
Indeno(1,2,3-c,d)pyrene mg/kg <0.014 0.0830 142 <0.025 <0.025 - <0.013 <0.010 - <0.018 <0.018 -
1-Methylnaphthalene mg/kg 0.922 0.888 3.8 0.592 0.688 15 0.269 0.418 43 0.136 0.151 10
2-Methylnaphthalene mg/kg 1.51 1.48 2.0 1.01 1.19 16 0.427 0.665 44 0.189 0.212 11
Naphthalene mg/kg 0.410 0.406 0.98 0.268 0.317 17 0.121 0.182 40 0.0510 0.0560 9.3
Perylene mg/kg <0.014 <0.020 - <0.025 <0.025 - 0.0540 0.0730 30 <0.018 <0.018 -
Phenanthrene mg/kg 1.06 0.772 31 0.438 0.463 5.5 0.230 0.387 51 0.238 0.260 8.8
Pyrene mg/kg 0.0840 0.0630 29 0.0390 0.0430 9.8 0.0200 0.0320 46 0.0520 0.0590 13
Quinoline mg/kg <0.014 <0.020 - <0.025 <0.025 - <0.013 <0.010 - <0.018 <0.018 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting Limit.
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Table C.15:  Field Duplicate Results for Sediment Chemistry Analyses, 2018 and 2019

Physical Tests

% Moisture % 84 86 2.6 84 84 0.83 46 46 1.5 59 75 23
pH (1:2 soil:water) pH units 7.83 7.91 1.0 7.57 7.61 0.53 8.01 8.03 0.25 7.95 7.96 0.13
Particle Size

% Gravel (> 2 mm) % <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.0 mm - 0.063 mm) % 8.10 5.30 42 14 11 28 34 37 7.9 5.00 5.00 0
% Silt (0.063 mm - 4 µm) % 82 85 3.1 76 80 4.1 62 60 4.6 86 86 0.46
% Clay (<4 µm) % 12 13 7.3 11 11 4.7 5.90 5.40 8.8 13 12 1.6
Organic/Inorganic Carbon

Total Organic Carbon % 4.70 5.10 8.2 7.60 9.00 17 5.01 4.01 22 5.20 5.54 6.3
Metals

Aluminum (Al) mg/kg 452 316 35 884 1,240 34 6,240 7,050 12 9,320 7,580 21
Antimony (Sb) mg/kg <0.10 <0.10 - <0.10 <0.10 - 0.450 0.480 6.5 0.720 0.650 10
Arsenic (As) mg/kg 0.370 0.290 24 0.470 0.840 56 5.22 5.44 4.1 7.81 7.17 8.5
Barium (Ba) mg/kg 529 527 0.38 395 479 19 119 127 6.5 178 160 11
Beryllium (Be) mg/kg <0.10 <0.10 - <0.10 <0.10 - 0.460 0.510 10 0.700 0.620 12
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 6.30 6.80 7.6 <5.0 <5.0 - 7.90 9.30 16 11 7.90 32
Cadmium (Cd) mg/kg 0.111 0.107 3.7 0.192 0.291 41 0.761 0.840 9.9 1.32 1.22 7.9
Calcium (Ca) mg/kg 367,000 342,000 7.1 270,000 291,000 7.5 48,300 48,400 0.21 105,000 96,900 8.0
Chromium (Cr) mg/kg 4.63 4.56 1.5 4.13 13 103 16 17 9.8 22 18 17
Cobalt (Co) mg/kg 0.170 0.150 13 0.400 0.720 57 4.17 4.45 6.5 5.77 5.42 6.3
Copper (Cu) mg/kg 0.930 0.830 11 2.78 4.01 36 10 11 7.5 15 14 6.1
Iron (Fe) mg/kg 454 401 12 1,520 2,390 45 11,000 11,700 6.2 17,000 15,700 8.0
Lead (Pb) mg/kg 0.990 0.960 3.1 2.13 3.05 36 6.12 6.55 6.8 8.82 8.19 7.4
Lithium (Li) mg/kg <2.0 <2.0 - <2.0 <2.0 - 10 11 8.3 15 13 18
Magnesium (Mg) mg/kg 6,270 6,310 0.64 4,490 5,590 22 13,500 13,400 0.74 19,100 17,800 7.0
Manganese (Mn) mg/kg 75 78 3.5 81 109 29 307 319 3.8 791 743 6.3
Mercury (Hg) mg/kg <0.0050 <0.0050 - 0.0139 0.0224 47 0.0369 0.0389 5.3 0.0525 0.0487 7.5
Molybdenum (Mo) mg/kg 0.920 0.690 29 0.630 0.930 38 1.18 1.22 3.3 2.06 1.88 9.1
Nickel (Ni) mg/kg 1.28 1.06 19 2.06 5.71 94 18 19 7.0 26 25 6.7
Phosphorus (P) mg/kg 102 104 1.9 215 289 29 1,290 1,310 1.5 1,460 1,350 7.8
Potassium (K) mg/kg 150 120 22 170 260 42 1,560 1,840 16 2,280 1,650 32
Selenium (Se) mg/kg 1.70 1.66 2.4 2.23 2.89 26 2.86 3.37 16 1.47 1.32 11
Silver (Ag) mg/kg <0.10 <0.10 - <0.10 <0.10 - 0.150 0.170 13 0.250 0.230 8.3
Sodium (Na) mg/kg 78 77 1.3 72 77 6.7 94 98 4.2 115 103 11
Strontium (Sr) mg/kg 261 225 15 196 228 15 75 80 5.8 153 141 8.2
Sulphur (S) mg/kg 2,000 2,000 0 3,000 3,500 15 <1,000 <1,000 - 2,600 2,400 8.0
Thallium (Tl) mg/kg <0.050 <0.050 - <0.050 <0.050 - 0.197 0.224 13 0.315 0.266 17
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 12 10 20 15 25 48 15 17 8.1 22 15 41
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 0.975 0.933 4.4 0.466 0.619 28 1.02 1.12 9.3 1.45 1.31 10
Vanadium (V) mg/kg 1.90 1.46 26 1.95 3.57 59 28 31 11 37 31 19
Zinc (Zn) mg/kg 6.10 4.40 32 16 23 38 75 81 7.3 113 106 6.4
Zirconium (Zr) mg/kg <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 - 1.20 1.00 18
Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg <0.015 <0.018 - <0.014 <0.015 - <0.0090 <0.0090 - <0.0050 <0.011 -
Acenaphthylene mg/kg <0.015 <0.018 - <0.014 <0.015 - <0.0050 <0.0050 - <0.0050 <0.010 -
Acridine mg/kg <0.029 <0.035 - <0.028 <0.029 - <0.010 <0.010 - <0.010 <0.020 -
Anthracene mg/kg <0.012 <0.014 - <0.011 <0.012 - <0.0040 <0.0040 - 0.00400 <0.0080 67
Benz(a)anthracene mg/kg <0.029 <0.035 - <0.028 <0.029 - <0.010 <0.020 - <0.010 <0.020 -
Benzo(a)pyrene mg/kg <0.029 <0.035 - <0.028 <0.029 - <0.010 <0.010 - <0.010 <0.020 -
Benzo(b&j)fluoranthene mg/kg <0.029 <0.035 - <0.028 <0.029 - 0.0210 0.0270 25 0.0140 0.0340 83
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - <0.015 0.0360 82
Benzo(e)pyrene mg/kg <0.029 <0.035 - <0.028 <0.029 - 0.0200 0.0260 26 0.0130 0.0300 79
Benzo(g,h,i)perylene mg/kg <0.029 <0.035 - <0.028 <0.029 - <0.010 <0.010 - <0.010 <0.020 -
Benzo(k)fluoranthene mg/kg <0.029 <0.035 - <0.028 <0.029 - <0.010 <0.010 - <0.010 <0.020 -
Chrysene mg/kg 0.0350 0.0420 18 <0.028 <0.029 - 0.0520 0.0690 28 0.0300 0.0720 82
Dibenz(a,h)anthracene mg/kg <0.015 <0.018 - <0.014 <0.015 - <0.0050 <0.0050 - <0.0050 <0.010 -
Fluoranthene mg/kg <0.029 <0.035 - <0.028 <0.029 - 0.0130 0.0120 8.0 <0.010 <0.020 -
Fluorene mg/kg <0.029 0.0350 19 <0.028 <0.029 - 0.0160 0.0190 17 0.0140 0.0270 63
Indeno(1,2,3-c,d)pyrene mg/kg <0.029 <0.035 - <0.028 <0.029 - <0.010 <0.010 - <0.010 <0.020 -
1-Methylnaphthalene mg/kg 0.126 0.164 26 0.0860 0.0840 2.4 0.154 0.157 1.9 0.0540 0.148 93
2-Methylnaphthalene mg/kg 0.212 0.271 24 0.134 0.135 0.74 0.215 0.217 0.93 0.0770 0.193 86
Naphthalene mg/kg 0.0560 0.0610 8.5 0.0420 0.0380 10 0.0820 0.0740 10 0.0270 0.0720 91
Perylene mg/kg <0.029 <0.035 - <0.028 <0.029 - 0.0130 0.0200 42 0.0370 0.0830 77
Phenanthrene mg/kg 0.133 0.162 20 0.0770 0.0750 2.6 0.197 0.237 18 0.0770 0.204 90
Pyrene mg/kg <0.029 <0.035 - <0.028 <0.029 - 0.0170 0.0190 11 0.0110 0.0260 81
Quinoline mg/kg <0.029 <0.035 - <0.028 <0.029 - <0.010 <0.010 - <0.010 <0.020 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting Limit.
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Table C.15:  Field Duplicate Results for Sediment Chemistry Analyses, 2018 and 2019

Physical Tests

% Moisture % 85 84 1.1 65 62 4.1 60 61 1.5 75 80 5.8
pH (1:2 soil:water) pH units 8.22 7.90 4.0 8.25 8.24 0.12 8.03 8.04 0.12 7.77 8.10 4.2
Particle Size

% Gravel (> 2 mm) % <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.0 mm - 0.063 mm) % 5.00 5.00 0 31 31 0.32 44 42 4.9 15 16 2.6
% Silt (0.063 mm - 4 µm) % 89 85 3.9 65 65 0.77 53 56 4.4 76 74 2.1
% Clay (<4 µm) % 11 13 15 5.00 5.20 3.9 3.90 3.70 5.3 12 11 6.8
Organic/Inorganic Carbon

Total Organic Carbon % 22 24 5.6 5.28 4.64 13 4.30 4.60 6.7 7.00 7.00 0
Metals

Aluminum (Al) mg/kg 6,120 6,210 1.5 6,540 6,360 2.8 4,840 6,260 26 5,270 5,360 1.7
Antimony (Sb) mg/kg 0.360 0.370 2.7 0.490 0.460 6.3 0.280 0.360 25 0.250 0.230 8.3
Arsenic (As) mg/kg 4.92 3.79 26 4.99 4.79 4.1 3.91 5.21 29 2.53 2.35 7.4
Barium (Ba) mg/kg 369 284 26 161 156 3.2 147 195 28 285 329 14
Beryllium (Be) mg/kg 0.280 0.240 15 0.550 0.560 1.8 0.380 0.510 29 0.450 0.390 14
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 6.80 7.00 2.9 12 12 4.2 6.80 9.70 35 7.70 8.20 6.3
Cadmium (Cd) mg/kg 0.790 0.640 21 0.899 0.932 3.6 0.692 0.815 16 1.33 1.36 2.2
Calcium (Ca) mg/kg 66,900 60,800 9.6 89,900 89,900 0 94,600 119,000 23 215,000 200,000 7.2
Chromium (Cr) mg/kg 7.93 7.69 3.1 16 20 19 12 15 19 26 24 4.4
Cobalt (Co) mg/kg 3.08 2.45 23 3.66 3.79 3.5 3.73 4.40 16 3.16 3.16 0
Copper (Cu) mg/kg 24 21 16 12 12 1.7 9.43 11 14 10 9.84 1.6
Iron (Fe) mg/kg 6,930 5,660 20 12,200 12,100 0.82 10,100 12,400 20 8,910 8,710 2.3
Lead (Pb) mg/kg 3.67 3.35 9.1 7.05 6.82 3.3 5.16 6.17 18 7.16 6.38 12
Lithium (Li) mg/kg 5.00 5.90 17 11 11 4.6 7.50 9.90 28 8.60 8.40 2.4
Magnesium (Mg) mg/kg 5,380 4,410 20 17,700 17,300 2.3 13,100 15,100 14 10,500 11,100 5.6
Manganese (Mn) mg/kg 118 95 22 261 261 0 374 485 26 219 222 1.4
Mercury (Hg) mg/kg 0.0407 0.0251 47 0.0302 0.0314 3.9 0.0387 0.0321 19 0.0439 0.0379 15
Molybdenum (Mo) mg/kg 1.60 1.64 2.5 1.98 1.95 1.5 0.970 1.29 28 0.930 0.750 21
Nickel (Ni) mg/kg 13 11 23 15 15 0.66 14 17 16 14 13 7.7
Phosphorus (P) mg/kg 1,760 1,430 21 1,510 1,500 0.66 1,250 1,510 19 1,100 944 15
Potassium (K) mg/kg 630 650 3.1 1,740 1,690 2.9 1,300 1,790 32 1,200 1,510 23
Selenium (Se) mg/kg 1.96 1.64 18 8.53 8.16 4.4 5.71 8.19 36 13 13 0.76
Silver (Ag) mg/kg <0.10 <0.10 - 0.150 0.150 0 0.110 0.130 17 0.160 0.120 29
Sodium (Na) mg/kg 198 179 10 125 130 3.9 108 121 11 117 121 3.4
Strontium (Sr) mg/kg 180 160 12 124 121 2.4 125 161 25 212 213 0.47
Sulphur (S) mg/kg 4,400 3,700 17 3,600 3,600 0 2,800 4,100 38 2,900 2,600 11
Thallium (Tl) mg/kg 0.0620 0.0660 6.3 0.231 0.217 6.3 0.160 0.210 27 0.153 0.144 6.1
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 126 109 14 19 16 18 17 19 14 16 20 20
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 3.04 2.75 10 1.54 1.52 1.3 0.934 1.15 21 1.05 1.00 5.2
Vanadium (V) mg/kg 15 13 18 27 26 1.9 20 26 27 17 21 17
Zinc (Zn) mg/kg 62 58 7.5 76 75 0.93 64 74 15 75 63 17
Zirconium (Zr) mg/kg 6.90 5.90 16 1.10 1.30 17 <1.0 <1.0 - 1.60 1.30 21
Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg <0.017 <0.014 - <0.0080 <0.0070 - <0.0060 <0.0080 - <0.015 <0.012 -
Acenaphthylene mg/kg <0.017 <0.014 - <0.0050 <0.0050 - <0.0050 <0.0050 - <0.0090 <0.012 -
Acridine mg/kg <0.033 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.018 <0.024 -
Anthracene mg/kg <0.013 <0.011 - <0.0040 <0.0040 - <0.0040 <0.0040 - <0.0072 <0.0096 -
Benz(a)anthracene mg/kg <0.033 <0.028 - <0.010 <0.010 - <0.010 0.0120 18 <0.018 <0.024 -
Benzo(a)pyrene mg/kg <0.033 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.018 <0.024 -
Benzo(b&j)fluoranthene mg/kg <0.033 <0.028 - 0.0150 0.0140 6.9 0.0160 0.0280 55 0.0410 0.0470 14
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - - - -
Benzo(e)pyrene mg/kg <0.033 <0.028 - 0.0150 0.0140 6.9 0.0160 0.0280 55 0.0390 0.0420 7.4
Benzo(g,h,i)perylene mg/kg <0.033 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.018 <0.024 -
Benzo(k)fluoranthene mg/kg <0.033 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.018 <0.024 -
Chrysene mg/kg 0.0660 0.0580 13 0.0330 0.0340 3.0 0.0390 0.0610 44 0.0740 0.0770 4.0
Dibenz(a,h)anthracene mg/kg <0.017 <0.014 - <0.0050 <0.0050 - <0.0050 <0.0050 - <0.0090 <0.012 -
Fluoranthene mg/kg <0.033 <0.028 - <0.010 <0.010 - <0.010 0.0120 18 0.0210 <0.024 13
Fluorene mg/kg 0.0750 0.0600 22 0.0170 0.0180 5.7 0.0170 0.0230 30 0.0430 0.0360 18
Indeno(1,2,3-c,d)pyrene mg/kg <0.033 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.018 <0.024 -
1-Methylnaphthalene mg/kg 0.123 0.0800 42 0.106 0.102 3.8 0.0760 0.121 46 0.168 0.146 14
2-Methylnaphthalene mg/kg 0.239 0.139 53 0.171 0.163 4.8 0.118 0.184 44 0.291 0.253 14
Naphthalene mg/kg 0.0640 0.0430 39 0.0600 0.0570 5.1 0.0430 0.0780 58 0.0780 0.0710 9.4
Perylene mg/kg <0.033 <0.028 - <0.010 <0.010 - 0.0210 0.0240 13 0.0330 0.0440 29
Phenanthrene mg/kg 0.132 0.109 19 0.112 0.111 0.90 0.107 0.168 44 0.189 0.170 11
Pyrene mg/kg <0.033 <0.028 - 0.0110 0.0110 0 0.0110 0.0160 37 0.0230 <0.024 13
Quinoline mg/kg <0.033 <0.028 - <0.010 <0.010 - <0.010 <0.010 - <0.018 <0.024 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting Limit.
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Table C.15:  Field Duplicate Results for Sediment Chemistry Analyses, 2018 and 2019

Physical Tests

% Moisture % 46 50 8.5 55 53 4.4 56 53 6.4 61 61 0.49
pH (1:2 soil:water) pH units - - - 7.31 7.42 1.5 7.85 7.79 0.77 7.22 7.33 1.5
Particle Size

% Gravel (> 2 mm) % <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.0 mm - 0.063 mm) % 56 59 5.7 6.10 8.70 35 14 9.20 42 19 21 8.0
% Silt (0.063 mm - 4 µm) % 42 39 6.7 75 73 3.5 73 76 3.6 67 66 1.8
% Clay (<4 µm) % 2.80 2.30 20 21 21 1.5 16 14 13 16 15 1.9
Organic/Inorganic Carbon

Total Organic Carbon % 3.60 3.90 8.0 22 21 4.7 12 12 0 17 17 1.8
Metals

Aluminum (Al) mg/kg 5,830 5,110 13 12,300 14,600 17 6,690 7,770 15 5,710 5,330 6.9
Antimony (Sb) mg/kg 0.340 0.320 6.1 1.23 1.73 34 0.720 0.740 2.7 0.380 0.350 8.2
Arsenic (As) mg/kg 4.38 3.91 11 9.37 11 19 3.47 3.64 4.8 3.50 3.32 5.3
Barium (Ba) mg/kg 121 113 6.8 384 461 18 325 350 7.4 432 413 4.5
Beryllium (Be) mg/kg 0.470 0.430 8.9 0.950 1.26 28 0.530 0.560 5.5 0.440 0.430 2.3
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 0.270 30 <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 8.20 7.10 14 16 20 23 6.30 7.70 20 12 11 2.6
Cadmium (Cd) mg/kg 0.735 0.634 15 1.45 1.70 16 1.00 1.00 0 3.21 3.17 1.3
Calcium (Ca) mg/kg 102,000 97,300 4.7 60,400 89,600 39 70,400 69,300 1.6 222,000 209,000 6.0
Chromium (Cr) mg/kg 17 15 15 19 22 16 12 13 14 8.80 8.29 6.0
Cobalt (Co) mg/kg 3.00 2.68 11 10 12 20 4.08 4.25 4.1 94 88 6.1
Copper (Cu) mg/kg 8.67 7.62 13 30 37 20 16 17 3.1 13 12 2.4
Iron (Fe) mg/kg 10,400 9,420 9.9 29,300 36,200 21 9,970 10,500 5.2 5,700 5,560 2.5
Lead (Pb) mg/kg 5.24 4.76 9.6 16 22 33 7.60 7.78 2.3 5.66 5.70 0.70
Lithium (Li) mg/kg 10 9.80 5.9 17 24 35 9.30 9.80 5.2 5.00 4.60 8.3
Magnesium (Mg) mg/kg 19,300 17,100 12 11,400 13,900 20 12,500 12,600 0.80 7,720 7,260 6.1
Manganese (Mn) mg/kg 222 205 8.0 1,160 1,420 20 292 308 5.3 366 346 5.6
Mercury (Hg) mg/kg 0.0198 0.0253 24 0.0824 0.0681 19 0.0463 0.0454 2.0 0.0517 0.0427 19
Molybdenum (Mo) mg/kg 1.37 1.27 7.6 3.03 4.71 43 1.21 1.32 8.7 1.14 1.12 1.8
Nickel (Ni) mg/kg 13 12 11 33 39 18 19 20 3.7 106 99 6.5
Phosphorus (P) mg/kg 1,390 1,240 11 1,610 1,930 18 1,010 1,060 4.8 449 449 0
Potassium (K) mg/kg 1,510 1,280 16 2,820 3,270 15 1,330 1,720 26 1,430 1,350 5.8
Selenium (Se) mg/kg 2.75 2.27 19 11 14 22 48 53 10 7.01 6.96 0.72
Silver (Ag) mg/kg 0.100 <0.10 0 0.340 0.490 36 0.210 0.220 4.7 <0.10 <0.10 -
Sodium (Na) mg/kg 120 108 11 159 175 9.6 94 104 10 264 248 6.3
Strontium (Sr) mg/kg 110 106 3.7 150 218 37 102 106 3.8 316 305 3.5
Sulphur (S) mg/kg 1,300 1,100 17 9,400 12,200 26 2,600 2,900 11 6,000 5,500 8.7
Thallium (Tl) mg/kg 0.186 0.167 11 0.257 0.370 36 0.160 0.177 10 0.182 0.183 0.55
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 17 15 11 20 17 17 4.40 4.80 8.7 7.10 7.30 2.8
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 1.32 1.24 6.3 1.34 1.97 38 1.25 1.36 8.4 1.56 1.47 5.9
Vanadium (V) mg/kg 25 22 15 48 55 14 23 27 14 19 19 4.2
Zinc (Zn) mg/kg 69 62 11 149 177 17 90 96 6.2 316 301 4.9
Zirconium (Zr) mg/kg <1.0 <1.0 - 2.00 3.10 43 <1.0 1.00 - <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg <0.0080 <0.0050 - <0.21 <0.25 - <0.22 <0.27 - <0.26 <0.24 -
Acenaphthylene mg/kg <0.0050 <0.0050 - 0.0172 0.0202 16 0.0180 <0.024 29 0.0486 0.0477 1.9
Acridine mg/kg <0.020 <0.010 - <0.020 <0.020 - <0.41 <0.48 - <0.010 <0.010 -
Anthracene mg/kg <0.0040 <0.0040 - 0.125 0.158 23 0.0634 <0.080 23 <0.083 <0.084 -
Benz(a)anthracene mg/kg <0.010 <0.010 - 0.282 0.333 17 0.198 0.322 48 0.302 0.307 1.6
Benzo(a)pyrene mg/kg <0.010 <0.010 - 0.220 0.273 22 0.153 0.407 91 0.258 0.255 1.2
Benzo(b&j)fluoranthene mg/kg 0.0110 <0.010 9.5 0.492 0.589 18 0.312 0.659 71 0.932 0.929 0.32
Benzo(b+j+k)fluoranthene mg/kg <0.015 <0.015 - - - - 0.363 0.768 72 - - -
Benzo(e)pyrene mg/kg 0.0110 <0.010 9.5 0.392 0.463 17 0.317 0.689 74 1.09 1.08 0.92
Benzo(g,h,i)perylene mg/kg <0.010 <0.010 - 0.143 0.227 45 0.169 0.152 11 0.495 0.496 0.20
Benzo(k)fluoranthene mg/kg <0.010 <0.010 - 0.0880 0.119 30 0.0510 0.109 73 0.0710 0.0710 0
Chrysene mg/kg 0.0300 0.0240 22 0.713 0.859 19 0.589 0.983 50 1.44 1.51 4.7
Dibenz(a,h)anthracene mg/kg <0.0050 <0.0050 - 0.0719 0.103 36 0.0769 0.0754 2.0 0.153 0.161 5.1
Fluoranthene mg/kg 0.0100 0.0110 9.5 0.474 0.554 16 0.302 0.367 19 0.278 0.298 6.9
Fluorene mg/kg 0.0200 0.0130 42 0.535 0.640 18 0.599 0.861 36 0.856 0.875 2.2
Indeno(1,2,3-c,d)pyrene mg/kg <0.010 <0.010 - 0.0860 0.117 31 0.0770 0.136 55 0.108 0.104 3.8
1-Methylnaphthalene mg/kg 0.100 0.0500 67 1.43 1.68 16 1.73 1.89 8.8 5.05 5.26 4.1
2-Methylnaphthalene mg/kg 0.157 0.0850 60 3.12 3.83 20 3.55 4.22 17 8.73 9.03 3.4
Naphthalene mg/kg 0.0430 0.0280 42 0.783 0.918 16 0.993 1.05 5.6 3.03 3.03 0
Perylene mg/kg <0.010 <0.010 - 0.0480 0.0640 29 0.0360 0.0930 88 0.0160 0.0130 21
Phenanthrene mg/kg 0.0930 0.0680 31 2.16 2.65 20 2.00 2.62 27 3.92 4.02 2.5
Pyrene mg/kg <0.010 <0.010 - 0.482 0.554 14 0.383 0.369 3.7 0.437 0.446 2.0
Quinoline mg/kg <0.010 <0.010 - <0.010 <0.020 - <0.010 <0.010 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting Limit.
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Table C.15:  Field Duplicate Results for Sediment Chemistry Analyses, 2018 and 2019

Physical Tests

% Moisture % 78 77 0.78 80 78 2.5 72 75 4.8 78 76 2.5
pH (1:2 soil:water) pH units - - - 6.49 6.45 0.62 7.65 7.71 0.78 7.14 7.25 1.5
Particle Size

% Gravel (> 2 mm) % <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.0 mm - 0.063 mm) % 5.00 5.00 0 5.90 6.00 1.7 8.20 8.70 5.9 29 29 2.4
% Silt (0.063 mm - 4 µm) % 91 90 1.0 90 89 0.67 86 85 0.82 68 69 1.5
% Clay (<4 µm) % 8.40 9.50 12 7.80 8.30 6.2 8.30 8.60 3.6 3.40 3.70 8.5
Organic/Inorganic Carbon

Total Organic Carbon % 16 16 0.64 7.10 6.90 2.9 6.30 6.50 3.1 6.53 6.07 7.3
Metals

Aluminum (Al) mg/kg 4,860 6,140 23 4,580 7,330 46 5,800 5,230 10 9,160 9,060 1.1
Antimony (Sb) mg/kg 0.200 0.190 5.1 0.250 0.350 33 0.250 0.270 7.7 0.900 0.760 17
Arsenic (As) mg/kg 1.83 1.74 5.0 2.68 3.65 31 2.88 2.33 21 4.74 4.40 7.4
Barium (Ba) mg/kg 286 288 0.70 203 240 17 226 271 18 297 269 9.9
Beryllium (Be) mg/kg 0.410 0.410 0 0.350 0.500 35 0.510 0.450 13 0.690 0.640 7.5
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 8.30 9.90 18 5.90 12 65 6.20 7.90 24 10 9.10 9.4
Cadmium (Cd) mg/kg 2.17 2.33 7.1 0.673 0.750 11 0.764 0.707 7.7 2.81 2.20 24
Calcium (Ca) mg/kg 93,000 90,900 2.3 181,000 201,000 10 137,000 180,000 27 69,200 56,900 20
Chromium (Cr) mg/kg 19 20 6.6 11 16 40 11 12 9.8 20 20 0.50
Cobalt (Co) mg/kg 1.50 1.40 6.9 2.23 2.92 27 2.99 2.58 15 5.44 5.01 8.2
Copper (Cu) mg/kg 10 10 1.9 9.17 11 19 11 10 7.6 17 14 20
Iron (Fe) mg/kg 6,850 6,960 1.6 7,170 9,680 30 8,770 7,930 10 14,100 13,200 6.6
Lead (Pb) mg/kg 6.31 6.43 1.9 4.46 5.35 18 5.84 5.10 14 9.05 8.15 10
Lithium (Li) mg/kg 5.80 6.40 9.8 6.90 9.90 36 8.20 7.60 7.6 12 11 6.3
Magnesium (Mg) mg/kg 4,790 4,800 0.21 9,000 11,300 23 8,370 8,060 3.8 7,970 6,940 14
Manganese (Mn) mg/kg 47 43 9.2 88 110 22 87 89 2.5 81 91 12
Mercury (Hg) mg/kg 0.0525 0.0535 1.9 0.0341 0.0335 1.8 0.0336 0.0302 11 0.0661 0.0797 19
Molybdenum (Mo) mg/kg 0.590 0.570 3.4 0.940 1.22 26 0.980 1.36 32 1.62 1.29 23
Nickel (Ni) mg/kg 9.40 9.38 0.21 11 15 26 15 14 2.7 23 20 11
Phosphorus (P) mg/kg 662 675 1.9 823 993 19 771 791 2.6 1,710 1,500 13
Potassium (K) mg/kg 610 740 19 1,170 2,110 57 1,220 1,160 5.0 2,170 2,000 8.2
Selenium (Se) mg/kg 12 13 9.8 8.11 10 23 4.61 5.94 25 5.77 4.20 31
Silver (Ag) mg/kg 0.130 0.130 0 0.120 0.150 22 0.160 0.140 13 0.260 0.230 12
Sodium (Na) mg/kg 228 223 2.2 126 156 21 90 108 18 121 99 20
Strontium (Sr) mg/kg 109 107 1.9 212 238 12 202 265 27 133 110 19
Sulphur (S) mg/kg 9,200 9,600 4.3 5,800 8,000 32 5,600 5,600 0 5,900 4,400 29
Thallium (Tl) mg/kg 0.238 0.262 9.6 0.252 0.367 37 0.321 0.323 0.62 0.351 0.300 16
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 16 22 28 8.30 22 92 5.40 14 90 45 46 1.8
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 1.24 1.28 3.2 1.01 1.17 15 0.914 0.985 7.5 1.46 1.22 18
Vanadium (V) mg/kg 9.25 10 11 15 24 45 17 16 9.6 42 38 9.4
Zinc (Zn) mg/kg 51 51 0.20 55 67 18 68 60 11 130 109 18
Zirconium (Zr) mg/kg 2.80 2.70 3.6 <1.0 1.30 26 <1.0 <1.0 - 1.50 1.40 6.9
Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg <0.021 <0.026 - <0.014 <0.014 - <0.017 <0.019 - <0.017 <0.015 -
Acenaphthylene mg/kg <0.011 <0.010 - <0.011 <0.010 - <0.018 <0.010 - <0.010 <0.0095 -
Acridine mg/kg <0.021 <0.020 - <0.022 <0.020 - <0.028 <0.020 - <0.020 <0.019 -
Anthracene mg/kg <0.0084 <0.0080 - <0.0088 <0.0080 - <0.0072 <0.0080 - <0.0080 <0.0076 -
Benz(a)anthracene mg/kg <0.040 <0.040 - 0.0230 <0.020 14 <0.018 <0.020 - 0.0300 0.0240 22
Benzo(a)pyrene mg/kg <0.030 <0.030 - <0.022 <0.020 - <0.018 <0.020 - <0.020 <0.019 -
Benzo(b&j)fluoranthene mg/kg 0.0810 0.0840 3.6 0.0710 0.0590 18 0.0380 0.0480 23 0.0590 0.0460 25
Benzo(b+j+k)fluoranthene mg/kg 0.0860 0.0920 6.7 - - - 0.0410 0.0490 18 - - -
Benzo(e)pyrene mg/kg 0.0960 0.0920 4.3 0.0770 0.0640 18 0.0480 0.0540 12 0.0640 0.0490 27
Benzo(g,h,i)perylene mg/kg 0.0580 0.0620 6.7 <0.022 <0.020 - <0.032 0.0230 33 0.0230 <0.019 19
Benzo(k)fluoranthene mg/kg <0.021 <0.020 - <0.022 <0.020 - <0.018 <0.020 - <0.020 <0.019 -
Chrysene mg/kg 0.158 0.160 1.3 0.112 0.0930 19 0.0760 0.0830 8.8 0.117 0.0900 26
Dibenz(a,h)anthracene mg/kg <0.015 <0.017 - <0.011 <0.010 - <0.0090 <0.010 - <0.010 <0.0095 -
Fluoranthene mg/kg 0.0370 0.0390 5.3 0.0270 0.0250 7.7 <0.018 <0.020 - 0.0300 0.0240 22
Fluorene mg/kg 0.0910 0.0960 5.3 0.0460 0.0370 22 0.0510 0.0430 17 0.0360 0.0280 25
Indeno(1,2,3-c,d)pyrene mg/kg <0.021 <0.020 - <0.022 <0.020 - <0.018 <0.020 - <0.020 <0.019 -
1-Methylnaphthalene mg/kg 0.445 0.491 9.8 0.324 0.272 17 0.238 0.265 11 0.339 0.270 23
2-Methylnaphthalene mg/kg 0.717 0.784 8.9 0.483 0.405 18 0.412 0.410 0.49 0.454 0.369 21
Naphthalene mg/kg 0.235 0.277 16 0.182 0.151 19 0.148 0.143 3.4 0.181 0.156 15
Perylene mg/kg 0.0450 0.0420 6.9 0.0480 0.0380 23 <0.018 <0.020 - <0.020 <0.019 -
Phenanthrene mg/kg 0.439 0.453 3.1 0.303 0.261 15 0.214 0.221 3.2 0.326 0.264 21
Pyrene mg/kg 0.0500 0.0530 5.8 0.0370 0.0300 21 0.0290 0.0290 0 0.0410 0.0320 25
Quinoline mg/kg <0.021 <0.020 - <0.022 <0.020 - <0.018 <0.020 - <0.020 <0.019 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting Limit.
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Table C.15:  Field Duplicate Results for Sediment Chemistry Analyses, 2018 and 2019

Physical Tests

% Moisture % 67 52 26 76 78 2.1 55 54 3.1 53 49 7.7
pH (1:2 soil:water) pH units 7.71 7.84 1.7 7.72 7.65 0.91 7.45 7.45 0 7.60 8.08 6.1
Particle Size

% Gravel (> 2 mm) % 1.30 <1.0 26 <1.0 <1.0 - <1.0 <1.0 - 7.20 5.50 27
% Sand (2.0 mm - 0.063 mm) % 16 36 76 5.00 5.00 0 31 52 50 30 29 2.4
% Silt (0.063 mm - 4 µm) % 76 59 26 83 83 0.24 63 45 34 50 51 2.0
% Clay (<4 µm) % 5.10 4.50 13 17 17 1.8 5.20 3.20 48 13 14 9.6
Organic/Inorganic Carbon

Total Organic Carbon % 5.60 4.28 27 10 10 0.98 8.99 8.96 0.33 6.06 5.91 2.5
Metals

Aluminum (Al) mg/kg 4,600 7,590 49 10,400 9,900 4.9 5,710 4,390 26 7,610 8,500 11
Antimony (Sb) mg/kg 0.490 0.700 35 0.280 0.270 3.6 0.670 0.610 9.4 1.82 1.85 1.6
Arsenic (As) mg/kg 2.45 3.73 41 2.65 2.59 2.3 4.42 4.10 7.5 5.20 5.27 1.3
Barium (Ba) mg/kg 329 226 37 268 252 6.2 166 156 6.2 117 128 9.0
Beryllium (Be) mg/kg 0.400 0.560 33 0.660 0.620 6.3 0.470 0.410 14 0.470 0.490 4.2
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 - 0.230 0.220 4.4
Boron (B) mg/kg 5.60 5.80 3.5 6.20 6.20 0 <5.0 <5.0 - 6.90 6.80 1.5
Cadmium (Cd) mg/kg 1.72 1.34 25 1.15 1.11 3.5 1.11 1.07 3.7 0.842 0.882 4.6
Calcium (Ca) mg/kg 140,000 57,400 84 48,400 44,300 8.8 46,400 46,800 0.86 74,300 63,100 16
Chromium (Cr) mg/kg 9.67 13 26 13 12 8.6 13 10 24 22 24 13
Cobalt (Co) mg/kg 2.76 4.34 45 4.16 3.98 4.4 4.48 4.12 8.4 7.06 7.38 4.4
Copper (Cu) mg/kg 11 13 19 16 15 3.9 13 12 4.7 29 29 2.8
Iron (Fe) mg/kg 7,640 10,200 29 13,700 13,000 5.2 10,700 9,800 8.8 13,800 13,900 0.72
Lead (Pb) mg/kg 5.66 7.61 29 9.85 9.08 8.1 9.30 8.22 12 18 18 3.4
Lithium (Li) mg/kg 6.10 8.50 33 17 16 6.5 7.60 5.80 27 12 12 5.8
Magnesium (Mg) mg/kg 5,690 5,990 5.1 3,960 3,790 4.4 7,660 6,640 14 14,600 15,000 2.7
Manganese (Mn) mg/kg 47 59 23 85 83 2.4 140 124 12 257 288 11
Mercury (Hg) mg/kg 0.0366 0.0486 28 0.0725 0.0752 3.7 0.0468 0.0426 9.4 0.0437 0.0397 9.6
Molybdenum (Mo) mg/kg 1.56 1.35 14 0.640 0.570 12 1.56 1.99 24 1.96 2.06 5.0
Nickel (Ni) mg/kg 14 20 38 17 16 5.6 18 16 11 20 22 8.1
Phosphorus (P) mg/kg 849 975 14 867 843 2.8 1,170 986 17 1,140 1,130 0.88
Potassium (K) mg/kg 1,000 1,400 33 1,230 1,200 2.5 1,160 840 32 1,520 1,790 16
Selenium (Se) mg/kg 4.45 3.07 37 2.33 2.12 9.4 2.37 2.04 15 0.510 0.500 2.0
Silver (Ag) mg/kg 0.180 0.220 20 0.250 0.240 4.1 0.150 0.150 0 0.160 0.140 13
Sodium (Na) mg/kg 80 64 22 74 75 1.3 70 62 12 142 145 2.1
Strontium (Sr) mg/kg 229 101 78 120 113 6.0 76 72 5.5 86 75 13
Sulphur (S) mg/kg 4,400 4,600 4.4 3,000 2,800 6.9 3,800 3,500 8.2 1,300 1,600 21
Thallium (Tl) mg/kg 0.194 0.262 30 0.170 0.164 3.6 0.203 0.167 19 0.198 0.214 7.8
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 19 23 17 10 8.20 20 24 16 36 55 55 0.18
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 - 5.72 5.62 1.8
Uranium (U) mg/kg 1.25 1.12 11 0.401 0.368 8.6 1.39 1.31 5.9 0.916 0.901 1.7
Vanadium (V) mg/kg 22 32 36 20 20 3.5 28 23 19 27 31 12
Zinc (Zn) mg/kg 74 82 10 84 79 5.6 93 79 16 245 249 1.6
Zirconium (Zr) mg/kg 1.10 1.10 0 2.20 2.00 9.5 1.00 <1.0 0 <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg <0.044 <0.0050 - <0.010 <0.010 - <0.035 <0.030 - <0.030 <0.027 -
Acenaphthylene mg/kg <0.0075 <0.0050 - <0.010 <0.010 - 0.0275 0.0319 15 0.00820 0.00880 7.1
Acridine mg/kg <0.015 <0.010 - <0.020 <0.020 - <0.070 <0.050 - <0.080 <0.080 -
Anthracene mg/kg <0.0060 <0.0040 - <0.0080 <0.0080 - <0.060 <0.12 - <0.017 <0.025 -
Benz(a)anthracene mg/kg 0.0270 <0.010 92 <0.020 <0.020 - 0.205 0.185 10 0.0850 0.0760 11
Benzo(a)pyrene mg/kg 0.0160 <0.010 46 <0.020 <0.020 - 0.217 0.195 11 0.127 0.101 23
Benzo(b&j)fluoranthene mg/kg 0.0450 0.0180 86 <0.020 <0.020 - 0.383 0.299 25 0.296 0.259 13
Benzo(b+j+k)fluoranthene mg/kg 0.0520 0.0200 89 <0.030 <0.030 - - - - - - -
Benzo(e)pyrene mg/kg 0.0510 0.0200 87 <0.020 <0.020 - 0.221 0.181 20 0.303 0.265 13
Benzo(g,h,i)perylene mg/kg 0.0230 <0.010 79 <0.020 <0.020 - 0.145 0.140 3.5 0.199 0.182 8.9
Benzo(k)fluoranthene mg/kg <0.015 <0.010 - <0.020 <0.020 - 0.116 0.101 14 0.0680 0.0560 19
Chrysene mg/kg 0.110 0.0370 99 <0.020 0.0210 4.9 0.349 0.284 21 0.392 0.339 15
Dibenz(a,h)anthracene mg/kg <0.013 <0.0050 - <0.010 <0.010 - 0.0585 0.0393 39 0.0297 0.0237 22
Fluoranthene mg/kg 0.0220 0.0110 67 <0.020 <0.020 - 0.252 0.447 56 0.198 0.190 4.1
Fluorene mg/kg 0.116 0.0110 165 <0.020 <0.020 - 0.0670 0.0750 11 0.0930 0.0900 3.3
Indeno(1,2,3-c,d)pyrene mg/kg <0.015 <0.010 - <0.020 <0.020 - 0.146 0.131 11 0.0820 0.0740 10
1-Methylnaphthalene mg/kg 0.456 0.0740 144 <0.020 <0.020 - 0.497 0.377 27 0.341 0.297 14
2-Methylnaphthalene mg/kg 0.793 0.0940 158 <0.020 <0.020 - 0.796 0.604 27 0.614 0.535 14
Naphthalene mg/kg 0.228 0.0380 143 <0.020 <0.020 - 0.381 0.293 26 0.211 0.182 15
Perylene mg/kg <0.015 0.0110 31 <0.020 <0.020 - 0.0720 0.0690 4.3 <0.073 0.0740 1.4
Phenanthrene mg/kg 0.437 0.0960 128 0.0260 0.0280 7.4 0.536 0.673 23 0.340 0.356 4.6
Pyrene mg/kg 0.0390 0.0150 89 <0.020 <0.020 - 0.200 0.360 57 0.328 0.306 6.9
Quinoline mg/kg <0.015 <0.010 - <0.020 <0.020 - <0.010 <0.010 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting Limit.
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Table C.15:  Field Duplicate Results for Sediment Chemistry Analyses, 2018 and 2019

Physical Tests

% Moisture % 64 65 1.2 88 86 2.4 52 53 0.95
pH (1:2 soil:water) pH units 7.21 7.20 0.14 7.70 7.69 0.13 7.45 7.51 0.80
Particle Size

% Gravel (> 2 mm) % <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 -
% Sand (2.0 mm - 0.063 mm) % 22 15 43 6.30 5.90 6.6 44 46 3.1
% Silt (0.063 mm - 4 µm) % 71 78 9.8 92 92 0.33 51 50 0.59
% Clay (<4 µm) % 7.00 7.60 8.2 5.70 6.00 5.1 7.10 6.00 17
Organic/Inorganic Carbon

Total Organic Carbon % 11 8.30 29 19 18 2.7 4.38 4.64 5.8
Metals

Aluminum (Al) mg/kg 6,960 5,850 17 6,060 5,640 7.2 6,410 6,350 0.94
Antimony (Sb) mg/kg 0.580 0.510 13 0.460 0.430 6.7 0.480 0.460 4.3
Arsenic (As) mg/kg 3.95 3.25 19 3.54 3.28 7.6 4.98 4.76 4.5
Barium (Ba) mg/kg 240 212 12 200 187 6.7 129 134 3.8
Beryllium (Be) mg/kg 0.570 0.530 - 0.410 0.390 5.0 0.450 0.440 2.2
Bismuth (Bi) mg/kg <0.20 <0.20 - <0.20 <0.20 - <0.20 <0.20 -
Boron (B) mg/kg 8.30 7.30 13 13 13 2.4 5.90 6.20 5.0
Cadmium (Cd) mg/kg 1.52 1.23 21 1.73 1.66 4.1 0.813 0.838 3.0
Calcium (Ca) mg/kg 122,000 104,000 16 42,900 42,300 1.4 66,300 66,400 0.15
Chromium (Cr) mg/kg 20 22 11 20 19 6.2 30 21 35
Cobalt (Co) mg/kg 4.28 3.47 21 4.39 4.02 8.8 4.60 4.50 2.2
Copper (Cu) mg/kg 20 18 12 13 12 8.8 11 11 1.8
Iron (Fe) mg/kg 9,700 8,900 8.6 14,500 13,700 5.7 12,400 12,100 2.4
Lead (Pb) mg/kg 25 27 5.8 11 10 3.8 6.94 6.89 0.72
Lithium (Li) mg/kg 10 9.30 9.2 8.20 7.70 6.3 10 9.50 6.1
Magnesium (Mg) mg/kg 12,700 10,200 22 6,090 5,680 7.0 13,800 12,800 7.5
Manganese (Mn) mg/kg 193 158 20 109 104 4.7 296 290 2.0
Mercury (Hg) mg/kg 0.0589 0.0480 20 0.0793 0.0842 6.0 0.0294 0.0294 0
Molybdenum (Mo) mg/kg 1.20 1.20 0 1.61 1.55 3.8 1.39 1.16 18
Nickel (Ni) mg/kg 20 18 7.9 13 12 7.0 24 21 14
Phosphorus (P) mg/kg 1,450 1,230 16 1,250 1,150 8.3 1,320 1,140 15
Potassium (K) mg/kg 1,440 1,210 17 1,270 1,170 8.2 1,350 1,370 1.5
Selenium (Se) mg/kg 1.42 1.30 8.8 10 9.72 2.4 1.56 1.62 3.8
Silver (Ag) mg/kg 0.230 0.190 19 0.160 0.140 13 0.130 0.130 0
Sodium (Na) mg/kg 180 145 22 95 86 9.9 95 90 5.4
Strontium (Sr) mg/kg 117 101 15 87 83 3.9 90 87 2.8
Sulphur (S) mg/kg 2,600 2,100 21 10,600 9,800 7.8 <1,000 <1,000 -
Thallium (Tl) mg/kg 0.261 0.226 14 0.203 0.193 5.1 0.180 0.178 1.1
Tin (Sn) mg/kg <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 -
Titanium (Ti) mg/kg 24 19 23 27 25 7.8 16 17 9.2
Tungsten (W) mg/kg <0.50 <0.50 - <0.50 <0.50 - <0.50 <0.50 -
Uranium (U) mg/kg 0.965 0.807 18 1.36 1.30 4.5 0.852 0.814 4.6
Vanadium (V) mg/kg 26 22 16 21 19 6.5 27 26 3.4
Zinc (Zn) mg/kg 113 92 21 242 233 3.8 74 72 3.3
Zirconium (Zr) mg/kg 1.40 1.10 24 2.20 2.00 9.5 <1.0 <1.0 -
Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg <0.017 <0.021 21 <0.019 <0.016 - <0.017 <0.016 -
Acenaphthylene mg/kg 0.0136 0.0146 7.1 <0.019 <0.016 - 0.0170 0.00630 92
Acridine mg/kg <0.013 <0.014 7.4 <0.038 <0.031 - <0.010 <0.010 -
Anthracene mg/kg 0.0240 0.0247 2.9 <0.015 0.0120 22 0.0248 0.0154 47
Benz(a)anthracene mg/kg 0.0730 0.0930 24 <0.038 <0.031 - 0.100 0.0390 88
Benzo(a)pyrene mg/kg 0.0630 0.0820 26 <0.038 <0.031 - 0.0880 0.0320 93
Benzo(b&j)fluoranthene mg/kg 0.144 0.186 25 0.0430 0.0420 2.4 0.164 0.0680 83
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - -
Benzo(e)pyrene mg/kg 0.0920 0.122 28 <0.038 <0.031 - 0.0870 0.0420 70
Benzo(g,h,i)perylene mg/kg 0.0430 0.0550 24 <0.038 0.0320 17 0.0480 0.0210 78
Benzo(k)fluoranthene mg/kg 0.0340 0.0470 32 <0.038 <0.031 - 0.0450 0.0170 90
Chrysene mg/kg 0.148 0.181 20 0.0550 0.0560 1.8 0.142 0.0790 57
Dibenz(a,h)anthracene mg/kg <0.016 0.0221 32 <0.019 <0.016 - 0.0203 <0.0090 77
Fluoranthene mg/kg 0.101 0.109 7.6 <0.038 0.0360 5.4 0.134 0.0630 72
Fluorene mg/kg 0.0380 0.0450 17 <0.038 <0.031 - 0.0320 0.0310 3.2
Indeno(1,2,3-c,d)pyrene mg/kg 0.0410 0.0510 22 <0.038 <0.031 - 0.0460 0.0190 83
1-Methylnaphthalene mg/kg 0.212 0.267 23 0.0960 0.0760 23 0.194 0.184 5.3
2-Methylnaphthalene mg/kg 0.347 0.430 21 0.154 0.120 25 0.301 0.284 5.8
Naphthalene mg/kg 0.200 0.249 22 0.0560 0.0430 26 0.131 0.129 1.5
Perylene mg/kg 0.0280 0.0330 16 0.0980 0.102 4.0 0.0570 0.0350 48
Phenanthrene mg/kg 0.277 0.346 22 0.124 0.116 6.7 0.237 0.217 8.8
Pyrene mg/kg 0.0820 0.0940 14 <0.038 <0.031 - 0.103 0.0500 69
Quinoline mg/kg <0.013 <0.014 - <0.038 <0.031 - <0.010 <0.010 -

Notes: The RPD was calculated using <LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. 
RPD = relative percent difference; % = percent; > = greater than; mm = millimetre; µm = micrometre; < = less than; mg/kg = milligrams per kilogram; LRL = Laboratory Reporting Limit.
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Table C.16:  Confidence Index for Fish Age Estimates

Confidence Index Interpretation

Good (G) -Pattern is clear with no interpretation issues.
-Readings should always yield the same age.

Fairly Good (FG) -Pattern is clear with minor interpretation issues.
-Readings would yield the same age most of the time for fish <20 years old.

Fair (F)
-Pattern is fairly clear; however, some areas present minor or moderate 
interpretation issues.
-Readings would be within one year of each other for most fish <20 years old.

Fairly Poor (FP) -Pattern is fairly unclear and there are a number of interpretation issues.
-Readings would be within 2 to 3 years of each other for most fish <20 years old.

Poor (P) -Pattern is very unclear and there are significant interpretation issues.
-The reader has little confidence in the repeatability of the age estimate.

Notes: < = less than.
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Figure D.1: Comparison of Length−frequency Distributions for Young-of-the-year 
Longnose Sucker Captured from Reference Lentic Areas, September 2019

Notes: cm = centimetres; % = percent; green = RG_FLA1; orange = RG_FLOX.
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Figure D.2: Comparisons of Meristics Data for Young-of-the-year Longnose Sucker 
Captured from Reference Lentic Areas, September 2019

Notes: cm = centimetres; g = grams.
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Figure D.3: Comparison of Length−frequency Distributions for non-YOY 
Longnose Sucker Captured from Reference Lentic Areas, September 2019

Notes: cm = centimetres; % = percent.
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Figure D.4: Comparisons of Meristics Data for non-YOY Longnose Sucker Captured 
from Reference Lentic Areas, September 2019

Notes: cm = centimetres; g = grams.
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Figure D.5: Comparisons of Length−frequency Distributions for non-YOY Longnose 
Sucker Captured from Reference and Mine-exposed Lentic Areas, May 2019

Note: cm = centimetres.
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Note: cm = centimetres; * = reference area.
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Figure D.5: Comparisons of Length−frequency Distributions for non-YOY Longnose 
Sucker Captured from Reference and Mine-exposed Lentic Areas, May 2019

Note: cm = centimetres.
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Figure D.5: Comparisons of Length-frequency Distributions for non-YOY Longnose Sucker Captured from Reference and 
Mine-exposed Lentic Areas, May 2019

Note: cm = centimetres; * = reference area. 
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Figure D.6: Comparisons of Meristics Data for non-YOY Longnose Sucker Captured from Reference and Mine-
exposed Lentic Areas, May 2019
Notes: cm = centimetres; g = grams; * = reference area.
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Figure D.6: Comparisons of Meristics Data for non-YOY Longnose Sucker Captured from Reference and Mine-exposed 
Lentic Areas, May 2019

Notes: cm = centimetres; g = grams; * = reference area.
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Figure D.7: Comparisons of Length-frequency Distributions for Young-of-the-year 
Longnose Sucker Captured from Reference and Mine-exposed Lentic Areas, 
September 2019

Note: cm = centimetres; * = reference areas.
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Figure D.7: Comparisons of Length-frequency Distributions for Young-of-the-year 
Longnose Sucker Captured from Reference and Mine-exposed Lentic Areas, 
September 2019

Note: cm = centimetres; * = reference areas.
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Figure D.7: Comparison of Length-frequency Distributions for Young-of-the-year Longnose Sucker Captured from 
Reference and Mine-exposed Lentic Areas, September 2019

Note: cm = centimetres; * = reference areas.
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Figure D.8: Comparisons of Meristics Data for Young-of-the-year Longnose Sucker Captured from Reference 
and Mine-exposed Lentic Areas, September 2019

Notes: cm = centimetres; g = grams; * = reference areas.
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Figure D.8: Comparisons of Meristics Data for Young-of-the-year Longnose Sucker Captured from Reference and 
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Figure D.9: Comparisons of Length-frequency Distributions for non-YOY Longnose 
Sucker Captured from Reference and Mine-exposed Lentic Areas, September 2019

Note: cm = centimetres; * = reference areas.
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Figure D.9: Comparisons of Length-frequency Distributions for non-YOY Longnose 
Sucker Captured from Reference and Mine-exposed Lentic Areas, September 2019

Note: cm = centimetres; * = reference areas.

Page 2 of 3



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

6 8 10 12 14 16 18 20
Fork Length (cm)

C
um

ul
at

iv
e 

R
el

at
iv

e 
Fr

eq
ue

nc
y

RG_FLOX *

RG_FLA1 *

RG_ERUP

RG_ELWDGC

RG_GO13

RG_OTTO

RG_ERSCMC

RG_MCIMCC

RG_MIC2

RG_MIWW

RG_AQU1

RG_STPD

RG_EROL

RG_DOMRS

Figure D.9: Comparisons of Length-frequency Distributions for non-YOY Longnose Sucker Captured from Reference and 
Mine-exposed Lentic Areas, September 2019

Note: cm = centimetres; * = reference areas.

Page 3 of 3



6

8

10

12

14

16

18

20

22

RG_F
LO

X *

RG_F
LA

1 *

RG_E
RUP

RG_E
LW

DGC

RG_G
O13

RG_O
TTO

RG_E
RSCMC

RG_M
CIM

CC

RG_M
IC

2

RG_M
IW

W

RG_A
QU1

RG_S
TPD

RG_E
ROL

RG_D
OMRS

Fo
rk

 L
en

gt
h 

(c
m

)

0

20

40

60

80

100

RG_F
LO

X *

RG_F
LA

1 *

RG_E
RUP

RG_E
LW

DGC

RG_G
O13

RG_O
TTO

RG_E
RSCMC

RG_M
CIM

CC

RG_M
IC

2

RG_M
IW

W

RG_A
QU1

RG_S
TPD

RG_E
ROL

RG_D
OMRS

B
od

y 
W

ei
gh

t (
g)

Figure D.10: Comparisons of Meristics Data for non-YOY Longnose Sucker Captured from Reference and Mine-exposed 
Lentic Areas, September 2019
Notes: cm = centimetres; g = grams; * = reference areas.
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Figure D.10: Comparisons of Meristics Data for non-YOY Longnose Sucker Captured from Reference and Mine-exposed 
Lentic Areas, September 2019

Notes: cm = centimetres; g = grams; * = reference areas.
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Figure D.11: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_ERUP, Spring 2005, 2015, and 2019

Notes: cm = centimetres; g = grams.
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Figure D.12: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_ELWDGC, Spring 2015 and 2019

Notes: cm = centimetres; g = grams.
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Figure D.13: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_GO13, Spring 2005, 2006, 2015, and 2019
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Figure D.14: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_OTTO, Spring 2015 and 2019

Notes: cm = centimetres; g = grams.
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Figure D.15: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_STPD, Spring 2015 and 2019

Notes: cm = centimetres; g = grams.
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Figure D.16: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_EROL, Spring 2005, 2015, and 2019

Notes: cm = centimetres; g = grams.
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Figure D.17: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_FLA1, Spring 2015 and 2019

Notes: cm = centimetres; g = grams.
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Figure D.18: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_ERUP, Fall 2015 and 2019

Notes: cm = centimetres; g = grams.
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Figure D.19: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_GO13, Fall 2013, 2015, 2018, and 2019

Notes: cm = centimetres; g = grams.
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Figure D.20: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_OTTO, Fall 2013, 2015, and 2019

Notes: cm = centimetres; g = grams.



5

10

15

20

25

2015 2019

Fo
rk

 L
en

gt
h 

(c
m

)

−20

0

20

40

60

80

100

2015 2019

B
od

y 
W

ei
gh

t (
g)

1

10

100

1,000

7 9 11 14 18 22
Fork Length (cm)

B
od

y 
W

ei
gh

t (
g)

2015 2019

Figure D.21: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_STPD, Fall 2015 and 2019

Notes: cm = centimetres; g = grams.
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Figure D.22: Temporal Comparisons of Meristics Data for non-YOY Longnose Sucker 
from RG_FLA1, Fall 2013 and 2019

Notes: cm = centimetres; g = grams.
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Figure D.23: Temporal Comparisons of Meristics Data for Young-of-the-year (YOY) 
Longnose Sucker from RG_GO13, Fall 2013, 2015, and 2019

Notes: cm = centimetres; g = grams.
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Figure D.24: Temporal Comparisons of Meristics Data for Young-of-the-year (YOY) 
Longnose Sucker from RG_OTTO, Fall 2013, 2015, and 2019

Notes: cm = centimetres; g = grams.
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Figure D.25: Temporal Comparisons of Meristics Data for Young-of-the-year (YOY) 
Longnose Sucker from RG_STPD, Fall 2015 and 2019

Notes: cm = centimetres; g = grams.
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Figure D.26: Temporal Comparisons of Meristics Data for Young-of-the-year (YOY) 
Longnose Sucker from RG_FLA1, Fall 2013 and 2019

Notes: cm = centimetres; g = grams.
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Figure D.27: Comparisons of Length-frequency Distributions for Famale Longnose 
Sucker Lethally-sampled from Reference and Mine-exposed Lentic Areas, May 2019

Note: cm = centimetres.
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Figure D.27: Comparisons of Length-frequency Distributions for Famale Longnose Sucker Lethally-sampled 
from Reference and Mine-exposed Lentic Areas, May 2019

Note: cm = centimetres.
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Figure D.28: Comparisons of Meristics Data for Female Longnose Sucker Lethally-
sampled from Reference and Mine-exposed Lentic Areas, May 2019

Notes: cm = centimetres; g = grams.
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Figure D.28: Comparisons of Meristics Data for Female Longnose Sucker Lethally-
sampled from Reference and Mine-exposed Lentic Areas, May 2019

Notes: cm = centimetres; g = grams.

Page 2 of 2



rs = −0.464
p = <0.001

0

5

10

15

20

25

0 20 40 60 80
Muscle Selenium (µg/g dw)

G
S

I
rs = −0.451
p = <0.001

0

5

10

15

20

25

20 40 60
Ovary Selenium (µg/g dw)

G
S

I

rs = −0.496
p = <0.001

0

5

10

15

20

25

0 20 40 60 80
Egg Selenium (µg/g dw)

G
S

I

Reference Mine−exposed

Figure D.29: Spearman Rank Correlations Between Health Endpoints and Tissue 
Selenium Concentrations for Longnose Sucker, May 2019

Notes: rs = Spearman Rank Correlation Coefficient; < = less than; GSI = gonadosomatic index; µg/g dw = micrograms 
per gram dry weight.



Table D.1:  Incidental Observations of Fish at Lentic Areas, 2018 and 2019   

Easting Northing

MU1 Mine-exposed RG_FWDEC 656896 5547095 Unknown a
MU3 Reference RG_LOLA 650934 5542536 One unknown juvenile

RG_GRLK 655563 5525690 Unknown minnows (likely redside 
shiner)

RG_ALE1 663885 5502625 Brook trout
RG_ERWCO 652496 5518633 Salmonid sp.

RG_GO13 652955 5514065 Longnose sucker, redside shiner
RG_OTTO 652537 5512801 Unknown
RG_SMCIM 667979 5484119 Unknown
RG_MI16 665055 5489432 Westslope cutthroat trout, unknown, 

salmonid sp.
RG_MIWW 659707 5498474 Brook trout, salmonid sp.

Reference RG_HART 640574 5497037 Salmonid sp.
RG_ERIMF 640447 5486898 Redside shiner, unknown
RG_STPD 639864 5483139 Unknown

RG_DOMRS 644278 5471987 Unknown

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; MU = Management Unit; sp. = species.

Mine-exposed

Lentic Area ID

a This observation was marked as "species unknown"; however, westslope cutthroat trout are the only fish species known to occur in 
MU1 upstream of Josephine Falls. 

MU4

MU5

Species Incidentally Observed

Reference

Management 

Unit

Exposure 

Type

UTM Coordinates

Mine-exposed



Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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RG_USFRW-MT-1 654224 5533045 1-Aug-18 2-Aug-18 17:00 14:40 0.50 1.0 3 65 2.71 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_USFRW-MT-2 654210 5533056 1-Aug-18 2-Aug-18 17:05 14:42 0.50 0.80 3 65 2.70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_USFRW-MT-3 654200 5533071 1-Aug-18 2-Aug-18 17:07 14:50 0.30 0.50 3 65 2.71 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_USFRW-MT-4 654187 5533073 1-Aug-18 2-Aug-18 17:09 14:56 0.50 0.70 3 65 2.72 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_USFRW-MT-5 654235 5533069 1-Aug-18 2-Aug-18 17:11 14:46 0.80 1.0 3 65 2.70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 325 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_REFF-MT-01 645903 5556355 11-May-19 13-May-19 15:10 9:00 0.30 1.5 3 125 5.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_REFF-MT-02 645910 5556319 11-May-19 13-May-19 15:10 9:00 0.50 1.5 3 125 5.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_REFF-MT-03 645843 5556362 11-May-19 13-May-19 15:10 9:00 - - 3 125 5.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_REFF-MT-04 645903 5556355 13-May-19 15-May-19 9:05 12:45 - - 3 155 6.46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_REFF-MT-05 645910 5556319 13-May-19 15-May-19 9:10 12:50 - - 3 155 6.46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 686 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_WWER 646859 5553912 6-Sep-18 7-Sep-18 10:20 9:00 0.30 1.0 10 227 9.44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 227 9.44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GHSCW-MT-1 648371 5550219 7-Aug-18 8-Aug-18 14:45 8:40 0.30 0.40 3 54 2.24 0 0 0 0 0 0 0 0 0 4 0 1.79 2 0 0.893 0 0 0 0 0 0 0 0 0 0 0 0
RG_GHSCW-MT-2 648324 5550233 7-Aug-18 8-Aug-18 14:50 8:30 0.30 0.40 3 53 2.21 0 0 0 0 0 0 0 0 0 0 0 0 3 3 1.36 0 0 0 0 0 0 0 0 0 0 0 0
RG_GHSCW-MT-3 648325 5550229 7-Aug-18 8-Aug-18 14:45 8:25 0.80 1.2 3 53 2.21 0 0 0 0 0 0 0 0 0 0 0 0 3 3 1.36 0 0 0 0 0 0 0 0 0 0 0 0
RG_GHSCW-MT-4 648333 5550229 7-Aug-18 8-Aug-18 14:50 8:35 0.30 0.50 3 53 2.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GHSCW-MT-5 648333 5550225 7-Aug-18 8-Aug-18 15:00 8:40 0.50 0.80 3 53 2.21 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0.906 0 0 0 0 0 0 0 0 0 0 0 0

15 266 11 0 0 0 0 0 0 0 0 0 4 0 0.361 10 6 0.902 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-1 651750 5530510 2-Aug-18 3-Aug-18 15:45 15:46 0.30 0.50 3 72 3.00 0 0 0 0 0 0 0 0 0 30 0 9.99 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-2 651755 5530505 2-Aug-18 3-Aug-18 15:50 15:32 0.40 0.60 3 71 2.96 0 0 0 0 0 0 0 0 0 31 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-3 651755 5530515 2-Aug-18 3-Aug-18 15:55 15:15 0.40 0.50 3 70 2.92 0 0 0 0 0 0 0 0 0 1 0 0.343 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-4 651743 5530539 2-Aug-18 3-Aug-18 16:00 15:10 0.30 0.30 3 70 2.90 0 0 0 0 0 0 0 0 0 4 0 1.38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-5 651742 5530546 2-Aug-18 3-Aug-18 15:57 15:28 0.50 0.60 3 71 2.94 0 0 0 0 0 0 0 0 0 24 0 8.16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 353 15 0 0 0 0 0 0 0 0 0 90 0 6.12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-01 651760 5530491 10-May-19 11-May-19 11:45 10:30 0.30 0.60 3 68 2.84 0 0 0 0 0 0 4 0 1.41 21 0 7.38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-02 651746 5530541 10-May-19 11-May-19 12:00 11:35 - - 3 71 2.95 0 0 0 0 0 0 0 0 0 15 2 5.09 0 0 0 0 0 0 1 0 0.339 0 0 0 0 0 0
RG_ERUP-MT-03 651725 5530574 10-May-19 11-May-19 12:15 12:05 0.30 0.50 3 71 2.98 0 0 0 0 0 0 0 0 0 2 0 0.671 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 210 8.77 0 0 0 0 0 0 4 0 0.456 38 2 4.33 0 0 0 0 0 0 1 0 0.114 0 0 0 0 0 0
RG_ERUP-MT-01 651743 5530468 8-Sep-19 9-Sep-19 13:48 8:30 0.50 0.80 4 75 3.12 0 0 0 0 0 0 0 0 0 31 0 9.95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-02 651754 5530488 8-Sep-19 9-Sep-19 13:54 8:50 0.30 0.50 3 57 2.37 0 0 0 0 0 0 0 0 0 10 0 4.23 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.423
RG_ERUP-MT-03 651759 5530509 8-Sep-19 9-Sep-19 14:00 9:15 0.50 0.80 3 58 2.41 0 0 0 0 0 0 0 0 0 22 0 9.14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-04 651743 5530468 9-Sep-19 10-Sep-19 8:30 10:26 0.50 0.80 4 104 4.32 0 0 0 0 0 0 0 0 0 7 0 1.62 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-05 651754 5530488 9-Sep-19 10-Sep-19 8:50 10:30 0.30 0.50 3 77 3.21 0 0 0 0 0 0 0 0 0 9 0 2.81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-06 651759 5530509 9-Sep-19 10-Sep-19 9:15 10:34 0.50 0.80 3 76 3.16 0 0 0 0 0 0 7 0 2.21 9 0 2.84 4 0 1.26 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-07 651758 5530509 12-Sep-19 13-Sep-19 11:35 13:20 0.30 0.60 3 77 3.22 0 0 0 0 0 0 4 0 1.24 17 0 5.28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-08 651744 5530544 12-Sep-19 13-Sep-19 11:45 13:15 0.20 0.40 3 77 3.19 0 0 0 0 0 0 5 0 1.57 10 0 3.14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-09 651735 5530463 12-Sep-19 13-Sep-19 11:55 12:50 0.30 0.50 3 75 3.11 0 0 0 0 0 0 4 0 1.28 15 0 4.82 1 0 0.321 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-10 651735 5530463 13-Sep-19 15-Sep-19 13:00 9:21 - - 3 133 5.54 0 0 0 0 0 0 5 0 0.902 9 0 1.62 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-11 651752 5530486 13-Sep-19 15-Sep-19 13:00 9:15 0.30 0.60 3 133 5.53 0 0 0 0 0 0 18 0 3.25 6 0 1.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-12 651768 5530514 13-Sep-19 15-Sep-19 13:10 9:30 0.40 0.60 3 133 5.54 0 0 0 0 0 0 18 0 3.25 31 0 5.59 3 0 0.541 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-13 651744 5530544 13-Sep-19 15-Sep-19 13:16 9:40 - - 3 133 5.55 0 0 0 0 0 0 19 0 3.42 2 0 0.360 4 0 0.721 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-MT-14 651758 5530509 13-Sep-19 15-Sep-19 13:20 9:00 - - 3 131 5.46 0 0 0 0 0 0 11 0 2.02 5 0 0.916 1 0 0.183 0 0 0 0 0 0 0 0 0 0 0 0

44 1338 56 0 0 0 0 0 0 91 0 1.63 183 0 3.28 13 0 0.233 0 0 0 0 0 0 0 0 0 1 0 0.0179
RG_EROU-MT-1 652501 5529846 3-Aug-18 4-Aug-18 16:35 8:20 0.25 0.35 3 47 1.97 0 0 0 0 0 0 0 0 0 5 0 2.54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-2 652498 5529838 3-Aug-18 4-Aug-18 16:36 8:20 0.25 0.40 3 47 1.97 0 0 0 0 0 0 0 0 0 16 0 8.14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-3 652433 5529861 3-Aug-18 4-Aug-18 16:41 8:40 0.30 0.50 3 48 2.00 0 0 0 0 0 0 0 0 0 3 0 1.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-4 652499 5529879 3-Aug-18 4-Aug-18 16:43 8:40 0.30 0.50 3 48 1.99 0 0 0 0 0 0 0 0 0 14 0 7.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-5 652494 5529895 3-Aug-18 4-Aug-18 16:43 8:50 0.30 0.60 3 48 2.01 0 0 0 0 0 0 0 0 0 43 0 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 239 9.94 0 0 0 0 0 0 0 0 0 81 0 8.15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-01 652296 5529836 10-May-19 11-May-19 10:00 9:15 0.30 0.50 3 70 2.91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-02 652280 5529781 10-May-19 11-May-19 10:05 9:20 0.30 0.40 3 70 2.91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-03 652144 5529736 10-May-19 11-May-19 10:15 9:35 0.30 0.50 3 70 2.92 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-04 652415 5529762 18-May-19 20-May-19 12:40 15:00 0.10 0.50 3 151 6.29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-05 652450 5529756 18-May-19 20-May-19 12:45 15:00 0.10 0.50 3 151 6.28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-MT-06 652461 5529762 18-May-19 21-May-19 12:50 15:45 0.10 0.50 3 225 9.36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

18 736 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG_GO13-MT-07 through RG_GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.
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Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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RG_GLMS-MT-01 655044 5525841 7-May-19 10-May-19 15:45 9:00 0.30 0.40 3 196 8.16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GLMS-MT-02 655086 5525849 7-May-19 10-May-19 16:00 9:00 0.30 0.60 3 195 8.13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GLMS-MT-03 655056 5525862 7-May-19 10-May-19 16:05 10:00 0.30 0.50 3 198 8.24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GLMS-MT-04 655025 5525948 11-May-19 13-May-19 16:50 12:00 0.20 0.40 3 129 5.40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GLMS-MT-05 655051 5525938 11-May-19 13-May-19 16:55 12:00 0.10 0.50 3 129 5.39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GLMS-MT-06 655033 5525909 11-May-19 13-May-19 17:50 12:00 0.20 0.40 3 127 5.27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

18 974 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GRLK-MT-1 655501 5524625 5-Aug-18 5-Aug-18 11:30 13:05 0.30 0.50 10 16 0.66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 169 0 256 0 0 0 0 0 0 0 0 0

10 16 0.66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 169 0 256 0 0 0 0 0 0 0 0 0
RG_ALE1-MT-1 663937 5502821 3-Aug-18 4-Aug-18 16:14 16:46 0.30 0.50 3 74 3.07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ALE1-MT-2 663968 5502619 3-Aug-18 4-Aug-18 16:21 16:53 0.70 1.0 3 74 3.07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ALE1-MT-3 663992 5502639 3-Aug-18 4-Aug-18 16:28 16:49 0.30 0.50 3 73 3.04 2 0 0.657 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ALE1-MT-4 663911 5502583 3-Aug-18 4-Aug-18 16:28 16:50 0.35 0.60 3 73 3.05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ALE1-MT-5 692005 5503541 3-Aug-18 4-Aug-18 16:20 16:45 0.30 0.50 3 73 3.05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 367 15 2 0 0.131 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCIM-MT-1 653439 5524452 1-Aug-18 2-Aug-18 18:06 16:37 0.50 0.80 3 67.6 2.81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCIM-MT-2 653466 5524465 1-Aug-18 2-Aug-18 18:08 16:34 0.30 0.60 3 67.3 2.80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCIM-MT-3 653459 5524428 1-Aug-18 2-Aug-18 18:10 16:40 0.40 0.60 3 67.5 2.81 1 0 0.356 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCIM-MT-4 653444 5524470 1-Aug-18 2-Aug-18 18:21 16:45 0.30 0.50 3 67.2 2.80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCIM-MT-5 653452 5524476 1-Aug-18 2-Aug-18 18:24 16:50 0.80 1.20 3 67.3 2.80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 336.8 14 1 0 0.0712 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-01 653174 5521287 7-May-19 8-May-19 14:35 8:30 0.50 0.75 3 54 2.24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-02 653181 5521295 7-May-19 8-May-19 14:35 8:50 0.50 0.75 3 55 2.28 0 0 0 0 0 0 0 0 0 2 0 0.877 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-03 653181 5521295 8-May-19 9-May-19 9:05 11:00 0.50 0.75 3 78 3.24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-04 653171 5521297 8-May-19 9-May-19 8:45 11:05 0.50 1.0 3 79 3.29 0 0 0 0 0 0 0 0 0 1 0 0.304 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-05 653171 5521297 8-May-19 9-May-19 11:05 13:30 0.50 1.0 3 79 3.30 0 0 0 0 0 0 0 0 0 1 0 0.303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-06 653119 5521267 9-May-19 10-May-19 11:30 12:55 0.50 0.75 3 76 3.18 1 0 0.315 0 0 0 0 0 0 8 0 2.52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-07 653114 5521245 10-May-19 11-May-19 13:00 8:20 0.50 1.0 3 58 2.42 1 0 0.414 0 0 0 0 0 0 0 0 0 11 0 4.55 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-08 653071 5521382 10-May-19 11-May-19 14:05 8:45 0.50 0.75 3 56 2.33 2 0 0.857 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-09 653171 5521297 11-May-19 13-May-19 8:24 14:50 0.50 0.75 3 163 6.80 1 0 0.147 0 0 0 0 0 0 15 0 2.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-10 653130 5521275 11-May-19 13-May-19 8:55 15:20 0.50 0.75 3 163 6.80 2 0 0.294 0 0 0 0 0 0 5 0 0.735 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-11 653171 5521297 13-May-19 14-May-19 15:30 15:15 0.50 1.0 3 71 2.97 0 0 0 0 0 0 0 0 0 4 0 1.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-12 653130 5521275 13-May-19 14-May-19 15:30 15:15 0.25 0.75 3 71 2.97 2 0 0.674 0 0 0 0 0 0 1 0 0.337 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

36 1,004 42 9 0 0.215 0 0 0 0 0 0 37 0 0.885 11 0 0.263 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-01 653180 5521329 10-Sep-19 11-Sep-19 15:55 14:04 0.20 0.60 4 89 3.69 0 0 0 0 0 0 0 0 0 4 0 1.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-02 653186 5521313 10-Sep-19 11-Sep-19 16:00 14:10 0.40 0.50 4 89 3.69 0 0 0 0 0 0 0 0 0 69 0 19 0 0 0 1 0 0.271 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-03 653180 5521329 11-Sep-19 12-Sep-19 14:15 8:55 0.20 0.60 3 56 2.33 0 0 0 0 0 0 0 0 0 2 0 0.857 0 0 0 2 0 0.857 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-04 653186 5521313 11-Sep-19 12-Sep-19 14:15 9:10 0.40 0.50 3 57 2.36 0 0 0 0 0 0 0 0 0 77 0 32.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-05 653163 5521361 11-Sep-19 12-Sep-19 14:20 8:45 0.30 0.60 3 55 2.30 0 0 0 0 0 0 0 0 0 6 0 2.61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-06 653176 5521301 11-Sep-19 12-Sep-19 15:05 10:05 0.20 0.50 3 57 2.38 0 0 0 0 0 0 0 0 0 9 0 3.79 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-07 653126 5521348 12-Sep-19 13-Sep-19 9:00 10:00 0.20 0.40 3 75 3.12 0 0 0 0 0 0 0 0 0 2 0 0.640 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-08 653186 5521313 12-Sep-19 13-Sep-19 9:15 9:20 0.40 0.50 3 72 3.01 0 0 0 0 0 0 0 0 0 13 0 4.32 0 0 0 1 0 0.332 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-09 653161 5521303 12-Sep-19 13-Sep-19 10:28 9:40 0.20 0.40 3 70 2.90 0 0 0 0 0 0 0 0 0 3 0 1.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-MT-10 653163 5521361 12-Sep-19 13-Sep-19 8:40 9:50 0.30 0.60 3 75 3.15 0 0 0 0 0 0 0 0 0 3 0 0.954 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

32 695 29 0 0 0 0 0 0 0 0 0 188 0 6.50 0 0 0 4 0 0.138 0 0 0 0 0 0 0 0 0
RG_GO13-MT-01 652969 5514038 9-May-19 10-May-19 8:10 8:00 0.30 1.0 3 71 2.98 0 0 0 0 0 0 0 0 0 33 1 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-02 652916 5514075 9-May-19 10-May-19 8:10 8:50 0.50 1.0 3 74 3.08 0 0 0 0 0 0 0 0 0 1 0 0.324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-03 652969 5514038 10-May-19 11-May-19 8:00 11:15 0.25 0.75 3 82 3.41 0 0 0 0 0 0 0 0 0 9 0 2.64 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-04 652969 5514075 10-May-19 11-May-19 8:50 11:20 0.50 1.0 3 79 3.31 0 0 0 0 0 0 0 0 0 1 0 0.302 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-05 652969 5514038 11-May-19 13-May-19 11:20 8:30 0.25 0.75 3 136 5.65 0 0 0 0 0 0 0 0 0 34 0 6.02 0 0 0 1 0 0.177 0 0 0 0 0 0 0 0 0
RG_GO13-MT-06 652969 5514075 11-May-19 13-May-19 11:20 8:50 0.50 1.0 3 137 5.69 0 0 0 0 0 0 0 0 0 40 0 7.03 1 0 0.176 1 0 0.176 0 0 0 0 0 0 0 0 0
RG_GO13-MT-11 652932 5514071 23-May-19 24-May-19 9:10 9:10 0.50 1.0 2 48 2.00 0 0 0 0 0 0 0 0 0 2 0 1.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-12 652958 5514046 23-May-19 24-May-19 9:15 9:00 0.30 0.90 2 48 1.98 0 0 0 0 0 0 0 0 0 1 0 0.505 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-13 652909 5514077 27-May-19 28-May-19 10:45 13:15 0.50 1.0 2 53 2.21 0 0 0 0 0 0 0 0 0 20 0 9.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-14 652956 5514044 27-May-19 28-May-19 10:45 13:15 0.50 1.0 2 53 2.21 0 0 0 0 0 0 0 0 0 1 0 0.453 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-15 652956 5514044 28-May-19 29-May-19 13:40 8:40 0.50 1.0 2 38 1.58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-16 652909 5514077 28-May-19 29-May-19 13:40 8:45 0.50 1.0 2 38 1.59 0 0 0 0 0 0 1 0 0.629 16 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-17 652956 5514044 29-May-19 30-May-19 9:00 8:55 1.0 1.5 2 48 1.99 0 0 0 0 0 0 0 0 0 8 0 4.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-18 652909 5514077 29-May-19 30-May-19 9:15 9:00 - - 2 48 1.98 0 0 0 0 0 0 0 0 0 35 0 18 0 0 0 1 0 0.505 0 0 0 0 0 0 0 0 0

42 1,344 56 0 0 0 0 0 0 1 0 0.0179 201 1 3.59 1 0 0.0179 3 0 0.0536 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG GO13-MT-07 through RG GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.

MU4

Reference

RG_ALE1

Mine-
exposed

RG_GO13 c

RG_ERSCIM

169 256RG_GRLK

192 6.63

RG_ELWDGC

57 1.36

206 3.68

Total

Total

Total

Total

Total

Total

Total

1 0.0712

2 0.131

00RG_GLMS
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Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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Set Date 

T
o
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l 
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 aBull Trout Salmonid sp. Sculpin Sp.Brook Trout Longnose Dace Longnose Sucker

Mountain 

Whitefish
Redside Shiner

T
o

ta
l 
C

a
tc

h

Lift Date 
Set 

Time

Lift 

Time

No. of 

Traps

Trap 

Hours

(hrs)

Effort 

(days)

Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

UTM Coordinates

(NAD83, Zone 

11U)
Set Depth 

Range 

(m)

Westslope 

Cutthroat Trout

RG_GO13-MT-01 653154 5514142 9-Sep-19 10-Sep-19 10:09 8:10 0.30 0.30 2 44 1.83 0 0 0 0 0 0 0 0 0 54 0 29 1 0 0.545 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-02 653153 5514136 9-Sep-19 10-Sep-19 10:09 8:00 0.30 0.30 2 44 1.82 0 0 0 0 0 0 0 0 0 3 0 1.65 1 0 0.549 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-03 653005 5514075 9-Sep-19 10-Sep-19 10:19 10:50 0.30 0.50 3 74 3.06 0 0 0 0 0 0 0 0 0 36 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-04 652964 5514073 9-Sep-19 10-Sep-19 10:21 14:25 0.30 0.30 3 84 3.51 0 0 0 0 0 0 0 0 0 7 0 2.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-05 653154 5514142 10-Sep-19 11-Sep-19 9:06 13:37 0.30 0.30 2 57 2.38 0 0 0 0 0 0 0 0 0 30 0 13 1 0 0.421 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-06 653153 5514136 10-Sep-19 11-Sep-19 8:06 13:47 0.30 0.30 2 59 2.47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-07 653005 5514075 10-Sep-19 11-Sep-19 10:50 15:02 0.30 0.50 3 85 3.52 0 0 0 0 0 0 0 0 0 6 0 1.70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-08 652938 5514063 10-Sep-19 11-Sep-19 14:35 14:14 0.30 0.50 3 71 2.96 0 0 0 0 0 0 0 0 0 27 0 9.13 1 0 0.338 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-09 652967 5514031 11-Sep-19 12-Sep-19 14:04 11:41 0.30 0.50 4 86 3.60 0 0 0 0 0 0 0 0 0 8 0 2.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-10 653005 5514075 11-Sep-19 12-Sep-19 15:03 11:50 0.30 0.50 3 62 2.60 0 0 0 0 0 0 0 0 0 7 0 2.69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-11 652938 5514063 11-Sep-19 12-Sep-19 14:17 12:50 0.30 0.50 3 68 2.82 0 0 0 0 0 0 1 0 0.355 3 0 1.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-12 652967 5514031 12-Sep-19 13-Sep-19 11:56 10:17 0.30 0.50 4 89 3.73 0 0 0 0 0 0 0 0 0 18 0 4.83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-13 653005 5514075 12-Sep-19 13-Sep-19 11:52 8:56 0.30 0.50 3 63 2.63 0 0 0 0 0 0 0 0 0 18 0 6.84 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-MT-14 652938 5514063 12-Sep-19 13-Sep-19 12:52 9:13 0.30 0.50 3 61 2.54 0 0 0 0 0 0 1 0 0.393 18 0 7.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 948 39 0 0 0 0 0 0 2 0 0.0507 235 0 5.95 4 0 0.101 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13_LOT1-MT-01 652949 5514129 10-Sep-19 11-Sep-19 15:39 15:12 0.40 0.40 3 71 2.94 0 0 0 0 0 0 0 0 0 13 0 4.42 1 0 0.340 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13_LOT1-MT-02 652949 5514129 11-Sep-19 12-Sep-19 15:20 13:06 0.40 0.40 3 65 2.72 0 0 0 0 0 0 0 0 0 6 0 2.21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13_LOT1-MT-03 652949 5514129 12-Sep-19 13-Sep-19 15:23 10:24 0.40 0.40 3 57 2.38 0 0 0 0 0 0 0 0 0 2 0 0.841 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 193 8.04 0 0 0 0 0 0 0 0 0 21 0 2.61 1 0 0.124 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13_LOT2-MT-01 652901 5514048 10-Sep-19 11-Sep-19 15:35 14:22 0.20 0.25 3 68 2.85 0 0 0 0 0 0 0 0 0 2 0 0.702 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13_LOT2-MT-02 652901 5514048 11-Sep-19 12-Sep-19 14:26 12:06 0.20 0.25 3 65 2.71 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.369
RG_GO13_LOT2-MT-03 652901 5514048 12-Sep-19 13-Sep-19 12:08 9:23 0.20 0.25 3 64 2.66 0 0 0 0 0 0 0 0 0 7 0 2.64 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 197 8.21 0 0 0 0 0 0 0 0 0 9 0 1.10 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.122
RG_GO13_LOT4-MT-01 653017 5514068 10-Sep-19 11-Sep-19 15:49 14:30 0.25 0.25 3 68 2.84 0 0 0 0 0 0 0 0 0 5 0 1.76 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13_LOT4-MT-02 653017 5514068 11-Sep-19 12-Sep-19 14:32 12:23 0.25 0.25 3 66 2.73 0 0 0 0 0 0 0 0 0 1 0 0.366 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13_LOT4-MT-03 653017 5514068 12-Sep-19 13-Sep-19 12:25 9:42 0.25 0.25 3 64 2.66 0 0 0 0 0 0 0 0 0 2 0 0.752 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 197 8.23 0 0 0 0 0 0 0 0 0 8 0 0.972 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-01 652804 5513082 11-May-19 13-May-19 12:20 9:30 0.25 1.0 2 90 3.76 0 0 0 0 0 0 34 0 9.03 81 3 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-02 652730 5513049 11-May-19 13-May-19 12:25 10:15 0.25 1.0 3 138 5.73 0 0 0 0 0 0 24 0 4.19 151 6 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 228 9.49 0 0 0 0 0 0 58 0 6.11 232 9 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-01 652799 5513091 9-Sep-19 11-Sep-19 9:26 11:05 0.50 0.60 3 149 6.21 0 0 0 0 0 0 9 0 1.45 219 0 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-02 652786 5513085 9-Sep-19 11-Sep-19 9:30 11:50 0.50 0.60 2 101 4.19 0 0 0 0 0 0 2 0 0.477 224 0 53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-03 652752 5513057 9-Sep-19 11-Sep-19 9:39 10:19 1.0 1.5 2 97 4.06 0 0 0 0 0 0 5 0 1.23 112 0 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-04 652733 5513047 9-Sep-19 11-Sep-19 9:42 8:30 1.0 1.5 3 140 5.85 0 0 0 0 0 0 14 0 2.39 140 0 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-05 652799 5513091 11-Sep-19 12-Sep-19 11:08 8:55 0.50 0.60 3 65 2.72 0 0 0 0 0 0 13 0 4.77 219 0 80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-06 652786 5513085 11-Sep-19 12-Sep-19 11:55 9:43 0.50 1.0 2 44 1.82 0 0 0 0 0 0 6 0 3.30 111 0 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-07 652752 5513057 11-Sep-19 12-Sep-19 10:22 9:53 1.0 1.5 2 47 1.96 0 0 0 0 0 0 2 0 1.02 139 0 71 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_OTTO-MT-08 652733 5513047 11-Sep-19 12-Sep-19 8:32 10:00 1.0 1.5 3 76 3.18 0 0 0 0 0 0 12 0 3.77 94 0 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 720 30 0 0 0 0 0 0 63 0 2.10 1,258 0 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-01 651711 5512036 13-May-19 15-May-19 18:05 16:45 0.50 1.0 3 140 5.83 0 0 0 0 0 0 0 0 0 27 1 4.63 0 0 0 1 0 0.171 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-02 651677 5511988 13-May-19 15-May-19 18:05 16:45 0.50 0.80 3 140 5.83 0 0 0 0 0 0 10 0 1.71 28 4 4.80 0 0 0 2 0 0.343 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-03 651677 5511988 15-May-19 17-May-19 18:00 12:00 0.50 0.60 3 126 5.25 0 0 0 0 0 0 8 0 1.52 18 1 3.43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-04 651677 5511988 18-May-19 20-May-19 12:00 16:00 0.50 0.60 6 312 13.0 0 0 0 1 0 0.0769 6 0 0.462 19 2 1.46 1 0 0.0769 3 0 0.231 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-05 651677 5511988 20-May-19 21-May-19 16:30 16:15 0.50 0.60 3 71 2.97 0 0 0 0 0 0 0 0 0 3 1 1.01 1 0 0.337 0 0 0 0 0 0 0 0 0 0 0 0

18 789 33 0 0 0 1 0 0.0304 24 0 0.730 95 9 2.89 2 0 0.0608 6 0 0.182 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-01 651690 5512011 4-Sep-19 5-Sep-19 13:35 12:15 0.50 0.80 3 68 2.83 0 0 0 0 0 0 0 0 0 1 0 0.353 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-02 651687 5512006 4-Sep-19 5-Sep-19 13:39 12:25 - - 3 68 2.85 0 0 0 0 0 0 0 0 0 27 0 9.49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-03 651696 5512016 4-Sep-19 5-Sep-19 13:43 13:25 0.50 0.80 2 47 1.98 0 0 0 0 0 0 0 0 0 9 0 4.56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-04 651707 5512027 4-Sep-19 5-Sep-19 13:48 13:30 0.50 1.0 2 47 1.98 0 0 0 0 0 0 0 0 0 52 0 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-05 651690 5512011 5-Sep-19 6-Sep-19 12:20 9:00 0.50 8.00 3 62 2.58 0 0 0 0 0 0 0 0 0 17 0 6.58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-06 651687 5512006 5-Sep-19 6-Sep-19 12:30 9:25 - - 3 63 2.61 0 0 0 0 0 0 0 0 0 23 0 8.80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-07 651696 5512016 5-Sep-19 6-Sep-19 13:25 9:35 0.50 0.80 2 40 1.68 0 0 0 0 0 0 0 0 0 6 0 3.57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-08 651707 5512027 5-Sep-19 6-Sep-19 13:30 9:40 0.50 1.5 2 40 1.68 0 0 0 0 0 0 0 0 0 16 0 9.52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-09 651687 5512003 6-Sep-19 7-Sep-19 9:24 8:45 0.30 0.50 3 70 2.92 0 0 0 0 0 0 0 0 0 5 0 1.71 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-10 651696 5512016 6-Sep-19 7-Sep-19 9:40 8:49 0.50 1.5 4 93 3.86 0 0 0 0 0 0 0 0 0 17 0 4.41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-11 651707 5512027 6-Sep-19 7-Sep-19 10:00 8:52 0.50 1.0 3 69 2.86 0 0 0 0 0 0 0 0 0 11 0 3.85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-12 651687 5512003 7-Sep-19 8-Sep-19 8:45 12:30 0.30 0.50 3 83 3.47 0 0 0 0 0 0 0 0 0 9 0 2.59 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-13 651696 5512016 7-Sep-19 8-Sep-19 8:50 12:30 0.50 1.5 4 111 4.61 0 0 0 0 0 0 0 0 0 51 0 11.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCMC-MT-14 651707 5512027 7-Sep-19 8-Sep-19 8:55 8:12 0.50 1.0 3 70 2.91 0 0 0 0 0 0 0 0 0 10 0 3.44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 932 39 0 0 0 0 0 0 0 0 0 254 0 6.54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG_GO13-MT-07 through RG_GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.

MU4 Mine-
exposed

RG_GO13 c

RG_OTTO

Total

Total

Total

3.89

RG_ERSCMC

2.74

10 1.22

0.972

Total

Total

Total

Total

Total

254 6.54

241 6.10

1,321 44

290 31

128

22

8
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Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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Set Date 
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 aBull Trout Salmonid sp. Sculpin Sp.Brook Trout Longnose Dace Longnose Sucker

Mountain 

Whitefish
Redside Shiner

T
o
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C

a
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Lift Date 
Set 

Time

Lift 

Time

No. of 

Traps

Trap 

Hours

(hrs)

Effort 

(days)

Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

UTM Coordinates

(NAD83, Zone 

11U)
Set Depth 

Range 

(m)

Westslope 

Cutthroat Trout

RG_SMCIM-MT-1 668005 5484136 4-Aug-18 5-Aug-18 14:55 9:16 0.40 0.60 3 55 2.29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SMCIM-MT-2 668002 5484098 4-Aug-18 5-Aug-18 15:00 9:24 0.50 0.70 3 55 2.30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SMCIM-MT-3 667957 5484128 4-Aug-18 5-Aug-18 15:10 9:33 0.50 1.0 3 55 2.30 1 0 0.435 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SMCIM-MT-4 667974 5484152 4-Aug-18 5-Aug-18 15:05 9:25 0.40 0.60 3 55 2.29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SMCIM-MT-5 667990 5484154 4-Aug-18 5-Aug-18 15:00 9:18 0.40 0.60 3 55 2.29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 275 11 1 0 0.0872 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-1 668239 5487079 6-Aug-18 7-Aug-18 13:35 8:00 0.50 0.50 3 55 2.30 0 0 0 0 0 0 0 0 0 15 0 6.52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-2 668242 5487099 6-Aug-18 7-Aug-18 13:30 7:55 0.30 0.40 3 55 2.30 0 0 0 0 0 0 0 0 0 24 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-3 668264 5487051 6-Aug-18 7-Aug-18 13:33 8:06 0.30 0.40 3 56 2.32 0 0 0 0 0 0 0 0 0 7 0 3.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-4 668253 5487039 6-Aug-18 7-Aug-18 13:36 8:05 0.30 0.40 3 55 2.31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-5 668230 5487029 6-Aug-18 7-Aug-18 13:40 8:00 0.30 0.40 3 55 2.29 0 0 0 0 0 0 0 0 0 1 0 0.436 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 277 12 0 0 0 0 0 0 0 0 0 47 0 4.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-01 668233 5487089 7-May-19 9-May-19 10:55 9:15 0.40 0.40 3 139 5.79 0 0 0 0 0 0 28 0 4.83 1 0 0.173 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-02 668249 5487090 7-May-19 9-May-19 11:00 9:15 0.50 0.50 4 185 7.71 0 0 0 0 0 0 61 0 7.91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-03 668267 5487080 7-May-19 9-May-19 11:00 9:20 0.40 0.40 3 139 5.79 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-04 668223 5487088 13-May-19 14-May-19 13:40 13:00 0.70 1.0 3 70 2.92 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-05 668208 5487051 13-May-19 14-May-19 13:40 13:00 0.20 0.40 3 70 2.92 0 0 0 0 0 0 0 0 0 9 1 3.09 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-06 668253 5487082 18-May-19 20-May-19 9:30 11:45 0.10 0.70 3 151 6.28 0 0 0 0 0 0 0 0 0 3 0 0.478 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-07 668224 5487077 18-May-19 20-May-19 9:35 11:45 0.10 0.50 3 151 6.27 0 0 0 0 0 0 0 0 0 4 0 0.638 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-08 668218 5487055 20-May-19 21-May-19 13:00 10:30 0.30 0.70 4 86 3.58 0 0 0 0 0 0 2 0 0.558 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 990 41 0 0 0 0 0 0 91 0 2.21 17 1 0.412 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-01 668254 5487080 9-Sep-19 10-Sep-19 12:01 7:35 0.30 0.40 3 59 2.45 0 0 0 0 0 0 0 0 0 36 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-02 668242 5487074 9-Sep-19 10-Sep-19 12:03 7:38 0.30 0.40 3 59 2.45 0 0 0 0 0 0 0 0 0 77 0 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-03 668250 5487062 9-Sep-19 10-Sep-19 12:07 7:42 1.0 1.0 2 39 1.63 0 0 0 0 0 0 1 0 0.613 109 0 67 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-04 668235 5487089 9-Sep-19 10-Sep-19 12:09 7:45 0.40 0.40 2 39 1.63 0 0 0 0 0 0 0 0 0 30 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-05 668249 5487079 12-Sep-19 13-Sep-19 15:15 15:00 0.40 0.40 2 48 1.98 0 0 0 0 0 0 0 0 0 90 0 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-06 668253 5487062 12-Sep-19 13-Sep-19 15:16 15:20 0.40 1.0 3 72 3.01 0 0 0 0 0 0 0 0 0 65 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-07 668244 5487072 12-Sep-19 13-Sep-19 15:20 15:15 0.40 0.40 2 48 1.99 0 0 0 0 0 0 0 0 0 53 0 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-08 668247 5487093 12-Sep-19 13-Sep-19 15:22 15:35 0.30 0.30 1 24 1.01 0 0 0 0 0 0 0 0 0 6 0 5.95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-09 668244 5487072 13-Sep-19 15-Sep-19 15:15 11:25 - - 3 133 5.52 0 0 0 0 0 0 0 0 0 55 0 9.96 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-10 668253 5487062 13-Sep-19 15-Sep-19 15:30 11:35 - - 3 132 5.51 0 0 0 0 0 0 0 0 0 16 0 2.90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-11 668223 5487041 12-Sep-19 13-Sep-19 15:27 15:34 0.35 0.45 2 48 2.01 0 0 0 0 0 0 0 0 0 11 0 5.47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-12 668234 5487084 13-Sep-19 15-Sep-19 15:05 11:45 0.30 0.40 3 134 5.58 0 0 0 0 0 0 0 0 0 62 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-MT-13 668235 5487089 13-Sep-19 15-Sep-19 15:30 11:40 - - 2 88 3.68 0 0 0 0 0 0 0 0 0 72 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

31 923 38 0 0 0 0 0 0 1 0 0.0260 682 0 17.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MI16-MT-1 665095 5489437 2-Aug-18 3-Aug-18 16:30 11:28 0.30 0.50 3 57 2.37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MI16-MT-2 665086 5489448 2-Aug-18 3-Aug-18 16:34 11:31 0.50 1.0 3 57 2.37 2 0 0.844 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MI16-MT-3 665059 5489403 2-Aug-18 3-Aug-18 16:40 12:04 0.30 0.50 3 58 2.43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MI16-MT-4 665072 5489390 2-Aug-18 3-Aug-18 16:46 12:05 1.0 1.3 3 58 2.41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MI16-MT-5 665031 5489406 2-Aug-18 3-Aug-18 16:52 12:10 0.50 0.80 3 58 2.41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 288 12 2 0 0.167 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-01 659533 5496566 11-May-19 13-May-19 13:14 14:30 0.30 1.0 7 345 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-02 659539 5496595 13-May-19 14-May-19 14:35 12:00 0.50 1.0 3 64 2.68 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-03 659527 5496592 13-May-19 14-May-19 14:45 12:00 0.50 1.0 3 64 2.66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-04 659539 5496595 14-May-19 16-May-19 12:30 11:15 0.50 1.0 3 140 5.84 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-05 659527 5496592 14-May-19 16-May-19 12:30 11:15 0.50 1.0 3 140 5.84 0 0 0 0 0 0 0 0 0 1 0 0.171 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19 753 31 0 0 0 0 0 0 0 0 0 1 0 0.0319 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-01 659533 5496642 4-Sep-19 5-Sep-19 14:38 16:36 0.50 0.50 3 78 3.25 0 0 0 0 0 0 0 0 0 15 0 4.62 3 2 0.924 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-02 659540 5496637 4-Sep-19 5-Sep-19 14:43 16:47 0.50 0.75 3 78 3.26 0 0 0 0 0 0 0 0 0 41 0 12.6 5 0 1.53 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-03 659528 5496618 4-Sep-19 5-Sep-19 14:46 18:33 0.50 0.50 2 56 2.32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0.864
RG_MIC2-MT-04 659535 5496620 4-Sep-19 5-Sep-19 14:46 18:33 0.50 0.50 2 56 2.32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-05 659533 5496642 5-Sep-19 6-Sep-19 16:41 16:00 0.50 0.50 3 70 2.91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-06 659540 5496637 5-Sep-19 6-Sep-19 16:50 16:03 0.50 0.75 3 70 2.90 0 0 0 0 0 0 0 0 0 19 0 6.55 1 0 0.345 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-07 659533 5496610 5-Sep-19 6-Sep-19 18:42 16:11 0.50 0.75 4 86 3.58 0 0 0 0 0 0 0 0 0 6 0 1.68 1 0 0.279 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-08 659533 5496642 6-Sep-19 7-Sep-19 16:01 11:30 0.50 0.50 3 58 2.44 0 0 0 0 0 0 0 0 0 2 0 0.821 1 0 0.411 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-09 659540 5496637 6-Sep-19 7-Sep-19 16:05 11:35 0.50 0.75 3 59 2.44 0 0 0 0 0 0 0 0 0 1 0 0.410 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-10 659533 5496610 6-Sep-19 7-Sep-19 16:12 11:41 0.50 0.75 4 78 3.25 0 0 0 0 0 0 0 0 0 6 0 1.85 3 0 0.924 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-11 659526 5496634 7-Sep-19 8-Sep-19 12:20 9:41 0.50 1.0 3 64 2.67 0 0 0 0 0 0 0 0 0 1 0 0.375 1 0 0.375 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-12 659525 5496626 7-Sep-19 8-Sep-19 12:27 9:44 0.30 0.50 3 64 2.66 0 0 0 0 0 0 0 0 0 7 0 2.63 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIC2-MT-13 659536 5496615 7-Sep-19 8-Sep-19 12:32 9:50 0.50 0.50 4 85 3.55 0 0 0 0 0 0 0 0 0 1 0 0.282 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.282

40 901 38 0 0 0 0 0 0 0 0 0 99 0 2.64 15 2 0.400 0 0 0 0 0 0 0 0 0 3 0 0.0799

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG GO13-MT-07 through RG GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.

Mine-
exposedMU4

Total

Total

Total

1 0.0319

2.62

RG_SMCIM 1 0.0872

47 4.08

RG_MI16 2 0.167

RG_MIC2

117 3.12

RG_MCIMCC

683 18

108

Total

Total

Total

Total
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Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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 aBull Trout Salmonid sp. Sculpin Sp.Brook Trout Longnose Dace Longnose Sucker
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Whitefish
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Lift Date 
Set 

Time

Lift 

Time

No. of 

Traps

Trap 

Hours

(hrs)

Effort 

(days)

Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

UTM Coordinates

(NAD83, Zone 

11U)
Set Depth 

Range 

(m)

Westslope 

Cutthroat Trout

RG_MIWW-MT-1 659699 5498504 6-Aug-18 7-Aug-18 14:59 8:45 0.30 0.40 3 53 2.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-2 659707 5498475 6-Aug-18 7-Aug-18 14:56 8:50 0.30 0.30 3 54 2.24 3 0 1.34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-3 659708 5498483 6-Aug-18 7-Aug-18 14:57 8:55 0.30 0.40 3 54 2.25 1 0 0.445 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-4 659711 5498522 6-Aug-18 7-Aug-18 14:55 9:00 0.30 0.30 3 54 2.26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-5 659717 5498543 6-Aug-18 7-Aug-18 14:50 8:50 0.30 0.50 3 54 2.25 1 0 0.444 0 0 0 0 0 0 16 0 7.11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 269 11 5 0 0.446 0 0 0 0 0 0 16 0 1.43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-01 659705 5498450 7-May-19 9-May-19 12:00 11:00 0.50 0.50 3 141 5.88 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-02 659709 5498512 7-May-19 9-May-19 12:05 11:00 0.50 0.50 3 141 5.86 0 0 0 0 0 0 0 0 0 9 0 1.53 0 0 0 0 0 0 2 0 0.341 0 0 0 0 0 0
RG_MIWW-MT-03 659683 5498468 7-May-19 9-May-19 12:10 11:00 0.60 0.60 2 94 3.90 0 0 0 0 0 0 1 0 0.256 3 1 0.769 0 0 0 0 0 0 5 0 1.28 0 0 0 0 0 0
RG_MIWW-MT-04 659706 5498521 13-May-19 14-May-19 15:20 11:15 0.20 0.40 3 60 2.49 1 0 0.402 0 0 0 0 0 0 5 1 2.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-05 659681 5498468 13-May-19 14-May-19 15:20 11:00 0.30 1.1 3 59 2.46 1 0 0.407 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-06 659709 5498512 14-May-19 16-May-19 11:15 11:00 0.50 0.70 3 143 5.97 3 0 0.503 0 0 0 0 0 0 6 1 1.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-07 659685 5498468 14-May-19 16-May-19 11:00 11:00 0.50 1.0 3 144 6.00 0 0 0 0 0 0 0 0 0 3 0 0.500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-08 659679 5498474 20-May-19 21-May-19 13:40 11:00 0.50 1.0 3 64 2.67 1 0 0.375 0 0 0 0 0 0 4 0 1.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-09 659708 5498515 20-May-19 21-May-19 13:40 11:15 0.30 0.60 3 65 2.70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 910 38 6 0 0.158 0 0 0 1 0 0.0264 30 3 0.791 0 0 0 0 0 0 7 0 0.185 0 0 0 0 0 0
RG_MIWW-MT-01 659719 5498509 4-Sep-19 5-Sep-19 13:38 13:09 0.25 0.25 2 47 1.96 0 0 0 0 0 0 0 0 0 7 0 3.57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-02 659703 5498455 4-Sep-19 5-Sep-19 13:42 15:11 0.20 0.20 2 51 2.12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-03 659686 5498472 4-Sep-19 5-Sep-19 13:45 15:16 0.30 0.50 3 77 3.19 0 0 0 0 0 0 0 0 0 9 0 2.82 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-04 659705 5498511 4-Sep-19 5-Sep-19 13:47 15:15 0.25 0.25 2 51 2.12 0 0 0 0 0 0 0 0 0 5 0 2.36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-05 659703 5498470 4-Sep-19 5-Sep-19 13:52 15:14 0.20 0.20 1 25 1.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-06 659719 5498509 5-Sep-19 6-Sep-19 16:18 14:59 0.25 0.25 2 45 1.89 0 0 0 0 0 0 0 0 0 15 0 7.94 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-07 659703 5498453 5-Sep-19 6-Sep-19 16:25 15:04 0.30 0.30 2 45 1.89 0 0 0 0 0 0 0 0 0 1 0 0.530 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-08 659686 5498472 5-Sep-19 6-Sep-19 16:31 15:06 0.30 0.50 3 68 2.82 1 0 0.354 0 0 0 0 0 0 11 0 3.90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-09 659703 5498470 5-Sep-19 6-Sep-19 16:40 15:14 0.20 0.20 2 45 1.88 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-10 659686 5498472 6-Sep-19 7-Sep-19 15:10 10:10 0.30 0.50 3 57 2.37 1 0 0.421 0 0 0 0 0 0 5 0 2.11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-11 659703 5498453 6-Sep-19 7-Sep-19 15:05 10:07 0.30 0.30 2 38 1.59 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-12 659719 5498509 6-Sep-19 7-Sep-19 15:00 9:49 0.25 0.25 2 38 1.57 0 0 0 0 0 0 0 0 0 16 0 10.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-13 659708 5498513 6-Sep-19 7-Sep-19 15:15 10:01 0.25 0.25 3 56 2.35 0 0 0 0 0 0 0 0 0 5 0 2.13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-14 659719 5498509 7-Sep-19 8-Sep-19 10:47 13:38 0.25 0.25 2 54 2.24 0 0 0 0 0 0 0 0 0 14 0 6.26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-15 659684 5498480 7-Sep-19 8-Sep-19 11:01 13:46 0.30 0.30 2 54 2.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-16 659684 5498485 7-Sep-19 8-Sep-19 11:06 13:48 0.30 0.30 3 80 3.34 0 0 0 0 0 0 0 0 0 5 0 1.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MIWW-MT-17 659697 5498508 7-Sep-19 8-Sep-19 11:11 13:55 0.35 0.40 3 80 3.34 0 0 0 0 0 0 0 0 0 1 0 0.299 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

39 911 38 2 0 0.0527 0 0 0 0 0 0 94 0 2.48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-01 653514 5511633 2-Sep-18 3-Sep-18 12:50 10:00 0.50 - 3 64 2.65 0 0 0 0 0 0 0 0 0 2 0 0.756 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-02 653505 5511610 2-Sep-18 3-Sep-18 13:00 9:58 0.40 - 1 21 0.874 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-03 653499 5511613 2-Sep-18 3-Sep-18 13:00 9:56 0.60 - 1 21 0.872 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-04 653494 5511626 2-Sep-18 3-Sep-18 13:10 9:54 0.50 - 1 21 0.864 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6 126 5.26 0 0 0 0 0 0 0 0 0 2 0 0.381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-01 653496 5511605 6-May-19 8-May-19 16:45 13:00 0.30 0.30 6 266 11 0 0 0 0 0 0 0 0 0 16 0 1.45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-02 653554 5511559 13-May-19 14-May-19 13:40 10:15 0.25 0.50 3 62 2.57 0 0 0 0 0 0 0 0 0 10 0 3.89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-03 653563 5511536 13-May-19 14-May-19 13:40 10:15 0.50 1.5 3 62 2.57 0 0 0 0 0 0 0 0 0 100 4 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-04 653554 5511559 14-May-19 15-May-19 11:45 9:25 0.25 0.50 3 65 2.71 0 0 0 0 0 0 0 0 0 12 0 4.43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-05 653563 5511536 14-May-19 15-May-19 11:45 9:25 0.50 1.5 3 65 2.71 0 0 0 0 0 0 0 0 0 124 4 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-06 653563 5511536 15-May-19 16-May-19 9:50 9:10 - - 6 140 5.83 0 0 0 0 0 0 0 0 0 249 2 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

24 659 27 0 0 0 0 0 0 0 0 0 511 10 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-01 653505 5511609 4-Sep-19 5-Sep-19 12:11 12:00 0.20 0.20 3 71 2.98 0 0 0 0 0 0 0 0 0 4 0 1.34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-02 653501 5511625 4-Sep-19 5-Sep-19 12:17 12:02 0.20 0.20 4 95 3.96 0 0 0 0 0 0 0 0 0 4 0 1.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-03 653507 5511632 4-Sep-19 5-Sep-19 12:23 12:03 0.20 0.25 3 71 2.96 0 0 0 0 0 0 0 0 0 4 0 1.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-04 653505 5511609 5-Sep-19 6-Sep-19 12:24 13:23 0.20 0.30 3 75 3.12 0 0 0 0 0 0 0 0 0 13 0 4.16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-05 653501 5511625 5-Sep-19 6-Sep-19 12:25 13:28 0.20 0.20 4 100 4.18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-06 653507 5511632 5-Sep-19 6-Sep-19 12:28 13:32 0.20 0.25 3 75 3.13 0 0 0 0 0 0 0 0 0 34 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-07 652505 5511609 6-Sep-19 7-Sep-19 13:24 8:05 0.20 0.30 3 56 2.34 0 0 0 0 0 0 0 0 0 7 0 3.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-08 653501 5511625 6-Sep-19 7-Sep-19 13:30 8:29 0.20 0.20 4 76 3.16 0 0 0 0 0 0 0 0 0 2 0 0.632 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-09 653507 5511632 6-Sep-19 7-Sep-19 13:34 8:32 0.20 0.25 3 57 2.37 0 0 0 0 0 0 0 0 0 4 0 1.69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-10 659505 5511609 7-Sep-19 8-Sep-19 8:50 16:20 0.20 0.30 3 95 3.94 0 0 0 0 0 0 0 0 0 5 0 1.27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-11 653502 5511616 7-Sep-19 8-Sep-19 9:06 16:23 0.20 0.20 4 125 5.21 0 0 0 0 0 0 0 0 0 2 0 0.384 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_AQU1-MT-12 653507 5511638 7-Sep-19 8-Sep-19 9:03 16:28 0.20 0.30 3 94 3.93 0 0 0 0 0 0 0 0 0 11 0 2.80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 991 41 0 0 0 0 0 0 0 0 0 90 0 2.18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG_GO13-MT-07 through RG_GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.

Total

Total

Total

MU4 Mine-
exposed

RG_AQU1

21

0.381

44

90 2.18

2

1.87

RG_MIWW

96

1.16

Total

Total

Total

2.53

511 19
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Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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 aBull Trout Salmonid sp. Sculpin Sp.Brook Trout Longnose Dace Longnose Sucker

Mountain 

Whitefish
Redside Shiner
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Lift Date 
Set 

Time

Lift 

Time

No. of 

Traps

Trap 

Hours

(hrs)

Effort 

(days)

Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

UTM Coordinates

(NAD83, Zone 

11U)
Set Depth 

Range 

(m)

Westslope 

Cutthroat Trout

RG_HART-MT-01 640556 5497032 2-Sep-18 3-Sep-18 14:55 11:15 1.5 - 1 20 0.847 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_HART-MT-02 640554 5497035 2-Sep-18 3-Sep-18 14:58 11:16 0.80 - 1 20 0.846 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_HART-MT-03 640554 5497046 2-Sep-18 3-Sep-18 15:01 11:19 0.80 - 1 20 0.846 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_HART-MT-04 640551 5497053 2-Sep-18 3-Sep-18 15:02 11:20 0.80 - 1 20 0.846 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_HART-MT-05 640554 5497059 2-Sep-18 3-Sep-18 15:05 11:21 0.80 - 1 20 0.844 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_HART-MT-06 640558 5497008 2-Sep-18 3-Sep-18 15:09 11:26 0.80 - 1 20 0.845 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_HART-MT-07 640561 5497007 2-Sep-18 3-Sep-18 15:10 11:26 0.50 - 1 20 0.844 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_HART-MT-08 640575 5497002 2-Sep-18 3-Sep-18 15:12 11:30 0.40 - 1 20 0.846 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_HART-MT-09 640576 5496998 2-Sep-18 3-Sep-18 15:14 11:25 1.0 - 1 20 0.841 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_HART-MT-10 640579 5496994 2-Sep-18 3-Sep-18 15:15 11:30 0.50 - 1 20 0.844 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 203 8.45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-01 648763 5467451 2-Sep-18 3-Sep-18 10:55 8:30 0.40 - 1 22 0.899 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-02 648766 5467461 2-Sep-18 3-Sep-18 10:56 8:30 0.70 - 1 22 0.899 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-03 648761 5467459 2-Sep-18 3-Sep-18 10:00 8:25 0.80 - 1 22 0.934 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-04 648744 5467452 2-Sep-18 3-Sep-18 10:02 8:26 0.70 - 1 22 0.933 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-05 648774 5467448 2-Sep-18 3-Sep-18 10:05 8:32 0.50 - 1 22 0.935 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-06 648781 5467445 2-Sep-18 3-Sep-18 10:06 8:34 0.80 - 1 22 0.936 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-07 648784 5467433 2-Sep-18 3-Sep-18 11:07 8:34 1.0 - 1 21 0.894 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-08 648794 5467435 2-Sep-18 3-Sep-18 10:10 8:35 1.0 - 1 22 0.934 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-09 648801 5467435 2-Sep-18 3-Sep-18 10:12 8:45 0.80 - 1 23 0.940 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-MT-10 648811 5467410 2-Sep-18 3-Sep-18 10:15 8:45 1.0 - 1 23 0.938 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 222 9.24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-1 651473 5511564 7-Aug-18 8-Aug-18 16:25 15:10 0.40 0.40 3 68 2.84 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-2 651463 5511551 7-Aug-18 8-Aug-18 16:25 15:10 0.40 0.50 3 68 2.84 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-3 651466 5511547 7-Aug-18 8-Aug-18 14:55 15:10 0.30 0.50 3 73 3.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-4 651476 5511567 7-Aug-18 8-Aug-18 16:15 15:15 0.30 0.40 3 69 2.87 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-5 651480 5511586 7-Aug-18 8-Aug-18 16:10 15:15 0.30 1.0 3 69 2.89 0 0 0 0 0 0 0 0 0 12 0 4.16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 347 14 0 0 0 0 0 0 0 0 0 12 0 0.829 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-01 651453 5511548 6-May-19 7-May-19 15:40 14:00 0.40 0.40 5 112 4.65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-02 651490 5511613 6-May-19 7-May-19 15:40 14:00 0.50 0.50 5 112 4.65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-03 651482 5511602 6-May-19 8-May-19 15:40 8:15 0.50 0.50 10 406 17 0 0 0 0 0 0 0 0 0 6 1 0.355 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-04 651466 5511549 8-May-19 10-May-19 8:45 13:00 0.50 0.70 6 313 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-05 651482 5511602 18-May-19 20-May-19 12:30 9:10 0.50 1.0 6 268 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

32 1211 50 0 0 0 0 0 0 0 0 0 6 1 0.119 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-01 651556 5511688 4-Sep-19 5-Sep-19 12:32 10:15 0.50 0.50 2 43 1.81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-02 651560 5511664 4-Sep-19 5-Sep-19 12:34 10:20 1.0 1.0 7 152 6.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-03 651556 5511688 5-Sep-19 6-Sep-19 10:15 8:10 0.50 0.50 2 44 1.83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-04 651560 5511664 5-Sep-19 6-Sep-19 10:25 8:10 1.00 1.00 7 152 6.34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-05 651556 5511688 6-Sep-19 7-Sep-19 8:10 8:00 0.50 0.50 2 48 1.99 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-MT-06 651560 5511664 6-Sep-19 7-Sep-19 8:10 8:00 1.00 1.00 7 167 6.95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

27 606 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-01 649118 5698955 2-Sep-18 3-Sep-18 13:50 10:20 0.50 - 1 20 0.854 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-02 649098 5498961 2-Sep-18 3-Sep-18 13:51 10:25 0.70 - 1 21 0.857 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-03 649089 5498965 2-Sep-18 3-Sep-18 13:55 10:26 0.90 - 1 21 0.855 0 0 0 0 0 0 0 0 0 2 0 2.34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-04 649074 5498967 2-Sep-18 3-Sep-18 13:56 9:30 1.0 - 1 20 0.815 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-05 649064 5498968 2-Sep-18 3-Sep-18 13:58 10:30 0.70 - 1 21 0.856 0 0 0 0 0 0 0 0 0 17 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-06 649059 5498971 2-Sep-18 3-Sep-18 14:00 10:32 1.2 - 1 21 0.856 0 0 0 0 0 0 0 0 0 8 0 9.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-07 649113 5498938 2-Sep-18 3-Sep-18 14:05 10:36 0.60 - 1 21 0.855 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-08 649118 6498934 2-Sep-18 3-Sep-18 14:06 10:37 0.60 - 1 21 0.855 0 0 0 0 0 0 0 0 0 2 0 2.34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-09 649131 5498923 2-Sep-18 3-Sep-18 14:07 10:40 0.50 - 1 21 0.856 0 0 0 0 0 0 0 0 0 1 0 1.17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-10 649140 5498917 2-Sep-18 3-Sep-18 14:10 10:41 0.50 - 1 21 0.855 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 204 8.51 0 0 0 0 0 0 0 0 0 3 0 0.352 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-01 649126 5948960 9-May-19 11-May-19 17:00 9:30 0.30 0.60 3 122 5.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-02 649172 5498939 9-May-19 11-May-19 17:00 9:35 0.30 0.40 3 122 5.07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-03 649201 5498929 9-May-19 11-May-19 17:05 9:45 0.30 0.50 3 122 5.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-04 649169 5498945 16-May-19 18-May-19 10:15 10:00 0.50 1.0 4 191 7.96 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-MT-05 649208 5498933 16-May-19 18-May-19 10:15 10:00 0.50 1.0 4 191 7.96 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

17 747 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG_GO13-MT-07 through RG_GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.
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Total

Total
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0
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Total
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0.352
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12 0.829

Total
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Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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Lift Date 
Set 

Time
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Effort 

(days)

Management 
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Exposure 

Type
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ID
Effort ID

UTM Coordinates

(NAD83, Zone 

11U)
Set Depth 

Range 

(m)

Westslope 

Cutthroat Trout

RG_ERH-MT-1 648541 5497647 31-Jul-18 1-Aug-18 12:43 12:00 0.30 0.50 3 70 2.91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERH-MT-2 648558 5497657 31-Jul-18 1-Aug-18 12:43 12:18 0.30 0.35 3 71 2.95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERH-MT-3 648551 5497652 31-Jul-18 1-Aug-18 12:45 12:02 0.30 0.50 3 70 2.91 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.344 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERH-MT-4 648563 5497647 31-Jul-18 1-Aug-18 12:47 12:22 0.30 0.50 3 71 2.95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERH-MT-5 648558 5497646 31-Jul-18 1-Aug-18 12:47 12:20 0.30 0.30 3 71 2.94 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 352 15 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.0682 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-01 640465 5486901 2-Sep-18 3-Sep-18 16:02 12:05 0.70 - 1 20 0.835 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 0 28 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-02 640460 5486900 2-Sep-18 3-Sep-18 16:04 12:04 0.90 - 1 20 0.833 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53 0 64 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-03 640451 5486900 2-Sep-18 3-Sep-18 16:06 12:11 0.80 - 1 20 0.837 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 10 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-04 640446 5486901 2-Sep-18 3-Sep-18 16:08 12:12 0.80 - 1 20 0.836 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 24 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-05 640441 5486902 2-Sep-18 3-Sep-18 16:09 12:15 1.0 - 1 20 0.837 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5.97 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-06 640432 5486905 2-Sep-18 3-Sep-18 16:10 12:17 0.60 - 1 20 0.838 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 8.35 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-07 640414 5486911 2-Sep-18 3-Sep-18 16:12 12:20 0.80 - 1 20 0.839 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 98 0 117 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-08 640407 5486914 2-Sep-18 3-Sep-18 16:14 12:26 0.70 - 1 20 0.842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 0 53 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-09 640398 5486919 2-Sep-18 3-Sep-18 16:15 12:25 1.0 - 1 20 0.840 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 0 49 0 0 0 0 0 0 0 0 0
RG_ERIMF-MT-10 640409 5486928 2-Sep-18 3-Sep-18 16:18 12:27 0.90 - 1 20 0.840 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 82 0 98 0 0 0 0 0 0 0 0 0

10 201 8.38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 266 0 32 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-01 639108 5484602 2-Sep-18 3-Sep-18 9:55 7:40 0.50 - 1 22 0.906 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-02 639106 5484615 2-Sep-18 3-Sep-18 9:56 7:42 0.50 - 1 22 0.907 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-03 639121 5484636 2-Sep-18 3-Sep-18 10:00 7:45 0.50 - 1 22 0.906 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-04 639127 5484648 2-Sep-18 3-Sep-18 10:00 7:43 0.50 - 1 22 0.905 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-05 639129 5484656 2-Sep-18 3-Sep-18 10:05 7:50 0.50 - 1 22 0.906 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-06 639135 5484669 2-Sep-18 3-Sep-18 10:07 7:51 0.30 - 1 22 0.906 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-07 639149 5484673 2-Sep-18 3-Sep-18 10:10 7:52 0.30 - 1 22 0.904 0 0 0 0 0 0 0 0 0 1 0 1.11 0 0 0 1 0 1.11 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-08 639156 5484675 2-Sep-18 3-Sep-18 10:12 7:55 0.30 - 1 22 0.905 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-09 639160 5484674 2-Sep-18 3-Sep-18 10:15 7:58 0.50 - 1 22 0.905 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 12 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-10 639129 5484638 2-Sep-18 3-Sep-18 10:20 7:47 0.40 - 1 21 0.894 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 217 9.04 0 0 0 0 0 0 0 0 0 1 0 0.111 0 0 0 12 0 1.33 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-01 639110 5484603 11-May-19 13-May-19 11:35 13:00 0.30 0.50 5 247 10 0 0 0 0 0 0 0 0 0 1 1 0.0971 0 0 0 2 0 0.194 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-02 639099 5484615 13-May-19 14-May-19 15:32 7:50 0.30 0.50 2 33 1.36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 6.63 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-03 639099 5484615 14-May-19 15-May-19 8:18 8:30 0.50 0.50 2 48 2.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 7.44 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-04 639111 5484627 15-May-19 16-May-19 8:50 14:15 0.75 0.75 2 59 2.45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-05 639106 5484613 16-May-19 18-May-19 9:20 8:30 0.50 0.80 4 189 7.86 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0.254 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-06 639099 5484617 16-May-19 18-May-19 9:25 8:30 0.50 0.80 4 188 7.85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0.637 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-07 639105 5484620 16-May-19 17-May-19 14:28 11:40 1.0 1.0 1 21 0.883 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-08 639097 5484605 16-May-19 17-May-19 14:20 17:35 0.30 0.30 1 27 1.14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-09 639097 5484605 17-May-19 18-May-19 11:35 13:15 0.30 0.30 2 51 2.14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-10 639111 5484627 17-May-19 18-May-19 11:40 13:10 0.75 1.0 2 51 2.13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-11 639104 5484618 19-May-19 20-May-19 15:10 17:24 0.75 1.0 3 79 3.28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 6.71 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-12 639097 5484605 19-May-19 20-May-19 15:10 17:31 0.30 0.30 2 53 2.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-13 639104 5484618 20-May-19 21-May-19 17:27 15:30 0.75 1.0 3 66 2.76 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.363 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-14 639097 5484605 20-May-19 21-May-19 17:31 15:30 0.30 0.30 2 44 1.83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-15 639097 5484617 21-May-19 22-May-19 15:45 12:00 0.30 0.80 5 101 4.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-16 639097 5484617 22-May-19 23-May-19 12:10 16:30 0.30 0.80 5 142 5.90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.169 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-17 639104 5484620 23-May-19 24-May-19 16:30 14:45 0.30 0.70 3 67 2.78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 1.08 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-18 639097 5484617 23-May-19 24-May-19 16:40 14:45 0.30 0.50 3 66 2.76 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-19 639082 5484588 24-May-19 27-May-19 14:45 12:52 0.30 0.50 3 210 8.76 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.114 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-20 639097 5484617 24-May-19 27-May-19 14:45 12:52 0.30 0.50 3 210 8.76 0 0 0 0 0 0 0 0 0 1 0 0.114 0 0 0 1 0 0.114 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-21 639127 5484636 27-May-19 28-May-19 13:14 10:30 0.40 1.0 4 85 3.54 0 0 0 0 0 0 0 0 0 1 0 0.282 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-22 639104 5484617 27-May-19 28-May-19 13:10 10:40 0.40 1.0 3 65 2.69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-23 639106 5484620 28-May-19 29-May-19 10:50 10:15 0.50 1.2 7 164 6.83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0.293 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-24 639100 5484609 28-May-19 29-May-19 10:50 10:20 0.30 0.50 2 47 1.96 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-25 639106 5484620 29-May-19 30-May-19 10:30 12:00 0.50 1.2 7 179 7.44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 1 0.538 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-26 639100 5484609 29-May-19 30-May-19 10:30 11:45 0.30 0.50 2 51 2.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-27 639106 5484620 30-May-19 31-May-19 12:10 8:20 0.50 1.2 7 141 5.88 0 0 0 0 0 0 0 0 0 1 0 0.170 0 0 0 7 0 1.19 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-28 639100 5484609 30-May-19 31-May-19 11:50 8:30 0.30 0.50 2 41 1.72 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-29 639106 5484620 31-May-19 1-Jun-19 8:20 8:00 0.50 1.0 7 166 6.90 0 0 0 0 0 0 0 0 0 2 0 0.290 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERWSF-MT-30 639100 5484609 31-May-19 1-Jun-19 8:25 8:00 0.25 0.50 2 47 1.97 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100 2938 122 0 0 0 0 0 0 0 0 0 6 1 0.0490 0 0 0 75 3 0.613 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG_GO13-MT-07 through RG_GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.

RG_ERWSF

Mine-
exposedMU5

0.662

RG_ERH

81

13

RG_ERIMF 266 32

1 0.0682

Total

Total

Total

Total

1.44
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Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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Set Date 
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 aBull Trout Salmonid sp. Sculpin Sp.Brook Trout Longnose Dace Longnose Sucker

Mountain 

Whitefish
Redside Shiner
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Lift Date 
Set 

Time

Lift 

Time

No. of 

Traps

Trap 

Hours

(hrs)

Effort 

(days)

Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

UTM Coordinates

(NAD83, Zone 

11U)
Set Depth 

Range 

(m)

Westslope 

Cutthroat Trout

RG ERWSF-MT-01 639128 5484635 8-Sep-19 9-Sep-19 15:45 12:05 0.50 1.0 2 41 1.69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 2.36 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-02 639122 5484624 8-Sep-19 9-Sep-19 15:50 12:00 0.30 0.50 2 40 1.68 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-03 639131 5484651 8-Sep-19 9-Sep-19 15:50 12:08 0.20 0.30 2 41 1.69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-04 639134 5484663 8-Sep-19 9-Sep-19 15:55 12:10 0.30 0.50 3 61 2.53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-05 639122 5484624 9-Sep-19 10-Sep-19 12:00 14:07 0.50 0.50 2 52 2.18 0 0 0 0 0 0 0 0 0 2 0 0.919 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-06 639128 5484635 9-Sep-19 10-Sep-19 12:05 14:08 0.50 1.0 2 52 2.17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19 0 8.75 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-07 639131 5484651 9-Sep-19 10-Sep-19 12:08 14:14 0.20 0.30 2 52 2.17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-08 639134 5484663 9-Sep-19 10-Sep-19 12:10 14:16 0.30 0.50 3 78 3.26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-09 639122 5484624 10-Sep-19 11-Sep-19 14:13 16:30 0.50 0.50 2 53 2.19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-10 639128 5484635 10-Sep-19 11-Sep-19 14:11 16:31 0.50 1.0 2 53 2.19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.456 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-11 639117 5484628 10-Sep-19 12-Sep-19 14:22 16:33 0.50 0.50 2 100 4.18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-12 639140 5484637 10-Sep-19 11-Sep-19 14:24 16:40 0.75 1.0 3 79 3.28 0 0 0 0 0 0 0 0 0 1 0 0.305 0 0 0 27 0 8.22 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-13 639122 5484624 11-Sep-19 12-Sep-19 16:30 16:29 0.50 0.50 2 48 2.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-14 639128 5484635 11-Sep-19 12-Sep-19 16:33 16:38 0.50 1.0 2 48 2.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 0 8.47 0 0 0 0 0 0 0 0 0
RG ERWSF-MT-15 639140 5484637 11-Sep-19 12-Sep-19 16:46 16:39 0.75 1.0 3 72 2.99 0 0 0 0 0 0 0 0 0 1 0 0.335 0 0 0 5 0 1.67 0 0 0 0 0 0 0 0 0

34 869 36 0 0 0 0 0 0 0 0 0 4 0 0.110 0 0 0 73 0 2.02 0 0 0 0 0 0 0 0 0
RG STPD-MT-01 639857 5483119 7-May-19 8-May-19 11:40 14:10 1.0 1.0 1 27 1.10 0 0 0 0 0 0 1 0 0.906 39 1 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-02 639840 5483168 7-May-19 8-May-19 11:50 15:00 0.75 0.75 1 27 1.13 0 0 0 0 0 0 1 0 0.883 13 1 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-03 639835 5483182 7-May-19 8-May-19 16:55 15:29 0.75 0.75 1 23 0.940 0 0 0 0 0 0 0 0 0 55 0 58 0 0 0 1 0 1.06 0 0 0 0 0 0 0 0 0
RG STPD-MT-04 639868 5483172 7-May-19 8-May-19 16:57 15:51 0.50 0.50 1 23 0.954 0 0 0 0 0 0 0 0 0 21 0 22 0 0 0 4 0 4.19 0 0 0 0 0 0 0 0 0
RG STPD-MT-05 639894 5483085 7-May-19 8-May-19 17:02 15:00 0.75 0.75 1 22 0.915 0 0 0 0 0 0 0 0 0 4 0 4.37 0 0 0 1 0 1.09 0 0 0 0 0 0 0 0 0
RG STPD-MT-06 639893 5483077 7-May-19 8-May-19 17:07 15:20 0.50 0.50 1 22 0.926 0 0 0 0 0 0 0 0 0 33 0 36 0 0 0 1 0 1.08 0 0 0 0 0 0 0 0 0
RG STPD-MT-07 639868 5483172 8-May-19 9-May-19 16:00 11:10 0.50 0.50 1 19 0.799 0 0 0 0 0 0 0 0 0 30 2 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-08 639835 5483182 8-May-19 9-May-19 16:03 11:17 0.75 0.75 1 19 0.801 0 0 0 0 0 0 0 0 0 4 0 4.99 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-09 639840 5483168 8-May-19 9-May-19 16:05 11:22 0.75 0.75 1 19 0.803 0 0 0 0 0 0 0 0 0 1 0 1.24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-10 639857 5483119 8-May-19 9-May-19 16:08 10:42 1.0 1.0 1 19 0.774 0 0 0 0 0 0 0 0 0 35 1 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-11 639894 5483085 8-May-19 9-May-19 16:11 11:03 0.75 0.75 1 19 0.786 0 0 0 0 0 0 0 0 0 8 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-12 639893 5483077 8-May-19 9-May-19 16:11 10:55 0.50 0.50 1 19 0.781 0 0 0 0 0 0 0 0 0 6 0 7.69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-13 639857 5483119 9-May-19 10-May-19 15:00 15:55 1.0 1.0 1 25 1.04 0 0 0 0 0 0 0 0 0 32 0 31 0 0 0 2 0 1.93 0 0 0 0 0 0 0 0 0
RG STPD-MT-14 639868 5483172 9-May-19 10-May-19 15:20 13:34 0.50 0.50 1 22 0.926 0 0 0 0 0 0 0 0 0 35 0 38 0 0 0 1 0 1.08 0 0 0 0 0 0 0 0 0
RG STPD-MT-15 639857 5483119 10-May-19 11-May-19 16:15 12:45 1.0 1.0 1 20 0.854 0 0 0 0 0 0 1 0 1.17 36 0 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-16 639868 5483172 10-May-19 11-May-19 16:25 12:34 0.50 0.50 1 20 0.840 0 0 0 0 0 0 0 0 0 37 0 44 0 0 0 1 0 1.19 0 0 0 0 0 0 0 0 0
RG STPD-MT-17 639857 5483119 13-May-19 14-May-19 12:25 10:50 1.0 1.0 2 45 1.87 0 0 0 0 0 0 0 0 0 163 0 87 0 0 0 5 0 2.68 0 0 0 0 0 0 0 0 0
RG STPD-MT-18 639868 5483172 13-May-19 14-May-19 12:32 10:15 0.50 0.50 2 43 1.81 0 0 0 0 0 0 0 0 0 47 0 26 0 0 0 4 0 2.21 0 0 0 0 0 0 0 0 0
RG STPD-MT-19 639857 5483119 14-May-19 15-May-19 15:10 7:50 1.0 1.0 1 17 0.694 0 0 0 0 0 0 6 0 8.64 50 0 72 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-20 639882 5483106 14-May-19 15-May-19 15:15 8:00 1.5 1.5 1 17 0.698 0 0 0 0 0 0 5 0 7.16 28 0 40 0 0 0 56 1 80 0 0 0 0 0 0 0 0 0
RG STPD-MT-21 639882 5483106 15-May-19 16-May-19 7:54 11:58 1.5 1.5 2 56 2.34 0 0 0 0 0 0 4 0 1.71 80 3 34 0 0 0 38 0 16 0 0 0 0 0 0 0 0 0
RG STPD-MT-22 639882 5483106 16-May-19 17-May-19 12:22 13:31 1.5 1.5 4 101 4.19 0 0 0 0 0 0 2 0 0.477 211 0 50 0 0 0 18 0 4.29 0 0 0 0 0 0 0 0 0
RG STPD-MT-23 639882 5483106 17-May-19 17-May-19 12:00 15:47 1.5 1.5 1 4 0.158 0 0 0 0 0 0 0 0 0 21 0 133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-24 639882 5483106 17-May-19 18-May-19 15:48 14:30 0.50 1.5 5 113 4.73 0 0 0 0 0 0 1 0 0.211 120 0 25 0 0 0 2 0 0.423 0 0 0 0 0 0 0 0 0
RG STPD-MT-25 639882 5483106 19-May-19 20-May-19 12:10 17:56 0.50 1.5 3 89 3.72 0 0 0 0 0 0 0 0 0 38 0 10 0 0 0 2 0 0.538 0 0 0 0 0 0 0 0 0
RG STPD-MT-26 639892 5483088 19-May-19 20-May-19 12:08 17:52 1.5 1.5 1 30 1.24 0 0 0 0 0 0 1 0 0.807 10 0 8.07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-27 639889 5483137 19-May-19 20-May-19 12:12 18:04 1.5 1.5 1 30 1.24 0 0 0 0 0 0 0 0 0 1 0 0.804 0 0 0 3 0 2.41 0 0 0 0 0 0 0 0 0
RG STPD-MT-28 639897 5483095 20-May-19 21-May-19 17:52 14:38 1.5 1.5 1 21 0.865 0 0 0 0 0 0 0 0 0 30 0 35 0 0 0 1 0 1.16 0 0 0 0 0 0 0 0 0
RG STPD-MT-29 639882 5483106 20-May-19 21-May-19 17:58 14:43 0.50 1.5 3 62 2.59 0 0 0 0 0 0 0 0 0 50 0 19 0 0 0 1 0 0.386 0 0 0 0 0 0 0 0 0
RG STPD-MT-30 639889 5483137 20-May-19 21-May-19 18:07 14:52 1.5 1.5 1 21 0.865 0 0 0 0 0 0 0 0 0 13 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-31 639882 5483106 21-May-19 22-May-19 14:49 12:40 1.5 1.5 1 22 0.910 0 0 0 0 0 0 0 0 0 7 0 7.69 0 0 0 1 0 1.10 0 0 0 0 0 0 0 0 0
RG STPD-MT-32 639880 5483138 21-May-19 22-May-19 14:50 12:51 1.0 1.5 2 44 1.83 0 0 0 0 0 0 0 0 0 19 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-33 639893 5483076 21-May-19 22-May-19 14:58 12:34 1.5 1.5 2 43 1.80 0 0 0 0 0 0 0 0 0 35 0 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-34 639883 5483062 22-May-19 23-May-19 12:42 10:47 0.75 1.5 6 133 5.52 0 0 0 0 0 0 0 0 0 38 0 6.88 0 0 0 2 0 0.362 0 0 0 0 0 0 0 0 0
RG STPD-MT-35 639835 5483188 22-May-19 23-May-19 13:02 11:24 0.50 1.2 3 67 2.80 0 0 0 0 0 0 1 0 0.358 22 0 7.87 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-36 639883 5483062 23-May-19 24-May-19 10:55 15:32 0.70 1.5 6 172 7.15 0 0 0 0 0 0 0 0 0 231 0 32 0 0 0 81 6 11 0 0 0 0 0 0 0 0 0
RG STPD-MT-37 639835 5483188 23-May-19 24-May-19 11:15 15:32 0.50 1.5 3 85 3.54 0 0 0 0 0 0 0 0 0 27 0 7.64 0 0 0 5 0 1.41 0 0 0 0 0 0 0 0 0
RG STPD-MT-38 639861 5483104 27-May-19 28-May-19 14:38 8:30 0.40 1.5 4 71 2.98 0 0 0 0 0 0 0 0 0 294 0 99 0 0 0 9 0 3.02 0 0 0 0 0 0 0 0 0
RG STPD-MT-39 639891 5483093 27-May-19 28-May-19 14:50 9:14 0.40 1.2 4 74 3.07 0 0 0 0 0 0 0 0 0 144 0 47 0 0 0 68 0 22 0 0 0 0 0 0 0 0 0
RG STPD-MT-40 639861 5483104 28-May-19 29-May-19 9:00 10:50 0.40 1.5 4 103 4.31 0 0 0 0 0 0 2 0 0.465 305 0 71 0 0 0 23 0 5.34 0 0 0 0 0 0 0 0 0
RG STPD-MT-41 639887 5483122 28-May-19 29-May-19 9:30 11:00 0.40 1.2 4 102 4.25 0 0 0 0 0 0 2 0 0.471 193 0 45 0 0 0 99 0 23 0 0 0 0 0 0 0 0 0
RG STPD-MT-42 639816 5483104 29-May-19 30-May-19 11:00 12:30 0.40 1.5 4 102 4.25 0 0 0 0 0 0 1 0 0.235 252 0 59 0 0 0 17 1 4.00 0 0 0 0 0 0 0 0 0
RG STPD-MT-43 639887 5483122 29-May-19 30-May-19 11:15 12:45 0.40 1.2 4 102 4.25 0 0 0 0 0 0 5 0 1.18 218 0 51 0 0 0 130 2 31 0 0 0 0 0 0 0 0 0
RG STPD-MT-44 639816 5483104 30-May-19 31-May-19 13:00 9:00 0.50 2.0 4 80 3.33 0 0 0 0 0 0 0 0 0 201 0 60 0 0 0 11 2 3.30 0 0 0 0 0 0 0 0 0
RG STPD-MT-45 639887 5483122 30-May-19 31-May-19 13:15 9:30 0.50 1.5 4 81 3.38 0 0 0 0 0 0 0 0 0 34 0 10 0 0 0 17 0 5.04 0 0 0 0 0 0 0 0 0
RG STPD-MT-46 639816 5483104 31-May-19 1-Jun-19 9:15 8:40 0.50 2.0 4 94 3.90 0 0 0 0 0 0 0 0 0 159 0 41 0 0 0 7 1 1.79 0 0 0 0 0 0 0 0 0
RG STPD-MT-47 639882 5483122 31-May-19 1-Jun-19 9:45 8:25 0.50 1.5 4 91 3.78 0 0 0 0 0 0 0 0 0 114 0 30 0 0 0 18 0 4.76 0 0 0 0 0 0 0 0 0

107 2,458 102 0 0 0 0 0 0 33 0 0.322 3,544 8 35 0 0 0 629 13 6.14 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG GO13-MT-07 through RG GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.

Mine-
exposedMU5

RG_STPD

RG_ERWSF

4,206 41

2.13

Total

Total

77
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Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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 aBull Trout Salmonid sp. Sculpin Sp.Brook Trout Longnose Dace Longnose Sucker

Mountain 

Whitefish
Redside Shiner
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Lift Date 
Set 

Time

Lift 

Time

No. of 

Traps

Trap 

Hours

(hrs)

Effort 

(days)

Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

UTM Coordinates

(NAD83, Zone 

11U)
Set Depth 

Range 

(m)

Westslope 

Cutthroat Trout

RG STPD-MT-01 639837 5483118 4-Sep-19 5-Sep-19 15:15 14:50 0.50 1.0 2 47 1.97 0 0 0 0 0 0 0 0 0 74 0 38 0 0 0 21 0 11 0 0 0 0 0 0 0 0 0
RG STPD-MT-02 639855 5483124 4-Sep-19 5-Sep-19 15:20 15:50 0.50 0.80 2 49 2.04 0 0 0 0 0 0 0 0 0 13 0 6.37 0 0 0 9 0 4.41 0 0 0 0 0 0 0 0 0
RG STPD-MT-03 639890 5483135 4-Sep-19 5-Sep-19 15:25 16:00 0.50 0.50 2 49 2.05 0 0 0 0 0 0 0 0 0 21 0 10 0 0 0 13 0 6.35 0 0 0 0 0 0 0 0 0
RG STPD-MT-04 639877 5483165 4-Sep-19 5-Sep-19 15:27 16:10 0.50 1.0 2 49 2.06 0 0 0 0 0 0 0 0 0 96 0 47 0 0 0 4 0 1.94 0 0 0 0 0 0 0 0 0
RG STPD-MT-05 639837 5483118 5-Sep-19 6-Sep-19 15:00 13:20 0.50 1.0 2 45 1.86 0 0 0 0 0 0 0 0 0 66 0 35 0 0 0 14 0 7.52 0 0 0 0 0 0 0 0 0
RG STPD-MT-06 639855 5483124 5-Sep-19 6-Sep-19 15:55 13:32 0.50 0.80 2 43 1.80 0 0 0 0 0 0 0 0 0 6 0 3.33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-07 639890 5483135 5-Sep-19 6-Sep-19 16:05 13:35 0.50 0.50 2 43 1.79 0 0 0 0 0 0 0 0 0 27 0 15 0 0 0 8 0 4.47 0 0 0 0 0 0 0 0 0
RG STPD-MT-08 639877 5483165 5-Sep-19 6-Sep-19 16:10 13:40 0.50 1.0 2 43 1.79 0 0 0 0 0 0 0 0 0 19 0 11 0 0 0 4 0 2.23 0 0 0 0 0 0 0 0 0
RG STPD-MT-09 639837 5483118 6-Sep-19 7-Sep-19 13:30 12:09 0.50 1.0 3 68 2.83 0 0 0 0 0 0 0 0 0 50 0 18 0 0 0 2 0 0.706 0 0 0 0 0 0 0 0 0
RG STPD-MT-10 639855 5483124 6-Sep-19 7-Sep-19 13:32 12:15 0.50 0.80 2 45 1.89 0 0 0 0 0 0 0 0 0 4 0 2.11 0 0 0 2 0 1.06 0 0 0 0 0 0 0 0 0
RG STPD-MT-11 639890 5483135 6-Sep-19 7-Sep-19 13:38 12:20 0.50 0.50 2 45 1.89 0 0 0 0 0 0 0 0 0 19 0 10 0 0 0 2 0 1.06 0 0 0 0 0 0 0 0 0
RG STPD-MT-12 639877 5483165 6-Sep-19 7-Sep-19 13:45 12:25 0.50 1.0 2 45 1.89 0 0 0 0 0 0 0 0 0 55 0 29 0 0 0 23 0 12 0 0 0 0 0 0 0 0 0
RG STPD-MT-13 639837 5483118 7-Sep-19 8-Sep-19 12:10 15:05 0.50 1.0 3 81 3.36 0 0 0 0 0 0 0 0 0 46 0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-14 639855 5483124 7-Sep-19 8-Sep-19 12:15 15:08 0.50 0.80 2 54 2.24 0 0 0 0 0 0 0 0 0 2 0 0.893 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG STPD-MT-15 639890 5483135 7-Sep-19 8-Sep-19 12:20 13:15 0.50 0.50 2 50 2.08 0 0 0 0 0 0 0 0 0 16 0 7.71 0 0 0 5 0 2.41 0 0 0 0 0 0 0 0 0
RG STPD-MT-16 639877 5483165 7-Sep-19 8-Sep-19 12:25 13:15 0.50 1.0 2 50 2.07 0 0 0 0 0 0 0 0 0 79 0 38 0 0 0 5 0 2.42 0 0 0 0 0 0 0 0 0

34 807 34 0 0 0 0 0 0 0 0 0 593 0 18 0 0 0 112 0 3.33 0 0 0 0 0 0 0 0 0
RG EROL-MT-1 640850 5478061 31-Jul-18 1-Aug-18 10:54 13:48 1.3 1.5 3 81 3.36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-2 640900 5478000 31-Jul-18 1-Aug-18 10:58 13:52 0.25 0.30 3 81 3.36 0 0 0 0 0 0 2 0 0.595 3 0 0.892 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-3 640848 5478097 31-Jul-18 1-Aug-18 11:00 14:47 0.50 1.0 3 83 3.47 0 0 0 0 0 0 0 0 0 5 0 1.44 0 0 0 4 0 1.15 0 0 0 0 0 0 0 0 0
RG EROL-MT-4 640787 5478242 31-Jul-18 1-Aug-18 11:17 14:20 1.0 1.2 3 81 3.38 0 0 0 0 0 0 0 0 0 4 0 1.18 0 0 0 9 0 2.66 0 0 0 0 0 0 0 0 0
RG EROL-MT-5 640801 5478185 31-Jul-18 1-Aug-18 11:18 14:23 0.40 0.60 3 81 3.39 0 0 0 0 0 0 0 0 0 3 0 0.886 0 0 0 3 0 0.886 0 0 0 0 0 0 0 0 0

15 407 17 0 0 0 0 0 0 2 0 0.118 15 0 0.884 0 0 0 16 0 0.943 0 0 0 0 0 0 0 0 0
RG EROL-MT-01 640843 5478210 8-May-19 9-May-19 12:30 9:10 0.30 0.30 1.0 21 0.861 0 0 0 2 0 2 2 0 2.32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-02 640803 5478235 8-May-19 9-May-19 12:35 9:20 0.50 0.50 1.0 21 0.865 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-03 640844 5478061 9-May-19 10-May-19 10:05 9:58 1.5 1.5 1.0 24 1.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-04 640840 5478080 9-May-19 10-May-19 10:29 9:59 1.5 1.5 1.0 24 0.979 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-05 640840 547808 10-May-19 11-May-19 10:00 11:48 1.5 1.5 1.0 26 1.08 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-06 640909 5477968 10-May-19 11-May-19 11:15 11:00 0.25 0.25 1.0 24 0.990 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0

6 138 5.76 0 0 0 3 0 1 2 0 0.347 0 0 0 4 0 1 2 0 0.347 0 0 0 0 0 0 0 0 0
RG EROL-MT-01 640814 5478216 7-Sep-19 8-Sep-19 11:33 11:00 0.50 0.50 4 94 3.91 0 0 0 0 0 0 0 0 0 6 0 1.54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-02 640800 5478234 7-Sep-19 8-Sep-19 11:35 10:50 0.50 0.80 3 70 2.91 0 0 0 0 0 0 0 0 0 1 0 0.344 0 0 0 2 0 0.688 0 0 0 0 0 0 0 0 0
RG EROL-MT-03 640796 5478242 7-Sep-19 8-Sep-19 11:38 10:46 0.50 0.50 3 69 2.89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1.38 0 0 0 0 0 0 0 0 0
RG EROL-MT-04 640814 5478216 8-Sep-19 9-Sep-19 11:00 11:30 0.50 0.50 4 98 4.08 0 0 0 0 0 0 0 0 0 1 0 0.245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-05 640800 5478234 8-Sep-19 9-Sep-19 10:50 11:35 0.50 0.50 3 74 3.09 0 0 0 0 0 0 0 0 0 2 0 0.646 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-06 640796 5478242 8-Sep-19 9-Sep-19 10:46 11:30 0.50 0.50 3 74 3.09 0 0 0 0 0 0 0 0 0 4 0 1.29 0 0 0 3 0 0.970 0 0 0 0 0 0 0 0 0
RG EROL MT-07 640825 5478183 9-Sep-19 10-Sep-19 11:40 12:43 0.30 0.50 6 150 6.26 0 0 0 0 0 0 0 0 0 2 0 0.319 0 0 0 11 0 1.76 0 0 0 0 0 0 0 0 0
RG EROL-MT-08 640814 5478216 9-Sep-19 10-Sep-19 11:40 12:35 0.30 0.50 4 100 4.15 0 0 0 0 0 0 0 0 0 4 0 0.963 0 0 0 2 0 0.482 0 0 0 0 0 0 0 0 0
RG EROL-MT-09 640841 5478189 10-Sep-19 11-Sep-19 12:49 16:40 0.25 0.40 3 84 3.48 0 0 0 0 0 0 0 0 0 1 0 0.287 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-10 640826 5478155 10-Sep-19 11-Sep-19 12:56 16:35 0.30 0.50 3 83 3.46 0 0 0 0 0 0 0 0 0 3 0 0.868 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG EROL-MT-11 640814 5478216 10-Sep-19 11-Sep-19 12:42 16:45 0.30 0.50 4 112 4.67 0 0 0 0 0 0 0 0 0 1 0 0.214 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

40 1,008 42 0 0 0 0 0 0 0 0 0 25 0 0.595 0 0 0 22 0 0.524 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-1 644296 5472102 5-Aug-18 6-Aug-18 17:30 17:15 0.30 0.30 3 71 2.97 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-2 644286 5472098 5-Aug-18 6-Aug-18 17:31 17:20 1.0 1.5 3 71 2.98 0 0 0 0 0 0 0 0 0 1 0 0.336 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-3 644277 5472182 5-Aug-18 6-Aug-18 17:37 17:15 0.30 0.40 3 71 2.95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-4 644268 5472214 5-Aug-18 6-Aug-18 17:50 17:10 0.30 0.30 3 70 2.92 0 0 0 0 0 0 0 0 0 4 0 1.37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-5 644252 5472224 5-Aug-18 6-Aug-18 17:50 16:55 0.30 0.30 3 69 2.89 0 0 0 0 0 0 0 0 0 5 0 1.73 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 353 15 0 0 0 0 0 0 0 0 0 10 0 0.680 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-01 644296 5471824 9-May-19 11-May-19 15:40 8:00 0.50 1.0 5 202 8.40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-02 644240 5472023 9-May-19 11-May-19 16:10 8:00 0.40 0.60 5 199 8.30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 401 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-01 644296 5471822 6-Sep-19 7-Sep-19 16:50 14:41 0.30 0.80 3 66 2.73 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-02 644280 5471873 6-Sep-19 7-Sep-19 16:50 14:45 0.40 0.50 3 66 2.74 0 0 0 0 0 0 0 0 0 7 0 2.56 0 0 0 2 0 0.730 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-03 644301 5471870 7-Sep-19 8-Sep-19 15:00 14:40 0.20 0.30 3 71 2.96 0 0 0 0 0 0 0 0 0 1 0 0.338 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-04 644237 5472024 7-Sep-19 8-Sep-19 15:20 15:10 0.20 0.40 2 48 1.99 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1.01 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-05 644280 5471873 7-Sep-19 8-Sep-19 14:45 14:50 0.40 0.50 3 72 3.01 0 0 0 0 0 0 0 0 0 6 0 1.99 0 0 0 1 0 0.332 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-06 644280 5471873 8-Sep-19 9-Sep-19 14:45 14:20 0.40 0.50 3 71 2.95 0 0 0 0 0 0 0 0 0 3 0 1.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-07 644301 5471870 8-Sep-19 9-Sep-19 14:40 14:10 0.20 0.30 3 71 2.94 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-08 644237 5472024 8-Sep-19 9-Sep-19 15:10 14:10 0.20 0.40 2 46 1.92 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-09 644320 5471920 9-Sep-19 10-Sep-19 14:15 12:50 0.20 0.50 3 68 2.82 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-10 644280 5471873 9-Sep-19 10-Sep-19 14:20 13:00 0.40 0.50 3 68 2.83 0 0 0 0 0 0 0 0 0 2 0 0.706 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-11 644284 5471979 9-Sep-19 10-Sep-19 14:40 13:50 0.20 0.80 3 70 2.90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG DOMRS-MT-12 644295 5471966 9-Sep-19 10-Sep-19 14:45 13:55 0.30 0.90 3 69 2.90 0 0 0 0 0 0 0 0 0 2 0 0.691 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

34 784 33 0 0 0 0 0 0 0 0 0 21 0 0.643 0 0 0 5 0 0.153 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG_GO13-MT-07 through RG_GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.

Mine-
exposedMU5

RG_STPD

RG_EROL

33 1.95

10 0.680

0 0

RG_DOMRS

26 0.796

47 1.12

1.9111

21705

Total

Total

Total

Total

Total

Total

Total
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Table D.2:  Catch-per-unit-effort (CPUE) for Minnow Traps Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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 aBull Trout Salmonid sp. Sculpin Sp.Brook Trout Longnose Dace Longnose Sucker

Mountain 

Whitefish
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Lift Date 
Set 

Time

Lift 

Time

No. of 

Traps

Trap 

Hours

(hrs)

Effort 

(days)

Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

UTM Coordinates

(NAD83, Zone 

11U)
Set Depth 

Range 

(m)

Westslope 

Cutthroat Trout

RG ELKOA-MT-1 637664 5462131 5-Aug-18 6-Aug-18 12:30 16:30 0.30 1.0 3 84 3.50 0 0 0 0 0 0 0 0 0 1 0 0.286 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ELKOA-MT-2 637677 5462129 5-Aug-18 6-Aug-18 12:55 16:40 0.30 1.0 3 83 3.47 0 0 0 0 0 0 0 0 0 15 0 4.32 1 0 0.288 0 0 0 0 0 0 0 0 0 0 0 0
RG ELKOA-MT-3 637693 5462111 5-Aug-18 6-Aug-18 12:46 16:45 1.0 1.3 3 84 3.50 0 0 0 0 0 0 0 0 0 2 0 0.572 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ELKOA-MT-4 637771 5461995 5-Aug-18 6-Aug-18 12:39 15:50 1.0 1.5 3 82 3.40 0 0 0 0 0 0 0 0 0 1 0 0.294 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG ELKOA-MT-5 637741 5462010 5-Aug-18 6-Aug-18 12:35 15:55 0.30 0.50 3 82 3.42 0 0 0 0 0 0 0 0 0 1 0 0.293 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 415 17 0 0 0 0 0 0 0 0 0 20 0 1.16 1 0 0.0579 0 0 0 0 0 0 0 0 0 0 0 0
RG FLSC-MT-01 682152 5446297 6-Sep-19 7-Sep-19 15:00 13:00 0.30 0.60 3 66 2.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLSC-MT-02 682154 5446320 6-Sep-19 7-Sep-19 15:15 12:50 0.30 0.50 2 43 1.80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLSC-MT-03 682152 5446297 7-Sep-19 8-Sep-19 13:00 12:00 0.30 0.60 3 69 2.88 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLSC-MT-04 682172 5446260 7-Sep-19 8-Sep-19 13:05 12:10 0.40 1.0 4 92 3.85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLSC-MT-05 682184 5446272 8-Sep-19 9-Sep-19 12:20 12:10 0.50 1.20 3 71 2.98 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLSC-MT-06 682194 5446310 8-Sep-19 9-Sep-19 12:30 12:20 - - 4 95 3.97 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLSC-MT-07 682240 5446417 9-Sep-19 10-Sep-19 12:15 10:05 0.80 1.20 3 66 2.73 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLSC-MT-08 682197 5446319 9-Sep-19 10-Sep-19 12:20 10:10 0.40 0.70 3 65 2.73 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLSC-MT-09 682204 5446373 9-Sep-19 10-Sep-19 12:25 10:00 0.40 0.70 3 65 2.70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

28 633 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-01 681957 5445599 5-Sep-19 6-Sep-19 16:40 13:50 0.40 0.90 3 64 2.65 0 0 0 0 0 0 0 0 0 34 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-02 681957 5445577 5-Sep-19 6-Sep-19 16:45 13:40 0.30 0.50 2 42 1.74 0 0 0 0 0 0 0 0 0 37 1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-03 681957 5445599 6-Sep-19 7-Sep-19 13:50 11:30 0.40 0.90 3 65 2.71 0 0 0 0 0 0 0 0 0 6 0 2.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-04 681957 5445577 6-Sep-19 7-Sep-19 13:40 12:05 0.30 0.50 2 45 1.87 0 0 0 0 0 0 0 0 0 33 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-05 681964 5445552 6-Sep-19 7-Sep-19 14:00 12:30 0.30 0.50 3 68 2.81 0 0 0 0 0 0 0 0 0 21 0 7.47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-06 681959 5445607 7-Sep-19 8-Sep-19 12:00 10:35 0.30 0.50 3 68 2.82 0 0 0 0 0 0 0 0 0 21 0 7.44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-07 681957 5445577 7-Sep-19 8-Sep-19 12:15 10:50 0.30 0.50 3 68 2.82 0 0 0 0 0 0 0 0 0 36 0 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-08 681964 5445552 7-Sep-19 8-Sep-19 12:40 11:00 0.30 0.50 3 67 2.79 0 0 0 0 0 0 0 0 0 28 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-09 681957 5445577 8-Sep-19 9-Sep-19 10:50 10:20 0.30 0.50 3 70 2.94 0 0 0 0 0 0 0 0 0 5 0 1.70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-10 681964 5445552 8-Sep-19 9-Sep-19 11:00 10:25 0.30 0.50 3 70 2.93 0 0 0 0 0 0 0 0 0 5 0 1.71 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLOX-MT-11 681959 5445607 8-Sep-19 9-Sep-19 10:40 10:15 0.30 0.50 3 71 2.95 0 0 0 0 0 0 0 0 0 3 0 1.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

31 697 29 0 0 0 0 0 0 0 0 0 229 1 7.89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-01 681769 5443556 11-May-19 13-May-19 12:00 10:00 1.0 1.3 2 92 3.83 0 0 0 0 0 0 0 0 0 1 0 0.261 0 0 0 0 0 0 0 0 0 1 0 0.261 0 0 0
RG FLA1-MT-02 681743 5443521 11-May-19 13-May-19 12:00 10:00 0.50 1.2 3 138 5.75 0 0 0 0 0 0 0 0 0 7 0 1.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-03 681746 5443519 13-May-19 15-May-19 10:30 10:00 0.50 0.60 3 142 5.94 0 0 0 0 0 0 0 0 0 2 0 0.337 0 0 0 0 0 0 0 0 0 1 0 0.168 0 0 0
RG FLA1-MT-04 - - 17-May-19 20-May-19 10:30 13:33 - - 3 225 9.38 0 0 0 0 0 0 0 0 0 8 0 0.853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-05 - - 17-May-19 20-May-19 10:35 14:00 - - 3 226 9.43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-06 681747 5443522 22-May-19 23-May-19 15:55 13:10 0.30 0.60 3 64 2.66 0 0 0 0 0 0 0 0 0 7 1 2.64 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-07 681807 5443598 22-May-19 23-May-19 16:00 12:15 0.30 0.60 3 61 2.53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.395 0 0 0
RG FLA1-MT-08 681764 5443543 23-May-19 24-May-19 14:00 12:50 0.50 0.70 3 68 2.85 0 0 0 0 0 0 0 0 0 7 0 2.45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-09 681747 5443522 23-May-19 24-May-19 14:00 12:35 - - 3 68 2.82 0 0 0 0 0 0 0 0 0 2 0 0.708 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 1,085 45 0 0 0 0 0 0 0 0 0 34 1 0.752 0 0 0 0 0 0 0 0 0 3 0 0.0664 0 0 0
RG FLA1-MT-01 681750 5443521 4-Sep-19 5-Sep-19 14:45 11:45 0.30 0.70 4 84 3.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-02 681836 5443629 4-Sep-19 5-Sep-19 14:50 12:05 0.30 1.0 3 64 2.66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-03 681876 5443715 4-Sep-19 5-Sep-19 15:00 12:20 0.40 0.70 3 64 2.67 0 0 0 0 0 0 0 0 0 53 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-04 681735 5443512 5-Sep-19 6-Sep-19 12:00 11:40 0.60 1.2 3 71 2.96 0 0 0 0 0 0 0 0 0 6 0 2.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-05 681865 5443692 5-Sep-19 6-Sep-19 12:15 12:10 0.20 0.60 3 72 2.99 0 0 0 0 0 0 0 0 0 25 0 8.36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-06 681876 5443715 5-Sep-19 6-Sep-19 12:20 12:48 0.40 0.70 4 98 4.08 0 0 0 0 0 0 0 0 0 29 0 7.11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-07 681735 5443512 6-Sep-19 7-Sep-19 11:40 9:20 0.60 1.2 3 65 2.71 0 0 0 0 0 0 0 0 0 3 0 1.11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-08 681876 5443715 6-Sep-19 7-Sep-19 13:17 9:50 0.40 0.70 4 82 3.42 0 0 0 0 0 0 0 0 0 13 0 3.80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-09 681865 5443692 6-Sep-19 7-Sep-19 12:00 9:30 0.20 0.60 3 65 2.69 0 0 0 0 0 0 0 0 0 6 0 2.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-10 681866 5443705 7-Sep-19 8-Sep-19 10:55 10:00 0.40 0.80 3 69 2.89 0 0 0 0 0 0 0 0 0 4 0 1.39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLA1-MT-11 681834 5443643 7-Sep-19 8-Sep-19 11:00 9:50 0.30 0.50 3 68 2.85 0 0 0 0 0 0 0 0 0 9 0 3.15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

36 802 33 0 0 0 0 0 0 0 0 0 148 0 4.43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FL17-MT-01 681142 5440754 5-Sep-19 6-Sep-19 16:00 11:10 0.20 0.50 3 58 2.40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FL17-MT-02 681161 5440708 5-Sep-19 6-Sep-19 16:05 11:00 0.40 0.80 3 57 2.36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FL17-MT-03 681159 5440664 5-Sep-19 6-Sep-19 16:15 10:50 0.30 0.50 3 56 2.32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 170 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLM-MT-01 680245 5435649 5-Sep-19 6-Sep-19 15:10 10:00 0.10 0.40 2 38 1.57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG FLM-MT-02 680209 5435652 5-Sep-19 6-Sep-19 15:20 10:10 0.10 0.20 3 56 2.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 94 3.92 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; No. = number; hrs = hours; CPUE = catch-per-unit-effort; Sp. = species; MU = Management Unit; - = no data/not recorded.
a CPUE = total number of fish/day of fishing.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Data for fishing efforts RG_GO13-MT-07 through RG_GO13-MT-10 (May 2019) are not reported in the table due to missing field sheets.
d Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.

MU5 Mine-
exposed

148 4.43

Outside of 
MU1 to MU6

Reference

RG_FLA1

RG_FL17 0 0

RG_FLM 0 0

0 0RG_FLSCReference

Total

229 7.89

Total

Total

Total

RG_FLOX

RG_ELKOA d 21 1.22

37 0.819

Total

Total

Total
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Table D.3:  Catch-per-unit-effort (CPUE) for Seining Completed at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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RG_USFRW-SN-1 654190 5533069 4-Aug-18 10:30 0 1.0 10 10 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_USFRW-SN-2 654210 5533058 4-Aug-18 10:40 0 1.0 10 10 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_USFRW-SN-3 654217 5533037 4-Aug-18 10:50 0 1.0 10 10 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-SN-1 651757 5530517 5-Aug-18 - 0.40 1.2 10 2.0 20 0 0 0 0 0 0 1 0 0.0500 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-SN-2 651725 5530566 5-Aug-18 9:52 0.40 1.2 10 5.0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-SN-3 651702 5530585 5-Aug-18 10:04 0.30 1.2 50 50 2,500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,570 0 0 0 0 0 0 1 0 0.000389 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-SN-01 651743 5530468 13-Sep-19 12:30 0.50 0.70 15 15.24 229 0 0 0 7 0 0.0306 4 0 0.0175 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERUP-SN-02 651754 5530488 13-Sep-19 12:40 0.50 0.70 15 15.24 229 0 0 0 2 0 0.00875 5 0 0.0219 0 0 0 0 0 0 0 0 0 0 0 0

457 0 0 0 9 0 0.0197 9 0 0.0197 0 0 0 0 0 0 0 0 0 0 0 0

RG_EROU-SN-1 652415 5529869 4-Aug-18 9:10 0 1.0 15 10 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-SN-2 652414 5529860 4-Aug-18 9:20 0 1.0 15 10 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROU-SN-3 652410 5529848 4-Aug-18 9:30 0 1.0 15 10 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

450 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GRLK-SN-1 655512 5524621 5-Aug-18 12:10 0 0 250 50 12,500 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0.000160 0 0 0 0 0 0
RG_GRLK-SN-2 655569 5524602 5-Aug-18 12:33 0 1.0 25 50 1,250 0 0 0 0 0 0 0 0 0 0 0 0 13 0 0.0104 0 0 0 0 0 0
RG_GRLK-SN-3 655606 5524586 5-Aug-18 12:42 0 0.80 - - - 0 0 0 0 0 0 0 0 0 0 0 0 7 0 NC 0 0 0 0 0 0

NC 0 0 0 0 0 0 0 0 0 0 0 0 22 0 NC 0 0 0 0 0 0
RG_ALE1-SN-1 663961 5502637 4-Aug-18 17:10 0 1 10 15 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCIM-SN-1 653483 5524488 4-Aug-18 12:20 0 1.5 20 20 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCIM-SN-2 653463 5524463 4-Aug-18 12:30 0 2.0 20 20 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERSCIM-SN-3 653448 5524428 4-Aug-18 12:40 0 1.0 10 10 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

900 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-SN-1 653162 5521377 6-Aug-18 12:30 1.0 1.2 15 10 150 0 0 0 0 0 0 1 0 0.00667 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-SN-2 653134 5521373 6-Aug-18 12:45 0.8 1.0 20 10 200 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0.0750 0 0 0 0 0 0
RG_ELWDGC-SN-3 653176 5521338 6-Aug-18 13:00 0.8 1.2 10 15 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

500 0 0 0 0 0 0 1 0 0.00200 0 0 0 15 0 0.0300 0 0 0 0 0 0
RG_ELWDGC-SN-01 653029 5521435 10-May-19 13:45 0.10 0.75 15 15.24 229 0 0 0 0 0 0 2 0 0.00875 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-SN-02 653087 5521340 10-May-19 14:15 0.10 0.75 10 15.24 152 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-SN-03 653099 5521314 10-May-19 14:25 0.75 5.0 10 10 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-SN-04 653130 5521275 10-May-19 14:35 0.10 1.0 30 20 600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,081 0 0 0 0 0 0 2 0 0.00185 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-SN-1 652944 5514048 2-Aug-18 10:20 0.3 1.3 15 10 150 0 0 0 0 0 0 23 6 0.153 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-SN-2 652968 5514074 2-Aug-18 11:57 0.3 0.8 20 15 300 0 0 0 0 0 0 11 1 0.0367 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-SN-3 652971 5514033 2-Aug-18 11:00 0.3 0.8 15 4.0 60 0 0 0 0 0 0 15 0 0.250 0 0 0 1 0 0.0167 0 0 0 0 0 0

510 0 0 0 0 0 0 49 7 0.0961 0 0 0 1 0 0.00196 0 0 0 0 0 0
RG_GO13-SN-01 652955 5514063 9-May-19 14:00 0 1.25 15 15 225 0 0 0 0 0 0 0 0 0 4 0 0.0178 0 0 0 0 0 0 0 0 0
RG_GO13-SN-02 652909 5514088 9-May-19 14:15 0 1.25 10 10 100 0 0 0 0 0 0 0 0 0 12 0 0.120 0 0 0 0 0 0 0 0 0
RG_GO13-SN-03 652909 5514088 9-May-19 14:30 0.5 1.0 10 10 100 0 0 0 0 0 0 0 0 0 1 0 0.0100 0 0 0 0 0 0 0 0 0

425 0 0 0 0 0 0 0 0 0 17 0 0.0400 0 0 0 0 0 0 0 0 0
RG_GO13-SN-01 652946 5514058 13-Sep-19 10:46 0.50 1.0 20 15.24 305 0 0 0 0 0 0 2 0 0.00656 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-SN-02 652959 5514070 13-Sep-19 10:58 0.50 1.0 20 15.24 305 0 0 0 0 0 0 0 0 0 8 0 0.0262 0 0 0 0 0 0 0 0 0
RG_GO13-SN-03 652897 5514089 13-Sep-19 11:12 0.50 1.0 20 15.24 305 0 0 0 0 0 0 0 0 0 6 0 0.0197 0 0 0 0 0 0 0 0 0

914 0 0 0 0 0 0 2 0 0.00219 14 0 0.0153 0 0 0 0 0 0 0 0 0

RG_SMCIM-SN-1 668001 54841151 4-Aug-18 13:10 0.4 1.1 40 20 800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_SMCIM-SN-2 667969 5484100 4-Aug-18 13:57 0.4 1.1 10 20 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-SN-1 668248 5487089 6-Aug-18 12:40 1.0 1.2 15 20 300 0 0 0 0 0 0 69 0 0.230 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-SN-2 668261 5487082 6-Aug-18 13:15 0.80 1.0 15 10 150 0 0 0 0 0 0 1 0 0.00667 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-SN-3 668265 5487057 6-Aug-18 13:30 1.0 1.2 15 20 300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

750 0 0 0 0 0 0 70 0 0.0933 0 0 0 0 0 0 0 0 0 0 0 0
RG_MCIMCC-SN-01 668234 5487084 15-Sep-19 11:30 0.40 0.80 20 15.24 305 0 0 0 0 0 0 3 0 0.00984 0 0 0 0 0 0 0 0 0 0 0 0

305 0 0 0 0 0 0 3 0 0.00984 0 0 0 0 0 0 0 0 0 0 0 0

RG_MI16-SN-1 - - 3-Aug-18 13:10 0 0.90 15 15 225 85 0 0.378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
225 85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_MIC2-SN-01 659525 5496632 8-Sep-19 12:20 1.0 1.0 20 15.24 305 3 0 0.00984 0 0 0 1 0 0.00328 23 0 0.0755 0 0 0 2 0 0.00656 1 0 0.00328
RG_MIC2-SN-02 659540 5496637 8-Sep-19 12:42 1.0 1.0 20 15.24 305 2 0 0.00656 0 0 0 3 0 0.00984 27 0 0.0886 0 0 0 4 0 0.0131 0 0 0
RG_MIC2-SN-03 659526 5496612 8-Sep-19 12:59 1.0 1.0 20 15.24 305 0 0 0 0 0 0 0 0 0 1 0 0.00328 0 0 0 1 0 0.00328 0 0 0

914 5 0 0.00547 0 0 0 4 0 0.00437 51 0 0.0558 0 0 0 7 0 0.00766 1 0 0.00109

RG_MIWW-SN-01 659687 5498474 8-Sep-19 14:37 0.10 0.75 20 15.24 305 0 0 0 0 0 0 45 0 0.148 0 0 0 0 0 0 0 0 0 0 0 0
305 0 0 0 0 0 0 45 0 0.148 0 0 0 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; min = minimum; max = maximum; m2 = square metres; CPUE = catch-per-unit-effort; YOY = young-of-the-year; MU = Management Unit; - = no data/not recorded; NC = not calculated.
a CPUE = total number of fish/area seined (i.e., fish/m2).

Management 

Unit

Exposure 

Type
Lentic Area ID

Haul 

Depth  (m)

Total

MU3

MU2

MU4

Haul 

Length

(m)

Reference

RG_ERSCIM
Total

RG_ALE1

RG_GRLK
Total

Total

RG_EROU

Mine-
exposed

Mine-
exposed

Total

Mine-
exposed

TotalRG_ERUP

RG_GO13

Area

Seined

(m
2
)

Longnose SuckerLongnose Dace

Effort ID Date Time

RG_USFRW
Total

UTM Coordinates

(NAD83, Zone 

11U) Haul 

Width

(m)

T
o

ta
l 
C

P
U

E
 a

18 0.0394

16

Mountain 

Whitefish
Brook Trout

Westslope 

Cutthroat 

Trout

Unknown YOYRedside Shiner

T
o

ta
l 
C

a
tc

h

1 0.000389

0 0

0 0

0 0

22 NC

0.0175

0.0980

Total

16 0.0320

Total
00

68 0.0744

Total

Total

0.378

2 0.00185

Total

RG_ELWDGC

17

Total

50

0.0400

45 0.148

3

0.0933

RG_SMCIM
Total

0 0

Total
85

0.00984

Total

Total
RG_MCIMCC

RG_MIC2

RG_MI16

RG_MIWW

Total

70
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Table D.3:  Catch-per-unit-effort (CPUE) for Seining Completed at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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Management 

Unit

Exposure 

Type
Lentic Area ID

Haul 

Depth  (m)
Haul 

Length

(m)

Area

Seined

(m
2
)

Longnose SuckerLongnose Dace

Effort ID Date Time

UTM Coordinates

(NAD83, Zone 

11U) Haul 

Width

(m)

T
o

ta
l 
C

P
U

E
 a

Mountain 

Whitefish
Brook Trout

Westslope 

Cutthroat 

Trout

Unknown YOYRedside Shiner

T
o

ta
l 
C

a
tc

h

RG_LFSRIM-SN-1 648771 5467408 5-Aug-18 15:55 0.80 1.5 15 25 375 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-SN-2 648769 5467443 5-Aug-18 16:00 0.30 1.2 10 15 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_LFSRIM-SN-3 648766 5467393 5-Aug-18 16:20 0.20 1.0 15 15 225 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

750 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-SN-1 651466 5511554 8-Aug-18 15:35 0.50 1.0 10 25 250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-SN-2 651471 5511566 8-Aug-18 15:45 0.50 0.80 10 20 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-SN-3 651475 5511585 8-Aug-18 15:50 0.50 1.0 10 15 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-SN-01 651473 5511533 16-May-19 15:30 0 1.2 15 9.14 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-SN-02 651503 5511623 16-May-19 15:50 0 1.2 5.0 9.14 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-SN-03 651496 5511617 16-May-19 16:05 0 1.2 5.0 9.14 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERST-SN-04 651473 5511561 16-May-19 16:20 0 1.2 5.0 9.14 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

274 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-SN-1 649029 5498972 4-Aug-18 9:40 0.60 1.0 10 15 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-SN-2 649046 5498978 4-Aug-18 10:08 0.30 1.2 10 15 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EVPPS-SN-3 649006 5498976 4-Aug-18 10:30 0.40 1.2 20 10 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ERIMF-SN-1 640502 5486915 3-Aug-18 8:30 0.40 0.90 10 - NC 0 0 0 0 0 0 0 0 0 0 0 0 115 15 NC 0 0 0 0 0 0

NC 0 0 0 0 0 0 0 0 0 0 0 0 115 15 NC 0 0 0 0 0 0
RG_ERWSF-SN-01 639124 5484643 23-May-19 17:00 0 1.3 15 10 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-01 639888 5483070 9-May-19 15:45 0 1.2 15 10 150 0 0 0 0 0 0 6 2 0.0400 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-02 639899 5483073 9-May-19 16:00 0 1.2 15 10 150 0 0 0 0 0 0 6 0 0.0400 0 0 0 1 0 0.00667 0 0 0 0 0 0
RG_STPD-SN-03 639885 5483108 9-May-19 16:15 0 1.2 15 10 150 0 0 0 41 0 0.273 2 0 0.0133 0 0 0 38 0 0.253 0 0 0 0 0 0
RG_STPD-SN-04 639836 5483189 10-May-19 13:59 0 1.2 10 5.0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-05 639835 5483175 10-May-19 14:05 0 1.2 10 5.0 50 0 0 0 0 0 0 2 0 0.0400 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-06 639839 5483162 10-May-19 14:40 0 1.2 10 5.0 50 0 0 0 0 0 0 2 0 0.0400 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-07 639840 5483159 10-May-19 14:50 0 1.2 10 5.0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-08 639837 5483144 10-May-19 15:12 0 1.2 10 5.0 50 0 0 0 0 0 0 13 0 0.260 0 0 0 2 0 0.0400 0 0 0 0 0 0
RG_STPD-SN-09 639840 5483132 10-May-19 15:22 0 1.2 10 5.0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-10 639842 5483130 10-May-19 15:30 0 1.2 10 5.0 50 0 0 0 0 0 0 2 0 0.0400 0 0 0 1 0 0.0200 0 0 0 0 0 0
RG_STPD-SN-11 639854 5483118 10-May-19 15:45 0 1.2 10 5.0 50 0 0 0 0 0 0 1 0 0.0200 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-12 639885 5483108 13-May-19 11:14 0 1.2 10 5.0 50 0 0 0 0 0 0 1 0 0.0200 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-13 639885 5483107 13-May-19 11:30 0 1.2 10 5.0 50 0 0 0 0 0 0 1 0 0.0200 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-14 639889 5483133 13-May-19 11:40 0 1.2 10 5.0 50 0 0 0 0 0 0 4 0 0.0800 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-15 639837 5483144 13-May-19 11:56 0 1.2 10 5.0 50 0 0 0 0 0 0 6 6 0.120 0 0 0 0 0 0 0 0 0 0 0 0

1,050 0 0 0 41 0 0.0390 46 8 0.0438 0 0 0 42 0 0.0400 0 0 0 0 0 0

RG_STPD-SN-01 639877 5483165 6-Sep-19 14:00 0.50 0.80 10 15.24 152 0 0 0 0 0 0 3 0 0.0197 0 0 0 50 0 0.328 0 0 0 0 0 0
RG_STPD-SN-02 639877 5483165 6-Sep-19 14:10 0.50 0.80 10 15.24 152 0 0 0 0 0 0 3 0 0.0197 0 0 0 50 0 0.328 0 0 0 0 0 0
RG_STPD-SN-03 639844 5483134 7-Sep-19 12:35 0.50 0.50 15 15.24 229 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-04 639882 5483111 7-Sep-19 12:59 0.20 0.80 15 15.24 229 0 0 0 0 0 0 8 0 0.0350 0 0 0 20 0 0.0875 0 0 0 0 0 0
RG_STPD-SN-05 639877 5483165 7-Sep-19 13:15 0.50 0.80 10 15.24 152 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_STPD-SN-06 639877 5483165 7-Sep-19 13:25 0.50 0.80 10 15.24 152 0 0 0 0 0 0 1 0 0.00656 0 0 0 35 0 0.230 0 0 0 0 0 0

1,067 0 0 0 0 0 0 15 0 0.0141 0 0 0 155 0 0.145 0 0 0 0 0 0
RG_EROL-SN-01 640814 5478202 14-May-19 13:35 0 1.2 10 5.0 50 0 0 0 0 0 0 1 0 0.0200 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-SN-02 640815 5478206 14-May-19 13:45 0 1.2 10 5.0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-SN-03 640806 5478232 14-May-19 14:00 0 1.2 10 5.0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-SN-04 640803 5478244 14-May-19 14:10 0 1.2 10 5.0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

200 0 0 0 0 0 0 1 0 0.00500 0 0 0 0 0 0 0 0 0 0 0 0
RG_DOMRS-SN-01 644280 5471873 10-Sep-19 16:00 0.40 0.70 10 15.24 152 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_DOMRS-SN-02 644284 5471979 10-Sep-19 16:20 0.40 0.70 15 15.24 229 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FLA1-SN-01 681837 5443627 7-Sep-19 10:00 0.50 2.0 15 15.24 229 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_FLA1-SN-02 681842 5443642 7-Sep-19 10:20 0.50 2.0 20 15.24 305 0 0 0 0 0 0 1 0 0.00328 0 0 0 0 0 0 0 0 0 0 0 0
RG_FLA1-SN-03 681851 5443656 7-Sep-19 10:25 0.50 2.0 20 15.24 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_FLA1-SN-04 681869 5443704 7-Sep-19 10:35 0.50 2.0 20 15.24 305 0 0 0 0 0 0 1 0 0.00328 0 0 0 0 0 0 0 0 0 0 0 0
RG_FLA1-SN-05 681727 5443504 8-Sep-19 9:30 0.80 2.1 20 15.24 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_FLA1-SN-06 681750 5443521 8-Sep-19 9:40 - - 10 15.24 152 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,600 0 0 0 0 0 0 2 0 0.00125 0 0 0 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; min = minimum; max = maximum; m2 = square metres; CPUE = catch-per-unit-effort; YOY = young-of-the-year; MU = Management Unit; - = no data/not recorded; NC = not calculated.
a CPUE = total number of fish/area seined (i.e., fish/m2).

Outside of 
MU1 to MU6 Reference RG_FLA1 2 0.00125

RG_DOMRS 0 0

170 0.159

Total

Total

Total

MU5

1 0.00500RG_EROL
Total

0 0
Total

RG_ERWSF

129 0.123

Total

0 0

RG_STPD

RG_ERST

Reference RG_LFSRIM
Total

0

NC115

0

RG_EVPPS

RG_ERIMF

Total

Total

Total

0 0

Total

0 0

Mine-
exposed
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Table D.4:  Catch-per-unit-effort (CPUE) for Hoop Nets Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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RG_GHSCW-HN-1 0.61 648345 5550226 3-Aug-18 4-Aug-18 16:35 8:20 0.50 0.50 Mouth to shore 16 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.0635 0 0 0 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.0635 0 0 0 0 0 0 0 0 0 0 0 0

RG_ERUP-HN-01 0.61 651745 5530474 11-May-19 13-May-19 12:40 13:30 1.0 1.2 Mouth to shore 49 0 0 0 0 0 0 53 0 1.09 185 7 3.79 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
49 0 0 0 0 0 0 53 0 1.09 185 7 3.79 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ALE1-HN-1 0.61 663937 5502623 3-Aug-18 4-Aug-18 16:40 17:24 0.00 1.10 Mouth to shore 25 6 0 0.243 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 6 0 0.243 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ELWDGC-HN-01 0.61 653112 5521317 9-May-19 10-May-19 12:00 12:45 0 0.75 Near outflow 25 7 0 0.283 0 0 0 0 0 0 1 0 0.0404 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-HN-02 0.61 653112 5521317 10-May-19 11-May-19 12:50 8:30 0.50 0.75 Near outflow 20 6 0 0.305 0 0 0 0 0 0 3 0 0.153 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_ELWDGC-HN-03 0.61 653112 5521317 13-May-19 14-May-19 15:40 13:00 0.50 1.0 Near outflow 21 4 0 0.188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

66 17 0 0.259 0 0 0 0 0 0 4 0 0.0608 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ELWDGC-HN-01 0.61 653172 5521337 12-Sep-19 13-Sep-19 10:20 10:40 0.9 1.5
Middle to back 
end by beaver 
dam

24 0 0 0 0 0 0 0 0 0 143 1 5.88 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

24 0 0 0 0 0 0 0 0 0 143 1 5.88 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_GO13-HN-01 0.61 652948 5514063 7-May-19 8-May-19 10:00 12:00 0 0.75 Near inflow 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-HN-02 0.61 652932 5514070 8-May-19 9-May-19 12:40 8:00 0.50 1.0 Near outflow 19 0 0 0 0 0 0 0 0 0 16 3 0.828 1 0 0.0517 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-HN-03 0.61 652932 5514070 9-May-19 10-May-19 9:00 9:00 0.50 1.0 Near outflow 24 0 0 0 1 0 0.0417 0 0 0 36 5 1.50 0 0 0 0 0 0 0 0 0 1 0 0.0417 0 0 0
RG_GO13-HN-04 0.61 652960 5514044 9-May-19 10-May-19 8:45 9:30 0.50 1.0 Near inflow 25 0 0 0 0 0 0 0 0 0 80 0 3.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-HN-05 0.61 652960 5514044 10-May-19 11-May-19 9:40 11:25 0.50 1.0 Near inflow 26 0 0 0 0 0 0 0 0 0 55 0 2.14 0 0 0 3 0 0.117 0 0 0 0 0 0 0 0 0
RG_GO13-HN-06 0.61 652932 5514070 10-May-19 11-May-19 9:10 11:40 0.50 1.0 Near outflow 26 0 0 0 0 0 0 0 0 0 8 0 0.302 2 0 0.0755 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-HN-07 0.61 652932 5514070 11-May-19 13-May-19 11:40 9:05 0.50 0.75 Near outflow 45 0 0 0 0 0 0 0 0 0 1 0 0.0220 1 0 0.0220 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-HN-08 0.61 652960 5514044 11-May-19 13-May-19 11:25 9:25 0.3 1.0 Near inflow 46 0 0 0 0 0 0 0 0 0 38 0 0.826 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-HN-09 0.61 652956 5514044 17-May-19 20-May-19 9:00 9:50 0.50 1.0 Near inflow 73 0 0 0 0 0 0 0 0 0 1 0 0.0137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-HN-10 0.61 652934 5514067 23-May-19 24-May-19 8:40 9:05 0.50 1.0 Near outflow 24 0 0 0 0 0 0 0 0 0 11 0 0.451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-HN-11 0.61 652934 5514067 27-May-19 28-May-19 10:45 13:25 0.50 1.0 Near outflow 27 0 0 0 0 0 0 0 0 0 38 0 1.42 0 0 0 1 0 0.0375 0 0 0 0 0 0 0 0 0
RG_GO13-HN-12 0.61 652934 5514067 28-May-19 29-May-19 13:25 8:45 0.50 1.0 Near outflow 19 0 0 0 0 0 0 6 0 0.310 42 0 2.17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_GO13-HN-13 0.61 652934 5514067 29-May-19 30-May-19 8:55 9:10 0.50 1.0 Near outflow 24 0 0 0 0 0 0 0 0 0 52 0 2.14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

405 0 0 0 1 0 0.00247 6 0 0.0148 378 8 0.933 4 0 0.00987 4 0 0.00987 0 0 0 1 0 0.00247 0 0 0

RG_ERSCMC-HN-01 0.61 651689 5512009 4-Sep-19 5-Sep-19 14:00 11:30 0.50 1.0 Perpendicular to 
shore 21 0 0 0 0 0 0 0 0 0 24 0 1.12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ERSCMC-HN-02 0.61 651689 5512009 5-Sep-19 6-Sep-19 14:00 8:37 0.50 1.0 Perpendicular to 
shore 19 0 0 0 0 0 0 0 0 0 127 0 6.82 0 0 0 21 0 1.13 0 0 0 0 0 0 0 0 0

RG_ERSCMC-HN-03 0.61 651689 5512009 6-Sep-19 7-Sep-19 9:49 10:00 0.50 1.0 Perpendicular to 
shore 24 0 0 0 0 0 0 0 0 0 16 0 0.662 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ERSCMC-HN-04 0.61 651681 5511997 7-Sep-19 8-Sep-19 9:10 12:45 0.50 0.50  - 28 0 0 0 0 0 0 0 0 0 1 0 0.0363 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
92 0 0 0 0 0 0 0 0 0 168 0 1.83 0 0 0 21 0 0.229 0 0 0 0 0 0 0 0 0

RG_SMCIM-HN-1 0.61 667961 5484105 4-Aug-18 5-Aug-18 15:15 9:40 0.40 1.1 Downstream of 
impoundment 18 2 0 0.109 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

18 2 0 0.109 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; m = metres; UTM = Universal Transverse Mercator; NAD = North American Datum; hrs = hours; Sp. = species; CPUE = catch-per-unit-effort; MU = Management Unit; - = no data/not recorded; LWD = large woody debris.
a CPUE = total number of fish/trap/hour.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.
d Field sheet with effort information was lost and UTMs were not recorded on net retreival field sheet. Set time was estimated.

2.06189

Total
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5.88143
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Table D.4:  Catch-per-unit-effort (CPUE) for Hoop Nets Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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Set Date Lift Date 
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Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

Net 

Opening 

Diameter

(m)

UTM Coordinates

(NAD83, Zone 11 U)

RG_MCIMCC-HN-01 0.61 668267 5487080 7-May-19 9-May-19 11:20 10:00 0 1.0 - 47 0 0 0 0 0 0 1 0 0.0214 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
47 0 0 0 0 0 0 1 0 0.0214 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_MI16-HN-1 0.61 665038 5489408 2-Aug-18 3-Aug-18 17:10 12:25 0 0.80 Perpendicular to 
shore 19 30 0 1.56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19 30 0 1.56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_MIC2-HN-01 0.61 659531 5496571 14-May-19 16-May-19 12:15 12:00 0.30 1.0 East to west 48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_MIC2-HN-01 0.61 659541 5496637 4-Sep-19 5-Sep-19 15:21 16:55 0.50 0.75 Near inlet, lead 
parallel to shore 26 0 0 0 0 0 0 0 0 0 44 0 1.72 0 0 0 0 0 0 0 0 0 3 0 0.117 0 0 0

RG_MIC2-HN-02 0.61 659541 5496637 5-Sep-19 6-Sep-19 16:56 16:13 0.50 0.75 Near inlet, lead 
parallel to shore 23 0 0 0 0 0 0 0 0 0 39 0 1.68 1 0 0.0429 0 0 0 0 0 0 2 0 0.0859 0 0 0

RG_MIC2-HN-03 0.61 659541 5496637 6-Sep-19 7-Sep-19 16:15 11:50 0.50 0.75 Near inlet, lead 
parallel to shore 20 0 0 0 0 0 0 0 0 0 7 0 0.357 2 0 0.102 0 0 0 0 0 0 0 0 0 0 0 0

RG_MIC2-HN-04 0.61 659541 5496637 7-Sep-19 8-Sep-19 12:04 10:01 0.50 0.75 Near inlet, lead 
parallel to shore 22 0 0 0 0 0 0 0 0 0 28 1 1.28 1 0 0.0456 0 0 0 0 0 0 1 1 0.0456 0 0 0

90 0 0 0 0 0 0 0 0 0 118 1 1.31 4 0 0.0443 0 0 0 0 0 0 6 1 0.0664 0 0 0

RG_MIWW-HN-1 0.61 659713 5498549 6-Aug-18 7-Aug-18 14:35 9:10 0.30 0.80 Mouth to north 19 10 0 0.538 0 0 0 0 0 0 34 0 1.83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19 10 0 0.538 0 0 0 0 0 0 34 0 1.83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_MIWW-HN-01 0.61 659692 5498509 16-May-19 18-May-19 14:00 8:15 0.20 0.80 North to south 42 6 0 0.142 0 0 0 0 0 0 7 2 0.166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
42 6 0 0.142 0 0 0 0 0 0 7 2 0.166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_ERST-HN-01 0.61 - - 20-May-19 21-May-19 10:30 14:50 1.0 1.5 In large pool 28 0 0 0 0 0 0 0 0 0 2 2 0.0706 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 2 2 0.0706 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_EROL-HN-1 0.61 640823 5478156 31-Jul-18 1-Aug-18 10:36 14:54 0 0.90 Perpendicular to 
shore 28 0 0 0 2 0 0.0707 13 0 0.459 15 0 0.530 2 0 0.0707 40 2 1.41 0 0 0 0 0 0 0 0 0

28 0 0 0 2 0 0.0707 13 0 0.459 15 0 0.530 2 0 0.0707 40 2 1.41 0 0 0 0 0 0 0 0 0

RG_EROL-HN-01 0.61 640828 5478162 6-May-19 7-May-19 16:50 16:30 0 1.5 Near inflow 24 0 0 0 0 0 0 2 0 0.0845 4 0 0.169 0 0 0 10 0 0.423 0 0 0 0 0 0 0 0 0
RG_EROL-HN-02 0.61 640828 5478162 7-May-19 8-May-19 16:30 12:00 0.50 0.50 Near inflow 20 0 0 0 0 0 0 2 0 0.103 5 0 0.256 0 0 0 79 0 4.05 0 0 0 0 0 0 1 0 #####
RG_EROL-HN-03 0.61 640828 5478162 8-May-19 9-May-19 12:00 7:45 0.50 0.50 Near inflow 20 0 0 0 0 0 0 2 0 0.101 5 0 0.253 0 0 0 101 0 5.11 0 0 0 2 0 0.101 0 0 0
RG_EROL-HN-04 0.61 640828 5478168 9-May-19 10-May-19 8:46 10:00 0.50 0.50 Near inflow 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-05 0.61 640828 5478162 10-May-19 11-May-19 11:09 11:15 0.50 0.50 Near inflow 24 0 0 0 0 0 0 0 0 0 1 0 0.0415 0 0 0 33 0 1.37 0 0 0 0 0 0 0 0 0
RG_EROL-HN-06 0.61 640877 5478014 10-May-19 11-May-19 12:03 10:59 0.50 0.50 Near inflow 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-07 0.61 640828 5478162 13-May-19 14-May-19 14:00 12:34 0.50 0.50 Near inflow 23 0 0 0 0 0 0 0 0 0 9 1 0.399 0 0 0 79 1 3.50 0 0 0 1 0 0.0443 0 0 0
RG_EROL-HN-08 0.61 640835 5478132 13-May-19 14-May-19 14:39 12:22 0.75 0.75 Downstream of 

inflow 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-09 0.61 640828 5478162 14-May-19 15-May-19 13:20 13:55 0.75 0.75 Near inflow 25 0 0 0 0 0 0 0 0 0 3 0 0.122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-10 0.61 640313 5478204 14-May-19 15-May-19 14:45 14:09 0.75 0.75 - 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-11 0.61 640828 5478162 15-May-19 16-May-19 14:15 10:15 0.75 0.75 Near inflow 20 0 0 0 0 0 0 1 0 0.0500 18 7 0.900 0 0 0 64 0 3.20 0 0 0 0 0 0 2 0 0.100
RG_EROL-HN-12 0.61 640817 5478205 15-May-19 16-May-19 14:30 10:45 0.75 0.75 Near inflow 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-13 0.61 640828 5478162 16-May-19 17-May-19 10:25 11:20 0.75 0.75 Near inflow 25 0 0 0 0 0 0 1 0 0.0401 0 0 0 0 0 0 79 0 3.17 0 0 0 0 0 0 0 0 0
RG_EROL-HN-14 0.61 640817 5478205 16-May-19 17-May-19 10:45 11:30 0.75 0.75 Near inflow 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-15 0.61 640828 5478162 17-May-19 18-May-19 11:15 11:25 0.75 0.75 Near inflow 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.0414 0 0 0 0 0 0 0 0 0
RG_EROL-HN-16 0.61 640817 5478205 17-May-19 18-May-19 11:20 11:30 0.75 0.75 Near inflow 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-17 0.61 640828 5478162 20-May-19 22-May-19 18:00 13:15 0.50 0.50 Near inflow 43 0 0 0 0 0 0 1 0 0.0231 3 0 0.0694 0 0 0 18 0 0.416 0 0 0 0 0 0 0 0 0
RG_EROL-HN-18 0.61 640817 5478205 20-May-19 22-May-19 18:05 13:20 0.75 0.75 Near inflow 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-19 0.61 640812 5478204 28-May-19 29-May-19 15:15 16:30 0.50 0.50 Near inflow 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RG_EROL-HN-20 0.61 640828 5478162 28-May-19 29-May-19 15:30 16:15 0 1.2 Near inflow 25 0 0 0 0 0 0 0 0 0 1 0 0.0404 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

502 0 0 0 0 0 0 9 0 0.0179 49 8 0.0976 0 0 0 464 1 0.924 0 0 0 3 0 0.00597 3 0 #####

RG_EROL-HN-01 0.61 640828 5478164 10-Sep-19 11-Sep-19 13:42 17:00 1.0 1.0  - 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; m = metres; UTM = Universal Transverse Mercator; NAD = North American Datum; hrs = hours; Sp. = species; CPUE = catch-per-unit-effort; MU = Management Unit; - = no data/not recorded; LWD = large woody debris.
a CPUE = total number of fish/trap/hour.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.
d Field sheet with effort information was lost and UTMs were not recorded on net retreival field sheet. Set time was estimated.

MU5 Mine-
exposed

MU4 Mine-
exposed

Total 
RG_ERST 2 0.0706

00

528 1.05

Total 

Total

Total

2.5472

0.308

RG_MIWW
13

128

RG_MIC2

Total

1.42

0 0

2.3744

1.5630RG_MI16

Total 

Total 
RG_MCIMCC

Total 

1 0.0214

Total 

Total

RG_EROL
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Table D.4:  Catch-per-unit-effort (CPUE) for Hoop Nets Set at Reference and Mine-exposed Lentic Areas, 2018 and 2019
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Set Date Lift Date 
Set 

Time

Lift 

Time

Depth 

Range 

(m)

Set 

Configuration 

Effort

(Trap 

Hrs)

Sculpin sp.
Unidentified 

Sp. 

T
o

ta
l 

C
a
tc

h

Westslope 

Cutthroat Trout

T
o

ta
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C
P

U
E

a

Bull Trout Longnose Dace Longnose Sucker
Mountain 

Whitefish
Redside ShinerBrook Trout

Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

Net 

Opening 

Diameter

(m)

UTM Coordinates

(NAD83, Zone 11 U)

RG_DOMRS-HN-1 0.61 644293 5472041 6-Aug-18 7-Aug-18 18:20 17:20 0.80 1.2
Perpendicular to 
flow, near 
outflow 

23 0 0 0 0 0 0 0 0 0 1 0 0.0435 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23 0 0 0 0 0 0 0 0 0 1 0 0.0435 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_DOMRS-HN-01 0.61 644312 5471813 15-May-19 17-May-19 14:00 12:00 0.60 1.5 East to west 46 0 0 0 0 0 0 0 0 0 23 10 0.500 0 0 0 1 0 0.0217 0 0 0 4 0 0.0870 0 0 0
46 0 0 0 0 0 0 0 0 0 23 10 0.500 0 0 0 1 0 0.0217 0 0 0 4 0 0.0870 0 0 0

RG_ELKOA-HN-1 0.61 637689 5462140 5-Aug-18 6-Aug-18 13:37 16:45 1.0 2.0
Parallel to flow, 
small side-
channel bay

27 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0.111 0 0 0 0 0 0 0 0 0 0 0 0

27 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0.111 0 0 0 0 0 0 0 0 0 0 0 0

RG_FLSC-HN-01 0.61 682188 5446284 8-Sep-19 9-Sep-19 13:00 12:30 1.0 2.5
At opening to 
long side of 
channel

22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FLSC-HN-01 0.61 682188 5446284 9-Sep-19 10-Sep-19 12:40 9:55 1.0 2.5
At opening to 
long side of 
channel

25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FLOX-HN-01 0.61 681966 5445590 7-Sep-19 8-Sep-19 11:50 10:00 1.0 2.2 Parallel to LWD 
along shoreline 22 0 0 0.00 0 0 0 0 0 0 1 0 0.0451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FLOX-HN-01 0.61 681966 5445590 8-Sep-19 9-Sep-19 10:00 10:30 1.0 2.2 Parallel to LWD 
along shoreline 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

47 0 0 0 0 0 0 0 0 0 1 0 0.0214 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FLA1-HN-01 0.61 681751 5443524 13-May-19 15-May-19 10:45 10:00 - -
Downstream 
from tributary, 
near wood debris

47 0 0 0 0 0 0 0 0 0 17 2 0.360 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FLA1-HN-02 c 0.61 - - 17-May-19 20-May-19 9:30 14:10 - - - 77 0 0 0 0 0 0 0 0 0 43 0 0.561 0 0 0 0 0 0 1 0 ##### 0 0 0 0 0 0
RG_FLA1-HN-03 0.61 681750 5443539 20-May-19 21-May-19 14:10 12:40 0.40 0.70 Along channel 

towards inflow 23 0 0 0 0 0 0 0 0 0 6 1 0.267 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RG_FLA1-HN-04 0.61 681719 5443508 23-May-19 24-May-19 14:00 12:45 0.80 1.2
South end 
between inlet 
and outlet

23 0 0 0 0 0 0 0 0 0 14 5 0.615 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

169 0 0 0 0 0 0 0 0 0 80 8 0.473 0 0 0 0 0 0 1 0 ##### 0 0 0 0 0 0

Notes: ID = identifier; m = metres; UTM = Universal Transverse Mercator; NAD = North American Datum; hrs = hours; Sp. = species; CPUE = catch-per-unit-effort; MU = Management Unit; - = no data/not recorded; LWD = large woody debris.
a CPUE = total number of fish/trap/hour.
b Monitoring at RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018, and is therefore considered non-lentic.
c Monitoring at RG_ELKOA was discontinued after 2018 because it was primarily lotic in 2018 and considered unsafe for boating and wading.
d Field sheet with effort information was lost and UTMs were not recorded on net retreival field sheet. Set time was estimated.

MU5 Mine-
exposed

Outside of 
MU1 to MU6 Reference

0

Total

RG_FLOX 1 0.0214

Total

RG_FLSC 0

RG_ELKOA c 3 0.111

RG_FLA1 81 0.479

Total 

Total

RG_DOMRS

Total
0.60928

0.04351

Total 
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Easting Northing Easting Northing Catch
Mortalities/ 

Sacrificed
CPUE 

a Catch
Mortalities/ 

Sacrificed
CPUE 

a Catch
Mortalities/ 

Sacrificed
CPUE 

a

652580 5539672 652597 5539717 8-Aug-18 11:30 50 10 380 0 0 0 0 0 0 0 0 0
380 0 0 0 0 0 0 0 0 0

RG_GO13-EF-1 652962 5517044 652959 5514055 2-Aug-18 8:45 40 25 406 0 0 0 0 0 0 0 0 0
RG_GO13-EF-2 652948 5514055 652937 5514075 2-Aug-18 9:35 45 15 534 2 1 0.00375 1 0 0.00187 0 0 0

940 2 1 0.00213 1 0 0.00106 0 0 0

RG_GO13-LOT1-EF-02 653005 5514072 653028 5514068 10-Sep-19 10:15 50 0.80 284 1 0 0.00352 1 0 0.00352 0 0 0
RG_GO13-LOT2-EF-03 652893 5514027 652897 5514082 10-Sep-19 11:50 75 1.0 275 1 0 0.00364 16 0 0.0582 7 0 0.0255
RG_GO13-LOT4-EF-01 652948 5514103 652957 5514135 10-Sep-19 12:30 50 0.50 273 2 0 0.00733 0 0 0 0 0 0

832 4 0 0.00481 17 0 0.0204 7 0 0.00841

RG_AQU1-EF-1 653557 5511552 653575 5511543 1-Aug-18 8:18 20 20 504 1 0 0.00198 0 0 0 0 0 0
RG_AQU1-EF-2 653550 5511604 653555 5511561 1-Aug-18 9:01 30 20 524 6 0 0.0115 0 0 0 0 0 0

1,028 7 0 0.00681 0 0 0 0 0 0

RG_EVPPS-EF-1 649123 5498940 649151 5498947 4-Aug-18 9:00 30 10 420 0 0 0 0 0 0 0 0 0
RG_EVPPS-EF-2 649144 5498913 649108 5498923 4-Aug-18 9:16 25 15 170 0 0 0 0 0 0 0 0 0

590 0 0 0 0 0 0 0 0 0

RG_ERH-EF-1 648535 5497639 648569 5497650 1-Aug-18 13:10 35 5.0 131 0 0 0 0 0 0 0 0 0
131 0 0 0 0 0 0 0 0 0

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m = metres; sec = seconds; CPUE = catch-per-unit-effort; MU = Management Unit.
a CPUE = total number of fish/second of active fishing.

Table D.5:  Catch-per-unit-effort (CPUE) for Backpack Electrofishing Completed at Reference and Mine-exposed Lentic Areas, 2018 and 2019    

00MU2 Mine-
exposed RG_LSFRW RG_LSFRW-EF-1

Total

End UTM 

Coordinates

(NAD 83, Zone 11U)
Management 

Unit

Exposure 

Type

Lentic Area 

ID
Effort ID

Start UTM 

Coordinates

(NAD83, Zone 11U)

Mountain Whitefish Westslope Cutthroat Trout
Total 

Catch
Total CPUE 

a

MU4 Mine-
exposed

RG_GO13

3 0.00319

Total

Date Time

Effort 

Length 

(m)

Pass 

Width 

(m)

Effort 

Duration 

(sec)

Longnose Sucker

28 0.0337

Total

RG_AQU1 7 0.00681

Total

MU5 Mine-
exposed

RG_EVPPS 0 0

Total

RG_ERH
Total

00



Table D.6:  Non-lethal Measurements for Young-of-the-year (YOY) Longnose Sucker Collected from 
Reference and Mine-exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT)

Fate
(M = 

mortality, 
R = 

released)

Comments

9-Sep-19 RG_ERUP-LSU-08 7.40 7.20 4.30 1.15 Unknown None R -
9-Sep-19 RG_ERUP-LSU-17 6.90 6.50 2.84 1.03 Unknown None R -
9-Sep-19 RG_ERUP-LSU-20 7.60 7.10 4.36 1.22 Unknown None R -
9-Sep-19 RG_ERUP-LSU-21 6.40 6.00 2.58 1.19 Unknown None R -
9-Sep-19 RG_ERUP-LSU-30 6.30 6.00 2.60 1.20 Unknown None R -
9-Sep-19 RG_ERUP-LSU-36 7.50 7.30 3.95 1.02 Unknown None R -
9-Sep-19 RG_ERUP-LSU-37 6.80 6.40 2.99 1.14 Unknown None R -
9-Sep-19 RG_ERUP-LSU-40 7.60 7.40 4.07 1.00 Unknown None R -
9-Sep-19 RG_ERUP-LSU-41 7.90 7.30 5.36 1.38 Unknown None R -
9-Sep-19 RG_ERUP-LSU-42 6.10 5.80 2.16 1.11 Unknown None R -
9-Sep-19 RG_ERUP-LSU-45 7.70 7.40 2.65 0.655 Unknown None R -
9-Sep-19 RG_ERUP-LSU-48 7.80 7.20 4.75 1.27 Unknown None R -
9-Sep-19 RG_ERUP-LSU-66 6.50 6.10 2.26 0.995 Unknown None R -
9-Sep-19 RG_ERUP-LSU-67 7.60 7.20 3.87 1.04 Unknown None R -

10-Sep-19 RG_ERUP-LSU-77 7.60 7.20 3.78 1.01 Unknown None R -
10-Sep-19 RG_ERUP-LSU-84 7.50 7.10 3.66 1.02 Unknown None R -
10-Sep-19 RG_ERUP-LSU-88 7.00 6.70 2.89 0.961 Unknown None R -
10-Sep-19 RG_ERUP-LSU-89 7.40 7.00 3.61 1.05 Unknown None R -

18 18 18 18
7.20 6.83 3.48 1.08
7.45 7.10 3.64 1.05

0.566 0.548 0.906 0.155
0.133 0.129 0.214 0.0365
6.10 5.80 2.16 0.655
7.90 7.40 5.36 1.38

11-Sep-19 RG_ELWDGC-LSU-04 6.80 6.40 2.76 1.05 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-09 6.80 6.10 2.67 1.17 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-10 6.70 6.20 2.41 1.01 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-11 6.60 6.20 2.73 1.14 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-12 6.90 6.40 3.12 1.19 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-13 6.10 5.80 1.98 1.01 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-14 6.90 6.60 2.89 1.00 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-15 6.90 6.60 3.02 1.05 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-16 6.90 6.70 3.41 1.13 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-17 7.70 7.00 3.86 1.13 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-18 7.70 7.20 3.89 1.04 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-19 7.90 7.30 4.26 1.10 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-20 7.50 7.00 3.98 1.16 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-21 6.70 6.30 2.88 1.15 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-22 7.30 6.80 3.47 1.10 Unknown Injured caudal peduncle R -
11-Sep-19 RG_ELWDGC-LSU-23 6.70 6.30 3.18 1.27 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-24 6.20 5.90 2.14 1.04 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-25 6.60 6.40 2.78 1.06 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-26 7.80 7.40 4.40 1.09 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-27 7.50 7.20 3.87 1.04 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-28 7.20 6.80 3.57 1.14 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-29 7.60 7.20 3.73 1.00 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-30 7.50 7.10 3.82 1.07 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-31 7.80 7.50 4.04 0.956 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-32 7.30 6.90 3.14 0.957 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-33 6.70 6.30 2.82 1.13 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-34 6.60 6.30 3.14 1.26 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-35 6.30 5.90 2.75 1.34 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-36 6.50 6.10 2.77 1.22 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-37 7.20 6.80 3.38 1.07 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-38 6.90 6.40 2.78 1.06 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-01 5.90 5.60 1.70 0.969 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-02 5.90 5.70 1.63 0.877 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-03 5.90 5.20 2.19 1.55 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-04 5.90 5.40 1.72 1.09 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-05 5.60 5.10 1.61 1.21 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-06 5.80 5.20 1.93 1.37 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-07 6.00 5.70 1.98 1.07 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-08 5.90 5.50 1.74 1.05 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-09 5.80 5.30 1.79 1.20 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-10 5.40 4.90 1.46 1.24 Unknown Right operculum missing R -
11-Sep-19 RG_ELWDGC-LSU-YOY-11 5.80 5.70 1.95 1.05 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-12 5.90 5.70 1.95 1.06 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-13 5.80 5.40 1.80 1.15 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-14 5.40 5.00 1.51 1.21 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-15 5.70 5.40 1.93 1.23 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-16 5.70 5.30 2.19 1.47 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-17 5.70 5.30 1.85 1.24 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-18 5.90 5.40 1.70 1.08 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-19 6.00 5.70 2.01 1.09 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-20 5.30 4.80 1.39 1.25 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-21 5.50 5.00 1.59 1.27 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-22 5.50 5.20 1.99 1.41 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-23 5.90 5.50 1.89 1.13 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-24 6.00 5.60 1.86 1.06 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-25 6.00 5.60 2.27 1.29 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-26 5.20 4.70 1.15 1.11 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-27 5.30 4.70 1.33 1.28 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-28 4.60 4.20 0.951 1.28 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-29 4.20 3.90 0.839 1.41 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-30 5.80 5.20 1.63 1.16 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-YOY-31 5.50 4.90 1.50 1.27 Unknown Right operculum missing R -
12-Sep-19 RG_ELWDGC-LSU-39 7.00 6.60 3.16 1.10 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-40 7.80 7.40 4.13 1.02 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-41 6.10 5.80 2.04 1.04 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-42 6.70 6.40 2.56 0.975 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-43 6.30 6.00 2.59 1.20 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-44 7.60 7.20 4.09 1.10 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-45 6.80 6.30 2.73 1.09 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-46 6.70 6.40 2.66 1.02 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-47 6.30 5.80 2.05 1.05 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-48 7.00 6.70 3.07 1.02 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-50 6.70 6.40 2.62 0.999 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-52 6.50 6.20 2.47 1.04 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-53 7.30 6.80 3.26 1.04 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-55 6.80 6.20 2.44 1.03 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-56 6.20 5.90 2.17 1.05 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-58 7.70 7.10 4.00 1.12 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-59 6.80 6.40 2.82 1.08 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-60 6.90 6.40 3.00 1.14 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-61 6.30 6.00 2.38 1.10 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-63 7.20 6.60 3.25 1.13 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-64 6.60 6.40 2.48 0.944 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-65 6.40 6.00 2.25 1.04 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-66 6.60 6.10 2.86 1.26 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-67 7.60 7.10 4.17 1.17 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-68 6.70 6.40 2.60 0.991 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-69 6.50 6.00 2.50 1.16 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-70 7.20 6.70 3.52 1.17 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-71 7.30 6.90 3.63 1.10 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-72 7.10 6.70 3.56 1.18 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-73 7.60 7.20 3.81 1.02 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

RG_ELWDGC

Minimum
Maximum

-

Total sample size

- - -

Mean
Median

SD
SE

MU3 RG_ERUP

MU4

Mine-
exposed

Mine-
exposed
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Table D.6:  Non-lethal Measurements for Young-of-the-year (YOY) Longnose Sucker Collected from 
Reference and Mine-exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT)

Fate
(M = 

mortality, 
R = 

released)

Comments

12-Sep-19 RG_ELWDGC-LSU-74 7.10 6.70 3.48 1.16 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-75 6.20 5.80 2.33 1.19 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-77 6.50 6.10 2.46 1.08 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-78 6.50 6.20 2.58 1.08 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-80 7.10 6.60 2.96 1.03 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-81 6.90 6.50 2.78 1.01 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-82 6.10 5.80 2.09 1.07 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-83 7.60 7.20 4.82 1.29 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-84 7.80 7.40 3.76 0.928 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-85 7.60 7.20 3.69 0.988 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-86 6.30 5.90 2.09 1.02 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-87 6.20 5.80 2.30 1.18 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-88 7.30 6.90 3.58 1.09 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-89 6.90 6.60 3.29 1.14 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-90 6.50 6.00 2.53 1.17 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-91 6.10 5.80 2.09 1.07 Unknown None R -

12-Sep-19 RG_ELWDGC-LSU-92 7.20 6.80 3.55 1.13 Unknown Missing scales on 
peduncle R -

12-Sep-19 RG_ELWDGC-LSU-93 6.30 6.00 2.23 1.03 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-95 7.10 6.70 2.92 0.972 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-97 6.90 6.70 3.01 1.00 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-32 5.90 5.50 1.95 1.17 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-33 5.50 5.20 1.73 1.23 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-34 4.70 4.40 1.15 1.35 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-35 5.80 5.50 1.78 1.07 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-36 5.90 5.60 1.79 1.02 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-37 5.70 5.40 1.39 0.885 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-38 5.90 5.70 1.93 1.04 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-39 5.60 5.40 1.71 1.09 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-40 5.00 4.70 0.972 0.936 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-41 5.70 5.40 1.63 1.04 Unknown Right operculum missing R -
12-Sep-19 RG_ELWDGC-LSU-YOY-42 5.60 5.40 1.67 1.06 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-43 5.90 5.80 2.16 1.11 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-44 4.80 4.60 1.13 1.16 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-45 5.70 5.40 1.76 1.12 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-46 5.50 5.20 1.97 1.40 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-47 5.60 5.40 1.56 0.992 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-48 6.00 5.40 1.74 1.11 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-49 5.80 5.40 1.61 1.02 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-50 5.80 5.50 1.77 1.06 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-51 5.50 5.20 1.49 1.06 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-52 4.60 4.30 0.967 1.22 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-53 5.50 5.20 1.56 1.11 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-54 5.80 5.50 1.87 1.13 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-55 5.90 5.50 1.82 1.09 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-56 5.90 5.50 1.89 1.13 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-57 4.50 4.40 0.901 1.06 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-58 5.70 5.40 1.77 1.13 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-59 5.60 5.40 1.58 1.00 Unknown Left operculum missing R -
12-Sep-19 RG_ELWDGC-LSU-YOY-60 4.60 4.40 0.849 0.997 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-YOY-61 6.00 5.80 2.05 1.05 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-100 5.40 5.10 1.27 0.954 Unknown Right operculum missing R -
13-Sep-19 RG_ELWDGC-LSU-YOY-62 5.90 5.60 1.91 1.09 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-63 5.50 5.20 2.08 1.48 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-64 4.60 4.30 0.709 0.892 Unknown Caudal fin split R -
13-Sep-19 RG_ELWDGC-LSU-YOY-65 5.50 5.20 1.68 1.19 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-66 5.90 5.60 1.93 1.10 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-67 5.10 4.90 1.02 0.863 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-68 4.50 4.30 0.666 0.838 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-69 4.80 4.60 0.865 0.889 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-70 5.90 5.50 1.94 1.16 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-71 5.60 5.30 1.65 1.11 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-72 6.00 5.80 2.50 1.28 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-73 5.60 5.20 1.04 0.742 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-74 5.60 5.40 1.51 0.961 Unknown Left operculum missing R -
13-Sep-19 RG_ELWDGC-LSU-YOY-75 5.90 5.40 1.61 1.02 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-76 5.90 5.70 1.73 0.936 Unknown Right operculum missing R -
13-Sep-19 RG_ELWDGC-LSU-YOY-77 3.50 3.30 0.170 0.473 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-78 5.90 5.70 1.71 0.923 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-79 3.20 2.80 0.0780 0.355 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-80 4.70 4.50 0.837 0.919 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-81 4.70 4.50 0.842 0.924 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-82 4.60 4.40 0.777 0.912 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-83 3.50 3.30 0.371 1.03 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-84 5.00 4.70 1.00 0.964 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-85 5.80 5.60 1.69 0.961 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-86 4.70 4.50 0.925 1.02 Unknown Caudal fin split R -
13-Sep-19 RG_ELWDGC-LSU-YOY-87 5.90 5.60 1.70 0.970 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-88 5.10 4.90 1.22 1.04 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-89 3.10 3.00 0.170 0.630 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-90 4.60 4.40 0.864 1.01 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-91 5.50 5.20 1.47 1.05 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-92 5.50 5.30 1.30 0.876 Unknown Right operculum missing R -
13-Sep-19 RG_ELWDGC-LSU-YOY-93 4.30 4.10 0.586 0.850 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-94 5.70 5.50 1.70 1.02 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-95 3.80 3.70 0.141 0.279 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-96 5.50 5.30 1.50 1.00 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-97 5.60 5.40 1.52 0.965 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-98 5.70 5.40 1.68 1.07 Unknown None R -
13-Sep-19 RG_ELWDGC-LSU-YOY-99 3.70 3.60 0.396 0.849 Unknown None R -

181 181 181 181
6.07 5.72 2.18 1.08
5.90 5.70 1.98 1.07

0.974 0.919 0.976 0.160
0.0724 0.0683 0.0725 0.0119

3.10 2.80 0.0780 0.279
7.90 7.50 4.82 1.55

9-Sep-19 RG_GO13-LSU-07 6.60 6.40 2.76 1.05 Unknown None R -
9-Sep-19 RG_GO13-LSU-12 7.70 7.30 3.60 0.924 Unknown None R -
9-Sep-19 RG_GO13-LSU-13 7.80 7.50 4.13 0.979 Unknown None R -
9-Sep-19 RG_GO13-LSU-14 6.10 5.80 2.42 1.24 Unknown None R -
9-Sep-19 RG_GO13-LSU-15 7.40 7.00 3.95 1.15 Unknown None R -
9-Sep-19 RG_GO13-LSU-19 6.60 6.30 6.67 2.67 Unknown None R -

10-Sep-19 RG_GO13-LSU-24 7.90 7.50 4.42 1.05 Unknown None R -

10-Sep-19 RG_GO13-LSU-26 7.40 7.00 3.82 1.11 Unknown Caudal fin erosion (lower 
lobe) R -

10-Sep-19 RG_GO13-LSU-27 6.20 6.00 2.61 1.21 Unknown None R -
10-Sep-19 RG_GO13-LSU-28 7.40 7.00 3.87 1.13 Unknown None R -

10-Sep-19 RG_GO13-LSU-29 8.00 7.50 4.90 1.16 Unknown Caudal fin erosion (lower 
lobe) R -

10-Sep-19 RG_GO13-LSU-30 7.20 6.90 3.44 1.05 Unknown None R -

10-Sep-19 RG_GO13-LSU-31 7.40 7.00 4.12 1.20 Unknown Caudal fin erosion (lower 
lobe) R -

10-Sep-19 RG_GO13-LSU-33 6.50 6.10 2.64 1.16 Unknown Caudal fin erosion (lower 
lobe) R -

10-Sep-19 RG_GO13-LSU-34 6.10 5.80 2.23 1.14 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

RG_ELWDGC

RG_GO13

MU4

-

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

- - -

Mine-
exposed
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Table D.6:  Non-lethal Measurements for Young-of-the-year (YOY) Longnose Sucker Collected from 
Reference and Mine-exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT)

Fate
(M = 

mortality, 
R = 

released)

Comments

10-Sep-19 RG_GO13-LSU-35 8.00 7.50 4.51 1.07 Unknown None R -
10-Sep-19 RG_GO13-LSU-39 7.70 7.40 3.70 0.913 Unknown None R -
10-Sep-19 RG_GO13-LSU-40 6.30 6.00 2.37 1.10 Unknown None R -
10-Sep-19 RG_GO13-LSU-41 7.50 7.20 3.84 1.03 Unknown None R -
10-Sep-19 RG_GO13-LSU-42 6.50 6.30 3.01 1.20 Unknown None R -
10-Sep-19 RG_GO13-LSU-43 7.00 6.80 3.24 1.03 Unknown None R -
10-Sep-19 RG_GO13-LSU-58 6.90 6.50 3.22 1.17 Unknown None R -
10-Sep-19 RG_GO13-LSU-59 7.60 7.10 5.46 1.52 Unknown None R -
10-Sep-19 RG_GO13-LSU-60 7.80 7.40 4.80 1.18 Unknown None R -
10-Sep-19 RG_GO13-LSU-62 6.80 6.50 3.76 1.37 Unknown None R -
10-Sep-19 RG_GO13-LSU-67 6.10 5.80 2.15 1.10 Unknown None R -
10-Sep-19 RG_GO13-LSU-68 7.80 7.40 4.10 1.01 Unknown None R -
10-Sep-19 RG_GO13-LSU-69 6.20 5.80 2.38 1.22 Unknown None R -
10-Sep-19 RG_GO13-LSU-76 7.90 7.50 4.28 1.01 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-01 5.50 5.30 1.99 1.34 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-02 5.60 5.50 2.36 1.42 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-03 5.80 5.60 1.83 1.04 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-04 5.50 5.30 1.70 1.14 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-05 5.30 5.10 1.74 1.31 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-06 5.30 5.10 1.49 1.12 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-07 5.60 5.40 2.41 1.53 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-08 5.60 5.40 1.97 1.25 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-09 5.30 5.30 2.39 1.61 Unknown Caudal fin erosion R -
10-Sep-19 RG_GO13-LSU-YOY-10 5.60 5.30 1.91 1.28 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-11 5.10 4.90 1.76 1.49 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-12 5.20 5.00 1.72 1.37 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-14 5.40 5.20 1.56 1.11 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-15 4.90 4.90 1.26 1.07 Unknown Caudal fin erosion R -
10-Sep-19 RG_GO13-LSU-YOY-16 5.80 5.50 1.60 0.964 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-17 5.60 5.40 1.66 1.05 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-18 5.50 5.30 1.36 0.916 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-19 5.10 5.10 1.62 1.22 Unknown Caudal fin erosion R -
10-Sep-19 RG_GO13-LSU-YOY-20 4.80 4.60 1.18 1.21 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-21 5.60 5.40 1.39 0.881 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-22 5.70 5.00 1.53 1.22 Unknown None R -
11-Sep-19 RG_GO13-LSU-94 6.60 6.20 2.42 1.02 Unknown None R -
11-Sep-19 RG_GO13-LSU-98 6.60 6.30 2.20 0.881 Unknown None R -
11-Sep-19 RG_GO13-LSU-YOY-23 5.60 5.30 1.36 0.912 Unknown None R -
11-Sep-19 RG_GO13-LSU-YOY-24 5.60 5.30 1.72 1.15 Unknown None R -
11-Sep-19 RG_GO13-LSU-YOY-25 6.00 5.70 1.79 0.967 Unknown None R -
11-Sep-19 RG_GO13-LSU-YOY-26 5.10 4.90 1.09 0.922 Unknown None R -
12-Sep-19 RG_GO13-LSU-YOY-27 5.50 5.20 1.34 0.953 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-28 6.00 5.70 1.92 1.04 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-29 5.10 4.90 1.11 0.941 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-30 5.90 5.50 1.75 1.05 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-31 5.60 5.30 1.60 1.07 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-32 4.80 4.70 0.896 0.863 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-33 5.80 5.60 1.57 0.896 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-34 5.40 5.10 1.26 0.953 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-35 5.10 4.90 1.16 0.989 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-36 5.30 5.00 1.29 1.04 Unknown None R -
13-Sep-19 RG_GO13-LSU-YOY-37 5.40 5.10 1.39 1.05 Unknown None R -

13-Sep-19 RG_GO13-LSU-YOY-38 5.50 5.20 1.43 1.01 Unknown Lower part of caudal fin is 
short R -

13-Sep-19 RG_GO13-LSU-YOY-39 5.40 5.10 1.39 1.04 Unknown None R -
69 69 69 69

6.18 5.90 2.49 1.14
5.80 5.60 1.99 1.07

0.957 0.886 1.25 0.250
0.115 0.107 0.150 0.0301
4.80 4.60 0.896 0.863
8.00 7.50 6.67 2.67

10-Sep-19 RG_GO13-LSU-74 7.00 6.50 2.91 1.06 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-05 7.00 6.70 3.01 1.00 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-06 6.80 6.50 2.73 0.996 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-07 6.20 5.90 2.12 1.03 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-11 7.90 7.50 3.81 0.903 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-12 7.70 7.30 3.70 0.951 Unknown None R -
12-Sep-19 RG_GO13-LOT1-LSU-13 4.90 4.60 0.832 0.855 Unknown None R -

12-Sep-19 RG_GO13-LOT1-LSU-14 6.40 6.00 2.08 0.961 Unknown Caudal fin erosion (lower 
lobe) R -

12-Sep-19 RG_GO13-LOT1-LSU-15 6.10 5.80 2.13 1.09 Unknown None R -
12-Sep-19 RG_GO13-LOT1-LSU-16 7.90 7.50 3.85 0.911 Unknown None R -
12-Sep-19 RG_GO13-LOT1-LSU-17 7.10 6.90 3.04 0.926 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-01 4.90 4.80 1.05 0.948 Unknown None R -
13-Sep-19 RG_GO13-LOT2-YOY-01 5.30 5.00 1.23 0.986 Unknown None R -
13-Sep-19 RG_GO13-LOT2-YOY-02 5.60 5.30 1.31 0.878 Unknown None R -

13-Sep-19 RG_GO13-LOT2-YOY-03 5.20 5.00 1.27 1.02 Unknown Lower part of caudal fin is 
short R -

13-Sep-19 RG_GO13-LOT2-YOY-04 5.30 5.00 1.21 0.966 Unknown None R -
10-Sep-19 RG_GO13-LSU-YOY-13 5.80 5.50 1.59 0.953 Unknown None R -
11-Sep-19 RG_GO13-LOT4-LSU-03 7.40 7.10 3.28 0.915 Unknown None R -
12-Sep-19 RG_GO13-LOT4-LSU-06 7.90 7.50 6.03 1.43 Unknown None R -

19 19 19 19
6.44 6.13 2.48 0.988
6.40 6.00 2.13 0.961
1.06 1.01 1.32 0.123

0.243 0.232 0.302 0.0282
4.90 4.60 0.832 0.855
7.90 7.50 6.03 1.43

11-Sep-19 RG_OTTO-LSU-03 6.40 6.00 3.03 1.40 Unknown None R Distended abdomen
11-Sep-19 RG_OTTO-LSU-06 6.50 6.00 2.71 1.25 Unknown None R -
11-Sep-19 RG_OTTO-LSU-08 6.10 5.90 2.45 1.19 Unknown None R Distended abdomen
11-Sep-19 RG_OTTO-LSU-14 7.80 7.30 4.08 1.05 Unknown None R -
11-Sep-19 RG_OTTO-LSU-18 6.80 6.40 3.13 1.19 Unknown None R -
11-Sep-19 RG_OTTO-LSU-19 6.30 6.00 2.61 1.21 Unknown None R Distended abdomen
11-Sep-19 RG_OTTO-LSU-20 7.30 7.00 3.78 1.10 Unknown None R -
11-Sep-19 RG_OTTO-LSU-21 7.90 7.30 5.10 1.31 Unknown None R -
11-Sep-19 RG_OTTO-LSU-22 7.30 7.00 3.90 1.14 Unknown None R -
11-Sep-19 RG_OTTO-LSU-23 6.50 6.20 2.89 1.21 Unknown None R -
11-Sep-19 RG_OTTO-LSU-24 6.70 6.40 3.86 1.47 Unknown None R -
11-Sep-19 RG_OTTO-LSU-25 6.50 6.30 2.61 1.04 Unknown None R -
11-Sep-19 RG_OTTO-LSU-26 6.60 6.10 2.53 1.12 Unknown None R -
11-Sep-19 RG_OTTO-LSU-29 6.70 6.50 3.53 1.29 Unknown None R Distended abdomen
11-Sep-19 RG_OTTO-LSU-30 6.40 6.10 2.83 1.25 Unknown None R Distended abdomen
11-Sep-19 RG_OTTO-LSU-32 7.00 6.60 3.35 1.16 Unknown None R -
11-Sep-19 RG_OTTO-LSU-33 6.20 6.00 2.31 1.07 Unknown None R -
11-Sep-19 RG_OTTO-LSU-35 7.40 7.00 3.52 1.03 Unknown None R -
11-Sep-19 RG_OTTO-LSU-37 6.20 5.90 2.19 1.07 Unknown None R -
11-Sep-19 RG_OTTO-LSU-38 6.40 6.10 2.39 1.05 Unknown None R -
11-Sep-19 RG_OTTO-LSU-39 6.70 6.50 2.83 1.03 Unknown None R -
11-Sep-19 RG_OTTO-LSU-41 6.50 6.10 2.82 1.24 Unknown None R -
11-Sep-19 RG_OTTO-LSU-44 7.40 7.00 4.16 1.21 Unknown None R -
11-Sep-19 RG_OTTO-LSU-45 6.50 6.10 2.53 1.12 Unknown None R -
11-Sep-19 RG_OTTO-LSU-50 7.80 7.40 4.18 1.03 Unknown None R -
11-Sep-19 RG_OTTO-LSU-51 7.80 7.20 4.13 1.11 Unknown None R -
11-Sep-19 RG_OTTO-LSU-52 6.30 6.00 2.66 1.23 Unknown None R -
11-Sep-19 RG_OTTO-LSU-53 6.80 6.40 2.86 1.09 Unknown None R -
11-Sep-19 RG_OTTO-LSU-54 7.00 6.60 3.21 1.12 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

RG_GO13

RG_OTTO

Mine-
exposedMU4

Minimum
Maximum

-

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

- -

Total sample size

- - -

- -

Mean
Median

SD
SE

RG_GO13 (Lotic)
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Table D.6:  Non-lethal Measurements for Young-of-the-year (YOY) Longnose Sucker Collected from 
Reference and Mine-exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT)

Fate
(M = 

mortality, 
R = 

released)

Comments

11-Sep-19 RG OTTO-LSU-57 7.10 6.80 6.24 1.98 Unknown None R -
11-Sep-19 RG OTTO-LSU-58 7.50 7.10 3.92 1.09 Unknown None R -
11-Sep-19 RG OTTO-LSU-59 6.80 6.40 3.00 1.14 Unknown None R Distended abdomen
11-Sep-19 RG OTTO-LSU-61 6.80 6.50 3.47 1.26 Unknown None R -
11-Sep-19 RG OTTO-LSU-62 6.90 6.60 2.84 0.989 Unknown None R -
11-Sep-19 RG OTTO-LSU-67 6.90 6.50 3.20 1.16 Unknown None R -
11-Sep-19 RG OTTO-LSU-68 6.70 6.40 2.71 1.03 Unknown None R -
11-Sep-19 RG OTTO-LSU-69 6.60 6.30 2.56 1.02 Unknown None R -
11-Sep-19 RG OTTO-LSU-70 7.20 6.90 3.51 1.07 Unknown None R -
11-Sep-19 RG_OTTO-LSU-71 6.20 5.90 2.58 1.26 Unknown Bulging eyes R -
11-Sep-19 RG OTTO-LSU-72 7.20 6.90 3.48 1.06 Unknown None R -
11-Sep-19 RG OTTO-LSU-73 7.00 6.60 4.07 1.42 Unknown Yes R Distended abdomen
11-Sep-19 RG OTTO-LSU-74 6.30 6.00 2.42 1.12 Unknown None R -
11-Sep-19 RG OTTO-LSU-79 6.80 6.60 2.76 0.961 Unknown None R -
11-Sep-19 RG OTTO-LSU-82 6.40 6.10 2.51 1.10 Unknown None R -
11-Sep-19 RG OTTO-LSU-87 6.50 6.10 2.45 1.08 Unknown None R -
11-Sep-19 RG OTTO-LSU-88 7.30 7.00 3.29 0.960 Unknown None R -
11-Sep-19 RG OTTO-LSU-91 6.80 6.50 3.03 1.10 Unknown None R -
11-Sep-19 RG OTTO-LSU-93 7.70 7.30 3.87 0.995 Unknown None R -
11-Sep-19 RG OTTO-LSU-96 6.80 6.50 2.92 1.06 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-01 4.60 4.40 0.902 1.06 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-02 5.20 5.00 1.49 1.19 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-03 5.70 5.50 2.11 1.27 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-04 5.20 5.00 1.53 1.22 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-05 5.80 5.60 1.93 1.10 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-06 6.00 5.60 2.40 1.36 Unknown None R Distended abdomen
11-Sep-19 RG OTTO-LSU-YOY-07 5.10 5.00 1.22 0.977 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-08 5.20 4.90 1.30 1.10 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-09 5.30 5.00 1.53 1.22 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-10 6.00 5.70 2.13 1.15 Unknown None R -
11-Sep-19 RG_OTTO-LSU-YOY-100 5.30 5.10 1.42 1.07 Unknown None R Distended abdomen
11-Sep-19 RG OTTO-LSU-YOY-11 5.50 5.30 1.57 1.05 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-12 5.20 5.00 1.28 1.03 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-13 5.80 5.40 1.96 1.24 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-14 6.00 5.60 2.20 1.25 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-15 5.30 5.10 1.57 1.18 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-16 5.90 5.60 1.80 1.03 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-17 4.80 4.60 1.10 1.13 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-18 4.90 4.70 1.27 1.23 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-19 5.40 5.10 1.34 1.01 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-20 5.80 5.50 1.79 1.07 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-21 5.30 5.00 1.56 1.25 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-22 5.60 5.30 1.49 0.999 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-23 4.60 4.40 1.02 1.20 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-24 5.40 5.20 1.44 1.02 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-25 4.80 4.60 1.12 1.15 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-26 5.50 5.30 1.86 1.25 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-27 5.60 5.40 1.63 1.03 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-28 5.80 5.50 2.14 1.29 Unknown None R -
11-Sep-19 RG_OTTO-LSU-YOY-29 5.70 5.50 2.02 1.21 Unknown Bulging eyes R -
11-Sep-19 RG OTTO-LSU-YOY-30 5.80 5.50 1.68 1.01 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-31 5.50 4.80 1.19 1.07 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-32 5.60 5.40 1.98 1.26 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-33 5.60 5.30 1.99 1.34 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-34 5.90 5.60 1.91 1.09 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-35 4.90 4.70 1.12 1.08 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-36 4.50 4.30 0.847 1.07 Unknown None R -
11-Sep-19 RG_OTTO-LSU-YOY-37 4.60 4.40 1.06 1.24 Unknown Lesion near pectoral fin R -
11-Sep-19 RG_OTTO-LSU-YOY-38 4.70 4.50 0.939 1.03 Unknown Bulging eyes R -
11-Sep-19 RG OTTO-LSU-YOY-39 4.60 4.40 0.913 1.07 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-40 3.80 3.70 0.518 1.02 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-41 4.70 4.40 0.878 1.03 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-42 5.70 5.50 1.78 1.07 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-43 5.30 5.00 1.38 1.10 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-44 6.00 5.70 1.83 0.986 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-45 5.50 5.30 1.42 0.953 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-46 5.40 5.10 1.46 1.10 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-47 4.80 4.60 1.00 1.03 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-48 5.30 5.00 1.42 1.14 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-49 5.80 5.50 1.74 1.05 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-50 5.90 5.60 2.15 1.23 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-51 5.70 5.50 1.64 0.986 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-52 5.80 5.50 1.89 1.14 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-53 5.60 5.40 1.72 1.09 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-54 5.70 5.50 1.04 0.624 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-55 5.80 5.50 3.08 1.85 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-56 5.20 4.90 1.31 1.11 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-57 6.00 5.80 2.02 1.03 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-58 4.70 4.50 1.04 1.14 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-59 6.00 5.70 2.25 1.21 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-60 5.40 5.10 1.41 1.06 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-61 5.30 5.10 1.44 1.08 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-62 6.00 5.70 2.09 1.13 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-63 5.20 5.00 1.25 1.00 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-64 5.60 5.40 1.62 1.03 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-65 5.00 4.80 1.24 1.12 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-66 6.00 5.60 1.72 0.980 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-67 6.00 5.60 1.90 1.08 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-68 5.80 5.60 2.01 1.15 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-69 5.80 5.50 1.88 1.13 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-70 4.50 4.30 1.01 1.27 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-71 5.60 5.40 1.62 1.03 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-72 5.70 5.30 1.34 0.899 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-73 5.90 5.70 1.86 1.00 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-74 5.00 4.80 1.30 1.17 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-75 5.90 5.60 1.63 0.929 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-76 5.40 5.10 1.49 1.12 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-77 6.00 5.80 2.23 1.14 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-78 5.60 5.40 2.20 1.39 Unknown None R Distended abdomen
11-Sep-19 RG OTTO-LSU-YOY-79 5.40 5.20 1.35 0.962 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-80 5.80 5.50 1.80 1.08 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-81 5.80 5.50 2.18 1.31 Unknown None R Distended abdomen
11-Sep-19 RG OTTO-LSU-YOY-82 4.60 4.40 0.860 1.01 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-83 6.00 5.80 2.18 1.12 Unknown None R Tapeworm
11-Sep-19 RG_OTTO-LSU-YOY-84 5.90 5.70 1.86 1.01 Unknown Deformed spine R -
11-Sep-19 RG OTTO-LSU-YOY-85 5.50 5.30 1.61 1.08 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-86 4.70 4.50 1.02 1.12 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-87 4.60 4.40 0.922 1.08 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-88 5.70 5.50 1.65 0.993 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-89 4.70 4.50 0.967 1.06 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-90 5.70 5.40 1.74 1.11 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-91 4.60 4.40 0.900 1.06 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-92 5.80 5.50 1.87 1.12 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-93 5.60 5.30 1.58 1.06 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-94 4.60 4.40 0.967 1.14 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-95 4.50 4.30 0.903 1.14 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-96 4.30 4.20 0.885 1.19 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-97 5.10 4.80 1.31 1.18 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-98 4.90 4.70 1.16 1.11 Unknown None R -
11-Sep-19 RG OTTO-LSU-YOY-99 4.50 4.30 0.913 1.15 Unknown None R -

149 149 149 149
5.85 5.57 2.08 1.13
5.80 5.50 1.86 1.10

0.856 0.799 0.976 0.145
0.0701 0.0654 0.0799 0.012

3.80 3.70 0.518 0.624
7.90 7.40 6.24 1.98

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

RG_OTTOMU4 Mine-
exposed

-

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

- - -
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Table D.6:  Non-lethal Measurements for Young-of-the-year (YOY) Longnose Sucker Collected from 
Reference and Mine-exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT)

Fate
(M = 

mortality, 
R = 

released)

Comments

5-Sep-19 RG_ERSCMC-LSU-01 6.40 6.20 2.75 1.15 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-02 7.10 6.80 3.29 1.05 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-22 7.80 7.40 4.25 1.05 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-23 6.70 6.40 4.62 1.76 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-24 6.70 6.40 2.90 1.11 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-25 7.10 6.80 3.53 1.12 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-26 6.60 6.30 2.61 1.04 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-27 6.20 6.00 2.30 1.07 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-28 6.80 6.50 2.91 1.06 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-33 7.80 7.40 4.65 1.15 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-34 6.60 6.50 2.82 1.03 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-35 6.50 6.30 2.42 0.969 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-36 6.30 6.10 2.40 1.06 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-37 7.10 6.70 3.11 1.03 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-38 6.40 6.10 2.31 1.02 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-40 6.60 6.40 2.36 0.900 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-41 6.50 6.20 2.20 0.922 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-42 7.20 6.70 2.81 0.935 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-43 6.70 6.30 2.25 0.899 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-44 6.20 6.00 2.57 1.19 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-45 6.50 6.30 2.48 0.990 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-46 6.10 5.90 1.93 0.939 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-47 6.70 6.50 2.51 0.915 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-48 6.10 5.90 1.18 0.575 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-49 7.30 7.00 3.63 1.06 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-55 6.10 5.90 2.12 1.03 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-56 6.40 6.10 2.63 1.16 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-57 6.40 6.10 2.42 1.07 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-58 6.50 6.20 2.53 1.06 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-59 6.10 5.90 2.56 1.25 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-60 6.40 6.10 2.80 1.23 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-61 7.00 6.60 3.37 1.17 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-63 6.20 5.90 1.85 0.900 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-65 6.60 6.40 3.11 1.19 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-66 7.30 7.00 4.10 1.19 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-68 6.30 6.00 2.37 1.10 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-69 6.30 5.90 2.53 1.23 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-70 6.40 6.00 2.49 1.15 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-71 6.30 6.10 2.29 1.01 Unknown Caudal fin torn R -
5-Sep-19 RG_ERSCMC-LSU-72 7.40 7.00 3.56 1.04 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-73 6.60 6.40 2.56 0.975 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-74 6.50 6.20 2.37 0.995 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-75 7.10 6.80 3.45 1.10 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-76 6.30 6.10 2.46 1.09 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-77 6.70 6.40 2.99 1.14 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-78 6.80 6.50 2.90 1.06 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-79 6.70 6.50 3.11 1.13 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-80 6.80 6.50 2.88 1.05 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-81 6.20 6.00 2.42 1.12 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-82 6.10 5.80 2.12 1.09 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-83 6.20 6.00 2.22 1.03 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-84 6.40 6.10 2.41 1.06 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-85 6.20 5.90 2.11 1.03 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-01 5.90 5.70 2.06 1.11 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-02 4.80 4.70 0.904 0.871 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-03 4.90 4.70 1.36 1.31 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-04 5.30 5.00 1.26 1.01 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-05 5.90 5.70 1.85 0.998 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-06 5.00 4.80 0.901 0.815 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-07 5.20 5.10 1.12 0.841 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-08 5.10 5.00 1.03 0.826 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-09 6.00 5.80 1.90 0.974 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-10 4.50 4.40 0.810 0.951 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-11 5.40 5.00 1.30 1.04 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-12 5.90 5.60 2.51 1.43 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-13 6.00 5.70 2.05 1.11 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-14 5.60 5.50 1.90 1.14 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-15 6.00 5.80 2.28 1.17 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-16 5.40 5.20 1.60 1.14 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-17 6.00 5.70 2.24 1.21 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-18 5.70 5.50 1.71 1.02 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-19 5.90 5.70 2.12 1.15 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-20 5.60 5.40 1.85 1.18 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-21 4.70 4.50 1.05 1.15 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-22 4.90 4.70 1.15 1.10 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-23 5.40 5.20 1.56 1.11 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-24 4.60 4.40 1.12 1.32 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-25 6.00 5.80 2.28 1.17 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-26 5.30 5.20 1.46 1.04 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-27 6.00 5.80 2.17 1.11 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-28 5.00 4.80 1.15 1.04 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-YOY-29 5.30 5.10 1.28 0.966 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-90 6.70 6.50 3.13 1.14 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-30 5.90 5.60 2.66 1.52 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-31 4.60 4.50 1.63 1.78 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-32 4.90 4.70 1.70 1.64 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-33 5.00 4.80 1.70 1.53 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-34 5.10 4.70 1.75 1.69 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-35 5.70 5.40 1.99 1.26 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-36 5.70 4.80 1.52 1.38 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-37 5.40 5.30 1.84 1.24 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-38 5.20 5.00 1.89 1.51 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-39 4.90 4.50 1.37 1.50 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-40 5.10 4.90 1.67 1.42 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-41 5.70 5.40 2.36 1.50 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-42 4.50 4.30 1.28 1.61 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-43 5.70 5.40 2.20 1.40 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-44 5.60 5.40 1.98 1.25 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-45 5.30 5.10 1.06 0.801 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-46 4.90 4.60 1.06 1.09 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-47 4.60 4.40 0.955 1.12 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-48 5.10 4.90 1.24 1.05 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-49 5.40 5.20 1.45 1.03 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-50 5.80 5.60 1.70 0.970 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-YOY-51 5.90 5.60 1.99 1.13 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-52 5.20 5.10 1.10 0.825 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-53 5.00 4.80 1.36 1.23 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-54 5.70 5.50 1.93 1.16 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-55 4.90 4.70 1.10 1.06 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-56 5.60 5.40 1.75 1.11 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-57 5.70 5.40 1.69 1.07 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-58 5.50 5.30 1.56 1.05 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-59 5.70 5.40 1.73 1.10 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-60 4.90 4.70 1.12 1.08 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-61 4.60 4.40 0.898 1.05 Unknown None R -
7-Sep-19 RG_ERSCMC-LSU-YOY-62 5.60 5.40 1.59 1.01 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-63 5.60 5.40 1.44 0.914 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

RG_ERSCMCMine-
exposedMU4
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Table D.6:  Non-lethal Measurements for Young-of-the-year (YOY) Longnose Sucker Collected from 
Reference and Mine-exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT)

Fate
(M = 

mortality, 
R = 

released)

Comments

8-Sep-19 RG_ERSCMC-LSU-YOY-64 5.80 5.60 1.70 0.969 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-65 5.00 4.80 1.13 1.02 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-66 5.80 5.60 1.70 0.967 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-67 4.70 4.50 0.992 1.09 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-68 5.60 5.30 1.61 1.08 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-69 5.50 5.30 1.26 0.844 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-70 5.90 5.70 1.95 1.05 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-71 5.00 4.90 0.971 0.825 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-72 4.50 4.20 0.836 1.13 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-73 5.30 5.10 1.17 0.879 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-74 5.00 4.70 1.10 1.06 Unknown None R -
8-Sep-19 RG_ERSCMC-LSU-YOY-75 5.10 5.00 1.02 0.817 Unknown None R -

129 129 129 129
5.87 5.63 2.05 1.11
5.90 5.60 1.98 1.07

0.765 0.730 0.810 0.196
0.0673 0.0643 0.0713 0.0172

4.50 4.20 0.810 0.575
7.80 7.40 4.65 1.78

5-Sep-19 RG_MIC2-LSU-01 7.90 7.50 3.27 0.775 Unknown None R -
5-Sep-19 RG_MIC2-LSU-02 6.80 6.50 2.65 0.965 Unknown None R -
5-Sep-19 RG_MIC2-LSU-03 6.40 6.10 2.28 1.00 Unknown None R -
5-Sep-19 RG_MIC2-LSU-05 7.20 6.90 3.16 0.962 Unknown None R -
5-Sep-19 RG_MIC2-LSU-06 7.90 7.50 4.59 1.09 Unknown None R -
5-Sep-19 RG_MIC2-LSU-08 7.00 6.70 3.07 1.02 Unknown None R -
5-Sep-19 RG_MIC2-LSU-09 6.80 6.30 3.02 1.21 Unknown None R -
5-Sep-19 RG_MIC2-LSU-10 7.40 7.00 3.99 1.16 Unknown None R -
5-Sep-19 RG_MIC2-LSU-11 6.80 6.20 3.05 1.28 Unknown None R -
5-Sep-19 RG_MIC2-LSU-13 6.30 6.00 2.76 1.28 Unknown None R -
5-Sep-19 RG_MIC2-LSU-14 7.00 6.70 3.36 1.12 Unknown None R -
5-Sep-19 RG_MIC2-LSU-16 7.50 7.00 4.29 1.25 Unknown None R -
5-Sep-19 RG_MIC2-LSU-17 7.00 6.70 3.82 1.27 Unknown None R -
5-Sep-19 RG_MIC2-LSU-18 6.50 6.10 2.90 1.28 Unknown None R -
5-Sep-19 RG_MIC2-LSU-19 7.00 6.70 3.76 1.25 Unknown None R -
5-Sep-19 RG_MIC2-LSU-20 7.00 6.60 3.53 1.23 Unknown None R -
5-Sep-19 RG_MIC2-LSU-21 6.90 6.50 6.51 2.37 Unknown None R -
5-Sep-19 RG_MIC2-LSU-22 7.30 7.00 3.92 1.14 Unknown None R -
5-Sep-19 RG_MIC2-LSU-23 7.50 7.10 3.96 1.11 Unknown None R -
5-Sep-19 RG_MIC2-LSU-24 6.50 6.20 3.12 1.31 Unknown None R -
5-Sep-19 RG_MIC2-LSU-25 7.40 7.00 4.26 1.24 Unknown None R -
5-Sep-19 RG_MIC2-LSU-26 7.60 7.20 4.56 1.22 Unknown None R -
5-Sep-19 RG_MIC2-LSU-27 6.30 6.00 2.94 1.36 Unknown None R -
5-Sep-19 RG_MIC2-LSU-28 6.50 6.10 3.01 1.33 Unknown None R -
5-Sep-19 RG_MIC2-LSU-29 7.60 7.20 4.93 1.32 Unknown None R -
5-Sep-19 RG_MIC2-LSU-30 7.60 7.10 4.26 1.19 Unknown None R -
5-Sep-19 RG_MIC2-LSU-31 6.60 6.30 2.95 1.18 Unknown None R -
5-Sep-19 RG_MIC2-LSU-32 7.10 6.70 - - Unknown None R -
5-Sep-19 RG_MIC2-LSU-33 8.40 7.50 4.43 1.05 Unknown None R -
5-Sep-19 RG_MIC2-LSU-34 6.70 6.50 3.48 1.27 Unknown None R -
5-Sep-19 RG_MIC2-LSU-35 7.50 7.00 3.92 1.14 Unknown None R -
5-Sep-19 RG_MIC2-LSU-36 7.10 6.80 3.61 1.15 Unknown None R -
5-Sep-19 RG_MIC2-LSU-37 6.80 6.40 3.62 1.38 Unknown None R -
5-Sep-19 RG_MIC2-LSU-38 7.20 6.90 3.74 1.14 Unknown None R -
5-Sep-19 RG_MIC2-LSU-39 7.10 6.80 3.66 1.16 Unknown None R -
5-Sep-19 RG_MIC2-LSU-41 7.40 7.00 4.00 1.17 Unknown None R -
5-Sep-19 RG_MIC2-LSU-42 6.90 6.50 3.13 1.14 Unknown None R -
5-Sep-19 RG_MIC2-LSU-43 7.80 7.20 4.57 1.22 Unknown None R -
5-Sep-19 RG_MIC2-LSU-44 7.80 7.20 4.36 1.17 Unknown None R -
5-Sep-19 RG_MIC2-LSU-45 7.00 6.50 3.33 1.21 Unknown None R -
5-Sep-19 RG_MIC2-LSU-47 7.00 6.50 3.50 1.27 Unknown None R -
5-Sep-19 RG_MIC2-LSU-48 6.90 6.50 3.84 1.40 Unknown None R -
5-Sep-19 RG_MIC2-LSU-49 7.50 7.00 4.45 1.30 Unknown None R -
5-Sep-19 RG_MIC2-LSU-51 7.80 7.50 4.81 1.14 Unknown None R -
5-Sep-19 RG_MIC2-LSU-52 7.30 7.00 3.86 1.13 Unknown None R -
5-Sep-19 RG_MIC2-LSU-53 6.50 6.30 3.20 1.28 Unknown None R -
5-Sep-19 RG_MIC2-LSU-54 7.50 7.10 4.54 1.27 Unknown None R -
5-Sep-19 RG_MIC2-LSU-55 6.50 6.20 2.93 1.23 Unknown None R -
5-Sep-19 RG_MIC2-LSU-56 6.20 6.00 2.73 1.26 Unknown None R -
5-Sep-19 RG_MIC2-LSU-57 7.10 6.70 3.77 1.25 Unknown None R -
5-Sep-19 RG_MIC2-LSU-59 6.30 6.00 3.15 1.46 Unknown None R -
5-Sep-19 RG_MIC2-LSU-60 7.00 6.60 4.19 1.46 Unknown None R -
5-Sep-19 RG_MIC2-LSU-61 7.20 6.80 6.55 2.08 Unknown None R -
5-Sep-19 RG_MIC2-LSU-62 6.50 6.10 2.85 1.26 Unknown None R -
5-Sep-19 RG_MIC2-LSU-63 7.30 7.00 4.39 1.28 Unknown None R -
5-Sep-19 RG_MIC2-LSU-64 7.40 7.00 3.70 1.08 Unknown None R -
5-Sep-19 RG_MIC2-LSU-65 7.00 6.50 3.05 1.11 Unknown None R -
5-Sep-19 RG_MIC2-LSU-66 6.90 6.50 3.12 1.14 Unknown None R -
5-Sep-19 RG_MIC2-LSU-67 7.00 6.70 2.77 0.921 Unknown None R -
5-Sep-19 RG_MIC2-LSU-68 6.30 6.00 2.72 1.26 Unknown None R -
5-Sep-19 RG_MIC2-LSU-69 6.90 6.50 3.65 1.33 Unknown None R -
5-Sep-19 RG_MIC2-LSU-70 6.90 6.50 3.79 1.38 Unknown None R -
5-Sep-19 RG_MIC2-LSU-71 7.10 6.50 4.01 1.46 Unknown None R -
5-Sep-19 RG_MIC2-LSU-72 6.40 6.00 2.58 1.19 Unknown None R -
5-Sep-19 RG_MIC2-LSU-73 6.40 6.00 3.12 1.44 Unknown None R -
5-Sep-19 RG_MIC2-LSU-74 6.70 6.60 2.86 0.995 Unknown None R -
5-Sep-19 RG_MIC2-LSU-75 7.30 6.90 3.48 1.06 Unknown None R -
5-Sep-19 RG_MIC2-LSU-76 7.00 6.60 3.38 1.18 Unknown None R -
5-Sep-19 RG_MIC2-LSU-77 8.00 7.50 4.80 1.14 Unknown None R -
5-Sep-19 RG_MIC2-LSU-78 7.00 6.70 3.69 1.23 Unknown None R -
5-Sep-19 RG_MIC2-LSU-79 6.60 6.40 3.28 1.25 Unknown None R -
5-Sep-19 RG_MIC2-LSU-80 6.90 6.50 3.31 1.21 Unknown None R -
5-Sep-19 RG_MIC2-LSU-81 7.00 6.50 3.41 1.24 Unknown None R -
5-Sep-19 RG_MIC2-LSU-82 6.30 6.00 2.79 1.29 Unknown None R -
5-Sep-19 RG_MIC2-LSU-83 6.90 6.50 3.43 1.25 Unknown None R -
5-Sep-19 RG_MIC2-LSU-84 7.50 7.10 4.38 1.22 Unknown None R -
5-Sep-19 RG_MIC2-LSU-85 7.70 7.30 4.70 1.21 Unknown None R -
5-Sep-19 RG_MIC2-LSU-86 7.20 6.80 3.33 1.06 Unknown None R -
5-Sep-19 RG_MIC2-LSU-87 7.30 7.00 3.82 1.11 Unknown None R -
5-Sep-19 RG_MIC2-LSU-88 6.70 6.40 3.42 1.30 Unknown None R -
5-Sep-19 RG_MIC2-LSU-89 7.30 6.90 4.32 1.32 Unknown None R -
5-Sep-19 RG_MIC2-LSU-90 6.50 6.20 3.48 1.46 Unknown None R -
5-Sep-19 RG_MIC2-LSU-91 7.30 7.00 4.09 1.19 Unknown None R -
5-Sep-19 RG_MIC2-LSU-92 7.20 6.80 4.13 1.31 Unknown None R -
5-Sep-19 RG_MIC2-LSU-93 7.10 6.70 3.89 1.29 Unknown None R -
5-Sep-19 RG_MIC2-LSU-94 7.20 6.90 4.03 1.23 Unknown None R -
5-Sep-19 RG_MIC2-LSU-95 7.50 7.10 4.69 1.31 Unknown None R -
5-Sep-19 RG_MIC2-LSU-96 7.30 6.90 4.42 1.35 Unknown None R -
5-Sep-19 RG_MIC2-LSU-97 6.30 6.00 3.08 1.43 Unknown None R -
5-Sep-19 RG_MIC2-LSU-98 6.80 6.50 3.43 1.25 Unknown None R -
5-Sep-19 RG_MIC2-LSU-YOY-02 5.90 5.60 2.31 1.32 Unknown None R -
5-Sep-19 RG_MIC2-LSU-YOY-03 5.90 5.70 2.54 1.37 Unknown None R -
6-Sep-19 RG_MIC2-LSU-YOY-04 5.70 5.50 1.87 1.12 Unknown None R -
6-Sep-19 RG_MIC2-LSU-YOY-05 5.80 5.50 1.79 1.08 Unknown None R -
6-Sep-19 RG_MIC2-LSU-YOY-06 6.00 5.70 2.16 1.17 Unknown None R -

95 95 94 94
6.99 6.62 3.61 1.24
7.00 6.60 3.52 1.23

0.519 0.466 0.812 0.193
0.0532 0.0478 0.0838 0.0199

5.70 5.50 1.79 0.775
8.40 7.50 6.55 2.37

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

Minimum
Maximum

-

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

- - - -

Mean
Median

SD
SE

Total sample size

- - -

RG_MIC2

RG_ERSCMC

Mine-
exposedMU4
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Table D.6:  Non-lethal Measurements for Young-of-the-year (YOY) Longnose Sucker Collected from 
Reference and Mine-exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT)

Fate
(M = 

mortality, 
R = 

released)

Comments

5-Sep-19 RG_MIWW-LSU-06 7.60 7.20 4.15 1.11 Unknown None R -
5-Sep-19 RG_MIWW-LSU-17 7.50 7.10 4.04 1.13 Unknown None R -
5-Sep-19 RG_MIWW-LSU-YOY-01 4.10 3.80 0.353 0.643 Unknown None R -
5-Sep-19 RG_MIWW-LSU-YOY-02 4.90 4.50 0.343 0.376 Unknown None R -
5-Sep-19 RG_MIWW-LSU-YOY-03 4.80 4.50 0.368 0.404 Unknown None R -
5-Sep-19 RG_MIWW-LSU-YOY-04 5.00 4.60 0.360 0.370 Unknown None R -
7-Sep-19 RG_MIWW-LSU-YOY-05 5.10 4.80 0.970 0.877 Unknown None R -
7-Sep-19 RG_MIWW-LSU-YOY-06 5.10 4.90 1.24 1.05 Unknown None R -
7-Sep-19 RG_MIWW-LSU-YOY-07 5.80 5.50 0.980 0.589 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-08 5.30 5.00 1.33 1.06 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-09 3.60 3.40 0.397 1.01 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-10 3.80 3.60 0.491 1.05 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-11 3.30 3.20 0.362 1.10 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-12 3.30 3.20 0.331 1.01 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-13 3.30 3.10 0.345 1.16 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-14 3.80 3.60 0.557 1.19 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-15 4.90 4.80 0.844 0.763 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-16 3.80 3.50 0.511 1.19 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-17 3.70 3.40 0.567 1.44 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-18 3.70 3.50 0.488 1.14 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-19 3.50 3.30 0.395 1.10 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-20 3.30 3.20 0.360 1.10 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-21 3.40 3.30 0.375 1.04 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-22 2.70 2.50 0.161 1.03 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-23 3.50 3.30 0.397 1.10 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-24 4.00 3.80 0.708 1.29 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-25 3.50 3.30 0.442 1.23 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-26 3.60 3.40 0.468 1.19 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-27 3.60 3.40 0.425 1.08 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-28 3.30 3.20 0.342 1.04 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-29 3.90 3.70 0.543 1.07 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-30 4.60 4.40 0.954 1.12 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-31 3.90 3.70 0.550 1.09 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-32 3.20 3.10 0.338 1.13 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-33 3.30 3.10 0.338 1.13 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-34 3.80 3.60 0.548 1.17 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-35 3.50 3.40 0.380 0.967 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-36 4.30 4.10 0.694 1.01 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-37 3.70 3.50 0.489 1.14 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-38 3.50 3.30 0.367 1.02 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-39 4.20 4.00 0.698 1.09 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-40 3.30 3.10 0.317 1.06 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-41 4.20 4.00 0.665 1.04 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-42 3.90 3.70 0.417 0.823 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-43 2.50 2.40 0.165 1.19 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-44 3.10 2.90 0.295 1.21 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-45 3.10 3.00 0.296 1.10 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-46 3.60 3.40 0.440 1.12 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-47 3.40 3.20 0.373 1.14 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-48 3.10 2.90 0.281 1.15 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-49 3.60 3.40 0.440 1.12 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-50 3.20 3.00 0.319 1.18 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-51 4.10 3.90 0.612 1.03 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-52 4.00 3.80 0.612 1.12 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-53 4.30 4.10 0.690 1.00 Unknown None R -
8-Sep-19 RG_MIWW-LSU-YOY-54 3.70 3.50 0.451 1.05 Unknown None R -

56 56 56 56
3.96 3.75 0.632 1.04
3.70 3.50 0.440 1.10

0.961 0.908 0.712 0.207
0.128 0.121 0.0952 0.0277
2.50 2.40 0.161 0.370
7.60 7.20 4.15 1.44

5-Sep-19 RG_AQU1-LSU-10 7.30 7.10 4.69 1.31 Unknown None R -
6-Sep-19 RG_AQU1-LSU-14 7.10 6.70 3.56 1.18 Unknown None R -
6-Sep-19 RG_AQU1-LSU-18 6.50 6.20 3.37 1.41 Unknown None R -
6-Sep-19 RG_AQU1-LSU-20 6.10 5.90 2.40 1.17 Unknown None R -
6-Sep-19 RG_AQU1-LSU-22 6.20 6.00 2.89 1.34 Unknown None R -
6-Sep-19 RG_AQU1-LSU-24 6.60 6.40 3.06 1.17 Unknown None R -
6-Sep-19 RG_AQU1-LSU-27 6.30 6.00 2.64 1.22 Unknown None R -
6-Sep-19 RG_AQU1-LSU-34 7.50 7.20 4.08 1.09 Unknown None R -
6-Sep-19 RG_AQU1-LSU-35 7.40 7.10 4.32 1.21 Unknown None R -
6-Sep-19 RG_AQU1-LSU-36 6.60 6.40 3.15 1.20 Unknown None R -
6-Sep-19 RG_AQU1-LSU-39 6.20 6.00 2.78 1.29 Unknown None R -
6-Sep-19 RG_AQU1-LSU-41 6.30 6.10 2.58 1.14 Unknown None R -
6-Sep-19 RG_AQU1-LSU-42 7.60 7.20 4.35 1.17 Unknown None R -
6-Sep-19 RG_AQU1-LSU-43 5.80 5.60 2.01 1.14 Unknown None R -
6-Sep-19 RG_AQU1-LSU-45 7.60 7.30 4.18 1.07 Unknown None R -
6-Sep-19 RG_AQU1-LSU-46 7.80 7.40 5.92 1.46 Unknown None R -
6-Sep-19 RG_AQU1-LSU-48 6.80 6.50 3.52 1.28 Unknown None R -
6-Sep-19 RG_AQU1-LSU-49 6.90 6.60 2.69 0.936 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-01 5.50 5.20 1.41 1.00 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-02 5.60 5.40 1.82 1.16 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-03 5.50 5.30 2.05 1.38 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-04 4.70 4.50 1.32 1.45 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-05 5.70 5.50 1.96 1.18 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-06 5.70 5.50 2.24 1.35 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-07 5.60 5.40 1.98 1.26 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-08 5.10 4.90 1.62 1.38 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-09 5.60 5.40 2.38 1.51 Unknown None R -
6-Sep-19 RG_AQU1-LSU-YOY-10 6.00 5.80 1.95 0.999 Unknown None R -
7-Sep-19 RG_AQU1-LSU-51 6.10 5.90 2.15 1.05 Unknown None R -
7-Sep-19 RG_AQU1-LSU-52 6.70 6.50 2.78 1.01 Unknown None R -
7-Sep-19 RG_AQU1-LSU-54 7.20 7.00 3.59 1.05 Unknown None R -
7-Sep-19 RG_AQU1-LSU-55 6.50 6.30 3.03 1.21 Unknown None R -
7-Sep-19 RG_AQU1-LSU-56 7.70 7.30 4.20 1.08 Unknown None R -
7-Sep-19 RG_AQU1-LSU-57 7.20 6.90 3.67 1.12 Unknown None R -
7-Sep-19 RG_AQU1-LSU-YOY-11 5.70 5.60 1.85 1.05 Unknown None R -
7-Sep-19 RG_AQU1-LSU-YOY-12 6.00 5.80 2.29 1.17 Unknown None R -
7-Sep-19 RG_AQU1-LSU-YOY-13 5.30 5.10 1.43 1.08 Unknown None R -
8-Sep-19 RG_AQU1-LSU-62 6.40 6.20 2.45 1.03 Unknown None R -
8-Sep-19 RG_AQU1-LSU-63 7.70 7.40 4.38 1.08 Unknown None R -
8-Sep-19 RG_AQU1-LSU-65 6.70 6.50 2.61 0.952 Unknown None R -
8-Sep-19 RG_AQU1-LSU-67 7.30 7.00 3.65 1.06 Unknown None R -
8-Sep-19 RG_AQU1-LSU-YOY-14 5.60 5.40 1.54 0.975 Unknown None R -
8-Sep-19 RG_AQU1-LSU-YOY-15 5.50 5.30 1.55 1.04 Unknown None R -
8-Sep-19 RG_AQU1-LSU-YOY-16 5.70 5.50 1.70 1.02 Unknown None R -
8-Sep-19 RG_AQU1-LSU-YOY-17 5.80 5.60 1.87 1.07 Unknown None R -
8-Sep-19 RG_AQU1-LSU-YOY-18 5.80 5.60 1.94 1.11 Unknown None R -
8-Sep-19 RG_AQU1-LSU-YOY-19 6.00 5.80 2.08 1.07 Unknown None R -
8-Sep-19 RG_AQU1-LSU-YOY-20 5.00 4.80 1.24 1.12 Unknown None R -
8-Sep-19 RG_AQU1-LSU-YOY-21 5.70 5.50 1.69 1.01 Unknown None R -

49 49 49 49
6.31 6.07 2.71 1.16
6.20 6.00 2.45 1.14

0.806 0.761 1.06 0.143
0.115 0.109 0.151 0.0204
4.70 4.50 1.24 0.936
7.80 7.40 5.92 1.51

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

Mine-
exposed

RG_MIWW

- - - -

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

-

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

- - -

RG_AQU1

MU4
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Table D.6:  Non-lethal Measurements for Young-of-the-year (YOY) Longnose Sucker Collected from 
Reference and Mine-exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT)

Fate
(M = 

mortality, 
R = 

released)

Comments

RG_ERWSF 11-Sep-19 ERWSF-LSU-03 6.80 6.30 3.12 1.25 Unknown None R -
5-Sep-19 RG_STPD-LSU-100 6.80 6.50 3.32 1.21 Unknown None R -
5-Sep-19 RG_STPD-LSU-22 7.70 7.30 4.23 1.09 Unknown None R -
5-Sep-19 RG_STPD-LSU-30 6.20 5.90 2.31 1.12 Unknown None R -
5-Sep-19 RG_STPD-LSU-34 6.50 6.20 2.63 1.10 Unknown None R -
5-Sep-19 RG_STPD-LSU-37 7.60 7.40 4.14 1.02 Unknown None R -
5-Sep-19 RG_STPD-LSU-38 6.60 6.40 2.06 0.786 Unknown None R -
5-Sep-19 RG_STPD-LSU-44 7.70 7.30 5.06 1.30 Unknown None R Worms
5-Sep-19 RG_STPD-LSU-46 7.70 7.40 4.32 1.07 Unknown None R -
5-Sep-19 RG_STPD-LSU-52 7.60 7.30 3.74 0.960 Unknown None R -
5-Sep-19 RG_STPD-LSU-53 7.70 7.40 3.41 0.841 Unknown None R -
5-Sep-19 RG_STPD-LSU-60 6.70 6.40 2.82 1.08 Unknown Facial tumor R -
5-Sep-19 RG_STPD-LSU-61 7.80 7.40 3.59 0.885 Unknown None R -
5-Sep-19 RG_STPD-LSU-63 7.80 7.10 4.60 1.29 Unknown None R -
5-Sep-19 RG_STPD-LSU-65 7.90 7.40 4.39 1.08 Unknown None R -
5-Sep-19 RG_STPD-LSU-67 7.30 7.00 3.52 1.03 Unknown None R -
5-Sep-19 RG_STPD-LSU-68 6.40 6.10 2.51 1.11 Unknown None R -
5-Sep-19 RG_STPD-LSU-70 6.90 6.60 3.44 1.20 Unknown None R -
5-Sep-19 RG_STPD-LSU-74 7.40 7.10 3.71 1.04 Unknown None R Worms
5-Sep-19 RG_STPD-LSU-76 6.40 6.10 2.06 0.908 Unknown None R -
5-Sep-19 RG_STPD-LSU-77 6.50 6.10 2.32 1.02 Unknown None R -
5-Sep-19 RG_STPD-LSU-78 6.10 5.70 1.87 1.01 Unknown None R -
5-Sep-19 RG_STPD-LSU-79 7.60 7.20 3.55 0.951 Unknown None R -
5-Sep-19 RG_STPD-LSU-81 7.90 7.50 4.06 0.963 Unknown None R -
5-Sep-19 RG_STPD-LSU-82 7.40 7.00 3.34 0.975 Unknown None R -
5-Sep-19 RG_STPD-LSU-86 7.90 7.50 4.39 1.04 Unknown None R -
5-Sep-19 RG_STPD-LSU-87 6.40 6.10 2.32 1.02 Unknown None R -
5-Sep-19 RG_STPD-LSU-89 6.60 6.30 2.78 1.11 Unknown None R -
5-Sep-19 RG_STPD-LSU-90 6.50 6.20 2.38 0.999 Unknown None R -
5-Sep-19 RG_STPD-LSU-91 7.30 7.00 3.81 1.11 Unknown None R -
5-Sep-19 RG_STPD-LSU-92 7.90 7.50 4.35 1.03 Unknown None R -
5-Sep-19 RG_STPD-LSU-94 6.80 6.50 2.94 1.07 Unknown None R -
5-Sep-19 RG_STPD-LSU-98 7.60 7.30 4.31 1.11 Unknown None R -
5-Sep-19 RG_STPD-LSU-YOY-01 5.90 5.60 1.74 0.993 Unknown None R -
5-Sep-19 RG_STPD-LSU-YOY-02 5.90 5.60 2.03 1.16 Unknown None R -
5-Sep-19 RG_STPD-LSU-YOY-03 5.90 5.60 2.04 1.16 Unknown None R -
5-Sep-19 RG_STPD-LSU-YOY-04 5.70 5.40 2.01 1.27 Unknown None R -
5-Sep-19 RG_STPD-LSU-YOY-05 5.50 5.40 1.93 1.23 Unknown None R -
5-Sep-19 RG_STPD-LSU-YOY-06 5.90 5.60 1.85 1.05 Unknown None R -
5-Sep-19 RG_STPD-LSU-YOY-07 5.70 5.40 1.68 1.07 Unknown None R -
5-Sep-19 RG_STPD-LSU-YOY-08 5.80 5.50 1.79 1.07 Unknown None R -
6-Sep-19 RG_STPD-LSU-YOY-09 5.70 5.40 1.34 0.850 Unknown None R -
6-Sep-19 RG_STPD-LSU-YOY-10 5.60 5.30 1.54 1.03 Unknown None R -
6-Sep-19 RG_STPD-LSU-YOY-11 5.80 5.40 1.35 0.859 Unknown None R -
6-Sep-19 RG_STPD-LSU-YOY-12 3.60 3.40 0.923 2.35 Unknown None R -
6-Sep-19 RG_STPD-LSU-YOY-13 2.30 2.20 0.0980 0.920 Unknown None R -
6-Sep-19 RG_STPD-LSU-YOY-14 3.80 3.70 0.576 1.14 Unknown None R -
6-Sep-19 RG_STPD-LSU-YOY-15 2.10 1.90 0.109 1.59 Unknown None R -
6-Sep-19 RG_STPD-LSU-YOY-16 2.50 2.30 0.146 1.20 Unknown None R -
6-Sep-19 RG_STPD-LSU-YOY-17 2.70 2.60 0.159 0.905 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-18 5.70 5.40 1.60 1.02 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-19 5.90 5.70 1.86 1.00 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-21 5.60 5.50 1.58 0.951 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-22 2.90 2.80 0.155 0.706 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-23 2.80 2.60 0.166 0.944 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-24 3.80 3.60 0.475 1.02 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-25 3.40 3.20 0.267 0.815 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-26 2.10 2.00 0.0820 1.03 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-27 2.60 2.40 0.139 1.01 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-28 2.50 2.40 0.0990 0.716 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-29 2.40 2.20 0.0670 0.629 Unknown None R -
7-Sep-19 RG_STPD-LSU-YOY-30 2.00 1.90 - - Unknown None R -
8-Sep-19 RG_STPD-LSU-YOY-31 5.90 5.70 1.93 1.04 Unknown None R -
8-Sep-19 RG_STPD-LSU-YOY-32 5.60 5.30 1.35 0.905 Unknown None R -
8-Sep-19 RG_STPD-LSU-YOY-33 5.90 5.60 1.70 0.967 Unknown None R -

64 64 63 63
5.76 5.48 2.24 1.05
6.00 5.70 2.04 1.03
1.84 1.76 1.43 0.225

0.231 0.221 0.181 0.0284
2.00 1.90 0.0670 0.629
7.90 7.50 5.06 2.35

8-Sep-19 RG_EROL-LSU-06 6.50 6.20 2.66 1.12 Unknown None R -
9-Sep-19 RG_EROL-LSU-YOY-01 5.80 5.60 1.96 1.12 Unknown None R -
9-Sep-19 RG_EROL-LSU-YOY-02 5.60 5.40 1.93 1.23 Unknown None R -

10-Sep-19 RG_EROL-LSU-14 7.30 7.00 3.51 1.02 Unknown None R -
10-Sep-19 RG_EROL-LSU-15 6.70 6.40 2.49 0.950 Unknown None R -
11-Sep-19 RG_EROL-LSU-18 7.40 7.00 3.45 1.00 Unknown None R -
11-Sep-19 RG_EROL-LSU-20 6.60 6.50 2.88 1.05 Unknown None R -
11-Sep-19 RG_EROL-LSU-22 6.70 6.40 2.72 1.04 Unknown None R -

8 8 8 8
6.58 6.31 2.70 1.07
6.65 6.40 2.69 1.05

0.632 0.579 0.589 0.0875
0.223 0.205 0.208 0.0309
5.60 5.40 1.93 0.950
7.40 7.00 3.51 1.23

7-Sep-19 DOMRS-LSU-01 7.40 7.10 4.48 1.25 Unknown None R -
7-Sep-19 DOMRS-LSU-04 7.60 7.30 3.95 1.02 Unknown None R -
7-Sep-19 DOMRS-LSU-05 7.10 6.90 3.51 1.07 Unknown None R -
7-Sep-19 DOMRS-LSU-06 7.50 7.20 4.12 1.10 Unknown None R -
7-Sep-19 DOMRS-LSU-YOY-01 4.80 4.50 1.04 1.14 Unknown None R -
8-Sep-19 DOMRS-LSU-10 7.50 7.30 3.98 1.02 Unknown Caudal fin split R -
8-Sep-19 DOMRS-LSU-13 7.30 6.90 3.69 1.12 Unknown None R -

7 7 7 7
7.03 6.74 3.54 1.10
7.40 7.10 3.95 1.10

0.996 1.00 1.14 0.0797
0.377 0.379 0.432 0.0301
4.80 4.50 1.04 1.02
7.60 7.30 4.48 1.25

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

Total sample size

- - - -

Mean
Median

SD
SE

Minimum
Maximum

-

Mean
Median

SD
SE

Minimum
Maximum

Minimum
Maximum

Total sample size

- - -

Total sample size

- - - -

Mean
Median

SD
SE

MU5 Mine-
exposed

RG_STPD

RG_EROL

RG_DOMRS
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Table D.6:  Non-lethal Measurements for Young-of-the-year (YOY) Longnose Sucker Collected from 
Reference and Mine-exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT)

Fate
(M = 

mortality, 
R = 

released)

Comments

6-Sep-19 RG_FLOX-LSU-15 7.50 6.90 3.61 1.10 Unknown None R -
6-Sep-19 RG_FLOX-LSU-34 6.80 6.30 2.70 1.08 Unknown None R -
6-Sep-19 RG_FLOX-LSU-36 7.90 7.40 4.14 1.02 Unknown None R -
6-Sep-19 RG_FLOX-LSU-37 7.60 7.00 3.78 1.10 Unknown None R -
6-Sep-19 RG_FLOX-LSU-41 7.50 7.20 3.60 0.966 Unknown None R -
6-Sep-19 RG_FLOX-LSU-64 7.50 7.10 3.82 1.07 Unknown None R -
6-Sep-19 RG_FLOX-LSU-YOY-01 5.50 5.20 1.44 1.02 Unknown None R -
7-Sep-19 RG_FLOX-LSU-75 7.00 6.60 3.18 1.11 Unknown Part of caudal fin missing R -
7-Sep-19 RG_FLOX-LSU-87 7.40 7.10 4.04 1.13 Unknown None R -
7-Sep-19 RG_FLOX-LSU-YOY-02 5.80 5.50 1.65 0.993 Unknown None R -
8-Sep-19 RG_FLOX-LSU-YOY-03 5.20 4.80 1.05 0.949 Unknown None R -
8-Sep-19 RG_FLOX-LSU-YOY-04 5.80 5.50 1.08 0.649 Unknown None R -
8-Sep-19 RG_FLOX-LSU-YOY-05 5.30 5.00 0.800 0.640 Unknown None R -
8-Sep-19 RG_FLOX-LSU-YOY-06 5.50 5.00 1.15 0.920 Unknown Caudal fin split R -
8-Sep-19 RG_FLOX-LSU-YOY-07 5.90 5.60 1.70 0.968 Unknown None R -

15 15 15 15
6.55 6.15 2.52 0.981
6.80 6.30 2.70 1.02

0.991 0.945 1.27 0.151
0.256 0.244 0.329 0.0390
5.20 4.80 0.800 0.640
7.90 7.40 4.14 1.13

5-Sep-19 RG_FLA1-LSU-35 7.40 7.10 3.62 1.01 Unknown None R -
5-Sep-19 RG_FLA1-LSU-36 7.30 6.90 3.47 1.06 Unknown None R -
5-Sep-19 RG_FLA1-LSU-37 7.90 7.40 4.45 1.10 Unknown None R -
5-Sep-19 RG_FLA1-LSU-38 7.60 7.30 3.60 0.924 Unknown None R -
5-Sep-19 RG_FLA1-LSU-40 7.60 7.20 3.86 1.03 Unknown None R -
5-Sep-19 RG_FLA1-LSU-41 7.60 7.20 3.69 0.988 Unknown None R -
5-Sep-19 RG_FLA1-LSU-42 7.40 7.10 3.52 0.983 Unknown None R -
5-Sep-19 RG_FLA1-LSU-44 6.80 6.40 2.77 1.06 Unknown None R -
5-Sep-19 RG_FLA1-LSU-45 7.60 7.30 4.11 1.06 Unknown None R -
5-Sep-19 RG_FLA1-LSU-46 7.70 7.20 3.93 1.05 Unknown None R -
5-Sep-19 RG_FLA1-LSU-47 7.40 6.90 3.29 1.00 Unknown None R -
5-Sep-19 RG_FLA1-LSU-48 6.70 6.50 2.96 1.08 Unknown None R -
5-Sep-19 RG_FLA1-LSU-49 6.80 6.40 2.81 1.07 Unknown None R -
5-Sep-19 RG_FLA1-LSU-50 7.00 6.60 3.33 1.16 Unknown None R -
5-Sep-19 RG_FLA1-LSU-51 6.40 6.00 2.21 1.02 Unknown None R -
5-Sep-19 RG_FLA1-LSU-52 7.20 6.80 3.35 1.07 Unknown None R -
5-Sep-19 RG_FLA1-LSU-53 7.00 6.70 3.11 1.03 Unknown None R -
5-Sep-19 RG_FLA1-LSU-YOY-01 6.00 5.70 1.98 1.07 Unknown None R -
6-Sep-19 RG_FLA1-LSU-100 7.20 6.90 3.18 0.966 Unknown None R -
6-Sep-19 RG_FLA1-LSU-101 6.80 6.50 2.75 1.00 Unknown None R -
6-Sep-19 RG_FLA1-LSU-102 6.30 6.00 2.56 1.18 Unknown None R -
6-Sep-19 RG_FLA1-LSU-103 6.60 6.20 2.70 1.13 Unknown None R -
6-Sep-19 RG_FLA1-LSU-104 6.70 6.40 2.58 0.985 Unknown None R -
6-Sep-19 RG_FLA1-LSU-106 7.50 7.40 3.50 0.863 Unknown None R -
6-Sep-19 RG_FLA1-LSU-107 7.50 7.30 3.55 0.911 Unknown None R -
6-Sep-19 RG_FLA1-LSU-108 7.20 6.90 3.32 1.01 Unknown None R -
6-Sep-19 RG_FLA1-LSU-109 7.70 7.40 3.82 0.944 Unknown None R -
6-Sep-19 RG_FLA1-LSU-60 6.90 6.50 3.22 1.17 Unknown None R -
6-Sep-19 RG_FLA1-LSU-62 7.00 6.80 2.96 0.940 Unknown None R -
6-Sep-19 RG_FLA1-LSU-63 7.10 6.70 2.59 0.861 Unknown None R -
6-Sep-19 RG_FLA1-LSU-69 6.90 6.60 3.02 1.05 Unknown None R -
6-Sep-19 RG_FLA1-LSU-70 7.10 6.60 2.97 1.03 Unknown None R -
6-Sep-19 RG_FLA1-LSU-72 7.10 6.80 3.37 1.07 Unknown None R -
6-Sep-19 RG_FLA1-LSU-73 6.90 6.50 2.78 1.01 Unknown None R -
6-Sep-19 RG_FLA1-LSU-74 6.30 6.00 2.61 1.21 Unknown None R -
6-Sep-19 RG_FLA1-LSU-75 7.50 7.10 3.71 1.04 Unknown None R -
6-Sep-19 RG_FLA1-LSU-78 6.20 5.80 2.14 1.10 Unknown None R -
6-Sep-19 RG_FLA1-LSU-79 7.90 7.40 4.47 1.10 Unknown None R -
6-Sep-19 RG_FLA1-LSU-81 6.90 6.50 2.83 1.03 Unknown None R -
6-Sep-19 RG_FLA1-LSU-82 6.70 6.30 2.68 1.07 Unknown None R -
6-Sep-19 RG_FLA1-LSU-94 7.40 6.90 3.30 1.00 Unknown None R -
6-Sep-19 RG_FLA1-LSU-97 7.60 7.20 3.68 0.985 Unknown None R -
6-Sep-19 RG_FLA1-LSU-99 7.40 7.00 3.37 0.981 Unknown None R -
6-Sep-19 RG_FLA1-LSU-YOY-02 5.00 4.80 1.36 1.23 Unknown None R -
6-Sep-19 RG_FLA1-LSU-YOY-03 4.60 4.40 0.970 1.14 Unknown None R -
6-Sep-19 RG_FLA1-LSU-YOY-04 4.70 4.40 1.07 1.25 Unknown None R -
7-Sep-19 RG_FLA1-LSU-YOY-05 4.60 4.40 1.15 1.35 Unknown None R -
7-Sep-19 RG_FLA1-LSU-YOY-06 4.50 4.20 0.865 1.17 Unknown None R -
7-Sep-19 RG_FLA1-LSU-YOY-07 4.60 4.30 0.838 1.05 Unknown None R -
7-Sep-19 RG_FLA1-LSU-YOY-08 4.40 4.10 1.05 1.52 Unknown None R -
8-Sep-19 RG_FLA1-LSU-YOY-09 4.70 4.40 1.06 1.24 Unknown None R -

51 51 51 51
6.72 6.38 2.86 1.07
7.00 6.60 3.02 1.05
1.01 0.973 0.951 0.117

0.141 0.136 0.133 0.0164
4.40 4.10 0.838 0.861
7.90 7.40 4.47 1.52

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

-

Mean
Median

SD
SE

Minimum

Maximum

Minimum
Maximum

Total sample size

- - -

Total sample size

- - - -

Mean
Median

SD
SE

Outside of 
MU1 to MU6 Reference

RG_FLA1

RG_FLOX
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

11-May-19 RG_ERUP-LSU-01 14 14 25 0.984 Male None R -
11-May-19 RG_ERUP-LSU-02 8.90 8.60 5.70 0.896 Unknown None R -
11-May-19 RG_ERUP-LSU-03 8.60 8.20 4.50 0.816 Unknown None R -
11-May-19 RG_ERUP-LSU-04 14 13 21 0.924 Male None R -
11-May-19 RG_ERUP-LSU-05 13 12 17 0.931 Male None R -
11-May-19 RG_ERUP-LSU-06 13 13 21 0.955 Male None R -
11-May-19 RG_ERUP-LSU-07 12 11 14 0.962 Unknown None R -
11-May-19 RG_ERUP-LSU-08 13 13 19 0.947 Unknown None R -
11-May-19 RG_ERUP-LSU-09 14 13 21 0.955 Male None R -
11-May-19 RG_ERUP-LSU-10 13 12 18 0.940 Male None R -
11-May-19 RG_ERUP-LSU-11 14 13 20 1.00 Male None R -
11-May-19 RG_ERUP-LSU-12 12 11 13 0.943 Male None R -
11-May-19 RG_ERUP-LSU-13 9.10 8.60 4.80 0.747 Unknown None R -
11-May-19 RG_ERUP-LSU-14 13 12 15 0.787 Male None R -
11-May-19 RG_ERUP-LSU-15 13 12 19 0.970 Male None R -
11-May-19 RG_ERUP-LSU-16 12 11 15 0.996 Male None R -
11-May-19 RG_ERUP-LSU-17 11 11 11 0.893 Unknown None R -
11-May-19 RG_ERUP-LSU-18 8.70 8.40 4.30 0.717 Unknown None R -
11-May-19 RG_ERUP-LSU-19 15 14 23 0.875 Male None R -
11-May-19 RG_ERUP-LSU-20 15 15 27 0.886 Male None R -
11-May-19 RG_ERUP-LSU-21 13 13 16 0.793 Male None R -
11-May-19 RG_ERUP-LSU-22 13 13 17 0.818 Male None R -
11-May-19 RG_ERUP-LSU-23 13 12 16 0.854 Unknown None R -
11-May-19 RG_ERUP-LSU-24 14 14 22 0.847 Male None R -
11-May-19 RG_ERUP-LSU-25 13 12 14 0.752 Male None R -
11-May-19 RG_ERUP-LSU-26 14 13 19 0.853 Male None R -
11-May-19 RG_ERUP-LSU-27 13 13 15 0.750 Male None R -
11-May-19 RG_ERUP-LSU-28 13 12 14 0.825 Unknown None R -
11-May-19 RG_ERUP-LSU-29 8.40 8.00 3.70 0.723 Unknown None R -
11-May-19 RG_ERUP-LSU-30 15 15 28 0.892 Male None R -
11-May-19 RG_ERUP-LSU-31 14 13 18 0.831 Male None R -
11-May-19 RG_ERUP-LSU-32 12 11 12 0.872 Unknown Wound marks R -
11-May-19 RG_ERUP-LSU-33 9.60 9.10 6.40 0.849 Unknown None R -
11-May-19 RG_ERUP-LSU-34 9.40 9.00 5.80 0.796 Unknown None R -
11-May-19 RG_ERUP-LSU-35 8.90 8.60 4.60 0.723 Unknown None R -
11-May-19 RG_ERUP-LSU-36 8.20 7.80 3.80 0.801 Unknown Damaged caudal fin R -
11-May-19 RG_ERUP-LSU-37 9.20 9.00 5.80 0.796 Unknown None R -
11-May-19 RG_ERUP-LSU-38 14 14 21 0.835 Unknown None R -
13-May-19 RG_ERUP-LSU-100 11 10 11 1.01 Unknown None R -
13-May-19 RG_ERUP-LSU-41 13 12 21 1.13 Male None R -
13-May-19 RG_ERUP-LSU-42 14 13 27 1.12 Male None R -
13-May-19 RG_ERUP-LSU-43 13 12 22 1.24 Male None R -
13-May-19 RG_ERUP-LSU-44 14 13 25 1.14 Unknown None R -
13-May-19 RG_ERUP-LSU-45 - - - - Unknown None R -
13-May-19 RG_ERUP-LSU-46 8.00 7.60 3.40 0.775 Unknown None R -
13-May-19 RG_ERUP-LSU-47 15 14 31 1.15 Male None R -
13-May-19 RG_ERUP-LSU-48 14 13 21 1.00 Male None R -
13-May-19 RG_ERUP-LSU-49 11 11 13 1.06 Male None R -
13-May-19 RG_ERUP-LSU-50 13 12 18 1.02 Unknown None R -
13-May-19 RG_ERUP-LSU-51 15 14 25 0.972 Male None R -
13-May-19 RG_ERUP-LSU-52 14 14 27 1.01 Male None R -
13-May-19 RG_ERUP-LSU-53 13 13 21 1.00 Male None R -
13-May-19 RG_ERUP-LSU-54 16 15 34 0.988 Male None R -
13-May-19 RG_ERUP-LSU-55 13 13 19 0.885 Male None R -
13-May-19 RG_ERUP-LSU-56 13 12 17 1.01 Male None R -
13-May-19 RG_ERUP-LSU-57 13 12 18 1.07 Male None R -
13-May-19 RG_ERUP-LSU-58 14 14 26 1.03 Male None R -
13-May-19 RG_ERUP-LSU-59 13 12 16 0.926 Unknown None R -
13-May-19 RG_ERUP-LSU-60 14 14 24 0.975 Unknown None R -
13-May-19 RG_ERUP-LSU-61 12 11 15 1.01 Unknown None R -
13-May-19 RG_ERUP-LSU-62 13 12 18 0.944 Unknown None R -
13-May-19 RG_ERUP-LSU-63 14 13 21 0.978 Unknown None R -
13-May-19 RG_ERUP-LSU-64 14 13 20 0.954 Unknown None R -
13-May-19 RG_ERUP-LSU-65 13 12 19 1.07 Male None R -
13-May-19 RG_ERUP-LSU-66 12 12 17 1.12 Male None R -
13-May-19 RG_ERUP-LSU-67 14 13 22 1.02 Male None R -
13-May-19 RG_ERUP-LSU-68 13 13 19 0.928 Male None R -
13-May-19 RG_ERUP-LSU-69 14 13 23 0.956 Male None R -
13-May-19 RG_ERUP-LSU-70 14 13 25 1.04 Male None R -
13-May-19 RG_ERUP-LSU-71 8.60 8.20 5.10 0.925 Unknown None R -
13-May-19 RG_ERUP-LSU-72 8.60 8.20 5.00 0.907 Unknown None R -
13-May-19 RG_ERUP-LSU-73 8.30 7.80 4.00 0.843 Unknown None R -
13-May-19 RG_ERUP-LSU-74 7.90 7.20 3.80 1.02 Unknown None R -
13-May-19 RG_ERUP-LSU-75 8.30 7.90 4.00 0.811 Unknown None R -
13-May-19 RG_ERUP-LSU-76 14 14 27 1.10 Male None R -
13-May-19 RG_ERUP-LSU-77 13 13 19 0.928 Male None R -
13-May-19 RG_ERUP-LSU-78 13 13 17 0.870 Male Damaged caudal fin R -
13-May-19 RG_ERUP-LSU-79 13 13 19 0.973 Male None R -
13-May-19 RG_ERUP-LSU-80 13 12 15 0.913 Unknown None R -
13-May-19 RG_ERUP-LSU-81 13 12 18 1.04 Male None R -
13-May-19 RG_ERUP-LSU-82 14 13 23 1.07 Male None R -
13-May-19 RG_ERUP-LSU-83 12 12 16 0.999 Male None R -
13-May-19 RG_ERUP-LSU-84 13 12 18 0.991 Male None R -
13-May-19 RG_ERUP-LSU-85 13 12 18 1.10 Male None R -
13-May-19 RG_ERUP-LSU-86 13 12 18 0.944 Male None R -
13-May-19 RG_ERUP-LSU-87 12 12 15 0.961 Male None R -
13-May-19 RG_ERUP-LSU-88 12 11 14 0.996 Male None R -
13-May-19 RG_ERUP-LSU-89 11 10 11 1.01 Male None R -
13-May-19 RG_ERUP-LSU-90 11 10 11 1.01 Male None R -
13-May-19 RG_ERUP-LSU-91 8.10 7.60 3.30 0.752 Unknown None R -
13-May-19 RG_ERUP-LSU-92 12 11 15 1.04 Male Damaged caudal fin R -
13-May-19 RG_ERUP-LSU-93 13 12 19 1.10 Male None R -
13-May-19 RG_ERUP-LSU-94 12 11 15 1.07 Male None R -
13-May-19 RG_ERUP-LSU-95 12 11 14 0.970 Unknown Damaged caudal fin R -
13-May-19 RG_ERUP-LSU-96 12 11 13 0.901 Unknown None R -
13-May-19 RG_ERUP-LSU-97 12 11 13 1.00 Unknown None R -
13-May-19 RG_ERUP-LSU-98 12 11 14 0.945 Unknown None R -
13-May-19 RG_ERUP-LSU-99 - 11 12 0.854 Unknown None R -

96 97 97 97
12 12 16 0.941
13 12 17 0.954

1.96 1.85 6.96 0.109
0.200 0.188 0.707 0.0111
7.90 7.20 3.30 0.717
16 15 34 1.24

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

RG_ERUP
Mine-

exposed
MU3

SD
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Minimum
Maximum

----

Total sample size
Mean

Median
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

9-Sep-19 RG_ERUP-LSU-01 13 13 21 1.04 Unknown None R -
9-Sep-19 RG_ERUP-LSU-02 9.30 8.60 7.48 1.18 Unknown None R -
9-Sep-19 RG_ERUP-LSU-03 8.90 8.50 6.02 0.980 Unknown None R -
9-Sep-19 RG_ERUP-LSU-04 8.70 8.30 6.15 1.08 Unknown None R -
9-Sep-19 RG_ERUP-LSU-05 8.60 8.30 5.43 0.950 Unknown None R -
9-Sep-19 RG_ERUP-LSU-06 8.60 8.20 6.07 1.10 Unknown None R -
9-Sep-19 RG_ERUP-LSU-07 8.40 7.80 4.67 0.985 Unknown None R -
9-Sep-19 RG_ERUP-LSU-09 8.50 8.00 5.79 1.13 Unknown None R -
9-Sep-19 RG_ERUP-LSU-10 8.40 8.10 5.40 1.02 Unknown None R -
9-Sep-19 RG_ERUP-LSU-11 12 12 17 1.10 Unknown None R -
9-Sep-19 RG_ERUP-LSU-12 10 9.80 12 1.25 Unknown None R -
9-Sep-19 RG_ERUP-LSU-13 13 13 19 0.928 Unknown None R -
9-Sep-19 RG_ERUP-LSU-14 13 12 17 0.968 Unknown None R -
9-Sep-19 RG_ERUP-LSU-15 13 13 19 0.938 Unknown None R -
9-Sep-19 RG_ERUP-LSU-16 9.60 9.20 7.52 0.965 Unknown None R -
9-Sep-19 RG_ERUP-LSU-18 13 12 18 1.09 Unknown None R -
9-Sep-19 RG_ERUP-LSU-19 13 13 20 1.01 Unknown None R -
9-Sep-19 RG_ERUP-LSU-22 9.00 8.60 6.39 1.01 Unknown None R -
9-Sep-19 RG_ERUP-LSU-23 8.40 8.00 5.51 1.08 Unknown None R -
9-Sep-19 RG_ERUP-LSU-24 12 12 17 1.06 Unknown None R Blackspot (parasite)
9-Sep-19 RG_ERUP-LSU-25 13 12 19 0.975 Unknown No eye R Blackspot (parasite)
9-Sep-19 RG_ERUP-LSU-26 12 11 15 1.03 Unknown None R -
9-Sep-19 RG_ERUP-LSU-27 12 12 17 1.08 Unknown None R -
9-Sep-19 RG_ERUP-LSU-28 9.00 8.70 6.81 1.03 Unknown None R -
9-Sep-19 RG_ERUP-LSU-29 8.50 8.20 6.49 1.18 Unknown None R -
9-Sep-19 RG_ERUP-LSU-31 8.60 8.20 6.02 1.09 Unknown None R -
9-Sep-19 RG_ERUP-LSU-32 13 13 22 1.07 Unknown None R -
9-Sep-19 RG_ERUP-LSU-33 13 12 18 1.02 Unknown None R -
9-Sep-19 RG_ERUP-LSU-34 7.90 7.60 4.99 1.14 Unknown None R -
9-Sep-19 RG_ERUP-LSU-35 13 12 21 1.10 Unknown None R -
9-Sep-19 RG_ERUP-LSU-38 8.30 7.80 5.51 1.16 Unknown None R -
9-Sep-19 RG_ERUP-LSU-39 8.70 8.40 5.18 0.874 Unknown None R -
9-Sep-19 RG_ERUP-LSU-43 8.70 8.30 6.69 1.17 Unknown None R -
9-Sep-19 RG_ERUP-LSU-44 11 10 14 1.28 Unknown None R -
9-Sep-19 RG_ERUP-LSU-46 8.80 8.40 6.11 1.03 Unknown None R -
9-Sep-19 RG_ERUP-LSU-47 16 15 39 1.14 Unknown Fin clip R -
9-Sep-19 RG_ERUP-LSU-49 12 11 16 1.09 Unknown None R -
9-Sep-19 RG_ERUP-LSU-50 12 11 26 1.78 Unknown None R -
9-Sep-19 RG_ERUP-LSU-51 12 12 17 1.12 Unknown None R -
9-Sep-19 RG_ERUP-LSU-52 12 12 18 1.09 Unknown None R -
9-Sep-19 RG_ERUP-LSU-53 12 11 16 1.16 Unknown None R -
9-Sep-19 RG_ERUP-LSU-54 14 13 24 1.11 Unknown None R -
9-Sep-19 RG_ERUP-LSU-55 9.00 8.50 6.85 1.12 Unknown None R -
9-Sep-19 RG_ERUP-LSU-56 9.10 8.60 6.46 1.02 Unknown None R -
9-Sep-19 RG_ERUP-LSU-57 13 12 18 1.01 Unknown None R -
9-Sep-19 RG_ERUP-LSU-58 12 12 16 1.02 Unknown None R -
9-Sep-19 RG_ERUP-LSU-59 16 15 33 1.07 Unknown None R -
9-Sep-19 RG_ERUP-LSU-60 10 9.70 9.27 1.02 Unknown None R Blackspot (parasite)
9-Sep-19 RG_ERUP-LSU-61 8.40 8.00 5.50 1.07 Unknown None R -
9-Sep-19 RG_ERUP-LSU-62 8.30 7.80 5.74 1.21 Unknown None R -
9-Sep-19 RG_ERUP-LSU-63 8.50 8.10 7.34 1.38 Unknown None R -
9-Sep-19 RG_ERUP-LSU-64 12 11 15 1.07 Unknown None R -
9-Sep-19 RG_ERUP-LSU-65 8.50 8.00 5.22 1.02 Unknown None R -
9-Sep-19 RG_ERUP-LSU-68 9.20 8.70 6.48 0.984 Unknown None R -
10-Sep-19 RG_ERUP-LSU-69 14 13 21 0.903 Unknown None R Blackspot (parasite)
10-Sep-19 RG_ERUP-LSU-70 11 11 12 0.995 Unknown None R -
10-Sep-19 RG_ERUP-LSU-71 13 12 17 0.941 Unknown None R -
10-Sep-19 RG_ERUP-LSU-72 8.30 7.90 5.19 1.05 Unknown None R -
10-Sep-19 RG_ERUP-LSU-73 8.00 7.60 4.14 0.943 Unknown None R -
10-Sep-19 RG_ERUP-LSU-74 13 12 17 1.03 Unknown None R -
10-Sep-19 RG_ERUP-LSU-75 12 11 13 0.975 Unknown None R -
10-Sep-19 RG_ERUP-LSU-76 8.20 7.80 4.48 0.944 Unknown None R -
10-Sep-19 RG_ERUP-LSU-78 8.30 7.90 4.62 0.937 Unknown None R -
10-Sep-19 RG_ERUP-LSU-79 8.80 8.40 5.99 1.01 Unknown None R Blackspot (parasite)
10-Sep-19 RG_ERUP-LSU-80 14 14 25 0.998 Unknown None R -
10-Sep-19 RG_ERUP-LSU-81 16 16 37 0.970 Unknown None R -
10-Sep-19 RG_ERUP-LSU-82 13 12 16 0.903 Unknown None R -
10-Sep-19 RG_ERUP-LSU-83 12 12 16 1.01 Unknown None R -
10-Sep-19 RG_ERUP-LSU-85 8.30 7.90 4.56 0.925 Unknown None R -
10-Sep-19 RG_ERUP-LSU-86 8.30 7.80 4.76 1.00 Unknown None R -
10-Sep-19 RG_ERUP-LSU-87 12 11 14 1.01 Unknown None R -
10-Sep-19 RG_ERUP-LSU-90 9.00 8.50 6.12 0.997 Unknown None R -

72 72 72 72
11 10 13 1.06
11 10 12 1.03

2.25 2.15 8.04 0.126
0.266 0.253 0.947 0.0149
7.90 7.60 4.14 0.874
16 16 39 1.78

9-May-19 RG_ELWDGC-LSU-12 7.00 6.70 2.30 0.765 Unknown None R -
9-May-19 RG_ELWDGC-LSU-13 9.00 8.50 5.40 0.879 Unknown None R -
10-May-19 RG_ELWDGC-LSU-01 6.50 6.10 2.20 0.969 Unknown None R -
10-May-19 RG_ELWDGC-LSU-02 8.00 7.40 4.40 1.09 Unknown None R -
10-May-19 RG_ELWDGC-LSU-03 7.50 7.10 4.80 1.34 Unknown None R -
10-May-19 RG_ELWDGC-LSU-04 6.90 6.50 2.40 0.874 Unknown None R -
10-May-19 RG_ELWDGC-LSU-05 9.60 9.10 8.80 1.17 Unknown None R -
10-May-19 RG_ELWDGC-LSU-06 7.50 6.90 4.60 1.40 Unknown None R -
10-May-19 RG_ELWDGC-LSU-07 7.40 6.80 4.40 1.40 Unknown None R -
10-May-19 RG_ELWDGC-LSU-08 7.00 6.40 3.30 1.26 Unknown None R -
11-May-19 RG_ELWDGC-LSU-09 7.50 7.00 3.50 1.02 Unknown None R -
11-May-19 RG_ELWDGC-LSU-10 7.00 6.60 2.50 0.870 Unknown None R -
11-May-19 RG_ELWDGC-LSU-11 14 13 26 1.11 Unknown None R -
13-May-19 RG_ELWDGC-LSU-14 9.80 9.20 8.50 1.09 Unknown None R -
13-May-19 RG_ELWDGC-LSU-15 13 13 20 0.976 Unknown None R -
13-May-19 RG_ELWDGC-LSU-16 12 12 16 1.03 Unknown None R -
13-May-19 RG_ELWDGC-LSU-17 7.20 6.80 3.40 1.08 Unknown None R -
13-May-19 RG_ELWDGC-LSU-18 7.40 7.00 3.50 1.02 Unknown None R -
13-May-19 RG_ELWDGC-LSU-19 11 11 11 0.950 Unknown None R -
13-May-19 RG_ELWDGC-LSU-20 8.00 7.60 4.20 0.957 Unknown None R -
13-May-19 RG_ELWDGC-LSU-21 7.80 7.50 5.70 1.35 Unknown None R -
13-May-19 RG_ELWDGC-LSU-22 8.80 8.40 5.70 0.962 Unknown None R -
13-May-19 RG_ELWDGC-LSU-23 8.20 7.80 4.90 1.03 Unknown None R -
13-May-19 RG_ELWDGC-LSU-24 10 10 7.80 0.780 Unknown Minor erosion R -
13-May-19 RG_ELWDGC-LSU-25 7.80 7.50 4.40 1.04 Unknown None R -
13-May-19 RG_ELWDGC-LSU-26 8.20 7.60 4.50 1.03 Unknown None R -
13-May-19 RG_ELWDGC-LSU-27 11 11 13 1.09 Unknown None R -
13-May-19 RG_ELWDGC-LSU-28 7.50 7.20 4.10 1.10 Unknown None R -
13-May-19 RG_ELWDGC-LSU-29 5.60 5.40 2.10 1.33 Unknown None R -
13-May-19 RG_ELWDGC-LSU-30 7.80 7.40 4.20 1.04 Unknown None R -
13-May-19 RG_ELWDGC-LSU-31 6.80 6.50 2.60 0.947 Unknown None R -
13-May-19 RG_ELWDGC-LSU-32 7.00 6.70 3.00 0.997 Unknown None R -
13-May-19 RG_ELWDGC-LSU-33 6.40 6.00 2.20 1.02 Unknown None R -
14-May-19 RG_ELWDGC-LSU-34 10 9.50 9.50 1.11 Unknown None R -
14-May-19 RG_ELWDGC-LSU-35 8.50 8.10 6.30 1.19 Unknown None R -
14-May-19 RG_ELWDGC-LSU-36 12 12 15 0.986 Unknown None R -
14-May-19 RG_ELWDGC-LSU-37 7.20 6.80 2.50 0.795 Unknown None R -
14-May-19 RG_ELWDGC-LSU-38 7.10 6.60 2.40 0.835 Unknown None R -

38 38 38 38
8.50 8.02 6.34 1.05
7.80 7.40 4.40 1.03
2.03 1.92 5.34 0.165

0.330 0.312 0.867 0.0268
5.60 5.40 2.10 0.765
14 13 26 1.40

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

11-Sep-19 RG_ELWDGC-LSU-01 8 7.80 8.96 1.890 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-02 10 9.80 9.34 0.992 Unknown None R -

11-Sep-19 RG_ELWDGC-LSU-03 10 9.50 9.64 1.12 Unknown
Caudal fin split; irregular 

scales
R -

11-Sep-19 RG_ELWDGC-LSU-05 12 11 14 1.10 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-06 13 12 18 1.13 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-07 11 10 10 0.975 Unknown None R -
11-Sep-19 RG_ELWDGC-LSU-08 11 10 11 1.01 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-100 8.80 8.30 6.16 1.08 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-49 13 12 18 0.996 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-51 14 14 24 0.982 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-54 11 10 11 1.01 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-57 12 12 13 0.854 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-62 11 11 13 1.08 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-76 8.60 8.10 5.63 1.06 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-79 8.40 8.00 5.04 0.985 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-94 14 13 25 1.16 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-96 13 12 19 1.00 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-98 9.60 9.00 7.91 1.09 Unknown None R -
12-Sep-19 RG_ELWDGC-LSU-99 9.20 8.70 7.33 1.11 Unknown None R -

19 19 19 19
11 10 12 1.09
11 10 11 1.06

1.88 1.74 5.90 0.208
0.431 0.399 1.35 0.0477
8.20 7.80 5.04 0.854
14 14 25 1.89

10-May-19 RG_GO13-LSU-10 7.70 7.10 5.40 1.51 Unknown None R -
10-May-19 RG_GO13-LSU-100 10 9.50 8.70 1.01 Unknown None R -
10-May-19 RG_GO13-LSU-101 9.40 8.90 6.30 0.894 Unknown None R -
10-May-19 RG_GO13-LSU-102 8.60 8.20 6.10 1.11 Unknown None R -
10-May-19 RG_GO13-LSU-103 8.60 8.10 5.50 1.03 Unknown None R -
10-May-19 RG_GO13-LSU-104 15 14 25 0.951 Unknown None R -
10-May-19 RG_GO13-LSU-105 13 12 19 1.13 Unknown None R -
10-May-19 RG_GO13-LSU-106 5.40 5.00 2.00 1.60 Unknown None R -
10-May-19 RG_GO13-LSU-107 13 13 22 1.13 Unknown None R -
10-May-19 RG_GO13-LSU-108 11 11 13 1.12 Unknown None R -
10-May-19 RG_GO13-LSU-109 9.70 9.20 9.10 1.17 Unknown None R -
10-May-19 RG_GO13-LSU-11 6.40 5.90 2.20 1.07 Unknown None R -
10-May-19 RG_GO13-LSU-12 5.50 5.10 1.80 1.36 Unknown None R -
10-May-19 RG_GO13-LSU-13 4.50 4.30 1.10 1.38 Unknown None R -
10-May-19 RG_GO13-LSU-14 7.20 6.80 3.40 1.08 Unknown None R -
10-May-19 RG_GO13-LSU-15 7.00 6.60 3.60 1.25 Unknown None R -
10-May-19 RG_GO13-LSU-16 11 10 11 1.07 Unknown None R -
10-May-19 RG_GO13-LSU-17 12 11 17 1.21 Unknown None R -
10-May-19 RG_GO13-LSU-18 8.30 7.90 5.40 1.10 Unknown None R -
10-May-19 RG_GO13-LSU-19 12 11 12 0.927 Unknown None R -
10-May-19 RG_GO13-LSU-20 8.40 8.10 6.00 1.13 Unknown None R -
10-May-19 RG_GO13-LSU-21 8.50 8.10 5.90 1.11 Unknown None R -
10-May-19 RG_GO13-LSU-22 8.40 7.90 6.90 1.40 Unknown None R -
10-May-19 RG_GO13-LSU-23 7.50 7.00 5.10 1.49 Unknown None R -
10-May-19 RG_GO13-LSU-24 5.50 5.20 2.60 1.85 Unknown None R -
10-May-19 RG_GO13-LSU-25 7.20 6.90 4.40 1.34 Unknown None R -
10-May-19 RG_GO13-LSU-26 6.60 6.40 3.40 1.30 Unknown None R -
10-May-19 RG_GO13-LSU-27 9.00 8.50 7.20 1.17 Unknown None R -
10-May-19 RG_GO13-LSU-28 7.00 6.80 4.00 1.27 Unknown None R -
10-May-19 RG_GO13-LSU-29 8.20 7.80 5.20 1.10 Unknown None R -
10-May-19 RG_GO13-LSU-30 8.20 7.80 6.40 1.35 Unknown None R -
10-May-19 RG_GO13-LSU-31 6.50 6.20 3.40 1.43 Unknown None R -
10-May-19 RG_GO13-LSU-32 6.50 6.10 3.30 1.45 Unknown None R -
10-May-19 RG_GO13-LSU-33 5.40 5.00 3.50 2.80 Unknown None R -
10-May-19 RG_GO13-LSU-34 6.20 5.90 3.40 1.66 Unknown None R -
10-May-19 RG_GO13-LSU-35 5.60 5.40 2.40 1.52 Unknown None R -
10-May-19 RG_GO13-LSU-36 7.70 7.40 4.80 1.18 Unknown None R -
10-May-19 RG_GO13-LSU-37 5.50 5.10 2.30 1.73 Unknown None R -
10-May-19 RG_GO13-LSU-38 6.00 5.60 2.50 1.42 Unknown None R -
10-May-19 RG_GO13-LSU-39 9.10 8.70 7.50 1.14 Unknown None R -
10-May-19 RG_GO13-LSU-40 7.90 7.50 5.70 1.35 Unknown None R -
10-May-19 RG_GO13-LSU-41 7.50 7.10 4.50 1.26 Unknown None R -
10-May-19 RG_GO13-LSU-42 5.50 5.40 2.40 1.52 Unknown None R -
10-May-19 RG_GO13-LSU-43 11 11 12 1.04 Unknown None R -
10-May-19 RG_GO13-LSU-44 10 9.80 10 1.06 Unknown None R -
10-May-19 RG_GO13-LSU-45 14 13 23 1.05 Unknown None R -
10-May-19 RG_GO13-LSU-46 13 13 17 0.870 Unknown None R -
10-May-19 RG_GO13-LSU-47 13 12 19 1.05 Unknown None R -
10-May-19 RG_GO13-LSU-48 9.20 8.60 7.60 1.19 Unknown None R -
10-May-19 RG_GO13-LSU-49 11 10 10 0.889 Unknown None R -
10-May-19 RG_GO13-LSU-50 12 11 13 0.977 Unknown None R -
10-May-19 RG_GO13-LSU-51 10 9.50 9.80 1.14 Unknown None R -
10-May-19 RG_GO13-LSU-52 10 9.80 9.90 1.05 Unknown None R -
10-May-19 RG_GO13-LSU-53 7.60 7.40 4.50 1.11 Unknown None R -
10-May-19 RG_GO13-LSU-54 9.80 9.50 8.90 1.04 Unknown None R -
10-May-19 RG_GO13-LSU-55 7.20 6.90 4.00 1.22 Unknown None R -
10-May-19 RG_GO13-LSU-56 5.40 5.00 2.40 1.92 Unknown None R -
10-May-19 RG_GO13-LSU-57 11 11 13 1.03 Unknown None R -
10-May-19 RG_GO13-LSU-58 9.50 9.00 8.20 1.12 Unknown None R -
10-May-19 RG_GO13-LSU-59 9.90 9.40 8.90 1.07 Unknown None R -
10-May-19 RG_GO13-LSU-60 10 9.60 8.00 0.904 Unknown None R -
10-May-19 RG_GO13-LSU-61 12 11 15 1.01 Unknown None R -
10-May-19 RG_GO13-LSU-62 8.50 8.10 6.50 1.22 Unknown None R -
10-May-19 RG_GO13-LSU-63 7.40 7.00 5.90 1.72 Unknown None R -
10-May-19 RG_GO13-LSU-64 4.90 4.70 2.10 2.02 Unknown None R -
10-May-19 RG_GO13-LSU-65 8.70 8.30 7.20 1.26 Unknown None R -
10-May-19 RG_GO13-LSU-66 9.70 9.30 8.80 1.09 Unknown None R -
10-May-19 RG_GO13-LSU-67 5.00 4.70 2.20 2.12 Unknown None R -
10-May-19 RG_GO13-LSU-68 6.30 6.00 3.00 1.39 Unknown None R -
10-May-19 RG_GO13-LSU-69 8.60 8.20 6.40 1.16 Unknown None R -
10-May-19 RG_GO13-LSU-70 5.00 4.80 2.10 1.90 Unknown None R -
10-May-19 RG_GO13-LSU-71 6.10 5.90 2.80 1.36 Unknown None R -
10-May-19 RG_GO13-LSU-72 5.30 5.00 2.10 1.68 Unknown None R -
10-May-19 RG_GO13-LSU-73 5.50 5.20 2.00 1.42 Unknown None R -
10-May-19 RG_GO13-LSU-74 15 14 23 0.803 Unknown None R -
10-May-19 RG_GO13-LSU-75 13 13 20 1.02 Unknown None R -
10-May-19 RG_GO13-LSU-76 21 20 85 1.10 Unknown None R -
10-May-19 RG_GO13-LSU-77 19 18 52 0.954 Unknown None R -
10-May-19 RG_GO13-LSU-78 16 15 38 1.13 Unknown None R -
10-May-19 RG_GO13-LSU-79 14 14 26 1.03 Unknown None R -
10-May-19 RG_GO13-LSU-80 16 15 32 0.967 Unknown None R -
10-May-19 RG_GO13-LSU-81 15 15 33 1.06 Unknown None R -
10-May-19 RG_GO13-LSU-82 15 14 26 0.968 Unknown None R -
10-May-19 RG_GO13-LSU-83 16 15 39 1.07 Unknown None R -
10-May-19 RG_GO13-LSU-84 17 16 44 1.12 Unknown None R -
10-May-19 RG_GO13-LSU-85 12 11 15 1.01 Unknown None R -
10-May-19 RG_GO13-LSU-86 13 13 24 1.23 Unknown None R -
10-May-19 RG_GO13-LSU-87 15 14 32 1.09 Unknown None R -
10-May-19 RG_GO13-LSU-88 14 12 22 1.24 Unknown None R -
10-May-19 RG_GO13-LSU-89 16 15 38 1.10 Unknown None R -
10-May-19 RG_GO13-LSU-90 12 11 16 1.11 Unknown None R -
10-May-19 RG_GO13-LSU-91 13 12 22 1.15 Unknown None R -
10-May-19 RG_GO13-LSU-92 12 11 14 1.05 Unknown None R -
10-May-19 RG_GO13-LSU-93 13 12 21 1.13 Unknown None R -
10-May-19 RG_GO13-LSU-94 7.40 7.00 3.70 1.08 Unknown None R -
10-May-19 RG_GO13-LSU-95 11 10 11 0.978 Unknown None R -
10-May-19 RG_GO13-LSU-96 15 14 29 0.971 Unknown None R -
10-May-19 RG_GO13-LSU-97 8.30 7.80 5.10 1.07 Unknown None R -
10-May-19 RG_GO13-LSU-98 5.60 5.30 1.60 1.07 Unknown None R -
10-May-19 RG_GO13-LSU-99 14 13 21 1.00 Unknown None R -

100 100 100 100
9.80 9.30 12 1.23
9.15 8.65 7.35 1.13
3.52 3.36 13 0.304

0.352 0.336 1.30 0.0304
4.50 4.30 1.10 0.803
21 20 85 2.80

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

Total sample size

- - - -

Mean
Median

SD
SE
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-

Mean
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- - -
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MU4
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

9-Sep-19 RG_GO13-LSU-01 12 12 19 1.13 Unknown None R -
9-Sep-19 RG_GO13-LSU-02 11 10 11 1.11 Unknown None R -
9-Sep-19 RG_GO13-LSU-03 8.60 8.30 6.05 1.06 Unknown None R -
9-Sep-19 RG_GO13-LSU-04 8.40 8.10 5.83 1.10 Unknown None R -
9-Sep-19 RG_GO13-LSU-05 8.10 7.60 5.09 1.16 Unknown None R -
9-Sep-19 RG_GO13-LSU-06 8.00 7.70 4.51 0.988 Unknown None R -
9-Sep-19 RG_GO13-LSU-08 8.70 8.40 6.02 1.02 Unknown None R -
9-Sep-19 RG_GO13-LSU-09 9.10 8.50 6.72 1.09 Unknown None R -
9-Sep-19 RG_GO13-LSU-10 8.60 8.20 6.02 1.09 Unknown None R -
9-Sep-19 RG_GO13-LSU-11 8.50 8.00 6.20 1.21 Unknown None R -
9-Sep-19 RG_GO13-LSU-16 12 11 15 1.02 Unknown Caudal fin erosion R -
9-Sep-19 RG_GO13-LSU-17 12 12 18 1.12 Unknown None R -
9-Sep-19 RG_GO13-LSU-18 12 11 15 1.16 Unknown None R -
9-Sep-19 RG_GO13-LSU-20 8.20 7.80 4.86 1.02 Unknown Caudal fin erosion R -
10-Sep-19 RG_GO13-LSU-21 8.20 7.80 5.15 1.09 Unknown None R -
10-Sep-19 RG_GO13-LSU-22 8.30 7.70 4.99 1.09 Unknown None R -
10-Sep-19 RG_GO13-LSU-23 8.30 7.90 5.31 1.08 Unknown None R -
10-Sep-19 RG_GO13-LSU-25 8.30 7.80 5.06 1.07 Unknown None R -
10-Sep-19 RG_GO13-LSU-32 9.20 8.60 6.97 1.10 Unknown None R -
10-Sep-19 RG_GO13-LSU-36 9.80 9.30 7.18 0.893 Unknown None R -
10-Sep-19 RG_GO13-LSU-37 8.70 8.30 5.79 1.01 Unknown None R -
10-Sep-19 RG_GO13-LSU-38 9.40 9.00 7.53 1.03 Unknown None R -
10-Sep-19 RG_GO13-LSU-44 12 12 18 1.17 Unknown None R -
10-Sep-19 RG_GO13-LSU-45 14 13 26 1.20 Unknown None R -
10-Sep-19 RG_GO13-LSU-47 9.60 9.10 7.87 1.04 Unknown None R -
10-Sep-19 RG_GO13-LSU-48 8.50 8.10 2.96 0.558 Unknown None R -
10-Sep-19 RG_GO13-LSU-49 8.40 8.00 5.48 1.07 Unknown None R -
10-Sep-19 RG_GO13-LSU-50 9.00 8.50 6.49 1.06 Unknown None R -
10-Sep-19 RG_GO13-LSU-51 9.10 8.60 7.02 1.10 Unknown None R -

10-Sep-19 RG_GO13-LSU-52 11 10 14 1.26 Unknown Tumor on abdomen R -

10-Sep-19 RG_GO13-LSU-53 9.20 8.80 6.26 0.918 Unknown None R -
10-Sep-19 RG_GO13-LSU-54 8.60 8.10 5.73 1.08 Unknown None R -
10-Sep-19 RG_GO13-LSU-55 13 12 21 1.28 Unknown Caudal fin erosion R -
10-Sep-19 RG_GO13-LSU-56 9.60 9.10 9.14 1.21 Unknown None R -
10-Sep-19 RG_GO13-LSU-57 8.70 8.30 5.84 1.02 Unknown None R -
10-Sep-19 RG_GO13-LSU-61 8.80 8.40 6.51 1.10 Unknown None R -

10-Sep-19 RG_GO13-LSU-63 8.00 7.80 5.64 1.19 Unknown Deformed caudal area R -

10-Sep-19 RG_GO13-LSU-64 8.00 7.70 4.85 1.06 Unknown None R -
10-Sep-19 RG_GO13-LSU-65 9.50 8.60 7.76 1.22 Unknown Caudal fin erosion R -
10-Sep-19 RG_GO13-LSU-66 9.40 8.90 8.10 1.15 Unknown None R -
10-Sep-19 RG_GO13-LSU-70 9.60 9.00 8.59 1.18 Unknown None R -
10-Sep-19 RG_GO13-LSU-71 11 10 12 1.17 Unknown None R -
10-Sep-19 RG_GO13-LSU-72 8.90 8.40 7.06 1.19 Unknown None R -
10-Sep-19 RG_GO13-LSU-73 9.80 9.50 9.02 1.05 Unknown None R -
10-Sep-19 RG_GO13-LSU-77 8.40 8.00 4.69 0.915 Unknown None R -
10-Sep-19 RG_GO13-LSU-78 9.10 8.60 6.24 0.981 Unknown None R -
10-Sep-19 RG_GO13-LSU-79 8.30 7.90 4.55 0.922 Unknown None R -
10-Sep-19 RG_GO13-LSU-80 8.40 7.90 5.57 1.13 Unknown None R -
10-Sep-19 RG_GO13-LSU-81 12 11 16 1.22 Unknown None R -
10-Sep-19 RG_GO13-LSU-82 12 12 17 1.09 Unknown None R -
11-Sep-19 RG_GO13-LSU-100 9.70 9.20 7.64 0.981 Unknown None R -
11-Sep-19 RG_GO13-LSU-83 12 12 14 0.943 Unknown None R -
11-Sep-19 RG_GO13-LSU-84 9.20 8.70 6.58 0.999 Unknown None R -
11-Sep-19 RG_GO13-LSU-85 8.40 8.00 4.60 0.898 Unknown None R -
11-Sep-19 RG_GO13-LSU-86 8.60 8.10 5.52 1.04 Unknown None R -
11-Sep-19 RG_GO13-LSU-87 8.50 8.10 4.63 0.871 Unknown None R -
11-Sep-19 RG_GO13-LSU-88 9.10 8.60 5.90 0.927 Unknown None R -
11-Sep-19 RG_GO13-LSU-89 9.60 9.10 6.50 0.862 Unknown None R -
11-Sep-19 RG_GO13-LSU-90 9.10 8.60 6.76 1.06 Unknown None R -
11-Sep-19 RG_GO13-LSU-91 8.90 8.40 5.86 0.989 Unknown None R -
11-Sep-19 RG_GO13-LSU-92 8.50 8.10 4.97 0.936 Unknown None R -
11-Sep-19 RG_GO13-LSU-93 9.00 8.60 5.54 0.871 Unknown None R -
11-Sep-19 RG_GO13-LSU-95 8.20 7.60 4.31 0.983 Unknown Caudal fin erosion R -
11-Sep-19 RG_GO13-LSU-96 9.50 9.10 7.37 0.978 Unknown None R -
11-Sep-19 RG_GO13-LSU-97 11 11 11 0.931 Unknown None R -
11-Sep-19 RG_GO13-LSU-99 9.70 9.20 7.13 0.916 Unknown None R -

66 66 66 66
9.48 8.98 8.27 1.05
9.10 8.60 6.49 1.06
1.40 1.31 4.73 0.120

0.172 0.161 0.582 0.0148
8.00 7.60 2.96 0.558
14 13 26 1.28

11-Sep-19 RG_GO13-LOT1-LSU-01 9.10 8.50 5.36 0.872 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-02 8.30 8.00 5.37 1.05 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-03 8.10 7.60 4.19 0.955 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-04 10 9.50 7.93 0.925 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-08 11 11 12 0.978 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-09 9.20 8.80 6.07 0.891 Unknown None R -
11-Sep-19 RG_GO13-LOT1-LSU-10 9.90 9.50 7.29 0.850 Unknown None R -
12-Sep-19 RG_GO13-LOT1-LSU-18 8.80 8.40 6.38 1.08 Unknown None R -
13-Sep-19 RG_GO13-LOT1-LSU-19 9.10 8.60 6.38 1.00 Unknown None R -
13-Sep-19 RG_GO13-LOT1-LSU-20 12 11 15 1.01 Unknown None R -
13-Sep-19 RG_GO13-LOT1-LSU-21 13 12 21 1.26 Unknown None R -
10-Sep-19 RG_GO13-LSU-75 12 11 25 1.76 Unknown None R -
10-Sep-19 RG_GO13-LOT4-LSU-46 10 9.70 9.82 1.08 Unknown None R -
11-Sep-19 RG_GO13-LOT4-LSU-01 8.90 8.50 5.66 0.922 Unknown None R -
11-Sep-19 RG_GO13-LOT4-LSU-02 8.30 7.90 4.94 1.00 Unknown None R -
11-Sep-19 RG_GO13-LOT4-LSU-04 8.10 7.70 4.56 0.998 Unknown None R -
11-Sep-19 RG_GO13-LOT4-LSU-05 9.90 9.40 7.53 0.906 Unknown None R -

17 17 17 17
9.74 9.24 9.04 1.03
9.20 8.80 6.38 0.998
1.44 1.32 5.89 0.212

0.349 0.321 1.43 0.0514
8.10 7.60 4.19 0.850
13 12 25 1.76

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

- -

RG_GO13

- -

Mean
Median

SD
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- - - -
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

13-May-19 RG_OTTO-LSU_01 14 13 22 1.00 Unknown None R -
13-May-19 RG_OTTO-LSU_02 4.70 4.30 1.30 1.64 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_03 11 10 13 1.23 Unknown None R -
13-May-19 RG_OTTO-LSU_04 8.30 7.90 6.40 1.30 Unknown None R -
13-May-19 RG_OTTO-LSU_05 10 9.70 8.50 0.931 Unknown None R -
13-May-19 RG_OTTO-LSU_06 4.70 4.50 1.10 1.21 Unknown None R -
13-May-19 RG_OTTO-LSU_07 7.00 6.60 2.90 1.01 Unknown Minor tumor R -
13-May-19 RG_OTTO-LSU_08 9.60 9.20 7.60 0.976 Unknown None R -
13-May-19 RG_OTTO-LSU_09 9.80 8.90 9.50 1.35 Unknown None R -
13-May-19 RG_OTTO-LSU_10 5.50 5.20 1.40 0.996 Unknown None R -
13-May-19 RG_OTTO-LSU_100 5.40 5.10 1.00 0.754 Unknown None R -
13-May-19 RG_OTTO-LSU_101 7.60 7.20 3.70 0.991 Unknown None R -
13-May-19 RG_OTTO-LSU_102 5.20 5.00 1.10 0.880 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_103 5.40 5.10 1.80 1.36 Unknown None R -
13-May-19 RG_OTTO-LSU_104 5.50 5.30 1.60 1.07 Unknown None R -
13-May-19 RG_OTTO-LSU_105 4.80 4.60 1.00 1.03 Unknown None R -
13-May-19 RG_OTTO-LSU_106 7.00 6.60 2.80 0.974 Unknown None R -
13-May-19 RG_OTTO-LSU_107 4.70 4.50 1.10 1.21 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_108 7.20 6.80 3.30 1.05 Unknown None R -
13-May-19 RG_OTTO-LSU_109 6.20 5.90 2.20 1.07 Unknown None R -
13-May-19 RG_OTTO-LSU_11 7.70 7.40 3.80 0.938 Unknown None R -
13-May-19 RG_OTTO-LSU_12 8.30 7.90 4.20 0.852 Unknown None R -
13-May-19 RG_OTTO-LSU_13 4.40 4.00 1.10 1.72 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_14 4.40 4.20 1.20 1.62 Unknown None R -
13-May-19 RG_OTTO-LSU_15 9.30 8.70 6.20 0.942 Unknown None R -
13-May-19 RG_OTTO-LSU_16 12 11 16 1.11 Unknown None R -
13-May-19 RG_OTTO-LSU_17 10 9.90 12 1.24 Unknown None R -
13-May-19 RG_OTTO-LSU_18 9.90 9.40 8.90 1.07 Unknown None R -
13-May-19 RG_OTTO-LSU_19 7.70 7.40 5.30 1.31 Unknown None R -
13-May-19 RG_OTTO-LSU_20 9.90 9.50 9.40 1.10 Unknown None R -
13-May-19 RG_OTTO-LSU_21 10 9.70 9.60 1.05 Unknown None R -
13-May-19 RG_OTTO-LSU_22 12 11 14 1.05 Unknown Minor tumor R -
13-May-19 RG_OTTO-LSU_23 11 11 13 1.12 Unknown None R -
13-May-19 RG_OTTO-LSU_24 11 10 11 1.04 Unknown None R -
13-May-19 RG_OTTO-LSU_25 7.50 7.00 3.30 0.962 Unknown None R -
13-May-19 RG_OTTO-LSU_26 7.70 7.40 4.10 1.01 Unknown None R -
13-May-19 RG_OTTO-LSU_27 8.70 8.30 6.70 1.17 Unknown None R -
13-May-19 RG_OTTO-LSU_28 9.40 9.00 5.70 0.782 Unknown None R -
13-May-19 RG_OTTO-LSU_29 7.00 6.70 2.90 0.964 Unknown None R -
13-May-19 RG_OTTO-LSU_30 8.80 8.40 5.90 0.995 Unknown None R -
13-May-19 RG_OTTO-LSU_31 10 9.80 9.60 1.02 Unknown None R -
13-May-19 RG_OTTO-LSU_32 10 9.80 9.20 0.977 Unknown None R -
13-May-19 RG_OTTO-LSU_33 9.50 9.00 8.10 1.11 Unknown None R -

13-May-19 RG_OTTO-LSU_34 5.40 5.20 1.60 1.14 Unknown
Severe deformity /minor 

tumor
R -

13-May-19 RG_OTTO-LSU_35 6.80 6.50 2.90 1.06 Unknown None R -
13-May-19 RG_OTTO-LSU_36 12 11 13 0.977 Unknown None R -
13-May-19 RG_OTTO-LSU_37 8.40 8.00 4.90 0.957 Unknown None R -
13-May-19 RG_OTTO-LSU_38 4.60 4.40 1.20 1.41 Unknown None R -

13-May-19 RG_OTTO-LSU_39 6.80 6.50 3.10 1.13 Unknown
Severe deformity /minor 

tumor
R -

13-May-19 RG_OTTO-LSU_40 11 10 14 1.24 Unknown None R -
13-May-19 RG_OTTO-LSU_41 7.60 7.20 5.70 1.53 Unknown Minor deformity R -
13-May-19 RG_OTTO-LSU_42 9.50 9.00 7.80 1.07 Unknown None R -
13-May-19 RG_OTTO-LSU_43 7.00 6.80 3.60 1.14 Unknown None R -
13-May-19 RG_OTTO-LSU_44 6.70 6.40 2.90 1.11 Unknown None R -
13-May-19 RG_OTTO-LSU_45 5.70 5.40 1.30 0.826 Unknown None R -
13-May-19 RG_OTTO-LSU_46 8.00 7.50 6.00 1.42 Unknown None R -
13-May-19 RG_OTTO-LSU_47 7.60 7.20  - - Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_48 9.80 9.20 8.10 1.04 Unknown None R -
13-May-19 RG_OTTO-LSU_49 4.50 4.30 1.30 1.64 Unknown None R -
13-May-19 RG_OTTO-LSU_50 8.50 8.00 6.10 1.19 Unknown None R -
13-May-19 RG_OTTO-LSU_51 9.90 9.50 9.40 1.10 Unknown None R -

13-May-19 RG_OTTO-LSU_52 4.80 4.50 1.40 1.54 Unknown
Severe deformity /severe 

tumor
R -

13-May-19 RG_OTTO-LSU_53 12 12 14 0.921 Unknown None R -
13-May-19 RG_OTTO-LSU_54 9.00 8.50 7.00 1.14 Unknown None R -
13-May-19 RG_OTTO-LSU_55 7.20 6.90 3.80 1.16 Unknown None R -
13-May-19 RG_OTTO-LSU_56 9.00 8.60 7.20 1.13 Unknown None R -
13-May-19 RG_OTTO-LSU_57 8.20 7.60 5.90 1.34 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_58 5.10 4.80 1.60 1.45 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_59 6.30 6.00 2.70 1.25 Unknown None R -
13-May-19 RG_OTTO-LSU_60 4.80 4.50 1.80 1.98 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_61 9.00 8.50  - - Unknown None R -
13-May-19 RG_OTTO-LSU_62 6.20 5.90 2.40 1.17 Unknown None R -
13-May-19 RG_OTTO-LSU_63 8.30 7.90 5.90 1.20 Unknown None R -
13-May-19 RG_OTTO-LSU_64 9.80 9.40 8.70 1.05 Unknown None R -
13-May-19 RG_OTTO-LSU_65 5.00 4.70 1.40 1.35 Unknown None R -
13-May-19 RG_OTTO-LSU_66 7.10 6.80 3.70 1.18 Unknown None R -
13-May-19 RG_OTTO-LSU_67 8.20 7.80 5.40 1.14 Unknown None R -
13-May-19 RG_OTTO-LSU_68 8.40 8.00 5.60 1.09 Unknown None R -
13-May-19 RG_OTTO-LSU_69 6.90 6.50 3.00 1.09 Unknown None R -
13-May-19 RG_OTTO-LSU_70 11 11 12 1.04 Unknown None R -
13-May-19 RG_OTTO-LSU_71 5.90 5.60 1.80 1.02 Unknown None R -
13-May-19 RG_OTTO-LSU_72 5.40 5.10 1.20 0.905 Unknown None R -
13-May-19 RG_OTTO-LSU_73 7.90 7.50 4.10 0.972 Unknown None R -
13-May-19 RG_OTTO-LSU_74 6.20 6.00 2.60 1.20 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_75 6.10 5.80 2.20 1.13 Unknown None R -
13-May-19 RG_OTTO-LSU_76 7.40 7.00 3.80 1.11 Unknown None R -
13-May-19 RG_OTTO-LSU_77 9.40 8.90 6.60 0.936 Unknown None R -
13-May-19 RG_OTTO-LSU_78 9.50 9.00 7.50 1.03 Unknown None R -
13-May-19 RG_OTTO-LSU_79 8.20 7.60 6.00 1.37 Unknown None R -
13-May-19 RG_OTTO-LSU_80 4.80 4.50 1.10 1.21 Unknown None R -
13-May-19 RG_OTTO-LSU_81 9.40 8.90 7.30 1.04 Unknown None R -
13-May-19 RG_OTTO-LSU_82 7.00 6.60 2.80 0.974 Unknown None R -
13-May-19 RG_OTTO-LSU_83 7.20 6.80 4.10 1.30 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_84 6.50 6.10 2.70 1.19 Unknown None R -
13-May-19 RG_OTTO-LSU_85 6.90 6.60 3.30 1.15 Unknown None R -
13-May-19 RG_OTTO-LSU_86 6.00 5.80 2.40 1.23 Unknown None R -
13-May-19 RG_OTTO-LSU_87 7.40 7.00 3.50 1.02 Unknown None R -
13-May-19 RG_OTTO-LSU_88 7.70 7.40 4.80 1.18 Unknown None R -
13-May-19 RG_OTTO-LSU_89 7.20 6.80 3.70 1.18 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_90 4.60 4.40 1.10 1.29 Unknown None R -
13-May-19 RG_OTTO-LSU_91 7.40 7.00 4.50 1.31 Unknown None R -
13-May-19 RG_OTTO-LSU_92 7.80 7.40 4.80 1.18 Unknown None R -
13-May-19 RG_OTTO-LSU_93 9.50 8.40 7.80 1.32 Unknown None R -
13-May-19 RG_OTTO-LSU_94 5.10 4.80 1.70 1.54 Unknown Severe deformity R -
13-May-19 RG_OTTO-LSU_95 4.50 4.40 1.20 1.41 Unknown Minor tumor R -
13-May-19 RG_OTTO-LSU_96 6.70 6.40 2.80 1.07 Unknown None R -
13-May-19 RG_OTTO-LSU_97 6.90 6.50 4.10 1.49 Unknown Minor deformity R -
13-May-19 RG_OTTO-LSU_98 5.60 5.40 1.80 1.14 Unknown None R -
13-May-19 RG_OTTO-LSU_99 5.50 5.20 1.80 1.28 Unknown None R -

109 109 107 107
7.67 7.27 5.18 1.15
7.50 7.00 3.80 1.12
2.11 1.99 3.99 0.206

0.202 0.191 0.385 0.0200
4.40 4.00 1.00 0.754
14 13 22 1.98

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

Total sample size
Mean

Median
SD
SE

Minimum
Maximum

- - - -

Mine-
exposed

MU4 RG_OTTO
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

11-Sep-19 RG_OTTO-LSU-01 10 9.50 8.81 1.03 Unknown None R -
11-Sep-19 RG_OTTO-LSU-02 9.00 8.50 6.37 1.04 Unknown None R -
11-Sep-19 RG_OTTO-LSU-04 9.50 9.10 7.99 1.06 Unknown None R -
11-Sep-19 RG_OTTO-LSU-05 8.10 7.60 5.04 1.15 Unknown None R -
11-Sep-19 RG_OTTO-LSU-07 10 9.60 9.69 1.10 Unknown None R Distended abdomen
11-Sep-19 RG_OTTO-LSU-09 13 12 18 1.09 Unknown None R -
11-Sep-19 RG_OTTO-LSU-10 12 11 14 0.997 Unknown None R -
11-Sep-19 RG_OTTO-LSU-100 10 9.80 9.21 0.979 Unknown Yes R -
11-Sep-19 RG_OTTO-LSU-11 11 10 12 1.17 Unknown None R -
11-Sep-19 RG_OTTO-LSU-12 12 11 14 1.01 Unknown None R -
11-Sep-19 RG_OTTO-LSU-13 8.40 7.90 5.36 1.09 Unknown None R -
11-Sep-19 RG_OTTO-LSU-15 11 10 11 0.986 Unknown None R -
11-Sep-19 RG_OTTO-LSU-16 11 10 11 1.06 Unknown None R -
11-Sep-19 RG_OTTO-LSU-17 9.80 9.40 8.35 1.01 Unknown None R -
11-Sep-19 RG_OTTO-LSU-27 11 10 12 1.06 Unknown None R -
11-Sep-19 RG_OTTO-LSU-28 11 11 13 1.16 Unknown None R Distended abdomen
11-Sep-19 RG_OTTO-LSU-31 10 9.50 8.76 1.02 Unknown None R -
11-Sep-19 RG_OTTO-LSU-34 11 11 16 1.41 Unknown None R -
11-Sep-19 RG_OTTO-LSU-36 10 9.80 9.32 0.991 Unknown None R -
11-Sep-19 RG_OTTO-LSU-40 8.90 8.40 6.69 1.13 Unknown None R -
11-Sep-19 RG_OTTO-LSU-42 13 12 19 1.07 Unknown None R -
11-Sep-19 RG_OTTO-LSU-43 11 11 12 0.955 Unknown None R -
11-Sep-19 RG_OTTO-LSU-46 8.40 8.00 6.61 1.29 Unknown None R -
11-Sep-19 RG_OTTO-LSU-47 12 11 15 1.06 Unknown None R -
11-Sep-19 RG_OTTO-LSU-48 9.60 9.10 8.43 1.12 Unknown None R -
11-Sep-19 RG_OTTO-LSU-49 9.50 8.90 7.46 1.06 Unknown None R -
11-Sep-19 RG_OTTO-LSU-55 12 11 15 1.08 Unknown None R -
11-Sep-19 RG_OTTO-LSU-56 11 10 13 1.22 Unknown None R Distended abdomen
11-Sep-19 RG_OTTO-LSU-60 11 10 14 1.28 Unknown None R -
11-Sep-19 RG_OTTO-LSU-63 13 12 20 1.12 Unknown None R Distended abdomen
11-Sep-19 RG_OTTO-LSU-64 9.80 9.30 7.35 0.914 Unknown None R -
11-Sep-19 RG_OTTO-LSU-65 8.40 7.80 5.49 1.16 Unknown None R -
11-Sep-19 RG_OTTO-LSU-66 9.50 9.00 7.58 1.04 Unknown None R -
11-Sep-19 RG_OTTO-LSU-75 11 10 12 1.14 Unknown None R -
11-Sep-19 RG_OTTO-LSU-76 13 12 18 0.986 Unknown None R -
11-Sep-19 RG_OTTO-LSU-77 9.10 8.70 7.81 1.19 Unknown None R -
11-Sep-19 RG_OTTO-LSU-78 8.30 7.80 4.39 0.925 Unknown None R -
11-Sep-19 RG_OTTO-LSU-80 9.50 9.00 7.25 0.994 Unknown None R -
11-Sep-19 RG_OTTO-LSU-81 9.80 9.20 9.99 1.28 Unknown None R -
11-Sep-19 RG_OTTO-LSU-83 12 11 21 1.41 Unknown Yes R Distended abdomen
11-Sep-19 RG_OTTO-LSU-84 8.90 8.30 5.87 1.03 Unknown None R -
11-Sep-19 RG_OTTO-LSU-85 9.80 9.20 9.21 1.18 Unknown None R -
11-Sep-19 RG_OTTO-LSU-86 13 12 18 0.942 Unknown None R -
11-Sep-19 RG_OTTO-LSU-89 12 11 13 1.00 Unknown None R -
11-Sep-19 RG_OTTO-LSU-90 8.80 8.30 5.53 0.967 Unknown None R -
11-Sep-19 RG_OTTO-LSU-92 12 11 13 0.946 Unknown Yes R Distended abdomen
11-Sep-19 RG_OTTO-LSU-94 11 10 12 1.11 Unknown None R -
11-Sep-19 RG_OTTO-LSU-95 9.50 8.90 6.54 0.928 Unknown None R -
11-Sep-19 RG_OTTO-LSU-97 14 14 27 1.09 Unknown None R -
11-Sep-19 RG_OTTO-LSU-98 8.20 7.80 4.39 0.926 Unknown None R -
11-Sep-19 RG_OTTO-LSU-99 8.70 8.20 6.74 1.22 Unknown Yes R Distended abdomen

51 51 51 51
10 9.86 11 1.08
10 9.80 9.69 1.06

1.47 1.41 4.93 0.117
0.206 0.197 0.690 0.0164
8.10 7.60 4.39 0.914
14 14 27 1.41

15-May-19 RG_ERSCMC-LSU-01 8.20 7.80 4.70 0.990 Unknown None R -
15-May-19 RG_ERSCMC-LSU-02 5.00 4.70 1.00 0.963 Unknown None R -
15-May-19 RG_ERSCMC-LSU-03 8.00 7.60 4.20 0.957 Unknown None R -
15-May-19 RG_ERSCMC-LSU-04 6.40 6.10 2.30 1.01 Unknown None R -
15-May-19 RG_ERSCMC-LSU-05 8.20 7.80 4.00 0.843 Unknown None R -
15-May-19 RG_ERSCMC-LSU-06 8.60 8.10 5.20 0.978 Unknown None R -
15-May-19 RG_ERSCMC-LSU-07 8.70 8.20 5.30 0.961 Unknown None R -
15-May-19 RG_ERSCMC-LSU-08 9.00 8.60 5.50 0.865 Unknown None R -

15-May-19 RG_ERSCMC-LSU-09 10 9.80 8.60 0.914 Unknown
Lower part of caudal fin is 

short
R -

15-May-19 RG_ERSCMC-LSU-10 8.70 8.30 5.70 0.997 Unknown None R -
15-May-19 RG_ERSCMC-LSU-11 5.00 4.80 1.20 1.09 Unknown None R -
15-May-19 RG_ERSCMC-LSU-12 10 9.40 8.20 0.987 Unknown None R -
15-May-19 RG_ERSCMC-LSU-13 4.70 4.50 1.00 1.10 Unknown None R -
15-May-19 RG_ERSCMC-LSU-14 9.20 8.70 6.30 0.957 Unknown None R -
15-May-19 RG_ERSCMC-LSU-15 5.00 4.80 0.800 0.723 Unknown None R -
15-May-19 RG_ERSCMC-LSU-16 11 10 9.20 0.893 Unknown None R -
15-May-19 RG_ERSCMC-LSU-17 11 10 9.40 0.940 Unknown None R -
15-May-19 RG_ERSCMC-LSU-18 6.30 6.00 2.10 0.972 Unknown None R -
15-May-19 RG_ERSCMC-LSU-19 4.80 4.60 0.700 0.719 Unknown None R -
15-May-19 RG_ERSCMC-LSU-20 4.70 4.40 0.800 0.939 Unknown None R -
15-May-19 RG_ERSCMC-LSU-21 4.40 4.30 1.00 1.26 Unknown None R -
15-May-19 RG_ERSCMC-LSU-22 4.70 4.50 1.10 1.21 Unknown None R -
15-May-19 RG_ERSCMC-LSU-23 5.00 4.80 1.10 0.995 Unknown None R -
15-May-19 RG_ERSCMC-LSU-24 4.50 4.40 0.900 1.06 Unknown None R -
15-May-19 RG_ERSCMC-LSU-25 16 14 31 1.06 Male None R -
15-May-19 RG_ERSCMC-LSU-26 13 12 12 0.661 Male None R -
15-May-19 RG_ERSCMC-LSU-27 8.00 7.70 4.90 1.07 Unknown None R -

15-May-19 RG_ERSCMC-LSU-28 11 10 9.40 0.940 Unknown Deformed caudal fin R -

15-May-19 RG_ERSCMC-LSU-29 10 9.20 9.20 1.18 Unknown None R -
15-May-19 RG_ERSCMC-LSU-30 6.40 6.10 2.30 1.01 Unknown None R -
15-May-19 RG_ERSCMC-LSU-31 9.50 9.00 6.80 0.933 Unknown None R -
15-May-19 RG_ERSCMC-LSU-32 6.90 6.60 2.30 0.800 Unknown None R -
15-May-19 RG_ERSCMC-LSU-33 5.00 4.80 0.800 0.723 Unknown None R -
15-May-19 RG_ERSCMC-LSU-34 9.60 9.10 6.80 0.902 Unknown None R -
15-May-19 RG_ERSCMC-LSU-35 6.60 6.20 2.40 1.01 Unknown None R -
15-May-19 RG_ERSCMC-LSU-36 4.90 4.70 0.900 0.867 Unknown None R -
15-May-19 RG_ERSCMC-LSU-37 5.20 5.00 1.20 0.960 Unknown None R -
15-May-19 RG_ERSCMC-LSU-38 11 10 11 1.10 Male None R -
15-May-19 RG_ERSCMC-LSU-39 4.80 4.60 0.800 0.822 Unknown None R -
15-May-19 RG_ERSCMC-LSU-40 6.50 6.20 1.90 0.797 Unknown None R -

15-May-19 RG_ERSCMC-LSU-41 5.50 5.20 1.30 0.925 Unknown Tumour on mid-body R -

15-May-19 RG_ERSCMC-LSU-42 5.00 4.80 0.800 0.723 Unknown None R -
15-May-19 RG_ERSCMC-LSU-43 3.10 3.00 0.200 0.741 Unknown None R -
15-May-19 RG_ERSCMC-LSU-44 8.80 8.40 5.00 0.844 Unknown None R -
15-May-19 RG_ERSCMC-LSU-45 10 9.80 8.20 0.871 Unknown None R -

15-May-19 RG_ERSCMC-LSU-46 8.90 8.50 4.80 0.782 Unknown
Deformed/damaged caudal 

fin
R -

15-May-19 RG_ERSCMC-LSU-47 8.10 7.80 4.00 0.843 Unknown None R -
15-May-19 RG_ERSCMC-LSU-48 7.30 7.00 2.90 0.845 Unknown None R -
15-May-19 RG_ERSCMC-LSU-49 13 13 18 0.922 Male None R -

15-May-19 RG_ERSCMC-LSU-50 13 12 17 0.936 Male
Lower part of caudal fin is 

short
R -

15-May-19 RG_ERSCMC-LSU-51 13 12 17 0.984 Male None R -
15-May-19 RG_ERSCMC-LSU-52 13 12 19 1.05 Male None R -
15-May-19 RG_ERSCMC-LSU-53 12 11 14 1.08 Unknown None R -
15-May-19 RG_ERSCMC-LSU-54 10 9.40 8.00 0.963 Unknown None R -
15-May-19 RG_ERSCMC-LSU-55 5.90 5.60 1.30 0.740 Unknown None R -
17-May-19 RG_ERSCMC-LSU-61 7.40 7.00 3.30 0.962 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

-

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

- - -

RG_OTTO

RG_ERSCMC

Mine-
exposed

MU4
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

17-May-19 RG_ERSCMC-LSU-62 7.70 7.40 3.50 0.864 Unknown None R -
17-May-19 RG_ERSCMC-LSU-63 5.10 4.90 1.10 0.935 Unknown None R -
17-May-19 RG_ERSCMC-LSU-64 5.00 4.80 1.10 0.995 Unknown Tumour R -
17-May-19 RG_ERSCMC-LSU-65 6.80 6.40 2.70 1.03 Unknown None R -
17-May-19 RG_ERSCMC-LSU-66 5.30 5.10 1.20 0.905 Unknown None R -
17-May-19 RG_ERSCMC-LSU-67 6.30 6.00 2.00 0.926 Unknown None R -
17-May-19 RG_ERSCMC-LSU-68 5.80 5.60 1.70 0.968 Unknown None R -
17-May-19 RG_ERSCMC-LSU-69 4.90 4.70 0.900 0.867 Unknown None R -
17-May-19 RG_ERSCMC-LSU-70 5.10 4.90 1.00 0.850 Unknown None R -
17-May-19 RG_ERSCMC-LSU-71 5.00 4.80 1.10 0.995 Unknown None R -
17-May-19 RG_ERSCMC-LSU-72 7.60 7.20 3.40 0.911 Unknown None R -
17-May-19 RG_ERSCMC-LSU-73 7.30 7.00 3.30 0.962 Unknown None R -

17-May-19 RG_ERSCMC-LSU-74 15 13 28 1.30 Unknown Deformed caudal fin R -

17-May-19 RG_ERSCMC-LSU-75 10 9.90 10 1.03 Unknown None R -
17-May-19 RG_ERSCMC-LSU-76 10 9.50 9.50 1.11 Unknown None R -
17-May-19 RG_ERSCMC-LSU-77 12 11 13 0.877 Male None R -
20-May-19 RG_ERSCMC-LSU-79 6.50 6.20 1.80 0.755 Unknown None R -
20-May-19 RG_ERSCMC-LSU-80 6.90 6.60 2.40 0.835 Unknown None R -
20-May-19 RG_ERSCMC-LSU-81 6.30 5.90 1.60 0.779 Unknown None R -
20-May-19 RG_ERSCMC-LSU-82 5.10 4.80 0.700 0.633 Unknown None R -
20-May-19 RG_ERSCMC-LSU-83 4.90 4.70 0.300 0.289 Unknown None R -
20-May-19 RG_ERSCMC-LSU-84 5.10 4.90 0.700 0.595 Unknown None R -
20-May-19 RG_ERSCMC-LSU-85 7.70 6.30 2.70 1.08 Unknown None R -
20-May-19 RG_ERSCMC-LSU-86 6.80 - 1.80 - Unknown Caudal fin ripped R -
20-May-19 RG_ERSCMC-LSU-87 4.70 4.50 0.500 0.549 Unknown None R -
20-May-19 RG_ERSCMC-LSU-88 5.20 4.90 1.60 1.36 Unknown None R -
20-May-19 RG_ERSCMC-LSU-89 5.20 5.00 1.30 1.04 Unknown None R -
20-May-19 RG_ERSCMC-LSU-90 5.10 4.90 1.00 0.850 Unknown None R -
20-May-19 RG_ERSCMC-LSU-91 4.90 4.70 1.00 0.963 Unknown None R -
20-May-19 RG_ERSCMC-LSU-92 13 13 21 1.03 Male None R -
20-May-19 RG_ERSCMC-LSU-93 9.80 9.20 6.30 0.809 Unknown None R -
20-May-19 RG_ERSCMC-LSU-94 10 9.70 8.20 0.898 Unknown None R -
20-May-19 RG_ERSCMC-LSU-95 10 9.40 6.20 0.746 Unknown None R -
21-May-19 RG_ERSCMC-LSU-98 14 12 22 1.16 Male None R -
21-May-19 RG_ERSCMC-LSU-99 11 10 12 1.09 Male None R -

91 90 91 90
7.79 7.38 5.44 0.926
7.30 6.80 2.70 0.940
2.86 2.65 6.23 0.161

0.300 0.280 0.653 0.0170
3.10 3.00 0.200 0.289
16 14 31 1.36

5-Sep-19 RG_ERSCMC-LSU-03 14 13 29 1.28 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-04 13 13 26 1.31 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-05 8.00 7.60 5.72 1.30 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-06 19 18 65 1.12 Unknown Fin erosion R -
5-Sep-19 RG_ERSCMC-LSU-07 17 17 58 1.29 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-08 15 14 23 0.873 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-09 16 15 39 1.08 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-10 15 15 33 1.08 Unknown None R -

5-Sep-19 RG_ERSCMC-LSU-11 11 11 15 1.22 Unknown Lesion on caudal area R -

5-Sep-19 RG_ERSCMC-LSU-12 14 13 25 1.08 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-13 9.10 8.30 6.07 1.06 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-14 12 11 16 1.16 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-15 12 11 15 1.06 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-16 14 14 29 1.20 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-17 8.50 8.00 6.15 1.20 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-18 14 13 23 1.08 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-19 9.80 9.60 9.04 1.02 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-20 12 11 15 1.11 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-21 11 11 11 0.991 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-29 9.50 9.10 7.44 0.987 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-30 11 10 11 1.03 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-31 11 11 13 1.14 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-32 8.70 8.40 5.53 0.933 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-39 9.50 9.10 7.74 1.03 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-50 10 9.80 9.30 0.988 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-51 12 12 16 1.04 Unknown Clipped caudal fin R -
5-Sep-19 RG_ERSCMC-LSU-52 13 12 20 1.14 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-53 9.90 9.50 9.05 1.06 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-54 9.60 9.30 8.60 1.07 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-62 8.20 7.80 5.12 1.08 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-64 8.40 8.00 5.76 1.13 Unknown None R -
5-Sep-19 RG_ERSCMC-LSU-67 9.00 8.70 5.41 0.822 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-100 21 20 81 1.07 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-86 14 13 21 0.926 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-87 14 13 26 1.23 Unknown None R -

6-Sep-19 RG_ERSCMC-LSU-88 14 13 24 1.06 Unknown
Tumors on pectoral and 

caudal fins
R -

6-Sep-19 RG_ERSCMC-LSU-89 14 13 25 1.05 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-91 15 14 32 1.09 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-92 16 15 39 1.08 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-93 19 18 55 1.02 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-94 12 11 16 1.10 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-95 13 13 22 1.08 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-96 14 14 29 1.13 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-97 14 14 28 1.15 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-98 20 19 76 1.08 Unknown None R -
6-Sep-19 RG_ERSCMC-LSU-99 15 14 36 1.23 Unknown None R -

46 46 46 46
13 12 24 1.09
13 12 20 1.08

3.17 3.03 18 0.105
0.467 0.447 2.72 0.0154
8.00 7.60 5.12 0.822
21 20 81 1.31

9-May-19 RG_MCIMCC-LSU-01 10 9.90 8.60 0.886 Unknown (Immature) None R -
14-May-19 RG_MCIMCC-LSU-02 12 11 14 1.08 Male None R -
14-May-19 RG_MCIMCC-LSU-03 5.20 4.90 1.40 1.19 Unknown None R -
14-May-19 RG_MCIMCC-LSU-04 5.30 5.00 1.50 1.20 Unknown None R -
14-May-19 RG_MCIMCC-LSU-05 5.00 4.80 1.30 1.18 Unknown None R -
14-May-19 RG_MCIMCC-LSU-06 5.00 4.70 1.20 1.16 Unknown None R -
14-May-19 RG_MCIMCC-LSU-07 5.30 5.00 1.40 1.12 Unknown None R -
14-May-19 RG_MCIMCC-LSU-08 5.20 4.90 1.20 1.02 Unknown None R -
14-May-19 RG_MCIMCC-LSU-09 5.20 4.90 1.30 1.10 Unknown None R -
16-May-19 RG_MCIMCC-LSU-11 5.40 5.20 1.20 0.853 Unknown None R -
16-May-19 RG_MCIMCC-LSU-12 5.10 4.90 1.10 0.935 Unknown None R -
16-May-19 RG_MCIMCC-LSU-13 5.00 4.80 1.10 0.995 Unknown None R -
16-May-19 RG_MCIMCC-LSU-14 5.20 4.90 1.20 1.02 Unknown None R -
16-May-19 RG_MCIMCC-LSU-15 5.50 5.20 1.40 0.996 Unknown None R -
16-May-19 RG_MCIMCC-LSU-16 5.50 5.20 1.40 0.996 Unknown None R -
16-May-19 RG_MCIMCC-LSU-17 5.60 5.30 1.50 1.01 Unknown None R -
16-May-19 RG_MCIMCC-LSU-18 5.00 4.70 0.900 0.867 Unknown None R -
16-May-19 RG_MCIMCC-LSU-19 5.20 4.90 1.10 0.935 Unknown None R -
16-May-19 RG_MCIMCC-LSU-20 4.90 4.70 1.00 0.963 Unknown None R -
16-May-19 RG_MCIMCC-LSU-21 5.10 4.80 1.10 0.995 Unknown None R -
16-May-19 RG_MCIMCC-LSU-22 5.00 4.70 0.900 0.867 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

Total sample size

- - - -

Mean
Median

SD
SE

Minimum
Maximum

-

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

- - -

RG_ERSCMC

Mine-
exposed

RG_MCIMCC

MU4
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

16-May-19 RG_MCIMCC-LSU-23 5.50 5.20 1.40 0.996 Unknown None R -
16-May-19 RG_MCIMCC-LSU-24 4.90 4.70 0.800 0.771 Unknown None R -
16-May-19 RG_MCIMCC-LSU-25 4.80 4.60 0.900 0.925 Unknown None R -
16-May-19 RG_MCIMCC-LSU-26 4.90 4.70 1.00 0.963 Unknown None R -
16-May-19 RG_MCIMCC-LSU-27 5.10 4.80 1.20 1.09 Unknown None R -
16-May-19 RG_MCIMCC-LSU-28 5.30 5.00 1.70 1.36 Unknown None R -
16-May-19 RG_MCIMCC-LSU-29 5.10 4.90 1.10 0.935 Unknown None R -
16-May-19 RG_MCIMCC-LSU-30 5.00 4.80 1.00 0.904 Unknown None R -
16-May-19 RG_MCIMCC-LSU-31 4.80 4.60 1.10 1.13 Unknown None R -
16-May-19 RG_MCIMCC-LSU-32 5.50 5.20 1.60 1.14 Unknown None R -
16-May-19 RG_MCIMCC-LSU-33 5.40 5.10 1.50 1.13 Unknown None R -
16-May-19 RG_MCIMCC-LSU-34 5.30 5.00 1.50 1.20 Unknown None R -
16-May-19 RG_MCIMCC-LSU-35 5.00 4.80 1.30 1.18 Unknown None R -
16-May-19 RG_MCIMCC-LSU-36 5.30 5.10 1.20 0.905 Unknown None R -
16-May-19 RG_MCIMCC-LSU-37 5.30 5.10 1.30 0.980 Unknown None R -
16-May-19 RG_MCIMCC-LSU-38 5.10 4.80 1.20 1.09 Unknown None R -
16-May-19 RG_MCIMCC-LSU-39 4.90 4.70 1.00 0.963 Unknown None R -
16-May-19 RG_MCIMCC-LSU-40 9.30 8.80 6.20 0.910 Unknown None R -
16-May-19 RG_MCIMCC-LSU-41 9.80 9.20 6.80 0.873 Unknown None R -
20-May-19 RG_MCIMCC-LSU-42 5.00 4.70 1.00 0.963 Unknown None R -
20-May-19 RG_MCIMCC-LSU-43 5.10 4.80 1.10 0.995 Unknown None R -
20-May-19 RG_MCIMCC-LSU-44 5.10 4.80 1.20 1.09 Unknown None R -
20-May-19 RG_MCIMCC-LSU-45 5.30 5.00 1.20 0.960 Unknown None R -
20-May-19 RG_MCIMCC-LSU-46 5.20 4.90 1.10 0.935 Unknown None R -
20-May-19 RG_MCIMCC-LSU-47 4.80 4.60 0.900 0.925 Unknown None R -
20-May-19 RG_MCIMCC-LSU-48 5.00 4.80 1.40 1.27 Unknown None R -

47 47 47 47
5.59 5.30 1.86 1.02
5.20 4.90 1.20 0.995
1.49 1.39 2.36 0.123

0.217 0.203 0.344 0.0180
4.80 4.60 0.800 0.771
12 11 14 1.36

10-Sep-19 RG_MCIMCC-LSU-01 10 9.70 8.99 0.985 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-02 8.60 8.20 5.40 0.979 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-03 10 9.60 8.64 0.977 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-04 13 12 19 1.04 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-05 9.80 9.30 8.33 1.04 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-06 10 9.80 9.44 1.00 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-07 9.40 8.90 6.83 0.969 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-08 9.20 8.70 6.34 0.963 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-09 10 9.60 9.23 1.04 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-10 9.50 9.00 6.90 0.947 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-100 9.90 9.40 8.17 0.984 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-11 11 10 10 0.946 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-12 9.20 8.70 6.72 1.02 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-13 10 9.70 8.45 0.926 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-14 10 9.70 8.99 0.985 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-15 9.30 8.80 5.34 0.784 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-16 8.80 8.30 5.64 0.986 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-17 9.70 9.20 7.97 1.02 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-18 9.20 8.80 6.55 0.961 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-19 11 10 10 1.00 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-20 9.40 8.90 7.23 1.03 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-21 10 9.80 8.14 0.865 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-22 9.90 9.30 8.00 0.995 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-23 10 9.70 8.17 0.895 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-24 10 9.60 8.41 0.951 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-25 10 9.50 8.25 0.962 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-26 11 11 11 0.974 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-27 10 9.70 7.79 0.854 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-28 12 12 15 0.999 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-29 9.70 9.20 5.93 0.762 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-30 9.90 9.30 8.15 1.01 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-31 9.80 9.30 8.72 1.08 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-32 11 11 11 0.955 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-33 8.80 8.40 6.04 1.02 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-34 8.90 8.40 5.87 0.990 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-35 8.10 7.70 4.55 0.997 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-36 10 9.60 8.59 0.971 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-37 10 9.80 8.92 0.948 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-38 9.10 8.60 5.98 0.940 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-39 9.10 8.60 6.06 0.953 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-40 9.80 9.30 7.55 0.939 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-41 10 9.70 9.33 1.02 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-42 8.30 7.90 5.06 1.03 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-43 12 11 13 0.968 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-44 9.70 9.20 7.75 0.995 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-45 11 10 10 0.965 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-46 11 10 11 0.979 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-47 9.80 9.30 7.49 0.931 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-48 9.50 8.90 7.09 1.01 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-49 11 10 11 0.973 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-50 8.80 8.30 5.54 0.969 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-51 9.40 8.90 6.91 0.980 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-52 9.40 8.90 7.08 1.00 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-53 10 9.60 8.26 0.934 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-54 9.60 9.00 7.26 0.996 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-55 8.60 8.20 5.06 0.918 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-56 12 11 13 0.933 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-57 9.80 9.30 7.39 0.919 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-58 10 9.80 9.46 1.01 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-59 8.50 8.20 5.05 0.916 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-60 10 9.70 9.23 1.01 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-61 9.30 9.00 8.13 1.12 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-62 11 10 9.49 0.921 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-63 10 9.80 9.76 1.04 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-64 11 11 12 0.977 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-65 10 10 9.68 0.968 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-66 10 9.60 8.46 0.956 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-67 9.60 9.10 7.47 0.991 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-68 9.40 8.90 7.33 1.04 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-69 9.40 9.00 7.00 0.960 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-70 10 9.50 8.21 0.958 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-71 8.30 7.90 4.61 0.935 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-72 9.10 8.60 5.68 0.893 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-73 9.90 9.30 8.18 1.02 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-74 11 9.90 9.60 0.989 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-75 11 10 9.60 0.905 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-76 10 9.50 8.64 1.01 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-77 9.20 8.80 7.07 1.04 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-78 11 10 10 0.975 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-79 12 11 15 1.04 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-80 11 11 11 0.988 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-81 8.90 8.50 5.64 0.918 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-82 10 9.50 8.27 0.965 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-83 12 11 13 0.978 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-84 9.70 9.20 5.74 0.737 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-85 11 10 10 1.02 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-86 9.70 9.30 7.90 0.982 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-87 9.80 9.30 7.48 0.930 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-88 13 13 20 0.976 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

- - -

Mean
Median

SD
SE
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Total sample size

-
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RG_MCIMCCMU4
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

10-Sep-19 RG_MCIMCC-LSU-89 12 11 13 0.902 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-90 11 10 11 1.03 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-91 12 11 13 0.968 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-92 10 9.60 8.82 0.997 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-93 11 10 10 0.938 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-94 9.90 9.40 8.16 0.982 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-95 9.90 9.30 7.66 0.952 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-96 8.80 8.40 6.22 1.05 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-97 10 9.80 8.59 0.913 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-98 8.70 8.30 5.37 0.939 Unknown None R -
10-Sep-19 RG_MCIMCC-LSU-99 11 10 9.64 0.964 Unknown None R -

100 100 100 100
10 9.52 8.61 0.970
10 9.50 8.20 0.976

0.973 0.910 2.73 0.0577
0.0973 0.0910 0.273 0.00577

8.10 7.70 4.55 0.737
13 13 20 1.12

16-May-19 RG_MIC2-LSU-01 13 13 20 1.00 Male None R -
5-Sep-19 RG_MIC2-LSU-04 8.20 7.80 4.58 0.965 Unknown None R -
5-Sep-19 RG_MIC2-LSU-07 16 15 39 1.10 Unknown None R Tapeworm
5-Sep-19 RG_MIC2-LSU-12 14 13 24 1.06 Unknown None R -
5-Sep-19 RG_MIC2-LSU-15 18 17 53 1.06 Unknown None R -
5-Sep-19 RG_MIC2-LSU-40 8.00 7.60 5.48 1.25 Unknown None R -
5-Sep-19 RG_MIC2-LSU-46 8.40 8.00 5.91 1.15 Unknown None R -
5-Sep-19 RG_MIC2-LSU-50 15 14 30 1.02 Unknown None R -
5-Sep-19 RG_MIC2-LSU-58 14 13 25 1.09 Unknown None R -
6-Sep-19 RG_MIC2-LSU-100 14 13 24 1.08 Unknown None R -
6-Sep-19 RG_MIC2-LSU-101 14 13 25 1.07 Unknown None R -
6-Sep-19 RG_MIC2-LSU-99 16 15 35 1.00 Unknown None R -

11 11 11 11
13 13 25 1.08
14 13 25 1.07

3.47 3.28 15 0.0764
1.04 0.989 4.55 0.0230
8.00 7.60 4.58 0.965
18 17 53 1.25

9-May-19 RG_MIWW-LSU-1 8.80 8.40 6.10 1.03 Unknown (Immature) None R -
9-May-19 RG_MIWW-LSU-10 9.80 9.20 8.40 1.08 Unknown None R -
9-May-19 RG_MIWW-LSU-11 12 11 14 1.05 Unknown None R -
9-May-19 RG_MIWW-LSU-2 7.70 7.40 3.50 0.864 Unknown (Immature) Split pectoral fin R -
9-May-19 RG_MIWW-LSU-3 9.60 9.40 7.80 0.939 Unknown (Immature) None R -
9-May-19 RG_MIWW-LSU-4 9.00 8.50 8.10 1.32 Unknown None R -
9-May-19 RG MIWW-LSU-5 7.50 7.20 4.00 1.07 Unknown Top part of caudal is short R -
9-May-19 RG_MIWW-LSU-6 10 9.50 7.70 0.898 Unknown None R -
9-May-19 RG_MIWW-LSU-7 8.50 7.80 5.60 1.18 Unknown None R -
9-May-19 RG_MIWW-LSU-8 9.10 8.50 6.70 1.09 Unknown None R -
9-May-19 RG_MIWW-LSU-9 10 9.80 8.80 0.935 Unknown None R -
14-May-19 RG_MIWW-LSU-13 9.70 9.20 8.70 1.12 Male None R -
14-May-19 RG_MIWW-LSU-14 8.50 8.00 5.50 1.07 Male None R -
14-May-19 RG_MIWW-LSU-15 9.90 9.40 8.20 0.987 Unknown None R -
14-May-19 RG_MIWW-LSU-16 9.30 8.00 6.30 1.23 Unknown None R -
14-May-19 RG_MIWW-LSU-17 9.20 8.70 6.40 0.972 Unknown None R -
16-May-19 RG_MIWW-LSU-18 8.60 8.10 5.80 1.09 Unknown None R -
16-May-19 RG_MIWW-LSU-19 9.00 8.50 6.30 1.03 Unknown None R -
16-May-19 RG_MIWW-LSU-20 8.20 7.80 5.00 1.05 Unknown None R -
16-May-19 RG_MIWW-LSU-21 8.10 7.60 4.70 1.07 Unknown None R -
16-May-19 RG_MIWW-LSU-22 9.10 8.40 6.40 1.08 Unknown None R -
16-May-19 RG_MIWW-LSU-23 6.30 6.00 2.30 1.06 Unknown None R -
16-May-19 RG_MIWW-LSU-24 10 9.50 8.30 0.968 Unknown None R -
16-May-19 RG_MIWW-LSU-26 9.60 8.80 7.60 1.12 Unknown None R -
16-May-19 RG_MIWW-LSU-27 16 15 30 0.964 Male None R -
18-May-19 RG_MIWW-LSU-28 9.70 9.40 8.20 0.987 Unknown None R -
18-May-19 RG_MIWW-LSU-29 10 9.70 8.80 0.964 Unknown None R -
18-May-19 RG_MIWW-LSU-32 8.50 8.10 5.10 0.960 Unknown None R -
18-May-19 RG_MIWW-LSU-33 9.70 9.20 7.00 0.899 Unknown None R -
21-May-19 RG_MIWW-LSU-34 11 10 10 0.966 Unknown (Immature) None R -
21-May-19 RG_MIWW-LSU-35 10 9.60 7.00 0.791 Unknown (Immature) None R -
21-May-19 RG_MIWW-LSU-36 8.40 8.10 5.00 0.941 Unknown (Immature) None R -
21-May-19 RG_MIWW-LSU-37 11 10 9.50 0.922 Unknown (Immature) None R -

33 33 33 33
9.42 8.90 7.67 1.02
9.30 8.70 7.00 1.03
1.55 1.44 4.57 0.107

0.270 0.250 0.795 0.0186
6.30 6.00 2.30 0.791
16 15 30 1.32

5-Sep-19 RG_MIWW-LSU-01 11 10 13 1.30 Unknown None R -
5-Sep-19 RG_MIWW-LSU-02 12 12 19 1.23 Unknown None R -
5-Sep-19 RG_MIWW-LSU-03 11 10 14 1.38 Unknown None R -
5-Sep-19 RG_MIWW-LSU-04 12 11 19 1.37 Unknown None R -
5-Sep-19 RG_MIWW-LSU-05 8.60 8.00 7.99 1.56 Unknown None R -
5-Sep-19 RG_MIWW-LSU-07 12 11 16 1.07 Unknown None R -
5-Sep-19 RG_MIWW-LSU-08 9.90 9.40 7.73 0.931 Unknown None R -
5-Sep-19 RG_MIWW-LSU-09 12 11 15 1.08 Unknown None R -
5-Sep-19 RG_MIWW-LSU-10 11 10 11 1.01 Unknown None R -
5-Sep-19 RG_MIWW-LSU-11 10 9.50 9.31 1.09 Unknown None R -
5-Sep-19 RG_MIWW-LSU-12 12 12 16 1.03 Unknown None R -
5-Sep-19 RG_MIWW-LSU-13 13 12 16 0.957 Unknown None R -
5-Sep-19 RG_MIWW-LSU-14 13 12 20 1.14 Unknown None R -
5-Sep-19 RG_MIWW-LSU-15 11 10 11 1.08 Unknown None R -
5-Sep-19 RG_MIWW-LSU-16 8.60 8.20 6.48 1.18 Unknown None R -
6-Sep-19 RG_MIWW-LSU-18 9.00 8.50 6.36 1.04 Unknown None R -
6-Sep-19 RG_MIWW-LSU-19 9.20 8.80 6.14 0.901 Unknown None R -
6-Sep-19 RG_MIWW-LSU-20 8.40 8.00 5.63 1.10 Unknown None R -
6-Sep-19 RG_MIWW-LSU-21 11 10 11 1.01 Unknown None R -
6-Sep-19 RG_MIWW-LSU-22 8.10 7.60 4.89 1.11 Unknown None R -
6-Sep-19 RG_MIWW-LSU-23 12 11 15 1.10 Unknown None R -
6-Sep-19 RG_MIWW-LSU-24 11 10 9.93 0.993 Unknown None R -
6-Sep-19 RG_MIWW-LSU-25 8.10 7.70 4.49 0.983 Unknown None R -
6-Sep-19 RG_MIWW-LSU-26 10 9.50 9.53 1.11 Unknown None R -
6-Sep-19 RG_MIWW-LSU-27 11 10 11 0.959 Unknown None R -
6-Sep-19 RG_MIWW-LSU-28 9.80 9.20 9.56 1.23 Unknown Split pectoral fin R -
6-Sep-19 RG_MIWW-LSU-29 11 10 11 1.10 Unknown None R -
6-Sep-19 RG_MIWW-LSU-30 11 11 13 1.10 Unknown None R -
6-Sep-19 RG_MIWW-LSU-31 12 11 15 1.04 Unknown None R -
6-Sep-19 RG_MIWW-LSU-32 12 11 14 1.02 Unknown None R -
6-Sep-19 RG_MIWW-LSU-33 11 10 13 1.13 Unknown None R -
6-Sep-19 RG_MIWW-LSU-34 12 11 15 1.09 Unknown None R -
6-Sep-19 RG_MIWW-LSU-35 14 14 26 1.07 Unknown None R -
6-Sep-19 RG_MIWW-LSU-36 12 12 17 1.08 Unknown None R -
6-Sep-19 RG_MIWW-LSU-37 12 11 14 1.07 Unknown None R -
6-Sep-19 RG_MIWW-LSU-38 11 11 15 1.24 Unknown None R -
6-Sep-19 RG_MIWW-LSU-39 12 11 16 1.13 Unknown None R -
6-Sep-19 RG_MIWW-LSU-40 11 11 14 1.08 Unknown None R -
6-Sep-19 RG_MIWW-LSU-41 11 10 13 1.24 Unknown None R -
6-Sep-19 RG_MIWW-LSU-42 12 11 15 1.08 Unknown None R -
6-Sep-19 RG_MIWW-LSU-43 12 12 16 1.08 Unknown None R -
6-Sep-19 RG_MIWW-LSU-44 12 12 16 1.06 Unknown None R -
7-Sep-19 RG_MIWW-LSU-45 12 12 17 1.01 Unknown None R -
7-Sep-19 RG_MIWW-LSU-46 12 12 17 1.12 Unknown None R -
7-Sep-19 RG_MIWW-LSU-47 13 12 18 1.02 Unknown None R -
7-Sep-19 RG_MIWW-LSU-48 12 12 15 0.934 Unknown None R -
7-Sep-19 RG_MIWW-LSU-49 12 11 14 0.981 Unknown None R -
7-Sep-19 RG_MIWW-LSU-50 8.20 7.90 3.95 0.801 Unknown None R -
7-Sep-19 RG_MIWW-LSU-51 12 11 15 1.06 Unknown None R -
7-Sep-19 RG_MIWW-LSU-52 14 13 24 1.00 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.
 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

- - -

Mean
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- - -

Mean
Median

SD
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-

Minimum
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-

-

Mean
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- - -
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

7-Sep-19 RG_MIWW-LSU-53 12 11 14 1.05 Unknown None R -
7-Sep-19 RG_MIWW-LSU-54 11 11 12 1.01 Unknown None R -
7-Sep-19 RG_MIWW-LSU-55 11 11 12 1.06 Unknown None R -
7-Sep-19 RG_MIWW-LSU-56 8.60 8.10 5.41 1.02 Unknown None R -
7-Sep-19 RG_MIWW-LSU-57 11 10 12 1.14 Unknown None R -
7-Sep-19 RG_MIWW-LSU-58 11 10 10 0.957 Unknown None R -
7-Sep-19 RG_MIWW-LSU-59 13 12 19 1.06 Unknown None R -
7-Sep-19 RG_MIWW-LSU-60 13 13 20 1.04 Unknown None R -
7-Sep-19 RG_MIWW-LSU-61 12 11 16 1.12 Unknown None R -
7-Sep-19 RG_MIWW-LSU-62 8.00 7.60 4.40 1.00 Unknown None R -
7-Sep-19 RG_MIWW-LSU-63 11 11 12 1.04 Unknown None R -
7-Sep-19 RG_MIWW-LSU-64 11 11 13 1.02 Unknown None R -
7-Sep-19 RG_MIWW-LSU-65 11 11 13 1.04 Unknown None R -
7-Sep-19 RG_MIWW-LSU-66 8.30 7.90 5.18 1.05 Unknown None R -
7-Sep-19 RG_MIWW-LSU-67 8.80 8.30 6.34 1.11 Unknown None R -
8-Sep-19 RG_MIWW-LSU-68 8.10 7.60 4.37 0.995 Unknown None R -
8-Sep-19 RG_MIWW-LSU-69 13 12 18 1.10 Unknown None R -
8-Sep-19 RG_MIWW-LSU-70 12 11 14 1.03 Unknown None R -
8-Sep-19 RG_MIWW-LSU-71 14 13 23 1.06 Unknown None R -
8-Sep-19 RG_MIWW-LSU-72 9.20 8.70 6.87 1.04 Unknown None R -
8-Sep-19 RG_MIWW-LSU-73 11 10 9.54 0.954 Unknown None R -
8-Sep-19 RG_MIWW-LSU-74 13 12 19 1.11 Unknown None R -
8-Sep-19 RG_MIWW-LSU-75 12 11 15 1.08 Unknown None R -
8-Sep-19 RG_MIWW-LSU-76 16 15 31 0.960 Unknown None R -
8-Sep-19 RG_MIWW-LSU-77 11 11 13 1.06 Unknown None R -
8-Sep-19 RG_MIWW-LSU-78 13 12 16 0.922 Unknown None R -
8-Sep-19 RG_MIWW-LSU-79 11 11 12 1.02 Unknown None R -
8-Sep-19 RG_MIWW-LSU-80 12 11 14 0.961 Unknown None R -
8-Sep-19 RG_MIWW-LSU-81 11 11 11 0.923 Unknown None R -
8-Sep-19 RG_MIWW-LSU-82 8.90 8.40 6.14 1.04 Unknown None R -
8-Sep-19 RG_MIWW-LSU-83 12 11 14 1.00 Unknown None R -
8-Sep-19 RG_MIWW-LSU-84 11 10 11 1.02 Unknown None R -
8-Sep-19 RG_MIWW-LSU-85 8.20 7.80 4.71 0.993 Unknown None R -

83 83 83 83
11 10 13 1.07
11 11 13 1.06

1.56 1.49 5.17 0.109
0.172 0.164 0.568 0.0120
8.00 7.60 3.95 0.801
16 15 31 1.56

8-May-19 RG_AQU1-LSU-104 5.30 5.20 1.60 1.14 Unknown (Immature) None R -
8-May-19 RG_AQU1-LSU-105 9.20 8.90 4.90 0.695 Unknown (Immature) None R -
8-May-19 RG_AQU1-LSU-106 8.40 8.10 4.50 0.847 Unknown (Immature) None R -
8-May-19 RG_AQU1-LSU-107 6.40 6.20 2.60 1.09 Unknown (Immature) None R -
8-May-19 RG_AQU1-LSU-108 4.80 4.60 1.20 1.23 Unknown (Immature) None R -
8-May-19 RG_AQU1-LSU-109 5.80 5.60 1.90 1.08 Unknown (Immature) None R -
8-May-19 RG_AQU1-LSU-110 5.80 5.70 1.90 1.03 Unknown None R -
8-May-19 RG_AQU1-LSU-111 5.30 5.20 1.70 1.21 Unknown None R -
8-May-19 RG_AQU1-LSU-112 6.80 6.60 3.30 1.15 Unknown None R -
8-May-19 RG_AQU1-LSU-113 5.10 4.90 1.30 1.10 Unknown None R -
8-May-19 RG_AQU1-LSU-114 5.20 4.90 1.40 1.19 Unknown None R -
8-May-19 RG_AQU1-LSU-115 5.00 4.80 1.20 1.09 Unknown None R -
8-May-19 RG_AQU1-LSU-116 5.10 4.90 1.30 1.10 Unknown None R -
8-May-19 RG_AQU1-LSU-117 5.50 5.30 1.60 1.07 Unknown None R -
8-May-19 RG_AQU1-LSU-118 4.80 4.70 0.900 0.867 Unknown None R -
8-May-19 RG_AQU1-LSU-119 4.90 4.70 1.00 0.963 Unknown None R -
14-May-19 RG_AQU1-LSU-01 15 15 32 1.05 Unknown None R -
14-May-19 RG_AQU1-LSU-02 11 10 9.80 0.980 Unknown None R -
14-May-19 RG_AQU1-LSU-03 7.80 7.40 4.80 1.18 Unknown None R -
14-May-19 RG_AQU1-LSU-04 15 15 34 1.09 Unknown None R -
14-May-19 RG_AQU1-LSU-05 8.60 8.20 4.70 0.852 Unknown None R -
14-May-19 RG_AQU1-LSU-06 4.80 4.60 1.00 1.03 Unknown None R -
14-May-19 RG_AQU1-LSU-07 5.30 5.00 1.20 0.960 Unknown None R -
14-May-19 RG_AQU1-LSU-08 8.40 7.90 4.60 0.933 Unknown None R -
14-May-19 RG_AQU1-LSU-09 5.20 5.00 0.900 0.720 Unknown None R -
14-May-19 RG_AQU1-LSU-10 4.70 4.50 1.10 1.21 Unknown None R -
14-May-19 RG_AQU1-LSU-100 9.80 9.40 8.80 1.06 Unknown None R -
14-May-19 RG_AQU1-LSU-101 7.20 6.80 3.50 1.11 Unknown None R -
14-May-19 RG_AQU1-LSU-102 9.30 8.80 7.50 1.10 Unknown None R -
14-May-19 RG_AQU1-LSU-103 8.70 8.20 5.20 0.943 Unknown None R -
14-May-19 RG_AQU1-LSU-11 10 9.90 10 1.03 Unknown None R -
14-May-19 RG_AQU1-LSU-12 10 9.80 10 1.06 Unknown None R -
14-May-19 RG_AQU1-LSU-13 13 13 21 0.956 Unknown None R -
14-May-19 RG_AQU1-LSU-14 12 11 14 0.970 Unknown None R -
14-May-19 RG_AQU1-LSU-15 11 11 10 0.864 Unknown None R -
14-May-19 RG_AQU1-LSU-16 9.30 8.80 7.60 1.12 Unknown None R -
14-May-19 RG_AQU1-LSU-17 10 9.50 8.80 1.03 Unknown None R -
14-May-19 RG_AQU1-LSU-18 7.30 7.00 4.60 1.34 Unknown None R -
14-May-19 RG_AQU1-LSU-19 11 11 13 1.09 Unknown None R -
14-May-19 RG_AQU1-LSU-20 11 11 13 1.00 Unknown None R -
14-May-19 RG_AQU1-LSU-21 15 14 27 0.963 Unknown None R -
14-May-19 RG_AQU1-LSU-22 8.30 7.90 5.10 1.03 Unknown None R -
14-May-19 RG_AQU1-LSU-23 11 11 13 1.03 Unknown None R -
14-May-19 RG_AQU1-LSU-24 10 9.60 8.80 0.995 Unknown None R -
14-May-19 RG_AQU1-LSU-25 10 9.60 9.40 1.06 Unknown None R -
14-May-19 RG_AQU1-LSU-26 9.80 9.40 8.90 1.07 Unknown None R -
14-May-19 RG_AQU1-LSU-27 9.50 9.10 7.10 0.942 Unknown None R -
14-May-19 RG_AQU1-LSU-28 11 10 12 1.07 Unknown None R -
14-May-19 RG_AQU1-LSU-29 8.40 8.00 5.40 1.05 Unknown None R -
14-May-19 RG_AQU1-LSU-30 9.10 8.60 6.90 1.08 Unknown None R -
14-May-19 RG_AQU1-LSU-31 9.80 9.50 8.10 0.945 Unknown None R -
14-May-19 RG_AQU1-LSU-32 8.40 8.00 5.40 1.05 Unknown None R -
14-May-19 RG_AQU1-LSU-33 7.80 7.50 4.80 1.14 Unknown None R -
14-May-19 RG_AQU1-LSU-34 10 10 9.80 0.980 Unknown None R -
14-May-19 RG_AQU1-LSU-35 11 10 12 1.10 Unknown None R -
14-May-19 RG_AQU1-LSU-36 8.80 8.50 6.40 1.04 Unknown None R -
14-May-19 RG_AQU1-LSU-37 9.80 9.50 8.60 1.00 Unknown None R -
14-May-19 RG_AQU1-LSU-38 9.50 9.10 7.30 0.969 Unknown None R -
14-May-19 RG_AQU1-LSU-39 15 14 30 1.00 Unknown None R -
14-May-19 RG_AQU1-LSU-40 9.90 9.50 8.50 0.991 Unknown None R -
14-May-19 RG_AQU1-LSU-41 8.30 7.90 6.10 1.24 Unknown None R -
14-May-19 RG_AQU1-LSU-42 9.10 8.60 6.90 1.08 Unknown None R -
14-May-19 RG_AQU1-LSU-43 5.10 4.80 1.20 1.09 Unknown None R -
14-May-19 RG_AQU1-LSU-44 8.30 7.90 5.40 1.10 Unknown None R -
14-May-19 RG_AQU1-LSU-45 5.30 5.10 1.50 1.13 Unknown None R -
14-May-19 RG_AQU1-LSU-46 5.00 4.80 1.40 1.27 Unknown None R -
14-May-19 RG_AQU1-LSU-47 7.60 7.20 4.20 1.13 Unknown None R -
14-May-19 RG_AQU1-LSU-48 10 9.50 8.90 1.04 Unknown None R -
14-May-19 RG_AQU1-LSU-49 7.90 7.50 5.20 1.23 Unknown None R -
14-May-19 RG_AQU1-LSU-50 9.00 8.50 7.70 1.25 Unknown None R -
14-May-19 RG_AQU1-LSU-51 9.20 8.60 7.20 1.13 Unknown None R -
14-May-19 RG_AQU1-LSU-52 9.40 8.90 7.30 1.04 Unknown None R -
14-May-19 RG_AQU1-LSU-53 11 10 11 1.10 Unknown None R -
14-May-19 RG_AQU1-LSU-54 11 10 13 1.19 Unknown None R -
14-May-19 RG_AQU1-LSU-55 8.40 8.00 5.60 1.09 Unknown None R -
14-May-19 RG_AQU1-LSU-56 11 10 12 1.10 Unknown None R -
14-May-19 RG_AQU1-LSU-57 8.50 8.00 5.80 1.13 Unknown None R -
14-May-19 RG_AQU1-LSU-58 9.10 8.80 6.10 0.895 Unknown None R -
14-May-19 RG_AQU1-LSU-59 8.40 8.00 5.10 0.996 Unknown None R -
14-May-19 RG_AQU1-LSU-60 9.20 8.80 7.60 1.12 Unknown None R -
14-May-19 RG_AQU1-LSU-61 10 9.90 10 1.03 Unknown None R -
14-May-19 RG_AQU1-LSU-62 10 9.90 10 1.03 Unknown None R -
14-May-19 RG_AQU1-LSU-63 9.30 8.90 6.10 0.865 Unknown None R -
14-May-19 RG_AQU1-LSU-64 9.80 9.40 6.60 0.795 Unknown None R -
14-May-19 RG_AQU1-LSU-65 9.50 9.10 7.80 1.04 Unknown None R -
14-May-19 RG AQU1-LSU-66 8.80 8.40 6.40 1.08 Unknown None R -
14-May-19 RG AQU1-LSU-67 8.90 8.50 6.70 1.09 Unknown None R -
14-May-19 RG_AQU1-LSU-68 9.40 9.00 7.60 1.04 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.
 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

14-May-19 RG_AQU1-LSU-69 10 9.60 9.20 1.04 Unknown None R -
14-May-19 RG_AQU1-LSU-70 8.60 8.20 6.10 1.11 Unknown None R -
14-May-19 RG_AQU1-LSU-71 9.90 9.50 8.90 1.04 Unknown None R -
14-May-19 RG_AQU1-LSU-72 9.80 9.50 9.30 1.08 Unknown None R -
14-May-19 RG_AQU1-LSU-73 10 9.50 9.50 1.11 Unknown None R -
14-May-19 RG_AQU1-LSU-74 9.30 8.90 7.30 1.04 Unknown None R -
14-May-19 RG_AQU1-LSU-75 9.60 9.20 7.80 1.00 Unknown None R -
14-May-19 RG_AQU1-LSU-76 9.80 9.40 8.60 1.04 Unknown None R -
14-May-19 RG_AQU1-LSU-77 9.30 8.90 7.40 1.05 Unknown None R -
14-May-19 RG_AQU1-LSU-78 9.10 8.70 7.30 1.11 Unknown None R -
14-May-19 RG_AQU1-LSU-79 9.40 8.90 7.40 1.05 Unknown None R -
14-May-19 RG_AQU1-LSU-80 9.00 8.50 6.20 1.01 Unknown None R -
14-May-19 RG_AQU1-LSU-81 9.20 8.80 6.60 0.968 Unknown None R -
14-May-19 RG_AQU1-LSU-82 9.10 8.60 7.60 1.19 Unknown None R -
14-May-19 RG_AQU1-LSU-83 8.40 8.00 5.90 1.15 Unknown None R -
14-May-19 RG_AQU1-LSU-84 8.90 8.30 5.40 0.944 Unknown None R -
14-May-19 RG_AQU1-LSU-85 9.50 9.40 8.20 0.987 Unknown None R -
14-May-19 RG_AQU1-LSU-86 9.80 9.40 8.20 0.987 Unknown None R -
14-May-19 RG_AQU1-LSU-87 5.30 5.00 1.40 1.12 Unknown None R -
14-May-19 RG_AQU1-LSU-88 7.80 7.50 4.60 1.09 Unknown None R -
14-May-19 RG_AQU1-LSU-89 9.70 9.40 8.10 0.975 Unknown None R -
14-May-19 RG_AQU1-LSU-90 7.50 7.20 4.30 1.15 Unknown None R -
14-May-19 RG_AQU1-LSU-91 9.70 9.20 7.90 1.01 Unknown None R -
14-May-19 RG_AQU1-LSU-92 10 9.80 9.40 0.999 Unknown None R -
14-May-19 RG_AQU1-LSU-93 9.30 8.70 6.40 0.972 Unknown None R -
14-May-19 RG_AQU1-LSU-94 9.20 8.70 6.80 1.03 Unknown None R -
14-May-19 RG_AQU1-LSU-95 5.50 5.30 1.50 1.01 Unknown None R -
14-May-19 RG_AQU1-LSU-96 5.20 4.90 1.70 1.44 Unknown None R -
14-May-19 RG_AQU1-LSU-97 11 10 12 1.10 Unknown None R -
14-May-19 RG_AQU1-LSU-98 8.30 7.90 5.40 1.10 Unknown None R -
14-May-19 RG_AQU1-LSU-99 8.20 7.80 4.50 0.948 Unknown None R -

119 119 119 119
8.78 8.39 7.30 1.05
9.20 8.70 6.80 1.05
2.26 2.14 5.64 0.108

0.207 0.196 0.517 0.00992
4.70 4.50 0.900 0.695
15 15 34 1.44

5-Sep-19 RG_AQU1-LSU-01 14 14 35 1.41 Unknown None R -
5-Sep-19 RG_AQU1-LSU-02 10 9.50 10 1.18 Unknown None R -
5-Sep-19 RG_AQU1-LSU-03 11 10 12 1.11 Unknown Caudal fin erosion R -
5-Sep-19 RG_AQU1-LSU-04 11 11 13 1.11 Unknown None R -
5-Sep-19 RG_AQU1-LSU-05 13 12 20 1.10 Unknown None R -
5-Sep-19 RG_AQU1-LSU-06 11 10 12 1.11 Unknown None R -
5-Sep-19 RG_AQU1-LSU-07 8.20 7.90 4.91 0.996 Unknown None R -
5-Sep-19 RG_AQU1-LSU-08 12 11 17 1.22 Unknown None R -
5-Sep-19 RG_AQU1-LSU-09 8.10 7.90 5.02 1.02 Unknown None R -
5-Sep-19 RG_AQU1-LSU-11 12 11 17 1.21 Unknown None R -
5-Sep-19 RG_AQU1-LSU-12 14 13 27 1.24 Unknown None R -
6-Sep-19 RG_AQU1-LSU-13 8.90 8.50 6.12 0.997 Unknown Caudal fin erosion R -
6-Sep-19 RG_AQU1-LSU-15 12 11 17 1.21 Unknown None R -
6-Sep-19 RG_AQU1-LSU-16 10 9.50 11 1.25 Unknown None R -
6-Sep-19 RG_AQU1-LSU-17 11 11 13 1.15 Unknown None R -
6-Sep-19 RG_AQU1-LSU-19 9.60 9.20 10 1.32 Unknown None R -
6-Sep-19 RG_AQU1-LSU-21 8.90 8.60 8.13 1.28 Unknown None R -
6-Sep-19 RG_AQU1-LSU-23 13 12 22 1.25 Unknown None R -
6-Sep-19 RG_AQU1-LSU-25 10 9.60 11 1.23 Unknown None R -
6-Sep-19 RG_AQU1-LSU-26 9.80 9.40 9.93 1.20 Unknown None R -
6-Sep-19 RG_AQU1-LSU-28 9.90 9.60 9.86 1.11 Unknown None R -
6-Sep-19 RG_AQU1-LSU-29 11 11 16 1.19 Unknown None R -
6-Sep-19 RG_AQU1-LSU-30 8.40 8.10 7.88 1.48 Unknown None R -
6-Sep-19 RG_AQU1-LSU-31 11 11 14 1.11 Unknown None R -
6-Sep-19 RG_AQU1-LSU-32 8.90 8.40 7.33 1.24 Unknown None R -
6-Sep-19 RG_AQU1-LSU-33 11 11 13 1.14 Unknown None R -
6-Sep-19 RG_AQU1-LSU-37 12 11 16 1.21 Unknown None R -
6-Sep-19 RG_AQU1-LSU-38 11 11 13 1.15 Unknown None R -
6-Sep-19 RG_AQU1-LSU-40 8.30 8.00 5.68 1.11 Unknown None R -
6-Sep-19 RG_AQU1-LSU-44 13 12 18 1.09 Unknown None R -
6-Sep-19 RG_AQU1-LSU-47 8.20 7.80 5.34 1.13 Unknown None R -
6-Sep-19 RG_AQU1-LSU-50 8.60 8.30 6.79 1.19 Unknown None R -
7-Sep-19 RG_AQU1-LSU-53 11 11 14 1.16 Unknown None R -
7-Sep-19 RG_AQU1-LSU-58 8.10 7.90 4.92 0.998 Unknown None R Possible tapeworm
7-Sep-19 RG_AQU1-LSU-59 11 11 13 1.09 Unknown None R -
8-Sep-19 RG_AQU1-LSU-60 8.10 7.80 5.44 1.15 Unknown None R -
8-Sep-19 RG_AQU1-LSU-61 8.80 8.50 6.41 1.04 Unknown None R -
8-Sep-19 RG_AQU1-LSU-64 11 11 13 1.08 Unknown None R -
8-Sep-19 RG_AQU1-LSU-66 8.10 7.80 5.12 1.08 Unknown None R -
8-Sep-19 RG_AQU1-LSU-68 8.10 7.80 5.13 1.08 Unknown None R -
8-Sep-19 RG_AQU1-LSU-69 8.40 8.20 6.27 1.14 Unknown None R Possible tapeworm

41 41 41 41
10 9.78 12 1.16
10 9.60 11 1.15

1.66 1.55 6.33 0.102
0.259 0.242 0.989 0.0159
8.10 7.80 4.91 0.996
14 14 35 1.48

RG_ERST 8-May-19 RG_ERST-LSU-04 15 14 27 0.926 Male None R -
10-Sep-19 ERWSF-LSU-01 19 18 55 0.895 Unknown None R -
10-Sep-19 ERWSF-LSU-02 18 17 50 1.08 Unknown None R -
12-Sep-19 ERWSF-LSU-04 14 13 21 0.959 Unknown None R -

3 3 3 3
17 16 42 0.978
18 17 50 0.959

2.73 2.72 18 0.0940
1.58 1.57 11 0.0542
14 13 21 0.895
19 18 55 1.08

8-May-19 RG_STPD-LSU-100 5.70 5.40 1.20 0.762 Unknown None R -
8-May-19 RG_STPD-LSU-101 5.60 5.30 1.10 0.739 Unknown None R -
8-May-19 RG_STPD-LSU-102 7.00 6.70 2.60 0.864 Unknown None R -
8-May-19 RG_STPD-LSU-103 5.80 5.60 1.57 0.894 Unknown None R -
8-May-19 RG_STPD-LSU-104 7.30 6.90 3.21 0.977 Unknown None R -
8-May-19 RG_STPD-LSU-105 7.10 7.00 2.87 0.837 Unknown None R -
8-May-19 RG_STPD-LSU-106 6.00 5.80 1.73 0.887 Unknown None R -
8-May-19 RG_STPD-LSU-107 6.80 6.50 2.78 1.01 Unknown Cut in caudal fin R -
8-May-19 RG_STPD-LSU-108 5.90 5.50 1.61 0.968 Unknown None R -
8-May-19 RG_STPD-LSU-109 6.50 6.10 2.09 0.921 Unknown None R -
8-May-19 RG_STPD-LSU-11 6.80 6.40 2.25 0.858 Unknown None R -
8-May-19 RG_STPD-LSU-110 6.20 5.90 1.81 0.881 Unknown None R -
8-May-19 RG_STPD-LSU-111 5.90 5.60 1.55 0.883 Unknown None R -
8-May-19 RG_STPD-LSU-112 8.20 7.80 4.62 0.974 Unknown None R -
8-May-19 RG_STPD-LSU-12 6.50 6.30 2.27 0.908 Unknown None R -
8-May-19 RG_STPD-LSU-13 8.40 8.00 5.01 0.979 Unknown None R -
8-May-19 RG_STPD-LSU-14 7.60 7.30 3.48 0.895 Unknown None R -
8-May-19 RG_STPD-LSU-15 7.20 7.00 2.25 0.656 Unknown None R -
8-May-19 RG_STPD-LSU-16 6.80 6.60 2.73 0.950 Unknown None R -
8-May-19 RG_STPD-LSU-17 5.60 5.40 1.41 0.895 Unknown None R -
8-May-19 RG_STPD-LSU-18 7.00 6.60 2.68 0.932 Unknown None R -
8-May-19 RG_STPD-LSU-19 5.70 5.50 1.27 0.763 Unknown None R -
8-May-19 RG_STPD-LSU-20 6.70 6.30 1.90 0.760 Unknown None R -
8-May-19 RG_STPD-LSU-21 6.00 5.70 1.82 0.983 Unknown None R -
8-May-19 RG_STPD-LSU-22 6.60 6.30 2.49 0.996 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

- - -
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-

- -
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SD
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-
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-
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- - -
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-
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

8-May-19 RG_STPD-LSU-23 5.80 5.50 1.49 0.896 Unknown None R -
8-May-19 RG_STPD-LSU-24 7.20 6.80 3.03 0.964 Unknown None R -
8-May-19 RG_STPD-LSU-25 6.90 6.60 2.52 0.877 Unknown None R -
8-May-19 RG_STPD-LSU-26 6.70 6.40 2.34 0.893 Unknown None R -
8-May-19 RG_STPD-LSU-27 6.00 5.60 1.53 0.871 Unknown None R -
8-May-19 RG_STPD-LSU-28 5.70 5.50 1.55 0.932 Unknown None R -
8-May-19 RG_STPD-LSU-29 8.30 7.90 4.51 0.915 Unknown None R -
8-May-19 RG_STPD-LSU-30 8.10 7.80 4.56 0.961 Unknown None R -
8-May-19 RG_STPD-LSU-31 7.20 6.90 3.33 1.01 Unknown None R -
8-May-19 RG_STPD-LSU-32 7.20 6.90 3.28 0.998 Unknown None R -
8-May-19 RG_STPD-LSU-33 7.40 7.10 3.54 0.989 Unknown None R -
8-May-19 RG_STPD-LSU-34 8.40 8.00 4.54 0.887 Unknown None R -
8-May-19 RG_STPD-LSU-35 10 9.80 8.76 0.931 Unknown None R -
8-May-19 RG_STPD-LSU-36 12 11 13 0.945 Male None R -
8-May-19 RG_STPD-LSU-37 9.80 9.30 7.45 0.926 Unknown None R -
8-May-19 RG_STPD-LSU-38 12 12 14 0.920 Male None R -
8-May-19 RG_STPD-LSU-39 6.80 6.40 - - Unknown None R -
8-May-19 RG_STPD-LSU-40 9.70 9.10 7.07 0.938 Unknown None R -
8-May-19 RG_STPD-LSU-41 8.00 7.40 4.22 1.04 Unknown None R -
8-May-19 RG_STPD-LSU-42 6.90 6.60 - - Unknown None R -
8-May-19 RG_STPD-LSU-43 8.20 7.80 3.46 0.729 Unknown None R -
8-May-19 RG_STPD-LSU-44 6.80 6.60 2.60 0.904 Unknown None R -
8-May-19 RG_STPD-LSU-45 5.70 5.40 1.48 0.940 Unknown None R -
8-May-19 RG_STPD-LSU-46 7.20 6.80 2.81 0.894 Unknown None R -
8-May-19 RG_STPD-LSU-47 7.10 6.80 3.24 1.03 Unknown None R -
8-May-19 RG_STPD-LSU-48 8.20 7.90 4.54 0.921 Unknown None R -
8-May-19 RG_STPD-LSU-49 7.60 7.20 3.45 0.924 Unknown None R -
8-May-19 RG_STPD-LSU-50 6.50 6.20 2.16 0.906 Unknown None R -
8-May-19 RG_STPD-LSU-51 7.00 6.70 2.62 0.871 Unknown None R -
8-May-19 RG_STPD-LSU-52 7.60 7.30 4.16 1.07 Unknown None R -
8-May-19 RG_STPD-LSU-53 7.80 7.30 4.03 1.04 Unknown None R -
8-May-19 RG_STPD-LSU-54 6.30 6.00 2.14 0.991 Unknown None R -
8-May-19 RG_STPD-LSU-55 10 9.50 8.68 1.01 Unknown None R -
8-May-19 RG_STPD-LSU-56 7.20 6.80 2.81 0.894 Unknown None R -
8-May-19 RG_STPD-LSU-57 5.70 5.40 1.38 0.876 Unknown None R -
8-May-19 RG_STPD-LSU-58 8.20 7.90 5.00 1.01 Unknown None R -
8-May-19 RG_STPD-LSU-59 9.10 8.80 5.47 0.803 Unknown None R -
8-May-19 RG_STPD-LSU-60 6.30 6.00 1.48 0.685 Unknown None R -
8-May-19 RG_STPD-LSU-61 11 11 13 1.09 Unknown None R -
8-May-19 RG_STPD-LSU-62 7.50 7.40 3.34 0.824 Unknown None R -
8-May-19 RG_STPD-LSU-63 8.10 7.70 4.04 0.885 Unknown None R -
8-May-19 RG_STPD-LSU-64 11 10 8.40 0.792 Unknown None R -
8-May-19 RG_STPD-LSU-65 6.60 6.30 2.15 0.860 Unknown None R -
8-May-19 RG_STPD-LSU-66 7.60 7.20 3.50 0.938 Unknown None R -
8-May-19 RG_STPD-LSU-67 7.70 7.20 3.70 0.991 Unknown None R -
8-May-19 RG_STPD-LSU-68 5.00 4.80 0.900 0.814 Unknown None R -
8-May-19 RG_STPD-LSU-69 6.70 6.40 2.60 0.992 Unknown None R -
8-May-19 RG_STPD-LSU-70 9.50 9.10 6.70 0.889 Unknown (Immature) None R -
8-May-19 RG_STPD-LSU-71 9.80 9.40 7.40 0.891 Unknown None R -
8-May-19 RG_STPD-LSU-72 8.20 7.80 4.10 0.864 Unknown None R -
8-May-19 RG_STPD-LSU-73 7.00 6.60 2.50 0.870 Unknown None R -
8-May-19 RG_STPD-LSU-74 7.70 7.30 3.60 0.925 Unknown None R -
8-May-19 RG_STPD-LSU-75 7.10 6.80 3.00 0.954 Unknown None R -
8-May-19 RG_STPD-LSU-76 7.50 7.00 3.20 0.933 Unknown None R -
8-May-19 RG_STPD-LSU-77 7.50 7.20 3.50 0.938 Unknown None R -
8-May-19 RG_STPD-LSU-78 7.60 7.30 3.20 0.823 Unknown None R -
8-May-19 RG_STPD-LSU-79 10 9.60 9.10 1.03 Unknown None R -
8-May-19 RG_STPD-LSU-80 9.90 9.40 9.00 1.08 Unknown None R -
8-May-19 RG_STPD-LSU-81 11 9.90 8.40 0.866 Unknown None R -
8-May-19 RG_STPD-LSU-82 11 9.80 9.80 1.04 Unknown None R -
8-May-19 RG_STPD-LSU-83 12 11 12 0.927 Unknown (Immature) Deformed caudal fin R -
8-May-19 RG_STPD-LSU-84 7.40 7.00 3.20 0.933 Unknown (Immature) None R -
8-May-19 RG_STPD-LSU-85 7.50 7.00 3.40 0.991 Unknown None R -
8-May-19 RG_STPD-LSU-86 8.50 8.00 4.70 0.918 Unknown None R -
8-May-19 RG_STPD-LSU-87 9.10 8.60 5.20 0.818 Unknown None R -
8-May-19 RG_STPD-LSU-88 7.60 7.30 3.60 0.925 Unknown (Immature) None R -
8-May-19 RG_STPD-LSU-89 7.00 6.70 2.40 0.798 Unknown None R -
8-May-19 RG_STPD-LSU-90 9.70 9.20 8.10 1.04 Unknown None R -
8-May-19 RG_STPD-LSU-91 7.60 7.40 3.40 0.839 Unknown None R -
8-May-19 RG_STPD-LSU-92 7.20 6.80 2.50 0.795 Unknown None R -
8-May-19 RG_STPD-LSU-93 8.30 7.80 3.90 0.822 Unknown None R -
8-May-19 RG_STPD-LSU-94 6.20 5.80 1.60 0.820 Unknown None R -
8-May-19 RG_STPD-LSU-95 8.10 7.80 4.20 0.885 Unknown None R -
8-May-19 RG_STPD-LSU-96 7.60 7.20 3.30 0.884 Unknown None R -
8-May-19 RG_STPD-LSU-97 7.30 6.90 2.70 0.822 Unknown None R -
8-May-19 RG_STPD-LSU-98 6.00 5.70 1.30 0.702 Unknown None R -
8-May-19 RG_STPD-LSU-99 6.10 5.80 1.60 0.820 Unknown None R -

102 102 100 100
7.59 7.23 3.93 0.906
7.25 6.95 3.21 0.907
1.51 1.43 2.77 0.0868

0.149 0.141 0.277 0.00868
5.00 4.80 0.900 0.656
12 12 14 1.09

5-Sep-19 RG_STPD-LSU-01 11 10 12 1.11 Unknown None R -
5-Sep-19 RG_STPD-LSU-02 11 10 12 1.10 Unknown None R -
5-Sep-19 RG_STPD-LSU-03 9.40 9.10 7.99 1.06 Unknown None R -
5-Sep-19 RG_STPD-LSU-04 10 9.80 12 1.29 Unknown None R Worms
5-Sep-19 RG_STPD-LSU-05 12 11 15 1.07 Unknown None R -
5-Sep-19 RG_STPD-LSU-06 9.20 8.90 7.50 1.06 Unknown None R -
5-Sep-19 RG_STPD-LSU-07 12 12 15 0.918 Unknown None R -
5-Sep-19 RG_STPD-LSU-08 9.80 9.30 8.32 1.03 Unknown None R -
5-Sep-19 RG_STPD-LSU-09 14 13 23 0.955 Unknown None R -
5-Sep-19 RG_STPD-LSU-10 9.90 9.40 11 1.27 Unknown None R Worms
5-Sep-19 RG_STPD-LSU-11 12 11 14 0.962 Unknown None R -
5-Sep-19 RG_STPD-LSU-12 10 9.50 8.38 0.977 Unknown None R -
5-Sep-19 RG_STPD-LSU-13 15 14 26 0.958 Unknown None R -
5-Sep-19 RG_STPD-LSU-14 9.50 8.90 10 1.45 Unknown None R Worms
5-Sep-19 RG_STPD-LSU-15 10 9.70 10 1.11 Unknown None R -
5-Sep-19 RG_STPD-LSU-16 14 13 24 1.04 Unknown None R -
5-Sep-19 RG_STPD-LSU-17 11 11 13 1.04 Unknown None R -
5-Sep-19 RG_STPD-LSU-18 13 12 19 1.07 Unknown None R -
5-Sep-19 RG_STPD-LSU-19 14 13 28 1.19 Unknown None R Worms
5-Sep-19 RG_STPD-LSU-20 12 11 16 1.15 Unknown None R Worms
5-Sep-19 RG_STPD-LSU-21 14 13 28 1.21 Unknown None R -
5-Sep-19 RG_STPD-LSU-23 8.90 8.30 6.02 1.05 Unknown None R -
5-Sep-19 RG_STPD-LSU-24 9.60 9.20 7.94 1.02 Unknown None R -
5-Sep-19 RG_STPD-LSU-25 8.80 8.40 6.71 1.13 Unknown None R -
5-Sep-19 RG_STPD-LSU-26 8.60 8.10 5.53 1.04 Unknown None R -
5-Sep-19 RG_STPD-LSU-27 11 10 10 0.978 Unknown None R -
5-Sep-19 RG_STPD-LSU-28 11 10 9.70 0.941 Unknown None R -
5-Sep-19 RG_STPD-LSU-29 8.90 8.50 6.73 1.10 Unknown None R -
5-Sep-19 RG_STPD-LSU-31 8.40 8.10 4.48 0.843 Unknown None R -
5-Sep-19 RG_STPD-LSU-32 9.70 9.40 7.76 0.934 Unknown None R -
5-Sep-19 RG_STPD-LSU-33 8.40 8.00 5.29 1.03 Unknown None R -
5-Sep-19 RG_STPD-LSU-35 9.90 9.40 9.13 1.10 Unknown None R -
5-Sep-19 RG_STPD-LSU-36 10 9.40 9.70 1.17 Unknown None R -
5-Sep-19 RG_STPD-LSU-39 8.70 8.30 5.75 1.01 Unknown None R -
5-Sep-19 RG_STPD-LSU-40 8.40 8.00 4.89 0.955 Unknown None R -
5-Sep-19 RG_STPD-LSU-41 9.60 9.00 8.02 1.10 Unknown None R -
5-Sep-19 RG_STPD-LSU-42 8.50 8.10 5.57 1.05 Unknown None R -
5-Sep-19 RG STPD-LSU-43 8.50 8.20 5.55 1.01 Unknown None R -
5-Sep-19 RG STPD-LSU-45 9.60 9.20 8.45 1.08 Unknown None R -
5-Sep-19 RG_STPD-LSU-47 11 10 8.73 0.873 Unknown None R -
5-Sep-19 RG_STPD-LSU-48 8.70 8.40 6.27 1.06 Unknown None R -
5-Sep-19 RG_STPD-LSU-49 16 15 34 1.02 Unknown None R Worms
5-Sep-19 RG_STPD-LSU-50 10 9.60 8.30 0.938 Unknown None R -
5-Sep-19 RG_STPD-LSU-51 9.10 8.80 7.08 1.04 Unknown None R -

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.
 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

5-Sep-19 RG_STPD-LSU-54 9.40 8.80 6.59 0.967 Unknown None R -
5-Sep-19 RG_STPD-LSU-55 13 12 19 1.01 Unknown None R -
5-Sep-19 RG_STPD-LSU-56 8.40 8.00 5.24 1.02 Unknown None R -
5-Sep-19 RG_STPD-LSU-57 9.20 8.70 7.05 1.07 Unknown None R -
5-Sep-19 RG_STPD-LSU-58 10 9.60 9.29 1.05 Unknown None R -
5-Sep-19 RG_STPD-LSU-59 8.90 8.50 6.33 1.03 Unknown None R -
5-Sep-19 RG_STPD-LSU-62 13 12 17 0.976 Unknown None R -
5-Sep-19 RG_STPD-LSU-64 9.10 8.90 7.42 1.05 Unknown None R -
5-Sep-19 RG_STPD-LSU-66 10 9.60 8.88 1.00 Unknown None R -
5-Sep-19 RG_STPD-LSU-69 9.20 8.70 7.15 1.09 Unknown None R -
5-Sep-19 RG_STPD-LSU-71 9.80 9.40 8.53 1.03 Unknown None R -
5-Sep-19 RG_STPD-LSU-72 8.70 8.20 5.86 1.06 Unknown None R -
5-Sep-19 RG_STPD-LSU-73 10 9.70 9.53 1.04 Unknown Lesion on face R -
5-Sep-19 RG_STPD-LSU-75 8.60 8.30 5.22 0.912 Unknown None R Worms
5-Sep-19 RG_STPD-LSU-80 10 9.10 7.82 1.04 Unknown None R -
5-Sep-19 RG_STPD-LSU-83 8.50 8.20 5.12 0.928 Unknown None R -
5-Sep-19 RG_STPD-LSU-84 9.40 8.90 6.98 0.991 Unknown None R -
5-Sep-19 RG_STPD-LSU-85 8.10 7.60 3.98 0.907 Unknown None R -
5-Sep-19 RG_STPD-LSU-88 8.70 8.40 6.37 1.07 Unknown None R -
5-Sep-19 RG_STPD-LSU-93 9.60 9.30 8.04 0.999 Unknown None R -
5-Sep-19 RG_STPD-LSU-95 10 9.60 9.79 1.11 Unknown None R -
5-Sep-19 RG_STPD-LSU-96 9.20 8.80 6.88 1.01 Unknown None R -
5-Sep-19 RG_STPD-LSU-97 10 9.90 11 1.08 Unknown None R -
5-Sep-19 RG_STPD-LSU-99 7.90 7.60 4.54 1.03 Unknown None R -

68 68 68 68
10 9.69 10 1.04

9.75 9.30 8.31 1.04
1.73 1.67 6.36 0.0967

0.209 0.202 0.771 0.0117
7.90 7.60 3.98 0.843
16 15 34 1.45

8-May-19 RG_EROL-LSU-01 6.90 6.60 3.01 1.05 Unknown None R Maybe juvenile
8-May-19 RG_EROL-LSU-02 7.70 7.40 4.27 1.05 Unknown None R Maybe juvenile
8-May-19 RG_EROL-LSU-03 11 11 14 1.17 Unknown None R -
8-May-19 RG_EROL-LSU-04 11 10 12 1.05 Unknown None R -
9-May-19 RG_EROL-LSU-05 6.40 6.20 2.41 1.01 Unknown None R -
9-May-19 RG_EROL-LSU-06 6.20 6.00 2.09 0.968 Unknown None R -
11-May-19 RG_EROL-LSU-07 22 21 - - Unknown None R -
11-May-19 RG_EROL-LSU-08 5.10 4.90 - - Unknown None R -
11-May-19 RG_EROL-LSU-09 4.30 4.10 - - Unknown None R -
14-May-19 RG_EROL-LSU-10 4.50 3.70 0.150 0.286 Unknown None R -
14-May-19 RG_EROL-LSU-11 7.00 6.80 3.07 0.976 Unknown None R -
14-May-19 RG_EROL-LSU-12 14 14 - - Unknown None R No tubercles
14-May-19 RG_EROL-LSU-13 7.00 6.70 3.71 1.23 Unknown None R -
14-May-19 RG_EROL-LSU-14 13 12 20 1.06 Unknown None R No tubercles
14-May-19 RG_EROL-LSU-15 8.00 7.60 4.72 1.08 Unknown None R -
14-May-19 RG_EROL-LSU-16 4.00 3.80 0.590 1.08 Unknown None R -

14-May-19 RG_EROL-LSU-17 14 14 31 1.22 Male None R
Red bands, 

tubercles, and milt
14-May-19 RG_EROL-LSU-18 11 10 11 1.14 Unknown None R -
14-May-19 RG_EROL-LSU-19 9.20 8.90 8.31 1.18 Unknown None R -
14-May-19 RG_EROL-LSU-20 11 10 16 1.42 Unknown None R -
15-May-19 RG_EROL-LSU-22 15 14 33 1.20 Male None R -
15-May-19 RG_EROL-LSU-23 12 11 15 1.13 Male None R -
15-May-19 RG_EROL-LSU-24 9.00 8.40 6.40 1.08 Unknown None R -
16-May-19 RG_EROL-LSU-25 7.10 6.80 3.34 1.06 Unknown None R -
16-May-19 RG_EROL-LSU-26 9.60 8.80 8.74 1.28 Unknown None R -
16-May-19 RG_EROL-LSU-27 7.50 7.10 3.78 1.06 Unknown None R -
16-May-19 RG_EROL-LSU-28 10 9.80 10 1.07 Unknown None M -
16-May-19 RG_EROL-LSU-29 10 9.90 11 1.13 Unknown None M -
16-May-19 RG_EROL-LSU-30 15 14 32 1.05 Male None R -
16-May-19 RG_EROL-LSU-31 17 17 52 1.16 Male None R -
16-May-19 RG_EROL-LSU-32 19 18 62 1.14 Female None M -
16-May-19 RG_EROL-LSU-33 12 11 15 1.12 Unknown None M -
16-May-19 RG_EROL-LSU-34 15 14 28 0.958 Unknown None M -
16-May-19 RG_EROL-LSU-35 15 14 28 1.09 Male None R -
16-May-19 RG_EROL-LSU-36 19 18 70 1.24 Male None R -
16-May-19 RG_EROL-LSU-37 18 17 60 1.20 Female None M -
16-May-19 RG_EROL-LSU-38 11 11 15 1.20 Unknown None M -
16-May-19 RG_EROL-LSU-39 7.00 6.70 3.41 1.14 Unknown None R -
16-May-19 RG_EROL-LSU-40 8.00 7.60 3.35 0.762 Unknown None R -
16-May-19 RG_EROL-LSU-41 8.60 8.20 5.74 1.04 Unknown None R -
16-May-19 RG_EROL-LSU-42 15 14 29 0.992 Male None R -
16-May-19 RG_EROL-LSU-43 6.20 5.90 2.12 1.03 Unknown None R -

42 42 38 38
11 10 17 1.08
10 9.85 11 1.08

4.42 4.21 18 0.172
0.682 0.649 2.96 0.0280
4.00 3.70 0.150 0.286
22 21 70 1.42

8-Sep-19 RG_EROL-LSU-01 11 10 11 0.938 Unknown None R -
8-Sep-19 RG_EROL-LSU-02 12 11 15 1.00 Unknown None R -
8-Sep-19 RG_EROL-LSU-03 14 14 22 0.825 Unknown None R -
8-Sep-19 RG_EROL-LSU-04 12 11 14 1.03 Unknown No dorsal fin R -
8-Sep-19 RG_EROL-LSU-05 9.60 9.10 8.36 1.11 Unknown None R -
9-Sep-19 RG_EROL-LSU-07 10 9.80 11 1.12 Unknown None R -
9-Sep-19 RG_EROL-LSU-08 11 10 12 1.14 Unknown None R -
9-Sep-19 RG_EROL-LSU-09 8.70 8.30 6.00 1.05 Unknown None R -
9-Sep-19 RG_EROL-LSU-10 8.60 8.10 6.02 1.13 Unknown None R -
9-Sep-19 RG_EROL-LSU-11 11 10 12 1.03 Unknown None R -
10-Sep-19 RG_EROL-LSU-12 10 9.50 8.87 1.03 Unknown None R -
10-Sep-19 RG_EROL-LSU-13 9.00 8.50 6.62 1.08 Unknown None R -
10-Sep-19 RG_EROL-LSU-16 9.10 8.60 6.61 1.04 Unknown None R -
10-Sep-19 RG_EROL-LSU-17 13 13 20 0.977 Unknown None R -
11-Sep-19 RG_EROL-LSU-19 11 10 11 1.06 Unknown None R -
11-Sep-19 RG_EROL-LSU-21 8.60 8.20 5.35 0.969 Unknown None R -

16 16 16 16
11 10 11 1.03
11 10 11 1.04

1.66 1.64 4.85 0.0809
0.415 0.410 1.21 0.0202
8.60 8.10 5.35 0.825
14 14 22 1.14

17-May-19 RG_DOMRS-LSU-01 18 17 58 1.20 Female None R -
17-May-19 RG_DOMRS-LSU-02 14 13 25 1.14 Female None R -
17-May-19 RG_DOMRS-LSU-03 16 15 34 1.03 Male None R -
17-May-19 RG_DOMRS-LSU-04 16 15 42 1.27 Female None R -
17-May-19 RG_DOMRS-LSU-05 18 17 61 1.22 Female None R -
17-May-19 RG_DOMRS-LSU-06 16 15 32 0.987 Female None R -
17-May-19 RG_DOMRS-LSU-07 17 16 41 1.00 Male None R -
17-May-19 RG_DOMRS-LSU-08 15 14 30 1.12 Female None R -
17-May-19 RG_DOMRS-LSU-09 16 15 37 1.07 Male None R -
17-May-19 RG_DOMRS-LSU-10 16 15 39 1.18 Male None R -
17-May-19 RG_DOMRS-LSU-11 18 16 46 1.04 Male None R -
17-May-19 RG_DOMRS-LSU-12 15 15 36 1.16 Male None R -
17-May-19 RG_DOMRS-LSU-13 12 11 15 1.07 Unknown None R -

13 13 13 13
16 15 38 1.11
16 15 37 1.12

1.78 1.60 12 0.0893
0.494 0.444 3.43 0.0248

12 11 15 0.987
18 17 61 1.27

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

Minimum
Maximum

RG_EROL

- - -

Maximum

Total sample size
Mean

Median
SD
SE

Total sample size
Mean

Median
SD
SE

Minimum

-

- - - -

Total sample size

- - - -

Mean
Median

SD
SE

Minimum

-

Mean
Median

SD
SE

Minimum
Maximum

Maximum

Total sample size

- - -

RG_DOMRS

Mine-
exposed

MU5

RG_STPD
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

7-Sep-19 DOMRS-LSU-02 10 9.60 11 1.27 Unknown None R -
7-Sep-19 DOMRS-LSU-03 13 13 21 1.03 Unknown None R -
8-Sep-19 DOMRS-LSU-07 8.70 8.20 6.05 1.10 Unknown None R -
8-Sep-19 DOMRS-LSU-08 8.10 7.80 5.73 1.21 Unknown Caudal fin split R -
8-Sep-19 DOMRS-LSU-09 12 11 16 1.16 Unknown None R -
8-Sep-19 DOMRS-LSU-11 12 12 18 1.16 Unknown None R -
8-Sep-19 DOMRS-LSU-12 12 12 19 1.12 Unknown None R -
9-Sep-19 DOMRS-LSU-14 11 10 11 0.974 Unknown None R -
9-Sep-19 DOMRS-LSU-15 14 13 26 1.12 Unknown None R -
9-Sep-19 DOMRS-LSU-16 12 11 16 1.22 Unknown None R -
10-Sep-19 DOMRS-LSU-17 10 9.60 10 1.16 Unknown None R -
10-Sep-19 DOMRS-LSU-18 11 10 12 1.07 Unknown None R -
10-Sep-19 DOMRS-LSU-19 20 19 72 1.08 Unknown None R -
10-Sep-19 DOMRS-LSU-20 18 17 55 1.04 Unknown None R -

14 14 14 14
12 12 21 1.12
12 11 16 1.12

3.30 3.13 19 0.0812
0.882 0.835 5.08 0.0217
8.10 7.80 5.73 0.974
20 19 72 1.27

6-Sep-19 RG_FLOX-LSU-01 12 11 14 1.06 Unknown None R -
6-Sep-19 RG_FLOX-LSU-02 9.20 8.80 6.58 0.966 Unknown None R -
6-Sep-19 RG_FLOX-LSU-03 10 9.80 10 1.09 Unknown None R -
6-Sep-19 RG_FLOX-LSU-04 9.90 9.50 8.73 1.02 Unknown None R -
6-Sep-19 RG_FLOX-LSU-05 13 12 19 1.06 Unknown None R -
6-Sep-19 RG_FLOX-LSU-06 10 9.60 9.40 1.06 Unknown None R -
6-Sep-19 RG_FLOX-LSU-07 9.70 9.00 8.11 1.11 Unknown None R -
6-Sep-19 RG_FLOX-LSU-08 11 10 11 1.08 Unknown None R -
6-Sep-19 RG_FLOX-LSU-09 12 11 14 1.01 Unknown None R -
6-Sep-19 RG_FLOX-LSU-10 12 11 16 1.05 Unknown None R -
6-Sep-19 RG_FLOX-LSU-11 10 9.80 11 1.17 Unknown None R -
6-Sep-19 RG_FLOX-LSU-12 11 11 13 1.06 Unknown None R -

6-Sep-19 RG_FLOX-LSU-13 8.20 7.60 4.91 1.12 Unknown Red dot on side of body R -

6-Sep-19 RG_FLOX-LSU-14 11 11 12 0.981 Unknown None R -
6-Sep-19 RG_FLOX-LSU-16 11 10 12 1.10 Unknown None R -
6-Sep-19 RG_FLOX-LSU-17 13 12 19 1.06 Unknown None R -
6-Sep-19 RG_FLOX-LSU-18 9.50 8.90 6.99 0.991 Unknown None R -
6-Sep-19 RG_FLOX-LSU-19 9.30 8.60 7.12 1.12 Unknown None R -
6-Sep-19 RG_FLOX-LSU-20 9.50 9.00 7.21 0.989 Unknown None R -
6-Sep-19 RG_FLOX-LSU-21 11 11 12 0.999 Unknown None R -
6-Sep-19 RG_FLOX-LSU-22 9.50 9.00 7.19 0.986 Unknown None R -
6-Sep-19 RG_FLOX-LSU-23 10 9.70 8.10 0.887 Unknown None R -
6-Sep-19 RG_FLOX-LSU-24 8.90 8.30 6.05 1.06 Unknown None R -
6-Sep-19 RG_FLOX-LSU-25 9.40 8.90 6.89 0.977 Unknown None R -
6-Sep-19 RG_FLOX-LSU-26 11 11 12 1.05 Unknown None R -
6-Sep-19 RG_FLOX-LSU-27 12 11 14 1.08 Unknown None R -
6-Sep-19 RG_FLOX-LSU-28 10 9.70 9.55 1.05 Unknown None R -
6-Sep-19 RG_FLOX-LSU-29 11 9.90 10 1.05 Unknown None R -
6-Sep-19 RG_FLOX-LSU-30 8.50 8.10 5.64 1.06 Unknown None R -
6-Sep-19 RG_FLOX-LSU-31 10 9.60 9.15 1.03 Unknown None R -
6-Sep-19 RG_FLOX-LSU-32 8.70 8.30 5.56 0.972 Unknown None R -
6-Sep-19 RG_FLOX-LSU-33 8.30 7.80 5.02 1.06 Unknown None R -
6-Sep-19 RG_FLOX-LSU-35 8.90 8.40 6.40 1.08 Unknown None R -
6-Sep-19 RG_FLOX-LSU-38 11 10 12 1.18 Unknown None R -
6-Sep-19 RG_FLOX-LSU-39 13 12 16 0.926 Unknown None R -
6-Sep-19 RG_FLOX-LSU-40 12 11 16 1.23 Unknown None R -
6-Sep-19 RG_FLOX-LSU-42 11 11 13 1.05 Unknown None R -
6-Sep-19 RG_FLOX-LSU-43 11 10 12 1.06 Unknown None R -
6-Sep-19 RG_FLOX-LSU-44 12 11 14 1.01 Unknown None R -
6-Sep-19 RG_FLOX-LSU-45 12 12 15 1.01 Unknown None R -
6-Sep-19 RG_FLOX-LSU-46 9.50 9.20 8.13 1.04 Unknown None R -
6-Sep-19 RG_FLOX-LSU-47 13 12 19 1.00 Unknown None R -
6-Sep-19 RG_FLOX-LSU-48 11 10 12 1.10 Unknown None R -
6-Sep-19 RG_FLOX-LSU-49 13 12 18 1.07 Unknown None R -
6-Sep-19 RG_FLOX-LSU-50 13 12 20 1.11 Unknown None R -
6-Sep-19 RG_FLOX-LSU-51 9.00 8.60 6.49 1.02 Unknown None R -
6-Sep-19 RG_FLOX-LSU-52 12 11 14 0.981 Unknown None R -
6-Sep-19 RG_FLOX-LSU-53 15 14 29 1.03 Unknown None R -
6-Sep-19 RG_FLOX-LSU-54 9.40 8.80 7.17 1.05 Unknown None R -
6-Sep-19 RG_FLOX-LSU-55 9.70 9.30 7.59 0.943 Unknown None R -
6-Sep-19 RG_FLOX-LSU-56 11 11 13 1.06 Unknown None R -
6-Sep-19 RG_FLOX-LSU-57 11 11 12 1.04 Unknown None R -
6-Sep-19 RG_FLOX-LSU-58 9.60 9.10 7.72 1.02 Unknown None R -
6-Sep-19 RG_FLOX-LSU-59 11 11 14 1.11 Unknown None R -
6-Sep-19 RG_FLOX-LSU-60 9.90 9.50 7.25 0.845 Unknown None R -
6-Sep-19 RG_FLOX-LSU-61 10 9.60 10 1.16 Unknown None R -
6-Sep-19 RG_FLOX-LSU-62 10 9.70 9.07 0.993 Unknown None R -
6-Sep-19 RG_FLOX-LSU-63 15 15 30 0.999 Unknown None R -
6-Sep-19 RG_FLOX-LSU-65 9.00 8.50 6.27 1.02 Unknown None R -
6-Sep-19 RG_FLOX-LSU-66 8.50 8.10 5.48 1.03 Unknown None R -
6-Sep-19 RG_FLOX-LSU-67 9.40 9.00 7.32 1.00 Unknown None R -
6-Sep-19 RG_FLOX-LSU-68 9.50 9.00 7.15 0.981 Unknown Caudal fin ripped R -
6-Sep-19 RG_FLOX-LSU-69 11 10 12 1.19 Unknown None R -
6-Sep-19 RG_FLOX-LSU-70 9.40 8.80 7.04 1.03 Unknown None R -
7-Sep-19 RG_FLOX-LSU-100 10 9.90 9.41 0.969 Unknown None R -
7-Sep-19 RG_FLOX-LSU-71 11 10 12 1.20 Unknown None R -
7-Sep-19 RG_FLOX-LSU-72 10 9.60 9.67 1.09 Unknown None R -
7-Sep-19 RG_FLOX-LSU-73 8.40 8.00 5.78 1.13 Unknown None R -

7-Sep-19 RG_FLOX-LSU-74 8.30 8.00 5.13 1.00 Unknown Red spot on operculum R -

7-Sep-19 RG_FLOX-LSU-76 11 11 13 0.915 Unknown None R -
7-Sep-19 RG_FLOX-LSU-77 13 13 22 1.08 Unknown None R -
7-Sep-19 RG_FLOX-LSU-78 9.20 8.90 7.50 1.06 Unknown None R -
7-Sep-19 RG_FLOX-LSU-79 9.00 8.50 6.14 0.999 Unknown None R -
7-Sep-19 RG_FLOX-LSU-80 11 11 15 1.22 Unknown None R -
7-Sep-19 RG_FLOX-LSU-81 10 9.70 8.80 0.965 Unknown None R -

7-Sep-19 RG_FLOX-LSU-82 13 12 19 1.07 Unknown Bleeding around mouth R -

7-Sep-19 RG_FLOX-LSU-83 13 12 18 1.03 Unknown None R -
7-Sep-19 RG_FLOX-LSU-84 10 9.80 9.27 0.984 Unknown None R -
7-Sep-19 RG_FLOX-LSU-85 11 10 11 0.990 Unknown None R -
7-Sep-19 RG_FLOX-LSU-86 12 11 14 0.952 Unknown None R -
7-Sep-19 RG_FLOX-LSU-88 16 15 39 1.12 Unknown None R Red on fins
7-Sep-19 RG_FLOX-LSU-89 11 10 12 1.04 Unknown None R -
7-Sep-19 RG_FLOX-LSU-90 11 11 13 1.13 Unknown None R -
7-Sep-19 RG_FLOX-LSU-91 10 9.90 11 1.11 Unknown None R -
7-Sep-19 RG_FLOX-LSU-92 12 11 16 1.07 Unknown None R -
7-Sep-19 RG_FLOX-LSU-93 9.70 9.20 8.02 1.03 Unknown None R -
7-Sep-19 RG_FLOX-LSU-94 11 11 13 0.992 Unknown None R -
7-Sep-19 RG_FLOX-LSU-95 10 9.50 11 1.24 Unknown None R -
7-Sep-19 RG_FLOX-LSU-96 10 9.40 9.81 1.18 Unknown None R -
7-Sep-19 RG_FLOX-LSU-97 11 11 13 1.07 Unknown None R -
7-Sep-19 RG_FLOX-LSU-98 10 9.90 8.89 0.916 Unknown None R -
7-Sep-19 RG_FLOX-LSU-99 9.60 8.80 7.83 1.15 Unknown None R -

92 92 92 92
11 10 12 1.05
10 9.90 11 1.05

1.51 1.44 5.60 0.0746
0.157 0.150 0.584 0.00777
8.20 7.60 4.91 0.845
16 15 39 1.24

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

Maximum

Total sample size

- - - -

Mean
Median

SD
SE

Minimum

Total sample size

- - - -

Mean
Median

SD
SE

Minimum

RG_FLOX

Maximum

RG_DOMRS
Mine-

exposed
MU5

Reference
Outside of 

MU1 to MU6
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

13-May-19 RG_FLA1-LSU-01 9.00 8.40 5.70 0.962 Unknown None R -
13-May-19 RG_FLA1-LSU-02 12 12 15 0.925 Male None R -

13-May-19 RG_FLA1-LSU-03 9.20 7.80 6.90 1.45 Unknown
Caudal fin ripped to 

peduncle
R -

13-May-19 RG_FLA1-LSU-04 8.50 8.10 5.00 0.941 Unknown None R -
13-May-19 RG_FLA1-LSU-05 7.10 6.80 3.10 0.986 Unknown None R -
13-May-19 RG_FLA1-LSU-06 5.10 4.70 1.20 1.16 Unknown None R -
13-May-19 RG_FLA1-LSU-07 5.60 5.20 1.60 1.14 Unknown None R -
13-May-19 RG_FLA1-LSU-08 5.50 5.20 1.50 1.07 Unknown None R -
15-May-19 RG_FLA1-LSU-09 8.50 8.00 4.80 0.938 Unknown None R -
15-May-19 RG_FLA1-LSU-10 5.30 5.00 1.20 0.960 Unknown None R -
15-May-19 RG_FLA1-LSU-11 9.80 9.30 7.90 0.982 Unknown None R -
15-May-19 RG_FLA1-LSU-12 5.70 5.40 1.60 1.02 Unknown None R -
15-May-19 RG_FLA1-LSU-13 8.50 8.00 4.80 0.938 Unknown None R -
15-May-19 RG_FLA1-LSU-14 8.80 8.40 5.20 0.877 Unknown None R -
15-May-19 RG_FLA1-LSU-15 5.70 5.40 1.70 1.08 Unknown None R -
15-May-19 RG_FLA1-LSU-16 6.30 6.00 2.20 1.02 Unknown None R -
15-May-19 RG_FLA1-LSU-17 5.00 4.70 1.00 0.963 Unknown None R -
15-May-19 RG_FLA1-LSU-18 6.20 5.80 1.70 0.871 Unknown None R -
15-May-19 RG_FLA1-LSU-19 9.30 8.60 6.20 0.975 Unknown None R -
15-May-19 RG_FLA1-LSU-20 4.40 4.20 0.700 0.945 Unknown None R -
15-May-19 RG_FLA1-LSU-21 8.90 8.40 5.70 0.962 Unknown None R -
15-May-19 RG_FLA1-LSU-22 7.90 7.50 4.10 0.972 Unknown None R -
15-May-19 RG_FLA1-LSU-23 5.70 5.40 1.60 1.02 Unknown None R -
15-May-19 RG_FLA1-LSU-24 5.50 5.20 1.30 0.925 Unknown None R -
15-May-19 RG_FLA1-LSU-25 5.50 5.10 1.30 0.980 Unknown None R -
20-May-19 RG_FLA1-LSU-28 5.80 5.60 1.50 0.854 Unknown None R -
20-May-19 RG_FLA1-LSU-29 13 13 21 1.03 Male None R Tubercles
20-May-19 RG_FLA1-LSU-30 8.20 7.80 4.50 0.948 Unknown None R -
20-May-19 RG_FLA1-LSU-31 6.70 6.40 2.80 1.07 Unknown None R -
20-May-19 RG_FLA1-LSU-32 7.90 7.40 4.10 1.01 Unknown None R -
20-May-19 RG_FLA1-LSU-33 6.40 6.10 2.00 0.881 Unknown None R -
20-May-19 RG_FLA1-LSU-34 5.90 5.70 1.60 0.864 Unknown None R -
20-May-19 RG_FLA1-LSU-35 6.40 6.20 2.20 0.923 Unknown None R Leech by left eye
20-May-19 RG_FLA1-LSU-36 9.00 8.50 3.70 0.602 Unknown None R Very skinny
20-May-19 RG_FLA1-LSU-37 11 11 11 0.950 Unknown None R -
20-May-19 RG_FLA1-LSU-38 8.70 8.40 5.20 0.877 Unknown None R -
20-May-19 RG_FLA1-LSU-39 5.60 5.40 1.50 0.953 Unknown None R -
20-May-19 RG_FLA1-LSU-40 4.80 4.60 1.00 1.03 Unknown None R -
20-May-19 RG_FLA1-LSU-41 5.30 5.00 1.10 0.880 Unknown None R -
20-May-19 RG_FLA1-LSU-42 5.20 5.00 1.10 0.880 Unknown None R -
20-May-19 RG_FLA1-LSU-43 5.40 5.20 1.20 0.853 Unknown None R -
20-May-19 RG_FLA1-LSU-44 5.60 5.40 1.30 0.826 Unknown None R -
20-May-19 RG_FLA1-LSU-45 6.10 5.80 1.80 0.923 Unknown None R -
20-May-19 RG_FLA1-LSU-46 5.40 5.20 1.30 0.925 Unknown None R -
20-May-19 RG_FLA1-LSU-47 4.60 4.40 0.900 1.06 Unknown None R -
20-May-19 RG_FLA1-LSU-48 8.00 7.70 3.90 0.854 Unknown None R -
20-May-19 RG_FLA1-LSU-49 5.10 4.90 1.20 1.02 Unknown None R -
20-May-19 RG_FLA1-LSU-50 9.20 7.70 5.90 1.29 Unknown None R -
20-May-19 RG_FLA1-LSU-51 8.40 7.90 4.80 0.974 Unknown None R -
20-May-19 RG_FLA1-LSU-52 4.60 4.40 1.00 1.17 Unknown None R -
20-May-19 RG_FLA1-LSU-53 8.90 8.50 6.70 1.09 Unknown None R -
20-May-19 RG_FLA1-LSU-54 5.80 5.50 1.40 0.841 Unknown None R -
20-May-19 RG_FLA1-LSU-55 5.50 5.20 1.50 1.07 Unknown None R -
20-May-19 RG_FLA1-LSU-56 4.60 4.40 0.900 1.06 Unknown None R -
20-May-19 RG_FLA1-LSU-57 5.60 5.40 1.70 1.08 Unknown None R -
20-May-19 RG_FLA1-LSU-58 5.40 5.20 1.30 0.925 Unknown None R -
20-May-19 RG_FLA1-LSU-59 7.70 7.40 4.00 0.987 Unknown None R -
20-May-19 RG_FLA1-LSU-60 4.60 4.40 0.900 1.06 Unknown None R -
20-May-19 RG_FLA1-LSU-61 5.70 5.50 1.60 0.962 Unknown None R -
20-May-19 RG_FLA1-LSU-62 5.70 5.40 1.60 1.02 Unknown None R -
20-May-19 RG_FLA1-LSU-63 4.60 4.40 0.900 1.06 Unknown None R -
20-May-19 RG_FLA1-LSU-64 4.40 4.40 1.10 1.29 Unknown Caudal fin eroded/chewed R -
20-May-19 RG_FLA1-LSU-65 5.50 5.30 1.30 0.873 Unknown None R -
20-May-19 RG_FLA1-LSU-66 5.80 5.50 1.50 0.902 Unknown None R Leeches on back
20-May-19 RG_FLA1-LSU-67 5.10 4.90 1.00 0.850 Unknown None R -
20-May-19 RG_FLA1-LSU-68 5.50 5.30 1.50 1.01 Unknown None R -
20-May-19 RG_FLA1-LSU-69 6.20 5.90 2.00 0.974 Unknown None R -
20-May-19 RG_FLA1-LSU-70 6.00 5.80 1.80 0.923 Unknown None R -
20-May-19 RG_FLA1-LSU-71 6.40 6.10 2.20 0.969 Unknown None R -
20-May-19 RG_FLA1-LSU-72 4.20 4.10 0.700 1.02 Unknown None R -
20-May-19 RG_FLA1-LSU-73 5.50 5.30 1.60 1.07 Unknown None R -
20-May-19 RG_FLA1-LSU-74 5.50 5.30 1.50 1.01 Unknown None R -
20-May-19 RG_FLA1-LSU-75 5.50 5.30 1.50 1.01 Unknown None R -
20-May-19 RG_FLA1-LSU-76 4.10 3.90 0.600 1.01 Unknown None R -
20-May-19 RG_FLA1-LSU-77 4.40 4.30 0.700 0.880 Unknown None R -
20-May-19 RG_FLA1-LSU-78 5.40 5.20 1.20 0.853 Unknown None R -
21-May-19 RG_FLA1-LSU-79 8.90 8.40 6.40 1.08 Male None R -
21-May-19 RG_FLA1-LSU-80 5.50 5.20 1.50 1.07 Unknown None R -
21-May-19 RG_FLA1-LSU-81 4.60 4.30 0.800 1.01 Unknown None R -
21-May-19 RG_FLA1-LSU-82 4.50 4.30 0.700 0.880 Unknown None R -
21-May-19 RG_FLA1-LSU-83 5.20 4.70 1.10 1.06 Unknown Deformed caudal area R -
21-May-19 RG_FLA1-LSU-84 4.70 4.50 0.800 0.878 Unknown None R -
21-May-19 RG_FLA1-LSU-88 13 13 21 1.08 Unknown None M Red bands
23-May-19 RG_FLA1-LSU-89 14 13 21 1.05 Male None R -
23-May-19 RG_FLA1-LSU-90 13 13 22 1.07 Male None R -
23-May-19 RG_FLA1-LSU-91 7.00 6.80 2.00 0.636 Unknown None R -
23-May-19 RG_FLA1-LSU-92 6.00 5.80 1.80 0.923 Unknown None R -
23-May-19 RG_FLA1-LSU-93 5.50 5.20 1.60 1.14 Unknown None R -
23-May-19 RG_FLA1-LSU-94 5.00 4.80 1.20 1.09 Unknown None R -
23-May-19 RG_FLA1-LSU-95 5.40 5.10 1.50 1.13 Unknown None R -
23-May-19 RG_FLA1-LSU-96 6.30 5.90 1.90 0.925 Unknown None R -
23-May-19 RG_FLA1-LSU-97 5.90 5.70 1.70 0.918 Unknown None R -
23-May-19 RG_FLA1-LSU-98 5.20 5.00 1.00 0.800 Unknown None R -
23-May-19 RG_FLA1-LSU-99 6.90 5.60 1.70 0.968 Unknown None R -

94 94 94 94
6.62 6.27 3.33 0.981
5.70 5.40 1.60 0.973
2.19 2.03 4.46 0.119

0.226 0.210 0.460 0.0122
4.10 3.90 0.600 0.602
14 13 22 1.45

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

- - -

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

-

Reference RG_FLA1
Outside of 

MU1 to MU6
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Table D.7:  Non-lethal Measurements for non-YOY Longnose Sucker Collected from Reference and Mine-
exposed Lentic Areas, 2019

Management 
Unit

Exposure 
Type

Lentic Area ID
Processing 

Date
Fish ID

Total 
Length 

(cm)

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition
Factor (K)

Sex Abnormalities (DELT) a
Fate (M= 

mortality, R= 
released)

Comments

5-Sep-19 RG_FLA1-LSU-01 12 12 26 1.74 Unknown None R -
5-Sep-19 RG_FLA1-LSU-02 12 12 32 2.09 Unknown None R -
5-Sep-19 RG_FLA1-LSU-03 11 10 12 1.10 Unknown None R -
5-Sep-19 RG_FLA1-LSU-04 11 9.90 11 1.08 Unknown None R -
5-Sep-19 RG_FLA1-LSU-05 10 10 10 1.04 Unknown None R -
5-Sep-19 RG_FLA1-LSU-06 12 11 16 1.06 Unknown None R -
5-Sep-19 RG_FLA1-LSU-07 10 9.70 11 1.16 Unknown None R -
5-Sep-19 RG_FLA1-LSU-08 10 9.40 9.89 1.19 Unknown None R -
5-Sep-19 RG_FLA1-LSU-09 11 9.90 11 1.12 Unknown None R -

5-Sep-19 RG_FLA1-LSU-10 13 12 20 1.11 Unknown Red spot on operculum R -

5-Sep-19 RG_FLA1-LSU-11 9.70 9.40 8.37 1.01 Unknown None R -
5-Sep-19 RG_FLA1-LSU-12 12 11 15 1.19 Unknown Left pectoral fin split R -
5-Sep-19 RG_FLA1-LSU-13 12 11 15 1.08 Unknown None R -
5-Sep-19 RG_FLA1-LSU-14 13 12 19 1.15 Unknown None R -
5-Sep-19 RG_FLA1-LSU-15 14 13 21 1.04 Unknown None R -
5-Sep-19 RG_FLA1-LSU-16 13 12 19 1.04 Unknown None R -
5-Sep-19 RG_FLA1-LSU-17 11 10 12 1.03 Unknown None R -
5-Sep-19 RG_FLA1-LSU-18 13 12 16 1.04 Unknown None R -
5-Sep-19 RG_FLA1-LSU-19 17 16 44 1.19 Unknown None R -
5-Sep-19 RG_FLA1-LSU-20 12 12 16 1.05 Unknown None R -
5-Sep-19 RG_FLA1-LSU-21 11 11 14 1.12 Unknown None R -
5-Sep-19 RG_FLA1-LSU-22 9.80 9.50 9.20 1.07 Unknown None R -
5-Sep-19 RG_FLA1-LSU-23 9.80 9.40 8.25 0.994 Unknown None R -
5-Sep-19 RG_FLA1-LSU-24 12 11 15 1.06 Unknown None R -

5-Sep-19 RG_FLA1-LSU-25 13 12 17 0.987 Unknown Cut on right side of body R -

5-Sep-19 RG_FLA1-LSU-26 11 10 13 1.24 Unknown None R -
5-Sep-19 RG_FLA1-LSU-27 10 9.40 9.22 1.11 Unknown None R -
5-Sep-19 RG_FLA1-LSU-28 9.70 9.40 12 1.46 Unknown None R -
5-Sep-19 RG_FLA1-LSU-29 11 10 11 1.10 Unknown None R -
5-Sep-19 RG_FLA1-LSU-30 10 9.70 9.88 1.08 Unknown None R -
5-Sep-19 RG_FLA1-LSU-31 8.90 8.40 6.94 1.17 Unknown None R -
5-Sep-19 RG_FLA1-LSU-32 8.50 8.10 6.02 1.13 Unknown None R -
5-Sep-19 RG_FLA1-LSU-33 11 10 10 1.03 Unknown None R -
5-Sep-19 RG_FLA1-LSU-34 8.70 8.20 6.59 1.20 Unknown None R -
5-Sep-19 RG_FLA1-LSU-39 9.20 8.70 7.36 1.12 Unknown None R -
5-Sep-19 RG_FLA1-LSU-43 8.50 8.00 5.66 1.11 Unknown None R -
6-Sep-19 RG_FLA1-LSU-105 11 11 13 1.03 Unknown None R -
6-Sep-19 RG_FLA1-LSU-54 12 11 15 1.12 Unknown None R -
6-Sep-19 RG_FLA1-LSU-55 11 10 11 1.04 Unknown None R -
6-Sep-19 RG_FLA1-LSU-56 9.20 9.00 7.62 1.05 Unknown None R -
6-Sep-19 RG_FLA1-LSU-57 9.90 9.40 8.10 0.975 Unknown None R -
6-Sep-19 RG_FLA1-LSU-58 14 13 34 1.70 Unknown Missing scales R -
6-Sep-19 RG_FLA1-LSU-59 12 12 15 0.974 Unknown None R -
6-Sep-19 RG_FLA1-LSU-61 9.90 9.40 8.50 1.02 Unknown None R -
6-Sep-19 RG_FLA1-LSU-64 13 12 19 1.13 Unknown None R -
6-Sep-19 RG_FLA1-LSU-65 11 11 12 1.04 Unknown None R -
6-Sep-19 RG_FLA1-LSU-66 11 11 12 1.07 Unknown None R -
6-Sep-19 RG_FLA1-LSU-67 11 10 10 1.00 Unknown None R -
6-Sep-19 RG_FLA1-LSU-68 12 12 16 1.06 Unknown None R -
6-Sep-19 RG_FLA1-LSU-71 11 9.90 10 1.08 Unknown Left pectoral fin split R -

6-Sep-19 RG_FLA1-LSU-76 12 11 17 1.19 Unknown
Missing scales; red on 

operculum
R -

6-Sep-19 RG_FLA1-LSU-77 11 11 15 1.18 Unknown Left pectoral fin split R -
6-Sep-19 RG_FLA1-LSU-80 10 9.50 8.47 0.988 Unknown None R -
6-Sep-19 RG_FLA1-LSU-83 11 10 10 1.04 Unknown None R -

6-Sep-19 RG_FLA1-LSU-84 9.80 9.20 8.32 1.07 Unknown
Bleeding on anal and 

pectoral fins
R -

6-Sep-19 RG_FLA1-LSU-85 9.90 9.50 8.33 0.971 Unknown None R -
6-Sep-19 RG_FLA1-LSU-86 11 11 13 1.09 Unknown None R -
6-Sep-19 RG_FLA1-LSU-87 13 12 17 1.02 Unknown None R -
6-Sep-19 RG_FLA1-LSU-88 11 11 12 0.992 Unknown None R -
6-Sep-19 RG_FLA1-LSU-89 12 11 15 1.02 Unknown None R -
6-Sep-19 RG_FLA1-LSU-90 14 13 11 0.492 Unknown None R -
6-Sep-19 RG_FLA1-LSU-91 11 10 10 0.951 Unknown None R -
6-Sep-19 RG_FLA1-LSU-92 12 11 14 1.05 Unknown None R -
6-Sep-19 RG_FLA1-LSU-93 12 10 12 1.15 Unknown None R -
6-Sep-19 RG_FLA1-LSU-95 9.40 8.90 8.52 1.21 Unknown None R -
6-Sep-19 RG_FLA1-LSU-96 10 9.90 9.32 0.960 Unknown None R -
6-Sep-19 RG_FLA1-LSU-98 14 13 21 0.990 Unknown None R -

67 67 67 67
11 11 14 1.11
11 10 12 1.07

1.46 1.32 6.59 0.198
0.178 0.162 0.805 0.0242
8.50 8.00 5.66 0.492
17 16 44 2.09

Notes: ID = identifier; cm = centimetres; g = grams; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; - = no data/not applicable; SD = standard deviation; SE = standard error.

 a A "severe deformity" refers to any deformity of the head, spine, or abdomen, or the incidence of two or more fin deformities (Sanders et al. 1999).

-

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

- - -

Outside of 
MU1 to MU6

Reference RG_FLA1
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Management 

Unit

Exposure 

Type

Lentic Area 

ID

Processin

g Date
Species Fish ID

Total 

Length 

(cm)

Fork 

Length 

(cm)

Body 

Weight 

(g)

Fulton's 

Condition

Factor (K)

11-Sep-19 LND GO13-LOT2-LND-01 8.40 7.90 4.34 0.881
10-Sep-19 MWF GO13-LOT1-MWF-01 5.50 5.30 1.06 0.715
11-Sep-19 MWF GO13-LOT1-MWF-02 5.50 5.30 1.11 0.745
10-Sep-19 MWF GO13-LOT2-MWF-01 7.50 7.20 3.93 1.05
10-Sep-19 MWF GO13-LOT2-MWF-02 4.70 4.30 1.15 1.44
10-Sep-19 MWF GO13-LOT2-MWF-03 7.10 6.50 2.84 1.04
10-Sep-19 MWF GO13-LOT2-MWF-04 5.90 5.50 1.85 1.11
10-Sep-19 MWF GO13-LOT2-MWF-05 6.00 5.60 - -
10-Sep-19 MWF GO13-LOT2-MWF-06 7.10 6.50 2.79 1.02
10-Sep-19 MWF GO13-LOT2-MWF-07 6.50 6.10 2.15 0.945
10-Sep-19 MWF GO13-LOT2-MWF-08 4.90 4.50 0.950 1.04
10-Sep-19 MWF GO13-LOT2-MWF-09 5.60 5.30 1.21 0.815
10-Sep-19 MWF GO13-LOT2-MWF-10 6.60 6.00 2.40 1.11
10-Sep-19 MWF GO13-LOT2-MWF-11 8.10 7.50 6.12 1.45
10-Sep-19 MWF GO13-LOT2-MWF-12 5.70 5.30 1.63 1.09
10-Sep-19 MWF GO13-LOT2-MWF-13 5.80 5.40 2.26 1.44
10-Sep-19 MWF GO13-LOT2-MWF-14 4.50 4.30 1.98 2.48
10-Sep-19 MWF GO13-LOT2-MWF-15 5.50 5.20 1.84 1.31
10-Sep-19 MWF GO13-LOT2-MWF-16 5.60 5.30 1.35 0.907

18 18 17 17
6.01 5.62 2.15 1.16
5.75 5.35 1.85 1.05

0.972 0.889 1.29 0.410
0.229 0.210 0.312 0.099
4.50 4.30 0.950 0.715
8.10 7.50 6.12 2.48

10-Sep-19 WCT GO13-LOT2-WCT-01 12 12 16 1.08
10-Sep-19 WCT GO13-LOT2-WCT-02 13 12 24 1.40
10-Sep-19 WCT GO13-LOT2-WCT-03 5.50 5.30 1.45 0.975
10-Sep-19 WCT GO13-LOT2-WCT-04 3.80 3.60 0.850 1.82
10-Sep-19 WCT GO13-LOT2-WCT-05 11 10 12 1.07
10-Sep-19 WCT GO13-LOT2-WCT-06 13 12 19 1.11
10-Sep-19 WCT GO13-LOT2-WCT-07 5.00 4.60 2.07 2.12
12-Sep-19 WCT GO13-LOT2-WCT-08 11 11 13 1.12

8.00 8.00 8.00 8.00
9.25 8.74 11 1.34
11 11 13 1.12

3.79 3.58 8.80 0.418
1.34 1.27 3.11 0.148
3.80 3.60 0.850 0.975
13 12 24 2.12

8-May-19 RSC RG_STPD-RSC-01 8.00 7.10 4.20 1.17
8-May-19 RSC RG_STPD-RSC-02 8.40 8.20 4.50 0.816

2.00 2.00 2.00 2.00
8.20 7.65 4.35 0.995
8.20 7.65 4.35 0.995

0.283 0.778 0.212 0.253
0.200 0.550 0.150 0.179
8.00 7.10 4.20 0.816
8.40 8.20 4.50 1.17

Mine-exposedMU4 RG_GO13 
(Lotic)

Total sample size

RG_STPDMine-exposedMU5

Maximum

Total sample size

Minimum

SE

SD

Mean

Minimum

Table D.8:  Non-lethal Measurements for Non-target Fish Species Collected from Mine-

exposed Lentic Areas, 2019

Notes: ID = identifier; cm = centimetres; g = grams; MU = Management Unit; LND = longnose dace; MWF = mountain whitefish; WCT = westslope 
cutthroat trout; RSC = redside shiner; SD = standard deviation; SE = standard error.

Total sample size

Mean

Median

SD

SE

Median

SD

SE

Minimum

Maximum

Maximum

Median

Mean



Area P-value <0.1 or Interaction P-value <0.05.
Covariate P-value >0.05.
MOD >25% (or >10% for condition) for EEM endpoints.

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model

c Calculated as the difference in MCT between areas (RG_GO13 [lotic] minus RG_GO13 [lentic]), expressed as a percentage of RG_GO13 (lentic) MCT (except for the K-S test; see footnote d).

e One outlier (RG_GO13-LSU-19; Studentized residual = 6.36) was removed from the analysis.

d Calculated as the maximum difference in the CRFD between areas. A negative difference implies that RG_GO13 (lotic) had a greater number of fish with length measures that were less than where the maximum difference in CRFDs was observed.  A positive difference 
implies that RG_GO13 (lotic) had fewer fish with length measures that were less than where the maximum difference in CRFDs was observed. 

<0.001 Adjusted 
Mean 0.002 -5.4 5.7

Energy 
Storage Condition log[Body Weight (g)] log[Fork Length (cm)]

-111.992.245.87

5.88 -121.992.2769

b The median and adjusted mean are reported for M-W and ANCOVA, respectively, and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data sets overlap) for ANCOVAs where a significant interaction (i.e., 
different slopes) occurs.

Notes: ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-S = Kolmogorov-Smirnov test; M-W = Mann-Whitney U test;  g = grams; < = less than; > = greater than; EEM = Environmental Effects 
Monitoring; MCT = measure of central tendency; CRFD = cumulative relative frequency distribution.

68 e 19 ANCOVA

Indicator Endpoint

Variables Sample Size

Test

ANCOVA Model Statistics

Summary Statistics b Test
P-value 
(Area)

Estimated Minimum 
Detectable Difference (% 

Relative to Reference) 
with α = β = 0.1

Interaction 
Model

Parallel 
Slope 
Model

Covariate 
Value for 

Comparisons a
Response Covariate

RG_GO13 
(Lentic)

RG_GO13 
(Lotic)

Statistic
RG_GO13 

(Lentic)

MOD (%) c,d

Table D.9:  Statistical Comparisons of Non-lethal Endpoints for Young-of-the-year (YOY) Longnose Sucker Captured from Lentic and Lotic Areas within Goddard Marsh (RG_GO13), September 2019

Interaction
P-value

Covariate
P-value

Survival /
Recruitment

Length-frequency 
Distribution Fork Length (cm) - 69

RG_GO13 
(Lotic)

Decrease Increase

- - 0.601 -20 - -19 K-S - - - -

6.00 0.425 7.1 -6.3 6.7Median 5.60

69 19

M-W - - -Fork Length log[Fork Length (cm)] - 69 19

0.338

2.13 0.773 7.3 -19 24
Body Size

0.004 -6.5 6.919 ANCOVA 0.534 <0.001 Adjusted 
Mean

M-W - - - Median 1.99Body Weight Body Weight (g) -



Area P-value <0.1 or Interaction P-value <0.05.

Covariate P-value >0.05.

MOD >25% (or >10% for condition) for EEM endpoints.

c Calculated as the difference in MCT between areas (RG_GO13 [lotic] minus RG_GO13 [lentic]), expressed as a percentage of RG_GO13 (lentic) MCT (except for the K-S test; see footnote d).

e One outlier (RG_GO13-LSU-48; Studentized residual = -5.55) was removed from the analysis.
f One outlier (RG_GO13-LSU-75; Studentized residual = 4.08) was removed from the analysis.

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model.

-5.8

-19

6.2

23

8.60 8.80

6.49 6.38

0.397

4.0

0.782

Adjusted 
Mean

5.4
Adjusted 

Mean

7.53 6.99 -7.1

-5.1
Energy 
Storage

2.3

Interaction
P-value

Covariate
P-value

RG_GO13 
(Lentic)

RG_GO13 
(Lotic)

Decrease Increase

MOD (%) c,d

66

M-W - -

Summary Statistics b

ANCOVA Model Statistics

-1.7

Estimated Minimum 
Detectable Difference (% 

Relative to Reference) 
with α = β = 0.1

Interaction 
Model

Parallel 
Slope 
Model

Covariate 
Value for 

Comparisons a

Test
P-value 
(Area)

-- - 0.400- - -

- - -

Statistic

Length-frequency 
Distribution

Fork Length (cm) K-S -

-

Response Covariate
RG_GO13 

(Lentic)
RG_GO13 

(Lotic)

66 17 -24 -

log[Fork Length (cm)] -Fork Length

Body Weight Body Weight (g) -

0.007 -3.865 e 16 f ANCOVA

Body Size

66 17

17 ANCOVA 0.186 <0.001

Survival /
Recruitment

d Calculated as the maximum difference in the CRFD between areas. A negative difference implies that RG_GO13 (lotic) had a greater number of fish with length measures that were less than where the maximum difference in CRFDs was observed. A positive difference 
implies that RG_GO13 (lotic) had fewer fish with length measures that were less than where the maximum difference in CRFDs was observed. 

b The median and adjusted mean are reported for M-W and ANCOVA, respectively, and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data sets overlap) for ANCOVAs where a significant interaction (i.e., 
different slopes) occurs.

Notes: ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-S = Kolmogorov-Smirnov test; M-W = Mann-Whitney U test;  g = grams; < = less than; > = greater than; EEM = Environmental Effects 
Monitoring; MCT = measure of central tendency; CRFD = cumulative relative frequency distribution.

Table D.10:  Statistical Comparisons of Non-lethal Endpoints for non-YOY Longnose Sucker Captured from Lentic and Lotic Areas within Goddard Marsh (RG_GO13), September 2019

8.95 7.50 7.24 -3.5

Condition log[Body Weight (g)] log[Fork Length (cm)]
8.94<0.0010.819

66 17

M-W Median

Median

-

Indicator Endpoint

Variables Sample Size

Test

0.321



4.80 1.32 0.918 -30
7.40 4.00 4.46 11

Area P-value <0.1 or Interaction P-value <0.05.
Covariate P-value >0.05.
MOD >25% (or >10% for condition) for EEM endpoints.

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model.

c Calculated as the difference in MCT between areas (RG FLOX minus RG FLA1), expressed as a percentage of RG FLA1 MCT (except for the K-S test; see footnote d).

f ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.978 and R2 of parallel slope model = 0.968; a difference <0.02) following Environment Canada (2012).

d Calculated as the maximum difference in the CRFD between areas. A negative difference implies that RG_FLOX had a greater number of fish with length measures that were less than where the maximum difference in CRFDs was observed.  A positive difference implies 
that RG_FLOX had fewer fish with length measures that were less than where the maximum difference in CRFDs was observed. 
e Two outliers (RG_FLOX-LSU-YOY-04; Studentized residual = -4.21 and RG_FLOX-LSU-YOY-05; Studentized residual = -5.34) were removed from the analysis.

2.54 0.210 -3.2 -3.8 3.96.28 Adjusted 
Mean 2.63

Notes: ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-S = Kolmogorov-Smirnov test; M-W = Mann-Whitney U test;  g = grams; < = less than; > = greater than; EEM = Environmental Effects 
Monitoring; MCT = measure of central tendency; CRFD = cumulative relative freqency distribution.

b The median and adjusted mean are reported for M-W and ANCOVA, respectively, and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data sets overlap) for ANCOVAs where a significant interaction (i.e., 
different slopes) occurs.

15 ANCOVA <0.001 <0.001 Predicted 
Mean <0.001

2.70 0.668 -11 -22 28

Energy 
Storage Condition log[Body Weight (g)] log[Fork Length (cm)]

51

M-W - - - Median 3.02
Body Size

-4.3 4.5

51 13 e ANCOVA <0.001f <0.001

Body Weight Body Weight (g) - 51 15

M-W - - -Fork Length log[Fork Length (cm)] - 51 15

- - - -

6.30 0.448 -4.5 -8.2 8.9Median 6.60

Interaction
P-value

Covariate
P-value

Survival /
Recruitment

Length-frequency 
Distribution Fork Length (cm) - 51

RG_FLOX RG_FLOX Decrease Increase

- - 0.216 31 - -15 K-S

Table D.11:  Statistical Comparisons of Non-lethal Endpoints for Young-of-the-year (YOY) Longnose Sucker Captured from Reference Lentic Areas, September 2019

Indicator Endpoint

Variables Sample Size

Test

ANCOVA Model Statistics

Summary Statistics b Test
P-value 
(Area)

MOD (%) c,d

Estimated Minimum 
Detectable Difference (% 

Relative to Reference) 
with α = β = 0.1

Interaction 
Model

Parallel 
Slope 
Model

Covariate 
Value for 

Comparisons 
a

Response Covariate RG_FLA1 RG_FLOX
Statistic RG_FLA1



Area P-value <0.1 or Interaction P-value <0.05.

Covariate P-value >0.05.

MOD >25% (or >10% for condition) for EEM endpoints.

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model.

c Calculated as the difference in MCT between areas (RG_FLOX minus RG_FLA1), expressed as a percentage of RG_FLA1 MCT (except for the K-S test; see footnote d).

- - -

Table D.12:  Statistical Comparisons of Non-lethal Endpoints for non-YOY Longnose Sucker Captured from Reference Lentic Areas, September 2019

Indicator Endpoint

Variables Sample Size

Test

ANCOVA Model Statistics

Summary Statistics b
Test

P-value 
(Location)

MOD (%) c,d

Estimated Minimum 
Detectable Difference (% 

Relative to Reference) 
with α = β = 0.1

Interaction 
Model

Parallel 
Slope 
Model

Covariate 
Value for 

Comparisons a
Response Covariate RG_FLA1 RG_FLOX

Statistic RG_FLA1

-

Interaction
P-value

Covariate
P-value

Survival/
Recruitment

Length-frequency 
Distribution

Fork Length (cm) - 67

RG_FLOX RG_FLOX Decrease Increase

- - 0.102 20 - -92 K-S

10 0.035 -4.8 -5.6 5.9Median 10

Body Weight Body Weight (g) - 67 92

M-W - - -Fork Length log[Fork Length (cm)] - 67 92

11 0.014 -13 -16 20

Energy 
Storage

Condition log[Body Weight (g)] log[Fork Length (cm)]
67

M-W - - - Median 12
Body Size

12 11 0.030 -4.2 -4.8 5.092 ANCOVA 0.729 <0.001 10.2
Adjusted 

Mean

2.8
Adjusted 

Mean
11 11 0.024 -2.6 -2.762 e 92 ANCOVA 0.517

Notes: ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-S = Kolmogorov-Smirnov test; M-W = Mann-Whitney U test;  g = grams; < = less than; > = greater than; EEM = Environmental Effects 
Monitoring; MCT = measure of central tendency; CRFD = cumulative relative freqency distribution.

b The median and adjusted mean are reported for M-W and ANCOVA, respectively, and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data sets overlap) for ANCOVAs where a significant interaction (i.e., 
different slopes) occurs.

d Calculated as the maximum difference in the CRFD between areas. A negative difference implies that RG_FLOX had a greater number of fish with length measures that were less than where the maximum difference in CRFDs was observed.  A positive difference implies that 
RG_FLOX had fewer fish with length measures that were less than where the maximum difference in CRFDs was observed. 

<0.001 10.2

e Five outliers (RG_FLA1-LSU-01, Studentized residual = 4.28; RG_FLA1-LSU-02, Studentized residual = 5.76; RG_FLA1-LSU-90, Studentized residual = -8.67; RG_FLA1-LSU-28, Studentized residual = 5.15; RG_FLA1-LSU-58, Studentized residual = 6.04) were removed 
from the analysis.



P-Value MOD (%) c,d

RG_FLA1 103 - - - -
RG_ERUP 106 - - <0.001 -77

RG_ELWDGC 38 - - <0.001 -57
RG_GO13 109 - - <0.001 -44
RG_OTTO 118 - - <0.001 -34

RG_ERSCMC 99 - - <0.001 -28
RG_MCIMCC 48 - - <0.001 52
RG_MIWW 37 - - <0.001 -63
RG_AQU1 127 - - <0.001 -51
RG_STPD 112 - - <0.001 -43
RG_EROL 50 - - <0.001 -54

RG_DOMRS 23 - - <0.001 -94
RG_FLA1 103 - 5.60 - -
RG_ERUP 106 - 12 <0.001 119

RG_ELWDGC 38 - 7.40 0.003 32
RG_GO13 109 - 9.30 <0.001 66
RG_OTTO 118 - 7.40 0.003 32

RG_ERSCMC 99 - 7.40 0.002 32
RG_MCIMCC 48 - 4.90 0.007 -12
RG_MIWW 37 - 9.20 <0.001 64
RG_AQU1 127 - 8.80 <0.001 57
RG_STPD 112 - 7.00 0.001 25
RG_EROL 50 - 10 <0.001 82

RG_DOMRS 23 - 16 <0.001 186
RG_FLA1 103 - 1.70 - -
RG_ERUP 106 - 18 <0.001 959

RG_ELWDGC 38 - 4.40 <0.001 159
RG_GO13 109 - 8.70 <0.001 412
RG_OTTO 116 - 4.15 <0.001 144

RG_ERSCMC 100 - 3.45 0.004 103
RG_MCIMCC 48 - 1.20 0.013 -29
RG_MIWW 37 - 7.60 <0.001 347
RG_AQU1 127 - 7.20 <0.001 324
RG_STPD 110 - 3.34 0.004 96
RG_EROL 46 - 12 <0.001 582

RG_DOMRS 23 - 42 <0.001 2,371
RG_FLA1 98 7.49 4.00 - -
RG_ERUP 71 7.49 4.00 0.993 -0.023

RG_ELWDGC 37 7.49 4.36 0.002 8.9
RG_GO13 86 7.49 5.20 <0.001 30
RG_OTTO 112 7.49 4.73 <0.001 18

RG_ERSCMC 92 7.49 3.81 0.022 -4.7
RG_MCIMCC 48 7.49 4.13 0.205 3.3
RG_MIWW 33 7.49 4.34 0.006 8.6
RG_AQU1 114 7.49 4.42 <0.001 11
RG_STPD 103 7.49 3.78 0.007 -5.4
RG_EROL 31 7.49 4.60 <0.001 15

RG_DOMRS e - 7.49 - - -
RG_FLA1 98 7.50 4.01 - -
RG_ERUP 71 7.50 4.02 0.966 0.10

RG_ELWDGC 37 7.50 4.37 0.001 9.0

RG_GO13 85 g 7.50 5.17 <0.001 29
RG_OTTO 112 7.50 4.75 <0.001 18

RG_ERSCMC 91 h 7.50 3.87 0.077 -3.5
RG_MCIMCC 48 7.50 4.14 0.182 3.3
RG_MIWW 33 7.50 4.36 0.003 8.6
RG_AQU1 114 7.50 4.44 <0.001 11
RG_STPD 103 7.50 3.80 0.004 -5.4
RG_EROL 31 7.50 4.61 <0.001 15

RG_DOMRS e - 7.50 - - -

                  Significant P-Value (i.e., Area P-value <0.1, Interaction P-value <0.05, or Post-hoc P-Value <0.1/n comparisons = 0.01 for condition and 0.00909 for all other endpoints).

                 Covariate P-value >0.05.

                  MOD >25% (or >10% for condition) for EEM endpoints.

c Calculated as the difference in MCT between areas (mine-exposed minus reference), expressed as a percentage of the reference area MCT (except for the K-S test; see footnote d).

e Lentic area was removed from analysis due to a lack of overlap in fork length relative to the reference area.
f ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.980 and R2 of parallel slope model = 0.975; a difference <0.02) following Environment Canada (2012).
g One outlier (RG_GO13-LSU-33; Studentized residual = 4.47) was removed from the analysis.
h One outlier (RG_ERSCMC-LSU-83; Studentized residual = -8.79) was removed from the analysis.
i ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.982 and R2 of parallel slope model = 0.978; a difference <0.02) following Environment Canada (2012).

d Calculated as the maximum difference in the CRFD between areas. A negative difference implies that the mine-exposed area had a greater number of fish with length measures that were less than where the 
maximum difference in CRFDs was observed.  A positive difference implies that the mine-exposed area had fewer fish with length measures that were less than where the maximum difference in CRFDs was 
observed. 

Response Covariate

Table D.13: Statistical Comparisons of Non-lethal Endpoints for non-YOY Longnose Sucker Captured from Reference and Mine-
exposed Lentic Areas, May 2019

Notes: ID = identifier; ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-S = Kolmogorov-Smirnov test; < = less than; K-W = Kruskal-
Wallis test; g = grams; > = greater than; EEM = Environmental Effects Monitoring; MCT = measure of central tendency; CRFD = cumulative relative frequency distribution.
a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values 
for the interaction ANCOVA model.

ANCOVA Model Statistics Summary Statistics b

Test
P-value 
(Area)

Post-Hoc Comparison 
to Reference Area Interaction 

Model

Parallel 
Slope 
Model

Covariate 
Value for 

Comparisons a
Statistic Value

Interaction
P-value

Covariate
P-value

RG_FLA1

Survival/
Recruitment

Length-
frequency 

Distribution

Fork Length 
(cm)

- K-S - - -

Indicator Endpoint

Variables

Lentic Area 
ID

Sample 
Size

Test

Body Size

Fork Length
Fork Length 

(cm)
- K-W

Body 
Weight

Body 
Weight (g)

-

log[Fork 
Length (cm)]

ANCOVA

-

- - Median <0.001

Median <0.001-K-W -

b The median and adjusted mean are reported for K-W and ANCOVA, respectively, and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data 
sets overlap) for ANCOVAs where a significant interaction (i.e., different slopes) occurs.

<0.001

Condition 
with Outliers 

Removed

log[Body 
Weight (g)]

log[Fork 
Length (cm)]

ANCOVA <0.001i <0.001
Adjusted 

Mean
<0.001

<0.001 f <0.001
Adjusted 

Mean

Energy 
Storage

Condition
log[Body 

Weight (g)]



P-Value
MOD 

(%) c,d P-Value
MOD 

(%) c,d

RG_FLOX 15 - - - - -
RG_FLA1 51 - 0.216 -31 - -
RG_ERUP 18 - 0.057 -47 0.138 -32

RG_ELWDGC 181 - 0.196 29 <0.001 43
RG_GO13 69 - 0.588 22 <0.001 42
RG_OTTO 149 - 0.087 34 <0.001 52

RG_ERSCMC 129 - 0.040 38 <0.001 52
RG_MIC2 95 - 0.015 -44 0.388 -16

RG_MIWW 56 - <0.001 88 <0.001 81
RG_AQU1 49 - 0.740 20 0.007 34
RG_STPD 64 - 0.517 23 0.002 35
RG_EROL 8 - 0.825 -28 0.567 30
RG_FLOX 15 6.30 - - - -
RG_FLA1 51 6.60 0.272 4.8 - -
RG_ERUP 18 7.10 0.029 13 0.108 7.6

RG_ELWDGC 181 5.70 0.141 -9.5 <0.001 -14
RG_GO13 69 5.60 0.300 -11 <0.001 -15
RG_OTTO 149 5.50 0.031 -13 <0.001 -17

RG_ERSCMC 129 5.60 0.051 -11 <0.001 -15
RG_MIC2 95 6.60 0.046 4.8 0.181 0

RG_MIWW 56 3.50 <0.001 -44 <0.001 -47
RG_AQU1 49 6.00 0.834 -4.8 0.054 -9.1
RG_STPD 64 5.70 0.320 -9.5 0.001 -14
RG_EROL 8 6.40 0.630 1.6 0.768 -3.0
RG_FLOX 15 2.70 - - - -
RG_FLA1 51 3.02 0.200 12 - -
RG_ERUP 18 3.63 0.016 35 0.090 20

RG_ELWDGC 181 1.98 0.386 -27 <0.001 -35
RG_GO13 69 1.99 0.803 -26 0.015 -34
RG_OTTO 149 1.86 0.175 -31 <0.001 -38

RG_ERSCMC 129 1.98 0.178 -27 <0.001 -35
RG_MIC2 94 3.52 <0.001 30 0.001 16

RG_MIWW 56 0.478 <0.001 -82 <0.001 -84
RG_AQU1 49 2.45 0.518 -9.3 0.354 -19
RG_STPD 63 2.04 0.532 -25 0.003 -33
RG_EROL 8 2.69 0.503 -0.31 0.827 -11
RG_FLOX 15 1.97 - - - -
RG_FLA1 49 2.15 0.059 9.0 - -
RG_ERUP 18 2.20 0.045 12 0.596 2.3

RG_ELWDGC 171 2.20 0.009 12 0.366 2.3
RG_GO13 64 2.28 0.001 15 0.055 5.9
RG_OTTO 147 2.26 0.001 15 0.051 5.3

RG_ERSCMC 128 2.21 0.008 12 0.314 2.7
RG_MIC2 89 2.54 <0.001 29 <0.001 18

RG_MIWW 11 2.77 <0.001 41 <0.001 29
RG_AQU1 49 2.34 <0.001 19 0.006 9.0
RG_STPD 46 2.12 0.108 7.7 0.698 -1.2
RG_EROL 8 2.17 0.154 10 0.860 1.0
RG_FLOX 15 1.97 - - - -
RG_FLA1 49 2.15 0.015 8.9 - -
RG_ERUP 17 f 2.26 0.001 14 0.136 5.1

RG_ELWDGC 171 2.20 <0.001 12 0.195 2.6
RG_GO13 63 g 2.25 <0.001 14 0.045 4.7
RG_OTTO 144 h 2.26 <0.001 15 0.012 5.2

RG_ERSCMC 126 i 2.22 <0.001 12 0.130 3.1
RG_MIC2 87 j 2.50 <0.001 27 <0.001 16

RG_MIWW 6 k 2.14 0.164 8.3 0.921 -0.51
RG_AQU1 49 2.35 <0.001 19 <0.001 9.2
RG_STPD 46 2.12 0.038 7.6 0.629 -1.2
RG_EROL 8 2.17 0.065 10 0.811 1.1

                 Significant P-Value (i.e., Area P-value <0.1, Interaction P-value <0.05, or Post-hoc P-Value <0.1/n comparisons = 0.00833).
                 Covariate P-value >0.05.
                  MOD >25% (or >10% for condition) for EEM endpoints.

c Calculated as the difference in MCT between areas (mine-exposed minus reference), expressed as a percentage of the reference area MCT (except for the K-S test; see footnote d).

e ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.891 and R2 of parallel slope model = 0.884; a difference <0.02) following Environment Canada (2012).
f One outlier (RG_ERUP-LSU-45; Studentized residual = -4.16) was removed from the analysis.
g One outlier (RG_GO13-LSU-19; Studentized residual = 5.88) was removed from the analysis

i Two outliers (RG_ERSCMC-LSU-48; Studentized residual = -4.23 and RG_ERSCMC-LSU-23; Studentized residual = 4.08) were removed from the analysis.
j Two outliers (RG_MIC2-LSU-21; Studentized residual = 4.37 and RG_MIC2-LSU-61; Studentized residual = 4.37) were removed from the analysis.

l ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.932 and R2 of parallel slope model = 0.929; a difference <0.02) following Environment Canada (2012).

Post-Hoc Comparison to 
Reference Area 

Interaction 
Model

Parallel 
Slope 
Model

Covariate 
Value for 

Comparisons a
Statistic Value

Interaction
P-value

Covariate
P-value

RG_FLOX RG_FLA1

ANCOVA Model Statistics Summary Statistics b

Test
P-value 
(Area)

Test

Survival/
Recruitmen

t

Length-
frequency 

Distribution

Fork 
Length 
(cm)

- K-S

Response Covariate
Indicator Endpoint

Variables

Lentic Area 
ID

Sample 
Size

- - -

Body Size Fork 
Length

Fork 
Length 
(cm)

- K-W - - - Median <0.001

- -

Body Size Body 
Weight

Body 
Weight (g) - K-W - - - Median <0.001

Energy 
Storage

Condition
log[Body 
Weight 

(g)]

log[Fork 
Length (cm)] ANCOVA

Table D.14: Statistical Comparisons of Non-lethal Endpoints for Young-of-the-year (YOY) Longnose Sucker Captured from 
Reference and Mine-exposed Lentic Areas, September 2019

Notes: ID = identifier; ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-S = Kolmogorov-Smirnov test; K-W = Kruskal-Wallis test; < = 
less than; g = grams; > = greater than; EEM = Environmental Effects Monitoring; MCT = measure of central tendency; CRFD = cumulative relative frequency distribution.

<0.001 e <0.001 5.88 Adjusted 
Mean <0.001

Condition 
with 

Outliers 
Removed

log[Body 
Weight 

(g)]

log[Fork 
Length (cm)] ANCOVA <0.001l <0.001 5.88 Adjusted 

Mean <0.001

d Calculated as the maximum difference in the CRFD between areas. A negative difference implies that the mine-exposed area had a greater number of fish with length measures that were less than where the 
maximum difference in CRFDs was observed.  A positive difference implies that the mine-exposed area had fewer fish with length measures that were less than where the maximum difference in CRFDs was 
observed. 

b The median and adjusted mean are reported for K-W and ANCOVA, respectively, and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data sets 
overlap) for ANCOVAs where a significant interaction (i.e., different slopes) occurs.

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for 
the interaction ANCOVA model.

k Five outliers (RG_MIWW-LSU-YOY-02, Studentized residual = 5.92; RG_MIWW-LSU-YOY-03, Studentized residual = 6.46; RG_MIWW-LSU-YOY-04, Studentized residual = 5.97; RG_MIWW-LSU-YOY-07, 
Studentized residual = -5.35; RG_MIWW-LSU-YOY-15, Studentized residual = -4.93) were removed from the analysis.

h Three outliers (RG_OTTO-LSU-57, Studentized residual = 4.56; RG_OTTO-LSU-YOY-54, Studentized residual = -4.74; RG_OTTO-LSU-YOY-55, Studentized residual = 4.07) were removed from the analysis.



P-Value
MOD 

(%) c,d P-Value
MOD 

(%) c,d

RG_FLOX 92 - - - - -
RG_FLA1 67 - 0.102 -20 - -
RG_ERUP 72 - <0.001 32 <0.001 38

RG_ELWDGC 19 - 0.652 -18 0.523 21
RG_GO13 66 - <0.001 46 <0.001 65
RG_OTTO 51 - 0.806 11 0.014 29

RG_ERSCMC 46 - <0.001 -46 <0.001 -42
RG_MCIMCC 100 - 0.003 26 <0.001 43

RG_MIC2 11 - <0.001 -70 <0.001 -71
RG_MIWW 83 - 0.002 -28 0.433 -14
RG_AQU1 41 - 0.115 22 0.017 31
RG_STPD 68 - 0.009 26 <0.001 41
RG_EROL 16 - 0.819 17 0.301 27

RG_DOMRS 14 - 0.137 -33 0.595 -23
RG_FLOX 92 9.90 - - - -
RG_FLA1 67 10 0.085 5.1 - -
RG_ERUP 72 10 0.679 1.0 0.044 -3.8

RG_ELWDGC 19 10 0.764 3.0 0.439 -1.9
RG_GO13 66 8.60 <0.001 -13 <0.001 -17
RG_OTTO 51 9.80 0.359 -1.0 0.019 -5.8

RG_ERSCMC 46 12 <0.001 24 0.050 18
RG_MCIMCC 100 9.50 0.018 -4.0 <0.001 -8.7

RG_MIC2 11 13 0.037 33 0.234 27
RG_MIWW 83 11 0.095 8.1 0.882 2.9
RG_AQU1 41 9.60 0.230 -3.0 0.011 -7.7
RG_STPD 68 9.30 0.032 -6.1 <0.001 -11
RG_EROL 16 10 0.707 1.0 0.174 -3.8

RG_DOMRS 14 11 0.092 12 0.481 6.2
RG_FLOX 92 11 - - - -
RG_FLA1 67 12 0.036 15 - -
RG_ERUP 72 12 0.762 10 0.023 -4.1

RG_ELWDGC 19 11 0.616 1.9 0.417 -11
RG_GO13 66 6.49 <0.001 -38 <0.001 -46
RG_OTTO 51 9.69 0.608 -8.2 0.022 -20

RG_ERSCMC 46 20 <0.001 92 0.072 67
RG_MCIMCC 100 8.20 <0.001 -22 <0.001 -32

RG_MIC2 11 25 0.025 133 0.247 103
RG_MIWW 83 13 0.065 24 0.724 7.3
RG_AQU1 41 11 0.864 3.3 0.062 -10
RG_STPD 68 8.31 0.038 -21 <0.001 -32
RG_EROL 16 11 0.706 -0.23 0.114 -13

RG_DOMRS 14 16 0.032 52 0.345 32
RG_FLOX 87 10 - - - -
RG_FLA1 66 11 0.012 4.3 - -
RG_ERUP 56 10 0.476 1.3 0.110 -2.9

RG_ELWDGC 17 10 0.894 -0.36 0.099 -4.5
RG_GO13 53 10 0.664 -0.78 0.010 -4.9
RG_OTTO 45 10 0.087 3.2 0.609 -1.0

RG_ERSCMC 25 10 0.220 2.9 0.566 -1.4
RG_MCIMCC 97 9.36 <0.001 -7.4 <0.001 -11

RG_MIC2 e - - - - - -
RG_MIWW 73 10 0.145 2.4 0.289 -1.8
RG_AQU1 33 11 <0.001 12 0.001 7.4
RG_STPD 60 10 0.809 -0.42 0.013 -4.5
RG_EROL 15 10 0.989 0.040 0.154 -4.1

RG_DOMRS 10 11 0.034 7.5 0.383 3.1
RG_FLOX 87 10 - - - -

RG_FLA1 62 f 10 0.027 3.0 - -

RG_ERUP 55 g 10 0.829 0.30 0.073 -2.7
RG_ELWDGC 17 10 0.871 -0.35 0.132 -3.3

RG_GO13 52 h 10 0.802 0.36 0.091 -2.6
RG_OTTO 45 10 0.032 3.2 0.899 0.20

RG_ERSCMC 25 10 0.122 2.9 0.941 -0.14
RG_MCIMCC 97 9.34 <0.001 -7.4 <0.001 -10

RG_MIC2e - - - - - -

RG_MIWW 72 i 10 0.149 1.9 0.429 -1.1
RG_AQU1 33 11 <0.001 12 <0.001 8.7

RG_STPD 59 j 9.99 0.461 -1.0 0.008 -3.9
RG_EROL 15 10 0.992 0.024 0.204 -2.9

RG_DOMRS 10 11 0.008 7.5 0.124 4.3

Significant P-Value (i.e., Area P-value <0.1, Interaction P-value <0.05, or Post-hoc P-Value <0.1/ncomparisons = 0.00769 for condition and 0.00714 for all other endpoints).

Covariate P-value >0.05.
MOD >25% (or >10% for condition) for EEM endpoints.

c Calculated as the difference in measure of central tendency (MCT) between areas (mine-exposed minus reference), expressed as a percentage of the reference area MCT (except for the K-S test; see footnote d).

e Station removed due to a lack of overlap in fork length compared to reference areas.

g One outlier (RG_ERUP-LSU-50; Studentized residual = 5.44) was removed from the analysis.
h One outlier (RG_GO13-LSU-48; Studentized residual = -6.00) was removed from the analysis.
i One outlier (RG_MIWW-LSU-05; Studentized residual = 4.33) was removed from the analysis.
j One outlier (RG_STPD-LSU-14; Studentized residual = 4.10) was removed from the analysis.
k ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.962 and R2 of parallel slope model = 0.960; a difference <0.02) following Environment Canada (2012).

f Four outliers (RG_FLA1-LSU-01, Studentized residual = 4.87; RG_FLA1-LSU-02, Studentized residual = 6.86; RG_FLA1-LSU-58, Studentized residual =4.78; RG_FLA1-LSU-90, Studentized residual =-8.39) were 
removed from the analysis.

Table D.15: Statistical Comparisons of Non-lethal Endpoints for non-YOY Longnose Sucker Captured from Reference and Mine-
exposed Lentic Areas, September 2019

Notes: ID = identifier; ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-S = Kolmogorov-Smirnov test; < = less than; K-W = Kruskal-
Wallis test; g = grams; > = greater than; EEM = Environmental Effects Monitoring; MCT = measure of central tendency; CRFD = cumulative relative frequency distribution.
a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for 
the interaction ANCOVA model.
b The median and adjusted mean are reported for K-W and ANCOVA, respectively, and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data sets 
overlap) for ANCOVAs where a significant interaction (i.e., different slopes) occurs.

d Calculated as the maximum difference in the CRFD between areas. A negative difference implies that the mine-exposed area has a greater number of fish with length measures that are less than where the 
maximum difference in CRFDs was observed. A positive difference implies that the mine-exposed area has fewer fish with length measures that are less than where the maximum difference in CRFDs was observed. 
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Mean
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ANCOVA 0.030 k <0.001 9.89
Adjusted 

Mean
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log[Body 
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log[Fork 
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ANCOVA 0.101 <0.001 9.89
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K-W - - - Median
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Body Size

Fork Length
Fork Length 

(cm)
- K-W - - - Median <0.001

Body 
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Body 
Weight (g)

-
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Indicator Endpoint

Variables

Lentic Area 
ID

Sample 
Size

Test

Survival/
Recruitment

Length-
frequency 

Distribution

Fork Length 
(cm)

- K-S

Response Covariate

Post-Hoc Comparison to 
Reference Area 

Interaction 
Model

Parallel 
Slope 
Model

Covariate 
Value for 

Comparisons 
a

Statistic Value
Interaction

P-value
Covariate
P-value

RG_FLOX RG_FLA1

ANCOVA Model Statistics Summary Statistics b

Test
P-value 
(Area)



P-Value MOD (%) c

2005 50 12 b b
2006 - - - -
2015 36 11 <0.001 -12
2019 106 12 0.588 1.2
2005 50 17 b b
2006 - - - -
2015 36 13 <0.001 -23
2019 106 18 0.463 3.4
2005 50 15 b b
2006 - - - -
2015 36 17 <0.001 9.9
2019 106 14 <0.001 -10
2005 - - - -
2006 - - - -
2015 18 9.71 b b
2019 38 8.02 0.008 -17
2005 - - - -
2006 - - - -
2015 18 8.88 b b
2019 38 4.97 0.011 -44
2005 - - - -
2006 - - - -
2015 18 6.26 b b
2019 38 5.87 0.131 -6.4
2005 14 13 b b
2006 14 11 0.025 -16
2015 95 10 <0.001 -21
2019 109 9.30 <0.001 -27
2005 14 23 b b
2006 14 11 0.05 -55
2015 95 9.33 <0.001 -60
2019 109 8.72 <0.001 -63
2005 14 11 b b
2006 14 8.95 0.002 -18
2015 95 9.04 <0.001 -17
2019 109 10 0.26 -7.4
2005 14 11 b b
2006 14 9.00 <0.001 -18
2015 94 f 9.04 <0.001 -17
2019 108 g 10 0.178 -7.4
2005 - - - -
2006 - - - -
2015 90 7.25 b b
2019 118 7.40 0.89 2.1
2005 - - - -
2006 - - - -
2015 90 4.42 b b
2019 116 4.15 0.936 -6.1
2005 - - - -
2006 - - - -
2015 90 4.35 b b
2019 116 4.48 0.133 3.0
2005 - - - -
2006 - - - -
2015 139 5.60 b b
2019 112 7.00 <0.001 25
2005 - - - -
2006 - - - -
2015 139 1.76 b b
2019 110 3.34 0.006 90
2005 - - - -
2006 - - - -
2015 139 3.68 b b
2019 110 3.23 <0.001 -12
2005 - - - -
2006 - - - -
2015 138 j 3.68 b b
2019 110 3.25 <0.001 -12
2005 31 11 b b
2006 - - - -
2015 11 8.25 0.182 -21
2019 50 9.75 0.689 -7.0
2005 31 13 b b
2006 - - - -
2015 11 5.88 0.139 -55
2019 46 10 0.636 -22
2005 31 11 b b
2006 - - - -
2015 11 10 0.927 -2.2
2019 46 10 0.425 -4.8
2005 31 11 b b
2006 - - - -
2015 11 11 0.481 -4.6
2019 45 k 11 0.512 -2.9

                 Significant P-Value (i.e., Year P-value <0.1, Interaction P-value <0.05).

                 Covariate P-value >0.05.

                  MOD >25% (or >10% for condition) for EEM endpoints.

f One outlier from the 2015 dataset (Studentized residual = 5.26) was removed from the analysis.
g One outlier (RG_GO13-LSU-33; Studentized residual = 5.34) was removed from the analysis.
h ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.984 and R2 of parallel slope model = 0.977; a difference <0.02) following Environment Canada (2012).
i ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.976 and R2 of parallel slope model = 0.9753; a difference <0.02) following Environment Canada (2012).
j One outlier from the 2015 dataset (Studentized residual = 5.10) was removed from the analysis.
k One outlier (RG_EROL-LSU-10; Studentized residual = -9.89) was removed from the analysis.
l One outlier from the 2015 dataset (Studentized residual = -7.88) was removed from the analysis.

d ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.974 and R2 of parallel slope model = 0.972; a difference <0.02) following Environment Canada (2012).
e ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.980 and R2 of parallel slope model = 0.972; a difference <0.02) following Environment Canada (2012).

Table D.16: Temporal Changes in Non-lethal Endpoints for non-YOY Longnose Sucker Captured from Reference and Mine-
exposed Lentic Areas, Spring 2005 to 2019

Summary Statistics b

Test
P-value 
(Year)

Post-Hoc 
Comparison to Base 

Year

Interaction 
Model

Parallel 
Slope 
Model Covariate 

Value for 

Comparisons a
Statistic Value

Interaction
P-value

Covariate
P-value

ANCOVA Model Statistics

Management 
Unit

Endpoint

Variables

Year
Sample 

Size
Test

Response Covariate

Lentic Area ID

RG_STPD

RG_EROL

log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA <0.001 d <0.001 11

Fork Length 
(cm)

- M-W -

- - Median <0.001

Body 
Weight

Body 
Weight (g)

- K-W - -

Fork 
Length

Fork Length 
(cm)

- K-W -

Notes: ID = identifier; ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-W = Kruskal-Wallis test; < = less than; g = grams; tequal = t-test 
with equal variances; ANOVA = Analysis of Variance; M-W = Mann-Whitney U test; > = greater than; EEM = Environmental Effects Monitoring; MCT = measure of central tendency.
a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for 
the interaction ANCOVA model.
b The median, mean (geometric mean for log10-transformed variables), and adjusted mean are reported for K-W/M-W, t-test/ANOVA, and ANCOVA, respectively, and the predicted means of the regression line 
equations for minimum and maximum values of the covariate (where the data sets overlap) for ANCOVAs where a significant interaction (i.e., different slopes) occurs.
c Calculated as the difference in MCT between areas (mine-exposed minus reference), expressed as a percentage of the reference area MCT.

Median 0.001

Condition
Adjusted 

Mean
<0.001

MU3

MU4

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.886 <0.001 8.28

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA <0.001 e <0.001 9.53

Fork 
Length

-RG_ERUP

RG_ELWDGC

RG_GO13

RG_OTTO

Mean 0.008

Body 
Weight

log10[Body 
Weight (g)]

- tequal - - -
Geometric 

Mean
0.011

Fork 
Length

Fork Length 
(cm)

- tequal - - -

Adjusted 
Mean

0.131

- - Median <0.001

Body 
Weight

log10[Body 
Weight (g)]

- ANOVA - -

Fork 
Length

Fork Length 
(cm)

- K-W -

-
Geometric 

Mean
<0.001

Adjusted 
Mean

<0.001

Condition 
with 

Outliers 
Removed

log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA <0.001 h <0.001 9.55
Adjusted 

Mean
<0.001

- - Median 0.890

Body 
Weight

Body 
Weight (g)

- M-W - - - Median 0.936

0.112 <0.001 7.10
Adjusted 

Mean
<0.001

Condition 
with 

Outliers 
Removed

log10[Body 
Weight (g)]

7.33
Adjusted 

Mean
0.133

Fork 
Length

Fork Length 
(cm)

- M-W - -

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.006 i <0.001

7.11
Adjusted 

Mean
<0.001

- -
Geometric 

Mean
0.209

MU5

- Median <0.001

Body 
Weight

Body 
Weight (g)

- M-W - - - Median 0.006

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA

Fork 
Length

log10[Fork 
Length 
(cm)]

- ANOVA -

log10[Fork 
Length (cm)]

ANCOVA 0.144 <0.001

-
Geometric 

Mean
0.163

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.701 <0.001 9.85

Body 
Weight

log10[Body 
Weight (g)]

- ANOVA - -

0.402

Adjusted 
Mean

0.454

Condition 
with 

Outliers 
Removed

log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.418 <0.001 9.96
Adjusted 

Mean
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P-Value MOD (%) c

Table D.16: Temporal Changes in Non-lethal Endpoints for non-YOY Longnose Sucker Captured from Reference and Mine-
exposed Lentic Areas, Spring 2005 to 2019

Summary Statistics b

Test
P-value 
(Year)

Post-Hoc 
Comparison to Base 

Year

Interaction 
Model

Parallel 
Slope 
Model Covariate 

Value for 

Comparisons a
Statistic Value

Interaction
P-value

Covariate
P-value

ANCOVA Model Statistics

Management 
Unit

Endpoint

Variables

Year
Sample 

Size
Test

Response Covariate

Lentic Area ID

2005 - - - -
2006 - - - -
2015 85 9.10 b b
2019 103 5.60 <0.001 -38
2005 - - - -
2006 - - - -
2015 85 7.27 b b
2019 103 1.70 <0.001 -77
2005 - - - -
2006 - - - -
2015 85 3.83 b b
2019 103 3.71 0.215 -3.2
2005 - - - -
2006 - - - -

2015 84 l 3.93 b b

2019 103 3.71 0.014 -5.5

                 Significant P-Value (i.e., Year P-value <0.1, Interaction P-value <0.05).

                 Covariate P-value >0.05.

                  MOD >25% (or >10% for condition) for EEM endpoints.

f One outlier from the 2015 dataset (Studentized residual = 5.26) was removed from the analysis.
g One outlier (RG_GO13-LSU-33; Studentized residual = 5.34) was removed from the analysis.
h ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.984 and R2 of parallel slope model = 0.977; a difference <0.02) following Environment Canada (2012).
i ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.976 and R2 of parallel slope model = 0.9753; a difference <0.02) following Environment Canada (2012).
j One outlier from the 2015 dataset (Studentized residual = 5.10) was removed from the analysis.
k One outlier (RG_EROL-LSU-10; Studentized residual = -9.89) was removed from the analysis.
l One outlier from the 2015 dataset (Studentized residual = -7.88) was removed from the analysis.

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for 
the interaction ANCOVA model.
b The median, mean (geometric mean for log10-transformed variables), and adjusted mean are reported for K-W/M-W, t-test/ANOVA, and ANCOVA, respectively, and the predicted means of the regression line 
equations for minimum and maximum values of the covariate (where the data sets overlap) for ANCOVAs where a significant interaction (i.e., different slopes) occurs.

d ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.974 and R2 of parallel slope model = 0.972; a difference <0.02) following Environment Canada (2012).
e ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.980 and R2 of parallel slope model = 0.972; a difference <0.02) following Environment Canada (2012).

Notes: ID = identifier; ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-W = Kruskal-Wallis test; < = less than; g = grams; tequal = t-test 
with equal variances; ANOVA = Analysis of Variance; M-W = Mann-Whitney U test; > = greater than; EEM = Environmental Effects Monitoring; MCT = measure of central tendency.

Outside of 
MU1 to MU6

Fork 
Length

Fork Length 
(cm)

- M-W - - - Median <0.001

log10[Fork 
Length (cm)]

ANCOVA 0.648 <0.001 7.26
Adjusted 

Mean
0.215

Body 
Weight

Body 
Weight (g)

- M-W - - - Median <0.001

c Calculated as the difference in MCT between areas (mine-exposed minus reference), expressed as a percentage of the reference area MCT.

RG_FLA1

Condition 
with 

Outliers 
Removed

log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.461 <0.001 7.27
Adjusted 

Mean
0.014

Condition
log10[Body 
Weight (g)]
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P-Value
MOD 

(%) c

2013 - - - -
2015 41 13 b b
2018 - - - -
2019 72 10 <0.001 -21
2013 - - - -
2015 41 24 b b
2018 - - - -
2019 72 12 <0.001 -52
2013 - - - -
2015 41 14 b b
2018 - - - -
2019 72 12 <0.001 -10
2013 - - - -

2015 39 d 14 b b

2018 - - - -

2019 71 e 13 <0.001 -10

2013 150 8.60 b b
2015 38 9.55 0.005 11
2018 8 13 <0.001 52
2019 66 8.60 0.454 0
2013 147 6.50 b b
2015 38 9.02 0.005 39
2018 8 22 <0.001 237
2019 66 6.49 0.716 -0.11
2013 147 8.06 b b
2015 38 8.11 0.993 0.69
2018 8 8.52 0.725 5.7
2019 66 8.36 0.259 3.8
2013 147 8.11 b b

2015 36 g 7.82 0.338 -3.5

2018 8 8.43 0.820 4.0

2019 65 h 8.51 0.026 4.9

2013 21 12 b b
2015 144 9.80 <0.001 -15
2018 - - - -
2019 51 9.80 <0.001 -15
2013 20 16 b b
2015 144 12 0.012 -28
2018 - - - -
2019 51 9.69 <0.001 -40
2013 20 11 b b
2015 144 12 0.028 11
2018 - - - -
2019 51 11 0.956 1.3
2013 20 11 b b

2015 142 i 12 0.005 12

2018 - - - -
2019 51 11 0.875 1.9
2013 - - - -
2015 151 11 b b
2018 - - - -
2019 68 9.30 <0.001 -13
2013 - - - -
2015 150 13 b b
2018 - - - -
2019 68 8.31 <0.001 -36
2013 - - - -
2015 150 12 b b
2018 - - - -
2019 68 12 0.382 1.9
2013 132 8.80 b b
2015 - - - -
2018 - - - -
2019 67 10 <0.001 18
2013 131 6.60 b b
2015 - - - -
2018 - - - -
2019 67 12 <0.001 84
2013 131 8.65 b b
2015 - - - -
2018 - - - -
2019 67 9.59 <0.001 11
2013 131 8.52 b b
2015 - - - -
2018 - - - -

2019 62 j 9.29 <0.001 9.0

                 Significant P-Value (i.e., Year P-value <0.1, Interaction P-value <0.05).

                 Covariate P-value >0.05.

                  MOD >25% (or >10% for condition) for EEM endpoints.

c Calculated as the difference in the MCT between areas (mine-exposed minus reference), expressed as a percentage of the reference area MCT.
d Two outliers from the 2015 dataset (Studentized residuals = 5.64 and -4.10) were removed from the analysis.
e One outlier (RG_ERUP-LSU-50, Studentized residual = 4.16) was removed from the analysis.
f ANCOVA proceeded under the assumption that the slopes are practically parallel (R 2 of interaction model = 0.935 and R2 of parallel slope model = 0.933; a difference <0.02) following Environment Canada (2012).
g Two outliers from the 2015 dataset (Studentized residuals = 5.13 and 5.14) were removed from the analysis.
h One outlier (RG_GO13-LSU-48, Studentized residual = -4.73) was removed from the analysis.
i Two outliers from the 2015 dataset (Studentized residuals =-5.38 and 6.83) were removed from the analysis.

Table D.17: Temporal Changes in Non-lethal Endpoints for non-YOY Longnose Sucker Captured from Reference and Mine-
exposed Lentic Areas, Fall 2013 to 2019

Notes: ID = identifier; ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; M-W = Mann-Whitney U test; < = less than; g = grams; K-W = 
Kruskal-Wallis test; > = greater than; EEM = Environmental Effects Monitoring; MCT = measure of central tendency.

b The median and adjusted mean are reported for K-W/M-W and ANCOVA, respectively, and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data 
sets overlap) for ANCOVAs where a significant interaction (i.e., different slopes) occurs.

j Five outliers (RG_FLA1-LSU-90, Studentized residual = -8.25; RG_FLA1-LSU-01, Studentized residual = 4.36; RG_FLA1-LSU-02, Studentized residual = 6.35; RG_FLA1-LSU-58, Studentized residual = 4.21; 
RG_FLA1-LSU-28, Studentized residual = 4.22) were removed from the analysis.

Summary Statistics b

Test
P-value 
(Year)

Post-Hoc 
Comparison to 

Base Year

Interaction 
Model

Parallel 
Slope 
Model Covariate 

Value for 

Comparisons a
Statistic Value

Interaction
P-value

Covariate
P-value

Outside MU1 
to MU6

Fork 
Length

Fork Length 
(cm)

- M-W - -

ANCOVA Model Statistics

Management 
Unit

Endpoint

Variables

Year
Sample 

Size
Test

Response Covariate

Lentic 
Area ID

RG_FLA1

MU4

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA

Fork 
Length

Fork Length 
(cm)

- K-W

RG_OTTO

Body 
Weight

Body Weight 
(g)

0.709 <0.001 9.53
Adjusted 

Mean
<0.001

- Median <0.001

Body 
Weight

Body Weight 
(g)

- M-W - - - Median <0.001

- - Median <0.001

Body 
Weight

Body Weight 
(g)

- M-W - -

Fork 
Length

Fork Length 
(cm)

- M-W -

- Median <0.001

Adjusted 
Mean

<0.001

Condition 
with 

Outliers 
Removed

log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.134 <0.001 11
Adjusted 

Mean
<0.001

Median

MU3 RG_ERUP

RG_GO13

<0.001

Body 
Weight

Body Weight 
(g)

- K-W - - - Median <0.001

9.29
Adjusted 

Mean
0.239

Condition 
with 

Outliers 
Removed

log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA

0.751 <0.001 11

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.021 f <0.001

- - -

Adjusted 
Mean

0.003

Fork 
Length

Fork Length 
(cm)

- K-W - - - Median 0.002

0.464 <0.001 9.31

- K-W - - - Median 0.004

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.986 <0.001 10
Adjusted 

Mean
<0.001

10
Adjusted 

Mean
<0.001

MU5

Fork 
Length

Fork Length 
(cm)

- M-W - -

Condition 
with 

Outliers 
Removed

log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.865 <0.001

RG_STPD

- Median <0.001

Body 
Weight

Body Weight 
(g)

- M-W - - -

0.382

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for 

Median <0.001

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA 0.814 <0.001 11
Adjusted 

Mean

0.840 <0.001 9.57
Adjusted 

Mean
<0.001

Condition 
with 

Outliers 
Removed

log10[Body 
Weight (g)]

log10[Fork 
Length (cm)]

ANCOVA



P-Value MOD (%) c

2013 149 6.40 b b
2015 205 5.80 <0.001 -9.4
2019 69 5.60 <0.001 -12
2013 139 2.53 b b
2015 205 1.95 <0.001 -23
2019 69 2.22 0.086 -12
2013 139 2.19 b b
2015 205 2.10 0.108 -4.3
2019 69 2.40 0.006 9.4
2013 139 2.20 b b
2015 201 d 2.07 0.003 -5.8
2019 68 e 2.36 0.006 7.7
2013 13 5.28 - -
2015 53 6.36 b b
2019 149 5.57 <0.001 -
2013 13 1.30 - -
2015 53 3.33 b b
2019 149 1.86 <0.001 -
2013 13 1.97 - -
2015 53 1.95 b b
2019 149 2.05 0.226 -
2013 13 1.98 - -
2015 50 f 1.91 b b
2019 146 g 2.05 0.004 -
2013 - - - -
2015 262 5.70 b b
2019 64 5.70 0.499 0
2013 - - - -
2015 262 1.97 b b
2019 63 2.04 0.549 3.4
2013 - - - -
2015 262 1.91 b b
2019 63 1.83 0.151 -3.9
2013 - - - -
2015 261 j 1.91 b b
2019 62 k 1.82 0.073 -4.6
2013 167 6.10 b b
2015 - - - -
2019 51 6.60 0.037 8.2
2013 165 2.20 b b
2015 - - - -
2019 51 3.02 0.024 38
2013 165 2.38 b b
2015 - - - -
2019 51 2.56 <0.001 7.7

                 Significant P-Value (i.e., Year P-value <0.1, Interaction P-value <0.05).
                 Covariate P-value >0.05.
                  MOD >25% (or >10% for condition) for EEM endpoints.

c Calculated as the difference in the MCT between areas (mine-exposed minus reference), expressed as a percentage of the reference area MCT.

e One outlier (RG_GO13-LSU-19; Studentized residual = 4.64) was removed from the analysis.
f Three outliers from the 2015 dataset (Studentized residuals = 14, -4.01, and -4.41) were removed from the analysis.
g Three outliers (RG_OTTO-LSU-YOY-54, Studentized residual = -4.29; RG_OTTO-LSU-57, Studentized residual = 4.12; RG_OTTO-LSU-YOY-55, Studentized residual = 4.17) were removed from the analysis.
h ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.949 and R2 of parallel slope model = 0.944; a difference <0.02) following Environment Canada (2012).
i ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.917 and R2 of parallel slope model = 0.909; a difference <0.02) following Environment Canada (2012).
j One outlier from the 2015 dataset (Studentized residual = 4.87) was removed from the analysis.
k One outlier (RG_STPD-LSU-YOY-12; Studentized residual =4.84) was removed from the analysis.
l ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.928 and R2 of parallel slope model = 0.918; a difference < 0.02) following Environment Canada (2012).
m ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.949 and R2 of parallel slope model = 0.941; a difference <0.02) following Environment Canada (2012).

0.073

5.64 Adjusted 
Mean 0.151

Condition 
with Outliers 

Removed

log10[Fork 
Length 
(cm)]

ANCOVA <0.001 l <0.001 5.65 Adjusted 
Mean

Condition
log10[Fork 

Length 
(cm)]

ANCOVA <0.001 i <0.001

0.499

Body Weight Body Weight 
(g) - M-W - - - Median 0.549

MU5

Fork Length Fork Length 
(cm) - M-W - - - Median

5.68 Adjusted 
Mean 0.226

Condition 
with Outliers 

Removed

log10[Fork 
Length 
(cm)]

ANCOVA <0.001 h <0.001 5.68 Adjusted 
Mean

Condition
log10[Fork 

Length 
(cm)]

ANCOVA 0.469 <0.001

0.004

Body Weight Body Weight 
(g) - K-W - - - Median <0.001

Adjusted 
Mean

Condition
log10[Fork 

Length 
(cm)]

ANCOVA 0.849 <0.001

<0.001

Fork Length Fork Length 
(cm) - ANOVA - - - Mean <0.001

<0.001

Fork Length Fork Length 
(cm) - K-W - - - Median <0.001

Body Weight
log10[Body 
Weight (g)]

- ANOVA - - - Geometric 
Mean <0.001

5.99 Adjusted 
Mean <0.001

Condition 
with Outliers 

Removed

log10[Fork 
Length 
(cm)]

0.037

Body Weight Body Weight 
(g) - M-W - - - Median 0.024

ANCOVA Model Statistics

Management 
Unit

Endpoint

Variables

Year
Sample 

Size
Test

Response Covariate
Value

Interaction
P-value

Covariate
P-value

Outside of 
MU1 to MU6

Fork Length Fork Length 
(cm) - M-W - - - Median

Condition
log10[Body 
Weight (g)]

log10[Fork 
Length 
(cm)]

ANCOVA <0.001 m <0.001 6.23 Adjusted 
Mean

ANCOVA 0.557 <0.001 5.99

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the 
interaction ANCOVA model.
b The median, mean (geometric mean for log10-transformed variables), and adjusted mean are reported for K-W/M-W, ANOVA, and ANCOVA, respectively, and the predicted means of the regression line equations for 
minimum and maximum values of the covariate (where the data sets overlap) for ANCOVAs where a significant interaction (i.e., different slopes) occurs.

d Four outliers from the 2015 dataset (Studentized residuals = 4.19, 5.94, 7.86, and -4.30) were removed from the analysis.

Notes: ID = identifier; ANCOVA = Analysis of Covariance; MOD = Magnitude of Difference; % = percent; cm = centimetres; - = no data/not applicable; K-W = Kruskal-Wallis test; < = less than; g = grams; ANOVA = 
Analysis of Variance; M-W = Mann-Whitney U test; > = greater than; EEM = Environmental Effects Monitoring; MCT = measure of central tendency.

Table D.18: Temporal Changes in Non-lethal Endpoints for Young-of-the-year (YOY) Longnose Sucker Captured from Reference 
and Mine-exposed Lentic Areas, Fall 2013 to 2019

Lentic 
Area ID

RG_GO13

RG_OTTO

RG_STPD

RG_FLA1

MU4

log10[Body 
Weight (g)]

log10[Body 
Weight (g)]

log10[Body 
Weight (g)]

log10[Body 
Weight (g)]

log10[Body 
Weight (g)]

log10[Body 
Weight (g)]

Summary Statistics b

Test
P-value 
(Year)

Post-Hoc 
Comparison to Base 

Year

Interaction 
Model

Parallel 
Slope 
Model

Covariate 
Value for 

Comparisons a
Statistic



Table D.19: Measurements for non-YOY Longnose Sucker Lethally-sampled from Reference and Mine-exposed Lentic Areas, 2018 and 2019

11-May-19 ERUP_LSU-39 14 13 20 0.959 oto, sc, pf 2 F 0.572 0.986 1.23 12 None Muscle, ovary -
11-May-19 ERUP_LSU-40 15 14 26 1.01 oto, sc, pf 2 F 0.548 2.82 0.886 7.02 None Muscle, ovary -
13-May-19 ERUP_LSU-101 14 13 21 0.975 oto, sc, pf 1 F 0.264 2.56 1.11 3.80 None Muscle, ovary -
13-May-19 ERUP_LSU-102 13 12 20 1.07 oto, sc, pf 2 F 0.181 1.43 1.45 14 None Muscle, ovary -
13-May-19 ERUP_LSU-103 14 13 19 0.962 oto, sc, pf 2 F 0.209 0.713 1.49 11 None Muscle, ovary -
13-May-19 ERUP_LSU-104 16 15 34 1.01 oto, sc, pf 2 F 0.485 4.85 1.05 13 None Muscle, ovary -
13-May-19 ERUP_LSU-105 15 14 26 1.01 oto, sc, pf 3 F 0.387 2.75 1.51 11 None Muscle, ovary -
13-May-19 ERUP_LSU-106 15 14 20 0.767 oto, sc, pf 1 F 0.211 2.55 2.91 5.02 None Muscle, ovary -
13-May-19 ERUP_LSU-107 14 13 19 0.920 oto, sc, pf 2 F 0.291 2.21 2.07 11 None Muscle, ovary -

9 9 9 9 9 9 9 9 9
14 13 23 0.965 1.89 0.350 2.32 1.52 9.73
14 13 20 0.975 2.00 0.291 2.55 1.45 11

0.878 0.819 4.90 0.0859 0.601 0.153 1.23 0.625 3.62
0.293 0.273 1.63 0.0286 0.200 0.0509 0.410 0.208 1.21

13 12 19 0.767 1 0.181 0.713 0.886 3.80
16 15 34 1.07 3 0.572 4.85 2.91 14

2-Aug-18 RG_GO13-LSU-1 12.5 11.8 17.25 1.06 oto, pf 1 F 0.230 0.882 1.33 5.11 None Muscle, ovary -
2-Aug-18 RG_GO13-LSU-2 18.1 17.2 55 1.08 oto, pf 2 F 1.07 2.91 1.95 5.30 None Muscle, ovary -
2-Aug-18 RG_GO13-LSU-3 14.2 13.4 26.000 1.07 oto, pf 4 F 0.702 1.55 2.70 5.95 None Muscle, ovary -
2-Aug-18 RG_GO13-LSU-4 13.5 12.9 20.500 0.964 oto, pf 1 F 0.466 1.18 2.27 5.73 None Muscle, ovary -
2-Aug-18 RG_GO13-LSU-5 14.8 14.0 32.000 1.17 oto, pf 2 F 0.604 1.18 1.89 3.68 None Muscle, ovary -
2-Aug-18 RG_GO13-LSU-6 14.0 13.2 23.250 1.01 oto, pf 2 F 0.323 1.42 1.39 6.10 None Muscle, ovary -

6 6 6 6 6 6 6 6 6
15 14 29 1.06 2.00 0.566 1.52 1.92 5.31
14 13 25 1.06 2.00 0.535 1.30 1.92 5.51

1.92 1.85 14 0.0686 1.10 0.303 0.721 0.522 0.884
0.783 0.754 5.59 0.0280 0.447 0.124 0.294 0.213 0.361

13 12 17 0.964 1 0.230 0.882 1.33 3.68
18 17 55 1.17 4 1.07 2.91 2.70 6.10

2-Aug-18 RG_GO13-LSU-7 12.9 12.3 19.750 1.06 oto, pf 2 M 0.374 0.265 1.89 1.34 None Muscle, testes -
2-Aug-18 RG_GO13-LSU-8 12.3 11.6 17.250 1.11 oto, pf 1 M 0.251 0.706 1.46 4.09 None Muscle, testes -

2 2 2 2 2 2 2 2 2
13 12 19 1.08 1.50 0.313 0.486 1.67 2.72
13 12 19 1.08 1.50 0.313 0.486 1.67 2.72

0.424 0.495 1.77 0.0310 0.707 0.0870 0.312 0.310 1.95
0.300 0.350 1.25 0.0219 0.500 0.0615 0.221 0.219 1.38

12 12 17 1.06 1 0.251 0.265 1.46 1.34
13 12 20 1.11 2 0.374 0.706 1.89 4.09

9-May-19 GO13_LSU-01 14.9 14.3 28.682 0.981 oto, sc, pf 2 F 0.940 2.240 3.277 7.810 None Muscle, ovary -
9-May-19 GO13_LSU-02 15.5 15.1 34.165 0.992 oto, sc, pf 3 F 0.245 2.070 0.717 6.059 None Muscle, ovary -
9-May-19 GO13_LSU-03 14.3 13.4 28.488 1.18 oto, sc, pf 3 F 0.737 2.483 2.587 8.716 None Muscle, ovary -
10-May-19 GO13_LSU-04 11.0 10.5 14.250 1.23 oto, sc, pf 1 F 0.043 1.262 0.302 8.856 None Muscle, ovary -
10-May-19 GO13_LSU-05 13.9 13.1 25.179 1.12 oto, sc, pf 2 F 0.749 2.527 2.975 10.036 None Muscle, ovary -
10-May-19 GO13_LSU-06 13.4 12.9 22.130 1.03 oto, sc, pf 2 F 0.389 1.720 1.758 7.772 None Muscle, ovary -
10-May-19 GO13_LSU-07 12.7 12.1 17.950 1.01 oto, sc, pf 2 F 0.327 1.843 1.822 10.267 None Muscle, ovary -
10-May-19 GO13_LSU-08 14.7 14.0 24.835 0.905 oto, sc, pf 3 F 0.264 2.106 1.063 8.480 None Muscle, ovary -
10-May-19 GO13_LSU-09 15.0 14.4 29.936 1.00 oto, sc, pf 3 F 0.963 3.588 3.217 11.986 None Muscle, ovary -

9 9 9 9 9 9 9 9 9
14 13 25 1.05 2.33 0.517 2.20 1.97 8.89
14 13 25 1.01 2.00 0.389 2.11 1.82 9

1.399 1.389 6.20 0.105 0.707 0.335 0.65 1.112 1.71
0.466 0.463 2.07 0.0351 0.236 0.1115 0.217 0.371 0.57

11 11 14 0.905 1 0.043 1.262 0.302 6.06
16 15 34 1.23 3 0.963 3.59 3.28 12

MU4

Notes: ID = identifier; cm = centimetres; g = grams; LSI = liversomatic index; GSI = gonadosomatic index; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; oto = otoliths; sc = scales; pf = pectoral fin; F = female; - = no data/not applicable; SD = standard deviation; SE = standard error; M = male; U 
= unknown.

-

Mean
Median

SD
SE

Minimum
Maximum

Total sample size

- - - -

MU3 RG_ERUP

Total sample size
Mean

Median
SD

Minimum
Maximum

Total sample size
Mean

Median
SD
SE

Minimum
Maximum

RG_GO13

Management 
Unit

Exposure 
Type

Lentic Area 
ID

Processing 
Date

Fish ID
Total 

Length 
(cm)

SE

Mine-
exposed

Mine-
exposed

LSI Tissue Collected 

Total sample size

- - - -

Mean
Median

SD
SE

Minimum
Maximum

-

-

Fork 
Length 

(cm)

Body 
Weight 

(g)

Fulton's 
Condition 
Factor (K)

----

-

Gonad 
Weight 

(g)
Abnormalities (DELT) Comments

Age 
Structures

Age Sex
Liver 

Weight 
(g)

GSI

- -- -
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Table D.19: Measurements for non-YOY Longnose Sucker Lethally-sampled from Reference and Mine-exposed Lentic Areas, 2018 and 2019

Management 
Unit

Exposure 
Type

Lentic Area 
ID

Processing 
Date

Fish ID
Total 

Length 
(cm)

LSI Tissue Collected 
Fork 

Length 
(cm)

Body 
Weight 

(g)

Fulton's 
Condition 
Factor (K)

Gonad 
Weight 

(g)
Abnormalities (DELT) Comments

Age 
Structures

Age Sex
Liver 

Weight 
(g)

GSI

13-May-19 OTTO_LSU-120 13 12 20 1.12 oto, sc, pf 3 F 0.726 1.83 3.66 9.26 Tail bowed Muscle, ovary
13-May-19 OTTO_LSU-121 15 14 39 1.30 oto, sc, pf 2 F 0.523 4.01 1.34 10 Broken spine Muscle, ovary
13-May-19 OTTO_LSU-122 13 12 20 1.06 oto, sc, pf 3 F 0.260 2.91 1.28 14 Curved spine Muscle, ovary
13-May-19 OTTO_LSU-123 13 12 20 1.06 oto, sc, pf 1 F 0.354 2.61 1.80 13 None Muscle, ovary
13-May-19 OTTO_LSU-124 12 12 16 1.08 oto, sc, pf 2 F 0.172 1.66 1.05 10 None Muscle, ovary Parasites in body cavity
13-May-19 OTTO_LSU-125 13 12 20 1.09 oto, sc, pf 3 F 0.230 3.02 1.13 15 Curved spine Muscle, ovary -
13-May-19 OTTO_LSU-126 12 11 16 1.11 oto, sc, pf 1 F 0.308 2.26 1.92 14 None Muscle, ovary -
13-May-19 OTTO_LSU-127 12 12 17 1.06 oto, sc, pf 3 F 0.159 1.97 0.937 12 Bulging intestine Muscle, ovary Parasitic worm (0.0190 g)

8 8 8 8 8 8 8 8 8
13 12 21 1.11 2.25 0.342 2.53 1.64 12
13 12 20 1.09 2.50 0.284 2.43 1.31 12

1.07 0.959 7.43 0.0808 0.886 0.194 0.778 0.888 2.18
0.379 0.339 2.63 0.0286 0.313 0.0686 0.275 0.314 0.771

12 11 16 1.06 1 0.159 1.66 0.937 9.26
15 14 39 1.30 3 0.726 4.01 3.66 15

13-May-19 OTTO_LSU-128 8.70 8.10 7.54 1.42 oto, sc, pf 2 U - - - - None Muscle
Liquified parastic worms in body 

cavity
15-May-19 ERSCMC_LSU-56 14 13 24 1.06 oto, sc, pf 2 F 0.514 2.61 2.11 11 None Muscle, ovary -
15-May-19 ERSCMC_LSU-57 12 11 15 1.04 oto, sc, pf 3 F 0.287 2.19 1.85 14 None Muscle, ovary -
15-May-19 ERSCMC_LSU-59 14 13 22 0.991 oto, sc, pf 3 F 0.501 1.84 2.30 8.44 None Muscle, ovary -
15-May-19 ERSCMC_LSU-60 14 13 20 0.900 oto, sc, pf 3 F 0.323 1.53 1.63 7.76 None Muscle, ovary Parasitic worm (0.0130 g)
17-May-19 ERSCMC_LSU-78 12 12 17 1.12 oto, sc, pf 3 F 0.441 2.70 2.53 16 None Muscle, ovary Parasitic worm
21-May-19 ERSCMC_LSU-100 13 12 17 0.915 oto, sc, pf 3 F 0.353 0.0910 2.07 0.535 None Muscle, ovary -

6 6 6 6 6 6 6 6 6
13 12 19 1.00 2.83 0.403 1.83 2.08 9.51
13 13 19 1.02 3.00 0.397 2.01 2.09 9.57

0.963 0.776 3.32 0.0846 0.408 0.0956 0.958 0.318 5.36
0.393 0.317 1.35 0.0345 0.167 0.0390 0.391 0.130 2.19

12 11 15 0.900 2 0.287 0.0910 1.63 0.535
14 13 24 1.12 3 0.514 2.70 2.53 16

15-May-19 ERSCMC_LSU-58 14 13 21 0.862 oto, sc, pf 2 M 0.386 0.424 1.86 2.04 None Muscle -
20-May-19 ERSCMC_LSU-96 11 10 11 1.01 oto, sc, pf 2 U 0.260 0.0440 2.43 0.412 None Muscle -
20-May-19 ERSCMC_LSU-97 11 10 11 0.956 oto, sc, pf 1 U 0.198 0.0120 1.84 0.112 None Muscle -

2 2 2 2 2 2 2 2 2
11 10 11 0.982 1.50 0.229 0.0280 2.14 0.262
11 10 11 0.982 1.50 0.229 0.0280 2.14 0.262

0.141 0.141 0.0495 0.0359 0.707 0.0438 0.0226 0.419 0.212
0.100 0.100 0.0350 0.0254 0.500 0.0310 0.0160 0.296 0.150

11 10 11 0.956 1 0.198 0.0120 1.84 0.112
11 10 11 1.01 2 0.260 0.0440 2.43 0.412

RG_MCIMCC 14-May-19 MCIMCC_LSU-10 11 11 12 1.04 - - M 0.212 0.280 1.76 2.33 - Muscle -
9-May-19 MIWW_LSU-12 14 13 26 1.10 oto, sc, pf 2 F 0.588 2.77 2.28 11 Top of caudal fin shorter Muscle, ovary -
16-May-19 MIWW_LSU-26 13 12 20 1.12 oto, sc, pf 2 F 0.361 1.67 1.77 8.21 None Muscle, ovary -
18-May-19 MIWW_LSU-30 14 13 22 1.01 oto, sc, pf 2 F 0.621 2.35 2.79 11 None Muscle, ovary -
18-May-19 MIWW_LSU-31 14 13 23 1.07 oto, sc, pf 2 F 0.552 2.42 2.41 11 None Muscle, ovary -

4 4 4 4 4 4 4 4 4
14 13 23 1.07 2.00 0.531 2.30 2.31 10
14 13 23 1.08 2.00 0.570 2.38 2.35 11

0.500 0.465 2.25 0.0467 0 0.116 0.460 0.421 1.21
0.250 0.233 1.12 0.0234 0 0.0582 0.230 0.210 0.606

13 12 20 1.01 2 0.361 1.67 1.77 8.21
14 13 26 1.12 2 0.621 2.77 2.79 11

Notes: ID = identifier; cm = centimetres; g = grams; LSI = liversomatic index; GSI = gonadosomatic index; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; oto = otoliths; sc = scales; pf = pectoral fin; F = female; - = no data/not applicable; SD = standard deviation; SE = standard error; M = male; U 
= unknown.

MU4
Mine-

exposed

Total sample size

- - - - -

Minimum
Maximum

RG_ERSCMC
Maximum

Total sample size
Mean

Median
SD
SE

Minimum

RG_MIWW
Total sample size

Mean
Median

SD
SE

Minimum
Maximum

Median
SD
SE

Minimum
Maximum

Mean

Median
SD
SE

RG_OTTO Total sample size
Mean

- - - -

- - - -

- - - -

-

-

-
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Table D.19: Measurements for non-YOY Longnose Sucker Lethally-sampled from Reference and Mine-exposed Lentic Areas, 2018 and 2019

Management 
Unit

Exposure 
Type

Lentic Area 
ID

Processing 
Date

Fish ID
Total 

Length 
(cm)

LSI Tissue Collected 
Fork 

Length 
(cm)

Body 
Weight 

(g)

Fulton's 
Condition 
Factor (K)

Gonad 
Weight 

(g)
Abnormalities (DELT) Comments

Age 
Structures

Age Sex
Liver 

Weight 
(g)

GSI

14-May-19 AQU1_LSU-120 17 16 39 1.00 oto, sc, pf 2 F 0.764 4.49 1.94 11 None Muscle, ovary -
14-May-19 AQU1_LSU-121 14 14 25 1.03 oto, sc, pf 2 F 0.302 1.72 1.19 6.76 None Muscle, ovary -
14-May-19 AQU1_LSU-122 14 14 26 1.05 oto, sc, pf 2 F 0.461 2.47 1.78 9.55 None Muscle, ovary -
14-May-19 AQU1_LSU-123 15 14 25 0.954 oto, sc, pf 2 F 0.427 1.83 1.70 7.28 None Muscle, ovary -
15-May-19 AQU1_LSU-124 19 18 68 1.14 oto, sc, pf 3 F 1.68 5.50 2.49 8.14 None Muscle, ovary -
15-May-19 AQU1_LSU-125 21 19 72 0.981 oto, sc, pf 4 F 1.04 7.13 1.46 9.96 None Muscle, ovary -
16-May-19 AQU1_LSU-126 15 14 27 0.983 oto, sc, pf 2 F 0.522 2.10 1.93 7.79 None Muscle, ovary -
16-May-19 AQU1_LSU-127 19 18 66 1.09 oto, sc, pf 3 F 1.35 5.12 2.05 7.78 None Muscle, ovary -

8 8 8 8 8 8 8 8 8
17 16 43 1.03 2.50 0.819 3.79 1.82 8.58
16 15 33 1.02 2.00 0.643 3.48 1.86 7.97

2.57 2.44 21 0.0628 0.756 0.495 2.04 0.391 1.57
0.910 0.864 7.48 0.0222 0.267 0.175 0.721 0.138 0.554

14 14 25 0.954 2 0.302 1.72 1.19 6.76
21 19 72 1.14 4 1.68 7.13 2.49 11

21-May-19 ERST_LSU_02 13 12 16 0.885 oto, sc, pf 1 F 0.276 0.179 1.68 1.09 None Muscle, ovary -
8-May-19 ERST_LSU_01 14 13 21 0.933 oto, sc, pf 1 M 0.285 - 1.33 - Only one gonad Muscle -
21-May-19 ERST_LSU_03 14 13 21 0.872 oto, sc, pf 1 M 0.426 0.254 2.08 1.24 Split pectoral fin Muscle -

2 2 2 2 2 2 1 2 1
14 13 21 0.902 1.00 0.356 0.254 1.70 1.24
14 13 21 0.902 1.00 0.356 0.254 1.70 1.24
0 0.0707 0.680 0.0437 0 0.0997 - 0.530 -
0 0.0500 0.480 0.0309 0 0.0705 - 0.375 -

14 13 21 0.872 1 0.285 0.254 1.33 1.24
14 13 21 0.933 1 0.426 0.254 2.08 1.24

RG_ERWSF 13-May-19 ERWSF_LSU-01 11 11 11 0.955 oto, sc, pf 1 U 0.116 - 1.05 - None Muscle -
16-May-19 STPD_LSU-09 14 13 20 0.925 oto, sc, pf 2 F 0.114 1.27 0.574 6.42 None Muscle, ovary -
16-May-19 STPD_LSU-08 13 12 17 0.980 oto, sc, pf 3 M 0.338 0.165 2.00 0.974 None Muscle -
16-May-19 STPD_LSU-10 13 12 17 0.916 oto, sc, pf 2 M 0.260 0.262 1.49 1.50 None Muscle -

2 2 2 2 2 2 2 2 2
13 12 17 0.948 2.50 0.299 0.214 1.74 1.24
13 12 17 0.948 2.50 0.299 0.214 1.74 1.24

0.354 0.283 0.380 0.0450 0.707 0.0552 0.0686 0.359 0.371
0.250 0.200 0.269 0.0318 0.500 0.0390 0.0485 0.254 0.263

13 12 17 0.916 2 0.260 0.165 1.49 0.974
13 12 17 0.980 3 0.338 0.262 2.00 1.50

8-May-19 STPD_LSU-01 7.50 7.00 3.55 1.03 oto, sc, pf 3 U 0.0560 0.025 1.58 0.705 None Muscle Parasitic worms (0.863 g)
8-May-19 STPD_LSU-02 14 13 20 0.935 oto, sc, pf 2 U 0.315 0.134 1.57 0.668 None Muscle Parasitic worms (3.88 g)
9-May-19 STPD_LSU-03 14 13 21 0.980 oto, sc, pf 1 U 0.311 0.266 1.48 1.26 None Muscle Parasitic worms (2.28 g)
9-May-19 STPD_LSU-04 14 13 22 1.04 oto, sc, pf 4 U 0.238 0.243 1.06 1.09 None Muscle Parasitic worms (6.77 g)
9-May-19 STPD_LSU-05 14 13 26 1.14 oto, sc, pf 3 U 0.343 - 1.34 - None Muscle Parasitic worms (6.20 g)
9-May-19 STPD_LSU-06 16 15 28 0.830 oto, sc, pf 2 U 0.315 - 1.12 - None Muscle Parasitic worms (5.04 g)
9-May-19 STPD_LSU-07 19 18 59 1.09 oto, sc, pf 5 U 0.690 - 1.18 - None Muscle Parasitic worms (13 g)

7 7 7 7 7 7 4 7 4
14 13 26 1.01 2.86 0.324 0.167 1.33 0.93
14 13 22 1.03 3.00 0.315 0.189 1.34 0.90

3.35 3.17 17 0.103 1.35 0.189 0.111 0.215 0.292
1.27 1.20 6.24 0.0388 0.508 0.0714 0.0554 0.0813 0.146
7.50 7.00 3.55 0.830 1 0.0560 0.0250 1.06 0.668
19 18 59 1.14 5 0.690 0.266 1.58 1.26

16-May-19 EROL_LSU_44 18 18 61 1.13 oto, sc, pf 4 F 1.12 9.15 1.85 15 None Muscle, ovary -
16-May-19 EROL_LSU_45 19 18 63 1.08 oto, sc, pf 2 F 1.16 7.68 1.84 12 None Muscle, ovary -

2 2 2 2 2 2 2 2 2
19 18 62 1.10 3.00 1.14 8.41 1.85 14
19 18 62 1.10 3.00 1.14 8.41 1.85 14

0.424 0.354 1.66 0.0363 1.41 0.0269 1.04 0.00619 2.05
0.300 0.250 1.18 0.0256 1.00 0.0190 0.736 0.00438 1.45

18 18 61 1.08 2 1.12 7.68 1.84 12
19 18 63 1.13 4 1.16 9.15 1.85 15

MU4

MU5

RG_EROL

Total sample size
Mean

Median
SD

RG_ERST

SE
Minimum
Maximum

RG_AQU1

-

Median
SD
SE

Minimum
Maximum

Total sample size

- -

Mean

Maximum

Median
SD
SE

Minimum
Maximum

Notes: ID = identifier; cm = centimetres; g = grams; LSI = liversomatic index; GSI = gonadosomatic index; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; oto = otoliths; sc = scales; pf = pectoral fin; F = female; - = no data/not applicable; SD = standard deviation; SE = standard error; M = male; U 
= unknown.

Median
SD
SE

Minimum

Minimum
Maximum

Total sample size
Mean

Total sample size
Mean

Median
SD

RG_STPD

Total sample size
Mean

- - - - -

- - -

- - -

-

- - - -

-

--

Mine-
exposed

Mine-
exposed

- - -

SE
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Table D.19: Measurements for non-YOY Longnose Sucker Lethally-sampled from Reference and Mine-exposed Lentic Areas, 2018 and 2019

Management 
Unit

Exposure 
Type

Lentic Area 
ID

Processing 
Date

Fish ID
Total 

Length 
(cm)

LSI Tissue Collected 
Fork 

Length 
(cm)

Body 
Weight 

(g)

Fulton's 
Condition 
Factor (K)

Gonad 
Weight 

(g)
Abnormalities (DELT) Comments

Age 
Structures

Age Sex
Liver 

Weight 
(g)

GSI

13-May-19 EROL_LSU_21 11 11 15 1.16 oto, sc, pf 2 M 0.327 0.159 2.18 1.06 None Muscle Parasitic worms (1.51 g)
16-May-19 EROL_LSU_46 15 14 29 0.981 oto, sc, pf 3 M 0.527 0.885 1.80 3.02 None Muscle -
16-May-19 EROL_LSU_47 12 11 14 1.06 oto, sc, pf 1 M 0.185 0.0980 1.31 0.692 None Muscle -
16-May-19 EROL_LSU_48 11 11 13 1.03 oto, sc, pf 2 M 0.335 0.0710 2.51 0.531 None Muscle -
16-May-19 EROL_LSU_50 11 10 9.79 0.979 oto, sc, pf 2 M 0.156 0.124 1.59 1.27 None Muscle -

5 5 5 5 5 5 5 5 5
12 11 16 1.04 2.00 0.306 0.27 1.88 1.31
11 11 14 1.03 2.00 0.327 0.124 1.80 1.06

1.87 1.70 8 0.0727 0.707 0.148 0.35 0.476 1.00
0.83 0.76 3.36 0.0325 0.316 0.066 0.16 0.213 0.45
11 10 9.79 0.979 1 0.156 0.0710 1.31 0.531
15 14 29 1.16 3 0.53 0.89 2.51 3

16-May-19 EROL_LSU_49 11 10 9.98 0.998 oto, sc, pf 2 U 0.184 0.228 1.84 2.28 None Muscle -
17-May-19 DOMRS_LSU-14 19 18 58 1.00 oto, sc, pf 2 F 1.60 9.68 2.74 17 None Muscle, ovary -
17-May-19 DOMRS_LSU-15 22 21 120 1.30 oto, sc, pf 3 F 2.14 25 1.79 21 None Muscle, ovary -
17-May-19 DOMRS_LSU-16 20 19 68 1.06 oto, sc, pf 2 F 1.31 11 1.92 17 None Muscle, ovary -
17-May-19 DOMRS_LSU-17 20 19 86 1.19 oto, sc, pf 3 F 1.50 20 1.75 23 None Muscle, ovary -
17-May-19 DOMRS_LSU-18 20 19 84 1.16 oto, sc, pf 2 F 1.54 18 1.85 22 None Muscle, ovary -
17-May-19 DOMRS_LSU-19 17 16 51 1.21 oto, sc, pf 3 F 1.35 8.57 2.63 17 None Muscle, ovary -
17-May-19 DOMRS_LSU-20 20 19 85 1.26 oto, sc, pf 3 F 2.21 13 2.61 15 None Muscle, ovary -
17-May-19 DOMRS_LSU-21 16 15 39 1.11 oto, sc, pf 4 F 0.851 4.19 2.18 11 None Muscle, ovary -
17-May-19 DOMRS_LSU-22 17 16 45 1.09 oto, sc, pf 3 F 1.39 5.82 3.06 13 None Muscle, ovary -
17-May-19 DOMRS_LSU-23 15 14 32 1.12 oto, sc, pf 3 F 0.778 3.49 2.43 11 None Muscle, ovary -

10 10 10 10 10 10 10 10 10
19 18 67 1.15 2.80 1.47 12 2.30 16
19 18 63 1.14 3.00 1.44 10 2.31 17

2.28 2.15 27 0.0901 0.632 0.463 7.05 0.461 4.30
0.722 0.680 8.52 0.0285 0.200 0.147 2.23 0.146 1.36

15 14 32 1.00 2 0.778 3.49 1.75 11
22 21 120 1.30 4 2.21 25 3.06 23

15-May-19 FLA1_LSU-26 14 13 25 1.10 oto, sc, pf 1 F 0.557 2.86 2.20 11 None Muscle, ovary -
24-May-19 FLA1_LSU-102 18 17 50 1.11 oto, sc, pf 1 F 0.760 11 1.52 21 None Muscle, ovary -

2 2 2 2 2 2 2 2 2
16 15 38 1.11 1.00 0.659 6.68 1.86 16
16 15 38 1.11 1.00 0.659 6.68 1.86 16

2.47 2.33 17 0.00792 0 0.144 5.40 0.480 6.88
1.75 1.65 12 0.00560 0 0.102 3.82 0.339 4.86
14 13 25 1.10 1 0.557 2.86 1.52 11
18 17 50 1.11 1 0.760 11 2.20 21

15-May-19 FLA1_LSU-27 11 11 11 0.883 oto, sc, pf 3 M 0.188 0.145 1.79 1.38 None Muscle -
24-May-19 FLA1_LSU-103 8.10 7.60 3.31 0.753 oto, sc, pf 1 M 0.0820 0.0370 2.48 1.12 None Muscle -
24-May-19 FLA1_LSU-104 8.00 7.20 3.95 1.06 oto, sc, pf 1 M 0.0750 0.0330 1.90 0.835 Caudal fin ripped Muscle -
24-May-19 FLA1_LSU-105 9.10 8.60 5.35 0.841 oto, sc, pf 3 M 0.120 0.0220 2.24 0.411 None Muscle -
24-May-19 FLA1_LSU-106 9.20 8.70 6.28 0.954 oto, sc, pf 2 M 0.123 0.138 1.96 2.20 None Muscle -

5 5 5 5 5 5 5 5 5
9 9 6 0.898 2.00 0.118 0.08 2.07 1.19

9.10 8.60 5.35 0.883 2.00 0.120 0.0370 1.96 1.12
1.25 1.32 3 0.116 1.000 0.045 0.06 0.283 0.67
0.56 0.59 1.27 0.0518 0.447 0.0201 0.03 0.127 0.30
8.00 7.20 3.31 0.753 1 0.0750 0.02200 1.79 0.411
11 11 11 1.06 3 0.188 0 2.48 2

21-May-19 FLA1_LSU-87 8.20 7.80 4.20 0.885 oto, sc, pf 1 U 0.116 0.00600 2.76 0.143 None Muscle -
23-May-19 FLA1_LSU-101 8.70 7.80 4.40 0.927 oto, sc, pf 1 U 0.0930 0.0220 2.11 0.500 None Muscle -

2 2 2 2 2 2 2 2 2
8.45 7.80 4.30 0.906 1.00 0.105 0.0140 2.44 0.322
8.45 7.80 4.30 0.906 1.00 0.105 0.0140 2.44 0.322

0.354 0 0.140 0.0295 0 0.0163 0.0113 0.458 0.253
0.250 0 0.0990 0.0209 0 0.0115 0.00800 0.324 0.179
8.20 7.80 4.20 0.885 1 0.0930 0.01 2.11 0.143
8.70 7.80 4.40 0.927 1 0.116 0.0220 2.76 0.500

Mean

Notes: ID = identifier; cm = centimetres; g = grams; LSI = liversomatic index; GSI = gonadosomatic index; DELT = deformities, erosion, lesions, or tumors; MU = Management Unit; oto = otoliths; sc = scales; pf = pectoral fin; F = female; - = no data/not applicable; SD = standard deviation; SE = standard error; M = male; U 
= unknown.

Total sample size

- - - - -

Mean
Median

SD
SE

Minimum
Maximum

Outside of MU1 
to MU6

- - -

Total sample size

- -

RG_FLA1Reference

-SD
SE

Minimum

Total sample size
Mean

Mine-
exposed

MU5

RG_EROL

Maximum

RG_DOMRS

Total sample size
Mean

Median
SD
SE

- - -

Minimum
Maximum

Total sample size
Mean

Median

-

-

-

Median
SD
SE

Minimum
Maximum

-
Median

SD
SE

Minimum
Maximum

- - - -

- - -
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Table D.20:  Statistical Comparisons of Non-lethal Endpoints for Female Longnose Sucker Lethally-sampled from Mine-exposed Lentic Areas, May 2019

Survival/
Recruitment

Length-frequency 
Distribution Fork Length (cm) - 9 9 8 8 10 K-S - - - - - -

Fork Length log[Fork Length (cm)] - 9 9 8 8 10 ANOVA Mean 13 13 12 16 18

Body Weight Body Weight (g) - 9 9 8 8 10 ANOVA Geometric 
Mean 23 24 20 39 62

                  Area P-value <0.1.
                  MOD >25% (or >10% for condition) for EEM endpoints.

Lentic Area ID

RG_ERUP RG_DOMRS

Body Size

RG_GO13 RG_OTTO RG_AQU1

Indicator Endpoint Test

RG_DOMRS

Summary Statistics 
a

Statistic
Response Variable

a Calculated as the difference in the MCT between areas (mine-exposed area 2 minus mine-exposed area 1), expressed as a percentage of the MCT for mine-exposed area 1 (except for the K-S test; see footnote b).
b Calculated as the maximum difference in the CRFD between areas. A negative difference implies that the exposed area had a greater number of fish with length measures that were less than where the maximum difference in CRFDs was observed. A positive difference implies
that the exposed area had fewer fish with length measures that were less than where the maximum difference in CRFDs was observed. 

Notes: ID = identifier; vs = versus; MOD = Magnitude of Difference; % = percent; cm = centimetres; K-S = Kolmogorov-Smirnov test; - = no data/not applicable; < = less than; ANOVA = Analysis of Variance; g = grams; > = greater than; EEM = Environmental Effects Monitoring; 
MCT = measure of central tendency; CRFD = cumulative relative frequency distribution. 
a The mean (geometric mean for log10-transformed variables) is reported for ANOVA.

Sample Size by Lentic Area

RG_ERUP RG_GO13 RG_OTTO RG_AQU1
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Table D.20:  Statistical Comparisons of Non-lethal Endpoints for Female Longnose Sucker Lethally-sampled from Mine-exposed Lentic Areas, May 2019

P-Value MOD (%)
b,c P-Value MOD (%)

b,c P-Value MOD (%)
b,c P-Value MOD (%)

b,c P-Value MOD (%)
b,c P-Value MOD (%)

b,c P-Value MOD (%)
b,c P-Value MOD (%)

b,c P-Value MOD (%)
b,c P-Value MOD (%)

b,c

Survival/
Recruitment

Length-
frequency 

Distribution

Fork 
Length 
(cm)

- 0.699 -33 0.014 76 0.146 -56 <0.001 -90 0.054 65 0.146 -56 <0.001 -90 0.004 -88 0.001 -90 0.216 -50

Fork Length
log[Fork 
Length 
(cm)]

<0.001 1 0.17 0.711 -7.8 0.031 19 <0.001 33 0.695 -8.0 0.034 19 <0.001 33 0.001 29 <0.001 44 0.146 12

Body Weight Body 
Weight (g) <0.001 0.988 8.2 0.97 -10 0.015 75 <0.001 176 0.806 -17 0.05 61 <0.001 155 0.004 94 <0.001 207 0.055 58

                  Area P-value < 0.1.
                  MOD >25% (or >10% for condition) for EEM endpoints.

Body Size

Response 

Variable RG_GO13 vs 

RG_OTTO

Indicator Endpoint RG_OTTO vs 

RG_DOMRS

Post-Hoc Comparisons

RG_ERUP vs 

RG_OTTO

RG_ERUP vs 

RG_AQU1

RG_GO13 vs 

RG_AQU1

RG_GO13 vs 

RG_DOMRS

RG_OTTO vs 

RG_AQU1

RG_ERUP vs 

RG_DOMRS

Test

P-value 

(Area)

a The mean (geometric mean for log10-transformed variables) is reported for ANOVA.

b Calculated as the maximum difference in the CRFD between areas. A negative difference implies that the exposed area had a greater number of fish with length measures that were less than where the maximum difference in CRFDs was observed. A positive difference implies that the exposed area had 
fewer fish with length measures that were less than where the maximum difference in CRFDs was observed. 

Notes: ID = identifier; vs = versus; MOD = Magnitude of Difference; % = percent; cm = centimetres; K-S = Kolmogorov-Smirnov test; - = no data/not applicable; < = less than; ANOVA = Analysis of Variance; g = grams; > = greater than; EEM = Environmental Effects Monitoring; MCT = measure of central 
tendency; CRFD = cumulative relative frequency distribution. 

a Calculated as the difference in the MCT between areas (mine-exposed area 2 minus mine-exposed area 1), expressed as a percentage of the MCT for mine-exposed area 1 (except for the K-S test; see footnote b).

RG_AQU1 vs 

RG_DOMRS

RG_ERUP vs 

RG_GO13
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Table D.21:  Statistical Comparisons of Lethal Endpoints for Female Longnose Sucker Sampled from RG_ERUP, RG_GO13, and RG_OTTO, May 2019

P-Value MOD (%) 
c P-Value MOD (%) 

c P-Value MOD (%) 
c

Energy Usage Relative Gonad Weight log10[Gonad Weight (g)] log10[Body Weight (g)] 9 9 8 ANCOVA 0.052 <0.001 22 Adjusted Mean 2.00 1.93 2.73 0.083 0.967 -3.7 0.139 36 0.101 42

Relative Liver Weight log10[Liver Weight (g)] log10[Body Weight (g)] 9 9 8 ANCOVA 0.326 0.001 22 Adjusted Mean 0.318 0.332 0.357 0.918 0.986 4.3 0.91 12 0.965 7.5

Condition log10[Body Weight (g)] log10[Fork Length (cm)] 9 9 8 ANCOVA 0.037 <0.001 12 Predicted Mean 19 21 21 0.018 0.710 12 0.318 15 0.029 3.0

Condition log10[Body Weight (g)] log10[Fork Length (cm)] 9 9 8 ANCOVA 0.037 <0.001 14 Predicted Mean 28 30 37 0.018 0.710 5.0 0.318 32 0.029 26

Area P-value <0.1 or Interaction P-value <0.05.
Covariate P-value >0.05.
MOD >25% (or >10% for condition) for EEM endpoints.

Notes: ANCOVA = Analysis of Covariance; ID = identifier; MOD = Magnitude of Difference; % = percent; g = grams; < = less than; cm = centimetres; > = greater than; EEM = Environmental Effects Monitoring; MCT = measure of central tendency.

c Calculated as the difference in MCT between areas (mine-exposed area 2 minus mine-exposed area 1), expressed as a percentage of the mine-exposed area 1 MCT.

Test

P-value 

(Area)

Post-Hoc Comparison to Reference Area Interaction 

Model

Parallel 

Slope 

Model Covariate Value 

for 

Comparisons 
a

Statistic

Lentic Area ID

ANCOVA Model Statistics

RG_ERUP vs 

RG_GO13

RG_ERUP vs 

RG_OTTO

RG_GO13 vs 

RG_OTTO
RG_ERUP RG_GO13 RG_OTTO

b The adjusted mean is reported for ANCOVA and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data sets overlap) for ANCOVAs where a significant interaction (i.e., different slopes) occurs.

Interaction

P-value

Covariate RG_ERUP RG_GO13

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model.

Energy Storage

RG_OTTO
Covariate

P-value

Indicator Endpoint

Variables Sample Size

Test

Response

Summary Statistics 
b



Energy Usage Relative Gonad Weight log10[Gonad Weight (g)] log10[Body Weight (g)] 8 10 ANCOVA 0.027 d <0.001 51 Adjusted Mean 4.66 7.5 <0.001 62

Relative Liver Weight log10[Liver Weight (g)] log10[Body Weight (g)] 8 10 ANCOVA 0.053 <0.001 51 Adjusted Mean 0.890 1.2 0.046 29

Condition log10[Body Weight (g)] log10[Fork Length (cm)] 8 10 ANCOVA 0.680 <0.001 17 Adjusted Mean 48 53 0.027 9.0

Area P-value <0.1 or Interaction P-value <0.05.
Covariate P-value >0.05.
MOD >25% (or >10% for condition) for EEM endpoints.

c Calculated as the difference in MCT between areas (mine-exposed area 2 minus mine-exposed area 1), expressed as a percentage of the mine-exposed area 1 MCT.
d ANCOVA proceeded under the assumption that the slopes are practically parallel (R2 of interaction model = 0.968 and R2 of parallel slope model = 0.954; a difference <0.02) following Environment Canada (2012).

b The adjusted mean is reported for ANCOVA and the predicted means of the regression line equations for minimum and maximum values of the covariate (where the data sets overlap) for ANCOVAs where a significant interaction (i.e., different slopes) occurs.

Covariate 
Value for 

Comparisons a
Statistic

Lentic Area ID

Indicator Endpoint

Variables Sample Size

Test

ANCOVA Model Statistics

Response Covariate

a The mean value of the covariate (that corresponds to the adjusted means for the response variable) for the parallel slope ANCOVA model or the minimum and maximum values of the overlap in covariate values for the interaction ANCOVA model.

Table D.22:  Statistical Comparisons of Lethal Endpoints for Female Longnose Sucker Sampled from RG_AQU1 and RG_DOMRS, May 2019

MOD (%) c

Energy Storage

RG_AQU1 RG_DOMRS RG_AQU1 RG_DOMRS
Interaction

P-value
Covariate
P-value

Summary Statistics b

Test
P-value 
(Area)

Interaction 
Model

Parallel Slope 
Model



P-Value rs P-Value rs P-Value rs P-Value rs P-Value rs

Muscle Selenium (µg/g dw) 0.367 -0.119 0.419 -0.106 0.381 -0.115 0.729 0.0457 <0.001 -0.464
Ovary Selenium (µg/g dw) 0.501 -0.0886 0.643 -0.0611 0.435 -0.103 0.368 0.118 <0.001 -0.451
Egg Selenium (µg/g dw) 0.184 -0.174 0.245 -0.152 0.294 -0.138 0.696 0.0514 <0.001 -0.496

P-Value <0.05/3 = 0.001 (Bonferroni-corrected for the number of tests per health endpoint).
Spearman Rank Correlation Coefficient (rs) > 0.60 or <-0.60.

Notes: cm = centimetres; g = grams; LSI = liversomatic index; GSI = gonadosomatic index; µg/g dw = micrograms per gram dry weight; < = less than; > = greater than.

Table D.23: Spearman Rank Correlations Between Health Endpoints and Tissue Selenium Concentrations for Longnose 
Sucker, May 2019

Parameter
Fork Length (cm) Body Weight (g) GSILSI Condition



APPENDIX D 

FISH DATA 

Longnose Sucker Tissue Chemistry
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Figure D.30:  Selenium Concentrations in Longnose Sucker Muscle from Reference 
and Mine-exposed Lentic Areas, 2002 to 2019

Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution 
of reference area data pooled from 2002 to 2019.  Solid red line = British Columbia guideline.
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Figure D.31: Selenium Concentrations in Longnose Sucker Ovaries from Reference and 
Mine-exposed Lentic Areas, 2005 to 2019

Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution 
of reference area data pooled from 2005 to 2019. Solid red line = British Columbia guideline; orange line = EVWQP 
Benchmarks (Level 1 = solid line, Level 2 = longdash, and Level 3 = dashed line). Guidelines and benchmarks are 
not shown if they are beyond the range of the plot.
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Figure D.31: Selenium Concentrations in Longnose Sucker Ovaries from Reference and
Mine-exposed Lentic Areas, 2005 to 2019

Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of 
reference area data pooled from 2005 to 2019. Solid red line = British Columbia guideline; orange line = EVWQP 
Benchmarks (Level 1 = solid line, Level 2 = longdash, and Level 3 = dashed line). Guidelines and benchmarks are not 
shown if they are beyond the range of the plot.
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Table D.24:  Chemistry Data for Longnose Sucker Muscle Tissue Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  

RG_ERUP-39 RG_ERUP-40 RG_ERUP-101 RG_ERUP-102 RG_ERUP-103 RG_ERUP-104 RG_ERUP-105 RG_ERUP-106 RG_ERUP-107 RG_GO13-1 RG_GO13-2 RG_GO13-3 RG_GO13-4 RG_GO13-5 RG_GO13-6 RG_GO13-7 RG_GO13-8

% Moisture % 77 79 79 76 79 77 78 78 77 78 81 81 81 83 84 76 84
Aluminum (Al) µg/g dw 10 3.00 <5 29 <5 12 <5 8.00 10 42 <20 <20 <50 20 <50 <50 <50
Antimony (Sb) µg/g dw <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <1 <1 <2 <1 <2 <2 <2
Arsenic (As) µg/g dw 0.0600 0.0500 0.0200 <0.05 0.0300 0.0300 0.0600 0.0800 0.0600 <0.1 <0.5 <0.5 <1 <0.5 <1 <1 <1
Barium (Ba) µg/g dw 0.940 1.10 0.750 1.00 0.680 0.970 0.400 1.90 1.00 2.00 <0.5 0.700 2.00 0.800 <1 <1 <1
Beryllium (Be) µg/g dw <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2
Boron (B) µg/g dw <1 <1 <2 <5 <2 <2 <2 <5 <2 <2 <10 <10 <20 <10 <20 <20 <20
Cadmium (Cd) µg/g dw <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2
Chromium (Cr) µg/g dw 2.90 0.0900 <0.1 0.500 0.700 <0.1 0.100 <0.5 0.300 <1 <5 <5 <10 <5 <10 <10 <10
Cobalt (Co) µg/g dw 0.0100 0.0100 0.0200 <0.5 0.220 <0.02 0.0500 <0.5 <0.02 <0.02 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2
Copper (Cu) µg/g dw 1.50 1.50 1.20 1.20 1.50 1.20 4.20 1.40 1.20 1.40 1.20 1.90 1.00 1.70 2.00 2.00 2.00
Iron (Fe) µg/g dw 39 16 12 27 31 18 10 16 13 42 <20 <20 <50 30 <50 <50 <50
Lead (Pb) µg/g dw <0.01 <0.01 <0.02 0.0800 <0.02 0.0600 0.0800 <0.05 <0.02 0.150 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2
Manganese (Mn) µg/g dw 1.40 1.20 1.10 1.50 1.30 1.70 1.40 2.30 2.40 1.80 1.00 1.00 <2 1.00 <2 <2 <2

Mercury (Hg) a µg/g dw 0.210 0.260 0.260 0.280 0.400 0.260 0.200 0.270 0.460 <0.01 <0.05 <0.05 <0.1 <0.05 <0.1 <0.1 <0.1

Molybdenum (Mo) µg/g dw <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 <2 <1 <2 <2 <2
Nickel (Ni) µg/g dw 0.0800 <0.05 <0.1 <0.5 0.200 <0.1 <0.1 <0.5 0.200 0.100 <0.5 <0.5 <1 <0.5 <1 <1 <1
Selenium (Se) µg/g dw 6.80 8.60 7.00 4.90 6.00 6.10 5.20 5.30 5.20 95 51 96 120 68 62 90 28
Silver (Ag) µg/g dw <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2
Strontium (Sr) µg/g dw 0.620 0.500 1.10 0.700 0.800 0.500 1.00 3.40 1.20 1.00 1.00 2.00 <2 1.00 <2 <2 <2
Thallium (Tl) µg/g dw <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1 <0.5 <0.5 <1 <0.5 <1 <1 <1
% = percent; µg/g dw <0.05 <0.05 <0.1 <0.2 <0.1 <0.1 <0.1 <0.2 <0.1 0.200 <0.5 <0.5 <1 <0.5 <1 <1 <1
Titanium (Ti) µg/g dw <0.2 <0.2 <0.5 0.600 <0.5 <0.5 <0.5 <0.5 <0.5 1.50 <0.5 <0.5 <1 0.700 <1 <1 <1
Uranium (U) µg/g dw <0.005 <0.005 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.05 <0.05 <0.1 <0.05 <0.1 <0.1 <0.1
Vanadium (V) µg/g dw <0.1 <0.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <2 <1 <2 <2 <2
Zinc (Zn) µg/g dw 41 49 25 28 32 35 22 47 28 40 36 64 40 43 40 50 40

Concentration exceeds the 4 µg/g dw interim long-term chronic selenium guideline for fish muscle or the 0.033 µg/g ww methyl mercury guideline for fish tissues consumed by wildlife (BCMOECCS 2019a).  
Selenium concentration exceeds the 6.03 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; µg/g ww = micrograms per gram wet weight.
a Moisture data for individual samples were used to convert the wet weight mercury guideline to sample-specific dry weight mercury guidelines. 
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Table D.24:  Chemistry Data for Longnose Sucker Muscle Tissue Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  

RG_GO13-1 RG_GO13-2 RG_GO13-3 RG_GO13-4 RG_GO13-5 RG_GO13-6 RG_GO13-7 RG_GO13-8 RG_GO13-9 RG_OTTO-120 RG_OTTO-121 RG_OTTO-122 RG_OTTO-123 RG_OTTO-124 RG_OTTO-125

% Moisture % 74 73 74 73 75 76 74 77 76 78 78 79 77 79 78
Aluminum (Al) µg/g dw 20 15 <5 <50 10 13 <50 15 12 14 8.00 13 8.00 6.00 6.00
Antimony (Sb) µg/g dw 0.0400 0.0400 <0.02 <0.1 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02
Arsenic (As) µg/g dw 0.150 0.210 0.0500 <0.5 <0.05 <0.05 <0.5 0.0300 <0.02 0.120 0.520 0.280 0.0800 0.140 0.130
Barium (Ba) µg/g dw 1.20 1.30 1.00 <5 0.700 0.900 <5 0.940 0.540 1.90 2.60 3.60 1.50 3.60 2.20
Beryllium (Be) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02
Boron (B) µg/g dw <5 <5 <5 <50 <5 <5 <50 <2 <2 <2 <1 <2 <2 <2 <2
Cadmium (Cd) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 0.0200 <0.02 <0.02 <0.02
Chromium (Cr) µg/g dw <0.5 <0.5 <0.5 <5 0.800 <0.5 <5 0.200 0.200 0.700 0.0900 0.100 0.200 <0.1 <0.1
Cobalt (Co) µg/g dw <0.5 <0.5 <0.5 <5 <0.5 <0.5 <5 0.0200 0.0300 <0.02 0.0200 0.0300 <0.02 <0.02 <0.02
Copper (Cu) µg/g dw 1.50 1.50 1.00 <5 2.30 2.00 <5 2.40 1.80 1.00 1.30 1.60 1.70 1.60 1.50
Iron (Fe) µg/g dw 27 36 11 <50 27 28 <50 28 24 21 16 18 16 14 16
Lead (Pb) µg/g dw 0.0700 0.0800 <0.05 <0.5 <0.05 <0.05 <0.5 0.0400 0.0200 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02
Manganese (Mn) µg/g dw 1.40 3.50 1.40 <5 1.20 3.00 <5 1.70 2.00 2.10 3.30 2.90 2.00 4.10 2.90

Mercury (Hg) a µg/g dw 0.0100 0.0200 0.0300 0.0400 0.0200 0.0200 <0.02 <0.01 0.0300 0.0400 0.0200 0.0400 0.0300 0.0400 0.0300

Molybdenum (Mo) µg/g dw <0.05 <0.05 <0.05 <0.5 0.0700 <0.05 <0.5 <0.05 <0.05 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05
Nickel (Ni) µg/g dw <0.5 <0.5 <0.5 <5 <0.5 <0.5 <5 <0.1 0.300 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1
Selenium (Se) µg/g dw 44 72 75 64 56 68 76 83 59 14 12 14 25 15 11
Silver (Ag) µg/g dw <0.02 <0.02 <0.02 0.0200 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02
Strontium (Sr) µg/g dw 6.90 13 1.20 3.00 1.00 2.00 1.00 1.50 1.80 1.70 2.60 4.00 3.80 5.30 2.80
Thallium (Tl) µg/g dw 0.0500 0.0300 0.0100 <0.1 0.0400 <0.01 <0.1 0.0500 <0.01 0.0400 0.0400 0.0400 0.0300 0.0200 0.0400
Tin (Sn) µg/g dw <0.2 <0.2 <0.2 <2 <0.2 <0.2 <2 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1
Titanium (Ti) µg/g dw 0.800 1.00 0.600 <5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 0.200 <0.5 <0.5 <0.5 <0.5
Uranium (U) µg/g dw <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.1 <0.01 <0.01 <0.01 <0.005 <0.01 <0.01 <0.01 <0.01
Vanadium (V) µg/g dw <0.2 <0.2 <0.2 <1 <0.2 <0.2 <1 <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.2 <0.2
Zinc (Zn) µg/g dw 57 32 18 <50 41 45 <50 44 42 24 39 39 32 44 40

Concentration exceeds the 4 µg/g dw interim long-term chronic selenium guideline for fish muscle or the 0.033 µg/g ww methyl mercury guideline for fish tissues consumed by wildlife (BCMOECCS 2019a).  
Selenium concentration exceeds the 6.03 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; µg/g ww = micrograms per gram wet weight.
a Moisture data for individual samples were used to convert the wet weight mercury guideline to sample-specific dry weight mercury guidelines. 
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Table D.24:  Chemistry Data for Longnose Sucker Muscle Tissue Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  

RG_MCIMCC

RG_OTTO-126 RG_OTTO-127 RG_OTTO-128 RG_ERSCMC-56 RG_ERSCMC-57 RG_ERSCMC-58 RG_ERSCMC-59 RG_ERSCMC-60 RG_ERSCMC-78 RG_ERSCMC-96 RG_ERSCMC-97 RG_ERSCMC-100 RG_MCIMCC-10

17-May-19 21-May-19 14-May-19
% Moisture % 78 78 80 78 77 79 77 78 77 76 79 77 77
Aluminum (Al) µg/g dw <5 <5 <50 <5 6.00 <5 <5 <5 <5 6.00 <5 5.00 8.00
Antimony (Sb) µg/g dw <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Arsenic (As) µg/g dw 0.0900 0.0700 <0.5 0.220 0.0800 0.0700 0.0900 0.0400 0.100 0.150 0.100 0.0800 0.0500
Barium (Ba) µg/g dw 3.60 4.00 7.00 0.570 1.20 0.920 1.40 0.430 0.600 1.70 0.900 2.40 0.700
Beryllium (Be) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Boron (B) µg/g dw <2 <2 <50 <2 <2 <2 <2 <2 <5 <5 <5 <5 <2
Cadmium (Cd) µg/g dw <0.02 <0.02 0.0300 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Chromium (Cr) µg/g dw <0.1 0.100 <5 0.100 0.200 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 2.20 0.100
Cobalt (Co) µg/g dw 0.0300 0.0200 <5 <0.02 0.0200 0.0300 <0.02 <0.02 <0.5 <0.5 <0.5 <0.5 0.0500
Copper (Cu) µg/g dw 1.60 1.50 <5 1.30 1.60 1.30 1.00 0.800 1.10 1.30 1.10 2.00 1.20
Iron (Fe) µg/g dw 17 14 <50 12 14 12 7.00 7.00 13 10 10 26 12
Lead (Pb) µg/g dw <0.02 0.0800 <0.5 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
Manganese (Mn) µg/g dw 3.60 3.10 5.00 0.800 2.70 1.90 2.60 1.20 1.10 1.00 1.40 2.40 1.10

Mercury (Hg) a µg/g dw 0.0300 0.0400 0.0400 0.150 0.180 0.130 0.130 0.160 0.180 0.120 0.140 0.120 0.0200

Molybdenum (Mo) µg/g dw <0.05 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nickel (Ni) µg/g dw <0.1 0.100 <5 <0.1 0.100 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 <0.5 0.100
Selenium (Se) µg/g dw 10 14 14 14 26 12 23 24 14 17 20 25 13
Silver (Ag) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Strontium (Sr) µg/g dw 3.50 3.00 4.00 1.20 1.80 2.10 2.10 1.00 0.800 0.700 1.10 1.70 2.10
Thallium (Tl) µg/g dw 0.0400 0.0300 <0.1 0.0200 0.0300 0.0200 0.0200 0.0200 <0.01 0.0100 0.0200 0.0200 0.0200
Tin (Sn) µg/g dw <0.1 <0.1 <2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.2 <0.2 <0.2 <0.1
Titanium (Ti) µg/g dw <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Uranium (U) µg/g dw <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.01
Vanadium (V) µg/g dw <0.2 <0.2 <1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Zinc (Zn) µg/g dw 37 38 60 26 39 31 26 21 24 31 26 43 30

Concentration exceeds the 4 µg/g dw interim long-term chronic selenium guideline for fish muscle or the 0.033 µg/g ww methyl mercury guideline for fish tissues consumed by wildlife (BCMOECCS 2019a).  
Selenium concentration exceeds the 6.03 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; µg/g ww = micrograms per gram wet weight.
a Moisture data for individual samples were used to convert the wet weight mercury guideline to sample-specific dry weight mercury guidelines. 
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Table D.24:  Chemistry Data for Longnose Sucker Muscle Tissue Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  

RG_MIWW-12 RG_MIWW-26 RG_MIWW-30 RG_MIWW-31 RG_AQU1-120 RG_AQU1-121 RG_AQU1-122 RG_AQU1-123 RG_AQU1-124 RG_AQU1-125 RG_AQU1-126 RG_AQU1-127

9-May-19 16-May-19
% Moisture % 78 77 78 77 80 80 78 78 77 80 79 78
Aluminum (Al) µg/g dw 16 <5 <5 <5 <5 <2 <5 <5 8.00 <5 <5 <2
Antimony (Sb) µg/g dw 0.0300 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.01
Arsenic (As) µg/g dw 0.150 0.0400 0.0800 0.0700 0.0700 <0.01 <0.02 <0.05 0.0200 0.0400 <0.02 0.0200
Barium (Ba) µg/g dw 1.60 0.520 0.730 0.880 0.750 0.810 1.00 0.900 0.840 0.410 0.860 0.620
Beryllium (Be) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.01
Boron (B) µg/g dw <5 <2 <2 <2 <2 <1 <2 <5 <1 <2 <2 <1
Cadmium (Cd) µg/g dw 0.0200 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.01
Chromium (Cr) µg/g dw <0.5 <0.1 0.300 0.500 0.400 <0.05 <0.1 <0.5 0.500 <0.1 <0.1 0.110
Cobalt (Co) µg/g dw <0.5 <0.02 <0.02 <0.02 <0.02 0.0100 0.0200 <0.5 0.0200 <0.02 <0.02 0.0100
Copper (Cu) µg/g dw 1.60 1.40 1.10 1.40 1.00 1.00 1.30 1.00 0.940 1.00 1.00 1.10
Iron (Fe) µg/g dw 35 8.00 9.00 13 14 7.00 10 11 20 14 16 14
Lead (Pb) µg/g dw 0.0900 <0.02 <0.02 <0.02 <0.02 <0.01 0.0300 <0.05 0.0200 <0.02 <0.02 <0.01
Manganese (Mn) µg/g dw 1.00 0.500 0.300 0.400 1.30 0.800 1.50 1.00 0.900 1.00 1.00 1.00

Mercury (Hg) a µg/g dw 0.0900 0.0900 0.0600 0.0900 0.0200 0.0150 0.0200 0.0100 0.0380 0.0600 0.0200 0.0220

Molybdenum (Mo) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.05 <0.02 <0.05 <0.05 <0.02
Nickel (Ni) µg/g dw <0.5 <0.1 <0.1 0.100 <0.1 <0.05 0.200 <0.5 <0.05 <0.1 <0.1 <0.05
Selenium (Se) µg/g dw 17 13 14 15 44 48 29 45 31 30 43 39
Silver (Ag) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.01
Strontium (Sr) µg/g dw 3.90 1.00 1.10 1.30 1.50 1.30 1.70 1.20 0.980 1.00 0.700 1.10
Thallium (Tl) µg/g dw 0.0100 <0.01 <0.01 0.0100 <0.01 0.00500 0.0100 <0.01 0.0160 <0.01 <0.01 <0.005
Tin (Sn) µg/g dw <0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.2 <0.05 <0.1 <0.1 <0.05
Titanium (Ti) µg/g dw 0.600 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 0.200 <0.5 <0.5 <0.2
Uranium (U) µg/g dw <0.02 <0.01 <0.01 <0.01 <0.01 <0.005 <0.01 <0.02 <0.005 <0.01 <0.01 <0.005
Vanadium (V) µg/g dw <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1
Zinc (Zn) µg/g dw 38 21 24 27 25 29 28 31 31 28 28 28

Concentration exceeds the 4 µg/g dw interim long-term chronic selenium guideline for fish muscle or the 0.033 µg/g ww methyl mercury guideline for fish tissues consumed by wildlife (BCMOECCS 2019a).  
Selenium concentration exceeds the 6.03 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; µg/g ww = micrograms per gram wet weight.
a Moisture data for individual samples were used to convert the wet weight mercury guideline to sample-specific dry weight mercury guidelines. 
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Table D.24:  Chemistry Data for Longnose Sucker Muscle Tissue Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  

RG_ERWSF

RG_ERST-1 RG_ERST-2 RG_ERST-3 RG_ERWSF-1 RG_STPD-1 RG_STPD-2 RG_STPD-3 RG_STPD-4 RG_STPD-5 RG_STPD-6 RG_STPD-7 RG_STPD-8 RG_STPD-9 RG_STPD-10

8-May-19 13-May-19 13-May-19
% Moisture % 75 77 78 78 73 79 79 80 80 81 78 79 79 80
Aluminum (Al) µg/g dw <5 <5 <5 19 <50 7.00 <5 <5 <5 9.00 <2 <5 <5 <5
Antimony (Sb) µg/g dw <0.02 <0.02 <0.02 <0.02 0.300 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02
Arsenic (As) µg/g dw 0.0700 0.0800 0.120 <0.05 <0.5 <0.05 0.0500 <0.05 <0.05 0.0700 0.210 0.0300 0.0300 0.0300
Barium (Ba) µg/g dw 1.60 0.800 0.800 2.00 10 3.80 3.70 4.90 3.40 7.80 0.980 1.20 1.70 1.50
Beryllium (Be) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02
Boron (B) µg/g dw <5 <5 <5 <5 <50 <5 <2 <5 <5 <5 <1 <2 <2 <2
Cadmium (Cd) µg/g dw <0.02 <0.02 <0.02 <0.02 0.0400 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02
Chromium (Cr) µg/g dw <0.5 <0.5 0.700 <0.5 <5 <0.5 <0.1 <0.5 <0.5 <0.5 0.0600 0.200 0.500 <0.1
Cobalt (Co) µg/g dw <0.5 <0.5 <0.5 <0.5 <5 <0.5 0.0200 <0.5 <0.5 <0.5 0.0200 <0.02 <0.02 <0.02
Copper (Cu) µg/g dw 3.10 1.20 1.50 1.00 <5 0.900 1.40 1.20 1.10 0.700 1.10 1.20 1.00 0.800
Iron (Fe) µg/g dw 23 12 15 24 80 20 26 15 18 26 14 8.00 14 8.00
Lead (Pb) µg/g dw 0.110 <0.05 <0.05 <0.05 0.500 0.100 <0.02 <0.05 <0.05 <0.05 <0.01 <0.02 <0.02 <0.02
Manganese (Mn) µg/g dw 2.60 2.60 2.10 1.40 <5 1.70 1.20 1.60 2.70 1.10 1.20 1.30 0.900 1.20

Mercury (Hg) a µg/g dw 0.0700 0.0500 0.0600 0.160 0.180 0.110 0.130 0.270 0.190 0.150 0.280 0.200 0.110 0.180

Molybdenum (Mo) µg/g dw <0.05 <0.05 <0.05 0.140 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.05 <0.05 <0.05
Nickel (Ni) µg/g dw <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.05 <0.1 <0.1 <0.1
Selenium (Se) µg/g dw 12 13 14 2.90 19 15 20 17 19 24 16 20 19 18
Silver (Ag) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02
Strontium (Sr) µg/g dw 2.40 1.40 0.700 0.800 3.00 1.20 1.80 4.40 4.70 2.00 1.20 1.10 1.30 1.50
Thallium (Tl) µg/g dw <0.01 <0.01 0.0100 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 0.00700 0.0100 <0.01 0.0100
Tin (Sn) µg/g dw <0.2 <0.2 <0.2 <0.2 <2 <0.2 <0.1 <0.2 <0.2 <0.2 <0.05 <0.1 <0.1 <0.1
Titanium (Ti) µg/g dw 0.500 <0.5 <0.5 0.800 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5
Uranium (U) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.01 <0.02 <0.02 <0.02 <0.005 <0.01 <0.01 <0.01
Vanadium (V) µg/g dw <0.2 <0.2 <0.2 <0.2 <1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.2
Zinc (Zn) µg/g dw 56 18 26 23 130 95 58 81 66 110 31 36 57 41

Concentration exceeds the 4 µg/g dw interim long-term chronic selenium guideline for fish muscle or the 0.033 µg/g ww methyl mercury guideline for fish tissues consumed by wildlife (BCMOECCS 2019a).  
Selenium concentration exceeds the 6.03 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; µg/g ww = micrograms per gram wet weight.
a Moisture data for individual samples were used to convert the wet weight mercury guideline to sample-specific dry weight mercury guidelines. 
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Table D.24:  Chemistry Data for Longnose Sucker Muscle Tissue Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  

RG_EROL-21 RG_EROL-44 RG_EROL-45 RG_EROL-46 RG_EROL-47 RG_EROL-48 RG_EROL-49 RG_EROL-50 RG_DOMRS-14 RG_DOMRS-15 RG_DOMRS-16 RG_DOMRS-17 RG_DOMRS-18 RG_DOMRS-19 RG_DOMRS-20

14-May-19
% Moisture % 78 80 78 78 78 79 79 77 77 78 77 78 78 77 78
Aluminum (Al) µg/g dw <5 <2 <2 <5 <5 <5 20 <5 <2 <2 <2 <2 <2 <2 <2
Antimony (Sb) µg/g dw <0.02 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Arsenic (As) µg/g dw 0.0700 0.0700 0.0600 0.0800 0.0400 0.0800 0.0600 <0.05 0.0300 0.0400 0.0600 0.100 0.0600 0.0600 0.0400
Barium (Ba) µg/g dw 0.800 0.450 0.510 0.700 0.480 0.860 1.40 0.600 0.470 0.580 0.450 0.360 0.330 0.400 0.590
Beryllium (Be) µg/g dw <0.02 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Boron (B) µg/g dw <2 <1 <1 <2 <2 <2 <2 <5 <1 <1 <1 <1 <1 <1 <1
Cadmium (Cd) µg/g dw <0.02 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium (Cr) µg/g dw <0.1 0.140 0.0800 0.200 0.300 0.200 0.300 <0.5 0.0600 <0.05 0.0900 <0.05 0.0800 0.100 0.0800
Cobalt (Co) µg/g dw 0.0200 0.0100 0.0200 0.140 0.0300 0.150 0.0600 <0.5 0.0100 <0.01 <0.01 <0.01 <0.01 <0.01 0.0100
Copper (Cu) µg/g dw 1.20 1.10 1.30 2.10 1.10 1.50 1.40 1.20 1.60 1.70 2.30 2.00 1.30 1.40 1.90
Iron (Fe) µg/g dw 8.00 10 9.00 16 10 13 28 19 13 12 20 16 10 11 13
Lead (Pb) µg/g dw <0.02 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Manganese (Mn) µg/g dw 2.40 1.20 0.900 1.60 2.00 1.60 2.30 2.50 0.900 1.10 0.900 0.800 0.800 1.10 0.800

Mercury (Hg) a µg/g dw 0.260 0.150 0.200 0.120 0.160 0.190 0.180 0.210 0.170 0.210 0.170 0.180 0.120 0.200 0.170

Molybdenum (Mo) µg/g dw <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel (Ni) µg/g dw <0.1 <0.05 <0.05 0.100 <0.1 0.100 0.100 <0.5 <0.05 <0.05 <0.05 0.0500 <0.05 <0.05 <0.05
Selenium (Se) µg/g dw 7.30 14 12 5.80 10 17 13 14 9.20 8.40 10 11 11 12 11
Silver (Ag) µg/g dw <0.02 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Strontium (Sr) µg/g dw 1.00 1.50 0.470 0.900 0.800 0.700 0.600 0.800 1.20 1.30 1.20 1.20 1.20 1.20 0.950
Thallium (Tl) µg/g dw 0.0100 0.00800 0.0120 0.0300 <0.01 <0.01 <0.01 <0.01 0.00600 0.00500 <0.005 <0.005 <0.005 0.00600 <0.005
Tin (Sn) µg/g dw <0.1 <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Titanium (Ti) µg/g dw <0.5 <0.2 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Uranium (U) µg/g dw <0.01 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.02 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vanadium (V) µg/g dw <0.2 <0.1 <0.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Zinc (Zn) µg/g dw 22 18 20 28 18 25 30 22 25 25 26 24 20 22 30

Concentration exceeds the 4 µg/g dw interim long-term chronic selenium guideline for fish muscle or the 0.033 µg/g ww methyl mercury guideline for fish tissues consumed by wildlife (BCMOECCS 2019a).  
Selenium concentration exceeds the 6.03 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; µg/g ww = micrograms per gram wet weight.
a Moisture data for individual samples were used to convert the wet weight mercury guideline to sample-specific dry weight mercury guidelines. 
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Table D.24:  Chemistry Data for Longnose Sucker Muscle Tissue Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  

RG_DOMRS-21 RG_DOMRS-22 RG_DOMRS-23 RG_FLA1-26 RG_FLA1-27 RG_FLA1-87 RG_FLA1-101 RG_FLA1-102 RG_FLA1-103 RG_FLA1-104 RG_FLA1-105 RG_FLA1-106

21-May-19 23-May-19
% Moisture % 77 77 78 77 77 79 78 79 77 77 77 78
Aluminum (Al) µg/g dw <2 <5 <5 <5 9.00 <5 <5 <2 <50 <5 <5 <5
Antimony (Sb) µg/g dw <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.1 <0.02 <0.02 <0.02
Arsenic (As) µg/g dw 0.0600 0.0300 0.0400 0.140 0.0400 <0.05 <0.05 0.0900 <0.5 0.0900 <0.05 0.0600
Barium (Ba) µg/g dw 0.790 0.490 0.430 0.390 1.60 1.20 1.80 0.350 <5 2.30 1.30 0.900
Beryllium (Be) µg/g dw <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02
Boron (B) µg/g dw <1 <2 <2 <2 <2 <5 <5 <1 <50 <5 <5 <2
Cadmium (Cd) µg/g dw <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02
Chromium (Cr) µg/g dw <0.05 <0.1 0.100 <0.1 0.200 <0.5 <0.5 0.0800 <5 <0.5 <0.5 <0.1
Cobalt (Co) µg/g dw 0.0100 <0.02 <0.02 <0.02 0.0200 <0.5 <0.5 <0.01 <5 <0.5 <0.5 0.0400
Copper (Cu) µg/g dw 1.80 1.60 1.60 1.10 1.30 1.30 1.30 1.40 <5 1.80 1.80 1.90
Iron (Fe) µg/g dw 15 14 12 10 19 19 18 9.00 <50 29 13 14
Lead (Pb) µg/g dw <0.01 <0.02 0.0200 <0.02 0.0300 <0.05 <0.05 <0.01 <0.5 <0.05 <0.05 <0.02
Manganese (Mn) µg/g dw 0.900 1.30 1.10 0.800 1.00 1.20 0.900 0.400 <5 1.40 1.00 0.600

Mercury (Hg) a µg/g dw 0.170 0.220 0.200 0.230 0.260 0.270 0.210 0.380 0.630 0.180 0.210 0.210

Molybdenum (Mo) µg/g dw <0.02 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.0200 <0.5 <0.05 <0.05 <0.05
Nickel (Ni) µg/g dw <0.05 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.05 <5 <0.5 <0.5 <0.1
Selenium (Se) µg/g dw 11 10 12 3.10 3.20 3.80 4.20 3.00 3.30 3.80 4.70 3.80
Silver (Ag) µg/g dw <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02
Strontium (Sr) µg/g dw 0.940 1.80 1.00 0.400 0.600 0.500 1.00 0.320 1.00 2.70 0.800 0.300
Thallium (Tl) µg/g dw <0.005 <0.01 <0.01 0.0100 <0.01 <0.01 <0.01 0.0170 <0.1 0.0100 <0.01 0.0200
Tin (Sn) µg/g dw <0.05 <0.1 <0.1 <0.1 <0.1 <0.2 <0.2 <0.05 <2 <0.2 <0.2 <0.1
Titanium (Ti) µg/g dw <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <5 <0.5 <0.5 <0.5
Uranium (U) µg/g dw <0.005 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02 <0.005 <0.1 <0.02 <0.02 <0.01
Vanadium (V) µg/g dw <0.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <1 <0.2 <0.2 <0.2
Zinc (Zn) µg/g dw 35 23 25 17 30 27 49 31 60 53 38 38

Concentration exceeds the 4 µg/g dw interim long-term chronic selenium guideline for fish muscle or the 0.033 µg/g ww methyl mercury guideline for fish tissues consumed by wildlife (BCMOECCS 2019a).  
Selenium concentration exceeds the 6.03 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; µg/g ww = micrograms per gram wet weight.
a Moisture data for individual samples were used to convert the wet weight mercury guideline to sample-specific dry weight mercury guidelines. 

UnitsAnalyte

17-May-19

RG_DOMRS

Mine-exposed

Management Unit 5

RG_FLA1

15-May-19 24-May-19

Reference

Outside of Management Units 1 to 6

Page 7 of 7



SRC Trich
13-May-19 507 0.298 13-May-19 5.50 11-May-19 RG_ERUP-39 6.80 6.30 6.69
13-May-19 507 0.298 13-May-19 5.50 11-May-19 RG_ERUP-40 8.60 9.40 10
13-May-19 507 0.298 13-May-19 5.50 13-May-19 RG_ERUP-101 7.00 8.20 7.87
13-May-19 507 0.298 13-May-19 5.50 13-May-19 RG_ERUP-102 4.90 5.80 5.83
13-May-19 507 0.298 13-May-19 5.50 13-May-19 RG_ERUP-103 6.00 6.20 6.16
13-May-19 507 0.298 13-May-19 5.50 13-May-19 RG_ERUP-104 6.10 8.20 9.03
13-May-19 507 0.298 13-May-19 5.50 13-May-19 RG_ERUP-105 5.20 6.80 6.88
13-May-19 507 0.298 13-May-19 5.50 13-May-19 RG_ERUP-106 5.30 6.40 5.92
13-May-19 507 0.298 13-May-19 5.50 13-May-19 RG_ERUP-107 5.20 7.50 6.08
27-Jul-18 960 0.405 27-Jul-18 26 2-Aug-18 RG_GO13-1 95 72 -
27-Jul-18 960 0.405 27-Jul-18 26 2-Aug-18 RG_GO13-2 51 56 -
27-Jul-18 960 0.405 27-Jul-18 26 2-Aug-18 RG_GO13-3 96 100 -
27-Jul-18 960 0.405 27-Jul-18 26 2-Aug-18 RG_GO13-4 120 78 -
27-Jul-18 960 0.405 27-Jul-18 26 2-Aug-18 RG_GO13-5 68 57 -
27-Jul-18 960 0.405 27-Jul-18 26 2-Aug-18 RG_GO13-6 62 46 -
27-Jul-18 960 0.405 27-Jul-18 26 2-Aug-18 RG_GO13-7 b 90 84 b -
27-Jul-18 960 0.405 27-Jul-18 26 2-Aug-18 RG_GO13-8 b 28 13 b -

16-May-19 1,034 67 13-May-19 30 9-May-19 RG_GO13-1 44 57 61
16-May-19 1,034 67 13-May-19 30 9-May-19 RG_GO13-2 72 56 59
16-May-19 1,034 67 13-May-19 30 9-May-19 RG_GO13-3 75 58 58
16-May-19 1,034 67 13-May-19 30 10-May-19 RG_GO13-4 64 42 49
16-May-19 1,034 67 13-May-19 30 10-May-19 RG_GO13-5 56 52 47
16-May-19 1,034 67 13-May-19 30 10-May-19 RG_GO13-6 68 66 74
16-May-19 1,034 67 13-May-19 30 10-May-19 RG_GO13-7 76 71 68
16-May-19 1,034 67 13-May-19 30 10-May-19 RG_GO13-8 83 70 82
16-May-19 1,034 67 13-May-19 30 10-May-19 RG_GO13-9 59 51 53
13-May-19 688 0.508 13-May-19 6.67 13-May-19 RG_OTTO-120 14 13 13
13-May-19 688 0.508 13-May-19 6.67 14-May-19 RG_OTTO-121 12 12 11
13-May-19 688 0.508 13-May-19 6.67 15-May-19 RG_OTTO-122 14 12 12
13-May-19 688 0.508 13-May-19 6.67 16-May-19 RG_OTTO-123 25 18 21
13-May-19 688 0.508 13-May-19 6.67 17-May-19 RG_OTTO-124 15 12 13
13-May-19 688 0.508 13-May-19 6.67 18-May-19 RG_OTTO-125 11 12 10
13-May-19 688 0.508 13-May-19 6.67 13-May-19 RG_OTTO-126 10 11 13
13-May-19 688 0.508 13-May-19 6.67 13-May-19 RG_OTTO-127 14 12 15
13-May-19 688 0.508 13-May-19 6.67 13-May-19 RG_OTTO-128 14 - -
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Table D.25:  Details for Concurrent, Co-located Water, Benthic Invertebrate Tissue, and Longnose Sucker Tissue Chemistry Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

RG_ERUP

RG_GO13

RG_OTTO

Mine-
exposed

Management 
Unit

MU3

Selenium Concentration in 
Ovaries/Testes (µg/g dw)

Mine-
exposedMU4

1 of 3



SRC Trich

Sample 
Date

Water Quality Invertebrate Tissue Chemistry

Lentic Area 
ID

Exposure 
Type

Fish Tissue Chemistry

Mean Selenium 
Concentration 

(µg/g dw)

Sample 
Date

Total 
Selenium 

(µg/L)

Specific 
Conductance 

(µS/cm) a
Sample ID

Sample 
Date

Selenium 
Concentration in 
Muscle (µg/g dw)

Table D.25:  Details for Concurrent, Co-located Water, Benthic Invertebrate Tissue, and Longnose Sucker Tissue Chemistry Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

Management 
Unit

Selenium Concentration in 
Ovaries/Testes (µg/g dw)

15-May-19 525 9.39 15-May-19 13 15-May-19 RG_ERSCMC-56 14 17 16
15-May-19 525 9.39 15-May-19 13 15-May-19 RG_ERSCMC-57 26 21 21
15-May-19 525 9.39 15-May-19 13 15-May-19 RG_ERSCMC-58 12 - -
15-May-19 525 9.39 15-May-19 13 15-May-19 RG_ERSCMC-59 23 25 23
15-May-19 525 9.39 15-May-19 13 15-May-19 RG_ERSCMC-60 24 20 20
15-May-19 525 9.39 15-May-19 13 17-May-19 RG_ERSCMC-78 14 15 14
15-May-19 525 9.39 15-May-19 13 20-May-19 RG_ERSCMC-96 17 - -
15-May-19 525 9.39 15-May-19 13 20-May-19 RG_ERSCMC-97 20 - -
15-May-19 525 9.39 15-May-19 13 21-May-19 RG_ERSCMC-100 25 22 17

RG_MCIMCC 14-May-19 1,238 18 14-May-19 12 14-May-19 RG_MCIMCC-10 13 - -
9-May-19 567 1.50 9-May-19 15 9-May-19 RG_MIWW-12 17 20 23
9-May-19 567 1.50 9-May-19 15 16-May-19 RG_MIWW-26 13 18 20
9-May-19 567 1.50 9-May-19 15 18-May-19 RG_MIWW-30 14 17 16
9-May-19 567 1.50 9-May-19 15 18-May-19 RG_MIWW-31 15 19 23
15-May-19 705 9.14 15-May-19 26 14-May-19 RG_AQU1-120 44 36 31
15-May-19 705 9.14 15-May-19 26 14-May-19 RG_AQU1-121 48 37 31
15-May-19 705 9.14 15-May-19 26 14-May-19 RG_AQU1-122 29 24 27
15-May-19 705 9.14 15-May-19 26 14-May-19 RG_AQU1-123 45 33 19
15-May-19 705 9.14 15-May-19 26 15-May-19 RG_AQU1-124 31 26 23
15-May-19 705 9.14 15-May-19 26 15-May-19 RG_AQU1-125 30 27 25
15-May-19 705 9.14 15-May-19 26 16-May-19 RG_AQU1-126 43 37 28
15-May-19 705 9.14 15-May-19 26 16-May-19 RG_AQU1-127 39 33 30
8-May-19 634 1.62 10-May-19 11 8-May-19 RG_ERST-1 12 - -
8-May-19 634 1.62 10-May-19 11 21-May-19 RG_ERST-2 13 12 21
8-May-19 634 1.62 10-May-19 11 21-May-19 RG_ERST-3 14 - -

RG_ERWSF 15-May-19 573 0.576 15-May-19 4.60 13-May-19 RG_ERWSF-1 2.90 - -
13-May-19 395 5.42 13-May-19 35 8-May-19 RG_STPD-1 19 - -
13-May-19 395 5.42 13-May-19 35 8-May-19 RG_STPD-2 15 - -
13-May-19 395 5.42 13-May-19 35 9-May-19 RG_STPD-3 20 - -
13-May-19 395 5.42 13-May-19 35 9-May-19 RG_STPD-4 17 - -
13-May-19 395 5.42 13-May-19 35 13-May-19 RG_STPD-5 19 - -
13-May-19 395 5.42 13-May-19 35 13-May-19 RG_STPD-6 24 - -
13-May-19 395 5.42 13-May-19 35 13-May-19 RG_STPD-7 16 - -
13-May-19 395 5.42 13-May-19 35 16-May-19 RG_STPD-8 20 - -
13-May-19 395 5.42 13-May-19 35 16-May-19 RG_STPD-9 19 15 18
13-May-19 395 5.42 13-May-19 35 16-May-19 RG_STPD-10 18 - -

RG_ERSCMC

RG_MIWW

RG_AQU1

RG_ERST

Mine-
exposedMU4
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exposed
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Table D.25:  Details for Concurrent, Co-located Water, Benthic Invertebrate Tissue, and Longnose Sucker Tissue Chemistry Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

Management 
Unit

Selenium Concentration in 
Ovaries/Testes (µg/g dw)

21-May-19 406 c 1.49 21-May-19 9.47 14-May-19 RG_EROL-21 7.30 - -
21-May-19 406 c 1.49 21-May-19 9.47 16-May-19 RG_EROL-44 14 15 13
21-May-19 406 c 1.49 21-May-19 9.47 16-May-19 RG_EROL-45 12 13 13
21-May-19 406 c 1.49 21-May-19 9.47 16-May-19 RG_EROL-46 5.80 - -
21-May-19 406 c 1.49 21-May-19 9.47 16-May-19 RG_EROL-47 10 - -
21-May-19 406 c 1.49 21-May-19 9.47 16-May-19 RG_EROL-48 17 - -
21-May-19 406 c 1.49 21-May-19 9.47 16-May-19 RG_EROL-49 13 - -
21-May-19 406 c 1.49 21-May-19 9.47 16-May-19 RG_EROL-50 14 - -
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-14 9.20 10 7.25
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-15 8.40 9.80 7.28
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-16 10 10 9.52
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-17 11 10 7.70
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-18 11 12 9.90
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-19 12 12 11
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-20 11 11 9.18
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-21 11 11 9.54
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-22 10 11 9.84
21-May-19 372 d 1.88 17-May-19 7.63 17-May-19 RG_DOMRS-23 12 10 10
15-May-19 352 0.218 15-May-19 3.43 15-May-19 RG_FLA1-26 3.10 5.30 4.26
15-May-19 352 0.218 15-May-19 3.43 15-May-19 RG_FLA1-27 3.20 - -
15-May-19 352 0.218 15-May-19 3.43 21-May-19 RG_FLA1-87 3.80 - -
15-May-19 352 0.218 15-May-19 3.43 23-May-19 RG_FLA1-101 4.20 - -
15-May-19 352 0.218 15-May-19 3.43 24-May-19 RG_FLA1-102 3.00 4.50 4.10
15-May-19 352 0.218 15-May-19 3.43 24-May-19 RG_FLA1-103 3.30 - -
15-May-19 352 0.218 15-May-19 3.43 24-May-19 RG_FLA1-104 3.80 - -
15-May-19 352 0.218 15-May-19 3.43 24-May-19 RG_FLA1-105 4.70 - -
15-May-19 352 0.218 15-May-19 3.43 24-May-19 RG_FLA1-106 3.80 - -

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

a Specific conductance is used as an indicator of the degree of mine-exposure (i.e., areas with higher specific conductance readings have a higher degree of mine-exposure).
b Testes from two male longnose sucker were collected and analyzed in 2018.
c In situ  measurements (including specific conductance) were collected on May 15, 2019.
d In situ  measurements (including specific conductance) were collected on May 20, 2019.

Outside of MU1 
to MU6

RG_DOMRS

RG_FLA1Reference

Notes: ID = identifier; µS/cm = microSiemens per centimetre; µg/L = micrograms per litre; µg/g dw = micrograms per gram dry weight; SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = 
TrichAnalytics Inc.; MU = Management Unit; EVWQP = Elk Valley Water Quality Plan; BC WQG = British Columbia Water Quality Guideline; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Mine-
exposedMU5

Selenium concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) for benthic invertebrate tissues (i.e., 16 µg/g dw), longnose sucker muscle (i.e., 6.03 µg/g dw), 
or longnose sucker ovaries/eggs (i.e., 5.70 µg/g dw).

Total selenium concentration in water exceeds the 2μg/L BC WQG for the protection of aquatic life, the selenium concentration in benthic invertebrate tissues exceeds the 4 μg/g dw BCMOECCS interim selenium 
guideline, the selenium concentration in muscle exceeds the 4 μg/g dw BCMOECCS chronic selenium guideline, or the selenium concentration in ovaries/eggs exceeds the 11 µg/g dw BCMOECCS long-term chronic guideline for 
fish ovaries/eggs (BCMOECCS 2019a).

RG_EROL
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RG_ERUP-39 RG_ERUP-40 RG_ERUP-101 RG_ERUP-102 RG_ERUP-103 RG_ERUP-104 RG_ERUP-105 RG_ERUP-106 RG_ERUP-107 RG_GO13-1 RG_GO13-2 RG_GO13-3 RG_GO13-4 RG_GO13-5 RG_GO13-6

% Moisture % 71 68 66 72 75 62 69 67 64 74.98 75.01 72.08 75.29 74.19 74.78

Aluminum (Al) µg/g dw 14 <2 <2 12 7.0 2.0 <2 5.0 4.0 <20 <20 <50 6 8 5

Antimony (Sb) µg/g dw <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <1 <1 <2 <0.2 <0.2 <0.2

Arsenic (As) µg/g dw 0.12 0.080 0.10 0.10 0.21 0.060 0.14 0.16 0.10 <0.5 <0.5 <1 0.1 <0.1 0.1

Barium (Ba) µg/g dw 0.58 0.41 2.0 1.8 2.6 0.31 0.56 1.8 1.5 1 0.7 <1 3.7 2.2 1.2

Beryllium (Be) µg/g dw <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.1 <0.1 <0.2 <0.02 <0.02 <0.02

Boron (B) µg/g dw <2 <1 <1 <1 <2 <1 <1 <1 <1 <10 <10 <20 <2 <2 <2

Cadmium (Cd) µg/g dw <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.1 <0.1 <0.2 <0.02 <0.02 <0.02

Chromium (Cr) µg/g dw 0.10 0.11 <0.05 0.060 <0.1 <0.05 <0.05 <0.05 <0.05 <5 <5 <10 <1 <1 <1

Cobalt (Co) µg/g dw 0.18 0.090 0.060 0.10 0.18 0.080 0.13 0.070 0.080 0.1 0.1 <0.2 0.16 0.04 0.12

Copper (Cu) µg/g dw 2.8 2.6 3.0 5.0 7.1 3.2 3.2 4.1 4.0 8.8 6.8 6 7.5 4.5 6.2

Iron (Fe) µg/g dw 92 50 37 67 54 40 44 47 50 130 70 70 80 84 84

Lead (Pb) µg/g dw 0.020 <0.01 <0.01 0.010 <0.02 <0.01 <0.01 <0.01 <0.01 <0.1 <0.1 <0.2 <0.02 <0.02 <0.02

Manganese (Mn) µg/g dw 11 15 14 14 5.5 21 6.6 12 15 20 13 14 27 12 50

Mercury (Hg) µg/g dw 0.010 0.0090 0.011 0.016 0.030 0.0060 0.0060 0.011 0.020 <0.05 <0.05 <0.1 <0.01 <0.01 <0.01

Molybdenum (Mo) µg/g dw 0.37 0.17 0.12 0.20 0.28 0.090 0.15 0.14 0.16 <1 <1 <2 0.4 0.2 0.3

Nickel (Ni) µg/g dw <0.1 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.5 <0.5 <1 <0.1 <0.1 <0.1

Selenium (Se) µg/g dw 6.3 9.4 8.2 5.8 6.2 8.2 6.8 6.4 7.5 72 56 100 78 57 46

Silver (Ag) µg/g dw 0.040 0.040 0.060 0.050 0.040 0.060 0.060 0.060 0.040 <0.1 <0.1 <0.2 0.02 <0.02 <0.02

Strontium (Sr) µg/g dw 0.60 0.34 0.36 0.43 0.60 0.28 0.36 0.34 0.52 <1 <1 <2 0.9 0.9 1.2

Thallium (Tl) µg/g dw <0.01 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.5 <0.5 <1 <0.1 <0.1 <0.1

Tin (Sn) µg/g dw <0.1 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.5 <0.5 <1 <0.1 <0.1 <0.1

Titanium (Ti) µg/g dw <0.5 <0.2 <0.2 0.20 <0.5 <0.2 <0.2 <0.2 <0.2 0.8 <0.5 <1 0.2 0.7 0.1

Uranium (U) µg/g dw <0.01 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.1 <0.01 <0.01 <0.01

Vanadium (V) µg/g dw <0.2 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <1 <1 <2 <0.2 <0.2 <0.2

Zinc (Zn) µg/g dw 170 88 120 130 300 100 120 120 110 200 170 170 330 200 200

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; mg dw = milligrams dry weight; SRC = Saskatchewan Research Council Environmental Analytical Laboratory.
a Testes were only collected from RG_GO13 in August 2018 (n = 2 fish). 
b Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).

Table D.26:  Chemistry Data for Longnose Sucker Ovaries and Testes Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  a

Analyte Units

Management Unit 3

Mine-exposed

Management Unit 4

Ovaries Ovaries

2-Aug-18

RG_GO13RG_ERUP

11-May-19 13-May-19

Mine-exposed
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G_GO13-7 RG_GO13-8 RG_GO13-1 RG_GO13-2 RG_GO13-3 RG_GO13-4 RG_GO13-5 RG_GO13-6 RG_GO13-7 RG_GO13-8 RG_GO13-9 RG_OTTO-120 RG_OTTO-121 RG_OTTO-122 RG_OTTO-123

% Moisture % 78.88 83.28 70 74 67 71 69 67 70 73 68 66 68 65 67

Aluminum (Al) µg/g dw <200 8 12 4.0 3.0 25 2.0 3.0 3.0 <2 <2 16 <2 <2 <2

Antimony (Sb) µg/g dw <10 <0.2 0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Arsenic (As) µg/g dw <5 <0.1 0.14 0.080 0.040 0.080 0.050 0.080 0.060 0.070 0.020 0.46 0.25 0.38 0.22

Barium (Ba) µg/g dw <5 1.1 1.0 0.91 0.30 1.4 0.43 0.57 0.37 0.51 0.24 3.0 1.7 1.8 1.6

Beryllium (Be) µg/g dw <1 <0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron (B) µg/g dw <100 <2 <1 <1 <1 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1

Cadmium (Cd) µg/g dw <1 <0.02 0.040 <0.01 <0.01 <0.02 0.020 <0.01 <0.01 0.030 <0.01 0.020 0.020 0.020 0.060

Chromium (Cr) µg/g dw <50 <1 0.12 <0.05 <0.05 0.30 0.050 0.070 0.070 0.060 <0.05 0.070 <0.05 <0.05 <0.05

Cobalt (Co) µg/g dw <1 0.03 0.090 0.11 0.090 0.19 0.10 0.11 0.12 0.13 0.10 0.12 0.17 0.11 0.16

Copper (Cu) µg/g dw <5 1.8 5.0 5.7 3.5 6.4 4.9 3.5 3.6 6.3 3.2 6.2 4.6 4.6 4.1

Iron (Fe) µg/g dw <200 41 50 83 55 87 53 61 67 92 54 69 50 39 55

Lead (Pb) µg/g dw <1 <0.02 0.020 0.020 <0.01 0.040 <0.01 <0.01 0.080 <0.01 <0.01 0.020 <0.01 <0.01 <0.01

Manganese (Mn) µg/g dw <10 1.9 6.6 9.0 19 31 14 17 12 12 21 21 24 25 22

Mercury (Hg) µg/g dw <0.5 <0.01 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Molybdenum (Mo) µg/g dw <10 <0.2 0.11 0.21 0.11 0.20 0.14 0.19 0.19 0.24 0.15 0.18 0.13 0.12 0.18

Nickel (Ni) µg/g dw <5 <0.1 0.17 0.10 0.050 0.20 0.090 0.11 0.10 0.14 0.060 0.15 0.070 0.080 0.070

Selenium (Se) µg/g dw 84 13 57 56 58 42 52 66 71 70 51 13 12 12 18

Silver (Ag) µg/g dw <1 <0.02 0.010 0.040 0.020 0.040 0.030 0.020 0.040 0.050 0.030 0.040 0.030 0.030 0.030

Strontium (Sr) µg/g dw <10 0.5 0.77 0.73 0.37 1.3 0.59 0.77 0.81 0.87 0.64 0.84 0.90 0.99 0.98

Thallium (Tl) µg/g dw <5 <0.1 0.052 0.024 0.011 0.020 0.019 <0.005 0.0070 0.032 <0.005 0.021 0.026 0.019 0.019

Tin (Sn) µg/g dw <5 <0.1 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Titanium (Ti) µg/g dw <5 0.4 0.90 <0.2 <0.2 <0.5 <0.2 <0.2 <0.2 <0.2 <0.2 0.30 <0.2 <0.2 <0.2

Uranium (U) µg/g dw <0.5 <0.01 0.0060 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Vanadium (V) µg/g dw <10 <0.2 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Zinc (Zn) µg/g dw 390 120 170 150 93 170 110 130 120 150 110 100 110 89 110

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; mg dw = milligrams dry weight; SRC = Saskatchewan Research Council Environmental Analytical Laboratory.
a Testes were only collected from RG_GO13 in August 2018 (n = 2 fish). 
b Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).

Table D.26:  Chemistry Data for Longnose Sucker Ovaries and Testes Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  a

13-May-19

Mine-exposed

Testes Ovaries

2-Aug-18

Ovaries
Analyte

Management Unit 4

9-May-19 10-May-19

RG_OTTO
Units

RG_GO13
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RG_OTTO-124 RG_OTTO-125 RG_OTTO-126 RG_OTTO-127 RG_ERSCMC-56 RG_ERSCMC-57 RG_ERSCMC-59 RG_ERSCMC-60 RG_ERSCMC-78 RG_ERSCMC-100 b RG_MIWW-12 RG_MIWW-26 RG_MIWW-30 RG_MIWW-31

21-May-19 9-May-19 16-May-19
% Moisture % 78 68 64 65 62 63 69 75 67 67 66 66 66 66

Aluminum (Al) µg/g dw <5 <2 <2 2.0 <2 <2 <2 <2 3.0 <50 3.0 <2 <2 <2

Antimony (Sb) µg/g dw <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01

Arsenic (As) µg/g dw 0.25 0.25 0.24 0.42 0.19 0.060 0.15 0.10 0.070 <0.5 0.11 0.060 0.11 0.11

Barium (Ba) µg/g dw 4.5 1.4 2.1 4.7 0.49 0.66 2.6 1.2 0.30 <5 0.83 1.2 1.4 0.92

Beryllium (Be) µg/g dw <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01

Boron (B) µg/g dw <2 <1 <1 <1 <1 <1 <1 <1 <1 <50 <1 <1 <1 <1

Cadmium (Cd) µg/g dw 0.020 0.030 0.020 0.020 0.020 0.020 0.010 0.010 <0.01 0.060 <0.01 <0.01 <0.01 0.030

Chromium (Cr) µg/g dw <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <5 <0.05 <0.05 <0.05 <0.05

Cobalt (Co) µg/g dw 0.18 0.11 0.080 0.12 0.10 0.090 0.14 0.15 0.13 <5 0.070 0.080 0.080 0.080

Copper (Cu) µg/g dw 5.8 4.1 4.2 5.3 3.9 3.5 5.0 5.2 4.0 12 3.0 3.4 3.8 2.7

Iron (Fe) µg/g dw 59 73 40 66 33 26 50 69 46 60 46 32 35 34

Lead (Pb) µg/g dw <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.5 0.040 <0.01 <0.01 <0.01

Manganese (Mn) µg/g dw 43 36 17 26 6.5 14 16 20 5.3 6.0 1.3 1.0 0.70 1.0

Mercury (Hg) µg/g dw <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0090 <0.005 <0.02 <0.005 <0.005 <0.005 <0.005

Molybdenum (Mo) µg/g dw 0.21 0.16 0.13 0.16 0.11 0.090 0.16 0.25 0.12 <0.5 0.12 0.10 0.14 0.11

Nickel (Ni) µg/g dw 0.10 0.090 0.080 0.24 0.050 0.060 <0.05 0.090 <0.05 <5 0.090 <0.05 <0.05 <0.05

Selenium (Se) µg/g dw 12 12 11 12 17 21 25 20 15 22 20 18 17 19

Silver (Ag) µg/g dw 0.030 0.030 0.040 0.040 0.040 0.030 0.020 0.020 0.040 0.040 0.020 0.020 0.020 0.010

Strontium (Sr) µg/g dw 1.3 1.2 0.70 1.2 0.26 0.39 0.64 0.70 0.39 1.0 0.42 0.83 0.44 0.40

Thallium (Tl) µg/g dw 0.030 0.027 0.022 0.017 0.010 0.013 0.013 0.012 <0.005 <0.1 0.0060 <0.005 0.0060 0.012

Tin (Sn) µg/g dw <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <2 <0.05 <0.05 <0.05 <0.05

Titanium (Ti) µg/g dw <0.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <5 <0.2 <0.2 <0.2 <0.2

Uranium (U) µg/g dw <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.1 <0.005 <0.005 <0.005 <0.005

Vanadium (V) µg/g dw <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <1 <0.1 <0.1 <0.1 <0.1

Zinc (Zn) µg/g dw 160 110 99 120 95 92 130 180 96 340 120 130 120 110

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; mg dw = milligrams dry weight; SRC = Saskatchewan Research Council Environmental Analytical Laboratory.
a Testes were only collected from RG_GO13 in August 2018 (n = 2 fish). 
b Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).

Table D.26:  Chemistry Data for Longnose Sucker Ovaries and Testes Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  a

OvariesOvaries

15-May-19 18-May-19

Analyte Units

Management Unit 4

RG_MIWWRG_ERSCMCRG_OTTO

13-May-19

Ovaries

Mine-exposed
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RG_ERST RG_STPD

Ovaries Ovaries

RG_AQU1-120 RG_AQU1-121 RG_AQU1-122 RG_AQU1-123 RG_AQU1-124 RG_AQU1-125 RG_AQU1-126 RG_AQU1-127 RG_ERST-3 b RG_STPD-9 RG_EROL-44 RG_EROL-45

15-May-19 21-May-19 9-May-19
% Moisture % 68 74 69 73 70 74 68 72 77 75 64 62

Aluminum (Al) µg/g dw 5.0 6.0 57 58 4.0 8.0 <2 <2 <50 <5 <2 4.0

Antimony (Sb) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1 <0.02 <0.01 <0.01

Arsenic (As) µg/g dw 0.080 0.060 0.070 0.070 0.070 0.13 0.080 0.040 <0.5 0.17 0.080 0.10

Barium (Ba) µg/g dw 0.91 1.6 2.1 2.9 0.93 0.90 1.8 1.0 6.0 3.9 0.45 1.0

Beryllium (Be) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.01

Boron (B) µg/g dw <1 <1 <1 <1 <1 <1 <1 <1 <50 <2 <1 <1

Cadmium (Cd) µg/g dw 0.020 0.010 0.020 0.020 0.020 0.050 0.030 0.010 0.090 <0.02 <0.01 <0.01

Chromium (Cr) µg/g dw <0.05 0.14 0.10 0.13 <0.05 0.050 0.080 <0.05 <5 <0.1 <0.05 <0.05

Cobalt (Co) µg/g dw 0.17 0.16 0.14 0.15 0.18 0.23 0.12 0.16 <5 0.15 0.080 0.080

Copper (Cu) µg/g dw 4.0 5.5 3.8 5.4 5.1 6.8 4.8 3.6 6.0 7.8 3.7 3.3

Iron (Fe) µg/g dw 58 86 70 95 74 89 52 85 60 80 33 38

Lead (Pb) µg/g dw 0.020 0.020 0.040 0.030 <0.01 0.010 <0.01 <0.01 <0.5 <0.02 <0.01 <0.01

Manganese (Mn) µg/g dw 8.0 3.0 10 11 10 7.2 12 4.6 7.0 8.2 5.8 6.1

Mercury (Hg) µg/g dw <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.02 <0.01 <0.005 0.0050

Molybdenum (Mo) µg/g dw 0.14 0.26 0.17 0.23 0.13 0.18 0.18 0.18 <0.5 0.20 0.10 0.080

Nickel (Ni) µg/g dw 0.070 0.070 0.14 0.19 0.060 0.13 0.11 <0.05 <5 <0.1 <0.05 <0.05

Selenium (Se) µg/g dw 36 37 24 33 26 27 37 33 12 15 15 13

Silver (Ag) µg/g dw 0.010 0.020 0.040 0.030 0.020 0.030 0.020 0.020 0.020 0.050 0.020 0.020

Strontium (Sr) µg/g dw 0.51 0.64 0.90 1.3 0.41 0.96 0.48 0.58 <1 0.60 0.25 0.27

Thallium (Tl) µg/g dw 0.0060 0.0060 0.013 0.010 0.0080 0.0070 0.0080 <0.005 <0.1 <0.01 <0.005 <0.005

Tin (Sn) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <2 <0.1 <0.05 <0.05

Titanium (Ti) µg/g dw <0.2 0.20 0.60 0.70 <0.2 0.20 <0.2 <0.2 <5 <0.5 <0.2 <0.2

Uranium (U) µg/g dw <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.1 <0.01 <0.005 <0.005

Vanadium (V) µg/g dw <0.1 <0.1 0.20 0.20 <0.1 <0.1 <0.1 <0.1 <1 <0.2 <0.1 <0.1

Zinc (Zn) µg/g dw 120 180 140 170 120 160 150 160 530 260 91 84

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; mg dw = milligrams dry weight; SRC = Saskatchewan Research Council Environmental Analytical Laboratory.
a Testes were only collected from RG_GO13 in August 2018 (n = 2 fish). 
b Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).

Table D.26:  Chemistry Data for Longnose Sucker Ovaries and Testes Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  a

Mine-exposed

Management Unit 5

16-May-19

RG_AQU1

Mine-exposed

Management Unit 4

RG_EROL

Ovaries Ovaries
Analyte Units

14-May-19 16-May-19
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RG_DOMRS-14 RG_DOMRS-15 RG_DOMRS-16 RG_DOMRS-17 RG_DOMRS-18 RG_DOMRS-19 RG_DOMRS-20 RG_DOMRS-21 RG_DOMRS-22 RG_DOMRS-23 RG_FLA1-26 RG_FLA1-102

15-May-19 24-May-19
% Moisture % 65 65 71 69 68 63 66 64 66 66 66 69

Aluminum (Al) µg/g dw <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Antimony (Sb) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Arsenic (As) µg/g dw 0.050 0.030 0.070 0.080 0.040 0.060 0.050 0.070 0.040 0.050 0.10 0.17

Barium (Ba) µg/g dw 0.28 0.44 0.32 0.25 0.21 0.34 0.39 0.92 0.35 0.47 0.59 0.19

Beryllium (Be) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron (B) µg/g dw <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Cadmium (Cd) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.020 <0.01

Chromium (Cr) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cobalt (Co) µg/g dw 0.11 0.040 0.050 0.060 0.040 0.040 0.060 0.060 0.060 0.070 0.080 0.030

Copper (Cu) µg/g dw 3.3 2.5 3.3 2.7 2.6 2.5 2.9 3.4 2.8 3.3 3.9 2.9

Iron (Fe) µg/g dw 42 23 36 37 30 32 36 42 40 48 45 32

Lead (Pb) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Manganese (Mn) µg/g dw 6.8 3.8 2.7 4.0 2.4 8.3 1.5 7.3 8.8 11 9.4 1.1

Mercury (Hg) µg/g dw 0.0060 <0.005 <0.005 0.0060 <0.005 0.0050 <0.005 0.0080 <0.005 0.0080 0.012 0.0090

Molybdenum (Mo) µg/g dw 0.090 0.080 0.090 0.080 0.080 0.080 0.10 0.12 0.11 0.15 0.11 0.10

Nickel (Ni) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Selenium (Se) µg/g dw 10 9.8 10 10 12 12 11 11 11 10 5.3 4.5

Silver (Ag) µg/g dw 0.040 0.030 0.040 0.030 0.040 0.040 0.040 0.050 0.040 0.030 0.040 0.020

Strontium (Sr) µg/g dw 0.33 0.32 0.27 0.22 0.27 0.35 0.30 0.29 0.31 0.38 0.10 0.10

Thallium (Tl) µg/g dw <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.011 0.010

Tin (Sn) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Titanium (Ti) µg/g dw <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Uranium (U) µg/g dw <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Vanadium (V) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Zinc (Zn) µg/g dw 85 85 100 93 82 98 96 110 86 100 110 87

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; mg dw = milligrams dry weight; SRC = Saskatchewan Research Council Environmental Analytical Laboratory.
a Testes were only collected from RG_GO13 in August 2018 (n = 2 fish). 
b Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).

Table D.26:  Chemistry Data for Longnose Sucker Ovaries and Testes Collected from Reference and Mine-exposed Lentic Areas, August 2018 (RG_GO13 Only) and May 2019  a   

Ovaries

RG_FLA1

Reference

Outside of Management Units 1 to 6

Ovaries

RG_DOMRS

Mine-exposed

Management Unit 5

17-May-19

UnitsAnalyte
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 0.426 0.00480 - 1.59 0.0485 - 1.49 0.0120 - 1.21 0.00590 - 0.466 0.00460 -
Dry Weight g 0.125 - - 0.503 - - 0.505 - - 0.342 - - 0.116 - -
% Moisture % 71 27 89 68 55 22 66 34 64 72 31 81 75 37 68
Aluminum (Al) µg/g dw 14 7.28 63 <2 0.398 134 <2 0.802 85 12 6.87 54 7.00 0.916 154
Antimony (Sb) µg/g dw <0.02 - - <0.01 - - <0.01 - - <0.01 - - <0.02 - -
Arsenic (As) µg/g dw 0.120 <0.200 50 0.0800 <0.200 86 0.100 <0.200 67 0.100 <0.200 67 0.210 <0.200 4.9
Barium (Ba) µg/g dw 0.580 - - 0.410 - - 2.00 - - 1.80 - - 2.60 - -
Beryllium (Be) µg/g dw <0.02 - - <0.01 - - <0.01 - - <0.01 - - <0.02 - -
Boron (B) µg/g dw <2 - - <1 - - <1 - - <1 - - <2 - -
Cadmium (Cd) µg/g dw <0.02 1.03 192 <0.01 0.592 193 <0.01 0.498 192 <0.01 0.866 195 <0.02 0.868 191
Calcium (Ca) µg/g dw - 3,533 - - 1,379 - - 1,396 - - 1,797 - - 1,777 -
Chromium (Cr) µg/g dw 0.100 1.91 180 0.110 1.41 171 <0.05 1.46 187 0.0600 1.91 188 <0.1 1.90 180
Cobalt (Co) µg/g dw 0.180 0.237 27 0.0900 0.119 28 0.0600 0.0904 40 0.100 0.152 41 0.180 0.214 17
Copper (Cu) µg/g dw 2.80 6.46 79 2.60 3.81 38 3.00 3.48 15 5.00 5.95 17 7.10 7.30 2.8
Iron (Fe) µg/g dw 92 143 44 50 82 48 37 58 44 67 102 41 54 71 27
Lead (Pb) µg/g dw 0.0200 0.108 138 <0.01 <0.0100 - <0.01 0.0317 104 0.0100 0.0250 86 <0.02 <0.0100 -
Lithium (Li) µg/g dw - 0.0937 - - <0.0200 - - 0.0316 - - 0.0461 - - 0.0273 -
Magnesium (Mg) µg/g dw - 2,439 - - 1,333 - - 1,413 - - 1,565 - - 1,344 -
Manganese (Mn) µg/g dw 11 12 4.8 15 22 38 14 18 26 14 18 27 5.50 9.35 52
Mercury (Hg) µg/g dw 0.0100 0.199 181 0.00900 0.121 172 0.0110 0.100 160 0.0160 0.179 167 0.0300 0.188 145
Molybdenum (Mo) µg/g dw 0.370 0.487 27 0.170 0.220 26 0.120 0.147 20 0.200 0.213 6.3 0.280 0.265 5.5
Nickel (Ni) µg/g dw <0.1 0.891 160 <0.05 0.0909 58 <0.05 0.223 127 <0.05 0.937 180 <0.1 0.852 158
Phosphorus (P) µg/g dw - 14,936 - - 13,994 - - 12,306 - - 13,492 - - 12,975 -
Potassium (K) µg/g dw - 22,540 - - 12,876 - - 9,128 - - 14,781 - - 18,079 -
Selenium (Se) µg/g dw 6.30 6.69 6.0 9.40 10 6.9 8.20 7.87 4.1 5.80 5.83 0.49 6.20 6.16 0.71
Sodium (Na) µg/g dw - 3,060 - - 2,106 - - 1,277 - - 2,066 - - 2,233 -
Silver (Ag) µg/g dw 0.0400 - - 0.0400 - - 0.0600 - - 0.0500 - - 0.0400 - -
Strontium (Sr) µg/g dw 0.600 1.09 58 0.340 0.518 42 0.360 0.766 72 0.430 0.629 38 0.600 0.685 13
Thallium (Tl) µg/g dw <0.01 - - <0.005 - - <0.005 - - <0.005 - - <0.01 - -
Tin (Sn) µg/g dw <0.1 <0.0800 - <0.05 <0.0800 - <0.05 <0.0800 - <0.05 <0.0800 - <0.1 <0.0800 -
Titanium (Ti) µg/g dw <0.5 - - <0.2 - - <0.2 - - 0.200 - - <0.5 - -
Uranium (U) µg/g dw <0.01 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.01 <0.0100 -
Vanadium (V) µg/g dw <0.2 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.2 <0.100 -
Zinc (Zn) µg/g dw 170 166 2.2 88 104 17 120 87 32 130 148 13 300 144 70

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units
RG_ERUP

Mine-exposed

Management Unit 3

11-May-19 13-May-19

RG_ERUP-103RG_ERUP-102RG_ERUP-101RG_ERUP-40RG_ERUP-39
RPD (%) RPD (%) RPD (%) RPD (%) RPD (%)

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley Water Quality Plan; mg dw = 
milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.33 0.0693 - 1.61 0.0201 - 1.51 0.0198 - 1.26 0.00610 -
Dry Weight g 0.508 - - 0.505 - - 0.502 - - 0.458 - -
% Moisture % 62 49 23 69 55 22 67 29 78 64 21 100
Aluminum (Al) µg/g dw 2.00 1.43 34 <2 0.541 115 5.00 1.43 111 4.00 0.511 155
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.0600 <0.200 108 0.140 <0.200 35 0.160 <0.200 22 0.100 <0.200 67
Barium (Ba) µg/g dw 0.310 - - 0.560 - - 1.80 - - 1.50 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw <0.01 0.917 196 <0.01 0.851 195 <0.01 0.728 195 <0.01 0.561 193
Calcium (Ca) µg/g dw - 1,101 - - 1,562 - - 1,428 - - 760 -
Chromium (Cr) µg/g dw <0.05 1.59 188 <0.05 1.63 188 <0.05 1.42 186 <0.05 1.36 186
Cobalt (Co) µg/g dw 0.0800 0.114 35 0.130 0.167 25 0.0700 0.105 40 0.0800 0.0769 3.9
Copper (Cu) µg/g dw 3.20 4.26 29 3.20 3.73 15 4.10 4.97 19 4.00 4.16 4.0
Iron (Fe) µg/g dw 40 63 45 44 67 41 47 65 31 50 50 0.97
Lead (Pb) µg/g dw <0.01 0.0534 137 <0.01 0.0182 58 <0.01 0.0139 33 <0.01 <0.0100 -
Lithium (Li) µg/g dw - 0.0290 - - 0.0306 - - 0.0269 - - <0.0200 -
Magnesium (Mg) µg/g dw - 1,141 - - 1,257 - - 1,135 - - 923 -
Manganese (Mn) µg/g dw 21 31 40 6.60 8.73 28 12 18 38 15 17 15
Mercury (Hg) µg/g dw 0.00600 0.175 187 0.00600 0.147 184 0.0110 0.160 174 0.0200 0.126 145
Molybdenum (Mo) µg/g dw 0.0900 0.140 44 0.150 0.164 8.7 0.140 0.156 11 0.160 0.113 35
Nickel (Ni) µg/g dw <0.05 0.203 121 <0.05 0.608 170 <0.05 0.194 118 <0.05 0.0717 36
Phosphorus (P) µg/g dw - 13,867 - - 12,971 - - 12,400 - - 10,864 -
Potassium (K) µg/g dw - 10,026 - - 10,425 - - 10,531 - - 7,277 -
Selenium (Se) µg/g dw 8.20 9.03 9.6 6.80 6.88 1.1 6.40 5.92 7.8 7.50 6.08 21
Sodium (Na) µg/g dw - 1,373 - - 1,889 - - 1,510 - - 1,107 -
Silver (Ag) µg/g dw 0.0600 - - 0.0600 - - 0.0600 - - 0.0400 - -
Strontium (Sr) µg/g dw 0.280 0.713 87 0.360 0.696 64 0.340 0.591 54 0.520 0.400 26
Thallium (Tl) µg/g dw <0.005 - - <0.005 - - <0.005 - - <0.005 - -
Tin (Sn) µg/g dw <0.05 0.171 109 <0.05 0.0841 51 <0.05 <0.0800 - <0.05 <0.0800 -
Titanium (Ti) µg/g dw <0.2 - - <0.2 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 100 128 25 120 120 0.29 120 110 9.1 110 87 23

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units

RG_ERUP-104
RPD (%)

RG_ERUP-105
RPD (%)

RG_ERUP-106
RPD (%)

13-May-19

RG_ERUP

Mine-exposed

Management Unit 3

RG_ERUP-107
RPD (%)

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.64 0.00600 - 1.62 0.00310 - 1.53 0.00700 - 0.690 0.00980 -
Dry Weight g 0.501 - - 0.428 - - 0.502 - - 0.199 - -
% Moisture % 70 22 105 74 23 106 67 60 11 71 56 24
Aluminum (Al) µg/g dw 12 91 154 4.00 3.47 14 3.00 0.692 125 25 69 94
Antimony (Sb) µg/g dw 0.0100 - - <0.01 - - <0.01 - - <0.02 - -
Arsenic (As) µg/g dw 0.140 0.274 65 0.0800 <0.200 86 0.0400 <0.200 133 0.0800 <0.200 86
Barium (Ba) µg/g dw 1.00 - - 0.910 - - 0.300 - - 1.40 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.02 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <2 - -
Cadmium (Cd) µg/g dw 0.0400 0.759 180 <0.01 0.820 195 <0.01 0.596 193 <0.02 0.741 189
Calcium (Ca) µg/g dw - 4,476 - - 3,034 - - 1,246 - - 3,120 -
Chromium (Cr) µg/g dw 0.120 1.96 177 <0.05 1.49 187 <0.05 1.82 189 0.300 3.23 166
Cobalt (Co) µg/g dw 0.0900 0.153 52 0.110 0.154 33 0.0900 0.133 39 0.190 0.301 45
Copper (Cu) µg/g dw 5.00 6.81 31 5.70 7.24 24 3.50 4.75 30 6.40 9.46 39
Iron (Fe) µg/g dw 50 133 91 83 135 48 55 88 46 87 202 80
Lead (Pb) µg/g dw 0.0200 0.156 154 0.0200 0.0361 57 <0.01 0.0137 31 0.0400 0.0389 2.7
Lithium (Li) µg/g dw - 0.160 - - 0.0837 - - 0.0431 - - 0.141 -
Magnesium (Mg) µg/g dw - 1,705 - - 2,252 - - 1,513 - - 2,107 -
Manganese (Mn) µg/g dw 6.60 14 72 9.00 14 41 19 30 45 31 50 47
Mercury (Hg) µg/g dw <0.005 0.151 187 <0.005 0.153 187 <0.005 0.0941 180 <0.01 0.115 168
Molybdenum (Mo) µg/g dw 0.110 0.155 34 0.210 0.269 25 0.110 0.150 31 0.200 0.251 23
Nickel (Ni) µg/g dw 0.170 1.27 153 0.100 0.423 124 0.0500 0.637 171 0.200 2.88 174
Phosphorus (P) µg/g dw - 13,355 - - 11,551 - - 12,480 - - 13,570 -
Potassium (K) µg/g dw - 10,101 - - 13,019 - - 8,902 - - 14,161 -
Selenium (Se) µg/g dw 57 61 6.8 56 59 5.5 58 58 0.52 42 49 16
Sodium (Na) µg/g dw - 1,999 - - 3,015 - - 1,955 - - 2,229 -
Silver (Ag) µg/g dw 0.0100 - - 0.0400 - - 0.0200 - - 0.0400 - -
Strontium (Sr) µg/g dw 0.770 8.73 168 0.730 1.31 57 0.370 0.900 83 1.30 1.65 24
Thallium (Tl) µg/g dw 0.0520 - - 0.0240 - - 0.0110 - - 0.0200 - -
Tin (Sn) µg/g dw <0.05 <0.0800 - <0.05 <0.0800 - <0.05 <0.0800 - <0.1 0.0872 14
Titanium (Ti) µg/g dw 0.900 - - <0.2 - - <0.2 - - <0.5 - -
Uranium (U) µg/g dw 0.00600 0.0148 84 <0.005 <0.0100 - <0.005 <0.0100 - <0.01 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.2 <0.100 -
Zinc (Zn) µg/g dw 170 116 38 150 122 21 93 117 23 170 149 13

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units
10-May-199-May-19

Mine-exposed

Management Unit 4

RPD (%)
RG_GO13-2

RPD (%) RPD (%)
RG_GO13-4

RPD (%)
RG_GO13-3

RG_GO13

RG_GO13-1

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.61 0.0131 - 1.09 0.0549 - 1.53 0.0295 - 1.77 0.0220 -
Dry Weight g 0.506 - - 0.365 - - 0.464 - - 0.470 - -
% Moisture % 69 58 17 67 57 15 70 55 24 73 61 19
Aluminum (Al) µg/g dw 2.00 0.331 143 3.00 1.60 61 3.00 1.07 95 <2 0.929 73
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.0500 <0.200 120 0.0800 <0.200 86 0.0600 <0.200 108 0.0700 <0.200 96
Barium (Ba) µg/g dw 0.430 - - 0.570 - - 0.370 - - 0.510 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw 0.0200 0.526 185 <0.01 0.822 195 <0.01 0.632 194 0.0300 0.681 183
Calcium (Ca) µg/g dw - 1,396 - - 1,833 - - 2,144 - - 2,694 -
Chromium (Cr) µg/g dw 0.0500 1.37 186 0.0700 1.75 185 0.0700 1.32 180 0.0600 1.97 188
Cobalt (Co) µg/g dw 0.100 0.123 21 0.110 0.140 24 0.120 0.127 5.8 0.130 0.188 36
Copper (Cu) µg/g dw 4.90 5.38 9.3 3.50 4.85 32 3.60 4.86 30 6.30 11 52
Iron (Fe) µg/g dw 53 71 29 61 102 50 67 95 34 92 173 61
Lead (Pb) µg/g dw <0.01 <0.0100 - <0.01 0.0186 60 0.0800 <0.0100 156 <0.01 <0.0100 -
Lithium (Li) µg/g dw - 0.0355 - - 0.0368 - - 0.0338 - - 0.0913 -
Magnesium (Mg) µg/g dw - 1,563 - - 1,752 - - 1,487 - - 2,421 -
Manganese (Mn) µg/g dw 14 22 42 17 23 28 12 15 25 12 15 21
Mercury (Hg) µg/g dw <0.005 0.0812 177 <0.005 0.127 185 <0.005 0.100 181 <0.005 0.114 183
Molybdenum (Mo) µg/g dw 0.140 0.140 0.23 0.190 0.231 20 0.190 0.252 28 0.240 0.288 18
Nickel (Ni) µg/g dw 0.0900 0.489 138 0.110 0.675 144 0.100 0.245 84 0.140 1.02 152
Phosphorus (P) µg/g dw - 11,663 - - 13,728 - - 11,964 - - 13,541 -
Potassium (K) µg/g dw - 9,570 - - 11,499 - - 11,803 - - 13,220 -
Selenium (Se) µg/g dw 52 47 9.3 66 74 11 71 68 4.7 70 82 16
Sodium (Na) µg/g dw - 1,713 - - 1,896 - - 1,819 - - 3,176 -
Silver (Ag) µg/g dw 0.0300 - - 0.0200 - - 0.0400 - - 0.0500 - -
Strontium (Sr) µg/g dw 0.590 0.962 48 0.770 1.29 51 0.810 1.06 27 0.870 1.55 56
Thallium (Tl) µg/g dw 0.0190 - - <0.005 - - 0.00700 - - 0.0320 - -
Tin (Sn) µg/g dw <0.05 0.0826 49 <0.05 0.147 98 <0.05 <0.0800 - <0.05 <0.0800 -
Titanium (Ti) µg/g dw <0.2 - - <0.2 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 110 99 11 130 157 19 120 131 8.7 150 159 5.8

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units

Management Unit 4

Mine-exposed

RG_GO13

RPD (%)
RG_GO13-6

RPD (%) RPD (%)
RG_GO13-7RG_GO13-5 RG_GO13-8

RPD (%)

10-May-19

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.58 0.0804 - 0.908 0.0301 - 1.57 0.0716 - 1.45 0.0788 -
Dry Weight g 0.509 - - 0.308 - - 0.506 - - 0.509 - -
% Moisture % 68 61 9.8 66 56 16 68 64 5.0 65 59 9.2
Aluminum (Al) µg/g dw <2 0.880 78 16 4.88 107 <2 2.35 16 <2 0.551 114
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.0200 <0.200 164 0.460 0.354 26 0.250 0.313 22 0.380 0.323 16
Barium (Ba) µg/g dw 0.240 - - 3.00 - - 1.70 - - 1.80 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw <0.01 0.616 194 0.0200 0.803 190 0.0200 0.797 190 0.0200 0.556 186
Calcium (Ca) µg/g dw - 1,551 - - 2,095 - - 1,696 - - 1,486 -
Chromium (Cr) µg/g dw <0.05 1.50 187 0.0700 1.85 185 <0.05 1.50 187 <0.05 1.41 186
Cobalt (Co) µg/g dw 0.100 0.117 15 0.120 0.185 43 0.170 0.226 28 0.110 0.130 17
Copper (Cu) µg/g dw 3.20 4.24 28 6.20 9.16 39 4.60 5.36 15 4.60 5.21 12
Iron (Fe) µg/g dw 54 85 45 69 102 39 50 81 48 39 54 32
Lead (Pb) µg/g dw <0.01 <0.0100 - 0.0200 0.0529 90 <0.01 0.0478 131 <0.01 <0.0100 -
Lithium (Li) µg/g dw - 0.0513 - - 0.122 - - 0.0668 - - 0.0501 -
Magnesium (Mg) µg/g dw - 1,412 - - 1,837 - - 1,270 - - 1,586 -
Manganese (Mn) µg/g dw 21 30 37 21 34 48 24 34 33 25 39 43
Mercury (Hg) µg/g dw <0.005 0.0952 180 <0.005 0.129 185 <0.005 0.119 184 <0.005 0.0918 179
Molybdenum (Mo) µg/g dw 0.150 0.179 18 0.180 0.239 28 0.130 0.150 14 0.120 0.144 18
Nickel (Ni) µg/g dw 0.0600 0.286 131 0.150 0.790 136 0.0700 0.509 152 0.0800 0.135 51
Phosphorus (P) µg/g dw - 13,481 - - 14,509 - - 11,549 - - 13,306 -
Potassium (K) µg/g dw - 10,235 - - 12,833 - - 8,239 - - 9,409 -
Selenium (Se) µg/g dw 51 53 3.1 13 13 4.7 12 11 7.2 12 12 3.1
Sodium (Na) µg/g dw - 1,694 - - 2,328 - - 1,940 - - 1,733 -
Silver (Ag) µg/g dw 0.0300 - - 0.0400 - - 0.0300 - - 0.0300 - -
Strontium (Sr) µg/g dw 0.640 1.03 47 0.840 1.38 48 0.900 1.57 54 0.990 1.35 30
Thallium (Tl) µg/g dw <0.005 - - 0.0210 - - 0.0260 - - 0.0190 - -
Tin (Sn) µg/g dw <0.05 0.0836 50 <0.05 0.233 129 <0.05 0.264 136 <0.05 0.259 135
Titanium (Ti) µg/g dw <0.2 - - 0.300 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 110 124 12 100 126 23 110 112 1.6 89 94 5.9

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

RG_GO13-9 RG_OTTO-121

Analyte Units

Management Unit 4

Mine-exposed

RPD (%)
RG_OTTO-120

RPD (%) RPD (%)
RG_OTTO-122

RPD (%)

10-May-19

RG_GO13

13-May-19

RG_OTTO

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.

Page 5 of 15



Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.53 0.0379 - 0.815 0.0423 - 1.54 0.0172 - 1.42 0.0290 -
Dry Weight g 0.503 - - 0.182 - - 0.501 - - 0.504 - -
% Moisture % 67 49 31 78 63 21 68 46 38 64 52 22
Aluminum (Al) µg/g dw <2 0.746 91 <5 1.69 99 <2 1.06 62 <2 0.474 123
Antimony (Sb) µg/g dw <0.01 - - <0.02 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.220 0.240 8.7 0.250 <0.200 22 0.250 0.208 18 0.240 0.222 7.7
Barium (Ba) µg/g dw 1.60 - - 4.50 - - 1.40 - - 2.10 - -
Beryllium (Be) µg/g dw <0.01 - - <0.02 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <2 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw 0.0600 0.664 167 0.0200 0.734 189 0.0300 0.562 180 0.0200 0.529 185
Calcium (Ca) µg/g dw - 1,874 - - 2,844 - - 1,656 - - 1,304 -
Chromium (Cr) µg/g dw <0.05 1.66 188 <0.1 1.43 174 <0.05 1.57 188 <0.05 1.59 188
Cobalt (Co) µg/g dw 0.160 0.215 29 0.180 0.230 25 0.110 0.128 15 0.0800 0.118 38
Copper (Cu) µg/g dw 4.10 5.20 24 5.80 7.67 28 4.10 5.03 20 4.20 5.95 34
Iron (Fe) µg/g dw 55 95 54 59 124 71 73 107 37 40 82 69
Lead (Pb) µg/g dw <0.01 0.0143 36 <0.02 0.00960 70 <0.01 <0.0100 - <0.01 <0.0100 -
Lithium (Li) µg/g dw - 0.0646 - - 0.0638 - - 0.0475 - - 0.0496 -
Magnesium (Mg) µg/g dw - 1,696 - - 2,386 - - 1,758 - - 1,536 -
Manganese (Mn) µg/g dw 22 34 43 43 77 56 36 50 33 17 29 54
Mercury (Hg) µg/g dw <0.005 0.114 183 <0.01 0.124 170 <0.005 0.103 181 <0.005 0.103 181
Molybdenum (Mo) µg/g dw 0.180 0.232 25 0.210 0.246 16 0.160 0.170 6.2 0.130 0.179 32
Nickel (Ni) µg/g dw 0.0700 0.407 141 0.100 0.397 120 0.0900 0.630 150 0.0800 0.289 113
Phosphorus (P) µg/g dw - 14,476 - - 11,902 - - 12,236 - - 14,671 -
Potassium (K) µg/g dw - 12,470 - - 12,733 - - 10,311 - - 11,001 -
Selenium (Se) µg/g dw 18 21 14 12 13 8.2 12 10 16 11 13 13
Sodium (Na) µg/g dw - 1,783 - - 2,410 - - 1,638 - - 2,045 -
Silver (Ag) µg/g dw 0.0300 - - 0.0300 - - 0.0300 - - 0.0400 - -
Strontium (Sr) µg/g dw 0.980 1.79 58 1.30 1.89 37 1.20 1.53 24 0.700 1.08 42
Thallium (Tl) µg/g dw 0.0190 - - 0.0300 - - 0.0270 - - 0.0220 - -
Tin (Sn) µg/g dw <0.05 0.132 90 <0.1 0.110 9.3 <0.05 0.279 139 <0.05 <0.0800 -
Titanium (Ti) µg/g dw <0.2 - - <0.5 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.01 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.2 <0.100 - <0.1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 110 123 11 160 144 10 110 102 7.2 99 102 3.0

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

RG_OTTO-123 RG_OTTO-125

Analyte Units

Management Unit 4

Mine-exposed

RG_OTTO

13-May-19

RPD (%)
RG_OTTO-124

RPD (%) RPD (%)
RG_OTTO-126

RPD (%)

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.20 0.0212 - 1.26 0.0178 - 1.36 0.0442 - 1.30 0.0569 -
Dry Weight g 0.416 - - 0.479 - - 0.503 - - 0.405 - -
% Moisture % 65 59 9.7 62 23 94 63 50 24 69 58 17
Aluminum (Al) µg/g dw 2.00 3.66 59 <2 0.651 102 <2 0.981 68 <2 0.448 127
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.420 0.293 36 0.190 0.204 7.1 0.0600 <0.200 108 0.150 <0.200 29
Barium (Ba) µg/g dw 4.70 - - 0.490 - - 0.660 - - 2.60 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw 0.0200 0.746 190 0.0200 0.602 187 0.0200 0.711 189 0.0100 0.610 194
Calcium (Ca) µg/g dw - 2,026 - - 864 - - 1,287 - - 1,889 -
Chromium (Cr) µg/g dw <0.05 2.25 191 <0.05 1.47 187 <0.05 1.40 186 <0.05 1.43 186
Cobalt (Co) µg/g dw 0.120 0.184 42 0.100 0.132 28 0.0900 0.131 37 0.140 0.169 19
Copper (Cu) µg/g dw 5.30 7.51 35 3.90 4.17 6.7 3.50 5.73 48 5.00 5.62 12
Iron (Fe) µg/g dw 66 136 69 33 42 24 26 50 63 50 78 44
Lead (Pb) µg/g dw <0.01 0.0178 56 <0.01 0.0101 1.4 <0.01 0.0143 36 <0.01 <0.0100 -
Lithium (Li) µg/g dw - 0.0748 - - <0.0200 - - 0.0273 - - 0.0214 -
Magnesium (Mg) µg/g dw - 1,964 - - 1,051 - - 1,296 - - 1,997 -
Manganese (Mn) µg/g dw 26 26 1.8 6.50 9.27 35 14 20 34 16 22 33
Mercury (Hg) µg/g dw <0.005 0.126 185 <0.005 0.120 184 <0.005 0.125 185 <0.005 0.110 183
Molybdenum (Mo) µg/g dw 0.160 0.201 23 0.110 0.113 2.4 0.0900 0.118 27 0.160 0.163 1.7
Nickel (Ni) µg/g dw 0.240 1.52 145 0.0500 0.237 130 0.0600 0.312 135 <0.05 0.415 157
Phosphorus (P) µg/g dw - 14,393 - - 12,547 - - 12,010 - - 10,290 -
Potassium (K) µg/g dw - 12,240 - - 7,715 - - 9,432 - - 9,713 -
Selenium (Se) µg/g dw 12 15 19 17 16 6.9 21 21 1.5 25 23 7.1
Sodium (Na) µg/g dw - 2,464 - - 1,103 - - 1,416 - - 2,027 -
Silver (Ag) µg/g dw 0.0400 - - 0.0400 - - 0.0300 - - 0.0200 - -
Strontium (Sr) µg/g dw 1.20 2.66 76 0.260 0.413 45 0.390 0.782 67 0.640 0.975 41
Thallium (Tl) µg/g dw 0.0170 - - 0.0100 - - 0.0130 - - 0.0130 - -
Tin (Sn) µg/g dw <0.05 0.118 81 <0.05 <0.0800 - <0.05 <0.0800 - <0.05 0.0897 57
Titanium (Ti) µg/g dw <0.2 - - <0.2 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 120 139 14 95 98 3.4 92 119 26 130 99 27

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units

RPD (%)
RG_ERSCMC-56

RPD (%) RPD (%)
RG_ERSCMC-59

RPD (%)

Mine-exposed

Management Unit 4

15-May-19

RG_ERSCMC

13-May-19

RG_OTTO

RG_OTTO-127 RG_ERSCMC-57

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.09 0.0716 - 1.52 0.0162 - 0.0199 0 b - 1.51 0.0129 -
Dry Weight g 0.268 - - 0.508 - - 0.00660 a - - 0.508 - -
% Moisture % 75 66 14 67 34 65 67 na - 66 46 37
Aluminum (Al) µg/g dw <2 0.253 155 3.00 0.423 151 <50 0.814 194 3.00 0.657 128
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.1 - - <0.01 - -
Arsenic (As) µg/g dw 0.100 <0.200 67 0.0700 <0.200 96 <0.5 <0.200 - 0.110 <0.200 58
Barium (Ba) µg/g dw 1.20 - - 0.300 - - <5 - - 0.830 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.02 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <50 - - <1 - -
Cadmium (Cd) µg/g dw 0.0100 0.914 196 <0.01 0.550 193 0.0600 0.542 160 <0.01 0.668 194
Calcium (Ca) µg/g dw - 3,093 - - 1,258 - - 2,775 - - 1,041 -
Chromium (Cr) µg/g dw <0.05 1.40 186 <0.05 1.38 186 <5 1.09 128 <0.05 1.66 188
Cobalt (Co) µg/g dw 0.150 0.196 27 0.130 0.155 18 <5 0.136 189 0.0700 0.0930 28
Copper (Cu) µg/g dw 5.20 5.90 13 4.00 4.50 12 12 9.57 23 3.00 4.14 32
Iron (Fe) µg/g dw 69 105 42 46 62 29 60 71 17 46 75 48
Lead (Pb) µg/g dw <0.01 <0.0100 - <0.01 0.0258 88 <0.5 0.0273 179 0.0400 <0.0100 120
Lithium (Li) µg/g dw - 0.0342 - - 0.0286 - - 0.0381 - - 0.0255 -
Magnesium (Mg) µg/g dw - 2,366 - - 1,302 - - 1,701 - - 1,446 -
Manganese (Mn) µg/g dw 20 28 34 5.30 7.85 39 6.00 9.32 43 1.30 2.06 45
Mercury (Hg) µg/g dw 0.00900 0.163 179 <0.005 0.106 182 <0.02 0.127 145 <0.005 0.110 183
Molybdenum (Mo) µg/g dw 0.250 0.228 9.3 0.120 0.154 25 <0.5 0.308 47 0.120 0.158 27
Nickel (Ni) µg/g dw 0.0900 0.210 80 <0.05 0.190 116 <5 0.225 183 0.0900 0.281 103
Phosphorus (P) µg/g dw - 12,415 - - 11,075 - - 10,842 - - 16,449 -
Potassium (K) µg/g dw - 14,783 - - 7,782 - - 16,666 - - 11,862 -
Selenium (Se) µg/g dw 20 20 2.4 15 14 6.9 22 17 25 20 23 16
Sodium (Na) µg/g dw - 2,852 - - 1,559 - - 1,768 - - 1,811 -
Silver (Ag) µg/g dw 0.0200 - - 0.0400 - - 0.0400 - - 0.0200 - -
Strontium (Sr) µg/g dw 0.700 1.04 39 0.390 0.632 47 1.00 1.36 31 0.420 0.717 52
Thallium (Tl) µg/g dw 0.0120 - - <0.005 - - <0.1 - - 0.00600 - -
Tin (Sn) µg/g dw <0.05 0.118 81 <0.05 <0.0800 - <2 <0.0800 - <0.05 <0.0800 -
Titanium (Ti) µg/g dw <0.2 - - <0.2 - - <5 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.1 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 180 152 17 96 93 2.7 340 82 122 120 144 18

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units

RPD (%)
RG_ERSCMC-78

RPD (%)

Management Unit 4

RG_ERSCMC-100
RPD (%)

RG_MIWW-12
RPD (%)

15-May-19 21-May-19

RG_ERSCMC

9-May-19

RG_MIWW

Mine-exposed

RG_ERSCMC-60

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.26 0.0270 - 1.22 0.0301 - 1.38 0.0421 - 1.55 0.0134 -
Dry Weight g 0.431 - - 0.412 - - 0.469 - - 0.502 - -
% Moisture % 66 53 21 66 35 62 66 42 45 68 49 33
Aluminum (Al) µg/g dw <2 0.305 147 <2 0.0747 186 <2 1.53 26 5.00 4.86 2.8
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.0600 <0.200 108 0.110 <0.200 58 0.110 <0.200 58 0.0800 <0.200 86
Barium (Ba) µg/g dw 1.20 - - 1.40 - - 0.920 - - 0.910 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw <0.01 0.636 194 <0.01 0.580 193 0.0300 0.813 186 0.0200 1.36 194
Calcium (Ca) µg/g dw - 1,086 - - 659 - - 1,227 - - 1,515 -
Chromium (Cr) µg/g dw <0.05 1.52 187 <0.05 1.39 186 <0.05 1.76 189 <0.05 1.17 184
Cobalt (Co) µg/g dw 0.0800 0.105 27 0.0800 0.0934 15 0.0800 0.141 55 0.170 0.193 13
Copper (Cu) µg/g dw 3.40 4.25 22 3.80 3.90 2.5 2.70 4.39 48 4.00 4.39 9.2
Iron (Fe) µg/g dw 32 53 49 35 45 24 34 66 65 58 75 26
Lead (Pb) µg/g dw <0.01 <0.0100 - <0.01 <0.0100 - <0.01 0.0464 129 0.0200 0.0935 130
Lithium (Li) µg/g dw - 0.0303 - - 0.0221 - - 0.0344 - - 0.0617 -
Magnesium (Mg) µg/g dw - 1,005 - - 919 - - 1,339 - - 1,329 -
Manganese (Mn) µg/g dw 1.00 1.58 45 0.700 0.900 25 1.00 2.27 78 8.00 10 25
Mercury (Hg) µg/g dw <0.005 0.104 182 <0.005 0.0940 180 <0.005 0.138 186 <0.005 0.292 193
Molybdenum (Mo) µg/g dw 0.100 0.119 17 0.140 0.106 28 0.110 0.150 31 0.140 0.104 29
Nickel (Ni) µg/g dw <0.05 0.250 133 <0.05 0.130 89 <0.05 0.326 147 0.0700 0.219 103
Phosphorus (P) µg/g dw - 14,851 - - 13,101 - - 16,002 - - 11,638 -
Potassium (K) µg/g dw - 10,203 - - 7,632 - - 10,716 - - 9,969 -
Selenium (Se) µg/g dw 18 20 13 17 16 3.4 19 23 18 36 31 16
Sodium (Na) µg/g dw - 1,779 - - 1,418 - - 1,876 - - 2,972 -
Silver (Ag) µg/g dw 0.0200 - - 0.0200 - - 0.0100 - - 0.0100 - -
Strontium (Sr) µg/g dw 0.830 0.713 15 0.440 0.594 30 0.400 1.05 90 0.510 1.01 66
Thallium (Tl) µg/g dw <0.005 - - 0.00600 - - 0.0120 - - 0.00600 - -
Tin (Sn) µg/g dw <0.05 0.129 88 <0.05 <0.0800 - <0.05 0.108 73 <0.05 <0.0800 -
Titanium (Ti) µg/g dw <0.2 - - <0.2 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 130 124 4.7 120 103 15 110 131 17 120 170 35

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

RG_MIWW-31RG_MIWW-26

Analyte Units
16-May-19 18-May-19 14-May-19

RG_AQU1RG_MIWW

Mine-exposed

Management Unit 4

RPD (%)
RG_MIWW-30

RPD (%) RPD (%)
RG_AQU1-120

RPD (%)

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.36 0.0184 - 1.62 0.0496 - 1.21 0.0344 - 1.71 0.0600 -
Dry Weight g 0.357 - - 0.504 - - 0.325 - - 0.504 - -
% Moisture % 74 54 30 69 60 14 73 44 50 70 60 16
Aluminum (Al) µg/g dw 6.00 0.260 183 57 0.524 196 58 0.393 197 4.00 1.04 117
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.0600 <0.200 108 0.0700 <0.200 96 0.0700 <0.200 96 0.0700 <0.200 96
Barium (Ba) µg/g dw 1.60 - - 2.10 - - 2.90 - - 0.930 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw 0.0100 0.977 196 0.0200 0.948 192 0.0200 0.956 192 0.0200 0.746 190
Calcium (Ca) µg/g dw - 1,965 - - 2,161 - - 1,381 - - 1,801 -
Chromium (Cr) µg/g dw 0.140 1.18 158 0.100 1.12 167 0.130 1.29 163 <0.05 1.43 186
Cobalt (Co) µg/g dw 0.160 0.160 0.11 0.140 0.121 14 0.150 0.113 28 0.180 0.208 15
Copper (Cu) µg/g dw 5.50 5.85 6.1 3.80 5.65 39 5.40 3.40 46 5.10 5.48 7.2
Iron (Fe) µg/g dw 86 106 20 70 95 31 95 73 26 74 107 37
Lead (Pb) µg/g dw 0.0200 <0.0100 67 0.0400 <0.0100 120 0.0300 <0.0100 100 <0.01 0.0148 39
Lithium (Li) µg/g dw - 0.0687 - - 0.0369 - - 0.0382 - - 0.0454 -
Magnesium (Mg) µg/g dw - 1,721 - - 1,791 - - 1,244 - - 1,576 -
Manganese (Mn) µg/g dw 3.00 4.11 31 10 14 37 11 11 1.5 10 15 38
Mercury (Hg) µg/g dw <0.005 0.180 189 <0.005 0.173 189 <0.005 0.178 189 <0.005 0.130 185
Molybdenum (Mo) µg/g dw 0.260 0.204 24 0.170 0.180 5.7 0.230 0.133 54 0.130 0.146 12
Nickel (Ni) µg/g dw 0.0700 0.126 57 0.140 0.209 40 0.190 0.303 46 0.0600 0.467 155
Phosphorus (P) µg/g dw - 11,413 - - 10,839 - - 10,837 - - 10,817 -
Potassium (K) µg/g dw - 13,948 - - 11,989 - - 10,562 - - 9,232 -
Selenium (Se) µg/g dw 37 31 18 24 27 13 33 19 53 26 23 11
Sodium (Na) µg/g dw - 2,229 - - 1,877 - - 1,973 - - 1,971 -
Silver (Ag) µg/g dw 0.0200 - - 0.0400 - - 0.0300 - - 0.0200 - -
Strontium (Sr) µg/g dw 0.640 0.795 22 0.900 0.797 12 1.30 0.603 73 0.410 0.589 36
Thallium (Tl) µg/g dw 0.00600 - - 0.0130 - - 0.0100 - - 0.00800 - -
Tin (Sn) µg/g dw <0.05 <0.0800 - <0.05 <0.0800 - <0.05 <0.0800 - <0.05 <0.0800 -
Titanium (Ti) µg/g dw 0.200 - - 0.600 - - 0.700 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - 0.200 <0.100 67 0.200 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 180 144 22 140 136 2.6 170 123 32 120 98 21

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

RG_AQU1-121

Analyte Units
RG_AQU1

Mine-exposed

Management Unit 4

15-May-1914-May-19

RPD (%)
RG_AQU1-122

RPD (%)
RG_AQU1-123

RPD (%)
RG_AQU1-124

RPD (%)

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.94 0.130 - 1.59 0.0514 - 1.77 0.0487 - 0.0358 0.00140 c -
Dry Weight g 0.504 - - 0.501 - - 0.501 - - 0.00830 a - -
% Moisture % 74 70 5.2 68 54 23 72 64 12 77 100 26
Aluminum (Al) µg/g dw 8.00 1.03 154 <2 0.124 177 <2 0.430 129 <50 0.111 199
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.1 - -
Arsenic (As) µg/g dw 0.130 <0.200 42 0.0800 <0.200 86 0.0400 <0.200 133 <0.5 <0.200 -
Barium (Ba) µg/g dw 0.900 - - 1.80 - - 1.00 - - 6.00 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.02 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <50 - -
Cadmium (Cd) µg/g dw 0.0500 0.857 178 0.0300 0.650 182 0.0100 0.676 194 0.0900 0.369 122
Calcium (Ca) µg/g dw - 2,527 - - 1,014 - - 1,873 - - 2,496 -
Chromium (Cr) µg/g dw 0.0500 1.25 185 0.0800 1.20 175 <0.05 1.36 186 <5 1.12 127
Cobalt (Co) µg/g dw 0.230 0.206 11 0.120 0.0963 22 0.160 0.196 20 <5 0.114 191
Copper (Cu) µg/g dw 6.80 6.95 2.2 4.80 3.86 22 3.60 3.63 0.78 6.00 4.65 25
Iron (Fe) µg/g dw 89 115 25 52 63 19 85 119 34 60 54 11
Lead (Pb) µg/g dw 0.0100 <0.0100 0 <0.01 <0.0100 - <0.01 <0.0100 - <0.5 <0.010 -
Lithium (Li) µg/g dw - 0.0608 - - 0.0294 - - 0.0575 - - <0.0200 -
Magnesium (Mg) µg/g dw - 1,819 - - 1,232 - - 1,641 - - 2,325 -
Manganese (Mn) µg/g dw 7.20 9.64 29 12 15 21 4.60 6.23 30 7.00 28 119
Mercury (Hg) µg/g dw <0.005 0.161 188 <0.005 0.123 184 <0.005 0.118 184 <0.02 0.0977 181
Molybdenum (Mo) µg/g dw 0.180 0.204 12 0.180 0.133 30 0.180 0.177 1.7 <0.5 0.147 109
Nickel (Ni) µg/g dw 0.130 0.187 36 0.110 0.192 54 <0.05 0.274 138 <5 0.0494 196
Phosphorus (P) µg/g dw - 11,068 - - 11,955 - - 11,054 - - 8,313 -
Potassium (K) µg/g dw - 10,259 - - 9,676 - - 9,093 - - 5,482 -
Selenium (Se) µg/g dw 27 25 7.2 37 28 29 33 30 10 12 21 53
Sodium (Na) µg/g dw - 2,425 - - 1,444 - - 2,299 - - 1,067 -
Silver (Ag) µg/g dw 0.0300 - - 0.0200 - - 0.0200 - - 0.0200 - -
Strontium (Sr) µg/g dw 0.960 0.906 5.8 0.480 0.479 0.14 0.580 0.781 29 <1 1.29 25
Thallium (Tl) µg/g dw 0.00700 - - 0.00800 - - <0.005 - - <0.1 - -
Tin (Sn) µg/g dw <0.05 <0.0800 - <0.05 <0.0800 - <0.05 <0.0800 - <2 <0.0800 -
Titanium (Ti) µg/g dw 0.200 - - <0.2 - - <0.2 - - <5 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.1 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <1 <0.100 -
Zinc (Zn) µg/g dw 160 126 24 150 88 53 160 97 49 530 74 151

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units

Management Unit 5

Mine-exposed

RG_ERST

21-May-1916-May-19

RG_AQU1

Mine-exposed

Management Unit 4

RG_AQU1-125
RPD (%)

RG_AQU1-126
RPD (%)

RG_AQU1-127
RPD (%)

RG_ERST-3
RPD (%)

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.00 0.135 - 1.43 0.103 - 1.35 0.106 - 1.45 0.0914 -
Dry Weight g 0.254 - - 0.506 - - 0.508 - - 0.509 - -
% Moisture % 75 67 11 64 52 22 62 51 20 65 55 17
Aluminum (Al) µg/g dw <5 0.540 161 <2 0.222 160 4.00 6.76 51 <2 0.167 169
Antimony (Sb) µg/g dw <0.02 - - <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.170 0.221 26 0.0800 <0.200 86 0.100 0.382 117 0.0500 <0.200 120
Barium (Ba) µg/g dw 3.90 - - 0.450 - - 1.00 - - 0.280 - -
Beryllium (Be) µg/g dw <0.02 - - <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <2 - - <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw <0.02 1.91 196 <0.01 0.632 194 <0.01 1.56 197 <0.01 0.428 191
Calcium (Ca) µg/g dw - 3,167 - - 1,272 - - 3,697 - - 876 -
Chromium (Cr) µg/g dw <0.1 1.55 176 <0.05 1.47 187 <0.05 1.85 189 <0.05 1.06 182
Cobalt (Co) µg/g dw 0.150 0.202 29 0.0800 0.123 42 0.0800 0.336 123 0.110 0.115 4.1
Copper (Cu) µg/g dw 7.80 10 27 3.70 4.46 19 3.30 4.83 38 3.30 3.13 5.3
Iron (Fe) µg/g dw 80 147 59 33 53 46 38 67 55 42 46 9.2
Lead (Pb) µg/g dw <0.02 0.0147 30 <0.01 <0.010 - <0.01 0.303 187 <0.01 <0.0100 -
Lithium (Li) µg/g dw - 0.0279 - - <0.0200 - - 0.270 - - <0.0200 -
Magnesium (Mg) µg/g dw - 2,352 - - 1,412 - - 1,089 - - 1,041 -
Manganese (Mn) µg/g dw 8.20 14 54 5.80 9.52 49 6.10 11 55 6.80 9.12 29
Mercury (Hg) µg/g dw <0.01 0.321 188 <0.005 0.141 186 0.00500 0.165 188 0.00600 0.116 180
Molybdenum (Mo) µg/g dw 0.200 0.179 11 0.100 0.122 20 0.0800 0.293 114 0.0900 0.0917 1.9
Nickel (Ni) µg/g dw <0.1 0.348 111 <0.05 0.311 145 <0.05 0.744 175 <0.05 0.0490 1.9
Phosphorus (P) µg/g dw - 12,864 - - 11,865 - - 13,555 - - 9,822 -
Potassium (K) µg/g dw - 15,630 - - 7,786 - - 8,474 - - 6,897 -
Selenium (Se) µg/g dw 15 18 19 15 13 11 13 13 0.66 10 7.25 32
Sodium (Na) µg/g dw - 3,716 - - 1,677 - - 1,818 - - 1,156 -
Silver (Ag) µg/g dw 0.0500 - - 0.0200 - - 0.0200 - - 0.0400 - -
Strontium (Sr) µg/g dw 0.600 1.16 64 0.250 0.539 73 0.270 3.41 171 0.330 0.457 32
Thallium (Tl) µg/g dw <0.01 - - <0.005 - - <0.005 - - <0.005 - -
Tin (Sn) µg/g dw <0.1 0.132 27 <0.05 <0.0800 - <0.05 0.270 137 <0.05 <0.0800 -
Titanium (Ti) µg/g dw <0.5 - - <0.2 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.01 <0.0100 - <0.005 <0.0100 - <0.005 0.131 185 <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.2 <0.100 - <0.1 <0.100 - <0.1 0.270 92 <0.1 <0.100 -
Zinc (Zn) µg/g dw 260 364 33 91 81 12 84 92 9.0 85 64 29

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units
16-May-19

RG_EROL

9-May-19

RG_STPD

17-May-19

RG_DOMRS

Mine-exposed

Management Unit 5

RG_STPD-9
RPD (%)

RG_EROL-44
RPD (%)

RG_EROL-45
RPD (%)

RG_DOMRS-14
RPD (%)

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.43 0.230 - 1.73 0.0920 - 1.62 0.193 - 1.60 0.0616 -
Dry Weight g 0.507 - - 0.508 - - 0.502 - - 0.507 - -
% Moisture % 65 62 3.7 71 62 13 69 61 13 68 59 14
Aluminum (Al) µg/g dw <2 0.352 140 <2 0.310 146 <2 0.180 167 <2 0.394 134
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.0300 <0.200 148 0.0700 <0.200 96 0.0800 <0.200 86 0.0400 <0.200 133
Barium (Ba) µg/g dw 0.440 - - 0.320 - - 0.250 - - 0.210 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw <0.01 0.372 190 <0.01 0.548 193 <0.01 0.500 192 <0.01 0.464 192
Calcium (Ca) µg/g dw - 586 - - 842 - - 551 - - 748 -
Chromium (Cr) µg/g dw <0.05 1.05 182 <0.05 1.40 186 <0.05 1.12 183 <0.05 1.33 185
Cobalt (Co) µg/g dw 0.0400 0.0432 7.7 0.0500 0.0789 45 0.0600 0.0573 4.6 0.0400 0.0444 10
Copper (Cu) µg/g dw 2.50 2.32 7.7 3.30 3.87 16 2.70 2.65 2.1 2.60 2.73 4.7
Iron (Fe) µg/g dw 23 31 30 36 58 47 37 40 8.5 30 41 31
Lead (Pb) µg/g dw <0.01 0.0112 12 <0.01 <0.0100 - <0.01 <0.0100 - <0.01 <0.0100 -
Lithium (Li) µg/g dw - <0.0200 - - 0.0283 - - <0.0200 - - <0.0200 -
Magnesium (Mg) µg/g dw - 861 - - 982 - - 927 - - 1,029 -
Manganese (Mn) µg/g dw 3.80 5.11 29 2.70 4.61 52 4.00 5.04 23 2.40 3.83 46
Mercury (Hg) µg/g dw <0.005 0.0908 179 <0.005 0.121 184 0.00600 0.117 181 <0.005 0.0950 180
Molybdenum (Mo) µg/g dw 0.0800 0.0742 7.5 0.0900 0.110 20 0.0800 0.0802 0.20 0.0800 0.0691 15
Nickel (Ni) µg/g dw <0.05 0.0593 17 <0.05 0.180 113 <0.05 0.0545 8.6 <0.05 0.160 105
Phosphorus (P) µg/g dw - 9,613 - - 12,248 - - 10,842 - - 11,247 -
Potassium (K) µg/g dw - 6,835 - - 11,997 - - 8,482 - - 7,898 -
Selenium (Se) µg/g dw 9.80 7.28 30 10 9.52 4.9 10 7.70 26 12 9.90 19
Sodium (Na) µg/g dw - 1,405 - - 3,520 - - 2,394 - - 2,226 -
Silver (Ag) µg/g dw 0.0300 - - 0.0400 - - 0.0300 - - 0.0400 - -
Strontium (Sr) µg/g dw 0.320 0.436 31 0.270 0.414 42 0.220 0.283 25 0.270 0.461 52
Thallium (Tl) µg/g dw <0.005 - - <0.005 - - <0.005 - - <0.005 - -
Tin (Sn) µg/g dw <0.05 0.0898 57 <0.05 <0.0800 - <0.05 <0.0800 - <0.05 <0.0800 -
Titanium (Ti) µg/g dw <0.2 - - <0.2 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 85 61 33 100 78 24 93 70 28 82 65 23

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units

Management Unit 5

Mine-exposed

17-May-19

RG_DOMRS

RG_DOMRS-15
RPD (%)

RG_DOMRS-16
RPD (%)

RG_DOMRS-17
RPD (%)

RG_DOMRS-18
RPD (%)

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich SRC Trich

Wet Weight g 1.36 0.0844 - 1.48 0.321 - 1.39 0.0824 - 1.50 0.337 -
Dry Weight g 0.504 - - 0.502 - - 0.505 - - 0.507 - -
% Moisture % 63 50 23 66 58 13 64 56 13 66 59 11
Aluminum (Al) µg/g dw <2 1.20 50 <2 0.568 111 <2 0.673 99 <2 0.360 139
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.0600 <0.200 108 0.0500 <0.200 120 0.0700 <0.200 96 0.0400 <0.200 133
Barium (Ba) µg/g dw 0.340 - - 0.390 - - 0.920 - - 0.350 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw <0.01 0.860 195 <0.01 0.671 194 <0.01 0.615 194 <0.01 0.653 194
Calcium (Ca) µg/g dw - 1,218 - - 916 - - 1,143 - - 1,104 -
Chromium (Cr) µg/g dw <0.05 1.44 187 <0.05 1.25 185 <0.05 1.31 185 <0.05 1.29 185
Cobalt (Co) µg/g dw 0.0400 0.0708 56 0.0600 0.0572 4.8 0.0600 0.0849 34 0.0600 0.0864 36
Copper (Cu) µg/g dw 2.50 3.67 38 2.90 2.86 1.5 3.40 3.93 14 2.80 3.44 21
Iron (Fe) µg/g dw 32 48 40 36 51 34 42 65 43 40 63 45
Lead (Pb) µg/g dw <0.01 0.0506 134 <0.01 <0.0100 - <0.01 0.0136 30 <0.01 <0.010 -
Lithium (Li) µg/g dw - 0.0362 - - <0.0200 - - <0.0200 - - <0.0200 -
Magnesium (Mg) µg/g dw - 1,279 - - 1,197 - - 1,281 - - 1,147 -
Manganese (Mn) µg/g dw 8.30 13 41 1.50 2.15 36 7.30 10 31 8.80 14 47
Mercury (Hg) µg/g dw 0.00500 0.186 190 <0.005 0.159 188 0.00800 0.134 177 <0.005 0.148 187
Molybdenum (Mo) µg/g dw 0.0800 0.116 37 0.100 0.0790 23 0.120 0.132 9.7 0.110 0.116 5.5
Nickel (Ni) µg/g dw <0.05 0.171 110 <0.05 0.293 142 <0.05 0.161 105 <0.05 0.154 102
Phosphorus (P) µg/g dw - 12,383 - - 11,306 - - 11,575 - - 11,527 -
Potassium (K) µg/g dw - 8,798 - - 6,378 - - 8,442 - - 7,562 -
Selenium (Se) µg/g dw 12 11 9.9 11 9.18 18 11 9.54 14 11 9.84 11
Sodium (Na) µg/g dw - 1,554 - - 1,314 - - 1,480 - - 1,432 -
Silver (Ag) µg/g dw 0.0400 - - 0.0400 - - 0.0500 - - 0.0400 - -
Strontium (Sr) µg/g dw 0.350 0.969 94 0.300 0.536 56 0.290 0.627 74 0.310 0.626 68
Thallium (Tl) µg/g dw <0.005 - - <0.005 - - <0.005 - - <0.005 - -
Tin (Sn) µg/g dw <0.05 <0.0800 - <0.05 <0.0800 - <0.05 0.0878 55 <0.05 <0.0800 -
Titanium (Ti) µg/g dw <0.2 - - <0.2 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.005 0.0114 - <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 98 107 9.2 96 80 18 110 81 30 86 83 3.6

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

RPD (%)

17-May-19

RG_DOMRS

Mine-exposed

Management Unit 4

Analyte Units

RG_DOMRS-19
RPD (%)

RG_DOMRS-20
RPD (%)

RG_DOMRS-21
RPD (%)

RG_DOMRS-22

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; EVWQP = Elk Valley 
Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Table D.27:  Chemistry Data for Longnose Sucker Ovaries and Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019   

SRC Trich SRC Trich SRC Trich

Wet Weight g 1.51 0.0961 - 1.48 0.00730 - 1.61 0.183 -
Dry Weight g 0.506 - - 0.509 - - 0.507 - -
% Moisture % 66 62 6.7 66 19 109 69 63 8.0
Aluminum (Al) µg/g dw <2 1.09 59 <2 0.674 99 <2 0.605 107
Antimony (Sb) µg/g dw <0.01 - - <0.01 - - <0.01 - -
Arsenic (As) µg/g dw 0.0500 <0.200 120 0.100 <0.200 67 0.170 0.210 21
Barium (Ba) µg/g dw 0.470 - - 0.590 - - 0.190 - -
Beryllium (Be) µg/g dw <0.01 - - <0.01 - - <0.01 - -
Boron (B) µg/g dw <1 - - <1 - - <1 - -
Cadmium (Cd) µg/g dw <0.01 0.798 195 0.0200 0.599 187 <0.01 0.489 192
Calcium (Ca) µg/g dw - 1,764 - - 842 - - 937 -
Chromium (Cr) µg/g dw <0.05 1.56 188 <0.05 1.40 186 <0.05 1.31 185
Cobalt (Co) µg/g dw 0.0700 0.121 53 0.0800 0.102 24 0.0300 0.0442 38
Copper (Cu) µg/g dw 3.30 4.60 33 3.90 4.33 10 2.90 3.15 8.1
Iron (Fe) µg/g dw 48 83 54 45 55 20 32 41 24
Lead (Pb) µg/g dw <0.01 0.0295 99 <0.01 0.0157 44 <0.01 0.0180 57
Lithium (Li) µg/g dw - 0.0234 - - <0.0200 - - <0.0200 -
Magnesium (Mg) µg/g dw - 1,720 - - 1,118 - - 983 -
Manganese (Mn) µg/g dw 11 21 61 9.40 15 44 1.10 1.71 43
Mercury (Hg) µg/g dw 0.00800 0.191 184 0.0120 0.131 166 0.00900 0.100 167
Molybdenum (Mo) µg/g dw 0.150 0.208 32 0.110 0.120 9.1 0.100 0.112 11
Nickel (Ni) µg/g dw <0.05 0.210 123 <0.05 0.107 73 <0.05 0.0706 34
Phosphorus (P) µg/g dw - 14,523 - - 13,041 - - 10,996 -
Potassium (K) µg/g dw - 10,606 - - 9,089 - - 7,644 -
Selenium (Se) µg/g dw 10 10 3.7 5.30 4.26 22 4.50 4.10 9.3
Sodium (Na) µg/g dw - 2,324 - - 1,411 - - 2,006 -
Silver (Ag) µg/g dw 0.0300 - - 0.0400 - - 0.0200 - -
Strontium (Sr) µg/g dw 0.380 0.998 90 0.100 0.190 62 0.100 0.179 57
Thallium (Tl) µg/g dw <0.005 - - 0.0110 - - 0.0100 - -
Tin (Sn) µg/g dw <0.05 0.117 80 <0.05 <0.0800 - <0.05 0.114 78
Titanium (Ti) µg/g dw <0.2 - - <0.2 - - <0.2 - -
Uranium (U) µg/g dw <0.005 <0.0100 - <0.005 <0.0100 - <0.005 <0.0100 -
Vanadium (V) µg/g dw <0.1 <0.100 - <0.1 <0.100 - <0.1 <0.100 -
Zinc (Zn) µg/g dw 100 113 12 110 95 15 87 75 15

Bolded values were calculated by substituting data values <LRL with the LRL.

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 µg/g dw long-term chronic guideline for fish eggs/ovaries (BCMOECCS 2019a).
Selenium concentration exceeds the 5.70 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a Sample mass was below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).
b Sample received had a wet weight below the precision of the analytical balance (+/- 0.1 mg); therefore, wet weight and percent moisture could not be calculated.
c Sample received had a wet weight within the precision of the analytical balance (+/- 0.1 mg). However, the dry weight was outside the balance precision, therefore the percent moisture was calculated to be 100%. 

Analyte Units

RG_DOMRS-23
RPD (%)

RG_FLA1-26
RPD (%)

RG_FLA1-102
RPD (%)

Outside of Management Units 1 to 6

Reference

RG_FLA1

24-May-1915-May-19

Management Unit 5

Mine-exposed

RG_DOMRS

17-May-19

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; µg/g dw = micrograms per gram dry weight; < = less than; LRL = 
Laboratory Reporting Limit; EVWQP = Elk Valley Water Quality Plan; mg dw = milligrams dry weight; mg = milligrams.
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Management Unit Exposure Type Lentic Area ID Sample Year Data Source Tissue Type
Selenium 

Concentration 
(µg/g dw)

7.68

5.05

4.97

7.50

11

6.80

8.60

7.00

4.90

6.00

6.10

5.20

5.30

5.20

6.30

9.40

8.20

5.80

6.20

8.20

6.80

6.40

7.50

10

8.35

9.55

11

5.56

9.43

8.74

6.72

6.19

9.38

6.48

8.84

7.47

4.12

14

7.41

8.57

16

5.26

14

21

18

20

18

Ovary 13

53

30

43

26

15

50

31

28

36

33

35

34

55

37

77

50

49

41

43

34

MU3 Mine-exposed

Table D.28:  Selenium Concentrations in Longnose Sucker Muscle and Ovaries Collected from Reference and Mine-
exposed Lentic Areas, 2002 to 2019

2005 Minnow 2006

Ovary

Muscle

Minnow 2018b2015

Ovary

Muscle

Ovary

Minnow 2006 Ovary
MU4 Mine-exposed

RG_GO13

2005

This study2019

RG_ERUP

2009 Minnow et al. 2011 Ovary

RG_ELWDGC 2015 Minnow 2018b
Muscle

Ovary

RG_EROU

2012 Minnow 2014a

Muscle
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Management Unit Exposure Type Lentic Area ID Sample Year Data Source Tissue Type
Selenium 

Concentration 
(µg/g dw)

68

71

58

55

52

56

65

38

35

13

Muscle 84

46

39

20

37

90

120

68

28

51

62

96

95

72

78

57

46

56

100

44

72

75

64

56

68

76

83

59

57

56

58

42

52

66

71

70

51

14

12

14

25

15

11

10

14

14

13

12

12

18

12

12

11

12

2015 Minnow 2018b

2018 This study

Muscle

Ovary

2012 Minnow 2014a

Muscle

Ovary

Ovary

MU4 Mine-exposed

Table D.28:  Selenium Concentrations in Longnose Sucker Muscle and Ovaries Collected from Reference and Mine-
exposed Lentic Areas, 2002 to 2019

Ovary

Muscle

This study2019

This study2019RG_OTTO

Ovary

Muscle

RG_GO13
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Management Unit Exposure Type Lentic Area ID Sample Year Data Source Tissue Type
Selenium 

Concentration 
(µg/g dw)

14

26

12

23

24

14

17

20

25

17

21

25

20

15

22

RG_MCIMCC 2019 This study Muscle 13

14

11

17

13

14

15

20

18

17

19

44

48

29

45

31

30

43

39

36

37

24

33

26

27

37

33

12

13

14

Ovary 12

RG_ERSWSF 2019 This study Muscle 2.90

17

15

22

14

17

19

15

20

17

19

24

16

20

19

18

Ovary 15

12

13

9.61

7.65

14

14

13

11

8.22

16

2015 Minnow 2018b

2012 Minnow 2014

2015 Minnow 2018b Ovary

Ovary

Muscle

Ovary

Ovary

Muscle

This Study2019

Mine-exposedMU5

Muscle

This study2019

Mine-exposedMU4

RG_ERSCMC

Ovary

RG_AQU1

RG_STPD

Muscle
This study2019

RG_EROL

RG_MIWW

Ovary

Muscle

This study2019

Table D.28:  Selenium Concentrations in Longnose Sucker Muscle and Ovaries Collected from Reference and Mine-
exposed Lentic Areas, 2002 to 2019

Muscle
This study2019RG_ERST
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Management Unit Exposure Type Lentic Area ID Sample Year Data Source Tissue Type
Selenium 

Concentration 
(µg/g dw)

6.60

6.19

6.03

3.46

Ovary 5.94

7.30

14

12

5.80

10

17

13

14

15

13

9.20

8.40

10

11

11

12

11

11

10

12

10

9.80

10

10

12

12

11

11

11

10

6.19

6.03

3.46

5.94

Ovary 6.60

4.61

5.84

3.85

4.99

Ovary 5.16

3.10

3.20

3.80

4.20

3.00

3.30

3.80

4.70

3.80

5.30

4.50

4.00

4.60

3.00

4.23

5.38

5.56

5.74

3.16

4.09

3.67

3.76

4.21

4.93

5.05

5.10

2015 Minnow 2018b Ovary 5.16

2015 Minnow 2018b
Muscle

Mine-exposedMU5

Table D.28:  Selenium Concentrations in Longnose Sucker Muscle and Ovaries Collected from Reference and Mine-
exposed Lentic Areas, 2002 to 2019

2012 Minnow 2014

Muscle

Ovary2009 Minnow et al. 2011

Ovary

2002 Minnow 2004 Muscle

Muscle

Muscle
2015 Minnow 2018b

RG_DOMRS

Ovary

Outside of MU1 to 
MU6

Reference

RG_UNWNMO 2015

RG_FL17

RG_FLA1

Minnow 2018b

Ovary

Muscle

This study2019

Muscle

This study2019

Ovary

Muscle

This study2019

RG_EROL
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Management Unit Exposure Type Lentic Area ID Sample Year Data Source Tissue Type
Selenium 

Concentration 
(µg/g dw)

1.10

1.30

1.40

1.40

1.70

1.80

1.90

0.900

1.20

1.30

1.40

1.40

1.50

Selenium concentration exceeds the 31 µg/g dw Level 3 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 µg/g dw Level 2 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 µg/g dw Level 1 Benchmark for reproductive effects to fish other than westslope cutthroat trout (EVWQP; Golder 2014).

RG_FLH

2008

2009

Reference
Outside of MU1 to 

MU6
Deleray et al. 2011 Muscle

Selenium concentration in muscle or ovaries/eggs exceeds the tissue-specific 97.5th percentile reference concentration (i.e., the upper boundary of the normal 
range; 6.03 µg/g dw or 5.70 µg/g dw, respectively) used to identify a difference from reference. 

Selenium concentration in muscle exceeds the 4 μg/g dw BCMOECCS chronic selenium guideline or the selenium concentration in ovaries/eggs exceeds the 
11 µg/g dw BCMOECCS long-term chronic guideline for fish ovaries/eggs (BCMOECCS 2019a).

Notes: ID = identifier; µg/g dw = micrograms per gram dry weight; MU = Management Unit; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia 
Ministry of Environment and Climate Change Strategy.

Table D.28:  Selenium Concentrations in Longnose Sucker Muscle and Ovaries Collected from Reference and Mine-
exposed Lentic Areas, 2002 to 2019
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APPENDIX E 

HABITAT DATA 



 
 

 

 

 

Figure E.1: Habitat at Upper Pond Beside Ewin Creek (RG_UPBEC; Reference), 
Management Unit 1. 



 
 

 

 

Figure E.2: Habitat at Lower Pond Beside Ewin Creek (RG_LPBEC; Reference), 
Management Unit 1 

 

 

Figure E.3: Habitat at Wetland South of RG_DRCKW (RG_SDRCKW; Reference), 
Management Unit 1 



 
 

 

 

Figure E.4: Habitat at Upper Greenhills Creek (RG_UPGHC; Reference), Management 
Unit 1 

 

  

 

Figure E.5: Habitat at Henretta Lake (RG_HE27; Mine-exposed), Management Unit 1 



 
 

 

 

 

Figure E.6: Habitat at Lower Pond Near Lake Mountain Lake (RG_LPLML; Mine-exposed), 
Management Unit 1 

 



 
 

  

 

Figure E.7: Habitat at Small Wetland at Base of Fording Settling Pond (RG_FOFR2W; 
Mine-exposed), Management Unit 1 

 



 
 

  

Figure E.8: Habitat at Snye Along Fording River (RG_FO10; Mine-exposed), Management 
Unit 1 

 

 

 

Figure E.9: Habitat at Lower Fording River Oxbow (RG_FOXL; Mine-exposed), 
Management Unit 1 



 
 

 

 

 

Figure E.10: Habitat at Fording River Oxbow – Chauncey Flats (RG_FOXCF; 
Mine-exposed), Management Unit 1 

 



 
 

 

 

 

Figure E.11: Habitat at Fording River Wetland Downstream of Ewin Creek (RG_FWDEC; 
Mine-exposed), Management Unit 1 

 



 
 

 

 

 

Figure E.12: Habitat at Fording River Wetland (Front) (RG_FO15; Reference), 
Management Unit 2 



 
 

 

 

 

Figure E.13: Habitat at Lower South Fording River Wetland (RG_LSFRW; Mine-exposed), 
Management Unit 2 



 
 

 

 

 

Figure E.14: Habitat at Upper South Fording River Wetland (RG_USFRW; Mine-exposed), 
Management Unit 2 

 



 
 

 

 

Figure E.15: Habitat at Unnamed Wetland Near Elk River North of Elkford (RG_REFF; 
Reference), Management Unit 3 

 

 

 

 

 



 
 

 

 

 

Figure E.16: Habitat at Wetland West of the Elk River (RG_WWER; Reference), 
Management Unit 3 

 



 
 

 

 

 

Figure E.17: Habitat at Upper Elk River Oxbow (RG_EROU; Mine-exposed), Management 
Unit 3 

 



 
 

   

 

Figure E.18: Habitat at Greenhills Wetland Above Thompson Creek (RG_GHWTC; 
Mine-exposed), Management Unit 3 

 

 

 

 



 
 

 

 

 

Figure E.19: Habitat at Grave Lake Marsh (Large) (RG_GLML; Reference), Management 
Unit 4 

 



 
 

 

 

 

Figure E.20: Habitat at Grave Lake Marsh (Small) (RG_GLMS; Reference), Management 
Unit 4 

 



 
 

 

 

 

Figure E.21: Habitat at Alexander Creek Mouth Wetland (RG_ALE1; Reference), 
Management Unit 4 



 
 

 

 

 

Figure E.22: Habitat at Pond Adjacent to the Airport (RG_PAIR; Mine-exposed), 
Management Unit 4 

 



 
 

 

 

 

Figure E.23: Habitat at Elk River Wetland Downstream of Grave Creek (RG_ELWDGC; 
Mine-exposed), Management Unit 4 



 
 

 

 

 

Figure E.24: Habitat at Elk River Side-channel Near EVO (RG_ERWCO; Mine-exposed), 
Management Unit 4 



 
 

   

 

 

Figure E.25: Habitat at Goddard Marsh (RG_GO13; Mine-exposed), Management Unit 4 



 
 

 

 

 

Figure E.26: Habitat at Otto Ponds (RG_OTTO; Mine-exposed), Management Unit 4 

 



 
 

 

 

 

Figure E.27: Habitat at Southern Michel Creek Impoundment (RG_SMCIM; Mine-exposed), 
Management Unit 4 

 



 
 

 

 

 

Figure E.28: Habitat at Michel Creek Impoundment at Corbin Creek (RG_MCIMCC; 
Mine-exposed), Management Unit 4 



 
 

 

 

Figure E.29: Habitat at Michel Creek Wetlands (Small Interconnected Wetlands) 
(RG_MCWA; Mine-exposed), Management Unit 4 

 

  

 

Figure E.30: Habitat at Michel Creek/Corbin Road Wetland (RG_MI16; Mine-exposed), 
Management Unit 4 



 
 

  

 

Figure E.31: Habitat at Michel Creek Wetland (RG_MIWW; Mine-exposed), Management 
Unit 4 

 



 
 

 

 

 

Figure E.32: Habitat at Aqueduct Creek Wetland (RG_AQU1; Mine-exposed), Management 
Unit 4 

 



 
 

  

 

Figure E.34: Habitat at Pine Avenue Impoundment (RG_ERST; Mine-exposed), 
Management Unit 5 

                



 
 

  

Figure E.35: Habitat at Elk Valley Provincial Park Snye (RG_EVPPS; Mine-exposed), 
Management Unit 5 

 

 

 

Figure E.36: Habitat at Elk River Impoundment in Fernie (RG_ERIMF; Mine-exposed), 
Management Unit 5 



 
 

  

 

Figure E.37: Habitat at Elk River Wetland South of Fernie (RG_ERWSF; Mine-exposed), 
Management Unit 5 

 



 
 

  

 

Figure E.38: Habitat at Stanford Pond (RG_STPD; Mine-exposed), Management Unit 5 

 



 
 

  

 

Figure E.39: Habitat at Lower Elk River Oxbow (RG_EROL; Mine-exposed), Management 
Unit 5 

 



 
 

  

 

Figure E.40: Habitat at Domin Road Snye (RG_DOMRS; Mine-exposed), Management 
Unit 5 

 



 
 

 

 

Figure E.41: Habitat at Flathead Oxbow (RG_FLOX; Reference), Outside of Management 
Units 1 to 6 

 



 
 

 

  

 

Figure E.42: Habitat at Flathead Side-channel/Snye (RG_FLA1; Reference), Outside of 
Management Units 1 to 6 



 
 

 

 

Figure E.43: Habitat at Flathead Marsh (RG_FL17; Reference), Outside of Management 
Units 1 to 6 



Table E.1:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019  

RG_LML a

Easting 650106
Northing 5565031

8-May-18 12-May-18 24-Jun-18 12-May-18 24-Jun-18 12-May-18 24-Jun-18 12-May-18 24-Jun-18

Pond

Lake 
Mountain 

Lake

27,660
Yes

Surface 
inflows/ 
outflows

Cattails Not observed
Chara Not observed

Bur-reed Common
Duckweed Not observed

Filamentous/ Blue-green Algae Not observed
Grasses Abundant Not observed Common Not observed Abundant Not observed Common

Mares Tail Not observed Not observed Sparse
Pond/Water Lily Not observed

Pondweed Not observed
Rushes Not observed
Sedges Not observed Not observed Common

Water Milfoil Not observed
Ferns/Grass Sparse

Shrubs Sparse
Deciduous Trees Not observed
Coniferous Trees Sparse

Crop Absent
Commercial Absent

Forest Present
Livestock Absent
Logging Present
Mining Present

Residential Absent
Organic (%) 60

Sand/ Silt/ Clay (%) 40
Gravel (%) 0
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

-

Cover - Woody Debris Absent
Cover - Turbidity Present

Cover - Unstable Banks/ Ledges Absent
Accessible to Amphibians Yes

Potentially Accessible to Fish Yes

Some peat 
accumulation.

a RG_LML was discontinued following the May 2018 field program because it was scheduled to be infilled in fall 2018.
b RG_MU1-N1 was discontinued following the June 2018 field program because it was dry.
c RG_DRCKW was discontinued following the May 2018 field program because it was expected to be dry by June 2018 (shallow, small wetted area).
d For RG_FO10, the lentic area assessed in May and June 2018 was adjacent to the area assessed in July 2018.
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
f Aquatic vegetation types are defined in Table 2.4 of the report.
g Grasses were observed, but was not recorded as sparse, common, or abundant.

Lentic Area ID RG_UPBEC RG_LPBEC RG_NECW RG_SECW

UTM Coordinates 
(NAD83, Zone 11U)

659849 659794 659484 659389

Exposure Type Reference

Management Unit Management Unit 1

5547153 5546992 5547291 5547191
Date of Habitat Assessment

Aquatic Habitat Type e Pond Beaver pond/ impoundment Mineral wetland -
shallow-water wetland

Mineral wetland -
shallow-water wetland

Area Description Upper pond beside Ewin 
Creek

Lower pond beside Ewin 
Creek North Ewin Creek wetland South Ewin Creek wetland

Approximate Wetted Area (m2) 1,162 2,621 81 50
Connected to Adjacent Aquatic Environment(s)? Yes Yes No No

Dominant Influence on Water Levels Surface inflows/ outflows Surface inflows/ outflows Precipitation Precipitation

Aquatic Vegetation f

Not observed Not observed Not observed Not observed

Not observed Not observed Not observed Not observed
Not observed Not observed Not observed Not observed

Not observed Not observed Not observed Not observed
Not observed Sparse Not observed Not observed

Not observed
Not observed Not observed Not observed
Not observed Not observed Not observed Not observed

Not observed Not observed Not observed Not observed
Not observed Not observed Not observed Not observed

Not observed Not observed
Not observed Not observed Not observed Not observed

Not observed

Adjacent Vegetation

Abundant Abundant Abundant Abundant

Sparse Not observed
Common Abundant Abundant Common

Abundant Abundant Abundant Abundant
Sparse Sparse

Adjacent Land Use

Absent Absent Absent Absent

Present Present Present Present
Absent Absent Absent Absent

Absent Absent Absent Absent
Absent Absent Absent Absent
Absent Absent Absent Absent
Absent Absent Absent Absent

80 50 80 85

0 5 0 0
20 10 0 10

0 0 0
0 0 0 0
0

Substrate Notes Cobble and gravel present at 
inflow. - - -

Substrate 
Composition

0 35 20 5

Cover and 
Accessibility for 
Amphibians and 

Fish

Present Present Present Present

Present Present Present Present
Absent Absent Absent Absent

Yes Yes No No
Yes Yes Yes Yes

General Habitat Notes
Creek flowing in and out. 

Part of the creek, but a wider 
slower area. 

- -
Old creek may have run 

through here. Moss amongst 
aquatic vegetation.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not recorded; FSR = Forest Service Road; FRO = Fording River 
Operation; m = metres.

Page 1 of 9



Table E.1:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019  

RG_MU1-N1 b RG_DRCKW c RG_SDRCKW

Easting 657241 656221 656116
Northing 5546635 5544607 5544448

12-May-18 21-Jun-18 12-May-18 8-May-18 11-May-18 7-May-18 21-Jun-18 31-Jul-18
Mineral 

wetland - 
shallow-water 

wetland

Pond
Mineral 

wetland - 
marsh

Ewin Creek 
wetland

Dry Creek 
wetland

Wetland south 
of 

RG_DRCKW

259 13 348
No No No

Precipitation Precipitation Precipitation

Cattails Not observed Not observed Not observed
Chara Not observed Not observed Not observed

Bur-reed Not observed Not observed Not observed
Duckweed Not observed Not observed Not observed

Filamentous/ Blue-green Algae Sparse Not observed Not observed Sparse Abundant Sparse
Grasses Not observed g Not observed Not observed Abundant Common Abundant Common

Mares Tail Not observed Not observed Not observed
Pond/Water Lily Not observed Not observed Not observed Common

Pondweed Not observed Not observed Not observed
Rushes Not observed Not observed Not observed
Sedges Not observed Not observed Not observed

Water Milfoil Not observed Not observed Not observed Common
Ferns/Grass Abundant Abundant Abundant

Shrubs Sparse Common Common
Deciduous Trees Common Common Not observed
Coniferous Trees Abundant Common Common

Crop Absent Absent Absent
Commercial Present Absent Absent

Forest Present Present Present
Livestock Absent Absent Absent
Logging Absent Absent Absent
Mining Absent Absent Absent

Residential Absent Absent Absent
Organic (%) 10 5 30 90

Sand/ Silt/ Clay (%) 90 75 60 10
Gravel (%) 0 5 5 0
Cobble (%) 0 15 5 0
Boulder (%) 0 0 0 0
Bedrock (%) 0 0 0 0

- - -

Cover - Woody Debris Absent Absent Absent
Cover - Turbidity Absent Absent Absent

Cover - Unstable Banks/ Ledges Absent Absent Absent
Accessible to Amphibians Yes Yes Yes

Potentially Accessible to Fish No No No

Small wetted 
area between 
railway tracks 
and dirt road. 

Flooded 
terrestrial land 

included in 
area. Possible 
groundwater 

inflows.

Area 
historically 

larger. Some 
moss amongst 

aquatic 
vegetation. 
Likely too 
shallow to 

support use by 
ducks.

Lots of sun 
exposure.

a RG_LML was discontinued following the May 2018 field program because it was scheduled to be infilled in fall 2018.
b RG_MU1-N1 was discontinued following the June 2018 field program because it was dry.
c RG_DRCKW was discontinued following the May 2018 field program because it was expected to be dry by June 2018 (shallow, small wetted area).
d For RG_FO10, the lentic area assessed in May and June 2018 was adjacent to the area assessed in July 2018.
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
f Aquatic vegetation types are defined in Table 2.4 of the report.
g Grasses were observed, but was not recorded as sparse, common, or abundant.

General Habitat Notes

Exposure Type

Lentic Area ID

UTM Coordinates 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation f

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 
Amphibians and 

Fish

Mineral wetland -
shallow-water wetland Pond

RG_ECWRR RG_UPGHC

5547364 5544466
657327 651719

Reference

Management Unit 1Management Unit

Upper pond beside Greenhills CreekEwin Creek wetland next to 
railroad

588 1,213
No No

Groundwater inflowsGroundwater inflows

Not observed Not observed
Not observed Not observed

Not observed Not observed
Not observed Not observed
Not observed

Not observed Not observed
Not observed Not observed

Not observed Not observed
Not observed Not observed

Not observed Not observed
Not observed Not observed

Abundant Abundant
Sparse Abundant

Abundant Abundant
Abundant Common

Absent

Present
Absent

Absent
Absent

Absent

Present
Present

Present
Absent

Absent
Present

5 40
Absent

Absent

10 0
10 5

5 5
0 0

-

70 50

-

Absent Present
Present Present

Absent Absent
Yes Yes
No No

Most of the area still covered 
in a thin layer of ice in May. 

Beside the Fording FSR.

Water levels may also be influenced by 
groundwater inflows.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not recorded; FSR = Forest Service Road; FRO = Fording 
River Operation; m = metres.
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Table E.1:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019  

Easting
Northing

8-May-18 21-Jun-18 30-Jul-18 8-May-18 21-Jun-18 8-May-18 21-Jun-18 8-May-18 21-Jun-18

Cattails
Chara 

Bur-reed
Duckweed Not observed Common

Filamentous/ Blue-green Algae Not observed Sparse
Grasses Not observed Abundant

Mares Tail Not observed Abundant
Pond/Water Lily

Pondweed
Rushes
Sedges Sparse

Water Milfoil
Ferns/Grass Common

Shrubs Common
Deciduous Trees Sparse
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%) 5

Sand/ Silt/ Clay (%) 75
Gravel (%) 10
Cobble (%) 10
Boulder (%) 0
Bedrock (%) 0

Cover - Woody Debris -
Cover - Turbidity -

Cover - Unstable Banks/ Ledges -
Accessible to Amphibians

Potentially Accessible to Fish

a RG_LML was discontinued following the May 2018 field program because it was scheduled to be infilled in fall 2018.
b RG_MU1-N1 was discontinued following the June 2018 field program because it was dry.
c RG_DRCKW was discontinued following the May 2018 field program because it was expected to be dry by June 2018 (shallow, small wetted area).
d For RG_FO10, the lentic area assessed in May and June 2018 was adjacent to the area assessed in July 2018.
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
f Aquatic vegetation types are defined in Table 2.4 of the report.
g Grasses were observed, but was not recorded as sparse, common, or abundant.

Management Unit

Exposure Type

Lentic Area ID

UTM Coordinates 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation f

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 
Amphibians and 

Fish

General Habitat Notes

5565062 5564841 5564028

Anthropogenic pond/ mineral wetland - 
marsh Pond Pond

RG_HE27 RG_FRUP RG_FRLP RG_PCLSP

652573 651040 650835 650892
5566275

Mine-exposed

Management Unit 1

Pond

Henretta Lake Fording River upper pond Fording River lower pond Pond beside Clode Settling 
Pond

24,000 589 1,000 142
Yes No No No

Groundwater/ surface inflows/ outflows Groundwater inflows Groundwater inflows Groundwater

Not observed Not observed Not observed Not observed
Not observed Not observed Not observed Common

Sparse Not observed Not observed Not observed

Not observed Not observed
Not observed Not observed Not observed

Common Sparse Common
Not observed

Not observed Not observed Not observed
Not observed Not observed Not observed Not observed
Not observed Not observed Not observed Not observed

Not observed
Not observed Not observed Not observed Not observed

Not observed
Not observed Not observed Not observed
Not observed Not observed Not observed

Not observed Not observed Sparse Not observed
Abundant Not observed Common Not observed

Not observed Sparse Not observed Not observed
Common Abundant Abundant Sparse
Absent Absent Absent Absent
Absent Absent Absent Absent

Absent Absent Absent Absent

Absent Present Present Absent
Absent Absent Absent Absent

Present
Absent Absent Absent Absent

5 5 5 5

Present Present Present

80 80 90 80
5 0 0 5
5 15 0 5
5 0 5 5
0 0 0 0

Very turbid so hard to see substrate. - - -

Present Present Present Absent
Present Absent Absent Present
Absent Present Absent Present

Yes Yes Yes Yes
Yes No No No

Pond created by FRO with a wetland on the 
south end. Henretta Creek runs through 

pond. Wetland water levels due to seepage 
from mountains. Dogwood common. Fish 

access confirmed.

Likely ephemeral. 
Precipitation also likely to 

affect water levels. 
Adjacent to chemical 

storage shed.

Doesn't appear to be 
connected to Fording River 

(approximately 100 m 
away). No flow. Little to no 

visible aquatic vegetation in 
May. Dense woody 

vegetation. Water levels 
decreased between May 

and June.

Adjacent lotic habitat may 
spill over and fill pond when 
flows are high. Considered 
poor habitat for aquatic and 

aquatic-dependent birds.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not recorded; FSR = Forest Service Road; FRO = Fording River 
Operation; m = metres.
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Table E.1:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019  

RG_UPLML

Easting 649989
Northing 5564375

8-May-18 8-May-18 21-Jun-18 26-Jul-18 8-May-18 21-Jun-18 27-Jul-18

Pond

Upper pond 
near Lake 

Mountain Lake

2,262
Yes

Surface inflows/ 
outflows Precipitation

Cattails Not observed
Chara Not observed

Bur-reed Not observed
Duckweed Not observed

Filamentous/ Blue-green Algae Not observed
Grasses Common

Mares Tail Not observed
Pond/Water Lily Not observed

Pondweed Not observed
Rushes Not observed
Sedges Not observed Abundant Common

Water Milfoil Not observed
Ferns/Grass Sparse

Shrubs Sparse
Deciduous Trees Not observed Sparse
Coniferous Trees Sparse Abundant

Crop Absent
Commercial Absent

Forest Absent
Livestock Absent
Logging Absent
Mining Present

Residential Absent
Organic (%) 20

Sand/ Silt/ Clay (%) 35
Gravel (%) 5
Cobble (%) 35
Boulder (%) 5
Bedrock (%) 0

Very turbid so 
hard to see 
substrate.

Cover - Woody Debris Absent
Cover - Turbidity Present

Cover - Unstable Banks/ Ledges Present
Accessible to Amphibians Yes

Potentially Accessible to Fish No

Surrounded by 
mining 

activities. Spoil 
pile partially 

encroaching on 
pond.

Only connected 
to adjacent 

aquatic 
environments 
on south end. 

Stagnant. 
Evaporation 

evident in July.

a RG_LML was discontinued following the May 2018 field program because it was scheduled to be infilled in fall 2018.
b RG_MU1-N1 was discontinued following the June 2018 field program because it was dry.
c RG_DRCKW was discontinued following the May 2018 field program because it was expected to be dry by June 2018 (shallow, small wetted area).
d For RG_FO10, the lentic area assessed in May and June 2018 was adjacent to the area assessed in July 2018.
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
f Aquatic vegetation types are defined in Table 2.4 of the report.
g Grasses were observed, but was not recorded as sparse, common, or abundant.

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Substrate Notes

Date of Habitat Assessment

General Habitat Notes

Management Unit

Exposure Type

Lentic Area ID RG_LPLML

5563033 5559924

Mine-exposed

Management Unit 1

RG_FOFR2W

UTM Coordinates 
(NAD83, Zone 11U)

650406 651937

Pond Mineral wetland - shallow-water wetland

Small wetland at base of Fording settling pondLower pond near Lake Mountain Lake

2,387 2,847
Yes Yes

Groundwater inflowsSurface inflows/ outflows

Not observed Not observed
Not observed Abundant
Not observed Not observed
Not observed Not observed

Common Abundant
Common Common

Not observed CommonAquatic Vegetation f

Not observed Not observed
Not observed Not observed
Not observed Abundant

Not observed Not observed
Not observed Not observed

Abundant Abundant
Not observed Not observed

Adjacent Vegetation
Not observed Not observed

Sparse Common
AbsentAbsent
AbsentAbsent

Adjacent Land Use

Absent

PresentAbsent

Absent
AbsentAbsent

Present
Absent
Present

Absent

Substrate 
Composition

10 60
70 25
0 0

15 15
5 0
0 0

--

Present Absent
Cover and 

Accessibility for 
Amphibians and 

Fish

Present Absent
Present Absent

Yes Yes
No No

Located just below berm of South Tailings Pond.  
Water appears to be flowing directly out of the 

ground at the base of the berm. Near the Fording 
River.

Moss in outflow. Sheen on water 
in June.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not recorded; FSR = Forest Service Road; FRO = 
Fording River Operation; m = metres.
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Table E.1:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019  

Easting
Northing

8-May-18 19-Jun-18 30-Jul-18 8-May-18 19-Jun-18 8-May-18 19-Jun-18 9-May-18 21-Jun-18

Cattails
Chara 

Bur-reed
Duckweed

Filamentous/ Blue-green Algae Sparse Abundant Sparse Abundant Not observed
Grasses Not observed Abundant

Mares Tail Not observed Abundant
Pond/Water Lily

Pondweed
Rushes
Sedges

Water Milfoil
Ferns/Grass

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%) 10

Sand/ Silt/ Clay (%) 90
Gravel (%) 0
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

Cover - Woody Debris Absent
Cover - Turbidity Absent

Cover - Unstable Banks/ Ledges Absent
Accessible to Amphibians

Potentially Accessible to Fish Yes

Quite dry. 

a RG_LML was discontinued following the May 2018 field program because it was scheduled to be infilled in fall 2018.
b RG_MU1-N1 was discontinued following the June 2018 field program because it was dry.
c RG_DRCKW was discontinued following the May 2018 field program because it was expected to be dry by June 2018 (shallow, small wetted area).
d For RG_FO10, the lentic area assessed in May and June 2018 was adjacent to the area assessed in July 2018.
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
f Aquatic vegetation types are defined in Table 2.4 of the report.
g Grasses were observed, but was not recorded as sparse, common, or abundant.

Management Unit

Exposure Type

Lentic Area ID

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation f

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Mine-exposed

Management Unit 1

RG_FO10 d RG_FOXL RG_FRIM RG_SFRR

654132 654878 654714 655310UTM Coordinates 
(NAD83, Zone 11U) 5555010 5554437 5554273 5553813

Snye Pond Beaver pond/ impoundment Snye

Snye along Fording River Lower Fording River oxbow Fording River impoundment Snye beside Fording River 
Road

2,119830 117 11,630
Yes Yes Yes No

Surface inflows/ outflows - Surface inflows/ outflows Surface inflows/ outflows

Not observed Not observed Not observed Not observed
Not observed Not observed Not observed Not observed
Not observed Not observed Not observed Not observed

Not observed Not observed Not observedNot observed

Abundant Abundant
Not observed Sparse

Not observed
Not observedNot observed Not observed

Not observed Not observed Not observed Not observed
Not observed Not observed Not observed Not observed
Not observed Not observed Not observed Not observed

Not observed Not observed Not observedNot observed
Not observed Not observed Not observedNot observed

Abundant Abundant Sparse Abundant
Abundant Abundant Abundant Abundant

Sparse Sparse Not observed Sparse
Abundant Abundant Abundant Abundant

Absent Absent Absent Absent
Absent Absent Absent Present

Absent Absent Absent Absent

Present Present Present Present
Absent Absent Absent Absent
Absent Absent Absent Absent
Absent Absent Present Absent

10 80 5 5
85 20 95 95
5 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

- - - -

Present Absent Present Present
Present Absent Absent PresentCover and 

Accessibility for 
Amphibians and 

Fish

Present Absent Present Absent
Yes Yes Yes Yes

No No Yes No

General Habitat Notes

Partially snow-covered in 
May. Water levels 

decreased approximately 
0.15 m between May and 

June.  Fish historically 
present.

Still partially frozen in May. 
Likely ephemeral.

Snow and ice still present in 
May. Area is very large with 
a small beaver dam. Small, 
slow moving area flows into 

main river below dam. Water 
levels decreased 

approximately 0.15 m 
between May and June.

Area still partially covered in 
ice in May. Red colouring on 
sediment (iron). Pipeline and 

road nearby.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not recorded; FSR = Forest Service Road; FRO = Fording River 
Operation; m = metres.
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Table E.1:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019  

Easting
Northing

8-May-18 19-Jun-18 29-Jul-18 8-May-18 19-Jun-18 8-May-18 21-Jun-18 29-Jul-18

Cattails
Chara Sparse

Bur-reed
Duckweed Sparse

Filamentous/ Blue-green Algae
Grasses Not observed

Mares Tail Sparse Not observed Common Not observed
Pond/Water Lily

Pondweed
Rushes
Sedges

Water Milfoil
Ferns/Grass

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%)

Sand/ Silt/ Clay (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Cover - Woody Debris
Cover - Turbidity 

Cover - Unstable Banks/ Ledges
Accessible to Amphibians

Potentially Accessible to Fish

a RG_LML was discontinued following the May 2018 field program because it was scheduled to be infilled in fall 2018.
b RG_MU1-N1 was discontinued following the June 2018 field program because it was dry.
c RG_DRCKW was discontinued following the May 2018 field program because it was expected to be dry by June 2018 (shallow, small wetted area).
d For RG_FO10, the lentic area assessed in May and June 2018 was adjacent to the area assessed in July 2018.
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
f Aquatic vegetation types are defined in Table 2.4 of the report.
g Grasses were observed, but was not recorded as sparse, common, or abundant.

Mine-exposed

Not observed

Management Unit

Exposure Type

Lentic Area ID

UTM Coordinates 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation f

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Management Unit 1

Absent Absent

General Habitat Notes

RG_FOXCF

5553325

RG_PFR RG_FRWUCH

655094 655076 655264
55530505553553

Mineral wetland - marsh Pond Mineral wetland - marsh/ pond

Fording River oxbow - Chauncey Flats Pond beside Fording River Fording River wetland upstream of Chauncey 
Creek

1,775 3,525 3,226
No No No

Groundwater inflows Groundwater inflowsGroundwater inflows

Not observed Not observed Not observed
Not observedNot observed Not observed
Not observedNot observed Not observed

Not observed Not observed Not observed
Sparse SparseSparse

Common Common Common
Not observed

Not observedNot observed Not observed
Not observedNot observed Not observed
Not observedNot observed Not observed

Not observed Not observed Not observed
Not observed Not observed Not observed

AbundantAbundant Abundant
AbundantCommon Common
AbundantSparse Sparse
AbundantAbundant Abundant

Absent Absent
Absent AbsentAbsent

Absent

Absent

Present AbsentPresent
Absent AbsentAbsent
Absent AbsentAbsent
Absent AbsentAbsent

5 5 5
9595 95
00 0
00 0
00 0
00 0

Mucky bottom. --

Present Present Present
Cover and 

Accessibility for 
Amphibians and 

Fish

AbsentPresent Absent
AbsentAbsent Present

YesYes Yes
YesNo No

Lots of canopy cover. 

Flooded in May; surrounding willows 
inundated with water. Water levels decreased 

by approximately 0.30 m between May and 
June.

Fish historically present.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not recorded; FSR = Forest Service Road; FRO = Fording 
River Operation; m = metres.
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Table E.1:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019 

RG_WFR

Easting 656323
Northing 5551396

10-May-18 9-May-18 21-Jun-18 10-May-18 21-Jun-18 10-May-18 21-Jun-18

Mineral 
wetland - 

marsh

Wetland 
beside Fording 

River

504
Yes

Surface 
inflows/ 
outflows

Cattails Not observed
Chara Not observed

Bur-reed Not observed
Duckweed Not observed

Filamentous/ Blue-green Algae Sparse Not observed Abundant
Grasses Not observed Not observed g Not observed Sparse Not observed Common

Mares Tail Not observed
Pond/Water Lily Not observed

Pondweed Not observed
Rushes Not observed
Sedges Not observed

Water Milfoil Not observed
Ferns/Grass Abundant

Shrubs Common
Deciduous Trees Not observed
Coniferous Trees Abundant

Crop Absent
Commercial Absent

Forest Present
Livestock Absent
Logging Absent
Mining Absent

Residential Absent
Organic (%) 10

Sand/ Silt/ Clay (%) 90
Gravel (%) 0
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

-

Cover - Woody Debris Present
Cover - Turbidity Absent

Cover - Unstable Banks/ Ledges Present
Accessible to Amphibians Yes

Potentially Accessible to Fish Yes

Downstream 
from a lotic 

habitat. 

a RG_LML was discontinued following the May 2018 field program because it was scheduled to be infilled in fall 2018.
b RG_MU1-N1 was discontinued following the June 2018 field program because it was dry.
c RG_DRCKW was discontinued following the May 2018 field program because it was expected to be dry by June 2018 (shallow, small wetted area).
d For RG_FO10, the lentic area assessed in May and June 2018 was adjacent to the area assessed in July 2018.
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
f Aquatic vegetation types are defined in Table 2.4 of the report.
g Grasses were observed, but was not recorded as sparse, common, or abundant.

Mine-exposed

Management Unit

Exposure Type

Lentic Area ID

UTM Coordinates 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation f

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

General Habitat Notes

Management Unit 1

RG_FRSCP RG_FRSCW RG_ECWFR

657227 657096 656964
5549154 5548598 5547424

Lotic/ pond Mineral wetland - marsh Mineral wetland -
shallow-water wetland/ pond

Fording River side-channel 
pond

Fording River side-channel 
wetland

Ewin Creek wetland above 
Fording River

1,640 1,385
Yes Yes Yes

Surface inflows/ outflows Surface inflows/ outflows Surface inflows/ outflows

Not observed Not observed Not observed
Not observed Not observed Not observed
Not observed Not observed Not observed
Not observed Not observed Not observed
Not observed Not observed

Not observed Not observed Not observed
Not observed Not observed Not observed
Not observed Not observed Common
Not observed Not observed Not observed
Not observed Not observed Not observed
Not observed Not observed Not observed

Abundant Abundant Common
Not observed Common Abundant
Not observed Not observed Common

Abundant Abundant Abundant
Absent Absent Absent
Absent Absent Absent

Absent Absent Absent

Present Present Present
Absent Absent Absent
Absent Absent Absent
Absent Absent Absent

0 5 5
100 55 60
0 30 10
0 10 25
0 0 0
0 0 0

Sand/fines in lentic area; 
boulders, cobble, and gravel in 

adjacent lotic areas.
- -

Present Present Present

Present
Absent Present Absent

Present Absent

Cover and 
Accessibility for 
Amphibians and 

Fish Yes Yes Yes
Yes Yes Yes

5,870

Lentic or semi-lentic section of 
a lotic system. Likely lotic at 
higher flows, but lentic during 

lower flows.

May become an oxbow at lower 
flows. Water levels decreased 

by approximately 0.30 m 
between May and June.

Flooded in May and June. 
Willows growing throughout 
shallow areas likely prevent 
sunlight from warming the 

water. Deeper in the centre.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not recorded; FSR = Forest Service Road; FRO = 
Fording River Operation; m = metres.
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Table E.1:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019  

RG_FO29B

Easting 655109
Northing 5543530

10-May-18 24-Jun-18 30-Jul-18 10-May-18 19-Jun-18 8-May-19 7-May-18 19-Jun-18

Peatland 
wetland - 
swamp

Swamp 
beside 

Fording River 
Road
450
No

Groundwater 
inflows

Cattails Not observed
Chara Not observed

Bur-reed Sparse Sparse
Duckweed Not observed

Filamentous/ Blue-green Algae Not observed Not observed Common
Grasses Abundant

Mares Tail Common Not observed
Pond/Water Lily Not observed

Pondweed Not observed
Rushes Not observed
Sedges Common

Water Milfoil Not observed
Ferns/Grass Common

Shrubs Common
Deciduous Trees Common
Coniferous Trees Abundant

Crop Absent
Commercial Absent

Forest Present
Livestock Absent
Logging Absent
Mining Absent

Residential Absent
Organic (%) 5

Sand/ Silt/ Clay (%) 95
Gravel (%) 0
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

-

Cover - Woody Debris Absent
Cover - Turbidity Present

Cover - Unstable Banks/ Ledges Absent
Accessible to Amphibians Yes

Potentially Accessible to Fish No

-

a RG_LML was discontinued following the May 2018 field program because it was scheduled to be infilled in fall 2018.
b RG_MU1-N1 was discontinued following the June 2018 field program because it was dry.
c RG_DRCKW was discontinued following the May 2018 field program because it was expected to be dry by June 2018 (shallow, small wetted area).
d For RG_FO10, the lentic area assessed in May and June 2018 was adjacent to the area assessed in July 2018.
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
f Aquatic vegetation types are defined in Table 2.4 of the report.
g Grasses were observed, but was not recorded as sparse, common, or abundant.

Management Unit

Exposure Type

Lentic Area ID

UTM Coordinates 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation f

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Yes No No

Not observed
Not observed

Abundant

Absent

Present

Absent

0

-

Mine-exposed

656896

Management Unit 1

RG_FO29A RG_PSFRRRG_FWDEC

655210 655105

Pond beside Fording River 
Road

Pond south of Fording 
River Road

55435175547095 5543916

Side-channel Pond Pond

Fording River wetland downstream of Ewin 
Creek

Groundwater inflows Groundwater inflows

5,997 4142,074

Groundwater/ surface inflows/ outflows

Not observed Not observed
Not observed Abundant

Not observedNot observed Not observed
Not observed Not observed Not observed

Common Sparse
Abundant Not observed

Not observed Not observed Not observed
Not observed
Not observed

Not observed Not observed
Not observedNot observed

Not observed Not observed Not observed
Not observed Not observed Not observed
Not observed Not observed Not observed

AbundantSparse Abundant
Sparse Sparse

Common
Abundant

Abundant
Not observed Not observed

Abundant Abundant
AbsentAbsent
Present AbsentAbsent
Present

Absent

Present
Absent Absent

Present

Absent

Absent Absent

Present AbsentAbsent

5

Absent

5 7025
25
0

60 75
0 10

15 10
0 0

00 0

Cobble and gravel in areas 
with flow.-

Present Present Present
Cover and 

Accessibility for 
Amphibians and 

Fish

Present
Present

Absent Absent
Absent Absent

YesYes Yes
No

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not recorded; FSR = Forest Service Road; FRO = 
Fording River Operation; m = metres.

Yes No

General Habitat Notes

Ponds connected by 
culvert. Some flow in May. 
Lots of dead standing trees 

and deadfall. Very clear 
water. Gas pipeline and 

Fording River Road nearby.

May be some groundwater 
infiltration.

Lots of groundwater upwelling. Also surface 
inflows. Fish access confirmed.
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Table E.1:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019  

Easting
Northing

7-May-18 19-Jun-18 8-May-19 9-May-18 19-Jun-18 7-May-18 19-Jun-18

450
No

Groundwater 
inflows

Cattails
Chara 

Bur-reed
Duckweed

Filamentous/ Blue-green Algae Not observed Common Not observed
Grasses

Mares Tail
Pond/Water Lily

Pondweed
Rushes
Sedges Common

Water Milfoil
Ferns/Grass Common

Shrubs Common
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%) 5

Sand/ Silt/ Clay (%) 95
Gravel (%) 0
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

Cover - Woody Debris
Cover - Turbidity Present

Cover - Unstable Banks/ Ledges Absent
Accessible to Amphibians

Potentially Accessible to Fish

-

a RG_LML was discontinued following the May 2018 field program because it was scheduled to be infilled in fall 2018.
b RG_MU1-N1 was discontinued following the June 2018 field program because it was dry.
c RG_DRCKW was discontinued following the May 2018 field program because it was expected to be dry by June 2018 (shallow, small wetted area).
d For RG_FO10, the lentic area assessed in May and June 2018 was adjacent to the area assessed in July 2018.
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
f Aquatic vegetation types are defined in Table 2.4 of the report.
g Grasses were observed, but was not recorded as sparse, common, or abundant.

Management Unit

Exposure Type

Lentic Area ID

UTM Coordinates 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation f

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Mine-exposed

Management Unit 1

RG_SFR RG_GHWFR RG_GHPFR

655089 653010 652189

Snye beside Fording River Greenhills wetland beside Fording 
River

Greenhills pond beside Fording 
River

5543541 5545714 5545358

Snye Mineral wetland -
shallow-water wetland/ swamp Pond

Surface inflows/ outflows Surface inflows/ outflows Groundwater inflows

666 2,015 595
Yes No Yes

Not observed Not observed Not observed
Not observed Abundant Abundant
Not observed Common Not observed
Not observed Not observed Not observed

Sparse Common

Not observed Common

Abundant Not observed Common
Not observed Not observed Common
Not observed Not observed Not observed
Not observed Not observed

Not observed Sparse Not observed

Not observed
Not observed Common Not observed

Not observed

Common Sparse Common
Abundant Abundant Abundant

Abundant Common
Abundant Common

Abundant
Common

Absent Absent Absent
Absent Absent Absent
Present Present Present
Absent Absent Absent

Absent Present
Absent Absent Absent

Absent Absent Absent

5 0 0

Absent

5 25 45
80 75 55
5 0 0

5 0 0
0 0 0

- - -

Present Present Present
Absent Absent Absent
Present Absent Present

Yes Yes
Yes Yes No

Cover and 
Accessibility for 
Amphibians and 

Fish

General Habitat Notes

Yes

Water levels decreased 
between May and June.

Lots of vegetation and deadfall. 
Might be connected to the Fording 

River during peak flows. Water 
levels decreased between May 

and June.

Moss amongst aquatic vegetation.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not recorded; FSR = Forest Service Road; FRO = 
Fording River Operation; m = metres.
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Table E.2:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 2, 2018 and 2019  

RG_LILA

Easting 651522
Northing 5543129

5-May-18 5-May-18
6-May-18 19-Jun-18 29-Jul-18 5-May-18 19-Jun-18

Peatland wetland - 
bog

Lily Lake
13,980

Yes
Groundwater inflows

Cattails Not observed
Chara Not observed

Bur-reed Not observed Abundant
Duckweed Not observed Not observed Abundant

Filamentous/ Blue-green Algae Sparse Common
Grasses Not observed

Mares Tail Not observed Sparse
Pond/Water Lily Common

Pondweed Not observed
Rushes Not observed
Sedges Not observed

Water Milfoil Not observed
Ferns/Grass Abundant

Shrubs Sparse
Deciduous Trees Not observed
Coniferous Trees Abundant

Crop Absent
Commercial Absent

Forest Present
Livestock Absent
Logging Present
Mining Absent

Residential Absent
Organic (%) 15

Sand/ Silt/ Clay (%) 85
Gravel (%) 0
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

-
Cover - Woody Debris Absent

Cover - Turbidity Absent
Cover - Unstable Banks/ Ledges Present

Accessible to Amphibians Yes
Potentially accessible to Fish No

Elkford gun club and 
Ducks Unlimited 

have nest boxes set 
up. Peat moss 

amongst aquatic 
vegetation.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; - = no data/not recorded; % = percent. 
a RG_LSFRW and RG_USFRW were lotic at the time of the May 2018 field program, but became increasingly lentic as the summer progressed. 
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
c Aquatic vegetation types are defined in Table 2.4 of the report.
d Fishing was completed at RG_LSFRW and RG_USFRW in 2018; however, no fish were captured.

Management Unit Management Unit 2

Exposure Type Reference

5542584 5542379
Date of Habitat Assessment

Aquatic Habitat Type b Mineral wetland  - shallow-water wetland Mineral wetland  - shallow-
water wetland

Lentic Area ID RG_FO15 RG_FO15B

UTMs 
(NAD83, Zone 11U)

654807 654844

Dominant Influence on Water Levels Groundwater Groundwater

Area Description Fording River wetland (front) Fording River wetland (back)
Approximate Wetted Area (m2) 18,760 8,793

Connected to Adjacent Aquatic Environment(s)? Yes Yes

Sparse Common
Abundant Abundant

Not observed Not observedAquatic Vegetation c

Abundant Abundant
Abundant Not observed

Sparse Sparse
Sparse

Not observed Not observed
Not observed Not observed

Not observed Not observed
Not observed Not observed

Not observed Not observed

Absent

Absent Absent

Absent
Present Present
Absent Absent

Adjacent Vegetation
Abundant Common

Sparse Common
Abundant Not observed
Abundant Abundant

Absent Absent

0 0
0 0
0 0

Absent Absent

Substrate Notes - -

Cover and Accessibility 
for Amphibians and Fish

Present Present
Absent

No No

Substrate Composition

80 80
20 20
0 0

Adjacent Land Use

Absent Absent

General Habitat Notes
Lots of dead standing trees and deadfall. 

Connected to RG_FO15B by a culvert 
under the railway track.

Connected to RG_FO15 by a 
culvert under the railway track. 
Water level decreased between 

May and June.

Absent
Absent Absent

Yes Yes
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Table E.2:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 2, 2018 and 2019  

Easting
Northing

5-May-18 23-Jun-18 8-Aug-18 5-May-18 23-Jun-18

Lotic Side-channel Beaver pond/ 
impoundment Lotic Side-channel

No
Precipitation

Cattails - - Not observed
Chara - Not observed Common - Not observed

Bur-reed - - Not observed
Duckweed - - Not observed

Filamentous/ Blue-green Algae - Common Abundant - Not observed
Grasses - Common Abundant - Common

Mares Tail - - Not observed
Pond/Water Lily - - Not observed

Pondweed - - Not observed
Rushes - - Not observed
Sedges - - Not observed

Water Milfoil - - Common
Ferns/Grass - Sparse Abundant - Common

Shrubs - - Common
Deciduous Trees - - Sparse
Coniferous Trees - - Abundant

Crop - - Absent
Commercial - - Absent

Forest - - Present
Livestock - - Present
Logging - - Present
Mining - - Absent

Residential - - Absent
Organic (%) - 5 5 - 5

Sand/ Silt/ Clay (%) - 40 75 - 95
Gravel (%) - 15 10 - 0
Cobble (%) - 40 10 - 0
Boulder (%) - 0 0 - 0
Bedrock (%) - 0 0 - 0

Cover - Woody Debris - - Present
Cover - Turbidity - - Absent

Cover - Unstable Banks/ Ledges - Absent - - Absent
Accessible to Amphibians - - Yes

Potentially accessible to Fish - Yes d No - Yes d

Lotic; no detailed 
assessment 
completed.

Many aquatic 
invertebrates in 

water. 

Lots of water 
striders and 

woody debris. 
Habitat type 
changed in 
response to 
decreasing 
flows/water 

levels.

Lotic; no detailed 
assessment 
completed.

-

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; - = no data/not recorded; % = percent. 
a RG_LSFRW and RG_USFRW were lotic at the time of the May 2018 field program, but became increasingly lentic as the summer progressed. 
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
c Aquatic vegetation types are defined in Table 2.4 of the report.
d Fishing was completed at RG_LSFRW and RG_USFRW in 2018; however, no fish were captured.

Substrate Composition

Substrate Notes

Cover and Accessibility 
for Amphibians and Fish

General Habitat Notes

Management Unit 2

Mine-exposed

5542379 5533082

Management Unit

Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

RG_LSFRW 
a

RG_USFRW 
a

654844 654224

Date of Habitat Assessment

Aquatic Habitat Type b

Yes
Surface inflows/ outflows Surface inflows/ outflows

Lower south Fording River wetland Upper south Fording River wetland
122 1,736

Area Description
Approximate Wetted Area (m2)

Connected to Adjacent Aquatic Environment(s)?
Dominant Influence on Water Levels

Yes

Not observed

Not observed

Not observed

Not observed

Not observed
Not observed

Not observed
Not observed

Not observed

Aquatic Vegetation c

Present
Absent

Absent
Present
AbsentAdjacent Land Use

Abundant
Sparse

Abundant
Adjacent Vegetation

Absent

- -
Present

Absent

Absent

Yes
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Table E.3:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019

RG_GARD RG_GRSYPD

Easting 647361 645194
Northing 5586269 5568228

8-May-19 9-May-19 4-May-18 23-Jun-18 6-May-18 23-Jun-18 31-Jul-18 4-May-18 23-Jun-18 4-Aug-18
Peatland 
wetland - 
swamp

Mineral wetland - 
swamp

East Elk Lakes 
FSR swamp

West Elk Lakes 
FSR swamp

54,696 48,036
Yes No

Groundwater 
inflows

Groundwater 
inflows

Cattails Not observed Not observed
Chara Not observed Common

Bur-reed Not observed Not observed
Duckweed Not observed Not observed

Filamentous/ Blue-green Algae Not observed Not observed
Grasses Abundant Not observed Not observed

Mares Tail Not observed Not observed
Pond/Water Lily Not observed Not observed

Pondweed Not observed Not observed
Rushes Not observed Not observed
Sedges Not observed Common Sparse

Water Milfoil Not observed Not observed
Ferns/Grass Abundant Abundant

Shrubs Abundant Abundant
Deciduous Trees - Sparse
Coniferous Trees Abundant Abundant

Crop Absent Absent
Commercial Absent Absent

Forest Absent Absent
Livestock Absent Absent
Logging Absent Present
Mining Absent Absent

Residential Absent Absent
Organic (%) 40 30

Sand/ Silt/ Clay (%) 60 70
Gravel (%) 0 0
Cobble (%) 0 0
Boulder (%) 0 0
Bedrock (%) 0 0

Peat.  - 
Cover - Woody Debris Absent Present

Cover - Turbidity Absent Absent
Cover - Unstable Banks/ Ledges Absent Present

Accessible to Amphibians Yes Yes
Potentially Accessible to Fish No No

Wood frogs 
could be heard 
throughout the 

adjacent 
forests. 

 - 

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m 2 = square metres; - = no data/not recorded; % = percent; m = metres. 
a RG_GHSCW was discontinued after 2018 because it was lotic well into August 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997). 
c Aquatic vegetation types are defined in Table 2.4 of the report.

General Habitat Notes Lots of seepage.
Flooded bog just off the road. 

Surrounded by spruce forest. Fish 
historically present; none captured 

or observed in 2018/2019.

Lots of bear signs. Very shallow; 
water levels decreased 

substantially over course of open-
water season.

Yes Yes Yes
No No No

Absent Present Absent
Cover and 

Accessibility for 
Amphibians and Fish

Present Present Present
Absent Absent Present

Substrate Notes - - Stinky sediment.
0 0 0

5 0 5
5 0 0

85 70 85
Substrate 

Composition

0 30 5
Absent Absent

5 0 5

Absent Absent Absent
Absent Absent Absent

Absent Absent Absent

Adjacent Land Use

Absent Absent Absent

Present Present Present
Absent Absent Absent

Absent

Abundant Abundant Abundant
Sparse Sparse Sparse

Common Common AbundantAdjacent Vegetation
Sparse Abundant Abundant

Not observed Not observed Not observed

Not observed Not observed Not observed

Not observed Not observed Not observed

Sparse Common Common
Not observed Common Common

Not observed Not observed Sparse
Not observed Not observed Not observed

Not observed Not observed Not observed

Aquatic Vegetation c

Not observed Not observed Not observed

Not observed Not observed Sparse

Not observed Not observed Not observed

Not observed Not observed Not observed

Dominant Influence on Water Levels Groundwater inflows Groundwater inflows Precipitation
Connected to Adjacent Aquatic Environment(s)? No No No

Approximate Wetted Area (m2) 12,460 33,760 6,673
Area Description Blue Lake recreational 

area
Unnamed wetland near Elk River 

north of Elkford Wetland west of the Elk River

Date of Habitat Assessment

Aquatic Habitat Type b Pond Peatland wetland - bog Mineral wetland - marsh/
shallow-water wetland

UTMs 
(NAD83, Zone 11U) 5561321 5556297 5554127

643820 645869 646615

Management Unit Management Unit 3

Lentic Area ID RG_BLULA RG_REFF RG_WWER

Exposure Type Reference
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Table E.3:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019

RG_UWEEF

Easting 651117
Northing 5543987

6-May-18 21-Jun-18 5-May-18 5-May-18 21-Jun-18 11-May-18 19-Jun-18,
20-Jun-18

Peatland wetland - 
bog

Upper wetland east 
of Elkford

6,401 5,003 730
No

Groundwater inflows
Cattails Not observed
Chara Sparse

Bur-reed Not observed
Duckweed Not observed

Filamentous/ Blue-green Algae Sparse
Grasses Not observed Not observed Abundant

Mares Tail Not observed
Pond/Water Lily Not observed Sparse Abundant

Pondweed Not observed
Rushes Not observed
Sedges Not observed

Water Milfoil Not observed
Ferns/Grass Abundant

Shrubs Sparse
Deciduous Trees Sparse
Coniferous Trees Abundant

Crop Absent
Commercial Absent

Forest Present
Livestock Absent
Logging Present
Mining Absent

Residential Absent
Organic (%) 10

Sand/ Silt/ Clay (%) 90
Gravel (%) 0
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

-
Cover - Woody Debris Present

Cover - Turbidity Absent
Cover - Unstable Banks/ Ledges Absent

Accessible to Amphibians Yes
Potentially Accessible to Fish No

Partially ice-covered 
in May. Logging 
nearby. Moss 

amongst aquatic 
vegetation.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m 2 = square metres; - = no data/not recorded; % = percent; m = metres. 
a RG_GHSCW was discontinued after 2018 because it was lotic well into August 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997). 
c Aquatic vegetation types are defined in Table 2.4 of the report.

Aquatic Vegetation c

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

General Habitat Notes

Management Unit

Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type b

Area Description
Approximate Wetted Area (m2)

Connected to Adjacent Aquatic Environment(s)?

Management Unit 3

RG_PNEF RG_LWEEF RG_WPEF

Reference

5544401 5543537 5542503
649320649089 650967

Pond Peatland wetland - bog Mineral wetland - marsh

Pond north of Elkford Lower wetland east of Elkford Wetland/ pond in Elkford

No No No
771 9,697

Groundwater inflows Groundwater inflows PrecipitationDominant Influence on Water Levels
Not observed Not observed Sparse

Not observed Not observed

Not observed Not observed

Not observed Not observed

Common Not observed Sparse
Not observed Not observed Not observed
Not observed Not observed Not observed
Not observed Common Common
Not observed Abundant

Not observed Not observed
Not observed

Not observed Not observed Not observed
Not observed

Not observed Not observed Not observed
Not observed

Common Abundant Abundant

Common Sparse Sparse
Sparse Abundant Abundant

Common Abundant Not observed
Absent Absent Absent

Present Present
Absent Absent Absent

Absent
Absent Absent Present

Absent Absent Absent
Present Present Absent

Absent Absent Present
0 10 50

25
30 90 50

0 0
40 0 0
5 0 0
0 0 0
- - -

Absent
Present Absent Absent

Absent Absent

Absent Present Absent
Yes Yes
No No No

Yes

Could be a historical borrow 
pit. Very clear and deep. 
Gravel/cobble bottom. 

Surrounded by spruce. East of 
the Elk River.

Peat moss amongst aquatic 
vegetation.

Water levels decreased 
approximately 0.30 m between 

May and June. Wetted area 
also decreased.
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Table E.3:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019   

Easting
Northing

7-May-18 21-Jun-18 5-May-18 21-Jun-18 10-May-18 19-Jun-18 30-Jul-18

Lotic

Cattails -
Chara -

Bur-reed -
Duckweed -

Filamentous/ Blue-green Algae Not observed Abundant Abundant Not observed -
Grasses Not observed Abundant - Sparse Common

Mares Tail -
Pond/Water Lily Not observed Sparse -

Pondweed -
Rushes -
Sedges - Not observed Abundant

Water Milfoil -
Ferns/Grass -

Shrubs - Abundant Common
Deciduous Trees - Sparse Abundant
Coniferous Trees -

Crop -
Commercial -

Forest -
Livestock - Present Absent
Logging -
Mining -

Residential -
Organic (%) - 5 10

Sand/ Silt/ Clay (%) - 90 70
Gravel (%) - 5 0
Cobble (%) - 0 20
Boulder (%) - 0 0
Bedrock (%) - 0 0

- - Some cobble 
bars present.

Cover - Woody Debris -
Cover - Turbidity -

Cover - Unstable Banks/ Ledges - Present Absent
Accessible to Amphibians -

Potentially Accessible to Fish -

Large area with 
two or three 

deeper spots. 
Lots of moose 
signs. Sheen 

on water. Peat 
moss amongst 

aquatic 
vegetation.

Almost dry. 
One small pool 

present. 
Trampled 

vegetation.

Lotic; no 
detailed 

assessment 
completed.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m 2 = square metres; - = no data/not recorded; % = percent; m = metres 
a RG_GHSCW was discontinued after 2018 because it was lotic well into August 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997). 
c Aquatic vegetation types are defined in Table 2.4 of the report.

Aquatic Vegetation c

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

General Habitat Notes

Management Unit

Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type b

Area Description
Approximate Wetted Area (m2)

Connected to Adjacent Aquatic Environment(s)?

Management Unit 3

RG_GHSCW 
aRG_GHSW RG_LOLA

Reference Mine-exposed

5545472
651382 650934 648345

Mineral wetland -
shallow-water wetland

5542536 5550229

Elk River side-channel semi-lentic areaGreenhills south wetland Lost Lake

Peatland wetland - bog Lotic side-channel

No
10,150 55,300 5,748

Surface inflows/ outflowsGroundwater inflows Surface inflows/ outflows
No Yes

Dominant Influence on Water Levels
Not observed
Not observed Not observed Not observed

Sparse Not observed

Not observedNot observed Not observed
Not observed Not observed Not observed

Not observed
Abundant

Not observed Not observed
Not observed Not observed Not observed

Not observed
Not observed Not observed Not observed

Not observed Not observed

Common
Not observed Not observed Not observed
Not observed Not observed

Abundant Abundant

Common Sparse
Common Abundant

Abundant Abundant
Absent

Abundant

Absent
Absent
Absent Absent Absent

Absent Absent

Absent
Present Present

Present Absent
Absent Present Present

Absent

4090
Absent Absent Absent

0 0
10 60

0 0
0 0

0 0
- Silty bottom with peat moss and 

organic debris.
Present Present Present

Absent Absent
Absent Absent Absent

No
Yes Yes Yes

Peat moss amongst aquatic 
vegetation.

Still flow in channel. Impacted 
by logging. Little aquatic 

vegetation.

Yes Yes
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Table E.3:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019

RG_LERP

Easting 651806
Northing 5530409

7-May-18 23-Jun-18 3-May-18 20-Jun-18 3-Aug-18 25-Jun-18

Pond

Lower Elk River 
Pond
3,370

No
Groundwater

Cattails Not observed
Chara Abundant Sparse Abundant

Bur-reed Abundant Not observed
Duckweed Not observed

Filamentous/ Blue-green Algae Common
Grasses Common

Mares Tail Not observed
Pond/Water Lily Not observed

Pondweed Abundant
Rushes Not observed
Sedges Abundant

Water Milfoil Not observed
Ferns/Grass Abundant

Shrubs Common
Deciduous Trees Not observed
Coniferous Trees Common

Crop Absent
Commercial Absent

Forest Present
Livestock Present
Logging Present
Mining Absent

Residential Absent
Organic (%) 10

Sand/ Silt/ Clay (%) 80
Gravel (%) 5
Cobble (%) 5
Boulder (%) 0
Bedrock (%) 0

-
Cover - Woody Debris Absent

Cover - Turbidity Absent
Cover - Unstable Banks/ Ledges Absent

Accessible to Amphibians Yes
Potentially Accessible to Fish No

Deep.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m 2 = square metres; - = no data/not recorded; % = percent; m = metres. 
a RG_GHSCW was discontinued after 2018 because it was lotic well into August 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997). 
c Aquatic vegetation types are defined in Table 2.4 of the report.

Dominant Influence on Water Levels

Aquatic Vegetation c

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

Management Unit

Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type b

Area Description
Approximate Wetted Area (m2)

Connected to Adjacent Aquatic Environment(s)?

Management Unit 3

RG_EVHIM RG_ERUP

Mine-exposed

649677 651742
5537001 5530538

Elk Valley Highway impoundment Upper Elk River ponds

Beaver pond/ impoundment Oxbow

4,019 8,973

Surface inflows/ outflows Surface inflows/ outflows
Yes Yes

Not observed Not observed
Abundant

Not observed Not observed
Sparse Not observed

Sparse Abundant
Sparse Abundant

Not observed Abundant
Not observed Not observed
Not observed Not observed

Not observed
Not observed Abundant

Abundant

Common Abundant
Abundant Not observed

Sparse
Abundant Abundant

Sparse
Abundant Abundant

Absent Absent
Absent Absent

Absent Present
Present Present

Absent Present
Absent Absent

45 25
Absent Absent

010
45 75

0
0 0

0
0 0
- -

AbsentPresent
Absent Present
Present Present

Yes Yes

Series of interconnected beaver 
ponds. Water levels decreased 

between May and June.
Abundant horsetail. Water levels decreased between May 

and June. Active logging to the east.

No Yes

General Habitat Notes
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Table E.3:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019

Easting
Northing

6-May-18 20-Jun-18 31-Jul-18 13-May-18 19-Jun-18 10-May-18 20-Jun-18 30-Jul-18

Cattails
Chara Common

Bur-reed
Duckweed

Filamentous/ Blue-green Algae
Grasses

Mares Tail
Pond/Water Lily

Pondweed Common
Rushes
Sedges

Water Milfoil Not observed Abundant Common
Ferns/Grass

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%)

Sand/ Silt/ Clay (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Cover - Woody Debris
Cover - Turbidity 

Cover - Unstable Banks/ Ledges
Accessible to Amphibians

Potentially Accessible to Fish

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m 2 = square metres; - = no data/not recorded; % = percent; m = metres. 
a RG_GHSCW was discontinued after 2018 because it was lotic well into August 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997). 
c Aquatic vegetation types are defined in Table 2.4 of the report.

Dominant Influence on Water Levels

Aquatic Vegetation c

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

Management Unit

Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type b

Area Description
Approximate Wetted Area (m2)

Connected to Adjacent Aquatic Environment(s)?

Management Unit 3

RG_EROU RG_TPW RG_GHWTC

Mine-exposed

652364 648787 649200
55497605529872 5551379

Upper Elk River oxbow Thompson powerline wetland Greenhills wetland above Thompson Creek

Peatland wetland - fenMineral wetland - marsh Mineral wetland -
shallow-water wetland

2,354 4,21640,000

Groundwater inflows Precipitation Surface inflows/ outflows
YesNo No

Not observedSparse Not observed
Not observed Not observed Not observed

Not observed Not observed Not observed
Not observed Not observedNot observed

Common Sparse Not observed
Abundant Abundant Common
Common Not observed Not observed

Not observed Not observed Not observed
Not observed Not observed

AbundantNot observedNot observed
Not observed

Not observed

Not observed Not observed

Common Abundant Common
Not observedNot observed

AbundantCommon Abundant
Sparse Sparse Not observed

Common AbundantAbundant
AbsentAbsent Absent

Absent Absent Absent

Absent Present Absent
Present Present Present

Absent
Present AbsentPresent

Absent Absent

35 45 20
Absent AbsentAbsent

8065 55
0 0 0

00 0
0 0 0

00 0
- - -

Present Present Absent
Absent AbsentAbsent

Absent Absent Absent
Yes Yes Yes

Logging to the north and south. Water levels 
decreased between May and June. Fish 

access confirmed.

Water levels decreased by 
approximately 0.30 m 

between May and June.
Water levels unchanged between May and 

June.

NoYes No

General Habitat Notes

Page 5 of 5



Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

RG_LCHOB RG_ALEXFSR

Easting 658888 664244
Northing 5489361 5514896

1-May-18 20-Jun-18 2-May-18 20-Jun-18 1-Aug-18 2-May-18 20-Jun-18 5-Aug-18 9-May-19 9-May-19
Mineral wetland - 

swamp Side-channel

Leach Creek FSR 
swamp

Alexander FSR 
side-channel

1,524 3,973 5,992
No Yes

Surface 
inflows/outflows

Surface 
inflows/outflows

Cattails Not observed Not observed
Chara Not observed Not observed

Bur-reed Not observed Not observed
Duckweed Not observed Not observed Not observed

Filamentous/ Blue-green Algae Abundant Not observed
Grasses Abundant Common

Mares Tail Abundant Not observed Not observed
Pond/Water Lily Not observed Not observed

Pondweed Abundant Not observed Sparse
Rushes Not observed Not observed
Sedges Not observed Not observed

Water Milfoil Not observed Not observed
Ferns/Grass Abundant Common

Shrubs Common Sparse
Deciduous Trees Sparse Absent
Coniferous Trees Abundant Abundant

Crop Absent Absent
Commercial Absent Absent

Forest Present Present
Livestock Present Absent
Logging Present Absent
Mining Absent Absent

Residential Absent Absent
Organic (%) 25 10

Sand/ Silt/ Clay (%) 75 90
Gravel (%) 0 0
Cobble (%) 0 0
Boulder (%) 0 0
Bedrock (%) 0 0

 - Mostly silt.

Cover - Woody Debris Present Present
Cover - Turbidity Absent Absent

Cover - Unstable Banks/ Ledges Absent Present
Accessible to Amphibians Yes Yes

Potentially Accessible to Fish No Yes

Heavily impacted by 
logging.

Shallow wetland 
with very little 

aquatic 
vegetation.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = metres.    
a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

5525690

Lentic Area ID RG_GLML RG_GLMS RG_GRLK

Exposure Type Reference
Management Unit Management Unit 4

UTMs 
(NAD83, Zone 11U)

654720 655084 655563
5525553 5525825

Date of Habitat Assessment

Aquatic Habitat Type e Mineral wetland - marsh Mineral wetland - shallow-water 
wetland Lake

Approximate Wetted Area (m2) 77,830 1,084,000

Area Description Grave Lake Marsh (large) Grave Lake Marsh (small) Grave Lake

Yes No Yes
19,630

Dominant Influence on Water Levels Precipitation Precipitation Surface inflows/ outflows

Connected to Adjacent Aquatic Environment(s)?

Aquatic Vegetation g

Not observed Common Sparse
Not observed
Not observed Not observed Not observed

Sparse Not observed

Not observed Common Not observed

Abundant Abundant Not observed
Common Sparse Sparse

Not observed Not observed Sparse

Not observed Not observed Not observed
Not observed Not observed Not observed

Not observed Not observed Not observed
Not observed Not observed Sparse

Not observed Not observed Not observed

Adjacent Vegetation

Abundant Abundant Sparse
Common Common Common

Common Common Common
Abundant Abundant Sparse

Adjacent Land Use

Absent Absent Absent
Absent Absent Absent
Present Present Present

Absent Absent Absent
Absent Absent Absent

Absent
Absent Absent Present

0 0 5

Absent Absent

45 20 85

0 0 5
0 0 0

0 0

Substrate Notes Substrate covered in 
grasses. - -

Substrate 
Composition

55 80 5

0

Cover and 
Accessibility for 

Amphibians and Fish

Present Absent Present

Absent Absent Present
Present Absent Absent

Yes Yes Yes

General Habitat Notes
Large wetland in birch 

grove. Numerous shrubs 
in water.

Surrounded by birch grove. Area 
much smaller after June. 

Bladderwort amongst aquatic 
vegetation.

Marshy habitat at south end of lake. 
Camp ground and cottages nearby. 

Boat activity.

No No Yes
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Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

RG_CUPO a

Easting 651537
Northing 5519525

3-May-18 20-Jun-18 5-Aug-18 5-May-18 3-May-18 20-Jun-18 3-May-18 21-Jun-18

Pond

Culver Pond

507
Yes

Precipitation

Cattails Sparse
Chara Not observed

Bur-reed Abundant Not observed
Duckweed Not observed

Filamentous/ Blue-green Algae Common
Grasses Common

Mares Tail Not observed
Pond/Water Lily Not observed

Pondweed Not observed
Rushes Not observed Not observed Abundant
Sedges Abundant Not observed Not observed Abundant

Water Milfoil Not observed Not observed
Ferns/Grass Abundant

Shrubs Sparse
Deciduous Trees Not observed
Coniferous Trees Common

Crop Absent
Commercial Absent

Forest Absent
Livestock Present
Logging Absent
Mining Absent

Residential Present
Organic (%) 70

Sand/ Silt/ Clay (%) 10
Gravel (%) 20
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

-

Cover - Woody Debris Absent
Cover - Turbidity Present

Cover - Unstable Banks/ Ledges Present
Accessible to Amphibians Yes

Potentially Accessible to Fish No

-

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = metres.    
a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

5502625 5524439

General Habitat Notes

Yes

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

5522838

Absent

0 5

Management Unit
Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation g

Adjacent Vegetation

Adjacent Land Use

Elk River side-channel 
impoundment Pond adjacent to the airport

RG_ALE1 RG_ERSCIM RG_PAIR

Reference Mine-exposed
Management Unit 4

663885 653443 652755

Mineral wetland - shallow-water wetland Beaver pond/ impoundment Pond

1,835 2,217

Alexander Creek mouth wetland

Yes Yes Yes
2,328

Groundwater inflows/ surface inflows/outflows Surface inflows/ outflows Groundwater inflows

Not observed Not observed Not observed

Not observed Not observed
Abundant Sparse Not observed

Not observed Not observed Not observed
Not observed

Abundant Sparse Sparse
Common Not observed Common

Not observed Not observedNot observed

Not observed Not observed Common
Not observed Not observed Not observed

Common Not observed
Not observed Not observed

Common Not observed Not observed
Abundant

Not observed Not observed Sparse
Common Abundant

Sparse Sparse
Abundant Abundant Common

Not observed

Absent
Present Absent

Absent Absent

Absent Absent
Present Present Present

Absent

Absent Absent Absent
Absent Absent Absent
Absent Absent Absent

75 80 5

0 10 85
0 0 0

0

0 0 0

- -

25 5 10

Present Present Absent

-

Absent Present Absent
Absent Absent Absent

Yes Yes Yes

Connected to Elk River 
downstream of impoundment.

Two ponds connected by small 
channel.Fish access confirmed.

Yes No
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Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Easting
Northing

3-May-18 20-Jun-18 2-Aug-18 3-May-18 20-Jun-18 4-May-18 22-Jun-18
Beaver pond/ 
impoundment Settling pond

Cattails
Chara Not observed

Bur-reed
Duckweed

Filamentous/ Blue-green Algae
Grasses

Mares Tail
Pond/Water Lily

Pondweed
Rushes Not observed Common
Sedges Sparse Abundant

Water Milfoil
Ferns/Grass

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%)

Sand/ Silt/ Clay (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Cover - Woody Debris
Cover - Turbidity 

Cover - Unstable Banks/ Ledges
Accessible to Amphibians

Potentially Accessible to Fish

Formed due to a 
man-made dam. 

Next to train 
bridge over Elk 

River.

Confirmed as a 
settling pond.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = metres.    
a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

0 0 5

Management Unit
Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation g

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

General Habitat Notes

Absent Present

RG_ELWDGC RG_ERIMRB b
Mine-exposed

Management Unit 4

653175
RG_ERIM

653144 652614
5519941 55186905521300

Beaver pond/ impoundment Beaver pond/ impoundment

Elk River wetland downstream of Grave Creek Elk River impoundment at the rail 
bridge Elk River impoundment

3,029 8,266 1,507
Yes Yes Yes

Groundwater inflows Surface inflows/ outflows Surface inflows/ outflows

Not observed Sparse Sparse

Sparse Not observed Sparse

Not observed CommonAbundant

Not observed Not observed
Not observed Sparse Not observed

Not observed

Common Common Common

Not observed
Not observed Not observed Not observed

Not observedNot observed
Common Not observed Not observed

Not observed Not observed
Not observed Not observed

Not observed Not observed Not observed

Sparse
Common Abundant Common

Sparse Common

Abundant
Sparse Sparse Sparse

Sparse Common
Absent Absent Absent

Absent
Present
Absent Present Present

Absent Absent
Absent Absent

Absent Absent Absent
Absent

Absent Absent Absent

50 70 45
50 15 45

0 15 5

0 0 0
0 0 0

- Very turbid so hard to see substrate. -

Present
Absent
Present Absent Present

Present Absent
Absent Present

Yes Yes Yes

Connected to Elk River at the downstream end only.

No No

Connected to RG_ERW.

Yes
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Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Easting
Northing

4-May-18 22-Jun-18 29-Jul-18 4-May-18 22-Jun-18 4-May-18 22-Jun-18

Cattails
Chara Sparse

Bur-reed
Duckweed

Filamentous/ Blue-green Algae
Grasses

Mares Tail Not observed
Pond/Water Lily

Pondweed
Rushes Not observed Common
Sedges Not observed

Water Milfoil
Ferns/Grass

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%)

Sand/ Silt/ Clay (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Cover - Woody Debris
Cover - Turbidity 

Cover - Unstable Banks/ Ledges
Accessible to Amphibians

Potentially Accessible to Fish

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = metres.    
a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

0 5 20

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

General Habitat Notes

Present Present Present

Management Unit
Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Mine-exposed
Management Unit 4

RG_ERW RG_ERWCO c RG_EREV

652659 652496 652823
5518678 5518633 5516166

Mineral wetland - marsh Side-channel Side-channel

Elk River wetland Elk River side-channel near EVO Elkview wetland

12,6103,217 19,540
Yes Yes Yes

Surface inflows/ outflowsPrecipitation Surface inflows/ outflows

Not observedAbundant Sparse

Aquatic Vegetation g

Sparse Sparse Sparse

Not observed Common Not observed
SparseNot observed Not observed

Not observed Not observed Not observed

Not observed Not observed
Common Common Sparse

Abundant
Not observed Not observed Not observed
Not observed Sparse Common

Abundant Not observed
Common Not observed

Not observed
Not observed Not observed Not observed

Common CommonCommon

Adjacent Vegetation
Abundant Sparse Sparse

Sparse Sparse Sparse
Abundant Abundant Abundant

Absent AbsentAbsent

Adjacent Land Use

AbsentAbsent Present

Absent Absent Absent
Absent Absent Absent
Absent Absent Absent
Absent Present Absent

40 25 5
60 50 10

0 10 65
0 10 0

Substrate 
Composition

0 0 0

-- -

Absent Present Present
Absent Absent Absent
Absent Present Present

Yes Yes Yes
No Yes Yes

Series of wetlands connected by channels. Connected to 
RG_ERIM. Horsetail amongst aquatic vegetation.

Connected to lotic habitat at upstream 
and downstream ends. Considered poor amphibian habitat.
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Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

RG_ERSNSP

Easting 652479
Northing 5513819

4-May-18 22-Jun-18 2-May-18 20-Jun-18 27-Jul-18 8-May-18

Snye

Elk River snye north 
of Sparwood

1,781
Yes

Surface inflows/ 
outflows

Cattails Sparse
Chara Not observed

Bur-reed Sparse Not observed
Duckweed Not observed

Filamentous/ Blue-green Algae Not observed
Grasses Common

Mares Tail Not observed
Pond/Water Lily Not observed

Pondweed Not observed
Rushes Not observed Common Not observed
Sedges Not observed Common Not observed

Water Milfoil Not observed
Ferns/Grass Common Abundant Common Abundant

Shrubs Sparse Common Sparse Abundant
Deciduous Trees Sparse
Coniferous Trees Common Abundant Common Abundant

Crop Absent
Commercial Absent

Forest Present
Livestock Absent
Logging Absent
Mining Present

Residential Absent
Organic (%) 20 40 20 10

Sand/ Silt/ Clay (%) 80 60 80 80
Gravel (%) 0 0 0 5
Cobble (%) 0 0 0 5
Boulder (%) 0 0 0 0
Bedrock (%) 0 0 0 0

-

Cover - Woody Debris Present
Cover - Turbidity Present Absent Present Present

Cover - Unstable Banks/ Ledges Present
Accessible to Amphibians Yes

Potentially Accessible to Fish Yes

Very turbid.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = metres.    
a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

Management Unit 4Management Unit
Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation g

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

General Habitat Notes

Mine-exposed

RG_SEROX RG_GO13

652955652689
55140655514469

Oxbow Mineral wetland - marsh

South Elk River oxbow Goddard Marsh

755 27,750
No Yes

Groundwater inflows Surface inflows/ outflows

Sparse Abundant
Not observedCommon

Not observed Not observed
Not observed Not observed

Common Common
Abundant Abundant

Not observed Common
Not observed Not observed

Common Not observed
Common
Common

Not observed Sparse
Abundant
Abundant
Common Sparse
Common
Absent Absent

Present Present
Absent Absent

AbsentAbsent
Absent Absent
Absent Present
Absent Absent

15
80
0
5
0
0

- Soft, silty substrate.

Absent Present
Absent
Present Absent

Yes Yes
YesNo

Fairly shallow. -
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Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Easting
Northing

7-May-18 20-Jun-18 27-Jul-18 1-May-18 23-Jun-18 22-Jun-18 5-Aug-18

Cattails
Chara Not observed Abundant Not observed Common

Bur-reed Not observed Abundant
Duckweed

Filamentous/ Blue-green Algae
Grasses Abundant Common

Mares Tail
Pond/Water Lily

Pondweed Not observed Sparse
Rushes
Sedges Not observed Common

Water Milfoil
Ferns/Grass Sparse Common

Shrubs Common Sparse
Deciduous Trees
Coniferous Trees Not observed Sparse Not observed Abundant Common

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%) 10 20

Sand/ Silt/ Clay (%) 90 80
Gravel (%) 0 0
Cobble (%) 0 0
Boulder (%) 0 0
Bedrock (%) 0 0

- Stinky.

Cover - Woody Debris
Cover - Turbidity 

Cover - Unstable Banks/ Ledges
Accessible to Amphibians

Potentially Accessible to Fish

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = metres.    
a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

Substrate Notes

Management Unit
Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation g

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Mine-exposed
Management Unit 4

RG_OTTO RG_ERSCMC RG_SMCIM

652537 651684 667979
5512801 5511980 5484119

Anthropogenic pond Side-channel Mineral wetland - shallow-water 
wetland

Otto Ponds Elk River side-channel at Michel Creek Southern Michel Creek impoundment

31,180 206 3,000
Yes Yes Yes

Surface inflows/ outflows Surface inflows/ outflows Surface inflows/ outflows

Abundant Common Sparse

Not observed

Common
Sparse Not observed

Not observed Not observed Not observed
Common Sparse Not observed
Abundant Common
Sparse Not observed Not observed

Not observed Not observed Not observed
Not observed Not observed

Sparse Not observed
Common Not observed

Not observed AbundantCommon
Common Common
Sparse Common

Not observed Not observed Not observed
Not observed

AbsentAbsent Absent

Absent Present Present
Absent Present Absent

Absent Absent Absent
Absent Absent Absent

Absent AbsentPresent
Absent Absent Absent

10 5
80 50
0 25

10
0 0
0 0

20

Black coal deposits. -

Present Present Present
Present Absent AbsentCover and 

Accessibility for 
Amphibians and Fish

Absent AbsentAbsent
Yes Yes Yes
Yes Yes Yes

Fish access confirmed. Near Matevic Road. Fish access 
confirmed. Fish access confirmed.General Habitat Notes
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Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

RG_MCWB

Easting 668051
Northing 5487358

10-May-18 22-Jun-18 3-Aug-18 22-Jun-18 10-May-18 22-Jun-18
Peatland wetland - 

fen

460
Yes

Groundwater 
inflows

Cattails Not observed
Chara Abundant Not observed

Bur-reed Not observed
Duckweed Not observed

Filamentous/ Blue-green Algae Not observed
Grasses Abundant

Mares Tail Not observed
Pond/Water Lily Not observed

Pondweed Not observed
Rushes Abundant Not observed
Sedges Abundant

Water Milfoil Not observed
Ferns/Grass Abundant

Shrubs Common
Deciduous Trees Not observed
Coniferous Trees Abundant

Crop Absent
Commercial Absent

Forest Present
Livestock Absent
Logging Absent
Mining Absent

Residential Absent
Organic (%) 90

Sand/ Silt/ Clay (%) 10
Gravel (%) 0
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

-

Cover - Woody Debris Absent
Cover - Turbidity Absent

Cover - Unstable Banks/ Ledges Absent
Accessible to Amphibians Yes

Potentially Accessible to Fish No

Low-lying. Spring-
fed.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = 
metres.
 a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

Management Unit
Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation g

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Mine-exposed
Management Unit 4

RG_MCIMCC RG_MCWA

667917668254
54874675487064

Beaver pond/ impoundmentBeaver pond/ impoundment

Michel Creek wetlands (small, interconnected wetlands)Michel Creek impoundment at Corbin Creek

2,942 2,038
YesYes

Surface inflows/ outflows Surface inflows/ outflows

Not observed Not observed

Not observed Not observed

Not observed Abundant
Not observedNot observed

Not observed Not observed
Not observedNot observed

Common Common
Not observedNot observed

Not observed Not observed
Not observed Not observed

Not observed Not observed
Not observed Not observed

AbundantAbundant
Abundant Abundant

Not observedCommon
Abundant Abundant

Absent Absent

Present
Absent Absent

Present
Absent Absent
Absent Absent
Absent Present

AbsentAbsent
10 5
85 70
0
5 15
0 5

5

0 0

--

PresentPresent
Present AbsentCover and 

Accessibility for 
Amphibians and Fish

Present Present
YesYes

Yes Yes

Very turbid. Oily sheen along edge of water. Dark scum 
on water surface. Fed by Corbin Creek, which runs 

adjacent to impoundment.
Hydrocarbon sheen on water.General Habitat Notes
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Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Easting
Northing

3-May-18 22-Jun-18 2-Aug-18 3-May-18 22-Jun-18 3-May-18 20-Jun-18 1-Aug-18

Groundwater 
inflows

Cattails
Chara 

Bur-reed
Duckweed

Filamentous/ Blue-green Algae Common
Grasses

Mares Tail
Pond/Water Lily

Pondweed
Rushes Abundant
Sedges

Water Milfoil Common
Ferns/Grass

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%)

Sand/ Silt/ Clay (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Cover - Woody Debris
Cover - Turbidity - -

Cover - Unstable Banks/ Ledges -
Accessible to Amphibians

Potentially Accessible to Fish

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = metres.    
a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

Management Unit
Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation g

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Mine-exposed
Management Unit 4

RG_MCWAGC RG_NMCIM RG_MI16

667308 666651 665055
5488107 5488412 5489432

Mineral wetland - swamp Beaver pond/ impoundment Beaver pond/ impoundment

Michel Creek wetland at Andy Good Creek Northern Michel Creek 
impoundment Michel Creek/Corbin Road wetland

2,065 1,390 24,000
Yes Yes Yes

Surface inflows/ outflows Surface inflows/ outflows Surface inflows/ outflows

Not observed Not observed Not observed

Not observed Not observed Not observed

Abundant Not observed Abundant
Not observed Not observed Not observed

Not observed Not observedNot observed
Abundant Not observed Abundant

Abundant Abundant Abundant
Not observed Not observed Not observed

Not observed Not observedNot observed

Common Not observed Not observed
Common Common Common

Not observedNot observed Not observed
Common Common Abundant

AbundantSparse Sparse
Not observed Not observed Sparse

Abundant Abundant Abundant
Absent Absent Absent

Present Present
Absent Absent Present
Present
Absent Absent Absent

Absent AbsentAbsent
AbsentAbsent Absent

Absent Absent Absent
0 590

10 90 90
0 0

0 10 5
0 00

0

0 0 0

Substrate still frozen in May. Difficult to see through 
Chara  and algae cover. Abundant woody debris. - -

Present Present Present
Absent AbsentAbsent

Absent
Cover and 

Accessibility for 
Amphibians and Fish

Present Present
Yes Yes Yes
Yes Yes Yes

- Beaver activity at northwest end. Fish access 
confirmed.May be accessible to fish at higher water levels.General Habitat Notes
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Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Easting
Northing

10-May-18 20-Jun-18 10-May-18 20-Jun-18 3-May-18 20-Jun-18

318 31 924 58

Cattails - Not observed
Chara - Not observed

Bur-reed - Not observed
Duckweed - Not observed

Filamentous/ Blue-green Algae Not observed Sparse - Not observed Sparse h

Grasses Not observed Abundant - Not observed
Mares Tail - Not observed

Pond/Water Lily - Not observed
Pondweed - Not observed

Rushes - Not observed
Sedges - Not observed

Water Milfoil - Not observed
Ferns/Grass

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%)

Sand/ Silt/ Clay (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Cover - Woody Debris
Cover - Turbidity 

Cover - Unstable Banks/ Ledges
Accessible to Amphibians

Potentially Accessible to Fish

Two sources of 
groundwater inflows 

observed. Very turbid.

Small, shallow puddle 
by June.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = metres.    
a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

Management Unit
Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation g

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Mine-exposed
Management Unit 4

RG_SLMICP RG_NLMICP d RG_MIC2

659533664106 660955
54966265490363 5493299

Side-channelPond Anthropogenic pond f

Northern Lower Michel Creek pond Michel Creek side-channelSouthern Lower Michel Creek pond

5,818
No YesNo

Groundwater inflows Groundwater inflowsGroundwater inflows

Not observedNot observed
Abundant

Not observed Not observed

Not observed

Not observed
Not observed Not observed
Not observed Not observed

Abundant
Not observed Not observed
Not observed Not observed

Not observed Not observed
Not observed Common

Not observed
AbundantNot observed Not observed

Not observed Not observed Abundant
AbundantAbundant Not observed

Not observed Abundant Sparse
Absent Absent Absent

Absent
Present Absent

AbsentPresent
Present

Absent Absent Absent
Absent Present Present
Present Absent Absent

AbsentAbsent Absent
15 0 20

75 7565
5 10 0

10 015
0 5 5

0 00

-- -

PresentPresent Absent
Present Absent Absent
Absent Absent Present

Cover and 
Accessibility for 

Amphibians and Fish YesYes Yes
No No Yes

Pond created by groundwater flows into area 
bermed off by loggers. No aquatic vegetation. 
Almost completely dry by June. Poor habitat 

for aquatic and aquatic-dependent birds.

-General Habitat Notes
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Table E.4:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Easting
Northing

3-May-18 20-Jun-18 1-Aug-18 9-May-18 18-Jun-18 3-Aug-18

Cattails
Chara 

Bur-reed Sparse
Duckweed

Filamentous/ Blue-green Algae
Grasses

Mares Tail
Pond/Water Lily

Pondweed
Rushes Abundant
Sedges Abundant

Water Milfoil
Ferns/Grass

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%)

Sand/ Silt/ Clay (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Cover - Woody Debris
Cover - Turbidity 

Cover - Unstable Banks/ Ledges
Accessible to Amphibians

Potentially Accessible to Fish

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; EVO = Elkview operation; % = percent; - = no data/not recorded; m = metres.    
a RG_CUPO was discontinued following the May 2018 field program because it is on private property.    
b RG_ERIMRB was discontinued following the June 2018 field program because it is a settling pond that was misclassified in May 2018.   
c RG_ERWCO was discontinued during the July/August 2018 field program because it is on private property.    
d RG_NLMICP was discontinued following the June 2018 field program because it was nearly dry.    
e Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).    
f RG_NLMICP formed within a berm constructed during logging; however, it appears the berm was not necessarily constructed to retain water.    
g Aquatic vegetation types are defined in Table 2.4 of the report.     
h Filamentous/blue-green algae was observed, but was not recorded as sparse, common, or abundant.    

Management Unit
Exposure Type

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type e

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation g

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Mine-exposed
Management Unit 4

RG_MIWW RG_AQU1

659707 653531
5498474 5511635

Beaver pond/ impoundment/ mineral wetland - marsh Mineral wetland - swamp

Michel Creek wetland Aqueduct Creek wetland

911 4,023
Yes Yes

Surface inflows/ outflows Surface inflows/ outflows

Not observed Not observed
Abundant Common

Common Common
Not observed Not observed

Common Common
Abundant Abundant

Not observed Not observed
Not observed Not observed

Not observedNot observed
CommonNot observed
AbundantCommon

Common Sparse
Abundant Abundant
Abundant Common
Common Abundant
Common Not observed
Absent Absent
Present Absent
Present Absent
Absent Present

AbsentAbsent
Absent Absent
Absent Present

2515
80 75

00
5 0
0
0 0

- Lots of leaf litter.

0

Present Present
AbsentAbsent

Absent
Cover and 

Accessibility for 
Amphibians and Fish

Absent
Yes Yes
Yes Yes

Beaver dam on north side of wetland. Can hear main channel to the 
north.

Shallow wetland in residential area approximately 90 m east of 
Michel Creek. Lots of junk and refuse in water. Fish access 

confirmed.
General Habitat Notes
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Table E.5:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

HART RG_ISLAND

Easting 640574 631978
Northing 5497037 5485310

24-Jun-18 22-May-19 9-May-18 22-Jun-18 8-May-19 9-May-18 22-Jun-18 1-May-18 20-Jun-18 25-Jul-18,
27-Jul-18

Lake c
Peatland 
wetland - 
swamp

Hartley Lake Island Lake 
Lodge

43,460 73,663
Yes Yes

Surface 
inflows/ 
outflows

Surface 
inflows/ 
outflows

Cattails Not observed Not observed
Chara Sparse Not observed

Bur-reed Not observed Not observed
Duckweed Not observed Not observed Not observed Not observed Abundant

Filamentous/ Blue-green Algae Sparse Common Not observed Not observed Abundant
Grasses Abundant Abundant

Mares Tail Not observed Not observed
Pond/Water Lily Not observed Not observed

Pondweed Not observed Not observed
Rushes Not observed Not observed
Sedges Not observed Not observed

Water Milfoil Not observed Not observed
Ferns/Grass Abundant Not observed

Shrubs Sparse Not observed
Deciduous Trees Sparse Abundant
Coniferous Trees Abundant Sparse

Crop Absent Absent
Commercial Absent Present

Forest Absent Present
Livestock Absent Absent
Logging Absent Absent
Mining Absent Absent

Residential Absent Present
Organic (%) 20 30 -

Sand/ Silt/ Clay (%) 80 70 -
Gravel (%) 0 0 -
Cobble (%) 0 0 -
Boulder (%) 0 0 -
Bedrock (%) 0 0 -

- Boggy 
bottom.

Cover - Woody Debris Present Present -
Cover - Turbidity Absent Absent -

Cover - Unstable Banks/ Ledges Absent Present -
Accessible to Amphibians Yes Yes -

Potentially Accessible to Fish Yes Yes -

High-altitude 
alpine lake 

near Hartley 
Pass. 

Campsites 
present.

Sphagnum 
dominated.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m2 = square metres; - = no data/not recorded; % = percent; m = metres.
a RG_SEROL is approximately 1.10 km long and has a total area of approximately 10,000 m2; a 377 m2 section of habitat was assessed in June 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
c RG_HART has all the characteristics of a lake, despite its smaller size.
d Aquatic vegetation types are defined in Table 2.4 of the report.

Sparse
Sparse

Abundant
Abundant
Abundant

Abundant

ERST
Exposure Type Reference Mine-exposed

Management Unit Management Unit 5

UTMs 
(NAD83, Zone 11U)

648768 650347 651460
Lentic Area ID LFSRIM LFSRW

5511544

19,120 14,800 2,279

5467448 5465193

Area Description Lodgepole FSR impoundment Lodgepole FSR wetland Pine Avenue impoundment

Approximate Wetted Area (m2)

Date of Habitat Assessment

Aquatic Habitat Type b Beaver pond/ impoundment Mineral wetland - shallow-
water wetland Beaver pond/ impoundment

Yes Yes

Dominant Influence on Water Levels Surface inflows/ outflows Surface inflows/ outflows Surface inflows/ outflows

Connected to Adjacent Aquatic Environment(s)? Yes

Aquatic Vegetation d

Not observed Common Not observed
Not observed Common

Not observed Not observed Not observed

Sparse
Not observed

Not observed Sparse Not observed
Abundant Abundant

Not observed Not observed Not observed

Not observed Not observed Not observed
Not observed Not observed Not observed

Not observed Not observed
Not observed Not observed Not observed
Not observed

Adjacent Vegetation

Common Abundant
Abundant Abundant

Abundant Sparse
Sparse Sparse

Abundant
Common

Adjacent Land Use

Absent Absent Absent
Absent Absent Absent

Present
Absent Present Absent
Present Present

Absent Absent Absent

Absent Present Present
Absent Absent Absent

0 0 5

40 30 5
60 70 90

0 0 0
0 0 0

Substrate Notes - Muddy. -

0 0 0

Substrate 
Composition

Cover and 
Accessibility for 

Amphibians and Fish

Present Absent Present
Absent
Absent Absent Present

AbsentPresent

Yes Yes Yes
Yes No Yes

General Habitat Notes

Ice cover present in May. Abundant 
dead standing trees and deadfall.  

Large, well-engineered beaver dam. 
Large area with deep and shallow 

sections.

Shallow. Considered 
suitable amphibian 

habitat. Area includes a 
larger pond with smaller 

ponds and channels 
around margin. Horse 

stable nearby.

Man-made impoundment at south end. 
Attached to braided side-channel at north end. 

Fish access confirmed.
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Table E.5:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

Easting
Northing

3-May-18 20-Jun-18 3-May-18 18-Jun-18 4-Aug-18 5-May-18 20-Jun-18 3-Aug-18

Cattails
Chara Abundant

Bur-reed Not observed Sparse Not observed
Duckweed

Filamentous/ Blue-green Algae Not observed Abundant
Grasses Not observed Abundant

Mares Tail Not observed Abundant
Pond/Water Lily

Pondweed Sparse
Rushes
Sedges Abundant

Water Milfoil
Ferns/Grass

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%) 20 50

Sand/ Silt/ Clay (%) 60 35
Gravel (%) 20 5
Cobble (%) 0 5
Boulder (%) 0 5
Bedrock (%) 0 0

Cover - Woody Debris
Cover - Turbidity 

Cover - Unstable Banks/ Ledges
Accessible to Amphibians

Potentially Accessible to Fish

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m2 = square metres; - = no data/not recorded; % = percent; m = metres.
a RG_SEROL is approximately 1.10 km long and has a total area of approximately 10,000 m2; a 377 m2 section of habitat was assessed in June 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
c RG_HART has all the characteristics of a lake, despite its smaller size.
d Aquatic vegetation types are defined in Table 2.4 of the report.

General Habitat Notes

5,288

Abundant

Present Present

Management Unit
Exposure Type
Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type b

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation d

Adjacent Vegetation

EROX EVPPS
Mine-exposed

Management Unit 5

651659 649109 648548
ERH

5507725 5498956

297 9,342

5497619

Hosmer impoundmentElk River oxbow Elk Valley Provincial Park snye

Snye Beaver pond/ impoundmentOxbow

No Yes

Groundwater inflows Surface inflows/ outflows Surface inflows/ outflows

Yes

Not observed
Not observed Sparse Not observed

Not observed Not observed

Common Abundant

Not observed Not observed

Not observed Common
Not observed Not observed Not observed

Not observed Not observed
Not observedNot observed Not observed

Not observed Sparse Common
Not observed Not observed Not observed

Not observed Not observed Common
Not observed Not observed Not observed

Abundant Not observed
Common Abundant Abundant

Common
Sparse Abundant

Common Abundant

Present Absent Absent
Common

Absent Absent

Adjacent Land Use

Present

Present Absent
Present

Absent Absent Absent
Absent

Absent Absent
Absent Absent Absent
Absent

75 75

20 5

Substrate 
Composition

5 5
50
40
5

0 0
0 5 5

0

-

0 0 0

Substrate Notes

Present Present Present

- Larger cobble/boulder in short flowing section.

Present Present Present
Absent Present PresentCover and 

Accessibility for 
Amphibians and Fish Yes Yes Yes

Likely formed due to beaver dam. Braided 
channels. Some flow from culvert under train 
tracks and at downstream end. Fish access 

confirmed.

Unknown Yes Yes

May be a connected side-
channel during freshet. Limited 
aquatic vegetation. Historically 
part of a horse/cattle pasture. 

Water levels decreased by 
approximately 0.30 m between 

May and June.

Near highway. Flooded in May, but water levels 
expected to decrease in summer. Beaver lodge 

but no dam. Fish access confirmed.
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Table E.5:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

ERFW

Easting 641387
Northing 5487635

5-May-18 18-Jun-18 5-May-18 5-May-18 18-Jun-18 24-Jul-18 5-May-18 18-Jun-18 24-Jul-18

Beaver pond/ 
impoundment

Manitou/ 
Shadow Road 
impoundment

1,806
Yes

Groundwater 
inflows

Cattails Not observed
Chara Not observed Not observed

Bur-reed Not observed Sparse Not observed Not observed Sparse Not observed Common
Duckweed Not observed

Filamentous/ Blue-green Algae Sparse
Grasses Abundant

Mares Tail Sparse Common
Pond/Water Lily Not observed Not observed Common Not observed

Pondweed Not observed
Rushes Not observed Sparse
Sedges Not observed

Water Milfoil Not observed Abundant
Ferns/Grass Abundant

Shrubs Sparse
Deciduous Trees Abundant
Coniferous Trees Sparse

Crop Absent
Commercial Present

Forest Present
Livestock Absent
Logging Absent
Mining Absent

Residential Absent
Organic (%) 60

Sand/ Silt/ Clay (%) 35
Gravel (%) 5
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

-

Cover - Woody Debris Present
Cover - Turbidity Absent

Cover - Unstable Banks/ Ledges Absent
Accessible to Amphibians Yes

Potentially Accessible to Fish No

Shallow. About 
100 m from 

highway.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m2 = square metres; - = no data/not recorded; % = percent; m = metres.
a RG_SEROL is approximately 1.10 km long and has a total area of approximately 10,000 m2; a 377 m2 section of habitat was assessed in June 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
c RG_HART has all the characteristics of a lake, despite its smaller size.
d Aquatic vegetation types are defined in Table 2.4 of the report.

Management Unit
Exposure Type
Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type b

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation d

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

General Habitat Notes

Abundant

Mine-exposed
Management Unit 5

644483
ERIMNF ERIMF ERWSF

640447 639138

Elk River impoundment in Fernie Elk River wetland south of FernieElk River impoundment north 
of Fernie

43,600

Beaver pond/ impoundment Beaver pond/ impoundmentBeaver pond/ impoundment

5491390 5486898 5484622

7,5726,858

Surface inflows/ outflows

Yes Yes Yes

Surface inflows/ outflows Surface inflows/ outflows

Not observed Abundant Abundant

Not observed

Abundant Abundant Common

Not observedCommon

Common Sparse Abundant
AbundantNot observed Not observed

Not observed Not observed Common
Not observed Not observed

Not observed
Not observed Not observed Not observed

Sparse Not observed

Abundant

Not observed Not observed Not observed
Not observed Not observed Not observed

Abundant Abundant
Abundant Common

Common

Abundant Common Abundant

Absent Absent
Sparse Not observed Sparse

Absent

Present Present
Present Present Present

Present

Absent Absent
Absent Absent Absent

Absent
Absent
Absent Absent Present

Absent Absent

10 50 40
90 40 60
0 0 0
0 0 0
0 10 0
0 0 0

- - -

Present Present Absent

Present Present Absent
Absent Present Absent

Water levels decreased by 
approximately 0.30 m 

between May and June.

Boulder rip rap bank as fish cover. Fish 
access confirmed.

No Yes Yes
Yes Yes Yes

Shallow. Created by dams. Fish access 
confirmed.
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Table E.5:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

Easting
Northing

5-May-18 18-Jun-18 24-Jul-18 5-May-18 22-Jun-18 6-May-18 22-Jun-18 3-Aug-18

Cattails
Chara Abundant

Bur-reed
Duckweed

Filamentous/ Blue-green Algae Sparse Abundant Sparse
Grasses

Mares Tail Not observed Abundant Sparse
Pond/Water Lily

Pondweed
Rushes
Sedges

Water Milfoil
Ferns/Grass Sparse

Shrubs
Deciduous Trees
Coniferous Trees

Crop
Commercial

Forest
Livestock
Logging
Mining

Residential
Organic (%)

Sand/ Silt/ Clay (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Large cobble, 
silt, and gravel.

Cover - Woody Debris
Cover - Turbidity 

Cover - Unstable Banks/ Ledges
Accessible to Amphibians

Potentially Accessible to Fish

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m2 = square metres; - = no data/not recorded; % = percent; m = metres.
a RG_SEROL is approximately 1.10 km long and has a total area of approximately 10,000 m2; a 377 m2 section of habitat was assessed in June 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
c RG_HART has all the characteristics of a lake, despite its smaller size.
d Aquatic vegetation types are defined in Table 2.4 of the report.

General Habitat Notes

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type b

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Mine-exposed
Management Unit 5Management Unit

Exposure Type
EROLSTPD NEROL

639864 640001 640831
5479896 5478206

Stanford Pond North of RG_EROL Lower Elk River oxbow

Anthropogenic pond Beaver pond/ impoundment Beaver pond/ impoundment

5483139

3,995 20,160 7,696
YesYes Yes

Surface inflows/ outflows Surface inflows/ outflows Surface inflows/ outflows

Not observed AbundantNot observed

Aquatic Vegetation d

Not observed Not observed

Sparse

Abundant Not observed Common
Not observed

Not observed Not observed Not observed
Not observed Common

Not observed
Common Common

Not observed
Not observed Not observed Not observed

Not observedNot observed Not observed
Not observed Not observed Common
Not observed Not observed Common

Abundant
Not observed Not observed Not observed

Common Abundant Abundant
Abundant Common Abundant

Common Abundant

Adjacent Vegetation

AbundantSparse Common
Absent Absent Absent

Adjacent Land Use

PresentAbsent Present
Present Present Present

AbsentAbsent Absent
Absent Absent Absent

15 80
0

Absent Absent Absent
Present Absent Absent

40

Substrate 
Composition

15 10
50

0 10
0 10

00
60
10

0 015

Substrate Notes
Substrate composition based on 
feeling underfoot. Too turbid to 

assess visually in May.
Rip rap along shoreline closest to highway.-

Absent Present Present
Cover and 

Accessibility for 
Amphibians and Fish

Absent Present Present
Absent Present Absent

Yes Yes Yes

Historical storm water retention pond.  Artificial 
boulder shoreline. Fish access confirmed.

Impoundment alongside Elk 
River. Flooded in May (due to 
snowmelt). Turbidity obscured 
view of aquatic vegetation in 
May. Turbidity decreased by 

June.

Yes Yes Yes

Beaver impoundment within lotic channel. 
Adjacent to highway and Elk River. Fish access 

confirmed.
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Table E.5:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

SEROL a

Easting 641902
Northing 5476128

22-Jun-18 4-May-18 22-Jun-18 4-May-18 22-Jun-18 4-May-18 22-Jun-18 4-May-18 22-Jun-18

Side-channel Lotic Side-channel

Elk River - off channel 
habitat on west bank 
of Elk River upstream 

of Morrissey
10,000

Yes

Surface inflows/ 
outflows

Cattails Sparse
Chara Not observed

Bur-reed Not observed
Duckweed Not observed

Filamentous/ Blue-green Algae Not observed Not observed Abundant
Grasses Abundant

Mares Tail Abundant Not observed Abundant
Pond/Water Lily Not observed

Pondweed Abundant
Rushes Not observed
Sedges Not observed

Water Milfoil Not observed
Ferns/Grass Abundant

Shrubs Abundant
Deciduous Trees Abundant
Coniferous Trees Common

Crop Abundant
Commercial Abundant

Forest Present
Livestock Abundant
Logging Abundant
Mining Abundant

Residential Abundant
Organic (%) 80

Sand/ Silt/ Clay (%) 20
Gravel (%) 0
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

-

Cover - Woody Debris Present
Cover - Turbidity Abundant

Cover - Unstable Banks/ Ledges Present
Accessible to Amphibians Yes

Potentially Accessible to Fish Yes

-

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m2 = square metres; - = no data/not recorded; % = percent; m = metres.
a RG_SEROL is approximately 1.10 km long and has a total area of approximately 10,000 m2; a 377 m2 section of habitat was assessed in June 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
c RG_HART has all the characteristics of a lake, despite its smaller size.
d Aquatic vegetation types are defined in Table 2.4 of the report.

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

General Habitat Notes

Dominant Influence on Water Levels

Aquatic Vegetation d

Management Unit
Exposure Type
Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type b

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Mine-exposed
Management Unit 5

DOMRS ERMO UNWNMO ERIMEL

644278 644311 644982 640844

Snye Beaver pond/ 
impoundmentSnye

Domin Road snye Elk River side-channel near 
Morrissey

Unnamed wetland near 
Morrissey

Elk River impoundment 
east of Elko

5471987 5469887 5468245 5463396

4,800 3,900 2,444 1,650
Yes Yes Yes Yes

Surface inflows/ outflows Surface inflows/ outflows Groundwater inflowsGroundwater inflows

Not observedSparse Not observed Not observed
Not observedAbundant

Not observed Not observed Not observedNot observed
Abundant Abundant

Not observed
Not observed Abundant Not observed
Not observed Not observed Not observed

Abundant Abundant Abundant Abundant
Common Not observed Not observed

Not observed Not observed Not observed
Not observed Not observed Not observed Not observed

Not observed Not observed Not observed Not observed
Not observed

Not observed Not observed Not observed Not observed

Abundant Common Not observedNot observed

Abundant
Abundant

Not observed Not observedNot observed Not observed

Abundant Abundant Not observed
Common SparseCommonAdjacent Vegetation

Abundant Abundant Abundant Abundant
Absent Absent AbsentAbsent

Present Present Present Absent
Present Present PresentPresent

Absent Absent Absent Absent
Absent
Absent Absent Absent Absent

Absent AbsentAbsent Absent

Adjacent Land Use
Absent Absent Absent

40 70 70 90
40 30 25 10
0 0 0 0Substrate 

Composition 15 0 5 0
5 0 0 0
0 0 0 0

-- - -

Present Present PresentPresent
Absent AbsentPresent Absent

Absent

Yes

Present Present Absent
Yes Yes Yes Yes

NoYes Yes

Two culverts under railway 
track allow downstream flow 

into the river. Tall aquatic 
plants growing in the middle, 
likely horsetail (abundant in 

June).

Adjacent to west bank of Elk 
River. Mostly lotic in May 
with flow at upstream and 

downstream ends. Still some 
flow in June. Some 

Groundwater inflows from 
mountains.

Lots of dead standing trees 
and deadfall. Dust from 
adjacent logging road.

Large, active beaver lodge 
in area.
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Table E.5:  Habitat Conditions at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

EERW ELKOB EREO ELMOUTH

Easting 639693 639537 639467 635563
Northing 5463061 5463315 5462797 5451740

2-May-18 2-May-18 22-Jun-18 2-May-18 22-Jun-18 17-May-19 2-May-18 4-May-18

Peatland 
wetland - fen Side-channel Mineral wetland -

swamp Pond

East Elko River 
wetland

Elko
side-channel

Elk River 
wetland east of 

Elko

Lake near Elk 
River mouth

- 1,260 11,500 9,641
No Yes No Yes

Unknown Surface 
inflows/outflows

Surface inflows/ 
outflows

Surface inflows/ 
outflows

Cattails Not observed Not observed Not observed Not observed
Chara Not observed Abundant Not observed Abundant

Bur-reed Not observed Not observed Common Not observed Sparse Not observed
Duckweed Not observed Not observed Common Not observed Not observed Not observed

Filamentous/ Blue-green Algae Sparse Sparse Common Not observed Abundant Sparse
Grasses Common Common Abundant Abundant Abundant Common

Mares Tail Common Not observed Common Sparse Not observed Not observed
Pond/Water Lily Not observed Not observed Not observed Not observed

Pondweed Common Not observed Sparse Not observed
Rushes Not observed Not observed Not observed Common
Sedges Not observed Not observed Not observed Common

Water Milfoil Not observed Not observed Not observed Not observed
Ferns/Grass Common Common Abundant Abundant Abundant Common

Shrubs Not observed Common Abundant Abundant Abundant Common
Deciduous Trees Common Abundant Abundant Common
Coniferous Trees Abundant Common Common Abundant

Crop Absent Absent Absent Absent
Commercial Absent Present Absent Absent

Forest Present Absent Present Present
Livestock Absent Absent Absent Absent
Logging Absent Absent Present Absent Absent Absent
Mining Absent Absent Absent Absent

Residential Absent Absent Absent Absent
Organic (%) 85 75 10 25 90 30 5 25

Sand/ Silt/ Clay (%) 15 25 90 70 10 70 90 75
Gravel (%) 0 0 0 0 0 0 5 0
Cobble (%) 0 0 0 0 0 0 0 0
Boulder (%) 0 0 0 5 0 0 0 0
Bedrock (%) 0 0 0 0 0 0 0 0

Rotten egg/ 
organic smell. - - -

Cover - Woody Debris Present Present Present Present
Cover - Turbidity Present Present Present Absent

Cover - Unstable Banks/ Ledges Absent Present Absent Present
Accessible to Amphibians Yes Yes Yes Yes

Potentially Accessible to Fish No Yes Yes Yes

Hydrocarbon 
sheen and 

tannins.
-

Previously 
connected to 
river channel. 

Only accessible 
to small-bodied 
fish during high 

water.

-

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; FSR = Forest Service Road; m2 = square metres; - = no data/not recorded; % = percent; m = metres.
a RG_SEROL is approximately 1.10 km long and has a total area of approximately 10,000 m2; a 377 m2 section of habitat was assessed in June 2018.
b Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997).
c RG_HART has all the characteristics of a lake, despite its smaller size.
d Aquatic vegetation types are defined in Table 2.4 of the report.

Lentic Area ID

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment

Aquatic Habitat Type b

Area Description

Approximate Wetted Area (m2)
Connected to Adjacent Aquatic Environment(s)?

Dominant Influence on Water Levels

Aquatic Vegetation d

Adjacent Vegetation

Adjacent Land Use

Substrate 
Composition

Substrate Notes

Cover and 
Accessibility for 

Amphibians and Fish

General Habitat Notes

Mine-exposed
Management Unit 5

Exposure Type
Management Unit

ELKOU

639693 639563
ERSCP

Pond

Elk River side-channel pond

1,037

Snye

Elk River side-channel

54633285463061

560
No Yes

Groundwater inflows Surface inflows/ outflows

Common Not observed
Not observed Not observed

Not observed
Not observed

Common
Abundant

Common
Not observed

Common Sparse
Not observed

Not observed Not observed
Not observedNot observed

Common

Not observed Not observed
Abundant

Common
Abundant

CommonAbundant
Absent Absent
Absent Present
Present Present
Absent Absent

AbsentAbsent
Absent Absent

Absent

Soft bottom, very muddy. -

PresentPresent
Absent Absent
Absent Absent

YesYes
No Yes

Downstream end is perched; 
however, fish could access during 
high water. Shallow. Water levels 

decreased between May and 
June. Adjacent to north side of 

railway tracks.

Adjacent to Elk River.
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RG_FLOX RG_FLA1 RG_FL17

Easting 681970 681815 681226
Northing 5445629 5443615 5440716

9-Sep-19 9-May-18 9-May-18
Beaver pond/ 
impoundment Snye Lake b

Flathead oxbow Flathead side-channel/ 
snye Flathead Marsh

3,835 8,473 28,210
Yes Yes Yes

Surface inflows/ 
outflows

Surface inflows/ 
outflows

Surface inflows/ 
outflows

Cattails Not observed Not observed Not observed
Chara Common Abundant Not observed

Bur-reed Common Not observed Not observed
Duckweed Not observed Not observed Not observed

Filamentous/ Blue-green Algae Sparse Abundant Common
Grasses Abundant Sparse Common

Mares Tail Common Not observed Not observed
Pond/Water Lily Not observed Not observed Not observed

Pondweed Not observed Not observed Not observed
Rushes Common Not observed Not observed
Sedges Common Not observed Not observed

Water Milfoil Abundant Not observed Not observed
Ferns/Grass Abundant Abundant Moderate

Shrubs Common Abundant Abundant
Deciduous Trees Not observed Sparse Moderate
Coniferous Trees Sparse Abundant Abundant

Crop Absent Absent Absent
Commercial Absent Absent Absent

Forest Present Present Present
Livestock Absent Absent Absent
Logging Present Absent Absent
Mining Absent Absent Absent

Residential Absent Absent Absent
Organic (%) 0 10 25

Sand/ Silt/ Clay (%) 95 80 75
Gravel (%) 5 0 0
Cobble (%) 0 10 0
Boulder (%) 0 0 0
Bedrock (%) 0 0 0

Dense milfoil and 
Chara . Silt dominant. - -

Cover - Woody Debris Present Present Present
Cover - Turbidity Absent Absent Absent

Cover - Unstable Banks/ Ledges Absent Absent Absent
Accessible to Amphibians Yes Yes Yes

Potentially Accessible to Fish Yes Yes Yes
Two creeks flow in. 
Separated from lotic 

system by beaver 
dam, but likely 

connected. Fish 
access confirmed.

Fish access 
confirmed. Moose observed.

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; m 2 = square metres; % = percent; - = no data/not 
recorded.
a Aquatic habitat types are defined in Table 2.4 of the report (Government of Alberta 2009; Warner and Rubec 1997). 
b RG_FL17 has all the characteristics of a lake, despite its smaller size.
c Aquatic vegetation types are defined in Table 2.4 of the report.

Lentic Area ID

Table E.6:  Habitat Conditions at Reference Lentic Areas Outside of Management Units 1 to 6, 2018 and 2019

Management Unit Outside of Management Units 1 to 6

Exposure Type Reference

Adjacent Land Use

UTMs 
(NAD83, Zone 11U)

Date of Habitat Assessment
Aquatic Habitat Type a

Area Description
Approximate Wetted Area (m2)

Connected to Adjacent Aquatic Environment(s)?
Dominant Influence on Water Levels

Aquatic Vegetation c

Adjacent Vegetation

Substrate Composition

Substrate Notes

Cover and Accessibility 
for Amphibians and Fish

General Habitat Notes
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Figure F.1: Water Quality Indices for Reference and Mine-exposed Lentic Areas, 2018 and 2019 

Notes: WQI = Water Quality Index; MU = Management Unit.  



Table F.1: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 8-May - 12 4.18 39 7.31 166 220 72

2018 a 14-May - 14 6.02 - 7.43 247 320 -

2018 a 20-Jun - 18 8.82 - 8.46 302 355 -

2018 a 26-Jul - 20 6.00 - 8.00 251 279 -
2018 12-May Surface 2.88 14 105 7.78 153 265 143
2018 12-May Bottom 2.99 14 103 7.77 153 264 133
2018 24-Jun - 4.15 12 89 8.28 155 259 169
2019 17-Jul - 8.30 11 97 7.47 222 342 -
2019 11-Sep - 5.70 9.76 93 7.88 216 341 291
2018 12-May - 2.39 13 98 7.66 188 330 152

2018 a 15-May - 7.60 15 - 7.70 314 481 -

2018 a 19-Jun - 5.40 10 - 7.20 288 474 -
2018 24-Jun - 3.09 9.03 67 7.87 161 275 171

2018 a 19-Jul - 6.00 9.00 - 6.00 307 495 -

2019 a 7-May - 2.70 12 85 7.60 213 370 208
2019 10-May - 2.50 9.78 71 7.89 205 362 133

2019 a 3-Jul - 4.10 8.05 61 8.26 155 258 167

2019 a 19-Jul - 3.30 8.24 62 8.11 168 285 252

2019 a 14-Aug - 19 9.95 106 8.37 260 294 91
2018 12-May - 6.22 5.98 48 7.43 274 428 155
2018 24-Jun - 7.27 9.03 75 7.92 272 411 185
2018 12-May Surface 5.27 8.59 68 7.52 249 399 149
2018 12-May Bottom 5.12 8.32 65 7.47 245 395 136
2018 24-Jun - 8.30 7.52 64 7.81 241 353 190
2018 12-May - 3.53 9.06 68 7.30 255 432 157
2018 21-Jun - 8.13 5.50 47 7.65 261 387 143

2019 a 7-May - 8.10 9.90 85 7.50 284 419 202
2019 9-May - 11 8.14 74 7.93 315 425 113

2019 a 3-Jul - 8.70 5.57 48 7.92 266 389 186

2019 a 19-Jul - 6.40 5.40 44 7.67 259 400 266

2019 a 14-Aug - 11 8.04 73 7.86 270 371 108
RG_MU1-N1 2018 12-May - 5.53 5.72 46 7.33 188 300 164

2018 11-May - 12 6.79 62 8.18 265 356 247
2018 11-May - 12 6.56 60 8.13 271 365 -
2018 7-May Surface 14 7.37 70 7.38 260 331 153
2018 7-May Bottom 13 7.12 69 7.35 264 339 157
2018 21-Jun - 18 9.61 102 9.06 338 388 125
2018 31-Jul - 16 6.15 63 7.77 274 328 -222
2018 8-May - 4.81 2.32 21 7.07 168 237 -

2018 a 14-May - 4.90 13 - 6.54 185 310 -
2018 a 20-Jun - 7.40 9.67 - 6.86 305 470 -
2018 21-Jun - 5.18 12 92 8.76 165 265 157

2018 a 26-Jul - 9.00 8.00 - 9.00 411 604 -
2018 27-Jul Surface 7.90 10 107 7.86 286 426 91
2018 27-Jul Bottom 7.70 9.91 102 7.87 282 422 94
2018 30-Jul - 8.00 11 107 7.92 282 418 82

2019 a 14-May - 6.10 9.64 78 8.15 245 384 74
2019 17-Jun - 5.90 12 92 7.69 172 271 -

2019 a 18-Jun - 18 9.26 100 8.83 424 488 131

2019 a 25-Jul - 14 4.78 46 7.76 311 394 36

2019 a 9-Aug - 10 6.91 62 7.72 556 783 164
2019 16-Sep Surface 6.60 9.79 99 8.31 316 499 -
2019 16-Sep Bottom 6.60 9.72 98 8.31 316 500 -
2019 16-Sep Surface 6.90 9.49 96 8.26 330 517 -
2019 16-Sep Bottom 6.80 9.62 98 8.26 329 518 -
2019 16-Sep - 6.90 9.51 97 8.29 329 516 -
2019 16-Sep - 6.20 9.70 97 8.30 306 490 -
2019 16-Sep - 6.20 9.57 96 8.30 308 494 -
2018 8-May - 1.87 12 89 7.53 251 450 -
2018 21-Jun - 5.58 9.71 77 8.39 201 320 158
2018 8-May - 3.32 10 77 7.54 286 489 -
2018 21-Jun - 6.65 8.61 70 8.40 236 363 126
2018 8-May - 8.72 8.33 72 7.59 479 694 -
2018 21-Jun - 13 9.75 93 8.15 316 409 193

RG_MU1-04 2018 8-May - 7.76 9.90 84 7.63 1,274 1,944 -
RG_UPLML 2018 8-May - 6.51 6.55 53 7.28 209 324 87

2018 8-May - 12 7.01 66 8.11 704 932 72
2018 21-Jun - 15 8.21 83 8.94 531 640 178
2018 26-Jul - 21 12 160 9.33 569 621 91
2019 17-Jun - 20 11 112 8.59 708 784 -
2018 8-May - - 6.28 75 7.90 1,125 1,151 -

2018 a 14-May - 16 11 - 7.51 1,016 1,239 -

2018 a 20-Jun - 14 4.44 - 7.57 1,218 1,578 -
2018 21-Jun - 13 3.69 35 7.56 867 1,137 61

2018 a 26-Jul - 17 7.00 - 8.00 1,160 1,381 -
2018 26-Jul - 18 12 153 7.25 1,020 1,203 76
2018 27-Jul Surface 11 6.14 66 7.53 868 1,201 255
2018 27-Jul Bottom 12 5.70 64 7.41 905 1,198 271

2019 a 14-May - 15 8.30 82 8.03 1,016 1,261 115
2019 17-Jun - 18 8.74 93 7.56 1,063 1,221 -

2019 a 18-Jun - 21 12 130 8.06 2,079 2,243 170

2019 a 15-Jul - 15 6.30 65 7.59 1,041 1,291 -16

2019 a 9-Aug - 14 6.20 62 7.55 1,685 2,239 197
2019 16-Sep - 12 11 126 7.89 992 1,348 -
2019 16-Sep - 12 13 146 7.92 1,012 1,353 -
2019 16-Sep - 13 17 192 8.13 996 1,317 -
2019 16-Sep - 12 15 166 8.07 974 1,305 -
2019 16-Sep - 12 13 145 8.12 969 1,302 -
2018 8-May - 1.27 7.17 51 7.06 448 820 69
2018 19-Jun - 7.96 10 85 7.66 656 973 149
2018 29-Jul - 9.00 4.06 42 6.99 601 697 286
2018 30-Jul - 12 4.56 42 7.51 710 954 -162
2018 30-Jul - 8.22 4.05 34 7.00 668 983 -163
2018 8-May - 5.88 6.60 53 7.00 275 432 27
2018 19-Jun - 11 5.64 51 7.37 320 438 34
2018 8-May Surface 3.58 8.07 59 7.13 123 209 116
2018 8-May Bottom 3.59 7.10 54 7.10 129 218 119
2018 19-Jun - 11 5.53 50 7.80 299 403 82

RG_UPBEC

RG_UPGHC

RG_FO10

Reference

RG_LML

Mine-exposed

RG_FOXL

RG_FRIM

RG_LPBEC

RG_LPLML

RG_NECW

RG_PCLSP

RG_SDRCKW

RG_SECW

RG_FRLP

RG_HE27

RG_FOFR2W

RG_FRUP

RG_ECWRR
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Table F.1: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 a 4-May - 3.60 13 - 6.20 234 410 -
2018 9-May - 5.52 7.81 62 7.17 173 276 101
2018 11-May - 3.35 8.74 66 7.27 212 361 107

2018 a 19-Jun - 15 6.55 - 7.56 527 660 -
2018 21-Jun - 13 6.07 65 8.00 304 392 122

2018 a 26-Jul - 16 4.00 - 8.00 532 649 -

2019 a 8-May - 5.80 4.60 37 7.65 256 407 137
2019 10-May - 9.40 5.38 47 7.83 298 425 137

2019 a 18-Jun - 17 6.95 80 7.95 939 1,095 126

2019 a 25-Jul - 14 6.48 62 7.59 315 402 -9.00

2019 a 9-Aug - 12 0.760 8.00 7.16 708 953 47
2018 9-May Surface 7.65 4.63 38 6.91 226 337 164
2018 9-May Bottom 5.88 2.24 18 7.06 308 485 62
2018 9-May Surface 6.90 3.42 28 7.07 250 381 187
2018 9-May Bottom 7.38 3.43 28 6.92 258 389 143
2019 11-May - 5.44 6.32 50 7.37 181 289 279
2018 19-Jun - 12 6.40 59 7.91 396 529 44
2018 29-Jul - 14 7.69 74 7.74 383 487 -173
2018 29-Jul - 14 5.27 60 7.50 324 415 232
2018 8-May Surface 7.63 8.91 74 7.01 163 245 159
2018 8-May Bottom 6.94 7.13 59 7.06 160 245 153
2018 19-Jun - 9.28 6.91 60 8.10 311 444 113
2018 8-May Surface 7.99 8.65 73 7.22 128 190 133
2018 8-May Bottom 7.70 7.52 63 7.22 128 192 131
2018 21-Jun - 14 6.09 59 7.83 361 460 153
2018 29-Jul - 17 8.58 89 7.37 404 471 -184
2018 29-Jul - 20 6.75 88 7.50 422 466 265

RG_WFR 2018 10-May - 3.84 8.89 68 7.41 515 860 199
2018 9-May - 3.42 9.07 68 7.46 468 799 177

2018 a 15-May - 6.20 11 - 6.35 500 801 -

2018 a 20-Jun - 5.40 7.57 - 8.35 728 1,198 -
2018 21-Jun - 6.96 8.74 72 7.86 449 685 124

2018 a 19-Jul - 5.00 8.00 - 8.00 727 1,212 -
2018 10-May Surface 6.55 4.72 38 7.43 416 642 172
2018 10-May Bottom 5.41 6.20 49 7.47 428 685 169
2018 21-Jun - 11 6.20 57 7.91 465 629 135
2018 21-Jun - 9.52 9.95 87 8.37 436 620 134
2019 13-Jun Surface 11 8.97 80 7.82 502 689 -
2019 13-Jun Bottom 9.20 8.96 78 7.57 461 670 -
2018 10-May - 2.66 13 93 7.89 176 305 248
2018 21-Jun - 6.00 11 85 8.38 185 291 160
2018 10-May - 2.82 12 89 7.89 206 355 197

2018 a 15-May - 2.30 17 - 7.47 327 599 -

2018 a 19-Jun - 3.70 9.27 - 8.37 291 506 -
2018 24-Jun - 4.01 7.30 56 7.95 171 285 170

2018 a 25-Jul - 6.00 1.00 - 7.00 239 385 -
2018 29-Jul - 6.68 9.20 75 5.71 212 328 310
2018 29-Jul - 7.64 12 98 5.11 222 332 355
2018 29-Jul - 9.03 9.11 80 6.91 234 337 252
2018 30-Jul - 6.10 5.56 53 7.37 212 332 254

RG_DRCKW 2018 12-May - 5.42 7.05 56 7.20 301 481 180
2018 10-May - 4.34 9.16 71 7.58 376 622 177
2018 19-Jun - 5.45 9.64 76 8.40 369 589 165

2018 a 10-May - 7.50 5.30 - 7.72 384 591 -

2018 a 12-Jun - 11 5.15 - 7.26 447 626 -

2018 a 19-Jul - 11 4.00 - 8.00 506 703 -

2019 a 7-May - 11 6.70 62 7.60 256 353 193
2019 8-May - 10 3.90 41 7.41 261 365 -

2019 a 2-Jul - 13 2.08 20 7.53 376 486 106

2019 a 19-Jul - 10 4.98 45 7.55 373 522 186

2019 a 8-Aug - 17 5.63 59 7.60 785 930 74
2018 7-May - 4.03 2.38 18 6.96 299 497 103
2018 19-Jun - 11 5.98 54 8.15 391 533 83
2018 7-May - 5.35 6.67 53 7.07 347 556 152
2018 19-Jun - 6.55 2.24 18 7.92 340 526 49
2018 9-May - 8.34 3.68 32 7.35 843 1,276 -
2018 19-Jun - 9.64 6.38 56 8.04 893 1,264 339
2019 15-Sep - 10 7.00 63 8.45 533 755 -
2019 15-Sep - 12 7.30 68 8.21 697 955 -
2019 15-Sep - 13 12 115 9.44 673 879 -
2019 15-Sep - 17 14 134 9.56 737 888 -
2019 15-Sep - 16 15 156 9.19 734 900 -
2018 7-May Surface 5.19 9.03 71 6.98 443 713 185
2018 7-May Bottom 6.29 7.55 62 6.94 531 828 166
2018 19-Jun - 7.70 12 98 8.33 438 655 260

Shading indicates a value that is not within the pH range of 6.5 to 9.0 (i.e., the range within pH changes are considered unrestricted for freshwater; BCMOECCS 2019a).

a Data collected by VAST Resource Solutions.

                   Shading indicates a DO concentration less than the long-term chronic BC WQG for the protection of aquatic life stages other than buried embryo/alevin (i.e., 8 mg/L) but greater than 
the 5 mg/L instantaneous minimum guideline (BCMOECCS 2019a).

RG_GHPFR

RG_PSFRR

RG_SFR

RG_ECWFR

Bolded specific conductance values were calculated to represent data that were not recorded in the field.  Specific conductance was calculated from conductivity and temperature, based on the 
following equation: conductivity/(1+(0.02*(temperature-25))) (Solinst 2020).  When specific conductance was recorded and conductivity was not, the equation was rearranged and conductivity 
was calculated from specific conductance and temperature. The calculated conductivity values are bolded in the table.

RG_GHWFR

RG_FO29B

RG_SFRR

Mine-exposed

RG_FO29A

RG_FOXCF

RG_FWDEC

RG_FRSCP

Notes: ID = identifier; °C = degrees Celsius; mg/L = milligrams per litre; % = percent; µS/cm = microSiemens per centimetre; ORP = oxidation-reduction potential; mV = millivolts; - = not 
recorded/reported; DO = dissolved oxygen.

                  Shading indicates a DO concentration less than the instantaneous minimum for the protection of aquatic life stages other than buried embryo/alevin (i.e., 5 mg/L; BCMOECCS 
2019a).

RG_PFR

RG_FRSCW

RG_FRWUCH
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Exposure 
Type

Lentic 
Area ID

Year Date
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)

ORP 
(mV)

2018 5-May 9.25 4.32 38 6.84 85 121 -81
2018 5-May 5.89 2.06 16 6.39 217 342 -74

2018 a 4-May 11 7.01 - 7.55 352 488 -
2018 5-May 13 9.33 90 7.66 287 369 -
2018 6-May 6.54 5.02 41 7.22 283 437 87

2018 a 12-Jun 12 12 - 7.58 214 293 -
2018 19-Jun 12 10 94 9.59 201 266 130

2018 a 19-Jul 20 8.00 - 9.00 261 290 -
2018 29-Jul 25 3.65 50 8.92 267 269 231
2018 29-Jul 18 7.29 76 9.07 230 267 228
2018 29-Jul 17 5.99 63 8.89 230 270 231
2018 29-Jul 16 6.58 67 8.76 223 273 245
2018 29-Jul 17 6.45 67 8.92 234 278 229

2019 a 7-May 9.60 9.20 81 7.70 295 420 165
2019 13-Jun 19 8.50 90 7.86 276 311 -

2019 a 2-Jul 17 8.24 87 8.77 210 247 198

2019 a 19-Jul 15 10 104 9.02 204 251 116

2019 a 8-Aug 20 10 113 9.22 415 456 53
2018 5-May 13 6.68 64 7.32 314 410 -
2018 19-Jun 10 4.35 38 7.21 570 797 15

2019 a 7-May 13 10 96 7.20 432 559 136
2019 8-May 14 6.00 68 7.52 344 440 -
2019 15-May 23 7.03 81 7.62 512 537 58
2019 16-May 12 4.32 39 7.56 290 388 -

2019 a 2-Jul 14 4.05 40 7.17 378 482 22

2019 a 19-Jul 12 8.71 81 7.77 279 377 101

2019 a 8-Aug 18 9.66 102 7.56 725 835 51
2018 23-Jun 7.35 10 87 7.97 377 571 211
2018 8-Aug 11 8.33 88 7.75 460 635 248

2019 a 8-May 5.20 11 88 7.89 479 771 -
2019 10-May 5.50 8.79 70 7.72 492 785 89

2019 a 3-Jul 10 7.92 69 8.08 411 577 196

2019 a 8-Aug 9.90 7.86 70 7.74 805 1,131 121
2018 23-Jun 6.72 8.40 69 7.77 386 593 208
2018 30-Jul 12 10 94 6.43 509 679 156
2018 1-Aug 12 7.61 85 7.18 508 672 211
2018 4-Aug 8.94 7.40 64 6.99 444 641 -89
2019 10-May 5.50 8.79 70 7.72 492 785 89

2019 a 24-May 5.70 8.76 72 7.96 395 625 231

2019 a 4-Jul 8.30 6.87 59 7.88 343 503 198

2019 a 25-Jul 8.70 6.24 54 7.60 444 644 18

2019 a 2-Aug 9.40 6.05 53 7.54 447 637 95

a Data collected by VAST Resource Solutions.

Table F.2: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management 
Unit 2, 2018 and 2019   

                    Shading indicates a value that is not within the pH range of 6.5 to 9.0 (i.e., the range within pH changes are considered unrestricted 
for freshwater; BCMOECCS 2019a).

                    Shading indicates a DO concentration less than the instantaneous minimum for the protection of aquatic life stages other than buried 
embryo/alevin (i.e., 5 mg/L; BCMOECCS 2019a).

Bolded specific conductance values were calculated to represent data that were not recorded in the field.  Specific conductance was calculated 
from conductivity and temperature, based on the following equation: conductivity/(1+(0.02*(temperature-25))) (Solinst 2020).  When specific 
conductance was recorded and conductivity was not, the equation was rearranged and conductivity was calculated from specific conductance and 
temperature. The calculated conductivity values are bolded in the table.

                    Shading indicates a DO concentration less than the long-term chronic BC WQG for the protection of aquatic life stages other than 
buried embryo/alevin (i.e., 8 mg/L) but greater than the 5 mg/L instantaneous minimum guideline (BCMOECCS 2019a).

Notes: ID = identifier; °C = degrees Celsius; mg/L = milligrams per litre; % = percent; µS/cm = microSiemens per centimetre; ORP = oxidation-
reduction potential; mV = millivolts; - = not recorded/reported; DO = dissolved oxygen.

RG_FO15

Mine-
exposed

RG_USFRW

RG_LSFRW

RG_FO15B

Reference

RG_LILA



Table F.3: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 a 18-May - 7.10 5.72 - 7.04 291 453 -

2018 a 18-Jun - 14 8.71 - 7.66 313 405 -

2018 a 24-Jul - 13 4.00 - 7.00 452 595 -

2019 8-May - 14 7.03 67 8.03 261 335 139

2019 a 9-May - 14 7.03 67 8.03 261 335 139
2019 14-May - 16 6.43 65 7.94 273 330 102

2019 a 19-Jun - 17 6.29 66 8.21 585 686 174

2019 a 22-Jul - 18 6.42 68 7.57 307 350 162

2019 a 14-Aug - 15 5.76 58 7.90 295 364 60

2018 a 16-May - 3.60 12 - 7.80 340 594 -

2018 a 18-Jun - 6.70 11 - 8.14 383 604 -

2018 a 24-Jul - 9.00 6.00 - 8.00 388 571 -

2019 9-May - 2.70 9.84 72 7.95 209 363 115

2019 a 13-May - 3.30 11 83 7.72 217 371 197

2019 a 19-Jun - 5.20 6.99 56 8.35 440 709 195

2019 a 22-Jul - 7.60 13 112 7.65 253 381 143

2019 a 14-Aug - 7.60 11 95 8.03 245 368 117
2018 4-May - 12 7.24 66 7.26 136 182 237
2018 23-Jun - 12 10 95 8.76 264 348 212

2018 a 3-May - 4.50 5.60 - 6.27 214 362 -
2018 6-May - 16 3.65 37 7.06 314 381 -45
2018 7-May - 8.63 7.03 60 6.96 191 276 98

2018 a 18-Jun - 14 8.75 - 8.52 369 473 -
2018 23-Jun - 16 7.35 74 9.01 295 360 222

2018 a 24-Jul - 21 1.00 - 8.00 396 430 -
2018 31-Jul - 20 7.89 103 8.20 322 357 75

2019 a 13-May - 14 6.46 62 8.20 294 374 173

2019 a 19-Jun - 21 7.16 80 8.27 600 648 98

2019 a 8-Aug - 20 7.06 80 8.44 262 287 53

2018 a 3-May - 11 4.41 - 7.30 362 507 -
2018 4-May - 10 6.53 59 6.77 315 436 -

2018 a 18-Jun - 13 6.19 - 8.27 349 457 -
2018 23-Jun - 14 5.74 56 8.50 272 342 156

2018 a 24-Jul - 25 8.00 - 8.00 428 428 -

2019 a 9-May - 6.90 5.15 43 7.76 281 430 5.20
2019 14-May - 21 7.49 84 8.16 378 409 5.20
2019 15-Jun - 12 11 102 7.53 299 405 -

2019 a 19-Jun - 21 9.27 103 8.60 492 534 148

2019 a 23-Jul - 23 2.53 30 7.40 468 487 -25

2019 a 8-Aug - 24 9.27 115 8.60 287 292 114
2019 13-Sep - 11 10 110 7.70 229 320 -
2019 13-Sep - 12 8.89 98 7.47 286 387 -
2019 13-Sep - 15 8.99 105 7.75 294 366 -
2019 13-Sep - 14 9.43 108 7.67 289 370 -
2019 13-Sep - 17 11 127 7.93 380 458 -
2018 6-May Surface 6.42 8.51 69 7.47 229 353 165
2018 6-May Bottom 5.16 8.45 67 7.46 211 338 166
2018 21-Jun - 9.40 8.83 77 8.51 199 283 144

RG_UWEEF 2018 5-May - 3.48 6.09 46 6.85 250 424 -
2018 5-May Surface 8.66 4.39 37 7.05 154 222 -90
2018 5-May Bottom 7.58 3.61 30 6.68 173 261 -101
2018 21-Jun - 17 4.49 46 8.18 289 338 -16
2018 11-May - 11 9.61 87 8.01 317 429 -
2018 14-May - 12 8.38 77 7.14 331 446 -50
2018 19-Jun - 11 5.24 48 7.48 362 489 62
2018 20-Jun - 12 2.45 23 7.92 415 548 129
2019 15-Jun - 16 11 113 7.48 485 581 -
2018 7-May - 13 2.41 23 6.84 660 861 -36
2018 21-Jun - 14 4.79 45 8.04 474 599 190

RG_MUDBOG 2018 a 7-May - 8.10 6.72 - 6.20 429 649 -
2018 5-May - 6.25 6.82 54 6.10 242 380 -121
2018 21-Jun - 21 8.28 92 8.04 327 360 -84
2018 19-Jun - 10 11 99 8.70 986 1,370 182
2018 30-Jul - 12 9.19 101 7.74 211 279 276
2018 30-Jul - 9.79 11 99 6.62 200 281 214
2018 30-Jul - 10 11 99 6.69 217 304 183
2018 30-Jul - 15 7.60 76 8.18 1,480 1,817 136
2018 7-Aug - 18 7.92 97 8.26 1,513 1,765 266

2018 a 14-May - 14 1.20 - 7.10 574 739 -
2018 a 18-Jul - 17 2.00 - 7.00 636 757 -
2018 7-May - 9.52 12 105 - 300 427 -
2018 23-Jun - 7.54 13 105 8.82 256 386 199
2018 3-May - 11 5.06 46 6.21 338 462 -
2018 20-Jun - 14 3.43 33 7.87 411 521 -103
2018 2-Aug - 19 - - 7.28 364 399 240
2018 3-Aug - - 10 110 7.83 347 396 157
2018 5-Aug - 15 12 138 7.76 319 394 81
2019 10-May - 9.50 11 88 12 450 640 -
2019 11-May - 11 4.86 44 7.66 371 501 108
2019 13-May - 16 5.86 60 7.86 416 507 -
2019 15-Jun - 10 5.60 50 7.07 378 531 -
2019 9-Sep - 12 6.53 61 7.07 317 431 76
2019 12-Sep - 12 8.63 92 7.66 365 498 263
2019 12-Sep - 10 7.81 81 7.59 359 507 272
2019 12-Sep - 12 7.48 80 7.62 337 456 264

RG_LWEEF

RG_WWER

RG_GHSCW b,c

RG_PNEF

Reference

RG_GARD 

RG_REFF

RG_GRSYPD 

RG_BLULA

Mine-
exposed

RG_WPEF

RG_SULSPR

RG_EVHIM

RG_GHSW

RG_LOLA

RG_ERUP
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Table F.3: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2019 a 7-May - 11 - - 8.06 325 443 -

2019 a 8-Jul - 22 12 115 8.84 276 294 201

2019 a 18-Jul - 20 11 122 8.88 229 254 131

2019 a 6-Aug - 22 15 177 9.43 432 457 128
2018 5-May - 19 4.14 44 7.74 495 561 75
2018 6-May - 20 2.72 30 8.54 529 581 111

2018 a 8-May - 14 3.50 - 7.10 482 614 -
2018 12-May - 10 12 106 - 412 573 -

2018 a 6-Jun - 15 - 97 7.42 - - -
2018 20-Jun - 17 6.25 64 8.23 451 537 121

2018 a 19-Jul - 20 5.00 - 8.00 552 613 -
2018 31-Jul - 24 6.01 70 7.20 427 439 -250
2018 3-Aug - 10 3.60 33 7.10 345 472 113
2018 4-Aug - 15 4.79 47 7.19 357 446 -54

2019 a 1-May - 9.20 12 105 8.40 268 384 225
2019 10-May - 11 7.81 71 8.48 315 427 -
2019 15-Jun - 20 5.90 64 8.04 356 397 -

2019 a 8-Jul - 21 10 115 8.27 472 516 190

2019 a 6-Aug - 21 9.75 110 8.32 739 798 149
2019 13-Sep - 15 14 160 9.84 205 258 -
2019 13-Sep - 12 8.94 96 8.88 225 302 -
2019 13-Sep - 14 11 124 9.11 219 283 -
2019 13-Sep - 13 11 120 9.16 219 288 -
2019 13-Sep - 12 11 117 9.26 210 281 -
2018 14-May - 15 4.45 44 7.37 288 355 -

2018 a 18-May - 12 3.00 - 7.69 420 575 -

2018 a 12-Jun - 11 5.13 - 7.34 377 522 -
2018 19-Jun - 11 3.83 34 7.57 355 491 93

2018 a 20-Jul - 12 3.00 - 8.00 503 680 -
2019 9-May - 12 3.79 35 7.60 374 498 82

2019 a 13-May - 14 6.12 62 7.59 438 555 99

2019 a 13-Jun - 17 0.990 10 9.14 793 946 73

2019 a 24-Jul - 16 3.85 39 7.56 423 512 25

2019 a 7-Aug - 17 5.58 58 7.51 806 952 130
2018 10-May - 8.04 7.34 63 7.67 366 534 -98
2018 13-May - 16 9.00 93 7.85 441 529 208

2018 a 18-May - 8.70 8.24 - 8.10 500 741 -

2018 a 12-Jun - 18 6.55 - 8.14 509 586 -
2018 19-Jun - 12 9.32 87 8.19 375 499 62

2018 a 20-Jul - 18 9.00 - 8.00 535 622 -
2018 30-Jul - 21 6.31 82 7.64 415 454 215
2019 9-May - 15 10 100 8.06 410 510 107

2019 a 13-May - 14 4.67 46 7.65 430 543 180

2019 a 13-Jun - 21 7.33 83 9.35 704 760 -57

2019 a 24-Jul - 19 8.04 87 8.58 350 394 68

2019 a 7-Aug - 26 7.92 96 8.76 657 651 17

Shading indicates a value that is not within the pH range of 6.5 to 9.0 (i.e., the range within pH changes are considered unrestricted for freshwater; BCMOECCS 2019a).

a Data collected by VAST Resource Solutions.
b RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
c The range of specific conductance values reflects whether measurements were collected upstream (lower specific conductance) or downstream (higher specific conductance) of where 
Thompson Creek flows into RG_GHSCW.

Mine-
exposed

RG_EROU

RG_GHWTC

RG_TPW

RG_LERP

Bolded specific conductance values were calculated to represent data that were not recorded in the field.  Specific conductance was calculated from conductivity and temperature, based 
on the following equation: conductivity/(1+(0.02*(temperature-25))) (Solinst 2020).  When specific conductance was recorded and conductivity was not, the equation was rearranged and 
conductivity was calculated from specific conductance and temperature. The calculated conductivity values are bolded in the table.

Shading indicates a DO concentration less than the long-term chronic BC WQG for the protection of aquatic life stages other than buried embryo/alevin (i.e., 8 mg/L) but 
greater than the 5 mg/L instantaneous minimum guideline (BCMOECCS 2019a).

Shading indicates a DO concentration less than the instantaneous minimum for the protection of aquatic life stages other than buried embryo/alevin (i.e., 5 mg/L; BCMOECCS 
2019a).
Notes: ID = identifier; °C = degrees Celsius; mg/L = milligrams per litre; % = percent; µS/cm = microSiemens per centimetre; ORP = oxidation-reduction potential; mV = millivolts; - = not 
recorded/reported; DO = dissolved oxygen.
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Table F.4: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 a 26-Apr - 11 2.47 - 7.00 379 531 -
2018 2-May - 5.98 2.04 16 7.24 244 383 46
2018 6-May - 20 8.10 89 6.96 359 401 -

2018 a 6-Jun - 19 - 54 7.66 643 726 -
2018 20-Jun - 9.18 2.45 21 7.78 408 584 181

2018 a 18-Jul - 28 7.00 - 8.00 896 845 -
2018 2-May - 12 3.77 34 7.41 291 392 93
2018 20-Jun - 11 1.95 18 7.99 370 488 200
2018 1-Aug - 16 1.39 14 7.00 352 425 -381

2019 a 30-Apr - 6.20 17 135 8.49 234 366 62
2019 7-May - 12 5.86 53 7.78 392 539 -
2019 8-May - 11 4.06 40 6.98 453 566 44
2019 12-Jun - 16 5.10 53 7.63 371 459 -

2019 a 4-Jul - 15 2.23 23 7.15 420 623 89

2019 a 18-Jul - 19 6.32 68 7.73 575 652 197

2019 a 6-Aug - 14 4.72 47 7.78 569 723 140
2018 2-May - 10 7.14 64 7.28 266 370 239
2018 6-May - 6.26 4.79 39 7.52 181 281 71
2018 20-Jun - 13 9.44 90 9.24 223 288 156
2018 5-Aug - 18 9.35 100 8.19 254 290 -123
2018 5-Aug - 19 8.80 95 8.43 257 289 -
2019 12-Jun - 13 7.59 73 8.24 243 312 -
2019 14-Sep - 16 8.46 100 8.78 271 330 -
2019 14-Sep - 16 8.50 100 8.75 270 331 -
2019 14-Sep - 16 8.51 100 8.76 270 330 -
2019 14-Sep - 16 8.50 101 8.77 272 331 -
2019 14-Sep - 16 8.44 100 8.76 272 330 -

2019 a 8-May - 5.70 11 87 7.70 158 251 177

2019 a 10-Jun - 10 9.27 85 7.02 196 272 136

2019 a 17-Jul - 7.30 6.72 56 7.46 128 195 187

2019 a 31-Jul - 7.90 6.28 54 7.50 199 292 254

2018 a 15-May - 6.80 12 - 5.88 120 189 -

2018 a 7-Jun - 15 6.62 - 7.80 183 230 -

2018 a 25-Jul - 17 5.00 - 8.00 229 273 -

2019 a 8-May - 12 7.02 66 7.64 90 121 34

2019 9-May - 18 8.42 89 7.59 137 158 34

2019 a 10-Jun - 22 5.88 72 7.08 184 196 200

2019 a 17-Jul - 14 5.74 61 7.37 139 174 222

2019 a 31-Jul - 19 5.00 54 7.33 225 257 224

2018 a 15-May - 4.90 11 - 8.05 298 498 -

2018 a 13-Jun - 8.10 12 - 8.10 362 547 -

2018 a 27-Jul - 8.00 10 - 8.00 546 827 -

2019 a 8-May - 5.70 8.85 70 8.04 336 536 -

2019 a 18-Jun - 9.50 10 90 7.92 405 576 198

2019 a 19-Jul - 7.30 12 101 8.22 560 843 -23

2019 a 31-Jul - 12 8.96 83 8.08 297 397 76
2018 3-May - 4.11 9.91 76 7.06 327 544 -

2018 a 13-Jun - 6.40 8.34 - 7.04 348 555 -
2018 20-Jun - 9.41 7.47 65 7.70 345 491 150

2018 a 17-Jul - 12 9.00 - 8.00 535 723 -
2018 3-Aug - 12 5.51 59 7.30 399 536 265
2018 4-Aug - 7.40 5.13 50 7.11 355 536 250
2018 5-Aug - 8.79 7.97 69 6.82 371 537 203

2019 a 1-May - 5.20 5.98 70 7.41 323 519 55
2019 13-May - 11 7.31 66 7.55 389 536 106

2019 a 18-Jun - 15 9.14 91 7.54 450 555 207
2019 16-Jul - 12 7.15 66 7.33 409 547 123

2019 a 19-Jul - 9.10 8.44 80 7.81 614 850 19

2019 a 31-Jul - 17 9.38 97 7.75 478 564 124
2019 8-Sep - 3.49 5.65 43 6.54 322 547 46

RG_GRWETA 2019 a 14-May - 15 1.33 13 7 292 381 25

2019 a 14-May - 12 3.83 36 6.56 73 97 158

2019 a 17-Jun - 17 2.90 31 6.54 144 172 226

2019 a 19-Jul - 11 1.84 17 6.55 90 123 34

2019 a 31-Jul - 12 0.510 4.80 6.38 56 73 94
2018 5-May Surface 12 14 125 8.17 259 348 -
2018 5-May Bottom 11 14 127 8.15 257 347 -
2018 4-May - 4.22 11 85 7.82 425 705 234
2018 20-Jun - 6.27 11 91 8.50 483 751 198
2018 2-Aug - 14 9.70 111 7.68 587 740 253
2018 4-Aug - 7.92 11 92 7.35 477 709 92
2019 16-Jun - 6.40 9.17 74 7.95 431 749 -
2018 3-May - 7.15 9.58 80 7.86 167 252 -
2018 10-May - 9.45 9.65 85 7.96 329 468 254
2018 21-Jun - 8.94 6.48 56 7.88 308 444 158

2019 a 1-May - 4.30 11 86 7.80 354 585 214
2019 17-Jul - 7.70 7.69 64 7.63 306 458 -
2019 6-Sep - 7.25 10 84 7.09 279 422 1.30
2018 3-May - 12 12 113 7.55 420 553 -
2018 6-May - 7.73 7.14 59 7.58 369 549 -72
2018 6-May - 7.03 8.58 71 7.64 357 543 83

2018 a 13-Jun - 14 8.54 - 7.72 373 482 -
2018 20-Jun - 11 8.64 79 8.29 315 428 163

2018 a 18-Jul - 14 6.00 - 6.00 441 565 -
2018 2-Aug - 15 6.28 62 7.69 372 459 -310
2018 8-Aug - 16 3.21 37 7.26 409 499 70

2019 a 30-Apr - 5.10 7.30 57 7.30 374 607 142
2019 6-May - - 6.92 79 7.57 465 537 116

2019 a 4-Jul - 13 5.69 55 7.93 335 434 187

2019 a 18-Jul - 16 6.32 64 7.84 403 488 276

2019 a 2-Aug - 13 4.03 38 7.53 414 542 70
2019 10-Sep - 12 8.65 91 7.55 378 514 291
2019 11-Sep - 12 7.98 84 7.57 373 509 298

2019 13-Sep - 11 8.95 92 7.70 371 520 230

Mine-
exposed

Reference

RG_ALE1

RG_GLML

RG_ELWDGC

RG_GLMS

RG_ALEXFSR

RG_LCHOB 

RG_PAIR 

RG_GRLK

RG_GRWETB

RG_LCHOC

RG_CUPO 

RG_ERSCIM
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Table F.4: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 4-May - 6.31 8.62 91 7.62 330 513 153
2018 22-Jun - 12 6.65 62 7.88 313 417 132
2018 4-May - 7.28 3.03 25 7.63 380 574 42
2018 9-May - 11 5.25 48 7.57 385 519 138
2018 22-Jun - 16 4.04 41 7.77 383 463 -4.90
2018 29-Jul - 17 4.37 53 7.56 386 456 90
2018 5-Aug - 14 5.45 52 7.01 377 478 -134
2019 15-Jun - 16 6.07 61 7.28 471 569 -
2018 6-May - 14 8.04 78 7.56 388 492 78
2018 9-May - 12 5.85 54 7.75 373 498 100
2018 22-Jun - 8.63 8.60 74 8.11 302 439 149
2018 28-Jul Surface 9.00 8.47 82 7.64 313 462 89
2018 28-Jul Bottom 7.90 8.84 85 7.61 311 463 92
2018 4-May - 7.84 10 85 7.88 339 505 141
2018 22-Jun - 11 8.25 75 7.95 287 390 108
2019 17-Jun - 12 8.95 82 7.78 325 437 -
2018 6-May - 15 13 127 7.52 334 411 -
2018 22-Jun - 17 9.40 95 8.32 264 311 103
2019 18-Jun - 13 8.55 81 7.94 307 395 -
2019 17-Jul - 15 7.44 75 7.87 286 350 -
2019 12-Sep - 12 8.31 87 7.84 311 420 294
2019 12-Sep - 14 12 133 7.99 294 368 296
2018 4-May - 8.46 9.68 83 8.10 629 922 -

2018 a 10-May - 7.60 - - 8.25 1,071 1,643 -
2018 20-Jun - 11 11 97 8.52 717 987 198

2018 a 21-Jun - 16 1.35 - 7.48 1,009 1,219 -
2018 26-Jul - 19 6.33 67 7.57 909 1,045 -98
2018 27-Jul - 15 6.18 70 7.33 776 960 138

2018 a 27-Jul - 11 1.00 - 8.00 1,008 1,400 -
2018 2-Aug - 17 5.24 64 7.74 883 1,049 246

2019 a 1-May - 4.10 11 86 8.10 714 1,190 174
2019 13-May Surface 12 8.26 77 7.89 761 1,016 -
2019 13-May Bottom 12 6.30 58 7.89 736 1,023 59
2019 16-May - 11 5.85 54 7.82 765 1,034 107
2019 20-May - 5.70 9.34 75 7.93 697 1,105 -
2019 20-May - 6.10 9.33 76 8.07 706 1,104 -
2019 23-May - 7.00 8.04 67 7.96 - - -
2019 23-May - 6.90 8.56 71 7.94 - - -
2019 24-May - 8.40 3.32 29 7.30 674 986 -
2019 24-May - 9.70 8.30 73 7.85 759 1,072 -
2019 27-May - 11 6.94 63 8.21 770 1,058 -
2019 27-May - 11 8.07 72 8.31 767 1,064 -
2019 28-May - 15 6.53 64 8.11 858 1,076 -
2019 28-May - 14 7.21 71 8.02 830 1,076 -
2019 29-May - 11 4.79 44 8.37 771 1,059 -
2019 29-May - 11 6.18 56 8.33 769 1,065 -

2019 a 12-Jun - 17 5.82 61 8.52 1,558 1,818 33
2019 18-Jun - 12 1.05 10 7.70 656 870 -
2019 17-Jul - 13 0.790 7.80 7.12 719 928 80
2019 17-Jul - 15 7.16 72 7.79 863 1,065 111

2019 a 22-Jul - 15 8.20 82 7.93 794 986 152
2019 12-Sep Surface 12 8.52 89 8.23 753 1,026 44
2019 12-Sep Bottom 12 8.23 86 8.25 754 1,027 44
2019 13-Sep - 11 5.54 58 7.78 740 1,036 61
2019 13-Sep - 11 8.31 86 8.32 731 1,027 45
2019 13-Sep - 11 8.54 89 8.24 726 1,008 -
2019 17-Sep - 12 8.28 88 8.06 741 1,010 47
2019 17-Sep - 12 8.01 85 8.02 747 1,007 45
2019 17-Sep - 12 7.42 80 8.15 746 1,006 47
2019 17-Sep - 12 8.84 96 8.10 749 1,010 49
2019 17-Sep - 13 8.63 94 8.00 761 1,009 47

RG_ERSNSP 2018 8-May - 9.28 11 95 8.08 300 429 -
2018 7-May - 15 6.40 63 7.74 434 533 -

2018 a 10-May - 12 7.61 - 8.05 680 921 -
2018 20-Jun - 15 9.96 99 8.49 412 504 135

2018 a 21-Jun - 20 6.31 - 8.11 650 717 -
2018 27-Jul - 22 5.58 66 7.87 563 600 262

2018 a 27-Jul - 17 6.00 - 7.00 591 704 -
2019 7-May - 18 7.65 81 8.07 586 680 66

2019 a 9-May - 9.80 8.40 73 7.90 507 714 200
2019 13-May - 14 7.77 76 8.20 545 688 44
2019 15-May - 23 7.46 88 8.26 641 667 58

2019 a 12-Jun - 23 5.89 68 8.43 1,202 1,241 40
2019 18-Jun - 19 5.33 57 8.13 629 717 -

2019 a 22-Jul - 19 7.11 78 8.08 536 612 150
2019 9-Sep - 13 8.23 90 7.96 411 537 50
2019 12-Sep Surface 12 5.78 61 7.93 388 521 40
2019 12-Sep Bottom 12 5.76 61 7.94 388 520 36
2019 17-Sep - 11 3.31 35 7.18 342 469 -
2019 17-Sep - 12 8.61 93 8.18 332 445 -
2019 17-Sep - 13 9.43 101 8.35 348 464 -
2019 17-Sep - 12 11 117 8.40 325 439 -
2019 17-Sep Surface 13 7.85 86 8.05 400 526 -
2019 17-Sep Bottom 13 7.64 83 7.60 406 539 -

2018 a 26-Apr - 9.10 9.96 - 7.35 605 887 -
2018 1-May - 9.06 14 122 7.87 411 591 -

2018 a 6-Jun - 11 - 114 7.20 431 594 -
2018 23-Jun - 10 9.85 88 8.20 313 438 102

2018 a 17-Jul - 14 8.00 - 8.00 452 579 -
2019 13-May - 13 9.23 88 8.14 401 520 -
2019 15-May - 12 9.20 85 8.07 392 525 -
2019 4-Sep - 12 11 106 6.77 329 445 13
2019 5-Sep - 13 13 126 7.35 315 419 5.90

Mine-
exposed

RG_EREV

RG_ERIM

RG_SEROX

RG_ERWCO

RG_ERW

RG_GO13

RG_OTTO

RG_ERSCMC
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Table F.4: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 a 16-May - 3.50 9.60 - 7.40 321 564 -

2018 a 7-Jun - 11 8.44 - 8.20 331 454 -
2018 22-Jun - 11 6.63 60 7.58 243 333 1.50

2018 a 23-Jul - 15 10 - 7.00 313 391 -
2018 4-Aug - 15 9.43 92 7.47 244 303 231
2018 4-Aug - 15 9.43 113 7.23 325 404 83
2018 5-Aug - 14 6.27 61 7.00 443 563 -17
2019 8-May - 4.00 4.31 33 7.60 270 450 69
2019 10-May - 5.90 8.01 62 8.10 290 461 46

2019 a 24-May - 6.70 7.07 59 7.91 237 365 210

2019 a 13-Jun - 13 10 100 7.71 328 428 117
2019 16-Jul - 13 8.52 82 7.26 249 326 -

2019 a 22-Jul - 15 14 145 8.15 259 319 18
2019 15-Sep - 7.70 8.80 90 8.04 182 272 46
2018 10-May - 5.29 12 98 8.14 681 1,092 -

2018 a 15-May - 6.20 11 - 7.48 1,070 1,715 -

2018 a 7-Jun - 9.00 8.01 - 8.40 1,382 2,032 -
2018 22-Jun - 13 8.05 77 7.73 866 1,112 93

2018 a 23-Jul - 9.00 7.00 - 7.00 1,387 2,040 -
2018 3-Aug - 15 10 103 7.15 1,005 1,242 -262
2018 6-Aug - 15 7.45 87 7.17 951 1,182 273

2019 a 6-May - 8.10 5.63 45 7.40 805 1,192 215
2019 7-May - 8.00 11 90 7.72 1,003 1,486 -
2019 8-May - 6.10 5.63 45 7.42 788 1,286 83
2019 13-May Surface 12 4.07 38 7.59 1,128 1,507 -
2019 13-May Bottom 10 4.14 38 7.53 1,095 1,524 -
2019 13-May Surface 11 9.67 86 7.76 1,132 1,563 -
2019 13-May Bottom 12 9.66 36 7.80 1,127 1,560 -
2019 14-May - 9.70 8.14 72 7.95 875 1,238 -
2019 18-May - 6.10 5.63 45 7.42 788 1,286 83
2019 18-May - 4.80 8.65 68 8.04 629 1,025 84
2019 20-May - 5.10 7.38 58 7.45 677 1,091 -

2019 a 13-Jun - 8.00 7.85 71 7.32 995 1,470 257

2019 a 23-Jul - 11 8.15 75 7.72 885 1,233 80

2019 a 2-Aug - 15 12 124 7.80 - - 191
2019 13-Sep - 12 23 254 7.98 865 1,160 266
2019 13-Sep - 13 20 229 8.21 818 1,090 272
2019 15-Sep - 9.80 12 124 7.27 885 1,271 132
2019 17-Sep - 11 13 142 7.81 876 1,227 -
2019 17-Sep - 8.90 13 135 7.22 862 1,271 -
2019 17-Sep - 8.50 11 111 7.89 692 1,033 -
2019 17-Sep - 9.10 14 144 8.24 709 1,040 -
2019 17-Sep - 9.00 16 167 8.30 709 1,042 -
2018 10-May - 4.51 9.32 72 7.44 651 1,071 -
2018 22-Jun - 6.71 9.06 75 7.86 724 1,113 121

2018 a 8-May - 7.10 8.93 - 7.00 1,081 1,684 -
2018 10-May - 5.43 7.36 59 7.18 715 1,142 -

2018 a 7-Jun - 10 8.34 - 7.80 1,144 1,625 -
2018 22-Jun - 4.13 9.13 71 7.54 667 1,104 135

2018 a 23-Jul - 16 8.00 - 7.00 1,187 1,448 -

2019 a 6-May - 5.00 7.03 61 7.20 794 1,283 146
2019 8-May - 8.80 7.03 61 7.57 878 1,270 47

2019 a 13-Jun - 13 6.94 69 7.39 1,187 1,529 282
2019 16-Jul - 12 6.01 56 7.16 948 1,270 122

2019 a 23-Jul - 9.50 2.50 23 7.28 790 1,145 -26

2019 a 2-Aug - 15 8.68 87 7.90 1,493 1,851 209
2019 7-Sep - 13 7.64 87 7.35 892 1,161 51
2019 15-Sep - 10 9.29 99 7.55 919 1,287 245
2018 3-May - 5.84 12 95 6.29 453 713 -
2018 22-Jun - 12 3.69 34 7.55 564 757 39
2018 2-Aug - 16 12 141 7.55 657 796 91
2018 3-May - 6.63 14 101 6.38 270 415 -
2018 22-Jun - 6.00 9.28 75 8.20 210 330 88
2018 3-May - 2.84 9.47 70 7.12 372 646 -
2018 3-May - 7.76 12 103 6.47 379 564 -

2018 a 8-May - 11 9.41 - 7.89 385 531 -
2018 9-May Surface 8.52 12 104 7.88 239 349 -
2018 9-May Bottom 7.00 10 86 7.84 216 329 -

2018 a 7-Jun - 13 10 - 8.60 255 334 -
2018 20-Jun - 13 12 116 8.88 209 274 92

2018 a 25-Jul - 18 8.00 - 9.00 779 906 -
2018 1-Aug - 17 13 156 8.20 372 439 84
2018 2-Aug - 19 16 208 8.62 387 438 206
2018 3-Aug - 16 16 190 8.47 383 460 259
2018 5-Aug - 12 9.85 92 7.50 378 502 148

2019 a 9-May - 11 13 116 7.80 278 376 173
2019 18-Jun - 13 7.54 70 7.89 285 374 -

2019 a 17-Jun - 19 9.23 99 8.29 499 569 242
2019 a 23-Jul - 20 13 142 8.45 276 309 64
2019 a 2-Aug - 13 6.18 59 7.98 476 626 146
2019 17-Sep - 12 10 113 8.00 409 560 -
2019 17-Sep - 11 12 133 8.18 408 560 -
2019 17-Sep - 10 8.98 96 7.98 403 569 -
2019 17-Sep - 9.10 7.22 75 7.89 390 572 -
2019 17-Sep - 10 12 123 8.13 394 557 -

RG_SLMICP 2018 10-May - 5.89 7.97 64 7.46 85 132 -
2018 10-May - 18 7.03 75 8.20 293 338 -
2018 20-Jun - 18 0.780 8.20 7.75 341 397 60

2018 a 8-May - 8.60 6.53 - 7.68 537 799 -

2018 a 7-Jun - 6.60 4.45 - 7.47 445 705 -

2018 a 20-Jul - 13 7.00 - 8.00 537 707 -

2018 a 8-May - 8.30 11 - 7.85 471 706 -

2018 a 7-Jun - 6.00 8.35 - 6.54 422 681 -

2018 a 8-May - 7.30 9.22 - 8.00 448 693 -

2018 a 7-Jun - 6.00 6.84 - 7.80 411 663 -

Mine-
exposed

RG_NLMICP

RG_MCWA

RG_NMCIM

RG_TRIPLEC

RG_TRIPLEB

RG_TRIPLEA

RG_MCWAGC

RG_MCWB

RG_SMCIM

RG_MCIMCC

RG_MI16 
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Table F.4: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 3-May - 7.14 15 122 6.19 199 301 -
2018 20-Jun - 9.76 9.11 80 8.23 198 280 130
2019 5-Sep - 17 7.95 96 8.29 340 404 7.90
2019 6-Sep - 14 9.63 108 8.38 300 385 19
2019 7-Sep - 14 7.38 83 7.98 304 390 27
2019 8-Sep - 12 6.42 70 7.72 312 424 38
2019 8-Sep Surface 13 6.66 74 8.00 314 416 32
2019 8-Sep Bottom 12 6.44 71 7.87 310 417 31

2018 a 26-Apr - 4.50 9.50 - 7.00 508 862 -
2018 3-May - 4.93 11 83 7.17 307 498 -
2018 6-May - 3.47 6.73 51 6.77 269 457 -

2018 a 7-Jun - 7.00 5.24 - 7.09 415 648 -
2018 20-Jun - 8.04 8.15 69 7.85 265 392 124

2018 a 20-Jul - 19 12 - 8.00 383 435 -
2018 1-Aug - 11 8.90 90 7.52 310 426 83
2018 5-Aug - 9.14 8.18 71 6.34 314 450 208
2018 6-Aug - 17 12 147 7.77 279 367 240

2019 a 6-May - 5.70 6.88 59 7.60 292 463 174
2019 7-May - 5.20 7.06 56 8.18 350 564 -
2019 8-May - 8.30 6.88 59 7.79 311 457 101
2019 9-May - 5.70 9.23 74 7.96 357 567 -
2019 13-May - 10 11 100 8.26 380 530 -
2019 13-May Surface 8.50 9.90 85 8.23 332 481 -
2019 13-May Bottom 8.00 10 88 8.31 325 485 -
2019 18-May - 4.60 5.70 44 7.65 267 437 71
2019 20-May - 5.40 8.47 68 7.73 268 429 -

2019 a 17-Jun - 19 15 160 8.25 611 694 257
2019 18-Jun - 15 9.48 93 7.88 322 401 -

2019 a 17-Jul - 11 10 94 7.85 289 397 270

2019 a 31-Jul - 17 11 115 7.99 529 632 250
2019 6-Sep - 12 15 160 8.05 280 378 18
2019 7-Sep - 9.70 6.39 65 7.59 282 407 23
2019 8-Sep - 13 - - 8.26 296 388 32
2019 9-Sep Surface 11 8.23 87 7.81 284 399 32
2019 9-Sep Bottom 10 7.96 83 7.78 285 402 33
2019 15-Sep - 15 11 125 8.43 302 374 -
2019 15-Sep - 15 - - 8.20 330 413 -
2019 16-Sep - 7.60 6.69 65 7.64 291 447 -
2019 16-Sep - 7.50 6.98 69 7.69 289 445 -
2018 9-May - 6.80 7.75 64 7.35 450 689 -
2018 18-Jun - 11 9.97 91 8.55 499 681 234
2018 1-Aug - 16 4.86 56 7.25 571 688 285
2018 3-Aug - 11 9.31 85 7.31 552 748 -
2018 2-Sep - 9.48 13 110 7.70 531 755 -
2019 6-May - 11 10 92 8.26 703 949 -
2019 15-May - 12 6.86 64 7.65 528 705 -
2019 16-Jul - 12 9.13 86 7.84 592 783 146
2019 5-Sep - 8.70 9.35 91 7.99 563 835 -
2019 6-Sep - 10 7.81 79 8.23 588 833 16
2019 7-Sep - 9.60 7.51 75 7.96 514 743 28
2019 8-Sep - 12 - - 8.25 607 825 38

Shading indicates a value that is not within the pH range of 6.5 to 9.0 (i.e., the range within pH changes are considered unrestricted for freshwater; BCMOECCS 2019a).

Shading indicates a DO concentration less than the instantaneous minimum for the protection of aquatic life stages other than buried embryo/alevin (i.e., 5 mg/L; BCMOECCS 2019a).

a Data collected by VAST Resource Solutions.

Bolded specific conductance values were calculated to represent data that were not recorded in the field.  Specific conductance was calculated from conductivity and temperature, based on the following 
equation: conductivity/(1+(0.02*(temperature-25))) (Solinst 2020).  When specific conductance was recorded and conductivity was not, the equation was rearranged and conductivity was calculated from 
specific conductance and temperature. The calculated conductivity values are bolded in the table.

                    Shading indicates a DO concentration less than the long-term chronic BC WQG for the protection of aquatic life stages other than buried embryo/alevin (i.e., 8 mg/L) but greater than the 5 
mg/L instantaneous minimum guideline (BCMOECCS 2019a).

Notes: ID = identifier; °C = degrees Celsius; mg/L = milligrams per litre; % = percent; µS/cm = microSiemens per centimetre; ORP = oxidation-reduction potential; mV = millivolts; - = not 
recorded/reported; DO = dissolved oxygen.

Mine-
exposed

RG_MIC2

RG_AQU1

RG_MIWW
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Table F.5: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved
 Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 a 23-Jun - 14 14 - 6.78 330 418 -
2018 24-Jun - 16 14 138 9.05 264 317 241
2018 5-Aug - 18 14 150 7.67 249 288 -33

2018 a 15-Aug - 19 16 - 8.53 306 350 -
2018 2-Sep - 13 15 140 7.77 253 327 377
2019 9-May - 6.70 1.89 15 7.34 326 501 35

2019 a 17-May - 9.20 9.42 82 8.03 270 387 159
2019 16-Jun - 18 14 146 8.21 309 354 -

2019 a 9-Jul - 15 10 104 8.39 295 375 153

2019 a 1-Aug - 18 9.79 103 8.40 274 317 82

2019 a 13-Aug - 17 11 111 8.31 264 310 165
2019 14-Sep - 12 11 125 8.44 271 365 -
2019 14-Sep - 12 11 127 8.43 272 365 -
2019 14-Sep - 12 10 115 8.33 274 369 -
2019 14-Sep - 12 11 120 8.33 272 366 -

2018 a 6-Jun - 13 8.54 - 7.97 408 534 -

2018 a 15-Aug - 21 19 - 8.35 970 1,061 -

2019 a 21-May - 5.90 9.68 78 8.30 213 335 179

2019 21-May - 5.90 9.68 78 8.30 213 335 179

2019 a 9-Jul - 19 14 159 7.92 699 795 228

2019 a 1-Aug - 17 9.45 98 7.61 811 966 14

2019 a 13-Aug - 21 15 169 8.28 893 943 82
2018 9-May - 7.97 6.45 55 7.47 206 305 91

2018 a 14-May - 15 7.66 - 7.36 334 422 -

2018 a 5-Jun - 17 10 - 6.50 374 447 -
2018 22-Jun - 15 2.15 22 7.85 344 420 -108
2018 2-Aug - 23 9.74 113 7.58 355 371 -270
2018 5-Aug Surface 22 9.54 125 7.68 361 384 257
2018 5-Aug Bottom 20 15 192 8.10 338 373 259
2018 2-Sep - 14 9.70 94 6.61 311 396 389

2019 a 29-Apr - 6.40 10 82 7.50 252 393 211

2019 a 5-Jun - 19 9.70 105 8.30 310 349 129

2019 a 17-Jul - 18 6.41 68 8.11 266 307 62

2019 a 1-Aug - 15 2.30 23 7.60 456 542 41
2018 9-May - 9.97 4.63 41 6.92 115 161 109
2018 22-Jun - 18 6.48 68 7.80 222 258 83

2019 a 29-Apr - 6.10 13 100 7.70 161 251 211
2019 7-May - 15 - 79 7.00 231 286 -
2019 11-May - 20 13 139 8.59 252 301 62
2019 11-May Surface 14 9.28 90 8.45 230 290 -
2019 11-May Bottom 11 9.81 90 8.69 214 289 -
2019 15-May - 8.70 7.28 62 8.06 167 241 -

2019 a 5-Jun - 21 5.54 63 8.49 429 464 14
2019 18-Jun - 29 6.90 86 8.86 285 270 -
2019 19-Jun - 16 7.14 71 7.56 255 311 -

2019 a 17-Jul - 18 9.44 102 9.39 169 197 97
2019 18-Jul - 13 7.95 76 7.78 182 235 -

2019 a 1-Aug - 19 8.45 91 8.21 404 452 225
2019 15-Sep - 14 7.88 89 7.77 278 353 -
2019 15-Sep - 12 4.87 52 7.55 250 337 -
2019 15-Sep - 10 7.04 72 7.73 241 343 -
2019 15-Sep - 8.40 9.80 97 7.93 243 364 -
2019 15-Sep - 8.00 8.56 84 7.88 240 363 -
2018 1-May - 8.46 6.73 57 7.71 399 584 -
2018 3-May - 12 7.29 68 7.44 407 537 166

2018 a 6-Jun - 14 - 115 7.68 422 536 -
2018 a 5-Jun - 9.70 5.15 - 7.57 400 576 -
2018 20-Jun - 15 12 120 7.96 412 509 53

2018 a 17-Jul - 11 8.00 - 8.00 530 736 -
2018 25-Jul - 20 6.21 68 7.24 456 511 -64
2018 26-Jul - 19 4.59 56 7.21 454 512 278
2018 27-Jul - 14 4.00 39 7.46 399 508 -45
2018 7-Aug - 16 5.38 62 7.30 408 497 228
2018 8-Aug - 18 5.70 68 7.17 424 495 240
2019 6-May - 13 8.12 76 7.86 511 662 -

2019 a 7-May - 9.80 6.03 53 7.54 299 423 40
2019 8-May - 9.20 7.81 68 8.05 443 634 -
2019 10-May - 11 8.41 75 7.62 437 609 49
2019 16-May - 9.40 6.47 57 7.78 391 555 -
2019 20-May - 4.90 3.82 30 7.36 333 541 -

2019 a 12-Jun - 16 9.38 95 8.88 755 914 45

2019 a 22-Jul - 16 12 118 7.70 398 489 137

2019 a 2-Aug - 16 11 108 7.86 398 479 97
2019 4-Sep - 8.60 1.52 13 6.70 349 519 8.30
2018 3-May - 16 5.82 59 7.79 456 554 203
2018 20-Jun - 24 7.69 91 7.92 573 588 128
2018 3-May - 3.75 9.11 69 7.53 113 190 233

2018 a 14-May - 8.50 6.37 - 7.67 257 384 -
2018 18-Jun - 12 7.23 68 8.24 278 367 243

2018 a 21-Jun - 17 2.80 - 7.99 434 513 -
2018 4-Aug - 17 1.96 23 7.28 281 329 143
2018 5-Aug - 20 6.25 70 7.27 294 323 -140
2018 2-Sep - 16 12 123 7.75 257 308 367
2019 9-May - 15 7.65 76 8.07 499 619 -
2019 16-May - 8.20 6.16 52 7.79 201 297 -
2019 18-Jul - 18 7.52 79 7.91 326 381 -
2019 5-Sep - 14 5.82 57 6.80 247 313 50
2018 5-May - 8.30 9.01 77 7.69 123 180 -
2018 20-Jun - 12 11 98 8.35 225 303 100
2018 31-Jul - 9.50 8.00 79 7.54 258 365 278
2018 31-Jul - 9.50 8.00 79 7.50 258 365 278
2018 1-Aug - 9.40 8.92 88 7.61 255 365 269
2018 3-Aug - 8.79 8.07 70 7.31 256 371 168

RG_HART

Reference

RG_ISLAND 

RG_ERH

RG_LFSRIM

Mine-
exposed

RG_LFSRW

RG_ERST

RG_EVPPS

RG_EROX
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Table F.5: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved
 Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 5-May - 20 1.82 20 7.55 521 579 52
2018 18-Jun - 12 12 112 8.61 593 785 260
2019 11-Jun - 17 6.96 58 7.04 586 728 -

RG_ERFW 2018 19-Jun - 9.21 7.17 62 7.77 333 476 149
2018 a 7-May - 13 3.75 - 7.20 624 832 -

2018 a 6-Jun - 9.70 - 33.8 7.67 572 824 -

2018 a 16-Jul - 14 3.00 - 8.00 503 645 -
2018 5-May - 16 1.19 12 7.59 379 461 40
2018 18-Jun - 15 8.57 85 8.18 306 377 236
2018 24-Jul - 24 12 142 7.92 280 284 -
2018 25-Jul - 21 9.20 122 8.68 155 168 242
2018 3-Aug - 20 4.22 52 7.28 240 268 305
2018  - - 22 - - 8.39 155 166 268
2018 2-Sep - 17 15 150 7.90 214 254 359

2019 a 30-Apr - 12 5.31 49 7.72 382 510 20

2019 a 10-Jun - 16 9.38 96 7.93 558 667 148
2019 11-Jun Surface 20 8.10 88 7.40 356 400 -
2019 11-Jun Bottom 17 8.96 92 7.37 335 394 -

2019 a 17-Jul - 19 6.98 76 7.94 440 600 51

2019 a 30-Jul - 19 7.75 86 8.17 401 449 224

2018 a 26-Apr - 18 8.32 - 7.00 491 576 -

2018 a 6-Jun - 11 7.10 - 7.95 458 631 -

2018 a 16-Jul - 15 8.00 - 9.00 518 648 -
2018 5-May - 10 7.32 66 7.60 449 613 116
2018 5-May - 17 8.48 88 7.71 489 557 126
2018 6-May - 7.51 4.01 34 7.37 401 602 -

2018 a 7-May - 14 16 - 7.60 533 689 -

2018 a 6-Jun - 18 22 - 8.53 457 536 -
2018 18-Jun - 13 14 134 7.67 345 449 113

2018 a 16-Jul - 20 14 - 9.00 434 482 -
2018 24-Jul - 26 5.97 81 7.25 479 471 273
2018 25-Jul - 16 13 147 7.49 399 486 83
2018 28-Jul - 24 7.12 87 6.94 466 461 -151
2018 2-Sep - 13 7.27 69 6.76 325 422 428

2019 a 30-Apr - 8.50 13 110 7.60 485 709 202
2019 13-May - 17 12 120 8.19 454 530 -
2019 15-May - 15 16 164 8.18 465 573 -
2019 16-May - 12 13 117 7.84 412 549 -

2019 a 10-Jun - 16 15 148 7.94 733 897 161
2019 15-Jun - 23 24 - 8.55 427 448 -

2019 a 17-Jul - 17 9.12 92 7.57 786 934 40

2019 a 30-Jul - 17 16 163 8.02 803 961 160
2019 10-Sep Surface 11 9.66 87 7.09 341 477 69
2019 10-Sep Bottom 10 6.58 59 6.91 368 523 75
2019 11-Sep - 16 4.70 67 7.22 459 555 67
2019 12-Sep - 16 - - 7.90 390 476 51
2019 13-Sep - 14 10 112 7.61 468 600 -
2019 13-Sep - 14 11 120 7.61 352 455 -
2019 13-Sep - 12 10 113 7.36 432 577 -
2019 13-Sep - 15 7.05 79 7.75 385 482 -
2019 13-Sep - 15 14 158 8.25 375 471 -

2018 a 26-Apr - 8.00 9.51 - 8.00 331 502 -
2018 5-May - 6.47 7.21 59 7.74 283 438 194

2018 a 6-Jun - 12 7.27 - 8.39 382 513 -
2018 18-Jun - 9.43 11 93 7.38 250 355 230

2018 a 16-Jul - 16 11 - 9.00 351 428 -
2018 18-Jul - 9.43 11 93 7.38 250 355 230
2018 24-Jul - 21 18 201 8.19 282 307 -25
2018 28-Jul - 19 11 124 7.91 272 309 -58
2019 13-May Surface 16 14 142 8.43 327 395 -
2019 13-May Bottom 16 14 141 8.43 325 395 -
2019 4-Sep - 17 12 125 8.60 184 217 15
2019 5-Sep - 19 13 142 8.37 189 215 -25
2019 15-Sep Surface 17 9.35 110 8.83 188 222 -
2019 15-Sep Bottom 15 9.97 112 8.96 181 230 -
2019 14-Sep Surface 17 9.22 109 8.77 190 224 -
2019 14-Sep Bottom 15 9.84 110 9.02 180 228 -
2019 15-Sep Surface 17 9.14 109 8.80 187 221 -
2019 15-Sep Bottom 15 8.73 98 8.73 182 230 -
2019 15-Sep Surface 18 9.14 108 8.89 189 222 -
2019 15-Sep Bottom 15 9.15 102 8.74 179 227 -
2019 15-Sep Surface 16 8.49 98 8.52 182 220 -
2019 15-Sep Bottom 15 10 116 8.92 173 217 -
2018 5-May - 5.03 6.39 50 7.78 194 314 199
2018 22-Jun - 9.18 6.30 55 8.14 311 446 168

2018 a 26-Apr - 12 10 - 8.00 451 618 -
2018 5-May - 7.62 8.45 71 7.84 240 360 -
2018 6-May - 7.30 7.73 64 7.78 223 337 -

2018 a 5-Jun - 7.30 4.62 - 7.47 412 637 -
2018 22-Jun - 8.68 2.33 21 7.95 320 466 167

2018 a 16-Jul - 17 11 - 7.00 403 480 -
2018 31-Jul - 13 8.28 87 7.44 310 404 285
2018 3-Aug - 13 11 113 7.76 285 368 85
2018 3-Aug - 8.88 3.55 30 6.05 332 481 212
2019 20-May - 7.20 7.46 62 7.64 277 419 -
2019 20-May - 6.20 9.28 75 7.80 252 393 -
2019 15-Jun - 13 11 103 7.75 305 389 -
2019 7-Sep - 12 3.53 33 6.56 359 481 -
2019 8-Sep - 11 2.43 22 6.72 324 449 13
2019 10-Sep - 10 9.86 88 7.15 286 405 404
2019 16-Sep - 15 14 153 7.47 375 473 -
2019 16-Sep - 17 17 197 7.69 400 476 -
2019 16-Sep - 14 10 111 7.76 317 410 -
2019 16-Sep - 14 13 144 7.85 325 422 -
2019 16-Sep - 16 17 196 8.36 323 393 -
2018 5-May - 9.70 2.28 20 7.20 333 470 -
2018 22-Jun - 7.16 9.08 75 8.47 240 364 157

RG_ERIMNF

RG_EROL

RG_ERWSF

RG_STPD

RG_ANNEX

Mine-
exposed

RG_SEROL

RG_ERIMF

RG_GEPO 

RG_NEROL
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Table F.5: In Situ  Water Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved
 Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 a 2-May - 6.80 8.37 - 7.79 227 357 -
2018 4-May - 13 9.51 90 7.98 153 199 -
2018 6-May - 10 12 108 7.39 252 349 -

2018 a 5-Jun - 15 8.30 - 7.28 332 411 -
2018 22-Jun - 12 3.90 36 8.19 288 385 101

2018 a 16-Jul - 22 17 - 8.00 309 329 -
2018 29-Jul - 15 11 112 7.68 302 371 -136
2018 5-Aug - 16 12 129 7.72 288 349 272

2019 a 25-Apr - 4.20 13 94 6.04 205 344 139
2019 9-May - 14 9.68 93 8.51 351 450 -
2019 15-May - 13 9.73 92 8.48 288 372 -

2019 a 5-Jun - 13 6.24 59 7.65 287 377 119

2019 a 17-Jul - 13 8.16 77 7.36 291 381 123

2019 a 1-Aug - 15 7.85 77 8.02 474 591 205
2019 6-Sep - 14 8.00 87 7.36 313 402 354
2019 7-Sep - 15 5.75 64 7.28 336 421 154
2019 7-Sep - 14 0.700 7.80 6.88 455 577 64
2019 8-Sep - 15 5.75 64 7.28 336 421 154
2019 10-Sep - 12 7.36 77 7.34 304 407 299
2019 10-Sep - 12 5.87 60 7.29 309 420 293
2018 4-May - 10 9.21 83 8.03 225 312 -
2018 6-May - 8.30 11 92 8.03 204 299 -
2018 22-Jun - 13 8.73 83 8.39 297 389 171

2018 a 2-May - 7.00 7.68 - 8.05 281 438 -

2018 a 16-Jul - 12 10 - 8.00 318 430 -
2018 4-May - 8.85 7.04 61 7.48 230 332 -
2018 22-Jun - 9.56 - - 8.09 279 395 88
2018 4-May - 8.39 6.80 58 7.55 207 303 -
2018 22-Jun - 8.71 8.81 75 8.37 186 271 184

RG_EERW 2018 2-May - 10 3.51 31 7.85 318 444 -
2018 2-May - 9.02 8.38 73 8.07 354 430 -
2018 22-Jun - 14 2.27 22 8.00 354 448 12
2018 2-May - 7.61 5.35 45 7.90 350 523 -
2018 22-Jun - 12 1.31 12 8.03 343 459 74

RG_EREO 2018 2-May - 6.13 14 114 8.10 211 329 -
2018 3-Aug - 15 10 110 8.20 320 401 88
2018 5-Aug - 14 7.62 82 8.11 332 420 267

2018 a 24-Apr - 11 12 - 8.00 333 458 -
2018 4-May - 15 10 99 8.29 317 393 -

2018 a 13-Jun - 8.90 8.70 - 7.62 426 628 -

2018 a 13-Jul - 18 8.00 - 8.00 421 490 -

2019 a 24-Apr - 11 15 - 7.95 313 437 147

2019 a 6-Jun - 14 13 124 8.40 616 772 92

2019 a 16-Jul - 9.90 11 101 7.08 540 760 -17

2019 a 29-Jul - 19 9.50 102 8.33 390 444 114

Shading indicates a value that is not within the pH range of 6.5 to 9.0 (i.e., the range within pH changes are considered unrestricted for freshwater; BCMOECCS 2019a).

Shading indicates a DO concentration less than the instantaneous minimum for the protection of aquatic life stages other than buried embryo/alevin (i.e., 5 mg/L; BCMOECCS 2019a).

a Data collected by VAST Resource Solutions.

                    Shading indicates a DO concentration less than the long-term chronic BC WQG for the protection of aquatic life stages other than buried embryo/alevin (i.e., 8 mg/L) but greater than 
the 5 mg/L instantaneous minimum guideline (BCMOECCS 2019a).

Notes: ID = identifier; °C = degrees Celsius; mg/L = milligrams per litre; % = percent; µS/cm = microSiemens per centimetre; ORP = oxidation-reduction potential; mV = millivolts; - = not 
recorded/reported; DO = dissolved oxygen.

RG_ELMOUTH

RG_DOMRS

RG_ELKOU

RG_ERIMEL

Bolded specific conductance values were calculated to represent data that were not recorded in the field.  Specific conductance was calculated from conductivity and temperature, based on the 
following equation: conductivity/(1+(0.02*(temperature-25))) (Solinst 2020).  When specific conductance was recorded and conductivity was not, the equation was rearranged and conductivity 
was calculated from specific conductance and temperature. The calculated conductivity values are bolded in the table.

RG_ELKOA b

Mine-
exposed

RG_UNWNMO

RG_ERMO

RG_ERTU

RG_ERSCP
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Table F.6: In Situ  Water Quality at Reference Lentic Areas in Management Unit 6, 2018 and 2019

Exposure 
Type 

Lentic Area ID Year Date
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 a 23-Apr 8.90 9.26  - 6.00 317 467  -

2018 a 12-Jun 19 14  - 8.34 547 620  -

2018 a 12-Jul 17 6.00  - 8.00 464 552  -

2019 a 24-May 14 7.99 78 7.44 469 600 -168

2019 a 6-Jun 17 5.62 60 7.63 843 995 114

2019 a 15-Jul 20 7.41 82 7.74 457 506 116

2019 a 29-Jul 21 5.34 64 7.76 783 850 66

RG_PERCHEDB 2018 a 23-Apr 8.90 9.26 - 6.00 317 467 -

2019 a 25-Apr 17 13 134 8.60 284 337 193

2019 a 4-Jun 23 8.80 107 9.20 268 282 11

2019 a 16-Jul 25 12 145 8.67 435 435 48

2019 a 29-Jul 24 9.31 112 9.40 277 280 96

2018 a 23-Apr 9.90 9.52 - 6.00 297 425 -

2018 a 12-Jun 18 4.70 - 7.91 630 733 -

2018 a 25-Apr 10 3.55  - 5.00 377 537  -

2018 a 14-Jun 18 12  - 7.78 466 538  -

2019 a 25-Apr 12 7.61 71 7.24 214 285 79

2019 a 6-Jun 20 5.97 65 8.34 260 288 319

2019 a 15-Jul 24 6.93 83 8.47 261 265 210

2019 a 30-Jul 24 8.13 101 8.61 395 403 264

2018 a 24-Apr 18 5.90 - 8.00 - - -

2018 a 14-Jun 21 4.56 - 7.92 2,148 2,325 -

2018 a 13-Jul 28 13 - 8.00 2,333 2,201 -

2018 a 24-Apr 9.70 4.90  - 7.73 278 401  -

2018 a 15-Aug 26 4.15  - 7.10 510 500  -

2018 a 16-Jul 14 1.00  - 7.00 497 637  -

2019 a 24-Apr 14 9.61 91 7.75 269 346 68

2019 a 6-Jun 18 5.67 61 8.36 386 441 314

2019 a 15-Jul 24 8.42 97 7.29 724 740 64

2019 a 29-Jul 22 5.35 61 7.67 733 767 167

2019 a 25-Apr 9.40 5.49 49 7.68 274 392 61

2019 a 10-Jun 18 6.71 71 7.67 798 921 188

2019 a 17-Jul 16 2.48 26 7.41 598 730 17

2019 a 30-Jul 23 6.73 78 7.44 507 533 96

2018 a 25-Apr 15 8.10 - 7.00 243 304 -

2018 a 14-Jun 19 14 - 9.80 233 268 -

2018 a 12-Jul 26 3.00 - 10 228 224 -

2019 a 24-Apr 13 10 98 7.42 301 396 57

2019 a 6-Jun 20 8.00 86 8.22 373 411 305

2019 a 15-Jul 23 9.01 106 7.74 596 619 72

2019 a 29-Jul 16 4.06 44 7.64 609 728 107

2018 a 23-Apr 15 8.19 - 8.25 785 981 -

2018 a 12-Jun 21 8.08 - 8.71 605 659 -

2018 a 12-Jul 21 8.00 - 9.00 565 614 -

2018 a 24-Apr 9.90 9.52 - 6.00 297 425 -

2018 a 13-Jun 19 8.10 - 8.52 473 541 -

2018 a 13-Jul 24 17 - 9.00 407 415 -

2018 a 24-Apr 14 10  - 9.00 738 939  -

2018 a 13-Jun 19 13  - 10 1,358 1,554  -

2018 a 13-Jul 23 14  - 10 1,660 1,729  -

2019 a 24-Apr 12 8.40 - 8.30 773 1,044 77

2019 a 24-May 25 5.32 65 9.35 16 1,616 187

2018 a 24-Apr 7.40 4.83  - 7.00 334 516  -

2018 a 12-Jun 17 9.06  - 7.96 320 384  -

2018 a 12-Jul 21 12  - 9.00 299 325  -

2019 a 24-May 16 3.50 36 8.10 294 359 138

2019 a 4-Jun 20 4.08 45 7.13 442 486 110

2019 a 16-Jul 18 1.18 13 7.22 317 364 151

2019 a 29-Jul 25 1.87 21 7.66 639 645 163

Shading indicates a value that is not within the pH range of 6.5 to 9.0 (i.e., the range within pH changes are considered unrestricted for freshwater; BCMOECCS 2019a).

Shading indicates a DO concentration less than the instantaneous minimum for the protection of aquatic life stages other than buried embryo/alevin (i.e., 5 mg/L; BCMOECCS 2019a).

a Data collected by VAST Resource Solutions.

RG_MOUNTN

RG_RECON

Notes: ID = identifier; °C = degrees Celsius; mg/L = milligrams per litre; % = percent; µS/cm = microSiemens per centimetre; ORP = oxidation-reduction potential; mV = millivolts; - = not 
recorded/reported; DO = dissolved oxygen.

                   Shading indicates a DO concentration less than the long-term chronic BC WQG for the protection of aquatic life stages other than buried embryo/alevin (i.e., 8 mg/L) but greater than the 
5 mg/L instantaneous minimum guideline (BCMOECCS 2019a).

Bolded specific conductance values were calculated to represent data that were not recorded in the field.  Specific conductance was calculated from conductivity and temperature, based on the 
following equation: conductivity/(1+(0.02*(temperature-25))) (Solinst 2020).  When specific conductance was recorded and conductivity was not, the equation was rearranged and conductivity was 
calculated from specific conductance and temperature. The calculated conductivity values are bolded in the table.

RG_SLOUGHA

Reference

RG_GALLWY 

RG_PERCHEDA 

RG_USHAPE 

RG_LILSUZ 

RG_SLOUGHB 

RG_PICKERG

RG_BULRSH

RG_SHILL

RG_KIKOMUN

RG_GALLWY2

RG_HWY3



Exposure 
Type

Lentic Area ID Year Date
Measurement 

Depth
Temperature 

(°C)

Dissolved 
Oxygen 
(mg/L)

Dissolved 
Oxygen

 (%)
pH

Conductivity
 (µS/cm)

Specific 
Conductance 

(µS/cm)
ORP (mV)

2018 a 17-May - 4.80 12 - 6.30 399 670 -

2018 a 30-Jul - 8.00 11 - 8.00 315 477 -

2019 6-Sep - 9.00 9.84 99 8.03 203 299 368
2019 6-Sep - 8.80 9.80 97 8.16 199 294 370
2019 7-Sep - 9.40 10 106 7.98 205 299 286
2019 8-Sep - 9.10 9.75 99 8.03 203 298 275
2019 9-Sep - 8.10 11 109 8.04 191 289 294
2019 10-Sep - 8.10 8.67 86 7.57 195 295 314
2019 5-Sep - 18 17 212 7.21 295 343 309
2019 5-Sep - 17 19 231 7.36 271 326 351
2019 6-Sep - 14 11 127 7.63 266 340 340
2019 7-Sep - 11 13 137 7.60 260 357 305
2019 8-Sep - 12 11 125 7.62 259 351 265
2019 9-Sep - 12 9.81 107 7.69 245 332 271
2018 9-May - 4.37 9.12 69 7.37 210 346 -

2018 a 30-Jul - 21 10 - 8.00 340 370 -
2019 11-May Surface 11 9.45 84 8.28 295 406 -
2019 11-May Bottom 10 9.26 82 8.27 294 415 -
2019 15-May - 8.20 5.56 49 8.35 239 352 -

2019 a 16-May - 5.00 7.34 57 7.73 230 373 14
2019 20-May - 9.50 9.44 83 8.09 225 320 -
2019 20-May - 8.80 10 88 7.85 243 350 -
2019 21-May - 9.30 8.95 79 7.83 244 349 -
2019 22-May - 11 11 101 8.17 251 349 -
2019 23-May - 12 7.76 73 7.96 250 334 -

2019 a 20-Jun - 9.30 8.46 72 7.57 277 395 144

2019 a 23-Jul - 20 9.69 106 8.11 301 340 177

2019 a 7-Aug - 25 11 135 8.11 294 294 115
2019 5-Sep - 15 6.52 75 7.52 274 346 327
2019 5-Sep - 12 9.54 103 7.24 261 351 298
2019 5-Sep - 13 9.81 102 7.00 268 356 256
2019 5-Sep - 13 7.77 87 7.35 272 354 316
2019 7-Sep - 13 6.07 67 7.44 263 345 297
2018 9-May - 4.68 7.99 62 7.16 203 330 -

2018 a 30-Jul - 23 13 - 8.00 262 273 -
2019 11-May - 12 6.36 58 7.62 321 432 41

2019 a 16-May - 12 2.39 22 7.50 267 360 176
2019 20-May - 12 8.35 76 7.87 213 287 -

2019 a 20-Jun - 18 7.80 84 8.22 441 607 147

2019 a 23-Jul - 20 7.09 77 8.50 237 265 32

2019 a 6-Aug - 21 6.16 69 8.23 202 221 104
2019 5-Sep - 23 15 201 7.56 203 212 345
2019 5-Sep - 21 9.16 118 7.67 217 239 372
2019 5-Sep - 21 10 132 7.84 221 239 381
2019 6-Sep - 18 7.85 97 8.03 206 239 370
2019 6-Sep - 18 7.38 91 7.95 206 238 377
2019 6-Sep - 18 7.30 90 7.82 207 239 381

2019 a 16-May - 11 4.09 37 7.18 101 141 174

2019 a 20-Jun - 13 11 104 7.85 255 332 161

2019 a 23-Jul - 14 5.81 56 7.37 152 195 7.10

2019 a 6-Aug - 16 12 122 7.90 145 177 77
2019 5-Sep - 17 4.82 58 5.54 107 127 212
2019 5-Sep - 22 3.86 49 5.77 115 122 265
2019 6-Sep - 15 2.14 24 5.79 93 117 417

2019 a 16-May - 11 7.04 63 7.41 130 180 36

2019 a 20-Jun - 13 6.14 58 7.72 118 155 127
2019 a 23-Jul - 16 5.31 57 8.06 111 135 175

2019 a 7-Aug - 19 7.64 116 8.16 112 127 67

2019 a 16-May - 13 3.82 37 7.45 243 313 163

2019 a 20-Jun - 15 7.66 79 7.89 557 682 142

2019 a 23-Jul - 21 5.70 65 7.57 267 287 210

2019 a 29-Apr - 12 8.27 78 8.05 358 475 102

2019 a 17-Jun - 24 3.36 40 8.00 489 502 147

2019 a 16-Jul - 19 3.45 38 8.08 411 461 111

2019 a 30-Jul - 21 6.00 67 8.38 444 485 82

2019 a 29-Apr - 9.60 9.43 82 7.52 302 431 143

2019 a 17-Jun - 24 7.45 88 8.61 410 422 147

2019 a 16-Jul - 22 6.44 65 8.40 401 425 84

2019 a 30-Jul - 22 7.40 90 8.72 396 421 92

RG_NETTIE 2019 a 16-May - 13 2.71 26 6.46 32 41 28

Shading indicates a value that is not within the pH range of 6.5 to 9.0 (i.e., the range within pH changes are considered unrestricted for freshwater; BCMOECCS 2019a).

Shading indicates a DO concentration less than the instantaneous minimum for the protection of aquatic life stages other than buried embryo/alevin (i.e., 5 mg/L; BCMOECCS 2019a).

a Data collected by VAST Resource Solutions.

Notes: ID = identifier; °C = degrees Celsius; mg/L = milligrams per litre; % = percent; µS/cm = microSiemens per centimetre; ORP = oxidation-reduction potential; mV = millivolts; - = not 
recorded/reported; DO = dissolved oxygen.

                    Shading indicates a DO concentration less than the long-term chronic BC WQG for the protection of aquatic life stages other than buried embryo/alevin (i.e., 8 mg/L) but greater than 
the 5 mg/L instantaneous minimum guideline (BCMOECCS 2019a).

Table F.7: In Situ  Water Quality at Reference Lentic Areas Outside Management Unit 1 to 6, 2018 and 2019    

RG_FLSC 

RG_FLOX 

RG_FLM

RG_FL17

RG_FLA1

RG_BLRVR

RG_BORDD

Bolded specific conductance values were calculated to represent data that were not recorded in the field.  Specific conductance was calculated from conductivity and temperature, based on the 
following equation: conductivity/(1+(0.02*(temperature-25))) (Solinst 2020).  When specific conductance was recorded and conductivity was not, the equation was rearranged and conductivity was 
calculated from specific conductance and temperature. The calculated conductivity values are bolded in the table.

RG_SGCRK

RG_KISHB

RG_PICKLK

RG_BRNZLK

Reference



Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_LML RG_SDRCKW RG_UPGHC

8-May-18 16-Jul-19 11-Sep-19 11-May-18 31-Jul-18

Hardness (as CaCO3) mg/L - - - 129 176 177 198 183
pH, Field pH >6.5 or <9.0 - 7.31 7.47 7.88 8.13 7.77
pH, Lab pH >6.5 or <9.0 - 7.82 8.33 8.18 8.52 8.53
Total Suspended Solids mg/L - - - 12 3.10 <1.0 3.60 4.30
Total Dissolved Solids mg/L - - 1,000 154 203 205 296 196
Turbidity NTU - - - 24 1.19 0.220 3.40 1.02
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 4.18 11 10 6.56 6.15
Dissolved Oxygen-Field % - - - 39 97 93 60 63
Temperature-Field °C - - - 12 8.30 5.70 12 16
Alkalinity, Total (as CaCO3) mg/L - >20 - 112 143 134 189 176
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00730 0.0461 0.00900 0.0199 0.0237
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 0.180 <0.50 <0.50 19 <0.50
Fluoride h mg/L 1.20 to 1.90 - - 0.0890 0.214 0.242 0.399 0.146
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 0.0829 0.103 <0.0050 <0.0050
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.454 0.124 0.0630 0.767 0.792
Orthophosphate-Dissolved (as P) mg/L - - - 0.00550 0.0122 0.00400 <0.0010 0.00690
Phosphorus (P)-Total mg/L - - - 0.0326 0.0267 0.00980 0.0326 0.0209
Sulphate (SO4) h mg/L - 218 to 429 429 3.50 31 41 0.900 4.83
Total Organic Carbon mg/L - - - 12 1.87 0.74 13 14
Dissolved Organic Carbon mg/L - - - 9.86 1.82 0.81 13 13
Aluminum (Al) mg/L - - - 0.330 0.0176 0.0422 0.0106 0.374
Antimony (Sb) mg/L - 0.00900 - 0.000200 <0.00010 <0.00010 0.000250 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000480 0.000250 0.000160 0.000580 0.000210
Barium (Ba) mg/L - 1.00 - 0.0569 0.0390 0.0665 0.131 0.0419
Beryllium (Be) mg/L - 0.000130 0.0053 0.0000240 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 0.0130 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L - - - 0.0000541 0.0000113 0.0000186 0.0000299 0.0000440
Calcium (Ca) mg/L - - - 33 49 46 54 32
Chromium (Cr) mg/L - 0.001 0.005 0.000740 0.000260 0.000290 <0.00010 0.000260
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000190 0.000100 0.000100 0.000250 0.000100
Copper (Cu) mg/L - - - 0.000860 <0.00050 <0.00050 0.000800 0.00153
Iron (Fe) mg/L 1 - - 0.361 0.163 0.0300 0.0840 0.0920
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.000246 <0.000050 <0.000050 <0.000050 0.000392
Lithium (Li) mg/L - - - 0.00110 0.00660 0.00320 0.00140 0.00150
Magnesium (Mg) mg/L - - - 8.44 13 13 14 25
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00870 0.0363 0.000930 0.129 0.0104
Mercury (Hg) µg/L - 0.0200 - 0.00386 0.000720 0.000570 0.00220 0.000780
Molybdenum (Mo) mg/L 2 1 - 0.000885 0.000975 0.000899 0.00332 0.000501
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.00175 <0.00050 <0.00050 0.00185 <0.00050
Potassium (K) mg/L - - - 1.23 0.476 0.432 3.33 0.765
Selenium (Se) l µg/L - 2 - 0.228 1.41 1.83 0.153 0.125
Silicon (Si) mg/L - - - 4.51 2.34 2.16 7.79 1.67
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - 0.0000120 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 0.665 1.85 1.09 13 1.84
Strontium (Sr) mg/L - - - 0.0328 0.217 0.120 0.0619 0.0360
Thallium (Tl) mg/L - 0.000800 - 0.0000240 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.0000790 0.000815 0.000919 0.000736 0.000178
Vanadium (V) mg/L - - 0.120 0.00328 <0.00050 0.000540 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - 0.00630 <0.0030 <0.0030 <0.0030 0.0295
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - 0.0351 <0.0030 <0.0030 0.00700 0.00420
Antimony (Sb) mg/L - - - 0.000160 <0.00010 <0.00010 0.000220 <0.00010
Arsenic (As) mg/L - - - 0.000360 0.000240 0.000120 0.000610 0.000170
Barium (Ba) mg/L - - - 0.0639 0.0422 0.0648 0.139 0.0345
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 0.0120 <0.010 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.0000233 0.00000810 0.0000114 0.0000293 <0.0000050
Calcium (Ca) mg/L - - - 35 48 48 57 32
Chromium (Cr) mg/L - - - 0.000110 0.000170 0.000170 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 0.000210 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 0.000650 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0770 0.0420 <0.010 0.0610 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00100 0.00680 0.00370 0.00160 0.00110
Magnesium (Mg) mg/L - - - 9.87 13 14 13 25
Manganese (Mn) mg/L - - - 0.00288 0.0309 0.000270 0.0965 0.000360
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000910 0.00110 0.000881 0.00315 0.000571
Nickel (Ni) mg/L - - - 0.00125 <0.00050 <0.00050 0.00170 <0.00050
Potassium (K) mg/L - - - 1.43 0.528 0.500 3.30 0.429
Selenium (Se) mg/L - - - 0.000319 0.00145 0.00192 0.000144 0.000105
Silicon (Si) mg/L - - - 4.47 2.45 2.13 6.71 1.25
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 0.700 2.05 1.18 13 1.48
Strontium (Sr) mg/L - - - 0.0368 0.207 0.122 0.0620 0.0340
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.0000620 0.000750 0.000929 0.000667 0.000172
Vanadium (V) mg/L - - - 0.000720 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00160 <0.0010 <0.0010 <0.0010 0.00460

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

30-Jul-18 17-Jun-19 16-Sep-19 26-Jul-18 
b 17-Jun-19

Hardness (as CaCO3) mg/L - - - 219 129 229 387 451
pH, Field pH >6.5 or <9.0 - 7.92 7.69 8.29 9.33 8.59
pH, Lab pH >6.5 or <9.0 - 8.22 8.24 8.21 8.61 8.69
Total Suspended Solids mg/L - - - 1.70 1.30 <1.0 215 2.10
Total Dissolved Solids mg/L - - 1,000 298 148 284 399 450
Turbidity NTU - - - 3.39 0.61 0.51 37 1.30
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 11 12 10 12 11
Dissolved Oxygen-Field % - - - 107 92 97 160 112
Temperature-Field °C - - - 8.00 5.90 6.60 21 20
Alkalinity, Total (as CaCO3) mg/L - >20 - 132 100 137 234 295
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0599 0.0117 0.0161 0.0290 0.00590
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - <0.50 <0.50 <0.50 <0.50 0.500
Fluoride h mg/L 1.20 to 1.90 - - 0.288 0.233 0.299 0.174 0.174
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 2.15 0.891 2.21 <0.0050 0.0245
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 0.00420 <0.0010 0.00160 0.00110 <0.0010
Total Kjeldahl Nitrogen mg/L - - - <0.050 0.346 0.394 0.992 0.334
Orthophosphate-Dissolved (as P) mg/L - - - 0.00150 <0.0010 <0.0010 0.00240 <0.0010
Phosphorus (P)-Total mg/L - - - 0.00140 <0.0020 <0.0020 0.0744 0.00980
Sulphate (SO4) h mg/L - 218 to 429 429 89 36 100 144 164
Total Organic Carbon mg/L - - - 0.95 1.10 <0.50 11 7.12
Dissolved Organic Carbon mg/L - - - 0.53 1.06 <0.50 6.88 6.81
Aluminum (Al) mg/L - - - 0.0234 0.0144 0.00710 0.422 0.0186
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 <0.00010 0.000540 0.000440
Arsenic (As) mg/L 0.005 0.005 - 0.000150 <0.00010 <0.00010 0.00137 0.000710
Barium (Ba) mg/L - 1.00 - 0.0266 0.0158 0.0278 0.0235 0.0217
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 0.0000590 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 <0.010 <0.010 0.123 0.122
Cadmium (Cd) mg/L - - - 0.0000177 0.0000113 0.0000165 0.000190 0.00000990
Calcium (Ca) mg/L - - - 58 38 59 18 26
Chromium (Cr) mg/L - 0.001 0.005 0.000330 0.000100 0.000120 0.000820 0.000300
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000850 0.000190
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 0.00251 <0.00050
Iron (Fe) mg/L 1 - - 0.0500 0.0150 0.0190 1.16 0.0600
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 0.00112 <0.000050
Lithium (Li) mg/L - - - 0.00540 0.00270 0.00550 0.0340 0.0345
Magnesium (Mg) mg/L - - - 18 11 21 86 98
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00756 0.00302 0.00384 0.0893 0.0325
Mercury (Hg) µg/L - 0.0200 - <0.00050 <0.00050 <0.00050 0.000760 0.000700
Molybdenum (Mo) mg/L 2 1 - 0.000904 0.000579 0.000834 0.00324 0.00265
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000700 <0.00050 0.00248 0.00362 0.00178
Potassium (K) mg/L - - - 0.598 0.348 0.596 3.39 2.38
Selenium (Se) l µg/L - 2 - 16 4.77 15 2.67 1.77
Silicon (Si) mg/L - - - 1.41 1.09 1.52 0.840 0.500
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 0.0000330 <0.000010
Sodium (Na) mg/L - - - 0.541 0.336 0.559 3.95 4.96
Strontium (Sr) mg/L - - - 0.109 0.0794 0.128 0.0240 0.0437
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 0.0000370 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00103 0.000624 0.00107 0.00146 0.00157
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 0.00384 0.000660
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 0.0183 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 0.0114 0.00650
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 0.000510 0.000450
Arsenic (As) mg/L - - - <0.00010 <0.00010 <0.00010 0.000960 0.000710
Barium (Ba) mg/L - - - 0.0309 0.0177 0.0277 0.0128 0.0244
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 <0.010 0.105 0.116
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.0000116 0.0000110 0.0000165 <0.0000050 0.00000660
Calcium (Ca) mg/L - - - 56 35 58 16 26
Chromium (Cr) mg/L - - - <0.00010 <0.00010 0.000120 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 0.000240 0.000180
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 0.000680 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 <0.010 <0.010 0.0100 0.0250
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00570 0.00250 0.00520 0.0324 0.0313
Magnesium (Mg) mg/L - - - 20 10 20 84 94
Manganese (Mn) mg/L - - - 0.00530 0.00210 0.000270 0.00224 0.0171
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000834 0.000639 0.000868 0.00332 0.00285
Nickel (Ni) mg/L - - - 0.000660 <0.00050 0.000620 0.00172 0.00176
Potassium (K) mg/L - - - 0.626 0.356 0.583 3.58 2.57
Selenium (Se) mg/L - - - 0.0160 0.00480 0.0159 0.00309 0.00209
Silicon (Si) mg/L - - - 1.37 1.04 1.46 0.271 0.443
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 0.545 0.313 0.548 4.10 4.84
Strontium (Sr) mg/L - - - 0.102 0.0797 0.125 0.0225 0.0425
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000949 0.000630 0.00107 0.00136 0.00156
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 0.00118 0.000520
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 0.00400 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).  
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_FO10

8-May-18 
c 27-Jul-18 17-Jun-19 16-Sep-19 29-Jul-18

Hardness (as CaCO3) mg/L - - - 699 678 696 679 446
pH, Field pH >6.5 or <9.0 - 7.90 7.53 7.56 8.03 6.99
pH, Lab pH >6.5 or <9.0 - 8.30 8.14 8.38 8.24 8.50
Total Suspended Solids mg/L - - - 9.60 <1.0 <1.0 <1.0 13
Total Dissolved Solids mg/L - - 1,000 908 884 851 906 551
Turbidity NTU - - - 3.38 0.170 0.95 0.62 10
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 6.28 6.14 8.74 14 4.06
Dissolved Oxygen-Field % - - - 75 66 93 155 42
Temperature-Field °C - - - - 11 18 12 9.00
Alkalinity, Total (as CaCO3) mg/L - >20 - 324 261 325 319 257
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00890 0.00680 0.0103 0.0184 0.103
Bromide mg/L - - - <0.050 <0.050 <0.25 <0.25 <0.050
Chloride mg/L 600 150 - 6.25 6.66 6.50 6.40 <0.50
Fluoride h mg/L 1.20 to 1.90 - - 0.353 0.348 0.330 0.360 0.182
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0106 <0.0050 0.704 0.824 1.67
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0050 0.00890 0.0192
Total Kjeldahl Nitrogen mg/L - - - 0.362 0.0820 0.315 0.292 0.302
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 0.00690
Phosphorus (P)-Total mg/L - - - 0.0119 0.00170 <0.0020 0.00200 0.0277
Sulphate (SO4) h mg/L - 218 to 429 429 363 338 380 403 193
Total Organic Carbon mg/L - - - 3.84 2.09 1.88 1.60 5.06
Dissolved Organic Carbon mg/L - - - 4.22 2.18 1.87 1.36 3.81
Aluminum (Al) mg/L - - - 0.0182 <0.0030 <0.0030 <0.0030 0.214
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 0.000110 <0.00010 0.000380
Arsenic (As) mg/L 0.005 0.005 - 0.000300 <0.00010 0.000110 <0.00010 0.000370
Barium (Ba) mg/L - 1.00 - 0.0832 0.0574 0.0677 0.0563 0.0943
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0460 0.0330 0.0340 0.0290 0.0120
Cadmium (Cd) mg/L - - - 0.000170 0.000218 0.000600 0.000361 0.000135
Calcium (Ca) mg/L - - - 132 135 136 130 105
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 <0.00010 <0.00010 <0.00010 0.000380
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000990 0.000910 0.00101 0.000870 0.000300
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 0.00103
Iron (Fe) mg/L 1 - - 0.145 <0.010 0.0200 <0.010 0.394
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 <0.000050 0.000372
Lithium (Li) mg/L - - - 0.108 0.0928 0.0956 0.0851 0.0237
Magnesium (Mg) mg/L - - - 92 86 91 84 42
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.426 0.0111 0.229 0.0244 0.0643
Mercury (Hg) µg/L - 0.0200 - <0.00050 <0.00050 <0.00050 <0.00050 0.00239
Molybdenum (Mo) mg/L 2 1 - 0.00222 0.00261 0.00203 0.00210 0.00167
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.00509 0.00361 0.00529 0.00393 0.00349
Potassium (K) mg/L - - - 6.35 6.06 5.49 5.86 1.14
Selenium (Se) l µg/L - 2 - 0.0600 0.0870 1.97 0.595 8.95
Silicon (Si) mg/L - - - 2.67 2.84 2.10 2.89 2.33
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000020
Sodium (Na) mg/L - - - 7.60 6.53 7.01 6.42 1.46
Strontium (Sr) mg/L - - - 0.239 0.225 0.256 0.245 0.136
Thallium (Tl) mg/L - 0.000800 - 0.0000130 <0.000010 0.0000470 0.0000230 0.0000210
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00538 0.00601 0.00893 0.00846 0.00229
Vanadium (V) mg/L - - 0.120 0.000590 <0.00050 <0.00050 <0.00050 0.00124
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 0.0119
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 0.00540
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 0.000330
Arsenic (As) mg/L - - - 0.000160 <0.00010 0.000110 <0.00010 0.000210
Barium (Ba) mg/L - - - 0.0813 0.0617 0.0806 0.0584 0.0851
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0400 0.0330 0.0330 0.0290 0.0120
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.000129 0.000243 0.000518 0.000346 0.0000425
Calcium (Ca) mg/L - - - 138 135 133 132 106
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - 0.000840 0.000920 0.00100 0.000890 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 0.000540
Iron (Fe) mg/L 0.35 - 1.10 0.0270 <0.010 <0.010 <0.010 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.103 0.0949 0.0941 0.0839 0.0251
Magnesium (Mg) mg/L - - - 86 83 88 85 44
Manganese (Mn) mg/L - - - 0.149 0.00800 0.224 0.0212 0.00260
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00210 0.00273 0.00223 0.00210 0.00169
Nickel (Ni) mg/L - - - 0.00448 0.00370 0.00527 0.00398 0.00229
Potassium (K) mg/L - - - 6.19 6.34 5.32 6.02 1.16
Selenium (Se) mg/L - - - 0.0000770 0.0000860 0.00259 0.000685 0.00977
Silicon (Si) mg/L - - - 2.48 2.90 1.94 2.83 2.19
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 7.03 6.85 6.51 6.79 1.56
Strontium (Sr) mg/L - - - 0.236 0.237 0.246 0.245 0.133
Thallium (Tl) mg/L - - - <0.000010 <0.000010 0.0000420 0.0000240 0.0000120
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.00527 0.00608 0.00892 0.00890 0.00235
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00250 0.00180 0.00260 0.00200 0.00600

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening  (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_SFRR RG_FRWUCH RG_FRSCW

11-May-18 9-May-18 29-Jul-18 29-Jul-18 13-Jun-19

Hardness (as CaCO3) mg/L - - - 143 176 211 236 391
pH, Field pH >6.5 or <9.0 - 7.27 7.07 7.50 7.50 7.70
pH, Lab pH >6.5 or <9.0 - 8.31 8.27 8.57 8.51 8.32
Total Suspended Solids mg/L - - - <1.0 1.80 2.30 3.30 3.00
Total Dissolved Solids mg/L - - 1,000 221 224 267 280 465
Turbidity NTU - - - 0.430 2.96 2.47 8.58 1.44
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 8.74 3.42 5.27 6.75 8.97
Dissolved Oxygen-Field % - - - 66 28 60 88 79
Temperature-Field °C - - - 3.35 6.90 14 20 9.95
Alkalinity, Total (as CaCO3) mg/L - >20 - 130 161 209 232 172
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0110 0.0306 0.0352 0.139 0.0543
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 23 6.48 11 18 0.840
Fluoride h mg/L 1.20 to 1.90 - - 0.0590 0.0500 0.0940 0.146 0.198
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 <0.0050 <0.0050 <0.0050 11
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 0.00100 0.00160 <0.0010 <0.0010 0.0127
Total Kjeldahl Nitrogen mg/L - - - - 0.850 0.624 1.05 <0.050
Orthophosphate-Dissolved (as P) mg/L - - - 0.0785 0.00120 0.00270 0.0139 <0.0010
Phosphorus (P)-Total mg/L - - - 0.0993 0.0514 0.0268 0.0678 0.00450
Sulphate (SO4) h mg/L - 218 to 429 429 4.05 5.88 <0.30 <0.30 158
Total Organic Carbon mg/L - - - 6.91 14 12 16 0.85
Dissolved Organic Carbon mg/L - - - 6.86 9.39 12 15 0.99
Aluminum (Al) mg/L - - - 0.0111 0.0368 0.0420 0.0841 0.0280
Antimony (Sb) mg/L - 0.00900 - 0.000170 0.000230 <0.0010 0.000190 0.000170
Arsenic (As) mg/L 0.005 0.005 - 0.000430 0.000640 0.00140 0.00228 0.000140
Barium (Ba) mg/L - 1.00 - 0.0810 0.0827 0.106 0.132 0.0704
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 - <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.00050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 <0.010 <0.10 <0.010 <0.010
Cadmium (Cd) mg/L - - - 0.0000115 0.0000434 <0.000050 0.0000159 0.0000272
Calcium (Ca) mg/L - - - 40 47 53 63 88
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 0.000220 <0.0010 0.000160 0.000120
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000230 - 0.000660 0.000100
Copper (Cu) mg/L - - - 0.000660 0.00245 <0.0050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0540 0.200 0.640 1.22 0.0460
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 0.0000810 <0.00050 0.000186 0.0000590
Lithium (Li) mg/L - - - 0.00240 0.00170 <0.010 0.00730 0.0208
Magnesium (Mg) mg/L - - - 11 9.88 16 16 35
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.0103 0.160 0.118 0.293 0.00397
Mercury (Hg) µg/L - 0.0200 - 0.00150 0.00202 0.000660 0.00164 0.000790
Molybdenum (Mo) mg/L 2 1 - 0.000487 0.00110 0.00214 0.00270 0.00107
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000930 0.00185 <0.0050 0.00360 0.00128
Potassium (K) mg/L - - - 2.55 4.88 3.90 4.05 1.24
Selenium (Se) l µg/L - 2 - 0.731 0.355 <0.50 0.638 41
Silicon (Si) mg/L - - - 3.21 3.28 <1.0 1.67 1.68
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.00010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 11 4.65 7.40 11 1.40
Strontium (Sr) mg/L - - - 0.0434 0.0473 0.0660 0.0781 0.116
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.00010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.0010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000182 0.000329 0.000290 0.000437 0.00200
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.0050 0.00124 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - 0.00410 0.00740 <0.030 0.00490 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - 0.0161 <0.0030 <0.0030 0.00400 <0.0030
Antimony (Sb) mg/L - - - 0.000140 0.000170 0.000130 0.000180 0.000150
Arsenic (As) mg/L - - - 0.000390 0.000480 0.000810 0.00172 <0.00010
Barium (Ba) mg/L - - - 0.0813 0.0835 0.106 0.125 0.0716
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 0.0110 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.0000202 0.0000109 <0.0000050 0.00000600 0.0000220
Calcium (Ca) mg/L - - - 41 52 55 65 92
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 0.000120 0.000290 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - 0.000500 0.00204 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0720 0.0280 0.148 0.366 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00290 0.00180 0.00450 0.00750 0.0191
Magnesium (Mg) mg/L - - - 10 11 18 18 39
Manganese (Mn) mg/L - - - 0.000150 0.000690 0.0409 0.0368 0.000910
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000443 0.00108 0.00235 0.00278 0.00113
Nickel (Ni) mg/L - - - 0.000800 0.00173 0.00202 0.00351 0.00118
Potassium (K) mg/L - - - 2.41 5.51 4.50 4.46 1.28
Selenium (Se) mg/L - - - 0.000536 0.000294 0.000231 0.000674 0.0451
Silicon (Si) mg/L - - - 2.80 2.99 0.320 1.47 1.65
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 11 5.13 8.23 12 1.57
Strontium (Sr) mg/L - - - 0.0441 0.0493 0.0701 0.0764 0.119
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000179 0.000332 0.000280 0.000460 0.00213
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00110 0.00430 0.00250 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 

= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the 
minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_FWDEC RG_GHWFR

30-Jul-18 15-Sep-19 5-May-18 29-Jul-18 13-Jun-19

Hardness (as CaCO3) mg/L - - - 173 472 211 149 178
pH, Field pH >6.5 or <9.0 - 7.37 8.97 7.66 8.92 7.86
pH, Lab pH >6.5 or <9.0 - 8.40 8.11 8.38 8.42 8.35
Total Suspended Solids mg/L - - - <1.0 4.20 6.40 3.50 1.60
Total Dissolved Solids mg/L - - 1,000 198 719 234 177 181
Turbidity NTU - - - 0.160 2.92 2.78 1.93 1.55
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 5.56 11 9.33 3.65 8.50
Dissolved Oxygen-Field % - - - 53 107 90 50 90
Temperature-Field °C - - - 6.10 13 13 25 19
Alkalinity, Total (as CaCO3) mg/L - >20 - 140 117 186 136 163
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0126 0.0543 0.0218 0.0416 0.0179
Bromide mg/L - - - <0.050 <0.25 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - <0.50 50 0.450 <0.50 <0.50
Fluoride h mg/L 1.20 to 1.90 - - 0.249 0.120 0.153 0.242 0.203
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0905 0.0310 <0.0050 <0.0050 0.0320
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0050 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - <0.050 0.784 0.417 0.839 0.730
Orthophosphate-Dissolved (as P) mg/L - - - 0.00150 0.00420 <0.0010 0.00680 <0.0010
Phosphorus (P)-Total mg/L - - - 0.00250 0.0110 0.0230 0.0151 0.0120
Sulphate (SO4) h mg/L - 218 to 429 429 35 324 23 11 14
Total Organic Carbon mg/L - - - 1.04 11 5.56 14 10
Dissolved Organic Carbon mg/L - - - 1.07 12 4.89 13 9.49
Aluminum (Al) mg/L - - - <0.0030 0.0484 0.0697 0.0155 0.0204
Antimony (Sb) mg/L - 0.00900 - 0.000100 <0.00010 0.000120 0.000140 0.000120
Arsenic (As) mg/L 0.005 0.005 - <0.00010 0.000870 0.000350 0.000880 0.000630
Barium (Ba) mg/L - 1.00 - 0.0534 0.0299 0.0951 0.0410 0.0503
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 0.0300 <0.010 0.0120 0.0130
Cadmium (Cd) mg/L - - - 0.00000680 0.00000750 <0.00020 <0.00020 <0.00020
Calcium (Ca) mg/L - - - 46 93 55 17 27
Chromium (Cr) mg/L - 0.001 0.005 0.000140 0.000160 <0.00010 <0.00010 <0.00010
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000300 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - <0.010 0.195 0.356 0.133 0.139
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 0.0000740 0.0000700 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00400 0.0242 0.00290 0.00610 0.00590
Magnesium (Mg) mg/L - - - 12 56 16 24 24
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - <0.00010 0.0580 0.0685 0.0116 0.0177
Mercury (Hg) µg/L - 0.0200 - <0.00050 0.000680 0.00109 0.000700 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.000905 0.000930 0.000806 0.000530 0.000632
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 0.00223 <0.00050 0.000620 <0.00050
Potassium (K) mg/L - - - 0.380 1.58 1.02 0.564 0.202
Selenium (Se) l µg/L - 2 - 1.26 1.73 0.274 0.209 0.161
Silicon (Si) mg/L - - - 1.90 2.91 3.11 5.57 2.05
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 1.12 29 1.46 2.74 2.45
Strontium (Sr) mg/L - - - 0.117 0.332 0.0891 0.0544 0.0779
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000785 0.000503 0.000436 0.000210 0.000302
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 0.000920 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 0.00680 <0.0030 0.00480 <0.0030
Antimony (Sb) mg/L - - - <0.00010 0.000100 <0.00010 0.000120 <0.00010
Arsenic (As) mg/L - - - <0.00010 0.000780 0.000300 0.000830 0.000540
Barium (Ba) mg/L - - - 0.0575 0.0279 0.101 0.0417 0.0482
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 0.0340 <0.010 0.0120 0.0130
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.00000680 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 48 96 55 18 29
Chromium (Cr) mg/L - - - 0.000150 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 0.000240 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 0.0850 0.0720 0.0840 0.0360
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00440 0.0255 0.00300 0.00620 0.00530
Magnesium (Mg) mg/L - - - 13 56 18 25 26
Manganese (Mn) mg/L - - - <0.00010 0.0249 0.0134 0.00318 0.00133
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000833 0.000871 0.000786 0.000519 0.000566
Nickel (Ni) mg/L - - - <0.00050 0.00205 <0.00050 0.000560 <0.00050
Potassium (K) mg/L - - - 0.447 1.59 1.10 0.569 0.186
Selenium (Se) mg/L - - - 0.00141 0.00277 0.000260 0.000237 0.000151
Silicon (Si) mg/L - - - 2.09 2.90 2.86 5.60 2.00
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 1.26 31 1.72 2.72 2.55
Strontium (Sr) mg/L - - - 0.121 0.335 0.0913 0.0524 0.0777
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000815 0.000574 0.000449 0.000210 0.000312
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 0.000580 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; 
NTU = nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening  (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_GARD RG_REFF RG_WWER

8-May-19 
d 16-May-19 14-May-19 6-May-18 14-May-19

Hardness (as CaCO3) mg/L - - - 240 229 178 163 222
pH, Field pH >6.5 or <9.0 - 7.52 7.56 7.94 7.06 8.16
pH, Lab pH >6.5 or <9.0 - 8.35 8.42 8.25 8.31 8.34
Total Suspended Solids mg/L - - - 5.00 3.40 2.30 4.20 5.50
Total Dissolved Solids mg/L - - 1,000 238 227 196 192 235
Turbidity NTU - - - 3.16 2.76 0.92 1.15 1.33
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 6.00 4.32 6.43 3.65 7.49
Dissolved Oxygen-Field % - - - 68 39 65 37 84
Temperature-Field °C - - - 14 12 16 16 21
Alkalinity, Total (as CaCO3) mg/L - >20 - 214 202 165 157 193
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00680 0.0261 0.0205 0.0540 <0.0050
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - <0.50 <0.50 <0.50 0.230 <0.50
Fluoride h mg/L 1.20 to 1.90 - - 0.175 0.179 0.105 0.131 0.124
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 <0.0050 <0.0050 0.0243 <0.0050
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.413 0.730 0.579 0.321 0.550
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - 0.0153 0.0192 0.00700 0.00930 0.00890
Sulphate (SO4) h mg/L - 218 to 429 429 20 14 11 3.29 25
Total Organic Carbon mg/L - - - - 7.87 10 6.72 7.31
Dissolved Organic Carbon mg/L - - - - 7.26 8.69 5.81 6.22
Aluminum (Al) mg/L - - - 0.00580 0.00650 0.00780 0.00830 0.0130
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000360 0.000520 0.000290 0.000180 0.000240
Barium (Ba) mg/L - 1.00 - 0.113 0.0988 0.103 0.0923 0.135
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 0.0120 0.0110 <0.010 <0.010
Cadmium (Cd) mg/L - - - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Calcium (Ca) mg/L - - - 59 47 48 42 57
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 <0.00010 <0.00010 0.000150 0.000190
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.309 0.388 0.0560 0.0140 0.0220
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00480 0.00480 0.00650 0.00130 0.00120
Magnesium (Mg) mg/L - - - 24 24 12 11 19
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.0374 0.0369 0.00796 0.00403 0.00250
Mercury (Hg) µg/L - 0.0200 - <0.00050 0.000730 0.000650 0.000890 0.000710
Molybdenum (Mo) mg/L 2 1 - 0.000763 0.000526 0.000346 0.000824 0.00331
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.569 0.423 0.677 0.512 0.421
Selenium (Se) l µg/L - 2 - 0.0740 0.0930 0.110 0.344 0.728
Silicon (Si) mg/L - - - 0.790 1.28 2.53 3.72 2.76
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.50 2.43 5.00 1.36 1.26
Strontium (Sr) mg/L - - - 0.110 0.0959 0.166 0.0851 0.135
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000415 0.000284 0.0000630 0.000379 0.00110
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 0.000640 <0.00050 0.000660
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 0.00340 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000370 0.000500 0.000170 0.000180 0.000220
Barium (Ba) mg/L - - - 0.104 0.0978 0.0934 0.0988 0.120
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 0.0140 0.0110 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 <0.0000050 0.00000610 0.00000680
Calcium (Ca) mg/L - - - 57 47 51 45 58
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 0.000170 0.000130
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0540 0.137 0.0390 <0.010 0.0120
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00500 0.00490 0.00740 0.00140 0.00130
Magnesium (Mg) mg/L - - - 24 27 12 13 19
Manganese (Mn) mg/L - - - 0.000260 0.0111 0.00532 0.00273 0.00100
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000717 0.000590 0.000296 0.000858 0.00278
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.560 0.404 0.754 0.540 0.438
Selenium (Se) mg/L - - - 0.0000970 0.000162 0.000121 0.000434 0.000808
Silicon (Si) mg/L - - - 0.734 1.19 2.64 3.90 2.66
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.36 2.54 5.50 1.46 1.33
Strontium (Sr) mg/L - - - 0.0988 0.0941 0.153 0.0883 0.120
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000434 0.000280 0.0000600 0.000406 0.00107
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC 
observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

15-Jun-19 13-Sep-19 14-May-18 15-Jun-19

Hardness (as CaCO3) mg/L - - - 223 186 256 304
pH, Field pH >6.5 or <9.0 - 7.53 7.70 7.14 7.48
pH, Lab pH >6.5 or <9.0 - 8.35 8.33 8.44 8.40
Total Suspended Solids mg/L - - - 8.70 <1.0 2.10 14
Total Dissolved Solids mg/L - - 1,000 224 196 315 337
Turbidity NTU - - - 0.79 0.65 1.70 4.80
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 11 10 8.38 11
Dissolved Oxygen-Field % - - - 102 110 77 113
Temperature-Field °C - - - 12 14 12 16
Alkalinity, Total (as CaCO3) mg/L - >20 - 199 173 189 289
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0140 0.222 0.0106 0.0218
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - <0.50 <0.50 9.98 3.97
Fluoride h mg/L 1.20 to 1.90 - - 0.142 0.102 0.219 0.191
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.148 0.0240 0.00930 <0.0050
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.472 0.480 0.295 1.07
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 0.00110 0.00290 0.00360
Phosphorus (P)-Total mg/L - - - 0.0102 0.00260 0.0139 0.0323
Sulphate (SO4) h mg/L - 218 to 429 429 22 18 50 17
Total Organic Carbon mg/L - - - 2.29 2.52 3.73 13
Dissolved Organic Carbon mg/L - - - 2.30 2.69 3.43 12
Aluminum (Al) mg/L - - - 0.00520 0.00380 0.0112 0.0166
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 0.000190 0.000290
Arsenic (As) mg/L 0.005 0.005 - <0.00010 0.000110 0.000680 0.00185
Barium (Ba) mg/L - 1.00 - 0.145 0.108 0.0597 0.0971
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 <0.010 <0.010 0.0140
Cadmium (Cd) mg/L - - - 0.00000800 <0.00020 0.0000247 0.0000461
Calcium (Ca) mg/L - - - 58 44 74 93
Chromium (Cr) mg/L - 0.001 0.005 0.000410 0.000220 0.000170 0.000460
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000200 0.000220
Copper (Cu) mg/L - - - <0.00050 <0.00050 0.00109 0.00354
Iron (Fe) mg/L 1 - - <0.010 <0.010 0.115 0.187
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 0.000117
Lithium (Li) mg/L - - - 0.00110 0.00120 0.00190 0.00260
Magnesium (Mg) mg/L - - - 17 18 14 19
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.000680 0.000510 0.120 0.0415
Mercury (Hg) µg/L - 0.0200 - 0.00103 0.000650 0.000640 0.00162
Molybdenum (Mo) mg/L 2 1 - 0.00176 0.00202 0.00250 0.00863
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 <0.00050 0.00106 0.00273
Potassium (K) mg/L - - - 0.417 0.423 1.04 1.06
Selenium (Se) l µg/L - 2 - 1.18 0.658 1.16 0.800
Silicon (Si) mg/L - - - 3.16 4.49 2.01 6.91
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 0.0000160
Sodium (Na) mg/L - - - 1.19 1.26 3.69 3.59
Strontium (Sr) mg/L - - - 0.118 0.112 0.365 0.405
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000689 0.000657 0.00161 0.00455
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 0.000630
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 0.00790 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 0.000210 0.000300
Arsenic (As) mg/L - - - <0.00010 0.000110 0.000560 0.00197
Barium (Ba) mg/L - - - 0.138 0.113 0.0593 0.104
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 <0.010 0.0140
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 0.0000115 0.0000267
Calcium (Ca) mg/L - - - 60 44 78 91
Chromium (Cr) mg/L - - - 0.000330 0.000190 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 0.000160
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 0.000900 0.00311
Iron (Fe) mg/L 0.35 - 1.10 <0.010 <0.010 0.0280 0.0500
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00110 0.00120 0.00180 0.00250
Magnesium (Mg) mg/L - - - 18 18 15 19
Manganese (Mn) mg/L - - - 0.000470 0.000140 0.00150 0.00232
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00203 0.00199 0.00249 0.00939
Nickel (Ni) mg/L - - - <0.00050 <0.00050 0.000980 0.00260
Potassium (K) mg/L - - - 0.419 0.419 1.08 1.11
Selenium (Se) mg/L - - - 0.00119 0.000937 0.00132 0.00107
Silicon (Si) mg/L - - - 3.00 4.56 1.92 6.56
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 0.0000100
Sodium (Na) mg/L - - - 1.18 1.37 4.00 3.46
Strontium (Sr) mg/L - - - 0.120 0.112 0.381 0.394
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000745 0.000750 0.00169 0.00441
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 0.00120

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; 

< = less than; NTU = nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum 
DOC observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum 
alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening  (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_GHSCW 
e

30-Jul-18 3-Aug-18 
c 13-May-19 15-Jun-19 9-Sep-19

Hardness (as CaCO3) mg/L - - - 151 200 281 284 251
pH, Field pH >6.5 or <9.0 - 7.74 7.83 7.86 7.07 7.07
pH, Lab pH >6.5 or <9.0 - 8.39 8.27 8.29 8.34 8.38
Total Suspended Solids mg/L - - - 3.30 6.50 2.40 1.20 1.50
Total Dissolved Solids mg/L - - 1,000 162 227 256 284 273
Turbidity NTU - - - 1.05 1.84 3.13 0.94 1.75
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 9.19 10 5.86 5.60 6.53
Dissolved Oxygen-Field % - - - 101 110 60 50 61
Temperature-Field °C - - - 12 - 16 10 12
Alkalinity, Total (as CaCO3) mg/L - >20 - 134 195 250 268 236
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00980 0.0161 <0.0050 0.0112 0.00800
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - <0.50 1.07 0.910 2.21 1.44
Fluoride h mg/L 1.20 to 1.90 - - 0.175 0.252 0.228 0.241 0.240
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0495 <0.0050 <0.0050 0.00860 0.0410
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.762 0.0620 0.241 0.149 0.217
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 0.00240 <0.0010 <0.0010 0.00120
Phosphorus (P)-Total mg/L - - - 0.00580 0.00710 0.0210 0.00370 0.00720
Sulphate (SO4) h mg/L - 218 to 429 429 17 21 22 22 21
Total Organic Carbon mg/L - - - 1.52 3.60 2.29 2.21 3.35
Dissolved Organic Carbon mg/L - - - 1.13 3.31 1.92 2.08 2.53
Aluminum (Al) mg/L - - - 0.0179 0.0250 0.0110 0.00420 0.0260
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000120 0.000520 0.000650 0.000230 0.000530
Barium (Ba) mg/L - 1.00 - 0.0393 0.0882 0.132 0.142 0.119
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 0.0110 0.0100 0.0110 0.0130
Cadmium (Cd) mg/L - - - 0.00000910 <0.00020 <0.00020 <0.00020 0.00000560
Calcium (Ca) mg/L - - - 40 46 69 75 61
Chromium (Cr) mg/L - 0.001 0.005 0.000190 <0.00010 <0.00010 0.000160 0.000110
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000110 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0230 0.223 0.401 0.156 0.238
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 <0.000050 0.0000810
Lithium (Li) mg/L - - - 0.00160 0.00670 0.00640 0.00770 0.00800
Magnesium (Mg) mg/L - - - 8.80 23 26 24 27
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00340 0.0262 0.0558 0.0395 0.0208
Mercury (Hg) µg/L - 0.0200 - <0.00050 <0.00050 <0.00050 0.000890 0.000560
Molybdenum (Mo) mg/L 2 1 - 0.000947 0.000899 0.00109 0.000878 0.000909
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 <0.00050 0.000740 <0.00050 0.000550
Potassium (K) mg/L - - - 0.296 0.764 1.37 0.937 1.36
Selenium (Se) l µg/L - 2 - 0.681 0.304 0.298 0.317 0.291
Silicon (Si) mg/L - - - 1.49 3.51 2.46 3.41 4.59
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 0.0000290
Sodium (Na) mg/L - - - 0.534 2.42 2.71 3.55 3.06
Strontium (Sr) mg/L - - - 0.187 0.172 0.214 0.239 0.204
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000617 0.000768 0.00110 0.000891 0.000838
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 0.0319
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000100 0.000490 0.000510 0.000240 0.000490
Barium (Ba) mg/L - - - 0.0415 0.0925 0.109 0.140 0.112
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 0.0110 0.0110 0.0110 0.0120
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.00000690 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 43 43 71 73 59
Chromium (Cr) mg/L - - - 0.000180 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 0.0470 0.0550 0.0230 0.0330
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00180 0.00640 0.00690 0.00760 0.00740
Magnesium (Mg) mg/L - - - 10 23 25 25 26
Manganese (Mn) mg/L - - - 0.00104 0.000740 0.00850 0.00389 0.000510
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00101 0.000925 0.000913 0.000896 0.000897
Nickel (Ni) mg/L - - - <0.00050 <0.00050 0.000700 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.369 0.855 1.42 1.03 1.32
Selenium (Se) mg/L - - - 0.000826 0.000368 0.000392 0.000410 0.000409
Silicon (Si) mg/L - - - 1.69 3.37 2.32 3.29 4.45
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 0.623 2.48 2.90 3.53 2.99
Strontium (Sr) mg/L - - - 0.201 0.165 0.187 0.237 0.195
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000663 0.000810 0.00109 0.000875 0.000870
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 0.0136

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC 
observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening  (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_TPW

6-May-18 31-Jul-18 15-Jun-19 13-Sep-19 
b 14-May-18

Hardness (as CaCO3) mg/L - - - 335 228 203 144 222
pH, Field pH >6.5 or <9.0 - 8.54 7.20 8.04 9.25 7.37
pH, Lab pH >6.5 or <9.0 - 8.43 8.43 8.33 8.52 8.45
Total Suspended Solids mg/L - - - 6.10 7.10 2.20 8.00 4.50
Total Dissolved Solids mg/L - - 1,000 397 246 209 150 288
Turbidity NTU - - - 2.14 7.93 3.11 2.97 0.68
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 2.72 6.01 5.90 11 4.45
Dissolved Oxygen-Field % - - - 30 70 64 123 44
Temperature-Field °C - - - 20 24 20 13 15
Alkalinity, Total (as CaCO3) mg/L - >20 - 319 229 189 137 187
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0211 0.0272 0.0576 0.0178 0.0650
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 2.81 4.23 3.60 4.79 0.540
Fluoride h mg/L 1.20 to 1.90 - - 0.224 0.216 0.200 0.181 0.0930
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 <0.0050 0.0129 0.00530 <0.0050
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.304 0.704 0.620 0.709 1.05
Orthophosphate-Dissolved (as P) mg/L - - - 0.00330 0.00840 0.00160 0.00130 0.00450
Phosphorus (P)-Total mg/L - - - 0.0199 0.0211 0.0145 0.0262 0.0434
Sulphate (SO4) h mg/L - 218 to 429 429 35 5.90 18 4.87 18
Total Organic Carbon mg/L - - - 5.48 12 7.13 6.92 23
Dissolved Organic Carbon mg/L - - - 4.53 10 6.84 7.44 21
Aluminum (Al) mg/L - - - 0.00780 0.0298 0.00560 0.104 0.00830
Antimony (Sb) mg/L - 0.00900 - 0.000110 0.000160 0.000100 <0.00010 0.000100
Arsenic (As) mg/L 0.005 0.005 - 0.000900 0.00147 0.00120 0.000990 0.000380
Barium (Ba) mg/L - 1.00 - 0.102 0.114 0.0851 0.0350 0.0659
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0200 0.0170 0.0160 <0.010 0.0150
Cadmium (Cd) mg/L - - - <0.00020 0.0000112 <0.00020 0.0000197 0.00000580
Calcium (Ca) mg/L - - - 91 50 49 22 49
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 0.000190 <0.00010 0.000320 0.000120
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000250 0.000150 0.000170 0.000190 0.000100
Copper (Cu) mg/L - - - <0.00050 0.00132 <0.00050 0.000570 0.000580
Iron (Fe) mg/L 1 - - 0.394 1.40 0.675 0.443 0.0240
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 0.000104 <0.000050 0.000137 <0.000050
Lithium (Li) mg/L - - - 0.0117 0.00840 0.00570 0.00630 0.00150
Magnesium (Mg) mg/L - - - 22 25 21 22 19
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.113 0.185 0.128 0.0445 0.0195
Mercury (Hg) µg/L - 0.0200 - 0.00152 <0.00050 0.000980 0.000930 0.00241
Molybdenum (Mo) mg/L 2 1 - 0.00437 0.00181 0.00219 0.00199 0.000881
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000850 0.00124 0.00116 0.00154 <0.00050
Potassium (K) mg/L - - - 1.39 3.67 1.88 1.70 2.67
Selenium (Se) l µg/L - 2 - 0.200 0.253 0.220 0.230 0.140
Silicon (Si) mg/L - - - 5.81 1.65 1.22 0.370 9.17
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 0.0000140 <0.000010
Sodium (Na) mg/L - - - 4.05 5.78 3.23 3.88 2.23
Strontium (Sr) mg/L - - - 0.269 0.239 0.201 0.111 0.105
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 0.000120 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00231 0.000596 0.000851 0.000444 0.0000610
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 0.000520 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 0.0530 <0.0030 0.00470 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 0.00500 0.00590
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 0.000110
Arsenic (As) mg/L - - - 0.000750 0.00111 0.00113 0.000900 0.000350
Barium (Ba) mg/L - - - 0.102 0.105 0.0970 0.0326 0.0668
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0220 0.0160 0.0150 <0.010 0.0140
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 94 49 47 21 54
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 0.000100 0.000120 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 0.000530
Iron (Fe) mg/L 0.35 - 1.10 0.0710 0.120 0.210 0.106 0.0250
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.0128 0.00790 0.00550 0.00620 0.00150
Magnesium (Mg) mg/L - - - 24 26 21 22 21
Manganese (Mn) mg/L - - - 0.00262 0.000560 0.0142 0.00468 0.00337
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00444 0.00174 0.00224 0.00202 0.000848
Nickel (Ni) mg/L - - - 0.000840 0.000840 0.00113 0.00121 <0.00050
Potassium (K) mg/L - - - 1.57 2.59 1.97 1.71 3.10
Selenium (Se) mg/L - - - 0.000242 0.000283 0.000268 0.000225 0.000151
Silicon (Si) mg/L - - - 5.80 1.48 1.11 0.258 8.87
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.56 4.22 2.94 4.10 2.65
Strontium (Sr) mg/L - - - 0.268 0.231 0.192 0.110 0.107
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.00227 0.000581 0.000808 0.000485 0.0000610
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 0.00190 <0.0010 <0.0010 0.00180

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC 
observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_GLML

10-May-18 30-Jul-18 2-May-18 2-May-18 1-Aug-18

Hardness (as CaCO3) mg/L - - - 295 287 214 224 219
pH, Field pH >6.5 or <9.0 - 7.67 7.64 7.24 7.41 7.00
pH, Lab pH >6.5 or <9.0 - 8.54 8.61 8.55 8.51 8.25
Total Suspended Solids mg/L - - - <1.0 7.30 5.40 8.60 77
Total Dissolved Solids mg/L - - 1,000 345 314 246 283 267
Turbidity NTU - - - 0.290 0.61 1.31 2.34 17
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 7.34 6.31 2.04 3.77 1.39
Dissolved Oxygen-Field % - - - 63 82 16 34 14
Temperature-Field °C - - - 8.04 21 5.98 12 16
Alkalinity, Total (as CaCO3) mg/L - >20 - 226 268 239 234 232
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0132 0.0235 0.0351 0.0135 0.0890
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.25
Chloride mg/L 600 150 - 0.680 <0.50 0.660 0.890 <2.5
Fluoride h mg/L 1.20 to 1.90 - - 0.183 0.167 0.287 0.392 0.540
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 <0.0050 <0.0050 <0.0050 0.0620
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 0.00160 <0.0010 <0.0010 <0.0010 <0.0050
Total Kjeldahl Nitrogen mg/L - - - 0.286 0.643 0.908 1.04 3.34
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 <0.0010 0.0206 0.0411 0.00460
Phosphorus (P)-Total mg/L - - - 0.00320 0.00840 0.0729 0.0543 0.0821
Sulphate (SO4) h mg/L - 218 to 429 429 37 27 2.10 4.20 <1.5
Total Organic Carbon mg/L - - - 9.01 10 13 18 38
Dissolved Organic Carbon mg/L - - - 7.98 9.71 2.44 16 34
Aluminum (Al) mg/L - - - 0.00440 <0.0030 0.0175 0.00650 0.0117
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 0.000140 0.000200 0.000150
Arsenic (As) mg/L 0.005 0.005 - 0.000190 0.000120 0.000480 0.000740 0.00126
Barium (Ba) mg/L - 1.00 - 0.0596 0.0573 0.132 0.130 0.0961
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0100 0.0200 <0.010 <0.010 0.0120
Cadmium (Cd) mg/L - - - <0.00020 <0.00020 0.00000930 <0.00020 <0.00020
Calcium (Ca) mg/L - - - 65 53 45 52 40
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 <0.00010 0.000210 0.000370 <0.00010
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000100 0.000120
Copper (Cu) mg/L - - - <0.00050 <0.00050 0.00143 0.00120 <0.00050
Iron (Fe) mg/L 1 - - 0.0160 <0.010 0.0170 0.0170 0.337
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00780 0.0128 0.00390 0.00500 0.00740
Magnesium (Mg) mg/L - - - 25 29 19 19 30
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00614 0.00427 0.00690 0.0111 0.104
Mercury (Hg) µg/L - 0.0200 - <0.00050 0.000680 0.00125 0.00183 0.000560
Molybdenum (Mo) mg/L 2 1 - 0.000755 0.000294 0.00102 0.00141 0.000318
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 <0.00050 0.00117 0.000920 0.000600
Potassium (K) mg/L - - - 1.39 1.02 2.93 2.56 0.833
Selenium (Se) l µg/L - 2 - 0.108 0.116 0.183 0.409 0.185
Silicon (Si) mg/L - - - 6.11 6.96 8.69 12 1.48
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 3.02 2.98 3.02 4.06 3.58
Strontium (Sr) mg/L - - - 0.0915 0.103 0.156 0.159 0.180
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000198 0.000112 0.000824 0.00106 0.000526
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 0.00114 0.000740 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 0.000150 0.000190 0.000120
Arsenic (As) mg/L - - - 0.000150 0.000120 0.000510 0.000660 0.00114
Barium (Ba) mg/L - - - 0.0538 0.0637 0.137 0.141 0.0873
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0110 0.0220 <0.010 <0.010 0.0110
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 0.00000670 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 71 56 53 58 38
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 0.00112 0.000890 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0140 <0.010 <0.010 <0.010 0.0850
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00820 0.0147 0.00500 0.00560 0.00630
Magnesium (Mg) mg/L - - - 29 36 20 20 30
Manganese (Mn) mg/L - - - 0.00372 0.00364 0.000460 0.000770 0.000750
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000866 0.000310 0.00105 0.00137 0.000334
Nickel (Ni) mg/L - - - <0.00050 <0.00050 0.00108 0.000810 0.000540
Potassium (K) mg/L - - - 1.56 1.25 3.03 2.42 0.943
Selenium (Se) mg/L - - - 0.000102 0.0000840 0.000225 0.000389 0.000191
Silicon (Si) mg/L - - - 5.91 8.34 8.81 12 1.40
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 3.35 3.60 3.05 3.58 3.43
Strontium (Sr) mg/L - - - 0.0963 0.109 0.187 0.163 0.171
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000190 0.000120 0.000944 0.00107 0.000518
Vanadium (V) mg/L - - - <0.00050 <0.00050 0.000880 0.000650 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC 
observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum 
alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

8-May-19 12-Jun-19 2-May-18 5-Aug-18 12-Jun-19

Hardness (as CaCO3) mg/L - - - 194 241 169 164 162
pH, Field pH >6.5 or <9.0 - 6.98 7.63 7.28 8.43 8.24
pH, Lab pH >6.5 or <9.0 - 8.45 8.66 8.45 8.35 8.35
Total Suspended Solids mg/L - - - 19 <1.0 2.20 <1.0 17
Total Dissolved Solids mg/L - - 1,000 241 285 194 190 182
Turbidity NTU - - - 3.05 1.59 0.69 0.310 0.75
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 4.06 5.10 7.14 8.80 7.59
Dissolved Oxygen-Field % - - - 40 53 64 95 73
Temperature-Field °C - - - 11 16 10 19 13
Alkalinity, Total (as CaCO3) mg/L - >20 - 194 236 159 142 149
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0171 <0.0050 0.00580 0.00690 0.00750
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 0.840 <0.50 0.450 0.550 0.540
Fluoride h mg/L 1.20 to 1.90 - - 0.353 0.530 0.492 0.590 0.603
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 0.00630 <0.0050 0.0108 0.0216
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 1.32 1.36 0.384 0.199 0.177
Orthophosphate-Dissolved (as P) mg/L - - - 0.00400 <0.0010 0.00170 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - 0.0597 0.0234 0.0171 0.00200 0.00540
Sulphate (SO4) h mg/L - 218 to 429 429 <0.30 0.390 18 21 22
Total Organic Carbon mg/L - - - 26 6.34 7.16 2.80 1.55
Dissolved Organic Carbon mg/L - - - 25 6.33 6.78 2.90 1.52
Aluminum (Al) mg/L - - - 0.0175 0.0378 0.00440 0.0230 0.00520
Antimony (Sb) mg/L - 0.00900 - 0.000150 0.000160 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000880 0.00125 0.000480 0.000450 0.000380
Barium (Ba) mg/L - 1.00 - 0.109 0.0482 0.0499 0.0571 0.0566
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 0.0140 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L - - - 0.00000560 <0.00020 <0.00020 0.00000550 <0.00020
Calcium (Ca) mg/L - - - 52 48 38 35 36
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000130 0.000110 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.0010 <0.00050
Iron (Fe) mg/L 1 - - 0.0940 0.147 0.0130 0.0400 <0.010
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 0.0000610 <0.000050
Lithium (Li) mg/L - - - 0.00430 0.00520 0.00220 0.00290 0.00310
Magnesium (Mg) mg/L - - - 26 26 14 18 17
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00828 0.00652 0.00124 0.00228 0.00160
Mercury (Hg) µg/L - 0.0200 - 0.000700 <0.00050 0.00150 <0.00050 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.00198 0.00135 0.00164 0.00131 0.00129
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000680 0.000700 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 4.48 4.32 1.26 1.01 1.03
Selenium (Se) l µg/L - 2 - 0.132 0.197 0.183 0.320 0.311
Silicon (Si) mg/L - - - 0.770 1.16 3.77 2.26 2.47
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.18 4.93 1.60 1.73 1.81
Strontium (Sr) mg/L - - - 0.203 0.219 0.110 0.126 0.130
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00158 0.00145 0.00104 0.000808 0.000765
Vanadium (V) mg/L - - 0.120 <0.00050 0.000790 <0.00050 0.000530 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 0.00360 0.00370
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 0.0303 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - 0.000120 0.000170 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000830 0.00114 0.000470 0.000410 0.000350
Barium (Ba) mg/L - - - 0.0890 0.0528 0.0510 0.0555 0.0591
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 0.0140 <0.010 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 42 49 45 37 36
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - 0.000110 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0430 0.0620 0.0120 <0.010 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00330 0.00510 0.00240 0.00320 0.00300
Magnesium (Mg) mg/L - - - 22 29 14 18 18
Manganese (Mn) mg/L - - - 0.000510 0.000410 0.000450 0.000100 0.000130
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00149 0.00133 0.00172 0.00129 0.00129
Nickel (Ni) mg/L - - - 0.000540 0.000620 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 3.88 4.28 1.34 1.11 1.07
Selenium (Se) mg/L - - - 0.000148 0.000129 0.000169 0.000276 0.000210
Silicon (Si) mg/L - - - 0.606 1.12 3.84 2.24 2.40
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 3.77 4.93 1.54 1.93 1.85
Strontium (Sr) mg/L - - - 0.162 0.219 0.104 0.120 0.130
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.00130 0.00137 0.00112 0.000843 0.000781
Vanadium (V) mg/L - - - <0.00050 0.000610 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 0.00230 0.0144

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC 
observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_GRLK RG_LCHOB

14-Sep-19 9-May-19 
d 5-Aug-18 16-Jul-19

Hardness (as CaCO3) mg/L - - - 166 64 273 276
pH, Field pH >6.5 or <9.0 - 8.76 7.59 6.82 7.33
pH, Lab pH >6.5 or <9.0 - 8.39 7.92 8.40 8.40
Total Suspended Solids mg/L - - - <1.0 4.60 1.30 <1.0
Total Dissolved Solids mg/L - - 1,000 181 96 302 330
Turbidity NTU - - - 0.250 4.34 0.200 0.140
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 8.48 8.42 7.97 7.15
Dissolved Oxygen-Field % - - - 100 89 69 66
Temperature-Field °C - - - 16 18 8.79 12
Alkalinity, Total (as CaCO3) mg/L - >20 - 150 60 247 260
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00760 0.0268 0.00620 0.00860
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - <0.50 <0.50 14 16
Fluoride h mg/L 1.20 to 1.90 - - 0.608 0.0750 0.151 0.127
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 <0.0050 0.0855 0.0401
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.158 0.750 0.0870 <0.050
Orthophosphate-Dissolved (as P) mg/L - - - 0.00120 0.0687 0.00120 <0.0010
Phosphorus (P)-Total mg/L - - - 0.00260 0.144 0.00380 <0.0020
Sulphate (SO4) h mg/L - 218 to 429 429 21 0.430 25 24
Total Organic Carbon mg/L - - - 1.76 - 1.22 1.16
Dissolved Organic Carbon mg/L - - - 1.82 - 1.30 1.09
Aluminum (Al) mg/L - - - <0.0030 0.181 0.00730 <0.0030
Antimony (Sb) mg/L - 0.00900 - <0.00010 0.000130 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000400 0.000850 0.000100 <0.00010
Barium (Ba) mg/L - 1.00 - 0.0571 0.101 0.118 0.114
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 <0.010 0.0190 0.0200
Cadmium (Cd) mg/L - - - <0.00020 0.000174 0.0000143 0.0000127
Calcium (Ca) mg/L - - - 36 17 77 79
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 0.000390 <0.00010 <0.00010
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000170 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 0.00137 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - <0.010 0.296 <0.010 <0.010
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 0.000111 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00330 <0.0010 0.00980 0.0114
Magnesium (Mg) mg/L - - - 19 5.55 20 20
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.000280 0.0272 0.000110 0.000120
Mercury (Hg) µg/L - 0.0200 - <0.00050 0.00470 <0.00050 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.00147 0.000620 0.00138 0.00140
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 0.00106 <0.00050 <0.00050
Potassium (K) mg/L - - - 1.03 2.26 0.992 1.09
Selenium (Se) l µg/L - 2 - 0.271 0.122 0.783 0.601
Silicon (Si) mg/L - - - 2.21 2.57 4.04 4.06
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 0.0000230 <0.000010 <0.000010
Sodium (Na) mg/L - - - 1.73 0.713 9.50 9.92
Strontium (Sr) mg/L - - - 0.133 0.0556 0.305 0.321
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000757 0.0000430 0.000781 0.000859
Vanadium (V) mg/L - - 0.120 <0.00050 0.00128 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 0.0259 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 0.000110 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000420 0.000820 <0.00010 0.000100
Barium (Ba) mg/L - - - 0.0579 0.0943 0.124 0.117
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 0.0200 0.0200
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 0.000110 0.0000112 0.0000210
Calcium (Ca) mg/L - - - 35 17 77 80
Chromium (Cr) mg/L - - - <0.00010 0.000120 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 0.00104 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 0.130 <0.010 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00300 <0.0010 0.0107 0.0121
Magnesium (Mg) mg/L - - - 19 5.41 19 19
Manganese (Mn) mg/L - - - <0.00010 0.00125 <0.00010 0.000140
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00138 0.000578 0.00137 0.00135
Nickel (Ni) mg/L - - - <0.00050 0.000890 <0.00050 <0.00050
Potassium (K) mg/L - - - 1.04 2.18 1.17 1.19
Selenium (Se) mg/L - - - 0.000288 0.000169 0.000944 0.000667
Silicon (Si) mg/L - - - 2.25 2.28 4.00 4.06
Silver (Ag) mg/L - - - <0.000010 0.0000100 <0.000010 <0.000010
Sodium (Na) mg/L - - - 1.84 0.664 10 11
Strontium (Sr) mg/L - - - 0.126 0.0493 0.313 0.305
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000874 0.0000310 0.000781 0.000792
Vanadium (V) mg/L - - - <0.00050 0.000700 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 0.00160 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater 

than; < = less than; NTU = nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_ALE1 RG_CUPO RG_ERSCIM

8-Sep-19 5-May-18 16-Jun-19 3-May-18 17-Jul-19

Hardness (as CaCO3) mg/L - - - 283 189 386 285 244
pH, Field pH >6.5 or <9.0 - 6.54 8.17 7.95 7.86 7.63
pH, Lab pH >6.5 or <9.0 - 8.29 8.43 8.35 8.33 8.41
Total Suspended Solids mg/L - - - 1.40 16 <1.0 2.80 <1.0
Total Dissolved Solids mg/L - - 1,000 309 204 474 341 271
Turbidity NTU - - - 0.250 6.78 0.230 0.330 0.160
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 5.65 14 9.17 10 7.69
Dissolved Oxygen-Field % - - - 43 125 74 80 64
Temperature-Field °C - - - 3.49 12 6.40 7.15 7.70
Alkalinity, Total (as CaCO3) mg/L - >20 - 255 176 196 187 175
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00610 <0.0050 0.00610 0.0114 0.00850
Bromide mg/L - - - <0.050 <0.050 0.142 <0.050 <0.050
Chloride mg/L 600 150 - 18 2.36 19 3.02 1.50
Fluoride h mg/L 1.20 to 1.90 - - 0.124 0.115 0.207 0.188 0.164
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0629 <0.0050 5.58 3.07 2.09
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 0.0189 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.0500 0.269 0.325 0.329 0.206
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 0.00130 <0.0010 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - <0.0020 0.0423 <0.0020 <0.0020 <0.0020
Sulphate (SO4) h mg/L - 218 to 429 429 26 10 149 91 66
Total Organic Carbon mg/L - - - 1.19 4.15 0.85 1.43 0.61
Dissolved Organic Carbon mg/L - - - 0.82 2.84 1.01 0.95 0.58
Aluminum (Al) mg/L - - - 0.00880 0.320 0.00560 0.00410 <0.0030
Antimony (Sb) mg/L - 0.00900 - <0.00010 0.000130 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000140 0.000430 0.000110 <0.00010 <0.00010
Barium (Ba) mg/L - 1.00 - 0.139 0.0867 0.107 0.0978 0.0745
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0200 <0.010 0.0130 <0.010 <0.010
Cadmium (Cd) mg/L - - - 0.0000246 0.0000263 0.0000178 0.00000570 0.00000820
Calcium (Ca) mg/L - - - 79 49 96 66 65
Chromium (Cr) mg/L - 0.001 0.005 0.000340 0.000780 0.000220 0.00138 0.000210
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000210 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 0.000700 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0170 0.327 <0.010 0.0370 <0.010
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.000110 0.000311 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.0115 0.00150 0.0168 0.00750 0.00730
Magnesium (Mg) mg/L - - - 21 14 35 22 20
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.000640 0.0868 0.00148 0.00698 0.000230
Mercury (Hg) µg/L - 0.0200 - <0.00050 0.00117 <0.00050 <0.00050 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.00109 0.00216 0.000665 0.00109 0.00106
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000570 0.000620 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 1.14 0.592 1.04 0.749 0.525
Selenium (Se) l µg/L - 2 - 0.702 0.484 16 9.76
Silicon (Si) mg/L - - - 4.31 2.86 2.64 1.98 2.08
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - 0.0000220 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 11 2.21 4.94 2.83 2.55
Strontium (Sr) mg/L - - - 0.328 0.0947 0.273 0.251 0.242
Thallium (Tl) mg/L - 0.000800 - <0.000010 0.0000100 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000766 0.000573 0.00144 0.00105 0.00115
Vanadium (V) mg/L - - 0.120 <0.00050 0.00136 <0.00050 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - 0.00600 0.00520 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 0.0109 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - <0.00010 0.000270 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L - - - 0.118 0.0815 0.119 0.0925 0.0730
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0190 <0.010 0.0130 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.00000840 <0.0000050 0.0000155 0.00000610 0.00000740
Calcium (Ca) mg/L - - - 80 50 96 78 67
Chromium (Cr) mg/L - - - <0.00010 0.000310 <0.00010 <0.00010 0.000190
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 <0.010 <0.010 <0.010 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.0115 0.00120 0.0164 0.00750 0.00780
Magnesium (Mg) mg/L - - - 20 15 36 22 19
Manganese (Mn) mg/L - - - 0.000110 0.0186 0.000770 0.00287 0.000120
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00129 0.00219 0.000698 0.000983 0.000983
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 1.15 0.584 1.15 0.745 0.556
Selenium (Se) mg/L - - - 0.000852 0.000521 0.0277 0.0152 0.0106
Silicon (Si) mg/L - - - 4.27 2.43 2.59 1.65 2.13
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 11 2.48 4.83 2.80 2.75
Strontium (Sr) mg/L - - - 0.308 0.0935 0.261 0.257 0.227
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000764 0.000586 0.00137 0.00123 0.00104
Vanadium (V) mg/L - - - <0.00050 0.000610 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00100 <0.0010 0.00130 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC 
observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_PAIR

5-Sep-19 3-May-18 2-Aug-18 6-May-19 
c 13-Sep-19

Hardness (as CaCO3) mg/L - - - 228 322 234 270 264
pH, Field pH >6.5 or <9.0 - 7.09 7.55 7.69 7.57 7.70
pH, Lab pH >6.5 or <9.0 - 8.09 8.14 8.10 8.38 8.09
Total Suspended Solids mg/L - - - 2.60 8.40 2.20 2.00 3.60
Total Dissolved Solids mg/L - - 1,000 271 362 294 323 309
Turbidity NTU - - - 0.430 1.17 0.66 1.53 1.94
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 10 12 6.28 6.92 8.95
Dissolved Oxygen-Field % - - - 84 113 62 79 92
Temperature-Field °C - - - 7.25 12 15 - 11
Alkalinity, Total (as CaCO3) mg/L - >20 - 173 193 278 190 213
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00800 0.0161 0.0736 0.0351 0.0214
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 1.37 4.97 1.74 4.15 1.78
Fluoride h mg/L 1.20 to 1.90 - - 0.200 0.207 0.204 0.209 0.216
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 1.87 0.552 1.28 1.11 0.649
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 0.00120 0.00530 0.0124 0.00580 0.00450
Total Kjeldahl Nitrogen mg/L - - - 0.463 0.101 0.170 0.294 0.285
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 0.00260 <0.0010 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - 0.00290 0.00760 0.00290 0.00560 0.00670
Sulphate (SO4) h mg/L - 218 to 429 429 59 69 57 84 58
Total Organic Carbon mg/L - - - 1.21 3.15 1.61 1.39 1.40
Dissolved Organic Carbon mg/L - - - 0.73 1.27 1.49 1.07 1.44
Aluminum (Al) mg/L - - - 0.0245 0.0148 0.00820 0.00750 0.0206
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000180 0.000250 0.000320 0.000200 0.000230
Barium (Ba) mg/L - 1.00 - 0.0854 0.0938 0.0792 0.0785 0.0833
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 0.0180 0.0120 0.0140 0.0210
Cadmium (Cd) mg/L - - - 0.0000172 0.0000130 0.00000870 0.00000890 0.0000131
Calcium (Ca) mg/L - - - 60 79 64 74 69
Chromium (Cr) mg/L - 0.001 0.005 0.000260 0.000200 0.000160 0.000140 0.000130
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000120 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0570 0.134 0.127 0.196 0.150
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.000157 <0.000050 <0.000050 <0.000050 0.0000710
Lithium (Li) mg/L - - - 0.00810 0.0155 0.0105 0.0107 0.0151
Magnesium (Mg) mg/L - - - 20 25 20 21 21
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00138 0.0263 0.0377 0.0397 0.0237
Mercury (Hg) µg/L - 0.0200 - 0.000520 0.000570 <0.00050 <0.00050 0.000660
Molybdenum (Mo) mg/L 2 1 - 0.00107 0.00143 0.00122 0.00127 0.00140
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 0.000610 <0.00050 0.000660 <0.00050
Potassium (K) mg/L - - - 0.501 1.10 0.744 0.740 0.811
Selenium (Se) l µg/L - 2 - 9.25 6.42 7.31 8.27 5.13
Silicon (Si) mg/L - - - 2.16 3.42 2.83 2.28 3.30
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.46 6.45 2.80 3.68 3.72
Strontium (Sr) mg/L - - - 0.232 0.352 0.264 0.331 0.343
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000992 0.00128 0.000950 0.000979 0.000843
Vanadium (V) mg/L - - 0.120 0.000600 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 0.0102
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - <0.00010 0.000170 0.000260 0.000160 0.000210
Barium (Ba) mg/L - - - 0.0734 0.0913 0.0785 0.0757 0.0862
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 0.0180 0.0120 0.0140 0.0210
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 0.00000830 <0.0000050 0.00000520 <0.0000050
Calcium (Ca) mg/L - - - 61 89 64 74 70
Chromium (Cr) mg/L - - - 0.000170 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 <0.010 0.0340 0.0150 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00800 0.0162 0.0107 0.0107 0.0151
Magnesium (Mg) mg/L - - - 18 24 18 21 22
Manganese (Mn) mg/L - - - <0.00010 0.000170 0.00123 0.00745 0.00108
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00112 0.00137 0.00117 0.00130 0.00135
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 0.000520 <0.00050
Potassium (K) mg/L - - - 0.474 1.04 0.823 0.738 0.806
Selenium (Se) mg/L - - - 0.00920 0.00615 0.00690 0.0100 0.00621
Silicon (Si) mg/L - - - 2.04 2.97 2.80 2.21 3.13
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.17 5.94 2.73 3.49 3.75
Strontium (Sr) mg/L - - - 0.227 0.371 0.251 0.331 0.343
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000930 0.00138 0.000975 0.000946 0.000899
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 0.00680

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 

= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed among 
other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed 
among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_ERWCO RG_EREV

9-May-18 5-Aug-18 15-Jun-19 6-May-18 17-Jun-19

Hardness (as CaCO3) mg/L - - - 314 259 282 293 243
pH, Field pH >6.5 or <9.0 - 7.57 7.01 7.28 7.56 7.78
pH, Lab pH >6.5 or <9.0 - 8.47 8.38 8.32 8.35 8.34
Total Suspended Solids mg/L - - - 1.50 12 <1.0 4.50 3.00
Total Dissolved Solids mg/L - - 1,000 356 315 328 314 264
Turbidity NTU - - - 2.19 7.87 1.08 1.97 0.75
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 5.25 5.45 6.07 8.04 8.95
Dissolved Oxygen-Field % - - - 48 52 61 78 82
Temperature-Field °C - - - 11 14 16 14 12
Alkalinity, Total (as CaCO3) mg/L - >20 - 217 241 205 218 179
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0298 0.115 0.0487 0.0862 0.00560
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 2.47 0.800 2.48 2.44 1.74
Fluoride h mg/L 1.20 to 1.90 - - 0.195 0.264 0.206 0.218 0.194
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0884 0.0836 0.922 1.14 1.44
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 0.00860 0.00340 0.0200 0.0137 0.00270
Total Kjeldahl Nitrogen mg/L - - - 0.372 0.467 0.329 0.408 0.257
Orthophosphate-Dissolved (as P) mg/L - - - 0.0328 0.00790 <0.0010 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - 0.0410 0.0345 0.00420 0.0123 <0.0020
Sulphate (SO4) h mg/L - 218 to 429 429 70 41 91 63 65
Total Organic Carbon mg/L - - - 6.71 3.96 3.39 1.85 1.40
Dissolved Organic Carbon mg/L - - - 4.16 3.51 3.27 1.37 1.20
Aluminum (Al) mg/L - - - 0.00830 0.0230 0.00350 0.00990 0.00420
Antimony (Sb) mg/L - 0.00900 - 0.000180 <0.00010 <0.00010 0.000110 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000660 0.00119 0.000280 0.000380 <0.00010
Barium (Ba) mg/L - 1.00 - 0.119 0.129 0.0972 0.0910 0.0718
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0120 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L - - - 0.00000940 0.00000670 0.00000800 <0.00020 0.0000148
Calcium (Ca) mg/L - - - 83 74 82 75 65
Chromium (Cr) mg/L - 0.001 0.005 0.000150 0.000130 0.000600 <0.00010 0.000170
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000110 0.000250 0.000120 0.000190 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.157 1.46 0.177 0.408 <0.010
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 0.0000600 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00580 0.00670 0.00690 0.00530 0.00760
Magnesium (Mg) mg/L - - - 21 22 25 20 21
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.0857 0.209 0.0911 0.0624 0.00543
Mercury (Hg) µg/L - 0.0200 - 0.00132 0.00124 0.000710 <0.00050 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.00194 0.00124 0.000866 0.000994 0.00103
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000660 0.00120 0.000660 0.000820 <0.00050
Potassium (K) mg/L - - - 1.81 0.595 0.887 0.698 0.526
Selenium (Se) l µg/L - 2 - 4.58 2.39 9.00 6.25 9.47
Silicon (Si) mg/L - - - 4.66 2.48 1.28 2.00 2.09
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.37 2.25 3.01 2.22 2.28
Strontium (Sr) mg/L - - - 0.254 0.239 0.272 0.237 0.240
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00133 0.000763 0.000910 0.000872 0.00113
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - 0.000110 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000420 0.000730 0.000310 0.000330 0.000100
Barium (Ba) mg/L - - - 0.109 0.114 0.108 0.0930 0.0798
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 0.00000550 <0.0000050 0.00000660
Calcium (Ca) mg/L - - - 86 71 75 81 62
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 0.000100
Cobalt (Co) mg/L - - - <0.00010 0.000170 <0.00010 0.000150 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0680 0.238 0.0930 0.0590 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00590 0.00690 0.00650 0.00600 0.00750
Magnesium (Mg) mg/L - - - 24 20 23 22 21
Manganese (Mn) mg/L - - - 0.000630 0.147 0.0622 0.0502 0.00287
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00153 0.00119 0.000962 0.00102 0.00112
Nickel (Ni) mg/L - - - 0.000690 0.000940 0.000530 0.000870 <0.00050
Potassium (K) mg/L - - - 1.61 0.602 0.909 0.789 0.554
Selenium (Se) mg/L - - - 0.00459 0.00250 0.00929 0.00775 0.0100
Silicon (Si) mg/L - - - 3.09 2.31 1.19 2.03 2.03
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.64 2.24 2.75 2.57 2.23
Strontium (Sr) mg/L - - - 0.263 0.228 0.266 0.237 0.221
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.00124 0.000799 0.000952 0.000928 0.00116
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).

RG_ERW

Mine-exposed

Management Unit 4

Ph
ys

ica
l T

es
ts

An
ion

s, 
Nu

trie
nts

, a
nd

 O
rga

nic
 C

arb
on

To
tal

 M
eta

ls
Dis

so
lve

d M
eta

ls

Analyte Units

BC WQGs 
a

EVWQP Level 1 

Benchmarks/ 

Relevant Screening 

Values

Short Term 

Guidelines

Long Term Chronic 

Guidelines

15 of 33



Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_GO13

6-May-18 18-Jun-19 17-Jul-19 12-Sep-19 27-Jul-18

Hardness (as CaCO3) mg/L - - - 235 224 182 225 524
pH, Field pH >6.5 or <9.0 - 7.52 7.94 7.87 7.92 7.33
pH, Lab pH >6.5 or <9.0 - 8.36 8.26 8.38 8.20 8.27
Total Suspended Solids mg/L - - - 1.70 19 1.30 <1.0 16
Total Dissolved Solids mg/L - - 1,000 255 213 195 249 685
Turbidity NTU - - - 0.400 1.40 0.55 0.290 4.76
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 13 8.55 7.44 10 6.18
Dissolved Oxygen-Field % - - - 127 81 75 110 70
Temperature-Field °C - - - 15 13 15 13 15
Alkalinity, Total (as CaCO3) mg/L - >20 - 192 180 162 184 244
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - <0.0050 <0.0050 0.0191 0.0113 0.0140
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 4.16 1.87 1.45 2.40 14
Fluoride h mg/L 1.20 to 1.90 - - 0.240 0.165 0.245 0.255 0.194
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 0.0871 0.0108 0.0974 <0.0050
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 0.00110 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.120 <0.050 0.176 0.0780 0.169
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 <0.0010 0.00100 <0.0010 0.00300
Phosphorus (P)-Total mg/L - - - 0.00660 0.00270 0.00680 <0.0020 0.0476
Sulphate (SO4) h mg/L - 218 to 429 429 51 29 21 35 250
Total Organic Carbon mg/L - - - 1.84 0.68 2.36 <0.50 5.17
Dissolved Organic Carbon mg/L - - - 1.49 0.88 2.20 <0.50 2.12
Aluminum (Al) mg/L - - - 0.00390 0.0221 <0.0030 0.00560 0.0775
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000220 0.000150 0.000220 0.000160 0.000430
Barium (Ba) mg/L - 1.00 - 0.0642 0.0687 0.0544 0.0702 0.121
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 <0.010 <0.010 <0.010 0.0310
Cadmium (Cd) mg/L - - - 0.00000880 0.0000116 0.00000910 0.00000980 0.0000141
Calcium (Ca) mg/L - - - 64 55 50 59 119
Chromium (Cr) mg/L - 0.001 0.005 0.000180 0.000310 0.000160 0.000230 0.000140
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000100 0.000170
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0300 0.0460 0.0640 0.0340 0.665
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 <0.000050 0.000146
Lithium (Li) mg/L - - - 0.00410 0.00550 0.00490 0.00510 0.0297
Magnesium (Mg) mg/L - - - 17 16 15 16 57
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00342 0.0108 0.00741 0.00960 0.502
Mercury (Hg) µg/L - 0.0200 - <0.00050 <0.00050 <0.00050 <0.00050 0.000580
Molybdenum (Mo) mg/L 2 1 - 0.00112 0.00110 0.000965 0.00116 0.00147
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 <0.00050 <0.00050 <0.00050 0.000950
Potassium (K) mg/L - - - 0.433 0.506 0.389 0.517 2.00
Selenium (Se) l µg/L - 2 - 1.80 1.96 0.751 1.44 0.405
Silicon (Si) mg/L - - - 1.55 2.42 1.94 2.71 3.79
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 3.49 3.09 2.27 2.93 10
Strontium (Sr) mg/L - - - 0.182 0.172 0.151 0.184 0.580
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00138 0.00109 0.000991 0.000986 0.000826
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 0.00480
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000220 0.000130 0.000250 0.000150 0.000250
Barium (Ba) mg/L - - - 0.0651 0.0714 0.0510 0.0728 0.121
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 <0.010 <0.010 0.0310
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.00000540 0.00000640 0.00000680 0.00000630 <0.0000050
Calcium (Ca) mg/L - - - 66 61 51 62 115
Chromium (Cr) mg/L - - - 0.000200 0.000180 0.000120 0.000160 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0130 <0.010 0.0300 <0.010 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00440 0.00530 0.00470 0.00600 0.0295
Magnesium (Mg) mg/L - - - 17 17 13 17 57
Manganese (Mn) mg/L - - - 0.000590 0.00295 0.000440 0.00800 0.0572
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000793 0.00113 0.000903 0.00113 0.00146
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 0.000720
Potassium (K) mg/L - - - 0.482 0.495 0.366 0.611 2.14
Selenium (Se) mg/L - - - 0.00218 0.00178 0.000811 0.00162 0.000445
Silicon (Si) mg/L - - - 1.58 2.26 1.71 2.77 3.72
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 3.87 3.06 2.18 3.09 11
Strontium (Sr) mg/L - - - 0.186 0.187 0.146 0.195 0.610
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.00138 0.00108 0.000937 0.00103 0.000782
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

16-May-19 18-Jun-19 17-Jul-19 17-Jul-19 12-Sep-19

Hardness (as CaCO3) mg/L - - - 620 500 494 575 626
pH, Field pH >6.5 or <9.0 - 7.82 7.70 7.12 7.79 8.24
pH, Lab pH >6.5 or <9.0 - 8.35 8.04 8.32 8.38 8.27
Total Suspended Solids mg/L - - - 24 175 2.20 4.50 8.30
Total Dissolved Solids mg/L - - 1,000 761 534 599 764 810
Turbidity NTU - - - 32 8.10 2.35 6.54 17
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 5.85 1.05 0.790 7.16 8.38
Dissolved Oxygen-Field % - - - 54 10 7.80 72 87
Temperature-Field °C - - - 11 12 13 15 12
Alkalinity, Total (as CaCO3) mg/L - >20 - 220 278 313 214 221
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0134 0.0108 0.0155 0.0179 0.0190
Bromide mg/L - - - <0.25 <0.050 0.0530 <0.25 0.300
Chloride mg/L 600 150 - 26 14 16 28 42
Fluoride h mg/L 1.20 to 1.90 - - 0.170 0.116 0.162 0.100 0.190
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.983 <0.0050 <0.0050 0.931 1.01
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 0.00660 <0.0010 <0.0010 <0.0050 <0.0050
Total Kjeldahl Nitrogen mg/L - - - 0.251 0.185 0.204 0.305 0.323
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 0.00990 0.0215 <0.0010 0.00100
Phosphorus (P)-Total mg/L - - - 0.0243 0.142 0.0416 0.00770 0.0200
Sulphate (SO4) h mg/L - 218 to 429 429 342 178 193 351 332
Total Organic Carbon mg/L - - - 3.45 5.86 4.33 2.93 2.15
Dissolved Organic Carbon mg/L - - - 1.01 4.31 4.00 2.18 1.67
Aluminum (Al) mg/L - - - 0.320 0.0449 0.0102 0.0556 0.200
Antimony (Sb) mg/L - 0.00900 - 0.000750 <0.00010 <0.00010 0.000390 0.000400
Arsenic (As) mg/L 0.005 0.005 - 0.000360 0.000650 0.000380 0.000210 0.000340
Barium (Ba) mg/L - 1.00 - 0.100 0.147 0.134 0.0845 0.0999
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0240 0.0390 0.0410 0.0260 0.0280
Cadmium (Cd) mg/L - - - 0.0000372 0.00000710 <0.00020 0.00000790 0.0000213
Calcium (Ca) mg/L - - - 122 107 115 119 118
Chromium (Cr) mg/L - 0.001 0.005 0.000470 0.000190 <0.00010 0.000130 0.000370
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000260 0.000320 0.000100 0.000100 0.000210
Copper (Cu) mg/L - - - 0.000940 <0.00050 <0.00050 <0.00050 0.000660
Iron (Fe) mg/L 1 - - 0.425 1.66 0.236 0.0880 0.183
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.000307 0.0000650 <0.000050 <0.000050 0.000130
Lithium (Li) mg/L - - - 0.0273 0.0279 0.0299 0.0402 0.0403
Magnesium (Mg) mg/L - - - 66 50 54 76 75
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.0348 0.771 0.350 0.0181 0.0235
Mercury (Hg) µg/L - 0.0200 - 0.00370 0.00158 <0.00050 0.000680 0.00142
Molybdenum (Mo) mg/L 2 1 - 0.00241 0.000814 0.000423 0.00244 0.00241
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.00147 0.000580 0.000520 0.000980 0.00127
Potassium (K) mg/L - - - 2.01 1.53 0.745 1.74 2.24
Selenium (Se) l µg/L - 2 - 67 0.427 0.264 63 68
Silicon (Si) mg/L - - - 3.20 4.29 3.15 2.84 3.44
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 8.68 11 11 8.59 11
Strontium (Sr) mg/L - - - 0.356 0.568 0.682 0.406 0.483
Thallium (Tl) mg/L - 0.000800 - 0.0000170 <0.000010 <0.000010 0.0000130 0.0000140
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00351 0.000477 0.000413 0.00404 0.00328
Vanadium (V) mg/L - - 0.120 0.00120 0.000590 <0.00050 <0.00050 0.000970
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - 0.00480 <0.0030 <0.0030 <0.0030 0.00380
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - 0.00610 <0.0030 <0.0030 0.00620 0.00860
Antimony (Sb) mg/L - - - 0.000760 <0.00010 <0.00010 0.000360 0.000370
Arsenic (As) mg/L - - - 0.000230 0.000350 0.000340 0.000160 0.000170
Barium (Ba) mg/L - - - 0.0873 0.118 0.139 0.0812 0.0951
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0310 0.0370 0.0370 0.0240 0.0260
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 <0.0000050 <0.0000050 0.00000640
Calcium (Ca) mg/L - - - 129 112 111 113 124
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 0.000120
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 0.128 0.0550 0.0110 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.0276 0.0263 0.0271 0.0352 0.0442
Magnesium (Mg) mg/L - - - 72 54 53 71 77
Manganese (Mn) mg/L - - - 0.00429 0.00413 0.160 0.0120 0.0173
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00273 0.000712 0.000402 0.00221 0.00225
Nickel (Ni) mg/L - - - 0.00106 <0.00050 <0.00050 0.000850 0.00107
Potassium (K) mg/L - - - 1.91 1.41 0.727 1.66 2.61
Selenium (Se) mg/L - - - 0.0727 0.000272 0.000292 0.0665 0.0691
Silicon (Si) mg/L - - - 2.47 3.79 3.11 2.48 3.09
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 9.40 11 11 8.65 12
Strontium (Sr) mg/L - - - 0.376 0.607 0.646 0.373 0.473
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 0.0000150 0.0000120
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.00337 0.000448 0.000395 0.00355 0.00341
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 0.00120

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_GO13

17-Sep-19 7-May-18 27-Jul-18 13-May-19 18-Jun-19

Hardness (as CaCO3) mg/L - - - 570 318 294 371 366
pH, Field pH >6.5 or <9.0 - 8.07 7.74 7.87 8.20 8.13
pH, Lab pH >6.5 or <9.0 - 8.25 8.36 8.39 8.26 8.31
Total Suspended Solids mg/L - - - 6.70 20 4.60 7.30 13
Total Dissolved Solids mg/L - - 1,000 786 364 345 407 381
Turbidity NTU - - - 18 19 5.75 7.13 7.70
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 8.24 6.40 5.58 7.77 5.33
Dissolved Oxygen-Field % - - - 89 63 66 76 57
Temperature-Field °C - - - 12 15 22 14 19
Alkalinity, Total (as CaCO3) mg/L - >20 - 221 217 274 271 273
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0177 0.0251 0.0419 0.0697 0.0328
Bromide mg/L - - - <0.25 0.0630 0.0740 0.137 0.132
Chloride mg/L 600 150 - 35 16 12 27 27
Fluoride h mg/L 1.20 to 1.90 - - 0.180 0.207 0.326 0.396 0.237
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 1.01 0.00900 <0.0050 0.0498 0.0334
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0050 <0.0010 <0.0010 0.00300 0.00180
Total Kjeldahl Nitrogen mg/L - - - 0.288 0.327 0.345 <0.050 0.230
Orthophosphate-Dissolved (as P) mg/L - - - 0.00100 <0.0010 <0.0010 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - 0.0122 0.0165 0.00660 0.0127 0.00980
Sulphate (SO4) h mg/L - 218 to 429 429 342 70 60 86 69
Total Organic Carbon mg/L - - - 2.38 5.21 4.22 2.43 4.43
Dissolved Organic Carbon mg/L - - - 1.20 4.46 3.64 2.46 4.18
Aluminum (Al) mg/L - - - 0.120 0.130 0.0408 0.148 0.0647
Antimony (Sb) mg/L - 0.00900 - 0.000490 0.000210 0.000120 0.000220 0.000150
Arsenic (As) mg/L 0.005 0.005 - 0.000240 0.000400 0.00115 0.00114 0.00117
Barium (Ba) mg/L - 1.00 - 0.0843 0.119 0.330 0.543 0.492
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0250 0.0360 0.0340 0.0560 0.0600
Cadmium (Cd) mg/L - - - 0.0000236 0.0000179 0.0000133 0.0000266 0.0000225
Calcium (Ca) mg/L - - - 111 76 68 83 77
Chromium (Cr) mg/L - 0.001 0.005 0.000200 0.000250 <0.00010 0.000200 0.000200
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000160 0.000140 0.000100 0.000220 0.000200
Copper (Cu) mg/L - - - 0.000550 0.00100 <0.00050 0.000560 0.000570
Iron (Fe) mg/L 1 - - 0.191 0.202 0.741 0.814 0.798
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.000167 0.0000900 0.0000660 0.000126 0.000129
Lithium (Li) mg/L - - - 0.0348 0.0206 0.0241 0.0412 0.0438
Magnesium (Mg) mg/L - - - 72 27 34 41 36
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.0218 0.00764 0.0549 0.111 0.101
Mercury (Hg) µg/L - 0.0200 - 0.000980 0.00176 <0.00050 0.000550 0.00142
Molybdenum (Mo) mg/L 2 1 - 0.00227 0.00125 0.00440 0.00744 0.00653
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.00117 0.00169 0.000990 0.00223 0.00166
Potassium (K) mg/L - - - 2.05 1.63 1.33 3.74 2.73
Selenium (Se) l µg/L - 2 - 63 4.08 1.64 0.508 0.543
Silicon (Si) mg/L - - - 3.22 3.37 3.60 3.01 3.56
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 9.20 9.01 8.20 27 22
Strontium (Sr) mg/L - - - 0.445 0.378 0.349 0.719 0.565
Thallium (Tl) mg/L - 0.000800 - 0.0000130 <0.000010 0.0000130 0.0000160 0.0000190
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00341 0.000616 0.000561 0.000632 0.000542
Vanadium (V) mg/L - - 0.120 0.000640 0.000850 <0.00050 <0.00050 0.000560
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 0.00450 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - 0.00540 0.00620 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - 0.000470 0.000200 <0.00010 0.000200 0.000150
Arsenic (As) mg/L - - - 0.000180 0.000340 0.000780 0.000650 0.000650
Barium (Ba) mg/L - - - 0.0885 0.137 0.356 0.567 0.537
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0250 0.0330 0.0330 0.0540 0.0550
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 0.00000940 <0.0000050 0.0000113 0.00000700
Calcium (Ca) mg/L - - - 112 77 64 85 85
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - 0.000100 <0.00010 <0.00010 0.000120 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 0.000820 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 <0.010 0.0480 <0.010 0.0360
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.0353 0.0214 0.0236 0.0479 0.0404
Magnesium (Mg) mg/L - - - 71 30 33 38 38
Manganese (Mn) mg/L - - - 0.0166 0.000240 0.000550 0.0986 0.0229
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00243 0.00133 0.00451 0.00721 0.00686
Nickel (Ni) mg/L - - - 0.000890 0.00153 0.000900 0.00168 0.00130
Potassium (K) mg/L - - - 2.14 1.95 1.43 3.59 2.77
Selenium (Se) mg/L - - - 0.0669 0.00481 0.00189 0.000546 0.000539
Silicon (Si) mg/L - - - 3.04 3.14 3.51 2.71 3.17
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 9.46 9.05 8.41 23 22
Strontium (Sr) mg/L - - - 0.436 0.421 0.372 0.705 0.615
Thallium (Tl) mg/L - - - 0.0000100 <0.000010 0.0000110 0.0000140 0.0000170
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.00359 0.000652 0.000523 0.000618 0.000512
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 0.00150 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_SMCIM

12-Sep-19 17-Sep-19 15-May-19 5-Sep-19 5-Aug-18

Hardness (as CaCO3) mg/L - - - 297 283 294 223 176
pH, Field pH >6.5 or <9.0 - 7.94 7.96 8.07 7.35 7.00
pH, Lab pH >6.5 or <9.0 - 8.26 8.30 8.41 8.19 8.35
Total Suspended Solids mg/L - - - 4.90 2.00 2.90 2.90 <1.0
Total Dissolved Solids mg/L - - 1,000 321 330 319 258 200
Turbidity NTU - - - 9.44 7.19 1.09 0.82 0.99
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 5.77 7.97 9.20 13 6.27
Dissolved Oxygen-Field % - - - 61 86 85 126 61
Temperature-Field °C - - - 12 12 12 13 14
Alkalinity, Total (as CaCO3) mg/L - >20 - 275 224 191 187 169
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0536 0.0200 0.0314 0.0195 0.0275
Bromide mg/L - - - 0.102 0.108 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 17 18 7.44 7.15 <0.50
Fluoride h mg/L 1.20 to 1.90 - - 0.488 0.508 0.218 0.222 0.0990
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0123 0.0107 1.66 0.565 0.0191
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 0.0119 0.00770 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.156 0.122 0.328 0.242 0.149
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 0.00300
Phosphorus (P)-Total mg/L - - - 0.0150 0.00660 0.00530 0.00490 0.0140
Sulphate (SO4) h mg/L - 218 to 429 429 26 27 77 43 18
Total Organic Carbon mg/L - - - 2.74 2.04 0.88 1.64 2.45
Dissolved Organic Carbon mg/L - - - 2.48 1.80 0.60 1.40 2.33
Aluminum (Al) mg/L - - - 0.0461 0.0194 0.00930 0.0258 0.0177
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 0.000100 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.00131 0.00110 0.000210 0.000240 0.000260
Barium (Ba) mg/L - 1.00 - 0.643 0.591 0.0827 0.0828 0.119
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0380 0.0340 <0.010 <0.010 0.0170
Cadmium (Cd) mg/L - - - 0.0000138 0.00000940 0.0000118 0.0000105 <0.00020
Calcium (Ca) mg/L - - - 65 62 72 59 45
Chromium (Cr) mg/L - 0.001 0.005 0.000110 <0.00010 0.000290 0.000290 0.000130
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000180 0.000120 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.887 0.727 0.0460 0.0690 0.214
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.0000590 <0.000050 <0.000050 0.0000540 <0.000050
Lithium (Li) mg/L - - - 0.0326 0.0359 0.00840 0.00800 0.00960
Magnesium (Mg) mg/L - - - 32 31 23 19 14
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.140 0.0873 0.0109 0.00569 0.0207
Mercury (Hg) µg/L - 0.0200 - <0.00050 <0.00050 - <0.00050 0.000570
Molybdenum (Mo) mg/L 2 1 - 0.0103 0.00936 0.00134 0.00142 0.000536
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.00142 0.00154 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 2.73 2.95 0.865 0.723 0.407
Selenium (Se) l µg/L - 2 - 0.244 0.213 9.39 4.36 0.158
Silicon (Si) mg/L - - - 3.23 3.09 1.94 2.30 1.81
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 12 11 4.02 3.18 5.81
Strontium (Sr) mg/L - - - 0.399 0.412 0.219 0.205 0.264
Thallium (Tl) mg/L - 0.000800 - 0.0000110 0.0000110 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000274 0.000284 0.00142 0.00117 0.000207
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 0.000660 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - 0.00600 <0.0030 0.00310 <0.0030 0.00440
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000890 0.000810 0.000160 0.000170 0.000240
Barium (Ba) mg/L - - - 0.638 0.589 0.0949 0.0776 0.132
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0360 0.0340 <0.010 <0.010 0.0170
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 - <0.0000050 0.00000660 0.00000600 <0.0000050
Calcium (Ca) mg/L - - - 66 65 77 57 46
Chromium (Cr) mg/L - - - <0.00010 <0.00010 0.000190 0.000200 <0.00010
Cobalt (Co) mg/L - - - 0.000120 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0750 0.0490 0.0140 0.0110 0.0560
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.0381 0.0346 0.00790 0.00760 0.0105
Magnesium (Mg) mg/L - - - 32 30 25 19 15
Manganese (Mn) mg/L - - - 0.108 0.0507 0.00107 0.000240 0.000220
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00951 0.00955 0.00143 0.00138 0.000556
Nickel (Ni) mg/L - - - 0.00131 0.00128 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 3.11 3.12 0.968 0.737 0.509
Selenium (Se) mg/L - - - 0.000225 0.000183 0.0106 0.00462 0.000172
Silicon (Si) mg/L - - - 3.20 2.79 2.05 2.16 1.86
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 12 11 4.04 3.09 6.43
Strontium (Sr) mg/L - - - 0.387 0.416 0.244 0.203 0.280
Thallium (Tl) mg/L - - - 0.0000120 0.0000120 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000274 0.000282 0.00155 0.00109 0.000206
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00310 <0.0010 0.00240 0.00140 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; 
NTU = nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

21-May-19 
f 16-Jul-19 15-Sep-19 14-May-19 15-Sep-19

Hardness (as CaCO3) mg/L - - - 171 174 143 731 660
pH, Field pH >6.5 or <9.0 - 7.91 7.26 8.04 7.95 7.27
pH, Lab pH >6.5 or <9.0 - 8.21 8.35 8.15 8.32 8.05
Total Suspended Solids mg/L - - - 3.80 1.10 <1.0 4.30 <1.0
Total Dissolved Solids mg/L - - 1,000 184 192 167 883 884
Turbidity NTU - - - 4.08 0.87 0.68 2.23 1.89
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 7.07 8.52 8.80 8.14 12
Dissolved Oxygen-Field % - - - 59 82 90 72 124
Temperature-Field °C - - - 6.70 13 7.70 9.70 9.80
Alkalinity, Total (as CaCO3) mg/L - >20 - - 158 138 225 237
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - - 0.00610 0.00680 0.0467 0.0247
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.25 <0.25
Chloride mg/L 600 150 - <0.50 <0.50 <0.50 3.10 3.30
Fluoride h mg/L 1.20 to 1.90 - - 0.0890 0.0760 0.0850 0.170 <0.10
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.00670 <0.0050 <0.0050 4.21 0.514
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 0.0211 0.00670
Total Kjeldahl Nitrogen mg/L - - - <0.050 0.114 0.119 0.386 0.196
Orthophosphate-Dissolved (as P) mg/L - - - 0.00300 0.00110 0.00130 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - 0.00910 0.0141 0.00580 0.00760 0.00540
Sulphate (SO4) h mg/L - 218 to 429 429 20 16 20 488 470
Total Organic Carbon mg/L - - - 1.26 2.19 1.95 0.78 1.81
Dissolved Organic Carbon mg/L - - - 1.27 1.97 1.91 0.77 1.73
Aluminum (Al) mg/L - - - 0.0206 0.0154 0.00930 0.0361 0.0119
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 <0.00010 0.000270 0.000120
Arsenic (As) mg/L 0.005 0.005 - 0.000180 0.000280 0.000280 0.000310 0.000300
Barium (Ba) mg/L - 1.00 - 0.0871 0.0972 0.0870 0.0671 0.0766
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0110 0.0130 0.0170 0.0320 0.0570
Cadmium (Cd) mg/L - - - <0.00020 0.00000580 <0.00020 0.0000947 0.0000205
Calcium (Ca) mg/L - - - 52 45 34 160 159
Chromium (Cr) mg/L - 0.001 0.005 0.000250 0.000230 0.000110 0.000190 <0.00010
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.00100 0.000940
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0750 0.171 0.101 0.0430 0.0880
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 0.0000550 <0.000050
Lithium (Li) mg/L - - - 0.00570 0.00630 0.00860 0.0179 0.0192
Magnesium (Mg) mg/L - - - 13 13 15 77 64
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00451 0.0135 0.00303 0.00755 0.0138
Mercury (Hg) µg/L - 0.0200 - 0.000540 <0.00050 0.000610 0.000760 0.000690
Molybdenum (Mo) mg/L 2 1 - 0.000709 0.000766 0.000861 0.00125 0.000421
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 <0.00050 <0.00050 0.0143 0.00368
Potassium (K) mg/L - - - 0.490 0.656 0.878 2.14 1.62
Selenium (Se) l µg/L - 2 - 0.310 0.270 0.224 18 3.67
Silicon (Si) mg/L - - - 2.18 1.85 1.46 2.44 4.53
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 3.49 4.18 4.41 12 15
Strontium (Sr) mg/L - - - 0.216 0.232 0.263 0.636 0.924
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 0.0000170 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000279 0.000288 0.000247 0.00341 0.00125
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 0.000500 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 0.00800 <0.0030 0.00720 0.00310
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 0.00300 <0.0030 0.00390
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 0.000270 <0.00010
Arsenic (As) mg/L - - - 0.000110 0.000280 0.000290 0.000220 0.000270
Barium (Ba) mg/L - - - 0.0913 0.106 0.0880 0.0638 0.0825
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0110 0.0130 0.0160 0.0320 0.0550
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 0.00000500 <0.0000050 0.0000814 0.0000279
Calcium (Ca) mg/L - - - 47 47 34 166 160
Chromium (Cr) mg/L - - - 0.000130 <0.00010 0.000120 0.000130 0.000100
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 0.000830 0.00100
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 0.0380 0.108 <0.010 0.110
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00540 0.00660 0.00830 0.0190 0.0187
Magnesium (Mg) mg/L - - - 13 14 14 77 64
Manganese (Mn) mg/L - - - 0.000810 0.000170 0.00339 0.00543 0.0151
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000742 0.000643 0.000815 0.00114 0.000377
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 0.0140 0.00377
Potassium (K) mg/L - - - 0.504 0.771 0.810 2.28 1.63
Selenium (Se) mg/L - - - 0.000361 0.000295 0.000266 0.0197 0.00413
Silicon (Si) mg/L - - - 2.22 1.86 1.28 2.26 4.31
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 3.68 4.86 4.19 13 15
Strontium (Sr) mg/L - - - 0.225 0.218 0.251 0.573 0.905
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 0.0000160 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000276 0.000258 0.000251 0.00356 0.00125
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 0.00650 <0.0010 0.00580 0.00480

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 

= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC 
observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_MCIMCC

17-Sep-19 16-Jul-19 15-Sep-19 9-May-18 5-Aug-18

Hardness (as CaCO3) mg/L - - - 475 618 647 187 253
pH, Field pH >6.5 or <9.0 - 7.89 7.16 7.55 7.88 7.50
pH, Lab pH >6.5 or <9.0 - 8.12 8.32 8.07 8.34 8.14
Total Suspended Solids mg/L - - - 2.80 2.20 10 1.50 13
Total Dissolved Solids mg/L - - 1,000 702 928 915 236 346
Turbidity NTU - - - 2.09 0.70 2.61 1.19 2.15
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 13 6.01 9.29 12 10
Dissolved Oxygen-Field % - - - 139 56 99 104 92
Temperature-Field °C - - - 9.24 12 10 8.52 12
Alkalinity, Total (as CaCO3) mg/L - >20 - 126 272 287 147 125
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00660 0.0138 0.0373 0.0304 0.0261
Bromide mg/L - - - <0.25 0.127 <0.25 <0.050 <0.050
Chloride mg/L 600 150 - 3.50 64 29 3.04 1.11
Fluoride h mg/L 1.20 to 1.90 - - <0.10 0.107 0.130 0.174 0.151
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0260 1.12 1.42 0.244 0.155
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0050 0.00190 0.00890 0.0123 0.00570
Total Kjeldahl Nitrogen mg/L - - - 0.136 0.250 0.725 0.165 0.306
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 <0.0010 0.00140 <0.0010 0.00160
Phosphorus (P)-Total mg/L - - - 0.00670 0.00290 0.00920 0.00640 0.0103
Sulphate (SO4) h mg/L - 218 to 429 429 417 328 403 42 133
Total Organic Carbon mg/L - - - 1.43 1.82 1.52 2.99 3.68
Dissolved Organic Carbon mg/L - - - 1.35 1.65 1.42 3.19 3.59
Aluminum (Al) mg/L - - - 0.0143 0.0105 0.0840 0.0252 0.0327
Antimony (Sb) mg/L - 0.00900 - 0.000130 0.000110 0.000110 0.000100 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000290 0.000160 0.000330 0.000270 0.000260
Barium (Ba) mg/L - 1.00 - 0.0457 0.140 0.120 0.0688 0.0870
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0440 0.0400 0.0480 0.0140 0.0190
Cadmium (Cd) mg/L - - - 0.00000870 0.0000189 0.0000276 0.00000920 0.0000123
Calcium (Ca) mg/L - - - 104 168 164 51 66
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 0.000210 0.000240 0.000190 0.000190
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000220 0.000100 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0790 0.0180 0.0820 0.0510 0.0440
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 0.0000710 <0.000050 0.0000520
Lithium (Li) mg/L - - - 0.0157 0.0170 0.0174 0.00610 0.00820
Magnesium (Mg) mg/L - - - 54 55 62 18 24
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00109 0.00477 0.0124 0.00368 0.00318
Mercury (Hg) µg/L - 0.0200 - <0.00050 <0.00050 0.000690 0.000950 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.000497 0.000553 0.000562 0.000712 0.000620
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.00366 <0.00050 <0.00050 0.000670 <0.00050
Potassium (K) mg/L - - - 1.07 1.73 1.94 0.875 0.755
Selenium (Se) l µg/L - 2 - 2.62 5.15 6.44 1.34 1.89
Silicon (Si) mg/L - - - 4.07 2.77 3.49 1.70 1.37
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 14 41 29 5.86 6.97
Strontium (Sr) mg/L - - - 0.758 0.402 0.430 0.163 0.251
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00105 0.00189 0.00204 0.000830 0.000859
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 0.000570 0.000510 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 0.00340
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 0.00390 0.00310 <0.0030 <0.0030
Antimony (Sb) mg/L - - - 0.000100 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000300 0.000200 0.000280 0.000180 0.000230
Barium (Ba) mg/L - - - 0.0448 0.139 0.119 0.0601 0.0892
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0440 0.0390 0.0450 0.0120 0.0190
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.00000500 0.0000198 <0.0000050 <0.0000050 0.00000680
Calcium (Ca) mg/L - - - 105 162 160 50 63
Chromium (Cr) mg/L - - - <0.00010 0.000190 <0.00010 <0.00010 0.000270
Cobalt (Co) mg/L - - - 0.000180 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0250 <0.010 <0.010 <0.010 0.0120
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.0154 0.0168 0.0164 0.00540 0.00900
Magnesium (Mg) mg/L - - - 52 52 60 15 24
Manganese (Mn) mg/L - - - 0.000310 0.00435 0.00704 0.00143 0.000760
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000472 0.000513 0.000532 0.000658 0.000677
Nickel (Ni) mg/L - - - 0.00338 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 1.10 1.89 1.90 0.732 0.911
Selenium (Se) mg/L - - - 0.00266 0.00582 0.00786 0.00128 0.00241
Silicon (Si) mg/L - - - 3.76 2.76 3.13 1.46 1.27
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 14 45 28 4.83 7.48
Strontium (Sr) mg/L - - - 0.739 0.378 0.398 0.155 0.251
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.00104 0.00169 0.00208 0.000791 0.000878
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 0.00130 0.00110 0.00130

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_SLMICP RG_NLMICP RG_MIC2

18-Jun-18 17-Sep-19 10-May-18 10-May-18 8-Sep-19

Hardness (as CaCO3) mg/L - - - 202 262 63 182 226
pH, Field pH >6.5 or <9.0 - 7.89 8.04 7.46 8.20 7.86
pH, Lab pH >6.5 or <9.0 - 8.18 8.10 8.02 8.21 8.32
Total Suspended Solids mg/L - - - 70 <1.0 <1.0 10 9.40
Total Dissolved Solids mg/L - - 1,000 205 338 174 291 267
Turbidity NTU - - - 3.48 0.60 13 18 6.01
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 7.54 10 7.97 7.03 6.51
Dissolved Oxygen-Field % - - - 70 108 64 75 72
Temperature-Field °C - - - 13 11 5.89 18 12
Alkalinity, Total (as CaCO3) mg/L - >20 - 149 149 62 180 150
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00750 0.0238 0.0138 0.0134 0.00950
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 1.10 1.05 1.96 <0.50 1.04
Fluoride h mg/L 1.20 to 1.90 - - 0.133 0.171 0.0930 0.123 0.105
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 0.0885 <0.0050 0.00680 0.0437
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 0.00200 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - <0.050 0.163 0.188 0.489 0.171
Orthophosphate-Dissolved (as P) mg/L - - - 0.00110 <0.0010 0.0196 0.00610 0.00260
Phosphorus (P)-Total mg/L - - - 0.00920 0.00490 0.0330 0.114 0.0171
Sulphate (SO4) h mg/L - 218 to 429 429 42 131 2.74 10 81
Total Organic Carbon mg/L - - - 2.78 1.31 4.10 7.51 1.99
Dissolved Organic Carbon mg/L - - - 1.61 1.19 4.18 6.29 1.91
Aluminum (Al) mg/L - - - 0.0512 0.00450 0.555 0.0952 0.0728
Antimony (Sb) mg/L - 0.00900 - 0.000110 0.000110 0.000120 0.000120 0.000180
Arsenic (As) mg/L 0.005 0.005 - 0.000400 0.000220 0.000320 0.000500 0.000590
Barium (Ba) mg/L - 1.00 - 0.0675 0.0871 0.0797 0.107 0.132
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 0.0000240 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0170 0.0180 <0.010 0.0220 0.0130
Cadmium (Cd) mg/L - - - 0.0000153 0.00000650 0.0000298 0.0000655 0.0000343
Calcium (Ca) mg/L - - - 49 64 18 50 61
Chromium (Cr) mg/L - 0.001 0.005 0.000180 0.000100 0.000740 0.000430 <0.00010
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000150 0.000170 0.000150
Copper (Cu) mg/L - - - <0.00050 <0.00050 0.000880 0.00155 <0.00050
Iron (Fe) mg/L 1 - - 0.120 0.0320 0.391 0.165 0.274
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.0000700 <0.000050 0.000219 0.000115 0.000231
Lithium (Li) mg/L - - - 0.00740 0.00910 0.00160 0.00460 0.00600
Magnesium (Mg) mg/L - - - 17 23 4.48 13 19
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00585 0.00167 0.00303 0.0135 0.0191
Mercury (Hg) µg/L - 0.0200 - 0.00152 0.000520 0.00404 0.00585 0.00148
Molybdenum (Mo) mg/L 2 1 - 0.000803 0.000646 0.000226 0.00482 0.000898
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 0.000510 0.00121 0.00263 0.000800
Potassium (K) mg/L - - - 0.776 0.838 0.654 1.38 0.959
Selenium (Se) l µg/L - 2 - 1.43 1.94 0.353 0.413 1.46
Silicon (Si) mg/L - - - 1.78 2.09 3.82 4.49 2.11
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000020 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.48 4.61 2.56 2.75 3.30
Strontium (Sr) mg/L - - - 0.149 0.275 0.0421 0.229 0.173
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 0.0000150 0.0000930 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000927 0.000980 0.0000420 0.000598 0.000822
Vanadium (V) mg/L - - 0.120 0.000680 <0.00050 0.00187 0.000750 0.00120
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 0.00310 <0.0030 0.00430
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - 0.00310 <0.0030 0.132 <0.0030 0.00380
Antimony (Sb) mg/L - - - 0.000130 <0.00010 <0.00010 <0.00010 0.000170
Arsenic (As) mg/L - - - 0.000300 0.000210 0.000200 0.000440 0.000480
Barium (Ba) mg/L - - - 0.0599 0.0923 0.0822 0.109 0.129
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0160 0.0180 <0.010 0.0200 0.0110
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 0.0000209 0.0000252 0.00000540
Calcium (Ca) mg/L - - - 53 67 19 53 59
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00020 0.000170 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 0.000530 0.00100 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0210 0.0190 0.0990 <0.010 0.0620
Lead (Pb) mg/L - - - <0.000050 <0.000050 0.000132 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00650 0.00920 0.00150 0.00500 0.00560
Magnesium (Mg) mg/L - - - 17 23 4.17 12 19
Manganese (Mn) mg/L - - - 0.000390 0.000450 0.00183 0.000230 0.00104
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.000025 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00104 0.000667 0.000179 0.00458 0.000981
Nickel (Ni) mg/L - - - <0.00050 <0.00050 0.000750 0.00193 0.000580
Potassium (K) mg/L - - - 0.676 0.885 0.485 1.38 1.01
Selenium (Se) mg/L - - - 0.00160 0.00232 0.000290 0.000303 0.00143
Silicon (Si) mg/L - - - 1.59 1.96 2.85 3.82 1.83
Silver (Ag) mg/L - - - <0.000010 <0.000010 0.0000110 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.28 4.67 2.40 2.76 3.38
Strontium (Sr) mg/L - - - 0.165 0.278 0.0431 0.243 0.181
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 0.0000720 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000961 0.000993 0.0000340 0.000576 0.000733
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 0.000610 0.000590
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 0.00110 0.00160

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

6-May-18 5-Aug-18 
b

9-May-19 
d 18-Jun-19 9-Sep-19

Hardness (as CaCO3) mg/L - - - 253 221 230 217 219
pH, Field pH >6.5 or <9.0 - 6.77 6.34 7.96 7.88 7.80
pH, Lab pH >6.5 or <9.0 - 8.14 8.37 8.27 8.28 8.32
Total Suspended Solids mg/L - - - 2.20 <1.0 <1.0 1.50 <1.0
Total Dissolved Solids mg/L - - 1,000 308 297 262 220 263
Turbidity NTU - - - 0.200 0.150 0.210 0.310 0.69
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 6.73 8.18 9.23 9.48 8.10
Dissolved Oxygen-Field % - - - 51 71 74 93 85
Temperature-Field °C - - - 3.47 9.14 5.70 15 11
Alkalinity, Total (as CaCO3) mg/L - >20 - 211 187 176 161 174
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - <0.0050 0.0204 0.00980 0.0146 0.0753
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 9.09 2.44 5.79 4.14 2.56
Fluoride h mg/L 1.20 to 1.90 - - 0.147 0.159 0.151 0.0980 0.149
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.205 0.150 0.174 0.0263 0.0119
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.139 <0.050 0.0590 <0.050 0.232
Orthophosphate-Dissolved (as P) mg/L - - - 0.00230 0.00370 0.00280 <0.0010 0.00130
Phosphorus (P)-Total mg/L - - - 0.00390 0.00540 0.00410 0.00270 0.00510
Sulphate (SO4) h mg/L - 218 to 429 429 40 57 62 40 52
Total Organic Carbon mg/L - - - 2.22 0.95 - 1.72 1.87
Dissolved Organic Carbon mg/L - - - 2.05 1.10 - 1.49 1.22
Aluminum (Al) mg/L - - - <0.0030 <0.0030 0.00390 0.00370 0.0140
Antimony (Sb) mg/L - 0.00900 - 0.000130 0.000110 0.000110 0.000120 0.000130
Arsenic (As) mg/L 0.005 0.005 - 0.000160 0.000160 0.000150 0.000160 0.000190
Barium (Ba) mg/L - 1.00 - 0.162 0.169 0.153 0.138 0.158
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0150 0.0160 0.0140 0.0140 0.0170
Cadmium (Cd) mg/L - - - 0.0000313 0.0000317 0.0000312 0.0000184 0.0000263
Calcium (Ca) mg/L - - - 70 67 69 55 62
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 0.000130 0.000120 0.000130 <0.00010
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0140 0.0120 0.0130 0.0140 0.0480
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 <0.000050 <0.000050 <0.000050 0.0000700
Lithium (Li) mg/L - - - 0.00960 0.00920 0.00950 0.00890 0.00980
Magnesium (Mg) mg/L - - - 17 19 17 14 17
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00191 0.00172 0.00142 0.00187 0.00348
Mercury (Hg) µg/L - 0.0200 - 0.000740 <0.00050 <0.00050 0.000590 0.000710
Molybdenum (Mo) mg/L 2 1 - 0.000713 0.000817 0.000712 0.000796 0.000931
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.00130 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.921 0.998 0.884 0.839 1.15
Selenium (Se) l µg/L - 2 - 0.863 1.26 1.50 1.13 0.847
Silicon (Si) mg/L - - - 2.50 2.94 2.50 2.11 2.78
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 7.35 5.29 5.42 4.77 4.07
Strontium (Sr) mg/L - - - 0.299 0.285 0.277 0.232 0.260
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000612 0.000507 0.000562 0.000478 0.000551
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 0.00310
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 0.000100
Arsenic (As) mg/L - - - 0.000140 0.000140 0.000120 0.000130 0.000190
Barium (Ba) mg/L - - - 0.164 0.158 0.133 0.136 0.147
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0170 0.0160 0.0130 0.0190 0.0160
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.0000365 0.0000246 0.0000274 0.0000236 0.0000129
Calcium (Ca) mg/L - - - 73 62 66 61 60
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 0.000110 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 <0.010 <0.010 <0.010 0.0160
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.0102 0.00980 0.00960 0.00850 0.00930
Magnesium (Mg) mg/L - - - 18 16 16 16 17
Manganese (Mn) mg/L - - - 0.00174 0.00140 0.000890 0.000860 0.000560
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000724 0.000783 0.000661 0.000877 0.000846
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.977 1.02 0.848 0.871 1.10
Selenium (Se) mg/L - - - 0.000947 0.00141 0.00180 0.00122 0.00110
Silicon (Si) mg/L - - - 2.54 2.71 2.39 2.00 2.83
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 7.80 4.59 4.92 4.96 4.27
Strontium (Sr) mg/L - - - 0.308 0.272 0.253 0.259 0.248
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000605 0.000483 0.000581 0.000474 0.000589
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00200 <0.0010 0.00100 0.00330 0.00180

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_MIWW

15-Sep-19 3-Aug-18 15-May-19 16-Jul-19 5-Sep-19

Hardness (as CaCO3) mg/L - - - 220 374 413 382 443
pH, Field pH >6.5 or <9.0 - 8.32 7.31 7.65 7.84 7.99
pH, Lab pH >6.5 or <9.0 - 8.33 8.37 8.44 8.34 8.16
Total Suspended Solids mg/L - - - <1.0 6.30 4.40 30 26
Total Dissolved Solids mg/L - - 1,000 268 462 445 511 559
Turbidity NTU - - - 0.310 3.14 4.18 5.75 1.24
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 11 9.31 6.86 9.13 9.35
Dissolved Oxygen-Field % - - - 125 85 64 86 91
Temperature-Field °C - - - 15 11 12 12 8.70
Alkalinity, Total (as CaCO3) mg/L - >20 - 177 272 255 264 314
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00870 0.0259 0.00510 0.0152 0.0173
Bromide mg/L - - - <0.050 0.201 0.179 0.273 0.375
Chloride mg/L 600 150 - 2.71 37 33 41 50
Fluoride h mg/L 1.20 to 1.90 - - 0.145 0.183 0.177 0.155 0.178
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0105 0.548 0.518 0.676 0.902
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 0.00300 0.00510 0.00100 0.00300
Total Kjeldahl Nitrogen mg/L - - - 0.0920 0.338 0.395 0.416 0.381
Orthophosphate-Dissolved (as P) mg/L - - - 0.00110 0.00630 <0.0010 0.00350 0.00380
Phosphorus (P)-Total mg/L - - - 0.00290 0.0275 0.0172 0.0303 0.00690
Sulphate (SO4) h mg/L - 218 to 429 429 56 82 101 93 107
Total Organic Carbon mg/L - - - 1.06 3.47 2.06 3.11 1.67
Dissolved Organic Carbon mg/L - - - 1.03 1.82 1.49 1.45 1.31
Aluminum (Al) mg/L - - - 0.00600 0.0471 0.0559 0.0481 0.0162
Antimony (Sb) mg/L - 0.00900 - <0.00010 0.000150 0.000200 0.000180 0.000130
Arsenic (As) mg/L 0.005 0.005 - 0.000180 0.000250 0.000330 0.000200 0.000300
Barium (Ba) mg/L - 1.00 - 0.144 0.186 0.170 0.193 0.225
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0150 0.0230 0.0210 0.0240 0.0260
Cadmium (Cd) mg/L - - - 0.0000164 0.0000602 0.0000353 0.0000693 0.0000392
Calcium (Ca) mg/L - - - 61 97 95 108 117
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 0.000170 0.000200 0.000200 0.000120
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000110 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 0.000540 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0250 0.0890 0.0580 0.0870 0.0280
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 0.000162 0.000111 0.000113 <0.000050
Lithium (Li) mg/L - - - 0.00980 0.0212 0.0205 0.0244 0.0292
Magnesium (Mg) mg/L - - - 17 35 36 35 38
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00163 0.0136 0.0133 0.0242 0.00979
Mercury (Hg) µg/L - 0.0200 - <0.00050 0.000980 - 0.000830 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.000760 0.000885 0.000978 0.000806 0.000711
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 0.000740 0.00107 0.000810 0.000550
Potassium (K) mg/L - - - 0.982 1.67 1.86 1.90 1.96
Selenium (Se) l µg/L - 2 - 0.924 6.57 9.14 6.45 6.83
Silicon (Si) mg/L - - - 2.80 3.07 2.14 3.17 3.69
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.29 9.32 11 11 13
Strontium (Sr) mg/L - - - 0.271 0.252 0.230 0.273 0.299
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 0.0000130 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000470 0.000860 0.00104 0.00107 0.000982
Vanadium (V) mg/L - - 0.120 <0.00050 0.000620 0.000870 0.000600 0.000750
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 0.00450 0.0263 0.00350 0.00390
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 0.000120 0.000200 0.000140 0.000140
Arsenic (As) mg/L - - - 0.000160 0.000190 0.000250 0.000190 0.000210
Barium (Ba) mg/L - - - 0.146 0.180 0.176 0.194 0.216
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0160 0.0230 0.0200 0.0200 0.0270
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.00000990 0.0000134 0.0000100 0.0000175 0.0000134
Calcium (Ca) mg/L - - - 59 95 106 98 115
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 0.000120 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0110 <0.010 <0.010 <0.010 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00990 0.0220 0.0196 0.0212 0.0279
Magnesium (Mg) mg/L - - - 17 34 36 33 38
Manganese (Mn) mg/L - - - 0.000420 0.000260 0.000680 <0.00010 0.000340
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000743 0.000832 0.000978 0.000782 0.000734
Nickel (Ni) mg/L - - - <0.00050 0.000550 0.000860 <0.00050 0.000530
Potassium (K) mg/L - - - 0.983 1.80 1.98 1.81 2.06
Selenium (Se) mg/L - - - 0.00111 0.00701 0.0107 0.00643 0.00744
Silicon (Si) mg/L - - - 2.70 2.92 2.19 2.87 3.46
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.58 9.03 10 11 13
Strontium (Sr) mg/L - - - 0.263 0.234 0.241 0.250 0.309
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000548 0.000880 0.00117 0.000910 0.000940
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 0.0207 <0.0010 0.00220

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_ISLAND

5-Aug-18 9-May-19 
d 16-Jun-19 14-Sep-19 22-May-19

Hardness (as CaCO3) mg/L - - - 160 209 179 179 196
pH, Field pH >6.5 or <9.0 - 7.67 7.34 8.21 8.38 8.30
pH, Lab pH >6.5 or <9.0 - 8.26 8.13 8.33 8.27 8.25
Total Suspended Solids mg/L - - - 3.70 22 8.50 2.20 <1.0
Total Dissolved Solids mg/L - - 1,000 195 227 199 198 235
Turbidity NTU - - - 1.64 20 4.22 0.79 0.420
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 14 1.89 14 11 10
Dissolved Oxygen-Field % - - - 150 15 146 122 78
Temperature-Field °C - - - 18 6.70 18 12 5.90
Alkalinity, Total (as CaCO3) mg/L - >20 - 130 168 149 142 120
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0226 <0.0050 <0.0050 0.0336 0.00820
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride h mg/L 1.20 to 1.90 - - 0.103 0.0920 0.100 0.0840 0.125
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0186 <0.0050 0.00600 <0.0050 0.0388
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.145 0.722 0.223 0.251 0.0940
Orthophosphate-Dissolved (as P) mg/L - - - 0.00650 0.00110 <0.0010 0.00120 0.0163
Phosphorus (P)-Total mg/L - - - 0.0125 0.137 0.00560 0.00850 0.0169
Sulphate (SO4) h mg/L - 218 to 429 429 36 40 44 39 94
Total Organic Carbon mg/L - - - 3.23 - 2.50 1.70 1.78
Dissolved Organic Carbon mg/L - - - 3.54 - 2.48 1.94 1.77
Aluminum (Al) mg/L - - - 0.567 0.0833 0.0117 0.00880 0.00900
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000570 0.00117 0.000240 0.000280 0.000300
Barium (Ba) mg/L - 1.00 - 0.0852 0.134 0.0915 0.0886 0.0455
Beryllium (Be) mg/L - 0.000130 0.0053 0.0000240 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0180 0.0180 0.0200 0.0160 <0.010
Cadmium (Cd) mg/L - - - 0.0000373 0.0000276 <0.00020 <0.00020 <0.00020
Calcium (Ca) mg/L - - - 32 60 41 38 62
Chromium (Cr) mg/L - 0.001 0.005 0.000780 0.000160 <0.00010 <0.00010 0.000220
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000270 0.000270 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.0010 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.749 2.41 0.110 0.0990 0.0110
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.000642 0.000111 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00670 0.00760 0.00810 0.00650 0.00210
Magnesium (Mg) mg/L - - - 21 19 21 21 13
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.0204 0.0596 0.0102 0.00970 0.00131
Mercury (Hg) µg/L - 0.0200 - <0.00050 0.00220 <0.00050 <0.00050 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.00217 0.00303 0.00205 0.00166 0.00168
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.00103 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.431 1.29 0.477 0.577 0.236
Selenium (Se) l µg/L - 2 - 0.414 0.403 0.571 0.321 0.362
Silicon (Si) mg/L - - - 1.57 4.03 1.93 1.80 1.78
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 1.97 2.27 2.33 1.95 0.911
Strontium (Sr) mg/L - - - 0.313 0.369 0.387 0.325 0.893
Thallium (Tl) mg/L - 0.000800 - 0.0000190 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000434 0.000617 0.000479 0.000339 0.000258
Vanadium (V) mg/L - - 0.120 0.00146 <0.00050 <0.00050 <0.00050 0.000510
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - 0.00330 0.0194 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000320 0.000470 0.000260 0.000250 0.000260
Barium (Ba) mg/L - - - 0.0724 0.113 0.0993 0.0909 0.0455
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0180 0.0160 0.0190 0.0160 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 34 54 39 37 59
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 0.000180
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0440 0.0690 0.0450 0.0190 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00660 0.00750 0.00800 0.00640 0.00200
Magnesium (Mg) mg/L - - - 19 18 20 21 12
Manganese (Mn) mg/L - - - 0.000730 0.000250 0.000340 0.000250 0.000710
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00208 0.00291 0.00221 0.00159 0.00183
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.213 1.17 0.494 0.564 0.238
Selenium (Se) mg/L - - - 0.000502 0.000416 0.000735 0.000423 0.000320
Silicon (Si) mg/L - - - 0.697 3.55 1.78 1.78 1.82
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.05 2.02 2.21 2.09 1.02
Strontium (Sr) mg/L - - - 0.292 0.337 0.357 0.326 1.01
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000424 0.000592 0.000457 0.000394 0.000287
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for 
nickel). Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

7-May-19 19-Jun-19 18-Jul-19 15-Sep-19

Hardness (as CaCO3) mg/L - - - 128 168 125 177
pH, Field pH >6.5 or <9.0 - 7.00 7.56 7.78 7.77
pH, Lab pH >6.5 or <9.0 - 8.20 8.16 8.20 8.22
Total Suspended Solids mg/L - - - 9.20 14 18 42
Total Dissolved Solids mg/L - - 1,000 186 182 163 210
Turbidity NTU - - - 4.88 6.42 28 30
Dissolved Oxygen-Field mg/L <5.00 <8.00 - - 7.14 7.95 7.63
Dissolved Oxygen-Field % - - - 79 71 76 79
Temperature-Field °C - - - 15 16 13 11
Alkalinity, Total (as CaCO3) mg/L - >20 - 120 148 115 166
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0151 0.0241 0.0203 0.0857
Bromide mg/L - - - 0.168 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 13 0.920 6.40 <0.50
Fluoride h mg/L 1.20 to 1.90 - - 0.0650 0.0510 0.0640 0.0600
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 <0.0050 0.0292 0.0158
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.547 0.413 0.778 0.342
Orthophosphate-Dissolved (as P) mg/L - - - 0.00260 0.00530 0.00420 0.00680
Phosphorus (P)-Total mg/L - - - 0.0470 0.0347 0.0407 0.0225
Sulphate (SO4) h mg/L - 218 to 429 429 0.570 2.26 5.76 21
Total Organic Carbon mg/L - - - 10 10 7.44 2.64
Dissolved Organic Carbon mg/L - - - 9.02 9.24 7.35 2.47
Aluminum (Al) mg/L - - - 0.0957 0.150 0.780 0.260
Antimony (Sb) mg/L - 0.00900 - 0.000180 <0.00010 0.000110 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000690 0.000880 0.000650 0.000340
Barium (Ba) mg/L - 1.00 - 0.0770 0.0972 0.0881 0.0861
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 0.0000390 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0140 0.0130 0.0140 0.0240
Cadmium (Cd) mg/L - - - 0.0000126 0.0000171 0.0000614 0.0000205
Calcium (Ca) mg/L - - - 47 52 41 52
Chromium (Cr) mg/L - 0.001 0.005 0.000190 0.000200 0.000760 0.000360
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000200 0.000200 0.000120 0.000150
Copper (Cu) mg/L - - - <0.00050 0.000510 0.00110 <0.00050
Iron (Fe) mg/L 1 - - 0.756 0.658 0.446 0.539
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.000116 0.000174 0.000431 0.000200
Lithium (Li) mg/L - - - 0.00410 0.00460 0.00490 0.00950
Magnesium (Mg) mg/L - - - 7.07 7.01 6.46 12
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.0215 0.0270 0.00932 0.0297
Mercury (Hg) µg/L - 0.0200 - 0.00208 0.00134 0.00306 0.00143
Molybdenum (Mo) mg/L 2 1 - 0.000668 0.000392 0.000687 0.000703
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000790 0.00111 0.000850 0.000570
Potassium (K) mg/L - - - 0.743 0.101 0.206 0.862
Selenium (Se) l µg/L - 2 - 0.133 0.277 0.210 0.231
Silicon (Si) mg/L - - - 7.08 2.35 3.48 3.76
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 0.0000130 <0.000010
Sodium (Na) mg/L - - - 2.04 0.478 0.603 3.12
Strontium (Sr) mg/L - - - 0.176 0.164 0.164 0.230
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 0.0000170 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.0000860 0.000103 0.000366 0.000206
Vanadium (V) mg/L - - 0.120 <0.00050 0.000920 0.00193 0.000780
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 0.00310 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - 0.00490 0.00790 0.0854 0.00500
Antimony (Sb) mg/L - - - 0.000140 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000530 0.000750 0.000540 0.000250
Barium (Ba) mg/L - - - 0.0635 0.0961 0.0693 0.0908
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0100 0.0130 0.0130 0.0240
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 <0.0000050 0.0000134 <0.0000050
Calcium (Ca) mg/L - - - 41 55 40 50
Chromium (Cr) mg/L - - - <0.00010 <0.00010 0.000130 <0.00010
Cobalt (Co) mg/L - - - <0.00010 0.000100 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.127 0.325 0.0920 0.116
Lead (Pb) mg/L - - - <0.000050 0.0000690 0.000106 <0.000050
Lithium (Li) mg/L - - - 0.00350 0.00420 0.00430 0.00910
Magnesium (Mg) mg/L - - - 6.46 7.39 5.99 13
Manganese (Mn) mg/L - - - 0.000320 0.00296 0.00281 0.00644
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000607 0.000376 0.000692 0.000645
Nickel (Ni) mg/L - - - 0.000520 0.000620 0.000520 <0.00050
Potassium (K) mg/L - - - 0.664 <0.050 <0.050 0.777
Selenium (Se) mg/L - - - 0.000121 0.000287 0.000362 0.000296
Silicon (Si) mg/L - - - 6.22 2.04 2.52 3.11
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.00 0.442 0.524 3.16
Strontium (Sr) mg/L - - - 0.158 0.173 0.150 0.218
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.0000780 0.0000980 0.000319 0.000206
Vanadium (V) mg/L - - - <0.00050 <0.00050 0.000620 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; 

< = less than; NTU = nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum 
DOC observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum 
alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

3-May-18 26-Jul-18 8-May-19 5-Aug-18 18-Jul-19

Hardness (as CaCO3) mg/L - - - 344 257 250 178 194
pH, Field pH >6.5 or <9.0 - 7.44 7.21 8.05 7.27 7.91
pH, Lab pH >6.5 or <9.0 - 8.08 8.29 8.30 8.33 8.36
Total Suspended Solids mg/L - - - 3.20 2.80 16 2.30 3.60
Total Dissolved Solids mg/L - - 1,000 390 284 292 241 224
Turbidity NTU - - - 0.65 3.48 7.56 1.57 2.40
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 7.29 4.59 7.81 6.25 7.52
Dissolved Oxygen-Field % - - - 68 56 68 70 79
Temperature-Field °C - - - 12 19 9.20 20 18
Alkalinity, Total (as CaCO3) mg/L - >20 - 260 230 207 179 176
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00510 0.0480 0.00770 0.0772 0.0231
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 10 8.52 8.20 3.40 4.45
Fluoride h mg/L 1.20 to 1.90 - - 0.200 0.200 0.199 0.187 0.168
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.236 0.0784 0.0286 <0.0050 0.0127
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 0.00180 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.135 0.183 0.136 0.520 0.325
Orthophosphate-Dissolved (as P) mg/L - - - 0.00140 0.00180 <0.0010 0.00180 <0.0010
Phosphorus (P)-Total mg/L - - - 0.00820 0.00530 0.0229 0.0172 0.0114
Sulphate (SO4) h mg/L - 218 to 429 429 56 25 45 13 26
Total Organic Carbon mg/L - - - 1.93 1.30 2.66 6.23 3.23
Dissolved Organic Carbon mg/L - - - 1.79 1.33 2.43 6.25 3.18
Aluminum (Al) mg/L - - - 0.0154 0.0106 0.0144 0.0777 0.0230
Antimony (Sb) mg/L - 0.00900 - 0.000180 <0.00010 0.000120 0.000110 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000290 0.000440 0.000310 0.000870 0.000370
Barium (Ba) mg/L - 1.00 - 0.163 0.129 0.137 0.110 0.113
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0100 0.0100 0.0100 0.0130 <0.010
Cadmium (Cd) mg/L - - - 0.0000378 0.0000112 0.0000163 0.0000203 0.00000790
Calcium (Ca) mg/L - - - 89 67 78 46 52
Chromium (Cr) mg/L - 0.001 0.005 0.000220 0.000140 0.000130 0.000300 0.000120
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000160 0.000100 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.0010 <0.00050
Iron (Fe) mg/L 1 - - 0.236 0.447 0.458 0.339 0.0940
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 0.0000590 0.000103 0.000252 <0.000050
Lithium (Li) mg/L - - - 0.00730 0.00680 0.00660 0.00650 0.00640
Magnesium (Mg) mg/L - - - 24 21 24 15 17
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.0421 0.0317 0.0259 0.0278 0.0117
Mercury (Hg) µg/L - 0.0200 - <0.00050 <0.00050 0.000600 0.000930 0.000720
Molybdenum (Mo) mg/L 2 1 - 0.00159 0.00149 0.00138 0.000600 0.000849
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000770 0.000510 0.000690 0.000840 <0.00050
Potassium (K) mg/L - - - 1.09 0.768 0.626 0.795 0.619
Selenium (Se) l µg/L - 2 - 3.64 0.941 1.62 1.03 1.89
Silicon (Si) mg/L - - - 4.19 3.13 2.14 9.26 1.32
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.25 3.55 3.77 3.65 3.90
Strontium (Sr) mg/L - - - 0.198 0.181 0.206 0.130 0.152
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.00173 0.00139 0.00145 0.000266 0.000607
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 0.000900 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 0.0257 0.0752 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - 0.000180 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000170 0.000400 0.000210 0.000860 0.000320
Barium (Ba) mg/L - - - 0.156 0.145 0.122 0.108 0.114
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 <0.010 0.0140 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.0000168 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 99 67 64 48 51
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0110 0.0670 0.0290 0.144 0.0330
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00720 0.00690 0.00530 0.00710 0.00600
Magnesium (Mg) mg/L - - - 24 22 22 14 16
Manganese (Mn) mg/L - - - 0.000290 0.00723 0.00102 0.00646 0.000660
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00153 0.00150 0.00113 0.000586 0.000799
Nickel (Ni) mg/L - - - 0.000590 <0.00050 <0.00050 0.000670 <0.00050
Potassium (K) mg/L - - - 1.08 0.880 0.639 0.836 0.626
Selenium (Se) mg/L - - - 0.00385 0.00109 0.00161 0.00120 0.00240
Silicon (Si) mg/L - - - 3.57 3.12 1.87 9.45 1.26
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.24 3.82 3.61 3.85 3.57
Strontium (Sr) mg/L - - - 0.211 0.188 0.174 0.123 0.148
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.00204 0.00137 0.00123 0.000266 0.000574
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 0.0151 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_EVPPS RG_ERH RG_ERIMNF

5-Sep-19 3-Aug-18 11-Jun-19 24-Jul-18 11-Jun-19

Hardness (as CaCO3) mg/L - - - 167 187 344 151 201
pH, Field pH >6.5 or <9.0 - 6.80 7.31 7.04 7.92 7.39
pH, Lab pH >6.5 or <9.0 - 8.04 8.18 8.21 8.16 8.36
Total Suspended Solids mg/L - - - <1.0 3.70 3.60 2.40 <1.0
Total Dissolved Solids mg/L - - 1,000 202 209 497 168 218
Turbidity NTU - - - 1.94 0.91 0.71 0.88 2.74
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 5.82 8.07 6.96 12 8.53
Dissolved Oxygen-Field % - - - 57 70 58 142 90
Temperature-Field °C - - - 14 8.79 17 24 18
Alkalinity, Total (as CaCO3) mg/L - >20 - 141 185 173 148 193
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0246 0.0120 0.0129 0.0254 0.00530
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 4.30 2.45 11 1.65 1.87
Fluoride h mg/L 1.20 to 1.90 - - 0.173 0.142 0.134 0.119 0.115
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 0.117 0.0230 <0.0050 0.00590
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 0.00140 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.648 0.198 0.560 0.286 0.127
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 0.00580 <0.0010 0.00150 <0.0010
Phosphorus (P)-Total mg/L - - - 0.0148 0.0181 0.0148 0.00680 0.00760
Sulphate (SO4) h mg/L - 218 to 429 429 27 16 179 5.93 13
Total Organic Carbon mg/L - - - 6.51 2.41 7.98 3.79 1.38
Dissolved Organic Carbon mg/L - - - 6.26 1.88 7.80 3.84 1.36
Aluminum (Al) mg/L - - - 0.0194 0.0927 <0.0030 0.00800 0.00450
Antimony (Sb) mg/L - 0.00900 - 0.000100 0.000130 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000690 0.000320 0.000570 0.000540 0.000400
Barium (Ba) mg/L - 1.00 - 0.0809 0.130 0.0702 0.145 0.163
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0110 <0.010 0.0280 0.0120 0.0110
Cadmium (Cd) mg/L - - - 0.00000840 0.0000392 <0.00020 0.00000740 <0.00020
Calcium (Ca) mg/L - - - 38 54 96 38 60
Chromium (Cr) mg/L - 0.001 0.005 0.000140 0.000400 <0.00010 <0.00010 <0.00010
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 0.000750 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.132 0.196 0.0680 0.294 0.427
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.000396 0.000252 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00710 0.00590 0.0243 0.00730 0.00670
Magnesium (Mg) mg/L - - - 18 14 28 14 13
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00997 0.0135 0.0840 0.0280 0.0333
Mercury (Hg) µg/L - 0.0200 - 0.000660 <0.00050 0.00104 <0.00050 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.000666 0.000910 0.000194 0.000960 0.000784
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000780 <0.00050 <0.00050 0.000610 <0.00050
Potassium (K) mg/L - - - 0.192 0.658 1.46 0.887 0.643
Selenium (Se) l µg/L - 2 - 1.26 1.54 0.443 0.0910 0.140
Silicon (Si) mg/L - - - 4.36 2.59 5.59 1.55 1.96
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - 0.0000760 0.0000100 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.03 2.97 11 2.87 2.76
Strontium (Sr) mg/L - - - 0.124 0.131 1.83 0.159 0.194
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000346 0.000419 0.0000620 0.000253 0.000382
Vanadium (V) mg/L - - 0.120 0.000610 0.000700 <0.00050 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 0.00540 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - 0.00610 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - 0.000100 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000680 0.000210 0.000500 0.000420 0.000270
Barium (Ba) mg/L - - - 0.0834 0.120 0.0712 0.133 0.173
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0110 <0.010 0.0270 0.0110 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.00000570 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 37 54 93 39 58
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - 0.000510 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0780 0.0170 0.0400 0.124 0.0520
Lead (Pb) mg/L - - - 0.0000560 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00720 0.00630 0.0238 0.00740 0.00660
Magnesium (Mg) mg/L - - - 18 12 27 13 14
Manganese (Mn) mg/L - - - 0.00115 0.00269 0.0249 0.00292 0.000200
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000660 0.000867 0.000176 0.000996 0.000815
Nickel (Ni) mg/L - - - 0.000740 <0.00050 <0.00050 0.000570 <0.00050
Potassium (K) mg/L - - - 0.210 0.675 1.37 0.905 0.650
Selenium (Se) mg/L - - - 0.00189 0.00135 0.000462 0.000104 0.000136
Silicon (Si) mg/L - - - 4.23 2.46 5.49 1.40 2.00
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.19 2.72 9.99 2.89 2.67
Strontium (Sr) mg/L - - - 0.118 0.121 1.74 0.169 0.203
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000367 0.000411 0.0000670 0.000245 0.000370
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00200 0.00120 <0.0010 <0.0020 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

6-May-18 24-Jul-18 15-May-19 15-Jun-19 10-Sep-19

Hardness (as CaCO3) mg/L - - - 329 203 261 176 227
pH, Field pH >6.5 or <9.0 - 7.37 7.25 8.18 8.55 7.00
pH, Lab pH >6.5 or <9.0 - 8.09 8.32 8.21 8.36 8.36
Total Suspended Solids mg/L - - - 5.90 11 5.60 4.20 1.90
Total Dissolved Solids mg/L - - 1,000 391 259 294 229 276
Turbidity NTU - - - 0.73 36 5.01 4.90 2.53
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 4.01 5.97 16 24 8.12
Dissolved Oxygen-Field % - - - 34 81 164 - 73
Temperature-Field °C - - - 7.51 26 15 23 10
Alkalinity, Total (as CaCO3) mg/L - >20 - 287 172 207 172 214
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00870 0.177 0.00600 0.00770 0.0238
Bromide mg/L - - - 0.0510 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 40 19 32 32 19
Fluoride h mg/L 1.20 to 1.90 - - 0.109 0.0940 0.0900 0.100 0.0980
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.495 0.0404 0.128 0.0140 0.112
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 0.0184 0.00170 0.00400 <0.0010 0.0101
Total Kjeldahl Nitrogen mg/L - - - 0.331 0.591 0.308 0.376 0.332
Orthophosphate-Dissolved (as P) mg/L - - - 0.00280 0.00250 0.00220 <0.0010 0.00600
Phosphorus (P)-Total mg/L - - - 0.0196 0.0522 0.0201 0.0100 0.0168
Sulphate (SO4) h mg/L - 218 to 429 429 8.99 6.80 10 9.21 9.88
Total Organic Carbon mg/L - - - 2.79 6.39 4.51 5.97 3.15
Dissolved Organic Carbon mg/L - - - 2.21 5.31 3.88 5.38 3.05
Aluminum (Al) mg/L - - - 0.00610 0.443 0.0352 0.0347 0.0280
Antimony (Sb) mg/L - 0.00900 - 0.000390 0.000250 0.000170 0.000180 0.000130
Arsenic (As) mg/L 0.005 0.005 - 0.000840 0.00165 0.000680 0.000630 0.000370
Barium (Ba) mg/L - 1.00 - 0.158 0.218 0.0515 0.0455 0.158
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 0.0000340 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0180 0.0180 0.0160 0.0160 0.0170
Cadmium (Cd) mg/L - - - 0.0000350 0.0000388 0.0000158 0.00000550 0.00000520
Calcium (Ca) mg/L - - - 98 59 75 54 69
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 0.000710 0.000330 0.000240 0.000140
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000330 0.000340 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - 0.000540 0.00167 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.168 2.21 0.495 0.670 0.338
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 0.000778 0.000114 0.000161 0.0000650
Lithium (Li) mg/L - - - 0.00220 0.00300 0.00240 0.00250 0.00270
Magnesium (Mg) mg/L - - - 14 13 15 15 16
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.136 0.0346 0.0123 0.00402 0.00355
Mercury (Hg) µg/L - 0.0200 - <0.00050 0.00205 - <0.00050 0.000520
Molybdenum (Mo) mg/L 2 1 - 0.00161 0.00103 0.000625 0.000512 0.000454
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.00134 0.00191 0.000830 0.000750 0.000620
Potassium (K) mg/L - - - 2.11 1.79 1.38 1.10 1.76
Selenium (Se) l µg/L - 2 - 0.266 0.417 0.576 0.514 0.445
Silicon (Si) mg/L - - - 2.64 1.81 2.21 2.81 1.20
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 16 13 18 18 13
Strontium (Sr) mg/L - - - 0.161 0.136 0.146 0.138 0.139
Thallium (Tl) mg/L - 0.000800 - <0.000010 0.0000190 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000831 0.000558 0.000497 0.000471 0.000367
Vanadium (V) mg/L - - 0.120 <0.00050 0.00248 0.000850 0.000670 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 0.0153 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 0.0152 0.00370 0.00820 <0.0030
Antimony (Sb) mg/L - - - 0.000320 0.000240 0.000160 0.000190 0.000120
Arsenic (As) mg/L - - - 0.000730 0.00100 0.000540 0.000550 0.000340
Barium (Ba) mg/L - - - 0.166 0.207 0.0532 0.0470 0.151
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0220 0.0180 0.0150 0.0150 0.0160
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.0000144 0.0000145 0.00000790 0.00000830 <0.0000050
Calcium (Ca) mg/L - - - 107 60 79 48 67
Chromium (Cr) mg/L - - - <0.00010 <0.00010 0.000180 0.000100 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 0.00133 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0130 0.312 0.174 0.339 0.121
Lead (Pb) mg/L - - - <0.000050 0.000186 <0.000050 0.000107 <0.000050
Lithium (Li) mg/L - - - 0.00260 0.00250 0.00220 0.00230 0.00240
Magnesium (Mg) mg/L - - - 15 13 16 14 15
Manganese (Mn) mg/L - - - 0.00334 0.000440 0.000620 0.000770 0.000430
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.00172 0.00101 0.000630 0.000603 0.000439
Nickel (Ni) mg/L - - - 0.00134 0.00116 0.000730 0.000740 0.000530
Potassium (K) mg/L - - - 2.29 2.13 1.55 1.20 1.74
Selenium (Se) mg/L - - - 0.000347 0.000408 0.000712 0.000572 0.000464
Silicon (Si) mg/L - - - 2.78 0.961 2.19 2.53 0.991
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 17 14 18 17 13
Strontium (Sr) mg/L - - - 0.166 0.136 0.146 0.134 0.137
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000868 0.000528 0.000545 0.000494 0.000374
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00160 0.00280 <0.0010 0.00130 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_ERWSF

13-Sep-19 24-Jul-18 13-May-19 5-Sep-19 15-Sep-19

Hardness (as CaCO3) mg/L - - - 245 160 212 111 102
pH, Field pH >6.5 or <9.0 - 7.72 8.19 8.43 8.37 8.80
pH, Lab pH >6.5 or <9.0 - 8.16 8.40 8.19 8.91 8.08
Total Suspended Solids mg/L - - - 2.40 5.90 1.70 1.00 6.60
Total Dissolved Solids mg/L - - 1,000 310 203 216 140 125
Turbidity NTU - - - 2.67 1.56 2.12 0.83 9.05
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 11 18 14 13 9.29
Dissolved Oxygen-Field % - - - 116 201 141 142 106
Temperature-Field °C - - - 14 21 16 19 16
Alkalinity, Total (as CaCO3) mg/L - >20 - 245 125 141 84 79
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00900 0.0265 <0.0050 0.0254 0.0172
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 22 1.26 6.41 1.55 1.25
Fluoride h mg/L 1.20 to 1.90 - - 0.0800 0.167 0.136 0.160 0.125
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0487 0.135 0.129 <0.0050 0.0164
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 0.00400 0.00440 0.00430 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.244 0.267 0.247 0.369 0.351
Orthophosphate-Dissolved (as P) mg/L - - - 0.00390 0.0582 <0.0010 0.00100 0.00220
Phosphorus (P)-Total mg/L - - - 0.0140 0.0127 0.00860 0.00690 0.0166
Sulphate (SO4) h mg/L - 218 to 429 429 9.30 40 55 34 25
Total Organic Carbon mg/L - - - 3.13 4.14 2.38 4.23 3.03
Dissolved Organic Carbon mg/L - - - 3.45 3.28 2.31 4.05 3.06
Aluminum (Al) mg/L - - - 0.0432 0.0586 0.0168 0.0148 0.179
Antimony (Sb) mg/L - 0.00900 - 0.000110 0.000140 0.000140 0.000170 0.000240
Arsenic (As) mg/L 0.005 0.005 - 0.000450 0.000400 0.000220 0.000780 0.000660
Barium (Ba) mg/L - 1.00 - 0.174 0.0814 0.0879 0.0489 0.0448
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0170 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L - - - <0.00020 0.0000172 0.00000800 0.00000640 0.0000162
Calcium (Ca) mg/L - - - 76 38 52 22 23
Chromium (Cr) mg/L - 0.001 0.005 0.000110 0.000250 0.000170 0.000120 0.000450
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000130 0.000100 0.000100 0.000120
Copper (Cu) mg/L - - - <0.00050 0.000580 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.283 0.158 0.0460 0.105 0.214
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.000100 0.000145 <0.000050 <0.000050 0.000172
Lithium (Li) mg/L - - - 0.00270 0.00640 0.00580 0.00690 0.00560
Magnesium (Mg) mg/L - - - 15 15 19 14 11
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00852 0.0288 0.00346 0.00650 0.0112
Mercury (Hg) µg/L - 0.0200 - 0.000910 0.000750 <0.00050 <0.00050 0.00167
Molybdenum (Mo) mg/L 2 1 - 0.000503 0.00105 0.000898 0.000803 0.000733
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 0.000830 0.000560 <0.00050 0.000510 0.000820
Potassium (K) mg/L - - - 1.99 0.389 0.560 0.316 0.417
Selenium (Se) l µg/L - 2 - 0.256 4.41 5.42 2.01 1.41
Silicon (Si) mg/L - - - 1.56 0.900 0.310 3.01 2.86
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 0.0000180 <0.000010
Sodium (Na) mg/L - - - 14 2.21 5.15 2.31 1.83
Strontium (Sr) mg/L - - - 0.153 0.142 0.176 0.104 0.0909
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 0.0000100
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000361 0.000762 0.000948 0.000490 0.000403
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 0.000950 0.000950
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - 0.0180 0.00660 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 0.0192
Antimony (Sb) mg/L - - - 0.000110 0.000130 0.000140 0.000160 0.000150
Arsenic (As) mg/L - - - 0.000430 0.000350 0.000220 0.000680 0.000630
Barium (Ba) mg/L - - - 0.179 0.0798 0.0958 0.0470 0.0470
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - 0.0160 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 0.00000540 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 75 39 54 22 21
Chromium (Cr) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 0.000150
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.0890 <0.010 <0.010 0.0340 0.0420
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00250 0.00660 0.00520 0.00650 0.00520
Magnesium (Mg) mg/L - - - 14 15 19 14 12
Manganese (Mn) mg/L - - - 0.000370 0.000240 0.000140 0.000720 0.000480
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000496 0.00107 0.000989 0.000836 0.000631
Nickel (Ni) mg/L - - - 0.000620 <0.00050 <0.00050 <0.00050 0.000500
Potassium (K) mg/L - - - 1.96 0.372 0.522 0.281 0.353
Selenium (Se) mg/L - - - 0.000295 0.00496 0.00556 0.00238 0.00180
Silicon (Si) mg/L - - - 1.53 0.758 0.194 2.67 2.51
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 14 2.27 5.01 2.18 1.97
Strontium (Sr) mg/L - - - 0.152 0.139 0.172 0.106 0.0831
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000408 0.000746 0.000920 0.000471 0.000403
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.0127 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).

Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 
= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity 
observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

6-May-18 3-Aug-18 
b

21-May-19 
f 22-May-19 15-Jun-19

Hardness (as CaCO3) mg/L - - - 193 231 197 220 205
pH, Field pH >6.5 or <9.0 - 7.78 6.05 7.72 7.72 7.75
pH, Lab pH >6.5 or <9.0 - 8.28 8.10 8.31 8.30 8.35
Total Suspended Solids mg/L - - - 6.80 2.70 <1.0 <1.0 6.50
Total Dissolved Solids mg/L - - 1,000 235 260 201 221 214
Turbidity NTU - - - 2.58 1.02 0.410 0.290 1.22
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 7.73 3.55 8.37 8.37 11
Dissolved Oxygen-Field % - - - 64 30 68 68 103
Temperature-Field °C - - - 7.30 8.88 6.70 6.70 13
Alkalinity, Total (as CaCO3) mg/L - >20 - 175 246 - 198 182
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - <0.0050 0.00600 - 0.00990 0.00920
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 4.59 8.34 2.15 3.48 3.15
Fluoride h mg/L 1.20 to 1.90 - - 0.0900 0.0990 0.0990 0.129 0.136
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.0641 0.0106 0.139 0.341 0.297
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 0.00160 0.00180
Total Kjeldahl Nitrogen mg/L - - - 0.152 0.0900 0.0610 0.0870 0.125
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 0.00180 <0.0010 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - 0.00690 0.00270 0.00330 0.00230 0.00260
Sulphate (SO4) h mg/L - 218 to 429 429 13 5.46 13 30 28
Total Organic Carbon mg/L - - - 1.90 2.01 0.83 1.42 1.54
Dissolved Organic Carbon mg/L - - - 1.54 1.81 0.60 1.18 1.58
Aluminum (Al) mg/L - - - 0.0701 0.00350 0.00370 0.00350 0.00610
Antimony (Sb) mg/L - 0.00900 - <0.00020 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000200 0.000260 0.000150 0.000200 0.000160
Barium (Ba) mg/L - 1.00 - 0.0861 0.165 0.0937 0.109 0.0988
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L - - - 0.0000119 0.00000510 0.00000710 0.00000610 0.00000850
Calcium (Ca) mg/L - - - 57 71 63 63 59
Chromium (Cr) mg/L - 0.001 0.005 0.000230 <0.00010 0.000380 0.000530 0.000210
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0830 0.176 0.0180 0.0170 0.0330
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.00010 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00270 0.00230 0.00310 0.00500 0.00470
Magnesium (Mg) mg/L - - - 12 14 14 16 14
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.00466 0.0123 0.00343 0.00364 0.00569
Mercury (Hg) µg/L - 0.0200 - 0.000540 <0.00050 <0.00050 <0.00050 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.000556 0.000543 0.000489 0.000699 0.000831
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.525 0.542 0.393 0.523 0.497
Selenium (Se) l µg/L - 2 - 1.52 0.127 1.49 2.99 2.65
Silicon (Si) mg/L - - - 2.19 3.03 2.40 2.12 2.01
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 3.32 5.84 2.61 3.26 3.08
Strontium (Sr) mg/L - - - 0.113 0.106 0.114 0.166 0.165
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000450 0.000376 0.000429 0.000634 0.000578
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - 0.00310 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000150 0.000200 <0.00010 0.000110 0.000150
Barium (Ba) mg/L - - - 0.0860 0.168 0.0949 0.106 0.111
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 0.0000119 <0.0000050 0.00000600 0.00000780 0.00000590
Calcium (Ca) mg/L - - - 58 70 59 63 58
Chromium (Cr) mg/L - - - 0.000140 <0.00010 0.000290 0.000110 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 0.0300 <0.010 <0.010 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00270 0.00230 0.00300 0.00510 0.00450
Magnesium (Mg) mg/L - - - 12 13 12 15 15
Manganese (Mn) mg/L - - - 0.00199 0.000370 0.00186 0.00170 0.000540
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000575 0.000502 0.000552 0.000717 0.000763
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.535 0.610 0.405 0.529 0.519
Selenium (Se) mg/L - - - 0.00179 0.000153 0.00161 0.00339 0.00277
Silicon (Si) mg/L - - - 2.16 3.00 2.43 2.28 1.93
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 3.60 5.85 2.58 3.69 2.97
Strontium (Sr) mg/L - - - 0.116 0.103 0.117 0.188 0.153
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000440 0.000384 0.000454 0.000658 0.000576
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00160 <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU 

= nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed 
among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observe 
among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

8-Sep-19 16-Sep-19 6-May-18 21-May-19 
f

Hardness (as CaCO3) mg/L - - - 260 213 202 204
pH, Field pH >6.5 or <9.0 - 6.72 7.83 7.39 8.48
pH, Lab pH >6.5 or <9.0 - 8.29 8.24 8.38 8.28
Total Suspended Solids mg/L - - - 3.50 <1.0 2.90 <1.0
Total Dissolved Solids mg/L - - 1,000 263 249 237 220
Turbidity NTU - - - 0.96 0.270 0.58 0.56
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 2.43 14 12 10
Dissolved Oxygen-Field % - - - 22 160 108 92
Temperature-Field °C - - - 11 15 10 13
Alkalinity, Total (as CaCO3) mg/L - >20 - 243 187 175 -
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.00810 0.0238 <0.0050 -
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 4.35 2.89 2.45 2.56
Fluoride h mg/L 1.20 to 1.90 - - 0.0900 0.129 0.149 0.153
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 <0.0050 0.454 0.261 0.240
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 0.00620 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.142 0.148 0.135 0.0940
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - 0.00870 <0.0020 0.00600 0.00460
Sulphate (SO4) h mg/L - 218 to 429 429 19 42 24 24
Total Organic Carbon mg/L - - - 1.16 0.63 0.81 0.95
Dissolved Organic Carbon mg/L - - - 0.89 0 0.59 0.82
Aluminum (Al) mg/L - - - 0.00770 <0.0030 0.00620 0.00680
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000150 0.000120 0.000140 0.000180
Barium (Ba) mg/L - 1.00 - 0.171 0.106 0.0980 0.0965
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L - - - 0.0000177 0.00000800 0.00000560 <0.00020
Calcium (Ca) mg/L - - - 73 60 52 59
Chromium (Cr) mg/L - 0.001 0.005 <0.00010 0.000110 0.000270 0.000350
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.0600 0.0190 0.0190 0.0450
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - 0.0000550 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00340 0.00540 0.00400 0.00440
Magnesium (Mg) mg/L - - - 15 15 14 15
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.0158 0.00534 0.00287 0.00696
Mercury (Hg) µg/L - 0.0200 - <0.00050 <0.00050 <0.00050 <0.00050
Molybdenum (Mo) mg/L 2 1 - 0.000550 0.000853 0.00105 0.000958
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.578 0.649 0.467 0.397
Selenium (Se) l µg/L - 2 - 0.0970 3.38 1.99 1.88
Silicon (Si) mg/L - - - 3.00 2.68 2.57 2.62
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.49 2.92 2.76 2.79
Strontium (Sr) mg/L - - - 0.126 0.191 0.201 0.199
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000372 0.000651 0.000627 0.000600
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 0.00600 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000100 0.000120 0.000120 0.000140
Barium (Ba) mg/L - - - 0.186 0.113 0.104 0.0984
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 0.00000620 <0.0000050 <0.0000050
Calcium (Ca) mg/L - - - 78 60 54 57
Chromium (Cr) mg/L - - - <0.00010 <0.00010 0.000290 0.000200
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 0.000510 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 <0.010 <0.010 <0.010 0.0110
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00330 0.00520 0.00440 0.00430
Magnesium (Mg) mg/L - - - 16 15 16 15
Manganese (Mn) mg/L - - - 0.00200 0.00116 0.000160 0.00393
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000561 0.000839 0.00110 0.00111
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 0.599 0.689 0.517 0.411
Selenium (Se) mg/L - - - 0.0000830 0.00388 0.00230 0.00212
Silicon (Si) mg/L - - - 2.88 2.60 2.71 2.66
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 4.73 3.06 2.95 2.85
Strontium (Sr) mg/L - - - 0.129 0.184 0.214 0.229
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000330 0.000699 0.000657 0.000656
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; 

< = less than; NTU = nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum 
DOC observed among other lentic areas (34 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum 
alkalinity observed among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b). 
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.8: Water Quality at Reference and Mine-exposed Lentic Areas, 2018 and 2019   

RG_DOMRS RG_ERMO RG_FLOX RG_FL17

10-Sep-19 6-May-18 9-Sep-19 15-May-19 5-Sep-19 20-May-19 
f

Hardness (as CaCO3) mg/L - - - 205 175 178 183 174 150
pH, Field pH >6.5 or <9.0 - 7.32 8.03 7.69 8.35 7.28 7.87
pH, Lab pH >6.5 or <9.0 - 8.29 8.37 8.39 8.40 8.07 8.28
Total Suspended Solids mg/L - - - 2.20 8.00 <1.0 <1.0 1.70 <1.0
Total Dissolved Solids mg/L - - 1,000 236 201 181 182 190 168
Turbidity NTU - - - 2.96 2.00 0.53 0.420 0.55 0.81
Dissolved Oxygen-Field mg/L <5.00 <8.00 - 6.62 11 10 5.56 8.41 8.35
Dissolved Oxygen-Field % - - - 69 92 107 49 92 76
Temperature-Field °C - - - 12 8.30 12 8.20 13 12
Alkalinity, Total (as CaCO3) mg/L - >20 - 195 171 180 179 184 -
Ammonia as N g mg/L 0.700 to 26 0.100 to 2.00 - 0.0156 <0.0050 0.00770 <0.0050 0.0139 -
Bromide mg/L - - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L 600 150 - 3.04 4.29 <0.50 <0.50 <0.50 <0.50
Fluoride h mg/L 1.20 to 1.90 - - 0.131 0.0860 0.178 0.0730 0.0870 0.0620
Nitrate (as N) h,i mg/L 33 3.0 3 to 22 0.00550 0.0925 <0.0050 0.0187 0.0454 <0.0050
Nitrite (as N) j mg/L 0.06 to 0.6 0.02 to 0.2 0.00780 to 1.02 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L - - - 0.222 0.0890 0.142 <0.050 0.203 0.247
Orthophosphate-Dissolved (as P) mg/L - - - 0.00160 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - - - 0.00690 0.0101 0.00370 0.00220 0.00700 0.00780
Sulphate (SO4) h mg/L - 218 to 429 429 19 5.92 2.43 1.63 1.62 1.21
Total Organic Carbon mg/L - - - 2.89 1.36 1.91 <0.50 2.38 4.74
Dissolved Organic Carbon mg/L - - - 2.15 1.09 1.40 <0.50 1.60 4.68
Aluminum (Al) mg/L - - - 0.0144 0.0382 0.0112 0.00740 0.0920 0.00360
Antimony (Sb) mg/L - 0.00900 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.005 - 0.000410 0.000190 0.000240 0.000280 0.000430 0.000510
Barium (Ba) mg/L - 1.00 - 0.120 0.0466 0.0423 0.0263 0.0364 0.0250
Beryllium (Be) mg/L - 0.000130 0.0053 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - 1.20 - 0.0100 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L - - - <0.00020 0.0000213 <0.00020 <0.00020 0.00000960 <0.00020
Calcium (Ca) mg/L - - - 57 49 46 56 53 50
Chromium (Cr) mg/L - 0.001 0.005 0.000100 0.000500 0.000160 0.000220 0.000270 0.000130
Cobalt (Co) h mg/L 0.110 0.004 0.0037 to 0.010 0.000100 0.000100 0.000100 0.000100 0.000100 0.000100
Copper (Cu) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 1 - - 0.593 0.0800 0.0450 <0.010 0.0940 0.0290
Lead (Pb) h mg/L 0.0460 to 0.420 0.00510 to 0.0200 - <0.000050 0.0000690 <0.000050 <0.000050 0.000143 <0.000050
Lithium (Li) mg/L - - - 0.00440 0.00120 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg) mg/L - - - 15 11 15 11 11 8.47
Manganese (Mn) h mg/L 1.20 to 3.40 0.88 to 2.60 - 0.132 0.00926 0.00171 0.000280 0.00385 0.00263
Mercury (Hg) µg/L - 0.0200 - 0.000570 0.000540 0.000700 - <0.00050 0.000560
Molybdenum (Mo) mg/L 2 1 - 0.000860 0.000603 0.000397 0.000234 0.000251 0.000294
Nickel (Ni) h,k mg/L - 0.0680 to 0.150 0.136 to 2.15 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 1.06 0.428 0.416 0.270 0.436 0.285
Selenium (Se) l µg/L - 2 - 0.466 0.607 0.110 0.218 0.154 0.260
Silicon (Si) mg/L - - - 4.64 2.02 3.21 2.25 3.59 3.31
Silver (Ag) h mg/L 0.0001 to 0.003 0.00005 to 0.002 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.93 3.25 0.762 0.598 0.921 0.728
Strontium (Sr) mg/L - - - 0.186 0.0627 0.0622 0.0504 0.0606 0.0485
Thallium (Tl) mg/L - 0.000800 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - 0.00850 - 0.000367 0.000335 0.000321 0.000258 0.000271 0.000328
Vanadium (V) mg/L - - 0.120 <0.00050 <0.00050 <0.00050 0.000510 0.000830 <0.00050
Zinc (Zn) h mg/L 0.033 to 0.34 0.0075 to 0.19 - <0.0030 <0.0030 <0.0030 <0.0030 0.00520 <0.0030
Aluminum (Al) mg/L 0.0500 to 0.100 0.0220 to 0.0500 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L - - - 0.000350 0.000140 0.000250 0.000270 0.000340 0.000410
Barium (Ba) mg/L - - - 0.112 0.0466 0.0398 0.0284 0.0331 0.0241
Beryllium (Be) mg/L - - - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (Bi) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) h mg/L 0.000370 to 0.00280 0.000150 to 0.000460 0.0000923 to 0.000321 <0.0000050 0.0000134 <0.0000050 <0.0000050 0.00000750 <0.0000050
Calcium (Ca) mg/L - - - 58 51 48 54 52 47
Chromium (Cr) mg/L - - - <0.00010 0.000400 <0.00010 0.000140 0.000110 <0.00010
Cobalt (Co) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) n mg/L 0.000500 to 0.110 0.00020 to 0.021 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L 0.35 - 1.10 0.168 0.0110 0.0120 <0.010 <0.010 <0.010
Lead (Pb) mg/L - - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li) mg/L - - - 0.00420 0.00130 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg) mg/L - - - 15 12 14 12 11 8.09
Manganese (Mn) mg/L - - - 0.0133 0.00654 0.000120 0.000150 0.000350 0.000160
Mercury (Hg) mg/L - - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L - - - 0.000810 0.000635 0.000403 0.000215 0.000221 0.000353
Nickel (Ni) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Potassium (K) mg/L - - - 1.06 0.461 0.422 0.312 0.389 0.293
Selenium (Se) mg/L - - - 0.000591 0.000724 0.000191 0.000235 0.000147 0.000316
Silicon (Si) mg/L - - - 4.35 2.00 3.10 2.27 3.26 3.53
Silver (Ag) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L - - - 2.93 3.63 0.774 0.616 0.819 0.787
Strontium (Sr) mg/L - - - 0.187 0.0606 0.0661 0.0548 0.0598 0.0528
Thallium (Tl) mg/L - - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L - - - 0.000364 0.000348 0.000342 0.000299 0.000254 0.000341
Vanadium (V) mg/L - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L - - - 0.00210 <0.0010 0.00130 <0.0010 0.00210 <0.0010

Exceeds the site-specific EVWQP Level 1 Benchmark (Teck 2014) or relevant site-specific screening value (e.g., the interim screening value for nickel). 
Exceeds the Long-term Chronic BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).
Exceeds the Short-term BC WQG for the protection of freshwater aquatic life (BCMOE 2017; BCMOECCS 2019a).Notes: BC WQGs = British Columbia Water Quality Guidelines; EVWQP = Elk Valley Water Quality Plan; CaCO3 = calcium carbonate; mg/L = milligrams per litre; - = no data/not applicable; > = greater than; < = less than; NTU = 

nephelometric turbidity units; % = percent; °C = degrees Celsius; SO4 = sulphate; µg/L = micrograms per litre; DOC = dissolved organic carbon; MU = Management Unit.
a Working (BCMOE 2017) and Approved (BCMOECCS 2019a) BC WQG for the protection of freshwater aquatic life were used in the screening.
b pH value was outside the range (6.5 to 9.0) for calculation of chronic and acute ammonia guidelines; the value was substituted with 6.5 or 9.0, whichever was closest to the actual pH.
c Missing temperature data were substituted with in situ temperature from the next closest measurement date at the same area to calculate guidelines.
d Missing DOC value was substituted with DOC data from the nearest sampling date at the same area, if possible, to calculate guidelines;  otherwise a conservative DOC value equivalent to the maximum DOC observed among 
other lentic areas (34.3 mg/L) was used.
e RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.
f Missing alkalinity value was substituted with alkalinity from the nearest sampling date at the same area, if possible, to calculate guidelines; otherwise a conservative alkalinity value equivalent to the minimum alkalinity observed 
among other lentic areas (60 mg/L) was used.
g Ammonia guidelines were calculated based on the temperature and pH of individual water samples.
h Hardness-based guidelines, benchmarks, and/or screening values were calculated based on the hardness of individual water samples.
i The EVWQP Level 1 Benchmark for nitrate was calculated based on hardness for individual water samples, but the minimum benchmark was set to 3 mg/L, regardless of sample hardness (Teck 2014). 
j Nitrite guidelines and screening values were calculated based on chloride concentrations in individual water samples.
k Nickel screening values for fish were calculated using hardness, DOC, and pH values for individual samples (Teck 2020b).
l The EVWQP Level 1 Benchmark for selenium is not applicable to lentic habitats and was therefore not used in the screening (Golder 2014).
m Dissolved aluminum guidelines were calculated based on the pH of individual water samples.
n Dissolved copper guidelines were calculated based on the Biotic Ligand Model (BCMOECCS 2019a).
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Table F.9: Water Quality Indices (WQI) for Reference and Mine-exposed Lentic Areas, 2018 and 2019

Management 
Unit

Exposure 
Type

Lentic Area ID WQI a
F1

(Scope) b
F2

(Area Frequency) c
F3

(Amplitude) d
Sample Size

No. of 
Guidelines

RG_LML 94 6.90 6.90 5.17 29 29
RG_UPBEC 97 3.45 1.72 2.52 58 29

RG_SDRCKW 97 3.45 3.45 0.751 29 29
RG_UPGHC 97 3.45 3.45 1.03 29 29

RG_HE27 90 6.90 4.60 15 87 29
RG_LPLML 91 14 6.90 4.81 58 29

RG_FOFR2W 94 10 3.45 0.651 116 29
RG_FO10 90 6.90 6.90 13 29 29
RG_SFRR 100 0 0 0 29 29

RG_FOXCF 94 6.90 5.36 5.74 56 29
RG_FRWUCH 92 10 10 1.53 29 29
RG_FRSCW 74 6.90 6.90 43 29 29
RG_FWDEC 97 3.45 3.45 1.49 29 29
RG_GHWFR 97 3.45 3.45 0.855 29 29

RG_FO15 96 6.90 2.30 2.09 87 29
RG_FO15B 94 6.90 5.17 4.42 58 29
RG_GARD 97 3.45 3.45 0.835 29 29
RG_REFF 96 3.45 3.45 3.95 29 29

RG_WWER 96 6.90 2.30 0.364 87 29
RG_WPEF 96 3.45 3.45 6.04 58 29

RG_GHSCW 100 0 0 0 29 29
RG_ERUP 97 3.45 2.59 0.871 116 29
RG_EROU 93 10 4.31 2.57 116 29
RG_TPW 94 6.90 6.90 5.12 29 29

RG_GHWTC 97 3.45 3.45 0.613 58 29
RG_GLML 94 3.45 3.45 9.15 29 29
RG_GLMS 96 3.45 3.45 6.01 116 29
RG_GRLK 98 3.45 1.72 0.150 116 29

RG_LCHOB 97 3.45 3.45 0.138 29 29
RG_ALE1 95 6.90 4.60 0.898 87 29
RG_CUPO 97 3.45 3.45 0.855 29 29

RG_ERSCIM 81 6.90 6.90 31 29 29
RG_PAIR 88 14 6.90 14 87 29

RG_ELWDGC 93 6.90 5.17 7.93 116 29
RG_ERW 91 10 8.05 7.20 87 29

RG_ERWCO 95 3.45 3.45 6.83 29 29
RG_EREV 93 3.45 3.45 11 29 29

RG_SEROX 98 3.45 0.862 0.0648 116 29
RG_GO13 75 10 4.83 42 145 29
RG_OTTO 93 10 4.62 2.09 173 29

RG_ERSCMC 95 3.45 3.51 7.88 57 29
RG_SMCIM 96 6.90 2.61 1.63 115 29

RG_MCIMCC 91 10 6.90 10 87 29
RG_MCWA 94 6.90 5.17 6.64 58 29
RG_MI16 98 3.45 0.862 0.0526 116 29

RG_SLMICP 94 6.90 6.90 5.36 29 29
RG_NLMICP 94 6.90 6.90 1.32 29 29

RG_MIC2 97 3.45 3.45 0.785 29 29
RG_MIWW 96 6.90 1.15 0.348 174 29
RG_AQU1 92 10 5.22 8.97 115 29
RG_HART 93 10 2.59 4.05 116 29

RG_ISLAND 100 0 0 0 29 29
RG_LFSRW 96 6.90 3.48 0.762 115 29
RG_ERST 95 6.90 4.60 1.90 87 29

RG_EVPPS 95 6.90 4.60 0.845 87 29
RG_ERH 100 0 0 0 29 29

RG_ERIMNF 97 3.45 3.45 0.513 29 29
RG_ERIMF 100 0 0 0 57 29
RG_ERWSF 96 6.90 1.73 1.45 173 29
RG_STPD 95 6.90 4.31 4.20 116 29
RG_EROL 94 10 3.47 2.69 202 29

RG_DOMRS 98 3.45 1.16 0.243 86 29
RG_ERMO 97 3.45 3.45 0.855 29 29
RG_FLOX 96 3.45 3.45 4.92 29 29
RG_FLA1 95 6.90 5.26 3.70 57 29
RG_FL17 100 0 0 0 28 28

Notes: Non-detect data were replaced with the LRL to support calculation of the WQI.

a WQI were derived using the equation WQI = 100 - (sqr((F1 2+F22+F32)/1.732)), based on the approach described by the CCME (2001, 2014, 2017).
b Percentage of analytes that did not meet their respective guidelines (i.e., no. of analytes with failed samples/total number of analytes*100).
c Percentage of samples that did not meet their respective guidelines (i.e., no. of failed samples/total number of samples*100).
d Normalized sum of extent above guidelines scaled between 0 and 100.

MU2

Mine-exposed

MU1

Reference

Reference

ID = identifier; WQI = Water Quality Index; No. = number; MU = Management Unit; LRL = Laboratory Reporting Limit; CCME = Canadian Council of Ministers of 
the Environment.

Mine-exposed

MU4

Reference

MU3

Mine-exposed

Reference

Mine-exposed

Outside of 
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MU5

Reference
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Figure G.1:  Selenium Concentrations in Columbia Spotted Frog Eggs from 
Reference and Mine-exposed Lentic Areas, 2004 to 2019

Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the
distribution of reference area data pooled for all species from 2004 to 2019.
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Figure G.1:  Selenium Concentrations in Columbia Spotted Frog Eggs from Reference 
and Mine-exposed Lentic Areas, 2004 to 2019

Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the
distribution of reference area data pooled for all species from 2004 to 2019.
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Figure G.2:  Selenium Concentrations in Western Toad Eggs from Reference and Mine-
exposed Lentic Areas, 2012 and 2018

Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the
distribution of reference area data pooled for all species from 2004 to 2019.



RG_LML RG_SDRCKW
2018 2018

3-May-18 11-May-18 9-May-18 11-May-18
% Moisture % 99 100 99 99 99 99
Aluminum (Al) µg/g dw 490 140 86 130 60 120
Antimony (Sb) µg/g dw <0.2 <0.2 <0.2 <0.2 <1 <0.2
Arsenic (As) µg/g dw 0.200 0.200 <0.1 0.100 <0.5 0.200
Barium (Ba) µg/g dw 21 53 19 20 13 16
Beryllium (Be) µg/g dw <0.02 <0.02 <0.02 <0.02 <0.1 <0.02
Boron (B) µg/g dw <2 <2 <2 <2 <10 <2
Cadmium (Cd) µg/g dw 0.0400 0.0500 <0.02 0.0300 <0.1 0.0300
Chromium (Cr) µg/g dw <1 <1 <1 <1 <5 <1
Cobalt (Co) µg/g dw 0.160 0.370 0.110 0.170 <0.1 0.130
Copper (Cu) µg/g dw 5.20 4.60 4.70 5.10 5.00 5.50
Iron (Fe) µg/g dw 300 160 160 160 90 170
Lead (Pb) µg/g dw 0.230 0.0900 0.0500 0.0800 <0.1 0.0800
Manganese (Mn) µg/g dw 7.20 200 17 36 27 68
Mercury (Hg) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.05 <0.01
Molybdenum (Mo) µg/g dw <0.2 0.800 <0.2 <0.2 <1 0.200
Nickel (Ni) µg/g dw 0.800 1.00 0.400 0.400 <0.5 0.600
Selenium (Se) µg/g dw 6.80 3.10 4.90 3.20 3.70 4.30
Silver (Ag) µg/g dw 0.0300 0.0200 <0.02 0.0400 <0.1 0.0300
Strontium (Sr) µg/g dw 8.90 16 7.40 7.30 7.00 8.40
Thallium (Tl) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.5 <0.1
Tin (Sn) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.5 <0.1
Titanium (Ti) µg/g dw 7.10 3.20 1.50 2.60 0.600 2.60
Uranium (U) µg/g dw 0.0400 0.220 0.0300 0.0300 <0.05 0.0500
Vanadium (V) µg/g dw 2.20 0.600 0.300 0.500 <1 0.400
Zinc (Zn) µg/g dw 160 84 120 120 140 140

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

Analyte Units

Management Unit 1

RG_SFRR RG_FOXCF
2018 2018

10-May-18

Reference Mine-exposed

Table G.1:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed 
Lentic Areas, 2018 and 2019

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a 

difference from reference.
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Management 
Unit 3

Reference
RG_REFF

2018
7-May-19 16-May-19 6-May-18

% Moisture % 99 99 98 99 99 99
Aluminum (Al) µg/g dw 22 69 7.00 50 800 88
Antimony (Sb) µg/g dw <0.2 <0.1 <0.1 0.0200 0.110 <0.1
Arsenic (As) µg/g dw <0.1 0.0700 <0.05 0.120 0.670 0.0700
Barium (Ba) µg/g dw 17 23 8.90 20 76 24
Beryllium (Be) µg/g dw <0.02 <0.01 <0.01 <0.01 0.0300 <0.01
Boron (B) µg/g dw <2 2.00 <1 1.00 7.00 1.00
Cadmium (Cd) µg/g dw <0.02 <0.01 <0.01 <0.01 0.0600 0.0100
Chromium (Cr) µg/g dw <1 <0.5 <0.5 0.0150 1.30 <0.5
Cobalt (Co) µg/g dw 0.0500 0.0700 0.0200 0.0600 0.420 0.0500
Copper (Cu) µg/g dw 5.40 5.90 4.80 4.60 4.30 5.20
Iron (Fe) µg/g dw 280 200 87 180 2,600 120
Lead (Pb) µg/g dw 0.0200 0.0700 <0.01 0.0600 0.740 0.0800
Manganese (Mn) µg/g dw 26 48 21 17 144 6.20
Mercury (Hg) µg/g dw <0.01 0.0100 0.0100 <0.005 0.0110 <0.005
Molybdenum (Mo) µg/g dw <0.2 0.100 <0.1 0.0900 0.390 <0.1
Nickel (Ni) µg/g dw 0.100 0.200 0.0600 0.160 1.60 0.170
Selenium (Se) µg/g dw 4.40 3.10 3.40 8.70 7.70 2.00
Silver (Ag) µg/g dw <0.02 0.0100 0.0500 0.0200 0.0200 0.0100
Strontium (Sr) µg/g dw 15 20 8.20 26 4.20 18
Thallium (Tl) µg/g dw <0.1 <0.05 <0.05 0.0560 0.0220 <0.05
Tin (Sn) µg/g dw <0.1 0.120 <0.05 <0.05 <0.05 <0.05
Titanium (Ti) µg/g dw 0.600 1.30 0.240 1.00 12 1.80
Uranium (U) µg/g dw 0.0300 0.0430 0.0140 0.0500 0.300 0.0630
Vanadium (V) µg/g dw <0.2 0.300 <0.1 0.200 3.00 0.200
Zinc (Zn) µg/g dw 140 96 130 94 82 160

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

Analyte Units

Management Unit 2

RG_FO15
Reference

6-May-18
2018 2019

RG_FO15B

Table G.1:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed 
Lentic Areas, 2018 and 2019

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a 

difference from reference.

Page 2 of 7



Mine-exposed
RG_EROU RG_GLMS

2018 2019
6-May-18 8-May-19 2-May-18 6-May-18

% Moisture % 99 99 99 99 100 99
Aluminum (Al) µg/g dw 62 100 1,600 370 20 26
Antimony (Sb) µg/g dw <0.2 <0.1 <1 0.0400 <0.2 <0.1
Arsenic (As) µg/g dw <0.1 0.0600 1.00 0.420 0.300 0.280
Barium (Ba) µg/g dw 23 28 51 52 14 11
Beryllium (Be) µg/g dw <0.02 <0.01 <0.1 0.0100 <0.02 <0.01
Boron (B) µg/g dw <2 2.00 <10 2.00 <2 <1
Cadmium (Cd) µg/g dw <0.02 0.0200 <0.1 0.0200 <0.02 <0.01
Chromium (Cr) µg/g dw <1 <0.5 <5 0.500 <1 <0.5
Cobalt (Co) µg/g dw 0.0700 0.0600 1.60 0.180 0.0500 0.0500
Copper (Cu) µg/g dw 4.80 5.90 7.10 3.90 5.90 6.00
Iron (Fe) µg/g dw 96 130 1,600 460 72 86
Lead (Pb) µg/g dw 0.0500 0.0900 0.600 0.170 0.0400 0.0400
Manganese (Mn) µg/g dw 9.30 14 1,040 38 4.40 6.20
Mercury (Hg) µg/g dw <0.01 0.00500 <0.05 <0.005 <0.01 <0.005
Molybdenum (Mo) µg/g dw <0.2 0.100 <1 0.420 0.300 0.300
Nickel (Ni) µg/g dw 0.200 0.210 2.20 0.510 0.200 0.170
Selenium (Se) µg/g dw 3.60 3.30 6.30 3.70 3.90 4.00
Silver (Ag) µg/g dw <0.02 0.0200 <0.1 0.0200 <0.02 <0.01
Strontium (Sr) µg/g dw 21 22 42 87 26 22
Thallium (Tl) µg/g dw <0.1 <0.05 <0.5 0.0210 <0.1 <0.05
Tin (Sn) µg/g dw <0.1 <0.05 <0.5 <0.05 <0.1 0.200
Titanium (Ti) µg/g dw 1.50 2.80 17 6.90 0.500 0.600
Uranium (U) µg/g dw 0.0600 0.0800 0.390 0.440 0.360 0.260
Vanadium (V) µg/g dw <0.2 0.300 5.00 1.30 <0.2 0.200
Zinc (Zn) µg/g dw 120 140 110 120 140 140

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

Analyte Units
RG_REFF RG_GRLK

2018 2018

Management Unit 3

Reference

Management Unit 4

Reference

7-May-18

Table G.1:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed 
Lentic Areas, 2018 and 2019

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a 

difference from reference.
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RG_PAIR RG_ERW
2018 2019 2018

3-May-18 3-May-18 6-May-19 9-May-18
% Moisture % 99 100 99 99 94 99
Aluminum (Al) µg/g dw 870 3,500 3,400 1,200 4,400 1,700
Antimony (Sb) µg/g dw <0.1 <1 <1 <2 0.0600 <2
Arsenic (As) µg/g dw 0.610 1.10 0.900 <1 1.00 <1
Barium (Ba) µg/g dw 29 65 64 53 61 59
Beryllium (Be) µg/g dw 0.0200 0.200 0.100 <0.2 0.170 <0.2
Boron (B) µg/g dw 2.00 10 10 <20 10 <20
Cadmium (Cd) µg/g dw 0.0600 0.200 0.200 <0.2 0.220 <0.2
Chromium (Cr) µg/g dw 2.40 6.00 5.00 <10 6.70 <10
Cobalt (Co) µg/g dw 0.270 1.20 1.00 0.500 1.20 1.80
Copper (Cu) µg/g dw 5.80 5.20 5.20 5.00 4.80 7.00
Iron (Fe) µg/g dw 530 3,100 2,300 880 3,500 2,300
Lead (Pb) µg/g dw 0.380 1.40 1.20 0.400 1.80 0.800
Manganese (Mn) µg/g dw 32 290 230 170 193 800
Mercury (Hg) µg/g dw 0.00600 <0.05 <0.05 <0.1 0.00800 <0.1
Molybdenum (Mo) µg/g dw 0.100 <1 <1 <2 0.290 <2
Nickel (Ni) µg/g dw 1.10 3.80 3.30 2.00 3.80 4.00
Selenium (Se) µg/g dw 11 5.50 8.80 10 17 14
Silver (Ag) µg/g dw 0.0100 <0.1 <0.1 <0.2 0.0500 <0.2
Strontium (Sr) µg/g dw 89 71 68 62 80 48
Thallium (Tl) µg/g dw 0.0500 <0.5 <0.5 <1 0.110 <1
Tin (Sn) µg/g dw 0.100 <0.5 <0.5 <1 0.110 <1
Titanium (Ti) µg/g dw 8.60 18 20 8.00 26 18
Uranium (U) µg/g dw 0.200 0.390 0.300 0.300 0.340 0.300
Vanadium (V) µg/g dw 2.50 12 10 4.00 14 6.00
Zinc (Zn) µg/g dw 150 130 100 120 99 110

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

2018
RG_ELWDGC

Analyte Units

Management Unit 4

Mine-exposed

6-May-18

Table G.1:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed 
Lentic Areas, 2018 and 2019

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a 

difference from reference.
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RG_SEROX RG_SMCIM
2018 2019

6-May-18 16-May-19 16-May-19 10-May-19
% Moisture % 100 98 98 98 99 99
Aluminum (Al) µg/g dw 1,900 16,400 18,200 6,600 5,200 45
Antimony (Sb) µg/g dw <0.2 0.140 0.0700 <1 <2 0.0200
Arsenic (As) µg/g dw 0.400 4.30 3.10 1.40 <1 0.0900
Barium (Ba) µg/g dw 32 224 287 130 80 28
Beryllium (Be) µg/g dw 0.0600 0.600 0.640 0.200 <0.2 <0.01
Boron (B) µg/g dw 5.00 31 32 20 <20 3.00
Cadmium (Cd) µg/g dw 0.150 1.00 0.790 0.200 <0.2 0.0200
Chromium (Cr) µg/g dw 5.00 22 23 8.00 <10 0.170
Cobalt (Co) µg/g dw 0.430 2.20 2.30 2.30 1.20 0.110
Copper (Cu) µg/g dw 6.00 12 14 9.20 8.00 6.20
Iron (Fe) µg/g dw 930 10,000 13,600 3,900 2,600 160
Lead (Pb) µg/g dw 0.830 6.90 7.70 1.90 1.50 0.110
Manganese (Mn) µg/g dw 29 207 334 220 100 13
Mercury (Hg) µg/g dw <0.01 0.0180 0.0210 <0.05 <0.1 <0.005
Molybdenum (Mo) µg/g dw 0.200 0.840 0.520 <1 <2 0.100
Nickel (Ni) µg/g dw 2.60 12 13 6.80 4.00 0.340
Selenium (Se) µg/g dw 7.60 10 7.90 11 7.00 2.60
Silver (Ag) µg/g dw 0.0200 0.150 0.180 <0.1 <0.2 0.0300
Strontium (Sr) µg/g dw 57 103 114 130 86 50
Thallium (Tl) µg/g dw <0.1 0.370 0.380 <0.5 <1 0.0160
Tin (Sn) µg/g dw 0.500 0.230 0.160 <0.5 <1 <0.05
Titanium (Ti) µg/g dw 19 57 47 42 33 1.10
Uranium (U) µg/g dw 0.480 0.740 0.570 0.220 0.200 0.0220
Vanadium (V) µg/g dw 5.60 47 48 19 13 0.100
Zinc (Zn) µg/g dw 120 120 96 82 130 130

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

RG_GO13
2019

RG_OTTO
Analyte Units

7-May-18
2018

Mine-exposed

Management Unit 4

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a 

difference from reference.

Table G.1:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed 
Lentic Areas, 2018 and 2019
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Mine-exposed
RG_MI16 RG_MIWW RG_HART RG_ISLAND RG_LFSRW RG_ERST

2018 2018 2019 2019 2019 2018
9-May-18 6-May-18 9-May-19 22-May-19 7-May-19 3-May-18

% Moisture % 99 99 99 99 98 99
Aluminum (Al) µg/g dw 70 320 15 34 990 110
Antimony (Sb) µg/g dw <0.1 <0.2 <0.01 0.0500 0.0400 <0.1
Arsenic (As) µg/g dw 0.120 0.100 0.290 0.0400 0.420 0.130
Barium (Ba) µg/g dw 15 27 26 4.80 36 30
Beryllium (Be) µg/g dw <0.01 <0.02 <0.01 <0.01 0.0300 <0.01
Boron (B) µg/g dw 3.00 4.00 2.00 2.00 5.00 2.00
Cadmium (Cd) µg/g dw 0.0100 0.0800 <0.01 0.0800 0.0400 0.0400
Chromium (Cr) µg/g dw 0.800 <1 0.110 0.0900 1.20 <0.5
Cobalt (Co) µg/g dw 0.110 0.290 0.140 0.0400 0.570 0.160
Copper (Cu) µg/g dw 4.90 7.10 4.90 4.80 4.50 5.20
Iron (Fe) µg/g dw 140 260 710 70 1,100 270
Lead (Pb) µg/g dw 0.0500 0.320 0.0200 0.340 0.380 0.110
Manganese (Mn) µg/g dw 8.00 9.60 26 12 89 34
Mercury (Hg) µg/g dw 0.00700 <0.01 0.00600 <0.005 <0.01 0.00800
Molybdenum (Mo) µg/g dw 0.200 <0.2 0.350 0.120 0.220 0.200
Nickel (Ni) µg/g dw 0.330 2.30 0.120 0.110 1.50 0.600
Selenium (Se) µg/g dw 4.30 5.10 5.30 4.40 2.10 8.40
Silver (Ag) µg/g dw 0.0200 <0.02 0.0200 0.0200 0.0300 <0.01
Strontium (Sr) µg/g dw 34 86 39 84 51 37
Thallium (Tl) µg/g dw <0.05 <0.1 0.0340 0.0340 0.0200 <0.05
Tin (Sn) µg/g dw <0.05 0.600 <0.05 0.100 <0.1 <0.05
Titanium (Ti) µg/g dw 1.60 5.80 0.400 1.60 10 1.50
Uranium (U) µg/g dw 0.190 0.0900 0.0400 0.0190 0.0500 0.310
Vanadium (V) µg/g dw 0.200 1.00 <0.1 0.100 2.20 0.500
Zinc (Zn) µg/g dw 120 130 120 140 80 110

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

Units

Management Unit 4

Mine-exposed Reference

Management Unit 5

Analyte

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a 

difference from reference.

Table G.1:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed 
Lentic Areas, 2018 and 2019
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Outside of Management Units 
1 to 6

Reference
RG_ERWSF RG_EROL RG_DOMRS RG_ERMO RG_FL17

2018 2018 2018 2018 2019
6-May-18 6-May-18 6-May-18 6-May-18 11-May-19

% Moisture % 99 99 99 99 99
Aluminum (Al) µg/g dw 1,300 160 180 830 13
Antimony (Sb) µg/g dw <0.1 <0.1 <1 <0.1 0.0200
Arsenic (As) µg/g dw 0.520 0.0800 <0.5 0.210 0.0700
Barium (Ba) µg/g dw 44 17 18 15 4.40
Beryllium (Be) µg/g dw 0.0400 <0.01 <0.1 0.0200 <0.01
Boron (B) µg/g dw 6.00 <1 <10 2.00 <1
Cadmium (Cd) µg/g dw 0.0900 0.0200 <0.1 0.0700 0.0200
Chromium (Cr) µg/g dw 2.20 <0.5 <5 1.40 0.120
Cobalt (Co) µg/g dw 0.560 0.0800 0.100 0.200 0.0600
Copper (Cu) µg/g dw 5.20 5.60 5.60 6.40 4.10
Iron (Fe) µg/g dw 910 190 240 550 50
Lead (Pb) µg/g dw 0.560 0.0600 0.200 0.360 0.0500
Manganese (Mn) µg/g dw 117 13 8.00 21 2.80
Mercury (Hg) µg/g dw 0.00900 0.0130 <0.05 0.00900 0.00500
Molybdenum (Mo) µg/g dw 0.200 <0.1 <1 0.100 0.0500
Nickel (Ni) µg/g dw 1.70 0.260 <0.5 1.00 0.0900
Selenium (Se) µg/g dw 3.20 8.20 4.00 6.90 3.10
Silver (Ag) µg/g dw 0.0200 <0.01 <0.1 0.0100 0.0200
Strontium (Sr) µg/g dw 32 19 35 13 9.00
Thallium (Tl) µg/g dw 0.0500 <0.05 <0.5 0.0500 0.0410
Tin (Sn) µg/g dw 0.0900 <0.05 <0.5 <0.05 <0.05
Titanium (Ti) µg/g dw 12 2.40 3.90 7.60 0.500
Uranium (U) µg/g dw 0.160 0.0840 0.110 0.0820 0.0580
Vanadium (V) µg/g dw 4.00 0.400 <1 2.60 0.100
Zinc (Zn) µg/g dw 110 120 98 130 120

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

Management Unit 5

Mine-exposed
Analyte Units

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a 

difference from reference.

Table G.1:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed 
Lentic Areas, 2018 and 2019
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Table G.2:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean Mean
Wet Weight g 64 0.205 0.172 0.355 - - 67 0.639 0.157 0.0868 - -
Dry Weight g 0.432 - - - - - 0.397 - - - - -
% Moisture % 99 98 98 99 98 1.0 99 99 98 96 98 1.7
Aluminum (Al) µg/g dw 50 9.13 12 9.85 10 131 800 259 547 1,557 788 1.6
Antimony (Sb) µg/g dw 0.0200 - - - - - 0.110 - - - - -
Arsenic (As) µg/g dw 0.120 <0.200 <0.200 <0.200 <0.200 50 0.670 0.497 0.643 1.54 0.892 28
Barium (Ba) µg/g dw 20 - - - - - 76 - - - - -
Beryllium (Be) µg/g dw <0.01 - - - - - 0.0300 - - - - -
Boron (B) µg/g dw 1.00 - - - - - 7.00 - - - - -
Cadmium (Cd) µg/g dw <0.01 1.60 1.41 1.10 1.37 197 0.0600 1.26 1.68 0.951 1.30 182
Calcium (Ca) µg/g dw - 12,314 11,189 11,374 11,626 - - 18,645 23,676 23,178 21,833 -
Chromium (Cr) µg/g dw 0.0150 12 4.42 5.51 7.33 199 1.30 12 8.71 13 11 159
Cobalt (Co) µg/g dw 0.0600 0.466 0.148 0.235 0.283 130 0.420 0.765 0.717 1.17 0.883 71
Copper (Cu) µg/g dw 4.60 5.71 4.60 5.89 5.40 16 4.30 5.83 6.32 5.19 5.78 29
Iron (Fe) µg/g dw 180 277 234 203 238 28 2,600 1,553 2,575 6,539 3,556 31
Lead (Pb) µg/g dw 0.0600 0.0428 0.0221 0.0248 0.0299 67 0.740 0.393 0.617 1.34 0.784 5.8
Lithium (Li) µg/g dw - 0.254 0.250 0.407 0.304 - - 0.717 0.690 1.19 0.866 -
Magnesium (Mg) µg/g dw - 5,016 4,736 5,420 5,057 - - 6,229 4,277 5,184 5,230 -
Manganese (Mn) µg/g dw 17 29 32 22 28 48 144 154 109 294 186 25
Mercury (Hg) µg/g dw <0.005 0.169 0.153 0.126 0.149 187 0.0110 0.123 0.183 0.134 0.147 172
Molybdenum (Mo) µg/g dw 0.0900 0.156 0.158 0.142 0.152 51 0.390 0.238 0.419 0.658 0.438 12
Nickel (Ni) µg/g dw 0.160 15 4.64 6.03 8.53 193 1.60 15 11 18 14 160
Phosphorus (P) µg/g dw - 17,188 13,967 12,690 14,615 - - 8,653 11,244 8,808 9,569 -
Potassium (K) µg/g dw - 1,599 1,313 1,810 1,574 - - 861 682 1,436 993 -
Selenium (Se) µg/g dw 8.70 18 13 14 15 53 7.70 13 15 9.68 13 48
Sodium (Na) µg/g dw - 608 538 775 640 - - 628 187 119 311 -
Silver (Ag) µg/g dw 0.0200 - - - - - 0.0200 - - - - -
Strontium (Sr) µg/g dw 26 32 28 30 30 14 4.20 43 49 58 50 169
Thallium (Tl) µg/g dw 0.0560 - - - - - 0.0220 - - - - -
Tin (Sn) µg/g dw <0.05 0.319 0.415 0.449 0.395 155 <0.05 3.60 0.640 1.40 1.88 190
Titanium (Ti) µg/g dw 1.00 - - - - - 12 - - - - -
Uranium (U) µg/g dw 0.0500 0.0449 0.0501 0.0501 0.0484 3.3 0.300 0.199 0.235 0.330 0.255 16
Vanadium (V) µg/g dw 0.200 0.191 <0.100 0.122 0.138 37 3.00 1.29 1.72 4.95 2.65 12
Zinc (Zn) µg/g dw 94 199 182 138 173 59 82 127 185 104 138 51

Bolded values were calculated by substituting data values <LRL with the LRL.

Replicates
Trich

SRC

16-May-19
RG_FO15B
Reference

RPD (%)
Trich

7-May-19
Analyte Units

SRC
Replicates

RPD (%)

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).

Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.
Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit.

Management Unit 2
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Table G.2:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean Mean
Wet Weight g 72 0.122 0.598 0.388 - - 9.04 0.149 0.267 0.352 - -
Dry Weight g 0.474 - - - - - 0.501 - - - - -
% Moisture % 99 99 100 100 99 0.15 94 95 96 98 96 1.6
Aluminum (Al) µg/g dw 370 22 1,231 49 434 16 4,400 9,969 4,462 7,165 7,198 48
Antimony (Sb) µg/g dw 0.0400 - - - - - 0.0600 - - - - -
Arsenic (As) µg/g dw 0.420 <0.200 1.84 0.210 0.752 57 1.00 3.60 1.78 3.10 2.82 95
Barium (Ba) µg/g dw 52 - - - - - 61 - - - - -
Beryllium (Be) µg/g dw 0.0100 - - - - - 0.170 - - - - -
Boron (B) µg/g dw 2.00 - - - - - 10 - - - - -
Cadmium (Cd) µg/g dw 0.0200 0.978 1.87 0.335 1.06 193 0.220 1.65 1.10 3.52 2.09 162
Calcium (Ca) µg/g dw - 8,578 27,776 5,740 14,032 - - 39,535 44,651 32,356 38,847 -
Chromium (Cr) µg/g dw 0.500 7.55 7.32 4.10 6.32 171 6.70 163 37 99 100 175
Cobalt (Co) µg/g dw 0.180 0.351 0.726 0.205 0.427 81 1.20 10 3.48 6.72 6.73 139
Copper (Cu) µg/g dw 3.90 3.57 4.61 2.81 3.66 6.2 4.80 13 9.57 13 12 85
Iron (Fe) µg/g dw 460 158 2,074 180 804 54 3,500 13,222 5,603 8,805 9,210 90
Lead (Pb) µg/g dw 0.170 0.0620 0.979 0.166 0.402 81 1.80 3.94 2.08 3.31 3.11 53
Lithium (Li) µg/g dw - 0.471 1.87 0.387 0.909 - - 10 5.03 8.37 7.89 -
Magnesium (Mg) µg/g dw - 4,201 5,771 3,033 4,335 - - 7,598 7,766 7,997 7,787 -
Manganese (Mn) µg/g dw 38 13 138 21 57 41 193 734 429 606 590 101
Mercury (Hg) µg/g dw <0.005 0.0940 0.109 0.0471 0.0834 177 0.00800 0.175 0.118 0.186 0.160 181
Molybdenum (Mo) µg/g dw 0.420 0.246 0.655 0.173 0.358 16 0.290 0.776 0.525 1.13 0.810 95
Nickel (Ni) µg/g dw 0.510 8.57 8.78 2.66 6.67 172 3.80 212 41 118 124 188
Phosphorus (P) µg/g dw - 7,693 6,406 2,302 5,467 - - 9,523 6,049 9,866 8,480 -
Potassium (K) µg/g dw - 2,415 2,501 1,805 2,240 - - 8,064 3,801 7,535 6,467 -
Selenium (Se) µg/g dw 3.70 3.41 3.32 1.39 2.71 31 17 29 19 30 26 43
Sodium (Na) µg/g dw - 1,412 1,134 1,330 1,292 - - 1,154 496 1,826 1,159 -
Silver (Ag) µg/g dw 0.0200 - - - - - 0.0500 - - - - -
Strontium (Sr) µg/g dw 87 39 164 28 77 12 80 92 109 92 98 20
Thallium (Tl) µg/g dw 0.0210 - - - - - 0.110 - - - - -
Tin (Sn) µg/g dw <0.05 1.45 3.12 2.68 2.42 192 0.110 1.30 0.954 2.98 1.74 176
Titanium (Ti) µg/g dw 6.90 - - - - - 26 - - - - -
Uranium (U) µg/g dw 0.440 0.262 0.983 0.187 0.477 8.1 0.340 0.553 0.440 0.507 0.500 38
Vanadium (V) µg/g dw 1.30 0.294 5.06 0.371 1.91 38 14 29 13 21 21 40
Zinc (Zn) µg/g dw 120 129 108 49 95 23 99 138 99 149 129 26

Bolded values were calculated by substituting data values <LRL with the LRL.

SRC
Trich

RPD (%)
Replicates

SRC

Management Unit 4

RG_GLMS
Reference

8-May-19
Analyte Units

Trich
RPD (%)

RG_ELWDGC
Mine-exposed

6-May-19

Replicates

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015). 

Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.
Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit.
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Table G.2:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean Mean
Wet Weight g 21 0.130 0.367 0.136 - - 52 0.536 0.256 0.181 - -
Dry Weight g 0.503 - - - - - 0.507 - - - - -
% Moisture % 98 99 95 99 98 0.13 98 98 95 96 96 2.0
Aluminum (Al) µg/g dw 16,400 15,273 16,961 17,051 16,429 0.17 18,200 15,212 25,901 16,627 19,246 5.6
Antimony (Sb) µg/g dw 0.140 - - - - - 0.0700 - - - - -
Arsenic (As) µg/g dw 4.30 2.07 2.26 2.32 2.22 64 3.10 2.52 3.72 2.23 2.82 9.3
Barium (Ba) µg/g dw 224 - - - - - 287 - - - - -
Beryllium (Be) µg/g dw 0.600 - - - - - 0.640 - - - - -
Boron (B) µg/g dw 31 - - - - - 32 - - - - -
Cadmium (Cd) µg/g dw 1.00 1.03 1.25 1.01 1.10 9.1 0.790 0.917 0.966 0.837 0.907 14
Calcium (Ca) µg/g dw - 17,718 17,561 19,031 18,103 - - 25,094 26,550 32,833 28,159 -
Chromium (Cr) µg/g dw 22 72 102 78 84 117 23 113 66 68 82 113
Cobalt (Co) µg/g dw 2.20 4.67 5.70 4.53 4.97 77 2.30 6.39 4.82 4.51 5.24 78
Copper (Cu) µg/g dw 12 13 15 14 14 15 14 15 19 14 16 13
Iron (Fe) µg/g dw 10,000 8,190 8,584 8,830 8,535 16 13,600 9,826 15,066 9,490 11,461 17
Lead (Pb) µg/g dw 6.90 4.28 4.90 4.84 4.67 39 7.70 4.51 7.65 4.68 5.61 31
Lithium (Li) µg/g dw - 13 14 14 14 - - 13 19 14 16 -
Magnesium (Mg) µg/g dw - 8,087 9,378 8,275 8,580 - - 11,015 9,220 10,019 10,085 -
Manganese (Mn) µg/g dw 207 471 263 435 390 61 334 377 594 552 508 41
Mercury (Hg) µg/g dw 0.0180 0.148 0.171 0.149 0.156 159 0.0210 0.131 0.160 0.134 0.142 148
Molybdenum (Mo) µg/g dw 0.840 0.569 0.648 0.684 0.634 28 0.520 0.664 0.870 0.520 0.685 27
Nickel (Ni) µg/g dw 12 93 137 92 107 160 13 147 75 78 100 154
Phosphorus (P) µg/g dw - 9,683 8,809 8,164 8,885 - - 7,054 4,778 5,924 5,918 -
Potassium (K) µg/g dw - 7,599 7,990 7,928 7,839 - - 8,726 12,523 8,646 9,965 -
Selenium (Se) µg/g dw 10 19 20 19 20 65 7.90 10 9.92 8.84 9.71 21
Sodium (Na) µg/g dw - 697 987 733 806 - - 1,659 863 959 1,161 -
Silver (Ag) µg/g dw 0.150 - - - - - 0.180 - - - - -
Strontium (Sr) µg/g dw 103 99 97 97 98 5.2 114 128 127 140 132 14
Thallium (Tl) µg/g dw 0.370 - - - - - 0.380 - - - - -
Tin (Sn) µg/g dw 0.230 1.17 1.80 1.10 1.36 142 0.160 2.05 1.21 1.06 1.44 160
Titanium (Ti) µg/g dw 57 - - - - - 47 - - - - -
Uranium (U) µg/g dw 0.740 0.654 0.736 0.732 0.707 4.5 0.570 0.645 0.984 0.670 0.767 29
Vanadium (V) µg/g dw 47 37 42 40 39 18 48 37 62 38 46 4.8
Zinc (Zn) µg/g dw 120 119 126 117 121 0.53 96 104 101 93 99 3.3

Bolded values were calculated by substituting data values <LRL with the LRL.

Units

SRC
Trich

RPD (%)
Trich

RPD (%)
Replicates Replicates

Management Unit 4
Mine-exposed

RG_GO13
16-May-19 16-May-19

SRC

Analyte

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).

Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.
Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit.
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Table G.2:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean Mean
Wet Weight g 60 0.149 0.142 0.201 - - 94 0.0899 0.175 0.0455 - -
Dry Weight g 0.504 - - - - - 0.502 - - - - -
% Moisture % 99 99 99 98 98 0.92 99 97 99 96 97 2.1
Aluminum (Al) µg/g dw 45 9.80 11 8.29 9.86 128 15 0.643 3.76 3.30 2.57 142
Antimony (Sb) µg/g dw 0.0200 - - - - - <0.01 - - - - -
Arsenic (As) µg/g dw 0.0900 <0.200 <0.200 <0.200 <0.200 76 0.290 <0.200 <0.200 <0.200 <0.200 37
Barium (Ba) µg/g dw 28 - - - - - 26 - - - - -
Beryllium (Be) µg/g dw <0.01 - - - - - <0.01 - - - - -
Boron (B) µg/g dw 3.00 - - - - - 2.00 - - - - -
Cadmium (Cd) µg/g dw 0.0200 1.85 1.63 1.02 1.50 195 <0.01 1.40 1.01 1.29 1.23 197
Calcium (Ca) µg/g dw - 10,162 13,602 8,730 10,832 - - 4,599 6,124 4,124 4,949 -
Chromium (Cr) µg/g dw 0.170 3.11 2.33 2.25 2.56 175 0.110 1.70 2.22 3.79 2.57 184
Cobalt (Co) µg/g dw 0.110 0.205 0.192 0.209 0.202 59 0.140 0.0354 0.117 0.169 0.107 26
Copper (Cu) µg/g dw 6.20 7.57 7.98 4.61 6.72 8.0 4.90 3.88 4.23 5.15 4.42 10
Iron (Fe) µg/g dw 160 114 125 129 123 26 710 52 69 149 90 155
Lead (Pb) µg/g dw 0.110 0.0627 0.128 0.0614 0.0840 27 0.0200 0.0112 0.0335 0.00875 0.0178 12
Lithium (Li) µg/g dw - 0.817 0.884 0.585 0.762 - - 0.196 0.322 0.132 0.217 -
Magnesium (Mg) µg/g dw - 2,217 2,908 2,098 2,408 - - 1,562 1,481 1,384 1,476 -
Manganese (Mn) µg/g dw 13 16 25 15 19 36 26 14 7.43 9.06 10 87
Mercury (Hg) µg/g dw <0.005 0.194 0.179 0.126 0.167 188 0.00600 0.159 0.0872 0.144 0.130 182
Molybdenum (Mo) µg/g dw 0.100 0.148 0.176 0.141 0.155 43 0.350 0.237 0.298 0.219 0.251 33
Nickel (Ni) µg/g dw 0.340 3.54 2.16 2.11 2.60 154 0.120 0.0982 0.338 3.58 1.34 167
Phosphorus (P) µg/g dw - 11,397 13,027 12,090 12,171 - - 15,670 7,544 11,259 11,491 -
Potassium (K) µg/g dw - 1,291 1,132 1,624 1,349 - - 1,414 1,668 1,187 1,423 -
Selenium (Se) µg/g dw 2.60 4.03 3.89 11 6.32 83 5.30 6.60 3.34 5.09 5.01 5.7
Sodium (Na) µg/g dw - 871 689 768 776 - - 429 930 404 588 -
Silver (Ag) µg/g dw 0.0300 - - - - - 0.0200 - - - - -
Strontium (Sr) µg/g dw 50 48 63 39 50 0.070 39 17 27 20 21 60
Thallium (Tl) µg/g dw 0.0160 - - - - - 0.0340 - - - - -
Tin (Sn) µg/g dw <0.05 0.366 0.532 0.506 0.468 161 <0.05 <0.080 0.402 0.192 0.225 127
Titanium (Ti) µg/g dw 1.10 - - - - - 0.400 - - - #DIV/0! -
Uranium (U) µg/g dw 0.0220 0.0197 0.0258 <0.010 0.0185 17 0.0400 <0.010 0.0307 0.0104 0.0170 80
Vanadium (V) µg/g dw 0.100 0.120 <0.100 <0.100 0.107 6.3 <0.1 <0.100 <0.100 <0.100 <0.1 0
Zinc (Zn) µg/g dw 130 245 198 138 194 39 120 189 118 191 166 32

Bolded values were calculated by substituting data values <LRL with the LRL.

SRC
Trich

RPD (%) SRC
Trich

RPD (%)
Replicates Replicates

Management Unit 5Management Unit 4
Mine-exposed Reference

RG_SMCIM RG_HART
10-May-19 9-May-19

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).

Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.
Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit.

Analyte Units
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Table G.2:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean Mean
Wet Weight g 37 0.148 0.583 0.153 - - 49 0.00930 0.0155 0.0977 - -
Dry Weight g 0.338 - - - - - 0.220 - - - - -
% Moisture % 99 100 97 98 98 1.3 98 77 97 99 91 7.2
Aluminum (Al) µg/g dw 34 3.39 11 7.09 7.26 130 990 29 8.88 9.90 16 194
Antimony (Sb) µg/g dw 0.0500 - - - - - 0.0400 - - - - -
Arsenic (As) µg/g dw 0.0400 <0.200 <0.200 <0.200 <0.200 133 0.420 0.229 <0.200 0.295 0.241 54
Barium (Ba) µg/g dw 4.80 - - - - - 36 - - - - -
Beryllium (Be) µg/g dw <0.01 - - - - - 0.0300 - - - - -
Boron (B) µg/g dw 2.00 - - - - - 5.00 - - - - -
Cadmium (Cd) µg/g dw 0.0800 1.35 2.17 1.36 1.62 181 0.0400 1.53 1.47 1.96 1.65 191
Calcium (Ca) µg/g dw - 2,633 7,152 2,763 4,182 - - 11,395 9,990 14,790 12,058 -
Chromium (Cr) µg/g dw 0.0900 1.89 4.68 2.42 3.00 188 1.20 2.31 3.19 3.02 2.84 81
Cobalt (Co) µg/g dw 0.0400 0.0582 0.203 0.133 0.131 107 0.570 0.317 0.225 0.421 0.321 56
Copper (Cu) µg/g dw 4.80 3.29 5.25 4.67 4.40 8.6 4.50 1.95 2.01 3.46 2.48 58
Iron (Fe) µg/g dw 70 69 166 127 121 53 1,100 195 188 113 165 148
Lead (Pb) µg/g dw 0.340 0.810 5.95 0.745 2.50 152 0.380 0.0455 0.0113 0.183 0.0799 130
Lithium (Li) µg/g dw - 0.0509 0.192 0.0723 0.105 - - 0.0904 0.0330 0.244 0.122 -
Magnesium (Mg) µg/g dw - 787 1,883 761 1,144 - - 1,138 967 1,341 1,149 -
Manganese (Mn) µg/g dw 12 17 19 16 18 38 89 35 26 54 38 80
Mercury (Hg) µg/g dw <0.005 0.142 0.187 0.149 0.159 188 <0.01 0.159 0.163 0.184 0.169 178
Molybdenum (Mo) µg/g dw 0.120 0.454 0.249 0.134 0.279 80 0.220 0.406 0.0983 0.440 0.315 35
Nickel (Ni) µg/g dw 0.110 1.43 4.21 2.02 2.55 183 1.50 2.16 3.52 2.88 2.85 62
Phosphorus (P) µg/g dw - 9,161 9,838 8,067 9,022 - - 12,738 11,496 14,095 12,776 -
Potassium (K) µg/g dw - 898 1,517 1,175 1,197 - - 770 70 466 435 -
Selenium (Se) µg/g dw 4.40 4.60 5.30 4.82 4.91 11 2.10 3.53 3.71 4.43 3.89 60
Sodium (Na) µg/g dw - 817 827 346 663 - - 75 22 418 172 -
Silver (Ag) µg/g dw 0.0200 - - - - - 0.0300 - - - - -
Strontium (Sr) µg/g dw 84 32 116 46 65 26 51 27 28 32 29 54
Thallium (Tl) µg/g dw 0.0340 - - - - - 0.0200 - - - - -
Tin (Sn) µg/g dw 0.100 0.787 3.56 0.413 1.59 176 <0.1 0.198 0.117 0.570 0.295 99
Titanium (Ti) µg/g dw 1.60 - - - - - 10 - - - - -
Uranium (U) µg/g dw 0.0190 <0.010 <0.010 <0.010 <0.01 62 0.0500 0.0878 0.0247 0.125 0.0792 45
Vanadium (V) µg/g dw 0.100 <0.100 0.162 <0.100 0.121 19 2.20 0.303 0.103 0.290 0.232 162
Zinc (Zn) µg/g dw 140 181 247 174 201 36 80 223 201 238 220 93

Bolded values were calculated by substituting data values <LRL with the LRL.

RG_ISLAND RG_LFSRW

Management Unit 5
Reference

22-May-19 7-May-19

RPD (%)
Replicates Replicates

SRC
Trich

SRC
Trich

RPD(%)

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported; µg/g dw = micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit.

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).

Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Analyte Units

Page 5 of 6



Table G.2:  Chemistry Data for Columbia Spotted Frog Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean
Wet Weight g 39 0.185 0.0955 0.0589 - -
Dry Weight g 0.361 - - - - -
% Moisture % 99 99 98 97 98 1.4
Aluminum (Al) µg/g dw 13 19 14 4.11 12 4.6
Antimony (Sb) µg/g dw 0.0200 - - - - -
Arsenic (As) µg/g dw 0.0700 0.259 <0.200 <0.200 0.220 103
Barium (Ba) µg/g dw 4.40 - - - - -
Beryllium (Be) µg/g dw <0.01 - - - - -
Boron (B) µg/g dw <1 - - - - -
Cadmium (Cd) µg/g dw 0.0200 2.04 1.33 1.59 1.66 195
Calcium (Ca) µg/g dw - 8,584 10,488 5,110 8,061 -
Chromium (Cr) µg/g dw 0.120 8.19 7.58 3.80 6.53 193
Cobalt (Co) µg/g dw 0.0600 0.367 0.332 0.154 0.284 130
Copper (Cu) µg/g dw 4.10 4.74 3.36 3.41 3.84 6.6
Iron (Fe) µg/g dw 50 187 210 136 177 112
Lead (Pb) µg/g dw 0.0500 0.180 0.0257 0.0200 0.0753 40
Lithium (Li) µg/g dw - 0.164 0.0214 0.0347 0.0734 -
Magnesium (Mg) µg/g dw - 1,547 1,084 1,331 1,321 -
Manganese (Mn) µg/g dw 2.80 6.90 6.79 5.41 6.36 78
Mercury (Hg) µg/g dw 0.00500 0.125 0.152 0.187 0.154 187
Molybdenum (Mo) µg/g dw 0.0500 0.133 0.117 0.0586 0.103 69
Nickel (Ni) µg/g dw 0.0900 8.99 8.31 4.33 7.21 195
Phosphorus (P) µg/g dw - 9,777 10,177 12,527 10,827 -
Potassium (K) µg/g dw - 1,699 279 1,118 1,032 -
Selenium (Se) µg/g dw 3.10 3.65 3.93 5.01 4.20 30
Sodium (Na) µg/g dw - 1,539 325 406 757 -
Silver (Ag) µg/g dw 0.0200 - - - - -
Strontium (Sr) µg/g dw 9.00 7.84 7.95 4.25 6.68 30
Thallium (Tl) µg/g dw 0.0410 - - - - -
Tin (Sn) µg/g dw <0.05 0.943 0.224 0.588 0.585 169
Titanium (Ti) µg/g dw 0.500 - - - - -
Uranium (U) µg/g dw 0.0580 0.0277 0.0982 <0.010 0.0453 25
Vanadium (V) µg/g dw 0.100 0.263 0.354 <0.100 0.239 82
Zinc (Zn) µg/g dw 120 180 197 211 196 48

Bolded values were calculated by substituting data values <LRL with the LRL.

Outside of Management Units 1 to 6
Reference
RG_FL17
11-May-19

SRC
Trich

RPD (%)
Replicates

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).

Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.
Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported; µg/g dw = 
micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit.

UnitsAnalyte
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SRC Trich (Mean)
RG_LML 2018 8-May-18 220 0.228 8-May-18 7.23 3-May-18 CSF 6.80 -

2018 11-May-18 365 0.153 11-May-18 2.03 11-May-18 CSF 3.10 -
2018 11-May-18 365 0.153 11-May-18 2.03 11-May-18 LTS 4.90 -

2018 11-May-18 365 0.153 11-May-18 2.03 11-May-18 WT 7.70 -
RG_FOFR2W 2018 8-May-18 1,151 0.0600 8-May-18 3.90 8-May-18 WT 3.00 -

2018 11-May-18 361 0.731 11-May-18 3.20 10-May-18 CSF 4.90 -
2018 11-May-18 361 0.731 11-May-18 3.20 10-May-18 CSF 3.20 -
2018 9-May-18 381 0.355 9-May-18 2.87 11-May-18 CSF 4.30 -
2018 9-May-18 381 0.355 9-May-18 2.87 9-May-18 CSF 3.70 -

2018 9-May-18 481 0.355 9-May-18 2.87 9-May-18 WF 3.60 -
2018 5-May-18 369 0.274 5-May-18 1.97 6-May-18 CSF 4.40 -
2018 5-May-18 369 0.274 5-May-18 1.97 6-May-18 CSF 3.10 -

2018 5-May-18 369 0.274 5-May-18 1.97 6-May-18 CSF 3.40 -

2018 5-May-18 369 0.274 5-May-18 1.97 5-May-18 LTS 2.00 -

2018 5-May-18 369 0.274 5-May-18 1.97 5-May-18 WT 4.10 -
2019 8-May-19 440 0.0740 8-May-19 1.53 7-May-19 CSF 8.70 15
2019 16-May-19 388 0.0930 8-May-19 1.53 16-May-19 CSF 7.70 13

2019 16-May-19 388 0.0930 8-May-19 1.53 15-May-19 WT 3.20 3.84
RG_GARD 2019 14-May-19 330 0.110 14-May-19 1.73 14-May-19 WT 1.80 1.81

2018 6-May-18 381 0.344 6-May-18 6.00 7-May-18 CSF 3.60 -
2018 6-May-18 381 0.344 6-May-18 6.00 7-May-18 CSF 3.30 -

2018 6-May-18 381 0.344 6-May-18 6.00 6-May-18 CSF 2.00 -

2018 6-May-18 381 0.344 6-May-18 6.00 6-May-18 WT 5.30 -
RG_WWER 2019 14-May-19 409 0.728 14-May-19 5.20 9-May-19 WT 2.10 2.77
RG_WPEF 2018 14-May-18 446 1.16 11-May-18 3.47 11-May-18 WF 3.00 -

2018 6-May-18 581 0.200 6-May-18 3.33 6-May-18 CSF 6.30 -
2018 6-May-18 581 0.200 6-May-18 3.33 12-May-18 LTS 1.70 -
2018 14-May-18 355 0.140 13-May-18 6.10 13-May-18 LTS 1.40 -
2018 14-May-18 355 0.140 13-May-18 6.10 12-May-18 WT 2.00 -
2018 10-May-18 534 0.108 10-May-18 3.20 10-May-18 LTS 0.700 -
2018 10-May-18 534 0.108 10-May-18 3.20 10-May-18 WF 1.70 -

2018 10-May-18 534 0.108 10-May-18 3.20 12-May-18 WT 2.00 -
2018 2-May-18 383 0.183 2-May-18 1.67 6-May-18 LTS 1.70 -
2018 2-May-18 383 0.183 2-May-18 1.67 2-May-18 WF 4.80 -

2018 2-May-18 383 0.183 2-May-18 1.67 9-May-18 WT 3.00 -
2018 2-May-18 392 0.409 2-May-18 1.63 2-May-18 WF 3.30 -
2019 8-May-19 566 0.132 8-May-19 0.570 8-May-19 CSF 3.70 2.71
2018 2-May-18 370 0.183 2-May-18 3.45 6-May-18 CSF 4.00 -
2018 2-May-18 370 0.183 2-May-18 3.45 2-May-18 CSF 3.90 -

RG_LCHOB 2019 9-May-19 158 0.122 9-May-19 1.87 9-May-19 WT 1.80 2.44
RG_CUPO 2018 5-May-18 348 0.484 5-May-18 4.15 5-May-18 LTS 1.20 -

2018 3-May-18 252 16 3-May-18 22 3-May-18 CSF 11 -
2018 3-May-18 252 16 3-May-18 22 10-May-18 WT 8.20 -
2018 3-May-18 553 6.42 3-May-18 23 6-May-18 CSF 8.80 -
2018 3-May-18 553 6.42 3-May-18 23 6-May-18 CSF 10 -

2018 3-May-18 553 6.42 3-May-18 23 3-May-18 CSF 5.50 -

2019 6-May-19 537 8.27 14-May-19 45 6-May-19 CSF 17 26
RG_ERW 2018 9-May-18 519 4.58 9-May-18 15 9-May-18 CSF 14 -

2018 6-May-18 492 6.25 6-May-18 30 6-May-18 LTS 7.00 -
2018 6-May-18 492 6.25 6-May-18 30 9-May-18 WT 18 -

RG_SEROX 2018 6-May-18 411 1.80 6-May-18 11 6-May-18 CSF 7.60 -
2019 16-May-19 1,034 67 13-May-19 30 16-May-19 CSF 10 20
2019 16-May-19 1,034 67 13-May-19 30 16-May-19 CSF 7.90 9.71
2018 7-May-18 533 4.08 7-May-18 15 7-May-18 CSF 11 -
2018 7-May-18 533 4.08 7-May-18 15 7-May-18 CSF 7.00 -

2019 21-May-19 461 b 0.310 21-May-19 12 10-May-19 CSF 2.60 6.32

2019 21-May-19 461 b 0.310 21-May-19 12 24-May-19 WT 2.90 3.01
RG_MCIMCC 2019 14-May-19 1,238 18 14-May-19 12 18-May-19 WT 2.30 2.74

RG_MI16 2018 9-May-18 349 1.34 9-May-18 12 9-May-18 CSF 4.30 -
RG_SLMICP 2018 10-May-18 132 0.353 10-May-18 28 10-May-18 LTS 1.40 -
RG_NLMICP 2018 10-May-18 338 0.413 - - 10-May-18 WT 3.10 -
RG_MIWW 2018 6-May-18 457 0.863 - - 6-May-18 CSF 5.10 -
RG_HART 2019 9-May-19 501 0.403 9-May-19 3.97 9-May-19 CSF 5.30 5.01

RG_ISLAND 2019 22-May-19 335 c 0.362 - - 22-May-19 CSF 4.40 4.91

2019 7-May-19 286 0.133 7-May-19 5.00 7-May-19 CSF 2.10 3.89
2019 7-May-19 286 0.133 7-May-19 5.00 11-May-19 WT 1.60 1.57

RG_ERST 2018 3-May-18 537 3.64 3-May-18 7.20 3-May-18 CSF 8.40 -
RG_ERWSF 2018 6-May-18 602 0.266 - - 6-May-18 CSF 3.20 -
RG_EROL 2018 6-May-18 337 0.152 - - 6-May-18 CSF 8.20 -

RG_DOMRS 2018 6-May-18 349 1.99 6-May-18 6.43 6-May-18 CSF 4.00 -
RG_ERMO 2018 6-May-18 299 0.607 6-May-18 7.00 6-May-18 CSF 6.90 -

Outside of
MU1 to MU6

Reference RG_FL17 2019 20-May-19 287 0.260 20-May-19 3.47 11-May-19 CSF 3.10 4.20

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet and amphibian eggs (Massé et al. 2015).

a Specific conductance is used as an indicator of the degree of mine-exposure (i.e., areas with higher specific conductance readings have a higher degree of mine-exposure).   
b In situ  measurements (including specific conductance) were collected on May 10, 2019.
c In situ  measurements (including specific conductance) were collected on May 21, 2019.

Management 
Unit

Exposure 
Type

Lentic Area 
ID

Year

Amphibian Egg Chemistry

Selenium Concentration 
(µg/g dw)Species

Sample 
Date

Total 
Selenium 

(µg/L)

Sample 
Date

Invertebrate Tissue Chemistry

Sample 
Date

Mean Selenium 
Concentration 

(µg/g dw)

Table G.3:  Details for Concurrent, Co-located Water, Benthic Invertebrate Tissue, and Amphibian Egg Chemistry 
Samples Collected from Reference and Mine-exposed Lentic Areas, 2018 and 2019

Mine-
exposed

Reference

Reference

Reference

RG_EROU

RG_TPW

RG_GHWTC

RG_GLML

Water Quality

Specific 
Conductance 

(µS/cm) a

MU1

MU2

MU3

Reference

Mine-
exposed

RG_REFF

RG_PAIR

RG_ELWDGC

RG_ERWCO

RG_GO13

RG_SDRCKW

RG_SFRR

RG_FOXCF

RG_FO15

RG_FO15B

Total selenium concentration in water exceeds the 2μg/L BC WQG for the protection of aquatic life or the concentration in benthic invertebrate tissues exceeds the 4 μg/g dw BCMOECCS 
interim selenium guideline (BCMOECCS 2019a).

Selenium concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) for benthic invertebrate tissues (i.e., 16 µg/g dw) or amphibian 
eggs (i.e., 9.61 µg/g dw).
Notes: ID = identifier; µS/cm = microSiemens per centimetre; µg/L = micrograms per litre; µg/g dw = micrograms per gram dry weight; SRC = Saskatchewan Research Council Environmental 
Analytical Laboratory; Trich = TrichAnalytics Inc.; MU = Management Unit; CSF = Columbia spotted frog; - = no data/not collected; LTS = long-toed salamander; WT = western toad; WF = wood frog; 
BC WQG = British Columbia Water Quality Guideline; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy. 

RG_SMCIM

RG_OTTO

RG_LFSRW

Mine-
exposed

MU5

MU4

RG_GLMS

RG_GRLK

Reference

Mine-
exposed



Reference Mine-exposed

RG_SDRCKW RG_FOFR2W RG_FO15 RG_FO15B RG_GARD RG_REFF
2018 2018 2018 2019 2019 2018

11-May-18 8-May-18 5-May-18 15-May-19 14-May-19 6-May-18
% Moisture % 99 94 95 98 96 93
Aluminum (Al) µg/g dw 500 490 16 170 2,900 260
Antimony (Sb) µg/g dw <0.2 <1 <0.2 0.0100 0.0600 <0.1
Arsenic (As) µg/g dw 0.300 <0.5 <0.1 0.170 0.550 0.150
Barium (Ba) µg/g dw 64 20 3.80 11 78 34
Beryllium (Be) µg/g dw 0.0200 <0.1 <0.02 <0.01 0.100 <0.01
Boron (B) µg/g dw <2 <10 <2 2.00 8.00 3.00
Cadmium (Cd) µg/g dw 0.140 0.100 <0.02 0.0200 0.200 0.0500
Chromium (Cr) µg/g dw <1 <5 <1 0.280 3.30 0.800
Cobalt (Co) µg/g dw 0.870 0.400 0.0300 0.0900 0.760 0.130
Copper (Cu) µg/g dw 4.80 4.10 4.40 3.70 4.60 4.00
Iron (Fe) µg/g dw 650 410 130 260 2,900 270
Lead (Pb) µg/g dw 0.320 0.200 0.0300 0.120 3.00 0.260
Manganese (Mn) µg/g dw 430 710 6.20 28 105 19
Mercury (Hg) µg/g dw 0.0200 <0.05 0.0300 0.0170 0.0340 0.0200
Molybdenum (Mo) µg/g dw 0.600 <1 <0.2 0.120 0.170 0.200
Nickel (Ni) µg/g dw 1.50 1.50 <0.1 0.210 2.80 0.450
Selenium (Se) µg/g dw 7.70 3.00 4.10 3.20 1.80 5.30
Silver (Ag) µg/g dw 0.0200 <0.1 0.0300 0.0300 0.0400 0.0100
Strontium (Sr) µg/g dw 9.80 10 3.20 7.20 35 18
Thallium (Tl) µg/g dw <0.1 <0.5 <0.1 0.0510 0.0740 <0.05
Tin (Sn) µg/g dw <0.1 <0.5 <0.1 <0.05 0.0800 <0.05
Titanium (Ti) µg/g dw 6.60 6.10 0.400 3.30 35 5.10
Uranium (U) µg/g dw 0.320 0.150 <0.01 0.0300 0.0750 0.0800
Vanadium (V) µg/g dw 2.00 2.00 <0.2 0.500 6.30 0.800
Zinc (Zn) µg/g dw 540 340 510 420 290 340

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

Table G.4:  Chemistry Data for Western Toad Eggs Collected from Reference and Mine-exposed 
Lentic Areas, 2018 and 2019

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify 

a difference from reference.

Reference Reference
Analyte Units

Management Unit 1 Management Unit 2 Management Unit 3
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Reference Mine-exposed

RG_WWER RG_TPW RG_GHWTC RG_GLML RG_LCHOB RG_PAIR
2019 2018 2018 2018 2019 2018

9-May-19 12-May-18 12-May-18 9-May-18 9-May-19 10-May-18
% Moisture % 95 98 99 90 99 98
Aluminum (Al) µg/g dw 200 91 1,100 6,300 2,200 2,000
Antimony (Sb) µg/g dw 0.0100 <0.1 0.100 <1 0.0500 <1
Arsenic (As) µg/g dw 0.0800 0.120 0.820 0.800 0.540 0.500
Barium (Ba) µg/g dw 88 13 80 80 57 38
Beryllium (Be) µg/g dw <0.01 <0.01 0.0400 0.200 0.0700 <0.1
Boron (B) µg/g dw 1.00 1.00 19 20 4.00 <10
Cadmium (Cd) µg/g dw 0.0300 0.0200 0.120 0.300 0.230 0.100
Chromium (Cr) µg/g dw 0.660 <0.5 1.60 8.00 3.00 <5
Cobalt (Co) µg/g dw 0.250 0.0900 0.510 1.60 0.730 0.600
Copper (Cu) µg/g dw 3.60 4.20 3.20 6.60 4.10 3.90
Iron (Fe) µg/g dw 240 150 1,200 3,000 1,500 1,500
Lead (Pb) µg/g dw 0.340 0.0600 3.20 2.10 0.810 1.00
Manganese (Mn) µg/g dw 15 42 900 1,060 107 54
Mercury (Hg) µg/g dw 0.0140 0.0390 0.0410 <0.05 0.0300 <0.05
Molybdenum (Mo) µg/g dw 0.250 0.200 0.400 1.00 0.260 <1
Nickel (Ni) µg/g dw 0.280 0.180 1.60 5.30 2.20 1.90
Selenium (Se) µg/g dw 2.10 2.00 2.00 3.00 1.80 8.20
Silver (Ag) µg/g dw 0.0500 0.0600 0.0200 <0.1 0.0500 <0.1
Strontium (Sr) µg/g dw 56 8.70 44 240 11 44
Thallium (Tl) µg/g dw 0.0390 <0.05 <0.05 <0.5 0.0550 <0.5
Tin (Sn) µg/g dw <0.05 <0.05 0.0600 <0.5 <0.05 <0.5
Titanium (Ti) µg/g dw 3.80 1.90 26 62 26 16
Uranium (U) µg/g dw 0.150 0.0240 0.120 1.00 0.0920 0.220
Vanadium (V) µg/g dw 0.500 0.300 3.20 16 7.80 7.00
Zinc (Zn) µg/g dw 380 450 230 280 370 440

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

Table G.4:  Chemistry Data for Western Toad Eggs Collected from Reference and Mine-exposed 
Lentic Areas, 2018 and 2019

Mine-exposed Reference

Management Unit 3

Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify 
a difference from reference.

Analyte Units

Management Unit 4

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
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Management 
Unit 5

Reference

RG_ERWCO RG_SMCIM RG_MCIMCC RG_NLMICP RG_LFSRW
2018 2019 2019 2018 2019

9-May-18 24-May-19 18-May-19 10-May-18 11-May-19
% Moisture % 97 98 94 95 98
Aluminum (Al) µg/g dw 2,700 95 2,600 12,300 70
Antimony (Sb) µg/g dw <1 <0.01 0.0500 <1 <0.01
Arsenic (As) µg/g dw <0.5 0.120 0.490 10 0.0400
Barium (Ba) µg/g dw 33 17 49 410 8.00
Beryllium (Be) µg/g dw <0.1 <0.01 0.0900 0.900 <0.01
Boron (B) µg/g dw <10 1.00 8.00 30 <1.0
Cadmium (Cd) µg/g dw 0.100 0.0300 0.490 1.10 0.0200
Chromium (Cr) µg/g dw <5 0.140 2.60 71 0.0900
Cobalt (Co) µg/g dw 0.800 0.140 5.00 3.20 0.0500
Copper (Cu) µg/g dw 4.70 3.20 4.60 30 6.00
Iron (Fe) µg/g dw 1,700 260 1,100 11,400 140
Lead (Pb) µg/g dw 1.10 0.160 0.950 5.50 0.0200
Manganese (Mn) µg/g dw 88 19 43 220 3.60
Mercury (Hg) µg/g dw <0.05 0.0200 0.0220 0.0700 0.0100
Molybdenum (Mo) µg/g dw <1 0.120 0.200 16 0.0600
Nickel (Ni) µg/g dw 2.40 0.210 10 48 0.0700
Selenium (Se) µg/g dw 18 2.90 2.30 3.10 1.60
Silver (Ag) µg/g dw <0.1 0.0100 0.0300 0.100 0.110
Strontium (Sr) µg/g dw 23 16 26 200 7.80
Thallium (Tl) µg/g dw <0.5 0.0120 0.100 2.00 0.0230
Tin (Sn) µg/g dw <0.5 <0.05 0.0500 <0.5 <0.05
Titanium (Ti) µg/g dw 18 1.40 18 100 0.900
Uranium (U) µg/g dw 0.170 0.0420 0.200 7.00 0.00600
Vanadium (V) µg/g dw 8.00 0.300 5.30 54 0.100
Zinc (Zn) µg/g dw 580 470 620 390 560

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

Table G.4:  Chemistry Data for Western Toad Eggs Collected from Reference and 
Mine-exposed Lentic Areas, 2018 and 2019

Management Unit 4

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal 

range) used to identify a difference from reference.

Mine-exposed
Analyte Units
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Table G.5:  Chemistry Data for Western Toad Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean Mean
Wet Weight g 21 0.000900 a 0.000500 a 0.000900 - - 15 0.0220 b 0.0228 0.0750 - -
Dry Weight g 0.440 - - - - - 0.509 - - - - -
% Moisture % 98 0 a 0 a 11 - - 96 0.500 b 96 98 - -
Aluminum (Al) µg/g dw 170 2.34 2.64 2.31 2.43 194 2,900 - 223 93 158 179
Antimony (Sb) µg/g dw 0.0100 - - - - - 0.0600 - - - - -
Arsenic (As) µg/g dw 0.170 <0.200 <0.200 <0.200 <0.200 16 0.550 - <0.200 <0.200 <0.200 93
Barium (Ba) µg/g dw 11 - - - - - 78 - - - - -
Beryllium (Be) µg/g dw <0.01 - - - - - 0.100 - - - - -
Boron (B) µg/g dw 2.00 - - - - - 8.00 - - - - -
Cadmium (Cd) µg/g dw 0.0200 4.19 4.69 6.59 5.16 198 0.200 - 1.97 4.35 3.16 176
Calcium (Ca) µg/g dw - 1,097 1,047 647 930 - - - 5,300 15,631 10,465 -
Chromium (Cr) µg/g dw 0.280 1.35 1.39 1.27 1.33 131 3.30 - 7.94 3.14 5.54 51
Cobalt (Co) µg/g dw 0.0900 0.0321 0.0588 0.0663 0.0524 53 0.760 - 0.429 0.199 0.314 83
Copper (Cu) µg/g dw 3.70 5.94 5.57 5.54 5.68 42 4.60 - 3.00 5.38 4.19 9.3
Iron (Fe) µg/g dw 260 88 151 188 142 58 2,900 - 385 176 281 165
Lead (Pb) µg/g dw 0.120 <0.010 0.0135 <0.010 0.0112 166 3.00 - 0.283 0.166 0.224 172
Lithium (Li) µg/g dw - 0.212 0.273 0.310 0.265 - - - 0.442 0.176 0.309 -
Magnesium (Mg) µg/g dw - 3,340 3,260 3,101 3,234 - - - 1,654 4,263 2,959 -
Manganese (Mn) µg/g dw 28 3.93 4.59 5.62 4.71 142 105 - 12 18 15 149
Mercury (Hg) µg/g dw 0.0170 0.484 0.526 0.684 0.564 188 0.0340 - 0.190 0.436 0.313 161
Molybdenum (Mo) µg/g dw 0.120 0.0989 0.115 0.136 0.117 2.9 0.170 - 0.0569 0.101 0.0790 73
Nickel (Ni) µg/g dw 0.210 0.0169 0.0314 <0.010 0.0194 166 2.80 - 8.02 2.72 5.37 63
Phosphorus (P) µg/g dw - 18,822 18,426 17,059 18,102 - - - 6,253 16,060 11,157 -
Potassium (K) µg/g dw - 4,021 5,483 8,301 5,935 - - - 1,997 958 1,477 -
Selenium (Se) µg/g dw 3.20 3.68 3.94 3.91 3.84 18 1.80 - 1.19 2.44 1.81 0.66
Sodium (Na) µg/g dw - 1,240 1,447 2,572 1,753 - - - 1,208 424 816 -
Silver (Ag) µg/g dw 0.0300 - - - - - 0.0400 - - - - -
Strontium (Sr) µg/g dw 7.20 2.09 1.85 1.33 1.76 122 35 - 12 37 25 34
Thallium (Tl) µg/g dw 0.0510 - - - - - 0.0740 - - - - -
Tin (Sn) µg/g dw <0.05 0.173 0.333 <0.080 0.196 119 0.0800 - 0.663 0.579 0.621 154
Titanium (Ti) µg/g dw 3.30 - - - - - 35 - - - - -
Uranium (U) µg/g dw 0.0300 <0.010 <0.010 <0.010 <0.01 100 0.0750 - 0.0233 0.0222 0.0228 107
Vanadium (V) µg/g dw 0.500 <0.100 <0.100 <0.100 <0.1 133 6.30 - 0.699 0.319 0.509 170
Zinc (Zn) µg/g dw 420 45 47 62 51 156 290 - 24 43 33 159

Bolded values were calculated by substituting data values <LRL with the LRL.
Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a The change in weight of samples received after drying was outside the  precision of the analytical  balance (+/- 0.1 mg); thus resulting in the percent moisture of 0%. 
b Sample was lost during sample preparation due to the small sample size, static charge, and particle scattering.

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported/not calculated; µg/g dw = micrograms per gram dry weight; < = less than; LRL = 
Laboratory Reporting Limit; +/- = plus or minus; mg = milligram.

Analyte Units

SRC
Trich

RPD (%)
Replicates

RG_FO15B

Reference

Management Unit 2 Management Unit 3

Reference

RG_GARD

SRC
Trich

RPD (%)
Replicates
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Table G.5:  Chemistry Data for Western Toad Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean Mean
Wet Weight g 11 0.00250 0.00150 0.0196 - - 27 0.0361 0.0218 0.0211 - -
Dry Weight g 0.508 - - - - - 0.491 - - - - -
% Moisture % 95 44 73 93 70 30 99 96 96 95 96 3.4
Aluminum (Al) µg/g dw 200 3.65 3.00 18 8.15 184 2,200 1,938 6.31 2.30 649 109
Antimony (Sb) µg/g dw 0.0100 - - - - - 0.0500 - - - - -
Arsenic (As) µg/g dw 0.0800 <0.200 <0.200 <0.200 <0.200 86 0.540 1.74 0.289 <0.200 0.743 32
Barium (Ba) µg/g dw 88 - - - - - 57 - - - - -
Beryllium (Be) µg/g dw <0.01 - - - - - 0.0700 - - - - -
Boron (B) µg/g dw 1.00 - - - - - 4.00 - - - - -
Cadmium (Cd) µg/g dw 0.0300 7.86 5.91 5.00 6.26 198 0.230 2.12 3.84 3.79 3.25 174
Calcium (Ca) µg/g dw - 5,414 770 11,283 5,822 - - 8,559 4,046 3,210 5,272 -
Chromium (Cr) µg/g dw 0.660 2.09 6.13 2.72 3.65 139 3.00 23 1.55 1.30 8.63 97
Cobalt (Co) µg/g dw 0.250 0.0906 0.255 0.102 0.149 51 0.730 2.29 0.108 <0.030 0.810 10
Copper (Cu) µg/g dw 3.60 7.56 7.40 6.24 7.07 65 4.10 16 5.23 5.57 8.96 74
Iron (Fe) µg/g dw 240 115 290 121 175 31 1,500 2,070 37 18 708 72
Lead (Pb) µg/g dw 0.340 0.0693 0.0167 0.133 0.0730 129 0.810 8.26 0.0490 <0.0100 2.77 110
Lithium (Li) µg/g dw - 0.0823 0.101 0.104 0.0958 - - 1.23 0.0336 <0.0200 0.429 -
Magnesium (Mg) µg/g dw - 3,920 3,480 4,148 3,849 - - 2,161 2,903 2,708 2,591 -
Manganese (Mn) µg/g dw 15 5.92 5.66 9.07 6.89 74 107 129 33 7.56 57 62
Mercury (Hg) µg/g dw 0.0140 0.682 0.653 0.514 0.616 191 0.0300 0.220 0.413 0.415 0.349 168
Molybdenum (Mo) µg/g dw 0.250 0.220 0.0759 0.350 0.215 15 0.260 1.64 0.195 0.0995 0.645 85
Nickel (Ni) µg/g dw 0.280 0.172 6.29 2.21 2.89 165 2.20 31 0.254 0.0615 11 131
Phosphorus (P) µg/g dw - 20,754 18,781 15,689 18,408 - - 3,284 16,543 16,561 12,129 -
Potassium (K) µg/g dw - 3,204 6,970 3,055 4,410 - - 2,441 2,593 321 1,785 -
Selenium (Se) µg/g dw 2.10 3.34 2.89 2.08 2.77 27 1.80 1.59 2.95 2.77 2.44 30
Sodium (Na) µg/g dw - 1,046 2,238 997 1,427 - - 479 609 78 389 -
Silver (Ag) µg/g dw 0.0500 - - - - - 0.0500 - - - - -
Strontium (Sr) µg/g dw 56 6.58 0.700 14 7.12 155 11 33 14 11 19 53
Thallium (Tl) µg/g dw 0.0390 - - - - - 0.0550 - - - - -
Tin (Sn) µg/g dw <0.05 0.416 0.613 0.667 0.565 167 <0.0500 3.40 0.403 0.113 1.31 185
Titanium (Ti) µg/g dw 3.80 - - - - - 26 - - - - -
Uranium (U) µg/g dw 0.150 0.0104 <0.010 0.0284 0.0163 161 0.0920 0.600 <0.0100 <0.0100 0.600 147
Vanadium (V) µg/g dw 0.500 <0.100 <0.100 0.112 0.104 131 7.80 6.18 0.208 <0.100 3.19 84
Zinc (Zn) µg/g dw 380 710 602 515 609 46 370 15 55 56 42 159

Bolded values were calculated by substituting data values <LRL with the LRL.
Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a The change in weight of samples received after drying was outside the  precision of the analytical  balance (+/- 0.1 mg); thus resulting in the percent moisture of 0%. 
b Sample was lost during sample preparation due to the small sample size, static charge, and particle scattering.

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported/not calculated; µg/g dw = micrograms per gram dry weight; < = less than; LRL = 
Laboratory Reporting Limit; +/- = plus or minus; mg = milligram.

Trich
RPD (%)

Replicates

Management Unit 3

Reference

Management Unit 4

Reference
Analyte Units RG_WWER

SRC
Trich

RPD (%)
Replicates

RG_LCHOB

SRC
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Table G.5:  Chemistry Data for Western Toad Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean Mean
Wet Weight g 31 0.000800 a 0.00470 0.0302 - - 8.94 0.00390 0.00670 0.0104 - -
Dry Weight g 0.502 - - - - - 0.510 - - - - -
% Moisture % 98 0 a 92 98 - - 94 74 88 92 85 10
Aluminum (Al) µg/g dw 95 1.38 2.56 234 79 18 2,600 3.47 4,410 1,905 2,106 21
Antimony (Sb) µg/g dw <0.0100 - - - - - 0.0500 - - - - -
Arsenic (As) µg/g dw 0.120 <0.200 <0.200 0.293 0.231 63 0.490 <0.200 0.745 0.496 0.480 2.0
Barium (Ba) µg/g dw 17 - - - - - 49 - - - - -
Beryllium (Be) µg/g dw <0.0100 - - - - - 0.0900 - - - - -
Boron (B) µg/g dw 1.00 - - - - - 8.00 - - - - -
Cadmium (Cd) µg/g dw 0.0300 3.53 3.54 4.89 3.98 197 0.490 6.11 5.69 4.49 5.43 167
Calcium (Ca) µg/g dw - 5,558 6,190 14,118 8,622 - - 2,482 11,830 12,385 8,899 -
Chromium (Cr) µg/g dw 0.140 1.26 1.28 7.96 3.50 185 2.60 1.32 3.91 2.49 2.58 0.95
Cobalt (Co) µg/g dw 0.140 0.0469 0.0698 0.653 0.256 59 5.00 0.521 5.64 5.19 3.78 28
Copper (Cu) µg/g dw 3.20 2.99 2.95 6.60 4.18 27 4.60 4.53 5.55 4.38 4.82 4.7
Iron (Fe) µg/g dw 260 38 71 534 214 19 1,100 231 1,556 644 810 30
Lead (Pb) µg/g dw 0.160 0.0223 0.0331 0.354 0.136 16 0.950 0.0603 1.29 0.770 0.708 29
Lithium (Li) µg/g dw - 0.181 0.201 0.679 0.354 - - 0.144 2.82 1.76 1.57 -
Magnesium (Mg) µg/g dw - 3,281 3,378 5,852 4,170 - - 2,861 3,934 3,922 3,573 -
Manganese (Mn) µg/g dw 19 7.36 18 56 27 34 43 8.56 45 65 40 7.8
Mercury (Hg) µg/g dw 0.0200 0.369 0.366 0.549 0.428 182 0.0220 0.588 0.548 0.418 0.518 184
Molybdenum (Mo) µg/g dw 0.120 0.0915 0.107 0.244 0.148 21 0.200 0.121 0.298 0.188 0.202 1.1
Nickel (Ni) µg/g dw 0.210 0.113 0.250 9.82 3.39 177 10 2.79 14 12 9.51 5.0
Phosphorus (P) µg/g dw - 14,512 13,615 18,095 15,407 - - 15,051 13,028 14,354 14,144 -
Potassium (K) µg/g dw - 1,762 2,723 2,463 2,316 - - 5,054 3,160 4,680 4,298 -
Selenium (Se) µg/g dw 2.90 2.47 2.63 3.94 3.01 3.7 2.30 2.35 3.23 2.64 2.74 17
Sodium (Na) µg/g dw - 588 892 1,057 846 - - 1,465 595 1,281 1,114 -
Silver (Ag) µg/g dw 0.0100 - - - - - 0.0300 - - - - -
Strontium (Sr) µg/g dw 16 19 22 43 28 55 26 5.17 27 21 18 37
Thallium (Tl) µg/g dw 0.0120 - - - - - 0.100 - - - - -
Tin (Sn) µg/g dw <0.0500 <0.0800 0.209 1.13 0.472 162 0.0500 0.218 0.231 1.27 0.575 168
Titanium (Ti) µg/g dw 1.40 - - - - - 18 - - - - -
Uranium (U) µg/g dw 0.0420 <0.0100 0.0105 0.0580 0.0262 47 0.200 0.0198 0.238 0.130 0.130 43
Vanadium (V) µg/g dw 0.300 <0.100 <0.100 0.871 0.357 17 5.30 <0.100 7.64 3.58 3.77 34
Zinc (Zn) µg/g dw 470 40 40 483 188 86 620 76 58 47 60 164

Bolded values were calculated by substituting data values <LRL with the LRL.
Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a The change in weight of samples received after drying was outside the  precision of the analytical  balance (+/- 0.1 mg); thus resulting in the percent moisture of 0%. 
b Sample was lost during sample preparation due to the small sample size, static charge, and particle scattering.

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported/not calculated; µg/g dw = micrograms per gram dry weight; < = less than; LRL = 
Laboratory Reporting Limit; +/- = plus or minus; mg = milligram.

Management Unit 4

Mine-exposed

RG_SMCIM

SRC
Trich

RG_MCIMCC

SRC
Trich

RPD (%)
Replicates

RPD (%)
Replicates

Analyte Units
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Table G.5:  Chemistry Data for Western Toad Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mean
Wet Weight g 19 0.00140 0.00110 0.00250 - -
Dry Weight g 0.505 - - - - -
% Moisture % 98 29 18 84 44 77
Aluminum (Al) µg/g dw 70 1.88 2.25 2.79 2.31 187
Antimony (Sb) µg/g dw <0.01 - - - - -
Arsenic (As) µg/g dw 0.0400 <0.200 <0.200 <0.200 <0.200 133
Barium (Ba) µg/g dw 8.00 - - - - -
Beryllium (Be) µg/g dw <0.01 - - - - -
Boron (B) µg/g dw <1.0 - - - - -
Cadmium (Cd) µg/g dw 0.0200 5.29 2.64 5.55 4.49 198
Calcium (Ca) µg/g dw - 1,280 764 1,811 1,285 -
Chromium (Cr) µg/g dw 0.0900 1.13 1.33 1.32 1.26 173
Cobalt (Co) µg/g dw 0.0500 0.0476 0.0429 0.0383 0.0429 15
Copper (Cu) µg/g dw 6.00 5.79 7.01 6.48 6.42 6.8
Iron (Fe) µg/g dw 140 82 168 82 111 23
Lead (Pb) µg/g dw 0.0200 <0.0100 0.0124 0.00973 0.0107 60
Lithium (Li) µg/g dw - 0.230 0.158 0.132 0.173 -
Magnesium (Mg) µg/g dw - 1,936 2,332 2,853 2,374 -
Manganese (Mn) µg/g dw 3.60 3.91 3.11 5.27 4.10 13
Mercury (Hg) µg/g dw 0.0100 0.497 0.292 0.497 0.429 191
Molybdenum (Mo) µg/g dw 0.0600 0.0390 0.0466 0.0985 0.0613 2.2
Nickel (Ni) µg/g dw 0.0700 0.0229 0.0408 0.0281 0.0306 78
Phosphorus (P) µg/g dw - 13,350 16,591 15,265 15,068 -
Potassium (K) µg/g dw - 4,369 4,463 3,776 4,203 -
Selenium (Se) µg/g dw 1.60 1.09 1.78 1.85 1.57 1.8
Sodium (Na) µg/g dw - 1,144 1,509 1,130 1,261 -
Silver (Ag) µg/g dw 0.110 - - - - -
Strontium (Sr) µg/g dw 7.80 4.68 1.69 7.18 4.52 53
Thallium (Tl) µg/g dw 0.0230 - - - - -
Tin (Sn) µg/g dw <0.0500 <0.0800 <0.0800 0.428 0.196 119
Titanium (Ti) µg/g dw 0.900 - - - - -
Uranium (U) µg/g dw 0.00600 <0.0100 <0.0100 <0.0100 <0.0100 50
Vanadium (V) µg/g dw 0.100 <0.100 <0.100 <0.100 <0.100 0
Zinc (Zn) µg/g dw 560 58 36 53 49 168

Bolded values were calculated by su Bolded values were calculated by substituting data values <LRL with the LRL.

b Sample was lost during sample preparation due to the small sample size, static charge, and particle scattering.

a The change in weight of samples received after drying was outside the  precision of the analytical  balance (+/- 0.1 mg); thus resulting in the percent moisture of 0%. 

Management Unit 5

Reference

RG_LFSRW

SRC
Trich

RPD (%)
Replicates

Units

Notes: SRC = Saskatchewan Research Council Environmental Analytical Laboratory; Trich = TrichAnalytics Inc.; RPD = relative percent difference; % = percent; g = grams; - = no data/not reported/not calculated; µg/g dw = 
micrograms per gram dry weight; < = less than; LRL = Laboratory Reporting Limit; +/- = plus or minus; mg = milligram.

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Analyte
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Table G.6:  Chemistry Data for Long-toed Salamander Eggs Collected from Reference and Mine-exposed Lentic Areas in Management Units 1 to 4, 2018

Management Unit 1 Management Unit 2

Reference Reference

RG_SDRCKW RG_FO15 a RG_EROU RG_TPW RG_GHWTC RG_GLML a RG_CUPO RG_ERWCO RG_SLMICP
11-May-18 5-May-18 12-May-18 13-May-18 10-May-18 6-May-18 5-May-18 6-May-18 10-May-18

% Moisture % 99 98 98 99 98 98 98 99 99
Aluminum (Al) µg/g dw 430 480 930 450 130 600 2,800 9,500 4,400
Antimony (Sb) µg/g dw <0.2 <1 <1 <0.2 <1 <10 <1 <2 <1
Arsenic (As) µg/g dw 0.300 <0.5 <0.5 0.500 <0.5 <5 0.600 2.00 0.800
Barium (Ba) µg/g dw 44 21 27 31 19 23 42 140 85
Beryllium (Be) µg/g dw <0.02 <0.1 <0.1 <0.02 <0.1 <1 <0.1 0.400 0.200
Boron (B) µg/g dw <2 <10 <10 4.00 <10 <100 <10 20 <10
Cadmium (Cd) µg/g dw 0.0800 <0.1 <0.1 0.0600 <0.1 <1 0.100 0.500 0.300
Chromium (Cr) µg/g dw <1 <5 <5 <1 <5 <50 5.00 20 5.00
Cobalt (Co) µg/g dw 0.730 0.200 0.500 0.270 <0.1 <1 0.800 2.40 1.60
Copper (Cu) µg/g dw 3.40 3.30 1.90 3.30 2.30 <5 3.70 7.00 5.20
Iron (Fe) µg/g dw 440 660 1,100 280 170 500 1,600 8,700 2,500
Lead (Pb) µg/g dw 0.280 0.400 0.500 0.460 0.300 <1 1.50 3.50 1.50
Manganese (Mn) µg/g dw 390 180 130 500 34 80 240 400 150
Mercury (Hg) µg/g dw 0.0100 <0.05 <0.05 0.0100 <0.05 <0.5 <0.05 <0.1 <0.05
Molybdenum (Mo) µg/g dw 0.600 <1 <1 0.300 <1 <10 <1 <2 <1
Nickel (Ni) µg/g dw 1.30 0.600 1.30 0.700 <0.5 <5 2.40 8.00 4.90
Selenium (Se) µg/g dw 4.90 2.00 1.70 1.40 0.700 1.70 1.20 7.00 1.40
Silver (Ag) µg/g dw <0.02 <0.1 <0.1 0.0200 <0.1 <1 <0.1 <0.2 <0.1
Strontium (Sr) µg/g dw 11 12 25 18 17 20 14 100 18
Thallium (Tl) µg/g dw <0.1 <0.5 <0.5 <0.1 <0.5 <5 <0.5 <1 <0.5
Tin (Sn) µg/g dw 0.400 <0.5 <0.5 <0.1 <0.5 <5 0.600 <1 <0.5
Titanium (Ti) µg/g dw 6.60 3.70 13 8.20 3.10 9.00 53 72 38
Uranium (U) µg/g dw 0.180 0.240 0.160 0.0500 <0.05 <0.5 0.120 0.700 0.190
Vanadium (V) µg/g dw 1.80 2.00 3.00 1.70 <1 <10 7.00 30 12
Zinc (Zn) µg/g dw 71 88 62 71 56 80 76 70 70

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; mg dw = milligrams dry weight; SRC = Saskatchewan Research Council Environmental Analytical Laboratory.
a Sample masses were below the 50 mg dw reliability threshold for analyses completed by SRC (Golder 2020a).

Analyte Units

Management Unit 3 Management Unit 4

Mine-exposed Reference Mine-exposed



Management 
Unit 1

Mine-exposed Reference Mine-exposed
RG_FOXCF RG_WPEF RG_GHWTC RG_GLML RG_GLMS

9-May-18 11-May-18 10-May-18 2-May-18 2-May-18

% Moisture % 95 99 97 99 97

Aluminum (Al) µg/g dw 440 940 13 36 14

Antimony (Sb) µg/g dw <1 <2 <0.2 <0.2 <0.2

Arsenic (As) µg/g dw <0.5 2.00 <0.1 0.100 0.300

Barium (Ba) µg/g dw 8.10 72 3.30 16 9.70

Beryllium (Be) µg/g dw <0.1 <0.2 <0.02 <0.02 <0.02

Boron (B) µg/g dw <10 <20 <2 <2 <2

Cadmium (Cd) µg/g dw <0.1 <0.2 <0.02 0.0300 <0.02

Chromium (Cr) µg/g dw <5 <10 <1 <1 <1

Cobalt (Co) µg/g dw 0.100 2.20 0.0400 0.0500 0.0400

Copper (Cu) µg/g dw 6.10 7.00 4.80 5.30 5.40

Iron (Fe) µg/g dw 280 1,700 59 69 54

Lead (Pb) µg/g dw 0.200 0.600 <0.02 0.180 <0.02

Manganese (Mn) µg/g dw 22 1,900 3.40 14 10

Mercury (Hg) µg/g dw <0.05 <0.1 0.0200 <0.01 <0.01

Molybdenum (Mo) µg/g dw <1 <2 <0.2 <0.2 <0.2

Nickel (Ni) µg/g dw 0.500 4.00 0.100 0.400 0.200

Selenium (Se) µg/g dw 3.60 3.00 1.70 4.80 3.30

Silver (Ag) µg/g dw <0.1 <0.2 <0.02 <0.02 <0.02

Strontium (Sr) µg/g dw 3.00 100 3.80 17 9.80

Thallium (Tl) µg/g dw <0.5 <1 <0.1 <0.1 <0.1

Tin (Sn) µg/g dw <0.5 <1 <0.1 <0.1 <0.1

Titanium (Ti) µg/g dw 6.90 10 0.600 0.800 0.400

Uranium (U) µg/g dw <0.05 2.20 <0.01 0.100 0.0500

Vanadium (V) µg/g dw 1.00 4.00 <0.2 0.300 <0.2

Zinc (Zn) µg/g dw 110 80 140 140 110

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).   

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than.

Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal 
range) used to identify a difference from reference.

Table G.7:  Chemistry Data for Wood Frog Eggs Collected from Reference and 
Mine-exposed Lentic Areas in Management Units 1, 3, and 4, 2018

Analyte Units

Management Unit 3 Management Unit 4

Reference



2004 2005 2006 2009 2010 2012 2018 2019 2004 2005 2006 2009 2010 2012 2018 2019

MU1 Reference RG_LML 1.00 - - - - ns - ns - - - - - ns - ns -
MU2 Reference RG_FO15 0.379 - ns ns - - ns ns - - ns ns - - ns ns -

Reference RG_REFF 0.992 - - - ns - ns ns - - - - ns - ns ns -
Mine-exposed RG_EROU 1.00 - ns - - - - ns - - ns - - - - ns -

RG_ELWDGC 0.579 - - - - - ns ns ns - - - - - ns ns ns
RG_GO13 0.0810 ns ns ns ns - - - ns ns ns ns ns - - - ns
RG_OTTO 0.0770 - ns - - - ns ns - - ns - - - ns ns -
RG_MI16 0.117 - ns ns - - ns ns - - ns ns - - ns ns -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Notes: ID = identifier; MU = Management Unit; - = insufficient data for comparison; ns = not significant; < = less than; > = greater than; % = percent; ANOVA = Analysis of Variance.

b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table G.8: Temporal Changes in Selenium Concentrations in Columbia Spotted Frog Eggs from Reference and Mine-

Exposed Lentic Areas, 2004 to 2019

Q2. Was the 2019 annual mean greater or less 

than all annual historical means (2004 to 2018) 

and the previous year (2018)? 
c

c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters 
were assigned such that the mean with  highest magnitude is assigned "A".

MU4 Mine-exposed

MU3

a Year p-value from an ANOVA with factors Year  and Lentic Area . Overall p-value for the full model shown when not significant. Otherwise, the minimum p-value for pairwise annual contrasts 
involving the relevant lentic area are presented.

Management 

Unit

Year

P-value 
a

Q1. Was there a positive or negative change since the base 

year (b) of monitoring?

Exposure 

Type
Lentic Area ID

Magnitude of Difference (MOD) 
b 

and Significance (bolded) 

from Base Year (b)
 c

*Bold



Management 
Unit

Exposure 
Type

Lentic Area ID Sample Year Data Source Species
Selenium Concentration 

(µg/g dw)
5.34
7.31
7.73

2018 This study CSF 6.80
3.95
6.65
4.74

WT 9.11
CSF 3.10
WT 7.70

5.21
5.00
4.96

2018 This study WT 3.00
4.90
3.20
3.70
4.30
3.12
5.26
2.97
10
10

5.51
2.58
3.82
4.40
3.10
3.40

WT 4.10
8.70
7.70

WT 3.20
RG_GARD 2019 This study WT 1.80

4.60
3.00
3.50
1.82
2.09
6.33
4.10
3.91
4.03
3.60
3.30
2.00

WT 5.30
RG_WWER 2019 This study WT 2.10

MU1

MU2 Reference

CSF

2006

Table G.9:  Selenium Concentrations in Columbia Spotted Frog and Western Toad 
Eggs Collected from Reference and Mine-exposed Lentic Areas, 2004 to 2019

RG_FOFR2W
2012 Minnow 2014a WT

CSF

Mine-exposed

2018 This study

Reference
2012 Minnow 2014a

RG_LML 2010 Golder 2011 a CSF

CSFThis study2018RG_SFRR

RG_FOXCF 2018 This study CSF

RG_FO15

RG_REFF

2009 Minnow et al. 2011

Minnow 2014a CSF

CSF

CSF

2012 Minnow 2014a

CSF

WT

2018 This study

CSF

RG_DRCKW

RG_SDRCKW

MU3

Minnow et al. 2007 CSF

2012

2005 Minnow 2006

CSF

Reference

2018 This study

RG_FO15B 2019 This study
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Management 
Unit

Exposure 
Type

Lentic Area ID Sample Year Data Source Species
Selenium Concentration 

(µg/g dw)

Table G.9:  Selenium Concentrations in Columbia Spotted Frog and Western Toad 
Eggs Collected from Reference and Mine-exposed Lentic Areas, 2004 to 2019

4.04
5.12
4.72
4.77
6.16
5.14

2018 This study CSF 6.30
RG_TPW 2018 This study WT 2.00

RG_GHWTC 2018 This study WT 2.00
1.26
1.18
2.15
2.72
1.50
5.58

2018 This study WT 3.00
RG_GLMS 2019 This study CSF 3.70

4.00
3.90

RG_LCHOB 2019 This study WT 1.80
CSF 11
WT 8.20

5.23
11
13

8.80
10

5.50
2019 This study CSF 17

RG_ERW 2018 This study CSF 14
RG_ERWCO 2018 This study WT 18
RG_SEROX 2018 This study CSF 7.60

16
26
30

9.48
7.85
8.14
13
18
20
12
38
15
12
16
10

7.90

Reference

CSF

WT

2012

Mine-exposed

2018

RG_GO13

CSFThis study2019

This study CSF

RG_ELWDGC

2012 Minnow 2014a

2006

2005

2004 Minnow 2005

Minnow 2006

CSF

2018 This study CSF

RG_EROU
CSF

MU3

Minnow 2014a

CSF

2009

Minnow et al. 2007

Minnow et al. 2011

RG_PAIR 2018 This study

MU4

RG_GLML

Mine-exposed

2005 Minnow 2006

RG_GRLK
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Management 
Unit

Exposure 
Type

Lentic Area ID Sample Year Data Source Species
Selenium Concentration 

(µg/g dw)

Table G.9:  Selenium Concentrations in Columbia Spotted Frog and Western Toad 
Eggs Collected from Reference and Mine-exposed Lentic Areas, 2004 to 2019

4.05
7.47
5.38
3.23
3.32
2.78
3.42
3.96
5.69
4.41
3.94
6.33
14
11

7.00
CSF 2.60
WT 2.90

RG_MCIMCC 2019 This study WT 2.30
4.23
4.92
7.22
8.45
7.80
5.28
3.33
2.34
2.08
4.41
3.93
4.57
2.20

2018 This study CSF 4.30
RG_NLMICP 2018 This study WT 3.10
RG_MIWW 2018 This study CSF 5.10
RG_HART 2019 This study CSF 5.30

RG_ISLAND 2019 This study CSF 4.40
CSF 2.10
WT 1.60

RG_ERST 2018 This study CSF 8.40
RG_ERWSF 2018 This study CSF 3.20
RG_EROL 2018 This study CSF 8.20

RG_DOMRS 2018 This study CSF 4.00
RG_ERMO 2018 This study CSF 6.90

Outside of
MU1 to MU6 Reference RG_FL17 2019 This study CSF 3.10

Notes: ID = identifier; µg/g dw = micrograms per gram dry weight; MU = Management Unit; CSF = Columbia spotted frog; WT = western toad.
a As cited in Minnow (2014a).

MU5

Mine-exposed

Reference

RG_SMCIM 2019 This study

RG_LFSRW 2019 This study

CSF

2012 Minnow 2014a

CSF

WT

2018 This study CSF

Mine-exposedMU4

Selenium concentration exceeds the 45 µg/g dw preliminary Level 1 Benchmark for amphibian eggs (Massé et al. 2015).
Selenium concentration exceeds the 9.61 µg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal 

range) used to identify a difference from reference.

RG_OTTO

2005 Minnow 2006 CSF

2005 Minnow 2006 CSF

2012 Minnow 2014a

WT

CSF

RG_MI16

2006 Minnow et al. 2007

Page 3 of 3



2012 2018 2012 2018

MU1 Mine-exposed RG_FOFR2W 0.837 ns ns ns ns
MU3 Reference RG_REFF 0.837 ns ns ns ns
MU4 Reference RG_GLML 0.837 ns ns ns ns

P-value <0.05 (annual variation).
>20% Decrease in concentration.
>33% Decrease in concentration.
>43% Decrease in concentration.
>50% Decrease in concentration.
>25% Increase in concentration.
>50% Increase in concentration.
>75% Increase in concentration.
>100% Increase in concentration.

                 Significant increase or decrease from base year (b).
Notes: ID = identifier; MU = Management Unit; - = insufficient data for comparison; ns = not significant; < = less than; > = greater than; % = percent; ANOVA = Analysis of Variance.

b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. 
Letters were assigned such that the mean with  highest magnitude is assigned "A".

Table G.10: Temporal Changes in Selenium Concentrations in Western Toad Eggs from Reference and Mine-Exposed 

Lentic Areas, 2012 and 2018

Management Unit
Year

P-value 
a

Q1. Was there a positive or negative change 

since the base year (b) of monitoring?

Exposure Type Lentic Area ID
Magnitude of Difference (MOD)

b 
and 

Significance (bolded) from Base Year (b)
 c

a Year p-value from an ANOVA with factors Year  and Lentic Area . Overall p-value for the full model shown when not significant. Otherwise the minimum p-value for pairwise annual 
contrasts involving the relevant lentic area are presented.

Q2. Was the 2018 annual mean 

greater or less than all annual 

historical mean (2012)? 
c

*Bold



APPENDIX H 

BIRD DATA 

Bird Surveys



Table H.1: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 1, June 2018 and 2019   

Easting Northing

24-Jun-18 10:00 10:36 16 None 76 to 100 - 1 2 0 - - - - - - - - - - -
14-Jun-19 8:43 8:58 11 None ≤25 None 2 3 0.667 - - - - - - - - - - -
24-Jun-18 9:20 9:50 13 None 76 to 100 - 3 5 0.800 - - - - - - - 1 - - -
14-Jun-19 8:22 8:37 11 None ≤25 None 2 3 0.667 - - - - - - - - - - -

RG_NECW 24-Jun-18 9:50 10:05 659484 5547291 12 None 76 to 100 - 0 b 0 b 0 - - - - - - - - - - -
RG_SECW 24-Jun-18 8:20 8:45 659389 5547191 12 None 76 to 100 - 2 3 0.667 - - - - - - - 1 - - -

21-Jun-18 13:40 13:55 20 None 51 to 75 - 1 1 0 - - - - - - - - - - -
9-Jun-19 10:25 10:40 8 None 51 to 75  - 0 b 0 b 0 - - - - - - - - - - -
13-Jun-19 10:44 10:59 16 None 51 to 75 None to light 0 b 0 b 0 - - - - - - - - - - -
9-Jun-19 9:49 10:04 8 None 51 to 75  - 0 b 0 b 0 - - - - - - - - - - -
13-Jun-19 7:25 7:40 10 None 51 to 75  - 0 b 0 b 0 - - - - - - - - - - -
21-Jun-18 14:58 15:10 20 None 76 to 100 - 1 1 0 - - - - - - - - 1 - -
25-Jun-18 8:52 9:08 14 None 26 to 50 - 3 4 0.833 - - - - - - - - - - -
9-Jun-19  -  -  -  - -  - 0 c 0 c 0 - - - - - - - - - - -
21-Jun-18 9:00 9:15 16 None ≤25 - 4 9 0.778 - 2 - - - - 2 - - 1 -
26-Jun-18 8:50 9:30 11 None 26 to 100 - 7 28 0.804 - 8 1 1 - - 4 - - - -
13-Jun-19 10:10 10:40 14 None 51 to 75  - 9 36 0.871 - 3 2 - - - 7 1 - 5 -
17-Jun-19 10:04 10:28 14 None ≤25 None 9 41 0.874 - 3 - - 6 - 4 2 - 6 -
21-Jun-18 9:26 9:40 17 None ≤25 - 1 1 0 - - - - - - - - - - -
13-Jun-19 9:51 10:06 12 None 51 to 75  - 1 1 0 - - - - - - - - - - -
21-Jun-18 9:47 10:00 17 None ≤25 - 1 1 0 - - - - - - - - - - -
13-Jun-19 9:30 9:46 11 None 51 to 75  - 1 1 0 - - - - - - - - - - -
21-Jun-18 8:45 9:00 13 None Clear - 0 b 0 b 0 - - - - - - - - - - -
13-Jun-19 9:14 9:29 12 None 51 to 75  - 5 8 0.857 - 2 - - - - - - - - -
21-Jun-18 9:10 9:35 15 None Clear - 1 3 0 - - - - - - - - - - -
26-Jun-18 9:45 10:00 11 None 26 to 50 - 2 4 0.667 - 2 - - - - - - - - -
13-Jun-19 8:55 9:10 12 None 51 to 75   - 1 3 0 - - - - - - - - - - -
17-Jun-19 11:45 12:00 18 None Clear  - 1 3 0 - - - - - - - - - - -
21-Jun-18 9:49 10:12 15 None Clear - 3 5 0.800 - - - - - - - - - 2
26-Jun-18 10:10 10:30 11 None 26 to 50 - 3 4 0.833 - - - - - - - 1 - - -
13-Jun-19 11:30 11:45 21 None 51 to 75  - 3 5 0.700 - - - - - - - - - - -
17-Jun-19 12:45 13:00 18 None 51 to 75  - 4 10 0.822 - - - 2 - - - - - - -
19-Jun-18 14:00 14:40 17 None 76 to 100 - 6 8 0.929 1 - - - - - - 1 - - -
24-Jun-18 8:25 8:46 14 None 76 to 100 - 4 10 0.800 - - - - - - - 2 - - -
8-Jun-19 11:12 11:27 5 None 51 to 75 Light 0 b 0 b 0 - - - - - - - - - - -
13-Jun-19 9:32 9:47  - None 51 to 75  - 3 5 0.800 - - - - - - - - - - -
19-Jun-18 15:00 15:30 17 None 51 to 75 - 2 2 1.00 - - - - - - - 1 - - -
24-Jun-18 9:38 9:57 15 None 76 to 100 - 3 4 0.833 - - - - - - - 1 - - -
8-Jun-19 9:22 9:57 1 Light 

mist/snow 76 to 100 None 1 5 0.000 - - - - - - - - - - -
13-Jun-19 11:00 11:15  -  - -  - 2 2 1.00 - - - - - - - - - - -
19-Jun-18 15:30 15:55 17 None 26 to 50 - 2 3 0.667 - - - - - - - - 2 - -
24-Jun-18 9:15 9:35 15 None 76 to 100 - 2 2 1.00 - - - - - - - - - - -
9-Jun-19 12:00 12:15 11 None 51 to 75  - 2 3 0.667 - - - - - - - 1 - - -
13-Jun-19 10:35 10:52  - None 51 to 75  - 2 3 0.667 - - - - - - - - - - -
21-Jun-18 11:00 11:50 21 None Clear - 5 7 0.905 - - - - - - - 1 - - -
24-Jun-18 11:09 11:24 17 None 76 to 100 - 5 7 0.857 - - - - - - - 3 - - -
10-Jun-19 9:11 9:30 9 None 51 to 75 None 6 13 0.885 - - - - - - - 3 - - -
14-Jun-19 9:43 10:01 12 None ≤25  - 4 11 0.691 - - - - - - - - - - -
19-Jun-18 16:10 16:39 18 None 26 to 50 - 2 3 0.667 - - - - - - - - - - -
10-Jun-19 9:43 9:58 10 None 51 to 75 None 5 10 0.800 - - - - - - - 1 - - -
14-Jun-19 8:45 9:01 8 None 51 to 75  - 2 3 0.667 - - - - - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature; °C = degrees Celsius; % = percent; No. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A survey was completed, but no aquatic or aquatic-dependent birds were observed.
c The wetland was dry at the time of the survey; no aquatic or aquatic-dependent birds were observed.

RG_SFRR 655310 5553813

RG_FOXCF 655094 5553553

RG_FOXL 654878 5554437

RG_FRIM 654714 5554273

RG_FRLP 650835 5564841

RG_FOFR2W 651937 5559924

RG_FO10 654132 5555010

RG_PCLSP 650892 5564028

RG_LPLML 650406 5563033

5547364

RG_SDRCKW 656116 5544448

RG_UPGHC 651719 5544466

MU1

Reference

RG_UPBEC 659849 5547153

RG_LPBEC 659794 5546992

RG_ECWRR 657327

Mine-
exposed

RG_HE27 652573 5566275

RG_FRUP 651040 5565062

Canada 

Goose

Common 

Merganser

Common 

Yellowthroat

Green-

winged 

Teal

Harlequin 

Duck
Killdeer

Simpson's 

Diversity 

Index 
a

Number of Visual and Auditory Observations by Species

Barn 

Swallow

Barrow's 

Goldeneye

Blue-

winged 

Teal

California 

Gull

Air Temp. 

(°C)
Precipitation

Cloud Cover

(%)
Wind

Total No. of

Species

Total No. 

Observations

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 

11U)

Start Finish
Bald 

Eagle
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Table H.1: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 1, June 2018 and 2019   

Easting Northing

Canada 

Goose

Common 

Merganser

Common 

Yellowthroat

Green-

winged 

Teal

Harlequin 

Duck
Killdeer

Simpson's 

Diversity 

Index 
a

Number of Visual and Auditory Observations by Species

Barn 

Swallow

Barrow's 

Goldeneye

Blue-

winged 

Teal

California 

Gull

Air Temp. 

(°C)
Precipitation

Cloud Cover

(%)
Wind

Total No. of

Species

Total No. 

Observations

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 

11U)

Start Finish
Bald 

Eagle

19-Jun-18 16:45 17:00 18 None 26 to 50 - 1 1 0 - - - - - - - - - - -
24-Jun-18 10:25 10:39 17 None 76 to 100 - 3 4 0.833 - - - - - - - - - - -
10-Jun-19 10:09 10:24 10 None 76 to 100 Light 1 1 0 - - - - - - - 1 - - -
14-Jun-19 9:07 9:21 8 None ≤25  - 1 1 0 - - - - - - - - - - -
21-Jun-18 11:50 12:15 23 None Clear - 5 9 0.889 - - - - - - - 2 - - -
24-Jun-18 10:05 10:25 16 None 76 to 100 - 4 10 0.644 - - - - - - - - - - -
9-Jun-19 11:15 11:31 11 None 51 to 75  - 3 5 0.800 - - - - - - - 1 - - -
13-Jun-19 11:38 11:53  -  - -  - 1 1 0 - - - - - - - - - - -
21-Jun-18 12:35 12:55 23 None 26 to 50 - 2 3 0.667 - - - - - - - - - - -
26-Jun-18 10:50 11:15 11 None 26 to 50 - 3 4 0.833 - - - - - - - 1 - - -
21-Jun-18 13:00 13:26 23 None 51 to 75 - 3 10 0.600 - - - - - 6 - - - - -
8-Jun-19 10:30 10:50 3 None 76 to 100 None 2 2 1.00 - - - - - - - - - - -
13-Jun-19 9:33 9:48 14 None 51 to 75 None 3 6 0.733 - - - - - - - 1 - - -
21-Jun-18 11:13 11:26 25 None ≤25 - 1 1 0 - - - - - - - - - - -
26-Jun-18 11:15 11:32 11 None 26 to 50 - 1 1 0 - - - - - - - - - - -
8-Jun-19 9:18 9:35 3 None 51 to 75  - 1 2 0 - - - - - - - - - - -
13-Jun-19 10:00 10:15  -  - -  - 0 b 0 b 0 - - - - - - - - - - -
24-Jun-18 11:00 11:26 16 None 76 to 100 - 3 4 0.833 - - - - - - - 1 - - -
8-Jun-19 9:43 10:02 3 None 76 to 100  - 1 1 0 - - - - - - - - - - -
13-Jun-19 9:05 9:20  -  - -  - 1 1 0 - - - - - - - - - - -
19-Jun-18 11:52 12:06 16 None 76 to 100 - 2 2 1.00 1 - - - - - - - - - -
25-Jun-18 9:23 9:45 16 None 51 to 75 - 1 1 0 - - - - - - - - - - -
8-Jun-19 8:50 9:06 2  - 76 to 100  - 1 1 0 - - - - - - - - - - -
12-Jun-19 7:53 8:08 9 None ≤25  - 3 5 0.700 - - - - - - - 1 - - -
19-Jun-18 11:30 11:41 16 None 76 to 100 - 1 2 0 - - - - - - - - - - -
8-Jun-19 8:10 8:30 1 None 51 to 75  - 3 8 0.607 - - - - - - - 1 - - -
13-Jun-19 10:11 10:26 10 None 51 to 75 None 1 1 0 - - - - - - - - - - -
19-Jun-18 9:15 9:30 12 None 76 to 100 - 2 12 0.303 - - - - - - - - - - -
11-Jun-19 8:23 8:38 5 None ≤25 Light 1 2 0 - - - - - - - - - - -
17-Jun-19 8:50 9:05 13 None ≤25 Light 1 3 0 - - - - - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature; °C = degrees Celsius; % = percent; No. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A survey was completed, but no aquatic or aquatic-dependent birds were observed.
c The wetland was dry at the time of the survey; no aquatic or aquatic-dependent birds were observed.

MU1

RG_FO29A 655434 5543797

RG_PSFRR 655105 5543517

RG_ECWFR 656964 5547424

RG_FWDEC 656896 5547095

RG_FRSCP 657227 5549154

RG_FRSCW 657096 5548598

Mine-
exposed

RG_PFR 655076 5553325

RG_FRWUCH 655264 5553050

RG_GHWFR 653010 5545714
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Table H.1: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 1, June 2018 and 2019   

Easting Northing

24-Jun-18 10:00 10:36 16 None 76 to 100 - 1 2 0 - - - - - - - - 2 - - -
14-Jun-19 8:43 8:58 11 None ≤25 None 2 3 0.667 - - - - 1 - - - 2 - - -
24-Jun-18 9:20 9:50 13 None 76 to 100 - 3 5 0.800 - - - - 2 - - - - 2 - -
14-Jun-19 8:22 8:37 11 None ≤25 None 2 3 0.667 - - - - 1 - - - 2 - - -

RG_NECW 24-Jun-18 9:50 10:05 659484 5547291 12 None 76 to 100 - 0 b 0 b 0 - - - - - - - - - - - -
RG_SECW 24-Jun-18 8:20 8:45 659389 5547191 12 None 76 to 100 - 2 3 0.667 - - - - 2 - - - - - - -

21-Jun-18 13:40 13:55 20 None 51 to 75 - 1 1 0 - - - - 1 - - - - - - -
9-Jun-19 10:25 10:40 8 None 51 to 75  - 0 b 0 b 0 - - - - - - - - - - - -
13-Jun-19 10:44 10:59 16 None 51 to 75 None to light 0 b 0 b 0 - - - - - - - - - - - -
9-Jun-19 9:49 10:04 8 None 51 to 75  - 0 b 0 b 0 - - - - - - - - - - - -
13-Jun-19 7:25 7:40 10 None 51 to 75  - 0 b 0 b 0 - - - - - - - - - - - -
21-Jun-18 14:58 15:10 20 None 76 to 100 - 1 1 0 - - - - - - - - - - - -
25-Jun-18 8:52 9:08 14 None 26 to 50 - 3 4 0.833 - - - - 1 - 2 - - - 1 -
9-Jun-19  -  -  -  - -  - 0 c 0 c 0 - - - - - - - - - - - -
21-Jun-18 9:00 9:15 16 None ≤25 - 4 9 0.778 - - - - - - - - 4 - - -
26-Jun-18 8:50 9:30 11 None 26 to 100 - 7 28 0.804 - 2 - - - - - - 9 3 - -
13-Jun-19 10:10 10:40 14 None 51 to 75  - 9 36 0.871 - 6 - - - 3 - - 8 - - 1
17-Jun-19 10:04 10:28 14 None ≤25 None 9 41 0.874 - 10 - 1 - 3 - - 6 - - -
21-Jun-18 9:26 9:40 17 None ≤25 - 1 1 0 - - - - 1 - - - - - - -
13-Jun-19 9:51 10:06 12 None 51 to 75  - 1 1 0 - - - - 1 - - - - - - -
21-Jun-18 9:47 10:00 17 None ≤25 - 1 1 0 - - - - 1 - - - - - - -
13-Jun-19 9:30 9:46 11 None 51 to 75  - 1 1 0 - - - - 1 - - - - - - -
21-Jun-18 8:45 9:00 13 None Clear - 0 b 0 b 0 - - - - - - - - - - - -
13-Jun-19 9:14 9:29 12 None 51 to 75  - 5 8 0.857 - - - - 1 1 - - - 3 1 -
21-Jun-18 9:10 9:35 15 None Clear - 1 3 0 - - - - - - - - 3 - - -
26-Jun-18 9:45 10:00 11 None 26 to 50 - 2 4 0.667 - - - - - - - - - 2 - -
13-Jun-19 8:55 9:10 12 None 51 to 75   - 1 3 0 - - - - - 3 - - - - - -
17-Jun-19 11:45 12:00 18 None Clear  - 1 3 0 - - - - - 3 - - - - - -
21-Jun-18 9:49 10:12 15 None Clear - 3 5 0.800 - - - - - 2 - - 1 - - -
26-Jun-18 10:10 10:30 11 None 26 to 50 - 3 4 0.833 - 2 - - - - - - 1 - - -
13-Jun-19 11:30 11:45 21 None 51 to 75  - 3 5 0.700 1 - - - - 3 - - 1 - - -
17-Jun-19 12:45 13:00 18 None 51 to 75  - 4 10 0.822 - - - - - 3 - - 3 2 - -
19-Jun-18 14:00 14:40 17 None 76 to 100 - 6 8 0.929 - - - - 1 - - 1 2 2 - -
24-Jun-18 8:25 8:46 14 None 76 to 100 - 4 10 0.800 - - - - 2 - - - 2 4 - -
8-Jun-19 11:12 11:27 5 None 51 to 75 Light 0 b 0 b 0 - - - - - - - - - - - -

13-Jun-19 9:32 9:47  - None 51 to 75  - 3 5 0.800 - 1 - - 2 - - - - 2 - -
19-Jun-18 15:00 15:30 17 None 51 to 75 - 2 2 1.00 - - - - 1 - - - - - - -
24-Jun-18 9:38 9:57 15 None 76 to 100 - 3 4 0.833 - - - - 1 - - - - - 2 -
8-Jun-19 9:22 9:57 1 Light 

mist/snow 76 to 100 None 1 5 0.000 - - - - 5 - - - - - - -
13-Jun-19 11:00 11:15  -  - -  - 2 2 1.00 - - - - 1 - - - - - 1 -
19-Jun-18 15:30 15:55 17 None 26 to 50 - 2 3 0.667 - - - - 1 - - - - - - -
24-Jun-18 9:15 9:35 15 None 76 to 100 - 2 2 1.00 - - - - 1 - - - - - 1 -
9-Jun-19 12:00 12:15 11 None 51 to 75  - 2 3 0.667 - - - - 2 - - - - - - -
13-Jun-19 10:35 10:52  - None 51 to 75  - 2 3 0.667 - - - - 2 - - - - - 1 -
21-Jun-18 11:00 11:50 21 None Clear - 5 7 0.905 - - - - 1 2 - 1 - 2 - -
24-Jun-18 11:09 11:24 17 None 76 to 100 - 5 7 0.857 - - - - 1 - - 1 - 1 1  -
10-Jun-19 9:11 9:30 9 None 51 to 75 None 6 13 0.885 - - - - 3 2 - 1 - 2 2 -
14-Jun-19 9:43 10:01 12 None ≤25  - 4 11 0.691 - - - - 2 6 - 2 - 1 - -
19-Jun-18 16:10 16:39 18 None 26 to 50 - 2 3 0.667 - - - - 2 - - 1 - - - -
10-Jun-19 9:43 9:58 10 None 51 to 75 None 5 10 0.800 - 4 - - 1 - - 1 - 3 - -
14-Jun-19 8:45 9:01 8 None 51 to 75  - 2 3 0.667 - - - - 2 - - 1 - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature; °C = degrees Celsius; % = percent; No. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A survey was completed, but no aquatic or aquatic-dependent birds were observed.
c The wetland was dry at the time of the survey; no aquatic or aquatic-dependent birds were observed.

RG_FOXCF 655094 5553553

RG_FOXL 654878 5554437

RG_FRIM 654714 5554273

RG_SFRR 655310 5553813

RG_LPLML 650406 5563033

RG_FOFR2W 651937 5559924

RG_FO10 654132 5555010

RG_FRUP 651040 5565062

RG_FRLP 650835 5564841

RG_PCLSP 650892 5564028

Simpson's 

Diversity 

Index 
aStart Finish

MU1

Reference

RG_UPBEC 659849 5547153

RG_LPBEC 659794 5546992

RG_ECWRR 657327 5547364

RG_SDRCKW 656116 5544448

RG_UPGHC 651719 5544466

Mine-
exposed

RG_HE27 652573 5566275
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winged 
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Management 
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Table H.1: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 1, June 2018 and 2019   

Easting Northing

Simpson's 

Diversity 

Index 
aStart Finish

Date

Time UTM Coordinates 

(NAD83, Zone 

11U) Air Temp. 

(°C)
Precipitation

Cloud Cover

(%)
Wind

Total No. of

Species

Total No. 

Observations

Number of Visual and Auditory Observations by Species

Ring-

necked 

Duck

Sora
Spotted 

Sandpiper

Tree 

Swallow

Wilson's 

Snipe

Yellow-

headed 

Blackbird

Lesser 

Scaup
Mallard

Marsh

Wren

Northern 

Rough-

winged 

Swallow

Northern 

Waterthrush

Red-

winged 

Blackbird

Management 

Unit

Exposure 

Type
Area ID

19-Jun-18 16:45 17:00 18 None 26 to 50 - 1 1 0 - - - - - - - - - 1 - -
24-Jun-18 10:25 10:39 17 None 76 to 100 - 3 4 0.833 - - - 1 1 - - - - - 2 -
10-Jun-19 10:09 10:24 10 None 76 to 100 Light 1 1 0 - - - - - - - - - - - -
14-Jun-19 9:07 9:21 8 None ≤25  - 1 1 0 - - - - 1 - - - - - - -
21-Jun-18 11:50 12:15 23 None Clear - 5 9 0.889 - - 1 - 2 2 - - - 2 - -
24-Jun-18 10:05 10:25 16 None 76 to 100 - 4 10 0.644 - 6 - 1 2 - - - - - 1 -
9-Jun-19 11:15 11:31 11 None 51 to 75  - 3 5 0.800 - 2 - - 2 - - - - - - -
13-Jun-19 11:38 11:53  -  - -  - 1 1 0 - - - - 1 - - - - - - -
21-Jun-18 12:35 12:55 23 None 26 to 50 - 2 3 0.667 - - - - 1 - - - 2 - - -
26-Jun-18 10:50 11:15 11 None 26 to 50 - 3 4 0.833 - - - - 2 - - - 1 - - -
21-Jun-18 13:00 13:26 23 None 51 to 75 - 3 10 0.600 - - - - 1 - - - 3 - - -
8-Jun-19 10:30 10:50 3 None 76 to 100 None 2 2 1.00 - - - - 1 - - - 1 - - -
13-Jun-19 9:33 9:48 14 None 51 to 75 None 3 6 0.733 - - - - 2 - - - 3 - - -
21-Jun-18 11:13 11:26 25 None ≤25 - 1 1 0 - - - - 1 - - - - - - -
26-Jun-18 11:15 11:32 11 None 26 to 50 - 1 1 0 - - - - 1 - - - - - - -
8-Jun-19 9:18 9:35 3 None 51 to 75  - 1 2 0 - - - - 2 - - - - - - -
13-Jun-19 10:00 10:15  -  - -  - 0 b 0 b 0 - - - - - - - - - - - -
24-Jun-18 11:00 11:26 16 None 76 to 100 - 3 4 0.833 - - - - 1 - - - 2 - - -
8-Jun-19 9:43 10:02 3 None 76 to 100  - 1 1 0 - - - - 1 - - - - - - -
13-Jun-19 9:05 9:20  -  - -  - 1 1 0 - - - - 1 - - - - - - -
19-Jun-18 11:52 12:06 16 None 76 to 100 - 2 2 1.00 - - - - - - - - - 1 - -
25-Jun-18 9:23 9:45 16 None 51 to 75 - 1 1 0 - - - - 1 - - - - - - -
8-Jun-19 8:50 9:06 2  - 76 to 100  - 1 1 0 - - - - 1 - - - - - - -
12-Jun-19 7:53 8:08 9 None ≤25  - 3 5 0.700 - 3 - - 1 - - - - - - -
19-Jun-18 11:30 11:41 16 None 76 to 100 - 1 2 0 - - - - - - - - - 2 - -
8-Jun-19 8:10 8:30 1 None 51 to 75  - 3 8 0.607 - 5 - - 2 - - - - - - -
13-Jun-19 10:11 10:26 10 None 51 to 75 None 1 1 0 - - - - 1 - - - - - - -
19-Jun-18 9:15 9:30 12 None 76 to 100 - 2 12 0.303 - - - - 2 - - - - 10  - -
11-Jun-19 8:23 8:38 5 None ≤25 Light 1 2 0 - - - - 2 - - - - - - -
17-Jun-19 8:50 9:05 13 None ≤25 Light 1 3 0 - - - - 3 - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature; °C = degrees Celsius; % = percent; No. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A survey was completed, but no aquatic or aquatic-dependent birds were observed.
c The wetland was dry at the time of the survey; no aquatic or aquatic-dependent birds were observed.

5547095

RG_FO29A 655434 5543797

RG_PSFRR 655105 5543517

RG_GHWFR 653010 5545714

MU1 Mine-
exposed

RG_PFR 655076 5553325

RG_FRWUCH 655264 5553050

RG_FRSCP 657227 5549154

RG_FRSCW 657096 5548598

RG_ECWFR 656964 5547424

RG_FWDEC 656896
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Table H.2: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 2, June 2018 and 2019   

Easting Northing

19-Jun-18 10:45 11:00 14 None 51 to 75 - 5 14 0.758 - 2 1 - - 6 1 - - - 4 -
26-Jun-18 11:40 12:00 11 None 76 to 100 Strong 3 7 0.762 - - 3 - - 2 - - - - 2 -
8-Jun-19 11:05 11:30 6 None 76 to 100 None 8 40 0.804 2 - 11 2 2 8 2 - 1 - 12 -

12-Jun-19 8:18 8:37 12 None ≤25  - 9 23 0.798 - 2 - - 1 10 2 1 1 2 3 1
19-Jun-18 10:18 10:30 14 None 76 to 100 - 5 17 0.640  - 1 - - - 10 1 - 3 - 2 -
26-Jun-18 12:02 12:25 11 None 51 to 75 - 3 6 0.600  - 1 - - - 4 - - 1 - - -
8-Jun-19 11:35 11:55 6 - 76 to 100 - 7 28 0.820 - - 9 - 1 6 4 - 1 2 5 -

12-Jun-19 8:46 9:07 12 None ≤25  - 7 34 0.768 1 2 14 - 2 7 6 - - - 2 -
23-Jun-18 11:49 - 13 Rain 76 to 100  - 0 b 0 b 0 - - - - - - - - - - - -
15-Jun-19 8:22 8:37 7 None 25 - 0 c 0 c 0 - - - - - - - - - - - -

RG_USFRW 23-Jun-18 9:00 9:30 654224 5533082 12 Rain 76 to 100 - 2 3 0.667 - 1 - - 2 - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature; °C = degrees Celsius; % = percent; No. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A survey was completed, but no aquatic or aquatic-dependent birds were observed.
c The wetland was dry at the time of the survey; no aquatic or aquatic-dependent birds were observed.
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Table H.3: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 3, June 2018 and 2019   

Easting Northing

23-Jun-18 8:23 8:40 14 Rain 76 to 100 - 1 1 0 - - - - - - 1 - - -
25-Jun-18 13:10 13:27 20 None ≤25 - 1 1 0 - - - - - - 1 - - -
23-Jun-18 8:52 9:18 14 Rain 76 to 100 - 5 14 0.758 - - - - - - - - - -
25-Jun-18 13:45 14:40 22 None ≤25 - 5 15 0.781 - - - - - - - - - -
8-Jun-19 8:30 9:15 2 Mist Clear  - 6 14 0.824 - - - - - - - - - -

12-Jun-19 9:55 10:25 15 None Clear  - 4 5 0.900 - - - - - - - - - -
23-Jun-18 9:31 9:45 14 Rain 76 to 100 - 7 24 0.866 - - - - 4 - - - - -
25-Jun-18 14:40 15:05 22 None ≤25 to 50 - 7 38 0.757 - - - - 5 - - - - -
8-Jun-19 9:48 10:12 6 Light mist 76 to 100  - 8 28 0.804 - - - - 4 - - - - -

12-Jun-19 10:43 11:00 16 None Clear  - 8 23 0.854 - - - - - - - - - -
21-Jun-18 14:29 14:40 20 None 76 to 100 - 3 8 0.679 - - - - - - - - - -
9-Jun-19 8:12 8:27 5 None 76 to 100  - 4 6 0.867 - - - - - - - - - -

13-Jun-19 11:15 11:30 18 None ≤25 Light to moderate 2 4 0.500 - - - - - - - - - -
19-Jun-18 11:45 12:15 15 None 76 to 100 - 3 9 0.556 - - - - - - - - - -
20-Jun-18 11:23 11:38 23 None ≤25 - 4 9 0.694 - - - - - - - - - -
7-Jun-19 11:40 11:55 10 Light mist 76 to 100 Moderate 5 14 0.725 - - - - - - - - - -

12-Jun-19 11:18 11:35 20 None Clear  - 4 10 0.733 - - - - - - - - - -
21-Jun-18 13:05 13:18 20 None 51 to 75 - 1 1 0 - - - - - - - - - -
9-Jun-19 9:13 9:28 8 None 51 to 75  - 3 4 0.833 - - - - - - - - - -

13-Jun-19 11:43 11:58 22 None ≤25 None 3 5 0.800 - - - - - - - - - -
RG_LOLA 21-Jun-18 13:48 14:05 650934 5542536 20 None 51 to 75 - 4 8 0.750 - - - - - - - - - -

19-Jun-18 9:31 10:22 11 None 76 to 100 - 5 24 0.757 1 - - - 8 - - - - 8
25-Jun-18 8:06 8:31 14 None 26 to 50 - 3 5 0.700 - - - - - - - 1 - -
23-Jun-18 10:37 10:56 14 Rain 76 to 100 - 3 5 0.800 - - - - - - - - - -
8-Jun-19 11:57 12:12 8 None 51 to 75  - 2 5 0.600 - - - - - - - - - -

12-Jun-19 10:58 11:13 19 None Clear  - 5 9 0.861 - - - 2 - - - - - -
20-Jun-18 14:26 14:40 26 None ≤25 - 2 4 0.667 - - - - - - - - - -
25-Jun-18 8:00 8:30 12 to 14 None ≤25 - 5 14 0.670 - - - - - - - 1 - -
7-Jun-19 9:46 10:10 6 None 51 to 75 Strong 5 6 0.933 - - - - - - - 1 - -

17-Jun-19 7:48 8:10 11 None Clear  - 7 15 0.886 - - - - - - - - - -
25-Jun-18 8:45 9:00 14 None ≤25 - 1 2 0 - - - - - - - - - -
7-Jun-19 9:26 9:41 6 None 51 to 75 Strong 9 22 0.900 - - - - 4 - - - - -

11-Jun-19 11:00 11:15 16 None ≤25  - 3 6 0.733 - - - - - - - - - -
20-Jun-18 14:51 15:09 26 None ≤25 - 7 13 0.897 - 1 - - - - - - - -
24-Jun-18 12:15 14:10 19 None 26 to 50 - 16 64 0.923 - - - - - - - 1 3 -
7-Jun-19 8:30 8:57 5 None 51 to 75 Moderate 11 101 0.782 - - - - 40 1 - - - -

11-Jun-19 10:00 10:35 12 None ≤25  - 10 53 0.886 - - 1 - - - - - - -
8-Jun-19 11:03 11:18 6 None 51 to 75  - 1 6 0 - - - - 6 - - - - -

12-Jun-19 9:53 10:08 16 None ≤25  - 1 1 0 - - - - - - - - - -
19-Jun-18 11:33 11:53 15 None 76 to 100 - 0 c 0 c 0 - - - - - - - - - -
11-Jun-19 8:47 9:02 10 None ≤25  - 1 2 0 - - - - - - - - - -
16-Jun-19 7:52 8:07 8 None Clear - 1 2 0 - - - - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; No. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b This area remained lotic until August 2018 and was discontinued for 2019.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
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Unit
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Type

Area ID Date
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American 
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American 
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American 
Wigeon

Air Temp. 
(°C)

Precipitation
Cloud

Cover (%)
Wind

Total No. 
of 

Species

Total No. of 
Observations

MU3

Reference

RG_BLULA 643820 5561321

RG_REFF 645869 5556297

Bald 
Eagle

Bank 
Swallow

Barn 
Swallow

Barrow's 
Goldeneye

Belted 
Kingfisher

Blue-
winged 

Teal

RG_WPEF 649320 5542503

RG_GHSW 651382 5545472

RG_WWER 646615 5554127

RG_LWEEF 650967 5543537

RG_TPW 648787 5551379

RG_GHWTC 649200 5549760

Mine-
exposed

RG_GHSCW b 648345 5550229

RG_EVHIM 649677 5537001

RG_ERUP

RG_LERP 651838 5530458

RG_EROU 652364 5529872

651742 5530538
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Table H.3: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 3, June 2018 and 2019   

Easting Northing

23-Jun-18 8:23 8:40 14 Rain 76 to 100 - 1 1 0 - - - - - - - - - -
25-Jun-18 13:10 13:27 20 None ≤25 - 1 1 0 - - - - - - - - - -
23-Jun-18 8:52 9:18 14 Rain 76 to 100 - 5 14 0.758 - - - - 1 - - - - 2
25-Jun-18 13:45 14:40 22 None ≤25 - 5 15 0.781 - - - - 2 - - 2 - 6
8-Jun-19 8:30 9:15 2 Mist Clear  - 6 14 0.824 - - - 3 3 - - - - -

12-Jun-19 9:55 10:25 15 None Clear  - 4 5 0.900 - - - - 2 - - - - -
23-Jun-18 9:31 9:45 14 Rain 76 to 100 - 7 24 0.866 - - - - 2 - - - - -
25-Jun-18 14:40 15:05 22 None ≤25 to 50 - 7 38 0.757 - - - - 2 - - - - 14
8-Jun-19 9:48 10:12 6 Light mist 76 to 100  - 8 28 0.804 - - - 1 7 - - - - 1

12-Jun-19 10:43 11:00 16 None Clear  - 8 23 0.854 - - - - 3 - - - - 6
21-Jun-18 14:29 14:40 20 None 76 to 100 - 3 8 0.679 - - - - - - - 1 - 4
9-Jun-19 8:12 8:27 5 None 76 to 100  - 4 6 0.867 - 1 - - 1 - - - - -

13-Jun-19 11:15 11:30 18 None ≤25 Light to moderate 2 4 0.500 - - - - - - - - - -
19-Jun-18 11:45 12:15 15 None 76 to 100 - 3 9 0.556 - - - - 2 - - - - -
20-Jun-18 11:23 11:38 23 None ≤25 - 4 9 0.694 - - - - - - - - - -
7-Jun-19 11:40 11:55 10 Light mist 76 to 100 Moderate 5 14 0.725 - - - - 1 - - - - 7

12-Jun-19 11:18 11:35 20 None Clear  - 4 10 0.733 - - - - 1 - - - - -
21-Jun-18 13:05 13:18 20 None 51 to 75 - 1 1 0 - - - - - - - - - -
9-Jun-19 9:13 9:28 8 None 51 to 75  - 3 4 0.833 - - - - 2 - - - - -

13-Jun-19 11:43 11:58 22 None ≤25 None 3 5 0.800 - - - - 2 - - - - -
RG_LOLA 21-Jun-18 13:48 14:05 650934 5542536 20 None 51 to 75 - 4 8 0.750 - - 2 - - - - - - 4

19-Jun-18 9:31 10:22 11 None 76 to 100 - 5 24 0.757 - - - - 2 - - - - -
25-Jun-18 8:06 8:31 14 None 26 to 50 - 3 5 0.700 - - - - 1 - - - - -
23-Jun-18 10:37 10:56 14 Rain 76 to 100 - 3 5 0.800 - - - - 2 - - - - 2
8-Jun-19 11:57 12:12 8 None 51 to 75  - 2 5 0.600 - - - - 2 - - - - -

12-Jun-19 10:58 11:13 19 None Clear  - 5 9 0.861 - - - - 3 - - - - 1
20-Jun-18 14:26 14:40 26 None ≤25 - 2 4 0.667 - - - - 2 - - - - -
25-Jun-18 8:00 8:30 12 to 14 None ≤25 - 5 14 0.670 - - - - 2 1 - 8 - -
7-Jun-19 9:46 10:10 6 None 51 to 75 Strong 5 6 0.933 - - - - 1 - - - - -

17-Jun-19 7:48 8:10 11 None Clear  - 7 15 0.886 - - - - 3 1 - - - -
25-Jun-18 8:45 9:00 14 None ≤25 - 1 2 0 - - - - - - - - - -
7-Jun-19 9:26 9:41 6 None 51 to 75 Strong 9 22 0.900 - - - - 1 - - 1 - -

11-Jun-19 11:00 11:15 16 None ≤25  - 3 6 0.733 - - - - - - - - - -
20-Jun-18 14:51 15:09 26 None ≤25 - 7 13 0.897 - - - - 1 - - - - 1
24-Jun-18 12:15 14:10 19 None 26 to 50 - 16 64 0.923 - - - 1 1 - 2 1 3 10
7-Jun-19 8:30 8:57 5 None 51 to 75 Moderate 11 101 0.782 19 - - - 1 - - 1 - -

11-Jun-19 10:00 10:35 12 None ≤25  - 10 53 0.886 - - - - 6 - - 6 - 9
8-Jun-19 11:03 11:18 6 None 51 to 75  - 1 6 0 - - - - - - - - - -

12-Jun-19 9:53 10:08 16 None ≤25  - 1 1 0 - - - - - - - - - -
19-Jun-18 11:33 11:53 15 None 76 to 100 - 0 c 0 c 0 - - - - - - - - - -
11-Jun-19 8:47 9:02 10 None ≤25  - 1 2 0 - - - - - - - - - -
16-Jun-19 7:52 8:07 8 None Clear - 1 2 0 - - - - 2 - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; No. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b This area remained lotic until August 2018 and was discontinued for 2019.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
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MU3

Reference

RG_BLULA 643820 5561321

RG_REFF 645869 5556297

RG_WWER 646615 5554127

RG_LWEEF 650967 5543537

RG_WPEF 649320

Mine-
exposed

RG_GHSCW b 648345 5550229

RG_EVHIM 649677 5537001

RG_ERUP 651742 5530538

RG_LERP 651838
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Table H.3: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 3, June 2018 and 2019   

Easting Northing

23-Jun-18 8:23 8:40 14 Rain 76 to 100 - 1 1 0 - - - - - - - - - -
25-Jun-18 13:10 13:27 20 None ≤25 - 1 1 0 - - - - - - - - - -
23-Jun-18 8:52 9:18 14 Rain 76 to 100 - 5 14 0.758 - 1 - - - - - 4 - 6
25-Jun-18 13:45 14:40 22 None ≤25 - 5 15 0.781 - - - - - 1 - 4 - -
8-Jun-19 8:30 9:15 2 Mist Clear  - 6 14 0.824 - - 5 - 1 - 1 - - 1

12-Jun-19 9:55 10:25 15 None Clear  - 4 5 0.900 - - 1 - - - - 1 - 1
23-Jun-18 9:31 9:45 14 Rain 76 to 100 - 7 24 0.866 4 - 3 - - 1 - 6 - 4
25-Jun-18 14:40 15:05 22 None ≤25 to 50 - 7 38 0.757 - 1 3 - - - - 12 - 1
8-Jun-19 9:48 10:12 6 Light mist 76 to 100  - 8 28 0.804 - 1 10 - - 2 - - - 2

12-Jun-19 10:43 11:00 16 None Clear  - 8 23 0.854 - 1 6 - - 2 - 3 1 1
21-Jun-18 14:29 14:40 20 None 76 to 100 - 3 8 0.679 - - - 3 - - - - - -
9-Jun-19 8:12 8:27 5 None 76 to 100  - 4 6 0.867 - 2 - 2 - - - - - -

13-Jun-19 11:15 11:30 18 None ≤25 Light to moderate 2 4 0.500 - 1 - 3 - - - - - -
19-Jun-18 11:45 12:15 15 None 76 to 100 - 3 9 0.556 - - 6 - - 1 - - - -
20-Jun-18 11:23 11:38 23 None ≤25 - 4 9 0.694 2 - 5 - - 1 1 - - -
7-Jun-19 11:40 11:55 10 Light mist 76 to 100 Moderate 5 14 0.725 - - 3 - - 1 - - - 2

12-Jun-19 11:18 11:35 20 None Clear  - 4 10 0.733 4 - 4 - - - - 1 - -
21-Jun-18 13:05 13:18 20 None 51 to 75 - 1 1 0 - 1 - - - - - - - -
9-Jun-19 9:13 9:28 8 None 51 to 75  - 3 4 0.833 - 1 - - - - - - - 1

13-Jun-19 11:43 11:58 22 None ≤25 None 3 5 0.800 - 1 - - - - - - - 2
RG_LOLA 21-Jun-18 13:48 14:05 650934 5542536 20 None 51 to 75 - 4 8 0.750 - - 1 - - 1 - - - -

19-Jun-18 9:31 10:22 11 None 76 to 100 - 5 24 0.757 - 5 - - - - - - - -
25-Jun-18 8:06 8:31 14 None 26 to 50 - 3 5 0.700 - 3 - - - - - - - -
23-Jun-18 10:37 10:56 14 Rain 76 to 100 - 3 5 0.800 - 1 - - - - - - - -
8-Jun-19 11:57 12:12 8 None 51 to 75  - 2 5 0.600 - 3 - - - - - - - -

12-Jun-19 10:58 11:13 19 None Clear  - 5 9 0.861 - 2 - - - - - - - 1
20-Jun-18 14:26 14:40 26 None ≤25 - 2 4 0.667 2 - - - - - - - - -
25-Jun-18 8:00 8:30 12 to 14 None ≤25 - 5 14 0.670 - 2 - - - - - - - -
7-Jun-19 9:46 10:10 6 None 51 to 75 Strong 5 6 0.933 - 1 2 - - - - - - 1

17-Jun-19 7:48 8:10 11 None Clear  - 7 15 0.886 - 2 2 4 - 1 - 2 - -
25-Jun-18 8:45 9:00 14 None ≤25 - 1 2 0 - - 2 - - - - - - -
7-Jun-19 9:26 9:41 6 None 51 to 75 Strong 9 22 0.900 4 1 2 3 - - - 4 2 -

11-Jun-19 11:00 11:15 16 None ≤25  - 3 6 0.733 - 1 2 3 - - - - - -
20-Jun-18 14:51 15:09 26 None ≤25 - 7 13 0.897 - - 3 - - 3 2 2 - -
24-Jun-18 12:15 14:10 19 None 26 to 50 - 16 64 0.923 3 5 7 6 - 7 3 8 - 3
7-Jun-19 8:30 8:57 5 None 51 to 75 Moderate 11 101 0.782 10 2 6 - - 1 - 9 11 -

11-Jun-19 10:00 10:35 12 None ≤25  - 10 53 0.886 - 4 8 - - 4 1 10 - 4
8-Jun-19 11:03 11:18 6 None 51 to 75  - 1 6 0 - - - - - - - - - -

12-Jun-19 9:53 10:08 16 None ≤25  - 1 1 0 - - - - - - - - - 1
19-Jun-18 11:33 11:53 15 None 76 to 100 - 0 c 0 c 0 - - - - - - - - - -
11-Jun-19 8:47 9:02 10 None ≤25  - 1 2 0 - - - - - - - - - 2
16-Jun-19 7:52 8:07 8 None Clear - 1 2 0 - - - - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; No. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b This area remained lotic until August 2018 and was discontinued for 2019.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
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MU3
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RG_BLULA 643820 5561321

RG_REFF 645869 5556297

RG_WWER 646615 5554127

RG_LWEEF 650967 5543537

RG_WPEF 649320 5542503

RG_GHSW 651382 5545472

Mine-
exposed

RG_GHSCW b 648345 5550229

RG_EVHIM 649677 5537001

RG_ERUP 651742 5530538

RG_LERP 651838

RG_GHWTC 649200 5549760

5530458

RG_EROU 652364 5529872

RG_TPW 648787 5551379
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Table H.4: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 4, June 2018 and 2019   

Easting Northing

20-Jun-18 7:56 8:45 16 None ≤25 to 50 - 7 36 0.830 - - - 1 - - - -
25-Jun-18 10:15 11:00 15 None 76 to 100 - 9 32 0.810 - - - - 1 - - -
7-Jun-19 8:27 9:15 6 None 76 to 100 Light to moderate 3 31 0.540 - - - - - - - -

12-Jun-19 8:40 9:14 16 None ≤25 - 7 32 0.760 - - - - - - - -
20-Jun-18 9:02 9:16 16 None ≤25 - 8 44 0.821 2 - - - - - - 10
25-Jun-18 11:20 12:00 20 None 26 to 50 - 9 27 0.832 3 - - - - - - 2
7-Jun-19 9:35 9:52 6 None 76 to 100 Moderate 3 14 0.275 - - - - - - - -

12-Jun-19 8:01 8:34 8 None 51 to 75 - 8 22 0.779 - - - - - - - 2
20-Jun-18 9:32 9:46 16 None Clear - 6 15 0.648 - - - - - - - -
25-Jun-18 9:45 10:00 14 to 16 None 51 to 75 - 5 9 0.806 - - - - - - - -
7-Jun-19 10:15 10:42  - None 76 to 100 - 7 38 0.788 - - - 3 - - - -

12-Jun-19 7:22 7:50 7 None 51 to 75 - 8 12 0.924 - - 1 - - - - -
20-Jun-18 11:20 11:40 20 None Clear - 4 8 0.750 - - - - - - - -
10-Jun-19 7:15 7:33 6 None 76 to 100 - 3 4 0.833 - - - - - - - -
15-Jun-19 11:57 12:15 20 None ≤25 - 6 14 0.868 - - - 2 - - - -
20-Jun-18 10:20 10:36 16 to 17 None Clear - 8 15 0.876 - - - - - 1 1 -
10-Jun-19 11:55 12:14  - None 76 to 100 None 4 35 0.568 - - - 20 - - - -
15-Jun-19 8:58 9:13 12 None ≤25 None 3 15 0.533 - - - 10 - - - -
21-Jun-18 15:00 15:25 25 None 51 to 75 - 5 7 0.905 - - - - - - - -
25-Jun-18 10:25 10:50 20 None 76 to 100 - 2 9 0.222 - - - - - - - -
9-Jun-19 11:50 12:05 16 None ≤25 - 0 c 0 c 0 - - - - - - - -
16-Jun-19 10:10 10:30 18 None Clear - 2 3 0.667 - - - - - - - -
20-Jun-18 12:40 12:55 23 None ≤25 - 3 3 1.00 - - - - - - - -
10-Jun-19 11:20 11:37 12 None 76 to 100 Moderate 3 5 0.800 - - - - - - - -
15-Jun-19 8:08 8:23 11 None ≤25 None 3 7 0.667 - - - - - - - -

RG ERIMRB d 20-Jun-18 13:13 13:23 653144 5519941 23 None ≤25 - 5 14 0.769 - - - - - - - -
22-Jun-18 13:23 13:40 17 None ≤25 - 4 16 0.725 - - - - - - - -
9-Jun-19 10:08 10:31 10 None ≤25 Light 3 12 0.712 - - - - - - - -

14-Jun-19 11:03 11:18  - None 76 to 100 - 3 9 0.722 - - - - - - - -
22-Jun-18 13:43 14:12 17 None 76 to 100 - 0 c 0 c 0 - - - - - - - -

25-Jun-18 e 11:49 12:10 20 None 26 to 50 - 3 7 0.762 - - - 2 - - - -
9-Jun-19 10:43 10:59 12 None ≤25 Light 3 13 0.654 - - - - - - - -

14-Jun-19 11:22 11:31 10 None 51 to 75 - 4 14 0.714 - - - - - - - -
22-Jun-18 12:40 13:20 17 None 76 to 100 - 9 20 0.900 - - - - - - - -
25-Jun-18 11:14 11:38 20 None 51 to 100 - 8 28 0.735 - - - 2 - - - -
22-Jun-18 14:35 15:00 17 None 51 to 100 - 5 17 0.743 - 3 - - - - - -
7-Jun-19 12:20 12:35 5 Light to moderate 76 to 100 Moderate 4 16 0.642 - - - - - - - -

12-Jun-19 11:56 12:11 21 None Clear - 3 9 0.556 - - - - - - - -
22-Jun-18 15:25 15:50 19 None 26 to 50 - 2 3 0.667 - - - - - - - -
7-Jun-19 11:10 11:25  - None to light 51 to 75 Strong 1 1 0 - - - - - - - -

11-Jun-19 10:15 11:20 15 None Clear - 6 11 0.855 - - - - - - - -
16-Jun-19 11:00 11:30 20 None ≤25 - 4 6 0.800 - - - - - - - -
20-Jun-18 7:40 9:10 11 to 15 None ≤25 - 7 26 0.757 - - - - - - - -
26-Jun-18 7:44 8:06 14 None ≤25 - 5 17 0.706 - - - - - - - -
10-Jun-19 8:06 8:45 6 None 51 to 75 - 6 29 0.667 - - - - - - - -
18-Jun-19 8:11 8:42 10 None ≤25 - 9 46 0.682 - - - - - - - -
20-Jun-18 9:40 10:25 17 to 18 None Clear - 3 42 0.180 - - - - - - - -
26-Jun-18 8:21 8:41 14 None ≤25 - 3 18 0.307 - - - - - - - -
10-Jun-19 9:44 10:30 8 None 51 to 75 - 5 86 0.555 - - - - - - - -
18-Jun-19 10:06 10:35 12 None ≤25 - 5 48 0.234 - - - - - - - -
23-Jun-18 12:20 12:36 15 Rain 76 to 100 - 2 3 0.667 - - - - - - - -
6-Jun-19 11:17 11:40 13 None 51 to 75 Strong 4 15 0.552 - - - - - - - -
11-Jun-19 10:16 10:33 12 None ≤25 Light 2 6 0.600 - - - - - - - -
22-Jun-18 8:00 8:30 12 None 76 to 100 - 3 3 1.00 - - - - - - 1 -
26-Jun-18 9:45 10:04 12 None 26 to 50 - 2 2 1.00 - - - - - - - -
10-Jun-19 11:15 11:35 15 None 76 to 100 Moderate 5 8 0.857 - - - - - - 1 -
15-Jun-19 7:40 8:03 7 None 76 to 100 - 4 8 0.750 - - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A second survey was not completed in 2018 because the adjacent gun range was in use; however, one spotted sandpiper was observed in the nearby parking lot.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
d Survey results for this date include RG_ERW and RG_ERIM; birds were observed flying back and forth between the two lentic areas.
e This area was misclassified as a lentic area in May 2018 and was confirmed as a mine settling pond in June 2018.  Data are presented in the table for completeness, but were excluded from analyses and interpretation. 
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654720 5525553
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RG_ERIM 652614 5518690
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RG_ERSCIM 653443 5524439

RG_PAIR 652755 5522838

RG_ELWDGC 653175 5521300
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RG_GO13 652955 5514065

RG_ERWCO 652496 5518633

RG_EREV 652823 5516166
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RG_GLML

RG_GLMS 5525825

RG_GRLK 655563 5525690

RG_ALE1 b

RG_OTTO 652537 5512801

RG_ERSCMC 651684 5511980
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Table H.4: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 4, June 2018 and 2019   

Easting Northing

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 

11U)

Number of Visual and Auditory Observations by Species

Start Finish
American 

Coot

American 

Dipper

Bald 

Eagle

Air Temp. 

(°C)
Precipitation

Cloud 

Cover 

(%)

Wind
Total No. of 

Species

Total No. of 

Observations
Bank 

Swallow

Barn 

Swallow

Barrow's 

Goldeneye

Belted 

Kingfisher

Blue-

winged 

Teal

Simpson's 

Diversity 

Index 
a

22-Jun-18 8:45 9:30 12 None 76 to 100 - 6 12 0.894 - - 1 - - - - -
26-Jun-18 10:19 10:36 12 None 26 to 50 Strong 2 5 0.600 - - - - - - - -
10-Jun-19 11:45 12:10 1 None 76 to 100  - 4 5 0.900 - - - - - - - -
15-Jun-19 8:20 8:45 8 None 76 to 100  - 4 6 0.867 - 1 - - - - - -
22-Jun-18 9:50 10:10 11 Rain 76 to 100 - 2 4 0.667 - - - - - - - -
10-Jun-19 10:45 11:00 15 None 76 to 100  - 3 4 0.833 - - - - - - - -
15-Jun-19 8:55 9:10 9 None 76 to 100  - 3 4 0.833 - - - - - - - -
22-Jun-18 10:15 10:30 11 Rain 76 to 100 - 2 3 0.667 - - - - - - - -
26-Jun-18 10:43 10:57 12 None 26 to 50 - 3 5 0.800 - - - - - - - -
10-Jun-19 10:25 10:40 14 None 76 to 100  - 4 18 0.542 - - - - - - - -
15-Jun-19 9:15 9:30 10 None 51 to 75  - 4 6 0.867 - - - - - - - -
22-Jun-18 10:45 11:00 12 None 76 to 100 - 1 1 0 - - - - - - - -
10-Jun-19 10:05 10:20 14 None 76 to 100 None 2 2 1.00 - - - - - - 1 -
15-Jun-19 9:35 9:50 12 None 51 to 75  - 2 2 1.00 - - - - - - - -
22-Jun-18 11:10 11:30 14 None 76 to 100 - 1 1 0 - - - - - - - -
10-Jun-19 9:40 9:55 12 None 76 to 100  - 1 2 0 - - - - - - - -
15-Jun-19 9:58 10:15 13 None 51 to 75  - 0 c 0 c 0 - - - - - - - -
20-Jun-18 14:15 14:40 23 None 26 to 50 - 5 13 0.756 - - - - - - - -
10-Jun-19 8:55 9:23 11 None 51 to 75 Moderate 11 53 0.820 - - - - - - - -
15-Jun-19 10:25 11:00 15 None 25 to 50  - 9 24 0.877 - - - - - - - -

RG_NLMICP 20-Jun-18 13:05 13:30 660955 5493299 23 None ≤25 - 0 c 0 c 0 - - - - - - - -
20-Jun-18 12:45 13:12 23 None ≤25 - 1 3 0 - - - - - - - -
10-Jun-19 8:21 8:37 10 None 51 to 75  - 2 3 0.667 - - - - - - 1 -
15-Jun-19 11:10 11:25 18 None ≤25  - 4 6 0.800 - 1 - - - - - -
20-Jun-18 12:25 12:45 20 None ≤25 to 50 - 5 8 0.857 - - - - - - 1 -
26-Jun-18 11:32 11:55 14 None ≤25 to 50 - 6 16 0.850 - - - - - - - -
10-Jun-19 7:50 8:15 7 None 76 to 100  - 7 14 0.879 - - - - - - - -
15-Jun-19 11:32 11:48 19 None ≤25  - 3 6 0.800 - - - - - - - -
18-Jun-18 15:01 15:15 14 None 76 to 100 - 4 7 0.810 - - - - - - - -
24-Jun-18 12:35 12:53 19 Rain 76 to 100 - 4 24 0.746 - - - - - - - -
6-Jun-19 12:48 13:05 13 None 51 to 75 Strong 2 4 0.667 - - - - - - - -

11-Jun-19 11:37 11:52 17 None ≤25 None 2 6 0.600 - - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A second survey was not completed in 2018 because the adjacent gun range was in use; however, one spotted sandpiper was observed in the nearby parking lot.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
d Survey results for this date include RG_ERW and RG_ERIM; birds were observed flying back and forth between the two lentic areas.
e This area was misclassified as a lentic area in May 2018 and was confirmed as a mine settling pond in June 2018.  Data are presented in the table for completeness, but were excluded from analyses and interpretation. 

RG_MI16 665055 5489432

RG_NMCIM 666651 5488412

RG_MCWA 667917

RG_MIWW 659707 5498474

RG_AQU1 653531 5511635

MU4 Mine-
exposed

RG_MCIMCC 668254 5487064

RG_MCWB 668051 5487358

RG_MIC2 659533 5496626

5487467

RG_MCWAGC 667308 5488107
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Table H.4: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 4, June 2018 and 2019   

Easting Northing

20-Jun-18 7:56 8:45 16 None ≤25 to 50 - 7 36 0.830 - - - - - 2 - - 3 -
25-Jun-18 10:15 11:00 15 None 76 to 100 - 9 32 0.810 - - - - - 2 - - - -
7-Jun-19 8:27 9:15 6 None 76 to 100 Light to moderate 3 31 0.540 - - - - - 13 - - - -

12-Jun-19 8:40 9:14 16 None ≤25 - 7 32 0.760 - - - - - 4 - - 1 -
20-Jun-18 9:02 9:16 16 None ≤25 - 8 44 0.821 - - - - - 1 - - - -
25-Jun-18 11:20 12:00 20 None 26 to 50 - 9 27 0.832 - - - - - 2 - - - -
7-Jun-19 9:35 9:52 6 None 76 to 100 Moderate 3 14 0.275 - - - - - - - - - -

12-Jun-19 8:01 8:34 8 None 51 to 75 - 8 22 0.779 - - - - - 2 - - - -
20-Jun-18 9:32 9:46 16 None Clear - 6 15 0.648 - - - 1 - 1 - 1 - -
25-Jun-18 9:45 10:00 14 to 16 None 51 to 75 - 5 9 0.806 - - - 4 - 1 - 1 - -
7-Jun-19 10:15 10:42  - None 76 to 100 - 7 38 0.788 - 15 - 2 - 3 - - - -

12-Jun-19 7:22 7:50 7 None 51 to 75 - 8 12 0.924 - - - 2 - 1 - 1 - -
20-Jun-18 11:20 11:40 20 None Clear - 4 8 0.750 - - - - - - - - 4 -
10-Jun-19 7:15 7:33 6 None 76 to 100 - 3 4 0.833 - - - - - - - - - -
15-Jun-19 11:57 12:15 20 None ≤25 - 6 14 0.868 - - - - - 2 - - - -
20-Jun-18 10:20 10:36 16 to 17 None Clear - 8 15 0.876 - - - - - - - 1 - 1
10-Jun-19 11:55 12:14  - None 76 to 100 None 4 35 0.568 - - - - - 1 - - - -
15-Jun-19 8:58 9:13 12 None ≤25 None 3 15 0.533 - - - - - - - - - -
21-Jun-18 15:00 15:25 25 None 51 to 75 - 5 7 0.905 - - - - - 1 - - - -
25-Jun-18 10:25 10:50 20 None 76 to 100 - 2 9 0.222 - - - - - - - - 8 -
9-Jun-19 11:50 12:05 16 None ≤25 - 0 c 0 c 0 - - - - - - - - - -
16-Jun-19 10:10 10:30 18 None Clear - 2 3 0.667 - - - - - - - - - -
20-Jun-18 12:40 12:55 23 None ≤25 - 3 3 1.00 - - - - - 1 - - - -
10-Jun-19 11:20 11:37 12 None 76 to 100 Moderate 3 5 0.800 - - - - - 1 - - - -
15-Jun-19 8:08 8:23 11 None ≤25 None 3 7 0.667 - - - - - - - - - -

RG ERIMRB d 20-Jun-18 13:13 13:23 653144 5519941 23 None ≤25 - 5 14 0.769 - - - - - 1 - - - 3
22-Jun-18 13:23 13:40 17 None ≤25 - 4 16 0.725 - - - - - 1 - - - -
9-Jun-19 10:08 10:31 10 None ≤25 Light 3 12 0.712 - - - - - - - - - -

14-Jun-19 11:03 11:18  - None 76 to 100 - 3 9 0.722 - - - - - 2 - - - -
22-Jun-18 13:43 14:12 17 None 76 to 100 - 0 c 0 c 0 - - - - - - - - - -

25-Jun-18 e 11:49 12:10 20 None 26 to 50 - 3 7 0.762 - - - - - - - - - -
9-Jun-19 10:43 10:59 12 None ≤25 Light 3 13 0.654 - - - - - 3 - - - -

14-Jun-19 11:22 11:31 10 None 51 to 75 - 4 14 0.714 - - - - - 5 - - - -
22-Jun-18 12:40 13:20 17 None 76 to 100 - 9 20 0.900 - - - - 1 2 1 1 - -
25-Jun-18 11:14 11:38 20 None 51 to 100 - 8 28 0.735 14 - - - - 1 - - - -
22-Jun-18 14:35 15:00 17 None 51 to 100 - 5 17 0.743 - - - - 1 - - - - -
7-Jun-19 12:20 12:35 5 Light to moderate 76 to 100 Moderate 4 16 0.642 4 - - - - - - - - -

12-Jun-19 11:56 12:11 21 None Clear - 3 9 0.556 - - - - - 1 - - - -
22-Jun-18 15:25 15:50 19 None 26 to 50 - 2 3 0.667 - - - - - - - - - -
7-Jun-19 11:10 11:25  - None to light 51 to 75 Strong 1 1 0 - - - - - - - - - -

11-Jun-19 10:15 11:20 15 None Clear - 6 11 0.855 - - - - - - - - - 1
16-Jun-19 11:00 11:30 20 None ≤25 - 4 6 0.800 - - - - - 1 - - - -
20-Jun-18 7:40 9:10 11 to 15 None ≤25 - 7 26 0.757 - - - - - 3 - 1 - -
26-Jun-18 7:44 8:06 14 None ≤25 - 5 17 0.706 - - - - - 2 - - - -
10-Jun-19 8:06 8:45 6 None 51 to 75 - 6 29 0.667 - - - - - 3 - - - -
18-Jun-19 8:11 8:42 10 None ≤25 - 9 46 0.682 - 4 1 - - 5 - - - -
20-Jun-18 9:40 10:25 17 to 18 None Clear - 3 42 0.180 - - - - - 3 - - - -
26-Jun-18 8:21 8:41 14 None ≤25 - 3 18 0.307 - - - - - 1 - - - -
10-Jun-19 9:44 10:30 8 None 51 to 75 - 5 86 0.555 12 12 - - - 2 - - - -
18-Jun-19 10:06 10:35 12 None ≤25 - 5 48 0.234 - 1 - - - 1 - 1 - -
23-Jun-18 12:20 12:36 15 Rain 76 to 100 - 2 3 0.667 - - - - - - - - - -
6-Jun-19 11:17 11:40 13 None 51 to 75 Strong 4 15 0.552 2 - - - - 1 - - - -

11-Jun-19 10:16 10:33 12 None ≤25 Light 2 6 0.600 - - - - - 3 - - - -
22-Jun-18 8:00 8:30 12 None 76 to 100 - 3 3 1.00 - - - - - 1 - - - -
26-Jun-18 9:45 10:04 12 None 26 to 50 - 2 2 1.00 - - - - - - - - - -
10-Jun-19 11:15 11:35 15 None 76 to 100 Moderate 5 8 0.857 - - - - - 1 - - - -
15-Jun-19 7:40 8:03 7 None 76 to 100 - 4 8 0.750 - - - - - 4 - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A second survey was not completed in 2018 because the adjacent gun range was in use; however, one spotted sandpiper was observed in the nearby parking lot.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
d Survey results for this date include RG_ERW and RG_ERIM; birds were observed flying back and forth between the two lentic areas.

RG_OTTO 652537 5512801

RG_ERSCMC 651684 5511980

RG_SMCIM 667979 5484119

RG_EREV 652823 5516166

RG_SEROX 652689 5514469

RG_GO13 652955 5514065

RG_ERIM 652614 5518690

RG_ERW 652659 5518678

RG_ERWCO 652496 5518633

MU4

Reference

RG_GLML 654720 5525553

RG_GLMS 655084 5525825

RG_GRLK 655563 5525690

RG_ALE1 b 663885 5502625

Mine-
exposed

RG_ERSCIM 653443 5524439

RG_PAIR 652755 5522838

RG_ELWDGC 653175 5521300

Number of Visual and Auditory Observations by Species

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 

11U) Air Temp. 

(°C)
Precipitation

Cloud 

Cover 

(%)

Wind
Total No. of 

Species

Total No. of 

Observations

Simpson's 

Diversity 

Index 
aStart Finish

Great 

Blue 

Heron

Green-

winged 

Teal

Hooded 

Merganser

Cliff 

Swallow

Common 

Goldeneye

Common 

Loon

Common 

Merganser

Common 

Yellowthroat
Gadwall

Canada 

Goose
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Table H.4: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 4, June 2018 and 2019   

Easting Northing

Number of Visual and Auditory Observations by Species

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 

11U) Air Temp. 

(°C)
Precipitation

Cloud 

Cover 

(%)

Wind
Total No. of 

Species

Total No. of 

Observations

Simpson's 

Diversity 

Index 
aStart Finish

Great 

Blue 

Heron

Green-

winged 

Teal

Hooded 

Merganser

Cliff 

Swallow

Common 

Goldeneye

Common 

Loon

Common 

Merganser

Common 

Yellowthroat
Gadwall

Canada 

Goose

22-Jun-18 8:45 9:30 12 None 76 to 100 - 6 12 0.894 - - - - - 2 - - - -
26-Jun-18 10:19 10:36 12 None 26 to 50 Strong 2 5 0.600 - - - - - - - - - -
10-Jun-19 11:45 12:10 1 None 76 to 100  - 4 5 0.900 - - - - - 1 - - - -
15-Jun-19 8:20 8:45 8 None 76 to 100  - 4 6 0.867 - - - - - 2 - - - -
22-Jun-18 9:50 10:10 11 Rain 76 to 100 - 2 4 0.667 - - - - - 2 - - - -
10-Jun-19 10:45 11:00 15 None 76 to 100  - 3 4 0.833 - - - - - 2 - - - -
15-Jun-19 8:55 9:10 9 None 76 to 100  - 3 4 0.833 - - - - - 2 - - - -
22-Jun-18 10:15 10:30 11 Rain 76 to 100 - 2 3 0.667 - - - - - - - - - -
26-Jun-18 10:43 10:57 12 None 26 to 50 - 3 5 0.800 - 1 - - - 2 - - - -
10-Jun-19 10:25 10:40 14 None 76 to 100  - 4 18 0.542 - 12 - - - 3 - - - -
15-Jun-19 9:15 9:30 10 None 51 to 75  - 4 6 0.867 - - - - - 2 - - - -
22-Jun-18 10:45 11:00 12 None 76 to 100 - 1 1 0 - - - - - - - - - -
10-Jun-19 10:05 10:20 14 None 76 to 100 None 2 2 1.00 - - - - - - - - - -
15-Jun-19 9:35 9:50 12 None 51 to 75  - 2 2 1.00 - - - - - - - - - -
22-Jun-18 11:10 11:30 14 None 76 to 100 - 1 1 0 - - - - - - - - - -
10-Jun-19 9:40 9:55 12 None 76 to 100  - 1 2 0 - - - - - - - - - -
15-Jun-19 9:58 10:15 13 None 51 to 75  - 0 c 0 c 0 - - - - - - - - - -
20-Jun-18 14:15 14:40 23 None 26 to 50 - 5 13 0.756 - - - - - - - - - -
10-Jun-19 8:55 9:23 11 None 51 to 75 Moderate 11 53 0.820 6 6 - - - 3 - - - -
15-Jun-19 10:25 11:00 15 None 25 to 50  - 9 24 0.877 - - - - - 2 - - 1 -

RG_NLMICP 20-Jun-18 13:05 13:30 660955 5493299 23 None ≤25 - 0 c 0 c 0 - - - - - - - - - -
20-Jun-18 12:45 13:12 23 None ≤25 - 1 3 0 - - - - - - - - - -
10-Jun-19 8:21 8:37 10 None 51 to 75  - 2 3 0.667 - - - - - - - - - -
15-Jun-19 11:10 11:25 18 None ≤25  - 4 6 0.800 - - - - - 1 - - - -
20-Jun-18 12:25 12:45 20 None ≤25 to 50 - 5 8 0.857 - - - - - - - - - -
26-Jun-18 11:32 11:55 14 None ≤25 to 50 - 6 16 0.850 - - - - - 3 - - - -
10-Jun-19 7:50 8:15 7 None 76 to 100  - 7 14 0.879 - - - - 1 - - - - -
15-Jun-19 11:32 11:48 19 None ≤25  - 3 6 0.800 - - - - - - - - - -
18-Jun-18 15:01 15:15 14 None 76 to 100 - 4 7 0.810 - - - - - 2 - 1 - -
24-Jun-18 12:35 12:53 19 Rain 76 to 100 - 4 24 0.746 - - - - - 5 - - - 7
6-Jun-19 12:48 13:05 13 None 51 to 75 Strong 2 4 0.667 - - - - - 2 - - - -

11-Jun-19 11:37 11:52 17 None ≤25 None 2 6 0.600 - - - - - 3 - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A second survey was not completed in 2018 because the adjacent gun range was in use; however, one spotted sandpiper was observed in the nearby parking lot.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
d Survey results for this date include RG_ERW and RG_ERIM; birds were observed flying back and forth between the two lentic areas.

5496626

RG_MIWW 659707 5498474

RG_AQU1 653531 5511635

MU4 Mine-
exposed

RG_MCIMCC 668254 5487064

RG_MCWB 668051 5487358

RG_MCWA 667917 5487467

RG_MCWAGC 667308 5488107

RG_NMCIM 666651 5488412

RG_MI16 665055 5489432

RG_MIC2 659533
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Table H.4: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 4, June 2018 and 2019   

Easting Northing

20-Jun-18 7:56 8:45 16 None ≤25 to 50 - 7 36 0.830 - - - - - - - - 6 - 8
25-Jun-18 10:15 11:00 15 None 76 to 100 - 9 32 0.810 - 1 - - 2 - - - 12 1 5
7-Jun-19 8:27 9:15 6 None 76 to 100 Light to moderate 3 31 0.540 - - - - - - - - 17 - -

12-Jun-19 8:40 9:14 16 None ≤25 - 7 32 0.760 - 1 - - - - - - 14 - 2
20-Jun-18 9:02 9:16 16 None ≤25 - 8 44 0.821 - 10 - - - - - - 12 - 4
25-Jun-18 11:20 12:00 20 None 26 to 50 - 9 27 0.832 - 1 - - - - - - 10 1 3
7-Jun-19 9:35 9:52 6 None 76 to 100 Moderate 3 14 0.275 - - - - - - - - 12 - 1

12-Jun-19 8:01 8:34 8 None 51 to 75 - 8 22 0.779 - 1 - - 1 - - - 10 - 3
20-Jun-18 9:32 9:46 16 None Clear - 6 15 0.648 - - - 9 - - - - 2 - -
25-Jun-18 9:45 10:00 14 to 16 None 51 to 75 - 5 9 0.806 - - - - - - - - 1 - -
7-Jun-19 10:15 10:42  - None 76 to 100 - 7 38 0.788 - - - - - - - - 7 - -
12-Jun-19 7:22 7:50 7 None 51 to 75 - 8 12 0.924 - - - 1 - - - 1 3 - -
20-Jun-18 11:20 11:40 20 None Clear - 4 8 0.750 - - - - 1 - - - 1 - -
10-Jun-19 7:15 7:33 6 None 76 to 100 - 3 4 0.833 - - 2 - 1 - - - - - -
15-Jun-19 11:57 12:15 20 None ≤25 - 6 14 0.868 - - - - 2 - - - - - -
20-Jun-18 10:20 10:36 16 to 17 None Clear - 8 15 0.876 - - 4 - 1 - - - - - -
10-Jun-19 11:55 12:14  - None 76 to 100 None 4 35 0.568 - - 12 - - - - - - - -
15-Jun-19 8:58 9:13 12 None ≤25 None 3 15 0.533 - - - - 2 - - - - - -
21-Jun-18 15:00 15:25 25 None 51 to 75 - 5 7 0.905 - 1 - - 2 - - - - - -
25-Jun-18 10:25 10:50 20 None 76 to 100 - 2 9 0.222 - - - - - - - - 1 - -
9-Jun-19 11:50 12:05 16 None ≤25 - 0 c 0 c 0 - - - - - - - - - - -
16-Jun-19 10:10 10:30 18 None Clear - 2 3 0.667 - - - - - - - - - - -
20-Jun-18 12:40 12:55 23 None ≤25 - 3 3 1.00 - - - - 1 - - - - - -
10-Jun-19 11:20 11:37 12 None 76 to 100 Moderate 3 5 0.800 - - - - 2 - - - - - -
15-Jun-19 8:08 8:23 11 None ≤25 None 3 7 0.667 - 1 - - 4 - - - - - -

RG ERIMRB d 20-Jun-18 13:13 13:23 653144 5519941 23 None ≤25 - 5 14 0.769 - 3 6 - 1 - - - - - -
22-Jun-18 13:23 13:40 17 None ≤25 - 4 16 0.725 - - - - 4 - - - 4 - -
9-Jun-19 10:08 10:31 10 None ≤25 Light 3 12 0.712 - - 5 - 4 - - - 3 - -

14-Jun-19 11:03 11:18  - None 76 to 100 - 3 9 0.722 - - - - 3 - - - 4 - -
22-Jun-18 13:43 14:12 17 None 76 to 100 - 0 c 0 c 0 - - - - - - - - - - -

25-Jun-18 e 11:49 12:10 20 None 26 to 50 - 3 7 0.762 - - - - 2 - - - 3 - -
9-Jun-19 10:43 10:59 12 None ≤25 Light 3 13 0.654 - - - - - - - - 7 - 3
14-Jun-19 11:22 11:31 10 None 51 to 75 - 4 14 0.714 - - - - 1 - - - 6 - 2
22-Jun-18 12:40 13:20 17 None 76 to 100 - 9 20 0.900 - - - - 3 - - - 4 - -
25-Jun-18 11:14 11:38 20 None 51 to 100 - 8 28 0.735 - - - - 3 - - - 3 - -
22-Jun-18 14:35 15:00 17 None 51 to 100 - 5 17 0.743 - 8 - - 2 - - - - - -
7-Jun-19 12:20 12:35 5 Light to moderate 76 to 100 Moderate 4 16 0.642 - - - - 1 - - - - - -

12-Jun-19 11:56 12:11 21 None Clear - 3 9 0.556 - - - - 2 - - - - - -
22-Jun-18 15:25 15:50 19 None 26 to 50 - 2 3 0.667 - - - - 1 - - - - - -
7-Jun-19 11:10 11:25  - None to light 51 to 75 Strong 1 1 0 - - - - - - - - 1 - -

11-Jun-19 10:15 11:20 15 None Clear - 6 11 0.855 - - 1 - 2 - - - 1 - -
16-Jun-19 11:00 11:30 20 None ≤25 - 4 6 0.800 - - - - 1 - - - - - -
20-Jun-18 7:40 9:10 11 to 15 None ≤25 - 7 26 0.757 - - - - 4 - - - 12 - 2
26-Jun-18 7:44 8:06 14 None ≤25 - 5 17 0.706 - - - - 2 - - - 9 - 2
10-Jun-19 8:06 8:45 6 None 51 to 75 - 6 29 0.667 - - - - 2 - - - 16 - 1
18-Jun-19 8:11 8:42 10 None ≤25 - 9 46 0.682 - - - - 3 1 - - 25 - -
20-Jun-18 9:40 10:25 17 to 18 None Clear - 3 42 0.180 - - - - 1 - - - 38 - -
26-Jun-18 8:21 8:41 14 None ≤25 - 3 18 0.307 - - - - - - - - 15 - 2
10-Jun-19 9:44 10:30 8 None 51 to 75 - 5 86 0.555 - - - - - - - - 55 - -
18-Jun-19 10:06 10:35 12 None ≤25 - 5 48 0.234 - - - - - - - - 42 - -
23-Jun-18 12:20 12:36 15 Rain 76 to 100 - 2 3 0.667 - - - - 2 - - - - - -
6-Jun-19 11:17 11:40 13 None 51 to 75 Strong 4 15 0.552 - - - - 2 - - - - - -

11-Jun-19 10:16 10:33 12 None ≤25 Light 2 6 0.600 - - - - 3 - - - - - -
22-Jun-18 8:00 8:30 12 None 76 to 100 - 3 3 1.00 - - - - 1 - - - - - -
26-Jun-18 9:45 10:04 12 None 26 to 50 - 2 2 1.00 - - - - - - 1 - - - -
10-Jun-19 11:15 11:35 15 None 76 to 100 Moderate 5 8 0.857 - 2 - - - - - - - - 1
15-Jun-19 7:40 8:03 7 None 76 to 100 - 4 8 0.750 - - - - 1 - - - - - 1

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A second survey was not completed in 2018 because the adjacent gun range was in use; however, one spotted sandpiper was observed in the nearby parking lot.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
d Survey results for this date include RG_ERW and RG_ERIM; birds were observed flying back and forth between the two lentic areas.

RG_SMCIM 667979 5484119

652689 5514469

RG_GO13 652955 5514065

RG_OTTO 652537 5512801

RG_ERSCMC 651684 5511980

5502625

Mine-
exposed

RG_ERSCIM 653443 5524439

RG_PAIR 652755 5522838

RG_ELWDGC 653175 5521300

RG_ERIM 652614 5518690

RG_ERW 652659 5518678

RG_ERWCO 652496 5518633

RG_EREV 652823 5516166

RG_SEROX

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 

11U) Air Temp. 

(°C)
Precipitation

Start Finish

MU4

Reference

RG_GLML 654720 5525553

RG_GLMS 655084 5525825

RG_GRLK 655563 5525690

RG_ALE1 b 663885

Number of Visual and Auditory Observations by Species

Cloud 

Cover 

(%)

Wind
Total No. of 

Species

Total No. of 

Observations

Simpson's 

Diversity 

Index 
a

Northern 

Shoveler

Northern 

Waterthrush
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billed 
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necked 

Grebe

Red-
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Blackbir

d
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necked 
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Table H.4: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 4, June 2018 and 2019   

Easting Northing

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 

11U) Air Temp. 

(°C)
Precipitation

Start Finish

Number of Visual and Auditory Observations by Species

Cloud 

Cover 

(%)

Wind
Total No. of 

Species

Total No. of 

Observations

Simpson's 

Diversity 

Index 
a

Northern 

Shoveler

Northern 

Waterthrush
Osprey

Pied-

billed 

Grebe

Red-

necked 

Grebe

Red-

winged 

Blackbir

d

Killdeer Mallard

Northern 

Rough-

winged 

Swallow

Ring-

necked 

Duck

Sora

22-Jun-18 8:45 9:30 12 None 76 to 100 - 6 12 0.894 - - 2 - 2 - - - 2 - -
26-Jun-18 10:19 10:36 12 None 26 to 50 Strong 2 5 0.600 - - - - - - - - 3 - -
10-Jun-19 11:45 12:10 1 None 76 to 100  - 4 5 0.900 - - - - 1 - - - - - 1
15-Jun-19 8:20 8:45 8 None 76 to 100  - 4 6 0.867 - - - - 1 - - - - - -
22-Jun-18 9:50 10:10 11 Rain 76 to 100 - 2 4 0.667 - - - - 2 - - - - - -
10-Jun-19 10:45 11:00 15 None 76 to 100  - 3 4 0.833 - 1 - - 1 - - - - - -
15-Jun-19 8:55 9:10 9 None 76 to 100  - 3 4 0.833 - 1 - - 1 - - - - - -
22-Jun-18 10:15 10:30 11 Rain 76 to 100 - 2 3 0.667 - - - - 1 - - - - - -
26-Jun-18 10:43 10:57 12 None 26 to 50 - 3 5 0.800 - - - - - - - - - - -
10-Jun-19 10:25 10:40 14 None 76 to 100  - 4 18 0.542 - - - - 1 - - - - - -
15-Jun-19 9:15 9:30 10 None 51 to 75  - 4 6 0.867 - - - - 1 - - - - - -
22-Jun-18 10:45 11:00 12 None 76 to 100 - 1 1 0 - - - - 1 - - - - - -
10-Jun-19 10:05 10:20 14 None 76 to 100 None 2 2 1.00 - - - - 1 - - - - - -
15-Jun-19 9:35 9:50 12 None 51 to 75  - 2 2 1.00 - 1 - - 1 - - - - - -
22-Jun-18 11:10 11:30 14 None 76 to 100 - 1 1 0 - - - - 1 - - - - - -
10-Jun-19 9:40 9:55 12 None 76 to 100  - 1 2 0 - - - - 2 - - - - - -
15-Jun-19 9:58 10:15 13 None 51 to 75  - 0 c 0 c 0 - - - - - - - - - - -
20-Jun-18 14:15 14:40 23 None 26 to 50 - 5 13 0.756 - - - - - 1 - - 6 - 1
10-Jun-19 8:55 9:23 11 None 51 to 75 Moderate 11 53 0.820 1 20 - - 1 - - - 4 - 1
15-Jun-19 10:25 11:00 15 None 25 to 50  - 9 24 0.877 - 1 - - 2 - - - 5 - 2

RG_NLMICP 20-Jun-18 13:05 13:30 660955 5493299 23 None ≤25 - 0 c 0 c 0 - - - - - - - - - - -
20-Jun-18 12:45 13:12 23 None ≤25 - 1 3 0 - - - - 3 - - - - - -
10-Jun-19 8:21 8:37 10 None 51 to 75  - 2 3 0.667 - - - - 2 - - - - - -
15-Jun-19 11:10 11:25 18 None ≤25  - 4 6 0.800 - - - - 3 - - - - - -
20-Jun-18 12:25 12:45 20 None ≤25 to 50 - 5 8 0.857 - - - - 1 - - - 3 - 1
26-Jun-18 11:32 11:55 14 None ≤25 to 50 - 6 16 0.850 - - - - 3 - - - 4 - 1
10-Jun-19 7:50 8:15 7 None 76 to 100  - 7 14 0.879 - 2 1 - 1 - - - 3 - -
15-Jun-19 11:32 11:48 19 None ≤25  - 3 6 0.800 - - - - 2 - - - 2 - -
18-Jun-18 15:01 15:15 14 None 76 to 100 - 4 7 0.810 - 3 - - 1 - - - - - -
24-Jun-18 12:35 12:53 19 Rain 76 to 100 - 4 24 0.746 - 9 - - 3 - - - - - -
6-Jun-19 12:48 13:05 13 None 51 to 75 Strong 2 4 0.667 - - - - 2 - - - - - -

11-Jun-19 11:37 11:52 17 None ≤25 None 2 6 0.600 - - - - 3 - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A second survey was not completed in 2018 because the adjacent gun range was in use; however, one spotted sandpiper was observed in the nearby parking lot.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
d Survey results for this date include RG_ERW and RG_ERIM; birds were observed flying back and forth between the two lentic areas.

5489432

RG_MIC2 659533 5496626

RG_MIWW 659707 5498474

RG_AQU1 653531 5511635

MU4 Mine-
exposed

RG_MCIMCC 668254 5487064

RG_MCWB 668051 5487358

RG_MCWA 667917 5487467

RG_MCWAGC 667308 5488107

RG_NMCIM 666651 5488412

RG_MI16 665055
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Table H.4: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 4, June 2018 and 2019   

Easting Northing

20-Jun-18 7:56 8:45 16 None ≤25 to 50 - 7 36 0.830 - - 6 - - - 10
25-Jun-18 10:15 11:00 15 None 76 to 100 - 9 32 0.810 - - 6 - - - 2
7-Jun-19 8:27 9:15 6 None 76 to 100 Light to moderate 3 31 0.540 - - - - - - 1
12-Jun-19 8:40 9:14 16 None ≤25 - 7 32 0.760 - - 6 - - - 4
20-Jun-18 9:02 9:16 16 None ≤25 - 8 44 0.821 - - 4 - - - 1
25-Jun-18 11:20 12:00 20 None 26 to 50 - 9 27 0.832 - - 4 - - - 1
7-Jun-19 9:35 9:52 6 None 76 to 100 Moderate 3 14 0.275 - - - - - - 1

12-Jun-19 8:01 8:34 8 None 51 to 75 - 8 22 0.779 - - 2 - - - 1
20-Jun-18 9:32 9:46 16 None Clear - 6 15 0.648 - 1 - - - - -
25-Jun-18 9:45 10:00 14 to 16 None 51 to 75 - 5 9 0.806 - - - - - - 2
7-Jun-19 10:15 10:42  - None 76 to 100 - 7 38 0.788 - - 6 - - - 2

12-Jun-19 7:22 7:50 7 None 51 to 75 - 8 12 0.924 - - 2 - - - -
20-Jun-18 11:20 11:40 20 None Clear - 4 8 0.750 2 - - - - - -
10-Jun-19 7:15 7:33 6 None 76 to 100 - 3 4 0.833 1 - - - - - -
15-Jun-19 11:57 12:15 20 None ≤25 - 6 14 0.868 3 - 1 - - 4 -
20-Jun-18 10:20 10:36 16 to 17 None Clear - 8 15 0.876 2 - 4 - - - -
10-Jun-19 11:55 12:14  - None 76 to 100 None 4 35 0.568 2 - - - - - -
15-Jun-19 8:58 9:13 12 None ≤25 None 3 15 0.533 3 - - - - - -
21-Jun-18 15:00 15:25 25 None 51 to 75 - 5 7 0.905 2 - 1 - - - -
25-Jun-18 10:25 10:50 20 None 76 to 100 - 2 9 0.222 - - - - - - -
9-Jun-19 11:50 12:05 16 None ≤25 - 0 c 0 c 0 - - - - - - -
16-Jun-19 10:10 10:30 18 None Clear - 2 3 0.667 1 - 2 - - - -
20-Jun-18 12:40 12:55 23 None ≤25 - 3 3 1.00 1 - - - - - -
10-Jun-19 11:20 11:37 12 None 76 to 100 Moderate 3 5 0.800 2 - - - - - -
15-Jun-19 8:08 8:23 11 None ≤25 None 3 7 0.667 2 - - - - - -

RG ERIMRB d 20-Jun-18 13:13 13:23 653144 5519941 23 None ≤25 - 5 14 0.769 - - - - - - -
22-Jun-18 13:23 13:40 17 None ≤25 - 4 16 0.725 - - - - 7 - -
9-Jun-19 10:08 10:31 10 None ≤25 Light 3 12 0.712 - - - - - - -

14-Jun-19 11:03 11:18  - None 76 to 100 - 3 9 0.722 - - - - - - -
22-Jun-18 13:43 14:12 17 None 76 to 100 - 0 c 0 c 0 - - - - - - -

25-Jun-18 e 11:49 12:10 20 None 26 to 50 - 3 7 0.762 - - - - - - -
9-Jun-19 10:43 10:59 12 None ≤25 Light 3 13 0.654 - - - - - - -
14-Jun-19 11:22 11:31 10 None 51 to 75 - 4 14 0.714 - - - - - - -
22-Jun-18 12:40 13:20 17 None 76 to 100 - 9 20 0.900 4 - 3 1 - - -
25-Jun-18 11:14 11:38 20 None 51 to 100 - 8 28 0.735 2 - 2 1 - - -
22-Jun-18 14:35 15:00 17 None 51 to 100 - 5 17 0.743 3 - - - - - -
7-Jun-19 12:20 12:35 5 Light to moderate 76 to 100 Moderate 4 16 0.642 2 - 9 - - - -
12-Jun-19 11:56 12:11 21 None Clear - 3 9 0.556 6 - - - - - -
22-Jun-18 15:25 15:50 19 None 26 to 50 - 2 3 0.667 - - - - - - 2
7-Jun-19 11:10 11:25  - None to light 51 to 75 Strong 1 1 0 - - - - - - -
11-Jun-19 10:15 11:20 15 None Clear - 6 11 0.855 4 - 2 - - - -
16-Jun-19 11:00 11:30 20 None ≤25 - 4 6 0.800 3 - 1 - - - -
20-Jun-18 7:40 9:10 11 to 15 None ≤25 - 7 26 0.757 1 - 3 - - - -
26-Jun-18 7:44 8:06 14 None ≤25 - 5 17 0.706 - - 2 - - - -
10-Jun-19 8:06 8:45 6 None 51 to 75 - 6 29 0.667 - - 5 - - - 2
18-Jun-19 8:11 8:42 10 None ≤25 - 9 46 0.682 1 - 5 - - - 1
20-Jun-18 9:40 10:25 17 to 18 None Clear - 3 42 0.180 - - - - - - -
26-Jun-18 8:21 8:41 14 None ≤25 - 3 18 0.307 - - - - - - -
10-Jun-19 9:44 10:30 8 None 51 to 75 - 5 86 0.555 - - 5 - - - -
18-Jun-19 10:06 10:35 12 None ≤25 - 5 48 0.234 - - 3 - - - -
23-Jun-18 12:20 12:36 15 Rain 76 to 100 - 2 3 0.667 1 - - - - - -
6-Jun-19 11:17 11:40 13 None 51 to 75 Strong 4 15 0.552 - - 10 - - - -
11-Jun-19 10:16 10:33 12 None ≤25 Light 2 6 0.600 - - - - - - -
22-Jun-18 8:00 8:30 12 None 76 to 100 - 3 3 1.00 - - - - - - -
26-Jun-18 9:45 10:04 12 None 26 to 50 - 2 2 1.00 1 - - - - - -
10-Jun-19 11:15 11:35 15 None 76 to 100 Moderate 5 8 0.857 3 - - - - - -
15-Jun-19 7:40 8:03 7 None 76 to 100 - 4 8 0.750 2 - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A second survey was not completed in 2018 because the adjacent gun range was in use; however, one spotted sandpiper was observed in the nearby parking lot.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
d Survey results for this date include RG_ERW and RG_ERIM; birds were observed flying back and forth between the two lentic areas.

RG_OTTO 652537 5512801

RG_ERSCMC 651684 5511980

RG_SMCIM 667979 5484119

5518633

RG_EREV 652823 5516166

RG_SEROX 652689 5514469

RG_GO13 652955 5514065

Cloud 

Cover 

(%)

Wind
Total No. of 

Species

Total No. of 

Observations

Simpson's 

Diversity 

Index 
aStart Finish

MU4

Reference

RG_GLML 654720 5525553

RG_GLMS 655084 5525825

RG_GRLK 655563 5525690

RG_ALE1 b 663885 5502625

Mine-
exposed

RG_ERSCIM 653443

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 

11U)

5524439

RG_PAIR 652755 5522838

RG_ELWDGC 653175 5521300

RG_ERIM 652614 5518690

RG_ERW 652659 5518678

RG_ERWCO 652496

Number of Visual and Auditory Observations by Species

Wilson's 

Snipe

Spotted 

Sandpiper

Swamp 

Sparrow

Tree 

Swallow

Trumpeter 

Swan

Air Temp. 

(°C)
Precipitation

Unknown 

Swallow 

Species

Violet-

green 

Swallow
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Table H.4: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 4, June 2018 and 2019   

Easting Northing

Cloud 

Cover 

(%)

Wind
Total No. of 

Species

Total No. of 

Observations

Simpson's 

Diversity 

Index 
aStart Finish

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 

11U)

Number of Visual and Auditory Observations by Species

Wilson's 

Snipe

Spotted 

Sandpiper

Swamp 

Sparrow

Tree 

Swallow

Trumpeter 

Swan

Air Temp. 

(°C)
Precipitation

Unknown 

Swallow 

Species

Violet-

green 

Swallow

22-Jun-18 8:45 9:30 12 None 76 to 100 - 6 12 0.894 3 - - - - - -
26-Jun-18 10:19 10:36 12 None 26 to 50 Strong 2 5 0.600 2 - - - - - -
10-Jun-19 11:45 12:10 1 None 76 to 100  - 4 5 0.900 2 - - - - - -
15-Jun-19 8:20 8:45 8 None 76 to 100  - 4 6 0.867 2 - - - - - -
22-Jun-18 9:50 10:10 11 Rain 76 to 100 - 2 4 0.667 - - - - - - -
10-Jun-19 10:45 11:00 15 None 76 to 100  - 3 4 0.833 - - - - - - -
15-Jun-19 8:55 9:10 9 None 76 to 100  - 3 4 0.833 - - - - - - -
22-Jun-18 10:15 10:30 11 Rain 76 to 100 - 2 3 0.667 2 - - - - - -
26-Jun-18 10:43 10:57 12 None 26 to 50 - 3 5 0.800 2 - - - - - -
10-Jun-19 10:25 10:40 14 None 76 to 100  - 4 18 0.542 - - 2 - - - -
15-Jun-19 9:15 9:30 10 None 51 to 75  - 4 6 0.867 - - 2 - - - 1
22-Jun-18 10:45 11:00 12 None 76 to 100 - 1 1 0 - - - - - - -
10-Jun-19 10:05 10:20 14 None 76 to 100 None 2 2 1.00 - - - - - - -
15-Jun-19 9:35 9:50 12 None 51 to 75  - 2 2 1.00 - - - - - - -
22-Jun-18 11:10 11:30 14 None 76 to 100 - 1 1 0 - - - - - - -
10-Jun-19 9:40 9:55 12 None 76 to 100  - 1 2 0 - - - - - - -
15-Jun-19 9:58 10:15 13 None 51 to 75  - 0 c 0 c 0 - - - - - - -
20-Jun-18 14:15 14:40 23 None 26 to 50 - 5 13 0.756 2 - 3 - - - -
10-Jun-19 8:55 9:23 11 None 51 to 75 Moderate 11 53 0.820 3 - 6 - - - 2
15-Jun-19 10:25 11:00 15 None 25 to 50  - 9 24 0.877 4 - 6 - - - 1

RG_NLMICP 20-Jun-18 13:05 13:30 660955 5493299 23 None ≤25 - 0 c 0 c 0 - - - - - - -
20-Jun-18 12:45 13:12 23 None ≤25 - 1 3 0 - - - - - - -
10-Jun-19 8:21 8:37 10 None 51 to 75  - 2 3 0.667 - - - - - - -
15-Jun-19 11:10 11:25 18 None ≤25  - 4 6 0.800 1 - - - - - -
20-Jun-18 12:25 12:45 20 None ≤25 to 50 - 5 8 0.857 - - 2 - - - -
26-Jun-18 11:32 11:55 14 None ≤25 to 50 - 6 16 0.850 1 - 4 - - - -
10-Jun-19 7:50 8:15 7 None 76 to 100  - 7 14 0.879 - - 4 - - - 2
15-Jun-19 11:32 11:48 19 None ≤25  - 3 6 0.800 - - 2 - - - -
18-Jun-18 15:01 15:15 14 None 76 to 100 - 4 7 0.810 - - - - - - -
24-Jun-18 12:35 12:53 19 Rain 76 to 100 - 4 24 0.746 - - - - - - -
6-Jun-19 12:48 13:05 13 None 51 to 75 Strong 2 4 0.667 - - - - - - -

11-Jun-19 11:37 11:52 17 None ≤25 None 2 6 0.600 - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A second survey was not completed in 2018 because the adjacent gun range was in use; however, one spotted sandpiper was observed in the nearby parking lot.
c A survey was completed, but no aquatic or aquatic-dependent birds were observed.
d Survey results for this date include RG_ERW and RG_ERIM; birds were observed flying back and forth between the two lentic areas.

5496626

RG_MIWW 659707 5498474

RG_AQU1 653531 5511635

MU4 Mine-
exposed

RG_MCIMCC 668254 5487064

RG_MCWB 668051 5487358

RG_MCWA 667917 5487467

RG_MCWAGC 667308 5488107

RG_NMCIM 666651 5488412

RG_MI16 665055 5489432

RG_MIC2 659533
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Table H.5: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 5, June 2018 and 2019   

Easting Northing

RG_HART 24-Jun-18 14:37 15:05 640574 5497037 23 to 24 None ≤25 - 4 6 0.867 - - - - - - - - - -
22-Jun-18 12:26 12:41 16 None 76 to 100 - 3 5 0.700 - - - - - - - - - -
25-Jun-18 14:00 14:16 25 None ≤25 Strong 0 b 0 b 0 - - - - - - - - - -
11-Jun-19 7:15 7:35 3 None ≤25 - 1 1 0 - - - - - - - - - -
16-Jun-19 7:15 7:30 8 None ≤25 - 4 7 0.810 - - - - - - - - - -
22-Jun-18 11:43 12:03 16 Rain 76 to 100 - 9 37 0.695 - - - 2 - - - - 20 -
25-Jun-18 13:32 13:52 25 None ≤25 - 6 37 0.734 - - - 10 - - - - - -
11-Jun-19 7:42 8:07 5 None Clear - 8 25 0.750 - - - 1 - - - - - -
16-Jun-19 7:37 7:55 9 None Clear - 10 34 0.795 - - - 6 - - - - - -
20-Jun-18 16:15 16:26 29 None ≤25 - 2 8 0.250 - - - - - - - - - -
23-Jun-18 11:30 11:45 14 Rain 76 to 100 - 0 b 0 b 0.000 - - - - - - - - - -
6-Jun-19 12:00 12:16 13 None 51 to 75 Strong 5 13 0.808 - - - - - - - - - -

11-Jun-19 9:46 10:02 10 None ≤25 None 2 3 0.667 - - - - - - - - - -
20-Jun-18 15:20 15:40 24 None ≤25 - 1 1 0 - - - - - - - - - -
6-Jun-19 13:33 13:49 13 Light rain/mist 51 to 75 Strong 1 2 0 - - - - - - - - - -
9-Jun-19 8:41 8:56 10 None 51 to 75 Light to moderate 0 b 0 b 0 - - - - - - - - - -

14-Jun-19 11:25 11:32 12 None 51 to 75 Light 1 2 0 - - - - - - - - - -
18-Jun-18 15:42 15:50 14 None 76 to 100 - 1 2 0 - - - - - - - - - -
24-Jun-18 13:40 13:59 23 None ≤25 - 5 18 0.693 - - - - 5 - 9 - - -
10-Jun-19 11:40 12:00 10  - - - 5 13 0.833 - - 1 - - - - - - 3
14-Jun-19 12:15 12:30  - Rain - - 3 7 0.714 - - - - - - - - - 3

RG_ERH 20-Jun-18 15:50 16:10 648548 5497619 24 None ≤25 - 2 2 1.00 - - - - - - - - - -
18-Jun-18 16:20 16:30 14 None 76 to 100 - 4 14 0.582 - - 1 - - - - - - -
22-Jun-18 15:27 15:47 25 None - - 6 31 0.740 - - - - - - - - - -
9-Jun-19 7:00 7:16 7 None ≤25 Light 3 12 0.712 - - - - - - - - - -

14-Jun-19 11:58 12:13 12 None 51 to 75 Light to moderate 4 14 0.780 - - - - - - - - - -
19-Jun-18 6:45 7:05 11 None 76 to 100 - 2 3 0.667 - - - - - - - - - -
11-Jun-19 9:20 9:35 10 None Clear - 4 14 0.648 - - - - - - - - - -
16-Jun-19 8:55 9:10 14 None Clear - 4 10 0.533 - - - - - - - - - -
18-Jun-18 11:57 12:14 14 None 76 to 100 - 6 13 0.718 - - - - - - - - 2 -
22-Jun-18 15:20 15:51 26 None 51 to 75 - 5 14 0.505 - - - - - - - - - -
14-Jun-19 11:07 11:25 20 None ≤25 - 6 23 0.727 - - - - - - - - 5 -
9-Jun-19 6:45 7:05 5 None ≤25 - 6 19 0.468 1 - - - - - - - - -

18-Jun-18 11:10 11:30 15 None 76 to 100 - 6 26 0.646 - - - - - - - - - -
22-Jun-18 14:56 15:22 27 None 26 to 50 - 9 54 0.789 - - - - - - - 20 - -
9-Jun-19 7:15 7:38 6 None 51 to 75 None 11 58 0.815 - - 1 - - - - - - -

14-Jun-19 10:40 11:00 20 None ≤25 - 10 50 0.761 - - - - 1 - - 7 - -
18-Jun-18 10:00 10:36 15 None 76 to 100 - 5 9 0.861 - - 1 2 - 1 - - - -
22-Jun-18 14:17 14:42 25 None 26 to 75 - 3 4 0.833 - - - - - - - - - -
9-Jun-19 7:46 8:02 7 None 51 to 75 Light 1 3 0.000 - - - - - - - - - -

14-Jun-19 10:20 10:35 19 None ≤25 - 2 3 0.667 - - - 1 - - - - - -
22-Jun-18 14:11 14:24 23 None 51 to 75 - 7 18 0.791 - - - - - - - - - -
26-Jun-18 16:09 16:25 23 None 26 to 50 - 4 19 0.760 - - - - - - - 6 - -
9-Jun-19 8:10 8:45 10 None 51 to 75 - 7 13 0.846 - 2 - - 1 - - - - -

14-Jun-19 9:48 10:06 16 None ≤25 - 7 12 0.864 - 1 - - - - - - - -
22-Jun-18 13:47 14:03 17 Rain 76 to 100 - 1 2 0.000 - - - - - - - - - -
26-Jun-18 15:50 16:06 23 None 26 to 50 - 5 7 0.905 - - - - - - - - - -
9-Jun-19 8:50 9:17 10 None 76 to 100 - 6 19 0.789 - - - - - - - - - -

14-Jun-19 9:10 9:40 13 to 16 None ≤25 - 9 23 0.893 - - - - - - - - - -
22-Jun-18 13:19 13:35 17 Rain 76 to 100 - 3 4 0.833 - - - - - - - - - -
9-Jun-19 9:30 9:55 12 None ≤25 - 3 9 0.722 - - - - - - - - - -

14-Jun-19 8:48 9:05 12 None 51 to 75 - 2 4 0.667 - - - - - - - - - -
22-Jun-18 10:56 11:12 16 None 76 to 100 - 4 8 0.786 - - - - - - - - - -
26-Jun-18 15:32 15:39 20 None 26 to 50 - 2 6 0.600 - - - - - - - - - -
11-Jun-19 6:47 7:05 3 None ≤25 - 5 11 0.836 - - - - - - - - - -
16-Jun-19 8:15 8:35 9 None Clear - 5 13 0.808 - - - - - - - - - -

RG_ERMO 22-Jun-18 10:23 10:40 644311 5469887 14 None ≤25 - 2 4 0.667 - - - - - - - - - -
22-Jun-18 7:39 7:50 14 Rain 76 to 100 - 2 3 0.667 - - - - - - - - - -
11-Jun-19 8:30 8:45 6 None Clear - 1 1 0 - - - - - - - - - -
16-Jun-19 6:55 7:10 8 None Clear - 1 2 0 - - - - - - - - - -
22-Jun-18 8:09 8:25 14 None 76 to 100 - 1 5 0 - - - - - - - - - -
9-Jun-19 11:23 11:38 15 None ≤25 - 1 2 0 - - - - - - - - - -

14-Jun-19 8:05 8:20 12 None ≤25 - 1 2 0 - - - - - - - - - -
22-Jun-18 8:34 9:05 14 None 76 to 100 - 6 8 0.893 - - - - - 1 - - - -
26-Jun-18 14:20 14:36 20 None 26 to 50 - 2 2 1.00 - - - - - - - - - -
9-Jun-19 10:20 10:38 13 None ≤25 - 2 2 1.00 - - 1 - - - - - - -

14-Jun-19 7:33 7:49 12 None 51 to 75 - 2 3 0.667 - - - - - - - - - -
22-Jun-18 9:21 9:35 14 None 76 to 100 - 1 1 0 - - - - - - - - - -
26-Jun-18 14:35 14:51 20 None 51 to 75 Strong 0 b 0 b 0 - - - - - - - - - -
9-Jun-19 10:41 10:56 14 None ≤25 - 1 1 0 - - - - - - - - - -

14-Jun-19 7:15 7:30 11 None 51 to 75 - 1 2 0 - - - - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A survey was completed, but no aquatic or aquatic-dependent birds were observed.

Management 

Unit

Exposure 

Type
Area ID Date

Time UTM Coordinates 

(NAD83, Zone 11U)
Simpson's 

Diversity Index 
a

Number of Visual and Auditory Observations by Species

Start Finish
American 

Coot

American 

Dipper

Bald 

Eagle

Bank 

Swallow

Air Temp. 

(°C)
Precipitation

Cloud 

Cover 

(%)

Wind
Total No. of 

Species

Total No. of 

Observations
Barrow's 

Goldeneye

Belted 

Kingfisher

Blue-winged 

Teal

Canada 

Goose

Cliff 

Swallow

Common 

Goldeneye

649109 5498956

RG_ERIMNF 644483 5491390

RG_ERST 651460 5511544

RG_EROX 651659 5507725

RG_STPD 639864 5483139

RG_ERFW 641387 5487635

RG_ERIMF 640447 5486898

RG_ERWSF 639138 5484622

RG_SEROL 641902 5476128

RG_DOMRS 644278 5471987

RG_NEROL 640001 5479896

RG_EROL 640831 5478206

RG_ERSCP 639693 5463061

RG_ELKOU 639563 5463328

RG_UNWNMO 644982 5468245

RG_ERIMEL 640844 5463396

MU5

Reference
RG_LFSRIM 648767.8 5467448

RG_LFSRW 650347.3 5465193

Mine-
exposed

RG_EVPPS
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Table H.5: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 5, June 2018 and 2019   

Easting Northing

RG_HART 24-Jun-18 14:37 15:05 640574 5497037 23 to 24 None ≤25 - 4 6 0.867 - 1 - - - - 2 - 1
22-Jun-18 12:26 12:41 16 None 76 to 100 - 3 5 0.700 - - - - - - 1 - 3
25-Jun-18 14:00 14:16 25 None ≤25 Strong 0 b 0 b 0 - - - - - - - - -
11-Jun-19 7:15 7:35 3 None ≤25 - 1 1 0 - - - - - - - - -
16-Jun-19 7:15 7:30 8 None ≤25 - 4 7 0.810 - - - - - - 3 - 1
22-Jun-18 11:43 12:03 16 Rain 76 to 100 - 9 37 0.695 - 3 - - - - - 1 2
25-Jun-18 13:32 13:52 25 None ≤25 - 6 37 0.734 - 3 - - - - 16 1 -
11-Jun-19 7:42 8:07 5 None Clear - 8 25 0.750 - 1 - - - - 12 - 1
16-Jun-19 7:37 7:55 9 None Clear - 10 34 0.795 - 1 - - - - 14 - -
20-Jun-18 16:15 16:26 29 None ≤25 - 2 8 0.250 - 1 - - - - 7 - -
23-Jun-18 11:30 11:45 14 Rain 76 to 100 - 0 b 0 b 0.000 - - - - - - - - -
6-Jun-19 12:00 12:16 13 None 51 to 75 Strong 5 13 0.808 - 1 - - - - - - 4

11-Jun-19 9:46 10:02 10 None ≤25 None 2 3 0.667 - - - - - - - - 1
20-Jun-18 15:20 15:40 24 None ≤25 - 1 1 0 - - - - - - - - 1
6-Jun-19 13:33 13:49 13 Light rain/mist 51 to 75 Strong 1 2 0 - - - - - - - - 2
9-Jun-19 8:41 8:56 10 None 51 to 75 Light to moderate 0 b 0 b 0 - - - - - - - - -

14-Jun-19 11:25 11:32 12 None 51 to 75 Light 1 2 0 - - - - - - - - 2
18-Jun-18 15:42 15:50 14 None 76 to 100 - 1 2 0 - - - - - - - - 2
24-Jun-18 13:40 13:59 23 None ≤25 - 5 18 0.693 - 1 - - - - - - 2
10-Jun-19 11:40 12:00 10  - - - 5 13 0.833 - - - - 2 3 - - 4
14-Jun-19 12:15 12:30  - Rain - - 3 7 0.714 - - - - - 1 - - 3

RG_ERH 20-Jun-18 15:50 16:10 648548 5497619 24 None ≤25 - 2 2 1.00 - 1 - - - - - - 1
18-Jun-18 16:20 16:30 14 None 76 to 100 - 4 14 0.582 - - - - - - 9 - 2
22-Jun-18 15:27 15:47 25 None - - 6 31 0.740 - 1 - - - 13 7 - 2
9-Jun-19 7:00 7:16 7 None ≤25 Light 3 12 0.712 - - - - - - - - 4

14-Jun-19 11:58 12:13 12 None 51 to 75 Light to moderate 4 14 0.780 - 3 - - - - - - 4
19-Jun-18 6:45 7:05 11 None 76 to 100 - 2 3 0.667 - 2 - - - - - - 1
11-Jun-19 9:20 9:35 10 None Clear - 4 14 0.648 - 3 - - - - 8 - 1
16-Jun-19 8:55 9:10 14 None Clear - 4 10 0.533 - 1 - 1 - - 7 - -
18-Jun-18 11:57 12:14 14 None 76 to 100 - 6 13 0.718 - 1 - - - - - - 1
22-Jun-18 15:20 15:51 26 None 51 to 75 - 5 14 0.505 - 1 - - - 1 - - 1
14-Jun-19 11:07 11:25 20 None ≤25 - 6 23 0.727 - 3 - - - - - - 2
9-Jun-19 6:45 7:05 5 None ≤25 - 6 19 0.468 - 1 - - - - 1 - 1

18-Jun-18 11:10 11:30 15 None 76 to 100 - 6 26 0.646 - 3 - 1 - - 4 - -
22-Jun-18 14:56 15:22 27 None 26 to 50 - 9 54 0.789 - 2 - 1 - - 6 1 -
9-Jun-19 7:15 7:38 6 None 51 to 75 None 11 58 0.815 - 3 - - - - 8 1 2

14-Jun-19 10:40 11:00 20 None ≤25 - 10 50 0.761 - 3 - - - 1 13 - 1
18-Jun-18 10:00 10:36 15 None 76 to 100 - 5 9 0.861 - - - - - - - 2 3
22-Jun-18 14:17 14:42 25 None 26 to 75 - 3 4 0.833 - - - 1 - - - 2 1
9-Jun-19 7:46 8:02 7 None 51 to 75 Light 1 3 0.000 - - - - - - - - 3

14-Jun-19 10:20 10:35 19 None ≤25 - 2 3 0.667 - - - - - - - - 2
22-Jun-18 14:11 14:24 23 None 51 to 75 - 7 18 0.791 - 2 - 1 - 2 8 2 2
26-Jun-18 16:09 16:25 23 None 26 to 50 - 4 19 0.760 - - - - - - 5 - 2
9-Jun-19 8:10 8:45 10 None 51 to 75 - 7 13 0.846 - 2 - 1 - - - - 5

14-Jun-19 9:48 10:06 16 None ≤25 - 7 12 0.864 - 1 - - - - 1 - 4
22-Jun-18 13:47 14:03 17 Rain 76 to 100 - 1 2 0.000 - - - - - - - - -
26-Jun-18 15:50 16:06 23 None 26 to 50 - 5 7 0.905 - 1 - - - - 1 - -
9-Jun-19 8:50 9:17 10 None 76 to 100 - 6 19 0.789 - 3 - - - - - - 2

14-Jun-19 9:10 9:40 13 to 16 None ≤25 - 9 23 0.893 - 3 1 - - 1 2 1 4
22-Jun-18 13:19 13:35 17 Rain 76 to 100 - 3 4 0.833 - - - 1 - - - 2 1
9-Jun-19 9:30 9:55 12 None ≤25 - 3 9 0.722 - 2 - - - - 3 - 4

14-Jun-19 8:48 9:05 12 None 51 to 75 - 2 4 0.667 - - - - - - 2 - 2
22-Jun-18 10:56 11:12 16 None 76 to 100 - 4 8 0.786 - 3 - - - - 1 - 3
26-Jun-18 15:32 15:39 20 None 26 to 50 - 2 6 0.600 - 3 - - - - - - 3
11-Jun-19 6:47 7:05 3 None ≤25 - 5 11 0.836 - 4 - - - - 2 - 2
16-Jun-19 8:15 8:35 9 None Clear - 5 13 0.808 - 5 - - - - - - 3

RG_ERMO 22-Jun-18 10:23 10:40 644311 5469887 14 None ≤25 - 2 4 0.667 - - - - - - - - 2
22-Jun-18 7:39 7:50 14 Rain 76 to 100 - 2 3 0.667 - 1 - - - - - - 2
11-Jun-19 8:30 8:45 6 None Clear - 1 1 0 - - - - - - - - 1
16-Jun-19 6:55 7:10 8 None Clear - 1 2 0 - - - - - - - - 2
22-Jun-18 8:09 8:25 14 None 76 to 100 - 1 5 0 - - - - - - - - 5
9-Jun-19 11:23 11:38 15 None ≤25 - 1 2 0 - - - - - - - - 2

14-Jun-19 8:05 8:20 12 None ≤25 - 1 2 0 - - - - - - - - 2
22-Jun-18 8:34 9:05 14 None 76 to 100 - 6 8 0.893 1 1 - - - - - - 1
26-Jun-18 14:20 14:36 20 None 26 to 50 - 2 2 1.00 - - - - - - - - 1
9-Jun-19 10:20 10:38 13 None ≤25 - 2 2 1.00 - - - - - - - - 1

14-Jun-19 7:33 7:49 12 None 51 to 75 - 2 3 0.667 1 - - - - - - - 2
22-Jun-18 9:21 9:35 14 None 76 to 100 - 1 1 0 - - - - - - - - 1
26-Jun-18 14:35 14:51 20 None 51 to 75 Strong 0 b 0 b 0 - - - - - - - - -
9-Jun-19 10:41 10:56 14 None ≤25 - 1 1 0 - - - - - - - - 1

14-Jun-19 7:15 7:30 11 None 51 to 75 - 1 2 0 - - - - - - - - 2

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A survey was completed, but no aquatic or aquatic-dependent birds were observed.
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Table H.5: Aquatic and Aquatic-dependent Bird Species Observed During Surveys at Reference and Mine-exposed Lentic Areas in Management Unit 5, June 2018 and 2019   

Easting Northing

RG_HART 24-Jun-18 14:37 15:05 640574 5497037 23 to 24 None ≤25 - 4 6 0.867 - - - - 2 - - - - -
22-Jun-18 12:26 12:41 16 None 76 to 100 - 3 5 0.700 - - - 1 - - - - - -
25-Jun-18 14:00 14:16 25 None ≤25 Strong 0 b 0 b 0 - - - - - - - - - -
11-Jun-19 7:15 7:35 3 None ≤25 - 1 1 0 - - - 1 - - - - - -
16-Jun-19 7:15 7:30 8 None ≤25 - 4 7 0.810 - - 1 2 - - - - - -
22-Jun-18 11:43 12:03 16 Rain 76 to 100 - 9 37 0.695 - 4 - 2 2 - - - 1 -
25-Jun-18 13:32 13:52 25 None ≤25 - 6 37 0.734 - 4 - - - 3 - - - -
11-Jun-19 7:42 8:07 5 None Clear - 8 25 0.750 - 4 - - 2 2 - - 2 -
16-Jun-19 7:37 7:55 9 None Clear - 10 34 0.795 - 4 1 1 2 2 - 1 2 -
20-Jun-18 16:15 16:26 29 None ≤25 - 2 8 0.250 - - - - - - - - - -
23-Jun-18 11:30 11:45 14 Rain 76 to 100 - 0 b 0 b 0.000 - - - - - - - - - -
6-Jun-19 12:00 12:16 13 None 51 to 75 Strong 5 13 0.808 - 3 - - - 4 - - 1 -

11-Jun-19 9:46 10:02 10 None ≤25 None 2 3 0.667 - 2 - - - - - - - -
20-Jun-18 15:20 15:40 24 None ≤25 - 1 1 0 - - - - - - - - - -
6-Jun-19 13:33 13:49 13 Light rain/mist 51 to 75 Strong 1 2 0 - - - - - - - - - -
9-Jun-19 8:41 8:56 10 None 51 to 75 Light to moderate 0 b 0 b 0 - - - - - - - - - -

14-Jun-19 11:25 11:32 12 None 51 to 75 Light 1 2 0 - - - - - - - - - -
18-Jun-18 15:42 15:50 14 None 76 to 100 - 1 2 0 - - - - - - - - - -
24-Jun-18 13:40 13:59 23 None ≤25 - 5 18 0.693 - - - - - - 1 - - -
10-Jun-19 11:40 12:00 10  - - - 5 13 0.833 - - - - - - - - - -
14-Jun-19 12:15 12:30  - Rain - - 3 7 0.714 - - - - - - - - - -

RG_ERH 20-Jun-18 15:50 16:10 648548 5497619 24 None ≤25 - 2 2 1.00 - - - - - - - - - -
18-Jun-18 16:20 16:30 14 None 76 to 100 - 4 14 0.582 - - - 2 - - - - - -
22-Jun-18 15:27 15:47 25 None - - 6 31 0.740 - - - 1 - - - - - 7
9-Jun-19 7:00 7:16 7 None ≤25 Light 3 12 0.712 - 5 - 3 - - - - - -

14-Jun-19 11:58 12:13 12 None 51 to 75 Light to moderate 4 14 0.780 - 5 - 2 - - - - - -
19-Jun-18 6:45 7:05 11 None 76 to 100 - 2 3 0.667 - - - - - - - - - -
11-Jun-19 9:20 9:35 10 None Clear - 4 14 0.648 - - - - - - - - 2 -
16-Jun-19 8:55 9:10 14 None Clear - 4 10 0.533 - - - - - - - - 1 -
18-Jun-18 11:57 12:14 14 None 76 to 100 - 6 13 0.718 1 7 - - - - 1 - - -
22-Jun-18 15:20 15:51 26 None 51 to 75 - 5 14 0.505 - 10 - 1 - - - - - -
14-Jun-19 11:07 11:25 20 None ≤25 - 6 23 0.727 - 11 - - - 1 - 1 - -
9-Jun-19 6:45 7:05 5 None ≤25 - 6 19 0.468 - 14 - - - - - 1 - -

18-Jun-18 11:10 11:30 15 None 76 to 100 - 6 26 0.646 - 15 - - - - 2 1 - -
22-Jun-18 14:56 15:22 27 None 26 to 50 - 9 54 0.789 - 12 - - - 2 2 - - 8
9-Jun-19 7:15 7:38 6 None 51 to 75 None 11 58 0.815 - 20 - 1 - 8 2 - 1 11

14-Jun-19 10:40 11:00 20 None ≤25 - 10 50 0.761 - 20 - 1 - 1 2 - - -
18-Jun-18 10:00 10:36 15 None 76 to 100 - 5 9 0.861 - - - - - - - - - -
22-Jun-18 14:17 14:42 25 None 26 to 75 - 3 4 0.833 - - - - - - - - - -
9-Jun-19 7:46 8:02 7 None 51 to 75 Light 1 3 0.000 - - - - - - - - - -

14-Jun-19 10:20 10:35 19 None ≤25 - 2 3 0.667 - - - - - - - - - -
22-Jun-18 14:11 14:24 23 None 51 to 75 - 7 18 0.791 - - - - 1 - - - - -
26-Jun-18 16:09 16:25 23 None 26 to 50 - 4 19 0.760 - - - - - 6 - - - -
9-Jun-19 8:10 8:45 10 None 51 to 75 - 7 13 0.846 - 1 - - 1 - - - - -

14-Jun-19 9:48 10:06 16 None ≤25 - 7 12 0.864 - 3 - - - 1 1 - - -
22-Jun-18 13:47 14:03 17 Rain 76 to 100 - 1 2 0.000 - - - - - - - - 2 -
26-Jun-18 15:50 16:06 23 None 26 to 50 - 5 7 0.905 - - - - 2 1 - - 2 -
9-Jun-19 8:50 9:17 10 None 76 to 100 - 6 19 0.789 - 8 - - 3 2 1 - - -

14-Jun-19 9:10 9:40 13 to 16 None ≤25 - 9 23 0.893 - 5 - - 2 4 - - - -
22-Jun-18 13:19 13:35 17 Rain 76 to 100 - 3 4 0.833 - - - - - - - - - -
9-Jun-19 9:30 9:55 12 None ≤25 - 3 9 0.722 - - - - - - - - - -

14-Jun-19 8:48 9:05 12 None 51 to 75 - 2 4 0.667 - - - - - - - - - -
22-Jun-18 10:56 11:12 16 None 76 to 100 - 4 8 0.786 1 - - - - - - - - -
26-Jun-18 15:32 15:39 20 None 26 to 50 - 2 6 0.600 - - - - - - - - - -
11-Jun-19 6:47 7:05 3 None ≤25 - 5 11 0.836 2 1 - - - - - - - -
16-Jun-19 8:15 8:35 9 None Clear - 5 13 0.808 2 1 - - - 2 - - - -

RG_ERMO 22-Jun-18 10:23 10:40 644311 5469887 14 None ≤25 - 2 4 0.667 - - - - 2 - - - - -
22-Jun-18 7:39 7:50 14 Rain 76 to 100 - 2 3 0.667 - - - - - - - - - -
11-Jun-19 8:30 8:45 6 None Clear - 1 1 0 - - - - - - - - - -
16-Jun-19 6:55 7:10 8 None Clear - 1 2 0 - - - - - - - - - -
22-Jun-18 8:09 8:25 14 None 76 to 100 - 1 5 0 - - - - - - - - - -
9-Jun-19 11:23 11:38 15 None ≤25 - 1 2 0 - - - - - - - - - -

14-Jun-19 8:05 8:20 12 None ≤25 - 1 2 0 - - - - - - - - - -
22-Jun-18 8:34 9:05 14 None 76 to 100 - 6 8 0.893 - - - - - 3 - - 1 -
26-Jun-18 14:20 14:36 20 None 26 to 50 - 2 2 1.00 - - - - - 1 - - - -
9-Jun-19 10:20 10:38 13 None ≤25 - 2 2 1.00 - - - - - - - - - -

14-Jun-19 7:33 7:49 12 None 51 to 75 - 2 3 0.667 - - - - - - - - - -
22-Jun-18 9:21 9:35 14 None 76 to 100 - 1 1 0 - - - - - - - - - -
26-Jun-18 14:35 14:51 20 None 51 to 75 Strong 0 b 0 b 0 - - - - - - - - - -
9-Jun-19 10:41 10:56 14 None ≤25 - 1 1 0 - - - - - - - - - -

14-Jun-19 7:15 7:30 11 None 51 to 75 - 1 2 0 - - - - - - - - - -

Notes: ID = identifier; UTMs = Universal Transverse Mercator coordinates; NAD = North American Datum; Temp. = temperature, °C = degrees Celsius; % = percent; no. = number; - = no data/none recorded; ≤ = less than or equal to; RAEMP = Regional Aquatic Effects Monitoring Program.
a Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
b A survey was completed, but no aquatic or aquatic-dependent birds were observed.
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Table H.6:  Comparisons of Survey Results for Aquatic and Aquatic-dependent Bird Species Observed at Reference and Mine-exposed Lentic Areas, 2012, 2018, and 2019

RG_FO10/ 
RG_FOXL

RG_FO15/ 
RG_FO15B

19-Jun-18 24-Jun-18 19-Jun-18 24-Jun-18 8-Jun-19 13-Jun-19 8-Jun-19 13-Jun-19 19-Jun-18 26-Jun-18 19-Jun-18 26-Jun-18 8-Jun-19 12-Jun-19 8-Jun-19 12-Jun-19

Total Number of Species 8 6 4 2 3 0 a 3 1 2 12 5 3 5 3 8 9 7 7

Total Number of Observations >43 b 8 10 2 4 0 a 5 5 2 57 14 7 17 6 40 23 28 34

Simpson's Diversity Index d 0.736 0.929 0.800 1.00 0.833 0.000 0.800 0.000 1.00 0.862 0.758 0.762 0.640 0.600 0.804 0.798 0.820 0.768

American coot - - - - -  -  -  -  - 8 - - - - 2 - - 1

Bald eagle - 1 - - -  -  -  -  - - - - - - - - - -

Bank swallow - - - - -  -  -  -  - - - - - - - - - -

Barn swallow - - - - -  -  -  -  - - - - - - - - - -

Barrow's goldeneye 4 - - - -  -  -  -  - - - - - - - - - -

Belted kingfisher - - - - -  -  -  -  - - - - - - - - - -

Blue-winged teal - - - - -  -  -  -  - 1 - - - - - - - -

Canada goose - - - - -  -  -  -  - 2 - - - - - - - -

Cliff swallow - - - - -  -  -  -  - - - - - - - - - -

Common goldeneye  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Common loon - - - - -  -  -  -  - - - - - - - - - -

Common merganser - - - - -  -  -  -  - - - - - - - - - -

Common yellowthroat 3 1 2 1 1  -  -  -  - 3 2 - 1 1 - 2 - 2

Great blue heron - - - - -  -  -  -  - - - - - - - - - -

Green-winged teal - - - - -  -  -  -  - - - - - - - - - -

Hooded merganser - - - - -  -  -  -  - - - - - - - - - -

Killdeer - - - - -  -  -  -  - - - - - - - - - -

Lesser scaup - - - - -  -  -  -  - 1 - - - -  -  -  -  - 

Mallard 2 - - - -  - 1  -  - 17 1 3 - - 11  - 9 14

Marsh wren - - - - -  -  -  -  - - - - - - -  - - -

Northern rough-winged swallow - - - - -  -  -  -  - 1 - - - - 2  -  -  - 

Northern waterthrush 2 1 2 1 1  - 2 5 1 4 - - - - 2 1 1 2

Osprey - - - - -  -  -  -  - - - - - - - - - -

Red-winged blackbird 2 - - - -  -  -  -  - 6 6 2 10 4 8 10 6 7

Ring-necked duck - - - - -  -  -  -  - 2 1 - 1 - 2 2 4 6

Solitary sandpiper - - - - -  -  -  -  -  -  -  -  -  -  - 1 - -

Sora 1 1 - - -  -  -  -  - 6 - - 3 1 1 1 1 -

Spotted sandpiper - 2 2 - -  -  -  -  - - - - - -  - 2 2 -

Tree swallow 9 2 4 - -  - 2  -  - 6 4 2 2 - 12 3 5 2

Violet green swallow - - - - -  -  -  -  - - - - - - - - - -

Wilson's snipe >20 - - - 2  -  -  - 1 - - - - -  - 1 - -

Notes: > = greater than; - = no data/none recorded.
a A survey was completed, but no aquatic or aquatic-dependent birds were observed.
b Simpson's Diversity Index was calculated based on n = 20 Wilson's snipe (Gallinago delicata ).
c Simpson's Diversity Index was calculated based on n = 20 common yellowthroat (Geothlypis trichas ) and n = 20 bank swallow (Riparia riparia ).
d Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to 
other studies should not be made.
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Table H.6:  Comparisons of Survey Results for Aquatic and Aquatic-dependent Bird Species Observed at Reference and Mine-exposed Lentic Areas, 2012, 2018, and 2019

23-Jun-18 25-Jun-18 8-Jun-19 12-Jun-19 20-Jun-18 25-Jun-18 7-Jun-19 12-Jun-19 20-Jun-18 26-Jun-18 10-Jun-19 18-Jun-19 20-Jun-18 26-Jun-18 10-Jun-19 18-Jun-19

Total Number of Species 12 5 5 6 4 17 7 9 3 7 6 7 5 6 9 5 3 3 5 5

Total Number of Observations 17 14 15 14 5 >121 c 36 32 31 32 13 26 17 29 46 18 42 18 86 48

Simpson's Diversity Index d 0.956 0.758 0.781 0.824 0.900 0.896 0.830 0.810 0.540 0.760 0.821 0.757 0.706 0.667 0.682 0.680 0.180 0.307 0.555 0.234

American coot 1 - - - - 7 - - - - - - - - - 7 - - - -

Bald eagle - - - - - - - - - - 1 - - - - - - - - -

Bank swallow - - - - - >20 1 - - - - - - - - - - - - -

Barn swallow - - - - - 2 - 1 - - - - - - - - - - - -

Barrow's goldeneye - - - - - - - - - - - - - - - - - - - -

Belted kingfisher 1 - - - - - - - - - - - - - - - - - - -

Blue-winged teal - - - - - 2 - - - - - - - - - - - - - -

Canada goose - - - - - - - - - - - - - - - - - - 12 -

Cliff swallow - - - - - 12 - - - - - - - - 4 - - - 12 1

Common goldeneye  -  -  -  -  -  -  -  -  -  -  -  -  -  - 1  -  -  -  -  - 

Common loon - - - - - 1 - - - - - - - - - - - - - -

Common merganser 1 - - 3  - - - - - - - - - - - - - - - -

Common yellowthroat 1 1 2 3 2 >20 2 2 13 4 5 3 2 3 5 1 3 1 2 1

Great blue heron 1 - -  -  - 1 - - - - - 1 - - - - - -  - 1

Green-winged teal - - -  -  - 2 3 - - 1 - - - - - - - - - -

Hooded merganser - - 2  -  - - - - - - - - - - - - - - - -

Killdeer - - -  -  - - - - - - 1 - - - - - - - - -

Lesser scaup - - -  -  - - - - - - - - - - - - - -  -  - 

Mallard 2 2 6  -  - - - 1 - 1 - - - - - - - -  -  - 

Marsh wren 1 - -  -  - - - - - - - - - - - - - -  -  - 

Northern rough-winged swallow 1 - -  -  - 1 - - - - - - - - - - - -  -  - 

Northern waterthrush 2 1 -  -  - - - 2 - - 2 4 2 2 3 - 1 -  -  - 

Osprey 1 - -  -  - - - - - - - - -  - 1 - - -  -  - 

Red-winged blackbird - - - 5 1 15 6 12 17 14 3 12 9 16 25 8 38 15 55 42

Ring-necked duck - - -  -  - 1 - 1  -  - - - -  -  - - - -  -  - 

Solitary sandpiper - - - 1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Sora - - 1  -  - 14 8 5  - 2 1 2 2 1  - - - 2  -  - 

Spotted sandpiper 2 - - 1  - - - -  -  - - 1 -  - 1 - - -  -  - 

Tree swallow 3 4 4  - 1 12 6 6  - 6 - 3 2 5 5 1 - - 5 3

Violet green swallow - - -  -  - 2 - - - - - - - - - - - -  -  - 

Wilson's snipe  - 6 - 1 1 7 10 2 1 4 - - - 2 1 1 - - - -

Notes: > = greater than; - = no data/none recorded.
a A survey was completed, but no aquatic or aquatic-dependent birds were observed.
b Simpson's Diversity Index was calculated based on n = 20 Wilson's snipe (Gallinago delicata ).
c Simpson's Diversity Index was calculated based on n = 20 common yellowthroat (Geothlypis trichas ) and n = 20 bank swallow (Riparia riparia ).
d Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made. 
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Table H.6:  Comparisons of Survey Results for Aquatic and Aquatic-dependent Bird Species Observed at Reference and Mine-exposed Lentic Areas, 2012, 2018, and 2019

2018

20-Jun-18 10-Jun-19 15-Jun-19 20-Jun-18 26-Jun-18 10-Jun-19 15-Jun-19

Total Number of Species 9 5 11 9 8 5 6 7 3

Total Number of Observations 29 13 53 24 14 8 16 14 6

Simpson's Diversity Index d 0.884 0.756 0.820 0.877 0.901 0.857 0.850 0.879 0.800

American coot - - - - - - -  -  - 

Bald eagle - - - - - - -  -  - 

Bank swallow - - - - - - -  -  - 

Barn swallow - - - - - - -  -  - 

Barrow's goldeneye - - - - - - -  -  - 

Belted kingfisher - - - - - 1 -  -  - 

Blue-winged teal - - - - - - -  -  - 

Canada goose - - 6 - - - -  -  - 

Cliff swallow 6 - 6 - - - -  -  - 

Common goldeneye  -  -  - -  -  -  -  -  - 

Common loon - - - - - - -  -  - 

Common merganser - - - - - - - 1  - 

Common yellowthroat 1 - 3 2 1 - 3  -  - 

Great blue heron - - - - - - -  -  - 

Green-winged teal - -  - 1 - - -  -  - 

Hooded merganser - -  -  - - - -  -  - 

Killdeer - - 1  - - - -  -  - 

Lesser scaup - -  -  - - - -  -  - 

Mallard 6 - 20 1 1 - - 2  - 

Marsh wren - -  -  - - - -  -  - 

Northern rough-winged swallow 2 -  -  - 2 - - 1  - 

Northern waterthrush 3 - 1 2 1 1 3 1 2

Osprey - 1  -  - 1 - -  -  - 

Red-winged blackbird 4 6 4 5 4 3 4 3 2

Ring-necked duck - -  -  - - - -  -  - 

Solitary sandpiper  -  -  -  -  -  -  -  -  - 

Sora 1 1 1 2 - 1 1  -  - 

Spotted sandpiper 2 2 3 4 2 - 1  -  - 

Tree swallow 4 3 6 6 2 2 4 4 2

Violet green swallow - - - - - - -  -  - 

Wilson's snipe - - 2 1 - - - 2  - 

Notes: > = greater than; - = no data/none recorded.
a A survey was completed, but no aquatic or aquatic-dependent birds were observed.
b Simpson's Diversity Index was calculated based on n = 20 Wilson's snipe (Gallinago delicata ).
c Simpson's Diversity Index was calculated based on n = 20 common yellowthroat (Geothlypis trichas ) and n = 20 bank swallow (Riparia riparia ).

2012
2018 2019

d Because the surveys and subsequent calculations of Simpson's Diversity Index only included aquatic and aquatic-dependent birds, any associated results and interpretation 
should only be discussed in the context of the Lentic Area Supporting Study and the RAEMP; comparisons to other studies should not be made.
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Easting Northing

13-Jun-19 652518 5566317 Spotted sandpiper 4 eggs (incubating)
13-Jun-19 652577 5566173 Red-winged blackbird Freshly built (empty)
13-Jun-19 652489 5566331 Spotted sandpiper 2 eggs (incubating)
13-Jun-19 652610 5566378 Spotted sandpiper 2 eggs (incubating)
17-Jun-19 652610 5566378 Spotted sandpiper 4 eggs (incubating)
17-Jun-19 652489 5566331 Spotted sandpiper 4 eggs (incubating)
13-Jun-19 650380 5563003 Red-winged blackbird 1 egg (incubating)
13-Jun-19 650422 5563052 Red-winged blackbird 5 eggs (incubating)
17-Jun-19 650380 5563003 Red-winged blackbird 3 eggs (incubating)
13-Jun-19 651859 5560010 Red-winged blackbird 5 eggs (incubating)
13-Jun-19 651960 5559953 Red-winged blackbird 4 eggs (incubating)
8-Jun-19 655289 5553813 Red-winged blackbird 3 eggs (incubating)

10-Jun-19 655291 5553813 Red-winged blackbird Empty; 1 piece of shell
RG_FRSCW 8-Jun-19 657096 5548551 Spotted sandpiper 4 eggs (incubating)

MU2 Reference RG_FO15 8-Jun-19 654825 5542652 Red-winged blackbird 4 eggs (incubating)
8-Jun-19 646870 5554080 Red-winged blackbird Freshly built (empty)
8-Jun-19 646776 5554080 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 649387 5542549 Red-winged blackbird Freshly built (empty)
7-Jun-19 649386 5542556 Red-winged blackbird 2 eggs (abandoned)
7-Jun-19 649386 5542529 Red-winged blackbird Freshly built (empty)
7-Jun-19 649316 5542469 Red-winged blackbird 2 eggs (incubating)
7-Jun-19 649333 5542542 Red-winged blackbird 3 eggs (incubating)
9-Jun-19 649316 5542469 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 651787 5530474 Red-winged blackbird 2 eggs (incubating)

11-Jun-19 651787 5530474 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 652380 5529821 Red-winged blackbird 4 eggs (incubating)

11-Jun-19 652170 5529807 Tree swallow 5 eggs (incubating)
11-Jun-19 652333 5529872 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 655049 5525928 Red-winged blackbird 5 eggs (incubating)
7-Jun-19 655049 5525920 Red-winged blackbird 2 chicks
7-Jun-19 655047 5525916 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 655057 5525875 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 655080 5525850 Red-winged blackbird 1 chick
7-Jun-19 655089 5525851 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 655094 5525844 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 655059 5525846 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 655059 5525834 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 655040 5525830 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 - - Red-winged blackbird 4 eggs (incubating)
7-Jun-19 - - Red-winged blackbird Empty
7-Jun-19 - - Red-winged blackbird 4 eggs (incubating)
7-Jun-19 655510 5524623 Red-winged blackbird 4 eggs (incubating)
7-Jun-19 655674 5524558 Red-winged blackbird 4 eggs (incubating)

15-Jun-19 653407 5524462 Spotted sandpiper 2 eggs (abandoned)
15-Jun-19 653408 5524396 Spotted sandpiper 4 eggs (incubating)

RG_ERIM 9-Jun-19 652600 5518707 Red-winged blackbird 2 chicks (at least)
RG_ERW 9-Jun-19 652650 5518659 Red-winged blackbird 5 eggs (incubating)

11-Jun-19 652592 5514340 Spotted sandpiper 4 eggs (incubating)
16-Jun-19 652569 5514246 Spotted sandpiper 2 eggs (laying)
10-Jun-19 653052 5514019 Red-winged blackbird 4 eggs (incubating)
10-Jun-19 652974 5514043 Red-winged blackbird 4 eggs (incubating)
10-Jun-19 653052 5514071 Red-winged blackbird 4 eggs (incubating)
10-Jun-19 653132 5514132 Red-winged blackbird 3 eggs (incubating)
10-Jun-19 652588 5512899 Red-winged blackbird 4 eggs (incubating)
10-Jun-19 652550 5512848 Red-winged blackbird 4 eggs (incubating)
10-Jun-19 652552 5512850 Red-winged blackbird 4 eggs (incubating)
18-Jun-19 652810 5513105 Tree swallow 4 eggs (incubating)

RG_MCWB 15-Jun-19 668056 5487370 Mallard 6 eggs (incubating)
RG_MCWA 10-Jun-19 667915 5487498 Tree swallow  - 

7-Jun-19 655065 5489427 Red-winged blackbird 1 egg (incubating)
7-Jun-19 655065 5489414 Sora 12 eggs (incubating)
7-Jun-19 655005 5489452 Spotted sandpiper 4 eggs (incubating)

RG_MIWW 7-Jun-19 659683 5498489 Red-winged blackbird 5 eggs (incubating)
14-Jun-19 640580 5497009 Spotted sandpiper 3 eggs (incubating)
14-Jun-19 640578 5497029 Spotted sandpiper 4 eggs (incubating)
7-Jun-19  -  - Red-winged blackbird 0 eggs

10-Jun-19 650323 5465169 Red-winged blackbird 4 eggs (incubating)
9-Jun-19 644524 5491371 Red-winged blackbird 4 eggs (incubating)
9-Jun-19 644557 5491396 Sora 2 eggs (incubating)
7-Jun-19 640526 5486953 Red-winged blackbird 4 day-old chicks
9-Jun-19 640470 5486910 Red-winged blackbird Chicks
9-Jun-19 640449 5486910 Red-winged blackbird 1 egg (incubating); 1 chick
9-Jun-19 640437 5486910 Red-winged blackbird Chicks
9-Jun-19 640436 5486912 Red-winged blackbird Chicks
9-Jun-19 640427 5486914 Red-winged blackbird 5 eggs (incubating)

14-Jun-19  -  - Cliff swallow  - 
7-Jun-19 640879 5478049 Red-winged blackbird 4 eggs (incubating)
8-Jun-19 640869 5478209 Spotted sandpiper 4 eggs (incubating)

Notes: ID = identifier; UTM = Universal Transverse Mercator; NAD = North American Datum; MU = Management Unit; - = no data/not recorded.

Table H.7: Aquatic and Aquatic-dependent Bird Nests Observed During Bird Surveys at Reference and Mine-exposed 

Lentic Areas, June 2019

Number of Eggs/ Chicks 

and Activity Level

MU5

Reference
RG_HART

RG_LFSRW

Mine-exposed RG_ERIMF

RG_ERIMNF

RG_EROL

MU4

Reference
RG_GLMS

RG_GRLK

RG_ERSCIM

RG_GO13

RG_MI16

RG_OTTO

RG_SEROX

MU3

Reference
RG_WPEF

RG_WWER

Mine-exposed
RG_EROU

RG_ERUP

MU1 Mine-exposed

RG_FOFR2W

RG_HE27

RG_LPLML

RG_SFRR

Management Unit Exposure Type
Lentic Area

ID
Date

Nest Observations

Species

Nest Location

(UTM NAD83, Zone 11U)



Table H.8:  Incidental Observations of Aquatic and Aquatic-dependent Bird Nests at Reference and Mine-exposed Lentic Areas in Management Units 1 to 5, June 2018

Management 

Unit 2

Reference Reference

RG_HE27 RG_FO15B RG_REFF RG_WPEF RG_GLML RG_GLMS RG_GRLK RG_ALE1 RG_ERIMRB RG_GO13 RG_MIWW RG_LFSRW RG_ERST

26-Jun-18 19-Jun-18 24-Jun-18 19-Jun-18 25-Jun-18 20-Jun-18 25-Jun-18 20-Jun-18 20-Jun-18 26-Jun-18 20-Jun-18 20-Jun-18 20-Jun-18 22-Jun-18 20-Jun-18 22-Jun-18 26-Jun-18

Total Number of Species 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1

Total Number of Observations 1 2 1 1 1 5 1 1 1 1 1 1 1 3 1 1 1

American coot - - - - - - - 1 b - - - - - - - - -
Hooded merganser - - - - - - - - - - 1 - - - - - -

Mallard - - - - - - - - - - - - - - 1 - -
Red-winged blackbird - - - 1 - 4 - - - - - - - 3 c - - -

Spotted sandpiper 1 1 - - - 1 d - - - 1 e - - - - - - -
Swamp sparrow - - - - - - - - 1 - - - - - - - -

Tree swallow - 1 f 1 f - 1 f - - - - - - 1 g 1 - - - -
Wilson's snipe - - - - - - 1 - - - - - - - - 1 h 1

Notes: - = not observed/not applicable.
a All observed nests were active/occupied at the time of the surveys (i.e., not abandoned or predated).
b Nest contained six eggs.
c Three females were actively nesting in the cattails adjacent to the road.
d Nest was constructed on the berm of the walking trail adjacent to the lentic area.
e Nest was visible from the parking lot for the adjacent gun range.
f Nest constructed in nest box.
g Nest constructed in electrical box.
h Nest contained one egg.

Mine-exposed

Common Name
RG_FO10 RG_EROL

Species

Total Number of Active Nests Incidentally Observed 
a

Management Unit 1 Management Unit 3 Management Unit 4 Management Unit 5

Mine-exposed Reference Reference Mine-exposed
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Figure H.1:  Selenium Concentrations in Red-winged Blackbird Eggs from Reference and 
Mine-exposed Lentic Areas, 2003 to 2019
Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data pooled for all species from 2003 to 2019. Solid red line = British Columbia 
guideline; yellow line = EVWQP Benchmarks (Level 1 = solid line, Level 2 = longdash, and Level 3 = dashed 
line).
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Figure H.1:  Selenium Concentrations in Red-winged Blackbird Eggs from Reference and 
Mine-exposed Lentic Areas, 2003 to 2019
Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data pooled for all species from 2003 to 2019. Solid red line = British Columbia 
guideline; yellow line = EVWQP Benchmarks (Level 1 = solid line, Level 2 = longdash, and Level 3 = dashed 
line).
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Table H.9:  Chemistry Data for Red-winged Blackbird Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Management Unit 2

Reference Mine-exposed

RG_HE27 RG_FOFR2W RG_FO15 RG_WWER RG_WPEF RG_ERUP RG_GLMS RG_GRLK RG_ERW

13-Jun-19 13-Jun-19 17-Jun-19 14-Jun-19 8-Jun-19 8-Jun-19 8-Jun-19 11-Jun-19 7-Jun-19 11-Jun-19 7-Jun-19 7-Jun-19 9-Jun-19

% Moisture % 82 86 83 89 83 87 83 85 89 88 83 83 78

Aluminum (Al) µg/g dw <2 <2 <2 <2 <2 6.00 <2 <2 <2 <2 <2 <2 <5

Antimony (Sb) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02

Arsenic (As) µg/g dw 0.0200 <0.01 <0.01 <0.01 0.0200 <0.02 0.0100 0.0200 0.0400 0.0300 0.0200 <0.01 0.0500

Barium (Ba) µg/g dw 4.20 4.10 3.80 1.10 2.20 7.10 1.90 2.90 8.00 3.90 8.90 2.30 4.10

Beryllium (Be) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02

Boron (B) µg/g dw <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1 <1 <2

Cadmium (Cd) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02

Chromium (Cr) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1

Cobalt (Co) µg/g dw 0.0500 0.0400 0.0300 0.0300 0.0500 0.0200 0.0300 0.0500 0.0400 0.0300 0.0400 0.0300 0.0600

Copper (Cu) µg/g dw 1.80 2.60 3.70 2.60 2.30 2.80 1.50 1.70 3.10 2.50 1.80 2.70 3.00

Iron (Fe) µg/g dw 140 180 140 110 140 93 140 94 160 120 120 140 160

Lead (Pb) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 0.120 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02

Manganese (Mn) µg/g dw 6.90 5.30 3.90 2.50 2.60 2.20 4.40 1.70 8.60 4.40 4.90 2.80 5.80

Mercury (Hg) µg/g dw 0.0410 0.0160 0.0200 0.0260 0.0360 0.0400 0.0300 0.0450 0.0640 0.120 0.0280 0.0560 <0.01

Molybdenum (Mo) µg/g dw 0.270 0.140 0.130 0.140 0.110 0.170 0.0900 0.140 0.140 0.200 0.130 0.100 0.180

Nickel (Ni) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1

Selenium (Se) µg/g dw 5.30 9.90 12 4.70 2.70 5.60 4.10 5.20 4.20 5.10 2.70 5.10 8.90

Silver (Ag) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02

Strontium (Sr) µg/g dw 2.40 1.50 1.50 1.20 2.80 1.70 2.40 2.00 3.80 2.80 3.20 2.10 6.00

Thallium (Tl) µg/g dw 0.0200 0.00800 0.0100 0.0120 <0.005 <0.01 0.00800 0.00700 0.00600 <0.005 <0.005 <0.005 <0.01

Tin (Sn) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1

Titanium (Ti) µg/g dw <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5

Uranium (U) µg/g dw <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01

Vanadium (V) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2

Zinc (Zn) µg/g dw 59 58 46 47 68 39 60 58 66 50 64 56 80

Selenium concentration exceeds the 16 μg/g dw Level 2 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 12 μg/g dw Level 1 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 6 μg/g dw BCMOECCS chronic selenium guideline for bird eggs (BCMOECCS 2019a).

Selenium concentration exceeds the 5.19 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Analyte Units

Management Unit 1 Management Unit 3 Management Unit 4

RG_LPLML RG_EROU

Mine-exposed Reference Mine-exposed Reference
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Table H.9:  Chemistry Data for Red-winged Blackbird Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Reference

RG_MIWW RG_LFSRW RG_ERIMNF RG_ERIMF RG_ERWSF RG_EROL

10-Jun-19 10-Jun-19 10-Jun-19 10-Jun-19 10-Jun-19 10-Jun-19 7-Jun-19 10-Jun-19 10-Jun-19 10-Jun-19 9-Jun-19 8-Jun-19 7-Jun-19 7-Jun-19

% Moisture % 91 85 86 83 83 88 87 84 84 83 83 84 83 86

Aluminum (Al) µg/g dw <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Antimony (Sb) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Arsenic (As) µg/g dw <0.01 <0.01 <0.01 0.0100 <0.01 0.0100 0.0100 <0.01 0.0100 <0.01 0.0200 0.0100 0.0300 0.0200

Barium (Ba) µg/g dw 2.20 1.40 1.60 3.20 6.00 4.00 1.50 8.20 2.00 7.00 2.30 3.40 2.50 6.30

Beryllium (Be) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron (B) µg/g dw <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Cadmium (Cd) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chromium (Cr) µg/g dw <0.05 <0.05 0.0700 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cobalt (Co) µg/g dw 0.0300 0.0400 0.120 0.0500 0.0200 0.0300 0.0400 0.0500 0.0500 0.0800 0.0400 0.0600 0.0200 0.0400

Copper (Cu) µg/g dw 2.30 3.00 2.10 2.40 2.80 2.40 1.80 1.50 2.10 2.90 2.40 2.60 2.60 2.70

Iron (Fe) µg/g dw 88 100 86 140 130 120 170 200 150 160 120 150 98 170

Lead (Pb) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Manganese (Mn) µg/g dw 1.90 1.70 1.40 2.40 1.80 2.40 1.30 3.10 4.60 2.50 3.90 4.40 2.40 4.40

Mercury (Hg) µg/g dw 0.0180 0.0230 0.0240 0.00800 0.0100 0.00900 0.0500 0.0440 0.0370 0.0780 0.0810 0.0280 0.0230 0.0560

Molybdenum (Mo) µg/g dw 0.130 0.140 0.100 0.190 0.180 0.210 0.170 0.140 0.130 0.160 0.120 0.0900 0.0900 0.260

Nickel (Ni) µg/g dw <0.05 <0.05 0.0500 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Selenium (Se) µg/g dw 8.20 11 18 5.90 5.60 4.60 6.00 8.40 6.80 3.80 6.40 4.20 3.70 7.40

Silver (Ag) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Strontium (Sr) µg/g dw 2.50 3.60 2.80 8.90 4.00 3.60 2.50 3.80 1.70 17 20 6.10 1.50 3.80

Thallium (Tl) µg/g dw 0.00500 0.00700 0.00500 0.0240 0.0140 0.00700 0.00900 0.0110 0.0120 0.00900 0.0120 0.0370 0.00800 0.0160

Tin (Sn) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Titanium (Ti) µg/g dw <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Uranium (U) µg/g dw <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Vanadium (V) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Zinc (Zn) µg/g dw 40 48 34 67 58 54 68 78 64 64 60 82 51 55

Selenium concentration exceeds the 16 μg/g dw Level 2 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 12 μg/g dw Level 1 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 6 μg/g dw BCMOECCS chronic selenium guideline for bird eggs (BCMOECCS 2019a).

Selenium concentration exceeds the 5.19 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

RG_GO13 RG_OTTO RG_MI16
Analyte Units

Management Unit 4 Management Unit 5

Mine-exposed Mine-exposed
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Sample 
Date

Specific 
Conductance 

(µS/cm) a

Total 
Selenium 

(µg/L)

Sample 
Date

Mean Selenium 
Concentration 

(µg/g dw)

Sample 
Date

Species
Selenium 

Concentration 
(µg/g dw)

17-Jun-19 271 4.77 17-Jun-19 8.20 13-Jun-19 RWBL 5.30

17-Jun-19 271 4.77 17-Jun-19 8.20 13-Jun-19 SPSA 6.40

17-Jun-19 271 4.77 17-Jun-19 8.20 17-Jun-19 SPSA 20

17-Jun-19 271 4.77 17-Jun-19 8.20 17-Jun-19 SPSA 10

17-Jun-19 784 1.77 17-Jun-19 17 13-Jun-19 RWBL 9.90

17-Jun-19 784 1.77 17-Jun-19 17 17-Jun-19 RWBL 12

RG_FOFR2W 17-Jun-19 1,063 1.97 17-Jun-19 4.20 14-Jun-19 RWBL 4.70

RG_FRSCW 13-Jun-19 680 41 13-Jun-19 18 8-Jun-19 SPSA 9.30

MU2 Reference RG_FO15 13-Jun-19 311 0.161 13-Jun-19 2.07 8-Jun-19 RWBL 2.70

RG_WWER 15-Jun-19 405 1.18 15-Jun-19 12 8-Jun-19 RWBL 5.60

RG_WPEF 15-Jun-19 581 0.800 15-Jun-19 7.27 8-Jun-19 RWBL 4.10

RG_ERUP 15-Jun-19 531 0.317 15-Jun-19 6.97 11-Jun-19 RWBL 5.20

15-Jun-19 397 0.220 15-Jun-19 2.57 7-Jun-19 RWBL 4.20

15-Jun-19 397 0.220 15-Jun-19 2.57 11-Jun-19 RWBL 5.10

15-Jun-19 397 0.220 15-Jun-19 2.57 11-Jun-19 TRSW 2.90

RG_GLMS 12-Jun-19 459 0.197 12-Jun-19 1.08 7-Jun-19 RWBL 2.70

RG_GRLK 12-Jun-19 312 0.311 12-Jun-19 5.70 7-Jun-19 RWBL 5.10

16-Jun-19 749 27 16-Jun-19 10 16-Jun-19 SPSA 10

16-Jun-19 749 27 16-Jun-19 10 16-Jun-19 SPSA 12

16-Jun-19 749 27 16-Jun-19 10 16-Jun-19 SPSA 8.40

RG_ERW 15-Jun-19 569 9.00 15-Jun-19 24 9-Jun-19 RWBL 8.90

RG_EREV 17-Jun-19 437 9.47 17-Jun-19 11 15-Jun-19 SPSA 11

18-Jun-19 395 1.96 18-Jun-19 12 11-Jun-19 SPSA 8.80

18-Jun-19 395 1.96 18-Jun-19 12 19-Jun-19 SPSA 9.40

18-Jun-19 870 0.427 18-Jun-19 17 10-Jun-19 RWBL 8.20

18-Jun-19 870 0.427 18-Jun-19 17 10-Jun-19 RWBL 11

18-Jun-19 870 0.427 18-Jun-19 17 10-Jun-19 RWBL 18

18-Jun-19 717 0.543 18-Jun-19 4.87 10-Jun-19 RWBL 5.90

18-Jun-19 717 0.543 18-Jun-19 4.87 10-Jun-19 RWBL 5.60

18-Jun-19 717 0.543 18-Jun-19 4.87 10-Jun-19 RWBL 4.60

18-Jun-19 717 0.543 18-Jun-19 4.87 18-Jun-19 TRSW 4.40

18-Jun-19 374 1.43 18-Jun-19 11 7-Jun-19 RWBL 6.00

18-Jun-19 374 1.43 18-Jun-19 11 7-Jun-19 RWBL 8.40

18-Jun-19 374 1.43 18-Jun-19 11 10-Jun-19 SPSA 5.90

RG_MIWW 18-Jun-19 401 1.13 18-Jun-19 13 7-Jun-19 RWBL 6.80

16-Jun-19 354 0.571 16-Jun-19 6.40 14-Jun-19 SPSA 4.90

16-Jun-19 354 0.571 16-Jun-19 6.40 14-Jun-19 SPSA 4.40

RG_LFSRW 18-Jun-19 270 0.277 18-Jun-19 4.63 10-Jun-19 RWBL 3.80

RG_ERIMNF 11-Jun-19 728 0.443 11-Jun-19 5.67 9-Jun-19 RWBL 6.40

RG_ERIMF 11-Jun-19 307 0.140 11-Jun-19 3.73 9-Jun-19 RWBL 4.20

RG_ERWSF 15-Jun-19 448 0.514 15-Jun-19 4.77 7-Jun-19 RWBL 3.70

15-Jun-19 389 2.65 15-Jun-19 11 7-Jun-19 RWBL 7.40

15-Jun-19 389 2.65 15-Jun-19 11 8-Jun-19 SPSA 13

Selenium concentration exceeds the 25 μg/g dw Level 3 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 16 μg/g dw Level 2 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 12 μg/g dw Level 1 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Mine-
exposed

RG_MI16

a Specific conductance is used as an indicator of the degree of mine-exposure (i.e., areas with higher specific conductance readings have a higher degree of mine-exposure).

Bird Egg Chemistry

Table H.10:  Details for Concurrent, Co-located Water, Benthic Invertebrate Tissue, and Bird Egg Chemistry Samples 
Collected from Reference and Mine-exposed Lentic Areas, 2019

Reference

Reference

RG_EROU

Water Quality

Management 
Unit

Exposure 
Type

Lentic Area 
ID

Invertebrate Tissue Chemistry

RG_HE27

RG_LPLML

MU1

MU3

RG_HART

Mine-
exposed

Selenium concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) for benthic invertebrate tissues (i.e., 
16 µg/g dw) or eggs of aquatic or aquatic-dependent birds (i.e., 5.19 µg/g dw).

Notes: ID = identifier; µS/cm = microSiemens per centimetre; µg/L = micrograms per litre; µg/g dw = micrograms per gram dry weight; MU = Management Unit; RWBL = red-
winged blackbird; SPSA = spotted sandpiper; TRSW = tree swallow; EVWQP = Elk Valley Water Quality Plan; BC WQG = British Columbia Water Quality Guideline; 
BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Mine-
exposed

MU5

MU4

RG_EROL

Total selenium concentration in water exceeds the 2μg/L BC WQG for the protection of aquatic life, the concentration in benthic invertebrate tissues exceeds the 4 
μg/g dw BCMOECCS interim selenium guideline, or the concentration in bird eggs exceeds the 6 μg/g dw BCMOECCS chronic selenium guideline for bird eggs (BCMOECCS 
2019a).

RG_SEROX

Reference

Mine-
exposed

RG_ERSCIM

RG_GO13

RG_OTTO



Table H.11:  Chemistry Data for Spotted Sandpiper Eggs Collected from Reference and Mine-exposed Lentic Areas, 2019

Mine-exposed

RG_FRSCW RG_EREV RG_MI16 RG_EROL
13-Jun-19 17-Jun-19 17-Jun-19 8-Jun-19 16-Jun-19 16-Jun-19 16-Jun-19 15-Jun-19 11-Jun-19 19-Jun-19 10-Jun-19 14-Jun-19 14-Jun-19 8-Jun-19

% Moisture % 72 76 76 77 74 77 73 72 77 78 74 72 78 74

Aluminum (Al) µg/g dw <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Antimony (Sb) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Arsenic (As) µg/g dw 0.0100 0.0100 0.0200 0.0200 0.0300 0.0300 0.0400 0.0300 0.0400 0.0300 0.0300 0.0200 0.0200 0.0100

Barium (Ba) µg/g dw 4.00 3.00 5.70 4.00 5.30 2.10 7.00 4.60 6.60 9.40 4.90 9.00 5.50 2.30

Beryllium (Be) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron (B) µg/g dw <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Cadmium (Cd) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chromium (Cr) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cobalt (Co) µg/g dw 0.0900 0.110 0.150 0.140 0.200 0.150 0.460 0.150 0.0700 0.220 0.100 0.0800 0.100 0.0900

Copper (Cu) µg/g dw 3.40 4.60 3.30 3.10 3.50 3.60 3.00 3.70 3.30 4.00 3.30 3.40 3.20 2.60

Iron (Fe) µg/g dw 100 90 100 74 110 100 110 94 78 150 110 110 96 110

Lead (Pb) µg/g dw <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0200 <0.01 <0.01 <0.01 <0.01 <0.01

Manganese (Mn) µg/g dw 2.20 1.60 4.10 1.30 2.50 1.90 1.50 2.40 1.30 2.90 1.30 1.90 1.50 1.90

Mercury (Hg) µg/g dw 0.150 0.0800 0.0710 0.280 0.250 0.450 0.120 0.0960 0.160 0.0640 0.170 0.110 0.200 0.430

Molybdenum (Mo) µg/g dw 0.140 0.100 0.150 0.140 0.130 0.120 0.0900 0.140 0.0900 0.150 0.110 0.170 0.220 0.0900

Nickel (Ni) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Selenium (Se) µg/g dw 6.40 20 10 9.30 10 12 8.40 11 8.80 9.40 5.90 4.90 4.40 13

Silver (Ag) µg/g dw 0.0200 0.0200 0.0200 0.0100 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0200 0.0100 <0.01 <0.01

Strontium (Sr) µg/g dw 1.80 2.60 2.50 1.50 4.50 3.40 3.60 5.00 4.30 5.40 5.10 7.00 4.80 2.00

Thallium (Tl) µg/g dw 0.0270 0.0320 0.0260 0.0120 0.0390 0.0430 0.0180 0.0230 0.0210 0.0250 0.0230 0.0250 0.0200 0.00800

Tin (Sn) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Titanium (Ti) µg/g dw <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Uranium (U) µg/g dw <0.005 <0.005 <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Vanadium (V) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Zinc (Zn) µg/g dw 52 39 49 45 52 41 49 46 42 56 54 50 41 41

Selenium concentration exceeds the 16 μg/g dw Level 2 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 12 μg/g dw Level 1 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 6 μg/g dw BCMOECCS chronic selenium guideline for bird eggs (BCMOECCS 2019a).

Selenium concentration exceeds the 5.19 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

RG_HE27 RG_SEROXRG_ERSCIM RG_HART
Analyte Units

Management Unit 1 Management Unit 4 Management Unit 5

Mine-exposed Mine-exposed Reference



Management Unit 3 Management Unit 4

Mine-exposed Mine-exposed

RG_EROU RG_OTTO

11-Jun-19 18-Jun-19

% Moisture % 83 77

Aluminum (Al) µg/g dw <5 <5

Antimony (Sb) µg/g dw <0.02 <0.02

Arsenic (As) µg/g dw <0.02 0.0300

Barium (Ba) µg/g dw 4.00 6.30

Beryllium (Be) µg/g dw <0.02 <0.02

Boron (B) µg/g dw <2 <2

Cadmium (Cd) µg/g dw <0.02 <0.02

Chromium (Cr) µg/g dw <0.1 <0.1

Cobalt (Co) µg/g dw 0.0400 0.100

Copper (Cu) µg/g dw 2.40 1.60

Iron (Fe) µg/g dw 84 170

Lead (Pb) µg/g dw <0.02 <0.02

Manganese (Mn) µg/g dw 2.60 4.10

Mercury (Hg) µg/g dw 0.150 0.110

Molybdenum (Mo) µg/g dw <0.05 0.120

Nickel (Ni) µg/g dw <0.1 <0.1

Selenium (Se) µg/g dw 2.90 4.40

Silver (Ag) µg/g dw <0.02 <0.02

Strontium (Sr) µg/g dw 3.40 3.90

Thallium (Tl) µg/g dw <0.01 0.0200

Tin (Sn) µg/g dw <0.1 <0.1

Titanium (Ti) µg/g dw <0.5 <0.5

Uranium (U) µg/g dw <0.01 <0.01

Vanadium (V) µg/g dw <0.2 <0.2

Zinc (Zn) µg/g dw 57 76

Table H.12:  Chemistry Data for Tree Swallow Eggs Collected from Mine-exposed Lentic 
Areas, 2019

Analyte Units

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; 
BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Selenium concentration exceeds the 6 μg/g dw BCMOECCS chronic selenium guideline for bird eggs
(BCMOECCS 2019a).

Selenium concentration exceeds the 12 μg/g dw Level 1 Benchmark for reproductive effects in birds 
(EVWQP; Golder 2014).

Selenium concentration exceeds the 5.19 μg/g dw 97.5th percentile reference concentration (i.e., the upper 
boundary of the normal range) used to identify a difference from reference. 

Selenium concentration exceeds the 16 μg/g dw Level 2 Benchmark for reproductive effects in birds 
(EVWQP; Golder 2014).



2003 2004 2005 2006 2009 2012 2019 2003 2004 2005 2006 2009 2012 2019

MU2 Reference RG_FO15 0.008 b 16 -23 -3.0 -39 -1.8 -32  AB  A   B  AB   B  AB  AB
Reference RG_GLMS 1.00 - - - - - ns ns - - - - - ns ns

RG_GO13 0.030 b -10 -28 -12 -26 -28 -46  A  A  AB  AB  AB  AB   B
RG_OTTO 1.00 - - - - - ns ns - - - - - ns ns
RG_MI16 0.003 - - - b 37 110 26 - - -   B  AB  A  AB

RG_MIWW 0.605 - - - - - ns ns - - - - - ns ns
MU5 Mine-exposed RG_ERWSF 1.00 - - - - - ns ns - - - - - ns ns

P-value <0.05 (annual variation).
>20% Decrease in concentration.
>33% Decrease in concentration.
>43% Decrease in concentration.
>50% Decrease in concentration.
>25% Increase in concentration.
>50% Increase in concentration.
>75% Increase in concentration.
>100% Increase in concentration.

                 Significant increase or decrease from base year (b).
Notes: ID = identifier; MU = Management Unit; - = insufficient data for comparison; ns = not significant; < = less than; > = greater than; % = percent; ANOVA = Analysis of Variance.

b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Table H.13: Temporal Changes in Selenium Concentrations in Red-winged Blackbird Egg Contents from Reference and             

Mine-exposed Lentic Areas, 2003 to 2019   

Magnitude of Difference (MOD) 
b 

and Significance 

(bolded) from Base Year (b)
 c

Q1. Was there a positive or negative change since the 

base year (b) of monitoring?
Q2. Was the 2019 annual mean greater or 

less than all annual historical means (2003 to 

2012)? 
c

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters 
were assigned such that the mean with  highest magnitude is assigned "A".

Year

P-value 
aExposure Type

Lentic Area 

ID

Mine-exposed

Management 

Unit

a Year  p-value from an ANOVA with factors Year and Lentic Area. Overall p-value for the full model shown when not significant. Otherwise the minimum p-value for pairwise annual 
contrasts involving the relevant lentic area are presented.  

MU4

*Bold



Management 
Unit

Exposure 
Type

Lentic Area ID Sample Year Data Source Species
Selenium Concentration (µg/g 

dw)
RWBL 5.30

6.40
20
10

This study RWBL 9.90

This study RWBL 12

RG_FOFR2W 2019 This study RWBL 4.70

RG_FRSCW 2019 This study SPSA 9.30
4.00

3.70

4.20

3.86

4.49

5.19

5.02

3.15

2.61

3.49

4.00

3.70

2.95

2.25

2.10

4.62

3.27

3.34

2.05

4.42

3.23

3.01

2.15

3.96

3.36

4.26

2.24

3.03

2.06

3.83

3.96

2019 This study RWBL 2.70

RG_WWER 2019 This study RWBL 5.60

RG_WPEF 2019 This study RWBL 4.10

RG_ERUP 2019 This study RWBL 5.20

4.20

5.10
2019 This study RWBL

MU3

Reference

Mine-exposed

Minnow 2014a

RG_HE27 2019 This study

SciWrite 2007 RWBL

RWBL

RWBL

RWBL
Harding and Paton 

2003

2009 Minnow et al. 2011

2006 Minnow et al. 2007

RG_LPLML 2019

SPSA

Table H.14:  Selenium Concentrations in Red-winged Blackbird and Spotted Sandpiper 
Eggs Collected from Reference and Mine-exposed Lentic Areas, 2003 to 2019

MU1

RWBL

2003

RG_EROU

SciWrite 2007 RWBL

MU2 Reference RG_FO15

2005

2004

Mine-exposed

2012
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Management 
Unit

Exposure 
Type

Lentic Area ID Sample Year Data Source Species
Selenium Concentration (µg/g 

dw)

Table H.14:  Selenium Concentrations in Red-winged Blackbird and Spotted Sandpiper 
Eggs Collected from Reference and Mine-exposed Lentic Areas, 2003 to 2019

3.37

2.41

3.20

2019 This study RWBL 2.70

RG_GRLK 2019 This study RWBL 5.10

10

12

8.40

RG_ERW 2019 This study RWBL 8.90

RG_EREV 2019 This study SPSA 11

8.80

9.40

24

21

21

18

16

23

25

24

23

12

30

11

11

16

11

13

13

16

32

20

18

13

18

18
14
21

13

8.20

11

18

2003

RWBLThis study2019

SPSAThis study2019

2012

SPSA

Harding and Paton 
2003

RWBL

RWBL

SciWrite 2007 RWBL

RG_GLMS
Reference

RG_ERSCIM

Minnow 2014a

MU4

Mine-exposed

RG_GO13

Minnow 2014a

RWBLMinnow et al. 2011

RWBL

Minnow et al. 2007 RWBL

SciWrite 2007

2012

2009

2006

2004

RG_SEROX 2019 This study

2005

RWBL

Page 2 of 3



Management 
Unit

Exposure 
Type

Lentic Area ID Sample Year Data Source Species
Selenium Concentration (µg/g 

dw)

Table H.14:  Selenium Concentrations in Red-winged Blackbird and Spotted Sandpiper 
Eggs Collected from Reference and Mine-exposed Lentic Areas, 2003 to 2019

5.52

6.97

5.93

4.95

4.35

5.11

4.20

5.90

5.60

4.60

5.67

5.25

6.01

8.66

8.09

6.56

2012 Minnow 2014a RWBL 11.99

RWBL 6.00

RWBL 8.40

SPSA 5.90

12

10

9.68

2019 This study RWBL 6.80

4.40

4.90

RG_LFSRW 2019 This study RWBL 3.80

RG_ERIMNF 2019 This study RWBL 6.40

RG_ERIMF 2019 This study RWBL 4.20

3.41

3.26

5.18

2019 This study RWBL 3.70

RWBL 7.40

SPSA 13

Selenium concentration exceeds the 25 μg/g dw Level 3 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 16 μg/g dw Level 2 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 12 μg/g dw Level 1 Benchmark for reproductive effects in birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 6 μg/g dw BCMOECCS chronic selenium guideline for bird eggs (BCMOECCS 2019a).

MU4 Mine-exposed

2019 This study

Selenium concentration exceeds the 5.19 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal 
range) used to identify a difference from reference. 

Notes: ID = identifier; µg/g dw = micrograms per gram dry weight; MU = Management Unit; RWBL = red-winged blackbird; SPSA = spotted 
sandpiper; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Mine-exposed

This study RWBL

Minnow 2014a RWBL

RG_HART 2019 This study
Reference

SPSA

RG_OTTO

2019

2012

2009

2006

Minnow et al. 2011

Minnow et al. 2007

RG_ERWSF
2012 Minnow 2014a RWBL

RWBL

RWBL

RG_MI6

2012
RG_MIWW

Minnow 2014a

RG_EROL 2019 This study

RWBL

MU5
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APPENDIX I 
BENTHIC INVERTEBRATE CHEMISTRY 
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Figure I.1:  Selenium Concentrations in Benthic Invertebrate Tissue Samples from Reference 
and Mine-exposed Lentic Areas, 2006 to 2019
Notes: Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data pooled from 2006 to 2019. Red line = 4 μg/kg dw British Columbia interim 
guideline for invertebrate tissues.  Orange line = 13 μg/g dw Elk Valley Water Quality Plan Level 1 Benchmark for 
growth, reproduction, and survival of benthic invertebrates. Additional Benchmarks were excluded for simplicity of 
presentation.
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Figure I.1:  Selenium Concentrations in Benthic Invertebrate Tissue Samples from Reference 
and Mine-exposed Lentic Areas, 2006 to 2019

Notes: Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data pooled from 2006 to 2019. Red line = 4 μg/kg dw British Columbia interim 
guideline for invertebrate tissues.  Orange line = 13 μg/g dw Elk Valley Water Quality Plan Level 1 Benchmark for 
growth, reproduction, and survival of benthic invertebrates. Additional Benchmarks were excluded for simplicity of 
presentation.
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Figure I.1:  Selenium Concentrations in Benthic Invertebrate Tissue Samples from Reference 
and Mine-exposed Lentic Areas, 2006 to 2019
Notes: Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data pooled from 2006 to 2019. Red line = 4 μg/kg dw British Columbia interim 
guideline for invertebrate tissues.  Orange line = 13 μg/g dw Elk Valley Water Quality Plan Level 1 Benchmark for 
growth, reproduction, and survival of benthic invertebrates. Additional Benchmarks were excluded for simplicity of 
presentation.
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Figure I.1:  Selenium Concentrations in Benthic Invertebrate Tissue Samples from Reference 
and Mine-exposed Lentic Areas, 2006 to 2019
Notes: Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data pooled from 2006 to 2019. Red line = 4 μg/kg dw British Columbia interim 
guideline for invertebrate tissues.  Orange line = 13 μg/g dw Elk Valley Water Quality Plan Level 1 Benchmark for 
growth, reproduction, and survival of benthic invertebrates. Additional Benchmarks were excluded for simplicity of 
presentation.
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Figure I.1:  Selenium Concentrations in Benthic Invertebrate Tissue Samples from Reference 
and Mine-exposed Lentic Areas, 2006 to 2019
Notes: Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data pooled from 2006 to 2019. Red line = 4 μg/kg dw British Columbia interim 
guideline for invertebrate tissues.  Orange line = 13 μg/g dw Elk Valley Water Quality Plan Level 1 Benchmark for 
growth, reproduction, and survival of benthic invertebrates. Additional Benchmarks were excluded for simplicity of 
presentation.
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Figure I.1:  Selenium Concentrations in Benthic Invertebrate Tissue Samples from Reference 
and Mine-exposed Lentic Areas, 2006 to 2019
Notes: Grey area represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data pooled from 2006 to 2019. Red line = 4 μg/kg dw British Columbia interim 
guideline for invertebrate tissues.  Orange line = 13 μg/g dw Elk Valley Water Quality Plan Level 1 Benchmark for 
growth, reproduction, and survival of benthic invertebrates. Additional Benchmarks were excluded for simplicity of 
presentation.
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Table I.1:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 87 85 86 86 80 85 83 83 78 83 84 82 93 86 87 89 75 84 91 84

Aluminum (Al) µg/g dw 1,200 1,800 2,600 1,870 2,900 3,800 3,200 3,300 2400 3,600 3000 3000 2,700 5,400 3,300 3,800 610 1,700 320 877

Antimony (Sb) µg/g dw <1 <1 <1 <1 0.280 0.200 0.180 0.220 0.160 0.160 0.190 0.170 0.300 0.300 0.200 0.267 <1 <2 <0.2 <0.2

Arsenic (As) µg/g dw 1.10 1.20 1.20 1.17 1.70 1.90 2.30 1.97 1.50 2.40 1.80 1.90 1.70 2.60 2.20 2.17 <0.5 <1 0.200 0.200

Barium (Ba) µg/g dw 59 62 59 60 57 81 120 86 51 50 45 49 185 274 180 213 22 54 13 30

Beryllium (Be) µg/g dw <0.1 <0.1 0.100 0.100 0.160 0.140 0.110 0.137 0.110 0.140 0.150 0.133 0.100 0.180 0.110 0.130 <0.1 <0.2 <0.02 <0.02

Boron (B) µg/g dw <10 <10 <10 <10 7.00 8.00 7.00 7.33 6.00 6.00 5.00 5.67 6.00 12 8.00 8.67 <10 <20 <2 <2

Cadmium (Cd) µg/g dw 1.00 1.50 1.80 1.43 2.30 0.970 1.00 1.42 5.80 11 7.40 8.07 3.80 1.70 2.10 2.53 0.200 0.400 0.140 0.247

Chromium (Cr) µg/g dw <5 <5 <5 <5 5.90 6.60 5.70 6.07 5.10 6.80 6.30 6.07 4.00 8.00 5.10 5.70 <5 <10 <1 <1

Cobalt (Co) µg/g dw 1.20 1.70 2.20 1.70 1.30 2.00 1.90 1.73 2.00 3.10 2.50 2.53 3.30 5.40 3.70 4.13 0.300 0.400 0.120 0.273

Copper (Cu) µg/g dw 18 22 29 23 13 21 24 19 21 31 29 27 15 14 18 16 20 15 11 15

Iron (Fe) µg/g dw 1,000 930 1,200 1,040 2,400 2,800 2,200 2,467 1700 2200 2400 2100 3,700 9,000 7,300 6,670 170 450 120 247

Lead (Pb) µg/g dw 0.900 0.900 1.10 0.967 1.80 1.70 1.40 1.63 1.40 1.80 2.20 1.80 1.60 3.20 1.90 2.23 0.300 1.30 0.200 0.600

Manganese (Mn) µg/g dw 30 41 31 34 78 81 210 123 64 49 41 51 1,700 3,200 1,630 2180 23 47 19 30

Mercury (Hg) µg/g dw <0.05 <0.05 <0.05 <0.05 0.0300 0.0500 0.0400 0.0400 0.0500 0.0600 0.0600 0.0567 0.0400 0.0400 0.0380 0.0393 0.0900 <0.1 0.0800 0.0850

Molybdenum (Mo) µg/g dw 1.00 <1 1.00 1.00 0.570 0.540 0.550 0.553 0.680 0.750 0.800 0.743 3.60 1.80 2.10 2.50 <1 <2 0.200 0.200

Nickel (Ni) µg/g dw 2.10 2.40 3.10 2.53 6.00 6.10 7.00 6.37 5.40 7.70 8.30 7.13 6.10 11 7.60 8.23 <0.5 <1 0.200 0.200

Selenium (Se) µg/g dw 8.60 6.60 6.50 7.23 5.80 6.20 5.00 5.67 9.90 12 10 11 1.80 1.10 3.20 2.03 0.800 1.00 1.20 1.00

Silver (Ag) µg/g dw <0.1 0.100 0.100 0.100 0.140 0.230 0.200 0.190 0.150 0.160 0.180 0.163 0.200 0.260 0.270 0.243 <0.1 <0.2 0.0500 0.0500

Strontium (Sr) µg/g dw 14 39 16 23 18 72 142 77 15 18 16 16 19 34 23 25 18 25 7.50 17

Thallium (Tl) µg/g dw <0.5 <0.5 <0.5 <0.5 0.110 0.130 0.130 0.123 0.0800 0.130 0.120 0.110 <0.1 0.200 0.110 0.137 <0.5 <1 <0.1 <0.1

Tin (Sn) µg/g dw <0.5 <0.5 <0.5 <0.5 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.200 0.100 0.133 <0.5 <1 <0.1 <0.1

Titanium (Ti) µg/g dw 19 32 41 31 27 50 47 41 22 29 24 25 26 39 26 30 18 58 9.20 28

Uranium (U) µg/g dw 0.100 0.110 0.150 0.120 0.300 0.260 0.260 0.273 0.510 0.520 0.600 0.543 0.270 0.370 0.250 0.297 0.0700 0.200 0.0400 0.103

Vanadium (V) µg/g dw 6.00 7.00 11 8.00 15 17 14 15 12 16 15 14 9.80 20 12 14 <1 <2 0.400 0.400

Zinc (Zn) µg/g dw 160 140 170 157 240 160 200 200 240 330 260 277 160 100 110 123 75 70 75 73

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).
Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Analyte Units

31-Jul-188-May-18 11-May-1816-Jul-19 11-Sep-19

RG_UPBEC

Management Unit 1

Reference

RG_UPGHCRG_SDRCKWRG_LML

Page 1 of 4



Table I.1:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean
(n = 3)

% Moisture % 82 75 77 78 88 90 85 87 85 88 86 86 82 89 90 87

Aluminum (Al) µg/g dw 3,000 3,400 4,000 3,470 1,200 1,400 2,200 1,600 2,100 1,200 5,400 2,900 2,100 1,700 1,000 1,600

Antimony (Sb) µg/g dw <2 <2 <0.2 <0.2 <0.1 <0.1 0.0900 0.0900 <1 <1 0.300 0.300 <0.1 0.110 0.0800 0.0900

Arsenic (As) µg/g dw 2.00 1.00 2.30 1.77 1.60 2.00 2.10 1.90 0.700 0.700 1.60 1.00 0.700 0.960 0.770 0.810

Barium (Ba) µg/g dw 32 37 46 38 22 33 40 32 30 26 79 45 32 73 28 44

Beryllium (Be) µg/g dw <0.2 <0.2 0.150 0.150 0.0400 0.0500 0.0900 0.0600 <0.1 <0.1 0.180 0.127 0.0400 0.0800 0.0500 0.0567

Boron (B) µg/g dw <20 <20 6.00 6.00 <50 <50 <5 <5 <10 <10 10 10 <50 6.00 6.00 6.00

Cadmium (Cd) µg/g dw 3.30 2.80 3.20 3.10 4.50 5.50 4.80 4.93 0.200 1.00 0.960 0.720 0.450 0.450 0.310 0.403

Chromium (Cr) µg/g dw <10 <10 7.00 7.00 <5 <5 3.90 3.90 <5 <5 9.00 6.33 <5 3.20 1.80 2.50

Cobalt (Co) µg/g dw 7.70 6.00 7.00 6.90 <5 6.00 4.60 5.07 1.00 0.600 1.80 1.13 <5 1.70 1.20 1.45

Copper (Cu) µg/g dw 27 28 25 27 18 20 27 22 9.40 15 16 14 12 11 9.60 11

Iron (Fe) µg/g dw 2,800 3,000 4,000 3,270 1,000 1,100 1,400 1,167 1,100 700 3,300 1,700 920 1100 640 887

Lead (Pb) µg/g dw 1.40 1.70 2.20 1.77 0.600 0.700 0.970 0.757 0.800 0.500 2.70 1.33 0.500 0.980 0.560 0.680

Manganese (Mn) µg/g dw 100 92 130 107 78 100 100 93 86 39 140 88 110 300 120 177

Mercury (Hg) µg/g dw <0.1 <0.1 0.0500 0.0500 <0.02 0.0300 0.0400 0.0300 <0.05 <0.05 0.0300 0.0300 <0.02 0.0200 0.0100 0.0133

Molybdenum (Mo) µg/g dw <2 <2 0.800 0.800 <0.5 0.800 0.720 0.673 <1 <1 0.800 0.800 0.500 0.460 0.390 0.450

Nickel (Ni) µg/g dw 5.00 5.00 7.40 5.80 <5 <5 4.30 4.30 2.30 1.80 7.10 3.73 <5 4.00 2.50 3.25

Selenium (Se) µg/g dw 18 15 14 16 7.60 8.90 8.10 8.20 20 16 17 18 14 18 20 17

Silver (Ag) µg/g dw <0.2 <0.2 0.0900 0.0900 0.0900 0.110 0.140 0.113 0.100 0.100 0.190 0.130 0.130 0.130 0.120 0.127

Strontium (Sr) µg/g dw 18 22 29 23 11 60 29 33 10 6.00 41 19 26 30 9.00 22

Thallium (Tl) µg/g dw <1 <1 0.100 0.100 <0.1 <0.1 0.0800 0.0800 <0.5 <0.5 0.200 0.200 <0.1 0.0600 0.0400 0.0500

Tin (Sn) µg/g dw <1 <1 0.100 0.100 <2 <2 <0.2 <0.2 <0.5 <0.5 0.100 0.100 <2 <0.2 <0.1 <0.1

Titanium (Ti) µg/g dw 30 30 37 32 15 16 18 16 35 22 49 35 12 17 11 13

Uranium (U) µg/g dw 0.200 0.200 0.280 0.227 0.100 0.100 0.130 0.110 <0.05 <0.05 0.460 0.187 <0.1 0.230 0.100 0.143

Vanadium (V) µg/g dw 9.00 10 12 10 4.00 4.00 7.00 5.00 8.00 4.00 23 12 5.00 7.90 4.60 5.83

Zinc (Zn) µg/g dw 240 200 230 223 290 300 220 270 99 110 100 103 110 100 88 99

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).
Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

26-Jul-1830-Jul-18

Mine-exposed

RG_HE27 RG_LPLML

17-Jun-19

Analyte Units

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Management Unit 1

17-Jun-19
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Table I.1:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019

Mean
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 83 82 84 83 88 81 80 83 69 87 89 82 79 79 80 79 74 91 73 79

Aluminum (Al) µg/g dw 840 810 800 817 2,600 250 740 1,200 190 260 150 200 10,200 7,600 5,800 7,870 2,900 1,000 300 1,400

Antimony (Sb) µg/g dw <0.2 <0.2 <0.2 0.200 <1 <0.2 <1 0.733 0.0500 0.0600 0.0200 0.0433 0.300 <1 <1 0.300 <0.2 <10 <10 <0.2

Arsenic (As) µg/g dw 1.20 0.800 1.30 1.10 1.00 0.400 <0.5 0.633 0.950 0.940 0.250 0.713 4.00 3.60 3.90 3.83 1.50 <5 <5 1.50

Barium (Ba) µg/g dw 44 76 66 62 100 10 99 70 44 32 12 29 130 120 150 133 127 32 9.00 56

Beryllium (Be) µg/g dw 0.0500 0.0400 0.0400 0.0433 <0.1 <0.02 <0.1 0.0733 <0.02 <0.02 <0.02 <0.02 0.420 0.300 0.300 0.340 0.0900 <1 <1 0.0900

Boron (B) µg/g dw 4.00 3.00 3.00 3.33 <10 <2 <10 7.33 <5 <5 <5 <5 16 10 10 12 4.00 <100 <100 4.00

Cadmium (Cd) µg/g dw 2.20 3.40 5.30 3.63 1.20 0.970 2.40 1.52 3.30 8.60 1.30 4.40 9.60 11 9.00 9.87 0.410 1.00 <1 0.607

Chromium (Cr) µg/g dw 2.00 1.00 1.00 1.33 <5 <1 <5 3.67 <0.5 0.500 <0.5 0.500 15 12 10 12 4.00 <50 <50 4.00

Cobalt (Co) µg/g dw 0.940 1.30 1.30 1.18 1.50 0.320 0.900 0.907 1.20 1.00 <0.5 0.900 4.70 4.30 7.50 5.50 2.00 1.00 <1 1.33

Copper (Cu) µg/g dw 11 13 14 13 7.30 13 13 11 5.90 12 11 9.63 41 38 26 35 34 26 17 26

Iron (Fe) µg/g dw 780 770 1,500 1,020 2,400 200 1,300 1,300 970 780 200 650 8,300 7,000 8,100 7,800 1,500 1,300 400 1,070

Lead (Pb) µg/g dw 0.560 0.420 0.500 0.493 1.20 0.100 0.400 0.567 0.120 0.160 0.0700 0.117 5.00 4.30 4.00 4.43 1.10 <1 <1 1.03

Manganese (Mn) µg/g dw 1,160 3,300 2,100 2,190 1,390 310 4,600 2,100 1450 960 290 900 460 320 1,480 753 120 230 100 150

Mercury (Hg) µg/g dw 0.0100 0.0100 0.0100 0.0100 <0.05 0.0200 <0.05 0.0400 <0.01 <0.01 <0.01 <0.01 0.0500 0.0500 <0.05 0.0500 0.0200 <0.5 <0.5 0.0200

Molybdenum (Mo) µg/g dw 0.800 1.00 1.00 0.933 1.00 0.200 1.00 0.733 0.510 1.20 0.380 0.697 1.30 1.00 2.00 1.43 0.700 <10 <10 0.700

Nickel (Ni) µg/g dw 11 6.00 4.70 7.23 5.40 1.80 6.40 4.53 2.60 4.70 1.60 2.97 21 20 23 21 3.20 <5 <5 3.20

Selenium (Se) µg/g dw 2.60 3.90 5.20 3.90 1.40 2.30 5.20 2.97 2.30 6.00 4.30 4.20 19 20 25 21 2.00 3.60 4.00 3.20

Silver (Ag) µg/g dw 0.120 0.140 0.0800 0.113 0.100 0.120 <0.1 0.107 0.0600 0.0600 0.0500 0.0567 0.170 0.100 0.100 0.123 0.640 <1 <1 0.640

Strontium (Sr) µg/g dw 20 24 16 20 100 4.50 50 52 94 7.30 6.70 36 36 31 24 30 73 <10 <10 31

Thallium (Tl) µg/g dw 0.200 <0.1 0.100 0.133 <0.5 <0.1 <0.5 0.367 0.0300 0.110 0.0500 0.0633 0.300 <0.5 <0.5 0.300 <0.1 <5 <5 <0.1

Tin (Sn) µg/g dw <0.1 <0.1 <0.1 0.100 <0.5 <0.1 <0.5 0.367 <0.2 <0.2 <0.2 <0.2 0.100 <0.5 <0.5 0.100 <0.1 <5 <5 <0.1

Titanium (Ti) µg/g dw 11 9.90 8.20 9.70 24 2.80 9.80 12 1.50 2.90 2.30 2.23 51 54 49 51 23 12 <5 13

Uranium (U) µg/g dw 0.850 0.600 0.300 0.583 1.10 0.100 1.10 0.767 0.280 0.460 0.180 0.307 0.770 0.540 0.890 0.733 0.200 <0.5 <0.5 0.200

Vanadium (V) µg/g dw 3.40 3.10 3.40 3.30 9.00 1.00 3.00 4.33 0.900 1.20 0.700 0.933 36 27 23 29 9.40 <10 <10 9.40

Zinc (Zn) µg/g dw 93 95 120 103 81 87 80 83 55 110 82 82 420 430 360 403 51 170 110 110

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).
Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

27-Jul-188-May-18

Mine-exposed

Management Unit 1

17-Jun-19

RG_FOFR2W RG_FO10

29-Jul-18 11-May-18

RG_SFRR

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Analyte Units
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Table I.1:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019

Mean (n 
= 3)

Mean (n 
= 3)

Mean 
(n = 3)

Mean
(n = 3)

Mean 
(n = 3)

% Moisture % 77 86 76 80 61 78 82 74 67 89 81 79 82 85 84 84 85 82 69 79

Aluminum (Al) µg/g dw 840 1,100 1,300 1,080 15,600 1,800 2,200 6,530 13,000 2,000 610 5,200 7,400 8,600 5000 7,000 3,600 3,500 2,100 3,070

Antimony (Sb) µg/g dw <1 <1 <0.2 0.733 <1 <1 <1 1.00 <2 <10 <1 <1 0.180 0.220 0.130 0.177 <1 <1 <10 <1

Arsenic (As) µg/g dw 0.600 1.40 2.70 1.57 2.40 1.80 2.80 2.33 3.00 <5 0.800 1.90 2.00 2.70 2.10 2.27 1.30 1.10 <5 1.20

Barium (Ba) µg/g dw 38 19 108 55 160 37 48 82 200 43 24 89 100 130 73 101 46 53 63 54

Beryllium (Be) µg/g dw <0.1 <0.1 0.0500 0.0833 0.500 <0.1 <0.1 0.233 0.600 <1 <0.1 0.350 0.290 0.360 0.220 0.290 0.100 0.100 <1 0.100

Boron (B) µg/g dw <10 <10 <2 7.33 20 <10 <10 13 20 <100 <10 15 12 14 9.00 12 <10 <10 <100 <10

Cadmium (Cd) µg/g dw 1.10 0.800 0.460 0.787 0.900 0.300 0.600 0.600 1.00 <1 0.400 0.600 3.10 2.00 2.40 2.50 1.10 2.30 1.00 1.47

Chromium (Cr) µg/g dw <5 <5 2.00 4.00 22 <5 <5 11 20 <50 <5 13 13 15 9.10 12 7.00 8.00 <50 7.50

Cobalt (Co) µg/g dw 0.900 0.800 1.80 1.17 3.00 1.40 1.50 1.97 4.20 5.00 10 6.40 3.00 3.20 2.30 2.83 1.20 1.90 <1 1.37

Copper (Cu) µg/g dw 49 14 14 26 12 15 16 14 15 10 4.20 9.73 27 24 21 24 21 20 16 19

Iron (Fe) µg/g dw 890 750 3,600 1,750 7,000 2,600 3,300 4,300 8,200 4,400 3,700 5,430 5,100 6,300 3,900 5,100 2,000 2,100 2,200 2,100

Lead (Pb) µg/g dw 0.500 0.600 0.760 0.620 5.90 0.800 1.40 2.70 6.30 1.00 0.500 2.60 3.10 3.80 2.40 3.10 1.80 1.90 2.00 1.90

Manganese (Mn) µg/g dw 460 120 780 453 380 330 370 360 250 170 64 161 210 220 160 197 26 13 20 20

Mercury (Hg) µg/g dw <0.05 <0.05 0.0400 0.0467 <0.05 <0.05 0.0600 0.0533 <0.1 <0.5 <0.05 <0.05 0.0700 0.0600 0.0400 0.0567 <0.05 <0.05 <0.5 <0.05

Molybdenum (Mo) µg/g dw <1 <1 1.20 1.07 <1 <1 <1 1.00 <2 <10 <1 <1 1.00 1.20 1.10 1.10 <1 <1 <10 <1

Nickel (Ni) µg/g dw 1.60 1.80 2.10 1.83 14 2.70 4.30 7.00 17 8.00 10 12 23 28 18 23 4.20 3.90 <5 4.05

Selenium (Se) µg/g dw 1.50 6.00 1.10 2.87 1.40 2.10 1.60 1.70 2.00 8.90 9.80 6.90 18 13 24 18 12 11 10 11

Silver (Ag) µg/g dw 0.100 <0.1 0.200 0.133 0.200 0.100 0.200 0.167 0.200 <1 <0.1 0.150 0.360 0.330 0.240 0.310 0.100 <0.1 <1 0.100

Strontium (Sr) µg/g dw 41 5.00 56 34 66 5.00 8.00 26 70 <10 4.00 26 22 37 20 26 13 18 20 17

Thallium (Tl) µg/g dw <0.5 <0.5 <0.1 0.367 <0.5 <0.5 <0.5 0.500 <1 <5 <0.5 <0.5 0.220 0.280 0.170 0.223 <0.5 <0.5 <5 <0.5

Tin (Sn) µg/g dw <0.5 <0.5 <0.1 0.367 <0.5 <0.5 <0.5 0.500 <1 <5 <0.5 <0.5 <0.2 0.200 <0.2 0.200 <0.5 <0.5 <5 <0.5

Titanium (Ti) µg/g dw 10 14 17 14 100 21 23 48 78 19 5.80 34 45 57 29 44 40 33 40 38

Uranium (U) µg/g dw 0.0600 0.0900 0.130 0.0933 0.600 <0.05 <0.05 0.233 0.800 0.500 0.510 0.603 0.390 0.500 0.310 0.400 0.460 0.510 1.20 0.723

Vanadium (V) µg/g dw 3.00 3.00 5.80 3.93 50 6.00 8.00 21 43 <10 3.00 16 26 30 18 25 11 12 10 11

Zinc (Zn) µg/g dw 140 210 51 134 100 89 120 103 100 230 88 139 140 120 130 130 140 170 70 127

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).
Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

9-May-18 29-Jul-18 29-Jul-18 30-Jul-18

Management Unit 1

RG_FRSCW

13-Jun-19

RG_FWDECRG_FRWUCHRG_FOXCF

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Mine-exposed
Analyte Units
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Table I.2:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference Lentic Areas in Management Unit 2, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean
(n = 3)

Mean
(n = 3)

% Moisture % 79 81 83 81 72 84 86 81 86 86 89 87 92 84 87 88

Aluminum (Al) µg/g dw 400 1,200 1,800 1,130 1,800 6,200 3,600 3,870 340 290 430 353 230 930 60 407

Antimony (Sb) µg/g dw <10 <10 <0.2 6.73 <0.2 <0.2 <1 0.467 0.0400 0.0200 0.0400 0.0333 0.0700 0.100 <0.1 0.0800

Arsenic (As) µg/g dw <5 <5 0.700 3.57 0.400 1.90 3.00 1.77 2.30 1.70 2.60 2.20 1.70 1.30 0.500 1.17

Barium (Ba) µg/g dw 20 54 26 33 23 60 52 45 300 167 288 252 44 29 8.00 27

Beryllium (Be) µg/g dw <1 <1 0.0800 0.693 0.0600 0.180 0.100 0.113 <0.02 <0.02 <0.02 <0.02 <0.02 0.0400 <0.02 0.0267

Boron (B) µg/g dw <100 <100 6.00 69 3.00 8.00 <10 7.00 <5 <2 <2 <2 6.00 <5 <50 5.50

Cadmium (Cd) µg/g dw <1 <1 0.110 0.703 0.580 0.260 0.300 0.380 0.0600 0.0700 0.0600 0.0633 0.120 0.0600 <0.02 0.0667

Chromium (Cr) µg/g dw <50 <50 3.00 34 3.00 8.00 6.00 5.67 0.600 0.500 0.700 0.600 0.800 1.60 <5 1.20

Cobalt (Co) µg/g dw <1 <1 0.470 0.823 0.310 1.00 1.10 0.803 <0.5 0.290 0.360 0.325 0.700 0.700 <5 0.700

Copper (Cu) µg/g dw 12 9.00 17 13 27 10 18 18 49 33 53 45 11 5.70 <5 7.23

Iron (Fe) µg/g dw 1,000 1,800 1,600 1,470 840 3,100 3,500 2,480 410 400 500 437 1,600 3,100 1,200 1,967

Lead (Pb) µg/g dw <1 <1 0.840 0.947 0.580 1.70 1.60 1.29 0.240 0.290 0.360 0.297 0.210 0.490 <0.5 0.350

Manganese (Mn) µg/g dw 90 190 120 133 31 78 64 58 130 74 130 111 82 37 11 43

Mercury (Hg) µg/g dw <0.5 <0.5 0.0400 0.347 0.0400 0.0300 0.0500 0.0400 0.0200 0.0200 0.0200 0.0200 0.0200 0.0100 <0.02 0.0133

Molybdenum (Mo) µg/g dw <10 <10 0.400 6.80 0.300 0.600 <1 0.633 0.700 0.540 0.730 0.657 0.920 0.840 <0.5 0.753

Nickel (Ni) µg/g dw <5 <5 1.50 3.83 1.20 4.80 3.20 3.07 0.600 0.600 0.600 0.600 1.00 1.60 <5 1.30

Selenium (Se) µg/g dw 1.70 1.90 2.30 1.97 3.10 1.70 3.30 2.70 1.80 2.40 2.00 2.07 1.40 1.30 1.90 1.53

Silver (Ag) µg/g dw <1 <1 0.220 0.740 0.140 0.120 0.100 0.120 0.260 0.200 0.330 0.263 0.0600 0.0500 0.0200 0.0433

Strontium (Sr) µg/g dw 10 60 7.90 26 8.60 67 15 30 200 97 187 161 35 7.40 5.00 16

Thallium (Tl) µg/g dw <5 <5 <0.1 3.37 <0.1 0.100 <0.5 0.233 0.0300 0.0300 0.0300 0.0300 0.0100 0.0200 <0.1 0.0150

Tin (Sn) µg/g dw <5 <5 <0.1 3.37 <0.1 0.100 <0.5 0.233 <0.2 <0.1 <0.1 <0.1 <0.2 <0.2 <2 <0.2

Titanium (Ti) µg/g dw 8.00 15 15 13 18 45 44 36 4.90 3.60 5.50 4.67 2.90 10 <5 5.27

Uranium (U) µg/g dw <0.5 <0.5 0.110 0.370 0.0800 0.290 0.140 0.170 0.0700 0.0400 0.0700 0.0600 0.140 0.360 <0.1 0.200

Vanadium (V) µg/g dw <10 <10 6.00 8.67 5.80 18 12 12 1.20 1.10 1.40 1.23 1.00 3.50 <1 1.83

Zinc (Zn) µg/g dw 80 <50 100 77 130 83 100 104 61 80 61 67 78 92 50 73

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Mass é et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).
Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Reference

Management Unit 2

Analyte Units

29-Jul-185-May-18 13-Jun-19

RG_FO15

8-May-19

RG_FO15B



Table I.3:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019   

Mean
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 89 84 83 85 87 85 84 85 74 81 77 78 87 93 86 89 76 78 75 76 80 78 88 82
Aluminum (Al) µg/g dw 490 660 74 408 190 50 <200 120 220 280 170 223 290 1,200 820 770 2,400 6,600 2,300 3,770 380 1,900 1,800 1,360
Antimony (Sb) µg/g dw 0.0400 0.0400 <0.02 0.0333 <1 <1 <10 <1 <0.02 0.0200 <0.02 0.0200 <0.02 0.0400 0.0400 0.0333 <0.2 0.200 <1 0.200 0.0600 0.120 0.120 0.100
Arsenic (As) µg/g dw 1.00 1.30 0.170 0.823 0.700 <0.5 <5 0.600 0.170 0.350 0.340 0.287 0.410 0.930 1.00 0.780 2.80 3.30 3.90 3.33 2.90 2.90 4.70 3.50
Barium (Ba) µg/g dw 19 130 40 63 62 6.90 130 66 8.70 21 15 15 38 69 36 48 35 66 59 53 38 61 79 59
Beryllium (Be) µg/g dw 0.0100 <0.02 <0.02 0.0100 <0.1 <0.1 <1 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 0.0400 0.0300 0.0300 0.100 0.180 <0.1 0.127 <0.02 0.0900 0.0700 0.0600
Boron (B) µg/g dw 1.00 <5 <5 1.00 <10 <10 <100 <10 <2 <5 <2 <2 <2 3.00 <5 2.50 6.00 9.00 <10 7.50 <2 5.00 4.00 3.67
Cadmium (Cd) µg/g dw 0.0500 0.280 0.120 0.150 0.200 <0.1 <1 0.150 0.0600 0.140 0.0500 0.0833 0.100 0.280 0.300 0.227 1.40 1.20 0.600 1.07 0.830 0.750 1.10 0.893
Chromium (Cr) µg/g dw 0.630 0.900 <0.5 0.677 <5 <5 <50 <5 0.600 0.900 0.700 0.733 0.800 2.80 1.80 1.80 4.00 10 <5 6.00 0.900 4.60 3.90 3.13
Cobalt (Co) µg/g dw 0.890 0.700 <0.5 0.697 0.300 <0.1 1.00 0.467 0.140 <0.5 0.160 0.150 0.310 0.650 0.800 0.587 2.00 2.40 2.30 2.23 1.20 1.60 2.20 1.67
Copper (Cu) µg/g dw 23 6.10 20 16 24 18 32 25 11 16 14 14 10 17 19 15 24 22 19 22 48 56 26 43
Iron (Fe) µg/g dw 1400 1700 340 1,147 130 60 <200 95 140 220 150 170 660 700 460 607 2,000 5,400 4,200 3,870 990 2,100 4,900 2,663
Lead (Pb) µg/g dw 0.430 0.570 0.0900 0.363 0.200 <0.1 <1 0.150 0.200 0.290 0.250 0.247 0.350 1.10 0.590 0.680 1.60 3.50 1.20 2.10 1.10 4.00 1.60 2.23
Manganese (Mn) µg/g dw 43 180 380 201 23 5.00 10 13 5.40 14 5.60 8.33 15 32 17 21 500 450 520 490 580 534 700 605
Mercury (Hg) µg/g dw 0.0290 0.0400 0.0400 0.0363 <0.05 0.0700 <0.5 0.0600 0.0100 0.0100 0.0200 0.0133 0.0100 0.0300 0.0400 0.0267 0.0600 0.0470 <0.05 0.0513 0.0300 0.0550 0.0200 0.0350
Molybdenum (Mo) µg/g dw 0.230 0.620 0.630 0.493 <1 <1 <10 <1 0.250 0.550 0.330 0.377 1.30 0.960 0.780 1.01 0.600 0.800 <1 0.700 1.30 1.20 0.860 1.12
Nickel (Ni) µg/g dw 0.550 1.70 <0.5 0.917 <0.5 <0.5 <5 <0.5 0.400 0.600 0.400 0.467 0.500 1.60 1.50 1.20 5.10 8.70 4.20 6.00 2.00 3.50 3.90 3.13
Selenium (Se) µg/g dw 2.50 1.50 1.20 1.73 7.20 5.20 5.60 6.00 3.80 7.40 4.40 5.20 9.70 12 14 12 4.50 2.60 3.30 3.47 9.70 7.20 4.90 7.27
Silver (Ag) µg/g dw 0.0800 0.150 0.120 0.117 <0.1 <0.1 <1 <0.1 0.0200 0.0400 0.0200 0.0267 0.0200 0.0400 0.0500 0.0367 0.470 0.530 0.400 0.467 0.850 1.30 0.620 0.923
Strontium (Sr) µg/g dw 7.40 158 10 58 68 5.00 110 61 4.20 12 10 8.73 22 33 17 24 90 174 140 135 111 188 88 129
Thallium (Tl) µg/g dw 0.0220 0.0200 <0.01 0.0173 <0.5 <0.5 <5 <0.5 0.0200 0.0200 0.0200 0.0200 0.0200 0.0400 0.0400 0.0333 <0.1 0.200 <0.5 0.150 0.0400 0.0770 0.0700 0.0623
Tin (Sn) µg/g dw <0.05 <0.2 <0.2 <0.05 <0.5 <0.5 <5 <0.5 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 0.400 1.00 <0.5 0.600 0.600 2.80 0.800 1.40
Titanium (Ti) µg/g dw 7.20 11 1.50 6.57 3.30 1.10 <5 2.20 3.50 5.00 3.30 3.93 5.90 25 18 16 32 37 33 34 3.00 23 24 17
Uranium (U) µg/g dw 0.0240 0.0900 <0.02 0.0447 0.0800 <0.05 <0.5 0.0650 0.0400 0.100 0.120 0.0867 0.120 0.300 0.110 0.177 0.230 0.490 0.260 0.327 0.140 0.230 0.220 0.197
Vanadium (V) µg/g dw 1.30 1.70 0.200 1.07 <1 <1 <10 <1 0.600 0.800 0.600 0.667 0.800 3.00 2.20 2.00 8.60 23 8.00 13 1.70 7.20 7.20 5.37
Zinc (Zn) µg/g dw 930 91 210 410 80 100 70 83 50 100 61 70 71 100 150 107 110 100 87 99 75 68 99 81

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).
Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
a RG_GHSCW was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018.   

Analyte Units RG_REFF

6-May-18 11-May-18

RG_GARD

14-May-19

Management Unit 3
Reference

15-Jun-19

RG_WPEFRG_WWER

14-May-19 15-Jun-19
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Table I.3:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019   

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 76 82 80 80 88 85 75 83 88 79 80 82 81 85 88 85 86 87 91 88 89 87 89 89
Aluminum (Al) µg/g dw 5,300 9,600 4,600 6,500 1,300 3,600 8,600 4,500 670 650 660 660 460 400 500 453 530 480 900 637 4,100 3,200 1,700 3,000
Antimony (Sb) µg/g dw <0.2 <1 <1 <0.2 <2 <1 <1 <1 0.0300 0.0200 0.0200 0.0233 0.0300 <0.02 0.0500 0.0333 <0.02 <0.02 0.0500 0.0300 0.200 <0.2 0.100 0.167
Arsenic (As) µg/g dw 2.60 3.20 2.00 2.60 2.00 1.90 3.20 2.37 1.70 0.810 0.820 1.11 2.90 1.20 8.90 4.33 2.00 0.880 1.80 1.56 8.20 7.10 7.40 7.57
Barium (Ba) µg/g dw 72 130 78 93 34 53 110 66 31 10 8.00 16 28 16 17 20 124 22 100 82 118 115 106 113
Beryllium (Be) µg/g dw 0.200 0.300 0.200 0.233 <0.2 0.200 0.400 0.267 0.0300 0.0300 0.0300 0.0300 <0.02 <0.02 0.0200 0.0200 0.0200 <0.02 0.0500 0.0300 0.160 0.110 0.0600 0.110
Boron (B) µg/g dw 11 20 <10 14 <20 <10 20 13 1.00 <2 1.00 1.00 <5 <5 <2 <2 <2 <5 <5 <2 11 6.00 5.00 7.33
Cadmium (Cd) µg/g dw 8.10 7.20 4.50 6.60 0.300 0.400 0.500 0.400 0.260 0.0600 0.0900 0.137 0.120 0.270 0.240 0.210 0.110 0.340 0.200 0.217 0.640 0.600 0.550 0.597
Chromium (Cr) µg/g dw 9.00 16 8.00 11 <10 7.00 19 11 1.30 1.30 1.30 1.30 1.00 0.900 1.10 1.00 1.00 1.20 1.70 1.30 8.00 5.00 2.90 5.30
Cobalt (Co) µg/g dw 3.30 2.20 2.20 2.57 0.900 1.30 2.30 1.50 0.670 0.300 0.330 0.433 0.900 0.500 1.60 1.00 0.320 1.30 0.800 0.807 3.70 3.60 6.20 4.50
Copper (Cu) µg/g dw 30 20 31 27 21 14 12 16 13 17 21 17 7.30 17 9.20 11 36 15 24 25 12 14 13 13
Iron (Fe) µg/g dw 3,400 6,300 3,100 4,270 1,600 2,500 5,600 3,230 760 630 610 667 970 950 2,800 1,573 480 380 860 573 10,800 9,600 11,900 10,800
Lead (Pb) µg/g dw 2.00 3.40 1.80 2.40 0.800 1.80 3.30 1.97 0.550 0.440 0.370 0.453 0.260 0.160 0.250 0.223 0.280 0.200 0.420 0.300 2.40 1.50 0.900 1.60
Manganese (Mn) µg/g dw 320 190 210 240 160 230 240 210 36 55 27 39 460 160 170 263 61 66 130 86 2100 2800 2820 2,570
Mercury (Hg) µg/g dw 0.0500 0.0600 <0.05 0.0533 <0.1 <0.05 <0.05 <0.05 0.0220 0.0500 0.0610 0.0443 0.0400 0.100 0.0600 0.0667 0.0600 0.0600 0.0800 0.0667 0.100 0.0900 0.0970 0.0957
Molybdenum (Mo) µg/g dw 1.00 <1 <1 1.00 <2 <1 <1 <1 0.350 0.250 0.250 0.283 0.230 0.250 0.180 0.220 0.420 0.210 0.370 0.333 3.10 4.00 4.90 4.00
Nickel (Ni) µg/g dw 7.00 9.40 6.60 7.67 2.00 5.00 8.30 5.10 0.990 1.10 1.10 1.06 1.50 0.900 1.20 1.20 1.30 1.10 1.70 1.37 7.60 5.90 5.40 6.30
Selenium (Se) µg/g dw 8.20 9.20 9.50 8.97 10 6.30 2.70 6.33 7.60 5.30 3.60 5.50 5.40 4.50 11 6.97 4.00 3.60 3.30 3.63 3.30 3.50 3.20 3.33
Silver (Ag) µg/g dw 0.190 0.400 0.300 0.297 <0.2 0.100 0.100 0.100 0.100 0.120 0.200 0.140 0.110 0.220 0.280 0.203 0.210 0.120 0.150 0.160 0.130 0.150 0.130 0.137
Strontium (Sr) µg/g dw 67 150 110 109 25 45 120 63 28 5.80 5.20 13 8.70 8.70 7.90 8.43 130 17 91 79 46 41 32 40
Thallium (Tl) µg/g dw 0.200 <0.5 <0.5 0.200 <1 <0.5 <0.5 <0.5 0.0420 0.0200 0.0260 0.0293 0.0200 0.0200 0.0300 0.0233 0.0300 0.0200 0.0300 0.0267 0.100 <0.1 0.0600 0.0867
Tin (Sn) µg/g dw 0.100 <0.5 <0.5 0.100 <1 <0.5 <0.5 <0.5 <0.05 <0.1 <0.05 <0.05 <0.2 <0.2 <0.1 <0.1 <0.1 <0.2 <0.2 <0.1 0.100 <0.1 0.0600 0.0867
Titanium (Ti) µg/g dw 38 58 39 45 12 30 57 33 6.00 6.90 5.60 6.17 3.50 3.70 3.80 3.67 4.60 4.60 7.90 5.70 38 30 20 29
Uranium (U) µg/g dw 0.470 0.810 0.500 0.593 0.100 0.370 1.00 0.490 0.0660 0.0800 0.0710 0.0723 0.0500 0.0300 0.0400 0.0400 0.0700 0.0600 0.150 0.0933 0.600 0.320 0.360 0.427
Vanadium (V) µg/g dw 17 30 15 21 4.00 13 32 16 2.40 2.40 2.40 2.40 1.90 1.60 2.20 1.90 1.90 1.60 3.50 2.33 14 10 6.10 10
Zinc (Zn) µg/g dw 200 120 150 157 270 100 65 145 200 84 91 125 150 100 350 200 76 100 79 85 120 100 110 110

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).
Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
a RG_GHSCW was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018.   
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Table I.3:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019   

Mean 
(n = 3)

Mean
(n = 3)

Mean 
(n = 3)

Mean
(n = 3)

Mean 
(n = 3)

% Moisture % 85 87 78 83 89 88 89 89 80 91 87 86 82 84 86 84 87 85 82 84
Aluminum (Al) µg/g dw 4,300 5,000 3,300 4,200 2,100 700 2,000 1,600 <20 1,400 82 501 170 310 84 188 200 500 170 290
Antimony (Sb) µg/g dw <2 <0.2 <1 1.07 0.0900 0.0400 0.100 0.0767 <1 <0.2 <0.1 <0.1 <0.2 <0.2 <0.2 0.200 <2 <10 <1 4.33
Arsenic (As) µg/g dw 4.00 5.00 3.50 4.17 2.30 1.50 3.80 2.53 <0.5 0.600 0.250 0.367 0.500 0.300 0.200 0.333 <1 <5 <0.5 2.17
Barium (Ba) µg/g dw 100 83 76 86 35 49 210 98 25 111 115 84 6.10 13 4.50 7.87 14 21 32 22
Beryllium (Be) µg/g dw <0.2 0.180 0.100 0.160 0.0700 0.0200 0.0800 0.0567 <0.1 0.0500 <0.01 0.0300 <0.02 <0.02 <0.02 0.0200 <0.2 <1 <0.1 0.433
Boron (B) µg/g dw <20 10 <10 13 4.00 <5 <5 4.00 <10 7.00 1.00 4.00 3.00 5.00 <2 3.33 <20 <100 <10 43
Cadmium (Cd) µg/g dw 0.400 0.420 0.400 0.407 0.230 0.240 0.290 0.253 3.00 0.650 0.360 1.34 0.150 0.0600 0.0300 0.0800 <0.2 <1 <0.1 0.433
Chromium (Cr) µg/g dw <10 9.00 7.00 8.67 4.00 1.30 4.00 3.10 <5 2.00 <0.5 1.25 <1 <1 <1 1.00 <10 <50 <5 22
Cobalt (Co) µg/g dw 1.80 1.50 1.60 1.63 0.860 0.700 2.30 1.29 0.300 0.540 0.0900 0.310 0.260 0.100 0.160 0.173 0.500 <1 0.600 0.700
Copper (Cu) µg/g dw 10 12 5.80 9.27 15 16 13 15 20 17 17 18 16 16 15 16 12 10 17 13
Iron (Fe) µg/g dw 6,900 7,700 4,800 6,470 2,300 1,000 4,800 2,700 110 1,200 180 497 280 290 200 257 300 400 470 390
Lead (Pb) µg/g dw 2.10 2.40 1.50 2.00 0.830 0.290 0.850 0.657 <0.1 1.10 0.100 0.433 0.430 0.460 0.160 0.350 0.300 <1 0.400 0.567
Manganese (Mn) µg/g dw 650 410 360 473 330 610 1,880 940 140 230 302 224 27 46 30 34 41 100 67 69
Mercury (Hg) µg/g dw <0.1 0.100 <0.05 0.0833 0.0500 0.0600 0.0400 0.0500 0.120 0.100 0.100 0.107 0.0800 0.0200 0.0100 0.0367 <0.1 <0.5 <0.05 0.217
Molybdenum (Mo) µg/g dw <2 1.00 <1 1.33 0.600 0.590 1.40 0.863 <1 2.00 1.90 1.63 0.200 0.200 <0.2 0.200 <2 <10 <1 4.33
Nickel (Ni) µg/g dw 6.00 7.10 4.70 5.93 2.80 1.70 5.90 3.47 0.600 2.20 0.200 1.00 0.300 0.500 0.200 0.333 <1 <5 <0.5 2.17
Selenium (Se) µg/g dw 3.00 3.40 1.50 2.63 2.20 2.40 3.10 2.57 5.30 11 2.00 6.10 2.70 3.80 3.10 3.20 2.00 1.00 1.90 1.63
Silver (Ag) µg/g dw <0.2 0.150 0.200 0.183 0.150 0.140 0.120 0.137 <0.1 0.100 0.0900 0.0933 0.0600 0.0800 0.0700 0.0700 <0.2 <1 <0.1 0.433
Strontium (Sr) µg/g dw 100 51 170 107 23 27 23 24 14 42 34 30 3.00 4.00 2.00 3.00 11 10 26 16
Thallium (Tl) µg/g dw <1 0.100 <0.5 0.533 0.0700 0.0300 0.0700 0.0567 <0.5 <0.1 <0.05 <0.05 <0.1 <0.1 <0.1 0.100 <1 <5 <0.5 2.17
Tin (Sn) µg/g dw <1 0.100 <0.5 0.533 <0.1 <0.2 <0.2 <0.1 <0.5 <0.1 <0.05 <0.05 <0.1 <0.1 <0.1 0.100 <1 <5 <0.5 2.17
Titanium (Ti) µg/g dw 41 36 25 34 18 7.20 18 14 <0.5 18 1.20 6.57 4.70 10 2.60 5.73 6.00 13 4.90 7.97
Uranium (U) µg/g dw 0.600 0.540 0.350 0.497 0.170 0.100 0.290 0.187 <0.05 0.460 0.0230 0.169 0.0700 0.0600 0.0300 0.0533 <0.1 <0.5 0.0600 0.220
Vanadium (V) µg/g dw 16 18 12 15 7.40 2.50 7.20 5.70 <1 4.10 0.300 1.57 0.500 0.800 0.200 0.500 <2 <10 <1 4.33
Zinc (Zn) µg/g dw 80 92 51 74 89 100 110 100 280 150 160 197 400 96 140 212 260 70 470 267

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).
Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
a RG_GHSCW was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018.   
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Table I.4: Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 2)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 92 95 94 94 89 89 89 89 71 82 80 78 95 96 95 96 71 79 86 79 54 83 68 88 84 77 83 86 82 82 83

Aluminum (Al) µg/g dw 1,200 390 570 720 1,500 1,200 1,600 1,430 100 53 84 79 550 540 480 523 67 56 140 88 <200 400 300 860 1,600 1,100 1,190 830 900 620 783

Antimony (Sb) µg/g dw <1 <1 <1 <1 <0.2 0.100 0.200 0.167 <1 <0.2 <0.1 0.433 0.0600 <0.1 0.0600 0.0600 0.0200 <0.02 0.0300 0.0233 <10 <10 10 <1 <1 <0.2 0.733 0.0600 0.0700 0.100 0.0767

Arsenic (As) µg/g dw 0.900 0.600 0.900 0.800 0.800 0.760 1.00 0.853 1.30 0.600 1.00 0.967 1.20 1.20 1.00 1.13 0.700 1.20 1.60 1.17 <5 <5 5.00 1.90 2.60 2.20 2.23 2.10 1.00 0.600 1.23

Barium (Ba) µg/g dw 210 58 94 121 63 68 73 68 69 26 37 44 71 48 67 62 29 4.80 31 22 23 24 24 22 69 53 48 150 59 80 96

Beryllium (Be) µg/g dw <0.1 <0.1 <0.1 <0.1 0.0600 0.0400 0.0700 0.0567 <0.1 <0.02 <0.01 0.0433 0.0200 0.0300 <0.02 0.0233 <0.02 <0.02 <0.02 <0.02 <1 <1 1.00 <0.1 <0.1 0.0400 0.0800 0.0400 0.0400 0.0300 0.0367

Boron (B) µg/g dw <10 <10 <10 <10 11 6.00 10 9.00 <10 <2 <1 4.33 <5 <50 <5 <5 <5 <2 <2 <2 <100 <100 100 <10 <10 2.00 7.33 <5 <5 <50 <5

Cadmium (Cd) µg/g dw 0.200 0.100 0.200 0.167 0.200 0.170 0.390 0.253 <0.1 0.120 0.130 0.117 0.310 0.330 0.280 0.307 0.0200 0.110 0.0600 0.0633 <1 <1 1.00 0.200 0.200 0.190 0.197 0.230 0.320 0.290 0.280

Chromium (Cr) µg/g dw <5 <5 <5 <5 2.00 1.80 3.00 2.27 <5 <1 <0.5 2.17 1.10 <5 0.800 0.950 <0.5 <0.1 0.200 0.150 <50 <50 50 <5 <5 2.00 4.00 1.70 1.80 <5 1.75

Cobalt (Co) µg/g dw 0.400 0.200 0.300 0.300 0.570 0.570 0.660 0.600 0.600 0.180 0.260 0.347 <0.5 <5 <0.5 <0.5 0.600 0.450 0.290 0.447 <1 <1 1.00 0.600 0.800 0.990 0.797 0.600 <0.5 <5 0.550

Copper (Cu) µg/g dw 21 17 19 19 19 14 18 17 7.60 17 16 14 16 14 18 16 6.70 9.00 16 11 7.00 <5 6.00 22 8.80 10 14 13 8.90 10 11

Iron (Fe) µg/g dw 800 330 400 510 880 570 840 763 380 320 260 320 930 820 810 853 200 380 450 343 <200 300 250 1,200 1,400 850 1,150 620 620 510 583

Lead (Pb) µg/g dw 1.10 0.400 0.500 0.667 0.930 0.660 0.900 0.830 <0.1 0.0900 0.0500 0.0800 0.630 <0.5 0.330 0.430 <0.05 0.0600 0.100 0.0700 <1 <1 1.00 1.00 1.40 0.900 1.10 0.960 0.770 0.800 0.843

Manganese (Mn) µg/g dw 60 57 55 57 180 109 120 136 120 36 64 73 160 100 160 140 36 12 40 29 60 30 45 29 80 78 62 380 200 120 233

Mercury (Hg) µg/g dw <0.05 <0.05 <0.05 <0.05 0.0600 0.0490 0.0600 0.0563 <0.05 0.0500 0.0290 0.0430 0.0200 <0.02 0.0200 0.0200 <0.01 0.0300 0.0300 0.0233 <0.5 <0.5 0.500 <0.05 <0.05 0.0300 0.0433 0.0200 0.0200 0.0200 0.0200

Molybdenum (Mo) µg/g dw 1.00 1.00 1.00 1.00 1.30 1.20 1.60 1.37 <1 0.600 0.400 0.667 2.70 2.00 3.40 2.70 0.390 0.240 0.350 0.327 <10 <10 10 <1 <1 0.400 0.800 0.560 0.510 0.700 0.590

Nickel (Ni) µg/g dw 2.90 1.60 1.60 2.03 2.50 2.00 3.20 2.57 <0.5 0.100 0.270 0.290 1.50 <5 1.40 1.45 <0.5 0.400 0.200 0.300 <5 <5 5.00 1.70 2.20 2.10 2.00 2.20 1.30 <5 1.75

Selenium (Se) µg/g dw 2.10 1.40 1.50 1.67 1.60 1.40 1.90 1.63 <0.5 0.700 0.730 0.643 0.640 0.500 0.570 0.570 0.240 1.50 1.50 1.08 2.10 4.80 3.45 5.40 3.00 3.20 3.87 7.20 5.10 4.80 5.70

Silver (Ag) µg/g dw <0.1 <0.1 <0.1 <0.1 0.0500 0.0400 0.0500 0.0467 <0.1 0.0200 0.0300 0.0500 0.0300 0.0300 0.0200 0.0267 <0.02 0.0200 0.0600 0.0333 <1 <1 1.00 <0.1 <0.1 0.0900 0.0967 0.0900 0.0900 0.110 0.0967

Strontium (Sr) µg/g dw 61 24 38 41 17 64 36 39 170 27 78 92 24 18 22 21 193 40 11 81 90 20 55 25 100 200 108 19 82 94 65

Thallium (Tl) µg/g dw <0.5 <0.5 <0.5 <0.5 <0.1 <0.05 <0.1 0.0833 <0.5 <0.1 <0.05 0.217 0.0300 <0.1 0.0200 0.0250 <0.01 <0.01 <0.01 <0.01 <5 <5 5.00 <0.5 <0.5 <0.1 0.367 0.0300 0.0400 <0.1 0.0350

Tin (Sn) µg/g dw <0.5 <0.5 <0.5 <0.5 <0.1 <0.05 <0.1 0.0833 <0.5 <0.1 <0.05 0.217 <0.2 <2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <5 <5 5.00 <0.5 <0.5 <0.1 0.367 <0.2 <0.2 <2 <0.2

Titanium (Ti) µg/g dw 25 7.30 9.30 14 31 18 27 25 2.50 1.20 2.30 2.00 13 11 9.20 11 1.40 1.40 2.80 1.87 <5 6.00 5.50 9.00 20 10 13 11 11 9.00 10

Uranium (U) µg/g dw 0.930 0.340 0.710 0.660 0.380 0.390 0.940 0.570 0.0700 0.0400 0.0340 0.0480 0.160 0.100 0.150 0.137 0.0600 0.0400 0.0600 0.0533 <0.5 <0.5 0.500 0.160 0.410 0.270 0.280 0.160 0.170 0.100 0.143

Vanadium (V) µg/g dw 5.00 3.00 3.00 3.67 7.70 5.70 7.80 7.07 <1 0.200 0.300 0.500 3.00 3.00 2.30 2.77 0.400 0.200 0.400 0.333 <10 <10 10 4.00 5.00 3.90 4.30 3.40 3.80 4.00 3.73

Zinc (Zn) µg/g dw 110 110 100 107 110 76 110 99 44 110 94 83 130 110 120 120 24 180 160 121 120 60 90 99 50 38 62 99 99 100 99

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table I.4: Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 2)

Mean
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 88 90 70 82 69 82 82 77 82 85 77 82 74 86 69 76 58 72 65 87 86 86 86 85 81 82 83 79 83 87 83

Aluminum (Al) µg/g dw 4,600 3,600 200 2,800 220 3,900 950 1,690 460 270 440 390 160 820 45 342 4,500 2,200 3,350 4,000 2,100 3,000 3,033 1,300 820 1,100 1,070 2,500 1,600 1,700 1,933

Antimony (Sb) µg/g dw 0.140 0.140 0.0100 0.0967 <1 <0.2 <1 <0.2 0.0200 0.0200 0.0300 0.0233 0.0100 <0.1 <0.02 0.0100 <1 <1 <1 0.0900 0.0600 <0.1 0.0750 <0.2 <1 <0.2 <0.2 0.0500 0.0400 0.0500 0.0467

Arsenic (As) µg/g dw 1.80 1.50 0.460 1.25 0.500 1.40 0.700 0.867 1.20 0.800 2.10 1.37 0.290 <0.5 0.160 0.225 6.70 2.90 4.80 3.90 3.40 2.50 3.27 1.30 1.00 1.50 1.27 2.10 2.50 2.10 2.23

Barium (Ba) µg/g dw 500 980 147 542 22 90 38 50 35 37 39 37 9.10 15 5.30 9.80 78 35 57 74 78 68 73 52 100 87 80 56 180 37 91

Beryllium (Be) µg/g dw 0.160 0.140 <0.01 0.103 <0.1 0.130 <0.1 0.110 <0.02 <0.02 0.0200 0.0200 <0.01 0.0300 <0.02 0.0167 0.500 0.200 0.350 0.160 0.0800 0.120 0.120 0.0600 <0.1 0.0500 0.0550 0.120 0.0700 0.0900 0.0933

Boron (B) µg/g dw 6.00 6.00 <1 4.33 <10 11 <10 10 <5 <5 16 8.67 <1 <50 <5 <1 10 <10 10 10 5.00 <50 7.50 4.00 <10 3.00 3.50 9.00 <5 6.00 6.67

Cadmium (Cd) µg/g dw 5.40 5.50 4.50 5.13 0.300 1.60 0.800 0.900 2.40 1.20 2.80 2.13 1.20 0.570 0.470 0.747 0.500 0.600 0.550 7.30 6.00 7.50 6.93 0.760 0.600 0.780 0.713 3.90 1.80 4.00 3.23

Chromium (Cr) µg/g dw 7.00 4.90 0.240 4.05 <5 7.00 <5 5.67 0.800 <0.5 1.00 0.767 0.320 <5 <0.5 0.320 13 9.00 11 7.00 3.70 6.00 5.57 3.00 <5 2.00 2.50 4.60 3.10 3.30 3.67

Cobalt (Co) µg/g dw 2.60 3.30 0.370 2.09 0.200 0.920 0.300 0.473 <0.5 <0.5 0.500 0.500 0.190 <5 <0.5 0.190 3.40 1.80 2.60 7.30 5.70 5.00 6.00 1.30 1.00 0.920 1.07 5.00 2.90 8.20 5.37

Copper (Cu) µg/g dw 17 18 20 18 17 18 32 22 18 25 21 21 20 71 23 38 8.80 14 11 33 46 35 38 14 25 30 23 47 39 29 38

Iron (Fe) µg/g dw 3,700 3,000 190 2,297 170 3,700 500 1,460 580 310 730 540 150 690 100 313 12,200 4,500 8,350 2,800 1,600 2,200 2,200 1,200 750 910 953 1,500 940 1,300 1,247

Lead (Pb) µg/g dw 2.20 1.60 0.120 1.31 0.600 8.70 1.70 3.67 0.860 0.600 1.10 0.853 0.200 0.900 0.100 0.400 8.40 2.70 5.55 1.50 0.790 1.10 1.13 0.700 0.400 0.520 0.540 1.30 0.640 0.900 0.947

Manganese (Mn) µg/g dw 640 1,470 530 880 3.00 100 8.00 37 66 23 47 45 25 9.00 24 19 300 230 265 92 59 70 74 54 95 45 65 86 40 44 57

Mercury (Hg) µg/g dw 0.0300 0.0200 0.130 0.0600 <0.05 0.0500 <0.05 0.0500 0.0200 0.0500 0.0400 0.0367 0.130 0.0400 0.0400 0.0700 <0.05 <0.05 <0.05 0.0200 0.0170 0.0300 0.0223 0.0200 <0.05 0.0200 0.0200 0.0400 0.0200 0.0300 0.0300

Molybdenum (Mo) µg/g dw 1.40 1.90 0.590 1.30 <1 0.800 <1 0.800 0.610 0.350 0.640 0.533 0.240 1.00 0.240 0.493 1.00 1.00 1.00 0.650 0.460 <0.5 0.523 0.200 <1 0.300 0.250 0.390 0.360 0.440 0.397

Nickel (Ni) µg/g dw 5.70 7.10 0.480 4.43 <0.5 4.20 0.800 1.83 1.00 <0.5 1.00 0.833 0.190 <5 <0.5 0.190 8.80 3.80 6.30 4.20 2.60 <5 3.40 2.60 1.50 1.40 1.83 2.80 1.70 2.20 2.23

Selenium (Se) µg/g dw 1.20 1.00 3.40 1.87 4.60 10 17 11 19 11 11 14 4.10 27 6.10 12 1.70 6.60 4.15 12 11 8.00 10 23 15 28 22 26 15 29 23

Silver (Ag) µg/g dw 0.200 0.160 0.0900 0.150 0.100 0.100 0.100 0.100 0.0900 0.110 0.0800 0.0933 0.0400 0.530 0.0700 0.213 <0.1 0.100 0.100 0.140 0.210 0.230 0.193 0.170 0.200 0.260 0.210 0.120 0.460 0.100 0.227

Strontium (Sr) µg/g dw 25 16 5.30 15 56 100 19 58 22 41 16 26 10 9.00 8.80 9.27 30 11 21 39 63 45 49 80 210 110 133 19 263 31 104

Thallium (Tl) µg/g dw 0.100 0.0700 0.0100 0.0600 <0.5 <0.1 <0.5 <0.1 0.0200 0.0200 0.0200 0.0200 ###### <0.1 <0.01 ###### <0.5 <0.5 <0.5 0.120 0.0660 0.100 0.0953 <0.1 <0.5 <0.1 <0.1 0.0600 0.0600 0.0500 0.0567

Tin (Sn) µg/g dw <0.2 <0.2 <0.05 <0.05 <0.5 1.80 <0.5 0.933 <0.2 <0.2 0.200 0.200 <0.05 <2 <0.2 <0.05 <0.5 <0.5 <0.5 0.100 0.0600 <2 0.0800 <0.1 <0.5 <0.1 <0.1 <0.2 <0.2 <0.2 <0.2

Titanium (Ti) µg/g dw 60 48 3.20 37 2.70 32 8.30 14 4.50 2.80 4.40 3.90 1.50 6.00 <0.5 2.67 52 26 39 30 16 23 23 13 7.10 10 10 18 12 13 14

Uranium (U) µg/g dw 0.350 0.340 0.0260 0.239 <0.05 0.410 0.130 0.197 0.0600 0.0400 0.0700 0.0567 0.0340 <0.1 <0.02 0.0270 0.360 0.320 0.340 0.250 0.140 0.200 0.197 0.150 0.230 0.250 0.210 0.210 0.130 0.180 0.173

Vanadium (V) µg/g dw 20 14 0.600 12 <1 11 3.00 5.00 1.20 0.700 1.20 1.03 0.400 2.00 <0.2 0.867 20 11 16 13 6.80 10 10 4.60 3.00 3.70 3.77 7.60 4.90 5.90 6.13

Zinc (Zn) µg/g dw 160 220 180 187 46 140 120 102 180 130 200 170 160 140 160 153 59 110 85 300 260 270 277 140 76 200 139 250 130 270 217

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table I.4: Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean
(n = 3)

% Moisture % 86 87 87 87 83 87 82 84 86 85 83 85 73 72 79 75 82 83 82 82 88 92 92 91 88 85 82 85 86 88 81 85

Aluminum (Al) µg/g dw 2,000 700 1,300 1,333 3,600 4,200 2,300 3,370 3,600 1,600 550 1,920 1,800 990 280 1,023 1,600 1,400 1,400 1,467 1,900 3,600 4,000 3,170 2,300 1,700 2,600 2,200 560 1,200 360 707

Antimony (Sb) µg/g dw 0.0500 0.0300 0.0400 0.0400 <0.2 <0.2 <1 0.467 <0.2 <2 <2 1.40 0.140 0.130 <0.1 0.123 0.0500 0.0500 0.0500 0.0500 <0.2 0.300 0.200 0.233 <2 <2 <2 2.00 0.0500 0.100 0.0600 0.0700

Arsenic (As) µg/g dw 2.40 3.00 1.60 2.33 2.30 2.30 1.80 2.13 2.80 2.00 2.00 2.27 0.870 0.980 0.500 0.783 3.00 2.10 2.20 2.43 2.50 4.50 4.90 3.97 4.00 4.00 4.00 4.00 2.20 5.20 3.40 3.60

Barium (Ba) µg/g dw 222 106 150 159 138 80 96 105 100 180 120 133 100 67 51 73 74 151 144 123 47 84 88 73 170 120 140 143 93 157 108 119

Beryllium (Be) µg/g dw 0.0800 0.0300 0.0600 0.0567 0.140 0.170 <0.1 0.137 0.130 <0.2 <0.2 0.177 0.100 0.0500 <0.02 0.0567 0.0600 0.0500 0.0500 0.0533 0.0700 0.190 0.170 0.143 <0.2 <0.2 <0.2 0.200 0.0300 0.0600 0.0200 0.0367

Boron (B) µg/g dw 4.00 3.00 6.00 4.33 8.00 8.00 <10 8.67 7.00 <20 <20 16 6.00 7.00 <50 6.50 3.00 3.00 3.00 3.00 4.00 7.00 8.00 6.33 <20 <20 <20 20 <5 5.00 3.00 3.67

Cadmium (Cd) µg/g dw 0.730 1.70 1.20 1.21 0.440 0.780 0.400 0.540 0.360 0.800 0.400 0.520 0.490 2.00 0.230 0.907 1.20 0.180 0.180 0.520 0.270 0.590 0.550 0.470 <0.2 <0.2 0.300 0.233 0.490 0.460 0.450 0.467

Chromium (Cr) µg/g dw 3.90 1.60 2.50 2.67 6.00 7.00 <5 6.00 6.00 <10 <10 8.67 3.60 2.20 <5 2.90 2.50 2.20 2.30 2.33 3.00 6.00 6.00 5.00 <10 <10 <10 10 1.20 2.60 0.900 1.57

Cobalt (Co) µg/g dw 0.500 2.90 0.620 1.34 1.70 2.10 1.00 1.60 1.60 1.00 1.40 1.33 1.10 1.40 <5 1.25 0.910 0.490 0.520 0.640 1.10 3.20 2.60 2.30 3.70 2.60 3.30 3.20 1.20 2.00 1.30 1.50

Copper (Cu) µg/g dw 40 32 29 34 24 22 22 23 16 47 22 28 14 18 17 16 60 69 61 63 11 12 10 11 10 12 13 12 7.40 7.20 8.70 7.77

Iron (Fe) µg/g dw 1,100 860 850 937 4,300 4,200 2,100 3,530 6,000 3,300 2,000 3,770 2,000 940 280 1,073 1,400 1,800 1,900 1,700 3,500 7,800 8,600 6,630 7,300 5,800 5,900 6,330 4,000 9,000 6,300 6,433

Lead (Pb) µg/g dw 0.920 0.440 0.520 0.627 1.50 2.00 1.00 1.50 1.60 0.600 0.300 0.833 1.20 1.80 <0.5 1.17 0.740 0.570 0.570 0.627 0.850 2.30 2.40 1.85 1.10 0.800 1.20 1.03 0.270 0.640 0.240 0.383

Manganese (Mn) µg/g dw 24 27 29 27 210 140 100 150 280 150 380 270 110 120 58 96 84 37 40 54 170 230 260 220 1,900 1,300 1,700 1,630 1,250 2,000 1,260 1,503

Mercury (Hg) µg/g dw 0.0100 0.0300 0.0200 0.0200 0.0200 0.0300 <0.05 0.0333 0.0400 <0.1 <0.1 0.0800 0.0200 0.0200 0.0200 0.0200 0.0300 0.0100 ###### 0.0163 0.0200 0.0300 0.0300 0.0267 <0.1 <0.1 <0.1 0.100 0.0100 0.0100 0.0100 0.0100

Molybdenum (Mo) µg/g dw 0.330 0.250 0.340 0.307 1.10 1.10 <1 1.07 1.40 <2 <2 1.80 0.960 1.00 0.600 0.853 0.400 0.600 0.570 0.523 0.500 1.50 1.40 1.13 3.00 <2 <2 2.33 0.600 0.920 0.790 0.770

Nickel (Ni) µg/g dw 1.60 1.20 1.40 1.40 4.60 6.00 3.00 4.53 5.20 2.00 2.00 3.07 3.60 4.50 <5 4.05 2.50 1.50 1.40 1.80 2.90 9.90 8.80 7.20 10 7.00 8.00 8.33 2.20 5.10 3.30 3.53

Selenium (Se) µg/g dw 12 31 12 18 18 23 28 23 37 21 18 25 55 21 60 45 9.00 18 18 15 16 15 15 15 76 49 35 53 21 23 28 24

Silver (Ag) µg/g dw 0.690 0.390 0.360 0.480 0.150 0.140 0.100 0.130 0.100 <0.2 <0.2 0.167 0.0500 0.0900 0.0400 0.0600 0.560 0.250 0.230 0.347 0.0600 0.0900 0.0700 0.0733 <0.2 <0.2 <0.2 0.200 0.0600 0.0400 0.0400 0.0467

Strontium (Sr) µg/g dw 303 166 196 222 270 140 180 197 80 280 250 203 16 17 5.00 13 200 320 310 277 32 66 79 59 27 21 84 44 44 29 15 29

Thallium (Tl) µg/g dw 0.0800 0.0400 0.0600 0.0600 0.100 0.100 <0.5 0.233 <0.1 <1 <1 0.700 0.0400 0.0300 <0.1 0.0350 0.0890 0.0690 0.0720 0.0767 <0.1 0.100 0.100 0.100 <1 <1 <1 1.00 0.0400 0.0500 0.0200 0.0367

Tin (Sn) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 0.233 0.100 <1 <1 0.700 <0.2 <0.2 <2 <0.2 0.0700 <0.05 <0.05 0.0567 <0.1 0.100 0.100 0.100 <1 <1 <1 1.00 <0.2 <0.1 <0.1 <0.1

Titanium (Ti) µg/g dw 15 5.60 10 10 30 34 30 31 27 18 6.00 17 19 9.10 <5 11 9.70 9.00 8.60 9.10 20 40 38 33 18 18 24 20 4.40 9.00 3.30 5.57

Uranium (U) µg/g dw 0.120 0.0800 0.140 0.113 0.580 0.520 0.210 0.437 0.560 0.200 0.200 0.320 0.290 0.750 0.100 0.380 0.150 0.140 0.130 0.140 0.160 0.520 0.440 0.373 0.400 0.400 0.400 0.400 0.140 0.250 0.120 0.170

Vanadium (V) µg/g dw 6.00 2.30 4.00 4.10 11 13 7.00 10 12 5.00 2.00 6.33 5.80 3.60 1.00 3.47 4.80 4.20 4.30 4.43 5.90 15 14 12 9.00 7.00 9.00 8.33 2.30 4.90 1.80 3.00

Zinc (Zn) µg/g dw 52 530 89 224 70 120 96 95 110 90 60 87 220 470 180 290 55 53 53 54 100 100 86 95 130 120 100 117 120 150 160 143

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

14-May-19 13-Sep-196-Sep-19 3-May-18 2-Aug-18 15-Jun-199-May-18 5-Aug-18

Management Unit 4

Mine-exposed
RG_PAIR RG_ELWDGCAnalyte Units RG_ERW

Page 3 of 8



Table I.4: Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 83 83 87 84 81 86 82 83 81 84 87 84 87 86 81 85 84 89 82 85 86 85 85 85 79 82 85 82 74 82 81 79

Aluminum (Al) µg/g dw 3,800 2,900 1,200 2,630 3,600 2,600 4,100 3,433 250 960 610 607 3,800 2,700 1,400 2,633 550 220 620 463 490 510 460 487 11,800 2,200 4,200 6,070 280 600 1,100 660

Antimony (Sb) µg/g dw <0.2 <0.2 <0.1 <0.1 0.100 0.120 0.110 0.110 <0.2 <0.2 <0.2 <0.2 0.120 0.0900 0.0700 0.0933 0.0400 <0.02 0.0300 0.0300 0.0200 0.0200 0.0200 0.0200 0.300 <0.2 <1 0.250 0.0300 0.110 0.0900 0.0767

Arsenic (As) µg/g dw 2.40 2.30 2.50 2.40 3.60 3.60 4.20 3.80 0.800 1.50 2.80 1.70 2.80 3.20 3.00 3.00 2.10 0.610 1.10 1.27 2.80 2.90 2.70 2.80 2.30 3.00 1.40 2.23 0.590 0.620 1.00 0.737

Barium (Ba) µg/g dw 77 50 96 74 57 240 63 120 10 50 139 66 64 101 120 95 88 8.70 47 48 152 146 147 148 114 100 63 92 9.50 26 55 30

Beryllium (Be) µg/g dw 0.150 0.130 0.0400 0.107 0.150 0.130 0.170 0.150 <0.02 0.0500 0.0300 0.0333 0.160 0.120 0.0700 0.117 0.0300 <0.02 0.0400 0.0300 0.0200 0.0200 0.0200 0.0200 0.310 0.0700 0.100 0.160 <0.01 <0.02 0.0400 0.0200

Boron (B) µg/g dw 7.00 5.00 2.00 4.67 7.00 6.00 8.00 7.00 <2 8.00 <2 4.00 9.00 6.00 3.00 6.00 <5 <5 2.00 2.00 1.00 1.00 1.00 1.00 17 5.00 <10 9.00 <1 <2 2.00 1.33

Cadmium (Cd) µg/g dw 0.670 0.560 0.290 0.507 8.60 7.50 10 8.70 0.410 0.460 0.320 0.397 2.30 2.40 0.920 1.87 0.810 0.610 0.950 0.790 0.190 0.230 0.190 0.203 0.360 0.160 0.100 0.207 0.370 0.100 0.0900 0.187

Chromium (Cr) µg/g dw 7.00 5.00 2.10 4.70 7.10 5.60 7.70 6.80 <1 3.00 2.00 2.00 7.50 5.50 3.50 5.50 1.80 0.600 2.20 1.53 1.30 1.30 1.20 1.27 12 3.00 5.00 6.67 0.380 0.800 1.50 0.893

Cobalt (Co) µg/g dw 1.70 2.40 0.740 1.61 5.80 4.80 5.60 5.40 0.600 0.550 0.790 0.647 3.80 2.80 1.20 2.60 0.800 <0.5 0.440 0.560 0.370 0.420 0.400 0.397 2.00 1.30 1.20 1.50 0.220 1.10 0.490 0.603

Copper (Cu) µg/g dw 18 16 32 22 30 23 32 28 11 21 46 26 38 32 27 32 20 13 17 17 58 52 51 54 19 9.10 9.20 12 32 20 22 25

Iron (Fe) µg/g dw 5,000 3,600 1,400 3,330 3,200 2,700 3,600 3,167 240 650 480 457 2,800 2,100 1,800 2,233 680 180 450 437 330 310 270 303 8,200 4,900 3,400 5,500 240 390 790 473

Lead (Pb) µg/g dw 1.80 1.50 0.430 1.24 1.60 1.60 1.90 1.70 0.150 0.570 0.380 0.367 2.00 1.30 0.860 1.39 0.300 0.0900 0.430 0.273 0.210 0.200 0.180 0.197 4.60 1.00 1.50 2.37 0.160 0.440 0.530 0.377

Manganese (Mn) µg/g dw 93 66 52 70 200 620 300 373 23 21 14 19 140 110 110 120 18 20 26 21 26 38 33 32 540 2,400 490 1,140 44 210 300 185

Mercury (Hg) µg/g dw 0.0200 0.0200 0.0120 0.0173 0.0400 0.0300 0.0400 0.0367 0.0200 0.0200 0.0100 0.0167 0.0300 0.0200 0.0200 0.0233 0.0100 0.0200 0.0200 0.0167 0.0200 0.0190 0.0170 0.0187 0.0400 0.0200 <0.05 0.0300 0.0570 <0.01 <0.01 0.0257

Molybdenum (Mo) µg/g dw 0.800 0.800 0.300 0.633 0.690 0.770 0.740 0.733 <0.2 0.200 0.300 0.233 0.850 0.660 0.700 0.737 0.310 0.200 0.230 0.247 0.320 0.320 0.300 0.313 1.10 0.700 <1 0.833 0.470 0.150 0.250 0.290

Nickel (Ni) µg/g dw 4.80 5.00 1.20 3.67 5.50 8.00 6.40 6.63 0.900 2.10 1.70 1.57 6.90 4.00 3.60 4.83 1.40 <0.5 1.60 1.17 1.10 1.10 1.00 1.07 7.90 3.00 3.50 4.80 0.600 1.40 1.50 1.17

Selenium (Se) µg/g dw 30 23 38 30 9.80 13 9.70 11 8.60 13 12 11 13 10 12 12 11 9.00 9.70 9.90 5.90 5.60 5.60 5.70 62 8.60 8.30 26 24 46 21 30

Silver (Ag) µg/g dw 0.200 0.160 0.230 0.197 0.150 0.140 0.160 0.150 0.0900 0.150 0.250 0.163 0.150 0.230 0.190 0.190 0.140 0.100 0.130 0.123 0.370 0.350 0.340 0.353 0.180 0.140 <0.1 0.140 0.240 0.0800 0.150 0.157

Strontium (Sr) µg/g dw 88 82 106 92 29 29 31 30 31 66 180 92 48 110 179 112 123 9.40 56 63 196 199 190 195 100 250 62 137 9.00 29 68 35

Thallium (Tl) µg/g dw 0.100 <0.1 <0.05 0.0667 0.140 0.100 0.140 0.127 <0.1 <0.1 <0.1 <0.1 0.120 0.110 0.100 0.110 0.0700 0.0300 0.0500 0.0500 0.0700 0.0650 0.0630 0.0660 0.200 <0.1 <0.5 0.150 0.0320 0.0600 0.0700 0.0540

Tin (Sn) µg/g dw <0.1 <0.1 <0.05 <0.05 0.100 <0.1 <0.2 0.100 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 0.300 <0.1 <0.5 0.200 <0.05 <0.1 <0.1 <0.05

Titanium (Ti) µg/g dw 33 27 12 24 27 21 30 26 3.80 10 8.00 7.27 22 17 8.70 16 4.10 2.50 6.20 4.27 4.00 4.40 3.60 4.00 69 20 45 45 2.80 4.60 8.70 5.37

Uranium (U) µg/g dw 0.430 0.220 0.0930 0.248 0.300 0.350 0.330 0.327 0.0700 0.180 0.170 0.140 0.260 0.220 0.190 0.223 0.0800 0.0400 0.130 0.0833 0.0770 0.0810 0.0730 0.0770 0.390 0.110 0.260 0.253 0.0300 0.0300 0.0600 0.0400

Vanadium (V) µg/g dw 12 9.80 3.40 8.40 13 10 14 12 1.00 3.30 2.10 2.13 13 9.10 5.30 9.13 1.80 0.800 2.20 1.60 1.60 1.60 1.50 1.57 32 6.40 11 17 0.800 1.80 3.30 1.97

Zinc (Zn) µg/g dw 96 130 200 142 270 260 270 267 69 96 88 84 160 160 86 135 94 88 89 90 55 51 52 53 94 66 81 80 110 86 86 94

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table I.4: Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 6)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 81 82 75 79 87 85 86 82 82 89 85 80 84 82 82 85 84 82 84 80 78 84 81 77 80 82 80 80 84 82 82

Aluminum (Al) µg/g dw 1,000 2,000 670 1,223 1,100 2,500 850 2,300 770 1,500 1,503 1,900 2,700 2,600 2,400 2,200 1,700 1,800 1,900 3,100 1,500 1,200 1,930 970 760 690 807 150 270 520 313

Antimony (Sb) µg/g dw 0.0400 0.250 0.0300 0.107 0.0400 0.100 0.0400 0.130 0.0700 0.0900 0.0783 0.130 0.210 0.200 0.180 <1 <1 <1 1.00 <1 <0.2 <1 0.733 0.0800 0.0800 0.0700 0.0767 0.0200 0.0200 0.0500 0.0300

Arsenic (As) µg/g dw 1.50 2.00 0.620 1.37 2.50 4.10 2.40 1.80 1.00 1.90 2.28 2.40 2.00 2.10 2.17 2.20 1.60 1.90 1.90 2.00 2.80 7.70 4.17 2.70 6.20 2.10 3.67 1.70 1.00 6.10 2.93

Barium (Ba) µg/g dw 80 110 74 88 180 196 78 170 25 100 125 98 146 108 117 200 100 240 180 190 172 130 164 720 320 55 365 15 30 181 75

Beryllium (Be) µg/g dw 0.0300 0.0800 0.0200 0.0433 0.0400 0.120 0.0400 0.0900 0.0300 0.0500 0.0617 0.0700 0.0900 0.0900 0.0833 <0.1 <0.1 <0.1 0.100 0.100 0.0500 <0.1 0.0833 0.0300 0.0300 0.0200 0.0267 <0.02 <0.02 0.0200 0.0200

Boron (B) µg/g dw 2.00 <5 <5 2.00 <5 8.00 <5 6.00 2.00 <5 3.67 4.00 5.00 5.00 4.67 <10 <10 <10 10 <10 3.00 <10 7.67 <5 <5 <5 <5 <5 <5 <2 <2

Cadmium (Cd) µg/g dw 0.0700 0.700 0.0600 0.277 0.120 0.150 0.0800 0.260 0.200 0.420 0.205 0.730 0.440 0.790 0.653 0.400 0.400 0.200 0.333 0.700 1.00 1.70 1.13 0.270 0.170 0.230 0.223 0.140 0.160 0.660 0.320

Chromium (Cr) µg/g dw 1.40 2.60 1.10 1.70 1.50 3.50 1.10 3.10 1.00 1.90 2.02 2.20 3.00 3.00 2.73 <5 <5 <5 5.00 <5 2.00 <5 4.00 1.10 1.10 1.00 1.07 <0.5 0.700 0.800 0.667

Cobalt (Co) µg/g dw 0.440 1.40 <0.5 0.760 <0.5 1.10 0.800 0.800 0.610 0.700 0.752 1.10 1.30 1.50 1.30 0.900 1.60 0.800 1.10 1.50 1.20 0.900 1.20 1.00 1.40 1.40 1.27 0.500 <0.5 1.40 0.800

Copper (Cu) µg/g dw 22 57 17 32 38 17 5.80 41 22 35 26 61 55 69 62 67 36 51 51 30 32 36 33 48 30 21 33 19 11 68 33

Iron (Fe) µg/g dw 1,100 1,900 1,000 1,333 850 2,500 1,200 1,200 460 760 1,162 1,800 2,500 2,200 2,167 1,100 1,200 1,100 1,130 2,800 2,000 6,000 3,600 2,200 4,800 1,100 2,700 600 680 1,500 927

Lead (Pb) µg/g dw 0.380 0.950 0.260 0.530 0.400 1.20 0.410 0.870 0.320 0.510 0.618 0.920 1.10 1.20 1.07 0.700 0.600 0.700 0.667 1.30 0.630 0.400 0.777 0.410 0.420 0.330 0.387 0.0800 0.110 0.310 0.167

Manganese (Mn) µg/g dw 620 230 540 463 310 2,000 820 59 120 51 560 86 116 130 111 38 110 38 62 330 410 200 313 100 370 450 307 66 130 550 249

Mercury (Hg) µg/g dw 0.0120 0.0400 0.0200 0.0240 0.0200 0.0300 0.0200 0.0200 0.0100 0.0100 0.0183 0.0400 0.0270 0.0400 0.0357 <0.05 <0.05 <0.05 0.0500 <0.05 0.0200 <0.05 0.0400 0.0100 0.0100 0.0100 0.0100 <0.01 <0.01 0.0100 0.0100

Molybdenum (Mo) µg/g dw 0.340 0.540 0.890 0.590 0.490 0.890 0.400 0.500 0.150 0.430 0.477 0.430 0.480 0.440 0.450 <1 <1 <1 1.00 <1 0.800 1.00 0.933 0.870 0.800 0.750 0.807 0.260 0.580 0.580 0.473

Nickel (Ni) µg/g dw 1.30 3.70 0.900 1.97 1.10 3.10 1.20 2.90 1.20 2.20 1.95 3.60 3.40 4.20 3.73 2.60 1.90 2.30 2.27 4.40 3.00 1.90 3.10 1.70 2.80 2.50 2.33 1.20 0.700 3.60 1.83

Selenium (Se) µg/g dw 21 17 13 17 14 13 11 28 41 30 23 17 24 17 19 16 15 14 15 4.90 8.60 7.60 7.03 5.30 7.10 7.60 6.67 6.90 4.70 3.00 4.87

Silver (Ag) µg/g dw 0.130 0.550 0.330 0.337 0.280 0.150 0.100 0.350 0.100 0.260 0.207 0.530 0.350 0.720 0.533 0.300 0.200 0.200 0.233 0.300 0.230 0.100 0.210 0.280 0.150 0.160 0.197 0.150 0.180 0.880 0.403

Strontium (Sr) µg/g dw 147 221 163 177 485 211 39 365 33 256 232 302 230 220 251 340 190 420 317 340 140 82 187 373 162 13 183 7.80 8.70 240 86

Thallium (Tl) µg/g dw 0.0270 0.190 0.0200 0.0790 0.0400 0.0600 0.0200 0.200 0.0600 0.160 0.0900 0.130 0.140 0.140 0.137 <0.5 <0.5 <0.5 0.500 <0.5 0.100 <0.5 0.367 0.0700 0.0800 0.0600 0.0700 0.0200 0.130 0.0600 0.0700

Tin (Sn) µg/g dw <0.05 <0.2 <0.2 <0.05 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.1 <0.1 0.0700 <0.1 0.0700 <0.5 <0.5 <0.5 0.500 <0.5 <0.1 <0.5 0.367 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1

Titanium (Ti) µg/g dw 10 12 6.50 9.50 8.10 16 5.40 16 6.20 11 10 9.80 15 15 13 30 20 18 23 22 15 18 18 11 6.20 6.20 7.80 1.30 2.60 3.30 2.40

Uranium (U) µg/g dw 0.0510 0.200 0.0500 0.100 0.0600 0.160 0.0500 0.200 0.0500 0.100 0.103 0.160 0.150 0.160 0.157 0.0700 0.0500 0.0800 0.0667 0.120 0.0500 <0.05 0.0733 0.0500 0.0500 0.0300 0.0433 <0.02 <0.02 0.0400 0.0267

Vanadium (V) µg/g dw 3.00 6.20 2.00 3.73 3.40 7.80 2.40 6.90 2.20 4.20 4.48 5.40 7.20 7.30 6.63 6.00 5.00 5.00 5.33 9.00 4.40 4.00 5.80 2.60 2.50 2.00 2.37 0.500 0.800 1.60 0.967

Zinc (Zn) µg/g dw 80 59 69 69 64 100 200 55 85 72 96 49 60 51 53 90 92 65 82 70 90 140 100 75 83 100 86 78 100 54 77

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table I.4: Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 85 84 84 84 81 87 76 81 88 89 85 87 82 83 90 85 87 86 88 87 81 84 86 84 89 89 87 88 78 81 80 80

Aluminum (Al) µg/g dw 480 400 440 440 690 360 100 383 1,400 520 540 820 280 650 1,100 677 1,800 1,600 3,000 2,133 3,600 3,000 490 2,363 790 1,300 680 923 1,400 2,700 1,300 1,800

Antimony (Sb) µg/g dw 0.0200 <0.02 0.0300 0.0233 0.0500 0.0300 0.0200 0.0333 0.0800 0.0900 0.0400 0.0700 <1 <2 <2 <1 <0.02 <0.02 0.0400 0.0267 0.0500 0.0200 0.0100 0.0267 <0.02 <0.02 <0.02 <0.02 0.0500 0.0800 0.0300 0.0533

Arsenic (As) µg/g dw 5.00 5.00 5.60 5.20 2.40 2.30 0.700 1.80 2.20 1.50 2.00 1.90 1.20 1.00 <1 1.07 1.00 0.950 1.40 1.12 2.10 2.50 1.80 2.13 1.90 2.20 2.20 2.10 1.20 1.70 1.30 1.40

Barium (Ba) µg/g dw 468 610 377 485 201 137 38 125 49 23 56 43 99 10 17 42 89 28 61 59 72 43 244 120 216 241 253 237 34 63 28 42

Beryllium (Be) µg/g dw <0.02 <0.02 <0.02 <0.02 0.0300 0.0100 <0.01 0.0167 0.0800 0.0300 0.0200 0.0433 <0.1 <0.2 <0.2 <0.1 0.0500 0.0500 0.130 0.0767 0.130 0.120 0.0200 0.0900 0.0300 0.0400 0.0200 0.0300 0.0400 0.0900 0.0400 0.0567

Boron (B) µg/g dw 2.00 <5 <2 2.00 4.00 1.00 <1 2.00 3.00 <2 1.00 1.67 <10 <20 <20 <10 4.00 3.00 7.00 4.67 7.00 7.00 2.00 5.33 2.00 3.00 <2 2.33 4.00 8.00 4.00 5.33

Cadmium (Cd) µg/g dw 0.240 0.300 0.220 0.253 0.660 0.340 0.500 0.500 0.410 0.300 0.360 0.357 0.200 0.500 0.200 0.300 0.770 0.650 1.00 0.807 0.720 0.910 0.300 0.643 0.930 0.260 0.650 0.613 0.740 1.00 0.370 0.703

Chromium (Cr) µg/g dw 0.600 <0.5 0.500 0.533 1.80 1.00 0.240 1.01 3.00 1.60 1.20 1.93 <5 <10 <10 <5 2.50 1.90 3.70 2.70 3.60 3.30 1.40 2.77 1.20 1.90 1.60 1.57 1.60 3.20 1.60 2.13

Cobalt (Co) µg/g dw 1.30 1.60 1.20 1.37 0.900 0.540 0.290 0.577 1.10 0.530 0.410 0.680 0.600 1.50 0.800 0.967 2.50 2.40 2.90 2.60 3.00 4.80 0.870 2.89 1.70 0.670 1.00 1.12 11 13 8.90 11

Copper (Cu) µg/g dw 20 23 19 21 30 38 21 30 17 20 21 19 31 22 16 23 26 16 19 20 20 17 49 29 30 30 44 35 16 15 15 15

Iron (Fe) µg/g dw 2,200 1,400 1,500 1,700 430 270 190 297 1,800 970 550 1,107 580 1,100 1,100 927 1,800 1,700 3,500 2,333 3,000 2,600 820 2,140 2,000 970 730 1,233 620 1,100 620 780

Lead (Pb) µg/g dw 0.200 0.180 0.190 0.190 1.30 0.780 0.110 0.730 0.950 0.350 0.360 0.553 0.200 0.300 0.500 0.333 0.680 0.630 1.80 1.04 1.20 1.00 0.160 0.787 0.380 0.530 0.250 0.387 0.610 1.20 0.520 0.777

Manganese (Mn) µg/g dw 720 380 690 597 89 14 322 142 41 38 31 37 40 47 64 50 31 26 37 31 57 85 44 62 92 27 32 50 38 40 22 33

Mercury (Hg) µg/g dw 0.0100 0.0800 0.0100 0.0333 0.0200 0.0380 0.0310 0.0297 0.0300 0.0300 0.0340 0.0313 <0.05 <0.1 <0.1 <0.05 0.0300 0.0300 0.0400 0.0333 0.0800 0.0500 0.0360 0.0553 0.0400 0.0300 0.0500 0.0400 0.0120 0.0140 <0.01 0.0120

Molybdenum (Mo) µg/g dw 0.850 0.590 0.640 0.693 0.810 0.250 0.820 0.627 0.520 0.320 0.300 0.380 <1 <2 <2 <1 0.770 0.820 0.900 0.830 0.710 0.870 0.440 0.673 0.440 0.400 0.480 0.440 0.240 0.300 0.210 0.250

Nickel (Ni) µg/g dw 3.10 2.70 1.90 2.57 1.20 0.780 0.300 0.760 2.80 1.20 1.20 1.73 <0.5 <1 <1 <0.5 1.30 1.30 3.00 1.87 2.00 2.20 0.610 1.60 0.800 1.10 0.700 0.867 9.10 13 5.00 9.03

Selenium (Se) µg/g dw 2.00 2.90 2.10 2.33 9.50 10 18 13 9.30 11 9.00 9.77 5.10 8.00 6.00 6.37 12 12 13 12 8.30 9.00 5.60 7.63 5.20 3.30 5.20 4.57 15 11 8.40 12

Silver (Ag) µg/g dw 0.300 0.430 0.500 0.410 0.330 0.370 0.240 0.313 0.180 0.190 0.180 0.183 0.200 <0.2 <0.2 0.200 0.0900 0.0700 0.0800 0.0800 0.110 0.0600 0.180 0.117 0.150 0.140 0.200 0.163 0.0600 0.0700 0.0700 0.0667

Strontium (Sr) µg/g dw 305 316 282 301 159 130 27 105 43 23 49 38 120 6.00 8.00 45 66 16 35 39 54 17 314 128 260 390 350 333 28 42 17 29

Thallium (Tl) µg/g dw 0.0400 0.0500 0.0400 0.0433 0.0400 0.0380 0.0300 0.0360 0.0600 0.0400 0.0290 0.0430 <0.5 <1 <1 <0.5 0.0500 0.0400 0.0800 0.0567 0.0800 0.0800 0.0500 0.0700 0.0400 0.0900 0.0800 0.0700 0.0610 0.0980 0.0500 0.0697

Tin (Sn) µg/g dw <0.1 <0.2 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.1 <0.1 <0.05 <0.05 <0.5 <1 <1 <0.5 <0.1 <0.1 <0.1 <0.1 0.100 <0.1 <0.05 0.0667 <0.1 <0.1 <0.1 <0.1 0.0900 0.0800 <0.1 0.0850

Titanium (Ti) µg/g dw 4.20 4.00 3.10 3.77 6.30 5.50 1.10 4.30 10 5.10 4.70 6.60 3.40 6.00 10 6.47 18 15 24 19 31 24 3.40 19 6.50 10 5.30 7.27 16 29 20 22

Uranium (U) µg/g dw 0.0400 0.0300 0.0300 0.0333 0.0900 0.0570 0.0190 0.0553 0.220 0.0800 0.0700 0.123 <0.05 <0.1 <0.1 <0.05 0.0500 0.0500 0.140 0.0800 0.0700 0.0700 0.0300 0.0567 0.0400 0.0600 0.0400 0.0467 0.140 0.210 0.0700 0.140

Vanadium (V) µg/g dw 1.40 1.10 1.20 1.23 2.10 1.10 0.300 1.17 5.50 2.20 2.10 3.27 <1 <2 3.00 1.67 3.60 3.40 6.80 4.60 7.30 6.40 1.00 4.90 1.80 3.00 1.60 2.13 3.20 6.30 3.00 4.17

Zinc (Zn) µg/g dw 61 70 44 58 93 82 150 108 89 95 86 90 60 80 80 73 140 150 150 147 120 130 75 108 71 49 69 63 150 150 120 140

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table I.4: Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 73 73 76 74 85 84 86 85 88 83 85 85 80 77 77 78 75 89 85 83 75 88 87 84 82 79 85 82 68 68 81 72

Aluminum (Al) µg/g dw 1,300 850 540 897 290 460 550 433 420 330 420 390 1,100 1,500 860 1,150 940 140 890 657 1,400 1,100 2,700 1,733 7,600 9,600 3,400 6,870 2,500 1,400 1,900 1,933

Antimony (Sb) µg/g dw 0.0300 0.0200 0.0200 0.0233 0.0200 0.0100 0.0100 0.0133 <0.02 <0.01 <0.01 <0.01 <1 <0.2 <0.2 0.467 <0.2 <0.2 <1 0.467 0.0400 0.0300 0.0800 0.0500 0.300 0.400 <1 0.350 0.100 0.0600 0.0700 0.0767

Arsenic (As) µg/g dw 1.50 1.40 1.40 1.43 1.90 2.20 2.40 2.17 1.60 1.80 1.60 1.67 0.700 1.30 0.600 0.867 1.30 1.10 0.900 1.10 1.20 1.40 2.20 1.60 6.60 9.60 1.80 6.00 1.30 0.630 1.20 1.04

Barium (Ba) µg/g dw 48 42 43 44 140 83 87 103 22 7.50 24 18 24 26 13 21 90 30 120 80 21 27 47 32 85 101 83 90 47 44 31 41

Beryllium (Be) µg/g dw 0.0600 0.0400 0.0200 0.0400 <0.02 0.0200 0.0200 0.0200 <0.02 0.0100 0.0200 0.0133 <0.1 0.0600 0.0300 0.0633 0.0300 <0.02 <0.1 0.0500 0.0600 0.0400 0.120 0.0733 0.230 0.340 0.100 0.223 0.0900 0.0400 0.0700 0.0667

Boron (B) µg/g dw 4.00 2.00 2.00 2.67 <5 1.00 2.00 1.50 <2 <1 <1 <1 <10 3.00 2.00 5.00 3.00 <2 <10 5.00 3.00 <5 6.00 4.00 10 12 10 11 4.00 2.00 3.00 3.00

Cadmium (Cd) µg/g dw 0.660 0.480 0.340 0.493 0.340 0.380 0.390 0.370 0.150 0.110 0.150 0.137 0.100 0.180 0.120 0.133 0.140 0.0700 0.200 0.137 0.540 0.590 1.10 0.743 33 36 28 32 1.10 1.70 1.70 1.50

Chromium (Cr) µg/g dw 1.50 1.00 0.740 1.08 0.900 0.830 0.870 0.867 0.600 0.510 0.610 0.573 <5 2.00 1.00 2.67 2.00 <1 <5 2.67 2.10 1.80 4.30 2.73 10 14 <5 9.67 3.50 2.60 2.80 2.97

Cobalt (Co) µg/g dw 6.70 8.20 5.20 6.70 <0.5 0.270 0.310 0.290 0.190 0.150 0.270 0.203 0.300 0.610 0.320 0.410 0.740 0.220 0.600 0.520 1.90 2.60 1.60 2.03 2.80 3.30 4.10 3.40 1.50 3.50 1.20 2.07

Copper (Cu) µg/g dw 51 25 17 31 42 44 40 42 20 18 20 19 11 17 13 14 16 22 15 18 14 14 16 15 12 14 33 20 12 23 17 17

Iron (Fe) µg/g dw 760 560 480 600 220 270 410 300 310 250 300 287 570 790 450 603 580 110 500 397 1,100 810 1,800 1,237 4,800 7,700 2,000 4,830 1,700 780 1,200 1,227

Lead (Pb) µg/g dw 0.850 0.540 0.520 0.637 0.140 0.220 0.210 0.190 0.190 0.170 0.200 0.187 0.400 0.600 0.300 0.433 0.400 0.0700 0.400 0.290 0.690 0.450 1.50 0.880 3.00 4.50 1.20 2.90 1.40 0.560 0.780 0.913

Manganese (Mn) µg/g dw 41 45 40 42 6.90 4.90 22 11 7.10 16 8.60 11 12 27 18 19 20 3.60 15 13 10 9.00 29 16 74 68 120 87 27 29 17 24

Mercury (Hg) µg/g dw 0.0190 0.0100 ###### 0.0123 0.0200 0.0210 0.0200 0.0203 0.0200 0.0280 0.0250 0.0243 <0.05 0.0300 0.0300 0.0367 0.0300 0.0300 <0.05 0.0367 0.0100 0.0200 0.0200 0.0167 0.500 0.500 0.100 0.367 0.0310 0.0700 0.0300 0.0437

Molybdenum (Mo) µg/g dw 0.230 0.170 0.150 0.183 0.320 0.260 0.260 0.280 0.140 0.130 0.140 0.137 <1 0.300 <0.2 0.500 0.200 <0.2 <1 0.467 0.210 0.330 0.410 0.317 1.10 1.40 <1 1.17 0.330 0.270 0.320 0.307

Nickel (Ni) µg/g dw 7.90 7.20 4.60 6.57 0.500 0.500 0.580 0.527 0.400 0.340 0.430 0.390 1.00 1.40 0.800 1.07 1.60 0.400 1.30 1.10 1.60 1.30 3.30 2.07 8.20 12 4.40 8.20 3.30 1.80 2.50 2.53

Selenium (Se) µg/g dw 3.90 2.90 3.20 3.33 3.90 6.20 7.00 5.70 5.10 5.10 4.20 4.80 9.00 12 14 12 7.70 12 12 11 8.20 19 6.00 11 36 42 7.10 28 4.10 5.50 13 7.53

Silver (Ag) µg/g dw 0.240 0.150 0.110 0.167 0.550 0.420 0.320 0.430 0.150 0.100 0.130 0.127 <0.1 0.190 0.0700 0.120 0.260 0.190 0.200 0.217 0.100 0.0900 0.220 0.137 1.30 1.00 0.300 0.867 0.180 0.110 0.140 0.143

Strontium (Sr) µg/g dw 260 280 240 260 221 138 122 160 32 9.00 71 37 24 75 9.00 36 230 53 72 118 412 15 92 173 18 20 24 21 138 15 24 59

Thallium (Tl) µg/g dw 0.100 0.0500 0.0340 0.0613 0.0800 0.0520 0.0500 0.0607 0.0300 0.0210 0.0240 0.0250 <0.5 <0.1 <0.1 0.233 <0.1 <0.1 <0.5 0.233 0.0700 0.0500 0.160 0.0933 0.200 0.200 <0.5 0.200 0.0740 0.0600 0.0600 0.0647

Tin (Sn) µg/g dw <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.5 <0.1 <0.1 0.233 <0.1 <0.1 <0.5 0.233 <0.1 <0.2 <0.2 <0.1 0.200 0.100 <0.5 0.150 0.0600 0.100 <0.1 0.0733

Titanium (Ti) µg/g dw 8.80 5.60 4.00 6.13 6.60 8.30 10 8.30 7.20 5.60 7.20 6.67 12 14 10 12 7.30 1.80 9.70 6.27 9.20 9.30 18 12 62 79 26 56 20 15 17 17

Uranium (U) µg/g dw 0.170 0.130 0.0900 0.130 0.0600 0.0490 0.0550 0.0547 0.0300 0.0210 0.0390 0.0300 0.110 0.170 0.0700 0.117 0.200 0.0300 0.140 0.123 0.0800 0.0900 0.150 0.107 0.590 0.660 0.310 0.520 0.180 0.120 0.150 0.150

Vanadium (V) µg/g dw 3.20 2.10 1.40 2.23 0.500 0.800 1.00 0.767 0.900 0.700 0.800 0.800 3.00 3.90 2.30 3.07 2.40 0.500 2.00 1.63 3.90 3.00 7.60 4.83 27 41 10 26 9.00 4.70 6.70 6.80

Zinc (Zn) µg/g dw 50 41 38 43 51 79 86 72 84 82 69 78 80 71 82 78 58 94 120 91 80 140 82 101 350 290 810 483 70 140 79 96

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

15-Sep-19 10-May-1816-Jul-19 15-Sep-19 8-Sep-1918-Jun-199-May-18 5-Aug-18

Units
Mine-exposed

Management Unit 4

RG_MIC2RG_SLMICPRG_MCIMCC RG_MCWA RG_MI16Analyte

Page 7 of 8



Table I.4: Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 2)

Mean 
(n = 3)

Mean
(n = 3)

Mean
(n = 3)

Mean
(n = 2)

% Moisture % 88 87 86 87 73 75 71 73 81 85 82 83 86 89 87 75 84 62 74 76 68 72 72 80 80 77 79 66 78 72

Aluminum (Al) µg/g dw 1,500 360 1,400 1,090 86 170 120 125 2,000 1,200 1,200 1,467 350 490 420 5,300 4,700 500 3,500 410 90 3,200 1,233 360 2,200 1,200 1,253 670 780 725

Antimony (Sb) µg/g dw <2 <1 <1 <1 <0.02 0.0200 0.0300 0.0233 0.100 0.0600 0.0600 0.0733 0.0400 0.0600 0.0500 <2 <1 <1 <1 0.0300 <0.02 0.120 0.0567 0.0400 0.110 0.0900 0.0800 0.0400 0.0500 0.0450

Arsenic (As) µg/g dw 2.00 1.50 2.40 1.97 0.760 0.720 0.900 0.793 2.20 1.80 2.20 2.07 0.950 2.60 1.78 2.00 1.30 0.600 1.30 1.50 0.160 0.600 0.753 0.790 1.60 1.50 1.30 0.990 1.60 1.30

Barium (Ba) µg/g dw 180 74 290 181 106 96 66 89 183 250 261 231 50 280 165 120 74 7.50 67 107 4.30 120 77 11 115 86 71 83 57 70

Beryllium (Be) µg/g dw <0.2 <0.1 <0.1 <0.1 <0.02 <0.02 <0.02 <0.02 0.0800 0.0400 0.0400 0.0533 <0.02 <0.02 <0.02 <0.2 0.100 <0.1 0.100 <0.02 <0.02 0.100 0.0467 0.0100 0.100 0.0500 0.0533 0.0200 0.0200 0.0200

Boron (B) µg/g dw <20 <10 <10 <10 <2 <2 <2 <2 4.00 2.00 3.00 3.00 <2 <5 <2 <20 <10 <10 <10 <2 <2 7.00 3.67 2.00 7.00 4.00 4.33 2.00 2.00 2.00

Cadmium (Cd) µg/g dw 0.900 1.30 0.600 0.933 1.30 0.360 0.490 0.717 2.00 0.810 1.30 1.37 0.770 0.440 0.605 1.20 0.800 0.300 0.767 0.660 0.460 1.70 0.940 0.810 1.10 0.720 0.877 0.760 0.920 0.840

Chromium (Cr) µg/g dw <10 <5 <5 <5 0.200 0.300 0.200 0.233 3.30 2.00 1.90 2.40 0.500 0.800 0.650 <10 7.00 <5 6.00 0.600 0.100 4.70 1.80 0.510 3.40 2.00 1.97 1.00 1.10 1.05

Cobalt (Co) µg/g dw 0.600 0.600 0.500 0.567 0.210 0.200 0.250 0.220 2.90 0.820 1.80 1.84 0.600 <0.5 0.550 2.00 1.00 0.200 1.07 1.20 0.240 1.00 0.813 0.250 1.10 0.840 0.730 0.670 0.640 0.655

Copper (Cu) µg/g dw 31 34 41 35 59 24 37 40 30 33 35 33 13 35 24 24 21 14 20 15 30 20 22 17 14 12 14 16 22 19

Iron (Fe) µg/g dw 820 230 1,000 683 120 140 130 130 1,100 660 650 803 200 270 235 2,300 1,800 220 1,440 360 110 1,100 523 210 1,300 760 757 380 360 370

Lead (Pb) µg/g dw 0.600 0.100 0.500 0.400 0.100 0.100 0.120 0.107 0.820 0.490 0.450 0.587 0.160 0.180 0.170 2.10 1.90 0.200 1.40 0.760 0.0800 1.30 0.713 0.170 1.20 0.640 0.670 0.360 0.370 0.365

Manganese (Mn) µg/g dw 16 6.00 10 11 22 19 27 23 27 54 11 31 25 9.50 17 160 39 9.00 69 120 23 160 101 55 200 230 162 85 67 76

Mercury (Hg) µg/g dw <0.1 <0.05 <0.05 <0.05 0.100 0.130 0.0500 0.0933 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 <0.1 <0.05 <0.05 <0.05 <0.01 0.0100 0.0200 0.0133 0.0130 0.0200 0.0100 0.0143 0.00900 0.0160 0.0125

Molybdenum (Mo) µg/g dw <2 <1 <1 <1 0.400 0.260 0.500 0.387 0.330 0.480 0.320 0.377 0.150 0.290 0.220 <2 <1 <1 <1 0.210 0.370 0.380 0.320 0.150 0.500 0.580 0.410 0.220 0.320 0.270

Nickel (Ni) µg/g dw 2.00 0.900 1.90 1.60 0.400 0.500 0.600 0.500 2.30 1.70 1.30 1.77 0.900 0.800 0.850 7.00 5.20 0.900 4.37 1.40 0.200 3.60 1.73 1.00 3.50 3.00 2.50 1.40 1.70 1.55

Selenium (Se) µg/g dw 11 18 9.60 13 15 12 17 15 13 14 13 13 4.50 8.30 6.40 15 27 12 18 9.10 42 26 26 28 30 24 27 17 12 15

Silver (Ag) µg/g dw 0.200 0.100 0.200 0.167 0.210 0.160 0.440 0.270 0.180 0.240 0.220 0.213 0.120 0.230 0.175 0.300 0.200 <0.1 0.200 0.270 0.140 0.160 0.190 0.130 0.130 0.0800 0.113 0.170 0.360 0.265

Strontium (Sr) µg/g dw 170 74 230 158 88 84 45 72 166 246 266 226 142 262 202 98 23 2.00 41 116 3.60 55 58 3.40 32 26 20 102 103 103

Thallium (Tl) µg/g dw <1 <0.5 <0.5 <0.5 0.0200 0.0200 0.0200 0.0200 0.0800 0.0600 0.0700 0.0700 0.0200 0.0400 0.0300 <1 <0.5 <0.5 <0.5 0.0300 0.0200 0.0900 0.0467 0.0210 0.0700 0.0400 0.0437 0.0280 0.0510 0.0395

Tin (Sn) µg/g dw <1 <0.5 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <1 <0.5 <0.5 <0.5 <0.1 <0.1 <0.2 <0.1 <0.05 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05

Titanium (Ti) µg/g dw 18 3.70 17 13 1.20 4.40 15 6.87 17 10 10 12 4.30 5.80 5.05 40 42 4.20 29 2.80 0.700 23 8.83 2.60 14 9.70 8.77 5.50 6.10 5.80

Uranium (U) µg/g dw 0.100 <0.05 0.140 0.0967 0.0200 0.0300 0.0300 0.0267 0.110 0.0900 0.0800 0.0933 0.0500 0.0700 0.0600 0.300 0.220 <0.05 0.190 0.0600 <0.01 0.280 0.117 0.0340 0.190 0.120 0.115 0.0670 0.0820 0.0745

Vanadium (V) µg/g dw 5.00 1.00 5.00 3.67 0.300 0.600 0.400 0.433 7.10 4.00 4.20 5.10 1.10 1.50 1.30 18 16 2.00 12 1.40 0.300 11 4.23 1.20 8.20 4.80 4.73 2.40 2.50 2.45

Zinc (Zn) µg/g dw 70 94 66 77 89 78 130 99 150 110 120 127 50 60 55 80 110 46 79 130 93 220 148 89 180 150 140 50 50 50

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

5-Sep-193-Aug-185-Aug-18 9-May-19 18-Jun-19 9-Sep-19 15-May-19 16-Jul-19

Analyte Units
Mine-exposed

Management Unit 4

RG_MIWW RG_AQU1
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Table I.5:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 85 87 87 86 84 88 82 85 85 82 87 85 72 86 84 80 88 86 88 87

Aluminum (Al) µg/g dw 2,100 950 1,500 1,520 270 400 220 297 2,800 720 1,900 1,807 1,000 2,400 2,200 1,867 5,200 4,400 3,400 4,333

Antimony (Sb) µg/g dw <2 <2 <0.2 <0.2 <0.02 <0.02 <0.02 <0.02 0.0500 <0.02 0.0400 0.0367 0.0300 0.0300 0.0400 0.0333 0.0400 0.0500 0.0400 0.0433

Arsenic (As) µg/g dw 3.00 2.00 1.20 2.07 0.610 1.10 0.660 0.790 1.50 0.800 2.80 1.70 0.590 1.60 1.30 1.16 1.30 1.20 1.30 1.27

Barium (Ba) µg/g dw 92 47 46 62 7.60 19 8.20 12 84 12 246 114 14 18 23 18 73 73 58 68

Beryllium (Be) µg/g dw <0.2 <0.2 0.0500 0.0500 <0.02 <0.02 <0.02 <0.02 0.110 0.0200 0.0600 0.0633 0.0300 0.0800 0.0600 0.0567 0.150 0.130 0.110 0.130

Boron (B) µg/g dw <20 <20 3.00 3.00 <5 <5 <2 <2 8.00 <5 7.00 6.67 2.00 5.00 4.00 3.67 8.00 6.00 6.00 6.67

Cadmium (Cd) µg/g dw 0.600 1.50 0.250 0.783 0.0800 0.150 0.0900 0.107 0.510 0.360 0.530 0.467 1.10 1.40 2.00 1.50 0.840 1.50 0.540 0.960

Chromium (Cr) µg/g dw <10 <10 2.00 2.00 0.600 0.700 0.400 0.567 3.80 1.00 2.60 2.47 1.10 3.00 2.40 2.17 6.00 5.10 4.30 5.13

Cobalt (Co) µg/g dw 2.20 1.70 0.650 1.52 <0.5 0.800 0.270 0.447 1.50 1.60 0.770 1.29 1.00 3.90 3.20 2.70 1.00 0.900 1.40 1.10

Copper (Cu) µg/g dw 18 25 8.40 17 12 14 11 12 33 15 50 33 60 26 23 36 16 21 18 18

Iron (Fe) µg/g dw 2,900 1,200 960 1,690 1,600 3,100 1,600 2,100 2,400 1,200 1,300 1,633 760 1,800 1,600 1,387 1,800 1,500 1,500 1,600

Lead (Pb) µg/g dw 1.40 0.300 0.600 0.767 0.160 0.220 0.100 0.160 1.30 0.300 0.560 0.720 0.300 0.590 0.690 0.527 1.50 1.40 1.30 1.40

Manganese (Mn) µg/g dw 180 110 42 111 17 48 22 29 52 35 37 41 73 109 73 85 37 37 36 37

Mercury (Hg) µg/g dw <0.1 <0.1 0.0500 0.0500 0.0400 0.0500 0.0300 0.0400 0.0300 0.0200 0.0200 0.0233 0.120 0.0900 0.0500 0.0867 0.0400 0.0500 0.0500 0.0467

Molybdenum (Mo) µg/g dw <2 <2 0.600 0.600 0.380 0.590 0.340 0.437 0.990 0.710 1.20 0.967 1.00 0.640 1.00 0.880 0.360 0.420 0.550 0.443

Nickel (Ni) µg/g dw 3.00 2.00 2.00 2.33 <0.5 0.700 0.300 0.433 2.50 0.700 2.40 1.87 0.700 1.50 1.40 1.20 2.00 1.90 1.70 1.87

Selenium (Se) µg/g dw 12 5.00 18 12 3.30 4.60 4.00 3.97 6.20 8.60 4.40 6.40 4.30 5.60 5.10 5.00 4.20 3.50 6.20 4.63

Silver (Ag) µg/g dw <0.2 0.200 0.0700 0.113 0.0800 0.0700 0.0500 0.0667 0.110 0.0400 0.190 0.113 0.220 0.100 0.130 0.150 0.0700 0.110 0.100 0.0933

Strontium (Sr) µg/g dw 140 210 22 124 5.80 7.10 5.80 6.23 125 8.40 520 218 7.80 12 7.40 9.07 25 43 46 38

Thallium (Tl) µg/g dw <1 <1 <0.1 <0.1 0.0100 0.0200 0.0100 0.0133 0.0900 0.0400 0.0900 0.0733 0.0300 0.0650 0.0700 0.0550 0.100 0.100 0.0600 0.0867

Tin (Sn) µg/g dw <1 <1 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.2 <0.2 <0.1 <0.1 <0.1 0.0600 <0.1 0.0600 <0.2 <0.2 <0.1 <0.1

Titanium (Ti) µg/g dw 17 9.00 19 15 2.30 2.90 1.60 2.27 15 7.00 11 11 10 17 20 16 45 39 28 37

Uranium (U) µg/g dw 0.100 <0.1 0.120 0.107 0.0300 0.0400 0.0200 0.0300 0.0800 0.0300 0.0900 0.0667 0.0200 0.0440 0.0800 0.0480 0.0900 0.0900 0.0800 0.0867

Vanadium (V) µg/g dw 5.00 2.00 4.70 3.90 0.800 1.20 0.700 0.900 5.80 1.50 3.90 3.73 2.00 4.30 4.50 3.60 11 9.50 8.10 9.53

Zinc (Zn) µg/g dw 200 70 110 127 83 110 82 92 89 99 76 88 150 210 230 197 110 110 110 110

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Analyte Units

9-May-19 16-Jun-195-Aug-18 7-May-19 18-Jun-19

Reference

Management Unit 5
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Table I.5:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 86 83 86 85 88 81 93 87 65 72 77 71 81 82 78 81 74 75 74 74 89 86 81 85 87 84 91 87

Aluminum (Al) µg/g dw 2,400 3,600 2,600 2,867 6,300 2,700 5,600 4,867 380 670 480 510 5,400 3,300 5,600 4,770 280 410 280 323 800 1,800 1,600 1,400 360 780 450 530

Antimony (Sb) µg/g dw 0.0200 0.0300 0.0300 0.0267 0.0400 0.0300 0.0600 0.0433 <0.2 <1 <1 0.733 0.200 <0.2 <1 0.467 0.0200 0.0200 0.0200 0.0200 <2 <2 <2 <2 <0.02 0.0300 0.0200 0.0233

Arsenic (As) µg/g dw 0.730 0.480 0.650 0.620 1.30 0.870 1.30 1.16 0.700 2.60 2.10 1.80 2.10 1.80 3.10 2.33 0.360 0.520 0.490 0.457 <1 2.00 2.00 1.67 1.30 0.870 1.50 1.22

Barium (Ba) µg/g dw 28 40 31 33 97 69 98 88 18 95 100 71 111 76 130 106 6.00 8.00 7.10 7.03 32 53 97 61 35 36 120 64

Beryllium (Be) µg/g dw 0.0600 0.0900 0.0700 0.0733 0.180 0.0800 0.180 0.147 <0.02 <0.1 <0.1 0.0733 0.180 0.120 0.300 0.200 0.0100 0.0100 <0.02 0.0100 <0.2 <0.2 <0.2 <0.2 <0.02 0.0300 <0.02 0.0233

Boron (B) µg/g dw <5 6.00 <5 5.33 11 4.00 11 8.67 <2 <10 <10 7.33 8.00 5.00 10 7.67 <1 <1 <2 <1 <20 <20 <20 <20 <5 <5 <5 <5

Cadmium (Cd) µg/g dw 0.660 1.20 1.60 1.15 0.880 0.620 0.730 0.743 1.10 0.700 0.300 0.700 0.900 0.920 1.10 0.973 0.150 0.110 0.120 0.127 <0.2 0.200 1.10 0.500 0.260 0.340 0.240 0.280

Chromium (Cr) µg/g dw 2.70 4.00 2.90 3.20 6.30 2.90 6.10 5.10 <1 <5 <5 3.67 8.00 5.00 11 8.00 0.510 0.680 0.500 0.563 <10 <10 <10 <10 0.600 1.30 0.800 0.900

Cobalt (Co) µg/g dw 0.600 0.600 0.700 0.633 0.790 0.540 1.00 0.777 0.440 2.20 0.700 1.11 2.00 2.80 3.00 2.60 0.250 0.420 0.320 0.330 0.600 1.40 1.70 1.23 0.600 0.600 <0.5 0.567

Copper (Cu) µg/g dw 16 20 20 19 26 24 20 23 22 9.00 14 15 11 14 14 13 19 22 35 25 11 12 41 21 15 12 22 16

Iron (Fe) µg/g dw 980 1,100 850 977 2,400 1,100 2,200 1,900 1,100 1,300 990 1,130 4,400 2,800 7,900 5,030 450 520 620 530 750 1,300 1,700 1,250 310 500 380 397

Lead (Pb) µg/g dw 0.770 1.00 0.720 0.830 2.30 1.00 2.40 1.90 0.440 0.600 0.500 0.513 3.80 2.40 4.90 3.70 0.260 0.380 0.460 0.367 0.400 0.700 0.600 0.567 0.170 0.410 0.170 0.250

Manganese (Mn) µg/g dw 17 19 17 18 50 36 51 46 74 340 200 205 160 160 130 150 19 35 19 24 67 52 130 83 35 54 41 43

Mercury (Hg) µg/g dw 0.0600 0.0400 0.0400 0.0467 0.0400 0.0500 0.0400 0.0433 0.130 <0.05 <0.05 0.0767 0.0300 0.0400 <0.05 0.0400 0.0280 0.0550 0.0300 0.0377 <0.1 <0.1 <0.1 <0.1 0.0700 0.100 0.0700 0.0800

Molybdenum (Mo) µg/g dw 0.210 0.350 0.270 0.277 0.480 0.390 0.660 0.510 0.500 <1 <1 0.833 0.600 0.500 2.00 1.03 0.280 0.300 0.510 0.363 <2 <2 <2 <2 0.320 0.350 0.270 0.313

Nickel (Ni) µg/g dw 1.40 1.60 1.00 1.33 2.70 1.30 2.80 2.27 0.800 3.80 1.10 1.90 6.00 4.50 8.10 6.20 0.450 0.580 0.500 0.510 1.00 3.00 2.00 2.00 0.600 0.900 0.900 0.800

Selenium (Se) µg/g dw 3.50 3.10 3.30 3.30 3.30 3.00 2.60 2.97 10 5.30 6.30 7.20 5.60 7.90 8.50 7.33 10 8.50 14 11 12 16 6.00 11 14 13 11 13

Silver (Ag) µg/g dw 0.120 0.130 0.130 0.127 0.160 0.130 0.160 0.150 0.0400 0.100 <0.1 0.0800 0.110 0.110 0.100 0.107 0.100 0.150 0.210 0.153 <0.2 <0.2 <0.2 <0.2 0.120 0.0900 0.160 0.123

Strontium (Sr) µg/g dw 11 11 12 11 78 65 69 71 10 110 92 71 120 52 70 81 3.60 3.10 4.00 3.57 18 45 220 94 30 25 90 48

Thallium (Tl) µg/g dw 0.0500 0.0800 0.0600 0.0633 0.120 0.0600 0.120 0.100 <0.1 <0.5 <0.5 0.367 0.200 0.100 <0.5 0.267 0.0210 0.0180 0.0200 0.0197 <1 <1 <1 <1 0.0200 0.0300 0.0300 0.0267

Tin (Sn) µg/g dw <0.2 <0.2 <0.2 <0.2 0.200 <0.1 0.200 0.167 <0.1 <0.5 <0.5 0.367 0.200 0.100 <0.5 0.267 <0.05 <0.05 <0.1 <0.05 <1 <1 <1 <1 <0.2 <0.2 <0.2 <0.2

Titanium (Ti) µg/g dw 33 40 38 37 45 22 45 37 4.40 6.60 6.50 5.83 41 29 47 39 3.20 5.30 2.80 3.77 8.00 19 12 13 4.80 12 4.60 7.13

Uranium (U) µg/g dw 0.0800 0.0600 0.0600 0.0667 0.160 0.0700 0.160 0.130 0.0400 0.310 0.100 0.150 0.600 0.300 1.30 0.733 0.0380 0.0340 0.0300 0.0340 <0.1 0.200 0.100 0.133 0.0400 0.0600 0.0400 0.0467

Vanadium (V) µg/g dw 5.20 7.40 5.30 5.97 13 6.00 12 10 1.70 3.00 2.00 2.23 21 13 25 20 1.10 1.60 1.20 1.30 3.00 6.00 4.00 4.33 1.10 2.30 1.40 1.60

Zinc (Zn) µg/g dw 99 110 98 102 78 100 87 88 190 76 71 112 110 150 100 120 99 95 130 108 90 90 80 87 86 92 83 87

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table I.5:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 85 86 85 85 77 87 87 84 86 79 84 83 79 84 87 83 90 88 77 85 83 72 80 78 84 85 79 83

Aluminum (Al) µg/g dw 840 2,800 3,100 2,247 2,400 5,700 5,600 4,570 460 410 720 530 1,400 1,200 420 1,010 190 230 460 293 1,200 10,500 480 4,060 2,200 1,400 2,200 1,933

Antimony (Sb) µg/g dw 0.0400 0.100 0.0900 0.0767 <1 0.200 <1 0.200 0.130 <0.02 0.0300 0.0600 <1 <1 <0.2 <0.2 0.0200 <0.1 0.0600 0.0400 <0.2 <1 <0.2 <0.2 0.0600 <0.1 0.0400 0.0500

Arsenic (As) µg/g dw 1.10 1.30 1.30 1.23 1.30 3.80 2.70 2.60 0.980 0.920 3.40 1.77 2.00 2.10 1.40 1.83 0.980 2.00 4.20 2.39 1.00 3.00 2.90 2.30 1.60 1.30 1.30 1.40

Barium (Ba) µg/g dw 33 56 58 49 170 158 120 149 7.90 8.50 97 38 230 58 23 104 57 37 120 71 32 120 12 55 54 31 50 45

Beryllium (Be) µg/g dw 0.0300 0.100 0.110 0.0800 <0.1 0.210 0.200 0.170 <0.02 <0.02 0.0300 0.0233 <0.1 <0.1 <0.02 <0.02 <0.02 <0.02 0.0200 0.0200 0.0400 0.400 0.0200 0.153 0.0900 0.0600 0.100 0.0833

Boron (B) µg/g dw <2 5.00 6.00 4.33 <10 10 10 10 <5 <5 <2 <2 <10 <10 <2 <2 <2 <50 <5 <2 2.00 20 <2 8.00 4.00 <50 <5 4.00

Cadmium (Cd) µg/g dw 0.120 0.250 0.300 0.223 1.00 2.70 2.10 1.93 0.0500 0.0400 0.130 0.0733 0.400 0.500 0.410 0.437 0.0600 0.170 0.220 0.150 0.250 0.800 0.140 0.397 1.20 1.30 1.30 1.27

Chromium (Cr) µg/g dw 1.50 4.80 5.20 3.83 <5 12 12 9.67 0.800 0.900 1.10 0.933 <5 <5 <1 <1 0.400 <5 0.900 0.650 2.00 15 <1 6.00 3.30 <5 3.40 3.35

Cobalt (Co) µg/g dw 0.490 0.800 0.940 0.743 1.60 2.40 2.10 2.03 <0.5 <0.5 0.520 0.507 1.70 1.50 1.00 1.40 0.470 <5 3.20 1.84 0.660 2.60 1.10 1.45 2.50 <5 3.20 2.85

Copper (Cu) µg/g dw 18 14 18 17 22 26 21 23 7.20 6.50 39 18 42 15 17 25 15 14 13 14 20 14 6.80 14 20 19 17 19

Iron (Fe) µg/g dw 550 1,700 2,200 1,483 2,800 6,000 4,900 4,570 620 520 830 657 1,700 2,200 790 1,560 430 2,600 4,200 2,410 950 8,300 990 3,410 3,100 1,900 2,800 2,600

Lead (Pb) µg/g dw 0.380 1.20 1.30 0.960 1.30 5.40 6.70 4.47 0.240 0.160 0.330 0.243 0.700 0.800 0.270 0.590 0.100 <0.5 0.350 0.225 0.530 5.80 0.290 2.21 1.10 0.800 1.10 1.00

Manganese (Mn) µg/g dw 24 33 40 32 250 200 140 197 48 32 110 63 330 560 200 363 260 490 1,790 847 28 160 15 68 59 44 46 50

Mercury (Hg) µg/g dw 0.0400 0.0500 0.0600 0.0500 <0.05 0.0500 0.0500 0.0500 0.0600 0.0500 0.0300 0.0467 <0.05 <0.05 0.0300 0.0300 0.0300 0.0600 0.0200 0.0367 0.0800 <0.05 0.0200 0.0400 0.0200 0.0300 0.0200 0.0233

Molybdenum (Mo) µg/g dw 0.370 0.690 0.720 0.593 <1 1.20 <1 1.07 0.380 0.260 0.650 0.430 <1 <1 0.200 0.200 1.00 <0.5 0.570 0.690 0.300 <1 <0.2 0.250 0.390 <0.5 0.390 0.390

Nickel (Ni) µg/g dw 1.40 3.00 3.40 2.60 2.50 6.90 6.50 5.30 0.600 0.500 1.30 0.800 2.00 3.60 1.60 2.40 1.30 <5 2.60 1.95 1.30 11 0.700 4.33 2.60 <5 2.60 2.60

Selenium (Se) µg/g dw 14 11 11 12 4.20 14 14 11 6.30 5.70 5.00 5.67 2.60 2.90 2.70 2.73 5.60 3.40 2.20 3.73 3.90 1.40 4.20 3.17 4.10 5.50 4.20 4.60

Silver (Ag) µg/g dw 0.120 0.0900 0.110 0.107 0.300 0.110 0.100 0.170 0.0400 0.0400 0.250 0.110 0.400 0.100 0.230 0.243 0.100 0.140 0.0900 0.110 0.100 0.100 0.150 0.117 0.0700 0.0500 0.0600 0.0600

Strontium (Sr) µg/g dw 24 31 34 30 120 26 24 57 40 63 858 320 140 45 14 66 10 9.00 85 35 8.80 83 3.70 32 20 16 17 18

Thallium (Tl) µg/g dw 0.0300 0.0800 0.0900 0.0667 <0.5 0.200 <0.5 0.200 0.0100 0.0100 0.0400 0.0200 <0.5 <0.5 <0.1 <0.1 0.0100 <0.1 0.0400 0.0250 <0.1 <0.5 <0.1 <0.1 0.0600 <0.1 0.0700 0.0650

Tin (Sn) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.5 0.200 <0.5 0.200 <0.2 <0.2 <0.1 <0.1 <0.5 <0.5 <0.1 <0.1 <0.1 <2 <0.2 <0.1 <0.1 <0.5 <0.1 <0.1 <0.1 <2 <0.2 <0.1

Titanium (Ti) µg/g dw 8.00 22 21 17 18 38 45 34 4.60 3.90 7.10 5.20 15 14 6.20 12 1.50 <5 3.40 2.45 11 74 5.60 30 14 13 15 14

Uranium (U) µg/g dw 0.0800 0.320 0.360 0.253 0.120 0.440 0.360 0.307 0.0400 0.0300 0.0400 0.0367 <0.05 <0.05 0.0100 0.0100 0.0500 <0.1 0.0900 0.0700 0.0200 0.420 <0.01 0.150 0.130 0.100 0.120 0.117

Vanadium (V) µg/g dw 3.20 10 11 8.07 9.00 21 21 17 1.40 1.40 2.10 1.63 5.00 5.00 1.80 3.93 0.700 1.00 2.40 1.37 3.50 29 1.30 11 5.60 4.00 6.00 5.20

Zinc (Zn) µg/g dw 81 84 91 85 68 190 150 136 77 71 88 79 99 100 83 94 190 110 61 120 90 77 160 109 160 200 160 173

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table I.5:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 82 83 81 82 78 73 82 78 80 80 79 80 83 81 83 82 83 84 84 84 87 89 85 87 84 85 86 85

Aluminum (Al) µg/g dw 520 1,900 540 987 89 100 190 126 1,100 230 120 483 230 320 170 240 87 190 240 172 330 1,000 70 467 1,300 870 1,900 1,357

Antimony (Sb) µg/g dw 0.0300 0.0600 0.0400 0.0433 <0.01 <0.01 0.0100 0.0100 <1 <1 <0.2 <0.2 0.0600 0.0300 0.0800 0.0567 0.0200 0.0300 0.0300 0.0267 <2 <0.2 <1 <0.2 0.0600 0.0300 0.0600 0.0500

Arsenic (As) µg/g dw 0.720 2.30 1.60 1.54 0.680 0.360 0.710 0.583 2.10 1.10 0.700 1.30 3.80 1.90 1.60 2.43 0.660 1.10 1.40 1.05 5.00 2.30 10 5.77 1.90 2.00 1.80 1.90

Barium (Ba) µg/g dw 37 126 49 71 6.80 12 12 10 160 3.60 3.50 56 87 99 23 70 26 18 48 31 120 166 12 99 84 112 88 95

Beryllium (Be) µg/g dw 0.0200 0.0800 0.0200 0.0400 <0.01 <0.01 <0.01 <0.01 <0.1 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.01 <0.01 <0.2 0.0300 <0.1 0.0300 0.0500 0.0300 0.0800 0.0533

Boron (B) µg/g dw <2 3.00 <2 2.33 <1 <1 <1 <1 <10 <10 <2 <2 <2 <2 <2 <2 <1 <2 <1 <1 <20 <2 <10 <2 <5 <2 <5 <2

Cadmium (Cd) µg/g dw 0.890 0.530 0.370 0.597 0.370 0.510 0.380 0.420 0.600 0.400 0.710 0.570 0.260 0.330 0.270 0.287 0.0800 0.150 0.220 0.150 0.600 0.900 0.700 0.733 2.30 1.70 3.20 2.40

Chromium (Cr) µg/g dw 0.800 2.80 1.00 1.53 0.170 0.180 0.280 0.210 <5 <5 <1 <1 0.500 0.600 0.400 0.500 0.230 0.400 0.570 0.400 <10 2.00 <5 2.00 3.40 2.00 4.10 3.17

Cobalt (Co) µg/g dw 5.20 2.80 1.70 3.23 0.230 0.260 0.280 0.257 3.60 0.600 0.770 1.66 1.20 0.880 0.910 1.00 0.140 0.400 0.360 0.300 1.40 1.80 2.40 1.87 1.30 1.00 1.30 1.20

Copper (Cu) µg/g dw 15 37 24 25 16 19 18 18 26 19 17 21 27 25 14 22 15 13 17 15 28 32 27 29 31 27 16 25

Iron (Fe) µg/g dw 740 1,600 430 923 200 180 210 197 1,200 240 150 530 740 520 690 650 130 210 290 210 1,300 1,300 750 1,120 1,000 630 1,400 1,010

Lead (Pb) µg/g dw 0.240 1.20 0.310 0.583 0.0600 0.0800 0.100 0.0800 0.600 0.100 0.0600 0.253 0.220 0.290 0.180 0.230 0.0600 0.130 0.170 0.120 <0.2 0.500 0.300 0.333 0.800 0.440 1.20 0.813

Manganese (Mn) µg/g dw 31 51 19 34 16 25 15 19 72 22 15 36 14 14 26 18 10 15 19 15 59 87 31 59 240 35 100 125

Mercury (Hg) µg/g dw 0.0400 0.0300 0.0200 0.0300 0.0520 0.0790 0.0620 0.0643 <0.05 <0.05 0.0400 0.0400 0.0200 0.0100 0.0200 0.0167 0.0360 0.0300 0.0370 0.0343 <0.1 0.0500 0.0800 0.0650 0.0200 0.0300 0.0300 0.0267

Molybdenum (Mo) µg/g dw 0.240 0.330 0.200 0.257 0.160 0.270 0.250 0.227 <1 <1 <0.2 <0.2 0.250 0.220 0.170 0.213 0.170 0.200 0.220 0.197 <2 0.400 <1 0.400 0.560 0.430 0.550 0.513

Nickel (Ni) µg/g dw 0.700 2.20 1.00 1.30 0.280 0.270 0.370 0.307 1.90 0.600 0.300 0.933 0.700 0.700 0.600 0.667 0.340 0.700 0.660 0.567 1.00 1.50 1.10 1.20 2.30 1.20 2.30 1.93

Selenium (Se) µg/g dw 5.40 3.70 5.20 4.77 3.20 3.40 4.00 3.53 16 12 14 14 39 28 38 35 13 20 16 16 9.00 9.40 18 12 8.60 11 8.80 9.47

Silver (Ag) µg/g dw 0.0700 0.200 0.120 0.130 0.100 0.0800 0.110 0.0967 0.100 <0.1 0.0700 0.0800 0.400 0.120 0.110 0.210 0.0800 0.0900 0.0900 0.0867 <0.2 0.200 <0.1 0.133 0.0700 0.170 0.0800 0.107

Strontium (Sr) µg/g dw 7.70 108 54 57 4.50 5.20 5.00 4.90 130 2.00 3.40 45 81 88 24 64 30 23 48 34 42 78 5.00 42 22 57 34 38

Thallium (Tl) µg/g dw 0.0200 0.0600 0.0200 0.0333 0.005 0.00700 0.00800 0.00667 <0.5 <0.5 <0.1 <0.1 0.0600 0.0900 0.0600 0.0700 0.0170 0.0100 0.0290 0.0187 <1 <0.1 <0.5 <0.1 0.0400 0.0400 0.0600 0.0467

Tin (Sn) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <1 <0.1 <0.5 <0.1 <0.2 <0.1 <0.2 <0.1

Titanium (Ti) µg/g dw 5.10 19 4.40 9.50 1.10 1.10 1.80 1.33 14 4.30 2.10 6.80 2.20 3.20 1.80 2.40 1.30 2.90 3.20 2.47 4.00 9.20 1.00 4.73 10 6.80 17 11

Uranium (U) µg/g dw 0.0700 0.0900 0.0400 0.0667 0.0140 0.00800 0.0150 0.0123 0.170 <0.05 0.0200 0.0700 0.0300 0.0400 0.0300 0.0333 0.0190 0.0300 0.0440 0.0310 <0.1 0.100 <0.05 0.0667 0.160 0.0600 0.140 0.120

Vanadium (V) µg/g dw 1.20 4.50 2.10 2.60 0.300 0.200 0.400 0.300 4.00 <1 0.400 1.60 0.800 1.00 0.700 0.833 0.300 0.700 0.900 0.633 <2 3.40 <1 1.80 4.30 2.80 6.20 4.43

Zinc (Zn) µg/g dw 120 81 76 92 120 140 120 127 110 75 89 91 240 180 210 210 82 85 85 84 310 89 750 383 160 120 170 150

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table I.5:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019

RG_EROL

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

Mean 
(n = 3)

% Moisture % 84 80 82 82 87 85 88 87 83 84 83 83 86 86 94 89 86 84 86 85 81 85 84 83

Aluminum (Al) µg/g dw 380 570 630 527 770 350 980 700 380 260 130 257 520 420 440 460 250 360 300 303 810 780 990 860

Antimony (Sb) µg/g dw 0.0300 0.0200 0.0200 0.0233 0.0300 0.0200 0.0400 0.0300 <1 <1 <1 <1 0.0400 0.0300 0.0200 0.0300 0.0400 0.0300 <0.02 0.0300 <1 <0.2 <0.2 <0.2

Arsenic (As) µg/g dw 2.80 2.10 1.80 2.23 1.70 1.60 1.30 1.53 1.90 2.40 2.50 2.27 3.10 1.60 1.70 2.13 1.10 1.20 1.60 1.30 1.40 3.10 3.40 2.63

Barium (Ba) µg/g dw 248 157 100 168 286 295 200 260 320 290 290 300 268 252 321 280 48 38 48 45 81 150 54 95

Beryllium (Be) µg/g dw <0.02 0.0200 0.0200 0.0200 0.0300 <0.02 0.0400 0.0300 <0.1 <0.1 <0.1 <0.1 0.0200 0.0200 0.0200 0.0200 <0.02 <0.02 <0.02 <0.02 <0.1 0.0300 0.0400 0.0350

Boron (B) µg/g dw <2 <2 <5 <2 2.00 <2 <5 2.00 <10 <10 <10 <10 1.00 1.00 1.00 1.00 <2 <2 <2 <2 <10 <2 3.00 2.50

Cadmium (Cd) µg/g dw 0.530 0.500 0.890 0.640 0.240 0.310 0.260 0.270 0.100 0.200 0.200 0.167 0.150 0.220 0.180 0.183 0.0500 0.160 0.0500 0.0867 0.800 0.660 0.550 0.670

Chromium (Cr) µg/g dw 0.900 1.20 1.40 1.17 1.30 0.600 1.70 1.20 <5 <5 <5 <5 1.70 1.10 1.20 1.33 0.500 1.60 0.500 0.867 <5 2.00 2.00 2.00

Cobalt (Co) µg/g dw 0.560 0.390 0.600 0.517 0.640 0.280 0.700 0.540 0.500 0.500 0.400 0.467 0.640 0.520 0.590 0.583 0.360 0.380 0.420 0.387 0.900 0.640 0.790 0.777

Copper (Cu) µg/g dw 38 29 29 32 26 30 21 26 43 35 38 39 30 29 36 32 12 8.90 8.60 10 26 51 16 31

Iron (Fe) µg/g dw 320 330 360 337 1,100 330 1,000 810 560 360 180 367 1,100 570 440 703 980 840 1,100 973 870 1,100 6,100 2,690

Lead (Pb) µg/g dw 0.160 0.230 0.230 0.207 0.380 0.170 0.540 0.363 0.400 0.200 0.100 0.233 0.480 0.300 0.370 0.383 0.150 0.260 0.150 0.187 0.600 0.350 0.500 0.483

Manganese (Mn) µg/g dw 150 29 28 69 66 13 48 42 39 32 31 34 140 67 65 91 340 200 260 267 120 120 230 157

Mercury (Hg) µg/g dw 0.0300 0.0300 0.0400 0.0333 0.0400 0.0200 0.0300 0.0300 <0.05 <0.05 <0.05 <0.05 0.0260 0.0230 0.0260 0.0250 0.0400 0.0300 0.0300 0.0333 <0.05 0.0400 0.0700 0.0500

Molybdenum (Mo) µg/g dw 0.240 0.210 0.340 0.263 0.410 0.330 0.360 0.367 <1 <1 <1 <1 0.500 0.540 0.600 0.547 0.780 0.530 1.10 0.803 <1 0.500 0.900 0.700

Nickel (Ni) µg/g dw 0.900 0.800 0.800 0.833 1.00 0.600 1.40 1.00 0.800 0.700 <0.5 0.667 0.810 0.620 0.650 0.693 0.400 0.800 0.600 0.600 1.50 1.20 2.00 1.57

Selenium (Se) µg/g dw 11 8.80 13 11 4.00 4.20 4.00 4.07 5.20 7.40 6.70 6.43 8.10 8.50 6.30 7.63 11 7.70 8.80 9.17 8.70 6.90 5.40 7.00

Silver (Ag) µg/g dw 0.290 0.270 0.280 0.280 0.150 0.150 0.160 0.153 0.300 0.200 0.300 0.267 0.280 0.220 0.270 0.257 0.100 0.0700 0.0600 0.0767 0.200 0.270 0.190 0.220

Strontium (Sr) µg/g dw 139 106 66 104 135 129 59 108 340 290 270 300 221 203 258 227 40 70 67 59 39 110 31 60

Thallium (Tl) µg/g dw 0.0500 0.0500 0.0400 0.0467 0.0300 0.0200 0.0400 0.0300 <0.5 <0.5 <0.5 <0.5 0.0280 0.0270 0.0300 0.0283 <0.01 0.0100 0.0100 0.0100 <0.5 <0.1 <0.1 <0.1

Tin (Sn) µg/g dw <0.1 <0.1 <0.2 <0.1 <0.1 0.100 <0.2 0.100 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1 <0.1

Titanium (Ti) µg/g dw 4.10 6.00 5.80 5.30 6.70 3.40 8.80 6.30 6.30 3.30 1.60 3.73 4.10 4.10 4.50 4.23 2.80 4.60 3.40 3.60 8.00 10 11 9.67

Uranium (U) µg/g dw 0.0500 0.0400 0.0400 0.0433 0.0600 0.0400 0.0700 0.0567 0.0500 <0.05 <0.05 0.0500 0.0660 0.0780 0.0470 0.0637 0.0500 0.190 0.0700 0.103 0.110 0.0600 0.160 0.110

Vanadium (V) µg/g dw 1.20 1.90 2.00 1.70 2.70 1.00 3.30 2.33 <1 <1 <1 <1 2.20 1.30 1.30 1.60 0.800 1.40 0.900 1.03 3.00 2.40 3.30 2.90

Zinc (Zn) µg/g dw 72 58 89 73 69 65 70 68 65 60 64 63 120 110 84 105 90 73 72 78 110 74 100 95

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).

Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).

Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).

Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

6-May-18

RG_DOMRS

17-May-19 10-Sep-1915-Jun-19 8-Sep-19

Analyte Units

Management Unit 5

Mine-exposed
RG_EROL

6-May-18

RG_ERMO
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Mean
(n = 3)

Mean
(n = 3)

Mean
(n = 3)

Mean 
(n = 3)

% Moisture % 86 88 87 87 89 89 68 82 85 86 84 85 82 77 84 81

Aluminum (Al) µg/g dw 480 670 850 667 130 420 11 187 490 510 820 607 420 94 140 218

Antimony (Sb) µg/g dw 0.0400 0.0500 0.0300 0.0400 0.100 0.0400 <0.01 0.0500 <0.02 0.0200 0.0300 0.0233 <0.02 <0.02 <0.02 <0.02

Arsenic (As) µg/g dw 1.10 1.20 1.40 1.23 2.70 3.00 0.620 2.11 1.50 1.30 1.80 1.53 1.30 0.620 1.40 1.11

Barium (Ba) µg/g dw 14 15 36 22 86 135 2.20 74 70 73 102 82 30 2.90 44 26

Beryllium (Be) µg/g dw <0.02 0.0200 0.0400 0.0267 <0.02 <0.02 <0.01 <0.01 <0.02 <0.02 0.0300 0.0233 0.0200 <0.02 <0.02 0.0200

Boron (B) µg/g dw <2 <2 <2 <2 <2 <2 <1 <1 <2 <2 1.00 1.00 <2 <2 <2 <2

Cadmium (Cd) µg/g dw 0.120 0.130 0.170 0.140 0.150 0.190 1.00 0.447 0.400 0.320 0.230 0.317 0.130 0.170 0.360 0.220

Chromium (Cr) µg/g dw 0.900 1.20 1.50 1.20 3.00 4.20 0.170 2.46 1.40 1.40 2.10 1.63 0.600 0.200 0.400 0.400

Cobalt (Co) µg/g dw 0.420 0.360 0.540 0.440 0.250 0.330 0.0600 0.213 0.310 0.320 0.380 0.337 0.230 0.160 0.250 0.213

Copper (Cu) µg/g dw 18 17 25 20 65 69 25 53 44 39 55 46 30 29 46 35

Iron (Fe) µg/g dw 380 540 690 537 400 240 58 233 270 290 460 340 360 280 230 290

Lead (Pb) µg/g dw 0.240 0.310 0.450 0.333 0.150 1.20 0.0200 0.457 0.380 0.450 0.610 0.480 0.420 0.0900 0.140 0.217

Manganese (Mn) µg/g dw 9.00 9.50 10 9.50 3.20 10 30 14 13 21 28 21 30 62 53 48

Mercury (Hg) µg/g dw 0.0600 0.0400 0.0400 0.0467 0.0200 0.0300 0.0830 0.0443 0.0300 0.0300 0.0250 0.0283 0.0700 0.0700 0.0500 0.0633

Molybdenum (Mo) µg/g dw 0.170 0.210 0.350 0.243 0.350 0.480 0.190 0.340 0.250 0.290 0.320 0.287 0.440 0.240 0.520 0.400

Nickel (Ni) µg/g dw 0.400 0.500 0.700 0.533 0.300 0.600 0.0500 0.317 0.400 0.500 0.690 0.530 0.600 0.300 0.300 0.400

Selenium (Se) µg/g dw 5.50 5.10 5.50 5.37 4.00 3.50 2.80 3.43 2.70 3.20 2.80 2.90 2.80 3.40 4.20 3.47

Silver (Ag) µg/g dw 0.0800 0.0800 0.120 0.0933 0.310 0.340 0.0300 0.227 0.300 0.280 0.360 0.313 0.110 0.0900 0.220 0.140

Strontium (Sr) µg/g dw 7.70 9.10 22 13 50 76 2.10 43 52 48 75 58 23 1.10 35 20

Thallium (Tl) µg/g dw 0.0200 0.0200 0.0300 0.0233 0.0400 0.0600 0.100 0.0667 0.0600 0.0600 0.0740 0.0647 0.0500 0.0300 0.0500 0.0433

Tin (Sn) µg/g dw <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.1 <0.1 0.0500 0.0500 <0.1 <0.1 <0.1 <0.1

Titanium (Ti) µg/g dw 8.40 12 15 12 2.30 7.00 0.200 3.17 8.40 9.80 12 10 8.40 2.90 3.40 4.90

Uranium (U) µg/g dw 0.0400 0.0400 0.0700 0.0500 0.0200 0.0300 <0.005 0.0183 0.0300 0.0400 0.0510 0.0403 0.0400 0.0100 0.0400 0.0300

Vanadium (V) µg/g dw 1.20 1.70 2.00 1.63 0.300 1.00 <0.1 0.467 1.00 1.20 1.80 1.33 0.900 0.600 0.400 0.633

Zinc (Zn) µg/g dw 89 82 78 83 80 79 110 90 59 84 59 67 70 94 110 91

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Mass é et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).
Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference. 

Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

Table I.6:  Chemistry Data for Benthic Invertebrate Tissues Collected from Reference Lentic Areas Outside of MUs 1 to 6, 2019

Analyte Units RG_FLA1

Outside of Management Units 1 to 6

9-Sep-19 15-May-19 20-May-19

RG_FLOX RG_FL17

5-Sep-19

Reference



Sample Date
Specific 

Conductance 

(µS/cm) a

Total Selenium 
(µg/L)

Sample Date
Selenium 

Concentration 
(µg/g dw)

2018 8-May-18 220 0.228 8-May-18 8.60
2018 8-May-18 220 0.228 8-May-18 6.60
2018 8-May-18 220 0.228 8-May-18 6.50
2019 16-Jul-19 342 b 1.41 16-Jul-19 5.80
2019 16-Jul-19 342 b 1.41 16-Jul-19 6.20
2019 16-Jul-19 342 b 1.41 16-Jul-19 5.00
2019 11-Sep-19 341 1.83 11-Sep-19 9.90
2019 11-Sep-19 341 1.83 11-Sep-19 12
2019 11-Sep-19 341 1.83 11-Sep-19 10
2018 11-May-18 365 0.153 11-May-18 1.80
2018 11-May-18 365 0.153 11-May-18 1.10
2018 11-May-18 365 0.153 11-May-18 3.20
2018 31-Jul-18 328 0.125 31-Jul-18 0.800
2018 31-Jul-18 328 0.125 31-Jul-18 1.00
2018 31-Jul-18 328 0.125 31-Jul-18 1.20
2018 30-Jul-18 418 16 30-Jul-18 18
2018 30-Jul-18 418 16 30-Jul-18 15
2018 30-Jul-18 418 16 30-Jul-18 14
2019 17-Jun-19 271 4.77 17-Jun-19 7.60
2019 17-Jun-19 271 4.77 17-Jun-19 8.90
2019 17-Jun-19 271 4.77 17-Jun-19 8.10
2018 26-Jul-18 621 2.67 26-Jul-18 20
2018 26-Jul-18 621 2.67 26-Jul-18 16
2018 26-Jul-18 621 2.67 26-Jul-18 17
2019 17-Jun-19 784 1.77 17-Jun-19 14
2019 17-Jun-19 784 1.77 17-Jun-19 18
2019 17-Jun-19 784 1.77 17-Jun-19 20
2018 8-May-18 1,151 0.0600 8-May-18 2.60
2018 8-May-18 1,151 0.0600 8-May-18 3.90
2018 8-May-18 1,151 0.0600 8-May-18 5.20
2018 27-Jul-18 1,201 0.0870 27-Jul-18 1.40
2018 27-Jul-18 1,201 0.0870 27-Jul-18 2.30
2018 27-Jul-18 1,201 0.0870 27-Jul-18 5.20
2019 17-Jun-19 1,063 1.97 17-Jun-19 2.30
2019 17-Jun-19 1,063 1.97 17-Jun-19 6.00
2019 17-Jun-19 1,063 1.97 17-Jun-19 4.30
2018 29-Jul-18 697 8.95 29-Jul-18 19
2018 29-Jul-18 697 8.95 29-Jul-18 20
2018 29-Jul-18 697 8.95 29-Jul-18 25
2018 11-May-18 361 0.731 11-May-18 2.00
2018 11-May-18 361 0.731 11-May-18 3.60
2018 11-May-18 361 0.731 11-May-18 4.00
2018 9-May-18 381 0.355 9-May-18 1.50
2018 9-May-18 381 0.355 9-May-18 6.00
2018 9-May-18 381 0.355 9-May-18 1.10
2018 29-Jul-18 415 <0.50 29-Jul-18 1.40
2018 29-Jul-18 415 <0.50 29-Jul-18 2.10
2018 29-Jul-18 415 <0.50 29-Jul-18 1.60
2018 29-Jul-18 466 0.638 29-Jul-18 2.00
2018 29-Jul-18 466 0.638 29-Jul-18 8.90
2018 29-Jul-18 466 0.638 29-Jul-18 9.80
2019 13-Jun-19 680 41 13-Jun-19 18
2019 13-Jun-19 680 41 13-Jun-19 13
2019 13-Jun-19 680 41 13-Jun-19 24
2018 30-Jul-18 332 1.26 30-Jul-18 12
2018 30-Jul-18 332 1.26 30-Jul-18 11
2018 30-Jul-18 332 1.26 30-Jul-18 10
2018 5-May-18 369 0.274 5-May-18 1.70
2018 5-May-18 369 0.274 5-May-18 1.90
2018 5-May-18 369 0.274 5-May-18 2.30
2018 29-Jul-18 269 0.209 29-Jul-18 3.10
2018 29-Jul-18 269 0.209 29-Jul-18 1.70
2018 29-Jul-18 269 0.209 29-Jul-18 3.30
2019 13-Jun-19 311 0.161 13-Jun-19 1.80
2019 13-Jun-19 311 0.161 13-Jun-19 2.40
2019 13-Jun-19 311 0.161 13-Jun-19 2.00
2019 8-May-19 440 0.0740 8-May-19 1.40
2019 8-May-19 440 0.0740 8-May-19 1.30
2019 8-May-19 440 0.0740 8-May-19 1.90

RG_HE27

RG_FO10

RG_SFRR

RG_FOXCF

RG_FRWUCH

RG_FWDEC

RG_LPLML

RG_FOFR2W

RG_FO15

MU2 Reference

RG_FO15B

Invertebrate Tissue Chemistry

RG_UPBEC

Table I.7:  Details for Concurrent, Co-located Water and Benthic Invertebrate Tissue Chemistry Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

Year

Water Quality

Reference

RG_LML

RG_SDRCKW

RG_UPGHC

Lentic Area ID

MU1

Management 
Unit

Exposure 
Type

RG_FRSCW

Mine-
exposed
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Sample Date
Specific 

Conductance 

(µS/cm) a

Total Selenium 
(µg/L)

Sample Date
Selenium 

Concentration 
(µg/g dw)

Invertebrate Tissue Chemistry

Table I.7:  Details for Concurrent, Co-located Water and Benthic Invertebrate Tissue Chemistry Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

Year

Water Quality

Lentic Area ID
Management 

Unit
Exposure 

Type

2019 14-May-19 330 0.110 14-May-19 2.50
2019 14-May-19 330 0.110 14-May-19 1.50
2019 14-May-19 330 0.110 14-May-19 1.20
2018 6-May-18 381 0.344 6-May-18 7.20
2018 6-May-18 381 0.344 6-May-18 5.20
2018 6-May-18 381 0.344 6-May-18 5.60
2019 14-May-19 409 0.728 14-May-19 3.80
2019 14-May-19 409 0.728 14-May-19 7.40
2019 14-May-19 409 0.728 14-May-19 4.40
2019 15-Jun-19 405 1.18 15-Jun-19 9.70
2019 15-Jun-19 405 1.18 15-Jun-19 12
2019 15-Jun-19 405 1.18 15-Jun-19 14
2018 14-May-18 446 1.16 11-May-18 4.50
2018 14-May-18 446 1.16 11-May-18 2.60
2018 14-May-18 446 1.16 11-May-18 3.30
2019 15-Jun-19 581 0.800 15-Jun-19 9.70
2019 15-Jun-19 581 0.800 15-Jun-19 7.20
2019 15-Jun-19 581 0.800 15-Jun-19 4.90
2018 30-Jul-18 670 d 0.681 30-Jul-18 8.20
2018 30-Jul-18 670 d 0.681 30-Jul-18 9.20
2018 30-Jul-18 670 d 0.681 30-Jul-18 9.50
2018 3-Aug-18 396 0.304 3-Aug-18 10
2018 3-Aug-18 396 0.304 3-Aug-18 6.30
2018 3-Aug-18 396 0.304 3-Aug-18 2.70
2019 13-May-19 507 0.298 13-May-19 7.60
2019 13-May-19 507 0.298 13-May-19 5.30
2019 13-May-19 507 0.298 13-May-19 3.60
2019 15-Jun-19 531 0.317 15-Jun-19 5.40
2019 15-Jun-19 531 0.317 15-Jun-19 4.50
2019 15-Jun-19 531 0.317 15-Jun-19 11
2019 9-Sep-19 431 0.291 9-Sep-19 4.00
2019 9-Sep-19 431 0.291 9-Sep-19 3.60
2019 9-Sep-19 431 0.291 9-Sep-19 3.30
2018 6-May-18 581 0.200 6-May-18 3.30
2018 6-May-18 581 0.200 6-May-18 3.50
2018 6-May-18 581 0.200 6-May-18 3.20
2018 31-Jul-18 439 0.253 31-Jul-18 3.00
2018 31-Jul-18 439 0.253 31-Jul-18 3.40
2018 31-Jul-18 439 0.253 31-Jul-18 1.50
2019 15-Jun-19 397 0.220 15-Jun-19 2.20
2019 15-Jun-19 397 0.220 15-Jun-19 2.40
2019 15-Jun-19 397 0.220 15-Jun-19 3.10
2018 14-May-18 355 0.140 13-May-18 5.30
2018 14-May-18 355 0.140 13-May-18 11
2018 14-May-18 355 0.140 13-May-18 2.00
2018 10-May-18 534 0.108 10-May-18 2.70
2018 10-May-18 534 0.108 10-May-18 3.80
2018 10-May-18 534 0.108 10-May-18 3.10
2018 30-Jul-18 454 0.116 3-Aug-18 2.00
2018 30-Jul-18 454 0.116 3-Aug-18 1.00
2018 30-Jul-18 454 0.116 3-Aug-18 1.90
2018 2-May-18 383 0.183 2-May-18 2.10
2018 2-May-18 383 0.183 2-May-18 1.40
2018 2-May-18 383 0.183 2-May-18 1.50
2018 2-May-18 392 0.409 2-May-18 1.60
2018 2-May-18 392 0.409 2-May-18 1.40
2018 2-May-18 392 0.409 2-May-18 1.90
2018 1-Aug-18 425 0.185 1-Aug-18 <0.5
2018 1-Aug-18 425 0.185 1-Aug-18 0.700
2018 1-Aug-18 425 0.185 1-Aug-18 0.730
2019 8-May-19 566 0.132 8-May-19 0.500
2019 8-May-19 566 0.132 8-May-19 0.570
2019 8-May-19 566 0.132 8-May-19 0.640
2019 12-Jun-19 459 0.197 12-Jun-19 0.240
2019 12-Jun-19 459 0.197 12-Jun-19 1.50
2019 12-Jun-19 459 0.197 12-Jun-19 1.50
2018 2-May-18 370 0.183 2-May-18 2.10
2018 2-May-18 370 0.183 2-May-18 4.80
2018 5-Aug-18 370 0.320 5-Aug-18 5.40
2018 5-Aug-18 289 0.320 5-Aug-18 3.00
2018 5-Aug-18 289 0.320 5-Aug-18 3.20
2019 12-Jun-19 312 0.311 12-Jun-19 7.20
2019 12-Jun-19 312 0.311 12-Jun-19 5.10
2019 12-Jun-19 312 0.311 12-Jun-19 4.80
2019 9-May-19 158 0.122 9-May-19 1.20
2019 9-May-19 158 0.122 9-May-19 1.00
2019 9-May-19 158 0.122 9-May-19 3.40

RG_REFF

RG_WPEF

RG_TPW

RG_GHSCW c

Mine-
exposed

RG_EROU

Reference

RG_GARD

RG_WWER

RG_GHWTC

RG_LCHOB

MU3

RG_GLML

RG_ERUP

MU4 Reference

RG_GLMS

RG_GRLK
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Sample Date
Specific 

Conductance 

(µS/cm) a

Total Selenium 
(µg/L)

Sample Date
Selenium 

Concentration 
(µg/g dw)

Invertebrate Tissue Chemistry

Table I.7:  Details for Concurrent, Co-located Water and Benthic Invertebrate Tissue Chemistry Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

Year

Water Quality

Lentic Area ID
Management 

Unit
Exposure 

Type

2018 5-Aug-18 537 0.783 5-Aug-18 4.60
2018 5-Aug-18 537 0.783 5-Aug-18 10
2018 5-Aug-18 537 0.783 5-Aug-18 17
2019 16-Jul-19 547 0.601 16-Jul-19 19
2019 16-Jul-19 547 0.601 16-Jul-19 11
2019 16-Jul-19 547 0.601 16-Jul-19 11
2019 8-Sep-19 547 0.702 8-Sep-19 4.10
2019 8-Sep-19 547 0.702 8-Sep-19 27
2019 8-Sep-19 547 0.702 8-Sep-19 6.10
2018 5-May-18 348 0.484 5-May-18 1.70
2018 5-May-18 348 0.484 5-May-18 6.60
2019 16-Jun-19 749 27 16-Jun-19 12
2019 16-Jun-19 749 27 16-Jun-19 11
2019 16-Jun-19 749 27 16-Jun-19 8.00
2018 3-May-18 252 16 3-May-18 23
2018 3-May-18 252 16 3-May-18 15
2018 3-May-18 252 16 3-May-18 28
2019 17-Jul-19 458 9.76 17-Jul-19 26
2019 17-Jul-19 458 9.76 17-Jul-19 15
2019 17-Jul-19 458 9.76 17-Jul-19 29
2019 5-Sep-19 422 e 9.25 5-Sep-19 12
2019 5-Sep-19 422 e 9.25 5-Sep-19 31
2019 5-Sep-19 422 e 9.25 5-Sep-19 12
2018 3-May-18 553 6.42 3-May-18 18
2018 3-May-18 553 6.42 3-May-18 23
2018 3-May-18 553 6.42 3-May-18 28
2018 2-Aug-18 459 7.31 2-Aug-18 37
2018 2-Aug-18 459 7.31 2-Aug-18 21
2018 2-Aug-18 459 7.31 2-Aug-18 18
2019 6-May-19 537 8.27 14-May-19 55
2019 6-May-19 537 8.27 14-May-19 21
2019 6-May-19 537 8.27 14-May-19 60
2019 13-Sep-19 520 5.13 13-Sep-19 9.00
2019 13-Sep-19 520 5.13 13-Sep-19 18
2019 13-Sep-19 520 5.13 13-Sep-19 18
2018 9-May-18 519 4.58 9-May-18 16
2018 9-May-18 519 4.58 9-May-18 15
2018 9-May-18 519 4.58 9-May-18 15
2018 5-Aug-18 478 2.39 5-Aug-18 76
2018 5-Aug-18 478 2.39 5-Aug-18 49
2018 5-Aug-18 478 2.39 5-Aug-18 35
2019 15-Jun-19 569 9.00 15-Jun-19 21
2019 15-Jun-19 569 9.00 15-Jun-19 23
2019 15-Jun-19 569 9.00 15-Jun-19 28
2018 6-May-18 492 6.25 6-May-18 30
2018 6-May-18 492 6.25 6-May-18 23
2018 6-May-18 492 6.25 6-May-18 38
2019 17-Jun-19 437 9.47 17-Jun-19 9.80
2019 17-Jun-19 437 9.47 17-Jun-19 13
2019 17-Jun-19 437 9.47 17-Jun-19 9.70
2018 6-May-18 411 1.80 6-May-18 8.60
2018 6-May-18 411 1.80 6-May-18 13
2018 6-May-18 411 1.80 6-May-18 12
2019 18-Jun-19 395 1.96 18-Jun-19 13
2019 18-Jun-19 395 1.96 18-Jun-19 10
2019 18-Jun-19 395 1.96 18-Jun-19 12
2019 17-Jul-19 350 0.751 17-Jul-19 11
2019 17-Jul-19 350 0.751 17-Jul-19 9.00
2019 17-Jul-19 350 0.751 17-Jul-19 9.70
2019 12-Sep-19 394 1.44 12-Sep-19 5.90
2019 12-Sep-19 394 1.44 12-Sep-19 5.60
2019 12-Sep-19 394 1.44 12-Sep-19 5.60
2018 27-Jul-18 960 0.405 27-Jul-18 62
2018 27-Jul-18 960 0.405 27-Jul-18 8.60
2018 27-Jul-18 960 0.405 27-Jul-18 8.30
2019 16-May-19 1,034 67 13-May-19 24
2019 16-May-19 1,034 67 13-May-19 46
2019 16-May-19 1,034 67 13-May-19 21
2019 18-Jun-19 870 0.427 18-Jun-19 21
2019 18-Jun-19 870 0.427 18-Jun-19 17
2019 18-Jun-19 870 0.427 18-Jun-19 13
2019 17-Jul-19 928 0.264 17-Jul-19 14
2019 17-Jul-19 928 0.264 17-Jul-19 13
2019 17-Jul-19 928 0.264 17-Jul-19 11
2019 17-Jul-19 1,065 63 17-Jul-19 28
2019 17-Jul-19 1,065 63 17-Jul-19 41
2019 17-Jul-19 1,065 63 17-Jul-19 30
2019 12-Sep-19 1,027 68 12-Sep-19 17
2019 12-Sep-19 1,027 68 12-Sep-19 24
2019 12-Sep-19 1,027 68 12-Sep-19 17

RG_ERW

RG_GO13

RG_PAIR

RG_ALE1

RG_CUPO

MU4

Reference

Mine-
exposed

RG_SEROX

RG_ERWCO

RG_EREV

RG_ELWDGC

RG_ERSCIM
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Sample Date
Specific 

Conductance 

(µS/cm) a

Total Selenium 
(µg/L)

Sample Date
Selenium 

Concentration 
(µg/g dw)

Invertebrate Tissue Chemistry

Table I.7:  Details for Concurrent, Co-located Water and Benthic Invertebrate Tissue Chemistry Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

Year

Water Quality

Lentic Area ID
Management 

Unit
Exposure 

Type

2010 7-May-18 533 4.08 7-May-18 16
2010 7-May-18 533 4.08 7-May-18 15
2010 7-May-18 533 4.08 7-May-18 14
2018 27-Jul-18 600 1.64 27-Jul-18 4.90
2018 27-Jul-18 600 1.64 27-Jul-18 8.60
2018 27-Jul-18 600 1.64 27-Jul-18 7.60
2019 13-May-19 688 0.508 13-May-19 7.10
2019 13-May-19 688 0.508 13-May-19 7.60
2019 13-May-19 688 0.508 13-May-19 5.30
2019 18-Jun-19 717 0.543 18-Jun-19 6.90
2019 18-Jun-19 717 0.543 18-Jun-19 4.70
2019 18-Jun-19 717 0.543 18-Jun-19 3.00
2019 12-Sep-19 521 0.244 12-Sep-19 2.00
2019 12-Sep-19 521 0.244 12-Sep-19 2.90
2019 12-Sep-19 521 0.244 12-Sep-19 2.10
2019 15-May-19 525 9.39 15-May-19 9.50
2019 15-May-19 525 9.39 15-May-19 10
2019 15-May-19 525 9.39 15-May-19 18
2019 5-Sep-19 419 4.36 5-Sep-19 9.30
2019 5-Sep-19 419 4.36 5-Sep-19 11
2019 5-Sep-19 419 4.36 5-Sep-19 9.00
2018 5-Aug-18 563 0.158 5-Aug-18 5.10
2018 5-Aug-18 563 0.158 5-Aug-18 8.00
2018 5-Aug-18 563 0.158 5-Aug-18 6.00
2019 21-May-19 461 f 0.310 21-May-19 12
2019 21-May-19 461 f 0.310 21-May-19 12
2019 21-May-19 461 f 0.310 21-May-19 13
2019 16-Jul-19 326 0.270 16-Jul-19 8.30
2019 16-Jul-19 326 0.270 16-Jul-19 9.00
2019 16-Jul-19 326 0.270 16-Jul-19 5.60
2019 15-Sep-19 272 0.224 15-Sep-19 5.20
2019 15-Sep-19 272 0.224 15-Sep-19 3.30
2019 15-Sep-19 272 0.224 15-Sep-19 5.20
2019 14-May-19 1,238 18 14-May-19 15
2019 14-May-19 1,238 18 14-May-19 11
2019 14-May-19 1,238 18 14-May-19 8.40
2019 15-Sep-19 1,271 3.67 15-Sep-19 3.90
2019 15-Sep-19 1,271 3.67 15-Sep-19 2.90
2019 15-Sep-19 1,271 3.67 15-Sep-19 3.20
2019 16-Jul-19 1,270 5.15 16-Jul-19 3.90
2019 16-Jul-19 1,270 5.15 16-Jul-19 6.20
2019 16-Jul-19 1,270 5.15 16-Jul-19 7.00
2019 15-Sep-19 1,287 6.44 15-Sep-19 5.10
2019 15-Sep-19 1,287 6.44 15-Sep-19 5.10
2019 15-Sep-19 1,287 6.44 15-Sep-19 4.20
2018 9-May-18 349 1.34 9-May-18 9.00
2018 9-May-18 349 1.34 9-May-18 12
2018 9-May-18 349 1.34 9-May-18 14
2018 5-Aug-18 502 1.89 5-Aug-18 7.70
2018 5-Aug-18 502 1.89 5-Aug-18 12
2018 5-Aug-18 502 1.89 5-Aug-18 12
2019 18-Jun-19 374 1.43 18-Jun-19 8.20
2019 18-Jun-19 374 1.43 18-Jun-19 19
2019 18-Jun-19 374 1.43 18-Jun-19 6.00
2018 10-May-18 132 0.353 10-May-18 36
2018 10-May-18 132 0.353 10-May-18 42
2018 10-May-18 132 0.353 10-May-18 7.10
2019 8-Sep-19 419 1.46 8-Sep-19 4.10
2019 8-Sep-19 419 1.46 8-Sep-19 5.50
2019 8-Sep-19 419 1.46 8-Sep-19 13
2018 5-Aug-18 450 1.26 5-Aug-18 11
2018 5-Aug-18 450 1.26 5-Aug-18 18
2018 5-Aug-18 450 1.26 5-Aug-18 9.60
2019 9-May-19 567 1.50 9-May-19 15
2019 9-May-19 567 1.50 9-May-19 12
2019 9-May-19 567 1.50 9-May-19 17
2019 18-Jun-19 401 1.13 18-Jun-19 13
2019 18-Jun-19 401 1.13 18-Jun-19 14
2019 18-Jun-19 401 1.13 18-Jun-19 13
2019 9-Sep-19 401 0.847 9-Sep-19 4.50
2019 9-Sep-19 401 0.847 9-Sep-19 8.30
2018 3-Aug-18 748 6.57 3-Aug-18 15
2018 3-Aug-18 748 6.57 3-Aug-18 27
2018 3-Aug-18 748 6.57 3-Aug-18 12
2019 15-May-19 705 9.14 15-May-19 9.10
2019 15-May-19 705 9.14 15-May-19 42
2019 15-May-19 705 9.14 15-May-19 26
2019 16-Jul-19 783 6.45 16-Jul-19 28
2019 16-Jul-19 783 6.45 16-Jul-19 30
2019 16-Jul-19 783 6.45 16-Jul-19 24
2019 5-Sep-19 835 6.83 5-Sep-19 17
2019 5-Sep-19 835 6.83 5-Sep-19 12

RG_MCIMCC

RG_SLMICP

RG_OTTO

RG_ERSCMC

RG_MIC2

MU4
Mine-

exposed

RG_MIWW

RG_AQU1

RG_SMCIM

RG_MI16

RG_MCWA
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Sample Date
Specific 

Conductance 

(µS/cm) a

Total Selenium 
(µg/L)

Sample Date
Selenium 

Concentration 
(µg/g dw)

Invertebrate Tissue Chemistry

Table I.7:  Details for Concurrent, Co-located Water and Benthic Invertebrate Tissue Chemistry Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

Year

Water Quality

Lentic Area ID
Management 

Unit
Exposure 

Type

2018 5-Aug-18 288 0.414 5-Aug-18 12
2018 5-Aug-18 288 0.414 5-Aug-18 5.00
2018 5-Aug-18 288 0.414 5-Aug-18 18
2019 9-May-19 501 0.403 9-May-19 3.30
2019 9-May-19 501 0.403 9-May-19 4.60
2019 9-May-19 501 0.403 9-May-19 4.00
2019 16-Jun-19 354 0.571 16-Jun-19 6.20
2019 16-Jun-19 354 0.571 16-Jun-19 8.60
2019 16-Jun-19 354 0.571 16-Jun-19 4.40
2019 7-May-19 286 0.133 7-May-19 4.30
2019 7-May-19 286 0.133 7-May-19 5.60
2019 7-May-19 286 0.133 7-May-19 5.10
2019 18-Jun-19 270 0.277 18-Jun-19 4.20
2019 18-Jun-19 270 0.277 18-Jun-19 3.50
2019 18-Jun-19 270 0.277 18-Jun-19 6.20
2019 18-Jul-19 235 0.210 18-Jul-19 3.50
2019 18-Jul-19 235 0.210 18-Jul-19 3.10
2019 18-Jul-19 235 0.210 18-Jul-19 3.30
2019 15-Sep-19 352 0.231 15-Sep-19 3.30
2019 15-Sep-19 352 0.231 15-Sep-19 3.00
2019 15-Sep-19 352 0.231 15-Sep-19 2.60
2018 3-May-18 537 3.64 3-May-18 10
2018 3-May-18 537 3.64 3-May-18 5.30
2018 3-May-18 537 3.64 3-May-18 6.30
2018 26-Jul-18 512 0.941 26-Jul-18 5.60
2018 26-Jul-18 512 0.941 26-Jul-18 7.90
2018 26-Jul-18 512 0.941 26-Jul-18 8.50
2019 8-May-19 634 1.62 10-May-19 10
2019 8-May-19 634 1.62 10-May-19 8.50
2019 8-May-19 634 1.62 10-May-19 14
2018 5-Aug-18 323 1.03 5-Aug-18 12
2018 5-Aug-18 323 1.03 5-Aug-18 16
2018 5-Aug-18 323 1.03 5-Aug-18 6.00
2019 18-Jul-19 381 1.89 18-Jul-19 14
2019 18-Jul-19 381 1.89 18-Jul-19 13
2019 18-Jul-19 381 1.89 18-Jul-19 11
2019 5-Sep-19 313 1.26 5-Sep-19 14
2019 5-Sep-19 313 1.26 5-Sep-19 11
2019 5-Sep-19 313 1.26 5-Sep-19 11
2018 3-Aug-18 371 1.54 3-Aug-18 4.20
2018 3-Aug-18 371 1.54 3-Aug-18 14
2018 3-Aug-18 371 1.54 3-Aug-18 14
2019 11-Jun-19 728 0.443 11-Jun-19 6.30
2019 11-Jun-19 728 0.443 11-Jun-19 5.70
2019 11-Jun-19 728 0.443 11-Jun-19 5.00
2018 24-Jul-18 284 0.0910 24-Jul-18 2.60
2018 24-Jul-18 284 0.0910 24-Jul-18 2.90
2018 24-Jul-18 284 0.0910 24-Jul-18 2.70
2019 11-Jun-19 397 0.140 11-Jun-19 5.60
2019 11-Jun-19 397 0.140 11-Jun-19 3.40
2019 11-Jun-19 397 0.140 11-Jun-19 2.20
2018 24-Jul-18 471 0.417 24-Jul-18 3.90
2018 24-Jul-18 471 0.417 24-Jul-18 1.40
2018 24-Jul-18 471 0.417 24-Jul-18 4.20
2019 15-May-19 573 0.576 15-May-19 4.10
2019 15-May-19 573 0.576 15-May-19 5.50
2019 15-May-19 573 0.576 15-May-19 4.20
2019 15-Jun-19 448 0.514 15-Jun-19 5.40
2019 15-Jun-19 448 0.514 15-Jun-19 3.70
2019 15-Jun-19 448 0.514 15-Jun-19 5.20
2019 10-Sep-19 500 0.445 10-Sep-19 3.20
2019 10-Sep-19 500 0.445 10-Sep-19 3.40
2019 10-Sep-19 500 0.445 10-Sep-19 4.00
2018 24-Jul-18 307 4.41 24-Jul-18 16
2018 24-Jul-18 307 4.41 24-Jul-18 12
2018 24-Jul-18 307 4.41 24-Jul-18 14
2019 13-May-19 395 5.42 13-May-19 39
2019 13-May-19 395 5.42 13-May-19 28
2019 13-May-19 395 5.42 13-May-19 38
2019 5-Sep-19 215 2.01 5-Sep-19 13
2019 5-Sep-19 215 2.01 5-Sep-19 20
2019 5-Sep-19 215 2.01 5-Sep-19 16

Reference

RG_LFSRW

RG_EVPPS

RG_ERWSF

MU5

Mine-
exposed

RG_ERIMNF

RG_ERIMF

RG_HART

RG_ERST

RG_ERH

RG_STPD
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Sample Date
Specific 

Conductance 

(µS/cm) a

Total Selenium 
(µg/L)

Sample Date
Selenium 

Concentration 
(µg/g dw)

Invertebrate Tissue Chemistry

Table I.7:  Details for Concurrent, Co-located Water and Benthic Invertebrate Tissue Chemistry Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2018 and 2019

Year

Water Quality

Lentic Area ID
Management 

Unit
Exposure 

Type

2018 3-Aug-18 481 0.127 3-Aug-18 9.00
2018 3-Aug-18 481 0.127 3-Aug-18 9.40
2018 3-Aug-18 481 0.127 3-Aug-18 18
2019 21-May-19 406 g 1.49 21-May-19 8.60
2019 21-May-19 406 g 1.49 21-May-19 11
2019 21-May-19 406 g 1.49 21-May-19 8.80
2019 15-Jun-19 389 2.65 15-Jun-19 11
2019 15-Jun-19 389 2.65 15-Jun-19 8.80
2019 15-Jun-19 389 2.65 15-Jun-19 13
2019 8-Sep-19 449 0.0970 8-Sep-19 4.00
2019 8-Sep-19 449 0.0970 8-Sep-19 4.20
2019 8-Sep-19 449 0.0970 8-Sep-19 4.00
2018 6-May-18 349 1.99 6-May-18 5.20
2018 6-May-18 349 1.99 6-May-18 7.40
2018 6-May-18 349 1.99 6-May-18 6.70
2019 21-May-19 372 h 1.88 17-May-19 6.30
2019 21-May-19 372 h 1.88 17-May-19 8.10
2019 21-May-19 372 h 1.88 17-May-19 8.50
2019 10-Sep-19 414 0.466 10-Sep-19 11
2019 10-Sep-19 414 0.466 10-Sep-19 7.70
2019 10-Sep-19 414 0.466 10-Sep-19 8.80
2018 6-May-18 299 0.607 6-May-18 8.70
2018 6-May-18 299 0.607 6-May-18 6.90
2018 6-May-18 299 0.607 6-May-18 5.40
2019 9-Sep-19 332 0.110 9-Sep-19 5.50
2019 9-Sep-19 332 0.110 9-Sep-19 5.10
2019 9-Sep-19 332 0.110 9-Sep-19 5.50
2019 15-May-19 352 0.218 15-May-19 4.00
2019 15-May-19 352 0.218 15-May-19 3.50
2019 15-May-19 352 0.218 15-May-19 2.80
2019 5-Sep-19 350 0.154 5-Sep-19 2.70
2019 5-Sep-19 350 0.154 5-Sep-19 3.20
2019 5-Sep-19 350 0.154 5-Sep-19 2.80
2019 20-May-19 287 0.260 20-May-19 2.80
2019 20-May-19 287 0.260 20-May-19 3.40
2019 20-May-19 287 0.260 20-May-19 4.20

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).

b In situ  measurements (including specific conductance) were collected on July 17, 2019.
c RG_GHSCW was discontinued after 2018 because it remained lotic well into August 2018.

e In situ  measurements (including specific conductance) were collected on September 6, 2019.
f In situ  measurements (including specific conductance) were collected on May 10, 2019.
g In situ  measurements (including specific conductance) were collected on May 15, 2019.
h In situ  measurements (including specific conductance) were collected on May 20, 2019.

Outside of MU1 
to MU6

Reference

RG_FLOX

RG_ERMO

RG_FLA1

MU5
Mine-

exposed

Notes: ID = identifier; µS/cm = microSiemens per centimetre; µg/L = micrograms per litre; µg/g dw = micrograms per gram dry weight; MU = Management Unit; < = less 
than; EVWQP = Elk Valley Water Quality Plan; BC WQG = British Columbia Water Quality Guideline; BCMOECCS = British Columbia Ministry of Environment and Climate 
Change Strategy.
a Specific conductance is used as an indicator of the degree of mine-exposure (i.e., areas with higher specific conductance readings have a higher degree of mine-
exposure).

d The specific conductance value reported in the table is an average of the measurements recorded on that date. Values ranged from 279 µS/cm upstream of where 
Thompson Creek flows into RG_GHSCW, and 1,817 µS/cm downstream of where the creek flows in.

Selenium concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) for benthic invertebrate tissues 
(i.e., 16 µg/g dw).

Total selenium concentration in water exceeds the 2 μg/L BC WQG for the protection of aquatic life or the concentration in benthic invertebrate tissues exceeds 
the 4 μg/g dw BCMOECCS interim selenium guideline (BCMOECCS 2019a).

RG_FL17

RG_EROL

RG_DOMRS
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Table I.8:  Temporal Changes in Selenium Concentration in Benthic Invertebrate Tissues from Reference and Mine-exposed Lentic Areas, 2006 to 2019  

2006 2009 2010 2011 2012 2013 2014 2015 2018 2019 2006 2009 2010 2011 2012 2013 2014 2015 2018 2019
Reference RG_LML 0.963 - - ns - - - - ns ns - - - ns - - - - ns ns -

RG_HE27 0.702 - ns - - ns - - ns ns ns - ns - - ns - - ns ns ns
RG_LPLML 1.00 - - - - - - - - ns ns - - - - - - - - ns ns

RG_FOFR2W 0.999 - - - - ns - - - ns ns - - - - ns - - - ns ns
RG_FO10 <0.001 b 180 110 190 110 - -31 -60 21 - AB A A A A -  AB   B  A -

RG_FWDEC 0.941 - - - - - - - ns ns - - - - - - - - ns ns -
MU2 Reference RG_FO15 0.515 ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns - - ns ns

RG_REFF 1.00 - - - - ns ns - ns ns - - - - - ns ns - ns ns -
RG_WPEF 0.535 - - - - - - - - ns ns - - - - - - - - ns ns
RG_ERUP 0.998 - - - - - - - ns ns ns - - - - - - - ns ns ns
RG_EROU 0.827 - - - - ns - - ns ns ns - - - - ns - - ns ns ns
RG_GLML 0.151 - - - - ns ns - - ns - - - - - ns ns - - ns -
RG_GLMS 0.834 - - - - ns - - - ns ns - - - - ns - - - ns ns
RG_GRLK 0.885 - - - - - - - - ns ns - - - - - - - - ns ns
RG_ALE1 1.00 - - - - - - - - ns ns - - - - - - - - ns ns
RG_PAIR 1.00 - - - - - - - - ns ns - - - - - - - - ns ns

RG_ELWDGC 0.157 - - - - ns - - ns ns ns - - - - ns - - ns ns ns
RG_ERW 1.00 - - - - - - - - ns ns - - - - - - - - ns ns

RG_SEROX 0.998 - - - - - - - - ns ns - - - - - - - - ns ns
RG_GO13 0.420 ns ns ns ns ns - - ns ns ns ns ns ns ns ns - - ns ns ns
RG_OTTO <0.001 - - - - b - - -56 -36 -74 - - - - A - -  AB  A   B
RG_SMCIM 1.00 - - - - - - - - ns ns - - - - - - - - ns ns
RG_MI16 0.192 ns ns - - ns - - ns ns ns ns ns - - ns - - ns ns ns
RG_MIC2 0.978 - - - - - - - ns - ns - - - - - - - ns - ns

RG_MIWW 0.939 - - - - ns - - ns ns ns - - - - ns - - ns ns ns
RG_AQU1 0.999 - - - - - - - - ns ns - - - - - - - - ns ns
RG_HART 0.307 - - - - - - - - ns ns - - - - - - - - ns ns
RG_ERST 0.941 - - - - - - - - ns ns - - - - - - - - ns ns

RG_EVPPS 1.00 - - - - - - - - ns ns - - - - - - - - ns ns
RG_ERIMF 1.00 - - - - - - - - ns ns - - - - - - - - ns ns

RG_ERWSF 0.928 - - - - ns - - - ns ns - - - - ns - - - ns ns
RG_STPD 0.763 - - - - - - - ns ns ns - - - - - - - ns ns ns
RG_EROL 0.00800 - - - - b - - 260 190 88 - - - -  B - -  A  AB  AB

RG_DOMRS 0.997 - - - - - - - - ns ns - - - - - - - - ns ns
RG_FLA1 1.00 - - - - - - - ns - ns - - - - - - - ns - ns
RG_FL17 1.00 ns ns - - ns - - - - ns ns ns - - ns - - - - ns

P-value <0.05 (annual variation).
> 20% Decrease in concentration.
> 33% Decrease in concentration.
> 43% Decrease in concentration.
> 50% Decrease in concentration.
> 25% Increase in concentration.
> 50% Increase in concentration.
> 75% Increase in concentration.
> 100% Increase in concentration.

                 Significant increase or decrease from base year (b).
Notes: ID = identifier; MU = Management Unit; - = insufficient data for comparison; ns = not significant; < = less than; > = greater than; % = percent; ANOVA = Analysis of Variance.
a Year  p-value from an ANOVA with factors Year  and Lentic Area . Overall p-value for the full model shown when not significant. Otherwise the minimum p-value for pairwise annual contrasts involving the relevant station are presented.  
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.

Outside of MU1 to MU6

Q2. Is the 2019 annual mean greater or less than all annual historical means (2004 to 2018) 

and the previous year (2018)? c

c Significance among year determined using all pairwise comparisons using Tukey's honestly signifciant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with with highest magnitude is assigned "A".

MU1 Mine-exposed

MU3
Reference

Mine-exposed

MU4

Reference

Mine-exposed

MU5

Reference

Mine-exposed

Reference

Magnitude of Difference (MOD) b and Significance (bolded) from Base Year (b) c
Management Unit

Exposure 
Type

Lentic Area ID
Year

P-valuea

Q1. Is there a positive or negative change since the base year (b) of monitoring?

*Bold



Management 
Unit

Exposure 
Type

Lentic Area ID 2006 2009 2010 2011 2012 2013 2014 2015 2018 2019

RG_FSC - - 2.29 - - - - - - -
RG_LML - - 7.00 - - - - 4.74 7.23 -

RG_UPBEC - - - - - - - - - 8.15
RG_SDRCKW - - - - - - - - 2.03 -
RG_UPGHC - - - - - - - - 1.00 -
RG_HE27 - 9.16 - - 10 - - 10 16 8.20

RG_LPLML - - - - - - - - 18 17
RG_FOFR2W - - - - 4.38 - - - 3.43 4.20

RG_FO10 18 49 38 53 40 - 12 7.12 21 -
RG_FOXL - - - - 0.90 - - 1.49 - -
RG_SFRR - - - - - - - - 3.20 -

RG_FOXCF - - - - - - - - 2.28 -
RG_FRWUCH - - - - - - - - 6.90 -
RG_FRSCW - - - - - - - - - 18
RG_FWDEC - - - - - - - 18 11 -

RG_FO15 2.46 1.76 1.38 1.86 2.65 3.64 - - 2.33 2.07
RG_FO15B - - - - - - - - - 1.53
RG_GARD - - - - - - - - - 1.73
RG_REFF - - - - 6.53 6.08 - 5.57 6.00 -

RG_WWER - - - - - - - - - 8.55
RG_WPEF - - - - - - - - 3.47 7.27

RG_GHSCW a - - - - - - - - 8.97 -

RG_ERUP - - - - - - - 4.20 6.33 5.37
RG_EROU - - - - 2.89 - - 1.77 2.98 2.57
RG_TPW - - - - - - - - 6.10 -

RG_GHWTC - - - - - - - - 2.42 -
RG_GLML - - - - 0.782 0.420 - - 1.67 -
RG_GLMS - - - - 0.785 - - - 1.14 0.825
RG_GRLK - - - - - - - - 3.70 5.70
RG_LCHO - - - - - - - 15 - -

RG_LCHOB - - - - - - - - - 1.87
RG_ALE1 - - - - - - - - 11 13
RG_CUPO - - - - - - - - 4.15 -

RG_ERSCIM - - - - - - - - - 10
RG_PAIR - - - - - - - - 22 21

RG_ELWDGC - - - - 7.71 - - 11 24 30
RG_ERW - - - - - - - - 34 24

RG_ERWCO - - - - - - - - 30 -
RG_EREV - - - - - - - - - 11

RG_SEROX - - - - - - - - 11 9.09
RG_GO13 21 20 31 31 42 - - 37 26 22
RG_OTTO - - - - 18 - - 8.43 11 4.62

RG_ERSCMC - - - - - - - - - 11
RG_SMCIM - - - - - - - - 6.37 8.18

RG_MCIMCC - - - - - - - - - 7.45
RG_MCWA - - - - - - - - - 5.25
RG_MI16 5.10 7.73 - - 9.30 - - 19 11 11

RG_SLMICP - - - - - - - - 28 -
RG_MIC2 - - - - - - - 9.97 - 7.53

RG_MIWW - - - - 6.43 - - 13 13 12
RG_AQU1 - - - - - - - - 18 24
RG_HART - - - - - - - - 12 5.18

RG_LFSRW - - - - - - - - - 3.98
RG_ERST - - - - - - - - 7.27 11

RG_EVPPS - - - - - - - - 11 13
RG_ERH - - - - - - - - 11 -

RG_ERIMNF - - - - - - - - - 5.67
RG_ERIMF - - - - - - - - 2.73 3.73

RG_ERWSF - - - - 3.29 - - - 3.17 4.30
RG_STPD - - - - - - - 22 14 26
RG_EROL - - - - 4.18 - - 14 12 8.16

RG_DOMRS - - - - - - - - 6.43 8.40
RG_ERMO - - - - - - - - 7.00 -
RG_EL14 4.41 6.40 - - 3.55 - - 3.17 - -
RG_FLOX - - - - - - - - - 5.37
RG_FLA1 - - - - - - - 3.66 - 3.17
RG_FL17 3.03 4.30 - - 3.91 - - - - 3.47

Minnow 
et al. 
2007

Minnow 
et al. 
2011

Minnow 
2011

Minnow 
2012

Minnow 
2014a

Minnow 
2018b

Selenium concentration exceeds the 45 μg/g dw preliminary Level 1 Benchmark for maternal amphibian diet (Massé et al. 2015).
Selenium concentration exceeds the 41 μg/g dw Level 3 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 22 μg/g dw Level 2 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 15 μg/g dw Level 1 Benchmark for dietary effects to juvenile birds (EVWQP; Golder 2014).
Selenium concentration exceeds the 27 μg/g dw Level 3 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 20 μg/g dw Level 2 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 13 μg/g dw Level 1 Benchmark for growth, reproduction, and survival of benthic invertebrates (EVWQP; Golder 2014).
Selenium concentration exceeds the 26 μg/g dw Level 3 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 18 μg/g dw Level 2 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 11 μg/g dw Level 1 Benchmark for dietary effects to juvenile fish (EVWQP; Golder 2014).
Selenium concentration exceeds the 4 μg/g dw BCMOECCS interim selenium guideline for invertebrate tissues (BCMOECCS 2019a).

a RG_GHSCW was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018.

Selenium concentration exceeds the 16 μg/g dw 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a 
difference from reference. 
Notes: % = percent; µg/g dw = micrograms per gram dry weight; < = less than; EVWQP = Elk Valley Water Quality Plan; BCMOECCS = British Columbia Ministry of 
Environment and Climate Change Strategy.

Data Source This studyMinnow 2016

Reference

Mine-exposed

MU3

Reference

Outside of 
MU1 to MU6

Reference

MU4

Reference

Mine-exposed

MU5
Mine-exposed

Table I.9:  Mean Selenium Concentrations in Composite-taxa Benthic Invertebrate Tissue Samples Collected from 
Reference and Mine-exposed Lentic Areas, 2006 to 2019

Mine-exposed

MU2 Reference

MU1

Reference
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. % = percent; MU = Management Unit. Grey shading = the reference area normal range (2.5th and 97.5th percentiles of 
pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; % = percent. Grey shading = the reference area normal range (2.5th and 97.5th percentiles of 
pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.

2 of 31



MU1
M

U

2

MU3 MU4 MU5 Outside
MUs 1-6

MU1 MU2 MU3 MU4 MU5

0

5,000

10,000

15,000

20,000

25,000

30,000

R
G

_L
M

L

R
G

_U
P

B
E

C

R
G

_U
P

G
H

C

R
G

_F
O

15

R
G

_R
E

F
F

R
G

_W
W

E
R

R
G

_L
O

LA

R
G

_G
LM

S

R
G

_G
R

LK

R
G

_L
C

H
O

R
G

_A
LE

1

R
G

_H
A

R
T

R
G

_L
F

S
R

IM

R
G

_L
F

S
R

W

R
G

_E
L1

4

R
G

_F
LA

1

R
G

_F
L1

7

R
G

_H
E

27

R
G

_L
P

LM
L

R
G

_F
O

F
R

2W

R
G

_F
O

10

R
G

_F
O

X
L

R
G

_F
O

X
C

F

R
G

_F
R

W
U

C
H

R
G

_F
W

D
E

C

R
G

_G
H

W
F

R

R
G

_R
5-

3

R
G

_U
S

F
R

W

R
G

_G
H

S
C

W

R
G

_E
R

U
P

R
G

_E
R

O
U

R
G

_P
A

IR

R
G

_E
LW

D
G

C

R
G

_E
R

W

R
G

_E
R

W
C

O

R
G

_S
E

R
O

X

R
G

_G
O

13

R
G

_O
T

T
O

R
G

_S
M

C
IM

R
G

_M
C

IM
C

C

R
G

_M
C

W
A

R
G

_M
C

W
A

G
C

R
G

_M
I1

6

R
G

_M
IC

2

R
G

_M
IW

W

R
G

_A
Q

U
1

R
G

_E
R

S
T

R
G

_S
P

W

R
G

_E
V

P
P

S

R
G

_E
R

IM
F

R
G

_E
R

W
S

F

R
G

_S
T

P
D

R
G

_E
R

O
L

R
G

_D
O

M
R

S

R
G

_E
LK

O
A

A
lu

m
in

um
 (

m
g/

kg
)

MU1
M

U

2

MU3 MU4 MU5 Outside
MUs 1-6

MU1 MU2 MU3 MU4 MU5

0.0

0.5

1.0

1.5

2.0

R
G

_L
M

L

R
G

_U
P

B
E

C

R
G

_U
P

G
H

C

R
G

_F
O

15

R
G

_R
E

F
F

R
G

_W
W

E
R

R
G

_L
O

LA

R
G

_G
LM

S

R
G

_G
R

LK

R
G

_L
C

H
O

R
G

_A
LE

1

R
G

_H
A

R
T

R
G

_L
F

S
R

IM

R
G

_L
F

S
R

W

R
G

_E
L1

4

R
G

_F
LA

1

R
G

_F
L1

7

R
G

_H
E

27

R
G

_L
P

LM
L

R
G

_F
O

F
R

2W

R
G

_F
O

10

R
G

_F
O

X
L

R
G

_F
O

X
C

F

R
G

_F
R

W
U

C
H

R
G

_F
W

D
E

C

R
G

_G
H

W
F

R

R
G

_R
5-

3

R
G

_U
S

F
R

W

R
G

_G
H

S
C

W

R
G

_E
R

U
P

R
G

_E
R

O
U

R
G

_P
A

IR

R
G

_E
LW

D
G

C

R
G

_E
R

W

R
G

_E
R

W
C

O

R
G

_S
E

R
O

X

R
G

_G
O

13

R
G

_O
T

T
O

R
G

_S
M

C
IM

R
G

_M
C

IM
C

C

R
G

_M
C

W
A

R
G

_M
C

W
A

G
C

R
G

_M
I1

6

R
G

_M
IC

2

R
G

_M
IW

W

R
G

_A
Q

U
1

R
G

_E
R

S
T

R
G

_S
P

W

R
G

_E
V

P
P

S

R
G

_E
R

IM
F

R
G

_E
R

W
S

F

R
G

_S
T

P
D

R
G

_E
R

O
L

R
G

_D
O

M
R

S

R
G

_E
LK

O
A

A
nt

im
on

y 
(m

g/
kg

)

2013 2015 2018 2019

Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.1: Concentrations of Analytes in Sediment Samples Collected from Reference and Mine-exposed Lentic Areas, 2013, 2015, 2018, and 2019

Notes: Values below the Laboratory Reporting Limit (LRL) are shown with open symbols at the LRL. MU = Management Unit; mg/kg = milligrams per kilogram. Grey shading = the reference area normal range (2.5th and 97.5th 
percentiles of pooled reference area distribution after removal of outliers); solid line = Lower Working Sediment Quality Guideline (WSQG); hashed line = Upper WSQG. Green = Reference; Blue = Mine-exposed.
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Figure J.2: Sediment Quality Indices (SQI) for Reference and Mine-exposed Lentic Areas in Management Units 1 to 5, 2018 and 2019 

Notes: MU = Management Unit; SQI = Sediment Quality Index.



Table J.1: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019   

ISQG PEL

% Moisture % - - 71 66 75 85 58 86 82 83 84 86
pH (1:2 soil:water) pH units - - 8.0 7.6 7.5 7.3 7.9 - - - - -
pH (1:9) pH units - - - - - - - 7.6 7.6 8.0 8.0 8.1
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.3 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - <1.0 3.8 1.3 <1.0 3.7 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 2.6 8.8 9.2 1.1 18 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.125 mm to 0.063 mm) % - - 3.5 5.1 7.1 1.5 8.1 <1.0 <1.0 <1.0 <1.0 <1.0
% Silt (0.063 mm to 0.0312 mm) % - - 42 36 34 41 32 44 42 45 45 43
% Silt (0.0312 mm to 0.004 mm) % - - 46 40 41 49 34 52 48 51 51 52
% Clay (<4μm) % - - 4.9 4.6 6.8 7.0 3.1 3.6 3.2 2.8 3.5 3.9

Texture - - - Silt Silt loam Silt loam Silt Silt loam Silt Silt Silt Silt Silt

Organic 
Carbon Total Organic Carbon % - - 11 7.7 9.6 13 6.8 29 25 25 30 30

Aluminum (Al) mg/kg - - 9,830 10,900 11,800 9,750 9,210 5,650 5,880 13,600 7,090 12,800
Antimony (Sb) mg/kg - - 1.3 1.1 1.1 0.76 1.2 0.15 0.14 0.27 0.23 0.33
Arsenic (As) mg/kg 5.9 17 7.3 7.7 6.5 3.7 6.4 1.0 1.7 1.1 0.90 1.3
Barium (Ba) mg/kg - - 265 239 230 201 218 151 163 298 173 308
Beryllium (Be) mg/kg - - 0.83 0.82 0.77 0.70 0.70 0.29 0.33 0.29 0.19 0.30
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 9.5 9.6 13 11 8.7 10 7.2 9.2 9.5 12
Cadmium (Cd) mg/kg 0.6 3.5 2.0 1.5 1.6 2.3 1.3 1.6 1.5 1.3 1.4 1.4
Calcium (Ca) mg/kg - - 37,100 16,200 27,300 25,800 28,100 21,300 16,700 20,200 22,600 22,800
Chromium (Cr) mg/kg 37.3 90 21 20 24 22 18 15 12 11 6.6 13
Cobalt (Co) mg/kg - - 6.4 6.2 5.8 3.7 5.2 1.7 2.5 1.7 1.3 2.0
Copper (Cu) mg/kg 35.7 197 23 20 20 19 17 13 12 15 13 18
Iron (Fe) mg/kg 21,200 43,766 15,300 16,700 15,000 10,300 13,900 4,900 6,540 3,400 2,670 3,760
Lead (Pb) mg/kg 35 91.3 12 11 11 10 10 8.5 8.7 9.1 8.4 11
Lithium (Li) mg/kg - - 12 13 15 13 11 5.6 5.5 11 5.2 9.3
Magnesium (Mg) mg/kg - - 14,700 6,370 10,700 9,510 13,100 4,220 3,150 5,530 5,510 6,860
Manganese (Mn) mg/kg 460 1,100 391 206 321 68 266 43 170 48 85 54
Mercury (Hg) mg/kg 0.17 0.486 0.081 0.054 0.066 0.086 0.048 0.058 0.075 0.11 0.11 0.10
Molybdenum (Mo) mg/kg - - 2.6 1.8 2.0 1.2 2.2 0.80 0.92 0.57 0.66 0.80
Nickel (Ni) mg/kg 16 75 38 31 31 25 28 6.1 7.6 6.1 4.6 7.6
Phosphorus (P) mg/kg - - 1,370 1,420 1,330 1,290 1,360 1,320 1,380 1,870 1,500 1,940
Potassium (K) mg/kg - - 1,940 2,290 2,020 2,040 1,920 660 570 580 530 620
Selenium (Se) mg/kg b b 3.0 2.5 4.4 8.2 2.1 3.2 1.9 1.9 1.3 2.0
Silver (Ag) mg/kg 0.5 - 0.44 0.30 0.31 0.34 0.28 0.15 0.12 0.18 0.11 0.19
Sodium (Na) mg/kg - - 101 85 92 86 94 112 74 161 111 204
Strontium (Sr) mg/kg - - 82 63 64 66 65 23 19 28 25 31
Sulphur (S) mg/kg - - <1,000 <1,000 1,200 2,200 <1,000 5,000 4,100 5,000 5,400 6,700
Thallium (Tl) mg/kg - - 0.33 0.30 0.30 0.29 0.29 <0.050 0.059 <0.050 <0.050 0.053
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 24 23 21 19 22 99 87 194 145 253
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.7 1.6 2.6 2.7 1.4 1.2 1.3 1.4 1.7 1.6
Vanadium (V) mg/kg - - 55 59 58 47 53 6.5 8.1 8.5 6.3 9.9
Zinc (Zn) mg/kg 123 315 164 139 111 129 131 64 90 122 117 132
Zirconium (Zr) mg/kg - - 1.3 1.3 1.7 2.6 <1.0 2.9 3.3 5.0 2.7 6.0
Acenaphthene mg/kg 0.00671 0.0889 <0.010 <0.0070 <0.0095 <0.017 <0.0070 <0.034 <0.016 <0.031 <0.040 <0.033
Acenaphthylene mg/kg 0.00587 0.128 <0.0085 <0.0070 <0.0095 <0.017 <0.0050 <0.018 <0.012 <0.013 <0.015 <0.016
Acridine mg/kg - - <0.017 <0.014 <0.019 <0.033 <0.010 <0.035 <0.024 <0.026 0.076 <0.032
Anthracene mg/kg 0.0469 0.245 <0.0068 <0.0056 <0.0076 <0.013 <0.0040 <0.014 <0.0096 <0.010 <0.012 <0.013
Benz(a)anthracene mg/kg 0.0317 0.385 <0.017 <0.014 <0.019 <0.033 <0.010 <0.035 <0.024 <0.026 0.032 <0.032
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.017 <0.014 <0.019 <0.033 <0.010 <0.035 <0.024 <0.026 <0.029 <0.032
Benzo(b&j)fluoranthene mg/kg - - 0.020 <0.014 <0.019 <0.033 0.011 0.057 0.034 0.042 0.069 0.059
Benzo(e)pyrene mg/kg - - 0.018 <0.014 <0.019 <0.033 0.010 0.059 0.035 0.044 0.068 0.057
Benzo(b+j+k)fluoranthene mg/kg - - 0.022 <0.015 <0.015 0.030 <0.015 - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.017 <0.014 <0.019 <0.033 <0.010 <0.035 <0.024 <0.026 <0.029 <0.032
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.017 <0.014 <0.019 <0.033 <0.010 <0.035 <0.024 <0.026 <0.029 <0.032
Chrysene mg/kg 0.0571 0.862 0.056 0.027 0.029 0.075 0.034 0.13 0.077 0.090 0.14 0.12
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.0085 <0.0070 <0.0095 <0.017 <0.0050 <0.018 <0.012 <0.013 <0.015 <0.016
Fluoranthene mg/kg 0.111 2.355 <0.017 <0.014 <0.019 <0.033 <0.010 <0.035 <0.024 <0.026 0.030 <0.032
Fluorene mg/kg 0.0212 0.144 <0.017 <0.014 <0.019 0.042 <0.010 0.087 0.045 0.080 0.11 0.090
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.017 <0.014 <0.019 <0.033 <0.010 <0.035 <0.024 <0.026 <0.029 <0.032
1-Methylnaphthalene mg/kg - - 0.20 0.085 0.070 0.18 0.11 0.47 0.23 0.43 0.61 0.47
2-Methylnaphthalene mg/kg 0.0202 0.201 0.28 0.12 0.10 0.28 0.16 0.77 0.39 0.72 1.0 0.79
Naphthalene mg/kg 0.0346 0.391 0.29 0.13 0.078 0.15 0.17 0.20 0.10 0.18 0.27 0.21
Perylene mg/kg - - <0.017 <0.014 <0.019 <0.033 <0.010 <0.035 <0.024 <0.026 <0.029 <0.032
Phenanthrene mg/kg 0.0419 0.515 0.35 0.14 0.11 0.30 0.20 0.36 0.19 0.33 0.44 0.34
Pyrene mg/kg 0.053 0.875 0.018 <0.014 <0.019 <0.033 0.011 <0.035 <0.024 0.030 0.038 <0.032
Quinoline mg/kg - - <0.017 <0.014 <0.019 <0.033 <0.010 <0.035 <0.024 <0.026 <0.029 <0.032

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Particle 
Size

Metals

Physical
Tests

Analyte

11-Sep-19

Management Unit 1

Units
Reference

RG_UPBEC RG_UPGHC

31-Jul-18

BC WSQG 
a

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm 
= millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.1: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019   

ISQG PEL

% Moisture % - - 44 32 45 42 40 43 53 51 47 48
pH (1:2 soil:water) pH units - - 7.9 8.1 7.7 8.1 7.9 7.9 7.9 8.0 7.9 8.1
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - 1.7 1.2 <1.0 2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 6.3 8.4 <1.0 16 <1.0 1.9 <1.0 2.4 2.2 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 6.3 28 9.8 37 11 17 5.0 6.6 16 <1.0
% Sand (0.125 mm to 0.063 mm) % - - 14 23 22 20 27 16 16 9.2 20 4.3
% Silt (0.063 mm to 0.0312 mm) % - - 27 17 28 11 26 25 33 31 26 31
% Silt (0.0312 mm to 0.004 mm) % - - 38 17 33 11 30 33 39 42 31 54
% Clay (<4μm) % - - 7.7 5.3 7.0 3.1 5.3 7.3 5.7 7.0 5.6 9.7

Texture - - - Silt loam Sandy loam Silt loam Loamy sand Silt loam Silt loam Silt loam Silt loam Silt loam Silt

Organic 
Carbon Total Organic Carbon % - - 8.3 7.7 8.3 6.7 7.4 8.4 9.5 12 9.6 11

Aluminum (Al) mg/kg - - 4,970 4,600 5,080 7,150 6,550 7,280 5,060 4,960 4,650 6,640
Antimony (Sb) mg/kg - - 0.39 0.34 0.42 0.43 0.41 0.44 0.30 0.38 0.32 0.43
Arsenic (As) mg/kg 5.9 17 3.6 2.8 3.7 4.3 4.3 4.5 3.6 3.9 2.9 3.9
Barium (Ba) mg/kg - - 106 137 115 125 115 158 115 128 118 163
Beryllium (Be) mg/kg - - 0.38 0.34 0.42 0.54 0.48 0.48 0.39 0.39 0.34 0.48
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 5.9 5.3 5.9 8.3 8.2 7.5 6.1 6.1 5.5 6.6
Cadmium (Cd) mg/kg 0.6 3.5 0.81 0.59 0.73 0.60 0.64 1.0 0.80 0.83 0.78 0.90
Calcium (Ca) mg/kg - - 164,000 147,000 164,000 210,000 220,000 188,000 141,000 136,000 127,000 123,000
Chromium (Cr) mg/kg 37.3 90 12 9.5 13 15 17 15 12 11 10 14
Cobalt (Co) mg/kg - - 4.6 3.1 4.0 4.6 4.4 4.3 3.4 3.6 3.0 5.1
Copper (Cu) mg/kg 35.7 197 7.9 7.5 8.1 8.6 8.1 10 8.2 9.2 7.5 11
Iron (Fe) mg/kg 21,200 43,766 9,460 8,280 9,320 11,800 10,900 11,900 10,100 9,430 7,900 9,880
Lead (Pb) mg/kg 35 91.3 5.5 4.2 5.3 6.0 6.0 7.3 6.1 6.0 4.9 7.1
Lithium (Li) mg/kg - - 14 8.3 12 13 16 15 13 12 9.6 14
Magnesium (Mg) mg/kg - - 30,400 26,600 33,100 40,600 51,300 42,800 35,800 32,800 28,700 31,200
Manganese (Mn) mg/kg 460 1,100 362 232 281 338 343 390 248 379 226 319
Mercury (Hg) mg/kg 0.17 0.486 0.043 0.029 0.055 0.033 0.042 0.040 0.038 0.037 0.033 0.055
Molybdenum (Mo) mg/kg - - 1.1 0.88 1.1 1.2 1.2 0.96 0.71 0.82 0.66 1.1
Nickel (Ni) mg/kg 16 75 20 14 18 17 19 23 19 18 16 21
Phosphorus (P) mg/kg - - 989 869 1,040 1,110 1,150 1,130 825 884 806 922
Potassium (K) mg/kg - - 1,310 1,140 1,280 1,810 1,610 1,650 1,190 1,180 1,200 1,410
Selenium (Se) mg/kg b b 3.3 0.91 2.5 1.1 2.1 4.1 5.6 7.7 3.1 3.0
Silver (Ag) mg/kg 0.5 - 0.13 0.10 0.14 0.10 0.15 0.18 0.17 0.15 0.12 0.19
Sodium (Na) mg/kg - - 125 110 138 200 193 159 121 123 112 101
Strontium (Sr) mg/kg - - 109 99 103 115 117 122 87 89 86 89
Sulphur (S) mg/kg - - 1,000 <1,000 1,000 <1,000 <1,000 1,200 1,000 1,100 1,000 <1,000
Thallium (Tl) mg/kg - - 0.14 0.13 0.14 0.16 0.16 0.17 0.14 0.14 0.13 0.17
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 17 12 18 22 26 19 20 20 15 25
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.88 0.68 0.87 0.75 0.81 0.95 0.74 0.71 0.73 0.71
Vanadium (V) mg/kg - - 19 18 19 25 22 25 18 18 18 23
Zinc (Zn) mg/kg 123 315 77 62 77 73 77 101 78 77 70 86
Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.055 <0.058 <0.071 <0.050 <0.048 <0.032 <0.033 <0.066 <0.048 <0.056
Acenaphthylene mg/kg 0.00587 0.128 0.0066 0.0074 0.0095 0.0057 0.0067 <0.0050 <0.0050 <0.0080 <0.0070 <0.0080
Acridine mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0050 <0.0040 <0.0040 <0.0040 <0.0050 <0.0050 <0.0050 <0.0050
Benz(a)anthracene mg/kg 0.0317 0.385 0.037 0.037 0.044 0.029 0.027 <0.020 <0.020 <0.040 <0.040 <0.040
Benzo(a)pyrene mg/kg 0.0319 0.782 0.020 0.020 0.026 0.017 0.014 0.011 <0.010 0.025 0.017 0.014
Benzo(b&j)fluoranthene mg/kg - - 0.076 0.078 0.089 0.072 0.058 0.035 0.033 0.060 0.047 0.055
Benzo(e)pyrene mg/kg - - 0.078 0.076 0.086 0.071 0.058 0.037 0.033 0.069 0.050 0.056
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - 0.038 0.035 0.064 0.051 0.059
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.027 0.026 0.031 0.022 0.022 0.014 0.012 0.026 0.018 0.017
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Chrysene mg/kg 0.0571 0.862 0.18 0.17 0.20 0.16 0.14 0.088 0.083 0.16 0.12 0.14
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.016 <0.015 <0.017 <0.015 <0.013 <0.0090 <0.0070 <0.016 <0.012 <0.013
Fluoranthene mg/kg 0.111 2.355 0.029 0.028 0.036 0.024 0.024 0.017 0.017 0.028 0.021 0.025
Fluorene mg/kg 0.0212 0.144 0.15 0.13 0.17 0.12 0.11 0.072 0.081 0.17 0.11 0.11
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
1-Methylnaphthalene mg/kg - - 0.54 0.55 0.77 0.55 0.58 0.30 0.37 0.59 0.43 0.47
2-Methylnaphthalene mg/kg 0.0202 0.201 0.87 0.75 1.2 0.95 0.91 0.47 0.60 1.1 0.64 0.73
Naphthalene mg/kg 0.0346 0.391 0.21 0.14 0.26 0.25 0.23 0.12 0.18 0.30 0.15 0.17
Perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Phenanthrene mg/kg 0.0419 0.515 0.61 0.59 0.68 0.52 0.47 0.31 0.33 0.62 0.44 0.53
Pyrene mg/kg 0.053 0.875 0.051 0.048 0.058 0.041 0.037 0.032 0.030 0.055 0.042 0.051
Quinoline mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 
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Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.1: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019   

ISQG PEL

% Moisture % - - 73 21 74 50 57 76 68 76 77 80
pH (1:2 soil:water) pH units - - 7.70 8.11 7.33 8.02 8.42 8.40 8.17 8.13 7.89 8.24
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 14 2.2 <1.0 14 <1.0 22 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 6.0 5.3 <1.0 3.9 <1.0 2.2 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 6.5 4.0 <1.0 3.1 <1.0 7.1 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 1.7 8.7 4.1 <1.0 3.8 1.3 10 <1.0 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 2.5 9.7 4.2 <1.0 8.9 8.0 8.3 <1.0 5.2 1.7
% Sand (0.125 mm to 0.063 mm) % - - 7.2 14 2.6 <1.0 15 24 7.4 1.4 9.5 3.7
% Silt (0.063 mm to 0.0312 mm) % - - 33 16 29 3.8 24 23 17 35 25 24
% Silt (0.0312 mm to 0.004 mm) % - - 43 20 40 36 25 31 22 50 41 49
% Clay (<4μm) % - - 12 6.0 8.8 60 2.9 13 3.9 12 18 21

Texture - - - Silt loam Sandy loam Silt loam Silty clay Silt loam Silt loam Silt loam Silt Silt loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 9.6 6.6 14 23 8.5 11 9.3 13 12 11

Aluminum (Al) mg/kg - - 4,970 3,080 4,700 11,800 4,510 1,940 4,590 1,950 3,140 2,140
Antimony (Sb) mg/kg - - 0.560 1.02 0.980 1.70 0.700 0.200 0.490 0.250 0.950 0.240
Arsenic (As) mg/kg 5.9 17 2.48 5.07 4.63 7.63 3.27 0.720 4.23 0.760 2.28 0.960
Barium (Ba) mg/kg - - 361 139 193 538 172 365 392 468 517 399
Beryllium (Be) mg/kg - - 0.390 0.520 0.640 1.12 0.420 <0.10 0.380 0.120 0.200 0.130
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 0.280 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 13 <5.0 8.50 15 9.30 6.30 6.50 7.10 11 7.80
Cadmium (Cd) mg/kg 0.6 3.5 1.10 1.41 1.78 2.63 1.04 4.75 3.20 4.92 15 7.07
Calcium (Ca) mg/kg - - 187,000 30,700 20,400 16,900 65,000 341,000 95,300 327,000 205,000 333,000
Chromium (Cr) mg/kg 37.3 90 9.37 9.14 11 19 12 4.16 10 3.35 6.09 3.78
Cobalt (Co) mg/kg - - 4.45 3.71 6.12 13 3.95 2.14 5.14 2.71 4.44 3.39
Copper (Cu) mg/kg 35.7 197 12 12 18 40 10 3.40 8.35 3.82 7.24 4.74
Iron (Fe) mg/kg 21,200 43,766 9,220 9,340 10,100 14,100 8,520 2,270 12,400 2,130 14,400 4,780
Lead (Pb) mg/kg 35 91.3 6.65 6.43 9.76 20 5.98 1.25 5.42 1.70 3.00 1.79
Lithium (Li) mg/kg - - 6.10 3.00 4.90 10 4.00 5.30 6.70 5.50 6.00 6.30
Magnesium (Mg) mg/kg - - 5,420 6,840 4,790 4,320 5,380 7,420 8,450 6,880 7,140 7,080
Manganese (Mn) mg/kg 460 1,100 693 313 154 314 421 3,760 7,330 3,660 30,100 5,240
Mercury (Hg) mg/kg 0.17 0.486 0.0513 0.0567 0.0632 0.124 0.0521 0.0111 0.0269 0.0188 0.0301 0.0158
Molybdenum (Mo) mg/kg - - 3.28 1.40 2.48 4.15 2.04 5.56 2.32 5.95 6.07 7.23
Nickel (Ni) mg/kg 16 75 18 20 23 42 15 14 36 17 44 15
Phosphorus (P) mg/kg - - 785 1,390 1,350 1,340 1,120 348 1,270 349 831 420
Potassium (K) mg/kg - - 1,540 1,010 1,340 2,870 1,420 740 1,340 750 1,160 790
Selenium (Se) mg/kg b b 14 1.46 16 3.53 9.82 1.69 0.830 2.04 3.31 2.68
Silver (Ag) mg/kg 0.5 - 0.200 0.240 0.310 0.740 0.180 <0.10 0.100 <0.10 <0.10 <0.10
Sodium (Na) mg/kg - - 253 63 60 64 90 181 126 172 150 201
Strontium (Sr) mg/kg - - 342 76 81 120 113 229 98 242 145 238
Sulphur (S) mg/kg - - 7,300 2,700 8,000 1,100 7,900 6,100 2,700 6,700 14,200 9,600
Thallium (Tl) mg/kg - - 0.183 0.216 0.266 0.211 0.198 0.178 0.219 0.188 0.743 0.206
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 23 19 15 22 23 11 15 9.50 16 8.40
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 3.47 1.38 1.72 1.64 1.97 6.94 2.12 7.40 5.52 6.96
Vanadium (V) mg/kg - - 30 35 34 60 33 8.06 23 9.47 17 10
Zinc (Zn) mg/kg 123 315 71 92 122 183 72 32 75 33 82 43
Zirconium (Zr) mg/kg - - <1.0 3.10 2.30 2.60 1.20 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.080 0.0100 <0.14 <0.18 <0.050 <0.046 <0.075 <0.076 <0.053 <0.045
Acenaphthylene mg/kg 0.00587 0.128 0.0130 <0.0050 0.0210 0.0264 0.00810 <0.010 0.0117 0.0110 <0.010 <0.013
Acridine mg/kg - - <0.16 <0.020 <0.23 <0.36 <0.010 <0.020 <0.014 <0.020 <0.020 <0.090
Anthracene mg/kg 0.0469 0.245 <0.015 <0.0040 <0.018 <0.024 0.0104 0.00880 0.0137 0.0162 0.00920 <0.010
Benz(a)anthracene mg/kg 0.0317 0.385 0.0760 0.0350 0.102 0.127 0.0580 0.0380 0.0650 0.0620 0.0430 0.0340
Benzo(a)pyrene mg/kg 0.0319 0.782 0.0430 0.0170 0.0700 0.0700 0.0310 0.0240 0.0370 0.0430 0.0240 <0.025
Benzo(b&j)fluoranthene mg/kg - - 0.162 0.0510 0.223 0.260 0.113 0.0700 0.136 0.130 0.0800 0.0670
Benzo(e)pyrene mg/kg - - 0.176 0.0490 0.245 0.290 0.102 0.0700 0.123 0.125 0.0760 0.0730
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.0660 0.0190 0.0840 0.0810 0.0340 0.0240 0.0350 0.0440 0.0240 <0.025
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.020 <0.010 <0.020 0.0200 <0.010 <0.020 <0.014 <0.020 0.0240 <0.025
Chrysene mg/kg 0.0571 0.862 0.318 0.108 0.437 0.609 0.226 0.155 0.285 0.261 0.183 0.144
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.040 <0.0090 <0.050 0.0538 <0.018 <0.014 0.0210 <0.027 <0.014 <0.013
Fluoranthene mg/kg 0.111 2.355 0.0620 0.0320 0.0920 0.114 0.0450 0.0260 0.0460 0.0480 0.0320 <0.025
Fluorene mg/kg 0.0212 0.144 0.196 0.0240 0.353 0.311 0.154 0.142 0.163 0.257 0.166 0.129
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0230 <0.010 0.0280 <0.030 0.0110 <0.020 <0.014 <0.020 <0.020 <0.025
1-Methylnaphthalene mg/kg - - 1.08 0.136 1.92 2.72 0.604 0.546 0.922 0.920 0.634 0.592
2-Methylnaphthalene mg/kg 0.0202 0.201 1.67 0.145 3.08 4.16 0.948 0.932 1.51 1.68 1.12 1.01
Naphthalene mg/kg 0.0346 0.391 0.423 0.0390 0.816 1.14 0.247 0.240 0.410 0.465 0.317 0.268
Perylene mg/kg - - <0.020 <0.010 <0.020 <0.012 <0.010 <0.020 <0.014 <0.020 <0.020 <0.025
Phenanthrene mg/kg 0.0419 0.515 0.949 0.245 1.54 2.11 0.817 0.532 1.06 0.976 0.683 0.438
Pyrene mg/kg 0.053 0.875 0.0970 0.0570 0.138 0.193 0.0810 0.0410 0.0840 0.0770 0.0530 0.0390
Quinoline mg/kg - - <0.020 <0.010 <0.020 0.0120 <0.010 <0.020 <0.014 <0.020 <0.020 <0.025

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Management Unit 1

Units
BC WSQG 

a

Physical
Tests

Particle 
Size

Metals

PAHs

Mine-exposed

RG_LPLML RG_FOFR2W
Analyte

26-Jul-18 27-Jul-18

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.1: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019   

ISQG PEL

% Moisture % - - 71 79 77 76 82 52 64 55 50 53
pH (1:2 soil:water) pH units - - - - - - - 7.91 7.59 7.96 7.97 7.98
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - 13 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - 6.0 <1.0 <1.0 1.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - 4.2 2.1 5.8 3.5 3.8 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 4.6 6.4 14 14 7.7 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 5.7 8.7 8.7 15 8.4 <1.0 <1.0 1.8 1.3 1.6
% Sand (0.125 mm to 0.063 mm) % - - 5.8 6.5 5.7 8.9 5.9 14 8.6 15 16 16
% Silt (0.063 mm to 0.0312 mm) % - - 24 32 29 25 33 37 38 36 38 37
% Silt (0.0312 mm to 0.004 mm) % - - 32 39 33 28 37 43 47 41 41 41
% Clay (<4μm) % - - 5.0 4.5 3.7 3.5 3.3 4.8 5.4 5.1 4.2 4.2

Texture - - - Silt loam Silt loam Silt loam Silt loam Silt loam Silt Silt Silt loam Silt loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 8.7 12 11 8.9 13 8.0 8.9 6.7 9.0 8.6

Aluminum (Al) mg/kg - - 7,140 1,920 1,390 1,450 2,330 5,090 4,300 6,110 6,200 6,190
Antimony (Sb) mg/kg - - 0.410 0.490 0.240 0.170 0.330 0.490 0.440 0.460 0.550 0.490
Arsenic (As) mg/kg 5.9 17 3.72 1.23 0.600 0.470 1.46 4.85 4.57 4.50 4.72 4.60
Barium (Ba) mg/kg - - 228 552 527 473 997 214 290 214 175 193
Beryllium (Be) mg/kg - - 0.480 0.170 0.110 0.120 0.180 0.460 0.430 0.500 0.550 0.540
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 7.70 8.80 5.90 6.20 9.10 <5.0 <5.0 6.70 7.40 7.30
Cadmium (Cd) mg/kg 0.6 3.5 5.76 9.68 5.33 3.22 9.69 1.19 1.65 1.15 1.07 1.15
Calcium (Ca) mg/kg - - 113,000 232,000 294,000 308,000 221,000 51,900 37,500 58,100 53,900 57,300
Chromium (Cr) mg/kg 37.3 90 9.71 3.61 2.41 2.73 4.17 12 11 14 14 14
Cobalt (Co) mg/kg - - 8.06 6.59 2.63 1.43 6.41 5.59 6.27 5.46 5.14 5.13
Copper (Cu) mg/kg 35.7 197 13 8.08 3.65 3.40 5.97 15 13 13 14 14
Iron (Fe) mg/kg 21,200 43,766 15,500 6,240 1,970 1,920 4,390 13,000 16,000 13,800 12,600 12,600
Lead (Pb) mg/kg 35 91.3 7.80 4.81 1.76 3.50 3.07 7.66 7.21 7.54 7.99 8.16
Lithium (Li) mg/kg - - 15 5.50 4.60 4.00 5.00 7.90 6.50 8.70 9.10 9.30
Magnesium (Mg) mg/kg - - 9,150 6,760 6,950 7,490 7,520 17,600 12,000 16,800 16,800 16,600
Manganese (Mn) mg/kg 460 1,100 1,760 26,200 2,670 1,180 14,500 305 2,450 895 261 262
Mercury (Hg) mg/kg 0.17 0.486 0.0301 0.0204 0.00790 0.00650 0.0172 0.0653 0.0616 0.0509 0.0591 0.0614
Molybdenum (Mo) mg/kg - - 4.89 5.30 5.27 2.06 5.40 1.17 1.08 1.13 1.22 1.19
Nickel (Ni) mg/kg 16 75 26 43 17 7.64 67 24 28 23 23 23
Phosphorus (P) mg/kg - - 811 456 322 321 549 1,270 1,120 1,310 1,190 1,290
Potassium (K) mg/kg - - 1,300 610 580 580 860 1,180 1,040 1,620 1,670 1,680
Selenium (Se) mg/kg b b 2.59 3.96 1.95 2.16 2.34 11 9.59 15 9.09 13
Silver (Ag) mg/kg 0.5 - 0.130 <0.10 <0.10 <0.10 <0.10 0.190 0.210 0.190 0.210 0.200
Sodium (Na) mg/kg - - 107 128 148 127 140 85 69 91 88 91
Strontium (Sr) mg/kg - - 105 173 228 218 169 54 44 59 60 60
Sulphur (S) mg/kg - - 7,700 7,100 5,200 5,100 4,200 <1,000 1,300 1,100 <1,000 1,000
Thallium (Tl) mg/kg - - 0.264 0.309 0.200 0.113 0.569 0.176 0.176 0.200 0.209 0.203
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 8.00 11 7.20 7.70 11 12 9.70 15 17 16
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 5.60 5.48 7.85 5.00 5.48 0.959 0.771 0.942 1.01 1.04
Vanadium (V) mg/kg - - 21 11 7.03 7.13 12 26 21 29 30 30
Zinc (Zn) mg/kg 123 315 85 66 37 28 64 87 87 84 80 82
Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.012 <0.016 <0.062 <0.065 <0.11 <0.034 <0.024 <0.023 <0.049 <0.020
Acenaphthylene mg/kg 0.00587 0.128 <0.0080 0.0130 <0.011 <0.010 <0.015 <0.0050 <0.0070 <0.0050 0.00630 <0.0050
Acridine mg/kg - - <0.016 <0.023 <0.021 <0.020 <0.026 <0.010 <0.014 <0.010 <0.010 <0.010
Anthracene mg/kg 0.0469 0.245 0.0111 0.0227 <0.0084 <0.0080 <0.013 <0.0040 <0.0056 <0.0040 <0.0040 <0.0040
Benz(a)anthracene mg/kg 0.0317 0.385 0.0370 0.0860 <0.040 <0.040 <0.060 0.0230 0.0160 0.0160 0.0310 0.0110
Benzo(a)pyrene mg/kg 0.0319 0.782 0.0310 0.0760 0.0250 0.0240 0.0330 0.0110 <0.014 <0.010 0.0130 <0.010
Benzo(b&j)fluoranthene mg/kg - - 0.0620 0.132 0.0630 0.0640 0.0930 0.0420 0.0310 0.0300 0.0560 0.0200
Benzo(e)pyrene mg/kg - - 0.0440 0.0860 0.0690 0.0710 0.105 0.0430 0.0310 0.0300 0.0570 0.0190
Benzo(b+j+k)fluoranthene mg/kg - - 0.0760 0.165 0.0670 0.0680 0.100 - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.0280 0.0510 0.0320 0.0310 0.0400 <0.010 <0.014 <0.010 0.0210 <0.010
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.016 0.0330 <0.021 <0.020 <0.026 <0.010 <0.014 <0.010 <0.010 <0.010
Chrysene mg/kg 0.0571 0.862 0.0830 0.153 0.156 0.158 0.241 0.104 0.0790 0.0770 0.148 0.0590
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.00970 0.0210 <0.015 <0.016 <0.022 <0.0070 <0.0070 <0.0050 <0.014 <0.0050
Fluoranthene mg/kg 0.111 2.355 0.0550 0.112 0.0300 0.0320 0.0460 0.0190 <0.014 0.0130 0.0300 0.0130
Fluorene mg/kg 0.0212 0.144 0.0270 0.0430 0.155 0.151 0.225 0.0700 0.0570 0.0540 0.0960 0.0430
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0190 0.0450 <0.021 <0.020 <0.026 <0.010 <0.014 <0.010 <0.010 <0.010
1-Methylnaphthalene mg/kg - - 0.121 0.150 0.626 0.637 1.08 0.432 0.333 0.296 0.578 0.271
2-Methylnaphthalene mg/kg 0.0202 0.201 0.189 0.257 1.09 1.08 1.90 0.722 0.564 0.493 0.953 0.441
Naphthalene mg/kg 0.0346 0.391 0.0870 0.116 0.278 0.267 0.487 0.201 0.165 0.137 0.259 0.141
Perylene mg/kg - - 0.0300 0.0470 <0.021 <0.020 <0.026 <0.010 <0.014 <0.010 <0.010 <0.010
Phenanthrene mg/kg 0.0419 0.515 0.181 0.285 0.601 0.651 0.984 0.363 0.255 0.242 0.624 0.223
Pyrene mg/kg 0.053 0.875 0.0500 0.0970 0.0520 0.0600 0.0820 0.0290 0.0210 0.0200 0.0450 0.0190
Quinoline mg/kg - - <0.016 <0.023 <0.021 <0.020 <0.026 <0.010 <0.014 <0.010 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Metals

PAHs

Mine-exposed
Analyte

Management Unit 1

30-Jul-18

Physical
Tests

Particle 
Size

RG_FO10RG_FOFR2W

16-Sep-19

Units
BC WSQG 

a

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm 
= millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.1: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019   

ISQG PEL

% Moisture % - - 65 65 64 61 62 63 65 60 60 62
pH (1:2 soil:water) pH units - - 8.15 7.76 7.85 7.85 7.94 7.67 7.58 8.01 7.72 7.75
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - <1.0 1.1 1.4 <1.0 <1.0 1.1 <1.0 1.1 1.1 <1.0
% Sand (0.125 mm to 0.063 mm) % - - 3.8 2.6 3.6 1.9 3.5 2.6 <1.0 6.1 4.1 3.4
% Silt (0.063 mm to 0.0312 mm) % - - 35 39 32 30 31 28 26 31 28 29
% Silt (0.0312 mm to 0.004 mm) % - - 52 50 53 56 54 55 57 51 54 53
% Clay (<4μm) % - - 8.2 6.3 9.1 11 9.7 13 16 10 13 13

Texture - - - Silt Silt Silt Silt Silt Silt Silt Silt Silt Silt

Organic 
Carbon Total Organic Carbon % - - 8.3 8.6 8.3 8.7 8.9 8.8 10 9.4 9.7 10

Aluminum (Al) mg/kg - - 8,260 5,990 8,000 6,460 7,510 8,860 8,980 8,250 8,860 7,400
Antimony (Sb) mg/kg - - 0.510 0.520 0.580 0.590 0.590 0.540 0.630 0.600 0.620 0.580
Arsenic (As) mg/kg 5.9 17 4.05 4.18 4.81 4.55 4.57 4.68 5.84 4.84 4.66 3.61
Barium (Ba) mg/kg - - 215 206 243 208 222 209 235 205 214 162
Beryllium (Be) mg/kg - - 0.640 0.550 0.650 0.560 0.620 0.660 0.660 0.650 0.660 0.610
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 10 6.40 7.30 5.40 6.20 13 10 8.40 9.60 9.00
Cadmium (Cd) mg/kg 0.6 3.5 1.36 1.28 1.49 1.43 1.43 1.63 1.47 1.59 1.50 1.34
Calcium (Ca) mg/kg - - 42,900 58,600 53,700 60,100 56,800 51,700 93,500 46,600 59,700 54,400
Chromium (Cr) mg/kg 37.3 90 16 13 17 14 16 21 23 18 20 14
Cobalt (Co) mg/kg - - 6.07 6.04 7.17 6.80 6.87 7.96 7.31 6.90 7.13 5.60
Copper (Cu) mg/kg 35.7 197 17 16 18 17 18 18 17 18 18 14
Iron (Fe) mg/kg 21,200 43,766 10,200 11,200 13,600 13,100 13,300 12,600 15,100 12,700 12,900 10,800
Lead (Pb) mg/kg 35 91.3 9.14 9.00 9.86 9.24 9.70 10 9.67 10 9.72 11
Lithium (Li) mg/kg - - 13 11 14 12 14 14 17 16 17 14
Magnesium (Mg) mg/kg - - 10,900 11,800 13,800 13,800 15,600 15,200 18,100 13,600 15,300 11,300
Manganese (Mn) mg/kg 460 1,100 310 478 596 596 522 312 456 314 331 287
Mercury (Hg) mg/kg 0.17 0.486 0.0770 0.0578 0.0729 0.0722 0.0666 0.0824 0.0804 0.0672 0.0720 0.0798
Molybdenum (Mo) mg/kg - - 0.640 0.770 0.800 0.960 0.780 0.860 1.69 0.850 1.10 1.02
Nickel (Ni) mg/kg 16 75 23 23 27 26 27 29 32 26 28 23
Phosphorus (P) mg/kg - - 1,470 1,470 1,520 1,340 1,570 1,460 1,500 1,450 1,420 1,380
Potassium (K) mg/kg - - 2,180 1,420 2,060 1,650 1,900 2,480 2,490 2,310 2,450 1,830
Selenium (Se) mg/kg b b 1.33 1.32 1.37 1.29 1.34 2.11 2.67 2.13 2.37 1.92
Silver (Ag) mg/kg 0.5 - 0.260 0.260 0.290 0.260 0.280 0.250 0.250 0.270 0.290 0.310
Sodium (Na) mg/kg - - 103 128 112 101 109 125 151 121 128 97
Strontium (Sr) mg/kg - - 51 61 60 61 62 55 76 57 65 58
Sulphur (S) mg/kg - - 1,100 1,100 1,000 <1,000 1,000 1,400 1,400 1,200 1,400 <1,000
Thallium (Tl) mg/kg - - 0.263 0.212 0.255 0.231 0.248 0.280 0.288 0.278 0.280 0.288
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 20 9.80 15 11 13 20 21 16 23 13
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.894 0.936 0.940 0.910 0.967 1.04 1.17 1.01 1.06 1.05
Vanadium (V) mg/kg - - 31 24 34 29 32 36 37 34 37 26
Zinc (Zn) mg/kg 123 315 134 118 120 110 118 127 117 125 121 109
Zirconium (Zr) mg/kg - - 1.20 1.00 1.10 <1.0 1.20 1.20 <1.0 1.40 1.20 1.30
Acenaphthene mg/kg 0.00671 0.0889 <0.035 <0.054 <0.052 <0.046 <0.034 <0.020 <0.019 <0.036 <0.037 <0.065
Acenaphthylene mg/kg 0.00587 0.128 <0.0070 0.00770 0.00760 <0.0065 <0.0065 <0.0065 <0.0050 <0.0050 0.00530 0.00930
Acridine mg/kg - - <0.014 <0.014 <0.013 <0.013 <0.013 <0.013 <0.010 <0.010 <0.010 <0.013
Anthracene mg/kg 0.0469 0.245 <0.0056 <0.0068 <0.0052 <0.0052 <0.0052 <0.0052 <0.0040 <0.0040 <0.0040 <0.0052
Benz(a)anthracene mg/kg 0.0317 0.385 0.0300 0.0400 0.0400 0.0360 0.0250 0.0160 0.0140 0.0270 0.0300 0.0470
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.014 0.0200 0.0210 0.0140 0.0130 <0.013 <0.010 0.0120 0.0140 0.0230
Benzo(b&j)fluoranthene mg/kg - - 0.0730 0.0940 0.100 0.0760 0.0640 0.0340 0.0310 0.0690 0.0750 0.119
Benzo(e)pyrene mg/kg - - 0.0680 0.0910 0.0940 0.0710 0.0590 0.0320 0.0300 0.0650 0.0710 0.110
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.0210 0.0280 0.0280 0.0220 0.0180 <0.013 <0.010 0.0200 0.0220 0.0290
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.014 <0.014 <0.013 <0.013 <0.013 <0.013 <0.010 <0.010 <0.010 <0.013
Chrysene mg/kg 0.0571 0.862 0.166 0.222 0.234 0.171 0.141 0.0840 0.0730 0.153 0.168 0.275
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.012 <0.014 <0.014 <0.010 <0.0080 <0.0065 <0.0050 <0.010 <0.013 <0.017
Fluoranthene mg/kg 0.111 2.355 0.0310 0.0370 0.0410 0.0290 0.0240 0.0130 0.0130 0.0270 0.0290 0.0480
Fluorene mg/kg 0.0212 0.144 0.0960 0.141 0.128 0.104 0.0870 0.0540 0.0460 0.0930 0.0950 0.159
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.014 <0.014 <0.013 <0.013 <0.013 <0.013 <0.010 <0.010 <0.010 <0.013
1-Methylnaphthalene mg/kg - - 0.424 0.688 0.718 0.603 0.450 0.269 0.236 0.450 0.481 0.924
2-Methylnaphthalene mg/kg 0.0202 0.201 0.676 1.12 1.15 0.981 0.727 0.427 0.378 0.706 0.767 1.45
Naphthalene mg/kg 0.0346 0.391 0.186 0.306 0.320 0.272 0.198 0.121 0.0990 0.194 0.209 0.412
Perylene mg/kg - - 0.367 0.226 0.299 0.180 0.237 0.0540 0.0210 0.170 0.114 0.183
Phenanthrene mg/kg 0.0419 0.515 0.458 0.674 0.662 0.493 0.386 0.230 0.214 0.449 0.456 0.835
Pyrene mg/kg 0.053 0.875 0.0420 0.0570 0.0580 0.0430 0.0360 0.0200 0.0190 0.0390 0.0440 0.0690
Quinoline mg/kg - - <0.014 <0.014 <0.013 <0.013 <0.013 <0.013 <0.010 <0.010 <0.010 <0.013

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

PAHs
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Mine-exposed
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Physical
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Particle 
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Metals

30-Jul-18 29-Jul-18

RG_FOXCF

29-Jul-18

RG_FRWUCH
Units

BC WSQG 
a

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.1: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 1, 2018 and 2019   

ISQG PEL

% Moisture % - - 79 80 82 85 81 70 70 76 73 73
pH (1:2 soil:water) pH units - - 6.91 - 7.13 - 7.32 8.08 7.99 7.95 7.91 7.58
pH (1:9) pH units - - - 7.30 - 7.90 - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 2.3 1.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - 1.5 <1.0 3.9 2.2 1.2 <1.0 <1.0 1.6 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 2.3 <1.0 5.5 4.0 3.7 <1.0 <1.0 3.6 3.7 1.5
% Sand (0.25 mm to 0.125 mm) % - - 3.9 <1.0 6.5 7.8 8.3 4.7 2.8 7.6 7.7 2.5
% Sand (0.125 mm to 0.063 mm) % - - 5.7 <1.0 6.8 5.0 9.5 8.1 6.5 9.8 11 1.7
% Silt (0.063 mm to 0.0312 mm) % - - 32 42 31 35 32 17 23 25 28 29
% Silt (0.0312 mm to 0.004 mm) % - - 45 49 38 40 39 41 44 38 38 47
% Clay (<4μm) % - - 10 6.2 6.5 5.2 6.4 29 23 14 11 18

Texture - - - Silt loam Silt Silt loam Silt loam Silt loam Silt loam Silt loam Silt loam Silt loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 10 18 16 12 9.3 7.2 8.1 7.6 7.1 9.7

Aluminum (Al) mg/kg - - 9,780 8,270 9,120 10,500 7,080 9,630 7,730 4,110 3,550 5,680
Antimony (Sb) mg/kg - - 0.690 0.700 0.830 0.940 0.560 0.830 0.710 0.480 0.340 0.510
Arsenic (As) mg/kg 5.9 17 3.92 2.73 2.94 4.28 3.69 4.22 3.71 2.34 1.93 2.74
Barium (Ba) mg/kg - - 207 187 226 268 166 415 371 354 378 356
Beryllium (Be) mg/kg - - 0.620 0.530 0.670 0.560 0.500 0.780 0.600 0.350 0.310 0.450
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 9.00 8.90 15 12 7.80 13 14 11 10 12
Cadmium (Cd) mg/kg 0.6 3.5 2.01 2.38 2.30 2.29 1.31 1.95 1.67 1.18 1.12 1.33
Calcium (Ca) mg/kg - - 27,200 24,500 30,200 34,300 23,600 234,000 230,000 274,000 281,000 241,000
Chromium (Cr) mg/kg 37.3 90 35 23 30 29 22 18 14 7.49 7.31 10
Cobalt (Co) mg/kg - - 3.53 2.58 2.95 4.95 2.40 6.77 6.17 3.90 3.06 3.92
Copper (Cu) mg/kg 35.7 197 17 16 17 18 14 17 14 9.80 8.46 11
Iron (Fe) mg/kg 21,200 43,766 13,800 11,200 9,860 11,400 10,200 12,200 10,200 7,120 6,170 8,110
Lead (Pb) mg/kg 35 91.3 10 9.76 11 9.36 8.52 13 9.62 5.82 5.41 7.99
Lithium (Li) mg/kg - - 15 10 13 13 11 12 9.80 6.10 5.10 8.30
Magnesium (Mg) mg/kg - - 12,900 7,010 8,150 12,800 9,730 10,100 8,740 7,900 7,380 7,980
Manganese (Mn) mg/kg 460 1,100 55 38 45 85 47 353 337 291 267 273
Mercury (Hg) mg/kg 0.17 0.486 0.0675 0.0693 0.0939 0.0515 0.0608 0.0503 0.0462 0.0331 0.0273 0.0358
Molybdenum (Mo) mg/kg - - 3.18 1.24 2.62 1.49 0.780 3.35 3.45 2.58 2.58 2.73
Nickel (Ni) mg/kg 16 75 25 19 21 27 17 29 24 18 15 19
Phosphorus (P) mg/kg - - 1,590 911 1,390 1,650 1,280 944 888 606 506 668
Potassium (K) mg/kg - - 1,900 1,260 1,880 2,450 1,590 2,760 2,300 1,160 1,020 1,580
Selenium (Se) mg/kg b b 12 12 13 21 7.89 39 37 49 48 39
Silver (Ag) mg/kg 0.5 - 0.270 0.230 0.270 0.180 0.180 0.280 0.220 0.140 0.130 0.180
Sodium (Na) mg/kg - - 94 80 84 165 89 295 301 335 276 245
Strontium (Sr) mg/kg - - 49 60 71 67 48 245 253 357 320 263
Sulphur (S) mg/kg - - 9,300 4,000 8,500 4,300 1,600 8,900 8,100 7,100 6,600 7,500
Thallium (Tl) mg/kg - - 0.234 0.163 0.234 0.242 0.198 0.285 0.250 0.174 0.159 0.217
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 23 27 24 34 15 14 9.10 9.00 7.20 8.70
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 3.43 4.12 6.21 4.98 1.73 3.11 3.29 2.93 2.57 2.60
Vanadium (V) mg/kg - - 38 24 33 43 30 36 29 16 15 21
Zinc (Zn) mg/kg 123 315 118 74 91 144 79 156 131 110 87 112
Zirconium (Zr) mg/kg - - 2.90 4.40 3.50 2.40 1.80 1.60 1.20 <1.0 <1.0 1.20
Acenaphthene mg/kg 0.00671 0.0889 <0.010 <0.012 <0.013 <0.016 <0.018 <0.085 <0.080 <0.080 <0.070 <0.10
Acenaphthylene mg/kg 0.00587 0.128 <0.010 <0.012 <0.013 <0.016 <0.018 <0.017 0.0153 0.0130 <0.014 <0.016
Acridine mg/kg - - <0.020 <0.023 <0.026 <0.032 <0.035 <0.28 <0.21 <0.19 <0.54 <0.60
Anthracene mg/kg 0.0469 0.245 <0.0080 <0.0092 <0.010 <0.013 <0.014 <0.027 <0.022 <0.020 <0.080 <0.080
Benz(a)anthracene mg/kg 0.0317 0.385 <0.020 <0.023 <0.026 0.0340 <0.035 0.0820 0.0720 0.0790 0.123 0.157
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.020 <0.023 <0.026 <0.032 <0.035 0.0570 0.0550 0.0550 0.0920 0.108
Benzo(b&j)fluoranthene mg/kg - - 0.0270 <0.023 0.0350 0.0530 <0.035 0.143 0.136 0.145 0.152 0.203
Benzo(e)pyrene mg/kg - - 0.0280 <0.023 0.0290 0.0410 <0.035 0.200 0.187 0.177 0.180 0.240
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - 0.153 0.141 0.152 <0.18 <0.23
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.020 <0.023 <0.026 <0.032 <0.035 0.0750 0.0690 0.0690 0.0820 0.109
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.020 <0.023 <0.026 <0.032 <0.035 <0.016 <0.016 <0.020 <0.024 <0.027
Chrysene mg/kg 0.0571 0.862 0.0570 0.0400 0.0810 0.109 0.0670 0.388 0.362 0.345 0.453 0.579
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.010 <0.012 <0.013 <0.016 <0.018 0.0372 0.0348 0.0340 0.0360 0.0500
Fluoranthene mg/kg 0.111 2.355 <0.020 <0.023 <0.026 0.0700 <0.035 0.0750 0.0580 0.0570 0.139 0.152
Fluorene mg/kg 0.0212 0.144 0.0220 <0.023 <0.026 0.0420 <0.035 0.245 0.239 0.230 0.200 0.267
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.020 <0.023 <0.026 <0.032 <0.035 0.0270 0.0230 0.0210 0.0380 0.0530
1-Methylnaphthalene mg/kg - - 0.146 0.129 0.189 0.214 0.187 1.10 1.06 0.922 0.582 0.860
2-Methylnaphthalene mg/kg 0.0202 0.201 0.228 0.202 0.276 0.337 0.287 1.80 1.74 1.55 0.961 1.46
Naphthalene mg/kg 0.0346 0.391 0.137 0.102 0.142 0.163 0.166 0.497 0.523 0.393 0.230 0.348
Perylene mg/kg - - 0.0560 <0.023 0.351 0.0610 0.0460 0.0390 0.0190 0.0280 <0.14 <0.17
Phenanthrene mg/kg 0.0419 0.515 0.197 0.148 0.251 0.312 0.210 1.10 1.07 1.02 1.14 1.34
Pyrene mg/kg 0.053 0.875 <0.020 <0.023 <0.026 0.0560 <0.035 0.211 0.156 0.147 0.346 0.408
Quinoline mg/kg - - <0.020 <0.023 <0.026 <0.032 <0.035 <0.016 <0.016 <0.020 <0.020 <0.020

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Management Unit 1
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Particle 
Size

Metals

PAHs

29-Jul-18

Mine-exposed

RG_FWDEC RG_GHWFR

15-Sep-19

Units
BC WSQG 

a

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.2: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 2, 2018

ISQG PEL

% Moisture % - - 83 88 73 78 85 55 50 48 50 48
pH (1:2 soil:water) pH units - - 7.37 - 7.24 7.47 - 8.07 8.07 7.96 8.09 8.26
pH (1:9) pH units - - - 7.99 - - 7.23 - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.125 mm to 0.063 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 <1.0 <1.0
% Silt (0.063 mm to 0.0312 mm) % - - 32 36 16 26 37 36 28 34 24 26
% Silt (0.0312 mm to 0.004 mm) % - - 49 48 45 48 49 53 57 56 60 59
% Clay (<4μm) % - - 18 15 36 25 11 8.6 14 9.8 16 15
Texture - - - Silt loam Silt Silty clay loam Silt loam Silt Silt Silt Silt Silt Silt

Organic 
Carbon Total Organic Carbon % - - 6.8 13 5.1 5.9 9.8 7.0 5.5 5.2 5.1 5.2

Aluminum (Al) mg/kg - - 10,000 6,400 16,100 9,450 3,060 6,590 8,420 6,560 8,830 7,760
Antimony (Sb) mg/kg - - 0.770 0.570 1.07 0.560 0.430 0.620 0.830 0.680 0.840 0.610
Arsenic (As) mg/kg 5.9 17 6.08 3.92 7.78 7.13 3.15 6.69 8.15 6.98 7.88 7.86
Barium (Ba) mg/kg - - 558 450 531 594 595 213 252 219 244 229
Beryllium (Be) mg/kg - - 0.680 0.480 1.17 0.700 0.230 0.590 0.790 0.630 0.870 0.680
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 15 16 18 6.40 13 8.10 11 7.90 11 8.30
Cadmium (Cd) mg/kg 0.6 3.5 1.00 0.838 1.64 1.21 0.473 1.03 1.17 1.01 1.19 1.20
Calcium (Ca) mg/kg - - 274,000 220,000 217,000 250,000 339,000 63,700 80,300 65,900 78,200 61,300
Chromium (Cr) mg/kg 37.3 90 26 17 30 16 6.34 15 19 15 19 18
Cobalt (Co) mg/kg - - 4.89 4.18 6.96 6.16 3.09 7.29 8.58 7.44 8.78 9.02
Copper (Cu) mg/kg 35.7 197 15 13 23 38 8.15 18 20 18 23 21
Iron (Fe) mg/kg 21,200 43,766 23,000 15,900 21,300 22,800 16,500 16,600 20,300 17,100 20,300 20,800
Lead (Pb) mg/kg 35 91.3 8.18 8.48 13 9.48 5.57 9.38 13 10 12 10
Lithium (Li) mg/kg - - 8.40 5.70 14 10 3.70 11 15 11 14 12
Magnesium (Mg) mg/kg - - 11,900 9,440 13,700 13,000 9,950 17,300 18,200 17,200 19,600 20,000
Manganese (Mn) mg/kg 460 1,100 473 588 509 560 737 858 1,050 1,020 1,190 1,070
Mercury (Hg) mg/kg 0.17 0.486 0.0667 0.0736 0.0889 0.0556 0.0357 0.0641 0.0598 0.0551 0.0883 0.0852
Molybdenum (Mo) mg/kg - - 4.05 4.19 2.97 3.40 3.79 1.83 2.56 2.00 2.55 1.96
Nickel (Ni) mg/kg 16 75 23 17 30 24 12 25 30 25 30 30
Phosphorus (P) mg/kg - - 1,260 1,180 1,610 1,350 811 1,490 1,600 1,420 1,650 1,510
Potassium (K) mg/kg - - 2,630 1,870 4,520 2,510 970 1,810 2,310 1,770 2,190 2,220
Selenium (Se) mg/kg b b 2.71 2.83 2.27 1.98 3.46 5.87 4.07 4.19 2.68 4.42
Silver (Ag) mg/kg 0.5 - 0.200 0.170 0.350 0.250 <0.10 0.230 0.290 0.260 0.310 0.240
Sodium (Na) mg/kg - - 188 158 166 159 179 100 107 96 111 110
Strontium (Sr) mg/kg - - 260 216 236 256 300 73 91 76 87 71
Sulphur (S) mg/kg - - 15,400 14,500 8,800 11,300 17,000 1,300 1,400 1,100 1,300 1,200
Thallium (Tl) mg/kg - - 0.264 0.184 0.437 0.274 0.102 0.256 0.353 0.273 0.330 0.261
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 22 17 21 4.10 18 20 17 17 21 14
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 2.12 2.41 1.88 1.97 2.24 1.40 1.55 1.30 1.42 1.18
Vanadium (V) mg/kg - - 40 27 63 40 16 27 33 27 33 34
Zinc (Zn) mg/kg 123 315 90 76 139 123 42 90 108 90 112 98
Zirconium (Zr) mg/kg - - 1.50 1.40 2.60 1.80 1.10 1.00 1.20 1.10 1.30 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.014 <0.020 <0.014 <0.014 <0.018 <0.024 <0.024 <0.019 <0.022 <0.033
Acenaphthylene mg/kg 0.00587 0.128 <0.014 <0.020 <0.0090 <0.012 <0.017 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Acridine mg/kg - - <0.028 <0.040 <0.018 <0.023 <0.033 <0.010 <0.010 <0.010 <0.010 <0.010
Anthracene mg/kg 0.0469 0.245 <0.011 <0.016 <0.0072 <0.0092 <0.013 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040
Benz(a)anthracene mg/kg 0.0317 0.385 <0.028 <0.040 0.0200 <0.023 <0.033 0.0180 0.0150 0.0150 0.0180 <0.030
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.028 <0.040 <0.018 <0.023 <0.033 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo(b&j)fluoranthene mg/kg - - 0.0570 0.0560 0.0850 0.0690 0.0600 0.0360 0.0300 0.0300 0.0360 0.0490
Benzo(e)pyrene mg/kg - - 0.0500 0.0500 0.0800 0.0640 0.0480 0.0360 0.0300 0.0300 0.0350 0.0480
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.028 <0.10 0.0260 <0.023 <0.033 0.0130 0.0120 0.0110 <0.010 0.0130
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.028 <0.040 <0.018 <0.023 <0.033 <0.010 <0.010 <0.010 <0.010 <0.010
Chrysene mg/kg 0.0571 0.862 0.0960 0.100 0.158 0.133 0.098 0.098 0.0930 0.0850 0.099 0.141
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.014 <0.020 <0.012 <0.012 <0.017 <0.0050 <0.0060 <0.0060 <0.0050 <0.011
Fluoranthene mg/kg 0.111 2.355 <0.028 <0.040 0.0360 0.0310 0.0480 0.0230 0.0210 0.0200 0.0190 0.0260
Fluorene mg/kg 0.0212 0.144 0.0410 0.0550 0.0430 0.0420 0.0560 0.0410 0.0390 0.0320 0.0360 0.0510
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.028 <0.040 <0.018 <0.023 <0.033 <0.010 <0.010 <0.010 <0.010 <0.010
1-Methylnaphthalene mg/kg - - 0.116 0.144 0.136 0.136 0.182 0.306 0.295 0.228 0.286 0.348
2-Methylnaphthalene mg/kg 0.0202 0.201 0.178 0.234 0.189 0.205 0.307 0.450 0.437 0.336 0.432 0.520
Naphthalene mg/kg 0.0346 0.391 0.0530 0.0630 0.0510 0.0550 0.0810 0.125 0.116 0.0900 0.115 0.123
Perylene mg/kg - - <0.028 <0.040 <0.018 <0.023 <0.033 <0.010 <0.010 <0.010 <0.010 0.0120
Phenanthrene mg/kg 0.0419 0.515 0.179 0.192 0.238 0.218 0.210 0.373 0.341 0.327 0.306 0.467
Pyrene mg/kg 0.053 0.875 0.0320 <0.040 0.0520 0.0420 0.0440 0.0340 0.0310 0.0290 0.0300 0.0450
Quinoline mg/kg - - <0.028 <0.040 <0.018 <0.023 <0.033 <0.010 <0.010 <0.010 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; 
mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy.
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Table J.3: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019   

ISQG PEL

% Moisture % - - 84 90 91 94 82 84 87 84 84 80
pH (1:2 soil:water) pH units - - 7.83 8.05 - - 8.05 7.17 7.20 7.12 7.57 7.19
pH (1:9) pH units - - - - 8.27 8.35 - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 2.1 3.1 4.0 3.9 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 2.9 <1.0 <1.0 <1.0 4.5 4.3 2.5 4.6 3.5 <1.0
% Sand (0.125 mm to 0.063 mm) % - - 2.2 <1.0 1.1 1.3 8.0 8.7 4.9 7.1 4.9 <1.0
% Silt (0.063 mm to 0.0312 mm) % - - 36 36 38 39 35 32 32 32 31 37
% Silt (0.0312 mm to 0.004 mm) % - - 46 50 52 47 42 43 46 41 45 52
% Clay (<4μm) % - - 12 13 7.8 12 10 10 11 11 11 11

Texture - - - Silt Silt Silt Silt Silt loam Silt loam Silt Silt loam Silt loam/Silt Silt

Organic 
Carbon Total Organic Carbon % - - 4.7 7.7 11 15 4.1 6.1 6.3 5.8 7.6 8.7

Aluminum (Al) mg/kg - - 452 762 1,390 974 535 414 1,480 753 884 1,040
Antimony (Sb) mg/kg - - <0.10 0.130 0.250 0.200 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic (As) mg/kg 5.9 17 0.370 0.600 1.58 0.900 0.470 0.390 0.730 0.520 0.470 0.560
Barium (Ba) mg/kg - - 529 475 534 355 654 494 446 453 395 550
Beryllium (Be) mg/kg - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 6.30 11 17 14 11 <5.0 <5.0 <5.0 <5.0 5.00
Cadmium (Cd) mg/kg 0.6 3.5 0.111 0.172 0.319 0.279 0.122 0.118 0.260 0.139 0.192 0.205
Calcium (Ca) mg/kg - - 367,000 327,000 387,000 251,000 525,000 347,000 320,000 347,000 270,000 351,000
Chromium (Cr) mg/kg 37.3 90 4.63 6.81 18 14 9.75 2.29 8.28 4.27 4.13 4.66
Cobalt (Co) mg/kg - - 0.170 0.370 0.820 0.590 0.240 0.270 0.690 0.270 0.400 0.580
Copper (Cu) mg/kg 35.7 197 0.930 1.77 3.20 2.72 0.910 2.39 3.84 1.93 2.78 3.88
Iron (Fe) mg/kg 21,200 43,766 454 724 1,970 1,130 646 704 2,150 972 1,520 1,690
Lead (Pb) mg/kg 35 91.3 0.990 1.65 3.10 3.14 1.15 1.54 2.66 1.28 2.13 2.61
Lithium (Li) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Magnesium (Mg) mg/kg - - 6,270 5,870 6,820 4,780 8,110 6,450 6,040 5,260 4,490 5,770
Manganese (Mn) mg/kg 460 1,100 75 91 139 101 113 73 103 73 81 111
Mercury (Hg) mg/kg 0.17 0.486 <0.0050 0.0109 0.0394 0.0649 0.0303 0.0124 0.0175 0.00960 0.0139 0.0154
Molybdenum (Mo) mg/kg - - 0.920 1.30 2.29 1.96 0.690 2.35 1.08 0.740 0.630 0.850
Nickel (Ni) mg/kg 16 75 1.28 2.14 6.10 4.49 2.60 1.62 4.17 1.71 2.06 2.95
Phosphorus (P) mg/kg - - 102 192 348 337 124 235 325 253 215 246
Potassium (K) mg/kg - - 150 230 310 260 220 140 390 280 170 200
Selenium (Se) mg/kg c c 1.70 3.11 5.75 5.88 2.05 2.00 2.57 1.85 2.23 3.07
Silver (Ag) mg/kg 0.5 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Sodium (Na) mg/kg - - 78 83 114 95 110 74 77 82 72 80
Strontium (Sr) mg/kg - - 261 223 276 176 344 306 245 211 196 290
Sulphur (S) mg/kg - - 2,000 3,200 4,800 4,600 2,300 2,400 3,000 2,200 3,000 3,800
Thallium (Tl) mg/kg - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Tin (Sn) mg/kg - - <2.0 47 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 12 19 33 25 13 8.90 14 14 15 22
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.975 1.61 2.72 2.17 0.754 1.05 0.600 0.403 0.466 0.771
Vanadium (V) mg/kg - - 1.90 2.88 4.42 3.37 1.79 1.79 4.00 1.83 1.95 2.78
Zinc (Zn) mg/kg 123 315 6.10 18 15 11 6.30 10 21 8.90 16 25
Zirconium (Zr) mg/kg - - <1.0 <1.0 1.40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.015 <0.024 <0.025 <0.035 <0.013 <0.014 <0.017 <0.014 <0.014 <0.012
Acenaphthylene mg/kg 0.00587 0.128 <0.015 <0.024 <0.025 <0.035 <0.013 <0.014 <0.017 <0.014 <0.014 <0.012
Acridine mg/kg - - <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Anthracene mg/kg 0.0469 0.245 <0.012 <0.019 <0.020 <0.028 <0.010 <0.011 <0.014 <0.011 <0.011 <0.0092
Benz(a)anthracene mg/kg 0.0317 0.385 <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Benzo(b&j)fluoranthene mg/kg - - <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Benzo(e)pyrene mg/kg - - <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Chrysene mg/kg 0.0571 0.862 0.0350 0.0510 0.0680 <0.070 0.0300 0.0360 0.0350 0.0300 <0.028 0.0260
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.015 <0.024 <0.025 <0.035 <0.013 <0.014 <0.017 <0.014 <0.014 <0.012
Fluoranthene mg/kg 0.111 2.355 <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Fluorene mg/kg 0.0212 0.144 <0.029 0.0490 0.0620 <0.070 0.0270 0.0380 0.0380 0.0320 <0.028 <0.023
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
1-Methylnaphthalene mg/kg - - 0.126 0.253 0.308 0.272 0.143 0.157 0.157 0.139 0.0860 0.0520
2-Methylnaphthalene mg/kg 0.0202 0.201 0.212 0.421 0.490 0.451 0.230 0.244 0.253 0.218 0.134 0.0800
Naphthalene mg/kg 0.0346 0.391 0.0560 0.0950 0.131 0.121 0.0610 0.0770 0.0810 0.0700 0.0420 0.0270
Perylene mg/kg - - <0.029 <0.047 0.181 0.0750 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Phenanthrene mg/kg 0.0419 0.515 0.133 0.242 0.215 0.199 0.0980 0.130 0.129 0.113 0.0770 0.0510
Pyrene mg/kg 0.053 0.875 <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023
Quinoline mg/kg - - <0.029 <0.047 <0.050 <0.070 <0.025 <0.027 <0.034 <0.027 <0.028 <0.023

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_GHSCW was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Reference
Analyte

Physical
Tests

31-Jul-18

RG_WWER

Management Unit 3

Units
BC WSQG 

a

4-Aug-18

RG_REFF

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.3: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019   

ISQG PEL

% Moisture % - - 78 78 75 76 76 46 51 40 49 38
pH (1:2 soil:water) pH units - - 8.03 8.04 7.95 8.21 8.07 8.01 8.14 8.12 8.03 8.09
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 2.1 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - <1.0 1.2 3.0 1.6 5.6 <1.0 <1.0 4.1 4.1 5.3
% Sand (0.25 mm to 0.125 mm) % - - 1.3 3.2 4.1 3.8 9.8 7.9 3.4 10 18 23
% Sand (0.125 mm to 0.063 mm) % - - 3.4 5.6 5.4 6.0 10 23 25 28 25 24
% Silt (0.063 mm to 0.0312 mm) % - - 36 35 33 35 31 29 31 25 22 20
% Silt (0.0312 mm to 0.004 mm) % - - 49 46 45 45 36 33 33 25 25 21
% Clay (<4μm) % - - 9.5 8.9 9.6 8.0 6.1 5.9 4.8 5.2 6.2 5.7

Texture - - - Silt Silt Silt Silt Silt loam Silt loam Silt loam Sandy 
loam

Sandy 
loam

Sandy 
loam

Organic 
Carbon Total Organic Carbon % - - 4.9 4.7 6.3 3.8 4.3 5.0 3.7 3.7 4.7 3.1

Aluminum (Al) mg/kg - - 560 526 526 574 421 6,240 6,290 <50 8,470 7,610
Antimony (Sb) mg/kg - - <0.10 <0.10 <0.10 <0.10 <0.10 0.450 0.430 <0.10 0.640 0.590
Arsenic (As) mg/kg 5.9 17 0.430 0.310 0.300 0.290 0.300 5.22 5.10 <0.11 6.51 6.48
Barium (Ba) mg/kg - - 615 458 401 460 420 119 122 <0.50 153 140
Beryllium (Be) mg/kg - - <0.10 <0.10 <0.10 <0.10 <0.10 0.460 0.450 <0.10 0.700 0.610
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - <5.0 <5.0 <5.0 <5.0 <5.0 7.90 8.10 <5.0 11 8.40
Cadmium (Cd) mg/kg 0.6 3.5 0.164 0.186 0.185 0.169 0.0740 0.761 0.681 <0.020 0.986 0.837
Calcium (Ca) mg/kg - - 458,000 345,000 304,000 354,000 403,000 48,300 53,200 <50 69,100 66,400
Chromium (Cr) mg/kg 37.3 90 3.89 4.38 3.51 4.12 1.50 16 15 <0.50 20 19
Cobalt (Co) mg/kg - - 0.300 0.230 0.250 0.250 0.320 4.17 3.99 <0.10 5.19 5.06
Copper (Cu) mg/kg 35.7 197 3.04 2.53 2.26 2.33 1.41 10 9.55 <0.50 13 11
Iron (Fe) mg/kg 21,200 43,766 1,170 1,230 1,020 1,050 1,070 11,000 10,700 <50 14,000 13,900
Lead (Pb) mg/kg 35 91.3 2.75 2.10 2.43 2.43 1.01 6.12 5.90 <0.50 8.38 7.70
Lithium (Li) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 10 10 <2.0 14 12
Magnesium (Mg) mg/kg - - 7,880 5,640 4,500 6,180 8,190 13,500 14,200 <20 14,700 14,500
Manganese (Mn) mg/kg 460 1,100 103 75 73 75 148 307 345 <1.0 437 447
Mercury (Hg) mg/kg 0.17 0.486 0.0126 0.0125 0.0130 0.0112 0.0114 0.0369 0.0366 0.0517 0.0564 0.0474
Molybdenum (Mo) mg/kg - - 4.68 2.70 0.950 2.61 6.55 1.18 1.22 <0.10 1.70 1.49
Nickel (Ni) mg/kg 16 75 2.11 1.63 1.70 1.67 1.51 18 17 <0.50 22 21
Phosphorus (P) mg/kg - - 203 166 180 168 157 1,290 1,290 <50 1,530 1,550
Potassium (K) mg/kg - - 140 120 110 140 130 1,560 1,590 <100 1,980 1,690
Selenium (Se) mg/kg c c 3.11 2.85 2.07 2.58 2.75 2.86 2.28 <0.20 1.66 1.17
Silver (Ag) mg/kg 0.5 - <0.10 <0.10 <0.10 <0.10 <0.10 0.150 0.140 <0.10 0.210 0.180
Sodium (Na) mg/kg - - 71 52 <50 57 71 94 96 <50 103 103
Strontium (Sr) mg/kg - - 424 298 221 329 483 75 77 <0.50 110 100
Sulphur (S) mg/kg - - 2,800 2,600 2,100 2,300 2,500 <1,000 <1,000 <1,000 <1,000 <1,000
Thallium (Tl) mg/kg - - <0.050 <0.050 <0.050 <0.050 <0.050 0.197 0.193 <0.050 0.266 0.227
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 13 12 12 11 7.80 15 15 <1.0 16 19
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.76 1.05 0.556 0.987 1.74 1.02 1.06 <0.050 1.36 1.18
Vanadium (V) mg/kg - - 2.15 1.65 1.25 1.59 1.48 28 27 <0.20 36 33
Zinc (Zn) mg/kg 123 315 14 14 16 10 9.90 75 71 <2.0 94 88
Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.022 <0.012 <0.010 <0.010 <0.010 <0.0090 <0.011 <0.0050 <0.0090 <0.0060
Acenaphthylene mg/kg 0.00587 0.128 <0.022 <0.012 <0.010 <0.010 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Acridine mg/kg - - <0.022 <0.023 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010
Anthracene mg/kg 0.0469 0.245 <0.0088 <0.0092 <0.0080 <0.0080 <0.0080 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040
Benz(a)anthracene mg/kg 0.0317 0.385 <0.022 <0.023 <0.020 <0.020 <0.020 <0.010 0.0190 <0.010 0.0100 <0.010
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.022 <0.023 <0.020 <0.020 <0.020 <0.010 0.0150 <0.010 <0.010 <0.010
Benzo(b&j)fluoranthene mg/kg - - <0.022 <0.023 <0.020 <0.020 <0.020 0.0210 0.0340 0.0170 0.0250 0.0220
Benzo(e)pyrene mg/kg - - <0.022 <0.023 <0.020 <0.020 <0.020 0.0200 0.0280 0.0160 0.0230 0.0200
Benzo(b+j+k)fluoranthene mg/kg - - <0.030 <0.030 <0.030 <0.030 <0.030 - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.022 <0.023 <0.020 <0.020 <0.020 <0.010 0.0140 <0.010 <0.010 <0.010
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.022 <0.023 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010
Chrysene mg/kg 0.0571 0.862 <0.022 <0.023 <0.020 <0.020 <0.020 0.0520 0.0620 0.0420 0.0580 0.0500
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.011 <0.012 <0.020 <0.020 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Fluoranthene mg/kg 0.111 2.355 <0.022 <0.023 <0.020 <0.020 <0.020 0.0130 0.0240 <0.010 0.0120 0.0100
Fluorene mg/kg 0.0212 0.144 <0.022 <0.023 0.0210 <0.020 <0.020 0.0160 0.0160 <0.010 0.0140 <0.010
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.022 <0.023 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010
1-Methylnaphthalene mg/kg - - 0.0460 0.0550 0.0670 0.0450 0.0610 0.154 0.145 0.0940 0.134 0.0950
2-Methylnaphthalene mg/kg 0.0202 0.201 0.0830 0.0950 0.115 0.0710 0.108 0.215 0.201 0.116 0.182 0.122
Naphthalene mg/kg 0.0346 0.391 0.0230 0.0260 0.0290 <0.020 0.0310 0.0820 0.0590 0.0540 0.0720 0.0550
Perylene mg/kg - - <0.022 <0.023 <0.020 <0.020 <0.020 0.0130 0.0200 0.0120 0.0130 0.0140
Phenanthrene mg/kg 0.0419 0.515 0.0460 0.0570 0.0670 0.0380 0.0540 0.197 0.188 0.129 0.193 0.143
Pyrene mg/kg 0.053 0.875 <0.022 <0.023 <0.020 <0.020 <0.020 0.0170 0.0340 0.0110 0.0150 0.0120
Quinoline mg/kg - - <0.022 <0.023 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_GHSCW was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

13-Sep-19

RG_GHSCW 
b

Analyte

30-Jul-18

Reference Mine-exposed

Management Unit 3

RG_WWER
Units

BC WSQG 
a

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.3: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 3, 2018 and 2019   

ISQG PEL

% Moisture % - - 70 70 71 70 61 68 68 58 59 59
pH (1:2 soil:water) pH units - - 8.23 8.06 7.81 7.96 7.96 7.75 7.92 7.98 7.93 7.95
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.125 mm to 0.063 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 2.1 <1.0 1.5 <1.0 <1.0
% Silt (0.063 mm to 0.0312 mm) % - - 18 24 31 29 28 26 24 25 24 29
% Silt (0.0312 mm to 0.004 mm) % - - 62 59 57 56 58 56 58 58 60 57
% Clay (<4μm) % - - 19 16 12 14 14 15 17 15 16 13

Texture - - - Silt Silt Silt Silt Silt Silt Silt Silt Silt Silt

Organic 
Carbon Total Organic Carbon % - - 6.4 6.5 7.8 7.2 5.5 6.7 6.9 5.4 4.8 5.2

Aluminum (Al) mg/kg - - 8,900 8,000 6,190 6,860 6,600 7,780 8,670 9,120 8,590 9,320
Antimony (Sb) mg/kg - - 0.630 0.540 0.390 0.510 0.490 0.570 0.660 0.680 0.690 0.720
Arsenic (As) mg/kg 5.9 17 7.95 7.36 6.59 7.22 7.23 7.10 7.58 7.52 7.36 7.81
Barium (Ba) mg/kg - - 215 224 233 303 224 234 202 185 190 178
Beryllium (Be) mg/kg - - 0.670 0.600 0.510 0.520 0.530 0.600 0.640 0.710 0.650 0.700
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 9.90 8.30 7.30 8.70 7.80 8.50 9.30 11 10 11
Cadmium (Cd) mg/kg 0.6 3.5 1.50 1.36 1.15 1.28 1.28 1.24 1.31 1.25 1.24 1.32
Calcium (Ca) mg/kg - - 96,100 109,000 113,000 157,000 120,000 125,000 120,000 118,000 109,000 105,000
Chromium (Cr) mg/kg 37.3 90 25 23 18 20 20 18 19 21 20 22
Cobalt (Co) mg/kg - - 7.24 6.44 5.59 6.24 6.14 5.38 5.78 5.59 5.54 5.77
Copper (Cu) mg/kg 35.7 197 18 16 14 16 16 14 15 14 15 15
Iron (Fe) mg/kg 21,200 43,766 17,000 15,600 16,000 16,200 15,200 15,600 14,800 15,300 15,000 17,000
Lead (Pb) mg/kg 35 91.3 8.79 8.02 6.80 7.50 7.33 8.65 9.11 8.78 8.51 8.82
Lithium (Li) mg/kg - - 14 13 10 12 11 13 15 15 14 15
Magnesium (Mg) mg/kg - - 16,400 16,000 14,900 15,700 17,400 14,700 13,800 18,100 16,900 19,100
Manganese (Mn) mg/kg 460 1,100 953 939 929 1,020 962 969 766 728 749 791
Mercury (Hg) mg/kg 0.17 0.486 0.0875 0.0708 0.0582 0.0718 0.0734 0.0569 0.0628 0.0477 0.0515 0.0525
Molybdenum (Mo) mg/kg - - 2.16 2.00 1.81 2.89 2.19 2.08 2.63 1.95 2.24 2.06
Nickel (Ni) mg/kg 16 75 31 28 23 26 26 25 27 26 26 26
Phosphorus (P) mg/kg - - 1,360 1,290 1,180 1,420 1,360 1,310 1,240 1,480 1,310 1,460
Potassium (K) mg/kg - - 2,580 2,200 1,610 1,950 1,730 1,810 2,030 2,190 2,110 2,280
Selenium (Se) mg/kg c c 1.79 1.64 1.74 1.88 1.44 1.64 1.71 1.45 1.49 1.47
Silver (Ag) mg/kg 0.5 - 0.260 0.230 0.190 0.220 0.220 0.240 0.240 0.240 0.250 0.250
Sodium (Na) mg/kg - - 132 138 127 151 139 133 103 119 111 115
Strontium (Sr) mg/kg - - 166 205 197 262 199 231 200 182 177 153
Sulphur (S) mg/kg - - 2,500 3,000 4,300 5,200 3,100 3,700 3,800 2,200 2,700 2,600
Thallium (Tl) mg/kg - - 0.342 0.307 0.234 0.286 0.257 0.290 0.317 0.315 0.308 0.315
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 18 15 15 21 25 15 15 19 20 22
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.49 1.42 1.43 1.74 1.44 1.51 1.58 1.48 1.42 1.45
Vanadium (V) mg/kg - - 44 39 31 35 34 30 33 37 35 37
Zinc (Zn) mg/kg 123 315 118 108 85 94 90 107 115 107 107 113
Zirconium (Zr) mg/kg - - 1.10 <1.0 1.00 1.10 1.10 1.40 1.30 1.10 1.10 1.20
Acenaphthene mg/kg 0.00671 0.0889 <0.012 <0.0090 <0.011 <0.0080 <0.0070 <0.0090 <0.0080 <0.0060 <0.0065 <0.0050
Acenaphthylene mg/kg 0.00587 0.128 <0.0080 <0.0080 <0.0080 <0.0080 <0.0050 <0.0080 <0.0080 <0.0050 <0.0050 <0.0050
Acridine mg/kg - - <0.016 <0.016 <0.016 <0.016 <0.010 <0.016 <0.016 <0.010 <0.010 <0.010
Anthracene mg/kg 0.0469 0.245 <0.0064 <0.0064 <0.0064 <0.0064 <0.0040 <0.0064 <0.0064 <0.0040 <0.0040 <0.0040
Benz(a)anthracene mg/kg 0.0317 0.385 <0.016 <0.016 <0.016 <0.016 <0.010 <0.016 <0.016 <0.010 <0.010 <0.010
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.016 <0.016 <0.016 <0.016 <0.010 <0.016 <0.016 <0.010 <0.010 <0.010
Benzo(b&j)fluoranthene mg/kg - - 0.0310 0.0270 0.0250 0.0250 0.0230 0.0170 0.0180 0.0110 0.0130 0.0140
Benzo(e)pyrene mg/kg - - 0.0260 0.0240 0.0210 0.0210 0.0210 <0.016 0.0160 0.0110 0.0120 0.0130
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - <0.025 <0.025 <0.015 <0.015 <0.015
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.016 <0.016 <0.016 <0.016 <0.010 <0.016 <0.016 <0.010 <0.010 <0.010
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.016 <0.016 <0.016 <0.016 <0.010 <0.016 <0.016 <0.010 <0.010 <0.010
Chrysene mg/kg 0.0571 0.862 0.0710 0.0690 0.0550 0.0450 0.0470 0.0390 0.0400 0.0260 0.0280 0.0300
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.0080 <0.0080 <0.0080 <0.0080 <0.0050 <0.0080 <0.0080 <0.0050 <0.0050 <0.0050
Fluoranthene mg/kg 0.111 2.355 <0.016 <0.016 <0.016 <0.016 <0.010 <0.016 <0.016 <0.010 <0.010 <0.010
Fluorene mg/kg 0.0212 0.144 0.0290 0.0270 0.0280 0.0160 0.0140 0.0280 0.0220 0.0130 0.0160 0.0140
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.016 <0.016 <0.016 <0.016 <0.010 <0.016 <0.016 <0.010 <0.010 <0.010
1-Methylnaphthalene mg/kg - - 0.115 0.109 0.0840 0.0820 0.100 0.0950 0.0700 0.0640 0.0490 0.0540
2-Methylnaphthalene mg/kg 0.0202 0.201 0.172 0.139 0.133 0.120 0.129 0.133 0.107 0.0830 0.0700 0.0770
Naphthalene mg/kg 0.0346 0.391 0.0430 0.0370 0.0460 0.0380 0.0440 0.0450 0.0360 0.0300 0.0250 0.0270
Perylene mg/kg - - 0.0450 0.0390 0.0430 0.0400 0.0470 0.0290 0.0350 0.0280 0.0330 0.0370
Phenanthrene mg/kg 0.0419 0.515 0.207 0.184 0.159 0.108 0.122 0.115 0.109 0.0780 0.0820 0.0770
Pyrene mg/kg 0.053 0.875 0.0200 0.0180 0.0170 <0.016 0.0130 <0.016 <0.016 0.0100 0.0100 0.0110
Quinoline mg/kg - - <0.016 <0.016 <0.016 <0.016 <0.010 <0.016 <0.016 <0.010 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_GHSCW was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

RG_EROU

Mine-exposed

31-Jul-18

Management Unit 3

Analyte

13-Sep-19

Units
BC WSQG 

a

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL

% Moisture % - - 85 89 86 86 84 79 68 46 73 55
pH (1:2 soil:water) pH units - - - - - - -  - 8.22 8.36 7.90 7.93
pH (1:9) pH units - - 8.22 8.08 8.02 7.95 7.83 - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 4.4 1.9 1.4 1.4 1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 1.2 17 8.0 2.9 4.4 2.0
% Sand (0.50 mm to 0.25 mm) % - - <1.0 <1.0 <1.0 <1.0 1.2 8.2 10 18 8.7 22
% Sand (0.25 mm to 0.125 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 8.4 10 49 26 53
% Sand (0.125 mm to 0.063 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 6.5 12 11 17 6.2
% Silt (0.063 mm to 0.0312 mm) % - - 37 8.6 33 37 30 15 17 6.1 15 5.0
% Silt (0.0312 mm to 0.004 mm) % - - 52 64 52 50 49 30 34 8.3 22 8.3
% Clay (<4μm) % - - 11 26 14 11 17 11 8.0 3.1 6.0 2.8

Texture - - - Silt Silt loam Silt Silt Silt loam
Loam 
Sandy 
Loam

Silt loam Loamy 
sand

Sandy 
loam

Loamy 
sand

Organic 
Carbon Total Organic Carbon % - - 22 37 32 30 19 5.1 6.5 2.6 3.8 2.7

Aluminum (Al) mg/kg - - 6,120 1,470 3,970 4,190 11,700 680 650 1,670 1,580 770
Antimony (Sb) mg/kg - - 0.360 <0.25 0.490 0.390 0.400 <0.25 <0.25 <0.10 <0.10 <0.10
Arsenic (As) mg/kg 5.9 17 4.92 1.52 4.54 4.38 4.48 0.690 0.480 2.82 1.37 0.840
Barium (Ba) mg/kg - - 369 87 224 255 337 188 204 90 150 72
Beryllium (Be) mg/kg - - 0.280 <0.25 0.190 0.190 0.440 <0.25 <0.25 0.110 0.100 <0.10
Bismuth (Bi) mg/kg - - <0.20 <0.50 <0.20 <0.20 <0.20 <0.50 <0.50 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 6.80 <13 8.60 7.00 7.10 <13 <13 <5.0 <5.0 <5.0
Cadmium (Cd) mg/kg 0.6 3.5 0.790 0.220 0.544 0.500 0.801 0.138 0.0990 0.443 0.303 0.284
Calcium (Ca) mg/kg - - 66,900 19,900 50,600 51,300 66,600 320,000 351,000 230,000 252,000 189,000
Chromium (Cr) mg/kg 37.3 90 7.93 2.10 5.71 4.76 10 1.50 1.50 5.52 4.22 3.90
Cobalt (Co) mg/kg - - 3.08 0.860 1.71 2.66 3.42 <0.25 <0.25 0.750 0.590 0.380
Copper (Cu) mg/kg 35.7 197 24 7.80 20 19 26 <1.3 <1.3 1.17 1.47 0.660
Iron (Fe) mg/kg 21,200 43,766 6,930 2,330 4,880 5,350 8,130 760 730 3,240 2,690 1,410
Lead (Pb) mg/kg 35 91.3 3.67 1.60 2.74 2.76 5.51 2.10 <1.3 2.14 3.92 1.64
Lithium (Li) mg/kg - - 5.00 <5.0 3.80 3.20 13 <5.0 <5.0 2.50 2.10 <2.0
Magnesium (Mg) mg/kg - - 5,380 1,920 3,670 3,920 5,180 5,940 7,700 15,900 12,600 15,400
Manganese (Mn) mg/kg 460 1,100 118 27 36 51 85 142 166 293 247 273
Mercury (Hg) mg/kg 0.17 0.486 0.0407 0.0488 0.0336 0.0341 0.0294 0.00840 0.00540 0.00610 0.0119 0.00510
Molybdenum (Mo) mg/kg - - 1.60 1.19 4.41 2.01 1.52 1.02 0.840 0.730 0.900 0.260
Nickel (Ni) mg/kg 16 75 13 3.90 10 9.35 14 2.10 1.70 3.72 3.35 1.72
Phosphorus (P) mg/kg - - 1,760 550 1,440 1,270 1,690 170 140 1,080 772 917
Potassium (K) mg/kg - - 630 <250 330 350 1,150 260 <250 500 440 250
Selenium (Se) mg/kg b b 1.96 0.910 2.27 1.87 1.72 2.13 2.36 2.12 2.46 1.06
Silver (Ag) mg/kg 0.5 - <0.10 <0.25 <0.10 <0.10 0.150 <0.25 <0.25 <0.10 <0.10 <0.10
Sodium (Na) mg/kg - - 198 <130 162 149 256 280 140 108 151 109
Strontium (Sr) mg/kg - - 180 61 157 150 179 258 286 207 240 172
Sulphur (S) mg/kg - - 4,400 2,500 5,100 4,300 3,600 <2,500 <2500 2,600 2,500 1,000
Thallium (Tl) mg/kg - - 0.0620 <0.13 <0.050 <0.050 0.105 <0.13 <0.13 0.0920 0.0750 0.0720
Tin (Sn) mg/kg - - <2.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 126 32 77 96 128 15 14 13 15 6.40
Tungsten (W) mg/kg - - <0.50 <1.3 <0.50 <0.50 <0.50 <1.3 <1.3 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 3.04 1.51 4.72 3.36 3.04 1.15 1.18 1.89 1.17 1.02
Vanadium (V) mg/kg - - 15 4.38 13 11 19 2.07 1.78 6.95 5.54 4.01
Zinc (Zn) mg/kg 123 315 62 21 53 44 61 11 8.50 24 19 13
Zirconium (Zr) mg/kg - - 6.90 2.60 7.30 6.80 12 <2.5 <2.5 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.017 <0.020 <0.016 <0.017 <0.015 <0.012 <0.0075 <0.0050 <0.010 <0.0050
Acenaphthylene mg/kg 0.00587 0.128 <0.017 <0.020 <0.016 <0.017 <0.015 <0.012 <0.0075 <0.0050 <0.0090 <0.0050
Acridine mg/kg - - <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Anthracene mg/kg 0.0469 0.245 <0.013 <0.016 <0.013 <0.013 <0.012 <0.0096 <0.0060 <0.0040 <0.0072 <0.0040
Benz(a)anthracene mg/kg 0.0317 0.385 <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Benzo(b&j)fluoranthene mg/kg - - <0.033 <0.040 0.0370 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Benzo(e)pyrene mg/kg - - <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - <0.015 <0.015 <0.015 0.0170 <0.015
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Chrysene mg/kg 0.0571 0.862 0.0660 0.0670 0.0790 0.0550 0.0660 0.0310 0.0190 0.0150 0.0370 0.0130
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.017 <0.020 <0.016 <0.017 <0.015 <0.012 <0.0075 <0.0050 <0.0090 <0.0050
Fluoranthene mg/kg 0.111 2.355 <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Fluorene mg/kg 0.0212 0.144 0.0750 0.0700 0.0490 0.0450 0.0600 0.0330 0.0220 0.0170 0.0390 0.0160
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
1-Methylnaphthalene mg/kg - - 0.123 0.157 0.0540 0.0580 0.100 0.0650 0.0440 0.0390 0.0800 0.0370
2-Methylnaphthalene mg/kg 0.0202 0.201 0.239 0.304 0.0960 0.101 0.183 0.128 0.0860 0.0760 0.150 0.0700
Naphthalene mg/kg 0.0346 0.391 0.0640 0.0830 0.0340 0.0370 0.0580 0.0310 0.0220 0.0180 0.0410 0.0170
Perylene mg/kg - - <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Phenanthrene mg/kg 0.0419 0.515 0.132 0.169 0.0900 0.0820 0.133 0.101 0.0690 0.0530 0.122 0.0480
Pyrene mg/kg 0.053 0.875 <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010
Quinoline mg/kg - - <0.033 <0.040 <0.032 <0.033 <0.030 <0.024 <0.015 <0.010 <0.018 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; 
mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy.
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL

% Moisture % - - 72 53 58 80 86 76 51 67 42 62
pH (1:2 soil:water) pH units - - 7.45 7.00 7.04 6.96 7.50 7.14 7.40 7.39 7.37 7.16
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - 4.8 23 16 <1.0 <1.0 1.6 1.1 31 3.7 2.0
% Sand (2.00 mm to 1.00 mm) % - - 3.7 7.3 7.4 <1.0 <1.0 <1.0 <1.0 3.1 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - 4.8 8.6 7.3 2.3 <1.0 <1.0 <1.0 2.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 6.6 8.8 9.3 4.5 1.1 <1.0 <1.0 1.9 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 7.9 3.6 10 3.3 1.0 <1.0 <1.0 3.6 1.1 1.2
% Sand (0.125 mm to 0.063 mm) % - - 2.8 <1.0 2.3 1.3 <1.0 <1.0 <1.0 3.0 <1.0 1.3
% Silt (0.063 mm to 0.0312 mm) % - - 32 20 22 38 42 39 39 22 34 38
% Silt (0.0312 mm to 0.004 mm) % - - 35 25 24 43 51 50 51 29 51 50
% Clay (<4μm) % - - 2.3 3.7 1.8 6.9 4.5 7.6 6.5 4.5 8.2 6.0

Texture - - - Silt loam Silt loam Silt loam Silt Silt Silt Silt Silt loam Silt Silt

Organic 
Carbon Total Organic Carbon % - - 11 9.3 6.7 12 28 8.8 6.0 6.2 7.3 6.7

Aluminum (Al) mg/kg - - 3,890 5,270 4,700 4,330 2,190 3,040 4,780 2,340 4,320 4,800
Antimony (Sb) mg/kg - - 0.220 0.220 0.220 0.230 0.970 0.190 0.240 0.130 0.180 0.260
Arsenic (As) mg/kg 5.9 17 0.730 1.85 0.950 1.57 1.00 1.47 3.37 1.83 2.35 2.73
Barium (Ba) mg/kg - - 180 141 144 137 270 215 140 169 148 165
Beryllium (Be) mg/kg - - 0.240 0.370 0.300 0.320 0.200 0.260 0.420 0.230 0.390 0.400
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 8.90 8.90 9.10 9.10 21 6.60 6.90 <5.0 5.90 6.70
Cadmium (Cd) mg/kg 0.6 3.5 1.35 1.18 1.12 1.55 2.47 0.736 0.685 0.621 0.816 0.743
Calcium (Ca) mg/kg - - 110,000 94,700 72,600 63,500 53,600 209,000 90,300 181,000 93,000 107,000
Chromium (Cr) mg/kg 37.3 90 8.63 11 9.70 9.44 7.27 8.61 12 7.17 12 12
Cobalt (Co) mg/kg - - 0.700 1.68 1.09 1.60 1.04 2.02 3.24 1.92 2.30 2.69
Copper (Cu) mg/kg 35.7 197 9.64 11 9.10 11 12 6.67 9.58 6.63 9.04 9.14
Iron (Fe) mg/kg 21,200 43,766 4,220 6,800 5,880 8,490 3,390 6,050 10,000 5,890 7,730 8,420
Lead (Pb) mg/kg 35 91.3 9.91 11 9.51 9.20 10 4.52 6.53 5.53 8.22 11
Lithium (Li) mg/kg - - 5.20 6.80 7.10 6.20 2.60 5.00 7.30 3.90 6.70 7.10
Magnesium (Mg) mg/kg - - 7,270 10,600 9,210 7,800 4,690 10,100 14,900 11,200 12,200 14,300
Manganese (Mn) mg/kg 460 1,100 35 91 61 65 15 190 320 177 187 201
Mercury (Hg) mg/kg 0.17 0.486 0.0288 0.0386 0.0351 0.0461 0.0589 0.0211 0.0278 0.0212 0.0407 0.0312
Molybdenum (Mo) mg/kg - - 0.520 1.14 1.08 1.39 3.29 1.00 0.790 0.490 0.660 0.820
Nickel (Ni) mg/kg 16 75 6.56 10 7.63 9.10 10 11 14 9.42 12 13
Phosphorus (P) mg/kg - - 840 951 1,030 948 795 548 1,030 615 1,080 1,100
Potassium (K) mg/kg - - 900 1,500 1,100 1,370 460 800 1,190 540 1,030 1,210
Selenium (Se) mg/kg b b 6.67 3.95 5.53 4.81 21 20 7.05 8.21 9.91 11
Silver (Ag) mg/kg 0.5 - <0.10 0.150 0.100 0.160 0.130 0.110 0.140 <0.10 0.160 0.130
Sodium (Na) mg/kg - - 113 120 111 116 115 77 90 75 74 89
Strontium (Sr) mg/kg - - 159 133 108 102 156 221 99 176 105 122
Sulphur (S) mg/kg - - 2,200 4,300 3,400 5,600 4,100 3,500 1,400 1,600 1,500 2,800
Thallium (Tl) mg/kg - - 0.120 0.174 0.134 0.171 0.101 0.114 0.142 0.0840 0.132 0.144
Tin (Sn) mg/kg - - 3.60 2.80 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 11 9.80 8.00 7.40 16 16 11 9.60 8.20 11
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.06 1.06 1.37 1.10 4.40 1.10 0.813 0.588 0.789 0.991
Vanadium (V) mg/kg - - 10 18 15 15 8.28 13 19 9.72 16 19
Zinc (Zn) mg/kg 123 315 44 63 43 54 67 54 66 45 62 66
Zirconium (Zr) mg/kg - - 1.10 1.30 1.20 1.50 1.10 1.10 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.0085 <0.0070 <0.0050 <0.013 <0.018 <0.032 <0.014 <0.012 <0.017 <0.020
Acenaphthylene mg/kg 0.00587 0.128 0.0134 0.0184 0.0119 <0.014 <0.018 <0.0095 <0.0050 <0.0075 <0.0050 <0.0065
Acridine mg/kg - - <0.017 <0.010 <0.010 <0.025 <0.035 <0.019 <0.010 <0.015 <0.010 <0.013
Anthracene mg/kg 0.0469 0.245 <0.0068 0.0141 0.00470 <0.018 <0.014 <0.0076 <0.0040 <0.0060 <0.0040 <0.0052
Benz(a)anthracene mg/kg 0.0317 0.385 0.0750 0.114 0.0520 0.117 <0.035 <0.030 <0.020 <0.015 <0.020 <0.020
Benzo(a)pyrene mg/kg 0.0319 0.782 0.0730 0.0860 0.0660 <0.080 <0.035 <0.019 <0.010 <0.015 <0.010 <0.013
Benzo(b&j)fluoranthene mg/kg - - 0.0990 0.111 0.0830 0.103 <0.035 0.0330 0.0140 <0.015 0.0160 0.0150
Benzo(e)pyrene mg/kg - - 0.0550 0.0640 0.0520 0.0590 <0.035 0.0320 0.0140 <0.015 0.0170 0.0140
Benzo(b+j+k)fluoranthene mg/kg - - 0.136 0.150 0.112 0.140 0.0270 0.0370 0.0160 <0.015 0.0180 0.0160
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.0460 0.0870 0.0350 0.0870 <0.035 <0.019 0.0100 <0.015 0.0150 <0.013
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0370 0.0400 0.0290 0.0370 <0.035 <0.019 <0.010 <0.015 <0.010 <0.013
Chrysene mg/kg 0.0571 0.862 0.0890 0.135 0.0840 0.141 0.0400 0.120 0.0540 0.0400 0.0600 0.0630
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0123 0.0205 0.0095 <0.024 <0.018 <0.0095 <0.0050 <0.0075 <0.0060 <0.0065
Fluoranthene mg/kg 0.111 2.355 0.136 0.302 0.105 0.319 <0.035 0.0380 0.0130 <0.015 0.0150 0.0240
Fluorene mg/kg 0.0212 0.144 <0.017 0.0160 0.0110 0.0290 0.0350 0.110 0.0390 0.0330 0.0540 0.0610
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0410 0.0540 0.0290 0.0500 <0.035 <0.019 <0.010 <0.015 <0.010 <0.013
1-Methylnaphthalene mg/kg - - 0.0230 0.0320 0.0290 0.0560 0.0650 0.352 0.146 0.118 0.166 0.208
2-Methylnaphthalene mg/kg 0.0202 0.201 0.0370 0.0500 0.0390 0.0870 0.106 0.611 0.240 0.198 0.283 0.351
Naphthalene mg/kg 0.0346 0.391 0.0220 0.0210 0.0180 0.0490 <0.035 0.145 0.0670 0.0490 0.0740 0.106
Perylene mg/kg - - 0.0390 0.0220 0.0240 <0.025 <0.035 <0.019 <0.010 <0.015 <0.010 <0.013
Phenanthrene mg/kg 0.0419 0.515 0.0780 0.103 0.0970 0.174 0.115 0.413 0.182 0.143 0.210 0.228
Pyrene mg/kg 0.053 0.875 0.117 0.261 0.0940 0.271 <0.035 0.0350 0.0170 <0.015 0.0200 0.0210
Quinoline mg/kg - - <0.017 <0.010 <0.010 <0.025 <0.035 <0.019 <0.010 <0.015 <0.010 <0.013

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; 
mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy.
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL

% Moisture % - - 48 55 63 53 65 60 71 64 54 70
pH (1:2 soil:water) pH units - - 8.14 8.24 8.19 8.13 8.25 8.03 8.23 7.30 7.29 7.37
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - <1.0 <1.0 <1.0 <1.0 2.0 2.9 <1.0 <1.0 2.6 1.8
% Sand (0.25 mm to 0.125 mm) % - - 5.8 3.4 6.2 4.7 7.8 16 7.2 2.2 20 11
% Sand (0.125 mm to 0.063 mm) % - - 16 12 15 15 20 23 13 12 21 16
% Silt (0.063 mm to 0.0312 mm) % - - 30 32 32 32 30 27 33 35 25 30
% Silt (0.0312 mm to 0.004 mm) % - - 39 44 40 42 35 27 41 45 27 36
% Clay (<4μm) % - - 8.2 7.2 5.9 6.4 5.0 3.9 6.0 6.0 4.0 5.6

Texture - - - Silt loam Silt loam Silt loam Silt loam Silt loam Silt loam Silt loam Silt
Silt loam 
/ Sandy 

loam
Silt loam

Organic 
Carbon Total Organic Carbon % - - 5.9 4.9 4.2 3.9 5.3 4.3 4.8 4.7 4.0 5.5

Aluminum (Al) mg/kg - - 9,580 9,710 4,900 6,490 6,540 4,840 5,380 4,720 4,360 4,560
Antimony (Sb) mg/kg - - 0.670 0.570 0.450 0.530 0.490 0.280 0.280 0.370 0.280 0.250
Arsenic (As) mg/kg 5.9 17 6.92 5.22 4.88 5.51 4.99 3.91 5.40 5.04 3.84 3.44
Barium (Ba) mg/kg - - 191 193 151 156 161 147 210 173 133 212
Beryllium (Be) mg/kg - - 0.740 0.690 0.510 0.580 0.550 0.380 0.400 0.430 0.390 0.340
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 13 15 8.00 10 12 6.80 8.80 5.70 5.40 6.90
Cadmium (Cd) mg/kg 0.6 3.5 1.09 1.04 0.971 0.952 0.899 0.692 0.764 0.883 0.651 0.644
Calcium (Ca) mg/kg - - 78,000 114,000 118,000 107,000 89,900 94,600 120,000 111,000 97,200 165,000
Chromium (Cr) mg/kg 37.3 90 22 21 14 16 16 12 13 13 11 11
Cobalt (Co) mg/kg - - 6.01 5.91 4.31 4.89 3.66 3.73 4.05 4.27 3.57 3.33
Copper (Cu) mg/kg 35.7 197 16 15 12 13 12 9.43 24 12 8.82 8.55
Iron (Fe) mg/kg 21,200 43,766 15,600 13,600 15,500 12,400 12,200 10,100 15,200 11,900 9,120 9,690
Lead (Pb) mg/kg 35 91.3 10 8.43 7.03 7.14 7.05 5.16 5.44 6.17 5.07 4.67
Lithium (Li) mg/kg - - 14 14 9.50 11 11 7.50 8.50 8.60 7.60 7.30
Magnesium (Mg) mg/kg - - 20,300 19,800 16,600 17,300 17,700 13,100 14,100 15,200 13,400 12,100
Manganese (Mn) mg/kg 460 1,100 458 395 370 429 261 374 490 428 347 383
Mercury (Hg) mg/kg 0.17 0.486 0.0566 0.0521 0.0356 0.0356 0.0302 0.0387 0.0354 0.0377 0.0256 0.0232
Molybdenum (Mo) mg/kg - - 1.77 2.55 2.46 2.33 1.98 0.970 1.06 1.17 0.950 1.16
Nickel (Ni) mg/kg 16 75 24 22 16 18 15 14 16 17 14 13
Phosphorus (P) mg/kg - - 1,730 1,620 1,340 1,310 1,510 1,250 1,400 1,420 1,240 1,170
Potassium (K) mg/kg - - 2,380 2,520 1,180 1,710 1,740 1,300 1,460 1,120 1,090 1,210
Selenium (Se) mg/kg b b 3.24 8.99 7.21 4.89 8.53 5.71 8.16 7.22 4.82 9.79
Silver (Ag) mg/kg 0.5 - 0.230 0.190 0.150 0.170 0.150 0.110 0.120 0.150 0.160 0.100
Sodium (Na) mg/kg - - 133 149 121 120 125 108 140 100 93 96
Strontium (Sr) mg/kg - - 108 174 174 152 124 125 171 151 129 227
Sulphur (S) mg/kg - - 1,100 6,700 7,900 6,600 3,600 2,800 4,200 3,400 3,000 3,900
Thallium (Tl) mg/kg - - 0.333 0.299 0.225 0.265 0.231 0.160 0.184 0.196 0.163 0.162
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 26 27 15 17 19 17 17 14 11 18
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.38 1.70 1.56 1.44 1.54 0.934 0.924 1.04 0.945 0.994
Vanadium (V) mg/kg - - 37 37 21 27 27 20 22 21 18 18
Zinc (Zn) mg/kg 123 315 99 91 77 79 76 64 76 77 61 58
Zirconium (Zr) mg/kg - - 1.40 1.40 1.20 1.20 1.10 <1.0 <1.0 1.10 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.010 <0.0080 <0.0070 <0.0070 <0.0080 <0.0060 <0.010 <0.012 <0.0080 <0.012
Acenaphthylene mg/kg 0.00587 0.128 <0.0050 <0.0050 <0.0065 <0.0050 <0.0050 <0.0050 <0.0085 <0.0065 <0.0050 <0.0080
Acridine mg/kg - - <0.010 <0.010 <0.013 <0.010 <0.010 <0.010 <0.017 <0.013 <0.010 <0.016
Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0040 <0.0052 <0.0040 <0.0040 <0.0040 <0.0068 <0.0052 <0.0040 <0.0064
Benz(a)anthracene mg/kg 0.0317 0.385 <0.010 <0.010 <0.013 <0.010 <0.010 <0.010 <0.017 <0.013 <0.010 <0.016
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 <0.010 <0.013 <0.010 <0.010 <0.010 <0.017 <0.013 <0.010 <0.016
Benzo(b&j)fluoranthene mg/kg - - 0.0140 0.0160 0.0140 0.0140 0.0150 0.0160 0.0290 0.0300 0.0220 0.0240
Benzo(e)pyrene mg/kg - - 0.0140 0.0170 0.0140 0.0140 0.0150 0.0160 0.0290 0.0290 0.0210 0.0240
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.010 <0.010 <0.013 <0.010 <0.010 <0.010 <0.017 <0.013 <0.010 <0.016
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.010 <0.013 <0.010 <0.010 <0.010 <0.017 <0.013 <0.010 <0.016
Chrysene mg/kg 0.0571 0.862 0.0380 0.0440 0.0350 0.0350 0.0330 0.0390 0.0640 0.0690 0.0530 0.0550
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.0050 <0.0050 <0.0065 <0.0050 <0.0050 <0.0050 <0.0085 <0.0065 <0.0050 <0.0080
Fluoranthene mg/kg 0.111 2.355 <0.010 0.0110 <0.013 <0.010 <0.010 <0.010 <0.017 <0.013 0.0100 <0.016
Fluorene mg/kg 0.0212 0.144 0.0210 0.0190 0.0180 0.0140 0.0170 0.0170 0.0300 0.0290 0.0200 0.0280
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.010 <0.013 <0.010 <0.010 <0.010 <0.017 <0.013 <0.010 <0.016
1-Methylnaphthalene mg/kg - - 0.103 0.0930 0.0910 0.0960 0.106 0.0760 0.134 0.144 0.122 0.149
2-Methylnaphthalene mg/kg 0.0202 0.201 0.163 0.146 0.151 0.143 0.171 0.118 0.214 0.222 0.183 0.235
Naphthalene mg/kg 0.0346 0.391 0.0550 0.0480 0.0490 0.0500 0.0600 0.0430 0.0720 0.0750 0.0760 0.0870
Perylene mg/kg - - <0.010 <0.010 <0.013 0.0100 <0.010 0.0210 0.0330 0.0610 0.0250 0.0180
Phenanthrene mg/kg 0.0419 0.515 0.142 0.142 0.109 0.116 0.112 0.107 0.175 0.185 0.144 0.158
Pyrene mg/kg 0.053 0.875 0.0120 0.0140 <0.013 0.0110 0.0110 0.0110 0.0170 0.0190 0.0140 <0.016
Quinoline mg/kg - - <0.010 <0.010 <0.013 <0.010 <0.010 <0.010 <0.017 <0.013 <0.010 <0.016

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; 
mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy.
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL 29-Jul-18 30-Jul-18

% Moisture % - - 81 67 70 75 76 52 65 70 46 64
pH (1:2 soil:water) pH units - - 7.27 7.81 7.56 7.77 7.43 8.21 8.14 7.92 8.16 7.99
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5.7
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.1
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.7 6.5
% Sand (0.50 mm to 0.25 mm) % - - <1.0 <1.0 2.1 <1.0 1.6 2.2 <1.0 3.1 14 9.7
% Sand (0.25 mm to 0.125 mm) % - - 3.2 <1.0 5.8 2.7 6.3 32 10 8.8 28 8.3
% Sand (0.125 mm to 0.063 mm) % - - 8.7 3.2 18 9.4 17 12 7.6 3.8 12 4.7
% Silt (0.063 mm to 0.0312 mm) % - - 33 23 26 28 30 23 35 36 20 28
% Silt (0.0312 mm to 0.004 mm) % - - 46 57 38 47 37 27 42 43 21 31
% Clay (<4μm) % - - 9.1 16 9.8 12 7.9 4.0 4.9 4.8 2.8 3.3

Texture - - - Silt Silt Silt loam Silt loam Silt loam
Silt loam 
/ Sandy 

loam
Silt loam Silt Sandy 

loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 9.3 5.8 6.5 7.0 6.5 3.4 4.0 4.9 3.6 5.9

Aluminum (Al) mg/kg - - 4,100 9,140 3,930 5,270 2,960 7,340 7,120 4,500 5,830 4,780
Antimony (Sb) mg/kg - - 0.230 0.590 0.230 0.250 0.180 0.440 0.410 0.720 0.340 0.230
Arsenic (As) mg/kg 5.9 17 2.91 5.63 1.78 2.53 1.03 4.37 2.86 4.71 4.38 2.28
Barium (Ba) mg/kg - - 174 201 382 285 337 144 152 150 121 174
Beryllium (Be) mg/kg - - 0.390 0.720 0.280 0.450 0.210 0.560 0.550 0.390 0.470 0.420
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 7.30 11 10 7.70 13 9.90 9.20 7.00 8.20 7.20
Cadmium (Cd) mg/kg 0.6 3.5 1.53 1.44 0.845 1.33 0.670 0.813 0.936 1.20 0.735 1.12
Calcium (Ca) mg/kg - - 85,300 102,000 285,000 215,000 373,000 117,000 129,000 149,000 102,000 132,000
Chromium (Cr) mg/kg 37.3 90 19 28 17 26 13 19 19 15 17 18
Cobalt (Co) mg/kg - - 3.43 6.21 2.54 3.16 1.63 3.68 3.27 6.50 3.00 2.16
Copper (Cu) mg/kg 35.7 197 11 19 6.89 10 4.07 11 11 9.31 8.67 8.32
Iron (Fe) mg/kg 21,200 43,766 9,420 16,100 6,760 8,910 3,840 11,500 9,250 12,800 10,400 7,740
Lead (Pb) mg/kg 35 91.3 6.99 9.71 3.87 7.16 2.65 6.87 6.67 5.01 5.24 5.13
Lithium (Li) mg/kg - - 7.40 15 5.80 8.60 4.70 12 13 8.20 10 12
Magnesium (Mg) mg/kg - - 9,380 17,000 10,000 10,500 6,350 21,200 19,700 15,900 19,300 20,200
Manganese (Mn) mg/kg 460 1,100 216 402 224 219 237 236 214 399 222 143
Mercury (Hg) mg/kg 0.17 0.486 0.0570 0.0665 0.0237 0.0439 0.0198 0.0256 0.0279 0.0207 0.0198 0.0258
Molybdenum (Mo) mg/kg - - 1.03 2.09 2.60 0.930 1.97 1.58 1.60 4.93 1.37 1.14
Nickel (Ni) mg/kg 16 75 13 28 9.32 14 6.12 17 16 26 13 13
Phosphorus (P) mg/kg - - 1,110 1,360 793 1,100 567 1,450 1,240 985 1,390 1,280
Potassium (K) mg/kg - - 980 2,640 1,200 1,200 840 1,700 1,650 1,150 1,510 1,060
Selenium (Se) mg/kg b b 12 15 24 13 15 2.80 5.30 18 2.75 4.18
Silver (Ag) mg/kg 0.5 - 0.140 0.250 <0.10 0.160 <0.10 0.140 0.150 0.120 0.100 0.120
Sodium (Na) mg/kg - - 89 123 133 117 119 127 122 108 120 116
Strontium (Sr) mg/kg - - 108 129 298 212 356 127 144 161 110 148
Sulphur (S) mg/kg - - 3,900 8,400 5,300 2,900 3,700 <1000 2,300 4,900 1,300 1,700
Thallium (Tl) mg/kg - - 0.152 0.359 0.118 0.153 0.0810 0.226 0.225 0.265 0.186 0.171
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 14 19 20 16 15 20 18 17 17 20
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.12 1.45 2.01 1.05 1.24 1.25 1.59 3.92 1.32 1.79
Vanadium (V) mg/kg - - 15 41 17 17 9.83 29 27 22 25 18
Zinc (Zn) mg/kg 123 315 81 106 49 75 40 83 83 83 69 72
Zirconium (Zr) mg/kg - - 1.30 1.40 <1.0 1.60 1.10 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.019 <0.015 <0.010 <0.015 <0.0090 <0.0060 <0.010 <0.011 <0.0080 <0.014
Acenaphthylene mg/kg 0.00587 0.128 <0.013 <0.0075 <0.0080 <0.0090 <0.0090 <0.0050 <0.0070 <0.0080 <0.0050 <0.0065
Acridine mg/kg - - <0.026 <0.015 <0.016 <0.018 <0.018 <0.010 <0.014 <0.016 <0.020 <0.013
Anthracene mg/kg 0.0469 0.245 <0.010 <0.0060 <0.0064 <0.0072 <0.0072 <0.0040 <0.0056 <0.0064 <0.0040 <0.0052
Benz(a)anthracene mg/kg 0.0317 0.385 <0.026 0.0180 <0.016 <0.018 <0.018 <0.010 <0.014 <0.016 <0.010 <0.013
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.026 <0.015 <0.016 <0.018 <0.018 <0.010 <0.014 <0.016 <0.010 <0.013
Benzo(b&j)fluoranthene mg/kg - - 0.0590 0.0460 0.0320 0.0410 0.0240 0.0190 0.0180 0.0200 0.0110 0.0170
Benzo(e)pyrene mg/kg - - 0.0520 0.0440 0.0270 0.0390 0.0220 0.0160 0.0180 0.0190 0.0110 0.0180
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - 0.0230 0.0190 0.0220 <0.015 0.0200
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.026 0.0190 <0.016 <0.018 <0.018 <0.010 <0.014 <0.016 <0.010 <0.013
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.026 <0.015 <0.016 <0.018 <0.018 <0.010 <0.014 <0.016 <0.010 <0.013
Chrysene mg/kg 0.0571 0.862 0.109 0.0990 0.0570 0.0740 0.0380 0.0350 0.0450 0.0460 0.0300 0.0480
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.013 <0.0075 <0.0080 <0.0090 <0.0090 <0.0050 <0.0070 <0.0080 <0.0050 <0.0065
Fluoranthene mg/kg 0.111 2.355 0.0320 <0.020 <0.016 0.0210 <0.018 0.0110 0.0160 <0.016 0.0100 0.0140
Fluorene mg/kg 0.0212 0.144 0.0610 0.0410 0.0300 0.0430 0.0250 0.0140 0.0260 0.0350 0.0200 0.0440
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.026 <0.015 <0.016 <0.018 <0.018 <0.010 <0.014 <0.016 <0.010 <0.013
1-Methylnaphthalene mg/kg - - 0.264 0.183 0.122 0.168 0.0910 0.0550 0.0830 0.100 0.100 0.120
2-Methylnaphthalene mg/kg 0.0202 0.201 0.468 0.298 0.213 0.291 0.161 0.0900 0.142 0.174 0.157 0.227
Naphthalene mg/kg 0.0346 0.391 0.139 0.0880 0.0610 0.0780 0.0480 0.0290 0.0390 0.0470 0.0430 0.0550
Perylene mg/kg - - 0.0460 0.0370 0.0230 0.0330 <0.018 <0.010 <0.014 0.0160 <0.010 <0.013
Phenanthrene mg/kg 0.0419 0.515 0.259 0.253 0.134 0.189 0.0930 0.0830 0.123 0.138 0.0930 0.148
Pyrene mg/kg 0.053 0.875 0.0330 0.0290 0.0160 0.0230 <0.018 0.0150 0.0140 0.0170 <0.010 0.0150
Quinoline mg/kg - - <0.026 <0.015 <0.016 <0.018 <0.018 <0.010 <0.014 <0.016 <0.010 <0.013

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Metals

BC WSQG 
a

Units

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm 
= millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL

% Moisture % - - 70 60 55 63 64 55 61 56 41 59
pH (1:2 soil:water) pH units - - 7.64 7.37 7.31 7.98 7.79 7.80 8.09 7.85 8.16 7.78
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.9 <1.0
% Sand (0.50 mm to 0.25 mm) % - - <1.0 1.4 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 23 <1.0
% Sand (0.25 mm to 0.125 mm) % - - <1.0 2.1 1.6 <1.0 2.6 1.2 <1.0 <1.0 24 <1.0
% Sand (0.125 mm to 0.063 mm) % - - <1.0 1.8 1.5 <1.0 3.5 4.2 <1.0 10 11 <1.0
% Silt (0.063 mm to 0.0312 mm) % - - 26 25 27 24 23 22 13 26 12 21
% Silt (0.0312 mm to 0.004 mm) % - - 54 47 48 51 45 49 56 47 18 56
% Clay (<4μm) % - - 20 21 21 23 23 24 31 16 6.7 22

Texture - - - Silt loam Silt loam Silt loam Silt loam Silt loam Silt loam Silt loam Silt loam Sandy 
loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 22 22 22 18 13 12 11 12 6.2 16

Aluminum (Al) mg/kg - - 5,920 10,700 12,300 10,000 9,910 9,930 9,790 6,690 5,000 7,590
Antimony (Sb) mg/kg - - 0.800 1.12 1.23 0.760 0.770 0.840 0.920 0.720 0.490 0.880
Arsenic (As) mg/kg 5.9 17 5.59 8.17 9.37 5.55 5.75 4.29 4.11 3.47 3.97 4.05
Barium (Ba) mg/kg - - 301 351 384 337 289 408 431 325 256 338
Beryllium (Be) mg/kg - - 0.580 0.870 0.950 0.670 0.720 0.760 0.730 0.530 0.420 0.610
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 6.30 12 16 12 13 6.50 7.90 6.30 6.00 15
Cadmium (Cd) mg/kg 0.6 3.5 1.36 1.31 1.45 1.44 1.20 1.27 1.32 1.00 0.655 1.29
Calcium (Ca) mg/kg - - 24,800 55,900 60,400 37,100 38,900 62,200 91,900 70,400 94,500 82,900
Chromium (Cr) mg/kg 37.3 90 8.52 16 19 16 17 15 16 12 11 12
Cobalt (Co) mg/kg - - 7.76 8.82 10 7.16 6.10 5.57 5.19 4.08 3.00 4.71
Copper (Cu) mg/kg 35.7 197 20 28 30 24 21 22 21 16 9.61 20
Iron (Fe) mg/kg 21,200 43,766 16,300 26,700 29,300 14,300 14,200 12,700 11,800 9,970 9,640 11,800
Lead (Pb) mg/kg 35 91.3 9.25 16 16 10 11 10 10 7.60 5.40 8.97
Lithium (Li) mg/kg - - 8.00 16 17 12 13 13 13 9.30 7.50 10
Magnesium (Mg) mg/kg - - 4,050 9,580 11,400 9,740 9,490 10,900 11,400 12,500 12,800 10,100
Manganese (Mn) mg/kg 460 1,100 714 941 1,160 431 462 255 448 292 333 320
Mercury (Hg) mg/kg 0.17 0.486 0.0929 0.0754 0.0824 0.0748 0.0854 0.0778 0.0737 0.0463 0.0258 0.0574
Molybdenum (Mo) mg/kg - - 1.30 3.33 3.03 1.51 1.62 1.72 1.64 1.21 0.920 1.88
Nickel (Ni) mg/kg 16 75 24 29 33 30 24 25 24 19 14 21
Phosphorus (P) mg/kg - - 1,090 1,420 1,610 1,440 1,240 996 999 1,010 1,080 909
Potassium (K) mg/kg - - 1,410 2,400 2,820 2,510 2,460 2,010 2,090 1,330 1,200 1,490
Selenium (Se) mg/kg b b 43 11 11 55 5.87 63 86 48 27 77
Silver (Ag) mg/kg 0.5 - 0.240 0.340 0.340 0.300 0.260 0.310 0.320 0.210 0.110 0.260
Sodium (Na) mg/kg - - 83 132 159 130 116 100 117 94 97 102
Strontium (Sr) mg/kg - - 67 143 150 85 103 106 147 102 119 125
Sulphur (S) mg/kg - - 2,800 11,200 9,400 1,600 4,800 3,800 3,400 2,600 <1000 4,600
Thallium (Tl) mg/kg - - 0.147 0.230 0.257 0.224 0.260 0.214 0.227 0.160 0.118 0.154
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 8.10 8.90 20 14 12 2.80 4.90 4.40 4.30 3.50
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.767 1.32 1.34 1.54 1.05 1.67 1.55 1.25 0.876 1.75
Vanadium (V) mg/kg - - 24 41 48 33 34 30 31 23 20 25
Zinc (Zn) mg/kg 123 315 108 139 149 124 114 117 114 90 65 112
Zirconium (Zr) mg/kg - - <1.0 2.00 2.00 1.10 2.00 1.50 <1.0 <1.0 <1.0 1.40
Acenaphthene mg/kg 0.00671 0.0889 <0.24 0.293 <0.21 <0.19 <0.070 <0.22 <0.17 <0.22 <0.12 <0.31
Acenaphthylene mg/kg 0.00587 0.128 0.0227 0.0248 0.0172 0.0181 <0.0070 <0.021 0.0140 0.0180 0.0095 0.0243
Acridine mg/kg - - <0.030 0.0180 <0.020 <0.013 <0.014 <0.37 <0.32 <0.41 <0.24 <0.59
Anthracene mg/kg 0.0469 0.245 <0.050 0.167 0.125 0.0496 0.0391 <0.060 0.0571 0.0634 0.0392 0.104
Benz(a)anthracene mg/kg 0.0317 0.385 0.153 0.353 0.282 0.207 0.0980 0.242 0.159 0.198 0.111 0.282
Benzo(a)pyrene mg/kg 0.0319 0.782 0.0930 0.275 0.220 0.157 0.0790 0.251 0.115 0.153 0.0890 0.209
Benzo(b&j)fluoranthene mg/kg - - 0.333 0.627 0.492 0.470 0.219 0.526 0.265 0.312 0.186 0.425
Benzo(e)pyrene mg/kg - - 0.366 0.491 0.392 0.463 0.170 0.516 0.265 0.317 0.197 0.417
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - 0.612 0.305 0.363 0.220 0.500
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.135 0.183 0.143 0.162 0.0580 0.119 0.121 0.169 0.118 0.211
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0310 0.0920 0.0880 0.0500 0.0270 0.0860 0.0400 0.0510 0.0330 0.0750
Chrysene mg/kg 0.0571 0.862 0.734 0.905 0.713 0.866 0.330 0.811 0.532 0.589 0.358 0.800
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0788 0.0893 0.0719 0.0897 0.0311 0.0611 0.0604 0.0769 0.0547 0.105
Fluoranthene mg/kg 0.111 2.355 0.192 0.565 0.474 0.188 0.147 0.310 0.270 0.302 0.158 0.460
Fluorene mg/kg 0.0212 0.144 0.685 0.777 0.535 0.600 0.224 0.664 0.434 0.599 0.326 0.835
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0590 0.112 0.0860 0.0610 0.0300 0.104 0.0580 0.0770 0.0470 0.113
1-Methylnaphthalene mg/kg - - 2.65 2.14 1.43 1.71 0.490 1.67 1.31 1.73 0.941 2.30
2-Methylnaphthalene mg/kg 0.0202 0.201 5.50 3.95 3.12 3.64 1.00 3.75 2.62 3.55 1.94 4.72
Naphthalene mg/kg 0.0346 0.391 1.39 1.20 0.783 0.799 0.231 0.837 0.724 0.993 0.538 1.40
Perylene mg/kg - - <0.015 0.0620 0.0480 0.0190 0.0270 0.0540 0.0350 0.0360 0.0180 0.0460
Phenanthrene mg/kg 0.0419 0.515 2.51 3.08 2.16 2.44 0.860 2.24 1.62 2.00 1.14 2.79
Pyrene mg/kg 0.053 0.875 0.277 0.598 0.482 0.313 0.158 0.297 0.319 0.383 0.202 0.543
Quinoline mg/kg - - <0.015 <0.010 <0.010 <0.013 <0.014 <0.010 <0.010 <0.010 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

BC WSQG 
a

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; 
mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy.
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL

% Moisture % - - 57 56 47 54 53 68 66 54 56 45
pH (1:2 soil:water) pH units - - 7.33 7.52 7.60 8.19 7.79 7.73 7.74 7.95 7.85 7.86
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 6.6 11 14 <1.0 1.5 1.8 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 2.5 3.9 1.4 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 4.7 5.1 7.2 <1.0 1.2 1.9 <1.0 3.0
% Sand (0.50 mm to 0.25 mm) % - - 2.3 2.1 6.3 8.2 9.0 <1.0 2.1 3.6 3.2 3.9
% Sand (0.25 mm to 0.125 mm) % - - 2.9 3.1 5.3 8.0 8.5 1.3 3.4 4.3 6.6 4.6
% Sand (0.125 mm to 0.063 mm) % - - 2.1 2.8 3.7 7.2 8.2 2.2 5.1 4.9 12 3.7
% Silt (0.063 mm to 0.0312 mm) % - - 32 32 13 12 11 22 25 20 24 31
% Silt (0.0312 mm to 0.004 mm) % - - 46 46 35 26 24 47 45 45 39 43
% Clay (<4μm) % - - 14 13 23 19 18 26 16 18 15 10

Texture - - - Silt Silt Silt loam Loam Loam Silt loam Silt loam Silt loam Silt loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 34 35 24 19 14 20 17 22 11 42

Aluminum (Al) mg/kg - - 4,130 4,320 9,670 10,300 10,800 8,760 8,060 8,080 7,260 4,240
Antimony (Sb) mg/kg - - 0.590 0.600 1.10 1.46 0.920 0.760 0.720 0.730 0.740 0.430
Arsenic (As) mg/kg 5.9 17 3.98 4.23 8.98 29 13 26 7.72 6.95 7.32 4.78
Barium (Ba) mg/kg - - 232 245 532 791 546 682 644 614 486 207
Beryllium (Be) mg/kg - - 0.420 0.420 0.800 0.900 0.830 0.640 0.570 0.560 0.440 0.450
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 5.60 5.50 12 13 11 11 10 10 9.30 6.40
Cadmium (Cd) mg/kg 0.6 3.5 0.723 0.717 1.58 1.94 1.36 1.67 1.26 0.973 0.956 0.570
Calcium (Ca) mg/kg - - 59,600 59,900 85,900 71,600 92,100 78,500 83,500 103,000 173,000 37,200
Chromium (Cr) mg/kg 37.3 90 8.20 8.53 16 16 19 12 12 11 9.47 6.40
Cobalt (Co) mg/kg - - 4.67 4.91 9.24 10 9.60 10 7.43 5.96 7.34 5.35
Copper (Cu) mg/kg 35.7 197 19 20 31 35 26 22 18 18 14 17
Iron (Fe) mg/kg 21,200 43,766 9,910 10,300 20,900 43,400 25,900 43,700 19,200 15,500 18,000 12,100
Lead (Pb) mg/kg 35 91.3 6.48 6.28 14 14 12 9.60 8.58 8.73 6.20 7.53
Lithium (Li) mg/kg - - 5.10 5.00 14 14 15 10 8.90 9.50 8.40 6.30
Magnesium (Mg) mg/kg - - 4,590 4,540 10,400 9,910 13,600 4,660 5,780 6,060 7,640 5,140
Manganese (Mn) mg/kg 460 1,100 277 288 802 1,360 1,260 5,280 1,600 1,420 2,490 1,430
Mercury (Hg) mg/kg 0.17 0.486 0.0555 0.0585 0.0560 0.0795 0.0913 0.0586 0.0454 0.0477 0.0374 0.0312
Molybdenum (Mo) mg/kg - - 1.23 1.21 2.04 3.68 2.54 2.30 4.71 1.57 6.05 3.23
Nickel (Ni) mg/kg 16 75 14 15 34 39 34 38 32 27 26 16
Phosphorus (P) mg/kg - - 682 624 1,420 1,540 1,670 968 819 711 574 548
Potassium (K) mg/kg - - 960 1,000 2,160 2,370 2,460 1,990 1,790 1,730 1,730 850
Selenium (Se) mg/kg b b 6.45 7.02 3.61 7.76 3.04 7.43 6.36 5.01 4.83 1.71
Silver (Ag) mg/kg 0.5 - 0.140 0.140 0.300 0.320 0.250 0.220 0.190 0.190 0.160 0.140
Sodium (Na) mg/kg - - 74 81 146 137 157 149 127 111 138 72
Strontium (Sr) mg/kg - - 133 132 184 173 165 202 166 197 295 73
Sulphur (S) mg/kg - - 2,900 2,900 1,900 1,300 1,900 6,000 5,400 2,400 9,300 3,700
Thallium (Tl) mg/kg - - 0.0810 0.0830 0.163 0.162 0.233 0.260 0.250 0.135 0.163 0.0690
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 8.60 8.40 15 15 9.30 5.90 5.30 6.30 4.90 4.90
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.623 0.607 1.02 0.958 1.01 0.655 0.869 0.718 0.920 0.629
Vanadium (V) mg/kg - - 19 20 37 42 39 28 25 25 22 16
Zinc (Zn) mg/kg 123 315 78 85 138 162 125 129 105 92 79 59
Zirconium (Zr) mg/kg - - <1.0 <1.0 1.20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.35 <0.30 <0.24 <0.33 <0.30 <0.33 <0.29 <0.32 <0.27 <0.58
Acenaphthylene mg/kg 0.00587 0.128 0.0257 0.0240 0.0241 0.0390 0.0345 <0.039 <0.032 0.0342 0.0259 <0.043
Acridine mg/kg - - <0.40 <0.67 <0.010 <0.020 <0.010 <0.015 <0.014 <0.56 <0.45 <0.010
Anthracene mg/kg 0.0469 0.245 <0.050 <0.050 0.0666 0.0787 0.0813 <0.055 <0.056 0.0741 0.0543 <0.059
Benz(a)anthracene mg/kg 0.0317 0.385 0.222 0.218 0.209 0.294 0.300 <0.28 <0.23 0.218 0.174 <0.35
Benzo(a)pyrene mg/kg 0.0319 0.782 0.153 0.149 0.133 0.203 0.210 0.158 0.143 0.124 0.111 0.210
Benzo(b&j)fluoranthene mg/kg - - 0.423 0.418 0.400 0.555 0.582 0.449 0.375 0.339 0.289 0.526
Benzo(e)pyrene mg/kg - - 0.513 0.504 0.382 0.508 0.558 0.518 0.426 0.386 0.340 0.640
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - 0.486 0.415 0.380 0.310 0.573
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.158 0.158 0.117 0.151 0.171 0.170 0.137 0.182 0.175 0.270
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0340 0.0300 0.0360 0.0550 0.0630 0.0360 0.0390 0.0410 0.0210 0.0460
Chrysene mg/kg 0.0571 0.862 0.947 0.929 0.799 1.04 1.09 1.05 0.857 0.855 0.681 1.32
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0951 0.0959 0.0719 0.0973 0.107 <0.12 <0.090 0.0966 0.0846 <0.18
Fluoranthene mg/kg 0.111 2.355 0.211 0.199 0.221 0.296 0.294 0.333 0.274 0.275 0.225 0.306
Fluorene mg/kg 0.0212 0.144 0.935 0.874 0.638 0.868 0.832 0.879 0.629 0.726 0.614 1.97
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0590 0.0600 0.0430 0.0650 0.0650 0.0620 0.0520 0.0670 0.0570 0.0730
1-Methylnaphthalene mg/kg - - 2.74 2.36 1.92 3.00 2.71 2.76 2.18 2.61 2.02 4.53
2-Methylnaphthalene mg/kg 0.0202 0.201 5.58 4.79 3.73 5.42 5.84 5.79 4.48 5.20 4.13 8.18
Naphthalene mg/kg 0.0346 0.391 1.28 1.03 0.905 1.42 1.25 1.45 1.12 1.42 1.11 2.40
Perylene mg/kg - - 0.0120 0.0140 0.0120 0.0190 0.0160 0.0180 0.0370 <0.010 <0.010 <0.020
Phenanthrene mg/kg 0.0419 0.515 3.59 3.37 2.70 3.55 3.57 3.64 2.83 3.28 2.59 5.88
Pyrene mg/kg 0.053 0.875 0.362 0.352 0.325 0.452 0.439 0.477 0.381 0.410 0.314 0.558
Quinoline mg/kg - - 0.0110 0.0130 <0.020 <0.020 <0.020 <0.020 <0.014 <0.010 <0.012 <0.020

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Analyte

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; 
mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy.
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL

% Moisture % - - 72 71 72 64 59 61 66 48 60 71
pH (1:2 soil:water) pH units - - 6.93 7.08 7.11 6.91 7.15 7.22 7.48 7.70 7.33 7.02
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - 1.1 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 1.6 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 2.0 2.9 <1.0 <1.0 4.1 <1.0 1.0 4.1 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 2.5 4.6 1.2 1.1 7.3 6.0 5.5 9.6 <1.0 4.3
% Sand (0.125 mm to 0.063 mm) % - - <1.0 1.7 3.7 <1.0 9.1 10 11 11 1.9 20
% Silt (0.063 mm to 0.0312 mm) % - - 35 35 26 33 29 24 26 20 21 25
% Silt (0.0312 mm to 0.004 mm) % - - 49 48 55 52 41 43 42 38 53 38
% Clay (<4μm) % - - 8.4 7.0 14 10 7.2 16 14 15 23 12

Texture - - - Silt Silt Silt Silt Silt loam Silt loam Silt loam Silt loam Silt loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 4.9 7.4 5.6 5.2 4.7 17 13 12 17 10

Aluminum (Al) mg/kg - - 10,500 10,600 12,000 10,700 13,300 5,710 4,480 7,030 7,850 5,660
Antimony (Sb) mg/kg - - 0.230 0.210 0.380 0.210 0.290 0.380 0.350 0.510 0.580 0.370
Arsenic (As) mg/kg 5.9 17 4.32 4.42 4.70 4.02 4.95 3.50 3.35 5.65 5.21 3.68
Barium (Ba) mg/kg - - 237 247 233 256 205 432 351 327 509 304
Beryllium (Be) mg/kg - - 0.650 0.630 0.750 0.690 0.790 0.440 0.340 0.580 0.670 0.370
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 8.30 10 11 7.90 12 12 9.10 10 13 10
Cadmium (Cd) mg/kg 0.6 3.5 0.900 0.983 1.16 0.700 1.00 3.21 2.06 1.48 2.03 1.81
Calcium (Ca) mg/kg - - 64,700 41,200 50,200 57,800 37,000 222,000 247,000 80,000 121,000 233,000
Chromium (Cr) mg/kg 37.3 90 15 14 18 13 19 8.80 7.25 12 13 8.77
Cobalt (Co) mg/kg - - 4.62 5.75 5.39 5.61 6.08 94 68 30 52 117
Copper (Cu) mg/kg 35.7 197 16 15 20 15 18 13 10 18 21 12
Iron (Fe) mg/kg 21,200 43,766 14,600 15,400 14,900 13,400 16,600 5,700 6,610 11,500 9,240 7,290
Lead (Pb) mg/kg 35 91.3 10 11 12 11 12 5.66 4.50 8.38 9.68 5.10
Lithium (Li) mg/kg - - 14 13 16 12 17 5.00 4.40 9.10 8.90 6.20
Magnesium (Mg) mg/kg - - 5,140 3,390 6,180 3,740 5,550 7,720 7,030 9,650 8,280 7,170
Manganese (Mn) mg/kg 460 1,100 92 132 82 91 70 366 337 231 245 384
Mercury (Hg) mg/kg 0.17 0.486 0.0346 0.0416 0.0446 0.0494 0.0350 0.0517 0.0368 0.0484 0.0704 0.0346
Molybdenum (Mo) mg/kg - - 1.46 0.850 2.32 0.910 1.72 1.14 1.46 1.52 1.73 1.69
Nickel (Ni) mg/kg 16 75 20 20 26 19 25 106 106 56 95 126
Phosphorus (P) mg/kg - - 1,280 1,280 1,210 1,010 1,420 449 460 878 758 551
Potassium (K) mg/kg - - 2,090 2,380 2,590 2,230 3,100 1,430 1,160 1,670 1,870 1,440
Selenium (Se) mg/kg b b 1.56 1.56 2.73 1.07 1.45 7.01 6.76 4.22 9.79 8.79
Silver (Ag) mg/kg 0.5 - 0.110 0.120 0.150 0.160 0.120 <0.10 <0.10 0.130 0.140 <0.10
Sodium (Na) mg/kg - - 84 88 87 106 84 264 267 137 208 277
Strontium (Sr) mg/kg - - 140 128 107 132 92 316 342 154 243 371
Sulphur (S) mg/kg - - 4,600 2,100 5,700 2,100 4,900 6,000 7,400 3,200 4,400 7,600
Thallium (Tl) mg/kg - - 0.390 0.374 0.626 0.246 0.509 0.182 0.170 0.264 0.261 0.247
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 8.10 9.70 11 15 9.20 7.10 7.80 9.00 8.10 14
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.645 0.560 1.03 0.544 0.828 1.56 1.94 0.894 1.32 1.97
Vanadium (V) mg/kg - - 23 23 30 23 29 19 15 23 26 18
Zinc (Zn) mg/kg 123 315 82 84 104 79 96 316 252 154 224 258
Zirconium (Zr) mg/kg - - 1.40 1.40 1.30 1.20 1.30 <1.0 <1.0 1.30 1.10 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.0085 <0.0080 <0.0085 <0.0065 <0.0050 <0.26 <0.16 <0.18 <0.32 <0.13
Acenaphthylene mg/kg 0.00587 0.128 <0.0085 <0.0080 <0.0085 <0.0065 <0.0050 0.0486 0.0280 0.0305 0.0587 0.0236
Acridine mg/kg - - <0.017 <0.016 <0.017 <0.013 <0.010 <0.010 <0.013 <0.020 <0.010 <0.017
Anthracene mg/kg 0.0469 0.245 <0.0068 <0.0064 <0.0068 <0.0052 <0.0040 <0.083 <0.054 <0.066 <0.083 <0.039
Benz(a)anthracene mg/kg 0.0317 0.385 <0.017 <0.016 <0.017 <0.013 <0.010 0.302 0.193 0.210 0.364 0.152
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.017 <0.016 <0.017 <0.013 <0.010 0.258 0.161 0.169 0.287 0.122
Benzo(b&j)fluoranthene mg/kg - - <0.017 <0.016 <0.017 0.0140 <0.010 0.932 0.599 0.644 1.08 0.471
Benzo(e)pyrene mg/kg - - <0.017 <0.016 <0.017 0.0140 <0.010 1.09 0.699 0.741 1.25 0.539
Benzo(b+j+k)fluoranthene mg/kg - - <0.015 <0.015 <0.015 <0.015 <0.015 - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.017 <0.016 <0.017 <0.013 <0.010 0.495 0.337 0.338 0.574 0.266
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.017 <0.016 <0.017 <0.013 <0.010 0.0710 0.0340 0.0440 0.0710 0.0320
Chrysene mg/kg 0.0571 0.862 0.0250 0.0230 0.0300 0.0320 0.0200 1.44 0.916 1.02 1.78 0.717
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.0085 <0.0080 <0.0085 <0.0065 <0.0050 0.153 0.104 0.109 0.193 0.0790
Fluoranthene mg/kg 0.111 2.355 <0.017 <0.016 <0.017 <0.013 <0.010 0.278 0.182 0.197 0.364 0.150
Fluorene mg/kg 0.0212 0.144 <0.017 0.0170 <0.017 0.0160 <0.010 0.856 0.536 0.585 1.04 0.413
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.017 <0.016 <0.017 <0.013 <0.010 0.108 0.0740 0.0710 0.119 0.0530
1-Methylnaphthalene mg/kg - - 0.0350 0.0280 0.0400 0.0400 0.0180 5.05 2.89 3.52 5.54 2.51
2-Methylnaphthalene mg/kg 0.0202 0.201 0.0530 0.0490 0.0570 0.0610 0.0310 8.73 4.93 6.02 9.36 4.26
Naphthalene mg/kg 0.0346 0.391 0.0200 0.0220 0.0200 0.0470 0.0110 3.03 1.69 1.76 3.35 1.47
Perylene mg/kg - - 0.0830 0.0900 0.150 0.0540 0.0590 0.0160 <0.013 <0.010 0.0190 <0.017
Phenanthrene mg/kg 0.0419 0.515 0.0410 0.0510 0.0480 0.0850 0.0270 3.92 2.59 2.90 4.66 2.01
Pyrene mg/kg 0.053 0.875 <0.017 <0.016 <0.017 <0.013 <0.010 0.437 0.277 0.309 0.546 0.225
Quinoline mg/kg - - <0.017 <0.016 <0.017 <0.013 <0.010 <0.010 <0.013 <0.010 <0.010 <0.017

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; 
mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy.
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL

% Moisture % - - 56 68 66 57 66 76 76 76 78 77
pH (1:2 soil:water) pH units - - 7.61 7.87 7.78 7.81 7.77 7.33 7.23 7.05 7.23 7.42
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 2.8 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - 2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - 5.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 8.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.9 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 9.5 <1.0 4.3 1.7 <1.0 2.2 <1.0 3.7 <1.0 <1.0
% Sand (0.125 mm to 0.063 mm) % - - 8.2 1.4 7.2 5.9 <1.0 1.8 <1.0 1.5 <1.0 <1.0
% Silt (0.063 mm to 0.0312 mm) % - - 22 38 28 30 23 36 35 39 39 37
% Silt (0.0312 mm to 0.004 mm) % - - 35 52 46 48 57 48 52 44 52 53
% Clay (<4μm) % - - 8.8 8.4 13 13 18 7.6 11 4.3 8.4 9.5

Texture - - - Silt loam Silt Silt loam Silt Silt Silt Silt Silt Silt Silt

Organic 
Carbon Total Organic Carbon % - - 27 6.8 8.3 23 20 14 14 18 16 12

Aluminum (Al) mg/kg - - 4,000 2,000 7,130 4,270 7,230 8,130 10,300 4,790 4,860 5,080
Antimony (Sb) mg/kg - - 0.360 <0.10 0.390 0.420 0.410 0.170 0.210 0.210 0.200 0.170
Arsenic (As) mg/kg 5.9 17 4.81 1.46 5.34 3.33 3.94 2.09 3.81 2.35 1.83 1.32
Barium (Ba) mg/kg - - 317 243 276 393 519 252 243 210 286 335
Beryllium (Be) mg/kg - - 0.560 0.200 0.480 0.590 0.660 0.560 0.690 0.540 0.410 0.380
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 8.70 <5.0 8.90 8.00 9.80 7.10 8.00 7.70 8.30 11
Cadmium (Cd) mg/kg 0.6 3.5 1.38 1.76 1.94 1.90 1.84 1.44 1.49 1.45 2.17 2.36
Calcium (Ca) mg/kg - - 66,600 269,000 148,000 88,300 85,800 87,600 73,000 31,800 93,000 163,000
Chromium (Cr) mg/kg 37.3 90 7.34 3.25 9.92 8.29 11 20 23 20 19 20
Cobalt (Co) mg/kg - - 20 110 35 19 23 1.72 2.62 2.15 1.50 1.07
Copper (Cu) mg/kg 35.7 197 14 6.60 16 17 19 10 12 12 10 8.50
Iron (Fe) mg/kg 21,200 43,766 7,070 3,040 10,500 5,870 7,670 6,290 10,100 6,360 6,850 5,160
Lead (Pb) mg/kg 35 91.3 8.19 2.96 7.21 8.98 10 6.85 7.47 5.96 6.31 5.72
Lithium (Li) mg/kg - - 4.10 2.60 7.20 4.50 7.20 8.60 11 6.00 5.80 6.70
Magnesium (Mg) mg/kg - - 6,170 5,950 7,840 8,780 8,390 4,110 4,810 5,540 4,790 4,070
Manganese (Mn) mg/kg 460 1,100 151 316 306 110 142 35 75 41 47 27
Mercury (Hg) mg/kg 0.17 0.486 0.0561 0.0220 0.0369 0.0618 0.0705 0.0467 0.0497 0.0612 0.0525 0.0455
Molybdenum (Mo) mg/kg - - 0.840 0.640 1.32 0.720 1.01 0.440 0.480 0.320 0.590 0.620
Nickel (Ni) mg/kg 16 75 37 123 72 51 55 11 13 11 9.40 7.82
Phosphorus (P) mg/kg - - 462 259 641 551 692 613 723 615 662 532
Potassium (K) mg/kg - - 860 420 1,370 870 1,360 470 570 530 610 730
Selenium (Se) mg/kg b b 3.60 6.67 5.75 7.36 9.08 7.22 10 5.69 12 12
Silver (Ag) mg/kg 0.5 - 0.120 <0.10 0.110 0.140 0.160 0.130 0.130 0.140 0.130 0.110
Sodium (Na) mg/kg - - 121 218 170 137 141 204 248 189 228 266
Strontium (Sr) mg/kg - - 151 374 206 172 197 102 94 51 109 173
Sulphur (S) mg/kg - - 6,000 6,300 7,100 3,000 3,600 8,800 9,800 7,800 9,200 8,600
Thallium (Tl) mg/kg - - 0.190 <0.050 0.295 0.206 0.218 0.273 0.290 0.254 0.238 0.259
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 7.00 <1.0 7.30 5.10 5.80 41 71 21 16 22
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.762 1.50 1.14 0.944 0.943 0.949 1.07 0.796 1.24 1.35
Vanadium (V) mg/kg - - 16 5.59 19 17 21 10 14 11 9.25 9.44
Zinc (Zn) mg/kg 123 315 124 257 194 169 174 48 59 39 51 46
Zirconium (Zr) mg/kg - - 1.60 <1.0 <1.0 1.60 1.50 5.40 8.00 3.20 2.80 2.50
Acenaphthene mg/kg 0.00671 0.0889 <0.20 <0.21 <0.11 <0.26 <0.26 <0.012 <0.010 <0.013 <0.021 <0.017
Acenaphthylene mg/kg 0.00587 0.128 <0.048 0.0400 <0.025 <0.062 <0.066 <0.010 <0.010 <0.010 <0.011 <0.0050
Acridine mg/kg - - <0.010 <0.39 <0.014 <0.010 <0.014 <0.020 <0.020 <0.020 <0.021 <0.010
Anthracene mg/kg 0.0469 0.245 <0.028 0.0533 <0.020 <0.043 <0.038 <0.0080 <0.0080 <0.0080 <0.0084 <0.0040
Benz(a)anthracene mg/kg 0.0317 0.385 0.187 0.226 <0.13 0.242 0.272 <0.030 <0.020 <0.020 <0.040 <0.020
Benzo(a)pyrene mg/kg 0.0319 0.782 0.152 0.173 0.0950 0.179 0.195 <0.020 <0.020 <0.020 <0.030 <0.020
Benzo(b&j)fluoranthene mg/kg - - 0.511 0.553 0.328 0.608 0.681 0.0550 0.0450 0.0480 0.0810 0.0390
Benzo(e)pyrene mg/kg - - 0.636 0.728 0.425 0.767 0.865 0.0610 0.0470 0.0510 0.0960 0.0450
Benzo(b+j+k)fluoranthene mg/kg - - 0.546 0.585 0.347 0.648 0.722 0.0580 0.0480 0.0510 0.0860 0.0420
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.317 0.494 0.179 0.347 0.378 0.0310 0.0200 0.0270 0.0580 0.0400
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0350 0.0330 0.0200 0.0400 0.0410 <0.020 <0.020 <0.020 <0.021 <0.010
Chrysene mg/kg 0.0571 0.862 0.892 1.00 0.542 1.14 1.28 0.0960 0.0820 0.0940 0.158 0.0890
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.11 0.137 <0.062 <0.14 <0.15 <0.010 <0.010 <0.010 <0.015 <0.010
Fluoranthene mg/kg 0.111 2.355 0.195 0.213 0.111 0.250 0.274 0.0210 0.0210 0.0220 0.0370 0.0310
Fluorene mg/kg 0.0212 0.144 0.563 0.681 0.334 0.758 0.851 0.0530 0.0470 0.0470 0.0910 0.0670
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0520 0.0890 0.0370 0.0650 0.0730 <0.020 <0.020 <0.020 <0.021 0.0120
1-Methylnaphthalene mg/kg - - 4.32 4.01 1.93 5.37 5.59 0.269 0.217 0.252 0.445 0.358
2-Methylnaphthalene mg/kg 0.0202 0.201 7.75 6.99 3.31 7.57 9.94 0.420 0.339 0.398 0.717 0.582
Naphthalene mg/kg 0.0346 0.391 2.86 2.66 1.14 3.20 3.28 0.166 0.147 0.228 0.235 0.200
Perylene mg/kg - - <0.010 <0.015 <0.014 <0.010 <0.014 0.0570 0.0510 0.0440 0.0450 0.0110
Phenanthrene mg/kg 0.0419 0.515 2.83 2.88 1.51 3.64 4.03 0.267 0.238 0.307 0.439 0.299
Pyrene mg/kg 0.053 0.875 0.317 0.375 0.192 0.418 0.465 0.0290 0.0250 0.0290 0.0500 0.0330
Quinoline mg/kg - - <0.020 <0.015 <0.014 <0.010 <0.014 <0.020 <0.020 <0.020 <0.021 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; 
mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy.

RG_MCIMCC RG_MCWA

Physical
Tests

Analyte

17-Sep-19

Particle 
Size

Metals

PAHs

Units
BC WSQG 

a

Management Unit 4

Mine-exposed

7-Sep-19

8 of 11



Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL 1-Aug-18

% Moisture % - - 65 77 74 76 83 78 85 83 80 85
pH (1:2 soil:water) pH units - - 7.32 7.51 7.42 7.06 6.99 8.15 6.93 6.79 6.49 -
pH (1:9) pH units - - - - - - - - - - - 6.46
% Gravel (>2 mm) % - - <1.0 <1.0 4.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - 2.2 <1.0 1.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - 7.4 <1.0 1.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 17 2.6 4.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 18 8.7 20 2.5 1.2 1.1 <1.0 <1.0 <1.0 <1.0
% Sand (0.125 mm to 0.063 mm) % - - 10 14 16 3.7 1.6 3.2 <1.0 <1.0 1.9 <1.0
% Silt (0.063 mm to 0.0312 mm) % - - 20 25 18 40 42 35 37 36 40 38
% Silt (0.0312 mm to 0.004 mm) % - - 21 39 25 47 49 50 50 52 51 50
% Clay (<4μm) % - - 3.1 11 9.0 6.4 5.7 10 12 12 7.8 11

Texture - - - Sandy 
loam Silt loam

Loam / 
Sandy 
loam

Silt Silt Silt Silt Silt Silt Silt

Organic 
Carbon Total Organic Carbon % - - 15 9.4 7.5 9.0 8.2 6.5 8.2 8.2 7.1 8.9

Aluminum (Al) mg/kg - - 10,500 11,700 9,620 11,300 7,310 6,630 4,460 9,890 4,580 4,380
Antimony (Sb) mg/kg - - 0.260 0.420 0.370 0.330 0.300 0.330 0.190 0.510 0.250 0.180
Arsenic (As) mg/kg 5.9 17 2.81 6.01 5.20 3.35 1.33 2.35 1.66 5.33 2.68 1.78
Barium (Ba) mg/kg - - 242 230 251 300 339 314 244 235 203 245
Beryllium (Be) mg/kg - - 0.630 0.740 0.610 0.670 0.410 0.550 0.290 0.640 0.350 0.290
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 13 12 9.70 11 9.10 13 17 14 5.90 9.10
Cadmium (Cd) mg/kg 0.6 3.5 0.566 1.04 0.958 1.58 0.823 0.631 0.741 1.05 0.673 0.549
Calcium (Ca) mg/kg - - 35,400 27,000 44,400 25,900 144,000 263,000 209,000 156,000 181,000 216,000
Chromium (Cr) mg/kg 37.3 90 20 20 24 18 11 14 12 20 11 12
Cobalt (Co) mg/kg - - 4.12 5.80 5.18 3.88 2.58 2.87 1.31 4.31 2.23 1.28
Copper (Cu) mg/kg 35.7 197 13 16 12 17 9.77 10 7.96 15 9.17 6.83
Iron (Fe) mg/kg 21,200 43,766 11,300 15,900 12,500 11,600 6,000 7,710 5,010 13,000 7,170 5,440
Lead (Pb) mg/kg 35 91.3 8.82 10 8.80 8.12 5.50 5.40 3.24 7.41 4.46 3.02
Lithium (Li) mg/kg - - 13 15 12 15 10 9.10 5.90 13 6.90 5.80
Magnesium (Mg) mg/kg - - 5,780 5,850 4,360 3,840 4,000 9,280 6,360 13,200 9,000 6,460
Manganese (Mn) mg/kg 460 1,100 66 111 96 36 60 67 60 142 88 63
Mercury (Hg) mg/kg 0.17 0.486 0.0424 0.0477 0.0335 0.0440 0.0292 0.0364 0.0280 0.0473 0.0341 0.0262
Molybdenum (Mo) mg/kg - - 1.08 1.61 1.99 1.21 2.02 1.85 1.21 2.13 0.940 0.940
Nickel (Ni) mg/kg 16 75 16 21 19 15 9.64 14 8.40 21 11 7.61
Phosphorus (P) mg/kg - - 1,000 934 799 999 626 897 1,110 1,430 823 996
Potassium (K) mg/kg - - 2,170 2,250 1,610 1,910 1,270 1,600 1,720 2,830 1,170 1,780
Selenium (Se) mg/kg b b 3.11 2.94 2.75 4.60 4.31 8.57 14 12 8.11 14
Silver (Ag) mg/kg 0.5 - <0.10 0.130 0.100 0.150 <0.10 0.150 <0.10 0.200 0.120 <0.10
Sodium (Na) mg/kg - - 148 129 126 138 203 173 147 171 126 153
Strontium (Sr) mg/kg - - 68 52 54 47 146 363 260 199 212 254
Sulphur (S) mg/kg - - 4,100 7,600 3,900 6,900 5,000 5,100 4,300 7,500 5,800 5,000
Thallium (Tl) mg/kg - - 0.203 0.363 0.287 0.396 0.230 0.327 0.217 0.528 0.252 0.184
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 15 12 12 14 8.30 22 15 26 8.30 18
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.00 1.05 1.27 1.20 2.61 1.65 1.14 1.64 1.01 0.863
Vanadium (V) mg/kg - - 22 28 24 24 16 20 14 31 15 14
Zinc (Zn) mg/kg 123 315 64 92 77 75 52 62 40 93 55 40
Zirconium (Zr) mg/kg - - 1.70 2.00 1.60 2.00 1.20 1.30 1.10 1.50 <1.0 1.10
Acenaphthene mg/kg 0.00671 0.0889 <0.072 <0.013 <0.012 <0.010 <0.014 <0.011 <0.015 <0.019 <0.014 <0.015
Acenaphthylene mg/kg 0.00587 0.128 0.0150 <0.010 <0.0090 <0.010 <0.014 <0.011 <0.015 <0.013 <0.011 <0.015
Acridine mg/kg - - <0.013 <0.020 <0.018 <0.020 <0.027 <0.022 <0.029 <0.026 <0.022 <0.030
Anthracene mg/kg 0.0469 0.245 0.0206 <0.0080 <0.0072 <0.0080 <0.011 <0.0088 <0.012 <0.010 <0.0088 <0.012
Benz(a)anthracene mg/kg 0.0317 0.385 0.0720 <0.020 <0.018 <0.020 <0.027 <0.022 <0.029 0.0290 0.0230 <0.030
Benzo(a)pyrene mg/kg 0.0319 0.782 0.0440 <0.020 <0.018 <0.020 <0.027 <0.022 <0.029 <0.026 <0.022 <0.030
Benzo(b&j)fluoranthene mg/kg - - 0.224 0.0620 0.0400 0.0330 0.0520 0.0500 0.0640 0.0880 0.0710 0.0440
Benzo(e)pyrene mg/kg - - 0.215 0.0600 0.0400 0.0320 0.0580 0.0570 0.0730 0.0980 0.0770 0.0520
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.0870 <0.020 <0.018 <0.020 <0.027 <0.022 <0.029 0.0290 <0.022 <0.030
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0170 <0.020 <0.018 <0.020 <0.027 <0.022 <0.029 <0.026 <0.022 <0.030
Chrysene mg/kg 0.0571 0.862 0.371 0.104 0.0740 0.0480 0.0800 0.0750 0.0990 0.134 0.112 0.0730
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0289 <0.010 <0.0090 <0.010 <0.014 <0.011 <0.015 <0.013 <0.011 <0.015
Fluoranthene mg/kg 0.111 2.355 0.0960 0.0230 0.0180 <0.020 <0.027 <0.022 <0.029 0.0360 0.0270 <0.030
Fluorene mg/kg 0.0212 0.144 0.136 0.0360 0.0230 <0.020 0.0420 0.0300 0.0470 0.0590 0.0460 0.0360
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0250 <0.020 <0.018 <0.020 <0.027 <0.022 <0.029 <0.026 <0.022 <0.030
1-Methylnaphthalene mg/kg - - 1.58 0.277 0.282 0.137 0.267 0.239 0.282 0.398 0.324 0.219
2-Methylnaphthalene mg/kg 0.0202 0.201 2.33 0.398 0.438 0.209 0.411 0.370 0.435 0.604 0.483 0.332
Naphthalene mg/kg 0.0346 0.391 0.888 0.190 0.259 0.0870 0.132 0.132 0.150 0.211 0.182 0.116
Perylene mg/kg - - <0.013 <0.020 <0.018 <0.020 <0.027 <0.022 <0.029 0.0690 0.0480 <0.030
Phenanthrene mg/kg 0.0419 0.515 1.46 0.309 0.266 0.126 0.222 0.184 0.261 0.363 0.303 0.194
Pyrene mg/kg 0.053 0.875 0.124 0.0330 0.0230 <0.020 <0.027 0.0230 0.0320 0.0450 0.0370 <0.030
Quinoline mg/kg - - <0.013 <0.020 <0.018 <0.020 <0.027 <0.022 <0.029 <0.026 <0.022 <0.030

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; 
mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
Strategy.
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL

% Moisture % - - 73 78 79 79 72 69 78 72 73 54
pH (1:2 soil:water) pH units - - 7.85 7.72  -  - 7.65 8.07 7.14 7.60 7.52 7.74
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 1.1 1.3 <1.0 1.1 <1.0 <1.0 1.1 2.6 1.7 1.9
% Sand (0.25 mm to 0.125 mm) % - - <1.0 7.6 <1.0 1.6 1.3 4.2 7.2 4.5 9.9 8.6
% Sand (0.125 mm to 0.063 mm) % - - 1.9 19 4.7 4.5 3.9 13 19 11 21 23
% Silt (0.063 mm to 0.0312 mm) % - - 38 27 38 37 37 38 35 34 31 29
% Silt (0.0312 mm to 0.004 mm) % - - 50 35 48 48 48 40 33 40 31 30
% Clay (<4μm) % - - 7.7 9.9 7.7 8.3 8.3 4.7 3.4 6.1 4.2 4.7

Texture - - - Silt Silt loam Silt Silt Silt Silt loam Silt loam Silt loam Silt loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 8.1 9.9 6.6 7.1 6.3 4.5 6.5 7.5 6.8 5.4

Aluminum (Al) mg/kg - - 4,470 3,140 3,880 2,980 5,800 8,720 9,160 10,600 9,560 10,200
Antimony (Sb) mg/kg - - 0.190 0.150 0.190 0.170 0.250 0.540 0.900 0.970 0.800 1.12
Arsenic (As) mg/kg 5.9 17 1.30 1.07 1.20 1.59 2.88 2.51 4.74 4.71 4.10 5.66
Barium (Ba) mg/kg - - 255 308 274 267 226 359 297 297 231 293
Beryllium (Be) mg/kg - - 0.370 0.220 0.280 0.240 0.510 0.530 0.690 0.780 0.690 0.820
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 7.20 8.20 10 7.30 6.20 11 10 10 10 10
Cadmium (Cd) mg/kg 0.6 3.5 0.572 0.442 0.489 0.565 0.764 1.84 2.81 2.45 2.11 1.95
Calcium (Ca) mg/kg - - 201,000 263,000 230,000 229,000 137,000 159,000 69,200 65,700 45,600 57,400
Chromium (Cr) mg/kg 37.3 90 8.86 6.87 8.22 7.26 11 17 20 23 22 20
Cobalt (Co) mg/kg - - 1.92 1.32 1.51 1.59 2.99 3.47 5.44 5.99 5.48 6.23
Copper (Cu) mg/kg 35.7 197 8.89 6.35 7.02 6.95 11 12 17 20 16 18
Iron (Fe) mg/kg 21,200 43,766 5,550 3,860 4,200 4,990 8,770 9,480 14,100 14,200 11,500 14,200
Lead (Pb) mg/kg 35 91.3 4.57 2.74 3.42 2.91 5.84 6.53 9.05 11 9.22 11
Lithium (Li) mg/kg - - 6.30 4.30 5.20 3.90 8.20 9.30 12 13 11 12
Magnesium (Mg) mg/kg - - 8,300 6,640 7,790 6,190 8,370 7,850 7,970 8,400 6,760 7,260
Manganese (Mn) mg/kg 460 1,100 49 52 66 91 87 67 81 77 68 81
Mercury (Hg) mg/kg 0.17 0.486 0.0267 0.0136 0.0178 0.0172 0.0336 0.0640 0.0661 0.0782 0.0594 0.0690
Molybdenum (Mo) mg/kg - - 1.09 1.31 0.940 1.69 0.980 1.17 1.62 1.99 1.44 1.69
Nickel (Ni) mg/kg 16 75 11 7.59 8.65 8.92 15 16 23 28 23 27
Phosphorus (P) mg/kg - - 593 439 508 453 771 1,270 1,710 1,470 1,430 1,440
Potassium (K) mg/kg - - 1,020 860 1,050 750 1,220 2,000 2,170 2,140 2,050 2,080
Selenium (Se) mg/kg b b 7.57 7.59 6.64 7.77 4.61 4.24 5.77 5.84 5.26 3.08
Silver (Ag) mg/kg 0.5 - 0.120 <0.10 0.100 <0.10 0.160 0.190 0.260 0.340 0.260 0.340
Sodium (Na) mg/kg - - 106 112 121 109 90 124 121 107 120 96
Strontium (Sr) mg/kg - - 284 353 288 273 202 241 133 128 94 120
Sulphur (S) mg/kg - - 4,100 4,100 4,000 4,200 5,600 4,600 5,900 5,600 4,700 3,600
Thallium (Tl) mg/kg - - 0.245 0.197 0.239 0.194 0.321 0.253 0.351 0.384 0.329 0.367
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 7.00 16 19 11 5.40 36 45 40 41 39
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.39 1.35 1.00 1.45 0.914 1.13 1.46 1.90 1.62 1.57
Vanadium (V) mg/kg - - 13 9.75 12 10 17 35 42 45 40 48
Zinc (Zn) mg/kg 123 315 51 34 42 37 68 85 130 132 115 110
Zirconium (Zr) mg/kg - - 1.00 <1.0 <1.0 <1.0 <1.0 1.10 1.50 2.20 1.60 2.00
Acenaphthene mg/kg 0.00671 0.0889 <0.023 <0.011 <0.017 <0.017 <0.017 <0.0075 <0.017 <0.018 <0.024 <0.019
Acenaphthylene mg/kg 0.00587 0.128 <0.0090 <0.011 <0.012 <0.012 <0.018 <0.0075 <0.010 <0.0080 <0.0090 <0.0050
Acridine mg/kg - - <0.035 <0.026 <0.023 <0.029 <0.028 <0.015 <0.020 <0.016 <0.018 <0.010
Anthracene mg/kg 0.0469 0.245 <0.0072 <0.0088 <0.0092 <0.0092 <0.0072 <0.0060 <0.0080 <0.0064 <0.0072 <0.0040
Benz(a)anthracene mg/kg 0.0317 0.385 0.0230 <0.022 <0.023 <0.023 <0.018 <0.015 0.0300 0.0270 0.0300 0.0290
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.018 <0.022 <0.023 <0.023 <0.018 <0.015 <0.020 <0.016 <0.018 0.0140
Benzo(b&j)fluoranthene mg/kg - - 0.0650 0.0310 0.0410 0.0430 0.0380 0.0320 0.0590 0.0590 0.0580 0.0630
Benzo(e)pyrene mg/kg - - 0.0740 0.0370 0.0490 0.0530 0.0480 0.0340 0.0640 0.0660 0.0620 0.0640
Benzo(b+j+k)fluoranthene mg/kg - - 0.0680 <0.035 0.0420 0.0470 0.0410 - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.0440 <0.022 <0.024 <0.038 <0.032 <0.015 0.0230 0.0190 0.0210 0.0180
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.018 <0.022 <0.023 <0.023 <0.018 <0.015 <0.020 <0.016 <0.018 <0.010
Chrysene mg/kg 0.0571 0.862 0.116 0.0530 0.0700 0.0760 0.0760 0.0600 0.117 0.121 0.112 0.115
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0118 <0.011 <0.012 <0.012 <0.0090 <0.0075 <0.010 <0.0080 <0.0090 <0.0060
Fluoranthene mg/kg 0.111 2.355 0.0290 <0.022 <0.023 <0.023 <0.018 0.0150 0.0300 0.0300 0.0290 0.0360
Fluorene mg/kg 0.0212 0.144 0.0730 0.0330 0.0400 0.0480 0.0510 0.0170 0.0360 0.0360 0.0580 0.0350
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.018 <0.022 <0.023 <0.023 <0.018 <0.015 <0.020 <0.016 <0.018 <0.010
1-Methylnaphthalene mg/kg - - 0.368 0.162 0.231 0.222 0.238 0.147 0.339 0.374 0.428 0.386
2-Methylnaphthalene mg/kg 0.0202 0.201 0.573 0.274 0.355 0.382 0.412 0.196 0.454 0.417 0.587 0.526
Naphthalene mg/kg 0.0346 0.391 0.197 0.0910 0.121 0.128 0.148 0.0760 0.181 0.153 0.199 0.225
Perylene mg/kg - - <0.018 <0.022 <0.023 <0.023 <0.018 <0.015 <0.020 <0.016 <0.018 0.0500
Phenanthrene mg/kg 0.0419 0.515 0.311 0.151 0.194 0.215 0.214 0.156 0.326 0.351 0.360 0.359
Pyrene mg/kg 0.053 0.875 0.0400 0.0250 0.0280 0.0320 0.0290 0.0220 0.0410 0.0420 0.0420 0.0490
Quinoline mg/kg - - <0.018 <0.022 <0.023 <0.023 <0.018 <0.015 <0.020 <0.016 <0.018 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 
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mm = millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change 
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Table J.4: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 4, 2018 and 2019   

ISQG PEL

% Moisture % - - 55 67 66 63 56 86 70 72 76 69
pH (1:2 soil:water) pH units - - 7.86 7.71 7.67 7.77 7.76 7.96 7.63 7.41 7.38 7.59
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 1.1 2.1 1.1 2.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 7.3 6.2 4.8 9.8 1.7 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.125 mm to 0.063 mm) % - - 14 6.9 9.0 6.5 6.6 <1.0 <1.0 <1.0 <1.0 <1.0
% Silt (0.063 mm to 0.0312 mm) % - - 33 36 36 28 35 17 18 36 35 14
% Silt (0.0312 mm to 0.004 mm) % - - 39 41 43 45 49 50 51 50 53 51
% Clay (<4μm) % - - 5.1 5.1 5.7 7.7 6.3 33 30 11 12 35

Texture - - - Silt loam Silt loam Silt loam 
/ Silt Silt loam Silt Silt loam Silt loam Silt Silt

Silt loam 
/ Silty 

clay loam

Organic 
Carbon Total Organic Carbon % - - 4.3 5.6 6.7 5.9 5.9 20 19 27 24 18

Aluminum (Al) mg/kg - - 8,360 4,600 5,300 5,910 6,870 8,050 7,940 5,950 5,710 8,280
Antimony (Sb) mg/kg - - 0.790 0.490 0.560 0.480 0.430 1.15 0.850 0.690 0.650 0.780
Arsenic (As) mg/kg 5.9 17 2.97 2.45 2.75 3.74 4.54 3.79 3.90 4.11 3.89 3.91
Barium (Ba) mg/kg - - 251 329 285 203 221 526 638 373 415 688
Beryllium (Be) mg/kg - - 0.630 0.400 0.460 0.450 0.470 0.760 0.770 0.600 0.510 0.730
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 6.80 5.60 5.80 6.20 6.20 9.90 8.20 7.80 7.50 8.50
Cadmium (Cd) mg/kg 0.6 3.5 1.58 1.72 1.84 1.40 1.10 2.96 2.86 2.81 3.13 2.80
Calcium (Ca) mg/kg - - 61,600 140,000 107,000 111,000 104,000 69,100 50,200 43,500 46,000 58,800
Chromium (Cr) mg/kg 37.3 90 14 9.67 11 13 14 14 14 11 11 14
Cobalt (Co) mg/kg - - 4.16 2.76 3.53 3.78 4.08 6.11 5.65 5.14 5.13 5.59
Copper (Cu) mg/kg 35.7 197 15 11 13 14 13 30 25 19 23 28
Iron (Fe) mg/kg 21,200 43,766 10,400 7,640 8,480 9,770 10,100 10,400 12,000 10,700 11,100 11,900
Lead (Pb) mg/kg 35 91.3 8.49 5.66 6.88 8.23 8.16 12 13 9.60 9.85 13
Lithium (Li) mg/kg - - 9.80 6.10 7.30 8.40 8.50 8.30 8.90 6.70 5.50 7.60
Magnesium (Mg) mg/kg - - 6,990 5,690 6,240 12,500 14,300 5,860 6,320 6,190 6,130 6,350
Manganese (Mn) mg/kg 460 1,100 63 47 55 177 327 187 484 580 407 446
Mercury (Hg) mg/kg 0.17 0.486 0.0576 0.0366 0.0436 0.0402 0.0370 0.0886 0.0831 0.0586 0.0669 0.0809
Molybdenum (Mo) mg/kg - - 1.83 1.56 1.71 2.20 1.54 2.02 1.58 1.01 0.940 1.41
Nickel (Ni) mg/kg 16 75 21 14 17 17 18 31 28 23 24 28
Phosphorus (P) mg/kg - - 1,010 849 887 1,040 1,050 1,120 1,300 1,160 1,110 1,250
Potassium (K) mg/kg - - 1,620 1,000 1,090 1,310 1,430 2,010 1,790 1,240 1,200 2,090
Selenium (Se) mg/kg b b 5.27 4.45 4.46 1.95 1.87 33 19 14 18 16
Silver (Ag) mg/kg 0.5 - 0.280 0.180 0.230 0.190 0.180 0.430 0.440 0.270 0.310 0.470
Sodium (Na) mg/kg - - 71 80 85 99 101 152 108 121 116 111
Strontium (Sr) mg/kg - - 112 229 172 93 100 111 103 87 85 108
Sulphur (S) mg/kg - - 5,100 4,400 4,400 5,300 4,500 3,600 1,200 2,100 3,000 1,300
Thallium (Tl) mg/kg - - 0.296 0.194 0.232 0.244 0.231 0.231 0.156 0.137 0.141 0.161
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 22 19 16 16 25 8.20 5.50 12 13 10
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.52 1.25 1.38 1.55 1.12 1.47 0.878 0.728 0.826 0.858
Vanadium (V) mg/kg - - 35 22 24 25 27 37 34 26 25 35
Zinc (Zn) mg/kg 123 315 90 74 84 79 79 161 144 128 142 146
Zirconium (Zr) mg/kg - - 1.20 1.10 1.20 <1.0 <1.0 1.70 1.00 <1.0 1.20 1.10
Acenaphthene mg/kg 0.00671 0.0889 <0.0090 <0.044 <0.061 <0.016 <0.015 <0.26 <0.28 <0.13 <0.14 <0.23
Acenaphthylene mg/kg 0.00587 0.128 <0.0050 <0.0075 <0.010 0.0137 0.0122 <0.022 <0.022 <0.0085 <0.012 <0.019
Acridine mg/kg - - <0.010 <0.015 <0.014 <0.013 <0.010 <0.034 <0.015 <0.017 <0.020 <0.016
Anthracene mg/kg 0.0469 0.245 <0.0040 <0.0060 <0.0080 0.0204 0.0202 <0.020 <0.021 <0.011 <0.0080 <0.022
Benz(a)anthracene mg/kg 0.0317 0.385 0.0130 0.0270 <0.050 0.0480 0.0540 <0.21 <0.19 <0.10 <0.11 <0.18
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.010 0.0160 0.0270 0.0430 0.0490 0.164 0.119 0.0600 0.0660 0.116
Benzo(b&j)fluoranthene mg/kg - - 0.0280 0.0450 0.0650 0.0820 0.0860 0.427 0.363 0.170 0.197 0.354
Benzo(e)pyrene mg/kg - - 0.0300 0.0510 0.0750 0.0550 0.0570 0.520 0.429 0.190 0.224 0.413
Benzo(b+j+k)fluoranthene mg/kg - - 0.0300 0.0520 0.0700 0.103 0.110 0.462 0.391 0.194 0.220 0.384
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.0110 0.0230 0.0320 0.0320 0.0370 0.196 0.154 0.0720 0.0760 0.154
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.010 <0.015 <0.014 0.0210 0.0230 0.0350 0.0280 0.0240 0.0230 0.0300
Chrysene mg/kg 0.0571 0.862 0.0550 0.110 0.165 0.0970 0.0970 1.18 1.05 0.506 0.554 1.04
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.0050 <0.013 <0.017 0.0154 0.0148 <0.11 <0.094 <0.043 <0.049 <0.095
Fluoranthene mg/kg 0.111 2.355 0.0160 0.0220 0.0290 0.0650 0.0760 <0.18 0.172 0.104 0.105 0.167
Fluorene mg/kg 0.0212 0.144 0.0170 0.116 0.174 0.0390 0.0370 0.598 0.583 0.226 0.246 0.574
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.010 <0.015 <0.014 0.0290 0.0320 0.0700 0.0590 0.0280 0.0330 0.0530
1-Methylnaphthalene mg/kg - - 0.103 0.456 0.706 0.152 0.141 2.17 2.06 0.828 0.809 1.85
2-Methylnaphthalene mg/kg 0.0202 0.201 0.143 0.793 1.28 0.253 0.235 4.76 4.59 1.91 1.82 4.13
Naphthalene mg/kg 0.0346 0.391 0.0490 0.228 0.358 0.154 0.131 1.19 1.13 0.507 0.492 0.963
Perylene mg/kg - - <0.010 <0.015 <0.014 0.0240 0.0290 <0.034 <0.015 <0.017 <0.020 <0.016
Phenanthrene mg/kg 0.0419 0.515 0.140 0.437 0.660 0.238 0.226 3.14 3.12 1.61 1.60 3.06
Pyrene mg/kg 0.053 0.875 0.0220 0.0390 0.0640 0.0580 0.0660 0.327 0.302 0.156 0.173 0.306
Quinoline mg/kg - - <0.010 <0.015 <0.014 <0.013 <0.010 <0.034 <0.015 <0.017 <0.020 <0.016

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 
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Table J.5: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019   

ISQG PEL

% Moisture % - - 61 55 79 87 81 44 79 68 83 76
pH (1:2 soil:water) pH units - - 7.5 7.5 7.5 7.5 7.8 7.5 7.1 7.6 7.4 7.2
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 5.3 <1.0 <1.0 <1.0 8.5 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 6.5 <1.0 <1.0 2.9 21 3.6 <1.0 <1.0 2.7
% Sand (1.00 mm to 0.50 mm) % - - <1.0 6.9 <1.0 <1.0 3.1 17 3.2 <1.0 <1.0 1.7
% Sand (0.50 mm to 0.25 mm) % - - <1.0 5.5 <1.0 <1.0 2.2 9.9 2.1 <1.0 <1.0 1.3
% Sand (0.25 mm to 0.125 mm) % - - <1.0 5.3 <1.0 <1.0 2.9 5.3 1.7 <1.0 <1.0 1.1
% Sand (0.125 mm to 0.063 mm) % - - 3.4 6.4 1.4 <1.0 3.7 5.1 2.4 <1.0 <1.0 1.3
% Silt (0.063 mm to 0.0312 mm) % - - 35 25 34 35 33 7.4 31 3.2 27 21
% Silt (0.0312 mm to 0.004 mm) % - - 50 33 53 53 44 15 45 34 44 46
% Clay (<4μm) % - - 9.6 5.7 11 12 7.9 10 10 62 25 25

Texture - - - Silt Silt loam Silt Silt Silt loam / 
Silt

Sandy 
loam

Silt loam / 
Silt Silty clay Silt loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 5.1 4.5 5.5 13 5.3 2.5 7.7 2.2 17 8.2

Aluminum (Al) mg/kg - - 6,980 16,300 5,780 7,670 4,970 20,900 18,800 25,800 14,700 20,400
Antimony (Sb) mg/kg - - 0.33 0.61 0.18 0.25 0.19 0.24 0.22 0.64 0.39 0.23
Arsenic (As) mg/kg 5.9 17 4.9 8.2 2.5 4.0 2.9 1.8 2.4 8.3 4.0 4.6
Barium (Ba) mg/kg - - 291 277 293 296 272 140 198 263 238 254
Beryllium (Be) mg/kg - - 0.57 1.0 0.38 0.48 0.34 1.1 0.93 1.5 0.87 1.2
Bismuth (Bi) mg/kg - - <0.20 0.21 <0.20 <0.20 <0.20 0.25 0.21 0.30 <0.20 0.26
Boron (B) mg/kg - - 10 15 7.7 24 7.7 11 16 25 23 18
Cadmium (Cd) mg/kg 0.6 3.5 0.65 1.1 0.59 0.83 0.53 0.55 1.4 1.3 0.69 0.37
Calcium (Ca) mg/kg - - 116,000 53,800 134,000 129,000 142,000 5,200 8,120 37,600 24,900 14,000
Chromium (Cr) mg/kg 37.3 90 9.8 20 7.1 13 6.7 23 21 33 19 26
Cobalt (Co) mg/kg - - 3.9 7.6 2.9 4.1 2.7 8.4 7.5 14 8.1 11
Copper (Cu) mg/kg 35.7 197 13 24 11 13 8.8 13 14 35 19 18
Iron (Fe) mg/kg 21,200 43,766 20,600 27,700 11,100 23,900 15,500 27,000 25,300 41,000 23,300 29,300
Lead (Pb) mg/kg 35 91.3 8.7 14 5.5 10 5.2 14 13 18 13 16
Lithium (Li) mg/kg - - 9.2 24 8.1 8.8 8.3 59 49 44 28 51
Magnesium (Mg) mg/kg - - 5,540 6,000 4,420 5,010 4,450 6,770 5,760 10,600 7,430 8,110
Manganese (Mn) mg/kg 460 1,100 172 280 130 147 126 83 74 383 248 166
Mercury (Hg) mg/kg 0.17 0.486 0.024 0.028 0.017 0.038 0.018 0.021 0.031 0.037 0.047 0.026
Molybdenum (Mo) mg/kg - - 3.8 3.8 2.4 4.7 2.6 0.85 1.0 2.6 1.1 0.49
Nickel (Ni) mg/kg 16 75 19 32 13 17 11 25 23 40 21 24
Phosphorus (P) mg/kg - - 1,540 2,730 762 1,050 663 526 602 1,070 900 870
Potassium (K) mg/kg - - 1,690 3,110 1,280 1,830 1,110 2,710 2,220 5,060 2,510 3,150
Selenium (Se) mg/kg c c 3.0 2.7 2.5 7.3 2.4 0.43 0.80 0.73 1.2 0.51
Silver (Ag) mg/kg 0.5 - <0.10 0.17 <0.10 0.10 <0.10 <0.10 0.11 0.14 <0.10 <0.10
Sodium (Na) mg/kg - - 81 107 70 93 71 101 143 175 151 120
Strontium (Sr) mg/kg - - 381 198 439 398 444 62 71 131 133 108
Sulphur (S) mg/kg - - 9,100 4,600 4,800 18,200 7,200 2,400 2,800 1,900 3,700 2,000
Thallium (Tl) mg/kg - - 0.26 0.40 0.17 0.25 0.16 0.19 0.22 0.44 0.18 0.14
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 9.0 11 5.0 12 4.2 13 14 8.7 15 12
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.94 0.82 0.54 1.3 0.59 0.25 0.35 0.43 0.49 0.25
Vanadium (V) mg/kg - - 17 30 11 17 12 29 32 48 26 31
Zinc (Zn) mg/kg 123 315 64 116 47 67 45 100 103 161 97 90
Zirconium (Zr) mg/kg - - 1.2 2.0 <1.0 1.7 <1.0 1.6 2.2 1.5 2.0 1.7
Acenaphthene mg/kg 0.00671 0.0889 <0.0050 <0.0050 <0.012 <0.019 <0.013 <0.0050 <0.011 <0.0075 <0.014 <0.010
Acenaphthylene mg/kg 0.00587 0.128 0.012 <0.0050 <0.012 <0.019 <0.025 <0.0050 <0.011 <0.0075 <0.014 <0.010
Acridine mg/kg - - <0.010 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
Anthracene mg/kg 0.0469 0.245 0.0096 <0.0040 <0.0096 <0.015 <0.010 <0.0040 <0.0088 <0.0060 <0.011 <0.0080
Benz(a)anthracene mg/kg 0.0317 0.385 0.045 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
Benzo(a)pyrene mg/kg 0.0319 0.782 0.038 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
Benzo(b&j)fluoranthene mg/kg - - 0.039 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 0.018 <0.028 <0.020
Benzo(e)pyrene mg/kg - - 0.026 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 0.016 <0.028 <0.020
Benzo(b+j+k)fluoranthene mg/kg - - 0.054 <0.015 <0.040 <0.060 <0.040 - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.020 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.015 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
Chrysene mg/kg 0.0571 0.862 0.059 0.019 <0.024 <0.038 <0.025 <0.010 <0.022 0.033 <0.028 <0.020
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 0.0061 <0.0050 <0.012 <0.019 <0.013 <0.0050 <0.011 <0.0075 <0.014 <0.010
Fluoranthene mg/kg 0.111 2.355 0.065 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
Fluorene mg/kg 0.0212 0.144 <0.010 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.018 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
1-Methylnaphthalene mg/kg - - <0.010 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
2-Methylnaphthalene mg/kg 0.0202 0.201 <0.010 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 0.017 <0.028 <0.020
Naphthalene mg/kg 0.0346 0.391 <0.010 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
Perylene mg/kg - - 0.017 <0.010 <0.024 0.12 <0.025 <0.010 <0.022 <0.015 0.19 <0.020
Phenanthrene mg/kg 0.0419 0.515 0.032 0.023 0.024 <0.038 0.026 <0.010 <0.022 0.038 <0.028 <0.020
Pyrene mg/kg 0.053 0.875 0.075 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020
Quinoline mg/kg - - <0.010 <0.010 <0.024 <0.038 <0.025 <0.010 <0.022 <0.015 <0.028 <0.020

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_ELKO was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018 and was considered unsafe for boating and wading. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.5: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019   

ISQG PEL

% Moisture % - - 78 81 79 79 76 55 49 68 59 58
pH (1:2 soil:water) pH units - - 7.8 7.7 7.8 7.6 7.7 7.5 7.5 8.3 8.3 8.1
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.7 2.1 2.7 1.4
% Sand (0.50 mm to 0.25 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 4.1 16 8.0 12 5.2
% Sand (0.25 mm to 0.125 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 14 27 23 21 16
% Sand (0.125 mm to 0.063 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 13 17 29 24 24
% Silt (0.063 mm to 0.0312 mm) % - - 27 28 32 28 26 31 15 18 17 22
% Silt (0.0312 mm to 0.004 mm) % - - 50 52 54 57 57 32 16 16 19 26
% Clay (<4μm) % - - 23 20 14 15 17 5.2 3.2 3.7 4.1 5.3

Texture - - - Silt loam Silt loam Silt Silt Silt Silt loam Sandy 
loam

Sandy 
loam

Sandy 
loam

Sandy 
loam

Organic 
Carbon Total Organic Carbon % - - 10 10 10 8.6 10 9.0 7.4 7.7 7.1 7.7

Aluminum (Al) mg/kg - - 17,800 12,800 11,800 10,000 10,400 5,710 5,300 6,420 6,250 5,730
Antimony (Sb) mg/kg - - 0.31 0.23 0.23 0.24 0.28 0.67 0.58 0.64 0.62 0.72
Arsenic (As) mg/kg 5.9 17 2.7 2.2 2.3 2.3 2.7 4.4 5.0 4.4 4.3 5.1
Barium (Ba) mg/kg - - 394 292 268 259 268 166 167 197 162 201
Beryllium (Be) mg/kg - - 0.97 0.70 0.66 0.61 0.66 0.47 0.45 0.46 0.47 0.44
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 7.9 6.8 6.7 6.3 6.2 <5.0 <5.0 7.4 6.7 5.1
Cadmium (Cd) mg/kg 0.6 3.5 1.9 1.2 1.2 0.98 1.2 1.1 0.73 1.0 0.99 1.3
Calcium (Ca) mg/kg - - 64,200 58,000 59,700 62,100 48,400 46,400 45,600 76,200 51,000 74,300
Chromium (Cr) mg/kg 37.3 90 18 15 14 12 13 13 12 13 13 13
Cobalt (Co) mg/kg - - 4.5 3.7 4.2 4.1 4.2 4.5 4.0 4.2 4.0 4.7
Copper (Cu) mg/kg 35.7 197 22 16 16 14 16 13 9.8 12 12 14
Iron (Fe) mg/kg 21,200 43,766 13,900 12,100 12,300 12,500 13,700 10,700 12,600 12,400 10,700 13,300
Lead (Pb) mg/kg 35 91.3 14 9.3 9.6 8.8 9.9 9.3 8.9 9.1 9.3 10
Lithium (Li) mg/kg - - 23 18 19 17 17 7.6 7.2 7.3 7.4 7.2
Magnesium (Mg) mg/kg - - 4,270 4,140 4,220 4,050 3,960 7,660 6,610 6,960 6,540 7,910
Manganese (Mn) mg/kg 460 1,100 118 83 75 77 85 140 231 152 114 160
Mercury (Hg) mg/kg 0.17 0.486 0.073 0.061 0.068 0.068 0.073 0.047 0.036 0.033 0.040 0.041
Molybdenum (Mo) mg/kg - - 0.67 0.72 0.71 0.65 0.64 1.6 1.3 2.5 2.3 2.8
Nickel (Ni) mg/kg 16 75 18 16 17 16 17 18 15 17 16 19
Phosphorus (P) mg/kg - - 940 770 814 804 867 1,170 1,180 1,180 1,030 1,270
Potassium (K) mg/kg - - 2,110 1,720 1,600 1,310 1,230 1,160 1,090 1,650 1,530 1,210
Selenium (Se) mg/kg c c 3.0 2.4 2.3 1.9 2.3 2.4 2.0 2.7 2.6 3.4
Silver (Ag) mg/kg 0.5 - 0.32 0.25 0.26 0.24 0.25 0.15 0.14 0.15 0.16 0.19
Sodium (Na) mg/kg - - 101 76 72 71 74 70 70 84 73 78
Strontium (Sr) mg/kg - - 151 143 147 152 120 76 79 108 81 102
Sulphur (S) mg/kg - - 3,300 3,600 3,700 3,300 3,000 3,800 1,200 6,300 4,800 6,000
Thallium (Tl) mg/kg - - 0.27 0.20 0.18 0.15 0.17 0.20 0.16 0.22 0.23 0.21
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 13 13 9.6 11 10 24 20 24 17 21
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.68 0.48 0.45 0.41 0.40 1.4 1.1 2.1 1.8 2.0
Vanadium (V) mg/kg - - 28 23 21 19 20 28 26 32 31 29
Zinc (Zn) mg/kg 123 315 115 84 89 78 84 93 77 84 81 95
Zirconium (Zr) mg/kg - - 3.8 2.7 2.7 1.9 2.2 1.0 <1.0 1.3 1.5 1.1
Acenaphthene mg/kg 0.00671 0.0889 <0.012 <0.014 <0.012 <0.012 <0.010 <0.035 <0.030 <0.034 <0.025 <0.028
Acenaphthylene mg/kg 0.00587 0.128 <0.012 <0.014 <0.012 <0.012 <0.010 0.028 0.015 0.024 0.028 0.026
Acridine mg/kg - - <0.023 <0.027 <0.023 <0.024 <0.020 <0.070 <0.014 <0.016 <0.010 <0.010
Anthracene mg/kg 0.0469 0.245 <0.0092 <0.011 <0.0092 <0.0096 <0.0080 <0.060 <0.030 0.040 0.037 0.041
Benz(a)anthracene mg/kg 0.0317 0.385 <0.023 <0.027 <0.023 <0.024 <0.020 0.21 0.075 0.14 0.13 0.14
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.023 <0.027 <0.023 <0.024 <0.020 0.22 0.075 0.14 0.16 0.15
Benzo(b&j)fluoranthene mg/kg - - <0.023 <0.027 <0.023 <0.024 <0.020 0.38 0.15 0.28 0.29 0.28
Benzo(e)pyrene mg/kg - - <0.023 <0.027 <0.023 <0.024 <0.020 0.22 0.098 0.16 0.15 0.15
Benzo(b+j+k)fluoranthene mg/kg - - <0.035 <0.040 <0.035 <0.035 <0.030 - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.023 <0.027 <0.023 <0.024 <0.020 0.15 0.062 0.077 0.089 0.076
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.023 <0.027 <0.023 <0.024 <0.020 0.12 0.043 0.067 0.074 0.071
Chrysene mg/kg 0.0571 0.862 <0.023 <0.027 0.026 0.028 <0.020 0.35 0.16 0.26 0.20 0.24
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.012 <0.014 <0.012 <0.012 <0.010 0.059 0.025 0.032 0.033 0.032
Fluoranthene mg/kg 0.111 2.355 <0.023 <0.027 <0.023 <0.024 <0.020 0.25 0.11 0.17 0.15 0.17
Fluorene mg/kg 0.0212 0.144 <0.023 <0.027 <0.023 <0.024 <0.020 0.067 0.046 0.069 0.056 0.063
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.023 <0.027 <0.023 <0.024 <0.020 0.15 0.057 0.068 0.081 0.068
1-Methylnaphthalene mg/kg - - <0.023 <0.027 <0.023 <0.024 <0.020 0.50 0.38 0.42 0.30 0.33
2-Methylnaphthalene mg/kg 0.0202 0.201 <0.023 0.031 0.028 <0.024 <0.020 0.80 0.60 0.64 0.48 0.50
Naphthalene mg/kg 0.0346 0.391 <0.023 <0.027 <0.023 <0.024 <0.020 0.38 0.27 0.27 0.23 0.25
Perylene mg/kg - - <0.023 <0.027 0.024 <0.024 <0.020 0.072 0.025 0.043 0.049 0.044
Phenanthrene mg/kg 0.0419 0.515 0.026 0.047 0.044 0.048 0.026 0.54 0.41 0.64 0.44 0.52
Pyrene mg/kg 0.053 0.875 <0.023 <0.027 <0.023 <0.024 <0.020 0.20 0.093 0.14 0.13 0.14
Quinoline mg/kg - - <0.023 <0.027 <0.023 <0.024 <0.020 <0.010 <0.010 <0.016 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_ELKO was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018 and was considered unsafe for boating and wading. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.5: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019   

ISQG PEL 25-Jul-18 26-Jul-18

% Moisture % - - 78 86 56 77 71 51 52 59 53 71
pH (1:2 soil:water) pH units - - 6.94 6.88 7.27 7.29 7.06 7.34 7.49 7.43 7.60 7.44
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 11 38 5.0 13 7.2 4.4
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 2.2 3.0 1.3 1.7 2.9 1.4
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 <1.0 <1.0 3.0 2.9 2.6 3.0 3.2 2.1
% Sand (0.50 mm to 0.25 mm) % - - <1.0 <1.0 1.1 <1.0 5.7 6.2 10 7.7 4.6 4.0
% Sand (0.25 mm to 0.125 mm) % - - <1.0 <1.0 2.5 <1.0 5.0 13 22 13 8.2 12
% Sand (0.125 mm to 0.063 mm) % - - <1.0 <1.0 4.2 <1.0 2.7 9.1 16 9.1 11 22
% Silt (0.063 mm to 0.0312 mm) % - - 27 40 38 40 28 11 15 18 13 19
% Silt (0.0312 mm to 0.004 mm) % - - 53 51 47 52 37 14 22 28 37 27
% Clay (<4μm) % - - 19 8.0 6.4 7.6 4.9 2.9 7.0 7.2 13 7.9

Texture - - - Silt loam Silt Silt Silt Silt loam Sandy 
loam

Sandy 
loam Silt loam Silt loam Sandy 

loam
Organic 
Carbon Total Organic Carbon % - - 7.3 8.7 6.3 11 8.3 4.2 4.2 5.2 6.1 6.3

Aluminum (Al) mg/kg - - 5,470 2,430 6,460 7,710 5,180 4,630 10,000 7,210 7,610 7,120
Antimony (Sb) mg/kg - - 0.360 0.270 0.370 0.450 0.390 0.560 1.58 1.15 1.82 1.14
Arsenic (As) mg/kg 5.9 17 2.83 1.36 3.65 2.93 2.63 4.48 5.68 4.86 5.20 4.77
Barium (Ba) mg/kg - - 337 421 188 205 152 105 169 136 117 210
Beryllium (Be) mg/kg - - 0.440 0.200 0.470 0.510 0.450 0.360 0.630 0.520 0.470 0.480
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.230 <0.20
Boron (B) mg/kg - - 6.50 5.30 5.30 7.40 <5.0 <5.0 9.30 11 6.90 7.10
Cadmium (Cd) mg/kg 0.6 3.5 1.29 0.618 0.978 1.42 1.01 0.650 1.25 0.794 0.842 1.07
Calcium (Ca) mg/kg - - 147,000 227,000 51,100 34,700 35,800 61,000 72,800 69,500 74,300 81,300
Chromium (Cr) mg/kg 37.3 90 12 5.42 12 16 12 14 25 18 22 20
Cobalt (Co) mg/kg - - 3.82 1.85 3.44 4.03 3.26 4.06 7.79 5.28 7.06 5.52
Copper (Cu) mg/kg 35.7 197 13 6.27 11 14 11 10 27 17 29 22
Iron (Fe) mg/kg 21,200 43,766 9,230 6,650 9,310 8,220 8,420 9,170 15,600 11,000 13,800 10,700
Lead (Pb) mg/kg 35 91.3 7.41 3.69 6.48 8.65 6.67 7.30 15 14 18 15
Lithium (Li) mg/kg - - 6.90 3.00 7.20 8.00 7.00 7.60 15 12 12 11
Magnesium (Mg) mg/kg - - 8,080 5,930 10,900 7,530 8,730 11,600 20,400 13,400 14,600 12,300
Manganese (Mn) mg/kg 460 1,100 174 144 172 92 100 198 273 214 257 207
Mercury (Hg) mg/kg 0.17 0.486 0.0451 0.0237 0.0429 0.0554 0.0391 0.0251 0.0389 0.0366 0.0437 0.0457
Molybdenum (Mo) mg/kg - - 1.42 1.74 0.610 0.880 0.630 1.82 1.59 1.56 1.96 2.72
Nickel (Ni) mg/kg 16 75 16 8.49 16 18 15 15 27 18 20 20
Phosphorus (P) mg/kg - - 988 664 1,120 1,220 1,210 1,140 2,110 1,500 1,140 1,290
Potassium (K) mg/kg - - 1,230 670 1,130 1,470 960 940 2,090 1,610 1,520 1,590
Selenium (Se) mg/kg c c 6.63 7.97 2.76 6.40 3.93 0.570 0.830 0.610 0.510 0.890
Silver (Ag) mg/kg 0.5 - 0.210 <0.10 0.160 0.210 0.170 <0.10 0.190 0.160 0.160 0.140
Sodium (Na) mg/kg - - 107 118 79 98 66 90 167 122 142 131
Strontium (Sr) mg/kg - - 175 249 67 55 53 78 96 95 86 107
Sulphur (S) mg/kg - - 5,300 5,300 1,400 4,200 1,900 1,900 1,400 1,300 1,300 2,800
Thallium (Tl) mg/kg - - 0.206 0.100 0.170 0.221 0.178 0.145 0.275 0.212 0.198 0.225
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.00 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 11 11 9.60 16 6.20 16 39 40 55 25
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 2.74 1.85 5.72 1.12
Uranium (U) mg/kg - - 1.11 1.04 0.726 1.00 0.747 0.923 1.51 1.10 0.916 1.38
Vanadium (V) mg/kg - - 24 13 25 28 22 20 39 28 27 27
Zinc (Zn) mg/kg 123 315 88 44 69 93 73 85 217 153 245 192
Zirconium (Zr) mg/kg - - 1.20 <1.0 <1.0 1.60 1.20 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.011 <0.017 <0.0050 <0.010 <0.0080 0.00830 <0.0070 <0.030 <0.030 <0.019
Acenaphthylene mg/kg 0.00587 0.128 <0.011 <0.017 <0.0050 <0.010 <0.0080 <0.0050 <0.0050 0.0101 0.00820 <0.0070
Acridine mg/kg - - <0.022 <0.034 <0.010 <0.020 <0.016 <0.018 <0.010 <0.070 <0.080 <0.050
Anthracene mg/kg 0.0469 0.245 <0.0088 <0.014 <0.0040 <0.0080 <0.0064 <0.0040 0.00520 <0.032 <0.017 <0.0090
Benz(a)anthracene mg/kg 0.0317 0.385 <0.022 <0.034 <0.010 <0.020 <0.016 0.0190 0.0220 0.810 0.0850 0.0470
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.022 <0.034 <0.010 <0.020 <0.016 0.0210 0.0260 0.865 0.127 0.0600
Benzo(b&j)fluoranthene mg/kg - - <0.022 <0.034 <0.010 <0.020 0.0180 0.0620 0.0740 1.43 0.296 0.181
Benzo(e)pyrene mg/kg - - <0.022 <0.034 <0.010 <0.020 0.0170 0.0570 0.0660 0.761 0.303 0.168
Benzo(b+j+k)fluoranthene mg/kg - - 0.0170 <0.015 <0.015 0.0210 0.0190 - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.022 <0.034 <0.010 <0.020 <0.016 0.0350 0.0450 0.471 0.199 0.0990
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.022 <0.034 <0.010 <0.020 <0.016 0.0130 0.0150 0.466 0.0680 0.0400
Chrysene mg/kg 0.0571 0.862 0.0580 0.0370 0.0230 0.0540 0.0360 0.0800 0.0960 0.945 0.392 0.211
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.011 <0.017 <0.0050 <0.010 <0.0080 <0.0080 0.00900 0.135 0.0297 <0.017
Fluoranthene mg/kg 0.111 2.355 0.0220 <0.034 <0.010 0.0260 <0.016 0.0330 0.0360 1.04 0.198 0.0820
Fluorene mg/kg 0.0212 0.144 0.0340 <0.034 0.0120 0.0320 <0.016 0.0260 0.0280 0.0510 0.0930 0.0670
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0250 <0.050 <0.010 <0.020 <0.016 0.0190 0.0190 0.408 0.0820 0.0480
1-Methylnaphthalene mg/kg - - 0.100 0.0830 0.0450 0.108 0.0600 0.123 0.0880 0.215 0.341 0.253
2-Methylnaphthalene mg/kg 0.0202 0.201 0.131 0.109 0.0550 0.136 0.0790 0.190 0.144 0.351 0.614 0.425
Naphthalene mg/kg 0.0346 0.391 0.0430 0.0350 0.0220 0.0500 0.0330 0.0540 0.0480 0.127 0.211 0.132
Perylene mg/kg - - <0.022 <0.034 <0.010 <0.020 0.0180 0.0430 0.0360 0.336 <0.073 0.0360
Phenanthrene mg/kg 0.0419 0.515 0.150 0.106 0.0680 0.151 0.0910 0.125 0.113 0.206 0.340 0.228
Pyrene mg/kg 0.053 0.875 <0.022 <0.034 0.0100 0.0220 <0.016 0.0410 0.0610 0.852 0.328 0.114
Quinoline mg/kg - - <0.022 <0.034 <0.010 <0.020 <0.016 <0.010 <0.010 <0.010 <0.010 <0.015

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_ELKO was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018 and was considered unsafe for boating and wading. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

PAHs

UnitsAnalyte
Mine-exposed

Management Unit 5

25-Jul-18

RG_ERIMFRG_EVPPS

5-Sep-19

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.

BC WSQG 
a

Physical
Tests

Particle 
Size

Metals

3 of 7



Table J.5: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019   

ISQG PEL

% Moisture % - - 64 63 54 79 62 62 62 59 59 60
pH (1:2 soil:water) pH units - - 7.21 7.47 7.91 7.41 7.39 7.82 7.88 7.77 7.76 7.87
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 15 8.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - 3.9 <1.0 3.3 3.5 1.4 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - 3.9 <1.0 2.8 4.3 1.1 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 3.6 1.9 3.0 3.3 1.7 1.4 1.9 1.1 <1.0 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 3.8 5.0 2.9 2.6 3.2 1.9 8.8 2.8 2.0 1.2
% Sand (0.125 mm to 0.063 mm) % - - 7.2 9.1 2.9 5.3 8.7 3.6 12 8.4 15 6.1
% Silt (0.063 mm to 0.0312 mm) % - - 29 24 6.6 29 27 15 27 23 34 38
% Silt (0.0312 mm to 0.004 mm) % - - 42 36 37 44 47 44 41 47 43 49
% Clay (<4μm) % - - 7.0 8.2 33 9.0 11 34 9.0 17 5.8 5.1

Texture - - - Silt loam Silt loam Silty clay 
loam Silt loam Silt loam Silty clay 

loam Silt loam Silt loam Silt loam Silt

Organic 
Carbon Total Organic Carbon % - - 11 5.1 2.2 13 4.5 4.1 5.9 5.0 5.5 5.6

Aluminum (Al) mg/kg - - 6,960 7,200 16,600 6,360 25,000 15,100 8,830 9,340 5,590 6,070
Antimony (Sb) mg/kg - - 0.580 0.490 0.640 0.420 1.43 0.840 0.700 0.660 0.530 0.450
Arsenic (As) mg/kg 5.9 17 3.95 3.86 7.92 2.48 14 5.34 4.31 4.63 3.43 3.02
Barium (Ba) mg/kg - - 240 181 229 455 488 226 176 196 172 224
Beryllium (Be) mg/kg - - 0.570 0.510 0.740 0.380 1.66 0.900 0.610 0.600 0.440 0.460
Bismuth (Bi) mg/kg - - <0.20 <0.20 0.230 <0.20 0.250 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 8.30 7.50 7.80 8.70 28 11 8.80 6.00 5.60 5.80
Cadmium (Cd) mg/kg 0.6 3.5 1.52 1.34 0.487 1.02 2.35 1.13 1.19 1.12 0.923 1.09
Calcium (Ca) mg/kg - - 122,000 63,200 103,000 131,000 229,000 60,600 83,700 75,300 110,000 129,000
Chromium (Cr) mg/kg 37.3 90 20 18 23 11 54 22 16 15 11 12
Cobalt (Co) mg/kg - - 4.28 3.74 9.60 2.26 13 5.52 4.14 4.26 3.74 3.87
Copper (Cu) mg/kg 35.7 197 20 15 22 24 34 21 16 17 12 13
Iron (Fe) mg/kg 21,200 43,766 9,700 11,100 25,000 7,460 36,700 17,300 12,400 14,500 8,720 8,690
Lead (Pb) mg/kg 35 91.3 25 8.27 12 17 21 11 9.90 9.74 7.97 8.50
Lithium (Li) mg/kg - - 10 11 26 6.70 33 20 12 14 8.70 8.80
Magnesium (Mg) mg/kg - - 12,700 11,400 21,400 6,820 34,300 9,690 12,600 9,850 11,900 13,500
Manganese (Mn) mg/kg 460 1,100 193 159 428 128 940 156 239 233 253 260
Mercury (Hg) mg/kg 0.17 0.486 0.0589 0.0560 0.0498 0.0257 0.0613 0.0484 0.0410 0.0444 0.0423 0.0391
Molybdenum (Mo) mg/kg - - 1.20 0.970 1.14 0.970 3.39 2.02 1.15 1.37 0.880 0.670
Nickel (Ni) mg/kg 16 75 20 16 26 10 50 25 19 20 16 16
Phosphorus (P) mg/kg - - 1,450 1,220 877 4,610 3,680 1,210 1,330 1,300 1,140 1,210
Potassium (K) mg/kg - - 1,440 1,760 2,890 1,020 6,090 2,710 1,770 1,440 1,180 1,200
Selenium (Se) mg/kg c c 1.42 0.980 0.580 0.900 3.19 1.59 1.53 1.43 1.45 1.38
Silver (Ag) mg/kg 0.5 - 0.230 0.170 0.110 0.130 0.420 0.190 0.180 0.170 0.160 0.180
Sodium (Na) mg/kg - - 180 149 161 326 345 155 136 133 125 116
Strontium (Sr) mg/kg - - 117 69 119 165 248 67 89 74 114 120
Sulphur (S) mg/kg - - 2,600 1,400 <1,000 2,000 2,800 2,400 1,600 1,800 1,700 1,800
Thallium (Tl) mg/kg - - 0.261 0.244 0.226 0.105 0.641 0.359 0.254 0.260 0.205 0.218
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 24 17 50 34 60 13 16 9.40 13 14
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.965 0.776 0.815 0.690 2.43 1.06 0.873 0.759 0.767 0.746
Vanadium (V) mg/kg - - 26 29 29 18 93 34 28 24 20 20
Zinc (Zn) mg/kg 123 315 113 73 80 100 220 125 99 102 76 83
Zirconium (Zr) mg/kg - - 1.40 <1.0 1.80 <1.0 2.20 1.60 1.00 1.10 <1.0 1.20
Acenaphthene mg/kg 0.00671 0.0889 <0.017 <0.011 <0.0050 <0.011 <0.0090 <0.0065 <0.016 <0.0070 <0.019 <0.013
Acenaphthylene mg/kg 0.00587 0.128 0.0136 0.00830 <0.0050 <0.011 0.00510 <0.0065 0.0114 0.00590 0.0114 0.0129
Acridine mg/kg - - <0.013 <0.013 <0.010 <0.022 <0.010 <0.013 <0.013 <0.010 <0.010 <0.020
Anthracene mg/kg 0.0469 0.245 0.0240 <0.013 <0.0040 <0.0088 <0.010 0.00520 0.0208 0.0102 0.0160 0.0175
Benz(a)anthracene mg/kg 0.0317 0.385 0.0730 0.0430 <0.010 0.0310 0.0400 0.0190 0.0760 0.0260 0.0690 0.0490
Benzo(a)pyrene mg/kg 0.0319 0.782 0.0630 0.0390 <0.010 0.0270 0.0340 0.0180 0.0630 0.0200 0.0450 0.0470
Benzo(b&j)fluoranthene mg/kg - - 0.144 0.0960 0.0210 0.0660 0.0800 0.0320 0.109 0.0400 0.0990 0.0820
Benzo(e)pyrene mg/kg - - 0.0920 0.0670 0.0200 0.0510 0.0600 0.0220 0.0630 0.0260 0.0580 0.0550
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - 0.0400 0.137 0.0500 0.124 0.104
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.0430 0.0290 0.0110 <0.022 0.0320 <0.013 0.0370 0.0170 0.0310 0.0380
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0340 0.0200 <0.010 <0.022 0.0180 <0.013 0.0280 0.0100 0.0250 0.0230
Chrysene mg/kg 0.0571 0.862 0.148 0.107 0.0300 0.0760 0.0870 0.0410 0.118 0.0510 0.138 0.0840
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.016 <0.011 <0.0050 <0.011 <0.0090 <0.065 <0.065 0.00860 <0.015 0.0141
Fluoranthene mg/kg 0.111 2.355 0.101 0.0580 0.0160 0.0360 0.0520 0.0310 0.0980 0.0410 0.0980 0.0680
Fluorene mg/kg 0.0212 0.144 0.0380 0.0230 <0.010 <0.022 0.0200 0.0240 0.0310 0.0260 0.0530 0.0330
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0410 0.0260 <0.010 <0.022 0.0240 <0.013 0.0250 0.0120 0.0310 0.0360
1-Methylnaphthalene mg/kg - - 0.212 0.141 0.0370 0.130 0.119 0.0590 0.178 0.0770 0.191 0.129
2-Methylnaphthalene mg/kg 0.0202 0.201 0.347 0.219 0.0620 0.206 0.184 0.100 0.289 0.133 0.297 0.215
Naphthalene mg/kg 0.0346 0.391 0.200 0.122 0.0280 0.110 0.0870 0.0440 0.141 0.0610 0.150 0.139
Perylene mg/kg - - 0.0280 0.0200 <0.010 <0.022 0.0220 <0.013 0.0200 <0.010 0.0160 0.0200
Phenanthrene mg/kg 0.0419 0.515 0.277 0.199 0.0540 0.153 0.149 0.100 0.247 0.143 0.291 0.174
Pyrene mg/kg 0.053 0.875 0.0820 0.0500 0.0140 0.0340 0.0460 0.0300 0.0780 0.0340 0.0760 0.0570
Quinoline mg/kg - - <0.013 <0.013 <0.010 <0.022 <0.010 <0.013 <0.013 <0.010 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_ELKO was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018 and was considered unsafe for boating and wading. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 
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Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.5: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019   

ISQG PEL 29-Jul-18

% Moisture % - - 69 78 44 67 61 73 70 71 67 65
pH (1:2 soil:water) pH units - - 8.21 7.69 8.00 7.74 8.07 7.86 7.66 7.63 7.63 7.81
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - 2.3 <1.0 <1.0 9.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - 1.9 1.7 9.7 4.3 <1.0 <1.0 <1.0 <1.0 1.5 <1.0
% Sand (1.00 mm to 0.50 mm) % - - 2.1 3.2 19 3.6 <1.0 <1.0 <1.0 <1.0 1.2 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 2.8 3.0 38 3.3 2.0 <1.0 <1.0 <1.0 1.5 <1.0
% Sand (0.25 mm to 0.125 mm) % - - 4.3 3.1 14 3.6 4.8 <1.0 <1.0 <1.0 3.0 <1.0
% Sand (0.125 mm to 0.063 mm) % - - 7.2 3.9 3.6 6.7 13 3.4 1.0 <1.0 6.2 2.5
% Silt (0.063 mm to 0.0312 mm) % - - 30 27 5.2 22 24 22 21 21 29 26
% Silt (0.0312 mm to 0.004 mm) % - - 42 47 8.3 38 45 58 60 61 48 57
% Clay (<4μm) % - - 7.3 11 2.7 8.6 9.8 16 18 18 9.8 13

Texture - - - Silt loam Silt loam Loamy 
sand Silt loam Silt loam Silt Silt Silt Silt Silt

Organic 
Carbon Total Organic Carbon % - - 4.8 6.9 1.9 3.9 5.5 5.2 4.7 4.7 5.0 5.3

Aluminum (Al) mg/kg - - 6,830 4,560 5,550 6,770 5,310 7,510 8,050 6,340 6,570 6,880
Antimony (Sb) mg/kg - - 0.560 0.380 0.490 0.660 0.760 0.560 0.640 0.620 0.680 0.810
Arsenic (As) mg/kg 5.9 17 4.49 2.59 4.49 4.58 4.16 3.74 5.36 4.03 3.52 3.84
Barium (Ba) mg/kg - - 216 178 104 224 144 220 250 199 170 180
Beryllium (Be) mg/kg - - 0.490 0.300 0.400 0.480 0.350 0.500 0.490 0.420 0.410 0.430
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 8.40 5.80 6.30 7.60 <5.0 5.70 5.90 <5.0 5.10 5.30
Cadmium (Cd) mg/kg 0.6 3.5 1.29 1.48 0.674 1.41 1.04 1.29 1.39 1.17 1.36 1.28
Calcium (Ca) mg/kg - - 110,000 122,000 68,300 116,000 99,500 102,000 114,000 101,000 103,000 106,000
Chromium (Cr) mg/kg 37.3 90 19 14 13 16 17 17 19 16 20 20
Cobalt (Co) mg/kg - - 4.57 2.29 2.86 4.47 3.78 4.08 4.45 3.81 3.54 3.99
Copper (Cu) mg/kg 35.7 197 13 13 9.79 13 19 16 17 16 19 20
Iron (Fe) mg/kg 21,200 43,766 11,800 8,520 10,500 12,200 11,500 12,200 14,200 11,500 10,800 12,300
Lead (Pb) mg/kg 35 91.3 8.19 6.93 5.72 8.15 14 8.63 9.67 9.91 11 12
Lithium (Li) mg/kg - - 11 7.30 8.70 10 8.00 10 10 8.70 9.00 9.80
Magnesium (Mg) mg/kg - - 10,400 8,190 9,630 10,100 15,000 12,600 12,100 12,000 15,400 17,200
Manganese (Mn) mg/kg 460 1,100 185 121 141 157 137 241 253 222 198 212
Mercury (Hg) mg/kg 0.17 0.486 0.0485 0.0294 0.0179 0.0423 0.0382 0.0465 0.0480 0.0449 0.0419 0.0441
Molybdenum (Mo) mg/kg - - 1.88 1.73 1.05 2.71 1.65 1.73 2.18 1.80 1.35 1.59
Nickel (Ni) mg/kg 16 75 19 10 12 19 14 18 20 17 15 16
Phosphorus (P) mg/kg - - 1,110 860 1,430 1,040 913 1,020 957 822 1,100 998
Potassium (K) mg/kg - - 1,690 1,070 1,300 1,550 1,040 1,520 1,720 1,150 1,240 1,240
Selenium (Se) mg/kg c c 10 19 4.19 13 5.76 9.55 11 9.08 9.46 10
Silver (Ag) mg/kg 0.5 - 0.170 0.120 0.110 0.160 0.120 0.210 0.200 0.170 0.170 0.180
Sodium (Na) mg/kg - - 112 79 80 97 96 85 85 77 88 97
Strontium (Sr) mg/kg - - 130 139 86 126 99 131 132 119 117 119
Sulphur (S) mg/kg - - 5,600 3,400 <1,000 6,100 5,400 6,700 7,100 6,200 4,000 5,000
Thallium (Tl) mg/kg - - 0.247 0.151 0.125 0.236 0.156 0.249 0.255 0.206 0.202 0.215
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 22 20 20 22 15 12 16 15 23 22
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 1.09 <0.50 <0.50 0.720 2.13 2.50
Uranium (U) mg/kg - - 1.41 1.55 0.990 1.68 1.03 1.08 1.24 0.974 0.816 0.953
Vanadium (V) mg/kg - - 28 18 26 29 22 26 29 23 24 25
Zinc (Zn) mg/kg 123 315 92 77 64 89 117 100 107 103 122 138
Zirconium (Zr) mg/kg - - 1.10 <1.0 <1.0 <1.0 <1.0 1.20 1.10 <1.0 <1.0 1.00
Acenaphthene mg/kg 0.00671 0.0889 <0.017 <0.023 <0.0050 <0.013 0.0869 <0.020 <0.030 <0.042 <0.035 <0.032
Acenaphthylene mg/kg 0.00587 0.128 <0.0080 <0.010 <0.0050 <0.0070 0.0239 <0.0085 0.0118 0.0179 0.0163 0.0170
Acridine mg/kg - - <0.016 <0.080 <0.010 <0.020 1.01 <0.070 <0.12 <0.37 0.325 0.386
Anthracene mg/kg 0.0469 0.245 0.0230 0.103 0.00500 <0.056 0.693 0.0403 0.0822 0.258 0.225 0.245
Benz(a)anthracene mg/kg 0.0317 0.385 0.147 0.712 0.0570 0.0960 6.67 0.320 0.591 2.25 2.29 2.54
Benzo(a)pyrene mg/kg 0.0319 0.782 0.266 1.32 0.125 0.178 8.43 0.542 1.00 3.65 3.50 3.90
Benzo(b&j)fluoranthene mg/kg - - 0.597 2.54 0.263 0.390 14 0.944 1.66 5.62 5.36 6.12
Benzo(e)pyrene mg/kg - - 0.363 1.53 0.160 0.239 8.06 0.573 0.973 3.28 3.13 3.51
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - 1.23 2.18 7.40 7.11 8.11
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.260 1.22 0.119 0.172 7.26 0.445 0.815 2.88 2.35 2.55
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.171 0.828 0.0840 0.108 5.28 0.284 0.524 1.78 1.76 1.99
Chrysene mg/kg 0.0571 0.862 0.452 1.55 0.180 0.292 9.86 0.732 1.27 4.13 3.95 4.42
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.045 0.196 0.0195 0.0285 1.34 0.100 0.173 0.622 0.525 0.566
Fluoranthene mg/kg 0.111 2.355 0.656 2.86 0.260 0.461 20 1.29 2.44 8.36 7.22 8.38
Fluorene mg/kg 0.0212 0.144 0.0430 0.0670 <0.010 0.0310 0.214 0.0560 0.0700 0.111 0.0890 0.0840
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.212 0.924 0.0940 0.134 5.90 0.330 0.572 1.94 1.83 1.99
1-Methylnaphthalene mg/kg - - 0.201 0.219 0.0420 0.149 0.267 0.168 0.196 0.192 0.186 0.151
2-Methylnaphthalene mg/kg 0.0202 0.201 0.306 0.354 0.0600 0.230 0.466 0.258 0.307 0.311 0.311 0.246
Naphthalene mg/kg 0.0346 0.391 0.121 0.124 0.0290 0.0880 0.172 0.106 0.127 0.119 0.115 0.0980
Perylene mg/kg - - 0.0770 0.361 0.0280 0.0440 3.03 0.128 0.241 0.845 0.869 0.955
Phenanthrene mg/kg 0.0419 0.515 0.403 0.869 0.107 0.280 5.37 0.553 0.954 2.48 1.90 2.10
Pyrene mg/kg 0.053 0.875 0.473 2.14 0.194 0.326 15 0.951 1.79 6.32 5.72 6.57
Quinoline mg/kg - - <0.016 <0.020 <0.010 <0.014 <0.010 <0.017 <0.015 <0.017 <0.016 <0.015

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_ELKO was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018 and was considered unsafe for boating and wading. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

PAHs

15-Sep-19

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.5: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019   

ISQG PEL

% Moisture % - - 65 69 74 78 63 61 64 60 47 61
pH (1:2 soil:water) pH units - - 7.42 7.56 7.25 7.33 7.38 7.82 7.77 7.85 7.83 7.73
pH (1:9) pH units - - - - - - - - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (1.00 mm to 0.50 mm) % - - <1.0 <1.0 1.3 <1.0 6.1 <1.0 <1.0 <1.0 <1.0 <1.0
% Sand (0.50 mm to 0.25 mm) % - - 1.9 1.6 1.6 <1.0 15 2.1 2.0 3.0 4.4 5.9
% Sand (0.25 mm to 0.125 mm) % - - 7.0 5.2 2.6 <1.0 16 4.5 8.9 6.2 16 14
% Sand (0.125 mm to 0.063 mm) % - - 13 12 4.4 3.5 12 7.9 11 7.1 16 13
% Silt (0.063 mm to 0.0312 mm) % - - 29 31 29 36 19 33 28 31 27 29
% Silt (0.0312 mm to 0.004 mm) % - - 41 41 49 51 26 45 42 45 31 32
% Clay (<4μm) % - - 7.3 7.5 12 8.6 5.5 6.3 7.2 6.6 5.0 4.2

Texture - - - Silt loam Silt loam Silt Silt Sandy 
loam Silt Silt loam Silt loam Silt loam Silt loam

Organic 
Carbon Total Organic Carbon % - - 5.0 6.1 6.0 5.8 5.0 5.2 4.9 4.7 5.0 4.2

Aluminum (Al) mg/kg - - 6,060 5,160 6,340 6,610 4,160 4,120 4,600 4,450 7,380 5,360
Antimony (Sb) mg/kg - - 0.350 0.370 0.390 0.470 0.330 0.250 0.310 0.310 0.680 0.560
Arsenic (As) mg/kg 5.9 17 3.34 3.29 4.18 5.38 3.49 2.31 3.23 2.95 3.64 2.22
Barium (Ba) mg/kg - - 190 139 233 208 129 225 200 179 225 269
Beryllium (Be) mg/kg - - 0.400 0.370 0.390 0.470 0.320 0.320 0.370 0.350 0.540 0.410
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 8.10 5.30 7.30 5.70 <5.0 <5.0 5.40 <5.0 5.60 6.10
Cadmium (Cd) mg/kg 0.6 3.5 0.888 0.890 1.27 1.02 0.689 0.897 0.843 0.792 1.32 1.39
Calcium (Ca) mg/kg - - 118,000 84,300 141,000 74,400 93,900 153,000 123,000 122,000 55,900 111,000
Chromium (Cr) mg/kg 37.3 90 20 17 20 21 11 9.93 11 10 13 11
Cobalt (Co) mg/kg - - 4.03 3.73 4.48 4.98 3.40 2.66 2.72 2.92 4.32 3.15
Copper (Cu) mg/kg 35.7 197 10 10 11 13 8.15 9.30 9.28 9.30 13 11
Iron (Fe) mg/kg 21,200 43,766 9,730 9,790 12,100 13,700 9,480 8,390 10,500 7,680 10,200 8,040
Lead (Pb) mg/kg 35 91.3 6.98 6.78 6.37 7.15 5.40 5.79 5.95 6.07 7.57 6.04
Lithium (Li) mg/kg - - 9.20 8.10 9.20 10 6.80 6.20 6.80 6.80 8.70 6.90
Magnesium (Mg) mg/kg - - 14,500 12,800 14,200 15,200 11,200 10,900 11,600 11,900 6,310 5,880
Manganese (Mn) mg/kg 460 1,100 266 277 328 412 197 224 180 155 60 52
Mercury (Hg) mg/kg 0.17 0.486 0.0348 0.0445 0.0285 0.0374 0.0279 0.0260 0.0238 0.0272 0.0476 0.0296
Molybdenum (Mo) mg/kg - - 0.860 0.790 1.42 1.33 0.950 0.820 1.35 0.890 1.25 1.97
Nickel (Ni) mg/kg 16 75 16 15 18 20 12 11 12 13 20 15
Phosphorus (P) mg/kg - - 1,150 1,070 1,140 1,200 1,160 796 863 941 987 875
Potassium (K) mg/kg - - 1,420 1,130 1,700 1,540 850 930 1,060 980 1,350 1,170
Selenium (Se) mg/kg c c 3.79 3.51 7.56 4.22 2.75 4.85 6.59 4.34 3.11 4.56
Silver (Ag) mg/kg 0.5 - 0.140 0.130 0.120 0.150 0.110 0.120 0.140 0.140 0.210 0.160
Sodium (Na) mg/kg - - 114 97 131 112 96 89 91 85 66 74
Strontium (Sr) mg/kg - - 115 84 139 91 103 146 129 127 101 166
Sulphur (S) mg/kg - - 1,200 <1,000 3,600 1,300 2,700 4,500 5,600 3,600 4,600 3,900
Thallium (Tl) mg/kg - - 0.161 0.139 0.184 0.183 0.128 0.160 0.160 0.158 0.260 0.195
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 19 17 22 10 13 16 18 16 24 20
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 0.838 0.745 0.987 0.900 0.805 0.759 1.08 0.854 1.11 1.40
Vanadium (V) mg/kg - - 25 21 26 27 18 17 20 19 31 25
Zinc (Zn) mg/kg 123 315 66 63 71 77 54 55 57 58 82 75
Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.00 1.00
Acenaphthene mg/kg 0.00671 0.0889 <0.011 <0.010 <0.011 <0.015 <0.010 <0.010 <0.010 <0.0060 <0.0070 <0.011
Acenaphthylene mg/kg 0.00587 0.128 <0.0070 <0.0080 <0.0080 <0.010 0.0104 0.00670 <0.0065 <0.0050 <0.0050 <0.0050
Acridine mg/kg - - <0.014 <0.016 <0.018 <0.020 <0.010 <0.010 <0.013 <0.010 <0.010 <0.010
Anthracene mg/kg 0.0469 0.245 0.00990 0.00740 0.00680 0.0196 0.0291 0.0108 <0.0052 <0.0040 <0.0040 <0.0040
Benz(a)anthracene mg/kg 0.0317 0.385 0.0330 0.0250 0.0210 0.0610 0.153 0.0320 0.0200 0.0110 0.0130 0.0200
Benzo(a)pyrene mg/kg 0.0319 0.782 0.0290 0.0210 <0.018 0.0540 0.130 0.0280 <0.013 <0.010 <0.010 <0.010
Benzo(b&j)fluoranthene mg/kg - - 0.0660 0.0510 0.0420 0.0990 0.239 0.0520 0.0380 0.0220 0.0250 0.0410
Benzo(e)pyrene mg/kg - - 0.0430 0.0350 0.0300 0.0550 0.122 0.0350 0.0410 0.0230 0.0270 0.0430
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - 0.0660 0.0420 0.0250 0.0280 0.0440
Benzo(g,h,i)perylene mg/kg 0.17 0.32 0.0200 0.0170 <0.018 0.0390 0.0720 0.0220 0.0150 <0.010 0.0100 0.0170
Benzo(k)fluoranthene mg/kg 0.24 13.4 0.0160 <0.016 <0.018 0.0300 0.0750 0.0140 <0.013 <0.010 <0.010 <0.010
Chrysene mg/kg 0.0571 0.862 0.0810 0.0710 0.0570 0.107 0.187 0.0650 0.0810 0.0430 0.0560 0.0860
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.0090 <0.0080 <0.0080 0.0130 0.0346 0.00790 <0.0065 <0.0050 <0.0050 <0.0070
Fluoranthene mg/kg 0.111 2.355 0.0450 0.0370 0.0300 0.107 0.202 0.0490 0.0230 0.0120 0.0160 0.0260
Fluorene mg/kg 0.0212 0.144 0.0180 0.0170 <0.018 0.0240 0.0210 0.0240 0.0260 0.0120 0.0170 0.0230
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 0.0170 <0.016 <0.018 0.0340 0.0750 0.0180 <0.013 <0.010 <0.010 <0.010
1-Methylnaphthalene mg/kg - - 0.141 0.133 0.104 0.136 0.111 0.0860 0.142 0.0670 0.0990 0.156
2-Methylnaphthalene mg/kg 0.0202 0.201 0.219 0.206 0.149 0.208 0.176 0.138 0.206 0.0890 0.132 0.207
Naphthalene mg/kg 0.0346 0.391 0.102 0.0940 0.0750 0.0960 0.0940 0.0690 0.0790 0.0340 0.0520 0.0830
Perylene mg/kg - - 0.0180 0.0190 <0.018 0.0280 0.0420 0.0170 0.0280 <0.010 0.0200 0.0250
Phenanthrene mg/kg 0.0419 0.515 0.187 0.169 0.133 0.207 0.177 0.140 0.222 0.0990 0.144 0.234
Pyrene mg/kg 0.053 0.875 0.0390 0.0330 0.0250 0.0850 0.139 0.0430 0.0360 0.0170 0.0230 0.0380
Quinoline mg/kg - - <0.014 <0.016 <0.018 <0.020 <0.010 <0.010 <0.013 <0.010 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_ELKO was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018 and was considered unsafe for boating and wading. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 
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Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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Table J.5: Sediment Quality at Reference and Mine-exposed Lentic Areas in Management Unit 5, 2018 and 2019   

ISQG PEL

% Moisture % - - 81 80 84 88 85 52 51 51 40 45
pH (1:2 soil:water) pH units - - 7.52 7.69 7.48 - - 7.45 7.53 7.74 7.82 7.80
pH (1:9) pH units - - - - - 7.70 7.76 - - - - -
% Gravel (>2 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.6 <1.0
% Sand (2.00 mm to 1.00 mm) % - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 1.3
% Sand (1.00 mm to 0.50 mm) % - - <1.0 1.2 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5
% Sand (0.50 mm to 0.25 mm) % - - 3.6 3.0 5.4 <1.0 <1.0 1.3 <1.0 8.2 3.7 1.9
% Sand (0.25 mm to 0.125 mm) % - - 8.4 4.5 6.0 <1.0 <1.0 17 3.3 28 30 13
% Sand (0.125 mm to 0.063 mm) % - - 8.9 8.1 7.2 2.3 2.5 24 22 19 29 32
% Silt (0.063 mm to 0.0312 mm) % - - 30 33 32 42 41 23 31 18 15 23
% Silt (0.0312 mm to 0.004 mm) % - - 41 43 42 49 49 28 37 21 14 22
% Clay (<4μm) % - - 7.2 7.2 6.7 5.7 6.6 7.1 6.9 5.7 4.0 5.2

Texture - - - Silt loam Silt loam Silt loam Silt Silt Sandy 
loam Silt loam Sandy 

loam
Sandy 
loam

Sandy 
loam

Organic 
Carbon Total Organic Carbon % - - 8.9 8.4 11 19 19 4.4 6.4 3.6 2.7 3.4

Aluminum (Al) mg/kg - - 2,250 2,390 3,290 6,060 4,740 6,410 6,400 6,120 7,480 9,320
Antimony (Sb) mg/kg - - 0.150 0.200 0.210 0.460 0.370 0.480 0.520 0.500 0.470 0.540
Arsenic (As) mg/kg 5.9 17 1.23 1.44 2.09 3.54 2.83 4.98 4.72 4.33 4.82 4.61
Barium (Ba) mg/kg - - 419 366 303 200 168 129 144 124 141 139
Beryllium (Be) mg/kg - - 0.120 0.160 0.230 0.410 0.320 0.450 0.440 0.450 0.460 0.520
Bismuth (Bi) mg/kg - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Boron (B) mg/kg - - 5.10 6.00 6.70 13 9.30 5.90 <5.0 5.70 8.00 13
Cadmium (Cd) mg/kg 0.6 3.5 0.493 0.654 0.984 1.73 1.38 0.813 0.886 0.742 0.557 0.788
Calcium (Ca) mg/kg - - 261,000 257,000 146,000 42,900 37,100 66,300 61,200 78,700 63,600 65,200
Chromium (Cr) mg/kg 37.3 90 9.22 11 12 20 15 30 14 13 15 17
Cobalt (Co) mg/kg - - 1.31 1.50 2.57 4.39 3.53 4.60 4.68 4.53 4.18 5.09
Copper (Cu) mg/kg 35.7 197 4.54 5.59 7.64 13 11 11 13 9.86 8.93 12
Iron (Fe) mg/kg 21,200 43,766 5,990 6,400 9,540 14,500 11,500 12,400 12,200 11,500 12,300 13,600
Lead (Pb) mg/kg 35 91.3 2.77 4.17 5.73 11 9.04 6.94 8.10 7.61 7.26 7.97
Lithium (Li) mg/kg - - 2.70 3.50 4.40 8.20 6.60 10 10 11 10 13
Magnesium (Mg) mg/kg - - 4,970 4,760 5,770 6,090 5,130 13,800 13,600 12,600 13,800 15,000
Manganese (Mn) mg/kg 460 1,100 118 115 128 109 97 296 282 247 208 240
Mercury (Hg) mg/kg 0.17 0.486 0.0186 0.0279 0.0487 0.0793 0.0665 0.0294 0.0379 0.0355 0.0312 0.0386
Molybdenum (Mo) mg/kg - - 2.28 2.64 1.69 1.61 1.37 1.39 1.45 0.950 0.990 1.16
Nickel (Ni) mg/kg 16 75 4.71 5.36 7.95 13 11 24 18 16 15 19
Phosphorus (P) mg/kg - - 587 489 814 1,250 987 1,320 1,240 1,330 1,400 1,250
Potassium (K) mg/kg - - 850 540 940 1,270 940 1,350 1,180 1,230 1,750 2,040
Selenium (Se) mg/kg c c 8.43 7.91 7.58 10 7.54 1.56 1.29 1.65 0.860 1.26
Silver (Ag) mg/kg 0.5 - <0.10 <0.10 <0.10 0.160 0.130 0.130 0.160 0.140 0.110 0.140
Sodium (Na) mg/kg - - 161 100 134 95 85 95 84 89 99 109
Strontium (Sr) mg/kg - - 360 347 226 87 72 90 86 101 80 85
Sulphur (S) mg/kg - - 6,100 6,000 7,100 10,600 8,000 <1,000 1,300 <1,000 <1,000 <1,000
Thallium (Tl) mg/kg - - 0.0690 0.0860 0.106 0.203 0.159 0.180 0.184 0.177 0.169 0.221
Tin (Sn) mg/kg - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium (Ti) mg/kg - - 17 19 21 27 18 16 14 13 26 25
Tungsten (W) mg/kg - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) mg/kg - - 1.12 1.46 1.07 1.36 1.12 0.852 0.867 0.893 0.896 1.01
Vanadium (V) mg/kg - - 8.51 8.89 12 21 16 27 24 24 31 34
Zinc (Zn) mg/kg 123 315 58 91 141 242 189 74 77 68 66 76
Zirconium (Zr) mg/kg - - <1.0 <1.0 <1.0 2.20 1.70 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene mg/kg 0.00671 0.0889 <0.013 <0.012 <0.015 <0.019 <0.015 <0.017 <0.047 <0.010 <0.0060 <0.0080
Acenaphthylene mg/kg 0.00587 0.128 <0.013 <0.012 <0.015 <0.019 <0.015 0.0170 0.0111 0.0106 <0.0050 <0.0050
Acridine mg/kg - - <0.026 <0.024 <0.030 <0.038 <0.030 <0.010 <0.010 <0.010 <0.010 <0.010
Anthracene mg/kg 0.0469 0.245 <0.010 <0.0096 <0.012 <0.015 <0.012 0.0248 0.0389 0.0263 0.00600 <0.0040
Benz(a)anthracene mg/kg 0.0317 0.385 <0.026 <0.024 <0.030 <0.038 <0.030 0.100 0.0670 0.0650 0.0190 0.0110
Benzo(a)pyrene mg/kg 0.0319 0.782 <0.026 <0.024 <0.030 <0.038 <0.030 0.0880 0.0480 0.0500 0.0150 <0.010
Benzo(b&j)fluoranthene mg/kg - - <0.026 <0.024 0.0300 0.0430 0.0450 0.164 0.100 0.0890 0.0300 0.0230
Benzo(e)pyrene mg/kg - - <0.026 <0.024 <0.030 <0.038 0.0320 0.0870 0.0690 0.0550 0.0210 0.0210
Benzo(b+j+k)fluoranthene mg/kg - - - - - - - - - - - -
Benzo(g,h,i)perylene mg/kg 0.17 0.32 <0.026 <0.024 <0.030 <0.038 0.0310 0.0480 0.0340 0.0310 0.0100 0.0100
Benzo(k)fluoranthene mg/kg 0.24 13.4 <0.026 <0.024 <0.030 <0.038 <0.030 0.0450 0.0220 0.0310 <0.010 <0.010
Chrysene mg/kg 0.0571 0.862 <0.026 <0.024 0.0370 0.0550 0.0610 0.142 0.150 0.0890 0.0450 0.0380
Dibenz(a,h)anthracene mg/kg 0.00622 0.135 <0.013 <0.012 <0.015 <0.019 <0.015 0.0203 <0.014 0.0113 <0.0050 <0.0050
Fluoranthene mg/kg 0.111 2.355 <0.026 <0.024 <0.030 <0.038 0.0370 0.134 0.101 0.128 0.0560 0.0180
Fluorene mg/kg 0.0212 0.144 <0.026 <0.024 <0.030 <0.038 0.0330 0.0320 0.118 0.0280 <0.010 0.0150
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 3.2 <0.026 <0.024 <0.030 <0.038 <0.030 0.0460 0.0260 0.0270 <0.010 <0.010
1-Methylnaphthalene mg/kg - - <0.026 0.0300 0.0500 0.0960 0.0920 0.194 0.452 0.0910 0.0520 0.0970
2-Methylnaphthalene mg/kg 0.0202 0.201 0.0330 0.0460 0.0770 0.154 0.136 0.301 0.733 0.154 0.0750 0.150
Naphthalene mg/kg 0.0346 0.391 <0.026 <0.024 <0.030 0.0560 0.0460 0.131 0.275 0.0600 0.0280 0.0500
Perylene mg/kg - - 0.0280 0.0350 0.0800 0.0980 0.109 0.0570 0.124 0.0460 0.0220 0.0950
Phenanthrene mg/kg 0.0419 0.515 0.0320 0.0410 0.0720 0.124 0.130 0.237 0.467 0.173 0.0850 0.104
Pyrene mg/kg 0.053 0.875 <0.026 <0.024 <0.030 <0.038 <0.030 0.103 0.100 0.0940 0.0480 0.0180
Quinoline mg/kg - - <0.026 <0.024 <0.030 <0.038 <0.030 <0.010 <0.010 <0.010 <0.010 <0.010

Concentration is <LRL and LRL exceeds WSQGs.
Concentration exceeds lower WSQG (i.e., the ISQG).
Concentration exceeds the upper WSQG (i.e., the PEL).
Concentration exceeds the 97.5th percentile reference concentration (i.e., the upper boundary of the normal range) used to identify a difference from reference.

a BC WSQG for the protection of freshwater aquatic life (BCMOE 2017).
b RG_ELKO was excluded from the study following completion of the 2018 field sampling because this area remained lotic into August 2018 and was considered unsafe for boating and wading. 
c The 2 mg/kg alert concentration from BCMOECCS (2019a) was applied; there is currently no BC WSQG for selenium. 

29-Jul-18 3-Aug-18

Notes: BC WSQG = British Columbia Working Sediment Quality Guideline; ISQG = Interim Sediment Quality Guideline; PEL = Probable Effects Level; % = percent; - = no data/not applicable; > = greater than; mm = 
millimetres; < = less than; µm = micrometres; mg/kg = milligrams per kilogram; PAHs = polycyclic aromatic hydrocarbons; BCMOECCS = British Columbia Ministry of Environment and Climate Change Strategy.
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P-value rtau P-value rtau P-value rtau P-value rtau P-value rtau

pH 1:9 pH units 0.00909 0.359 0.203 0.177 0.0317 0.296 0.884 0.0228 0.189 -0.165
pH (1:2) pH units <0.00083 -0.158 0.435 -0.0329 0.0551 -0.0810 <0.00083 -0.163 <0.00083 0.181
Aluminum (Al) mg/kg 0.636 0.0190 <0.00083 0.189 0.00590 0.110 <0.00083 -0.150 0.00664 -0.108
Antimony (Sb) mg/kg 0.247 0.0464 <0.00083 0.147 0.969 0.00159 <0.00083 -0.221 0.402 0.0334
Arsenic (As) mg/kg 0.0731 -0.0719 <0.00083 0.165 0.531 0.0251 <0.00083 -0.234 0.435 0.0311
Barium (Ba) mg/kg <0.00083 0.271 <0.00083 0.348 <0.00083 0.184 0.0511 0.0782 <0.00083 -0.223
Beryllium (Be) mg/kg 0.668 0.0172 <0.00083 0.229 0.0157 0.0969 <0.00083 -0.185 0.0246 -0.0894
Bismuth (Bi) mg/kg 0.0408 -0.0270 0.0137 0.0325 0.0714 -0.0238 0.00126 -0.0425 0.383 -0.0114
Boron (B) mg/kg <0.00083 0.164 <0.00083 0.186 0.0764 0.0710 0.541 -0.0245 <0.00083 -0.137
Cadmium (Cd) mg/kg <0.00083 0.273 0.0293 0.0874 0.00279 0.120 0.797 -0.0103 0.00482 -0.112
Calcium (Ca) mg/kg <0.00083 -0.159 0.101 0.0658 0.590 -0.0216 0.693 0.0159 0.0742 0.0711
Chromium (Cr) mg/kg 0.00650 -0.109 0.0399 0.0824 0.0809 0.0700 0.0243 -0.0903 0.543 -0.0242
Cobalt (Co) mg/kg 0.123 0.0618 <0.00083 0.238 0.114 0.0634 <0.00083 -0.236 0.772 -0.0116
Copper (Cu) mg/kg <0.00083 0.162 <0.00083 0.291 <0.00083 0.194 0.000930 -0.133 <0.00083 -0.188
Iron (Fe) mg/kg 0.0629 -0.0746 <0.00083 0.197 0.0761 0.0711 <0.00083 -0.187 0.283 -0.0428
Lead (Pb) mg/kg 0.0194 0.0937 <0.00083 0.167 0.00522 0.112 <0.00083 -0.156 <0.00083 -0.141
Lithium (Li) mg/kg 0.0377 -0.0833 <0.00083 0.137 0.0955 0.0668 <0.00083 -0.180 0.660 -0.0175
Magnesium (Mg) mg/kg <0.00083 -0.296 0.0864 -0.0688 0.0772 -0.0709 <0.00083 -0.156 <0.00083 0.194
Manganese (Mn) mg/kg 0.796 -0.0104 <0.00083 0.171 0.713 0.0148 <0.00083 -0.230 0.202 0.0507
Mercury (Hg) mg/kg <0.00083 0.274 <0.00083 0.197 <0.00083 0.260 0.976 0.00125 <0.00083 -0.202
Molybdenum (Mo) mg/kg 0.841 -0.00806 <0.00083 0.162 0.804 -0.0100 0.00562 -0.111 0.960 0.00200
Nickel (Ni) mg/kg 0.0319 0.0860 <0.00083 0.238 0.0578 0.0761 <0.00083 -0.216 0.710 -0.0148
Phosphorus (P) mg/kg 0.0567 -0.0764 0.0926 -0.0674 0.540 0.0246 0.194 -0.0521 0.937 0.00315
Potassium (K) mg/kg 0.141 -0.0591 <0.00083 0.217 0.147 0.0582 <0.00083 -0.211 0.356 -0.0367
Selenium (Se) mg/kg <0.00083 0.188 0.0852 0.0690 0.00688 0.108 <0.00083 0.144 0.144 -0.0581
Silver (Ag) mg/kg 0.0295 0.0868 <0.00083 0.165 <0.00083 0.179 0.0561 -0.0762 0.00833 -0.104
Sodium (Na) mg/kg <0.00083 0.154 <0.00083 0.166 0.659 0.0177 0.0263 -0.0891 0.296 -0.0416
Strontium (Sr) mg/kg 0.0906 -0.0679 <0.00083 0.183 0.232 0.0479 0.761 0.0122 0.144 -0.0582
Sulphur (S) mg/kg <0.00083 0.173 0.00378 0.116 0.00131 0.129 0.000874 0.133 <0.00083 -0.144
Thallium (Tl) mg/kg 0.0136 -0.0989 0.00861 0.105 0.0161 0.0964 0.134 -0.0601 0.552 -0.0237
Tin (Sn) mg/kg 0.987 -0.000179 0.238 -0.0114 0.190 -0.0126 0.653 -0.00435 0.436 -0.00745
Titanium (Ti) mg/kg 0.269 -0.0444 <0.00083 -0.171 0.572 -0.0227 0.00929 0.104 0.133 0.0597
Tungsten (W) mg/kg 0.0121 -0.0315 0.420 0.0101 0.695 -0.00494 0.00621 -0.0344 0.207 0.0157
Uranium (U) mg/kg 0.0217 0.0921 0.463 -0.0294 0.896 0.00527 0.362 0.0365 0.557 -0.0234
Vanadium (V) mg/kg 0.0372 -0.0835 0.00126 0.129 0.893 0.00540 <0.00083 -0.217 0.471 0.0287
Zinc (Zn) mg/kg <0.00083 0.136 <0.00083 0.218 0.00319 0.118 <0.00083 -0.175 0.0916 -0.0672
Zirconium (Zr) mg/kg <0.00083 0.216 0.00323 0.112 <0.00083 0.175 0.0561 0.0724 <0.00083 -0.255
Acenaphthene mg/kg 0.915 0.00428 0.873 0.00640 0.986 -0.000742 0.844 -0.00786 0.960 0.00202
Acenaphthylene mg/kg 0.00114 0.129 0.0583 0.0752 0.300 -0.0412 0.00388 -0.115 0.597 0.0209
Acridine mg/kg 0.976 -0.00123 0.924 0.00379 0.731 0.0135 0.994 -0.000307 0.916 -0.00415
Anthracene mg/kg 0.563 0.0230 0.214 0.0494 0.532 -0.0248 0.00330 -0.117 0.352 0.0367
Benz(a)anthracene mg/kg <0.00083 0.142 0.0132 0.0990 0.101 -0.0655 <0.00083 -0.192 0.0563 0.0757
Benzo(a)pyrene mg/kg <0.00083 0.158 0.00130 0.128 0.0969 -0.0663 <0.00083 -0.225 0.210 0.0496
Benzo(b+j)fluoranthene mg/kg <0.00083 0.243 0.00156 0.127 0.400 -0.0337 <0.00083 -0.186 0.213 0.0495
Benzo€pyrene mg/kg <0.00083 0.260 0.000854 0.134 0.539 -0.0247 <0.00083 -0.170 0.255 0.0453
Benzo(b+j+k)fluoranthene mg/kg <0.00083 0.289 0.00397 0.177 0.331 0.0598 0.0192 -0.144 0.923 0.00602
Benzo(g,h,i)perylene mg/kg <0.00083 0.208 0.00165 0.126 0.260 -0.0451 <0.00083 -0.185 0.603 0.0207
Benzo(k)fluoranthene mg/kg 0.0136 0.0980 0.00681 0.107 0.485 -0.0278 <0.00083 -0.177 0.816 0.00922
Chrysene mg/kg <0.00083 0.294 0.00138 0.128 0.951 0.00251 <0.00083 -0.164 0.512 0.0261
Dibenz(a,h)anthracene mg/kg 0.0383 0.0825 0.00759 0.106 0.397 -0.0337 <0.00083 -0.167 0.621 0.0196
Fluoranthene mg/kg <0.00083 0.181 0.00406 0.115 0.152 -0.0573 <0.00083 -0.192 0.307 0.0406
Fluorene mg/kg <0.00083 0.412 <0.00083 0.193 0.0363 0.0839 0.0900 -0.0679 0.304 -0.0409
Indeno(1,2,3-c,d)pyrene mg/kg 0.00476 0.112 0.00106 0.130 0.485 -0.0278 <0.00083 -0.188 0.766 0.0118
1-Methylnaphthalene mg/kg <0.00083 0.381 0.00494 0.113 0.606 0.0207 0.265 -0.0448 0.208 0.0502
2-Methylnaphthalene mg/kg <0.00083 0.387 0.00355 0.117 0.531 0.0252 0.292 -0.0423 0.259 0.0450
Naphthalene mg/kg <0.00083 0.388 0.0361 0.0841 0.857 -0.00725 0.336 -0.0386 0.0702 0.0721
Perylene mg/kg 0.618 -0.0199 0.276 0.0434 0.0136 0.0985 0.317 -0.0399 0.480 -0.0280
Phenanthrene mg/kg <0.00083 0.344 0.00147 0.128 0.432 0.0315 0.0161 -0.0965 0.334 0.0385
Pyrene mg/kg <0.00083 0.208 0.00182 0.125 0.223 -0.0488 <0.00083 -0.205 0.173 0.0542
Quinoline mg/kg 0.843 0.00773 0.889 0.00548 0.969 0.00154 0.983 0.000870 0.895 -0.00512

rtau ≥0.3 or ≤ -0.3.

rtau ≥0.2 or ≤ -0.2.

rtau ≥0.1 or ≤ -0.1.

Strong significant correlation (Bonferroni corrected [0.05/60] p-value <0.000833).
Significant correlation (p-value < 0.05).

Notes: % = percent; < = less than; µm = micrometres; mm = millimetres; > = greater than; mg/kg = milligrams per kilogram; ≤ = greater than or equal to; ≤ = less than or equal to.

Table J.6:  Kendall's Correlations for Sediment Characteristics and Concentrations of Metals and Polycyclic 

Aromatic Hydrocarbons (PAHs), 2018 and 2019

Units

Silt (0.0312 to 0.004 

mm)

Silt (0.063 to 0.0312 

mm)

Sand (0.125 to 0.063 

mm)Analyte

Total Organic Carbon 

(%)
Clay (<4 µm)

Page 1 of 2



P-value rtau P-value rtau P-value rtau P-value rtau P-value rtau

pH 1:9 pH units 0.0789 -0.185 0.0447 -0.231 0.207 -0.134 0.812 0.0199 0.384 -0.0370
pH (1:2) pH units 0.0191 0.0977 0.887 -0.00565 0.453 -0.0247 0.181 -0.0385 0.0403 -0.0516
Aluminum (Al) mg/kg 0.00317 -0.116 0.00144 -0.119 0.322 -0.0310 0.803 0.00678 0.634 0.0112
Antimony (Sb) mg/kg 0.969 0.00154 0.672 -0.0159 0.975 -0.00100 0.736 0.00917 0.200 0.0301
Arsenic (As) mg/kg 0.649 -0.0179 0.128 -0.0571 0.648 -0.0143 0.878 0.00420 0.304 0.0241
Barium (Ba) mg/kg <0.00083 -0.214 <0.00083 -0.128 0.00770 -0.0835 0.00122 -0.0876 0.00918 -0.0611
Beryllium (Be) mg/kg 0.00861 -0.103 0.00209 -0.115 0.334 -0.0302 0.708 0.0102 0.437 0.0182
Bismuth (Bi) mg/kg 0.704 -0.00494 0.176 0.0166 <0.00083 0.0334 <0.00083 0.0406 0.00307 0.0199
Boron (B) mg/kg 0.00442 -0.112 0.00253 -0.113 0.571 -0.0178 0.865 0.00461 0.808 -0.00571
Cadmium (Cd) mg/kg 0.00370 -0.114 0.00302 -0.111 0.561 -0.0182 0.438 -0.0210 0.588 0.0127
Calcium (Ca) mg/kg 0.154 0.0561 0.607 0.0193 0.241 -0.0367 0.144 -0.0396 0.0301 -0.0509
Chromium (Cr) mg/kg 0.129 -0.0598 0.00908 -0.0977 0.456 -0.0233 0.415 0.0221 0.322 0.0232
Cobalt (Co) mg/kg 0.101 -0.0645 0.0200 -0.0872 0.659 -0.0139 0.866 -0.00461 0.500 0.0158
Copper (Cu) mg/kg <0.00083 -0.206 <0.00083 -0.149 0.340 -0.0299 0.914 -0.00294 0.602 0.0122
Iron (Fe) mg/kg 0.0431 -0.0797 0.0334 -0.0797 0.639 -0.0147 0.815 0.00635 0.468 0.0170
Lead (Pb) mg/kg 0.00129 -0.127 0.0729 -0.0672 0.312 0.0317 0.0312 0.0584 0.00818 0.0620
Lithium (Li) mg/kg 0.213 -0.0491 0.0192 -0.0877 0.618 -0.0156 0.541 0.0166 0.708 0.00881
Magnesium (Mg) mg/kg 0.0127 0.0981 0.535 -0.0232 0.495 -0.0214 0.774 0.00781 0.956 -0.00131
Manganese (Mn) mg/kg 0.743 -0.0129 0.0808 -0.0654 0.324 -0.0309 0.196 -0.0350 0.735 -0.00796
Mercury (Hg) mg/kg <0.00083 -0.277 <0.00083 -0.254 <0.00083 -0.130 0.00144 -0.0863 0.412 -0.0193
Molybdenum (Mo) mg/kg 0.846 0.00768 0.409 0.0309 0.442 0.0241 0.364 -0.0246 0.670 -0.0100
Nickel (Ni) mg/kg 0.0904 -0.0667 0.00631 -0.102 0.519 -0.0202 0.440 -0.0209 0.860 0.00417
Phosphorus (P) mg/kg 0.437 -0.0306 0.0948 -0.0626 0.804 -0.00781 0.391 0.0232 0.323 0.0232
Potassium (K) mg/kg 0.0842 -0.0680 0.00768 -0.0999 0.387 -0.0271 0.874 0.00433 0.841 0.00474
Selenium (Se) mg/kg 0.00435 -0.112 0.00137 -0.120 0.00405 -0.0900 0.00388 -0.0782 0.236 -0.0278
Silver (Ag) mg/kg <0.00083 -0.167 <0.00083 -0.173 0.00141 -0.0994 0.0231 -0.0612 0.651 -0.0105
Sodium (Na) mg/kg 0.442 -0.0303 0.0812 -0.0653 0.853 0.00584 0.746 0.00878 0.443 -0.0180
Strontium (Sr) mg/kg 0.283 -0.0423 0.602 -0.0196 0.192 -0.0409 0.151 -0.0389 0.0270 -0.0519
Sulphur (S) mg/kg 0.00123 -0.127 0.0371 -0.0781 0.239 -0.0369 0.0387 -0.0560 0.241 -0.0275
Thallium (Tl) mg/kg 0.134 -0.0590 0.00241 -0.114 0.0921 -0.0527 0.200 -0.0347 0.863 -0.00407
Tin (Sn) mg/kg 0.539 0.00581 0.102 0.0145 0.0183 0.0163 0.00205 0.0168 <0.00083 0.0179
Titanium (Ti) mg/kg 0.489 0.0272 0.589 -0.0203 0.657 -0.0139 0.425 0.0216 0.555 0.0139
Tungsten (W) mg/kg 0.271 0.0136 0.132 0.0175 0.0441 0.0189 0.00283 0.0232 <0.00083 0.0213
Uranium (U) mg/kg 0.982 -0.000896 0.556 -0.0221 0.978 0.000896 0.247 -0.0313 0.242 -0.0274
Vanadium (V) mg/kg 0.768 -0.0116 0.184 -0.0498 0.697 -0.0122 0.484 0.0190 0.314 0.0236
Zinc (Zn) mg/kg 0.00453 -0.112 0.00158 -0.118 0.333 -0.0304 0.647 -0.0124 0.865 0.00402
Zirconium (Zr) mg/kg <0.00083 -0.213 <0.00083 -0.141 0.468 -0.0215 0.904 -0.00310 0.848 -0.00425
Acenaphthene mg/kg 0.966 0.00169 0.900 0.00471 0.968 -0.00128 0.998 -0.000102 0.963 0.00110
Acenaphthylene mg/kg 0.382 0.0341 0.162 0.0519 0.130 0.0471 0.594 0.0143 0.474 0.0167
Acridine mg/kg 0.826 -0.00850 0.922 -0.00361 0.908 -0.00358 0.997 0.000128 0.848 -0.00443
Anthracene mg/kg 0.458 0.0290 0.151 0.0534 0.122 0.0481 0.311 0.0272 0.450 0.0176
Benz(a)anthracene mg/kg 0.121 0.0608 0.0218 0.0857 0.00771 0.0832 0.0356 0.0568 0.0897 0.0397
Benzo(a)pyrene mg/kg 0.0922 0.0660 0.00846 0.0982 0.00151 0.0990 0.0200 0.0628 0.0518 0.0454
Benzo(b+j)fluoranthene mg/kg 0.589 0.0213 0.248 0.0432 0.0328 0.0668 0.184 0.0360 0.0985 0.0387
Benzo€pyrene mg/kg 0.721 0.0141 0.456 0.0279 0.0800 0.0548 0.373 0.0241 0.174 0.0318
Benzo(b+j+k)fluoranthene mg/kg 0.129 -0.0916 0.224 -0.0703 0.941 -0.00364 0.441 -0.0305 0.913 -0.00406
Benzo(g,h,i)perylene mg/kg 0.331 0.0381 0.0352 0.0787 0.00248 0.0945 0.0447 0.0542 0.0335 0.0497
Benzo(k)fluoranthene mg/kg 0.380 0.0343 0.0589 0.0701 0.00657 0.0844 0.0824 0.0466 0.150 0.0335
Chrysene mg/kg 0.746 -0.0128 0.896 -0.00492 0.226 0.0379 0.801 0.00686 0.163 0.0327
Dibenz(a,h)anthracene mg/kg 0.337 0.0376 0.0771 0.0658 0.0698 0.0565 0.291 0.0285 0.406 0.0194
Fluoranthene mg/kg 0.265 0.0438 0.0182 0.0884 0.00227 0.0954 0.0213 0.0623 0.0105 0.0600
Fluorene mg/kg 0.0187 -0.0925 0.0197 -0.0874 0.279 -0.0339 0.0497 -0.0531 0.980 0.000614
Indeno(1,2,3-c,d)pyrene mg/kg 0.353 0.0363 0.0429 0.0753 0.00699 0.0838 0.0733 0.0482 0.121 0.0361
1-Methylnaphthalene mg/kg 0.422 -0.0317 0.0497 -0.0735 0.208 -0.0395 0.0263 -0.0602 0.886 -0.00338
2-Methylnaphthalene mg/kg 0.403 -0.0329 0.0507 -0.0732 0.226 -0.0379 0.0306 -0.0586 0.917 -0.00246
Naphthalene mg/kg 0.887 0.00561 0.262 -0.0420 0.526 -0.0199 0.0480 -0.0536 0.779 -0.00661
Perylene mg/kg 0.244 -0.0456 0.488 -0.0259 0.792 0.00824 0.831 0.00579 0.907 -0.00276
Phenanthrene mg/kg 0.489 -0.0273 0.155 -0.0534 0.537 -0.0194 0.104 -0.0440 0.969 -0.000947
Pyrene mg/kg 0.312 0.0398 0.0643 0.0693 0.0155 0.0757 0.0670 0.0496 0.0249 0.0526
Quinoline mg/kg 0.934 -0.00317 0.991 -0.000435 0.940 -0.00230 0.950 -0.00169 0.955 -0.00131

rtau ≥0.3 or ≤ -0.3.

rtau ≥0.2 or ≤ -0.2.

rtau ≥0.1 or ≤ -0.1.

Strong significant correlation (Bonferroni corrected [0.05/60] p-value <0.000833).
Significant correlation (p-value < 0.05).

Notes: % = percent; < = less than; µm = micrometres; mm = millimetres; > = greater than; mg/kg = milligrams per kilogram; ≤ = greater than or equal to; ≤ = less than or equal to.

Table J.6:  Kendall's Correlations for Sediment Characteristics and Concentrations of Metals and Polycyclic 

Aromatic Hydrocarbons (PAHs), 2018 and 2019

Units

Sand (0.25 to 0.125 

mm)

Sand (0.50 to 0.25 

mm)

Sand (1.00  to 0.50 

mm)
Sand (2.00 to 1.0 mm)

Analyte
Gravel (>2 mm)
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n
Percent 

<LRL (%)
No. of 

Outliers a
Minimum Maximum Mean

2.5th Percentile 
(Lower Boundary 
of Normal Range)

97.5th Percentile 
(Upper Boundary 
of Normal Range)

Total Organic Carbon % 85 0 0 2.23 37 11 2.60 30
Aluminum (Al) mg/kg 109 0 0 197 25,800 6,000 263 20,400
Antimony (Sb) mg/kg 109 23 0 <0.10 1.61 0.396 <0.10 1.32
Arsenic (As) mg/kg 109 0 0 0.130 8.31 2.62 0.220 7.78
Barium (Ba) mg/kg 109 0 0 7.31 654 280 30 594
Beryllium (Be) mg/kg 109 36 0 <0.10 1.47 0.373 <0.10 1.17
Bismuth (Bi) mg/kg 96 95 0 <0.20 0.300 0.202 - -
Boron (B) mg/kg 109 38 0 <5.0 28 9.73 <5.0 24
Cadmium (Cd) mg/kg 109 0 0 0.0690 3.53 0.905 0.0780 2.70
Calcium (Ca) mg/kg 109 0 0 3,120 525,000 145,000 5,200 367,000
Chromium (Cr) mg/kg 109 0 0 1.38 33 11 1.50 26
Cobalt (Co) mg/kg 109 2.8 0 <0.10 14 2.80 0.110 8.42
Copper (Cu) mg/kg 109 2.8 0 <0.50 38 11 0.660 27
Iron (Fe) mg/kg 109 0 0 284 41,000 8,130 315 27,700
Lead (Pb) mg/kg 109 0.92 0 0.610 18 6.62 0.990 14
Lithium (Li) mg/kg 109 36 0 <2.0 59 9.12 <2.0 49
Magnesium (Mg) mg/kg 107 0 2 1,130 16,900 6,390 1,960 15,400
Manganese (Mn) mg/kg 106 0 3 15 588 146 34 509
Mercury (Hg) mg/kg 109 3.7 0 <0.0050 0.162 0.0479 <0.0050 0.146
Molybdenum (Mo) mg/kg 109 4.6 0 0.140 4.66 1.46 0.200 4.19
Nickel (Ni) mg/kg 109 0.92 0 <0.50 40 12 0.780 35
Phosphorus (P) mg/kg 109 0.92 0 <50 2,730 807 68 1,910
Potassium (K) mg/kg 109 5.5 0 <100 5,060 1,110 <100 3,150
Selenium (Se) mg/kg 106 0 3 0.210 7.73 2.65 0.510 7.06
Silver (Ag) mg/kg 109 56 0 <0.10 0.600 0.162 <0.10 0.510
Sodium (Na) mg/kg 109 25 0 <50 300 113 <50 280
Strontium (Sr) mg/kg 109 0 0 18 444 146 23 398
Sulphur (S) mg/kg 56 8.9 4 <1,000 11,300 3,630 <1,000 9,100
Thallium (Tl) mg/kg 109 32 0 <0.050 0.536 0.152 <0.050 0.437
Tin (Sn) mg/kg 108 98 1 <2.0 <5.0 2.03 - -
Titanium (Ti) mg/kg 109 0 0 4.10 253 38 5.00 153
Tungsten (W) mg/kg 60 100 0 <0.50 <1.3 <0.50 - -
Uranium (U) mg/kg 109 0 0 0.242 4.75 1.35 0.253 4.40
Vanadium (V) mg/kg 109 0 0 0.730 63 19 0.930 59
Zinc (Zn) mg/kg 109 0 0 3.60 230 64 4.30 164
Zirconium (Zr) mg/kg 84 41 1 <1.0 7.80 1.98 <1.0 6.90
Acenaphthene mg/kg 109 100 0 <0.0050 <4.9 <0.0050 - -
Acenaphthylene mg/kg 107 94 0 <0.0050 0.0410 0.00622 - -
Acridine mg/kg 60 98 0 <0.010 0.0760 0.0111 - -
Anthracene mg/kg 86 92 0 <0.0040 0.0160 0.00459 - -
Benz(a)anthracene mg/kg 97 90 11 <0.010 <0.15 0.0134 - -
Benzo(a)pyrene mg/kg 106 86 0 <0.010 0.142 0.0176 - -
Benzo(b+j)fluoranthene mg/kg 108 57 0 <0.010 0.379 0.0481 <0.010 0.249
Benzo(e)pyrene mg/kg 60 70 0 <0.010 0.0800 0.0226 <0.010 0.0680
Benzo(b+j+k)fluoranthene mg/kg 73 53 0 <0.015 0.463 0.0657 <0.015 0.278
Benzo(g,h,i)perylene mg/kg 106 79 2 <0.010 <0.15 0.0194 - -
Benzo(k)fluoranthene mg/kg 107 91 0 <0.010 0.0840 0.0128 - -
Chrysene mg/kg 108 34 0 <0.010 0.776 0.0716 <0.010 0.403
Dibenz(a,h)anthracene mg/kg 107 82 1 <0.0050 <0.055 0.00918 - -
Fluoranthene mg/kg 105 75 3 <0.010 <0.15 0.0231 - -
Fluorene mg/kg 107 44 1 <0.010 0.516 0.0623 <0.010 0.471
Indeno(1,2,3-c,d)pyrene mg/kg 106 89 0 <0.010 0.101 0.0136 - -
1-Methylnaphthalene mg/kg 60 25 0 <0.010 0.605 0.116 <0.023 0.469
2-Methylnaphthalene mg/kg 108 19 1 <0.010 4.87 0.411 <0.010 2.98
Naphthalene mg/kg 107 29 1 <0.010 0.814 0.104 <0.015 0.720
Perylene mg/kg 57 90 3 <0.010 0.0750 0.0139 - -
Phenanthrene mg/kg 107 12 2 <0.010 1.83 0.258 <0.010 1.72
Pyrene mg/kg 108 64 0 <0.010 0.271 0.0381 <0.010 0.261
Quinoline mg/kg 60 100 0 <0.010 <0.070 <0.010 - -

          Shading indicates >75% of data values were <LRL; no reference area normal range was calculated.
Notes:  < = less than; LRL = Laboratory Reporting Limit; % = percent; No. = number; mg/kg = milligrams per kilogram; - = not calculated; > = greater than.
a Outliers were excluded from the calculations of summary statistics.

Summary Statistics

Analyte

Table J.7. Summary Statistics for Analyte Concentrations in Sediment Chemistry Samples from 
Reference Lentic Areas, 2013 to 2019

Units



Table J.8: Sediment Quality Indices (SQI) for Reference and Mine-exposed Lentic Areas in Management Units 1 to 5, 2018 and 2019

SQI a
F1

(Scope) b
F2

(Area Frequency) c
F3

(Amplitude) d
Sample Size

No. of 
Guidelines SQI a

F1

(Scope) b
F2 (Area

Frequency) c
F3

(Amplitude) d
Sample Size

No. of 
Guidelines

RG_UPBEC - - - - - - 54 54 39 44 140 28
RG_UPGHC 48 46 38 68 140 28 - - - - - -
RG_HE27 45 46 38 74 140 28 47 46 40 69 140 28

RG_LPLML 29 71 51 87 140 28 - - - - - -
RG_FOFR2W 37 54 46 83 140 28 37 57 49 80 140 28

RG_FO10 50 43 37 67 140 28 - - - - - -
RG_FOXCF 43 50 43 74 140 28 - - - - - -

RG_FRWUCH 46 50 39 69 140 28 - - - - - -
RG_FWDEC 30 100 42 54 140 28 - - - - - -
RG_GHWFR - - - - - - 32 61 54 86 140 28

Reference RG_FO15 46 64 49 45 140 28 - - - - - -
Mine-exposed RG_USFRW 52 43 40 58 140 28 - - - - - -

RG_REFF 56 43 34 54 140 28 - - - - - -
RG_WWER 67 36 28 35 140 28 77 25 22 22 140 28

RG_GHSCW e 71 32 23 30 140 28 - - - - - -
RG_EROU 62 43 38 32 140 28 69 39 29 22 140 28
RG_GLMS 61 43 35 39 140 28 - - - - - -
RG_GRLK - - - - - - 77 29 19 18 140 28
RG_ALE1 - - - - - - 56 50 42 40 140 28
RG_PAIR - - - - - - 59 36 31 52 140 28

RG_ELWDGC 69 36 26 31 140 28 - - - - - -
RG_ERW 63 43 30 37 140 28 - - - - - -

RG_ERWCO 58 39 35 51 140 28 - - - - - -
RG_SEROX - - - - - - 68 36 28 32 140 28
RG_GO13 22 75 65 93 140 28 28 61 56 93 140 28
RG_OTTO 21 75 64 95 140 28 21 75 65 95 140 28

RG_SMCIM - - - - - - 77 32 22 11 140 28
RG_MCIMCC 24 64 64 96 140 28 25 64 61 96 140 28
RG_MCWA - - - - - - 53 39 36 62 140 28

RG_MCWAGC 45 54 38 70 140 28 - - - - - -
RG_MI16 54 39 36 59 140 28 58 36 32 54 140 28

RG_MIWW 53 43 38 58 140 28 48 50 40 64 140 28
RG_AQU1 - - - - - - 27 64 58 93 140 28
RG_HART - - - - - - 64 54 26 16 140 28

RG_LFSRIM 75 36 22 11 140 28 - - - - - -
RG_LFSRW - - - - - - 74 32 27 14 140 28
RG_ERST 38 57 54 73 140 28 - - - - - -

RG_EVPPS - - - - - - 64 46 31 28 140 28
RG_ERIMF 40 64 48 67 140 28 - - - - - -
RG_ERWSF 49 68 39 42 140 28 54 50 41 46 140 28
RG_STPD 26 68 57 93 140 28 21 71 67 94 140 28
RG_EROL 54 54 39 43 140 28 65 43 29 32 140 28

RG_DOMRS 62 46 32 32 140 28 - - - - - -
RG_ELKOA e 55 50 35 49 140 28 - - - - - -

ID = identifier; SQI = Sediment Quality Index; No. = number; MU = Management Unit; - = no data/not applicable; LRL = Laboratory Reporting Limit; CCME = Canadian Council of Ministers of the Environment.
a SQI were derived using the equation SQI = 100 - (sqr((F1 2+F22+F32)/1.732)), based on the approach described by the CCME (2002, 2014).
b Percentage of analytes that did not meet their respective guidelines (i.e., no. of analytes with failed samples/total no. of analytes*100).
c Percentage of samples that did not meet their respective guidelines (i.e., no. of failed samples/total no. of samples*100).
d Normalized sum of extent above guidelines scaled between 0 and 100.

Mine-exposed

Management 
Unit

Exposure Type Lentic Area ID
2018 2019

MU1

Reference

Mine-exposed

MU5

Reference

Mine-exposed

Notes: Non-detect data were replaced with the LRL to support calculation of the SQI.

MU2

MU3
Reference

Mine-exposed

MU4

Reference



Table J.9: Temporal Changes in Cadmium Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019  

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 0.107 ns ns ns ns - - - -
RG_FOFR2W 0.897 - - ns ns - - - -

RG_FO10 0.220 ns ns ns - - - - -
RG_FWDEC 0.117 - ns ns - - - - -
RG_GHWFR 0.817 - ns - ns - - - -

MU2 Reference RG_FO15 0.210 ns - ns - - - - -
RG_REFF 0.0736 ns ns ns - - - - -

RG_WWER 0.397 - - ns ns - - - -
Mine-exposed RG_EROU <0.001 b 33 9.4 6.3 B A B B

RG_GLMS 0.180 ns - ns - - - - -
RG_GRLK 0.892 ns - - ns - - - -

RG_ELWDGC 0.0098 b -27 -1.5 - A B A -
RG_GO13 0.244 ns ns ns ns - - - -
RG_OTTO 0.791 - ns ns ns - - - -

RG_MCIMCC 0.233 - - ns ns - - - -
RG_MI16 <0.001 b -55 -63 -71 A B B B

RG_MIWW 0.00846 b -3.4 34 -8.9 AB B A B
RG_ERWSF 0.915 ns - ns ns - - - -
RG_STPD 0.187 - ns ns ns - - - -
RG_EROL 0.861 ns ns ns ns - - - -

RG_ELKOA 0.210 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were assigned such 
that the mean with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or less 
than all annual historical means (2012 to 2018) 

and the previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and 

Significance (bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change in 
concentrations since the base year (b) of 

monitoring?

*Bold



Table J.10: Temporal Changes in Manganese Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019  

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 0.490 ns ns ns ns - - - -
RG_FOFR2W 0.535 - - ns ns - - - -

RG_FO10 0.378 ns ns ns - - - - -
RG_FWDEC 0.902 - ns ns - - - - -
RG_GHWFR 0.0239 - b - 25 - B - A

MU2 Reference RG_FO15 0.00808 b - 38 - B - A -
RG_REFF <0.001 b -50 26 - A B A -

RG_WWER 0.736 - - ns ns - - - -
Mine-exposed RG_EROU <0.001 b 52 31 9.1 B A A B

RG_GLMS 0.0516 ns - ns - - - - -
RG_GRLK 0.129 ns - - ns - - - -

RG_ELWDGC <0.001 b -57 -42 - A B B -
RG_GO13 <0.001 b -45 6.0 -50 A B A B
RG_OTTO <0.001 - b 67 450 - B B A

RG_MCIMCC 0.0390 - - b -39 - - A A
RG_MI16 <0.001 b -58 -66 -72 A B B B

RG_MIWW 0.0668 ns ns ns ns - - - -
RG_ERWSF 0.143 ns - ns ns - - - -
RG_STPD 0.00115 - b 8.7 66 - B B A
RG_EROL <0.001 b -39 -32 -73 A A A B

RG_ELKOA 0.0719 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were assigned such 
that the mean with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or less 
than all annual historical means (2012 to 2018) 

and the previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and 

Significance (bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change in 
concentrations since the base year (b) of 

monitoring?

*Bold*Bold



Table J.11: Temporal Changes in Nickel Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019  

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 0.792 ns ns ns ns - - - -
RG_FOFR2W 0.790 - - ns ns - - - -

RG_FO10 0.114 ns ns ns - - - - -
RG_FWDEC 0.0740 - ns ns - - - - -
RG_GHWFR 0.233 - ns - ns - - - -

MU2 Reference RG_FO15 0.0588 ns - ns - - - - -
RG_REFF 0.00662 b -41 100 - AB B A -

RG_WWER 0.0840 - - ns ns - - - -
Mine-exposed RG_EROU 0.0147 b 23 5.9 3.8 B A AB AB

RG_GLMS 0.358 ns - ns - - - - -
RG_GRLK 0.634 ns - - ns - - - -

RG_ELWDGC 0.0302 b -33 -12 - A B AB -
RG_GO13 0.0545 ns ns ns ns - - - -
RG_OTTO 0.771 - ns ns ns - - - -

RG_MCIMCC 0.0786 - - ns ns - - - -
RG_MI16 <0.001 b -53 -63 -69 A B B B

RG_MIWW 0.00444 b -21 -10 -32 A AB A B
RG_ERWSF 0.845 ns - ns ns - - - -
RG_STPD 0.119 - ns ns ns - - - -
RG_EROL 0.0918 ns ns ns ns - - - -

RG_ELKOA 0.0940 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were assigned such 
that the mean with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or less 
than all annual historical means (2012 to 2018) 

and the previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and 

Significance (bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change in 
concentrations since the base year (b) of 

monitoring?

*Bold



Table J.12: Temporal Changes in Selenium Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 <0.001 b 194 103 407 C AB BC A
RG_FOFR2W 0.263 - - ns ns - - - -

RG_FO10 <0.001 b -13 271 - B B A -
RG_FWDEC 0.600 - ns ns - - - - -
RG_GHWFR 0.0529 - ns - ns - - - -

MU2 Reference RG_FO15 0.955 ns - ns - - - - -
RG_REFF 0.207 ns ns ns - - - - -

RG_WWER 0.191 - - ns ns - - - -
Mine-exposed RG_EROU 0.00179 b 34 17 6.8 B A AB B

RG_GLMS 0.301 ns - ns - - - - -
RG_GRLK 0.643 ns - - ns - - - -

RG_ELWDGC <0.001 b 133 319 - B A A -
RG_GO13 <0.001 b 1,141 525 1,892 C AB B A
RG_OTTO 0.195 - ns ns ns - - - -

RG_MCIMCC 0.516 - - ns ns - - - -
RG_MI16 <0.001 b 163 253 117 B A A A

RG_MIWW <0.001 b 46 221 124 C BC A AB
RG_AQU1 - - - - - - - - -

RG_ERWSF 0.646 ns - ns ns - - - -
RG_STPD 0.642 - ns ns ns - - - -
RG_EROL <0.001 b 159 160 188 B A A A

RG_ELKOA 0.823 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were assigned such that the 
mean with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or less than 
all annual historical means (2012 to 2018) and the 

previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and Significance 

(bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change in 
concentrations since the base year (b) of 

monitoring?

*Bold*Bold



Table J.13: Temporal Changes in Zinc Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019  

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 0.503 ns ns ns ns - - - -
RG_FOFR2W 0.794 - - ns ns - - - -

RG_FO10 0.00442 b -3.0 -11 - A A B -
RG_FWDEC 0.692 - ns ns - - - - -
RG_GHWFR 0.850 - ns - ns - - - -

MU2 Reference RG_FO15 0.233 ns - ns - - - - -
RG_REFF 0.919 ns ns ns - - - - -

RG_WWER 0.371 - - ns ns - - - -
Mine-exposed RG_EROU <0.001 b 27 -5.8 5.1 B A B B

RG_GLMS 0.121 ns - ns - - - - -
RG_GRLK 0.613 ns - - ns - - - -

RG_ELWDGC 0.0362 b -24 -2.0 - A A A -
RG_GO13 0.115 ns ns ns ns - - - -
RG_OTTO 0.363 - ns ns ns - - - -

RG_MCIMCC 0.0906 - - ns ns - - - -
RG_MI16 <0.001 b -49 -60 -68 A B B B

RG_MIWW 0.00404 b -5.5 8.2 -22 AB AB A B
RG_AQU1 - - - - - - - - -

RG_ERWSF 0.713 ns - ns ns - - - -
RG_STPD 0.0230 - b 1.9 34 - B AB A
RG_EROL 0.0598 ns ns ns ns - - - -

RG_ELKOA 0.496 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were 
assigned such that the mean with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or 
less than all annual historical means (2012 

to 2018) and the previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and 

Significance (bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change 
in concentrations since the base year (b) of 

monitoring?

*Bold*Bold



Table J.14: Temporal Changes in Fluorene Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019  

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 0.0540 ns ns ns ns - - - -
RG_FOFR2W 0.135 - - ns ns - - - -

RG_FO10 <0.001 b -58 -15 - A B A -
RG_FWDEC 0.265 - ns ns - - - - -
RG_GHWFR 0.0358 - b - -35 - A - A

MU2 Reference RG_FO15 0.133 ns - ns - - - - -
RG_REFF 0.694 ns ns ns - - - - -

RG_WWER 0.0129 - - b -45 - - A B
Mine-exposed RG_EROU <0.001 b 737 1,144 917 A A A A

RG_GLMS <0.001 b - -69 - A - B -
RG_GRLK 0.00541 b - - -74 A - - B

RG_ELWDGC <0.001 b 128 286 - AB B A -
RG_GO13 0.00594 b 349 186 198 B A AB AB
RG_OTTO 0.154 - ns ns ns - - - -

RG_MCIMCC 0.750 - - ns ns - - - -
RG_MI16 0.0632 ns ns ns ns - - - -

RG_MIWW 0.228 ns ns ns ns - - - -
RG_ERWSF 0.0688 ns - ns ns - - - -
RG_STPD 0.364 - ns ns ns - - - -
RG_EROL 0.0140 b -46 -45 -42 A B B AB

RG_ELKOA 0.807 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were assigned such 
that the mean with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or less 
than all annual historical means (2012 to 2018) 

and the previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and 

Significance (bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change in 
concentrations since the base year (b) of 

monitoring?

*Bold*Bold



Table J.15: Temporal Changes in 2-Methylnaphthalene Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019  

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 0.194 ns ns ns ns - - - -
RG_FOFR2W 0.145 - - ns ns - - - -

RG_FO10 <0.001 b -53 -15 - A B A -
RG_FWDEC 0.596 - ns ns - - - - -
RG_GHWFR 0.0560 - ns - ns - - - -

MU2 Reference RG_FO15 0.741 ns - ns - - - - -
RG_REFF 0.125 ns ns ns - - - - -

RG_WWER 0.0146 - - b -45 - - A B
Mine-exposed RG_EROU 0.00174 b 17 51 0.24 B AB A B

RG_GLMS <0.001 b - -88 - A - B -
RG_GRLK 0.00219 b - - -78 A - - B

RG_ELWDGC 0.00161 b -19 59 - AB B A -
RG_GO13 0.00451 b 717 419 446 B A A A
RG_OTTO 0.0325 - b -46 -42 - A A A

RG_MCIMCC 0.805 - - ns ns - - - -
RG_MI16 0.00341 b -37 -53 -58 A AB B B

RG_MIWW 0.769 ns ns ns ns - - - -
RG_ERWSF 0.312 ns - ns ns - - - -
RG_STPD 0.481 - ns ns ns - - - -
RG_EROL <0.001 b -54 -41 -55 A B B B

RG_ELKOA 0.992 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were assigned such that the mean 
with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or less than all 
annual historical means (2012 to 2018) and the 

previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and Significance 

(bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change in 
concentrations since the base year (b) of monitoring?

*Bold*Bold



Table J.16: Temporal Changes in Naphthalene Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019  

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 0.615 ns ns ns ns - - - -
RG_FOFR2W 0.138 - - ns ns - - - -

RG_FO10 0.00269 b -41 -14 - A B A -
RG_FWDEC 0.833 - ns ns - - - - -
RG_GHWFR 0.127 - ns - ns - - - -

MU2 Reference RG_FO15 0.471 ns - ns - - - - -
RG_REFF 0.297 ns ns ns - - - - -

RG_WWER 0.00348 - - b -55 - - A B
Mine-exposed RG_EROU 0.0179 b -3.5 4.9 -19 AB AB A B

RG_GLMS <0.001 b - -84 - A - B -
RG_GRLK 0.00211 b - - -78 A - - B

RG_ELWDGC 0.0367 b -20 25 - AB B A -
RG_GO13 0.0146 b 371 229 274 B A AB AB
RG_OTTO 0.0263 - b -51 -39 - A B AB

RG_MCIMCC 0.537 - - ns ns - - - -
RG_MI16 0.00197 b -31 -53 -59 A AB B B

RG_MIWW 0.635 ns ns ns ns - - - -
RG_ERWSF 0.504 ns - ns ns - - - -
RG_STPD 0.489 - ns ns ns - - - -
RG_EROL 0.00120 b -41 -38 -60 A AB AB B

RG_ELKOA 0.878 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were assigned such that 
the mean with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or less 
than all annual historical means (2012 to 2018) 

and the previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and 

Significance (bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change in 
concentrations since the base year (b) of 

monitoring?

*Bold*Bold



Table J.17: Temporal Changes in Phenanthrene Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019  

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 0.149 ns ns ns ns - - - -
RG_FOFR2W 0.195 - - ns ns - - - -

RG_FO10 0.00132 b -50 -52 - A B B -
RG_FWDEC 0.0808 - ns ns - - - - -
RG_GHWFR 0.0220 - b - -36 - A - B

MU2 Reference RG_FO15 0.164 ns - ns - - - - -
RG_REFF 0.638 ns ns ns - - - - -

RG_WWER 0.00660 - - b -45 - - A B
Mine-exposed RG_EROU 0.00123 b 10 3.8 -38 A A A B

RG_GLMS <0.001 b - -87 - A - B -
RG_GRLK 0.00267 b - - -79 A - - B

RG_ELWDGC 0.376 ns ns ns - - - - -
RG_GO13 0.00390 b 841 530 480 B A A A
RG_OTTO 0.0202 - b -45 -43 - A B AB

RG_MCIMCC 0.677 - - ns ns - - - -
RG_MI16 <0.001 b -45 -69 -74 A AB BC C

RG_MIWW 0.0121 b -34 -60 -61 A AB B B
RG_ERWSF 0.0320 b - -59 -50 A - B AB
RG_STPD 0.392 - ns ns ns - - - -
RG_EROL 0.00127 b -39 -51 -55 A AB B B

RG_ELKOA 0.526 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were assigned such that the mean 
with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or less than 
all annual historical means (2012 to 2018) and the 

previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and Significance 

(bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change in 
concentrations since the base year (b) of 

monitoring?

*Bold*Bold



Table J.18: Temporal Changes in Pyrene Concentrations in Sediment from Reference and Mine-exposed Lentic Areas, 2013 to 2019  

P-Value 2013 2015 2018 2019 2013 2015 2018 2019

RG_HE27 0.768 ns ns ns ns - - - -
RG_FOFR2W 0.381 - - ns ns - - - -

RG_FO10 <0.001 b -41 -56 - A B B -
RG_FWDEC 0.881 - ns ns - - - - -
RG_GHWFR 0.416 - ns - ns - - - -

MU2 Reference RG_FO15 0.872 ns - ns - - - - -
RG_REFF 1.00 ns ns ns - - - - -

RG_WWER 1.00 - - ns ns - - - -
Mine-exposed RG_EROU 0.00633 b 25 7.0 -32 AB A AB B

RG_GLMS <0.001 b - -98 - A - A -
RG_GRLK 0.00331 b - - -100 A - - A

RG_ELWDGC 0.514 ns ns ns - - - - -
RG_GO13 0.0161 b 235 110 111 B A AB AB
RG_OTTO 0.0533 - ns ns ns - - - -

RG_MCIMCC 0.972 - - ns ns - - - -
RG_MI16 <0.001 b -27 -61 -62 A A B B

RG_MIWW 0.00879 b -17 -55 -45 A A B AB
RG_ERWSF 0.230 ns - ns ns - - - -
RG_STPD 0.334 - ns ns ns - - - -
RG_EROL 0.00837 b -17 -33 -62 A A AB B

RG_ELKOA 0.967 ns ns ns - - - - -

P-value <0.05 (annual variation).
>20% decrease in concentration.
>33% decrease in concentration.
>43% decrease in concentration.
>50% decrease in concentration.
>25% increase in concentration.
>50% increase in concentration.
>75% increase in concentration.
>100% increase in concentration.

                 Significant increase or decrease from base year (b).
Significantly less than all historical years (or 2018).
Significantly greater than all historical years (or 2018).

Notes: "-" indicates no data or analysis not completed because >90% of the data were less than the LRL.
ID = identifier; MU = Management Unit; ns = not significant; < = less than; > = greater than; % = percent; LRL = Laboratory Reporting Limit; ANOVA = Analysis of Variance.
a The presence of annual variation was determined by a significant Year  term (α = 0.05) using an ANOVA with factor Year . 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /Meanyear b × 100%.
c Significance among years was determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters were assigned such that the 
mean with  highest magnitude is assigned "A".

Q2. Was the 2019 annual mean greater or less than 
all annual historical means (2012 to 2018) and the 

previous year (2018)? c

MU4

Reference

Mine-exposed

MU5 Mine-exposed

Magnitude of Difference (MOD) b and Significance 

(bolded) from Base Year (b) c

MU1 Mine-exposed

MU3 Reference

Management Unit Exposure Type Lentic Area ID

Annual 

Variation a

Q1. Was there a positive or negative change in 
concentrations since the base year (b) of 

monitoring?

*Bold*Bold
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K1  OVERVIEW 

The Lentic Area Supporting Study, which focused on lentic habitats downstream of Teck Coal 
Limited’s (Teck’s) mining operations in the Elk River watershed, British Columbia (BC), was 
completed in 2018 and 2019 and included the following monitoring activities: 

 a reconnaissance of lentic areas considered potentially suitable for inclusion in 
the study; 

 surveys for amphibians, aquatic and aquatic-dependent birds, and fish;  
 measurements to support assessments of longnose sucker population health 

(e.g., survival, growth); and  
 collection of water, sediment, and tissue (amphibian egg, bird egg, fish, and 

benthic invertebrate) chemistry samples. 

Data gathered as part of the Lentic Area Supporting Study in 2018 and 2019 and historical 
records of lentic habitat use by amphibians, aquatic and aquatic-dependent birds, and fish 
were compiled into a set of Lentic Area Evaluation Tables.  The objectives of the Lentic Area 
Evaluation Tables were to:  

 present the core results of the Lentic Area Supporting Study in a structured framework; 
 provide an integrated interpretation of the multiple types of use and chemistry data for 

lentic areas within Management Units (MUs) 1 to 5 in a manner that is transparent and 
consistently interpreted; and 

 support the evaluation and selection of lentic areas for inclusion in ongoing or future 
monitoring. 

The Lentic Area Evaluation Tables themselves and the results of the sensitivity analyses 
completed to support development of the associated rating system are provided herein.  
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K2 LENTIC AREA EVALUATION TABLES 

Overall, lentic areas represent approximately 12 percent (%) of the aquatic habitat in the Elk 
River watershed (IRCL 2008) and more than 1,670,188 square metres (m2) of reference and 
456,178 m2 of mine-exposed lentic habitat in MUs 1 to 5 were included in the Lentic Area 
Evaluation Tables (Appendix Tables K.1 and K.2).  An additional 151,838 m2 of reference lentic 
habitat outside of MUs 1 to 6 was also included.  The Lentic Area Evaluation Tables were 
developed based on habitat use data gathered to date and chemistry data collected in 2018 
and 2019.  It is anticipated that the Lentic Area Evaluation Tables, which are also provided as 
a Microsoft Excel workbook, will be updated as new monitoring results or other information 
(e.g., incidental observations of lentic habitat use by amphibians, birds, or fish) 
become available.  Methods, results, and recommendations associated with the Lentic Area 
Evaluation Tables are described in Sections 2.8, 3.7, and 4, respectively, of the main report.   
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K3  SENSITIVITY ANALYSES 

K3.1 Lentic Habitat Use 

K3.1.1 Approach 

As described in Section 2.8.4 of the main report, the sensitivity analysis for the evaluation of 
lentic habitat use included all lentic areas that had data for one or more physical feature 
(e.g., maximum depth) and were not automatically assigned a “1” or “high use” rating based 
on use by species at risk for breeding or rearing.  The use ratings for individual criteria were 
shifted up or down while the ratings for all other use criteria were held constant.  Ratings for 
“yes/no” (i.e., “1”/”0”) criteria were shifted from 0 to 1, or vice versa, and ratings for depth, area, 
and Simpson’s Diversity Indices (SDIs) were shifted up or down by increments of 0.1 to a 
minimum of 0 and a maximum of 1.  Because most of the ratings for individual use criteria are 
in the “yes”/”no” (“1”/”0”) format, only one criterion of this type was evaluated as part of the 
sensitivity analysis (i.e., “Isolation from Predatory Fish [Eggs/Larvae]” under the “Amphibians” 
receptor category was used to represent all categories with “1”/”0” rating types).   

The minimum and maximum changes in the overall use ratings were compared to determine 
which criteria had the greatest influence on the overall use ratings for each lentic area.  
The results of the sensitivity analysis were expected to inform whether the weighting of 
individual criteria in the overall use rating calculations was appropriate or if adjustments were 
warranted (i.e., should lentic area size be weighted more heavily than use by juvenile fish?).  

K3.1.2 Results 

Ninety-three lentic areas were included in the sensitivity analysis for the evaluation of lentic 
habitat use, based on the requirements in Section K3.1.1.  The overall use ratings were 
similarly sensitive to changes in the depth and SDI ratings (Appendix Table K.3; 
Appendix Figure K.1).  The differences in the overall use ratings when individual ratings were 
switched up or down were, on average, 0.066 and 0.065, respectively, and the mean slopes 
in Appendix Figure K.1 were low.  Overall use ratings were slightly more sensitive to changes 
in the area (m2) and “yes”/”no” (“1”/”0”) type ratings (i.e., differences in the overall use ratings 
when individual ratings were switched up or down were, on average, 0.10 and 0.11, 
respectively; Appendix Table K.3; Appendix Figure K.1).  Because differences in sensitivity 
were considered small overall, no changes to the rating scale or the weights of the ratings for 
the different criteria were proposed.   

Only a few lentic areas were identified as deviating from the general patterns that were 
observed when ratings for individual criteria were changed and the overall use rating was 
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recalculated (Appendix Table K.4; Appendix Figure K.1).  These were lentic areas that had 
data for nine or fewer criteria (e.g., RG_BORDD [Flathead Valley FSR swamp]).1  Because the 
overall use ratings for these areas were based on fewer criteria, they were more sensitive to 
changes in the individual ratings for these criteria.  Therefore, the use ratings for these lentic 
areas should receive more scrutiny during consideration of which lentic areas to include in 
ongoing or future monitoring.    

K3.2 Exposure Risks to Biota in Lentic Habitats 

K3.2.1 Approach 

The sensitivity analysis for the evaluation of exposure risks to biota that use lentic habitats 
followed the same approach described in Section K3.1.1 and Section 2.8.4 of the main report.  
The dataset included all lentic areas where two or more types of chemistry data were collected 
to support calculation of an overall exposure risk rating (e.g., amphibian egg and water 
chemistry or water and sediment chemistry).  Exposure risk ratings for individual criteria were 
shifted up or down as follows: 

 ratings for selenium concentrations in amphibian, bird, and fish tissues were shifted 
along a scale of 0, 0.5, 1, 2, and 3; 

 ratings for selenium concentrations in benthic invertebrate tissues were shifted along a 
scale of 0, 1, 1.5, 2, and 3; and  

 ratings for the Water Quality Index (WQI) and Sediment Quality Index (SQI) were 
shifted up or down by increments of 0.5 to a minimum of 0 and a maximum of 3.   

K3.2.2 Results 

Sixty-three lentic areas were included in the sensitivity analysis for the evaluation of exposure 
risks to amphibians, birds, fish, and benthic invertebrates that use lentic habitats, based on the 
requirements in Section K3.2.1.  Three lentic areas were excluded from the sensitivity analysis 
because only sediment chemistry data were available to calculate the overall exposure risk 
rating; these included reference area RG_LFSRIM (Lodgepole Forest Service Road [FSR] 
impoundment) and mine-exposed areas RG_USFRW (upper south Fording River wetland) and 
RG_MCWAGC (Michel Creek wetland at Andy Good Creek).  The overall exposure risk ratings 

 

1 These areas were generally assessed for amphibian (i.e., as part of the Amphibian Occurrence and Distribution 
Study) or fish use only and were not assessed for depth.  More fulsome assessments of these areas were not 
completed because it was determined in the field that these areas were likely to be of low use, or that there were 
enough appropriate, representative lentic areas of that type already included in surveys and/or with historical data 
to support comparisons.   
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for these lentic areas were flagged as “Sediment-based Exposure Risk Only” in the Lentic Area 
Evaluation Tables (Appendix Table K.1).      

Based on the combined results all 63 lentic areas, the overall exposure risk ratings were 
similarly sensitive to changes in the individual ratings for tissue chemistry, water quality, and 
sediment quality criteria (Appendix Table K.5; Appendix Figure K.2).  Differences in the overall 
exposure risk ratings when individual ratings were switched up or down were, on average, 
between 0.39 and 0.48 and the mean slopes in Appendix Figure K.2 were low.  This was 
attributed to the ratings for individual criteria being adjusted along the same scale.  As indicated 
in Section 2.8.3 of the main report, a scaling factor of three-times was applied to the WQI and 
SQI ratings so they would be on the same 0 to 3 scale as the tissue chemistry ratings.  No 
changes to the rating scale or changes to the weights of the ratings for the different criteria 
were proposed as a result of the sensitivity analyses.   

Only two lentic areas were identified as deviating from the general patterns that were observed 
when ratings for individual criteria and lentic areas were changed and the overall exposure risk 
rating was recalculated (Appendix Table K.6; Appendix Figure K.2).  These were reference 
lentic area RG_ISLAND (Island Lake Lodge) and mine-exposed lentic area RG_GHWFR 
(Greenhills wetland beside Fording River).  Only two chemistry sample types were collected 
from each of these lentic areas; water and amphibian eggs were collected from RG_ISLAND 
and water and sediment were collected from RG_GHWFR.  Because the overall exposure risk 
ratings for these areas were only based on the ratings for two criteria, they were highly 
sensitive to changes in the individual ratings for these criteria.  Had benthic invertebrate tissue 
chemistry samples been collected from lentic areas RG_ISLAND and RG_GHWFR, in addition 
to the sample types already collected in 2019, the sensitivity of the overall exposure risk ratings 
would be more equal to that of other lentic areas.  Specifically, the results for RG_ISLAND and 
RG_GHWFR would be similar to those for RG_FL17 (Flathead Marsh) and RG_UPBEC (upper 
pond beside Ewin Creek), respectively.  Because RG_ISLAND is a reference lentic area and 
there are other suitable reference lentic areas in MU5 (e.g., RG_HART [Hartley Lake]), no 
additional sampling is recommended to support updates to the exposure risk rating for 
RG_ISLAND.  Additional sampling at RG_GHWFR is recommended (see Section 4 of the main 
report) to support updates to the overall exposure risk rating for this area.  Lentic area 
RG_GHWFR is mine-exposed, has a moderate use rating, and the relatively low SQI and high 
sediment selenium concentrations at this location may pose a potential exposure risk to 
aquatic-dependent biota.   
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K4 SUMMARY 

The overall use ratings were similarly sensitive to changes in the individual ratings for the use 
criteria selected for inclusion in the Lentic Area Evaluation Tables, so long as data related to 
habitat depth and size and more than one survey type (e.g., use by birds and fish) were 
available.  Similarly, the overall exposure risk ratings were equally sensitive to changes in the 
individual ratings for the exposure risk criteria, as long as three or more types of chemistry 
data were included.     



minnow environmental inc. Teck Coal Limited 
Project 207202.0016 Lentic Area Supporting Study Report – Evaluation Tables 

  November 2020 | 8 

K5  REFERENCES 

IRCL (Interior Reforestation Co. Ltd.).  2008.  Lentic and Lotic Mapping of the Elk River 
Watershed.  Prepared for the Elk Valley Task Force and Elk Valley Coal Corporation, 
Greenhills Operations, BC. 

 

 



FIGURES



0.00

0.25

0.50

0.75

1.00

0.00 0.25 0.50 0.75 1.00
Simpson's  Diversity Index

O
ve

ra
ll 

U
se

 R
at

in
g

0.00

0.25

0.50

0.75

1.00

0.00 0.25 0.50 0.75 1.00
Depth Rating

O
ve

ra
ll 

U
se

 R
at

in
g

0.00

0.25

0.50

0.75

1.00

0.00 0.25 0.50 0.75 1.00
Area Rating

O
ve

ra
ll 

U
se

 R
at

in
g

0.00

0.25

0.50

0.75

1.00

0.00 0.25 0.50 0.75 1.00
Isolation from Predatory Fish (Eggs/Larvae)

O
ve

ra
ll 

U
se

 R
at

in
g

Figure K.1: Sensitivity of Overall Use Rating to Changes in Individual Ratings

Notes: grey = changes in overall use ratings for individual lentic areas; red = mean change in overall 
use rating for all lentic areas.
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Figure K.2: Sensitivity of Overall Exposure Risk Rating to Changes in Individual Ratings

Notes: grey = changes in overall exposure risk ratings for individual lentic areas; red =  mean change in 
overall exposure risk rating for all lentic areas.
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Figure K.2: Sensitivity of Overall Exposure Risk Rating to Changes in Individual Ratings

Notes: grey = changes in overall exposure risk ratings for individual lentic areas; red =  mean change in 
overall exposure risk rating for all lentic areas.
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Figure K.2: Sensitivity of Overall Exposure Risk Rating to Changes in Individual Ratings

Notes: grey = changes in overall exposure risk ratings for individual lentic areas; red =  mean change in 
overall exposure risk rating for all lentic areas.



TABLES



Table K.1:  Lentic Area Evaluation Table

Maximum 
Depth (m)

Depth 
Rating

Habitat 

Area (m2)
Area (m2) 

Rating
Permanence Riparian Habitat

Isolation from 
Predatory Fish 
(Eggs/ Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR for 

Breeding/ 
Rearing 

Difficult to complete 
biological monitoring 
in areas that cannot 
be accessed safely, 
or where landowner 
permission has not 
been granted

Does the wetted 
area persist long 
enough to 
support 
amphibian eggs 
and larvae?

Some lentic 
areas may have 
habitat available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be hindered 
by anthropogenic 
impacts (e.g., 
recreational use, 
logging) 
unrelated to 
mining

Amphibian eggs 
(and larvae) in 
areas that are 
not fish-bearing 
or frequented by 
fish are less 
likely to be 
eaten

Presence of 
egg/larval life 
stages is an 
indicator of use 
for breeding

Presence of 
egg/larval life 
stages and 
observations of 
breeding 
activities are 
indicators of use 
by SAR for 
breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk to 
amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate an 
exposure risk

Upper pond beside Ewin Creek RG_UPBEC Y <1 0.25 1,162 0.25 1.0 1.0 0 1.0 1.0 0 NS
Lower pond beside Ewin Creek RG_LPBEC Y <2 0.75 2,621 0.50 1.0 1.0 0 0 0 NS NS

North Ewin Creek wetland RG_NECW Y 0.5 0.25 81 0.25 0 1.0 1.0 0 0 NS NS
South Ewin Creek wetland RG_SECW Y <1 0.25 50 0.25 1.0 1.0 1.0 0 0 NS NS

Ewin Creek wetland next to railroad RG_ECWRR Y <1 0.25 588 0.25 1.0 1.0 1.0 0 0 NS NS
Wetland south of RG_DRCKW RG_SDRCKW Y <0.75 0.25 348 0.25 1.0 1.0 1.0 1.0 1.0 0 0

Upper pond beside Greenhills Creek RG_UPGHC Y >0.5 0.25 1,213 0.25 1.0 1.0 1.0 0 0 0 NS
Henretta Lake RG_HE27 Y >1 0.50 24,000 1.0 1.0 1.0 0 1.0 1.0 0 NS

Fording River upper pond RG_FRUP Y <1 0.25 589 0.25 0 0 1.0 0 0 NS NS
Fording River lower pond RG_FRLP Y NA NA 1,000 0.25 NA 1.0 1.0 0 0 NS NS

Pond beside Clode Settling Pond RG_PCLSP Y >1 0.50 142 0.25 1.0 1.0 1.0 0 0 NS NS
Upper pond near Lake Mountain Lake RG_UPLML Y >1 0.50 2,262 0.50 NA 0 1.0 0 0 NS NS
Lower pond near Lake Mountain Lake RG_LPLML Y >1 0.50 2,387 0.50 1.0 1.0 1.0 1.0 1.0 0.50 NS

Small wetland at base of Fording settling pond RG_FOFR2W Y >1 0.50 2,847 0.50 1.0 1.0 1.0 1.0 1.0 0 0

Snye along Fording River RG_FO10 Y <1 0.25 830 0.25 0 1.0 0 0 0 0.50 NS
Lower Fording River oxbow RG_FOXL Y 0.5 0.25 117 0.25 0 1.0 0 0 0 NS NS
Fording River impoundment RG_FRIM Y >1 0.50 11,630 1.0 1.0 1.0 0 0 0 NS NS

Snye beside Fording River Road RG_SFRR Y >1 0.50 2,119 0.50 1.0 1.0 1.0 1.0 1.0 0 0
Fording River oxbow - Chauncey Flats RG_FOXCF Y >1 0.50 1,775 0.25 1.0 1.0 1.0 1.0 0 0 0

Pond beside Fording River RG_PFR Y >1 0.50 3,525 0.50 1.0 1.0 1.0 0 0 NS NS
Fording River wetland upstream of Chauncey 

Creek RG_FRWUCH Y <1 0.25 3,226 0.50 1.0 1.0 0 0 0 0 NS

Wetland beside Fording River RG_WFR Y >1 0.50 504 0.25 1.0 1.0 0 0 0 NS NS
Fording River side-channel pond RG_FRSCP Y 1 t o1.5 0.50 1,640 0.25 1.0 1.0 0 0 0 NS NS

Fording River side-channel wetland RG_FRSCW Y 1 to 2 0.75 1,385 0.25 1.0 1.0 0 0 0 0.50 NS
Ewin Creek wetland above Fording River RG_ECWFR Y >1 0.50 5,870 0.75 1.0 1.0 0 0 0 NS NS

Fording River wetland downstream of Ewin 
Creek RG_FWDEC Y <1 0.25 2,074 0.50 1.0 1.0 0 0 0 0 NS

Pond beside Fording River Road RG_FO29A Y 0.75 0.25 5,997 0.75 1.0 1.0 1.0 0 0 NS NS
Wetland between Fording River Road and 

railway tracks RG_FO29B Y NA NA 450 0.25 NA 1.0 1.0 1.0 0 NS NS

Pond south of Fording River Road RG_PSFRR Y NA NA 414 0.25 NA 1.0 1.0 0 0 NS NS
Snye beside Fording River RG_SFR Y NA NA 450 to 666 0.25 NA 1.0 0 0 0 NS NS

Greenhills wetland beside Fording River RG_GHWFR Y NA NA 2,015 0.50 1.0 1.0 0 0 0 NS NS
Greenhills pond beside Fording River RG_GHPFR Y >1 0.50 595 0.25 1.0 1.0 1.0 0 0 NS NS

Indicator of habitat 
quantity

Exposure 
Type

Exposure Risk Related to 
Selenium

AmphibiansHabitat Depth and Size

Accessible to 
Samplers (Y/N)

MU1

Reference

Mine-exposed

Management 
Unit

Lentic Area Description Lentic Area ID

Indicator of habitat 
quantity and 
permanence
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Table K.1:  Lentic Area Evaluation Table

Benthic 
Invertebrates

Permanence
Riparian 
Habitat

Eggs/ 
Chicks 

Present/ 
Historically 

Present

SDI

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

Exposure Risk 
Related to 
Selenium

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogeni
c impacts 
(e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Indicator 
of the 
diversity of 
aquatic 
and 
aquatic-
dependent 
birds at a 
given 
lentic area

Presence of 
eggs/chicks 
and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Do 
connections 
to other 
aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., 
for foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to fish

Selenium 
concentrations 
in LSU tissues 
(muscle or 
ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Upper pond beside Ewin Creek RG_UPBEC 1.0 1.0 0 0.33 0 0 NS 1.0 1.0 NA NA NA 0 NS 0
Lower pond beside Ewin Creek RG_LPBEC 1.0 1.0 0 0.73 0 NS NS 1.0 1.0 NA NA NA NS NS NS

North Ewin Creek wetland RG_NECW 1.0 1.0 0 0 0 NS NS 0 0 0 0 0 NS NS NS
South Ewin Creek wetland RG_SECW 1.0 1.0 0 0.67 0 NS NS 0 0 0 0 0 NS NS NS

Ewin Creek wetland next to railroad RG_ECWRR 1.0 1.0 0 0 0 NS NS 0 0 0 0 0 NS NS NS
Wetland south of RG_DRCKW RG_SDRCKW 1.0 1.0 0 0 0 0 NS 0 1.0 0 0 0 0 NS 0

Upper pond beside Greenhills Creek RG_UPGHC 1.0 1.0 0 0.28 0 0 NS 0 1.0 0 0 0 0 NS 0
Henretta Lake RG_HE27 1.0 1.0 1.0 0.83 0 0 0.50 1.0 1.0 NA 1.0 NA 1.0 NS 0

Fording River upper pond RG_FRUP 0 0 0 0 0 NS NS 0 0 0 0 0 NS NS NS
Fording River lower pond RG_FRLP NA 1.0 0 0 0 NS NS 0 NA 0 0 0 NS NS NS

Pond beside Clode Settling Pond RG_PCLSP 1.0 1.0 0 0.43 0 NS NS 0 1.0 0 0 0 NS NS NS
Upper pond near Lake Mountain Lake RG_UPLML NA 0 NA NA NA NS NS 0 NA 0 0 0 NS NS NS
Lower pond near Lake Mountain Lake RG_LPLML 1.0 1.0 1.0 0.17 0 1.5 0.50 0 1.0 0 0 0 1.5 NS 1.5

Small wetland at base of Fording settling pond RG_FOFR2W 1.0 1.0 1.0 0.79 0 0 0 0 1.0 0 0 0 0 NS 0

Snye along Fording River RG_FO10 1.0 1.0 1.0 0.63 0 1.5 NS 0.50 0 NA 1.0 NA 2.0 NS 2.0
Lower Fording River oxbow RG_FOXL 1.0 1.0 1.0 0.71 0 NS NS 1.0 0 NA NA NA NS NS NS
Fording River impoundment RG_FRIM 1.0 1.0 0 0.75 0 NS NS 1.0 1.0 NA NA NA NS NS NS

Snye beside Fording River Road RG_SFRR 1.0 1.0 1.0 0.83 0 0 NS 0 1.0 0 0 0 0 NS 0
Fording River oxbow - Chauncey Flats RG_FOXCF 1.0 1.0 0 0.71 0 0 NS 0 1.0 NA 1.0 NA 0 NS 0

Pond beside Fording River RG_PFR 1.0 1.0 0 0.21 0 NS NS 1.0 1.0 NA NA NA NS NS NS
Fording River wetland upstream of Chauncey 

Creek RG_FRWUCH 1.0 1.0 0 0.58 0 0 NS 0.50 1.0 NA NA NA 0 NS 0

Wetland beside Fording River RG_WFR 1.0 1.0 NA NA NA NS NS 1.0 1.0 NA NA NA NS NS NS
Fording River side-channel pond RG_FRSCP 1.0 1.0 0 0.75 0 NS NS 1.0 1.0 NA NA NA NS NS NS

Fording River side-channel wetland RG_FRSCW 1.0 1.0 1.0 0.78 0 1.5 0.50 1.0 1.0 NA NA NA 1.5 NS 1.5
Ewin Creek wetland above Fording River RG_ECWFR 1.0 1.0 0 0 0 NS NS 1.0 1.0 NA NA NA NS NS NS

Fording River wetland downstream of Ewin 
Creek RG_FWDEC 1.0 1.0 0 0.28 0 0 NS 1.0 1.0 NA 1.0 NA 0 NS 0

Pond beside Fording River Road RG_FO29A 1.0 1.0 0 0.43 0 NS NS 0 NA 0 0 0 NS NS NS
Wetland between Fording River Road and 

railway tracks RG_FO29B NA 1.0 NA NA NA NS NS 0 NA 0 0 0 NS NS NS

Pond south of Fording River Road RG_PSFRR NA 1.0 0 0.20 0 NS NS 0 NA NA NA 0 NS NS NS
Snye beside Fording River RG_SFR NA 1.0 NA NA NA NS NS 0.50 NA NA NA NA NS NS NS

Greenhills wetland beside Fording River RG_GHWFR 1.0 1.0 0 0.10 0 NS NS 0.50 NA NA NA NA NS NS NS
Greenhills pond beside Fording River RG_GHPFR 1.0 1.0 NA NA NA NS NS 0 1.0 0 0 0 NS NS NS

Exposure Risk Related to 
Selenium

Aquatic and Aquatic-dependent Birds

Exposure Risk Related to 
Selenium

Fish

Management 
Unit

Lentic Area Description Lentic Area ID
Exposure 

Type

MU1

Reference

Mine-exposed
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Table K.1:  Lentic Area Evaluation Table

Overall Use 
Rating

Use 
Classification

Overall Exposure Risk Rating Exposure Risk Classification

Concentrations 
of certain 
analytes (e.g., 
metals, 
selenium) may 
pose an 
exposure risk to 
amphibians, 
aquatic and 
aquatic-
dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations 
of certain 
analytes (e.g., 
selenium, 
PAHs) may 
pose an 
exposure risk to 
amphibians, 
aquatic and 
aquatic-
dependent 
birds, fish, and 
benthic 
invertebrates

Overall rating 
based on habitat 
quantity and use 
by amphibians, 
aquatic and 
aquatic-
dependent 
birds, and fish

Classification 
based on overall 
use rating

Overall exposure risk rating based on 
water quality, sediment quality, and 
tissue chemistry

Classification based on overall rating

Accessibility to 
samplers is 
flagged for 
further 
consideration

Upper pond beside Ewin Creek RG_UPBEC 0.027 0.46 1.0 High 0.24 Low None
Lower pond beside Ewin Creek RG_LPBEC NS NS 0.57 Moderate ID - Target Not Observed ID - Target Not Observed None

North Ewin Creek wetland RG_NECW NS NS 0.26 Low ID - Target Not Observed ID - Target Not Observed None
South Ewin Creek wetland RG_SECW NS NS 0.36 Moderate ID - Target Not Observed ID - Target Not Observed None

Ewin Creek wetland next to railroad RG_ECWRR NS NS 0.32 Low ID - Target Not Observed ID - Target Not Observed None
Wetland south of RG_DRCKW RG_SDRCKW 0.028 NS 1.0 High 0 Low None

Upper pond beside Greenhills Creek RG_UPGHC 0.029 0.52 0.40 Moderate 0.28 Low None
Henretta Lake RG_HE27 0.10 0.54 1.0 High 0.49 Low None

Fording River upper pond RG_FRUP NS NS 0.088 Low ID - Target Not Observed ID - Target Not Observed None
Fording River lower pond RG_FRLP NS NS 0.25 Low ID - Target Not Observed ID - Target Not Observed None

Pond beside Clode Settling Pond RG_PCLSP NS NS 0.42 Moderate ID - Target Not Observed ID - Target Not Observed None
Upper pond near Lake Mountain Lake RG_UPLML NS NS 0.18 Low ID - Target Not Observed ID - Target Not Observed None
Lower pond near Lake Mountain Lake RG_LPLML 0.093 0.71 1.0 High 1.1 High None

Small wetland at base of Fording settling pond RG_FOFR2W 0.063 0.63 1.0 High 0.26 Low None

Snye along Fording River RG_FO10 0.10 0.50 0.44 Moderate 1.3 High None
Lower Fording River oxbow RG_FOXL NS NS 0.44 Moderate ID - Target Not Observed ID - Target Not Observed None
Fording River impoundment RG_FRIM NS NS 0.59 Moderate ID - Target Not Observed ID - Target Not Observed None

Snye beside Fording River Road RG_SFRR 0 NS 1.0 High 0 Low None
Fording River oxbow - Chauncey Flats RG_FOXCF 0.060 0.57 0.63 Moderate 0.27 Low None

Pond beside Fording River RG_PFR NS NS 0.59 Moderate ID - Target Not Observed ID - Target Not Observed None
Fording River wetland upstream of Chauncey 

Creek RG_FRWUCH 0.085 0.54 0.49 Moderate 0.31 Low None

Wetland beside Fording River RG_WFR NS NS 0.61 Moderate ID - Target Not Observed ID - Target Not Observed None
Fording River side-channel pond RG_FRSCP NS NS 0.54 Moderate ID - Target Not Observed ID - Target Not Observed None

Fording River side-channel wetland RG_FRSCW 0.26 NS 0.63 Moderate 1.0 High None
Ewin Creek wetland above Fording River RG_ECWFR NS NS 0.52 Moderate ID - Target Not Observed ID - Target Not Observed None

Fording River wetland downstream of Ewin 
Creek RG_FWDEC 0.029 0.70 0.54 Moderate 0.36 Low None

Pond beside Fording River Road RG_FO29A NS NS 0.40 Moderate ID - Target Not Observed ID - Target Not Observed None
Wetland between Fording River Road and 

railway tracks RG_FO29B NS NS 0.43 Moderate ID - Target Not Observed ID - Target Not Observed None

Pond south of Fording River Road RG_PSFRR NS NS 0.31 Low ID - Target Not Observed ID - Target Not Observed None
Snye beside Fording River RG_SFR NS NS 0.39 Moderate ID - Target Not Observed ID - Target Not Observed None

Greenhills wetland beside Fording River RG_GHWFR 0.029 0.68 0.43 Moderate 1.1 High None
Greenhills pond beside Fording River RG_GHPFR NS NS 0.48 Moderate ID - Target Not Observed ID - Target Not Observed None

Access Flag

Overall Ratings

Sediment 
Quality

Water Quality

Management 
Unit

Exposure 
Type

Lentic Area Description Lentic Area ID

MU1

Reference

Mine-exposed
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Table K.1:  Lentic Area Evaluation Table

Maximum 
Depth (m)

Depth 
Rating

Habitat 

Area (m2)
Area (m2) 

Rating
Permanence Riparian Habitat

Isolation from 
Predatory Fish 
(Eggs/ Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR for 

Breeding/ 
Rearing 

Difficult to complete 
biological monitoring 
in areas that cannot 
be accessed safely, 
or where landowner 
permission has not 
been granted

Does the wetted 
area persist long 
enough to 
support 
amphibian eggs 
and larvae?

Some lentic 
areas may have 
habitat available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be hindered 
by anthropogenic 
impacts (e.g., 
recreational use, 
logging) 
unrelated to 
mining

Amphibian eggs 
(and larvae) in 
areas that are 
not fish-bearing 
or frequented by 
fish are less 
likely to be 
eaten

Presence of 
egg/larval life 
stages is an 
indicator of use 
for breeding

Presence of 
egg/larval life 
stages and 
observations of 
breeding 
activities are 
indicators of use 
by SAR for 
breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk to 
amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate an 
exposure risk

Lily Lake RG_LILA Y >1 0.50 13,980 1.0 1.0 1.0 1.0 0 0 NS NS
Fording River wetland (front) RG_FO15 Y <1 0.25 18,760 1.0 1.0 1.0 1.0 1.0 1.0 0 0
Fording River wetland (back) RG_FO15B Y 1 to 2 0.75 8,793 0.75 1.0 1.0 1.0 1.0 1.0 0 0

Lower south Fording River wetland RG_LSFRW Y <2 0.75 122 0.25 1.0 1.0 0 1.0 0 NS NS
Upper south Fording River wetland RG_USFRW Y 0.75 0.25 1,736 0.25 1.0 1.0 0 1.0 0 NS NS

East Elk Lakes FSR swamp RG_GARD Y NA NA 54,696 1.0 1.0 1.0 1.0 1.0 1.0 0 0
West Elk Lakes FSR swamp RG_GRSYPD Y NA NA 48,036 1.0 1.0 1.0 1.0 1.0 1.0 NS NS
Blue Lake recreational area RG_BLULA Y <1 0.25 12,460 1.0 1.0 0 1.0 0 0 NS NS

Unnamed wetland near Elk River north of 
Elkford RG_REFF Y >1 0.50 33,760 1.0 1.0 1.0 1.0 1.0 1.0 0 0

Wetland west of the Elk River RG_WWER Y 0.5 0.25 6,673 0.75 1.0 1.0 1.0 1.0 1.0 0 0
Pond north of Elkford RG_PNEF Y <5 1.0 771 0.25 1.0 1.0 1.0 0 0 NS NS

Upper wetland east of Elkford RG_UWEEF Y >1 0.50 6,401 0.75 1.0 1.0 1.0 0 0 NS NS
Lower wetland east of Elkford RG_LWEEF Y NA NA 9,697 0.75 1.0 1.0 1.0 0 0 NS NS

Wetland/pond in Elkford RG_WPEF Y >1 0.50 730 to 
5,003 0.50 1.0 1.0 1.0 1.0 0 0 0

Greenhills south wetland RG_GHSW Y <0.5 0 10,150 1.0 0 1.0 1.0 0 0 NS NS
Mudbog marsh RG_MUDBOG Y NA NA 23,578 1.0 NA NA 1.0 0 0 NS NS

Lost Lake RG_LOLA Y >1 0.50 55,300 1.0 1.0 1.0 1.0 1.0 0 NS NS
Sulphur Springs FSR marsh RG_SULSPR Y NA NA NA NA NA NA 1.0 0 0 NS NS

Elk Valley highway impoundment RG_EVHIM Y NA NA 4,019 NA 1.0 NA 1.0 0 0 NS NS
Elk River upper ponds RG_ERUP Y 1.5 to 2 0.75 8,973 0.75 1.0 1.0 0 0 0 0 NS
Lower Elk River pond RG_LERP Y >2 1.0 3,370 0.50 1.0 1.0 1.0 1.0 1.0 NS NS

Upper Elk River oxbow RG_EROU Y >1 0.50 40,000 1.0 1.0 1.0 0 1.0 0 0 0
Thompson powerline wetland RG_TPW Y 0.5 0.25 2,354 0.50 1.0 1.0 1.0 1.0 1.0 0 0

Greenhills wetland above Thompson Creek RG_GHWTC Y 0.5 0.25 4,216 0.50 1.0 1.0 1.0 1.0 1.0 0 0
Grave Lake marsh (large) RG_GLML Y >1 0.50 77,830 1.0 1.0 1.0 1.0 1.0 1.0 0 0

Grave Lake marsh (small) RG_GLMS Y <1 0.25 1,524 to 
19,630 1.0 1.0 1.0 1.0 1.0 1.0 0 0

Grave Lake RG_GRLK Y >1 0.50 1,084,000 1.0 1.0 0 0 1.0 0 0 0
Leach Creek oxbow C RG_LCHOC Y NA NA NA NA NA NA 1.0 0 0 NS NS
Leach Creek oxbow B RG_LCHOB Y NA NA 3,973 0.50 NA 0 1.0 1.0 1.0 0 0

Alexander Creek FSR side-channel RG_ALEXFSR Y NA NA 5,992 0.75 NA 1.0 0 1.0 1.0 NS NS
Alexander Creek mouth wetland RG_ALE1 Y <1 0.25 1,835 0.25 1.0 1.0 0 1.0 1.0 0 NS

Crowsnest A swamp RG_GRWETA Y NA NA 2,100 0.50 NA NA 1.0 0 0 NS NS
Crowsnest B swamp RG_GRWETB Y NA NA 14,160 1.0 NA NA 1.0 0 0 NS NS

Culver Pond RG_CUPO N >1 0.50 507 0.25 1.0 1.0 1.0 1.0 1.0 0 0

Lentic Area ID

Accessible to 
Samplers (Y/N)

Habitat Depth and Size

Indicator of habitat 
quantity and 
permanence

Indicator of habitat 
quantity

Mine-exposed

Reference

Amphibians

Exposure Risk Related to 
Selenium

MU2
Reference

Mine-exposed

Reference

MU3

Management 
Unit

Exposure 
Type

Lentic Area Description

MU4
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Table K.1:  Lentic Area Evaluation Table

Benthic 
Invertebrates

Permanence
Riparian
Habitat

Eggs/ 
Chicks 

Present/ 
Historically 

Present

SDI

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

Exposure Risk 
Related to 
Selenium

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogeni
c impacts 
(e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Indicator 
of the 
diversity of 
aquatic 
and 
aquatic-
dependent 
birds at a 
given 
lentic area

Presence of 
eggs/chicks 
and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Do 
connections 
to other 
aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., 
for foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to fish

Selenium 
concentrations 
in LSU tissues 
(muscle or 
ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Lily Lake RG_LILA 1.0 1.0 NA NA NA NS NS 0 1.0 0 0 0 NS NS NS
Fording River wetland (front) RG_FO15 1.0 1.0 1.0 0.78 0 0 0 0 1.0 0 0 0 0 NS 0
Fording River wetland (back) RG_FO15B 1.0 1.0 1.0 0.71 0 0 NS 0 1.0 0 0 0 0 NS 0

Lower south Fording River wetland RG_LSFRW 1.0 1.0 0 0 0 NS NS 0.50 0 0 0 0 NS NS NS
Upper south Fording River wetland RG_USFRW 1.0 1.0 0 0.67 0 NS NS 0.50 1.0 0 0 0 NS NS NS

East Elk Lakes FSR swamp RG_GARD 1.0 1.0 NA NA NA 0 NS 0 1.0 0 0 0 0 NS 0
West Elk Lakes FSR swamp RG_GRSYPD 1.0 1.0 NA NA NA NS NS 0 0 0 0 0 NS NS NS
Blue Lake recreational area RG_BLULA 1.0 0 0 0 0 NS NS 0 1.0 0 0 0 NS NS NS

Unnamed wetland near Elk River north of 
Elkford RG_REFF 1.0 1.0 1.0 0.82 0 0 NS 0 1.0 0 1.0 0 0 NS 0

Wetland west of the Elk River RG_WWER 1.0 1.0 1.0 0.82 0 0 0.50 0 1.0 0 1.0 0 0 NS 0
Pond north of Elkford RG_PNEF 1.0 1.0 NA NA NA NS NS 0 1.0 0 0 0 NS NS NS

Upper wetland east of Elkford RG_UWEEF 1.0 1.0 NA NA NA NS NS 0 1.0 0 0 0 NS NS NS
Lower wetland east of Elkford RG_LWEEF 1.0 1.0 0 0.68 0 NS NS 0 1.0 0 0 0 NS NS NS

Wetland/pond in Elkford RG_WPEF 1.0 1.0 1.0 0.68 0 0 0 0 0 0 0 0 0 NS 0

Greenhills south wetland RG_GHSW 0 1.0 0 0.54 0 NS NS 0 0 0 0 0 NS NS NS
Mudbog marsh RG_MUDBOG NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS

Lost Lake RG_LOLA 1.0 1.0 0 0.75 0 NS NS 1.0 1.0 NA 1.0 NA NS NS NS
Sulphur Springs FSR marsh RG_SULSPR NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS

Elk Valley highway impoundment RG_EVHIM 1.0 NA 0 0.75 0 NS NS 0 NA 0 0 0 NS NS NS
Elk River upper ponds RG_ERUP 1.0 1.0 1.0 0.79 0 0 0.50 1.0 1.0 1.0 1.0 1.0 0 0.50 0
Lower Elk River pond RG_LERP 1.0 1.0 0 0.54 0 NS NS 0 1.0 0 0 0 NS NS NS

Upper Elk River oxbow RG_EROU 1.0 1.0 1.0 0.87 0 0 0 1.0 1.0 1.0 1.0 0 0 NS 0
Thompson powerline wetland RG_TPW 1.0 1.0 0 0 0 0 NS 0 0 0 0 0 0 NS 0

Greenhills wetland above Thompson Creek RG_GHWTC 1.0 1.0 0 0 0 0 NS 0 0 0 0 0 0 NS 0
Grave Lake marsh (large) RG_GLML 1.0 1.0 1.0 0.74 0 0 NS 0 1.0 0 0 0 0 NS 0

Grave Lake marsh (small) RG_GLMS 1.0 1.0 1.0 0.68 0 0 0 0 0 0 0 0 0 NS 0

Grave Lake RG_GRLK 1.0 1.0 1.0 0.79 0 0 0 1.0 1.0 1.0 1.0 0 0 NS 0
Leach Creek oxbow C RG_LCHOC NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Leach Creek oxbow B RG_LCHOB NA 0 NA NA NA 0 NS 0 NA 0 0 0 0 NS 0

Alexander Creek FSR side-channel RG_ALEXFSR NA 1.0 NA NA NA NS NS 1.0 NA NA NA NA NS NS NS
Alexander Creek mouth wetland RG_ALE1 1.0 1.0 1.0 0.82 0 0 NS 1.0 1.0 1.0 1.0 0 0 NS 0

Crowsnest A swamp RG_GRWETA NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Crowsnest B swamp RG_GRWETB NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS

Culver Pond RG_CUPO 1.0 1.0 NA NA NA 0 NS 0 1.0 0 0 0 0 NS 0

Reference

Fish

Exposure Risk Related to 
Selenium

MU2
Reference

Mine-exposed

MU3

Reference

Mine-exposed

Management 
Unit

Exposure 
Type

Lentic Area Description Lentic Area ID

Aquatic and Aquatic-dependent Birds

Exposure Risk Related to 
Selenium

MU4
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Table K.1:  Lentic Area Evaluation Table

Overall Use 
Rating

Use 
Classification

Overall Exposure Risk Rating Exposure Risk Classification

Concentrations 
of certain 
analytes (e.g., 
metals, 
selenium) may 
pose an 
exposure risk to 
amphibians, 
aquatic and 
aquatic-
dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations 
of certain 
analytes (e.g., 
selenium, 
PAHs) may 
pose an 
exposure risk to 
amphibians, 
aquatic and 
aquatic-
dependent 
birds, fish, and 
benthic 
invertebrates

Overall rating 
based on habitat 
quantity and use 
by amphibians, 
aquatic and 
aquatic-
dependent 
birds, and fish

Classification 
based on overall 
use rating

Overall exposure risk rating based on 
water quality, sediment quality, and 
tissue chemistry

Classification based on overall rating

Accessibility to 
samplers is 
flagged for 
further 
consideration

Lily Lake RG_LILA NS NS 0.54 Moderate ID - Target Not Observed ID - Target Not Observed None
Fording River wetland (front) RG_FO15 0.044 0.54 1.0 High 0.22 Low None
Fording River wetland (back) RG_FO15B 0.056 NS 1.0 High 0.028 Low None

Lower south Fording River wetland RG_LSFRW NS NS 0.38 Moderate ID - Target Not Observed ID - Target Not Observed None
Upper south Fording River wetland RG_USFRW NS 0.48 0.45 Moderate 1.4 Sediment-based Exposure Risk Only None

East Elk Lakes FSR swamp RG_GARD 0.029 NS 1.0 High 0 Low None
West Elk Lakes FSR swamp RG_GRSYPD NS NS 1.0 High ID - Target Observed But Not Sampled ID - Target Observed But Not Sampled None
Blue Lake recreational area RG_BLULA NS NS 0.31 Low ID - Target Not Observed ID - Target Not Observed None

Unnamed wetland near Elk River north of 
Elkford RG_REFF 0.036 0.44 1.0 High 0.21 Low None

Wetland west of the Elk River RG_WWER 0.042 0.28 1.0 High 0.18 Low None
Pond north of Elkford RG_PNEF NS NS 0.52 Moderate ID - Target Not Observed ID - Target Not Observed None

Upper wetland east of Elkford RG_UWEEF NS NS 0.52 Moderate ID - Target Not Observed ID - Target Not Observed None
Lower wetland east of Elkford RG_LWEEF NS NS 0.46 Moderate ID - Target Not Observed ID - Target Not Observed None

Wetland/pond in Elkford RG_WPEF 0.045 NS 0.51 Moderate 0 Low None

Greenhills south wetland RG_GHSW NS NS 0.27 Low ID - Target Not Observed ID - Target Not Observed None
Mudbog marsh RG_MUDBOG NS NS 0.50 Moderate ID - Target Not Observed ID - Target Not Observed None

Lost Lake RG_LOLA NS NS 0.75 High ID - Target Not Observed ID - Target Not Observed None
Sulphur Springs FSR marsh RG_SULSPR NS NS 0.33 Moderate ID - Target Not Observed ID - Target Not Observed None

Elk Valley highway impoundment RG_EVHIM NS NS 0.31 Low ID - Target Not Observed ID - Target Not Observed None
Elk River upper ponds RG_ERUP 0.025 NS 1.0 High 0.15 Low None
Lower Elk River pond RG_LERP NS NS 1.0 High ID - Target Observed But Not Sampled ID - Target Observed But Not Sampled None

Upper Elk River oxbow RG_EROU 0.066 0.34 0.73 High 0.15 Low None
Thompson powerline wetland RG_TPW 0.064 NS 1.0 High 0.032 Low None

Greenhills wetland above Thompson Creek RG_GHWTC 0.028 NS 1.0 High 0 Low None
Grave Lake marsh (large) RG_GLML 0.060 NS 1.0 High 0.030 Low None

Grave Lake marsh (small) RG_GLMS 0.045 0.39 1.0 High 0.16 Low None

Grave Lake RG_GRLK 0.022 0.23 0.66 High 0.093 Low None
Leach Creek oxbow C RG_LCHOC NS NS 0.33 Moderate ID - Target Not Observed ID - Target Not Observed None
Leach Creek oxbow B RG_LCHOB 0.028 NS 1.0 High 0 Low None

Alexander Creek FSR side-channel RG_ALEXFSR NS NS 1.0 High ID - Target Observed But Not Sampled ID - Target Observed But Not Sampled None
Alexander Creek mouth wetland RG_ALE1 0.048 0.44 1.0 High 0.25 Low None

Crowsnest A swamp RG_GRWETA NS NS 0.38 Moderate ID - Target Not Observed ID - Target Not Observed None
Crowsnest B swamp RG_GRWETB NS NS 0.50 Moderate ID - Target Not Observed ID - Target Not Observed None

Culver Pond RG_CUPO 0.029 NS 1.0 High 0 Low Access Flag

Water Quality

MU3

Reference

Mine-exposed

ReferenceMU4

MU2
Reference

Mine-exposed

Management 
Unit

Exposure 
Type

Lentic Area Description Lentic Area ID

Sediment 
Quality

Overall Ratings

Access Flag
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Table K.1:  Lentic Area Evaluation Table

Maximum 
Depth (m)

Depth 
Rating

Habitat 

Area (m2)
Area (m2) 

Rating
Permanence Riparian Habitat

Isolation from 
Predatory Fish 
(Eggs/ Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR for 

Breeding/ 
Rearing 

Difficult to complete 
biological monitoring 
in areas that cannot 
be accessed safely, 
or where landowner 
permission has not 
been granted

Does the wetted 
area persist long 
enough to 
support 
amphibian eggs 
and larvae?

Some lentic 
areas may have 
habitat available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be hindered 
by anthropogenic 
impacts (e.g., 
recreational use, 
logging) 
unrelated to 
mining

Amphibian eggs 
(and larvae) in 
areas that are 
not fish-bearing 
or frequented by 
fish are less 
likely to be 
eaten

Presence of 
egg/larval life 
stages is an 
indicator of use 
for breeding

Presence of 
egg/larval life 
stages and 
observations of 
breeding 
activities are 
indicators of use 
by SAR for 
breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk to 
amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate an 
exposure risk

Elk River side-channel impoundment RG_ERSCIM Y NA NA 2,217 0.50 1.0 1.0 0 0 0 0 NS
Pond adjacent to the airport RG_PAIR Y <1 0.25 2,328 0.50 1.0 1.0 1.0 1.0 1.0 0.50 0

Elk River wetland downstream of Grave Creek RG_ELWDGC Y 1.5 to 2 0.75 3,029 0.50 1.0 1.0 0 1.0 1.0 0.50 0

Elk River impoundment RG_ERIM Y <1 0.25 1,507 0.25 1.0 1.0 1.0 0 0 NS NS
Elk River wetland RG_ERW Y >1 0.50 3,217 0.50 1.0 1.0 1.0 1.0 0 0.50 0.50

Elk River side-channel near EVO RG_ERWCO N <2 0.75 19,540 1.0 1.0 1.0 0 1.0 1.0 0.50 0.50
Elkview wetland RG_EREV Y >1 0.50 12,610 1.0 1.0 1.0 0 0 0 0 NS

South Elk River oxbow RG_SEROX Y <1 0.25 755 0.25 1.0 1.0 1.0 1.0 0 0 0
Goddard Marsh RG_GO13 Y >1 0.50 27,750 1.0 1.0 1.0 0 1.0 0 0.50 0

Elk River snye north of Sparwood RG_ERSNSP Y NA NA 1,781 0.25 1.0 1.0 0 0 0 NS NS
Otto Ponds RG_OTTO Y >1 0.50 31,180 1.0 1.0 0 0 1.0 1.0 0 0

Elk River side-channel at Michel Creek RG_ERSCMC Y <2 0.75 206 0.25 1.0 1.0 0 0 0 0 NS
Southern Michel Creek impoundment RG_SMCIM Y, but see Data tab >1 0.50 3,000 0.50 1.0 1.0 0 1.0 1.0 0 0

Michel Creek impoundment at Corbin Creek RG_MCIMCC Y NA NA 2,942 0.50 1.0 1.0 0 1.0 1.0 0 0

RG_MCWB Y NA NA 460 0.25 1.0 1.0 1.0 0 0 NS NS
RG_MCWA Y <1 0.25 2,038 0.50 1.0 1.0 0 1.0 1.0 0 NS

Michel Creek wetland at Andy Good Creek RG_MCWAGC Y >1 0.50 2,065 0.50 1.0 1.0 0 0 0 NS NS
Northern Michel Creek impoundment RG_NMCIM Y 1 to 2 0.75 1,390 0.25 1.0 1.0 0 0 0 NS NS
Michel Creek/Corbin Road wetland RG_MI16 Y >1 0.50 24,000 1.0 1.0 1.0 0 1.0 1.0 0 0
Southern Lower Michel Creek pond RG_SLMICP Y <0.5 0 31 to 318 1.0 0 1.0 1.0 1.0 0 0.50 0

Corbin Road Triple pond A RG_TRIPLEA Y NA NA 1,775 0.25 NA NA 1.0 0 0 NS NS
Corbin Road Triple pond B RG_TRIPLEB Y NA NA 660 0.25 NA NA 1.0 0 0 NS NS
Corbin Road Triple pond C RG_TRIPLEC Y NA NA 2,000 0.50 NA NA 1.0 0 0 NS NS
Michel Creek side-channel RG_MIC2 Y <1 0.25 5,818 0.75 1.0 1.0 0 0 0 0 NS

Michel Creek wetland RG_MIWW Y >1 0.50 911 0.25 1.0 1.0 0 1.0 1.0 0 0
Aqueduct Creek wetland RG_AQU1 Y 0.5 0.25 4,023 0.50 1.0 1.0 0 0 0 0.50 NS

Hartley Lake RG_HART Y >1 0.50 43,460 1.0 1.0 1.0 0 1.0 1.0 0 0
Island Lake Lodge RG_ISLAND Y NA NA 73,663 1.0 1.0 1.0 0 1.0 1.0 NS 0

Lodgepole FSR impoundment RG_LFSRIM Y 3.0 1.0 19,120 1.0 1.0 1.0 0 1.0 1.0 NS NS
Lodgepole FSR wetland RG_LFSRW Y <1 0.25 14,800 1.0 1.0 1.0 1.0 1.0 1.0 0 0

Michel Creek wetlands (small, interconnected 
wetlands)

MU5

Mine-exposed

Reference

MU4

Management 
Unit

Exposure 
Type

Lentic Area Description Lentic Area ID

Accessible to 
Samplers (Y/N)

Habitat Depth and Size Amphibians

Indicator of habitat 
quantity and 
permanence

Indicator of habitat 
quantity

Exposure Risk Related to 
Selenium
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Table K.1:  Lentic Area Evaluation Table

Benthic 
Invertebrates

Permanence
Riparian
Habitat

Eggs/ 
Chicks 

Present/ 
Historically 

Present

SDI

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

Exposure Risk 
Related to 
Selenium

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogeni
c impacts 
(e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Indicator 
of the 
diversity of 
aquatic 
and 
aquatic-
dependent 
birds at a 
given 
lentic area

Presence of 
eggs/chicks 
and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Do 
connections 
to other 
aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., 
for foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to fish

Selenium 
concentrations 
in LSU tissues 
(muscle or 
ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Elk River side-channel impoundment RG_ERSCIM 1.0 1.0 1.0 0.66 0 0 0.50 1.0 1.0 0 1.0 0 0 NS 0
Pond adjacent to the airport RG_PAIR 1.0 1.0 0 0.45 0 1.5 NS 0 0 0 0 0 2.0 NS 1.5

Elk River wetland downstream of Grave Creek RG_ELWDGC 1.0 1.0 0 0.82 0 2.0 NS 1.0 1.0 1.0 1.0 0 2.0 NS 2.0

Elk River impoundment RG_ERIM 1.0 1.0 1.0 0.72 0 NS NS 0 1.0 0 0 0 NS NS NS
Elk River wetland RG_ERW 1.0 1.0 1.0 0.53 0 2.0 0.50 0 1.0 0 0 0 3.0 NS 2.0

Elk River side-channel near EVO RG_ERWCO 1.0 1.0 0 0.82 0 2.0 NS 1.0 1.0 NA 1.0 NA 3.0 NS 3.0
Elkview wetland RG_EREV 1.0 1.0 0 0.65 0 0 0.50 1.0 1.0 NA NA NA 0 NS 0

South Elk River oxbow RG_SEROX 1.0 1.0 1.0 0.58 0 0 0.50 0 NA 0 0 0 0 NS 0
Goddard Marsh RG_GO13 1.0 1.0 1.0 0.70 0 1.5 0.50 1.0 1.0 1.0 1.0 0 2.0 3.0 1.5

Elk River snye north of Sparwood RG_ERSNSP 1.0 1.0 0 NA NA NS NS 1.0 NA NA NA NA NS NS NS
Otto Ponds RG_OTTO 1.0 0 1.0 0.32 0 0 0 1.0 1.0 1.0 1.0 0 0 0.50 0

Elk River side-channel at Michel Creek RG_ERSCMC 1.0 1.0 0 0.61 0 0 NS 1.0 1.0 1.0 1.0 1.0 0 1.0 0
Southern Michel Creek impoundment RG_SMCIM 1.0 1.0 0 0.90 0 0 NS 1.0 1.0 0 1.0 0 0 NS 0

Michel Creek impoundment at Corbin Creek RG_MCIMCC 1.0 1.0 0 0.82 0 0 NS 1.0 1.0 0 1.0 0 0 0.50 0

RG_MCWB 1.0 1.0 1.0 0.78 0 NS NS 0 0 0 0 0 NS NS NS
RG_MCWA 1.0 1.0 0 0.72 0 0 NS 1.0 0 NA NA NA 0 NS 0

Michel Creek wetland at Andy Good Creek RG_MCWAGC 1.0 1.0 0 0.67 0 NS NS 1.0 1.0 NA NA NA NS NS NS
Northern Michel Creek impoundment RG_NMCIM 1.0 1.0 0 0 0 NS NS 1.0 1.0 NA NA NA NS NS NS
Michel Creek/Corbin Road wetland RG_MI16 1.0 1.0 1.0 0.82 0 0 0.50 1.0 1.0 1.0 1.0 1.0 0 NS 0
Southern Lower Michel Creek pond RG_SLMICP 1.0 1.0 NA NA NA 2.0 NS 0 0 0 0 0 2.0 NS 2.0

Corbin Road Triple pond A RG_TRIPLEA NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Corbin Road Triple pond B RG_TRIPLEB NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Corbin Road Triple pond C RG_TRIPLEC NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Michel Creek side-channel RG_MIC2 1.0 1.0 0 0.49 0 0 NS 1.0 1.0 1.0 1.0 1.0 0 NS 0

Michel Creek wetland RG_MIWW 1.0 1.0 1.0 0.85 0 0 0.50 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0
Aqueduct Creek wetland RG_AQU1 1.0 1.0 0 0.71 0 1.5 NS 1.0 1.0 1.0 1.0 0 2.0 3.0 1.5

Hartley Lake RG_HART 1.0 1.0 1.0 0.87 0 0 0 1.0 1.0 1.0 0 1.0 0 NS 0
Island Lake Lodge RG_ISLAND 1.0 1.0 NA NA NA NS NS 1.0 1.0 NA NA NA NS NS NS

Lodgepole FSR impoundment RG_LFSRIM 1.0 1.0 0 0.38 0 NS NS 1.0 1.0 0 0 0 NS NS NS
Lodgepole FSR wetland RG_LFSRW 1.0 1.0 1.0 0.74 0 0 0 0 1.0 0 0 0 0 NS 0

Mine-exposed

Michel Creek wetlands (small, interconnected 
wetlands)

Reference

MU4

MU5

Management 
Unit

Exposure Risk Related to 
Selenium

Exposure Risk Related to 
Selenium

Exposure 
Type

Lentic Area Description Lentic Area ID

Aquatic and Aquatic-dependent Birds Fish
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Table K.1:  Lentic Area Evaluation Table

Overall Use 
Rating

Use 
Classification

Overall Exposure Risk Rating Exposure Risk Classification

Concentrations 
of certain 
analytes (e.g., 
metals, 
selenium) may 
pose an 
exposure risk to 
amphibians, 
aquatic and 
aquatic-
dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations 
of certain 
analytes (e.g., 
selenium, 
PAHs) may 
pose an 
exposure risk to 
amphibians, 
aquatic and 
aquatic-
dependent 
birds, fish, and 
benthic 
invertebrates

Overall rating 
based on habitat 
quantity and use 
by amphibians, 
aquatic and 
aquatic-
dependent 
birds, and fish

Classification 
based on overall 
use rating

Overall exposure risk rating based on 
water quality, sediment quality, and 
tissue chemistry

Classification based on overall rating

Accessibility to 
samplers is 
flagged for 
further 
consideration

Elk River side-channel impoundment RG_ERSCIM 0.19 NS 0.57 Moderate 0.18 Low None
Pond adjacent to the airport RG_PAIR 0.12 0.41 1.0 High 1.0 High None

Elk River wetland downstream of Grave Creek RG_ELWDGC 0.068 0.31 1.0 High 1.1 High None

Elk River impoundment RG_ERIM NS NS 0.48 Moderate ID - Target Not Observed ID - Target Not Observed None
Elk River wetland RG_ERW 0.086 0.37 0.56 Moderate 1.2 High None

Elk River side-channel near EVO RG_ERWCO 0.048 0.42 1.0 High 1.5 High Access Flag
Elkview wetland RG_EREV 0.072 NS 0.58 Moderate 0.12 Low None

South Elk River oxbow RG_SEROX 0.021 0.32 0.51 Moderate 0.19 Low None
Goddard Marsh RG_GO13 0.25 0.75 0.72 High 1.3 High None

Elk River snye north of Sparwood RG_ERSNSP NS NS 0.53 Moderate ID - Target Not Observed ID - Target Not Observed None
Otto Ponds RG_OTTO 0.25 0.79 1.0 High 0.40 Low None

Elk River side-channel at Michel Creek RG_ERSCMC 0.054 NS 1.0 High 0.19 Low None
Southern Michel Creek impoundment RG_SMCIM 0.044 0.23 1.0 High 0.12 Low Access Flag

Michel Creek impoundment at Corbin Creek RG_MCIMCC 0.092 0.76 1.0 High 0.38 Low None

RG_MCWB NS NS 0.44 Moderate ID - Target Not Observed ID - Target Not Observed None
RG_MCWA 0.063 0.47 1.0 High 0.27 Low None

Michel Creek wetland at Andy Good Creek RG_MCWAGC NS 0.55 0.55 Moderate 1.7 Sediment-based Exposure Risk Only None
Northern Michel Creek impoundment RG_NMCIM NS NS 0.50 Moderate ID - Target Not Observed ID - Target Not Observed None
Michel Creek/Corbin Road wetland RG_MI16 0.021 0.44 1.0 High 0.23 Low None
Southern Lower Michel Creek pond RG_SLMICP 0.064 NS 0.43 Moderate 1.1 High None

Corbin Road Triple pond A RG_TRIPLEA NS NS 0.31 Low ID - Target Not Observed ID - Target Not Observed None
Corbin Road Triple pond B RG_TRIPLEB NS NS 0.31 Low ID - Target Not Observed ID - Target Not Observed None
Corbin Road Triple pond C RG_TRIPLEC NS NS 0.38 Moderate ID - Target Not Observed ID - Target Not Observed None
Michel Creek side-channel RG_MIC2 0.029 NS 1.0 High 0 Low None

Michel Creek wetland RG_MIWW 0.040 0.50 1.0 High 0.46 Low None
Aqueduct Creek wetland RG_AQU1 0.085 0.73 0.56 Moderate 1.6 High None

Hartley Lake RG_HART 0.066 0.36 1.0 High 0.16 Low None
Island Lake Lodge RG_ISLAND 0 NS 1.0 High 0 Low None

Lodgepole FSR impoundment RG_LFSRIM NS 0.25 1.0 High 0.75 Sediment-based Exposure Risk Only None
Lodgepole FSR wetland RG_LFSRW 0.045 0.26 1.0 High 0.11 Low None

Mine-exposed

Management 
Unit

Exposure 
Type

Michel Creek wetlands (small, interconnected 
wetlands)

Reference

MU4

MU5

Overall Ratings

Access Flag

Lentic Area Description Lentic Area ID

Water Quality
Sediment 

Quality

Page 9 of 12



Table K.1:  Lentic Area Evaluation Table

Maximum 
Depth (m)

Depth 
Rating

Habitat 

Area (m2)
Area (m2) 

Rating
Permanence Riparian Habitat

Isolation from 
Predatory Fish 
(Eggs/ Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR for 

Breeding/ 
Rearing 

Difficult to complete 
biological monitoring 
in areas that cannot 
be accessed safely, 
or where landowner 
permission has not 
been granted

Does the wetted 
area persist long 
enough to 
support 
amphibian eggs 
and larvae?

Some lentic 
areas may have 
habitat available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be hindered 
by anthropogenic 
impacts (e.g., 
recreational use, 
logging) 
unrelated to 
mining

Amphibian eggs 
(and larvae) in 
areas that are 
not fish-bearing 
or frequented by 
fish are less 
likely to be 
eaten

Presence of 
egg/larval life 
stages is an 
indicator of use 
for breeding

Presence of 
egg/larval life 
stages and 
observations of 
breeding 
activities are 
indicators of use 
by SAR for 
breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk to 
amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate an 
exposure risk

Pine Avenue impoundment RG_ERST Y 1.5 to 2 0.75 2,279 0.50 1.0 1.0 0 1.0 0 0 0
Elk River oxbow RG_EROX Y <0.5 0 297 0.25 1.0 1.0 0.50 0 0 NS NS

Elk Valley Provincial Park snye RG_EVPPS Y >1 0.50 9,342 0.75 1.0 1.0 0 1.0 0 0 NS
Hosmer impoundment RG_ERH Y <1 0.25 5,288 0.75 1.0 0 0 0 0 0 NS

Elk River impoundment north of Fernie RG_ERIMNF Y 1.5 to 2 0.75 6,858 0.75 1.0 1.0 1.0 1.0 0 0 NS
Manitou/Shadow road impoundment RG_ERFW Y <1 0.25 1,806 0.25 1.0 1.0 1.0 1.0 0 NS NS

Gerry's Pond RG_GEPO Y NA NA NA NA NA NA 1.0 1.0 0 NS NS
Elk River impoundment in Fernie RG_ERIMF Y 1.5 0.75 43,600 1.0 1.0 1.0 0 1.0 0 0 NS

Annex pond RG_ANNEX Y NA NA NA NA NA NA 1.0 0 0 NS NS
Elk River wetland south of Fernie RG_ERWSF Y <0.5 0 7,572 0.75 1.0 1.0 0 1.0 0 0 0

Stanford Pond RG_STPD Y >1 0.50 3,995 0.50 1.0 1.0 0 0 0 0.50 NS
North of RG_EROL RG_NEROL Y >1 0.50 20,160 1.0 1.0 1.0 0 1.0 0 NS NS

Lower Elk River oxbow RG_EROL Y >0.75 0.25 7,696 0.75 1.0 0 0 1.0 0 0 0
Elk River - off channel habitat on west bank of 

Elk River upstream of Morissey RG_SEROL Y >1 0.50 10,000 0.75 1.0 1.0 0 1.0 0 NS NS

Domin Road snye RG_DOMRS Y <1 0.25 4,800 0.50 1.0 1.0 0 1.0 0 0 0
Elk River side-channel near Morrissey RG_ERMO Y NA NA 3,900 0.50 1.0 1.0 0 1.0 0 0 0

Elk River side-channel near Tunnel Creek RG_ERTU Y NA NA 790 0.25 NA NA 1.0 0 0 NS NS
Unnamed wetland near Morissey RG_UNWNMO Y >1 0.50 2,444 0.50 1.0 0 0 0 0 NS NS

Elk River impoundment east of Elko RG_ERIMEL Y NA NA 1,650 0.25 1.0 1.0 1.0 0 0 NS NS
East Elko River wetland RG_EERW Y 0.4 0 NA NA 0 1.0 1.0 0 0 NS NS

Elko River side-channel pond RG_ERSCP Y <1 0.25 560 0.25 1.0 1.0 1.0 0 0 NS NS
Elk River side-channel RG_ELKOU Y <1 0.25 1,037 0.25 1.0 1.0 0 0 0 NS NS

- RG_ELKOB Y NA NA 1,260 0.25 0 1.0 0 0 0 NS NS
Elk River wetland east of Elko RG_EREO Y <1 0.25 11,500 1.0 1.0 1.0 0 0 0 NS NS

- RG_ELMOUTH Y, but see Data tab >1 0.50 9,641 0.75 1.0 1.0 0 1.0 0 NS NS
Bull River RG_BLRVR Y NA NA NA 1.0 NA NA 1.0 0 0 NS NS

Flathead side-channel RG_FLSC Y NA NA 4,630 0.50 NA NA 1.0 0 0 NS NS
Flathead oxbow RG_FLOX Y NA NA 3,835 0.50 1.0 1.0 0 0 0 0 NS

Flathead side-channel/snye RG_FLA1 Y 1.5 0.75 8,473 0.75 1.0 1.0 0 1.0 0 0 NS
Flathead Marsh RG_FL17 Y >1 0.50 28,210 1.0 1.0 1.0 0 1.0 0 0 0

Flathead Valley FSR swamp RG_BORDD Y NA NA 2,748 0.50 NA NA 1.0 1.0 0 NS NS
Flathead marsh 2 RG_FLM Y NA NA 24,452 1.0 NA NA 1.0 1.0 0 NS NS
Sage FSR pond RG_SGCRK Y NA NA 800 0.25 NA NA 1.0 1.0 0 NS NS

Kishinena Creek FSR marsh RG_KISHB Y NA NA 2,716 0.50 NA NA 1.0 1.0 0 NS NS
Pickering Hills lake RG_PICKLK Y NA NA 36,364 1.0 NA NA 1.0 1.0 0 NS NS

Bronze Lake RG_BRNZLK Y NA NA 39,610 1.0 NA NA 1.0 1.0 0 NS NS
Nettie Creek FSR marsh RG_NETTIE Y NA NA NA NA NA NA 1.0 1.0 0 NS NS

Management 
Unit

Exposure 
Type

Lentic Area Description

Outside of 
MU1 to MU6 Reference

Mine-exposed

Notes: Y = yes; N = no; m = meter; m2 = square metres; SAR = species at risk; SDI = Simpson's Diversity Index; LSU = longnose sucker; PAHs = polycyclic aromatic hydrocarbons; MU = Management Unit; < = less than; NS = not sampled; NA = not assessed; ID = insufficient data; > = greater than; FSR = Forest Service 
Road; EVO = Elkview Operation; - = no data.

MU5

Exposure Risk Related to 
Selenium

Lentic Area ID

Accessible to 
Samplers (Y/N)

Habitat Depth and Size Amphibians

Indicator of habitat 
quantity and 
permanence

Indicator of habitat 
quantity
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Table K.1:  Lentic Area Evaluation Table

Benthic 
Invertebrates

Permanence
Riparian
Habitat

Eggs/ 
Chicks 

Present/ 
Historically 

Present

SDI

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

Exposure Risk 
Related to 
Selenium

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogeni
c impacts 
(e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Indicator 
of the 
diversity of 
aquatic 
and 
aquatic-
dependent 
birds at a 
given 
lentic area

Presence of 
eggs/chicks 
and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Do 
connections 
to other 
aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., 
for foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to fish

Selenium 
concentrations 
in LSU tissues 
(muscle or 
ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Pine Avenue impoundment RG_ERST 1.0 1.0 1.0 0.43 0 0 NS 1.0 1.0 0 1.0 0 0 0.50 0
Elk River oxbow RG_EROX 1.0 1.0 0 0 0 NS NS 0.50 0 NA NA NA NS NS NS

Elk Valley Provincial Park snye RG_EVPPS 1.0 1.0 0 0.56 0 0 NS 1.0 1.0 0 1.0 0 1.0 NS 0
Hosmer impoundment RG_ERH 1.0 0 0 1.0 0 0 NS 1.0 1.0 0 1.0 0 0 NS 0

Elk River impoundment north of Fernie RG_ERIMNF 1.0 1.0 1.0 0.70 0 0 0.50 0 1.0 0 0 0 0 NS 0
Manitou/Shadow road impoundment RG_ERFW 1.0 1.0 0 0.62 0 NS NS 0 1.0 0 0 0 NS NS NS

Gerry's Pond RG_GEPO NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Elk River impoundment in Fernie RG_ERIMF 1.0 1.0 1.0 0.60 0 0 0 1.0 1.0 1.0 1.0 0 0 NS 0

Annex pond RG_ANNEX NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Elk River wetland south of Fernie RG_ERWSF 1.0 1.0 1.0 0.75 0 0 0 1.0 1.0 1.0 1.0 0 0 0 0

Stanford Pond RG_STPD 1.0 1.0 0 0.59 0 1.5 NS 1.0 1.0 1.0 1.0 0 2.0 1.0 1.5
North of RG_EROL RG_NEROL 1.0 1.0 0 0.82 0 NS NS 1.0 1.0 NA NA NA NS NS NS

Lower Elk River oxbow RG_EROL 1.0 0 1.0 0.65 0 0 0.50 1.0 1.0 1.0 1.0 0 0 0.50 0
Elk River - off channel habitat on west bank of 

Elk River upstream of Morissey RG_SEROL 1.0 1.0 0 0.74 0 NS NS 1.0 1.0 NA NA NA NS NS NS

Domin Road snye RG_DOMRS 1.0 1.0 0 0.76 0 0 NS 1.0 1.0 1.0 1.0 0 0 0.50 0
Elk River side-channel near Morrissey RG_ERMO 1.0 1.0 0 0.67 0 0 NS 1.0 1.0 1.0 1.0 0 0 NS 0

Elk River side-channel near Tunnel Creek RG_ERTU NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Unnamed wetland near Morissey RG_UNWNMO 1.0 0 0 0.22 0 NS NS 1.0 1.0 1.0 1.0 NA NS NS NS

Elk River impoundment east of Elko RG_ERIMEL 1.0 1.0 0 0 0 NS NS 0 1.0 0 0 0 NS NS NS
East Elko River wetland RG_EERW 1.0 1.0 NA NA NA NS NS 0 0 0 0 0 NS NS NS

Elko River side-channel pond RG_ERSCP 1.0 1.0 0 0.89 0 NS NS 0 0 0 0 0 NS NS NS
Elk River side-channel RG_ELKOU 1.0 1.0 0 0 0 NS NS 0.50 0 NA NA NA NS NS NS

- RG_ELKOB 1.0 1.0 NA NA NA NS NS 1.0 0 NA 1.0 NA NS NS NS
Elk River wetland east of Elko RG_EREO 1.0 1.0 NA NA NA NS NS 0.50 1.0 NA 1.0 NA NS NS NS

- RG_ELMOUTH 1.0 1.0 NA NA NA NS NS 1.0 1.0 NA NA NA NS NS NS
Bull River RG_BLRVR NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS

Flathead side-channel RG_FLSC NA NA NA NA NA NS NS NA NA 0 1.0 0 NS NS NS
Flathead oxbow RG_FLOX 1.0 1.0 NA NA NA 0 NS 1.0 1.0 1.0 1.0 0 0 NS 0

Flathead side-channel/snye RG_FLA1 1.0 1.0 NA NA NA 0 NS 1.0 1.0 1.0 1.0 0 0 0 0
Flathead Marsh RG_FL17 1.0 1.0 NA NA NA 0 NS 1.0 1.0 0 1.0 0 0 NS 0

Flathead Valley FSR swamp RG_BORDD NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Flathead marsh 2 RG_FLM NA NA NA NA NA NS NS NA NA 0 1.0 0 NS NS NS
Sage FSR pond RG_SGCRK NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS

Kishinena Creek FSR marsh RG_KISHB NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Pickering Hills lake RG_PICKLK NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS

Bronze Lake RG_BRNZLK NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS
Nettie Creek FSR marsh RG_NETTIE NA NA NA NA NA NS NS NA NA NA NA NA NS NS NS

Fish

Lentic Area Description Lentic Area ID

Aquatic and Aquatic-dependent Birds

Notes: Y = yes; N = no; m = meter; m2 = square metres; SAR = species at risk; SDI = Simpson's Diversity Index; LSU = longnose sucker; PAHs = polycyclic aromatic hydrocarbons; MU = Management Unit; < = less than; NS = not sampled; NA = not assessed; ID = insufficient data; > = greater than; FSR = Forest Service Road; EVO = Elkview Operation; - = no 
data.

MU5 Mine-exposed

Outside of 
MU1 to MU6 Reference

Exposure 
Type

Exposure Risk Related to 
Selenium

Exposure Risk Related to 
Selenium

Management 
Unit
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Table K.1:  Lentic Area Evaluation Table

Overall Use 
Rating

Use 
Classification

Overall Exposure Risk Rating Exposure Risk Classification

Concentrations 
of certain 
analytes (e.g., 
metals, 
selenium) may 
pose an 
exposure risk to 
amphibians, 
aquatic and 
aquatic-
dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations 
of certain 
analytes (e.g., 
selenium, 
PAHs) may 
pose an 
exposure risk to 
amphibians, 
aquatic and 
aquatic-
dependent 
birds, fish, and 
benthic 
invertebrates

Overall rating 
based on habitat 
quantity and use 
by amphibians, 
aquatic and 
aquatic-
dependent 
birds, and fish

Classification 
based on overall 
use rating

Overall exposure risk rating based on 
water quality, sediment quality, and 
tissue chemistry

Classification based on overall rating

Accessibility to 
samplers is 
flagged for 
further 
consideration

Pine Avenue impoundment RG_ERST 0.049 0.62 0.63 Moderate 0.31 Low None
Elk River oxbow RG_EROX NS NS 0.38 Moderate ID - Target Not Observed ID - Target Not Observed None

Elk Valley Provincial Park snye RG_EVPPS 0.048 0.36 0.58 Moderate 0.37 Low None
Hosmer impoundment RG_ERH 0 NS 0.41 Moderate 0 Low None

Elk River impoundment north of Fernie RG_ERIMNF 0.028 NS 0.60 Moderate 0.10 Low None
Manitou/Shadow road impoundment RG_ERFW NS NS 0.48 Moderate ID - Target Observed But Not Sampled ID - Target Observed But Not Sampled None

Gerry's Pond RG_GEPO NS NS 0.67 High ID - Target Observed But Not Sampled ID - Target Observed But Not Sampled None
Elk River impoundment in Fernie RG_ERIMF 0 0.60 0.73 High 0.26 Low None

Annex pond RG_ANNEX NS NS 0.33 Moderate ID - Target Not Observed ID - Target Not Observed None
Elk River wetland south of Fernie RG_ERWSF 0.042 0.49 0.68 High 0.18 Low None

Stanford Pond RG_STPD 0.053 0.77 0.56 Moderate 1.3 High None
North of RG_EROL RG_NEROL NS NS 0.67 High ID - Target Observed But Not Sampled ID - Target Observed But Not Sampled None

Lower Elk River oxbow RG_EROL 0.065 0.41 0.57 Moderate 0.27 Low None
Elk River - off channel habitat on west bank of 

Elk River upstream of Morissey RG_SEROL NS NS 0.64 Moderate ID - Target Observed But Not Sampled ID - Target Observed But Not Sampled None

Domin Road snye RG_DOMRS 0.021 0.38 0.62 Moderate 0.21 Low None
Elk River side-channel near Morrissey RG_ERMO 0.029 NS 0.64 Moderate 0 Low None

Elk River side-channel near Tunnel Creek RG_ERTU NS NS 0.31 Low ID - Target Not Observed ID - Target Not Observed None
Unnamed wetland near Morissey RG_UNWNMO NS NS 0.45 Moderate ID - Target Not Observed ID - Target Not Observed None

Elk River impoundment east of Elko RG_ERIMEL NS NS 0.39 Moderate ID - Target Not Observed ID - Target Not Observed None
East Elko River wetland RG_EERW NS NS 0.31 Low ID - Target Not Observed ID - Target Not Observed None

Elko River side-channel pond RG_ERSCP NS NS 0.38 Moderate ID - Target Not Observed ID - Target Not Observed None
Elk River side-channel RG_ELKOU NS NS 0.36 Moderate ID - Target Not Observed ID - Target Not Observed None

- RG_ELKOB NS NS 0.48 Moderate ID - Target Not Observed ID - Target Not Observed None
Elk River wetland east of Elko RG_EREO NS NS 0.65 Moderate ID - Target Not Observed ID - Target Not Observed None

- RG_ELMOUTH NS NS 0.75 High ID - Target Observed But Not Sampled ID - Target Observed But Not Sampled Access Flag
Bull River RG_BLRVR NS NS 0.50 Moderate ID - Target Not Observed ID - Target Not Observed None

Flathead side-channel RG_FLSC NS NS 0.36 Moderate ID - Target Not Observed ID - Target Not Observed None
Flathead oxbow RG_FLOX 0.040 NS 0.65 Moderate 0.024 Low None

Flathead side-channel/snye RG_FLA1 0.054 NS 0.75 High 0.027 Low None
Flathead Marsh RG_FL17 0 NS 0.68 High 0 Low None

Flathead Valley FSR swamp RG_BORDD NS NS 0.63 Moderate ID - Target Not Observed ID - Target Not Observed None
Flathead marsh 2 RG_FLM NS NS 0.57 Moderate ID - Target Not Observed ID - Target Not Observed None
Sage FSR pond RG_SGCRK NS NS 0.56 Moderate ID - Target Not Observed ID - Target Not Observed None

Kishinena Creek FSR marsh RG_KISHB NS NS 0.63 Moderate ID - Target Not Observed ID - Target Not Observed None
Pickering Hills lake RG_PICKLK NS NS 0.75 High ID - Target Not Observed ID - Target Not Observed None

Bronze Lake RG_BRNZLK NS NS 0.75 High ID - Target Not Observed ID - Target Not Observed None
Nettie Creek FSR marsh RG_NETTIE NS NS 0.67 High ID - Target Not Observed ID - Target Not Observed None

Lentic Area ID

Water Quality

Notes: Y = yes; N = no; m = meter; m2 = square metres; SAR = species at risk; SDI = Simpson's Diversity Index; LSU = longnose sucker; PAHs = polycyclic aromatic hydrocarbons; MU = Management Unit; < = less than; NS = not sampled; NA = not assessed; ID = insufficient data; > = greater than; 
FSR = Forest Service Road; EVO = Elkview Operation; - = no data.

MU5 Mine-exposed

Outside of 
MU1 to MU6 Reference

Management 
Unit

Exposure 
Type

Lentic Area Description

Sediment 
Quality

Overall Ratings

Access Flag
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Upper pond 
beside Ewin 

Creek
RG_UPBEC Accessible <1 m 1,162 Yes Undisturbed No

2018: 
Unknown 
tadpoles 

observed, 
suspected 

WT

2018: 
Unknown 
tadpoles 

observed, 
suspected 

WT

2018: 
Unknown 
tadpoles 

observed, 
suspected WT

7.73 Not sampled

Lower pond 
beside Ewin 

Creek
RG_LPBEC Accessible

No more than 
a few metres 
deep, but not 

ephemeral

2,621 Yes Undisturbed No None 
observed

None 
observed

2018/2019: 
WT M/S/A Not sampled Not sampled

North Ewin Creek 
wetland RG_NECW Accessible

Very shallow 
(<0.5 m deep 

in May)
81

Unlikely, was 
almost dry in 
June 2018

Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

South Ewin Creek 
wetland RG_SECW Accessible <1 m 50 Yes Undisturbed Yes None 

observed
None 

observed
None 

observed Not sampled Not sampled

Ewin Creek 
wetland next to 

railroad
RG_ECWRR Accessible <1 m 588 Yes Undisturbed Yes None 

observed
None 

observed
None 

observed Not sampled Not sampled

Wetland south of 
RG_DRCKW RG_SDRCKW Accessible

Largely 
wadable in 

May (<0.75 m)
348

Yes, likely 
persists to 

end of ice-free 
season

Undisturbed Yes

2018/2019: 
CSF, LTS, 

WF, and WT 
eggs

2018/2019: 
WT eggs

2018/2019: 
WT eggs 1.85 4.89

Upper pond 
beside Greenhills 

Creek
RG_UPGHC Accessible Unknown, but 

>0.5 m 1,213 Yes Undisturbed Yes None 
observed

None 
observed

2018: WT 
adult 0.986 Not sampled

MU1

Habitat Depth and Size

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Exposure Risk Related to 
Selenium

Reference

Amphibians
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Upper pond 
beside Ewin 

Creek
RG_UPBEC Yes Undisturbed None 

observed

2018: 1 species (SPSA)

 2019: 2 species (SPSA, 
NOWA)

0 Not 
assessed 0.667 Not 

assessed
None 

observed None observed 7.73 Not sampled

Lower pond 
beside Ewin 

Creek
RG_LPBEC Yes Undisturbed None 

observed

2018: 3 species (COYE, 
NOWA, TRSW)

2019: 2 species (NOWA, 
TRSW)

0.800 Not 
assessed 0.667 Not 

assessed
None 

observed None observed Not sampled Not sampled

North Ewin Creek 
wetland RG_NECW Yes Undisturbed None 

observed

2018: None observed

2019: Not assessed
0 Not 

assessed
Not 

assessed
Not 

assessed
None 

observed None observed Not sampled Not sampled

South Ewin Creek 
wetland RG_SECW Yes Undisturbed None 

observed

2018: 2 species (COYE, 
NOWA)

2019: Not assessed

0.667 Not 
assessed

Not 
assessed

Not 
assessed

None 
observed None observed Not sampled Not sampled

Ewin Creek 
wetland next to 

railroad
RG_ECWRR Yes Undisturbed None 

observed

2018: 1 species (NOWA)

2019: Not assessed
0 Not 

assessed 0 0 None 
observed None observed Not sampled Not sampled

Wetland south of 
RG_DRCKW RG_SDRCKW

Yes, likely 
persists to end 

of ice-free 
season

Undisturbed None 
observed

2018: Not assessed

 2019: None observed

Not 
assessed

Not 
assessed 0 0 None 

observed None observed 1.85 Not sampled

Upper pond 
beside Greenhills 

Creek
RG_UPGHC Yes Undisturbed None 

observed

2018: 4 species (GWTE, 
NOWA, RNDU, WISN)

2019: None observed

0 0.833 0 Not 
assessed

None 
observed None observed 0.986 Not sampled

ReferenceMU1

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Upper pond 
beside Ewin 

Creek
RG_UPBEC

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
7.73 Not sampled 7.73 97 54

Lower pond 
beside Ewin 

Creek
RG_LPBEC

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

North Ewin Creek 
wetland RG_NECW

Disconnected, 
inaccessible to 

fish
No

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

South Ewin Creek 
wetland RG_SECW

Disconnected, 
inaccessible to 

fish
No

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Ewin Creek 
wetland next to 

railroad
RG_ECWRR

Disconnected, 
inaccessible to 

fish
No

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Wetland south of 
RG_DRCKW RG_SDRCKW

Disconnected, 
inaccessible to 

fish

Yes, likely 
persists to end 

of ice-free 
season

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
1.85 Not sampled 1.85 97 Not sampled

Upper pond 
beside Greenhills 

Creek
RG_UPGHC

Disconnected, 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
0.986 Not sampled 0.986 97 48

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

ReferenceMU1

Fish

Sediment Quality
Exposure Risk Related to Selenium

Water Quality
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Henretta Lake RG_HE27 Accessible Deeper, boat 
required 24,000 Yes, 

permanent Undisturbed No 2018/2019: 
WT larvae

2018/2019: 
WT larvae

2018/2019: 
WT larvae and 

M/S/A
11 Not sampled

Fording River 
upper pond RG_FRUP Accessible Shallow 589 Likely 

ephemeral

Adjacent to 
chemical 

storage shed
Yes None 

observed
None 

observed
None 

observed Not sampled Not sampled

Fording River 
lower pond RG_FRLP Accessible Not assessed 1,000

Unknown, but 
groundwater 
fed (water 

levels may be 
maintained in 
absence of 

surface flows)

Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Pond beside 
Clode Settling 

Pond
RG_PCLSP Accessible

Deeper, but 
difficult to 
estimate

142 Yes Undisturbed Yes None 
observed

None 
observed

Historical: 
WT Not sampled Not sampled

Upper pond near 
Lake Mountain 

Lake
RG_UPLML Accessible

Deeper, hard 
to estimate 

due to turbidity
2,262 Not assessed

Surrounded by 
mining 

activities; spoil 
pile partially 
encroaching 

on pond

Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Lower pond near 
Lake Mountain 

Lake
RG_LPLML Accessible

Some areas 
still deeper 
than 1 m in 

July, but most 
of the area 

was wadable 
by then (<0.75 

m or so)

2,387
Yes, but 

stagnant by 
July 2018

Undisturbed Yes 2018: WT 
larvae

2018: WT 
larvae

2018: WT 
larvae 17 Not sampled

Mine-
exposedMU1

Exposure Risk Related to 
Selenium

Accessible 
to Samplers

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Henretta Lake RG_HE27 Yes, 
permanent Undisturbed

2018: active 
SPSA nest

2019: SPSA 
and RWBL 

eggs

2018: 8 species (BASW, 
BAGO, BWTE, COME, 

HADU, MALL, SPSA, TRSW)

2019: 11 species (BASW, 
BAGO, CAGU, COME, 

COYE, HADU, MALL, NRWS, 
RWBL, SPSA, YHBL)

0.778 0.804 0.871 0.874 None 
observed

2018: BASW

2019: BASW 
and CAGU

11 9.08

Fording River 
upper pond RG_FRUP Likely 

ephemeral

Adjacent to 
chemical 

storage shed

None 
observed

2018/2019: 1 species 
(NOWA) 0 Not 

assessed 0 Not 
assessed

None 
observed None observed Not sampled Not sampled

Fording River 
lower pond RG_FRLP

Unknown, but 
groundwater 
fed (water 

levels may be 
maintained in 
absence of 

surface flows)

Undisturbed None 
observed

2018/2019: 1 species 
(NOWA) 0 Not 

assessed 0 Not 
assessed

None 
observed None observed Not sampled Not sampled

Pond beside 
Clode Settling 

Pond
RG_PCLSP Yes Undisturbed None 

observed

2018: None observed

2019: 5 species (BASW, 
NOWA, RWBL, TRSW, 

WISN)

0 Not 
assessed 0.857 Not 

assessed
None 

observed 2019: BASW Not sampled Not sampled

Upper pond near 
Lake Mountain 

Lake
RG_UPLML Not assessed

Surrounded by 
mining 

activities; spoil 
pile partially 
encroaching 

on pond

Not assessed 2018/2019: Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Lower pond near 
Lake Mountain 

Lake
RG_LPLML

Yes, but 
stagnant by 
July 2018

Undisturbed 2019: RWBL 
eggs

2018: 3 species (BASW, 
SPSA, TRSW)

2019: 1 species (RWBL)

0 0.667 0 0 None 
observed 2018: BASW 17 11

MU1 Mine-
exposed

Exposure Risk Related to 
Selenium

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Management 
Unit

Exposure 
Type
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Henretta Lake RG_HE27
Connected, 

accessible to 
fish

Yes
Not fished; no 

incidental 
observations

Historical: 
MWF and 

WCT

Not fished; no 
incidental 

observations
11 Not sampled 11 90 46

Fording River 
upper pond RG_FRUP

Disconnected, 
inaccessible to 

fish

No, likely 
ephemeral

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Fording River 
lower pond RG_FRLP

Disconnected, 
inaccessible to 

fish

Unknown, but 
groundwater 
fed (water 

levels may be 
maintained in 
absence of 

surface flows)

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Pond beside 
Clode Settling 

Pond
RG_PCLSP

Disconnected, 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Upper pond near 
Lake Mountain 

Lake
RG_UPLML

Connected but 
inaccessible to 

fish
Not assessed

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Lower pond near 
Lake Mountain 

Lake
RG_LPLML

Connected but 
inaccessible to 

fish; only 
connected to 

adjacent 
aquatic 

environments 
on south end

Yes, but 
stagnant by 
July 2018

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
17 Not sampled 17 91 29

Mine-
exposedMU1

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Small wetland at 
base of Fording 

settling pond
RG_FOFR2W Accessible

>1m at 
deepest point; 

plenty of 
shallow areas 
<0.5 m deep

2,847 Yes, 
permanent

Located just 
below berm of 
South Tailings 

Pond; 
otherwise 

undisturbed

Yes

2012: WT 
eggs

2018/2019: 
WT eggs; WT 

and LTS 
larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

3.34 3.00

Snye along 
Fording River RG_FO10 Accessible

Slightly deeper 
in May, but 

<0.5 m by July
830 No, almost dry 

by July 2018 Undisturbed

No, fish can 
access in 
May and 

June

None 
observed

None 
observed

Historical: 
WT 21 Not sampled

Lower Fording 
River oxbow RG_FOXL Accessible

Shallow, even 
in May

(<0.5 m)
117 Likely 

ephemeral Undisturbed No None 
observed

None 
observed

None 
observed Not sampled Not sampled

Fording River 
impoundment RG_FRIM Accessible

Deeper, but 
unable to 
estimate

11,630 Yes Undisturbed No None 
observed

None 
observed

None 
observed Not sampled Not sampled

Snye beside 
Fording River 

Road
RG_SFRR Accessible

Deeper, 
wadable 
margins

2,119 Yes

Pipeline and 
road nearby; 

otherwise 
undisturbed

Yes

2018/2019: 
CSF, LTS, 

and WF 
eggs; CSF, 

WT, LTS, and 
WF larvae

2018/2019: 
WT larvae

2018/2019: 
WT larvae and 

M/S/A
3.07 3.96

Mine-
exposedMU1

Exposure Risk Related to 
Selenium

Amphibians

Management 
Unit

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size

Exposure 
Type
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Small wetland at 
base of Fording 

settling pond
RG_FOFR2W Yes, 

permanent

Located just 
below berm of 
South Tailings 

Pond; 
otherwise 

undisturbed

2019: RWBL 
eggs

2018: 5 species (COYE, 
KILL, MALL, RWBL, SPSA)

2019: 5 species (BWTE, 
LESC, RWBL, SPSA, TRSW)

0.800 0.833 0.700 0.822 None 
observed None observed 3.34 4.70

Snye along 
Fording River RG_FO10

Yes, but 
almost dry by 

July 2018
Undisturbed

Historical: 
RWBL eggs

2018: active 
SPSA and 

TRSW nests

Historical (2012): 8 species 
(BAGO, COYE, MALL, 
NOWA, RWBL, SORA, 

TRSW, WISN)

2018: 6 species (BAEA, 
COYE, NOWA, SORA, 

SPSA, TRSW)

2019: 3 species (MALL, 
NOWA, SPSA)

0.929 0.800 0 0.800 None 
observed None observed 21 Not sampled

Lower Fording 
River oxbow RG_FOXL Yes Undisturbed Historical: 

MALL eggs

Historical (2012): 8 species 
(BAGO, COYE, MALL, 
NOWA, RWBL, SORA, 

TRSW, WISN)

2018: 3 species (COYE, 
NOWA, WISN)

2019: 2 species (NOWA, 
TRSW)

1.00 0.833 0 1.00 None 
observed None observed Not sampled Not sampled

Fording River 
impoundment RG_FRIM Yes Undisturbed None 

observed

2018: 3 species (GWTE, 
NOWA, WISN)

2019: 3 species (COYE, 
NOWA, WISN)

0.667 1.00 0.667 0.667 None 
observed None observed Not sampled Not sampled

Snye beside 
Fording River 

Road
RG_SFRR Yes

Pipeline and 
road nearby; 

otherwise 
undisturbed

2019: RWBL 
eggs

2018/2019: 6 species (COYE, 
NOWA, RWBL, SORA, 

TRSW, WISN) 
0.905 0.857 0.885 0.691 None 

observed None observed 3.07 Not sampled

MU1 Mine-
exposed

Exposure Risk Related to 
Selenium

Exposure 
Type

Management 
Unit

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Small wetland at 
base of Fording 

settling pond
RG_FOFR2W

Connected but 
inaccessible to 
fish (physical 
barriers/low 

water in 
connector 
channels)

Yes
Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
3.34 Not sampled 3.34 94 37

Snye along 
Fording River RG_FO10

Connected and 
potentially 

accessible to 
fish in May and 

June; 
inaccessible to 
fish in July as 
water level too 

low.

No, almost dry 
by July 2018

Not fished; no 
incidental 

observations

Historical: 
WCT

Not fished; no 
incidental 

observations
21 Not sampled 21 90 50

Lower Fording 
River oxbow RG_FOXL

Connected, 
accessible to 

fish

No, likely 
ephemeral

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Fording River 
impoundment RG_FRIM

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Snye beside 
Fording River 

Road
RG_SFRR

Disconnected, 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
3.07 Not sampled 3.07 100 Not sampled

MU1 Mine-
exposed

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Fording River 
oxbow - 

Chauncey Flats
RG_FOXCF Accessible

Some deeper 
areas in 

middle weren't 
wadable

1,775 Yes Undisturbed Yes

2018/2019: 
CSF and WF 

eggs; 
unknown 

larvae

None 
observed

None 
observed 1.90 3.85

Pond beside 
Fording River RG_PFR Accessible Mix of shallow 

and deep 3,525 Yes Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Fording River 
wetland upstream 

of Chauncey 
Creek

RG_FRWUCH Accessible

Still deeper 
than 0.5 m in 

July, but 
mostly 

wadable

3,226 Yes Undisturbed No None 
observed

None 
observed

2018: WT 
adult 5.59 Not sampled

Wetland beside 
Fording River RG_WFR Accessible

Deeper, 
wadable 
margins

504 Yes Undisturbed No None 
observed

None 
observed

None 
observed Not sampled Not sampled

Fording River side-
channel pond RG_FRSCP Accessible

Can easily see 
bottom 

(expected max 
of 1 to 1.5 m)

1,640 Yes Undisturbed No None 
observed

None 
observed

None 
observed Not sampled Not sampled

Fording River side-
channel wetland RG_FRSCW Accessible Max 1 to 2 m 1,385 Yes Undisturbed No None 

observed
None 

observed
None 

observed 18 Not sampled

Ewin Creek 
wetland above 
Fording River

RG_ECWFR Accessible
Could be >1 
m, based on 

photos
5,870 Yes Undisturbed No None 

observed
None 

observed
None 

observed Not sampled Not sampled

Fording River 
wetland 

downstream of 
Ewin Creek

RG_FWDEC Accessible
Mostly 

wadable by 
July

2,074 Yes Undisturbed No None 
observed

None 
observed

None 
observed 11 Not sampled

Mine-
exposedMU1

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Fording River 
oxbow - 

Chauncey Flats
RG_FOXCF Yes Undisturbed None 

observed

2018: 2 species (NOWA, 
SORA)

2019: 5 species (COYE, 
MALL, NOWA, SORA, 

TRSW)

0.667 Not 
assessed 0.800 0.667 None 

observed None observed 1.90 Not sampled

Pond beside 
Fording River RG_PFR Yes Undisturbed None 

observed

2018: 4 species (NRWS, 
NOWA, TRSW, WISN)

2019: 2 species (COYE, 
NOWA)

0 0.833 0 0 None 
observed None observed Not sampled Not sampled

Fording River 
wetland upstream 

of Chauncey 
Creek

RG_FRWUCH Yes Undisturbed None 
observed

2018: 8 species (COYE, 
MALL, MAWR, NRWS, 
NOWA, RWBL, TRSW, 

WISN)

2019: 3 species (COYE, 
MALL, NOWA)

0.889 0.644 0.800 0 None 
observed None observed 5.59 Not sampled

Wetland beside 
Fording River RG_WFR Yes Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Fording River side-
channel pond RG_FRSCP Yes Undisturbed None 

observed

2018: 3 species (COYE, 
NOWA, SPSA) 

2019: Not assessed

0.667 0.833 Not 
assessed

Not 
assessed

None 
observed None observed Not sampled Not sampled

Fording River side-
channel wetland RG_FRSCW Yes Undisturbed 2019: SPSA 

eggs 

2018: 3 species (CAGO, 
NOWA, SPSA)

2019: 3 species (COYE, 
NOWA, SPSA)

0.600 Not 
assessed 1.00 0.733 None 

observed None observed 18 9.30

Ewin Creek 
wetland above 
Fording River

RG_ECWFR Yes Undisturbed None 
observed

2018/2019: 1 species 
(NOWA) 0 0 0 0 None 

observed None observed Not sampled Not sampled

Fording River 
wetland 

downstream of 
Ewin Creek

RG_FWDEC Yes Undisturbed None 
observed

2018: 3 species (COYE, 
NOWA, SPSA)

2019: 1 species (NOWA)

0.833 Not 
assessed 0 0 None 

observed None observed 11 Not sampled

MU1 Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Fording River 
oxbow - 

Chauncey Flats
RG_FOXCF

Disconnected, 
inaccessible to 

fish
Yes

Not fished; no 
incidental 

observations

Historical: 
WCT

Not fished; no 
incidental 

observations
1.90 Not sampled 1.90 94 43

Pond beside 
Fording River RG_PFR

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Fording River 
wetland upstream 

of Chauncey 
Creek

RG_FRWUCH

Disconnected 
but accessible 
to fish (maybe 
at high flows?)

Yes
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
5.59 Not sampled 5.59 92 46

Wetland beside 
Fording River RG_WFR

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Fording River side-
channel pond RG_FRSCP

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Fording River side-
channel wetland RG_FRSCW

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
18 Not sampled 18 74 Not sampled

Ewin Creek 
wetland above 
Fording River

RG_ECWFR
Connected, 

accessible to 
fish

Yes
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Fording River 
wetland 

downstream of 
Ewin Creek

RG_FWDEC
Connected, 
fish access 
confirmed

Yes
Not fished; no 

incidental 
observations

2018: 
Incidental 

observation 
(adult of 

unknown sp., 
believed to be 

WCT)

Not fished; no 
incidental 

observations
11 Not sampled 11 97 30

Mine-
exposedMU1

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Pond beside 
Fording River 

Road
RG_FO29A Accessible

Mostly in the 
0.3 to 0.75 m 

range
5,997 Yes Undisturbed Yes None 

observed
None 

observed
None 

observed Not sampled Not sampled

Wetland between 
Fording River 

Road and railway 
tracks

RG_FO29B Accessible Not assessed 450 Not assessed Undisturbed Yes 2018/2019: 
LTS larvae

None 
observed

None 
observed Not sampled Not sampled

Pond south of 
Fording River 

Road
RG_PSFRR Accessible Unable to 

estimate 414

Unknown, but 
groundwater 
fed (water 

levels may be 
maintained in 
absence of 

surface flows)

Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Snye beside 
Fording River RG_SFR Accessible Unable to 

estimate 450 to 666

Unknown, but 
water levels 

may be 
maintained by 

some 
groundwater 

inflows

Undisturbed No None 
observed

None 
observed

None 
observed Not sampled Not sampled

Greenhills 
wetland beside 
Fording River

RG_GHWFR Accessible Not assessed 2,015 Yes Undisturbed No None 
observed

None 
observed

None 
observed Not sampled Not sampled

Greenhills pond 
beside Fording 

River
RG_GHPFR Accessible Deeper (not 

wadable) 595 Yes Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Mine-
exposedMU1

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size Amphibians

Exposure Risk Related to 
Selenium
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Pond beside 
Fording River 

Road
RG_FO29A Yes Undisturbed None 

observed

2018: 3 species (BAEA, 
NOWA, TRSW)

2019: 3 species (COYE, 
MALL, NOWA)

1.00 0 0 0.700 None 
observed None observed Not sampled Not sampled

Wetland between 
Fording River 

Road and railway 
tracks

RG_FO29B Not assessed Undisturbed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Pond south of 
Fording River 

Road
RG_PSFRR

Unknown, but 
groundwater 
fed (water 

levels may be 
maintained in 
absence of 

surface flows)

Undisturbed None 
observed

2018: 1 species (TRSW)

2019: 3 species (COYE, 
MALL, NOWA)

0 Not 
assessed 0.607 0 None 

observed None observed Not sampled Not sampled

Snye beside 
Fording River RG_SFR

Unknown, but 
water levels 

may be 
maintained by 

some 
groundwater 

inflows

Undisturbed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Greenhills 
wetland beside 
Fording River

RG_GHWFR Yes Undisturbed None 
observed

2018: 2 species (TRSW, 
NOWA)

2019: 1 species (TRSW)

0.303 Not 
assessed 0 0 None 

observed None observed Not sampled Not sampled

Greenhills pond 
beside Fording 

River
RG_GHPFR Yes Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

MU1 Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Page 14 of 69



Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Pond beside 
Fording River 

Road
RG_FO29A

Disconnected, 
inaccessible to 

fish; ponds 
connected by 
culvert; some 
flow in May

Unknown, but 
groundwater 
fed (water 

levels may be 
maintained in 
absence of 

surface flows)

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Wetland between 
Fording River 

Road and railway 
tracks

RG_FO29B
Disconnected, 
inaccessible to 

fish
Not assessed

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Pond south of 
Fording River 

Road
RG_PSFRR

Disconnected, 
inaccessible to 

fish

Unknown, but 
groundwater 
fed (water 

levels may be 
maintained in 
absence of 

surface flows)

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Snye beside 
Fording River RG_SFR

Connected in 
2018, 

disconnected 
in 2019; 

accessible to 
fish

Unknown, but 
water levels 

may be 
maintained by 

some 
groundwater 

inflows

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Greenhills 
wetland beside 
Fording River

RG_GHWFR

Usually 
disconnected 
but may be 

accessible to 
fish during 

peak flows in 
spring

Not assessed
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled 97 32

Greenhills pond 
beside Fording 

River
RG_GHPFR

Connected but 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Mine-
exposedMU1

Exposure Risk Related to Selenium

Lentic Area 
Description

Lentic Area ID

Fish

Water Quality Sediment Quality

Management 
Unit

Exposure 
Type
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Lily Lake RG_LILA Accessible Deep, boat 
required 13,980 Yes, 

permanent Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Fording River 
wetland (front) RG_FO15 Accessible

Water is 
shallow 
enough 

(mostly <1 m) 
that you could 
wade through 
it, if it weren't 
for the soft 

bottom

18,760 Yes, 
permanent Undisturbed Yes

Historical: 
CSF and WT 

eggs

2018/2019: 
CSF, WT, 

LTS, and WF 
eggs; CSF 
and LTS 
larvae

Historical: 
WT eggs

2018/2019: 
WT eggs and 

adults 
observed 
breeding

Historical: 
WT eggs

2018/2019: 
WT eggs and 

M/S/A

2.18 3.28

Fording River 
wetland (back) RG_FO15B Accessible

A bit deeper 
than 

RG_FO15
8,793 Yes, 

permanent Undisturbed Yes

2018/2019: 
CSF, WT, 
and WF 

eggs; CSF 
and WF 
larvae

2018/2019: 
WT eggs

2018/2019: 
WT eggs and 

M/S/A
1.51 8.96

MU2

Exposure Risk Related to 
Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size Amphibians

Reference
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Lily Lake RG_LILA Yes, 
permanent Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Fording River 
wetland (front) RG_FO15 Yes, 

permanent Undisturbed

Historical: 
RWBL eggs

2019: RWBL 
eggs

Historical (2012): 12 species 
(AMCO, BWTE, CAGO, 

COYE, LESC, MALL, NRWS, 
NOWA, RWBL, RNDU, 

SORA, TRSW)

2018: 5 species (COYE, 
MALL, RWBL, RNDU, 

TRSW) 

2019: 12 species (AMCO, 
COYE, MALL, NRWS, 
NOWA, RWBL, RNDU, 

SOSA, SORA, SPSA, TRSW, 
WISN)

0.758 0.762 0.804 0.798 None 
observed None observed 2.18 2.70

Fording River 
wetland (back) RG_FO15B Yes, 

permanent Undisturbed 2018: active 
RWBL nest

Historical (2012): 12 species 
(AMCO, BWTE, CAGO, 

COYE, LESC, MALL, NRWS, 
NOWA, RWBL, RNDU, 

SORA, TRSW)

2018: 5 species (COYE, 
RWBL, RNDU, SORA, 

TRSW)

2019: 9 species (AMCO, 
COYE, MALL, NOWA, 

RWBL, RNDU, SORA, SPSA, 
TRSW) 

0.640 0.600 0.820 0.768 None 
observed None observed 1.51 Not sampled

MU2

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Reference
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Lily Lake RG_LILA
Connected but 
inaccessible to 

fish

Yes, 
permanent

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Fording River 
wetland (front) RG_FO15

Connected but 
inaccessible to 
fish; connected 
to RG_FO15B 

only (by a 
culvert)

Yes, 
permanent

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
2.18 Not sampled 2.18 96 46

Fording River 
wetland (back) RG_FO15B

Connected but 
inaccessible to 
fish; connected 
to RG_FO15 

only (by a 
culvert)

Yes, 
permanent

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
1.51 Not sampled 1.51 94 Not sampled

MU2

Sediment Quality
Exposure Risk Related to Selenium

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Fish

Water Quality

Management 
Unit

Reference
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Lower south 
Fording River 

wetland
RG_LSFRW Accessible

Mostly 
wadable, with  
few deeper 
areas (no 

more than 2 m 
deep) in 
August

122 Yes Undisturbed No
2019: LTS 
eggs and 

larvae

None 
observed

2018: WT 
adult Not sampled Not sampled

Upper south 
Fording River 

wetland
RG_USFRW Accessible

Mostly 
wadable (<0.5 

to 0.75 m)
1,736 Yes Undisturbed No

2019: LTS 
eggs and 

larvae

None 
observed

2018: WT 
adults Not sampled Not sampled

East Elk Lakes 
FSR Swamp RG_GARD Accessible Not assessed 54,696 Yes Undisturbed Yes

2018/2019: 
CSF, WT, 
and WF 

eggs; CSF 
and LTS 
larvae

2018/2019: 
WT eggs

2018/2019: 
WT eggs and 

M/S/A
1.65 1.80

West Elk Lakes 
FSR Swamp RG_GRSYPD Accessible Not assessed 48,036 Yes Undisturbed Yes

2018/2019: 
CSF and WF 

eggs; WT 
and LTS 
larvae

2018/2019: 
WT larvae

2018/2019: 
WT larvae Not sampled Not sampled

ReferenceMU3

Exposure Risk Related to 
Selenium

MU2

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size Amphibians

Mine-
exposed
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Lower south 
Fording River 

wetland
RG_LSFRW Yes Undisturbed None 

observed 2018/2019: None observed 0 Not 
assessed 0 Not 

assessed
None 

observed None observed Not sampled Not sampled

Upper south 
Fording River 

wetland
RG_USFRW Yes Undisturbed None 

observed

2018: 2 species (COYE, 
NOWA)

2019: Not assessed

0.667 Not 
assessed

Not 
assessed

Not 
assessed

None 
observed None observed Not sampled Not sampled

East Elk Lakes 
FSR Swamp RG_GARD Yes Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed 1.65 Not sampled

West Elk Lakes 
FSR Swamp RG_GRSYPD Yes Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Reference

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

MU2

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds

MU3

Mine-
exposed
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Lower south 
Fording River 

wetland
RG_LSFRW

May and June 
2018: 

Connected and 
accessible to 

fish
July/August 

2018: 
Disconnected 

and 
inaccessible to 

fish; none 
captured

Yes, but fish 
may not be 

able to migrate 
out in fall

2018/2019: 
None 

captured or 
observed

2018/2019: 
None 

captured or 
observed

None 
captured or 
observed

Not sampled Not sampled Not sampled Not sampled Not sampled

Upper south 
Fording River 

wetland
RG_USFRW

May and June 
2018: 

Connected and 
accessible to 

fish
July/August 

2018: 
Connected, 

accessible to 
fish; none 
captured

Yes

2018/2019: 
None 

captured or 
observed

2018/2019: 
None 

captured or 
observed

None 
captured or 
observed

Not sampled Not sampled Not sampled Not sampled 52

East Elk Lakes 
FSR Swamp RG_GARD

Connected but 
inaccessible to 

fish

Yes, due to 
seepage

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
1.65 Not sampled 1.65 97 Not sampled

West Elk Lakes 
FSR Swamp RG_GRSYPD

Disconnected, 
inaccessible to 

fish

No, could be 
shallow/dry by 
end of ice-free 

season

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

ReferenceMU3

Exposure Risk Related to Selenium

MU2

Lentic Area 
Description

Lentic Area ID

Fish

Water Quality Sediment Quality

Mine-
exposed

Management 
Unit

Exposure 
Type
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Blue Lake 
recreational area RG_BLULA Accessible

<1 m deep in 
May (<0.5 m, 
but historically 

deeper)

12,460

Yes, but 
absolutely no 

cover for 
amphibians

Recreational 
activity (picnic/ 
camping area)

Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Unnamed wetland 
near Elk River 
north of Elkford

RG_REFF Accessible

Deeper (need 
a boat); 

however lots 
of shallow 

(<0.5 m) water 
overlying peaty 

bottom

33,760 Yes Undisturbed Yes

Historical: 
CSF and WT 

eggs

2018/2019: 
CSF, WT,  

LTS, and WF 
eggs

Historical: 
WT eggs

2018/2019: 
WT eggs and 

adults 
observed 
breeding

Historical: 
WT eggs

2018/2019: 
WT eggs and 

M/S/A

5.94 3.35

Wetland west of 
the Elk River RG_WWER Accessible

Shallow; could 
be fully 

wadable if not 
for soft bottom

6,673

Yes; very 
shallow with 
water levels 
decreasing 

over ice-free 
season

Undisturbed Yes

2018/2019: 
CSF, LTS, 

WF, and WT 
eggs/larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

7.66 2.10

ReferenceMU3

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Blue Lake 
recreational area RG_BLULA Yes

Recreational 
activity (picnic/ 
camping area)

None 
observed

2018: 1 species (BAGO)

2019: Not assessed
0 0 Not 

assessed
Not 

assessed
None 

observed None observed Not sampled Not sampled

Unnamed wetland 
near Elk River 
north of Elkford

RG_REFF Yes Undisturbed 2018: active 
TRSW nest

Historical (2012): 13 species 
(AMCO, BEKI, COME, 
COYE, GBHE, MALL, 

MAWR, NRWS, NOWA, 
OSPR, SPSA, TRSW, WISN)

2018: 7 species (COYE, 
HOME, MALL, NOWA, 
SORA, TRSW, WISN)

2019: 7 species (COME, 
COYE, RWBL, SOSA, SPSA, 

TRSW, WISN)

0.758 0.781 0.824 0.900 None 
observed

Historical 
(2012): GBHE 5.94 Not sampled

Wetland west of 
the Elk River RG_WWER

Yes, very 
shallow with 
water levels 
decreasing 

over ice-free 
season

Undisturbed 2019: RWBL 
eggs

2018: 9 species (BKSW, 
COYE, MALL, NRWS, 
NOWA, RWBL, SORA, 

TRSW, WISN)

2019: 10 species (BKSW, 
COME, COYE, MALL, 
NOWA, RWBL, SORA, 
TRSW, VGSW, WISN)

0.866 0.757 0.804 0.854 None 
observed

2018: BKSW

2019: BKSW
7.66 5.60

MU3 Reference

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Page 23 of 69



Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Blue Lake 
recreational area RG_BLULA

Disconnected, 
inaccessible to 

fish
Yes

None 
observed 

(wetted area 
was small 

and clear at 
the time of 
the habitat 

assessment; 
fish would 
have been 

noticeable if 
present. Area 

also 
disconnected 

and 
inaccessible 
to fish. Area 
not fished.

None 
observed 

(wetted area 
was small and 

clear at the 
time of the 

habitat 
assessment; 

fish would 
have been 

noticeable if 
present. Area 

also 
disconnected 

and 
inaccessible 
to fish. Area 
not fished.

None 
observed 

(wetted area 
was small and 

clear at the 
time of the 

habitat 
assessment; 

fish would 
have been 

noticeable if 
present. Area 

also 
disconnected 

and 
inaccessible 
to fish. Area 
not fished.

Not sampled Not sampled Not sampled Not sampled Not sampled

Unnamed wetland 
near Elk River 
north of Elkford

RG_REFF

Disconnected, 
inaccessible to 
fish (although 

historical 
presence of 

fish suggests 
connectivity)

Yes, 
permanent 
through ice-
free season

2018/2019: 
None 

captured or 
observed

Historical: BT 
and LSU

2018/2019: 
None 

captured or 
observed

None 
captured or 
observed

5.94 Not sampled 5.94 96 56

Wetland west of 
the Elk River RG_WWER

Historical 
presence of 

fish suggests 
connectivity, 

but no 
connectivity 
observed in 

2018/2019 and 
no fish 

captured in 
2018

Permanent 
through ice-
free season

2018/2019: 
None 

captured or 
observed

Historical: EB

2018/2019: 
None 

captured or 
observed

None 
captured or 
observed

7.66 Not sampled 7.66 96 72

MU3

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Reference
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Pond north of 
Elkford RG_PNEF Accessible Deep (but <5 

m) 771 Yes Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Upper wetland 
east of Elkford RG_UWEEF Accessible

Shallow 
margins but 

deeper (>1 m) 
in the middle

6,401 Yes

Some logging 
nearby, but 

riparian 
habitat 

undisturbed

Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Lower wetland 
east of Elkford RG_LWEEF Accessible Not assessed 9,697 Yes Undisturbed Yes None 

observed
None 

observed
None 

observed Not sampled Not sampled

Wetland/pond in 
Elkford RG_WPEF Accessible

Max depth just 
>1 m in May, 

but dry later in 
the season

730 to 
5,003 Yes

Within Elkford 
limits, but 

riparian area 
intact

Yes 2018: CSF 
and WF eggs

None 
observed

None 
observed 4.86 3.00

Greenhills south 
wetland RG_GHSW Accessible

Shallow (<0.5 
m deep 
mostly)

10,150 Yes Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Mudbog marsh RG_MUDBOG Accessible Not assessed 23,578 Not assessed Not assessed Not 
assessed

None 
observed

None 
observed

None 
observed Not sampled Not sampled

Lost Lake RG_LOLA Accessible Deeper (need 
a boat) 55,300 Yes Undisturbed Yes

2018: 
Unknown 

larvae

None 
observed

2018: WT 
adults Not sampled Not sampled

ReferenceMU3

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Pond north of 
Elkford RG_PNEF Yes Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Upper wetland 
east of Elkford RG_UWEEF Yes

Some logging 
nearby, but 

riparian habitat 
undisturbed

Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Lower wetland 
east of Elkford RG_LWEEF Yes Undisturbed None 

observed

2018: 3 species (HOME, 
MALL, RNDU)

2019: 4 species (COGO, 
COYE, NOWA, RNDU)

0.679 Not 
assessed 0.867 0.500 None 

observed None observed Not sampled Not sampled

Wetland/pond in 
Elkford RG_WPEF Yes

Within Elkford 
limits, but 

riparian area 
intact

2018: active 
RWBL and 
SPSA nests

2019: RWBL 
eggs

2018: 5 species (COYE, 
NRWS, RWBL, SORA, 

SPSA)

2019: 7 species (COYE, 
MALL, NRWS, RWBL, 
SORA, TRSW, WISN)

0.556 0.694 0.725 0.733 None 
observed None observed 4.86 4.10

Greenhills south 
wetland RG_GHSW

Yes, but 
almost dry by 

June 2018
Undisturbed None 

observed

2018: 1 species (NOWA)

2019: 3 species (COYE, 
NOWA, WISN)

0 Not 
assessed 0.833 0.800 None 

observed None observed Not sampled Not sampled

Mudbog marsh RG_MUDBOG Not assessed Not assessed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Lost Lake RG_LOLA Yes Undisturbed None 
observed

2018: 4 species (COLO, 
MALL, RWBL, SORA)

2019: Not assessed
0.750 Not 

assessed
Not 

assessed
Not 

assessed
None 

observed None observed Not sampled Not sampled

MU3 Reference

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Pond north of 
Elkford RG_PNEF

Disconnected, 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Upper wetland 
east of Elkford RG_UWEEF

Disconnected, 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Lower wetland 
east of Elkford RG_LWEEF

Disconnected, 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Wetland/pond in 
Elkford RG_WPEF

Disconnected, 
inaccessible to 

fish

No, would not 
persist long 
enough to 

support fish 

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
4.86 Not sampled 4.86 96 Not sampled

Greenhills south 
wetland RG_GHSW

Disconnected, 
inaccessible to 

fish

No, almost dry 
by June 2018

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Mudbog marsh RG_MUDBOG Not assessed Not assessed
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Lost Lake RG_LOLA

Assumed 
connectivity, 

based on 
incidental 

observation of 
fish in 2018

Yes
Not fished; no 

incidental 
observations

2018: 
Incidental 

observation 
(unknown sp.)

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

MU3

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Reference
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Sulphur Springs 
FSR marsh RG_SULSPR Accessible Not assessed Not 

assessed Not assessed Not assessed Not 
assessed

None 
observed

None 
observed

None 
observed Not sampled Not sampled

Elk Valley 
highway 

impoundment
RG_EVHIM Accessible Not assessed 4,019 Yes Not assessed Yes None 

observed
None 

observed
None 

observed Not sampled Not sampled

Elk River upper 
ponds RG_ERUP Accessible

Max depth 
about 1.5 to 2 

m
8,973 Yes

Logging to the 
east, but the 

area 
immediately 
around the 

lentic area is 
undisturbed

No None 
observed

None 
observed

None 
observed 5.11 Not sampled

Lower Elk River 
pond RG_LERP Accessible Deep; max 

depth >2 m 3,370 Yes

Historical 
logging in 

upland area, 
but riparian 

area is 
undisturbed

Yes

2018: 
Unknown 

larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs and 

larvae

Historical: 
WT 

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

Not sampled Not sampled

Upper Elk River 
oxbow RG_EROU Accessible

Large 
proportion of 

area is 
wadable; 

some deeper 
areas further 
from the road

40,000 Yes

Logging to the 
north and 

south; lentic 
area is 

adjacent to a 
roadway (one 

side)

No

Historical: 
CSF eggs 

2018/2019: 
CSF eggs 
and larvae; 

LTS and WF 
eggs

None 
observed

2018/2019: 
WT adult 2.76 3.27

Mine-
exposedMU3

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Sulphur Springs 
FSR marsh RG_SULSPR Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Elk Valley 
highway 

impoundment
RG_EVHIM Yes Not assessed None 

observed

2018: 3 species (COYE, 
MALL, NOWA)

2019: 5 species (BAEA, 
COYE, MALL, NOWA, WISN)

0.800 Not 
assessed 0.600 0.861 None 

observed 2019: BAEA Not sampled Not sampled

Elk River upper 
ponds RG_ERUP Yes

Logging to the 
east, but the 

area 
immediately 
around the 

lentic area is 
undisturbed

2019: RWBL 
eggs

2018: 6 species (BEKI, 
COYE, GBHE, HOME, 

NRWS, NOWA)

2019: 9 species (BEKI, 
COYE, GBHE, NOWA, 
RWBL, RNDU, SORA, 

TRSW, WISN)

0.667 0.670 0.933 0.886 None 
observed

2018/2019: 
GBHE 5.11 5.20

Lower Elk River 
pond RG_LERP Yes

Historical 
logging in 

upland area, 
but riparian 

area is 
undisturbed

None 
observed

2018: 1 species (RWBL)

2019: 9 species (BKSW, 
COYE, HOME, NRWS, 
NOWA, RWBL, RNDU, 

TRSW, VGSW)

0 Not 
assessed 0.900 0.733 None 

observed 2019: BKSW Not sampled Not sampled

Upper Elk River 
oxbow RG_EROU Yes

Logging to the 
north and 

south; lentic 
area is 

adjacent to a 
roadway (one 

side)

2019:  RWBL 
and TRSW 

eggs

2018: 17 species (AMCO, 
BEKI, BWTE, COME, COYE, 
GWTE, HOME, KILL, MALL, 

NRWS, NOWA, RWBL, 
RNDU, SORA, SPSA, 

TRSW, WISN)

2019: 16 species (AMWI, 
BKSW, BASW, CLSW, 
COYE, HOME, MALL, 

NRWS, NOWA, RWBL, 
SORA, SPSA, TRSW, 

VGSW, WISN

0.897 0.923 0.782 0.886 None 
observed

2019: BKSW 
and BASW 2.76 3.96

MU3 Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Sulphur Springs 
FSR marsh RG_SULSPR Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Elk Valley 
highway 

impoundment
RG_EVHIM

Connected but 
not accessible 

to fish
Not assessed

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Elk River upper 
ponds RG_ERUP

Connected, 
accessible to 

fish; fish 
captured

Yes

Historical: 
Juvenile LSU 

2019: 
Juvenile LSU, 

MWF, and 
WCT

Historical: 
LSU, LNC

2018: 
Captured 

(LSU)

2019: 
Captured 

(LSU,  LNC, 
MWF WCT, 

and salmonid 
sp.)

2019: WCT 5.11 7.12 5.11 97 Not sampled

Lower Elk River 
pond RG_LERP

Not connected, 
not accessible 

to fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Upper Elk River 
oxbow RG_EROU

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes Historical: 
Juvenile LSU 

Historical: 
LSU, LNC, 
and MWF 

2018: 
Captured 

(LSU)

2019: None 
captured or 
observed

None 
captured or 
observed

2.76 Not sampled 2.76 93 66

Mine-
exposedMU3

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Thompson 
powerline wetland RG_TPW Accessible Shallow; 

mostly ≤0.5 m 2,354 Yes No recent 
disturbance Yes

2018/2019: 
CSF, WT, 

LTS, and WF 
eggs; CSF, 

LTS, and WF 
larvae

2018:
WT eggs

2018:
WT eggs 4.89 1.67

Greenhills 
wetland above 

Thompson Creek
RG_GHWTC

Accessible; 
largely 

unwadable 
due to very 
soft bottom

0.5 m max, but 
unwadable 
due to very 
soft bottom

4,216 Yes

Signs of 
historical 
logging; 

regrowth and 
no recent 

disturbance

Yes

2018/2019: 
CSF, WT, 

LTS, and WF 
eggs; CSF, 

LTS, and WF 
larvae

2018:
WT eggs

2018:
WT eggs and 

adults
2.22 1.34

Grave Lake 
marsh (large) RG_GLML Accessible

Most of the 
area is 

wadable, but 
some slightly 
deeper spots

77,830 Yes Undisturbed Yes

Historical: 
CSF and WT 

eggs

2018: WT, 
LTS, WF, and 

PCF eggs; 
WT, LTS, and 

WF larvae

2018: WT 
eggs and 

larvae

Historical: 
WT

2018: WT 
eggs, larvae, 
and M/S/A

1.64 2.90

Grave Lake 
marsh (small) RG_GLMS Accessible

Fairly shallow 
by August, 

largely 
wadable

1,524 to 
19,630 Yes Undisturbed Yes

2019: CSF, 
WT, and WF 
eggs; WT, 

LTS, and WF 
larvae

2018: WT 
eggs and 

larvae

Historical: 
WT

2018: WT 
eggs, larvae, 
and M/S/A

0.830 3.49

ReferenceMU4

Mine-
exposedMU3

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size Amphibians

Exposure Risk Related to 
Selenium
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Thompson 
powerline wetland RG_TPW Yes No recent 

disturbance
None 

observed

2018: Not assessed

2019: 2 species (BKSW, 
WISN)

Not 
assessed

Not 
assessed 0 0 None 

observed 2019: BKSW 4.89 Not sampled

Greenhills 
wetland above 

Thompson Creek
RG_GHWTC Yes

Signs of 
historical 
logging; 

regrowth and 
no recent 

disturbance

None 
observed

2018: None observed

2019: 2 species (COYE, 
WISN)

0 Not 
assessed 0 0 None 

observed None observed 2.22 Not sampled

Grave Lake 
marsh (large) RG_GLML Yes Undisturbed 2018: active 

WISN nest

Historical (2012): 16 species 
(AMCO, BEKI, COME, 
COYE, GBHE, MALL, 

MAWR, NRWS, NOWA, 
OSPR, SPSA, TRSW)

2018: 11 species (BKSW, 
BASW, COYE, GWTE, 
MALL, NOWA, RWBL, 
RNDU, SORA, TRSW, 

WISN)

2019: 7 species (COYE, 
GWTE, MALL, RWBL, 
SORA, TRSW, WISN)

0.830 0.810 0.540 0.760 None 
observed

Historical 
(2012): GBHE

2018: BKSW 
and BASW

1.64 Not sampled

Grave Lake 
marsh (small) RG_GLMS Yes Undisturbed

Historical: 
RWBL eggs

2018: AMCO 
nest with 

eggs

2019: RWBL 
eggs and 

chicks

2018: 9 species (AMCO, 
BWTE, COYE, MALL, RWBL, 

RNDU, SORA, TRSW, 
WISN)

2019: 8 species (BWTE, 
COYE, MALL, NOWA, 
RWBL, SORA, TRSW, 

WISN)

0.821 0.832 0.275 0.779 None 
observed None observed 0.830 2.70

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

MU3 Mine-
exposed

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds

ReferenceMU4
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Thompson 
powerline wetland RG_TPW

Not connected, 
not accessible 

to fish

Unlikely to 
support fish 
past mid-

summer if it 
were 

accessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
4.89 Not sampled 4.89 94 Not sampled

Greenhills 
wetland above 

Thompson Creek
RG_GHWTC

Connected but 
not accessible 

to fish

0.5 m deep by 
July, but very 
soft bottom; 
unlikely to 

support fish if 
they could 
access it

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
2.22 Not sampled 2.22 97 Not sampled

Grave Lake 
marsh (large) RG_GLML

Connect but 
inaccessible to 

fish

Yes, but 
considered 

inaccessible to 
fish

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
1.64 Not sampled 1.64 94 Not sampled

Grave Lake 
marsh (small) RG_GLMS

Disconnected, 
inaccessible to 

fish
No

2018/2019: 
None 

captured or 
observed

2018/2019: 
None 

captured or 
observed

None 
captured or 
observed

0.830 Not sampled 0.830 96 61

Exposure Risk Related to Selenium

MU3 Mine-
exposed

Lentic Area 
Description

Lentic Area ID

Fish

Water Quality Sediment Quality

Management 
Unit

Exposure 
Type

ReferenceMU4
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Grave Lake RG_GRLK Accessible Deeper, need 
boat 1,084,000 Yes

Camp ground 
and cottages 
nearby; boat 

activity

No 2018: CSF 
eggs

None 
observed

None 
observed 8.98 3.95

Leach Creek 
oxbow C RG_LCHOC Accessible Not assessed Not 

assessed Not assessed Not assessed Not 
assessed

None 
observed

None 
observed

2019: WT 
M/S/A Not sampled Not sampled

Leach Creek 
oxbow B RG_LCHOB Accessible Not assessed 3,973 Not assessed

Heavily 
impacted by

logging
Yes

2018/2019: 
CSF, WT, 
and LTS 

eggs; CSF, 
WT, LTS, and 

WF larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

1.60 1.80

Alexander Creek 
FSR side-channel RG_ALEXFSR

Accessible; 
may be 

difficult in 
spring due to 

poor road 
conditions

Not assessed 5,992 Not assessed Undisturbed No
2018/2019: 

WT eggs and 
larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

Not sampled Not sampled

Alexander Creek 
mouth wetland RG_ALE1 Accessible

Mostly <0.5 m, 
0.75 to 1 m at 
the deepest

1,835 Yes Undisturbed No

2018/2019: 
WT eggs; 
CSF, WT, 

LTS, and WF 
larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs and 

larvae
10 Not sampled

Crowsnest A 
swamp RG_GRWETA Accessible Not assessed 2,100 Not assessed Not assessed Not 

assessed
None 

observed
None 

observed
2019: WT 

M/S/A Not sampled Not sampled

Crowsnest B 
swamp RG_GRWETB Accessible Not assessed 14,160 Not assessed Not assessed Not 

assessed
None 

observed
None 

observed
2019: WT 

M/S/A Not sampled Not sampled

ReferenceMU4

Exposure Risk Related to 
Selenium

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Grave Lake RG_GRLK Yes

Camp ground 
and cottages 
nearby; boat 

activity

2018: Active 
SWSP nest

2019: RWBL 
eggs

2018: 7 species (COLO, 
COYE, GBHE, NOSH, 
RWBL,SWSP, WISN)

2019: 11 species (BAEA, 
BKSW, CLSW, COLO, 

COYE, GBHE, NOSL, RNGR, 
RWBL, TRSW, WISN)

0.648 0.806 0.788 0.924 None 
observed

2018: GBHE

2019: BKSW 
and GBHE

8.98 5.10

Leach Creek 
oxbow C RG_LCHOC Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Leach Creek 
oxbow B RG_LCHOB Not assessed

Heavily 
impacted by

logging
Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed 1.60 Not sampled

Alexander Creek 
FSR side-channel RG_ALEXFSR Not assessed Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Alexander Creek 
mouth wetland RG_ALE1 Yes Undisturbed 2018: active 

SPSA nest

2018: 4 species (GWTE, 
NOWA, RWBL, SPSA)

2019: 7 species (BKSW, 
COYE, NRWS, NOWA, 
SPSA, TRSW, VGSW)

0.750 Not 
assessed 0.833 0.868 None 

observed 2019: BKSW 10 Not sampled

Crowsnest A 
swamp RG_GRWETA Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Crowsnest B 
swamp RG_GRWETB Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

MU4 Reference

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Grave Lake RG_GRLK
Connected, 

accessible to 
fish

Yes

Historical: 
Juvenile LSU 

2018: 
Incidental 

observation 
of juveniles 

and unknown 
life stage 
(unknown 
sp., likely 

RSC)

Historical: 
EB, KO, LSU, 
MWF, RSC, 

RB

2018: 
Incidental 

observation 
(unknown sp., 

likely RSC) 
and capture 

(RSC)

None 
observed 8.98 Not sampled 8.98 98 77

Leach Creek 
oxbow C RG_LCHOC Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Leach Creek 
oxbow B RG_LCHOB

Disconnected, 
inaccessible to 

fish
Not assessed

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
1.60 Not sampled 1.60 97 Not sampled

Alexander Creek 
FSR side-channel RG_ALEXFSR

Connected, 
accessible to 

fish
Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Alexander Creek 
mouth wetland RG_ALE1

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes

2018: 
Incidental 

observation 
(EB)

2018: 
Incidental 

observation 
(EB) and 

capture (EB)

None 
captured or 
observed

10 Not sampled 10 95 56

Crowsnest A 
swamp RG_GRWETA Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Crowsnest B 
swamp RG_GRWETB Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

MU4

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Reference
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Reference Culver Pond RG_CUPO

Landowners 
are 

cooperative, 
but area is in 

a private 
yard, so 
frequent/ 
ongoing 
sampling 
would be 
disruptive

>1m, steep-
sided 507 Yes Undisturbed Yes 2018: LTS 

eggs

2018: WT 
adults (were 

breeding 
during egg 
searches)

2018: WT 
adults (were 

breeding 
during egg 
searches)

3.35 1.20

Elk River side-
channel 

impoundment
RG_ERSCIM Accessible Not assessed 2,217 Yes Undisturbed No None 

observed
None 

observed
None 

observed 10 Not sampled

Pond adjacent to 
the airport RG_PAIR Accessible Mostly shallow 

(<1 m) 2,328 Yes Undisturbed Yes
2018: CSF 

and WT eggs 
and larvae

2018: WT 
eggs and 

larvae

2018: WT 
eggs and 

larvae
20 9.50

Elk River wetland 
downstream of 
Grave Creek

RG_ELWDGC Accessible
Approximately 

1.5 to 2 m 
maximum

3,029 Yes Undisturbed No

Historical: 
CSF eggs

2018/2019: 
CSF eggs; 
CSF, WT, 

LTS, and WF 
larvae

2018/2019: 
WT larvae

Historical: 
WT

2018/2019: 
WT larvae and 

M/S/A

24 9.52

Elk River 
impoundment RG_ERIM Accessible

Appears 
predominantly 

wadable
1,507 Yes Undisturbed Yes None 

observed
None 

observed
None 

observed Not sampled Not sampled

Mine-
exposed

MU4

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Reference Culver Pond RG_CUPO Yes Undisturbed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed 3.35 Not sampled

Elk River side-
channel 

impoundment
RG_ERSCIM Yes Undisturbed 2019: SPSA 

eggs 

2018: 8 species (BAGO, 
BEKI, GBHE, HOME, NRWS, 

NOWA, SPSA, TRSW)

2019: 5 species (BKSW, 
COYE, NRWS, NOWA, 

SPSA)

0.876 Not 
assessed 0.568 0.533 None 

observed

2018: GBHE

2019: BKSW
10 10

Pond adjacent to 
the airport RG_PAIR Yes Undisturbed None 

observed

2018: 7 species (COYE, 
GWTE, MALL, NOWA, 
RWBL, SPSA, TRSW)

2019: 2 species (SPSA, 
TRSW)

0.905 0.222 0 0.667 None 
observed None observed 20 Not sampled

Elk River wetland 
downstream of 
Grave Creek

RG_ELWDGC Yes Undisturbed None 
observed

2018: 3 species (COYE, 
NOWA, SPSA) 

2019: 4 species (COYE, 
MALL, NOWA, SPSA)

1.00 Not 
assessed 0.800 0.667 None 

observed None observed 24 Not sampled

Elk River 
impoundment RG_ERIM Yes Undisturbed 2019: RWBL 

chicks

2018: 4 species (COYE, 
NOWA, RWBL, unknown 

swallow sp.)

2019: 4 species (COYE, 
NRWS, NOWA, RWBL)

0.725 Not 
assessed 0.712 0.722 None 

observed None observed Not sampled Not sampled

MU4

Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Reference Culver Pond RG_CUPO
Connected but 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
3.35 Not sampled 3.35 97 Not sampled

Elk River side-
channel 

impoundment
RG_ERSCIM

Connected, 
accessible to 

fish
Yes

None 
captured or 
observed

2018: 
Captured EB

None 
captured or 
observed

10 Not sampled 10 81 Not sampled

Pond adjacent to 
the airport RG_PAIR Inaccessible to 

fish

Not likely to 
remain deep 
enough for 

fish; however, 
groundwater 
inflows may 

maintain water 
levels

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
20 Not sampled 20 88 59

Elk River wetland 
downstream of 
Grave Creek

RG_ELWDGC
Connected, 

accessible to 
fish

Yes
2019: 

Captured 
YOY LSU

Historical: 
LSU         

2018: 
Captured 
LSU, RSC

2019: 
Captured 

LSU, RSC, 
EB, MWF

None 
captured or 
observed

24 Not sampled 24 93 69

Elk River 
impoundment RG_ERIM

Connected to 
RG_ERW but 
inaccessible to 

fish

Yes, but 
inaccessible to 

fish

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

MU4

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Mine-
exposed
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Elk River wetland RG_ERW Accessible Some areas 
>1 m 3,217 Yes Undisturbed Yes

2018: CSF 
eggs and 

larvae

None 
observed

None 
observed 26 14

Elk River side-
channel near 

EVO
RG_ERWCO

Private 
property, no 
landowner 
permission

Wadable along 
railway ROW; 
deeper across 
the lentic area 
(need boat as 
some areas 
almost 2 m 

deep)

19,540 Yes Undisturbed No

2018: CSF, 
LTS, and WT 

eggs; CSF 
larvae

2018: WT 
eggs and 

larvae

2018: WT 
eggs and 

adults
30 11

Elkview wetland RG_EREV Accessible

Predominantly 
shallow/ 

wadable, but 
may have 

deeper areas

12,610 Yes Undisturbed No None 
observed

None 
observed

None 
observed 11 Not sampled

South Elk River 
oxbow RG_SEROX Accessible Shallow 755 Yes Undisturbed Yes

2018: CSF 
eggs and 

larvae

None 
observed

None 
observed 9.21 7.60

Goddard Marsh RG_GO13 Accessible
Wadable, but 

some areas >1 
m deep

27,750 Yes

Surrounded by 
mining activity 

extending 
clockwise from 
NE to SW side

No

Historical: 
CSF eggs

2018/2019: 
CSF eggs

None 
observed

Historical: 
WT 20 8.89

Elk River snye 
north of 

Sparwood
RG_ERSNSP Accessible Not assessed 1,781 Yes Undisturbed No None 

observed
None 

observed
None 

observed Not sampled Not sampled

Mine-
exposedMU4

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Elk River wetland RG_ERW Yes Undisturbed 2019: RWBL 
eggs 

2018: 3 species (BKSW, 
NOWA, RWBL)

2019: 4 species (COYE, 
NOWA, RWBL, SORA)

0 0.762 0.654 0.714 None 
observed 2018: BKSW 26 8.90

Elk River side-
channel near 

EVO
RG_ERWCO Yes Undisturbed None 

observed

2018: 11 species (BKSW, 
CAGO, COME, COYE, 
GADW, GBHE, NOWA, 

RWBL, SPSA, TRSW, TRUS)

2019: Not assessed

0.900 0.735 Not 
assessed

Not 
assessed

None 
observed

2018: BKSW 
and GBHE 30 Not sampled

Elkview wetland RG_EREV Yes Undisturbed None 
observed

2018: 5 species (AMDI, 
COME, MALL, NOWA, 

SPSA)

2019: 5 species (CAGO, 
COYE, NOWA, SPSA, 

TRSW)

0.743 Not 
assessed 0.642 0.556 None 

observed None observed 11 11

South Elk River 
oxbow RG_SEROX Yes Undisturbed 2019: SPSA 

eggs 

2018: 2 species (NOWA, 
WISN)

2019: 6 species (HOME, 
NRWS, NOWA, RWBL, 

SPSA, TRSW)

0.667 0 0.855 0.800 None 
observed None observed 9.21 9.10

Goddard Marsh RG_GO13 Yes

Surrounded by 
mining activity 

extending 
clockwise from 
NE to SW side

Historical: 
RWBL eggs 
from 2003 to 
2006, 2009, 
and 2012; 

COME eggs

2018: active 
TRSW nest

2019: RWBL 
eggs

Historical (2012): 6 species 
(BAEA, COYE, KILL, NOWA, 

RWBL, SORA)

2018: 7 species (COYE, 
GBHE, NOWA, RWBL, 
SORA, SPSA, TRSW)

2019: 10 species (CLSW, 
COGO, COYE, NOWA, 

OSPR, RWBL, SORA, SPSA, 
TRSW, WISN)

0.757 0.706 0.667 0.682 None 
observed 2018: GBHE 20 12

Elk River snye 
north of 

Sparwood
RG_ERSNSP Yes Undisturbed None 

observed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

MU4 Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Elk River wetland RG_ERW

Connected to 
RG_ERIM but 
inaccessible to 

fish

Yes, but 
inaccessible to 

fish

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
26 Not sampled 26 91 63

Elk River side-
channel near 

EVO
RG_ERWCO

Connected to 
lotic habitat at 

upstream
and 

downstream 
ends; 

accessible to 
fish

Yes
Not fished; no 

incidental 
observations

Historical:  
BT, LSU      

2018: 
Incidental 

observation 
(unknown 

salmonid sp.)

Not fished; no 
incidental 

observations
30 Not sampled 30 95 58

Elkview wetland RG_EREV
Connected, 

accessible to 
fish

Yes
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
11 Not sampled 11 93 Not sampled

South Elk River 
oxbow RG_SEROX

Disconnected, 
inaccessible to 

fish
Not assessed

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
9.21 Not sampled 9.21 98 68

Goddard Marsh RG_GO13

Connected, 
accessible to 

fish; fish 
captured

Deep enough 
to support fish 
throughout the 

ice-free 
season

Historical: 
Juvenile LSU

2018: 
Observed 

juvenile LSU 

2019: 
Captured 
YOY LSU

Historical: 
EB, BT, LNC, 
LSU, MWF, 
RSC, WCT

2018: 
Incidental 

observations 
(LSU, RSC) 

and captured 
(LSU, MWF, 

RSC)

2019: 
Captured (BT, 

LSU, LNC, 
RSC, MWF, 

WCT)

None 
captured or 
observed

20 61 20 75 25

Elk River snye 
north of 

Sparwood
RG_ERSNSP

Connected, 
accessible to 

fish
Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

MU4

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Mine-
exposed
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Otto Ponds RG_OTTO Accessible
Steep-sided 
and mostly 

deep (>1 m)
31,180 Yes Surrounded 

mining activity No

Historical: 
CSF and WT 

eggs

2018/2019: 
CSF eggs; 

CSF and WT 
larvae

Historical: 
WT eggs

2018/2019: 
WT larvae 

Historical: 
WT eggs

2018/2019: 
WT larvae and 

M/S/A

5.90 8.77

Elk River side-
channel at Michel 

Creek
RG_ERSCMC Accessible

Mostly 
wadable, with 
a few deeper 
(up to 2 m) 
spots at the 

upstream end

206 Yes Undisturbed No None 
observed

None 
observed

2018: WT 
M/S/A 11 Not sampled

Southern Michel 
Creek 

impoundment
RG_SMCIM

Accessible, 
but access is 

very steep 
(potential fall 

hazard)

Unknown, 
looks like it's 
largely too 

deep to wade 
in

3,000 Yes Undisturbed No

2018/2019: 
CSF, WT, 

LTS, and WF 
eggs and 

larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

7.12 2.75

Michel Creek 
impoundment at 

Corbin Creek
RG_MCIMCC Accessible Not assessed 2,942 Yes Undisturbed No

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

6.10 2.30

Mine-
exposedMU4

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Otto Ponds RG_OTTO Yes Surrounded by 
mining activity

Historical: 
RWBL and 

COME eggs

2019: RWBL 
and TRSW 

eggs

Historical (2012): 5 species 
(AMCO, COYE, RWBL, 

TRSW, WISN)

2018: 4 species (COYE, 
NOWA, RWBL, SORA)

2019: 6 species (CAGO, 
CLSW, COYE, GBHE, 

RWBL, TRSW)

0.180 0.307 0.555 0.234 None 
observed 2019: GBHE 5.90 5.09

Elk River side-
channel at Michel 

Creek
RG_ERSCMC Yes Undisturbed None 

observed

2018: 2 species (NOWA, 
SPSA)

2019: 4 species (CAGO, 
COYE, NOWA, TRSW)

0.667 Not 
assessed 0.552 0.600 None 

observed None observed 11 Not sampled

Southern Michel 
Creek 

impoundment
RG_SMCIM Yes Undisturbed None 

observed

2018: 5 species (BEKI, 
COYE, NOWA, PBGR, 

SPSA)

2019: 6 species (BEKI, 
COYE, MALL, NOWA, 

SORA, SPSA)

1.00 1.00 0.857 0.750 None 
observed None observed 7.12 Not sampled

Michel Creek 
impoundment at 

Corbin Creek
RG_MCIMCC Yes Undisturbed None 

observed

2018: 6 species (BAEA, 
COYE, NRWS, NOWA, 

RWBL, SPSA)

2019: 5 species (AMDI, 
COYE, NOWA, SORA, 

SPSA)

0.894 0.600 0.900 0.867 None 
observed None observed 6.10 Not sampled

MU4 Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Otto Ponds RG_OTTO

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes
2019: 

Captured 
YOY LSU

Historical: 
LSU 

2018: 
Incidental 

observation 
(unknown sp.) 

2019: 
Captured 
(LSU and 

LNC)

None 
captured or 
observed

5.90 13 5.90 75 21

Elk River side-
channel at Michel 

Creek
RG_ERSCMC

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes

2019: 
Captured 
YOY LSU 

and 
suspected 
juvenile BT

Historical: 
LSU

2019: 
Captured 

LSU, LNC, 
RSC, BT, and 

MWF

2019: 
Captured 
suspected 
juvenile BT

11 18 11 95 Not sampled

Southern Michel 
Creek 

impoundment
RG_SMCIM

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes
None 

captured or 
observed

2018: 
Captured EB  

2019: 
Incidental 

observation 
(unknown sp.) 

None 
captured or 
observed

7.12 Not sampled 7.12 96 77

Michel Creek 
impoundment at 

Corbin Creek
RG_MCIMCC

Connected, 
accessible to 

fish
Yes

None 
captured or 
observed

2018: 
Captured LSU 

2019: 
Captured LSU 

and LNC

None 
captured or 
observed

6.10 13 6.10 91 24

MU4

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Mine-
exposed
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

RG_MCWB Accessible Not assessed 460 Yes Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

RG_MCWA Accessible Shallow, but 
soft bottom 2,038 Yes Undisturbed No

2018/2019: 
WT eggs; WT 

and LTS 
larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

5.14 Not sampled

Michel Creek 
wetland at Andy 

Good Creek
RG_MCWAGC Accessible

Mostly 
wadable with 
some deeper 

areas

2,065 Yes Undisturbed No None 
observed

None 
observed

None 
observed Not sampled Not sampled

Northern Michel 
Creek 

impoundment
RG_NMCIM Accessible

Could be 1 to 
2 m deep in 

spots
1,390 Yes Undisturbed No None 

observed
None 

observed
None 

observed Not sampled Not sampled

Michel 
Creek/Corbin 
Road wetland

RG_MI16 Accessible

Over half the 
area is 

wadable, but 
there is one 
deep area 

away from the 
road (>>1 m, 
need a boat)

24,000 Yes Undisturbed No

Historical: 
CSF and WT 

eggs

2018/2019: 
CSF and WF 
eggs; CSF, 

WT, and LTS 
larvae 

Historical: 
WT eggs

2018/2019: 
WT larvae

Historical: 
WT eggs

2018/2019: 
WT larvae and 

M/S/A

11 4.30

Southern Lower 
Michel Creek 

pond
RG_SLMICP Accessible

Shallow, 
nearly dry by 

June
31 to 318

No, small, 
shallow 

puddle by 
June

Undisturbed Yes 2018: LTS 
eggs

None 
observed

None 
observed 22 1.40

Corbin Road 
Triple pond A RG_TRIPLEA Accessible Not assessed 1,775 Not assessed Not assessed Not 

assessed
None 

observed
None 

observed
None 

observed Not sampled Not sampled

Corbin Road 
Triple pond B RG_TRIPLEB Accessible Not assessed 660 Not assessed Not assessed Not 

assessed
None 

observed
None 

observed
None 

observed Not sampled Not sampled

Corbin Road 
Triple pond C RG_TRIPLEC Accessible Not assessed 2,000 Not assessed Not assessed Not 

assessed
None 

observed
None 

observed
None 

observed Not sampled Not sampled

Mine-
exposedMU4

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Michel Creek 
wetlands (small, 
interconnected 

wetlands)
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

RG_MCWB Yes Undisturbed 2019: MALL 
eggs

2018: 2 species (COYE, 
NOWA)

2019: 3 species (COYE, 
MALL, NOWA)

0.667 Not 
assessed 0.833 0.833 None 

observed None observed Not sampled Not sampled

RG_MCWA Yes Undisturbed None 
observed

2018: 4 species (CLSW, 
COYE, NOWA, SPSA)

2019: 5 species (CLSW, 
COYE, NOWA, TRSW, 

WISN)

0.667 0.800 0.542 0.867 None 
observed None observed 5.14 Not sampled

Michel Creek 
wetland at Andy 

Good Creek
RG_MCWAGC Yes Undisturbed None 

observed

2018: 1 species (NOWA)

2019: 3 species (BEKI, 
MALL, NOWA)

0 Not 
assessed 1.00 1.00 None 

observed None observed Not sampled Not sampled

Northern Michel 
Creek 

impoundment
RG_NMCIM Yes Undisturbed None 

observed
2018/2019: 1 species 

(NOWA) 0 Not 
assessed 0 0 None 

observed None observed Not sampled Not sampled

Michel 
Creek/Corbin 
Road wetland

RG_MI16 Yes Undisturbed

Historical: 
RWBL eggs

2019: RWBL, 
SORA, and 
SPSA eggs

Historical (2012): 9 species 
(CLSW, COYE, MALL, 
NRWS, NOWA, RWBL, 
SORA, SPSA, TRSW)

2018: 5 species (OSPR, 
RWBL, SORA, SPSA, 

TRSW)

2019: 12 species (CAGO, 
CLSW, COYE, GWTE, KILL, 

MALL, NOWA, RWBL, 
SORA, SPSA, TRSW, WISN)

0.756 Not 
assessed 0.820 0.877 None 

observed None observed 11 6.67

Southern Lower 
Michel Creek 

pond
RG_SLMICP

Yes, but small, 
shallow puddle 

by June
Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed 22 Not sampled

Corbin Road 
Triple pond A RG_TRIPLEA Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Corbin Road 
Triple pond B RG_TRIPLEB Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Corbin Road 
Triple pond C RG_TRIPLEC Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

MU4 Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Michel Creek 
wetlands (small, 
interconnected 

wetlands)
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

RG_MCWB
Connected but 
inaccessible to 

fish

Unlikely, based 
on photos

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

RG_MCWA
Connected, 

accessible to 
fish

May be too 
shallow by end 

of ice-free 
season

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
5.14 Not sampled 5.14 94 53

Michel Creek 
wetland at Andy 

Good Creek
RG_MCWAGC

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled 45

Northern Michel 
Creek 

impoundment
RG_NMCIM

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Michel 
Creek/Corbin 
Road wetland

RG_MI16

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes

2018: 
Incidental 

observation 
(salmonid 

sp.)

Historical: 
LSU and WCT

2018: 
Incidental 

observation 
(WCT, 

unknown sp., 
salmonid sp.) 
and capture 

(EB)

2018: 
Incidental 

observation 
(salmonid sp.; 

could have 
been a WCT)

11 Not sampled 11 98 56

Southern Lower 
Michel Creek 

pond
RG_SLMICP

Disconnected, 
inaccessible to 

fish

No, small, 
shallow puddle 

by June

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
22 Not sampled 22 94 Not sampled

Corbin Road 
Triple pond A RG_TRIPLEA Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Corbin Road 
Triple pond B RG_TRIPLEB Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Corbin Road 
Triple pond C RG_TRIPLEC Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

MU4

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Michel Creek 
wetlands (small, 
interconnected 

wetlands)

Mine-
exposed
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Michel Creek side-
channel RG_MIC2 Accessible Mostly 

wadable 5,818 Yes Undisturbed No None 
observed

None 
observed

Historical: 
WT 6.64 Not sampled

Michel Creek 
wetland RG_MIWW Accessible

Wadable 
around culvert 
and in ditch, 
deeper with 
increasing 

distance from 
the road

911 Yes Undisturbed No

2018/2019: 
CSF eggs; 

WT and LTS 
larvae

2018/2019: 
WT larvae

2018/2019: 
WT larvae and 

M/S/A
12 5.10

Aqueduct Creek 
wetland RG_AQU1 Accessible

Shallow, 
mostly ≤ 0.5 m 

deep
4,023 Yes Undisturbed No None 

observed
None 

observed
None 

observed 20 Not sampled

Hartley Lake RG_HART

Accessible; 
may be 

difficult in 
spring due to 

poor road 
conditions

Deep (boat 
required) 43,460 Yes Campsites 

present No

2018/2019: 
CSF, LTS, 

and WF 
eggs; CSF, 

WT, LTS, and 
WF larvae 

2018/2019: 
WT larvae

2018/2019: 
WT larvae and 

M/S/A
6.29 5.30

Island Lake 
Lodge RG_ISLAND Accessible Not assessed 73,663 Yes Undisturbed No

2018/2019: 
CSF, WT, 
and LTS 

eggs; CSF, 
WT, LTS, and 

WF larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

Not sampled 4.40

ReferenceMU5

Mine-
exposedMU4

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Michel Creek side-
channel RG_MIC2 Yes Undisturbed None 

observed

2018: 1 species (NOWA)

2019: 5 species (AMDI, 
BEKI, COYE, NOWA, SPSA)

0 Not 
assessed 0.667 0.800 None 

observed None observed 6.64 Not sampled

Michel Creek 
wetland RG_MIWW Yes Undisturbed

Historical: 
RWBL eggs

2018: active 
TRSW nest

2019: RWBL 
eggs

Historical (2012): 8 species 
(COYE, MALL, NRWS, 
NOWA, OSPR, RWBL, 

SPSA, TRSW) 

2018: 7 species (BEKI, 
COYE, NOWA, RWBL, 
SORA, SPSA, TRSW) 

2019: 7 species (COME, 
MALL, NRWS, NOWA, 
RWBL, TRSW, WISN)

0.857 0.850 0.879 0.800 None 
observed None observed 12 6.80

Aqueduct Creek 
wetland RG_AQU1 Yes Undisturbed None 

observed

2018: 5 species (COYE, 
GBHE, HOME, MALL, 

NOWA)

2019: 2 species (COYE, 
NOWA)

0.810 0.746 0.667 0.600 None 
observed 2018: GBHE 20 Not sampled

Hartley Lake RG_HART Yes Campsites
present

2019: SPSA 
eggs 

2018: 4 species (COYE, 
MALL, NOWA, SPSA) 

2019: Not assessed

0.867 Not 
assessed

Not 
assessed

Not 
assessed

None 
observed None observed 6.29 4.64

Island Lake 
Lodge RG_ISLAND Yes Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

MU4

MU5

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Mine-
exposed

Reference
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Michel Creek side-
channel RG_MIC2

Connected, 
accessible to 

fish
Yes

2019: 
Captured 
YOY LSU 

and juvenile 
WCT

Historical: 
LSU, RSC, 
and WCT     

2019: 
Captured (BT, 

LSU, WCT, 
MWF, 

unknown sp., 
EB)

2019: 
Captured 

juvenile WCT
6.64 Not sampled 6.64 97 Not sampled

Michel Creek 
wetland RG_MIWW

Connected, 
accessible to 

fish
Yes

2018: 
Incidental 

observation 
(salmonid 

sp.)

2019: 
Captured 

(YOY LSU)

Historical: 
LSU and WCT 

2018: 
Captured (EB 

and LSU)  

2019: 
Incidental 

observation 
(EB, salmonid 

sp.) and 
capture (EB, 
LSU, LNC, 

salmonid sp.)

2018: 
Incidental 

observation 
(salmonid sp.; 

could be 
WCT)

12 18 12 96 50

Aqueduct Creek 
wetland RG_AQU1

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes
2019: 

Captured 
(YOY LSU)

Historical: 
EB, BT, LSU, 

WCT

2018/2019: 
Captured LSU

None 
captured or 
observed

20 31 20 92 27

Hartley Lake RG_HART
Connected, 

accessible to 
fish

Yes
2018: 

Observed 
juvenile trout

Historical: 
WCT

2018: None 
captured or 
observed

2018: 
Observed 

juvenile trout 
(could be 

WCT)

6.29 Not sampled 6.29 93 64

Island Lake 
Lodge RG_ISLAND

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled 100 Not sampled

Mine-
exposed

MU5 Reference

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

MU4
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Lodgepole FSR 
impoundment RG_LFSRIM Accessible Roughly 1 to 3 

m deep, max 19,120 Yes Undisturbed No

2019: CSF, 
WT, and LTS 

eggs and 
larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

Not sampled Not sampled

Lodgepole FSR 
wetland RG_LFSRW Accessible Shallow 14,800 Yes Horse stable 

nearby Yes

2018/2019: 
CSF and WT 
eggs; CSF 
and LTS 
larvae

2018/2019: 
WT eggs and 

larvae

2018/2019: 
WT eggs, 

larvae, and 
M/S/A

3.84 1.83

Pine Avenue 
impoundment RG_ERST Accessible

Approximately 
1.5 to 2 m 

maximum in 
May, wadable 

by July

2,279 Yes Undisturbed No

2018/2019: 
CSF and LTS 

eggs and 
larvae

None 
observed

2018/2019: 
WT M/S/A 8.10 8.40

Elk River oxbow RG_EROX Accessible <0.5 m 297 Yes

Historically 
part of a 

horse/ cattle 
pasture

Unknown/ 
uncertain

None 
observed

None 
observed

None 
observed Not sampled Not sampled

Elk Valley 
Provincial Park 

snye
RG_EVPPS Accessible Some areas 

>1 m 9,342 Yes Undisturbed No 2018: CSF 
larvae

None 
observed

None 
observed 12 Not sampled

Hosmer 
impoundment RG_ERH Accessible

Mostly <0.5 m, 
deeper further 

away from 
road

5,288 Yes Near roadway No None 
observed

None 
observed

None 
observed 9.37 Not sampled

Elk River 
impoundment 
north of Fernie

RG_ERIMNF Accessible
Max 1.5 to 2 
m, but mostly 

wadable
6,858 Yes Undisturbed Yes 2018: CSF 

eggs
None 

observed
None 

observed 5.64 Not sampled

Mine-
exposed

Reference

MU5

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Lodgepole FSR 
impoundment RG_LFSRIM Yes Undisturbed None 

observed

2018: 3 species (MALL, 
NOWA, SORA)

2019: 4 species (MALL, 
NOWA, RNDU, SORA)

0.700 0 0 0.810 None 
observed None observed Not sampled Not sampled

Lodgepole FSR 
wetland RG_LFSRW Yes Horse stable 

nearby

2018: 3 
female RWBL 

nesting in 
cattails

2019: RWBL 
eggs

2018: 11 species (BKSW, 
CLSW, COYE, MALL, 

NRWS, NOWA, RWBL, 
SORA, SPSA, TRSW, WISN)

2019: 11 species (BKSW, 
COYE, MALL, NOWA, 

RWBL, RNDU, SORA, SPSA, 
TRSW, VIRA, WISN)

0.695 0.734 0.750 0.795 None 
observed

2018/2019: 
BKSW 3.84 3.80

Pine Avenue 
impoundment RG_ERST Yes Undisturbed

2018: one 
active MALL 

nest

2018: 2 species (COYE, 
MALL)

2019: 5 species (COYE, 
NOWA, RWBL, TRSW, 

WISN)

0.250 0 0.808 0.667 None 
observed None observed 8.10 Not sampled

Elk River oxbow RG_EROX Yes

Historically 
part of a 

horse/ cattle 
pasture

None 
observed

2018/2019: 1 species 
(NOWA) 0 0 0 0 None 

observed None observed Not sampled Not sampled

Elk Valley 
Provincial Park 

snye
RG_EVPPS Yes Undisturbed None 

observed

2018: 5 species (BAGO, 
BWTE, COYE, 
NOWA,VGSW)

2019: 5 species (BAEA, 
COGO, GWTE, HOME, 

NOWA)

0 0.693 0.833 0.714 None 
observed None observed 12 Not sampled

Hosmer 
impoundment RG_ERH Yes Near roadway None 

observed 2018: 1 species (COYE) 1.00 Not 
assessed

Not 
assessed

Not 
assessed

None 
observed None observed 9.37 Not sampled

Elk River 
impoundment 
north of Fernie

RG_ERIMNF Yes Undisturbed
2019: RWBL 
and SORA 

eggs

2018: 6 species (BAEA, 
COYE, HOME, MALL, SORA, 

WODU)

2019: 4 species (COYE, 
NOWA, RWBL, SORA)

0.582 0.740 0.712 0.780 None 
observed None observed 5.64 6.40

MU5

Reference

Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Lodgepole FSR 
impoundment RG_LFSRIM

Connected, 
accessible to 

fish
Yes

2018/2019: 
None 

captured or 
observed

2018/2019: 
None 

captured or 
observed

None 
captured or 
observed

Not sampled Not sampled Not sampled Not sampled 75

Lodgepole FSR 
wetland RG_LFSRW

Connected but 
not accessible 

to fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
3.84 Not sampled 3.84 96 74

Pine Avenue 
impoundment RG_ERST

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes
None 

captured or 
observed

Historical: 
LSU       

2018/2019: 
Captured LSU

None 
captured or 
observed

8.10 13 8.10 95 38

Elk River oxbow RG_EROX

Disconnected, 
unknown if 

accessible to 
fish; may be a 
connected side 

channel
during freshet

No
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Elk Valley 
Provincial Park 

snye
RG_EVPPS

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes
None 

captured or 
observed

2018: 
Captured 

(LSU)        

2019: None 
captured or 
observed

None 
captured or 
observed

12 Not sampled 12 95 64

Hosmer 
impoundment RG_ERH

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes
None 

captured or 
observed

Historical: BT 
and LSU      

2018: 
Captured 
(MWF)

None 
captured or 
observed

9.37 Not sampled 9.37 100 Not sampled

Elk River 
impoundment 
north of Fernie

RG_ERIMNF
Connected but 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
5.64 Not sampled 5.64 97 Not sampled

MU5

Reference

Mine-
exposed

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Manitou/Shadow 
road 

impoundment
RG_ERFW Accessible <1 m 1,806 Yes About 100 m 

from highway Yes 2018: CSF 
eggs

None 
observed

None 
observed Not sampled Not sampled

Gerry's Pond RG_GEPO Accessible Not assessed Not 
assessed Not assessed Not assessed Not 

assessed
2018: CSF 

eggs
None 

observed
None 

observed Not sampled Not sampled

Elk River 
impoundment in 

Fernie
RG_ERIMF Accessible

Max 1.5 m, 
otherwise 

mostly 
wadable

43,600 Yes
Undisturbed, 
but walking 
trail nearby

No 2018/2019: 
CSF eggs

None 
observed

None 
observed 3.08 Not sampled

Annex pond RG_ANNEX Accessible Not assessed Not 
assessed Not assessed Not assessed Not 

assessed
None 

observed
None 

observed
2018: WT 

M/S/A Not sampled Not sampled

Elk River wetland 
south of Fernie RG_ERWSF Accessible

Shallow, 
mostly 

wadable
7,572 Yes Undisturbed No

2018: CSF 
eggs and 

larvae

None 
observed

None 
observed 3.83 3.20

Stanford Pond RG_STPD Accessible
Wadable 

margins, but 
>1 m in middle

3,995 Yes Undisturbed No None 
observed

None 
observed

None 
observed 20 Not sampled

Mine-
exposedMU5

Exposure Risk Related to 
Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size Amphibians
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Manitou/Shadow 
road 

impoundment
RG_ERFW Yes About 100 m 

from highway
None 

observed

2018: 2 species (COYE, 
NOWA)

2019: 5 species (COYE, 
GBHE, MALL, NOWA, WISN)

0.667 Not 
assessed 0.648 0.533 None 

observed 2019: GBHE Not sampled Not sampled

Gerry's Pond RG_GEPO Not assessed Not assessed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Elk River 
impoundment in 

Fernie
RG_ERIMF Yes

Undisturbed, 
but walking 
trail nearby

2019: RWBL 
eggs and 

chicks

2018: 8 species (CLSW, 
COYE, HOME, NOWA, 
OSPR, RWBL, SORA, 

VGSW)

2019: 8 species (AMCO, 
CLSW, COYE, MALL, 

NOWA, RWBL, TRSW, 
VIRA)

0.718 0.505 0.727 0.468 None 
observed None observed 3.08 4.20

Annex pond RG_ANNEX Not assessed Not assessed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Elk River wetland 
south of Fernie RG_ERWSF Yes Undisturbed

Historical: 
RWBL eggs

2019: RWBL 
eggs

2018: 10 species (CAGO, 
COYE, GBHE, MALL, 

NRWS, RWBL, TRSW, 
VGSW, VIRA, WODU)

2019: 14 species (BAEA, 
BAGO, CAGO, COYE, 
HOME, MALL, NRWS, 
NOWA, RWBL, SORA, 
TRSW, VGSW, WISN, 

WODU)

0.646 0.789 0.815 0.761 None 
observed 2018: GBHE 3.83 3.70

Stanford Pond RG_STPD Yes Undisturbed None 
observed

2018: 6 species (BAEA, 
BKSW, BEKI, GBHE, NRWS, 

NOWA)

2019: 2 species (BKSW, 
NOWA)

0.861 0.833 0 0.667 None 
observed

2018: BKSW 
and GBHE

2019: BKSW

20 Not sampled

MU5 Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Manitou/Shadow 
road 

impoundment
RG_ERFW

Connected but 
inaccessible to 

fish
Yes

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Gerry's Pond RG_GEPO Not assessed Not assessed
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Elk River 
impoundment in 

Fernie
RG_ERIMF

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes

2018: 
Incidental 

observation 
(RSC, 

unknown sp.) 

2019: 
Incidental 

observation 
(trout sp.)

2018: 
Incidental 

observation 
(RSC) and 

capture (RSC)

None 
captured or 
observed

3.08 Not sampled 3.08 100 40

Annex pond RG_ANNEX Not assessed Not assessed
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Elk River wetland 
south of Fernie RG_ERWSF

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes 2019: YOY 
LSU captured

2018/2019: 
Captured LSU 

and RSC

None 
captured or 
observed

3.83 2.90 3.83 96 51

Stanford Pond RG_STPD

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes

2018: 
Unknown 
juvenile 

incidentally 
observed

2019: YOY 
LSU captured

Historical: 
LSU, MWF, 

RSC         

2018: 
Incidental 

observation 
(unknown sp.)

2019: 
Captured 

(LSU, LNC, 
RSC)

None 
captured or 
observed

20 18 20 95 23

Mine-
exposedMU5

Sediment Quality
Exposure Risk Related to Selenium

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Fish

Water Quality

Management 
Unit
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

North of 
RG_EROL RG_NEROL Accessible Some areas 

>1 m 20,160 Yes Undisturbed No 2018: CSF 
eggs

None 
observed

None 
observed Not sampled Not sampled

Lower Elk River 
oxbow RG_EROL Accessible

Deeper (>0.75 
m) with 
narrow, 
shallow 
margins

7,696 Yes Adjacent to 
highway No

2018: CSF 
eggs; LTS 

larvae

None 
observed

None 
observed 8.30 8.20

Elk River - off 
channel habitat 
on west bank of 

Elk River 
upstream of 

Morissey

RG_SEROL Accessible

Mostly shallow 
with some 
unwadable 

areas

10,000 Yes Undisturbed No 2018: CSF 
eggs

None 
observed

None 
observed Not sampled Not sampled

Domin Road snye RG_DOMRS Accessible Mostly 
wadable 4,800 Yes Undisturbed No

2018/2019: 
CSF, LTS, 

and WF eggs 
and larvae

None 
observed

2018/2019: 
WT M/S/A 7.59 4.00

Mine-
exposedMU5

Exposure Risk Related to 
Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size Amphibians
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

North of 
RG_EROL RG_NEROL Yes Undisturbed None 

observed

2018: 9 species (CAGO, 
COYE, GBHE, HOME, MALL, 

NRWS, NOWA, SPSA, 
TRSW) 

2019: 10 species (AMDI, 
BAGO, COYE, GBHE, MALL, 

NOWA, RWBL, SPSA, 
TRSW, VGSW)

0.791 0.760 0.846 0.864 None 
observed

2018/2019: 
GBHE Not sampled Not sampled

Lower Elk River 
oxbow RG_EROL Yes Adjacent to 

highway

2018: active 
WISN nest

2019: RWBL 
and SPSA 

eggs

2018: 5 species (COYE, 
MALL, SPSA, TRSW, WISN)

2019: 10 species (COYE, 
GADW, HOME, MALL, 
NRWS, NOWA, RWBL, 
SPSA, TRSW, VGSW)

0 0.905 0.789 0.893 None 
observed None observed 8.30 9.81

Elk River - off 
channel habitat 
on west bank of 

Elk River 
upstream of 

Morissey

RG_SEROL Yes Undisturbed None 
observed

2018: 3 species (COYE, 
NRWS, NOWA)

2019: 3 species (COYE, 
MALL, NOWA)

0.833 Not 
assessed 0.722 0.667 None 

observed None observed Not sampled Not sampled

Domin Road snye RG_DOMRS Yes Undisturbed None 
observed

2018: 4 species (COYE, 
MALL, NOWA, OSPR) 

2019: 6 species (COYE, 
MALL, NOWA, OSPR, 

RWBL, TRSW)

0.786 0.600 0.836 0.808 None 
observed None observed 7.59 Not sampled

MU5 Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

North of 
RG_EROL RG_NEROL

Connected, 
accessible to 

fish
Yes

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Lower Elk River 
oxbow RG_EROL

Connected, 
accessible to 

fish
Yes

Historical: 
Juvenile LSU 

2019: YOY 
LSU captured

Historical: 
RSC, LSU, 
WCT, LNC, 

LDC         

2018: 
Captured 

LNC, LSU, 
RSC, and 

unidentified 
sp.       

2019: 
Captured 

LNC, LSU, 
RSC, BT, 
MWF and 

WCT

None 
captured or 
observed

8.30 11 8.30 94 59

Elk River - off 
channel habitat 
on west bank of 

Elk River 
upstream of 

Morissey

RG_SEROL
Connected, 

accessible to 
fish

Yes
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Domin Road snye RG_DOMRS

Connected, 
accessible to 

fish; two 
culverts under 
railway track 

allow 
downstream 
flow into the 

river

Yes 2019: YOY 
LSU captured

2018: 
Incidental 

observation 
(unknown sp.) 
and captures 
(LSU, RSC, 
and WCT)   

2019: 
Captured LSU 

None 
captured or 
observed

7.59 11 7.59 98 62

MU5 Mine-
exposed

Sediment Quality
Exposure Risk Related to Selenium

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Fish

Water Quality

Management 
Unit
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Elk River side-
channel near 

Morrissey
RG_ERMO Accessible Not assessed 3,900 Yes Undisturbed No 2018: CSF 

eggs
None 

observed
None 

observed 6.87 6.90

Elk River side-
channel near 
Tunnel Creek

RG_ERTU Accessible Not assessed 790 Not assessed Not assessed Not 
assessed

None 
observed

None 
observed

None 
observed Not sampled Not sampled

Unnamed wetland 
near Morissey RG_UNWNMO Accessible Deeper (max 

>1 m) 2,444 Yes
Dust from 
adjacent 

logging road
No None 

observed
None 

observed
None 

observed Not sampled Not sampled

Elk River 
impoundment 
east of Elko

RG_ERIMEL Accessible Not assessed 1,650 Yes Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

East Elko River 
wetland RG_EERW Accessible Shallow, <0.4 

m deep in May
Not 

assessed No Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Elko River side-
channel pond RG_ERSCP Accessible

Shallow, 
mostly  

wadable, max 
approximately 

1 m

560 Yes Undisturbed Yes None 
observed

None 
observed

None 
observed Not sampled Not sampled

Elk River side-
channel RG_ELKOU Accessible Shallow, 

wadable 1,037 Yes
Adjacent to 
north side of
railway tracks

No None 
observed

None 
observed

None 
observed Not sampled Not sampled

- RG_ELKOB Accessible Not assessed 1,260
Dry in 2018 

but wetted in 
2019

Undisturbed No None 
observed

None 
observed

Historical: 
WT Not sampled Not sampled

Mine-
exposedMU5

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size Amphibians

Exposure Risk Related to 
Selenium
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Elk River side-
channel near 

Morrissey
RG_ERMO Yes Undisturbed None 

observed

2018: 2 species (COYE, 
NOWA) 

2019: Not assessed

0.667 Not 
assessed

Not 
assessed

Not 
assessed

None 
observed None observed 6.87 Not sampled

Elk River side-
channel near 
Tunnel Creek

RG_ERTU Not assessed Not assessed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Unnamed wetland 
near Morissey RG_UNWNMO Yes

Dust from 
adjacent 

logging road

None 
observed

2018: 2 species (COYE, 
NOWA)

2019: 1 species (NOWA)

0.667 Not 
assessed 0 0 None 

observed None observed Not sampled Not sampled

Elk River 
impoundment 
east of Elko

RG_ERIMEL Yes Undisturbed None 
observed

2018/2019: 1 species 
(NOWA) 0 Not 

assessed 0 0 None 
observed None observed Not sampled Not sampled

East Elko River 
wetland RG_EERW Yes Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Elko River side-
channel pond RG_ERSCP Yes Undisturbed None 

observed

2018: 6 species (BEKI, 
COME, COYE, NOWA, 

TRSW, WISN)

2019: 2 species (COME, 
NOWA)

0.893 1.00 1.00 0.667 None 
observed None observed Not sampled Not sampled

Elk River side-
channel RG_ELKOU Yes

Adjacent to 
north side of
railway tracks

None 
observed

2018/2019: 1 species 
(NOWA) 0 0 0 0 None 

observed None observed Not sampled Not sampled

- RG_ELKOB Yes Undisturbed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

MU5 Mine-
exposed

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Elk River side-
channel near 

Morrissey
RG_ERMO

Connected, 
accessible to 
fish; mostly 
lotic in May 
with flow at 

upstream and 
downstream 

ends

Yes Historical: 
Juvenile LSU

Historical: 
LSU and WCT

None 
captured or 
observed

6.87 Not sampled 6.87 97 Not sampled

Elk River side-
channel near 
Tunnel Creek

RG_ERTU Not assessed Not assessed
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Unnamed wetland 
near Morissey RG_UNWNMO

Connected, 
accessible to 

fish
Yes Historical: 

LSU
Historical: 

LSU

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Elk River 
impoundment 
east of Elko

RG_ERIMEL

Connected but 
inaccessible to 

fish; large 
active beaver 
lodge in area

Yes
Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

East Elko River 
wetland RG_EERW

Disconnected, 
inaccessible to 

fish
No

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Elko River side-
channel pond RG_ERSCP

Disconnected, 
inaccessible to 

fish
No

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible

Not fished; 
considered 

inaccessible
Not sampled Not sampled Not sampled Not sampled Not sampled

Elk River side-
channel RG_ELKOU

Connected, 
accessible to 

fish; 
downstream 

end is perched 
but fish could 
access during 

high water

No
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

- RG_ELKOB
Connected, 

accessible to 
fish

No
Not fished; no 

incidental 
observations

Historical: 
LNC, LSU, 

MWF, WCT, 
WSU, 

unspecified 
sp.

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Mine-
exposedMU5

Exposure Risk Related to Selenium

Lentic Area 
Description

Lentic Area ID

Fish

Water Quality Sediment Quality

Management 
Unit

Exposure 
Type
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Elk River wetland 
east of Elko RG_EREO Accessible Shallow 11,500 Yes Undisturbed No None 

observed
None 

observed
None 

observed Not sampled Not sampled

- RG_ELMOUTH
Accessible, 
but steep-

sided
>1 m deep 9,641 Yes Undisturbed No 2018/2019: 

CSF eggs
None 

observed
Historical: 

WT Not sampled Not sampled

Bull River RG_BLRVR Accessible Not assessed Not 
assessed Not assessed Not assessed Not 

assessed
None 

observed
None 

observed
None 

observed Not sampled Not sampled

Flathead side-
channel RG_FLSC Accessible Not assessed 4,630 Not assessed Not assessed Not 

assessed
None 

observed
None 

observed
None 

observed Not sampled Not sampled

Flathead oxbow RG_FLOX Accessible Not assessed 3,835 Yes Undisturbed No None 
observed

None 
observed

None 
observed 5.36 Not sampled

Flathead side-
channel/snye RG_FLA1 Accessible

Moderately 
deep (1.5 m 

max)
8,473 Yes Undisturbed No

2018/2019: 
LTS eggs 
and larvae

None 
observed

2018/2019: 
WT M/S/A 3.13 Not sampled

Flathead Marsh RG_FL17 Accessible Deep 28,210 Yes Undisturbed No

2018/2019: 
CSF and LTS 
eggs; CSF, 

LTS, and WF 
larvae

None 
observed

Historical: 
WT

2018/2019: 
WT M/S/A

3.42 3.10

Flathead Valley 
FSR swamp RG_BORDD Accessible Not assessed 2,748 Not assessed Not assessed Not 

assessed

2019: LTS 
eggs and 

larvae

None 
observed

None 
observed Not sampled Not sampled

Flathead marsh 2 RG_FLM Accessible Not assessed 24,452 Not assessed Not assessed Not 
assessed

2019: LTS 
eggs and 

larvae

None 
observed

None 
observed Not sampled Not sampled

Sage FSR pond RG_SGCRK Accessible Not assessed 800 Not assessed Not assessed Not 
assessed

2019: LTS 
eggs and 

larvae

None 
observed

None 
observed Not sampled Not sampled

Kishinena Creek 
FSR marsh RG_KISHB Accessible Not assessed 2,716 Not assessed Not assessed Not 

assessed

2019: LTS 
eggs and 

larvae

None 
observed

2018/2019: 
WT M/S/A Not sampled Not sampled

Pickering Hills 
lake RG_PICKLK Accessible Not assessed 36,364 Not assessed Not assessed Not 

assessed

2019: LTS 
eggs and 

larvae

None 
observed

None 
observed Not sampled Not sampled

ReferenceOutside of 
MU1 to MU6

Mine-
exposedMU5

Exposure Risk Related to 
Selenium

Habitat Depth and Size Amphibians

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Elk River wetland 
east of Elko RG_EREO Yes Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

- RG_ELMOUTH Yes Undisturbed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Bull River RG_BLRVR Not assessed Not assessed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Flathead side-
channel RG_FLSC Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Flathead oxbow RG_FLOX Yes Undisturbed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed 5.36 Not sampled

Flathead side-
channel/snye RG_FLA1 Yes Undisturbed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed 3.13 Not sampled

Flathead Marsh RG_FL17 Yes Undisturbed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed 3.42 Not sampled

Flathead Valley 
FSR swamp RG_BORDD Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Flathead marsh 2 RG_FLM Not assessed Not assessed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Sage FSR pond RG_SGCRK Not assessed Not assessed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Kishinena Creek 
FSR marsh RG_KISHB Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Pickering Hills 
lake RG_PICKLK Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Mine-
exposed

Outside of 
MU1 to MU6 Reference

MU5

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Lentic Area ID

Aquatic and Aquatic-dependent Birds

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Elk River wetland 
east of Elko RG_EREO

Disconnected 
but could be 
accessible to 

fish when 
water levels 

are high

Yes
Not fished; no 

incidental 
observations

Historical: 
LSU

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

- RG_ELMOUTH
Connected, 

accessible to 
fish

Yes
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Bull River RG_BLRVR Not assessed Not assessed
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Flathead side-
channel RG_FLSC Not assessed Not assessed

2019: None 
captured or 
observed

2019: None 
captured or 
observed

None 
captured or 
observed

Not sampled Not sampled Not sampled Not sampled Not sampled

Flathead oxbow RG_FLOX

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes
2019: 

Captured 
(YOY LSU)

2019: 
Captured 

(LSU)

None 
captured or 
observed

5.36 Not sampled 5.36 96 Not sampled

Flathead side-
channel/snye RG_FLA1

Connected, 
accessible to 

fish; fish 
access 

confirmed

Yes
2019: 

Captured 
(YOY LSU)

Historical: 
LSU 

2019: 
Captured 
(LSU and 

sculpin sp.)

None 
captured or 
observed

3.13 4.02 3.13 95 Not sampled

Flathead Marsh RG_FL17
Connected, 

accessible to 
fish

Yes
None 

captured or 
observed

Historical: 
LSU and CSU

2019: None 
captured

None 
captured or 
observed

3.42 Not sampled 3.42 100 Not sampled

Flathead Valley 
FSR swamp RG_BORDD Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Flathead marsh 2 RG_FLM Not assessed Not assessed
2019: None 
captured or 
observed

2019: None 
captured or 
observed

None 
captured or 
observed

Not sampled Not sampled Not sampled Not sampled Not sampled

Sage FSR pond RG_SGCRK Not assessed Not assessed
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Kishinena Creek 
FSR marsh RG_KISHB Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Pickering Hills 
lake RG_PICKLK Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

MU5 Mine-
exposed

Outside of 
MU1 to MU6 Reference

Lentic Area ID

Fish

Water Quality Sediment Quality
Exposure Risk Related to Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description
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Table K.2:  Data for Lentic Area Evaluation

Maximum 
Depth (m)

Habitat 

Area (m2)
Permanence

Riparian 
Habitat

Isolation 
from 

Predatory 
Fish 

(Eggs/ 
Larvae)

Amphibian 
Eggs/ Larvae 

Present/ 
Historically 

Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Difficult to 
complete 
biological 
monitoring 
in areas that 
cannot be 
accessed 
safely, or 
where 
landowner 
permission 
has not 
been 
granted

Indicator of 
habitat 
quantity and 
permanence

Indicator 
of habitat 
quantity

Does the 
wetted area 
persist long 
enough to 
support 
amphibian 
eggs and 
larvae?

Some lentic 
areas may 
have habitat 
available to 
support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Amphibian 
eggs (and 
larvae) in 
areas that 
are not fish-
bearing or 
frequented 
by fish are 
less likely 
to be eaten

Presence of 
egg/larval life 
stages is an 
indicator of 
use for 
breeding

Presence of 
egg/larval life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to amphibians

Selenium 
concentrations 
in amphibian 
eggs indicate 
an exposure 
risk

Bronze Lake RG_BRNZLK Accessible Not assessed 39,610 Not assessed Not assessed Not 
assessed

2019: LTS 
eggs and 

larvae

None 
observed

None 
observed Not sampled Not sampled

Nettie Creek FSR 
marsh RG_NETTIE Accessible Not assessed Not 

assessed Not assessed Not assessed Not 
assessed

2019: LTS 
eggs and 

larvae

None 
observed

None 
observed Not sampled Not sampled

ReferenceOutside of 
MU1 to MU6

Exposure Risk Related to 
Selenium

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Accessible 
to Samplers

Habitat Depth and Size Amphibians

Notes: ID = identifier; m = metres; m2 = square metres; SAR = species at risk; SDI = Simpson's Diversity Index; LSU = longnose sucker; PAHs = polycyclic aromatic hydrocarbons; < = less than; WT = western toad; SPSA = spotted sandpiper; NOWA = 
northern waterthrush; M/S/A = metamorph/sub-adult/adult; COYE = common yellowthroat; TRSW = tree swallow; CSF = Columbia spotted frog; LTS = long-toed salamander; WF = wood frog; > = greater than; GWTE = green-winged teal; RNDU = ring-
necked duck; WISN = Wilson's snipe; RWBL = red-winged blackbird; BASW = barn swallow; BAGO = Barrow's goldeneye; BWTE = blue-winged teal; COME = common merganser; HADU = harlequin duck; MALL = mallard; CAGU = California gull; NRWS 
= northern rough-winged swallow; YHBL = yellow-headed blackbird; MWF = mountain whitefish; WCT = westslope cutthroat trout; KILL = killdeer; LESC = lesser scaup; SORA = sora; BAEA = bald eagle; MAWR = marsh wren; CAGO = Canada goose; 
AMCO = American coot; SOSA = solitary sandpiper; FSR = Forest Service Road; BEKI = belted kingfisher; GBHE = great blue heron; OSPR = osprey; HOME = hooded merganser; BT = bull trout; EB = brook trout; BKSW = bank swallow; VGSW = violet-
green swallow; COGO = common goldeneye; COLO = common loon; LNC = longnose dace; AMWI = American wigeon; CLSW = cliff swallow; ≤ = less than or equal to; max = maximum; PCF = Pacific chorus frog; NOSL = northern shoveler; RNGR = red-
necked grebe; RSC = redside shiner; KO = kokanee; RB = rainbow trout; YOY = young-of-the-year; EVO = Elkview Operation; ROW = right-of-way; GADW = gadwall; TRUS = trumpeter swan; AMDI = American dipper; NE = northeast; SW = southwest; 
PBGR = pied-billed grebe; VIRA = Virginia rail; WODU = wood duck; LDC = leopard dace; - = no data; WSU = white sucker.
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Table K.2:  Data for Lentic Area Evaluation

Permanence
Riparian 
Habitat

Eggs/ Chicks 
Present/ 

Historically 
Present

Juvenile/ Adult Birds 
Present/ Historically 

Present

SDI
(2018 - 

Survey 1)

SDI
(2018 - 

Survey 2)

SDI
(2019 - 

Survey 1)

SDI
(2019 - 

Survey 2)

Evidence of 
Use by SAR 

for 
Breeding/ 
Rearing 

SAR Present/ 
Historically 

Present

Does the 
wetted area 
persist long 
enough to 
serve as a 
source of food 
(i.e., benthic 
invertebrates) 
and water 
during egg 
provisioning 
and chick 
rearing?

Some lentic 
areas may 
have food, 
etc. available 
to support life 
stages or 
species of 
concern, but 
access or use 
may be 
hindered by 
anthropogenic 
impacts (e.g., 
recreational 
use, logging) 
unrelated to 
mining

Presence of 
eggs and 
chicks is an 
indicator of 
use for 
breeding

Presence of juvenile/ adult 
life stages is an indicator of 
use (e.g., for feeding)

Presence of 
eggs/chicks 
and 
observation
s of 
breeding 
activities are 
indicators of 
use by SAR 
for breeding

Presence of 
SAR is an 
indicator of 
use by these 
species (and 
may indicate 
whether 
critical habitat 
features or 
conditions are 
present)

Selenium 
concentrations 
in diet (benthic 
invertebrate 
tissues) may 
pose an 
exposure risk 
to aquatic and 
aquatic-
dependent 
birds

Selenium 
concentrations 
in bird eggs 
indicate an 
exposure risk

Bronze Lake RG_BRNZLK Not assessed Not assessed Not assessed Not assessed Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed

Not 
assessed Not assessed Not sampled Not sampled

Nettie Creek FSR 
marsh RG_NETTIE Not assessed Not assessed Not assessed Not assessed Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed
Not 

assessed Not assessed Not sampled Not sampled

Notes: ID = identifier; m = metres; m2 = square metres; SAR = species at risk; SDI = Simpson's Diversity Index; LSU = longnose sucker; PAHs = polycyclic aromatic hydrocarbons; < = less than; WT = western toad; SPSA = spotted sandpiper; NOWA = northern waterthrush; M/S/A = 
metamorph/sub-adult/adult; COYE = common yellowthroat; TRSW = tree swallow; CSF = Columbia spotted frog; LTS = long-toed salamander; WF = wood frog; > = greater than; GWTE = green-winged teal; RNDU = ring-necked duck; WISN = Wilson's snipe; RWBL = red-winged 
blackbird; BASW = barn swallow; BAGO = Barrow's goldeneye; BWTE = blue-winged teal; COME = common merganser; HADU = harlequin duck; MALL = mallard; CAGU = California gull; NRWS = northern rough-winged swallow; YHBL = yellow-headed blackbird; MWF = mountain 
whitefish; WCT = westslope cutthroat trout; KILL = killdeer; LESC = lesser scaup; SORA = sora; BAEA = bald eagle; MAWR = marsh wren; CAGO = Canada goose; AMCO = American coot; SOSA = solitary sandpiper; FSR = Forest Service Road; BEKI = belted kingfisher; GBHE = 
great blue heron; OSPR = osprey; HOME = hooded merganser; BT = bull trout; EB = brook trout; BKSW = bank swallow; VGSW = violet-green swallow; COGO = common goldeneye; COLO = common loon; LNC = longnose dace; AMWI = American wigeon; CLSW = cliff swallow; ≤ 
= less than or equal to; max = maximum; PCF = Pacific chorus frog; NOSL = northern shoveler; RNGR = red-necked grebe; RSC = redside shiner; KO = kokanee; RB = rainbow trout; YOY = young-of-the-year; EVO = Elkview Operation; ROW = right-of-way; GADW = gadwall; TRUS 
= trumpeter swan; AMDI = American dipper; NE = northeast; SW = southwest; PBGR = pied-billed grebe; VIRA = Virginia rail; WODU = wood duck; LDC = leopard dace; - = no data; WSU = white sucker.

Outside of 
MU1 to MU6 Reference

Exposure Risk Related to 
Selenium

Indicator of the diversity of aquatic and 
aquatic-dependent birds at a given lentic 

area

Management 
Unit

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Aquatic and Aquatic-dependent Birds
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Table K.2:  Data for Lentic Area Evaluation

Benthic Invertebrates

Connectivity Permanence

Juvenile 
Fish 

Present/ 
Historically 

Present

Adult Fish 
Present/ 

Historically 
Present

Evidence of 
Use by SAR 

for Breeding/ 
Rearing 

Exposure Risk 
Related to Selenium

Do 
connections to 
other aquatic 
habitats exist 
(i.e., to 
support fish 
immigration/ 
emigration)?

Does the 
wetted area 
persist long 
enough to 
support fish 
eggs and 
juvenile fish?

Presence of 
juvenile life 
stages is an 
indicator of 
use for 
spawning 
and rearing

Presence of 
adult life 
stages is an 
indicator of 
use (e.g., for 
foraging)

Presence of 
juvenile life 
stages and 
observations 
of breeding 
activities are 
indicators of 
use by SAR 
for breeding

Selenium 
concentrations in 
diet (benthic 
invertebrate 
tissues) may pose 
an exposure risk to 
fish

Selenium 
concentrations in 
LSU tissues 
(muscle or ovaries) 
indicate an 
exposure risk

Selenium 
concentrations in 
benthic invertebrate 
tissues indicate an 
exposure risk

Concentrations of 
certain analytes 
(e.g., metals, 
selenium) may 
pose an exposure 
risk to amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Concentrations of 
certain analytes 
(e.g., selenium, 
PAHs) may pose 
an exposure risk to 
amphibians, 
aquatic and 
aquatic-dependent 
birds, fish, and 
benthic 
invertebrates

Bronze Lake RG_BRNZLK Not assessed Not assessed
Not fished; no 

incidental 
observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Nettie Creek FSR 
marsh RG_NETTIE Not assessed Not assessed

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations

Not fished; no 
incidental 

observations
Not sampled Not sampled Not sampled Not sampled Not sampled

Reference

Notes: ID = identifier; m = metres; m2 = square metres; SAR = species at risk; SDI = Simpson's Diversity Index; LSU = longnose sucker; PAHs = polycyclic aromatic hydrocarbons; < = less than; WT = western toad; SPSA = spotted sandpiper; NOWA = northern waterthrush; M/S/A
= metamorph/sub-adult/adult; COYE = common yellowthroat; TRSW = tree swallow; CSF = Columbia spotted frog; LTS = long-toed salamander; WF = wood frog; > = greater than; GWTE = green-winged teal; RNDU = ring-necked duck; WISN = Wilson's snipe; RWBL = red-
winged blackbird; BASW = barn swallow; BAGO = Barrow's goldeneye; BWTE = blue-winged teal; COME = common merganser; HADU = harlequin duck; MALL = mallard; CAGU = California gull; NRWS = northern rough-winged swallow; YHBL = yellow-headed blackbird; MWF = 
mountain whitefish; WCT = westslope cutthroat trout; KILL = killdeer; LESC = lesser scaup; SORA = sora; BAEA = bald eagle; MAWR = marsh wren; CAGO = Canada goose; AMCO = American coot; SOSA = solitary sandpiper; FSR = Forest Service Road; BEKI = belted 
kingfisher; GBHE = great blue heron; OSPR = osprey; HOME = hooded merganser; BT = bull trout; EB = brook trout; BKSW = bank swallow; VGSW = violet-green swallow; COGO = common goldeneye; COLO = common loon; LNC = longnose dace; AMWI = American wigeon; 
CLSW = cliff swallow; ≤ = less than or equal to; max = maximum; PCF = Pacific chorus frog; NOSL = northern shoveler; RNGR = red-necked grebe; RSC = redside shiner; KO = kokanee; RB = rainbow trout; YOY = young-of-the-year; EVO = Elkview Operation; ROW = right-of-
way; GADW = gadwall; TRUS = trumpeter swan; AMDI = American dipper; NE = northeast; SW = southwest; PBGR = pied-billed grebe; VIRA = Virginia rail; WODU = wood duck; LDC = leopard dace; - = no data; WSU = white sucker.

Outside of 
MU1 to MU6

Sediment Quality
Exposure Risk Related to Selenium

Exposure 
Type

Lentic Area 
Description

Lentic Area ID

Fish

Water Quality

Management 
Unit
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Minimum Maximum Sensitivity a

Depth Rating 0.49 0.55 0.066
Area Rating 0.45 0.55 0.10

Amphibians Isolation from Predatory Fish (Eggs/Larvae) b 0.42 0.53 0.11
Aquatic and Aquatic-

dependent Birds Simpson's Diversity Index 0.46 0.53 0.065

a Difference in overall use rating when the individual rating for a criterion is set to its maximum and minimum value for that lentic area.
b Used as an example of a “yes/no” (i.e., “1”/”0”) criterion.

Table K.3: Variation in Sensitivity of Overall Use Ratings Among Lentic Areas

Criteria

Habitat Depth and Size



RG_LPBEC 0.071 0.071 0.071 0.071
RG_NECW 0.059 0.059 0.059 0.059
RG_SECW 0.059 0.059 0.059 0.059

RG_ECWRR 0.059 0.059 0.059 0.059
RG_UPGHC 0.059 0.059 0.059 0.059
RG_FRUP 0.059 0.059 0.059 0.059
RG_FRLP - 0.077 0.077 0.077

RG_PCLSP 0.059 0.059 0.059 0.059
RG_UPLML 0.091 0.091 0.091 -
RG_FO10 0.067 0.067 0.067 0.067
RG_FOXL 0.071 0.071 0.071 0.071
RG_FRIM 0.071 0.071 0.071 0.071

RG_FOXCF 0.067 0.067 0.067 0.067
RG_PFR 0.071 0.071 0.071 0.071

RG_FRWUCH 0.071 0.071 0.071 0.071
RG_WFR 0.091 0.091 0.091 -

RG_FRSCP 0.071 0.071 0.071 0.071
RG_FRSCW 0.071 0.071 0.071 0.071
RG_ECWFR 0.071 0.071 0.071 0.071
RG_FWDEC 0.067 0.067 0.067 0.067
RG_FO29A 0.062 0.062 0.062 0.062
RG_FO29B - 0.1 0.10 -
RG_PSFRR - 0.091 0.091 0.091

RG_SFR - 0.14 0.14 -
RG_GHWFR - 0.083 0.083 0.083
RG_GHPFR 0.071 0.071 0.071 -

Reference RG_LILA 0.071 0.071 0.071 -
RG_LSFRW 0.059 0.059 0.059 0.059
RG_USFRW 0.059 0.059 0.059 0.059
RG_BLULA 0.059 0.059 0.059 0.059
RG_PNEF 0.071 0.071 0.071 -

RG_UWEEF 0.071 0.071 0.071 -
RG_LWEEF - 0.062 0.062 0.062
RG_WPEF 0.059 0.059 0.059 0.059
RG_GHSW 0.059 0.059 0.059 0.059

RG_MUDBOG - 0.25 0.25 -
RG_LOLA 0.067 0.067 0.067 0.067

RG_EVHIM - - 0.083 0.083
RG_EROU 0.059 0.059 0.059 0.059
RG_GRLK 0.059 0.059 0.059 0.059

RG_GRWETA - 0.25 0.25 -
RG_GRWETB - 0.25 0.25 -
RG_ERSCIM - 0.062 0.062 0.062

RG_ERIM 0.059 0.059 0.059 0.059
RG_ERW 0.059 0.059 0.059 0.059
RG_EREV 0.071 0.071 0.071 0.071

RG_SEROX 0.062 0.062 0.062 0.062
RG_GO13 0.059 0.059 0.059 0.059

RG_ERSNSP - 0.1 0.10 -
RG_ERSCMC 0.059 0.059 0.059 0.059
RG_MCWB - 0.062 0.062 0.062

RG_MCWAGC 0.071 0.071 0.071 0.071
RG_NMCIM 0.071 0.071 0.071 0.071
RG_SLMICP 0.071 0.071 0.071 -
RG_TRIPLEA - 0.25 0.25 -
RG_TRIPLEB - 0.25 0.25 -
RG_TRIPLEC - 0.25 0.25 -

RG_MIC2 0.059 0.059 0.059 0.059
RG_AQU1 0.059 0.059 0.059 0.059

Table K.4: Sensitivity Analysis Results for Overall Use Ratings Assigned to Individual 
Lentic Areas

Reference

Mine-exposed

Management 
Unit

Exposure Type Lentic Area ID

MU1

Sensitivity a

Depth Rating Area Rating
Simpson's 

Diversity Index

Isolation from 
Predatory Fish 

(Eggs/Larvae) b

MU3

Reference

Mine-exposed

MU4

Reference

Mine-exposed

MU2 Mine-exposed
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RG_ERST 0.059 0.059 0.059 0.059
RG_EROX 0.071 0.071 0.071 0.071
RG_EVPPS 0.059 0.059 0.059 0.059

RG_ERH 0.059 0.059 0.059 0.059
RG_ERIMNF 0.059 0.059 0.059 0.059
RG_ERFW 0.059 0.059 0.059 0.059
RG_ERIMF 0.059 0.059 0.059 0.059
RG_ERWSF 0.059 0.059 0.059 0.059
RG_STPD 0.059 0.059 0.059 0.059

RG_NEROL 0.071 0.071 0.071 0.071
RG_EROL 0.059 0.059 0.059 0.059

RG_SEROL 0.071 0.071 0.071 0.071
RG_DOMRS 0.059 0.059 0.059 0.059
RG_ERMO - 0.062 0.062 0.062
RG_ERTU - 0.25 0.25 -

RG_UNWNMO 0.067 0.067 0.067 0.067
RG_ERIMEL - 0.062 0.062 0.062
RG_EERW 0.077 - 0.077 -
RG_ERSCP 0.059 0.059 0.059 0.059
RG_ELKOU 0.071 0.071 0.071 0.071
RG_ELKOB - 0.091 0.091 -
RG_EREO 0.083 0.083 0.083 -

RG_ELMOUTH 0.091 0.091 0.091 -
RG_BLRVR - 0.25 0.25 -
RG_FLSC - 0.14 0.14 -
RG_FLOX - 0.077 0.077 -
RG_FLA1 0.071 0.071 0.071 -
RG_FL17 0.071 0.071 0.071 -

RG_BORDD - 0.25 0.25 -
RG_FLM - 0.14 0.14 -

RG_SGCRK - 0.25 0.25 -
RG_KISHB - 0.25 0.25 -

RG_PICKLK - 0.25 0.25 -
RG_BRNZLK - 0.25 0.25 -

Notes: ID = identifier; MU = Management Unit; - = no data/not calculated.
a Difference in overall use rating when the individual rating for a criterion is set to its maximum and minimum value for that lentic area.

Table K.4: Sensitivity Analysis Results for Overall Use Ratings Assigned to Individual 
Lentic Areas

Management 
Unit

Exposure Type Lentic Area ID

Sensitivity a

Depth Rating Area Rating
Bird Simpson's 
Diversity Index

Isolation from 
Predatory Fish 

(Eggs/Larvae) b

Outside of MU1 
to MU6 Reference

MU5 Mine-exposed
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Minimum Maximum Sensitivity a

Selenium in Amphibian Diet 0.35 0.79 0.45
Selenium in Amphibian Eggs 0.31 0.75 0.45

Selenium in Bird Diet 0.32 0.76 0.45
Selenium in Bird Eggs 0.33 0.72 0.40
Selenium in Fish Diet 0.30 0.75 0.45

Selenium in Fish Tissue 0.40 0.79 0.39
Benthic Invertebrates Selenium in Benthic Invertebrate Tissue 0.31 0.76 0.45

Water Scaled Water Quality Index 0.34 0.82 0.48
Sediment Scaled Sediment Quality Index 0.29 0.73 0.44

a Difference in overall exposure risk rating when the individual rating for a criterion is set to its maximum and minimum 
value for that lentic area.

Amphibians

Aquatic and Aquatic-
dependent Birds

Fish

Criteria

Table K.5: Variation in Sensitivity of Overall Exposure Risk Ratings Among Lentic 
Areas   



Table K.6: Sensitivity Analysis Results for Overall Exposure Risk Ratings Assigned to Individual Lentic Areas

RG_UPBEC 0.50 - 0.50 - 0.50 -
RG_SDRCKW 0.50 0.50 0.50 - 0.50 -
RG_UPGHC 0.50 - 0.50 - 0.50 -

RG_HE27 0.43 - 0.43 0.43 0.43 -
RG_LPLML 0.43 - 0.43 0.43 0.43 -

RG_FOFR2W 0.38 0.38 0.38 0.38 0.38 -
RG_FO10 0.50 - 0.50 - 0.50 -
RG_SFRR 0.50 0.50 0.50 - 0.50 -

RG_FOXCF 0.43 0.43 0.43 - 0.43 -
RG_FRWUCH 0.50 - 0.50 - 0.50 -
RG_FRSCW 0.50 - 0.50 0.50 0.50 -
RG_FWDEC 0.50 - 0.50 - 0.50 -
RG_GHWFR - - - - - -

RG_FO15 0.38 0.38 0.38 0.38 0.38 -
RG_FO15B 0.50 0.50 0.50 - 0.50 -
RG_GARD 0.50 0.50 0.50 - 0.50 -
RG_REFF 0.43 0.43 0.43 - 0.43 -

RG_WWER 0.38 0.38 0.38 0.38 0.38 -
RG_WPEF 0.43 0.43 0.43 0.43 0.43 -
RG_ERUP 0.43 - 0.43 0.43 0.43 0.43
RG_EROU 0.38 0.38 0.38 0.38 0.38 -
RG_TPW 0.50 0.50 0.50 - 0.50 -

RG_GHWTC 0.50 0.50 0.50 - 0.50 -
RG_GLML 0.50 0.50 0.50 - 0.50 -
RG_GLMS 0.38 0.38 0.38 0.38 0.38 -
RG_GRLK 0.38 0.38 0.38 0.38 0.38 -

RG_LCHOB 0.50 0.50 0.50 - 0.50 -
RG_ALE1 0.50 - 0.50 - 0.50 -
RG_CUPO 0.50 0.50 0.50 - 0.50 -

RG_ERSCIM 0.50 - 0.50 0.50 0.50 -
RG_PAIR 0.43 0.43 0.43 - 0.43 -

RG_ELWDGC 0.43 0.43 0.43 - 0.43 -
RG_ERW 0.38 0.38 0.38 0.38 0.38 -

RG_ERWCO 0.43 0.43 0.43 - 0.43 -
RG_EREV 0.50 - 0.50 0.50 0.50 -

RG_SEROX 0.38 0.38 0.38 0.38 0.38 -
RG_GO13 0.33 0.33 0.33 0.33 0.33 0.33
RG_OTTO 0.33 0.33 0.33 0.33 0.33 0.33

RG_ERSCMC 0.50 - 0.50 - 0.50 0.50
RG_SMCIM 0.43 0.43 0.43 - 0.43 -

RG_MCIMCC 0.38 0.38 0.38 - 0.38 0.38
RG_MCWA 0.50 - 0.50 - 0.50 -
RG_MI16 0.38 0.38 0.38 0.38 0.38 -

RG_SLMICP 0.50 0.50 0.50 - 0.50 -
RG_MIC2 0.60 - 0.60 - 0.60 -

RG_MIWW 0.33 0.33 0.33 0.33 0.33 0.33
RG_AQU1 0.43 - 0.43 - 0.43 0.43
RG_HART 0.37 0.37 0.37 0.37 0.37 -

RG_ISLAND - 1.50 - - - -
RG_LFSRW 0.38 0.38 0.38 0.38 0.38 -
RG_ERST 0.37 0.37 0.37 - 0.37 0.37

RG_EVPPS 0.50 - 0.50 - 0.50 -
RG_ERH 0.60 - 0.60 - 0.60 -

RG_ERIMNF 0.50 - 0.50 0.50 0.50 -
RG_ERIMF 0.43 - 0.43 0.43 0.43 -
RG_ERWSF 0.33 0.33 0.33 0.33 0.33 0.33
RG_STPD 0.43 - 0.43 - 0.43 0.43
RG_EROL 0.33 0.33 0.33 0.33 0.33 0.33

RG_DOMRS 0.37 0.37 0.37 - 0.37 0.37
RG_ERMO 0.50 0.50 0.50 - 0.50 -
RG_FLOX 0.60 - 0.60 - 0.60 -
RG_FLA1 0.50 - 0.50 - 0.50 0.50
RG_FL17 0.50 0.50 0.50 - 0.50 -

Notes: ID = identifier; MU = Management Unit; - = no data/not calculated.
a Difference in overall exposure risk rating when the individual rating for a criterion is set to its maximum and minimum value for that lentic area.

Sensitivity a

Selenium in 
Amphibian Diet

Amphibians Aquatic and Aquatic-dependent Birds
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Mine-
exposed
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Reference
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Selenium in Fish 
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Diet

Fish

Outside of MU1 
to MU6 Reference

Management 
Unit

Exposure 
Type

Lentic Area ID

MU5

Reference

Mine-
exposed

MU4

Reference

Mine-
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MU2 Reference

MU3

Reference
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Table K.6: Sensitivity Analysis Results for Overall Exposure Risk Ratings Assigned to Individual Lentic Areas   

Benthic Invertebrates Water Sediment

RG_UPBEC 0.50 0.50 0.50
RG_SDRCKW 0.50 0.50 -
RG_UPGHC 0.50 0.50 0.50
RG_HE27 0.43 0.43 0.43

RG_LPLML 0.43 0.43 0.43
RG_FOFR2W 0.38 0.37 0.38

RG_FO10 0.50 0.50 0.50
RG_SFRR 0.50 0.50 -

RG_FOXCF 0.43 0.43 0.43
RG_FRWUCH 0.50 0.50 0.50
RG_FRSCW 0.50 0.50 -
RG_FWDEC 0.50 0.50 0.50
RG_GHWFR - 1.50 1.50

RG_FO15 0.38 0.38 0.38
RG_FO15B 0.50 0.50 -
RG_GARD 0.50 0.50 -
RG_REFF 0.43 0.43 0.43

RG_WWER 0.38 0.38 0.38
RG_WPEF 0.43 0.43 -
RG_ERUP 0.43 0.43 -
RG_EROU 0.38 0.38 0.38
RG_TPW 0.50 0.50 -

RG_GHWTC 0.50 0.50 -
RG_GLML 0.50 0.50 -
RG_GLMS 0.38 0.37 0.38
RG_GRLK 0.38 0.38 0.38

RG_LCHOB 0.50 0.50 -
RG_ALE1 0.50 0.50 0.50
RG_CUPO 0.50 0.50 -

RG_ERSCIM 0.50 0.50 -
RG_PAIR 0.43 0.43 0.43

RG_ELWDGC 0.43 0.43 0.43
RG_ERW 0.38 0.38 0.38

RG_ERWCO 0.43 0.43 0.43
RG_EREV 0.50 0.50 -

RG_SEROX 0.38 0.37 0.38
RG_GO13 0.33 0.33 0.33
RG_OTTO 0.33 0.33 0.33

RG_ERSCMC 0.50 0.50 -
RG_SMCIM 0.43 0.43 0.43

RG_MCIMCC 0.38 0.38 0.38
RG_MCWA 0.50 0.50 0.50
RG_MI16 0.38 0.38 0.38

RG_SLMICP 0.50 0.50 -
RG_MIC2 0.60 0.60 -

RG_MIWW 0.33 0.33 0.33
RG_AQU1 0.43 0.43 0.43
RG_HART 0.37 0.38 0.38

RG_ISLAND - 1.50 -
RG_LFSRW 0.38 0.38 0.38
RG_ERST 0.37 0.38 0.38

RG_EVPPS 0.50 0.50 0.50
RG_ERH 0.60 0.60 -

RG_ERIMNF 0.50 0.50 -
RG_ERIMF 0.43 0.43 0.43
RG_ERWSF 0.33 0.33 0.33
RG_STPD 0.43 0.43 0.43
RG_EROL 0.33 0.33 0.33

RG_DOMRS 0.37 0.37 0.38
RG_ERMO 0.50 0.50 -
RG_FLOX 0.60 0.60 -
RG_FLA1 0.50 0.50 -
RG_FL17 0.50 0.50 -

Notes: ID = identifier; MU = Management Unit; - = no data/not calculated.
a Difference in overall exposure risk rating when the individual rating for a criterion is set to its maximum and minimum value for that lentic area.

Outside of MU1 
to MU6 Reference

Sensitivity a

MU4

Reference

Mine-exposed

MU5

Reference

Mine-exposed

Mine-exposed

MU2 Reference

MU3

Reference
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Scaled Sediment Quality 
Index

Scaled Water Quality Index

Management 
Unit

Exposure Type Lentic Area ID

MU1

Reference

Selenium in Benthic 
Invertebrate Tissue
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EXECUTIVE SUMMARY 

Teck Coal Limited (Teck) operates five mines in the Elk River watershed to extract 

metallurgical coal.  Discharges from Teck’s five Elk Valley mine operations are regulated by 

Permit 107517, issued by the British Columbia Ministry of Environment and Climate Change 

Strategy under the Environmental Management Act.  One condition of Permit 107517 stipulates 

that Teck undertakes a Regional Aquatic Effects Monitoring Program (RAEMP) on a three-year 

cycle (which began in 2015).  Teck submitted a study design for the 2015 RAEMP on 

October 30, 2014, and as a condition to its approval, ENV stated in a letter dated 

November 14, 2014 that Teck should undertake, “Additional studies to address nutrient loading 

in the Fording and Elk Rivers from mine-related sources.”  This study was completed to fulfill the 

ENV condition associated with approval of the 2015 RAEMP study design.   

Nitrogen and phosphorus are nutrients required for the growth of algae and macrophytes, with 

inorganic forms being most bioavailable (i.e., nitrate, nitrite, ammonia, orthophosphate). 

Therefore, increases in nutrient concentrations can influence biological productivity. 

Generally, the expected pattern for nutrient effects on productivity is that initial increases in 

nutrient concentrations above background levels have positive effects on biological productivity 

(e.g., increased production and species diversity; CCME 2016).  However, further nutrient 

enrichment stimulates primary and secondary production to nuisance levels that affect aesthetics, 

dissolved oxygen (DO) dynamics, and biological communities (CCME 2016).   

The following objectives were established to guide the evaluation: 

 Identify the aqueous nutrient most likely to be limiting biological productivity, and estimate

the trophic (productivity) classification at each monitoring station in the Elk River, Fording

River, Michel Creek, and associated tributaries, based on water samples collected

between 2013 and 2019;

 Identify stations where anthropogenic activities have caused aqueous nutrient

concentrations to be elevated above background (reference area) concentrations during

the growing season (June 15 to September 30);

 Evaluate station-specific temporal trends in aqueous nutrient concentrations to identify if

concentrations have been stable, increasing, or decreasing downstream from mining;

 Evaluate relationships between aqueous nutrient concentrations and primary (periphyton)

and secondary (benthic invertebrate) endpoints based on site-specific data (2012 to 2019)

and information in the scientific literature to potentially identify interim screening values

associated with undesirable biological changes; and
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 Provide preliminary assessment and recommendations for future analysis and monitoring

of potentially mine-related nutrient inputs to inform management decisions, as required.

Based on total nitrogen to total phosphorus (TN:TP) ratios, phosphorus was the limiting nutrient 

during most or all growing season months of the past three years at 107 of 116 of the monitoring 

stations evaluated (92%).  Nitrogen limitation or co-limitation was observed during one-third or 

more of the growing season months of the past three years at 9 of 116 stations (8%; LCO Dry 

Creek East Tributary, Wolf Creek, Willow Creek, Elk River Side Channel, upper Michel Creek, Six 

Mile Creek, Balmer Creek, Fennelon Creek, and Aqueduct Creek).  Of those nine stations, 

phosphorus was limiting in some growing season months at all but one station (LCO Dry Creek 

East Tributary).  Therefore, biological productivity is more likely to respond to changes in 

phosphorus than nitrogen concentrations throughout most of the Elk Valley.  

Nitrate and nitrite concentrations were usually above the respective reference area normal ranges 

at mine-exposed stations during the growing seasons of 2013 through 2019, and total nitrogen 

concentrations were increasing over that period at about 10% of the 116 stations evaluated. 

In some tributaries (i.e., LCO Dry, Wolf, Willow, Wade, Mickelson, Balmer, Fenelon, Erickson and 

Spring creeks), and two decants (i.e., FR_NL1 and GH_RLP), total phosphorus and 

orthophosphate concentrations were above the upper limit of monthly reference area normal 

ranges in 50% or more of samples collected during the growing season (i.e., 9% of all stations). 

These results indicate widespread influence of mining and other anthropogenic activities on 

nitrogen levels in the watershed, but much less influence on phosphorus concentrations. 

Elevated phosphorus concentrations at LCO Dry, Wolf, Willow, and Wade creeks appear to be 

natural because they were observed when mining disturbances were absent or minimal. 

Total phosphorus concentrations were stable or decreasing at all stations within the watershed.   

Trophic classifications estimated from concentrations of the most limiting nutrient were usually 

oligotrophic or ultra-oligotrophic throughout the watershed during the growing season 

(meaning low productivity).  Estimated trophic classifications were higher (i.e., 

mesotrophic or eutrophic) in 50% or more of the growing season months of the past three years 

at 9 of 116 stations (8%; Lake Mountain, LCO Dry, Willow, Wade, Balmer, Fennelon, Erickson, 

and Spring creeks, as well as Elk River downstream from Fording River), and in occasional 

months at other stations.   

Correlation analyses indicated that most of the variability in biological endpoints among 

monitoring areas in the Elk Valley could not be explained by aqueous nutrient concentrations. 

This was consistent with many studies in the literature, which have also reported weak 

relationships between nutrient concentrations and biological productivity endpoints in streams 

(Welch et al. 1988; Van Nieuwenhuyse and Jones 1996; Dodds and Welch 2000; Dodds et al. 
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2002, 2006; Lewis and McCutchan 2010; Liess et al. 2012; Snelder et al. 2019).  This is because 

numerous other factors affect stream productivity besides nutrient concentrations, with 

light intensity (e.g., direct sun versus shade; water clarity) and flow regime (particularly the 

duration between high-flow events) potentially having more influence on productivity than 

aqueous nutrient concentrations. 

A wide range of total phosphorus and orthophosphate concentrations have been identified in the 

literature as thresholds for undesirable levels of productivity in streams.  In the present study, 

concentrations of 0.03 mg/L total phosphorus and 0.006 mg/L orthophosphate represent the 

upper range of normal (reference area) concentrations during the growing season and are in the 

middle of literature-based effect threshold ranges.  These concentrations can thus be used as 

interim screening values to identify sampling locations that may require further evaluation relative 

to the potential for undesirable levels of productivity.   

Because other environmental variables such as water flow regime, light intensity, and temperature 

also influence biological productivity, monitored concentrations above the interim screening 

values do not necessarily indicate that changes in biological productivity will occur, nor is it 

currently possible to predict the magnitude of biological response.  Therefore, monitored 

concentrations above the interim screening values should not be assumed to be an 

adverse effect.  Further evaluation will be required to more precisely characterize the 

environmental conditions under which monitored concentrations above the interim screening 

values are likely to result in undesirable changes in biological productivity.   
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1 INTRODUCTION 

1.1 Study Background 

Teck Coal Limited (Teck) operates five mines in the Elk River watershed to extract 

metallurgical coal.  The five mines are the Fording River Operation (FRO), Greenhills Operation 

(GHO), Line Creek Operation (LCO), Elkview Operation (EVO), and Coal Mountain Operation 

(CMO; Figure 1.1).  In response to concerns of increasing aqueous concentrations of Order 

constituents1, as well as calcite formation within watercourses in the Elk Valley, the British 

Columbia (BC) Minister of Environment and Climate Change Strategy (ENV) issued a Ministerial 

Order in April 2013 (Number [No.] M113).  The Order outlined a framework to develop an 

area-based management plan, titled the Elk Valley Water Quality Plan (EVWQP), to allow for 

continued mining in the Elk Valley while achieving a number of outcomes, including the protection 

of aquatic ecosystem health. 

The EVWQP was approved by ENV in November 2014 and issued Permit 1075172 under the 

Environmental Management Act.  Permit 107517 regulates discharges from Teck’s five Elk Valley 

mine operations in a manner consistent with the EVWQP.  Among other things 

(e.g., specifies water quality limits and site performance objectives (SPOs)), Permit 107517 

stipulates that Teck undertake a Regional Aquatic Effects Monitoring Program (RAEMP) on a 

three-year cycle (beginning in 2015).  Teck submitted a study design for the 2015 RAEMP on 

October 30, 2014, and as a condition to its approval (stated in a letter to Teck dated 

November 14, 2014 by ENV), Teck was to undertake, “Additional studies to address nutrient 

loading in the Fording and Elk Rivers from mine-related sources.”   

The request by ENV to characterize potential mine-related effects on nutrient concentrations was 

prompted by concerns related to potential phosphorus loading from an active water treatment 

facility (AWTF) being commissioned at LCO.  The application seeking approval to construct and 

operate the AWTF, which was submitted to ENV and the Ministry of Energy, Mines, and Petroleum 

Resources (EMPR) in May 2012, explained that a fluidized bed reactor (FBR) would be used to 

decrease selenium and nitrate concentrations in water from West Line Creek (WLC). 

Fluidized bed reactor technology requires the addition of phosphorus during treatment. 

Modelled phosphorus concentrations in the FBR effluent averaged 0.3 mg/L and were projected 

to increase phosphorus concentrations in Line Creek downstream from the AWTF.  

1 Order constituents are aqueous cadmium, nitrate, selenium, and sulphate, and are so named because they were 
specifically referred to in Provincial Order M113. 

2 Permit 107517 was most recently amended on April 4, 2019. 
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ENV expressed concern that algal growth may increase due to increased concentrations of 

phosphorus and affect overall aquatic ecosystem health downstream from the AWTF.  As part of 

the approval for AWTF operation at WLC in Permit 107517 (Section 3.4), ENV specified an SPO 

for total phosphorus (< 0.02 mg/L growing season average calculated from biweekly 

measurements made between June 15 and September 30) at a monitoring station downstream 

from the AWTF discharge and the confluence with South Line Creek.   

The AWTF operated briefly in 2014 (July 24 to October 26), but was shut down due to challenges 

with the performance of the facility.  It was recommissioned in late 2015 and a study of phosphorus 

loads and aquatic productivity was completed in 2017.3  The study showed that phosphorus loads 

from the WLC AWTF were less than predicted, resulting in aqueous phosphorus concentrations 

in effluent and receiving water below model projections and the 0.02 mg/L SPO (Minnow 2017c).   

Although results of the Minnow (2017c) study increased Teck’s understanding for potential effects 

related to phosphorus release from AWTFs, the evaluation focused on the West Line 

Creek facility.  The condition in the November 14, 2014 letter from ENV approving the 2015 

RAEMP study design required additional study pertaining to the Fording and Elk Rivers.  

An additional AWTF (FRO-S AWTF) is scheduled to begin operating in early 2021 for the upper 

Fording River, while a saturated rock fill (SRF) treatment system came online at EVO in 

October 2018 and is currently (August 2020) in the process of permitting Phase 2.4  

Therefore, this study was undertaken to fulfill the broader requirement of assessing nutrients in 

the Elk and Fording Rivers as per the RAEMP approval letter.  To provide a regional evaluation, 

tributaries of the Fording and Elk Rivers (including Michel Creek) were included in the 

assessment, as well as monitoring stations downstream to Koocanusa Reservoir. 

1.2 Background for Assessment of Stream Productivity 

1.2.1 Stream Productivity 

Stream productivity is controlled by a number of interacting factors ranging from physical 

(e.g., flow rates, light, and substrate type), to chemical (e.g., nutrient concentrations and the 

relative bioavailability of their different chemical forms), and biological (e.g., species assemblage, 

grazing pressure; Bothwell 1988; Feminella and Hawkins 1995; Morin et al. 1999; Rosemond et 

 
3 The AWTF was gradually shut down again beginning October 16, 2017 (discharge ceased March 8, 2018), because 
monitoring data in late 2016 and early 2017 identified elevated aqueous concentrations of chemically-reduced selenium 
species in Line Creek downstream from the AWTF, along with elevated concentrations of selenium in tissues of aquatic 
biota (Minnow 2017d).  The AWTF was recommissioned in 2018, with Advanced Oxidation Process (AOP) technology 
for oxidizing effluent selenium to selenate, a form that is less readily accumulated by biota.  Discharge into the receiving 
environment recommenced October 29th, 2018.  

4 Testing the efficacy of the SRF treatment technology to remove aqueous nitrate and selenium. 
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al. 2000; Francoeur 2001; Hillebrand 2002; Munn et al. 2010).  Combinations of these factors 

typically control productivity in lotic environments, making it difficult to predict effects of increasing 

nutrient concentrations on creeks, particularly when nutrient concentrations are low 

(e.g., Biggs et al. 2000; Lewis and McCutchan 2010). 

In un-impacted streams, a relatively small amount of observed variability in productivity can be 

accounted for by fluctuations in nutrient concentrations (Francoeur 2001; Dodds et al. 2002).  

Historically, productivity in un-impacted streams was assumed to be limited by either nitrogen or 

phosphorus concentrations, depending on the system, but compelling evidence for frequent 

co-limitation by both nitrogen and phosphorus has emerged as a result of meta-analyses of data 

from numerous nutrient limitation studies (e.g., Francoeur 2001; Elser et al. 2007; 

Dodds and Smith 2016).  Additionally, there is a greater prevalence for nitrogen limitation in 

headwater streams (McDowell et al. 2009).  Generally, additions of either nitrogen or phosphorus 

to pristine lotic environments can result in relatively small increases in productivity, while 

increasing both nutrients will result in relatively larger (i.e., synergistic) increases (Elser et 

al. 2007).  In fast-flowing streams, benthic processes dominate over water column processes.  

Benthic algae and microorganisms can assimilate nutrients from both the water column and 

sediment pore water (Weigelhofer et al. 2018).  In the case of phosphorus surplus, algae are 

capable of luxury phosphorus uptake (i.e., excess uptake that is not immediately needed but can 

be used subsequently for later growth), while microorganisms can store phosphorus via the 

formation of polyphosphate compounds (Reddy et al. 1999). 

Nitrogen occurs in freshwater ecosystems in three forms: 1) dissolved inorganic nitrogen, 

including ammonium (NH4–N), nitrate (NO3–N), and nitrite (NO2–N); 2) dissolved organic nitrogen 

(e.g., amino acids, polypeptides); and 3) particulate organic nitrogen (Allan and Castillo 2007).  

Inorganic nitrogen (nitrate + nitrite + ammonia) is biologically available for both aquatic primary 

producers and microorganisms, of which ammonia nitrogen tends to be taken up preferentially 

(Birgand et al. 2007; Kilroy et al. 2018).  Tests to quantify chemical forms of nitrogen also typically 

include Total Kjeldahl Nitrogen (TKN), which represents the sum of total organic nitrogen 

plus ammonia.  Total nitrogen represents the sum of TKN plus nitrate and nitrite.   

Phosphorus occurs in aquatic systems in four basic forms: 1) dissolved inorganic phosphorus 

(usually referred to as soluble reactive phosphorus5 which is bioavailable); 2) dissolved organic 

phosphorus (e.g., Phosphorus-esters); 3) particulate organic phosphorus (e.g., in detritus and 

living biomass); and 4) particulate inorganic phosphorus (e.g., iron- or aluminum-bound 

 
5 Soluble reactive phosphorus (SRP) concentrations measured by analytical laboratories are commonly reported as 
‘orthophosphate’, even though SRP represents an overestimate of the actual orthophosphate concentration, due to 
analytical artefacts introduced by sample filtration and acidification of the filtrate (CCME 2016). 
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phosphorus on particles; Allan and Castillo 2007).  Total phosphorus represents the sum of 

dissolved and particulate organic and inorganic forms.  Orthophosphate (H2PO4
-, HPO4

2-, 

and PO4
3-) is considered the most biologically available fraction; particulate and soluble organic 

fractions must generally undergo chemical or biological transformations to orthophosphate before 

being bioavailable (CCME 2016; Weigelhofer et al. 2018).  However, dissolved organic 

phosphorus and certain components of particulate phosphorus may also be somewhat 

bioavailable (i.e., to a lesser extent than orthophosphate; Ellison and Brett 2006).  

Thus, bioavailable phosphorus includes nearly all total dissolved phosphorus 

(i.e., orthophosphate and dissolved organic phosphorus) and the fraction of particulate 

phosphorus that is readily usable, such that none of the commonly measured phosphorus 

fractions are accurate measures of total available phosphorus (Ellison and Brett 2006). 

Most forms of phosphorus, including soluble reactive phosphorus, as well as ammonium easily 

adsorb to charged soil particles (Weigelhofer et al. 2018; Villa et al. 2019), whereas nitrate is 

highly soluble and mobile (Weigelhofer et al. 2018).   

Studies evaluating whether nitrogen, phosphorus, or both could be limiting productivity in streams 

have often done so by assessing nitrogen to phosphorus concentration ratios.  Also, different 

chemical forms of nutrients (e.g., dissolved, total, inorganic, organic) have been evaluated.  

Although inorganic forms of nitrogen (e.g., nitrate, nitrite, ammonia, and the ammonium ion) and 

phosphorus (e.g., orthophosphate) are the most bioavailable (CCME 2016), total nitrogen to total 

phosphorus ratios account for more observed variability in stream productivity, and are less prone 

to source uncertainties resulting from internal nutrient cycling (Dodds 2003).  A ratio of 7:1 

(mass/volume concentration ratio) represents the approximate optimal ratio of nitrogen to 

phosphorus required by most algae to grow (e.g., Redfield et al. 1963), and deviations from this 

ratio can be used to indicate which nutrient is most likely to limit growth (e.g., McDowell et 

al. 2009).  McDowell et al. (2009) developed a scheme that uses dissolved inorganic nitrogen to 

dissolved reactive phosphorus ratios where ratios greater than 15 indicate phosphorus limitation, 

ratios less than 7 indicate nitrogen limitation, and ratios between 7 and 15 likely represent 

co-limitation by nitrogen and phosphorus.  However, in the scientific literature total concentrations 

of nitrogen and phosphorus are primarily used when attempting to establish trophic classifications 

(as opposed to identifying nutrient limitation), and therefore these categories could also be used 

based on total nitrogen (TN) to total phosphorus (TP) ratios.   

The trophic status of a waterbody is dependent on the supply of growth-limiting nutrients 

(as determined using TN:TP ratios) as well as a number of ecological and biogeochemical 

qualities related to relative biological production.  Waterbodies having higher trophic statuses are 

typically characterized by increased periphyton, benthic invertebrate, and/or fish biomass, as well 
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as changes to periphyton and benthic invertebrate community composition and richness 

(e.g., Dodds 2006; Chambers et al. 2012).  Eutrophic conditions can lead to algal proliferation, 

which can cause oxygen depletion (potentially causing fish kills) and toxic algal blooms 

(CCME 2016).  Thus, increases in the limiting nutrient concentration can cause an increase in 

trophic status, and could have potential impacts to the aquatic ecosystem.  Classification schemes 

have been developed that use nitrogen and phosphorus concentrations to categorize the trophic 

conditions of a waterbody, ranging from ultra-oligotrophic to hyper-eutrophic (Table 1.1).  

The classification of a given waterbody is usually based on the nutrient that is most often limiting. 

Lannergard et al. (2019) noted that phosphorus concentrations were positively correlated with 

total suspended solids [TSS] / turbidity.  Similar positive correlations between total phosphorus 

and TSS / turbidity were also observed within the Elk Valley (Minnow 2018).  As phosphorus 

bound to suspended material is not considered bioavailable, increased phosphorus associated 

with high flow/high turbidity events would not be expected to increase (contribute to) productivity 

within a system.  The non-bioavailability of particulate phosphorus and its association with 

TSS/turbidity should be considered when determining trophic classifications.  Given that 

TSS/turbidity can be naturally elevated during high flow events, and in consideration of the 

positive correlation with total phosphorus concentrations, TSS/turbidity can therefore be used to 

define a natural range of total phosphorus concentrations and identify potential 

anthropogenic influence. 

1.2.2 Monitoring Thresholds – Trophic Conditions 

Regulatory frameworks have been developed for managing nutrient supply to streams influenced 

by anthropogenic activities (e.g., by the Organisation for Economic Co-operation and 

Development [OECD; Vollenweider and Kerekes 1982] and by the Canadian Council of Ministers 

of the Environment [CCME; CCME 2004; 2016]), whereby expected changes to productivity – or 

trophic classification of the waterbody – are estimated to occur at some nutrient threshold 

concentration.  Criteria for nutrient management have typically been based on total phosphorus 

or total nitrogen concentrations, rather than dissolved or inorganic forms (CCME 2016, 

Bennett and Lee 2019).  By contrast, few studies (8%) of ecological responses to nutrients in 

stream mesocosms (46 studies,1987 to 2016) or field nutrient additions (54 studies) reported TN 

or TP values, with more than 85% reporting some dissolved nutrient form (Bennett and Lee 2019).  

This is because many authors consider dissolved species to better represent changes in algal 

growth in streams, where fast flows result in less time for particulate forms of nitrogen and 

phosphorus to be accessed by periphyton (McDowell et al. 2004, 2020).  On the other hand, some 

authors contend that the usefulness of quantifying dissolved inorganic nutrient concentrations is 

questionable (Dodds 2007; Suplee and Watson 2013) because concentrations are determined by 



Table 1.1:  Trophic Status Classification Schemes for Freshwater Systems   

Variable Source Citation Water Type
Ultra-

Oligotrophic
Oligotrophic Mesotrophic

Meso-
Eutrophic

Eutrophic
Hyper-

Eutrophic

OECD a
Summarized in Galvez-

Cloutier and Sanchez (2007)
Lentic <0.004 <0.010 0.010 - 0.035 -

0.035 - 
0.10

>0.10

CCME b CCME (2004)
Lotic and 

Lentic
<0.004 0.004 - 0.010 0.010 - 0.020 20 - 35

0.035 - 
0.10

>0.10

Quebec
Summarized in Galvez-

Cloutier and Sanchez (2007)
Unspecified - 0.004 - 0.010 0.010 - 0.030 -

0.030 - 
0.10

-

Sweden
Summarized in Galvez-

Cloutier and Sanchez (2007)
Unspecified - <0.015 0.015 - 0.025 -

0.025 - 
0.10

>0.10

Carlson TSI c Carlson (1977) Lentic <0.006 0.006 - 0.012 0.012 - 0.024 -
0.024 - 
0.096

>0.096

Nordin Nordin (1985) Lentic - 0.001 - 0.010 0.010 - 0.030 - >0.030 -

Nürnberg
Summarized in Galvez-

Cloutier and Sanchez (2007)
Lentic - <0.010 0.010 - 0.030 -

0.031 - 
0.10

>0.10

Vollenweider and Kerekes
Vollenweider and 
Kerekes (1980)

Lentic - 0.003 - 0.018 0.011 - 0.096 -
0.016 - 
0.390

-

Dodds et al. Dodds et al. (1998) Lotic - <0.0025 0.025 - 0.075 - >0.075 -

OECD
Summarized in Galvez-

Cloutier and Sanchez (2007)
Lentic - - - - - -

CCME CCME (2004)
Lotic and 

Lentic
- - - - - -

Quebec
Summarized in Galvez-

Cloutier and Sanchez (2007)
Unspecified - - - - - -

Sweden
Summarized in Galvez-

Cloutier and Sanchez (2007)
Unspecified - <0.4 0.4 - 0.6 - 0.6 - 1.5 >1.5

Carlson TSI Carlson (1977) Lentic - - - - - -

Nordin Nordin (1985) Lentic - <0.1 0.1 - 0.5 - 0.5 - 1.0 -

Nürnberg
Summarized in Galvez-

Cloutier and Sanchez (2007)
Lentic - <0.35 0.35 - 0.65 - 0.651 - 1.2 >1.2

Vollenweider and Karekes
Vollenweider and 
Kerekes (1980)

Lentic - 0.31 - 1.6 0.36 - 1.4 - 0.39 - 6.1 -

Dodds et al. Dodds et al. (1998) Lotic - <0.7 0.7 - 1.5 - >1.5 -

Note: "-" indicates no data available. 
a Organisation for Economic Co-operation and Development.
b Canadian Council of Ministers of the Environment.
c Values converted from Trophic Status Index (TSI) for comparison to other classifications.

Total 
Phosphorus

(mg/L)

Total
 Nitrogen

(mg/L)
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the relative rates of biological turnover such that low concentrations of dissolved inorganic 

nutrients are not necessarily indicative of nutrient limitations (Dodds 2003).   

Several schemes are available for classifying trophic conditions of lotic and lentic systems using 

total nitrogen or total phosphorus concentrations (whichever is the limiting nutrient), and the 

category boundaries overlap for most schemes (Table 1.1).  The classification scheme produced 

by Dodds et al. (1998) was one of the few developed for lotic systems.  The Dodds et al. (1998) 

scheme was based on cumulative percentiles of reference and anthropogenic-impacted streams 

in the United States.  This classification scheme tended to reflect higher nutrient concentrations 

for equivalent trophic classes than other schemes used mainly for lentic habitats 

(e.g., mesotrophic total phosphorus concentrations were 0.025 to 0.075 mg/L, whereas CCME 

[2004] defines mesotrophic to meso-eutrophic conditions as 0.010 to 0.035 mg/L; Table 1.1).  

In other words, the evaluation by Dodds et al. (1998) suggests that total phosphorus 

concentrations up to 0.025 mg/L could be considered oligotrophic in lotic environments.   

Although a number of provinces and states have proposed or adopted nutrient guidelines for 

streams and rivers, they vary substantially among jurisdictions across Canada and the United 

States (e.g., 0.002 to 0.101 mg/L for total phosphorus; reviewed by CCME 2016; 

Appendix Table C.8).  The BC ENV does not have an aquatic nutrient management framework 

or a total phosphorus guideline for streams.  Instead, periphyton biomass is used as an endpoint 

to manage potential impacts of nutrient supply to streams (BCMOE 2018).  There are provincial 

guidelines protective of aquatic life for aqueous concentrations of ammonia, nitrate, and nitrite 

(BCMOE 2018); however, these guidelines are based on toxic concentrations to test organisms 

and are not linked to productivity. 

Empirical relationships have been used in other studies to estimate the total phosphorus 

concentrations above which changes in the growth and composition of stream periphyton and 

benthic invertebrate communities could be expected.  Chambers et al. (2012) estimated biological 

thresholds corresponding to total phosphorus concentrations between < 0.021 and 0.063 mg/L 

based on a number of periphyton and benthic invertebrate community endpoints for Canadian 

streams primarily impacted by agriculture.  Dodds et al. (2002) derived a similar threshold of 

0.03 mg/L, above which a significant increase in biological productivity was observed for streams 

in the United States.  This estimated threshold effect range for total phosphorus of < 0.021 to 

0.063 mg/L for streams in North America is within or above the class defined by the CCME (2004) 

as meso-eutrophic, and the lower end of the range is similar to the current SPO at WLC 

(0.02 mg/L; Permit 107517).   

Teck previously monitored biological productivity within the Elk Valley through periphyton 

productivity endpoints (i.e., chlorophyll-a, ash-free-dry-mass), with data consistently showing 
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high variability.  An assessment of periphyton community was completed in 2015 in the Elk River 

watershed and demonstrated high natural variability among periphyton communities sampled at 

reference areas, and only a small amount of the observed variability could be explained by the 

numerous habitat variables measured in the field or calculated from geographic information 

system (GIS) data (Minnow and Larratt 2016).  Thus, it was concluded that habitat factors that 

likely cannot be measured or effectively controlled in sampling designs can confound detection of 

mine-related effects on periphyton productivity (Minnow 2018).  In 2017, Teck submitted a request 

to amend Permit 107517 to remove the SPO requirement for periphyton chlorophyll-a.  

This request was based on an evaluation of monitoring results since the WLC AWTF came into 

operation (Minnow 2017c).  The permit was amended in October 2017 to remove the periphyton 

chlorophyll-a SPO.  Productivity is still monitored within the FRO and LCO local aquatic effects 

monitoring programs through area-based benthic invertebrate density and biomass sampling and 

replicate periphyton productivity scores (Line Creek only). 

1.3 Regional Context 

Nitrogen contributions to the Elk Valley watershed are primarily the result of residual blasting 

residue from mining operations.  This residue enters the system predominantly through runoff 

from waste rock piles.  Nitrogen management practices have been established at all Teck sites 

within the valley, with the goal to reduce nitrogen inputs to receiving waters. 

Operational and planned water treatment facilities (using tank based and in situ treatment) have 

the potential to contribute to mine-related increases in phosphorus concentrations.  Several areas 

within the watershed also have naturally elevated phosphorus, including upper LCO Dry Creek 

and smaller tributaries of the Elk River.  Locations with potentially elevated phosphorus 

concentrations (whether anthropogenic or natural) could have elevated levels of productivity, as 

phosphorus concentrations within the Elk Valley watershed are otherwise generally low. 

1.4 Objectives 

This study is intended to fulfill ENV’s condition that Teck should undertake “Additional studies to 

address nutrient loading in the Fording and Elk Rivers from mine-related sources.”  The following 

objectives were established: 

 Identify the aqueous nutrient most likely to be limiting biological productivity, and estimate 

the trophic (productivity) classification, at each monitoring station in the Elk River, Fording 

River, Michel Creek, and associated tributaries, based on water samples collected 

between 2013 and 2019; 
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 Identify stations where anthropogenic activities have caused aqueous nutrient 

concentrations to be elevated above background (reference area) concentrations during 

the growing season (June 15-September 30); 

 Evaluate station-specific temporal trends in aqueous nutrient concentrations to identify if 

concentrations have been stable, increasing, or decreasing downstream from mining; 

 Evaluate relationships between aqueous nutrient concentrations and primary (periphyton) 

and secondary (benthic invertebrate) endpoints based on site-specific data (2012 to 2019) 

and information in the scientific literature to potentially identify threshold levels associated 

with undesirable biological changes; and 

 Provide preliminary assessment and recommendations for future analysis and monitoring 

of potentially mine-related nutrient inputs to inform management decisions, as required. 
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2  METHODS 

2.1 Site Selection Criteria 

Water quality monitoring stations related to local and regional monitoring programs were initially 

included within the list of stations to be assessed, including both reference and mine-exposed 

monitoring locations, as classified within the EQuIS database.  Additional monitoring locations 

related to specific sources (i.e., collection pond decants) were added to provide information 

related to potential mine-influence.  The resulting list included 130 stations from the upper reaches 

of the watershed down to the Canadian portion of Koocanusa Reservoir (Table 2.1, Figures 2.1 

to 2.3).  Data from 2013 through 2019 were extracted from the Teck EQuIS database.  From this 

initial list, stations with less than 3 years of sampling or less than 10 sampling points 

were excluded.  

Parameters selected included nitrate, nitrite, ammonia, total Kjeldhal nitrogen, total phosphorus, 

orthophosphate, turbidity, and total suspended solids.  Nitrogen and phosphorus parameters were 

included for assessments related to trophic classifications and productivity.  Turbidity6 and TSS 

were included because phosphorus concentrations are positively correlated with increased 

particulates (see Section 1.2.1).  Turbidity and TSS were used to help identify normal ranges for 

phosphorus and to determine when values may be above normal ranges (See Section 2.4).  

The assessment of nutrient concentrations focused on the growing season (June 15 to 

September 30); however, trend analyses were conducted on the full data set.  All data were 

initially included; however, criteria for omitting specific data are outlined in subsequent sections.  

For discussion purposes, stations have been separated by management unit (MU) throughout 

this report. 

2.2 Data Preparation 

Values reported as less than a poor laboratory reporting limit (LRL) were removed from the data 

set, unless they consisted of 80% or more of the data.  Poor LRLs were defined as a value 

reported as < LRL where the LRL exceeded the maximum observed (detected) value for 

that constituent.  Some historical phosphorous data that had a high LRL (<0.3) in 2013 were also 

removed from the dataset.   

Duplicate values collected on the same day for a given station were averaged using the 

Kaplan-Meier method (Section 2.3).  One phosphorus value of 969 mg/L from EV_SP1 

 
6 Laboratory turbidity was used because of the presence of negative and zero values for the field turbidity parameter. 



Table 2.1:  List of Water Quality Monitoring Stations Included in the Elk Valley Nutrient Evaluation   

Ammonia Nitrate Nitrite TKN
Ortho-

phosphate
Phosphorus

Main FRO FR_UFR1 Fording River u/s FRO E216777 107517 211 211 211 211 211 189 2012-01-11 2019-12-20 7.9 Yes
Trib FRO FR_HC3 Henretta Creek u/s FRO E300096 107517 101 101 101 101 101 83 2012-01-11 2019-12-04 7.9 Yes
Trib FRO FR_HC2 Henretta Creek d/s of McMillan Cr E216779 -- 64 64 62 63 64 42 2012-01-11 2017-05-05 5.3 Yes
Trib FRO FR_HC1 Henretta Creek u/s of Fording R E216778 107517 186 186 186 186 186 164 2012-01-11 2019-12-04 7.9 Yes
Main FRO FR_FR1 Fording River d/s of Henretta Cr. 0200251 107517 88 88 88 88 88 73 2012-04-16 2019-12-20 7.7 Yes

Decant FRO FR_PP1 Fording River Sed pond decant E304750 107517 13 13 13 13 13 13 2018-12-03 2019-12-05 1.0 No
Decant FRO FR_CC1 Clode Creek Clode sed pond decant E102481 107517 119 119 119 119 119 96 2012-01-09 2019-12-03 7.9 Yes
Decant FRO FR_LMP1 Lake Mountain Creek Lake Mt sed pond decant E306924 107517 59 59 59 59 59 59 2016-11-28 2019-12-05 3.0 Yes
Decant FRO FR_EC1 Eagle Settling Pond Eagle sed pond decant E102480 107517 94 94 94 94 94 64 2012-01-09 2018-12-03 6.9 Yes
Decant FRO FR_LP1 Fording River Liverpool sed pond decant E304835 107517 42 43 43 41 42 43 2016-12-06 2019-12-05 3.0 Yes
Decant FRO FR_MS1 Fording River Maintenance sed pond decant E102478 107517 2 2 2 2 2 2 2013-06-24 2013-08-06 0.1 No
Decant FRO FR_NL1 Fording River North loop sed pond decant E102476 107517 15 15 15 14 15 13 2012-04-03 2019-06-27 7.2 Yes
Decant FRO FR_SP1 Smith Pond Smith pond decant E261897 107517 115 115 115 115 115 93 2012-01-09 2019-12-05 7.9 Yes
Main FRO FR_FR2 Fording River u/s of Kilmarnock Cr. 0200201 107517 203 203 203 203 203 180 2012-01-09 2019-12-02 7.9 Yes
Trib FRO FR_KC1 Kilmarnock Creek d/s of rock drain 0200252 107517 128 128 128 128 128 95 2012-01-09 2019-12-02 7.9 Yes

Decant FRO FR_SKP1 Kilmarnock Creek S. Kilmarnock sed pond decant E208394 107517 34 34 33 33 33 28 2012-05-28 2019-04-29 6.9 Yes
Main GHO GH_FR3 Fording River u/s of Swift Cr. n/a -- 60 62 62 50 50 40 2012-03-05 2015-09-08 3.5 Yes

Decant FRO FR_SKP2 Kilmarnock Creek S. Kilmarnock sed pond decant E208395 107517 17 18 18 18 18 12 2012-05-22 2018-05-30 6.0 Yes
Decant FRO GH_SC1 Swift Creek Swift Cr. sed pond decant E221329 107517 76 76 76 74 75 71 2012-04-30 2019-12-08 7.6 Yes
Main FRO FR_FR4 Fording River d/s of Swift Cr., u/s of Cataract Cr. 0200311 -- 101 101 101 100 101 81 2012-03-20 2019-12-19 7.8 Yes

Decant FRO GH_CC1 Cataract Creek Cataract Cr. Sed pond decant E0200384 107517 127 129 129 123 123 111 2012-01-03 2019-11-28 7.9 Yes
Main FRO FR_FRCP1 Fording River d/s of Cataract Cr. E300071 107517 196 196 196 196 196 196 2015-02-03 2019-12-10 4.9 Yes
Main FRO FR_FRRD Fording River near Fording River Road E300097 107517 80 80 80 80 80 80 2014-12-30 2019-12-18 5.0 Yes

Decant GHO GH_PC1 Porter Creek Porter Cr. sed pond decant 0200385 107517 124 126 126 115 115 103 2012-01-03 2019-12-09 7.9 Yes
Main GHO GH_PC2 Fording River d/s of Porter Cr. n/a -- 80 82 82 70 70 58 2012-01-03 2019-04-09 7.3 Yes
Main FRO FR_FRABCH Fording River u/s of Chauncy Cr. n/a -- 104 104 104 104 104 104 2013-06-24 2019-12-10 6.5 Yes

Reference Trib FRO RG_CH1 Chauncey Creek at highway culverts E295214 106970 155 154 155 155 155 144 2012-01-09 2019-12-04 7.9 Yes
Main FRO FR_FR5 Fording River d/s of Chauncy Cr., u/s of Erwin Cr. n/a -- 89 89 89 89 89 77 2012-01-09 2019-04-10 7.3 Yes

Main LCO LC_FRUS Fording River u/s of Dry Cr. E295232 106970 27 27 27 27 27 27 2013-11-12 2019-12-03 6.1 Yes

Decant LCO LC_SPFR Fording River Dry Cr. Sed pond effluent E295231 106970 NA NA NA NA NA NA NA NA NA No

Main LCO LC_FRUSDC Fording River
u/s of Dry Cr., 100m d/s of 

previously proposed conveyance 
outfall

E288271 106970 43 43 43 43 43 31 2012-01-04 2015-07-06 3.5 Yes
Conveyance not built due 
to changes in operational 

plans
Trib LCO LC_DC3 LCO Dry Creek u/s of East Tributary E288273 -- 207 207 207 207 207 195 2012-01-04 2019-12-03 7.9 Yes

Decant LCO LC_DSSW Dry Creek Diversion structure spillway E295313 106970 21 21 21 21 21 21 2014-10-29 2014-11-18 0.1 No Dry unless flows exceed 

Trib LCO LC_DCEF
Dry Creek East 

Tributary
East tributary of Dry Cr. E288274 106970 106 106 106 106 106 94 2012-01-04 2019-12-02 7.9 Yes

Decant LCO LC_SP1SW Dry Creek Sed pond 1 spillway E295314 106970 NA NA NA NA NA NA NA NA NA No
Dry unless flows exceed 

pond capacity

Decant LCO LC_SP2SW Dry Creek Sed pond 2 spillway E295315 106970 NA NA NA NA NA NA NA NA NA No
Dry unless flows exceed 

pond capacity
Decant LCO LC_SP3SW Dry Creek Sed pond 3 spillway E295316 106970 NA NA NA NA NA NA NA NA NA No No, pond does not exist
Decant LCO LC_SPDC LCO Dry Creek Sed pond effluent to Dry Cr. E295211 106970 181 181 181 181 181 181 2014-11-19 2019-12-05 5.0 Yes

Trib LCO LC_DCDS LCO Dry Creek d/s of sed ponds E295210 106970 211 211 211 211 211 211 2013-11-06 2019-12-10 6.1 Yes
Trib LCO LC_DC1 LCO Dry Creek near mouth (at bridge) E288270 106970 213 213 213 213 212 203 2012-01-04 2019-12-04 7.9 Yes
Main LCO LC_FRDSDC Fording River d/s of Dry Cr. E288272 106970 184 184 184 184 184 184 2012-01-04 2019-12-02 7.9 Yes
Main LCO LC_FRB Fording River at bridge n/a -- 111 111 111 110 111 103 2012-05-02 2019-12-03 7.6 Yes
Trib LCO LC_UC Unnamed Creek Unnamed Cr. E295213 106970 71 71 71 71 71 71 2013-11-12 2019-11-05 6.0 Yes

Decant GHO GH_RLP Rail Loop Sed Pond Rail loop sed pond decant E207437 107517 90 92 92 82 82 82 2012-01-03 2019-11-19 7.9 Yes

Decant GHO GH_FP1
Fisherman's 

Sediment Pond
Fisherman's sed pond decant E102712 6248 95 95 95 95 95 95 2012-01-04 2019-12-02 7.9 No

Decant GHO GH_GH1 Greenhills Creek Greenhills Cr. sed pond decant E102709 107517 144 146 146 132 135 123 2012-01-03 2019-12-04 7.9 Yes
Trib GHO GH_GH2 Greenhills Creek before confluence with Fording R. E309911 107517 37 37 37 36 37 37 2017-05-09 2019-12-17 2.6 Yes
Main GHO GH_FR1 Fording River d/s of Greenhills Cr. 0200378 107517 231 233 231 228 231 219 2012-01-03 2019-12-10 7.9 Yes

Reference Trib LCO LC_GRCK Grace Creek u/s of CP rail tracks E288275 106970 97 97 97 97 97 97 2012-02-07 2019-12-02 7.8 Yes
Mine-exposed Main LCO LC_LC6 Fording River u/s of Line Cr 0200338 -- 92 92 92 55 68 58 2012-01-03 2017-09-08 5.7 Yes Not permitted

Reference Trib LCO LC_LC1 Line Creek u/s of MSA North Pit E216142 107517 108 108 108 84 92 83 2012-04-24 2019-12-09 7.6 Yes
Trib LCO LC_LC2 Line Creek u/s of rock drain 0200335 107517 154 166 154 116 130 130 2012-01-03 2019-12-04 7.9 Yes
Trib LCO LC_LC12 N Horseshoe Creek near mouth E223240 107517 64 77 64 41 48 41 2012-04-24 2019-07-15 7.2 Yes Dry most of year

Decant LCO LC_LC7 Line Creek Settling pond #7 effluent E216144 107517 135 148 135 111 121 109 2012-01-03 2019-12-04 7.9 Yes

Notes: "NA" or "--" indicates no data available. 
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Table 2.1:  List of Water Quality Monitoring Stations Included in the Elk Valley Nutrient Evaluation   
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Decant LCO LC_LC7DSTF Line Creek MSA North Ponds Effluent E304613 5353 25 25 25 24 25 25 2013-03-05 2019-09-05 6.5 Yes

Decant LCO LC_SBPIN Line Creek Discharge to stream bay ponds E288269 5353 5 5 5 5 5 5 2015-05-19 2017-02-20 1.8 Yes
Changes to infrastructure 

has restricted sample 
opportunities

Decant LCO LC_LC9 Line Creek No Name Cr. pond decant E221268 107517 51 52 51 26 33 26 2012-05-01 2018-03-28 5.9 No Rarely decants
Trib LCO LC_LCUSWLC Line Creek u/s of W Line Cr. and LC3 E293369 107517 272 286 272 246 247 235 2012-01-03 2019-12-30 8.0 Yes
Trib LCO LC_WLC West Line Creek West Line Cr. E261958 107517 274 291 275 261 275 250 2012-01-03 2019-12-30 8.0 Yes
Trib WLC WL_WLCI_SP01 Line Creek WLC AWTF West Line Cr. influent E293371 107517 67 1342 304 52 56 110 2015-10-15 2019-12-31 4.2 Yes
Trib WLC WL_LCI_SP02 Line Creek WLC AWTF Line Cr. Influent E293370 107517 69 1341 307 53 57 112 2014-10-16 2019-12-31 5.2 Yes

Decant WLC
WL_BFWB_OUT_

SP21
Line Creek Buffer pond outfall E291569 107517 1067 755 1060 176 112 451 2016-04-27 2019-12-31 3.7 Yes

Trib LCO LC_LC3 Line Creek d/s of West Line Cr. 0200337 107517 351 403 350 305 318 326 2012-01-03 2019-12-23 8.0 Yes

Reference Trib LCO LC_SLC South Line Creek
South Line Cr. west side of main 

rock drain
E282149 107517 166 166 166 165 166 166 2012-01-10 2019-12-10 7.9 Yes

Trib LCO WL_DCP_SP24 Line Creek d/s of South Line Cr. n/a -- 149 148 148 83 85 149 2015-10-09 2019-12-23 4.2 Yes
Trib LCO LC_LCDSSLCC Line Creek d/s of South Line Cr. E297110 107517 252 271 252 252 252 254 2014-06-04 2019-12-17 5.5 Yes
Trib LCO LC_LCC Line Creek d/s of South Line Cr. n/a -- 5 5 5 5 5 5 2017-05-15 2018-06-15 1.1 No
Trib LCO LC_LC4 Line Creek u/s of process plant 0200044 107517 290 290 290 277 290 265 2012-01-03 2019-12-17 8.0 Yes
Main LCO LC_LC5 Fording River d/s of Line Cr. 0200028 107517 246 246 239 204 221 221 2012-01-03 2019-12-10 7.9 Yes

Reference Main GHO GH_ER2 Elk River u/s of GHO 0200389 107517 197 199 199 197 199 187 2012-01-04 2019-12-10 7.9 Yes
Trib GHO GH_BR_F BR-F Creek at LRP Road E287437 107517 47 47 47 46 47 46 2012-05-08 2019-07-08 7.2 Yes
Trib GHO GH_WOLF Wolf Creek at LRP Road n/a -- 96 97 96 95 97 88 2012-04-18 2019-11-05 7.6 Yes

Decant GHO GH_WOLF_SP1 Wolf Creek Wolf Cr. sed pond decant E305855 107517 3 3 3 3 3 3 2018-04-30 2018-05-10 0.0 No
Trib GHO GH_WILLOW Willow Creek at LRP Road n/a -- 114 115 115 112 115 105 2012-04-11 2019-11-05 7.6 Yes

Decant GHO GH_WILLOW_SP1 Willow Creek Willow sed pond decant E305854 107517 12 12 12 12 12 12 2017-04-04 2019-05-13 2.1 No
Trib GHO GH_WADE Wade Creek at LRP Road E287433 107517 97 98 98 97 98 96 2012-04-11 2019-07-08 7.2 Yes
Trib GHO GH_COUGAR Cougar Creek at LRP Road E287432 107517 46 47 47 46 47 42 2012-04-18 2019-03-25 6.9 Yes
Trib GHO GH_NNC No Name Creek North of MC1 E305875 107517 94 95 95 94 95 94 2014-05-06 2019-11-05 5.5 Yes
Trib GHO GH_MC1 Mickelson Creek at LRP Road 0200388 107517 118 119 119 118 119 117 2012-04-18 2019-12-03 7.6 Yes
Trib GHO GH_LC2 Leask Creek u/s of sed pond inflow n/a -- 134 135 135 134 135 133 2012-04-18 2019-12-02 7.6 Yes
Trib GHO GH_LC1 Leask Creek Leask Cr. sed pond decant E257796 107517 36 36 36 36 36 36 2013-06-24 2019-11-04 6.4 Yes

Trib GHO GH_ERSC4
Elk River Side 

Channel
Elk River side channel u/s of 

Wolfram Cr.
E305878 107517 40 40 40 40 40 40 2016-06-07 2019-12-03 3.5 Yes

Trib GHO GH_WC2 Wolfram Creek u/s of sediment  pond inflow n/a -- 153 153 153 145 145 144 2012-02-07 2019-12-02 7.8 Yes
Trib GHO GH_WC1 Wolfram Creek Wolfram Cr. sed pond decant E257795 107517 69 69 69 69 69 68 2012-04-25 2019-12-02 7.6 Yes

Trib GHO GH_ER1A
Elk River Side 

Channel
Elk River side channel d/s of 

Wolfram Cr.
E305876 107517 77 78 78 77 78 77 2014-09-09 2019-10-07 5.1 Yes

Decant GHO GH_TC2 Thompson Creek Thompson Cr. sed pond decant E207436 107517 128 128 128 119 120 108 2012-01-04 2019-12-02 7.9 Yes

Trib GHO GH_ERSC2 Elk River
Elk River side channel d/s of 

Thompson Cr.
E305877 107517 24 24 24 24 24 24 2014-11-04 2019-09-12 4.9 Yes

Main GHO GH_ERC Elk River 220m d/s of Thompson Cr. E300090 107517 189 190 190 187 190 189 2014-12-04 2019-12-10 5.0 Yes
Main GHO GH_ER1 Elk River u/s of Boivin Cr. E206661 107517 178 180 180 176 180 178 2012-01-04 2019-12-03 7.9 Yes

Mine-exposed Main EVO EV_ER4 Elk River u/s of Grave Cr. 0200027 107517 196 196 196 182 195 184 2012-01-04 2019-12-03 7.9 Yes

Reference Trib EVO EV_HC6 Harmer Creek u/s of Dry Cr. n/a -- 52 52 52 52 52 52 2013-08-06 2016-09-12 3.1 Yes
Not permitted; sampled 
previously for baseline 

data
Trib EVO EV_DC1 Dry Creek Dry Cr. sed pond decant E298590 107517 106 106 106 106 106 101 2012-06-05 2019-12-03 7.5 Yes
Trib EVO EV_HC1 Harmer Creek Dam spillway E102682 107517 226 226 226 226 225 215 2012-01-04 2019-12-10 7.9 Yes

Trib EVO EV_GV1 Grave Creek u/s of Elk River n/a -- 52 52 49 52 52 52 2013-08-06 2016-09-12 3.1 Yes
Not permitted; sampled 
previously for baseline 

data
Decant EVO EV_SM1 Six Mile Creek Six Mine sed pond decant E102681 107517 101 101 101 101 100 91 2012-01-04 2019-12-05 7.9 Yes

Trib EVO EV_BLM2 Balmer Creek at CFI Road E298592 107517 71 71 71 70 71 71 2013-05-15 2019-12-18 6.6 Yes
Trib EVO EV_FC1 Fennelon Creek at CFI Road E298591 107517 81 81 76 81 81 81 2013-08-06 2019-12-05 6.3 Yes

Decant EVO EV_GC2 Goddard Creek Goddard Cr. sed pond decant E208043 107517 229 228 228 229 227 218 2012-01-04 2019-12-25 8.0 Yes
Trib EVO EV_OC1 Otto Creek Near mouth E102679 107517 136 136 136 136 135 124 2012-01-04 2019-12-28 8.0 Yes
Main EVO EV_ER2 Elk River u/s of Michel Cr. 0200111 107517 104 104 104 103 103 92 2012-01-04 2019-12-02 7.9 Yes

Reference Main CMO CM_MC1 Michel Creek u/s of CMO E258175 107517 218 218 218 176 218 218 2012-01-03 2019-12-10 7.9 Yes
Trib CMO CM_PC2 Pengelly Creek Below rock drain E298733 107517 91 91 90 60 91 78 2012-04-24 2019-12-10 7.6 Yes

Decant CMO CM_CCPD Corbin Creek Corbin sed pond decant E206438 107517 272 272 271 211 271 251 2012-01-03 2019-12-30 8.0 Yes
Decant CMO CM_SPD Corbin Creek Main pond decant E102488 107517 198 219 219 144 190 191 2012-05-01 2019-12-30 7.7 Yes

Trib CMO CM_CC1 Corbin Creek d/s of CMO 0200209 107517 266 266 266 195 257 257 2012-01-03 2019-12-03 7.9 Yes
Main CMO CM_MC2 Michel Creek d/s of CMO E258937 107517 342 342 342 284 334 334 2012-01-03 2019-12-30 8.0 Yes

Reference Trib CMO CM_AG1 Andy Good Creek u/s of Michel Cr. n/a -- 12 12 12 12 12 10 2012-01-03 2016-06-29 4.5 Yes
Mine-exposed Trib CMO CM_MCTM Michel Creek d/s of CMO n/a -- 51 51 51 51 46 44 2012-01-02 2016-10-04 4.8 Yes

Notes: "NA" or "--" indicates no data available. 
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Reference Trib EVO EV_AC2 Alexander Creek u/s of Michel Cr. n/a -- 18 18 18 18 18 18 2016-01-11 2016-09-13 0.7 Yes Not permitted
Main EVO EV_MC3 Michel Creek u/s of Erickson Cr. 0200203 107517 190 189 190 190 189 190 2012-01-04 2019-12-04 7.9 Yes
Trib EVO EV_EC1 Erickson Creek Near mouth 0200097 107517 131 131 131 131 130 120 2012-01-04 2019-12-04 7.9 Yes

Decant EVO EV_SP1 South Pit Creek South Pit sed pond decant E296311 107517 98 98 98 98 97 98 2012-01-04 2019-12-04 7.9 Yes
Decant EVO EV_MG1 Milligan Pond Milligan Cr. sed pond decant E208057 107517 98 98 98 98 97 91 2012-04-11 2019-12-04 7.7 Yes
Main EVO EV_MC2a Michel Creek u/s of Gate Cr. sed pond E310168 -- 7 7 7 1 7 7 2019-10-08 2019-12-30 0.2 No

Decant EVO EV_GT1 Gate Creek Gate Cr. sed pond decant E206231 107517 241 243 242 130 242 241 2012-03-13 2019-12-30 7.8 Yes
Decant EVO EV_BC1 Bodie Creek Bodie Cr. sed pond decant E102685 107517 242 243 242 132 241 230 2012-01-04 2019-12-30 8.0 Yes
Main EVO EV_MC2 Michel Creek d/s of Hwy #3 bridge E300091 107517 293 295 293 190 293 293 2014-12-03 2019-12-30 5.1 Yes

Decant EVO EV_AQ6 Aqueduct Creek Control structure to Aqueduct Cr. E302170 107517 51 51 51 51 51 51 2015-11-16 2019-12-02 4.0 Yes
Trib EVO EV_AQ1 Aqueduct Creek at G.N. Road E210369 -- 67 67 67 67 67 67 2012-01-04 2018-12-05 6.9 Yes
Trib EVO EV_SPR2 Spring Creek Near mouth E298594 107517 99 99 89 99 99 99 2013-08-07 2019-12-02 6.3 Yes

Main EVO EV_ER1 Elk River
d/s Sparwood & Michel Cr. at CPR 

Roadhouse d/s of Michel Cr.
0200393 107517 306 306 306 201 305 306 2012-01-04 2019-12-30 8.0 Yes

Main REP RG_ELKFERNIE Elk River at Fernie n/a -- 158 158 158 158 158 157 2013-08-06 2019-12-03 6.3 Yes
Main REP RG_ELKORES Elk River at Elko Reservoir E294912 107517 167 167 167 167 167 166 2012-01-03 2019-12-03 7.9 Yes

Main REP RG_ELKMOUTH Elk River
u/s Hwy 93 bridge and Elk R. mouth 

at Koocanusa Reservoir
n/a -- 165 165 165 165 165 164 2012-01-03 2019-12-03 7.9 Yes

Main REP RG_WARDB Kootenay River at Hwy 3 bridge n/a -- 154 154 154 154 154 153 2013-08-06 2019-12-03 6.3 Yes
Main REP RG_KERRRD Koocanusa Reservoir d/s of Kikomun Cr. E300095 107517 88 88 88 88 88 88 2015-04-27 2019-11-04 4.5 Yes
Main REP RG_DSELK Koocanusa Reservoir d/s of Elk River E300230 107517 123 123 123 123 123 123 2013-08-07 2019-12-03 6.3 Yes
Main REP RG_GRASMERE Koocanusa Reservoir West of Grasmere E300092 107517 119 119 119 119 119 119 2013-08-07 2019-12-02 6.3 Yes
Main REP RG_USGOLD Koocanusa Reservoir u/s of Gold Cr. E300093 107517 101 101 101 101 101 101 2014-11-05 2019-12-04 5.1 Yes
Main REP RG_BORDER Koocanusa Reservoir u/s of Border E300094 107517 121 121 121 121 121 121 2013-08-07 2019-12-04 6.3 Yes

Notes: "NA" or "--" indicates no data available. 
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(March 12, 2013) was deemed erroneous and was removed from the dataset because the 

duplicate value for the same sample was 0.0532 mg/L.   

Three values for TSS that were reported as zero (EV_ER4, EV_HC1, EV_MC3 on 

January 4, 2012) and 16 values for turbidity that were reported as zero were also removed from 

the dataset. 

2.3 Normal Ranges 

2.3.1 Approach 

The upper limits of reference area concentrations were computed for each nutrient in each month.  

Defining normal ranges for each month indirectly accounted for seasonal variations in flow and 

turbidity (e.g., flow and turbidity tend to be highest in freshet months).  Concentrations observed 

at stations downstream from mining were compared to the upper limit of the normal range for 

each month.  This identified stations where nutrient concentrations have been increased by 

anthropogenic activities, which assists in the characterization of the current nutrient status of 

the watershed.  Concentrations above the normal range do not necessarily indicate increased 

productivity or adverse effects.  Nutrient concentrations that may be associated with undesirable 

levels of productivity are discussed separately in Section 4.3.  This report does not evaluate 

observed nutrient concentrations relative to guidelines for protection of aquatic life, which are 

completed as part of the RAEMP, LAEMPs, and the annual water quality report completed under 

Permit 107517.  

2.3.2 Upper Limits of Monthly Normal Ranges 

Upper limits of the normal range were calculated for each constituent and month using reference 

station data for samples collected from 2013 to 2019.  Consistent with the RAEMP, monthly mean 

concentrations for each station were estimated using the Kaplan-Meier (K-M) method 

(See Appendix A for detailed statistical methods).  The 97.5th percentile of means for all reference 

stations and years was estimated for each month using the K-M method in R (R Core Team, 2017) 

following the methods described in (Helsel 2012), and using the survfit() function in the survival 

package (Therneau 2017) in R.  Outliers in the monthly means for reference stations were defined 

as values that exceeded Q3 + 1.5(IQR) on the untransformed and log10-transformed scales, 

where Q3 is the third quartile and IQR is the interquartile range (IQR = Quartile 3 – Quartile 1), 

and were removed from estimation of the normal ranges. 

2.3.3 Covariate-adjusted Normal Range for Total Phosphorus 

Total aqueous concentrations of phosphorus correlated strongly and positively (p-value < 0.001, 

r > 0.6) with TSS and turbidity (Minnow 2018), so total phosphorus normal ranges were also 
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defined using a covariate approach.  This approach accounts for natural increases in total 

phosphorus linked to increases in TSS and turbidity during high-flow events.   

Since the relationship between TSS and turbidity qualitatively appeared non-linear 

(Appendix Figure A.1), it was assessed using a local polynomial regression (LOESS) using only 

values above the LRL (values reported below a LRL were excluded, thereby restricting the range 

of values used in the regression model; See Appendix A).  

The TSS-based LOESS regression model was slightly better at describing the variability observed 

in total phosphorus (r2 = 0.725) compared to turbidity (r2 = 0.702) (Appendix Figure A.1; 

Appendix Table A.1).  However, more observations were included in the turbidity model than the 

TSS model due to fewer < LRL values reported for turbidity (211 of 1365) than for TSS (725 of 

1389; Appendix Table A.1).  Given that both models resulted in r2 near 0.7 and a larger data set 

was available for the turbidity model, turbidity was used as the covariate to adjust monthly upper 

normal ranges for total phosphorus.   

The upper 95% prediction limit on the total phosphorus LOESS regression for a given sample 

was used as the upper limit of the covariate-adjusted normal range.  Because mining and other 

anthropogenic influences can cause turbidity levels to increase above background 

(reference station) levels, it was also necessary to identify the phosphorus concentration 

associated with the upper normal range of turbidity in each month.  This total phosphorus value 

represented the maximum monthly upper normal range limit for the turbidity-adjusted approach.  

For example, the total phosphorus normal range limit for June without adjustment was 

0.0611 mg/L (Appendix Table A.2).  Based on the observed relationship between turbidity and 

total phosphorus, concentrations of this magnitude have been associated with measured turbidity 

of approximately 10 NTU (Figure 2.4).  However, the normal (reference station) range upper limit 

of turbidity in June is 117 NTU (Figure 2.4, Appendix Table A.2).  Therefore, by adjusting for 

turbidity, the corresponding turbidity-adjusted upper limit for total phosphorus is 0.226 mg/L 

(Figure 2.4, Appendix Table A.2).   

To identify the proportion of total phosphorus values outside of the normal range in each month 

due to anthropogenic-associated turbidity events, the frequency of total phosphorus 

concentrations that exceeded the turbidity-adjusted normal range upper limit that also had 

turbidity values that exceeded monthly normal ranges for turbidity was calculated.  

These frequencies represented total phosphorus concentrations exceeding the turbidity-adjusted 

normal range as a result of anthropogenic turbidity events.  For areas where naturally elevated 

phosphorus concentrations may occur, turbidity-adjusted total phosphorus concentrations may 

exceed the turbidity adjusted normal range.  However, when assessed relative to the capped 

turbidity normal range (i.e., 117 NTU), conditions should indicate that the elevated phosphorus 
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was not related to an anthropogenic-related turbidity event (i.e., lower frequency of 

samples exceeding). 

Monthly mean total phosphorus concentrations for mine-exposed stations were compared against 

normal ranges using normal range quotients (NRQ) and percentages of samples above the 

normal range.  Normal range quotients were calculated by dividing monthly mean concentrations 

by the turbidity-adjusted normal range defined for the sample month; values greater than 1 

indicated concentrations above the normal range. 

2.4 Nitrogen: Phosphorus Ratios 

Nitrogen: phosphorus ratios were computed (see below) and compared to trophic classification 

criteria from the literature (Section 2.5).  This was done to identify the nutrient most likely to be 

limiting primary production.   

Ratios of aqueous nitrogen to phosphorus (mass/volume) were calculated for all reference and 

mine-exposed stations where data requirements were met.  This was completed to determine 

both total and inorganic ratios.  Total nitrogen was calculated as the sum of nitrate, nitrite, and 

Total Kjeldahl nitrogen (TKN).  Dissolved inorganic nitrogen was calculated as the sum of nitrate, 

nitrite, and ammonia.  Total phosphorus and orthophosphate were used to represent total and 

inorganic phosphorus components, respectively.  In all cases, values reported below the LRL 

were replaced with the LRL for the estimation of the sum.  For the majority of stations, the 

dominant nitrogen component was nitrate, so the replacement of < LRL values for nitrite and TKN 

with the LRL in the estimation of total nitrogen had little effect on the overall estimate of total 

nitrogen concentrations.  Any samples missing data for any of the three components were 

excluded from the analysis.   

Ratios were calculated as total nitrogen/total phosphorus or dissolved inorganic 

nitrogen/orthophosphate with concentrations in units of mg/L.  These ratios were visualized by 

station using boxplots, which display the minimum, Q1, median, Q3, and maximum values 

(Appendix Figure A.2).  When extreme values were present [values above Q3 + 1.5(IQR) or below 

Q1 – 1.5(IQR)], they were plotted as individual points and the whiskers of the plot were truncated 

to the next value in the data set.   

Both total and inorganic nitrogen to phosphorus ratio calculations resulted in very similar patterns, 

except that the inorganic ratios exhibited a broader range compared to total ratios 

(see Section 3.2).  For trophic classification (discussed in Section 2.5), total nitrogen and total 

phosphorus concentrations were used.   
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2.5 Trophic Classification 

As explained by McDowell et al. (2009), the Redfield et al. (1963) molar ratio of carbon (C), N and 

P of 100:16:1 is commonly used to determine the limiting nutrient.  Usually carbon is not the 

limiting nutrient in freshwater systems, so the Redfield ratio is often expressed on a mass basis 

for TN vs. TP (7:1).  Guildford and Hecky (2000) published a study suggesting ratios of <7:1 

TN:TP for N-limitation and >15:1 for P-limitation (mass basis), which is frequently used for 

classifying the trophic status of water bodies.  McDowell et al. (2009) modified Guildford and 

Hecky’s approach to apply to inorganic nutrient forms (dissolved inorganic nitrogen 

to orthophosphate).  Ratios between 7 and 15 indicate potential co-limitation (McDowell et 

al. 2009).  As described above, ratios of nitrogen to phosphorus were calculated using both total 

and inorganic forms.  As trophic classification systems in literature are primarily based on total 

nitrogen or total phosphorus, these were used within the report for classifying trophic conditions. 

Trophic classification was assessed for each reference and mine-exposed station during the 

growing season (June 15 to September 30, inclusive7) from 2013 to 2019 using both total nitrogen 

and total phosphorus concentrations.  Although a number of trophic classification schemes are 

available for nitrogen and phosphorus (Table 1.1), the schemes chosen herein were 

Nordin (1985) for total nitrogen and CCME (2004) for total phosphorus.  The Nordin (1985) criteria 

were developed as a point of reference in establishing general lake quality in British Columbia 

related to biological production however chlorophyll-a is used rather than phosphorus for 

assessing nutrient and algae water quality criteria for streams (BCMOE 2018).  Thus, the CCME 

(2004) framework for lakes and rivers was used to classify trophic status based on 

total phosphorus.  Since the Nordin (1985) total nitrogen criterion was more conservative than the 

other nitrogen-based schemes (i.e., it would identify shifts into higher trophic levels at lower total 

nitrogen concentrations), it was used as a conservative scheme for identifying trophic 

classifications at stations that are likely nitrogen-limited or potentially co-limited.  Depending on 

whether nitrogen or phosphorus was predicted to limit productivity using TN:TP ratios, the 

appropriate nutrient was used to evaluate trophic classification.  Under potential nitrogen and 

phosphorus co-limitation, both total phosphorus and total nitrogen concentrations were used to 

evaluate trophic classification, and the lowest classification was reported (e.g., if the trophic 

conditions were classified as oligotrophic using total phosphorus, but mesotrophic using total 

nitrogen, then the trophic classification was reported as oligotrophic).  Oligotrophic conditions 

refer to systems with low nutrient availability, mesotrophic conditions have moderate nutrient 

 
7 Since sampling frequency was not consistent among stations for all years, monthly means were used throughout this 
report, so the growing season was defined as June 1st to September 30th (i.e., monthly means for June through 
September).  Note that the growing season was defined as June 15th to September 30th for the West Line Creek total 
phosphorus SPO, which requires that water quality samples be collected every two weeks (Permit 107517).   
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availability, and eutrophic conditions are nutrient rich.  Based on the criteria used, stations 

assessed may have high nitrogen concentrations, but if phosphorus concentrations were low they 

may be considered oligotrophic. 

2.6 Temporal Trends  

Temporal changes in total nitrogen, total phosphorus, and TN:TP ratios were evaluated for each 

station (reference and mine-exposed) from 2013 to 2019 using all months to allow for enough 

replicate data within a year.  When testing overall trends, a model was fit to test for a difference 

among years while controlling for month.  Only years with at least 6 months of data and only 

stations with at least 3 years of data were included in the analysis.  Because of multiple LRLs 

within the dataset, a censored regression analysis of variance (ANOVA) model was used (detailed 

methods provided in Appendix A).   

2.7 Biological Productivity Assessment 

The expected pattern for nutrient effects on productivity is that initial increases in nutrient 

concentrations above background levels have positive effects on biological productivity 

(e.g., increased production and species diversity; CCME 2016).  However, further nutrient 

enrichment stimulates production to nuisance levels that affect aesthetics, dissolved oxygen 

dynamics, and biological communities (CCME 2016).  Biological responses can be assessed 

using measurement endpoints associated with primary production (e.g., periphyton chlorophyll-a, 

and ash-free dry mass; AFDM) and/or endpoints associated with secondary production 

(e.g., benthic invertebrate abundance or other community metrics; CCME 2016).   

Both primary (periphyton) and secondary (benthic invertebrate) productivity endpoints have been 

measured in the RAEMP (Minnow 2014a, 2018a), in local aquatic effects monitoring programs 

(LAEMP; Minnow 2017a, 2017b, 2018b, Minnow and Lotic 2018, 2019, 2020), and supporting 

studies (Minnow 2014b).  Spatially broad benthic invertebrate monitoring has used the 3-minute 

kick-and-sweep method of the Canadian Aquatic Biomonitoring Network (CABIN; Environment 

Canada 2012).  The CABIN method also involves assessment of periphyton coverage using a 

visual score of 1 to 5.  Benthic invertebrate monitoring has also been completed at selected areas 

(Line Creek and upper Fording River) using the area-based Hess method to assist with tracking 

potential changes in productivity associated with phosphorus use in active water treatment 

systems being commissioned by Teck.  Potential relationships were evaluated between nutrient 

concentrations and periphyton and benthic invertebrate endpoints observed in the Elk Valley.   

The relationships among primary and secondary endpoints, as well as with aqueous nutrient 

concentrations, were evaluated using correlation analyses.  Depending on the endpoint, data 

were available for different annual ranges.  AFDM and chlorophyll-a data were collected from 



Minnow Environmental Inc. Teck 
Project 207202.0011 Elk Valley Nutrient Evaluation 

 November 2020 | 24 

2012 to 2015, and Hess data were available from 2014 to 2019.  Kick-and-sweep-based benthic 

data, periphyton scores, and aqueous nutrient concentration data were available from 2012 

to 2019.  In most cases, both the primary and secondary endpoints were collected with replication, 

but the number of samples varied (3 to 10 replicate samples) and aqueous nutrient concentration 

data had no replication.  Because of this variability, biological replicates were averaged when they 

were available.  Mean primary and secondary endpoints were matched with concurrent water 

nutrient data and growing season aqueous nutrient data.  Growing season values represented 

the Kaplan-Meier mean value from June 15th to September 30th of the sampling year, whereas 

concurrent values represented instantaneous water quality at the time the biological sample 

was collected.  Growing season values for a given year and station were only included when data 

were available for at least 3 of the 4 growing season months. 

Once temporally and spatially matched datasets were compiled, pairwise Spearman’s correlation 

coefficients and their significance were calculated among biological endpoints and between 

biological endpoints and aqueous nutrient concentrations.  In all cases, the maximum amount of 

data available for that comparison was used.  Aqueous nutrient concentrations at the LRL were 

replaced with the LRL prior to calculating the correlation coefficient.  Although the Kendall’s tau 

correlation coefficient can accommodate values at the LRL, the relative results and their 

significance were similar between the two methods.  Further, using a Spearman correlation 

coefficient for all comparisons allowed for comparisons among correlations that included LRLs 

and those that did not. 

All correlations between phosphorus and orthophosphate concentrations with periphyton scores, 

kick-and-sweep endpoints, Hess density endpoints, and Hess biomass endpoints were plotted.  

Only significant (alpha =0.05) relationships between nitrogen concentrations and periphyton 

scores, kick-and-sweep endpoints, Hess density endpoints, and Hess biomass endpoints 

were plotted.  

Data from the scientific literature describing threshold nutrient concentrations associated with 

undesirable increases in productivity were summarized and compared to monitoring data from 

the Elk Valley. 
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3 AQUEOUS NUTRIENT EVALUATION 

3.1 Overview 

Aqueous nutrient concentrations within the Elk Valley watershed were evaluated to a) identify the 

nutrient that was most likely to be limiting biological productivity at each station; b) estimate the 

expected level of biological productivity based on trophic classifications presented in literature; 

c) identify stations where anthropogenic activities have increased concentrations of nutrients 

above background (reference station) levels; and d) identify temporal trends at each station.   

3.2 Evaluation of Limiting Nutrient(s) 

Ratios of nitrogen and phosphorus were calculated using both inorganic and total components.  

Ratios of total nitrogen to total phosphorus (TN:TP) are discussed in this section because they 

were used to define trophic classifications.  Ratios of inorganic nitrogen to orthophosphate are 

presented in Appendix B. 

Within MU1, most reference and mine-exposed stations were phosphorus limited (TN:TP >15) 

during the growing season (Figure 3.1).  Ratios of TN:TP at reference station FR_UFR1 ranged 

from co-limited to phosphorus limited during the growing season (TN:TP ratio between 7 and 15 

to >15; Figure 3.1), with TN:TP ratios typically lowest during and post-freshet 

(Appendix Figure B.9 [includes all months of the calendar year for trend analysis]).  Ratios for 

LCO Dry Creek monitoring stations (LC_DC3, LC_DCEF, LC_SPDC, LC_DCDS, LC_DC1) also 

ranged from co-limited to phosphorus limited (Figure 3.1).  LCO Dry Creek stations initially had 

lower TN:TP ratios than other stations within the MU due to low natural nitrogen concentrations 

and higher natural phosphorus concentrations; however, TN:TP ratios increased starting in 2017 

at each station except LC_DCEF (the east tributary, which flows into LCO Dry Creek; Table 3.1).  

The increasing TN:TP ratios along all other LCO Dry Creek monitoring stations were related to a 

corresponding increase in total nitrogen (Appendix Figures B.7 and B.9).  Increases in total 

nitrogen were associated with increasing nitrate concentrations in LCO Dry Creek, which have 

been occurring since waste rock was placed in the LCO Dry Creek watershed in 2015 and are 

associated with the Line Creek Phase II Project (LCOII; Minnow 2020b).  With the exception of 

LCO Dry Creek, the limiting nutrient at all other stations was generally consistent over the 2013 

to 2019 period (Table 3.1). 

Within MU2, nearly all reference and mine-exposed stations were phosphorus limited (Figure 3.2).  

Reference station LC_GRCK on Grace Creek was sometimes co-limited due to fluctuating ratios 

throughout the year (Appendix Figure B.12).  Line Creek decant WL_BFWB_OUT_SP21 was 

initially nitrogen limited in 2016 when monitoring began, but shifted to co-limited and then 

phosphorus limited in 2017 (Table 3.2); this was coincident with a decrease in total phosphorus 
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nitrogen limitation, and total N:P ratios between 7 and 15 indicate co-limitation. Vertical line separates reference from 
mine-exposed areas. Growing season includes June 15 to September 30.
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Table 3.1: Growing Season Trophic Status and Limiting Nutrients, Management Unit 1, Elk Valley, 2013 to 2019
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M FR_UFR1 Fording River E216777 N C N C C C N P - P P P C P P P - C P P - P P C - P P P
T FR_HC3 Henretta Creek E300096 C C P P - - - - - P P P P P P P - P P P - P P P - P P P
T RG_CH1 Chauncey Creek E295214 N P P P P P P P P P P P P P P P C P P C P P P P P P P P
T FR_HC2 Henretta Creek E216779 P P P P - P P P - P P P - - - - - - - - - - - - - - - -
T FR_HC1 Henretta Creek E216778 P P P P - P P P P P P P P P P P P P P P P P P P P P P P
M FR_FR1 Fording River 0200251 P P P P - P P P - P P P - P P P - P P P - P P P - P P P
D FR_CC1 Clode Creek E102481 P P P P - P P P - P P P - P P P - P P P - P P P - P P P
D FR_LMP1 Lake Mountain Creek E306924 - - - - - - - - - - - - - - - - - P P - - P P P - P P P
D FR_EC1 Eagle Settling Pond E102480 P P P P - P P P - - - P - P P P - P - - - P - - - - - -
D FR_LP1 Fording River E304835 - - - - - - - - - - - - - - - - - - - P - P P P - P P P
D FR_NL1 Fording River E102476 P - - - - - - - - - - - - - - - - - - - - P - P P - - -
D FR_SP1 Smith Pond E261897 P P P P - P - P - P P P - P P P - P P P - P P P - P P P
M FR_FR2 Fording River 0200201 P P P P - P P P P P P P P P P P P P P P P P P P P P - P
T FR_KC1 Kilmarnock Creek 0200252 P P P P - P P P - P P P - P P P - P P P - P P P - P P P
D FR_SKP1 Kilmarnock Creek E208394 P P P - - P - - - - P - - - - - - - - - - P P P - - - -
M GH_FR3 Fording River - - P P P P P P P - P P P - - - - - - - - - - - - - - - -
D FR_SKP2 Kilmarnock Creek E208395 P P - - - P - - - - - - - - - - - - - - - - - - - - - -
D GH_SC1 Swift Creek E221329 - P - - P P P - - - - - - P P P - P P P - P P P - P P P
M FR_FR4 Fording River 0200311 P P P P - P P P P P P P - P P P - P P P P P P P - - - P
D GH_CC1 Cataract Creek E0200384 - P P P P P P P P P P P - P P P - P P P - P P P - P P -
M FR_FRCP1 Fording River E300071 - - - - - - - - P P P P P P P P P P P P P P P P P P P P
M FR_FRRD Fording River E300097 - - - - - - - - P P P P - P P P - P P P - P P P - P P P
D GH_PC1 Porter Creek 0200385 - P P P P P P P - P P P - P P P - P P P - P P P - P P P
M GH_PC2 Fording River - - P P P P P P P - P P P - - - - - - - - P P P P - - - -
M FR_FRABCH Fording River - P - - - - - - - P P P P - P P P - P P P P P P P P P P P
M FR_FR5 Fording River - - P P P P P - - P P P P - P P P P P P P P P P P - - - -
M LC_FRUS Fording River E295232 - - - - - P P P - P P P - - - - - - - P - - - P - - - P
M LC_FRUSDC Fording River E288271 - P P P - P P P - P - - - - - - - - - - - - - - - - - -
T LC_DC3 LCO Dry Creek E288273 - N N N - N N C C N C C P P P P P P P P P P P P P P P P
T LC_DCEF Dry Creek East Tributary E288274 - C C C - C C C - C C C - N C C - C C C - N C C C N C C
D LC_SPDC LCO Dry Creek E295211 - - - - - - - - C N N N C P P P P P P P P P P P P P P P
T LC_DCDS LCO Dry Creek E295210 - - - - N N N N C N N N C C C P P P P P P P P P P P P P
T LC_DC1 LCO Dry Creek E288270 - N N C N N C N C N N C C C C C P P P P P P P P P P P P
M LC_FRDSDC Fording River E288272 - P P P P P P P P P P P P P P P P P P P P P P P P P P P
M LC_FRB Fording River - - P P P - P P P - P P P - P P P - P P P P P P P P P P P
T LC_UC Unnamed Creek E295213 - - - - - P P P - P P P - P P P - P P P - P P P - P P P
D GH_RLP Rail Loop Sed Pond E207437 - P P P P P P P - P P - - N P P - C - - P P - - - P P P
D GH_GH1 Greenhills Creek E102709 - P P P P P P P - P P P - P P P - P P P P P P P - P P P
T GH_GH2 Greenhills Creek E309911 - - - - - - - - - - - - - - - - P P P P - P P P - P P P
M GH_FR1 Fording River 0200378 - P P - P P P P P P P P P P P P P P P P P P P P P P P P

Shading indicates ultra-oligotrophic (<0.004 mg/L Total P).

Shading indicates oligotrophic (0.004 to 0.010 mg/L Total P or <0.1 mg/L Total N).

Shading indicates mesotrophic (0.010 to 0.020 mg/L Total P or 0.1 to 0.5 mg/L Total N).

Shading indicates meso-eutrophic (0.020 to 0.035 mg/L Total P).

Shading indicates eutrophic (0.035 to 0.10 mg/L Total P or >0.5 mg/L Total N).
Shading indicates hyper-eutrophic (>0.10 mg/L Total P).

Exposure Status
Stream 

Type
Teck Water 

Station Code
Stream Name

ENV EMS 
Number

20192013 2014 2015 2016 2017 2018

Notes: "-" = no data; D = decant; M = main stem; T = tributary; N = nitrogen limited (Total N:P <7); P = phosphorus limited (Total N:P > 15); C = co-limited by nitrogen and phosphorus (Total N:P between 7 and 15). For co-limitation, the smaller trophic status 
was reported.
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Figure 3.2:  Ratio of Total Nitrogen to Total Phosphorus for Growing Season Monthly Means 
in Management Unit 2, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicate phosphorus limitation, total N:P ratios < 7 (hatched line) indicate 
nitrogen limitation, and total N:P ratios between 7 and 15 indicate co-limitation. Vertical line separates reference from 
mine-exposed areas. Growing season includes June 15 to September 30. LC_SBPIN met station selection criteria; 
however no data was available during the growing season. 
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Table 3.2: Growing Season Trophic Status and Limiting Nutrients, Management Units 2 and 3, Elk Valley, 2013 to 2019
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T LC_GRCK Grace Creek E288275 - C P P - C P C - P C C - C C P - P P P - P P P P P P P
T LC_LC1 Line Creek E216142 - P P P - P P P P P P P P P P P - P P P - P P P - P P P
T LC_SLC South Line Creek E282149 C P P P - P P P P P P P P P P P - P P P - P P P - P P P
M LC_LC6 Fording River 0200338 - P P P - P P P - P P P - P P P - - - - - - - - - - - -
T LC_LC2 Line Creek 0200335 - P P P - P P P - P P P P P P P - P P P - P P P - P P P
T LC_LC12 N Horseshoe Creek E223240 - P P P - P P P - P - - P P - - - P - - - P - - - P - -
D LC_LC7 Line Creek E216144 P P P P - P P P - P P P - P P - - P P P - P P - - P P P
D LC_LC7DSTF Line Creek E304613 P - - - - - - - - - - - - - - - - P C - - - P - - - - P
D LC_SBPIN Line Creek E288269 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T LC_LCUSWLC Line Creek E293369 - P P P - P P P - P P P P P P P P P P P P P P P P P P P
T LC_WLC West Line Creek E261958 P P P P - P P P - P P P P P P P P P P P P P P P P P P P
T WL_WLCI_SP01 Line Creek E293371 - - - - - - - - - - - - - P - P - P P P - P P P - P P P
T WL_LCI_SP02 Line Creek E293370 - - - - - - - - - - - - - P - P - P P P - P P P - P P P
D WL_BFWB_OUT_SP21 Line Creek E291569 - - - - - - - - - - - - N N C N P P C P - - - P P P P P
T LC_LC3 Line Creek 0200337 P P P P - P P P P P P P P P P P P P P P P P P P P P P P
T WL_DCP_SP24 Line Creek - - - - - - - - - - - - - P P P P - P P P P P P - - - - -
T LC_LCDSSLCC Line Creek E297110 - - - - P P P P P P P P P P P P P P P P P P P P P P P P
T LC_LC4 Line Creek 0200044 P P P P - P P P P P P P P P P P P P P P P P P P P P P P
M LC_LC5 Fording River 0200028 - P P P - P P P P P P P P P P P P P P P P P P P P P P P

Reference M GH_ER2 Elk River 0200389 - P P P N N P P P P P P P P P P - P P P C P C P N P P P
T GH_BR_F BR-F Creek E287437 - - - - C - - - - - - - - - - - - - - - - - - - C C - -
T GH_WOLF Wolf Creek - - P C C P P - - P P - - - P C C - C - - C C - - P P P C
T GH_WILLOW Willow Creek - - C C C C C C - P C P C - C C - - C - - P N N C P C P C
T GH_WADE Wade Creek E287433 - P P N C P P P P C P C - N P P - P - - - P - - P P - -
T GH_COUGAR Cougar Creek E287432 - P - - P P - - P - - - - - - - - - - - - - - - - - - -
T GH_NNC No Name Creek E305875 - - - - P P P - P P P C - P P P - P P - P P P P P P P P
T GH_MC1 Mickelson Creek 0200388 - P C P P P P P P P P P - P P P - P - - P C P - P P P P
T GH_LC2 Leask Creek - - P P P P P P P P P P P - P P P - P - - P P P P P P P P
T GH_LC1 Leask Creek E257796 - - - - - - - - - - - P - - P P - P P P - P P P - P P P
T GH_ERSC4 Elk River Side Channel E305878 - - - - - - - - - - - - - C P P - C P P - N C P - P P P
T GH_WC2 Wolfram Creek - - P P P P P P P - P P P - P P P - P - - P P P P P P P P
T GH_WC1 Wolfram Creek E257795 - - - - - - - - - - - - - P P P - - - - - P P P - P P P
T GH_ER1A Elk River Side Channel E305876 - - - - - - - P P P C P - P P P C P P P P P P P P P P P
D GH_TC2 Thompson Creek E207436 - P P P P P P P - P P P - P P P P P P P - P P P P P P P
T GH_ERSC2 Elk River E305877 - - - - - - - - - - - - - P P - P P P - - P P P - P P P
M GH_ERC Elk River E300090 - - - - - - - - P P P P P P P P C P P P P P P P P P P P
M GH_ER1 Elk River E206661 - N P P N N P P P P P P P P P P C P P P P P P P C P P P

Notes: "-" = no data; D = decant; M = main stem; T = tributary; N = nitrogen limited (Total N:P <7); P = phosphorus limited (Total N:P > 15); C = co-limited by nitrogen and phosphorus (Total N:P between 7 and 15). For co-limitation, the smaller trophic status was reported.

Shading indicates ultra-oligotrophic (<0.004 mg/L Total P).

Shading indicates oligotrophic (0.004 to 0.010 mg/L Total P or <0.1 mg/L Total N).

Shading indicates mesotrophic (0.010 to 0.020 mg/L Total P or 0.1 to 0.5 mg/L Total N).

Shading indicates meso-eutrophic (0.020 to 0.035 mg/L Total P).

Shading indicates eutrophic (0.035 to 0.10 mg/L Total P or >0.5 mg/L Total N).

Shading indicates hyper-eutrophic (>0.10 mg/L Total P).

Exposure Status
Stream 
Type

Teck Water Station 
Code

Stream Name
ENV EMS 
Number

20192013 2014 2015 2016 2017 2018
Management 

Unit
Main 

Watershed

Mine-exposed

Mine-exposed

Reference

Elk

Fording

3

2
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concentrations8 (i.e., from around 0.04 to 0.015 mg/L; Appendix Figure B.11).  The nutrient 

limitation status at all other stations in MU2 did not appear to be changing with time (Table 3.2). 

Within MU3, the Elk River reference station was generally phosphorus limited, as were most of 

the tributaries and downstream Elk River stations (Figure 3.3).  Three mine-exposed stations were 

consistently within the co-limited range (GH_BR_F, GH_WOLF, and GH_WILLOW; Figure 3.3).  

Although the limiting nutrient fluctuated at some stations, there were no clear patterns or changes 

over time (Table 3.2) 

Of the management units, MU4 had the greatest variability of TN:TP ratios among monitoring 

stations, although conditions were typically phosphorus limited, as observed in other areas 

(Figure 3.4).  Reference station CM_MC1 had relatively stable TN:TP ratios from 2013 to 2016, 

but has had increasing variability in recent years, with higher TN:TP ratios observed in 2017 

and 2018 (Appendix Figure B.18).  Decant station Six Mile Creek (EV_SM1) and Elk River 

tributaries Balmer and Fennelon creeks (EV_BLM2 and EV_FC1) ranged from co-limited to 

phosphorus limited (Figure 3.4).  Two stations located on Aqueduct Creek 

(EV_AQ6 and EV_AQ1) had TN:TP ratios in the co-limited to phosphorus limited range, with 

EV_AQ1, located further downstream, more frequently in the co-limited range (Figure 3.4).   

At stations along the Elk River, downstream from the operations (MU5), conditions were 

consistently phosphorus limited, although sporadic co-limitation or nitrogen limitation occurred in 

2013 and 2014 (Figure 3.5).  In MU6, the Wardner station (upstream of Reservoir in the Kootenay 

River; RG_WARDB) was generally co-limited, while station RG_KERRRD (in the Koocanusa 

Reservoir, upstream of the Elk River confluence) was consistently phosphorus limited 

(Figure 3.6).  Stations in Koocanusa Reservoir located downstream from the Elk River confluence 

were all phosphorus limited (Figure 3.6), although the TN:TP ratios were consistently lower than 

those measured in the Elk River, reflecting the influence of the Kootenay River.  These conditions 

were similar to those observed during previous assessments (Minnow 2018c). 

Based on TN:TP ratios, phosphorus was the limiting nutrient during most or all growing season 

months of the past three years at 107 of the 116 monitoring stations that were evaluated (92%).  

Nitrogen limitation or co-limitation was observed in one-third or more of the growing season 

months of the past three years at 9 of 116 stations (8%; LCO Dry Creek East Tributary, Wolf 

Creek, Willow Creek, Elk River Side Channel, upper Michel Creek, Six Mile Creek, Balmer Creek, 

Fennelon Creek, and Aqueduct Creek).  Of those nine stations, phosphorus was limiting in some 

growing season months at all but one station (LCO Dry Creek East Tributary).  

 
8 The fluidized bed reactor technology used at the WLC AWTF for selenium and nitrate removal requires the addition 
of phosphorus to the treatment process (Minnow 2020a). 
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Figure 3.3:  Ratio of Total Nitrogen to Total Phosphorus for Growing Season Monthly Means 
in Management Unit 3, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicate phosphorus limitation, total N:P ratios < 7 (hatched line) indicate 
nitrogen limitation, and total N:P ratios between 7 and 15 indicate co-limitation. Vertical line separates reference from 
mine-exposed areas. Growing season includes June 15 to September 30.
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Figure 3.4:  Ratio of Total Nitrogen to Total Phosphorus for Growing Season Monthly Means 
in Management Unit 4, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicate phosphorus limitation, total N:P ratios < 7 (hatched line) indicate 
nitrogen limitation, and total N:P ratios between 7 and 15 indicate co-limitation. Vertical line separates reference from 
mine-exposed areas. Growing season includes June 15 to September 30.
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Figure 3.5:  Ratio of Total Nitrogen to Total Phosphorus for Growing Season Monthly Means 
in Management Unit 5, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicate phosphorus limitation, total N:P ratios < 7 (hatched line) indicate 
nitrogen limitation, and total N:P ratios between 7 and 15 indicate co-limitation. Vertical line separates reference from 
mine-exposed areas. Growing season includes June 15 to September 30.
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Figure 3.6:  Ratio of Total Nitrogen to Total Phosphorus for Growing Season Monthly Means 
in Management Unit 6, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicate phosphorus limitation, total N:P ratios < 7 (hatched line) indicate 
nitrogen limitation, and total N:P ratios between 7 and 15 indicate co-limitation. Vertical line separates reference from 
mine-exposed areas. Growing season includes June 15 to September 30.
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Therefore, biological productivity is more likely to respond to changes in phosphorus 

concentrations than nitrogen concentrations throughout most of the Elk River watershed. 

3.3 Trophic Classification 

Changes in trophic classification were qualitatively assessed by first identifying the limiting 

nutrient using monthly mean TN:TP ratios during the growing season, and then classifying the 

concentration of that nutrient using the classification schemes for total phosphorus (CCME 2004) 

and total nitrogen (Nordin 1985; identified in Section 2.5).  As noted in Section 3.2, most stations 

were phosphorus-limited over most months, and this was especially true for 

mine-exposed stations.   

Throughout most of MU1, trophic conditions were almost always oligotrophic or ultra-oligotrophic 

in tributaries and the Fording River (Table 3.1).  Sporadic occurrences of meso-eutrophic to 

hyper-eutrophic conditions occurred, based on phosphorus concentrations; however, there were 

no consistent patterns.  The exception was in LCO Dry Creek, where shifts from oligotrophic to 

either mesotrophic or meso-eutrophic conditions were observed (Table 3.1).  Mining was initiated 

in the upper reaches of the LCO Dry Creek watershed in 2015 after the LCO Phase II project 

received regulatory approval, so water quality in LCO Dry Creek has been reflecting increasing 

mining influence (including increasing nitrate concentrations) since that time (Minnow 2020b), 

resulting in a shift from a nitrogen-limited condition to the current phosphorus-limited condition. 

Within MU2, Line Creek stations were most often oligotrophic to ultra-oligotrophic, with few 

occurrences of elevated trophic classification (Table 3.2).  At stations downstream from the AWTF 

(LC_WLC), conditions were more consistently oligotrophic, but have shifted to being classified 

more frequently as ultra-oligotrophic in 2018 and 2019 (Table 3.2).   

Trophic classifications within MU3 were most frequently oligotrophic within the tributaries; 

however, mesotrophic and eutrophic conditions also occurred (Table 3.2).  Within the Elk River 

(reference and mine-influenced), trophic conditions were either ultra-oligotrophic or oligotrophic, 

although trophic classifications were higher early in the growing season (i.e., June and July; 

Table 3.2).  As phosphorus appears to be naturally elevated in three tributaries that flow into the 

Elk River, (e.g., Wolf, Willow, and Wade creeks), periods of localized increased productivity may 

occur when conditions permit.  However, phosphorus concentrations remained low in the Elk 

River downstream from GHO tributaries (Appendix Figure B.14). 

As within MU3, trophic classifications among direct tributaries of the Elk River in MU4 were most 

often oligotrophic (Table 3.3).  Conditions in Balmer and Fennelon creeks, which had co-limited 

TN:TP ratios, were more frequently mesotrophic, with meso-eutrophic and eutrophic conditions 

also occurring over the 2013 to 2019 period (Table 3.3).  Downstream from these tributaries in 



Table 3.3: Growing Season Trophic Status and Limiting Nutrients, Management Units 4, 5, and 6, Elk Valley, 2013 to 2019
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Elk T EV_HC6 Harmer Creek - - - P P P P P P P P P P - P C P - - - - - - - - - - - -
M CM_MC1 Michel Creek E258175 - C C C - C C C - C P P - C P C C N C P P C P C C P P P
T CM_AG1 Andy Good Creek - - - - - - - - - - - - - P - - - - - - - - - - - - - - -
M EV_ER4 Elk River 0200027 - P P P P P P P P P P P P P P P P P P P P P P P P P P P
T EV_DC1 Dry Creek E298590 - P P P P P P P P P P P - P P P - P P P - P P P - P P P
T EV_HC1 Harmer Creek E102682 - P P P P P P P P P P P P P P P P P P P P P P P P P P P
T EV_GV1 Grave Creek - - - P P P P P P P P P P - P P P - - - - - - - - - - - -
D EV_SM1 Six Mile Creek E102681 - C N C - C P P - P P P - N P P - C P N - P C C - P P P
T EV_BLM2 Balmer Creek E298592 - N - - - - - - - C C C - C C C - P P C - P P C - P P C
T EV_FC1 Fennelon Creek E298591 - - C P N C - C C C - - - - P C - P - C - P P P - C C C
D EV_GC2 Goddard Creek E208043 - P P P P P P C P P P P - P P P - P P P - P P P P P P P
T EV_OC1 Otto Creek E102679 - P C C P P P N P P C P - C P P - P P C - P C N - P P P
M EV_ER2 Elk River 0200111 - C P P - P P P - P P P - P P P - P P P - P P P - P P P
T CM_PC2 Pengelly Creek E298733 - P P - - P - - P P - - - P - - - P - - P P - - P P P -
D CM_CCPD Corbin Creek E206438 - P P P - P P P P P P P P P P P P P P P P P P P P P P P
D CM_SPD Corbin Creek E102488 - P P P - P P P - P P P - P P P - P P P P P P P P P P P
T CM_CC1 Corbin Creek 0200209 - P P P - P P P P P P P P P P P P P P P P P P P P P P P
M CM_MC2 Michel Creek E258937 - P P P - P P P P P P P P P P P P P P P P P P P P P P P
T CM_MCTM Michel Creek - - P P P - P P P - P P P - P - - - - - - - - - - - - - -
M EV_MC3 Michel Creek 0200203 - P P P N C C P P P P P P P P P P P P P P P P P C C P P
T EV_EC1 Erickson Creek 0200097 - P P P P P P P P P P P - P P P - P P P - P P P - P P P
D EV_SP1 South Pit Creek E296311 - P P P - P P P - P P P - P P P - P P P - P P P - P P P
D EV_MG1 Milligan Pond E208057 - P P P - P P P - P P P - P P P - C P P - P C P - P P P
D EV_GT1 Gate Creek E206231 - P P P P P - P P P P P - P P P - P P P - P P P - P P P
D EV_BC1 Bodie Creek E102685 - P P P P P P P P P P P - P P P - P P - - P P P - P P P
M EV_MC2 Michel Creek E300091 - - - - - - - - P P P P P P P P P P P P P P P P P P P P
D EV_AQ6 Aqueduct Creek E302170 - - - - - - - - - - - - - C P C - C C C - P C C - P C P
T EV_AQ1 Aqueduct Creek E210369 - - C C N N C C N N P P - C - - - - - - - - - - - - - -
T EV_SPR2 Spring Creek E298594 - - - - P P P P P P P P - P P P - P P P - P P P - P P P
M EV_ER1 Elk River 0200393 - C P P P P P P P P P P P P P P P P P P P P P P P P P P
M RG_ELKFERNIE Elk River - - - P P C N P P P P P P P P P P P P P P P P P P P P P P
M RG_ELKORES Elk River E294912 - - P P C P P P P P P P P P P P P P P P P P P P P P P P
M RG_ELKMOUTH Elk River - - - P P C P P P P P P P P P P P P P P P P P P P P P P P
M RG_WARDB Kootenay River - - - C C N N C P C C C P P P C P N N P C N C P C N P P C
M RG_KERRRD Koocanusa Reservoir E300095 - - - - - - - - P P P P P P P P P P P P C P P P P P P P
M RG_DSELK Koocanusa Reservoir E300230 - - P P P P P P P P P P P P P P P P P P P P P P P P P P
M RG_GRASMERE Koocanusa Reservoir E300092 - - P P P P P P P P P P P P P P P P P P P P P P P P P P
M RG_USGOLD Koocanusa Reservoir E300093 - - - - - - - - P P P P P P P P P P P P P P P P P P P P
M RG_BORDER Koocanusa Reservoir E300094 - - P P P P P P P P P P P P P P P P P P P P P P P P P P

Shading indicates ultra-oligotrophic (<0.004 mg/L Total P).

Shading indicates oligotrophic (0.004 to 0.010 mg/L Total P or <0.1 mg/L Total N).

Shading indicates mesotrophic (0.010 to 0.020 mg/L Total P or 0.1 to 0.5 mg/L Total N).

Shading indicates meso-eutrophic (0.020 to 0.035 mg/L Total P).

Shading indicates eutrophic (0.035 to 0.10 mg/L Total P or >0.5 mg/L Total N).

Shading indicates hyper-eutrophic (>0.10 mg/L Total P).
Notes: "-" = no data; D = decant; M = main stem; T = tributary; N = nitrogen limited (Total N:P <7); P = phosphorus limited (Total N:P > 15); C = co-limited by nitrogen and phosphorus (Total N:P between 7 and 15). For co-limitation, the smaller trophic status was reported.
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the Elk River (EV_ER2), conditions were usually ultra-oligotrophic to oligotrophic, however higher 

trophic classifications were present during some months (Table 3.3).  Stations in the vicinity of 

CMO were frequently classified as ultra-oligotrophic, while stations in the vicinity of EVO were 

more frequently oligotrophic and mesotrophic (Table 3.3).   

Within the Elk River in MU5, a consistent pattern of trophic classification shift was evident over 

the growing season.  Trophic classifications would be elevated in the early growing season, 

associated with freshet, with June conditions typically ranging from mesotrophic to 

hyper-eutrophic (Table 3.3).  Trophic classification decreased as the growing season progressed, 

with September conditions being oligotrophic or ultra-oligotrophic (Table 3.3).  Similar to MU5, 

trophic classification at stations in MU6 was usually higher early in the growing season compared 

to later in the season; however, the highest trophic classification observed in MU6 was 

mesotrophic (Table 3.3). 

Within the Elk Valley watershed, the trophic classifications were most often considered 

oligotrophic or ultra-oligotrophic.  Certain areas did have higher trophic classifications, including 

LCO Dry Creek, Wolf Creek, Willow Creek, Balmer Creek, Fennelon Creek, Spring Creek, ranging 

from mesotrophic to hyper-eutrophic.  These areas also had TN:TP ratios within or closer to the 

co-limited range (7 to 15), and therefore may be more sensitive to changes in 

nutrient concentrations.   

In summary, trophic classifications estimated from concentrations of the most limiting nutrient 

were usually oligotrophic or ultra-oligotrophic throughout the watershed 

(meaning low productivity).  Estimated trophic classifications were higher (i.e., mesotrophic 

or eutrophic) in 50% or more of the growing season months of the past three years at 9 of 

116 stations (8%; Lake Mountain, LCO Dry, Willow, Wade, Balmer, Fennelon, Erickson, and 

Spring creeks, as well as Elk River downstream from Fording River), and in occasional months at 

other stations.  Trophic conditions in the mainstem Fording and Elk Rivers downstream from the 

tributaries listed above were similar to upstream, indicating the tributaries had no apparent 

influence on trophic status of the mainstem9. 

3.4 Comparisons to Normal Ranges 

Using the 2013 to 2019 reference station data set, normal ranges (i.e., background conditions) 

were calculated for the growing season (see Section 2.3).  For all parameters (i.e., nitrate, nitrite, 

total ammonia, TKN, total phosphorus, orthophosphate, TSS, and turbidity), normal ranges were 

calculated for each month as the 97.5th percentile (after outliers were removed; 

 
9 EV_ER4 in the Elk River downstream from the Fording River was the only mainstem station with mesotrophic or 
higher productivity indicated 50% or more of growing season months of the past 3 years. 
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Appendix Figure A.3; Appendix Table A.2).  In addition, given the relationship observed between 

TSS and turbidity with total phosphorus concentrations, a turbidity-adjusted total phosphorus 

normal range was also calculated.  Concentrations of parameters above the calculated normal 

range were considered to be associated with anthropogenic influences, although 2.5% of 

observations could be expected to be naturally greater than the upper limit, both at reference and 

mine-exposed stations.  The extent of increase at mine-exposed stations relative to the normal 

range was expressed as a normal range quotient (NRQ; Section 2.3.3). 

At mine-exposed stations within MU1, nitrate and nitrite were almost always above the normal 

range and ammonia and TKN were frequently above the normal range (Table 3.410).  The average 

NRQ for nitrate was 65 (Appendix Table B.4).  These parameters were not above the normal 

range at the LCO Dry Creek east tributary (LC_DCEF) or in Unnamed Creek (LC_UC; Table 3.4).  

Within LCO Dry Creek, nitrate concentrations were below the normal range during the 2013 to 

2016 period and increased to above the normal range in 2017, 2018, and 2019 

(Appendix Table B.4).  This increase in nitrate was associated with the LCO Phase II project.  

Orthophosphate concentrations at most MU1 stations were seldom above the normal range, while 

total phosphorus concentrations were above the normal range slightly more frequently based on 

un-adjusted and turbidity-adjusted values (at a frequency of 15% or less of samples; Table 3.4).  

Exceptions where total phosphorus was above the normal range were at station FR_NL1 

(although only four samples were collected during the growing season), at stations within LCO 

Dry Creek, where phosphorus is naturally elevated (average phosphorus NRQ of 2.1, 

concentrations of 0.02 to 0.04 mg/L; Appendix Tables B.3 and B.6), and at the Rail Loop 

Sediment Pond (GH_RLP) mostly in 2014 (Table 3.4, Appendix Tables B.3 and B.6).  

When factoring in the normal range of turbidity (i.e., to identify anthropogenic turbidity events, see 

Section 2.3), the same stations were above the normal range, but at a much lower frequency in 

LCO Dry Creek and at the Rail Loop Sediment Pond (Table 3.4).  Whereas elevated turbidity 

(above the background normal range) resulted in elevated phosphorus concentrations at FR_NL1 

and appeared to be mine-related.   

At Line Creek monitoring stations (MU2), nitrate concentrations were almost always above the 

normal range while nitrite concentrations were above the normal range less often, but still 

frequently (Table 3.5).  Nitrate concentrations were on average 46 times the normal range 

(Appendix Table B.4).  Ammonia and TKN were above the normal range in 50% or less of 

samples (Table 3.5).  For nitrite, ammonia, and TKN, there were fewer occurrences of values 

 
10 For comparison of normal range concentrations to guidelines, see Appendix Table A.2. 



Table 3.4: Frequency of Normal Range Exceedances for Monthly Means of Nutrients during the Growing Season in Management Unit 1, Elk Valley, 2013 to 2019

Turbidity-

adjusted a

Turbidity-adjusted 
Exceedance due to 

anthropogenic-

related Turbidity b

n % n % n % n % n % n % % % Jun Jul Aug Sep

M FR_UFR1 Fording River E216777 24 0% 20 0% 21 19% 24 4% 24 8% 24 8% 13% 0% 33% 14% 14% 0%
T FR_HC3 Henretta Creek E300096 20 20% 18 0% 18 6% 20 0% 20 0% 20 0% 5% 0% 0% 0% 17% 0%
T RG_CH1 Chauncey Creek E295214 28 0% 22 9% 23 9% 28 4% 28 0% 28 0% 7% 0% 14% 0% 0% 14%
T FR_HC2 Henretta Creek E216779 10 100% 10 20% 10 10% 10 10% 10 0% 10 10% 0% 0% 0% 0% 0% 0%
T FR_HC1 Henretta Creek E216778 27 100% 26 85% 27 48% 27 26% 27 0% 27 4% 4% 0% 17% 0% 0% 0%
M FR_FR1 Fording River 0200251 22 100% 22 55% 22 23% 22 23% 22 0% 22 0% 0% 0% 0% 0% 0% 0%
D FR_CC1 Clode Creek E102481 22 100% 22 100% 22 55% 21 48% 22 0% 22 0% 0% 0% 0% 0% 0% 0%
D FR_LMP1 Lake Mountain Creek E306924 8 100% 8 100% 8 63% 7 86% 8 13% 8 25% 0% 0% - 0% 0% 0%
D FR_EC1 Eagle Settling Pond E102480 13 100% 13 100% 13 46% 13 38% 13 0% 13 0% 8% 0% 0% 20% 0% 0%
D FR_LP1 Fording River E304835 7 100% 6 100% 7 57% 7 86% 7 0% 7 0% 0% 0% - 0% 0% 0%
D FR_NL1 Fording River E102476 4 100% 4 100% 4 100% 3 67% 4 75% 4 75% 75% 50% 50% 100% - 100%
D FR_SP1 Smith Pond E261897 21 43% 7 71% 20 35% 21 5% 21 0% 21 0% 0% 0% 0% 0% 0% 0%
M FR_FR2 Fording River 0200201 26 100% 26 100% 24 38% 26 46% 26 0% 26 15% 8% 0% 17% 0% 0% 14%
T FR_KC1 Kilmarnock Creek 0200252 22 100% 7 100% 22 14% 21 24% 22 0% 22 0% 0% 0% 0% 0% 0% 0%
D FR_SKP1 Kilmarnock Creek E208394 8 100% 8 100% 8 38% 8 25% 8 0% 8 0% 0% 0% 0% 0% 0% 0%
M GH_FR3 Fording River - 11 100% 11 100% 10 20% 10 0% 10 0% 10 10% 0% 0% 0% 0% 0% 0%
D FR_SKP2 Kilmarnock Creek E208395 3 100% 3 100% 3 33% 3 0% 3 0% 3 0% 0% 0% 0% 0% - -
D GH_SC1 Swift Creek E221329 16 100% 13 100% 15 27% 16 63% 16 19% 16 6% 13% 0% 100% 17% 0% 0%
M FR_FR4 Fording River 0200311 22 100% 22 95% 22 27% 22 45% 22 0% 22 9% 5% 0% 33% 0% 0% 0%
D GH_CC1 Cataract Creek E0200384 22 100% 13 100% 20 15% 21 33% 22 0% 22 0% 0% 0% 0% 0% 0% 0%
M FR_FRCP1 Fording River E300071 20 100% 20 100% 18 39% 20 60% 20 5% 20 0% 0% 0% 0% 0% 0% 0%
M FR_FRRD Fording River E300097 16 100% 14 93% 16 25% 14 29% 16 0% 16 0% 0% 0% 0% 0% 0% 0%
D GH_PC1 Porter Creek 0200385 23 100% 4 75% 21 14% 22 18% 22 0% 22 0% 5% 0% 0% 14% 0% 0%
M GH_PC2 Fording River - 15 100% 11 100% 12 17% 14 0% 14 0% 14 7% 0% 0% 0% 0% 0% 0%
M FR_FRABCH Fording River - 19 100% 13 100% 18 33% 19 32% 19 0% 19 5% 11% 0% 25% 0% 0% 20%
M FR_FR5 Fording River - 20 100% 16 100% 18 22% 20 25% 20 0% 20 5% 5% 0% 0% 17% 0% 0%
M LC_FRUS Fording River E295232 9 100% 8 88% 9 22% 9 11% 9 0% 9 11% 11% 0% - 0% 0% 20%
M LC_FRUSDC Fording River E288271 7 100% 7 100% 7 0% 7 0% 7 0% 7 14% 0% 0% - 0% 0% 0%
T LC_DC3 LCO Dry Creek E288273 26 69% 24 54% 24 29% 26 35% 26 100% 26 81% 96% 8% 80% 100% 100% 100%
T LC_DCEF Dry Creek East Tributary E288274 22 0% 21 0% 22 5% 22 0% 22 100% 22 50% 95% 0% 100% 86% 100% 100%
D LC_SPDC LCO Dry Creek E295211 20 65% 20 75% 19 74% 20 60% 20 25% 20 35% 10% 11% 0% 20% 0% 20%
T LC_DCDS LCO Dry Creek E295210 24 50% 23 70% 22 64% 24 46% 24 38% 24 50% 33% 9% 17% 17% 33% 67%
T LC_DC1 LCO Dry Creek E288270 27 44% 24 46% 26 35% 27 22% 27 70% 27 33% 33% 0% 0% 29% 57% 43%
M LC_FRDSDC Fording River E288272 27 100% 26 96% 25 20% 26 27% 27 0% 27 4% 4% 0% 0% 14% 0% 0%
M LC_FRB Fording River - 23 100% 22 95% 23 13% 23 22% 23 0% 23 4% 0% 0% 0% 0% 0% 0%
T LC_UC Unnamed Creek E295213 18 0% 18 0% 18 6% 18 0% 18 0% 18 0% 0% 0% - 0% 0% 0%
D GH_RLP Rail Loop Sed Pond E207437 19 95% 19 95% 19 89% 18 72% 18 28% 18 44% 39% 7% 50% 43% 20% 50%
D GH_GH1 Greenhills Creek E102709 24 100% 22 100% 23 30% 23 65% 23 0% 23 0% 0% 0% 0% 0% 0% 0%
T GH_GH2 Greenhills Creek E309911 10 100% 10 90% 10 40% 10 70% 10 0% 10 0% 0% 0% 0% 0% 0% 0%
M GH_FR1 Fording River 0200378 26 100% 25 100% 25 36% 25 40% 26 0% 26 4% 4% 0% 0% 14% 0% 0%

Normal range exceedance (< 5% of the samples screened).
Normal range exceedance (> 5% of the samples screened).
Normal range exceedance (> 20% of the samples screened).
Normal range exceedance (> 50% of the samples screened).

Note: "-" indicates no data available; D = decant; M = main stem; T = tributary.
a Phosphorus exceedance when monthly means were adjusted for concurrent turbidity; see methods text for details.
b Percentage of phosphorus exceedances when values exceeded the adjusted normal range and the monthly turbidity normal range for reference stations, suggesting the exceedance was due to an increase in turbidity due to anthropogenic influence.
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Table 3.5: Frequency of Normal Range Exceedances for Monthly Means of Nutrients during the Growing Season in Management Unit 2 and 3, Elk Valley, 2013 to 2019   

Turbidity-

adjusted a

Turbidity-adjusted 
Exceedance due to 

anthropogenic-

related Turbidity b

n % n % n % n % n % n % % % Jun Jul Aug Sep

T LC_GRCK Grace Creek E288275 22 0% 21 5% 22 9% 22 0% 22 0% 22 0% 0% 0% 0% 0% 0% 0%
T LC_LC1 Line Creek E216142 25 0% 21 10% 21 10% 23 4% 24 0% 24 0% 0% 0% 0% 0% 0% 0%
T LC_SLC South Line Creek E282149 24 0% 21 5% 21 19% 24 0% 24 0% 24 0% 8% 0% 67% 0% 0% 0%
M LC_LC6 Fording River 0200338 14 100% 12 100% 12 0% 12 0% 13 0% 13 8% 0% 0% 0% 0% 0% 0%
T LC_LC2 Line Creek 0200335 24 63% 21 0% 21 5% 22 5% 23 0% 23 0% 0% 0% 0% 0% 0% 0%
T LC_LC12 N Horseshoe Creek E223240 14 100% 6 50% 11 9% 12 8% 13 0% 13 0% 0% 0% 0% 0% 0% 0%
D LC_LC7 Line Creek E216144 22 55% 22 41% 22 36% 21 38% 22 0% 22 0% 0% 0% 0% 0% 0% 0%
D LC_LC7DSTF Line Creek E304613 5 40% 5 20% 5 20% 5 20% 5 0% 5 0% 0% 0% 0% 0% 0% 0%
D LC_SBPIN Line Creek E288269 - - - - - - - - - - - - - - - - - -
T LC_LCUSWLC Line Creek E293369 26 100% 17 6% 23 9% 25 32% 25 0% 25 0% 0% 0% 0% 0% 0% 0%
T LC_WLC West Line Creek E261958 27 100% 6 83% 23 17% 26 35% 27 0% 27 4% 4% 0% 0% 14% 0% 0%
T WL_WLCI_SP01 Line Creek E293371 16 - 9 - 11 - 11 - 11 - 14 - - 0% 100% 25% 25% 50%
T WL_LCI_SP02 Line Creek E293370 16 100% 11 82% 11 0% 11 45% 11 0% 14 21% 36% 0% 100% 25% 25% 25%
D WL_BFWB_OUT_SP2 Line Creek E291569 13 31% 11 100% 13 46% 13 31% 12 33% 13 38% 54% 0% 67% 67% 33% 50%
T LC_LC3 Line Creek 0200337 28 100% 16 69% 24 29% 27 26% 28 4% 28 7% 7% 0% 0% 0% 14% 14%
T WL_DCP_SP24 Line Creek - 15 100% 12 58% 14 43% 10 50% 10 0% 15 0% 67% 0% 67% 50% 0% 100%
T LC_LCDSSLCC Line Creek E297110 24 100% 18 61% 21 24% 24 38% 24 4% 24 0% 4% 0% 0% 0% 17% 0%
T LC_LC4 Line Creek 0200044 28 100% 20 60% 25 24% 27 41% 28 0% 28 7% 4% 0% 0% 14% 0% 0%
M LC_LC5 Fording River 0200028 28 100% 25 96% 26 23% 26 27% 27 0% 27 0% 0% 0% 0% 0% 0% 0%

Reference M GH_ER2 Elk River 0200389 26 0% 21 0% 23 22% 26 4% 26 0% 26 0% 0% 0% 0% 0% 0% 0%
T GH_BR_F BR-F Creek E287437 3 0% 1 0% 2 50% 3 33% 3 67% 3 0% 33% 0% 0% 100% - -
T GH_WOLF Wolf Creek - 17 6% 14 7% 15 13% 17 35% 17 100% 17 35% 59% 0% 25% 57% 67% 100%
T GH_WILLOW Willow Creek - 22 14% 19 11% 20 15% 21 24% 22 100% 22 55% 95% 0% 75% 100% 100% 100%
T GH_WADE Wade Creek E287433 18 44% 16 6% 17 12% 18 33% 18 89% 18 56% 39% 6% 33% 29% 75% 25%
T GH_COUGAR Cougar Creek E287432 4 25% 2 0% 2 0% 4 50% 4 50% 4 0% 0% 0% 0% 0% - -
T GH_NNC No Name Creek E305875 20 45% 16 6% 18 39% 20 35% 20 0% 20 10% 5% 0% 0% 0% 0% 25%
T GH_MC1 Mickelson Creek 0200388 22 36% 17 29% 20 30% 22 32% 22 59% 22 27% 41% 10% 0% 14% 67% 80%
T GH_LC2 Leask Creek - 23 100% 19 95% 23 39% 23 48% 23 30% 23 39% 17% 19% 0% 0% 17% 50%
T GH_LC1 Leask Creek E257796 12 100% 11 100% 12 42% 12 42% 12 0% 12 8% 8% 8% - 0% 0% 20%
T GH_ERSC4 Elk River Side Channel E305878 12 0% 12 8% 12 8% 12 0% 12 0% 12 8% 8% 0% - 25% 0% 0%
T GH_WC2 Wolfram Creek - 23 100% 16 100% 21 33% 20 50% 22 0% 22 23% 18% 20% 0% 0% 17% 50%
T GH_WC1 Wolfram Creek E257795 9 100% 9 100% 9 33% 7 57% 9 0% 9 22% 0% 0% - 0% 0% 0%
T GH_ER1A Elk River Side Channel E305876 20 50% 16 0% 19 21% 20 0% 20 0% 20 5% 0% 0% 0% 0% 0% 0%
D GH_TC2 Thompson Creek E207436 25 100% 24 100% 24 63% 24 63% 24 4% 24 8% 0% 0% 0% 0% 0% 0%
T GH_ERSC2 Elk River E305877 11 91% 10 40% 10 30% 11 18% 11 9% 11 0% 0% 0% 0% 0% 0% 0%
M GH_ERC Elk River E300090 20 60% 16 13% 17 24% 20 10% 20 0% 20 5% 0% 0% 0% 0% 0% 0%
M GH_ER1 Elk River E206661 27 44% 22 5% 23 17% 27 7% 27 0% 27 11% 0% 0% 0% 0% 0% 0%

Normal range exceedance (< 5% of the samples screened).
Normal range exceedance (> 5% of the samples screened).
Normal range exceedance (> 20% of the samples screened).
Normal range exceedance (> 50% of the samples screened).

Note: "-" indicates no data available; D = decant; M = main stem; T = tributary.
a Phosphorus exceedance when monthly means were adjusted for concurrent turbidity; see methods text for details.
b Percentage of phosphorus exceedances when values exceeded the adjusted normal range and the monthly turbidity normal range for reference stations, suggesting the exceedance was due to an increase in turbidity due to anthropogenic influence.
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above the normal range in the upper section of the watershed compared to the lower portion, with 

nitrate NRQs also being lower (averages of 21 and 54, in the upper and lower sections of the 

watershed respectively; Appendix Table B.4).  Orthophosphate concentrations were rarely above 

the normal range among MU2 stations, while certain stations were above the turbidity adjusted 

phosphorus normal range (WL_BFWB_OUT_SP24 and WL_DCP_SP24; Table 3.5).  

However, these values were not above the capped turbidity normal range, and therefore did not 

appear to be related to any anthropogenic influence (Table 3.5).   

Within MU3, nitrogen species were above the normal range for less than 50% of the samples 

among stations located in areas with less mine influence from GHO (i.e. BR-F Creek to 

Mickelson Creek; Table 3.5).  Orthophosphate concentrations were frequently above the normal 

range at stations GH_BR_F, GH_WOLF, GH_WILLOW, GH_WADE, GH_COUGAR, and 

GH_MC1 as were total phosphorus concentrations (both un-adjusted and turbidity-adjusted, but 

not above the turbidity cap indicating no anthropogenic influence; GH_WOLF, GH_WILLOW, 

GH_WADE; concentrations from 0.02 to 0.04 mg/L; Table 3.5, Appendix Table B.3), and 

suggesting this area may have naturally elevated phosphorus.  The average NRQs for 

orthophosphate and phosphorus were 2.8 and 2.0 (Appendix Tables B.5 and B.6), indicating the 

natural elevations were relatively minor. 

Tributaries subject to greater influence from GHO (Leask, Wolfram, and Thompson creeks) had 

nitrate and nitrite concentrations more frequently above the normal range (average nitrate NRQ 

of 170; Appendix Table B.3), with some increases also evident within the Elk River (Table 3.5).  

Ammonia and TKN were above the normal range less frequently (0% to 63% of samples; 

Table 3.5).  These tributaries also had few occurrences of orthophosphate and total phosphorus 

concentrations above the normal range, although there were several anthropogenic-related 

phosphorus concentrations above the normal range due to turbidity (Table 3.5).   

Nitrate concentrations at stations within MU4 were almost always above the normal range, 

although some stations had fewer (Fennelon Creek, Pengelly Creek, EV_MC3, Milligan Pond, 

Aqueduct Creek) or no (Six Mile Creek, Otto Creek) samples above the normal range (Table 3.6).  

As within other management units, nitrite concentrations were above the normal range less 

frequently at most stations, and even less so for ammonia and TKN (Table 3.6).  Among Elk River 

tributaries, the average nitrate NRQ was 8, for CMO stations along Michel Creek it was 32, and 

among EVO stations along Michel Creek it was 71 (Appendix Table B.4).  Orthophosphate and 

total phosphorus were almost always above the normal range at stations on Balmer Creek, 

Fennelon Creek, Erickson Creek, and Spring Creek (Table 3.6).  Total phosphorus was also 

greater than 0.02 mg/L in Balmer and Fennelon creeks (Appendix Table B.3), suggesting there 

are localized areas where phosphorus may be naturally elevated (average phosphorus NRQ of 



Table 3.6: Frequency of Normal Range Exceedances for Monthly Means of Nutrients during the Growing Season in Management Unit 4, 5, and 6, Elk Valley, 2013 to 2019   

Turbidity-

adjusted a

Turbidity-adjusted 
Exceedance due to 

anthropogenic-

related Turbidity b

n % n % n % n % n % n % % % Jun Jul Aug Sep

Elk T EV_HC6 Harmer Creek - 13 0% 11 0% 11 0% 13 8% 13 8% 13 8% 8% 0% 0% 0% 25% 0%
M CM_MC1 Michel Creek E258175 26 0% 21 5% 23 13% 24 0% 26 4% 26 12% 12% 4% 20% 29% 0% 0%
T CM_AG1 Andy Good Creek - 1 0% 0 - 0 - 1 0% 1 0% 1 0% 0% 0% 0% - - -
M EV_ER4 Elk River 0200027 27 100% 23 22% 24 25% 27 22% 27 0% 27 7% 4% 4% 0% 14% 0% 0%
T EV_DC1 Dry Creek E298590 23 100% 12 100% 22 32% 23 39% 23 0% 23 9% 13% 0% 0% 14% 0% 29%
T EV_HC1 Harmer Creek E102682 27 100% 18 22% 25 32% 27 15% 27 19% 27 15% 0% 0% 0% 0% 0% 0%
T EV_GV1 Grave Creek - 13 100% 11 0% 12 8% 13 15% 13 0% 13 8% 0% 0% 0% 0% 0% 0%
D EV_SM1 Six Mile Creek E102681 21 0% 21 0% 21 14% 21 14% 21 5% 21 19% 10% 6% - 14% 14% 0%
T EV_BLM2 Balmer Creek E298592 16 100% 16 0% 16 13% 16 13% 16 100% 16 100% 94% 19% - 100% 80% 100%
T EV_FC1 Fennelon Creek E298591 21 38% 15 7% 19 26% 21 38% 21 100% 21 76% 67% 10% 0% 50% 100% 71%
D EV_GC2 Goddard Creek E208043 24 100% 16 94% 24 17% 24 38% 24 13% 24 17% 8% 14% 0% 0% 14% 14%
T EV_OC1 Otto Creek E102679 23 0% 15 33% 23 48% 23 48% 23 0% 23 39% 9% 12% 0% 0% 14% 14%
M EV_ER2 Elk River 0200111 21 100% 21 19% 21 14% 21 19% 21 0% 21 19% 14% 10% - 14% 0% 29%
T CM_PC2 Pengelly Creek E298733 14 36% 9 11% 11 18% 12 17% 14 0% 14 7% 7% 0% 0% 0% 50% -
D CM_CCPD Corbin Creek E206438 28 100% 25 100% 27 52% 26 46% 28 0% 28 0% 0% 0% 0% 0% 0% 0%
D CM_SPD Corbin Creek E102488 26 100% 26 100% 25 100% 23 65% 25 0% 25 4% 4% 5% 25% 0% 0% 0%
T CM_CC1 Corbin Creek 0200209 28 100% 27 100% 28 96% 26 58% 28 0% 28 4% 4% 4% 14% 0% 0% 0%
M CM_MC2 Michel Creek E258937 28 100% 26 100% 28 46% 26 42% 28 0% 28 11% 11% 0% 29% 0% 0% 14%
T CM_MCTM Michel Creek - 10 100% 10 30% 10 0% 10 0% 7 0% 10 0% 0% 0% - 0% 0% 0%
M EV_MC3 Michel Creek 0200203 27 37% 23 22% 26 31% 27 15% 27 11% 27 11% 7% 4% 17% 0% 14% 0%
T EV_EC1 Erickson Creek 0200097 23 100% 3 100% 21 5% 22 9% 23 100% 23 35% 91% 0% 100% 86% 100% 86%
D EV_SP1 South Pit Creek E296311 21 100% 15 100% 21 14% 21 29% 21 0% 21 5% 10% 0% - 14% 14% 0%
D EV_MG1 Milligan Pond E208057 21 29% 3 100% 21 43% 21 71% 21 14% 21 57% 33% 0% - 43% 29% 29%
D EV_GT1 Gate Creek E206231 24 100% 20 100% 24 50% 21 29% 24 4% 24 13% 0% 0% 0% 0% 0% 0%
D EV_BC1 Bodie Creek E102685 24 100% 23 100% 24 92% 22 18% 24 0% 24 4% 0% 0% 0% 0% 0% 0%
M EV_MC2 Michel Creek E300091 20 100% 16 69% 19 47% 20 45% 20 0% 20 0% 0% 0% 0% 0% 0% 0%
D EV_AQ6 Aqueduct Creek E302170 12 8% 12 17% 12 17% 12 8% 12 0% 12 17% 0% 0% - 0% 0% 0%
T EV_AQ1 Aqueduct Creek E210369 11 18% 9 22% 11 27% 11 45% 11 27% 11 73% 9% 14% 0% 0% 33% 0%
T EV_SPR2 Spring Creek E298594 22 100% 12 17% 22 27% 22 23% 22 100% 22 45% 95% 0% 100% 100% 100% 86%
M EV_ER1 Elk River 0200393 27 100% 24 42% 23 9% 27 22% 27 0% 27 15% 7% 7% 0% 14% 0% 14%
M RG_ELKFERNIE Elk River - 26 100% 26 65% 25 24% 26 31% 26 0% 26 8% 8% 0% 17% 17% 0% 0%
M RG_ELKORES Elk River E294912 26 100% 26 77% 25 24% 26 27% 26 0% 26 15% 0% 0% 0% 0% 0% 0%
M RG_ELKMOUTH Elk River - 26 100% 25 52% 24 17% 26 23% 26 0% 26 8% 0% 0% 0% 0% 0% 0%
M RG_WARDB Kootenay River - 26 0% 20 0% 22 9% 26 0% 26 0% 26 15% 0% 0% 0% 0% 0% 0%
M RG_KERRRD Koocanusa Reservoir E300095 20 0% 20 5% 20 15% 20 0% 20 0% 20 0% 0% 0% 0% 0% 0% 0%
M RG_DSELK Koocanusa Reservoir E300230 26 46% 25 32% 26 27% 26 4% 26 4% 26 0% 0% 0% 0% 0% 0% 0%
M RG_GRASMERE Koocanusa Reservoir E300092 26 50% 26 42% 26 27% 26 0% 26 0% 26 0% 0% 0% 0% 0% 0% 0%
M RG_USGOLD Koocanusa Reservoir E300093 20 70% 20 55% 20 35% 20 5% 20 0% 20 5% 0% 0% 0% 0% 0% 0%
M RG_BORDER Koocanusa Reservoir E300094 26 58% 26 46% 26 27% 26 4% 26 0% 26 0% 0% 0% 0% 0% 0% 0%

Normal range exceedance (< 5% of the samples screened).
Normal range exceedance (> 5% of the samples screened).
Normal range exceedance (> 20% of the samples screened).
Normal range exceedance (> 50% of the samples screened).

Note: "-" indicates no data available; D = decant; M = main stem; T = tributary.
a Phosphorus exceedance when monthly means were adjusted for concurrent turbidity; see methods text for details.
b Percentage of phosphorus exceedances when values exceeded the adjusted normal range and the monthly turbidity normal range for reference stations, suggesting the exceedance was due to an increase in turbidity due to anthropogenic influence.

Exposure 
Status

Stream 
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Teck Water 
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1.6 among stations; Appendix Table B.6).  Tributaries of the Elk River adjacent to EVO (Six Mile, 

Balmer, Fennelon, Goddard, and Otto creeks) had 6 to 19% of samples above the turbidity normal 

range cap, indicating there were anthropogenic-related events increasing turbidity at 

these locations. 

Nitrate concentrations at Elk River stations within MU5 were always above the normal range, 

while 42% to 77% of nitrite concentrations were above the normal range (Table 3.6).  The average 

nitrate NRQ for these stations was 7.1 (Appendix Table B.4).  Ammonia and TKN concentrations 

were above the normal range in 9% to 31% of samples (Table 3.6).  Orthophosphate and turbidity 

adjusted total phosphorus concentrations were very rarely above the normal range (Table 3.6).   

Within MU6, stations downstream from, but closer to, the Elk River confluence 

(DSELK and Grasmere) had approximately 50% of samples above the normal range for nitrate.  

At stations further downstream (Gold Creek and Border), 58% to 70% of samples were above the 

normal range (Table 3.6).  The average nitrate NRQ among these stations was 1.3 

(Appendix Table B.4), indicating the increase above reference conditions was minimal.  A lower 

proportion of nitrite concentrations (compared to nitrate) were above the normal range at stations 

downstream of the Elk River confluence (32% to 55% of samples; Table 3.6).  The proportion of 

samples above the normal range for ammonia was consistent among downstream samples 

(25% to 35%); however, upstream areas within the Kootenay River and reservoir were also above 

the normal range for ammonia (9% to 15%; Table 3.6).  There were very few concentrations 

above the normal range for TKN, orthophosphate, or total phosphorus (Table 3.6). 

Nitrate (and often also nitrite) concentrations were above the reference area normal range in 50% 

or more of samples collected at 81 of 103 mine-exposed stations (79%) during the growing 

seasons of 2013 through 2019.  Total phosphorus and orthophosphate concentrations were 

above the upper limit of monthly reference area normal ranges in 50% or more of samples 

collected at nine mine-exposed tributary stations (i.e., LCO Dry, Wolf, Willow, Wade, Mickelson, 

Balmer, Fennelon, Erickson, and Spring creeks), as well as at two decants (i.e., FR_NL1 

and GH_RLP) during the growing season (i.e., 11% of all mine-exposed stations).  These results 

indicate widespread influence of mining and other anthropogenic activities on nitrogen levels in 

the watershed, but much less influence on phosphorus concentrations.  Elevated phosphorus 

concentrations at LCO Dry, Wolf, Willow, and Wade creeks appear to be natural because they 

were observed when mining disturbances were absent or minimal.  

3.5 Temporal Trends 

Temporal trends were assessed for total nitrogen, total phosphorus, and TN:TP ratios at all 

stations to determine if concentrations or ratios were increasing over time.   



Minnow Environmental Inc. Teck 
Project 207202.0011 Elk Valley Nutrient Evaluation 

 November 2020 | 44 

At MU1 reference stations, concentrations of total nitrogen and total phosphorus, as well as 

TN:TP ratios have been consistent year to year (Table 3.7).  The only exceptions where a 

significant difference was observed was for FR_UFR1 and FR_HC3, where 2013 total nitrogen 

results were significantly lower than all other years.  This resulted in corresponding significant 

increases in TN:TP ratios for most years relative to 2013 (Table 3.7).  Total nitrogen 

concentrations have decreased significantly at several stations in the upper Fording 

(FR_HC2, FR_HC1, FR_FR1; Table 3.7), although concentrations have generally been low 

(< 10 mg/L; Appendix Figure B.7).  Conversely, decants associated with Clode Pond (FR_CC1) 

and Lake Mountain Creek (FR_LMP1) have had significant increases in total nitrogen 

concentrations in recent years and have also had a significant decrease in total phosphorus 

concentrations, resulting in increasing TN:TP ratios (Table 3.7). 

Monitoring stations within LCO Dry Creek that have been influenced by recent mining activity 

(LC_DC3, LC_SPDC, LC_DCDS, and LC_DC1) have seen significant increases in total nitrogen 

concentrations starting in 2017, and a corresponding significant increase in TN:TP ratios 

(Table 3.7).  Several GHO stations within MU1 have had total phosphorus concentrations 

significantly decreasing, including GH_GH1, GH_GH2, and GH_FR1 (Table 3.7).  

These decreases, tied with several significant increases in total nitrogen concentrations, have 

resulted in significant increases in TN:TP ratios as well (Table 3.7). 

No trends were evident among MU2 reference stations for total nitrogen, total phosphorus, or 

TN:TP ratios (Table 3.8).  Within Line Creek, several stations had years with significantly lower 

total nitrogen concentrations relative to other years; however, consistent significant decreases 

were limited to LC_WLC, WL_WLC_SP01, and LC_LC5, which each had significantly lower total 

nitrogen concentrations in 2018 and 2019 (Table 3.8).  Total phosphorus concentrations 

decreased significantly over the 2016 to 2019 period at stations WL_WLC_SP01, WL_LCI_SP02, 

LW_BFWB_OUT_SP21, and WL_DCP_SP24, resulting in significant increases in TN:TP ratios 

(Table 3.8).   

Total nitrogen concentrations have been increasing gradually at the Elk River reference station 

GH_ER2 (MU3), with concentrations measured in 2017, 2018, and 2019 significantly greater than 

those measured in 2013 (Table 3.8).  However, nitrate concentrations at GH_ER2 were 

consistently below the normal range (Appendix Table B.4).  At decant and tributary stations, total 

nitrogen has significantly increased, including stations GH_NNC, GH_LC1, GH_WC2, and 

GH_WC1; Table 3.8, Appendix Figure B.13).  Total phosphorus concentrations have decreased 

at stations GH_WOLF, GH_WILLOW, GH_LC2, GH_WC1, and GH_TC2 (Table 3.8, 

Appendix Figure B.14).  These increases in total nitrogen and decreases in total phosphorus 



DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

FR_UFR1 6 <0.001 b (0.10) 43 50 48 54 63 75 B A A A A A A
FR_HC3 5 <0.001 b (0.25) - 28 23 19 39 29 C - AB AB B A AB
RG_CH1 6 0.208 ns ns ns ns ns ns ns - - - - - - -
FR_HC2 2 <0.001 b (5.8) -28 -35 - - - - A B B - - - -
FR_HC1 6 <0.001 b (6.7) -24 -26 -37 -30 -37 -45 A B B BC BC BC C
FR_FR1 6 <0.001 b (4.9) -29 -30 -47 -19 -48 -49 A ABC BC C AB C C
FR_CC1 6 <0.001 b (32) -8.8 11 135 87 105 132 C C C A B AB AB

FR_LMP1 2 <0.001 - - - - b (1.4) 150 1,069 - - - - C B A
FR_EC1 5 <0.001 b (30) -2.2 -50 -47 -18 -2.3 - A A C BC ABC AB -
FR_LP1 2 0.859 - - - - ns ns ns - - - - - - -
FR_NL1 - - - - - - - - - - - - - - - -
FR_SP1 6 <0.001 b (0.25) 1.8 -23 -16 42 22 112 B B B B AB AB A
FR_FR2 6 0.001 b (8.9) -11 5.6 23 27 13 16 AB B AB A A AB AB
FR_KC1 6 <0.001 b (73) -8.1 -20 -23 -17 -21 -24 A AB BC BC BC BC C

FR_SKP1 - - - - - - - - - - - - - - - -
GH_FR3 2 0.208 ns ns ns - - - - - - - - - - -
FR_SKP2 - - - - - - - - - - - - - - - -
GH_SC1 3 0.002 - - - b (23) -10 -27 -6.0 - - - A A B A
FR_FR4 5 0.331 ns ns ns ns ns ns - - - - - - - -
GH_CC1 6 <0.001 b (32) 5.8 2.1 -2.3 -11 -8.2 -13 AB A AB BC D CD D

FR_FRCP1 4 0.095 - - ns ns ns ns ns - - - - - - -
FR_FRRD 4 0.896 - - ns ns ns ns ns - - - - - - -
GH_PC1 6 0.061 ns ns ns ns ns ns ns - - - - - - -
GH_PC2 3 0.024 b (20) 1.7 -16 - - -28 - AB A AB - - B -

FR_FRABCH 4 0.059 - - ns ns ns ns ns - - - - - - -
FR_FR5 5 0.026 b (17) 5.0 -11 -7.3 -6.0 -16 - AB A AB AB AB B -

LC_FRUS 1 0.026 - b (13) -11 - - - - - A A - - - -
LC_FRUSDC 2 0.008 b (12) 1.9 -14 - - - - A A B - - - -

LC_DC3 6 <0.001 b (0.32) -3.5 9.7 82 910 4,161 5,341 D D CD C B A A
LC_DCEF 6 0.057 ns ns ns ns ns ns ns - - - - - - -
LC_SPDC 4 <0.001 - - b (0.29) 53 944 4,425 5,621 - - C C B A A
LC_DCDS 5 <0.001 - b (0.23) 3.8 74 1,119 5,232 6,635 - C C C B A A
LC_DC1 6 <0.001 b (0.17) 11 -20 33 491 2,400 3,751 C C C C B A A

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Parameter
Annual Variationa

Table 3.7: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Unit 1, 2013 to 2019

Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) b,c

Reference

Mine-exposed

Total Nitrogen

Pairwise Contrasts between Yearsc

StationStatus

*Bold
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DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Parameter
Annual Variationa

Table 3.7: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Unit 1, 2013 to 2019

Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) b,c Pairwise Contrasts between Yearsc

StationStatus

LC_FRDSDC 6 0.100 ns ns ns ns ns ns ns - - - - - - -
LC_FRB 6 <0.001 b (12) 3.2 -6.5 -8.1 1.0 -10 -12 AB A AB AB A B B
LC_UC 5 0.084 - ns ns ns ns ns ns - - - - - - -

GH_RLP 4 <0.001 b (3.3) 37 19 -1.8 - - 99 B AB B B - - A
GH_GH1 6 <0.001 b (4.1) -5.3 -14 29 61 74 20 CDE DE E BC AB A CD
GH_GH2 2 <0.001 - - - - b (7.0) -4.9 -27 - - - - A A B
GH_FR1 6 0.038 b (11) 2.9 -6.2 -3.4 -1.8 -6.4 -11 AB A AB AB AB AB B
FR_UFR1 6 0.033 b (0.0069) 9.4 -40 -20 -0.26 -28 -18 AB A B AB AB AB AB
FR_HC3 5 0.118 ns - ns ns ns ns ns - - - - - - -
RG_CH1 6 0.260 ns ns ns ns ns ns ns - - - - - - -
FR_HC2 2 0.044 b (0.0018) 15 -36 - - - - A A A - - - -
FR_HC1 6 0.660 ns ns ns ns ns ns ns - - - - - - -
FR_FR1 6 0.073 ns ns ns ns ns ns ns - - - - - - -
FR_CC1 6 <0.001 b (0.0046) -42 -43 -67 -23 -69 -68 A AB AB B AB B B

FR_LMP1 2 0.017 - - - - b (0.022) -39 -51 - - - - A AB B
FR_EC1 5 0.304 ns ns ns ns ns ns - - - - - - - -
FR_LP1 2 <0.001 - - - - b (0.015) -54 -73 - - - - A B B
FR_NL1 - - - - - - - - - - - - - - - -
FR_SP1 6 0.042 b (0.0011) -24 -5.3 -21 176 75 16 A A A A A A A
FR_FR2 6 0.020 b (0.0085) -46 -67 -41 -45 -67 -52 A AB B AB AB B AB
FR_KC1 6 0.097 ns ns ns ns ns ns ns - - - - - - -

FR_SKP1 - - - - - - - - - - - - - - - -
GH_FR3 2 0.818 ns ns ns - - - - - - - - - - -
FR_SKP2 - - - - - - - - - - - - - - - -
GH_SC1 3 0.071 - - - ns ns ns ns - - - - - - -
FR_FR4 5 0.149 ns ns ns ns ns ns - - - - - - - -
GH_CC1 6 0.040 b (0.0024) 4.0 -25 21 32 15 5.9 AB AB B AB A AB AB

FR_FRCP1 4 0.056 - - ns ns ns ns ns - - - - - - -
FR_FRRD 4 0.009 - - b (0.0047) 3.8 30 -16 -42 - - AB AB A AB B
GH_PC1 6 0.017 b (0.0055) 1.1 -13 -4.5 -7.0 -18 -34 A A AB AB AB AB B
GH_PC2 3 0.727 ns ns ns - - ns - - - - - - - -

FR_FRABCH 4 0.556 - - ns ns ns ns ns - - - - - - -

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Mine-exposed

Reference

Total Phosphorus

Mine-exposedTotal Nitrogen

*Bold
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DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Parameter
Annual Variationa

Table 3.7: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Unit 1, 2013 to 2019

Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) b,c Pairwise Contrasts between Yearsc

StationStatus

FR_FR5 5 0.431 ns ns ns ns ns ns - - - - - - - -
LC_FRUS 1 <0.001 - b (0.0032) -40 - - - - - A B - - - -

LC_FRUSDC 2 0.205 ns ns ns - - - - - - - - - - -
LC_DC3 6 0.005 b (0.0039) 1.7 -5.8 1.7 4.6 -24 -12 A A AB A A B AB

LC_DCEF 6 0.498 ns ns ns ns ns ns ns - - - - - - -
LC_SPDC 4 0.024 - - b (0.035) -22 -18 -40 -32 - - A AB AB B AB
LC_DCDS 5 0.057 - ns ns ns ns ns ns - - - - - - -
LC_DC1 6 0.001 b (0.019) 15 -12 -12 -22 -32 -28 AB A ABC ABC ABC C BC

LC_FRDSDC 6 0.108 ns ns ns ns ns ns ns - - - - - - -
LC_FRB 6 0.019 b (0.0048) -4.5 -53 -20 -47 -13 -53 A A A A A A A
LC_UC 5 <0.001 - b (0.0057) -87 -80 -53 -61 -100 - A B B AB AB AB

GH_RLP 4 0.002 b (0.026) 189 -26 27 - - -69 AB A B AB - - B
GH_GH1 6 <0.001 b (0.023) -54 -73 -62 -72 -74 -83 A B BC B BC BC C
GH_GH2 2 <0.001 - - - - b (0.010) -20 -48 - - - - A A B
GH_FR1 6 0.001 b (0.0087) -14 -64 -30 -56 -42 -58 A AB C ABC BC ABC BC
FR_UFR1 6 <0.001 b (16) 28 137 81 55 130 119 C BC A AB AB A A
FR_HC3 5 <0.001 b (80) - 86 54 56 114 56 B - A AB AB A AB
RG_CH1 6 0.005 b (30) 42 57 64 -0.58 69 52 AB AB AB AB B A AB
FR_HC2 2 0.023 b (1976) -37 -25 - - - - A B AB - - - -
FR_HC1 6 0.022 b (2492) -50 -20 -44 -44 -23 -42 A B AB AB AB AB AB
FR_FR1 6 0.212 ns ns ns ns ns ns ns - - - - - - -
FR_CC1 6 <0.001 b (7461) 10 54 335 97 383 317 B B B A B A A

FR_LMP1 2 <0.001 - - - - b (69) 351 2,113 - - - - C B A
FR_EC1 5 0.122 ns ns ns ns ns ns - - - - - - - -
FR_LP1 2 <0.001 - - - - b (319) 94 263 - - - - B B A
FR_NL1 - - - - - - - - - - - - - - - -
FR_SP1 6 0.013 b (103) 17 -14 -4.0 -19 29 126 AB AB B AB B AB A
FR_FR2 6 0.003 b (1474) 13 133 67 99 144 77 C BC AB ABC ABC A ABC
FR_KC1 6 0.989 ns ns ns ns ns ns ns - - - - - - -

FR_SKP1 - - - - - - - - - - - - - - - -
GH_FR3 2 0.911 ns ns ns - - - - - - - - - - -
FR_SKP2 - - - - - - - - - - - - - - - -

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.
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DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Parameter
Annual Variationa

Table 3.7: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Unit 1, 2013 to 2019

Magnitude of Difference (MOD)b and Significance (bolded) from Base Year (b) b,c Pairwise Contrasts between Yearsc

StationStatus

GH_SC1 3 0.005 - - - b (4741) -18 -55 17 - - - A AB B A

FR_FR4 5 0.231 ns ns ns ns ns ns - - - - - - - -

GH_CC1 6 0.008 b (12389) 3.9 21 -11 -21 -16 -18 AB AB A AB B B AB

FR_FRCP1 4 0.114 - - ns ns ns ns ns - - - - - - -

FR_FRRD 4 0.050 - - b (4736) -17 -29 10 38 - - AB AB B AB A

GH_PC1 6 0.010 b (401) 21 60 38 43 81 82 B AB AB AB AB A A

GH_PC2 3 0.982 ns ns ns - - ns - - - - - - - -

FR_FRABCH 4 0.371 - - ns ns ns ns ns - - - - - - -

FR_FR5 5 0.723 ns ns ns ns ns ns - - - - - - - -

LC_FRUS 1 0.021 - b (2997) 34 - - - - - B A - - - -

LC_FRUSDC 2 0.536 ns ns ns - - - - - - - - - - -

LC_DC3 6 <0.001 b (8.0) -5.4 20 81 924 6,373 6,428 C C C C B A A

LC_DCEF 6 0.151 ns ns ns ns ns ns ns - - - - - - -

LC_SPDC 4 <0.001 - - b (8.6) 91 1,277 8,487 8,586 - - D C B A A

LC_DCDS 5 <0.001 - b (7.1) 10 108 1,373 9,357 9,938 - C C C B A A

LC_DC1 6 <0.001 b (9.1) -1.3 -5.1 52 739 3,991 5,889 C C C C B A A

LC_FRDSDC 6 0.120 ns ns ns ns ns ns ns - - - - - - -

LC_FRB 6 0.105 ns ns ns ns ns ns ns - - - - - - -

LC_UC 5 0.012 - b (28) 88 78 44 86 120 - B A AB AB AB A

GH_RLP 4 <0.001 b (127) -52 63 -22 - - 538 B B AB B - - A

GH_GH1 6 <0.001 b (182) 115 236 243 499 653 583 D C BC BC AB A AB

GH_GH2 2 0.107 - - - - ns ns ns - - - - - - -

GH_FR1 6 <0.001 b (1123) 25 198 59 191 100 164 C BC A ABC A ABC AB

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.
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Table 3.8: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Units 2 and 3, 2013 to 2019

DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

LC_GRCK 6 0.199 ns ns ns ns ns ns ns - - - - - - -

LC_LC1 6 0.178 ns ns ns ns ns ns ns - - - - - - -

LC_SLC 6 0.204 ns ns ns ns ns ns ns - - - - - - -

LC_LC6 3 0.294 ns ns ns ns - - - - - - - - - -

LC_LC2 6 0.009 b (0.43) -6.7 8.3 -25 0.35 -8.5 -4.9 A AB A B A AB AB

LC_LC12 1 0.157 ns ns - - - - - - - - - - - -

LC_LC7 6 <0.001 b (0.67) -43 -58 5.1 -38 -34 32 AB BC C AB ABC ABC A

LC_LC7DSTF - - - - - - - - - - - - - - - -

LC_LCUSWLC 6 0.041 b (13) 10 13 14 25 11 -7.4 AB AB AB AB A AB B

LC_WLC 6 <0.001 b (24) 4.9 0.25 -5.0 -12 -19 -33 AB A AB AB BC C D

WL_WLCI_SP01 3 <0.001 - - - b (23) -6.0 -13 -30 - - - A AB B C

WL_LCI_SP02 3 <0.001 - - - b (17) 8.7 -2.5 -24 - - - A A A B

WL_BFWB_OUT_SP21 3 0.002 - - - b (0.17) 50 287 31 - - - B B A B

LC_LC3 6 <0.001 b (16) 3.8 3.5 -11 -2.0 -5.6 -36 A A A A A A B

WL_DCP_SP24 2 0.035 - - - b (10) 21 17 - - - - B A AB -

LC_LCDSSLCC 5 <0.001 - b (8.5) 21 14 27 20 -14 - BC AB AB A AB C

LC_LC4 6 <0.001 b (7.8) 10 2.6 1.4 9.5 4.5 -27 A A A A A A B

LC_LC5 6 <0.001 b (10) -4.4 -11 -11 -8.3 -14 -20 A AB ABC ABC AB BC C

LC_GRCK 6 0.327 ns ns ns ns ns ns ns - - - - - - -

LC_LC1 6 0.598 ns ns ns ns ns ns ns - - - - - - -

LC_SLC 6 0.398 ns ns ns ns ns ns ns - - - - - - -

LC_LC6 3 0.004 b (0.0042) -56 -79 -67 - - - A AB B B - - -

LC_LC2 6 0.784 ns ns ns ns ns ns ns - - - - - - -

LC_LC12 1 0.046 b (0.0051) 13 - - - - - A A - - - - -

LC_LC7 6 <0.001 b (0.0070) -13 -69 -26 -27 -51 -61 A AB C AB AB ABC BC

LC_LC7DSTF - - - - - - - - - - - - - - - -

LC_LCUSWLC 6 0.015 b (0.0038) 6.1 -5.3 13 39 -9.6 -17 AB AB AB AB A B B

LC_WLC 6 0.337 ns ns ns ns ns ns ns - - - - - - -

WL_WLCI_SP01 3 <0.001 - - - b (0.056) -88 -89 -93 - - - A B BC C

WL_LCI_SP02 3 <0.001 - - - b (0.064) -93 -95 -96 - - - A B B B

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.
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Table 3.8: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Units 2 and 3, 2013 to 2019

DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Management 
Unit

Station
Annual Variationa Magnitude of Difference (MOD)b and Significance (bolded) from Base Year 

(b) b,c Pairwise Contrasts between Yearsc

Parameter Status

WL_BFWB_OUT_SP21 3 <0.001 - - - b (0.039) -49 -69 -79 - - - A B BC C

LC_LC3 6 <0.001 b (0.0043) 32 -25 66 47 -8.2 -13 ABC ABC C A AB BC BC

WL_DCP_SP24 3 0.003 - - - b (0.0048) -11 -42 -48 - - - A AB BC C

LC_LCDSSLCC 5 0.141 - ns ns ns ns ns ns - - - - - - -

LC_LC4 6 0.002 b (0.0048) -2.4 40 25 31 -8.4 -37 AB AB A A A AB B

LC_LC5 6 0.113 ns ns ns ns ns ns ns - - - - - - -

LC_GRCK 6 0.022 b (16) 13 -0.020 -22 12 24 43 AB AB AB B AB AB A

LC_LC1 6 0.481 ns ns ns ns ns ns ns - - - - - - -

LC_SLC 6 0.181 ns ns ns ns ns ns ns - - - - - - -

LC_LC6 3 0.096 ns ns ns ns - - - - - - - - - -

LC_LC2 6 0.914 ns ns ns ns ns ns ns - - - - - - -

LC_LC12 1 0.035 b (2030) -23 - - - - - A A - - - - -

LC_LC7 6 <0.001 b (115) -51 -12 14 -28 -1.4 160 B B B B B B A

LC_LC7DSTF - - - - - - - - - - - - - - - -

LC_LCUSWLC 6 0.075 ns ns ns ns ns ns ns - - - - - - -

LC_WLC 6 <0.001 b (4193) 6.5 8.8 -3.9 -19 -10 -19 AB A A AB B AB B

WL_WLCI_SP01 3 <0.001 - - - b (1044) 213 255 256 - - - B A A A

WL_LCI_SP02 3 <0.001 - - - b (907) 385 468 378 - - - B A A A

WL_BFWB_OUT_SP21 3 <0.001 - - - b (4.7) 174 1,287 546 - - - C B A A

LC_LC3 6 <0.001 b (3738) 0.25 37 -41 -27 19 -21 ABC ABC A C BC AB ABC

WL_DCP_SP24 2 0.001 - - - b (2381) 11 121 - - - - B B A -

LC_LCDSSLCC 5 <0.001 - b (2166) 79 20 43 105 36 - C AB C ABC A BC

LC_LC4 6 0.061 ns ns ns ns ns ns ns - - - - - - -

LC_LC5 6 0.355 ns ns ns ns ns ns ns - - - - - - -

Reference GH_ER2 6 0.016 b (0.11) 28 20 29 40 38 42 B AB AB AB A A A

GH_BR_F - - - - - - - - - - - - - - - -

GH_WOLF 3 <0.001 b (0.51) - - -24 - -51 -32 A - - AB - C B

GH_WILLOW 5 0.971 ns ns ns ns - ns ns - - - - - - -

GH_WADE 4 0.019 b (0.66) 8.5 -33 -15 -28 - - AB A B AB AB - -

GH_COUGAR - - - - - - - - - - - - - - - -

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.
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Table 3.8: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Units 2 and 3, 2013 to 2019

DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Management 
Unit

Station
Annual Variationa Magnitude of Difference (MOD)b and Significance (bolded) from Base Year 

(b) b,c Pairwise Contrasts between Yearsc

Parameter Status

GH_NNC 5 <0.001 - b (0.21) 21 83 377 312 394 - C BC B A A A

GH_MC1 6 <0.001 b (0.45) -20 954 495 0.13 -24 -34 B B A A B B B

GH_LC2 6 <0.001 b (40) -15 -34 -40 -15 54 7.8 ABC BC C C BC A AB

GH_LC1 3 <0.001 - - - b (20) 67 145 18 - - - C AB A BC

GH_ERSC4 3 0.741 - - - ns ns ns ns - - - - - - -

GH_WC2 6 <0.001 b (20) 46 13 23 164 163 188 B B B B A A A

GH_WC1 2 <0.001 - - - b (23) - 105 156 - - - B - A A

GH_ER1A 4 0.510 - - ns ns ns ns ns - - - - - - -

GH_TC2 6 <0.001 b (13) -7.0 -29 -25 -19 -0.30 -6.8 A AB C BC ABC A A

GH_ERSC2 - - - - - - - - - - - - - - - -

GH_ERC 4 0.005 - - b (0.40) 11 2.0 13 47 - - B AB B AB A

GH_ER1 6 <0.001 b (0.30) 3.9 28 46 30 58 93 C C BC B BC AB A

Reference GH_ER2 6 0.367 ns ns ns ns ns ns ns - - - - - - -

GH_BR_F - - - - - - - - - - - - - - - -

GH_WOLF 3 0.002 b (0.037) - - -51 - -19 -61 A - - B - AB B

GH_WILLOW 5 <0.001 b (0.037) -21 -35 -40 - -37 -50 A AB BC BC - BC C

GH_WADE 4 0.011 b (0.049) -37 -49 -51 -72 - - A AB AB AB B - -

GH_COUGAR - - - - - - - - - - - - - - - -

GH_NNC 5 0.007 - b (0.0066) -17 49 5.9 28 -32 - AB AB A AB A B

GH_MC1 6 <0.001 b (0.027) -37 38 -58 -52 -39 -48 AB AB A B B AB B

GH_LC2 6 <0.001 b (0.023) 66 264 -27 -58 -56 -81 BC AB A BC CD CD D

GH_LC1 3 0.046 - - - b (0.0062) 18 22 -34 - - - A A A A

GH_ERSC4 3 0.044 - - - b (0.0050) -4.6 108 -31 - - - AB AB A B

GH_WC2 6 <0.001 b (0.0092) 107 189 -8.4 -52 88 -61 ABC AB A ABC BC AB C

GH_WC1 2 0.001 - - - b (0.0090) - 0.23 -58 - - - A - A B

GH_ER1A 4 0.090 - - ns ns ns ns ns - - - - - - -

GH_TC2 6 0.007 b (0.0093) -0.73 -9.1 6.7 0.89 -14 -38 A A AB A A AB B

GH_ERSC2 - - - - - - - - - - - - - - - -

GH_ERC 4 0.388 - - ns ns ns ns ns - - - - - - -

GH_ER1 6 0.840 ns ns ns ns ns ns ns - - - - - - -

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.
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Table 3.8: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Units 2 and 3, 2013 to 2019

DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Management 
Unit

Station
Annual Variationa Magnitude of Difference (MOD)b and Significance (bolded) from Base Year 

(b) b,c Pairwise Contrasts between Yearsc

Parameter Status

Reference GH_ER2 6 0.018 b (25) 1.2 93 35 56 31 65 AB B A AB AB AB AB

GH_BR_F - - - - - - - - - - - - - - - -

GH_WOLF 3 0.004 b (14) - - 62 - -27 76 AB - - A - B A

GH_WILLOW 5 0.002 b (11) 16 63 51 - 40 92 C BC AB ABC - ABC A

GH_WADE 4 0.015 b (13) 91 50 71 162 - - B AB AB AB A - -

GH_COUGAR - - - - - - - - - - - - - - - -

GH_NNC 5 <0.001 - b (36) 56 11 280 198 527 - C C C AB B A

GH_MC1 6 <0.001 b (16) 31 1,010 1,360 108 24 31 B B A A B B B

GH_LC2 6 <0.001 b (1824) -47 -68 -21 92 275 470 BC C C BC AB A A

GH_LC1 3 0.049 - - - b (3171) 41 135 100 - - - A A A A

GH_ERSC4 3 0.003 - - - b (33) 18 -42 20 - - - AB A B A

GH_WC2 6 <0.001 b (2138) -29 -38 38 384 102 719 BC BC C BC AB ABC A

GH_WC1 2 <0.001 - - - b (2427) - 186 546 - - - C - B A

GH_ER1A 4 0.068 - - ns ns ns ns ns - - - - - - -

GH_TC2 6 <0.001 b (1412) -1.7 -17 -29 -20 26 51 ABC ABC BC C BC AB A

GH_ERSC2 - - - - - - - - - - - - - - - -

GH_ERC 4 0.008 - - b (113) -10 -14 -26 44 - - AB AB B B A

GH_ER1 6 <0.001 b (66) -3.9 105 74 60 81 157 B B A AB AB AB A

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.
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resulted in numerous stations within MU3 having significantly increasing TN:TP ratios, indicating 

further phosphorus limitation within this area. 

Among reference stations in MU4, there were no significant changes for total nitrogen or total 

phosphorus (Table 3.9).  However, slight decreases in TP and increases in TN resulted in a 

significant increase in the TN:TP ratio at CM_MC1 in 2018 and 2019 relative to 2013 (Table 3.9).   

In mine-influenced tributaries of the Elk River within MU4 (Harmer Creek, Six Mile Creek, 

Fennelon Creek, Goddard Creek), significant decreases in total nitrogen and total phosphorus 

were observed relative to 2013; with concentrations mostly stable since 2014 (Table 3.9).  

The result has been no overall change in TN:TP ratios over time (Table 3.9).   

In the vicinity of CMO, total nitrogen concentrations have significantly increased relative to 2013 

at CM_CCPD, CM_SPD, CM_CC1, and CM_MC2.  However, there appears to have been a peak 

around 2016/2017 (Table 3.9, Appendix Figure B.16).  Decreases in total phosphorus 

concentrations were also observed at CM_CCPD, SC_SPD, and CM_CC1, resulting in significant 

increases in TN:TP ratios (Table 3.9).   

Among mine-influenced tributaries in the vicinity of EVO along Michel Creek, there were both 

significant increases (EV_EC1, EV_GT1, EV_SPR2) and decreases (EV_SP1, EV_MG1, 

EV_BC1) for total nitrogen, while total phosphorus concentrations have decreased at most 

stations (Table 3.9).  However, TN:TP ratios were only significantly increasing at stations 

EV_EC1, EV_GT1, and EV_SPR2 (i.e., locations where total nitrogen increased; Table 3.9). 

A small but significant increase in total nitrogen concentrations was observed in the Elk River at 

station RG_ELKFERNIE, but no change was observed at other stations in MU5 (Table 3.9).  

Total phosphorus concentrations were significantly lower than the baseline year at 

RG_ELKFERNIE and RG_ELKORES (Table 3.9).  The resulting TN:TP ratios have been 

increasing at all stations within MU5, with significant increases observed at RG_ELKFERNIE and 

RG_ELKORES (Table 3.9).  Within MU6, total nitrogen concentrations have been stable, with the 

exception of RG_WARDB in 2017 and 2018 (Table 3.9).  Total phosphorus and TN:TP ratios 

have fluctuated at all stations by year, with lower total phosphorus concentrations resulting in 

higher TN:TP ratios (sometimes significant, Table 3.9).   

Overall, while total nitrogen and total phosphorus concentrations were stable at many monitoring 

locations within the Elk Valley, there were a number of stations in each management unit where 

total nitrogen concentrations were increasing and/or total phosphorus concentrations 

were decreasing.  When either of these occurred, the corresponding result was that the TN:TP 

ratio would increase, moving the ratio farther into the phosphorus limited range.  Trends analysis 

suggests mining did not cause increases in total phosphorus at locations within the Elk Valley.



Table 3.9: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Units 4, 5, and 6, 2013 to 2019

DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

EV_HC6 2 0.099 - ns ns ns - - - - - - - - - -
CM_MC1 6 0.003 b (0.083) 9.5 19 -13 41 45 16 AB AB AB B A A AB
CM_AG1 - - - - - - - - - - - - - - - -
EV_ER4 6 0.030 b (3.3) -6.7 -12 -8.9 -10 -11 -8.9 A AB B AB AB B AB
EV_DC1 6 0.390 ns ns ns ns ns ns ns - - - - - - -
EV_HC1 6 <0.001 b (1.2) -2.7 -8.6 -11 -15 -19 -16 A AB ABC BCD CD D CD
EV_GV1 2 0.144 - ns ns ns - - - - - - - - - -
EV_SM1 6 0.006 b (0.21) 8.0 -16 -23 -2.0 -0.63 -42 A A AB AB A A B
EV_BLM2 4 0.297 - - ns ns ns ns ns - - - - - - -
EV_FC1 5 <0.001 - b (0.34) -1.5 -37 -0.79 -27 -44 - AB AB BC A ABC C
EV_GC2 6 <0.001 b (2.4) -26 -32 -34 -28 -37 -37 A B B B B B B
EV_OC1 6 0.055 ns ns ns ns ns ns ns - - - - - - -
EV_ER2 6 0.700 ns ns ns ns ns ns ns - - - - - - -
CM_PC2 - - - - - - - - - - - - - - - -

CM_CCPD 6 <0.001 b (6.6) -0.77 -0.39 21 55 37 19 D D D BC A AB C
CM_SPD 6 <0.001 b (6.3) 79 89 133 131 80 27 B A A A A A B
CM_CC1 6 <0.001 b (4.9) 13 23 71 88 65 25 C BC B A A A B
CM_MC2 6 <0.001 b (2.0) 3.0 16 55 88 75 35 D CD CD AB A AB BC

CM_MCTM 2 0.387 ns ns ns - - - - - - - - - - -
EV_MC3 6 <0.001 b (0.30) 0.86 4.8 47 65 42 15 B B B AB A AB AB
EV_EC1 6 <0.001 b (10) 5.0 10 29 31 36 39 D CD C B B AB A
EV_SP1 6 <0.001 b (7.7) -17 -32 -38 -36 -42 -48 A AB BC CD C CD D
EV_MG1 6 <0.001 b (0.84) -30 -53 -48 -33 -54 -62 A AB BC BC AB BC C
EV_GT1 6 <0.001 b (18) -30 78 76 38 15 3.0 BC C A A AB B B
EV_BC1 6 <0.001 b (68) 1.5 -44 -52 -51 -68 -68 A A B B B C C
EV_MC2 4 <0.001 - - b (2.9) 5.2 -8.3 -7.1 -44 - - A A A A B
EV_AQ6 3 0.004 - - - b (0.15) 158 23 35 - - - B A B AB
EV_AQ1 3 0.012 b (0.42) 24 -46 -63 - - - AB A AB B - - -

EV_SPR2 5 <0.001 - b (0.78) 62 80 72 68 85 - B A A A A A
EV_HC6 2 0.361 - ns ns ns - - - - - - - - - -
CM_MC1 6 0.022 b (0.0083) 8.4 -22 -36 7.9 -12 -44 A A A A A A A
CM_AG1 - - - - - - - - - - - - - - - -

Mine-exposed EV_ER4 6 0.159 ns ns ns ns ns ns ns - - - - - - -

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.

Management 
Unit

Total Nitrogen

Parameter Status

Total Phosphorus

4

Station
Annual Variationa Magnitude of Difference (MOD)b and Significance (bolded) from Base Year 

(b) b,c Pairwise Contrasts between Yearsc

Mine-exposed

Reference

Reference
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Table 3.9: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Units 4, 5, and 6, 2013 to 2019

DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Management 
Unit

Parameter Status Station
Annual Variationa Magnitude of Difference (MOD)b and Significance (bolded) from Base Year 

(b) b,c Pairwise Contrasts between Yearsc

EV_DC1 6 0.034 b (0.0055) 21 -6.1 -17 -12 20 -22 A A A A A A A
EV_HC1 6 0.396 ns ns ns ns ns ns ns - - - - - - -
EV_GV1 2 0.216 - ns ns ns - - - - - - - - - -
EV_SM1 6 0.004 b (0.022) -36 -57 -50 -37 -54 -67 A AB B AB AB AB B
EV_BLM2 4 0.076 - - ns ns ns ns ns - - - - - - -
EV_FC1 5 0.001 - b (0.054) -43 -57 -28 -65 -57 - A ABC BC AB C BC
EV_GC2 6 <0.001 b (0.030) -9.4 -58 -68 -54 -56 -53 A A B B B B B
EV_OC1 6 0.034 b (0.0068) 118 71 55 67 0 28 A A A A A A A
EV_ER2 6 0.206 ns ns ns ns ns ns ns - - - - - - -
CM_PC2 1 0.341 ns - - - - - ns - - - - - - -

CM_CCPD 6 <0.001 b (0.0052) 3.4 -35 -25 -11 -41 -48 A A BC ABC AB C C
CM_SPD 6 <0.001 b (0.013) -37 -70 -68 -75 -75 -75 A AB BC BC C C C
CM_CC1 6 0.003 b (0.0058) -35 -54 -46 -43 -64 -65 A AB AB AB AB B B
CM_MC2 6 0.004 b (0.0086) 0.25 -34 -42 14 -48 -34 AB AB AB AB A B AB

CM_MCTM 2 0.926 ns ns ns - - - - - - - - - - -
EV_MC3 6 0.203 ns ns ns ns ns ns ns - - - - - - -
EV_EC1 6 <0.001 b (0.014) 3.4 -20 -28 -26 -45 -67 AB A ABC CD BCD D E
EV_SP1 6 0.016 b (0.0057) -19 -65 -62 -46 -49 -74 A AB AB AB AB AB B
EV_MG1 6 <0.001 b (0.034) -20 -54 -55 -50 -52 -59 A AB BC BC BC BC C
EV_GT1 6 <0.001 b (0.019) 42 -63 -70 -62 -79 -69 A A B B B B B
EV_BC1 6 <0.001 b (0.0085) 20 -21 -62 -24 -63 -61 A A A B A B B
EV_MC2 4 0.018 - - b (0.012) -13 -29 -43 -45 - - A AB AB AB B
EV_AQ6 3 0.020 - - - b (0.0098) 5.6 -38 6.7 - - - AB A B A
EV_AQ1 3 0.003 b (0.034) 158 -34 -64 - - - AB A B B - - -

EV_SPR2 5 0.033 - b (0.016) -16 -24 -21 -33 -25 - A AB AB AB B AB
EV_HC6 2 0.012 - b (31) 54 7.2 - - - - B A AB - - -
CM_MC1 6 0.001 b (10) 22 50 33 39 122 109 C BC ABC ABC ABC A AB
CM_AG1 - - - - - - - - - - - - - - - -
EV_ER4 6 0.016 b (467) -12 54 63 59 33 62 A A A A A A A
EV_DC1 6 0.964 ns ns ns ns ns ns ns - - - - - - -
EV_HC1 6 0.334 ns ns ns ns ns ns ns - - - - - - -
EV_GV1 2 0.124 - ns ns ns - - - - - - - - - -
EV_SM1 6 0.021 b (9.8) 57 89 48 49 107 66 B AB A AB AB A AB

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.
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Table 3.9: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Units 4, 5, and 6, 2013 to 2019

DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Management 
Unit

Parameter Status Station
Annual Variationa Magnitude of Difference (MOD)b and Significance (bolded) from Base Year 

(b) b,c Pairwise Contrasts between Yearsc

EV_BLM2 4 0.046 - - b (10) 3.5 10 11 59 - - A A A A A
EV_FC1 5 0.012 - b (6.7) 74 31 22 89 21 - B AB AB AB A AB
EV_GC2 6 <0.001 b (82) -18 59 96 54 48 79 BC C AB A AB ABC AB
EV_OC1 6 0.078 ns ns ns ns ns ns ns - - - - - - -
EV_ER2 6 0.380 ns ns ns ns ns ns ns - - - - - - -
CM_PC2 - - - - - - - - - - - - - - - -

CM_CCPD 6 <0.001 b (1273) 21 57 62 87 167 139 D CD BC BC AB A AB
CM_SPD 6 <0.001 b (615) 128 407 470 569 501 284 C B A A A A AB
CM_CC1 6 <0.001 b (1098) 43 99 138 168 229 114 C BC AB AB A A AB
CM_MC2 6 <0.001 b (262) 7.1 101 161 135 235 178 B B AB A A A A

CM_MCTM 2 0.813 ns ns ns - - - - - - - - - - -
EV_MC3 6 <0.001 b (31) -31 13 36 51 93 13 BC C ABC AB AB A ABC
EV_EC1 6 <0.001 b (770) 1.4 38 77 76 146 321 D D CD BC BC B A
EV_SP1 6 0.775 ns ns ns ns ns ns ns - - - - - - -
EV_MG1 6 0.408 ns ns ns ns ns ns ns - - - - - - -
EV_GT1 6 <0.001 b (962) -52 403 498 335 503 403 B B A A A A A
EV_BC1 6 0.032 b (8622) -4.3 -26 14 -41 2.3 -21 AB AB AB A B AB AB
EV_MC2 4 0.511 - - ns ns ns ns ns - - - - - - -
EV_AQ6 3 0.033 - - - b (15) 136 88 23 - - - B A AB AB
EV_AQ1 3 0.021 b (13) -52 -23 -4.6 - - - A A A A - - -

EV_SPR2 5 <0.001 - b (53) 84 122 111 133 132 - B A A A A A
EV_ER1 6 0.058 ns ns ns ns ns ns ns - - - - - - -

RG_ELKFERNIE 5 <0.001 - b (1.68) -2.3 0.64 5.7 16 14 - C C BC ABC A AB
RG_ELKORES 6 0.668 ns ns ns ns ns ns ns - - - - - - -

RG_ELKMOUTH 6 0.155 ns ns ns ns ns ns ns - - - - - - -
EV_ER1 6 0.183 ns ns ns ns ns ns ns - - - - - - -

RG_ELKFERNIE 5 <0.001 - b (0.019) -45 -49 -50 -61 -75 - A AB AB AB B B
RG_ELKORES 6 <0.001 b (0.028) -60 -74 -60 -52 -61 -81 A ABC BC ABC AB ABC C

RG_ELKMOUTH 6 0.159 ns ns ns ns ns ns ns - - - - - - -
EV_ER1 6 0.015 b (201) 0.43 100 72 89 112 114 A A A A A A A

RG_ELKFERNIE 5 <0.001 - b (101) 84 96 128 166 380 - C BC BC ABC AB A
RG_ELKORES 6 <0.001 b (68) 130 296 123 115 171 398 B AB A AB AB A A

RG_ELKMOUTH 6 0.042 b (166) -10 61 -12 8.5 25 83 A A A A A A A

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.
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Table 3.9: Temporal Changes in Nitrogen, Phosphorus, and TN:TP ratios, Management Units 4, 5, and 6, 2013 to 2019

DF P-Value 2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Management 
Unit

Parameter Status Station
Annual Variationa Magnitude of Difference (MOD)b and Significance (bolded) from Base Year 

(b) b,c Pairwise Contrasts between Yearsc

Reference RG_WARDB 5 <0.001 - b (0.23) -9.6 -12 -21 -25 -1.0 - A AB AB B B A

RG_KERRRD 4 0.413 - - ns ns ns ns ns - - - - - - -

RG_DSELK 5 0.220 - ns ns ns ns ns ns - - - - - - -

RG_GRASMERE 5 0.082 - ns ns ns ns ns ns - - - - - - -

RG_USGOLD 4 0.052 - - ns ns ns ns ns - - - - - - -

RG_BORDER 5 0.010 - b (0.34) 7.5 -12 -10 -0.32 -2.0 - AB A B B AB AB

Reference RG_WARDB 5 0.024 - b (0.017) -18 -14 -11 -4.8 -42 - A AB AB AB A B

RG_KERRRD 4 0.007 - - b (0.0049) 21 74 98 -1.5 - - B AB AB A B

RG_DSELK 5 <0.001 - b (0.012) -60 -49 6.0 11 -65 - A B AB A A B

RG_GRASMERE 5 <0.001 - b (0.010) -52 -36 0.46 -3.0 -58 - A BC ABC A AB C

RG_USGOLD 4 <0.001 - - b (0.0050) -0.010 72 91 -35 - - AB AB A A B

RG_BORDER 5 <0.001 - b (0.0076) -39 -30 -4.3 -3.9 -63 - A AB A A A B

Reference RG_WARDB 5 <0.001 - b (15) 8.4 0.43 -13 -22 72 - B B B B B A

RG_KERRRD 4 <0.001 - - b (45) -28 -49 -58 -7.9 - - A AB B B A

RG_DSELK 5 <0.001 - b (30) 173 77 23 2.2 360 - C AB BC BC C A

RG_GRASMERE 5 <0.001 - b (35) 138 54 12 18 148 - B A AB B B A

RG_USGOLD 4 <0.001 - - b (79) -15 -44 -52 48 - - AB ABC BC C A

RG_BORDER 5 <0.001 - b (45) 79 26 1.3 3.3 176 - C AB BC C C A

P-value < 0.05 (annual variation).

> 20% Decrease in concentration.

> 33% Decrease in concentration.

> 43% Decrease in concentration.

> 50% Decrease in concentration.

> 25% Increase in concentration.

> 50% Increase in concentration.

> 75% Increase in concentration.

> 100% Increase in concentration.

        Significant increase or decrease from base year (b).

Significantly less than all historical years (or 2018).

Significantly greater than all historical years (or 2018).
Notes: "-" = no available data or analysis not conducted due to >90% of the station data being below the Laboratory Reporting Limit (LRL). ns = years when the  ANOVA is not significant suggesting no significant differences among years.
a The presence of annual variation was determined by a significant Year term (α = 0.05) using an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the base year divided by the concentration in the base year × 100. Base year raw concentrations in brackets.
c Significance between each year determined using all pairwise comparisons with Tukey correction.
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4 NUTRIENT – BIOLOGICAL RELATIONSHIPS IN ELK 

VALLEY 

4.1 Background 

Primary production (i.e., the formation of organic matter from inorganic sources of carbon 

through photosynthesis) is an important source of energy in streams, and is also known as 

autochthonous energy.  Additional stream energy comes from sources from outside of the system, 

such as leaves and other debris that fall or wash in from the surrounding landscape.  When an 

aquatic ecosystem creates more energy than it uses, it is considered autotrophic.  By comparison, 

streams that use more energy than they create are considered heterotrophic (Allan and 

Castillo 2007, Tank et al. 2010).  Both autotrophic processes and heterotrophic processes are 

influenced by the availability of nitrogen and phosphorus (Dodds and Smith 2016).   

Generally, the expected pattern for nutrient effects on productivity is that initial increases in 

nutrient concentrations above background levels have positive effects on biological productivity 

(e.g., increased production and species diversity; CCME 2016).  However, further nutrient 

enrichment stimulates primary and secondary production to nuisance levels that affect aesthetics, 

dissolved oxygen dynamics, and biological communities (CCME 2016).  Therefore, nutrient 

enrichment can affect biological endpoints in either positive or negative directions, depending on 

the degree of nutrient enrichment. 

Biological responses can be assessed using measurement endpoints associated with primary 

production (e.g., periphyton chlorophyll-a and AFDM) and/or endpoints associated with 

secondary production (e.g., benthic invertebrate abundance or other community metrics; 

CCME 2016).  For this study, correlations and plots were prepared to evaluate potential 

relationships between aqueous nutrient concentrations and both periphyton and benthic 

invertebrate endpoints reported in various studies completed in the Elk Valley since 2012.  

Information from the scientific literature has also been summarized and evaluated.   

4.2 Nutrient - Biological Correlations 

4.2.1 Total and Inorganic Nitrogen Concentrations 

Significant correlations (p<0.05) were observed between total and inorganic nitrogen 

concentrations versus most periphyton and benthic invertebrate endpoints (Tables 4.1 to 4.3; 

Appendix Figures C.1 to C.3; Appendix Tables C.1, C.3, C.5).  Nitrate represented most of the 

inorganic nitrogen observed among samples, whereas total nitrogen was mainly a combination of 

nitrate and organic nitrogen (the latter indicated as Kjeldahl nitrogen concentrations minus 

ammonia concentrations; Appendix Figures B.25 to B.36).



Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

r 0.262 0.207 0.260 0.186 -0.144 -0.0375 0.0488 0.113

p-value 0.023 0.015 0.024 0.029 0.253 0.662 0.679 0.282

r 0.396 0.288 0.388 0.277 -0.167 0.133 -0.0970 0.226
p-value <0.001 0.001 0.001 0.001 0.183 0.125 0.411 0.031

P-Value < 0.05

r < -0.6 or r > 0.6

Notes: Nutrient concentrations at the laboratory reporting limit (LRL) were replacted with values at the LRL.

Table 4.1: Spearman Rank Correlations Between Aqueous Nutrient Concentrations (Total and Inorganic) and 
Periphyton Endpoints, 2012 to 2015 

Inorganic Nitrogen 
(mg/L)

Total Phosphorus 
(mg/L)

Orthophosphate
 (mg/L)

Ash Free Dry Mass 
(g)

Chlorophyll-a 
(g/m²)

Variable Statistic

Total Nitrogen
 (mg/L)
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Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

r 0.123 0.141 0.131 0.124 -0.190 0.0562 0.118 0.113

p-value 0.285 0.073 0.248 0.115 0.094 0.477 0.307 0.154

r 0.111 0.175 0.113 0.172 0.0569 0.126 0.264 0.130

p-value 0.085 <0.001 0.079 <0.001 0.42 0.008 <0.001 0.018

r -0.209 -0.136 -0.217 -0.156 0.187 0.0857 0.0840 0.116

p-value 0.001 0.004 0.001 0.001 0.008 0.072 0.195 0.035

r -0.154 -0.0914 -0.165 -0.109 0.185 0.0621 -0.0261 0.0714

p-value 0.017 0.054 0.01 0.021 0.008 0.192 0.688 0.197

r -0.566 -0.455 -0.552 -0.444 0.222 -0.123 0.0243 0.00201

p-value <0.001 <0.001 <0.001 <0.001 0.001 0.009 0.708 0.971

r -0.530 -0.487 -0.523 -0.474 0.240 0.00270 0.188 0.220

p-value <0.001 <0.001 <0.001 <0.001 0.001 0.955 0.004 <0.001

r -0.355 -0.264 -0.343 -0.266 -0.0218 0.0220 -0.0253 0.0846

p-value <0.001 <0.001 <0.001 <0.001 0.758 0.644 0.697 0.126

r -0.283 -0.230 -0.293 -0.229 0.279 0.161 0.351 0.333

p-value <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001

r 0.228 0.176 0.238 0.182 -0.129 -0.115 -0.167 -0.200

p-value <0.001 <0.001 <0.001 <0.001 0.066 0.016 0.009 <0.001

r 0.169 0.141 0.151 0.128 -0.00299 0.0401 -0.192 -0.180

p-value 0.008 0.003 0.019 0.007 0.966 0.4 0.003 0.001

r -0.353 -0.257 -0.339 -0.258 -0.0419 -0.00885 -0.0246 0.0808

p-value <0.001 <0.001 <0.001 <0.001 0.553 0.853 0.704 0.144

P-Value < 0.05.

r < -0.6 or r >0.6.

Notes: Nutrient concentrations at the laboratory reporting limit (LRL) were replacted with values at the LRL.

K&S % EPT

Table 4.2: Spearman Rank Correlations Between Aqueous Nutrient Concentrations (Total and Inorganic) and Kick and 
Sweep Benthic Invertebrate Community Endpoints, 2012 to 2019

Variable Statistic
Total Nitrogen (mg/L) Inorganic Nitrogen (mg/L) Total Phosphorus (mg/L) Orthophosphate (mg/L)

 Periphyton Score

K&S Abundance (# 
individuals)

K&S LPL Richness (# 
Taxa)

K&S Family Richness (# 
Taxa)

K&S % Ephemeroptera

K&S % Scrapers-Grazers

K&S % Shredders

K&S % Collector-
Gatherers

K&S % Filterers

K&S Autotrophic to 
Heterotrophic Index
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Growing Season Concurrent Growing Season Concurrent Growing Season Concurrent Growing Season Concurrent

r 0.469 0.316 0.492 0.322 0.177 0.0108 0.152 -0.0622

p-value 0.002 0.009 0.001 0.007 0.263 0.93 0.336 0.614

r 0.416 0.107 0.434 0.117 0.135 -0.112 0.164 -0.158

p-value 0.006 0.385 0.004 0.342 0.393 0.365 0.299 0.198

r 0.232 0.156 0.235 0.149 0.0779 -0.0713 -0.396 -0.0674

p-value 0.139 0.205 0.134 0.225 0.624 0.563 0.009 0.585

r 0.232 0.131 0.235 0.134 0.0779 -0.252 -0.396 -0.339

p-value 0.139 0.285 0.134 0.277 0.624 0.038 0.009 0.005

r -0.721 -0.467 -0.716 -0.455 -0.187 -0.274 -0.0183 -0.258

p-value <0.001 <0.001 <0.001 <0.001 0.237 0.024 0.908 0.034

r -0.693 -0.484 -0.712 -0.474 0.00527 -0.220 -0.00138 -0.191

p-value <0.001 <0.001 <0.001 <0.001 0.974 0.071 0.993 0.119

r -0.632 -0.552 -0.633 -0.546 -0.0578 -0.106 0.0762 0.0120

p-value <0.001 <0.001 <0.001 <0.001 0.716 0.388 0.632 0.923

r -0.667 -0.555 -0.674 -0.548 -0.0826 -0.172 0.220 -0.0859

p-value <0.001 <0.001 <0.001 <0.001 0.603 0.162 0.162 0.486

r -0.544 -0.319 -0.520 -0.308 -0.0996 -0.167 0.0340 -0.0560

p-value <0.001 0.008 <0.001 0.011 0.53 0.174 0.831 0.65

r -0.503 -0.339 -0.505 -0.329 -0.0827 -0.205 -0.140 -0.134

p-value 0.001 0.005 0.001 0.006 0.602 0.093 0.378 0.276

r -0.367 -0.302 -0.379 -0.309 -0.132 0.128 0.0524 0.369

p-value 0.017 0.012 0.013 0.01 0.406 0.3 0.742 0.002

r -0.310 -0.186 -0.320 -0.197 -0.0617 0.0713 -0.0590 0.261

p-value 0.046 0.128 0.039 0.108 0.698 0.563 0.711 0.032

r 0.394 0.359 0.382 0.355 0.0933 0.0560 -0.0395 -0.0425

p-value 0.01 0.003 0.013 0.003 0.557 0.65 0.804 0.731

r 0.430 0.392 0.422 0.386 0.153 0.165 -0.122 0.0456

p-value 0.005 0.001 0.005 0.001 0.333 0.178 0.441 0.712

r 0.196 0.266 0.184 0.271 0.0868 0.186 -0.183 -0.0765

p-value 0.213 0.028 0.243 0.026 0.585 0.129 0.247 0.535

r -0.0399 -0.110 -0.0357 -0.106 0.285 0.0293 0.352 -0.156

p-value 0.802 0.372 0.822 0.391 0.067 0.812 0.022 0.204

r -0.521 -0.291 -0.499 -0.280 -0.0993 -0.171 0.0149 -0.0856

p-value <0.001 0.016 0.001 0.021 0.532 0.164 0.925 0.488

r -0.476 -0.335 -0.475 -0.326 -0.139 -0.298 -0.170 -0.235

p-value 0.001 0.005 0.001 0.007 0.38 0.013 0.283 0.054

P-Value < 0.05

r < -0.6 or r >0.6

Notes: Nutrient concentrations at the laboratory reporting limit (LRL) were replacted with values at the LRL.

Hess Biomass % Ephemeroptera

Table 4.3: Spearman Rank Correlations Between Aqueous Nutrient Concentrations (Total and Inorganic) and Hess Benthic Invertebrate Community Endpoints, 2014 to 2019

Variable Statistic
 Total Nitrogen (mg/L)  Inorganic Nitrogen (mg/L)  Total Phosphorus (mg/L)  Orthophosphate (mg/L)

Hess BIC Density (# ind./m²)

Hess BIC Biomass (g/m²)

Hess LPL Richness (# Taxa)

Hess Family Richness (# Taxa)

Hess Density % Ephemeroptera

Hess Biomass Autotrophic to 
Heterotrophic Index

Hess Density % EPT

Hess Biomass % EPT

Hess Density % Scrapers-Grazers

Hess Biomass % Scrapers-Grazers

Hess Density % Shredders

Hess Biomass % Shredders

Hess Density % Collector-Gatherers

Hess Biomass % Collector-Gatherers

Hess Density % Filterers

Hess Biomass % Filterers

Hess Density Autotrophic to Heterotrophic 
Index
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Increases in both growing-season-average and concurrently-sampled total and inorganic nitrogen 

concentrations were associated with increases in periphyton AFDM and chlorophyll-a 

concentrations (Table 4.1, Appendix Figure C.1; Appendix Table C.1).  Visual scores of 

periphyton coverage associated with kick-and-sweep samples did not correlate with nitrogen 

concentrations (Table 4.2; Appendix Table C.3). 

Total abundance of benthic invertebrates in kick-and-sweep samples correlated positively with 

aqueous nitrogen concentrations in concurrently collected samples, while biomass of 

invertebrates in Hess samples correlated positively with growing season average concentrations 

(Tables 4.2 and 4.3; Appendix Figure C.2; Appendix Tables B.3 and B.5).  By comparison, benthic 

invertebrate density measured in Hess samples correlated positively with both growing season 

average and concurrently measured nitrogen concentrations (Table 4.3; Appendix Figure C.3; 

Appendix Table B.5).  Stronger correlations were observed between nitrogen concentrations and 

Hess sample density and biomass (r ~ 0.4 to 0.5; Table 4.3; Appendix Figure C.3; Appendix 

Table B.5) compared to kick sample abundance (r<0.2; Table 4.2; Appendix Figure C.2; Appendix 

Table B.3).  However, the observed relationships between nitrogen concentrations and biological 

responses should be interpreted with caution, as discussed below. 

Taxonomic richness in kick samples was negatively correlated with total nitrogen, inorganic 

nitrogen, nitrate, and nitrite concentrations (Table 4.2; Appendix Table C.3), but richness in Hess 

samples correlated only with nitrite concentrations and in a positive, rather than negative, direction 

(Table 4.3; Appendix Table C.5).  Hess sampling has been conducted over a smaller portion 

(fewer areas) of the Elk River watershed (upper Fording River and Line Creek) and thus may not 

reflect the taxonomic diversity of kick samples, which have been collected throughout small and 

large streams in the Elk River watershed and in neighbouring watersheds (i.e., upper Kootenay 

and Flathead watersheds in BC, and Old Man watershed in Alberta; Minnow 2018).  The range 

of nitrogen concentrations associated with Hess samples (<~20 mg/L) was less than among kick 

samples (up to about 60 mg/L; Appendix Figures C.2 and C.3).  In addition, the total number of 

paired (water and biological) samples was much less for the Hess data set (n=42 to 68; 

Appendix Table C.6) than for the kick data set (n=203 to 444 among data pairs; 

Appendix Table C.4). 

Percentages of both Ephemeroptera (mayflies) and the collective EPT group 

(mayflies, stoneflies, caddisflies) were negatively correlated with total and inorganic nitrogen 

concentrations for both kick and Hess samples, but correlations were strongest for Hess samples 

(r>0.6; Table 4.3) compared to kick samples (r<0.5; Table 4.2). 

Interpretation of correlations involving nitrogen is challenging because aqueous nitrogen 

concentrations correlate strongly with concentrations of other soluble mine-related constituents 
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such as selenium and sulphate (Minnow 2018).  Also, % Ephemeroptera and % EPT, which were 

the endpoints most strongly correlated with aqueous nitrogen concentrations (Table 4.3), have 

also shown negative relationships with other mine-related water quality variables and calcite, as 

well as substrate size, embeddedness, and water depth (Minnow 2016, Minnow and Lotic 2020).  

Therefore, relationships between nitrogen species and biological endpoints cannot be assumed 

to indicate a causal productivity relationship.  

Although there were also correlations between nitrogen concentrations and various functional 

feeding groups of benthic invertebrates in both kick and Hess samples (Tables 4.2 and 4.3; 

Appendix Figures C.2 and C.3), causality cannot be assumed for the reasons provided (above).  

Nitrogen concentrations reported in the literature that were associated with changes in biological 

productivity of streams were in the range of 0.3 to 1.7 mg/L for total nitrogen, and 0.02 to 

0.61 mg/L for inorganic nitrogen (Table 4.4).  The growing season average for total nitrogen 

concentrations ranged up to 87 mg/L in mine-exposed areas (Appendix Table B.1), resulting in 

TN:TP ratios greater than 15 throughout much of the watershed (Figures 3.1 to 3.6).  This means 

that biological productivity is most likely to be influenced by variations in aqueous phosphorus 

rather than nitrogen concentrations.  However, the literature indicates that even the non-limiting 

nutrient is likely to contribute to productivity (Francoeur 2001; McDowell et al. 2009; Dodds and 

Smith 2016, Jarvie et al. 2018).  Francoeur (2001) estimated that algal biomass doubled with 

additions of the limiting nutrient, whereas the addition of another nutrient generally increased algal 

biomass 1.25 times.  This magnitude of influence may not be specifically applicable to the Elk 

Valley but is presented to illustrate that the non-limiting nutrient likely makes a contribution to 

biological productivity in addition to the limiting nutrient. 

It has also been observed that periphyton chlorophyll-a tends to increase with total nitrogen or 

total phosphorus concentrations up to a point and then level off (Biggs 2000b; Dodds et 

al. 2002, 2006).  Therefore, it is likely that biological productivity in the Elk Valley was influenced 

by mine-related nitrogen inputs as concentrations initially increased above background levels in 

receiving environments, but the effect of nitrogen on biological productivity may have “levelled off” 

in some areas of the watershed as nitrogen concentrations continued to increase.  At stations that 

are nitrogen-limited or co-limited, which are relatively uncommon in the Elk Valley, increasing 

nitrogen concentrations will have greater relative effect than at phosphorus-limited stations which 

represent the majority.  

4.2.2 Total Phosphorus and Orthophosphate Concentrations 

Because phosphorus is usually the limiting nutrient at mine-exposed stations (Tables 3.1 to 3.3), 

it is the nutrient expected to have the strongest effect on periphyton productivity (refer to 

Section 4.3 for discussion of other factors affecting biological productivity).  However, the only 



Table 4.4:  Characterizations of Benthic (Periphyton) Chlorophyll-a and AFDM Reported in the Literature    

Periphyton 
Measure

Concentration Description Reference

13 Level above which %EPT declined in New Zealand streams Biggs 2000b

50
Dominance by pollution sensitive invertebrates   
(New Zealand streams)

Biggs 2000b; Snelder et al. 2013

100 Mesotrophic Biggs 200ob

100
Mean of sub-samples should not exceed value at any time to 
avoid undesirable changes in fish habitat and aquatic 
communities (BC guideline)

Nordin 1985, 2001

100-150
Threshold for aesthetic nuisance, below which filamentous 
coverage was <20% (US and Swedish streams)

Welch et al. 1988

120

Maximum to prevent undesirable growth of filamentous algae  
(>30% coverage, 2 cm long) from an aesthetic/recreation 
perspective and to maintain trout habitat (200 mg/m2 for diatom-
dominated communities; New Zealand streams)

Biggs 2000b

120-200
Periodic nuisance blooms; mix of sensitive and tolerant 
invertebrate taxa

Snelder et al. 2013

120-200
Perception of undesirable periphyton growth, equivalent to >25-
30% coverage (interpretation of literature)

McDowell et al. 2020

150 Nuisance level (Bow River) Sosiak 2002

200 High biomass (undesirable) Welch et al. 1988; Biggs 2000b

6 Oligotrophic (%EPT declines sharply at values higher than this)

20
Level that could be tolerated for short periods in diatom-
dominated streams without degrading trout habitat

30 Mesotrophic

35
Maximum to prevent undesirable growth of filamentous algae  
(>30% coverage, 2 cm long) from an aesthetic/recreation 
perspective and to maintain benthic biodiversity and trout habitat

190 Eutrophic

Biggs 2000b

Benthic 
Chlorophyll-a

(mg/m2)

AFDM

(g/m2)
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significant relationship between phosphorus concentrations and periphyton endpoints was 

between periphyton chlorophyll-a and concurrently measured orthophosphate (Table 4.1).  

Visual scores of periphyton associated with kick-and-sweep sampling (CABIN; Environment 

Canada 2012) also showed no correlation with total phosphorus or orthophosphate 

concentrations (Table 4.2).   

The total abundance of invertebrates in kick samples was positively correlated with concurrently 

measured total phosphorus concentrations, and with both growing season average and 

concurrently measured orthophosphate concentrations (Table 4.2).  In contrast, neither Hess 

sample density or biomass correlated with either total phosphorus or orthophosphate 

concentrations (Table 4.3).  The lack of a relationship for Hess samples may be due to smaller 

sample sizes and fewer sampling areas (Appendix Tables C.4 and C.6), as discussed above 

for nitrogen.  The range of total phosphorus concentrations associated with both kick and Hess 

samples was similar (growing season average and concurrent concentrations up to ~0.03 mg/L 

for both total phosphorus and orthophosphate), except that the growing season averages for Hess 

samples showed a much smaller range for orthophosphate (all but one sample <0.004 mg/L; 

Appendix Figures C.5 and C.6). 

On the other hand, several significant negative relationships were observed between taxonomic 

richness and total phosphorus and orthophosphate concentrations for Hess samples (Table 4.3), 

whereas the only observed relationship for kick samples was LPL richness versus orthophosphate 

and this relationship was in the positive direction (Table 4.2).  All correlation coefficients were low 

(r<0.4), indicating that variations in phosphorus concentrations alone explained little of the 

variability in biological endpoints (i.e., other environmental variables also contribute to the 

biological responses).   

Of the other benthic invertebrate community endpoints evaluated, few correlated significantly with 

either total phosphorus or orthophosphate concentrations, and the correlation coefficients were 

low (r<0.4; Tables 4.2 and 4.3; Appendix Tables C.3 and C.5).  The strongest correlations were 

observed between orthophosphate concentrations and % benthic invertebrate shredders in 

kick samples (r=0.35 for growing season average and r=0.33 for concurrently collected samples; 

Table 4.2) and % shredder density in Hess samples (r=0.37 for concurrently collected samples; 

Table 4.3).  Percent filterer biomass in Hess samples also correlated with growing season 

average orthophosphate concentrations at r=0.35.  Conversely, no relationships were observed 

between phosphorus concentrations and scraper-grazer taxa (Tables 4.2 and 4.3).  This group 

would be expected to respond most directly to phosphorus-related increases in periphyton 

productivity, because these organisms have morpho-behavioural adaptations for grazing upon 

(i.e., shearing off) periphyton adhering to substrate surfaces (Cummins and Klug 1979).  
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4.2.3 Correlation Summary 

Overall, the correlation analyses indicated that variability in aqueous nutrient concentrations could 

not explain most of the variability among biological endpoints in the Elk Valley (i.e., low r values).  

Many studies in the literature have also reported weak relationships between nutrient 

concentrations and biological productivity endpoints in streams (Welch et al. 1988; 

Van Nieuwenhuyse and Jones 1996; Dodds and Welch 2000; Dodds et al. 2002, 2006; Lewis and 

McCutchan 2010; Liess et al. 2012; Snelder et al. 2019).  Weak relationships between nutrient 

concentrations and biological endpoints occur because numerous other factors affect stream 

productivity besides nutrient concentrations, as described in Section 4.3.  Nutrient concentrations 

reported in the literature as being associated with altered biological productivity of streams are 

discussed in Section 4.4. 

4.3 Factors Affecting Stream Productivity 

There are numerous factors that confound the determination of the level at which nutrient 

concentrations alter the biological productivity of streams (e.g., threshold).   

Water temperatures can vary among streams depending on factors such as canopy cover and 

relative influence of groundwater.  Primary production generally increases with increased water 

temperature (Morin et al. 1999; Snelder et al. 2019).   

Shade, or more specifically streambed irradiance (Lewis and McCutchan 2010), is also a 

contributing factor controlling primary productivity (Death and Zimmerman 2005; Dudgeon and 

Chan 1992).  Light intensity within a stream is affected by factors such as aspect (i.e., slope and 

compass direction), canopy density, and/or water transparency (e.g., as influenced by colour or 

suspended solids; Dodds 2007; CCME 2016).  Periphyton growth tends to increase with more 

light (Snelder et al. 2019).  Hill et al. (2009) concluded that light was a stronger determinant of 

stream productivity than nutrient concentrations. 

Water flow and velocity can also affect productivity.  Accrual of periphyton biomass in artificial 

channels was relatively less affected by velocities ranging from 5 to 75 cm/s than to increased 

orthophosphate concentrations over a range of 0.002 to 0.075 mg/L (Horner et al. 1983).  

Productivity is more substantially affected when flows are sufficient to cause shear stress that 

removes algae or moves bottom material that is habitat for algae (CCME 2016).  An increase in 

bedshear stress of 3-fold or more is required to cause significant washout of periphytic algae 

(Biggs and Thomsen 1995).  Accordingly, flood frequency has been shown to significantly affect 

periphyton biomass accrual (Biggs et al. 2000a,b; Snelder et al. 2004) and became incorporated 

as a classification factor for nutrient guidelines in New Zealand streams (Biggs et al. 2000a).  

Biggs (2000a) concluded that days of accrual accounted for ≥ 40% of variation in mean monthly 
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and maximum chlorophyll-a among sampling areas compared to ≤ 23% for nutrient 

concentrations.  In other words, variability in flow regime was found to be more important than 

nutrient concentrations in determining the potential for algal proliferations in streams.  

When average accrual periods exceed -50 d, the frequency of high-biomass events increases 

substantially (Biggs 200a).  Furthermore, in streams with infrequent floods and long 

accrual periods (e.g., >100 d), a relatively small increase in dissolved nutrients can greatly 

increase the frequency of high biomass events (Biggs 2000a).  After a flood event, benthic 

chlorophyll-a increases more rapidly in streams with high rather than low enrichment 

(Lohman et al. 1992). 

Somewhat related to the effect of flood events is the effect on primary productivity of substrate 

characteristics.  For example, large substrate particles such as gravel, cobble, and boulders, are 

more stable in flowing streams and favour the development of attached algae.  By comparison, 

small particles like sand and silt are transported easily and therefore provide a less stable aquatic 

habitat for accrual of attached algae (CCME 2016). 

The overall directional flow of water in rivers means that attached communities incorporate only 

a fraction of available nutrients at any single location (Davies and Bothwell 2012).  Measures of 

total nutrients are therefore partitioned between the water column and attached biota with strong 

longitudinal effect on nutrient cycling as part of the river continuum (CCME 2016).  The higher 

flushing rates of rivers and streams relative to lakes makes them more sensitive to even relatively 

low levels of nutrient enrichment because the rate of nutrient replenishment at a fixed point 

(e.g., where periphyton is growing) is much higher than in lentic systems (Bothwell 1989, 

Davies and Bothwell 2012). 

Lewis and McCutchan (2010) concluded that nutrient responses are suppressed by other 

controlling factors on the lower limb of the nutrient response curve (i.e., at low 

nutrient concentrations); a quantitatively significant response occurs only in excess of a threshold 

beyond which nutrients become dominant over other controlling factors.  The initial amount of 

periphyton biomass at the start of the growing season, in conjunction with elevation-related length 

of the growing season and water temperature, explained most of the variation in periphyton 

accumulation among the montane streams sampled in Colorado. 

There is a large, systematic review of the literature currently underway to characterize nutrient 

effects on stream periphyton chlorophyll-a (Bennet et al. 2017 and Bennett and Lee 2019).  

The anticipated completion date was not stated by the authors, but results may provide new 

insights on the subject once available.   

In the Elk Valley, calcite deposition is another factor that may be associated with 

periphyton growth.  This is because stream calcite formation is not solely governed by the laws 
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of chemical thermodynamics; it is also the product of kinetic controls that reflect a complex 

interplay among factors such as angle of slope, water temperature and discharge rate, and plant 

and microbial community abundance and composition (Pedley 1990; Pedley and Rogerson 2010).  

Periphyton photosynthesis may be almost as important as chemical solubility in mediating calcite 

precipitation, depending on water temperature and velocity (Rupp and Adams 1981).  

4.4 Thresholds Reported in the Literature 

4.4.1 How Much Periphtyon is Too Much? 

Undesirable levels of periphyton in streams have most commonly been defined in the literature 

based on chlorophyll-a concentrations (Table 4.4).  Consistent with this, British Columbia has 

applied a guideline of 100 mg/m2 for chlorophyll-a, developed in 1985, to assist with managing 

stream periphyton (Nordin 1985, 2001).  More recent literature identifies thresholds for nuisance 

levels of periphyton chlorophyll-a at slightly higher levels, typically between 120 and 200 mg/m2 

(Table 4.4).  This range corresponds to periphyton coverage of about 25–30% or more 

(McDowell et al. 2020) and roughly 35 g/m2 AFDM (Biggs 2000b).  By comparison, the upper 

limits of normal ranges (97.5th percentile) for chlorophyll-a and AFDM among samples collected 

in reference areas sampled in the Elk Valley and adjacent watersheds were 66 mg/m2 (n=103) 

and 45 g/m2 (n=101), respectively (Appendix Table C.7). 

4.4.2 Nutrient Concentrations Associated with Undesirable Changes in Productivity 

Phosphorus is the limiting nutrient in most areas of the Elk Valley during the growing season, 

particularly downstream from mining activities (Section 3.2).  Therefore, biological productivity is 

more likely to respond to future increases in phosphorus than nitrogen concentrations.  Even in 

areas downstream from an AWTF, it is likely that nitrogen concentrations will remain above 

background levels to the extent that the system will still be phosphorus limited.  

Total phosphorus concentrations reported in the literature to be associated with undesirable 

periphyton growth range from 0.01 to 0.07 mg/L (Table 4.5).  Total phosphorus concentrations at 

reference stations in the Elk Valley are typically ≤0.005 mg/L during the growing season 

(monthly means), but the mean of upper normal range limits for growing season months is 

0.028 mg/L (0.019 mg/L if June values are excluded11; Table 4.5).  Concentrations of 

 
11 Flows, TSS, and turbidity tend to be high in June as a result of freshet.  Total phosphorus concentrations correlate 
with TSS and turbidity, indicating that much of the phosphorus measured at that time is associated with particulates, 
and likely unavailable for biological uptake.  Also, high TSS and turbidity limit primary productivity through light 
attenuation.  Therefore, average concentrations after freshet (e.g., July to September) may better represent 
concentrations associated with primary production. 



Total
Ortho- or Soluble 

Reactive 
Phosphorus

Total Inorganic

0.071  -  -  -  - To avoid increasing from mesotrophic to eutrophic status Chalar et al. 2011

0.06  - 1.0  -  - Changes in primary consumers Evans-White et al. 2009

0.05  - 0.4  -  - Impairment of primary productivity Jarvie et al. 2018

0.046  -  -  - 120-200 Undesirable periphyton growth (including >25-30% coverage) when P is limiting McDowell et al. 2020

0.042  - 0.29  -  - To achieve planktonic stream phytoplankton chlorophyll-a < 8 μg/L Calculated by Dodds and Welch 2000 from other studies

0.04  - 0.54  -  - Most sensitive thresholds among fish and benthic invertebrate endpoints Wang et al. 2007

0.03  - 0.35  -  - To achieve mean benthic chlorophyll-a < 100 mg/m2 and max < 150 mg/m2 Dodds et al. 1997

0.038  -  - 0.435  - Changepoint in periphytic chlorophyll-a Miltner 2010

0.03  - 0.4  -  - Breakpoint for change in benthic chlorophyll-a Dodds et al. 2002, 2006

0.021  -  -  -  - Threshold for alteration of algal community Taylor et al. 2014

0.02  -  -  -  - Shift from dominance by other taxa to nuisance growth of Cladophora Chetelat et al. 1999

0.02  - 0.3  - 150 Nuisance growth Clark Fork River Tri-State Council, MT in USEPA 2000

~0.018  -  -  - 150 To protect against nuisance levels of periphyton chlorophyll-a in Bow River, defined as 150 mg/m2 Sosiak 2002

0.012 to 0.087  - 0.58 to 1.67  -  - To achieve high quality biological communities (phytoplankton, periphyton, macroinvertebrates) Mandel et al. 2011

0.01 to 0.03  - 0.4 to 1.0  -  - Most observed responses in benthic algal biomass Stevenson et al. 2006

0.01 to 0.02  -  -  -  -
Thresholds in biomass, phosphatase activity, diversity indices and attributes of taxonomic 
composition in well-buffered streams of Mid-Atlantic Highlands

Stevenson et al. 2008

 -  - 0.8  - 120-200 Undesirable periphyton growth (including >25-30% coverage) when N is limiting McDowell et al. 2020

 - 0.06  - 0.43  - Eutrophy UK Environment Agency in USEPA 2000

 - 0.06  - 0.61  - Deleterious effects on fish communities in low order Ohio streams Miltner and Rankin 1998

 - 0.03  -  -  - Prevent nuisance algal growth and preserve water quality suitable for salmonid fish in Irish rivers McGarrigle 1993

 - 0.015  -  - 100 Nuisance growth Quinn 1991 in USEPA 2000

 - 0.015-0.025  -  - 100-150 Concentrations representing a nuisance condition Horner et al. 1983

 - 0.01  -  - 150-200 Concentrations representing a nuisance condition Welch et al. 1989

 - 0.003  - 0.025 100 maximum periphyton Chl a 100 mg/m2 and reduced invertebrate diversity Horner et al. 1983 as estimated from graphs by Biggs 2000b

 - 0.002  - 0.02
120-200

(Corresponding to 

35 mg/m2 AFDM)

To control maximum periphyton below 120 mg/m2 in communities dominated by filamentous 

green or brown algae and 200 mg/m2 in diatom-dominated streams, assuming accrual periods of 
~ 50 d (SRP of 0.001 mg/L and Inorganic N of 0.1 mg/L for longer accrual periods)

Biggs 2000b

0.005 0.002 0.13 0.06  - Mean of median reference station concentrations for growing season months, including June

0.004 0.002 0.13 0.06  - Mean of median reference station concentrations for growing season months, excluding June

0.028 0.006 0.33 0.21  -
Mean of upper normal range limits (97.5th percentile of reference areas) for growing season 
months, including June

0.016 0.005 0.30 0.22  -
Mean of upper normal range limits (97.5th percentile of reference areas) for growing season 
months, excluding June

Note: "-" indicates no available data. 

Table 4.5: Thresholds for Biological Responses to Stream Nutrients (adapted from CCME 2016)

Appendix Table A.2
Reference 

Stations, Elk 
Valley

Source

Literature

Corresponding 
Benthic 

Chlorophyll-a 

(mg/m2)

Phosphorus (mg/L)

Response Reference

Nitrogen (mg/L) 
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~0.02 to 0.03 mg/L fall in the middle of the range of concentrations reported in the literature to 

represent thresholds for altered biological productivity in streams.  About 9% of 1,986 samples 

collected from mine-exposed areas between 2013 and 2019 had total phosphorus concentrations 

greater than 0.03 mg/L compared to 3.5% of 254 samples collected in reference areas during 

growing season months (7% and 1% of samples, respectively if June values were excluded; 

n=1,672 and 211, respectively; Table 4.6).   

Water quality guidelines for phosphorus have been most commonly based on total 

phosphorus concentrations.  Proposed and adopted total phosphorus guidelines for protection of 

aquatic life and aesthetics in Canadian streams range from 0.002 to 0.10 mg/L, depending on the 

jurisdiction (Appendix Table C.8).  Guidelines developed by U.S. states that share a border with 

Canada also exhibit a wide concentration range (0.01 to 0.1 mg/L), with values for the Northern 

and Canadian Rockies regions of Montana having a guideline of 0.025 mg/L 

(Appendix Table C.9).  The USEPA guideline for “Western Forested Mountains” is 0.01 mg/L 

(Appendix Table C.10).  As noted above, the levels of total phosphorus in Elk Valley streams 

undisturbed by mining can be above 0.02 mg/L, especially during high-flow high-TSS/turbidity 

events such as freshet. 

Orthophosphate concentrations ≥0.01 mg/L have been associated with undesirable periphyton 

growth (Table 4.5).  Concentrations in reference areas of the Elk Valley are usually ≤0.006 mg/L 

(97.5th percentile) during the growing season (Table 4.5; Appendix Table A.2).  About 14% of 

1,973 samples collected from mine-exposed areas between 2013 and 2019 had orthophosphate 

concentrations greater than 0.006 mg/L compared to 1% of 254 samples collected in reference 

areas during growing season months (14% and 0.5% of samples, respectively, if June values 

were excluded; n=1,663 and 211, respectively; Table 4.6).    

Based on the above, concentrations of 0.03 mg/L total phosphorus and 0.006 mg/L 

orthophosphate could be used as interim screening values for the Elk Valley to detect potential 

increases in nutrient concentrations that may result in undesirable changes in productivity.   

The relationship between total phosphorus and orthophosphate concentrations across the Valley 

was investigated (Appendix Figure C.10).  Samples with concentrations near the 1:1 line indicated 

that most of the total phosphorus was present in the bioavailable orthophosphate form.  About 7% 

of samples had an orthophosphate concentration above the corresponding interim screening 

value (i.e., 0.006 mg/L) and a total phosphorus concentration that was below its proposed interim 

screening level (0.03 mg/L; Quadrant A in Figure C.10).  This suggests that the total phosphorus 

interim screening value may miss some conditions where bioavailable phosphorus 

(i.e., orthophosphate) is present at levels that could influence biological productivity.  

These conditions would be identified by the orthophosphate interim screening value.  



n
N over 
Interim 
Value

% over 
Interim 

Screening 
Value (0.03 

mg/L)

n
N over 
Interim 
Value

% over 
Interim 

Screening 
Value (0.006 

mg/L)

Mine-exposed 1986 172 8.7 1973 268 14
Reference 254 9 3.5 254 3 1.2

Mine-exposed 1672 119 7.1 1663 226 14
Reference 211 2 0.9 211 1 0.5

July-Sept

June-Sept

Total Phosphorus (mg/L) Total Orthophosphate (mg/L)

Table 4.6: Percentage of Monthly Mean Total Phosphorus and Orthophosphate 
Concentrations above Interim Screening Values for Reference and Mine-exposed 
Stations during the Growing Season (June to September and July to September),
2013 to 2019

Exposure 
Status

Growing 
Season 
Period
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Three percent of samples had concentrations greater than the screening values for both total 

phosphorus and orthophosphate (Quadrant B in Figure C.10).  Almost 4% of samples had total 

phosphorus concentrations greater than the corresponding screening value, but orthophosphate 

concentrations less than its screening value, indicating low bioavailability (Quadrant C in 

Figure C.11).  More than 85% of samples had concentrations less than both screening values 

(Quadrant D in Figure C.10). 

Periphyton and benthic invertebrate endpoints associated with the growing season average and 

concurrently measured total phosphorus concentrations in the Elk Valley are presented relative 

to the interim screening value of 0.03 mg/L (Figures 4.1 to 4.3).  Periphyton and benthic 

invertebrate endpoints associated with the growing season average and concurrently measured 

orthophosphate concentrations in the Elk Valley are presented relative to the interim screening 

value of 0.006 mg/L (Figures 4.4 to 4.6). 

As with guidelines and benchmarks applicable to other water quality constituents, the potential 

for nutrient effects depends on the frequency and magnitude of concentrations observed above 

the interim screening values.  The situation is even more complex for nutrients, however, because 

other physical environmental factors that are largely outside of Teck’s control may have as much 

or more influence on productivity as nutrient concentrations (e.g., water temperature, high-flow 

events, water clarity; Section 4.3).  Therefore, monitored concentrations above the interim 

screening values do not necessarily indicate that changes in biological productivity will occur, nor 

is it currently possible to predict the magnitude of biological response.  Monitored concentrations 

above interim screening values are most likely to influence productivity during periods when water 

temperatures are warm, water is running clear and shallow (i.e., increased light intensity at 

the substrate), and it has been weeks or months since the last high-flow event.  Further evaluation 

would be required to more precisely characterize the environmental conditions under which 

monitored concentrations above the interim screening values are likely to result in undesirable 

changes in biological productivity.   

CCME (2016), USEPA (2000), and other sources describe various approaches for developing 

site-specific guidelines for nutrients in streams, including, but not limited, to, the approaches used 

here to develop interim screening values for total phosphorus and orthophosphate for the 

Elk Valley (e.g., characterization of background concentrations; evaluation of relevant scientific 

literature, consideration of guidelines used in other jurisdictions).  Predictive modelling is another 

potential approach (CCME 2016), which allows for incorporation of other relevant 

environmental variables.  For example, Biggs (2000b) incorporated the duration between flood 

events in regression models for development of nutrient guidelines for streams in New Zealand.
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approximate threshold for undesirable periphyton growth based on literature (120 mg/m2 for chlorophyll−a and 35 mg/m2 for AFDM; Table 4.4)

proposed interim screening value of 0.03 mg/L

Figure 4.1:  Periphyton Endpoints versus Total Phosphorus Concentrations (2012 to 2015)

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2015 data).
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Figure 4.2:  Selected Kick and Sweep Benthic Invertebrate Endpoints versus Total 
Phosphorus Concentrations (2012 to 2019)
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data). Hashed line indicates proposed interim screening 
value of 0.03 mg/L.
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Figure 4.2:  Selected Kick and Sweep Benthic Invertebrate Endpoints versus Total 
Phosphorus Concentrations (2012 to 2019)
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data). Hashed line indicates proposed interim screening 
value of 0.03 mg/L.
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Figure 4.3: Selected Hess Benthic Invertebrate Endpoints versus Total Phosphorus 
Concentrations, 2014 to 2019

Note: Hashed line indicates proposed interim screening value of 0.03 mg/L.
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Figure 4.3: Selected Hess Benthic Invertebrate Endpoints versus Total Phosphorus 
Concentrations, 2014 to 2019

Note: Hashed line indicates proposed interim screening value of 0.03 mg/L.

November 2020 | 77 



● ● ●●

●

●

●

●

● ● ●● ●

●

●
●●

●●● ●

●

●

●●
●

●

●

●
●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●
●

●

●
●

●

●

●
●

●

●

●●●

●

●
● ●●

●

●
●

●●
●●●●

r = −0.0970
p = 0.411

0

100

200

300

400

0.002 0.004 0.006 0.008 0.010 0.012
Growing Season Orthophosphate (mg/L)

C
hl

or
op

hy
ll−

a 
(m

g/
m

²)

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●● ●

●

●●●●
●

●●●
● ●

●●●● ●● ● ●
●

●
●●

●

●

●

●

●

● ●●

●
●●

●●●

●

●

●

●

●
●

●

●●
●

●

●

●
●

●

●

●●●
●

●● ●
●●● ●

●

●

●
●

●●● ●●

r = 0.226
p = 0.031

0

100

200

300

400

0.002 0.004 0.006 0.008 0.010
Concurrent Orthophosphate (mg/L)

C
hl

or
op

hy
ll−

a 
(m

g/
m

²)

● ●

●●

●

●

●

●

● ● ●● ●
●

●

●● ●●●
●

●

●

●● ●

●

●
●●●●

●

●

●
●
●
●
●●●

●

●
●

●

●

●

●

●
●●

●

●
●●

●

●

●
●●

●

●●
●●

●

●● ●●

●

●

●
●

r = 0.0488
p = 0.679

0

100

200

300

0.002 0.004 0.006 0.008 0.010 0.012
Growing Season Orthophosphate (mg/L)

A
sh

 F
re

e 
D

ry
 M

as
s 

(g
/m

²)

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●●
●

● ●

●
●

●● ●●
●

●●

●
●
●

●

●

●

●

●

● ●●

●

●
●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

● ●

● ●●
●

●
●

●

●

●
●●●

●

●
●

r = 0.113
p = 0.282

0

50

100

150

0.002 0.004 0.006 0.008 0.010
Concurrent Orthophosphate (mg/L)

A
sh

 F
re

e 
D

ry
 M

as
s 

(g
/m

²)

● ●Reference Mine−Exposed

approximate threshold for undesirable periphyton growth based on literature (120 mg/m2 for chlorophyll−a and 35 mg/m2 for AFDM; Table 4.4)

proposed interim screening value of 0.006 mg/L

Figure 4.4:  Periphyton Endpoints versus Orthophosphate Concentrations (2012 to 2015)

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2015 data).
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Figure 4.5:  Selected Kick and Sweep Benthic Invertebrate Endpoints versus 
Orthophosphate Concentrations (2012 to 2019)
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data). Hashed line indicates proposed interim screening 
value of 0.006 mg/L.
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Figure 4.5:  Selected Kick and Sweep Benthic Invertebrate Endpoints versus 
Orthophosphate Concentrations (2012 to 2019)
Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data). Hashed line indicates proposed interim screening 
value of 0.006 mg/L.
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Figure 4.6:  Selected Hess Benthic Invertebrate Endpoints versus Orthophosphate 
Concentrations, 2014 to 2019

Note: Hashed line indicates proposed interim screening value of 0.006 mg/L.

November 2020 | 81 



●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●
●

●

●

●

●

●

●

●
●

●

●

r = −0.396
p = 0.009

10

15

20

25

30

0.001 0.002 0.003 0.004 0.005 0.006
Growing Season Orthophosphate (mg/L)

H
es

s 
LP

L 
R

ic
hn

es
s 

(#
 T

ax
a)

●

●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

r = −0.0674
p = 0.585

10

15

20

25

30

0.005 0.010 0.015 0.020 0.025 0.030
Concurrent Orthophosphate (mg/L)

H
es

s 
LP

L 
R

ic
hn

es
s 

(#
 T

ax
a)

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●

r = 0.220
p = 0.162

20

40

60

80

100

0.001 0.002 0.003 0.004 0.005 0.006
Growing Season Orthophosphate (mg/L)

H
es

s 
B

io
m

as
s 

%
 E

P
T

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●●
●

●●

●●●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●
●

●

●
●

●

●
●

●

●

r = −0.0859
p = 0.486

20

40

60

80

100

0.005 0.010 0.015 0.020 0.025 0.030
Concurrent Orthophosphate (mg/L)

H
es

s 
B

io
m

as
s 

%
 E

P
T

● ●Reference Mine−Exposed

Figure 4.6:  Selected Hess Benthic Invertebrate Endpoints versus Orthophosphate 
Concentrations, 2014 to 2019

Note: Hashed line indicates proposed interim screening value of 0.006 mg/L.
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4.4.3 Future Monitoring 

Monitoring of periphyton was discontinued after 2016 based on the evaluation of data from the 

Line Creek LAEMP and the RAEMP, which showed that benthic invertebrate abundance 

(from kick samples), density and biomass (from Hess samples) correlated with periphyton 

endpoints indicative of productivity.  Positive relationships have also been reported in the literature 

between measures of stream primary productivity (periphyton biomass, chlorophyll-a, AFDM) 

and indicators of secondary productivity (benthic invertebrate biomass, density, abundance, 

community structure; Death and Zimmerman 2005; Dudgeon and Chan 1992; 

Lewis and McCutchan 2010).   

A substantial issue with algal monitoring is that algae have high spatial and temporal variability, 

even within a single stream reach (Canning and Death 2019).  Algal growth within a stream can 

be spatially inconsistent and biomass can change considerably in the order of hours (Biggs and 

Kilroy 2000).  This is because periphyton is influenced by many habitat variables (Section 4.3) 

that can vary spatially even within the same stream reach.  Data presented by Minnow (2017) 

showed that changes in productivity over time are more likely to be statistically detected with 

invertebrate than periphyton endpoints for a given sample size, α and β (i.e., lower within-area 

coefficients of variation).  Based on those results, Permit 107517 was amended (October 2017) 

to remove the requirement for monitoring of periphyton chlorophyll-a at the Line Creek 

Compliance Point downstream from the West Line Creek AWTF.   

Within-area coefficients of variation presented by Minnow (2017) were updated for this study to 

include more recent available data.  The lowest coefficients of variation were associated with 

kick-and-sweep samples (Table 4.7) indicating that changes over time are more likely to be 

statistically detected with invertebrate rather than periphyton endpoints for a given sample size, 

α12 and β13.  Correlation analyses presented in Minnow (2017) were also updated for this study 

(Appendix Tables C.11 to C.13) and again showed high redundancy of information among 

periphyton and benthic invertebrate monitoring endpoints.  These results should be considered in 

study designs for ongoing monitoring of potential effects of coal mining within the Elk Valley.  

Although not broadly recommended for routine monitoring, collection of periphyton samples for 

analysis of chlorophyll-a and AFDM (along with concurrent benthic invertebrate sampling) 

should be considered if: a) increased periphyton growth is noted in the field (e.g., through visual 

periphyton scoring associated with routine benthic invertebrate kick sampling, or during other 

field programs), or b) aqueous orthophosphate concentrations are sustained above the interim 

 
12 α is defined as the probability of rejecting the null hypothesis when it is true (type I error). 

13 β is defined as the probability of accepting the null hypothesis when it is false (type II error). 



Kick and Sweepa,b

n = 129
Hess Biomassa,b

n=71
Hess Densitya,b

n=71

Periphyton
n=35 (AFDM) & 

n=36 (Chlor-a)a

BIC Abundance (# individuals)/Density (# individuals/m²) 30.6 55.9 47.8 -

LPL Richness (# individuals) 10.5 14.1 13.5 -

Family Richness (# Individuals) 10.0 14.1 14.2 -

% Ephemeroptera 18.4 68.6 51.9 -

Ephemeroptera abundance 33.3 75.4 68.1 -

% EPT 10.9 24.3 21.7 -

EPT Abundance 31.0 62.5 51.7 -

% Collector-Gatherers 19.0 51.3 31.8 -

% Filterers 55.2 116 90.0 -

% Scraper-Grazers 23.0 66.6 46.2 -

% Shredders 22.4 58.4 36.9 -

Autotrophic to Heterotrophic Index 126.4 775.7 148.4 -

Ash Free Dry Mass - - - 59.9

Chlorophyll-A - - - 81.4

a COV for each area in each year was based on n=2 to 5 kick samples or n=10 Hess samples or 3 to 10 for periphyton samples.

Endpoint

Mean Coefficient of Variation (%)

b Kick sampling measures total abundance (number of organisms per 3-minute kick), while Hess sampling measures organism density (number of 

organisms/m2).

Table 4.7: Coefficients of Variation (COV) for Benthic Invertebrate Community Endpoints for Hess versus Kick Sampling 
Methods   
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screening value over a period of weeks or months during the growing season and low 

flow conditions.  Such data could be used to verify or update the interim screening values and as 

additional information for further evaluation.  
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5  SUMMARY AND RECOMMENDATIONS 

5.1 MU1 Summary 

Within MU1, nutrient conditions were most often phosphorus limited.  LCO Dry Creek was initially 

nitrogen limited due to naturally elevated phosphorus concentrations but has become phosphorus 

limited as a result of increasing nitrogen concentrations.  Although consistently phosphorus 

limited, nitrogen concentrations have been significantly increasing at decants from Clode Creek 

and Lake Mountain Creek.  Phosphorus concentrations have also been decreasing at several 

locations within MU1, including Clode Creek, Lake Mountain Creek, FR_FR2, GH_GH1, and 

GH_FR1.  The result is that TN:TP ratios have moved further into the phosphorus limited range 

(i.e., greater TN:TP ratios).   

Specific stations that were above the interim screening values for total phosphorus and 

orthophosphate included FR_NL1, the LCO Dry Creek stations, and GH_RLP (Table 5.1).  

Phosphorus concentrations within LCO Dry Creek (average of twice the normal range) were 

naturally elevated, so further evaluation would be appropriate only if monitoring indicates 

unusual conditions.   

5.2 MU2 Summary 

Within MU2, nutrient conditions were consistently phosphorus limited, with the resulting trophic 

classifications being either oligotrophic or ultra-oligotrophic.  Despite initial increases in 

phosphorus concentrations in the vicinity of the AWTF in 2016 (and some eutrophic conditions), 

conditions have been oligotrophic or ultra-oligotrophic since 2017.  Total nitrogen concentrations 

have decreased at some stations; however, TN:TP ratios have generally been stable.   

Relative to the interim screening values, only stations in the vicinity of the AWTF were above the 

values (Table 5.1).  These elevated concentrations occurred in 2016 and 2017 (during AWTF 

operations but prior to AWTF steady-state operations).  The potential effect of the AWTF on 

productivity is currently being monitored through the LCO LAEMP.  

5.3 MU3 Summary 

Within MU3, several tributaries of the Elk River that receive minimal influence from GHO appear 

to have naturally high phosphorus (i.e., Wolf Creek, Willow Creek, and Wade Creek; average of 

twice the normal range).  These creeks ranged from nitrogen limited to phosphorus limited, and 

were often mesotrophic, however, phosphorus concentrations were decreasing at 

these locations.  Orthophosphate concentrations were consistently above the interim screening 

values at these locations, while total phosphorus concentrations were above the value 

less frequently (Table 5.1).  



n

% over 
Interim 

Screening 
Value (0.03 

mg/L)

Mean SD Maximum n

% over Interim 
Screening 

Value (0.006 
mg/L)

Mean SD Maximum

Main FR_UFR1 Fording River 24 4.2% 0.00922 0.0127 0.0624 24 8.3% 0.00290 0.00146 0.00760
Tributary FR_HC3 Henretta Creek 20 0% 0.00341 0.00361 0.0148 20 0% 0.00107 0.000166 0.00180
Tributary RG_CH1 Chauncey Creek 28 3.6% 0.00590 0.00858 0.0484 28 3.6% 0.00227 0.00115 0.00690
Tributary FR_HC2 Henretta Creek 10 10% 0.00954 0.0195 0.0638 10 0% 0.00131 0.000391 0.00250
Tributary FR_HC1 Henretta Creek 27 3.7% 0.00774 0.0224 0.118 27 0% 0.00112 0.000299 0.00230

Main FR_FR1 Fording River 22 4.5% 0.00570 0.00984 0.0484 22 0% 0.00120 0.000734 0.00410
Decant FR_CC1 Clode Creek 22 4.5% 0.00427 0.00642 0.0312 22 0% 0.00105 0.0000946 0.00140
Decant FR_LMP1 Lake Mountain Creek 8 0% 0.0118 0.00646 0.0263 8 0% 0.00226 0.00171 0.00590
Decant FR_EC1 Eagle Settling Pond 13 0% 0.00733 0.00718 0.0257 13 0% 0.00103 - 0.00140
Decant FR_LP1 Fording River 7 0% 0.00391 0.00189 0.00680 7 0% 0.00126 0.000357 0.00200
Decant FR_NL1 Fording River 4 75% 0.124 0.0818 0.227 4 75% 0.0808 0.0572 0.169
Decant FR_SP1 Smith Pond 21 0% 0.00176 0.00140 0.00730 21 0% 0.00104 - 0.00190
Main FR_FR2 Fording River 26 7.7% 0.0172 0.0535 0.275 26 0% 0.00115 0.000357 0.00250

Tributary FR_KC1 Kilmarnock Creek 22 0% 0.00303 0.00368 0.0148 22 0% 0.00121 0.000453 0.00265
Decant FR_SKP1 Kilmarnock Creek 8 0% 0.00336 0.00550 0.0162 8 0% 0.00127 0.000487 0.00230
Main GH_FR3 Fording River 10 10% 0.0104 0.0172 0.0587 10 0% 0.00104 0.000170 0.00140

Decant FR_SKP2 Kilmarnock Creek 3 0% 0.00957 0.0143 0.0241 3 0% <0.00100 - <0.00100
Decant GH_SC1 Swift Creek 16 6.3% 0.00883 0.0107 0.0422 16 19% 0.00388 0.00954 0.0355
Main FR_FR4 Fording River 22 4.5% 0.0130 0.0407 0.192 22 0% 0.00118 0.000530 0.00280

Decant GH_CC1 Cataract Creek 22 0% 0.00268 0.00106 0.00670 22 0% 0.00102 0.0000295 0.00130
Main FR_FRCP1 Fording River 20 0% 0.00355 0.00160 0.00833 20 5.0% 0.00145 0.00163 0.00825
Main FR_FRRD Fording River 16 0% 0.00396 0.00232 0.00990 16 0% 0.00130 0.000440 0.00225

Decant GH_PC1 Porter Creek 22 0% 0.00502 0.00283 0.0128 22 0% 0.00286 0.000729 0.00420
Main GH_PC2 Fording River 14 0% 0.00544 0.00658 0.0268 14 0% 0.00126 0.000239 0.00190
Main FR_FRABCH Fording River 19 5.3% 0.0205 0.0772 0.336 19 0% 0.00125 0.000721 0.00390
Main FR_FR5 Fording River 20 10% 0.00664 0.0115 0.0463 20 0% 0.00106 0.000275 0.00200
Main LC_FRUS Fording River 9 11% 0.00952 0.0197 0.0610 9 0% 0.00110 0.0000444 0.00150
Main LC_FRUSDC Fording River 7 14% 0.00877 0.0101 0.0307 7 0% 0.00117 0.000251 0.00160

Tributary LC_DC3 LCO Dry Creek 26 73% 0.0352 0.0129 0.0904 26 100% 0.0275 0.00488 0.0346
Tributary LC_DCEF Dry Creek East Tributary 22 4.5% 0.0153 0.00703 0.0453 22 100% 0.0131 0.00155 0.0160
Decant LC_SPDC LCO Dry Creek 20 20% 0.0222 0.0195 0.0953 20 25% 0.00461 0.00734 0.0265

Tributary LC_DCDS LCO Dry Creek 24 38% 0.0246 0.0143 0.0717 24 38% 0.00824 0.0103 0.0317
Tributary LC_DC1 LCO Dry Creek 27 3.7% 0.0152 0.00619 0.0318 27 59% 0.00828 0.00487 0.0192

Main LC_FRDSDC Fording River 27 3.7% 0.00649 0.0111 0.0605 27 0% 0.00124 0.000399 0.00240
Main LC_FRB Fording River 23 0% 0.00444 0.00496 0.0260 23 0% 0.00124 0.000377 0.00235

Tributary LC_UC Unnamed Creek 18 0% 0.00233 0.000599 0.00400 18 0% 0.00113 0.000529 0.00300
Decant GH_RLP Rail Loop Sed Pond 18 28% 0.0586 0.132 0.564 18 22% 0.0336 0.102 0.420
Decant GH_GH1 Greenhills Creek 23 0% 0.00527 0.00392 0.0207 23 0% 0.00108 0.000313 0.00200

Tributary GH_GH2 Greenhills Creek 10 0% 0.00722 0.00367 0.0131 10 0% 0.00119 0.000396 0.00200
Main GH_FR1 Fording River 26 3.8% 0.00647 0.00789 0.0407 26 0% 0.00125 0.000625 0.00350

indicates > 20% of results exceed the interim screening value.
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Tributary LC_GRCK Grace Creek 22 0% 0.00576 0.00254 0.0135 22 0% 0.00214 0.000516 0.00320
Tributary LC_LC1 Line Creek 24 0% 0.00322 0.00126 0.00753 24 0% 0.00164 0.000586 0.00340
Tributary LC_SLC South Line Creek 24 0% 0.00344 0.00185 0.0108 24 0% 0.00168 0.000475 0.00320

Main LC_LC6 Fording River 13 7.7% 0.00592 0.0104 0.0400 13 0% 0.00108 - 0.00210
Tributary LC_LC2 Line Creek 23 0% 0.00365 0.00138 0.00670 23 0% 0.00216 0.000623 0.00320
Tributary LC_LC12 N Horseshoe Creek 13 0% 0.00417 0.00175 0.00750 13 0% 0.00251 0.000846 0.00410
Decant LC_LC7 Line Creek 22 0% 0.00629 0.00763 0.0272 22 0% 0.00136 0.000810 0.00380
Decant LC_LC7DSTF Line Creek 5 0% 0.00439 0.00329 0.00965 5 0% 0.00122 0.0000566 0.00160

Tributary LC_LCUSWLC Line Creek 25 0% 0.00352 0.000979 0.00550 25 0% 0.00236 0.000673 0.00430
Tributary LC_WLC West Line Creek 27 3.7% 0.00770 0.0148 0.0816 27 0% 0.00332 0.000653 0.00428
Tributary WL_WLCI_SP01 Line Creek 14 36% 0.0182 0.0235 0.0678 11 0% 0.00363 0.00108 0.00560
Tributary WL_LCI_SP02 Line Creek 14 36% 0.0177 0.0240 0.0682 11 0% 0.00246 0.000796 0.00360
Decant WL_BFWB_OUT_SP21 Line Creek 13 31% 0.0203 0.0139 0.0497 12 33% 0.00684 0.00799 0.0273

Tributary LC_LC3 Line Creek 28 0% 0.00495 0.00516 0.0265 28 3.6% 0.00268 0.00323 0.0188
Tributary WL_DCP_SP24 Line Creek 15 0% 0.00315 0.00152 0.00580 10 0% 0.00157 0.000621 0.00320
Tributary LC_LCDSSLCC Line Creek 24 0% 0.00372 0.00206 0.0104 24 0% 0.00169 0.000894 0.00507
Tributary LC_LC4 Line Creek 28 3.6% 0.00771 0.0120 0.0658 28 0% 0.00232 0.000833 0.00470

Main LC_LC5 Fording River 27 0% 0.00520 0.00441 0.0223 27 0% 0.00120 0.000362 0.00230
Reference Main GH_ER2 Elk River 26 7.7% 0.00796 0.0116 0.0513 26 0% 0.00128 0.000667 0.00390

Tributary GH_BR_F BR-F Creek 3 0% 0.0227 0.00465 0.0280 3 67% 0.0152 0.00893 0.0224
Tributary GH_WOLF Wolf Creek 17 0% 0.0170 0.00440 0.0283 17 100% 0.0130 0.00140 0.0157
Tributary GH_WILLOW Willow Creek 22 18% 0.0245 0.00610 0.0414 22 100% 0.0200 0.00382 0.0246
Tributary GH_WADE Wade Creek 18 17% 0.0490 0.0829 0.307 18 89% 0.0113 0.00338 0.0164
Tributary GH_COUGAR Cougar Creek 4 0% 0.0118 0.00658 0.0202 4 25% 0.00447 0.00179 0.00620
Tributary GH_NNC No Name Creek 20 0% 0.00760 0.00548 0.0272 20 0% 0.00222 0.00112 0.00530
Tributary GH_MC1 Mickelson Creek 22 14% 0.0297 0.0687 0.331 22 50% 0.00782 0.00992 0.0511
Tributary GH_LC2 Leask Creek 23 26% 0.0225 0.0269 0.103 23 30% 0.00514 0.00523 0.0243
Tributary GH_LC1 Leask Creek 12 8.3% 0.00898 0.0102 0.0405 12 0% 0.00144 0.000811 0.00350
Tributary GH_ERSC4 Elk River Side Channel 12 8.3% 0.00844 0.0100 0.0377 12 0% 0.00113 0.000393 0.00220
Tributary GH_WC2 Wolfram Creek 22 23% 0.0258 0.0576 0.268 22 0% 0.00117 0.000324 0.00240
Tributary GH_WC1 Wolfram Creek 9 0% 0.00858 0.00807 0.0263 9 0% 0.00107 0.000140 0.00140
Tributary GH_ER1A Elk River Side Channel 20 10% 0.0107 0.0123 0.0448 20 0% 0.00124 0.000437 0.00235
Decant GH_TC2 Thompson Creek 24 0% 0.00766 0.00270 0.0128 24 4.2% 0.00155 0.00255 0.0125

Tributary GH_ERSC2 Elk River 11 9.1% 0.0104 0.0108 0.0393 11 9.1% 0.00205 0.00315 0.0109
Main GH_ERC Elk River 20 5.0% 0.0107 0.0174 0.0798 20 0% 0.00124 0.000429 0.00240
Main GH_ER1 Elk River 27 15% 0.0134 0.0204 0.0911 27 0% 0.00113 0.000348 0.00220

indicates > 20% of results exceed the interim screening value.
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Elk Tributary EV_HC6 Harmer Creek 13 0% 0.00643 0.00286 0.0142 13 0% 0.00442 0.000553 0.00540
Main CM_MC1 Michel Creek 26 7.7% 0.0237 0.0663 0.338 26 0% 0.00441 0.000809 0.00600

Tributary CM_AG1 Andy Good Creek 1 0% 0.00353 - 0.00353 1 0% 0.00230 - 0.00230
Main EV_ER4 Elk River 27 15% 0.0160 0.0246 0.123 27 0% 0.00121 0.000570 0.00370

Tributary EV_DC1 Dry Creek 23 4.3% 0.00703 0.00816 0.0403 23 0% 0.00160 0.000671 0.00320
Tributary EV_HC1 Harmer Creek 27 0% 0.00870 0.00415 0.0258 27 7.4% 0.00399 0.00259 0.0135
Tributary EV_GV1 Grave Creek 13 7.7% 0.0108 0.00843 0.0319 13 7.7% 0.00265 0.00167 0.00650
Decant EV_SM1 Six Mile Creek 21 14% 0.0120 0.0126 0.0443 21 4.8% 0.00139 0.00147 0.00710

Tributary EV_BLM2 Balmer Creek 16 94% 0.0477 0.0320 0.164 16 100% 0.0303 0.00248 0.0358
Tributary EV_FC1 Fennelon Creek 21 33% 0.0293 0.0175 0.0732 21 100% 0.0179 0.00744 0.0369
Decant EV_GC2 Goddard Creek 24 21% 0.0224 0.0371 0.175 24 8.3% 0.00251 0.00272 0.0119

Tributary EV_OC1 Otto Creek 23 8.7% 0.0154 0.0127 0.0573 23 0% 0.00127 0.000607 0.00300
Main EV_ER2 Elk River 21 19% 0.0175 0.0351 0.159 21 0% 0.00124 0.000559 0.00280

Tributary CM_PC2 Pengelly Creek 14 7.1% 0.00743 0.00886 0.0377 14 0% 0.00319 0.00111 0.00500
Decant CM_CCPD Corbin Creek 28 0% 0.00429 0.00326 0.0146 28 0% 0.00107 0.000170 0.00175
Decant CM_SPD Corbin Creek 25 4.0% 0.0289 0.124 0.620 25 0% 0.00122 0.000867 0.00514

Tributary CM_CC1 Corbin Creek 28 3.6% 0.0147 0.0615 0.327 28 0% 0.00123 0.000587 0.00329
Main CM_MC2 Michel Creek 28 7.1% 0.0219 0.0601 0.247 28 0% 0.00168 0.00103 0.00458

Tributary CM_MCTM Michel Creek 10 0% 0.00725 0.00483 0.0190 7 0% 0.00307 0.00132 0.00490
Main EV_MC3 Michel Creek 27 3.7% 0.0442 0.181 0.947 27 7.4% 0.00319 0.00195 0.00995

Tributary EV_EC1 Erickson Creek 23 0% 0.0131 0.00446 0.0228 23 96% 0.0114 0.00307 0.0174
Decant EV_SP1 South Pit Creek 21 0% 0.00488 0.00714 0.0299 21 0% 0.00105 0.0000812 0.00150
Decant EV_MG1 Milligan Pond 21 9.5% 0.0168 0.0123 0.0563 21 14% 0.00435 0.00779 0.0331
Decant EV_GT1 Gate Creek 24 0% 0.00891 0.00764 0.0255 24 4.2% 0.00222 0.00153 0.00830
Decant EV_BC1 Bodie Creek 24 0% 0.00534 0.00336 0.0150 24 0% 0.00111 0.000224 0.00196
Main EV_MC2 Michel Creek 20 0% 0.00579 0.00235 0.0117 20 0% 0.00219 0.000881 0.00425

Decant EV_AQ6 Aqueduct Creek 12 8.3% 0.0124 0.0126 0.0514 12 0% 0.00163 0.000920 0.00400
Tributary EV_AQ1 Aqueduct Creek 11 45% 0.0353 0.0289 0.109 11 18% 0.00458 0.00305 0.0120
Tributary EV_SPR2 Spring Creek 22 0% 0.0143 0.00357 0.0204 22 100% 0.0111 0.00177 0.0143

Main EV_ER1 Elk River 27 15% 0.0167 0.0261 0.125 27 0% 0.00158 0.00101 0.00565
Main RG_ELKFERNIE Elk River 26 12% 0.0208 0.0450 0.198 26 0% 0.00180 0.000850 0.00420
Main RG_ELKORES Elk River 26 12% 0.0141 0.0206 0.0988 26 0% 0.00130 0.000861 0.00455
Main RG_ELKMOUTH Elk River 26 7.7% 0.0119 0.0192 0.0934 26 0% 0.00122 0.000745 0.00390
Main RG_WARDB Kootenay River 26 12% 0.0178 0.0140 0.0611 26 0% 0.00107 0.000159 0.00160
Main RG_KERRRD Koocanusa Reservoir 20 0% 0.00506 0.00254 0.0115 20 0% 0.000558 0.000120 0.000950
Main RG_DSELK Koocanusa Reservoir 26 0% 0.00568 0.00316 0.0156 26 3.8% 0.00211 0.00711 0.0367
Main RG_GRASMERE Koocanusa Reservoir 26 0% 0.00591 0.00383 0.0176 26 0% 0.000633 0.000249 0.00120
Main RG_USGOLD Koocanusa Reservoir 20 0% 0.00542 0.00344 0.0148 20 0% 0.000563 0.000169 0.00115
Main RG_BORDER Koocanusa Reservoir 26 0% 0.00564 0.00335 0.0141 26 0% 0.000576 0.000178 0.00105

indicates > 20% of results exceed the interim screening value.
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In creeks subject to more influence from GHO (i.e., Leask, Wolfram, and Thompson creeks), 

conditions were consistently phosphorus limited.  Stations on Leask Creek (GH_LC2) and 

Wolfram Creek (GH_WC2) had phosphorus and orthophosphate concentrations that were above 

the interim screening values, but concentrations were lower downstream from the management 

ponds on the same tributaries (GH_LC1 and GH_WC1; Table 5.1). 

Within the Elk River (GH_ER1), total nitrogen and TN:TP ratios have been increasing, and 

phosphorus and orthophosphate concentrations have mostly been below the interim 

screening values (Table 5.1).  

5.4 MU4 Summary 

Within MU4, there were three distinct areas as related to limiting nutrients, trophic classification, 

and trends.  Tributaries of the Elk River had conditions ranging from nitrogen to phosphorus 

limited, and trophic classifications from hyper-eutrophic to oligotrophic.  Balmer Creek, Fennelon 

Creek, Erickson Creek, and Spring Creek had phosphorus concentrations above the 

normal range (average of 1.6 times the normal range), suggesting naturally elevated phosphorus 

concentrations, and as a result, conditions were often mesotrophic.  Concentrations of 

phosphorus and orthophosphate were also frequently above the interim screening values at 

Balmer Creek and Fennelon Creek, and less so at Goddard Creek (Table 5.1). 

In the vicinity of CMO, conditions were ultra-oligotrophic and phosphorus limited, with nitrogen 

concentrations and TN:TP ratios increasing and total phosphorus concentrations decreasing at 

several stations.  Very few samples were above the interim screening values at CMO 

monitoring stations (Table 5.1). 

Near EVO, both phosphorus and nitrogen concentrations were decreasing, and therefore TN:TP 

ratios were generally stable.  Exceptions were in Erickson Creek and Gate Creek, where nitrogen 

has increased due to mine activity (i.e., active spoils for Erickson Creek, pit dewatering for 

Gate Creek), and as a result TN:TP ratios have also increased.  Erickson Creek has remained 

mostly mesotrophic, while Gate Creek has shifted from meso-eutrophic to oligotrophic or 

ultra-oligotrophic.  Within Aqueduct Creek, conditions ranged from nitrogen to marginally 

phosphorus limited.  Phosphorus concentrations were frequently above the interim screening 

value at EV_AQ1 (located within residential and agricultural area below lower Michel Creek Rd.), 

and orthophosphate concentrations were almost always above the interim screening values in 

Erickson Creek and Spring Creek (Table 5.1).  Nitrogen and phosphorus concentration have been 

stable within Aqueduct Creek, and therefore any changes to either nitrogen or phosphorus could 

affect productivity at this location. 
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5.5 MU5 Summary 

Within MU5, the Elk River downstream from all operations was consistently phosphorus limited.  

Nitrogen concentrations have been mostly stable, other than a small, significant increase at the 

station in Fernie (RG_ELKFERNIE).  Total phosphorus concentrations decreased significantly at 

this station as well, and further downstream at the Elko Reservoir (RG_ELKORES).  The result 

has been a significant increase in TN:TP ratios at these stations.  Trophic classification among 

MU5 stations were seasonally elevated to meso-eutrophic or eutrophic just after freshet, but 

decreased to oligotrophic or ultra-oligotrophic later in the growing season.  

Phosphorus concentrations were above the interim screening value occasionally within MU5 

(Table 5.1), with elevated concentrations observed seasonally related to freshet.  

Because stations within MU5 reflected conditions in the Elk River downstream from all five mine 

operations, the results of planned water treatment, including improved nitrate management and 

blasting practices, should be evident through water quality monitoring.   

5.6 MU6 Summary 

Within MU6, the reference station at Wardner (Kootenay River) was within co-limited range, 

fluctuating between nitrogen and phosphorus limiting conditions, while all other stations located 

in the reservoir were phosphorus limited and usually oligotrophic to ultra-oligotrophic.  

Conditions were sometimes mesotrophic in June following freshet.  No consistent trends were 

evident for either nitrogen or phosphorus, and there were almost no instances of total phosphorus 

or orthophosphate above the interim screening values (i.e., only one station, RG_DSELK, was 

above the interim screening level for orthophosphate in 1 of 26 samples collected during the 

growing season in 2013 to 2019; Table 5.1).   

5.7 Recommendations 

Based on the evaluation of nutrient concentrations within the Elk Valley, including identification of 

the limiting nutrient(s), classification of trophic status, comparison to background normal ranges, 

temporal trends, and relationships with biological productivity endpoints derived from site-specific 

data and the literature, the following recommendations are provided: 

1. Continue to monitor total phosphorus and orthophosphate concentrations in water 

because this provides the most statistically sensitive means of detecting changes over 

time, compared to biological monitoring endpoints. 

2. Evaluate aqueous total phosphorus and orthophosphate concentrations relative to the 

interim screening values of 0.03 mg/L for total phosphorus and 0.006 mg/L for 

orthophosphate to support follow-up analyses (i.e., desktop and additional monitoring) 

that may inform potential management decisions around mining activities with potential to 
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increase nutrient concentrations in the receiving environment.  Stations having 

concentrations greater than the interim screening values during the growing seasons of 

2013 through 2019 are listed in Table 5.1.  As noted in Section 4.4.2, concentrations 

greater than the interim screening values may not result in changes to biological 

productivity, because such responses also depend on other factors such as water flow, 

clarity, and temperature.  Therefore, such occurrences should be viewed as an opportunity 

for further evaluation rather than a conclusion of an adverse effect.  

3. Continue to monitor benthic invertebrate community endpoints because changes in 

primary productivity that affect overall ecosystem function will also be reflected as changes 

in benthic community characteristics over time.  

4. Consider additional sampling for analysis of periphyton chlorophyll-a and AFDM if/where 

mean concentrations are observed that are above the interim screening values 

(particularly for the bioavailable orthophosphate form) and other conditions are conducive 

to increasing biological productivity (e.g., prolonged low flow, clear water, 

warm temperatures).  Such data, along with concurrent benthic invertebrate sampling, 

may assist in refining the interim screening values.  Further evaluation should be 

considered at areas where concentrations above the interim screening values are 

observed to understand the integrated relationship between nutrient concentrations, other 

relevant environmental variable, and biological responses. 

Where discharges can be controlled, the magnitude of the phosphorus concentration relative to 

the interim screening value should inform the flow rate and seasonal discharge timing.  To the 

extent possible, avoid phosphorus discharges during extended low-flow periods particularly 

during the growing season when water temperatures are warmest.   
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 DETAILED STATISTICAL METHODS 

 The Kaplan-Meier Method 

The Kaplan-Meier (K-M) method involves transforming the left censored (i.e., < value) dataset 

to a right censored (i.e., > value) dataset, and then using the K-M estimator (used to estimate 

the mean survival time in survival analysis) to estimate the mean.  The calculation was 

conducted using the survfit() function in the survival package (Therneau 2017) in R (R Core 

Team 2017) and involves calculating the area under the K-M survival curve.  The K-M method 

is non-parametric and can accommodate multiple LRLs.  The method of estimating the mean 

is equivalent to using the distribution of detectable values below the LRL to represent values 

that are < LRL.  For example, the mean of the data set {1, 2, < 4, 5} is estimated as the mean 

of 1, 2, [½×1 + ½×2], and 5 which is 2.375.  The value < 4 is replaced by the distribution of 

values below 4 (i.e., 1 and 2 with equal weight of ½).  Similarly, the mean of the data set {1, 1.6, 

2, 2.1, < 4, 5} is estimated as the mean of 1, 1.6, 2, 2.1, [¼×1 + ¼×1.6 + ¼×2 + ¼×2.1], and 

5 which is 2.229.  Again, the value < 4 is replaced by the distribution of values below 4 (i.e., 1, 

1.6, 2, and 2.1 with equal weight of ¼).  If there is only one LRL and no detected values below 

the LRL, then the K-M estimate of the mean is equivalent to replacing the value below the LRL 

with the LRL (i.e., the best estimate for the values < LRL is the LRL). 

 Local Polynomial Regression (LOESS) 

LOESS models allow the regression coefficient for y to vary with the value of x 

(total phosphorous) and account for non-linearity.  The coefficient at an individual data point is 

estimated using a defined neighbourhood of surrounding points and weighted by the distance 

from that point.  The LOESS model was fit in R using the default span of 0.75, which sets the 

neighbourhood size to 75% of the closest points (R Core Team, 2017).  The fit of the 

relationship between TSS and turbidity with total phosphorus was compared using an ‘r2’ 

calculated as the square of the correlation between observed values and their estimated fitted 

value from the respective LOESS model.  The upper 95% prediction limit for total phosphorus 

using the LOESS regression model was calculated as the fitted value from the LOESS model 

plus 1.96 times the standard deviation after removing outliers (greater than Q3 + 1.5(IQR) on 

the untransformed and log10-transformed scales).  Residual variation was not constant across 

the LOESS regression (Appendix Figure A.3).  Thus, a LOESS regression on the standard 

deviation of the residuals was used to adjust the confidence intervals across values of TSS 

and turbidity.  
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 Trend Analysis  

A censored regression Analysis of Variance (ANOVA) model was used to assess trends 

over time.  The models were fit with maximum likelihood estimation with an assumed 

distribution (lognormal or normal), which was chosen through a comparison of the 

log-likelihood (i.e., the model with the highest log-likelihood or ‘best-fit’ was chosen).  

The significance of each term in the model was assessed using likelihood-ratio tests to 

determine if there was a significant change in log-likelihood with the addition of the term in 

the model.  If the year term was significant (α = 0.1), then post-hoc contrasts were conducted 

to test for all pairwise differences among years with Bonferroni correction for the number of 

individual tests. 

Temporal changes in phosphorus concentrations were also evaluated for each mine-exposed 

station relative to reference from 2013 to 2019.  The following model was fit: 

𝑌 ൌ 𝑀𝑜𝑛𝑡ℎ  𝑌𝑒𝑎𝑟   𝑆𝑡𝑎𝑡𝑢𝑠  𝑆𝑡𝑎𝑡𝑖𝑜𝑛ሺ𝑆𝑡𝑎𝑡𝑢𝑠ሻ  𝑆𝑡𝑎𝑡𝑢𝑠 ൈ 𝑌𝑒𝑎𝑟  𝜖 

where the objective was to test for changes in the difference between the mine-exposed station 

and the reference stations (Status) among years (Year) while controlling for month (Month) 

and station (Station).  Since only one mine-exposed station was included in the model and all 

mine-exposed stations were not sampled in all months, the Status×Month term was not 

included in the model.  Thus, it was assumed that seasonal patterns (i.e., changes in month 

within a year) were the same at mine-exposed and reference stations.  The error distribution 

(ϵ) of the model was determined by comparing models assumed to have a lognormal and 

normal distribution and choosing the best fit as the model with the highest log-likelihood.  If the 

Status×Year term for the best fitting model was significant (α = 0.1) it suggested a change in 

the difference for status (mine-exposed concentrations – reference concentrations) or  among 

years and post-hoc contrasts were conducted to test for all pairwise differences among years 

with Bonferroni correction for the number of individual tests. 

 

 



Figure A.1:  Scatterplots of Total Phosphorus Concentrations versus Total 
Suspended Solids and Turbidity (Detected Values Only), for Values Above 
the Laboratory Reporting Limit (LRL) at Reference Areas from 2013 to 2019

Notes: solid line = locally weighted scatterplot smoothed (LOWESS) regression line; dashed lines = 95% 
prediction limits for a single observation based on the LOWESS regression; outliers were defined as 
observations with residuals beyond Q3 + 1.5 (Q3-Q1) and were removed from the regression and plotted as 
an ×.  



Figure A.2:  Description of a Boxplot

Notes: Q1 = first quartile (25th Percentile); Q3 = third quartile (75th Percentile); IQR = inter-quartile range (IQR = 
Q3-Q1).
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Figure A.3:  Monthly Mean Values for Each Year and Reference Area Used to 
Define the Reference Area Normal Ranges from Samples Collected from 12 
Reference Areas, Elk Valley, 2013 to 2019    

Notes: Outliers were defined as observations that exceeded Q3 + 1.5(Q3 - Q1) on both the untransformed and 
log10 scales and are plotted as an ×.  The upper limit of the normal range in each month is plotted as a black dash.



Parameter Covariate
Values Reported 

<LRL and 

Removeda

n
(After Outliers 

Removed)

n Outliers 

Removedb % Outliers r2,c

log10(TSS) 725 664 13 1.9 0.725

log10(Turbidity) 211 1,154 38 3.2 0.702

Note: only detected concentrations were used in the regression models.

Table A.1: Locally Weighted Scatterplot Smoothed (LOWESS) Regression Model Statistics Used to Define Covariate-
adjusted (Total Suspended Solids and Turbidity) Reference Area Normal Ranges for Total Phosphorus, Based on 
Values Above the Laboratory Reporting Limit (LRL) at Reference Areas from 2013 to 2019

log10(Phosphorus)

b Outliers were identified as residuals that exceeded Q3 + 1.5(Q3 - Q1) or fell below Q1 - 1.5(Q3 - Q1).
c r2 calculated as the square of the correlation between observed values and their estimated fitted value from the respective LOWESS model.

a Values below the LRL were moved from the regression for Total Phosphorus or Total Suspended Solids and Turbidity, respectively.



Table A.2:  Upper Limits of the Normal Range for Monthly Mean Reference Values For Nutrients, TSS, and Turbidity based on Samples from 12 Reference Areas, 2013 to 2019

n
# 

Outliers 
Median 97.5th 

percentile
n

# 
Outliers 

Median 97.5th 

percentile
n

# 
Outliers 

Median 97.5th 

percentile
n

# 
Outliers 

Median 97.5th 

percentile

Maximum 
Turbidity-

adjusted Capa

January 53 1 <1.00 4.10 52 1 0.226 2.15 54 0 0.00280 0.00890 53 1 0.00420 0.0123 0.0232

February 56 0 <1.00 5.70 56 0 0.250 2.64 56 0 0.00298 0.00710 55 0 0.00470 0.0163 0.0259

March 57 1 <1.00 7.60 58 0 0.339 6.78 56 0 0.00260 0.00880 49 7 0.00410 0.0141 0.0432

April 66 3 1.75 12.9 68 1 0.580 26.1 66 0 0.00210 0.00600 65 1 0.00480 0.0213 0.0924

May 71 0 5.82 149 71 0 2.41 105 71 0 0.00190 0.00668 71 0 0.0107 0.0896 0.212

June 57 1 2.50 240 57 1 0.905 117 43 0 0.00200 0.00690 42 1 0.00703 0.0611 0.226

July 65 4 1.45 13.6 68 1 0.576 18.6 69 0 0.00180 0.00500 66 3 0.00474 0.0258 0.0760

August 64 7 1.00 4.20 69 2 0.280 5.11 71 0 0.00170 0.00490 69 2 0.00360 0.0131 0.0370

September 68 3 <1.00 7.70 67 4 0.300 3.16 71 0 0.00140 0.00600 71 0 0.00420 0.0103 0.0284

October 69 2 0.900 5.30 69 2 0.260 2.15 71 0 0.00127 0.00500 71 0 0.00270 0.0116 0.0232

November 63 6 0.800 2.30 67 2 0.270 2.47 69 0 0.00170 0.00490 69 0 0.00327 0.0128 0.0250

December 63 1 <1.00 6.00 61 4 0.290 1.52 63 2 0.00240 0.00540 65 0 0.00390 0.0206 0.0193

Note: All summary statistics are formatted to 3 significant digits.
a Maximum turbidity-adjusted total phosphorus normal range derived using the LOESS regression model and the associated upper 95% prediction limit for the turbidity normal range; refer to methods for details.

Month

TSS
(mg/L)

Turbidity
(NTU)

Orthophosphate (mg/L)
Total Phosphorus

(mg/L)

Page 1 of 3



Table A.2:  Upper Limits of the Normal Range for Monthly Mean Reference Values For Nutrients, TSS, and Turbidity based on Samples from 12 Reference Areas, 2013 to 2019

January

February

March

April

May

June

July

August

September

October

November

December

Note: All summ
a Maximum tu

Month

n # Outliers Median 97.5th 

percentile
n

# 
Outliers 

Median 97.5th 

percentile
n

# 
Outliers 

Median 97.5th 

percentile
n

# 
Outliers 

Median 97.5th 

percentile

54 0 0.136 0.301 54 0 <0.00100 0.00140 52 2 <0.00500 0.0272 54 0 <0.0500 0.126

56 0 0.129 0.312 56 0 <0.00100 0.00140 55 1 <0.00500 0.0349 56 0 0.0555 0.114

56 0 0.110 0.307 56 0 <0.00100 0.00270 55 1 <0.00500 0.0298 56 0 0.0560 0.207

67 0 0.112 0.298 67 0 0.000950 0.00130 64 3 0.00430 0.0181 65 0 0.0680 0.210

71 0 0.113 0.277 69 2 0.000680 0.00210 70 1 0.00382 0.0213 68 3 0.0921 0.237

44 0 0.0738 0.158 44 0 0.000500 0.000667 34 10 0.00280 0.00323 38 2 0.0598 0.150

69 0 0.0433 0.156 67 2 0.000750 0.00105 66 3 0.00365 0.0162 69 0 0.0720 0.344

71 0 0.0476 0.225 69 2 <0.00100 0.00320 67 4 0.00370 0.0182 71 0 0.0620 0.186

71 0 0.0534 0.251 71 0 0.000800 0.00260 65 6 0.00370 0.00800 71 0 0.0560 0.149

71 0 0.0664 0.285 66 5 0.000500 0.00103 70 1 0.00340 0.0248 70 1 0.0560 0.144

69 0 0.0947 0.280 69 0 0.000900 0.00160 66 3 <0.00500 0.0198 67 2 0.0570 0.142

65 0 0.129 0.314 64 1 0.000500 0.00180 64 1 0.00250 0.0429 64 1 <0.0500 0.121

Nitrate (mg/L-N)
BC Chronic Guideline = 3 mg/L

Nitrite (mg/L-N)
BC Chronic Guideline = 0.02 mg/L

Ammonia
(mg/L-N)

Total Kjeldahl Nitrogen (mg/L)
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Table A.2:  Upper Limits of the Normal Range for Monthly Mean Reference Values For Nutrients, TSS, and Turbidity based on Samples from 12 Reference Areas, 2013 to 2019

January

February

March

April

May

June

July

August

September

October

November

December

Note: All summ
a Maximum tu

Month

n
# 

Outliers 
Median 97.5th 

percentile
n

# 
Outliers 

Median 97.5th 

percentile

54 0 0.192 0.352 54 0 0.144 0.307

56 0 0.193 0.364 56 0 0.138 0.318

56 0 0.189 0.382 56 0 0.118 0.333

65 0 0.204 0.354 67 0 0.119 0.304

71 0 0.210 0.490 71 0 0.120 0.283

39 1 0.149 0.409 44 0 0.0818 0.164

66 3 0.127 0.250 69 0 0.0551 0.178

71 0 0.134 0.318 71 0 0.0563 0.231

71 0 0.118 0.339 71 0 0.0594 0.257

70 1 0.139 0.372 71 0 0.0724 0.295

68 1 0.167 0.362 69 0 0.102 0.293

64 1 0.188 0.390 65 0 0.139 0.320

Total Nitrogen
(mg/L-N)

Inorganic Nitrogen (mg/L-N)
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APPENDIX B
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Figure B.1:  Ratio of Inorganic Nitrogen to Orthophosphate for Growing Season Monthly 
Means in Management Unit 1, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicates phosphorus limitation, total N:P ratios < 7 (hatched line) indicates nitrogen 
limitation, and total N:P ratios between 7 and 15 indicates co-limitation. Vertical line separates reference from mine-exposed 
areas. Growing season includes June 15 to September 30.
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Figure B.2:  Ratio of Inorganic Nitrogen to Orthophosphate for Growing Season Monthly 
Means in Management Unit 2, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicates phosphorus limitation, total N:P ratios < 7 (hatched line) indicates 
nitrogen limitation, and total N:P ratios between 7 and 15 indicates co-limitation. Vertical line separates reference from mine-
exposed areas. Growing season includes June 15 to September 30. LC_SBPIN met station selection criteria; however no data 
was available during the growing season.



1

10

100

1,000

10,000

100,000

1,000,000

G
H

_E
R

2

G
H

_B
R

_F

G
H

_W
O

LF

G
H

_W
IL

LO
W

G
H

_W
A

D
E

G
H

_C
O

U
G

A
R

G
H

_N
N

C

G
H

_M
C

1

G
H

_L
C

2

G
H

_L
C

1

G
H

_E
R

S
C

4

G
H

_W
C

2

G
H

_W
C

1

G
H

_E
R

1A

G
H

_T
C

2

G
H

_E
R

S
C

2

G
H

_E
R

C

G
H

_E
R

1

In
or

ga
ni

c 
N

itr
og

en
:O

rt
ho

ph
os

ph
at

e

Decant

Main Stem

Tributary

Growing Season

Figure B.3:  Ratio of Inorganic Nitrogen to Orthophosphate for Growing Season Monthly 
Means in Management Unit 3, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicates phosphorus limitation, total N:P ratios < 7 (hatched line) indicates nitrogen 
limitation, and total N:P ratios between 7 and 15 indicates co-limitation. Vertical line separates reference from mine-exposed 
areas. Growing season includes June 15 to September 30.
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Figure B.4:  Ratio of Inorganic Nitrogen to Orthophosphate for Growing Season Monthly 
Means in Management Unit 4, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicates phosphorus limitation, total N:P ratios < 7 (hatched line) indicates nitrogen 
limitation, and total N:P ratios between 7 and 15 indicates co-limitation. Vertical line separates reference from mine-exposed 
areas. Growing season includes June 15 to September 30.



1

10

100

1,000

10,000

EV
_E

R
1

R
G

_E
LK

FE
R

N
IE

R
G

_E
LK

O
R

ES

R
G

_E
LK

M
O

U
TH

In
or

ga
ni

c 
N

itr
og

en
:O

rth
op

ho
sp

ha
te

Main Stem

Growing Season

Figure B.5:  Ratio of Inorganic Nitrogen to Orthophosphate for Growing Season Monthly 
Means in Management Unit 5, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicates phosphorus limitation, total N:P ratios < 7 (hatched line) indicates nitrogen 
limitation, and total N:P ratios between 7 and 15 indicates co-limitation. Vertical line separates reference from mine-exposed areas. 
Growing season includes June 15 to September 30.
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Figure B.6:  Ratio of Inorganic Nitrogen to Orthophosphate for Growing Season Monthly 
Means in Management Unit 6, 2013 to 2019

Notes: Total N:P ratios > 15 (hatched line) indicates phosphorus limitation, total N:P ratios < 7 (hatched line) indicates nitrogen 
limitation, and total N:P ratios between 7 and 15 indicates co-limitation. Vertical line separates reference from mine-exposed areas. 
Growing season includes June 15 to September 30.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.7: Monthly Mean Concentrations for Total Nitrogen from Management Unit 1 
Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.8: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
1 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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1 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.8: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
1 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.8: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
1 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.9: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 1 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.9: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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(TN:TP) from Management Unit 1 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.10: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
2 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.10: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
2 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.10: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
2 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.10: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
2 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.11: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
2 Sampling Areas, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.11: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
2 Sampling Areas, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.11: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
2 Sampling Areas, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.11: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
2 Sampling Areas, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.11: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
2 Sampling Areas, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.12: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 2 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.12: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 2 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.12: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 2 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.12: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 2 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.13: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.13: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.13: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.13: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.13: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.14: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.14: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.14: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.14: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.14: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.15: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.15: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.15: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.15: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.15: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 3 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.16: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.16: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.16: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.16: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.16: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.16: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.16: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.17: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.17: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.17: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.17: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.17: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.17: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.17: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.18: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.18: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.18: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.18: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.18: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 4 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.19: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
5 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.20: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
5 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.21: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 5 Sampling Areas, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.22: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
6 Sampling Areas, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.22: Monthly Mean Concentrations for Total Nitrogen from Management Unit  
6 Sampling Areas, 2013 to 2019

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.23: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
6 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.23: Monthly Mean Concentrations for Total Phosphorus from Management Unit  
6 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.24: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 6 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.24: Monthly Mean Concentrations for Total Nitrogen:Total Phosphorus 
(TN:TP) from Management Unit 6 Sampling Areas, 2013 to 2019

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
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Figure B.25: Relative Proportions of Nitrogen Species Making Up Total Nitrogen, Management Unit 1, 2013 to 2019
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Figure B.26: Relative Proportions of Nitrogen Species Making Up Total Nitrogen, Management Unit 2, 2013 to 2019
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Figure B.27: Relative Proportions of Nitrogen Species Making Up Total Nitrogen, Management Unit 3, 2013 to 2019
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Figure B.28: Relative Proportions of Nitrogen Species Making Up Total Nitrogen, Management Unit 4, 2013 to 2019
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Figure B.29: Relative Proportions of Nitrogen Species Making Up Total Nitrogen, Management Unit 5, 2013 to 2019
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Figure B.30: Relative Proportions of Nitrogen Species Making Up Total Nitrogen, Management Unit 6, 2013 to 2019
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Figure B.31: Relative Proportions of Inorganic Nitrogen Species Making Up Total Nitrogen, Management Unit 1, 2013 to 2019
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Figure B.32: Relative Proportions of Inorganic Nitrogen Species Making Up Total Nitrogen, Management Unit 2, 2013 to 2019



0

20

40

60

80

100

G
H

_E
R

2

G
H

_B
R

_F

G
H

_W
O

LF

G
H

_W
IL

LO
W

G
H

_W
A

D
E

G
H

_C
O

U
G

A
R

G
H

_N
N

C

G
H

_M
C

1

G
H

_L
C

2

G
H

_L
C

1

G
H

_E
R

S
C

4

G
H

_W
C

2

G
H

_W
C

1

G
H

_E
R

1A

G
H

_T
C

2

G
H

_E
R

S
C

2

G
H

_E
R

C

G
H

_E
R

1

%
 C

om
po

si
tio

n

Nitrate Nitrite Ammonia

Figure B.33: Relative Proportions of Inorganic Nitrogen Species Making Up Total Nitrogen, Management Unit 3, 2013 to 2019
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Figure B.34: Relative Proportions of Inorganic Nitrogen Species Making Up Total Nitrogen, Management Unit 4, 2013 to 2019
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Figure B.35: Relative Proportions of Inorganic Nitrogen Species Making Up Total Nitrogen, Management Unit 5, 2013 to 2019
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Figure B.36: Relative Proportions of Inorganic Nitrogen Species Making Up Total Nitrogen, Management Unit 6, 2013 to 2019



Table B.1: Summary of Water Chemistry Data for Key Parameters for the Nutrient Study Monitoring Stations during the Growing Season (June to September), 2013 to 2019

n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile
n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile

M FR_UFR1 Fording River 24 0.0263 0.0569 0.168 0.0599 0.0753 0.0945 0.114 0.123 24 0.0149 0.0110 0.0565 0.0110 0.0156 0.0200 0.0396 0.0536
T FR_HC3 Henretta Creek 20 0.0618 0.150 0.368 0.160 0.207 0.233 0.292 0.360 20 0.0514 0.0799 0.294 0.0868 0.161 0.180 0.220 0.275
T RG_CH1 Chauncey Creek 28 0.0675 0.0594 0.409 0.0761 0.0988 0.111 0.141 0.249 28 0.0322 0.0113 0.164 0.0198 0.0310 0.0517 0.0636 0.106
T FR_HC2 Henretta Creek 10 1.62 1.44 7.37 1.44 2.16 3.30 3.54 7.37 10 1.61 1.40 7.26 1.40 2.08 3.23 3.45 7.26
T FR_HC1 Henretta Creek 27 1.58 1.09 8.29 1.10 1.71 2.87 4.00 5.17 27 1.57 0.927 8.20 1.04 1.67 2.64 3.91 4.93
M FR_FR1 Fording River 22 1.26 0.992 6.54 1.05 1.84 2.32 3.29 4.43 22 1.26 0.774 6.49 0.977 1.71 2.18 3.20 4.10
D FR_CC1 Clode Creek 22 16.9 21.9 73.5 22.3 32.1 46.4 59.4 71.0 22 16.6 22.0 73.4 23.5 32.8 46.4 58.9 71.0
D FR_LMP1 Lake Mountain Creek 8 14.5 0.936 42.6 0.936 1.96 4.36 17.7 42.6 8 15.3 0.714 44.7 0.714 1.60 4.10 17.6 44.7
D FR_EC1 Eagle Settling Pond 13 10.9 10.7 45.7 10.7 22.4 33.3 39.7 45.7 13 11.0 10.6 45.0 10.6 22.3 33.1 39.7 45.0
D FR_LP1 Fording River 7 1.92 0.360 5.97 0.360 4.27 4.97 5.68 5.97 7 1.76 0.297 5.47 0.297 3.90 4.70 5.14 5.47
D FR_NL1 Fording River 4 1.02 12.1 14.5 12.1 12.8 13.6 14.1 14.5 4 1.26 11.5 14.4 11.5 12.5 13.6 14.1 14.4
D FR_SP1 Smith Pond 21 1.18 0.119 5.65 0.125 0.184 0.248 0.335 0.998 21 1.03 0.0544 4.88 0.0561 0.129 0.192 0.258 0.887
M FR_FR2 Fording River 26 3.01 3.25 13.9 3.29 4.29 6.77 8.84 12.0 26 2.99 3.09 13.5 3.16 4.13 6.69 8.73 11.8
T FR_KC1 Kilmarnock Creek 22 12.2 15.3 66.9 19.7 31.0 39.3 47.2 53.2 22 12.2 15.3 66.8 19.4 30.7 39.3 47.1 52.8
D FR_SKP1 Kilmarnock Creek 8 13.1 15.3 52.5 15.3 24.8 37.5 45.7 52.5 8 13.2 15.3 52.4 15.3 24.5 37.4 45.5 52.4
M GH_FR3 Fording River 10 3.08 3.31 13.1 3.31 5.32 7.60 10.1 13.1 11 3.07 3.27 13.1 3.27 4.08 7.12 10.0 13.1
D FR_SKP2 Kilmarnock Creek 3 9.60 16.4 35.3 16.4 16.4 28.8 35.3 35.3 3 9.57 16.4 35.2 16.4 16.4 28.7 35.2 35.2
D GH_SC1 Swift Creek 16 5.21 7.27 29.1 7.27 15.9 20.2 21.3 29.1 16 5.31 7.22 29.0 7.23 15.7 19.8 21.1 29.0
M FR_FR4 Fording River 22 2.80 4.43 14.5 5.51 7.33 8.64 10.9 14.0 22 2.79 4.24 14.0 5.05 7.28 8.30 10.8 13.8
D GH_CC1 Cataract Creek 22 2.52 24.7 33.9 25.0 29.1 30.5 31.0 33.7 22 2.59 24.4 33.8 24.8 28.9 30.4 30.9 33.6
M FR_FRCP1 Fording River 20 2.85 6.10 16.4 6.54 8.15 9.37 12.0 16.3 20 2.84 5.92 16.0 6.32 7.88 9.08 11.6 16.0
M FR_FRRD Fording River 16 3.72 11.6 24.3 11.6 13.6 17.5 19.0 24.3 16 3.77 11.5 24.2 11.5 13.4 17.3 18.8 24.2
D GH_PC1 Porter Creek 22 0.343 2.30 3.86 2.34 2.61 2.70 2.90 3.30 23 0.354 2.19 3.82 2.22 2.47 2.56 2.80 3.26
M GH_PC2 Fording River 14 4.04 10.8 22.8 10.8 13.6 17.9 20.9 22.8 15 3.97 10.7 22.7 10.7 13.3 17.6 20.8 22.7
M FR_FRABCH Fording River 19 4.32 9.07 23.3 9.07 12.4 17.2 20.3 23.3 19 4.43 8.34 23.2 8.34 11.9 17.1 20.2 23.2
M FR_FR5 Fording River 20 2.91 7.48 18.3 8.54 11.4 13.8 15.8 17.5 20 2.95 7.44 18.2 8.30 11.1 13.7 15.8 17.4
M LC_FRUS Fording River 9 1.55 8.07 12.4 8.07 9.84 10.6 11.8 12.4 9 1.49 8.03 12.0 8.03 9.69 10.5 11.7 12.0
M LC_FRUSDC Fording River 7 1.54 8.07 11.9 8.07 8.34 9.35 11.8 11.9 7 1.54 8.03 11.8 8.03 8.30 9.30 11.7 11.8
T LC_DC3 LCO Dry Creek 26 8.24 0.137 25.1 0.142 0.256 0.562 12.9 21.5 26 8.19 0.0588 24.9 0.0624 0.141 0.475 12.8 21.4
T LC_DCEF Dry Creek East Tributary 22 0.0251 0.0941 0.186 0.0972 0.115 0.123 0.145 0.172 22 0.0117 0.0542 0.0916 0.0544 0.0612 0.0672 0.0797 0.0877
D LC_SPDC LCO Dry Creek 20 7.71 0.193 21.9 0.196 0.283 4.69 16.4 20.1 20 7.72 0.0110 21.9 0.0133 0.0588 4.20 15.9 20.0
T LC_DCDS LCO Dry Creek 24 6.61 0.160 19.8 0.177 0.197 2.07 10.9 16.1 24 6.52 0.0110 19.2 0.0172 0.0630 1.77 10.7 16.0
T LC_DC1 LCO Dry Creek 27 2.73 0.0805 8.16 0.0807 0.124 0.177 4.46 7.04 27 2.63 0.0110 8.05 0.0187 0.0350 0.0606 4.18 6.79
M LC_FRDSDC Fording River 27 1.69 6.36 11.8 6.50 7.71 9.37 10.9 11.7 27 1.69 6.32 11.7 6.36 7.44 9.09 10.8 11.6
M LC_FRB Fording River 23 1.74 6.33 11.9 6.76 8.02 9.37 10.8 11.8 23 1.74 6.29 11.8 6.54 7.98 9.26 10.7 11.7
T LC_UC Unnamed Creek 18 0.0285 0.0647 0.155 0.0647 0.0793 0.0973 0.128 0.155 18 0.0101 0.0133 0.0568 0.0133 0.0244 0.0319 0.0389 0.0568
D GH_RLP Rail Loop Sed Pond 18 2.13 0.387 7.26 0.387 1.95 3.04 4.52 7.26 19 2.01 0.0212 6.72 0.0212 1.64 2.50 4.00 6.72
D GH_GH1 Greenhills Creek 23 2.07 2.28 8.97 3.22 3.92 4.82 7.97 8.54 24 2.02 1.78 8.46 3.08 3.75 4.33 7.50 8.32
T GH_GH2 Greenhills Creek 10 1.78 3.87 8.73 3.87 5.15 7.84 8.11 8.73 10 1.96 3.41 8.27 3.41 4.04 7.39 8.01 8.27
M GH_FR1 Fording River 26 1.62 5.77 11.0 6.26 7.53 9.13 10.4 11.0 26 1.60 5.59 10.7 5.89 7.18 9.05 10.1 10.7
T LC_GRCK Grace Creek 22 0.0216 0.0714 0.165 0.0727 0.0810 0.0862 0.104 0.133 22 0.00559 0.0264 0.0463 0.0280 0.0331 0.0377 0.0403 0.0458
T LC_LC1 Line Creek 23 0.121 0.104 0.726 0.140 0.175 0.203 0.245 0.377 25 0.0320 0.0585 0.216 0.0958 0.131 0.143 0.161 0.186
T LC_SLC South Line Creek 24 0.0542 0.101 0.380 0.104 0.130 0.148 0.160 0.181 24 0.0251 0.0402 0.131 0.0419 0.0660 0.0856 0.109 0.114
M LC_LC6 Fording River 12 1.10 7.30 11.1 7.30 8.70 9.26 10.1 11.1 14 1.45 6.29 11.0 6.29 7.83 8.91 10.0 11.0
T LC_LC2 Line Creek 22 0.0864 0.195 0.511 0.198 0.247 0.304 0.373 0.482 24 0.0723 0.134 0.356 0.143 0.176 0.238 0.306 0.344
T LC_LC12 N Horseshoe Creek 12 4.39 2.07 17.2 2.07 4.45 4.99 9.84 17.2 14 4.15 1.86 17.1 1.86 4.10 5.12 9.74 17.1
D LC_LC7 Line Creek 20 0.678 0.0650 1.79 0.0839 0.188 0.312 1.38 1.78 22 0.586 0.0200 1.62 0.0613 0.114 0.199 1.02 1.58
D LC_LC7DSTF Line Creek 5 0.450 0.120 1.06 0.120 0.219 0.340 1.01 1.06 5 0.447 0.0656 0.952 0.0656 0.0846 0.105 0.843 0.952
D LC_SBPIN Line Creek 0 - - - - - - - - 0 - - - - - - - -
T LC_LCUSWLC Line Creek 25 3.10 5.83 17.7 6.61 9.22 11.6 14.0 16.8 26 3.03 5.66 17.6 6.98 9.16 11.4 13.6 16.7
T LC_WLC West Line Creek 26 4.22 11.0 26.4 11.1 13.9 16.7 20.3 24.2 27 4.29 10.8 26.3 11.1 12.9 15.9 20.2 24.1
T WL_WLCI_SP01 Line Creek 11 3.68 10.2 21.6 10.2 13.4 16.5 18.4 21.6 11 3.59 10.2 21.3 10.2 13.4 16.2 18.0 21.3
T WL_LCI_SP02 Line Creek 11 3.14 8.61 17.9 8.61 11.3 16.2 16.8 17.9 11 3.04 8.52 17.2 8.52 11.3 15.9 16.6 17.2
D WL_BFWB_OUT_SP21 Line Creek 13 4.43 0.133 16.2 0.133 0.174 0.238 0.260 16.2 13 4.27 0.0459 15.5 0.0459 0.0609 0.105 0.233 15.5
T LC_LC3 Line Creek 27 2.99 6.49 19.4 7.95 9.38 12.1 13.9 17.4 28 2.94 6.45 19.3 7.56 9.49 11.6 13.5 16.9
T WL_DCP_SP24 Line Creek 10 1.53 6.78 11.7 6.78 8.59 9.94 10.8 11.7 15 2.25 3.88 11.3 3.88 6.92 8.85 10.4 11.3
T LC_LCDSSLCC Line Creek 24 1.91 3.76 11.0 4.97 6.72 8.15 9.61 10.4 24 1.85 3.71 10.9 4.93 6.65 7.84 9.21 10.2
T LC_LC4 Line Creek 27 1.52 3.21 9.45 4.39 5.63 6.78 7.93 8.53 28 1.54 3.11 9.40 4.30 5.28 6.51 7.66 8.26
M LC_LC5 Fording River 26 1.20 5.18 10.4 5.94 7.05 8.06 8.83 9.46 28 1.32 5.13 10.3 5.19 6.57 7.85 8.76 9.42

Notes: "-" = insufficient data for calculation; n = sample size; SD = standard deviation; M = main stem; D = decant; T = tributary.
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Table B.1: Summary of Water Chemistry Data for Key Parameters for the Nutrient Study Monitoring Stations during the Growing Season (June to September), 2013 to 2019

n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile
n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile

Total Nitrogen (mg/L)
Management 

Unit
Main 

Watershed
Exposure 

Status
Stream Type

Teck Water Station 
Code

Stream Name

Inorganic Nitrogen (mg/L)

Reference M GH_ER2 Elk River 26 0.0491 0.0653 0.318 0.0711 0.0921 0.107 0.118 0.204 26 0.0174 0.0141 0.111 0.0203 0.0394 0.0495 0.0563 0.0605
T GH_BR_F BR-F Creek 3 0.0608 0.184 0.296 0.184 0.184 0.199 0.296 0.296 3 0.0440 0.0394 0.127 0.0393 0.0393 0.0779 0.127 0.127
T GH_WOLF Wolf Creek 17 0.0615 0.149 0.359 0.149 0.216 0.254 0.284 0.359 17 0.0384 0.0237 0.185 0.0237 0.0772 0.0876 0.127 0.185
T GH_WILLOW Willow Creek 21 0.850 0.148 4.14 0.171 0.216 0.276 0.288 0.458 22 0.0574 0.0437 0.312 0.0474 0.0995 0.128 0.159 0.196
T GH_WADE Wade Creek 18 0.624 0.131 2.78 0.131 0.262 0.400 0.649 2.78 18 0.347 0.0300 1.41 0.0300 0.117 0.182 0.470 1.41
T GH_COUGAR Cougar Creek 4 0.0314 0.253 0.322 0.253 0.262 0.287 0.313 0.322 4 0.0396 0.0850 0.168 0.0850 0.0868 0.0912 0.131 0.168
T GH_NNC No Name Creek 20 0.449 0.152 1.82 0.159 0.221 0.342 0.765 1.58 20 0.444 0.0148 1.64 0.0156 0.0460 0.129 0.602 1.35
T GH_MC1 Mickelson Creek 22 3.96 0.150 11.5 0.162 0.186 0.270 0.606 10.8 22 3.87 0.0173 11.2 0.0298 0.0568 0.108 0.432 10.2
T GH_LC2 Leask Creek 23 21.6 11.1 82.3 16.9 20.5 43.3 58.8 79.6 23 21.6 10.7 81.6 16.5 20.4 42.7 58.7 79.5
T GH_LC1 Leask Creek 12 20.3 13.0 71.5 13.0 19.9 42.5 56.5 71.5 12 20.3 12.7 71.3 12.7 19.8 41.8 56.4 71.3
T GH_ERSC4 Elk River Side Channel 12 0.0319 0.0823 0.176 0.0823 0.0970 0.127 0.153 0.176 12 0.0308 0.0372 0.131 0.0372 0.0456 0.0602 0.0898 0.131
T GH_WC2 Wolfram Creek 22 14.8 17.1 78.0 25.2 30.9 40.5 55.1 63.0 23 14.2 16.9 77.9 25.1 30.8 39.6 53.9 59.7
T GH_WC1 Wolfram Creek 9 13.9 17.3 57.2 17.3 31.7 49.2 50.8 57.2 9 13.8 17.1 56.5 17.1 31.3 49.1 50.5 56.5
T GH_ER1A Elk River Side Channel 20 0.174 0.0645 0.602 0.0767 0.120 0.276 0.435 0.598 20 0.171 0.0247 0.567 0.0347 0.0706 0.214 0.389 0.529
D GH_TC2 Thompson Creek 24 3.57 7.53 19.1 7.71 9.24 11.1 14.8 17.7 25 3.69 7.05 19.0 7.12 8.71 10.4 13.6 17.7
T GH_ERSC2 Elk River 11 0.730 0.111 2.68 0.111 0.555 0.631 1.27 2.68 11 0.693 0.0761 2.45 0.0761 0.402 0.534 1.04 2.45
M GH_ERC Elk River 20 0.0792 0.198 0.506 0.209 0.245 0.269 0.328 0.478 20 0.0648 0.140 0.372 0.149 0.184 0.213 0.245 0.369
M GH_ER1 Elk River 27 0.0745 0.169 0.488 0.188 0.219 0.262 0.287 0.411 27 0.0680 0.107 0.365 0.124 0.163 0.194 0.227 0.354

Elk T EV_HC6 Harmer Creek 13 0.0902 0.140 0.482 0.140 0.153 0.164 0.166 0.482 13 0.0117 0.0936 0.135 0.0936 0.101 0.111 0.118 0.135
M CM_MC1 Michel Creek 24 0.0408 0.0568 0.254 0.0587 0.0702 0.0801 0.0921 0.139 26 0.0203 0.0110 0.115 0.0110 0.0135 0.0186 0.0274 0.0403
T CM_AG1 Andy Good Creek 1 - 0.160 0.160 0.160 0.160 0.160 0.160 0.160 1 - 0.115 0.115 0.115 0.115 0.115 0.115 0.115
M EV_ER4 Elk River 27 0.356 1.74 2.85 1.74 1.90 2.14 2.51 2.77 27 0.351 1.51 2.70 1.66 1.75 2.05 2.42 2.67
T EV_DC1 Dry Creek 23 0.584 2.84 5.26 2.96 3.56 4.02 4.40 4.62 23 0.641 2.52 5.22 2.61 3.51 3.75 4.23 4.53
T EV_HC1 Harmer Creek 27 0.152 0.604 1.29 0.747 0.786 0.878 1.03 1.14 27 0.140 0.536 1.12 0.572 0.700 0.770 0.856 1.01
T EV_GV1 Grave Creek 13 0.160 0.426 1.06 0.426 0.566 0.665 0.726 1.06 13 0.0997 0.348 0.672 0.347 0.470 0.548 0.583 0.672
D EV_SM1 Six Mile Creek 21 0.0712 0.0560 0.290 0.0560 0.0970 0.112 0.201 0.253 21 0.0402 0.0110 0.172 0.0110 0.0110 0.0110 0.0206 0.113
T EV_BLM2 Balmer Creek 16 0.110 0.466 0.928 0.466 0.538 0.608 0.649 0.928 16 0.0646 0.358 0.577 0.358 0.433 0.462 0.530 0.577
T EV_FC1 Fennelon Creek 17 0.137 0.111 0.602 0.111 0.248 0.306 0.400 0.602 17 0.0924 0.0289 0.372 0.0289 0.0901 0.147 0.210 0.372
D EV_GC2 Goddard Creek 24 0.605 1.34 3.53 1.38 1.69 1.89 2.43 3.40 24 0.611 1.04 3.23 1.09 1.52 1.77 2.21 3.15
T EV_OC1 Otto Creek 23 0.0910 0.0690 0.432 0.0695 0.186 0.249 0.295 0.354 23 0.0203 0.0190 0.0956 0.0200 0.0292 0.0410 0.0594 0.0726
M EV_ER2 Elk River 21 0.295 1.60 2.50 1.60 1.80 2.01 2.19 2.45 21 0.264 1.45 2.26 1.49 1.70 1.83 2.10 2.22
T CM_PC2 Pengelly Creek 12 0.299 0.174 1.26 0.174 0.201 0.239 0.334 1.26 14 0.0981 0.0965 0.453 0.0965 0.114 0.137 0.232 0.453
D CM_CCPD Corbin Creek 26 1.59 4.38 11.2 4.47 6.17 7.05 8.20 9.25 28 1.56 3.62 10.6 3.88 5.68 6.87 7.50 8.89
D CM_SPD Corbin Creek 23 4.76 4.39 21.4 5.27 6.97 11.5 15.8 17.7 25 4.90 2.96 21.6 4.78 7.10 11.5 15.2 17.9
T CM_CC1 Corbin Creek 26 1.94 3.34 11.3 4.14 5.25 6.97 8.46 9.96 28 1.93 2.95 11.1 3.79 5.06 6.84 8.07 9.86
M CM_MC2 Michel Creek 26 1.01 0.961 4.62 1.13 2.29 2.98 3.40 4.30 28 1.04 0.596 4.41 0.838 1.50 2.64 3.28 4.02
T CM_MCTM Michel Creek 10 0.325 0.425 1.42 0.425 0.678 1.07 1.10 1.42 10 0.339 0.336 1.34 0.336 0.612 0.992 1.04 1.34
M EV_MC3 Michel Creek 27 0.225 0.0928 1.12 0.124 0.223 0.258 0.382 0.940 27 0.101 0.0503 0.430 0.0540 0.112 0.159 0.233 0.368
T EV_EC1 Erickson Creek 23 1.74 9.46 14.7 9.88 10.4 12.3 14.0 14.6 23 1.72 9.30 14.5 9.74 10.3 12.1 13.7 14.4
D EV_SP1 South Pit Creek 21 2.19 3.41 12.4 3.45 4.87 5.42 6.05 11.2 21 2.27 2.91 12.3 3.12 4.74 5.07 6.01 11.1
D EV_MG1 Milligan Pond 21 0.194 0.217 0.812 0.231 0.311 0.380 0.579 0.775 21 0.185 0.0385 0.588 0.0397 0.0485 0.0770 0.287 0.550
D EV_GT1 Gate Creek 22 8.04 11.3 37.2 12.0 19.8 25.0 31.3 35.8 24 7.78 11.9 37.0 12.0 18.8 23.3 31.1 35.8
D EV_BC1 Bodie Creek 22 19.2 17.1 87.1 19.4 24.8 33.6 58.1 68.1 24 19.1 19.1 87.1 19.2 22.3 31.6 55.8 68.7
M EV_MC2 Michel Creek 20 1.50 0.641 5.89 0.781 1.83 3.28 4.37 5.58 20 1.56 0.477 5.76 0.554 1.42 3.13 4.19 5.45
D EV_AQ6 Aqueduct Creek 12 0.133 0.0634 0.573 0.0634 0.111 0.128 0.188 0.573 12 0.105 0.0110 0.383 0.0110 0.0196 0.0287 0.0490 0.383
T EV_AQ1 Aqueduct Creek 11 0.156 0.103 0.579 0.103 0.171 0.235 0.379 0.579 11 0.106 0.0189 0.368 0.0189 0.0314 0.0562 0.0811 0.368
T EV_SPR2 Spring Creek 20 0.532 0.526 2.21 0.537 0.809 1.07 1.54 2.17 20 0.522 0.418 2.08 0.422 0.656 0.948 1.42 2.06

M EV_ER1 d/s Sparwood & Michel Cr. at 
CPR Roadouse 27 0.400 1.05 2.50 1.19 1.61 1.81 2.20 2.44 27 0.387 0.904 2.37 1.01 1.38 1.73 1.91 2.25

M RG_ELKFERNIE at Fernie 26 0.226 1.26 2.15 1.31 1.40 1.54 1.71 2.05 26 0.209 1.10 2.03 1.11 1.32 1.40 1.56 1.68
M RG_ELKORES at Elk Reservoir 26 0.280 1.13 2.10 1.15 1.37 1.57 1.76 1.99 26 0.275 0.959 1.99 1.02 1.22 1.46 1.61 1.89

M RG_ELKMOUTH u/s Hwy 93 bridge and Elk R. 
mouth 26 0.251 0.850 1.69 0.856 1.04 1.29 1.42 1.65 26 0.241 0.742 1.61 0.742 0.921 1.17 1.32 1.50

M RG_WARDB Kootenay River 26 0.0418 0.0802 0.231 0.0917 0.125 0.146 0.196 0.231 26 0.0220 0.0314 0.135 0.0352 0.0624 0.0723 0.0850 0.112
M RG_KERRRD Koocanusa Reservoir 20 0.0185 0.117 0.191 0.123 0.150 0.161 0.169 0.190 20 0.0135 0.0640 0.118 0.0659 0.0798 0.0884 0.0976 0.111
M RG_DSELK Koocanusa Reservoir 26 0.0437 0.222 0.418 0.224 0.265 0.279 0.306 0.379 26 0.0413 0.106 0.287 0.134 0.172 0.191 0.224 0.266
M RG_GRASMERE Koocanusa Reservoir 26 0.0336 0.235 0.365 0.248 0.271 0.294 0.327 0.349 26 0.0337 0.156 0.280 0.158 0.182 0.196 0.232 0.260
M RG_USGOLD Koocanusa Reservoir 20 0.0669 0.246 0.555 0.252 0.273 0.322 0.348 0.467 20 0.0375 0.167 0.293 0.169 0.193 0.228 0.257 0.285
M RG_BORDER Koocanusa Reservoir 26 0.0430 0.246 0.470 0.266 0.310 0.329 0.354 0.373 26 0.0263 0.169 0.289 0.191 0.215 0.231 0.247 0.262

Notes: "-" = insufficient data for calculation; n = sample size; SD = standard deviation; M = main stem; D = decant; T = tributary.
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Table B.1: Summary of Water Chemistry Data for Key Parameters for the Nutrient Study Monitoring Stations during the Growing Season (June to September), 2013 to 2019

M FR_UFR1 Fording River
T FR_HC3 Henretta Creek
T RG_CH1 Chauncey Creek
T FR_HC2 Henretta Creek
T FR_HC1 Henretta Creek
M FR_FR1 Fording River
D FR_CC1 Clode Creek
D FR_LMP1 Lake Mountain Creek
D FR_EC1 Eagle Settling Pond
D FR_LP1 Fording River
D FR_NL1 Fording River
D FR_SP1 Smith Pond
M FR_FR2 Fording River
T FR_KC1 Kilmarnock Creek
D FR_SKP1 Kilmarnock Creek
M GH_FR3 Fording River
D FR_SKP2 Kilmarnock Creek
D GH_SC1 Swift Creek
M FR_FR4 Fording River 
D GH_CC1 Cataract Creek
M FR_FRCP1 Fording River
M FR_FRRD Fording River
D GH_PC1 Porter Creek
M GH_PC2 Fording River
M FR_FRABCH Fording River
M FR_FR5 Fording River
M LC_FRUS Fording River
M LC_FRUSDC Fording River
T LC_DC3 LCO Dry Creek
T LC_DCEF Dry Creek East Tributary
D LC_SPDC LCO Dry Creek
T LC_DCDS LCO Dry Creek
T LC_DC1 LCO Dry Creek
M LC_FRDSDC Fording River
M LC_FRB Fording River
T LC_UC Unnamed Creek
D GH_RLP Rail Loop Sed Pond
D GH_GH1 Greenhills Creek
T GH_GH2 Greenhills Creek
M GH_FR1 Fording River
T LC_GRCK Grace Creek
T LC_LC1 Line Creek
T LC_SLC South Line Creek
M LC_LC6 Fording River
T LC_LC2 Line Creek
T LC_LC12 N Horseshoe Creek
D LC_LC7 Line Creek
D LC_LC7DSTF Line Creek
D LC_SBPIN Line Creek
T LC_LCUSWLC Line Creek
T LC_WLC West Line Creek
T WL_WLCI_SP01 Line Creek
T WL_LCI_SP02 Line Creek
D WL_BFWB_OUT_SP21 Line Creek
T LC_LC3 Line Creek
T WL_DCP_SP24 Line Creek
T LC_LCDSSLCC Line Creek
T LC_LC4 Line Creek
M LC_LC5 Fording River

Notes: "-" = insufficient data for calculation; n = sample size; SD = standard deviation; M = main stem; D = decant; T = tributary.
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Teck Water Station 

Code
Stream Name
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n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile
n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile

24 0.0147 <0.00500 0.0505 <0.00500 0.00575 0.0122 0.0256 0.0476 24 - <0.00100 <0.00500 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
20 0.0509 0.0739 0.288 0.0808 0.155 0.174 0.213 0.269 20 - <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
28 0.0328 0.00530 0.157 0.00840 0.0228 0.0452 0.0571 0.0998 28 0.000149 <0.00100 0.00177 <0.00100 <0.00100 <0.00100 <0.00100 0.00120
10 1.61 1.39 7.25 1.39 2.07 3.22 3.44 7.25 10 0.000808 <0.00100 0.00320 <0.00100 <0.00100 0.00105 0.00180 0.00320
27 1.57 0.882 8.18 1.02 1.66 2.62 3.89 4.91 27 0.00216 <0.00100 0.00910 0.00100 0.00140 0.00280 0.00470 0.00710
22 1.26 0.764 6.48 0.941 1.70 2.17 3.19 4.09 22 0.00188 <0.00100 0.00770 <0.00100 0.00150 0.00250 0.00400 0.00730
22 16.9 21.8 73.3 22.0 31.7 46.3 58.8 70.9 22 0.0747 0.0300 0.305 0.0632 0.0787 0.0954 0.167 0.251
8 14.3 0.699 41.4 0.699 1.57 3.98 17.2 41.4 8 0.0630 0.00195 0.184 0.00195 0.00498 0.0260 0.0666 0.184
13 10.9 10.6 44.8 10.6 22.2 33.0 39.5 44.8 13 0.0524 0.0170 0.199 0.0170 0.108 0.144 0.177 0.199
7 1.73 0.277 5.43 0.277 3.85 4.67 4.83 5.43 7 0.103 <0.00500 0.284 <0.0114 0.0114 0.0147 0.0231 0.284
4 1.27 11.0 13.9 11.0 12.0 13.2 13.6 13.9 4 0.0431 0.104 0.191 0.104 0.108 0.143 0.182 0.191
21 1.03 0.0380 4.84 0.0410 0.107 0.159 0.238 0.872 21 0.00348 <0.00100 0.0159 <0.00100 <0.00100 <0.00100 0.00400 0.0130
26 2.99 3.06 13.5 3.14 4.12 6.68 8.72 11.8 26 0.00394 0.00245 0.0174 0.00255 0.00453 0.00620 0.00740 0.0173
22 12.2 15.2 66.8 19.4 30.7 39.2 47.1 52.8 22 0.0121 0.00170 0.0437 0.00170 0.00170 0.00170 0.00560 0.0358
8 13.2 15.2 52.4 15.2 24.5 37.3 45.5 52.4 8 0.0230 0.00720 0.0770 0.00720 0.0136 0.0199 0.0362 0.0770
11 3.06 3.26 13.0 3.26 4.07 7.11 10.0 13.0 11 0.00483 0.00390 0.0169 0.00390 0.00640 0.00750 0.0157 0.0169
3 9.60 16.3 35.2 16.3 16.3 28.7 35.2 35.2 3 0.0121 0.0230 0.0455 0.0230 0.0230 0.0265 0.0455 0.0455
16 5.31 7.21 29.0 7.21 15.6 19.8 21.0 29.0 16 0.0109 <0.0100 0.0552 <0.0100 0.0141 0.0226 0.0285 0.0552
22 2.78 4.23 14.0 5.04 7.27 8.29 10.8 13.8 22 0.00447 0.00240 0.0188 0.00280 0.00500 0.00835 0.0126 0.0165
22 2.59 24.4 33.8 24.7 28.9 30.3 30.8 33.6 22 0.00760 0.00730 0.0335 0.00730 0.0115 0.0152 0.0208 0.0270
20 2.84 5.90 16.0 6.30 7.87 9.06 11.6 16.0 20 0.00318 0.00210 0.0163 0.00215 0.00395 0.00532 0.00704 0.0128
16 3.77 11.5 24.2 11.5 13.4 17.2 18.8 24.2 16 0.00123 <0.00100 0.00670 <0.00100 0.00380 0.00500 0.00545 0.00670
23 0.355 2.18 3.80 2.20 2.46 2.55 2.79 3.24 23 0.00143 <0.00100 0.0110 <0.00500 <0.00500 <0.00500 <0.00500 0.0100
15 3.96 10.7 22.7 10.7 13.3 17.6 20.8 22.7 15 0.00381 0.00240 0.0130 0.00240 0.00340 0.00350 0.00710 0.0130
19 4.43 8.30 23.2 8.30 11.9 17.1 20.2 23.2 19 0.00253 0.00270 0.0119 0.00270 0.00360 0.00373 0.00697 0.0119
20 2.95 7.43 18.2 8.29 11.0 13.6 15.8 17.4 20 0.00239 0.00300 0.0117 0.00300 0.00410 0.00550 0.00680 0.0108
9 1.49 8.02 12.0 8.02 9.68 10.5 11.7 12.0 9 0.00218 0.00240 0.00810 0.00240 0.00410 0.00590 0.00760 0.00810
7 1.54 8.02 11.8 8.02 8.29 9.29 11.7 11.8 7 0.00304 0.00270 0.0102 0.00270 0.00340 0.00600 0.0102 0.0102
26 8.18 0.0490 24.9 0.0564 0.135 0.468 12.8 21.3 26 0.0404 <0.00100 0.140 <0.00100 <0.00100 0.00152 0.0312 0.127
22 0.0128 0.0431 0.0850 0.0462 0.0489 0.0592 0.0737 0.0817 22 - <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
20 7.72 <0.00500 21.8 <0.00500 0.0332 4.10 15.8 19.9 20 0.0440 <0.00100 0.134 <0.00100 0.00151 0.0331 0.0686 0.132
24 6.48 <0.00500 19.1 0.00620 0.0362 1.72 10.6 15.9 24 0.0362 <0.00100 0.116 <0.00100 <0.00100 0.00888 0.0537 0.112
27 2.63 <0.00500 8.03 0.0109 0.0218 0.0546 4.17 6.76 27 0.00484 <0.00100 0.0203 <0.00100 <0.00100 <0.00100 0.00818 0.0140
27 1.69 6.31 11.7 6.36 7.43 9.08 10.8 11.6 27 0.00234 0.00205 0.0104 0.00240 0.00343 0.00390 0.00730 0.00960
23 1.74 6.28 11.8 6.53 7.97 9.25 10.7 11.7 23 0.00238 0.00225 0.00980 0.00250 0.00323 0.00490 0.00780 0.00880
18 0.00830 0.00670 0.0368 0.00670 0.0184 0.0259 0.0321 0.0368 18 - <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
19 1.73 <0.00500 5.76 <0.184 0.784 2.24 3.30 5.76 19 0.346 <0.00100 1.03 <0.00920 0.213 0.540 0.752 1.03
24 2.01 1.76 8.42 3.07 3.72 4.27 7.45 8.29 24 0.00916 0.00755 0.0398 0.00755 0.0153 0.0190 0.0260 0.0395
10 1.95 3.39 8.23 3.39 4.02 7.33 7.98 8.23 10 0.00674 <0.00100 0.0250 <0.00510 0.00700 0.0137 0.0177 0.0250
26 1.61 5.58 10.7 5.88 7.16 9.04 10.1 10.7 26 0.00203 0.00300 0.0105 0.00313 0.00390 0.00587 0.00690 0.0101
22 0.00571 0.0204 0.0403 0.0212 0.0244 0.0298 0.0339 0.0377 22 0.000781 <0.00100 0.00460 <0.00100 <0.00100 <0.00100 <0.00100 0.00195
25 0.0311 0.0525 0.210 0.0891 0.124 0.137 0.152 0.180 25 0.00130 <0.00100 0.00590 <0.00100 <0.00100 <0.00100 <0.00100 0.00120
24 0.0248 0.0342 0.125 0.0351 0.0566 0.0758 0.0967 0.108 24 0.0000399 <0.00100 0.00130 <0.00100 <0.00100 <0.00100 <0.00100 0.00127
14 1.45 6.28 11.0 6.28 7.82 8.90 10.0 11.0 14 0.00308 0.00320 0.0118 0.00320 0.00340 0.00482 0.00890 0.0118
24 0.0724 0.128 0.350 0.137 0.169 0.225 0.298 0.338 24 - <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
14 4.15 1.85 17.1 1.85 4.06 5.12 9.72 17.1 14 0.000139 <0.00100 <0.0100 <0.00100 <0.00100 <0.00100 0.00150 0.00155
22 0.559 0.0140 1.57 0.0517 0.101 0.184 1.01 1.51 22 0.00666 <0.00100 0.0266 <0.00100 <0.00100 0.00105 0.00280 0.0150
5 0.442 0.0582 0.925 0.0583 0.0786 0.0925 0.836 0.925 5 0.00724 <0.00100 0.0145 <0.00100 <0.00100 <0.00100 0.00170 0.0145
0 - - - - - - - - 0 - - - - - - - -
26 3.03 5.65 17.6 6.97 9.15 11.4 13.6 16.7 26 0.000117 <0.00100 <0.0100 <0.00100 <0.00100 <0.00100 <0.00100 0.00125
27 4.29 10.8 26.3 11.0 12.8 15.9 20.2 24.1 27 0.00565 0.00110 0.0240 0.00110 0.00110 0.00110 0.00510 0.0115
16 3.55 10.7 22.2 10.7 12.8 15.3 18.1 22.2 14 0.00332 <0.00500 0.0150 <0.00500 <0.00500 0.0111 0.0138 0.0150
16 2.95 8.09 17.3 8.09 11.3 15.1 16.3 17.3 14 0.00588 <0.00100 0.0150 <0.00100 0.00130 0.0108 0.0132 0.0150
13 4.22 0.0171 15.3 0.0171 0.0327 0.0430 0.177 15.3 13 0.0522 <0.00500 0.201 <0.00500 0.0138 0.0143 0.0147 0.201
28 2.95 6.44 19.3 7.55 9.41 11.6 13.5 16.9 28 0.0331 <0.00100 0.174 <0.00100 0.00105 0.00177 0.00240 0.00505
15 2.24 3.86 11.3 3.86 6.91 8.84 10.4 11.3 15 0.00133 <0.00100 <0.00500 <0.00100 0.00102 0.00126 0.00280 0.00404
24 1.88 3.70 10.9 4.92 6.59 7.83 9.20 10.7 24 0.00701 <0.00100 0.0355 <0.00100 0.00117 0.00132 0.00275 0.00665
28 1.54 3.10 9.39 4.29 5.28 6.50 7.65 8.25 28 0.00428 <0.00100 0.0236 <0.00100 0.00107 0.00136 0.00220 0.00550
28 1.32 5.12 10.3 5.18 6.57 7.84 8.74 9.41 28 0.00266 0.00215 0.0147 0.00220 0.00282 0.00379 0.00492 0.00830

Nitrate (mg/L) Nitrite (mg/L)
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Table B.1: Summary of Water Chemistry Data for Key Parameters for the Nutrient Study Monitoring Stations during the Growing Season (June to September), 2013 to 2019

Management 
Unit

Main 
Watershed

Exposure 
Status

Stream Type
Teck Water Station 

Code
Stream Name

Reference M GH_ER2 Elk River
T GH_BR_F BR-F Creek
T GH_WOLF Wolf Creek
T GH_WILLOW Willow Creek
T GH_WADE Wade Creek
T GH_COUGAR Cougar Creek
T GH_NNC No Name Creek
T GH_MC1 Mickelson Creek
T GH_LC2 Leask Creek
T GH_LC1 Leask Creek
T GH_ERSC4 Elk River Side Channel
T GH_WC2 Wolfram Creek
T GH_WC1 Wolfram Creek
T GH_ER1A Elk River Side Channel
D GH_TC2 Thompson Creek
T GH_ERSC2 Elk River
M GH_ERC Elk River
M GH_ER1 Elk River

Elk T EV_HC6 Harmer Creek
M CM_MC1 Michel Creek
T CM_AG1 Andy Good Creek
M EV_ER4 Elk River
T EV_DC1 Dry Creek
T EV_HC1 Harmer Creek
T EV_GV1 Grave Creek
D EV_SM1 Six Mile Creek
T EV_BLM2 Balmer Creek
T EV_FC1 Fennelon Creek
D EV_GC2 Goddard Creek
T EV_OC1 Otto Creek
M EV_ER2 Elk River
T CM_PC2 Pengelly Creek
D CM_CCPD Corbin Creek
D CM_SPD Corbin Creek
T CM_CC1 Corbin Creek
M CM_MC2 Michel Creek
T CM_MCTM Michel Creek
M EV_MC3 Michel Creek
T EV_EC1 Erickson Creek
D EV_SP1 South Pit Creek
D EV_MG1 Milligan Pond
D EV_GT1 Gate Creek
D EV_BC1 Bodie Creek
M EV_MC2 Michel Creek
D EV_AQ6 Aqueduct Creek
T EV_AQ1 Aqueduct Creek
T EV_SPR2 Spring Creek

M EV_ER1 d/s Sparwood & Michel Cr. at 
CPR Roadouse

M RG_ELKFERNIE at Fernie
M RG_ELKORES at Elk Reservoir

M RG_ELKMOUTH u/s Hwy 93 bridge and Elk R. 
mouth

M RG_WARDB Kootenay River
M RG_KERRRD Koocanusa Reservoir
M RG_DSELK Koocanusa Reservoir
M RG_GRASMERE Koocanusa Reservoir
M RG_USGOLD Koocanusa Reservoir
M RG_BORDER Koocanusa Reservoir

Notes: "-" = insufficient data for calculation; n = sample size; SD = standard deviation; M = main stem; D = decant; T = tributary.

3 Elk Mine-
exposed

4

ReferenceMichel

Elk

Mine-
exposed

Michel

5 Elk Mine-
exposed

6 Koocanusa

Reference

Mine-
exposed

n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile
n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile

Nitrate (mg/L) Nitrite (mg/L)

26 0.0131 0.00810 0.0693 0.0143 0.0310 0.0400 0.0480 0.0545 26 - <0.00100 0.00252 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
3 0.0378 0.0334 0.109 0.0333 0.0333 0.0719 0.109 0.109 3 - <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
17 0.0392 0.0177 0.178 0.0177 0.0655 0.0816 0.121 0.178 17 0.000133 <0.00100 0.00180 <0.00100 <0.00100 <0.00100 <0.00100 0.00180
22 0.0597 0.0323 0.299 0.0361 0.0895 0.115 0.148 0.190 22 0.00169 <0.00100 0.00710 <0.00100 <0.00100 <0.00100 <0.00100 0.00137
18 0.347 0.0240 1.40 0.0240 0.111 0.176 0.463 1.40 18 0.000615 <0.00100 0.00300 <0.00100 <0.00100 <0.00100 <0.00100 0.00300
4 0.0396 0.0790 0.162 0.0790 0.0808 0.0852 0.125 0.162 4 - <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
20 0.439 0.00880 1.63 0.00960 0.0387 0.114 0.591 1.34 20 0.000864 <0.00100 0.00400 <0.00100 <0.00100 <0.00100 <0.00100 0.00335
22 3.86 0.0113 11.2 0.0117 0.0508 0.0875 0.409 10.2 22 0.00452 <0.00100 0.0240 <0.00100 <0.00100 <0.00100 <0.00500 0.0197
23 21.6 10.7 81.6 16.5 20.4 42.7 58.7 79.5 23 0.0313 0.00150 0.157 0.00150 0.00770 0.0104 0.0190 0.0340
12 20.3 12.7 71.1 12.7 19.8 41.6 56.3 71.1 12 0.0639 <0.00500 0.202 <0.0110 0.0312 0.0820 0.131 0.202
12 0.0314 0.0285 0.125 0.0285 0.0353 0.0441 0.0811 0.125 12 0.00137 <0.00100 0.00530 <0.00100 <0.00100 <0.00100 0.00113 0.00530
23 14.2 16.9 77.9 25.1 30.8 39.6 53.9 59.7 23 0.00897 <0.00500 0.0430 <0.00500 0.00775 0.00970 0.0136 0.0270
9 13.8 17.1 56.4 17.1 31.2 49.1 50.5 56.4 9 0.0157 0.0110 0.0531 0.0110 0.0172 0.0330 0.0450 0.0531
20 0.171 0.0135 0.551 0.0257 0.0646 0.208 0.382 0.518 20 - <0.00100 0.00100 <0.00100 <0.00100 <0.00100 <0.00100 0.00100
25 3.69 7.01 19.0 7.08 8.58 10.3 13.6 17.6 25 0.0191 0.00910 0.0860 0.00910 0.0160 0.0253 0.0430 0.0638
11 0.691 0.0550 2.44 0.0550 0.396 0.527 1.03 2.44 11 0.00182 <0.00100 0.00610 <0.00100 <0.00100 <0.00100 0.00310 0.00610
20 0.0634 0.134 0.366 0.143 0.178 0.207 0.236 0.358 20 0.000440 <0.00100 0.00280 <0.00100 <0.00100 <0.00100 <0.00100 0.00258
27 0.0674 0.101 0.359 0.118 0.155 0.185 0.218 0.346 27 0.0000134 <0.00100 0.00120 <0.00100 <0.00100 <0.00100 <0.00100 0.00115
13 0.0117 0.0876 0.129 0.0876 0.0951 0.105 0.112 0.129 13 - <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
26 0.0189 <0.00500 0.101 <0.00530 0.00718 0.0101 0.0189 0.0331 26 0.000644 <0.00100 0.00347 <0.00100 <0.00100 <0.00100 <0.00100 0.00110
1 - 0.109 0.109 0.109 0.109 0.109 0.109 0.109 1 - <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
27 0.351 1.50 2.69 1.65 1.74 2.04 2.41 2.66 27 0.000656 <0.00100 0.00370 <0.00100 <0.00100 0.00130 0.00170 0.00270
23 0.640 2.50 5.19 2.60 3.47 3.73 4.21 4.51 23 0.00717 <0.00500 0.0350 <0.00500 0.00555 0.00770 0.0110 0.0240
27 0.140 0.522 1.11 0.562 0.679 0.758 0.846 1.00 27 0.000458 <0.00100 <0.00500 <0.00100 <0.00100 0.00111 0.00150 0.00200
13 0.0993 0.342 0.665 0.342 0.464 0.542 0.574 0.665 13 0.000445 <0.00100 0.00220 <0.00100 <0.00100 <0.00100 0.00120 0.00220
21 0.0456 <0.00500 0.166 <0.00500 <0.00500 <0.00500 <0.00500 0.107 21 - <0.00100 0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
16 0.0653 0.346 0.571 0.346 0.426 0.450 0.520 0.571 16 - <0.00100 0.00100 <0.00100 <0.00100 <0.00100 <0.00100 0.00100
21 0.113 0.0106 0.397 0.0439 0.0979 0.179 0.255 0.360 17 0.000230 <0.00100 0.00210 <0.00100 <0.00100 <0.00100 0.00130 0.00210
24 0.610 1.03 3.22 1.08 1.50 1.76 2.20 3.13 24 0.00240 0.00248 0.0130 0.00248 0.00410 0.00530 0.00610 0.00770
23 0.0190 <0.00500 0.0740 <0.00500 0.0125 0.0196 0.0380 0.0590 23 0.00129 <0.00100 <0.0100 <0.00100 <0.00100 <0.00100 0.00140 0.00430
21 0.258 1.44 2.25 1.48 1.69 1.82 2.08 2.21 21 0.000500 <0.00100 0.00260 <0.00100 0.00130 0.00140 0.00180 0.00250
14 0.0942 0.0905 0.434 0.0905 0.108 0.133 0.226 0.434 14 0.000415 <0.00100 0.00230 <0.00100 <0.00100 <0.00100 <0.00100 0.00230
28 1.54 3.60 10.4 3.86 5.67 6.74 7.46 8.86 28 0.00986 <0.00500 0.0450 <0.00500 0.0113 0.0190 0.0232 0.0439
26 4.75 2.84 20.5 4.56 6.87 10.6 14.9 17.6 26 0.0624 0.0140 0.335 0.0241 0.0662 0.0972 0.119 0.181
28 1.84 2.92 10.8 3.75 5.00 6.70 7.86 9.51 28 0.0240 <0.0100 0.0870 0.0109 0.0190 0.0280 0.0547 0.0845
28 1.03 0.589 4.33 0.828 1.49 2.60 3.26 3.96 28 0.0101 0.00138 0.0338 0.00303 0.00534 0.00726 0.0197 0.0323
10 0.338 0.328 1.33 0.328 0.605 0.985 1.03 1.33 10 0.00208 <0.00100 0.00790 <0.00100 0.00110 0.00175 0.00210 0.00790
27 0.0990 0.0418 0.419 0.0465 0.106 0.148 0.226 0.358 27 0.000415 <0.00100 0.00268 <0.00100 <0.00100 <0.00100 0.00135 0.00240
23 1.72 9.28 14.5 9.73 10.3 12.1 13.7 14.4 23 0.00734 <0.00500 0.0349 <0.00500 <0.00500 <0.00500 <0.00500 0.0180
21 2.26 2.89 12.3 3.11 4.72 5.05 5.99 11.1 21 0.00585 0.00560 0.0270 0.00560 0.00820 0.0120 0.0137 0.0260
21 0.189 <0.0250 0.573 <0.0250 <0.0250 0.0410 0.265 0.525 21 0.00113 <0.00500 0.0109 <0.00500 <0.00500 <0.00500 <0.00500 0.00710
24 7.84 10.8 37.0 12.0 18.8 23.2 30.8 35.8 24 0.0238 0.00500 0.113 0.00500 0.00832 0.0110 0.0313 0.0466
24 18.9 19.0 86.9 19.1 22.2 31.6 55.2 67.9 24 0.0603 0.0138 0.204 0.0138 0.0275 0.0449 0.125 0.196
20 1.57 0.470 5.75 0.545 1.41 3.11 4.25 5.44 20 0.000811 <0.00100 <0.00500 <0.00100 0.00154 0.00227 0.00260 0.00349
12 0.0945 <0.00500 0.339 <0.0109 0.0117 0.0206 0.0374 0.339 12 0.00108 <0.00100 0.00420 <0.00100 <0.00100 <0.00100 0.00100 0.00420
11 0.104 0.0129 0.353 0.0129 0.0254 0.0463 0.0734 0.353 11 0.000438 <0.00100 <0.0100 <0.00100 <0.00100 <0.00100 0.00120 0.00230
22 0.521 0.407 2.07 0.419 0.603 0.876 1.35 2.02 20 0.000746 <0.00100 <0.00500 <0.00100 <0.00100 <0.00100 0.00140 0.00280

27 0.387 0.898 2.36 1.01 1.38 1.72 1.90 2.24 27 0.000583 <0.00100 0.00380 <0.00100 0.00115 0.00160 0.00187 0.00230

26 0.209 1.08 2.02 1.10 1.32 1.40 1.55 1.67 26 0.000977 0.00100 0.00410 0.00100 0.00125 0.00230 0.00310 0.00370
26 0.275 0.952 1.98 1.01 1.21 1.44 1.60 1.88 26 0.00113 <0.00100 0.00515 0.00115 0.00165 0.00285 0.00360 0.00430

26 0.241 0.734 1.60 0.736 0.914 1.16 1.32 1.49 26 0.000843 <0.00100 0.00400 <0.00100 0.00127 0.00220 0.00272 0.00350

26 0.0217 0.0254 0.128 0.0292 0.0561 0.0662 0.0790 0.104 26 - <0.00100 0.00130 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
20 0.0124 0.0573 0.108 0.0600 0.0746 0.0840 0.0893 0.102 20 0.000968 0.000500 0.00400 0.000500 0.000550 0.000925 0.00145 0.00360
26 0.0412 0.0954 0.280 0.127 0.167 0.186 0.209 0.262 26 0.000728 0.000600 0.00376 0.000750 0.000900 0.00142 0.00200 0.00250
26 0.0340 0.146 0.272 0.151 0.173 0.191 0.226 0.251 26 0.000826 0.000500 0.00410 0.000650 0.00105 0.00160 0.00220 0.00300
20 0.0366 0.164 0.289 0.164 0.185 0.220 0.251 0.278 20 0.000813 0.000700 0.00360 0.000700 0.00122 0.00150 0.00210 0.00355
26 0.0251 0.162 0.274 0.184 0.209 0.224 0.238 0.256 26 0.000501 0.000850 0.00310 0.00107 0.00140 0.00165 0.00200 0.00260
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Table B.1: Summary of Water Chemistry Data for Key Parameters for the Nutrient Study Monitoring Stations during the Growing Season (June to September), 2013 to 2019

M FR_UFR1 Fording River
T FR_HC3 Henretta Creek
T RG_CH1 Chauncey Creek
T FR_HC2 Henretta Creek
T FR_HC1 Henretta Creek
M FR_FR1 Fording River
D FR_CC1 Clode Creek
D FR_LMP1 Lake Mountain Creek
D FR_EC1 Eagle Settling Pond
D FR_LP1 Fording River
D FR_NL1 Fording River
D FR_SP1 Smith Pond
M FR_FR2 Fording River
T FR_KC1 Kilmarnock Creek
D FR_SKP1 Kilmarnock Creek
M GH_FR3 Fording River
D FR_SKP2 Kilmarnock Creek
D GH_SC1 Swift Creek
M FR_FR4 Fording River 
D GH_CC1 Cataract Creek
M FR_FRCP1 Fording River
M FR_FRRD Fording River
D GH_PC1 Porter Creek
M GH_PC2 Fording River
M FR_FRABCH Fording River
M FR_FR5 Fording River
M LC_FRUS Fording River
M LC_FRUSDC Fording River
T LC_DC3 LCO Dry Creek
T LC_DCEF Dry Creek East Tributary
D LC_SPDC LCO Dry Creek
T LC_DCDS LCO Dry Creek
T LC_DC1 LCO Dry Creek
M LC_FRDSDC Fording River
M LC_FRB Fording River
T LC_UC Unnamed Creek
D GH_RLP Rail Loop Sed Pond
D GH_GH1 Greenhills Creek
T GH_GH2 Greenhills Creek
M GH_FR1 Fording River
T LC_GRCK Grace Creek
T LC_LC1 Line Creek
T LC_SLC South Line Creek
M LC_LC6 Fording River
T LC_LC2 Line Creek
T LC_LC12 N Horseshoe Creek
D LC_LC7 Line Creek
D LC_LC7DSTF Line Creek
D LC_SBPIN Line Creek
T LC_LCUSWLC Line Creek
T LC_WLC West Line Creek
T WL_WLCI_SP01 Line Creek
T WL_LCI_SP02 Line Creek
D WL_BFWB_OUT_SP21 Line Creek
T LC_LC3 Line Creek
T WL_DCP_SP24 Line Creek
T LC_LCDSSLCC Line Creek
T LC_LC4 Line Creek
M LC_LC5 Fording River

Notes: "-" = insufficient data for calculation; n = sample size; SD = standard deviation; M = main stem; D = decant; T = tributary.

2 Fording

Reference

Mine-
exposed

Management 
Unit

Main 
Watershed

Exposure 
Status

Stream Type
Teck Water Station 

Code
Stream Name

1 Fording

Reference

Mine-
exposed

n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile
n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile

24 0.00899 <0.00500 0.0428 <0.00500 <0.00500 <0.00500 0.00778 0.0273 24 0.0127 0.00217 0.0624 0.00275 0.00339 0.00530 0.00822 0.0280
20 0.00167 <0.00500 0.0126 <0.00500 <0.00500 <0.00500 0.00580 0.0114 20 0.00361 <0.00100 0.0148 <0.00200 <0.00200 0.00155 0.00335 0.0128
28 0.00283 <0.00500 0.0162 <0.00500 <0.00500 <0.00500 0.00700 0.0135 28 0.00858 <0.00200 0.0484 <0.00210 0.00275 0.00368 0.00630 0.00970
10 0.000552 <0.00500 0.00670 <0.00500 <0.00500 <0.00500 <0.00500 0.00670 10 0.0195 <0.00200 0.0638 <0.00200 <0.00300 0.00320 0.00410 0.0638
27 0.0174 <0.00500 0.0910 0.00520 0.00665 0.0110 0.0137 0.0432 27 0.0224 0.00170 0.118 0.00170 0.00190 0.00235 0.00453 0.0136
22 0.00660 <0.00500 0.0353 <0.00500 0.00610 0.00780 0.0106 0.0184 22 0.00984 <0.00200 0.0484 <0.00200 0.00200 0.00295 0.00420 0.0103
22 0.455 <0.00500 1.36 <0.00500 0.00570 0.0215 0.665 1.22 22 0.00642 0.00145 0.0312 0.00145 0.00145 0.00245 0.00380 0.00900
8 1.08 0.00700 3.11 0.00700 0.0105 0.0295 0.407 3.11 8 0.00646 0.00510 0.0263 0.00510 0.00815 0.0108 0.0128 0.0263
13 0.00521 <0.00500 0.0209 <0.00510 0.00840 0.0118 0.0153 0.0209 13 0.00718 <0.00200 0.0257 <0.00280 0.00300 0.00550 0.00680 0.0257
7 0.0104 0.0102 0.0412 0.0102 0.0148 0.0162 0.0257 0.0412 7 0.00189 <0.00200 0.00680 <0.00200 <0.00240 0.00390 0.00610 0.00680
4 0.0828 0.258 0.425 0.258 0.279 0.358 0.420 0.425 4 0.0818 0.0283 0.227 0.0283 0.0682 0.120 0.179 0.227
21 0.00814 <0.00500 0.0337 <0.00500 0.00600 0.00880 0.0137 0.0284 21 0.00140 0.00120 0.00730 0.00120 0.00120 0.00120 0.00200 0.00220
26 0.0106 <0.00500 0.0490 <0.00500 0.00540 0.00762 0.0143 0.0338 26 0.0535 0.00195 0.275 0.00195 0.00240 0.00410 0.00670 0.0393
22 0.0103 <0.00500 0.0505 <0.00500 <0.00500 <0.00500 0.00560 0.0193 22 0.00368 0.00160 0.0148 0.00160 0.00160 0.00180 0.00180 0.0115
8 0.0154 <0.00500 0.0463 <0.00500 <0.00500 0.00815 0.0207 0.0463 8 0.00550 0.00100 0.0162 0.00100 0.00100 0.00100 0.00283 0.0162
11 0.0123 <0.00500 0.0464 <0.00500 <0.00560 0.00670 0.00820 0.0464 10 0.0172 <0.00200 0.0587 <0.00240 0.00250 0.00560 0.00720 0.0587
3 0.0289 <0.00500 0.0517 <0.00830 <0.00830 0.00830 0.0517 0.0517 3 0.0143 <0.00200 0.0241 <0.00260 <0.00260 0.00260 0.0241 0.0241
16 0.0246 <0.00500 0.0988 <0.00500 <0.00500 0.00535 0.0121 0.0988 16 0.0107 0.00247 0.0422 0.00247 0.00380 0.00460 0.00690 0.0422
22 0.0168 <0.00500 0.0777 <0.00500 <0.00500 0.00765 0.0106 0.0357 22 0.0407 0.00180 0.192 0.00180 0.00180 0.00305 0.00500 0.0278
22 0.00987 <0.00500 0.0452 <0.00500 <0.00500 <0.00500 0.00750 0.0246 22 0.00106 <0.00200 0.00670 <0.00200 <0.00200 0.00228 0.00290 0.00440
20 0.00882 <0.00500 0.0392 <0.00500 0.00548 0.00616 0.0118 0.0312 20 0.00160 0.00180 0.00833 0.00180 0.00238 0.00331 0.00397 0.00750
16 0.0142 <0.00500 0.0499 <0.00500 <0.00500 0.00615 0.0178 0.0499 16 0.00232 <0.00200 0.00990 <0.00200 0.00215 0.00310 0.00510 0.00990
23 0.00481 <0.00500 0.0232 <0.00500 <0.00500 <0.00500 0.0107 0.0147 22 0.00283 <0.00200 0.0128 0.00230 0.00300 0.00400 0.00580 0.0102
15 0.00750 <0.00500 0.0345 <0.00500 <0.00500 <0.00500 0.0110 0.0345 14 0.00658 <0.00200 0.0268 <0.00200 0.00210 0.00315 0.00620 0.0268
19 0.00711 <0.00500 0.0272 <0.00500 <0.00500 0.00550 0.0127 0.0272 19 0.0772 0.00130 0.336 0.00130 0.00170 0.00230 0.00470 0.336
20 0.00769 <0.00500 0.0315 <0.00500 <0.00500 <0.00500 0.00760 0.0282 20 0.0115 0.00150 0.0463 0.00150 0.00180 0.00245 0.00445 0.0389
9 0.0233 <0.00500 0.0701 <0.00500 <0.00500 <0.00500 0.00560 0.0701 9 0.0197 <0.00200 0.0610 <0.00200 0.00200 0.00240 0.00500 0.0610
7 0.00165 <0.00500 0.00910 <0.00500 <0.00500 <0.00500 0.00600 0.00910 7 0.0101 0.00260 0.0307 0.00260 0.00290 0.00390 0.00920 0.0307
26 0.00698 <0.00500 0.0302 <0.00500 <0.00500 0.00588 0.0113 0.0245 26 0.0129 0.0172 0.0904 0.0239 0.0300 0.0333 0.0363 0.0476
22 0.00227 <0.00500 0.0130 <0.00500 <0.00500 <0.00500 0.00750 0.0122 22 0.00703 0.00900 0.0453 0.0110 0.0127 0.0139 0.0150 0.0189
20 0.0218 <0.00500 0.0687 <0.00500 0.00735 0.0202 0.0413 0.0650 20 0.0195 0.00747 0.0953 0.00808 0.0122 0.0164 0.0263 0.0665
24 0.0203 <0.00500 0.0724 <0.00500 0.00505 0.0149 0.0367 0.0571 24 0.0143 0.00833 0.0717 0.00953 0.0137 0.0198 0.0339 0.0393
27 0.00480 <0.00500 0.0237 <0.00500 <0.00500 0.00750 0.0110 0.0184 27 0.00619 0.00810 0.0318 0.00820 0.0107 0.0132 0.0192 0.0257
27 0.00344 <0.00500 0.0168 <0.00500 <0.00500 0.00540 0.00760 0.0156 27 0.0111 <0.00200 0.0605 <0.00200 0.00260 0.00330 0.00665 0.0111
23 0.00211 <0.00500 0.0119 <0.00500 <0.00500 0.00545 0.00810 0.0109 23 0.00496 <0.00200 0.0260 <0.00200 0.00230 0.00310 0.00480 0.00685
18 0.00510 <0.00500 0.0237 <0.00500 <0.00500 <0.00500 <0.00500 0.0237 18 0.000599 <0.00200 0.00400 <0.00200 <0.00200 <0.00200 0.00230 0.00400
19 0.0614 <0.00500 0.216 <0.0152 0.0426 0.0894 0.149 0.216 18 0.132 0.00220 0.564 0.00220 0.00630 0.0207 0.0320 0.564
24 0.0165 <0.00500 0.0867 <0.00500 0.00580 0.00895 0.0141 0.0224 23 0.00392 <0.00200 0.0207 <0.00240 0.00290 0.00440 0.00660 0.00960
10 0.0240 0.00650 0.0863 0.00650 0.00790 0.0121 0.0163 0.0863 10 0.00367 0.00340 0.0131 0.00340 0.00410 0.00585 0.0101 0.0131
26 0.0118 <0.00500 0.0618 <0.00500 0.00523 0.00655 0.00885 0.0264 26 0.00789 <0.00100 0.0407 <0.00200 0.00240 0.00384 0.00930 0.0138
22 0.00373 <0.00500 0.0192 <0.00500 <0.00500 <0.00500 0.00580 0.0145 22 0.00254 <0.00200 0.0135 0.00330 0.00430 0.00505 0.00660 0.0100
25 0.00506 <0.00500 0.0252 <0.00500 <0.00500 <0.00500 <0.00500 0.0219 24 0.00126 <0.00200 0.00753 <0.00200 <0.00200 0.00310 0.00380 0.00520
24 0.00705 <0.00500 0.0321 <0.00500 <0.00500 <0.00500 0.00830 0.0270 24 0.00185 <0.00200 0.0108 <0.00200 0.00222 0.00298 0.00416 0.00504
14 0.000991 <0.00500 0.00765 <0.00500 <0.00500 <0.00500 0.00630 0.00765 13 0.0104 <0.00200 0.0400 <0.00200 <0.00200 0.00280 0.00365 0.0400
24 0.00418 <0.00500 0.0210 <0.00500 <0.00500 <0.00500 0.00625 0.0163 23 0.00138 <0.00200 0.00670 <0.00200 0.00260 0.00320 0.00430 0.00620
14 - <0.00500 0.0429 <0.00500 <0.00500 <0.00500 <0.00500 0.0429 13 0.00175 <0.00200 0.00750 <0.00220 0.00300 0.00405 0.00495 0.00750
22 0.0372 <0.00500 0.151 <0.00500 0.00640 0.00870 0.0146 0.115 22 0.00763 0.00140 0.0272 0.00140 0.00140 0.00318 0.00630 0.0225
5 0.00360 <0.00500 0.0125 <0.00520 0.00520 0.00640 0.0112 0.0125 5 0.00329 <0.00200 0.00965 <0.00200 <0.00200 0.00280 0.00550 0.00965
0 - - - - - - - - 0 - - - - - - - -
26 0.00277 <0.00500 0.0151 <0.00500 <0.00500 <0.00500 0.00620 0.0148 25 0.000979 0.00200 0.00550 0.00210 0.00260 0.00370 0.00405 0.00545
27 0.00245 <0.00500 0.0132 <0.00500 <0.00500 <0.00500 0.00625 0.0115 27 0.0148 0.00380 0.0816 0.00380 0.00405 0.00470 0.00530 0.00780
11 - <0.00500 0.0100 <0.00500 <0.00500 <0.00500 <0.00500 0.0100 14 0.0235 <0.00200 0.0678 <0.00200 0.00290 0.00585 0.0426 0.0678
11 0.00196 <0.00500 0.0109 <0.00500 <0.00500 <0.00500 0.00530 0.0109 14 0.0240 0.00160 0.0682 0.00160 0.00210 0.00490 0.0424 0.0682
13 0.00260 0.00658 0.0156 0.00658 0.0121 0.0125 0.0133 0.0156 13 0.0139 0.00608 0.0497 0.00607 0.00964 0.0133 0.0315 0.0497
28 0.0130 <0.00500 0.0709 <0.00500 <0.00500 0.00521 0.0100 0.0262 28 0.00516 0.00200 0.0265 0.00209 0.00268 0.00336 0.00453 0.0173
15 0.0131 <0.00500 0.0533 <0.00500 <0.00530 0.00760 0.0165 0.0533 15 0.00152 0.00170 0.00580 0.00170 0.00170 0.00255 0.00465 0.00580
24 0.00360 <0.00500 0.0190 <0.00500 <0.00500 0.00618 0.00799 0.0158 24 0.00206 0.00170 0.0104 0.00202 0.00259 0.00299 0.00391 0.00765
28 0.00449 <0.00500 0.0262 <0.00500 <0.00500 0.00551 0.00765 0.0151 28 0.0120 0.00208 0.0658 0.00210 0.00341 0.00467 0.00595 0.0177
28 0.00240 <0.00500 0.0137 <0.00500 <0.00500 0.00588 0.00819 0.0121 27 0.00441 <0.00200 0.0223 <0.00200 0.00250 0.00390 0.00510 0.0126

Ammonia (mg/L) Total Phosphorus (mg/L)

Page 5 of 8



Table B.1: Summary of Water Chemistry Data for Key Parameters for the Nutrient Study Monitoring Stations during the Growing Season (June to September), 2013 to 2019

Management 
Unit

Main 
Watershed

Exposure 
Status

Stream Type
Teck Water Station 

Code
Stream Name

Reference M GH_ER2 Elk River
T GH_BR_F BR-F Creek
T GH_WOLF Wolf Creek
T GH_WILLOW Willow Creek
T GH_WADE Wade Creek
T GH_COUGAR Cougar Creek
T GH_NNC No Name Creek
T GH_MC1 Mickelson Creek
T GH_LC2 Leask Creek
T GH_LC1 Leask Creek
T GH_ERSC4 Elk River Side Channel
T GH_WC2 Wolfram Creek
T GH_WC1 Wolfram Creek
T GH_ER1A Elk River Side Channel
D GH_TC2 Thompson Creek
T GH_ERSC2 Elk River
M GH_ERC Elk River
M GH_ER1 Elk River

Elk T EV_HC6 Harmer Creek
M CM_MC1 Michel Creek
T CM_AG1 Andy Good Creek
M EV_ER4 Elk River
T EV_DC1 Dry Creek
T EV_HC1 Harmer Creek
T EV_GV1 Grave Creek
D EV_SM1 Six Mile Creek
T EV_BLM2 Balmer Creek
T EV_FC1 Fennelon Creek
D EV_GC2 Goddard Creek
T EV_OC1 Otto Creek
M EV_ER2 Elk River
T CM_PC2 Pengelly Creek
D CM_CCPD Corbin Creek
D CM_SPD Corbin Creek
T CM_CC1 Corbin Creek
M CM_MC2 Michel Creek
T CM_MCTM Michel Creek
M EV_MC3 Michel Creek
T EV_EC1 Erickson Creek
D EV_SP1 South Pit Creek
D EV_MG1 Milligan Pond
D EV_GT1 Gate Creek
D EV_BC1 Bodie Creek
M EV_MC2 Michel Creek
D EV_AQ6 Aqueduct Creek
T EV_AQ1 Aqueduct Creek
T EV_SPR2 Spring Creek

M EV_ER1 d/s Sparwood & Michel Cr. at 
CPR Roadouse

M RG_ELKFERNIE at Fernie
M RG_ELKORES at Elk Reservoir

M RG_ELKMOUTH u/s Hwy 93 bridge and Elk R. 
mouth

M RG_WARDB Kootenay River
M RG_KERRRD Koocanusa Reservoir
M RG_DSELK Koocanusa Reservoir
M RG_GRASMERE Koocanusa Reservoir
M RG_USGOLD Koocanusa Reservoir
M RG_BORDER Koocanusa Reservoir

Notes: "-" = insufficient data for calculation; n = sample size; SD = standard deviation; M = main stem; D = decant; T = tributary.

3 Elk Mine-
exposed

4

ReferenceMichel

Elk

Mine-
exposed

Michel

5 Elk Mine-
exposed

6 Koocanusa

Reference

Mine-
exposed

n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile
n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile

Ammonia (mg/L) Total Phosphorus (mg/L)

26 0.00821 <0.00500 0.0405 <0.00500 <0.00500 <0.00500 0.00947 0.0191 26 0.0116 <0.00200 0.0513 <0.00200 0.00207 0.00378 0.00675 0.0339
3 - <0.00500 0.0172 <0.00500 <0.00500 <0.00500 0.0172 0.0172 3 0.00465 0.0195 0.0280 0.0195 0.0195 0.0205 0.0280 0.0280
17 0.00386 <0.00500 0.0154 <0.00500 <0.00500 <0.00500 0.00935 0.0154 17 0.00440 0.0109 0.0283 0.0109 0.0143 0.0156 0.0196 0.0283
22 0.0237 <0.00500 0.113 <0.00500 <0.00500 <0.00500 0.00820 0.0141 22 0.00610 0.0167 0.0414 0.0169 0.0205 0.0233 0.0275 0.0332
18 0.00264 <0.00500 0.0149 <0.00500 <0.00500 <0.00500 0.00630 0.0149 18 0.0829 0.00850 0.307 0.00850 0.0153 0.0213 0.0249 0.307
4 - <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 4 0.00658 0.00430 0.0202 0.00430 0.00725 0.0113 0.0163 0.0202
20 0.0124 <0.00500 0.0509 <0.00500 0.00521 0.00760 0.0124 0.0464 20 0.00548 <0.00200 0.0272 0.00233 0.00480 0.00610 0.00915 0.0204
22 0.00596 <0.00500 0.0276 <0.00500 <0.00500 0.00618 0.0110 0.0175 22 0.0687 0.00500 0.331 0.00655 0.00890 0.0106 0.0154 0.0607
23 0.00995 <0.00500 0.0376 <0.00500 <0.00500 0.00640 0.0110 0.0329 23 0.0269 0.00265 0.103 0.00285 0.00510 0.0112 0.0322 0.0719
12 0.0190 <0.00500 0.0601 <0.00500 <0.00500 0.0138 0.0286 0.0601 12 0.0102 0.00220 0.0405 0.00220 0.00472 0.00560 0.00780 0.0405
12 0.00931 <0.00500 0.0361 <0.00500 <0.00500 0.00530 0.00690 0.0361 12 0.0100 <0.00200 0.0377 <0.00240 0.00328 0.00470 0.00940 0.0377
23 0.00630 <0.00500 0.0239 <0.00500 <0.00500 <0.00500 0.00980 0.0222 22 0.0576 0.00210 0.268 0.00240 0.00315 0.00475 0.0277 0.0770
9 0.0167 <0.00500 0.0578 <0.00535 0.00710 0.00860 0.0128 0.0578 9 0.00807 0.00210 0.0263 0.00210 0.00370 0.00625 0.00860 0.0263
20 0.00345 <0.00500 0.0174 <0.00500 <0.00500 0.00530 0.00670 0.0160 20 0.0123 0.00190 0.0448 0.00190 0.00320 0.00673 0.00997 0.0434
25 0.00975 <0.00500 0.0422 <0.00610 0.00990 0.0133 0.0198 0.0334 24 0.00270 0.00360 0.0128 0.00370 0.00550 0.00745 0.0101 0.0121
11 0.00526 <0.00500 0.0236 <0.00500 <0.00500 0.00830 0.0150 0.0236 11 0.0108 0.00220 0.0393 0.00220 0.00350 0.00650 0.0122 0.0393
20 0.00424 <0.00500 0.0204 <0.00500 <0.00500 <0.00500 0.00881 0.0184 20 0.0174 <0.00200 0.0798 0.00200 0.00308 0.00490 0.00954 0.0534
27 0.00632 <0.00500 0.0326 <0.00500 <0.00500 <0.00500 0.00695 0.0201 27 0.0204 <0.00200 0.0911 <0.00200 0.00250 0.00390 0.0160 0.0482
13 - <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 13 0.00286 0.00330 0.0142 0.00330 0.00500 0.00523 0.00650 0.0142
26 0.00419 <0.00500 0.0204 <0.00500 <0.00500 <0.00500 0.00715 0.0162 26 0.0663 0.00400 0.338 0.00403 0.00520 0.00688 0.00840 0.0885
1 - <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 <0.00500 1 - 0.00353 0.00353 0.00353 0.00353 0.00353 0.00353 0.00353
27 0.00497 <0.00500 0.0311 <0.00500 <0.00500 <0.00500 0.00743 0.00970 27 0.0246 <0.00200 0.123 <0.00200 0.00400 0.00655 0.0214 0.0454
23 0.00633 <0.00500 0.0272 <0.00500 0.00590 0.00830 0.0145 0.0235 23 0.00816 0.00210 0.0403 0.00300 0.00400 0.00450 0.00530 0.0204
27 0.00444 <0.00500 0.0210 <0.00500 <0.00500 0.00635 0.00950 0.0182 27 0.00415 0.00460 0.0258 0.00520 0.00600 0.00810 0.00950 0.0147
13 0.00119 <0.00500 0.00890 <0.00500 <0.00500 <0.00500 0.00600 0.00890 13 0.00843 0.00460 0.0319 0.00460 0.00650 0.00840 0.00870 0.0319
21 0.00653 <0.00500 0.0310 <0.00500 <0.00500 <0.00500 0.00540 0.0147 21 0.0126 <0.00200 0.0443 0.00270 0.00440 0.00630 0.0100 0.0384
16 0.00421 <0.00500 0.0193 <0.00500 <0.00500 <0.00500 0.00680 0.0193 16 0.0320 0.0233 0.164 0.0233 0.0343 0.0393 0.0478 0.164
21 0.00502 <0.00500 0.0210 <0.00500 <0.00500 0.00650 0.0120 0.0173 21 0.0175 0.00790 0.0732 0.0113 0.0190 0.0227 0.0333 0.0638
24 0.00315 <0.00500 0.0156 <0.00500 0.00505 0.00644 0.00934 0.0151 24 0.0371 0.00300 0.175 0.00319 0.00565 0.00895 0.0201 0.0751
23 0.00396 <0.00500 0.0255 <0.00980 0.0103 0.0129 0.0161 0.0200 23 0.0127 0.00440 0.0573 0.00500 0.00990 0.0120 0.0157 0.0487
21 0.0272 <0.00500 0.125 <0.00500 <0.00500 <0.00500 0.00730 0.0285 21 0.0351 <0.00200 0.159 0.00280 0.00340 0.00510 0.00850 0.0522
14 0.00289 <0.00500 0.0164 <0.00500 <0.00500 <0.00500 0.00700 0.0164 14 0.00886 0.00290 0.0377 0.00290 0.00433 0.00470 0.00545 0.0377
28 0.0823 <0.00500 0.394 <0.00500 <0.00500 0.00669 0.0315 0.208 28 0.00326 0.00188 0.0146 0.00188 0.00240 0.00323 0.00438 0.0133
25 0.289 0.0652 0.892 0.0921 0.149 0.192 0.541 0.890 25 0.124 <0.00200 0.620 <0.00200 0.00240 0.00325 0.00520 0.0104
28 0.127 0.0115 0.372 0.0141 0.0238 0.0355 0.238 0.338 28 0.0615 0.00188 0.327 0.00188 0.00196 0.00253 0.00403 0.00912
28 0.0208 <0.00500 0.0748 <0.00500 0.00506 0.00659 0.0252 0.0655 28 0.0601 <0.00200 0.247 0.00227 0.00306 0.00525 0.00942 0.220
10 0.000546 <0.00500 0.00690 <0.00500 <0.00500 0.00570 0.00630 0.00690 10 0.00483 0.00380 0.0190 0.00380 0.00450 0.00530 0.00710 0.0190
27 0.00413 <0.00500 0.0246 <0.00500 <0.00530 0.00657 0.00790 0.0151 27 0.181 0.00395 0.947 0.00430 0.00600 0.00800 0.0102 0.0289
23 0.00484 <0.00500 0.0241 <0.00500 <0.00500 <0.00500 <0.00500 0.0139 23 0.00446 0.00470 0.0228 0.00480 0.0100 0.0122 0.0164 0.0206
21 0.00509 <0.00500 0.0281 <0.00500 <0.00500 <0.00500 0.00780 0.0116 21 0.00714 0.00170 0.0299 0.00170 0.00170 0.00230 0.00320 0.0203
21 0.0231 <0.00500 0.109 <0.00500 0.00850 0.0124 0.0199 0.0452 21 0.0123 0.00530 0.0563 0.00650 0.0105 0.0134 0.0163 0.0433
24 0.206 <0.00500 1.02 <0.00500 0.00739 0.0104 0.0253 0.0473 24 0.00764 0.00260 0.0255 0.00308 0.00404 0.00485 0.0115 0.0245
24 0.229 0.00986 0.669 0.0121 0.0190 0.0619 0.266 0.608 24 0.00336 0.00180 0.0150 0.00227 0.00280 0.00442 0.00700 0.0122
20 0.00447 <0.00500 0.0231 0.00515 0.00766 0.0105 0.0146 0.0193 20 0.00235 0.00289 0.0117 0.00290 0.00399 0.00534 0.00668 0.0107
12 0.00939 <0.00500 0.0396 <0.00500 <0.00500 0.00775 0.0108 0.0396 12 0.0126 0.00410 0.0514 0.00410 0.00650 0.00905 0.0117 0.0514
11 0.00160 <0.00500 0.0103 <0.00500 <0.00500 0.00600 0.00760 0.0103 11 0.0289 0.00600 0.109 0.00600 0.0130 0.0272 0.0470 0.109
22 0.00407 <0.00500 0.0231 <0.00500 <0.00500 0.00613 0.00800 0.0136 22 0.00357 0.00820 0.0204 0.0101 0.0111 0.0142 0.0176 0.0197

27 0.00207 <0.00500 0.0116 <0.00500 <0.00500 0.00538 0.00720 0.0115 27 0.0261 <0.00200 0.125 0.00210 0.00370 0.00680 0.0198 0.0645

26 0.00324 <0.00500 0.0213 <0.00500 <0.00500 0.00535 0.00633 0.00907 26 0.0450 <0.00200 0.198 <0.00350 0.00520 0.00760 0.0103 0.141
26 0.00397 <0.00500 0.0233 <0.00500 <0.00500 0.00510 0.00660 0.0126 26 0.0206 <0.00200 0.0988 <0.00200 0.00330 0.00687 0.0129 0.0497

26 0.00132 <0.00500 0.0111 <0.00500 <0.00500 <0.00500 0.00567 0.00740 26 0.0192 <0.00200 0.0934 <0.00200 0.00330 0.00454 0.0124 0.0412

26 0.000667 <0.00500 0.00730 <0.00500 <0.00500 <0.00500 0.00530 0.00660 26 0.0140 0.00360 0.0611 0.00570 0.00910 0.0114 0.0231 0.0449
20 0.00292 0.00250 0.0111 0.00250 0.00319 0.00513 0.00800 0.0110 20 0.00254 0.00100 0.0115 0.00155 0.00337 0.00452 0.00605 0.0107
26 0.00322 0.00250 0.0162 0.00250 0.00363 0.00528 0.00705 0.0133 26 0.00316 0.00100 0.0156 0.00180 0.00420 0.00517 0.00780 0.0114
26 0.00235 0.00250 0.0121 0.00300 0.00440 0.00528 0.00690 0.0108 26 0.00383 0.00100 0.0176 0.00190 0.00320 0.00515 0.00763 0.0124
20 0.00260 0.00250 0.0120 0.00250 0.00461 0.00535 0.00665 0.0116 20 0.00344 0.00100 0.0148 0.00150 0.00298 0.00450 0.00634 0.0136
26 0.00267 0.00250 0.0120 0.00250 0.00407 0.00502 0.00650 0.0116 26 0.00335 0.00100 0.0141 0.00100 0.00350 0.00495 0.00713 0.0121
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Table B.1: Summary of Water Chemistry Data for Key Parameters for the Nutrient Study Monitoring Stations during the Growing Season (June to September), 2013 to 2019

M FR_UFR1 Fording River
T FR_HC3 Henretta Creek
T RG_CH1 Chauncey Creek
T FR_HC2 Henretta Creek
T FR_HC1 Henretta Creek
M FR_FR1 Fording River
D FR_CC1 Clode Creek
D FR_LMP1 Lake Mountain Creek
D FR_EC1 Eagle Settling Pond
D FR_LP1 Fording River
D FR_NL1 Fording River
D FR_SP1 Smith Pond
M FR_FR2 Fording River
T FR_KC1 Kilmarnock Creek
D FR_SKP1 Kilmarnock Creek
M GH_FR3 Fording River
D FR_SKP2 Kilmarnock Creek
D GH_SC1 Swift Creek
M FR_FR4 Fording River 
D GH_CC1 Cataract Creek
M FR_FRCP1 Fording River
M FR_FRRD Fording River
D GH_PC1 Porter Creek
M GH_PC2 Fording River
M FR_FRABCH Fording River
M FR_FR5 Fording River
M LC_FRUS Fording River
M LC_FRUSDC Fording River
T LC_DC3 LCO Dry Creek
T LC_DCEF Dry Creek East Tributary
D LC_SPDC LCO Dry Creek
T LC_DCDS LCO Dry Creek
T LC_DC1 LCO Dry Creek
M LC_FRDSDC Fording River
M LC_FRB Fording River
T LC_UC Unnamed Creek
D GH_RLP Rail Loop Sed Pond
D GH_GH1 Greenhills Creek
T GH_GH2 Greenhills Creek
M GH_FR1 Fording River
T LC_GRCK Grace Creek
T LC_LC1 Line Creek
T LC_SLC South Line Creek
M LC_LC6 Fording River
T LC_LC2 Line Creek
T LC_LC12 N Horseshoe Creek
D LC_LC7 Line Creek
D LC_LC7DSTF Line Creek
D LC_SBPIN Line Creek
T LC_LCUSWLC Line Creek
T LC_WLC West Line Creek
T WL_WLCI_SP01 Line Creek
T WL_LCI_SP02 Line Creek
D WL_BFWB_OUT_SP21 Line Creek
T LC_LC3 Line Creek
T WL_DCP_SP24 Line Creek
T LC_LCDSSLCC Line Creek
T LC_LC4 Line Creek
M LC_LC5 Fording River

Notes: "-" = insufficient data for calculation; n = sample size; SD = standard deviation; M = main stem; D = decant; T = tributary.

2 Fording

Reference

Mine-
exposed

Management 
Unit

Main 
Watershed

Exposure 
Status

Stream Type
Teck Water Station 

Code
Stream Name

1 Fording

Reference

Mine-
exposed

n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile

24 0.00146 <0.00100 0.00760 0.00125 0.00207 0.00260 0.00330 0.00640
20 0.000166 <0.00100 0.00180 <0.00100 <0.00100 <0.00100 <0.00100 0.00160
28 0.00115 <0.00100 0.00690 0.00100 0.00155 0.00220 0.00265 0.00370
10 0.000391 <0.00100 0.00250 <0.00100 <0.00100 <0.00100 0.00140 0.00250
27 0.000299 <0.00100 0.00230 <0.00100 <0.00100 <0.00100 0.00103 0.00175
22 0.000734 <0.00100 0.00410 <0.00100 <0.00100 <0.00100 <0.00100 0.00180
22 0.0000946 <0.00100 0.00140 <0.00100 <0.00100 <0.00100 <0.00100 0.00130
8 0.00171 <0.00100 0.00590 <0.00100 0.00100 0.00188 0.00270 0.00590
13 - <0.00100 0.00140 <0.00100 <0.00100 <0.00100 <0.00100 0.00140
7 0.000357 <0.00100 0.00200 <0.00100 <0.00100 <0.00100 0.00160 0.00200
4 0.0572 <0.00100 0.169 <0.0547 0.0279 0.0766 0.134 0.169
21 - <0.00100 0.00190 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
26 0.000357 <0.00100 0.00250 <0.00100 <0.00100 <0.00100 0.00115 0.00180
22 0.000453 <0.00100 0.00265 <0.00100 <0.00100 <0.00100 <0.00100 0.00250
8 0.000487 <0.00100 0.00230 <0.00100 <0.00100 <0.00100 0.00142 0.00230
10 0.000170 <0.00100 0.00140 <0.00100 <0.00100 <0.00100 <0.00100 0.00140
3 - <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 <0.00100
16 0.00954 <0.00100 0.0355 <0.00100 <0.00100 <0.00100 0.00120 0.0355
22 0.000530 <0.00100 0.00280 <0.00100 <0.00100 <0.00100 <0.00100 0.00270
22 0.0000295 <0.00100 0.00130 <0.00100 <0.00100 <0.00100 <0.00100 0.00120
20 0.00163 <0.00100 0.00825 <0.00100 <0.00100 0.00103 0.00119 0.00489
16 0.000440 <0.00100 0.00225 <0.00100 <0.00100 0.00105 0.00145 0.00225
22 0.000729 0.00170 0.00420 0.00180 0.00230 0.00290 0.00340 0.00400
14 0.000239 <0.00100 0.00190 <0.00100 <0.00100 0.00120 0.00140 0.00190
19 0.000721 <0.00100 0.00390 <0.00100 <0.00100 <0.00100 0.00113 0.00390
20 0.000275 <0.00100 0.00200 <0.00100 <0.00100 <0.00100 <0.00100 0.00165
9 0.0000444 <0.00100 0.00150 <0.00100 <0.00100 <0.00100 <0.00100 0.00150
7 0.000251 <0.00100 0.00160 <0.00100 <0.00100 <0.00100 0.00150 0.00160
26 0.00488 0.0138 0.0346 0.0185 0.0249 0.0276 0.0316 0.0339
22 0.00155 0.00905 0.0160 0.0100 0.0124 0.0134 0.0139 0.0149
20 0.00734 <0.00100 0.0265 <0.00100 <0.00100 0.00141 0.00455 0.0248
24 0.0103 <0.00100 0.0317 <0.00105 0.00136 0.00177 0.0146 0.0259
27 0.00487 0.00133 0.0192 0.00140 0.00523 0.00710 0.0115 0.0180
27 0.000399 <0.00100 0.00240 <0.00100 <0.00100 <0.00100 0.00137 0.00230
23 0.000377 <0.00100 0.00235 <0.00100 <0.00100 <0.00100 0.00130 0.00220
18 0.000529 <0.00100 0.00300 <0.00100 <0.00100 <0.00100 <0.00100 0.00300
18 0.102 <0.00100 0.420 <0.00100 <0.00100 0.00145 0.00570 0.420
23 0.000313 <0.00100 0.00200 <0.00100 <0.00100 <0.00100 <0.00100 0.00180
10 0.000396 <0.00100 0.00200 <0.00100 <0.00100 <0.00100 0.00110 0.00200
26 0.000625 <0.00100 0.00350 <0.00100 <0.00100 <0.00100 0.00107 0.00280
22 0.000516 <0.00100 0.00320 0.00120 0.00190 0.00215 0.00250 0.00290
24 0.000586 <0.00100 0.00340 <0.00100 <0.00100 0.00168 0.00200 0.00245
24 0.000475 <0.00100 0.00320 <0.00110 0.00140 0.00162 0.00197 0.00232
13 - <0.00100 0.00210 <0.00100 <0.00100 <0.00100 <0.00100 0.00210
23 0.000623 <0.00100 0.00320 0.00117 0.00160 0.00230 0.00270 0.00320
13 0.000846 0.00120 0.00410 0.00120 0.00220 0.00255 0.00270 0.00410
22 0.000810 <0.00100 0.00380 <0.00100 <0.00100 <0.00100 0.00135 0.00375
5 0.0000566 <0.00100 0.00160 <0.00100 <0.00100 <0.00100 0.00150 0.00160
0 - - - - - - - -
25 0.000673 0.00140 0.00430 0.00150 0.00190 0.00232 0.00268 0.00356
27 0.000653 <0.00100 0.00428 0.00200 0.00290 0.00362 0.00388 0.00400
11 0.00108 0.00130 0.00560 0.00130 0.00340 0.00370 0.00390 0.00560
11 0.000796 0.00145 0.00360 0.00145 0.00160 0.00240 0.00330 0.00360
12 0.00799 <0.00100 0.0273 <0.00107 0.00112 0.00348 0.0110 0.0273
28 0.00323 0.00105 0.0188 0.00114 0.00158 0.00205 0.00239 0.00397
10 0.000621 <0.00100 0.00320 <0.00100 0.00120 0.00141 0.00160 0.00320
24 0.000894 <0.00100 0.00507 <0.00102 0.00124 0.00146 0.00176 0.00358
28 0.000833 <0.00100 0.00470 0.00110 0.00181 0.00222 0.00272 0.00430
27 0.000362 <0.00100 0.00230 <0.00100 <0.00100 <0.00100 0.00125 0.00210

Orthophosphate (mg/L)
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Table B.1: Summary of Water Chemistry Data for Key Parameters for the Nutrient Study Monitoring Stations during the Growing Season (June to September), 2013 to 2019

Management 
Unit

Main 
Watershed

Exposure 
Status

Stream Type
Teck Water Station 

Code
Stream Name

Reference M GH_ER2 Elk River
T GH_BR_F BR-F Creek
T GH_WOLF Wolf Creek
T GH_WILLOW Willow Creek
T GH_WADE Wade Creek
T GH_COUGAR Cougar Creek
T GH_NNC No Name Creek
T GH_MC1 Mickelson Creek
T GH_LC2 Leask Creek
T GH_LC1 Leask Creek
T GH_ERSC4 Elk River Side Channel
T GH_WC2 Wolfram Creek
T GH_WC1 Wolfram Creek
T GH_ER1A Elk River Side Channel
D GH_TC2 Thompson Creek
T GH_ERSC2 Elk River
M GH_ERC Elk River
M GH_ER1 Elk River

Elk T EV_HC6 Harmer Creek
M CM_MC1 Michel Creek
T CM_AG1 Andy Good Creek
M EV_ER4 Elk River
T EV_DC1 Dry Creek
T EV_HC1 Harmer Creek
T EV_GV1 Grave Creek
D EV_SM1 Six Mile Creek
T EV_BLM2 Balmer Creek
T EV_FC1 Fennelon Creek
D EV_GC2 Goddard Creek
T EV_OC1 Otto Creek
M EV_ER2 Elk River
T CM_PC2 Pengelly Creek
D CM_CCPD Corbin Creek
D CM_SPD Corbin Creek
T CM_CC1 Corbin Creek
M CM_MC2 Michel Creek
T CM_MCTM Michel Creek
M EV_MC3 Michel Creek
T EV_EC1 Erickson Creek
D EV_SP1 South Pit Creek
D EV_MG1 Milligan Pond
D EV_GT1 Gate Creek
D EV_BC1 Bodie Creek
M EV_MC2 Michel Creek
D EV_AQ6 Aqueduct Creek
T EV_AQ1 Aqueduct Creek
T EV_SPR2 Spring Creek

M EV_ER1 d/s Sparwood & Michel Cr. at 
CPR Roadouse

M RG_ELKFERNIE at Fernie
M RG_ELKORES at Elk Reservoir

M RG_ELKMOUTH u/s Hwy 93 bridge and Elk R. 
mouth

M RG_WARDB Kootenay River
M RG_KERRRD Koocanusa Reservoir
M RG_DSELK Koocanusa Reservoir
M RG_GRASMERE Koocanusa Reservoir
M RG_USGOLD Koocanusa Reservoir
M RG_BORDER Koocanusa Reservoir

Notes: "-" = insufficient data for calculation; n = sample size; SD = standard deviation; M = main stem; D = decant; T = tributary.

3 Elk Mine-
exposed

4

ReferenceMichel

Elk

Mine-
exposed

Michel

5 Elk Mine-
exposed

6 Koocanusa

Reference

Mine-
exposed

n SD Min Max 5th 

Percentile
25th 

Percentile
Median 75th 

Percentile
95th 

Percentile

Orthophosphate (mg/L)

26 0.000667 <0.00100 0.00390 <0.00100 <0.00100 <0.00100 0.00110 0.00220
3 0.00893 0.00520 0.0224 0.00520 0.00520 0.0180 0.0224 0.0224
17 0.00140 0.0101 0.0157 0.0101 0.0123 0.0129 0.0135 0.0157
22 0.00382 0.00700 0.0246 0.0162 0.0182 0.0208 0.0221 0.0244
18 0.00338 0.00540 0.0164 0.00540 0.00860 0.0120 0.0135 0.0164
4 0.00179 0.00200 0.00620 0.00200 0.00323 0.00483 0.00570 0.00620
20 0.00112 <0.00100 0.00530 <0.00100 0.00120 0.00195 0.00300 0.00450
22 0.00992 <0.00100 0.0511 <0.00220 0.00460 0.00607 0.00780 0.00970
23 0.00523 <0.00100 0.0243 <0.00120 0.00160 0.00335 0.00780 0.0122
12 0.000811 <0.00100 0.00350 <0.00100 <0.00100 <0.00100 0.00160 0.00350
12 0.000393 <0.00100 0.00220 <0.00100 <0.00100 <0.00100 0.00100 0.00220
22 0.000324 <0.00100 0.00240 <0.00100 <0.00100 <0.00100 0.00110 0.00170
9 0.000140 <0.00100 0.00140 <0.00100 <0.00100 <0.00100 0.00105 0.00140
20 0.000437 <0.00100 0.00235 <0.00100 <0.00100 <0.00100 0.00130 0.00232
24 0.00255 <0.00100 0.0125 <0.00100 <0.00100 <0.00100 <0.00100 0.00160
11 0.00315 <0.00100 0.0109 <0.00100 <0.00100 <0.00100 0.00160 0.0109
20 0.000429 <0.00100 0.00240 <0.00100 <0.00100 0.00101 0.00121 0.00225
27 0.000348 <0.00100 0.00220 <0.00100 <0.00100 <0.00100 0.00103 0.00200
13 0.000553 0.00340 0.00540 0.00340 0.00400 0.00440 0.00480 0.00540
26 0.000809 0.00200 0.00600 0.00330 0.00390 0.00454 0.00490 0.00540
1 - 0.00230 0.00230 0.00230 0.00230 0.00230 0.00230 0.00230
27 0.000570 <0.00100 0.00370 <0.00100 <0.00100 <0.00100 0.00110 0.00220
23 0.000671 <0.00100 0.00320 <0.00100 0.00100 0.00130 0.00200 0.00320
27 0.00259 <0.00100 0.0135 <0.00100 0.00200 0.00403 0.00540 0.00710
13 0.00167 <0.00100 0.00650 <0.00100 0.00110 0.00200 0.00370 0.00650
21 0.00147 <0.00100 0.00710 <0.00100 <0.00100 <0.00100 <0.00100 0.00250
16 0.00248 0.0265 0.0358 0.0265 0.0288 0.0301 0.0322 0.0358
21 0.00744 0.00620 0.0369 0.0104 0.0127 0.0180 0.0201 0.0324
24 0.00272 <0.00100 0.0119 <0.00100 <0.00100 0.00102 0.00347 0.00675
23 0.000607 <0.00100 0.00300 <0.00100 <0.00100 <0.00100 0.00120 0.00280
21 0.000559 <0.00100 0.00280 <0.00100 <0.00100 <0.00100 0.00110 0.00270
14 0.00111 <0.00100 0.00500 <0.00150 0.00224 0.00355 0.00410 0.00500
28 0.000170 <0.00100 0.00175 <0.00100 <0.00100 <0.00100 0.00104 0.00138
25 0.000867 <0.00100 0.00514 <0.00100 <0.00100 <0.00100 0.00105 0.00160
28 0.000587 <0.00100 0.00329 <0.00100 <0.00100 <0.00100 0.00116 0.00320
28 0.00103 <0.00100 0.00458 <0.00100 <0.00100 0.00116 0.00183 0.00420
7 0.00132 0.00170 0.00490 0.00170 0.00200 0.00280 0.00480 0.00490
27 0.00195 <0.00100 0.00995 0.00110 0.00210 0.00270 0.00417 0.00700
23 0.00307 0.00520 0.0174 0.00800 0.00860 0.0121 0.0130 0.0167
21 0.0000812 <0.00100 0.00150 <0.00100 <0.00100 <0.00100 <0.00100 0.00130
21 0.00779 <0.00100 0.0331 <0.00100 <0.00100 0.00120 0.00350 0.0187
24 0.00153 <0.00100 0.00830 <0.00100 0.00126 0.00194 0.00263 0.00440
24 0.000224 <0.00100 0.00196 <0.00100 <0.00100 <0.00100 0.00113 0.00142
20 0.000881 <0.00100 0.00425 0.00102 0.00136 0.00215 0.00270 0.00382
12 0.000920 <0.00100 0.00400 <0.00100 <0.00100 <0.00100 0.00195 0.00400
11 0.00305 0.00150 0.0120 0.00150 0.00270 0.00350 0.00510 0.0120
22 0.00177 0.00720 0.0143 0.00830 0.0101 0.0112 0.0118 0.0135

27 0.00101 <0.00100 0.00565 <0.00100 <0.00100 0.00120 0.00163 0.00330

26 0.000850 <0.00100 0.00420 <0.00100 <0.00100 0.00165 0.00242 0.00330
26 0.000861 <0.00100 0.00455 <0.00100 <0.00100 <0.00100 0.00100 0.00320

26 0.000745 <0.00100 0.00390 <0.00100 <0.00100 <0.00100 <0.00100 0.00310
26 0.000159 <0.00100 0.00160 <0.00100 <0.00100 <0.00100 0.00100 0.00135
20 0.000120 0.000500 0.000950 0.000500 0.000500 0.000500 0.000550 0.000850
26 0.00711 0.000500 0.0367 0.000500 0.000500 0.000500 0.000700 0.00340
26 0.000249 0.000500 0.00120 0.000500 0.000500 0.000500 0.000600 0.00119
20 0.000169 0.000500 0.00115 0.000500 0.000500 0.000500 0.000500 0.00102
26 0.000178 0.000500 0.00105 0.000500 0.000500 0.000500 0.000500 0.00105
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Table B.2: Monthly Mean Total Nitrogen:Total Phosphorus Ratios During the Growing Season (June to September) in the Fording, Elk, and Michel Watersheds, 2013 to 2019

Count
P-

limited
Co-

limited
N-

limited Ju
n

Ju
l

A
u

g

S
ep

Ju
n

Ju
l

A
u

g

S
ep

Ju
n

Ju
l

A
u

g

S
ep

Ju
n

Ju
l

A
u

g

S
ep

M FR_UFR1 Fording River E216777 24 58% 29% 13% 1.8 10 6.8 9.2 8.1 9.3 3.9 23 - 20 33 31 12 16 38 20
T FR_HC3 Henretta Creek E300096 20 90% 10% 0% 14 14 62 73 - - - - - 89 138 170 110 98 38 94
T RG_CH1 Chauncey Creek E295214 28 89% 7.1% 3.6% 4.3 17 22 17 20 24 68 26 77 36 22 61 40 27 32 31
T FR_HC2 Henretta Creek E216779 10 100% 0% 0% 55 539 1,091 3,685 - 351 1,675 626 - 584 1,142 1,628 - - - -
T FR_HC1 Henretta Creek E216778 27 100% 0% 0% 32 595 2,168 4,144 - 295 1,927 773 890 1,437 2,136 2,188 1,097 864 219 801
M FR_FR1 Fording River 0200251 22 100% 0% 0% 50 323 1,294 2,109 - 205 1,512 543 - 535 567 1,640 - 736 222 850
D FR_CC1 Clode Creek E102481 22 100% 0% 0% 701 4,154 9,159 6,876 - 5,868 12,863 6,443 - 8,381 17,485 20,076 - 21,529 35,288 33,422
D FR_LMP1 Lake Mountain Creek E306924 8 100% 0% 0% - - - - - - - - - - - - - - - -
D FR_EC1 Eagle Settling Pond E102480 13 100% 0% 0% 415 4,666 14,491 7,744 - 1,994 19,875 5,494 - - - 7,339 - 8,009 5,944 4,718
D FR_LP1 Fording River E304835 7 100% 0% 0% - - - - - - - - - - - - - - - -
D FR_NL1 Fording River E102476 4 100% 0% 0% 479 - - - - - - - - - - - - - - -
D FR_SP1 Smith Pond E261897 21 100% 0% 0% 273 499 168 39 - 126 - 118 - 63 60 83 - 92 90 75
M FR_FR2 Fording River 0200201 26 100% 0% 0% 15 186 1,659 4,766 - 514 3,318 773 1,254 1,999 3,683 5,345 2,196 1,637 507 1,841
T FR_KC1 Kilmarnock Creek 0200252 22 100% 0% 0% 1,329 9,731 25,834 33,430 - 14,680 19,880 24,230 - 17,278 19,830 23,578 - 17,707 16,498 22,938
D FR_SKP1 Kilmarnock Creek E208394 8 100% 0% 0% 944 16,859 15,434 - - 14,136 - - - - 18,800 - - - - -
M GH_FR3 Fording River - 10 100% 0% 0% - 223 1,461 4,026 345 583 1,258 770 - 1,411 4,400 4,318 - - - -
D FR_SKP2 Kilmarnock Creek E208395 3 100% 0% 0% 680 14,269 - - - 14,387 - - - - - - - - - -
D GH_SC1 Swift Creek E221329 16 100% 0% 0% - 4,280 - - 172 1,158 7,270 - - - - - - 5,104 3,271 6,400
M FR_FR4 Fording River 0200311 22 100% 0% 0% 45 517 2,246 3,738 - 1,093 3,664 893 942 2,353 4,396 5,931 - 1,626 2,898 3,431
D GH_CC1 Cataract Creek E0200384 22 100% 0% 0% - 5,811 14,789 13,490 13,291 11,441 9,678 11,223 15,394 15,341 15,435 16,485 - 10,824 12,201 8,818
M FR_FRCP1 Fording River E300071 20 100% 0% 0% - - - - - - - - 2,288 2,934 4,893 6,418 2,507 1,891 3,459 2,754
M FR_FRRD Fording River E300097 16 100% 0% 0% - - - - - - - - 1,419 5,569 8,828 8,870 - 4,556 2,022 5,538
D GH_PC1 Porter Creek 0200385 22 100% 0% 0% - 452 638 467 858 683 458 279 - 376 1,257 364 - 306 1,151 814
M GH_PC2 Fording River - 14 100% 0% 0% - 607 8,832 10,840 1,212 1,934 6,239 4,195 - 5,662 10,440 3,202 - - - -
M FR_FRABCH Fording River - 19 100% 0% 0% 27 - - - - - - - 3,108 6,631 10,135 9,228 - 8,155 8,467 5,540
M FR_FR5 Fording River - 20 100% 0% 0% - 256 6,505 5,890 238 1,389 - - 5,049 6,842 7,892 7,528 - 3,457 6,738 6,361
M LC_FRUS Fording River E295232 9 100% 0% 0% - - - - - 1,392 3,890 3,555 - 4,101 5,879 5,751 - - - -
M LC_FRUSDC Fording River E288271 7 100% 0% 0% - 289 3,595 4,054 - 897 3,041 907 - 3,213 - - - - - -
T LC_DC3 LCO Dry Creek E288273 26 62% 15% 23% - 5.7 3.9 4.0 - 3.9 5.2 10 8.7 6.2 7.9 10 15 16 18 16

T LC_DCEF Dry Creek East 
Tributary E288274 22 0% 86% 14% - 9.6 8.2 8.7 - 7.7 9.2 11 - 13 11 9.8 - 6.7 7.8 7.7

D LC_SPDC LCO Dry Creek E295211 20 75% 10% 15% - - - - - - - - 8.7 4.6 6.8 5.1 15 21 18 20
T LC_DCDS LCO Dry Creek E295210 24 54% 17% 29% - - - - 6.2 5.8 4.7 5.6 8.6 4.8 6.7 5.9 13 12 13 16
T LC_DC1 LCO Dry Creek E288270 27 44% 30% 26% - 6.7 6.5 7.7 6.0 6.1 12 5.8 9.3 7.0 6.4 7.8 8.9 11 12 8.4
M LC_FRDSDC Fording River E288272 27 100% 0% 0% - 142 2,030 4,857 591 960 3,015 2,929 1,315 2,946 4,253 5,454 3,663 2,371 1,472 3,319
M LC_FRB Fording River - 23 100% 0% 0% - 338 3,002 3,675 - 1,254 3,953 1,742 - 4,726 4,821 3,721 - 2,940 2,533 3,378
T LC_UC Unnamed Creek E295213 18 100% 0% 0% - - - - - 30 67 32 - 61 35 38 - 51 49 48
D GH_RLP Rail Loop Sed Pond E207437 18 89% 5.6% 5.6% - 115 127 451 30 104 160 40 - 480 437 - - 2.8 168 173
D GH_GH1 Greenhills Creek E102709 23 100% 0% 0% - 110 1,152 1,709 336 582 1,186 864 - 1,483 1,585 928 - 956 1,033 2,215
T GH_GH2 Greenhills Creek E309911 10 100% 0% 0% - - - - - - - - - - - - - - - -
M GH_FR1 Fording River 0200378 26 100% 0% 0% - 233 3,761 - 654 562 904 1,271 2,886 3,140 5,179 5,228 4,018 2,275 2,131 3,367
T LC_GRCK Grace Creek E288275 22 68% 32% 0% - 7.8 16 19 - 12 27 13 - 21 10 13 - 12 14 16
T LC_LC1 Line Creek E216142 23 100% 0% 0% - 42 67 94 - 44 56 102 77 36 67 80 127 34 86 48
T LC_SLC South Line Creek E282149 24 96% 4.2% 0% 15 32 67 43 - 27 37 54 37 43 75 70 42 52 43 48

Mine-exposed M LC_LC6 Fording River 0200338 12 100% 0% 0% - 221 3,172 2,011 - 870 3,593 3,937 - 2,964 5,301 5,009 - 3,327 4,604 3,467

Total N : Total P Ratio < 7 (N-limited)
Total N : Total P Ratio between 7 and 15 (N and/or P-limited)
Total N : Total P Ratio > 15 (P-limited)

Notes: - = no data; D = decant; M = main stem; T = tributary; NR = exceedance of normal range, but not reference area trophic range.  
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Table B.2: Monthly Mean Total Nitrogen:Total Phosphorus Ratios During the Growing Season (June to September) in the Fording, Elk, and Michel Watersheds, 2013 to 2019
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M FR_UFR1 Fording River E216777 24 58% 29% 13% - 11 22 16 - 37 25 12 - 19 19 80
T FR_HC3 Henretta Creek E300096 20 90% 10% 0% - 58 110 115 - 342 48 176 - 103 119 128
T RG_CH1 Chauncey Creek E295214 28 89% 7.1% 3.6% 11 33 35 14 68 51 17 32 46 29 50 50
T FR_HC2 Henretta Creek E216779 10 100% 0% 0% - - - - - - - - - - - -
T FR_HC1 Henretta Creek E216778 27 100% 0% 0% 731 634 1,844 616 274 1,081 1,698 1,630 469 647 989 1,405
M FR_FR1 Fording River 0200251 22 100% 0% 0% - 281 1,253 1,529 - 496 971 1,148 - 528 1,007 1,096
D FR_CC1 Clode Creek E102481 22 100% 0% 0% - 5,945 28,578 6,472 - 42,748 25,133 20,659 - 31,514 29,360 26,357
D FR_LMP1 Lake Mountain Creek E306924 8 100% 0% 0% - 76 110 - - 242 744 397 - 1,023 2,427 5,461
D FR_EC1 Eagle Settling Pond E102480 13 100% 0% 0% - 7,495 - - - 8,776 - - - - - -
D FR_LP1 Fording River E304835 7 100% 0% 0% - - - 809 - 700 2,011 1,273 - 2,841 2,985 180
D FR_NL1 Fording River E102476 4 100% 0% 0% - - - - - 60 - 111 117 - - -
D FR_SP1 Smith Pond E261897 21 100% 0% 0% - 61 108 147 - 120 240 102 - 194 239 2,823
M FR_FR2 Fording River 0200201 26 100% 0% 0% 943 1,994 5,747 3,165 1,240 2,546 1,840 5,125 858 1,214 - 298
T FR_KC1 Kilmarnock Creek 0200252 22 100% 0% 0% - 14,387 20,478 8,190 - 11,713 25,553 20,181 - 9,843 15,478 18,128
D FR_SKP1 Kilmarnock Creek E208394 8 100% 0% 0% - - - - - 21,270 29,706 25,159 - - - -
M GH_FR3 Fording River - 10 100% 0% 0% - - - - - - - - - - - -
D FR_SKP2 Kilmarnock Creek E208395 3 100% 0% 0% - - - - - - - - - - - -
D GH_SC1 Swift Creek E221329 16 100% 0% 0% - 4,107 5,566 4,907 - 489 2,240 3,718 - 2,468 7,930 10,147
M FR_FR4 Fording River 0200311 22 100% 0% 0% - 2,753 5,164 4,987 2,112 4,469 4,938 1,532 - - - 5,143
D GH_CC1 Cataract Creek E0200384 22 100% 0% 0% - 13,848 13,271 11,422 - 12,729 4,548 15,491 - 12,480 12,333 -
M FR_FRCP1 Fording River E300071 20 100% 0% 0% 2,965 2,311 4,728 9,123 2,287 3,336 5,073 6,313 1,883 3,272 3,003 5,095
M FR_FRRD Fording River E300097 16 100% 0% 0% - 2,528 12,129 2,256 - 4,315 7,062 9,576 - 2,459 6,326 9,228
D GH_PC1 Porter Creek 0200385 22 100% 0% 0% - 644 696 889 - 708 429 682 - 1,171 1,571 959
M GH_PC2 Fording River - 14 100% 0% 0% - - - - 3,470 6,162 10,009 7,682 - - - -
M FR_FRABCH Fording River - 19 100% 0% 0% - 5,962 11,628 16,441 2,059 8,483 7,799 2,570 1,786 4,609 6,935 8,692
M FR_FR5 Fording River - 20 100% 0% 0% 1,361 4,460 8,393 7,467 2,183 4,864 9,329 4,062 - - - -
M LC_FRUS Fording River E295232 9 100% 0% 0% - - - 6,196 - - - 2,111 - - - 162
M LC_FRUSDC Fording River E288271 7 100% 0% 0% - - - - - - - - - - - -
T LC_DC3 LCO Dry Creek E288273 26 62% 15% 23% 152 147 240 223 576 601 732 785 273 387 750 809

T LC_DCEF Dry Creek East 
Tributary E288274 22 0% 86% 14% - 12 8.5 9.5 - 6.6 12 10 9.8 6.5 12 10

D LC_SPDC LCO Dry Creek E295211 20 75% 10% 15% 169 283 510 629 997 2,420 1,344 1,079 564 565 1,930 1,957
T LC_DCDS LCO Dry Creek E295210 24 54% 17% 29% 120 226 338 468 943 1,543 1,137 895 451 444 2,052 1,579
T LC_DC1 LCO Dry Creek E288270 27 44% 30% 26% 75 145 136 192 537 741 617 731 318 371 552 787
M LC_FRDSDC Fording River E288272 27 100% 0% 0% 2,526 1,414 5,095 5,030 1,012 2,439 3,207 3,236 970 3,035 4,597 5,327
M LC_FRB Fording River - 23 100% 0% 0% - 4,323 2,588 4,637 1,305 2,286 4,573 2,353 1,019 3,188 4,417 5,137
T LC_UC Unnamed Creek E295213 18 100% 0% 0% - 72 49 25 - 36 32 29 - 72 40 77
D GH_RLP Rail Loop Sed Pond E207437 18 89% 5.6% 5.6% - 12 - - 19 85 - - - 1,013 811 3,300
D GH_GH1 Greenhills Creek E102709 23 100% 0% 0% - 1,235 1,282 1,218 2,191 3,239 3,320 985 - 1,095 2,408 2,228
T GH_GH2 Greenhills Creek E309911 10 100% 0% 0% 603 676 864 1,843 - 1,330 1,897 804 - 919 1,137 1,204
M GH_FR1 Fording River 0200378 26 100% 0% 0% 1,962 2,255 4,276 8,103 1,417 721 2,711 3,945 1,466 2,154 3,842 3,346
T LC_GRCK Grace Creek E288275 22 68% 32% 0% - 32 22 18 - 17 22 18 17 20 45 24
T LC_LC1 Line Creek E216142 23 100% 0% 0% - 189 35 52 - 85 69 151 - 46 108 131
T LC_SLC South Line Creek E282149 24 96% 4.2% 0% - 181 25 37 - 40 65 90 - 54 54 90

Mine-exposed M LC_LC6 Fording River 0200338 12 100% 0% 0% - - - - - - - - - - - -

Total N : Total P Ratio < 7 (N-limited)
Total N : Total P Ratio between 7 and 15 (N and/or P-limited)
Total N : Total P Ratio > 15 (P-limited)

Notes: - = no data; D = decant; M = main stem; T = tributary; NR = exceedance of normal range, but not reference area trophic range.  
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Table B.2: Monthly Mean Total Nitrogen:Total Phosphorus Ratios During the Growing Season (June to September) in the Fording, Elk, and Michel Watersheds, 2013 to 2019
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2016

Exposure 
Status

Stream 
Type

Teck Water 
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Stream Name
ENV 
EMS 

Number

Nutrient Limitation (%) 2013 2014 2015

Management 
Unit

Main 
Watershed

T LC_LC2 Line Creek 0200335 22 100% 0% 0% - 43 98 125 - 32 95 54 - 86 120 97 95 72 127 74
T LC_LC12 N Horseshoe Creek E223240 12 100% 0% 0% - 1,167 3,694 2,297 - 877 1,770 1,358 - 1,507 - - 1,146 1,249 - -
D LC_LC7 Line Creek E216144 20 100% 0% 0% 84 103 297 46 - 72 64 52 - 77 53 102 - 37 503 -
D LC_LC7DSTF Line Creek E304613 5 80% 20% 0% 194 - - - - - - - - - - - - - - -
D LC_SBPIN Line Creek E288269 0 - - - - - - - - - - - - - - - - - - -
T LC_LCUSWLC Line Creek E293369 25 100% 0% 0% - 1,740 4,635 4,773 - 2,758 2,826 1,935 - 2,975 3,067 3,245 3,362 2,240 3,121 3,902
T LC_WLC West Line Creek E261958 26 100% 0% 0% 3,019 3,784 3,151 5,171 - 3,088 4,206 4,634 - 4,454 4,559 4,933 3,954 4,411 3,905 4,152
T WL_WLCI_SP01 Line Creek E293371 11 100% 0% 0% - - - - - - - - - - - - - 604 - 767
T WL_LCI_SP02 Line Creek E293370 11 100% 0% 0% - - - - - - - - - - - - - 461 - 593

D WL_BFWB_OUT
_SP21 Line Creek E291569 13 62% 15% 23% - - - - - - - - - - - - 6.5 5.4 9.3 4.1

T LC_LC3 Line Creek 0200337 27 100% 0% 0% 2,849 3,290 4,805 5,531 - 3,180 697 1,831 3,621 3,675 6,641 5,882 2,386 1,217 2,554 1,989
T WL_DCP_SP24 Line Creek - 10 100% 0% 0% - - - - - - - - - - - - 3,429 1,493 2,576 2,220
T LC_LCDSSLCC Line Creek E297110 24 100% 0% 0% - - - - 1,381 1,538 883 2,157 2,182 2,627 3,394 4,659 2,642 1,864 2,728 1,921
T LC_LC4 Line Creek 0200044 27 100% 0% 0% 504 868 2,202 2,099 - 978 825 1,444 957 405 792 1,294 1,846 1,165 1,454 1,343
M LC_LC5 Fording River 0200028 26 100% 0% 0% - 333 1,766 2,071 - 1,010 2,827 1,856 1,429 963 1,482 3,600 2,274 1,624 4,253 2,309

Reference M GH_ER2 Elk River 0200389 26 81% 7.7% 12% - 16 16 24 4.0 4.6 27 55 52 38 46 53 23 24 88 54
T GH_BR_F BR-F Creek E287437 3 0% 100% 0% - - - - 14 - - - - - - - - - - -
T GH_WOLF Wolf Creek - 17 53% 47% 0% - 19 11 11 17 15 - - 26 20 - - - 15 15 8.8
T GH_WILLOW Willow Creek - 21 24% 67% 10% - 11 7.1 8.6 9.6 7.9 9.4 - 16 13 17 10 - 12 13 -
T GH_WADE Wade Creek E287433 18 72% 17% 11% - 43 16 6.4 9.1 30 15 24 35 12 15 15 - 5.4 23 21
T GH_COUGAR Cougar Creek E287432 4 100% 0% 0% - 15 - - 27 20 - - 78 - - - - - - -
T GH_NNC No Name Creek E305875 20 95% 5.0% 0% - - - - 41 33 30 - 77 61 30 15 - 147 20 32
T GH_MC1 Mickelson Creek 0200388 22 91% 9.1% 0% - 30 15 17 34 28 17 18 782 709 33 233 - 131 58 48
T GH_LC2 Leask Creek - 23 100% 0% 0% - 1,874 3,397 5,087 3,065 5,754 9,167 783 797 631 371 328 - 3,253 2,491 344
T GH_LC1 Leask Creek E257796 12 100% 0% 0% - - - - - - - - - - - 326 - - 7,155 1,887
T GH_ERSC4 Elk River Side Channel E305878 12 67% 25% 8.3% - - - - - - - - - - - - - 15 23 33
T GH_WC2 Wolfram Creek - 22 100% 0% 0% - 8,139 8,779 11,779 3,812 5,715 11,332 1,539 - 12,951 12,118 3,439 - 2,481 2,813 10,506
T GH_WC1 Wolfram Creek E257795 9 100% 0% 0% - - - - - - - - - - - - - 4,681 3,024 4,663
T GH_ER1A Elk River Side Channel E305876 20 90% 10% 0% - - - - - - - 23 126 79 12 40 - 57 17 48
D GH_TC2 Thompson Creek E207436 24 100% 0% 0% - 1,214 2,630 2,458 808 1,613 2,506 2,530 - 753 832 2,000 - 894 1,163 1,468
T GH_ERSC2 Elk River E305877 11 100% 0% 0% - - - - - - - - - - - - - 86 104 -
M GH_ERC Elk River E300090 20 95% 5.0% 0% - - - - - - - - 66 71 78 178 40 35 52 104
M GH_ER1 Elk River E206661 27 81% 7.4% 11% - 5.1 31 74 6.0 6.1 43 104 98 86 135 179 77 35 80 132

Elk T EV_HC6 Harmer Creek - 13 92% 7.7% 0% - - 29 16 17 24 33 33 33 82 50 41 - 29 12 25
M CM_MC1 Michel Creek E258175 24 38% 58% 4.2% - 13 13 7.1 - 10 14 12 - 14 18 17 - 11 21 11
T CM_AG1 Andy Good Creek - 1 100% 0% 0% - - - - - - - - - - - - 49 - - -
M EV_ER4 Elk River 0200027 27 100% 0% 0% - 20 623 678 40 59 412 305 161 182 673 1,272 367 354 612 1,383
T EV_DC1 Dry Creek E298590 23 100% 0% 0% - 837 1,319 993 523 702 1,510 224 774 415 952 1,335 - 916 980 999
T EV_HC1 Harmer Creek E102682 27 100% 0% 0% - 103 78 143 69 104 187 43 111 114 165 204 104 118 83 92
T EV_GV1 Grave Creek - 13 100% 0% 0% - - 74 96 18 38 157 27 63 163 96 132 - 94 95 85
D EV_SM1 Six Mile Creek E102681 21 57% 29% 14% - 7.3 5.7 14 - 8.9 30 34 - 23 21 24 - 3.2 17 17
T EV_BLM2 Balmer Creek E298592 16 38% 56% 6.3% - 5.7 - - - - - - - 13 12 10 - 13 14 11
T EV_FC1 Fennelon Creek E298591 17 35% 59% 5.9% - - 7.4 16 6.2 8.7 - 8.2 12 12 - - - - 16 12
D EV_GC2 Goddard Creek E208043 24 96% 4.2% 0% - 50 63 123 67 166 259 11 311 191 464 380 - 365 338 296
T EV_OC1 Otto Creek E102679 23 65% 26% 8.7% - 22 15 13 19 22 17 5.7 22 16 8.9 30 - 14 33 19

Total N : Total P Ratio < 7 (N-limited)
Total N : Total P Ratio between 7 and 15 (N and/or P-limited)
Total N : Total P Ratio > 15 (P-limited)

Notes: "-" = no data; D = decant; M = main stem; T = tributary; NR = exceedance of normal range, but not reference area trophic range.  
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Table B.2: Monthly Mean Total Nitrogen:Total Phosphorus Ratios During the Growing Season (June to September) in the Fording, Elk, and Michel Watersheds, 2013 to 2019
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T LC_LC2 Line Creek 0200335 22 100% 0% 0% - 197 56 144 - 78 116 241 - 50 82 166
T LC_LC12 N Horseshoe Creek E223240 12 100% 0% 0% - 2,152 - - - 1,937 - - - 1,036 - -
D LC_LC7 Line Creek E216144 20 100% 0% 0% - 169 16 33 - 72 125 - - 890 247 614
D LC_LC7DSTF Line Creek E304613 5 80% 20% 0% - 170 14 - - - 78 - - - - 503
D LC_SBPIN Line Creek E288269 0 - - - - - - - - - - - - - - -
T LC_LCUSWLC Line Creek E293369 25 100% 0% 0% 2,668 3,355 3,987 4,902 8,031 5,302 4,758 4,652 2,775 3,202 4,681 5,498
T LC_WLC West Line Creek E261958 26 100% 0% 0% 3,255 2,291 3,057 4,476 3,338 2,209 3,553 4,899 2,923 2,936 3,471 3,550
T WL_WLCI_SP01 Line Creek E293371 11 100% 0% 0% - 2,900 3,804 6,983 - 5,865 2,612 2,277 - 3,658 4,039 6,703
T WL_LCI_SP02 Line Creek E293370 11 100% 0% 0% - 4,076 3,132 8,148 - 10,508 3,389 2,988 - 4,305 5,382 3,534

D WL_BFWB_OUT
_SP21 Line Creek E291569 13 62% 15% 23% 25 19 12 16 - - - 686 35 25 25 22

T LC_LC3 Line Creek 0200337 27 100% 0% 0% 4,482 3,597 3,480 4,041 8,567 6,902 5,457 6,709 2,234 3,803 4,351 3,700
T WL_DCP_SP24 Line Creek - 10 100% 0% 0% - 4,814 1,860 5,677 3,182 6,031 4,030 - - - - -
T LC_LCDSSLCC Line Creek E297110 24 100% 0% 0% 2,619 2,601 2,657 3,928 6,194 4,735 4,404 4,637 1,799 2,742 2,925 2,675
T LC_LC4 Line Creek 0200044 27 100% 0% 0% 1,068 2,305 1,917 2,709 2,812 2,375 2,862 3,339 1,201 2,227 2,380 2,709
M LC_LC5 Fording River 0200028 26 100% 0% 0% 2,130 2,129 2,405 3,751 1,912 3,327 3,853 4,417 1,060 2,301 2,484 3,998

Reference M GH_ER2 Elk River 0200389 26 81% 7.7% 12% - 20 35 20 11 25 12 43 6.1 21 54 32
T GH_BR_F BR-F Creek E287437 3 0% 100% 0% - - - - - - - - 7.1 9.4 - -
T GH_WOLF Wolf Creek - 17 53% 47% 0% - 9.3 - - 13 11 - - 19 17 30 14
T GH_WILLOW Willow Creek - 21 24% 67% 10% - 12 - - 74 6.1 5.2 8.0 21 14 18 14
T GH_WADE Wade Creek E287433 18 72% 17% 11% - 23 - - - 17 - - 22 44 - -
T GH_COUGAR Cougar Creek E287432 4 100% 0% 0% - - - - - - - - - - - -
T GH_NNC No Name Creek E305875 20 95% 5.0% 0% - 192 41 - 137 145 72 26 179 404 398 117
T GH_MC1 Mickelson Creek 0200388 22 91% 9.1% 0% - 23 - - 23 12 15 - 19 31 26 37
T GH_LC2 Leask Creek - 23 100% 0% 0% - 3,888 - - 18,243 16,207 8,593 11,530 23,615 19,893 4,988 6,874
T GH_LC1 Leask Creek E257796 12 100% 0% 0% - 2,928 10,519 7,434 - 12,993 8,338 7,080 - 17,063 10,625 3,717
T GH_ERSC4 Elk River Side Channel E305878 12 67% 25% 8.3% - 10 35 40 - 3.8 14 37 - 15 41 77
T GH_WC2 Wolfram Creek - 22 100% 0% 0% - 11,994 - - 21,614 1,028 722 235 19,693 25,557 21,077 16,685
T GH_WC1 Wolfram Creek E257795 9 100% 0% 0% - - - - - 1,836 3,346 8,953 - 12,066 24,002 24,172
T GH_ER1A Elk River Side Channel E305876 20 90% 10% 0% 13 33 36 42 23 65 48 24 18 33 48 234
D GH_TC2 Thompson Creek E207436 24 100% 0% 0% 984 982 1,768 1,341 - 3,151 3,086 1,630 2,142 1,724 2,152 2,558
T GH_ERSC2 Elk River E305877 11 100% 0% 0% 19 31 41 - - 276 20 766 - 66 252 407
M GH_ERC Elk River E300090 20 95% 5.0% 0% 11 22 68 134 18 31 83 90 17 24 101 208
M GH_ER1 Elk River E206661 27 81% 7.4% 11% 12 18 109 87 30 35 137 205 12 19 104 145

Elk T EV_HC6 Harmer Creek - 13 92% 7.7% 0% - - - - - - - - - - - -
M CM_MC1 Michel Creek E258175 24 38% 58% 4.2% 8.2 5.9 10 16 36 15 15 7.9 9.8 20 17 38
T CM_AG1 Andy Good Creek - 1 100% 0% 0% - - - - - - - - - - - -
M EV_ER4 Elk River 0200027 27 100% 0% 0% 64 216 579 651 103 184 407 508 89 125 464 1,385
T EV_DC1 Dry Creek E298590 23 100% 0% 0% - 505 950 1,048 - 1,109 708 105 - 1,408 709 626
T EV_HC1 Harmer Creek E102682 27 100% 0% 0% 108 97 162 179 97 126 151 91 101 123 124 137
T EV_GV1 Grave Creek - 13 100% 0% 0% - - - - - - - - - - - -
D EV_SM1 Six Mile Creek E102681 21 57% 29% 14% - 12 29 6.7 - 68 11 8.4 - 28 39 15
T EV_BLM2 Balmer Creek E298592 16 38% 56% 6.3% - 16 19 13 - 21 17 14 - 18 28 14
T EV_FC1 Fennelon Creek E298591 17 35% 59% 5.9% - 16 - 12 - 22 16 17 - 14 12 8.3
D EV_GC2 Goddard Creek E208043 24 96% 4.2% 0% - 240 288 368 - 136 547 191 44 266 479 366
T EV_OC1 Otto Creek E102679 23 65% 26% 8.7% - 15 16 8.0 - 40 9.4 6.8 - 32 55 26

Total N : Total P Ratio < 7 (N-limited)
Total N : Total P Ratio between 7 and 15 (N and/or P-limited)
Total N : Total P Ratio > 15 (P-limited)

Notes: "-" = no data; D = decant; M = main stem; T = tributary; NR = exceedance of normal range, but not reference area trophic range.  
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Table B.2: Monthly Mean Total Nitrogen:Total Phosphorus Ratios During the Growing Season (June to September) in the Fording, Elk, and Michel Watersheds, 2013 to 2019
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2016

Exposure 
Status

Stream 
Type

Teck Water 
Station Code

Stream Name
ENV 
EMS 

Number

Nutrient Limitation (%) 2013 2014 2015

Management 
Unit

Main 
Watershed

Elk M EV_ER2 Elk River 0200111 21 95% 4.8% 0% - 13 293 473 - 41 487 68 - 237 692 1,091 - 628 414 761
T CM_PC2 Pengelly Creek E298733 12 100% 0% 0% - 43 63 - - 46 - - 49 68 - - - 48 - -
D CM_CCPD Corbin Creek E206438 26 100% 0% 0% - 1,017 1,834 1,302 - 1,904 3,096 1,794 1,797 2,464 2,833 2,363 2,087 2,314 3,548 1,302
D CM_SPD Corbin Creek E102488 23 100% 0% 0% - 435 631 736 - 1,994 8,023 3,401 - 5,808 8,634 6,407 - 10,725 7,624 2,949
T CM_CC1 Corbin Creek 0200209 26 100% 0% 0% - 795 1,547 1,169 - 1,296 3,135 2,900 2,093 2,882 3,458 3,249 4,773 4,859 3,407 1,627
M CM_MC2 Michel Creek E258937 26 100% 0% 0% - 42 417 564 - 74 794 928 307 868 1,243 1,701 588 1,292 1,328 1,116
T CM_MCTM Michel Creek - 10 100% 0% 0% - 22 95 197 - 40 211 216 - 137 276 329 - 315 - -
M EV_MC3 Michel Creek 0200203 27 81% 15% 3.7% - 39 52 41 2.6 9.4 10 32 24 28 55 43 42 64 73 48
T EV_EC1 Erickson Creek 0200097 23 100% 0% 0% - 459 571 628 467 538 632 616 971 940 1,194 884 - 1,136 1,254 1,390
D EV_SP1 South Pit Creek E296311 21 100% 0% 0% - 3,590 5,585 6,185 - 807 242 2,650 - 2,466 2,774 2,965 - 1,803 2,501 2,167
D EV_MG1 Milligan Pond E208057 21 90% 10% 0% - 18 53 36 - 22 36 50 - 26 30 44 - 26 24 21
D EV_GT1 Gate Creek E206231 22 100% 0% 0% - 644 1,115 1,694 549 595 - 1,591 9,882 5,743 7,906 13,748 - 7,387 4,809 4,800
D EV_BC1 Bodie Creek E102685 22 100% 0% 0% - 6,427 9,400 8,202 5,939 8,103 12,186 9,573 12,697 8,680 7,334 6,116 - 11,998 7,423 10,023
M EV_MC2 Michel Creek E300091 20 100% 0% 0% - - - - - - - - 545 697 1,288 1,138 289 490 1,132 898
D EV_AQ6 Aqueduct Creek E302170 12 33% 67% 0% - - - - - - - - - - - - - 9.3 18 13
T EV_AQ1 Aqueduct Creek E210369 11 18% 45% 36% - - 13 12 5.8 6.4 8.6 10 6.8 5.4 24 17 - 15 - -
T EV_SPR2 Spring Creek E298594 20 100% 0% 0% - - - - 27 31 52 45 63 94 147 202 - 88 141 192

M EV_ER1 d/s Sparwood & Michel 
Cr. at CPR Roadouse 0200393 27 96% 3.7% 0% - 14 292 584 17 30 294 50 168 155 643 1,218 198 336 328 1,102

M RG_ELKFERNIE at Fernie - 26 92% 3.8% 3.8% - - 221 347 9.2 6.8 188 317 161 173 441 386 167 182 266 383
M RG_ELKORES at Elk Reservoir E294912 26 96% 3.8% 0% - - 196 442 12 24 443 631 130 167 561 1,050 190 191 302 587

M RG_ELKMOUTH u/s Hwy 93 bridge and 
Elk R. mouth - 26 96% 3.8% 0% - - 255 378 9.8 21 301 429 105 339 665 847 176 233 305 526

M RG_WARDB Kootenay River - 26 35% 42% 23% - - 12 8.8 3.8 5.3 11 21 10 13 14 15 16 15 7.7 17
M RG_KERRRD Koocanusa Reservoir E300095 20 95% 5.0% 0% - - - - - - - - 30 47 43 41 24 28 48 40
M RG_DSELK Koocanusa Reservoir E300230 26 100% 0% 0% - - 50 45 18 33 66 48 55 68 80 100 39 54 135 33
M RG_GRASMERE Koocanusa Reservoir E300092 26 100% 0% 0% - - 38 57 26 34 70 65 59 121 159 58 40 49 90 53
M RG_USGOLD Koocanusa Reservoir E300093 20 100% 0% 0% - - - - - - - - 59 94 126 21 52 71 119 50
M RG_BORDER Koocanusa Reservoir E300094 26 100% 0% 0% - - 51 50 26 31 82 84 77 136 82 91 45 57 82 61

Total N : Total P Ratio < 7 (N-limited)
Total N : Total P Ratio between 7 and 15 (N and/or P-limited)
Total N : Total P Ratio > 15 (P-limited)

Notes: "-" = no data; D = decant; M = main stem; T = tributary; NR = exceedance of normal range, but not reference area trophic range.  
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Table B.2: Monthly Mean Total Nitrogen:Total Phosphorus Ratios During the Growing Season (June to September) in the Fording, Elk, and Michel Watersheds, 2013 to 2019
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2017 2018 2019

Stream Name
ENV 
EMS 

Number

Management 
Unit

Main 
Watershed

Exposure 
Status

Stream 
Type

Teck Water 
Station Code

Nutrient Limitation (%)

Elk M EV_ER2 Elk River 0200111 21 95% 4.8% 0% - 123 460 35 - 274 408 481 - 188 735 874
T CM_PC2 Pengelly Creek E298733 12 100% 0% 0% - 25 - - 37 34 - - 87 53 34 -
D CM_CCPD Corbin Creek E206438 26 100% 0% 0% 3,492 1,457 3,121 4,021 1,675 4,676 3,179 4,943 1,304 2,167 3,684 3,476
D CM_SPD Corbin Creek E102488 23 100% 0% 0% - 6,480 4,358 2,445 3,249 5,944 4,117 3,568 1,714 2,394 2,324 4,185
T CM_CC1 Corbin Creek 0200209 26 100% 0% 0% 3,944 1,625 2,843 3,458 1,851 5,304 2,169 5,317 1,465 2,384 2,688 3,004
M CM_MC2 Michel Creek E258937 26 100% 0% 0% 112 335 535 527 339 1,438 1,392 2,269 164 411 1,212 1,420
T CM_MCTM Michel Creek - 10 100% 0% 0% - - - - - - - - - - - -
M EV_MC3 Michel Creek 0200203 27 81% 15% 3.7% 15 57 43 25 37 82 62 52 12 14 42 33
T EV_EC1 Erickson Creek 0200097 23 100% 0% 0% - 1,000 854 912 - 1,227 1,440 1,256 - 3,032 1,466 3,012
D EV_SP1 South Pit Creek E296311 21 100% 0% 0% - 949 1,370 2,011 - 252 2,723 1,004 - 1,379 2,241 1,067
D EV_MG1 Milligan Pond E208057 21 90% 10% 0% - 13 21 33 - 53 15 25 - 40 37 37
D EV_GT1 Gate Creek E206231 22 100% 0% 0% - 4,170 1,862 6,491 - 5,075 7,165 2,807 - 6,653 9,609 6,055
D EV_BC1 Bodie Creek E102685 22 100% 0% 0% - 3,753 1,925 - - 9,860 8,821 3,172 - 12,220 10,248 10,490
M EV_MC2 Michel Creek E300091 20 100% 0% 0% 156 724 549 1,577 375 539 703 483 129 184 684 560
D EV_AQ6 Aqueduct Creek E302170 12 33% 67% 0% - 11 13 14 - 38 9.6 12 - 27 11 25
T EV_AQ1 Aqueduct Creek E210369 11 18% 45% 36% - - - - - - - - - - - -
T EV_SPR2 Spring Creek E298594 20 100% 0% 0% - 46 54 156 - 64 50 85 - 62 117 181

M EV_ER1 d/s Sparwood & Michel 
Cr. at CPR Roadouse 0200393 27 96% 3.7% 0% 50 221 347 1,000 167 226 459 342 89 180 568 736

M RG_ELKFERNIE at Fernie - 26 92% 3.8% 3.8% 60 119 435 215 133 156 457 328 81 406 907 1,026
M RG_ELKORES at Elk Reservoir E294912 26 96% 3.8% 0% 48 73 245 623 121 137 359 311 88 176 871 977

M RG_ELKMOUTH u/s Hwy 93 bridge and 
Elk R. mouth - 26 96% 3.8% 0% 34 182 261 423 89 92 354 442 65 166 705 826

M RG_WARDB Kootenay River - 26 35% 42% 23% 4.6 5.9 16 12 5.8 7.8 16 10 6.5 21 48 14
M RG_KERRRD Koocanusa Reservoir E300095 20 95% 5.0% 0% 17 26 48 61 15 17 40 28 26 53 55 171
M RG_DSELK Koocanusa Reservoir E300230 26 100% 0% 0% 31 59 69 278 35 32 50 57 63 115 174 170
M RG_GRASMERE Koocanusa Reservoir E300092 26 100% 0% 0% 35 32 145 74 44 33 91 54 51 118 113 328
M RG_USGOLD Koocanusa Reservoir E300093 20 100% 0% 0% 32 46 121 136 45 31 72 59 54 126 380 152
M RG_BORDER Koocanusa Reservoir E300094 26 100% 0% 0% 30 39 80 266 36 40 84 79 76 89 341 370

Total N : Total P Ratio < 7 (N-limited)
Total N : Total P Ratio between 7 and 15 (N and/or P-limited)
Total N : Total P Ratio > 15 (P-limited)

Notes: "-" = no data; D = decant; M = main stem; T = tributary; NR = exceedance of normal range, but not reference area trophic range.  
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M FR_UFR1 Fording River E216777 0% NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA - NA NA NA - NA NA NA - NA NA NA
T FR_HC3 Henretta Creek E300096 0% NA NA NA NA - - - - - NA - - - NA NA NA - NA - - - - NA - - - - -
T RG_CH1 Chauncey Creek E295214 0% NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -
T FR_HC2 Henretta Creek E216779 0% NA NA NA - - NA - NA - NA NA - - - - - - - - - - - - - - - - -
T FR_HC1 Henretta Creek E216778 5.3% 0.12 NA NA - - NA - NA NA NA - - - NA NA NA NA - - NA NA NA NA NA NA NA NA -
M FR_FR1 Fording River 0200251 0% NA NA NA NA - NA - NA - NA NA - - NA NA NA - NA NA NA - NA NA NA - - - -
D FR_CC1 Clode Creek E102481 0% NA NA NA NA - NA - NA - NA - - - NA NA NA - - - NA - NA NA NA - - - -
D FR_LMP1 Lake Mountain Creek E306924 0% - - - - - - - - - - - - - - - - - NA NA - - NA NA NA - NA NA NA
D FR_EC1 Eagle Settling Pond E102480 0% NA NA NA NA - NA - NA - - - NA - NA NA NA - NA - - - NA - - - - - -
D FR_LP1 Fording River E304835 0% - - - - - - - - - - - - - - - - - - - NA - NA NA NA - NA - -
D FR_NL1 Fording River E102476 75% NA - - - - - - - - - - - - - - - - - - - - 0.23 - 0.13 0.11 - - -
D FR_SP1 Smith Pond E261897 0% - - - NA - - - NA - NA - NA - - - NA - - - - - NA NA NA - - - -
M FR_FR2 Fording River 0200201 9.1% 0.28 NA NA NA - NA - NA NA NA NA - NA NA NA NA NA NA - NA NA NA NA - NA NA - 0.030
T FR_KC1 Kilmarnock Creek 0200252 0% NA NA - - - - - - - - - - - NA - - - - - NA - NA NA NA - - - -
D FR_SKP1 Kilmarnock Creek E208394 0% NA NA NA - - - - - - - - - - - - - - - - - - NA NA - - - - -
M GH_FR3 Fording River - 0% - NA NA NA NA NA NA NA - NA - NA - - - - - - - - - - - - - - - -
D FR_SKP2 Kilmarnock Creek E208395 0% NA NA - - - - - - - - - - - - - - - - - - - - - - - - - -
D GH_SC1 Swift Creek E221329 6.3% - NA - - 0.042 NA NA - - - - - - NA NA NA - NA NA NA - NA NA NA - NA NA NA
M FR_FR4 Fording River 0200311 6.3% 0.19 NA NA NA - NA - NA NA NA - - - NA NA NA - - - NA NA NA NA NA - - - -
D GH_CC1 Cataract Creek E0200384 0% - NA - NA NA NA NA NA - - - - - NA NA NA - - NA NA - NA NA - - - - -
M FR_FRCP1 Fording River E300071 0% - - - - - - - - NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
M FR_FRRD Fording River E300097 0% - - - - - - - - NA NA NA - - NA NA NA - NA - NA - NA NA NA - NA - -
D GH_PC1 Porter Creek 0200385 0% - NA NA NA NA NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA - NA
M GH_PC2 Fording River - 0% - NA - NA NA NA NA NA - NA - NA - - - - - - - - NA NA NA NA - - - -
M FR_FRABCH Fording River - 7.1% 0.34 - - - - - - - NA NA - - - NA - NA - NA - NA NA NA NA NA NA NA NA -
M FR_FR5 Fording River - 6.3% - 0.046 NA NA NA NA - - NA NA - - - NA - NA NA NA - NA NA NA NA NA - - - -
M LC_FRUS Fording River E295232 14% - - - - - NA NA NA - NA - - - - - - - - - NA - - - NA - - - 0.061
M LC_FRUSDC Fording River E288271 0% - NA NA NA - NA NA NA - NA - - - - - - - - - - - - - - - - - -
T LC_DC3 LCO Dry Creek E288273 69% - NA NA NA - NA NA 0.032 0.036 NA 0.033 NA 0.033 0.034 0.032 0.035 0.038 0.035 0.024 0.028 0.030 0.027 0.026 0.025 NA 0.036 0.031 0.032

T LC_DCEF Dry Creek East 
Tributary E288274 4.5% - NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA NA NA NA 0.045

D LC_SPDC LCO Dry Creek E295211 0% - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
T LC_DCDS LCO Dry Creek E295210 8.3% - - - - NA NA NA NA NA NA NA NA NA NA NA 0.020 NA NA NA NA NA NA NA NA NA NA NA 0.039
T LC_DC1 LCO Dry Creek E288270 0% - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
M LC_FRDSDC Fording River E288272 4.0% - 0.061 NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -
M LC_FRB Fording River - 0% - NA NA NA - NA NA NA - NA NA NA - NA NA NA - - NA NA NA NA NA NA NA NA - -
T LC_UC Unnamed Creek E295213 0% - - - - - NA - NA - - - - - - - - - - - NA - NA NA NA - - - -
D GH_RLP Rail Loop Sed Pond E207437 33% - NA NA NA 0.15 0.039 0.026 0.099 - NA NA - - NA NA 0.027 - 0.032 - - NA NA - - - NA NA NA
D GH_GH1 Greenhills Creek E102709 0% - NA NA NA NA NA NA NA - NA NA NA - NA NA NA - NA NA NA NA NA NA NA - NA - -
T GH_GH2 Greenhills Creek E309911 0% - - - - - - - - - - - - - - - - NA NA NA NA - NA NA NA - NA NA NA
M GH_FR1 Fording River 0200378 0% - NA NA - NA NA NA NA - NA - NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA
T LC_GRCK Grace Creek E288275 0% - NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA NA NA - NA
T LC_LC1 Line Creek E216142 0% - NA NA - - NA NA NA NA NA NA NA NA NA - NA - - - - - NA NA - - NA - -
T LC_SLC South Line Creek E282149 0% NA NA NA NA - NA NA NA - NA NA NA NA NA NA NA - NA NA NA - NA NA - - - NA -
M LC_LC6 Fording River 0200338 0% - NA NA NA - NA NA - - NA - - - NA - NA - - - - - - - - - - - -
T LC_LC2 Line Creek 0200335 0% - NA NA NA - NA NA NA - NA NA NA NA NA - NA - NA NA NA - NA NA - - NA NA -
T LC_LC12 N Horseshoe Creek E223240 0% - NA NA NA - NA NA NA - NA - - NA NA - - - NA - - - NA - - - - - -
D LC_LC7 Line Creek E216144 0% NA NA NA NA - NA NA NA - NA - - - NA NA - - NA NA - - NA NA - - - NA -
D LC_LC7DSTF Line Creek E304613 0% NA - - - - - - - - - - - - - - - - - NA - - - NA - - - - -
D LC_SBPIN Line Creek E288269 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T LC_LCUSWLC Line Creek E293369 0% - NA NA NA - NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
T LC_WLC West Line Creek E261958 3.8% NA NA NA NA - NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA 0.082 NA NA NA NA NA NA
T WL_WLCI_SP01 Line Creek E293371 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Shading indicates meso-eutrophic (0.020 to 0.035 mg/L Total P).
Shading indicates eutrophic (0.035 to 0.10 mg/L Total P).
Shading indicates hyper-eutrophic (>0.10 mg/L Total P).

Notes: "-" indicates no data; D = decant; M = main stem; T = tributary; NA indicates the capped adjusted turbidity normal range was not exceeded, status was not eutrophic (P < 0.02 mg/L) ,and/or Total Phosphorus was not limiting (total N:P  < 7 mg/L).
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Table B.3: Growing Season Monthly Mean Total Phosphorus Concentrations Exceeding the Normal Range and Associated with Eutrophication (>0.02 mg/L) when Phosphorus was Predicted to Limit Productivity, 
Elk Valley, 2013 to 2019
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Table B.3: Growing Season Monthly Mean Total Phosphorus Concentrations Exceeding the Normal Range and Associated with Eutrophication (>0.02 mg/L) when Phosphorus was Predicted to Limit Productivity, 
Elk Valley, 2013 to 2019

2017 2018 2019

Management 
Unit

Main 
Watershed

ENV EMS 
Number

% Months 
Exceeding

2013

T WL_LCI_SP02 Line Creek E293370 20% - - - - - - - - - - - - - 0.046 - 0.042 - NA NA NA - NA NA NA - - NA NA
D WL_BFWB_OUT Line Creek E291569 7.7% - - - - - - - - - - - - NA NA 0.032 NA NA NA NA NA - - - NA NA NA NA NA
T LC_LC3 Line Creek 0200337 3.7% NA NA NA NA - NA 0.027 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
T WL_DCP_SP24 Line Creek - 0% - - - - - - - - - - - - NA NA NA NA - - NA - NA NA NA - - - - -
T LC_LCDSSLCC Line Creek E297110 0% - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
T LC_LC4 Line Creek 0200044 0% NA NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
M LC_LC5 Fording River 0200028 0% - NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA -

Reference M GH_ER2 Elk River 0200389 0% - NA NA NA NA NA NA - NA NA NA - NA NA NA - - NA NA NA NA NA NA - NA NA - NA
T GH_BR_F BR-F Creek E287437 0% - - - - NA - - - - - - - - - - - - - - - - - - - NA NA - -
T GH_WOLF Wolf Creek - 12% - NA 0.024 NA NA NA - - NA NA - - - NA NA NA - 0.028 - - NA NA - - NA NA NA NA
T GH_WILLOW Willow Creek - 67% - 0.026 0.030 0.026 0.033 0.028 0.025 - NA 0.022 0.022 0.027 - NA NA - - NA - - 0.041 NA NA 0.021 0.021 0.021 NA 0.021
T GH_WADE Wade Creek E287433 17% - NA 0.022 NA 0.31 NA 0.023 NA NA NA NA NA - NA NA NA - NA - - - NA - - NA NA - -
T GH_COUGAR Cougar Creek E287432 0% - NA - - NA NA - - NA - - - - - - - - - - - - - - - - - - -
T GH_NNC No Name Creek E305875 5.3% - - - - NA NA NA - NA NA NA 0.027 - NA NA NA - NA NA - NA NA NA NA NA NA - NA
T GH_MC1 Mickelson Creek 0200388 9.1% - NA NA NA NA NA NA NA NA NA 0.33 0.049 - NA NA NA - NA - - NA NA NA - NA NA NA NA
T GH_LC2 Leask Creek - 17% - NA NA NA NA NA NA 0.036 NA NA 0.054 0.10 - NA NA 0.032 - NA - - NA NA NA NA NA NA NA NA
T GH_LC1 Leask Creek E257796 8.3% - - - - - - - - - - - 0.041 - - NA NA - NA NA NA - NA NA NA - NA NA NA
T GH_ERSC4 Elk River Side Channel E305878 0% - - - - - - - - - - - - - NA NA NA - NA NA NA - NA NA NA - NA NA -
T GH_WC2 Wolfram Creek - 18% - NA NA NA NA NA NA 0.030 - NA NA 0.045 - NA NA NA - NA - - NA NA 0.077 0.27 NA NA NA NA
T GH_WC1 Wolfram Creek E257795 0% - - - - - - - - - - - - - NA NA NA - - - - - NA NA NA - NA NA NA
T GH_ER1A Elk River Side Channel E305876 0% - - - - - - - NA NA NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA -
D GH_TC2 Thompson Creek E207436 0% - NA NA NA NA NA NA NA - NA NA NA - NA NA NA NA NA NA NA - NA NA NA NA NA NA NA
T GH_ERSC2 Elk River E305877 0% - - - - - - - - - - - - - NA NA - NA NA NA - - NA NA NA - NA NA NA
M GH_ERC Elk River E300090 0% - - - - - - - - NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
M GH_ER1 Elk River E206661 0% - NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA

Elk T EV_HC6 Harmer Creek - 0% - - NA NA NA NA NA NA NA NA NA NA - NA NA NA - - - - - - - - - - - -
M CM_MC1 Michel Creek E258175 4.2% - NA NA NA - NA NA NA - NA NA NA - NA NA NA NA NA NA NA NA 0.089 NA NA NA NA NA NA
T CM_AG1 Andy Good Creek - 0% - - - - - - - - - - - - NA - - - - - - - - - - - - - - -
M EV_ER4 Elk River 0200027 4.2% - 0.12 NA NA NA NA NA NA NA NA NA - NA NA NA - NA NA NA NA NA NA NA NA NA NA NA -
T EV_DC1 Dry Creek E298590 8.7% - NA NA NA NA NA NA 0.020 NA NA NA NA - NA NA NA - NA NA NA - NA NA 0.040 - NA NA NA
T EV_HC1 Harmer Creek E102682 0% - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
T EV_GV1 Grave Creek - 0% - - NA NA NA NA NA NA NA NA NA NA - NA NA NA - - - - - - - - - - - -
D EV_SM1 Six Mile Creek E102681 0% - NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA - - NA NA
T EV_BLM2 Balmer Creek E298592 88% - NA - - - - - - - 0.049 0.051 0.052 - 0.047 0.039 0.046 - 0.045 0.037 0.038 - 0.031 0.033 0.035 - 0.034 NA 0.040
T EV_FC1 Fennelon Creek E298591 53% - - 0.033 0.032 NA NA - 0.073 NA 0.050 - - - - NA NA - 0.023 - 0.022 - NA NA 0.021 - NA 0.020 0.053
D EV_GC2 Goddard Creek E208043 8.3% - NA 0.054 NA NA NA NA 0.18 NA NA NA NA - NA NA NA - NA NA NA - NA NA NA NA NA NA NA
T EV_OC1 Otto Creek E102679 4.3% - NA NA NA NA NA NA NA NA NA 0.049 NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA
M EV_ER2 Elk River 0200111 15% - 0.16 NA NA - NA NA 0.031 - NA NA - - NA NA NA - NA NA 0.052 - NA NA NA - NA NA NA
T CM_PC2 Pengelly Creek E298733 8.3% - NA NA - - NA - - NA NA - - - NA - - - NA - - NA NA - - NA NA 0.038 -
D CM_CCPD Corbin Creek E206438 0% - NA NA NA - NA - NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA
D CM_SPD Corbin Creek E102488 0% - NA NA NA - NA - NA - NA NA NA - - NA NA - - NA NA NA NA NA NA NA NA NA -
T CM_CC1 Corbin Creek 0200209 0% - NA NA NA - NA - NA NA NA - NA NA NA - NA - NA NA NA NA NA NA NA NA NA - -
M CM_MC2 Michel Creek E258937 0% - NA NA NA - NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
T CM_MCTM Michel Creek - 0% - NA NA NA - NA NA NA - NA NA NA - NA - - - - - - - - - - - - - -
M EV_MC3 Michel Creek 0200203 0% - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
T EV_EC1 Erickson Creek 0200097 8.7% - 0.021 NA NA 0.023 NA NA NA NA NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA
D EV_SP1 South Pit Creek E296311 14% - - - - - NA 0.030 NA - NA - - - NA NA NA - NA - NA - 0.020 NA NA - NA - NA
D EV_MG1 Milligan Pond E208057 19% - 0.043 NA NA - 0.026 NA NA - NA NA NA - NA NA NA - 0.056 0.024 NA - NA NA NA - NA NA NA
D EV_GT1 Gate Creek E206231 0% - NA NA NA NA NA - NA NA NA NA NA - NA NA NA - NA NA NA - NA NA NA - NA NA NA
D EV_BC1 Bodie Creek E102685 0% - NA NA NA NA NA NA NA NA NA NA NA - NA NA NA - NA NA - - NA NA NA - NA NA NA
M EV_MC2 Michel Creek E300091 0% - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
D EV_AQ6 Aqueduct Creek E302170 0% - - - - - - - - - - - - - NA NA NA - NA NA NA - NA NA NA - NA NA NA
T EV_AQ1 Aqueduct Creek E210369 9.1% - - 0.043 NA NA NA NA NA NA NA NA NA - NA - - - - - - - - - - - - - -

Shading indicates meso-eutrophic (0.020 to 0.035 mg/L Total P).
Shading indicates eutrophic (0.035 to 0.10 mg/L Total P).
Shading indicates hyper-eutrophic (>0.10 mg/L Total P).

Notes: "-" indicates no data; D = decant; M = main stem; T = tributary; NA indicates the capped adjusted turbidity normal range was not exceeded, status was not eutrophic (P < 0.02 mg/L) ,and/or Total Phosphorus was not limiting (total N:P  < 7 mg/L).
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2014 2015 2016

Exposure 
Status

Stream 
Type

Teck Water 
Station Code

Stream Name

Table B.3: Growing Season Monthly Mean Total Phosphorus Concentrations Exceeding the Normal Range and Associated with Eutrophication (>0.02 mg/L) when Phosphorus was Predicted to Limit Productivity, 
Elk Valley, 2013 to 2019

2017 2018 2019

Management 
Unit

Main 
Watershed

ENV EMS 
Number

% Months 
Exceeding

2013

4 Michel Mine-exposed T EV_SPR2 Spring Creek E298594 5.0% - - - - NA NA NA NA NA NA NA NA - NA NA NA - NA 0.020 NA - NA NA NA - NA NA NA

M EV_ER1 d/s Sparwood & Michel 
Cr. at CPR Roadouse 0200393 7.7% - 0.13 NA NA NA NA NA 0.036 NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

M RG_ELKFERNIE at Fernie - 4.2% - - NA NA 0.14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - -
M RG_ELKORES at Elk Reservoir E294912 0% - - NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA - -

M RG_ELKMOUTH u/s Hwy 93 bridge and 
Elk R. mouth - 0% - - NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA NA - -

M RG_WARDB Kootenay River - 0% - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
M RG_KERRRD Koocanusa Reservoir E300095 0% - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
M RG_DSELK Koocanusa Reservoir E300230 0% - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
M RG_GRASMERE Koocanusa Reservoir E300092 0% - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
M RG_USGOLD Koocanusa Reservoir E300093 0% - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
M RG_BORDER Koocanusa Reservoir E300094 0% - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Shading indicates meso-eutrophic (0.020 to 0.035 mg/L Total P).
Shading indicates eutrophic (0.035 to 0.10 mg/L Total P).
Shading indicates hyper-eutrophic (>0.10 mg/L Total P).

Notes: "-" indicates no data; D = decant; M = main stem; T = tributary; NA indicates the capped adjusted turbidity normal range was not exceeded, status was not eutrophic (P < 0.02 mg/L) ,and/or Total Phosphorus was not limiting (total N:P  < 7 mg/L).
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Table B.4:  Growing Season Nitrate Normal Range Exceedances and Normal Range Quotients, Elk Valley, 2013 to 2019  
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M FR_UFR1 Fording River E216777 0% <1 - - - <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 - - <1 <1 - <1 <1 <1
T FR_HC3 Henretta Creek E300096 20% <1 <1 <1 <1 - - - - - 1.16 1.00 1.15 1.07 <1 1.02 1.00 - <1 <1 <1 - 1.00 <1 <1 - <1 <1 <1
T RG_CH1 Chauncey Creek E295214 0% <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
T FR_HC2 Henretta Creek E216779 100% 21.3 18.3 15.8 28.9 - 8.91 14.4 6.97 - 13.3 15.3 12.7 - - - - - - - - - - - - - - - -
T FR_HC1 Henretta Creek E216778 100% 22.7 22.2 18.7 32.6 - 10.6 16.9 9.48 13.3 20.6 18.6 17.1 13.2 13.8 8.31 15.5 9.27 9.94 15.7 19.6 6.47 8.88 13.3 17.1 5.59 7.69 10.0 10.4
M FR_FR1 Fording River 0200251 100% 14.1 16.9 14.7 25.8 - 8.46 13.2 8.45 - 12.8 14.2 12.7 - 11.2 6.93 11.1 - 6.67 13.8 16.3 - 6.03 9.20 13.2 - 4.90 7.53 7.25
D FR_CC1 Clode Creek E102481 100% 138 233 141 133 - 141 113 110 - 193 152 156 - 454 313 292 - 377 252 159 - 360 269 230 - 403 260 210
D FR_LMP1 Lake Mountain Creek E306924 100% - - - - - - - - - - - - - - - - - 4.96 3.11 - - 15.2 15.4 17.9 - 80.8 96.9 165
D FR_EC1 Eagle Settling Pond E102480 100% 67.1 212 192 169 - 253 176 146 - - - 78.5 - 142 81.8 126 - 287 - - - 185 - - - - - -
D FR_LP1 Fording River E304835 100% - - - - - - - - - - - - - - - - - - - 19.2 - 24.7 20.4 18.6 - 30.7 24.1 1.10
D FR_NL1 Fording River E102476 100% 84.8 - - - - - - - - - - - - - - - - - - - - 82.7 - 55.4 69.6 - - -
D FR_SP1 Smith Pond E261897 43% 2.94 5.59 1.14 <1 - 1.01 - <1 - <1 <1 <1 - <1 <1 <1 - 1.20 <1 <1 - 1.21 <1 <1 - 1.53 1.64 19.3
M FR_FR2 Fording River 0200201 100% 24.0 44.1 30.0 43.4 - 20.7 29.2 20.4 26.1 38.1 38.8 42.2 47.2 42.4 30.4 47.0 24.7 34.2 49.1 53.8 19.9 24.6 34.4 39.6 19.4 26.6 - 33.9
T FR_KC1 Kilmarnock Creek 0200252 100% 96.2 237 229 266 - 188 176 193 - 221 176 188 - 249 146 182 - 181 182 210 - 132 180 205 - 124 136 144
D FR_SKP1 Kilmarnock Creek E208394 100% 96.2 239 233 - - 181 - - - - 166 - - - - - - - - - - 133 181 200 - - - -
M GH_FR3 Fording River - 100% - 83.3 35.4 39.8 20.6 26.1 31.6 21.0 25.4 41.7 38.5 41.0 - - - - - - - - - - - - - - - -
D FR_SKP2 Kilmarnock Creek E208395 100% 103 226 - - - 184 - - - - - - - - - - - - - - - - - - - - - -
D GH_SC1 Swift Creek E221329 100% - 134 - - 45.6 100 129 - - - - - - 126 92.9 95.6 - 96.8 80.0 82.1 - 74.4 70.2 79.7 - 100 94.1 101
M FR_FR4 Fording River 0200311 100% 50.8 88.1 35.0 47.4 - 39.6 32.3 22.5 26.8 54.5 38.4 47.0 - 51.4 35.9 52.6 - 32.3 44.4 55.8 36.7 49.3 48.0 35.7 - - - 38.4
D GH_CC1 Cataract Creek E0200384 100% - 163 131 129 193 198 150 134 192 197 137 131 - 201 132 115 - 175 131 117 - 175 135 121 - 158 108 -
M FR_FRCP1 Fording River E300071 100% - - - - - - - - 56.0 55.8 46.4 50.6 58.6 47.4 47.1 53.7 50.7 56.6 52.1 63.7 42.4 45.9 50.6 63.3 37.3 49.6 39.4 38.8
M FR_FRRD Fording River E300097 100% - - - - - - - - 86.1 124 96.2 70.3 - 113 58.7 70.1 - 87.5 108 67.3 - 79.5 71.6 86.5 - 73.7 55.1 72.5
D GH_PC1 Porter Creek 0200385 100% - 16.3 9.69 8.76 24.1 20.8 11.3 10.9 19.1 17.8 12.4 10.4 - 19.0 12.3 11.8 - 15.7 11.0 9.80 - 15.7 10.7 9.92 - 16.3 11.8 9.84
M GH_PC2 Fording River - 100% - 104 78.2 90.4 74.1 78.5 99.6 64.9 97.9 124 92.4 78.9 - - - - - - - - 67.7 85.3 92.9 79.3 - - - -
M FR_FRABCH Fording River - 100% 52.5 - - - - - - - 91.8 131 89.8 73.3 - 120 74.7 78.9 - 84.6 103 84.1 65.3 76.3 76.0 80.9 59.3 70.9 64.9 68.5
M FR_FR5 Fording River - 100% - 75.6 60.4 72.5 47.0 67.3 - - 75.9 100 69.8 59.8 - 99.4 59.1 62.9 60.9 71.2 73.8 63.7 57.9 70.5 60.9 66.1 - - - -
M LC_FRUS Fording River E295232 100% - - - - - 51.4 53.3 33.8 - 62.1 52.0 45.4 - - - - - - - 47.4 - - - 41.8 - - - 39.1
M LC_FRUSDC Fording River E288271 100% - 56.5 41.3 46.6 - 51.4 52.4 33.0 - 62.8 - - - - - - - - - - - - - - - - - -
T LC_DC3 LCO Dry Creek E288273 69% - <1 <1 <1 - <1 <1 <1 1.20 1.22 <1 <1 2.68 2.55 2.12 1.83 33.3 28.2 21.4 22.4 106 102 82.8 75.7 65.5 81.8 94.8 99.1
T LC_DCEF Dry Creek East Tributary E288274 0% - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1
D LC_SPDC LCO Dry Creek E295211 76% - - - - - - - - 1.07 <1 - <1 <1 - - <1 32.7 27.2 16.7 15.8 101 100 74.1 65.5 66.3 68.5 80.3 86.7
T LC_DCDS LCO Dry Creek E295210 52% - - - - <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 25.5 22.0 14.7 15.3 79.7 79.1 66.8 63.2 52.6 57.2 68.4 76.0
T LC_DC1 LCO Dry Creek E288270 46% - <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 10.6 8.29 4.57 3.83 35.4 34.4 24.9 22.8 25.5 26.7 30.1 32.0
M LC_FRDSDC Fording River E288272 100% - 54.6 40.4 46.2 39.9 47.7 52.0 32.5 51.5 59.8 48.9 43.0 64.5 50.3 42.5 43.4 46.6 57.6 48.0 45.0 41.4 47.2 44.4 41.0 40.2 46.1 39.7 42.2
M LC_FRB Fording River - 100% - 56.0 41.1 46.6 - 51.1 52.4 33.1 - 59.6 51.1 41.0 - 42.7 41.0 42.6 - 51.4 47.6 44.6 41.3 45.5 44.9 40.8 39.7 44.7 39.0 40.7
T LC_UC Unnamed Creek E295213 0% - - - - - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1
D GH_RLP Rail Loop Sed Pond E207437 100% - 5.44 8.13 5.86 19.6 19.3 15.8 13.1 16.5 14.4 7.33 - - 3.90 3.48 11.3 - - - - 1.46 1.18 - - - 31.2 23.9 22.9
D GH_GH1 Greenhills Creek E102709 100% - 11.3 17.6 20.8 19.4 20.5 17.1 14.9 25.4 22.6 16.5 17.3 - 36.2 22.5 24.3 - 52.8 37.4 31.7 52.5 51.4 33.3 29.5 - 23.8 18.7 16.3
T GH_GH2 Greenhills Creek E309911 100% - - - - - - - - - - - - - - - - 45.3 51.2 36.6 31.9 - 50.9 32.8 29.0 - 24.4 15.1 16.0
M GH_FR1 Fording River 0200378 100% - 60.5 39.9 - 43.9 46.0 47.6 30.2 35.3 58.4 45.3 41.4 58.4 52.2 43.3 41.8 45.3 55.3 47.7 42.4 42.7 45.9 43.7 40.2 37.2 41.8 35.5 37.3
T LC_GRCK Grace Creek E288275 0% - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1
T LC_LC1 Line Creek E216142 0% <1 <1 <1 <1 <1 <1 <1 <1 1.00 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1
T LC_SLC South Line Creek E282149 0% <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1
M LC_LC6 Fording River 0200338 100% 39.7 54.8 37.8 43.8 41.5 46.2 44.4 31.2 - 56.1 46.7 39.6 - 59.0 40.2 39.8 - - - - - - - - - - - -
T LC_LC2 Line Creek 0200335 63% 1.08 1.18 <1 1.39 <1 <1 1.34 <1 - 1.61 1.43 1.31 <1 <1 <1 1.00 - <1 1.31 1.29 - 1.13 1.19 1.35 - 1.06 <1 1.12
T LC_LC12 N Horseshoe Creek E223240 100% 33.4 40.9 55.6 68.1 24.6 24.6 43.8 38.7 - 34.1 - - 28.8 31.7 - - - 28.7 - - - 26.0 - - - 11.9 - -

                    Shading indicates exceedance of normal range (NRQ > 1)

Note: "-" indicates no data; D = decant; M = main stem; T = tributary. NRQ were calculated as the monthly mean nitrate values divided by the associated nitrate normal range.
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Table B.4:  Growing Season Nitrate Normal Range Exceedances and Normal Range Quotients, Elk Valley, 2013 to 2019  
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2018 2019
Management 

Unit
Main 

Watershed

ENV 
EMS 

Number

% Months 
Exceeding

2013 2014 2015
Exposure 

Status
Stream 

Type
Teck Water 

Station Code
Stream Name

2016 2017

D LC_LC7 Line Creek E216144 55% 8.76 9.01 6.98 <1 3.29 1.31 <1 1.19 - <1 <1 <1 - 2.25 5.33 - - <1 <1 <1 - 1.05 <1 <1 - 9.68 4.49 3.35
D LC_LC7DSTF Line Creek E304613 40% 5.85 - - - - - - - - - - - - - - - - <1 <1 - - - <1 - - - - 3.33
D LC_SBPIN Line Creek E288269 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T LC_LCUSWLC Line Creek E293369 100% 44.1 54.4 53.3 70.1 - 49.2 46.2 32.9 - 58.8 51.6 51.4 72.8 58.6 57.4 57.1 66.5 89.4 64.1 54.2 71.6 78.2 67.1 66.5 35.8 48.0 43.9 43.5
T LC_WLC West Line Creek E261958 100% 78.8 96.5 52.9 105 75.6 98.7 87.6 92.0 - 117 92.9 96.0 101 111 89.6 88.5 81.3 98.4 81.6 84.9 86.1 94.1 76.1 73.6 68.4 70.8 55.6 55.2
T WL_WLCI_SP01 Line Creek E293371 100% - - - - - - - - - - - - 95.5 113 91.1 88.3 81.0 98.7 80.9 83.6 81.3 98.0 75.0 71.6 69.3 68.7 54.6 54.6
T WL_LCI_SP02 Line Creek E293370 100% - - - - - - - - - - - - 63.8 71.9 64.7 62.5 85.8 111 72.2 62.6 101 106 73.1 66.7 51.2 63.7 50.6 49.4
D L_BFWB_OUT_SP Line Creek E291569 31% - - - - - - - - - - - - <1 <1 <1 <1 1.12 <1 <1 <1 - - - 61.0 1.39 1.26 <1 <1
T LC_LC3 Line Creek 0200337 100% 58.9 66.6 59.6 76.9 53.7 61.1 47.7 35.5 57.8 75.0 58.7 59.6 71.6 58.8 56.8 50.7 72.8 93.8 60.7 51.3 81.3 87.7 70.0 67.3 40.7 48.4 43.0 38.4
T WL_DCP_SP24 Line Creek - 100% - - - - - - - - - - - - 51.0 42.9 45.5 37.4 - 56.7 46.2 45.0 51.5 65.4 50.2 41.8 24.5 33.8 31.1 27.5
T LC_LCDSSLCC Line Creek E297110 100% - - - - 31.1 43.8 37.5 26.6 34.8 46.0 38.5 42.6 47.5 41.2 36.5 36.3 42.5 59.5 43.4 37.9 51.6 56.0 45.1 43.4 23.4 34.4 29.8 25.9
T LC_LC4 Line Creek 0200044 100% 27.2 33.9 34.7 37.4 27.2 32.8 29.8 22.2 27.5 35.9 32.1 31.2 40.1 35.4 32.9 30.3 35.2 48.9 34.9 30.6 42.2 46.2 35.5 32.9 19.7 28.5 24.2 20.9
M LC_LC5 Fording River 0200028 100% 32.8 47.9 35.9 41.0 36.8 41.2 38.7 27.9 42.4 50.1 39.6 35.4 52.0 47.8 37.2 37.5 39.5 50.4 39.7 35.2 40.5 43.7 36.7 35.0 32.4 36.9 32.8 31.4

Reference M GH_ER2 Elk River 0200389 0% - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
T GH_BR_F BR-F Creek E287437 0% - - - - <1 - - - - - - - - - - - - - - - - - - - <1 <1 - -
T GH_WOLF Wolf Creek - 6% - <1 <1 <1 <1 <1 - - 1.13 <1 - - - <1 <1 <1 - <1 - - <1 <1 - - <1 <1 <1 <1
T GH_WILLOW Willow Creek - 14% - <1 <1 <1 <1 <1 <1 <1 <1 1.09 <1 <1 - <1 <1 - - <1 - - <1 <1 <1 <1 1.89 1.02 <1 <1
T GH_WADE Wade Creek E287433 44% - 5.41 <1 <1 8.86 3.60 <1 1.39 1.88 1.05 <1 <1 - <1 <1 <1 - <1 - - - <1 - - 3.54 2.97 - -
T GH_COUGAR Cougar Creek E287432 25% - <1 - - <1 <1 - - 1.03 - - - - - - - - - - - - - - - - - - -
T GH_NNC No Name Creek E305875 45% - - - - <1 <1 <1 - <1 <1 <1 <1 - 6.79 <1 <1 - 10.4 <1 - 3.72 3.59 3.36 <1 3.76 4.69 2.55 1.47
T GH_MC1 Mickelson Creek 0200388 36% - 1.66 <1 <1 1.06 <1 <1 <1 53.4 61.1 45.3 44.6 - 2.71 1.82 <1 - <1 - - <1 <1 <1 - <1 <1 <1 <1
T GH_LC2 Leask Creek - 100% - 222 261 225 289 321 264 110 105 105 88.0 131 - 274 189 42.6 - 233 - - 491 523 248 317 418 357 90.7 67.5
T GH_LC1 Leask Creek E257796 100% - - - - - - - - - - - 51.8 - - 177 50.6 - 228 204 210 - 456 193 239 - 415 104 64.9
T GH_ERSC4 Elk River Side Channel E305878 0% - - - - - - - - - - - - - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1
T GH_WC2 Wolfram Creek - 100% - 213 124 112 159 197 176 185 210 242 176 127 - 108 114 162 - 499 - - 341 282 242 238 370 358 196 195
T GH_WC1 Wolfram Creek E257795 100% - - - - - - - - - - - - - 110 114 124 - - - - - 303 251 196 - 332 223 201
T GH_ER1A Elk River Side Channel E305876 50% - - - - - - - <1 1.83 <1 <1 <1 - 2.38 <1 <1 3.06 1.94 <1 <1 2.48 3.53 <1 <1 2.83 1.54 1.06 1.66
D GH_TC2 Thompson Creek E207436 100% - 57.4 69.8 70.1 53.7 60.6 74.2 54.2 44.4 51.0 42.5 45.4 - 55.0 43.4 43.4 46.5 66.0 57.8 68.1 - 70.5 73.8 75.7 44.8 49.9 44.2 51.0
T GH_ERSC2 Elk River E305877 91% - - - - - - - - - - - - - 3.38 2.52 - 3.84 2.93 1.76 - - 10.6 <1 9.72 - 2.32 1.96 4.09
M GH_ERC Elk River E300090 60% - - - - - - - - <1 <1 <1 1.21 1.18 1.12 <1 <1 1.31 1.16 <1 <1 1.06 1.33 1.29 1.46 1.45 1.07 <1 1.40
M GH_ER1 Elk River E206661 44% - <1 <1 <1 <1 <1 <1 <1 <1 1.07 <1 1.22 1.40 1.19 <1 1.10 1.11 1.03 <1 <1 <1 1.25 1.29 1.43 1.31 <1 <1 1.38

Elk T EV_HC6 Harmer Creek - 0% - - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 - - - - - - - - - - - -
M CM_MC1 Michel Creek E258175 0% <1 - - <1 <1 <1 <1 <1 - <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
T CM_AG1 Andy Good Creek - 0% - - - - - - - - - - - - <1 - - - - - - - - - - - - - - -
M EV_ER4 Elk River 0200027 100% - 13.4 10.8 10.6 10.9 10.8 9.07 10.5 10.9 10.9 10.1 9.80 14.1 12.4 10.7 10.7 11.0 11.3 9.07 8.25 11.4 11.8 8.44 10.2 9.49 10.6 9.20 8.96
T EV_DC1 Dry Creek E298590 100% - 27.0 19.7 20.7 22.1 23.0 19.3 18.0 21.1 23.9 18.3 16.9 - 23.7 17.1 16.5 - 23.1 17.2 16.3 - 19.7 15.4 13.9 - 16.7 11.1 11.2
T EV_HC1 Harmer Creek E102682 100% - 5.36 4.44 4.42 4.43 4.81 3.88 3.87 4.80 5.27 3.56 3.85 5.10 5.26 3.76 3.80 4.01 4.74 3.70 2.98 4.45 4.46 3.02 2.67 3.30 3.60 2.75 2.51
T EV_GV1 Grave Creek - 100% - - 2.41 2.65 2.16 2.40 2.54 2.22 2.92 3.24 2.55 2.63 - 2.97 2.39 2.50 - - - - - - - - - - - -
D EV_SM1 Six Mile Creek E102681 0% - <1 <1 - - <1 - - - - - - - - - - - - <1 - - - - - - - - -
T EV_BLM2 Balmer Creek E298592 100% - 3.63 - - - - - - - 3.15 2.00 1.64 - 3.33 1.96 1.59 - 3.66 2.50 1.79 - 2.63 2.31 1.38 - 2.96 1.99 1.78
T EV_FC1 Fennelon Creek E298591 38% - - <1 1.43 <1 <1 - <1 <1 1.63 1.76 1.31 - 1.15 <1 <1 - 1.15 1.58 <1 - <1 1.13 <1 - <1 <1 <1
D EV_GC2 Goddard Creek E208043 100% - 20.6 13.9 11.4 15.8 15.8 9.60 5.78 11.7 11.2 7.91 6.57 - 13.6 7.82 6.18 - 13.5 9.91 7.01 - 10.1 6.93 5.82 6.50 6.92 4.96 4.70
T EV_OC1 Otto Creek E102679 0% - <1 <1 <1 <1 - <1 <1 <1 <1 - - - <1 <1 - - <1 <1 <1 - <1 <1 <1 - <1 <1 <1
M EV_ER2 Elk River 0200111 100% - 11.6 9.24 8.80 - 9.49 7.78 8.25 - 9.55 8.58 8.33 - 11.7 9.29 8.96 - 9.23 7.51 6.89 - 10.3 7.56 8.29 - 9.81 9.56 7.69
T CM_PC2 Pengelly Creek E298733 36% <1 1.01 1.00 - <1 <1 - - <1 1.48 - - - 1.78 - - - <1 - - <1 <1 - - <1 <1 1.93 -
D CM_CCPD Corbin Creek E206438 100% 24.4 34.4 28.2 26.7 22.8 33.8 27.2 27.6 27.5 36.7 29.8 29.0 35.5 43.2 30.7 31.8 48.3 53.9 39.4 41.6 42.7 43.3 35.9 35.0 32.7 38.4 31.1 29.1

                    Shading indicates exceedance of normal range (NRQ > 1)

Note: "-" indicates no data; D = decant; M = main stem; T = tributary. NRQ were calculated as the monthly mean nitrate values divided by the associated nitrate normal range.
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Table B.4:  Growing Season Nitrate Normal Range Exceedances and Normal Range Quotients, Elk Valley, 2013 to 2019  
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2018 2019
Management 

Unit
Main 

Watershed

ENV 
EMS 

Number

% Months 
Exceeding

2013 2014 2015
Exposure 

Status
Stream 

Type
Teck Water 

Station Code
Stream Name

2016 2017

D CM_SPD Corbin Creek E102488 100% 17.9 29.2 24.7 24.2 52.4 78.6 70.7 68.9 - 86.5 78.2 61.6 - 131 66.2 58.6 63.6 78.5 65.3 65.1 57.2 67.8 46.9 41.8 31.2 35.4 30.5 32.1
T CM_CC1 Corbin Creek 0200209 100% 18.5 24.0 21.7 19.7 26.1 33.5 27.6 28.0 32.0 41.6 30.4 27.7 68.4 60.9 30.0 31.7 44.1 51.3 37.1 33.4 42.2 46.3 34.5 33.7 25.3 30.0 23.6 23.7
M CM_MC2 Michel Creek E258937 100% 3.73 7.94 10.0 10.4 5.24 9.42 11.0 13.0 9.51 16.3 14.4 13.0 20.0 24.1 12.6 13.8 8.67 16.6 16.4 15.2 13.0 18.4 19.3 15.8 6.19 9.27 10.4 10.8
T CM_MCTM Michel Creek - 100% - 2.10 2.69 4.10 - 2.30 4.18 4.10 - 4.51 4.58 4.62 - 8.53 - - - - - - - - - - - - - -
M EV_MC3 Michel Creek 0200203 37% - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1.74 2.69 1.22 1.16 1.01 1.45 <1 <1 1.04 1.22 1.42 1.43 <1 <1 <1 <1
T EV_EC1 Erickson Creek 0200097 100% - 59.5 43.2 41.0 64.6 64.1 45.8 39.5 71.7 72.4 49.8 47.4 - 83.3 58.7 53.4 - 77.6 55.6 51.4 - 89.1 63.6 54.6 - 92.9 64.0 56.2
D EV_SP1 South Pit Creek E296311 100% - 44.9 49.3 49.0 - 38.4 31.2 28.2 - 32.2 24.1 23.1 - 30.3 21.6 19.2 - 28.5 22.8 23.0 - 31.2 19.7 20.1 - 19.9 18.8 11.5
D EV_MG1 Milligan Pond E208057 43% - 3.67 2.33 1.48 - 2.32 <1 1.78 - <1 - <1 - - - - - <1 <1 <1 - 1.70 <1 - - <1 - -
D EV_GT1 Gate Creek E206231 100% - 101 107 121 75.6 96.8 - 43.0 223 229 164 142 - 207 139 120 - 165 125 114 142 138 86.7 68.7 131 130 80.2 83.7
D EV_BC1 Bodie Creek E102685 100% - 337 279 271 366 378 275 346 219 226 163 141 - 206 138 115 - 158 126 - 140 133 85.1 75.7 129 177 91.3 88.4
M EV_MC2 Michel Creek E300091 100% - - - - - - - - 21.1 26.9 22.8 19.0 13.5 20.4 25.6 18.0 7.97 13.2 13.5 17.1 6.90 13.6 15.1 13.4 2.98 3.97 6.17 5.67
D EV_AQ6 Aqueduct Creek E302170 9% - - - - - - - - - - - - - <1 - <1 - 2.17 <1 <1 - <1 <1 <1 - <1 <1 <1
T EV_AQ1 Aqueduct Creek E210369 18% - - 1.57 <1 1.37 <1 <1 <1 <1 <1 <1 <1 - <1 - - - - - - - - - - - - - -
T EV_SPR2 Spring Creek E298594 100% - - 2.14 2.22 2.65 2.61 2.76 2.67 4.53 7.12 9.20 7.89 - 6.04 6.49 8.07 - 3.87 4.29 5.90 - 3.38 3.51 5.38 - 5.22 4.16 4.38
M EV_ER1 Elk River 0200393 100% - 9.29 7.82 8.17 5.68 6.86 7.11 6.85 10.9 10.9 10.0 9.40 9.83 11.3 9.38 8.84 6.96 8.81 7.87 7.57 8.59 10.4 8.31 8.03 6.37 8.04 7.67 7.53
M RG_ELKFERNIE Elk River - 100% - - 6.89 6.65 6.93 7.44 5.87 6.61 8.86 8.91 6.44 6.41 8.51 8.43 6.13 8.05 7.75 7.66 6.80 6.18 8.58 8.78 6.89 6.18 6.87 7.86 6.89 6.41
M RG_ELKORES Elk River E294912 100% - - 7.09 6.69 6.02 6.47 5.87 6.57 8.71 9.29 7.82 7.89 8.13 9.13 6.71 7.49 6.58 7.15 6.40 6.37 7.66 7.98 6.71 6.81 6.48 7.39 6.44 5.98
M RG_ELKMOUTH Elk River - 100% - - 5.84 5.38 4.65 4.89 4.58 5.30 7.00 8.04 6.13 6.37 5.78 7.35 5.51 5.94 4.66 5.24 4.80 4.90 5.78 6.29 5.29 5.38 5.03 6.13 5.24 4.86
M RG_WARDB Kootenay River - 0% - - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
M RG_KERRRD Koocanusa Reservoir E300095 0% - - - - - - - - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
M RG_DSELK Koocanusa Reservoir E300230 46% - - <1 <1 1.19 <1 <1 <1 1.31 1.62 <1 1.12 1.13 1.07 <1 <1 1.22 1.30 1.16 <1 1.14 <1 <1 <1 1.44 1.34 <1 <1
M RG_GRASMERE Koocanusa Reservoir E300092 50% - - 1.07 <1 1.19 <1 <1 <1 1.54 1.74 1.04 <1 1.14 1.24 <1 <1 1.43 1.02 <1 <1 1.29 1.24 <1 <1 1.16 1.61 <1 <1
M RG_USGOLD Koocanusa Reservoir E300093 70% - - - - - - - - 1.57 1.63 1.17 <1 1.25 1.19 1.03 <1 1.47 1.18 1.28 <1 1.45 1.05 <1 <1 1.41 1.71 <1 1.04
M RG_BORDER Koocanusa Reservoir E300094 58% - - 1.03 <1 1.42 1.22 <1 <1 1.62 1.55 1.22 <1 1.33 1.33 <1 <1 1.41 1.34 <1 <1 1.46 1.38 <1 <1 1.50 1.61 1.10 <1

                    Shading indicates exceedance of normal range (NRQ > 1)

Note: "-" indicates no data; D = decant; M = main stem; T = tributary. NRQ were calculated as the monthly mean nitrate values divided by the associated nitrate normal range.
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Table B.5:  Growing Season Orthophosphate Normal Range Exceedances and Normal Range Quotients, Elk Valley, 2013 to 2019   
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M FR_UFR1 Fording River E216777 8.7% 1.10 <1 <1 <1 <1 <1 <1 1.07 - <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 - - <1 <1 - <1 <1 <1
T FR_HC3 Henretta Creek E300096 0% <1 - - - - - - - - - - - <1 - - - - - - <1 - - - - - - - -
T RG_CH1 Chauncey Creek E295214 0% 1.00 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1
T FR_HC2 Henretta Creek E216779 0% <1 - - - - <1 <1 <1 - - - - - - - - - - - - - - - - - - - -
T FR_HC1 Henretta Creek E216778 0% <1 - - - - - - - <1 - - - <1 - - - - - - <1 <1 <1 - - <1 - - -
M FR_FR1 Fording River 0200251 0% <1 <1 - - - - - <1 - - - - - - - - - - - - - - <1 - - - - -
D FR_CC1 Clode Creek E102481 0% - <1 - - - - - - - - - - - - - - - - - <1 - <1 <1 - - - - -
D FR_LMP1 Lake Mountain Creek E306924 17% - - - - - - - - - - - - - - - - - <1 <1 - - <1 <1 <1 - 1.18 - -
D FR_EC1 Eagle Settling Pond E102480 0% - - - - - - - - - - - - - - - - - - - - - <1 - - - - - -
D FR_LP1 Fording River E304835 0% - - - - - - - - - - - - - - - - - - - <1 - <1 - - - - - <1
D FR_NL1 Fording River E102476 100% - - - - - - - - - - - - - - - - - - - - - 33.8 - 16.4 7.93 - - -
D FR_SP1 Smith Pond E261897 0% - - - - - - - - - - - - - - - - - - - - - <1 - - - - - -
M FR_FR2 Fording River 0200201 0% <1 <1 - - - - <1 - - - - - <1 - - - - <1 - - <1 <1 - <1 <1 - - -
T FR_KC1 Kilmarnock Creek 0200252 0% - <1 - - - - - - - - - - - - - - - - - - - <1 - <1 - <1 - -
D FR_SKP1 Kilmarnock Creek E208394 0% - - - - - - - - - - - - - - - - - - - - - <1 <1 <1 - - - -
M GH_FR3 Fording River - 0% - - - - - <1 <1 - - - - - - - - - - - - - - - - - - - - -
D FR_SKP2 Kilmarnock Creek E208395 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
D GH_SC1 Swift Creek E221329 75% - - - - 5.14 1.35 - - - - - - - - - - - - - - - 1.28 - <1 - - - -
M FR_FR4 Fording River 0200311 0% <1 <1 - - - - - <1 - - - - - - - - - - - - - <1 - <1 - - - -
D GH_CC1 Cataract Creek E0200384 0% - - - - - - - - - - - - - - - - - - - <1 - - - <1 - - - -
M FR_FRCP1 Fording River E300071 7.7% - - - - - - - - <1 - <1 - - <1 <1 <1 - <1 <1 - - 1.65 <1 <1 - <1 <1 <1
M FR_FRRD Fording River E300097 0% - - - - - - - - <1 <1 <1 <1 - - - - - <1 <1 - - <1 <1 - - - - <1
D GH_PC1 Porter Creek 0200385 0% - <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1
M GH_PC2 Fording River - 0% - - - <1 - <1 <1 <1 - <1 <1 <1 - - - - - - - - - <1 - <1 - - - -
M FR_FRABCH Fording River - 0% <1 - - - - - - - - - - - - - - <1 - - - - <1 <1 <1 - - - - <1
M FR_FR5 Fording River - 0% - <1 - - <1 - - - - - - - - - - - - - - - - <1 - - - - - -
M LC_FRUS Fording River E295232 0% - - - - - - <1 - - - - - - - - - - - - - - - - <1 - - - -
M LC_FRUSDC Fording River E288271 0% - <1 - <1 - - <1 - - - - - - - - - - - - - - - - - - - - -
T LC_DC3 LCO Dry Creek E288273 100% - 6.78 6.76 5.33 - 6.66 6.45 5.07 4.57 5.75 5.92 2.30 3.99 4.66 5.18 4.15 3.41 5.51 3.78 3.84 3.28 5.27 5.18 4.48 4.00 6.92 5.96 5.01
T LC_DCEF Dry Creek East Tributary E288274 100% - 2.90 2.65 2.07 - 3.20 2.73 2.00 - 2.80 2.76 2.18 - 2.70 2.59 1.98 - 2.94 2.63 1.92 - 2.98 2.80 2.22 1.45 2.72 1.85 2.32
D LC_SPDC LCO Dry Creek E295211 36% - - - - - - - - 3.84 1.56 - 1.05 - - - - 3.36 <1 <1 <1 <1 <1 <1 <1 <1 1.54 <1 -
T LC_DCDS LCO Dry Creek E295210 41% - - - - 3.75 4.86 6.47 4.07 3.43 1.87 - 1.10 <1 <1 - <1 2.87 <1 <1 <1 <1 <1 <1 <1 <1 1.78 <1 <1
T LC_DC1 LCO Dry Creek E288270 70% - 3.60 1.98 1.43 2.78 3.20 2.35 2.32 2.12 1.78 <1 1.27 <1 1.05 1.63 1.30 2.04 1.42 1.13 <1 <1 <1 1.07 <1 <1 1.31 1.31 <1
M LC_FRDSDC Fording River E288272 0% - - - <1 <1 <1 <1 - <1 <1 - - - <1 - - - <1 - - <1 <1 <1 <1 <1 - - -
M LC_FRB Fording River - 0% - <1 - <1 - - <1 - - - <1 - - - - - - <1 - - <1 <1 <1 <1 <1 - - -
T LC_UC Unnamed Creek E295213 0% - - - - - - <1 - - - - - - - - - - <1 - - - <1 <1 - - - - -
D GH_RLP Rail Loop Sed Pond E207437 56% - - - - 9.49 <1 1.67 14.0 - - - - - 84.0 <1 - - 1.14 - - <1 <1 - - - - - -
D GH_GH1 Greenhills Creek E102709 0% - - - - - - - - - - - - - <1 - - - - - - - - <1 <1 - - - -
T GH_GH2 Greenhills Creek E309911 0% - - - - - - - - - - - - - - - - - <1 - - - - <1 <1 - - - -
M GH_FR1 Fording River 0200378 0% - - - - - - - - - - - <1 <1 <1 - <1 - <1 <1 - <1 - <1 <1 <1 - - <1
T LC_GRCK Grace Creek E288275 0% - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 - - <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1
T LC_LC1 Line Creek E216142 0.0% - <1 - - <1 <1 <1 <1 <1 <1 <1 - <1 <1 - <1 - <1 <1 - - <1 <1 - - <1 - <1
T LC_SLC South Line Creek E282149 0% <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 - - <1 <1 - - <1 <1 <1
M LC_LC6 Fording River 0200338 0% - <1 - - - - - - - - - - - - - - - - - - - - - - - - - -
T LC_LC2 Line Creek 0200335 0% - <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 - <1 <1 - - <1 <1 <1
T LC_LC12 N Horseshoe Creek E223240 0% - <1 <1 <1 <1 <1 <1 <1 - <1 - - <1 <1 - - - <1 - - - <1 - - - <1 - -
D LC_LC7 Line Creek E216144 0.0% <1 <1 - - <1 - - <1 - <1 - - - - - - - - - - - <1 <1 - - - <1 <1
D LC_LC7DSTF Line Creek E304613 0% - - - - - - - - - - - - - - - - - - - - - - <1 - - - - <1
D LC_SBPIN Line Creek E288269 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                    Shading indicates exceedance of normal range (NRQ > 1)

Note: "-" indicates no data; D = decant; M = main stem; T = tributary. NRQ were calculated as the monthly mean nitrate values divided by the associated nitrate normal range.
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Table B.5:  Growing Season Orthophosphate Normal Range Exceedances and Normal Range Quotients, Elk Valley, 2013 to 2019   
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2018 2019
Management 

Unit
Main 

Watershed

ENV 
EMS 

Number

% Months 
Exceeding

2013 2014 2015
Exposure 

Status
Stream 
Type

Teck Water Station 
Code

Stream Name
2016 2017

T LC_LCUSWLC Line Creek E293369 0% - <1 <1 <1 - <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
T LC_WLC West Line Creek E261958 0% <1 <1 - <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
T WL_WLCI_SP01 Line Creek E293371 0% - - - - - - - - - - - - - <1 - <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1
T WL_LCI_SP02 Line Creek E293370 0% - - - - - - - - - - - - - <1 - <1 - <1 <1 <1 - <1 <1 <1 - <1 <1 <1
D WL_BFWB_OUT_SP21 Line Creek E291569 36% - - - - - - - - - - - - 1.53 5.46 <1 1.93 - <1 <1 <1 - - - 2.43 <1 <1 - <1
T LC_LC3 Line Creek 0200337 3.6% <1 <1 <1 <1 <1 <1 3.83 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
T WL_DCP_SP24 Line Creek - 0% - - - - - - - - - - - - <1 <1 <1 <1 - - - <1 <1 <1 <1 - - - - -
T LC_LCDSSLCC Line Creek E297110 4.5% - - - - <1 <1 1.03 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1
T LC_LC4 Line Creek 0200044 0% <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
M LC_LC5 Fording River 0200028 0% - <1 - - <1 - <1 - <1 <1 - - <1 - - - <1 <1 - - <1 <1 <1 - <1 - <1 -

Reference M GH_ER2 Elk River 0200389 0% - <1 - - - - <1 - <1 <1 - - <1 - - - - <1 <1 - <1 <1 <1 - <1 <1 - -
T GH_BR_F BR-F Creek E287437 67% - - - - <1 - - - - - - - - - - - - - - - - - - - 3.25 3.59 - -
T GH_WOLF Wolf Creek - 100% - 2.56 3.10 2.48 1.72 2.26 - - 1.86 3.15 - - - 2.54 2.51 1.68 - 2.70 - - 1.87 2.58 - - 1.99 2.65 2.51 2.02
T GH_WILLOW Willow Creek - 100% - 3.64 4.86 3.75 1.01 4.38 5.02 3.83 3.08 4.88 4.51 3.68 - 3.26 3.61 - - 3.68 - - 3.01 4.41 3.53 2.70 2.81 4.15 4.18 3.13
T GH_WADE Wade Creek E287433 89% - 3.28 3.22 2.25 <1 2.42 2.43 2.12 1.96 3.05 2.67 1.47 - 1.72 2.39 1.00 - 1.94 - - - 1.66 - - 1.96 1.30 - -
T GH_COUGAR Cougar Creek E287432 50% - 1.24 - - <1 1.04 - - <1 - - - - - - - - - - - - - - - - - - -
T GH_NNC No Name Creek E305875 0% - - - - - <1 <1 - <1 <1 <1 <1 - - <1 <1 - <1 <1 - <1 <1 <1 <1 <1 <1 - -
T GH_MC1 Mickelson Creek 0200388 65% - 1.88 1.90 1.62 - <1 1.37 <1 1.18 1.23 1.39 <1 - - 1.27 <1 - 1.20 - - <1 10.2 <1 - 1.07 <1 1.20 1.30
T GH_LC2 Leask Creek - 33% - 1.92 1.59 <1 <1 - <1 <1 3.52 2.45 1.73 <1 - 1.34 1.59 <1 - <1 - - <1 <1 - <1 <1 <1 <1 <1
T GH_LC1 Leask Creek E257796 0% - - - - - - - - - - - <1 - - - <1 - - - - - - <1 <1 - - - <1
T GH_ERSC4 Elk River Side Channel E305878 0% - - - - - - - - - - - - - - - - - <1 - - - <1 - <1 - - - <1
T GH_WC2 Wolfram Creek - 0% - <1 - - <1 - - - - - - - - <1 <1 - - <1 - - <1 <1 - - <1 - - -
T GH_WC1 Wolfram Creek E257795 0% - - - - - - - - - - - - - <1 - <1 - - - - - - - <1 - - - -
T GH_ER1A Elk River Side Channel E305876 0% - - - - - - - - - - - - - - - - <1 <1 - - <1 <1 <1 <1 <1 <1 - -
D GH_TC2 Thompson Creek E207436 20% - - - - <1 - - - - - - - - - - - - <1 - - - - - 2.08 <1 - - <1
T GH_ERSC2 Elk River E305877 20% - - - - - - - - - - - - - - - - <1 <1 - - - 2.18 - <1 - - - <1
M GH_ERC Elk River E300090 0% - - - - - - - - - <1 - - <1 <1 - - <1 <1 - - - <1 <1 <1 <1 - - <1
M GH_ER1 Elk River E206661 0% - <1 - - - - - - <1 - - - - <1 - - - <1 - - - <1 - <1 <1 - - <1

Elk T EV_HC6 Harmer Creek - 7.7% - - <1 <1 <1 <1 1.10 <1 <1 <1 <1 <1 - <1 <1 <1 - - - - - - - - - - - -
M CM_MC1 Michel Creek E258175 3.8% <1 1.02 1.00 <1 <1 <1 <1 <1 - 1.00 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1.00 <1 <1 <1 <1
T CM_AG1 Andy Good Creek - 0% - - - - - - - - - - - - <1 - - - - - - - - - - - - - - -
M EV_ER4 Elk River 0200027 0% - <1 - - - - <1 - - - - - - - - - - - - - <1 <1 <1 <1 <1 - - -
T EV_DC1 Dry Creek E298590 0% - <1 <1 <1 <1 <1 <1 - <1 <1 - <1 - <1 - <1 - <1 <1 - - <1 <1 <1 - <1 <1 -
T EV_HC1 Harmer Creek E102682 21% - 1.08 2.76 <1 <1 <1 <1 1.18 <1 <1 - <1 <1 <1 <1 <1 <1 1.10 <1 - <1 1.12 - <1 <1 <1 <1 <1
T EV_GV1 Grave Creek - 0% - - <1 <1 <1 <1 <1 <1 <1 <1 - <1 - - <1 <1 - - - - - - - - - - - -
D EV_SM1 Six Mile Creek E102681 33% - 1.42 - - - - - - - - - - - - - - - - - - - - <1 <1 - - - -
T EV_BLM2 Balmer Creek E298592 100% - 7.16 - - - - - - - 6.44 6.55 5.42 - 5.40 5.98 5.52 - 6.18 6.14 4.88 - 5.30 6.08 5.19 - 5.68 5.53 5.02
T EV_FC1 Fennelon Creek E298591 100% - - 5.18 4.07 2.64 4.02 - 5.40 2.86 3.30 2.63 1.88 - 2.08 2.12 1.73 - 3.88 4.29 3.07 - 2.88 3.35 3.00 - 1.24 2.59 6.15
D EV_GC2 Goddard Creek E208043 25% - 1.35 1.02 <1 1.72 <1 - <1 <1 - - - - - - - - <1 - - - - <1 <1 <1 - - <1
T EV_OC1 Otto Creek E102679 0% - - - - - - - <1 - - - - - - - <1 - <1 - - - <1 <1 <1 - - - <1
M EV_ER2 Elk River 0200111 0% - <1 - - - <1 <1 - - <1 - - - - - - - <1 - - - <1 <1 <1 - - - -
T CM_PC2 Pengelly Creek E298733 0% <1 <1 <1 - <1 <1 - - <1 <1 - - - <1 - - - <1 - - <1 1.00 - - <1 <1 - -
D CM_CCPD Corbin Creek E206438 0% <1 <1 - <1 <1 - - - - - - - - - - - - <1 <1 - - <1 - <1 <1 - - -
D CM_SPD Corbin Creek E102488 0% <1 - - - - - - - - - <1 - - - - - - - <1 - <1 <1 - <1 <1 - - -
T CM_CC1 Corbin Creek 0200209 0.0% <1 - - - <1 - - - - <1 - - <1 - - - - <1 <1 - <1 <1 - <1 <1 <1 - -
M CM_MC2 Michel Creek E258937 0.0% <1 <1 <1 <1 <1 <1 - - <1 <1 - - <1 <1 - <1 <1 <1 <1 - <1 <1 <1 <1 <1 - <1 -
T CM_MCTM Michel Creek - 0% - <1 <1 <1 - <1 <1 <1 - - - - - <1 - - - - - - - - - - - - - -
M EV_MC3 Michel Creek 0200203 12% - 1.04 <1 <1 1.44 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1.01 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1
T EV_EC1 Erickson Creek 0200097 100% - 3.48 3.16 2.30 1.68 3.34 2.47 2.12 1.88 2.50 2.55 2.03 - 1.86 1.73 1.38 - 2.94 2.65 1.43 - 2.14 1.82 1.62 - 1.04 1.63 1.37
D EV_SP1 South Pit Creek E296311 0% - - - - - - - - - - - - - - - - - - - - - <1 <1 <1 - - - -

                    Shading indicates exceedance of normal range (NRQ > 1)

Note: "-" indicates no data; D = decant; M = main stem; T = tributary. NRQ were calculated as the monthly mean nitrate values divided by the associated nitrate normal range.
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Table B.5:  Growing Season Orthophosphate Normal Range Exceedances and Normal Range Quotients, Elk Valley, 2013 to 2019   
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2018 2019
Management 

Unit
Main 

Watershed

ENV 
EMS 

Number

% Months 
Exceeding

2013 2014 2015
Exposure 

Status
Stream 
Type

Teck Water Station 
Code

Stream Name
2016 2017

D EV_MG1 Milligan Pond E208057 23% - 6.62 1.43 - - 3.74 <1 - - - <1 <1 - - <1 <1 - <1 - <1 - <1 <1 <1 - - - -
D EV_GT1 Gate Creek E206231 5% - 1.66 - - <1 - - - <1 <1 <1 <1 - <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
D EV_BC1 Bodie Creek E102685 0% - <1 - - <1 - - - <1 - - - - <1 - <1 - - - - <1 <1 <1 <1 <1 - - <1
M EV_MC2 Michel Creek E300091 0% - - - - - - - - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1
D EV_AQ6 Aqueduct Creek E302170 0% - - - - - - - - - - - - - - - - - <1 - - - <1 <1 <1 - - - -
T EV_AQ1 Aqueduct Creek E210369 27% - - <1 <1 <1 <1 1.04 <1 <1 1.66 <1 <1 - 2.40 - - - - - - - - - - - - - -
T EV_SPR2 Spring Creek E298594 100% - - 2.71 1.97 1.04 2.28 2.39 1.85 1.66 2.32 2.06 1.70 - 2.24 1.76 1.68 - 2.86 2.76 1.85 - 1.98 2.63 2.20 - 1.92 2.18 1.38

M EV_ER1 Elk River 0200393 0.0% - <1 - - <1 <1 - <1 <1 <1 - - - <1 - <1 <1 <1 - - <1 <1 <1 <1 <1 <1 - <1

M RG_ELKFERNIE Elk River - 0% - - <1 - <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 - <1 <1 - <1 - <1 - <1 <1 <1 - -
M RG_ELKORES Elk River E294912 0% - - - - <1 <1 - - <1 <1 - - - <1 - - <1 - - - - - - - <1 - - -

M RG_ELKMOUTH Elk River - 0% - - - - <1 <1 - - <1 <1 - - - - - - <1 - - - - - - - - - - -

M RG_WARDB Kootenay River - 0% - - - - - <1 - - <1 - - - - <1 - - - - - <1 - <1 <1 - - <1 - -
M RG_KERRRD Koocanusa Reservoir E300095 0% - - - - - - - - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
M RG_DSELK Koocanusa Reservoir E300230 4.8% - - - - <1 - - - <1 <1 <1 6.12 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
M RG_GRASMERE Koocanusa Reservoir E300092 0% - - - - <1 - - - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
M RG_USGOLD Koocanusa Reservoir E300093 0% - - - - - - - - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
M RG_BORDER Koocanusa Reservoir E300094 0% - - - - <1 - - - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

                    Shading indicates exceedance of normal range (NRQ > 1)

Note: "-" indicates no data; D = decant; M = main stem; T = tributary. NRQ were calculated as the monthly mean nitrate values divided by the associated nitrate normal range.
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Figure C.1: Spearman Rank Correlations Between Periphyton and Nitrogen Related Water Quality Parameters, Teck, 2012 to 
2015

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data (pooled
2012 to 2015 data).
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Figure C.1: Spearman Rank Correlations Between Periphyton and Nitrogen Related Water Quality Parameters, Teck, 2012 to 
2015

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data (pooled
2012 to 2015 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.2: Kick and Sweep Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) 
Spearman Rank Correlations in Appendix Table C.3

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the 
distribution of reference area data (pooled 2012 to 2019 data).
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Figure C.3: Hess Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) Spearman Rank 
Correlations in Appendix Table C.5
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Figure C.3: Hess Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) Spearman Rank 
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Figure C.3: Hess Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) Spearman Rank 
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Figure C.3: Hess Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) Spearman Rank 
Correlations in Appendix Table C.5

Page 10 of 14



●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●●

●

●
●

●
●

●
●

●

●

●

●

●

●●

●
●

●

●
●

●
●

●

●

●

●

●●
●●
●

r = −0.327
p = 0.007

−2

−1

0

1

0 5 10 15 20
Concurrent Nitrate (mg/L)

H
es

s 
B

io
m

as
s 

A
ut

ot
ro

ph
ic

 to
 H

et
er

ot
ro

ph
ic

 In
de

x

●
●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●●

r = 0.324
p = 0.036

0

10,000

20,000

30,000

0.01 0.02 0.03 0.04
Growing Season Nitrite (mg/L)

H
es

s 
B

IC
 D

en
si

ty
 (#

 in
d.

/m
²)

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●●

●

●
●

●

●

●

●

●

●

●
●

●

●

r = 0.430
p = 0.004

10

15

20

25

30

0.01 0.02 0.03 0.04
Growing Season Nitrite (mg/L)

H
es

s 
LP

L 
R

ic
hn

es
s 

(#
 T

ax
a)

●

●

●

●

●

●

●

●
●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●

●●

●

●
● ●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

r = 0.337
p = 0.005

10

15

20

25

30

0.01 0.02 0.03
Concurrent Nitrite (mg/L)

H
es

s 
LP

L 
R

ic
hn

es
s 

(#
 T

ax
a)

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●
●

●

●

●

●

●

●

●
●

●

●

r = 0.430
p = 0.004

10

15

20

25

0.01 0.02 0.03 0.04
Growing Season Nitrite (mg/L)

H
es

s 
Fa

m
ily

 R
ic

hn
es

s 
(#

 T
ax

a)

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●
●

●

●

r = −0.473
p = 0.002

0

20

40

60

80

0.01 0.02 0.03 0.04
Growing Season Nitrite (mg/L)

H
es

s 
D

en
si

ty
 %

 E
ph

em
er

op
te

ra

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●●
●

●

●

●●●● ●●●●●●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●● ●●

●

●

●

●
●

●

●

r = −0.313
p = 0.009

0

20

40

60

80

0.01 0.02 0.03
Concurrent Nitrite (mg/L)

H
es

s 
D

en
si

ty
 %

 E
ph

em
er

op
te

ra

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●

●

●
●

●

●

●
●

●● ●●●●

●

●

●

●

●

●

r = −0.356
p = 0.021

0

20

40

60

0.01 0.02 0.03 0.04
Growing Season Nitrite (mg/L)

H
es

s 
B

io
m

as
s 

%
 E

ph
em

er
op

te
ra

● ●Reference Mine−Exposed

Figure C.3: Hess Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) Spearman Rank 
Correlations in Appendix Table C.5
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Figure C.3: Hess Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) Spearman Rank 
Correlations in Appendix Table C.5
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Figure C.3: Hess Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) Spearman Rank 
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Figure C.3: Hess Benthic Invertebrate Endpoints Versus Nitrogen Concentrations for Significant (p<0.05) Spearman Rank 
Correlations in Appendix Table C.5

Page 14 of 14



●● ●

●

●
● ●

● ●● ●

●

●

●●
●

●

●

●
●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●
●

●

●
●

●

●

●
●

●

●

● ●●

●

●
● ● ●●

●

●
●

● ●
●●●●

r = −0.167
p = 0.183

0

100

200

300

400

0.01 0.02 0.03 0.04
Growing Season Total Phosphorus (mg/L)

C
hl

or
op

hy
ll−

a 
(g

/m
²)

●● ● ●●

●

●

●

●

●

●

●● ●● ●●●●●

●

●●●●●
● ●●

●●● ● ●●●●●
●●

●●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

● ●
●

●

● ●●●
●

●● ●
●●

●● ● ●● ●● ●
●

●
●●

●

●

●

●

●

●● ●

●
●●

● ●●

●

●

●

●

●
●

●

●●
●

●

●

●
●

●

●

● ●●
●

● ● ●
●●● ●

●

●

●
●

● ●●● ●

r = 0.133
p = 0.125

0

100

200

300

400

0.01 0.02 0.03 0.04 0.05
Concurrent Total Phosphorus (mg/L)

C
hl

or
op

hy
ll−

a 
(g

/m
²)

●
●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●
●
●●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●
●

●

●●

● ●●

●

●
●● ●

●

●

●

●

r = −0.144
p = 0.253

0

50

100

150

0.01 0.02 0.03 0.04
Growing Season Total Phosphorus (mg/L)

A
sh

 F
re

e 
D

ry
 M

as
s 

(g
/m

²)

●
●
●

●

●●

●

●

●

●

●

●

●

●
● ●●●

●

●●●●
●

●●●

●

●●

●

● ●●● ● ●●●●●
●
● ●
●●

●

●

●

●

●●●

●

●

●

●
●

●

●

●
●

●
●

●
●● ●

●

●
●

●● ●

●●
●●

● ●● ●● ●●
●●●

●

●

●
●

●

●● ●
●

●
●

● ●●

●

●
●

●

●

●

●
●

●

●

●

●
● ●

●

●

●
●●

●●
● ●●●

● ●
●

●

● ●● ●

●

● ●

r = −0.0375
p = 0.662

0

100

200

300

0.01 0.02 0.03 0.04 0.05
Concurrent Total Phosphorus (mg/L)

A
sh

 F
re

e 
D

ry
 M

as
s 

(g
/m

²)

● ● ●●

●

●

●

●

● ● ●● ●

●

●
●●

●●● ●

●

●

●●
●

●

●

●
●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●
●

●

●
●

●

●

●
●

●

●

●●●

●

●
● ●●

●

●
●

●●
●● ●●

r = −0.0970
p = 0.411

0

100

200

300

400

0.002 0.004 0.006 0.008 0.010 0.012
Growing Season Orthophosphate (mg/L)

C
hl

or
op

hy
ll−

a 
(g

/m
²)

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●● ●

●

●●●●
●

●●●
● ●

●●●● ●● ● ●
●

●
●●

●

●

●

●

●

● ●●

●
●●

●●●

●

●

●

●

●
●

●

●●
●

●

●

●
●

●

●

●●●
●

●● ●
●●● ●

●

●

●
●

●●● ●●

r = 0.226
p = 0.031

0

100

200

300

400

0.002 0.004 0.006 0.008 0.010
Concurrent Orthophosphate (mg/L)

C
hl

or
op

hy
ll−

a 
(g

/m
²)

● ●

●●

●

●

●

●

● ● ●● ●
●

●

●● ●●●
●

●

●

●● ●

●

●
●●●●

●

●

●
●
●
●
●●●

●

●
●

●

●

●

●

●
●●

●

●
●●

●

●

●
●●

●

●●
●●

●

● ● ●●

●

●

●
●

r = 0.0488
p = 0.679

0

100

200

300

0.002 0.004 0.006 0.008 0.010 0.012
Growing Season Orthophosphate (mg/L)

A
sh

 F
re

e 
D

ry
 M

as
s 

(g
/m

²)

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●●
●

● ●

●
●

●● ●●
●

●●

●
●
●

●

●

●

●

●

● ●●

●

●
●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

● ●

● ●●
●

●
●

●

●

●
●●●

●

●
●

r = 0.113
p = 0.282

0

50

100

150

0.002 0.004 0.006 0.008 0.010
Concurrent Orthophosphate (mg/L)

A
sh

 F
re

e 
D

ry
 M

as
s 

(g
/m

²)

● ●Reference Mine−Exposed

Figure C.4: Spearman Rank Correlations Between Periphyton and Phosphorus Nutrients, Teck, 2012 to 2015

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data (pooled 
2012 to 2015 data).
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Figure C.5: Kick and Sweep Benthic Invertebrate Endpoints Versus Phosphorus Concentrations

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data 
(pooled 2012 to 2019 data).
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Figure C.5: Kick and Sweep Benthic Invertebrate Endpoints Versus Phosphorus Concentrations

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data 
(pooled 2012 to 2019 data).



●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●● ●

●

●●

● ●●
●●●

●●

●

●
●

●

●

●

●

● ●

●

●

●
●

●

●
●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●●

●

●

●
●

●●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●
●

●

● ●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●
●

●

●

●

●
●●

●

● ●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●●

●
●●

●
●

r = −0.129
p = 0.066

0.0

0.2

0.4

0.6

0.8

1.0

0.01 0.02 0.03 0.04
Growing Season Total Phosphorus (mg/L)

K
&

S
 %

 C
ol

le
ct

or
−G

at
he

re
rs

●

●

●●
●

●

●

●
●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●●

●

●

● ●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●●●

●

●

●

●●●
● ●●

●●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●
●

●

●

●

●●

●

●

●

●
●

●●

●

●

●
●

●●

●
●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●●

●

●

●

●
●

●
●

●●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●●

●

●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●●

●

●

●

●

●

●

●

●●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●●
●

●

●●

●
●
●

●
●

●

●

●●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

● ●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●

●●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●
●●

●

●

●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

r = −0.115
p = 0.016

0.0

0.2

0.4

0.6

0.8

1.0

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Concurrent Total Phosphorus (mg/L)

K
&

S
 %

 C
ol

le
ct

or
−G

at
he

re
rs

●

●
●●●

●
●

●

●

●
●

●
●

●

●

● ●

●●

● ●●

●
●●● ●

●

●●● ●

●

●
●●

●●

●
● ●● ●●

●

●

●

●

●● ●

●
●

●

●

●

●

●
●

●
●

●
●

● ●
● ●

●
●●●●

● ●

●●

●

●

●

●

●● ●●●●
●
●

●

●

●

●
●●

● ●
●

●●

●

● ●●
●

●
●●● ●● ●

●●●●

●

●

●

●
● ●

●

●●●

●

●

●

●
●

● ●

●
●

●

●

●●
●

●

●

●

●
●●

●
● ●● ●

●
●

●
●● ●

●
●

●
●

●●

●

●

●

●
●

●

●

●
●

●

●

●

●● ●

●

● ●
●

●

●

●●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●●

●

r = −0.00299
p = 0.966

0

20

40

60

80

100

0.01 0.02 0.03 0.04
Growing Season Total Phosphorus (mg/L)

K
&

S
 %

 F
ilt

er
er

s

●

●
●●●

●
●
●●●

●
●●●●●●● ●

●

●

●

●

●

●
●
●

●●●
● ●

●●
●

●
●

●

●

●●●

●●

●

●●

● ●● ●●

●
● ●●●

●

●
●

●●

●

●
●●

●●

●
●●●●●●●●●
●●

●

●

●

●

●

●●●●●●
●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●
●

●
●
●●
●

●●●
●
●
●●●

●●
●

●●
●●● ●●

●●

●●

●

●

●
●
● ●●●

●

●
●

●●

●

●

●
●

●
●

●
●

●

●
●●●●●

●●●
●

●
●

●

●
●●

●
●
●

●

●
●●●●●

●●
●

●●●

●

●●●●●● ●●●
●●●●●
●●

●

●
●●●

●

●●●
●●●

●●
●●
●●●
●●

●

●

●

●

●

●●
●

●

●

●

●

●

●
●
●●
●●

●

●

●

●

●

●
●

●●

●●

●●●
●●
●●

●

●
●

●

●

●●●●●
●●●●
●●●●
●

●

●

●
●

●
●

●●

●

●

●
●

●●●●
●

●●●

●

●
●

●

●
●●
●
●
●

●●
●

●
●

●
●

●●
●

●

●

●

●
●
●

●

●
●

●

● ●
●

●

●●
●

●

●

●●●

●

●
●

●
●

●

●

●●

●

●

●●

●●

●●
●●●
●

●

●

●

●●

●

●●
●
●
●●
●●●●

●●●●
●●●●

●
●

●

●

●●

●

●

●
● ●
● ●
●●

●
●
●

●

●
●●●

●

●

●

●

●

●

●●

●

●

●

●●

●●

●

●●

●

●
●

●
●

●●

●● ●●●

r = 0.0401
p = 0.4

0

20

40

60

80

100

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Concurrent Total Phosphorus (mg/L)

K
&

S
 %

 F
ilt

er
er

s

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●●

●●●

● ●

●●

● ●

●

●
●● ●●

●

●

●

●

●

●

●

●
●

●

●● ●
●

●

●

●

●

●

●

●

● ●
●

●

●

●

●
●

●

●●

●

●

● ●

●●

●
●

●● ●
●

●

●
●

●

●

●

●

●●

●

●
●

● ●●

●

●
●

●

●

●

●

●

●●

●

●
● ●

●

●

●

●

●
●

●

●

●
●

●●

●

● ●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●
●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●

● ●

●

●

●

●

● ●

●

●●●

●

●

●

●
●

●

●
●

●
●●

●

●

r = −0.0419
p = 0.553

−2

−1

0

1

0.01 0.02 0.03 0.04
Growing Season Total Phosphorus (mg/L)

K
&

S
 A

ut
ot

ro
ph

ic
 to

 H
et

er
ot

ro
ph

ic
 In

de
x

●

●

●●

●

●●
●

●

●

●

●●●●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

● ●●

●●

●

●

●●

●

●
●●●●

●

●●
●

●

●

●

●

●●

●

●

●

●
●

●

●

●●●

●

●

●
●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●
●
●

●●

●●

●

●

●

●●

●●

●

●
●

●
●

●

●●

●
●

●

●

●
●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●
●

●●

●

●

●●●
●●
●●●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●●

●●
●

●

●

●
●●

●●

●
●
●

●

●
●

●

●
●

●

●

●

●

●
●

●

●
●

●●

●

●

●

●
●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●●

●

●

●●
●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●●

●

●
●

●

●

●
●

●

●

●
●

●

●
●

●

●
●●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●
●

●

●

●

●●

●

●●

●

●●
●
●

●●

●
●

●

●

●

●

●

●
●

●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●●

●●

●
●

●

●

●

●
●

●

●
●

●

●

●
●

●
●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

r = −0.00885
p = 0.853

−2

−1

0

1

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Concurrent Total Phosphorus (mg/L)

K
&

S
 A

ut
ot

ro
ph

ic
 to

 H
et

er
ot

ro
ph

ic
 In

de
x

●● ●

●

●

●

●

●●

●●

●

●

●

●

●

●

●●●●●●

●

● ●

●

●

●●●●

●

●●

●

●●

●●●●●●

●

●

● ●

●

● ●●●●

●

●● ●

●

●●●

●●

● ●●●

●●●

●

●

●●

●

●

r = 0.118
p = 0.307

1

2

3

4

5

6

0.005 0.010 0.015 0.020 0.025 0.030
Growing Season Orthophosphate (mg/L)

P
er

ip
hy

to
n 

S
co

re

● ●

●●●

● ● ●

●

●●●●●

●

●

●●

●

● ●

●

●

●

●

●

●

●

●

●

●

●● ●●●●●●

●

● ●

●●

●

●

●

●

●

●●●

●

●

●

●●●

●

●●

●

●●

●

●●

●●●

●●● ●

●

●●●

●

●

●

●●●

●

●

●●

●

●

●

● ●●● ●

●

●●

●●●

●

● ●

●●●

●● ●

●●●

● ●

●

●

●●

●

●●● ●●●●● ●

●●●

●●●

●

●●●

● ●

●

●

●●

●

●●

●

● ●●

●

●

●

●

●

● ●

●

●

r = 0.113
p = 0.154

1

2

3

4

5

6

0.005 0.010 0.015 0.020 0.025 0.030
Concurrent Orthophosphate (mg/L)

P
er

ip
hy

to
n 

S
co

re

● ●Reference Mine−Exposed

Page 3 of 6

Figure C.5: Kick and Sweep Benthic Invertebrate Endpoints Versus Phosphorus Concentrations

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data 
(pooled 2012 to 2019 data).
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Figure C.5: Kick and Sweep Benthic Invertebrate Endpoints Versus Phosphorus Concentrations

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data 
(pooled 2012 to 2019 data).
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Figure C.5: Kick and Sweep Benthic Invertebrate Endpoints Versus Phosphorus Concentrations

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data 
(pooled 2012 to 2019 data).



●

●
●●●

●
●

●

●

●

●
●●

●

●
●

●

●

●●●

●●

●● ●●

●
●●● ●

●

●●●●

●

●
●●

●●

●
●●●●●●●

●

●

●

●

● ●●

●
●

●

●

●

●

●
●

●
●

●
●●

●
●●●

●●
●
●●

●●●

●●

●●

●

●

●

●

●
●●●

●●●
●

●

●

●
●

●

●

●
●●●

● ●
●

●●●

●

●●●●
●●

●
●●

●
●●●●

●●●
●●

●

●

●

●●
●●

●

●●●

●

●

●

●

●
●

● ● ●

●
●

●

●

●●
●●
●

●

●

●

●
● ●●

●
● ●●

●

●
●

●

●
●● ●

●
●

●
●

●●
●

●

●

●

●
●
●

●

●
●

●

●
●

●

●●●

●

●
●

●
●

●

●

●
●

●

●

●

●●

●
●

●

●
●

●●
●●

●

●

●

●

●

●

●

●●

●●

r = −0.192
p = 0.003

0

20

40

60

80

100

0.005 0.010 0.015 0.020 0.025 0.030
Growing Season Orthophosphate (mg/L)

K
&

S
 %

 F
ilt

er
er

s

●

●
●● ●

●●●●●● ●●
●

●

●

●

●

●●

●●

●

●

●

●

●●

●●

●

● ● ●●

●
● ●●●

●

●
●

●●

●

●
●●

●●

●
● ●● ●●●

●

●

●

●

●

● ●●
●
●

●

●

●

●
●

●

●

●

●

●
●

●
●

●
●

●

●

●
●●

●●
●
●● ●● ●●

●●

●●

●

●

●

●●●

●

●
●

●

●

●

●
●

●
●

●

●●●●
●
●
●
●

●

●●

●
●

●

●
●●●

● ●
●

●●

●

●● ●●● ●●
●●●●

●●

●

●●●
●

●●●●
●●

●●

●●●
●

●

●

●

●

●

●

●

●

●

●

●

●●●
●●
●

●

●

●

●
●

●

● ●

● ●
●

●

●
●

●

●

●●●
● ●
● ●●
●

●

●

●●●

●

●

●
●

●
●●

● ● ●
●

●

●
● ●
●

●
●●

●
●

●
●

●●
●

●

●
●

●

●

●
●

●

● ●●●
●

● ●●

●

●
●

●

●

●

●

●

● ●

●

●●
●● ●

●

●

●

●●

●

●●
●

●●●●●●
●●●●●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●

●●

● ●
●

●

●

●

● ●● ●

r = −0.180
p = 0.001

0

20

40

60

80

100

0.005 0.010 0.015 0.020 0.025 0.030
Concurrent Orthophosphate (mg/L)

K
&

S
 %

 F
ilt

er
er

s

●

●

●●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

●●

●●●

●●

●●

●●

●

●
●● ●●

●

●

●

●

●

●

●

●

●

●
●

●

● ●●
●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●
●
●

●●

●●

●

●●

●●

●
●

●●

●

●
●
●

●
●

●

●

●

●

●

●

●

●

●

●●
●

● ●●

●

●

●
●

●

●
●

●

●

●●

●●

●

●

●
●●

●

●

●

●

●

●
●

●

●●

●
●

●●

●

● ●

●

●

●

●

●

●
● ●

●

●

●●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●
●

●

●
●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
● ●

●

●

●

r = −0.0246
p = 0.704

−2

−1

0

1

0.005 0.010 0.015 0.020 0.025 0.030
Growing Season Orthophosphate (mg/L)

K
&

S
 A

ut
ot

ro
ph

ic
 to

 H
et

er
ot

ro
ph

ic
 In

de
x

●

●

●●

●

●

●

●

●●
●

●●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●
●

●●

● ●●

●●

●

●

●●

●

●
●●●●

●

●

●

●

●

●

●
●

●

●
●

●

● ●●

●

●

●●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●
●
●

●●

●

●

●

●

●●

●●

●

●
●

●

●●

●
●

●

●
●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●●
●

●

●

●

●●

●
● ●●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●●
●
●

●
●●

●

●
●

● ●
●

●

●

●

●

●

●

●
●

●

●
●●

●

●

●
●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●●

●

●

●●

●

●

●
●

●

●

●

●

●
●●

●

●
●

●

●
●

●

●
●

●

●

●
● ●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●
●
●●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●●

●●
●

●

●

●●

●

●●

●

●●
●

●●

●
●

●

●

●

●
●

●●
●

●
●

●

●●
●

●●

●
●●
●

●

●
●

●

●

●●

●

●
●

●

● ●

●

●

●

●

●

r = 0.0808
p = 0.144

−2

−1

0

1

0.005 0.010 0.015 0.020 0.025 0.030
Concurrent Orthophosphate (mg/L)

K
&

S
 A

ut
ot

ro
ph

ic
 to

 H
et

er
ot

ro
ph

ic
 In

de
x

● ●Reference Mine−Exposed

Page 6 of 6

Figure C.5: Kick and Sweep Benthic Invertebrate Endpoints Versus Phosphorus Concentrations

Notes: Gray shading represents the reference area normal range defined as the 2.5th and 97.5th percentiles of the distribution of reference area data 
(pooled 2012 to 2019 data).
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Figure C.6: Hess Benthic Invertebrate Endpoints Versus Phosphorus Concentrations
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Figure C.6: Hess Benthic Invertebrate Endpoints Versus Phosphorus Concentrations
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Figure C.6: Hess Benthic Invertebrate Endpoints Versus Phosphorus Concentrations
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Figure C.6: Hess Benthic Invertebrate Endpoints Versus Phosphorus Concentrations
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Figure C.6: Hess Benthic Invertebrate Endpoints Versus Phosphorus Concentrations
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Figure C.7: Plots of Significant (p<0.05) Correlations in Appendix Table C.11 Between Kick and Sweep Benthic 
Invertebrate Endpoints and Periphyton Endpoints  
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Figure C.7: Plots of Significant (p<0.05) Correlations in Appendix Table C.11 Between Kick and Sweep Benthic 
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Figure C.8: Plots of Significant (p<0.05) Correlations in Tables C.12 Between Kick and Sweep Benthic Invertebrate 
Endpoints and Periphyton Score
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints



●

●●

●

●
●

●

●

●

●
●

●

●
●

●●

●

●

●

●

●

●●

●

●
●

●

● ●●
● ●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

r = 0.601
p = <0.001

20

40

60

80

100

0 10 20 30 40 50 60
Hess Density % Ephemeroptera

K
&

S
 %

 E
P

T

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
● ●● ●●

●

●
●

●

●●
●

●●

●

●●●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

● ●

r = 0.814
p = <0.001

0

20

40

60

80

0 10 20 30 40 50 60
Hess Density % Ephemeroptera

H
es

s 
D

en
si

ty
 %

 S
cr

ap
er

s−
G

ra
ze

rs

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

● ● ● ●● ●●●●●●●
●●●●●

●

●
●

●●

●

●

●

●

●

●

●

●
●

●

● ●

● ●●●●●

●

●

●

●

●

●

●

r = 0.824
p = <0.001

0

20

40

60

0 10 20 30 40 50 60
Hess Density % Ephemeroptera

H
es

s 
B

io
m

as
s 

%
 S

cr
ap

er
s−

G
ra

ze
rs

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

r = 0.644
p = <0.001

0

20

40

60

0 10 20 30 40 50 60
Hess Density % Ephemeroptera

K
&

S
 %

 S
cr

ap
er

s−
G

ra
ze

rs

●

●

●

●

●

●

● ●

●

● ●

●

●

●
●

● ●

●●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

r = −0.596
p = <0.001

0.0

0.2

0.4

0.6

0.8

1.0

0 10 20 30 40 50 60
Hess Density % Ephemeroptera

H
es

s 
D

en
si

ty
 %

 C
ol

le
ct

or
−G

at
he

re
rs

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●●●

●
●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●
●●

●●

●

●

● ●
●

r = −0.688
p = <0.001

0.0

0.2

0.4

0.6

0.8

0 10 20 30 40 50 60
Hess Density % Ephemeroptera

H
es

s 
B

io
m

as
s 

%
 C

ol
le

ct
or

−G
at

he
re

rs

● ●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●
●

●
●

●

●

● ●●●●●●●
●●●●●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●

r = 0.252
p = 0.033

0

10

20

30

40

50

60

0 10 20 30 40 50 60
Hess Density % Ephemeroptera

H
es

s 
B

io
m

as
s 

%
 F

ilt
er

er
s

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●●
●

●●● ●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●

●
●

r = 0.816
p = <0.001

−2

−1

0

1

0 10 20 30 40 50 60
Hess Density % Ephemeroptera

H
es

s 
D

en
si

ty
 A

ut
ot

ro
ph

ic
 to

 H
et

er
ot

ro
ph

ic
 In

de
x

● ●Reference Mine−Exposed

Page 9 of 23

Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.9:  Plots of Significant (p<0.05) Correlations in Appendix Table C.13 Between Kick and Sweep Versus Hess 
Benthic Invertebrate Endpoints
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Figure C.10: Scatter Plot of Orthophosphate versus Total Phosphorus During the 
Growing Season

Notes: Values at the laboratory reporting limit (LRL) were replaced with the LRL.  Interim screening values for 
orthophosphate and total phosphorus are shown as horizontal orange and vertical purple lines, respectively.



Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

r 0.262 0.207 0.260 0.186 0.258 0.189

p-value 0.023 0.015 0.024 0.029 0.025 0.027

r 0.396 0.288 0.388 0.277 0.387 0.278

p-value <0.001 0.001 0.001 0.001 0.001 0.001

                p-value < 0.05

                r < -0.6 or r > 0.6

Note: Nutrient concentrations at the laboratory reporting limit (LRL) were replaced with values at the LRL.

Table C.1: Spearman Rank Correlations Between Aqueous Nutrient Concentrations and Periphyton Endpoints, 2012 to 
2015

Ash Free Dry 
Mass (g)

Chlorophyll-a 
(g/m²)

Variable Statistic
Total Nitrogen (mg/L) Inorganic Nitrogen (mg/L) Nitrate (mg/L)
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Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

r 0.226 0.231 0.0669 0.0878 -0.144 -0.0375 0.0488 0.113

p-value 0.051 0.006 0.568 0.306 0.253 0.662 0.679 0.282

r 0.340 0.313 0.0829 0.183 -0.167 0.133 -0.0970 0.226

p-value 0.003 <0.001 0.48 0.034 0.183 0.125 0.411 0.031

                p-value < 0.05

                r < -0.6 or r > 0.6

Note: Nutrient concentrations at the laboratory reporting limit (LRL) were replaced with values at the LRL.

Table C.1: Spearman Rank Correlations Between Aqueous Nutrient Concentrations and Periphyton Endpoints, 2012 to 
2015

Ammonia (mg/L) Total Phosphorus (mg/L) Orthophosphate (mg/L)Nitrite (mg/L)
Variable Statistic

Ash Free Dry 
Mass (g)

Chlorophyll-a 
(g/m²)
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Table C.2: Sample Sizes for Spearman Rank Correlations Presented in Tables 4.1 and Table C.1

Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

Ash Free Dry Mass (g) n 75 138 75 138 75 138

Chlorophyll-a (g/m²) n 75 135 75 135 75 135

Note: Nutrient concentrations at the laboratory reporting limit (LRL) were replaced with values at the LRL.

Variable Statistic
Total Nitrogen (mg/L) Inorganic Nitrogen (mg/L) Nitrate (mg/L)

Page 1 of 2



Table C.2: Sample Sizes for Spearman Rank Correlations Presented in Tables 4.1 and Table C.1

Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

Ash Free Dry Mass (g) n 75 138 75 138 65 138 74 92

Chlorophyll-a (g/m²) n 75 135 75 135 65 135 74 92

Note: Nutrient concentrations at the laboratory reporting limit (LRL) were replaced with values at the LRL.

Ammonia (mg/L) Total Phosphorus (mg/L) Orthophosphate (mg/L)Nitrite (mg/L)
Variable Statistic

Page 2 of 2



Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

r 0.123 0.141 0.131 0.124 0.135 0.125 0.0890 0.0708 -0.189 0.0295 -0.190 0.0562 0.118 0.113

p-value 0.285 0.073 0.248 0.115 0.235 0.112 0.436 0.37 0.096 0.709 0.094 0.477 0.307 0.154

r 0.111 0.175 0.113 0.172 0.114 0.173 0.106 0.156 0.220 0.218 0.0569 0.126 0.264 0.130

p-value 0.085 <0.001 0.079 <0.001 0.078 <0.001 0.099 0.001 0.001 <0.001 0.42 0.008 <0.001 0.018

r -0.209 -0.136 -0.217 -0.156 -0.219 -0.156 -0.155 -0.0926 0.0699 0.107 0.187 0.0857 0.0840 0.116

p-value 0.001 0.004 0.001 0.001 0.001 0.001 0.016 0.051 0.279 0.024 0.008 0.072 0.195 0.035

r -0.154 -0.0914 -0.165 -0.109 -0.166 -0.110 -0.0754 -0.0333 -0.0365 0.0547 0.185 0.0621 -0.0261 0.0714

p-value 0.017 0.054 0.01 0.021 0.01 0.02 0.242 0.484 0.572 0.25 0.008 0.192 0.688 0.197

r -0.566 -0.455 -0.552 -0.444 -0.552 -0.441 -0.434 -0.355 -0.115 -0.199 0.222 -0.123 0.0243 0.00201

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.075 <0.001 0.001 0.009 0.708 0.971

r -0.530 -0.487 -0.523 -0.474 -0.520 -0.470 -0.424 -0.447 -0.260 -0.311 0.240 0.00270 0.188 0.220

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.955 0.004 <0.001

r -0.355 -0.264 -0.343 -0.266 -0.341 -0.264 -0.258 -0.233 -0.160 -0.0810 -0.0218 0.0220 -0.0253 0.0846

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.012 0.088 0.758 0.644 0.697 0.126

r -0.283 -0.230 -0.293 -0.229 -0.291 -0.229 -0.122 -0.225 -0.144 -0.180 0.279 0.161 0.351 0.333

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.059 <0.001 0.025 <0.001 <0.001 0.001 <0.001 <0.001

r 0.228 0.176 0.238 0.182 0.238 0.182 0.0685 0.138 0.0374 0.0886 -0.129 -0.115 -0.167 -0.200

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.288 0.004 0.563 0.062 0.066 0.016 0.009 <0.001

r 0.169 0.141 0.151 0.128 0.146 0.124 0.227 0.134 0.293 0.222 -0.00299 0.0401 -0.192 -0.180

p-value 0.008 0.003 0.019 0.007 0.023 0.009 <0.001 0.005 <0.001 <0.001 0.966 0.4 0.003 0.001

r -0.353 -0.257 -0.339 -0.258 -0.338 -0.256 -0.273 -0.222 -0.160 -0.0838 -0.0419 -0.00885 -0.0246 0.0808

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.013 0.078 0.553 0.853 0.704 0.144

                P-Value < 0.05

                r < -0.6 or r >0.6

Notes: Nutrient concentrations at the laboratory reporting limit (LRL) were replaced with values at the LRL.

K&S % Scrapers-
Grazers

K&S % Shredders

K&S % Collector-
Gatherers

K&S % Filterers

K&S Autotrophic to 
Heterotrophic Index

K&S % EPT

Table C.3: Spearman Rank Correlations Between Aqueous Nutrient Concentrations and Kick and Sweep Benthic Invertebrate Community Endpoints, 2012 to 2019    

Variable Statistic
Total Nitrogen (mg/L) Inorganic Nitrogen (mg/L) Nitrate (mg/L) Nitrite (mg/L) Ammonia (mg/L) Total Phosphorus (mg/L) Orthophosphate (mg/L)

 Periphyton Score

K&S Abundance 
(# individuals)

K&S LPL Richness 
(# Taxa)

K&S Family 
Richness (# Taxa)

K&S % 
Ephemeroptera



Table C.4: Sample Sizes for Spearman Rank Correlations Presented in Tables 4.2 and C.3   

Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

 Periphyton Score n 78 162 79 162 79 162 79 162 79 162 79 162 77 162

K&S Abundance (# 
individuals)

n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

K&S LPL Richness (# 
Taxa)

n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

K&S Family Richness 
(# Taxa)

n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

K&S % Ephemeroptera n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

K&S % EPT n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

K&S % Scrapers-
Grazers

n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

K&S % Shredders n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

K&S % Collector-
Gatherers

n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

K&S % Filterers n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

K&S Autotrophic to 
Heterotrophic Index

n 241 444 242 444 242 445 242 445 242 444 203 443 240 328

Ammonia (mg/L) Total Phosphorus (mg/L) Orthophosphate (mg/L)
Variable Statistic

Total Nitrogen (mg/L) Inorganic Nitrogen (mg/L) Nitrate (mg/L) Nitrite (mg/L)



Table C.5: Spearman Rank Correlations Between Aqueous Nutrient Concentrations and Hess Benthic Invertebrate Community Endpoints, 2014 to 2019 

Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

r 0.469 0.316 0.492 0.322 0.491 0.323 0.324 0.0217 0.238 0.0787 0.177 0.0108 0.152 -0.0622

p-value 0.002 0.009 0.001 0.007 0.001 0.007 0.036 0.861 0.13 0.524 0.263 0.93 0.336 0.614

r 0.416 0.107 0.434 0.117 0.434 0.118 0.163 -0.197 0.0830 -0.0198 0.135 -0.112 0.164 -0.158

p-value 0.006 0.385 0.004 0.342 0.004 0.337 0.302 0.108 0.601 0.873 0.393 0.365 0.299 0.198

r 0.232 0.156 0.235 0.149 0.232 0.149 0.430 0.337 0.252 0.104 0.0779 -0.0713 -0.396 -0.0674

p-value 0.139 0.205 0.134 0.225 0.138 0.226 0.004 0.005 0.107 0.4 0.624 0.563 0.009 0.585

r 0.232 0.131 0.235 0.134 0.232 0.134 0.430 0.228 0.252 0.121 0.0779 -0.252 -0.396 -0.339

p-value 0.139 0.285 0.134 0.277 0.138 0.277 0.004 0.061 0.107 0.326 0.624 0.038 0.009 0.005

r -0.721 -0.467 -0.716 -0.455 -0.721 -0.456 -0.473 -0.313 -0.0320 0.0508 -0.187 -0.274 -0.0183 -0.258

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 0.009 0.841 0.681 0.237 0.024 0.908 0.034

r -0.693 -0.484 -0.712 -0.474 -0.712 -0.475 -0.356 -0.281 -0.0561 0.0802 0.00527 -0.220 -0.00138 -0.191

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.021 0.02 0.724 0.516 0.974 0.071 0.993 0.119

r -0.632 -0.552 -0.633 -0.546 -0.639 -0.546 -0.561 -0.438 -0.199 -0.0833 -0.0578 -0.106 0.0762 0.0120

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.206 0.5 0.716 0.388 0.632 0.923

r -0.667 -0.555 -0.674 -0.548 -0.676 -0.548 -0.590 -0.476 -0.252 -0.0943 -0.0826 -0.172 0.220 -0.0859

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.107 0.444 0.603 0.162 0.162 0.486

r -0.544 -0.319 -0.520 -0.308 -0.528 -0.308 -0.369 -0.328 -0.0925 -0.0566 -0.0996 -0.167 0.0340 -0.0560

p-value <0.001 0.008 <0.001 0.011 <0.001 0.011 0.016 0.006 0.56 0.646 0.53 0.174 0.831 0.65

r -0.503 -0.339 -0.505 -0.329 -0.509 -0.330 -0.213 -0.242 -0.0673 0.0840 -0.0827 -0.205 -0.140 -0.134

p-value 0.001 0.005 0.001 0.006 0.001 0.006 0.175 0.047 0.672 0.496 0.602 0.093 0.378 0.276

r -0.367 -0.302 -0.379 -0.309 -0.376 -0.308 -0.423 -0.160 -0.321 -0.172 -0.132 0.128 0.0524 0.369

p-value 0.017 0.012 0.013 0.01 0.014 0.011 0.005 0.192 0.038 0.162 0.406 0.3 0.742 0.002

r -0.310 -0.186 -0.320 -0.197 -0.312 -0.196 -0.308 -0.0964 -0.154 -0.0456 -0.0617 0.0713 -0.0590 0.261

p-value 0.046 0.128 0.039 0.108 0.044 0.108 0.047 0.434 0.33 0.712 0.698 0.563 0.711 0.032

r 0.394 0.359 0.382 0.355 0.389 0.355 0.386 0.281 0.159 0.0747 0.0933 0.0560 -0.0395 -0.0425

p-value 0.01 0.003 0.013 0.003 0.011 0.003 0.012 0.02 0.316 0.545 0.557 0.65 0.804 0.731

r 0.430 0.392 0.422 0.386 0.428 0.385 0.477 0.342 0.283 0.0805 0.153 0.165 -0.122 0.0456

p-value 0.005 0.001 0.005 0.001 0.005 0.001 0.001 0.004 0.069 0.514 0.333 0.178 0.441 0.712

r 0.196 0.266 0.184 0.271 0.181 0.270 0.261 0.347 -0.121 0.163 0.0868 0.186 -0.183 -0.0765

p-value 0.213 0.028 0.243 0.026 0.251 0.026 0.095 0.004 0.446 0.185 0.585 0.129 0.247 0.535

r -0.0399 -0.110 -0.0357 -0.106 -0.0361 -0.105 -0.120 -0.152 -0.136 -0.0412 0.285 0.0293 0.352 -0.156

p-value 0.802 0.372 0.822 0.391 0.821 0.395 0.45 0.217 0.392 0.738 0.067 0.812 0.022 0.204

r -0.521 -0.291 -0.499 -0.280 -0.508 -0.280 -0.371 -0.307 -0.0859 -0.0324 -0.0993 -0.171 0.0149 -0.0856

p-value <0.001 0.016 0.001 0.021 0.001 0.021 0.016 0.011 0.588 0.793 0.532 0.164 0.925 0.488

r -0.476 -0.335 -0.475 -0.326 -0.481 -0.327 -0.196 -0.164 -0.0196 0.108 -0.139 -0.298 -0.170 -0.235

p-value 0.001 0.005 0.001 0.007 0.001 0.007 0.214 0.181 0.902 0.382 0.38 0.013 0.283 0.054

                p-value < 0.05

                r < -0.6 or r >0.6

Note: Nutrient concentrations at the laboratory reporting limit (LRL) were replaced with values at the LRL.

Hess Family Richness (# 
Taxa)

Hess Density % 
Ephemeroptera

Hess Biomass % 
Ephemeroptera

Hess LPL Richness (# Taxa)

Variable

Orthophosphate (mg/L)

Hess BIC Density (# ind./m²)

Hess BIC Biomass (g/m²)

Nitrate (mg/L) Nitrite (mg/L)

Statistic

Total Nitrogen (mg/L) Inorganic Nitrogen (mg/L) Ammonia (mg/L) Total Phosphorus (mg/L)

Hess Density % EPT

Hess Biomass % EPT

Hess Biomass % Filterers

Hess Density Autotrophic to 
Heterotrophic Index

Hess Biomass Autotrophic to 
Heterotrophic Index

Hess Biomass % Scrapers-
Grazers

Hess Density % Shredders

Hess Biomass % Shredders

Hess Density % Collector-
Gatherers

Hess Biomass % Collector-
Gatherers

Hess Density % Filterers

Hess Density % Scrapers-
Grazers



Table C.6: Sample Sizes for Spearman Rank Correlations Presented in Tables 4.3 and C.5

Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent
Growing 
Season

Concurrent

Hess BIC Density (# ind./m²) n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess BIC Biomass (g/m²) n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess LPL Richness (# Taxa) n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Family Richness (# Taxa) n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Density % Ephemeroptera n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Biomass % Ephemeroptera n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Density % EPT n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Biomass % EPT n 42 68 42 68 42 68 42 68 42 68 42 68 42 68
Hess Density % Scrapers-

Grazers
n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Biomass % Scrapers-
Grazers

n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Density % Shredders n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Biomass % Shredders n 42 68 42 68 42 68 42 68 42 68 42 68 42 68
Hess Density % Collector-

Gatherers
n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Biomass % Collector-
Gatherers

n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Density % Filterers n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Biomass % Filterers n 42 68 42 68 42 68 42 68 42 68 42 68 42 68
Hess Density Autotrophic to 

Heterotrophic Index
n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Hess Biomass Autotrophic to 
Heterotrophic Index

n 42 68 42 68 42 68 42 68 42 68 42 68 42 68

Notes: EPT = Ephemeroptera, Plecoptera, Trichoptera; mg = milligrams; L = litre; g = grams; m = meters; % = percent.

Ammonia (mg/L) Total Phosphorus (mg/L) Orthophosphate (mg/L)

Variable Statistic

Total Nitrogen (mg/L) Inorganic Nitrogen (mg/L) Nitrate (mg/L) Nitrite (mg/L)



Variable n Mean SD Median 2.5th 

Percentile
97.5th 

Percentile

Ash Free Dry Mass (g/m2) 101 7.9 11 4.2 0.50 45
Chlorophyll-a (mg/m²) 103 10 19 2.8 0.076 66

Table C.7: Normal Range Summary Statistics for Periphyton AFDM and 
Chlorophyll-a from 37 Reference Areas, 2012 to 2015



Table C.8: Proposed and Adopted Canadian Nutrient Guidelines (updated from CCME 2016)

TP TN Periphyton
(mg/L) (mg/L) (mg Chl-a/m2)

Aquatic Life - Major Rivers 
(Interim)

-

Aquatic Life - Other Water 
Bodies

-

Alberta - Montane - 0.002b 0.100b 26

Alberta - Lower Foothills - 0.003b 0.105b 45

Alberta - Dry Mixed 
Wood

- 0.004b 0.074b 12

Alberta - Prairies Aquatic Life 0.087 0.94 - Chambers et al. 2008 Average of three percentile approachesa

Alberta - Bow River Aquatic Life 0.018 - <150 Sosiak 2002
Multiple regression analysis of measured 
nutrients and biomass

British Columbia Aesthetics and Recreation - - 50 Nordin 1985, 2001
British Columbia Undesirable changes - - 100 Nordin 1985, 2001
British Columbia - 
Vancouver Island

Aquatic Life
0.005 (avg.), 
0.010 (max.)

- - Nordin 2014
Literature review, percentile and background 
+50% approach

Manitoba

"To prevent the nuisance 
growth and reproduction of 
aquatic rooted, attached 
and floating plants, fungi, or 
bacteria, or to otherwise 
render the water unsuitable 
for other beneficial uses."

0.025 / 0.05d - -
Manitoba Water 
Stewardship 2011

Listed under narrative guidelines but no 
methods mentioned with respect to 
development of guidelines

Manitoba (Prairies and 
Boreal Plain transition)

Aquatic Life 0.101 0.41 - Chambers et al. 2008 Average of three percentile approachesa

New Brunswick Aquatic Life 0.012 1.05 - Chambers et al. 2008 Average of three percentile approachesa

Ontario 0.03 - -
Ontario MOEE 1994 - 
50% of limiting value for 
algae/periphyton

One half of the concentration (60 ug/L) below 
which growth of aquatic plants is controlled. 
Based on empirical production data for 
medium sized S. Ont rivers. Headwaters 
observed below 30 ug/L do not support 
problem species

Ontario - Mixed wood 
Plains

Aquatic Life 0.024 1.07 - Chambers et al. 2008 Average of three percentile approachesa

Aquatic Life Site-specific - - Van Den Heuvel 2009

Mean of “background” concentrations 
(assumed to be mainly groundwater-fed) + 2 
Standard Deviations, with outliers removed 
that represent high flow and turbidity

Aquatic Life in Downstream 
estuary

- Site-specific - Bugden et al. 2013
Based on loadings required to meet oxygen 
target in estuary

Aquatic Life 0.024 1.15 - Chambers et al. 2008 Average of three percentile approachesa

Québec
Aquatic Life & Recreation 
(for streams)

0.03 - -

Ministère du 
Développement durable, 
de l'Environnement et 
des Parcs, 2009

Adoption of Ontario guideline

Québec (Chaudière-
Appalaches)

Aquatic Life 0.024 1.28 - Chambers et al. 2008 Average of three percentile approachesa

CCME
Aquatic Life (for streams 
entering lakes)

baseline + 
50%, Stay in 

trigger rangec
- - CCME 2004 -

a 25th percentile of all data, 80th percentile of reference data, Background +50%.
b P as TDP, N as nitrate + nitrite.
c trigger ranges (mg/L): ultra-oligotrophic (<0.004), oligotrophic (0.004-0.01), mesotrophic (0.01-0.02), meso-eutrophic (0.02-0.035), eutrophic (0.035-0.100), hyper-eutrophic (>0.100).
d 0.025 where tributaries enter waterbodies - 0.05 in streams elsewhere.

Notes: - = no criteria available; TP = Total Phosphorus, TN = Total Nitrates; mg = milligrams; L = litre; Chl-a = Chlorophyll-a; m = meter; ug = microgram.

Literature values, experience of B.C. 
Biologists

Prince Edward Island

MethodsReferenceUseRegion

Chambers and Guy 2004
Empirical measurements to determine 
limiting nutrients and multiple regression 
models to explain abundance of Chl-a

For major rivers, nitrogen (total) 
and phosphorus concentrations 
should be maintained so as to 
prevent detrimental changes to 
algal and aquatic plant 
communities, aquatic 
biodiversity, oxygen levels, and 
recreational quality. Where 
priorities warrant, develop site-
specific nutrient objectives and 
management plans

Alberta For surface waters not covered 
by specific guidelines, nitrogen 
(total) and phosphorus 
concentrations should be 
maintained so as to prevent 
detrimental changes to algal 
and aquatic plant communities, 
aquatic biodiversity, oxygen 
levels, and recreational quality. 
Where priorities warrant, 
develop site-specific nutrient 
objectives and management 
plans

Alberta Government 
2018

Unknown



Table C.9: Nutrient Guidelines Developed for U.S. States Sharing a Border with Canada (updated from CCME 2016)

State/Agency TP (mg/L) TN (mg/L) Chl a (water column ug/L) Reference Notes

Class AA = 0.018 Class AA = 3.5 / 5.0
Class A = 0.018 Class A = 3.5 / 5.0 
Class B = 0.030 Class B = 8 
Class C= 0.033 Class C= 8
North = 0.055 North = <10
Central = 0.1 Central = <20
South = 0.15 South = <40
0.025 0.275 Northern Rockies
0.025 0.35 Canadian Rockies
0.025 0.275 Idaho Batholith
0.03 0.3 Middle Rockies
0.105 0.25 Absaroka- Gallatin Volcanic Mountains
0.11 1.3 Northwest glaciated Plains
0.08 0.56 Uplands / Foothills
0.15 1.3 Northwest Great Plains and Wyoming Basin

0.075 - - Wadeable streams
0.1 - - Non-wadeable streams
0.01 - - Seasonal average, stratified by ecoregion

Notes: - = no guidelines available; TP = total phosphorus; TN = total nitrates; Chl a = chlorophyll α; DO = dissolved oxygen; BOD5 = biological oxygen demand; ug/L = 
micrograms per litre

Wisconsin

Varies across water body classes and use 
(recreation vs. aesthetics)

Laidlaw 2010--0.01 to 0.044Vermont

Laidlaw 2010

- Suplee et al. 2008Montana

Current/proposed (growing season)
Smith and Tran 
2010

--0.065 / 0.030New York

-Maine
Maine Department 
of Environmental 
Protection 2012

Draft - comprehensive and complex criteria
Class refers to statutory goals assigned to a 
waterbody as established in Maine's Water 
Classification Program.

-Minnesota Heiskary et al. 2010
Based on multiple lines of evidence and many 
empirical data. Other criteria developed for DO 
flux and BOD5



Table C.10: U.S. EPA Nutrient Criteria for EPA Nutrient Regions (Aggregate Level III Ecoregions; from CCME 2016)

Ecoregion # TP (mg/L) TN (mg/L) Chl a (ug/L) Turbidity NTU

Willamette and Central Valleys 1 0.047 0.31 1.8 4.25

Western Forested Mountains 2 0.01 0.12 1.08 1.3

Xeric West 3 0.022 0.38 1.78 2.34

Great Plains Grass and Shrubland 4 0.023 0.56 2.4 4.21

South Central Cultivated Great Plains 5 0.067 0.88 3 7.83

Corn Belt and Northern Great Plains 6 0.076 2.18 2.7 6.36

Glaciated Dairy Region 7 0.033 0.54 1.5 1.7

Glaciated Upper Midwest and Northeast 8 0.01 0.38 0.63 1.3

Southeastern temperate forested Plains and Hills 9 0.037 0.69 0.93 5.7

Texas Louisiana Coastal and Mississippi Alluvial Plains 10 0.128a 0.76 2.1 17.5

Central and Eastern Forest Uplands 11 0.01 0.31 1.61 2.3

Southern Coastal Plain 12 0.04 0.9 0.4 1.9

Southern Florida Coastal Plain 13 - - - -

Eastern Coastal Plain 14 0.031 0.71 3.75 3.04

a Noted as abnormally high.

Notes: - = no criteria available; TP = total phosphorus; TN = total nitrates; Chl a = chlorophyll-α; ug/L = micrograms per litre; NTU = Nephelometric 
Turbidity Units.



Variable Statistic
 Ash Free Dry 

Mass (g)
 Chlorophyll-a 

(g/m²)
K&S Abundance 
(# individuals)

K&S LPL 
Richness       
(# Taxa)

K&S Family 
Richness        (# 

Taxa)

K&S % 
Ephemeroptera

r - 0.758 0.411 0.0501 0.0223 -0.380
p-value - <0.001 <0.001 0.577 0.804 <0.001

r 0.758 - 0.319 0.0745 0.0788 -0.358
p-value <0.001 - <0.001 0.413 0.386 <0.001

                p-value < 0.05
                r < -0.6 or r >0.6

Notes: K&S = kick and sweep, LPL = lowest practical level, g = grams, m = meters, % = percent.

Ash Free Dry Mass 
(g/m2)

Chlorophyll-a 
(mg/m²)

Table C.11: Spearman Rank Correlations Between Kick and Sweep Benthic Invertebrate Endpoints and Periphyton AFDM 
and Chlorophyll-a

Page 1 of 2



Variable Statistic K&S % EPT
K&S % Scrapers-

Grazers
K&S % Shredders

K&S % Collector-
Gatherers

K&S % Filterers
K&S Autotrophic 
to Heterotrophic 

Index

r -0.443 -0.225 -0.228 0.312 0.284 -0.240
p-value <0.001 0.011 0.01 <0.001 0.001 0.007

r -0.406 -0.104 -0.232 0.245 0.267 -0.141
p-value <0.001 0.254 0.01 0.006 0.003 0.121

                p-value < 0.05
                r < -0.6 or r >0.6

Notes: K&S = kick and sweep, LPL = lowest practical level, g = grams, m = meters, % = percent.

Ash Free Dry 
Mass (g/m2)
Chlorophyll-a 

(mg/m²)

Table C.11: Spearman Rank Correlations Between Kick and Sweep Benthic Invertebrate Endpoints and Periphyton AFDM 
and Chlorophyll-a

Page 2 of 2



Table C.12: Spearman Rank Correlations Between Kick and Sweep Benthic Invertebrate Endpoints and Visual (CABIN) Periphyton Scores   

Variable Statistic
K&S Abundance 

(# individuals)

K&S LPL 
Richness 
(# Taxa)

K&S Family 
Richness 
(# Taxa)

K&S % 
Ephemeroptera

K&S % EPT
K&S % Scrapers-

Grazers
K&S % 

Shredders
K&S % Collector-

Gatherers
K&S % 

Filterers
K&S Autotrophic to 
Heterotrophic Index

r 0.462 0.113 0.0770 -0.205 -0.198 -0.155 0.0397 0.149 -0.0784 -0.175

p-value <0.001 0.152 0.329 0.009 0.011 0.048 0.614 0.058 0.32 0.025

                P-Value < 0.05

                r < -0.6 or r >0.6

 Periphyton Score



Table C.13:  Spearman Rank Correlations Between Kick and Sweep versus Hess Benthic Invertebrate Endpoints

Variable Statistic
 Periphyton 

Score
Hess BIC Density 

(# ind./m²)
Hess BIC Biomass 

(g/m²)
K&S BIC Abundance (# 

individuals)
Hess LPL Richness 

(# Taxa)
K&S LPL Richness 

(# Taxa)
Hess Family Richness 

(# Taxa)
K&S Family Richness 

(# Taxa)
Hess Density % 
Ephemeroptera

Hess Biomass % 
Ephemeroptera

r 0.169 1.00 0.805 0.774 0.0599 0.0524 0.404 -0.0982 -0.0586 -0.0864

p-value 0.531 - <0.001 <0.001 0.617 0.715 <0.001 0.493 0.625 0.471

r 0.208 0.805 1.00 0.721 -0.182 -0.00349 0.503 -0.209 0.288 0.238

p-value 0.439 <0.001 - <0.001 0.126 0.981 <0.001 0.14 0.014 0.044

r 0.0320 0.0599 -0.182 0.0942 1.00 0.450 0.515 0.496 -0.276 -0.286

p-value 0.906 0.617 0.126 0.511 - 0.001 <0.001 <0.001 0.019 0.015

r 0.0320 0.404 0.503 0.0942 0.515 0.450 1.00 0.496 0.401 0.395

p-value 0.906 <0.001 <0.001 0.511 <0.001 0.001 - <0.001 <0.001 0.001

r -0.565 -0.0586 0.288 -0.437 -0.276 -0.129 0.401 -0.0603 1.00 0.927

p-value 0.023 0.625 0.014 0.001 0.019 0.368 <0.001 0.674 - <0.001

r -0.354 -0.0864 0.238 -0.486 -0.286 -0.197 0.395 -0.116 0.927 1.00

p-value 0.178 0.471 0.044 <0.001 0.015 0.166 0.001 0.419 <0.001 -

r -0.154 -0.297 0.0492 -0.277 -0.153 -0.167 0.260 -0.0420 0.759 0.725

p-value 0.568 0.011 0.681 0.049 0.201 0.241 0.028 0.77 <0.001 <0.001

r -0.256 -0.174 0.200 -0.336 -0.237 -0.225 0.251 -0.0908 0.780 0.750

p-value 0.339 0.144 0.091 0.016 0.045 0.112 0.033 0.526 <0.001 <0.001

r -0.565 0.0285 0.299 -0.239 -0.196 -0.123 0.434 0.0625 0.814 0.787

p-value 0.023 0.812 0.011 0.091 0.098 0.391 <0.001 0.663 <0.001 <0.001

r -0.391 -0.0703 0.204 -0.474 -0.202 -0.230 0.394 -0.0721 0.824 0.878

p-value 0.135 0.557 0.086 <0.001 0.088 0.105 0.001 0.615 <0.001 <0.001

r 0.199 -0.471 -0.448 -0.0910 0.243 0.0827 -0.179 0.130 -0.129 -0.0923

p-value 0.461 <0.001 <0.001 0.525 0.039 0.564 0.132 0.363 0.281 0.44

r 0.0443 -0.201 -0.294 0.0313 0.272 0.182 0.0102 0.146 -0.124 -0.0398

p-value 0.871 0.09 0.012 0.827 0.021 0.201 0.932 0.305 0.301 0.74

r 0.233 0.217 -0.0640 0.182 0.0359 0.0832 -0.320 -0.157 -0.596 -0.584

p-value 0.385 0.067 0.593 0.201 0.764 0.562 0.006 0.272 <0.001 <0.001

r 0.272 0.126 -0.233 0.206 0.126 0.138 -0.342 -0.0689 -0.688 -0.654

p-value 0.307 0.293 0.049 0.148 0.292 0.333 0.003 0.631 <0.001 <0.001

r 0.218 0.111 0.0578 -0.172 0.279 0.423 0.272 0.405 -0.153 -0.0828

p-value 0.417 0.355 0.63 0.227 0.018 0.002 0.021 0.003 0.201 0.489

r 0.0131 0.554 0.687 0.304 -0.122 0.184 0.362 -0.0887 0.252 0.192

p-value 0.962 <0.001 <0.001 0.03 0.306 0.197 0.002 0.536 0.033 0.106

r -0.524 0.0187 0.288 -0.240 -0.209 -0.141 0.427 0.0905 0.816 0.785

p-value 0.037 0.876 0.014 0.09 0.078 0.324 <0.001 0.528 <0.001 <0.001

r -0.394 -0.142 0.145 -0.497 -0.177 -0.223 0.418 -0.00299 0.851 0.877
p-value 0.131 0.235 0.223 <0.001 0.136 0.116 <0.001 0.983 <0.001 <0.001

                p-value < 0.05

                r < -0.6 or r >0.6

Hess Biomass % 
Ephemeroptera

Hess BIC Density (# ind./m²)

Hess BIC Biomass (g/m²)

Hess LPL Richness (# Taxa)

Hess Family Richness (# 
Taxa)

Hess Density % 
Ephemeroptera

Hess Biomass Autotrophic to 
Heterotrophic Index

Hess Density % EPT

Hess Biomass % EPT

Hess Density % Scrapers-
Grazers

Hess Biomass % Scrapers-
Grazers

Hess Density % Shredders

Hess Biomass % Shredders

Hess Density % Collector-
Gatherers

Hess Biomass % Collector-
Gatherers

Hess Density % Filterers

Hess Biomass % Filterers

Hess Density Autotrophic to 
Heterotrophic Index
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Table C.13:  Spearman Rank Correlations Between Kick and Sweep versus Hess Benthic Invertebrate Endpoints

Variable Statistic
K&S % 

Ephemeroptera
Hess Density 

% EPT
Hess Biomass % 

EPT
K&S % EPT

Hess Density % 
Scrapers-Grazers

Hess Biomass % 
Scrapers-Grazers

K&S % Scrapers-
Grazers

Hess Density % 
Shredders

Hess Biomass % 
Shredders

K&S % Shredders
Hess Density % 

Collector-Gatherers

r -0.459 -0.297 -0.174 -0.498 0.0285 -0.0703 -0.287 -0.471 -0.201 -0.215 0.217

p-value 0.001 0.011 0.144 <0.001 0.812 0.557 0.041 <0.001 0.09 0.13 0.067

r -0.416 0.0492 0.200 -0.347 0.299 0.204 -0.176 -0.448 -0.294 -0.130 -0.0640

p-value 0.002 0.681 0.091 0.013 0.011 0.086 0.217 <0.001 0.012 0.362 0.593

r -0.0719 -0.153 -0.237 -0.0335 -0.196 -0.202 0.0388 0.243 0.272 0.290 0.0359

p-value 0.616 0.201 0.045 0.816 0.098 0.088 0.787 0.039 0.021 0.039 0.764

r -0.0719 0.260 0.251 -0.0335 0.434 0.394 0.0388 -0.179 0.0102 0.290 -0.320

p-value 0.616 0.028 0.033 0.816 <0.001 0.001 0.787 0.132 0.932 0.039 0.006

r 0.903 0.759 0.780 0.601 0.814 0.824 0.644 -0.129 -0.124 0.216 -0.596

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.281 0.301 0.127 <0.001

r 0.817 0.725 0.750 0.573 0.787 0.878 0.617 -0.0923 -0.0398 0.298 -0.584

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.44 0.74 0.034 <0.001

r 0.688 1.00 0.843 0.870 0.745 0.721 0.593 0.273 0.197 0.450 -0.874

p-value <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 0.02 0.097 0.001 <0.001

r 0.663 0.843 1.00 0.709 0.662 0.660 0.540 0.0307 -0.0674 0.228 -0.693

p-value <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 0.798 0.574 0.108 <0.001

r 0.719 0.745 0.662 0.646 1.00 0.887 0.835 0.0114 0.0781 0.494 -0.777

p-value <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 0.924 0.515 <0.001 <0.001

r 0.674 0.721 0.660 0.556 0.887 1.00 0.659 -0.0314 0.0584 0.362 -0.695

p-value <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 0.793 0.626 0.009 <0.001

r 0.316 0.273 0.0307 0.566 0.0114 -0.0314 0.554 1.00 0.736 0.855 -0.406

p-value 0.024 0.02 0.798 <0.001 0.924 0.793 <0.001 - <0.001 <0.001 <0.001

r 0.244 0.197 -0.0674 0.382 0.0781 0.0584 0.453 0.736 1.00 0.686 -0.382

p-value 0.085 0.097 0.574 0.006 0.515 0.626 0.001 <0.001 - <0.001 0.001

r -0.506 -0.874 -0.693 -0.748 -0.777 -0.695 -0.708 -0.406 -0.382 -0.641 1.00

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 -

r -0.521 -0.842 -0.814 -0.712 -0.771 -0.729 -0.696 -0.239 -0.241 -0.513 0.920

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.044 0.041 <0.001 <0.001

r -0.245 -0.178 -0.173 -0.190 -0.127 -0.0599 -0.183 -0.0288 0.0403 0.0814 0.0926

p-value 0.083 0.136 0.145 0.182 0.287 0.617 0.199 0.81 0.737 0.57 0.439

r -0.101 0.0209 0.218 -0.121 0.0847 0.0260 -0.147 -0.402 -0.323 -0.230 0.0699

p-value 0.482 0.862 0.066 0.399 0.479 0.828 0.303 <0.001 0.006 0.105 0.56

r 0.699 0.768 0.687 0.661 0.988 0.887 0.784 -0.0223 0.0597 0.441 -0.795

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.852 0.619 0.001 <0.001

r 0.677 0.761 0.717 0.579 0.875 0.957 0.584 -0.0527 -0.00275 0.266 -0.721
p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.66 0.982 0.059 <0.001

                p-value < 0.05

                r < -0.6 or r >0.6

Hess BIC Density (# ind./m²)

Hess BIC Biomass (g/m²)

Hess LPL Richness (# Taxa)

Hess Family Richness (# 
Taxa)

Hess Density % 
Ephemeroptera

Hess Biomass % 
Ephemeroptera

Hess Density % EPT

Hess Biomass % EPT

Hess Density % Scrapers-
Grazers

Hess Biomass % Scrapers-
Grazers

Hess Density % Shredders

Hess Biomass % Shredders

Hess Density % Collector-
Gatherers

Hess Biomass % Collector-
Gatherers

Hess Density % Filterers

Hess Biomass % Filterers

Hess Density Autotrophic to 
Heterotrophic Index

Hess Biomass Autotrophic to 
Heterotrophic Index
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Table C.13:  Spearman Rank Correlations Between Kick and Sweep versus Hess Benthic Invertebrate Endpoints

Variable Statistic
Hess Biomass % 

Collector-Gatherers
K&S % Collector-

Gatherers
Hess Density % 

Filterers
Hess Biomass % Filterers K&S % Filterers

Hess Density Autotrophic to 
Heterotrophic Index

Hess Biomass Autotrophic to 
Heterotrophic Index

K&S Autotrophic to 
Heterotrophic Index

r 0.126 0.197 0.111 0.554 0.134 0.0187 -0.142 -0.331

p-value 0.293 0.166 0.355 <0.001 0.348 0.876 0.235 0.018

r -0.233 0.141 0.0578 0.687 0.236 0.288 0.145 -0.245

p-value 0.049 0.324 0.63 <0.001 0.096 0.014 0.223 0.083

r 0.126 -0.236 0.279 -0.122 0.260 -0.209 -0.177 0.0185

p-value 0.292 0.095 0.018 0.306 0.066 0.078 0.136 0.897

r -0.342 -0.236 0.272 0.362 0.260 0.427 0.418 0.0185

p-value 0.003 0.095 0.021 0.002 0.066 <0.001 <0.001 0.897

r -0.688 -0.225 -0.153 0.252 -0.104 0.816 0.851 0.630

p-value <0.001 0.112 0.201 0.033 0.466 <0.001 <0.001 <0.001

r -0.654 -0.274 -0.0828 0.192 -0.215 0.785 0.877 0.605

p-value <0.001 0.052 0.489 0.106 0.13 <0.001 <0.001 <0.001

r -0.842 -0.553 -0.178 0.0209 -0.174 0.768 0.761 0.599

p-value <0.001 <0.001 0.136 0.862 0.223 <0.001 <0.001 <0.001

r -0.814 -0.288 -0.173 0.218 -0.113 0.687 0.717 0.508

p-value <0.001 0.04 0.145 0.066 0.428 <0.001 <0.001 <0.001

r -0.771 -0.626 -0.127 0.0847 -0.141 0.988 0.875 0.823

p-value <0.001 <0.001 0.287 0.479 0.324 <0.001 <0.001 <0.001

r -0.729 -0.460 -0.0599 0.0260 -0.140 0.887 0.957 0.665

p-value <0.001 0.001 0.617 0.828 0.328 <0.001 <0.001 <0.001

r -0.239 -0.684 -0.0288 -0.402 0.0197 -0.0223 -0.0527 0.536

p-value 0.044 <0.001 0.81 <0.001 0.891 0.852 0.66 <0.001

r -0.241 -0.626 0.0403 -0.323 -0.127 0.0597 -0.00275 0.479

p-value 0.041 <0.001 0.737 0.006 0.373 0.619 0.982 <0.001

r 0.920 0.816 0.0926 0.0699 0.133 -0.795 -0.721 -0.735

p-value <0.001 <0.001 0.439 0.56 0.352 <0.001 <0.001 <0.001

r 1.00 0.688 0.0607 -0.116 0.0253 -0.794 -0.761 -0.709

p-value - <0.001 0.612 0.33 0.86 <0.001 <0.001 <0.001

r 0.0607 0.0767 1.00 0.449 0.719 -0.136 -0.0812 -0.195

p-value 0.612 0.592 - <0.001 <0.001 0.254 0.498 0.171

r -0.116 0.332 0.449 1.00 0.492 0.0702 0.0107 -0.223

p-value 0.33 0.017 <0.001 - <0.001 0.558 0.929 0.116

r -0.794 -0.638 -0.136 0.0702 -0.155 1.00 0.895 0.794

p-value <0.001 <0.001 0.254 0.558 0.278 - <0.001 <0.001

r -0.761 -0.439 -0.0812 0.0107 -0.138 0.895 1.00 0.616
p-value <0.001 0.001 0.498 0.929 0.333 <0.001 - <0.001

                p-value < 0.05

                r < -0.6 or r >0.6

Hess BIC Density (# ind./m²)

Hess BIC Biomass (g/m²)

Hess LPL Richness (# Taxa)

Hess Family Richness (# 
Taxa)

Hess Density % 
Ephemeroptera

Hess Biomass % 
Ephemeroptera

Hess Density % EPT

Hess Biomass % EPT

Hess Density % Scrapers-
Grazers

Hess Biomass % Scrapers-
Grazers

Hess Density % Shredders

Hess Biomass % Shredders

Hess Density % Collector-
Gatherers

Hess Biomass % Collector-
Gatherers

Hess Density % Filterers

Hess Biomass % Filterers

Hess Density Autotrophic to 
Heterotrophic Index

Hess Biomass Autotrophic to 
Heterotrophic Index
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Golder Associates Ltd. (Golder) is pleased to provide Teck Coal Limited (Teck) with the following memorandum 
reporting on tasks to reduce uncertainties in Adaptive Management Plan (AMP) Management Question 2 
(MQ2: Will the aquatic ecosystem be protected by meeting the long-term site performance objectives?). This 
memorandum describes analyses undertaken for Task 4: Bioaccumulation Model Validation and Refinement, as 
described in the MQ2 study plan (Golder 2019). Specifically, this memorandum describes updates to the selenium 
bioaccumulation models for lotic and lentic aquatic environments that were developed for the Elk Valley Water 
Quality Plan (EVWQP) and Teck’s Regional Aquatic Effects Monitoring Program (RAEMP).  
The focus of this memorandum is on updating statistical bioaccumulation models to calculate expected tissue 
selenium concentrations in biota. These expected concentrations will be used for comparison to monitoring data 
collected under the RAEMP and local monitoring programs in lotic and lentic areas. The updated models 
presented herein will thereby support reducing uncertainties in AMP Management Question 5 (Does monitoring 
indicate that mine-related changes in aquatic ecosystem conditions are consistent with expectations?). 
1.0 INTRODUCTION 
Bioaccumulation models are used to help understand how changes to concentrations and/or speciation of 
selenium in water will affect concentrations in biota, and these models thereby support the assessment and 
management of potential effects of selenium to aquatic life. Teck currently applies two selenium bioaccumulation 
modelling approaches: 1) the statistical bioaccumulation models developed for the EVWQP (Teck 2014) and 
RAEMP (Orr et al. 2012); and 2) the speciation bioaccumulation tool developed more recently to account for the 
influence of changes in selenium speciation, such as have been observed downstream of Teck’s Active Water 
Treatment Facility (AWTF) on Line Creek (Golder 2018a). A third approach of mechanistic biokinetic modelling is 
currently under development to help understand the effect of time-varying selenium exposures (Windward 2019).  
This memorandum reports on updates to the statistical bioaccumulation models used to evaluate monitoring data 
under the RAEMP and local monitoring programs. These updates involved recalculating equations for lotic and 
lentic models and identifying provisional criteria for classifying sites in terms of whether they are likely to exhibit 
lentic-type bioaccumulation (Sections 2.1 and 2.2 of the Golder 2020a study design). Updates to the speciation 
bioaccumulation tool, or ‘b-tool’ (Section 2.3 of the Golder 2020a study design) will be reported under separate 
cover. Biokinetic model development will continue under a separate study design specific to that program and is 
not discussed herein.  
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Teck periodically updates the selenium bioaccumulation models as specified in Permit 107517, issued by BC 
Ministry of Environment and Climate Change Strategy (ENV) under the provisions of the Environmental 
Management Act on 19 November 2015 and most recently amended 25 August 2018. Section 10.6 of Permit 
107517 states: 

The RAEMP <Regional Aquatic Effects Monitoring Program> report for the first approved cycle under the 
ABMP <Area-based Management Plan> must be submitted to the Director by September 30, 2017 and by 
November 30 of the final year of each subsequent three year monitoring cycle. […] Each report will, on a 
three year cycle, verify and calibrate the selenium bioaccumulation model using the most recent three years 
of water quality, aquatic effects and other data from any special studies undertaken. 

The focus of the analysis presented herein is on evaluating and updating model equations that describe the initial 
uptake of selenium from water. The initial uptake step is the largest step in the selenium bioaccumulation process, 
typically representing an increment in concentrations from micrograms per litre (µg/L) in water to milligrams per 
kilogram dry weight (mg/kg dw) in biota. The initial uptake step is also the most variable step, with concentration 
ratios between periphyton and water in Elk Valley monitoring data ranging over several orders of magnitude 
(Golder 2018a). Following the approach taken for the EVWQP (discussed further below), this analysis models 
bioaccumulation of selenium into periphyton combined with trophic transfer from periphyton to benthic 
invertebrates in a single equation. The benefit of this approach, in addition to avoiding various sources of 
uncertainty that affect periphyton tissue analysis, is that the models can incorporate the large dataset of benthic 
invertebrate selenium data collected by Teck under a wide range of conditions over more than a decade of 
monitoring. 
The remainder of this memorandum presents evaluation and updates to the lotic (Section 2.0) and lentic 
(Section 3.0) bioaccumulation models. Each section contains details regarding newly available data, statistical 
analysis, evaluation of candidate models, a final selected model, and residual uncertainty. Development of criteria 
for inclusion in the lentic model is also presented in Section 3.0. 
2.0 LOTIC MODEL UPDATES 
2.1 Overview of 2014 EVWQP Model 
A selenium bioaccumulation model was derived for the EVWQP (Teck 2014) to characterize the prevailing 
patterns of selenium bioaccumulation in most aquatic habitats of the Elk Valley. Previous analyses conducted for 
the RAEMP identified distinct patterns of bioaccumulation in lotic and lentic study areas (Orr et al. 2012). 
However, the spatial distribution of these different patterns in the Elk Valley had not been well characterized at 
that time. A field study was therefore conducted in 2013 to characterize how bioaccumulation varied across sites 
with a range of lentic habitat characteristics and to delineate the prevalence of areas with lentic-type 
bioaccumulation in the Elk Valley (Appendix A to Annex E of Teck 2014). Only three of 70 lentic study areas were 
identified in this field study as exhibiting enhanced bioaccumulation distinct from that observed in lotic areas. Most 
of the apparently lentic areas studied, although possessing some degree of visible lentic characteristics (e.g., fine 
sediments, slow flow, and/or aquatic vegetation, per Buffagni et al. 2010), exhibited selenium bioaccumulation 
within the range observed in lotic areas. These areas were provisionally classified as “semi-lentic” and were 
included in EVWQP model development. The distinct lentic data were excluded from model development, and the 
EVWQP model was thus derived to characterize bioaccumulation under the lotic and semi-lentic conditions that 
predominate in the Elk Valley. Bioaccumulation in the distinct lentic areas (Clode Settling Pond, Goddard Marsh, 
and Fording Oxbow) was modelled in the EVWQP using the Orr et al. (2012) model (Section 1.1.2). 
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The underlying theory, modelling framework, dataset, statistical derivation, supporting analyses, and evaluation of 
the EVWQP model are described in detail in Annex E of the EVWQP (Teck 2014). A summary is provided here for 
convenience. In brief, the EVWQP model was derived to describe the bioaccumulation of aqueous selenium by 
periphyton and subsequent trophic transfer to benthic invertebrates, fish, and aquatic-feeding birds. These 
processes were modelled as a series of regression equations derived from a dataset of paired selenium 
concentrations in water and biota measured at dozens of sites throughout the Elk Valley over several decades of 
studies and monitoring. Statistical techniques used to derive and evaluate these equations included ordinary 
least-squares linear regression, piecewise regression, linear mixed-effects models, and analysis of covariance. A 
range of model forms was evaluated for each uptake and trophic transfer step, and a range of overall model 
structures was evaluated to identify a final set of model equations that would provide statistically reliable 
predictions of selenium bioaccumulation with inherent conservatism to account for uncertainty. Model equations 
were derived to predict both the mean and the expected distribution of selenium concentrations around the 
modelled mean at each level in the aquatic food web. 
The final set of model equations selected for the EVWQP was a two-step model. The first step described the 
combined uptake of aqueous selenium into periphyton and trophic transfer from periphyton to benthic 
invertebrates in a single model equation. Combining these two processes into a single equation resulted in 
improved model performance relative to modelling the processes separately. The second step described trophic 
transfer of bioaccumulated selenium from benthic invertebrate prey to fish or aquatic-feeding birds.  
The first step of the EVWQP model directly translates aqueous selenium concentrations (in µg/L) to 
concentrations in invertebrate tissue (in mg/kg dw) as: 

𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.696 + 0.184 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎 (1) 

Equation 1 (r2=0.38) was derived from a total of 291 data pairs, 184 of which were collected at lotic sites and 107 
of which were collected at semi-lentic sites. Aqueous selenium concentrations in this dataset ranged from 0.05 to 
693 µg/L. 
2.2 Approach to Updating the Lotic Model 
The approach to updating the lotic model was to incorporate new data into the lotic dataset and compare the 
distribution of this updated dataset to the existing EVWQP model (Section 2.2.1), focus on sites that characterize 
the typical pattern of lotic-type bioaccumulation (Section 2.2.2), and then derive (Section 2.2.3) and evaluate 
(Section 2.2.4) a set of candidate updated models that describe that typical pattern. As discussed further below, 
comparison of the updated dataset to the existing EVWQP model indicated that the model tends to over-estimate 
bioaccumulation at most lotic sites with aqueous selenium concentrations >10 µg/L. This tendency for over-
estimation was accepted during EVWQP model development as a way to account for observed variability in 
bioaccumulation (Annex O of Teck 2014). The evaluation in Section 2.2.2 explains some of that variability and 
provides a basis for developing an updated model that describes more accurately the expected pattern of 
bioaccumulation at most lotic sites.  
2.2.1 Updates to Dataset and Evaluation of Existing Model 
The dataset for the lotic bioaccumulation model was updated to incorporate data from sampling programs 
conducted in the Elk Valley since the EVWQP, including those summarized in the most recent update in 2017 
(Golder 2018b) and more recent data. Data were included from the original EVWQP dataset only for sites 
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classified in the sampling program as ‘lotic’ (n=184). Data from the EVWQP for semi-lentic sites were included in 
the lentic model evaluation in Section 3. The rationale for focusing the model update on lotic data only is 
discussed further below. 
New data were obtained from: 

 Line Creek Operations (LCO) Local Aquatic Effects Monitoring Program (LAEMP) (Minnow 2019) 

 Elk River Watershed Regional Aquatic Effects Monitoring Program (RAEMP) Report (Minnow 2020, in prep.) 

 A database of paired invertebrate tissue and water chemistry data provided by Minnow in two Excel files for 
September (2012 – 2019) and other months (2017 – 2019). 

A total of 591 paired data for lotic sites in the Elk Valley were added to the dataset as part of the present update, 
for a total of 775 data points reflecting samples collected from 1996 to 2019 in lotic areas throughout the Elk 
Valley. Following decisions made during the EVWQP, two samples with invertebrate selenium concentrations 
≤1 mg/kg were identified as biologically unrealistic and potentially erroneous and were excluded from model 
derivation. The compiled lotic dataset is provided in Attachment A. 
As outlined in the study design (Golder 2020a), aqueous sulphate concentration was added as a candidate 
predictor to try to model the inhibitory effect of sulphate on bioaccumulation of selenate (Lo et al. 2014; Van Geest 
et al. 2016). Concurrent and co-located aqueous sulphate data were compiled following the pairing rules outlined 
for aqueous selenium in Annex E of the EVWQP (Teck 2014). Paired sulphate data were available for 740 of 775 
cases in the lotic dataset. 
Visual inspection of the updated dataset (Figure 1) indicates that variability in invertebrate selenium 
concentrations increases with increasing aqueous selenium concentration and that most data points at aqueous 
selenium concentrations higher than 10 µg/L fall below the EVWQP model, whereas more data points fall above 
the EVWQP model line at aqueous selenium concentrations below 10 µg/L. The structure of model residuals 
(Figure 2) also shows this pattern. These plots indicate that the existing EVWQP model will tend to over-predict 
bioaccumulation at most lotic sites with aqueous selenium concentrations >10 µg/L.  
In part the tendency for over-prediction apparent on Figures 1 and 2 reflects the approach to modelling taken in 
the EVWQP, in which decisions were made to account for uncertainty and avoid under-prediction of exposure and 
potential effects (Annex O of Teck 2014). The EVWQP model dataset included all lotic and semi-lentic data 
available at that time and was derived to describe the overall pattern (in terms of mean predictions) and variability 
(in terms of residual scatter around the modelled mean) of bioaccumulation observed in the lotic and semi-lentic 
conditions that predominate in the Elk Valley. Thus, the EVWQP model provided an appropriate way to model 
exposure and evaluate potential effects at a regional scale for the purpose of establishing protective water quality 
targets.   
As discussed in the next subsection, some of the variability on Figure 1 is associated with a subset of data in the 
upper-right quadrant of Figure 1 that exhibit distinctly higher bioaccumulation than other lotic sites. These 
apparently distinct sites are discussed in the next subsection. 
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Figure 1: Comparison of original EVWQP lotic dataset and new lotic data to the original EVWQP model 
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Figure 2: Residual plot for the full lotic dataset compared to predictions of the original EVWQP model 

 
2.2.2 Evaluation of Sites with Atypical Selenium Bioaccumulation 
Recent studies have identified changes to selenium speciation in lotic areas downstream of the West Line Creek 
Active Water Treatment Facility (AWTF) and immediately downstream of some sediment ponds (Golder 2018a). 
These areas occasionally or consistently have detectable concentrations of organoselenium species and higher 
concentrations of selenite than are observed in other areas of the Elk Valley.1 As a result, some exhibit an 
atypical pattern of selenium bioaccumulation that is distinct from other lotic areas (

 
1 Most areas of the Elk Valley exhibit selenium speciation dominated by selenate (usually >99%), with the remainder as selenite (usually <1%). Organoselenium species are rarely detected 
and when they occur tend to be present at concentrations ≤0.01 µg/L. 
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Figure 3). Teck has conducted targeted sampling of such sites to evaluate the spatial extent of this distinct 
pattern, investigate what factors may be causing the pattern, and support development of the speciation 
bioaccumulation tool (Golder 2018a). This targeted sampling has indicated that the atypical pattern appears to be 
highly localized, occurring immediately downstream of some (but not all) sediment ponds. Enhanced 
bioaccumulation in these areas has been attributed to the observed changes to selenium speciation, although 
Teck continues to investigate whether other mechanisms (e.g., the presence of certain taxa) may also be a factor 
at some locations. 
Because areas with atypical speciation tend to fall on the higher end of the range of aqueous selenium 
concentrations (mostly >10 µg/L), these data produce the “flaring out” of the pattern depicted on Figure 1 and 
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Figure 3. Inclusion of these data in the present model update would produce a steeper slope and wider residual 
scatter than is characteristic of the majority of lotic areas and would result in a model that does not effectively 
characterize the pattern of bioaccumulation in most lotic areas.  
To avoid conflating different patterns of selenium bioaccumulation in different areas, sites at which atypical 
selenium bioaccumulation has been observed or has the potential to occur (Table 1) were excluded from the 
updated model. Thus, the updated lotic model will characterize the expected pattern of bioaccumulation at lotic 
sites with typical conditions (i.e., the pattern present at locations not immediately downstream of an AWTF or 
sediment pond), and will thereby provide a basis for testing whether a sampled area conforms to that expected 
pattern or exhibits a distinct pattern, potentially indicating that changes to speciation have occurred. Areas with 
confirmed atypical bioaccumulation conditions that are identified in this way will be evaluated using the speciation 
bioaccumulation tool (Golder 2018a). 
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Table 1: Monitoring Stations with Observed or Potential Atypical Selenium Bioaccumulation  

Location Monitoring Station 

Bodie Creek BOCK 
Cataract Creek CATCK 
Clode Creek CLODE 
EVO Dry Creek EV_DC1 
LCO Dry Creek LC_DC1, LC_DCDS, LC_DC2, LC_DC3, LC_DC4, LC_SPDC 
Elk River Side Channel ERSC2, ERSC4, ERSC5, SCDTC 
Gate Creek EV_GT1, GATE 
Greenhills Creek GHCKD 
Harmer Creek HACKDS, HACKOUT 
Line Creek LISP23, LISP24, LIDSL, LILC3, LI8, LIDCOM 
Swift Creek SW1, SWCK 
Thompson Creek THCK, THCK-R1, THCK-R4 
Wolf Creek GH_WOLF 
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Figure 3: Comparison of paired aqueous and invertebrate selenium concentrations for lotic sites with observed or 
potential atypical selenium bioaccumulation (open circles) compared to other sites (filled circles) 

 
2.2.3 Candidate Modelling Approaches 
Following decisions made during the development of the EVWQP, models were fit by OLS regression of log-
transformed data. Two approaches were evaluated in the process of updating the lotic bioaccumulation model: 

 A candidate model was fit by log-linear regression of the updated dataset (as described in Sections 2.2.1 
and 2.2.2) following methods described in the EVWQP. 

 Additional candidate models were fit with log-transformed aqueous sulphate and selenium concentrations 
included as predictors. Sulphate was included either using a fixed slope of -0.322 based on analyses 
undertaken to update the speciation bioaccumulation tool (Golder 2020b, in prep.) or by simultaneously 
fitting slopes for both aqueous selenium and sulphate to the dataset included herein. 

All analysis was performed in R version 3.6.1. 



Dr. Mariah Arnold Project No.  19133414/TM01/Rev0 
Teck Coal Limited 27 November 2020 
 

 

 

  11 

2.2.4 Model Evaluation Criteria 
Candidate models were evaluated against the EVWQP model to identify the best-performing model based on the 
following criteria: 

 Structure of model residuals: Residuals should be evenly distributed (symmetrical, approximately normal, 
and of constant magnitude across the range of values on a residual plot) and should display no apparent 
curvature or other structure. Uneven residuals can indicate a lack of robustness in estimated model 
coefficients and an elevated uncertainty in the true predictive power of the model. Structured residuals 
(i.e., residuals that exhibit an apparent pattern rather than being randomly scattered) indicate that important 
mechanisms may not be captured by the model, and consequently increase uncertainty in its true predictive 
power. Structured residuals indicate that alternative model forms should be evaluated.  

 Root mean squared error (RMSE): The RMSE characterizes the amount of residual scatter around the 
fitted model. 

 Model adjusted r2:  The r2 is a relative measure of model fit that compares the variation between the 
observed and predicted values to the variation between the individual observed values and the mean of the 
observed values. r2 values can range from 0 to 1, with values closer to 1 indicating a better model fit that 
explains more of the variability in the predicted variable. The adjusted r2 is a modified version of r2 that has 
been adjusted for the number of predictors in the model. The adjusted r2 increases only if the new term 
improves the model more than would be expected by chance and decreases when a predictor improves the 
model by less than expected by chance. 

 Akaike information criteria (AIC): The Akaike information criterion (AIC) is a measure of the relative quality 
of a statistical model for a given set of data. AIC provides a means for model selection by characterizing the 
trade-off between goodness of fit and complexity of the model. Given a set of candidate models for a given 
dataset, the preferred model is the one with the lowest AIC value.  

2.3 Lotic Model Selection 
Table 2 provides model equations and evaluation criteria for the EVWQP model and candidate updated models. 
The results in Table 2 indicate that all three candidate updated models performed better than the EVWQP model 
for the updated dataset. One contributing factor to the improved performance over the EVWQP model is the 
exclusion of monitoring areas with known or potential atypical selenium bioaccumulation.  
As in the EVWQP, residual scatter around the updated model was characterized by calculating RMSE. RMSE 
was calculated from sites included in model derivation, excluding the sites with observed or potential atypical 
bioaccumulation discussed in Section 2.2.2. The updated lotic model and associated RMSE therefore describe 
the expected pattern of bioaccumulation under typical lotic conditions. Bioaccumulation at lotic sites that conform 
to the modelled distribution would be consistent with expectations (per MQ5) for a typical lotic site. 
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Table 2: Candidate Lotic Model Summary and Selection Criteria 

Candidate Model Model Equation n RMSE Adj. r2(a) AIC 

EVWQP model (compared 
to original dataset) 

𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.696 + 0.184 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎 
291(b) 0.220 0.36 -

49.5 
EVWQP model (compared 
to updated dataset) 565 0.188 - - 

Updated model excluding 
sulphate 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.720 + 0.071 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎 565 0.144 0.15 -578 

Updated model including 
sulphate with fixed slope 

𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 1.186 + 0.240 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎
− 0.322 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆4]𝑎𝑎𝑎𝑎 535 0.144 0.35 -553 

Updated model including 
sulphate with fitted slope 

𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.929 + 0.143 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎
− 0.142 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆4]𝑎𝑎𝑎𝑎 535 0.135 0.20 -620 

Notes: “-“ = not available; AIC = Akaike information criterion; n = number of data pairs included; RMSE = root-mean squared error; 
r2 = coefficient of determination; 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = log-transformed invertebrate tissue selenium concentration (mg/kg); 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎= log-
transformed aqueous selenium concentration (µg/L); 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆4]𝑎𝑎𝑎𝑎= log-transformed aqueous sulphate concentration (mg/L) 
(a)Values are adjusted r2. Unadjusted multiple r2 values were within 0.01 of the values shown.  
(b)Of the 291 data pairs included in the original EVWQP model derivation, 184 were collected at sites characterized as lotic (included in this 
model update) and 107 were collected at sites characterized as semi-lentic (included in the lentic model update in Section 3).  
  
Inspection of the residual plots for the four models (Figure 4) supports the interpretation that model performance 
is similar between the three candidate updated models and that all three updated models outperform the EVWQP 
model, particularly at the high end of modelled aqueous selenium concentrations.  
Inclusion of sulphate as a predictor slightly improved model performance and reduced AIC relative to a model 
without sulphate, with an increase in adjusted r2 from 0.15 to 0.20 and a slight decrease in RMSE (from 0.144 to 
0.135) (Table 2). Inspection of model residuals (Figure 4) indicates that both candidate models perform similarly 
well for the majority of sites, with similarly distributed residuals. The updated model with a fitted sulphate slope 
was selected as the preferred candidate, but the updated model without sulphate would be expected to provide 
reasonable predictions if sulphate information is not available. 
Figure 5 provides a comparison of updated lotic models2 and the EVWQP model relative to the updated lotic 
dataset.  
 

 
2 For plotting vs. aqueous selenium concentration, the updated model with a fitted sulphate term (shown as the red line) was calculated from aqueous selenium and an associated mean 
sulphate concentration, which was estimated using an OLS regression of aqueous sulphate and selenium concentrations in the modelling dataset.  
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Figure 4: Model residuals for the four candidate lotic models outlined in Table 2 
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Figure 5: Comparison of updated lotic models without a sulphate term (black line labelled ‘Updated Lotic Models’) 
and with a fitted sulphate term (red line) to the existing EVWQP model 

2.3.1 Uncertainty and Sensitivity Analysis for Key Assumptions 
Key decisions made in the model selection process for the updated lotic model include the exclusion of sampling 
areas with known or suspected atypical selenium bioaccumulation, the inclusion or exclusion of aqueous sulphate 
as a predictor, and the exclusion of data points with reported invertebrate selenium concentrations ≤1 mg/kg.  
As discussed in Section 2.2.2, exclusion of sites with atypical speciation was conducted to avoid conflating distinct 
patterns of bioaccumulation that reflect distinct underlying conditions and processes related to the relatively higher 
bioavailability of some organoselenium species relative to selenate. Inclusion of these data would result in a 
model that does not effectively characterize either pattern. Excluding these data provides a model that describes 
expected bioaccumulation under typical conditions of speciation, and thereby provides a basis for identifying sites 
that deviate from this expected pattern. 
Inclusion or exclusion of sulphate as a predictor had relatively little effect on model performance, likely because 
aqueous selenium and sulphate concentrations tend to be highly correlated at most sites in the Elk Valley.  
Including the two cases with invertebrate selenium concentrations ≤1 mg/kg dw (KICK on Kilmarnock Creek and 
FOUEW on the Fording River) would decrease the slope of the model from 0.071 to 0.065, which would result in 
poorer overall model diagnostics (RMSE=0.157; adj. r2=0.11; AIC= -482; worse residual structure). The reason for 
the anomalous concentrations is unknown, but concentrations in other samples collected at the same locations on 
other sampling events (n=13) ranged from 4.6 to 8.3 mg/kg dw, indicating that the low values may be erroneous. 
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3.0 LENTIC MODEL UPDATES 
3.1 Overview of RAEMP Lentic Model 
A model describing selenium bioaccumulation in lentic areas in the Elk Valley was derived for the RAEMP and 
reported in Orr et al. (2012). Similar to the EVWQP model, the lentic model was derived using spatially and 
temporally paired aqueous and tissue chemistry data. Sites selected to characterize uptake of selenium from 
water in the lentic model included two lakes and a wetland in reference areas and a marsh, an oxbow, a pit lake, 
and a sediment pond in mine-influenced areas.  
The lentic model was derived as a three-step model, with the first step representing uptake of aqueous selenium 
into the base of the food chain (referred to as biofilm and analogous to the water to periphyton transfer in the 
EVWQP model), the second step representing trophic transfer from biofilm to invertebrates, and the third step 
representing trophic transfer from benthic invertebrates to westslope cutthroat trout. The dataset used to derive 
the lentic model included data collected from lentic sites in the Elk Valley between 1996 and 2009, and models 
were generated using linear regression on both non-transformed and log-transformed datasets for each step in 
the three-step model. At each step, the model with the higher r2 of the non-transformed and log-transformed 
approaches was selected. Additional detail on the derivation of the lentic model is provided in Orr et al. (2012). 
Step 1 of the lentic model was derived based on a linear relationship between aqueous selenium concentration 
(in mg/L) and the concentration of selenium in biofilm (in mg/kg dw): 

[𝑆𝑆𝑆𝑆]𝐵𝐵𝑖𝑖𝐵𝐵𝐵𝐵𝑖𝑖𝐵𝐵𝐵𝐵 = 1225.2[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎 + 0.676   (2) 
Equation 2 (r2=0.98) was derived from 14 data pairs collected at 7 sites with aqueous selenium concentrations 
ranging from 0.2 to 64.9 µg/L.  
Step 2 of the lentic model was derived based on a log-linear relationship between the concentrations of selenium 
in biofilm and invertebrate tissue (in mg/kg dry weight): 

   𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.517𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑏𝑏𝑖𝑖𝐵𝐵𝐵𝐵𝑖𝑖𝐵𝐵𝐵𝐵 + 0.717   (3) 

Equation 3 (r2=0.80) was derived from 10 data pairs collected at 7 sites with biofilm selenium concentrations 
ranging from 0.96 to 83.6 mg/kg dw.  
Combining Equations 2 and 3 gives Equation 4, which describes the relationship between aqueous selenium 
concentrations (in mg/L) and invertebrate tissue concentrations (in mg/kg dw): 

𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.517𝑙𝑙𝑙𝑙𝑙𝑙10(1225.2[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎 + 0.676)  + 0.717    (4) 
 

3.2 Approach to Updating the Lentic Model 
The approach to updating the lentic model was to incorporate new data into the lentic dataset (Section 3.2.1), 
focus on sites that characterize the typical pattern of enhanced lentic-type bioaccumulation (Section 3.2.2), and 
then derive and evaluate a set of candidate updated models (Section 3.2.3).  
3.2.1 Updates to Selenium Dataset and Evaluation of Existing Model 
The dataset used to derive the RAEMP lentic bioaccumulation model did not include paired invertebrate tissue 
and aqueous selenium concentration data, since the relationship between aqueous selenium concentrations and 
invertebrate tissue selenium concentrations was characterized using biofilm selenium concentrations as an 
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intermediate step. For the present update, paired aqueous selenium and invertebrate tissue selenium data for 
lentic sites were compiled. The compilation included sites that were identified as semi-lentic (n=107) and lentic 
(n=8) under the EVWQP and incorporated data from the Golder (2018b) update (n=67) and sampling programs 
conducted in the Elk Valley since the most recent update (n=141). New data that were incorporated into the 
dataset for the updated lentic model included: 
 2020 Lentic Area Supporting Study report (In progress; to be appended to the Minnow (2020, in prep.) 

RAEMP 2017-2019 report). 
 Paired invertebrate tissue and water chemistry data provided by Minnow in a compiled Excel file for 2012 – 

2019.  
In total, the compiled dataset consisted of 323 data points collected from 2006 to 2019 in lentic and semi-lentic 
habitats throughout the Elk Valley. Following decisions made during the EVWQP, samples with invertebrate 
selenium concentrations ≤1 mg/kg were identified as biologically unrealistic and potentially erroneous and were 
excluded from model derivation; eight samples were excluded for this reason, six of which were collected at 
Grave Lake Marsh. The compiled lentic dataset is provided in Attachment A. 
Sulphate was not expected to be a successful predictor because bioaccumulation in lentic areas is expected to be 
most strongly dependent on organoselenium, the uptake of which is not affected by sulphate. However, for 
comparison to the lotic analysis in Section 2.2.3, concurrent and co-located aqueous sulphate data were compiled 
following the pairing rules outlined in Annex E of the EVWQP (Teck 2014). Paired sulphate data were available for 
307 of 323 data points. 
As discussed in Section 3.1, the updated dataset of lentic sites included a wider range of types of habitats than 
was included in the Orr et al. (2012) analysis, with varying characteristics and varying degrees of selenium 
bioaccumulation. In particular, the 2013 field study sampled seasonal side channels, oxbows, backwater 
channels, natural and constructed ponds, wetlands, and beaver impoundments. Other lentic monitoring programs 
have also sampled a combination of natural lakes, ponds, oxbows, and wetlands, as well as actively managed 
and fallow (naturalized) sediment ponds. Selenium data from these sites indicate a wide range of 
bioaccumulation, with some sites exhibiting selenium concentrations in biota consistent with the lotic pattern 
described in Section 2 and other sites conforming closely to the Orr et al. (2012) lentic model. 
Comparison of paired aqueous and invertebrate tissue selenium data for sites characterized as semi-lentic during 
development of the EVWQP and all other available lentic data (Figure 6) supports the observation that sites 
classified as semi-lentic tend to exhibit a lower degree of selenium bioaccumulation than sites with a higher 
degree of lentic character. Inspection of the residual plot for the full lentic dataset compared to the existing 
RAEMP lentic model (Figure 7) indicates that model residuals form a curved structure and that invertebrate 
selenium concentrations at high (>10 µg/L) and low (<1 µg/L) aqueous selenium concentrations tend to be 
overpredicted by the model. It was expected that some variation in selenium bioaccumulation could be explained 
by identifying habitat criteria that describe conditions under which enhanced bioaccumulation is more likely to 
occur. Evaluation of prospective habitat criteria associated with enhanced bioaccumulation in lentic habitats is 
described in the following subsection.  
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Figure 6: Comparison of data for semi-lentic sites from the EVWQP (blue dots) and all other lentic data (grey dots) to 
the existing RAEMP lentic model 
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Figure 7: RAEMP lentic model residuals for the full updated lentic dataset 

3.2.2 Development of Lentic Criteria 
Available habitat information was compiled to support the development of criteria to identify sites expected to 
exhibit the distinct pattern of enhanced lentic-type bioaccumulation. The analysis presented herein will be 
revisited as more information becomes available and may in future include other diagnostic parameters. 
Habitat characteristics were selected for inclusion in the analysis based on Buffagni et al. (2010) and preliminary 
work by de Bruyn et al. (2014), including, where available: 

 Chemistry: Oxidation-reduction potential (ORP), dissolved oxygen (DO), and total organic carbon (TOC) in 
sediment and water. 

 Habitat characteristics: flow, substrate composition, depth (maximum and mean), aquatic vegetation 
coverage (total, submergent, emergent, dominant species). 

Habitat information was compiled from report tables, field notes, and field photos. Qualitative, semi-quantitative, 
and quantitative habitat data from different sources were combined by assigning categories as outlined in Table 3.  
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Table 3: Categories for Lentic Habitat Characteristics 

Category Flow Substrate Maximum 
Depth (cm) Vegetation 

4 
Nil (no visible flow, no signs of fluctuation or flow 
such as undercut banks); inferred residence time 
years; large lake or stagnant pond 

Organic >300 76–100% 
(abundant) 

3 Trace (no visible flow but evidence of inflow or 
outflow); inferred residence time >6 months Silt/sand + organic 200–300 51–75% 

(moderate) 

2 Very slow or no/trace but evidence of seasonal 
flushing; inferred residence time <6 months Silt/sand 100–200 

26–50% 
(sparse to 
moderate) 

1 Slow (visible flow); inferred residence time 
<<6 months 

Fines to coarse 
sand 50–100 1–25% 

(sparse) 

0 Lotic Coarse sand, 
cobble <50 0% 

(absent) 
Note: Categories were assigned independently for each characteristic; a given sampling location could be assigned a different category for 
each of flow, substrate, depth, and vegetation cover. 

The analysis to identify lentic criteria focused on data from sites with aqueous selenium concentrations >1 µg/L 
because this is approximately the concentration at which lentic and lotic patterns of bioaccumulation consistently 
diverge (Orr et al. 2012; Teck 2014). At aqueous selenium concentrations <1 µg/L, both lentic and lotic sites can 
have relatively large positive residuals, whereas at >1 µg/L relatively large positive residuals would more likely 
indicate a lentic-type pattern of bioaccumulation. The analysis focused on natural and naturalized lentic areas, 
including fallow sediment ponds (Harmer Sediment Pond) and pit lakes (Henretta Pit Lake) but excluding actively 
maintained mine sediment ponds. 
The relative degree of lentic character evident in bioaccumulation data from each site was initially characterized 
using the residuals of a relationship between benthic invertebrate and aqueous selenium concentrations. This 
approach accounted for the effect of aqueous selenium concentration on benthic invertebrate selenium 
concentration. An OLS log-linear regression model was fit to the full updated lentic dataset described in 
Section 3.2.1. Residuals for each case were classified as positive (and assigned a score of 1) or negative (and 
assigned a score of 0). The residual categories were then used as the dependent variable in a stepwise logistic 
regression analysis using the available habitat information outlined in Section 3.2.1. Logistic regression is a 
statistical model that uses a logistic function to model a binary dependent variable, identifying independent 
variables that are able to predict which level the binary dependent variable will have (in this case, whether a site 
will have positive or negative residuals). The stepwise logistic regression analysis was performed using the 
stepAIC() function in the MASS package of R version 3.6.1. The stepAIC() function uses the AIC to select the best 
performing model from all possible combinations of predictor variables.  
The stepwise logistic regression analysis selected a model that included aquatic vegetation coverage and 
aqueous TOC as predictors of positive residuals. Specifically, the analysis identified a significant positive effect of 
aquatic vegetation coverage category 4 (p=0.0142) on the likelihood that the residual would be positive and a 
significant (p=0.010) positive effect of increasing aqueous TOC concentrations. The analysis also identified a 
positive but non-significant effect of aquatic vegetation coverage category 3 (p=0.15).  
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Following the stepwise logistic regression analysis, relationships between habitat characteristics and model 
residuals were further explored by inspection of violin plots of the distribution of residuals for categorical variables 
and scatterplots for continuous habitat variables. Representative violin plots are provided in Figure 8 and Figure 9 
for habitat characteristics that discriminated between positive and negative residuals. Violin plots (for categorical 
variables) and scatter plots (for continuous variables) are provided in Attachment B for habitat characteristics that 
did not discriminate between positive and negative residuals. 

 
Figure 8: Violin plot of the distribution of model residuals for an OLS regression derived using the full lentic dataset 
for each category of aquatic vegetation cover per Table 3 
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Figure 9: Violin plot of the distribution of model residuals for an OLS regression derived using the full lentic dataset 
for each category of substrate composition per Table 3 

Based on the combination of inspection of plots and the stepwise logistic regression approach, the following 
provisional lentic criteria were selected: 
 Aquatic vegetation coverage >50% (vegetation coverage categories 3 and 4), also referred to in some 

reports as “abundant”, “moderate”, or “common”. The distribution of model residuals by category (Figure 8) 
indicates that at higher aquatic vegetation coverage (i.e., categories 3 and 4), model residuals were typically 
positive and there was an increasing trend in the average model residual with increasing vegetation cover. 

 Substrate predominately comprised of organic material (substrate category 4), including sites where the 
substrate was described as organic and sites with estimated percent organic matter ≥60%. Although 
substrate composition was not identified as a descriptive variable during the stepwise logistic regression 
approach, visual inspection of the distribution of model residuals by category (Figure 9) indicates that for 
higher categories (i.e., higher proportion of organic material), model residuals tend to be positive more often 
than negative. Model residuals for samples collected from sites with substrate composition category 4 were 
either near or above zero in all cases. 

 TOC was not retained as a criterion because it was almost entirely redundant with the other two criteria. 
Positive residuals tended to occur at TOC concentrations greater than ~3 mg/L. Of the 29 sites with TOC 
>3 mg/L, 23 also met one or both of the above criteria. The remaining sites were split between positive 
residuals (n=4) and negative residuals (n=2), indicating no additional discriminatory power of TOC as a 
criterion.  
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Figure 10 shows that, as intended, data from sites that met the provisional lentic criteria (blue circles) most often 
had positive residuals (falling above the line), whereas sites that did not meet the criteria (black circles) most often 
had negative residuals (falling below the line). Data are also plotted in grey for sites with insufficient habitat data 
and/or aqueous selenium concentrations <1 µg/L.   

 
Figure 10: Comparison of bioaccumulation at sites meeting (blue circles) and not meeting (black circles) provisional 
lentic criteria relative to an OLS regression fit through the full dataset; sites not included in the analysis are shown in 
grey  

3.2.3 Candidate Modelling Approaches 
Consistent with the approach described for lotic models in Section 2.2.3, lentic models were fit by OLS regression 
of log-transformed data. Only data meeting the provisional criteria in Section 3.2.2 were included in the following 
analysis. Two approaches were evaluated in the process of updating the lentic bioaccumulation model: 
 A candidate model was fit by log-linear regression of the updated dataset (as described in Sections 3.2.1 

and 3.2.2) using methods following those described in the EVWQP. 
 Additional candidate models were fit with log-transformed aqueous sulphate and selenium concentrations 

included as predictors. Sulphate was included either using a fixed slope of -0.322 based on analyses 
undertaken to update the speciation bioaccumulation tool (Golder 2020b, in prep.) or by fitting a sulphate 
slope to the dataset included herein.  

All analysis was performed in R version 3.6.1. Candidate models were evaluated as described in Section 2.2.4. 
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3.3 Lentic Model Selection 
Table 4 provides model equations and evaluation criteria for the Orr et al. (2012) model and candidate updated 
models. The results in Table 4 and residual plots in Figure 11 indicate that, as expected, inclusion of sulphate did 
not improve model performance. A fixed sulphate slope resulted in poorer fit and more structured residuals than 
the Orr et al. (2012) model. A fitted sulphate slope resulted in a small improvement over the Orr et al. (2012) 
model but the fitted slope was positive, which does not align with the role of sulphate as an inhibitor of selenium 
uptake and may be an artifact of the underlying sulphate-selenium correlation. The updated log-linear fit without 
sulphate had lower RMSE and improved residuals compared to the Orr et al. (2012) model and was derived from 
a much larger dataset, and was therefore selected as the preferred model. Figure 12: Comparison of the updated 
lentic model to the Orr et al. (2012) lentic model provides a comparison of the updated and Orr et al. (2012) lentic 
models. 
RMSE for the selected updated model was calculated in two ways: 

 RMSE was first calculated from sites that met the lentic criteria and were included in model derivation. This 
RMSE describes the distribution of expected bioaccumulation under “fully lentic” conditions. Bioaccumulation 
at lentic sites that conforms to this modelled distribution would be consistent with expectations (per MQ5) for 
a fully lentic site. Semi-lentic sites would not be expected to conform to this modelled distribution. 

 An alternative RMSE was then calculated from all lentic (included in model derivation) and semi-lentic (not 
included in model derivation) sites. This alternative RMSE describes the distribution of bioaccumulation 
under the range of lentic and semi-lentic conditions that occur in the Elk Valley. This alternative RMSE will 
allow predictions of a distribution of bioaccumulation across a combination of lentic and semi-lentic sites, 
similar to the way the EVWQP model allows predictions of a distribution of bioaccumulation across a 
combination of lotic and semi-lentic sites (as discussed in Section 2.1). Because residual scatter for the 
combined dataset was asymmetrical, separate RMSE values were calculated for positive and negative 
residuals. 

The approach to calculating RMSE described in the bullets above will support the same predictive analysis 
developed for the EVWQP (i.e., predicting the distribution of bioaccumulation at lentic, semi-lentic, and lotic sites) 
but is better suited to also support the interpretive analysis conducted in the RAEMP (i.e., detecting when 
observed conditions in lentic and lotic sites deviate from expected conditions). Considering semi-lentic sites in 
conjunction with the lentic model (the approach herein) rather than the lotic model (the EVWQP approach) will 
also simplify updating predictive approaches as understanding of lentic vs. semi-lentic bioaccumulation improves. 
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Table 4: Candidate Lentic Model Summary and Selection Criteria 

Candidate Model Model Equation n RMSE Adj. r2 AIC 

RAEMP model 
(compared to updated 
dataset) 

𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.517𝑙𝑙𝑙𝑙𝑙𝑙10(1225.2[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎 + 0.676) + 0.717 174 0.255 -(a) -(a) 

Updated model 
excluding sulphate 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.847 + 0.397 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎 174 0.235(b) 0.56 -4.6 

Updated model 
including sulphate with 
a fixed slope 

𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 1.298 + 0.598 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎
− 0.322 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆4]𝑎𝑎𝑎𝑎 172 0.325 0.49 107.7 

Updated model 
including sulphate with 
a fitted slope 

𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.717 + 0.335 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎
+ 0.094 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆4]𝑎𝑎𝑎𝑎 172 0.230 0.57 -10.0 

Notes: “-“ = not available; AIC = Akaike information criterion; n = number of data points included; RMSE = root-mean squared error; r2 = 
coefficient of determination; 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = log-transformed invertebrate tissue selenium concentration (mg/kg); 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎= log-transformed 
aqueous selenium concentration (mg/L in RAEMP model; µg/L in updated models); 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆4]𝑎𝑎𝑎𝑎= log-transformed aqueous sulphate 
concentration (mg/L) 
(a)The original RAEMP lentic model involved a two-step process to describe the relationship between aqueous selenium concentrations and 
invertebrate tissue concentrations. Therefore, model diagnostics were not directly comparable to the candidate updated models. 
(b)Residual scatter for a dataset including both lentic and semi-lentic sites was asymmetrical, with RMSE=0.236 for positive residuals and 
RMSE=0.350 for negative residuals. See text in Section 3.3 for details. 
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Figure 11: Model residuals for the four candidate lentic models outlined in Table 4 



Dr. Mariah Arnold Project No.  19133414/TM01/Rev0 
Teck Coal Limited 27 November 2020 
 

 

 

  26 

 
Figure 12: Comparison of the updated lentic model to the Orr et al. (2012) lentic model 

 
3.3.1 Uncertainty and Sensitivity Analysis for Key Assumptions 
Key decisions made in the model selection process for the updated lentic model include the identification of lentic 
habitat criteria and use of these criteria to select sites for model derivation, the exclusion of samples from actively 
managed mine sediment ponds, and the exclusion of samples with reported invertebrate tissue concentrations of 
selenium ≤1 mg/kg.  
The model calculation process is highly sensitive to decisions of which sites to include. As shown in Figure 10, the 
provisional lentic criteria were designed to select cases where positive residuals were observed while limiting the 
number of cases where negative residuals were observed. This selection introduces an intentional bias into the 
analysis, such that the fitted lentic model describes the upper portion of the scatter of data on Figure 10, which is 
assumed to represent fully lentic conditions.  
A related source of uncertainty for the lentic habitat criteria is the availability and consistency of habitat 
information. Some or all of the assessed habitat characteristics were available for 259 of 323 cases, but the level 
of detail available varied greatly between source reports. Consistency in ongoing monitoring programs and 
reporting will help to reduce uncertainty related to habitat characteristics going forward. 
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As described in Section 3.2.1, samples collected from actively managed mine sediment ponds were excluded 
from model derivation. Mine sediment ponds tend to have aqueous selenium concentrations at the high end of the 
monitored range in lentic areas. Figure 12 shows that lentic sites with aqueous selenium concentrations greater 
than ~50 μg/L had negative residuals to the updated model. Therefore, including these sites in model derivation 
would decrease the slope of the model, which would result in a worsening of residual structure and a poorer 
characterization of “fully lentic” patterns of bioaccumulation in natural lentic areas. 
Including the eight cases with invertebrate selenium concentrations ≤1 mg/kg would increase the slope of the 
model from 0.397 to 0.447, which would result in poorer overall model diagnostics (RMSE=0.268; r2=0.56; 
AIC=42.8; worse residual structure). The observation that six of the eight anomalous points came from Grave 
Lake Marsh suggests that there may be some site-specific factor there that is not relevant to the rest of the Elk 
Valley. It may be relevant that Grave Lake Marsh has atypically low aqueous sulphate concentrations (<0.3 to 
4.2 mg/L), but the reason for the anomalous invertebrate selenium concentrations is unknown. 
4.0 SUMMARY OF UPDATED MODELS 
Final updated models are summarized in Table 5. The datasets used to derive the models included aqueous 
selenium concentrations from 0.1 to 425 µg/L (lotic models) and from 1.0 to 82.5 µg/L (lentic model). It may be 
reasonable to extrapolate the models to aqueous selenium concentrations beyond these ranges (noting that the 
models were derived on a log scale), but such extrapolation would increase uncertainty in model predictions. 
Table 5: Selected Updated Models for Lotic and Lentic Environments 

Habitat 
Type Candidate Model Model Equation n RMSE r2 

Lotic 

Updated model 
excluding sulphate 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.720 + 0.071 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎 565 0.144 0.15 

Updated model 
including sulphate 

𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.929 + 0.143 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎
− 0.142 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆4]𝑎𝑎𝑎𝑎 535 0.135 0.20 

Lentic Updated model 
excluding sulphate 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = 0.847 + 0.397 × 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎 174 0.235(a) 0.56 

Notes: n = number of data points included; RMSE = root-mean squared error; r2 = coefficient of determination; 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑖𝑖𝑖𝑖𝑖𝑖 = log-transformed 
invertebrate tissue selenium concentration (mg/kg); 𝑙𝑙𝑙𝑙𝑙𝑙10[𝑆𝑆𝑆𝑆]𝑎𝑎𝑎𝑎= log-transformed aqueous selenium concentration (µg/L) 
(a)RMSE for sites meeting lentic criteria. Residual scatter for a dataset including both lentic and semi-lentic sites was asymmetrical, with 
RMSE=0.236 for positive residuals and RMSE=0.350 for negative residuals. See text in Section 3.3 for details. 
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5.0 CLOSURE 
We trust the above meets your present requirements. If you have any questions or require additional details, 
please contact the undersigned. 
Golder Associates Ltd. 

Sean Engelking, MET, RPBio Adrian de Bruyn, PhD, RPBio 
Environmental Scientist Associate, Senior Environmental Scientist 

https://golderassociates.sharepoint.com/sites/118048/project files/6 deliverables/04_task 4 (se models)/2. b-model report/19133414_task4_bmodelmemo_rev0_final.docx 

Attachments: Attachment A - Compiled Lotic Dataset 
Attachment B - Supplementary Habitat Characteristic Plots 

ORIGINAL SIGNED ORIGINAL SIGNED
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November 2020 Attachment A
Table A-1

Compiled Lotic Dataset for Paired Invertebrate Tissue Selenium and Aqueous Selenium and Sulphate Concentrations

19133414/TM01/Rev0

Invertebrate 
Monitoring 

Station
Year Month

Invertebrate 
Tissue 

Selenium 
(mg/kg dw)

N of 
Invertebrate 

Tissue 
Samples

Water Monitoring 
Station

Aqueous 
Selenium 

(ug/L)

Aqueous 
Sulphate 

(mg/L)

EVWQP 
Pairing Code Dataset Speciation

CRUKO 2012  September 5.32 1 CRUKO <0.1 15.5 SYN EVWQP Lotic
ELDGR 2012  September 9.78 1 ELDGR 11.2 61.4 SYN EVWQP Lotic

Boivin Creek 2002  June 9.22 1 RefLotic 0.5 - RefLotic EVWQP Lotic
FO23 2009  August 9.68 1 LC_LC5 17.9 135.0 SM EVWQP Lotic
DRCK 2012  September 5.89 1 DRCK 1.7 7.7 SYN EVWQP Lotic

ELUQU 2009  August 6.11 1 GH_ER2 0.8 12.6 GeoSM EVWQP Lotic
ERCK 2012  September 6.28 1 ERCK 96.6 545.0 SYN EVWQP Lotic

MI3 2009  May 5.42 1 EV_MC3 1.1 22.7 GeoSM EVWQP Lotic
DRCK 2009  September 9.94 5 GH_DC1 1.6 7.4 SM EVWQP Lotic
FOBKS 2012  September 8.84 1 FOBKS 31.9 186.0 SYN EVWQP Lotic
OLDDU 2012  September 5.78 1 OLDDU 0.8 31.0 SYN EVWQP Lotic
MCCR 2013  September 2.03 1 MCCR 0.3 178.0 SYN EVWQP Lotic
MP1 2009  June 5.49 1 MP1 6.2 - SYN EVWQP Lotic
UFR 2006  August 5.67 1 RefLotic 0.5 - RefLotic EVWQP Lotic
FO23 2009  May 5.76 1 LC_LC5 37.3 170.0 SM EVWQP Lotic
MI25 2009  May 3.27 1 CM_MC1 <0.5 9.4 SM EVWQP Lotic
WIHR 2012  September 4.22 1 WIHR <0.1 51.0 SYN EVWQP Lotic

FODHE 2012  September 8.88 1 FODHE 18.0 93.7 SYN EVWQP Lotic
UFR 1996  September 6.84 1 RefLotic 0.5 - RefLotic EVWQP Lotic

ELUFO 2012  September 5.76 1 ELUFO 1.1 25.9 SYN EVWQP Lotic
FODGH 2012  September 9.26 1 FODGH 33.8 160.0 SYN EVWQP Lotic
FODPO 2012  September 6.18 1 FODPO 76.3 256.0 SYN EVWQP Lotic

LI8 1996  September 8.69 1 LI8 10.5 - SYN EVWQP Atypical Speciation (Lotic)
AL4 2006  August 3.92 1 RefLotic 0.5 - RefLotic EVWQP Lotic

FO28 2012  September 9.20 1 FO28 38.9 146.0 SYN EVWQP Lotic
LI8 2001  October 5.20 1 LI8 13.3 - SYN EVWQP Atypical Speciation (Lotic)

PAUKO 2012  September 4.16 1 PAUKO 0.1 49.3 SYN EVWQP Lotic
VEUKO 2012  September 5.23 1 VEUKO <0.1 17.1 SYN EVWQP Lotic

EL19 2009  June 9.37 1 EV_ER4 5.3 34.9 GeoSM EVWQP Lotic
EL1 2009  May 6.69 2 EV_ER1 6.6 47.3 SM EVWQP Lotic

EL19 2012  September 6.56 3 EL19 11.1 59.7 SYN EVWQP Lotic
ER3 2013  September 6.58 1 ER3 10.0 63.4 SYN EVWQP Lotic

OLDLI 2012  September 6.61 1 OLDLI 0.8 36.9 SYN EVWQP Lotic
MIDAG 2012  September 6.39 1 MIDAG 3.5 161.0 SYN EVWQP Lotic
GRCK 2012  September 9.32 1 GRCK 25.3 134.0 SYN EVWQP Lotic
VICK 2012  September 3.68 1 VICK 0.4 48.3 SYN EVWQP Lotic
UFR 2001  October 3.70 1 UFR 0.6 - SYN EVWQP Lotic
MI25 2012  September 4.55 1 MI25 0.2 14.0 SYN EVWQP Lotic
MI5 2012  September 5.60 1 MI5 2.0 88.2 SYN EVWQP Lotic
AL4 2012  September 5.55 1 AL4 0.6 13.7 SYN EVWQP Lotic

Gold Creek 2002  June 4.78 1 Gold Creek 1.0 - AdjM EVWQP Lotic
RACK 2012  September 3.88 1 RACK 0.6 35.0 SYN EVWQP Lotic
ELH93 2012  September 4.09 1 ELH93 5.9 45.6 SYN EVWQP Lotic
DACK 2012  September 4.21 1 DACK 1.2 71.9 SYN EVWQP Lotic
LE1 2012  August 5.69 6 MW_LC1 0.6 4.6 SM EVWQP Lotic

EWCK 2001  October 3.60 1 EWCK 1.3 - SYN EVWQP Lotic
DRCK 2013  September 5.38 1 LC_DC1 1.8 7.9 SYN EVWQP Lotic
FR4 2011  October 3.86 5 FR_UFR1 0.5 42.1 SM EVWQP Lotic
EL1 1996  September 4.29 1 EL1 2.2 - SYN EVWQP Lotic

HECK 2011  October 4.27 5 FR_HC3 0.9 60.2 SM EVWQP Lotic
MI3 2012  September 4.53 1 MI3 1.3 53.2 SYN EVWQP Lotic

SLINE 2012  September 4.83 1 SLINE 1.3 47.3 SYN EVWQP Lotic
MICH3 2012  August 5.44 5 CM_MC2 4.7 120.3 GeoSM EVWQP Lotic

ALB 2012  September 5.42 1 ALB <0.1 11.2 SYN EVWQP Lotic
OLDLOW 2012  September 5.24 1 OLDLOW 0.7 36.2 SYN EVWQP Lotic

EL1 2001  October 4.20 1 EL1 3.3 - SYN EVWQP Lotic
CA1 2012  August 2.74 5 MW_CC1 0.6 4.1 SM EVWQP Lotic
AC 2003  July 3.00 1 AC 1.0 15.0 AdjM EVWQP Lotic
SN1 2012  August 5.58 5 MW_SC1 0.8 4.9 SM EVWQP Lotic

FOBSC 2001  October 3.10 1 FOBSC 17.0 - SYN EVWQP Lotic
AL4 2001  October 2.30 1 AL4 0.6 - SYN EVWQP Lotic

TRCK 2012  August 5.45 5 MW_TC1 0.6 9.5 SM EVWQP Lotic
KICK 2015  September 0.40 1 KICK 109.0 327.0 SYN Update Lotic

FOUEW 2016  September 1.01 1 FOUEW 58.8 231.0 PrevYear Update Lotic
LI24 2012  September 5.14 1 LI24 1.6 47.1 SYN EVWQP Lotic

CHCK 2013  September 5.41 2 CHCK 0.6 19.2 SYN EVWQP Lotic
LI24 2001  October 5.40 1 LI24 1.8 - SYN EVWQP Lotic
MP1 2012  September 9.04 1 MP1 36.1 143.0 SYN EVWQP Lotic

FOUFO 2013  September 9.64 1 FOUFO 83.5 283.0 SYN EVWQP Lotic
EL20 2012  September 8.31 1 EL20 1.2 18.1 SYN EVWQP Lotic
AGCK 2012  September 4.87 1 AGCK 1.2 12.2 SYN EVWQP Lotic

Lynx Creek 2002  June 5.12 2 Lynx Creek <0.1 - SYN EVWQP Lotic
ELUQU 2006  August 4.01 1 GH_ER2 1.1 10.7 SM EVWQP Lotic

MI2 2009  August 8.38 1 EV_MC1 6.0 58.5 GeoSM EVWQP Lotic
LI24 2009  June 4.36 1 LC_LC1 0.6 15.0 SM EVWQP Lotic

DUCK 2012  September 3.47 1 DUCK 0.5 9.3 SYN EVWQP Lotic
FO26 2012  September 4.22 3 FO26 0.6 43.3 SYN EVWQP Lotic
UFR 2009  May 4.26 1 RefLotic 0.5 - RefLotic EVWQP Lotic

FOBCP 2012  September 7.95 1 FOBCP 117.0 418.0 SYN EVWQP Lotic
WH1 2012  August 5.33 5 MW_WC1 0.8 4.0 SM EVWQP Lotic

FRDFB 2013  September 7.52 1 FRDFB 41.5 157.0 SYN EVWQP Lotic
FOUL 2012  September 7.95 1 FOUL 35.2 147.0 SYN EVWQP Lotic
FO23 2012  September 7.47 1 FO23 38.1 146.0 SYN EVWQP Lotic
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Sulphate 

(mg/L)

EVWQP 
Pairing Code Dataset Speciation

OLUP 2012  September 4.78 1 OLUP 0.6 8.4 SYN EVWQP Lotic
KODCR 2012  September 3.40 1 KODCR <0.1 15.4 SYN EVWQP Lotic
ELUFO 1996  September 4.62 1 ELUFO 0.4 - SYN EVWQP Lotic

MI2 2012  September 5.97 1 MI2 10.9 93.1 SYN EVWQP Lotic
MI25 2006  August 6.01 1 CM_MC1 <0.5 13.9 SM EVWQP Lotic
EL12 2012  September 3.57 1 EL12 0.4 7.5 SYN EVWQP Lotic

FOUKI 2012  September 8.55 1 FOUKI 33.6 181.0 SYN EVWQP Lotic
ELUGH 2012  September 6.12 1 ELUGH 0.8 15.4 SYN EVWQP Lotic

AL4 2009  August 6.13 1 RefLotic 0.5 - RefLotic EVWQP Lotic
MI3 2006  August 6.21 1 EV_MC3 0.9 18.9 SM EVWQP Lotic

EWCK 2012  September 6.22 1 EWCK 1.0 35.2 SYN EVWQP Lotic
ELDFE 2012  September 6.23 1 ELDFE 8.2 59.2 SYN EVWQP Lotic

FO9 2012  September 6.44 1 FO9 38.8 160.0 SYN EVWQP Lotic
BU40 2012  September 6.30 1 BU40 0.2 37.4 SYN EVWQP Lotic

CORCK 2012  September 3.89 1 CORCK 14.5 657.0 SYN EVWQP Lotic
ELDEL 2012  September 6.32 1 ELDEL 1.2 24.8 SYN EVWQP Lotic

FI1 2012  August 4.27 5 MW_FC1 0.4 5.2 SM EVWQP Lotic
FO21 2009  May 4.61 1 FO21 0.4 - SYN EVWQP Lotic
KICK 2012  September 4.61 1 KICK 106.0 294.0 SYN EVWQP Lotic

FOBSC 2012  September 8.40 1 FOBSC 53.8 26.5 SYN EVWQP Lotic
ELELKO 2012  September 6.34 1 ELELKO 8.0 58.3 SYN EVWQP Lotic
HENUP 2012  September 6.38 1 HENUP 0.8 54.1 SYN EVWQP Lotic
KOUVE 2012  September 4.45 1 KOUVE <0.1 8.3 SYN EVWQP Lotic
GHCKU 2012  September 9.97 1 GHCKU 187.0 771.0 SYN EVWQP Lotic
MIDCO 2012  September 3.57 3 MIDCO 6.6 348.0 SYN EVWQP Lotic
MIUCO 2012  September 7.00 1 MIUCO 0.3 31.0 SYN EVWQP Lotic
VEUP 2012  September 4.88 1 VEUP <0.1 9.3 SYN EVWQP Lotic
NGD1 2012  September 6.86 1 NGD1 29.0 109.0 SYN EVWQP Lotic
ERBC 2001  October 3.20 1 ERBC 0.9 - SYN EVWQP Lotic
FO21 2006  August 3.62 1 RefLotic 0.5 - RefLotic EVWQP Lotic

ELELKO 2013  September 6.89 1 LC_ElkoRes 8.4 59.5 SYN EVWQP Lotic
MI3 2001  October 2.30 1 EV_MC3 0.8 24.4 SM EVWQP Lotic
MI5 2006  August 4.00 1 CM_MC2 3.2 181.0 SM EVWQP Lotic
MI2 2001  October 4.70 1 EV_MC1 8.1 39.6 SM EVWQP Lotic
AX1 2012  August 5.10 6 MW_AC1 0.5 12.8 SM EVWQP Lotic

LkMtn1c 2010  August 7.96 5 LkMtn1c <0.5 2.3 SM EVWQP Lotic
LILC3 2012  September 6.99 1 LILC3 79.7 248.0 SYN EVWQP Atypical Speciation (Lotic)

HENFO 2012  September 8.06 1 HENFO 26.1 116.0 SYN EVWQP Lotic
FO9 2006  August 4.44 1 LC_LC6 18.2 114.4 SM EVWQP Lotic

FOUEW 2012  September 8.28 1 FOUEW 58.6 214.0 SYN EVWQP Lotic
GRDS 2012  September 7.99 1 GRDS 23.4 131.0 SYN EVWQP Atypical Speciation (Lotic)

MI2 1996  September 6.82 1 MI2 7.1 - SYN EVWQP Lotic
LI8 2003  July 6.72 1 LI8 20.9 80.0 SYN EVWQP Atypical Speciation (Lotic)
ER1 2013  September 6.76 1 ER1 1.3 20.2 SYN EVWQP Lotic

ELUCA 1996  September 2.74 1 GH_ER2 1.0 - AdjM EVWQP Lotic
FODPO 2018  December 1.99 3 FODPO 106.0 369.0 SYN Update Lotic
ELUSP 2012  September 6.79 1 ELUSP 9.4 58.1 SYN EVWQP Lotic

EL1 2012  September 6.82 3 EL1 9.1 61.4 SYN EVWQP Lotic
LI8 2012  September 7.77 1 LI8 44.7 148.0 SYN EVWQP Atypical Speciation (Lotic)

FOUNGD 2012  September 8.15 1 FOUNGD 23.5 96.0 SYN EVWQP Lotic
LkMtn1b 2010  August 10.28 5 LkMtn1b 20.3 66.0 SM EVWQP Lotic
PADAL 2012  September 8.23 1 PADAL 0.1 52.2 SYN EVWQP Lotic

LI8 2009  June 10.77 1 LC_LC4 13.7 44.7 SM EVWQP Atypical Speciation (Lotic)
FR3 2010  August 10.85 5 FR_UFR1 0.6 29.5 GeoSM EVWQP Lotic

LIDSL 2012  September 8.08 1 LIDSL 54.1 177.0 SYN EVWQP Atypical Speciation (Lotic)
BOCK 2012  September 11.21 1 BOCK 414.0 973.0 SYN EVWQP Atypical Speciation (Lotic)

MI2 2009  May 10.89 1 EV_MC1 3.3 35.6 GeoSM EVWQP Lotic
FO22 1996  September 10.70 1 FO22 8.6 - SYN EVWQP Lotic
FO23 2006  August 10.00 1 LC_LC5 19.9 109.6 SM EVWQP Lotic

FODGH 2001  October 10.20 1 GH_FR1 8.3 - SM EVWQP Lotic
FO9 2009  June 6.92 1 LC_LC6 16.5 76.2 SM EVWQP Lotic

CADCK 2012  September 3.39 1 CADCK 0.6 12.2 SYN EVWQP Lotic
ELDER 2 2013  September 7.35 1 ELDER 2 28.1 117.0 SYN EVWQP Lotic
SKUKO 2012  September 1.39 1 SKUKO <0.1 3.6 SYN EVWQP Lotic

EL1 2006  July 7.08 1 EV_ER1 5.4 41.2 GeoSM EVWQP Lotic
KOUCR 2012  September 3.02 1 KOUCR <0.1 15.4 SYN EVWQP Lotic
POCK 2012  September 5.20 1 POCK 76.5 419.0 SYN EVWQP Lotic
OCNM 2012  September 3.91 1 OCNM 1.3 52.4 SYN EVWQP Lotic
FO29 2012  September 7.94 1 FO29 38.4 141.0 SYN EVWQP Lotic

HACKUS 2012  September 8.40 1 HACKUS 38.3 189.0 SYN EVWQP Lotic
FOUSH 2012  September 7.65 1 FOUSH 36.1 146.0 SYN EVWQP Lotic
ELUEL 2012  September 7.86 1 ELUEL 1.1 18.1 SYN EVWQP Lotic

HACKDS 2012  September 6.53 1 HACKDS 33.5 169.0 SYN EVWQP Atypical Speciation (Lotic)
LI8 2006  August 7.81 1 LC_LC3 6.9 170.2 SM EVWQP Atypical Speciation (Lotic)

CHCK 2012  September 3.92 1 CHCK 0.5 16.3 SYN EVWQP Lotic
BUUQ 2012  September 5.26 1 BUUQ 0.6 36.2 SYN EVWQP Lotic
ELUFE 2012  September 6.45 1 ELUFE 9.0 60.5 SYN EVWQP Lotic
MICH1 2012  August 6.49 6 EV_MC3 1.0 29.2 SM EVWQP Lotic
WWRL 2012  September 6.49 1 WWRL 0.2 7.4 SYN EVWQP Lotic

MI5 2009  May 5.84 1 CM_MC2 3.4 123.5 GeoSM EVWQP Lotic
MC1 2012  August 6.67 6 MW_MC1 1.0 10.1 SM EVWQP Lotic

MICH2 2012  August 4.81 5 EV_MC3 1.0 29.2 SM EVWQP Lotic
MI2 2006  August 6.69 1 EV_MC1 10.8 62.3 SM EVWQP Lotic
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EL19 2006  August 8.63 1 EV_ER4 5.4 26.7 SM EVWQP Lotic
GRUHA 2012  September 6.98 1 GRUHA 1.8 24.2 SYN EVWQP Lotic

LI8 2009  September 8.02 1 LC_LC4 24.5 65.9 SM EVWQP Atypical Speciation (Lotic)
FO22 2009  August 11.83 1 GH_PC2 23.6 - SM EVWQP Lotic
FR2 2010  August 11.85 5 FR_FRDSNGD1 6.0 - PostAnnGeo EVWQP Lotic
FR1 2010  August 12.13 5 GH_PC2 31.9 - SM EVWQP Lotic

FO22 2012  September 12.44 1 FO22 71.1 245.0 SYN EVWQP Lotic
LC1 2012  September 12.70 1 GH_LC2 51.9 249.0 SM EVWQP Lotic

FOULC 2013  September 13.60 1 FOULC 39.4 159.0 SYN EVWQP Lotic
GHCKD 2012  September 14.76 1 GHCKD 172.0 722.0 SYN EVWQP Atypical Speciation (Lotic)

THCK-R4 2012  October 15.04 5 GH_TC1 134.0 688.0 SM EVWQP Atypical Speciation (Lotic)
AQCK 2012  September 15.49 1 AQCK 5.0 58.2 SYN EVWQP Lotic

LkMtn1a 2010  August 16.33 5 LkMn1a 19.1 97.7 SM EVWQP Lotic
SWCK 2012  September 17.57 1 SWCK 693.0 1570.0 SYN EVWQP Atypical Speciation (Lotic)
SW1 2010  August 25.69 5 GH_SC1 328.0 956.0 SM EVWQP Atypical Speciation (Lotic)

CATCK 2012  September 26.47 1 CATCK 651.0 1750.0 SYN EVWQP Atypical Speciation (Lotic)
THCK-R1 2012  September 28.94 2 GH_TC1 149.0 713.0 SM EVWQP Atypical Speciation (Lotic)

LI24 2006  August 1.44 1 LC_LC1 1.3 170.2 SM EVWQP Lotic
THCK 2012  September 35.62 1 THCK 158.0 725.0 SYN EVWQP Atypical Speciation (Lotic)
WOCK 2012  September 2.88 2 WOCK 44.2 501.0 SYN EVWQP Lotic
FODPO 2018  March 3.50 1 FODPO 105.0 400.0 SYN Update Lotic
CORCK 2019  September 2.60 3 CORCK 18.1 679.0 SYN Update Lotic
ELUQU 2001  October 1.50 1 ELUQU 0.8 - SYN EVWQP Lotic
ERSC5 2017  September 14.79 3 ERSC5 0.6 15.8 SYN Update Atypical Speciation (Lotic)

HACKOUT 2016  September 31.38 1 HAPD 34.0 194.0 GeoSYN Update Atypical Speciation (Lotic)
EV_AQ1 2013  September 11.00 1 EV_AQ1 5.1 52.5 SM Update Lotic
EV_BC1 2013  September 22.40 3 EV_BC1 443.0 1000.0 SM Update Atypical Speciation (Lotic)
EV_CS1 2013  October 8.85 1 EV_CS1 10.5 101.0 SM Update Lotic

EV_ER3B 2013  October 3.85 1 EV_ER3B 13.4 71.1 SM Update Lotic
EV_EC1 2013  September 5.93 1 EV_EC1 104.0 550.0 SM Update Lotic
EV_FC1 2013  September 2.47 1 EV_FC1 11.4 75.1 SM Update Lotic
EV_GT1 2013  September 16.20 1 EV_GT1 298.0 1190.0 SM Update Atypical Speciation (Lotic)
EV_GV1 2013  September 7.98 1 EV_GV1 25.6 134.0 SM Update Lotic
EV_GV3 2013  September 4.25 1 EV_GV3 1.9 25.7 SM Update Lotic
EV_HC1 2013  September 10.65 3 EV_HC1 37.6 178.0 SM Update Lotic

EV_MC3A 2013  October 4.37 1 EV_MC3A 3.0 48.6 SM Update Lotic
EV_OC1 2013  September 12.40 1 EV_OC1 0.6 49.7 GeoSM Update Lotic
EV_QC1 2013  September 14.30 1 EV_QC1 6.0 28.2 SM Update Lotic
EV_SPR2 2013  October 10.70 1 EV_SPR2 5.1 73.3 SM Update Lotic
EV_HC6 2013  September 4.76 1 EV_HC6 0.7 14.2 SM Update Lotic

UM1 2012  August 6.43 5 MW_UW1 0.4 2.5 PostAnnGeo Update Lotic
LILC3 2017  April 35.77 10 LC_LC3 60.8 396.0 GeoSM Update Atypical Speciation (Lotic)

HACKIN 2016  September 7.02 1 HAPD 34.0 194.0 GeoSYN Update Lotic
GH_MC1 2013  September 5.42 1 GH_MC1 0.7 56.9 SM Update Lotic
GH_PC1 2013  September 6.74 1 GH_PC1 75.7 438.0 SM Update Lotic

GH_WADE 2013  September 5.28 1 GH_WADE 0.7 19.8 SM Update Lotic
GH_WILLOW 2013  September 8.12 3 GH_WILLOW 0.9 32.8 SM Update Lotic

GH_WOLF 2013  September 6.29 1 GH_WOLF 0.5 22.2 SM Update Atypical Speciation (Lotic)
CHCK 2013  July 3.38 1 CHCK 0.4 8.9 SYN Update Lotic
EL1 2013  July 6.22 1 EV_ER1 (Order - ER3) 7.1 41.0 GeoSM Update Lotic

EL19 2013  July 6.67 1 EL19 8.5 42.3 SYN Update Lotic
WWR 2013  July 4.21 1 WWR 0.2 4.3 SYN Update Lotic
FO23 2013  July 10.70 1 FO23 28.2 104.0 SYN Update Lotic
FO29 2013  July 8.40 1 FO29 32.5 112.0 SYN Update Lotic
FO52 2013  July 7.28 1 FO52 52.1 144.0 SYN Update Lotic
FOBC 2013  July 8.59 1 FOBC 15.7 67.9 SYN Update Lotic

LI8 2013  July 6.73 2 LC_LC4 21.5 86.5 GeoSM Update Atypical Speciation (Lotic)
MI2 2013  July 6.37 1 EV_MC1 5.0 44.7 SM Update Lotic
LI24 2014  September 3.99 1 LC_LC1 1.4 30.2 SM Update Lotic

SLINE 2014  September 5.97 1 LC_SLC 1.0 27.2 SM Update Lotic
LILC3 2014  September 16.69 1 LC_LC3 31.2 209.0 SM Update Atypical Speciation (Lotic)
LIDSL 2014  September 13.67 1 LC_LCDSSLCC 27.7 137.0 SM Update Atypical Speciation (Lotic)

LI8 2014  September 8.42 1 LC_LC4 23.3 121.0 SM Update Atypical Speciation (Lotic)
FO26 2015  September 4.90 1 FO26 0.8 44.8 SYN Update Lotic

FODHE 2015  September 6.55 1 FODHE 9.8 84.4 SYN Update Lotic
FOUNGD 2015  September 7.19 1 FOUNGD 24.0 116.0 SYN Update Lotic
FODNGD 2015  September 6.21 1 FODNGD 23.4 119.0 SYN Update Lotic

MP1 2015  September 5.85 1 MP1 23.2 124.0 SYN Update Lotic
FOUSH 2015  September 6.04 1 FOUSH 25.5 128.0 SYN Update Lotic
FOUKI 2015  September 5.13 1 FOUKI 23.3 150.0 SYN Update Lotic
FOBKS 2015  September 6.00 1 FOBKS 23.9 149.0 SYN Update Lotic
FOBSC 2015  September 7.51 1 FOBSC 33.9 183.0 SYN Update Lotic
FOBCP 2015  September 7.68 1 FOBCP 63.8 284.0 SYN Update Lotic

FO10-SP1 2015  September 7.13 1 FO10-SP1 60.6 75.8 SYN Update Lotic
FODPO 2015  September 6.92 1 FODPO 68.2 264.0 SYN Update Lotic
FO22 2015  September 7.08 1 FO22 68.0 263.0 SYN Update Lotic

FOUEW 2015  September 5.84 1 FOUEW 58.8 231.0 SYN Update Lotic
FO28/LC-FRUS 2015  September 7.01 1 FO28/LC-FRUS 34.8 155.0 SYN Update Lotic

FO29 2015  September 7.54 1 FO29 34.8 148.0 SYN Update Lotic
FODGH 2015  September 8.36 1 FODGH 37.0 175.0 SYN Update Lotic
HENFO 2015  September 9.62 1 HENFO 13.9 99.1 SYN Update Lotic

NGD1/NGDu 2015  September 11.54 1 NGD1/NGDu 14.6 85.7 SYN Update Lotic
SWCK 2015  September 18.54 1 SWCK 505.0 1450.0 SYN Update Atypical Speciation (Lotic)
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CATCK 2015  September 10.54 1 CATCK 547.0 1860.0 SYN Update Atypical Speciation (Lotic)
POCK 2015  September 5.59 1 POCK 64.9 428.0 SYN Update Lotic

LC_DCDS 2015  September 5.68 1 LC_DCDS 1.5 12.3 SYN Update Atypical Speciation (Lotic)
LC_DC1 2015  September 5.17 1 LC_DC1 1.3 9.1 SYN Update Atypical Speciation (Lotic)
GHCKU 2015  September 10.81 1 GHCKU 107.0 737.0 SYN Update Lotic
GHCKD 2015  September 21.67 1 GHCKD 86.1 696.0 SYN Update Atypical Speciation (Lotic)

LC_GRCK 2015  September 6.51 1 LC_GRCK 1.7 48.9 SYN Update Lotic
LI24 2015  September 5.44 1 LI24 2.2 44.1 SYN Update Lotic

SLINE 2015  September 3.95 1 SLINE 1.7 58.9 SYN Update Lotic
FO9 2015  September 7.19 1 FO9 33.6 160.0 SYN Update Lotic

FRUL 2015  September 7.29 1 FRUL 33.8 159.0 SYN Update Lotic
FO23 2015  September 6.37 1 FO23 34.7 164.0 SYN Update Lotic
LILC3 2015  September 13.31 1 LILC3 51.4 279.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2015  September 8.89 1 LIDSL 37.6 212.0 SYN Update Atypical Speciation (Lotic)

LI8 2015  September 9.31 1 LI8 32.6 183.0 SYN Update Atypical Speciation (Lotic)
ELUGH 2015  September 4.20 1 ELUGH 0.7 19.0 SYN Update Lotic
EL20 2015  September 4.98 1 EL20 1.3 28.8 SYN Update Lotic

ELUEL 2015  September 4.33 1 ELUEL 1.4 28.9 SYN Update Lotic
ELDEL 2015  September 4.64 1 ELDEL 1.3 31.4 SYN Update Lotic
ELUFO 2015  September 5.31 1 ELUFO 1.2 32.6 SYN Update Lotic
WOCK 2015  September 11.63 1 WOCK 128.0 983.0 SYN Update Lotic
THCK 2015  September 18.14 1 THCK 98.1 702.0 SYN Update Atypical Speciation (Lotic)
MI25 2015  September 4.61 1 MI25 <0.25 14.5 SYN Update Lotic

MIUCO 2015  September 4.78 1 MIUCO 0.3 20.1 SYN Update Lotic
EL19 2015  September 5.22 1 EL19 9.8 69.9 SYN Update Lotic

ELDGR 2015  September 6.06 1 ELDGR 10.0 72.6 SYN Update Lotic
ELUSP 2015  September 5.47 1 ELUSP 9.4 67.7 SYN Update Lotic

HACKUS 2015  September 6.57 1 HACKUS 39.5 212.0 SYN Update Lotic
HACKDS 2015  September 8.04 1 HACKDS 35.2 192.0 SYN Update Atypical Speciation (Lotic)

GRCK 2015  September 7.53 1 GRCK 25.1 155.0 SYN Update Lotic
GRDS 2015  September 10.46 1 GRDS 22.8 152.0 SYN Update Atypical Speciation (Lotic)
OCNM 2015  September 6.83 1 OCNM 0.3 22.5 SYN Update Lotic
MIDCO 2015  September 4.38 1 MIDCO 5.7 288.0 SYN Update Lotic
MIDAG 2015  September 7.55 1 MIDAG 2.4 71.7 SYN Update Lotic

MI5 2015  September 5.11 1 MI5 2.1 63.6 SYN Update Lotic
MI3 2015  September 2.33 1 MI3 1.8 59.0 SYN Update Lotic
MI2 2015  September 6.61 1 MI2 13.1 119.0 SYN Update Lotic

CORCK 2015  September 3.48 1 CORCK 14.1 659.0 SYN Update Lotic
DC2 2018  November 29.76 3 DC2 20.9 82.1 SYN Update Atypical Speciation (Lotic)
EL1 2015  September 5.29 1 EL1 10.7 76.5 SYN Update Lotic

ELUFE 2015  September 5.79 1 ELUFE 9.4 75.1 SYN Update Lotic
ELDFE 2015  September 6.35 1 ELDFE 8.8 73.0 SYN Update Lotic

ELELKO 2015  September 8.88 1 ELELKO 8.6 69.9 SYN Update Lotic
ELH93 2015  September 12.40 1 ELH93 7.9 61.9 SYN Update Lotic
FO26 2016  September 3.53 1 FR_UFR1 0.6 38.8 SM Update Lotic

HENUP 2016  September 3.77 1 FR_HC3 1.1 57.6 SM Update Lotic
FOUKI 2016  September 5.24 1 FR_FR2 28.9 173.0 SM Update Lotic

FOBCP 2016  September 9.72 1 FR_FRCP1 
(Compliance) 70.0 298.0 GeoSM Update Lotic

FODPO 2016  September 3.80 1 GH_PC2 66.8 235.8 PrevAnnGeo Update Lotic
FO28/LC-FRUS 2016  September 9.14 1 FO28/LC-FRUS 34.8 155.0 PrevYear Update Lotic

FO29 2016  September 8.52 1 FO29 34.8 148.0 PrevYear Update Lotic

FODGH 2016  September 7.25 1 GH_FR1 (Order - FR4 
and Compliance) 40.1 196.7 GeoSM Update Lotic

LC_DCDS 2016  September 7.53 1 LC_DCDS 2.1 16.8 SM Update Atypical Speciation (Lotic)
LC_DC1 2016  September 7.72 1 LC_DC1 1.6 10.3 SM Update Atypical Speciation (Lotic)

LI24 2016  September 3.77 1 LC_LC1 2.7 60.9 SM Update Lotic
SLINE 2016  September 4.08 1 LC_SLC 1.5 56.1 GeoSM Update Lotic
FO23 2016  September 6.73 1 LC_LC5 (Order - FR5) 30.7 166.0 SM Update Lotic
LCUT 2016  September 6.22 1 LC_LCUSWLC 35.9 214.3 GeoSM Update Lotic

LIDSL 2016  September 16.00 1 LC_LCDSSLCC 
(Compliance) 30.7 248.0 SM Update Atypical Speciation (Lotic)

LI8 2016  September 11.80 1 LC_LC4 23.5 201.0 SM Update Atypical Speciation (Lotic)
ELUGH 2016  September 4.35 1 GH_ER2 0.9 20.6 SM Update Lotic

EL20 2016  September 5.13 1 GH_ERC (Compliance) 1.2 29.0 GeoSM Update Lotic

MI25 2016  September 4.47 1 CM_MC1 0.2 12.8 SM Update Lotic
EL19 2016  September 7.58 1 EV_ER4 (Order - ER2) 10.6 72.3 SM Update Lotic

HACKUS 2016  September 8.06 5 EV_HC6 0.7 15.6 SM Update Lotic
HACKDS 2016  September 13.35 5 EV_HC1 (Compliance) 36.3 204.0 SM Update Atypical Speciation (Lotic)
MIUCO 2016  September 4.06 2 MIUCO 0.3 20.1 PrevYear Update Lotic

MIDCO 2016  September 4.23 2 CM_MC2 (Compliance) 7.0 339.4 GeoSM Update Lotic

MI2 2016  September 7.79 1 MI2 13.1 119.0 PrevYear Update Lotic
CORCK 2016  September 2.72 1 CM_CC1 17.0 705.0 SM Update Lotic

EL1 2016  September 5.72 1 EV_ER1 (Order - ER3) 9.4 74.4 GeoSM Update Lotic
ELUFE 2016  September 7.36 1 RG_ELKFERNIE 8.5 71.0 SM Update Lotic

ELELKO 2016  September 9.50 1 RG_ELKORES (Order - 
ER4) 7.9 70.2 SM Update Lotic

ELH93 2016  September 12.14 1 RG_ELKMOUTH 5.9 55.8 GeoSM Update Lotic
FO10 (now lotic 2015  September 7.00 3 FO10 (now lotic) 73.5 238.0 GeoSYN Update Lotic

DCDS 2019  May 27.78 3 DCDS 13.1 38.3 SYN Update Atypical Speciation (Lotic)

Page 4 of 22



November 2020 Attachment A
Table A-1

Compiled Lotic Dataset for Paired Invertebrate Tissue Selenium and Aqueous Selenium and Sulphate Concentrations

19133414/TM01/Rev0

Invertebrate 
Monitoring 

Station
Year Month

Invertebrate 
Tissue 

Selenium 
(mg/kg dw)

N of 
Invertebrate 

Tissue 
Samples

Water Monitoring 
Station

Aqueous 
Selenium 

(ug/L)

Aqueous 
Sulphate 

(mg/L)

EVWQP 
Pairing Code Dataset Speciation

LIDSL 2013  July 4.30 1 LC_LCDSSLCC 
(Compliance) 36.3 143.2 PostAnnGeo Update Atypical Speciation (Lotic)

LIDSL 2014  July 5.60 1 LC_LCDSSLCC 
(Compliance) 28.0 127.0 SM Update Atypical Speciation (Lotic)

FO23 2014  July 8.80 1 LC_LC5 (Order - FR5) 24.3 90.3 SM Update Lotic
LI24 2014  September 3.99 1 LC_LC1 1.4 30.2 SM Update Lotic

SLINE 2014  September 5.97 1 LC_SLC 1.0 27.2 SM Update Lotic
LILC3 2014  September 16.69 1 LC_LC3 31.3 209.0 SM Update Atypical Speciation (Lotic)
LIDSL 2014  September 13.67 1 LC_LCDSSLCC 27.7 137.0 SM Update Atypical Speciation (Lotic)

LI8 2014  September 8.42 1 LC_LC4 23.2 121.0 SM Update Atypical Speciation (Lotic)
LC_DCDS 2014  September 5.92 1 LC_DCDS 1.3 10.6 SM Update Atypical Speciation (Lotic)

LC_FRDSDC 2014 6.12 1 LC_FRDSDC 31.7 125.0 SM Update Lotic
LC_DC1 2014 September 4.87 1 LC_DC1 1.4 8.7 SM Update Atypical Speciation (Lotic)

LC_GRCK 2014 September 6.39 1 LC_GRCK 1.8 44.1 SM Update Lotic
LC_FRUS 2014 September 7.44 1 LC_FRUS 31.8 129.0 SM Update Lotic

LC_FRUSDC 2014 September 5.56 1 LC_FRUSDC 32.8 127.0 SM Update Lotic
LC_UC 2014 4.16 1 LC_US 0.2 14.0 SM Update Lotic

LI24 2017 September 4.96 10 LI24 3.3 70.8 SYN Update Lotic
SLINE 2017 April 4.04 10 LC_SLC 1.4 64.6 SM Update Lotic
SLINE 2017 September 4.79 10 SLINE 1.5 61.1 SYN Update Lotic
LCUT 2017 February 4.95 5 LC_LCUSWLC 46.8 306.0 SYN Update Lotic
LCUT 2017 April 6.26 10 LC_LCUSWLC 49.1 277.0 GeoSYN Update Lotic
LCUT 2017 September 5.89 10 LCUT 50.7 255.0 SYN Update Lotic
LCUT 2017 November 6.65 10 LCUT 124.0 460.0 SYN Update Lotic
LCUT 2017 December 6.67 10 LCUT 116.0 447.0 SYN Update Lotic
LILC3 2017 February 26.14 5 LC_LC3 38.0 419.0 GeoSM Update Atypical Speciation (Lotic)
LILC3 2017 September 23.86 10 LILC3 42.9 303.0 SYN Update Atypical Speciation (Lotic)
LILC3 2017 November 25.50 10 LILC3 72.4 331.0 SYN Update Atypical Speciation (Lotic)
LILC3 2017 December 26.92 10 LILC3 73.8 360.0 SYN Update Atypical Speciation (Lotic)

LIDSL 2017 March 12.06 5 LC_LCDSSLCC 
(Compliance) 37.4 281.7 GeoSM Update Atypical Speciation (Lotic)

LIDSL 2017 April 10.19 10 LC_LCDSSLCC 
(Compliance) 40.8 272.8 GeoSM Update Atypical Speciation (Lotic)

LIDSL 2017 September 13.57 10 LC_LCDSSLCC 
(Compliance) 36.0 244.4 GeoSM Update Atypical Speciation (Lotic)

LIDSL 2017 November 12.11 10 LIDSL 59.1 265.0 SYN Update Atypical Speciation (Lotic)

LIDSL 2017 December 11.12 10 LC_LCDSSLCC 
(Compliance) 59.5 275.0 SYN Update Atypical Speciation (Lotic)

LI8 2017 March 8.74 5 LI8 51.0 236.0 SYN Update Atypical Speciation (Lotic)
LI8 2017 April 8.45 10 LC_LC4 30.5 211.8 GeoSM Update Atypical Speciation (Lotic)
LI8 2017 September 11.36 10 LI8 29.1 198.0 SYN Update Atypical Speciation (Lotic)
LI8 2017 November 8.28 10 LI8 46.8 219.0 SYN Update Atypical Speciation (Lotic)
LI8 2017 December 8.91 10 LI8 47.5 224.0 SYN Update Atypical Speciation (Lotic)

FRUL 2017 April 6.84 10 LC_LC6 46.4 210.0 SM Update Lotic
FRUL 2017 September 8.12 10 FRUL 43.6 174.0 SYN Update Lotic
FO23 2017 April 6.55 10 LC_LC5 (Order - FR5) 37.8 176.0 GeoSM Update Lotic
FO23 2017 September 8.76 10 FO23 40.1 178.0 SYN Update Lotic

LISP23 2017 September 16.75 10 LISP23 35.0 237.0 SYN Update Atypical Speciation (Lotic)
LISP24 2017 September 16.12 10 LISP24 36.6 249.0 SYN Update Atypical Speciation (Lotic)
LISP24 2017 November 14.13 10 LISP24 59.0 274.0 SYN Update Atypical Speciation (Lotic)
LISP24 2017 December 12.75 10 LISP24 56.0 281.0 SYN Update Atypical Speciation (Lotic)

LIDCOM 2017 September 9.28 10 LIDCOM 31.6 216.0 SYN Update Atypical Speciation (Lotic)
LIDCOM 2017 November 7.38 10 LC_LCC 50.3 238.0 SYN Update Atypical Speciation (Lotic)
LIDCOM 2017 December 9.32 10 LC_LCC 53.2 244.0 SYN Update Atypical Speciation (Lotic)

FO26 2017 September 3.20 1 FO26 0.7 45.9 SYN Update Lotic
HENUP 2017 September 4.90 1 HENUP 1.0 67.2 SYN Update Lotic
FODHE 2017 September 8.10 1 FODHE 21.3 120.0 SYN Update Lotic

FOUNGD 2017 September 6.50 1 FOUNGD 53.0 198.0 SYN Update Lotic
FODNGD 2017 September 5.60 1 FODNGD 54.3 198.0 SYN Update Lotic

MP1 2017 September 5.60 1 MP1 52.2 223.0 SYN Update Lotic
FOUSH 2017 September 6.50 1 FOUSH 47.9 214.0 SYN Update Lotic
FOUKI 2017 September 6.70 3 FOUKI 44.5 232.0 SYN Update Lotic
FOBKS 2017 September 6.55 3 FOBKS 44.9 209.0 SYN Update Lotic
FOBSC 2017 September 5.00 1 FOBSC 78.9 291.0 SYN Update Lotic
FOBCP 2017 September 6.40 1 FOBCP 128.0 504.0 SYN Update Lotic

FRCP1SW 2017 September 6.90 1 FR_FRCP1SW 131.0 522.0 SYN Update Lotic
FRUPO 2017 September 7.40 1 FR_FRRD 98.9 362.0 SM Update Lotic
FODPO 2017 September 7.00 1 FODPO 89.6 336.0 SYN Update Lotic
FO22 2017 September 5.40 1 FO22 83.3 328.0 SYN Update Lotic

FOUEW 2017 September 6.60 1 FOUEW 77.9 271.0 SYN Update Lotic
LC_DC1 2017 September 7.00 1 LC_DC1 3.1 15.7 SYN Update Atypical Speciation (Lotic)

LC_DCDS 2017 September 7.90 1 LC_DCDS 7.9 39.1 SYN Update Atypical Speciation (Lotic)
LC_FRUS 2017 September 6.50 1 LC_FRUS 50.2 193.0 SYN Update Lotic

FO29 2017 September 7.50 1 FO29 49.2 184.0 SYN Update Lotic
FODGH 2017 September 6.10 1 FODGH 38.9 191.0 SYN Update Lotic
ELUGH 2017 September 6.60 1 GH_ER2 0.7 14.4 SYN Update Lotic
EL20 2017 September 5.10 1 GH_ERC 1.1 20.7 GeoSM Update Lotic

ALUSM 2017 September 6.90 1 ALUSM 0.6 15.8 SYN Update Lotic
MI25 2017 September 2.50 1 MI25 0.2 13.4 SYN Update Lotic

HACKDS 2017 September 11.00 1 HACKDS 38.9 193.0 SYN Update Atypical Speciation (Lotic)
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CORCK 2017 September 4.30 1 CORCK 14.2 838.0 SYN Update Lotic
EL19 2017 September 5.50 1 EL19 9.1 61.6 SYN Update Lotic

MIUCO 2017 September 2.80 1 MIUCO 0.3 16.3 SYN Update Lotic
MIDCO 2017 September 2.90 1 MIDCO 10.0 568.0 SYN Update Lotic

MI3 2017 September 5.50 1 MI3 1.8 86.6 SYN Update Lotic
MI2 2017 September 6.50 1 MI2 19.8 144.0 SYN Update Lotic
EL1 2017 September 5.60 1 EV_ER1 9.4 73.6 SM Update Lotic

ELUFE 2017 September 8.60 1 ELUFE 8.2 68.3 SYN Update Lotic
ELELKO 2017 September 7.00 1 ELELKO 7.5 64.0 SYN Update Lotic
ELH93 2017 September 8.15 3 ELH93 6.1 54.0 SYN Update Lotic
HENUP 2017 September 7.04 1 FR_HC3 1.0 64.4 SM Update Lotic
HENFO 2017 September 5.23 1 FR_HC1 26.0 152.0 SM Update Lotic

FR_MQ1 2017 September 6.15 1 FR_MQ1 - - - Update Lotic
LCUT 2018 March 6.27 10 LCUT 425 983.0 SYN Update Lotic
FOUKI 2018 March 5.10 3 FOUKI 55.3 289.0 SYN Update Lotic
FOBKS 2018 March 5.68 3 FOBKS 52.9 279.0 SYN Update Lotic
FRUPO 2018 March 6.80 1 FRUPO 111 361.0 SYN Update Lotic
EV_DC1 2013 September 47.50 1 EV_DC1 180 754.0 SM Update Atypical Speciation (Lotic)

FO22 2018 March 6.90 1 FO22 100 375.0 SYN Update Lotic
FOUEW 2018 March 6.30 1 FOUEW 86.3 335.0 SYN Update Lotic
SLINE 2018 March 5.11 10 SLINE 1.63 82.0 SYN Update Lotic
LILC3 2018 March 13.89 10 LILC3 104 406.0 SYN Update Atypical Speciation (Lotic)

LISP24 2018 March 7.40 10 WL_DCP_SP24 75.3 345.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2018 March 6.43 10 LIDSL 70.35 315.0 SYN Update Atypical Speciation (Lotic)

LIDCOM 2018 March 7.67 10 LC_LCC 61.1 267.0 SYN Update Atypical Speciation (Lotic)
LI8 2018 March 6.79 10 LI8 51 236.0 SYN Update Atypical Speciation (Lotic)

FRUL 2018 March 6.83 10 FRUL 53 227.0 SYN Update Lotic
FO23 2018 March 6.33 10 FO23 50.8 224.0 SYN Update Lotic
LCUT 2018 April 6.94 10 LCUT 258 767.0 SYN Update Lotic
LILC3 2018 April 17.41 10 LILC3 90.9 404.0 SYN Update Atypical Speciation (Lotic)

LISP24 2018 April 10.64 10 WL_DCP_SP24 77.2 350.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2018 April 9.17 10 LC_LCDSSLCC 82.5 333.0 SYN Update Atypical Speciation (Lotic)

LIDCOM 2018 April 9.23 10 LC_LCC 62.3 282.0 SYN Update Atypical Speciation (Lotic)
LI8 2018 April 9.97 10 LI8 59.6 254.0 SYN Update Atypical Speciation (Lotic)

FO23 2018 April 7.83 10 FO23 52.4 247.0 SYN Update Lotic
LILC3 2016 September 35.20 1 LC_LC3 34.9 346.0 SM Update Atypical Speciation (Lotic)
SPDC 2019 May 30.91 3 SPDC 15.8 46.6 SYN Update Atypical Speciation (Lotic)
GATE 2018 September 13.00 1 GATE 77.3 804.0 SYN Update Atypical Speciation (Lotic)
BOCK 2018 September 16.00 1 BOCK 73 741.0 SYN Update Atypical Speciation (Lotic)
ERCK 2018 September 6.00 1 ERCK 139 729.0 SYN Update Lotic
MIDER 2018 September 10.00 1 MIDER 4.33 75.7 SYN Update Lotic
MIDGA 2018 September 10.00 1 MIDGA 42.1 434.0 SYN Update Lotic
ALSUM 2018 September 10.01 3 ALSUM 0.545 16.7 SYN Update Lotic
CORCK 2018 September 3.55 3 CORCK 12.8 836.0 SYN Update Lotic

MI2 2018 September 9.00 1 MI2 18.6 170.0 SYN Update Lotic
MIDAG 2018 September 4.35 3 MIDAG 4.6 265.0 SYN Update Lotic
AGCK 2018 September 7.53 3 AGCK 1.6 19.6 SYN Update Lotic

HACKDS 2018 September 18.89 5 HACKDS 35.2 195.0 SYN Update Atypical Speciation (Lotic)
HACKUS 2018 September 10.00 1 HACKUS 41.7 219.0 SYN Update Lotic
MIDCO 2018 September 3.37 5 MIDCO 7.48 531.0 SYN Update Lotic
MIUCO 2018 September 4.90 3 MIUCO 0.262 16.4 SYN Update Lotic

MI25 2018 September 4.41 3 MI25 0.215 13.5 SYN Update Lotic
MI5 2018 September 6.44 3 MI5 2.57 133.0 SYN Update Lotic

MIULE 2018 September 8.76 3 MIULE 3.36 192.0 SYN Update Lotic
MIDBO 2018 September 7.80 1 MIDBO 18.4 164.0 SYN Update Lotic

MICOMP 2018 September 8.68 5 MICOMP 19.2 170.0 SYN Update Lotic
BACK 2018 September 9.60 1 BACK 7.35 44.1 SYN Update Lotic
SMCK 2018 September 6.20 1 SMCK 1.76 75.8 SYN Update Lotic
GRDS 2018 September 15.00 1 GRDS 25.9 154.0 SYN Update Atypical Speciation (Lotic)
EL19 2018 September 5.47 5 EL19 11.1 69.2 SYN Update Lotic
LE1 2018 September 3.20 1 LE1 0.43 - SYN Update Lotic

ELUEL 2018 September 6.73 5 ELUEL 1.57 24.1 SYN Update Lotic
ELDFE 2018 September 7.40 1 ELDFE 9.56 76.3 SYN Update Lotic
GHCKD 2018 September 21.00 1 GHCKD 161 882.0 SYN Update Atypical Speciation (Lotic)
ELH93 2018 September 8.89 3 ELH93 7.2 59.9 SYN Update Lotic

ELELKO 2018 September 10.65 5 ELEKO 9.45 76.4 SYN Update Lotic
UCWER 2018 September 8.36 3 UCWER 2.81 48.6 SYN Update Lotic
FODGH 2018 September 10.16 5 FODGH 43.8 188.0 SYN Update Lotic

EL1 2018 September 6.67 5 EL1 10.9 80.4 SYN Update Lotic
FO28 2018 September 9.03 3 FO28 42.7 176.0 SYN Update Lotic
FO29 2018 September 8.81 3 FO29 41.4 171.0 SYN Update Lotic
THCK 2018 September 26.00 1 THCK 162 1030.0 SYN Update Atypical Speciation (Lotic)
DC1 2018 September 10.97 3 DC1 8.08 33.9 SYN Update Atypical Speciation (Lotic)
EL20 2018 September 6.72 5 EL20 1.59 24.0 SYN Update Lotic

ELUGH 2018 September 6.35 3 ELUGH 0.766 18.0 SYN Update Lotic
WWRL 2018 September 6.76 3 WWRL 0.391 - SYN Update Lotic
GRCK 2018 September 6.90 1 GRCK 2.01 35.2 SYN Update Lotic

GH-SCW3 2018 September 11.96 3 GH-SCW3 22.3 158.0 SYN Update Lotic
ERSC5 2018 September 8.81 3 ERSC5 0.73 19.2 SYN Update Atypical Speciation (Lotic)
ER1A 2018 September 9.04 3 ER1A 0.7 19.2 SYN Update Lotic

ERSC4 2018 September 5.29 3 ERSC4 0.702 19.2 SYN Update Atypical Speciation (Lotic)
FC1 2018 September 4.80 1 FC1 19.6 116.0 SYN Update Lotic

FODHE 2018 September 12.56 3 FODHE 19.8 125.0 SYN Update Lotic
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HENUP 2018 September 3.81 3 HENUP 1.11 62.4 SYN Update Lotic
FOUEW 2018 September 6.43 3 FOUEW 70.9 272.0 SYN Update Lotic
FOUKI 2018 September 10.11 3 FOUKI 38 197.0 SYN Update Lotic
FO26 2018 September 3.76 3 FO26 0.567 45.5 SYN Update Lotic
FO22 2018 September 7.89 5 FO22 77.7 306.0 SYN Update Lotic

FOBKS 2018 September 10.29 3 FOBKS 36.2 191.0 SYN Update Lotic
FRUPO 2018 September 8.59 3 FRUPO 82 288.0 SYN Update Lotic
FOBCP 2018 September 8.62 5 FOBCP 200 748.0 SYN Update Lotic
FOBSC 2018 September 8.73 3 FOBSC 61.3 252.0 SYN Update Lotic

MP1 2018 September 7.84 3 MP1 44.3 183.0 SYN Update Lotic
FOUSH 2018 September 8.35 3 FOUSH 43.2 186.0 SYN Update Lotic

FODNGD 2018 September 8.32 3 FODNGD 42 178.0 SYN Update Lotic
FOUNGD 2018 September 6.95 3 FOUNGD 37.9 171.0 SYN Update Lotic
FODPO 2018 September 5.56 3 FODPO 81.7 331.0 SYN Update Lotic
LIDSL 2018 September 7.17 10 LIDSL 60.3 268.0 SYN Update Atypical Speciation (Lotic)

LIDCOM 2018 September 7.67 10 LIDCOM 51.9 216.0 SYN Update Atypical Speciation (Lotic)
FO23 2018 September 9.25 10 FO23 41.9 179.0 SYN Update Lotic
FRUL 2018 September 11.27 10 FRUL 42 176.0 SYN Update Lotic
LILC3 2018 September 10.26 10 LILC3 84.6 364.0 SYN Update Atypical Speciation (Lotic)
SLINE 2018 September 6.54 10 SLINE 1.48 63.2 SYN Update Lotic
LCUT 2018 September 7.84 10 LCUT 175 551.0 SYN Update Lotic
LI24 2018 September 6.76 10 LI24 2.89 72.2 SYN Update Lotic
LI8 2018 September 8.98 10 LI8 47.2 209.0 SYN Update Atypical Speciation (Lotic)

LISP24 2018 September 8.14 10 LISP24 59.6 283.0 SYN Update Atypical Speciation (Lotic)
BOCK 2016 September 50.47 1 EV_BC1 111 789.0 SM Update Atypical Speciation (Lotic)
SPDC 2018 December 42.70 5 SPDC 24.1 95.2 SYN Update Atypical Speciation (Lotic)

FOBSC 2018 December 49.10 3 FOBSC 49.1 261.0 SYN Update Lotic
ER1A 2019 September 6.44 3 ER1A 2.07 32.9 SYN Update Lotic

ERSC2 2019 September 8.96 3 ERSC2 9.48 79.7 SYN Update Atypical Speciation (Lotic)
ERSC4 2019 September 5.11 3 ERSC4 0.838 19.8 SYN Update Atypical Speciation (Lotic)

DC1 2019 May 9.39 3 DC1 7.48 24.3 SYN Update Atypical Speciation (Lotic)
DC1 2019 June 8.73 5 DC1 7.73 26.6 SYN Update Atypical Speciation (Lotic)
DC1 2019 September 8.93 5 DC1 17.1 50.7 SYN Update Atypical Speciation (Lotic)
DC1 2019 December 8.34 5 DC1 15.1 46.4 SYN Update Atypical Speciation (Lotic)

THCK 2019 September 63.18 3 THCK 124 809.5 SYN Update Atypical Speciation (Lotic)
DCDS 2019 June 22.30 5 DCDS 15 50.2 SYN Update Atypical Speciation (Lotic)
DCDS 2019 September 26.06 5 DCDS 34.2 103.0 SYN Update Atypical Speciation (Lotic)
DCDS 2019 December 26.56 5 DCDS 47.9 137.0 SYN Update Atypical Speciation (Lotic)
FRB 2019 September 8.69 5 FRB 41.1 160.0 SYN Update Lotic
FRB 2019 December 6.30 5 FRB 42.5 172.0 SYN Update Lotic

FRUS 2019 September 8.67 5 FRUS 40.3 158.0 SYN Update Lotic
FRUS 2019 December 6.72 5 FRUS 45.6 178.0 SYN Update Lotic
GRCK 2019 September 6.28 3 GRCK 1.84 49.7 SYN Update Lotic
AGCK 2019 September 7.25 3 AGCK 1.72 19.8 SYN Update Lotic

ALUSM 2019 September 5.67 3 ALUSM 0.62 16.3 SYN Update Lotic
BACK 2019 September 10.00 1 BACK 7.53 41.7 SYN Update Lotic

CLODE 2019 September 9.90 1 CLODE 159 452.0 SYN Update Atypical Speciation (Lotic)
EL1 2019 September 5.22 5 EL1 9.3 69.0 SYN Update Lotic

EL19 2019 September 7.00 5 EL19 9.6 61.3 SYN Update Lotic
EL20 2019 September 5.52 5 EL20 1.83 29.0 SYN Update Lotic

ELDFE 2019 September 7.40 1 ELDFE 8.5 63.8 SYN Update Lotic
ELELKO 2019 September 8.06 5 ELELKO 8.07 62.9 SYN Update Lotic
ELH93 2019 September 8.16 3 ELH93 6.54 52.4 SYN Update Lotic
ELUEL 2019 September 6.02 5 ELUEL 1.43 23.6 SYN Update Lotic
ELUGH 2019 September 4.98 3 ELUGH 0.745 17.5 SYN Update Lotic
ERCK 2019 September 5.50 1 ERCK 133 732.0 SYN Update Lotic
ERSC5 2019 September 8.97 3 ERSC5 2.05 30.8 SYN Update Atypical Speciation (Lotic)

FC1 2019 September 6.50 1 FC1 11.6 79.9 SYN Update Lotic
FO22 2019 February 5.35 3 FO22 99 343.0 SYN Update Lotic
FO22 2019 June 7.99 3 FO22 52.1 189.0 SYN Update Lotic
FO22 2019 September 7.09 5 FO22 70.4 245.0 SYN Update Lotic
FO22 2019 December 4.88 3 FO22 87.7 286.0 SYN Update Lotic
FO23 2019 January 7.29 10 FO23 45 193.0 SYN Update Lotic
FO23 2019 March 5.56 4 FO23 46.6 217.0 SYN Update Lotic
FO23 2019 April 7.52 10 FO23 44.6 211.0 SYN Update Lotic
FO23 2019 September 8.42 10 FO23 33.5 157.0 SYN Update Lotic
FO23 2019 December 6.64 10 FO23 45 187.0 SYN Update Lotic
FO26 2019 June 3.47 3 FO26 0.603 17.4 SYN Update Lotic
FO26 2019 September 3.03 3 FO26 0.61 37.8 SYN Update Lotic

FOBCP 2019 February 9.32 3 FOBCP - - SYN Update Lotic
FOBCP 2019 June 4.03 3 FOBCP 28.3 107.0 SYN Update Lotic
FOBCP 2019 September 7.68 5 FOBCP 57.5 234.0 SYN Update Lotic
FOBKS 2019 February 13.00 1 FOBKS 47.1 298.0 SYN Update Lotic
FOBKS 2019 June 4.24 3 FOBKS 10.2 63.1 SYN Update Lotic
FOBKS 2019 September 8.26 3 FOBKS 34.8 168.0 SYN Update Lotic
FOBKS 2019 December 7.25 3 FOBKS 53 231.0 SYN Update Lotic
FOBSC 2019 June 5.36 3 FOBSC 14.2 71.6 SYN Update Lotic
FOBSC 2019 September 12.33 3 FOBSC 51.8 230.0 SYN Update Lotic
FOBSC 2019 December 6.75 3 FOBSC 135 458.0 SYN Update Lotic
FODGH 2019 September 8.23 5 FODGH 40.9 175.0 SYN Update Lotic
FODHE 2019 June 5.42 3 FODHE 4.28 36.1 SYN Update Lotic
FODHE 2019 September 5.70 3 FODHE 13.5 89.9 SYN Update Lotic
FODHE 2019 December 4.92 3 FODHE 21.8 132.0 SYN Update Lotic
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FODNGD 2019 February 6.63 3 FODNGD 54.4 272.0 SYN Update Lotic
FODNGD 2019 June 4.66 3 FODNGD 8.59 52.2 SYN Update Lotic
FODNGD 2019 September 6.32 3 FODNGD 30.2 137.0 SYN Update Lotic
FODNGD 2019 December 5.45 3 FODNGD 55.4 220.0 SYN Update Lotic
FODPO 2019 February 5.33 3 FODPO 99.6 375.0 SYN Update Lotic
FODPO 2019 June 5.12 3 FODPO 48.4 180.0 SYN Update Lotic
FODPO 2019 September 6.04 3 FODPO 69.7 255.0 SYN Update Lotic
FODPO 2019 December 3.90 3 FODPO 122 417.0 SYN Update Lotic
FOUCL 2019 September 6.12 3 FOUCL 16.5 98.7 SYN Update Lotic
FOUCL 2019 December 4.13 3 FOUCL 30 154.0 SYN Update Lotic
FOUEW 2019 February 4.88 3 FOUEW 85.5 315.0 SYN Update Lotic
FOUEW 2019 June 6.18 3 FOUEW 0.502 21.9 SYN Update Lotic
FOUEW 2019 September 6.71 3 FOUEW 61 218.0 SYN Update Lotic
FOUEW 2019 December 4.88 3 FOUEW 73.3 243.0 SYN Update Lotic
FOUKI 2019 February 4.66 3 FOUKI 35.15 294.0 SYN Update Lotic
FOUKI 2019 June 4.80 3 FOUKI 9.68 59.8 SYN Update Lotic
FOUKI 2019 September 7.95 3 FOUKI 31.2 163.0 SYN Update Lotic
FOUKI 2019 December 4.30 3 FOUKI 52.2 230.0 SYN Update Lotic

FOUNGD 2019 February 5.60 3 FOUNGD 48.4 260.0 SYN Update Lotic
FOUNGD 2019 June 4.89 3 FOUNGD 8.86 51.6 SYN Update Lotic
FOUNGD 2019 September 6.64 3 FOUNGD 27.7 129.0 SYN Update Lotic
FOUNGD 2019 December 4.59 3 FOUNGD 53.8 218.0 SYN Update Lotic
FOUSH 2019 February 7.59 3 FOUSH 61.2 289.0 SYN Update Lotic
FOUSH 2019 June 5.53 3 FOUSH 10.7 56.7 SYN Update Lotic
FOUSH 2019 September 5.83 3 FOUSH 36.3 159.0 SYN Update Lotic
FOUSH 2019 December 6.02 3 FOUSH 56.1 231.0 SYN Update Lotic

FRCP1SW 2019 June 12.12 3 FRCP1SW 30.9 116.0 SYN Update Lotic
FRCP1SW 2019 September 7.70 3 FRCP1SW 54.2 241.0 SYN Update Lotic

FRUL 2019 January 7.38 5 FRUL 52.4 208.0 SYN Update Lotic
FRUL 2019 March 6.74 10 FRUL 52.3 217.0 SYN Update Lotic
FRUL 2019 April 7.99 10 FRUL 54.8 232.0 SYN Update Lotic
FRUL 2019 September 9.92 10 FRUL 41.4 160.0 SYN Update Lotic
FRUL 2019 December 8.44 10 FRUL 48.3 186.0 SYN Update Lotic

FRUPO 2019 February 6.32 3 FRUPO 91.1 260.0 SYN Update Lotic
FRUPO 2019 June 6.75 3 FRUPO 39.1 141.0 SYN Update Lotic
FRUPO 2019 September 6.95 3 FRUPO 66.2 230.0 SYN Update Lotic
FRUPO 2019 December 4.32 3 FRUPO 100 307.0 SYN Update Lotic
GATE 2019 September 12.00 1 GATE 176 1020.0 SYN Update Atypical Speciation (Lotic)

GH-SCW3 2019 September 14.50 3 GH-SCW3 - - SYN Update Lotic
GHCKD 2019 September 17.00 1 GHCKD 116 606.0 SYN Update Atypical Speciation (Lotic)
GRDS 2019 September 14.00 1 GRDS 23 143.0 SYN Update Atypical Speciation (Lotic)

HACKDS 2019 September 16.95 5 HACKDS 32.4 176.0 SYN Update Atypical Speciation (Lotic)
HACKUS 2019 September 9.70 1 HACKUS 40.1 204.0 SYN Update Lotic
HENUP 2019 June 6.05 3 HENUP 42.8 160.0 SYN Update Lotic
HENUP 2019 September 4.54 3 HENUP 1.11 48.0 SYN Update Lotic

KICK 2019 September 5.20 1 KICK 106 284.0 SYN Update Lotic
LCUT 2019 January 6.03 9 LCUT 51.8 296.0 SYN Update Lotic
LCUT 2019 April 8.43 5 LCUT 49.3 315.0 SYN Update Lotic
LCUT 2019 May 3.80 9 LCUT 36 208.0 SYN Update Lotic
LCUT 2019 June 4.07 10 LCUT 26.1 150.0 SYN Update Lotic
LCUT 2019 July 3.24 10 LCUT 42 213.0 SYN Update Lotic
LCUT 2019 August 5.18 10 LCUT 81.5 296.0 SYN Update Lotic
LCUT 2019 September 7.63 10 LCUT 95.5 357.0 SM Update Lotic
LCUT 2019 December 4.46 10 LCUT 242 671.0 SYN Update Lotic
LE1 2019 September 5.79 3 LE1 0.459 4.9 SYN Update Lotic
LI24 2019 February 6.30 1 LI24 2.94 113.0 SYN Update Lotic
LI24 2019 April 6.67 10 LI24 1.93 37.6 SYN Update Lotic
LI24 2019 May 6.58 10 LI24 2.48 35.4 SYN Update Lotic
LI24 2019 June 5.42 10 LI24 1.72 23.1 SYN Update Lotic
LI24 2019 July 6.54 10 LI24 2.31 35.3 SYN Update Lotic
LI24 2019 August 6.70 10 LI24 2.94 49.9 SYN Update Lotic
LI24 2019 September 5.32 10 LI24 3.04 56.8 SYN Update Lotic
LI24 2019 December 3.56 6 LI24 3.4 87.8 SYN Update Lotic
LI8 2019 January 5.72 10 LI8 28 222.0 SYN Update Atypical Speciation (Lotic)
LI8 2019 February 6.59 10 LI8 24.7 227.0 SYN Update Atypical Speciation (Lotic)
LI8 2019 April 7.37 10 LI8 21.2 161.0 SYN Update Atypical Speciation (Lotic)
LI8 2019 May 6.08 10 LI8 15.3 120.0 SYN Update Atypical Speciation (Lotic)
LI8 2019 June 6.60 10 LI8 11.4 85.7 SYN Update Atypical Speciation (Lotic)
LI8 2019 July 6.35 10 LI8 21.9 122.0 SYN Update Atypical Speciation (Lotic)
LI8 2019 August 6.73 10 LI8 20.7 154.0 SYN Update Atypical Speciation (Lotic)
LI8 2019 September 6.47 10 LI8 32.2 154.0 SYN Update Atypical Speciation (Lotic)
LI8 2019 December 4.21 10 LI8 37.7 216.0 SYN Update Atypical Speciation (Lotic)

LIDCOM 2019 January 7.01 10 LIDCOM 32.2 248.0 SYN Update Atypical Speciation (Lotic)
LIDCOM 2019 February 7.68 10 LIDCOM 27.4 254.0 SYN Update Atypical Speciation (Lotic)
LIDCOM 2019 April 7.98 10 LIDCOM 24.4 181.0 SYN Update Atypical Speciation (Lotic)
LIDCOM 2019 September 6.45 10 LIDCOM 25.7 161.0 SYN Update Atypical Speciation (Lotic)
LIDCOM 2019 December 5.23 10 LIDCOM 33.2 241.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2019 January 5.60 10 LIDSL 36.1 295.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2019 February 6.50 10 LIDSL 31.8 306.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2019 April 5.95 10 LIDSL 26.65 227.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2019 May 7.01 10 LIDSL 19 147.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2019 June 6.65 10 LIDSL 12.55 89.6 SYN Update Atypical Speciation (Lotic)
LIDSL 2019 July 5.37 10 LIDSL 27.3 136.0 SYN Update Atypical Speciation (Lotic)
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LIDSL 2019 August 5.97 10 LIDSL 25.3 178.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2019 September 6.94 10 LIDSL 27.7 137.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2019 December 4.64 10 LIDSL 60.85 282.0 SYN Update Atypical Speciation (Lotic)
LILC3 2019 January 8.44 10 LILC3 40.1 401.0 SYN Update Atypical Speciation (Lotic)
LILC3 2019 February 10.60 10 LILC3 34.8 412.0 SYN Update Atypical Speciation (Lotic)
LILC3 2019 April 11.03 10 LILC3 40.6 369.0 SYN Update Atypical Speciation (Lotic)
LILC3 2019 May 10.34 10 LILC3 26.1 210.0 SYN Update Atypical Speciation (Lotic)
LILC3 2019 June 7.67 10 LILC3 18.3 136.0 SYN Update Atypical Speciation (Lotic)
LILC3 2019 July 7.15 10 LILC3 32.3 157.0 SYN Update Atypical Speciation (Lotic)
LILC3 2019 August 8.04 10 LILC3 30.9 238.0 SYN Update Atypical Speciation (Lotic)
LILC3 2019 September 9.69 10 LILC3 38.8 261.0 SYN Update Atypical Speciation (Lotic)
LILC3 2019 December 7.61 10 LILC3 97.1 378.0 SYN Update Atypical Speciation (Lotic)

LISP24 2019 January 6.14 10 LISP24 29.7 314.0 SYN Update Atypical Speciation (Lotic)
LISP24 2019 February 7.06 10 LISP24 27.9 339.0 SYN Update Atypical Speciation (Lotic)
LISP24 2019 April 7.41 10 LISP24 25.8 229.0 SYN Update Atypical Speciation (Lotic)
LISP24 2019 September 6.54 10 LISP24 23.5 198.0 SYN Update Atypical Speciation (Lotic)
LISP24 2019 December 5.89 10 LISP24 61 273.0 SYN Update Atypical Speciation (Lotic)

MI2 2019 September 7.70 1 MI2 8.13 89.3 SYN Update Lotic
MI25 2019 September 4.58 3 MI25 0.237 14.2 SYN Update Lotic
MI3 2019 September 4.70 3 MI3 1.47 43.3 SYN Update Lotic
MI5 2019 September 6.08 3 MI5 2.02 85.7 SYN Update Lotic

MICOMP 2019 September 5.50 5 MICOMP 8.39 87.7 SYN Update Lotic
MIDAG 2019 September 9.13 3 MIDAG 2.435 69.5 SYN Update Lotic
MIDBO 2019 September 6.90 1 MIDBO 9.98 98.0 SYN Update Lotic
MIDCO 2019 September 3.07 5 MIDCO 9.17 373.0 SM Update Lotic
MIDCO 2019 September 3.13 3 MIDCO 9.17 373.0 SYN Update Lotic
MIDER 2019 September 5.49 3 MIDER 1.83 56.0 SYN Update Lotic
MIDGA 2019 September 8.20 1 MIDGA 7.85 84.6 SYN Update Lotic
MIUCO 2019 September 5.65 3 MIUCO 0.259 17.2 SYN Update Lotic
MIULE 2019 September 5.33 3 MIULE 3.12 123.0 SYN Update Lotic
MP1 2019 February 5.82 3 MP1 62.5 290.0 SYN Update Lotic
MP1 2019 June 5.75 3 MP1 10.8 56.3 SYN Update Lotic
MP1 2019 September 6.59 3 MP1 34.4 151.0 SYN Update Lotic
MP1 2019 December 5.74 3 MP1 57 226.0 SYN Update Lotic

SCDTC 2019 September 9.59 3 SCDTC 9.99 84.7 SYN Update Atypical Speciation (Lotic)
SCOUTDS 2019 September 12.42 3 SCOUTDS 32.9 161.0 SYN Update Lotic
SCOUTDS 2019 December 6.99 3 SCOUTDS 129 442.0 SYN Update Lotic

SLINE 2019 January 3.94 10 SLINE 1.75 81.7 SYN Update Lotic
SLINE 2019 February 4.88 10 SLINE 1.7 89.4 SYN Update Lotic
SLINE 2019 April 5.83 10 SLINE 1.01 37.6 SYN Update Lotic
SLINE 2019 May 5.87 10 SLINE 0.748 21.3 SYN Update Lotic
SLINE 2019 June 6.01 10 SLINE 0.656 14.7 SYN Update Lotic
SLINE 2019 July 5.64 10 SLINE 0.865 26.8 SYN Update Lotic
SLINE 2019 August 5.94 10 SLINE 1.3 43.1 SYN Update Lotic
SLINE 2019 September 5.05 10 SLINE 1.37 53.5 SYN Update Lotic
SLINE 2019 December 2.65 10 SLINE 1.46 71.5 SYN Update Lotic
SPDC 2019 March 45.31 4 SPDC 18.5 81.1 SYN Update Atypical Speciation (Lotic)

UCWER 2019 September 8.73 3 UCWER 2.93 51.9 SYN Update Lotic
WWRL 2019 September 7.65 3 WWRL 0.407 <0.3 SYN Update Lotic
WWRL 2019 September 6.76 3 WWRL 0.407 <0.3 SM Update Lotic

DC3 2019 February 6.71 3 DC3 19.1 79.2 SYN Update Atypical Speciation (Lotic)
DC3 2019 May 7.45 3 DC3 13.3 40.8 SYN Update Atypical Speciation (Lotic)
DC3 2019 June 5.01 5 DC3 16.7 51.5 SYN Update Atypical Speciation (Lotic)
DC3 2019 September 6.46 5 DC3 45.9 132.0 SYN Update Atypical Speciation (Lotic)
DC3 2019 December 6.20 5 DC3 49.7 142.0 SYN Update Atypical Speciation (Lotic)

DCEF 2019 February 6.02 5 DCEF 1.39 5.9 SYN Update Lotic
DCEF 2019 May 4.53 3 DCEF 1.67 5.9 SYN Update Lotic
DCEF 2019 June 4.28 5 DCEF 1.76 7.4 SYN Update Lotic
DCEF 2019 September 6.71 5 DCEF 1.63 7.0 SYN Update Lotic
DCEF 2019 December 4.59 5 DCEF 1.41 7.0 SYN Update Lotic
DCDS 2018 December 49.92 5 DCDS 23.9 95.1 SYN Update Atypical Speciation (Lotic)
SPDC 2019 June 20.82 5 SPDC 19.8 63.0 SYN Update Atypical Speciation (Lotic)
SPDC 2019 September 11.39 5 SPDC 41.6 121.0 SYN Update Atypical Speciation (Lotic)
SPDC 2019 December 15.69 5 SPDC 50.1 143.0 SYN Update Atypical Speciation (Lotic)
DC2 2019 May 16.50 3 DC2 7.71 23.9 SYN Update Atypical Speciation (Lotic)
DC2 2019 June 8.55 5 DC2 9.48 31.2 SYN Update Atypical Speciation (Lotic)
DC2 2019 September 11.57 5 DC2 31.3 93.8 SYN Update Atypical Speciation (Lotic)
DC2 2019 December 9.05 5 DC2 41.3 120.0 SYN Update Atypical Speciation (Lotic)
DC4 2019 February 10.44 5 DC4 8.21 32.6 SYN Update Atypical Speciation (Lotic)
DC4 2019 May 8.10 3 DC4 7.87 24.1 SYN Update Atypical Speciation (Lotic)
DC4 2019 June 8.17 5 DC4 8.5 28.3 SYN Update Atypical Speciation (Lotic)
DC4 2019 September 8.83 5 DC4 18 55.8 SYN Update Atypical Speciation (Lotic)
DC4 2019 December 7.03 5 DC4 15 47.6 SYN Update Atypical Speciation (Lotic)

ERCKUT 2019 September 5.02 3 ERCKUT 149 738.0 SYN Update Lotic
ERCKDT 2019 September 7.39 3 ERCKDT 150 690.0 SYN Update Lotic

UFR1 2019 February 4.59 3 UFR1 1.02 49.9 SYN Update Lotic
UFR1 2019 December 4.46 3 UFR1 0.823 44.7 SYN Update Lotic

CLODE 2018 September 13.00 1 CLODE 145 473.0 SYN Update Atypical Speciation (Lotic)
DC1 2018 November 10.15 5 DC1 7.54 30.5 SYN Update Atypical Speciation (Lotic)
DC3 2018 November 8.12 5 DC3 23 93.7 SYN Update Atypical Speciation (Lotic)

BOCK 2015 September 71.20 1 BOCK 131 765.0 SYN Update Atypical Speciation (Lotic)
DCEF 2018 November 4.84 5 DCEF 1.24 6.4 SYN Update Lotic
ER1A 2017 September 5.92 3 ER1A 0.594 17.0 SM Update Lotic
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BOCK 2019 September 78.00 1 BOCK 162 1000.0 SYN Update Atypical Speciation (Lotic)
FO22 2018 December 4.20 3 FO22 94.4 324.0 SYN Update Lotic
FO23 2018 April 8.60 10 FO23 33.9 141.0 SYN Update Lotic
FO23 2018 May 7.58 10 FO23 23.9 87.7 SYN Update Lotic
FO23 2018 December 9.72 10 FO23 40.2 205.0 SYN Update Lotic

FOBCP 2018 December 13.19 3 FOBCP 603 1880.0 SYN Update Lotic
FOBKS 2018 December 4.57 3 FOBKS 49.4 256.0 SYN Update Lotic
DCDS 2019 February 59.73 5 DCDS 19.1 83.3 SYN Update Atypical Speciation (Lotic)

FODHE 2018 December 6.08 3 FODHE 25.1 143.0 SYN Update Lotic
FODNGD 2018 December 5.17 3 FODNGD 51.8 219.0 SYN Update Lotic

DCDS 2018 September 68.16 3 DCDS 24.9 86.5 SYN Update Atypical Speciation (Lotic)
FOUEW 2018 December 4.99 3 FOUEW 86.6 302.0 SYN Update Lotic
FOUKI 2018 December 5.79 3 FOUKI 47.4 250.0 SYN Update Lotic

FOUNGD 2018 December 5.68 3 FOUNGD 52.2 209.0 SYN Update Lotic
FOUSH 2018 December 5.23 3 FOUSH 57.1 252.0 SYN Update Lotic
FRUL 2018 May 7.98 10 FRUL 36.3 154.0 SYN Update Lotic
FRUL 2018 December 9.71 10 FRUL 49.1 210.0 SYN Update Lotic

FRUPO 2018 December 5.13 3 FRUPO 68.7 262.0 SYN Update Lotic
KICK 2018 September 6.60 1 KICK 164 441.0 SYN Update Lotic
LCUT 2018 May 7.57 10 LCUT 34.8 170.0 SYN Update Lotic
LCUT 2018 May 7.41 10 LCUT 16.65 93.0 SYN Update Lotic
LCUT 2018 December 6.34 10 LCUT 43.6 286.0 SYN Update Lotic
LI24 2018 May 12.98 10 LI24 2.08 31.6 SYN Update Lotic
LI24 2018 December 5.43 10 LI24 3.37 86.0 SYN Update Lotic
LI8 2018 May 11.77 10 LI8 34.3 150.0 SYN Update Atypical Speciation (Lotic)
LI8 2018 May 8.46 10 LI8 16.3 82.2 SYN Update Atypical Speciation (Lotic)
LI8 2018 December 7.16 10 LI8 26.2 220.0 SYN Update Atypical Speciation (Lotic)

LIDCOM 2018 May 9.11 10 LIDCOM 17.06667 84.6 SM Update Atypical Speciation (Lotic)
LIDCOM 2018 May 9.23 10 LIDCOM 17.06667 84.6 SYN Update Atypical Speciation (Lotic)
LIDCOM 2018 December 7.33 10 LIDCOM 30.1 242.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2018 April 9.49 10 LIDSL 44.8 175.0 SYN Update Atypical Speciation (Lotic)
LIDSL 2018 May 9.18 10 LIDSL 19.15 89.1 SYN Update Atypical Speciation (Lotic)
LIDSL 2018 December 6.70 10 LIDSL 31.45 263.0 SYN Update Atypical Speciation (Lotic)
LILC3 2018 May 18.01 10 LILC3 51.3 208.0 SYN Update Atypical Speciation (Lotic)
LILC3 2018 May 14.88 10 LILC3 39.6 155.0 SYN Update Atypical Speciation (Lotic)
LILC3 2018 December 8.17 10 LILC3 33.7 337.0 SYN Update Atypical Speciation (Lotic)

LISP24 2018 May 9.99 10 LISP24 38.2 167.0 SYN Update Atypical Speciation (Lotic)
LISP24 2018 May 8.84 10 LISP24 20.3 96.5 SYN Update Atypical Speciation (Lotic)
LISP24 2018 December 6.69 10 LISP24 27.8 280.0 SYN Update Atypical Speciation (Lotic)

MP1 2018 December 6.20 3 MP1 57 249.0 SYN Update Lotic
SCDTC 2018 September 11.32 3 SCDTC 23.8 151.0 SYN Update Atypical Speciation (Lotic)
SLINE 2018 April 5.50 10 SLINE 0.764 23.0 SYN Update Lotic
SLINE 2018 December 4.16 10 SLINE 1.5 72.9 SYN Update Lotic
UFR1 2018 December 3.93 3 UFR1 0.732 45.2 SYN Update Lotic
Notes: "-" = not available; ">" = below the laboratory detection limit; mg/kg dw = milligrams per kilogram dry weight; 

mg/L = milligrams per litre; ug/L = micrograms per litre

EVWQP = Elk Valley Water Quality Plan
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ALE1 2018  August 4.60 1 ALE1 0.783 25 SYN Update 394 1.22 6.55 59.5
ALE1 2019  July 13.20 3 ALE1 0.601 24.1 SYN Update 440 1.2 7.15 66.1
ALE1 2019  September 8.77 3 ALE1 0.702 25.5 SYN Update 321 1.2 5.65 42.5
ALEI 2018  August 13.04 2 ALEI 0.783 25 SYN Update 394 1.22 6.55 59.5
AQU1 2018  August 16.94 3 AQU1 6.57 82 SYN Update 331 3.47 7.085 70.5
AQU1 2019  July 27.22 3 AQU1 6.45 92.5 SYN Update 450 3.1 9.13 85.6
AQU1 2019  May 21.50 3 AQU1 9.14 101 SYN Update 376 2.1 6.86 63.5
AQU1 2019  September 14.28 2 AQU1 6.83 107 SYN Update 328 1.7 9.35 91.4
BA6 2006  August 3.27 1 BA6 <1 5.1 SYN EVWQP - 2.9 - -

BOPDE 2012  September 9.34 2 BOPDE 449 992.5 GeoSYN EVWQP - 2.4 10.5 88.6
CUPO 2018  May 3.35 2 CUPO 0.484 10.2 SYN Update 256 4.15 14 126

DOMRS 2019  May 7.57 3 DOMRS 1.88 23.9 SM Update 437 0.95 9.72 92
DOMRS 2019  September 9.07 3 DOMRS 0.466 18.8 SYN Update 430 2.9 6.62 68.6

EL14 2006  August 4.41 1 EL14 <1 2.6 SYN EVWQP - 0.6 - -
EL14 2009  June 6.40 1 EL14 0.41 - SYN EVWQP - - 12.04 112.3
EL14 2015  September 2.27 3 EL14 0.3128628 4.13 GeoSYN Update - 0.5 8.3810241 81.844897

EL14O 2012  September 3.55 3 EL14O 0.26 4 GeoSYN EVWQP - 0.65 9.5 88
EL18 2006  August 4.30 1 EL18 <1 21.4 SYN EVWQP - 2.8 - -
ELKO 2013  July 9.54 1 ELKO 6.45 39.4 SYN Update - - - -
ELKO 2015  September 10.05 3 ELKO 8.9309892 66 GeoSYN Update - 0.5867077 8.8713895 87.194604
ELKOL 2012  September 17.45 1 ELKOL 7.89 57.7 SYN EVWQP - 1.18 10.1 89.5
ELKOM 2012  September 15.97 1 ELKOM 2.26 37.1 SYN EVWQP - 4.42 8.7 85.2
ELKOU 2012  September 8.81 1 ELKOU 0.48 8.51 SYN EVWQP - 6.86 4.8 48.2

ELWDGC 2012  September 7.71 1 ELWDGC 1.77 43.9 SYN EVWQP - 2.65 12.4 110.8
ELWDGC 2015  September 10.57 3 ELWDGC 3.3515434 51 GeoSYN Update - 1.2034236 6.5805625 61.158934
ELWDGC 2018  May 22.63 3 ELWDGC 6.42 69 SYN Update 268 3.15 9.7 86
ELWDGC 2018  August 24.09 3 ELWDGC 7.31 57 SYN Update 347 1.61 4.745 49.5
ELWDGC 2019  September 14.29 3 ELWDGC 5.13 57.8 SYN Update 465 1.4 8.95 91.7
ELWDGC 2019  May 41.08 3 ELWDGC 8.27 83.8 SM Update 398 1.4 6.92 79

EREV 2019  June 10.73 3 EREV 9.47 64.9 SYN Update 318 1.4 8.95 81.9
ERH 2018  August 9.37 3 ERH 1.03 13 SYN Update 317 2.41 8.46 77.5

ERIMF 2018  July 2.73 3 ERIMF 0.091 5.93 SYN Update 206 3.79 6.71 87
ERIMF 2019  June 3.47 3 ERIMF 0.14 12.6 SYN Update 455 1.4 8.53 90.3

ERIMNF 2019  June 5.64 3 ERIMNF 0.443 179 SYN Update 358 8 6.96 57.6
ERMO 2018  May 6.87 3 ERMO 0.607 5.92 SYN Update 294 1.36 10.065287 98.59006
EROL 2015  September 14.46 3 EROL 3.7888059 36.3 GeoSYN Update - 0.5809773 8.419851 81.449526
EROL 2018  August 9.20 2 EROL 0.127 5.46 SYN Update 324 2.01 6.2489999 58.223707
EROL 2018  August 18.00 1 EROL 0.127 5.46 SYN Update 324 2.01 6.2489999 58.223707
EROL 2019  May 9.41 3 EROL 1.49 13.4 SYN Update 442 0.83 8.37 68.4
EROL 2019  June 10.80 3 EROL 2.65 28.4 SYN Update 427 1.5 10.7 103.1
EROL 2019  September 4.07 3 EROL 0.097 18.8 SYN Update 387 1.2 5.8638298 59.751402
EROLL 2012  September 3.96 3 EROLL 1.01 14.6 GeoSYN EVWQP - 1.09 12 117.1
EROU 2015  September 1.75 3 EROU 0.1930283 3.07 GeoSYN Update - 5.9849484 8.3543767 88.996252
EROU 2018  July 2.48 3 EROU 0.253 5.9 SYN Update 281 12 4.6514514 48.062459
EROU 2018  May 3.33 3 EROU 0.2 34.7 SYN Update 294 5.48 5.7131427 56.391489
EROU 2019  June 2.54 3 EROU 0.22 18 SYN Update 335 7.1 5.9 64.3
EROUL 2012  September 2.77 3 EROUL 0.25 10.88 GeoSYN EVWQP - 7.27 12.1 116.5
ERSCIM 2019  June 10.18 3 ERSCIM 26.5 149 SYN Update 364 0.85 9.17 74.1
ERSCMC 2019  May 12.00 3 ERSCMC 9.39 77.2 SYN Update 446 0.88 9.2 85
ERSCMC 2019  September 9.73 3 ERSCMC 4.36 42.6 SYN Update 373 1.6 13.39 126

ERST 2018  July 7.22 3 ERST 0.941 25 SYN Update 318 1.3 4.9839743 51.497573
ERST 2018  May 6.94 3 ERST 3.64 55.9 SYN Update 271 1.93 7.0044058 62.25753
ERST 2019  May 10.63 3 ERST 1.62 44.5 SYN Update 413 2.7 7.81 67.9
ERUP 2015  September 4.18 3 ERUP 0.2057835 20.9 GeoSYN Update - 2.1370126 9.6340791 103.76444
ERUP 2018  August 5.54 3 ERUP 0.304 21 SYN Update 335 3.6 10.954451 123.20714
ERUP 2019  May 5.25 3 ERUP 0.298 22.1 SYN Update 478 2.3 5.86 59.6
ERUP 2019  June 6.44 3 ERUP 0.317 22.4 SYN Update 414 2.2 5.6 49.5
ERUP 2019  September 3.62 3 ERUP 0.291 21.2 SYN Update 292 3.4 6.53 60.5
ERW 2018  August 50.70 3 ERW 2.39 41 SYN Update 440 3.96 4.8802152 52.497619
ERW 2019  June 23.83 3 ERW 9 90.5 SYN Update 344 3.4 6.07 61.4

ERWCO 2018  May 29.71 3 ERWCO 6.25 62.6 SYN Update 266 1.85 6.8581339 64.899923
ERWSF 2012  September 3.29 1 ERWSF 0.14 4.26 SYN EVWQP - 3.66 11.9 120
ERWSF 2018  July 2.84 3 ERWSF 0.417 6.8 SYN Update 345 6.39 8.8096538 109.1192
ERWSF 2019  May 4.56 3 ERWSF 0.576 10.1 SYN Update 426 4.5 16.42 164.2
ERWSF 2019  June 4.70 3 ERWSF 0.514 9.21 SYN Update 394 6 23.61 -
ERWSF 2019  September 3.52 3 ERWSF 0.445 9.88 SYN Update 422 3.2 9.2932406 92.180258

EV_AQW 2013  September 22.94 2 EV_AQW 4.62 - SM Update - - - -
EV_ERP2 2013  July 7.34 1 EV_ERP2 1.22 14.2 SYN Update - 1.4 7.85 74.6
EV_ERP3 2013  July 14.70 1 EV_ERP3 0.46 9.07 SYN Update - 1.1 9.45 79.7
EV_ERP4 2013  July 3.55 1 EV_ERP4 0.31 3.5 SYN Update - 2.09 10.69 93

GO13 2009  August 14.37 1 EV_GC2 13.5 121.7 GeoSM EVWQP - - 9.2 -
GO13 2009  May 25.46 1 EV_GC2 11.6 110 SM EVWQP - - 8.01 78.8

EV_GAPD 2013  July 22.10 1 EV_GT1 144 701 SM Update - - - -
HA7 2009  June 28.62 1 EV_HC1 20.3 124.8 GeoSM EVWQP - - 7.79 60.9
HA7 2013  September 14.69 2 EV_HC1 37.6 178 SM Update - - - -
HA7 2013  July 19.10 1 EV_HC1 27.4 114 SM Update - - - -

EVPPS 2018  August 10.48 3 EVPPS 1.03 13 SYN Update 299 6.23 3.5 40.124805
EVPPS 2019  July 12.60 3 EVPPS 1.89 25.6 SYN Update 432 3.2 7.52 79
EVPPS 2019  September 11.92 3 EVPPS 1.26 27 SYN Update 268 2 5.82 57

Fen 2010  August 2.29 5 Fen <0.5 <0.5 SM EVWQP - - - -
FL17 2006  August 3.03 1 FL17 <1 1.5 SYN EVWQP - 4 - -
FL17 2009  May 4.30 1 FL17 0.24 - SYN EVWQP - - 7.24 72.7
FL17 2012  September 3.91 1 FL17 0.19 0.95 SYN EVWQP - 5.08 9 86.5
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FL17 2019  May 3.42 3 FL17 0.26 1.21 SYN Update 390 4.7 8.35 76
FLA1 2015  September 3.44 3 FLA1 0.1557366 1.6 GeoSYN Update - 0.6799337 7.1748511 70.156364
FLA1 2019  May 3.40 3 FLA1 0.218 1.63 SYN Update 454 0.5 5.56 48.6
FLA1 2019  September 2.89 3 FLA1 0.154 1.62 SYN Update 354 2.4 8.41 91.6
FLOX 2019  September 5.36 3 FLOX 0.11 2.43 SYN Update 312 1.9 9.81 107

FMUCK 2015  September 12.66 3 FMUCK 73.199954 257 GeoSYN Update - 0.6460909 11.084286 96.733447
FO10 2006  August 17.51 1 FO10 13 91.2 SYN EVWQP - 1.4 - -
FO10 2018  July 21.18 3 FO10 8.95 193 SYN Update 350 5.06 4.2974411 37.788887
FO10L 2012  September 37.46 3 FO10L 17.05 219 GeoSYN EVWQP - 0.76 8.3 65.6
FO15 2006  August 2.46 1 FO15 <1 11.2 SYN EVWQP - 10.3 - -
FO15 2009  June 1.76 1 FO15 0.11 - SYN EVWQP - - 6.81 70.9
FO15 2013  September 3.64 1 FO15 0.16 4.55 SYN EVWQP - 9.79 5.77 -
FO15 2018  July 2.59 3 FO15 0.209 5.57 SYN Update 360 14 5.1583428 61.64414
FO15 2018  May 1.95 3 FO15 0.274 22.6 SYN Update 269 5.56 6.8437271 60.74537
FO15 2019  June 2.05 3 FO15 0.161 14.2 SYN Update 454 10 8.5 89.7

FO15B 2012  September 2.62 2 FO15B 0.14 5.99 GeoSYN EVWQP - 10.5 6.7 26.1
FO15B 2019  May 1.51 3 FO15B 0.074 19.6 SYN Update 384.37091 7.9 5.0911688 51.563553
FOFR2 2018  July 2.56 3 FOFR2 0.087 338 SYN Update 305 2.09 8.2704293 98.954535

FOFR2W 2012  September 4.38 1 FOFR2W 0.3 407 SYN EVWQP - 1.23 6.8 59.5
FOFR2W 2018  May 3.75 3 FOFR2W 0.06 363 SYN Update 291 3.84 6.28 75
FOFR2W 2019  June 3.90 3 FOFR2W 1.97 380 SYN Update 288 1.9 8.74 92.5
FOXCF 2018  July 1.68 3 FOXCF <0.5 <0.3 SYN Update 319 12 6.366027 66.633325
FOXL 2015  September 1.44 3 FOXL 0.2560555 <0.3 GeoSYN Update - 9.3741518 2.9526422 27.104145
FOXLL 2012  September 0.89 3 FOXLL 0.18 <0.5 GeoSYN EVWQP - 8.48 6.5 51.2
CL11 2013  July 18.00 1 FR_CC1 161.43729 380 GeoSM Update - - - -
HE27 2009  May 9.16 1 FR_HC1 6.7 73.9 GeoSM EVWQP - - 9.1154338 67.155659

FRSCW 2019  June 17.77 3 FRSCW 41.4 158 SYN Update 305 0.85 8.97 78.9
FRSO 2018  May 3.17 3 FRSO 0.108 36.7 SYN Update 246 9.01 8.1277303 76.544105

FRWUCH 2018  July 5.59 3 FRWUCH 0.638 <0.3 SYN Update 287 16 7.6013157 88.498588
FSTRC 2018  May 3.38 3 FSTRC 1.16 49.8 SYN Update 341 3.73 3.5830155 33.226495
FWDEC 2015  September 17.56 3 FWDEC 1.1162438 33.8 GeoSYN Update - 0.5 10.063168 83.415882
FWDEC 2018  July 10.97 3 FWDEC 1.26 35 SYN Update 314 1.04 8.1682311 72.069411
GAPDLg 2012  September 5.37 2 GAPDLg 8.72 23.2 GeoSYN EVWQP - 2.72 13 125.7

GAPD-SM 2012  September 2.24 1 GAPD-SM 0.29 <0.5 SYN Update - 10.2 21 204
GARD 2019  May 1.65 3 GARD 0.11 10.9 SYN Update 335 10 6.43 64.7
GHPD 2013  July 11.30 1 GH_GH1 72.5 318 SM Update - - - -
FO10 2009  May 51.19 1 GH_PC2 41.3 - GeoSYN EVWQP - - 9.9214213 83.71547
FO10 2009  August 47.33 1 GH_PC2 23.6 - SM EVWQP - - - -
THPD 2013  July 20.10 1 GH_TC2 98.1 427 SM Update - - - -
GHPD 2012  September 14.99 1 GHPD 174 761 SYN EVWQP - 2.28 12.3 128

GHSCW 2018  July 8.95 3 GHSCW 0.681 17 SYN Update 278 1.52 9.1433036 87.612784
GHWTC 2018  August 1.56 3 GHWTC 0.116 27 AdjM Update 255 10 6.31 82

GLM 2013  September 0.42 1 GLM <0.1 <0.5 SYN EVWQP - 22.9 4 -
GLML 2018  May 1.64 3 GLML 0.183 2.1 SYN Update 243 13 4.0649723 37.735925
GLMLg 2012  September 0.78 2 GLMLg 0.11 0.57 GeoSYN EVWQP - 16.7 0.8 6.6
GLMS 2018  August 0.50 1 GLMS 0.185 <1.5 SYN Update 209 38 1.39 14
GLMS 2018  August 0.71 2 GLMS 0.185 <1.5 SYN Update 209 38 1.39 14
GLMS 2018  May 1.62 3 GLMS 0.409 4.2 SYN Update 233 18 3.77 34
GLMS 2019  May 0.57 3 GLMS 0.132 <0.3 SYN Update 430 26 4.06 40.4
GLMS 2019  June 0.81 3 GLMS 0.197 0.39 SYN Update 380 6.3 5.1 52.7
GO13 2006  August 21.22 1 GO13 82.5 323 SYN EVWQP - 1 - -
GO13 2015  September 36.00 3 GO13 35.974138 327 GeoSYN Update - 0.7816418 8.621869 85.636112
GO13 2018  July 16.42 3 GO13 0.405 250 SYN Update 297 5.17 5.7592708 66.932802
GO13 2019  June 16.68 3 GO13 0.427 178 SYN Update 383 5.9 1.05 10
GO13 2019  May 28.51 3 GO13 67.1 342 SM Update 457 3.5 5.85 53.7
GO13 2019  July 20.25 6 GO13 4.0911612 260.27485 GeoSYN Update 323.91357 3.5312887 2.3783187 23.698101
GO13 2019  September 19.07 3 GO13 68.1 332 SYN Update 252 2.2 8.3097052 87.997955
GO13L 2012  September 34.43 3 GO13L 33.2 248 GeoSYN EVWQP - 4.59 10.9 95.6
GO13 2013  October 19.76 2 GOD1-L 26.4 - AdjM Update - - - -
GRLK 2018  August 3.73 3 GRLK 0.32 21 SYN Update 359 2.8 8.8 95
GRLK 2018  May 3.17 2 GRLK 0.183 18.4 SYN Update 241 7.16 5.8481279 49.959984
GRLK 2019  June 5.61 3 GRLK 0.311 21.7 SYN Update 442 1.6 7.59 72.6
HA7 2006  July 22.41 1 HA7 27 155 SYN EVWQP - 0.8 - -
HA7I 2012  September 19.59 2 HA7I 31.6 172 GeoSYN EVWQP - 1.64 9.7 81.1
HAPD 2016  September 28.15 3 HAPD 33.976114 194 GeoSYN Update - - - -
HART 2018  August 10.26 3 HART 0.414 36 SYN Update 437 3.23 14 138
HART 2019  May 3.93 3 HART 0.403 40 SYN Update 514 - 1.89 15.4
HART 2019  June 6.17 3 HART 0.571 44.1 SM Update 305 2.5 13.93 146.4
HE27 2012  September 10.46 1 HE27 26.1 118 SYN EVWQP - 0.79 8.9 70.4
HE27 2015  September 10.04 3 HE27 17.264281 105 GeoSYN Update - 0.5065797 8.7458807 75.677495
HE27 2017  September 11.70 1 HE27 - - - Update - - - -
HE27 2018  July 15.58 3 HE27 16 89 SYN Update 370 0.95 10.440785 104.47009
HE27 2019  June 8.18 3 HE27 4.77 35.6 SYN Update 325 1.1 11.63 92.4
KSPS 2012  September 34.83 1 KSPS 111 312 SYN EVWQP - 0.83 5.7 55.7

ELKO U/S 2010  May 13.46 5 LC_ElkoRes 6.2613398 56.7 PostAnnGeo EVWQP - - - -
FORP 2010  May 8.99 5 LC_FRDSDC 32.9 - SM EVWQP - - - -
MSAN 2013  July 6.60 1 LC_LC7 7.94 47.3 SM Update - - - -
LCCPL 2013  July 36.00 1 LC_LC8 31.5 - SM Update - - - -
LCCPL 2014  July 42.00 1 LC_LC8 37.8 - SM Update - - - -
NNP 2013  July 7.08 1 LC_LC9 8.89 107 SM Update - - - -

LCCPU/L 2019  May 55.54 3 LCCPU/L 29.8 187 SYN Update 442 1.4 - -
LCHO 2015  September 14.68 3 LCHO 0.7277685 4.69 GeoSYN Update - 0.6630688 4.9389638 44.265373

LCHOB 2019  May 1.60 3 LCHOB 0.122 0.43 SYN Update 463 - 8.42 88.7
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LFSRW 2019  May 4.97 3 LFSRW 0.133 0.57 SYN Update 483 10 - 79.4
LFSRW 2019  June 4.50 3 LFSRW 0.277 2.26 SM Update 284 10 7.14 70.7
LFSRW 2019  July 3.30 3 LFSRW 0.21 5.76 SYN Update 423 7.4 7.95 75.9
LFSRW 2019  September 2.95 3 LFSRW 0.231 21.1 SYN Update 364 2.6 7.63 78.72

LK01 2009  October 2.35 5 LK01 0.6 27.2 GeoAdjM EVWQP - - - -
LK02 2009  October 6.41 5 LK02 1.74 30.7 GeoAdjM EVWQP - - - -
LK02 2010  May 4.04 5 LK02 1.74 30.7 PrevAnnGeo EVWQP - - - -
LK02 2013  July 7.43 1 LK02 5.3 33.4 SYN Update - - - -

LkMtn2 2010  August 6.86 5 LkMtn2 <0.5 3.86 SM EVWQP - - - -
LML 2015  September 4.65 3 LML 0.2895217 2.22 GeoSYN Update - 7.0485509 8.8419754 91.348131
LML 2018  May 7.17 3 LML 0.228 3.5 SYN Update 242 12 4.18 39

LPLML 2018  July 17.59 3 LPLML 2.67 144 SYN Update 272 11 12 160
LPLML 2019  June 17.15 3 LPLML 1.77 164 SYN Update 265 7.1 10.9 111.8

MCIMCC 2019  May 11.25 3 MCIMCC 17.8 488 SYN Update 414 0.78 8.14 71.8
MCIMCC 2019  September 3.31 3 MCIMCC 3.67 470 SYN Update 446 1.8 12.448467 131.6866

MCUP 2018  May 11.48 3 MCUP 1.34 42 SYN Update 293 2.99 10.660206 85.322916
MCWA 2019  July 5.53 3 MCWA 5.15 328 SYN Update 429 1.8 6.01 56
MCWA 2019  September 4.78 3 MCWA 6.44 403 SYN Update 515 1.5 9.29 99.4
MI16 2006  August 5.10 1 MI16 <1 72.9 SYN EVWQP - 1.7 - -
MI16 2009  May 7.73 1 MI16 2.07 - SYN EVWQP - - 8.41 66.2
MI16 2015  September 18.94 3 MI16 1.7028924 105 GeoSYN Update - 1.6153226 11.110785 104.87667
MI16 2018  August 10.35 3 MI16 1.89 133 SYN Update 396 3.68 12.553884 132.21195
MI16 2019  June 9.78 3 MI16 1.43 42.4 SYN Update 375 2.8 - -
MI16L 2012  September 8.99 3 MI16L 0.62 21.3 GeoSYN EVWQP - 1.19 6.5 52.7
MIC2 2015  September 9.94 3 MIC2 1.676172 72.8 GeoSYN Update - 1.0300236 6.7022543 64.5487
MIC2 2019  September 6.64 3 MIC2 1.46 80.6 SYN Update 286 2 6.51 71.6

MIWW 2012  September 6.43 1 MIWW 0.765 54.8 SYN EVWQP - 1.42 7.3 62
MIWW 2015  September 12.53 3 MIWW 0.9613948 43.6 GeoSYN Update - 0.7545642 6.5524429 59.134277
MIWW 2018  August 12.39 3 MIWW 1.26 57 SYN Update 406 0.95 9.9075729 102.16164
MIWW 2019  May 14.52 3 MIWW 1.5 62 SYN Update 419 - 9.23 73.7
MIWW 2019  June 13.33 3 MIWW 1.13 40.3 SYN Update 434 1.7 9.48 92.7
MIWW 2019  September 6.11 2 MIWW 0.847 52.3 SYN Update 390 1.9 9.2660671 103.11886
MCW 2013  September 13.57 2 MW_MCW 1.5 14.6 SM Update - - - -
MIW1 2013  September 3.72 2 MW_MW1 0.75 32.8 AdjM Update - - - -
MIW2 2013  September 5.59 2 MW_MW2 1.6 47.7 AdjM Update - - - -
MIW3 2013  September 7.35 6 MW_MW3 0.58 4.91 AdjM Update - - - -
MIW4 2013  September 10.40 1 MW_MW4 0.61 - AdjM Update - - - -

NAYDAY 2018  May 1.85 3 NAYDAY 0.153 0.9 SYN Update 295 13 6.6740093 60.991803
EV_OCW 2013  September 8.07 2 OTT2-L 0.73 - SM Update - - - -

OTTO 2015  September 6.94 3 OTTO 0.4415236 47.7 GeoSYN Update - 1.3966322 7.2667011 76.937447
OTTO 2018  July 6.84 3 OTTO 1.64 60 SYN Update 324 4.22 5.58 66
OTTO 2018  May 14.98 3 OTTO 4.08 70.1 SYN Update 262 5.21 6.5 63
OTTO 2019  May 6.59 3 OTTO 0.508 85.5 SYN Update 341 2.4 7.77 75.6
OTTO 2019  June 4.60 3 OTTO 0.543 68.7 SYN Update 429 4.4 5.33 56.9
OTTO 2019  September 2.30 3 OTTO 0.244 25.9 SYN Update 244 2.7 6.7813642 72.446463
OTTOL 2012  September 15.70 3 OTTOL 4.48 81.2 GeoSYN EVWQP - 1.14 8.5 77.2
PAIR 2019  July 22.45 3 PAIR 9.76 65.7 SYN Update 448 0.61 7.69 64.1
PAIR 2019  September 16.47 3 PAIR 9.25 58.9 SYN Update 313 1.2 10.09 83.8
PWP 2018  May 4.89 3 PWP 0.14 18.2 SYN Update 250 23 4.45 44
R115 2013  September 4.58 1 R115 8.19 58.5 SYN EVWQP - 1.55 9.58 -
R118 2013  September 10.40 2 R118 7.87 57.9 SYN EVWQP - 1.2 5.16 -
R12 2013  September 1.76 1 R12 <0.1 6.35 SYN EVWQP - 0.86 7.6 -
R120 2013  September 4.73 1 R120 0.23 4.86 SYN EVWQP - 2.72 5.4 -
R129 2013  September 3.15 1 R129 7.75 58.4 SYN EVWQP - 0.94 3.96 -
R144 2013  September 4.93 1 R144 1.04 20.8 SYN EVWQP - 4.43 13.33 -
R144 2018  May 6.36 3 R144 1.99 23.6 SYN Update 266 0.81 10.682696 98.59006
R161 2013  September 3.57 1 R161 0.2 3.42 SYN EVWQP - 2.35 4.31 -
R176 2013  September 5.70 1 R176 0.14 4.33 SYN EVWQP - 2.53 5.06 -
R2101 2013  September 3.38 1 R2101 0.15 22.7 SYN EVWQP - 1.94 3.91 -
R2108 2013  September 13.64 2 R2108 0.81 23 GeoSYN EVWQP - 2.53 7.48 -
R2110 2013  September 8.25 1 R2110 6.33 51.7 SYN EVWQP - 1 2.85 -
R2113 2013  September 4.15 1 R2113 7.5 61.2 SYN EVWQP - 1.82 5.65 -

R2122A 2013  September 2.82 1 R2122A 4.73 45.1 SYN EVWQP - 0.83 1.1 -
R2122B 2013  September 8.66 1 R2122B 3.46 41.5 SYN EVWQP - 1.04 2.3 -
R2124 2013  September 8.29 1 R2124 9.01 62.2 SYN EVWQP - 0.97 6.02 -
R280A 2013  September 6.01 1 R280A 0.11 15.4 SYN EVWQP - 1.66 2.3 -
R292 2013  September 2.48 1 R292 0.38 393 SYN EVWQP - 2.37 9.95 -
R3127 2013  September 2.71 1 R3127 1.03 23.4 SYN EVWQP - 0.5 5.33 -
R3129 2013  September 8.31 1 R3129 2.48 35.3 SYN EVWQP - 3.56 9.41 -
R3137 2013  September 1.14 1 R3137 7.65 58.6 SYN EVWQP - 1.1 5.74 -
R3138 2013  September 6.52 2 R3138 1.83 33.3 SYN EVWQP - 3.68 9.58 -
R3138 2018  May 15.33 3 R3138 4.58 69.5 SYN Update 292 6.71 3.9884207 34.641016
R3139 2013  September 13.00 1 R3139 5.46 48.4 SYN EVWQP - 2.45 6.2 -
R3145 2013  September 15.20 1 R3145 1.93 74.1 SYN EVWQP - 3.66 5.52 -
R3153 2013  September 12.30 1 R3153 11.8 65 SYN EVWQP - 0.79 6.55 -
R3157 2013  September 6.07 1 R3157 20.2 129 SYN EVWQP - 1.15 7.57 -
R4159 2013  September 3.29 1 R4159 0.2 6.55 SYN EVWQP - 3.41 6.24 -
R4160 2013  September 4.86 1 R4160 1.18 24.5 SYN EVWQP - 3.56 5.44 -
R4161 2013  September 2.81 1 R4161 0.28 9.69 SYN EVWQP - 6.18 7.2 -
R4162 2013  September 6.56 1 R4162 0.65 24.7 SYN EVWQP - 0.5 2.94 -
R4163 2013  September 4.96 1 R4163 0.2 16.4 SYN EVWQP - 1.53 6.08 -
R4164 2013  September 2.23 1 R4164 0.32 23.5 SYN EVWQP - 2.46 7.1 -
R4165 2013  September 2.96 1 R4165 0.5 15.2 SYN EVWQP - 1.36 9.36 -
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Year Month

Invertebrate 
Tissue 

Selenium 
(mg/kg dw)

N of 
Invertebrate 

Tissue 
Samples

Water 
Monitoring 

Station

Aqueous 
Selenium 

(ug/L)

Aqueous 
Sulphate 

(mg/L)

EVWQP 
Pairing 
Code

Dataset ORP (mV)
Aqueous 

TOC 
(mg/L)

DO (mg/L) DO (%)

R51 2013  September 35.00 1 R51 3.75 288 SYN EVWQP - 6.59 5.1 -
R5-1 2015  September 28.20 3 R5-1 4.6788985 397 GeoSYN Update - 12.946526 6.6267668 65.597697
R510 2013  September 9.60 2 R510 36.6 132 SYN EVWQP - 0.97 4.96 -
R517 2013  September 14.50 1 R517 21.2 109 SYN EVWQP - 8.04 8.38 -
R52 2013  September 3.15 1 R52 0.15 9.39 SYN EVWQP - 6.42 2.38 -
R53 2013  September 22.30 1 R53 28.4 136 SYN EVWQP - 2.12 7.21 -
R53 2015  September 20.37 3 R53 27.588396 128 GeoSYN Update - 0.5 10.683395 92.550334
R54 2013  September 11.70 1 R54 19.9 105 SYN EVWQP - 1.31 5.34 -
R55 2013  September 9.97 1 R55 7.94 68.4 SYN EVWQP - 1.42 6.35 -
R59 2013  September 8.18 1 R59 47.3 152 SYN EVWQP - 0.93 5.86 -
R612 2013  September 7.99 1 R612 40.6 162 SYN EVWQP - 2.92 4.22 -
R614 2013  September 23.00 1 R614 38.1 146 SYN EVWQP - 1.49 4.55 -

R615A 2013  September 3.48 1 R615A 0.24 7.33 SYN EVWQP - 6.11 5.43 -
R615B 2013  September 7.97 1 R615B 0.18 14.7 SYN EVWQP - 2.69 5.47 -

R62 2013  September 31.30 1 R62 59.9 538 SYN EVWQP - 6.16 6.6 -
R635 2013  September 25.20 1 R635 1.68 211 SYN EVWQP - 1.12 3.12 -
R636 2013  September 5.78 1 R636 61.7 199 SYN EVWQP - 1.32 6.49 -
R636 2013  September 5.18 1 R636 53.5 199 SYN EVWQP - 1.32 6.49 -
R644 2013  September 20.50 1 R644 22 87.1 SYN EVWQP - 1.65 5.23 -
R651 2018  May 3.07 3 R651 0.731 4.05 SYN Update 334 6.91 8.2619247 63.968742
R7109 2013  September 9.83 1 R7109 14.3 89.7 SYN EVWQP - 2.04 10.7 -

R7114A 2013  September 9.06 1 R7114A 26.6 116 SYN EVWQP - 0.88 9 -
R7114B 2013  September 7.36 1 R7114B 102 288 SYN EVWQP - 0.97 11.4 -

R747 2013  September 1.15 1 R747 0.53 <0.5 SYN EVWQP - 13.5 5.4 -
R748 2013  September 1.48 1 R748 0.35 <0.5 SYN EVWQP - 10.6 5.2 -
R749 2013  September 4.24 1 R749 0.36 0.88 SYN EVWQP - 10.4 4.4 -
R751 2013  September 2.42 1 R751 0.55 <0.5 SYN EVWQP - 20.7 10.26 -
R764 2013  September 8.31 1 R764 65.4 255 SYN EVWQP - 0.71 7.62 -
REFF 2012  September 6.53 1 REFF 0.4 6.76 SYN EVWQP - 4.15 9.7 96.7
REFF 2013  September 6.08 1 REFF 0.37 6.24 SYN EVWQP - 3.93 3.42 -
REFF 2015  September 5.49 3 REFF 0.4686031 9.53 GeoSYN Update - 3.3393663 7.8307526 85.549466
REFF 2018  May 5.94 3 REFF 0.344 6.56 SYN Update 261 6.72 5.0655207 47.116876
ELKO 2009  October 6.92 5 RG_ELKORES 6.49 57.7 SM EVWQP - - - -

T4 2014  April 6.18 1 RG_GRASMER 2.0197669 41 GeoSM Update - - - -
T4 2014  August 7.50 1 RG_GRASMER 0.9248784 20.5 GeoSM Update - - - -
T4 2014  August 2.68 6 RG_GRASMER 0.9248784 20.5 GeoSM Update - - - -
T4 2015  April 5.29 1 RG_GRASMER 1.75 33.1 GeoSM Update - - - -
T4 2015  August 6.96 1 RG_GRASMER 1.1 21.6 GeoSM Update - - - -
T4 2015  August 5.84 5 RG_GRASMER 1.1 21.6 GeoSM Update - - - -
T4 2016  April 9.71 1 RG_GRASMER 1.06 26.6 GeoSM Update - - - -
T4 2016  August 6.03 1 RG_GRASMER 1 22.8 GeoSM Update - - - -
T4 2016  August 3.22 5 RG_GRASMER 1 22.8 GeoSM Update - - - -
TN 2015  August 1.98 1 RG_KERRRD 0.53 23.2 GeoSM Update - - - -
TN 2015  August 7.16 5 RG_KERRRD 0.53 23.2 GeoSM Update - - - -
TN 2016  April 7.80 1 RG_KERRRD 0.11 17.1 GeoAdjM Update - - - -
TN 2016  August 5.48 1 RG_KERRRD 0.13 23.2 GeoSM Update - - - -
TN 2016  August 2.84 5 RG_KERRRD 0.13 23.2 GeoSM Update - - - -
T2 2014  April 4.69 1 RG_USELK 0.24 36.6 GeoSM Update - - - -
T2 2014  August 4.19 1 RG_USELK 1.1976644 22.9 GeoSM Update - - - -
T2 2014  August 2.49 5 RG_USELK 1.1976644 22.9 GeoSM Update - - - -
T2 2015  April 5.85 1 RG_USELK 0.8 30.9 GeoSM Update - - - -

RL1 2009  June 3.63 1 RL1 0.21 - SYN EVWQP - - 11.4 98.5
SEROX 2018  May 11.03 3 SEROX 0.859 40 SYN Update 271 1.84 13 127
SEROX 2019  June 11.60 3 SEROX 1.96 29.3 SYN Update 327 0.68 8.55 81.4
SEROX 2019  July 9.87 3 SEROX 0.751 20.7 SYN Update 434 2.4 7.44 74.6
SEROX 2019  September 5.70 3 SEROX 1.44 34.6 SYN Update 278 0.5 10.26 110.05

EV_SMCW 2013  September 5.69 1 SIX1-L 1.9 - SM Update - - - -
SMCIM 2018  August 6.26 3 SMCIM 0.158 18 SYN Update 402 2.45 7.6893498 83.024093
SMCIM 2019  May 12.32 3 SMCIM 0.31 20.3 SYN Update 356 1.3 7.07 58.5
SMCIM 2019  July 7.48 3 SMCIM 0.27 16 SYN Update 422 2.2 8.52 81.5
SMCIM 2019  September 4.47 3 SMCIM 0.224 20.1 SYN Update 435 2 8.8 89.6
STPD 2015  September 21.46 3 STPD 3.4449757 32.4 GeoSYN Update - 1.1376127 10.764317 112.27561
STPD 2018  July 13.90 3 STPD 4.41 40 SYN Update 327 4.14 14.071247 157.87337
STPD 2019  May 34.62 3 STPD 5.42 54.8 SYN Update 430 2.4 13.8 141.2
STPD 2019  September 16.08 3 STPD 2.01 33.6 SYN Update 267 4.2 11.073753 122.9323
SWWL 2012  September 20.16 1 SWWL 644 1540 SYN EVWQP - 2.23 7.1 70.8
THPD 2012  September 16.79 1 THPD 145 743 SYN EVWQP - 3.11 17.3 170

UPBEC 2019  July 5.64 3 UPBEC 1.41 30.8 SYN Update 302 1.9 11.36 96.8
UPBEC 2019  September 10.59 3 UPBEC 1.83 40.9 SYN Update 313 0.74 9.76 92.7
UPGHC 2018  July 0.99 3 UPGHC 0.125 4.83 SYN Update 333 14 7.2439216 69.498201
WPEF 2019  June 6.99 3 WPEF 0.8 16.9 SYN Update 403 13 11.2 113.2
WWER 2019  May 4.98 3 WWER 0.728 25.3 SYN Update 415 7.3 7.49 84.2
WWER 2019  June 11.77 3 WWER 1.18 21.9 SYN Update 402 2.3 11.2 102

WWRBP 2013  July 33.00 1 WWRBP 1.31 20 SYN Update - - - -
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ALE1
ALE1
ALE1
ALEI
AQU1
AQU1
AQU1
AQU1
BA6

BOPDE
CUPO

DOMRS
DOMRS

EL14
EL14
EL14

EL14O
EL18
ELKO
ELKO
ELKOL
ELKOM
ELKOU

ELWDGC
ELWDGC
ELWDGC
ELWDGC
ELWDGC
ELWDGC

EREV
ERH

ERIMF
ERIMF

ERIMNF
ERMO
EROL
EROL
EROL
EROL
EROL
EROL
EROLL
EROU
EROU
EROU
EROU
EROUL
ERSCIM
ERSCMC
ERSCMC

ERST
ERST
ERST
ERUP
ERUP
ERUP
ERUP
ERUP
ERW
ERW

ERWCO
ERWSF
ERWSF
ERWSF
ERWSF
ERWSF

EV_AQW
EV_ERP2
EV_ERP3
EV_ERP4

GO13
GO13

EV_GAPD
HA7
HA7
HA7

EVPPS
EVPPS
EVPPS

Fen
FL17
FL17
FL17

Flow 
Description

Flow 
Category Substrate Description Substrate 

Category
Sediment 
TOC (%)

Maximum 
Depth (cm)

Average 
Depth 
(cm)

Depth 
Category

Aquatic 
Vegetation 
Coverage

Aquatic 
Vegetation 
Category

Emergent 
Vegetation 
Category

Submergent 
Vegetation 
Category

slow 1 silt/sand + organic 3 - 100 50 1 - 4 4 4
slow 1 silt/sand + organic 3 - 100 50 1 - 4 4 4
slow 1 silt/sand + organic 3 11.82 100 50 1 - 4 4 4
slow 1 silt/sand + organic 3 - 100 50 1 - 4 4 4
slow 1 silt/sand + organic 3 - 50 50 0 - 4 4 3
slow 1 silt/sand + organic 3 - 50 50 0 - 4 4 3
slow 1 silt/sand + organic 3 - 50 50 0 - 4 4 3
slow 1 silt/sand + organic 3 21.35 50 50 0 - 4 4 3
trace 3 silt/sand + organic 3 8.90 100 0 1 51-75% 3 - -

nil 4 silt/sand + organic 3 - - - - 0 0 - -
slow 1 organic 4 - >100 >100 2 - 3 3 0
slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 4
slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 4
slow 1 silt/sand + organic 3 4.90 - - - 0 0 - -
slow 1 silt/sand + organic 3 - - - - 0 0 - -
slow 1 silt/sand + organic 3 4.76 - - - 0 0 - -
slow 1 fine to coarse 1 - - - - 0 0 - -

- 1 - - 4.50 - - - - - - -
- 1 - - - - - - - - - -
- 1 silt/sand + organic 3 3.23 - - - 1-25% 1 - -

trace 1 organic 4 - - - - 1-25% 1 - -
trace 1 organic 4 - - - - 1-25% 1 - -
trace 1 silt/sand 2 - - - - 1-25% 1 - -
slow 1 silt/sand + organic 3 - - - - 76-100% 4 - -
slow 1 silt/sand + organic 3 4.12 - - - 76-100% 4 - -
slow 1 silt/sand + organic 3 - 200 150 2 - 3 3 3
slow 1 silt/sand + organic 3 4.83 200 150 2 - 4 3 4
slow 1 silt/sand + organic 3 - 200 150 2 - 4 3 4
slow 1 silt/sand + organic 3 - 200 150 2 - 3 3 3
slow 1 coarse 0 - >100 50 - 100 2 - 3 1 3
slow 1 silt/sand + organic 3 - 50-100 <50 1 - 4 4 1

easonal flushin 2 silt/sand + organic 3 5.16 150 50-100 2 - 4 4 4
easonal flushin 2 silt/sand + organic 3 - 150 50-100 2 - 4 4 0

slow 1 silt/sand 2 - 150 - 200 50 - 100 2 - 4 4 3
lotic 0 organic 4 - - Unknown - - 4 4 4
trace 3 organic 4 3.62 - 150 2 76-100% 4 - -
slow 1 silt/sand + organic 3 5.57 >75 >75 1 - 4 4 4
slow 1 silt/sand + organic 3 5.57 >75 >75 1 - 4 4 4
slow 1 silt/sand + organic 3 - >75 >75 1 - 4 4 3
slow 1 silt/sand + organic 3 - >75 >75 1 - 4 4 3
slow 1 silt/sand + organic 3 - >75 >75 1 - 4 4 4
trace 3 organic 4 - - 150 2 76-100% 4 - -
trace 3 organic 4 6.18 - - - 51-75% 3 - -

nil 4 silt/sand + organic 3 6.64 100 - 200 50 - 100 2 - 4 4 3
nil 4 silt/sand + organic 3 - 100 - 200 50 - 100 2 - 4 4 0
nil 4 silt/sand + organic 3 - 100 - 200 50 - 100 2 - 4 4 4

trace 3 organic 4 - 200 <1 2 76-100% 4 - -
slow 1 silt/sand 2 - unknown Unknown - - 1 1 1
slow 1 fine to coarse 1 - 200 50 - 100 2 - 3 3 0
slow 1 fine to coarse 1 - 200 50 - 100 2 - 4 3 4

easonal flushin 2 silt/sand 2 7.75 100 50 - 100 1 - 4 4 3
easonal flushin 2 silt/sand 2 - 200 100-150 2 - 4 4 3
easonal flushin 2 silt/sand 2 - 200 100-150 2 - 4 4 3

- - - - 5.38 - - - Unknown - - -
easonal flushin 2 silt/sand + organic 3 - 150 - 200 100 - 150 2 - 4 4 4
easonal flushin 2 silt/sand + organic 3 - 150 - 200 100 - 150 2 - 4 4 4
easonal flushin 2 silt/sand + organic 3 - 150 - 200 100 - 150 2 - 4 4 4
easonal flushin 2 silt/sand + organic 3 - 150 - 200 100 - 150 2 - 4 4 4

slow 1 silt/sand + organic 3 4.63 >100 50 - 100 2 - 4 4 1
slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 0
slow 1 silt/sand + organic 3 6.93 200 50 - 100 2 - 3 3 3
nil 4 silt/sand + organic 3 - - - - 76-100% 4 - -

easonal flushin 2 silt/sand + organic 3 5.92 50 - 100 50 1 - 4 4 0
easonal flushin 2 silt/sand + organic 3 - 50 - 100 50 1 - 4 4 0
easonal flushin 2 silt/sand + organic 3 - 50 - 100 50 1 - 4 4 4
easonal flushin 2 silt/sand + organic 3 - 50 - 100 50 1 - 4 4 0

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -

slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 4 3 4
slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 3 3 1
slow 1 silt/sand + organic 3 8.18 >100 50 - 100 2 - 4 3 4
trace 3 organic 4 - - - - 51-75% 3 - -

nil 4 organic 4 6.70 400 0 4 26-50% 2 - -
nil 4 organic 4 - 400 0 4 26-50% 2 - -
nil 4 organic 4 - 400 0 4 1-25% 1 - -
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FL17
FLA1
FLA1
FLA1
FLOX

FMUCK
FO10
FO10
FO10L
FO15
FO15
FO15
FO15
FO15
FO15

FO15B
FO15B
FOFR2

FOFR2W
FOFR2W
FOFR2W
FOXCF
FOXL
FOXLL
CL11
HE27

FRSCW
FRSO

FRWUCH
FSTRC
FWDEC
FWDEC
GAPDLg

GAPD-SM
GARD
GHPD
FO10
FO10
THPD
GHPD

GHSCW
GHWTC

GLM
GLML
GLMLg
GLMS
GLMS
GLMS
GLMS
GLMS
GO13
GO13
GO13
GO13
GO13
GO13
GO13
GO13L
GO13
GRLK
GRLK
GRLK
HA7
HA7I
HAPD
HART
HART
HART
HE27
HE27
HE27
HE27
HE27
KSPS

ELKO U/S
FORP
MSAN
LCCPL
LCCPL
NNP

LCCPU/L
LCHO

LCHOB

Flow 
Description

Flow 
Category Substrate Description Substrate 

Category
Sediment 
TOC (%)

Maximum 
Depth (cm)

Average 
Depth 
(cm)

Depth 
Category

Aquatic 
Vegetation 
Coverage

Aquatic 
Vegetation 
Category

Emergent 
Vegetation 
Category

Submergent 
Vegetation 
Category

slow 1 silt/sand + organic 3 - >200 >200 3 - 3 3 0
- - - - 8.32 - - - Unknown - - -

slow 1 silt/sand 2 - 150 50 - 100 2 - 4 1 4
slow 1 silt/sand 2 - 150 50 - 100 2 - 4 1 4

unknown - silt/sand 2 - unknown Unknown - - 4 4 4
- - - - 5.60 - - - Unknown - - -

trace 3 organic 4 7.10 150 0 2 26-50% 2 - -
easonal flushin 2 silt/sand 2 8.19 50 - 100 < 50 1 - 4 4 0

trace 3 organic 4 - 150 0 2 26-50% 2 - -
nil 4 silt/sand + organic 3 5.40 100 30 1 76-100% 4 - -
nil 4 silt/sand + organic 3 - 100 30 1 76-100% 4 - -
nil 4 silt/sand + organic 3 - 100 30 1 76-100% 4 2 2

Trace 3 organic 4 7.64 >100 50-100 2 - 4 4 0
Trace 3 organic 4 - >100 50-100 2 - 4 4 0
Trace 3 organic 4 - >100 50-100 2 - 4 4 0

nil 4 silt/sand + organic 3 - 100 30 1 26-50% 2 - -
Trace 3 organic 4 - >100 50-100 2 - 4 4 0
slow 1 silt/sand + organic 3 11.18 >100 50-100 2 - 4 4 4
trace 3 silt/sand + organic 3 - - - - 51-75% 3 - -
slow 1 silt/sand + organic 3 - >100 50-100 2 - 4 4 4
slow 1 silt/sand + organic 3 - >100 50-100 2 - 4 4 4
nil 4 silt/sand 2 8.54 >100 50 - 100 2 - 3 3 1
- - silt/sand + organic 3 11.78 - - - 51-75% 3 - -

trace 3 organic 4 - - - - 1-25% 1 - -
- - - - - - - - - - - -
- - - - - - - - - - - -

easonal flushin 2 fine to coarse 1 - 100 - 200 50 - 100 2 - 0 0 0
Trace 3 silt/sand + organic 3 - 50 - 100 <50 1 - 4 4 0

nil 4 silt/sand 2 9.54 >50 50 - 100 2 - 3 3 0
nil 4 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 1
- - - - 13.82 - - - Unknown - - -

slow 1 silt/sand + organic 3 12.63 >100 50 - 100 2 - 4 4 0
trace 3 fine to coarse 1 - - - - 1-25% 1 - -

nil 4 silt/sand + organic 3 - - <50 0 51-75% 3 - -
unknown - silt/sand + organic 3 - unknown unknown - - 4 4 0

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -

trace 3 silt/sand + organic 3 - - - - 51-75% 3 - -
lotic 0 silt/sand 2 3.99 200 0.5 2 - 4 4 0

Trace 3 silt/sand + organic 3 - 50 <50 1 - 4 4 0
nil 4 organic 4 - >100 50 2 76-100% 4 1 4

Trace 3 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 0
nil 4 organic 4 - >100 50 2 76-100% 4 - -
nil 4 organic 4 27.19 >100 50 - 100 2 - 4 4 4
nil 4 organic 4 27.19 >100 50 - 100 2 - 4 4 4
nil 4 organic 4 - >100 50 - 100 2 - 4 4 1
nil 4 organic 4 - >100 50 - 100 2 - 4 4 1
nil 4 organic 4 - >100 50 - 100 2 - 4 4 1

trace 3 organic 4 14.00 75 0 1 51-75% 3 - -
trace 3 organic 4 13.31 75 0 1 51-75% 3 - -
slow 1 silt/sand + organic 3 19.02 >100 50 - 100 2 - 4 4 1
slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 1
slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 1
slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 1
slow 1 silt/sand + organic 3 10.95 >100 50 - 100 2 - 4 4 1
trace 3 organic 4 - 75 0 1 26-50% 2 - -

- - - - - - - - - - - -
slow 1 silt/sand 2 - >200 100 - 200 3 - 1 1 0
slow 1 silt/sand 2 - >200 100 - 200 3 - 1 1 0
slow 1 silt/sand 2 - >200 100 - 200 3 - 1 1 0
trace 3 silt/sand + organic 3 15.00 500 0 4 1-25% 1 - -
trace 3 silt/sand + organic 3 - 500 0 4 0 0 - -

- - - - - - - - - - - -
slow 1 silt/sand + organic 3 - >200 100 - 200 3 - 4 4 1
slow 1 silt/sand + organic 3 - >200 100 - 200 3 - 4 4 1
slow 1 silt/sand + organic 3 - >200 100 - 200 3 - 4 4 1
trace 3 silt/sand + organic 3 - - - - 0 0 - -
trace 3 silt/sand + organic 3 6.09 - - - 0 0 - -

- - - - - - - - - - - -
slow 1 silt/sand 2 7.63 >200 100 - 200 3 - 3 3 0
slow 1 silt/sand 2 - >200 100 - 200 3 - 3 3 0
trace 3 fine to coarse 1 - - - - 0 0 - -

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - 7.70 - - - Unknown - - -

unknown - silt/sand + organic 3 - unknown unknown - - 4 4 0
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Table A-1

Compiled Lotic Dataset for Paired Invertebrate Tissue Selenium and Aqueous Selenium and Sulphate Concentrations

19133414/TM01/Rev0

Invertebrate 
Monitoring 

Station

LFSRW
LFSRW
LFSRW
LFSRW

LK01
LK02
LK02
LK02

LkMtn2
LML
LML

LPLML
LPLML

MCIMCC
MCIMCC

MCUP
MCWA
MCWA
MI16
MI16
MI16
MI16
MI16
MI16L
MIC2
MIC2

MIWW
MIWW
MIWW
MIWW
MIWW
MIWW
MCW
MIW1
MIW2
MIW3
MIW4

NAYDAY
EV_OCW

OTTO
OTTO
OTTO
OTTO
OTTO
OTTO
OTTOL
PAIR
PAIR
PWP
R115
R118
R12
R120
R129
R144
R144
R161
R176
R2101
R2108
R2110
R2113

R2122A
R2122B
R2124
R280A
R292
R3127
R3129
R3137
R3138
R3138
R3139
R3145
R3153
R3157
R4159
R4160
R4161
R4162
R4163
R4164
R4165

Flow 
Description

Flow 
Category Substrate Description Substrate 

Category
Sediment 
TOC (%)

Maximum 
Depth (cm)

Average 
Depth 
(cm)

Depth 
Category

Aquatic 
Vegetation 
Coverage

Aquatic 
Vegetation 
Category

Emergent 
Vegetation 
Category

Submergent 
Vegetation 
Category

slow 1 silt/sand + organic 3 - <100 50 - 100 1 - 4 4 0
slow 1 silt/sand + organic 3 - <100 50 - 100 1 - 4 4 0
slow 1 silt/sand + organic 3 - <100 50 - 100 1 - 4 4 0
slow 1 silt/sand + organic 3 9.70 <100 50 - 100 1 - 4 4 0
slow 1 silt/sand 2 - - 20 0 0 0 - -
slow 1 silt/sand + organic 3 - - 20 0 0 0 - -
slow 1 silt/sand + organic 3 - - - - 0 0 - -

- - - - - - - - - - - -
nil 4 silt/sand + organic 3 - - - - 51-75% 3 - -
nil 4 silt/sand + organic 3 23.38 - - - 51-75% 3 - -

slow 1 silt/sand + organic 3 - - unknown - - 4 4 0
easonal flushin 2 silt/sand 2 11.14 >100 50 - 100 2 - 4 4 0
easonal flushin 2 silt/sand 2 - >100 50 - 100 2 - 3 3 0

slow 1 silt/sand 2 - >100 50 - 100 2 - 3 3 0
slow 1 silt/sand 2 - >100 50 - 100 2 - 4 4 0

easonal flushin 2 silt/sand 2 - >100 50 - 100 2 - 4 4 4
slow 1 silt/sand 2 - <100 50 - 100 1 - 4 3 4
slow 1 silt/sand 2 14.66 <100 50 - 100 1 - 4 3 4
trace 3 silt/sand + organic 3 3.90 - - - 1-25% 1 - -
trace 3 silt/sand + organic 3 - - - - 1-25% 1 - -
trace 3 silt/sand + organic 3 7.21 - - - 1-25% 1 - -

easonal flushin 2 silt/sand 2 7.73 >100 50 - 100 2 - 4 4 4
easonal flushin 2 silt/sand 2 - >100 50 - 100 2 - 4 4 4

trace 3 silt/sand + organic 3 - - - - 0 0 - -
- - - - 4.82 - - - Unknown - - -

slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 4
trace 3 organic 4 - - - - 76-100% 4 - -
trace 3 organic 4 5.69 - - - 76-100% 4 - -
slow 1 silt/sand 2 6.05 >100 50 - 100 2 - 4 4 4
slow 1 silt/sand 2 - >100 50 - 100 2 - 4 4 4
slow 1 silt/sand 2 - >100 50 - 100 2 - 4 4 4
slow 1 silt/sand 2 - >100 50 - 100 2 - 4 4 4

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -

nil 4 silt/sand + organic 3 - 50 - 100 50 - 100 1 - 4 4 0
- - - - - - - - - - - -

trace 3 silt/sand + organic 3 23.65 - - - 1-25% 1 - -
slow 1 silt/sand 2 23.78 >100 >100 2 - 4 4 3
slow 1 silt/sand 2 - >100 >100 2 - 4 4 3
slow 1 silt/sand 2 - >100 >100 2 - 4 4 3
slow 1 silt/sand 2 - >100 >100 2 - 4 4 3
slow 1 silt/sand 2 - >100 >100 2 - 4 4 3
trace 3 silt/sand + organic 3 - - - - 1-25% 1 - -
slow 1 coarse 0 - >100 50 - 100 2 - 4 4 3
slow 1 coarse 0 6.93 >100 50 - 100 2 - 4 4 3
nil 4 silt/sand + organic 3 - 50 - 100 <50 1 - 4 4 0

slow 1 silt/sand 2 - 25 10 0 1-25% 1 0 1
slow 1 fine to coarse 1 - 60 20 1 0 0 0 0
slow 1 silt/sand + organic 3 - 130 50 2 1-25% 1 0 0
nil 1 silt/sand + organic 3 - 120 50 2 1-25% 1 0 1

slow 1 silt/sand 2 - 400 150 4 1-25% 1 0 1
trace 3 organic 4 - 100 40 1 51-75% 3 1 3
slow 1 silt/sand + organic 3 12.43 >100 50 - 100 2 - 4 4 4
trace 3 silt/sand 2 - 60 30 1 1-25% 1 1 0

slow - seasona 2 silt/sand 2 - >100 100 2 51-75% 3 2 3
slow - seasona 2 fine to coarse 1 - 40 25 0 0 0 0 0

nil 4 organic 4 - 100 100 1 51-75% 3 1 2
slow - seasona 2 silt/sand 2 - 70 60 1 0 0 0 0

slow 1 coarse 0 - 70 60 1 0 0 0 0
slow - seasona 1 coarse 0 - 60 60 1 0 0 0 0
slow - seasona 1 coarse 0 - 60 60 1 0 0 0 0

slow 1 coarse 0 - 40 35 0 1-25% 1 0 0
slow 1 coarse 0 - 30 10 0 26-50% 2 0 0
slow 1 silt/sand + organic 3 - 15 10 0 51-75% 3 2 1
slow 1 fine to coarse 1 - 50 25 0 26-50% 2 0 2
slow 1 silt/sand 2 - <100 <100 1 0 0 0 0

slow - seasona 2 silt/sand 2 - 10 10 0 1-25% 1 0 1
race - seasona 3 silt/sand + organic 3 - 70 20 1 76-100% 4 2 3

slow 1 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 0
trace 3 silt/sand 2 - 30 15 0 76-100% 4 2 2
slow 1 silt/sand + organic 3 - >300 >300 4 76-100% 4 1 4
slow 1 silt/sand 2 - 100 60 1 0 0 0 0
slow 1 silt/sand 2 - >50 30 1 26-50% 2 0 0
nil 1 organic 4 - 100 50 1 76-100% 4 2 3

slow 1 silt/sand 2 - >400 >200 4 0 0 0 0
nil 1 silt/sand + organic 3 - 100 50 1 51-75% 3 3 0

slow 1 silt/sand + organic 3 - 60 50 1 1-25% 1 0 0
trace 1 silt/sand + organic 3 - 100 50 1 26-50% 2 2 2

nil 1 silt/sand + organic 3 - 100 70 1 51-75% 3 1 3
slow 1 silt/sand 2 - 100 50 1 51-75% 3 2 3

Page 17 of 22



November 2020 Attachment A
Table A-1

Compiled Lotic Dataset for Paired Invertebrate Tissue Selenium and Aqueous Selenium and Sulphate Concentrations

19133414/TM01/Rev0

Invertebrate 
Monitoring 

Station

R51
R5-1
R510
R517
R52
R53
R53
R54
R55
R59
R612
R614

R615A
R615B

R62
R635
R636
R636
R644
R651
R7109

R7114A
R7114B

R747
R748
R749
R751
R764
REFF
REFF
REFF
REFF
ELKO

T4
T4
T4
T4
T4
T4
T4
T4
T4
TN
TN
TN
TN
TN
T2
T2
T2
T2

RL1
SEROX
SEROX
SEROX
SEROX

EV_SMCW
SMCIM
SMCIM
SMCIM
SMCIM
STPD
STPD
STPD
STPD
SWWL
THPD

UPBEC
UPBEC
UPGHC
WPEF
WWER
WWER

WWRBP

Flow 
Description

Flow 
Category Substrate Description Substrate 

Category
Sediment 
TOC (%)

Maximum 
Depth (cm)

Average 
Depth 
(cm)

Depth 
Category

Aquatic 
Vegetation 
Coverage

Aquatic 
Vegetation 
Category

Emergent 
Vegetation 
Category

Submergent 
Vegetation 
Category

nil 1 silt/sand 2 - 30 20 0 1-25% 1 0 1
nil 1 silt/sand 2 8.69 30 20 0 1-25% 1 - -

trace 1 silt/sand + organic 3 - 100 25 1 1-25% 1 1 0
slow 1 silt/sand 2 - >200 70 3 26-50% 2 2 0
nil 1 organic 4 - Unknown 30 0 76-100% 4 3 1

slow 1 fine to coarse 1 - >150 30 2 26-50% 2 2 1
- 1 - - 5.11 - - - - - - -

slow - seasona 1 silt/sand 2 - 40 20 0 0 0 0 0
trace 1 silt/sand 2 - 200 100 2 1-25% 1 1 0
slow 1 silt/sand 2 - 60 20 1 1-25% 1 0 0

slow - seasona 1 coarse 0 - 30 30 0 1-25% 1 0 0
slow - seasona 1 coarse 0 - 40 30 0 1-25% 1 0 1
race - seasona 1 silt/sand + organic 3 - 100 40 1 1-25% 1 1 0

slow 1 silt/sand 2 - 20 10 0 1-25% 1 1 0
nil 1 silt/sand + organic 3 - 100 >100 1 1-25% 1 0 1

slow 1 silt/sand 2 - 20 10 0 26-50% 2 2 0
slow - seasona 1 silt/sand 2 - 60 30 1 26-50% 2 0 0
slow - seasona 1 silt/sand 2 - 60 30 1 26-50% 2 0 0

slow 1 coarse 0 - 100 60 1 0 0 0 0
nil 1 silt/sand 2 - >100 >100 2 - 4 4 0

slow - seasona 1 silt/sand 2 - >200 100 3 51-75% 3 0 3
slow 1 coarse 0 - 100 70 1 1-25% 1 1 0
slow 1 coarse 0 - 100 70 1 1-25% 1 1 0
nil 1 silt/sand 2 - 80 60 1 26-50% 2 2 0
nil 1 silt/sand + organic 3 - 70 50 1 1-25% 3 1 1
nil 1 silt/sand + organic 3 - 60 50 1 1-25% 1 0 1
nil 1 silt/sand + organic 3 - 50 30 0 1-25% 1 1 0

slow 1 silt/sand 2 - 70 35 1 1-25% 1 0 0
nil 4 organic 4 - >500 30 4 0 0 - -
nil 4 organic 4 - >500 30 4 51-75% 3 3 0
nil 4 organic 4 9.47 >500 30 4 51-75% 3 - -
nil 4 silt/sand + organic 3 7.55 >200 50 -  150 3 - 3 0 0
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - 1.33 - - - - - - -
- - - - 1.33 - - - - - - -
- - - - - - - - - - - -
- - - - 1.57 - - - - - - -
- - - - 1.57 - - - - - - -
- - - - - - - - - - - -
- - - - 1.20 - - - - - - -
- - - - 1.20 - - - - - - -
- - - - 1.17 - - - - - - -
- - - - 1.17 - - - - - - -
- - - - - - - - - - - -
- - - - 1.19 - - - - - - -
- - - - 1.19 - - - - - - -
- - - - - - - - - - - -
- - - - 1.30 - - - - - - -
- - - - 1.30 - - - - - - -
- - - - - - - - - - - -

nil 4 silt/sand + organic 3 - - - - 0 0 - -
nil 4 silt/sand 2 - <50 <50 0 - 4 4 3
nil 4 silt/sand 2 - <50 <50 0 - 4 4 3
nil 4 silt/sand 2 - <50 <50 0 - 4 4 3
nil 4 silt/sand 2 4.27 <50 <50 0 - 4 4 3
- - - - - - - - - - - -

slow 1 silt/sand + organic 3 - 100 - 200 100 - 200 2 - 4 4 4
slow 1 silt/sand + organic 3 - >200 100 - 200 3 - 4 4 4
slow 1 silt/sand + organic 3 - >200 100 - 200 3 - 4 4 4
slow 1 silt/sand + organic 3 5.48 >200 100 - 200 3 - 4 4 4

- - - - 6.04 - - - Unknown - - -
easonal flushin 2 coarse 0 4.20 >100 50 - 100 2 - 4 1 4
easonal flushin 2 coarse 0 - >100 50 - 100 2 - 4 1 4
easonal flushin 2 coarse 0 - >100 50 - 100 2 - 4 1 4

trace 3 silt/sand + organic 3 - - - - 0 0 - -
trace 3 silt/sand + organic 3 - - - - 76-100% 4 - -
slow 1 silt/sand 2 - <100 50 - 100 1 - 3 3 0
slow 1 silt/sand 2 9.36 <100 50 - 100 1 - 3 3 0
nil 4 organic 4 27.70 >0.5 50 - 100 1 - 3 3 3
nil 4 silt/sand + organic 3 - >100 50 - 100 2 - 4 4 1
nil 4 silt/sand 2 - <100 50 - 100 1 - 3 3 0
nil 4 silt/sand 2 - <100 50 - 100 1 - 3 3 0
- - - - - - - - - - - -
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Table A-1

Compiled Lotic Dataset for Paired Invertebrate Tissue Selenium and Aqueous Selenium and Sulphate Concentrations

19133414/TM01/Rev0

Invertebrate 
Monitoring 

Station

ALE1
ALE1
ALE1
ALEI
AQU1
AQU1
AQU1
AQU1
BA6

BOPDE
CUPO

DOMRS
DOMRS

EL14
EL14
EL14

EL14O
EL18
ELKO
ELKO
ELKOL
ELKOM
ELKOU

ELWDGC
ELWDGC
ELWDGC
ELWDGC
ELWDGC
ELWDGC

EREV
ERH

ERIMF
ERIMF

ERIMNF
ERMO
EROL
EROL
EROL
EROL
EROL
EROL
EROLL
EROU
EROU
EROU
EROU
EROUL
ERSCIM
ERSCMC
ERSCMC

ERST
ERST
ERST
ERUP
ERUP
ERUP
ERUP
ERUP
ERW
ERW

ERWCO
ERWSF
ERWSF
ERWSF
ERWSF
ERWSF

EV_AQW
EV_ERP2
EV_ERP3
EV_ERP4

GO13
GO13

EV_GAPD
HA7
HA7
HA7

EVPPS
EVPPS
EVPPS

Fen
FL17
FL17
FL17

Algae 
Coverage 
Category

Cattail 
Coverage 
Category

Chara 
Coverage 
Category

Burr Reed 
Coverage 
Category

Duckweed 
Coverage 
Category

Filamentous 
Algae 

Coverage 
Category

Grasses 
Coverage 
Category

Mares Tail 
Coverage 
Category

Pond Lily 
Coverage 
Category

Pondweed 
Coverage 
Category

Rushes 
Coverage 
Category

Sedges 
Coverage 
Category

Water 
Milfoil 

Coverage 
Category

3 0 4 4 0 3 4 0 0 0 0 4 3
3 0 4 4 0 3 4 0 0 0 0 4 3
3 0 4 4 0 3 4 0 0 0 0 4 3
3 0 4 4 0 3 4 0 0 0 0 4 3
3 0 3 3 0 3 4 0 0 0 3 4 1
3 0 3 3 0 3 4 0 0 0 3 4 1
3 0 3 3 0 3 4 0 0 0 3 4 1
3 0 3 3 0 3 4 0 0 0 3 4 1
- - - - - - - - - - - - -
- - - - - - - - - - - - -
3 1 0 0 0 3 3 0 0 0 0 0 0
0 1 4 0 0 0 4 0 0 0 0 0 0
4 1 4 0 0 4 4 4 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
1 0 0 0 0 1 3 0 0 3 0 0 0
1 0 4 0 0 1 3 0 0 3 0 0 0
1 0 4 0 0 1 3 0 0 3 0 0 0
1 0 0 0 0 1 3 0 0 3 0 0 0
1 0 0 1 0 1 1 0 0 3 0 0 0
3 0 0 0 0 3 4 0 0 1 3 4 0
1 4 0 0 0 1 4 3 0 0 1 0 4
1 4 0 1 0 1 4 0 0 0 1 0 0
3 0 3 1 0 3 4 0 0 0 0 0 0
0 0 4 0 0 0 4 3 0 0 0 0 0
- - - - - - - - - - - - -
3 4 4 0 0 3 3 1 0 0 3 3 0
3 4 4 0 0 3 3 1 0 0 3 3 0
3 4 3 0 0 3 3 0 0 0 3 3 0
3 4 3 0 0 3 3 0 0 0 3 3 0
3 4 4 0 0 3 3 1 0 0 3 3 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
3 1 3 0 0 3 4 3 0 3 0 0 3
3 1 0 0 0 3 4 3 0 0 0 0 0
3 1 0 0 0 3 4 3 0 0 0 0 4
- - - - - - - - - - - - -
0 0 1 0 0 0 1 0 0 0 0 0 0
1 3 0 0 0 1 3 0 0 0 0 0 0
1 3 4 0 0 1 3 0 0 0 0 0 0
1 0 3 0 0 1 4 0 0 0 0 0 0
1 0 3 0 0 1 4 0 0 0 0 0 0
1 0 3 0 0 1 4 0 0 0 0 0 0
- - - - - - - - - - - - -
4 0 4 4 0 4 4 4 0 0 4 4 0
4 0 4 0 0 4 4 4 0 0 4 4 0
4 0 4 0 0 4 4 4 0 0 4 4 0
4 0 4 4 0 4 4 4 0 0 4 4 0
1 4 1 0 0 1 3 4 0 0 3 4 0
1 4 0 0 0 1 3 4 0 0 3 4 0
1 1 3 0 0 1 3 0 0 1 0 0 0
- - - - - - - - - - - - -
4 4 0 3 4 4 3 3 0 0 1 0 0
4 4 0 0 4 4 3 3 0 0 0 0 0
4 4 4 0 4 4 3 3 3 0 0 0 0
4 4 0 3 4 4 3 3 0 0 1 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
0 0 4 0 0 0 3 0 0 0 1 0 0
0 0 1 1 0 0 3 0 0 0 1 0 0
0 0 4 0 0 0 3 0 0 0 1 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
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Compiled Lotic Dataset for Paired Invertebrate Tissue Selenium and Aqueous Selenium and Sulphate Concentrations

19133414/TM01/Rev0

Invertebrate 
Monitoring 

Station

FL17
FLA1
FLA1
FLA1
FLOX

FMUCK
FO10
FO10
FO10L
FO15
FO15
FO15
FO15
FO15
FO15

FO15B
FO15B
FOFR2

FOFR2W
FOFR2W
FOFR2W
FOXCF
FOXL
FOXLL
CL11
HE27

FRSCW
FRSO

FRWUCH
FSTRC
FWDEC
FWDEC
GAPDLg

GAPD-SM
GARD
GHPD
FO10
FO10
THPD
GHPD

GHSCW
GHWTC

GLM
GLML
GLMLg
GLMS
GLMS
GLMS
GLMS
GLMS
GO13
GO13
GO13
GO13
GO13
GO13
GO13
GO13L
GO13
GRLK
GRLK
GRLK
HA7
HA7I
HAPD
HART
HART
HART
HE27
HE27
HE27
HE27
HE27
KSPS

ELKO U/S
FORP
MSAN
LCCPL
LCCPL
NNP

LCCPU/L
LCHO

LCHOB

Algae 
Coverage 
Category

Cattail 
Coverage 
Category

Chara 
Coverage 
Category

Burr Reed 
Coverage 
Category

Duckweed 
Coverage 
Category

Filamentous 
Algae 

Coverage 
Category

Grasses 
Coverage 
Category

Mares Tail 
Coverage 
Category

Pond Lily 
Coverage 
Category

Pondweed 
Coverage 
Category

Rushes 
Coverage 
Category

Sedges 
Coverage 
Category

Water 
Milfoil 

Coverage 
Category

3 0 0 0 0 3 3 0 0 0 0 0 0
- - - - - - - - - - - - -
4 0 4 0 0 4 1 0 0 0 0 0 0
4 0 4 0 0 4 1 0 0 0 0 0 0
1 0 3 3 0 1 4 3 0 0 3 3 4
- - - - - - - - - - - - -
- - - - - - - - - - - - -
1 0 0 0 0 1 4 0 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
1 - - - - - - - - - - - -
3 4 0 4 1 3 4 1 0 0 0 0 0
1 4 0 1 1 1 4 0 0 0 0 0 0
1 4 0 1 1 1 4 0 0 0 0 0 0
- - - - - - - - - - - - -
3 4 0 1 0 3 4 0 0 0 0 0 0
3 0 4 0 0 3 4 3 0 0 4 3 0
- - - - - - - - - - - - -
3 0 4 0 0 3 4 3 0 0 4 0 0
3 0 4 0 0 3 4 3 0 0 4 0 0
1 0 1 0 1 1 3 1 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 3 0 0 0 4 0 0
1 0 0 0 0 1 3 0 0 0 0 0 0
3 1 1 0 0 3 4 0 0 0 0 0 0
- - - - - - - - - - - - -
3 0 0 1 0 3 4 3 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
0 0 0 0 0 0 4 0 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
0 0 0 0 0 0 3 0 0 0 0 4 0
0 0 0 0 0 0 3 0 0 0 4 0 0
1 - - - - - - - - - - - -
3 0 0 0 0 3 4 0 0 0 0 0 0
- - - - - - - - - - - - -
1 3 1 0 3 1 4 4 0 4 0 0 0
1 3 1 0 3 1 4 4 0 4 0 0 0
1 3 1 0 0 1 4 0 0 0 0 0 0
1 3 1 0 0 1 4 0 0 0 0 0 0
1 3 1 0 3 1 4 0 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
3 4 0 1 0 3 4 3 0 0 3 3 1
3 4 0 0 0 3 4 3 0 0 3 3 1
3 4 0 0 0 3 4 3 0 0 3 3 1
3 4 0 1 0 3 4 3 0 0 3 3 1
3 4 0 1 0 3 4 3 0 0 3 3 1
- - - - - - - - - - - - -
- - - - - - - - - - - - -
1 1 0 0 0 1 0 1 0 0 1 0 0
1 1 0 0 0 1 0 1 0 0 1 0 0
1 1 0 0 0 1 0 1 0 0 1 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
0 0 1 0 0 Unknown 4 0 0 0 0 0 0
0 0 1 0 0 Unknown 4 0 0 0 0 0 0
0 0 1 0 0 Unknown 4 0 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
0 0 0 1 0 0 3 0 0 0 0 1 0
0 0 0 1 0 0 3 0 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
4 0 0 0 0 4 4 0 0 0 0 0 0
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Compiled Lotic Dataset for Paired Invertebrate Tissue Selenium and Aqueous Selenium and Sulphate Concentrations

19133414/TM01/Rev0

Invertebrate 
Monitoring 

Station

LFSRW
LFSRW
LFSRW
LFSRW

LK01
LK02
LK02
LK02

LkMtn2
LML
LML

LPLML
LPLML

MCIMCC
MCIMCC

MCUP
MCWA
MCWA
MI16
MI16
MI16
MI16
MI16
MI16L
MIC2
MIC2

MIWW
MIWW
MIWW
MIWW
MIWW
MIWW
MCW
MIW1
MIW2
MIW3
MIW4

NAYDAY
EV_OCW

OTTO
OTTO
OTTO
OTTO
OTTO
OTTO
OTTOL
PAIR
PAIR
PWP
R115
R118
R12
R120
R129
R144
R144
R161
R176
R2101
R2108
R2110
R2113

R2122A
R2122B
R2124
R280A
R292
R3127
R3129
R3137
R3138
R3138
R3139
R3145
R3153
R3157
R4159
R4160
R4161
R4162
R4163
R4164
R4165

Algae 
Coverage 
Category

Cattail 
Coverage 
Category

Chara 
Coverage 
Category

Burr Reed 
Coverage 
Category

Duckweed 
Coverage 
Category

Filamentous 
Algae 

Coverage 
Category

Grasses 
Coverage 
Category

Mares Tail 
Coverage 
Category

Pond Lily 
Coverage 
Category

Pondweed 
Coverage 
Category

Rushes 
Coverage 
Category

Sedges 
Coverage 
Category

Water 
Milfoil 

Coverage 
Category

0 3 0 0 0 0 4 1 0 0 0 0 0
4 3 0 0 4 4 4 1 0 0 0 0 0
4 3 0 0 4 4 4 1 0 0 0 0 0
4 3 0 0 4 4 4 1 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
0 0 0 3 0 0 4 0 0 0 0 0 0
3 0 0 0 0 3 3 0 0 0 0 4 0
3 0 0 0 0 3 3 0 0 0 0 0 0
0 0 0 0 0 0 3 0 0 0 0 0 0
0 0 0 0 0 0 3 4 0 0 0 0 0
4 0 4 0 0 4 4 0 0 0 0 3 0
0 0 4 0 0 0 3 0 0 0 0 0 0
0 0 4 0 0 0 3 0 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
4 0 4 0 0 4 4 0 0 0 0 3 3
4 0 4 0 0 4 4 0 0 0 0 3 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
1 0 4 0 0 1 4 0 0 0 0 3 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
3 0 4 1 0 3 4 0 0 0 4 4 3
3 0 4 3 0 3 4 0 0 0 0 3 3
3 0 4 3 0 3 4 0 0 0 0 3 3
3 0 4 1 0 3 4 0 0 0 4 4 3
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
0 0 0 0 0 0 4 0 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
3 4 3 1 0 3 4 1 0 0 1 3 3
3 4 3 1 0 3 4 1 0 0 1 3 3
3 4 3 1 0 3 4 1 0 0 1 3 3
3 4 3 1 0 3 4 1 0 0 1 3 3
3 4 3 1 0 3 4 1 0 0 1 3 3
- - - - - - - - - - - - -
3 0 0 0 0 3 1 0 0 3 4 4 0
3 0 0 0 0 3 1 0 0 3 4 4 0
1 0 0 0 0 1 4 0 0 0 0 0 0
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 1 4 0 0 0 4 0 0 0 0 0 0
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
2 - - - - - - - - - - - -
1 - - - - - - - - - - - -
1 - - - - - - - - - - - -
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
1 - - - - - - - - - - - -
1 4 0 0 0 1 3 0 0 0 3 0 0
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
0 - - - - - - - - - - - -
2 - - - - - - - - - - - -
2 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
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Compiled Lotic Dataset for Paired Invertebrate Tissue Selenium and Aqueous Selenium and Sulphate Concentrations

19133414/TM01/Rev0

Invertebrate 
Monitoring 

Station

R51
R5-1
R510
R517
R52
R53
R53
R54
R55
R59
R612
R614

R615A
R615B

R62
R635
R636
R636
R644
R651
R7109

R7114A
R7114B

R747
R748
R749
R751
R764
REFF
REFF
REFF
REFF
ELKO

T4
T4
T4
T4
T4
T4
T4
T4
T4
TN
TN
TN
TN
TN
T2
T2
T2
T2

RL1
SEROX
SEROX
SEROX
SEROX

EV_SMCW
SMCIM
SMCIM
SMCIM
SMCIM
STPD
STPD
STPD
STPD
SWWL
THPD

UPBEC
UPBEC
UPGHC
WPEF
WWER
WWER

WWRBP

Algae 
Coverage 
Category

Cattail 
Coverage 
Category

Chara 
Coverage 
Category

Burr Reed 
Coverage 
Category

Duckweed 
Coverage 
Category

Filamentous 
Algae 

Coverage 
Category

Grasses 
Coverage 
Category

Mares Tail 
Coverage 
Category

Pond Lily 
Coverage 
Category

Pondweed 
Coverage 
Category

Rushes 
Coverage 
Category

Sedges 
Coverage 
Category

Water 
Milfoil 

Coverage 
Category

0 - - - - - - - - - - - -
- - - - - - - - - - - - -
1 - - - - - - - - - - - -
1 - - - - - - - - - - - -
3 - - - - - - - - - - - -
0 - - - - - - - - - - - -
- - - - - - - - - - - - -
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
1 - - - - - - - - - - - -
1 - - - - - - - - - - - -
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
1 - - - - - - - - - - - -
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
2 - - - - - - - - - - - -
2 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 0 0 0 0 0 4 4 0 0 0 0 0
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
0 - - - - - - - - - - - -
1 - - - - - - - - - - - -
- - - - - - - - - - - - -
0 - - - - - - - - - - - -
- - - - - - - - - - - - -
3 0 0 0 0 3 0 0 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
3 1 3 0 0 3 4 0 0 3 0 0 0
3 1 3 0 0 3 4 0 0 3 3 3 0
3 1 3 0 0 3 4 0 0 3 3 3 0
3 1 3 0 0 3 4 0 0 3 3 3 0
- - - - - - - - - - - - -
0 1 3 4 0 0 3 0 0 1 0 3 4
0 1 0 0 0 0 4 0 0 0 0 0 4
0 1 0 0 0 0 4 0 0 0 0 0 4
0 1 3 4 0 0 3 0 0 1 0 3 4
- - - - - - - - - - - - -
1 0 4 0 0 1 1 0 0 0 0 0 0
1 0 4 0 0 1 1 0 0 0 0 0 0
4 0 4 0 0 4 1 0 0 0 0 0 0
- - - - - - - - - - - - -
- - - - - - - - - - - - -
0 0 0 0 0 0 3 0 0 0 0 3 0
0 0 0 0 0 0 3 0 0 0 0 3 0
1 0 0 0 0 1 3 0 3 0 0 0 3
3 1 1 0 0 3 4 0 0 0 0 0 0
3 0 0 1 0 3 3 1 0 0 0 0 0
3 0 0 1 0 3 3 1 0 0 0 0 0
- - - - - - - - - - - - -

Notes: "-" = not available; ">" = below the laboratory detection limit; % = percent; mV = millivolts; mg/kg dw = milligrams per kilogram dry weight; mg/L = milligrams per litre; ug/L = micr

DO = dissolved oxygen; ORP = Oxidative-reductive potential; TOC = total organic carbon

EVWQP = Elk Valley Water Quality Plan
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Figure B-1: Violin plot of the distribution of model residuals for an OLS regression model using all available lentic 
data for each category of maximum water depth. 

 

 
Figure B-2: Violin plot of the distribution of model residuals for an OLS regression model using all available lentic 
data for each category of flow. 
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  B-2 

 

 
Figure B-3: Scatterplot of model residuals for an OLS regression model using all available lentic data over the range 
of measured aqueous total organic carbon concentrations (mg/L) 

 
Figure B-4: Scatterplot of model residuals for an OLS regression model using all available lentic data over the range 
of measured dissolved oxygen concentrations (mg/L) 
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Figure B-5: Scatterplot of model residuals for an OLS regression model using all available lentic data over the range 
of laboratory measured oxidative-reductive potentials (mV) 

 
Figure B-6: Scatterplot of model residuals for an OLS regression model using all available lentic data over the range 
of measured sediment total organic carbon concentrations (%) 
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November 2020 2019 Benthic Invertebrate Community Aquatic Data Integration Table version 6 Project No.: 20140948
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Mainstem Fording River
u/s Henretta Cr. and FRO FO26 21 12 16 0.2 0.1 0.013 49 30 41 0.9 0.77 0.79 0.68 0.54 0.5 3.0 84 100 82 96 4.3 130 0.98 - - - - 13 21,809 40 76 16,587 59 12,936
d/s Henretta Cr. FODHE 3.7 2.0 2.9 4.2 4.5 2.3 159 140 110 27 26 15 1.7 0.84 1.2 5.7 - - - - 3.3 - 0.15 - - - - 12 29,072 41 69 20,094 60 17,330
u/s Clode Cr. FOUCL 0.29 0.17 0.23 - - 3.0 - - 99 - - 17 - - 0.58 6.1 - - - - 2.0 - 0.98 - - - - 12 26,702 43 68 18,191 56 15,077
u/s North Greenhills Diversion FOUNGD 1.9 1.0 1.5 - 2.8 7 - 52 129 - 8.9 28 - 1.3 3.3 6.6 - - - - 3.0 - 0.55 - - - 12 7.9 20,543 36 88 18,018 77 15,864
d/s North Greenhills Diversion FODNGD 0.7 0.4 0.6 - 2.8 8 - 52 137 - 8.6 30 - 1.5 3.9 6.3 - - - - 4.1 - 0.39 - - - - 9.7 10,120 38 75 7,553 59 5,951
 Multiplate Culvert MP1 1.2 0.6 0.9 - 3.2 9 - 56 151 - 11 34 - 3.2 4.0 6.6 - - - - 2.7 - 0.57 - - - - 37 10,750 32 30 3,174 20 2,126
u/s Shandley Cr. FOUSH 1.9 1.1 1.5 - 3.1 10 - 57 159 - 11 36 - 2.9 3.6 5.8 - - - - 2.7 - 1.1 9 0 0 14 15 7,421 38 52 3,825 36 2,708
u/s Kilmarnock Cr. FOUKI 1.2 0.7 0.9 21 15 10 293 229 190 51 46 34 6.0 5.2 3.3 7.9 - - - - 14.8 - 0.49 - - - - 17 4,166 36 54 2,231 44 1,853
d/s Kilmarnock & u/s Swift Cr. FOBKS 3.2 1.8 2.5 - 2.9 8.9 - 63 168 - 10 32 - 2.6 3.1 8.3 - - - - 2.8 - 0.84 - - - - 12 4,545 37 69 3,137 42 1,926
d/s future AWTF-S SCOUTDS 0.1 0.06 0.08 - - 9.0 - - 161 - - 33 - - 3.6 12 - - - - 2.0 - 0.0067 - - - - 9.8 6,684 35 73 4,886 45 2,997
d/s Swift Cr., u/s Cataract Cr. FOBSC 0.9 0.5 0.7 23 15 10 329 225 247 56 47 57 4.7 4.7 5.0 12 - - - - 2.0 - 0.27 - - - - 12 3,972 33 65 2,596 40 1,583
d/s Cataract, u/s Porter FOBCP 1.8 1.0 1.4 29 16 12 1940 377 315 638 88 71 42 8.3 6.4 7.7 0 0 38 96 3.5 92 0.95 - - - - 12 4,393 32 53 2,318 27 1,203
1 km SW of Fording R. Compliance FRCP1SW 1.8 1.0 1.4 - 7 10 - 116 241 - 31 54 - 2.8 7.2 7.7 - - - - 15 - 0.4 - - - - 8.6 6,095 32 78 4,753 16 1,003
u/s Porter FRUPO 2.9 1.6 2.2 24.0 10.0 17 260 141 230 64 39 66 0.56 2.3 1.7 7.0 - - - - 3.1 - 0.92 - - - - 10 6,018 31 73 4,391 10 632
d/s Porter Cr., u/s Chauncey Cr. FODPO 2.4 1.3 1.9 20 22 18 432 412 255 99 104 70 1.1 0.5 0.79 6.0 - - - - 7.0 - 0.63 - - - - 6.8 12,193 37 64 7,791 15 1,847
u/s Chauncey Cr. FO22 2.5 1.4 2.0 21 21 18 352 375 289 96 96 76 0.75 2.1 1.6 7.1 69 90 84 92 5.0 107 0.79 - - - - 4.1 7,730 33 56 4,342 14 1,097
d/s Chauncey Cr., u/s Ewin Cr. FOUEW 15 8 11 19.3 0.2 14 315 22 218 86 0.5 61 0.5 0.5 1.0 6.7 - - - - 2.3 - 0.87 - - - - 12 7,966 43 51 4,067 24 1,946
Fording River u/s Dry Cr. FO28 6.4 3.5 5.0 - - 10 - - 160 - - 41 - - 0.62 8.7 - - - - 2.0 - 1.0 - - - - 15 16,348 44 49 7,993 30 4,861
d/s Dry Cr., u/s GHO FO29 12 6 9 - - 10 - - 158 - - 40 - - 0.5 8.7 - - - - 61 - 1.0 - - - - 15 6,630 40 58 3,853 28 1,866
d/s GHO and Greenhills Cr. FODGH 3.2 1.8 2.5 12 11 10 286 276 205 67 62 48 2.3 2.2 1.5 8.2 86 100 108 101 5.0 106 0.74 - - - - 15 10,379 39 59 6,149 40 4,181
Tributaries 
Henretta Cr. HENUP 13 7.1 10.0 0.3 0.3 0.26 93 72 63 1.4 1.1 1.2 0.5 0.5 0.5 4.5 - - - - 4.3 - 0.013 - - - - 13 4,549 28 88 4,020 69 3,125
Chauncey Cr. CHCK 30 17 23 - - 0.1 - - 24 - - 0.69 - - 2.5 - - - - - 0.01 - 0.54 - - - - - 13,360 32 69 9,280 42 5,601
Ewin Cr. EWCK 57 32 45 - - 0.17 - - 47 - - 1.7 - - 2.5 - - - - - 0.06 - 0.5 - - - - - 6,060 31 87 5,300 61 3,700
Other reference tributaries - 51 29 40 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Henretta Cr. HENFO 7.0 3.8 5.4 6.1 6.6 3.2 215 202 133 36 39 20 1.6 1.4 0.93 - - - - - 2.9 - - - - - - - - - - - - -
Fish Pond Cr. FR_FC1 0.37 0.22 0.29 - - 1.7 - - 80 - - 12 - - 0.5 6.5 - - - - 2.0 - 0.51 - - - - 13 1,829 40 38 700 26 471
Clode Cr. CLODE 1.2 0.73 0.98 99 98 58 604 681 550 175 182 191 52 58 48 10 - - - - 2.7 - 0.75 - - - - 8.5 3,680 27 9.5 350 3.8 140
Lake Mountain Cr. NGD1 1.9 1.1 1.5 1.5 2.3 0.72 125 84 93 19 21 16 2.5 4.3 1.9 - - - - - 14 - 0.8 - - - - - 9,760 27 60 5,820 28 2,760
Kilmarnock Cr. KICK 3.0 1.7 2.4 99 103 46 788 863 361 286 306 125 46 52 29 5.2 - - - - 2.2 - 0.24 - - - - 15 1,012 15 0.4 4 0.2 2
Swift Cr. SWCK 0.99 0.6 0.8 25 22 25 1,610 1,250 1,605 711 523 536 54 39 41 - - - - - 4 - - - - - - - - - - - - -
Cataract Cr. CATCK 0.41 0.25 0.33 30 28 24 1,950 1,960 1,800 720 951 551 47 62 46 - - - - - 2.5 - - - - - - - - - - - - -
Porter Cr. POCK 0.33 0.19 0.26 2 2.9 3.4 424 540 476 72 105 75 1.3 1.5 1.4 - - - - - 2.8 - - - - - - - - - - - - -
LCO Dry Cr. d/s of sedimentation ponds LC_DCDS 7.2 4.3 5.8 18.72 11.72 23 95 63 128 25 18 43 6.5 5.1 7.0 26 106 90 54 37 23 123 1.0 - - - - 16 25,139 39 78 19,654 49 12,297
LCO Dry Cr. LC_DC1 0.85 0.52 0.68 7.0 7.4 9.4 38 41 57 11 11 18 0.95 1.8 1.7 9 - - - - 13.5 - 1.0 - - - - 14 39,154 42 79 30,859 47 18,259
Unnamed Cr. LC_UC 1.5 0.92 1.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Upper Greenhills Cr. GHCKU 5.1 3.1 4.1 - - 6.1 - - 737 - - 107 - - 40 11 - - - - 6.0 - - - - - - - 774 24 25 194 1.9 15
Lower Greenhills Cr. GHCKD 0.3 0.18 0.24 6.9 3.9 5.3 843 439 712 178 81 127 17 9.3 8.1 17 - - - - 3.4 - 1.6 - - - - 11 3,630 23 46 1,680 28.4 1,030

0 83 91 92 97 98 97 97 97 96 93 97 91 97 93 80 100 86 100 100 - 95 93 50 93 62 89
1.0 8.9 1.1 3.3 0 0.5 0.12 3.5 3 4 3.8 0.87 4.4 0.12 7.1 20 0 0 0 0 - 0.5 2.1 27 1.5 15 4.0
2.0 6.4 5.7 3.5 1.5 1.7 2.1 0 0 0 0.14 0 0 2.9 0 0.12 0 14 0 0 - 0.7 0 21 1.2 15 3.3
3.0 1.9 1.8 1.7 1.4 0.17 0.6 0 0 0 3.3 2.3 4 0 0 0 0 0 0 0 - 4.0 5 2.1 4.0 8 4.0

Mainstem Fording River
d/s Josephine Falls FO9 12 6.5 9.1 - - 10 - - 160 - - 34 - - 2.5 7.2 - - - - 3.0 - - - - - - - 6,720 24 72 4,840 40 2,660
d/s Grace Cr. FRUL 19 10 15 - - 9.2 - - 160 - - 41 - - 0.52 10 - - - - 2.0 - 0 - - - - 15 5,383 35 70 3,767 39 2,100
d/s Line Cr. FO23 7.7 4.2 5.9 10 11 8.5 216 222 171 45 48 37 1.2 1.4 1.1 8.4 94 86 70 79 5.9 114 0.27 29 2.54 1.56 - 19 11,947 43 52 6,264 27 3,277
Tributaries 
Grace  Cr. LC_GRCK 9.6 5.7 7.7 0.083 0.036 0.036 58 56 51 3 3 2 0.5 0.9 0.5 6.3 - - - - 3.8 - 0.083 - - - - 12 4,350 38 86 3,722 25 1,098
u/s LCO LI24 19 11 15 0.26 0.25 0.17 87 56 63 4 3 3.2 0.6 1.6 0.57 5.3 - - - - 7.9 - 0 - - - - 16 5,681 27 82 4,682 53 3,022
South Line Cr. SLINE 14 8.3 11 0.1 0 0.104 81 69 56 2 2 1.6 0.5 0.5 0.5 5.1 85 86 86 92 2.9 113.9240506 0.005 - - - - 19 5,925 36 86 5,104 56 3,292
Other reference tributaries - 17 10 14 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
u/s West Line Cr. LCUT 3.5 2.1 2.8 17 13 13 322 248 228 53 40 41 10 8 9 7.6 - - - - 2.2 - - - - - - 15 13,240 23 5.6 740 2.7 360
d/s West Line Cr. LILC3 0.97 0.54 0.76 11.2 10 11 471 364 337 47 38 38 8.6 8.2 9 10 85 90 69 70 2.6 118 0.94 - - - - 19 17,041 26 7.1 1,202 3.6 609
d/s pond discharge LISP24 0.97 0.54 0.75 - - 7 - - 198 - - 24 - - 4.8 6.5 - - - - 2.0 - 0.81 - - - - 22 16,400 37 33 5,400 24 3,860
d/s South Line Cr. Confluence LIDSL 2.8 1.6 2.2 9 8 8 318 244 224 38 34 31 4.9 4.3 4.8 6.9 98 86 53 77 3.2 121 - - - - - 18 14,732 37 65 9,613 44 6,486
d/s LIDSL LIDCOM 11 6.4 8.9 - - 5.7 - - 161 - - 26 - - 3.4 6.5 - - - - 7.5 - 0.31 - - - - 18 40,420 47 65 26,380 39 15,900
d/s LIDSL LI8 5.5 3.0 4.3 7 6 6.0 228 194 183 33 26 24 3.3 3.1 3.3 6.5 - - - - 2.8 - 0.39 10 0.82 0.39 - 20 18,734 38 85 16,014 48 9,075

0 96 100 100 100 100 100 100 100 100 94 94 96 100 100 100 100 4 100 100 - 92 87 54 96 72 88
1.0 4 0 0 0 0 0 0 0 0 6 5.6 4 0 0 0 0 0 0 0 - 8 1 24 0.0 17.4 8
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 96 0 0 - 0 0 18 0 7 1
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0 12 4.4 3.7 3.7 2.9
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Biological Responses1

EPT (Mayflies, Stoneflies, 
Caddisflies) E (Mayflies)

Mainstem Elk River
u/s GHO ELUGH 391 216 303 0.1 0.1 0.048 24 23 22 1.1 1.1 0.92 0.5 1.0 0.55 5.0 98 95 62 83 14 97 0 - - - - 8 3,388 37 86 2,915 64 2,159
d/s Thompson Cr. EL20 24 13 18 0.54 0.54 0.64 33 35 34 2.2 2.7 2.3 0.5 1.6 0.55 5.5 97 84 78 92 25 107 0.39 - - - - 10 6,342 37 76 4,808 62 3,952
u/s Boivin Cr. ELUEL 18 9.7 14 - - 0.28 - - 24 - - 1.4 - - 0.5 6.0 - - - - 2.0 - 0 - - - - 7.4 4,212 34 88 3,690 67 2,803
d/s Elkford Sewage Ponds ELDEL 53 29 41 - - 0.26 - - 31 - - 1.3 - - 2.5 4.6 - - - - 2.1 - 0.2 - - - - - 7,740 28 87 6,700 61 4,700
u/s Fording R. ELUFO 16 8.9 13 - - 0.24 - - 33 - - 1.2 - - 2.5 5.3 - - - - 2.2 - 1.0 - - - - - 8,980 34 40 3,580 17 1,520
Tributaries 
Michelson Cr. - 1.4 0.8 1.1 0.97 0.3 0.07 106 91 99 11.6 4.3 1.9 2.4 1.9 1.4 - - - - - 8.3 - - - - - - - - - - - - -
Unnamed tributary west of Elk River UCWER 22 12 17 - - 0.08 - - 52 - - 2.9 - - 0.5 8.7 - - - - 3.8 - 0 - - - - 14 5,655 36 87 4,945 60 3,402
Other reference tributaries - 212 125 168 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Side Channel u/s Wolfarm Pond Discharge GH_ERSC4 5.4 2.9 4.1 - - 0.037 - - 19 - - 0.7 - - 0.5 5.1 - - - - 6.0 - 0.36 - - - - 3.6 3,457 38 75 2,582 51 1,746
Side Channel d/s Wolfram Pond Discharge GH_ER1A 0.52 0.31 0.42 - - 0.694 - - 33 - - 2.07 - - 0.5 6.4 - - - - 2.0 - 0.43 - - - - 7.6 3,180 31 89 2,817 74 2,343
Side Channel u/s Thompson Cr. ERSC5 0.58 0.36 0.47 - - 0.613 - - 31 - - 2.05 - - 0.5 9.0 - - - - 2.0 - 0 - - - - 9.2 2,161 31 87 1,874 69 1,499
Side Channel d/s Thompson Cr. SCDTC 1.7 1.0 1.4 - - 1.34 - - 85 - - 9.99 - - 0.55 9.6 - - - - 2.0 - 0.48 - - - - 8.3 2,123 30 88 1,861 75 1,598
Leask Cr. - 3.9 2.1 3.0 66 66 27 916 915 719 218 238 92 79 67 138 - - - - - 3.3 - - - - - - - - - - - - -
Wolfram Cr. WOCK 0.5 0.32 0.41 - - 46 - - 983 - - 128 - - 132 12 - - - - 6.5 - 1.3 - - - - - 1,244 30 38 476 0.32 4.0
Thompson Cr. THCK 0.044 0.027 0.036 18.5 8.4 15 883 523 859 179.0 80.6 139 1.3 1.3 1.2 63 - - - - 4.7 - 0.43 - - - - 5.7 4,886 30 28 1,386 17 826

0 99 99 99 99 99 99 99 99 100 99 99 99 100 97 98 100 0 100 0 - 96 93 98 99 98 99
1.0 0 0.0068 0 0 0 0.49 0.57 0.6 0.08 0 0 0 0 3.1 2.2 0 0 0 0 - 3.8 0 0 1 0 1
2.0 0.0074 0 0.58 0.57 0.6 0.08 0 0 0 0 0 0 0 0 0 0 0 0 100 - 0.32 0.0 2.2 0 2.2 0
3.0 0.57 0.6 0 0 0 0 0 0 0 0.57 0.6 0.57 0.0061 0 0 0 100 0 0 - 0.08 7.1 0 0.08 0.07 0.08

Mainstem Elk River
u/s Grave Cr. EL19 14 7.5 11 - - 2.2 - - 61 - - 10 - - 0.5 7.0 - - - - 2.0 - 0.66 100 7.6 4.5 - 16 4,105 35 60 2,462 42 1,713
d/s Grave Cr. ELDGR 11 5.7 8.1 - - 2.7 - - 73 - - 10 - - 2.5 6.1 - - - - 3.5 - 0.3 - - - - - 1,288 30 89 1,144 64 828
d/s Otto Cr. ELUSP 7.8 4.5 6.1 2.5 3.2 2.4 90 99 73 13 16 10 0.5 2.0 0.8 - - - - - 35 - - - - - - - - - - - - -
Mainstem Michel Cr.
u/s CMO MI25 15 8.3 12 0.06 0.034 0.025 18 16 14 0 0 0.19 0.5 0.6 0.5 4.6 86 92 100 94 5.3 107 0 - - - - 11 5,579 38 74 4,123 42 2,369
u/s Corbin Cr. MIUCO 4.2 2.2 3.2 - - 0.005 - - 17 - - 0.26 - - 3.47 5.6 - - - - 6.2 - 0 - - - - 17 6,538 44 57 3,745 30 1,957
d/s Corbin Cr. MIDCO 2.2 1.2 1.7 - - 2.9 - - 373 - - 9.2 - - 21 3.1 58 86 57 83 6.0 115 0.95 - - - - 15 22,839 44 25 5,802 14.3 3,258
d/s Andy Good Cr. MIDAG 3.0 1.6 2.3 - - 0.6 - - 70 - - 2.4 - - 3 9.1 97 97 60 103 7.7 - 0 - - - - 16 8,551 43 43 3,635 26 2,259
u/s Leach Cr. MIULE 9.4 5.0 7.2 - - 0.7 - - 123 - - 3.1 - - 2 5.3 - - - - 2.0 - 0 - - - - 16 15,987 42 65 10,372 38 6,149
u/s Wheeler Cr. MI5 6.3 3.4 4.9 - - 0.4 - - 86 - - 2.0 - - 0.9 6.1 - - - - 9.0 - 0.0033 - - - - 17 12,342 38 78 9,601 34 4,146
u/s Erickson Cr. MI3 14 7.5 11 0.38 0.22 0.23 59 46 50 1.7 1.6 1.5 1.37 1.6 4.5 4.7 - - - - 10 - 0.25 - - - - 15 14,629 60 63 9,146 31 4,606
d/s Erickson Cr. MIDER 1.3 0.78 1.1 - - 0.27 - - 56 - - 1.8 - - 0.5 5 - - - - 4.7 - 0.13 - - - - 12 11,867 46 78 9,279 29 3,456
d/s Gate Cr. MIDGA 0.094 0.053 0.074 - - 0.9 - - 85 - - 8 - - 1 8 - - - - 3.9 - 0.17 - - - - 18 8,900 38 75 6,700 24 2,140
d/s Bodie Cr. MIDBO 0.25 0.14 0.19 - - 1.2 - - 98 - - 10 - - 1.0 6.9 - - - - 4.1 - 0.29 - - - - 15 6,520 41 75 4,880 33 2,180
Lower Michel Compliance MICOMP 0.91 0.51 0.71 3.4 1.2 1.4 177 90 109 22 10 12 3.4 2.0 1.7 5.5 93 80 89 103 6.4 121 0.45 49 2.3 - - 15 13,682 45 59 8,006 18 2,456
d/s EVO MI2 0.92 0.5 0.71 - - 1.0 - - 89 - - 8 - - 1.2 7.7 - - - - 11 - 0.71 - - - - 15 8,340 46 40 3,320 19 1,600
Tributaries 
u/s Harmer Cr. GRUHA 15 8.6 12 - - 0.07 - - 25 - - 0.79 0.5 0.5 0.5 - - - - - 9.2 - 0.97 - - - - - 4,891 32 96 4,673 45 2,216
Andy Good Cr. AGCK 17 9.0 13 - - 0.15 - - 20 - - 1.7 - - 0.5 7.2 - - - - 2.0 - 0 - - - - 15 14,320 29 90 12,873 82 11,767
Alexander Cr. Mid-Cr. AL4 64 36 50 - - 0.08 - - 16 - - 0.67 - - 2.5 - - - - - 4.8 - 0 - - - - - 10,960 28 82 8,980 57 6,200
Leach Cr. LE1 87 48 67 - - 0.008 - - 5 - - 0.46 - - 0.5 5.8 - - - - 14 - 0 - - - - 15 8,448 40 77 6,499 32 2,701
Alexander Cr. Near bend to West ALUSM 46 27 36 - - 0.026 - - 16 - - 0.62 - - 0.5 6 - - - - 2.0 - 0.1 - - - - 13 10,629 46 72 7,617 50 5,355
Other reference tributaries - 202 117 160 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
u/s Harmer Pond HACKUS 15 9.1 12 - - 0.82 - - 204 - - 40 - - 0.76 10 - - - - 11 - 0 - - - - 8 57,360 55 86 49,420 50 28,500
d/s Harmer Pond HACKDS 0.67 0.4 0.53 1.2 1.0 0.75 225 205 193 42 41 33 0.7 0.8 0.7 17 92 76 71 90 7.3 114 1.0 - - - - 15 29,982 45 53 15,888 34 10,252
d/s Harmer Cr. GRCK 2.8 1.7 2.3 - - 0.03 - - 51 - - 2.0 - - 0.5 - - - - - 4.6 - - - - - - - - - - - - -
mouth at Elk R. GRDS 0.64 0.39 0.52 - - 0.38 - - 143 - - 23 - - 0.5 14 - - - - 10 - 1.08 - - - - 11 21,260 46 68 14,440 38 8,100
Otto Cr. OCNM 0.66 0.41 0.54 0.13 0.03 0.059 44 51 32 0.8 1.2 0.44 2.6 1.9 2.0 - - - - - 7.8 - - - - - - - - - - - - -
Six-mile Cr. SMCK 0.71 0.45 0.58 0.087 0.06 0.005 94 50 68 2.0 3.7 2.1 1.0 0.9 0.5 - - - - - 3.6 - - - - - - - - - - - - -
Balmer Cr. BACK 0.65 0.4 0.53 0.38 0.56 0.45 40 44 46 6.0 9.6 9.0 0.5 0.7 1.5 10 - - - - 34 - 0 - - - - 10.0 9,800 48 66 6,440 11 1,080
Corbin Cr. CORCK 2.6 1.4 2.0 7.5 5.5 6.2 750 602 731 19 22 19 116 68 54 2.6 - - - - 2.3 - 2.5 - - - - 76 15,542 29 15 2,264 0.00062 0.096
Erickson Cr. ERCK 10 6.3 8.4 16 15 16 827 821 774 167 160 148 0.7 0.7 0.68 5.5 - - - - 6.3 - 1.6 - - - - 13 25,160 31 21 5,400 0.9 220
Gate Cr. GATE 1.4 0.89 1.2 22 20 24 882 924 1070 120 184 180 73 55 47 12 - - - - 3.9 - 1.9 - - - - 23 3,110 19 3.5 110 0.32 10
Bodie Cr. BOCK 1.1 0.61 0.86 23 26 30 936 963 1,083 158 217 205 73 52 43 78 - - - - 3.3 - - - - - - 21 16,660 29 34 5,620 1.6 260

0 97 97 98 97 97 97 97 97 98 99 99 99 100 98 94 100 89 86 0 - 92 83 82 94 96 91
1.0 0 0 0 0 0 0 2.8 2.7 2.5 0 0 0 0.25 1.5 3.4 0 0 0 0 - 5.4 4.7 11.3 2.7 0.017 6.4
2.0 2.8 2.7 2.5 3.3 2.7 2.9 0 0 0 0 0 0.37 0 0 2.0 0 0 14 100 - 3.0 12 3.5 3.2 1.3 0.0
3.0 0 0 0 0 0 0 0 0 0 1.0 1.1 0.9 0.2 0 0.7 0 11 0 0 - 0.0 0 3.1 0.27 3.0 2.90 0
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Biological Responses1

EPT (Mayflies, Stoneflies, 
Caddisflies) E (Mayflies)

Mainstem Elk River
d/s Sparwood EL1 0.22 0.13 0.18 - - 0.6 - - 69 - - 9 - - 0.5 5.2 - - - - 5.7 - 0 0.54 0.019 0.012 - 12 13,084 43 55 7,249 37 4,900
u/s Fernie ELUFE 75 41 58 2.1 1.6 1.9 96 69 75 12.2 9.2 9.5 1.0 1.3 0.5 5.8 - - - - 16 - 0.9 - - - - - 11,000 32 61 6,661 54 5,980
d/s Fernie ELDFE 65 35 50 - - 1.6 - - 64 - - 8.5 - - 0.5 7.4 - - - - 2.0 - 0.52 173 13 5.2 16 16 22,300 45 43 9,480 26 5,800
u/s Elko ELELKO 38 20 29 - - 1.5 - - 63 - - 8.1 - - 0.5 8 - - - - 2.0 - 0.21 - - - - 9.1 13,101 37 56 7,310 31 4,026
u/s Hwy 93 bridge ELH93 102 54 78 1.2 1.0 1.3 64 44 56 7.2 5.4 6.6 0.62 1.3 0.5 8.2 - - - - 17 - 0.59 - - - - 12 4,377 32 55 2,407 34 1,497
Tributaries 
McCool Cr. MCCR 12 6.8 9.2 - - 0.12 - - 74 - - 0.88 - - 2.5 - - - - - 10 - - - - - - - 11,620 24 95 11,040 24 2,820
Upper Wigwam R. WWRU 276 135 206 - - 0.02 - - 3.7 - - 0.25 - - 2.5 - - - - - 19 - - - - - - - 777 23 94 728 46 356
Lower Wigwam R. WWRL 387 197 292 - - 0.077 - - 0.3 - - 0.41 - - 0.5 7.2 - - - - 7 - 0 - - - - 11 13,352 39 72 9,597 47 6,276
Other reference tributaries - 341 187 264 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5.9 0 0 - 79 70 78 100 83 100
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 21 7.9 0 0 8.87 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.9 100 - 0 0 22 0 8 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 94 94 0 - 0 22 0 0 0 0

3.0 3.0 3.0 600 600 600 50 50 50 4.0 4.0 4.0 5 100 100 100 100 1.0 100 0.5 300 16 7 - - 4,700 32 79 4,000 32 2,000
14 14 14 700 700 700 105 105 105 5.4 5.4 5.4 14 60 60 60 60 21 125 1.3 - - - - - 3,800 28 63 3,000 25 1,000
20 20 20 730 730 730 - - - 16 16 16 21 40 40 40 40 - 130 1.9 350 15 6.5 - - 2,000 25 35 2,000 12 800
48 48 48 1,316 1,316 1,316 - - - 23 23 23 28 25 25 25 25 - 160 2.0 400 10 5 - - 400 15 0 0 0 0

= FRO LAEMP
= Dry Creek LAEMP
= Line Creek LAEMP
= GHO LAEMP
= CMO LAEMP

Bolded = Core RAEMP Station
= station was removed from monitoring in the 2018 to 2020 RAEMP Study Design (see Table D.14 of 2018 to 2020 RAEMP Study Design)

###  = Red text indicates stations that are excluded from 2018 RAEMP or no data for 2019 exists and 2015/2018 data was used. If a station had WQ data for 2019 and no BIC,  BIC data from 2015/2018 was not used.
### = Blue text indicates data that has been extrapolated from a single station to other stations within the area/management unit (i.e. flow data)

1) Biological response metrics compare the geomean of a given station's replicates to habitat-adjusted normal ranges (or regional normal ranges when not available) which are based on a linear mixed-effects model that uses reference data with individual samples. 
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Stressor/Response Data Sources Reference

Habitat Areas Teck GIS, Ecofish habitat models Ecofish Research Ltd. 2020. ADIT GIS Support (Stream width and fish-bearing status summary 
results) - Draft V2. Prepared for Golder Associates Ltd. And Teck Coal Ltd. 28 February 2020.

WQ (NO3, hardness, SO4, Se, Ni) Teck WQ database, Minnow RAEMP sampling
BI Se Minnow RAEMP sampling

Chronic Tox (Cdubia, Hyalella) Golder annual interpretive report Golder Associates Ltd. 2020. Annual Interpretive Report--2019 Chronic Toxicity Testing Program. 
Submitted to Cait Good, Teck Coal Limited. 30 April 2020.

Nutrients (TP, algae) Teck WQ database, Minnow RAEMP sampling, 
Golder annual interpretive report

Golder Associates Ltd. 2020. Annual Interpretive Report--2019 Chronic Toxicity Testing Program. 
Submitted to Cait Good, Teck Coal Limited. 30 April 2020.
Minnow Environmental Inc. 2020. Draft Regional Aquatic Effects Monitoring Program (RAEMP) 
Report, 2017 to 2019. Prepared for Teck Coal Limited, Sparwood, BC. Dated August 2020.

Calcite Minnow RAEMP sampling Minnow Environmental Inc. 2020. Draft Regional Aquatic Effects Monitoring Program (RAEMP) 
Report, 2017 to 2019. Prepared for Teck Coal Limited, Sparwood, BC. Dated August 2020.

Flow Ecofish flow/temp memo
Temp Ecofish flow/temp memo
Substrate Minnow RAEMP sampling
BIC Metrics Minnow RAEMP sampling

BIC Habitat Adjusted NR Minnow GIS/database Minnow Environmental Inc. 2020. Draft Regional Aquatic Effects Monitoring Program (RAEMP) 
Report, 2017 to 2019. Prepared for Teck Coal Limited, Sparwood, BC. Dated August 2020.

Minnow Environmental Inc. 2020. Draft Regional Aquatic Effects Monitoring Program (RAEMP) 
Report, 2017 to 2019. Prepared for Teck Coal Limited, Sparwood, BC. Dated August 2020.

Minnow Environmental Inc. 2020. Draft Regional Aquatic Effects Monitoring Program (RAEMP) 
Report, 2017 to 2019. Prepared for Teck Coal Limited, Sparwood, BC. Dated August 2020.

Ecofish Research Ltd. 2020. Aquatic Data Integration Table (ADIT): Flow and Temperature 
Screening Values. Submitted to Teck Coal Ltd. 10 June 2020.
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Version Distribution Date Changes Since Previous Version

2020_V1 18-Jun-20

- addition of 2019 data
- draft habitat areas (1-Jun-20 version)
- stations new to the ADIT as per Minnow RAEMP sampling: SCOUTDS, FRCP1SW, SCDTC, MIULE
- combined non-sampled reference areas into "other reference tributaries" within each management unit
- BIC endpoints compared to habitat adjusted normal ranges
- addition of temperature and flow values and screening values (Ecofish flow/temp memo)
- P. subcapitata  max reponse replaced min response

2020_V2 19-Jun-20
- adjusted shading for LAEMP stations
- adjusted biological area code in flow screening value tables
- adjusted significant figures in temperature screening value tables

2020_V3 10-Jul-20 - draft habitat areas updated (25-Jun-20 version)
- added Data Sources tab

2020_V4 27-Jul-20 - updated habitat adjusted normal ranges (25-Jul-20 version)

2020_V5 06-Oct-20 - habitat areas updated (21-Sep-20 version)

2020_V6 23-Oct-20 - regional normal ranges updated (file received 20-Oct-20)
- footnote regarding normal range calculation and use
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Mainstem Fording River

u/s Henretta Cr. and FRO FO26 9.5 5.3 7.4 0.2 0.1 0.01 49 30 41 0.9 0.77 0.8 0.68 0.54 0.5 3.0 1% - - - 102 104 100 100 104 101 21,809 76 16,587 1.0 - - - - - - - -

d/s Henretta Cr. FODHE 3.7 2.0 2.9 4.2 4.5 2.3 159 140 110 27 26 15 1.67 0.84 1.16 5.7 1% - - - - - - - - - 29,072 69 20,094 0.1 - - - - - - - -
u/s Clode Cr. FOUCL 0.29 0.17 0.23 - - 3.0 - - 99 - - 17 - - 0.58 6.1 1% 26,702 68 18,191 1.0 - - - - - - - -
u/s North Greenhills Diversion FOUNGD 1.8 0.99 1.4 - 2.8 6.8 - 52 129 - 9 28 - 1 3.3 6.6 1% - - - - - - - - - 20,543 88 18,018 0.5 - - - 12 - - - -
d/s North Greenhills Diversion FODNGD 0.72 0.41 0.56 - 2.8 8.0 - 52 137 - 9 30 - 1 3.9 6.3 1% - - - - - - - - - 10,120 75 7,553 0.4 - - - - - - - -
Multiplate Culvert MP1 1.2 0.63 0.89 - 3.2 9.4 - 56 151 - 11 34 - 3 4.0 6.6 1% 9.3 - - - - - - - - 10,750 30 3,174 0.6 - - - - 1.24 - 0% -
u/s Shandley Cr. FOUSH 1.9 1.1 1.5 - 3.1 9.9 - 57 159 - 11 36 - 3 3.6 5.8 1% - - - - - - - - - 7,421 52 3,825 1.1 9 0 0 14 - - - -
u/s Kilmarnock Cr. FOUKI 1.2 0.66 0.92 21.0 14.5 9.7 293 229 190 51 46 34 6.0 5.2 3.3 7.9 2% - - - - - - - - - 4,166 54 2,231 0.5 - - - - - - - -
d/s Kilmarnock & u/s Swift Cr. FOBKS 3.2 1.8 2.5 - 2.9 8.9 - 63 168 - 10 32 - 3 3.1 8.3 3% - - - - - - - - - 4,545 69 3,137 0.8 - - - - - - - -
d/s future AWTF-S SCOUTDS 0.082 0.049 0.066 - - 9.0 - - 161 - - 33 - - 3.6 12.4 17% - - - - - - - - - 6,684 73 4,886 0.0 - - - - - - - -
d/s Swift Cr., u/s Cataract Cr. FOBSC 0.86 0.49 0.68 22.9 14.5 9.7 329 225 247 56 47 57 4.7 4.7 5.0 12.3 16% - - - - - - - - - 3,972 65 2,596 0.3 - - - - - - - -
d/s Cataract, u/s Porter FOBCP 1.8 0.97 1.4 29.2 15.7 11.7 1940 377 315 638 88 71 42 8.3 6.4 7.7 2% - - - 91 90 95 95 64 95 4,393 53 2,318 0.9 - - - - - - - -
1 km SW of Fording R Compliance FRCP1SW 1.8 1.0 1.4 - 6.7 9.5 - 116 241 - 31 54 - 2.8 7.2 7.7 2% - - - - - - - - - 6,095 78 4,753 0.4 - - - - - - - -
u/s Porter FRUPO 2.9 1.6 2.2 24.0 10.0 16.9 260 141 230 64 39 66 1 2.3 1.7 7.0 1% - - - - - - - - - 6,018 73 4,391 0.9 - - - - - - - -
d/s Porter Cr., u/s Chauncey Cr. FODPO 2.4 1.3 1.9 20.0 22.4 17.5 432 412 255 99 104 70 1.05 0.5 0.79 6.0 1% - - - - - - - - - 12,193 64 7,791 0.6 - - - - - - - -
u/s Chauncey Creek FO22 2.5 1.4 1.9 21.0 21.4 18.2 352 375 289 96 96 76 0.75 2.1 1.6 7.1 1% - - - 76 77 95 - - - 7,730 56 4,342 0.8 - - - - 1.24 - 50% -
d/s Chauncey Cr., u/s Ewin Cr. FOUEW 15 8.0 11 19.3 0.2 14.3 315 22 218 86 0.5 61 0.5 1 1.0 6.7 1% - - - - - - - - - 7,966 51 4,067 0.9 - - - - - - - -
Fording River u/s Dry Creek FO28 6.4 3.5 4.9 - - 9.8 - - 160 - - 41 - - 0.6 8.7 4% - - - - - - - - - 16,348 49 7,993 1.0 - - - - - - - -
d/s Dry Cr., u/s GHO FO29 12 6.3 8.9 - - 9.8 - - 158 - - 40 - - 0.5 8.7 4% - - - - - - - - - 6,630 58 3,853 1.0 - - - - - - - -
d/s GHO and Greenhills Cr. FODGH 3.2 1.8 2.5 11.7 11.1 10.3 286 276 205 67 62 48 2.3 2.2 1.5 8.2 3% 10 - - 70 69 101 99 113 96 10,379 59 6,149 0.7 - - - - - - - -
Tributaries 

Henretta Creek HENUP 2.3 1.2 1.7 0.3 0.3 0.3 93 72 63 1 1 1.2 0.5 0.5 0.5 4.5 1% - - - - - - - - - 4,549 88 4,020 0 - - - - - - - -

Chauncey Creek CHCK 9.9 5.3 7.6 - - 0.1 - - 24 - - 0.7 - - 2.5 - - - - - - - - - - - 13,360 69 9,280 0.54 - - - - - - - -

Ewin Creek EWCK 20 11 15 - - 0.2 - - 47 - - 1.7 - - 2.5 - - - - - - - - - - - 6,060 87 5,300 0.5 - - - - - - - -

Other reference tributaries - 17 9.7 13 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Henretta Creek HENFO 3.9 2.1 3.0 6.1 6.6 3.2 215 202 133 36 39 20 1.6 1.4 0.93 - - - - - - - - - - - - - - - - - - - - - - -
Fish Pond Creek FR_FC1 0.37 0.22 0.29 - - 1.7 - - 80 - - 12 - - 0.5 6.5 1% - - - - - - - - - 1,829 38 700 0.5 - - - - - - - -
Clode Creek CLODE 0.39 0.21 0.3 99.2 97.6 58.4 604 681 550 175 182 191 52 58 48 9.9 7% - - - - - - - - - 3,680 10 350 0.75 - - - - - - - -
Lake Mountain Creek NGD1 0 0 0 1.5 2.3 0.7 125 84 93 19 21 16 2.5 4.3 1.9 - - - - - - - - - - - 9,760 60 5,820 0.8 - - - - - - - -
Kilmarnock Creek KICK 0.1 0.06 0.081 98.5 103.0 46 788 863 361 286 306 125 46 52 29 5.2 1% - - - - - - - - - 1,012 0 4 0.2 - - - - - - - -
Swift Creek SWCK 0 0 0 25.0 21.7 25.3 1610 1,250 1,605 711 523 536 54 39 41 - - - - - - - - - - - - - - - - - - - - - - -
Cataract Creek CATCK 0 0 0 29.5 27.8 24.4 1,950 1,960 1,800 720 951 551 47 62 46 - - - - - - - - - - - - - - - - - - - - - - -
Porter Creek POCK 0.26 0.15 0.2 2.3 2.9 3.4 424 540 476 72 105 75 1.3 1.5 1.4 - - - - - - - - - - - - - - - - - - - - - - -
LCO Dry Creek LC_DCDS 2.4 1.4 1.9 18.72 11.72 22.8 95 63 128 25 18 43 6.5 5 7.0 26.1 99% - - - 73 70 104 99 91 98 25,139 78 19,654 1.0 - - - - - - - -
LCO Dry Creek LC_DC1 0.42 0.25 0.33 7.0 7.4 9.42 38 41 57 10.5 11 18 0.95 1.8 1.7 8.9 4% 11 - - - - - - - - 39,154 79 30,859 1.0 - - - - - - - -
Unnamed Creek LC_UC 1.0 0.62 0.81 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Greenhills Creek GHCKU 2.1 1.3 1.7 - - 6.1 - - 737 - - 107 - - 40 10.8 10% - - - - - - - - - 774 25 194 - - - - - - - - -
Greenhills Creek GHCKD 0.3 0.18 0.24 6.9 3.9 5.3 843 439 712 178 81 127 17 9 8 17.0 45% 19 - - - - - - - - 3,630 46 1,680 1.6 - - - - - - - -

0 91 97 98 97 99 98 78 93 94 100 100 100 97 97 100 100 100 96 35 93 98 100 79 100 100
1.0 8 2 0 0 0 0 21 7 6 0 0 0 1 1 0 0 0 1 24 3 2 0 0 0 0
2.0 0 0 2 0 0 2 2 0 0 0 0 0 0 0 0.49 0 0 0 40 1 0 0 21 0 0

3.0 0 0 0 2 0 0 0 0 0 0 0 0 2 2 0 0 0 3 1 3 0 0 0 0 0% Rating 0 0 0 0 0

% Rating 26 26 0 0 0
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Biological Response

Peak Nitrate 
(mg/L N)

Peak Sulphate 
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Food Abundance Calcite Flow (m3/s)
Temp 
(°C)

Mainstem Fording River

d/s Josephine Falls FO9 12 6.5 9.1 - - 10.0 - - 160 - - 33.6 - - 2.5 7.2 1% - - - - - - - - - 6,720 72 4,840 - - - - - - - - -
d/s Grace Cr. FRUL 19 10 15 - - 9.2 - - 160 - - 41.4 - - 0.5 9.9 7% - - - - - - - - - 5,383 70 3,767 0 - - - - - - - -
d/s Line Cr. FO23 7.7 4.2 5.9 10 10.6 8.5 216 222 171 45 48 37 1.2 1.4 1.1 8.4 3% 8.4 6.8 30 83 76 101 100 87 100 11,947 52 6,264 0.3 29 2.54 1.56 - 1.2 1.2 25% 10%
Tributaries 

Grace  Cr. LC_GRCK 4.0 2.4 3.2 0.083 0.036 0.036 58 56 51 3 3 2 0.5 0.9 0.5 6.3 1% - - - - - - - - - 4,350 86 3,722 0.0833 - - - - - - - -
u/s LCO LI24 3.0 1.7 2.4 0.26 0.25 0.17 87 56 63 4 3 3.2 0.6 1.6 0.6 5.3 1% - - - - - - - - - 5,681 82 4,682 0 - - - - - - - -
South Line Cr. SLINE 5.4 3.1 4.2 0.1 0 0.1 81 69 56 2 2 1.6 0.5 0.5 0.5 5.1 1% - - - 98 98 96 100 80 96 5,925 86 5,104 0.005 - - - - - - - -
Other reference tributaries - 5.4 3.2 4.3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
u/s West Line Cr. LCUT 1.5 0.84 1.2 17 13 13 322 248 228 53 40 41 9.6 8.0 9.5 7.6 2% - - - - - - - - - 13,240 6 740 - - - - - - - - -
d/s West Line Cr. LILC3 0.97 0.54 0.76 11.2 10 11 471 364 337 47 38 38 8.6 8.2 9.0 9.7 6% 8.9 - - 91 88 103 100 113 100 17,041 7 1,202 0.9 - - - - - - - -
d/s pond discharge LISP24 0.97 0.54 0.75 - - 7 - - 198 - - 24 - - 4.8 6.5 1% - - - - - - - - - 16,400 33 5,400 0.8 - - - - - - - -
d/s South Line Cr. Confluence LIDSL 1.0 0.58 0.81 9 8.2 8 318 244 224 38 34 31 4.9 4.3 4.8 6.9 1% 17 - - 91 91 102 100 116 99 14,732 65 9,613 - - - - - - - - -
d/s LIDSL LIDCOM 3.0 1.7 2.4 - - 6 - - 161 - - 26 - - 3.4 6.5 1% 8.2 - - - - - - - - 40,420 65 26,380 0.3 - - - - - - - -
d/s LIDSL LI8 4.6 2.6 3.6 7 6.2 6 228 194 183 33 26 24 3.3 3.1 3.3 6.5 1% 8.6 - - - - - - - - 18,734 85 16,014 0.4 10 0.82 0.39 - - - - -

0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 97 100 72 94 35 97 100 100 7 100 100
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 6 43 0 0 0 0 0 0
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28 0 17 0 0 0 93 0 0
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 3 0 0 0 0 0

Mainstem Elk River

u/s GHO ELUGH 279 150 215 0.1 0.1 0.05 24 23 22 1.1 1.1 0.9 0.5 1.0 0.6 5.0 5% - - - 97 96 95 99 106 100 3,388 86 2,915 0 - - - - - - - -
d/s Thompson Cr. EL20 23 13 18 0.5 0.5 0.6 33 35 34 2.2 2.7 2.3 0.5 1.6 0.6 5.5 5% - 4.4 28.0 98 98 102 98 46 100 6,342 76 4,808 0.39029 - - - - 1.31 1.2 25% 0%
u/s Boivin Cr. ELUEL 18 9.7 14 - - 0.3 - - 24 - - 1.4 - - 0.5 6.0 5% 5.6 - - - - - - - - 4,212 88 3,690 0 - - - - 1.31 1.2 25% 0%
d/s Elkford Sewage Ponds ELDEL 53 29 41 - - 0.3 - - 31 - - 1.3 - - 2.5 4.6 5% - - - - - - - - - 7,740 87 6,700 0.2 - - - - - - - -
u/s Fording R. ELUFO 16 8.9 13 - - 0.2 - - 33 - - 1.2 - - 2.5 5.3 5% - - - - - - - - - 8,980 40 3,580 1.0 - - - - - - - -
Tributaries 

Michelson Cr. - 0.0089 0.0052 0.007 1.0 0.3 0.1 106 91 99 11.6 4.3 1.9 2.4 1.9 1.4 - - - - - - - - - - - - - - - - - - - - - - -
Unnamed tributary west of Elk River UCWER 19 10 15 - - 0.079 - - 52 - - 2.93 - - 0.5 8.7 11% - - - - - - - - - 5,655 87 4,945 0 - - - - - - - -
Other reference tributaries - 117 68 92 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Elk River Side Channel GH_ERSC4 5.4 2.9 4.1 - - 0.0 - - 19 - - 0.7 - - 0.5 5.1 5% - - - - - - - - - 3,457 75 2,582 0.3551 - - - - - - - -
Elk River Side Channel GH_ER1A 0.52 0.31 0.42 - - 0.694 - - 33 - - 2.07 - - 0.5 6.4 5% - - - - - - - - - 3,180 89 2,817 0.4317 - - - - - - - -
Elk River Side Channel ERSC5 0.58 0.36 0.47 - - 0.613 - - 31 - - 2.05 - - 0.5 9.0 11% - - - - - - - - - 2,161 87 1,874 0 - - - - - - - -
Side Channel d/s Thompson Cr. SCDTC 1.7 1.0 1.4 - - 1.34 - - 85 - - 9.99 - - 0.55 9.6 14% - - - - - - - - - 2,123 88 1,861 0.4753 - - - - - - - -
Leask Cr. - 0 0 0 65.7 66.2 26.9 916 915 719 218 238 91.9 79.25 67.3 138 - - - - - - - - - - - - - - - - - - - - - - -
Wolfram Cr. WOCK 0.14 0.089 0.12 - - 46.2 - - 983 - - 128 - - 132 11.6 23% - - - - - - - - - 1,244 38 476 1.3 - - - - - - - -
Thompson Cr. THCK 0 0 0 18.5 8.4 15 883 523 859 179 81 139 1.3 1.3 1.2 63 100% - - - - - - - - - 4,886 28 1,386 0.4 - - - - - - - -

0 100 100 100 100 100 100 100 100 100 100 100 100 100 96 100 100 95 95 97 98 100 100 0 100 0
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 5 0 1 0 0 0 0 0
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 3 0 0 0 0 0 100
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0

0
% Rating 0 0 0 0 0 0
% Rating 0 0 0 0 8

92 100
% Rating 0 0 0 0 0 0

MU3

Area-weighted Summaries

% Rating 100 100 100 100

% Rating 0 0 0 0 0

MU2

Area-weighted Summaries

% Rating 49 100 100
% Rating 51 51 0 0

49 100 100
0 0

% Rating 0 0 0 0 0 0
0
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Biological Response

Peak Nitrate 
(mg/L N)

Peak Sulphate 
(mg/L)

Peak Selenium
(µg/L) Dietary Selenium Tissue Selenium

Rainbow 
trout 

survival 
(%)

Rainbow 
trout 

viability 
(%)

Rainbow 
trout 

length 
(%)

Water Quality Biological Conditions1 Physical Stressors

Fathead 
minnow 
hatch 
(%)

Condition Factor
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)
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Peak Nickel 
(µg/L) %DELT

Fathead 
minnow 
normal 
dev (%)

Food Abundance Calcite Flow (m3/s)
Temp 
(°C)

Mainstem Elk River

u/s Grave Cr. EL19 14 7.5 11 - - 2.2 - - 61 - - 10 - - 0.5 7.0 5% 6.4 5.5 27 - - - - - - 4,105 60 2,462 0.65509 100 7.6 4.5 - 1.18 1.2 38% 0%
d/s Grave Cr. ELDGR 11 5.7 8.1 - - 2.7 - - 73 - - 10 - - 2.5 6.1 5% - - - - - - - - - 1,288 89 1,144 0.3 - - - - - - - -
d/s Otto Cr. ELUSP 7.8 4.5 6.1 2.5 3.2 2.4 90 99 73 13 16 10 0.5 2.0 0.8 - - - - - - - - - - - - - - - - - - - - - - -
Mainstem Michel Creek

u/s CMO MI25 4.7 2.5 3.6 0.06 0.034 0.03 18 16 14 0.3 0.31 0.19 0.5 0.6 0.5 4.6 5% - - - 95 92 101 99 81 100 5,579 74 4,123 0.0 - - - - - - - -

u/s Corbin Cr. MIUCO 4.1 2.2 3.2 - - 0.005 - - 17 - - 0.26 - - 3.5 5.6 5% - - - - - - - - - 6,538 57 3,745 0.0 - - - - - - - -
d/s Corbin Cr. MIDCO 2.2 1.2 1.7 - - 2.9 - - 373 - - 9.2 - - 21.2 3.1 4% 5.2 - - 82 80 102 103 151 99 22,839 25 5,802 1.0 - - - - 1.24 - 63% -
d/s Andy Good Cr. MIDAG 3.0 1.6 2.3 - - 0.6 - - 70 - - 2.4 - - 2.7 9.1 12% 5.2 - - - - - - - - 8,551 43 3,635 0.0 - - - - - - - -
u/s Leach Cr. MIULE 9.4 5.0 7.2 - - 0.7 - - 123 - - 3.1 - - 1.6 5.3 5% 15,987 65 10,372 0.0 - - - - - - - -
u/s Wheeler Cr. MI5 6.3 3.4 4.9 - - 0.4 - - 86 - - 2.0 - - 0.9 6.1 5% - - - - - - - - - 12,342 78 9,601 0.0 - - - - - - - -
u/s Erickson Cr. MI3 14 7.5 11 0.4 0.2 0.2 59 46 50 1.7 1.6 1.5 1.4 1.6 4.5 4.7 5% - - - - - - - - - 14,629 63 9,146 0.3 - - - - - - - -
d/s Erickson Cr. MIDER 1.3 0.75 1.0 - - 0.3 - - 56 - - 1.8 - - 0.5 5.5 5% - - - - - - - - - 11,867 78 9,279 0.1 - - - - - - - -
d/s Gate Cr. MIDGA 0.094 0.053 0.074 - - 0.9 - - 85 - - 8 - - 0.6 8.2 9% 9.1 - - - - - - - - 8,900 75 6,700 0.2 - - - - - - - -
d/s Bodie Cr. MIDBO 0.23 0.13 0.18 - - 1.2 - - 98 - - 10 - - 1.0 6.9 5% 9.1 - - - - - - - - 6,520 75 4,880 0.3 - - - - - - - -
Lower Michel Compliance MICOMP 0.91 0.51 0.71 3.4 1.2 1.4 177 90 109 22 10 12 3.4 2.0 1.7 5.5 5% 9.1 6.1 34 81 80 103 99 106 98 13,682 59 8,006 0.5 49 2.3 - - 1.25 1.25 25% 0%
d/s EVO MI2 0.92 0.5 0.71 - - 1.0 - - 89 - - 8 - - 1.2 7.7 7% - - - - - - - - - 8,340 40 3,320 0.7 - - - - - - - -
Tributaries 

u/s Harmer Cr. GRUHA 4.6 2.6 3.6 - - 0.1 - - 25 - - 0.79 0.5 0.5 0.5 - - - - - - - - - - - 4,891 96 4,673 1 - - - - - - - -

Andy Good Creek AGCK 4.2 2.3 3.3 - - 0.15 - - 20 - - 1.7 - - 0.5 7.2 6% - - - - - - - - - 14,320 90 12,873 0.0 - - - - - - - -

Alexander Cr. Mid-creek AL4 20 11 16 - - 0.1 - - 16 - - 0.67 - - 2.5 - - - - - - - - - - - 10,960 82 8,980 0.0 - - - - - - - -

Leach Creek LE1 37 20 28 - - 0.0 - - 4.9 - - 0.46 - - 0.5 5.8 5% - - - - - - - - - 8,448 77 6,499 0.0 - - - - - - - -

Alexander Cr. Near bend to West ALUSM 24 13 19 - - 0.026 - - 16 - - 0.62 - - 0.5 5.7 5% - - - - - - - - - 10,629 72 7,617 0.1 - - - - - - - -

Other reference tributaries - 110 63 87 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

u/s Harmer Pond HACKUS 2.7 1.6 2.1 - - 0.815 - - 204 - - 40 - - 0.76 9.7 14% 9.9 - - - - - - - - 57,360 86 49,420 0.0 - - - - 1.16 - 0% -
d/s Harmer Pond HACKDS 0.63 0.37 0.5 1.23 1.04 0.753 225 205 193 42 41 33 0.748 0.8 0.7 17.0 52% 9.9 - - 90 92 100 100 101 96 29,982 53 15,888 1.0 - - - - - - - -
d/s Harmer Cr. GRCK 1.5 0.9 1.2 - - 0.03 - - 51 - - 2.0 - - 0.5 - - - - - - - - - - - - - - - - - - - - - - -
mouth at Elk R. GRDS 0.64 0.39 0.52 - - 0.376 - - 143 - - 23 - - 0.5 14.0 36% - - - - - - - - - 21,260 68 14,440 1.1 - - - - - - - -
Otto Cr. OCNM 0.26 0.15 0.21 0.1 0.0 0.06 44 51 32 0.83 1.2 0.44 2.6 1.9 2.0 - - - - - - - - - - - - - - - - - - - - - - -
Six-mile Creek SMCK 0.038 0.024 0.031 0.1 0.1 0.005 94 50 68 2.0 3.7 2.1 1.0 0.9 0.5 - - - - - - - - - - - - - - - - - - - - - - -
Balmer Creek BACK 0.058 0.036 0.047 0.4 0.6 0.45 40 44 46 6.0 9.6 9.0 0.5 0.7 1.5 10.0 16% - - - - - - - - - 9,800 66 6,440 0.0 - - - - - - - -
Corbin Cr. CORCK 2.0 1.1 1.5 7.5 5.5 6.2 750 602 731 19 22 19 116.0 68 54 2.6 4% 4.2 - - - - - - - - 15,542 15 2,264 2.5 - - - - - - - -
Erickson Cr. ERCK 1.3 0.78 1.1 15.6 15.0 16.2 827 821 774 167 160 148 0.7 0.7 0.7 5.5 5% - - - - - - - - - 25,160 21 5,400 1.6 - - - - - - - -
Gate Creek GATE 0.37 0.22 0.29 21.7 20.3 23.5 882 924 1070 120 184 180 73.5 54.5 46.8 12.0 25% 9.1 - - - - - - - - 3,110 4 110 1.9 - - - - - - - -
Bodie Cr. BOCK 0.92 0.5 0.71 23.2 26.2 30 936 963 1,083 158 217 205 72.5 51.6 43.0 78.0 100% 9.1 - - - - - - - - 16,660 34 5,620 - - - - - - - - -

0 100 100 100 98 98 98 98 98 98 100 100 100 99 97 100 100 93 91 77 92 98 100 88 81 0
1.0 0 0 0 0 1 0 1 1 1 0 0 0 1 2 0 0 0 7 14 5 0 0 0 0 0
2.0 0 0 0 2 1 2 1 1 1 0 0 0 0 0 0 0 6 2 7 2 0 0 0 19 100
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 1 0 12 0 00% Rating 0 0 0 0 0

0 0 0 0 0 0

MU4

Area-weighted Summaries

% Rating 63 100 100
% Rating 37 37 0 0

63 100 100
0 0

% Rating

3 of 6



November 2020  2019 Fish Aquatic Data Integration Table version 6 Project No.: 20140948

W
in

te
r

Sp
rin

g

Su
m

m
er

-F
al

l

W
in

te
r

Sp
rin

g

Su
m

m
er

-F
al

l

W
in

te
r

Sp
rin

g

Su
m

m
er

-F
al

l

W
in

te
r

Sp
rin

g

Su
m

m
er

-F
al

l

Ju
ve

ni
le

 G
ro

w
th

 (B
I S

e 
m

g/
kg

 d
w

)

M
od

el
le

d 
R

ep
ro

du
ct

iv
e 

Ef
fe

ct
 (%

)

W
C

T 
M

us
cl

e 
Se

 (m
g/

kg
 d

w
)

M
W

 M
us

cl
e 

Se
 (m

g/
kg

 d
w

)

M
W

 E
gg

 S
e 

(m
g/

kg
 d

w
)

M
in

 R
es

po
ns

e 
R

el
at

iv
e 

to
 R

ef

M
in

 R
es

po
ns

e 
R

el
at

iv
e 

to
 R

ef

M
in

 R
es

po
ns

e 
R

el
at

iv
e 

to
 R

ef

M
in

 R
es

po
ns

e 
R

el
at

iv
e 

to
 R

ef

M
in

 R
es

po
ns

e 
R

el
at

iv
e 

to
 R

ef

M
in

 R
es

po
ns

e 
R

el
at

iv
e 

to
 R

ef

To
ta

l B
I A

bu
nd

an
ce

EP
T 

%

EP
T 

(M
ay

fli
es

, s
to

ne
fli

es
, 

ca
dd

is
fli

es
)

C
al

ci
te

 In
de

x

An
nu

al
 P

ea
k 

Fl
ow

Su
m

m
er

 S
ev

en
 D

ay
 F

lo
w

An
nu

al
 S

ev
en

 D
ay

 F
lo

w

M
ea

n 
W

ee
kl

y 
M

ax
im

um
 T

em
p

W
C

T

M
W

W
C

T

M
W

M
an

ag
em

en
t U

ni
t

Ar
ea

 D
es

cr
ip

tio
n

Bi
ol

og
ic

al
Ar

ea
 C

od
e

Fathead 
minnow 
biomass 

(%)

H
ig

h 
Fl

ow
 F

is
h 

Ac
ce

ss
ib

le
 H

ab
ita

t (
ha

)

Biological Response

Peak Nitrate 
(mg/L N)

Peak Sulphate 
(mg/L)

Peak Selenium
(µg/L) Dietary Selenium Tissue Selenium

Rainbow 
trout 

survival 
(%)

Rainbow 
trout 

viability 
(%)

Rainbow 
trout 

length 
(%)

Water Quality Biological Conditions1 Physical Stressors

Fathead 
minnow 
hatch 
(%)

Condition Factor
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Peak Nickel 
(µg/L) %DELT

Fathead 
minnow 
normal 
dev (%)

Food Abundance Calcite Flow (m3/s)
Temp 
(°C)

Mainstem Elk River

d/s Sparwood EL1 0.22 0.13 0.18 - - 0.6 - - 69 - - 9.3 - - 0.5 5.2 5% 7.5 5.5 32 - - - - - - 13,084 55 7,249 0 0.54 0.019 0.012 - 1.28 1.3 25% 5%

u/s Fernie ELUFE 75 41 58 2.1 1.6 1.9 96 69 75 12.2 9.2 9.5 1.0 1.3 0.5 5.8 5% - - - - - - - - - 11,000 61 6,661 0.9 - - - - - - - -
d/s Fernie ELDFE 65 35 50 - - 1.6 - - 64 - - 8.5 - - 0.5 7.4 6% - - - - - - - - - 22,300 43 9,480 0.52 173 13 5.2 16 - - - -
u/s Elko ELELKO 38 20 29 - - 1.5 - - 63 - - 8.1 - - 0.5 8.1 8% 7.4 10.1 35 - - - - - - 13,101 56 7,310 0.21 - - - - 1.2 1.2 13% 3%
u/s Hwy 93 bridge ELH93 102 54 78 1.2 1.0 1.3 64 44 56 7.2 5.4 6.6 0.6 1.3 0.5 8.2 9% - - - - - - - - - 4,377 55 2,407 0.59 - - - - - - - -
Tributaries 

McCool Creek MCCR 4.8 2.8 3.8 - - 0.1 - - 74 - - 0.9 - - 2.5 - - - - - - - - - - - 11,620 95 11,040 - - - - - - - - -
Upper Wigwam R. WWRU 185 89 137 - - 0.02 - - 3.7 - - 0.25 - - 2.5 - - - - - - - - - - - 777 94 728 - - - - - - - - -

Lower Wigwam R. WWRL 230 114 172 - - 0.08 - - 0.3 - - 0.41 - - 0.5 7.2 6% - - - - - - - - - 13,352 72 9,597 0 - - - - - - - -

Other reference tributaries - 175 95 135 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 94 79 68 100 100 100 9 0 0
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32 0 0 0 0 9 100
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 91 91 0

Test1 - 10 10 10 300 300 300 50 50 50 10 10 10 5 1% 10 5 15 100 100 100 100 100 100 4,700 79 4,000 0.5 300 16 7.0 -
Test2 - 25 25 25 500 500 500 105 105 105 200 200 200 14 11% 16 12 20 60 60 60 60 60 60 3,800 63 3,000 1.3 - - - -
Test3 - 45 45 45 730 730 730 190 190 190 300 300 300 21 21% 20 15 28 40 40 40 40 40 40 2,000 35 2,000 1.9 350 15 6.5 -
Test4 - 80 80 80 1,316 1,316 1,316 - - - 650 650 650 28 51% 22 20 34 25 25 25 25 25 25 400 0 0 2.0 400 10 5.0 -

= FRO LAEMP
= Dry Creek LAEMP
= Line Creek LAEMP
= GHO LAEMP
= CMO Integrated Water Management

Bolded = Core RAEMP Station
= station was removed from monitoring in the 2018 to 2020 RAEMP Study Design (see Table D.14 of 2018 to 2020 RAEMP Study Design)

###  = Red text indicates stations that are excluded from 2018 RAEMP or no data for 2019 exists and 2015/2018 data was used. 
### = Blue text indicates data that has been extrapolated from a single station to other stations within the area/management unit (i.e. flow data)

1) Biological conditions metrics compare the geomean of a given station's replicates to habitat-adjusted normal ranges (or regional normal ranges when not available) which are based on a linear mixed-effects model that uses reference data with individual samples. 

-

- -
- - -
-- - -

-

MU5

Area-weighted Summaries

% Rating - - -
-

% Rating - - -

- - -
% Rating - - -

% Rating
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Stressor/Response Data Sources Reference

Habitat Areas Teck GIS, Ecofish habitat models Ecofish Research Ltd. 2020. ADIT GIS Support (Stream width and fish-bearing status summary 
results) - Draft V2. Prepared for Golder Associates Ltd. And Teck Coal Ltd. 28 February 2020.

WQ (NO3, hardness, SO4, Se, Ni) Teck WQ database, Minnow RAEMP sampling
BI Se Minnow RAEMP sampling
Fish Se Minnow RAEMP sampling, Teck opportunistic sampling

Chronic Tox Golder annual interpretive report Golder Associates Ltd. 2020. Annual Interpretive Report--2019 Chronic Toxicity Testing Program. 
Submitted to Cait Good, Teck Coal Limited. 30 April 2020.

Food Abundance Minnow RAEMP sampling

Calcite Minnow RAEMP sampling

Flow Ecofish flow/temp memo

Temp Ecofish flow/temp memo

Fish Response (CF, %DELT) Minnow RAEMP sampling

BIC Habitat Adjusted NR Minnow GIS/database

Minnow Environmental Inc. 2020. Draft Regional Aquatic Effects Monitoring Program (RAEMP) 
Report, 2017 to 2019. Prepared for Teck Coal Limited, Sparwood, BC. Dated August 2020.

Minnow Environmental Inc. 2020. Draft Regional Aquatic Effects Monitoring Program (RAEMP) 
Report, 2017 to 2019. Prepared for Teck Coal Limited, Sparwood, BC. Dated August 2020.

Ecofish Research Ltd. 2020. Aquatic Data Integration Table (ADIT): Flow and Temperature 
Screening Values. Submitted to Teck Coal Ltd. 10 June 2020.

Minnow Environmental Inc. 2020. Draft Regional Aquatic Effects Monitoring Program (RAEMP) 
Report, 2017 to 2019. Prepared for Teck Coal Limited, Sparwood, BC. Dated August 2020.
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Version Distribution Date Changes Since Previous Version

2020_V1 18-Jun-20

- addition of 2019 data
- condition factor and % DELT as fish biological responses
- draft habitat areas (1-Jun-20 version)
- stations new to the ADIT as per Minnow RAEMP sampling: SCOUTDS, FRCP1SW, SCDTC, MIULE
- combined non-sampled reference areas into "other reference tributaries" within each management unit
- food abundance (total abundance, EPT endpoints) compared to habitat adjusted normal ranges
- addition of temperature and flow values and screening values (Ecofish flow/temp memo)
- fish Ni benchmarks updated to EVO SRF eqn (replaced interim screening values)

2020_V2 19-Jun-20

- adjusted shading for LAEMP stations
- moved condition factor value from FODGH to FO22
- adjusted biological area code in flow screening value tables
- adjusted significant figures in temperature screening value tables

2020_V3 10-Jul-20 - draft habitat areas updated (25-Jun-20 version)
- added Data Sources tab

2020_V4 27-Jul-20 - updated BIC habitat adjusted normal ranges (25-Jul-20 version)

2020_V5 06-Oct-20 - habitat areas updated (21-Sep-20 version)

2020_V6 23-Oct-20
- added two WCT data points: geomean of 2019 LIDCOM WCT Se tissue and geomean of 2019 LILC3 WCT Se tissue
- regional normal ranges updated (received 20-Oct-20)
- footnote regarding normal range calculation and use

6 of 6
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

15-SEP-17

Lab Work Order #: L1992230

Date Received:MINNOW ENVIRONMENTAL INC.

2 Lamb Street
Georgetown  ON  L7G 3M9

ATTN: Shari Weech/ TYRELL WORRALL
FINAL   
30-SEP-17 13:45 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 905-873-3371

ADDITIONAL 29-SEP-17 16:14Comments: 

17-22Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



30-SEP-17 13:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1992230 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
13-SEP-17 13-SEP-17 13-SEP-17 13-SEP-17 13-SEP-17

FOBKS-SED-01 FOBKS-SED-02 FOBKS-SED-03 FOBKS-SED-04 FOBKS-SED-05

L1992230-1 L1992230-2 L1992230-3 L1992230-4 L1992230-5

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

50.3 63.3 80.9 79.6 59.8

<1.0 <1.0 <1.0 <1.0 <1.0

4.5 5.5 1.3 <1.0 3.4

16.5 17.6 10.1 4.2 7.7

27.1 23.0 13.9 13.2 11.2

14.2 9.1 8.0 18.5 11.8

7.2 6.1 5.7 10.1 10.0

12.4 16.2 25.9 23.8 23.2

15.3 19.4 29.8 25.5 27.6

2.9 3.1 5.3 4.3 5.1

Sandy loam Sandy loam Silt loam Sandy loam Silt loam

5.76 7.17 10.9 9.56 9.34

5220 3900 4470 4950 6370

0.37 0.35 0.37 0.44 0.46

3.85 3.38 3.31 3.72 5.59

183 165 173 168 193

0.54 0.41 0.43 0.42 0.52

<0.20 <0.20 <0.20 <0.20 <0.20

6.2 <5.0 5.4 6.2 7.8

1.26 1.43 1.44 1.50 1.43

73100 77000 75900 80500 74700

9.73 8.26 8.01 9.46 14.0

5.14 4.99 5.09 5.38 5.73

11.3 10.3 10.6 10.3 12.0

12100 10900 11200 10700 12400

7.62 7.16 6.89 7.19 7.95

8.4 6.8 8.0 8.0 9.7

10500 11000 9920 12300 12000

746 882 873 879 837

0.0306 0.0320 0.0415 0.0372 0.0407

0.93 0.94 0.93 1.11 1.28

32.5 34.7 34.2 31.3 39.8

1110 1100 1000 1260 1160

1250 890 990 1190 1570

1.22 1.59 2.21 2.76 2.24

0.14 0.14 0.14 0.14 0.16

66 67 66 72 73

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
12-SEP-17 12-SEP-17 12-SEP-17 12-SEP-17 12-SEP-17

FOUKI-SED-01 FOUKI-SED-02 FOUKI-SED-03 FOUKI-SED-04 FOUKI-SED-05

L1992230-6 L1992230-7 L1992230-8 L1992230-9 L1992230-10

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

64.6 64.2 52.0 78.1 79.3

11.3 6.4 3.7 2.5 <1.0

10.1 5.3 5.9 6.4 <1.0

13.6 8.4 9.3 11.6 1.9

11.1 21.8 20.8 8.1 3.3

9.5 18.9 16.1 6.2 4.6

6.4 8.0 7.4 4.6 4.0

15.9 13.2 15.3 26.6 37.3

18.6 14.9 18.0 29.6 42.4

3.4 3.1 3.6 4.5 5.8

Sandy loam Sandy loam Sandy loam Silt loam Silt

8.66 7.00 7.37 12.3 13.8

7700 7600 5480 4770 7430

0.52 0.60 0.58 0.48 0.40

4.54 4.68 4.57 3.68 4.05

190 181 176 182 164

0.57 0.62 0.58 0.41 0.59

<0.20 <0.20 <0.20 <0.20 <0.20

7.3 7.7 <5.0 7.3 8.4

1.17 1.19 1.24 1.57 1.23

57100 53000 56700 87400 76900

28.8 15.4 11.0 21.4 26.0

6.90 5.65 6.45 5.44 6.29

15.2 14.7 13.0 11.5 13.8

18100 17800 15800 13200 15100

8.56 8.21 8.85 7.68 8.83

13.4 12.4 11.1 7.7 15.0

11700 10900 11200 10700 10600

779 581 796 1260 1040

0.0355 0.0402 0.0423 0.0551 0.0483

1.79 1.38 1.32 1.59 1.78

37.0 32.3 37.4 37.5 36.4

1110 1220 1330 1290 1200

1730 1800 1030 1160 1600

1.97 2.02 2.65 4.18 2.56

0.16 0.15 0.16 0.14 0.15

80 75 65 77 78

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
13-SEP-17 13-SEP-17 13-SEP-17 13-SEP-17 13-SEP-17

FOBKS-SED-01 FOBKS-SED-02 FOBKS-SED-03 FOBKS-SED-04 FOBKS-SED-05

L1992230-1 L1992230-2 L1992230-3 L1992230-4 L1992230-5

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

71.3 63.6 64.5 68.4 78.0

<1000 <1000 <1000 <1000 <1000

0.152 0.126 0.120 0.143 0.192

<2.0 <2.0 <2.0 <2.0 <2.0

9.0 6.9 7.2 10.4 10.3

<0.50 <0.50 <0.50 <0.50 <0.50

0.907 0.884 0.832 0.982 0.941

21.7 17.6 18.3 21.5 26.2

99.3 99.8 103 103 110

<1.0 <1.0 <1.0 <1.0 <1.0

0.0428 0.0538 0.084 0.077 0.0462

0.0083 0.0087 0.017 0.012 0.0070

0.084 0.107 0.178 0.163 0.091

<0.0070 <0.010 <0.014 <0.012 <0.0050

0.027 0.034 0.056 0.048 0.030

0.019 0.025 0.037 0.037 0.020

0.054 0.069 0.109 0.103 0.058

0.055 0.070 0.112 0.106 0.060

0.021 0.027 0.038 0.039 0.021

<0.010 <0.010 <0.020 <0.020 <0.010

0.115 0.146 0.222 0.217 0.130

0.0111 0.0139 0.023 0.022 0.0116

0.025 0.036 0.049 0.045 0.026

0.109 0.141 0.240 0.213 0.114

<0.010 <0.010 <0.020 <0.020 <0.010

0.577 0.741 1.19 1.11 0.602

1.16 1.48 2.42 2.22 1.18

0.387 0.492 0.805 0.708 0.365

<0.010 <0.010 <0.020 <0.020 <0.010

0.476 0.602 0.964 0.888 0.495

0.042 0.053 0.091 0.075 0.044

<0.010 <0.010 <0.020 <0.020 <0.010

85.1 80.7 79.1 83.1 77.9

102.7 99.1 97.0 99.5 99.8

80.1 77.3 74.6 78.6 74.3

88.5 82.6 83.6 85.6 79.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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Description

Client ID

Sampled Date
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Sampled Time
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
12-SEP-17 12-SEP-17 12-SEP-17 12-SEP-17 12-SEP-17

FOUKI-SED-01 FOUKI-SED-02 FOUKI-SED-03 FOUKI-SED-04 FOUKI-SED-05

L1992230-6 L1992230-7 L1992230-8 L1992230-9 L1992230-10

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

68.7 87.3 65.1 82.3 129

<1000 <1000 <1000 1200 1500

0.159 0.196 0.160 0.136 0.148

<2.0 <2.0 <2.0 <2.0 <2.0

8.1 8.1 4.0 10.5 9.1

<0.50 <0.50 <0.50 <0.50 <0.50

0.829 0.931 0.915 0.965 0.830

28.4 31.3 21.3 20.2 22.9

110 108 111 111 101

<1.0 <1.0 <1.0 <1.0 <1.0

0.0896 0.0768 0.0513 0.102 0.143

0.0126 0.0114 0.0082 0.015 0.023

0.195 0.150 0.101 0.224 0.296

<0.012 <0.010 <0.0070 <0.013 <0.017

0.066 0.050 0.033 0.070 0.092

0.042 0.030 0.023 0.048 0.067

0.117 0.093 0.066 0.131 0.175

0.123 0.094 0.067 0.138 0.183

0.047 0.033 0.025 0.054 0.061

<0.010 <0.010 <0.010 <0.020 <0.020

0.244 0.207 0.148 0.288 0.380

0.0258 0.0187 0.0137 0.030 0.037

0.049 0.037 0.028 0.059 0.071

0.239 0.185 0.122 0.291 0.399

0.014 0.010 <0.010 <0.020 0.021

1.27 1.19 0.691 1.59 2.22

2.47 2.11 1.34 2.97 4.12

0.762 0.661 0.408 0.963 1.34

<0.010 <0.010 <0.010 <0.020 <0.020

0.988 0.850 0.568 1.15 1.54

0.085 0.066 0.045 0.094 0.128

<0.010 <0.010 <0.010 <0.020 <0.020

84.8 82.2 79.7 74.5 85.0

110.9 95.7 97.5 93.7 101.2

76.5 78.2 76.9 69.8 80.0

92.8 82.1 80.8 77.8 84.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
13-SEP-17 13-SEP-17 13-SEP-17 13-SEP-17 13-SEP-17

FOBKS-SED-01 FOBKS-SED-02 FOBKS-SED-03 FOBKS-SED-04 FOBKS-SED-05

L1992230-1 L1992230-2 L1992230-3 L1992230-4 L1992230-5

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

0.041 0.052 0.081 0.079 0.042

0.61 0.77 1.22 1.16 0.65

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
12-SEP-17 12-SEP-17 12-SEP-17 12-SEP-17 12-SEP-17

FOUKI-SED-01 FOUKI-SED-02 FOUKI-SED-03 FOUKI-SED-04 FOUKI-SED-05

L1992230-6 L1992230-7 L1992230-8 L1992230-9 L1992230-10

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

0.090 0.067 0.049 0.103 0.138

1.31 1.03 0.74 1.50 1.98

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI

DLHM

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Qualifiers for Individual Parameters Listed:

Description Qualifier      

30-SEP-17 13:45 (MT)

L1992230 CONTD....
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Additional Comments for Sample Listed:

Samplenum Matrix Sample Comments

L1992230-1
L1992230-10
L1992230-2
L1992230-3
L1992230-4
L1992230-5
L1992230-6
L1992230-7
L1992230-8
L1992230-9

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Note: Watey Sample
Note: Watey Sample
Note: Watey Sample
Note: Very Watey Sample
Note: Very Watey Sample
Note: Watey Sample
Note: Watey Sample
Note: Watey Sample
Note: Watey Sample
Note: Watey Sample

Report Remarks

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

Test Method References:            
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The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:
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Quality Control Report
Page 1 of

Client:

Contact:

MINNOW ENVIRONMENTAL INC.
2 Lamb Street 
Georgetown  ON  L7G 3M9
Shari Weech/ TYRELL WORRALL

Report Date: 30-SEP-17Workorder: L1992230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R3838413

R3839157

R3835117

R3837593

Batch

Batch

Batch

Batch

DUP

LCS

MB

IRM

MB

CRM

DUP

LCS

MB

CRM

WG2619941-1

WG2619941-2

WG2619941-3

WG2621988-2

WG2621988-3

WG2621450-8

WG2621450-10

WG2621450-9

WG2621450-6

WG2621450-8

L1992230-6

08-109_SOIL

TILL-1

L1992230-3

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

1.87

96.9

<0.050

103.3

<0.05

110.9

0.0304

108.0

<0.0050

96.9

95.9

93.4

93.8

100.5

92.2

2.7

100.2

98.2

94.7

97.2

97.2

26-SEP-17

26-SEP-17

26-SEP-17

25-SEP-17

25-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

3.7

31

20

40

80-120

80-120

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

mg/kg

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

0.05

0.05

0.005

1.94

0.0415
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Quality Control Report
Page 2 ofReport Date: 30-SEP-17Workorder: L1992230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
CRM

DUP

WG2621450-8

WG2621450-10

TILL-1

L1992230-3

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

90.2

96.4

97.3

97.6

98.5

96.3

95.3

98.0

87.2

0.31

0.22

85.3

92.8

0.112

1.0

87.2

0.13

96.6

95.3

90.7

0.7

3530

0.41

3.26

153

0.33

<0.20

<5.0

1.42

75100

7.27

4.72

10.1

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

24

9.5

1.8

12

27

N/A

N/A

1.6

1.0

9.6

7.5

5.0

40

30

30

40

30

30

30

30

30

30

30

30

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

4470

0.37

3.31

173

0.43

<0.20

5.4

1.44

75900

8.01

5.09

10.6
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Quality Control Report
Page 3 ofReport Date: 30-SEP-17Workorder: L1992230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
DUP

LCS

WG2621450-10

WG2621450-9

L1992230-3
Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

9860

6.53

6.1

9760

876

0.99

33.4

924

780

2.23

0.13

62

60.7

<1000

0.113

<2.0

7.7

<0.50

0.838

16.7

97.6

<1.0

95.8

99.2

95.0

94.5

94.1

89.4

99.2

93.9

95.8

85.1

94.0

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

13

5.3

26

1.6

0.3

5.8

2.3

8.4

24

1.0

3.5

5.5

6.1

N/A

6.0

N/A

5.8

N/A

0.8

9.1

5.2

N/A

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

11200

6.89

8.0

9920

873

0.93

34.2

1000

990

2.21

0.14

66

64.5

<1000

0.120

<2.0

7.2

<0.50

0.832

18.3

103

<1.0
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Quality Control Report
Page 4 ofReport Date: 30-SEP-17Workorder: L1992230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
LCS

MB

WG2621450-9

WG2621450-6

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

91.8

100.5

91.5

94.6

94.0

95.7

97.1

92.1

90.2

90.7

84.3

89.9

93.2

90.3

92.8

96.4

88.4

94.1

89.7

93.5

85.1

97.2

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1
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Quality Control Report
Page 5 ofReport Date: 30-SEP-17Workorder: L1992230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R3837593

R3835853

Batch

Batch

MB

DUP

LCS

MB

WG2621450-6

WG2621485-3

WG2621485-2

WG2621485-1

L1992230-1

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

52.5

108.8

<0.25

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

4.3 20

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

50.3
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Quality Control Report
Page 6 ofReport Date: 30-SEP-17Workorder: L1992230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R3840960

R3835212

Batch

Batch

MB

IRM

WG2628468-1

WG2619924-2 2017-PSA

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

82.9

81.2

75.6

101.5

3.2

4.0

11.6

17.2

10.4

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 7 ofReport Date: 30-SEP-17Workorder: L1992230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R3835212

R3835249

Batch

Batch

IRM

IRM

WG2619924-2

WG2619925-4

2017-PSA

2017-PSA

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

13.0

22.1

18.6

3.1

3.7

10.6

16.0

13.4

13.1

20.6

19.6

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 8 ofReport Date: 30-SEP-17Workorder: L1992230

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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02-OCT-17 15:01 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1992278 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

21

SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17

GH_ERSC2-1 GH_ERSC2-2 GH_ERSC2-X GH_ERSC2-3 GH_SC2-P1-1

L1992278-1 L1992278-2 L1992278-3 L1992278-4 L1992278-5

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

47.2 35.6 47.5 48.0 57.9

<1.0 2.8 <1.0 <1.0 <1.0

<1.0 10.1 1.1 2.2 <1.0

<1.0 15.4 1.8 2.5 <1.0

1.5 6.8 1.5 1.8 <1.0

4.8 5.7 2.0 2.0 <1.0

11.8 7.2 4.3 5.0 1.2

31.5 18.4 28.1 27.6 35.4

43.0 26.0 47.1 45.2 52.9

7.3 7.6 14.0 13.6 10.3

Silt loam Sandy loam Silt loam / Silt Silt loam Silt

6.18 7.38 7.62 7.82 9.76

7210 7760 12300 9800 8180

0.45 0.62 0.96 0.60 0.52

4.98 5.91 7.72 5.72 5.30

140 194 249 183 153

0.58 0.73 1.04 0.71 0.63

<0.20 <0.20 0.23 <0.20 <0.20

8.2 6.3 16.1 11.3 10.5

0.890 0.985 1.40 1.11 1.16

54000 31400 55800 38100 48300

15.4 14.7 22.5 19.4 17.6

4.84 7.12 8.62 6.45 5.42

12.7 16.2 22.2 16.7 15.1

11600 16400 19900 14700 12300

7.77 10.5 15.6 10.2 8.27

11.8 12.1 22.1 14.0 12.8

13300 8390 13800 10900 11900

445 464 678 505 595

0.0567 0.0463 0.0877 0.0772 0.0696

1.37 1.49 2.66 1.77 1.48

20.4 26.2 34.9 26.4 23.6

1230 1330 1580 1220 1220

1630 1550 2580 2210 1910

1.35 1.92 2.35 1.85 2.64

0.18 0.19 0.34 0.24 0.21

78 71 94 84 84
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17

GH_SC2-P2-1 GH_SC2-P2-2 GH_SC2-P3-1 GH_SC1-P1-1 GH_SC1-P1-2

L1992278-6 L1992278-7 L1992278-8 L1992278-9 L1992278-10

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

38.0 43.8 21.1 49.6 47.2

1.2 2.7 <1.0 <1.0 <1.0

4.0 10.3 13.6 <1.0 <1.0

7.5 7.4 32.5 <1.0 <1.0

8.7 4.2 31.6 1.7 <1.0

6.2 11.1 5.2 1.9 2.5

3.9 10.8 2.4 2.7 6.1

20.3 18.5 4.1 26.3 33.5

36.4 28.2 7.6 49.7 47.3

11.8 7.0 3.0 16.8 10.1

Silt loam Sandy loam Loamy sand Silt Silt

11.7 4.01 1.86 16.7 8.77

8080 6470 5980 6800 8700

0.55 0.36 0.41 0.65 0.56

6.37 4.99 5.38 4.87 5.40

142 96.2 97.2 190 175

0.59 0.48 0.47 0.77 0.66

<0.20 <0.20 <0.20 <0.20 <0.20

9.2 6.3 5.8 5.4 8.8

0.869 0.538 0.576 1.39 1.04

47500 57600 68200 30700 44700

17.0 43.2 15.3 13.2 16.7

5.58 4.28 4.18 6.96 5.88

12.2 10.7 9.14 20.3 15.9

13700 12400 12900 12000 13800

8.24 6.62 6.36 11.7 9.33

11.7 11.1 9.6 10.3 13.2

10500 12700 11300 7250 12100

490 349 348 328 435

0.0502 0.0286 0.0160 0.0897 0.0700

1.53 1.82 1.35 1.39 1.51

20.6 25.9 16.6 25.2 23.8

1370 1050 1130 1100 1390

1860 1340 1240 1370 1870

1.64 0.92 0.57 2.52 1.61

0.17 0.10 <0.10 0.28 0.20

79 77 83 58 79

Physical Tests
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Inorganic Carbon
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
11-SEP-17 09-SEP-17 09-SEP-17 09-SEP-17 08-SEP-17

GH_SC1-P1-3 GH_ERSC5-1 GH_ERSC5-2 GH_ERSC5-3 GH_ERSC4-X

L1992278-11 L1992278-12 L1992278-13 L1992278-14 L1992278-15

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

46.4 43.5 37.3 45.5 36.4

<1.0 1.1 <1.0 <1.0 <1.0

<1.0 1.8 <1.0 <1.0 <1.0

<1.0 1.7 <1.0 <1.0 2.0

<1.0 3.8 8.9 1.8 5.6

<1.0 9.8 23.9 7.8 29.3

<1.0 10.6 14.7 9.8 18.9

30.6 24.7 19.1 30.8 16.8

51.5 36.9 25.5 40.7 20.6

17.2 9.6 7.1 8.6 6.2

Silt loam Silt loam Sandy loam Silt loam Sandy loam

15.2 4.70 2.89 4.29 3.64

7580 6910 5930 5780 5150

0.76 0.44 0.42 0.48 0.40

5.14 5.02 4.53 5.09 4.63

211 115 111 119 107

0.83 0.48 0.46 0.52 0.45

<0.20 <0.20 <0.20 <0.20 <0.20

5.6 8.7 7.0 6.2 5.0

1.67 0.747 0.696 0.871 0.711

20900 57400 61600 52500 59600

14.3 23.8 13.9 14.2 12.4

8.09 4.30 3.80 4.59 3.85

26.2 10.1 8.50 11.6 9.06

14100 11200 10300 11700 10700

13.0 6.54 6.31 7.64 6.38

10.0 11.2 9.3 10.5 8.8

4470 13500 12900 13500 11600

240 414 353 457 340

0.120 0.0372 0.0303 0.0488 0.0270

1.30 1.46 1.16 1.31 1.08

28.8 20.0 15.6 19.6 16.1

1000 1250 1340 1320 1200

1550 1670 1420 1200 1070

1.83 0.92 0.69 1.01 0.60

0.35 0.16 0.12 0.19 0.12

<50 79 77 70 72
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
08-SEP-17 08-SEP-17 08-SEP-17 10-SEP-17 10-SEP-17

GH_ERSC4-1 GH_ERSC4-2 GH_ERSC4-3 GH_ER2-1 GH_ER2-2

L1992278-16 L1992278-17 L1992278-18 L1992278-19 L1992278-20

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

38.2 40.4 37.5 56.5 46.9

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 1.7 <1.0 <1.0

3.8 1.6 3.6 2.9 6.7

11.7 8.4 7.1 2.9 22.2

19.1 16.3 30.2 6.1 8.6

18.0 17.3 21.1 13.1 7.9

18.8 21.8 14.1 30.2 21.3

21.8 26.7 16.8 36.4 27.1

6.3 7.3 5.3 7.5 6.0

Sandy loam Sandy loam Sandy loam Silt loam Sandy loam

4.42 3.74 3.46 4.96 3.7

5210 5730 5430 5100 4360

0.43 0.49 0.41 0.35 0.50

4.79 5.57 4.73 4.28 5.09

105 115 109 114 98.2

0.46 0.57 0.41 0.43 0.44

<0.20 <0.20 <0.20 <0.20 <0.20

<5.0 6.0 6.2 6.9 5.2

0.695 0.842 0.650 0.889 0.702

61300 62000 60200 63600 78600

13.6 15.6 13.6 14.6 12.7

3.92 4.39 3.72 4.19 3.57

9.81 10.7 8.90 10.5 8.74

11200 12200 10600 10700 10400

6.56 7.52 6.24 7.00 5.88

8.6 10.0 9.2 9.1 7.7

11900 14300 11600 12700 12000

346 432 319 575 422

0.0257 0.0307 0.0271 0.0399 0.0258

1.18 1.36 1.14 1.15 1.35

16.6 19.2 15.6 17.7 16.2

1220 1350 1350 1190 1240

1110 1220 1220 1200 1030

0.65 0.87 0.67 1.01 0.96

0.14 0.16 0.12 0.16 0.14

75 79 75 83 79
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
10-SEP-17 09-SEP-17 09-SEP-17 09-SEP-17 10-SEP-17

GH_ER2-3 GH_ER1A-1 GH_ER1A-2 GH_ER1A-3 GH_ERC-1

L1992278-21 L1992278-25 L1992278-26 L1992278-27 L1992278-28

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

51.7 46.8 42.7 46.0 65.1

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

10.3 <1.0 3.7 <1.0 <1.0

18.3 2.6 13.6 <1.0 3.4

8.7 6.7 12.8 1.3 8.7

25.1 27.3 22.2 26.0 35.2

30.4 47.0 35.6 56.0 43.8

6.4 15.4 11.8 15.8 8.2

Silt loam Silt loam Silt loam Silt Silt

5.57 5.85 4.99 4.88 4.62

4490 8130 6620 9550 6860

0.48 0.61 0.57 0.69 0.43

4.79 6.10 5.94 7.48 5.34

111 151 159 177 133

0.45 0.58 0.58 0.66 0.54

<0.20 <0.20 <0.20 <0.20 <0.20

<5.0 8.7 6.0 10.1 9.1

0.899 1.06 1.05 1.14 0.814

59800 47800 48600 51600 63500

13.6 22.4 15.2 24.2 22.5

4.25 5.42 5.60 6.39 4.56

11.0 15.4 14.6 17.0 11.4

11200 14400 14400 16700 12200

7.17 9.38 8.83 10.1 7.50

8.2 14.4 11.1 17.1 11.7

11500 15300 12600 16900 14900

503 478 390 686 577

0.0365 0.0681 0.0534 0.0812 0.0377

1.21 1.56 1.36 1.85 1.47

18.3 23.1 21.5 26.8 21.1

1200 1440 1240 1410 1380

970 1890 1360 2240 1630

0.92 2.01 1.31 1.55 1.05

0.17 0.25 0.24 0.30 0.17

73 83 72 92 90
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SOIL

SEDIMENT SEDIMENT
10-SEP-17 10-SEP-17

GH_ERC-2 GH_ERC-3

L1992278-29 L1992278-30

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

41.3 38.2

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

3.2 1.4

10.4 4.0

19.2 16.6

28.0 32.7

32.2 38.3

6.7 6.6

Silt loam Silt loam

3.48 3.21

6540 6530

0.44 0.39

4.76 4.75

124 117

0.53 0.47

<0.20 <0.20

7.4 8.0

0.720 0.713

54400 55000

16.1 16.1

4.21 3.99

10.1 9.35

11100 10700

6.66 6.14

10.7 10.5

13100 14400

424 413

0.0360 0.0283

1.22 1.23

17.4 17.0

1200 1210

1570 1600

0.69 0.69

0.15 0.14

82 80
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17

GH_ERSC2-1 GH_ERSC2-2 GH_ERSC2-X GH_ERSC2-3 GH_SC2-P1-1

L1992278-1 L1992278-2 L1992278-3 L1992278-4 L1992278-5

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

85.4 77.8 117 76.8 82.3

<1000 <1000 <1000 <1000 <1000

0.223 0.205 0.435 0.296 0.250

<2.0 <2.0 <2.0 <2.0 <2.0

12.3 10.4 16.8 15.2 13.5

<0.50 <0.50 <0.50 <0.50 <0.50

0.999 0.942 1.62 1.11 1.32

28.8 30.4 45.7 36.7 31.9

83.6 113 137 97.6 89.1

<1.0 <1.0 1.6 <1.0 1.0

<0.028 <0.035 <0.025 <0.022 <0.013

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

0.018 0.018 0.018 0.016 0.011

<0.010 <0.010 <0.010 <0.010 <0.010

0.051 0.039 0.054 0.054 0.034

0.044 0.035 <0.050 0.045 0.027

0.013 0.011 0.014 0.014 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.141 0.106 0.130 0.127 0.080

0.0087 0.0075 0.0081 0.0081 0.0053

0.024 0.019 0.021 0.020 0.013

0.035 0.050 0.030 0.027 0.016

<0.010 <0.010 <0.010 <0.010 <0.010

0.378 0.478 0.271 0.244 0.186

0.696 0.919 0.480 0.433 0.324

0.194 0.226 0.117 0.103 0.087

0.015 <0.010 <0.020 0.011 <0.020

0.451 0.372 0.347 0.322 0.215

0.042 0.032 0.035 0.034 0.020

<0.010 <0.010 <0.010 <0.010 <0.010

84.9 76.2 83.5 79.7 77.5

91.6 88.0 93.4 90.5 83.0

79.0 71.4 78.9 75.0 74.0

89.9 80.8 92.0 87.9 81.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLCI

DLCI DLCI
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17

GH_SC2-P2-1 GH_SC2-P2-2 GH_SC2-P3-1 GH_SC1-P1-1 GH_SC1-P1-2

L1992278-6 L1992278-7 L1992278-8 L1992278-9 L1992278-10

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

80.9 70.4 95.2 81.9 84.6

<1000 <1000 <1000 <1000 <1000

0.218 0.158 0.145 0.166 0.230

<2.0 <2.0 <2.0 <2.0 <2.0

13.0 13.2 11.6 6.3 15.3

<0.50 <0.50 <0.50 <0.50 <0.50

1.11 0.879 0.889 1.03 1.05

32.5 23.0 22.7 26.9 32.7

83.5 57.6 61.4 98.5 96.0

<1.0 <1.0 <1.0 1.1 <1.0

<0.016 <0.0080 <0.0050 <0.14 <0.030

<0.0050 <0.0050 <0.0050 0.0130 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 0.0094 <0.0040

<0.010 <0.010 <0.010 0.056 0.020

<0.010 <0.010 <0.010 0.023 <0.010

0.027 0.013 0.010 0.165 0.057

0.023 0.011 <0.010 0.141 0.049

<0.010 <0.010 <0.010 0.038 0.014

<0.010 <0.010 <0.010 0.011 <0.010

0.067 0.032 0.022 0.438 0.150

<0.0050 <0.0050 <0.0050 0.0287 0.0090

0.012 <0.010 <0.010 0.079 0.027

0.017 <0.010 <0.010 0.187 0.036

<0.010 <0.010 <0.010 0.012 <0.010

0.181 0.105 0.041 1.67 0.344

0.335 0.178 0.072 3.12 0.621

0.079 0.051 0.022 0.722 0.149

0.026 0.030 <0.010 <0.010 <0.020

0.212 0.106 0.050 1.45 0.419

0.019 0.011 <0.010 0.133 0.043

<0.010 <0.010 <0.010 <0.010 <0.010

80.9 83.1 73.0 87.1 79.1

89.9 94.5 80.8 83.6 86.2

75.5 78.7 70.2 74.6 73.2

86.9 88.5 75.0 85.2 85.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLCI
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
11-SEP-17 09-SEP-17 09-SEP-17 09-SEP-17 08-SEP-17

GH_SC1-P1-3 GH_ERSC5-1 GH_ERSC5-2 GH_ERSC5-3 GH_ERSC4-X

L1992278-11 L1992278-12 L1992278-13 L1992278-14 L1992278-15

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

84.4 84.3 85.6 79.1 85.2

<1000 <1000 <1000 <1000 <1000

0.153 0.200 0.181 0.205 0.161

<2.0 <2.0 <2.0 <2.0 <2.0

18.6 13.2 10.8 11.0 11.2

<0.50 <0.50 <0.50 <0.50 <0.50

0.899 1.05 0.992 1.09 0.985

29.6 29.0 26.0 24.9 22.6

106 72.1 67.5 80.5 70.1

1.2 <1.0 <1.0 <1.0 <1.0

<0.039 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

0.0057 <0.0040 <0.0040 <0.0040 <0.0040

0.037 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.140 0.022 <0.010 0.015 <0.010

0.101 <0.020 <0.010 <0.020 <0.010

0.023 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.327 0.045 0.018 0.030 0.011

0.0193 <0.0050 <0.0050 <0.0050 <0.0050

0.085 0.010 <0.010 <0.010 <0.010

0.039 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.327 0.064 0.032 0.042 0.025

0.529 0.093 0.046 0.058 0.033

0.119 0.035 0.017 0.023 0.015

<0.010 <0.020 <0.010 <0.020 <0.010

0.647 0.107 0.045 0.063 0.031

0.134 0.012 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

71.8 77.3 72.7 83.9 73.5

73.9 90.1 86.0 93.3 82.5

68.0 71.8 70.7 81.4 68.4

73.2 86.4 78.9 89.4 72.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ

DLCI DLCI

DLCI DLCI
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
08-SEP-17 08-SEP-17 08-SEP-17 10-SEP-17 10-SEP-17

GH_ERSC4-1 GH_ERSC4-2 GH_ERSC4-3 GH_ER2-1 GH_ER2-2

L1992278-16 L1992278-17 L1992278-18 L1992278-19 L1992278-20

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

89.3 94.1 86.6 103 116

<1000 <1000 <1000 <1000 <1000

0.167 0.201 0.166 0.166 0.150

<2.0 <2.0 <2.0 <2.0 <2.0

10.8 11.6 11.4 13.8 9.5

<0.50 <0.50 <0.50 <0.50 <0.50

1.03 1.11 0.954 1.02 0.992

23.3 26.7 23.8 22.6 23.8

71.0 82.6 69.5 78.9 71.5

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0050 <0.0050 <0.0050 <0.0060 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.012 <0.010 0.022 0.018 0.014

<0.010 <0.010 <0.020 <0.020 <0.020

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.027 0.020 0.050 0.041 0.033

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 0.011 <0.010

<0.010 <0.010 <0.010 0.014 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.049 0.017 0.062 0.107 0.065

0.062 0.020 0.071 0.160 0.091

0.029 <0.010 0.040 0.067 0.037

<0.020 <0.020 0.022 0.023 <0.020

0.075 0.033 0.127 0.143 0.096

<0.010 <0.010 0.012 0.013 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

76.9 76.8 89.6 78.7 75.7

85.5 82.8 113.3 82.1 82.9

73.6 73.3 81.3 74.2 71.3

81.7 81.2 98.9 82.8 84.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ

DLCI DLCI DLCI

DLCI DLCI DLCI
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
10-SEP-17 09-SEP-17 09-SEP-17 09-SEP-17 10-SEP-17

GH_ER2-3 GH_ER1A-1 GH_ER1A-2 GH_ER1A-3 GH_ERC-1

L1992278-21 L1992278-25 L1992278-26 L1992278-27 L1992278-28

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

98.2 82.7 85.9 86.1 98.8

<1000 <1000 <1000 <1000 <1000

0.162 0.270 0.218 0.307 0.221

<2.0 <2.0 <2.0 <2.0 <2.0

7.1 14.7 10.8 15.6 14.2

<0.50 <0.50 <0.50 <0.50 <0.50

1.10 1.36 1.11 1.29 1.12

22.5 35.3 28.2 40.9 28.6

80.1 105 95.3 119 81.0

<1.0 1.1 <1.0 1.1 <1.0

<0.0050 <0.0050 <0.0050 <0.0050 <0.0070

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.011 <0.010 0.012 <0.010 0.015

<0.010 <0.010 0.011 <0.010 0.013

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.024 0.014 0.029 0.020 0.032

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

0.011 <0.010 <0.010 <0.010 0.017

<0.010 <0.010 <0.010 <0.010 <0.010

0.053 0.015 0.047 0.020 0.090

0.078 0.018 0.074 0.023 0.153

0.038 <0.010 0.029 <0.010 0.056

0.025 <0.010 0.010 <0.010 0.013

0.071 0.026 0.075 0.037 0.099

<0.010 <0.010 <0.010 <0.010 0.011

<0.010 <0.010 <0.010 <0.010 <0.010

81.7 81.4 80.7 79.8 76.4

91.7 94.9 93.6 89.9 87.3

81.4 83.7 82.4 81.5 77.2

92.2 91.2 89.8 89.6 87.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ
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SOIL

SEDIMENT SEDIMENT
10-SEP-17 10-SEP-17

GH_ERC-2 GH_ERC-3

L1992278-29 L1992278-30

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

80.2 80.3

<1000 <1000

0.208 0.198

<2.0 <2.0

12.4 15.7

<0.50 <0.50

0.944 0.943

28.0 27.5

73.9 69.6

<1.0 <1.0

<0.0050 <0.0050

<0.0050 <0.0050

<0.010 <0.010

<0.0040 <0.0040

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

0.020 0.014

<0.0050 <0.0050

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

0.053 0.028

0.086 0.043

0.029 0.014

<0.010 <0.010

0.060 0.040

<0.010 <0.010

<0.010 <0.010

83.3 77.8

96.4 97.0

84.2 73.8

93.4 95.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17

GH_ERSC2-1 GH_ERSC2-2 GH_ERSC2-X GH_ERSC2-3 GH_SC2-P1-1

L1992278-1 L1992278-2 L1992278-3 L1992278-4 L1992278-5

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

0.023 0.020 0.023 0.023 <0.020

0.53 0.43 0.54 0.53 0.35

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17 11-SEP-17

GH_SC2-P2-1 GH_SC2-P2-2 GH_SC2-P3-1 GH_SC1-P1-1 GH_SC1-P1-2

L1992278-6 L1992278-7 L1992278-8 L1992278-9 L1992278-10

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.020 <0.020 <0.020 0.081 0.024

0.27 0.17 <0.15 1.67 0.58

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
11-SEP-17 09-SEP-17 09-SEP-17 09-SEP-17 08-SEP-17

GH_SC1-P1-3 GH_ERSC5-1 GH_ERSC5-2 GH_ERSC5-3 GH_ERSC4-X

L1992278-11 L1992278-12 L1992278-13 L1992278-14 L1992278-15

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

0.046 <0.020 <0.020 <0.020 <0.020

1.27 0.23 <0.15 0.18 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
08-SEP-17 08-SEP-17 08-SEP-17 10-SEP-17 10-SEP-17

GH_ERSC4-1 GH_ERSC4-2 GH_ERSC4-3 GH_ER2-1 GH_ER2-2

L1992278-16 L1992278-17 L1992278-18 L1992278-19 L1992278-20

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.020 <0.020 <0.020 <0.020 <0.020

0.16 <0.15 0.23 0.20 0.18

Polycyclic 
Aromatic 
Hydrocarbons



02-OCT-17 15:01 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
10-SEP-17 09-SEP-17 09-SEP-17 09-SEP-17 10-SEP-17

GH_ER2-3 GH_ER1A-1 GH_ER1A-2 GH_ER1A-3 GH_ERC-1

L1992278-21 L1992278-25 L1992278-26 L1992278-27 L1992278-28

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.020 <0.020 <0.020 <0.020 <0.020

0.15 <0.15 0.16 <0.15 0.18

Polycyclic 
Aromatic 
Hydrocarbons
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Sampled Time
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SOIL

SEDIMENT SEDIMENT
10-SEP-17 10-SEP-17

GH_ERC-2 GH_ERC-3

L1992278-29 L1992278-30

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.020 <0.020

<0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L1992278-19

L1992278-28

L1992278-29

L1992278-30

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

GH_ER2-1

GH_ERC-1

GH_ERC-2

GH_ERC-3

Client Sample  ID       Description      

DLCI

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

02-OCT-17 15:01 (MT)

L1992278 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Test Method References:            

Version: FINAL   
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Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

MINNOW ENVIRONMENTAL INC.
2 Lamb Street 
Georgetown  ON  L7G 3M9
Jess Tester

Report Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

Soil

R3835038

R3836083

R3835239

R3836726

R3835117

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

DUP

IRM

MB

DUP

IRM

MB

CRM

CRM

CRM

DUP

DUP

WG2619933-1

WG2619933-2

WG2619933-3

WG2619935-2

WG2619935-3

WG2619835-1

WG2619835-2

WG2619835-3

WG2619864-1

WG2619864-2

WG2619864-3

WG2621450-13

WG2621450-18

WG2621450-8

WG2621450-15

WG2621450-20

L1992278-7

L1992278-10

08-109_SOIL

L1992278-25

08-109_SOIL

TILL-1

TILL-1

TILL-1

L1992278-8

L1992278-25

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

1.32

99.1

<0.050

108.4

<0.050

9.89

96.7

<0.05

6.82

100.0

<0.05

100.1

109.1

110.9

0.0183

0.0683

21-SEP-17

21-SEP-17

21-SEP-17

22-SEP-17

22-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

1.9

0.2

4.1

13

0.4

20

20

20

40

40

80-120

80-120

80-120

80-120

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

0.05

0.05

0.05

0.05

1.35

9.91

7.10

0.0160

0.0681
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Quality Control Report
Page 2 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R3835117

R3837593

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

CRM

WG2621450-14

WG2621450-19

WG2621450-9

WG2621450-11

WG2621450-16

WG2621450-6

WG2621450-13 TILL-1

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

101.0

110.0

108.0

<0.0050

<0.0050

<0.0050

112.7

105.3

107.7

102.0

110.8

107.8

2.6

110.1

105.8

113.8

113.3

113.1

111.3

111.9

113.8

113.8

117.6

107.7

111.8

111.5

99.9

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

80-120

80-120

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.005

0.005

0.005
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Quality Control Report
Page 3 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
CRM

CRM

WG2621450-13

WG2621450-18

TILL-1

TILL-1

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

0.32

0.23

98.3

105.6

0.135

1.1

102.2

0.15

107.1

108.3

110.9

0.8

110.2

100.8

107.5

101.0

92.1

103.3

3.0

108.6

109.7

110.4

109.2

107.5

107.6

108.3

110.7

112.4

110.8

101.3

108.3

121.3

104.7

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
CRM

CRM

WG2621450-18

WG2621450-8

TILL-1

TILL-1

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

0.29

0.23

103.4

110.0

0.129

1.1

116.8

0.16

107.6

108.7

105.4

0.7

96.9

95.9

93.4

93.8

100.5

92.2

2.7

100.2

98.2

94.7

97.2

97.2

90.2

96.4

97.3

97.6

98.5

96.3

95.3

98.0

87.2

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Page 5 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
CRM

DUP

WG2621450-8

WG2621450-15

TILL-1

L1992278-8

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

0.31

0.22

85.3

92.8

0.112

1.0

87.2

0.13

96.6

95.3

90.7

0.7

5310

0.41

5.25

96.7

0.44

<0.20

<5.0

0.594

62900

14.1

4.68

8.96

12700

6.42

9.4

11200

386

1.35

16.7

1180

1000

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

12

1.1

2.5

0.5

6.0

N/A

N/A

2.9

8.0

8.3

11

1.9

1.8

0.9

1.9

1.1

10

0.2

0.2

4.3

21

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

5980

0.41

5.38

97.2

0.47

<0.20

5.8

0.576

68200

15.3

4.18

9.14

12900

6.36

9.6

11300

348

1.35

16.6

1130

1240
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
DUP

DUP

WG2621450-15

WG2621450-20

L1992278-8

L1992278-25

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

0.55

<0.10

76

87.5

<1000

0.142

<2.0

8.8

<0.50

0.885

21.4

63.8

<1.0

6620

0.58

6.16

140

0.60

<0.20

6.3

1.05

48700

18.9

5.40

15.3

14300

9.04

12.9

15600

471

1.58

22.5

1330

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

2.9

N/A

9.1

8.4

N/A

2.2

N/A

28

N/A

0.4

5.7

3.9

N/A

20

4.1

1.0

7.9

2.8

N/A

2.4

1.0

1.7

17

0.3

0.6

0.6

3.6

11

1.9

1.5

1.6

2.7

8.0

30

40

40

40

30

30

40

40

30

30

30

30

30

40

30

30

40

30

30

10

30

30

30

30

30

30

40

30

30

30

40

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

0.57

<0.10

83

95.2

<1000

0.145

<2.0

11.6

<0.50

0.889

22.7

61.4

<1.0

8130

0.61

6.10

151

0.58

<0.20

8.7

1.06

47800

22.4

5.42

15.4

14400

9.38

14.4

15300

478

1.56

23.1

1440

18



Quality Control Report
Page 7 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
DUP

LCS

WG2621450-20

WG2621450-14

L1992278-25
Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

1340

1.84

0.24

78

78.4

<1000

0.236

<2.0

16.8

<0.50

1.29

29.7

102

1.3

96.2

97.5

99.5

94.2

98.6

97.3

94.6

96.5

95.9

97.0

97.0

95.8

109.9

99.8

97.6

98.0

99.8

98.1

95.2

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

34

9.0

1.8

6.2

5.3

N/A

13

N/A

13

N/A

5.7

17

3.1

18

40

30

40

40

40

30

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

1890

2.01

0.25

83

82.7

<1000

0.270

<2.0

14.7

<0.50

1.36

35.3

105

1.1

18



Quality Control Report
Page 8 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
LCS

LCS

WG2621450-14

WG2621450-19

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

95.0

95.1

93.7

93.8

96.5

84.9

95.8

95.9

90.4

96.9

94.4

95.5

91.9

98.5

105.1

100.3

98.3

93.7

88.4

92.5

94.3

95.0

94.7

98.5

95.6

92.4

95.1

93.8

102.3

99.8

90.8

95.3

97.9

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

18



Quality Control Report
Page 9 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
LCS

LCS

WG2621450-19

WG2621450-9

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

90.7

84.1

106.0

89.2

88.6

91.8

95.9

96.1

101.4

91.7

99.9

89.9

91.9

95.8

99.2

95.0

94.5

94.1

89.4

99.2

93.9

95.8

85.1

94.0

91.8

100.5

91.5

94.6

94.0

95.7

97.1

92.1

90.2

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

18



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
LCS

MB

WG2621450-9

WG2621450-11

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

90.7

84.3

89.9

93.2

90.3

92.8

96.4

88.4

94.1

89.7

93.5

85.1

97.2

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

18



Quality Control Report
Page 11 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
MB

MB

WG2621450-11

WG2621450-16

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

18



Quality Control Report
Page 12 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3837593Batch
MB

MB

WG2621450-16

WG2621450-6

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

18
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R3837593

R3834706

R3835851

R3843369

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

DUP

WG2621450-6

WG2620584-2

WG2620584-1

WG2618959-3

WG2618959-2

WG2618959-1

WG2630049-3

L1992278-1

L1992278-1

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

100.1

<0.25

44.0

104.1

<0.25

<0.028

<0.0050

<0.010

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

21-SEP-17

21-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

7.1

N/A

N/A

N/A

20

50

50

50

90-110

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

mg/kg

mg/kg

mg/kg

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

0.25

RPD-NA

RPD-NA

RPD-NA

47.2

<0.028

<0.0050

<0.010
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Quality Control Report
Page 14 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R3843369Batch
DUP

LCS

WG2630049-3

WG2630049-2

L1992278-1
Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

<0.0040

0.018

<0.010

0.047

0.012

<0.010

0.040

0.120

0.0072

0.021

0.031

<0.010

0.321

0.584

0.155

0.013

0.364

0.034

<0.010

87.0

89.9

96.0

92.7

99.2

99.8

98.8

103.5

99.3

101.4

103.9

105.4

96.1

90.4

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

N/A

5.0

N/A

8.7

9.5

N/A

10

16

19

15

13

N/A

16

18

22

12

21

21

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0040

0.018

<0.010

0.051

0.013

<0.010

0.044

0.141

0.0087

0.024

0.035

<0.010

0.378

0.696

0.194

0.015

0.451

0.042

<0.010
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Quality Control Report
Page 15 ofReport Date: 02-OCT-17Workorder: L1992278

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R3843369Batch
LCS

MB

WG2630049-2

WG2630049-1

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

99.6

93.0

95.7

92.1

106.6

91.0

96.2

94.5

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

101.9

102.1

98.4

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R3843369

R3835249

Batch

Batch

MB

MS

DUP

WG2630049-1

WG2630049-4

WG2619925-3

L1992278-2

L1992278-2

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

105.4

81.1

84.1

102.2

90.8

99.1

93.2

98.9

84.7

93.2

97.8

108.2

94.1

94.6

85.0

85.6

98.2

87.8

83.6

98.0

120.8

97.1

75.7

2.8

10.2

15.9

7.2

5.8

7.4

16.6

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

20-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

0.0

0.1

0.5

0.3

0.1

0.2

1.8

25

5

5

5

5

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

50-150

J

J

J

J

J

J

2.8

10.1

15.4

6.8

5.7

7.2

18.4
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R3835249

R3837216

Batch

Batch

DUP

IRM

DUP

IRM

WG2619925-3

WG2619925-4

WG2619927-1

WG2619927-2

L1992278-2

2017-PSA

L1992278-16

2017-PSA

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

27.0

7.2

3.1

3.7

10.6

16.0

13.4

13.1

20.6

19.6

<1.0

<1.0

3.4

11.8

19.1

16.9

19.0

22.9

6.2

3.1

3.9

10.3

14.7

12.8

13.9

22.6

18.8

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

22-SEP-17

1.0

0.5

N/A

N/A

0.4

0.0

0.0

1.1

0.1

1.1

0.1

5

5

25

5

5

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

RPD-NA

RPD-NA

J

J

J

J

J

J

J

26.0

7.6

<1.0

<1.0

3.8

11.7

19.1

18.0

18.8

21.8

6.3
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1993047 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SEDIMENT SEDIMENT
16-SEP-17 16-SEP-17

GH-SCW1 GH-SCW2

L1993047-1 L1993047-2

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

53.7 58.6

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

4.1 <1.0

7.9 <1.0

35.1 33.4

44.0 54.4

8.5 11.9

Silt Silt

7.63 5.10

8080 9820

0.64 0.63

5.41 5.92

152 151

0.53 0.63

<0.20 <0.20

11.0 13.0

1.20 1.12

53300 71300

16.6 19.5

5.46 5.96

15.9 15.6

12700 13400

7.78 8.00

12.6 16.0

12300 18600

474 558

0.0525 0.0527

1.49 1.76

23.8 27.3

1180 1320

2020 2580

1.81 4.46

0.25 0.24

87 126

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



29-SEP-17 15:41 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1993047 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SEDIMENT SEDIMENT
16-SEP-17 16-SEP-17

GH-SCW1 GH-SCW2

L1993047-1 L1993047-2

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

99.8 106

<1000 <1000

0.255 0.274

<2.0 <2.0

14.5 17.2

<0.50 <0.50

1.29 1.30

33.2 39.3

92.2 108

1.1 <1.0

<0.0050 <0.014

<0.0050 <0.0050

<0.010 <0.010

<0.0040 <0.0040

<0.010 0.011

<0.010 <0.010

0.014 0.029

0.012 0.025

<0.010 <0.010

<0.010 <0.010

0.031 0.065

<0.0050 <0.0050

<0.010 0.014

<0.010 0.022

<0.010 <0.010

0.065 0.159

0.088 0.276

0.042 0.084

0.018 0.018

0.099 0.216

<0.010 0.022

<0.010 <0.010

79.7 88.0

89.7 96.0

77.1 84.0

85.5 93.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ
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Grouping Analyte
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

SEDIMENT SEDIMENT
16-SEP-17 16-SEP-17

GH-SCW1 GH-SCW2

L1993047-1 L1993047-2

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.020 <0.020

0.18 0.30

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L1993047-1

L1993047-2

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

GH-SCW1

GH-SCW2

Client Sample  ID       Description      

DLQ

MES

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

Qualifier      

Description Qualifier      

29-SEP-17 15:41 (MT)

L1993047 CONTD....

5PAGE of

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1993047-1, -2Phosphorus (P) MES

QC Samples with Qualifiers & Comments:

Duplicate

QC Type Description
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The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

MINNOW ENVIRONMENTAL INC.
2 Lamb Street 
Georgetown  ON  L7G 3M9
Shari Weech

Report Date: 29-SEP-17Workorder: L1993047

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R3836087

R3836726

R3837366

R3838457

Batch

Batch

Batch

Batch

LCS

MB

IRM

MB

CRM

LCS

MB

CRM

WG2620966-2

WG2620966-3

WG2619864-2

WG2619864-3

WG2623528-4

WG2623528-3

WG2623528-1

WG2623528-4

08-109_SOIL

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

104.2

<0.050

100.0

<0.05

93.8

105.0

<0.0050

122.7

114.8

108.8

106.7

108.5

101.6

7.6

112.5

122.3

110.2

117.8

117.4

113.2

107.1

123.8

22-SEP-17

22-SEP-17

21-SEP-17

21-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

80-120

80-120

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

0.05

0.05

0.005
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Quality Control Report
Page 2 ofReport Date: 29-SEP-17Workorder: L1993047

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3838457Batch
CRM

LCS

WG2623528-4

WG2623528-3

TILL-1
Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

122.8

117.2

113.3

116.4

121.5

125.2

0.38

0.27

127.4

127.4

0.139

1.3

129.4

0.16

109.5

121.1

118.7

1.0

116.6

102.5

98.8

97.1

100.7

95.0

107.2

95.1

102.7

90.9

100.3

98.1

110.9

96.0

101.2

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 29-SEP-17Workorder: L1993047

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3838457Batch
LCS

MB

WG2623528-3

WG2623528-1

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

101.6

99.7

101.4

97.8

101.6

95.9

100.0

101.2

105.0

101.3

91.0

97.8

91.7

99.3

90.4

101.8

97.4

99.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R3838457

R3836537

R3839079

Batch

Batch

Batch

MB

LCS

MB

MB

WG2623528-1

WG2622365-2

WG2622365-1

WG2626356-1

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

103.8

<0.25

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

23-SEP-17

23-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

0.005

0.005

0.01

0.004

0.01

0.01

0.01
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R3839079

R3837770

Batch

Batch

MB

IRM

WG2626356-1

WG2620961-2 2017-PSA

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

80.4

79.7

74.4

88.6

2.9

3.8

9.9

14.1

12.9

14.4

22.5

19.6

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 6 ofReport Date: 29-SEP-17Workorder: L1993047

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

18-SEP-17

Lab Work Order #: L1993056

Date Received:MINNOW ENVIRONMENTAL INC.

2 Lamb Street
Georgetown  ON  L7G 3M9

ATTN: Shari Weech/Tyrell Worrall
FINAL   
29-SEP-17 16:22 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 905-873-3371
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Comments: 
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C of C Numbers:
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1993056 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

15

SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17

FOBCP - SED - 01 FOBCP - SED - 02 FOBCP - SED - 03 FOBCP - SED - 04 FOBCP - SED - 05

L1993056-1 L1993056-2 L1993056-3 L1993056-4 L1993056-5

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

49.9 45.9 49.8 53.8 46.1

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.3 2.3 1.7 1.4 2.9

7.9 15.2 14.5 11.0 7.7

23.7 24.0 18.6 19.9 22.4

12.8 10.9 7.4 10.3 11.3

20.5 20.0 24.2 24.5 24.7

26.6 23.0 28.8 28.7 27.0

7.0 4.2 4.6 4.0 3.3

Sandy loam Sandy loam Silt loam Silt loam Silt loam

6.39 6.31 7.43 6.7 7.18

8760 8180 5600 4680 6140

0.64 0.67 0.48 0.41 0.52

4.78 5.06 3.66 3.18 3.95

257 222 174 172 175

0.64 0.60 0.56 0.41 0.61

<0.20 <0.20 <0.20 <0.20 <0.20

9.8 8.8 7.2 5.9 7.9

2.13 1.49 1.30 1.36 1.31

108000 69900 85600 124000 78300

14.3 13.1 8.17 8.04 9.43

6.70 6.30 5.11 4.62 5.34

14.5 14.0 11.7 10.3 12.1

13400 14400 11100 9720 11600

8.32 8.97 6.89 5.97 7.15

12.2 10.7 8.8 8.0 9.7

16700 13300 10700 11300 12500

765 618 612 638 550

0.0341 0.0347 0.0418 0.0284 0.0320

1.52 1.49 1.14 0.94 1.16

70.4 53.2 55.2 56.3 46.7

1400 1760 1160 1100 1190

2260 2120 1380 1180 1530

4.99 2.68 2.40 2.18 2.11

0.21 0.18 0.15 0.13 0.15

104 87 78 78 76

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17

FO22 - SED - 01 FO22 - SED - 02 FO22 - SED - 03 FO22 - SED - 04 FO22 - SED - 05

L1993056-6 L1993056-7 L1993056-8 L1993056-9 L1993056-10

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

43.8 39.2 35.8 48.5 37.7

<1.0 6.6 1.3 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.1 1.4 2.2 2.2 2.9

4.0 9.6 20.4 10.0 17.1

10.6 25.0 41.2 14.8 31.6

5.7 16.8 17.1 11.9 14.6

33.2 18.9 8.5 26.6 15.5

38.8 18.6 6.9 29.9 15.4

6.3 2.4 1.9 4.5 2.8

Silt loam Sandy loam Loamy sand Silt loam Sandy loam

7.83 5.51 4.66 9.61 4.82

6750 7570 8400 7060 6880

0.51 0.61 0.68 0.63 0.59

4.77 5.08 5.70 5.21 4.97

174 197 228 189 173

0.49 0.73 0.87 0.58 0.64

<0.20 <0.20 <0.20 <0.20 <0.20

6.8 7.8 9.0 7.5 6.3

0.992 1.08 1.12 1.30 1.05

40500 41600 37400 35900 35700

12.8 12.3 13.3 12.1 11.4

4.60 5.84 6.54 6.15 5.67

11.1 13.0 13.8 14.6 11.6

12500 14500 17600 14200 14200

6.99 8.43 9.38 8.33 8.03

8.7 9.7 10.5 9.1 8.9

12900 10900 10700 9550 11000

317 364 488 598 490

0.0326 0.0343 0.0303 0.0406 0.0276

1.15 1.36 1.68 1.41 1.34

23.8 26.1 27.6 29.1 24.6

1380 1640 1830 1350 1620

1730 1930 2180 1810 1690

2.88 2.48 2.07 2.44 1.83

0.14 0.17 0.16 0.19 0.15

79 80 82 78 76

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
15-SEP-17 15-SEP-17 15-SEP-17 15-SEP-17 15-SEP-17

FRUPO - SED - 01 FRUPO - SED - 02 FRUPO - SED - 03 FRUPO - SED - 04 FRUPO - SED - 05

L1993056-11 L1993056-12 L1993056-13 L1993056-14 L1993056-15

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

43.5 48.0 59.3 49.9 46.7

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

7.4 2.1 <1.0 3.8 4.9

14.1 13.3 3.2 16.7 13.3

13.0 17.2 6.1 18.9 12.3

27.6 29.3 40.9 27.6 28.2

31.3 32.7 44.5 28.9 33.4

5.7 5.3 5.0 3.8 7.3

Silt loam Silt loam Silt Silt loam Silt loam

7.08 7.59 9.04 5.77 5.68

6170 7490 6260 7150 7480

0.65 0.61 0.51 0.60 0.68

5.02 4.89 4.15 4.83 5.23

184 194 189 186 204

0.53 0.63 0.51 0.72 0.73

<0.20 <0.20 <0.20 <0.20 <0.20

5.5 8.9 9.0 8.1 9.2

1.33 1.39 1.44 1.28 1.30

48800 54600 55000 49900 44300

10.2 12.5 11.3 12.2 13.8

6.03 6.33 5.67 5.99 6.56

14.2 14.5 14.4 13.4 14.8

14000 14300 12100 14500 14600

8.86 9.71 7.88 8.55 8.91

9.8 11.3 9.9 10.8 11.1

11700 16500 14400 14600 13900

451 585 504 460 541

0.0416 0.0421 0.0435 0.0386 0.0405

1.60 1.48 1.26 1.56 1.51

34.4 38.5 35.5 32.2 37.5

1430 1760 1350 1550 1650

1470 1880 1590 1830 1960

3.02 2.42 3.27 3.17 2.21

0.20 0.21 0.20 0.20 0.21

73 94 83 90 88

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT
15-SEP-17

FRUPO - SED - 
05X

L1993056-16

Moisture (%)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

44.2

<1.0

<1.0

<1.0

7.1

18.4

15.9

24.1

28.2

5.6

Silt loam

5.75

7040

0.61

4.82

195

0.71

<0.20

8.6

1.19

42400

12.3

5.86

13.2

14200

8.39

10.5

13000

474

0.0380

1.49

33.5

1510

1880

2.00

0.17

89

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17

FOBCP - SED - 01 FOBCP - SED - 02 FOBCP - SED - 03 FOBCP - SED - 04 FOBCP - SED - 05

L1993056-1 L1993056-2 L1993056-3 L1993056-4 L1993056-5

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

89.2 77.9 68.8 71.2 64.7

1400 <1000 1300 1600 <1000

0.280 0.230 0.194 0.179 0.196

<2.0 <2.0 <2.0 <2.0 <2.0

15.4 10.3 7.8 9.0 9.3

<0.50 <0.50 <0.50 <0.50 <0.50

1.13 1.09 1.01 1.03 0.961

37.7 34.8 24.0 19.8 25.9

155 127 107 101 102

<1.0 <1.0 <1.0 <1.0 <1.0

<0.066 <0.037 <0.040 <0.043 <0.030

0.0085 0.0060 0.0052 0.0056 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0090 <0.0040 <0.0040 0.0040 <0.0040

0.040 0.021 0.023 0.024 0.017

0.025 0.013 0.014 0.014 0.011

0.083 0.047 0.048 0.050 0.035

0.086 0.045 0.048 0.050 0.035

0.034 0.018 0.020 0.021 0.014

<0.010 <0.010 <0.010 <0.010 <0.010

0.183 0.101 0.107 0.112 0.078

0.0180 0.0092 0.0099 0.0101 0.0073

0.034 0.019 0.021 0.024 0.017

0.151 0.077 0.086 0.091 0.060

0.011 <0.010 <0.010 <0.010 <0.010

0.757 0.384 0.419 0.447 0.308

1.35 0.722 0.813 0.897 0.596

0.358 0.191 0.233 0.267 0.175

<0.010 <0.010 <0.010 <0.010 <0.010

0.691 0.376 0.423 0.437 0.312

0.063 0.035 0.038 0.039 0.028

<0.010 <0.010 <0.010 <0.010 <0.010

80.9 74.6 80.4 79.0 72.9

92.7 88.0 94.5 89.7 81.1

69.6 69.3 72.0 72.0 67.9

86.5 79.8 88.5 85.7 76.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLCI
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17

FO22 - SED - 01 FO22 - SED - 02 FO22 - SED - 03 FO22 - SED - 04 FO22 - SED - 05

L1993056-6 L1993056-7 L1993056-8 L1993056-9 L1993056-10

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

56.8 64.1 73.1 67.2 64.9

<1000 <1000 <1000 <1000 <1000

0.179 0.187 0.208 0.190 0.180

<2.0 <2.0 <2.0 <2.0 <2.0

9.5 11.2 8.1 11.4 7.1

<0.50 <0.50 <0.50 <0.50 <0.50

0.899 1.04 1.13 0.918 0.937

28.6 33.1 38.5 31.9 31.2

94.9 104 112 105 105

<1.0 <1.0 <1.0 <1.0 <1.0

<0.019 <0.013 <0.011 <0.019 <0.012

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

0.011 <0.010 <0.010 0.013 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.028 0.019 0.014 0.028 0.018

0.027 0.018 0.013 0.027 0.016

0.011 <0.010 <0.010 0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.064 0.043 0.037 0.065 0.041

0.0056 <0.0050 <0.0050 0.0052 <0.0050

0.012 <0.010 <0.010 0.012 <0.010

0.034 0.022 0.012 0.032 0.018

<0.010 <0.010 <0.010 <0.010 <0.010

0.195 0.130 0.126 0.200 0.124

0.370 0.239 0.221 0.357 0.221

0.109 0.073 0.073 0.108 0.071

0.017 0.015 0.011 0.021 0.015

0.207 0.146 0.130 0.227 0.135

0.020 0.014 0.011 0.021 0.013

<0.010 <0.010 <0.010 <0.010 <0.010

73.8 75.1 68.4 75.0 76.4

85.2 89.1 79.8 87.9 91.0

71.2 73.2 66.6 69.6 72.8

77.1 80.8 71.1 80.8 82.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
15-SEP-17 15-SEP-17 15-SEP-17 15-SEP-17 15-SEP-17

FRUPO - SED - 01 FRUPO - SED - 02 FRUPO - SED - 03 FRUPO - SED - 04 FRUPO - SED - 05

L1993056-11 L1993056-12 L1993056-13 L1993056-14 L1993056-15

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

65.1 63.4 57.1 63.4 65.9

<1000 <1000 <1000 <1000 <1000

0.198 0.217 0.180 0.205 0.236

<2.0 <2.0 <2.0 <2.0 <2.0

5.9 9.6 8.9 8.9 12.8

<0.50 <0.50 <0.50 <0.50 <0.50

1.08 1.07 1.05 1.07 1.10

28.7 33.0 27.6 31.3 33.9

110 114 99.3 106 109

<1.0 <1.0 <1.0 <1.0 <1.0

<0.020 <0.026 <0.031 <0.017 <0.020

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

0.012 0.016 0.019 0.012 0.015

<0.010 <0.010 0.010 <0.010 <0.010

0.026 0.035 0.041 0.027 0.034

0.024 0.033 0.039 0.024 0.031

<0.010 0.014 0.014 <0.010 0.012

<0.010 <0.010 <0.010 <0.010 <0.010

0.059 0.078 0.094 0.060 0.076

0.0054 0.0067 0.0084 0.0050 0.0065

0.010 0.016 0.019 0.012 0.014

0.036 0.050 0.061 0.035 0.040

<0.010 <0.010 <0.010 <0.010 <0.010

0.213 0.261 0.322 0.202 0.231

0.402 0.501 0.613 0.375 0.418

0.120 0.151 0.175 0.110 0.118

<0.010 <0.010 <0.010 <0.010 <0.010

0.219 0.278 0.336 0.213 0.266

0.019 0.027 0.030 0.019 0.026

<0.010 <0.010 <0.010 <0.010 <0.010

77.6 73.3 77.9 70.2 76.4

89.2 87.6 92.1 83.8 89.5

74.2 69.4 73.8 66.4 73.5

81.8 78.8 83.4 75.8 82.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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15

SOIL

SEDIMENT
15-SEP-17

FRUPO - SED - 
05X

L1993056-16

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

60.8

<1000

0.217

<2.0

8.1

<0.50

0.999

31.2

101

<1.0

<0.020

<0.0050

<0.010

<0.0040

0.013

<0.010

0.030

0.028

0.011

<0.010

0.067

0.0056

0.013

0.036

<0.010

0.209

0.371

0.106

<0.010

0.239

0.021

<0.010

74.8

89.8

72.3

83.6

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ
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Sample ID 
Description
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Sampled Date

Grouping Analyte
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17

FOBCP - SED - 01 FOBCP - SED - 02 FOBCP - SED - 03 FOBCP - SED - 04 FOBCP - SED - 05

L1993056-1 L1993056-2 L1993056-3 L1993056-4 L1993056-5

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

0.059 0.031 0.033 0.034 0.025

0.92 0.51 0.54 0.56 0.40

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17 14-SEP-17

FO22 - SED - 01 FO22 - SED - 02 FO22 - SED - 03 FO22 - SED - 04 FO22 - SED - 05

L1993056-6 L1993056-7 L1993056-8 L1993056-9 L1993056-10

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.020 <0.020 <0.020 <0.020 <0.020

0.31 0.21 0.18 0.31 0.21

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
15-SEP-17 15-SEP-17 15-SEP-17 15-SEP-17 15-SEP-17

FRUPO - SED - 01 FRUPO - SED - 02 FRUPO - SED - 03 FRUPO - SED - 04 FRUPO - SED - 05

L1993056-11 L1993056-12 L1993056-13 L1993056-14 L1993056-15

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.020 <0.020 0.026 <0.020 <0.020

0.29 0.38 0.46 0.30 0.37

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SEDIMENT
15-SEP-17

FRUPO - SED - 
05X

L1993056-16

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.020

0.33

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L1993056-1

L1993056-10

L1993056-11

L1993056-12

L1993056-13

L1993056-14

L1993056-15

L1993056-16

L1993056-2

L1993056-3

L1993056-4

L1993056-5

L1993056-6

L1993056-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

FOBCP - SED - 01

FO22 - SED - 05

FRUPO - SED - 01

FRUPO - SED - 02

FRUPO - SED - 03

FRUPO - SED - 04

FRUPO - SED - 05

FRUPO - SED - 05X

FOBCP - SED - 02

FOBCP - SED - 03

FOBCP - SED - 04

FOBCP - SED - 05

FO22 - SED - 01

FO22 - SED - 04

Client Sample  ID       Description      

DLCI

DLQ

MES

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

29-SEP-17 16:22 (MT)

L1993056 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1993056-1, -10, -11, -12, -13, -14, -15, -16, -2, -3, -4, -5,
-6, -7, -8, -9

Phosphorus (P) MES

QC Samples with Qualifiers & Comments:

Duplicate

QC Type Description

15
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MOISTURE-CL

PAH-TMB-D/A-MS-CL

PSA-PIPET-DETAIL-SK

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

Particle size - Sieve and Pipette

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

Soil

Soil

Soil

CWS for PHC in Soil - Tier 1

EPA 3570/8270

SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

MINNOW ENVIRONMENTAL INC.
2 Lamb Street 
Georgetown  ON  L7G 3M9
Shari Weech/Tyrell Worrall

Report Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R3836087

R3836305

R3837366

R3838457

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

IRM

MB

CRM

CRM

LCS

LCS

MB

MB

CRM

WG2620966-1

WG2620966-2

WG2620966-3

WG2621048-1

WG2621048-2

WG2621048-3

WG2623528-4

WG2623528-9

WG2623528-3

WG2623528-8

WG2623528-1

WG2623528-6

WG2623528-4

L1993056-7

L1993056-10

08-109_SOIL

TILL-1

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

0.883

104.2

<0.050

5.68

99.6

<0.05

93.8

93.0

105.0

94.9

<0.0050

<0.0050

122.7

114.8

108.8

106.7

108.5

101.6

22-SEP-17

22-SEP-17

22-SEP-17

21-SEP-17

21-SEP-17

21-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

5.5

0.7

20

20

80-120

80-120

70-130

70-130

80-120

80-120

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

%

%

%

%

0.05

0.05

0.005

0.005

0.933

5.72

11



Quality Control Report
Page 2 ofReport Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3838457Batch
CRM

CRM

WG2623528-4

WG2623528-9

TILL-1

TILL-1

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

7.6

112.5

122.3

110.2

117.8

117.4

113.2

107.1

123.8

122.8

117.2

113.3

116.4

121.5

125.2

0.38

0.27

127.4

127.4

0.139

1.3

129.4

0.16

109.5

121.1

118.7

1.0

104.0

102.5

98.8

98.6

116.5

96.0

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3838457Batch
CRM

LCS

WG2623528-9

WG2623528-3

TILL-1
Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

4.7

114.5

109.1

97.7

109.6

106.8

106.0

101.5

114.9

110.5

105.1

119.8

102.9

107.9

113.9

0.33

0.23

111.6

112.1

0.126

1.1

114.0

0.15

100.0

108.7

101.4

0.7

116.6

102.5

98.8

97.1

100.7

95.0

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%
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Quality Control Report
Page 4 ofReport Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3838457Batch
LCS

LCS

WG2623528-3

WG2623528-8

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

107.2

95.1

102.7

90.9

100.3

98.1

110.9

96.0

101.2

101.6

99.7

101.4

97.8

101.6

95.9

100.0

101.2

105.0

101.3

91.0

97.8

91.7

99.3

90.4

101.8

97.4

99.0

105.6

112.6

104.3

106.0

102.0

101.6

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 5 ofReport Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3838457Batch
LCS

MB

WG2623528-8

WG2623528-1

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

108.9

105.5

104.4

100.3

108.5

105.4

119.2

103.8

104.6

108.3

108.8

110.7

103.8

108.4

107.2

103.3

106.0

106.0

101.6

96.9

107.1

100.6

106.4

99.3

107.8

99.4

107.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2
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Quality Control Report
Page 6 ofReport Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R3838457Batch
MB

MB

WG2623528-1

WG2623528-6

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1
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Quality Control Report
Page 7 ofReport Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R3838457

R3835832

Batch

Batch

MB

DUP

LCS

WG2623528-6

WG2621340-3

WG2621340-2

L1993056-1

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

50.8

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

26-SEP-17

22-SEP-171.8 20

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

49.9
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Quality Control Report
Page 8 ofReport Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R3835832

R3839079

Batch

Batch

LCS

MB

DUP

MB

WG2621340-2

WG2621340-1

WG2626356-3

WG2626356-1

L1993056-1

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

103.6

<0.25

<0.066

0.0080

<0.010

<0.0090

0.039

0.024

0.081

0.032

<0.010

0.080

0.176

0.0184

0.033

0.141

<0.010

0.640

1.24

0.333

<0.010

0.655

0.061

<0.010

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

22-SEP-17

22-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

N/A

6.1

N/A

N/A

3.8

3.3

3.4

4.6

N/A

6.8

4.1

2.2

1.5

6.6

N/A

17

8.1

7.2

N/A

5.3

3.7

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.25

0.005

0.005

0.01

0.004

0.01

0.01

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.066

0.0085

<0.010

<0.0090

0.040

0.025

0.083

0.034

<0.010

0.086

0.183

0.0180

0.034

0.151

0.011

0.757

1.35

0.358

<0.010

0.691

0.063

<0.010
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Quality Control Report
Page 9 ofReport Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R3839079Batch
MB

MS

WG2626356-1

WG2626356-4 L1993056-2

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

80.4

79.7

74.4

88.6

72.0

74.5

101.3

82.9

93.6

93.6

93.7

85.8

90.5

94.8

92.0

91.7

86.7

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

24-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

11



Quality Control Report
Page 10 ofReport Date: 29-SEP-17Workorder: L1993056

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R3839079

R3837770

Batch

Batch

MS

DUP

IRM

WG2626356-4

WG2620961-1

WG2620961-2

L1993056-2

L1993056-7

2017-PSA

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

78.6

79.0

69.0

74.7

71.5

100.8

86.6

87.9

82.3

6.6

<1.0

1.3

7.4

23.2

18.2

20.4

19.7

2.6

2.9

3.8

9.9

14.1

12.9

14.4

22.5

19.6

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

25-SEP-17

0.0

N/A

0.1

2.1

1.8

1.5

1.5

1.1

0.2

25

5

5

5

5

5

5

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

J

J

J

J

J

J

J

6.6

<1.0

1.4

9.6

25.0

16.8

18.9

18.6

2.4
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Quality Control Report
Page 11 ofReport Date: 29-SEP-17Workorder: L1993056

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

11







[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162089 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

34

SOIL

SE SE SE SE SE
07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18

RG_ALUSM1_SE_
20180907-1200

RG_ALUSM2_SE_
20180907-1330

RG_ALUSM3_SE_
20180907-1430

RG_ELELKO1_SE
_20180907-0900

RG_ELELKO2_SE
_20180907-0945

L2162089-1 L2162089-2 L2162089-3 L2162089-4 L2162089-5

12:00 13:30 14:30 09:00 09:45

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

89.5 87.1 74.5 43.4 48.9

7.53 7.42 7.36 8.03 8.03

19.3 <1.0 <1.0 <1.0 <1.0

4.7 3.0 <1.0 <1.0 <1.0

1.8 2.3 2.6 <1.0 <1.0

2.1 1.1 9.1 24.0 3.4

3.8 1.5 16.5 46.0 25.9

7.2 9.1 20.4 13.5 25.8

25.4 35.3 23.0 7.0 18.6

30.2 40.4 23.1 6.5 20.9

5.6 6.8 4.2 1.9 5.1

Silt loam Silt loam Sandy loam Sand Sandy loam

7.18 7.40 6.01 2.36 5.12

8110 7140 8030 6300 8330

0.40 0.43 0.42 0.52 0.56

5.04 5.57 6.14 5.13 5.34

151 151 167 122 154

0.55 0.54 0.53 0.42 0.54

<0.20 <0.20 <0.20 <0.20 <0.20

10.8 6.5 6.3 7.2 10.7

0.626 0.585 0.665 0.585 0.911

75800 47100 32200 69200 79000

71.1 23.1 14.6 14.9 18.9

4.75 5.55 5.78 3.63 4.66

11.3 11.0 13.8 7.67 10.9

24300 16000 18800 11900 13700

8.46 9.49 10.0 6.02 7.70

10.8 10.0 10.6 7.3 9.8

19600 12800 9950 11500 14700

407 253 232 256 278

0.0248 0.0199 0.0310 0.0180 0.0284

2.66 1.50 1.30 1.06 1.20

34.9 20.1 18.6 15.0 19.5

1140 1140 1130 1420 1360

1760 1390 1430 1440 1950

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID
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Sampled Time
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34

SOIL

SE SE SE SE SE
07-SEP-18 07-SEP-18 07-SEP-18 08-SEP-18 08-SEP-18

RG_ELELKO3_SE
_20180907-1030

RG_ELELKO4_SE
_20180907-1240

RG_ELELKO5_SE
_20180907-1515

RG_FO23-
1_SE_20180908-

1130

RG_FO23-
2_SE_20180908-

1138

L2162089-6 L2162089-7 L2162089-8 L2162089-9 L2162089-10

10:30 12:40 15:15 11:30 11:38

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

42.2 54.0 70.8 89.3 73.5

7.14

7.95 7.82 7.77 7.72

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

2.0 1.4 <1.0 <1.0 <1.0

24.8 8.8 1.8 <1.0 1.4

17.3 29.4 2.7 2.5 7.3

20.4 23.5 15.7 6.8 18.2

15.6 15.7 32.8 39.0 31.9

16.1 16.0 39.3 43.8 34.7

3.8 3.8 7.0 7.2 5.2

Sandy loam Sandy loam Silt loam Silt Silt loam

2.94 2.84 4.3 9.45 5.90

6760 6170 5580 5210 6670

0.47 0.47 0.49 0.49 0.41

4.63 4.77 4.53 3.88 4.68

122 114 143 193 208

0.43 0.45 0.47 0.42 0.51

<0.20 <0.20 <0.20 <0.20 <0.20

7.9 7.2 7.0 40.2 14.3

0.661 0.619 0.827 3.53 1.95

66900 66900 74700 96800 93000

15.4 14.2 12.2 11.6 14.4

3.77 3.93 3.87 4.76 5.33

8.70 8.59 9.75 11.0 10.8

11500 11600 11000 10500 12300

6.10 6.41 7.42 6.30 6.94

7.9 7.9 8.6 7.1 8.4

12200 13100 11500 12200 15400

245 237 374 544 667

0.0245 0.0232 0.0304 0.0399 0.0368

0.97 1.01 1.08 1.26 1.28

15.4 15.9 17.3 34.5 29.8

1230 1340 1070 1080 1340

1550 1310 1260 1630 1940

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Description

Client ID
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Sampled Time
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34

SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 06-SEP-18

RG_FO23-
3_SE_20180908-

1140

RG_FO23-
4_SE_20180908-

1150

RG_FO23-
5_SE_20180908-

1321

RG_DUP_SE_2018
0908-1130

RG_LIDSL1_SE_2
0180906-0835

L2162089-11 L2162089-12 L2162089-13 L2162089-14 L2162089-15

11:40 11:50 13:21 11:30 08:35

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

83.4 95.5 91.7 84.7 88.9

7.50 7.38 7.34 7.39 7.67

3.5 3.3 1.5 <1.0 2.7

<1.0 1.6 <1.0 <1.0 14.0

1.4 1.5 <1.0 <1.0 16.5

2.9 2.3 <1.0 <1.0 15.4

4.4 5.2 <1.0 1.6 10.6

8.4 7.5 2.7 3.8 7.4

34.5 35.2 41.0 37.9 14.3

38.0 38.2 45.5 46.1 16.0

6.6 5.2 7.6 10.1 3.2

Silt loam Silt loam Silt Silt Sandy loam

8.13 6.58 9.68 9.39 4.5

6300 7010 7920 6230 7860

0.37 0.44 0.47 0.41 0.60

4.33 4.15 4.69 4.32 5.35

199 232 244 213 207

0.47 0.49 0.49 0.45 0.52

<0.20 <0.20 <0.20 <0.20 <0.20

15.0 31.9 20.9 21.4 15.2

2.93 2.99 5.70 3.27 7.96

93000 130000 93800 92000 107000

14.4 14.9 17.1 14.1 16.8

4.91 4.71 5.76 5.00 11.5

10.5 10.4 13.2 11.5 17.5

11900 11500 13100 11700 12700

6.62 6.24 6.87 6.28 8.10

8.0 8.4 8.5 7.2 9.8

14800 14800 14800 13600 20200

625 559 721 593 562

0.0357 0.0292 0.0445 0.0356 0.0408

1.23 1.19 1.34 1.25 1.74

27.3 31.0 41.8 33.2 82.5

1300 1200 1420 1260 1360

1860 2330 2370 1930 2170

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
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SOIL

SE SE SE SE SE
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18 08-SEP-18

RG_LIDSL2_SE_2
0180906-0845

RG_LIDSL3_SE_2
0180906-1020

RG_LIDSL4_SE_2
0180906-1415

RG_LIDSL5_SE_2
0180906-1430

RG_AGCK1_SE_2
0180908-0800

L2162089-16 L2162089-17 L2162089-18 L2162089-19 L2162089-20

08:45 10:20 14:15 14:30 08:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

85.6 90.5 94.2 89.8 91.8

7.09

7.49 7.00 6.90 7.26

3.6 <1.0 <1.0 2.9 2.3

5.1 1.8 2.8 8.9 2.4

12.0 3.5 8.1 16.8 7.0

13.1 5.5 18.7 19.9 26.9

9.9 6.2 16.7 12.7 26.8

8.7 7.0 10.5 7.9 11.9

20.8 32.2 19.8 14.2 10.1

22.5 35.1 19.6 14.3 10.1

4.3 8.3 3.0 2.4 2.6

Sandy loam Silt loam Sandy loam Sandy loam Loamy sand

6.25 10.9 8.26 5.1 4.0

6540 4930 5940 6900 5280

0.62 0.55 0.88 0.54 0.47

5.61 4.64 4.38 4.64 7.06

198 136 172 176 63.0

0.46 0.37 0.40 0.39 0.56

<0.20 <0.20 <0.20 <0.20 <0.20

12.1 12.9 18.1 12.7 10.4

5.57 5.58 1.82 1.42 0.564

84500 94400 79400 83500 191000

14.2 11.0 13.6 14.4 23.3

11.9 7.97 4.02 4.26 2.55

19.7 14.4 10.6 10.2 5.42

13100 10300 9620 10900 6890

8.06 6.65 5.63 6.14 4.41

7.8 6.2 6.7 7.2 5.8

18800 14400 12600 16000 21700

550 290 253 272 131

0.0477 0.0357 0.0276 0.0227 0.0248

1.72 1.37 1.35 1.30 0.98

90.8 67.6 43.7 33.4 17.8

1260 1160 1250 1150 963

1700 1420 1910 2060 1670

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_AGCK2_SE_2
0180908-0930

RG_AGCK3_SE_2
0180908-1100

RG_EL1-
1_SE_20180908-

0845

RG_EL1-
2_SE_20180908-

1020

RG_EL1-
3_SE_20180908-

1130

L2162089-21 L2162089-22 L2162089-23 L2162089-24 L2162089-25

09:30 11:00 08:45 10:20 11:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

96.0 94.6 39.0 73.8 48.5

7.14 7.04

7.93 7.51 7.78

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 1.6 1.3 <1.0

1.3 25.0 4.1 2.9

2.1 33.1 10.4 6.3

1.8 10.6 7.1 23.8

41.5 12.2 29.6 30.1

45.3 14.1 39.0 31.4

7.7 3.1 8.0 4.8

Silt Sandy loam / 
Loamy sand

Silt loam Silt loam

10.2 2.38 4.6 3.90

1890 4850 6740 8100 9450

0.17 0.57 0.59 0.46 0.50

3.74 6.72 5.41 5.72 6.15

244 66.2 142 165 164

0.29 0.62 0.51 0.55 0.63

<0.20 <0.20 <0.20 <0.20 <0.20

<5.0 11.8 9.2 12.8 14.3

0.402 0.766 0.965 0.958 1.05

211000 164000 73400 92500 68700

59.7 13.8 14.8 21.0 21.6

2.26 2.29 3.94 4.62 4.85

3.70 6.00 9.06 10.3 12.4

3740 6310 11900 12300 13500

1.77 4.45 6.96 6.83 7.76

<2.0 5.4 7.7 9.2 10.0

13200 15300 12300 16800 16300

400 138 297 466 320

0.0091 0.0254 0.0250 0.0280 0.0330

1.51 0.87 1.40 1.45 1.43

28.2 19.7 16.4 23.2 22.5

796 1220 1270 1270 1310

750 1590 1610 2130 2460

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_EL1-
4_SE_20180908-

1300

RG_EL1-
5_SE_20180908-

1345

RG_FODGH1_SE_
20180908-1000

RG_FODGH2_SE_
20180908-1200

RG_FODGH3_SE_
20180908-1315

L2162089-26 L2162089-27 L2162089-28 L2162089-29 L2162089-30

13:00 13:45 10:00 12:00 13:15

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

83.1 61.8 86.3 86.6 83.3

7.29 7.49 7.48 7.66 7.71

<1.0 <1.0 19.8 2.0 15.1

<1.0 <1.0 15.1 4.8 3.6

2.3 2.3 7.8 2.0 1.5

2.9 8.0 2.0 1.8 2.3

2.8 15.9 3.1 5.8 6.2

1.4 6.8 2.6 9.1 8.3

35.3 26.8 20.9 32.7 28.6

45.1 33.6 24.4 36.5 30.8

9.9 6.3 4.2 5.3 3.6

Silt Silt loam Silt loam Silt loam Silt loam

6.12 4.76 4.53 7.72 6.78

9040 7810 7140 7430 7080

0.40 0.44 0.38 0.56 0.50

5.44 5.78 3.92 4.73 4.57

172 152 196 227 238

0.55 0.52 0.44 0.55 0.47

<0.20 <0.20 <0.20 <0.20 <0.20

12.9 10.4 14.3 13.9 15.2

1.28 0.929 1.10 1.42 1.24

72600 73800 64400 61500 68600

22.4 18.6 14.6 16.0 14.6

4.79 4.20 4.20 5.29 4.73

12.4 10.7 9.38 12.1 10.5

12900 12600 10600 13100 12700

6.98 6.53 6.03 7.83 6.41

8.9 8.4 6.8 8.4 7.1

15700 15600 12600 13900 13900

313 302 430 598 505

0.0476 0.0263 0.0334 0.0406 0.0344

1.47 1.27 0.94 1.31 1.22

27.3 19.9 24.7 31.4 27.8

1240 1270 1280 1440 1400

2360 1980 1840 1720 1740
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_FODGH4_SE_
20180908-1500

RG_FODGH5_SE_
20180908-1630

RG_ELUEL1_SE_2
0180905-1515

RG_ELUEL2_SE_2
0180905-1630

RG_ELUEL3_SE_2
0180905-1735

L2162089-31 L2162089-32 L2162089-33 L2162089-34 L2162089-35

15:00 16:30 15:15 16:30 17:35

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

88.3 88.2 45.3 51.7 24.7

7.61 7.60 7.71 7.60 8.10

11.1 <1.0 <1.0 1.7 2.1

4.5 <1.0 <1.0 <1.0 1.0

9.4 <1.0 6.0 3.4 1.7

10.2 4.9 23.0 14.4 7.9

7.5 7.7 15.6 16.5 32.7

6.6 8.9 13.3 16.1 29.7

23.0 34.9 19.3 22.8 13.7

24.8 38.3 19.5 22.4 9.4

2.9 4.7 2.2 2.4 1.9

Silt loam Silt loam Sandy loam Sandy loam Loamy sand

4.60 6.65 2.58 2.98 1.90

6000 7940 7370 6130 5640

0.42 0.50 0.49 0.41 0.38

4.23 4.61 6.02 4.76 4.78

195 213 132 102 103

0.38 0.53 0.53 0.44 0.43

<0.20 <0.20 <0.20 <0.20 <0.20

9.8 16.0 11.1 9.2 8.3

0.908 1.22 0.770 0.597 0.507

54400 67000 81400 63300 66800

30.9 16.3 20.3 16.7 15.2

3.89 4.85 4.19 3.46 3.38

8.66 10.6 9.49 8.59 6.67

10600 12500 12600 10200 9920

4.97 7.14 6.32 5.26 5.31

4.8 8.1 8.7 7.2 7.1

11100 13800 15600 13400 14600

612 466 465 349 328

0.0300 0.0358 0.0246 0.0252 0.0213

1.23 1.21 1.59 1.28 1.21

26.6 27.5 18.5 14.6 13.7

1260 1390 1480 1340 1390

1610 2000 1890 1580 1410
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_ELUEL4_SE_2
0180905-1810

RG_ELUEL5_SE_2
0180905-1840

RG_HACKDS1_SE
_20180909-0900

RG_HACKDS2_SE
_20180909-1030

RG_HACKDS3_SE
_20180909-1145

L2162089-36 L2162089-37 L2162089-38 L2162089-39 L2162089-40

18:10 18:40 09:00 10:30 11:45

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

35.9 28.6 86.3 85.8 86.9

7.66 8.06 7.65 7.69 7.75

3.2 <1.0 1.0 <1.0 <1.0

2.3 <1.0 <1.0 <1.0 <1.0

4.5 1.3 <1.0 1.5 1.1

14.2 36.0 <1.0 1.3 1.3

19.2 26.3 <1.0 1.6 1.4

14.7 10.1 1.8 2.7 1.9

16.9 10.7 29.7 30.9 30.0

19.7 12.0 48.0 45.8 46.6

5.3 3.4 17.0 15.3 16.5

Sandy loam Loamy sand Silt loam Silt loam / Silt Silt loam

3.08 2.18 11.2 11.1 10.7

6100 5910 10100 5140 8840

0.43 0.46 0.67 0.41 0.62

6.11 5.73 6.36 5.16 5.86

116 122 226 142 204

0.42 0.45 0.75 0.49 0.70

<0.20 <0.20 <0.20 <0.20 <0.20

7.8 8.3 12.8 <5.0 11.9

0.685 0.656 1.82 1.32 1.71

73000 83900 57900 92400 58700

18.7 16.8 18.3 30.5 24.8

3.84 3.78 7.99 5.58 6.74

8.74 8.14 18.3 12.8 16.6

11200 11300 17400 14900 15400

5.43 5.50 10.4 7.16 9.98

6.8 7.1 10.0 5.8 8.4

18900 15400 7940 14100 9100

442 401 2170 1530 1760

0.0218 0.0185 0.0653 0.0414 0.0670

1.40 1.61 1.75 1.80 1.93

17.1 16.3 40.2 35.0 38.5

1470 1440 1610 1170 1480

1550 1510 2640 1130 2320
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SOIL

SE SE SE SE SE
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_HACKDS4_SE
_20180909-1315

RG_HACKDS5_SE
_20180909-1430

RG_MIDCO1_SE_
20180909-1400

RG_MIDCO2_SE_
20180909-1240

RG_MIDCO3_SE_
20180909-1130

L2162089-41 L2162089-42 L2162089-43 L2162089-44 L2162089-45

13:15 14:30 14:00 12:40 11:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

90.3 89.3 87.4 88.2 89.8

7.78 7.53 7.59 7.65 7.62

<1.0 <1.0 <1.0 1.4 1.3

<1.0 <1.0 3.2 2.7 <1.0

1.3 1.2 1.7 2.4 1.2

2.0 1.9 2.0 4.1 3.4

2.1 2.5 2.8 5.0 5.8

2.9 2.8 3.8 5.7 7.9

31.3 31.5 39.2 34.7 27.4

47.0 45.8 42.5 39.2 38.4

12.7 13.5 4.2 4.9 14.0

Silt Silt Silt Silt loam Silt loam

9.80 11.1 5.4 5.5 7.87

8970 8080 12900 9250 10100

0.59 0.62 0.40 0.35 0.46

7.91 5.81 7.63 4.93 6.71

216 195 128 157 191

0.63 0.61 0.84 0.58 0.69

<0.20 <0.20 <0.20 <0.20 <0.20

10.8 10.3 15.6 17.4 18.5

1.63 1.85 1.24 1.53 1.78

51100 60500 91900 159000 94900

16.9 15.2 21.0 13.3 17.5

6.53 6.94 131 235 224

16.8 16.0 16.6 9.61 13.4

20800 14500 22400 12000 14100

8.94 8.80 10.5 6.68 8.55

7.4 7.2 17.5 10.2 11.2

7900 7630 8660 6670 7230

1420 1670 1200 1510 1570

0.0590 0.0613 0.0228 0.0215 0.0328

1.56 1.64 2.17 1.57 1.87

33.9 36.6 151 194 235

1630 1450 1020 962 1140

2430 2160 3040 2720 2760

Physical Tests

Particle Size
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SOIL

SE SE
09-SEP-18 09-SEP-18

RG_MIDCO4_SE_
20180909-1545

RG_MIDCO5_SE_
20180909-1615

L2162089-46 L2162089-47

15:45 16:15

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

90.1 87.7

7.43 7.69

<1.0 19.2

<1.0 2.8

<1.0 3.5

2.4 4.9

3.6 5.6

5.0 7.1

35.3 23.1

43.1 28.0

9.4 6.1

Silt loam / Silt Silt loam

6.1 4.7

9200 14400

0.39 0.44

4.44 8.19

172 121

0.53 0.91

<0.20 <0.20

19.4 16.2

1.71 1.25

193000 51500

14.0 19.6

297 92.2

9.02 17.6

10700 23100

5.73 11.3

9.2 16.6

7070 7230

1910 817

0.0162 0.0166

1.61 2.28

230 128

916 1200

2930 3530
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SOIL

SE SE SE SE SE
07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18

RG_ALUSM1_SE_
20180907-1200

RG_ALUSM2_SE_
20180907-1330

RG_ALUSM3_SE_
20180907-1430

RG_ELELKO1_SE
_20180907-0900

RG_ELELKO2_SE
_20180907-0945

L2162089-1 L2162089-2 L2162089-3 L2162089-4 L2162089-5

12:00 13:30 14:30 09:00 09:45

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

1.15 0.89 1.04 0.82 2.48

0.11 <0.10 0.11 <0.10 0.14

100 77 84 90 103

82.7 56.4 49.7 92.1 102

<1000 <1000 <1000 <1000 <1000

0.195 0.216 0.187 0.143 0.215

<2.0 <2.0 <2.0 <2.0 <2.0

15.4 8.5 9.9 30.6 35.5

<0.50 <0.50 <0.50 <0.50 <0.50

0.714 0.724 0.644 0.919 1.05

21.4 20.2 21.0 28.9 35.5

73.5 86.7 94.9 67.9 85.6

<1.0 <1.0 <1.0 <1.0 <1.0

<0.023 <0.017 <0.0090 <0.010 <0.0070

<0.023 <0.017 <0.0090 0.0115 0.0052

<0.045 <0.034 <0.018 <0.010 <0.010

<0.018 <0.014 <0.0072 0.0398 0.0067

<0.045 <0.034 <0.018 0.231 0.041

<0.045 <0.034 <0.018 0.169 0.038

<0.045 <0.034 <0.018 0.289 0.074

<0.045 <0.034 <0.018 0.145 0.043

<0.045 <0.034 <0.018 0.090 0.028

<0.045 <0.034 <0.018 0.094 0.020

<0.045 0.046 0.032 0.239 0.062

<0.023 <0.017 <0.0090 0.0378 0.0101

<0.045 <0.034 <0.018 0.311 0.051

<0.045 <0.034 <0.018 0.012 <0.010

<0.045 <0.034 <0.018 0.091 0.024

0.051 0.050 0.020 0.150 0.074

0.087 0.083 0.040 0.226 0.111

<0.045 0.037 <0.018 0.091 0.047

<0.045 <0.034 <0.018 0.055 0.017

0.077 0.094 0.047 0.142 0.085

<0.045 <0.034 <0.018 0.221 0.040

<0.045 <0.034 <0.018 <0.010 <0.010

74.5 79.6 79.8 75.5 73.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
07-SEP-18 07-SEP-18 07-SEP-18 08-SEP-18 08-SEP-18

RG_ELELKO3_SE
_20180907-1030

RG_ELELKO4_SE
_20180907-1240

RG_ELELKO5_SE
_20180907-1515

RG_FO23-
1_SE_20180908-

1130

RG_FO23-
2_SE_20180908-

1138

L2162089-6 L2162089-7 L2162089-8 L2162089-9 L2162089-10

10:30 12:40 15:15 11:30 11:38

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

2.00 1.61 1.81 8.97 4.54

0.12 0.11 0.19 0.13 0.13

88 89 83 116 106

86.4 87.3 91.2 82.4 85.2

<1000 <1000 <1000 2000 1400

0.171 0.155 0.181 0.206 0.201

<2.0 <2.0 <2.0 <2.0 <2.0

28.7 26.4 16.8 25.4 20.1

<0.50 <0.50 <0.50 <0.50 <0.50

0.882 0.908 0.786 1.23 1.04

29.5 26.5 21.6 19.5 24.6

69.7 67.8 67.1 172 127

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0060 <0.0050 <0.011 <0.032 0.023

<0.0050 <0.0050 <0.010 <0.020 <0.010

<0.010 <0.010 <0.024 <0.073 <0.052

0.0041 <0.0040 <0.010 <0.016 <0.0080

0.020 0.012 0.046 <0.040 0.023

0.014 <0.010 0.035 <0.040 <0.020

0.032 0.011 0.076 0.056 0.046

0.021 0.016 0.045 0.060 0.049

0.011 <0.010 0.021 <0.040 <0.020

<0.010 <0.010 <0.020 <0.040 <0.020

0.038 0.031 0.092 0.135 0.117

<0.0050 <0.0050 0.011 <0.020 <0.010

0.031 0.018 0.046 <0.040 0.028

<0.010 <0.010 <0.020 0.080 0.057

<0.010 <0.010 <0.020 <0.040 <0.020

0.067 0.058 0.086 0.500 0.370

0.101 0.084 0.124 0.728 0.536

0.043 0.039 0.059 0.203 0.149

<0.010 0.017 <0.020 <0.040 <0.020

0.079 0.067 0.123 0.439 0.364

0.023 0.014 0.046 <0.050 0.041

<0.010 <0.010 <0.020 <0.040 <0.020

72.5 80.9 85.8 79.1 78.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLCI DLCI DLHM

DLHM DLHM DLHM

DLCI DLCI DLCI

DLCI DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLQ DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 06-SEP-18

RG_FO23-
3_SE_20180908-

1140

RG_FO23-
4_SE_20180908-

1150

RG_FO23-
5_SE_20180908-

1321

RG_DUP_SE_2018
0908-1130

RG_LIDSL1_SE_2
0180906-0835

L2162089-11 L2162089-12 L2162089-13 L2162089-14 L2162089-15

11:40 11:50 13:21 11:30 08:35

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

4.75 9.29 8.34 8.37 4.75

0.12 0.12 0.14 0.12 0.14

109 146 131 108 149

83.4 100 86.4 80.7 106

1700 2300 2200 1900 1300

0.174 0.198 0.209 0.195 0.306

<2.0 <2.0 <2.0 <2.0 <2.0

17.8 28.7 20.5 25.3 21.9

<0.50 <0.50 <0.50 <0.50 <0.50

1.08 1.09 1.21 1.14 1.12

22.6 24.9 28.2 22.6 26.7

142 168 225 174 389

<1.0 <1.0 <1.0 <1.0 <1.0

0.023 <0.050 0.039 0.033 0.061

<0.015 <0.050 <0.030 <0.010 <0.020

<0.054 <0.11 <0.090 <0.080 <0.16

<0.012 <0.040 <0.024 <0.0090 <0.016

<0.030 <0.10 <0.060 0.033 0.057

<0.030 <0.10 <0.060 0.021 <0.040

0.039 <0.10 0.062 0.055 0.113

0.040 <0.10 0.064 0.058 0.126

<0.030 <0.10 <0.060 0.021 0.043

<0.030 <0.10 <0.060 <0.020 <0.040

0.099 0.16 0.158 0.140 0.295

<0.015 <0.050 <0.030 0.012 0.025

0.037 <0.10 <0.060 0.035 0.051

0.075 <0.10 0.131 0.084 0.156

<0.030 <0.10 <0.060 <0.020 <0.040

0.384 0.68 0.668 0.545 1.07

0.560 0.98 0.967 0.790 1.60

0.159 0.26 0.268 0.213 0.410

<0.030 <0.10 <0.060 <0.020 <0.040

0.329 0.50 0.547 0.473 0.871

0.045 <0.10 <0.060 0.047 0.099

<0.030 <0.10 <0.060 <0.020 <0.040

79.9 88.7 83.9 85.0 76.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM DLHM DLCI DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18 08-SEP-18

RG_LIDSL2_SE_2
0180906-0845

RG_LIDSL3_SE_2
0180906-1020

RG_LIDSL4_SE_2
0180906-1415

RG_LIDSL5_SE_2
0180906-1430

RG_AGCK1_SE_2
0180908-0800

L2162089-16 L2162089-17 L2162089-18 L2162089-19 L2162089-20

08:45 10:20 14:15 14:30 08:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

6.42 6.40 6.90 3.76 0.82

0.15 0.12 <0.10 <0.10 0.14

133 171 165 136 140

86.9 94.2 80.9 87.5 180

1200 1700 1300 <1000 <1000

0.283 0.204 0.199 0.185 0.749

<2.0 <2.0 <2.0 <2.0 <2.0

18.8 23.3 17.2 13.0 23.9

<0.50 <0.50 <0.50 <0.50 <0.50

1.16 1.36 1.54 1.20 0.820

23.4 17.6 20.2 21.9 24.7

333 343 123 117 86.4

<1.0 <1.0 <1.0 <1.0 <1.0

0.053 0.033 <0.040 <0.025 <0.025

<0.015 <0.025 <0.040 <0.025 <0.025

<0.14 <0.090 <0.080 <0.050 <0.050

<0.012 <0.020 <0.032 <0.020 <0.020

0.044 <0.050 <0.080 <0.050 <0.050

0.030 <0.050 <0.080 <0.050 <0.050

0.089 0.061 <0.080 <0.050 <0.050

0.101 0.067 <0.080 <0.050 0.052

0.034 <0.050 <0.080 <0.050 <0.050

<0.030 <0.050 <0.080 <0.050 <0.050

0.231 0.141 <0.080 0.078 0.123

0.021 <0.025 <0.040 <0.025 <0.025

0.040 <0.050 <0.080 <0.050 <0.050

0.130 0.082 <0.080 <0.050 <0.050

<0.030 <0.050 <0.080 <0.050 <0.050

0.847 0.572 0.288 0.290 0.183

1.29 0.845 0.425 0.431 0.238

0.321 0.209 0.108 0.114 0.102

<0.030 <0.050 <0.080 <0.050 <0.050

0.706 0.446 0.233 0.243 0.227

0.073 <0.050 <0.080 <0.050 <0.050

<0.030 <0.050 <0.080 <0.050 <0.050

81.9 79.1 82.7 78.3 90.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLCI DLCI DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_AGCK2_SE_2
0180908-0930

RG_AGCK3_SE_2
0180908-1100

RG_EL1-
1_SE_20180908-

0845

RG_EL1-
2_SE_20180908-

1020

RG_EL1-
3_SE_20180908-

1130

L2162089-21 L2162089-22 L2162089-23 L2162089-24 L2162089-25

09:30 11:00 08:45 10:20 11:30

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.74 2.20 1.22 2.65 2.27

<0.10 0.14 0.13 0.14 0.17

126 160 93 115 109

307 164 93.8 109 90.0

<1000 1400 <1000 <1000 1300

0.291 0.877 0.206 0.242 0.290

<2.0 <2.0 <2.0 <2.0 <2.0

12.9 32.9 29.5 23.9 27.2

<0.50 <0.50 <0.50 <0.50 <0.50

0.683 0.943 1.02 1.05 1.12

10.4 21.9 30.7 33.4 39.4

49.1 148 75.7 92.0 97.2

<1.0 1.0 1.0 <1.0 <1.0

<0.060 <0.045 <0.0050 0.012 0.0079

<0.060 <0.045 <0.0050 <0.010 <0.0050

<0.12 <0.090 <0.010 <0.026 <0.018

<0.048 <0.036 <0.0040 <0.0080 <0.0060

<0.12 <0.090 <0.010 <0.020 0.028

<0.12 <0.090 <0.010 <0.020 0.017

<0.12 <0.090 0.014 0.025 0.039

<0.12 <0.090 0.011 0.023 0.025

<0.12 <0.090 <0.010 <0.020 0.012

<0.12 <0.090 <0.010 <0.020 <0.010

<0.12 0.091 0.028 0.059 0.059

<0.060 <0.045 <0.0050 <0.010 0.0064

<0.12 <0.090 0.015 0.024 0.054

<0.12 <0.090 <0.010 0.028 0.015

<0.12 <0.090 <0.010 <0.020 <0.010

0.28 0.172 0.051 0.128 0.097

0.44 0.217 0.076 0.199 0.139

<0.12 <0.090 0.028 0.059 0.049

<0.12 <0.090 <0.010 <0.020 <0.017

0.21 0.173 0.061 0.164 0.120

<0.12 <0.090 0.014 0.025 0.041

<0.12 <0.090 <0.010 <0.020 <0.010

79.5 85.4 78.2 88.8 80.7

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLCI DLCI

DLHM DLHM DLHM DLCI

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM DLCI

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_EL1-
4_SE_20180908-

1300

RG_EL1-
5_SE_20180908-

1345

RG_FODGH1_SE_
20180908-1000

RG_FODGH2_SE_
20180908-1200

RG_FODGH3_SE_
20180908-1315

L2162089-26 L2162089-27 L2162089-28 L2162089-29 L2162089-30

13:00 13:45 10:00 12:00 13:15

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

6.06 3.51 4.03 6.57 4.94

0.17 0.14 0.13 0.19 0.14

123 112 113 99 118

94.7 93.0 59.9 65.2 64.3

2300 1100 1100 1200 1300

0.260 0.219 0.183 0.220 0.182

<2.0 <2.0 <2.0 <2.0 <2.0

17.0 21.7 18.7 15.9 23.6

<0.50 <0.50 <0.50 <0.50 <0.50

1.15 1.04 0.888 1.18 0.988

35.3 32.5 28.2 30.7 29.9

112 91.2 95.5 117 107

<1.0 <1.0 <1.0 <1.0 <1.0

<0.015 0.0094 <0.017 <0.022 <0.016

<0.015 <0.0050 <0.017 <0.017 <0.014

<0.030 <0.025 <0.033 <0.034 <0.028

<0.012 <0.0070 <0.013 <0.014 <0.011

<0.030 0.030 <0.033 <0.034 <0.028

<0.030 0.024 <0.033 <0.034 <0.028

0.031 0.048 <0.033 <0.034 <0.028

<0.030 0.030 <0.033 <0.034 <0.028

<0.030 0.017 <0.033 <0.034 <0.028

<0.030 0.012 <0.033 <0.034 <0.028

0.071 0.078 0.048 0.088 0.055

<0.015 0.0083 <0.017 <0.017 <0.014

0.040 0.060 <0.033 <0.034 <0.028

0.031 0.020 <0.033 0.045 0.034

<0.030 <0.010 <0.033 <0.034 <0.028

0.181 0.117 0.191 0.259 0.174

0.283 0.181 0.305 0.425 0.285

0.086 0.061 0.107 0.138 0.092

<0.030 0.018 <0.033 <0.034 <0.028

0.194 0.150 0.163 0.273 0.189

0.040 0.051 <0.033 <0.034 <0.028

<0.030 <0.010 <0.033 <0.034 <0.028

84.7 85.0 93.9 74.0 72.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLQ DLQ

DLHM DLHM DLHM DLHM

DLHM DLCI DLHM DLHM DLHM

DLHM DLCI DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_FODGH4_SE_
20180908-1500

RG_FODGH5_SE_
20180908-1630

RG_ELUEL1_SE_2
0180905-1515

RG_ELUEL2_SE_2
0180905-1630

RG_ELUEL3_SE_2
0180905-1735

L2162089-31 L2162089-32 L2162089-33 L2162089-34 L2162089-35

15:00 16:30 15:15 16:30 17:35

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

3.62 5.57 0.88 0.72 0.43

0.14 0.15 0.13 0.12 <0.10

84 109 112 92 94

62.7 65.6 114 85.0 83.7

<1000 1200 <1000 <1000 <1000

0.145 0.223 0.230 0.191 0.170

<2.0 <2.0 <2.0 <2.0 <2.0

19.8 24.0 26.8 22.7 22.5

<0.50 <0.50 <0.50 <0.50 <0.50

0.798 1.08 1.23 1.04 1.05

27.7 32.6 35.1 28.7 27.7

84.5 108 81.6 68.9 64.6

<1.0 <1.0 1.0 <1.0 1.1

<0.019 <0.023 <0.0050 <0.0050 <0.0050

<0.019 <0.019 <0.0050 <0.0050 <0.0050

<0.038 <0.038 <0.010 <0.010 <0.010

<0.015 <0.015 <0.0040 <0.0040 <0.0040

<0.038 <0.038 <0.010 <0.010 <0.010

<0.038 <0.038 <0.010 <0.010 <0.010

<0.038 <0.038 <0.010 <0.010 <0.010

<0.038 <0.038 <0.010 <0.010 <0.010

<0.038 <0.038 <0.010 <0.010 <0.010

<0.038 <0.038 <0.010 <0.010 <0.010

0.067 0.088 <0.010 0.011 <0.010

<0.019 <0.019 <0.0050 <0.0050 <0.0050

<0.038 <0.038 <0.010 <0.010 <0.010

<0.038 0.051 <0.010 <0.010 <0.010

<0.038 <0.038 <0.010 <0.010 <0.010

0.185 0.242 0.018 0.028 0.014

0.302 0.391 0.026 0.041 0.016

0.098 0.125 <0.010 0.016 <0.010

<0.038 <0.038 <0.010 <0.010 <0.010

0.207 0.283 0.028 0.033 0.023

<0.038 <0.038 <0.010 <0.010 <0.010

<0.038 <0.038 <0.010 <0.010 <0.010

74.4 70.2 63.8 78.3 63.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_ELUEL4_SE_2
0180905-1810

RG_ELUEL5_SE_2
0180905-1840

RG_HACKDS1_SE
_20180909-0900

RG_HACKDS2_SE
_20180909-1030

RG_HACKDS3_SE
_20180909-1145

L2162089-36 L2162089-37 L2162089-38 L2162089-39 L2162089-40

18:10 18:40 09:00 10:30 11:45

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.70 0.60 23.4 10.6 22.0

0.12 0.11 0.22 0.14 0.22

107 106 111 81 114

93.4 113 61.6 67.1 61.2

<1000 <1000 1200 <1000 1100

0.178 0.195 0.358 0.203 0.349

<2.0 <2.0 <2.0 <2.0 <2.0

25.9 18.8 18.3 4.5 15.0

<0.50 <0.50 <0.50 <0.50 <0.50

1.08 1.13 1.09 0.791 1.03

30.4 30.2 32.8 17.3 28.9

78.0 73.6 149 106 133

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0050 <0.0050 <0.058 <0.047 <0.039

<0.0050 <0.0050 <0.017 <0.016 <0.018

<0.010 <0.010 <0.033 <0.032 <0.035

<0.0040 <0.0040 <0.013 <0.013 <0.014

<0.010 <0.010 0.044 0.038 <0.035

<0.010 <0.010 <0.033 <0.032 <0.035

<0.010 <0.010 0.117 0.099 0.082

<0.010 <0.010 0.113 0.096 0.074

<0.010 <0.010 0.040 0.035 <0.035

<0.010 <0.010 <0.033 <0.032 <0.035

<0.010 <0.010 0.299 0.240 0.207

<0.0050 <0.0050 <0.021 <0.019 <0.018

<0.010 <0.010 0.047 0.038 0.036

<0.010 <0.010 0.175 0.145 0.117

<0.010 <0.010 <0.033 <0.032 <0.035

0.019 0.013 0.334 0.263 0.234

0.026 0.017 0.657 0.512 0.442

<0.010 <0.010 0.169 0.129 0.115

<0.010 <0.010 <0.033 <0.032 <0.035

0.025 0.019 0.970 0.775 0.630

<0.010 <0.010 0.075 0.062 0.050

<0.010 <0.010 <0.033 <0.032 <0.035

76.1 67.4 67.7 61.9 66.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLQ DLQ DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_HACKDS4_SE
_20180909-1315

RG_HACKDS5_SE
_20180909-1430

RG_MIDCO1_SE_
20180909-1400

RG_MIDCO2_SE_
20180909-1240

RG_MIDCO3_SE_
20180909-1130

L2162089-41 L2162089-42 L2162089-43 L2162089-44 L2162089-45

13:15 14:30 14:00 12:40 11:30

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

15.5 17.5 1.79 2.62 4.72

0.19 0.19 <0.10 <0.10 <0.10

94 96 171 233 209

54.0 56.1 138 231 156

<1000 1100 1600 2800 2500

0.312 0.323 0.335 0.278 0.363

<2.0 <2.0 <2.0 <2.0 <2.0

17.2 15.3 16.0 18.4 14.3

<0.50 <0.50 <0.50 <0.50 <0.50

0.871 1.04 0.859 1.10 1.28

31.0 26.5 27.9 21.4 24.7

130 128 168 159 176

<1.0 <1.0 <1.0 <1.0 <1.0

<0.040 <0.052 <0.020 <0.024 <0.039

<0.024 <0.021 <0.020 <0.019 <0.022

<0.048 0.115 <0.039 <0.038 <0.044

<0.019 <0.016 <0.016 <0.015 <0.018

<0.048 <0.041 <0.039 <0.038 0.057

<0.048 <0.041 <0.039 <0.038 <0.044

0.084 0.112 0.047 0.081 0.150

0.081 0.106 0.057 0.101 0.192

<0.048 <0.041 <0.039 0.048 0.084

<0.048 <0.041 <0.039 <0.038 <0.044

0.227 0.272 0.086 0.151 0.270

<0.024 <0.021 <0.020 <0.019 <0.022

<0.048 <0.041 <0.039 <0.038 0.047

0.115 0.146 0.045 0.067 0.114

<0.048 <0.041 <0.039 <0.038 <0.044

0.235 0.290 0.241 0.437 0.694

0.453 0.567 0.389 0.704 1.11

0.123 0.145 0.131 0.239 0.361

<0.048 <0.041 <0.039 <0.038 0.054

0.656 0.800 0.225 0.417 0.728

0.053 0.062 <0.039 0.042 0.079

<0.048 <0.041 <0.039 <0.038 <0.044

69.7 65.6 66.6 64.6 61.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLHM DLQ DLQ

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE
09-SEP-18 09-SEP-18

RG_MIDCO4_SE_
20180909-1545

RG_MIDCO5_SE_
20180909-1615

L2162089-46 L2162089-47

15:45 16:15

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

2.68 1.44

<0.10 <0.10

252 147

260 91.2

3400 1000

0.286 0.355

<2.0 <2.0

17.9 15.9

<0.50 <0.50

1.22 0.759

22.1 31.4

171 152

<1.0 <1.0

<0.024 <0.019

<0.024 <0.019

<0.047 <0.038

<0.019 <0.015

<0.047 <0.038

<0.047 <0.038

0.079 0.068

0.097 0.086

<0.047 0.041

<0.047 <0.038

0.142 0.132

<0.024 <0.019

<0.047 <0.038

0.066 0.051

<0.047 <0.038

0.380 0.297

0.612 0.476

0.193 0.166

<0.047 <0.038

0.391 0.323

<0.047 <0.038

<0.047 <0.038

60.8 61.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE SE
07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18

RG_ALUSM1_SE_
20180907-1200

RG_ALUSM2_SE_
20180907-1330

RG_ALUSM3_SE_
20180907-1430

RG_ELELKO1_SE
_20180907-0900

RG_ELELKO2_SE
_20180907-0945

L2162089-1 L2162089-2 L2162089-3 L2162089-4 L2162089-5

12:00 13:30 14:30 09:00 09:45

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

87.7 96.1 88.1 84.4 89.0

71.6 77.5 77.4 72.4 70.0

77.4 84.6 80.5 76.9 79.3

<0.043 <0.033 <0.020 0.280 0.065

<0.48 0.38 0.20 3.87 0.90

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
07-SEP-18 07-SEP-18 07-SEP-18 08-SEP-18 08-SEP-18

RG_ELELKO3_SE
_20180907-1030

RG_ELELKO4_SE
_20180907-1240

RG_ELELKO5_SE
_20180907-1515

RG_FO23-
1_SE_20180908-

1130

RG_FO23-
2_SE_20180908-

1138

L2162089-6 L2162089-7 L2162089-8 L2162089-9 L2162089-10

10:30 12:40 15:15 11:30 11:38

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

88.6 89.0 97.6 98.5 97.5

69.1 77.8 77.4 71.5 70.2

79.0 80.5 87.6 86.0 84.5

0.023 <0.020 0.061 0.043 0.025

0.36 0.18 0.87 0.71 0.53

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 06-SEP-18

RG_FO23-
3_SE_20180908-

1140

RG_FO23-
4_SE_20180908-

1150

RG_FO23-
5_SE_20180908-

1321

RG_DUP_SE_2018
0908-1130

RG_LIDSL1_SE_2
0180906-0835

L2162089-11 L2162089-12 L2162089-13 L2162089-14 L2162089-15

11:40 11:50 13:21 11:30 08:35

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

96.4 101.8 102.5 102.5 92.0

72.9 81.2 73.7 76.4 68.0

85.9 87.9 89.5 90.4 81.0

0.032 0.097 0.062 0.045 0.069

0.51 1.1 0.90 0.69 1.31

Polycyclic 
Aromatic 
Hydrocarbons



18-SEP-18 17:28 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162089 CONTD....

25PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

34

SOIL

SE SE SE SE SE
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18 08-SEP-18

RG_LIDSL2_SE_2
0180906-0845

RG_LIDSL3_SE_2
0180906-1020

RG_LIDSL4_SE_2
0180906-1415

RG_LIDSL5_SE_2
0180906-1430

RG_AGCK1_SE_2
0180908-0800

L2162089-16 L2162089-17 L2162089-18 L2162089-19 L2162089-20

08:45 10:20 14:15 14:30 08:00

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

95.4 95.1 97.5 92.2 104.2

73.4 71.5 73.3 69.9 81.2

85.9 82.9 85.3 81.1 94.3

0.070 0.053 <0.077 0.049 0.049

1.07 0.81 <0.86 0.56 0.58

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_AGCK2_SE_2
0180908-0930

RG_AGCK3_SE_2
0180908-1100

RG_EL1-
1_SE_20180908-

0845

RG_EL1-
2_SE_20180908-

1020

RG_EL1-
3_SE_20180908-

1130

L2162089-21 L2162089-22 L2162089-23 L2162089-24 L2162089-25

09:30 11:00 08:45 10:20 11:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

96.1 99.7 99.8 111.1 101.2

69.8 77.4 69.2 76.8 71.8

81.5 86.4 85.7 97.0 86.4

<0.12 0.087 <0.020 0.021 0.032

<1.3 0.98 0.17 0.33 0.47

Polycyclic 
Aromatic 
Hydrocarbons
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Sampled Date
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_EL1-
4_SE_20180908-

1300

RG_EL1-
5_SE_20180908-

1345

RG_FODGH1_SE_
20180908-1000

RG_FODGH2_SE_
20180908-1200

RG_FODGH3_SE_
20180908-1315

L2162089-26 L2162089-27 L2162089-28 L2162089-29 L2162089-30

13:00 13:45 10:00 12:00 13:15

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

101.1 103.9 78.5 77.8 75.4

74.0 73.2 94.5 69.6 68.5

89.0 91.9 83.6 80.1 79.6

0.031 0.042 0.032 0.033 0.027

0.45 0.61 0.37 0.40 0.32

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_FODGH4_SE_
20180908-1500

RG_FODGH5_SE_
20180908-1630

RG_ELUEL1_SE_2
0180905-1515

RG_ELUEL2_SE_2
0180905-1630

RG_ELUEL3_SE_2
0180905-1735

L2162089-31 L2162089-32 L2162089-33 L2162089-34 L2162089-35

15:00 16:30 15:15 16:30 17:35

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

84.9 82.7 81.1 87.7 75.3

74.1 63.1 58.2 75.2 60.9

83.4 84.4 79.0 88.5 74.5

0.037 0.037 <0.020 <0.020 <0.020

0.43 0.44 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE SE
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_ELUEL4_SE_2
0180905-1810

RG_ELUEL5_SE_2
0180905-1840

RG_HACKDS1_SE
_20180909-0900

RG_HACKDS2_SE
_20180909-1030

RG_HACKDS3_SE
_20180909-1145

L2162089-36 L2162089-37 L2162089-38 L2162089-39 L2162089-40

18:10 18:40 09:00 10:30 11:45

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

85.8 75.1 77.8 76.8 75.5

73.3 65.5 64.0 58.6 64.0

88.0 77.2 79.0 76.4 78.0

<0.020 <0.020 0.050 0.045 0.042

<0.15 <0.15 1.21 1.04 0.87

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte
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SOIL

SE SE SE SE SE
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_HACKDS4_SE
_20180909-1315

RG_HACKDS5_SE
_20180909-1430

RG_MIDCO1_SE_
20180909-1400

RG_MIDCO2_SE_
20180909-1240

RG_MIDCO3_SE_
20180909-1130

L2162089-41 L2162089-42 L2162089-43 L2162089-44 L2162089-45

13:15 14:30 14:00 12:40 11:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

79.1 73.9 80.3 78.6 76.0

66.8 63.8 60.8 59.3 54.7

78.1 74.9 79.5 79.4 75.2

0.054 0.051 0.041 0.044 0.062

0.99 1.13 0.62 0.86 1.50

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE
09-SEP-18 09-SEP-18

RG_MIDCO4_SE_
20180909-1545

RG_MIDCO5_SE_
20180909-1615

L2162089-46 L2162089-47

15:45 16:15

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

73.2 80.2

50.6 54.8

73.6 78.1

0.052 0.043

0.91 0.77

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2162089-1

L2162089-10

L2162089-11

L2162089-12

L2162089-13

L2162089-14

L2162089-15

L2162089-16

L2162089-17

L2162089-18

L2162089-19

L2162089-2

L2162089-22

L2162089-28

L2162089-29

L2162089-3

L2162089-30

L2162089-31

L2162089-32

L2162089-38

L2162089-39

L2162089-40

L2162089-41

L2162089-42

L2162089-43

L2162089-44

L2162089-45

L2162089-46

L2162089-47

L2162089-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_ALUSM1_SE_20180907-

RG_FO23-2_SE_20180908-1

RG_FO23-3_SE_20180908-1

RG_FO23-4_SE_20180908-1

RG_FO23-5_SE_20180908-1

RG_DUP_SE_20180908-113

RG_LIDSL1_SE_20180906-0

RG_LIDSL2_SE_20180906-0

RG_LIDSL3_SE_20180906-1

RG_LIDSL4_SE_20180906-1

RG_LIDSL5_SE_20180906-1

RG_ALUSM2_SE_20180907-

RG_AGCK3_SE_20180908-1

RG_FODGH1_SE_20180908

RG_FODGH2_SE_20180908

RG_ALUSM3_SE_20180907-

RG_FODGH3_SE_20180908

RG_FODGH4_SE_20180908

RG_FODGH5_SE_20180908

RG_HACKDS1_SE_2018090

RG_HACKDS2_SE_2018090

RG_HACKDS3_SE_2018090

RG_HACKDS4_SE_2018090

RG_HACKDS5_SE_2018090

RG_MIDCO1_SE_20180909-

RG_MIDCO2_SE_20180909-

RG_MIDCO3_SE_20180909-

RG_MIDCO4_SE_20180909-

RG_MIDCO5_SE_20180909-

RG_FO23-1_SE_20180908-1

Client Sample  ID       Description      

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

18-SEP-18 17:28 (MT)

L2162089 CONTD....
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Additional Comments for Sample Listed:

Samplenum Matrix Sample Comments

L2162089-22 Soil Note: PSA Results Unreliable.  Insufficient soil for 
analysis.

Report Remarks

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

QC Samples with Qualifiers & Comments:

QC Type Description
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Reference Information

DLCI

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

18-SEP-18 17:28 (MT)

L2162089 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

Test Method References:            

Version: FINAL   
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SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 18-SEP-18Workorder: L2162089

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

Soil

Soil

R4217723

R4217888

R4217891

R4216510

R4216515

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

WG2874936-2

WG2874936-3

WG2874940-1

WG2874940-2

WG2874940-3

WG2874942-1

WG2874942-2

WG2874942-3

WG2874617-1

WG2874617-2

WG2874617-4

WG2874617-3

WG2874622-1

WG2874622-2

WG2874622-4

WG2874622-3

L2162089-8

L2162089-34

L2162089-25

08-109_SOIL

SULFADIAZINE

L2162089-12

08-109_SOIL

SULFADIAZINE

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

98.2

<0.050

2.41

95.6

<0.050

1.78

98.0

<0.050

5.35

102.0

98.3

<0.05

9.73

97.6

102.5

<0.05

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

0.8

0.4

4.8

0.9

20

20

20

20

80-120

80-120

80-120

80-120

90-110

80-120

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.05

0.05

0.05

0.05

2.43

1.79

5.61

9.65
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Quality Control Report
Page 2 ofReport Date: 18-SEP-18Workorder: L2162089

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

R4217007

R4217020

R4217968

Batch

Batch

Batch

DUP

IRM

LCS

MB

IRM

LCS

MB

CRM

CRM

CRM

CRM

DUP

DUP

LCS

LCS

LCS

MB

MB

WG2874624-1

WG2874624-2

WG2874624-4

WG2874624-3

WG2874631-2

WG2874631-4

WG2874631-3

WG2877253-14

WG2877253-19

WG2877253-4

WG2877253-9

WG2877253-10

WG2877253-5

WG2877253-13

WG2877253-18

WG2877253-8

WG2877253-1

WG2877253-11

L2162089-20

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

TILL-1

TILL-1

L2162089-6

L2162089-23

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

7.60

92.5

97.2

<0.05

93.6

99.5

<0.05

94.2

89.6

86.2

93.7

0.0233

0.0208

110.0

90.2

98.8

<0.0050

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

2.5

5.2

18

20

40

40

80-120

90-110

80-120

90-110

70-130

70-130

70-130

70-130

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

%

mg/kg

0.05

0.05

0.005

7.80

0.0245

0.0250
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Quality Control Report
Page 3 ofReport Date: 18-SEP-18Workorder: L2162089

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R4217968

R4217227

Batch

Batch

MB

MB

MB

CRM

WG2877253-11

WG2877253-16

WG2877253-6

WG2877253-14 TILL-1

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

<0.0050

<0.0050

<0.0050

113.1

106.5

102.2

102.7

100.2

100.7

2.6

115.0

102.5

111.7

107.3

104.7

105.3

104.0

80.8

114.5

111.3

110.5

107.7

103.5

93.4

0.26

0.23

95.7

101.2

0.127

1.0

17-SEP-18

17-SEP-18

17-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

0.005

0.005

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227Batch
CRM

CRM

WG2877253-14

WG2877253-4

TILL-1

TILL-1

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

86.3

0.11

100.2

103.5

113.3

1.6

91.3

107.4

93.4

87.7

97.5

103.9

2.6

91.2

103.9

97.5

100.2

96.4

96.7

103.0

99.9

95.2

90.2

101.3

94.5

90.7

88.5

0.26

0.24

94.2

93.0

0.140

0.9

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227Batch
CRM

CRM

WG2877253-4

WG2877253-9

TILL-1

TILL-1

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

78.7

0.09

106.0

94.0

95.5

0.9

106.7

98.3

100.3

95.6

90.7

91.3

2.8

98.8

96.4

104.0

103.1

99.5

101.5

93.9

79.5

108.7

104.9

102.1

101.8

92.5

94.5

0.26

0.23

96.3

95.5

0.120

1.0

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227Batch
CRM

DUP

WG2877253-9

WG2877253-10

TILL-1

L2162089-6

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

105.5

0.17

94.7

100.9

107.6

0.7

6880

0.49

5.05

128

0.42

<0.20

7.8

0.708

64600

15.9

3.94

8.93

12200

7.05

7.6

12200

257

1.00

16.2

1310

1580

2.16

0.11

93

89.7

<1000

0.167

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

1.6

3.4

8.7

4.9

3.6

N/A

2.1

6.9

3.4

3.2

4.3

2.6

5.7

15

3.8

0.1

4.6

3.5

5.1

6.4

1.9

7.5

4.7

6.0

3.7

N/A

2.3

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

6760

0.47

4.63

122

0.43

<0.20

7.9

0.661

66900

15.4

3.77

8.70

11500

6.10

7.9

12200

245

0.97

15.4

1230

1550

2.00

0.12

88

86.4

<1000

0.171
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227Batch
DUP

DUP

WG2877253-10

WG2877253-5

L2162089-6

L2162089-23

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

<2.0

29.9

<0.50

0.914

30.2

75.4

<1.0

7230

0.61

5.88

168

0.53

<0.20

9.3

0.812

73100

15.6

4.34

10.2

13000

7.29

7.9

12900

330

1.47

17.9

1320

1730

1.25

0.13

95

95.9

<1000

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

N/A

4.2

N/A

3.6

2.4

7.9

N/A

7.0

3.6

8.3

17

2.8

N/A

1.1

17

0.4

5.5

9.6

12

8.6

4.6

2.6

4.8

11

4.9

9.0

3.5

7.3

2.6

2.6

1.9

2.3

N/A

40

40

30

30

30

30

30

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<2.0

28.7

<0.50

0.882

29.5

69.7

<1.0

6740

0.59

5.41

142

0.51

<0.20

9.2

0.965

73400

14.8

3.94

9.06

11900

6.96

7.7

12300

297

1.40

16.4

1270

1610

1.22

0.13

93

93.8

<1000
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227Batch
DUP

LCS

WG2877253-5

WG2877253-13

L2162089-23
Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

0.209

<2.0

32.1

<0.50

1.08

33.2

84.6

1.1

109.7

113.6

102.9

106.5

103.5

102.1

111.6

107.6

104.8

111.0

108.2

105.8

106.7

106.1

86.9

118.7

108.4

111.8

107.7

110.0

103.9

106.2

109.1

111.8

98.3

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

1.6

N/A

8.3

N/A

5.3

7.8

11

13

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

0.206

<2.0

29.5

<0.50

1.02

30.7

75.7

1.0
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227Batch
LCS

LCS

WG2877253-13

WG2877253-3

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

102.1

107.7

102.6

106.5

107.4

107.9

113.7

106.5

110.2

109.3

103.6

110.4

104.2

109.1

104.3

103.7

109.9

109.4

114.5

108.8

111.7

106.7

102.9

109.3

108.6

108.6

107.6

107.1

111.1

110.6

111.1

105.6

109.0

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227Batch
LCS

MB

WG2877253-3

WG2877253-1

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

110.5

103.6

107.6

110.0

103.6

110.6

107.6

104.1

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227Batch
MB

MB

WG2877253-1

WG2877253-11

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227Batch
MB

MB

WG2877253-11

WG2877253-6

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217227

R4219319

Batch

Batch

MB

CRM

WG2877253-6

WG2877253-19 TILL-1

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

112.2

108.6

102.1

93.3

113.6

100.6

3.1

102.3

108.0

104.7

102.9

101.4

101.8

102.7

88.1

114.8

109.7

114.9

100.4

97.4

100.4

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4219319Batch
CRM

DUP

WG2877253-19

WG2877253-15

TILL-1

L2162089-43

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

0.32

0.23

92.7

102.4

0.132

1.1

98.0

0.29

107.7

102.4

101.6

0.7

14000

0.42

7.11

145

0.93

<0.20

19.8

1.29

90800

22.4

133

16.5

21800

10.8

18.1

8940

1170

2.47

154

1070

3610

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

8.4

3.2

7.0

12

9.5

N/A

24

4.4

1.2

6.8

1.3

0.9

2.6

2.6

3.1

3.2

2.4

13

2.1

4.8

17

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

12900

0.40

7.63

128

0.84

<0.20

15.6

1.24

91900

21.0

131

16.6

22400

10.5

17.5

8660

1200

2.17

151

1020

3040
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4219319Batch
DUP

LCS

WG2877253-15

WG2877253-18

L2162089-43
Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

1.83

<0.10

177

148

1600

0.360

<2.0

18.2

<0.50

0.908

28.0

164

<1.0

96.4

96.8

93.4

105.6

98.6

96.1

94.5

96.1

96.7

95.0

92.4

95.0

94.3

98.3

108.3

95.7

95.9

100.0

94.9

97.0

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

2.4

N/A

3.3

6.9

2.7

7.1

N/A

13

N/A

5.5

0.4

2.1

N/A

30

40

40

40

30

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

1.79

<0.10

171

138

1600

0.335

<2.0

16.0

<0.50

0.859

27.9

168

<1.0
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4219319Batch
LCS

MB

WG2877253-18

WG2877253-16

Selenium (Se)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

89.0

98.0

94.6

106.8

99.2

95.6

94.7

109.7

100.6

96.7

91.8

94.8

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4219319

R4214550

R4214552

R4214985

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

WG2877253-16

WG2874210-2

WG2874210-1

WG2874215-3

WG2874215-2

WG2874215-1

WG2874466-3

WG2874466-2

WG2874466-1

L2162089-8

L2162089-30

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

101.8

<0.25

71.7

102.2

<0.25

83.5

100.2

<0.25

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

1.2

0.2

20

20

90-110

90-110

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

0.25

0.25

70.8

83.3
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216467Batch
LCS

LCS

WG2877109-1

WG2877109-5

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

82.9

76.0

82.8

73.5

74.2

71.6

74.3

76.1

77.7

82.5

79.0

77.3

73.0

76.2

71.8

81.5

76.4

82.2

81.6

75.7

74.6

93.0

76.0

72.9

90.4

75.0

94.8

93.9

96.8

93.6

100.3

106.4

103.9

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216467Batch
LCS

MB

WG2877109-5

WG2877109-2

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

95.1

84.2

76.6

98.9

84.8

78.0

77.9

105.8

75.6

86.7

77.4

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216467

R4216909

Batch

Batch

MB

MB

DUP

WG2877109-2

WG2877109-6

WG2877566-7 L2162089-8

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

77.4

76.6

74.7

87.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

83.1

82.3

82.5

107.6

<0.011

<0.010

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

N/A

N/A

50

50

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

RPD-NA

RPD-NA

<0.011

<0.010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216909Batch
DUP

LCS

WG2877566-7

WG2877566-1

L2162089-8
Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

<0.024

<0.010

0.054

0.049

0.091

0.030

0.024

0.058

0.107

0.014

0.068

<0.020

0.021

0.126

0.185

0.074

0.024

0.166

0.057

<0.020

73.7

70.5

93.0

78.9

94.9

94.0

94.4

95.6

100.2

103.2

102.4

94.7

87.2

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

N/A

N/A

16

33

19

35

N/A

25

16

25

39

N/A

N/A

37

40

22

N/A

30

21

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.024

<0.010

0.046

0.035

0.076

0.021

<0.020

0.045

0.092

0.011

0.046

<0.020

<0.020

0.086

0.124

0.059

<0.020

0.123

0.046

<0.020
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216909Batch
LCS

LCS

MB

WG2877566-1

WG2877566-5

WG2877566-2

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

75.2

87.7

82.5

76.9

71.8

106.0

75.6

89.3

76.8

75.6

77.1

98.5

78.6

93.8

88.0

91.6

82.4

96.2

97.1

100.3

92.2

85.2

76.5

75.6

84.8

79.3

75.5

97.9

76.2

87.6

90.0

<0.0050

<0.0050

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

0.005

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216909Batch
MB

MB

WG2877566-2

WG2877566-6

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

79.5

87.6

86.5

107.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216909Batch
MB

MS

WG2877566-6

WG2877566-8 L2162089-11

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

71.5

78.3

77.4

101.2

84.5

80.0

101.3

91.1

99.2

90.4

95.9

75.4

99.5

100.1

106.5

94.6

94.9

90.1

77.0

101.8

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216909

R4216910

Batch

Batch

MS

DUP

LCS

WG2877566-8

WG2877605-3

WG2877605-1

L2162089-11

L2162089-30

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

103.0

85.3

97.7

102.9

98.1

88.0

<0.016

<0.014

<0.028

<0.011

<0.028

<0.028

<0.028

<0.028

<0.028

<0.028

0.058

<0.014

<0.028

0.036

<0.028

0.173

0.288

0.092

<0.028

0.198

<0.028

<0.028

85.8

85.0

84.8

80.9

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

4.2

N/A

N/A

4.2

N/A

0.2

1.3

0.0

N/A

4.5

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50-150

50-150

50-150

50-150

50-150

50-150

60-130

60-130

60-130

60-130

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.016

<0.014

<0.028

<0.011

<0.028

<0.028

<0.028

<0.028

<0.028

<0.028

0.055

<0.014

<0.028

0.034

<0.028

0.174

0.285

0.092

<0.028

0.189

<0.028

<0.028
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216910Batch
LCS

LCS

WG2877605-1

WG2877605-5

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

84.3

80.7

78.4

93.8

83.8

86.4

92.5

90.5

91.2

82.9

83.6

87.6

81.5

85.4

87.6

81.4

91.1

90.5

75.5

77.1

75.8

74.4

78.3

83.5

74.4

76.1

74.6

79.6

75.2

77.8

72.5

69.7

74.9

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216910Batch
LCS

MB

MB

WG2877605-5

WG2877605-2

WG2877605-6

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

77.1

72.3

73.4

89.1

69.3

74.6

83.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

96.9

91.5

76.1

84.6

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4216910Batch
MB

MS

WG2877605-6

WG2877605-4 L2162089-32

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

64.0

63.7

66.8

76.8

69.0

71.6

90.3

89.1

91.7

92.9

83.6

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4216910

R4220808

R4218034

Batch

Batch

Batch

MS

DUP

DUP

IRM

IRM

IRM

IRM

WG2877605-4

WG2879943-2

WG2879943-4

WG2879943-1

WG2879943-3

WG2879943-5

WG2878928-1

L2162089-32

L2162089-15

L2162089-35

SAL-STD9

SAL-STD9

SAL-STD9

SAL-STD9

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

85.0

87.2

87.9

86.0

85.2

83.9

84.2

82.6

68.1

64.7

63.1

100.5

82.0

85.7

74.4

7.70

8.12

7.89

7.95

7.94

8.50

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

17-SEP-18

0.03

0.02

0.2

0.2

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

7.7-8.3

7.7-8.3

8.36-8.96

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

pH

pH

pH

pH

pH

J

J

7.67

8.10
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4217520

R4217746

Batch

Batch

DUP

IRM

DUP

IRM

WG2874911-1

WG2874911-2

WG2874915-1

WG2874915-2

L2162089-3

2017-PSA

L2162089-16

2017-PSA

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

<1.0

1.0

2.9

9.5

16.9

19.8

22.8

23.1

4.1

2.9

3.6

9.8

14.1

13.5

16.1

23.2

16.8

3.6

5.5

12.0

13.0

8.4

7.9

22.0

23.7

4.0

3.1

3.7

9.9

15.2

14.4

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

N/A

N/A

0.2

0.4

0.4

0.7

0.2

0.1

0.1

0.0

0.4

0.0

0.1

1.4

0.9

1.2

1.2

0.3

25

5

5

5

5

5

5

5

5

25

5

5

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

<1.0

<1.0

2.6

9.1

16.5

20.4

23.0

23.1

4.2

3.6

5.1

12.0

13.1

9.9

8.7

20.8

22.5

4.3
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4217746

R4217909

Batch

Batch

IRM

DUP

IRM

WG2874915-2

WG2874928-1

WG2874928-2

2017-PSA

L2162089-34

2017-PSA

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

14.2

22.0

17.5

1.7

<1.0

3.5

14.7

16.8

15.8

19.0

23.4

4.9

3.3

3.8

10.0

14.5

13.1

13.2

23.6

18.6

15-SEP-18

15-SEP-18

15-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

0.0

N/A

0.1

0.3

0.2

0.3

3.8

1.0

2.5

25

5

5

5

5

5

5

5

5

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

J

J

J

J

J

J

J

1.7

<1.0

3.4

14.4

16.5

16.1

22.8

22.4

2.4
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Quality Control Report
Page 32 ofReport Date: 18-SEP-18Workorder: L2162089

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162166 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SE SE SE SE SE
07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18

RG_GH_SCW3-
1_SE_20180907-

1500

RG_GH_SCW3-
2_SE_20180907-

1510

RG_GH_SCW3-
3_SE_20180907-

1520

RG_GH_SCW3-
4_SE_20180907-

1530

RG_GH_SCW3-
5_SE_20180907-

1540

L2162166-1 L2162166-2 L2162166-3 L2162166-4 L2162166-5

15:00 15:00 15:00 15:00 15:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

42.7 52.8 46.9 49.2 47.4

7.95 7.81 7.81 7.99 7.86

<1.0 <1.0 <1.0 <1.0 <1.0

1.5 <1.0 1.1 <1.0 <1.0

3.5 <1.0 3.9 1.6 3.4

4.4 <1.0 5.5 4.9 7.0

15.6 12.3 13.5 10.4 12.4

15.2 16.6 15.4 9.3 11.5

24.3 29.7 26.9 30.3 27.1

29.3 34.7 29.1 37.3 32.5

6.2 5.8 4.3 6.0 5.3

Silt loam Silt loam Silt loam Silt loam Silt loam

6.24 5.79 5.75 5.10 8.07

7420 7300 8010 6570 6900

0.48 0.54 0.58 0.50 0.57

5.28 5.45 5.86 5.81 5.12

131 125 139 114 132

0.54 0.61 0.65 0.55 0.61

<0.20 <0.20 <0.20 <0.20 <0.20

9.0 10.8 10.4 7.9 10.0

0.832 0.911 0.828 0.852 0.758

46500 56700 45500 51900 52500

16.3 18.3 16.6 16.9 16.3

4.85 4.83 5.27 4.85 4.85

12.1 12.0 12.9 11.7 11.6

12400 12400 14400 12500 12300

7.40 7.76 9.19 7.53 8.56

10.4 11.5 12.9 10.4 11.6

12500 14000 11400 13400 12300

275 300 285 326 283

0.0357 0.0390 0.0351 0.0369 0.0373

1.20 1.25 1.48 1.30 1.38

18.3 19.9 19.1 19.2 18.4

1200 1280 1310 1340 1300

1770 1790 1840 1510 1650

1.55 1.89 1.40 1.66 1.75

0.17 0.20 0.19 0.18 0.19

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SE SE SE SE SE
07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18

RG_GH_SCW3-
1_SE_20180907-

1500

RG_GH_SCW3-
2_SE_20180907-

1510

RG_GH_SCW3-
3_SE_20180907-

1520

RG_GH_SCW3-
4_SE_20180907-

1530

RG_GH_SCW3-
5_SE_20180907-

1540

L2162166-1 L2162166-2 L2162166-3 L2162166-4 L2162166-5

15:00 15:00 15:00 15:00 15:00

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

102 103 98 99 95

73.3 86.9 76.0 76.3 89.6

<1000 <1000 <1000 <1000 <1000

0.187 0.215 0.216 0.191 0.204

<2.0 <2.0 <2.0 <2.0 <2.0

19.5 21.0 20.7 16.6 18.6

<0.50 <0.50 <0.50 <0.50 <0.50

1.00 1.26 1.07 1.10 1.14

31.7 33.0 32.7 29.9 30.3

82.4 83.2 87.3 86.6 82.0

1.1 1.3 1.1 <1.0 1.2

<0.023 <0.0070 <0.010 <0.0090 <0.024

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

0.012 <0.010 <0.010 <0.010 0.012

<0.010 <0.010 <0.010 <0.010 <0.010

0.028 0.012 0.014 0.015 0.027

0.027 0.011 0.013 0.014 0.026

0.011 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.069 0.029 0.034 0.035 0.067

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

0.011 <0.010 <0.010 <0.010 0.011

0.021 <0.010 <0.010 0.011 0.027

<0.010 <0.010 <0.010 <0.010 <0.010

0.344 0.112 0.172 0.143 0.382

0.572 0.178 0.292 0.235 0.650

0.154 0.054 0.078 0.069 0.180

<0.010 <0.010 <0.010 <0.010 <0.010

0.242 0.090 0.118 0.109 0.243

0.017 <0.010 <0.010 <0.010 0.018

<0.010 <0.010 <0.010 <0.010 <0.010

82.4 74.6 76.0 80.3 79.7

101.9 95.1 95.5 99.8 98.9

84.2 74.4 76.1 80.9 79.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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6

SOIL

SE SE SE SE SE
07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18

RG_GH_SCW3-
1_SE_20180907-

1500

RG_GH_SCW3-
2_SE_20180907-

1510

RG_GH_SCW3-
3_SE_20180907-

1520

RG_GH_SCW3-
4_SE_20180907-

1530

RG_GH_SCW3-
5_SE_20180907-

1540

L2162166-1 L2162166-2 L2162166-3 L2162166-4 L2162166-5

15:00 15:00 15:00 15:00 15:00

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

90.5 81.5 86.9 85.9 85.8

<0.020 <0.020 <0.020 <0.020 <0.020

0.30 0.16 0.18 0.18 0.30

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLQ Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

18-SEP-18 17:36 (MT)

L2162166 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

QC Samples with Qualifiers & Comments:

QC Type Description

6
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 18-SEP-18Workorder: L2162166

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4217725

R4217020

R4215161

R4215484

Batch

Batch

Batch

Batch

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2874944-2

WG2874944-3

WG2874631-2

WG2874631-4

WG2874631-3

WG2875453-4

WG2875453-3

WG2875453-1

WG2875453-4

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

97.6

<0.050

93.6

99.5

<0.05

117.2

96.0

<0.0050

96.1

114.5

101.4

96.2

105.8

110.6

3.2

94.2

105.3

103.3

103.9

102.5

99.6

17-SEP-18

17-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

80-120

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

0.05

0.05

0.005

10



Quality Control Report
Page 2 ofReport Date: 18-SEP-18Workorder: L2162166

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4215484Batch
CRM

LCS

WG2875453-4

WG2875453-3

TILL-1
Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

110.9

109.4

96.0

97.0

108.7

101.4

101.3

105.1

0.28

0.24

106.8

104.0

0.144

1.0

103.8

0.18

113.2

101.2

98.1

1.2

105.0

106.4

100.1

109.3

101.4

100.7

99.9

95.9

99.4

103.8

106.3

102.7

104.4

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 18-SEP-18Workorder: L2162166

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4215484Batch
LCS

MB

WG2875453-3

WG2875453-1

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

100.5

93.4

100.6

103.2

101.8

103.4

102.6

96.3

109.5

104.6

106.5

115.6

101.9

98.7

100.9

111.6

110.5

104.4

99.0

101.4

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

10



Quality Control Report
Page 4 ofReport Date: 18-SEP-18Workorder: L2162166

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4215484

R4215560

R4217027

Batch

Batch

Batch

MB

DUP

LCS

MB

DUP

WG2875453-1

WG2874830-3

WG2874830-2

WG2874830-1

WG2877672-7

L2162166-2

L2162166-2

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

52.8

103.3

<0.25

<0.0070

<0.0050

<0.010

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

0.1

N/A

N/A

N/A

20

50

50

50

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

RPD-NA

RPD-NA

RPD-NA

52.8

<0.0070

<0.0050

<0.010
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Quality Control Report
Page 5 ofReport Date: 18-SEP-18Workorder: L2162166

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217027Batch
DUP

LCS

WG2877672-7

WG2877672-1

L2162166-2
Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

<0.0040

<0.010

<0.010

0.012

<0.010

<0.010

0.011

0.027

<0.0050

<0.010

<0.010

<0.010

0.110

0.180

0.053

<0.010

0.091

<0.010

<0.010

82.6

79.4

88.3

79.1

80.2

77.7

80.2

84.0

83.6

88.5

82.5

83.2

78.8

80.2

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

N/A

N/A

N/A

0.8

N/A

N/A

0.9

5.0

N/A

N/A

N/A

N/A

1.7

0.9

1.1

N/A

1.7

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0040

<0.010

<0.010

0.012

<0.010

<0.010

0.011

0.029

<0.0050

<0.010

<0.010

<0.010

0.112

0.178

0.054

<0.010

0.090

<0.010

<0.010
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Quality Control Report
Page 6 ofReport Date: 18-SEP-18Workorder: L2162166

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217027Batch
LCS

LCS

MB

WG2877672-1

WG2877672-5

WG2877672-2

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

78.9

87.6

83.1

84.5

88.9

81.5

79.5

86.8

81.8

81.4

88.1

77.6

90.9

89.5

91.2

94.2

94.9

100.7

96.2

92.7

81.8

77.7

94.0

88.2

82.1

83.5

100.1

77.9

83.4

83.5

<0.0050

<0.0050

<0.010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01
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Quality Control Report
Page 7 ofReport Date: 18-SEP-18Workorder: L2162166

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217027Batch
MB

MB

WG2877672-2

WG2877672-6

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

72.6

71.0

72.7

87.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 8 ofReport Date: 18-SEP-18Workorder: L2162166

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217027Batch
MB

MS

WG2877672-6

WG2877672-8 L2162166-5

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

75.3

71.6

77.1

102.1

77.5

74.8

97.4

82.3

96.7

95.2

96.3

93.4

95.4

102.9

97.4

94.6

92.8

83.7

92.7

75.8

72.5

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
Page 9 ofReport Date: 18-SEP-18Workorder: L2162166

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4217027

R4220808

R4218024

Batch

Batch

Batch

MS

DUP

IRM

DUP

IRM

WG2877672-8

WG2879943-6

WG2879943-5

WG2874932-1

WG2874932-2

L2162166-5

L2162166-1

SAL-STD9

L2162166-3

2017-PSA

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

74.4

105.2

83.2

93.5

77.2

7.93

7.94

<1.0

<1.0

3.9

5.7

13.5

16.0

25.7

29.5

4.6

2.6

3.6

10.2

15.2

13.5

14.4

22.6

17.9

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

18-SEP-18

18-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

0.02

N/A

N/A

0.1

0.2

0.0

0.7

1.1

0.4

0.3

0.2

25

5

5

5

5

5

5

5

5

50-150

50-150

50-150

50-150

50-150

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

pH

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

RPD-NA

RPD-NA

J

J

J

J

J

J

J

7.95

<1.0

1.1

3.9

5.5

13.5

15.4

26.9

29.1

4.3

10



Quality Control Report
Page 10 ofReport Date: 18-SEP-18Workorder: L2162166

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162856 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SE SE SE SE
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

RG_MI25-
1_SE_20180910-

1130

RG_MI25-
2_SE_20180910-

1030

RG_MI25-
3_SE_20180910-

0930

RG_DUP_SE_2018
0910-0930

L2162856-1 L2162856-2 L2162856-3 L2162856-4

11:30 10:30 09:30 09:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

83.0 87.9 76.7 83.5

7.13 7.37 7.41 7.43

<1.0 <1.0 <1.0 <1.0

3.5 5.7 <1.0 <1.0

6.8 8.8 <1.0 7.5

14.9 12.0 7.3 21.3

15.4 5.2 19.0 21.6

6.1 2.0 12.2 11.2

19.3 23.7 26.5 14.0

25.7 32.9 28.5 17.6

8.2 8.9 5.4 5.8

Sandy loam Silt loam Silt loam Sandy loam

4.44 6.25 2.35 2.51

11500 9550 10700 12000

0.61 0.50 0.64 0.65

10.5 9.29 10.4 10.7

142 119 152 150

0.69 0.64 0.75 0.80

<0.20 <0.20 0.22 0.24

7.7 6.9 7.5 8.9

1.29 1.24 1.46 1.25

13000 28800 14500 16700

16.5 14.4 15.8 17.4

7.99 7.38 8.52 8.37

25.3 22.6 26.9 25.3

21500 19500 21100 22300

17.0 14.2 17.9 21.0

15.7 13.4 15.8 17.8

6010 8330 6050 6460

501 636 554 513

0.0388 0.0364 0.0430 0.0266

5.13 3.83 5.52 5.55

30.5 27.3 32.1 30.5

1310 1110 1340 1370

2070 1710 1780 2200

0.96 0.98 1.17 0.86

0.13 0.13 0.16 0.13

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162856 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SE SE SE SE
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

RG_MI25-
1_SE_20180910-

1130

RG_MI25-
2_SE_20180910-

1030

RG_MI25-
3_SE_20180910-

0930

RG_DUP_SE_2018
0910-0930

L2162856-1 L2162856-2 L2162856-3 L2162856-4

11:30 10:30 09:30 09:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

73 71 67 70

41.1 49.7 45.8 50.3

<1000 <1000 <1000 <1000

0.612 0.553 0.699 0.670

<2.0 <2.0 <2.0 <2.0

10.6 9.5 9.1 7.4

<0.50 <0.50 <0.50 <0.50

0.787 0.676 0.865 0.868

30.2 24.6 29.0 31.1

135 113 136 144

<1.0 <1.0 1.0 <1.0

<0.014 <0.019 <0.010 <0.063

<0.014 <0.019 <0.010 <0.015

<0.027 <0.038 <0.020 <0.15

<0.011 <0.015 <0.0080 <0.012

<0.027 <0.038 <0.020 0.037

<0.027 <0.038 <0.020 <0.030

<0.027 <0.038 <0.020 0.084

<0.027 <0.038 <0.020 0.093

<0.027 <0.038 <0.020 0.039

<0.027 <0.038 <0.020 <0.030

<0.027 <0.038 <0.020 0.200

<0.014 <0.019 <0.010 0.018

<0.027 <0.038 <0.020 <0.030

<0.027 <0.038 <0.020 0.165

<0.027 <0.038 <0.020 <0.030

<0.027 <0.038 <0.020 0.865

<0.027 <0.038 <0.020 1.44

<0.027 <0.038 <0.020 0.400

<0.027 <0.038 <0.020 <0.030

<0.027 <0.038 <0.020 0.649

<0.027 <0.038 <0.020 0.055

<0.027 <0.038 <0.020 <0.030

71.6 70.8 66.3 83.9

88.3 86.4 87.4 89.0

71.7 71.4 66.5 85.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLCI

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

RG_MI25-
1_SE_20180910-

1130

RG_MI25-
2_SE_20180910-

1030

RG_MI25-
3_SE_20180910-

0930

RG_DUP_SE_2018
0910-0930

L2162856-1 L2162856-2 L2162856-3 L2162856-4

11:30 10:30 09:30 09:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

81.4 76.4 75.8 88.8

<0.026 <0.036 <0.020 0.051

<0.29 <0.41 <0.21 0.96

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2162856-1

L2162856-2

L2162856-3

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_MI25-1_SE_20180910-11

RG_MI25-2_SE_20180910-10

RG_MI25-3_SE_20180910-09

Client Sample  ID       Description      

DLCI

DLHM

DLQ

DUP-H

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Duplicate results outside ALS DQO, due to sample heterogeneity.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

18-SEP-18 19:58 (MT)

L2162856 CONTD....

5PAGE of

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2162856-1, -2, -3, -4
L2162856-1, -2, -3, -4
L2162856-1, -2, -3, -4
L2162856-1, -2, -3, -4

Benz(a)anthracene
Fluoranthene
Phenanthrene
Pyrene

DUP-H
DUP-H
DUP-H
DUP-H

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Duplicate

QC Type Description

6
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6PAGE of

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   

6



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 18-SEP-18Workorder: L2162856

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4220270

R4217380

R4220727

R4217009

Batch

Batch

Batch

Batch

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2876197-2

WG2876197-3

WG2876121-2

WG2876121-4

WG2876121-3

WG2877608-4

WG2877608-3

WG2877608-1

WG2877608-4

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

99.2

<0.050

92.9

99.4

<0.05

98.7

89.2

<0.0050

112.3

110.5

106.0

100.7

107.5

103.8

3.1

109.9

112.1

109.1

107.4

104.8

107.7

18-SEP-18

18-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

80-120

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

0.05

0.05

0.005
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Quality Control Report
Page 2 ofReport Date: 18-SEP-18Workorder: L2162856

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217009Batch
CRM

LCS

WG2877608-4

WG2877608-3

TILL-1
Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

113.1

98.7

104.9

113.0

118.5

98.5

100.7

102.8

0.29

0.23

103.7

106.8

0.140

1.2

106.5

0.20

106.1

105.6

102.8

0.8

100.2

106.1

101.6

99.7

96.1

92.6

91.6

99.9

94.3

101.2

100.2

99.3

98.4

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 18-SEP-18Workorder: L2162856

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217009Batch
LCS

MB

WG2877608-3

WG2877608-1

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

94.7

85.6

100.1

100.6

101.4

92.3

93.4

100.5

90.1

99.1

96.6

95.2

93.1

99.4

98.0

102.5

97.7

98.6

94.1

94.8

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50
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Quality Control Report
Page 4 ofReport Date: 18-SEP-18Workorder: L2162856

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4217009

R4215560

R4217232

Batch

Batch

Batch

MB

LCS

MB

LCS

WG2877608-1

WG2874830-2

WG2874830-1

WG2878044-1

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

103.3

<0.25

72.1

71.3

88.5

72.8

92.2

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

13-SEP-18

13-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

90-110

60-130

60-130

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25
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Quality Control Report
Page 5 ofReport Date: 18-SEP-18Workorder: L2162856

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217232Batch
LCS

LCS

WG2878044-1

WG2878044-6

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

90.3

91.5

92.8

95.4

101.6

99.9

91.7

81.7

73.2

88.9

78.1

72.8

72.2

101.7

73.2

83.2

85.5

74.0

71.0

92.4

80.2

98.4

100.4

103.7

93.5

102.6

112.7

101.2

94.3

88.9

79.2

86.9

80.6

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 6 ofReport Date: 18-SEP-18Workorder: L2162856

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217232Batch
LCS

MB

MB

WG2878044-6

WG2878044-2

WG2878044-5

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

74.4

76.4

113.4

80.6

91.2

84.1

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

80.7

76.6

79.6

95.3

<0.0050

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

15-SEP-18

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005
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Quality Control Report
Page 7 ofReport Date: 18-SEP-18Workorder: L2162856

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217232Batch
MB

MB

WG2878044-5

WG2878044-7

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

72.9

71.1

78.0

99.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01
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Quality Control Report
Page 8 ofReport Date: 18-SEP-18Workorder: L2162856

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4217232

R4220808

R4218024

Batch

Batch

Batch

MB

IRM

IRM

IRM

WG2878044-7

WG2879943-5

WG2879943-7

WG2874932-2

SAL-STD9

SAL-STD9

2017-PSA

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

85.7

82.2

86.6

99.5

7.94

8.01

2.6

3.6

10.2

15.2

13.5

14.4

22.6

17.9

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

18-SEP-18

18-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

7.7-8.3

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

9



Quality Control Report
Page 9 ofReport Date: 18-SEP-18Workorder: L2162856

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

13-SEP-18

Lab Work Order #: L2163882

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
20-SEP-18 17:03 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

Regional Effects ProgramJob Reference: 
VPO00563597Project P.O. #: 

C of C Numbers:
Legal Site Desc: 



20-SEP-18 17:03 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163882 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

SE SE SE SE SE
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_ELUGH1_SE_
20180911-1410

RG_ELUGH2_SE_
20180911-1440

RG_ELUGH3_SE_
20180911-1530

RG_DUP_SE_2018
0911-1410

RG_SLINE1_SE_2
0180911-1243

L2163882-1 L2163882-2 L2163882-3 L2163882-4 L2163882-5

14:10 14:40 15:30 14:10 12:43

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

37.2 59.8 37.5 38.5 78.9

7.36

7.96 7.61 7.96 7.93

<1.0 <1.0 <1.0 <1.0 22.8

<1.0 <1.0 <1.0 <1.0 12.8

1.4 <1.0 2.7 1.6 3.9

26.2 9.0 12.6 28.3 1.6

27.7 11.0 32.6 28.9 1.9

18.1 15.3 25.6 16.5 4.4

12.4 27.2 13.6 11.8 22.4

12.2 31.7 10.8 10.7 25.7

2.2 5.0 1.9 2.1 4.6

Loamy sand Silt loam Loamy sand Loamy sand Silt loam

2.15 5.93 2.18 2.10 9.97

6420 7540 5470 5000 6570

0.47 0.57 0.45 0.46 0.33

5.00 5.48 4.60 4.76 4.22

109 136 109 106 108

0.51 0.59 0.47 0.44 0.31

<0.20 <0.20 <0.20 <0.20 <0.20

10.2 13.5 8.1 7.0 10.9

0.589 0.934 0.572 0.584 1.73

81000 68600 63600 74000 61500

15.8 19.1 13.8 13.1 16.9

3.58 4.55 3.61 3.49 3.47

7.62 11.4 7.61 7.49 9.29

11000 12500 10300 10500 9210

5.69 6.80 5.58 5.26 4.97

9.6 12.2 8.6 8.4 9.7

14100 13700 12700 13300 21700

342 520 322 336 306

0.0222 0.0364 0.0226 0.0231 0.0584

1.20 1.46 1.14 1.15 1.34

14.3 19.3 14.0 13.7 22.2

1290 1260 1260 1180 1050

1880 2190 1560 1390 1980

0.58 1.17 0.56 0.60 2.96

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_SLINE2_SE_2
0180911-1304

RG_SLINE3_SE_2
0180911-1513

RG_EL20-
1_SE_20180911-

0930

RG_EL20-
2_SE_20180911-

1015

RG_EL20-
3_SE_20180911-

1045

L2163882-6 L2163882-7 L2163882-8 L2163882-9 L2163882-10

13:04 15:13 09:30 10:15 10:45

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

74.6 73.6 39.1 38.7 59.2

7.51 7.44 7.86 8.06 7.58

8.1 <1.0 6.8 1.1 <1.0

6.3 1.1 3.4 <1.0 <1.0

9.7 <1.0 5.1 1.5 <1.0

11.7 1.9 12.0 8.1 <1.0

8.6 13.9 16.4 23.4 5.9

10.1 23.6 16.4 19.3 23.3

19.2 27.6 17.2 19.4 31.9

22.2 26.7 19.5 22.1 33.4

4.2 3.5 3.3 4.5 4.9

Sandy loam Silt loam Sandy loam Sandy loam Silt loam

6.41 5.44 2.91 3.34 7.64

7190 6580 6170 8150 5890

0.39 0.36 0.37 0.44 0.45

4.46 4.22 4.40 5.21 4.77

114 117 108 123 115

0.46 0.44 0.42 0.59 0.49

<0.20 <0.20 <0.20 <0.20 <0.20

13.8 12.2 9.8 11.2 9.0

1.55 1.17 0.625 0.666 0.888

85500 93900 86100 52400 49500

16.3 14.2 15.3 19.9 15.7

3.95 3.59 3.26 4.02 3.92

9.29 7.90 7.01 10.3 10.8

10100 9790 9940 12200 10600

6.70 6.06 4.75 6.08 6.04

12.9 11.3 8.8 11.1 9.1

22100 22600 14000 15300 12500

308 290 351 324 358

0.0463 0.0365 0.0197 0.0261 0.0360

1.52 1.33 1.11 1.16 1.13

21.5 17.7 13.4 17.1 16.7

1060 930 1230 1240 1030

2060 1870 1850 2300 1650

2.23 1.38 0.81 0.65 1.15

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE
11-SEP-18 11-SEP-18 11-SEP-18

RG_EL20-
4_SE_20180911-

1130

RG_EL20-
5_SE_20180911-

1200

RG_DUP_SE_2018
0911-0930

L2163882-11 L2163882-12 L2163882-13

11:30 12:00 09:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

56.3 52.9 34.9

7.69 7.69 7.78

18.6 3.1 5.3

3.4 1.0 3.4

2.8 1.7 6.1

2.9 5.1 12.6

10.3 18.3 17.6

17.0 21.2 14.3

19.7 21.3 17.2

21.3 24.2 20.0

3.9 4.0 3.6

Sandy loam Sandy loam Sandy loam

4.54 4.22 2.99

6140 6020 5470

0.48 0.42 0.38

5.22 4.67 4.44

119 111 103

0.51 0.48 0.44

<0.20 <0.20 <0.20

8.8 8.9 8.8

0.791 0.659 0.582

57300 64600 74800

16.1 15.3 14.1

4.23 3.76 3.41

10.4 8.39 7.30

11400 10400 9720

6.26 5.76 5.16

10.1 9.3 8.7

13700 12500 13700

452 437 366

0.0328 0.0234 0.0183

1.34 1.18 1.13

17.1 14.7 13.8

1140 1080 1140

1650 1670 1560

0.98 0.63 0.84

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_ELUGH1_SE_
20180911-1410

RG_ELUGH2_SE_
20180911-1440

RG_ELUGH3_SE_
20180911-1530

RG_DUP_SE_2018
0911-1410

RG_SLINE1_SE_2
0180911-1243

L2163882-1 L2163882-2 L2163882-3 L2163882-4 L2163882-5

14:10 14:40 15:30 14:10 12:43

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.11 0.18 0.11 0.11 0.13

95 90 83 89 129

109 106 94.2 100 63.3

<1000 <1000 <1000 <1000 <1000

0.180 0.232 0.171 0.151 0.248

<2.0 <2.0 <2.0 <2.0 <2.0

15.4 20.6 16.7 16.7 30.2

<0.50 <0.50 <0.50 <0.50 <0.50

1.07 1.17 0.987 0.965 1.71

32.0 35.5 28.0 26.7 20.1

67.9 85.0 64.6 66.3 194

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0050 <0.0050 <0.0050 <0.0050 <0.017

<0.0050 <0.0050 <0.0050 <0.0050 <0.012

<0.010 <0.010 <0.010 <0.010 <0.031

<0.0040 <0.0040 <0.0040 <0.0040 <0.0092

<0.010 <0.010 <0.010 <0.010 <0.023

<0.010 <0.010 <0.010 <0.010 <0.023

<0.010 0.014 <0.010 <0.010 0.031

<0.010 0.013 <0.010 <0.010 0.032

<0.010 <0.010 <0.010 <0.010 <0.023

<0.010 <0.010 <0.010 <0.010 <0.023

0.010 0.029 0.011 0.013 0.053

<0.0050 <0.0050 <0.0050 <0.0050 <0.012

<0.010 <0.010 <0.010 <0.010 <0.023

<0.010 <0.010 <0.010 <0.010 0.035

<0.010 <0.010 <0.010 <0.010 <0.023

0.014 0.054 0.015 0.020 0.197

0.020 0.071 0.020 0.024 0.305

<0.010 0.027 <0.010 0.010 0.092

<0.010 0.018 <0.010 <0.010 0.059

0.024 0.084 0.026 0.028 0.210

<0.010 <0.010 <0.010 <0.010 <0.023

<0.010 <0.010 <0.010 <0.010 <0.023

79.6 67.8 76.4 77.6 84.5

99.8 97.3 98.0 99.1 105.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ

DLHM

DLCI

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_SLINE2_SE_2
0180911-1304

RG_SLINE3_SE_2
0180911-1513

RG_EL20-
1_SE_20180911-

0930

RG_EL20-
2_SE_20180911-

1015

RG_EL20-
3_SE_20180911-

1045

L2163882-6 L2163882-7 L2163882-8 L2163882-9 L2163882-10

13:04 15:13 09:30 10:15 10:45

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.15 0.13 0.11 0.14 0.17

135 126 104 93 75

83.1 85.3 108 72.9 78.2

<1000 <1000 <1000 <1000 <1000

0.315 0.269 0.176 0.224 0.206

<2.0 <2.0 <2.0 <2.0 <2.0

29.9 35.7 21.3 24.4 22.2

<0.50 <0.50 <0.50 <0.50 <0.50

1.80 1.16 1.06 0.959 1.09

21.4 20.4 29.0 36.7 28.6

174 135 58.3 73.5 71.2

<1.0 <1.0 <1.0 <1.0 <1.0

<0.010 <0.0085 <0.0050 <0.0050 <0.0050

<0.010 <0.0085 <0.0050 <0.0050 <0.0050

0.024 <0.017 <0.010 <0.010 <0.010

<0.0080 <0.0068 <0.0040 <0.0040 <0.0040

<0.020 <0.017 <0.010 <0.010 <0.010

<0.020 <0.017 <0.010 <0.010 <0.010

0.025 0.017 <0.010 <0.010 <0.010

0.023 <0.017 <0.010 <0.010 <0.010

<0.020 <0.017 <0.010 <0.010 <0.010

<0.020 <0.017 <0.010 <0.010 <0.010

0.046 0.036 0.016 0.010 0.020

<0.010 <0.0085 <0.0050 <0.0050 <0.0050

<0.020 <0.017 <0.010 <0.010 <0.010

0.025 0.019 <0.010 <0.010 <0.010

<0.020 <0.017 <0.010 <0.010 <0.010

0.133 0.099 0.045 0.038 0.045

0.202 0.152 0.071 0.050 0.056

0.060 0.046 0.022 0.025 0.024

0.027 <0.010 <0.010 <0.010 0.017

0.155 0.109 0.047 0.038 0.056

<0.020 <0.017 <0.010 <0.010 <0.010

<0.020 <0.017 <0.010 <0.010 <0.010

73.7 82.9 80.2 81.4 83.6

99.6 96.0 90.2 92.2 97.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE
11-SEP-18 11-SEP-18 11-SEP-18

RG_EL20-
4_SE_20180911-

1130

RG_EL20-
5_SE_20180911-

1200

RG_DUP_SE_2018
0911-0930

L2163882-11 L2163882-12 L2163882-13

11:30 12:00 09:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.15 0.12 0.11

79 81 85

81.9 84.6 94.7

<1000 <1000 <1000

0.203 0.196 0.173

<2.0 <2.0 <2.0

21.7 19.0 19.0

<0.50 <0.50 <0.50

1.00 0.964 0.961

29.0 27.7 26.1

71.5 63.1 59.5

<1.0 <1.0 <1.0

<0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010

<0.010 <0.010 <0.010

<0.010 <0.010 <0.010

<0.010 <0.010 <0.010

<0.010 <0.010 <0.010

<0.010 <0.010 <0.010

0.022 0.020 0.023

<0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010

<0.010 <0.010 0.010

<0.010 <0.010 <0.010

0.060 0.061 0.065

0.085 0.092 0.103

0.028 0.030 0.035

0.011 <0.010 <0.010

0.065 0.060 0.066

<0.010 <0.010 <0.010

<0.010 <0.010 <0.010

79.8 84.6 82.4

95.5 94.6 94.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_ELUGH1_SE_
20180911-1410

RG_ELUGH2_SE_
20180911-1440

RG_ELUGH3_SE_
20180911-1530

RG_DUP_SE_2018
0911-1410

RG_SLINE1_SE_2
0180911-1243

L2163882-1 L2163882-2 L2163882-3 L2163882-4 L2163882-5

14:10 14:40 15:30 14:10 12:43

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

79.8 67.9 76.4 78.5 79.7

87.1 86.3 86.0 86.2 97.7

<0.020 <0.020 <0.020 <0.020 0.024

<0.15 0.18 <0.15 <0.15 0.39

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_SLINE2_SE_2
0180911-1304

RG_SLINE3_SE_2
0180911-1513

RG_EL20-
1_SE_20180911-

0930

RG_EL20-
2_SE_20180911-

1015

RG_EL20-
3_SE_20180911-

1045

L2163882-6 L2163882-7 L2163882-8 L2163882-9 L2163882-10

13:04 15:13 09:30 10:15 10:45

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

70.3 83.3 82.0 84.3 85.2

91.2 89.0 87.1 87.5 93.0

0.021 <0.020 <0.020 <0.020 <0.020

0.32 0.25 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons



20-SEP-18 17:03 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

SE SE SE
11-SEP-18 11-SEP-18 11-SEP-18

RG_EL20-
4_SE_20180911-

1130

RG_EL20-
5_SE_20180911-

1200

RG_DUP_SE_2018
0911-0930

L2163882-11 L2163882-12 L2163882-13

11:30 12:00 09:30

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

80.4 88.3 84.3

90.0 91.8 90.1

<0.020 <0.020 <0.020

<0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2163882-11

L2163882-5

L2163882-6

L2163882-7

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_EL20-4_SE_20180911-1

RG_SLINE1_SE_20180911-1

RG_SLINE2_SE_20180911-1

RG_SLINE3_SE_20180911-1

Client Sample  ID       Description      

DLCI

DLHM

DLQ

DUP-H

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Duplicate results outside ALS DQO, due to sample heterogeneity.

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

20-SEP-18 17:03 (MT)

L2163882 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2163882-1, -2, -3, -4, -5, -6
L2163882-1, -2, -3, -4, -5, -6
L2163882-1, -2, -3, -4, -5, -6
L2163882-1, -2, -3, -4, -5, -6

Benz(a)anthracene
Fluoranthene
Phenanthrene
Pyrene

DUP-H
DUP-H
DUP-H
DUP-H

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Duplicate

QC Type Description

12
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PH-1:9-CL

PSA-PIPET-DETAIL-SK

pH (1:9 H2O)

Particle size - Sieve and Pipette

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

Soil

Soil

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

Soil

R4223354

R4223388

R4222600

R4222612

R4217968

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

CRM

LCS

LCS

MB

WG2879430-2

WG2879430-3

WG2877286-1

WG2877286-2

WG2877286-3

WG2876130-2

WG2876130-4

WG2876130-3

WG2877228-2

WG2877228-4

WG2877228-3

WG2878733-4

WG2878733-9

WG2878733-3

WG2878733-8

WG2878733-1

L2163882-2

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

98.9

<0.050

1.76

97.5

<0.050

99.8

98.9

<0.05

104.3

100.4

<0.05

92.3

96.6

95.8

90.1

<0.0050

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

17-SEP-18

18-SEP-18

17-SEP-18

18-SEP-18

17-SEP-18

0.6 20

80-120

80-120

80-120

90-110

80-120

90-110

70-130

70-130

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

0.05

0.05

0.05

0.05

0.005

1.78

18



Quality Control Report
Page 2 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R4217968

R4217560

Batch

Batch

MB

CRM

WG2878733-6

WG2878733-4 TILL-1

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

<0.0050

100.2

109.5

101.1

102.3

90.4

105.5

3.1

109.3

114.8

100.0

98.3

95.3

99.7

112.8

85.0

96.5

92.5

108.0

97.8

97.7

113.9

0.32

0.22

113.5

118.1

0.139

1.1

120.1

0.17

18-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

0.005

18



Quality Control Report
Page 3 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217560Batch
CRM

LCS

WG2878733-4

WG2878733-3

TILL-1
Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

110.3

98.8

99.9

0.8

103.6

106.8

103.2

113.6

101.4

102.7

102.7

104.4

103.8

103.8

104.8

102.5

102.0

104.7

95.4

103.1

103.9

111.1

103.0

104.7

106.4

99.7

102.1

107.8

103.6

98.4

102.7

101.4

109.5

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

70-130

70-130

70-130

0-1.8

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

18



Quality Control Report
Page 4 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217560Batch
LCS

MB

WG2878733-3

WG2878733-1

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

110.7

103.6

104.8

104.9

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

80-120

80-120

80-120

80-120

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

18



Quality Control Report
Page 5 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4217560

R4219319

Batch

Batch

MB

MB

WG2878733-1

WG2878733-6

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

18



Quality Control Report
Page 6 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4219319

R4217138

R4218451

R4217232

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

LCS

WG2878733-6

WG2877126-2

WG2877126-1

WG2878350-3

WG2878350-2

WG2878350-1

WG2878044-1

L2163882-7

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

104.6

<0.25

74.4

104.6

<0.25

72.1

71.3

88.5

72.8

92.2

90.3

91.5

92.8

95.4

101.6

99.9

91.7

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

14-SEP-18

14-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

1.0 20

90-110

90-110

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

2

1

0.5

0.05

0.2

2

1

0.25

0.25

73.6

18



Quality Control Report
Page 7 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217232Batch
LCS

LCS

MB

WG2878044-1

WG2878044-6

WG2878044-2

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

81.7

73.2

88.9

78.1

72.8

72.2

101.7

73.2

83.2

85.5

74.0

71.0

92.4

80.2

98.4

100.4

103.7

93.5

102.6

112.7

101.2

94.3

88.9

79.2

86.9

80.6

74.4

76.4

113.4

80.6

91.2

84.1

<0.0050

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

16-SEP-18

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg 0.005
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Quality Control Report
Page 8 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217232Batch
MB

MB

WG2878044-2

WG2878044-5

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

80.7

76.6

79.6

95.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01
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Quality Control Report
Page 9 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217232Batch
MB

MB

WG2878044-5

WG2878044-7

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

72.9

71.1

78.0

99.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01
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Quality Control Report
Page 10 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4217232

R4228128

Batch

Batch

MB

DUP

WG2878044-7

WG2881028-3 L2163882-7

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

85.7

82.2

86.6

99.5

<0.0085

<0.0085

<0.017

<0.0068

<0.017

<0.017

0.019

<0.017

<0.017

0.017

0.040

<0.0085

<0.017

0.019

<0.017

0.103

0.154

0.043

<0.017

0.115

<0.017

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

N/A

N/A

N/A

N/A

N/A

N/A

8.2

N/A

N/A

N/A

8.6

N/A

N/A

4.7

N/A

3.9

0.9

5.2

N/A

5.3

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0085

<0.0085

<0.017

<0.0068

<0.017

<0.017

0.017

<0.017

<0.017

<0.017

0.036

<0.0085

<0.017

0.019

<0.017

0.099

0.152

0.046

<0.010

0.109

<0.017
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Quality Control Report
Page 11 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
DUP

LCS

LCS

WG2881028-3

WG2881028-1

WG2881028-11

L2163882-7
Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

<0.017

74.0

70.7

86.5

75.5

86.5

84.2

84.1

90.4

92.1

95.2

92.9

92.4

80.4

75.3

84.9

81.9

74.7

74.0

94.9

76.8

81.5

74.5

79.7

77.5

91.9

81.6

88.2

93.6

92.9

85.2

96.2

103.9

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

N/A 50

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA<0.017
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
LCS

LCS

WG2881028-11

WG2881028-8

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

89.0

85.7

83.8

83.5

80.7

88.6

83.7

81.5

104.9

82.9

85.4

95.3

75.6

73.2

88.4

76.3

84.4

87.9

87.4

80.1

92.4

98.0

85.3

80.0

78.3

78.9

75.8

84.6

78.7

77.4

99.9

78.4

81.0

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
LCS

MB

MB

WG2881028-8

WG2881028-2

WG2881028-5

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

90.9

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

81.7

77.9

78.0

93.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

19-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

60-130%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01
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Quality Control Report
Page 14 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
MB

MB

WG2881028-5

WG2881028-9

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

84.8

80.2

78.6

82.0

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01
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Quality Control Report
Page 15 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
MB

MS

WG2881028-9

WG2881028-4 L2163882-11

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

77.5

76.8

78.2

86.8

76.8

74.7

98.6

85.7

97.9

95.7

97.0

89.7

97.3

103.7

97.3

94.6

91.1

82.0

98.1

81.6

80.2

76.1

107.0

86.8

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
Page 16 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4228128

R4220808

R4218034

R4224513

Batch

Batch

Batch

Batch

MS

DUP

IRM

IRM

IRM

DUP

IRM

WG2881028-4

WG2879943-10

WG2879943-7

WG2879943-9

WG2878928-1

WG2879455-1

WG2879455-2

L2163882-11

L2163882-13

SAL-STD9

SAL-STD9

SAL-STD9

L2163882-13

2017-PSA

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

94.0

92.2

7.75

8.01

7.88

8.50

5.3

3.2

5.9

12.3

16.8

13.9

17.9

21.1

3.6

3.7

3.5

10.5

16.0

12.8

13.8

22.5

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

17-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

0.03

0.0

0.2

0.2

0.3

0.8

0.4

0.7

1.1

0.1

0.2

25

5

5

5

5

5

5

5

5

50-150

50-150

7.7-8.3

7.7-8.3

8.36-8.96

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

%

%

pH

pH

pH

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

J

J

J

J

J

J

7.78

5.3

3.4

6.1

12.6

17.6

14.3

17.2

20.0

3.6
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Quality Control Report
Page 17 ofReport Date: 20-SEP-18Workorder: L2163882

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4224513

R4224653

Batch

Batch

IRM

IRM

WG2879455-2

WG2878509-2

2017-PSA

2017-PSA

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

17.1

2.8

3.6

10.0

14.9

13.9

15.1

21.7

18.2

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 18 ofReport Date: 20-SEP-18Workorder: L2163882

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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26-SEP-18 17:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164818 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_EL19-
1_SE_20180912-

0900

RG_EL19-
2_SE_20180912-

0940

RG_EL19-
3_SE_20180912-

1015

RG_EL19-
4_SE_20180912-

1040

RG_EL19-
5_SE_20180912-

1115

L2164818-1 L2164818-2 L2164818-3 L2164818-4 L2164818-5

09:00 09:40 10:15 10:40 11:15

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

41.2 62.2 63.4 55.8 50.0

8.06 7.70 7.77 7.89 7.82

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

2.7 <1.0 1.8 1.9 2.3

16.4 3.2 3.3 8.8 5.2

21.5 4.3 4.7 10.3 6.2

28.3 38.1 37.8 34.2 36.4

27.4 47.0 45.7 39.4 42.7

3.4 6.9 5.6 5.1 5.4

Silt loam Silt Silt Silt loam Silt

2.91 5.40 4.4 3.6 3.8

6020 6600 6910 5640 7050

0.39 0.47 0.41 0.40 0.42

4.92 5.62 5.31 4.88 5.39

107 126 163 116 134

0.52 0.60 0.47 0.49 0.45

<0.20 <0.20 <0.20 <0.20 <0.20

10.2 11.4 10.9 16.2 10.9

0.725 1.14 1.05 0.846 0.879

70000 67000 93600 83600 84800

15.8 18.0 19.7 15.8 18.7

3.56 4.36 3.87 3.76 4.10

7.90 11.3 9.11 8.12 9.01

9790 11500 10600 10300 10700

5.64 6.70 6.73 5.84 6.26

9.7 11.1 10.8 10.1 10.8

15300 15000 16100 17000 17700

380 464 480 440 482

0.0481 0.0346 0.0252 0.0263 0.0229

1.22 1.34 1.29 1.24 1.24

15.1 20.3 19.8 16.8 18.5

1220 1090 1120 1130 1260

1720 1790 2140 1530 2100

0.94 2.71 2.44 1.96 2.89

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



26-SEP-18 17:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164818 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_MICOMP1_SE
_20180912-0830

RG_MICOMP2_SE
_20180912-0930

RG_MICOMP3_SE
_20180912-1045

RG_MICOMP4_SE
_20180912-1130

RG_MICOMP5_SE
_20180912-1330

L2164818-6 L2164818-7 L2164818-8 L2164818-9 L2164818-10

08:30 09:30 10:45 11:30 13:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

89.4 91.7 86.4 96.9 94.7

7.50 7.43

7.81 7.52 7.65

17.6 <1.0 <1.0 <1.0 <1.0

2.8 <1.0 <1.0 <1.0 <1.0

4.2 <1.0 1.1 <1.0 1.6

4.8 <1.0 4.1 <1.0 12.6

2.6 <1.0 16.2 <1.0 29.7

<1.0 <1.0 8.9 <1.0 5.6

29.7 44.6 31.8 41.6 23.0

31.9 47.9 32.8 47.3 24.0

5.4 7.3 3.7 10.1 2.8

Silt loam Silt Silt loam Silt Sandy loam

8.95 10.5 5.50 12.4 4.15

8330 7670 8130 5570 6610

1.26 0.75 0.80 0.70 0.92

9.08 4.53 5.25 4.23 7.07

211 290 193 309 175

0.62 0.48 0.50 0.38 0.48

<0.20 <0.20 <0.20 <0.20 <0.20

9.5 17.4 7.3 21.2 7.8

1.46 1.98 1.09 2.17 1.08

64800 86000 27800 99400 37500

16.5 13.2 14.2 11.6 12.3

6.86 7.17 5.38 7.12 5.19

14.5 11.0 11.9 10.8 11.5

22600 11300 12600 9740 14300

11.0 9.68 9.77 7.37 8.69

10.4 11.0 8.6 8.2 8.6

8150 6290 5810 6380 5630

385 293 125 418 262

0.0282 0.0315 0.0319 0.0340 0.0279

2.14 1.11 1.06 1.04 1.45

41.2 54.9 28.6 68.0 31.4

1630 1200 1280 1260 1270

2050 2010 1860 1570 1570

1.48 8.58 3.89 7.86 3.40

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_EL19-
1_SE_20180912-

0900

RG_EL19-
2_SE_20180912-

0940

RG_EL19-
3_SE_20180912-

1015

RG_EL19-
4_SE_20180912-

1040

RG_EL19-
5_SE_20180912-

1115

L2164818-1 L2164818-2 L2164818-3 L2164818-4 L2164818-5

09:00 09:40 10:15 10:40 11:15

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.12 0.17 0.15 0.13 0.14

88 87 108 91 121

87.7 92.1 102 92.8 100

<1000 <1000 <1000 <1000 <1000

0.205 0.241 0.258 0.197 0.231

<2.0 <2.0 <2.0 <2.0 <2.0

20.3 20.5 26.8 22.0 23.0

<0.50 <0.50 <0.50 <0.50 <0.50

1.01 1.14 1.03 0.933 1.06

28.3 30.6 29.6 25.5 30.1

64.4 83.4 83.5 71.4 78.4

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 0.012 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 0.016 0.024 0.014 0.016

<0.010 0.015 0.023 0.014 0.016

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.015 0.032 0.049 0.030 0.034

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 0.011 <0.010 <0.010

<0.010 0.015 0.032 0.017 0.019

<0.010 <0.010 <0.010 <0.010 <0.010

0.031 0.094 0.171 0.098 0.104

0.042 0.137 0.267 0.143 0.161

0.013 0.045 0.073 0.040 0.044

0.018 0.038 0.021 0.016 0.016

0.036 0.103 0.174 0.096 0.109

<0.010 0.010 0.016 <0.010 0.011

<0.010 <0.010 <0.010 <0.010 <0.010

78.5 82.5 89.9 80.5 83.2

92.2 98.7 106.3 95.5 99.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_MICOMP1_SE
_20180912-0830

RG_MICOMP2_SE
_20180912-0930

RG_MICOMP3_SE
_20180912-1045

RG_MICOMP4_SE
_20180912-1130

RG_MICOMP5_SE
_20180912-1330

L2164818-6 L2164818-7 L2164818-8 L2164818-9 L2164818-10

08:30 09:30 10:45 11:30 13:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

0.20 0.16 0.18 0.17 0.16

99 158 77 164 77

117 117 59.4 138 70.1

<1000 2000 <1000 2600 <1000

0.267 0.253 0.241 0.212 0.214

<2.0 <2.0 <2.0 <2.0 <2.0

42.7 46.9 38.1 34.9 32.8

<0.50 <0.50 <0.50 <0.50 <0.50

1.43 1.08 1.07 1.19 1.03

47.7 32.0 37.2 23.7 34.0

124 137 98.1 141 104

<1.0 <1.0 <1.0 <1.0 <1.0

<0.022 0.030 <0.017 <0.071 <0.044

<0.022 <0.027 <0.017 <0.071 <0.044

<0.043 <0.054 <0.034 <0.14 <0.087

<0.017 <0.022 <0.014 <0.057 <0.035

<0.043 <0.054 0.044 <0.14 <0.087

<0.043 <0.054 0.046 <0.14 <0.087

<0.043 0.072 0.094 <0.14 <0.087

<0.043 0.063 0.063 <0.14 <0.087

<0.043 <0.054 0.039 <0.14 <0.087

<0.043 <0.054 <0.034 <0.14 <0.087

0.074 0.123 0.091 <0.14 0.129

<0.022 <0.027 <0.017 <0.071 <0.044

<0.043 0.058 0.058 <0.14 <0.087

<0.043 0.084 0.037 <0.14 <0.087

<0.043 <0.054 0.034 <0.14 <0.087

0.205 0.346 0.217 0.43 0.371

0.334 0.563 0.335 0.69 0.593

0.108 0.184 0.134 0.23 0.186

<0.010 <0.054 <0.034 <0.14 <0.087

0.238 0.387 0.227 0.42 0.416

<0.043 <0.054 0.047 <0.14 <0.087

<0.043 <0.054 <0.034 <0.14 <0.087

80.5 90.1 91.4 89.7 85.8

91.6 102.0 100.5 96.5 96.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_EL19-
1_SE_20180912-

0900

RG_EL19-
2_SE_20180912-

0940

RG_EL19-
3_SE_20180912-

1015

RG_EL19-
4_SE_20180912-

1040

RG_EL19-
5_SE_20180912-

1115

L2164818-1 L2164818-2 L2164818-3 L2164818-4 L2164818-5

09:00 09:40 10:15 10:40 11:15

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

80.1 82.9 89.9 80.5 87.1

86.0 92.4 101.8 90.9 95.0

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 0.19 0.26 0.17 0.19

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_MICOMP1_SE
_20180912-0830

RG_MICOMP2_SE
_20180912-0930

RG_MICOMP3_SE
_20180912-1045

RG_MICOMP4_SE
_20180912-1130

RG_MICOMP5_SE
_20180912-1330

L2164818-6 L2164818-7 L2164818-8 L2164818-9 L2164818-10

08:30 09:30 10:45 11:30 13:30

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

84.7 91.8 94.9 95.0 88.8

87.5 98.9 96.2 94.7 94.2

0.042 0.057 0.074 <0.13 0.085

0.49 0.91 1.05 <1.5 0.97

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

L2164818-10

L2164818-2

L2164818-3

L2164818-4

L2164818-6

L2164818-7

L2164818-8

L2164818-9

Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.
Limited sample was available for PSA (100g minimum is standard).  Measurement 
Uncertainty for PSA results may be higher than usual.

Qualifiers for Individual Samples Listed:

Sample Number

RG_MICOMP5_SE_2018091

RG_EL19-2_SE_20180912-0

RG_EL19-3_SE_20180912-1

RG_EL19-4_SE_20180912-1

RG_MICOMP1_SE_2018091

RG_MICOMP2_SE_2018091

RG_MICOMP3_SE_2018091

RG_MICOMP4_SE_2018091

Client Sample  ID       Description      

DLHM Detection Limit Adjusted: Sample has High Moisture Content

Qualifiers for Individual Parameters Listed:

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

Qualifier      

Description Qualifier      

26-SEP-18 17:27 (MT)

L2164818 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

Method Reference** Matrix 

Test Method References:            

Version: FINAL   
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PSA-PIPET-DETAIL-SK Particle size - Sieve and Pipette

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

Soil SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4231770

R4226347

R4217968

R4220727

Batch

Batch

Batch

Batch

DUP

LCS

MB

IRM

LCS

MB

CRM

CRM

LCS

LCS

MB

MB

CRM

LCS

MB

WG2879911-1

WG2879911-2

WG2879911-3

WG2879605-2

WG2879605-4

WG2879605-3

WG2878733-19

WG2879849-4

WG2878733-18

WG2879849-3

WG2878733-16

WG2879849-1

WG2879849-9

WG2879849-8

WG2879849-6

L2164818-3

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

2.53

99.2

<0.050

97.2

101.4

<0.05

99.3

102.3

97.6

88.0

<0.0050

<0.0050

98.5

107.0

<0.0050

21-SEP-18

21-SEP-18

21-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

0.9 20

80-120

80-120

90-110

70-130

70-130

80-120

80-120

70-130

80-120

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

0.05

0.05

0.005

0.005

0.005

2.55

17



Quality Control Report
Page 2 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4219634Batch
CRM

LCS

WG2879849-4

WG2879849-3

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

100.5

113.1

99.5

99.6

110.8

109.6

7.0

101.3

114.3

102.3

95.3

96.8

102.0

114.2

99.1

101.0

94.4

109.9

98.2

103.6

117.1

0.31

0.25

110.0

114.8

0.149

1.2

123.0

0.18

109.0

100.8

101.4

0.8

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 3 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4219634Batch
LCS

MB

WG2879849-3

WG2879849-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

97.2

98.5

87.8

102.0

102.3

98.9

94.3

98.6

96.7

96.3

93.8

96.9

99.7

100.5

91.3

97.1

98.3

96.3

96.4

100.4

88.7

93.7

101.1

102.2

101.0

89.5

92.7

103.6

101.2

96.9

96.6

94.5

<50

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg 50
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Quality Control Report
Page 4 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4219634Batch
MBWG2879849-1

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

17



Quality Control Report
Page 5 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4222814Batch
CRM

LCS

WG2878733-19

WG2878733-18

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

111.0

106.1

98.7

97.2

107.9

98.6

3.4

106.7

113.9

103.6

101.3

98.4

104.5

106.8

114.7

112.8

106.8

107.8

100.4

92.2

108.5

0.31

0.23

97.3

109.1

0.134

1.2

123.9

0.17

104.1

104.0

103.3

0.7

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 6 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4222814Batch
LCS

MB

WG2878733-18

WG2878733-16

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

95.7

115.9

99.1

96.2

99.6

94.3

101.3

97.8

98.7

95.0

97.0

95.0

95.9

99.2

101.4

107.7

96.8

108.7

96.1

95.7

98.8

97.6

105.0

100.2

97.1

104.3

102.2

110.7

100.3

97.1

95.9

99.3

<50

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg 50
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Quality Control Report
Page 7 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4222814Batch
MBWG2878733-16

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

17



Quality Control Report
Page 8 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4223887Batch
CRM

LCS

WG2879849-9

WG2879849-8

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

110.6

116.7

108.6

104.0

101.6

116.5

3.7

101.5

112.3

111.3

109.9

106.9

106.0

114.7

113.2

108.5

101.4

111.5

105.4

105.0

118.8

0.34

0.26

120.8

119.2

0.144

1.2

119.6

0.19

118.1

108.1

106.9

0.7

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 9 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4223887Batch
LCS

MB

WG2879849-8

WG2879849-6

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

101.4

117.7

110.7

112.9

102.9

117.5

106.3

110.9

106.2

115.9

118.2

115.2

115.3

112.5

116.6

115.6

113.5

111.8

111.8

105.2

112.3

114.8

117.3

111.5

104.1

107.9

110.6

107.2

114.1

119.3

115.7

111.8

117.3

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 10 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4223887Batch
MBWG2879849-6

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 11 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4218451

R4228128

Batch

Batch

LCS

MB

LCS

LCS

WG2878350-2

WG2878350-1

WG2881028-1

WG2881028-11

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

104.6

<0.25

74.0

70.7

86.5

75.5

86.5

84.2

84.1

90.4

92.1

95.2

92.9

92.4

80.4

75.3

84.9

81.9

74.7

74.0

94.9

76.8

81.5

74.5

79.7

77.5

91.9

81.6

88.2

93.6

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

90-110

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.25
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Quality Control Report
Page 12 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
LCS

LCS

WG2881028-11

WG2881028-8

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

92.9

85.2

96.2

103.9

89.0

85.7

83.8

83.5

80.7

88.6

83.7

81.5

104.9

82.9

85.4

95.3

75.6

73.2

88.4

76.3

84.4

87.9

87.4

80.1

92.4

98.0

85.3

80.0

78.3

78.9

75.8

84.6

78.7

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

17



Quality Control Report
Page 13 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
LCS

MB

MB

WG2881028-8

WG2881028-2

WG2881028-5

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

77.4

99.9

78.4

81.0

90.9

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

81.7

77.9

78.0

93.6

<0.0050

<0.0050

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005
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Quality Control Report
Page 14 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
MB

MB

WG2881028-5

WG2881028-9

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

84.8

80.2

78.6

82.0

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 15 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

Soil

R4228128

R4233523

R4233515

R4228888

Batch

Batch

Batch

Batch

MB

DUP

IRM

DUP

IRM

DUP

WG2881028-9

WG2884078-2

WG2884078-1

WG2884074-2

WG2884074-1

WG2879927-1

L2164818-5

SAL-STD9

L2164818-7

SAL-STD9

L2164818-1

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

pH (1:9)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

77.5

76.8

78.2

86.8

7.80

7.88

7.53

8.40

<1.0

<1.0

<1.0

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

0.02

0.03

N/A

N/A

N/A

0.2

0.3

25

5

5

7.7-8.3

8.36-8.96

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

pH

pH

%

%

%

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J

J

RPD-NA

RPD-NA

RPD-NA

7.82

7.50

<1.0

<1.0

<1.0
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Quality Control Report
Page 16 ofReport Date: 26-SEP-18Workorder: L2164818

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4228888Batch
DUP

IRM

WG2879927-1

WG2879927-2

L2164818-1

2017-PSA

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

3.2

16.4

20.6

27.5

28.9

3.0

2.8

4.0

10.4

15.2

13.4

13.7

23.1

17.5

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

0.5

0.1

0.9

0.8

1.6

0.4

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

J

J

J

2.7

16.4

21.5

28.3

27.4

3.4
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Quality Control Report
Page 17 ofReport Date: 26-SEP-18Workorder: L2164818

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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24-SEP-18 15:23 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2165013 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SE SE
13-SEP-18 13-SEP-18

RG_LE1_SE_2018
0913-1650

RG_DUP_SE_2018
0913-1650

L2165013-1 L2165013-2

16:50 16:50

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

69.6 68.9

7.10 7.15

3.4 <1.0

1.6 1.1

13.0 10.6

39.5 42.5

16.9 19.7

5.4 6.5

7.6 6.8

10.0 9.5

2.5 2.9

Loamy sand Loamy sand

3.65 3.78

8260 11800

<0.10 1.31

6.53 8.27

306 360

0.78 0.94

<0.20 <0.20

<5.0 7.3

2.51 2.79

5650 6370

15.4 23.4

7.07 7.65

18.5 21.6

14000 17900

10.3 11.8

10.2 14.3

2090 2450

378 413

0.0482 0.0511

1.17 1.98

27.8 31.7

1240 1430

1330 2360

0.78 1.15

0.27 0.34

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE
13-SEP-18 13-SEP-18

RG_LE1_SE_2018
0913-1650

RG_DUP_SE_2018
0913-1650

L2165013-1 L2165013-2

16:50 16:50

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

<50 59

49.7 57.9

<1000 <1000

0.227 0.298

<2.0 <2.0

17.7 54.0

<0.50 <0.50

1.49 1.81

44.2 65.8

119 129

2.8 <1.0

<0.0075 <0.0075

<0.0075 <0.0075

<0.015 <0.015

<0.0060 <0.0060

<0.015 <0.015

<0.010 <0.015

<0.015 0.016

<0.015 0.018

<0.015 <0.015

<0.015 <0.015

0.037 0.044

<0.0075 <0.0075

<0.015 <0.015

<0.015 <0.015

<0.015 <0.015

0.089 0.098

0.089 0.119

0.037 0.055

<0.010 <0.010

0.113 0.150

<0.015 0.016

<0.015 <0.015

74.4 73.9

87.6 84.2

74.2 75.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE
13-SEP-18 13-SEP-18

RG_LE1_SE_2018
0913-1650

RG_DUP_SE_2018
0913-1650

L2165013-1 L2165013-2

16:50 16:50

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

82.0 82.3

<0.020 <0.020

0.17 0.23

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLHM Detection Limit Adjusted: Sample has High Moisture Content

Qualifiers for Individual Parameters Listed:

Description Qualifier      
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
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Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-SEP-18Workorder: L2165013

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4226707

R4226387

R4217968

R4219634

Batch

Batch

Batch

Batch

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

CRM

WG2879916-2

WG2879916-3

WG2879612-2

WG2879612-5

WG2879612-4

WG2879849-4

WG2879849-3

WG2879849-1

WG2879849-4

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

97.8

<0.050

96.8

99.3

<0.05

102.3

88.0

<0.0050

100.5

113.1

99.5

99.6

110.8

109.6

7.0

101.3

114.3

102.3

95.3

96.8

102.0

20-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

0.05

0.05

0.005
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Quality Control Report
Page 2 ofReport Date: 24-SEP-18Workorder: L2165013

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4219634Batch
CRM

LCS

WG2879849-4

WG2879849-3

TILL-1
Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

114.2

99.1

101.0

94.4

109.9

98.2

103.6

117.1

0.31

0.25

110.0

114.8

0.149

1.2

123.0

0.18

109.0

100.8

101.4

0.8

97.2

98.5

87.8

102.0

102.3

98.9

94.3

98.6

96.7

96.3

93.8

96.9

99.7

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 24-SEP-18Workorder: L2165013

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4219634Batch
LCS

MB

WG2879849-3

WG2879849-1

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

100.5

91.3

97.1

98.3

96.3

96.4

100.4

88.7

93.7

101.1

102.2

101.0

89.5

92.7

103.6

101.2

96.9

96.6

94.5

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4219634

R4222667

R4228128

Batch

Batch

Batch

MB

DUP

LCS

MB

DUP

WG2879849-1

WG2879447-3

WG2879447-2

WG2879447-1

WG2881028-12

L2165013-1

L2165013-1

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

70.9

102.1

<0.25

<0.0075

<0.0075

<0.015

<0.0060

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

1.8

N/A

N/A

N/A

N/A

20

50

50

50

50

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

69.6

<0.0075

<0.0075

<0.015

<0.0060
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
DUP

LCS

WG2881028-12

WG2881028-1

L2165013-1
Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

<0.015

<0.010

<0.015

<0.015

<0.015

<0.015

0.035

<0.0075

<0.015

<0.015

<0.015

0.072

0.075

0.036

<0.010

0.100

<0.015

<0.015

74.0

70.7

86.5

75.5

86.5

84.2

84.1

90.4

92.1

95.2

92.9

92.4

80.4

75.3

84.9

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

N/A

N/A

N/A

N/A

N/A

N/A

7.0

N/A

N/A

N/A

N/A

21

17

4.4

N/A

12

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.015

<0.010

<0.015

<0.015

<0.015

<0.015

0.037

<0.0075

<0.015

<0.015

<0.015

0.089

0.089

0.037

<0.010

0.113

<0.015

<0.015

11



Quality Control Report
Page 6 ofReport Date: 24-SEP-18Workorder: L2165013

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
LCS

LCS

LCS

WG2881028-1

WG2881028-11

WG2881028-8

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

81.9

74.7

74.0

94.9

76.8

81.5

74.5

79.7

77.5

91.9

81.6

88.2

93.6

92.9

85.2

96.2

103.9

89.0

85.7

83.8

83.5

80.7

88.6

83.7

81.5

104.9

82.9

85.4

95.3

75.6

73.2

88.4

76.3

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 24-SEP-18Workorder: L2165013

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
LCS

MB

WG2881028-8

WG2881028-2

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

84.4

87.9

87.4

80.1

92.4

98.0

85.3

80.0

78.3

78.9

75.8

84.6

78.7

77.4

99.9

78.4

81.0

90.9

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01
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Quality Control Report
Page 8 ofReport Date: 24-SEP-18Workorder: L2165013

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
MB

MB

WG2881028-2

WG2881028-5

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

81.7

77.9

78.0

93.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 9 ofReport Date: 24-SEP-18Workorder: L2165013

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4228128Batch
MB

MB

MS

WG2881028-5

WG2881028-9

WG2881028-10 L2165013-2

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

84.8

80.2

78.6

82.0

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

77.5

76.8

78.2

86.8

79.6

77.7

93.6

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

50-150

50-150

50-150

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
Page 10 ofReport Date: 24-SEP-18Workorder: L2165013

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4228128

R4233523

R4228888

Batch

Batch

Batch

MS

IRM

IRM

WG2881028-10

WG2884078-1

WG2879927-2

L2165013-2

SAL-STD9

2017-PSA

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

85.5

89.2

89.6

90.8

83.4

90.9

98.8

87.6

87.1

85.6

84.5

85.6

83.5

77.6

81.0

102.5

80.0

87.1

95.0

7.88

2.8

4.0

10.4

15.2

13.4

13.7

23.1

17.5

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

22-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

%

%

%

%

%

%

%

%
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Quality Control Report
Page 11 ofReport Date: 24-SEP-18Workorder: L2165013

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Sample Details

ALS Sample ID Client Sample ID Matrix Date Sampled Time Sampled Qualifier
L2162034-1 RG_FO26-1_SE_20180907-1000 SE 7-Sep-18 10:00
L2162034-2 RG_FO26-2_SE_20180907-1100 SE 7-Sep-18 11:00
L2162034-3 RG_FO26-3_SE_20180907-1200 SE 7-Sep-18 12:00 PSAL
L2162034-4 RG_FOUKI1_SE_20180907-1515 SE 7-Sep-18 15:15 PSAL
L2162034-5 RG_FOUKI2_SE_20180907-1520 SE 7-Sep-18 15:20 PSAL
L2162034-6 RG_FOUKI3_SE_20180907-1600 SE 7-Sep-18 16:00 PSAL
L2162034-7 RG_FOUKI4_SE_20180907-1620 SE 7-Sep-18 16:20 PSAL
L2162034-8 RG_FOUKI5_SE_20180907-1720 SE 7-Sep-18 17:20 PSAL
L2162034-9 RG_DUP_SE_20180907-1515 SE 7-Sep-18 15:15 PSAL
L2162034-10 RG_FOBKS1_SE_20180908-1115 SE 8-Sep-18 11:15 PSAL
L2162034-11 RG_FOBKS2_SE_20180908-1030 SE 8-Sep-18 10:30 PSAL
L2162034-12 RG_FOBKS3_SE_20180908-1000 SE 8-Sep-18 10:00 PSAL
L2162034-13 RG_FOBKS4_SE_20180908-0910 SE 8-Sep-18 09:10 PSAL
L2162034-14 RG_FOBKS5_SE_20180908-0900 SE 8-Sep-18 09:00
L2162034-15 RG_HENUP1_SE_20180906-1000 SE 6-Sep-18 10:00
L2162034-16 RG_HENUP2_SE_20180906-1120 SE 6-Sep-18 11:20
L2162034-17 RG_HENUP3_SE_20180906-0955 SE 6-Sep-18 09:55
L2162034-18 RG_DUP_SE_20180906-1120 SE 6-Sep-18 11:20
L2162034-19 RG_FO22-1_SE_20180908-1515 SE 8-Sep-18 15:15
L2162034-20 RG_FO22-2_SE_20180908-1450 SE 8-Sep-18 14:50
L2162034-21 RG_FO22-3_SE_20180908-1430 SE 8-Sep-18 14:30
L2162034-22 RG_FO22-4_SE_20180908-1410 SE 8-Sep-18 14:10
L2162034-23 RG_FO22-5_SE_20180908-1350 SE 8-Sep-18 13:50
L2162034-24 RG_FOBCP1_SE_20180909-1030 SE 9-Sep-18 10:30 PSAL
L2162034-25 RG_FOBCP2_SE_20180909-1000 SE 9-Sep-18 10:00
L2162034-26 RG_FOBCP3_SE_20180909-0930 SE 9-Sep-18 09:30
L2162034-27 RG_FOBCP4_SE_20180909-0900 SE 9-Sep-18 09:00
L2162034-28 RG_FOBCP5_SE_20180909-0830 SE 9-Sep-18 08:30
L2162034-29 RG_FRUPO1_SE_20180909-1500 SE 9-Sep-18 15:00 PSAL
L2162034-30 RG_FRUPO2_SE_20180909-1440 SE 9-Sep-18 14:40 PSAL
L2162034-31 RG_FRUPO3_SE_20180909-1430 SE 9-Sep-18 14:30
L2162034-32 RG_FRUPO4_SE_20180909-1410 SE 9-Sep-18 14:10 PSAL
L2162034-33 RG_FRUPO5_SE_20180909-1350 SE 9-Sep-18 13:50

Qualifiers
PSAL Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for

Sample Summary   L2162034



Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

             
Physical Tests (Soil)            
Moisture L2162034-1 RG_FO26-1_SE_20180907-1000 MOISTURE-CL 78.3 0.25 % 7-Sep-18 10:00 11-Sep-18 946093
pH (1:2 soil:water) L2162034-1 RG_FO26-1_SE_20180907-1000 PH-1:2-CL 7.74 0.10 pH 7-Sep-18 10:00 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK 55.5 1.0 % 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK 8.8 1.0 % 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK 3.6 1.0 % 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK 5.6 1.0 % 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK 7.2 1.0 % 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK 5.1 1.0 % 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK 6.1 1.0 % 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK 6.7 1.0 % 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK 1.4 1.0 % 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
Texture L2162034-1 RG_FO26-1_SE_20180907-1000 PSA-PIPET-DETAIL-SK Sandy loam - 7-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-1 RG_FO26-1_SE_20180907-1000 C-TOC-CALC-SK 4.34 0.050 % 7-Sep-18 10:00 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 7560 50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 0.62 0.10 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 6.57 0.10 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 200 0.50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 0.59 0.10 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 7.0 5.0 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 0.943 0.020 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 50200 50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 15.4 0.50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 7.37 0.10 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 15.3 0.50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 17600 50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 9.50 0.50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 8.3 2.0 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 12100 20 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 672 1.0 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-1 RG_FO26-1_SE_20180907-1000 HG-200.2-CVAA-CL 0.0465 0.0050 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 1.64 0.10 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 24.6 0.50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 1630 50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 1950 100 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 1.29 0.20 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 0.16 0.10 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134



Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID

   

Physical Tests (Soil)  
Moisture L2162034-1 RG_FO26-1_SE_20180907-1000
pH (1:2 soil:water) L2162034-1 RG_FO26-1_SE_20180907-1000
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-1 RG_FO26-1_SE_20180907-1000
% Sand (2.00mm - 1.00mm) L2162034-1 RG_FO26-1_SE_20180907-1000
% Sand (1.00mm - 0.50mm) L2162034-1 RG_FO26-1_SE_20180907-1000
% Sand (0.50mm - 0.25mm) L2162034-1 RG_FO26-1_SE_20180907-1000
% Sand (0.25mm - 0.125mm) L2162034-1 RG_FO26-1_SE_20180907-1000
% Sand (0.125mm - 0.063mm) L2162034-1 RG_FO26-1_SE_20180907-1000
% Silt (0.063mm - 0.0312mm) L2162034-1 RG_FO26-1_SE_20180907-1000
% Silt (0.0312mm - 0.004mm) L2162034-1 RG_FO26-1_SE_20180907-1000
% Clay (<4um) L2162034-1 RG_FO26-1_SE_20180907-1000
Texture L2162034-1 RG_FO26-1_SE_20180907-1000
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-1 RG_FO26-1_SE_20180907-1000
   
Metals (Soil)  
Aluminum (Al) L2162034-1 RG_FO26-1_SE_20180907-1000
Antimony (Sb) L2162034-1 RG_FO26-1_SE_20180907-1000
Arsenic (As) L2162034-1 RG_FO26-1_SE_20180907-1000
Barium (Ba) L2162034-1 RG_FO26-1_SE_20180907-1000
Beryllium (Be) L2162034-1 RG_FO26-1_SE_20180907-1000
Bismuth (Bi) L2162034-1 RG_FO26-1_SE_20180907-1000
Boron (B) L2162034-1 RG_FO26-1_SE_20180907-1000
Cadmium (Cd) L2162034-1 RG_FO26-1_SE_20180907-1000
Calcium (Ca) L2162034-1 RG_FO26-1_SE_20180907-1000
Chromium (Cr) L2162034-1 RG_FO26-1_SE_20180907-1000
Cobalt (Co) L2162034-1 RG_FO26-1_SE_20180907-1000
Copper (Cu) L2162034-1 RG_FO26-1_SE_20180907-1000
Iron (Fe) L2162034-1 RG_FO26-1_SE_20180907-1000
Lead (Pb) L2162034-1 RG_FO26-1_SE_20180907-1000
Lithium (Li) L2162034-1 RG_FO26-1_SE_20180907-1000
Magnesium (Mg) L2162034-1 RG_FO26-1_SE_20180907-1000
Manganese (Mn) L2162034-1 RG_FO26-1_SE_20180907-1000
Mercury (Hg) L2162034-1 RG_FO26-1_SE_20180907-1000
Molybdenum (Mo) L2162034-1 RG_FO26-1_SE_20180907-1000
Nickel (Ni) L2162034-1 RG_FO26-1_SE_20180907-1000
Phosphorus (P) L2162034-1 RG_FO26-1_SE_20180907-1000
Potassium (K) L2162034-1 RG_FO26-1_SE_20180907-1000
Selenium (Se) L2162034-1 RG_FO26-1_SE_20180907-1000
Silver (Ag) L2162034-1 RG_FO26-1_SE_20180907-1000
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Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Sodium (Na) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 96 50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 66.3 0.50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL <1000 1000 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 0.230 0.050 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 11.0 1.0 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 0.999 0.050 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 29.7 0.20 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL 115 2.0 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-1 RG_FO26-1_SE_20180907-1000 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 7-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLQ 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Acridine L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.0080 0.0080 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.034 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.035 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.102 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.061 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.351 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.585 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.201 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Perylene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.412 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.026 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLHM 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 74.5 1 % 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 82.0 1 % 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 72.6 1 % 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 81.8 1 % 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.023 0.020 mg/kg 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-1 RG_FO26-1_SE_20180907-1000 PAH-TMB-D/A-MS-CL 0.41 0.21 mg/kg 7-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-2 RG_FO26-2_SE_20180907-1100 MOISTURE-CL 60.1 0.25 % 7-Sep-18 11:00 11-Sep-18 946093
pH (1:2 soil:water) L2162034-2 RG_FO26-2_SE_20180907-1100 PH-1:2-CL 7.97 0.10 pH 7-Sep-18 11:00 15-Sep-18 949581
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Parameter ALS ID Client Sample ID

Sodium (Na) L2162034-1 RG_FO26-1_SE_20180907-1000
Strontium (Sr) L2162034-1 RG_FO26-1_SE_20180907-1000
Sulfur (S) L2162034-1 RG_FO26-1_SE_20180907-1000
Thallium (Tl) L2162034-1 RG_FO26-1_SE_20180907-1000
Tin (Sn) L2162034-1 RG_FO26-1_SE_20180907-1000
Titanium (Ti) L2162034-1 RG_FO26-1_SE_20180907-1000
Tungsten (W) L2162034-1 RG_FO26-1_SE_20180907-1000
Uranium (U) L2162034-1 RG_FO26-1_SE_20180907-1000
Vanadium (V) L2162034-1 RG_FO26-1_SE_20180907-1000
Zinc (Zn) L2162034-1 RG_FO26-1_SE_20180907-1000
Zirconium (Zr) L2162034-1 RG_FO26-1_SE_20180907-1000
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-1 RG_FO26-1_SE_20180907-1000
Acenaphthylene L2162034-1 RG_FO26-1_SE_20180907-1000
Acridine L2162034-1 RG_FO26-1_SE_20180907-1000
Anthracene L2162034-1 RG_FO26-1_SE_20180907-1000
Benz(a)anthracene L2162034-1 RG_FO26-1_SE_20180907-1000
Benzo(a)pyrene L2162034-1 RG_FO26-1_SE_20180907-1000
Benzo(b&j)fluoranthene L2162034-1 RG_FO26-1_SE_20180907-1000
Benzo(e)pyrene L2162034-1 RG_FO26-1_SE_20180907-1000
Benzo(g,h,i)perylene L2162034-1 RG_FO26-1_SE_20180907-1000
Benzo(k)fluoranthene L2162034-1 RG_FO26-1_SE_20180907-1000
Chrysene L2162034-1 RG_FO26-1_SE_20180907-1000
Dibenz(a,h)anthracene L2162034-1 RG_FO26-1_SE_20180907-1000
Fluoranthene L2162034-1 RG_FO26-1_SE_20180907-1000
Fluorene L2162034-1 RG_FO26-1_SE_20180907-1000
Indeno(1,2,3-c,d)pyrene L2162034-1 RG_FO26-1_SE_20180907-1000
1-Methylnaphthalene L2162034-1 RG_FO26-1_SE_20180907-1000
2-Methylnaphthalene L2162034-1 RG_FO26-1_SE_20180907-1000
Naphthalene L2162034-1 RG_FO26-1_SE_20180907-1000
Perylene L2162034-1 RG_FO26-1_SE_20180907-1000
Phenanthrene L2162034-1 RG_FO26-1_SE_20180907-1000
Pyrene L2162034-1 RG_FO26-1_SE_20180907-1000
Quinoline L2162034-1 RG_FO26-1_SE_20180907-1000
d10-Acenaphthene L2162034-1 RG_FO26-1_SE_20180907-1000
d12-Chrysene L2162034-1 RG_FO26-1_SE_20180907-1000
d8-Naphthalene L2162034-1 RG_FO26-1_SE_20180907-1000
d10-Phenanthrene L2162034-1 RG_FO26-1_SE_20180907-1000
B(a)P Total Potency Equivalent L2162034-1 RG_FO26-1_SE_20180907-1000
IACR (CCME) L2162034-1 RG_FO26-1_SE_20180907-1000
   
Physical Tests (Soil)  
Moisture L2162034-2 RG_FO26-2_SE_20180907-1100
pH (1:2 soil:water) L2162034-2 RG_FO26-2_SE_20180907-1100
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK 14.9 1.0 % 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK 1.5 1.0 % 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK 2.8 1.0 % 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK 6.6 1.0 % 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK 11.9 1.0 % 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK 12.8 1.0 % 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK 20.8 1.0 % 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK 24.2 1.0 % 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK 4.6 1.0 % 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
Texture L2162034-2 RG_FO26-2_SE_20180907-1100 PSA-PIPET-DETAIL-SK Silt loam - 7-Sep-18 11:00 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-2 RG_FO26-2_SE_20180907-1100 C-TOC-CALC-SK 5.88 0.050 % 7-Sep-18 11:00 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 9530 50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 0.62 0.10 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 7.15 0.10 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 209 0.50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 0.67 0.10 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 8.5 5.0 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 1.28 0.020 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 37200 50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 19.0 0.50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 8.02 0.10 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 18.1 0.50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 20100 50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 11.7 0.50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 10.3 2.0 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 11200 20 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 667 1.0 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-2 RG_FO26-2_SE_20180907-1100 HG-200.2-CVAA-CL 0.0505 0.0050 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 1.73 0.10 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 27.1 0.50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 1670 50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 2300 100 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 1.35 0.20 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 0.21 0.10 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 88 50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 62.5 0.50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL <1000 1000 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 0.272 0.050 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
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Parameter ALS ID Client Sample ID

   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-2 RG_FO26-2_SE_20180907-1100
% Sand (2.00mm - 1.00mm) L2162034-2 RG_FO26-2_SE_20180907-1100
% Sand (1.00mm - 0.50mm) L2162034-2 RG_FO26-2_SE_20180907-1100
% Sand (0.50mm - 0.25mm) L2162034-2 RG_FO26-2_SE_20180907-1100
% Sand (0.25mm - 0.125mm) L2162034-2 RG_FO26-2_SE_20180907-1100
% Sand (0.125mm - 0.063mm) L2162034-2 RG_FO26-2_SE_20180907-1100
% Silt (0.063mm - 0.0312mm) L2162034-2 RG_FO26-2_SE_20180907-1100
% Silt (0.0312mm - 0.004mm) L2162034-2 RG_FO26-2_SE_20180907-1100
% Clay (<4um) L2162034-2 RG_FO26-2_SE_20180907-1100
Texture L2162034-2 RG_FO26-2_SE_20180907-1100
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-2 RG_FO26-2_SE_20180907-1100
   
Metals (Soil)  
Aluminum (Al) L2162034-2 RG_FO26-2_SE_20180907-1100
Antimony (Sb) L2162034-2 RG_FO26-2_SE_20180907-1100
Arsenic (As) L2162034-2 RG_FO26-2_SE_20180907-1100
Barium (Ba) L2162034-2 RG_FO26-2_SE_20180907-1100
Beryllium (Be) L2162034-2 RG_FO26-2_SE_20180907-1100
Bismuth (Bi) L2162034-2 RG_FO26-2_SE_20180907-1100
Boron (B) L2162034-2 RG_FO26-2_SE_20180907-1100
Cadmium (Cd) L2162034-2 RG_FO26-2_SE_20180907-1100
Calcium (Ca) L2162034-2 RG_FO26-2_SE_20180907-1100
Chromium (Cr) L2162034-2 RG_FO26-2_SE_20180907-1100
Cobalt (Co) L2162034-2 RG_FO26-2_SE_20180907-1100
Copper (Cu) L2162034-2 RG_FO26-2_SE_20180907-1100
Iron (Fe) L2162034-2 RG_FO26-2_SE_20180907-1100
Lead (Pb) L2162034-2 RG_FO26-2_SE_20180907-1100
Lithium (Li) L2162034-2 RG_FO26-2_SE_20180907-1100
Magnesium (Mg) L2162034-2 RG_FO26-2_SE_20180907-1100
Manganese (Mn) L2162034-2 RG_FO26-2_SE_20180907-1100
Mercury (Hg) L2162034-2 RG_FO26-2_SE_20180907-1100
Molybdenum (Mo) L2162034-2 RG_FO26-2_SE_20180907-1100
Nickel (Ni) L2162034-2 RG_FO26-2_SE_20180907-1100
Phosphorus (P) L2162034-2 RG_FO26-2_SE_20180907-1100
Potassium (K) L2162034-2 RG_FO26-2_SE_20180907-1100
Selenium (Se) L2162034-2 RG_FO26-2_SE_20180907-1100
Silver (Ag) L2162034-2 RG_FO26-2_SE_20180907-1100
Sodium (Na) L2162034-2 RG_FO26-2_SE_20180907-1100
Strontium (Sr) L2162034-2 RG_FO26-2_SE_20180907-1100
Sulfur (S) L2162034-2 RG_FO26-2_SE_20180907-1100
Thallium (Tl) L2162034-2 RG_FO26-2_SE_20180907-1100
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled
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Date
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Date
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Tin (Sn) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 12.4 1.0 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 0.958 0.050 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 33.4 0.20 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL 138 2.0 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-2 RG_FO26-2_SE_20180907-1100 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 7-Sep-18 11:00 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLQ 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Acridine L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.016 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.033 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.033 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.011 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.088 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.0070 0.0070 mg/kg DLQ 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.015 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.047 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.258 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.411 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.142 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Perylene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.346 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.025 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 65.2 1 % 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 81.3 1 % 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 59.2 1 % 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 79.5 1 % 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-2 RG_FO26-2_SE_20180907-1100 PAH-TMB-D/A-MS-CL 0.36 0.15 mg/kg 7-Sep-18 11:00 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-3 RG_FO26-3_SE_20180907-1200 MOISTURE-CL 79.4 0.25 % 7-Sep-18 12:00 11-Sep-18 946093
pH (1:2 soil:water) L2162034-3 RG_FO26-3_SE_20180907-1200 PH-1:2-CL 7.51 0.10 pH 7-Sep-18 12:00 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK 51.5 1.0 % 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK 8.0 1.0 % 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
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Report Version 1

Parameter ALS ID Client Sample ID

Tin (Sn) L2162034-2 RG_FO26-2_SE_20180907-1100
Titanium (Ti) L2162034-2 RG_FO26-2_SE_20180907-1100
Tungsten (W) L2162034-2 RG_FO26-2_SE_20180907-1100
Uranium (U) L2162034-2 RG_FO26-2_SE_20180907-1100
Vanadium (V) L2162034-2 RG_FO26-2_SE_20180907-1100
Zinc (Zn) L2162034-2 RG_FO26-2_SE_20180907-1100
Zirconium (Zr) L2162034-2 RG_FO26-2_SE_20180907-1100
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-2 RG_FO26-2_SE_20180907-1100
Acenaphthylene L2162034-2 RG_FO26-2_SE_20180907-1100
Acridine L2162034-2 RG_FO26-2_SE_20180907-1100
Anthracene L2162034-2 RG_FO26-2_SE_20180907-1100
Benz(a)anthracene L2162034-2 RG_FO26-2_SE_20180907-1100
Benzo(a)pyrene L2162034-2 RG_FO26-2_SE_20180907-1100
Benzo(b&j)fluoranthene L2162034-2 RG_FO26-2_SE_20180907-1100
Benzo(e)pyrene L2162034-2 RG_FO26-2_SE_20180907-1100
Benzo(g,h,i)perylene L2162034-2 RG_FO26-2_SE_20180907-1100
Benzo(k)fluoranthene L2162034-2 RG_FO26-2_SE_20180907-1100
Chrysene L2162034-2 RG_FO26-2_SE_20180907-1100
Dibenz(a,h)anthracene L2162034-2 RG_FO26-2_SE_20180907-1100
Fluoranthene L2162034-2 RG_FO26-2_SE_20180907-1100
Fluorene L2162034-2 RG_FO26-2_SE_20180907-1100
Indeno(1,2,3-c,d)pyrene L2162034-2 RG_FO26-2_SE_20180907-1100
1-Methylnaphthalene L2162034-2 RG_FO26-2_SE_20180907-1100
2-Methylnaphthalene L2162034-2 RG_FO26-2_SE_20180907-1100
Naphthalene L2162034-2 RG_FO26-2_SE_20180907-1100
Perylene L2162034-2 RG_FO26-2_SE_20180907-1100
Phenanthrene L2162034-2 RG_FO26-2_SE_20180907-1100
Pyrene L2162034-2 RG_FO26-2_SE_20180907-1100
Quinoline L2162034-2 RG_FO26-2_SE_20180907-1100
d10-Acenaphthene L2162034-2 RG_FO26-2_SE_20180907-1100
d12-Chrysene L2162034-2 RG_FO26-2_SE_20180907-1100
d8-Naphthalene L2162034-2 RG_FO26-2_SE_20180907-1100
d10-Phenanthrene L2162034-2 RG_FO26-2_SE_20180907-1100
B(a)P Total Potency Equivalent L2162034-2 RG_FO26-2_SE_20180907-1100
IACR (CCME) L2162034-2 RG_FO26-2_SE_20180907-1100
   
Physical Tests (Soil)  
Moisture L2162034-3 RG_FO26-3_SE_20180907-1200
pH (1:2 soil:water) L2162034-3 RG_FO26-3_SE_20180907-1200
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-3 RG_FO26-3_SE_20180907-1200
% Sand (2.00mm - 1.00mm) L2162034-3 RG_FO26-3_SE_20180907-1200
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  Soil Physical Tests
    
    
  Soil Particle Size
  Soil Particle Size
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Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

% Sand (1.00mm - 0.50mm) L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK 4.7 1.0 % 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK 4.0 1.0 % 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK 4.3 1.0 % 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK 4.0 1.0 % 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK 9.5 1.0 % 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK 11.2 1.0 % 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK 2.7 1.0 % 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
Texture L2162034-3 RG_FO26-3_SE_20180907-1200 PSA-PIPET-DETAIL-SK Sandy loam - 7-Sep-18 12:00 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-3 RG_FO26-3_SE_20180907-1200 C-TOC-CALC-SK 6.73 0.050 % 7-Sep-18 12:00 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 7390 50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 0.63 0.10 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 5.92 0.10 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 218 0.50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 0.67 0.10 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 8.4 5.0 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 0.933 0.020 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 48800 50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 21.5 0.50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 6.63 0.10 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 16.5 0.50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 15100 50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 10.4 0.50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 8.1 2.0 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 9260 20 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 587 1.0 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-3 RG_FO26-3_SE_20180907-1200 HG-200.2-CVAA-CL 0.0418 0.0050 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 1.91 0.10 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 27.1 0.50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 1470 50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 2080 100 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 1.61 0.20 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 0.17 0.10 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 95 50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 77.4 0.50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL <1000 1000 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 0.242 0.050 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 11.6 1.0 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 1.16 0.050 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 29.9 0.20 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
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Parameter ALS ID Client Sample ID

% Sand (1.00mm - 0.50mm) L2162034-3 RG_FO26-3_SE_20180907-1200
% Sand (0.50mm - 0.25mm) L2162034-3 RG_FO26-3_SE_20180907-1200
% Sand (0.25mm - 0.125mm) L2162034-3 RG_FO26-3_SE_20180907-1200
% Sand (0.125mm - 0.063mm) L2162034-3 RG_FO26-3_SE_20180907-1200
% Silt (0.063mm - 0.0312mm) L2162034-3 RG_FO26-3_SE_20180907-1200
% Silt (0.0312mm - 0.004mm) L2162034-3 RG_FO26-3_SE_20180907-1200
% Clay (<4um) L2162034-3 RG_FO26-3_SE_20180907-1200
Texture L2162034-3 RG_FO26-3_SE_20180907-1200
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-3 RG_FO26-3_SE_20180907-1200
   
Metals (Soil)  
Aluminum (Al) L2162034-3 RG_FO26-3_SE_20180907-1200
Antimony (Sb) L2162034-3 RG_FO26-3_SE_20180907-1200
Arsenic (As) L2162034-3 RG_FO26-3_SE_20180907-1200
Barium (Ba) L2162034-3 RG_FO26-3_SE_20180907-1200
Beryllium (Be) L2162034-3 RG_FO26-3_SE_20180907-1200
Bismuth (Bi) L2162034-3 RG_FO26-3_SE_20180907-1200
Boron (B) L2162034-3 RG_FO26-3_SE_20180907-1200
Cadmium (Cd) L2162034-3 RG_FO26-3_SE_20180907-1200
Calcium (Ca) L2162034-3 RG_FO26-3_SE_20180907-1200
Chromium (Cr) L2162034-3 RG_FO26-3_SE_20180907-1200
Cobalt (Co) L2162034-3 RG_FO26-3_SE_20180907-1200
Copper (Cu) L2162034-3 RG_FO26-3_SE_20180907-1200
Iron (Fe) L2162034-3 RG_FO26-3_SE_20180907-1200
Lead (Pb) L2162034-3 RG_FO26-3_SE_20180907-1200
Lithium (Li) L2162034-3 RG_FO26-3_SE_20180907-1200
Magnesium (Mg) L2162034-3 RG_FO26-3_SE_20180907-1200
Manganese (Mn) L2162034-3 RG_FO26-3_SE_20180907-1200
Mercury (Hg) L2162034-3 RG_FO26-3_SE_20180907-1200
Molybdenum (Mo) L2162034-3 RG_FO26-3_SE_20180907-1200
Nickel (Ni) L2162034-3 RG_FO26-3_SE_20180907-1200
Phosphorus (P) L2162034-3 RG_FO26-3_SE_20180907-1200
Potassium (K) L2162034-3 RG_FO26-3_SE_20180907-1200
Selenium (Se) L2162034-3 RG_FO26-3_SE_20180907-1200
Silver (Ag) L2162034-3 RG_FO26-3_SE_20180907-1200
Sodium (Na) L2162034-3 RG_FO26-3_SE_20180907-1200
Strontium (Sr) L2162034-3 RG_FO26-3_SE_20180907-1200
Sulfur (S) L2162034-3 RG_FO26-3_SE_20180907-1200
Thallium (Tl) L2162034-3 RG_FO26-3_SE_20180907-1200
Tin (Sn) L2162034-3 RG_FO26-3_SE_20180907-1200
Titanium (Ti) L2162034-3 RG_FO26-3_SE_20180907-1200
Tungsten (W) L2162034-3 RG_FO26-3_SE_20180907-1200
Uranium (U) L2162034-3 RG_FO26-3_SE_20180907-1200
Vanadium (V) L2162034-3 RG_FO26-3_SE_20180907-1200

QC Eval Hold Time
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  Soil Particle Size
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  Soil Metals
  Soil Metals
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
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Zinc (Zn) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL 114 2.0 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-3 RG_FO26-3_SE_20180907-1200 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 7-Sep-18 12:00 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLQ 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.012 0.012 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Acridine L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.0096 0.0096 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.032 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.032 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.079 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.012 0.012 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.048 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.236 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.391 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.126 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Perylene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.321 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLHM 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 62.5 1 % 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 81.8 1 % 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 54.0 1 % 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 77.3 1 % 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.026 0.023 mg/kg 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-3 RG_FO26-3_SE_20180907-1200 PAH-TMB-D/A-MS-CL 0.42 0.26 mg/kg 7-Sep-18 12:00 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-4 RG_FOUKI1_SE_20180907-1515 MOISTURE-CL 84.8 0.25 % 7-Sep-18 15:15 11-Sep-18 946093
pH (1:2 soil:water) L2162034-4 RG_FOUKI1_SE_20180907-1515 PH-1:2-CL 7.87 0.10 pH 7-Sep-18 15:15 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK 23.9 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK <1.0 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK <1.0 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK 1.2 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK 4.2 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK 7.0 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK 25.9 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
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Parameter ALS ID Client Sample ID

Zinc (Zn) L2162034-3 RG_FO26-3_SE_20180907-1200
Zirconium (Zr) L2162034-3 RG_FO26-3_SE_20180907-1200
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-3 RG_FO26-3_SE_20180907-1200
Acenaphthylene L2162034-3 RG_FO26-3_SE_20180907-1200
Acridine L2162034-3 RG_FO26-3_SE_20180907-1200
Anthracene L2162034-3 RG_FO26-3_SE_20180907-1200
Benz(a)anthracene L2162034-3 RG_FO26-3_SE_20180907-1200
Benzo(a)pyrene L2162034-3 RG_FO26-3_SE_20180907-1200
Benzo(b&j)fluoranthene L2162034-3 RG_FO26-3_SE_20180907-1200
Benzo(e)pyrene L2162034-3 RG_FO26-3_SE_20180907-1200
Benzo(g,h,i)perylene L2162034-3 RG_FO26-3_SE_20180907-1200
Benzo(k)fluoranthene L2162034-3 RG_FO26-3_SE_20180907-1200
Chrysene L2162034-3 RG_FO26-3_SE_20180907-1200
Dibenz(a,h)anthracene L2162034-3 RG_FO26-3_SE_20180907-1200
Fluoranthene L2162034-3 RG_FO26-3_SE_20180907-1200
Fluorene L2162034-3 RG_FO26-3_SE_20180907-1200
Indeno(1,2,3-c,d)pyrene L2162034-3 RG_FO26-3_SE_20180907-1200
1-Methylnaphthalene L2162034-3 RG_FO26-3_SE_20180907-1200
2-Methylnaphthalene L2162034-3 RG_FO26-3_SE_20180907-1200
Naphthalene L2162034-3 RG_FO26-3_SE_20180907-1200
Perylene L2162034-3 RG_FO26-3_SE_20180907-1200
Phenanthrene L2162034-3 RG_FO26-3_SE_20180907-1200
Pyrene L2162034-3 RG_FO26-3_SE_20180907-1200
Quinoline L2162034-3 RG_FO26-3_SE_20180907-1200
d10-Acenaphthene L2162034-3 RG_FO26-3_SE_20180907-1200
d12-Chrysene L2162034-3 RG_FO26-3_SE_20180907-1200
d8-Naphthalene L2162034-3 RG_FO26-3_SE_20180907-1200
d10-Phenanthrene L2162034-3 RG_FO26-3_SE_20180907-1200
B(a)P Total Potency Equivalent L2162034-3 RG_FO26-3_SE_20180907-1200
IACR (CCME) L2162034-3 RG_FO26-3_SE_20180907-1200
   
Physical Tests (Soil)  
Moisture L2162034-4 RG_FOUKI1_SE_20180907-1515
pH (1:2 soil:water) L2162034-4 RG_FOUKI1_SE_20180907-1515
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-4 RG_FOUKI1_SE_20180907-1515
% Sand (2.00mm - 1.00mm) L2162034-4 RG_FOUKI1_SE_20180907-1515
% Sand (1.00mm - 0.50mm) L2162034-4 RG_FOUKI1_SE_20180907-1515
% Sand (0.50mm - 0.25mm) L2162034-4 RG_FOUKI1_SE_20180907-1515
% Sand (0.25mm - 0.125mm) L2162034-4 RG_FOUKI1_SE_20180907-1515
% Sand (0.125mm - 0.063mm) L2162034-4 RG_FOUKI1_SE_20180907-1515
% Silt (0.063mm - 0.0312mm) L2162034-4 RG_FOUKI1_SE_20180907-1515
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
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Prep
Date

Analysis
Date

QC Lot

% Silt (0.0312mm - 0.004mm) L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK 30.7 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK 5.8 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
Texture L2162034-4 RG_FOUKI1_SE_20180907-1515 PSA-PIPET-DETAIL-SK Silt loam - 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-4 RG_FOUKI1_SE_20180907-1515 C-TOC-CALC-SK 14.3 0.050 % 7-Sep-18 15:15 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 5300 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 0.45 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 3.98 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 211 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 0.36 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 6.8 5.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 1.62 0.020 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 77700 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 14.6 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 6.31 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 12.1 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 12600 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 6.24 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 6.6 2.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 13800 20 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 984 1.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-4 RG_FOUKI1_SE_20180907-1515 HG-200.2-CVAA-CL 0.0410 0.0050 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 1.23 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 44.4 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 1170 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 1300 100 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 6.36 0.20 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 0.14 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 83 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 66.0 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 1400 1000 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 0.147 0.050 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 15.7 1.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 0.845 0.050 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 24.1 0.20 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL 137 2.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-4 RG_FOUKI1_SE_20180907-1515 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
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% Silt (0.0312mm - 0.004mm) L2162034-4 RG_FOUKI1_SE_20180907-1515
% Clay (<4um) L2162034-4 RG_FOUKI1_SE_20180907-1515
Texture L2162034-4 RG_FOUKI1_SE_20180907-1515
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-4 RG_FOUKI1_SE_20180907-1515
   
Metals (Soil)  
Aluminum (Al) L2162034-4 RG_FOUKI1_SE_20180907-1515
Antimony (Sb) L2162034-4 RG_FOUKI1_SE_20180907-1515
Arsenic (As) L2162034-4 RG_FOUKI1_SE_20180907-1515
Barium (Ba) L2162034-4 RG_FOUKI1_SE_20180907-1515
Beryllium (Be) L2162034-4 RG_FOUKI1_SE_20180907-1515
Bismuth (Bi) L2162034-4 RG_FOUKI1_SE_20180907-1515
Boron (B) L2162034-4 RG_FOUKI1_SE_20180907-1515
Cadmium (Cd) L2162034-4 RG_FOUKI1_SE_20180907-1515
Calcium (Ca) L2162034-4 RG_FOUKI1_SE_20180907-1515
Chromium (Cr) L2162034-4 RG_FOUKI1_SE_20180907-1515
Cobalt (Co) L2162034-4 RG_FOUKI1_SE_20180907-1515
Copper (Cu) L2162034-4 RG_FOUKI1_SE_20180907-1515
Iron (Fe) L2162034-4 RG_FOUKI1_SE_20180907-1515
Lead (Pb) L2162034-4 RG_FOUKI1_SE_20180907-1515
Lithium (Li) L2162034-4 RG_FOUKI1_SE_20180907-1515
Magnesium (Mg) L2162034-4 RG_FOUKI1_SE_20180907-1515
Manganese (Mn) L2162034-4 RG_FOUKI1_SE_20180907-1515
Mercury (Hg) L2162034-4 RG_FOUKI1_SE_20180907-1515
Molybdenum (Mo) L2162034-4 RG_FOUKI1_SE_20180907-1515
Nickel (Ni) L2162034-4 RG_FOUKI1_SE_20180907-1515
Phosphorus (P) L2162034-4 RG_FOUKI1_SE_20180907-1515
Potassium (K) L2162034-4 RG_FOUKI1_SE_20180907-1515
Selenium (Se) L2162034-4 RG_FOUKI1_SE_20180907-1515
Silver (Ag) L2162034-4 RG_FOUKI1_SE_20180907-1515
Sodium (Na) L2162034-4 RG_FOUKI1_SE_20180907-1515
Strontium (Sr) L2162034-4 RG_FOUKI1_SE_20180907-1515
Sulfur (S) L2162034-4 RG_FOUKI1_SE_20180907-1515
Thallium (Tl) L2162034-4 RG_FOUKI1_SE_20180907-1515
Tin (Sn) L2162034-4 RG_FOUKI1_SE_20180907-1515
Titanium (Ti) L2162034-4 RG_FOUKI1_SE_20180907-1515
Tungsten (W) L2162034-4 RG_FOUKI1_SE_20180907-1515
Uranium (U) L2162034-4 RG_FOUKI1_SE_20180907-1515
Vanadium (V) L2162034-4 RG_FOUKI1_SE_20180907-1515
Zinc (Zn) L2162034-4 RG_FOUKI1_SE_20180907-1515
Zirconium (Zr) L2162034-4 RG_FOUKI1_SE_20180907-1515
   
Polycyclic Aromatic Hydrocarbons (Soil)  
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
    
    



Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled
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Acenaphthene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.15 0.15 mg/kg DLQ 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.022 0.015 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Acridine L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.012 0.012 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.108 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.061 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.160 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.172 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.076 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.406 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.033 0.033 mg/kg DLQ 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.075 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.403 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 1.69 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 2.93 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.790 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Perylene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 1.72 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.124 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 65.9 1 % 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 83.6 1 % 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 59.5 1 % 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 78.8 1 % 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.112 0.038 mg/kg 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-4 RG_FOUKI1_SE_20180907-1515 PAH-TMB-D/A-MS-CL 1.87 0.36 mg/kg 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-5 RG_FOUKI2_SE_20180907-1520 MOISTURE-CL 80.0 0.25 % 7-Sep-18 15:20 11-Sep-18 946093
pH (1:2 soil:water) L2162034-5 RG_FOUKI2_SE_20180907-1520 PH-1:2-CL 7.90 0.10 pH 7-Sep-18 15:20 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK 26.2 1.0 % 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK 4.2 1.0 % 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK 4.0 1.0 % 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK 5.3 1.0 % 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK 6.5 1.0 % 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK 6.6 1.0 % 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK 18.6 1.0 % 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK 23.1 1.0 % 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK 5.6 1.0 % 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
Texture L2162034-5 RG_FOUKI2_SE_20180907-1520 PSA-PIPET-DETAIL-SK Silt loam - 7-Sep-18 15:20 14-Sep-18 15-Sep-18 947123
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Parameter ALS ID Client Sample ID

Acenaphthene L2162034-4 RG_FOUKI1_SE_20180907-1515
Acenaphthylene L2162034-4 RG_FOUKI1_SE_20180907-1515
Acridine L2162034-4 RG_FOUKI1_SE_20180907-1515
Anthracene L2162034-4 RG_FOUKI1_SE_20180907-1515
Benz(a)anthracene L2162034-4 RG_FOUKI1_SE_20180907-1515
Benzo(a)pyrene L2162034-4 RG_FOUKI1_SE_20180907-1515
Benzo(b&j)fluoranthene L2162034-4 RG_FOUKI1_SE_20180907-1515
Benzo(e)pyrene L2162034-4 RG_FOUKI1_SE_20180907-1515
Benzo(g,h,i)perylene L2162034-4 RG_FOUKI1_SE_20180907-1515
Benzo(k)fluoranthene L2162034-4 RG_FOUKI1_SE_20180907-1515
Chrysene L2162034-4 RG_FOUKI1_SE_20180907-1515
Dibenz(a,h)anthracene L2162034-4 RG_FOUKI1_SE_20180907-1515
Fluoranthene L2162034-4 RG_FOUKI1_SE_20180907-1515
Fluorene L2162034-4 RG_FOUKI1_SE_20180907-1515
Indeno(1,2,3-c,d)pyrene L2162034-4 RG_FOUKI1_SE_20180907-1515
1-Methylnaphthalene L2162034-4 RG_FOUKI1_SE_20180907-1515
2-Methylnaphthalene L2162034-4 RG_FOUKI1_SE_20180907-1515
Naphthalene L2162034-4 RG_FOUKI1_SE_20180907-1515
Perylene L2162034-4 RG_FOUKI1_SE_20180907-1515
Phenanthrene L2162034-4 RG_FOUKI1_SE_20180907-1515
Pyrene L2162034-4 RG_FOUKI1_SE_20180907-1515
Quinoline L2162034-4 RG_FOUKI1_SE_20180907-1515
d10-Acenaphthene L2162034-4 RG_FOUKI1_SE_20180907-1515
d12-Chrysene L2162034-4 RG_FOUKI1_SE_20180907-1515
d8-Naphthalene L2162034-4 RG_FOUKI1_SE_20180907-1515
d10-Phenanthrene L2162034-4 RG_FOUKI1_SE_20180907-1515
B(a)P Total Potency Equivalent L2162034-4 RG_FOUKI1_SE_20180907-1515
IACR (CCME) L2162034-4 RG_FOUKI1_SE_20180907-1515
   
Physical Tests (Soil)  
Moisture L2162034-5 RG_FOUKI2_SE_20180907-1520
pH (1:2 soil:water) L2162034-5 RG_FOUKI2_SE_20180907-1520
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-5 RG_FOUKI2_SE_20180907-1520
% Sand (2.00mm - 1.00mm) L2162034-5 RG_FOUKI2_SE_20180907-1520
% Sand (1.00mm - 0.50mm) L2162034-5 RG_FOUKI2_SE_20180907-1520
% Sand (0.50mm - 0.25mm) L2162034-5 RG_FOUKI2_SE_20180907-1520
% Sand (0.25mm - 0.125mm) L2162034-5 RG_FOUKI2_SE_20180907-1520
% Sand (0.125mm - 0.063mm) L2162034-5 RG_FOUKI2_SE_20180907-1520
% Silt (0.063mm - 0.0312mm) L2162034-5 RG_FOUKI2_SE_20180907-1520
% Silt (0.0312mm - 0.004mm) L2162034-5 RG_FOUKI2_SE_20180907-1520
% Clay (<4um) L2162034-5 RG_FOUKI2_SE_20180907-1520
Texture L2162034-5 RG_FOUKI2_SE_20180907-1520
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  Soil Physical Tests
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-5 RG_FOUKI2_SE_20180907-1520 C-TOC-CALC-SK 11.6 0.050 % 7-Sep-18 15:20 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 5780 50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 0.58 0.10 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 5.03 0.10 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 217 0.50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 0.49 0.10 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 7.5 5.0 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 1.61 0.020 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 83500 50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 13.9 0.50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 6.34 0.10 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 14.0 0.50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 15900 50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 8.42 0.50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 8.8 2.0 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 12800 20 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 850 1.0 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-5 RG_FOUKI2_SE_20180907-1520 HG-200.2-CVAA-CL 0.0407 0.0050 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 1.72 0.10 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 39.3 0.50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 1160 50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 1340 100 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 5.03 0.20 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 0.16 0.10 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 78 50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 81.1 0.50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 1300 1000 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 0.164 0.050 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 10.8 1.0 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 1.03 0.050 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 25.9 0.20 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL 143 2.0 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-5 RG_FOUKI2_SE_20180907-1520 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 7-Sep-18 15:20 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL <0.15 0.15 mg/kg DLQ 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.021 0.012 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Acridine L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.0104 0.0092 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
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Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-5 RG_FOUKI2_SE_20180907-1520
   
Metals (Soil)  
Aluminum (Al) L2162034-5 RG_FOUKI2_SE_20180907-1520
Antimony (Sb) L2162034-5 RG_FOUKI2_SE_20180907-1520
Arsenic (As) L2162034-5 RG_FOUKI2_SE_20180907-1520
Barium (Ba) L2162034-5 RG_FOUKI2_SE_20180907-1520
Beryllium (Be) L2162034-5 RG_FOUKI2_SE_20180907-1520
Bismuth (Bi) L2162034-5 RG_FOUKI2_SE_20180907-1520
Boron (B) L2162034-5 RG_FOUKI2_SE_20180907-1520
Cadmium (Cd) L2162034-5 RG_FOUKI2_SE_20180907-1520
Calcium (Ca) L2162034-5 RG_FOUKI2_SE_20180907-1520
Chromium (Cr) L2162034-5 RG_FOUKI2_SE_20180907-1520
Cobalt (Co) L2162034-5 RG_FOUKI2_SE_20180907-1520
Copper (Cu) L2162034-5 RG_FOUKI2_SE_20180907-1520
Iron (Fe) L2162034-5 RG_FOUKI2_SE_20180907-1520
Lead (Pb) L2162034-5 RG_FOUKI2_SE_20180907-1520
Lithium (Li) L2162034-5 RG_FOUKI2_SE_20180907-1520
Magnesium (Mg) L2162034-5 RG_FOUKI2_SE_20180907-1520
Manganese (Mn) L2162034-5 RG_FOUKI2_SE_20180907-1520
Mercury (Hg) L2162034-5 RG_FOUKI2_SE_20180907-1520
Molybdenum (Mo) L2162034-5 RG_FOUKI2_SE_20180907-1520
Nickel (Ni) L2162034-5 RG_FOUKI2_SE_20180907-1520
Phosphorus (P) L2162034-5 RG_FOUKI2_SE_20180907-1520
Potassium (K) L2162034-5 RG_FOUKI2_SE_20180907-1520
Selenium (Se) L2162034-5 RG_FOUKI2_SE_20180907-1520
Silver (Ag) L2162034-5 RG_FOUKI2_SE_20180907-1520
Sodium (Na) L2162034-5 RG_FOUKI2_SE_20180907-1520
Strontium (Sr) L2162034-5 RG_FOUKI2_SE_20180907-1520
Sulfur (S) L2162034-5 RG_FOUKI2_SE_20180907-1520
Thallium (Tl) L2162034-5 RG_FOUKI2_SE_20180907-1520
Tin (Sn) L2162034-5 RG_FOUKI2_SE_20180907-1520
Titanium (Ti) L2162034-5 RG_FOUKI2_SE_20180907-1520
Tungsten (W) L2162034-5 RG_FOUKI2_SE_20180907-1520
Uranium (U) L2162034-5 RG_FOUKI2_SE_20180907-1520
Vanadium (V) L2162034-5 RG_FOUKI2_SE_20180907-1520
Zinc (Zn) L2162034-5 RG_FOUKI2_SE_20180907-1520
Zirconium (Zr) L2162034-5 RG_FOUKI2_SE_20180907-1520
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-5 RG_FOUKI2_SE_20180907-1520
Acenaphthylene L2162034-5 RG_FOUKI2_SE_20180907-1520
Acridine L2162034-5 RG_FOUKI2_SE_20180907-1520
Anthracene L2162034-5 RG_FOUKI2_SE_20180907-1520
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Benz(a)anthracene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.093 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.055 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.145 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.153 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.068 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.359 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL <0.032 0.032 mg/kg DLQ 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.067 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.386 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 1.70 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 2.95 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.789 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Perylene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 1.58 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.109 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 68.7 1 % 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 79.2 1 % 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 62.8 1 % 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 77.6 1 % 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 0.101 0.032 mg/kg 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-5 RG_FOUKI2_SE_20180907-1520 PAH-TMB-D/A-MS-CL 1.66 0.29 mg/kg 7-Sep-18 15:20 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-6 RG_FOUKI3_SE_20180907-1600 MOISTURE-CL 84.1 0.25 % 7-Sep-18 16:00 11-Sep-18 946093
pH (1:2 soil:water) L2162034-6 RG_FOUKI3_SE_20180907-1600 PH-1:2-CL 7.80 0.10 pH 7-Sep-18 16:00 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK 4.4 1.0 % 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK 4.4 1.0 % 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK 4.1 1.0 % 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK 4.6 1.0 % 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK 5.9 1.0 % 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK 6.9 1.0 % 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK 25.5 1.0 % 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK 33.4 1.0 % 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK 10.9 1.0 % 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
Texture L2162034-6 RG_FOUKI3_SE_20180907-1600 PSA-PIPET-DETAIL-SK Silt loam - 7-Sep-18 16:00 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-6 RG_FOUKI3_SE_20180907-1600 C-TOC-CALC-SK 13.6 0.050 % 7-Sep-18 16:00 17-Sep-18
             
Metals (Soil)            
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Benz(a)anthracene L2162034-5 RG_FOUKI2_SE_20180907-1520
Benzo(a)pyrene L2162034-5 RG_FOUKI2_SE_20180907-1520
Benzo(b&j)fluoranthene L2162034-5 RG_FOUKI2_SE_20180907-1520
Benzo(e)pyrene L2162034-5 RG_FOUKI2_SE_20180907-1520
Benzo(g,h,i)perylene L2162034-5 RG_FOUKI2_SE_20180907-1520
Benzo(k)fluoranthene L2162034-5 RG_FOUKI2_SE_20180907-1520
Chrysene L2162034-5 RG_FOUKI2_SE_20180907-1520
Dibenz(a,h)anthracene L2162034-5 RG_FOUKI2_SE_20180907-1520
Fluoranthene L2162034-5 RG_FOUKI2_SE_20180907-1520
Fluorene L2162034-5 RG_FOUKI2_SE_20180907-1520
Indeno(1,2,3-c,d)pyrene L2162034-5 RG_FOUKI2_SE_20180907-1520
1-Methylnaphthalene L2162034-5 RG_FOUKI2_SE_20180907-1520
2-Methylnaphthalene L2162034-5 RG_FOUKI2_SE_20180907-1520
Naphthalene L2162034-5 RG_FOUKI2_SE_20180907-1520
Perylene L2162034-5 RG_FOUKI2_SE_20180907-1520
Phenanthrene L2162034-5 RG_FOUKI2_SE_20180907-1520
Pyrene L2162034-5 RG_FOUKI2_SE_20180907-1520
Quinoline L2162034-5 RG_FOUKI2_SE_20180907-1520
d10-Acenaphthene L2162034-5 RG_FOUKI2_SE_20180907-1520
d12-Chrysene L2162034-5 RG_FOUKI2_SE_20180907-1520
d8-Naphthalene L2162034-5 RG_FOUKI2_SE_20180907-1520
d10-Phenanthrene L2162034-5 RG_FOUKI2_SE_20180907-1520
B(a)P Total Potency Equivalent L2162034-5 RG_FOUKI2_SE_20180907-1520
IACR (CCME) L2162034-5 RG_FOUKI2_SE_20180907-1520
   
Physical Tests (Soil)  
Moisture L2162034-6 RG_FOUKI3_SE_20180907-1600
pH (1:2 soil:water) L2162034-6 RG_FOUKI3_SE_20180907-1600
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-6 RG_FOUKI3_SE_20180907-1600
% Sand (2.00mm - 1.00mm) L2162034-6 RG_FOUKI3_SE_20180907-1600
% Sand (1.00mm - 0.50mm) L2162034-6 RG_FOUKI3_SE_20180907-1600
% Sand (0.50mm - 0.25mm) L2162034-6 RG_FOUKI3_SE_20180907-1600
% Sand (0.25mm - 0.125mm) L2162034-6 RG_FOUKI3_SE_20180907-1600
% Sand (0.125mm - 0.063mm) L2162034-6 RG_FOUKI3_SE_20180907-1600
% Silt (0.063mm - 0.0312mm) L2162034-6 RG_FOUKI3_SE_20180907-1600
% Silt (0.0312mm - 0.004mm) L2162034-6 RG_FOUKI3_SE_20180907-1600
% Clay (<4um) L2162034-6 RG_FOUKI3_SE_20180907-1600
Texture L2162034-6 RG_FOUKI3_SE_20180907-1600
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-6 RG_FOUKI3_SE_20180907-1600
   
Metals (Soil)  
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Aluminum (Al) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 4260 50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 0.54 0.10 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 4.24 0.10 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 226 0.50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 0.41 0.10 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 6.5 5.0 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 1.89 0.020 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 86500 50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 10.0 0.50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 6.56 0.10 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 12.7 0.50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 14000 50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 7.95 0.50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 6.6 2.0 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 11400 20 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 854 1.0 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-6 RG_FOUKI3_SE_20180907-1600 HG-200.2-CVAA-CL 0.0402 0.0050 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 1.65 0.10 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 41.5 0.50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 1070 50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 970 100 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 8.19 0.20 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 0.18 0.10 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 74 50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 76.5 0.50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 1500 1000 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 0.141 0.050 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 9.0 1.0 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 0.951 0.050 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 22.3 0.20 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL 158 2.0 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-6 RG_FOUKI3_SE_20180907-1600 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 7-Sep-18 16:00 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL <0.16 0.16 mg/kg DLQ 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.022 0.015 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Acridine L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL <0.029 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLCI 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL <0.12 0.12 mg/kg DLCI 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.063 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.166 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.178 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.086 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
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Aluminum (Al) L2162034-6 RG_FOUKI3_SE_20180907-1600
Antimony (Sb) L2162034-6 RG_FOUKI3_SE_20180907-1600
Arsenic (As) L2162034-6 RG_FOUKI3_SE_20180907-1600
Barium (Ba) L2162034-6 RG_FOUKI3_SE_20180907-1600
Beryllium (Be) L2162034-6 RG_FOUKI3_SE_20180907-1600
Bismuth (Bi) L2162034-6 RG_FOUKI3_SE_20180907-1600
Boron (B) L2162034-6 RG_FOUKI3_SE_20180907-1600
Cadmium (Cd) L2162034-6 RG_FOUKI3_SE_20180907-1600
Calcium (Ca) L2162034-6 RG_FOUKI3_SE_20180907-1600
Chromium (Cr) L2162034-6 RG_FOUKI3_SE_20180907-1600
Cobalt (Co) L2162034-6 RG_FOUKI3_SE_20180907-1600
Copper (Cu) L2162034-6 RG_FOUKI3_SE_20180907-1600
Iron (Fe) L2162034-6 RG_FOUKI3_SE_20180907-1600
Lead (Pb) L2162034-6 RG_FOUKI3_SE_20180907-1600
Lithium (Li) L2162034-6 RG_FOUKI3_SE_20180907-1600
Magnesium (Mg) L2162034-6 RG_FOUKI3_SE_20180907-1600
Manganese (Mn) L2162034-6 RG_FOUKI3_SE_20180907-1600
Mercury (Hg) L2162034-6 RG_FOUKI3_SE_20180907-1600
Molybdenum (Mo) L2162034-6 RG_FOUKI3_SE_20180907-1600
Nickel (Ni) L2162034-6 RG_FOUKI3_SE_20180907-1600
Phosphorus (P) L2162034-6 RG_FOUKI3_SE_20180907-1600
Potassium (K) L2162034-6 RG_FOUKI3_SE_20180907-1600
Selenium (Se) L2162034-6 RG_FOUKI3_SE_20180907-1600
Silver (Ag) L2162034-6 RG_FOUKI3_SE_20180907-1600
Sodium (Na) L2162034-6 RG_FOUKI3_SE_20180907-1600
Strontium (Sr) L2162034-6 RG_FOUKI3_SE_20180907-1600
Sulfur (S) L2162034-6 RG_FOUKI3_SE_20180907-1600
Thallium (Tl) L2162034-6 RG_FOUKI3_SE_20180907-1600
Tin (Sn) L2162034-6 RG_FOUKI3_SE_20180907-1600
Titanium (Ti) L2162034-6 RG_FOUKI3_SE_20180907-1600
Tungsten (W) L2162034-6 RG_FOUKI3_SE_20180907-1600
Uranium (U) L2162034-6 RG_FOUKI3_SE_20180907-1600
Vanadium (V) L2162034-6 RG_FOUKI3_SE_20180907-1600
Zinc (Zn) L2162034-6 RG_FOUKI3_SE_20180907-1600
Zirconium (Zr) L2162034-6 RG_FOUKI3_SE_20180907-1600
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-6 RG_FOUKI3_SE_20180907-1600
Acenaphthylene L2162034-6 RG_FOUKI3_SE_20180907-1600
Acridine L2162034-6 RG_FOUKI3_SE_20180907-1600
Anthracene L2162034-6 RG_FOUKI3_SE_20180907-1600
Benz(a)anthracene L2162034-6 RG_FOUKI3_SE_20180907-1600
Benzo(a)pyrene L2162034-6 RG_FOUKI3_SE_20180907-1600
Benzo(b&j)fluoranthene L2162034-6 RG_FOUKI3_SE_20180907-1600
Benzo(e)pyrene L2162034-6 RG_FOUKI3_SE_20180907-1600
Benzo(g,h,i)perylene L2162034-6 RG_FOUKI3_SE_20180907-1600
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  Soil Metals
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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  Soil Metals
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  Soil Metals
  Soil Metals
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Benzo(k)fluoranthene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL <0.029 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.408 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL <0.035 0.035 mg/kg DLQ 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.074 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.424 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL <0.029 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 1.82 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 3.17 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.868 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Perylene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL <0.029 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 1.74 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.127 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL <0.029 0.029 mg/kg DLHM 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 65.4 1 % 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 79.1 1 % 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 58.5 1 % 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 76.1 1 % 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 0.111 0.043 mg/kg 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-6 RG_FOUKI3_SE_20180907-1600 PAH-TMB-D/A-MS-CL 1.77 0.49 mg/kg 7-Sep-18 16:00 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-7 RG_FOUKI4_SE_20180907-1620 MOISTURE-CL 86.7 0.25 % 7-Sep-18 16:20 11-Sep-18 946093
pH (1:2 soil:water) L2162034-7 RG_FOUKI4_SE_20180907-1620 PH-1:2-CL 7.84 0.10 pH 7-Sep-18 16:20 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK 21.5 1.0 % 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK 11.6 1.0 % 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK 8.4 1.0 % 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK 4.9 1.0 % 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK 5.2 1.0 % 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK 5.1 1.0 % 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK 17.5 1.0 % 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK 20.9 1.0 % 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK 5.0 1.0 % 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
Texture L2162034-7 RG_FOUKI4_SE_20180907-1620 PSA-PIPET-DETAIL-SK Silt loam / Sandy loam - 7-Sep-18 16:20 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-7 RG_FOUKI4_SE_20180907-1620 C-TOC-CALC-SK 10.1 0.050 % 7-Sep-18 16:20 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 5370 50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 0.56 0.10 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 4.65 0.10 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 214 0.50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 0.51 0.10 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134



Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID

Benzo(k)fluoranthene L2162034-6 RG_FOUKI3_SE_20180907-1600
Chrysene L2162034-6 RG_FOUKI3_SE_20180907-1600
Dibenz(a,h)anthracene L2162034-6 RG_FOUKI3_SE_20180907-1600
Fluoranthene L2162034-6 RG_FOUKI3_SE_20180907-1600
Fluorene L2162034-6 RG_FOUKI3_SE_20180907-1600
Indeno(1,2,3-c,d)pyrene L2162034-6 RG_FOUKI3_SE_20180907-1600
1-Methylnaphthalene L2162034-6 RG_FOUKI3_SE_20180907-1600
2-Methylnaphthalene L2162034-6 RG_FOUKI3_SE_20180907-1600
Naphthalene L2162034-6 RG_FOUKI3_SE_20180907-1600
Perylene L2162034-6 RG_FOUKI3_SE_20180907-1600
Phenanthrene L2162034-6 RG_FOUKI3_SE_20180907-1600
Pyrene L2162034-6 RG_FOUKI3_SE_20180907-1600
Quinoline L2162034-6 RG_FOUKI3_SE_20180907-1600
d10-Acenaphthene L2162034-6 RG_FOUKI3_SE_20180907-1600
d12-Chrysene L2162034-6 RG_FOUKI3_SE_20180907-1600
d8-Naphthalene L2162034-6 RG_FOUKI3_SE_20180907-1600
d10-Phenanthrene L2162034-6 RG_FOUKI3_SE_20180907-1600
B(a)P Total Potency Equivalent L2162034-6 RG_FOUKI3_SE_20180907-1600
IACR (CCME) L2162034-6 RG_FOUKI3_SE_20180907-1600
   
Physical Tests (Soil)  
Moisture L2162034-7 RG_FOUKI4_SE_20180907-1620
pH (1:2 soil:water) L2162034-7 RG_FOUKI4_SE_20180907-1620
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-7 RG_FOUKI4_SE_20180907-1620
% Sand (2.00mm - 1.00mm) L2162034-7 RG_FOUKI4_SE_20180907-1620
% Sand (1.00mm - 0.50mm) L2162034-7 RG_FOUKI4_SE_20180907-1620
% Sand (0.50mm - 0.25mm) L2162034-7 RG_FOUKI4_SE_20180907-1620
% Sand (0.25mm - 0.125mm) L2162034-7 RG_FOUKI4_SE_20180907-1620
% Sand (0.125mm - 0.063mm) L2162034-7 RG_FOUKI4_SE_20180907-1620
% Silt (0.063mm - 0.0312mm) L2162034-7 RG_FOUKI4_SE_20180907-1620
% Silt (0.0312mm - 0.004mm) L2162034-7 RG_FOUKI4_SE_20180907-1620
% Clay (<4um) L2162034-7 RG_FOUKI4_SE_20180907-1620
Texture L2162034-7 RG_FOUKI4_SE_20180907-1620
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-7 RG_FOUKI4_SE_20180907-1620
   
Metals (Soil)  
Aluminum (Al) L2162034-7 RG_FOUKI4_SE_20180907-1620
Antimony (Sb) L2162034-7 RG_FOUKI4_SE_20180907-1620
Arsenic (As) L2162034-7 RG_FOUKI4_SE_20180907-1620
Barium (Ba) L2162034-7 RG_FOUKI4_SE_20180907-1620
Beryllium (Be) L2162034-7 RG_FOUKI4_SE_20180907-1620
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
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Units Qual Date
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Time
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Bismuth (Bi) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 6.5 5.0 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 1.60 0.020 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 79000 50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 12.5 0.50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 6.51 0.10 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 13.2 0.50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 15700 50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 8.28 0.50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 9.0 2.0 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 12400 20 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 850 1.0 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-7 RG_FOUKI4_SE_20180907-1620 HG-200.2-CVAA-CL 0.0389 0.0050 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 1.53 0.10 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 38.2 0.50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 1230 50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 1150 100 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 6.94 0.20 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 0.17 0.10 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 75 50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 76.8 0.50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 1400 1000 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 0.162 0.050 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 7.9 1.0 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 1.05 0.050 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 24.4 0.20 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL 149 2.0 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-7 RG_FOUKI4_SE_20180907-1620 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 7-Sep-18 16:20 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL <0.20 0.20 mg/kg DLQ 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.030 0.018 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Acridine L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL <0.035 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL <0.017 0.017 mg/kg DLCI 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.141 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.083 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.213 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.223 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.104 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL <0.035 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.529 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL <0.046 0.046 mg/kg DLQ 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.094 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.545 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
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Bismuth (Bi) L2162034-7 RG_FOUKI4_SE_20180907-1620
Boron (B) L2162034-7 RG_FOUKI4_SE_20180907-1620
Cadmium (Cd) L2162034-7 RG_FOUKI4_SE_20180907-1620
Calcium (Ca) L2162034-7 RG_FOUKI4_SE_20180907-1620
Chromium (Cr) L2162034-7 RG_FOUKI4_SE_20180907-1620
Cobalt (Co) L2162034-7 RG_FOUKI4_SE_20180907-1620
Copper (Cu) L2162034-7 RG_FOUKI4_SE_20180907-1620
Iron (Fe) L2162034-7 RG_FOUKI4_SE_20180907-1620
Lead (Pb) L2162034-7 RG_FOUKI4_SE_20180907-1620
Lithium (Li) L2162034-7 RG_FOUKI4_SE_20180907-1620
Magnesium (Mg) L2162034-7 RG_FOUKI4_SE_20180907-1620
Manganese (Mn) L2162034-7 RG_FOUKI4_SE_20180907-1620
Mercury (Hg) L2162034-7 RG_FOUKI4_SE_20180907-1620
Molybdenum (Mo) L2162034-7 RG_FOUKI4_SE_20180907-1620
Nickel (Ni) L2162034-7 RG_FOUKI4_SE_20180907-1620
Phosphorus (P) L2162034-7 RG_FOUKI4_SE_20180907-1620
Potassium (K) L2162034-7 RG_FOUKI4_SE_20180907-1620
Selenium (Se) L2162034-7 RG_FOUKI4_SE_20180907-1620
Silver (Ag) L2162034-7 RG_FOUKI4_SE_20180907-1620
Sodium (Na) L2162034-7 RG_FOUKI4_SE_20180907-1620
Strontium (Sr) L2162034-7 RG_FOUKI4_SE_20180907-1620
Sulfur (S) L2162034-7 RG_FOUKI4_SE_20180907-1620
Thallium (Tl) L2162034-7 RG_FOUKI4_SE_20180907-1620
Tin (Sn) L2162034-7 RG_FOUKI4_SE_20180907-1620
Titanium (Ti) L2162034-7 RG_FOUKI4_SE_20180907-1620
Tungsten (W) L2162034-7 RG_FOUKI4_SE_20180907-1620
Uranium (U) L2162034-7 RG_FOUKI4_SE_20180907-1620
Vanadium (V) L2162034-7 RG_FOUKI4_SE_20180907-1620
Zinc (Zn) L2162034-7 RG_FOUKI4_SE_20180907-1620
Zirconium (Zr) L2162034-7 RG_FOUKI4_SE_20180907-1620
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-7 RG_FOUKI4_SE_20180907-1620
Acenaphthylene L2162034-7 RG_FOUKI4_SE_20180907-1620
Acridine L2162034-7 RG_FOUKI4_SE_20180907-1620
Anthracene L2162034-7 RG_FOUKI4_SE_20180907-1620
Benz(a)anthracene L2162034-7 RG_FOUKI4_SE_20180907-1620
Benzo(a)pyrene L2162034-7 RG_FOUKI4_SE_20180907-1620
Benzo(b&j)fluoranthene L2162034-7 RG_FOUKI4_SE_20180907-1620
Benzo(e)pyrene L2162034-7 RG_FOUKI4_SE_20180907-1620
Benzo(g,h,i)perylene L2162034-7 RG_FOUKI4_SE_20180907-1620
Benzo(k)fluoranthene L2162034-7 RG_FOUKI4_SE_20180907-1620
Chrysene L2162034-7 RG_FOUKI4_SE_20180907-1620
Dibenz(a,h)anthracene L2162034-7 RG_FOUKI4_SE_20180907-1620
Fluoranthene L2162034-7 RG_FOUKI4_SE_20180907-1620
Fluorene L2162034-7 RG_FOUKI4_SE_20180907-1620
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Indeno(1,2,3-c,d)pyrene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL <0.035 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 2.37 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 4.13 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 1.12 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Perylene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL <0.035 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 2.22 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.154 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL <0.035 0.035 mg/kg DLHM 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 73.6 1 % 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 87.4 1 % 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 67.3 1 % 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 84.4 1 % 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 0.152 0.048 mg/kg 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-7 RG_FOUKI4_SE_20180907-1620 PAH-TMB-D/A-MS-CL 2.47 0.44 mg/kg 7-Sep-18 16:20 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-8 RG_FOUKI5_SE_20180907-1720 MOISTURE-CL 85.0 0.25 % 7-Sep-18 17:20 11-Sep-18 946093
pH (1:2 soil:water) L2162034-8 RG_FOUKI5_SE_20180907-1720 PH-1:2-CL 7.77 0.10 pH 7-Sep-18 17:20 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK 6.1 1.0 % 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK 1.4 1.0 % 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK <1.0 1.0 % 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK 1.0 1.0 % 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK 3.4 1.0 % 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK 6.4 1.0 % 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK 32.4 1.0 % 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK 39.1 1.0 % 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK 9.7 1.0 % 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
Texture L2162034-8 RG_FOUKI5_SE_20180907-1720 PSA-PIPET-DETAIL-SK Silt loam - 7-Sep-18 17:20 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-8 RG_FOUKI5_SE_20180907-1720 C-TOC-CALC-SK 16.6 0.050 % 7-Sep-18 17:20 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 4040 50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 0.47 0.10 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 3.13 0.10 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 227 0.50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 0.35 0.10 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 8.3 5.0 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 1.91 0.020 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 97100 50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 9.90 0.50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
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Indeno(1,2,3-c,d)pyrene L2162034-7 RG_FOUKI4_SE_20180907-1620
1-Methylnaphthalene L2162034-7 RG_FOUKI4_SE_20180907-1620
2-Methylnaphthalene L2162034-7 RG_FOUKI4_SE_20180907-1620
Naphthalene L2162034-7 RG_FOUKI4_SE_20180907-1620
Perylene L2162034-7 RG_FOUKI4_SE_20180907-1620
Phenanthrene L2162034-7 RG_FOUKI4_SE_20180907-1620
Pyrene L2162034-7 RG_FOUKI4_SE_20180907-1620
Quinoline L2162034-7 RG_FOUKI4_SE_20180907-1620
d10-Acenaphthene L2162034-7 RG_FOUKI4_SE_20180907-1620
d12-Chrysene L2162034-7 RG_FOUKI4_SE_20180907-1620
d8-Naphthalene L2162034-7 RG_FOUKI4_SE_20180907-1620
d10-Phenanthrene L2162034-7 RG_FOUKI4_SE_20180907-1620
B(a)P Total Potency Equivalent L2162034-7 RG_FOUKI4_SE_20180907-1620
IACR (CCME) L2162034-7 RG_FOUKI4_SE_20180907-1620
   
Physical Tests (Soil)  
Moisture L2162034-8 RG_FOUKI5_SE_20180907-1720
pH (1:2 soil:water) L2162034-8 RG_FOUKI5_SE_20180907-1720
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-8 RG_FOUKI5_SE_20180907-1720
% Sand (2.00mm - 1.00mm) L2162034-8 RG_FOUKI5_SE_20180907-1720
% Sand (1.00mm - 0.50mm) L2162034-8 RG_FOUKI5_SE_20180907-1720
% Sand (0.50mm - 0.25mm) L2162034-8 RG_FOUKI5_SE_20180907-1720
% Sand (0.25mm - 0.125mm) L2162034-8 RG_FOUKI5_SE_20180907-1720
% Sand (0.125mm - 0.063mm) L2162034-8 RG_FOUKI5_SE_20180907-1720
% Silt (0.063mm - 0.0312mm) L2162034-8 RG_FOUKI5_SE_20180907-1720
% Silt (0.0312mm - 0.004mm) L2162034-8 RG_FOUKI5_SE_20180907-1720
% Clay (<4um) L2162034-8 RG_FOUKI5_SE_20180907-1720
Texture L2162034-8 RG_FOUKI5_SE_20180907-1720
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-8 RG_FOUKI5_SE_20180907-1720
   
Metals (Soil)  
Aluminum (Al) L2162034-8 RG_FOUKI5_SE_20180907-1720
Antimony (Sb) L2162034-8 RG_FOUKI5_SE_20180907-1720
Arsenic (As) L2162034-8 RG_FOUKI5_SE_20180907-1720
Barium (Ba) L2162034-8 RG_FOUKI5_SE_20180907-1720
Beryllium (Be) L2162034-8 RG_FOUKI5_SE_20180907-1720
Bismuth (Bi) L2162034-8 RG_FOUKI5_SE_20180907-1720
Boron (B) L2162034-8 RG_FOUKI5_SE_20180907-1720
Cadmium (Cd) L2162034-8 RG_FOUKI5_SE_20180907-1720
Calcium (Ca) L2162034-8 RG_FOUKI5_SE_20180907-1720
Chromium (Cr) L2162034-8 RG_FOUKI5_SE_20180907-1720

QC Eval Hold Time
Eval
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Cobalt (Co) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 6.32 0.10 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 11.3 0.50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 12000 50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 6.79 0.50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 5.8 2.0 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 11700 20 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 1230 1.0 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-8 RG_FOUKI5_SE_20180907-1720 HG-200.2-CVAA-CL 0.0398 0.0050 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 1.33 0.10 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 41.3 0.50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 1050 50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 1030 100 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 5.09 0.20 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 0.15 0.10 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 88 50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 78.3 0.50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 1500 1000 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 0.115 0.050 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 12.9 1.0 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 0.942 0.050 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 20.9 0.20 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL 147 2.0 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-8 RG_FOUKI5_SE_20180907-1720 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 7-Sep-18 17:20 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL <0.20 0.20 mg/kg DLQ 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.030 0.015 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Acridine L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.013 0.012 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.137 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.079 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.215 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.228 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.103 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.557 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL <0.045 0.045 mg/kg DLQ 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.095 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.550 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 2.36 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 4.14 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 1.11 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Perylene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485



Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID

Cobalt (Co) L2162034-8 RG_FOUKI5_SE_20180907-1720
Copper (Cu) L2162034-8 RG_FOUKI5_SE_20180907-1720
Iron (Fe) L2162034-8 RG_FOUKI5_SE_20180907-1720
Lead (Pb) L2162034-8 RG_FOUKI5_SE_20180907-1720
Lithium (Li) L2162034-8 RG_FOUKI5_SE_20180907-1720
Magnesium (Mg) L2162034-8 RG_FOUKI5_SE_20180907-1720
Manganese (Mn) L2162034-8 RG_FOUKI5_SE_20180907-1720
Mercury (Hg) L2162034-8 RG_FOUKI5_SE_20180907-1720
Molybdenum (Mo) L2162034-8 RG_FOUKI5_SE_20180907-1720
Nickel (Ni) L2162034-8 RG_FOUKI5_SE_20180907-1720
Phosphorus (P) L2162034-8 RG_FOUKI5_SE_20180907-1720
Potassium (K) L2162034-8 RG_FOUKI5_SE_20180907-1720
Selenium (Se) L2162034-8 RG_FOUKI5_SE_20180907-1720
Silver (Ag) L2162034-8 RG_FOUKI5_SE_20180907-1720
Sodium (Na) L2162034-8 RG_FOUKI5_SE_20180907-1720
Strontium (Sr) L2162034-8 RG_FOUKI5_SE_20180907-1720
Sulfur (S) L2162034-8 RG_FOUKI5_SE_20180907-1720
Thallium (Tl) L2162034-8 RG_FOUKI5_SE_20180907-1720
Tin (Sn) L2162034-8 RG_FOUKI5_SE_20180907-1720
Titanium (Ti) L2162034-8 RG_FOUKI5_SE_20180907-1720
Tungsten (W) L2162034-8 RG_FOUKI5_SE_20180907-1720
Uranium (U) L2162034-8 RG_FOUKI5_SE_20180907-1720
Vanadium (V) L2162034-8 RG_FOUKI5_SE_20180907-1720
Zinc (Zn) L2162034-8 RG_FOUKI5_SE_20180907-1720
Zirconium (Zr) L2162034-8 RG_FOUKI5_SE_20180907-1720
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-8 RG_FOUKI5_SE_20180907-1720
Acenaphthylene L2162034-8 RG_FOUKI5_SE_20180907-1720
Acridine L2162034-8 RG_FOUKI5_SE_20180907-1720
Anthracene L2162034-8 RG_FOUKI5_SE_20180907-1720
Benz(a)anthracene L2162034-8 RG_FOUKI5_SE_20180907-1720
Benzo(a)pyrene L2162034-8 RG_FOUKI5_SE_20180907-1720
Benzo(b&j)fluoranthene L2162034-8 RG_FOUKI5_SE_20180907-1720
Benzo(e)pyrene L2162034-8 RG_FOUKI5_SE_20180907-1720
Benzo(g,h,i)perylene L2162034-8 RG_FOUKI5_SE_20180907-1720
Benzo(k)fluoranthene L2162034-8 RG_FOUKI5_SE_20180907-1720
Chrysene L2162034-8 RG_FOUKI5_SE_20180907-1720
Dibenz(a,h)anthracene L2162034-8 RG_FOUKI5_SE_20180907-1720
Fluoranthene L2162034-8 RG_FOUKI5_SE_20180907-1720
Fluorene L2162034-8 RG_FOUKI5_SE_20180907-1720
Indeno(1,2,3-c,d)pyrene L2162034-8 RG_FOUKI5_SE_20180907-1720
1-Methylnaphthalene L2162034-8 RG_FOUKI5_SE_20180907-1720
2-Methylnaphthalene L2162034-8 RG_FOUKI5_SE_20180907-1720
Naphthalene L2162034-8 RG_FOUKI5_SE_20180907-1720
Perylene L2162034-8 RG_FOUKI5_SE_20180907-1720
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  Soil Metals
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  Soil Metals
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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Units Qual Date
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Time
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Date
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Phenanthrene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 2.24 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.161 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLHM 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 71.4 1 % 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 85.1 1 % 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 63.3 1 % 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 81.8 1 % 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 0.146 0.044 mg/kg 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-8 RG_FOUKI5_SE_20180907-1720 PAH-TMB-D/A-MS-CL 2.45 0.39 mg/kg 7-Sep-18 17:20 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-9 RG_DUP_SE_20180907-1515 MOISTURE-CL 83.2 0.25 % 7-Sep-18 15:15 11-Sep-18 946093
pH (1:2 soil:water) L2162034-9 RG_DUP_SE_20180907-1515 PH-1:2-CL 7.84 0.10 pH 7-Sep-18 15:15 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK <1.0 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK <1.0 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK <1.0 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK <1.0 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK 4.2 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK 7.5 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK 34.1 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK 42.4 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK 9.8 1.0 % 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
Texture L2162034-9 RG_DUP_SE_20180907-1515 PSA-PIPET-DETAIL-SK Silt loam - 7-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-9 RG_DUP_SE_20180907-1515 C-TOC-CALC-SK 14.7 0.050 % 7-Sep-18 15:15 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 4960 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 0.41 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 3.61 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 235 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 0.42 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 7.9 5.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 1.67 0.020 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 91000 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 11.3 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 6.11 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 11.6 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 12200 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 6.89 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 7.2 2.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
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Parameter ALS ID Client Sample ID

Phenanthrene L2162034-8 RG_FOUKI5_SE_20180907-1720
Pyrene L2162034-8 RG_FOUKI5_SE_20180907-1720
Quinoline L2162034-8 RG_FOUKI5_SE_20180907-1720
d10-Acenaphthene L2162034-8 RG_FOUKI5_SE_20180907-1720
d12-Chrysene L2162034-8 RG_FOUKI5_SE_20180907-1720
d8-Naphthalene L2162034-8 RG_FOUKI5_SE_20180907-1720
d10-Phenanthrene L2162034-8 RG_FOUKI5_SE_20180907-1720
B(a)P Total Potency Equivalent L2162034-8 RG_FOUKI5_SE_20180907-1720
IACR (CCME) L2162034-8 RG_FOUKI5_SE_20180907-1720
   
Physical Tests (Soil)  
Moisture L2162034-9 RG_DUP_SE_20180907-1515
pH (1:2 soil:water) L2162034-9 RG_DUP_SE_20180907-1515
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-9 RG_DUP_SE_20180907-1515
% Sand (2.00mm - 1.00mm) L2162034-9 RG_DUP_SE_20180907-1515
% Sand (1.00mm - 0.50mm) L2162034-9 RG_DUP_SE_20180907-1515
% Sand (0.50mm - 0.25mm) L2162034-9 RG_DUP_SE_20180907-1515
% Sand (0.25mm - 0.125mm) L2162034-9 RG_DUP_SE_20180907-1515
% Sand (0.125mm - 0.063mm) L2162034-9 RG_DUP_SE_20180907-1515
% Silt (0.063mm - 0.0312mm) L2162034-9 RG_DUP_SE_20180907-1515
% Silt (0.0312mm - 0.004mm) L2162034-9 RG_DUP_SE_20180907-1515
% Clay (<4um) L2162034-9 RG_DUP_SE_20180907-1515
Texture L2162034-9 RG_DUP_SE_20180907-1515
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-9 RG_DUP_SE_20180907-1515
   
Metals (Soil)  
Aluminum (Al) L2162034-9 RG_DUP_SE_20180907-1515
Antimony (Sb) L2162034-9 RG_DUP_SE_20180907-1515
Arsenic (As) L2162034-9 RG_DUP_SE_20180907-1515
Barium (Ba) L2162034-9 RG_DUP_SE_20180907-1515
Beryllium (Be) L2162034-9 RG_DUP_SE_20180907-1515
Bismuth (Bi) L2162034-9 RG_DUP_SE_20180907-1515
Boron (B) L2162034-9 RG_DUP_SE_20180907-1515
Cadmium (Cd) L2162034-9 RG_DUP_SE_20180907-1515
Calcium (Ca) L2162034-9 RG_DUP_SE_20180907-1515
Chromium (Cr) L2162034-9 RG_DUP_SE_20180907-1515
Cobalt (Co) L2162034-9 RG_DUP_SE_20180907-1515
Copper (Cu) L2162034-9 RG_DUP_SE_20180907-1515
Iron (Fe) L2162034-9 RG_DUP_SE_20180907-1515
Lead (Pb) L2162034-9 RG_DUP_SE_20180907-1515
Lithium (Li) L2162034-9 RG_DUP_SE_20180907-1515

QC Eval Hold Time
Eval

Matrix Class

  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Physical Tests
  Soil Physical Tests
    
    
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
    
    
  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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Magnesium (Mg) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 13700 20 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 1030 1.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-9 RG_DUP_SE_20180907-1515 HG-200.2-CVAA-CL 0.0413 0.0050 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 1.21 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 43.9 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 1200 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 1210 100 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 5.68 0.20 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 0.15 0.10 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 80 50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 94.5 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 1300 1000 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 0.144 0.050 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 12.9 1.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 0.957 0.050 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 21.7 0.20 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL 139 2.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-9 RG_DUP_SE_20180907-1515 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 7-Sep-18 15:15 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.14 0.14 mg/kg DLQ 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.019 0.014 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Acridine L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.027 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.011 0.011 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.090 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.051 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.135 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.145 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.068 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.027 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.347 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.032 0.032 mg/kg DLQ 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.058 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.365 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.027 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 1.51 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 2.59 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.696 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Perylene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.027 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 1.52 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.103 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL <0.027 0.027 mg/kg DLHM 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 60.4 1 % 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 72.2 1 % 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
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Parameter ALS ID Client Sample ID

Magnesium (Mg) L2162034-9 RG_DUP_SE_20180907-1515
Manganese (Mn) L2162034-9 RG_DUP_SE_20180907-1515
Mercury (Hg) L2162034-9 RG_DUP_SE_20180907-1515
Molybdenum (Mo) L2162034-9 RG_DUP_SE_20180907-1515
Nickel (Ni) L2162034-9 RG_DUP_SE_20180907-1515
Phosphorus (P) L2162034-9 RG_DUP_SE_20180907-1515
Potassium (K) L2162034-9 RG_DUP_SE_20180907-1515
Selenium (Se) L2162034-9 RG_DUP_SE_20180907-1515
Silver (Ag) L2162034-9 RG_DUP_SE_20180907-1515
Sodium (Na) L2162034-9 RG_DUP_SE_20180907-1515
Strontium (Sr) L2162034-9 RG_DUP_SE_20180907-1515
Sulfur (S) L2162034-9 RG_DUP_SE_20180907-1515
Thallium (Tl) L2162034-9 RG_DUP_SE_20180907-1515
Tin (Sn) L2162034-9 RG_DUP_SE_20180907-1515
Titanium (Ti) L2162034-9 RG_DUP_SE_20180907-1515
Tungsten (W) L2162034-9 RG_DUP_SE_20180907-1515
Uranium (U) L2162034-9 RG_DUP_SE_20180907-1515
Vanadium (V) L2162034-9 RG_DUP_SE_20180907-1515
Zinc (Zn) L2162034-9 RG_DUP_SE_20180907-1515
Zirconium (Zr) L2162034-9 RG_DUP_SE_20180907-1515
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-9 RG_DUP_SE_20180907-1515
Acenaphthylene L2162034-9 RG_DUP_SE_20180907-1515
Acridine L2162034-9 RG_DUP_SE_20180907-1515
Anthracene L2162034-9 RG_DUP_SE_20180907-1515
Benz(a)anthracene L2162034-9 RG_DUP_SE_20180907-1515
Benzo(a)pyrene L2162034-9 RG_DUP_SE_20180907-1515
Benzo(b&j)fluoranthene L2162034-9 RG_DUP_SE_20180907-1515
Benzo(e)pyrene L2162034-9 RG_DUP_SE_20180907-1515
Benzo(g,h,i)perylene L2162034-9 RG_DUP_SE_20180907-1515
Benzo(k)fluoranthene L2162034-9 RG_DUP_SE_20180907-1515
Chrysene L2162034-9 RG_DUP_SE_20180907-1515
Dibenz(a,h)anthracene L2162034-9 RG_DUP_SE_20180907-1515
Fluoranthene L2162034-9 RG_DUP_SE_20180907-1515
Fluorene L2162034-9 RG_DUP_SE_20180907-1515
Indeno(1,2,3-c,d)pyrene L2162034-9 RG_DUP_SE_20180907-1515
1-Methylnaphthalene L2162034-9 RG_DUP_SE_20180907-1515
2-Methylnaphthalene L2162034-9 RG_DUP_SE_20180907-1515
Naphthalene L2162034-9 RG_DUP_SE_20180907-1515
Perylene L2162034-9 RG_DUP_SE_20180907-1515
Phenanthrene L2162034-9 RG_DUP_SE_20180907-1515
Pyrene L2162034-9 RG_DUP_SE_20180907-1515
Quinoline L2162034-9 RG_DUP_SE_20180907-1515
d10-Acenaphthene L2162034-9 RG_DUP_SE_20180907-1515
d12-Chrysene L2162034-9 RG_DUP_SE_20180907-1515
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

d8-Naphthalene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 54.4 1 % 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 71.8 1 % 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 0.096 0.035 mg/kg 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-9 RG_DUP_SE_20180907-1515 PAH-TMB-D/A-MS-CL 1.59 0.33 mg/kg 7-Sep-18 15:15 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-10 RG_FOBKS1_SE_20180908-1115 MOISTURE-CL 69.0 0.25 % 8-Sep-18 11:15 11-Sep-18 946093
pH (1:2 soil:water) L2162034-10 RG_FOBKS1_SE_20180908-1115 PH-1:2-CL 7.93 0.10 pH 8-Sep-18 11:15 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK 4.7 1.0 % 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK 1.6 1.0 % 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK 4.9 1.0 % 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK 11.0 1.0 % 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK 30.6 1.0 % 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK 36.7 1.0 % 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK 9.7 1.0 % 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
Texture L2162034-10 RG_FOBKS1_SE_20180908-1115 PSA-PIPET-DETAIL-SK Silt loam - 8-Sep-18 11:15 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-10 RG_FOBKS1_SE_20180908-1115 C-TOC-CALC-SK 12.6 0.050 % 8-Sep-18 11:15 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 6620 50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 0.52 0.10 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 4.64 0.10 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 239 0.50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 0.46 0.10 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 8.4 5.0 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 2.39 0.020 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 64100 50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 20.8 0.50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 7.12 0.10 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 14.8 0.50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 14300 50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 7.68 0.50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 7.7 2.0 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 13900 20 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 1170 1.0 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-10 RG_FOBKS1_SE_20180908-1115 HG-200.2-CVAA-CL 0.0565 0.0050 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 1.49 0.10 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 54.8 0.50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
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Parameter ALS ID Client Sample ID

d8-Naphthalene L2162034-9 RG_DUP_SE_20180907-1515
d10-Phenanthrene L2162034-9 RG_DUP_SE_20180907-1515
B(a)P Total Potency Equivalent L2162034-9 RG_DUP_SE_20180907-1515
IACR (CCME) L2162034-9 RG_DUP_SE_20180907-1515
   
Physical Tests (Soil)  
Moisture L2162034-10 RG_FOBKS1_SE_20180908-1115
pH (1:2 soil:water) L2162034-10 RG_FOBKS1_SE_20180908-1115
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-10 RG_FOBKS1_SE_20180908-1115
% Sand (2.00mm - 1.00mm) L2162034-10 RG_FOBKS1_SE_20180908-1115
% Sand (1.00mm - 0.50mm) L2162034-10 RG_FOBKS1_SE_20180908-1115
% Sand (0.50mm - 0.25mm) L2162034-10 RG_FOBKS1_SE_20180908-1115
% Sand (0.25mm - 0.125mm) L2162034-10 RG_FOBKS1_SE_20180908-1115
% Sand (0.125mm - 0.063mm) L2162034-10 RG_FOBKS1_SE_20180908-1115
% Silt (0.063mm - 0.0312mm) L2162034-10 RG_FOBKS1_SE_20180908-1115
% Silt (0.0312mm - 0.004mm) L2162034-10 RG_FOBKS1_SE_20180908-1115
% Clay (<4um) L2162034-10 RG_FOBKS1_SE_20180908-1115
Texture L2162034-10 RG_FOBKS1_SE_20180908-1115
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-10 RG_FOBKS1_SE_20180908-1115
   
Metals (Soil)  
Aluminum (Al) L2162034-10 RG_FOBKS1_SE_20180908-1115
Antimony (Sb) L2162034-10 RG_FOBKS1_SE_20180908-1115
Arsenic (As) L2162034-10 RG_FOBKS1_SE_20180908-1115
Barium (Ba) L2162034-10 RG_FOBKS1_SE_20180908-1115
Beryllium (Be) L2162034-10 RG_FOBKS1_SE_20180908-1115
Bismuth (Bi) L2162034-10 RG_FOBKS1_SE_20180908-1115
Boron (B) L2162034-10 RG_FOBKS1_SE_20180908-1115
Cadmium (Cd) L2162034-10 RG_FOBKS1_SE_20180908-1115
Calcium (Ca) L2162034-10 RG_FOBKS1_SE_20180908-1115
Chromium (Cr) L2162034-10 RG_FOBKS1_SE_20180908-1115
Cobalt (Co) L2162034-10 RG_FOBKS1_SE_20180908-1115
Copper (Cu) L2162034-10 RG_FOBKS1_SE_20180908-1115
Iron (Fe) L2162034-10 RG_FOBKS1_SE_20180908-1115
Lead (Pb) L2162034-10 RG_FOBKS1_SE_20180908-1115
Lithium (Li) L2162034-10 RG_FOBKS1_SE_20180908-1115
Magnesium (Mg) L2162034-10 RG_FOBKS1_SE_20180908-1115
Manganese (Mn) L2162034-10 RG_FOBKS1_SE_20180908-1115
Mercury (Hg) L2162034-10 RG_FOBKS1_SE_20180908-1115
Molybdenum (Mo) L2162034-10 RG_FOBKS1_SE_20180908-1115
Nickel (Ni) L2162034-10 RG_FOBKS1_SE_20180908-1115

QC Eval Hold Time
Eval

Matrix Class

  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
    
    
  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Phosphorus (P) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 1350 50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 1620 100 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 3.89 0.20 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 0.19 0.10 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 88 50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 67.9 0.50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 1200 1000 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 0.177 0.050 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 14.2 1.0 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 1.01 0.050 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 30.1 0.20 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL 169 2.0 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-10 RG_FOBKS1_SE_20180908-1115 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 8-Sep-18 11:15 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL <0.13 0.13 mg/kg DLQ 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.0191 0.0080 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Acridine L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL <0.015 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL <0.011 0.011 mg/kg DLCI 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.094 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.051 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.149 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.157 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.070 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL <0.015 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.372 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL <0.032 0.032 mg/kg DLQ 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.067 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.347 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.019 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 1.46 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 2.52 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.648 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Perylene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL <0.015 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 1.50 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.110 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL <0.015 0.015 mg/kg DLHM 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 67.0 1 % 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 78.1 1 % 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 52.9 1 % 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 75.9 1 % 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 0.098 0.027 mg/kg 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-10 RG_FOBKS1_SE_20180908-1115 PAH-TMB-D/A-MS-CL 1.66 0.21 mg/kg 8-Sep-18 11:15 12-Sep-18 14-Sep-18 949485
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Parameter ALS ID Client Sample ID

Phosphorus (P) L2162034-10 RG_FOBKS1_SE_20180908-1115
Potassium (K) L2162034-10 RG_FOBKS1_SE_20180908-1115
Selenium (Se) L2162034-10 RG_FOBKS1_SE_20180908-1115
Silver (Ag) L2162034-10 RG_FOBKS1_SE_20180908-1115
Sodium (Na) L2162034-10 RG_FOBKS1_SE_20180908-1115
Strontium (Sr) L2162034-10 RG_FOBKS1_SE_20180908-1115
Sulfur (S) L2162034-10 RG_FOBKS1_SE_20180908-1115
Thallium (Tl) L2162034-10 RG_FOBKS1_SE_20180908-1115
Tin (Sn) L2162034-10 RG_FOBKS1_SE_20180908-1115
Titanium (Ti) L2162034-10 RG_FOBKS1_SE_20180908-1115
Tungsten (W) L2162034-10 RG_FOBKS1_SE_20180908-1115
Uranium (U) L2162034-10 RG_FOBKS1_SE_20180908-1115
Vanadium (V) L2162034-10 RG_FOBKS1_SE_20180908-1115
Zinc (Zn) L2162034-10 RG_FOBKS1_SE_20180908-1115
Zirconium (Zr) L2162034-10 RG_FOBKS1_SE_20180908-1115
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-10 RG_FOBKS1_SE_20180908-1115
Acenaphthylene L2162034-10 RG_FOBKS1_SE_20180908-1115
Acridine L2162034-10 RG_FOBKS1_SE_20180908-1115
Anthracene L2162034-10 RG_FOBKS1_SE_20180908-1115
Benz(a)anthracene L2162034-10 RG_FOBKS1_SE_20180908-1115
Benzo(a)pyrene L2162034-10 RG_FOBKS1_SE_20180908-1115
Benzo(b&j)fluoranthene L2162034-10 RG_FOBKS1_SE_20180908-1115
Benzo(e)pyrene L2162034-10 RG_FOBKS1_SE_20180908-1115
Benzo(g,h,i)perylene L2162034-10 RG_FOBKS1_SE_20180908-1115
Benzo(k)fluoranthene L2162034-10 RG_FOBKS1_SE_20180908-1115
Chrysene L2162034-10 RG_FOBKS1_SE_20180908-1115
Dibenz(a,h)anthracene L2162034-10 RG_FOBKS1_SE_20180908-1115
Fluoranthene L2162034-10 RG_FOBKS1_SE_20180908-1115
Fluorene L2162034-10 RG_FOBKS1_SE_20180908-1115
Indeno(1,2,3-c,d)pyrene L2162034-10 RG_FOBKS1_SE_20180908-1115
1-Methylnaphthalene L2162034-10 RG_FOBKS1_SE_20180908-1115
2-Methylnaphthalene L2162034-10 RG_FOBKS1_SE_20180908-1115
Naphthalene L2162034-10 RG_FOBKS1_SE_20180908-1115
Perylene L2162034-10 RG_FOBKS1_SE_20180908-1115
Phenanthrene L2162034-10 RG_FOBKS1_SE_20180908-1115
Pyrene L2162034-10 RG_FOBKS1_SE_20180908-1115
Quinoline L2162034-10 RG_FOBKS1_SE_20180908-1115
d10-Acenaphthene L2162034-10 RG_FOBKS1_SE_20180908-1115
d12-Chrysene L2162034-10 RG_FOBKS1_SE_20180908-1115
d8-Naphthalene L2162034-10 RG_FOBKS1_SE_20180908-1115
d10-Phenanthrene L2162034-10 RG_FOBKS1_SE_20180908-1115
B(a)P Total Potency Equivalent L2162034-10 RG_FOBKS1_SE_20180908-1115
IACR (CCME) L2162034-10 RG_FOBKS1_SE_20180908-1115
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Physical Tests (Soil)            
Moisture L2162034-11 RG_FOBKS2_SE_20180908-1030 MOISTURE-CL 75.0 0.25 % 8-Sep-18 10:30 11-Sep-18 946093
pH (1:2 soil:water) L2162034-11 RG_FOBKS2_SE_20180908-1030 PH-1:2-CL 7.79 0.10 pH 8-Sep-18 10:30 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK 1.5 1.0 % 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK 1.9 1.0 % 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK 7.1 1.0 % 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK 35.3 1.0 % 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK 42.2 1.0 % 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK 10.6 1.0 % 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
Texture L2162034-11 RG_FOBKS2_SE_20180908-1030 PSA-PIPET-DETAIL-SK Silt loam / Silt - 8-Sep-18 10:30 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-11 RG_FOBKS2_SE_20180908-1030 C-TOC-CALC-SK 14.0 0.050 % 8-Sep-18 10:30 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 4390 50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL <0.10 0.10 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 3.57 0.10 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 207 0.50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 0.44 0.10 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 5.5 5.0 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 2.49 0.020 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 120000 50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 9.29 0.50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 6.38 0.10 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 11.5 0.50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 11500 50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 6.97 0.50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 7.1 2.0 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 13900 20 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 1200 1.0 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-11 RG_FOBKS2_SE_20180908-1030 HG-200.2-CVAA-CL 0.0367 0.0050 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 1.08 0.10 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 51.2 0.50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 1200 50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 930 100 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 4.67 0.20 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 0.15 0.10 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 88 50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
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Parameter ALS ID Client Sample ID

Physical Tests (Soil)  
Moisture L2162034-11 RG_FOBKS2_SE_20180908-1030
pH (1:2 soil:water) L2162034-11 RG_FOBKS2_SE_20180908-1030
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-11 RG_FOBKS2_SE_20180908-1030
% Sand (2.00mm - 1.00mm) L2162034-11 RG_FOBKS2_SE_20180908-1030
% Sand (1.00mm - 0.50mm) L2162034-11 RG_FOBKS2_SE_20180908-1030
% Sand (0.50mm - 0.25mm) L2162034-11 RG_FOBKS2_SE_20180908-1030
% Sand (0.25mm - 0.125mm) L2162034-11 RG_FOBKS2_SE_20180908-1030
% Sand (0.125mm - 0.063mm) L2162034-11 RG_FOBKS2_SE_20180908-1030
% Silt (0.063mm - 0.0312mm) L2162034-11 RG_FOBKS2_SE_20180908-1030
% Silt (0.0312mm - 0.004mm) L2162034-11 RG_FOBKS2_SE_20180908-1030
% Clay (<4um) L2162034-11 RG_FOBKS2_SE_20180908-1030
Texture L2162034-11 RG_FOBKS2_SE_20180908-1030
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-11 RG_FOBKS2_SE_20180908-1030
   
Metals (Soil)  
Aluminum (Al) L2162034-11 RG_FOBKS2_SE_20180908-1030
Antimony (Sb) L2162034-11 RG_FOBKS2_SE_20180908-1030
Arsenic (As) L2162034-11 RG_FOBKS2_SE_20180908-1030
Barium (Ba) L2162034-11 RG_FOBKS2_SE_20180908-1030
Beryllium (Be) L2162034-11 RG_FOBKS2_SE_20180908-1030
Bismuth (Bi) L2162034-11 RG_FOBKS2_SE_20180908-1030
Boron (B) L2162034-11 RG_FOBKS2_SE_20180908-1030
Cadmium (Cd) L2162034-11 RG_FOBKS2_SE_20180908-1030
Calcium (Ca) L2162034-11 RG_FOBKS2_SE_20180908-1030
Chromium (Cr) L2162034-11 RG_FOBKS2_SE_20180908-1030
Cobalt (Co) L2162034-11 RG_FOBKS2_SE_20180908-1030
Copper (Cu) L2162034-11 RG_FOBKS2_SE_20180908-1030
Iron (Fe) L2162034-11 RG_FOBKS2_SE_20180908-1030
Lead (Pb) L2162034-11 RG_FOBKS2_SE_20180908-1030
Lithium (Li) L2162034-11 RG_FOBKS2_SE_20180908-1030
Magnesium (Mg) L2162034-11 RG_FOBKS2_SE_20180908-1030
Manganese (Mn) L2162034-11 RG_FOBKS2_SE_20180908-1030
Mercury (Hg) L2162034-11 RG_FOBKS2_SE_20180908-1030
Molybdenum (Mo) L2162034-11 RG_FOBKS2_SE_20180908-1030
Nickel (Ni) L2162034-11 RG_FOBKS2_SE_20180908-1030
Phosphorus (P) L2162034-11 RG_FOBKS2_SE_20180908-1030
Potassium (K) L2162034-11 RG_FOBKS2_SE_20180908-1030
Selenium (Se) L2162034-11 RG_FOBKS2_SE_20180908-1030
Silver (Ag) L2162034-11 RG_FOBKS2_SE_20180908-1030
Sodium (Na) L2162034-11 RG_FOBKS2_SE_20180908-1030

QC Eval Hold Time
Eval

Matrix Class

    
  Soil Physical Tests
  Soil Physical Tests
    
    
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
    
    
  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Strontium (Sr) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 79.8 0.50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 1400 1000 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 0.129 0.050 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 4.8 1.0 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 0.829 0.050 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 19.8 0.20 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 157 2.0 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-11 RG_FOBKS2_SE_20180908-1030 MET-200.2-CCMS-CL 2.8 1.0 mg/kg 8-Sep-18 10:30 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL <0.15 0.15 mg/kg DLQ 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.022 0.010 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Acridine L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL <0.019 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.0096 0.0076 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.100 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.052 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.151 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.161 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.080 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL <0.019 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.401 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL <0.037 0.037 mg/kg DLQ 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.069 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.410 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.019 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 1.75 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 3.05 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.822 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Perylene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL <0.019 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 1.66 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.119 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL <0.019 0.019 mg/kg DLHM 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 66.9 1 % 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 72.6 1 % 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 57.2 1 % 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 73.8 1 % 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 0.103 0.032 mg/kg 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-11 RG_FOBKS2_SE_20180908-1030 PAH-TMB-D/A-MS-CL 1.74 0.26 mg/kg 8-Sep-18 10:30 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-12 RG_FOBKS3_SE_20180908-1000 MOISTURE-CL 52.0 0.25 % 8-Sep-18 10:00 11-Sep-18 946093
pH (1:2 soil:water) L2162034-12 RG_FOBKS3_SE_20180908-1000 PH-1:2-CL 8.18 0.10 pH 8-Sep-18 10:00 15-Sep-18 949581
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Strontium (Sr) L2162034-11 RG_FOBKS2_SE_20180908-1030
Sulfur (S) L2162034-11 RG_FOBKS2_SE_20180908-1030
Thallium (Tl) L2162034-11 RG_FOBKS2_SE_20180908-1030
Tin (Sn) L2162034-11 RG_FOBKS2_SE_20180908-1030
Titanium (Ti) L2162034-11 RG_FOBKS2_SE_20180908-1030
Tungsten (W) L2162034-11 RG_FOBKS2_SE_20180908-1030
Uranium (U) L2162034-11 RG_FOBKS2_SE_20180908-1030
Vanadium (V) L2162034-11 RG_FOBKS2_SE_20180908-1030
Zinc (Zn) L2162034-11 RG_FOBKS2_SE_20180908-1030
Zirconium (Zr) L2162034-11 RG_FOBKS2_SE_20180908-1030
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-11 RG_FOBKS2_SE_20180908-1030
Acenaphthylene L2162034-11 RG_FOBKS2_SE_20180908-1030
Acridine L2162034-11 RG_FOBKS2_SE_20180908-1030
Anthracene L2162034-11 RG_FOBKS2_SE_20180908-1030
Benz(a)anthracene L2162034-11 RG_FOBKS2_SE_20180908-1030
Benzo(a)pyrene L2162034-11 RG_FOBKS2_SE_20180908-1030
Benzo(b&j)fluoranthene L2162034-11 RG_FOBKS2_SE_20180908-1030
Benzo(e)pyrene L2162034-11 RG_FOBKS2_SE_20180908-1030
Benzo(g,h,i)perylene L2162034-11 RG_FOBKS2_SE_20180908-1030
Benzo(k)fluoranthene L2162034-11 RG_FOBKS2_SE_20180908-1030
Chrysene L2162034-11 RG_FOBKS2_SE_20180908-1030
Dibenz(a,h)anthracene L2162034-11 RG_FOBKS2_SE_20180908-1030
Fluoranthene L2162034-11 RG_FOBKS2_SE_20180908-1030
Fluorene L2162034-11 RG_FOBKS2_SE_20180908-1030
Indeno(1,2,3-c,d)pyrene L2162034-11 RG_FOBKS2_SE_20180908-1030
1-Methylnaphthalene L2162034-11 RG_FOBKS2_SE_20180908-1030
2-Methylnaphthalene L2162034-11 RG_FOBKS2_SE_20180908-1030
Naphthalene L2162034-11 RG_FOBKS2_SE_20180908-1030
Perylene L2162034-11 RG_FOBKS2_SE_20180908-1030
Phenanthrene L2162034-11 RG_FOBKS2_SE_20180908-1030
Pyrene L2162034-11 RG_FOBKS2_SE_20180908-1030
Quinoline L2162034-11 RG_FOBKS2_SE_20180908-1030
d10-Acenaphthene L2162034-11 RG_FOBKS2_SE_20180908-1030
d12-Chrysene L2162034-11 RG_FOBKS2_SE_20180908-1030
d8-Naphthalene L2162034-11 RG_FOBKS2_SE_20180908-1030
d10-Phenanthrene L2162034-11 RG_FOBKS2_SE_20180908-1030
B(a)P Total Potency Equivalent L2162034-11 RG_FOBKS2_SE_20180908-1030
IACR (CCME) L2162034-11 RG_FOBKS2_SE_20180908-1030
   
Physical Tests (Soil)  
Moisture L2162034-12 RG_FOBKS3_SE_20180908-1000
pH (1:2 soil:water) L2162034-12 RG_FOBKS3_SE_20180908-1000
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  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Particle Size (Soil)            
% Gravel (>2mm) L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK 4.1 1.0 % 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK 1.5 1.0 % 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK 1.7 1.0 % 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK 7.6 1.0 % 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK 14.9 1.0 % 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK 13.3 1.0 % 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK 23.8 1.0 % 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK 27.9 1.0 % 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK 5.3 1.0 % 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
Texture L2162034-12 RG_FOBKS3_SE_20180908-1000 PSA-PIPET-DETAIL-SK Silt loam - 8-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-12 RG_FOBKS3_SE_20180908-1000 C-TOC-CALC-SK 8.07 0.050 % 8-Sep-18 10:00 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 6500 50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 0.65 0.10 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 5.50 0.10 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 206 0.50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 0.57 0.10 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 7.4 5.0 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 1.58 0.020 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 81800 50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 23.1 0.50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 6.61 0.10 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 13.0 0.50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 15400 50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 9.68 0.50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 9.5 2.0 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 30000 20 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 807 1.0 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-12 RG_FOBKS3_SE_20180908-1000 HG-200.2-CVAA-CL 0.0417 0.0050 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 2.29 0.10 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 47.4 0.50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 1350 50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 1490 100 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 2.01 0.20 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 0.16 0.10 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 100 50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 86.3 0.50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 1100 1000 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 0.306 0.050 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
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Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
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Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID

Particle Size (Soil)  
% Gravel (>2mm) L2162034-12 RG_FOBKS3_SE_20180908-1000
% Sand (2.00mm - 1.00mm) L2162034-12 RG_FOBKS3_SE_20180908-1000
% Sand (1.00mm - 0.50mm) L2162034-12 RG_FOBKS3_SE_20180908-1000
% Sand (0.50mm - 0.25mm) L2162034-12 RG_FOBKS3_SE_20180908-1000
% Sand (0.25mm - 0.125mm) L2162034-12 RG_FOBKS3_SE_20180908-1000
% Sand (0.125mm - 0.063mm) L2162034-12 RG_FOBKS3_SE_20180908-1000
% Silt (0.063mm - 0.0312mm) L2162034-12 RG_FOBKS3_SE_20180908-1000
% Silt (0.0312mm - 0.004mm) L2162034-12 RG_FOBKS3_SE_20180908-1000
% Clay (<4um) L2162034-12 RG_FOBKS3_SE_20180908-1000
Texture L2162034-12 RG_FOBKS3_SE_20180908-1000
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-12 RG_FOBKS3_SE_20180908-1000
   
Metals (Soil)  
Aluminum (Al) L2162034-12 RG_FOBKS3_SE_20180908-1000
Antimony (Sb) L2162034-12 RG_FOBKS3_SE_20180908-1000
Arsenic (As) L2162034-12 RG_FOBKS3_SE_20180908-1000
Barium (Ba) L2162034-12 RG_FOBKS3_SE_20180908-1000
Beryllium (Be) L2162034-12 RG_FOBKS3_SE_20180908-1000
Bismuth (Bi) L2162034-12 RG_FOBKS3_SE_20180908-1000
Boron (B) L2162034-12 RG_FOBKS3_SE_20180908-1000
Cadmium (Cd) L2162034-12 RG_FOBKS3_SE_20180908-1000
Calcium (Ca) L2162034-12 RG_FOBKS3_SE_20180908-1000
Chromium (Cr) L2162034-12 RG_FOBKS3_SE_20180908-1000
Cobalt (Co) L2162034-12 RG_FOBKS3_SE_20180908-1000
Copper (Cu) L2162034-12 RG_FOBKS3_SE_20180908-1000
Iron (Fe) L2162034-12 RG_FOBKS3_SE_20180908-1000
Lead (Pb) L2162034-12 RG_FOBKS3_SE_20180908-1000
Lithium (Li) L2162034-12 RG_FOBKS3_SE_20180908-1000
Magnesium (Mg) L2162034-12 RG_FOBKS3_SE_20180908-1000
Manganese (Mn) L2162034-12 RG_FOBKS3_SE_20180908-1000
Mercury (Hg) L2162034-12 RG_FOBKS3_SE_20180908-1000
Molybdenum (Mo) L2162034-12 RG_FOBKS3_SE_20180908-1000
Nickel (Ni) L2162034-12 RG_FOBKS3_SE_20180908-1000
Phosphorus (P) L2162034-12 RG_FOBKS3_SE_20180908-1000
Potassium (K) L2162034-12 RG_FOBKS3_SE_20180908-1000
Selenium (Se) L2162034-12 RG_FOBKS3_SE_20180908-1000
Silver (Ag) L2162034-12 RG_FOBKS3_SE_20180908-1000
Sodium (Na) L2162034-12 RG_FOBKS3_SE_20180908-1000
Strontium (Sr) L2162034-12 RG_FOBKS3_SE_20180908-1000
Sulfur (S) L2162034-12 RG_FOBKS3_SE_20180908-1000
Thallium (Tl) L2162034-12 RG_FOBKS3_SE_20180908-1000
Tin (Sn) L2162034-12 RG_FOBKS3_SE_20180908-1000
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Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
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Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Titanium (Ti) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 13.2 1.0 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 1.18 0.050 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 29.3 0.20 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL 130 2.0 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
Zirconium (Zr) L2162034-12 RG_FOBKS3_SE_20180908-1000 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 8-Sep-18 10:00 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL <0.064 0.064 mg/kg DLQ 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.0088 0.0050 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Acridine L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL <0.0060 0.0060 mg/kg DLCI 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.044 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.020 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.076 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.080 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.037 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.198 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL <0.019 0.019 mg/kg DLQ 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.032 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.155 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.727 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 1.20 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.325 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Perylene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.784 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.056 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 66.2 1 % 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 74.6 1 % 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 57.0 1 % 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 75.4 1 % 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.044 0.020 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-12 RG_FOBKS3_SE_20180908-1000 PAH-TMB-D/A-MS-CL 0.83 0.15 mg/kg 8-Sep-18 10:00 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-13 RG_FOBKS4_SE_20180908-0910 MOISTURE-CL 81.8 0.25 % 8-Sep-18 09:10 11-Sep-18 946093
pH (1:2 soil:water) L2162034-13 RG_FOBKS4_SE_20180908-0910 PH-1:2-CL 7.81 0.10 pH 8-Sep-18 09:10 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK 1.8 1.0 % 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
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Parameter ALS ID Client Sample ID

Titanium (Ti) L2162034-12 RG_FOBKS3_SE_20180908-1000
Tungsten (W) L2162034-12 RG_FOBKS3_SE_20180908-1000
Uranium (U) L2162034-12 RG_FOBKS3_SE_20180908-1000
Vanadium (V) L2162034-12 RG_FOBKS3_SE_20180908-1000
Zinc (Zn) L2162034-12 RG_FOBKS3_SE_20180908-1000
Zirconium (Zr) L2162034-12 RG_FOBKS3_SE_20180908-1000
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-12 RG_FOBKS3_SE_20180908-1000
Acenaphthylene L2162034-12 RG_FOBKS3_SE_20180908-1000
Acridine L2162034-12 RG_FOBKS3_SE_20180908-1000
Anthracene L2162034-12 RG_FOBKS3_SE_20180908-1000
Benz(a)anthracene L2162034-12 RG_FOBKS3_SE_20180908-1000
Benzo(a)pyrene L2162034-12 RG_FOBKS3_SE_20180908-1000
Benzo(b&j)fluoranthene L2162034-12 RG_FOBKS3_SE_20180908-1000
Benzo(e)pyrene L2162034-12 RG_FOBKS3_SE_20180908-1000
Benzo(g,h,i)perylene L2162034-12 RG_FOBKS3_SE_20180908-1000
Benzo(k)fluoranthene L2162034-12 RG_FOBKS3_SE_20180908-1000
Chrysene L2162034-12 RG_FOBKS3_SE_20180908-1000
Dibenz(a,h)anthracene L2162034-12 RG_FOBKS3_SE_20180908-1000
Fluoranthene L2162034-12 RG_FOBKS3_SE_20180908-1000
Fluorene L2162034-12 RG_FOBKS3_SE_20180908-1000
Indeno(1,2,3-c,d)pyrene L2162034-12 RG_FOBKS3_SE_20180908-1000
1-Methylnaphthalene L2162034-12 RG_FOBKS3_SE_20180908-1000
2-Methylnaphthalene L2162034-12 RG_FOBKS3_SE_20180908-1000
Naphthalene L2162034-12 RG_FOBKS3_SE_20180908-1000
Perylene L2162034-12 RG_FOBKS3_SE_20180908-1000
Phenanthrene L2162034-12 RG_FOBKS3_SE_20180908-1000
Pyrene L2162034-12 RG_FOBKS3_SE_20180908-1000
Quinoline L2162034-12 RG_FOBKS3_SE_20180908-1000
d10-Acenaphthene L2162034-12 RG_FOBKS3_SE_20180908-1000
d12-Chrysene L2162034-12 RG_FOBKS3_SE_20180908-1000
d8-Naphthalene L2162034-12 RG_FOBKS3_SE_20180908-1000
d10-Phenanthrene L2162034-12 RG_FOBKS3_SE_20180908-1000
B(a)P Total Potency Equivalent L2162034-12 RG_FOBKS3_SE_20180908-1000
IACR (CCME) L2162034-12 RG_FOBKS3_SE_20180908-1000
   
Physical Tests (Soil)  
Moisture L2162034-13 RG_FOBKS4_SE_20180908-0910
pH (1:2 soil:water) L2162034-13 RG_FOBKS4_SE_20180908-0910
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-13 RG_FOBKS4_SE_20180908-0910
% Sand (2.00mm - 1.00mm) L2162034-13 RG_FOBKS4_SE_20180908-0910
% Sand (1.00mm - 0.50mm) L2162034-13 RG_FOBKS4_SE_20180908-0910
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled
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Date
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Date

QC Lot

% Sand (0.50mm - 0.25mm) L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK 1.8 1.0 % 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK 5.7 1.0 % 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK 9.7 1.0 % 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK 31.0 1.0 % 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK 38.9 1.0 % 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK 10.9 1.0 % 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
Texture L2162034-13 RG_FOBKS4_SE_20180908-0910 PSA-PIPET-DETAIL-SK Silt loam - 8-Sep-18 09:10 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-13 RG_FOBKS4_SE_20180908-0910 C-TOC-CALC-SK 13.5 0.050 % 8-Sep-18 09:10 17-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 4350 50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Antimony (Sb) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 0.48 0.10 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Arsenic (As) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 3.69 0.10 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Barium (Ba) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 188 0.50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Beryllium (Be) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 0.40 0.10 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Bismuth (Bi) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Boron (B) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 6.3 5.0 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Cadmium (Cd) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 2.07 0.020 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Calcium (Ca) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 63600 50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Chromium (Cr) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 10.3 0.50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Cobalt (Co) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 5.90 0.10 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Copper (Cu) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 12.3 0.50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Iron (Fe) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 11800 50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Lead (Pb) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 6.92 0.50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Lithium (Li) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 6.3 2.0 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Magnesium (Mg) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 12000 20 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Manganese (Mn) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 984 1.0 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Mercury (Hg) L2162034-13 RG_FOBKS4_SE_20180908-0910 HG-200.2-CVAA-CL 0.0452 0.0050 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Molybdenum (Mo) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 1.21 0.10 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Nickel (Ni) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 45.7 0.50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Phosphorus (P) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 1120 50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Potassium (K) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 1040 100 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Selenium (Se) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 3.26 0.20 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Silver (Ag) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 0.17 0.10 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Sodium (Na) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 69 50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Strontium (Sr) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 62.5 0.50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Sulfur (S) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL <1000 1000 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Thallium (Tl) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 0.149 0.050 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Tin (Sn) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Titanium (Ti) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 8.9 1.0 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Tungsten (W) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Uranium (U) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 0.936 0.050 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Vanadium (V) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 21.2 0.20 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
Zinc (Zn) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL 142 2.0 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
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Parameter ALS ID Client Sample ID

% Sand (0.50mm - 0.25mm) L2162034-13 RG_FOBKS4_SE_20180908-0910
% Sand (0.25mm - 0.125mm) L2162034-13 RG_FOBKS4_SE_20180908-0910
% Sand (0.125mm - 0.063mm) L2162034-13 RG_FOBKS4_SE_20180908-0910
% Silt (0.063mm - 0.0312mm) L2162034-13 RG_FOBKS4_SE_20180908-0910
% Silt (0.0312mm - 0.004mm) L2162034-13 RG_FOBKS4_SE_20180908-0910
% Clay (<4um) L2162034-13 RG_FOBKS4_SE_20180908-0910
Texture L2162034-13 RG_FOBKS4_SE_20180908-0910
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-13 RG_FOBKS4_SE_20180908-0910
   
Metals (Soil)  
Aluminum (Al) L2162034-13 RG_FOBKS4_SE_20180908-0910
Antimony (Sb) L2162034-13 RG_FOBKS4_SE_20180908-0910
Arsenic (As) L2162034-13 RG_FOBKS4_SE_20180908-0910
Barium (Ba) L2162034-13 RG_FOBKS4_SE_20180908-0910
Beryllium (Be) L2162034-13 RG_FOBKS4_SE_20180908-0910
Bismuth (Bi) L2162034-13 RG_FOBKS4_SE_20180908-0910
Boron (B) L2162034-13 RG_FOBKS4_SE_20180908-0910
Cadmium (Cd) L2162034-13 RG_FOBKS4_SE_20180908-0910
Calcium (Ca) L2162034-13 RG_FOBKS4_SE_20180908-0910
Chromium (Cr) L2162034-13 RG_FOBKS4_SE_20180908-0910
Cobalt (Co) L2162034-13 RG_FOBKS4_SE_20180908-0910
Copper (Cu) L2162034-13 RG_FOBKS4_SE_20180908-0910
Iron (Fe) L2162034-13 RG_FOBKS4_SE_20180908-0910
Lead (Pb) L2162034-13 RG_FOBKS4_SE_20180908-0910
Lithium (Li) L2162034-13 RG_FOBKS4_SE_20180908-0910
Magnesium (Mg) L2162034-13 RG_FOBKS4_SE_20180908-0910
Manganese (Mn) L2162034-13 RG_FOBKS4_SE_20180908-0910
Mercury (Hg) L2162034-13 RG_FOBKS4_SE_20180908-0910
Molybdenum (Mo) L2162034-13 RG_FOBKS4_SE_20180908-0910
Nickel (Ni) L2162034-13 RG_FOBKS4_SE_20180908-0910
Phosphorus (P) L2162034-13 RG_FOBKS4_SE_20180908-0910
Potassium (K) L2162034-13 RG_FOBKS4_SE_20180908-0910
Selenium (Se) L2162034-13 RG_FOBKS4_SE_20180908-0910
Silver (Ag) L2162034-13 RG_FOBKS4_SE_20180908-0910
Sodium (Na) L2162034-13 RG_FOBKS4_SE_20180908-0910
Strontium (Sr) L2162034-13 RG_FOBKS4_SE_20180908-0910
Sulfur (S) L2162034-13 RG_FOBKS4_SE_20180908-0910
Thallium (Tl) L2162034-13 RG_FOBKS4_SE_20180908-0910
Tin (Sn) L2162034-13 RG_FOBKS4_SE_20180908-0910
Titanium (Ti) L2162034-13 RG_FOBKS4_SE_20180908-0910
Tungsten (W) L2162034-13 RG_FOBKS4_SE_20180908-0910
Uranium (U) L2162034-13 RG_FOBKS4_SE_20180908-0910
Vanadium (V) L2162034-13 RG_FOBKS4_SE_20180908-0910
Zinc (Zn) L2162034-13 RG_FOBKS4_SE_20180908-0910

QC Eval Hold Time
Eval

Matrix Class

  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
    
    
  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals



Results of Analysis   L2162034
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Zirconium (Zr) L2162034-13 RG_FOBKS4_SE_20180908-0910 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 8-Sep-18 09:10 13-Sep-18 14-Sep-18 948134
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL <0.13 0.13 mg/kg DLQ 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Acenaphthylene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.020 0.013 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Acridine L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL <0.026 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Anthracene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Benz(a)anthracene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.102 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Benzo(a)pyrene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.053 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Benzo(b&j)fluoranthene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.147 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Benzo(e)pyrene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.160 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Benzo(g,h,i)perylene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.076 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Benzo(k)fluoranthene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL <0.026 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Chrysene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.369 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Dibenz(a,h)anthracene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL <0.038 0.038 mg/kg DLQ 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Fluoranthene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.071 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Fluorene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.360 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Indeno(1,2,3-c,d)pyrene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL <0.026 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
1-Methylnaphthalene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 1.49 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
2-Methylnaphthalene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 2.58 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Naphthalene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.707 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Perylene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL <0.026 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Phenanthrene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 1.57 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Pyrene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.115 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
Quinoline L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL <0.026 0.026 mg/kg DLHM 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
d10-Acenaphthene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 61.8 1 % 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
d12-Chrysene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 74.0 1 % 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
d8-Naphthalene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 54.3 1 % 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
d10-Phenanthrene L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 74.0 1 % 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
B(a)P Total Potency Equivalent L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 0.104 0.037 mg/kg 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
IACR (CCME) L2162034-13 RG_FOBKS4_SE_20180908-0910 PAH-TMB-D/A-MS-CL 1.72 0.33 mg/kg 8-Sep-18 09:10 12-Sep-18 14-Sep-18 949485
             
Physical Tests (Soil)            
Moisture L2162034-14 RG_FOBKS5_SE_20180908-0900 MOISTURE-CL 50.3 0.25 % 8-Sep-18 09:00 11-Sep-18 946093
pH (1:2 soil:water) L2162034-14 RG_FOBKS5_SE_20180908-0900 PH-1:2-CL 8.15 0.10 pH 8-Sep-18 09:00 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK 9.1 1.0 % 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK 15.0 1.0 % 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK 23.4 1.0 % 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK 23.0 1.0 % 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK 23.2 1.0 % 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
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Parameter ALS ID Client Sample ID

Zirconium (Zr) L2162034-13 RG_FOBKS4_SE_20180908-0910
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-13 RG_FOBKS4_SE_20180908-0910
Acenaphthylene L2162034-13 RG_FOBKS4_SE_20180908-0910
Acridine L2162034-13 RG_FOBKS4_SE_20180908-0910
Anthracene L2162034-13 RG_FOBKS4_SE_20180908-0910
Benz(a)anthracene L2162034-13 RG_FOBKS4_SE_20180908-0910
Benzo(a)pyrene L2162034-13 RG_FOBKS4_SE_20180908-0910
Benzo(b&j)fluoranthene L2162034-13 RG_FOBKS4_SE_20180908-0910
Benzo(e)pyrene L2162034-13 RG_FOBKS4_SE_20180908-0910
Benzo(g,h,i)perylene L2162034-13 RG_FOBKS4_SE_20180908-0910
Benzo(k)fluoranthene L2162034-13 RG_FOBKS4_SE_20180908-0910
Chrysene L2162034-13 RG_FOBKS4_SE_20180908-0910
Dibenz(a,h)anthracene L2162034-13 RG_FOBKS4_SE_20180908-0910
Fluoranthene L2162034-13 RG_FOBKS4_SE_20180908-0910
Fluorene L2162034-13 RG_FOBKS4_SE_20180908-0910
Indeno(1,2,3-c,d)pyrene L2162034-13 RG_FOBKS4_SE_20180908-0910
1-Methylnaphthalene L2162034-13 RG_FOBKS4_SE_20180908-0910
2-Methylnaphthalene L2162034-13 RG_FOBKS4_SE_20180908-0910
Naphthalene L2162034-13 RG_FOBKS4_SE_20180908-0910
Perylene L2162034-13 RG_FOBKS4_SE_20180908-0910
Phenanthrene L2162034-13 RG_FOBKS4_SE_20180908-0910
Pyrene L2162034-13 RG_FOBKS4_SE_20180908-0910
Quinoline L2162034-13 RG_FOBKS4_SE_20180908-0910
d10-Acenaphthene L2162034-13 RG_FOBKS4_SE_20180908-0910
d12-Chrysene L2162034-13 RG_FOBKS4_SE_20180908-0910
d8-Naphthalene L2162034-13 RG_FOBKS4_SE_20180908-0910
d10-Phenanthrene L2162034-13 RG_FOBKS4_SE_20180908-0910
B(a)P Total Potency Equivalent L2162034-13 RG_FOBKS4_SE_20180908-0910
IACR (CCME) L2162034-13 RG_FOBKS4_SE_20180908-0910
   
Physical Tests (Soil)  
Moisture L2162034-14 RG_FOBKS5_SE_20180908-0900
pH (1:2 soil:water) L2162034-14 RG_FOBKS5_SE_20180908-0900
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-14 RG_FOBKS5_SE_20180908-0900
% Sand (2.00mm - 1.00mm) L2162034-14 RG_FOBKS5_SE_20180908-0900
% Sand (1.00mm - 0.50mm) L2162034-14 RG_FOBKS5_SE_20180908-0900
% Sand (0.50mm - 0.25mm) L2162034-14 RG_FOBKS5_SE_20180908-0900
% Sand (0.25mm - 0.125mm) L2162034-14 RG_FOBKS5_SE_20180908-0900
% Sand (0.125mm - 0.063mm) L2162034-14 RG_FOBKS5_SE_20180908-0900
% Silt (0.063mm - 0.0312mm) L2162034-14 RG_FOBKS5_SE_20180908-0900
% Silt (0.0312mm - 0.004mm) L2162034-14 RG_FOBKS5_SE_20180908-0900
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Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

% Clay (<4um) L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK 4.8 1.0 % 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
Texture L2162034-14 RG_FOBKS5_SE_20180908-0900 PSA-PIPET-DETAIL-SK Sandy loam - 8-Sep-18 09:00 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-14 RG_FOBKS5_SE_20180908-0900 C-TOC-CALC-SK 5.90 0.050 % 8-Sep-18 09:00 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 5690 50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 0.59 0.10 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 4.90 0.10 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 177 0.50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 0.49 0.10 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL <5.0 5.0 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 1.37 0.020 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 59900 50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 11.6 0.50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 5.69 0.10 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 11.8 0.50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 13700 50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 7.65 0.50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 8.7 2.0 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 15500 20 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 717 1.0 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-14 RG_FOBKS5_SE_20180908-0900 HG-200.2-CVAA-CL 0.0442 0.0050 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 1.32 0.10 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 31.9 0.50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 1280 50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 1210 100 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 1.62 0.20 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 0.15 0.10 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 91 50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 63.2 0.50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL <1000 1000 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 0.179 0.050 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 8.9 1.0 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 0.948 0.050 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 26.2 0.20 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL 115 2.0 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-14 RG_FOBKS5_SE_20180908-0900 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 8-Sep-18 09:00 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL <0.059 0.059 mg/kg DLQ 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
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Parameter ALS ID Client Sample ID

% Clay (<4um) L2162034-14 RG_FOBKS5_SE_20180908-0900
Texture L2162034-14 RG_FOBKS5_SE_20180908-0900
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-14 RG_FOBKS5_SE_20180908-0900
   
Metals (Soil)  
Aluminum (Al) L2162034-14 RG_FOBKS5_SE_20180908-0900
Antimony (Sb) L2162034-14 RG_FOBKS5_SE_20180908-0900
Arsenic (As) L2162034-14 RG_FOBKS5_SE_20180908-0900
Barium (Ba) L2162034-14 RG_FOBKS5_SE_20180908-0900
Beryllium (Be) L2162034-14 RG_FOBKS5_SE_20180908-0900
Bismuth (Bi) L2162034-14 RG_FOBKS5_SE_20180908-0900
Boron (B) L2162034-14 RG_FOBKS5_SE_20180908-0900
Cadmium (Cd) L2162034-14 RG_FOBKS5_SE_20180908-0900
Calcium (Ca) L2162034-14 RG_FOBKS5_SE_20180908-0900
Chromium (Cr) L2162034-14 RG_FOBKS5_SE_20180908-0900
Cobalt (Co) L2162034-14 RG_FOBKS5_SE_20180908-0900
Copper (Cu) L2162034-14 RG_FOBKS5_SE_20180908-0900
Iron (Fe) L2162034-14 RG_FOBKS5_SE_20180908-0900
Lead (Pb) L2162034-14 RG_FOBKS5_SE_20180908-0900
Lithium (Li) L2162034-14 RG_FOBKS5_SE_20180908-0900
Magnesium (Mg) L2162034-14 RG_FOBKS5_SE_20180908-0900
Manganese (Mn) L2162034-14 RG_FOBKS5_SE_20180908-0900
Mercury (Hg) L2162034-14 RG_FOBKS5_SE_20180908-0900
Molybdenum (Mo) L2162034-14 RG_FOBKS5_SE_20180908-0900
Nickel (Ni) L2162034-14 RG_FOBKS5_SE_20180908-0900
Phosphorus (P) L2162034-14 RG_FOBKS5_SE_20180908-0900
Potassium (K) L2162034-14 RG_FOBKS5_SE_20180908-0900
Selenium (Se) L2162034-14 RG_FOBKS5_SE_20180908-0900
Silver (Ag) L2162034-14 RG_FOBKS5_SE_20180908-0900
Sodium (Na) L2162034-14 RG_FOBKS5_SE_20180908-0900
Strontium (Sr) L2162034-14 RG_FOBKS5_SE_20180908-0900
Sulfur (S) L2162034-14 RG_FOBKS5_SE_20180908-0900
Thallium (Tl) L2162034-14 RG_FOBKS5_SE_20180908-0900
Tin (Sn) L2162034-14 RG_FOBKS5_SE_20180908-0900
Titanium (Ti) L2162034-14 RG_FOBKS5_SE_20180908-0900
Tungsten (W) L2162034-14 RG_FOBKS5_SE_20180908-0900
Uranium (U) L2162034-14 RG_FOBKS5_SE_20180908-0900
Vanadium (V) L2162034-14 RG_FOBKS5_SE_20180908-0900
Zinc (Zn) L2162034-14 RG_FOBKS5_SE_20180908-0900
Zirconium (Zr) L2162034-14 RG_FOBKS5_SE_20180908-0900
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-14 RG_FOBKS5_SE_20180908-0900
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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Sampled

Time
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Acenaphthylene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.0082 0.0050 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Acridine L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLCI 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Anthracene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL <0.0060 0.0060 mg/kg DLCI 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Benz(a)anthracene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL <0.040 0.040 mg/kg DLCI 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Benzo(a)pyrene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.018 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Benzo(b&j)fluoranthene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.065 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Benzo(e)pyrene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.068 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Benzo(g,h,i)perylene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.030 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Benzo(k)fluoranthene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Chrysene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.175 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Dibenz(a,h)anthracene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL <0.014 0.014 mg/kg DLQ 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Fluoranthene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.028 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Fluorene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.125 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Indeno(1,2,3-c,d)pyrene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
1-Methylnaphthalene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.730 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
2-Methylnaphthalene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 1.21 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Naphthalene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.374 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Perylene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Phenanthrene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.669 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Pyrene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.047 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
Quinoline L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
d10-Acenaphthene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 83.9 1 % 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
d12-Chrysene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 86.9 1 % 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
d8-Naphthalene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 77.6 1 % 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
d10-Phenanthrene L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 83.1 1 % 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
B(a)P Total Potency Equivalent L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.037 0.020 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
IACR (CCME) L2162034-14 RG_FOBKS5_SE_20180908-0900 PAH-TMB-D/A-MS-CL 0.67 0.17 mg/kg 8-Sep-18 09:00 11-Sep-18 15-Sep-18 950446
             
Physical Tests (Soil)            
Moisture L2162034-15 RG_HENUP1_SE_20180906-1000 MOISTURE-CL 35.1 0.25 % 6-Sep-18 10:00 11-Sep-18 946093
pH (1:2 soil:water) L2162034-15 RG_HENUP1_SE_20180906-1000 PH-1:2-CL 8.28 0.10 pH 6-Sep-18 10:00 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK 2.5 1.0 % 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK 1.5 1.0 % 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK 6.6 1.0 % 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK 27.8 1.0 % 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK 26.9 1.0 % 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK 12.1 1.0 % 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK 9.6 1.0 % 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK 10.6 1.0 % 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK 2.4 1.0 % 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
Texture L2162034-15 RG_HENUP1_SE_20180906-1000 PSA-PIPET-DETAIL-SK Loamy sand - 6-Sep-18 10:00 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
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Acenaphthylene L2162034-14 RG_FOBKS5_SE_20180908-0900
Acridine L2162034-14 RG_FOBKS5_SE_20180908-0900
Anthracene L2162034-14 RG_FOBKS5_SE_20180908-0900
Benz(a)anthracene L2162034-14 RG_FOBKS5_SE_20180908-0900
Benzo(a)pyrene L2162034-14 RG_FOBKS5_SE_20180908-0900
Benzo(b&j)fluoranthene L2162034-14 RG_FOBKS5_SE_20180908-0900
Benzo(e)pyrene L2162034-14 RG_FOBKS5_SE_20180908-0900
Benzo(g,h,i)perylene L2162034-14 RG_FOBKS5_SE_20180908-0900
Benzo(k)fluoranthene L2162034-14 RG_FOBKS5_SE_20180908-0900
Chrysene L2162034-14 RG_FOBKS5_SE_20180908-0900
Dibenz(a,h)anthracene L2162034-14 RG_FOBKS5_SE_20180908-0900
Fluoranthene L2162034-14 RG_FOBKS5_SE_20180908-0900
Fluorene L2162034-14 RG_FOBKS5_SE_20180908-0900
Indeno(1,2,3-c,d)pyrene L2162034-14 RG_FOBKS5_SE_20180908-0900
1-Methylnaphthalene L2162034-14 RG_FOBKS5_SE_20180908-0900
2-Methylnaphthalene L2162034-14 RG_FOBKS5_SE_20180908-0900
Naphthalene L2162034-14 RG_FOBKS5_SE_20180908-0900
Perylene L2162034-14 RG_FOBKS5_SE_20180908-0900
Phenanthrene L2162034-14 RG_FOBKS5_SE_20180908-0900
Pyrene L2162034-14 RG_FOBKS5_SE_20180908-0900
Quinoline L2162034-14 RG_FOBKS5_SE_20180908-0900
d10-Acenaphthene L2162034-14 RG_FOBKS5_SE_20180908-0900
d12-Chrysene L2162034-14 RG_FOBKS5_SE_20180908-0900
d8-Naphthalene L2162034-14 RG_FOBKS5_SE_20180908-0900
d10-Phenanthrene L2162034-14 RG_FOBKS5_SE_20180908-0900
B(a)P Total Potency Equivalent L2162034-14 RG_FOBKS5_SE_20180908-0900
IACR (CCME) L2162034-14 RG_FOBKS5_SE_20180908-0900
   
Physical Tests (Soil)  
Moisture L2162034-15 RG_HENUP1_SE_20180906-1000
pH (1:2 soil:water) L2162034-15 RG_HENUP1_SE_20180906-1000
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-15 RG_HENUP1_SE_20180906-1000
% Sand (2.00mm - 1.00mm) L2162034-15 RG_HENUP1_SE_20180906-1000
% Sand (1.00mm - 0.50mm) L2162034-15 RG_HENUP1_SE_20180906-1000
% Sand (0.50mm - 0.25mm) L2162034-15 RG_HENUP1_SE_20180906-1000
% Sand (0.25mm - 0.125mm) L2162034-15 RG_HENUP1_SE_20180906-1000
% Sand (0.125mm - 0.063mm) L2162034-15 RG_HENUP1_SE_20180906-1000
% Silt (0.063mm - 0.0312mm) L2162034-15 RG_HENUP1_SE_20180906-1000
% Silt (0.0312mm - 0.004mm) L2162034-15 RG_HENUP1_SE_20180906-1000
% Clay (<4um) L2162034-15 RG_HENUP1_SE_20180906-1000
Texture L2162034-15 RG_HENUP1_SE_20180906-1000
   
Organic / Inorganic Carbon (Soil)  
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Total Organic Carbon L2162034-15 RG_HENUP1_SE_20180906-1000 C-TOC-CALC-SK 5.2 2.2 % 6-Sep-18 10:00 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 2700 50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 0.11 0.10 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 1.77 0.10 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 24.4 0.50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 0.15 0.10 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL <5.0 5.0 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 0.317 0.020 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 293000 50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 8.45 0.50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 1.57 0.10 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 2.08 0.50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 4010 50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 2.39 0.50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 9.0 2.0 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 52500 20 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 141 1.0 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-15 RG_HENUP1_SE_20180906-1000 HG-200.2-CVAA-CL 0.0113 0.0050 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 0.44 0.10 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 10.0 0.50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 479 50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 690 100 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 0.43 0.20 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL <0.10 0.10 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 197 50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 121 0.50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL <1000 1000 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 0.060 0.050 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 26.6 1.0 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 0.520 0.050 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 8.60 0.20 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL 53.5 2.0 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-15 RG_HENUP1_SE_20180906-1000 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 6-Sep-18 10:00 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Acenaphthylene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Acridine L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Anthracene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Benz(a)anthracene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Benzo(a)pyrene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
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Parameter ALS ID Client Sample ID

Total Organic Carbon L2162034-15 RG_HENUP1_SE_20180906-1000
   
Metals (Soil)  
Aluminum (Al) L2162034-15 RG_HENUP1_SE_20180906-1000
Antimony (Sb) L2162034-15 RG_HENUP1_SE_20180906-1000
Arsenic (As) L2162034-15 RG_HENUP1_SE_20180906-1000
Barium (Ba) L2162034-15 RG_HENUP1_SE_20180906-1000
Beryllium (Be) L2162034-15 RG_HENUP1_SE_20180906-1000
Bismuth (Bi) L2162034-15 RG_HENUP1_SE_20180906-1000
Boron (B) L2162034-15 RG_HENUP1_SE_20180906-1000
Cadmium (Cd) L2162034-15 RG_HENUP1_SE_20180906-1000
Calcium (Ca) L2162034-15 RG_HENUP1_SE_20180906-1000
Chromium (Cr) L2162034-15 RG_HENUP1_SE_20180906-1000
Cobalt (Co) L2162034-15 RG_HENUP1_SE_20180906-1000
Copper (Cu) L2162034-15 RG_HENUP1_SE_20180906-1000
Iron (Fe) L2162034-15 RG_HENUP1_SE_20180906-1000
Lead (Pb) L2162034-15 RG_HENUP1_SE_20180906-1000
Lithium (Li) L2162034-15 RG_HENUP1_SE_20180906-1000
Magnesium (Mg) L2162034-15 RG_HENUP1_SE_20180906-1000
Manganese (Mn) L2162034-15 RG_HENUP1_SE_20180906-1000
Mercury (Hg) L2162034-15 RG_HENUP1_SE_20180906-1000
Molybdenum (Mo) L2162034-15 RG_HENUP1_SE_20180906-1000
Nickel (Ni) L2162034-15 RG_HENUP1_SE_20180906-1000
Phosphorus (P) L2162034-15 RG_HENUP1_SE_20180906-1000
Potassium (K) L2162034-15 RG_HENUP1_SE_20180906-1000
Selenium (Se) L2162034-15 RG_HENUP1_SE_20180906-1000
Silver (Ag) L2162034-15 RG_HENUP1_SE_20180906-1000
Sodium (Na) L2162034-15 RG_HENUP1_SE_20180906-1000
Strontium (Sr) L2162034-15 RG_HENUP1_SE_20180906-1000
Sulfur (S) L2162034-15 RG_HENUP1_SE_20180906-1000
Thallium (Tl) L2162034-15 RG_HENUP1_SE_20180906-1000
Tin (Sn) L2162034-15 RG_HENUP1_SE_20180906-1000
Titanium (Ti) L2162034-15 RG_HENUP1_SE_20180906-1000
Tungsten (W) L2162034-15 RG_HENUP1_SE_20180906-1000
Uranium (U) L2162034-15 RG_HENUP1_SE_20180906-1000
Vanadium (V) L2162034-15 RG_HENUP1_SE_20180906-1000
Zinc (Zn) L2162034-15 RG_HENUP1_SE_20180906-1000
Zirconium (Zr) L2162034-15 RG_HENUP1_SE_20180906-1000
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-15 RG_HENUP1_SE_20180906-1000
Acenaphthylene L2162034-15 RG_HENUP1_SE_20180906-1000
Acridine L2162034-15 RG_HENUP1_SE_20180906-1000
Anthracene L2162034-15 RG_HENUP1_SE_20180906-1000
Benz(a)anthracene L2162034-15 RG_HENUP1_SE_20180906-1000
Benzo(a)pyrene L2162034-15 RG_HENUP1_SE_20180906-1000
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled
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Date
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Date

QC Lot

Benzo(b&j)fluoranthene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Benzo(e)pyrene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Benzo(g,h,i)perylene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Benzo(k)fluoranthene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Chrysene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Dibenz(a,h)anthracene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Fluoranthene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Fluorene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Indeno(1,2,3-c,d)pyrene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
1-Methylnaphthalene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL 0.043 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
2-Methylnaphthalene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL 0.070 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Naphthalene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL 0.021 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Perylene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Phenanthrene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL 0.033 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Pyrene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
Quinoline L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
d10-Acenaphthene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL 83.3 1 % 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
d12-Chrysene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL 90.8 1 % 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
d8-Naphthalene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL 81.7 1 % 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
d10-Phenanthrene L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL 84.7 1 % 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
B(a)P Total Potency Equivalent L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
IACR (CCME) L2162034-15 RG_HENUP1_SE_20180906-1000 PAH-TMB-D/A-MS-CL <0.15 0.15 mg/kg 6-Sep-18 10:00 11-Sep-18 15-Sep-18 950446
             
Physical Tests (Soil)            
Moisture L2162034-16 RG_HENUP2_SE_20180906-1120 MOISTURE-CL 38.7 0.25 % 6-Sep-18 11:20 11-Sep-18 946093
pH (1:2 soil:water) L2162034-16 RG_HENUP2_SE_20180906-1120 PH-1:2-CL 8.09 0.10 pH 6-Sep-18 11:20 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK 33.0 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK 2.2 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK 4.5 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK 8.0 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK 10.1 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK 11.9 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK 12.7 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK 14.8 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK 2.8 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
Texture L2162034-16 RG_HENUP2_SE_20180906-1120 PSA-PIPET-DETAIL-SK Sandy loam - 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-16 RG_HENUP2_SE_20180906-1120 C-TOC-CALC-SK 6.0 2.2 % 6-Sep-18 11:20 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 4780 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 0.12 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
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Parameter ALS ID Client Sample ID

Benzo(b&j)fluoranthene L2162034-15 RG_HENUP1_SE_20180906-1000
Benzo(e)pyrene L2162034-15 RG_HENUP1_SE_20180906-1000
Benzo(g,h,i)perylene L2162034-15 RG_HENUP1_SE_20180906-1000
Benzo(k)fluoranthene L2162034-15 RG_HENUP1_SE_20180906-1000
Chrysene L2162034-15 RG_HENUP1_SE_20180906-1000
Dibenz(a,h)anthracene L2162034-15 RG_HENUP1_SE_20180906-1000
Fluoranthene L2162034-15 RG_HENUP1_SE_20180906-1000
Fluorene L2162034-15 RG_HENUP1_SE_20180906-1000
Indeno(1,2,3-c,d)pyrene L2162034-15 RG_HENUP1_SE_20180906-1000
1-Methylnaphthalene L2162034-15 RG_HENUP1_SE_20180906-1000
2-Methylnaphthalene L2162034-15 RG_HENUP1_SE_20180906-1000
Naphthalene L2162034-15 RG_HENUP1_SE_20180906-1000
Perylene L2162034-15 RG_HENUP1_SE_20180906-1000
Phenanthrene L2162034-15 RG_HENUP1_SE_20180906-1000
Pyrene L2162034-15 RG_HENUP1_SE_20180906-1000
Quinoline L2162034-15 RG_HENUP1_SE_20180906-1000
d10-Acenaphthene L2162034-15 RG_HENUP1_SE_20180906-1000
d12-Chrysene L2162034-15 RG_HENUP1_SE_20180906-1000
d8-Naphthalene L2162034-15 RG_HENUP1_SE_20180906-1000
d10-Phenanthrene L2162034-15 RG_HENUP1_SE_20180906-1000
B(a)P Total Potency Equivalent L2162034-15 RG_HENUP1_SE_20180906-1000
IACR (CCME) L2162034-15 RG_HENUP1_SE_20180906-1000
   
Physical Tests (Soil)  
Moisture L2162034-16 RG_HENUP2_SE_20180906-1120
pH (1:2 soil:water) L2162034-16 RG_HENUP2_SE_20180906-1120
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-16 RG_HENUP2_SE_20180906-1120
% Sand (2.00mm - 1.00mm) L2162034-16 RG_HENUP2_SE_20180906-1120
% Sand (1.00mm - 0.50mm) L2162034-16 RG_HENUP2_SE_20180906-1120
% Sand (0.50mm - 0.25mm) L2162034-16 RG_HENUP2_SE_20180906-1120
% Sand (0.25mm - 0.125mm) L2162034-16 RG_HENUP2_SE_20180906-1120
% Sand (0.125mm - 0.063mm) L2162034-16 RG_HENUP2_SE_20180906-1120
% Silt (0.063mm - 0.0312mm) L2162034-16 RG_HENUP2_SE_20180906-1120
% Silt (0.0312mm - 0.004mm) L2162034-16 RG_HENUP2_SE_20180906-1120
% Clay (<4um) L2162034-16 RG_HENUP2_SE_20180906-1120
Texture L2162034-16 RG_HENUP2_SE_20180906-1120
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-16 RG_HENUP2_SE_20180906-1120
   
Metals (Soil)  
Aluminum (Al) L2162034-16 RG_HENUP2_SE_20180906-1120
Antimony (Sb) L2162034-16 RG_HENUP2_SE_20180906-1120

QC Eval Hold Time
Eval

Matrix Class

  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
    
    
  Soil Physical Tests
  Soil Physical Tests
    
    
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
    
    
  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Arsenic (As) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 2.22 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 37.2 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 0.23 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL <5.0 5.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 0.420 0.020 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 211000 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 12.6 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 2.24 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 3.33 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 5900 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 3.23 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 12.5 2.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 57200 20 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 213 1.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-16 RG_HENUP2_SE_20180906-1120 HG-200.2-CVAA-CL 0.0155 0.0050 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 0.48 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 14.1 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 676 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 930 100 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 0.51 0.20 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL <0.10 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 181 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 91.3 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL <1000 1000 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 0.081 0.050 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 45.7 1.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 0.622 0.050 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 12.6 0.20 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL 83.2 2.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-16 RG_HENUP2_SE_20180906-1120 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Acenaphthylene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Acridine L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Anthracene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benz(a)anthracene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(a)pyrene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(b&j)fluoranthene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(e)pyrene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(g,h,i)perylene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(k)fluoranthene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Chrysene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
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Arsenic (As) L2162034-16 RG_HENUP2_SE_20180906-1120
Barium (Ba) L2162034-16 RG_HENUP2_SE_20180906-1120
Beryllium (Be) L2162034-16 RG_HENUP2_SE_20180906-1120
Bismuth (Bi) L2162034-16 RG_HENUP2_SE_20180906-1120
Boron (B) L2162034-16 RG_HENUP2_SE_20180906-1120
Cadmium (Cd) L2162034-16 RG_HENUP2_SE_20180906-1120
Calcium (Ca) L2162034-16 RG_HENUP2_SE_20180906-1120
Chromium (Cr) L2162034-16 RG_HENUP2_SE_20180906-1120
Cobalt (Co) L2162034-16 RG_HENUP2_SE_20180906-1120
Copper (Cu) L2162034-16 RG_HENUP2_SE_20180906-1120
Iron (Fe) L2162034-16 RG_HENUP2_SE_20180906-1120
Lead (Pb) L2162034-16 RG_HENUP2_SE_20180906-1120
Lithium (Li) L2162034-16 RG_HENUP2_SE_20180906-1120
Magnesium (Mg) L2162034-16 RG_HENUP2_SE_20180906-1120
Manganese (Mn) L2162034-16 RG_HENUP2_SE_20180906-1120
Mercury (Hg) L2162034-16 RG_HENUP2_SE_20180906-1120
Molybdenum (Mo) L2162034-16 RG_HENUP2_SE_20180906-1120
Nickel (Ni) L2162034-16 RG_HENUP2_SE_20180906-1120
Phosphorus (P) L2162034-16 RG_HENUP2_SE_20180906-1120
Potassium (K) L2162034-16 RG_HENUP2_SE_20180906-1120
Selenium (Se) L2162034-16 RG_HENUP2_SE_20180906-1120
Silver (Ag) L2162034-16 RG_HENUP2_SE_20180906-1120
Sodium (Na) L2162034-16 RG_HENUP2_SE_20180906-1120
Strontium (Sr) L2162034-16 RG_HENUP2_SE_20180906-1120
Sulfur (S) L2162034-16 RG_HENUP2_SE_20180906-1120
Thallium (Tl) L2162034-16 RG_HENUP2_SE_20180906-1120
Tin (Sn) L2162034-16 RG_HENUP2_SE_20180906-1120
Titanium (Ti) L2162034-16 RG_HENUP2_SE_20180906-1120
Tungsten (W) L2162034-16 RG_HENUP2_SE_20180906-1120
Uranium (U) L2162034-16 RG_HENUP2_SE_20180906-1120
Vanadium (V) L2162034-16 RG_HENUP2_SE_20180906-1120
Zinc (Zn) L2162034-16 RG_HENUP2_SE_20180906-1120
Zirconium (Zr) L2162034-16 RG_HENUP2_SE_20180906-1120
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-16 RG_HENUP2_SE_20180906-1120
Acenaphthylene L2162034-16 RG_HENUP2_SE_20180906-1120
Acridine L2162034-16 RG_HENUP2_SE_20180906-1120
Anthracene L2162034-16 RG_HENUP2_SE_20180906-1120
Benz(a)anthracene L2162034-16 RG_HENUP2_SE_20180906-1120
Benzo(a)pyrene L2162034-16 RG_HENUP2_SE_20180906-1120
Benzo(b&j)fluoranthene L2162034-16 RG_HENUP2_SE_20180906-1120
Benzo(e)pyrene L2162034-16 RG_HENUP2_SE_20180906-1120
Benzo(g,h,i)perylene L2162034-16 RG_HENUP2_SE_20180906-1120
Benzo(k)fluoranthene L2162034-16 RG_HENUP2_SE_20180906-1120
Chrysene L2162034-16 RG_HENUP2_SE_20180906-1120

QC Eval Hold Time
Eval

Matrix Class
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
    
    
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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Dibenz(a,h)anthracene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Fluoranthene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Fluorene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Indeno(1,2,3-c,d)pyrene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
1-Methylnaphthalene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL 0.025 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
2-Methylnaphthalene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL 0.039 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Naphthalene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL 0.014 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Perylene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Phenanthrene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL 0.026 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Pyrene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Quinoline L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
d10-Acenaphthene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL 75.6 1 % 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
d12-Chrysene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL 92.9 1 % 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
d8-Naphthalene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL 70.9 1 % 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
d10-Phenanthrene L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL 85.9 1 % 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
B(a)P Total Potency Equivalent L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
IACR (CCME) L2162034-16 RG_HENUP2_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.15 0.15 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
             
Physical Tests (Soil)            
Moisture L2162034-17 RG_HENUP3_SE_20180906-0955 MOISTURE-CL 31.6 0.25 % 6-Sep-18 09:55 11-Sep-18 946093
pH (1:2 soil:water) L2162034-17 RG_HENUP3_SE_20180906-0955 PH-1:2-CL 8.78 0.10 pH 6-Sep-18 09:55 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK 46.2 1.0 % 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK 2.1 1.0 % 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK 5.2 1.0 % 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK 17.1 1.0 % 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK 13.1 1.0 % 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK 5.5 1.0 % 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK 4.6 1.0 % 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK 4.9 1.0 % 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK 1.3 1.0 % 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
Texture L2162034-17 RG_HENUP3_SE_20180906-0955 PSA-PIPET-DETAIL-SK Loamy sand - 6-Sep-18 09:55 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-17 RG_HENUP3_SE_20180906-0955 C-TOC-CALC-SK 4.7 2.1 % 6-Sep-18 09:55 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 2300 50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 0.11 0.10 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 1.85 0.10 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 18.2 0.50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 0.14 0.10 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL <5.0 5.0 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
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Parameter ALS ID Client Sample ID

Dibenz(a,h)anthracene L2162034-16 RG_HENUP2_SE_20180906-1120
Fluoranthene L2162034-16 RG_HENUP2_SE_20180906-1120
Fluorene L2162034-16 RG_HENUP2_SE_20180906-1120
Indeno(1,2,3-c,d)pyrene L2162034-16 RG_HENUP2_SE_20180906-1120
1-Methylnaphthalene L2162034-16 RG_HENUP2_SE_20180906-1120
2-Methylnaphthalene L2162034-16 RG_HENUP2_SE_20180906-1120
Naphthalene L2162034-16 RG_HENUP2_SE_20180906-1120
Perylene L2162034-16 RG_HENUP2_SE_20180906-1120
Phenanthrene L2162034-16 RG_HENUP2_SE_20180906-1120
Pyrene L2162034-16 RG_HENUP2_SE_20180906-1120
Quinoline L2162034-16 RG_HENUP2_SE_20180906-1120
d10-Acenaphthene L2162034-16 RG_HENUP2_SE_20180906-1120
d12-Chrysene L2162034-16 RG_HENUP2_SE_20180906-1120
d8-Naphthalene L2162034-16 RG_HENUP2_SE_20180906-1120
d10-Phenanthrene L2162034-16 RG_HENUP2_SE_20180906-1120
B(a)P Total Potency Equivalent L2162034-16 RG_HENUP2_SE_20180906-1120
IACR (CCME) L2162034-16 RG_HENUP2_SE_20180906-1120
   
Physical Tests (Soil)  
Moisture L2162034-17 RG_HENUP3_SE_20180906-0955
pH (1:2 soil:water) L2162034-17 RG_HENUP3_SE_20180906-0955
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-17 RG_HENUP3_SE_20180906-0955
% Sand (2.00mm - 1.00mm) L2162034-17 RG_HENUP3_SE_20180906-0955
% Sand (1.00mm - 0.50mm) L2162034-17 RG_HENUP3_SE_20180906-0955
% Sand (0.50mm - 0.25mm) L2162034-17 RG_HENUP3_SE_20180906-0955
% Sand (0.25mm - 0.125mm) L2162034-17 RG_HENUP3_SE_20180906-0955
% Sand (0.125mm - 0.063mm) L2162034-17 RG_HENUP3_SE_20180906-0955
% Silt (0.063mm - 0.0312mm) L2162034-17 RG_HENUP3_SE_20180906-0955
% Silt (0.0312mm - 0.004mm) L2162034-17 RG_HENUP3_SE_20180906-0955
% Clay (<4um) L2162034-17 RG_HENUP3_SE_20180906-0955
Texture L2162034-17 RG_HENUP3_SE_20180906-0955
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-17 RG_HENUP3_SE_20180906-0955
   
Metals (Soil)  
Aluminum (Al) L2162034-17 RG_HENUP3_SE_20180906-0955
Antimony (Sb) L2162034-17 RG_HENUP3_SE_20180906-0955
Arsenic (As) L2162034-17 RG_HENUP3_SE_20180906-0955
Barium (Ba) L2162034-17 RG_HENUP3_SE_20180906-0955
Beryllium (Be) L2162034-17 RG_HENUP3_SE_20180906-0955
Bismuth (Bi) L2162034-17 RG_HENUP3_SE_20180906-0955
Boron (B) L2162034-17 RG_HENUP3_SE_20180906-0955

QC Eval Hold Time
Eval

Matrix Class

  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
    
    
  Soil Physical Tests
  Soil Physical Tests
    
    
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
    
    
  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Cadmium (Cd) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 0.294 0.020 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 322000 50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 21.3 0.50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 1.39 0.10 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 2.01 0.50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 3850 50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 1.96 0.50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 8.4 2.0 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 47300 20 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 136 1.0 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-17 RG_HENUP3_SE_20180906-0955 HG-200.2-CVAA-CL 0.0112 0.0050 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 0.66 0.10 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 12.8 0.50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 454 50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 690 100 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 0.35 0.20 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL <0.10 0.10 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 199 50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 136 0.50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL <1000 1000 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 0.051 0.050 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 20.2 1.0 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 0.499 0.050 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 8.42 0.20 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL 43.2 2.0 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-17 RG_HENUP3_SE_20180906-0955 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 6-Sep-18 09:55 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Acenaphthylene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Acridine L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Anthracene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Benz(a)anthracene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Benzo(a)pyrene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Benzo(b&j)fluoranthene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Benzo(e)pyrene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Benzo(g,h,i)perylene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Benzo(k)fluoranthene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Chrysene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 0.015 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Dibenz(a,h)anthracene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Fluoranthene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Fluorene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 0.011 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Indeno(1,2,3-c,d)pyrene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
1-Methylnaphthalene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 0.060 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
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Parameter ALS ID Client Sample ID

Cadmium (Cd) L2162034-17 RG_HENUP3_SE_20180906-0955
Calcium (Ca) L2162034-17 RG_HENUP3_SE_20180906-0955
Chromium (Cr) L2162034-17 RG_HENUP3_SE_20180906-0955
Cobalt (Co) L2162034-17 RG_HENUP3_SE_20180906-0955
Copper (Cu) L2162034-17 RG_HENUP3_SE_20180906-0955
Iron (Fe) L2162034-17 RG_HENUP3_SE_20180906-0955
Lead (Pb) L2162034-17 RG_HENUP3_SE_20180906-0955
Lithium (Li) L2162034-17 RG_HENUP3_SE_20180906-0955
Magnesium (Mg) L2162034-17 RG_HENUP3_SE_20180906-0955
Manganese (Mn) L2162034-17 RG_HENUP3_SE_20180906-0955
Mercury (Hg) L2162034-17 RG_HENUP3_SE_20180906-0955
Molybdenum (Mo) L2162034-17 RG_HENUP3_SE_20180906-0955
Nickel (Ni) L2162034-17 RG_HENUP3_SE_20180906-0955
Phosphorus (P) L2162034-17 RG_HENUP3_SE_20180906-0955
Potassium (K) L2162034-17 RG_HENUP3_SE_20180906-0955
Selenium (Se) L2162034-17 RG_HENUP3_SE_20180906-0955
Silver (Ag) L2162034-17 RG_HENUP3_SE_20180906-0955
Sodium (Na) L2162034-17 RG_HENUP3_SE_20180906-0955
Strontium (Sr) L2162034-17 RG_HENUP3_SE_20180906-0955
Sulfur (S) L2162034-17 RG_HENUP3_SE_20180906-0955
Thallium (Tl) L2162034-17 RG_HENUP3_SE_20180906-0955
Tin (Sn) L2162034-17 RG_HENUP3_SE_20180906-0955
Titanium (Ti) L2162034-17 RG_HENUP3_SE_20180906-0955
Tungsten (W) L2162034-17 RG_HENUP3_SE_20180906-0955
Uranium (U) L2162034-17 RG_HENUP3_SE_20180906-0955
Vanadium (V) L2162034-17 RG_HENUP3_SE_20180906-0955
Zinc (Zn) L2162034-17 RG_HENUP3_SE_20180906-0955
Zirconium (Zr) L2162034-17 RG_HENUP3_SE_20180906-0955
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-17 RG_HENUP3_SE_20180906-0955
Acenaphthylene L2162034-17 RG_HENUP3_SE_20180906-0955
Acridine L2162034-17 RG_HENUP3_SE_20180906-0955
Anthracene L2162034-17 RG_HENUP3_SE_20180906-0955
Benz(a)anthracene L2162034-17 RG_HENUP3_SE_20180906-0955
Benzo(a)pyrene L2162034-17 RG_HENUP3_SE_20180906-0955
Benzo(b&j)fluoranthene L2162034-17 RG_HENUP3_SE_20180906-0955
Benzo(e)pyrene L2162034-17 RG_HENUP3_SE_20180906-0955
Benzo(g,h,i)perylene L2162034-17 RG_HENUP3_SE_20180906-0955
Benzo(k)fluoranthene L2162034-17 RG_HENUP3_SE_20180906-0955
Chrysene L2162034-17 RG_HENUP3_SE_20180906-0955
Dibenz(a,h)anthracene L2162034-17 RG_HENUP3_SE_20180906-0955
Fluoranthene L2162034-17 RG_HENUP3_SE_20180906-0955
Fluorene L2162034-17 RG_HENUP3_SE_20180906-0955
Indeno(1,2,3-c,d)pyrene L2162034-17 RG_HENUP3_SE_20180906-0955
1-Methylnaphthalene L2162034-17 RG_HENUP3_SE_20180906-0955

QC Eval Hold Time
Eval

Matrix Class

  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
    
    
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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2-Methylnaphthalene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 0.092 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Naphthalene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 0.028 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Perylene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Phenanthrene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 0.051 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Pyrene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
Quinoline L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
d10-Acenaphthene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 78.8 1 % 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
d12-Chrysene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 97.8 1 % 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
d8-Naphthalene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 76.0 1 % 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
d10-Phenanthrene L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL 87.9 1 % 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
B(a)P Total Potency Equivalent L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
IACR (CCME) L2162034-17 RG_HENUP3_SE_20180906-0955 PAH-TMB-D/A-MS-CL <0.15 0.15 mg/kg 6-Sep-18 09:55 11-Sep-18 15-Sep-18 950446
             
Physical Tests (Soil)            
Moisture L2162034-18 RG_DUP_SE_20180906-1120 MOISTURE-CL 44.1 0.25 % 6-Sep-18 11:20 11-Sep-18 946093
pH (1:2 soil:water) L2162034-18 RG_DUP_SE_20180906-1120 PH-1:2-CL 8.08 0.10 pH 6-Sep-18 11:20 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK 11.9 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK 2.8 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK 5.9 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK 10.6 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK 13.5 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK 14.8 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK 17.9 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK 19.6 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK 3.0 1.0 % 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
Texture L2162034-18 RG_DUP_SE_20180906-1120 PSA-PIPET-DETAIL-SK Sandy loam - 6-Sep-18 11:20 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-18 RG_DUP_SE_20180906-1120 C-TOC-CALC-SK 6.3 2.2 % 6-Sep-18 11:20 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 6110 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 0.16 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 2.67 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 43.6 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 0.31 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 6.8 5.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 0.509 0.020 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 261000 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 15.6 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 2.62 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 3.82 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
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2-Methylnaphthalene L2162034-17 RG_HENUP3_SE_20180906-0955
Naphthalene L2162034-17 RG_HENUP3_SE_20180906-0955
Perylene L2162034-17 RG_HENUP3_SE_20180906-0955
Phenanthrene L2162034-17 RG_HENUP3_SE_20180906-0955
Pyrene L2162034-17 RG_HENUP3_SE_20180906-0955
Quinoline L2162034-17 RG_HENUP3_SE_20180906-0955
d10-Acenaphthene L2162034-17 RG_HENUP3_SE_20180906-0955
d12-Chrysene L2162034-17 RG_HENUP3_SE_20180906-0955
d8-Naphthalene L2162034-17 RG_HENUP3_SE_20180906-0955
d10-Phenanthrene L2162034-17 RG_HENUP3_SE_20180906-0955
B(a)P Total Potency Equivalent L2162034-17 RG_HENUP3_SE_20180906-0955
IACR (CCME) L2162034-17 RG_HENUP3_SE_20180906-0955
   
Physical Tests (Soil)  
Moisture L2162034-18 RG_DUP_SE_20180906-1120
pH (1:2 soil:water) L2162034-18 RG_DUP_SE_20180906-1120
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-18 RG_DUP_SE_20180906-1120
% Sand (2.00mm - 1.00mm) L2162034-18 RG_DUP_SE_20180906-1120
% Sand (1.00mm - 0.50mm) L2162034-18 RG_DUP_SE_20180906-1120
% Sand (0.50mm - 0.25mm) L2162034-18 RG_DUP_SE_20180906-1120
% Sand (0.25mm - 0.125mm) L2162034-18 RG_DUP_SE_20180906-1120
% Sand (0.125mm - 0.063mm) L2162034-18 RG_DUP_SE_20180906-1120
% Silt (0.063mm - 0.0312mm) L2162034-18 RG_DUP_SE_20180906-1120
% Silt (0.0312mm - 0.004mm) L2162034-18 RG_DUP_SE_20180906-1120
% Clay (<4um) L2162034-18 RG_DUP_SE_20180906-1120
Texture L2162034-18 RG_DUP_SE_20180906-1120
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-18 RG_DUP_SE_20180906-1120
   
Metals (Soil)  
Aluminum (Al) L2162034-18 RG_DUP_SE_20180906-1120
Antimony (Sb) L2162034-18 RG_DUP_SE_20180906-1120
Arsenic (As) L2162034-18 RG_DUP_SE_20180906-1120
Barium (Ba) L2162034-18 RG_DUP_SE_20180906-1120
Beryllium (Be) L2162034-18 RG_DUP_SE_20180906-1120
Bismuth (Bi) L2162034-18 RG_DUP_SE_20180906-1120
Boron (B) L2162034-18 RG_DUP_SE_20180906-1120
Cadmium (Cd) L2162034-18 RG_DUP_SE_20180906-1120
Calcium (Ca) L2162034-18 RG_DUP_SE_20180906-1120
Chromium (Cr) L2162034-18 RG_DUP_SE_20180906-1120
Cobalt (Co) L2162034-18 RG_DUP_SE_20180906-1120
Copper (Cu) L2162034-18 RG_DUP_SE_20180906-1120
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Iron (Fe) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 6810 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 3.89 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 18.0 2.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 61200 20 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 248 1.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-18 RG_DUP_SE_20180906-1120 HG-200.2-CVAA-CL 0.0193 0.0050 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 0.66 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 16.0 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 844 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 1290 100 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 0.61 0.20 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL <0.10 0.10 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 202 50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 113 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL <1000 1000 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 0.113 0.050 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 56.5 1.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 0.794 0.050 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 15.9 0.20 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 97.0 2.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-18 RG_DUP_SE_20180906-1120 MET-200.2-CCMS-CL 1.1 1.0 mg/kg 6-Sep-18 11:20 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Acenaphthylene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Acridine L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Anthracene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benz(a)anthracene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(a)pyrene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(b&j)fluoranthene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(e)pyrene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(g,h,i)perylene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Benzo(k)fluoranthene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Chrysene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Dibenz(a,h)anthracene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Fluoranthene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Fluorene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Indeno(1,2,3-c,d)pyrene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
1-Methylnaphthalene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL 0.028 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
2-Methylnaphthalene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL 0.044 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Naphthalene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL 0.016 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Perylene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Phenanthrene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL 0.029 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
Pyrene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
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Iron (Fe) L2162034-18 RG_DUP_SE_20180906-1120
Lead (Pb) L2162034-18 RG_DUP_SE_20180906-1120
Lithium (Li) L2162034-18 RG_DUP_SE_20180906-1120
Magnesium (Mg) L2162034-18 RG_DUP_SE_20180906-1120
Manganese (Mn) L2162034-18 RG_DUP_SE_20180906-1120
Mercury (Hg) L2162034-18 RG_DUP_SE_20180906-1120
Molybdenum (Mo) L2162034-18 RG_DUP_SE_20180906-1120
Nickel (Ni) L2162034-18 RG_DUP_SE_20180906-1120
Phosphorus (P) L2162034-18 RG_DUP_SE_20180906-1120
Potassium (K) L2162034-18 RG_DUP_SE_20180906-1120
Selenium (Se) L2162034-18 RG_DUP_SE_20180906-1120
Silver (Ag) L2162034-18 RG_DUP_SE_20180906-1120
Sodium (Na) L2162034-18 RG_DUP_SE_20180906-1120
Strontium (Sr) L2162034-18 RG_DUP_SE_20180906-1120
Sulfur (S) L2162034-18 RG_DUP_SE_20180906-1120
Thallium (Tl) L2162034-18 RG_DUP_SE_20180906-1120
Tin (Sn) L2162034-18 RG_DUP_SE_20180906-1120
Titanium (Ti) L2162034-18 RG_DUP_SE_20180906-1120
Tungsten (W) L2162034-18 RG_DUP_SE_20180906-1120
Uranium (U) L2162034-18 RG_DUP_SE_20180906-1120
Vanadium (V) L2162034-18 RG_DUP_SE_20180906-1120
Zinc (Zn) L2162034-18 RG_DUP_SE_20180906-1120
Zirconium (Zr) L2162034-18 RG_DUP_SE_20180906-1120
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-18 RG_DUP_SE_20180906-1120
Acenaphthylene L2162034-18 RG_DUP_SE_20180906-1120
Acridine L2162034-18 RG_DUP_SE_20180906-1120
Anthracene L2162034-18 RG_DUP_SE_20180906-1120
Benz(a)anthracene L2162034-18 RG_DUP_SE_20180906-1120
Benzo(a)pyrene L2162034-18 RG_DUP_SE_20180906-1120
Benzo(b&j)fluoranthene L2162034-18 RG_DUP_SE_20180906-1120
Benzo(e)pyrene L2162034-18 RG_DUP_SE_20180906-1120
Benzo(g,h,i)perylene L2162034-18 RG_DUP_SE_20180906-1120
Benzo(k)fluoranthene L2162034-18 RG_DUP_SE_20180906-1120
Chrysene L2162034-18 RG_DUP_SE_20180906-1120
Dibenz(a,h)anthracene L2162034-18 RG_DUP_SE_20180906-1120
Fluoranthene L2162034-18 RG_DUP_SE_20180906-1120
Fluorene L2162034-18 RG_DUP_SE_20180906-1120
Indeno(1,2,3-c,d)pyrene L2162034-18 RG_DUP_SE_20180906-1120
1-Methylnaphthalene L2162034-18 RG_DUP_SE_20180906-1120
2-Methylnaphthalene L2162034-18 RG_DUP_SE_20180906-1120
Naphthalene L2162034-18 RG_DUP_SE_20180906-1120
Perylene L2162034-18 RG_DUP_SE_20180906-1120
Phenanthrene L2162034-18 RG_DUP_SE_20180906-1120
Pyrene L2162034-18 RG_DUP_SE_20180906-1120
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Time
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Quinoline L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
d10-Acenaphthene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL 70.6 1 % 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
d12-Chrysene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL 91.5 1 % 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
d8-Naphthalene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL 67.2 1 % 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
d10-Phenanthrene L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL 83.8 1 % 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
B(a)P Total Potency Equivalent L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
IACR (CCME) L2162034-18 RG_DUP_SE_20180906-1120 PAH-TMB-D/A-MS-CL <0.15 0.15 mg/kg 6-Sep-18 11:20 11-Sep-18 15-Sep-18 950446
             
Physical Tests (Soil)            
Moisture L2162034-19 RG_FO22-1_SE_20180908-1515 MOISTURE-CL 42.1 0.25 % 8-Sep-18 15:15 11-Sep-18 946093
pH (1:2 soil:water) L2162034-19 RG_FO22-1_SE_20180908-1515 PH-1:2-CL 8.21 0.10 pH 8-Sep-18 15:15 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK 2.1 1.0 % 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK 2.3 1.0 % 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK 28.8 1.0 % 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK 33.9 1.0 % 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK 14.0 1.0 % 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK 8.2 1.0 % 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK 8.0 1.0 % 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK 2.5 1.0 % 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
Texture L2162034-19 RG_FO22-1_SE_20180908-1515 PSA-PIPET-DETAIL-SK Loamy sand - 8-Sep-18 15:15 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-19 RG_FO22-1_SE_20180908-1515 C-TOC-CALC-SK 3.35 0.050 % 8-Sep-18 15:15 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 7410 50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 0.61 0.10 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 5.53 0.10 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 199 0.50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 0.64 0.10 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 7.4 5.0 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 1.07 0.020 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 39000 50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 13.7 0.50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 5.78 0.10 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 11.5 0.50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 15500 50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 8.63 0.50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 8.5 2.0 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 11100 20 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 425 1.0 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
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Parameter ALS ID Client Sample ID

Quinoline L2162034-18 RG_DUP_SE_20180906-1120
d10-Acenaphthene L2162034-18 RG_DUP_SE_20180906-1120
d12-Chrysene L2162034-18 RG_DUP_SE_20180906-1120
d8-Naphthalene L2162034-18 RG_DUP_SE_20180906-1120
d10-Phenanthrene L2162034-18 RG_DUP_SE_20180906-1120
B(a)P Total Potency Equivalent L2162034-18 RG_DUP_SE_20180906-1120
IACR (CCME) L2162034-18 RG_DUP_SE_20180906-1120
   
Physical Tests (Soil)  
Moisture L2162034-19 RG_FO22-1_SE_20180908-1515
pH (1:2 soil:water) L2162034-19 RG_FO22-1_SE_20180908-1515
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-19 RG_FO22-1_SE_20180908-1515
% Sand (2.00mm - 1.00mm) L2162034-19 RG_FO22-1_SE_20180908-1515
% Sand (1.00mm - 0.50mm) L2162034-19 RG_FO22-1_SE_20180908-1515
% Sand (0.50mm - 0.25mm) L2162034-19 RG_FO22-1_SE_20180908-1515
% Sand (0.25mm - 0.125mm) L2162034-19 RG_FO22-1_SE_20180908-1515
% Sand (0.125mm - 0.063mm) L2162034-19 RG_FO22-1_SE_20180908-1515
% Silt (0.063mm - 0.0312mm) L2162034-19 RG_FO22-1_SE_20180908-1515
% Silt (0.0312mm - 0.004mm) L2162034-19 RG_FO22-1_SE_20180908-1515
% Clay (<4um) L2162034-19 RG_FO22-1_SE_20180908-1515
Texture L2162034-19 RG_FO22-1_SE_20180908-1515
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-19 RG_FO22-1_SE_20180908-1515
   
Metals (Soil)  
Aluminum (Al) L2162034-19 RG_FO22-1_SE_20180908-1515
Antimony (Sb) L2162034-19 RG_FO22-1_SE_20180908-1515
Arsenic (As) L2162034-19 RG_FO22-1_SE_20180908-1515
Barium (Ba) L2162034-19 RG_FO22-1_SE_20180908-1515
Beryllium (Be) L2162034-19 RG_FO22-1_SE_20180908-1515
Bismuth (Bi) L2162034-19 RG_FO22-1_SE_20180908-1515
Boron (B) L2162034-19 RG_FO22-1_SE_20180908-1515
Cadmium (Cd) L2162034-19 RG_FO22-1_SE_20180908-1515
Calcium (Ca) L2162034-19 RG_FO22-1_SE_20180908-1515
Chromium (Cr) L2162034-19 RG_FO22-1_SE_20180908-1515
Cobalt (Co) L2162034-19 RG_FO22-1_SE_20180908-1515
Copper (Cu) L2162034-19 RG_FO22-1_SE_20180908-1515
Iron (Fe) L2162034-19 RG_FO22-1_SE_20180908-1515
Lead (Pb) L2162034-19 RG_FO22-1_SE_20180908-1515
Lithium (Li) L2162034-19 RG_FO22-1_SE_20180908-1515
Magnesium (Mg) L2162034-19 RG_FO22-1_SE_20180908-1515
Manganese (Mn) L2162034-19 RG_FO22-1_SE_20180908-1515
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Mercury (Hg) L2162034-19 RG_FO22-1_SE_20180908-1515 HG-200.2-CVAA-CL 0.0311 0.0050 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 1.32 0.10 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 26.9 0.50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 1690 50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 1790 100 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 1.41 0.20 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 0.14 0.10 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 78 50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 66.9 0.50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL <1000 1000 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 0.205 0.050 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 10.4 1.0 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 1.15 0.050 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 33.4 0.20 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL 117 2.0 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-19 RG_FO22-1_SE_20180908-1515 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 8-Sep-18 15:15 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.014 0.014 mg/kg DLQ 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Acenaphthylene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Acridine L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Anthracene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Benz(a)anthracene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLCI 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Benzo(a)pyrene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Benzo(b&j)fluoranthene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.024 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Benzo(e)pyrene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.023 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Benzo(g,h,i)perylene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Benzo(k)fluoranthene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Chrysene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.070 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Dibenz(a,h)anthracene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Fluoranthene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.011 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Fluorene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.021 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Indeno(1,2,3-c,d)pyrene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
1-Methylnaphthalene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.194 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
2-Methylnaphthalene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.306 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Naphthalene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.116 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Perylene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.017 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Phenanthrene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.221 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Pyrene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.018 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
Quinoline L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
d10-Acenaphthene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 79.3 1 % 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
d12-Chrysene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 95.2 1 % 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
d8-Naphthalene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 78.1 1 % 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
d10-Phenanthrene L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 84.2 1 % 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
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Parameter ALS ID Client Sample ID

Mercury (Hg) L2162034-19 RG_FO22-1_SE_20180908-1515
Molybdenum (Mo) L2162034-19 RG_FO22-1_SE_20180908-1515
Nickel (Ni) L2162034-19 RG_FO22-1_SE_20180908-1515
Phosphorus (P) L2162034-19 RG_FO22-1_SE_20180908-1515
Potassium (K) L2162034-19 RG_FO22-1_SE_20180908-1515
Selenium (Se) L2162034-19 RG_FO22-1_SE_20180908-1515
Silver (Ag) L2162034-19 RG_FO22-1_SE_20180908-1515
Sodium (Na) L2162034-19 RG_FO22-1_SE_20180908-1515
Strontium (Sr) L2162034-19 RG_FO22-1_SE_20180908-1515
Sulfur (S) L2162034-19 RG_FO22-1_SE_20180908-1515
Thallium (Tl) L2162034-19 RG_FO22-1_SE_20180908-1515
Tin (Sn) L2162034-19 RG_FO22-1_SE_20180908-1515
Titanium (Ti) L2162034-19 RG_FO22-1_SE_20180908-1515
Tungsten (W) L2162034-19 RG_FO22-1_SE_20180908-1515
Uranium (U) L2162034-19 RG_FO22-1_SE_20180908-1515
Vanadium (V) L2162034-19 RG_FO22-1_SE_20180908-1515
Zinc (Zn) L2162034-19 RG_FO22-1_SE_20180908-1515
Zirconium (Zr) L2162034-19 RG_FO22-1_SE_20180908-1515
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-19 RG_FO22-1_SE_20180908-1515
Acenaphthylene L2162034-19 RG_FO22-1_SE_20180908-1515
Acridine L2162034-19 RG_FO22-1_SE_20180908-1515
Anthracene L2162034-19 RG_FO22-1_SE_20180908-1515
Benz(a)anthracene L2162034-19 RG_FO22-1_SE_20180908-1515
Benzo(a)pyrene L2162034-19 RG_FO22-1_SE_20180908-1515
Benzo(b&j)fluoranthene L2162034-19 RG_FO22-1_SE_20180908-1515
Benzo(e)pyrene L2162034-19 RG_FO22-1_SE_20180908-1515
Benzo(g,h,i)perylene L2162034-19 RG_FO22-1_SE_20180908-1515
Benzo(k)fluoranthene L2162034-19 RG_FO22-1_SE_20180908-1515
Chrysene L2162034-19 RG_FO22-1_SE_20180908-1515
Dibenz(a,h)anthracene L2162034-19 RG_FO22-1_SE_20180908-1515
Fluoranthene L2162034-19 RG_FO22-1_SE_20180908-1515
Fluorene L2162034-19 RG_FO22-1_SE_20180908-1515
Indeno(1,2,3-c,d)pyrene L2162034-19 RG_FO22-1_SE_20180908-1515
1-Methylnaphthalene L2162034-19 RG_FO22-1_SE_20180908-1515
2-Methylnaphthalene L2162034-19 RG_FO22-1_SE_20180908-1515
Naphthalene L2162034-19 RG_FO22-1_SE_20180908-1515
Perylene L2162034-19 RG_FO22-1_SE_20180908-1515
Phenanthrene L2162034-19 RG_FO22-1_SE_20180908-1515
Pyrene L2162034-19 RG_FO22-1_SE_20180908-1515
Quinoline L2162034-19 RG_FO22-1_SE_20180908-1515
d10-Acenaphthene L2162034-19 RG_FO22-1_SE_20180908-1515
d12-Chrysene L2162034-19 RG_FO22-1_SE_20180908-1515
d8-Naphthalene L2162034-19 RG_FO22-1_SE_20180908-1515
d10-Phenanthrene L2162034-19 RG_FO22-1_SE_20180908-1515

QC Eval Hold Time
Eval

Matrix Class

  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
    
    
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons



Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

B(a)P Total Potency Equivalent L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
IACR (CCME) L2162034-19 RG_FO22-1_SE_20180908-1515 PAH-TMB-D/A-MS-CL 0.27 0.15 mg/kg 8-Sep-18 15:15 11-Sep-18 16-Sep-18 950446
             
Physical Tests (Soil)            
Moisture L2162034-20 RG_FO22-2_SE_20180908-1450 MOISTURE-CL 37.1 0.25 % 8-Sep-18 14:50 11-Sep-18 946093
pH (1:2 soil:water) L2162034-20 RG_FO22-2_SE_20180908-1450 PH-1:2-CL 8.30 0.10 pH 8-Sep-18 14:50 15-Sep-18 949581
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK 20.0 1.0 % 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
% Sand (2.00mm - 1.00mm) L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK 3.9 1.0 % 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
% Sand (1.00mm - 0.50mm) L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK 7.9 1.0 % 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
% Sand (0.50mm - 0.25mm) L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK 14.3 1.0 % 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
% Sand (0.25mm - 0.125mm) L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK 28.1 1.0 % 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
% Sand (0.125mm - 0.063mm) L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK 10.9 1.0 % 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
% Silt (0.063mm - 0.0312mm) L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK 6.9 1.0 % 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
% Silt (0.0312mm - 0.004mm) L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK 6.2 1.0 % 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
% Clay (<4um) L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK 1.7 1.0 % 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
Texture L2162034-20 RG_FO22-2_SE_20180908-1450 PSA-PIPET-DETAIL-SK Loamy sand - 8-Sep-18 14:50 14-Sep-18 15-Sep-18 947123
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-20 RG_FO22-2_SE_20180908-1450 C-TOC-CALC-SK 3.12 0.050 % 8-Sep-18 14:50 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 6870 50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 0.55 0.10 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 5.05 0.10 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 179 0.50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 0.50 0.10 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 6.9 5.0 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 0.828 0.020 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 41300 50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 16.8 0.50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 4.40 0.10 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 9.44 0.50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 14000 50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 7.23 0.50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 6.9 2.0 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 11000 20 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 250 1.0 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-20 RG_FO22-2_SE_20180908-1450 HG-200.2-CVAA-CL 0.0286 0.0050 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 1.39 0.10 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 21.2 0.50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 1840 50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 1710 100 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
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B(a)P Total Potency Equivalent L2162034-19 RG_FO22-1_SE_20180908-1515
IACR (CCME) L2162034-19 RG_FO22-1_SE_20180908-1515
   
Physical Tests (Soil)  
Moisture L2162034-20 RG_FO22-2_SE_20180908-1450
pH (1:2 soil:water) L2162034-20 RG_FO22-2_SE_20180908-1450
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-20 RG_FO22-2_SE_20180908-1450
% Sand (2.00mm - 1.00mm) L2162034-20 RG_FO22-2_SE_20180908-1450
% Sand (1.00mm - 0.50mm) L2162034-20 RG_FO22-2_SE_20180908-1450
% Sand (0.50mm - 0.25mm) L2162034-20 RG_FO22-2_SE_20180908-1450
% Sand (0.25mm - 0.125mm) L2162034-20 RG_FO22-2_SE_20180908-1450
% Sand (0.125mm - 0.063mm) L2162034-20 RG_FO22-2_SE_20180908-1450
% Silt (0.063mm - 0.0312mm) L2162034-20 RG_FO22-2_SE_20180908-1450
% Silt (0.0312mm - 0.004mm) L2162034-20 RG_FO22-2_SE_20180908-1450
% Clay (<4um) L2162034-20 RG_FO22-2_SE_20180908-1450
Texture L2162034-20 RG_FO22-2_SE_20180908-1450
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-20 RG_FO22-2_SE_20180908-1450
   
Metals (Soil)  
Aluminum (Al) L2162034-20 RG_FO22-2_SE_20180908-1450
Antimony (Sb) L2162034-20 RG_FO22-2_SE_20180908-1450
Arsenic (As) L2162034-20 RG_FO22-2_SE_20180908-1450
Barium (Ba) L2162034-20 RG_FO22-2_SE_20180908-1450
Beryllium (Be) L2162034-20 RG_FO22-2_SE_20180908-1450
Bismuth (Bi) L2162034-20 RG_FO22-2_SE_20180908-1450
Boron (B) L2162034-20 RG_FO22-2_SE_20180908-1450
Cadmium (Cd) L2162034-20 RG_FO22-2_SE_20180908-1450
Calcium (Ca) L2162034-20 RG_FO22-2_SE_20180908-1450
Chromium (Cr) L2162034-20 RG_FO22-2_SE_20180908-1450
Cobalt (Co) L2162034-20 RG_FO22-2_SE_20180908-1450
Copper (Cu) L2162034-20 RG_FO22-2_SE_20180908-1450
Iron (Fe) L2162034-20 RG_FO22-2_SE_20180908-1450
Lead (Pb) L2162034-20 RG_FO22-2_SE_20180908-1450
Lithium (Li) L2162034-20 RG_FO22-2_SE_20180908-1450
Magnesium (Mg) L2162034-20 RG_FO22-2_SE_20180908-1450
Manganese (Mn) L2162034-20 RG_FO22-2_SE_20180908-1450
Mercury (Hg) L2162034-20 RG_FO22-2_SE_20180908-1450
Molybdenum (Mo) L2162034-20 RG_FO22-2_SE_20180908-1450
Nickel (Ni) L2162034-20 RG_FO22-2_SE_20180908-1450
Phosphorus (P) L2162034-20 RG_FO22-2_SE_20180908-1450
Potassium (K) L2162034-20 RG_FO22-2_SE_20180908-1450

QC Eval Hold Time
Eval

Matrix Class

  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
    
    
  Soil Physical Tests
  Soil Physical Tests
    
    
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
    
    
  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals



Results of Analysis   L2162034

Job Reference Regional Effects Program
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Time
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Selenium (Se) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 1.69 0.20 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 0.11 0.10 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 78 50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 66.2 0.50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL <1000 1000 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 0.175 0.050 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 12.4 1.0 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 1.14 0.050 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 30.9 0.20 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL 98.9 2.0 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-20 RG_FO22-2_SE_20180908-1450 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 8-Sep-18 14:50 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLQ 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Acenaphthylene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Acridine L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Anthracene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Benz(a)anthracene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLCI 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Benzo(a)pyrene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Benzo(b&j)fluoranthene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.031 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Benzo(e)pyrene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.031 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Benzo(g,h,i)perylene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.011 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Benzo(k)fluoranthene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Chrysene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.089 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Dibenz(a,h)anthracene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.0060 0.0060 mg/kg DLQ 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Fluoranthene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.014 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Fluorene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.030 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Indeno(1,2,3-c,d)pyrene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
1-Methylnaphthalene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.235 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
2-Methylnaphthalene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.369 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Naphthalene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.130 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Perylene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.019 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Phenanthrene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.273 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Pyrene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.021 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
Quinoline L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
d10-Acenaphthene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 80.3 1 % 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
d12-Chrysene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 96.1 1 % 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
d8-Naphthalene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 77.5 1 % 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
d10-Phenanthrene L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 87.5 1 % 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
B(a)P Total Potency Equivalent L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
IACR (CCME) L2162034-20 RG_FO22-2_SE_20180908-1450 PAH-TMB-D/A-MS-CL 0.33 0.15 mg/kg 8-Sep-18 14:50 11-Sep-18 16-Sep-18 950446
             
Physical Tests (Soil)            
Moisture L2162034-21 RG_FO22-3_SE_20180908-1430 MOISTURE-CL 48.5 0.25 % 8-Sep-18 14:30 12-Sep-18 946543
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Parameter ALS ID Client Sample ID

Selenium (Se) L2162034-20 RG_FO22-2_SE_20180908-1450
Silver (Ag) L2162034-20 RG_FO22-2_SE_20180908-1450
Sodium (Na) L2162034-20 RG_FO22-2_SE_20180908-1450
Strontium (Sr) L2162034-20 RG_FO22-2_SE_20180908-1450
Sulfur (S) L2162034-20 RG_FO22-2_SE_20180908-1450
Thallium (Tl) L2162034-20 RG_FO22-2_SE_20180908-1450
Tin (Sn) L2162034-20 RG_FO22-2_SE_20180908-1450
Titanium (Ti) L2162034-20 RG_FO22-2_SE_20180908-1450
Tungsten (W) L2162034-20 RG_FO22-2_SE_20180908-1450
Uranium (U) L2162034-20 RG_FO22-2_SE_20180908-1450
Vanadium (V) L2162034-20 RG_FO22-2_SE_20180908-1450
Zinc (Zn) L2162034-20 RG_FO22-2_SE_20180908-1450
Zirconium (Zr) L2162034-20 RG_FO22-2_SE_20180908-1450
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-20 RG_FO22-2_SE_20180908-1450
Acenaphthylene L2162034-20 RG_FO22-2_SE_20180908-1450
Acridine L2162034-20 RG_FO22-2_SE_20180908-1450
Anthracene L2162034-20 RG_FO22-2_SE_20180908-1450
Benz(a)anthracene L2162034-20 RG_FO22-2_SE_20180908-1450
Benzo(a)pyrene L2162034-20 RG_FO22-2_SE_20180908-1450
Benzo(b&j)fluoranthene L2162034-20 RG_FO22-2_SE_20180908-1450
Benzo(e)pyrene L2162034-20 RG_FO22-2_SE_20180908-1450
Benzo(g,h,i)perylene L2162034-20 RG_FO22-2_SE_20180908-1450
Benzo(k)fluoranthene L2162034-20 RG_FO22-2_SE_20180908-1450
Chrysene L2162034-20 RG_FO22-2_SE_20180908-1450
Dibenz(a,h)anthracene L2162034-20 RG_FO22-2_SE_20180908-1450
Fluoranthene L2162034-20 RG_FO22-2_SE_20180908-1450
Fluorene L2162034-20 RG_FO22-2_SE_20180908-1450
Indeno(1,2,3-c,d)pyrene L2162034-20 RG_FO22-2_SE_20180908-1450
1-Methylnaphthalene L2162034-20 RG_FO22-2_SE_20180908-1450
2-Methylnaphthalene L2162034-20 RG_FO22-2_SE_20180908-1450
Naphthalene L2162034-20 RG_FO22-2_SE_20180908-1450
Perylene L2162034-20 RG_FO22-2_SE_20180908-1450
Phenanthrene L2162034-20 RG_FO22-2_SE_20180908-1450
Pyrene L2162034-20 RG_FO22-2_SE_20180908-1450
Quinoline L2162034-20 RG_FO22-2_SE_20180908-1450
d10-Acenaphthene L2162034-20 RG_FO22-2_SE_20180908-1450
d12-Chrysene L2162034-20 RG_FO22-2_SE_20180908-1450
d8-Naphthalene L2162034-20 RG_FO22-2_SE_20180908-1450
d10-Phenanthrene L2162034-20 RG_FO22-2_SE_20180908-1450
B(a)P Total Potency Equivalent L2162034-20 RG_FO22-2_SE_20180908-1450
IACR (CCME) L2162034-20 RG_FO22-2_SE_20180908-1450
   
Physical Tests (Soil)  
Moisture L2162034-21 RG_FO22-3_SE_20180908-1430
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Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

pH (1:2 soil:water) L2162034-21 RG_FO22-3_SE_20180908-1430 PH-1:2-CL 8.11 0.10 pH 8-Sep-18 14:30 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK 1.7 1.0 % 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK 15.3 1.0 % 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK 39.3 1.0 % 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK 19.6 1.0 % 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK 12.0 1.0 % 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK 9.8 1.0 % 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK 2.2 1.0 % 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
Texture L2162034-21 RG_FO22-3_SE_20180908-1430 PSA-PIPET-DETAIL-SK Loamy sand - 8-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-21 RG_FO22-3_SE_20180908-1430 C-TOC-CALC-SK 5.55 0.050 % 8-Sep-18 14:30 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 7650 50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 0.63 0.10 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 5.64 0.10 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 196 0.50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 0.62 0.10 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 7.8 5.0 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 1.09 0.020 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 36500 50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 14.2 0.50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 5.63 0.10 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 12.5 0.50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 14900 50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 8.58 0.50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 8.0 2.0 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 11100 20 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 390 1.0 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-21 RG_FO22-3_SE_20180908-1430 HG-200.2-CVAA-CL 0.0328 0.0050 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 1.32 0.10 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 25.3 0.50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 1540 50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 1860 100 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 1.69 0.20 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 0.14 0.10 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 77 50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 68.1 0.50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL <1000 1000 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
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Parameter ALS ID Client Sample ID

pH (1:2 soil:water) L2162034-21 RG_FO22-3_SE_20180908-1430
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-21 RG_FO22-3_SE_20180908-1430
% Sand (2.00mm - 1.00mm) L2162034-21 RG_FO22-3_SE_20180908-1430
% Sand (1.00mm - 0.50mm) L2162034-21 RG_FO22-3_SE_20180908-1430
% Sand (0.50mm - 0.25mm) L2162034-21 RG_FO22-3_SE_20180908-1430
% Sand (0.25mm - 0.125mm) L2162034-21 RG_FO22-3_SE_20180908-1430
% Sand (0.125mm - 0.063mm) L2162034-21 RG_FO22-3_SE_20180908-1430
% Silt (0.063mm - 0.0312mm) L2162034-21 RG_FO22-3_SE_20180908-1430
% Silt (0.0312mm - 0.004mm) L2162034-21 RG_FO22-3_SE_20180908-1430
% Clay (<4um) L2162034-21 RG_FO22-3_SE_20180908-1430
Texture L2162034-21 RG_FO22-3_SE_20180908-1430
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-21 RG_FO22-3_SE_20180908-1430
   
Metals (Soil)  
Aluminum (Al) L2162034-21 RG_FO22-3_SE_20180908-1430
Antimony (Sb) L2162034-21 RG_FO22-3_SE_20180908-1430
Arsenic (As) L2162034-21 RG_FO22-3_SE_20180908-1430
Barium (Ba) L2162034-21 RG_FO22-3_SE_20180908-1430
Beryllium (Be) L2162034-21 RG_FO22-3_SE_20180908-1430
Bismuth (Bi) L2162034-21 RG_FO22-3_SE_20180908-1430
Boron (B) L2162034-21 RG_FO22-3_SE_20180908-1430
Cadmium (Cd) L2162034-21 RG_FO22-3_SE_20180908-1430
Calcium (Ca) L2162034-21 RG_FO22-3_SE_20180908-1430
Chromium (Cr) L2162034-21 RG_FO22-3_SE_20180908-1430
Cobalt (Co) L2162034-21 RG_FO22-3_SE_20180908-1430
Copper (Cu) L2162034-21 RG_FO22-3_SE_20180908-1430
Iron (Fe) L2162034-21 RG_FO22-3_SE_20180908-1430
Lead (Pb) L2162034-21 RG_FO22-3_SE_20180908-1430
Lithium (Li) L2162034-21 RG_FO22-3_SE_20180908-1430
Magnesium (Mg) L2162034-21 RG_FO22-3_SE_20180908-1430
Manganese (Mn) L2162034-21 RG_FO22-3_SE_20180908-1430
Mercury (Hg) L2162034-21 RG_FO22-3_SE_20180908-1430
Molybdenum (Mo) L2162034-21 RG_FO22-3_SE_20180908-1430
Nickel (Ni) L2162034-21 RG_FO22-3_SE_20180908-1430
Phosphorus (P) L2162034-21 RG_FO22-3_SE_20180908-1430
Potassium (K) L2162034-21 RG_FO22-3_SE_20180908-1430
Selenium (Se) L2162034-21 RG_FO22-3_SE_20180908-1430
Silver (Ag) L2162034-21 RG_FO22-3_SE_20180908-1430
Sodium (Na) L2162034-21 RG_FO22-3_SE_20180908-1430
Strontium (Sr) L2162034-21 RG_FO22-3_SE_20180908-1430
Sulfur (S) L2162034-21 RG_FO22-3_SE_20180908-1430

QC Eval Hold Time
Eval

Matrix Class
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Thallium (Tl) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 0.211 0.050 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 13.7 1.0 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 1.07 0.050 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 34.1 0.20 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL 113 2.0 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-21 RG_FO22-3_SE_20180908-1430 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 8-Sep-18 14:30 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.015 0.015 mg/kg DLQ 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Acridine L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.010 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.024 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.022 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.057 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.019 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.201 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.309 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.104 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Perylene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.021 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.198 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.016 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 80.0 1 % 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 98.7 1 % 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 78.8 1 % 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 84.6 1 % 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-21 RG_FO22-3_SE_20180908-1430 PAH-TMB-D/A-MS-CL 0.27 0.15 mg/kg 8-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-22 RG_FO22-4_SE_20180908-1410 MOISTURE-CL 51.0 0.25 % 8-Sep-18 14:10 12-Sep-18 946543
pH (1:2 soil:water) L2162034-22 RG_FO22-4_SE_20180908-1410 PH-1:2-CL 8.04 0.10 pH 8-Sep-18 14:10 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
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Parameter ALS ID Client Sample ID

Thallium (Tl) L2162034-21 RG_FO22-3_SE_20180908-1430
Tin (Sn) L2162034-21 RG_FO22-3_SE_20180908-1430
Titanium (Ti) L2162034-21 RG_FO22-3_SE_20180908-1430
Tungsten (W) L2162034-21 RG_FO22-3_SE_20180908-1430
Uranium (U) L2162034-21 RG_FO22-3_SE_20180908-1430
Vanadium (V) L2162034-21 RG_FO22-3_SE_20180908-1430
Zinc (Zn) L2162034-21 RG_FO22-3_SE_20180908-1430
Zirconium (Zr) L2162034-21 RG_FO22-3_SE_20180908-1430
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-21 RG_FO22-3_SE_20180908-1430
Acenaphthylene L2162034-21 RG_FO22-3_SE_20180908-1430
Acridine L2162034-21 RG_FO22-3_SE_20180908-1430
Anthracene L2162034-21 RG_FO22-3_SE_20180908-1430
Benz(a)anthracene L2162034-21 RG_FO22-3_SE_20180908-1430
Benzo(a)pyrene L2162034-21 RG_FO22-3_SE_20180908-1430
Benzo(b&j)fluoranthene L2162034-21 RG_FO22-3_SE_20180908-1430
Benzo(e)pyrene L2162034-21 RG_FO22-3_SE_20180908-1430
Benzo(g,h,i)perylene L2162034-21 RG_FO22-3_SE_20180908-1430
Benzo(k)fluoranthene L2162034-21 RG_FO22-3_SE_20180908-1430
Chrysene L2162034-21 RG_FO22-3_SE_20180908-1430
Dibenz(a,h)anthracene L2162034-21 RG_FO22-3_SE_20180908-1430
Fluoranthene L2162034-21 RG_FO22-3_SE_20180908-1430
Fluorene L2162034-21 RG_FO22-3_SE_20180908-1430
Indeno(1,2,3-c,d)pyrene L2162034-21 RG_FO22-3_SE_20180908-1430
1-Methylnaphthalene L2162034-21 RG_FO22-3_SE_20180908-1430
2-Methylnaphthalene L2162034-21 RG_FO22-3_SE_20180908-1430
Naphthalene L2162034-21 RG_FO22-3_SE_20180908-1430
Perylene L2162034-21 RG_FO22-3_SE_20180908-1430
Phenanthrene L2162034-21 RG_FO22-3_SE_20180908-1430
Pyrene L2162034-21 RG_FO22-3_SE_20180908-1430
Quinoline L2162034-21 RG_FO22-3_SE_20180908-1430
d10-Acenaphthene L2162034-21 RG_FO22-3_SE_20180908-1430
d12-Chrysene L2162034-21 RG_FO22-3_SE_20180908-1430
d8-Naphthalene L2162034-21 RG_FO22-3_SE_20180908-1430
d10-Phenanthrene L2162034-21 RG_FO22-3_SE_20180908-1430
B(a)P Total Potency Equivalent L2162034-21 RG_FO22-3_SE_20180908-1430
IACR (CCME) L2162034-21 RG_FO22-3_SE_20180908-1430
   
Physical Tests (Soil)  
Moisture L2162034-22 RG_FO22-4_SE_20180908-1410
pH (1:2 soil:water) L2162034-22 RG_FO22-4_SE_20180908-1410
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-22 RG_FO22-4_SE_20180908-1410

QC Eval Hold Time
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Matrix Class
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  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Particle Size
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

% Sand (2.00mm - 1.00mm) L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK 1.6 1.0 % 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK 15.1 1.0 % 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK 30.1 1.0 % 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK 19.8 1.0 % 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK 15.8 1.0 % 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK 14.9 1.0 % 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK 2.7 1.0 % 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
Texture L2162034-22 RG_FO22-4_SE_20180908-1410 PSA-PIPET-DETAIL-SK Sandy loam - 8-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-22 RG_FO22-4_SE_20180908-1410 C-TOC-CALC-SK 6.15 0.050 % 8-Sep-18 14:10 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 7880 50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 0.65 0.10 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 5.89 0.10 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 204 0.50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 0.64 0.10 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 8.4 5.0 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 1.30 0.020 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 41200 50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 14.7 0.50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 5.96 0.10 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 13.3 0.50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 16000 50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 9.08 0.50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 8.7 2.0 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 11900 20 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 394 1.0 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-22 RG_FO22-4_SE_20180908-1410 HG-200.2-CVAA-CL 0.0380 0.0050 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 1.38 0.10 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 28.8 0.50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 1650 50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 1910 100 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 2.40 0.20 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 0.16 0.10 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 82 50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 70.0 0.50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL <1000 1000 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 0.229 0.050 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 15.4 1.0 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 1.16 0.050 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
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% Sand (2.00mm - 1.00mm) L2162034-22 RG_FO22-4_SE_20180908-1410
% Sand (1.00mm - 0.50mm) L2162034-22 RG_FO22-4_SE_20180908-1410
% Sand (0.50mm - 0.25mm) L2162034-22 RG_FO22-4_SE_20180908-1410
% Sand (0.25mm - 0.125mm) L2162034-22 RG_FO22-4_SE_20180908-1410
% Sand (0.125mm - 0.063mm) L2162034-22 RG_FO22-4_SE_20180908-1410
% Silt (0.063mm - 0.0312mm) L2162034-22 RG_FO22-4_SE_20180908-1410
% Silt (0.0312mm - 0.004mm) L2162034-22 RG_FO22-4_SE_20180908-1410
% Clay (<4um) L2162034-22 RG_FO22-4_SE_20180908-1410
Texture L2162034-22 RG_FO22-4_SE_20180908-1410
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-22 RG_FO22-4_SE_20180908-1410
   
Metals (Soil)  
Aluminum (Al) L2162034-22 RG_FO22-4_SE_20180908-1410
Antimony (Sb) L2162034-22 RG_FO22-4_SE_20180908-1410
Arsenic (As) L2162034-22 RG_FO22-4_SE_20180908-1410
Barium (Ba) L2162034-22 RG_FO22-4_SE_20180908-1410
Beryllium (Be) L2162034-22 RG_FO22-4_SE_20180908-1410
Bismuth (Bi) L2162034-22 RG_FO22-4_SE_20180908-1410
Boron (B) L2162034-22 RG_FO22-4_SE_20180908-1410
Cadmium (Cd) L2162034-22 RG_FO22-4_SE_20180908-1410
Calcium (Ca) L2162034-22 RG_FO22-4_SE_20180908-1410
Chromium (Cr) L2162034-22 RG_FO22-4_SE_20180908-1410
Cobalt (Co) L2162034-22 RG_FO22-4_SE_20180908-1410
Copper (Cu) L2162034-22 RG_FO22-4_SE_20180908-1410
Iron (Fe) L2162034-22 RG_FO22-4_SE_20180908-1410
Lead (Pb) L2162034-22 RG_FO22-4_SE_20180908-1410
Lithium (Li) L2162034-22 RG_FO22-4_SE_20180908-1410
Magnesium (Mg) L2162034-22 RG_FO22-4_SE_20180908-1410
Manganese (Mn) L2162034-22 RG_FO22-4_SE_20180908-1410
Mercury (Hg) L2162034-22 RG_FO22-4_SE_20180908-1410
Molybdenum (Mo) L2162034-22 RG_FO22-4_SE_20180908-1410
Nickel (Ni) L2162034-22 RG_FO22-4_SE_20180908-1410
Phosphorus (P) L2162034-22 RG_FO22-4_SE_20180908-1410
Potassium (K) L2162034-22 RG_FO22-4_SE_20180908-1410
Selenium (Se) L2162034-22 RG_FO22-4_SE_20180908-1410
Silver (Ag) L2162034-22 RG_FO22-4_SE_20180908-1410
Sodium (Na) L2162034-22 RG_FO22-4_SE_20180908-1410
Strontium (Sr) L2162034-22 RG_FO22-4_SE_20180908-1410
Sulfur (S) L2162034-22 RG_FO22-4_SE_20180908-1410
Thallium (Tl) L2162034-22 RG_FO22-4_SE_20180908-1410
Tin (Sn) L2162034-22 RG_FO22-4_SE_20180908-1410
Titanium (Ti) L2162034-22 RG_FO22-4_SE_20180908-1410
Tungsten (W) L2162034-22 RG_FO22-4_SE_20180908-1410
Uranium (U) L2162034-22 RG_FO22-4_SE_20180908-1410

QC Eval Hold Time
Eval
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Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Vanadium (V) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 35.5 0.20 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL 124 2.0 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-22 RG_FO22-4_SE_20180908-1410 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 8-Sep-18 14:10 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.026 0.026 mg/kg DLQ 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Acridine L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.021 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.037 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.032 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.101 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.0070 0.0070 mg/kg DLQ 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.020 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.030 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.373 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.545 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.228 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Perylene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.028 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.446 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.030 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.010 0.010 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 85.1 1 % 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 102.0 1 % 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 83.5 1 % 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 89.0 1 % 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-22 RG_FO22-4_SE_20180908-1410 PAH-TMB-D/A-MS-CL 0.41 0.15 mg/kg 8-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-23 RG_FO22-5_SE_20180908-1350 MOISTURE-CL 47.1 0.25 % 8-Sep-18 13:50 12-Sep-18 946543
pH (1:2 soil:water) L2162034-23 RG_FO22-5_SE_20180908-1350 PH-1:2-CL 8.07 0.10 pH 8-Sep-18 13:50 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK <1.0 1.0 % 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK 2.2 1.0 % 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK 8.5 1.0 % 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK 29.9 1.0 % 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK 22.3 1.0 % 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
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Parameter ALS ID Client Sample ID

Vanadium (V) L2162034-22 RG_FO22-4_SE_20180908-1410
Zinc (Zn) L2162034-22 RG_FO22-4_SE_20180908-1410
Zirconium (Zr) L2162034-22 RG_FO22-4_SE_20180908-1410
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-22 RG_FO22-4_SE_20180908-1410
Acenaphthylene L2162034-22 RG_FO22-4_SE_20180908-1410
Acridine L2162034-22 RG_FO22-4_SE_20180908-1410
Anthracene L2162034-22 RG_FO22-4_SE_20180908-1410
Benz(a)anthracene L2162034-22 RG_FO22-4_SE_20180908-1410
Benzo(a)pyrene L2162034-22 RG_FO22-4_SE_20180908-1410
Benzo(b&j)fluoranthene L2162034-22 RG_FO22-4_SE_20180908-1410
Benzo(e)pyrene L2162034-22 RG_FO22-4_SE_20180908-1410
Benzo(g,h,i)perylene L2162034-22 RG_FO22-4_SE_20180908-1410
Benzo(k)fluoranthene L2162034-22 RG_FO22-4_SE_20180908-1410
Chrysene L2162034-22 RG_FO22-4_SE_20180908-1410
Dibenz(a,h)anthracene L2162034-22 RG_FO22-4_SE_20180908-1410
Fluoranthene L2162034-22 RG_FO22-4_SE_20180908-1410
Fluorene L2162034-22 RG_FO22-4_SE_20180908-1410
Indeno(1,2,3-c,d)pyrene L2162034-22 RG_FO22-4_SE_20180908-1410
1-Methylnaphthalene L2162034-22 RG_FO22-4_SE_20180908-1410
2-Methylnaphthalene L2162034-22 RG_FO22-4_SE_20180908-1410
Naphthalene L2162034-22 RG_FO22-4_SE_20180908-1410
Perylene L2162034-22 RG_FO22-4_SE_20180908-1410
Phenanthrene L2162034-22 RG_FO22-4_SE_20180908-1410
Pyrene L2162034-22 RG_FO22-4_SE_20180908-1410
Quinoline L2162034-22 RG_FO22-4_SE_20180908-1410
d10-Acenaphthene L2162034-22 RG_FO22-4_SE_20180908-1410
d12-Chrysene L2162034-22 RG_FO22-4_SE_20180908-1410
d8-Naphthalene L2162034-22 RG_FO22-4_SE_20180908-1410
d10-Phenanthrene L2162034-22 RG_FO22-4_SE_20180908-1410
B(a)P Total Potency Equivalent L2162034-22 RG_FO22-4_SE_20180908-1410
IACR (CCME) L2162034-22 RG_FO22-4_SE_20180908-1410
   
Physical Tests (Soil)  
Moisture L2162034-23 RG_FO22-5_SE_20180908-1350
pH (1:2 soil:water) L2162034-23 RG_FO22-5_SE_20180908-1350
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-23 RG_FO22-5_SE_20180908-1350
% Sand (2.00mm - 1.00mm) L2162034-23 RG_FO22-5_SE_20180908-1350
% Sand (1.00mm - 0.50mm) L2162034-23 RG_FO22-5_SE_20180908-1350
% Sand (0.50mm - 0.25mm) L2162034-23 RG_FO22-5_SE_20180908-1350
% Sand (0.25mm - 0.125mm) L2162034-23 RG_FO22-5_SE_20180908-1350
% Sand (0.125mm - 0.063mm) L2162034-23 RG_FO22-5_SE_20180908-1350
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Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

% Silt (0.063mm - 0.0312mm) L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK 17.7 1.0 % 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK 16.2 1.0 % 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK 2.8 1.0 % 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
Texture L2162034-23 RG_FO22-5_SE_20180908-1350 PSA-PIPET-DETAIL-SK Sandy loam - 8-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-23 RG_FO22-5_SE_20180908-1350 C-TOC-CALC-SK 4.75 0.050 % 8-Sep-18 13:50 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 6620 50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 0.60 0.10 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 5.38 0.10 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 178 0.50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 0.58 0.10 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 6.6 5.0 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 1.10 0.020 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 40200 50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 12.7 0.50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 5.26 0.10 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 12.1 0.50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 14600 50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 8.49 0.50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 8.2 2.0 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 11800 20 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 307 1.0 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-23 RG_FO22-5_SE_20180908-1350 HG-200.2-CVAA-CL 0.0385 0.0050 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 1.25 0.10 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 25.0 0.50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 1570 50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 1500 100 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 2.26 0.20 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 0.16 0.10 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 71 50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 64.2 0.50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL <1000 1000 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 0.205 0.050 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 11.3 1.0 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 1.10 0.050 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 29.3 0.20 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL 111 2.0 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-23 RG_FO22-5_SE_20180908-1350 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 8-Sep-18 13:50 13-Sep-18 14-Sep-18 948135
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% Silt (0.063mm - 0.0312mm) L2162034-23 RG_FO22-5_SE_20180908-1350
% Silt (0.0312mm - 0.004mm) L2162034-23 RG_FO22-5_SE_20180908-1350
% Clay (<4um) L2162034-23 RG_FO22-5_SE_20180908-1350
Texture L2162034-23 RG_FO22-5_SE_20180908-1350
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-23 RG_FO22-5_SE_20180908-1350
   
Metals (Soil)  
Aluminum (Al) L2162034-23 RG_FO22-5_SE_20180908-1350
Antimony (Sb) L2162034-23 RG_FO22-5_SE_20180908-1350
Arsenic (As) L2162034-23 RG_FO22-5_SE_20180908-1350
Barium (Ba) L2162034-23 RG_FO22-5_SE_20180908-1350
Beryllium (Be) L2162034-23 RG_FO22-5_SE_20180908-1350
Bismuth (Bi) L2162034-23 RG_FO22-5_SE_20180908-1350
Boron (B) L2162034-23 RG_FO22-5_SE_20180908-1350
Cadmium (Cd) L2162034-23 RG_FO22-5_SE_20180908-1350
Calcium (Ca) L2162034-23 RG_FO22-5_SE_20180908-1350
Chromium (Cr) L2162034-23 RG_FO22-5_SE_20180908-1350
Cobalt (Co) L2162034-23 RG_FO22-5_SE_20180908-1350
Copper (Cu) L2162034-23 RG_FO22-5_SE_20180908-1350
Iron (Fe) L2162034-23 RG_FO22-5_SE_20180908-1350
Lead (Pb) L2162034-23 RG_FO22-5_SE_20180908-1350
Lithium (Li) L2162034-23 RG_FO22-5_SE_20180908-1350
Magnesium (Mg) L2162034-23 RG_FO22-5_SE_20180908-1350
Manganese (Mn) L2162034-23 RG_FO22-5_SE_20180908-1350
Mercury (Hg) L2162034-23 RG_FO22-5_SE_20180908-1350
Molybdenum (Mo) L2162034-23 RG_FO22-5_SE_20180908-1350
Nickel (Ni) L2162034-23 RG_FO22-5_SE_20180908-1350
Phosphorus (P) L2162034-23 RG_FO22-5_SE_20180908-1350
Potassium (K) L2162034-23 RG_FO22-5_SE_20180908-1350
Selenium (Se) L2162034-23 RG_FO22-5_SE_20180908-1350
Silver (Ag) L2162034-23 RG_FO22-5_SE_20180908-1350
Sodium (Na) L2162034-23 RG_FO22-5_SE_20180908-1350
Strontium (Sr) L2162034-23 RG_FO22-5_SE_20180908-1350
Sulfur (S) L2162034-23 RG_FO22-5_SE_20180908-1350
Thallium (Tl) L2162034-23 RG_FO22-5_SE_20180908-1350
Tin (Sn) L2162034-23 RG_FO22-5_SE_20180908-1350
Titanium (Ti) L2162034-23 RG_FO22-5_SE_20180908-1350
Tungsten (W) L2162034-23 RG_FO22-5_SE_20180908-1350
Uranium (U) L2162034-23 RG_FO22-5_SE_20180908-1350
Vanadium (V) L2162034-23 RG_FO22-5_SE_20180908-1350
Zinc (Zn) L2162034-23 RG_FO22-5_SE_20180908-1350
Zirconium (Zr) L2162034-23 RG_FO22-5_SE_20180908-1350
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Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.011 0.011 mg/kg DLQ 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Acridine L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.018 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.017 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.042 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.018 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.134 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.214 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.062 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Perylene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.015 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.119 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.011 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 87.9 1 % 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 105.8 1 % 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 85.8 1 % 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 91.4 1 % 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-23 RG_FO22-5_SE_20180908-1350 PAH-TMB-D/A-MS-CL 0.20 0.15 mg/kg 8-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-24 RG_FOBCP1_SE_20180909-1030 MOISTURE-CL 73.2 0.25 % 9-Sep-18 10:30 12-Sep-18 946543
pH (1:2 soil:water) L2162034-24 RG_FOBCP1_SE_20180909-1030 PH-1:2-CL 8.13 0.10 pH 9-Sep-18 10:30 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK 10.6 1.0 % 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK 21.9 1.0 % 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK 7.0 1.0 % 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK 3.0 1.0 % 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK 4.5 1.0 % 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK 6.1 1.0 % 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK 20.0 1.0 % 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK 23.2 1.0 % 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK 3.7 1.0 % 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
Texture L2162034-24 RG_FOBCP1_SE_20180909-1030 PSA-PIPET-DETAIL-SK Sandy loam - 9-Sep-18 10:30 14-Sep-18 15-Sep-18 947125
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Parameter ALS ID Client Sample ID

Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-23 RG_FO22-5_SE_20180908-1350
Acenaphthylene L2162034-23 RG_FO22-5_SE_20180908-1350
Acridine L2162034-23 RG_FO22-5_SE_20180908-1350
Anthracene L2162034-23 RG_FO22-5_SE_20180908-1350
Benz(a)anthracene L2162034-23 RG_FO22-5_SE_20180908-1350
Benzo(a)pyrene L2162034-23 RG_FO22-5_SE_20180908-1350
Benzo(b&j)fluoranthene L2162034-23 RG_FO22-5_SE_20180908-1350
Benzo(e)pyrene L2162034-23 RG_FO22-5_SE_20180908-1350
Benzo(g,h,i)perylene L2162034-23 RG_FO22-5_SE_20180908-1350
Benzo(k)fluoranthene L2162034-23 RG_FO22-5_SE_20180908-1350
Chrysene L2162034-23 RG_FO22-5_SE_20180908-1350
Dibenz(a,h)anthracene L2162034-23 RG_FO22-5_SE_20180908-1350
Fluoranthene L2162034-23 RG_FO22-5_SE_20180908-1350
Fluorene L2162034-23 RG_FO22-5_SE_20180908-1350
Indeno(1,2,3-c,d)pyrene L2162034-23 RG_FO22-5_SE_20180908-1350
1-Methylnaphthalene L2162034-23 RG_FO22-5_SE_20180908-1350
2-Methylnaphthalene L2162034-23 RG_FO22-5_SE_20180908-1350
Naphthalene L2162034-23 RG_FO22-5_SE_20180908-1350
Perylene L2162034-23 RG_FO22-5_SE_20180908-1350
Phenanthrene L2162034-23 RG_FO22-5_SE_20180908-1350
Pyrene L2162034-23 RG_FO22-5_SE_20180908-1350
Quinoline L2162034-23 RG_FO22-5_SE_20180908-1350
d10-Acenaphthene L2162034-23 RG_FO22-5_SE_20180908-1350
d12-Chrysene L2162034-23 RG_FO22-5_SE_20180908-1350
d8-Naphthalene L2162034-23 RG_FO22-5_SE_20180908-1350
d10-Phenanthrene L2162034-23 RG_FO22-5_SE_20180908-1350
B(a)P Total Potency Equivalent L2162034-23 RG_FO22-5_SE_20180908-1350
IACR (CCME) L2162034-23 RG_FO22-5_SE_20180908-1350
   
Physical Tests (Soil)  
Moisture L2162034-24 RG_FOBCP1_SE_20180909-1030
pH (1:2 soil:water) L2162034-24 RG_FOBCP1_SE_20180909-1030
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-24 RG_FOBCP1_SE_20180909-1030
% Sand (2.00mm - 1.00mm) L2162034-24 RG_FOBCP1_SE_20180909-1030
% Sand (1.00mm - 0.50mm) L2162034-24 RG_FOBCP1_SE_20180909-1030
% Sand (0.50mm - 0.25mm) L2162034-24 RG_FOBCP1_SE_20180909-1030
% Sand (0.25mm - 0.125mm) L2162034-24 RG_FOBCP1_SE_20180909-1030
% Sand (0.125mm - 0.063mm) L2162034-24 RG_FOBCP1_SE_20180909-1030
% Silt (0.063mm - 0.0312mm) L2162034-24 RG_FOBCP1_SE_20180909-1030
% Silt (0.0312mm - 0.004mm) L2162034-24 RG_FOBCP1_SE_20180909-1030
% Clay (<4um) L2162034-24 RG_FOBCP1_SE_20180909-1030
Texture L2162034-24 RG_FOBCP1_SE_20180909-1030
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-24 RG_FOBCP1_SE_20180909-1030 C-TOC-CALC-SK 6.80 0.050 % 9-Sep-18 10:30 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 3460 50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Antimony (Sb) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 0.49 0.10 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Arsenic (As) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 4.40 0.10 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Barium (Ba) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 173 0.50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Beryllium (Be) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 0.39 0.10 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Bismuth (Bi) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Boron (B) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 5.7 5.0 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Cadmium (Cd) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 2.10 0.020 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Calcium (Ca) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 92800 50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Chromium (Cr) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 19.2 0.50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Cobalt (Co) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 4.55 0.10 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Copper (Cu) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 10.4 0.50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Iron (Fe) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 17600 50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Lead (Pb) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 6.32 0.50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Lithium (Li) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 4.9 2.0 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Magnesium (Mg) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 9670 20 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Manganese (Mn) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 662 1.0 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Mercury (Hg) L2162034-24 RG_FOBCP1_SE_20180909-1030 HG-200.2-CVAA-CL 0.0560 0.0050 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Molybdenum (Mo) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 1.48 0.10 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Nickel (Ni) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 47.0 0.50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Phosphorus (P) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 1230 50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Potassium (K) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 760 100 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Selenium (Se) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 2.10 0.20 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Silver (Ag) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 0.13 0.10 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Sodium (Na) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 62 50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Strontium (Sr) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 73.2 0.50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Sulfur (S) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 1200 1000 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Thallium (Tl) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 0.136 0.050 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Tin (Sn) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Titanium (Ti) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 8.0 1.0 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Tungsten (W) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Uranium (U) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 1.02 0.050 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Vanadium (V) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 24.4 0.20 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Zinc (Zn) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL 123 2.0 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
Zirconium (Zr) L2162034-24 RG_FOBCP1_SE_20180909-1030 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 9-Sep-18 10:30 13-Sep-18 14-Sep-18 948135
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.061 0.061 mg/kg DLQ 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.0085 0.0085 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Acridine L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.017 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
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Parameter ALS ID Client Sample ID

   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-24 RG_FOBCP1_SE_20180909-1030
   
Metals (Soil)  
Aluminum (Al) L2162034-24 RG_FOBCP1_SE_20180909-1030
Antimony (Sb) L2162034-24 RG_FOBCP1_SE_20180909-1030
Arsenic (As) L2162034-24 RG_FOBCP1_SE_20180909-1030
Barium (Ba) L2162034-24 RG_FOBCP1_SE_20180909-1030
Beryllium (Be) L2162034-24 RG_FOBCP1_SE_20180909-1030
Bismuth (Bi) L2162034-24 RG_FOBCP1_SE_20180909-1030
Boron (B) L2162034-24 RG_FOBCP1_SE_20180909-1030
Cadmium (Cd) L2162034-24 RG_FOBCP1_SE_20180909-1030
Calcium (Ca) L2162034-24 RG_FOBCP1_SE_20180909-1030
Chromium (Cr) L2162034-24 RG_FOBCP1_SE_20180909-1030
Cobalt (Co) L2162034-24 RG_FOBCP1_SE_20180909-1030
Copper (Cu) L2162034-24 RG_FOBCP1_SE_20180909-1030
Iron (Fe) L2162034-24 RG_FOBCP1_SE_20180909-1030
Lead (Pb) L2162034-24 RG_FOBCP1_SE_20180909-1030
Lithium (Li) L2162034-24 RG_FOBCP1_SE_20180909-1030
Magnesium (Mg) L2162034-24 RG_FOBCP1_SE_20180909-1030
Manganese (Mn) L2162034-24 RG_FOBCP1_SE_20180909-1030
Mercury (Hg) L2162034-24 RG_FOBCP1_SE_20180909-1030
Molybdenum (Mo) L2162034-24 RG_FOBCP1_SE_20180909-1030
Nickel (Ni) L2162034-24 RG_FOBCP1_SE_20180909-1030
Phosphorus (P) L2162034-24 RG_FOBCP1_SE_20180909-1030
Potassium (K) L2162034-24 RG_FOBCP1_SE_20180909-1030
Selenium (Se) L2162034-24 RG_FOBCP1_SE_20180909-1030
Silver (Ag) L2162034-24 RG_FOBCP1_SE_20180909-1030
Sodium (Na) L2162034-24 RG_FOBCP1_SE_20180909-1030
Strontium (Sr) L2162034-24 RG_FOBCP1_SE_20180909-1030
Sulfur (S) L2162034-24 RG_FOBCP1_SE_20180909-1030
Thallium (Tl) L2162034-24 RG_FOBCP1_SE_20180909-1030
Tin (Sn) L2162034-24 RG_FOBCP1_SE_20180909-1030
Titanium (Ti) L2162034-24 RG_FOBCP1_SE_20180909-1030
Tungsten (W) L2162034-24 RG_FOBCP1_SE_20180909-1030
Uranium (U) L2162034-24 RG_FOBCP1_SE_20180909-1030
Vanadium (V) L2162034-24 RG_FOBCP1_SE_20180909-1030
Zinc (Zn) L2162034-24 RG_FOBCP1_SE_20180909-1030
Zirconium (Zr) L2162034-24 RG_FOBCP1_SE_20180909-1030
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-24 RG_FOBCP1_SE_20180909-1030
Acenaphthylene L2162034-24 RG_FOBCP1_SE_20180909-1030
Acridine L2162034-24 RG_FOBCP1_SE_20180909-1030
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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  Soil Metals
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  Soil Metals
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
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Units Qual Date
Sampled

Time
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Prep
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Date

QC Lot

Anthracene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.0068 0.0068 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.050 0.050 mg/kg DLCI 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.017 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.048 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.051 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.019 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.017 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.108 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.015 0.015 mg/kg DLQ 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.022 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.097 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.017 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.562 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.942 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.273 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Perylene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.017 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.428 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.033 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL <0.017 0.017 mg/kg DLHM 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 81.6 1 % 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 92.3 1 % 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 79.4 1 % 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 83.1 1 % 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.026 0.021 mg/kg 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-24 RG_FOBCP1_SE_20180909-1030 PAH-TMB-D/A-MS-CL 0.54 0.25 mg/kg 9-Sep-18 10:30 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-25 RG_FOBCP2_SE_20180909-1000 MOISTURE-CL 51.4 0.25 % 9-Sep-18 10:00 12-Sep-18 946543
pH (1:2 soil:water) L2162034-25 RG_FOBCP2_SE_20180909-1000 PH-1:2-CL 8.22 0.10 pH 9-Sep-18 10:00 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK 5.6 1.0 % 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK 2.0 1.0 % 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK 2.3 1.0 % 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK 8.5 1.0 % 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK 18.5 1.0 % 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK 16.3 1.0 % 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK 19.6 1.0 % 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK 23.1 1.0 % 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK 4.2 1.0 % 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
Texture L2162034-25 RG_FOBCP2_SE_20180909-1000 PSA-PIPET-DETAIL-SK Sandy loam - 9-Sep-18 10:00 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-25 RG_FOBCP2_SE_20180909-1000 C-TOC-CALC-SK 6.71 0.050 % 9-Sep-18 10:00 14-Sep-18
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Parameter ALS ID Client Sample ID

Anthracene L2162034-24 RG_FOBCP1_SE_20180909-1030
Benz(a)anthracene L2162034-24 RG_FOBCP1_SE_20180909-1030
Benzo(a)pyrene L2162034-24 RG_FOBCP1_SE_20180909-1030
Benzo(b&j)fluoranthene L2162034-24 RG_FOBCP1_SE_20180909-1030
Benzo(e)pyrene L2162034-24 RG_FOBCP1_SE_20180909-1030
Benzo(g,h,i)perylene L2162034-24 RG_FOBCP1_SE_20180909-1030
Benzo(k)fluoranthene L2162034-24 RG_FOBCP1_SE_20180909-1030
Chrysene L2162034-24 RG_FOBCP1_SE_20180909-1030
Dibenz(a,h)anthracene L2162034-24 RG_FOBCP1_SE_20180909-1030
Fluoranthene L2162034-24 RG_FOBCP1_SE_20180909-1030
Fluorene L2162034-24 RG_FOBCP1_SE_20180909-1030
Indeno(1,2,3-c,d)pyrene L2162034-24 RG_FOBCP1_SE_20180909-1030
1-Methylnaphthalene L2162034-24 RG_FOBCP1_SE_20180909-1030
2-Methylnaphthalene L2162034-24 RG_FOBCP1_SE_20180909-1030
Naphthalene L2162034-24 RG_FOBCP1_SE_20180909-1030
Perylene L2162034-24 RG_FOBCP1_SE_20180909-1030
Phenanthrene L2162034-24 RG_FOBCP1_SE_20180909-1030
Pyrene L2162034-24 RG_FOBCP1_SE_20180909-1030
Quinoline L2162034-24 RG_FOBCP1_SE_20180909-1030
d10-Acenaphthene L2162034-24 RG_FOBCP1_SE_20180909-1030
d12-Chrysene L2162034-24 RG_FOBCP1_SE_20180909-1030
d8-Naphthalene L2162034-24 RG_FOBCP1_SE_20180909-1030
d10-Phenanthrene L2162034-24 RG_FOBCP1_SE_20180909-1030
B(a)P Total Potency Equivalent L2162034-24 RG_FOBCP1_SE_20180909-1030
IACR (CCME) L2162034-24 RG_FOBCP1_SE_20180909-1030
   
Physical Tests (Soil)  
Moisture L2162034-25 RG_FOBCP2_SE_20180909-1000
pH (1:2 soil:water) L2162034-25 RG_FOBCP2_SE_20180909-1000
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-25 RG_FOBCP2_SE_20180909-1000
% Sand (2.00mm - 1.00mm) L2162034-25 RG_FOBCP2_SE_20180909-1000
% Sand (1.00mm - 0.50mm) L2162034-25 RG_FOBCP2_SE_20180909-1000
% Sand (0.50mm - 0.25mm) L2162034-25 RG_FOBCP2_SE_20180909-1000
% Sand (0.25mm - 0.125mm) L2162034-25 RG_FOBCP2_SE_20180909-1000
% Sand (0.125mm - 0.063mm) L2162034-25 RG_FOBCP2_SE_20180909-1000
% Silt (0.063mm - 0.0312mm) L2162034-25 RG_FOBCP2_SE_20180909-1000
% Silt (0.0312mm - 0.004mm) L2162034-25 RG_FOBCP2_SE_20180909-1000
% Clay (<4um) L2162034-25 RG_FOBCP2_SE_20180909-1000
Texture L2162034-25 RG_FOBCP2_SE_20180909-1000
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-25 RG_FOBCP2_SE_20180909-1000
   

QC Eval Hold Time
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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Time
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Metals (Soil)            
Aluminum (Al) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 5830 50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Antimony (Sb) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 0.47 0.10 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Arsenic (As) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 4.41 0.10 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Barium (Ba) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 199 0.50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Beryllium (Be) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 0.40 0.10 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Bismuth (Bi) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Boron (B) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 5.5 5.0 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Cadmium (Cd) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 1.53 0.020 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Calcium (Ca) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 55600 50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Chromium (Cr) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 13.8 0.50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Cobalt (Co) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 5.41 0.10 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Copper (Cu) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 11.7 0.50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Iron (Fe) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 12700 50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Lead (Pb) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 6.32 0.50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Lithium (Li) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 6.3 2.0 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Magnesium (Mg) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 11900 20 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Manganese (Mn) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 487 1.0 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Mercury (Hg) L2162034-25 RG_FOBCP2_SE_20180909-1000 HG-200.2-CVAA-CL 0.0357 0.0050 mg/kg 9-Sep-18 10:00 14-Sep-18 17-Sep-18 949162
Molybdenum (Mo) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 1.15 0.10 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Nickel (Ni) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 49.1 0.50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Phosphorus (P) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 1220 50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Potassium (K) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 1360 100 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Selenium (Se) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 2.51 0.20 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Silver (Ag) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 0.12 0.10 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Sodium (Na) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 74 50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Strontium (Sr) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 55.9 0.50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Sulfur (S) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL <1000 1000 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Thallium (Tl) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 0.174 0.050 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Tin (Sn) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Titanium (Ti) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 15.2 1.0 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Tungsten (W) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Uranium (U) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 0.846 0.050 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Vanadium (V) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 25.1 0.20 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Zinc (Zn) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL 120 2.0 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
Zirconium (Zr) L2162034-25 RG_FOBCP2_SE_20180909-1000 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 9-Sep-18 10:00 14-Sep-18 14-Sep-18 949162
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL <0.045 0.045 mg/kg DLQ 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.0053 0.0050 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Acridine L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLCI 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.014 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.054 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.057 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
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Metals (Soil)  
Aluminum (Al) L2162034-25 RG_FOBCP2_SE_20180909-1000
Antimony (Sb) L2162034-25 RG_FOBCP2_SE_20180909-1000
Arsenic (As) L2162034-25 RG_FOBCP2_SE_20180909-1000
Barium (Ba) L2162034-25 RG_FOBCP2_SE_20180909-1000
Beryllium (Be) L2162034-25 RG_FOBCP2_SE_20180909-1000
Bismuth (Bi) L2162034-25 RG_FOBCP2_SE_20180909-1000
Boron (B) L2162034-25 RG_FOBCP2_SE_20180909-1000
Cadmium (Cd) L2162034-25 RG_FOBCP2_SE_20180909-1000
Calcium (Ca) L2162034-25 RG_FOBCP2_SE_20180909-1000
Chromium (Cr) L2162034-25 RG_FOBCP2_SE_20180909-1000
Cobalt (Co) L2162034-25 RG_FOBCP2_SE_20180909-1000
Copper (Cu) L2162034-25 RG_FOBCP2_SE_20180909-1000
Iron (Fe) L2162034-25 RG_FOBCP2_SE_20180909-1000
Lead (Pb) L2162034-25 RG_FOBCP2_SE_20180909-1000
Lithium (Li) L2162034-25 RG_FOBCP2_SE_20180909-1000
Magnesium (Mg) L2162034-25 RG_FOBCP2_SE_20180909-1000
Manganese (Mn) L2162034-25 RG_FOBCP2_SE_20180909-1000
Mercury (Hg) L2162034-25 RG_FOBCP2_SE_20180909-1000
Molybdenum (Mo) L2162034-25 RG_FOBCP2_SE_20180909-1000
Nickel (Ni) L2162034-25 RG_FOBCP2_SE_20180909-1000
Phosphorus (P) L2162034-25 RG_FOBCP2_SE_20180909-1000
Potassium (K) L2162034-25 RG_FOBCP2_SE_20180909-1000
Selenium (Se) L2162034-25 RG_FOBCP2_SE_20180909-1000
Silver (Ag) L2162034-25 RG_FOBCP2_SE_20180909-1000
Sodium (Na) L2162034-25 RG_FOBCP2_SE_20180909-1000
Strontium (Sr) L2162034-25 RG_FOBCP2_SE_20180909-1000
Sulfur (S) L2162034-25 RG_FOBCP2_SE_20180909-1000
Thallium (Tl) L2162034-25 RG_FOBCP2_SE_20180909-1000
Tin (Sn) L2162034-25 RG_FOBCP2_SE_20180909-1000
Titanium (Ti) L2162034-25 RG_FOBCP2_SE_20180909-1000
Tungsten (W) L2162034-25 RG_FOBCP2_SE_20180909-1000
Uranium (U) L2162034-25 RG_FOBCP2_SE_20180909-1000
Vanadium (V) L2162034-25 RG_FOBCP2_SE_20180909-1000
Zinc (Zn) L2162034-25 RG_FOBCP2_SE_20180909-1000
Zirconium (Zr) L2162034-25 RG_FOBCP2_SE_20180909-1000
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-25 RG_FOBCP2_SE_20180909-1000
Acenaphthylene L2162034-25 RG_FOBCP2_SE_20180909-1000
Acridine L2162034-25 RG_FOBCP2_SE_20180909-1000
Anthracene L2162034-25 RG_FOBCP2_SE_20180909-1000
Benz(a)anthracene L2162034-25 RG_FOBCP2_SE_20180909-1000
Benzo(a)pyrene L2162034-25 RG_FOBCP2_SE_20180909-1000
Benzo(b&j)fluoranthene L2162034-25 RG_FOBCP2_SE_20180909-1000
Benzo(e)pyrene L2162034-25 RG_FOBCP2_SE_20180909-1000
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Benzo(g,h,i)perylene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.024 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.131 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL <0.013 0.013 mg/kg DLQ 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.022 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.095 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.514 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.849 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.230 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Perylene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.463 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.035 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 67.5 1 % 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 82.2 1 % 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 63.1 1 % 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 75.1 1 % 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.030 0.020 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-25 RG_FOBCP2_SE_20180909-1000 PAH-TMB-D/A-MS-CL 0.55 0.15 mg/kg 9-Sep-18 10:00 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-26 RG_FOBCP3_SE_20180909-0930 MOISTURE-CL 42.8 0.25 % 9-Sep-18 09:30 12-Sep-18 946543
pH (1:2 soil:water) L2162034-26 RG_FOBCP3_SE_20180909-0930 PH-1:2-CL 8.24 0.10 pH 9-Sep-18 09:30 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK 3.8 1.0 % 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK 14.6 1.0 % 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK 24.2 1.0 % 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK 17.5 1.0 % 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK 16.3 1.0 % 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK 18.7 1.0 % 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK 4.0 1.0 % 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
Texture L2162034-26 RG_FOBCP3_SE_20180909-0930 PSA-PIPET-DETAIL-SK Sandy loam - 9-Sep-18 09:30 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-26 RG_FOBCP3_SE_20180909-0930 C-TOC-CALC-SK 5.60 0.050 % 9-Sep-18 09:30 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 6040 50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Antimony (Sb) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 0.62 0.10 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Arsenic (As) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 5.05 0.10 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Barium (Ba) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 231 0.50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
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Benzo(g,h,i)perylene L2162034-25 RG_FOBCP2_SE_20180909-1000
Benzo(k)fluoranthene L2162034-25 RG_FOBCP2_SE_20180909-1000
Chrysene L2162034-25 RG_FOBCP2_SE_20180909-1000
Dibenz(a,h)anthracene L2162034-25 RG_FOBCP2_SE_20180909-1000
Fluoranthene L2162034-25 RG_FOBCP2_SE_20180909-1000
Fluorene L2162034-25 RG_FOBCP2_SE_20180909-1000
Indeno(1,2,3-c,d)pyrene L2162034-25 RG_FOBCP2_SE_20180909-1000
1-Methylnaphthalene L2162034-25 RG_FOBCP2_SE_20180909-1000
2-Methylnaphthalene L2162034-25 RG_FOBCP2_SE_20180909-1000
Naphthalene L2162034-25 RG_FOBCP2_SE_20180909-1000
Perylene L2162034-25 RG_FOBCP2_SE_20180909-1000
Phenanthrene L2162034-25 RG_FOBCP2_SE_20180909-1000
Pyrene L2162034-25 RG_FOBCP2_SE_20180909-1000
Quinoline L2162034-25 RG_FOBCP2_SE_20180909-1000
d10-Acenaphthene L2162034-25 RG_FOBCP2_SE_20180909-1000
d12-Chrysene L2162034-25 RG_FOBCP2_SE_20180909-1000
d8-Naphthalene L2162034-25 RG_FOBCP2_SE_20180909-1000
d10-Phenanthrene L2162034-25 RG_FOBCP2_SE_20180909-1000
B(a)P Total Potency Equivalent L2162034-25 RG_FOBCP2_SE_20180909-1000
IACR (CCME) L2162034-25 RG_FOBCP2_SE_20180909-1000
   
Physical Tests (Soil)  
Moisture L2162034-26 RG_FOBCP3_SE_20180909-0930
pH (1:2 soil:water) L2162034-26 RG_FOBCP3_SE_20180909-0930
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-26 RG_FOBCP3_SE_20180909-0930
% Sand (2.00mm - 1.00mm) L2162034-26 RG_FOBCP3_SE_20180909-0930
% Sand (1.00mm - 0.50mm) L2162034-26 RG_FOBCP3_SE_20180909-0930
% Sand (0.50mm - 0.25mm) L2162034-26 RG_FOBCP3_SE_20180909-0930
% Sand (0.25mm - 0.125mm) L2162034-26 RG_FOBCP3_SE_20180909-0930
% Sand (0.125mm - 0.063mm) L2162034-26 RG_FOBCP3_SE_20180909-0930
% Silt (0.063mm - 0.0312mm) L2162034-26 RG_FOBCP3_SE_20180909-0930
% Silt (0.0312mm - 0.004mm) L2162034-26 RG_FOBCP3_SE_20180909-0930
% Clay (<4um) L2162034-26 RG_FOBCP3_SE_20180909-0930
Texture L2162034-26 RG_FOBCP3_SE_20180909-0930
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-26 RG_FOBCP3_SE_20180909-0930
   
Metals (Soil)  
Aluminum (Al) L2162034-26 RG_FOBCP3_SE_20180909-0930
Antimony (Sb) L2162034-26 RG_FOBCP3_SE_20180909-0930
Arsenic (As) L2162034-26 RG_FOBCP3_SE_20180909-0930
Barium (Ba) L2162034-26 RG_FOBCP3_SE_20180909-0930
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Beryllium (Be) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 0.48 0.10 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Bismuth (Bi) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Boron (B) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 6.5 5.0 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Cadmium (Cd) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 1.29 0.020 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Calcium (Ca) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 77100 50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Chromium (Cr) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 24.0 0.50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Cobalt (Co) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 5.47 0.10 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Copper (Cu) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 12.0 0.50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Iron (Fe) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 13700 50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Lead (Pb) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 8.98 0.50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Lithium (Li) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 7.6 2.0 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Magnesium (Mg) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 16100 20 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Manganese (Mn) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 493 1.0 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Mercury (Hg) L2162034-26 RG_FOBCP3_SE_20180909-0930 HG-200.2-CVAA-CL 0.0298 0.0050 mg/kg 9-Sep-18 09:30 14-Sep-18 17-Sep-18 949162
Molybdenum (Mo) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 1.66 0.10 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Nickel (Ni) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 45.0 0.50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Phosphorus (P) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 1250 50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Potassium (K) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 1380 100 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Selenium (Se) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 1.80 0.20 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Silver (Ag) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 0.13 0.10 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Sodium (Na) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 129 50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Strontium (Sr) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 68.9 0.50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Sulfur (S) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL <1000 1000 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Thallium (Tl) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 0.226 0.050 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Tin (Sn) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Titanium (Ti) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 19.6 1.0 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Tungsten (W) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 0.55 0.50 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Uranium (U) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 0.965 0.050 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Vanadium (V) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 26.7 0.20 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Zinc (Zn) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL 114 2.0 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
Zirconium (Zr) L2162034-26 RG_FOBCP3_SE_20180909-0930 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 9-Sep-18 09:30 14-Sep-18 14-Sep-18 949162
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.025 0.025 mg/kg DLQ 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Acridine L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLCI 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.010 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.035 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.035 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.015 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.074 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.0080 0.0080 mg/kg DLQ 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.014 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
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Beryllium (Be) L2162034-26 RG_FOBCP3_SE_20180909-0930
Bismuth (Bi) L2162034-26 RG_FOBCP3_SE_20180909-0930
Boron (B) L2162034-26 RG_FOBCP3_SE_20180909-0930
Cadmium (Cd) L2162034-26 RG_FOBCP3_SE_20180909-0930
Calcium (Ca) L2162034-26 RG_FOBCP3_SE_20180909-0930
Chromium (Cr) L2162034-26 RG_FOBCP3_SE_20180909-0930
Cobalt (Co) L2162034-26 RG_FOBCP3_SE_20180909-0930
Copper (Cu) L2162034-26 RG_FOBCP3_SE_20180909-0930
Iron (Fe) L2162034-26 RG_FOBCP3_SE_20180909-0930
Lead (Pb) L2162034-26 RG_FOBCP3_SE_20180909-0930
Lithium (Li) L2162034-26 RG_FOBCP3_SE_20180909-0930
Magnesium (Mg) L2162034-26 RG_FOBCP3_SE_20180909-0930
Manganese (Mn) L2162034-26 RG_FOBCP3_SE_20180909-0930
Mercury (Hg) L2162034-26 RG_FOBCP3_SE_20180909-0930
Molybdenum (Mo) L2162034-26 RG_FOBCP3_SE_20180909-0930
Nickel (Ni) L2162034-26 RG_FOBCP3_SE_20180909-0930
Phosphorus (P) L2162034-26 RG_FOBCP3_SE_20180909-0930
Potassium (K) L2162034-26 RG_FOBCP3_SE_20180909-0930
Selenium (Se) L2162034-26 RG_FOBCP3_SE_20180909-0930
Silver (Ag) L2162034-26 RG_FOBCP3_SE_20180909-0930
Sodium (Na) L2162034-26 RG_FOBCP3_SE_20180909-0930
Strontium (Sr) L2162034-26 RG_FOBCP3_SE_20180909-0930
Sulfur (S) L2162034-26 RG_FOBCP3_SE_20180909-0930
Thallium (Tl) L2162034-26 RG_FOBCP3_SE_20180909-0930
Tin (Sn) L2162034-26 RG_FOBCP3_SE_20180909-0930
Titanium (Ti) L2162034-26 RG_FOBCP3_SE_20180909-0930
Tungsten (W) L2162034-26 RG_FOBCP3_SE_20180909-0930
Uranium (U) L2162034-26 RG_FOBCP3_SE_20180909-0930
Vanadium (V) L2162034-26 RG_FOBCP3_SE_20180909-0930
Zinc (Zn) L2162034-26 RG_FOBCP3_SE_20180909-0930
Zirconium (Zr) L2162034-26 RG_FOBCP3_SE_20180909-0930
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-26 RG_FOBCP3_SE_20180909-0930
Acenaphthylene L2162034-26 RG_FOBCP3_SE_20180909-0930
Acridine L2162034-26 RG_FOBCP3_SE_20180909-0930
Anthracene L2162034-26 RG_FOBCP3_SE_20180909-0930
Benz(a)anthracene L2162034-26 RG_FOBCP3_SE_20180909-0930
Benzo(a)pyrene L2162034-26 RG_FOBCP3_SE_20180909-0930
Benzo(b&j)fluoranthene L2162034-26 RG_FOBCP3_SE_20180909-0930
Benzo(e)pyrene L2162034-26 RG_FOBCP3_SE_20180909-0930
Benzo(g,h,i)perylene L2162034-26 RG_FOBCP3_SE_20180909-0930
Benzo(k)fluoranthene L2162034-26 RG_FOBCP3_SE_20180909-0930
Chrysene L2162034-26 RG_FOBCP3_SE_20180909-0930
Dibenz(a,h)anthracene L2162034-26 RG_FOBCP3_SE_20180909-0930
Fluoranthene L2162034-26 RG_FOBCP3_SE_20180909-0930
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Polycyclic Aromatic Hydrocarbons
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Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Fluorene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.049 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.269 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.435 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.110 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Perylene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.255 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.022 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 70.5 1 % 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 92.3 1 % 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 64.7 1 % 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 85.1 1 % 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.020 0.020 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-26 RG_FOBCP3_SE_20180909-0930 PAH-TMB-D/A-MS-CL 0.36 0.15 mg/kg 9-Sep-18 09:30 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-27 RG_FOBCP4_SE_20180909-0900 MOISTURE-CL 50.2 0.25 % 9-Sep-18 09:00 12-Sep-18 946543
pH (1:2 soil:water) L2162034-27 RG_FOBCP4_SE_20180909-0900 PH-1:2-CL 8.24 0.10 pH 9-Sep-18 09:00 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK 1.9 1.0 % 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK 1.5 1.0 % 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK 4.3 1.0 % 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK 12.6 1.0 % 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK 19.7 1.0 % 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK 16.2 1.0 % 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK 18.8 1.0 % 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK 21.3 1.0 % 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK 3.7 1.0 % 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
Texture L2162034-27 RG_FOBCP4_SE_20180909-0900 PSA-PIPET-DETAIL-SK Sandy loam - 9-Sep-18 09:00 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-27 RG_FOBCP4_SE_20180909-0900 C-TOC-CALC-SK 5.6 1.8 % 9-Sep-18 09:00 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 5620 50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Antimony (Sb) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 0.53 0.10 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Arsenic (As) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 4.29 0.10 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Barium (Ba) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 228 0.50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Beryllium (Be) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 0.48 0.10 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Bismuth (Bi) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Boron (B) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 6.9 5.0 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Cadmium (Cd) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 1.87 0.020 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Calcium (Ca) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 114000 50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
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Fluorene L2162034-26 RG_FOBCP3_SE_20180909-0930
Indeno(1,2,3-c,d)pyrene L2162034-26 RG_FOBCP3_SE_20180909-0930
1-Methylnaphthalene L2162034-26 RG_FOBCP3_SE_20180909-0930
2-Methylnaphthalene L2162034-26 RG_FOBCP3_SE_20180909-0930
Naphthalene L2162034-26 RG_FOBCP3_SE_20180909-0930
Perylene L2162034-26 RG_FOBCP3_SE_20180909-0930
Phenanthrene L2162034-26 RG_FOBCP3_SE_20180909-0930
Pyrene L2162034-26 RG_FOBCP3_SE_20180909-0930
Quinoline L2162034-26 RG_FOBCP3_SE_20180909-0930
d10-Acenaphthene L2162034-26 RG_FOBCP3_SE_20180909-0930
d12-Chrysene L2162034-26 RG_FOBCP3_SE_20180909-0930
d8-Naphthalene L2162034-26 RG_FOBCP3_SE_20180909-0930
d10-Phenanthrene L2162034-26 RG_FOBCP3_SE_20180909-0930
B(a)P Total Potency Equivalent L2162034-26 RG_FOBCP3_SE_20180909-0930
IACR (CCME) L2162034-26 RG_FOBCP3_SE_20180909-0930
   
Physical Tests (Soil)  
Moisture L2162034-27 RG_FOBCP4_SE_20180909-0900
pH (1:2 soil:water) L2162034-27 RG_FOBCP4_SE_20180909-0900
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-27 RG_FOBCP4_SE_20180909-0900
% Sand (2.00mm - 1.00mm) L2162034-27 RG_FOBCP4_SE_20180909-0900
% Sand (1.00mm - 0.50mm) L2162034-27 RG_FOBCP4_SE_20180909-0900
% Sand (0.50mm - 0.25mm) L2162034-27 RG_FOBCP4_SE_20180909-0900
% Sand (0.25mm - 0.125mm) L2162034-27 RG_FOBCP4_SE_20180909-0900
% Sand (0.125mm - 0.063mm) L2162034-27 RG_FOBCP4_SE_20180909-0900
% Silt (0.063mm - 0.0312mm) L2162034-27 RG_FOBCP4_SE_20180909-0900
% Silt (0.0312mm - 0.004mm) L2162034-27 RG_FOBCP4_SE_20180909-0900
% Clay (<4um) L2162034-27 RG_FOBCP4_SE_20180909-0900
Texture L2162034-27 RG_FOBCP4_SE_20180909-0900
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-27 RG_FOBCP4_SE_20180909-0900
   
Metals (Soil)  
Aluminum (Al) L2162034-27 RG_FOBCP4_SE_20180909-0900
Antimony (Sb) L2162034-27 RG_FOBCP4_SE_20180909-0900
Arsenic (As) L2162034-27 RG_FOBCP4_SE_20180909-0900
Barium (Ba) L2162034-27 RG_FOBCP4_SE_20180909-0900
Beryllium (Be) L2162034-27 RG_FOBCP4_SE_20180909-0900
Bismuth (Bi) L2162034-27 RG_FOBCP4_SE_20180909-0900
Boron (B) L2162034-27 RG_FOBCP4_SE_20180909-0900
Cadmium (Cd) L2162034-27 RG_FOBCP4_SE_20180909-0900
Calcium (Ca) L2162034-27 RG_FOBCP4_SE_20180909-0900

QC Eval Hold Time
Eval
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  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Physical Tests
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  Soil Particle Size
  Soil Particle Size
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  Soil Particle Size
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  Soil Particle Size
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals



Results of Analysis   L2162034
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Chromium (Cr) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 12.9 0.50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Cobalt (Co) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 5.40 0.10 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Copper (Cu) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 10.4 0.50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Iron (Fe) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 12100 50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Lead (Pb) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 6.55 0.50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Lithium (Li) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 7.3 2.0 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Magnesium (Mg) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 11700 20 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Manganese (Mn) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 728 1.0 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Mercury (Hg) L2162034-27 RG_FOBCP4_SE_20180909-0900 HG-200.2-CVAA-CL 0.0291 0.0050 mg/kg 9-Sep-18 09:00 14-Sep-18 17-Sep-18 949162
Molybdenum (Mo) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 1.28 0.10 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Nickel (Ni) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 53.4 0.50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Phosphorus (P) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 1170 50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Potassium (K) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 1340 100 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Selenium (Se) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 5.17 0.20 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Silver (Ag) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 0.12 0.10 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Sodium (Na) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 75 50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Strontium (Sr) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 77.1 0.50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Sulfur (S) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 1300 1000 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Thallium (Tl) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 0.251 0.050 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Tin (Sn) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Titanium (Ti) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 16.0 1.0 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Tungsten (W) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Uranium (U) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 1.09 0.050 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Vanadium (V) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 26.2 0.20 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Zinc (Zn) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL 126 2.0 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
Zirconium (Zr) L2162034-27 RG_FOBCP4_SE_20180909-0900 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 9-Sep-18 09:00 14-Sep-18 14-Sep-18 949162
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.042 0.042 mg/kg DLQ 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Acridine L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.030 0.030 mg/kg DLCI 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.016 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.051 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.055 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.021 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.122 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.013 0.013 mg/kg DLQ 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.020 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.091 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.497 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.831 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.227 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
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Parameter ALS ID Client Sample ID

Chromium (Cr) L2162034-27 RG_FOBCP4_SE_20180909-0900
Cobalt (Co) L2162034-27 RG_FOBCP4_SE_20180909-0900
Copper (Cu) L2162034-27 RG_FOBCP4_SE_20180909-0900
Iron (Fe) L2162034-27 RG_FOBCP4_SE_20180909-0900
Lead (Pb) L2162034-27 RG_FOBCP4_SE_20180909-0900
Lithium (Li) L2162034-27 RG_FOBCP4_SE_20180909-0900
Magnesium (Mg) L2162034-27 RG_FOBCP4_SE_20180909-0900
Manganese (Mn) L2162034-27 RG_FOBCP4_SE_20180909-0900
Mercury (Hg) L2162034-27 RG_FOBCP4_SE_20180909-0900
Molybdenum (Mo) L2162034-27 RG_FOBCP4_SE_20180909-0900
Nickel (Ni) L2162034-27 RG_FOBCP4_SE_20180909-0900
Phosphorus (P) L2162034-27 RG_FOBCP4_SE_20180909-0900
Potassium (K) L2162034-27 RG_FOBCP4_SE_20180909-0900
Selenium (Se) L2162034-27 RG_FOBCP4_SE_20180909-0900
Silver (Ag) L2162034-27 RG_FOBCP4_SE_20180909-0900
Sodium (Na) L2162034-27 RG_FOBCP4_SE_20180909-0900
Strontium (Sr) L2162034-27 RG_FOBCP4_SE_20180909-0900
Sulfur (S) L2162034-27 RG_FOBCP4_SE_20180909-0900
Thallium (Tl) L2162034-27 RG_FOBCP4_SE_20180909-0900
Tin (Sn) L2162034-27 RG_FOBCP4_SE_20180909-0900
Titanium (Ti) L2162034-27 RG_FOBCP4_SE_20180909-0900
Tungsten (W) L2162034-27 RG_FOBCP4_SE_20180909-0900
Uranium (U) L2162034-27 RG_FOBCP4_SE_20180909-0900
Vanadium (V) L2162034-27 RG_FOBCP4_SE_20180909-0900
Zinc (Zn) L2162034-27 RG_FOBCP4_SE_20180909-0900
Zirconium (Zr) L2162034-27 RG_FOBCP4_SE_20180909-0900
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-27 RG_FOBCP4_SE_20180909-0900
Acenaphthylene L2162034-27 RG_FOBCP4_SE_20180909-0900
Acridine L2162034-27 RG_FOBCP4_SE_20180909-0900
Anthracene L2162034-27 RG_FOBCP4_SE_20180909-0900
Benz(a)anthracene L2162034-27 RG_FOBCP4_SE_20180909-0900
Benzo(a)pyrene L2162034-27 RG_FOBCP4_SE_20180909-0900
Benzo(b&j)fluoranthene L2162034-27 RG_FOBCP4_SE_20180909-0900
Benzo(e)pyrene L2162034-27 RG_FOBCP4_SE_20180909-0900
Benzo(g,h,i)perylene L2162034-27 RG_FOBCP4_SE_20180909-0900
Benzo(k)fluoranthene L2162034-27 RG_FOBCP4_SE_20180909-0900
Chrysene L2162034-27 RG_FOBCP4_SE_20180909-0900
Dibenz(a,h)anthracene L2162034-27 RG_FOBCP4_SE_20180909-0900
Fluoranthene L2162034-27 RG_FOBCP4_SE_20180909-0900
Fluorene L2162034-27 RG_FOBCP4_SE_20180909-0900
Indeno(1,2,3-c,d)pyrene L2162034-27 RG_FOBCP4_SE_20180909-0900
1-Methylnaphthalene L2162034-27 RG_FOBCP4_SE_20180909-0900
2-Methylnaphthalene L2162034-27 RG_FOBCP4_SE_20180909-0900
Naphthalene L2162034-27 RG_FOBCP4_SE_20180909-0900

QC Eval Hold Time
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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Time
Sampled
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Perylene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.425 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.034 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 75.3 1 % 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 92.7 1 % 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 67.1 1 % 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 84.2 1 % 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.031 0.020 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-27 RG_FOBCP4_SE_20180909-0900 PAH-TMB-D/A-MS-CL 0.53 0.15 mg/kg 9-Sep-18 09:00 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-28 RG_FOBCP5_SE_20180909-0830 MOISTURE-CL 42.9 0.25 % 9-Sep-18 08:30 12-Sep-18 946543
pH (1:2 soil:water) L2162034-28 RG_FOBCP5_SE_20180909-0830 PH-1:2-CL 8.26 0.10 pH 9-Sep-18 08:30 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK 4.0 1.0 % 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK 3.4 1.0 % 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK 16.6 1.0 % 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK 32.3 1.0 % 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK 20.7 1.0 % 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK 11.7 1.0 % 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK 9.5 1.0 % 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK 1.6 1.0 % 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
Texture L2162034-28 RG_FOBCP5_SE_20180909-0830 PSA-PIPET-DETAIL-SK Loamy sand - 9-Sep-18 08:30 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-28 RG_FOBCP5_SE_20180909-0830 C-TOC-CALC-SK 3.82 0.050 % 9-Sep-18 08:30 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 5320 50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Antimony (Sb) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 0.65 0.10 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Arsenic (As) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 5.44 0.10 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Barium (Ba) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 144 0.50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Beryllium (Be) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 0.51 0.10 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Bismuth (Bi) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Boron (B) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL <5.0 5.0 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Cadmium (Cd) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 1.16 0.020 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Calcium (Ca) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 54900 50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Chromium (Cr) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 11.4 0.50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Cobalt (Co) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 5.42 0.10 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Copper (Cu) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 10.9 0.50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Iron (Fe) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 14500 50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Lead (Pb) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 7.42 0.50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
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Parameter ALS ID Client Sample ID

Perylene L2162034-27 RG_FOBCP4_SE_20180909-0900
Phenanthrene L2162034-27 RG_FOBCP4_SE_20180909-0900
Pyrene L2162034-27 RG_FOBCP4_SE_20180909-0900
Quinoline L2162034-27 RG_FOBCP4_SE_20180909-0900
d10-Acenaphthene L2162034-27 RG_FOBCP4_SE_20180909-0900
d12-Chrysene L2162034-27 RG_FOBCP4_SE_20180909-0900
d8-Naphthalene L2162034-27 RG_FOBCP4_SE_20180909-0900
d10-Phenanthrene L2162034-27 RG_FOBCP4_SE_20180909-0900
B(a)P Total Potency Equivalent L2162034-27 RG_FOBCP4_SE_20180909-0900
IACR (CCME) L2162034-27 RG_FOBCP4_SE_20180909-0900
   
Physical Tests (Soil)  
Moisture L2162034-28 RG_FOBCP5_SE_20180909-0830
pH (1:2 soil:water) L2162034-28 RG_FOBCP5_SE_20180909-0830
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-28 RG_FOBCP5_SE_20180909-0830
% Sand (2.00mm - 1.00mm) L2162034-28 RG_FOBCP5_SE_20180909-0830
% Sand (1.00mm - 0.50mm) L2162034-28 RG_FOBCP5_SE_20180909-0830
% Sand (0.50mm - 0.25mm) L2162034-28 RG_FOBCP5_SE_20180909-0830
% Sand (0.25mm - 0.125mm) L2162034-28 RG_FOBCP5_SE_20180909-0830
% Sand (0.125mm - 0.063mm) L2162034-28 RG_FOBCP5_SE_20180909-0830
% Silt (0.063mm - 0.0312mm) L2162034-28 RG_FOBCP5_SE_20180909-0830
% Silt (0.0312mm - 0.004mm) L2162034-28 RG_FOBCP5_SE_20180909-0830
% Clay (<4um) L2162034-28 RG_FOBCP5_SE_20180909-0830
Texture L2162034-28 RG_FOBCP5_SE_20180909-0830
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-28 RG_FOBCP5_SE_20180909-0830
   
Metals (Soil)  
Aluminum (Al) L2162034-28 RG_FOBCP5_SE_20180909-0830
Antimony (Sb) L2162034-28 RG_FOBCP5_SE_20180909-0830
Arsenic (As) L2162034-28 RG_FOBCP5_SE_20180909-0830
Barium (Ba) L2162034-28 RG_FOBCP5_SE_20180909-0830
Beryllium (Be) L2162034-28 RG_FOBCP5_SE_20180909-0830
Bismuth (Bi) L2162034-28 RG_FOBCP5_SE_20180909-0830
Boron (B) L2162034-28 RG_FOBCP5_SE_20180909-0830
Cadmium (Cd) L2162034-28 RG_FOBCP5_SE_20180909-0830
Calcium (Ca) L2162034-28 RG_FOBCP5_SE_20180909-0830
Chromium (Cr) L2162034-28 RG_FOBCP5_SE_20180909-0830
Cobalt (Co) L2162034-28 RG_FOBCP5_SE_20180909-0830
Copper (Cu) L2162034-28 RG_FOBCP5_SE_20180909-0830
Iron (Fe) L2162034-28 RG_FOBCP5_SE_20180909-0830
Lead (Pb) L2162034-28 RG_FOBCP5_SE_20180909-0830

QC Eval Hold Time
Eval

Matrix Class

  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
    
    
  Soil Physical Tests
  Soil Physical Tests
    
    
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
    
    
  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Lithium (Li) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 6.8 2.0 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Magnesium (Mg) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 14100 20 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Manganese (Mn) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 453 1.0 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Mercury (Hg) L2162034-28 RG_FOBCP5_SE_20180909-0830 HG-200.2-CVAA-CL 0.0279 0.0050 mg/kg 9-Sep-18 08:30 14-Sep-18 17-Sep-18 949162
Molybdenum (Mo) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 1.76 0.10 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Nickel (Ni) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 33.7 0.50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Phosphorus (P) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 1550 50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Potassium (K) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 1160 100 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Selenium (Se) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 1.42 0.20 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Silver (Ag) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 0.12 0.10 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Sodium (Na) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 77 50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Strontium (Sr) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 60.0 0.50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Sulfur (S) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL <1000 1000 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Thallium (Tl) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 0.204 0.050 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Tin (Sn) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Titanium (Ti) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 10.0 1.0 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Tungsten (W) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Uranium (U) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 1.09 0.050 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Vanadium (V) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 30.3 0.20 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Zinc (Zn) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL 112 2.0 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
Zirconium (Zr) L2162034-28 RG_FOBCP5_SE_20180909-0830 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 9-Sep-18 08:30 14-Sep-18 14-Sep-18 949162
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.013 0.013 mg/kg DLQ 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Acridine L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.017 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.018 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.039 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.025 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.165 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.269 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.075 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Perylene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.138 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.011 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 81.8 1 % 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
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Lithium (Li) L2162034-28 RG_FOBCP5_SE_20180909-0830
Magnesium (Mg) L2162034-28 RG_FOBCP5_SE_20180909-0830
Manganese (Mn) L2162034-28 RG_FOBCP5_SE_20180909-0830
Mercury (Hg) L2162034-28 RG_FOBCP5_SE_20180909-0830
Molybdenum (Mo) L2162034-28 RG_FOBCP5_SE_20180909-0830
Nickel (Ni) L2162034-28 RG_FOBCP5_SE_20180909-0830
Phosphorus (P) L2162034-28 RG_FOBCP5_SE_20180909-0830
Potassium (K) L2162034-28 RG_FOBCP5_SE_20180909-0830
Selenium (Se) L2162034-28 RG_FOBCP5_SE_20180909-0830
Silver (Ag) L2162034-28 RG_FOBCP5_SE_20180909-0830
Sodium (Na) L2162034-28 RG_FOBCP5_SE_20180909-0830
Strontium (Sr) L2162034-28 RG_FOBCP5_SE_20180909-0830
Sulfur (S) L2162034-28 RG_FOBCP5_SE_20180909-0830
Thallium (Tl) L2162034-28 RG_FOBCP5_SE_20180909-0830
Tin (Sn) L2162034-28 RG_FOBCP5_SE_20180909-0830
Titanium (Ti) L2162034-28 RG_FOBCP5_SE_20180909-0830
Tungsten (W) L2162034-28 RG_FOBCP5_SE_20180909-0830
Uranium (U) L2162034-28 RG_FOBCP5_SE_20180909-0830
Vanadium (V) L2162034-28 RG_FOBCP5_SE_20180909-0830
Zinc (Zn) L2162034-28 RG_FOBCP5_SE_20180909-0830
Zirconium (Zr) L2162034-28 RG_FOBCP5_SE_20180909-0830
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-28 RG_FOBCP5_SE_20180909-0830
Acenaphthylene L2162034-28 RG_FOBCP5_SE_20180909-0830
Acridine L2162034-28 RG_FOBCP5_SE_20180909-0830
Anthracene L2162034-28 RG_FOBCP5_SE_20180909-0830
Benz(a)anthracene L2162034-28 RG_FOBCP5_SE_20180909-0830
Benzo(a)pyrene L2162034-28 RG_FOBCP5_SE_20180909-0830
Benzo(b&j)fluoranthene L2162034-28 RG_FOBCP5_SE_20180909-0830
Benzo(e)pyrene L2162034-28 RG_FOBCP5_SE_20180909-0830
Benzo(g,h,i)perylene L2162034-28 RG_FOBCP5_SE_20180909-0830
Benzo(k)fluoranthene L2162034-28 RG_FOBCP5_SE_20180909-0830
Chrysene L2162034-28 RG_FOBCP5_SE_20180909-0830
Dibenz(a,h)anthracene L2162034-28 RG_FOBCP5_SE_20180909-0830
Fluoranthene L2162034-28 RG_FOBCP5_SE_20180909-0830
Fluorene L2162034-28 RG_FOBCP5_SE_20180909-0830
Indeno(1,2,3-c,d)pyrene L2162034-28 RG_FOBCP5_SE_20180909-0830
1-Methylnaphthalene L2162034-28 RG_FOBCP5_SE_20180909-0830
2-Methylnaphthalene L2162034-28 RG_FOBCP5_SE_20180909-0830
Naphthalene L2162034-28 RG_FOBCP5_SE_20180909-0830
Perylene L2162034-28 RG_FOBCP5_SE_20180909-0830
Phenanthrene L2162034-28 RG_FOBCP5_SE_20180909-0830
Pyrene L2162034-28 RG_FOBCP5_SE_20180909-0830
Quinoline L2162034-28 RG_FOBCP5_SE_20180909-0830
d10-Acenaphthene L2162034-28 RG_FOBCP5_SE_20180909-0830

QC Eval Hold Time
Eval

Matrix Class

  Soil Metals
  Soil Metals
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  Soil Metals
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
    
    
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
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d12-Chrysene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 97.7 1 % 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 74.2 1 % 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 85.6 1 % 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-28 RG_FOBCP5_SE_20180909-0830 PAH-TMB-D/A-MS-CL 0.20 0.15 mg/kg 9-Sep-18 08:30 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-29 RG_FRUPO1_SE_20180909-1500 MOISTURE-CL 53.0 0.25 % 9-Sep-18 15:00 12-Sep-18 946543
pH (1:2 soil:water) L2162034-29 RG_FRUPO1_SE_20180909-1500 PH-1:2-CL 8.02 0.10 pH 9-Sep-18 15:00 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK 8.3 1.0 % 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK 28.1 1.0 % 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK 30.2 1.0 % 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK 29.2 1.0 % 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK 3.8 1.0 % 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
Texture L2162034-29 RG_FRUPO1_SE_20180909-1500 PSA-PIPET-DETAIL-SK Silt loam - 9-Sep-18 15:00 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-29 RG_FRUPO1_SE_20180909-1500 C-TOC-CALC-SK 7.88 0.050 % 9-Sep-18 15:00 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 5000 50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Antimony (Sb) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 0.61 0.10 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Arsenic (As) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 5.15 0.10 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Barium (Ba) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 169 0.50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Beryllium (Be) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 0.49 0.10 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Bismuth (Bi) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Boron (B) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL <5.0 5.0 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Cadmium (Cd) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 1.40 0.020 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Calcium (Ca) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 50400 50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Chromium (Cr) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 11.3 0.50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Cobalt (Co) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 5.76 0.10 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Copper (Cu) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 13.8 0.50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Iron (Fe) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 14200 50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Lead (Pb) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 8.11 0.50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Lithium (Li) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 7.2 2.0 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Magnesium (Mg) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 14700 20 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Manganese (Mn) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 530 1.0 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Mercury (Hg) L2162034-29 RG_FRUPO1_SE_20180909-1500 HG-200.2-CVAA-CL 0.0454 0.0050 mg/kg 9-Sep-18 15:00 14-Sep-18 17-Sep-18 949162
Molybdenum (Mo) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 1.36 0.10 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
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Parameter ALS ID Client Sample ID

d12-Chrysene L2162034-28 RG_FOBCP5_SE_20180909-0830
d8-Naphthalene L2162034-28 RG_FOBCP5_SE_20180909-0830
d10-Phenanthrene L2162034-28 RG_FOBCP5_SE_20180909-0830
B(a)P Total Potency Equivalent L2162034-28 RG_FOBCP5_SE_20180909-0830
IACR (CCME) L2162034-28 RG_FOBCP5_SE_20180909-0830
   
Physical Tests (Soil)  
Moisture L2162034-29 RG_FRUPO1_SE_20180909-1500
pH (1:2 soil:water) L2162034-29 RG_FRUPO1_SE_20180909-1500
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-29 RG_FRUPO1_SE_20180909-1500
% Sand (2.00mm - 1.00mm) L2162034-29 RG_FRUPO1_SE_20180909-1500
% Sand (1.00mm - 0.50mm) L2162034-29 RG_FRUPO1_SE_20180909-1500
% Sand (0.50mm - 0.25mm) L2162034-29 RG_FRUPO1_SE_20180909-1500
% Sand (0.25mm - 0.125mm) L2162034-29 RG_FRUPO1_SE_20180909-1500
% Sand (0.125mm - 0.063mm) L2162034-29 RG_FRUPO1_SE_20180909-1500
% Silt (0.063mm - 0.0312mm) L2162034-29 RG_FRUPO1_SE_20180909-1500
% Silt (0.0312mm - 0.004mm) L2162034-29 RG_FRUPO1_SE_20180909-1500
% Clay (<4um) L2162034-29 RG_FRUPO1_SE_20180909-1500
Texture L2162034-29 RG_FRUPO1_SE_20180909-1500
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-29 RG_FRUPO1_SE_20180909-1500
   
Metals (Soil)  
Aluminum (Al) L2162034-29 RG_FRUPO1_SE_20180909-1500
Antimony (Sb) L2162034-29 RG_FRUPO1_SE_20180909-1500
Arsenic (As) L2162034-29 RG_FRUPO1_SE_20180909-1500
Barium (Ba) L2162034-29 RG_FRUPO1_SE_20180909-1500
Beryllium (Be) L2162034-29 RG_FRUPO1_SE_20180909-1500
Bismuth (Bi) L2162034-29 RG_FRUPO1_SE_20180909-1500
Boron (B) L2162034-29 RG_FRUPO1_SE_20180909-1500
Cadmium (Cd) L2162034-29 RG_FRUPO1_SE_20180909-1500
Calcium (Ca) L2162034-29 RG_FRUPO1_SE_20180909-1500
Chromium (Cr) L2162034-29 RG_FRUPO1_SE_20180909-1500
Cobalt (Co) L2162034-29 RG_FRUPO1_SE_20180909-1500
Copper (Cu) L2162034-29 RG_FRUPO1_SE_20180909-1500
Iron (Fe) L2162034-29 RG_FRUPO1_SE_20180909-1500
Lead (Pb) L2162034-29 RG_FRUPO1_SE_20180909-1500
Lithium (Li) L2162034-29 RG_FRUPO1_SE_20180909-1500
Magnesium (Mg) L2162034-29 RG_FRUPO1_SE_20180909-1500
Manganese (Mn) L2162034-29 RG_FRUPO1_SE_20180909-1500
Mercury (Hg) L2162034-29 RG_FRUPO1_SE_20180909-1500
Molybdenum (Mo) L2162034-29 RG_FRUPO1_SE_20180909-1500

QC Eval Hold Time
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Matrix Class
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Nickel (Ni) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 32.4 0.50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Phosphorus (P) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 1450 50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Potassium (K) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 950 100 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Selenium (Se) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 2.53 0.20 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Silver (Ag) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 0.19 0.10 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Sodium (Na) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 75 50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Strontium (Sr) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 52.3 0.50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Sulfur (S) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL <1000 1000 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Thallium (Tl) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 0.171 0.050 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Tin (Sn) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Titanium (Ti) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 15.8 1.0 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Tungsten (W) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Uranium (U) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 1.02 0.050 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Vanadium (V) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 24.0 0.20 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Zinc (Zn) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 110 2.0 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
Zirconium (Zr) L2162034-29 RG_FRUPO1_SE_20180909-1500 MET-200.2-CCMS-CL 1.3 1.0 mg/kg 9-Sep-18 15:00 14-Sep-18 14-Sep-18 949162
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.019 0.019 mg/kg DLQ 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Acridine L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg DLCI 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.027 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.027 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.011 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.061 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.0060 0.0060 mg/kg DLQ 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.032 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.225 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.366 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.104 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Perylene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.206 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.016 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 78.6 1 % 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 96.2 1 % 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 74.3 1 % 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 85.3 1 % 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-29 RG_FRUPO1_SE_20180909-1500 PAH-TMB-D/A-MS-CL 0.29 0.15 mg/kg 9-Sep-18 15:00 12-Sep-18 14-Sep-18 949033
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Nickel (Ni) L2162034-29 RG_FRUPO1_SE_20180909-1500
Phosphorus (P) L2162034-29 RG_FRUPO1_SE_20180909-1500
Potassium (K) L2162034-29 RG_FRUPO1_SE_20180909-1500
Selenium (Se) L2162034-29 RG_FRUPO1_SE_20180909-1500
Silver (Ag) L2162034-29 RG_FRUPO1_SE_20180909-1500
Sodium (Na) L2162034-29 RG_FRUPO1_SE_20180909-1500
Strontium (Sr) L2162034-29 RG_FRUPO1_SE_20180909-1500
Sulfur (S) L2162034-29 RG_FRUPO1_SE_20180909-1500
Thallium (Tl) L2162034-29 RG_FRUPO1_SE_20180909-1500
Tin (Sn) L2162034-29 RG_FRUPO1_SE_20180909-1500
Titanium (Ti) L2162034-29 RG_FRUPO1_SE_20180909-1500
Tungsten (W) L2162034-29 RG_FRUPO1_SE_20180909-1500
Uranium (U) L2162034-29 RG_FRUPO1_SE_20180909-1500
Vanadium (V) L2162034-29 RG_FRUPO1_SE_20180909-1500
Zinc (Zn) L2162034-29 RG_FRUPO1_SE_20180909-1500
Zirconium (Zr) L2162034-29 RG_FRUPO1_SE_20180909-1500
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-29 RG_FRUPO1_SE_20180909-1500
Acenaphthylene L2162034-29 RG_FRUPO1_SE_20180909-1500
Acridine L2162034-29 RG_FRUPO1_SE_20180909-1500
Anthracene L2162034-29 RG_FRUPO1_SE_20180909-1500
Benz(a)anthracene L2162034-29 RG_FRUPO1_SE_20180909-1500
Benzo(a)pyrene L2162034-29 RG_FRUPO1_SE_20180909-1500
Benzo(b&j)fluoranthene L2162034-29 RG_FRUPO1_SE_20180909-1500
Benzo(e)pyrene L2162034-29 RG_FRUPO1_SE_20180909-1500
Benzo(g,h,i)perylene L2162034-29 RG_FRUPO1_SE_20180909-1500
Benzo(k)fluoranthene L2162034-29 RG_FRUPO1_SE_20180909-1500
Chrysene L2162034-29 RG_FRUPO1_SE_20180909-1500
Dibenz(a,h)anthracene L2162034-29 RG_FRUPO1_SE_20180909-1500
Fluoranthene L2162034-29 RG_FRUPO1_SE_20180909-1500
Fluorene L2162034-29 RG_FRUPO1_SE_20180909-1500
Indeno(1,2,3-c,d)pyrene L2162034-29 RG_FRUPO1_SE_20180909-1500
1-Methylnaphthalene L2162034-29 RG_FRUPO1_SE_20180909-1500
2-Methylnaphthalene L2162034-29 RG_FRUPO1_SE_20180909-1500
Naphthalene L2162034-29 RG_FRUPO1_SE_20180909-1500
Perylene L2162034-29 RG_FRUPO1_SE_20180909-1500
Phenanthrene L2162034-29 RG_FRUPO1_SE_20180909-1500
Pyrene L2162034-29 RG_FRUPO1_SE_20180909-1500
Quinoline L2162034-29 RG_FRUPO1_SE_20180909-1500
d10-Acenaphthene L2162034-29 RG_FRUPO1_SE_20180909-1500
d12-Chrysene L2162034-29 RG_FRUPO1_SE_20180909-1500
d8-Naphthalene L2162034-29 RG_FRUPO1_SE_20180909-1500
d10-Phenanthrene L2162034-29 RG_FRUPO1_SE_20180909-1500
B(a)P Total Potency Equivalent L2162034-29 RG_FRUPO1_SE_20180909-1500
IACR (CCME) L2162034-29 RG_FRUPO1_SE_20180909-1500
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Units Qual Date
Sampled

Time
Sampled

Prep
Date
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Date
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Physical Tests (Soil)            
Moisture L2162034-30 RG_FRUPO2_SE_20180909-1440 MOISTURE-CL 48.7 0.25 % 9-Sep-18 14:40 12-Sep-18 946543
pH (1:2 soil:water) L2162034-30 RG_FRUPO2_SE_20180909-1440 PH-1:2-CL 8.15 0.10 pH 9-Sep-18 14:40 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK 2.0 1.0 % 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK 2.5 1.0 % 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK 13.5 1.0 % 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK 28.7 1.0 % 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK 20.6 1.0 % 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK 14.9 1.0 % 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK 13.9 1.0 % 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK 3.0 1.0 % 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
Texture L2162034-30 RG_FRUPO2_SE_20180909-1440 PSA-PIPET-DETAIL-SK Sandy loam / Loamy sand - 9-Sep-18 14:40 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-30 RG_FRUPO2_SE_20180909-1440 C-TOC-CALC-SK 3.73 0.050 % 9-Sep-18 14:40 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 6600 50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Antimony (Sb) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 0.63 0.10 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Arsenic (As) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 5.07 0.10 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Barium (Ba) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 188 0.50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Beryllium (Be) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 0.56 0.10 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Bismuth (Bi) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Boron (B) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 7.3 5.0 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Cadmium (Cd) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 1.18 0.020 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Calcium (Ca) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 50100 50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Chromium (Cr) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 13.1 0.50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Cobalt (Co) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 5.25 0.10 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Copper (Cu) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 11.0 0.50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Iron (Fe) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 14900 50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Lead (Pb) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 7.82 0.50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Lithium (Li) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 8.0 2.0 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Magnesium (Mg) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 13000 20 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Manganese (Mn) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 462 1.0 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Mercury (Hg) L2162034-30 RG_FRUPO2_SE_20180909-1440 HG-200.2-CVAA-CL 0.0293 0.0050 mg/kg 9-Sep-18 14:40 14-Sep-18 17-Sep-18 949162
Molybdenum (Mo) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 1.40 0.10 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Nickel (Ni) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 30.1 0.50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Phosphorus (P) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 1640 50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Potassium (K) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 1560 100 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Selenium (Se) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 1.62 0.20 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Silver (Ag) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 0.13 0.10 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
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Parameter ALS ID Client Sample ID

   
Physical Tests (Soil)  
Moisture L2162034-30 RG_FRUPO2_SE_20180909-1440
pH (1:2 soil:water) L2162034-30 RG_FRUPO2_SE_20180909-1440
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-30 RG_FRUPO2_SE_20180909-1440
% Sand (2.00mm - 1.00mm) L2162034-30 RG_FRUPO2_SE_20180909-1440
% Sand (1.00mm - 0.50mm) L2162034-30 RG_FRUPO2_SE_20180909-1440
% Sand (0.50mm - 0.25mm) L2162034-30 RG_FRUPO2_SE_20180909-1440
% Sand (0.25mm - 0.125mm) L2162034-30 RG_FRUPO2_SE_20180909-1440
% Sand (0.125mm - 0.063mm) L2162034-30 RG_FRUPO2_SE_20180909-1440
% Silt (0.063mm - 0.0312mm) L2162034-30 RG_FRUPO2_SE_20180909-1440
% Silt (0.0312mm - 0.004mm) L2162034-30 RG_FRUPO2_SE_20180909-1440
% Clay (<4um) L2162034-30 RG_FRUPO2_SE_20180909-1440
Texture L2162034-30 RG_FRUPO2_SE_20180909-1440
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-30 RG_FRUPO2_SE_20180909-1440
   
Metals (Soil)  
Aluminum (Al) L2162034-30 RG_FRUPO2_SE_20180909-1440
Antimony (Sb) L2162034-30 RG_FRUPO2_SE_20180909-1440
Arsenic (As) L2162034-30 RG_FRUPO2_SE_20180909-1440
Barium (Ba) L2162034-30 RG_FRUPO2_SE_20180909-1440
Beryllium (Be) L2162034-30 RG_FRUPO2_SE_20180909-1440
Bismuth (Bi) L2162034-30 RG_FRUPO2_SE_20180909-1440
Boron (B) L2162034-30 RG_FRUPO2_SE_20180909-1440
Cadmium (Cd) L2162034-30 RG_FRUPO2_SE_20180909-1440
Calcium (Ca) L2162034-30 RG_FRUPO2_SE_20180909-1440
Chromium (Cr) L2162034-30 RG_FRUPO2_SE_20180909-1440
Cobalt (Co) L2162034-30 RG_FRUPO2_SE_20180909-1440
Copper (Cu) L2162034-30 RG_FRUPO2_SE_20180909-1440
Iron (Fe) L2162034-30 RG_FRUPO2_SE_20180909-1440
Lead (Pb) L2162034-30 RG_FRUPO2_SE_20180909-1440
Lithium (Li) L2162034-30 RG_FRUPO2_SE_20180909-1440
Magnesium (Mg) L2162034-30 RG_FRUPO2_SE_20180909-1440
Manganese (Mn) L2162034-30 RG_FRUPO2_SE_20180909-1440
Mercury (Hg) L2162034-30 RG_FRUPO2_SE_20180909-1440
Molybdenum (Mo) L2162034-30 RG_FRUPO2_SE_20180909-1440
Nickel (Ni) L2162034-30 RG_FRUPO2_SE_20180909-1440
Phosphorus (P) L2162034-30 RG_FRUPO2_SE_20180909-1440
Potassium (K) L2162034-30 RG_FRUPO2_SE_20180909-1440
Selenium (Se) L2162034-30 RG_FRUPO2_SE_20180909-1440
Silver (Ag) L2162034-30 RG_FRUPO2_SE_20180909-1440
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Results of Analysis   L2162034

Job Reference Regional Effects Program
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Sodium (Na) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 78 50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Strontium (Sr) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 67.2 0.50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Sulfur (S) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL <1000 1000 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Thallium (Tl) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 0.199 0.050 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Tin (Sn) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Titanium (Ti) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 11.2 1.0 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Tungsten (W) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Uranium (U) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 1.12 0.050 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Vanadium (V) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 29.1 0.20 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Zinc (Zn) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL 108 2.0 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
Zirconium (Zr) L2162034-30 RG_FRUPO2_SE_20180909-1440 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 9-Sep-18 14:40 14-Sep-18 14-Sep-18 949162
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.0070 0.0070 mg/kg DLQ 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Acridine L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 0.014 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 0.013 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 0.029 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 0.013 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 0.094 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 0.154 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 0.048 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Perylene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 0.082 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 74.9 1 % 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 91.1 1 % 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 73.3 1 % 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 78.8 1 % 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-30 RG_FRUPO2_SE_20180909-1440 PAH-TMB-D/A-MS-CL 0.17 0.15 mg/kg 9-Sep-18 14:40 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-31 RG_FRUPO3_SE_20180909-1430 MOISTURE-CL 58.8 0.25 % 9-Sep-18 14:30 12-Sep-18 946543
pH (1:2 soil:water) L2162034-31 RG_FRUPO3_SE_20180909-1430 PH-1:2-CL 8.17 0.10 pH 9-Sep-18 14:30 15-Sep-18 949582
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Parameter ALS ID Client Sample ID

Sodium (Na) L2162034-30 RG_FRUPO2_SE_20180909-1440
Strontium (Sr) L2162034-30 RG_FRUPO2_SE_20180909-1440
Sulfur (S) L2162034-30 RG_FRUPO2_SE_20180909-1440
Thallium (Tl) L2162034-30 RG_FRUPO2_SE_20180909-1440
Tin (Sn) L2162034-30 RG_FRUPO2_SE_20180909-1440
Titanium (Ti) L2162034-30 RG_FRUPO2_SE_20180909-1440
Tungsten (W) L2162034-30 RG_FRUPO2_SE_20180909-1440
Uranium (U) L2162034-30 RG_FRUPO2_SE_20180909-1440
Vanadium (V) L2162034-30 RG_FRUPO2_SE_20180909-1440
Zinc (Zn) L2162034-30 RG_FRUPO2_SE_20180909-1440
Zirconium (Zr) L2162034-30 RG_FRUPO2_SE_20180909-1440
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-30 RG_FRUPO2_SE_20180909-1440
Acenaphthylene L2162034-30 RG_FRUPO2_SE_20180909-1440
Acridine L2162034-30 RG_FRUPO2_SE_20180909-1440
Anthracene L2162034-30 RG_FRUPO2_SE_20180909-1440
Benz(a)anthracene L2162034-30 RG_FRUPO2_SE_20180909-1440
Benzo(a)pyrene L2162034-30 RG_FRUPO2_SE_20180909-1440
Benzo(b&j)fluoranthene L2162034-30 RG_FRUPO2_SE_20180909-1440
Benzo(e)pyrene L2162034-30 RG_FRUPO2_SE_20180909-1440
Benzo(g,h,i)perylene L2162034-30 RG_FRUPO2_SE_20180909-1440
Benzo(k)fluoranthene L2162034-30 RG_FRUPO2_SE_20180909-1440
Chrysene L2162034-30 RG_FRUPO2_SE_20180909-1440
Dibenz(a,h)anthracene L2162034-30 RG_FRUPO2_SE_20180909-1440
Fluoranthene L2162034-30 RG_FRUPO2_SE_20180909-1440
Fluorene L2162034-30 RG_FRUPO2_SE_20180909-1440
Indeno(1,2,3-c,d)pyrene L2162034-30 RG_FRUPO2_SE_20180909-1440
1-Methylnaphthalene L2162034-30 RG_FRUPO2_SE_20180909-1440
2-Methylnaphthalene L2162034-30 RG_FRUPO2_SE_20180909-1440
Naphthalene L2162034-30 RG_FRUPO2_SE_20180909-1440
Perylene L2162034-30 RG_FRUPO2_SE_20180909-1440
Phenanthrene L2162034-30 RG_FRUPO2_SE_20180909-1440
Pyrene L2162034-30 RG_FRUPO2_SE_20180909-1440
Quinoline L2162034-30 RG_FRUPO2_SE_20180909-1440
d10-Acenaphthene L2162034-30 RG_FRUPO2_SE_20180909-1440
d12-Chrysene L2162034-30 RG_FRUPO2_SE_20180909-1440
d8-Naphthalene L2162034-30 RG_FRUPO2_SE_20180909-1440
d10-Phenanthrene L2162034-30 RG_FRUPO2_SE_20180909-1440
B(a)P Total Potency Equivalent L2162034-30 RG_FRUPO2_SE_20180909-1440
IACR (CCME) L2162034-30 RG_FRUPO2_SE_20180909-1440
   
Physical Tests (Soil)  
Moisture L2162034-31 RG_FRUPO3_SE_20180909-1430
pH (1:2 soil:water) L2162034-31 RG_FRUPO3_SE_20180909-1430
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK 9.2 1.0 % 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK 9.0 1.0 % 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK 5.1 1.0 % 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK 15.9 1.0 % 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK 12.4 1.0 % 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK 14.0 1.0 % 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK 15.2 1.0 % 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK 16.3 1.0 % 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK 3.0 1.0 % 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
Texture L2162034-31 RG_FRUPO3_SE_20180909-1430 PSA-PIPET-DETAIL-SK Sandy loam - 9-Sep-18 14:30 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-31 RG_FRUPO3_SE_20180909-1430 C-TOC-CALC-SK 4.70 0.050 % 9-Sep-18 14:30 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 6710 50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Antimony (Sb) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 0.69 0.10 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Arsenic (As) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 5.52 0.10 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Barium (Ba) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 185 0.50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Beryllium (Be) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 0.58 0.10 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Bismuth (Bi) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Boron (B) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 8.1 5.0 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Cadmium (Cd) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 1.32 0.020 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Calcium (Ca) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 49900 50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Chromium (Cr) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 16.6 0.50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Cobalt (Co) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 5.33 0.10 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Copper (Cu) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 12.1 0.50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Iron (Fe) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 16600 50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Lead (Pb) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 8.28 0.50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Lithium (Li) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 7.3 2.0 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Magnesium (Mg) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 11100 20 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Manganese (Mn) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 454 1.0 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Mercury (Hg) L2162034-31 RG_FRUPO3_SE_20180909-1430 HG-200.2-CVAA-CL 0.0303 0.0050 mg/kg 9-Sep-18 14:30 14-Sep-18 17-Sep-18 949162
Molybdenum (Mo) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 2.14 0.10 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Nickel (Ni) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 34.5 0.50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Phosphorus (P) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 1610 50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Potassium (K) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 1710 100 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Selenium (Se) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 2.23 0.20 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Silver (Ag) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 0.15 0.10 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Sodium (Na) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 79 50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Strontium (Sr) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 70.0 0.50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Sulfur (S) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL <1000 1000 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Thallium (Tl) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 0.208 0.050 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
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Parameter ALS ID Client Sample ID

   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-31 RG_FRUPO3_SE_20180909-1430
% Sand (2.00mm - 1.00mm) L2162034-31 RG_FRUPO3_SE_20180909-1430
% Sand (1.00mm - 0.50mm) L2162034-31 RG_FRUPO3_SE_20180909-1430
% Sand (0.50mm - 0.25mm) L2162034-31 RG_FRUPO3_SE_20180909-1430
% Sand (0.25mm - 0.125mm) L2162034-31 RG_FRUPO3_SE_20180909-1430
% Sand (0.125mm - 0.063mm) L2162034-31 RG_FRUPO3_SE_20180909-1430
% Silt (0.063mm - 0.0312mm) L2162034-31 RG_FRUPO3_SE_20180909-1430
% Silt (0.0312mm - 0.004mm) L2162034-31 RG_FRUPO3_SE_20180909-1430
% Clay (<4um) L2162034-31 RG_FRUPO3_SE_20180909-1430
Texture L2162034-31 RG_FRUPO3_SE_20180909-1430
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-31 RG_FRUPO3_SE_20180909-1430
   
Metals (Soil)  
Aluminum (Al) L2162034-31 RG_FRUPO3_SE_20180909-1430
Antimony (Sb) L2162034-31 RG_FRUPO3_SE_20180909-1430
Arsenic (As) L2162034-31 RG_FRUPO3_SE_20180909-1430
Barium (Ba) L2162034-31 RG_FRUPO3_SE_20180909-1430
Beryllium (Be) L2162034-31 RG_FRUPO3_SE_20180909-1430
Bismuth (Bi) L2162034-31 RG_FRUPO3_SE_20180909-1430
Boron (B) L2162034-31 RG_FRUPO3_SE_20180909-1430
Cadmium (Cd) L2162034-31 RG_FRUPO3_SE_20180909-1430
Calcium (Ca) L2162034-31 RG_FRUPO3_SE_20180909-1430
Chromium (Cr) L2162034-31 RG_FRUPO3_SE_20180909-1430
Cobalt (Co) L2162034-31 RG_FRUPO3_SE_20180909-1430
Copper (Cu) L2162034-31 RG_FRUPO3_SE_20180909-1430
Iron (Fe) L2162034-31 RG_FRUPO3_SE_20180909-1430
Lead (Pb) L2162034-31 RG_FRUPO3_SE_20180909-1430
Lithium (Li) L2162034-31 RG_FRUPO3_SE_20180909-1430
Magnesium (Mg) L2162034-31 RG_FRUPO3_SE_20180909-1430
Manganese (Mn) L2162034-31 RG_FRUPO3_SE_20180909-1430
Mercury (Hg) L2162034-31 RG_FRUPO3_SE_20180909-1430
Molybdenum (Mo) L2162034-31 RG_FRUPO3_SE_20180909-1430
Nickel (Ni) L2162034-31 RG_FRUPO3_SE_20180909-1430
Phosphorus (P) L2162034-31 RG_FRUPO3_SE_20180909-1430
Potassium (K) L2162034-31 RG_FRUPO3_SE_20180909-1430
Selenium (Se) L2162034-31 RG_FRUPO3_SE_20180909-1430
Silver (Ag) L2162034-31 RG_FRUPO3_SE_20180909-1430
Sodium (Na) L2162034-31 RG_FRUPO3_SE_20180909-1430
Strontium (Sr) L2162034-31 RG_FRUPO3_SE_20180909-1430
Sulfur (S) L2162034-31 RG_FRUPO3_SE_20180909-1430
Thallium (Tl) L2162034-31 RG_FRUPO3_SE_20180909-1430
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Tin (Sn) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Titanium (Ti) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 15.1 1.0 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Tungsten (W) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Uranium (U) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 1.21 0.050 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Vanadium (V) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 33.2 0.20 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Zinc (Zn) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL 121 2.0 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
Zirconium (Zr) L2162034-31 RG_FRUPO3_SE_20180909-1430 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 9-Sep-18 14:30 14-Sep-18 14-Sep-18 949162
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.021 0.021 mg/kg DLQ 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Acridine L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.014 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.028 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.028 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.012 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.067 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.0060 0.0060 mg/kg DLQ 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.011 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.039 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.248 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.398 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.114 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Perylene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.226 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.017 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 73.1 1 % 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 87.1 1 % 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 66.5 1 % 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 78.8 1 % 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-31 RG_FRUPO3_SE_20180909-1430 PAH-TMB-D/A-MS-CL 0.31 0.15 mg/kg 9-Sep-18 14:30 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-32 RG_FRUPO4_SE_20180909-1410 MOISTURE-CL 46.9 0.25 % 9-Sep-18 14:10 12-Sep-18 946543
pH (1:2 soil:water) L2162034-32 RG_FRUPO4_SE_20180909-1410 PH-1:2-CL 8.21 0.10 pH 9-Sep-18 14:10 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
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Parameter ALS ID Client Sample ID

Tin (Sn) L2162034-31 RG_FRUPO3_SE_20180909-1430
Titanium (Ti) L2162034-31 RG_FRUPO3_SE_20180909-1430
Tungsten (W) L2162034-31 RG_FRUPO3_SE_20180909-1430
Uranium (U) L2162034-31 RG_FRUPO3_SE_20180909-1430
Vanadium (V) L2162034-31 RG_FRUPO3_SE_20180909-1430
Zinc (Zn) L2162034-31 RG_FRUPO3_SE_20180909-1430
Zirconium (Zr) L2162034-31 RG_FRUPO3_SE_20180909-1430
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-31 RG_FRUPO3_SE_20180909-1430
Acenaphthylene L2162034-31 RG_FRUPO3_SE_20180909-1430
Acridine L2162034-31 RG_FRUPO3_SE_20180909-1430
Anthracene L2162034-31 RG_FRUPO3_SE_20180909-1430
Benz(a)anthracene L2162034-31 RG_FRUPO3_SE_20180909-1430
Benzo(a)pyrene L2162034-31 RG_FRUPO3_SE_20180909-1430
Benzo(b&j)fluoranthene L2162034-31 RG_FRUPO3_SE_20180909-1430
Benzo(e)pyrene L2162034-31 RG_FRUPO3_SE_20180909-1430
Benzo(g,h,i)perylene L2162034-31 RG_FRUPO3_SE_20180909-1430
Benzo(k)fluoranthene L2162034-31 RG_FRUPO3_SE_20180909-1430
Chrysene L2162034-31 RG_FRUPO3_SE_20180909-1430
Dibenz(a,h)anthracene L2162034-31 RG_FRUPO3_SE_20180909-1430
Fluoranthene L2162034-31 RG_FRUPO3_SE_20180909-1430
Fluorene L2162034-31 RG_FRUPO3_SE_20180909-1430
Indeno(1,2,3-c,d)pyrene L2162034-31 RG_FRUPO3_SE_20180909-1430
1-Methylnaphthalene L2162034-31 RG_FRUPO3_SE_20180909-1430
2-Methylnaphthalene L2162034-31 RG_FRUPO3_SE_20180909-1430
Naphthalene L2162034-31 RG_FRUPO3_SE_20180909-1430
Perylene L2162034-31 RG_FRUPO3_SE_20180909-1430
Phenanthrene L2162034-31 RG_FRUPO3_SE_20180909-1430
Pyrene L2162034-31 RG_FRUPO3_SE_20180909-1430
Quinoline L2162034-31 RG_FRUPO3_SE_20180909-1430
d10-Acenaphthene L2162034-31 RG_FRUPO3_SE_20180909-1430
d12-Chrysene L2162034-31 RG_FRUPO3_SE_20180909-1430
d8-Naphthalene L2162034-31 RG_FRUPO3_SE_20180909-1430
d10-Phenanthrene L2162034-31 RG_FRUPO3_SE_20180909-1430
B(a)P Total Potency Equivalent L2162034-31 RG_FRUPO3_SE_20180909-1430
IACR (CCME) L2162034-31 RG_FRUPO3_SE_20180909-1430
   
Physical Tests (Soil)  
Moisture L2162034-32 RG_FRUPO4_SE_20180909-1410
pH (1:2 soil:water) L2162034-32 RG_FRUPO4_SE_20180909-1410
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-32 RG_FRUPO4_SE_20180909-1410
% Sand (2.00mm - 1.00mm) L2162034-32 RG_FRUPO4_SE_20180909-1410

QC Eval Hold Time
Eval

Matrix Class

  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
    
    
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
    
    
  Soil Physical Tests
  Soil Physical Tests
    
    
  Soil Particle Size
  Soil Particle Size



Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

% Sand (1.00mm - 0.50mm) L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK 2.2 1.0 % 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK 13.7 1.0 % 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK 23.7 1.0 % 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK 23.7 1.0 % 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK 16.5 1.0 % 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Silt (0.0312mm - 0.004mm) L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK 15.6 1.0 % 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK 3.1 1.0 % 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
Texture L2162034-32 RG_FRUPO4_SE_20180909-1410 PSA-PIPET-DETAIL-SK Sandy loam - 9-Sep-18 14:10 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-32 RG_FRUPO4_SE_20180909-1410 C-TOC-CALC-SK 4.44 0.050 % 9-Sep-18 14:10 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 7270 50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Antimony (Sb) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 0.62 0.10 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Arsenic (As) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 5.10 0.10 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Barium (Ba) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 197 0.50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Beryllium (Be) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 0.55 0.10 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Bismuth (Bi) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Boron (B) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 8.9 5.0 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Cadmium (Cd) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 1.28 0.020 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Calcium (Ca) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 57200 50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Chromium (Cr) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 14.9 0.50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Cobalt (Co) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 5.39 0.10 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Copper (Cu) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 11.2 0.50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Iron (Fe) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 14700 50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Lead (Pb) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 7.95 0.50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Lithium (Li) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 7.9 2.0 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Magnesium (Mg) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 14100 20 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Manganese (Mn) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 480 1.0 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Mercury (Hg) L2162034-32 RG_FRUPO4_SE_20180909-1410 HG-200.2-CVAA-CL 0.0351 0.0050 mg/kg 9-Sep-18 14:10 14-Sep-18 17-Sep-18 949162
Molybdenum (Mo) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 1.41 0.10 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Nickel (Ni) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 34.1 0.50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Phosphorus (P) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 1690 50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Potassium (K) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 1820 100 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Selenium (Se) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 1.57 0.20 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Silver (Ag) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 0.14 0.10 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Sodium (Na) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 86 50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Strontium (Sr) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 70.0 0.50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Sulfur (S) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL <1000 1000 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Thallium (Tl) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 0.220 0.050 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Tin (Sn) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Titanium (Ti) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 14.5 1.0 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Tungsten (W) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Uranium (U) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 1.20 0.050 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Vanadium (V) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 32.4 0.20 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
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Parameter ALS ID Client Sample ID

% Sand (1.00mm - 0.50mm) L2162034-32 RG_FRUPO4_SE_20180909-1410
% Sand (0.50mm - 0.25mm) L2162034-32 RG_FRUPO4_SE_20180909-1410
% Sand (0.25mm - 0.125mm) L2162034-32 RG_FRUPO4_SE_20180909-1410
% Sand (0.125mm - 0.063mm) L2162034-32 RG_FRUPO4_SE_20180909-1410
% Silt (0.063mm - 0.0312mm) L2162034-32 RG_FRUPO4_SE_20180909-1410
% Silt (0.0312mm - 0.004mm) L2162034-32 RG_FRUPO4_SE_20180909-1410
% Clay (<4um) L2162034-32 RG_FRUPO4_SE_20180909-1410
Texture L2162034-32 RG_FRUPO4_SE_20180909-1410
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-32 RG_FRUPO4_SE_20180909-1410
   
Metals (Soil)  
Aluminum (Al) L2162034-32 RG_FRUPO4_SE_20180909-1410
Antimony (Sb) L2162034-32 RG_FRUPO4_SE_20180909-1410
Arsenic (As) L2162034-32 RG_FRUPO4_SE_20180909-1410
Barium (Ba) L2162034-32 RG_FRUPO4_SE_20180909-1410
Beryllium (Be) L2162034-32 RG_FRUPO4_SE_20180909-1410
Bismuth (Bi) L2162034-32 RG_FRUPO4_SE_20180909-1410
Boron (B) L2162034-32 RG_FRUPO4_SE_20180909-1410
Cadmium (Cd) L2162034-32 RG_FRUPO4_SE_20180909-1410
Calcium (Ca) L2162034-32 RG_FRUPO4_SE_20180909-1410
Chromium (Cr) L2162034-32 RG_FRUPO4_SE_20180909-1410
Cobalt (Co) L2162034-32 RG_FRUPO4_SE_20180909-1410
Copper (Cu) L2162034-32 RG_FRUPO4_SE_20180909-1410
Iron (Fe) L2162034-32 RG_FRUPO4_SE_20180909-1410
Lead (Pb) L2162034-32 RG_FRUPO4_SE_20180909-1410
Lithium (Li) L2162034-32 RG_FRUPO4_SE_20180909-1410
Magnesium (Mg) L2162034-32 RG_FRUPO4_SE_20180909-1410
Manganese (Mn) L2162034-32 RG_FRUPO4_SE_20180909-1410
Mercury (Hg) L2162034-32 RG_FRUPO4_SE_20180909-1410
Molybdenum (Mo) L2162034-32 RG_FRUPO4_SE_20180909-1410
Nickel (Ni) L2162034-32 RG_FRUPO4_SE_20180909-1410
Phosphorus (P) L2162034-32 RG_FRUPO4_SE_20180909-1410
Potassium (K) L2162034-32 RG_FRUPO4_SE_20180909-1410
Selenium (Se) L2162034-32 RG_FRUPO4_SE_20180909-1410
Silver (Ag) L2162034-32 RG_FRUPO4_SE_20180909-1410
Sodium (Na) L2162034-32 RG_FRUPO4_SE_20180909-1410
Strontium (Sr) L2162034-32 RG_FRUPO4_SE_20180909-1410
Sulfur (S) L2162034-32 RG_FRUPO4_SE_20180909-1410
Thallium (Tl) L2162034-32 RG_FRUPO4_SE_20180909-1410
Tin (Sn) L2162034-32 RG_FRUPO4_SE_20180909-1410
Titanium (Ti) L2162034-32 RG_FRUPO4_SE_20180909-1410
Tungsten (W) L2162034-32 RG_FRUPO4_SE_20180909-1410
Uranium (U) L2162034-32 RG_FRUPO4_SE_20180909-1410
Vanadium (V) L2162034-32 RG_FRUPO4_SE_20180909-1410

QC Eval Hold Time
Eval

Matrix Class

  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
  Soil Particle Size
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  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Zinc (Zn) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL 109 2.0 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
Zirconium (Zr) L2162034-32 RG_FRUPO4_SE_20180909-1410 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 9-Sep-18 14:10 14-Sep-18 14-Sep-18 949162
             
Polycyclic Aromatic Hydrocarbons (Soil)            
Acenaphthene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.0070 0.0070 mg/kg DLQ 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Acridine L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 0.012 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 0.028 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 0.017 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 0.095 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 0.150 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 0.049 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Perylene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 0.084 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 74.7 1 % 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 87.8 1 % 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 71.6 1 % 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL 79.1 1 % 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-32 RG_FRUPO4_SE_20180909-1410 PAH-TMB-D/A-MS-CL <0.15 0.15 mg/kg 9-Sep-18 14:10 12-Sep-18 14-Sep-18 949033
             
Physical Tests (Soil)            
Moisture L2162034-33 RG_FRUPO5_SE_20180909-1350 MOISTURE-CL 48.0 0.25 % 9-Sep-18 13:50 12-Sep-18 946543
pH (1:2 soil:water) L2162034-33 RG_FRUPO5_SE_20180909-1350 PH-1:2-CL 8.16 0.10 pH 9-Sep-18 13:50 15-Sep-18 949582
             
Particle Size (Soil)            
% Gravel (>2mm) L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK 6.6 1.0 % 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (2.00mm - 1.00mm) L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK <1.0 1.0 % 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (1.00mm - 0.50mm) L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK 2.5 1.0 % 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (0.50mm - 0.25mm) L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK 12.8 1.0 % 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (0.25mm - 0.125mm) L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK 26.8 1.0 % 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Sand (0.125mm - 0.063mm) L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK 20.7 1.0 % 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Silt (0.063mm - 0.0312mm) L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK 14.7 1.0 % 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
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Parameter ALS ID Client Sample ID

Zinc (Zn) L2162034-32 RG_FRUPO4_SE_20180909-1410
Zirconium (Zr) L2162034-32 RG_FRUPO4_SE_20180909-1410
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2162034-32 RG_FRUPO4_SE_20180909-1410
Acenaphthylene L2162034-32 RG_FRUPO4_SE_20180909-1410
Acridine L2162034-32 RG_FRUPO4_SE_20180909-1410
Anthracene L2162034-32 RG_FRUPO4_SE_20180909-1410
Benz(a)anthracene L2162034-32 RG_FRUPO4_SE_20180909-1410
Benzo(a)pyrene L2162034-32 RG_FRUPO4_SE_20180909-1410
Benzo(b&j)fluoranthene L2162034-32 RG_FRUPO4_SE_20180909-1410
Benzo(e)pyrene L2162034-32 RG_FRUPO4_SE_20180909-1410
Benzo(g,h,i)perylene L2162034-32 RG_FRUPO4_SE_20180909-1410
Benzo(k)fluoranthene L2162034-32 RG_FRUPO4_SE_20180909-1410
Chrysene L2162034-32 RG_FRUPO4_SE_20180909-1410
Dibenz(a,h)anthracene L2162034-32 RG_FRUPO4_SE_20180909-1410
Fluoranthene L2162034-32 RG_FRUPO4_SE_20180909-1410
Fluorene L2162034-32 RG_FRUPO4_SE_20180909-1410
Indeno(1,2,3-c,d)pyrene L2162034-32 RG_FRUPO4_SE_20180909-1410
1-Methylnaphthalene L2162034-32 RG_FRUPO4_SE_20180909-1410
2-Methylnaphthalene L2162034-32 RG_FRUPO4_SE_20180909-1410
Naphthalene L2162034-32 RG_FRUPO4_SE_20180909-1410
Perylene L2162034-32 RG_FRUPO4_SE_20180909-1410
Phenanthrene L2162034-32 RG_FRUPO4_SE_20180909-1410
Pyrene L2162034-32 RG_FRUPO4_SE_20180909-1410
Quinoline L2162034-32 RG_FRUPO4_SE_20180909-1410
d10-Acenaphthene L2162034-32 RG_FRUPO4_SE_20180909-1410
d12-Chrysene L2162034-32 RG_FRUPO4_SE_20180909-1410
d8-Naphthalene L2162034-32 RG_FRUPO4_SE_20180909-1410
d10-Phenanthrene L2162034-32 RG_FRUPO4_SE_20180909-1410
B(a)P Total Potency Equivalent L2162034-32 RG_FRUPO4_SE_20180909-1410
IACR (CCME) L2162034-32 RG_FRUPO4_SE_20180909-1410
   
Physical Tests (Soil)  
Moisture L2162034-33 RG_FRUPO5_SE_20180909-1350
pH (1:2 soil:water) L2162034-33 RG_FRUPO5_SE_20180909-1350
   
Particle Size (Soil)  
% Gravel (>2mm) L2162034-33 RG_FRUPO5_SE_20180909-1350
% Sand (2.00mm - 1.00mm) L2162034-33 RG_FRUPO5_SE_20180909-1350
% Sand (1.00mm - 0.50mm) L2162034-33 RG_FRUPO5_SE_20180909-1350
% Sand (0.50mm - 0.25mm) L2162034-33 RG_FRUPO5_SE_20180909-1350
% Sand (0.25mm - 0.125mm) L2162034-33 RG_FRUPO5_SE_20180909-1350
% Sand (0.125mm - 0.063mm) L2162034-33 RG_FRUPO5_SE_20180909-1350
% Silt (0.063mm - 0.0312mm) L2162034-33 RG_FRUPO5_SE_20180909-1350
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Parameter ALS ID Client Sample ID ALS Test Code Results Detection
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Units Qual Date
Sampled

Time
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Prep
Date

Analysis
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% Silt (0.0312mm - 0.004mm) L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK 13.2 1.0 % 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
% Clay (<4um) L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK 2.3 1.0 % 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
Texture L2162034-33 RG_FRUPO5_SE_20180909-1350 PSA-PIPET-DETAIL-SK Loamy sand - 9-Sep-18 13:50 14-Sep-18 15-Sep-18 947125
             
Organic / Inorganic Carbon (Soil)            
Total Organic Carbon L2162034-33 RG_FRUPO5_SE_20180909-1350 C-TOC-CALC-SK 3.67 0.050 % 9-Sep-18 13:50 14-Sep-18
             
Metals (Soil)            
Aluminum (Al) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 7110 50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Antimony (Sb) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 0.60 0.10 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Arsenic (As) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 4.95 0.10 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Barium (Ba) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 189 0.50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Beryllium (Be) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 0.54 0.10 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Bismuth (Bi) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Boron (B) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 7.5 5.0 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Cadmium (Cd) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 1.15 0.020 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Calcium (Ca) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 44700 50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Chromium (Cr) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 13.4 0.50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Cobalt (Co) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 5.25 0.10 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Copper (Cu) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 10.9 0.50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Iron (Fe) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 14500 50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Lead (Pb) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 7.67 0.50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Lithium (Li) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 7.6 2.0 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Magnesium (Mg) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 12000 20 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Manganese (Mn) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 458 1.0 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Mercury (Hg) L2162034-33 RG_FRUPO5_SE_20180909-1350 HG-200.2-CVAA-CL 0.0314 0.0050 mg/kg 9-Sep-18 13:50 14-Sep-18 17-Sep-18 949162
Molybdenum (Mo) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 1.40 0.10 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Nickel (Ni) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 31.4 0.50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Phosphorus (P) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 1560 50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Potassium (K) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 1720 100 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Selenium (Se) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 1.57 0.20 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Silver (Ag) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 0.12 0.10 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Sodium (Na) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 77 50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Strontium (Sr) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 62.3 0.50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Sulfur (S) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL <1000 1000 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Thallium (Tl) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 0.208 0.050 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Tin (Sn) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Titanium (Ti) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 12.7 1.0 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Tungsten (W) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Uranium (U) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 1.08 0.050 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Vanadium (V) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 30.7 0.20 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Zinc (Zn) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL 106 2.0 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
Zirconium (Zr) L2162034-33 RG_FRUPO5_SE_20180909-1350 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 9-Sep-18 13:50 14-Sep-18 14-Sep-18 949162
             
Polycyclic Aromatic Hydrocarbons (Soil)            
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% Silt (0.0312mm - 0.004mm) L2162034-33 RG_FRUPO5_SE_20180909-1350
% Clay (<4um) L2162034-33 RG_FRUPO5_SE_20180909-1350
Texture L2162034-33 RG_FRUPO5_SE_20180909-1350
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2162034-33 RG_FRUPO5_SE_20180909-1350
   
Metals (Soil)  
Aluminum (Al) L2162034-33 RG_FRUPO5_SE_20180909-1350
Antimony (Sb) L2162034-33 RG_FRUPO5_SE_20180909-1350
Arsenic (As) L2162034-33 RG_FRUPO5_SE_20180909-1350
Barium (Ba) L2162034-33 RG_FRUPO5_SE_20180909-1350
Beryllium (Be) L2162034-33 RG_FRUPO5_SE_20180909-1350
Bismuth (Bi) L2162034-33 RG_FRUPO5_SE_20180909-1350
Boron (B) L2162034-33 RG_FRUPO5_SE_20180909-1350
Cadmium (Cd) L2162034-33 RG_FRUPO5_SE_20180909-1350
Calcium (Ca) L2162034-33 RG_FRUPO5_SE_20180909-1350
Chromium (Cr) L2162034-33 RG_FRUPO5_SE_20180909-1350
Cobalt (Co) L2162034-33 RG_FRUPO5_SE_20180909-1350
Copper (Cu) L2162034-33 RG_FRUPO5_SE_20180909-1350
Iron (Fe) L2162034-33 RG_FRUPO5_SE_20180909-1350
Lead (Pb) L2162034-33 RG_FRUPO5_SE_20180909-1350
Lithium (Li) L2162034-33 RG_FRUPO5_SE_20180909-1350
Magnesium (Mg) L2162034-33 RG_FRUPO5_SE_20180909-1350
Manganese (Mn) L2162034-33 RG_FRUPO5_SE_20180909-1350
Mercury (Hg) L2162034-33 RG_FRUPO5_SE_20180909-1350
Molybdenum (Mo) L2162034-33 RG_FRUPO5_SE_20180909-1350
Nickel (Ni) L2162034-33 RG_FRUPO5_SE_20180909-1350
Phosphorus (P) L2162034-33 RG_FRUPO5_SE_20180909-1350
Potassium (K) L2162034-33 RG_FRUPO5_SE_20180909-1350
Selenium (Se) L2162034-33 RG_FRUPO5_SE_20180909-1350
Silver (Ag) L2162034-33 RG_FRUPO5_SE_20180909-1350
Sodium (Na) L2162034-33 RG_FRUPO5_SE_20180909-1350
Strontium (Sr) L2162034-33 RG_FRUPO5_SE_20180909-1350
Sulfur (S) L2162034-33 RG_FRUPO5_SE_20180909-1350
Thallium (Tl) L2162034-33 RG_FRUPO5_SE_20180909-1350
Tin (Sn) L2162034-33 RG_FRUPO5_SE_20180909-1350
Titanium (Ti) L2162034-33 RG_FRUPO5_SE_20180909-1350
Tungsten (W) L2162034-33 RG_FRUPO5_SE_20180909-1350
Uranium (U) L2162034-33 RG_FRUPO5_SE_20180909-1350
Vanadium (V) L2162034-33 RG_FRUPO5_SE_20180909-1350
Zinc (Zn) L2162034-33 RG_FRUPO5_SE_20180909-1350
Zirconium (Zr) L2162034-33 RG_FRUPO5_SE_20180909-1350
   
Polycyclic Aromatic Hydrocarbons (Soil)  
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  Soil Particle Size
  Soil Particle Size
    
    
  Soil Organic / Inorganic Carbon
    
    
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
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  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
  Soil Metals
    
    



Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

QC Lot

Acenaphthene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.013 0.013 mg/kg DLQ 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Acenaphthylene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Acridine L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Anthracene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.0040 0.0040 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benz(a)anthracene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(a)pyrene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(b&j)fluoranthene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.019 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(e)pyrene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.019 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(g,h,i)perylene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Benzo(k)fluoranthene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Chrysene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.043 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Dibenz(a,h)anthracene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.0050 0.0050 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Fluoranthene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Fluorene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.025 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Indeno(1,2,3-c,d)pyrene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
1-Methylnaphthalene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.177 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
2-Methylnaphthalene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.286 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Naphthalene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.082 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Perylene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Phenanthrene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.145 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Pyrene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.011 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
Quinoline L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
d10-Acenaphthene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 74.0 1 % 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
d12-Chrysene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 89.4 1 % 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
d8-Naphthalene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 69.1 1 % 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
d10-Phenanthrene L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 77.1 1 % 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
B(a)P Total Potency Equivalent L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033
IACR (CCME) L2162034-33 RG_FRUPO5_SE_20180909-1350 PAH-TMB-D/A-MS-CL 0.21 0.15 mg/kg 9-Sep-18 13:50 12-Sep-18 14-Sep-18 949033

Qualifier Legend
DLCI Detection Limit Raised: Chromatographic Interference due to co-elution.
DLHM Detection Limit Adjusted: Sample has High Moisture Content
DLQ Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Evaluation Legend
 QC Lot met ALS Data Quality Objectives or Test result met ALS Hold Time Recommendations



Results of Analysis   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Parameter ALS ID Client Sample ID

Acenaphthene L2162034-33 RG_FRUPO5_SE_20180909-1350
Acenaphthylene L2162034-33 RG_FRUPO5_SE_20180909-1350
Acridine L2162034-33 RG_FRUPO5_SE_20180909-1350
Anthracene L2162034-33 RG_FRUPO5_SE_20180909-1350
Benz(a)anthracene L2162034-33 RG_FRUPO5_SE_20180909-1350
Benzo(a)pyrene L2162034-33 RG_FRUPO5_SE_20180909-1350
Benzo(b&j)fluoranthene L2162034-33 RG_FRUPO5_SE_20180909-1350
Benzo(e)pyrene L2162034-33 RG_FRUPO5_SE_20180909-1350
Benzo(g,h,i)perylene L2162034-33 RG_FRUPO5_SE_20180909-1350
Benzo(k)fluoranthene L2162034-33 RG_FRUPO5_SE_20180909-1350
Chrysene L2162034-33 RG_FRUPO5_SE_20180909-1350
Dibenz(a,h)anthracene L2162034-33 RG_FRUPO5_SE_20180909-1350
Fluoranthene L2162034-33 RG_FRUPO5_SE_20180909-1350
Fluorene L2162034-33 RG_FRUPO5_SE_20180909-1350
Indeno(1,2,3-c,d)pyrene L2162034-33 RG_FRUPO5_SE_20180909-1350
1-Methylnaphthalene L2162034-33 RG_FRUPO5_SE_20180909-1350
2-Methylnaphthalene L2162034-33 RG_FRUPO5_SE_20180909-1350
Naphthalene L2162034-33 RG_FRUPO5_SE_20180909-1350
Perylene L2162034-33 RG_FRUPO5_SE_20180909-1350
Phenanthrene L2162034-33 RG_FRUPO5_SE_20180909-1350
Pyrene L2162034-33 RG_FRUPO5_SE_20180909-1350
Quinoline L2162034-33 RG_FRUPO5_SE_20180909-1350
d10-Acenaphthene L2162034-33 RG_FRUPO5_SE_20180909-1350
d12-Chrysene L2162034-33 RG_FRUPO5_SE_20180909-1350
d8-Naphthalene L2162034-33 RG_FRUPO5_SE_20180909-1350
d10-Phenanthrene L2162034-33 RG_FRUPO5_SE_20180909-1350
B(a)P Total Potency Equivalent L2162034-33 RG_FRUPO5_SE_20180909-1350
IACR (CCME) L2162034-33 RG_FRUPO5_SE_20180909-1350

Qualifier Legend
DLCI Detection Limit Raised: Chromatographic Interference due to co
DLHM Detection Limit Adjusted: Sample has High Moisture Content
DLQ Detection Limit raised due to co-eluting interference.  GCMS qua

Evaluation Legend
 QC Lot met ALS Data Quality Objectives or Test result met ALS

QC Eval Hold Time
Eval

Matrix Class

  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons
  Soil Polycyclic Aromatic Hydrocarbons



Duplicates   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

ALS ID Reference Client Sample ID QC Type QC Lot # Analyte Sample
Result

Duplicate
Result

Detection
Limit

Units RPD RPD
Limit

Diff Diff
Limit

Qual Eval Matrix

                 
Physical Tests (Soil)              
WG2873663-3 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 946093 Moisture 79.4 80.6 0.25 % 1.6 20 -  Soil
WG2874210-3 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 946543 Moisture 73.2 74.2 0.25 % 1.3 20 -  Soil
WG2877719-2 L2162034-20 RG_FO22-2_SE_20180908-1450 DUP 949581 pH (1:2 soil:water) 8.30 8.32 0.10 pH - 0.02 0.2  Soil
WG2877719-4 L2162034-33 RG_FRUPO5_SE_20180909-1350 DUP 949582 pH (1:2 soil:water) 8.16 8.20 0.10 pH - 0.04 0.2  Soil
                 
Particle Size (Soil)              
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720 DUP 947123 % Gravel (>2mm) 6.1 6.1 1.0 % 0 25 -  Soil
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720 DUP 947123 % Sand (2.00mm - 1.00mm) 1.4 1.5 1.0 % - 0.1 5  Soil
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720 DUP 947123 % Sand (1.00mm - 0.50mm) <1.0 <1.0 1.0 % N/A 5 -  Soil
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720 DUP 947123 % Sand (0.50mm - 0.25mm) 1.0 <1.0 1.0 % N/A 5 -  Soil
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720 DUP 947123 % Sand (0.25mm - 0.125mm) 3.4 2.7 1.0 % - 0.7 5  Soil
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720 DUP 947123 % Sand (0.125mm - 0.063mm) 6.4 5.8 1.0 % - 0.6 5  Soil
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720 DUP 947123 % Silt (0.063mm - 0.0312mm) 32.4 32.9 1.0 % - 0.5 5  Soil
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720 DUP 947123 % Silt (0.0312mm - 0.004mm) 39.1 40.0 1.0 % - 0.9 5  Soil
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720 DUP 947123 % Clay (<4um) 9.7 9.8 1.0 % - 0.1 5  Soil
                 
Metals (Soil)              
WG2875453-15 L2162034-19 RG_FO22-1_SE_20180908-1515 DUP 948135 Mercury (Hg) 0.0311 0.0316 0.0050 mg/kg 1.7 40 -  Soil
                 
Polycyclic Aromatic Hydrocarbons (Soil)              
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Acenaphthene <0.061 <0.061 0.061 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Acenaphthene <0.020 <0.020 0.020 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Acenaphthylene <0.0085 <0.0085 0.0085 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Acenaphthylene <0.012 <0.012 0.012 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Acridine <0.017 <0.017 0.017 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Acridine <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Anthracene <0.0068 <0.0068 0.0068 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Anthracene <0.0096 <0.0096 0.0096 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Benz(a)anthracene <0.050 <0.050 0.050 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Benz(a)anthracene <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Benzo(a)pyrene <0.017 0.023 0.017 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Benzo(a)pyrene <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Benzo(b&j)fluoranthene 0.048 0.075 0.017 mg/kg 45 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Benzo(b&j)fluoranthene 0.032 0.030 0.024 mg/kg 8.7 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Benzo(e)pyrene 0.051 0.077 0.017 mg/kg 41 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Benzo(e)pyrene 0.032 0.029 0.024 mg/kg 7.5 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Benzo(g,h,i)perylene 0.019 0.030 0.017 mg/kg 46 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Benzo(g,h,i)perylene <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Benzo(k)fluoranthene <0.017 <0.017 0.017 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Benzo(k)fluoranthene <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Chrysene 0.108 0.165 0.017 mg/kg 42 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Chrysene 0.079 0.078 0.024 mg/kg 1.4 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Dibenz(a,h)anthracene <0.015 <0.015 0.015 mg/kg N/A 50 -  Soil
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ALS ID Reference Client Sample ID

   
Physical Tests (Soil)
WG2873663-3 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2874210-3 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877719-2 L2162034-20 RG_FO22-2_SE_20180908-1450
WG2877719-4 L2162034-33 RG_FRUPO5_SE_20180909-1350
   
Particle Size (Soil)
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720
WG2874908-1 L2162034-8 RG_FOUKI5_SE_20180907-1720
   
Metals (Soil)
WG2875453-15 L2162034-19 RG_FO22-1_SE_20180908-1515
   
Polycyclic Aromatic Hydrocarbons (Soil)
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
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Polycyclic Aromatic Hydrocarbons
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ALS ID Reference Client Sample ID QC Type QC Lot # Analyte Sample
Result

Duplicate
Result

Detection
Limit

Units RPD RPD
Limit

Diff Diff
Limit

Qual Eval Matrix

WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Dibenz(a,h)anthracene <0.012 <0.012 0.012 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Fluoranthene 0.022 0.029 0.017 mg/kg 29 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Fluoranthene <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Fluorene 0.097 0.143 0.017 mg/kg 38 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Fluorene 0.048 0.045 0.024 mg/kg 6.7 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Indeno(1,2,3-c,d)pyrene <0.017 <0.017 0.017 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Indeno(1,2,3-c,d)pyrene <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 1-Methylnaphthalene 0.562 0.718 0.017 mg/kg 24 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 1-Methylnaphthalene 0.236 0.215 0.024 mg/kg 9.4 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 2-Methylnaphthalene 0.942 1.20 0.017 mg/kg 24 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 2-Methylnaphthalene 0.391 0.358 0.024 mg/kg 8.7 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Naphthalene 0.273 0.331 0.017 mg/kg 19 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Naphthalene 0.126 0.116 0.024 mg/kg 8.1 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Perylene <0.017 <0.017 0.017 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Perylene <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Phenanthrene 0.428 0.638 0.017 mg/kg 39 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Phenanthrene 0.321 0.289 0.024 mg/kg 10 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Pyrene 0.033 0.047 0.017 mg/kg 37 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Pyrene <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030 DUP 949033 Quinoline <0.017 <0.017 0.017 mg/kg N/A 50 -  Soil
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200 DUP 949485 Quinoline <0.024 <0.024 0.024 mg/kg N/A 50 -  Soil

Evaluation Legend
 QC Lot met ALS Data Quality Objectives
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ALS ID Reference Client Sample ID

WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200
WG2877109-7 L2162034-24 RG_FOBCP1_SE_20180909-1030
WG2877605-7 L2162034-3 RG_FO26-3_SE_20180907-1200

Evaluation Legend
 QC Lot met ALS Data Quality Objectives

Class

Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
Polycyclic Aromatic Hydrocarbons
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Metals (Soil)           
CRM Aluminum (Al) 948134 WG2875453-9 18000 18300 mg/kg 98.5 70-130 %  Soil Metals
CRM Aluminum (Al) 949162 WG2877253-4 16700 18300 mg/kg 91.3 70-130 %  Soil Metals
CRM Antimony (Sb) 948134 WG2875453-9 6.45 6.4 mg/kg 100.8 70-130 %  Soil Metals
CRM Antimony (Sb) 949162 WG2877253-4 6.87 6.4 mg/kg 107.4 70-130 %  Soil Metals
CRM Arsenic (As) 948134 WG2875453-9 16.2 16.7 mg/kg 97.1 70-130 %  Soil Metals
CRM Arsenic (As) 949162 WG2877253-4 15.6 16.7 mg/kg 93.4 70-130 %  Soil Metals
CRM Barium (Ba) 948134 WG2875453-9 74.3 83.8 mg/kg 88.7 70-130 %  Soil Metals
CRM Barium (Ba) 949162 WG2877253-4 73.5 83.8 mg/kg 87.7 70-130 %  Soil Metals
CRM Beryllium (Be) 948134 WG2875453-9 0.43 0.518 mg/kg 83.1 70-130 %  Soil Metals
CRM Beryllium (Be) 949162 WG2877253-4 0.51 0.518 mg/kg 97.5 70-130 %  Soil Metals
CRM Bismuth (Bi) 948134 WG2875453-9 1.82 1.94 mg/kg 93.8 70-130 %  Soil Metals
CRM Bismuth (Bi) 949162 WG2877253-4 2.02 1.94 mg/kg 103.9 70-130 %  Soil Metals
CRM Boron (B) 948134 WG2875453-9 <5.0 3.2 mg/kg 2.0 0-8.2 mg/kg  Soil Metals
CRM Boron (B) 949162 WG2877253-4 <5.0 3.2 mg/kg 2.6 0-8.2 mg/kg  Soil Metals
CRM Cadmium (Cd) 948134 WG2875453-9 0.206 0.215 mg/kg 95.7 70-130 %  Soil Metals
CRM Cadmium (Cd) 949162 WG2877253-4 0.196 0.215 mg/kg 91.2 70-130 %  Soil Metals
CRM Calcium (Ca) 948134 WG2875453-9 3250 3540 mg/kg 91.9 70-130 %  Soil Metals
CRM Calcium (Ca) 949162 WG2877253-4 3680 3540 mg/kg 103.9 70-130 %  Soil Metals
CRM Chromium (Cr) 948134 WG2875453-9 27.7 28.6 mg/kg 96.8 70-130 %  Soil Metals
CRM Chromium (Cr) 949162 WG2877253-4 27.9 28.6 mg/kg 97.5 70-130 %  Soil Metals
CRM Cobalt (Co) 948134 WG2875453-9 12.4 12.8 mg/kg 97.1 70-130 %  Soil Metals
CRM Cobalt (Co) 949162 WG2877253-4 12.8 12.8 mg/kg 100.2 70-130 %  Soil Metals
CRM Copper (Cu) 948134 WG2875453-9 41.6 44.5 mg/kg 93.6 70-130 %  Soil Metals
CRM Copper (Cu) 949162 WG2877253-4 42.9 44.5 mg/kg 96.4 70-130 %  Soil Metals
CRM Iron (Fe) 948134 WG2875453-9 31400 32800 mg/kg 95.7 70-130 %  Soil Metals
CRM Iron (Fe) 949162 WG2877253-4 31700 32800 mg/kg 96.7 70-130 %  Soil Metals
CRM Lead (Pb) 948134 WG2875453-9 13.4 13.5 mg/kg 98.9 70-130 %  Soil Metals
CRM Lead (Pb) 949162 WG2877253-4 13.9 13.5 mg/kg 103.0 70-130 %  Soil Metals
CRM Lithium (Li) 948134 WG2875453-9 9.3 10 mg/kg 92.6 70-130 %  Soil Metals
CRM Lithium (Li) 949162 WG2877253-4 10.0 10 mg/kg 99.9 70-130 %  Soil Metals
CRM Magnesium (Mg) 948134 WG2875453-9 5860 5930 mg/kg 98.8 70-130 %  Soil Metals
CRM Magnesium (Mg) 949162 WG2877253-4 5650 5930 mg/kg 95.2 70-130 %  Soil Metals
CRM Manganese (Mn) 948134 WG2875453-9 1100 1110 mg/kg 99.3 70-130 %  Soil Metals
CRM Manganese (Mn) 949162 WG2877253-4 1000 1110 mg/kg 90.2 70-130 %  Soil Metals
CRM Mercury (Hg) 948134 WG2875453-9 0.0983 0.0972 mg/kg 101.1 70-130 %  Soil Metals
CRM Mercury (Hg) 948135 WG2875453-14 0.0865 0.0972 mg/kg 89.0 70-130 %  Soil Metals
CRM Molybdenum (Mo) 948134 WG2875453-9 0.71 0.703 mg/kg 101.1 70-130 %  Soil Metals
CRM Molybdenum (Mo) 949162 WG2877253-4 0.71 0.703 mg/kg 101.3 70-130 %  Soil Metals
CRM Nickel (Ni) 948134 WG2875453-9 17.1 17.9 mg/kg 95.3 70-130 %  Soil Metals
CRM Nickel (Ni) 949162 WG2877253-4 16.9 17.9 mg/kg 94.5 70-130 %  Soil Metals
CRM Phosphorus (P) 948134 WG2875453-9 778 827 mg/kg 94.1 70-130 %  Soil Metals
CRM Phosphorus (P) 949162 WG2877253-4 750 827 mg/kg 90.7 70-130 %  Soil Metals
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CRM Potassium (K) 948134 WG2875453-9 510 652 mg/kg 78.8 70-130 %  Soil Metals
CRM Potassium (K) 949162 WG2877253-4 580 652 mg/kg 88.5 70-130 %  Soil Metals
CRM Selenium (Se) 948134 WG2875453-9 0.31 0.31 mg/kg 0.31 .11-.51 mg/kg  Soil Metals
CRM Selenium (Se) 949162 WG2877253-4 0.26 0.31 mg/kg 0.26 .11-.51 mg/kg  Soil Metals
CRM Silver (Ag) 948134 WG2875453-9 0.24 0.23 mg/kg 0.24 .13-.33 mg/kg  Soil Metals
CRM Silver (Ag) 949162 WG2877253-4 0.24 0.23 mg/kg 0.24 .13-.33 mg/kg  Soil Metals
CRM Sodium (Na) 948134 WG2875453-9 328 364 mg/kg 90.1 70-130 %  Soil Metals
CRM Sodium (Na) 949162 WG2877253-4 343 364 mg/kg 94.2 70-130 %  Soil Metals
CRM Strontium (Sr) 948134 WG2875453-9 10.6 12.2 mg/kg 87.0 70-130 %  Soil Metals
CRM Strontium (Sr) 949162 WG2877253-4 11.3 12.2 mg/kg 93.0 70-130 %  Soil Metals
CRM Thallium (Tl) 948134 WG2875453-9 0.113 0.127 mg/kg 0.113 .077-.18 mg/kg  Soil Metals
CRM Thallium (Tl) 949162 WG2877253-4 0.140 0.127 mg/kg 0.140 .077-.18 mg/kg  Soil Metals
CRM Tin (Sn) 948134 WG2875453-9 <2.0 1.1 mg/kg 0.9 0-3.1 mg/kg  Soil Metals
CRM Tin (Sn) 949162 WG2877253-4 <2.0 1.1 mg/kg 0.9 0-3.1 mg/kg  Soil Metals
CRM Titanium (Ti) 948134 WG2875453-9 720 874 mg/kg 82.3 70-130 %  Soil Metals
CRM Titanium (Ti) 949162 WG2877253-4 688 874 mg/kg 78.7 70-130 %  Soil Metals
CRM Tungsten (W) 948134 WG2875453-9 <0.50 0.16 mg/kg 0.14 0-.66 mg/kg  Soil Metals
CRM Tungsten (W) 949162 WG2877253-4 <0.50 0.16 mg/kg 0.09 0-.66 mg/kg  Soil Metals
CRM Uranium (U) 948134 WG2875453-9 0.798 0.855 mg/kg 93.3 70-130 %  Soil Metals
CRM Uranium (U) 949162 WG2877253-4 0.906 0.855 mg/kg 106.0 70-130 %  Soil Metals
CRM Vanadium (V) 948134 WG2875453-9 55.6 59 mg/kg 94.3 70-130 %  Soil Metals
CRM Vanadium (V) 949162 WG2877253-4 55.5 59 mg/kg 94.0 70-130 %  Soil Metals
CRM Zinc (Zn) 948134 WG2875453-9 60.8 67.3 mg/kg 90.3 70-130 %  Soil Metals
CRM Zinc (Zn) 949162 WG2877253-4 64.3 67.3 mg/kg 95.5 70-130 %  Soil Metals
CRM Zirconium (Zr) 948134 WG2875453-9 <1.0 0.79 mg/kg 0.6 0-1.8 mg/kg  Soil Metals
CRM Zirconium (Zr) 949162 WG2877253-4 <1.0 0.79 mg/kg 0.9 0-1.8 mg/kg  Soil Metals
              
Physical Tests (Soil)           
IRM pH (1:2 soil:water) 949581 WG2877719-1 7.90 7.90 7.7-8.3 pH  Soil Physical Tests
IRM pH (1:2 soil:water) 949582 WG2877719-3 7.94 7.94 7.7-8.3 pH  Soil Physical Tests
              
Particle Size (Soil)           
IRM % Sand (2.00mm - 1.00mm) 947123 WG2874908-2 2.8 2.59 % 2.8 0-7.6 %  Soil Particle Size
IRM % Sand (2.00mm - 1.00mm) 947125 WG2874911-2 2.9 2.59 % 2.9 0-7.6 %  Soil Particle Size
IRM % Sand (1.00mm - 0.50mm) 947123 WG2874908-2 3.5 3.9 % 3.5 0-8.9 %  Soil Particle Size
IRM % Sand (1.00mm - 0.50mm) 947125 WG2874911-2 3.6 3.9 % 3.6 0-8.9 %  Soil Particle Size
IRM % Sand (0.50mm - 0.25mm) 947123 WG2874908-2 9.9 10.3 % 9.9 5.3-15.3 %  Soil Particle Size
IRM % Sand (0.50mm - 0.25mm) 947125 WG2874911-2 9.8 10.3 % 9.8 5.3-15.3 %  Soil Particle Size
IRM % Sand (0.25mm - 0.125mm) 947123 WG2874908-2 14.5 15 % 14.5 10-20 %  Soil Particle Size
IRM % Sand (0.25mm - 0.125mm) 947125 WG2874911-2 14.1 15 % 14.1 10-20 %  Soil Particle Size
IRM % Sand (0.125mm - 0.063mm) 947123 WG2874908-2 12.7 12.3 % 12.7 7.3-17.3 %  Soil Particle Size
IRM % Sand (0.125mm - 0.063mm) 947125 WG2874911-2 13.5 12.3 % 13.5 7.3-17.3 %  Soil Particle Size
IRM % Silt (0.063mm - 0.0312mm) 947123 WG2874908-2 15.2 14.9 % 15.2 9.9-19.9 %  Soil Particle Size
IRM % Silt (0.063mm - 0.0312mm) 947125 WG2874911-2 16.1 14.9 % 16.1 9.9-19.9 %  Soil Particle Size
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IRM % Silt (0.0312mm - 0.004mm) 947123 WG2874908-2 23.2 22.6 % 23.2 17.6-27.6 %  Soil Particle Size
IRM % Silt (0.0312mm - 0.004mm) 947125 WG2874911-2 23.2 22.6 % 23.2 17.6-27.6 %  Soil Particle Size
IRM % Clay (<4um) 947123 WG2874908-2 18.1 18.4 % 18.1 13.4-23.4 %  Soil Particle Size
IRM % Clay (<4um) 947125 WG2874911-2 16.8 18.4 % 16.8 13.4-23.4 %  Soil Particle Size
IRM Texture 947123 WG2874908-2 Loam -  Soil Particle Size
IRM Texture 947125 WG2874911-2 Loam -  Soil Particle Size
              
Organic / Inorganic Carbon (Soil)           
IRM Total Carbon by Combustion 946889 WG2873476-2 1.32 1.41 % 93.9 80-120 %  Soil Organic / Inorganic Carbon
IRM Total Carbon by Combustion 946892 WG2874613-2 1.33 1.41 % 94.6 80-120 %  Soil Organic / Inorganic Carbon
IRM Total Carbon by Combustion 946896 WG2874617-2 1.44 1.41 % 102.0 80-120 %  Soil Organic / Inorganic Carbon
IRM Total Carbon by Combustion 946906 WG2874624-2 1.30 1.41 % 92.5 80-120 %  Soil Organic / Inorganic Carbon
              
Physical Tests (Soil)           
LCS Moisture 946093 WG2873663-2 51.6 50 % 103.2 90-110 %  Soil Physical Tests
LCS Moisture 946543 WG2874210-2 50.9 50 % 101.8 90-110 %  Soil Physical Tests
              
Organic / Inorganic Carbon (Soil)           
LCS Inorganic Carbon 947155 WG2874936-2 0.491 0.5 % 98.2 80-120 %  Soil Organic / Inorganic Carbon
LCS Inorganic Carbon 947156 WG2874939-2 0.489 0.5 % 97.9 80-120 %  Soil Organic / Inorganic Carbon
LCS Total Carbon by Combustion 946889 WG2873476-4 47.4 48 % 98.8 90-110 %  Soil Organic / Inorganic Carbon
LCS Total Carbon by Combustion 946892 WG2874613-4 49.0 48 % 102.0 90-110 %  Soil Organic / Inorganic Carbon
LCS Total Carbon by Combustion 946896 WG2874617-4 47.2 48 % 98.3 90-110 %  Soil Organic / Inorganic Carbon
LCS Total Carbon by Combustion 946906 WG2874624-4 46.7 48 % 97.2 90-110 %  Soil Organic / Inorganic Carbon
              
Metals (Soil)           
LCS Aluminum (Al) 949162 WG2877253-3 220 200 mg/kg 110.2 80-120 %  Soil Metals
LCS Antimony (Sb) 949162 WG2877253-3 109 100 mg/kg 109.3 80-120 %  Soil Metals
LCS Arsenic (As) 949162 WG2877253-3 104 100 mg/kg 103.6 80-120 %  Soil Metals
LCS Barium (Ba) 949162 WG2877253-3 27.6 25 mg/kg 110.4 80-120 %  Soil Metals
LCS Beryllium (Be) 949162 WG2877253-3 10.4 10 mg/kg 104.2 80-120 %  Soil Metals
LCS Bismuth (Bi) 949162 WG2877253-3 109 100 mg/kg 109.1 80-120 %  Soil Metals
LCS Boron (B) 949162 WG2877253-3 104 100 mg/kg 104.3 80-120 %  Soil Metals
LCS Cadmium (Cd) 949162 WG2877253-3 10.4 10 mg/kg 103.7 80-120 %  Soil Metals
LCS Calcium (Ca) 949162 WG2877253-3 5500 5000 mg/kg 109.9 80-120 %  Soil Metals
LCS Chromium (Cr) 949162 WG2877253-3 27.3 25 mg/kg 109.4 80-120 %  Soil Metals
LCS Cobalt (Co) 949162 WG2877253-3 28.6 25 mg/kg 114.5 80-120 %  Soil Metals
LCS Copper (Cu) 949162 WG2877253-3 27.2 25 mg/kg 108.8 80-120 %  Soil Metals
LCS Iron (Fe) 949162 WG2877253-3 112 100 mg/kg 111.7 80-120 %  Soil Metals
LCS Lead (Pb) 949162 WG2877253-3 53.4 50 mg/kg 106.7 80-120 %  Soil Metals
LCS Lithium (Li) 949162 WG2877253-3 25.7 25 mg/kg 102.9 80-120 %  Soil Metals
LCS Magnesium (Mg) 949162 WG2877253-3 5470 5000 mg/kg 109.3 80-120 %  Soil Metals
LCS Manganese (Mn) 949162 WG2877253-3 27.2 25 mg/kg 108.6 80-120 %  Soil Metals
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LCS Mercury (Hg) 948134 WG2875453-8 0.110 0.1 mg/kg 110.0 80-120 %  Soil Metals
LCS Mercury (Hg) 948135 WG2875453-13 0.0968 0.1 mg/kg 96.8 80-120 %  Soil Metals
LCS Molybdenum (Mo) 949162 WG2877253-3 27.2 25 mg/kg 108.6 80-120 %  Soil Metals
LCS Nickel (Ni) 949162 WG2877253-3 53.8 50 mg/kg 107.6 80-120 %  Soil Metals
LCS Potassium (K) 949162 WG2877253-3 5360 5000 mg/kg 107.1 80-120 %  Soil Metals
LCS Selenium (Se) 949162 WG2877253-3 111 100 mg/kg 111.1 80-120 %  Soil Metals
LCS Silver (Ag) 949162 WG2877253-3 11.1 10 mg/kg 110.6 80-120 %  Soil Metals
LCS Sodium (Na) 949162 WG2877253-3 5560 5000 mg/kg 111.1 80-120 %  Soil Metals
LCS Strontium (Sr) 949162 WG2877253-3 26.4 25 mg/kg 105.6 80-120 %  Soil Metals
LCS Sulfur (S) 949162 WG2877253-3 5450 5000 mg/kg 109.0 80-120 %  Soil Metals
LCS Thallium (Tl) 949162 WG2877253-3 111 100 mg/kg 110.5 80-120 %  Soil Metals
LCS Tin (Sn) 949162 WG2877253-3 51.8 50 mg/kg 103.6 80-120 %  Soil Metals
LCS Titanium (Ti) 949162 WG2877253-3 26.9 25 mg/kg 107.6 80-120 %  Soil Metals
LCS Tungsten (W) 949162 WG2877253-3 11.0 10 mg/kg 110.0 80-120 %  Soil Metals
LCS Uranium (U) 949162 WG2877253-3 0.518 0.5 mg/kg 103.6 80-120 %  Soil Metals
LCS Vanadium (V) 949162 WG2877253-3 55.3 50 mg/kg 110.6 80-120 %  Soil Metals
LCS Zinc (Zn) 949162 WG2877253-3 53.8 50 mg/kg 107.6 80-120 %  Soil Metals
LCS Zirconium (Zr) 949162 WG2877253-3 10.4 10 mg/kg 104.1 80-120 %  Soil Metals
              
Polycyclic Aromatic Hydrocarbons (Soil)           
LCS Acenaphthene 949033 WG2877109-1 82.9 82.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthene 949033 WG2877109-5 76.0 76.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthene 949485 WG2877605-1 85.8 85.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthene 949485 WG2877605-5 75.5 75.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthene 950446 WG2878756-1 82.4 82.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthene 950446 WG2878756-5 83.2 83.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthylene 949033 WG2877109-1 76.0 76.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthylene 949033 WG2877109-5 72.9 72.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthylene 949485 WG2877605-1 85.0 85.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthylene 949485 WG2877605-5 77.1 77.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthylene 950446 WG2878756-1 79.6 79.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthylene 950446 WG2878756-5 81.8 81.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acridine 949033 WG2877109-1 82.8 82.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acridine 949033 WG2877109-5 90.4 90.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acridine 949485 WG2877605-1 84.8 84.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acridine 949485 WG2877605-5 75.8 75.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acridine 950446 WG2878756-1 78.2 78.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acridine 950446 WG2878756-5 85.4 85.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Anthracene 949033 WG2877109-1 73.5 73.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Anthracene 949033 WG2877109-5 75.0 75.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Anthracene 949485 WG2877605-1 80.9 80.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Anthracene 949485 WG2877605-5 74.4 74.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Anthracene 950446 WG2878756-1 78.2 78.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Anthracene 950446 WG2878756-5 80.6 80.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
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LCS Benz(a)anthracene 949033 WG2877109-1 74.2 74.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benz(a)anthracene 949033 WG2877109-5 94.8 94.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benz(a)anthracene 949485 WG2877605-1 84.3 84.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benz(a)anthracene 949485 WG2877605-5 78.3 78.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benz(a)anthracene 950446 WG2878756-1 87.4 87.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benz(a)anthracene 950446 WG2878756-5 89.0 89.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(a)pyrene 949033 WG2877109-1 71.6 71.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(a)pyrene 949033 WG2877109-5 93.9 93.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(a)pyrene 949485 WG2877605-1 80.7 80.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(a)pyrene 949485 WG2877605-5 83.5 83.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(a)pyrene 950446 WG2878756-1 94.0 94.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(a)pyrene 950446 WG2878756-5 90.9 90.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(b&j)fluoranthene 949033 WG2877109-1 74.3 74.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(b&j)fluoranthene 949033 WG2877109-5 96.8 96.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(b&j)fluoranthene 949485 WG2877605-1 78.4 78.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(b&j)fluoranthene 949485 WG2877605-5 74.4 74.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(b&j)fluoranthene 950446 WG2878756-1 89.8 89.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(b&j)fluoranthene 950446 WG2878756-5 91.3 91.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(e)pyrene 949033 WG2877109-1 82.5 82.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(e)pyrene 949033 WG2877109-5 106 106.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(e)pyrene 949485 WG2877605-1 86.4 86.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(e)pyrene 949485 WG2877605-5 79.6 79.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(e)pyrene 950446 WG2878756-1 95.1 95.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(e)pyrene 950446 WG2878756-5 96.6 96.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(g,h,i)perylene 949033 WG2877109-1 76.1 76.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(g,h,i)perylene 949033 WG2877109-5 93.6 93.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(g,h,i)perylene 949485 WG2877605-1 93.8 93.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(g,h,i)perylene 949485 WG2877605-5 76.1 76.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(g,h,i)perylene 950446 WG2878756-1 84.8 84.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(g,h,i)perylene 950446 WG2878756-5 88.4 88.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(k)fluoranthene 949033 WG2877109-1 77.7 77.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(k)fluoranthene 949033 WG2877109-5 100 100.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(k)fluoranthene 949485 WG2877605-1 83.8 83.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(k)fluoranthene 949485 WG2877605-5 74.6 74.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(k)fluoranthene 950446 WG2878756-1 90.6 90.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(k)fluoranthene 950446 WG2878756-5 92.7 92.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Chrysene 949033 WG2877109-1 79.0 79.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Chrysene 949033 WG2877109-5 104 103.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Chrysene 949485 WG2877605-1 92.5 92.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Chrysene 949485 WG2877605-5 75.2 75.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Chrysene 950446 WG2878756-1 89.7 89.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Chrysene 950446 WG2878756-5 95.5 95.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Dibenz(a,h)anthracene 949033 WG2877109-1 77.3 77.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Dibenz(a,h)anthracene 949033 WG2877109-5 95.1 95.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
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LCS Dibenz(a,h)anthracene 949485 WG2877605-1 90.5 90.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Dibenz(a,h)anthracene 949485 WG2877605-5 77.8 77.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Dibenz(a,h)anthracene 950446 WG2878756-1 84.4 84.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Dibenz(a,h)anthracene 950446 WG2878756-5 88.3 88.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluoranthene 949033 WG2877109-1 73.0 73.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluoranthene 949033 WG2877109-5 84.2 84.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluoranthene 949485 WG2877605-1 91.2 91.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluoranthene 949485 WG2877605-5 72.5 72.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluoranthene 950446 WG2878756-1 76.5 76.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluoranthene 950446 WG2878756-5 82.1 82.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluorene 949033 WG2877109-1 76.2 76.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluorene 949033 WG2877109-5 76.6 76.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluorene 949485 WG2877605-1 82.9 82.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluorene 949485 WG2877605-5 69.7 69.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluorene 950446 WG2878756-1 75.5 75.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluorene 950446 WG2878756-5 82.3 82.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Indeno(1,2,3-c,d)pyrene 949033 WG2877109-1 71.8 71.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Indeno(1,2,3-c,d)pyrene 949033 WG2877109-5 98.9 98.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Indeno(1,2,3-c,d)pyrene 949485 WG2877605-1 83.6 83.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Indeno(1,2,3-c,d)pyrene 949485 WG2877605-5 74.9 74.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Indeno(1,2,3-c,d)pyrene 950446 WG2878756-1 84.8 84.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Indeno(1,2,3-c,d)pyrene 950446 WG2878756-5 82.0 82.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 1-Methylnaphthalene 949033 WG2877109-1 81.5 81.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 1-Methylnaphthalene 949033 WG2877109-5 84.8 84.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 1-Methylnaphthalene 949485 WG2877605-1 87.6 87.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 1-Methylnaphthalene 949485 WG2877605-5 77.1 77.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 1-Methylnaphthalene 950446 WG2878756-1 81.4 81.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 1-Methylnaphthalene 950446 WG2878756-5 87.6 87.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 2-Methylnaphthalene 949033 WG2877109-1 76.4 76.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 2-Methylnaphthalene 949033 WG2877109-5 78.0 78.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 2-Methylnaphthalene 949485 WG2877605-1 81.5 81.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 2-Methylnaphthalene 949485 WG2877605-5 72.3 72.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 2-Methylnaphthalene 950446 WG2878756-1 81.9 81.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 2-Methylnaphthalene 950446 WG2878756-5 81.4 81.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Naphthalene 949033 WG2877109-1 82.2 82.2 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Naphthalene 949033 WG2877109-5 77.9 77.9 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Naphthalene 949485 WG2877605-1 85.4 85.4 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Naphthalene 949485 WG2877605-5 73.4 73.4 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Naphthalene 950446 WG2878756-1 78.5 78.5 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Naphthalene 950446 WG2878756-5 84.6 84.6 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Perylene 949033 WG2877109-1 81.6 81.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Perylene 949033 WG2877109-5 106 105.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Perylene 949485 WG2877605-1 87.6 87.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Perylene 949485 WG2877605-5 89.1 89.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
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LCS Perylene 950446 WG2878756-1 100 100.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Perylene 950446 WG2878756-5 97.4 97.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Phenanthrene 949033 WG2877109-1 75.7 75.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Phenanthrene 949033 WG2877109-5 75.6 75.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Phenanthrene 949485 WG2877605-1 81.4 81.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Phenanthrene 949485 WG2877605-5 69.3 69.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Phenanthrene 950446 WG2878756-1 75.6 75.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Phenanthrene 950446 WG2878756-5 81.5 81.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Pyrene 949033 WG2877109-1 74.6 74.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Pyrene 949033 WG2877109-5 86.7 86.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Pyrene 949485 WG2877605-1 91.1 91.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Pyrene 949485 WG2877605-5 74.6 74.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Pyrene 950446 WG2878756-1 79.3 79.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Pyrene 950446 WG2878756-5 83.5 83.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Quinoline 949033 WG2877109-1 93.0 93.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Quinoline 949033 WG2877109-5 77.4 77.4 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Quinoline 949485 WG2877605-1 90.5 90.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Quinoline 949485 WG2877605-5 83.1 83.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Quinoline 950446 WG2878756-1 77.9 77.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Quinoline 950446 WG2878756-5 90.0 90.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
              
Physical Tests (Soil)           
MB Moisture 946093 WG2873663-1 <0.25 % - <0.25 %  Soil Physical Tests
MB Moisture 946543 WG2874210-1 <0.25 % - <0.25 %  Soil Physical Tests
              
Organic / Inorganic Carbon (Soil)           
MB Inorganic Carbon 947155 WG2874936-3 <0.050 % - <0.050 %  Soil Organic / Inorganic Carbon
MB Inorganic Carbon 947156 WG2874939-3 <0.050 % - <0.050 %  Soil Organic / Inorganic Carbon
MB Total Carbon by Combustion 946889 WG2873476-3 <0.05 % - <0.05 %  Soil Organic / Inorganic Carbon
MB Total Carbon by Combustion 946892 WG2874613-3 <0.05 % - <0.05 %  Soil Organic / Inorganic Carbon
MB Total Carbon by Combustion 946896 WG2874617-3 <0.05 % - <0.05 %  Soil Organic / Inorganic Carbon
MB Total Carbon by Combustion 946906 WG2874624-3 <0.05 % - <0.05 %  Soil Organic / Inorganic Carbon
              
Metals (Soil)           
MB Aluminum (Al) 948134 WG2875453-6 <50 mg/kg - <50 mg/kg  Soil Metals
MB Aluminum (Al) 949162 WG2877253-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Antimony (Sb) 948134 WG2875453-6 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Antimony (Sb) 949162 WG2877253-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Arsenic (As) 948134 WG2875453-6 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Arsenic (As) 949162 WG2877253-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Barium (Ba) 948134 WG2875453-6 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Barium (Ba) 949162 WG2877253-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Beryllium (Be) 948134 WG2875453-6 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
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MB Beryllium (Be) 949162 WG2877253-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Bismuth (Bi) 948134 WG2875453-6 <0.20 mg/kg - <0.20 mg/kg  Soil Metals
MB Bismuth (Bi) 949162 WG2877253-1 <0.20 mg/kg - <0.20 mg/kg  Soil Metals
MB Boron (B) 948134 WG2875453-6 <5.0 mg/kg - <5.0 mg/kg  Soil Metals
MB Boron (B) 949162 WG2877253-1 <5.0 mg/kg - <5.0 mg/kg  Soil Metals
MB Cadmium (Cd) 948134 WG2875453-6 <0.020 mg/kg - <0.020 mg/kg  Soil Metals
MB Cadmium (Cd) 949162 WG2877253-1 <0.020 mg/kg - <0.020 mg/kg  Soil Metals
MB Calcium (Ca) 948134 WG2875453-6 <50 mg/kg - <50 mg/kg  Soil Metals
MB Calcium (Ca) 949162 WG2877253-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Chromium (Cr) 948134 WG2875453-6 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Chromium (Cr) 949162 WG2877253-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Cobalt (Co) 948134 WG2875453-6 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Cobalt (Co) 949162 WG2877253-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Copper (Cu) 948134 WG2875453-6 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Copper (Cu) 949162 WG2877253-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Iron (Fe) 948134 WG2875453-6 <50 mg/kg - <50 mg/kg  Soil Metals
MB Iron (Fe) 949162 WG2877253-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Lead (Pb) 948134 WG2875453-6 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Lead (Pb) 949162 WG2877253-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Lithium (Li) 948134 WG2875453-6 <2.0 mg/kg - <2.0 mg/kg  Soil Metals
MB Lithium (Li) 949162 WG2877253-1 <2.0 mg/kg - <2.0 mg/kg  Soil Metals
MB Magnesium (Mg) 948134 WG2875453-6 <20 mg/kg - <20 mg/kg  Soil Metals
MB Magnesium (Mg) 949162 WG2877253-1 <20 mg/kg - <20 mg/kg  Soil Metals
MB Manganese (Mn) 948134 WG2875453-6 <1.0 mg/kg - <1.0 mg/kg  Soil Metals
MB Manganese (Mn) 949162 WG2877253-1 <1.0 mg/kg - <1.0 mg/kg  Soil Metals
MB Mercury (Hg) 948134 WG2875453-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Metals
MB Mercury (Hg) 948135 WG2875453-11 <0.0050 mg/kg - <0.0050 mg/kg  Soil Metals
MB Molybdenum (Mo) 948134 WG2875453-6 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Molybdenum (Mo) 949162 WG2877253-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Nickel (Ni) 948134 WG2875453-6 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Nickel (Ni) 949162 WG2877253-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Phosphorus (P) 948134 WG2875453-6 <50 mg/kg - <50 mg/kg  Soil Metals
MB Phosphorus (P) 949162 WG2877253-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Potassium (K) 948134 WG2875453-6 <100 mg/kg - <100 mg/kg  Soil Metals
MB Potassium (K) 949162 WG2877253-1 <100 mg/kg - <100 mg/kg  Soil Metals
MB Selenium (Se) 948134 WG2875453-6 <0.20 mg/kg - <0.20 mg/kg  Soil Metals
MB Selenium (Se) 949162 WG2877253-1 <0.20 mg/kg - <0.20 mg/kg  Soil Metals
MB Silver (Ag) 948134 WG2875453-6 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Silver (Ag) 949162 WG2877253-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Sodium (Na) 948134 WG2875453-6 <50 mg/kg - <50 mg/kg  Soil Metals
MB Sodium (Na) 949162 WG2877253-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Strontium (Sr) 948134 WG2875453-6 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Strontium (Sr) 949162 WG2877253-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Sulfur (S) 948134 WG2875453-6 <1000 mg/kg - <1000 mg/kg  Soil Metals
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MB Sulfur (S) 949162 WG2877253-1 <1000 mg/kg - <1000 mg/kg  Soil Metals
MB Thallium (Tl) 948134 WG2875453-6 <0.050 mg/kg - <0.050 mg/kg  Soil Metals
MB Thallium (Tl) 949162 WG2877253-1 <0.050 mg/kg - <0.050 mg/kg  Soil Metals
MB Tin (Sn) 948134 WG2875453-6 <2.0 mg/kg - <2.0 mg/kg  Soil Metals
MB Tin (Sn) 949162 WG2877253-1 <2.0 mg/kg - <2.0 mg/kg  Soil Metals
MB Titanium (Ti) 948134 WG2875453-6 <1.0 mg/kg - <1.0 mg/kg  Soil Metals
MB Titanium (Ti) 949162 WG2877253-1 <1.0 mg/kg - <1.0 mg/kg  Soil Metals
MB Tungsten (W) 948134 WG2875453-6 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Tungsten (W) 949162 WG2877253-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Uranium (U) 948134 WG2875453-6 <0.050 mg/kg - <0.050 mg/kg  Soil Metals
MB Uranium (U) 949162 WG2877253-1 <0.050 mg/kg - <0.050 mg/kg  Soil Metals
MB Vanadium (V) 948134 WG2875453-6 <0.20 mg/kg - <0.20 mg/kg  Soil Metals
MB Vanadium (V) 949162 WG2877253-1 <0.20 mg/kg - <0.20 mg/kg  Soil Metals
MB Zinc (Zn) 948134 WG2875453-6 <2.0 mg/kg - <2.0 mg/kg  Soil Metals
MB Zinc (Zn) 949162 WG2877253-1 <2.0 mg/kg - <2.0 mg/kg  Soil Metals
MB Zirconium (Zr) 948134 WG2875453-6 <1.0 mg/kg - <1.0 mg/kg  Soil Metals
MB Zirconium (Zr) 949162 WG2877253-1 <1.0 mg/kg - <1.0 mg/kg  Soil Metals
              
Polycyclic Aromatic Hydrocarbons (Soil)           
MB Acenaphthene 949033 WG2877109-2 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthene 949033 WG2877109-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthene 949485 WG2877605-2 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthene 949485 WG2877605-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthene 950446 WG2878756-2 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthene 950446 WG2878756-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthylene 949033 WG2877109-2 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthylene 949033 WG2877109-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthylene 949485 WG2877605-2 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthylene 949485 WG2877605-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthylene 950446 WG2878756-2 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthylene 950446 WG2878756-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acridine 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acridine 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acridine 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acridine 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acridine 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acridine 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Anthracene 949033 WG2877109-2 <0.0040 mg/kg - <0.0040 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Anthracene 949033 WG2877109-6 <0.0040 mg/kg - <0.0040 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Anthracene 949485 WG2877605-2 <0.0040 mg/kg - <0.0040 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Anthracene 949485 WG2877605-6 <0.0040 mg/kg - <0.0040 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Anthracene 950446 WG2878756-2 <0.0040 mg/kg - <0.0040 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Anthracene 950446 WG2878756-6 <0.0040 mg/kg - <0.0040 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benz(a)anthracene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
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MB Benz(a)anthracene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benz(a)anthracene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benz(a)anthracene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benz(a)anthracene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benz(a)anthracene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(a)pyrene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(a)pyrene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(a)pyrene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(a)pyrene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(a)pyrene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(a)pyrene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(b&j)fluoranthene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(b&j)fluoranthene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(b&j)fluoranthene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(b&j)fluoranthene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(b&j)fluoranthene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(b&j)fluoranthene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(e)pyrene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(e)pyrene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(e)pyrene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(e)pyrene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(e)pyrene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(e)pyrene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(g,h,i)perylene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(g,h,i)perylene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(g,h,i)perylene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(g,h,i)perylene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(g,h,i)perylene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(g,h,i)perylene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(k)fluoranthene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(k)fluoranthene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(k)fluoranthene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(k)fluoranthene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(k)fluoranthene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(k)fluoranthene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Chrysene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Chrysene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Chrysene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Chrysene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Chrysene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Chrysene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Dibenz(a,h)anthracene 949033 WG2877109-2 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Dibenz(a,h)anthracene 949033 WG2877109-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Dibenz(a,h)anthracene 949485 WG2877605-2 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
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MB Dibenz(a,h)anthracene 949485 WG2877605-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Dibenz(a,h)anthracene 950446 WG2878756-2 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Dibenz(a,h)anthracene 950446 WG2878756-6 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluoranthene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluoranthene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluoranthene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluoranthene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluoranthene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluoranthene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluorene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluorene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluorene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluorene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluorene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluorene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Indeno(1,2,3-c,d)pyrene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Indeno(1,2,3-c,d)pyrene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Indeno(1,2,3-c,d)pyrene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Indeno(1,2,3-c,d)pyrene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Indeno(1,2,3-c,d)pyrene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Indeno(1,2,3-c,d)pyrene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 1-Methylnaphthalene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 1-Methylnaphthalene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 1-Methylnaphthalene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 1-Methylnaphthalene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 1-Methylnaphthalene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 1-Methylnaphthalene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 2-Methylnaphthalene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 2-Methylnaphthalene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 2-Methylnaphthalene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 2-Methylnaphthalene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 2-Methylnaphthalene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 2-Methylnaphthalene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Naphthalene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Naphthalene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Naphthalene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Naphthalene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Naphthalene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Naphthalene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Perylene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Perylene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Perylene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Perylene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Perylene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
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MB Perylene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Phenanthrene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Phenanthrene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Phenanthrene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Phenanthrene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Phenanthrene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Phenanthrene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Pyrene 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Pyrene 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Pyrene 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Pyrene 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Pyrene 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Pyrene 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Quinoline 949033 WG2877109-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Quinoline 949033 WG2877109-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Quinoline 949485 WG2877605-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Quinoline 949485 WG2877605-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Quinoline 950446 WG2878756-2 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Quinoline 950446 WG2878756-6 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Acenaphthene 949033 WG2877109-2 76.6 % 76.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Acenaphthene 949033 WG2877109-6 82.3 % 82.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Acenaphthene 949485 WG2877605-2 91.5 % 91.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Acenaphthene 949485 WG2877605-6 63.7 % 63.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Acenaphthene 950446 WG2878756-2 66.7 % 66.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Acenaphthene 950446 WG2878756-6 71.2 % 71.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d12-Chrysene 949033 WG2877109-2 87.8 % 87.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d12-Chrysene 949033 WG2877109-6 107.6 % 107.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d12-Chrysene 949485 WG2877605-2 84.6 % 84.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d12-Chrysene 949485 WG2877605-6 76.8 % 76.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d12-Chrysene 950446 WG2878756-2 81.6 % 81.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d12-Chrysene 950446 WG2878756-6 73.0 % 73.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d8-Naphthalene 949033 WG2877109-2 77.4 % 77.4 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d8-Naphthalene 949033 WG2877109-6 83.1 % 83.1 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d8-Naphthalene 949485 WG2877605-2 96.9 % 96.9 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d8-Naphthalene 949485 WG2877605-6 64.0 % 64.0 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d8-Naphthalene 950446 WG2878756-2 65.9 % 65.9 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d8-Naphthalene 950446 WG2878756-6 72.9 % 72.9 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Phenanthrene 949033 WG2877109-2 74.7 % 74.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Phenanthrene 949033 WG2877109-6 82.5 % 82.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Phenanthrene 949485 WG2877605-2 76.1 % 76.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Phenanthrene 949485 WG2877605-6 66.8 % 66.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Phenanthrene 950446 WG2878756-2 69.1 % 69.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Phenanthrene 950446 WG2878756-6 68.5 % 68.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
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MS Acenaphthene 949033
RG_FOBCP5_SE
_20180909-0830

77.6 77.6 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Acenaphthene 949485
RG_FOUKI2_SE_
20180907-1520

60.5 60.5 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Acenaphthylene 949033
RG_FOBCP5_SE
_20180909-0830

74.7 74.7 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Acenaphthylene 949485
RG_FOUKI2_SE_
20180907-1520

64.4 64.4 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Acridine 949033
RG_FOBCP5_SE
_20180909-0830

102 101.7 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Acridine 949485
RG_FOUKI2_SE_
20180907-1520

102 102.5 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Anthracene 949033
RG_FOBCP5_SE
_20180909-0830

82.9 82.9 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Anthracene 949485
RG_FOUKI2_SE_
20180907-1520

80.3 80.3 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benz(a)anthracene 949033
RG_FOBCP5_SE
_20180909-0830

99.8 99.8 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benz(a)anthracene 949485
RG_FOUKI2_SE_
20180907-1520

85.9 85.9 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benzo(a)pyrene 949033
RG_FOBCP5_SE
_20180909-0830

96.3 96.3 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benzo(a)pyrene 949485
RG_FOUKI2_SE_
20180907-1520

90.3 90.3 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benzo(b&j)fluoranthene 949033
RG_FOBCP5_SE
_20180909-0830

98.6 98.6 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benzo(b&j)fluoranthene 949485
RG_FOUKI2_SE_
20180907-1520

80.4 80.4 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benzo(e)pyrene 949033
RG_FOBCP5_SE
_20180909-0830

106 105.8 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benzo(e)pyrene 949485
RG_FOUKI2_SE_
20180907-1520

82.9 82.9 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benzo(g,h,i)perylene 949033
RG_FOBCP5_SE
_20180909-0830

95.4 95.4 50-150 %  Soil Polycyclic Aromatic Hydrocarbons
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MS Benzo(g,h,i)perylene 949485
RG_FOUKI2_SE_
20180907-1520

73.2 73.2 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benzo(k)fluoranthene 949033
RG_FOBCP5_SE
_20180909-0830

98.5 98.5 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Benzo(k)fluoranthene 949485
RG_FOUKI2_SE_
20180907-1520

79.2 79.2 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Chrysene 949033
RG_FOBCP5_SE
_20180909-0830

101 100.7 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Chrysene 949485
RG_FOUKI2_SE_
20180907-1520

73.5 73.5 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Dibenz(a,h)anthracene 949033
RG_FOBCP5_SE
_20180909-0830

99.4 99.4 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Dibenz(a,h)anthracene 949485
RG_FOUKI2_SE_
20180907-1520

77.3 77.3 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Fluoranthene 949033
RG_FOBCP5_SE
_20180909-0830

94.2 94.2 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Fluoranthene 949485
RG_FOUKI2_SE_
20180907-1520

74.3 74.3 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Fluorene 949033
RG_FOBCP5_SE
_20180909-0830

84.6 84.6 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Fluorene 949485
RG_FOUKI2_SE_
20180907-1520

76.8 76.8 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Indeno(1,2,3-c,d)pyrene 949033
RG_FOBCP5_SE
_20180909-0830

96.6 96.6 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Indeno(1,2,3-c,d)pyrene 949485
RG_FOUKI2_SE_
20180907-1520

71.9 71.9 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS 1-Methylnaphthalene 949033
RG_FOBCP5_SE
_20180909-0830

84.3 84.3 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS 1-Methylnaphthalene 949485
RG_FOUKI2_SE_
20180907-1520

50.5 50.5 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS 2-Methylnaphthalene 949033
RG_FOBCP5_SE
_20180909-0830

78.0 78.0 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Naphthalene 949033
RG_FOBCP5_SE
_20180909-0830

73.2 73.2 50-150 %  Soil Polycyclic Aromatic Hydrocarbons
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MS Naphthalene 949485
RG_FOUKI2_SE_
20180907-1520

51.2 51.2 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Perylene 949033
RG_FOBCP5_SE
_20180909-0830

107 106.8 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Perylene 949485
RG_FOUKI2_SE_
20180907-1520

96.6 96.6 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Phenanthrene 949033
RG_FOBCP5_SE
_20180909-0830

88.4 88.4 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Phenanthrene 949485
RG_FOUKI2_SE_
20180907-1520

62.4 62.4 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Pyrene 949033
RG_FOBCP5_SE
_20180909-0830

95.0 95.0 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Pyrene 949485
RG_FOUKI2_SE_
20180907-1520

75.4 75.4 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Quinoline 949033
RG_FOBCP5_SE
_20180909-0830

75.4 75.4 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

MS Quinoline 949485
RG_FOUKI2_SE_
20180907-1520

66.1 66.1 50-150 %  Soil Polycyclic Aromatic Hydrocarbons

Evaluation Legend
 QC Lot met ALS Data Quality Objectives
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ALS Test Code ALS Test Description Lab Location Matrix Method Reference

MOISTURE-CL % Moisture Calgary Soil CWS for PHC in Soil - Tier 1

PH-1:2-CL pH in soil (1:2 Soil:Water Extraction) Calgary Soil CSSS Ch. 16

PSA-PIPET-DETAIL-SK Particle size - Sieve and Pipette Saskatoon Soil SSIR-51 METHOD 3.2.1

C-TOC-CALC-SK Total Organic Carbon Calculation Saskatoon Soil CSSS (2008) 21.2

HG-200.2-CVAA-CL Mercury in Soil by CVAAS Calgary Soil EPA 200.2/1631E (mod)

Methodology   L2162034

Physical Tests (Soil)

Particle Size (Soil)

Organic / Inorganic Carbon (Soil)

Metals (Soil)



Methodology Description

This analysis is carried out gravimetrically by drying the sample at 105 C

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, 
shaken, and then allowed to stand again prior to taking measurements. After equilibration, the pH 
of the liquid portion of the extract is measured by a pH meter. Field Measurement is 
recommended where accurate pH measurements are required, due to the 15 minute 
recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed 
for coarse particles, wet sieving for sand particles and the pipette sedimentation method for clay 
particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations 
Report No. 5. Method 3.2.1.2.2. United States Department of Agriculture Natural Resources 
Conservation Service.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total 
inorganic carbon. (TIC)

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.
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ALS Test Code ALS Test Description Lab Location Matrix Method Reference

Methodology   L2162034

MET-200.2-CCMS-CL Metals in Soil by CRC ICPMS Calgary Soil EPA 200.2/6020A (mod)

PAH-TMB-D/A-MS-CL PAH by Tumbler Extraction (DCM/Acetone) Calgary Soil EPA 3570/8270

Polycyclic Aromatic Hydrocarbons (Soil)



Methodology Description
Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid 
digestion that is intended to dissolve those metals that may be environmentally available. This 
method does not dissolve all silicate materials and may result in a partial extraction. depending on 
the sample matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid 
Waste" SW-846, Methods 3570 & 8270, published by the United States Environmental Protection 
Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of 
the sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged 
to toluene.  The final extract is analysed by capillary column gas chromatography with mass 
spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where 
interferences from the sample matrix prevent accurate quantitation. Because the two isomers 
cannot be readily chromatographically separated, benzo(j)fluoranthene is reported as part of the 
benzo(b)fluoranthene parameter.
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Client Sample ID
RG_FO26-

1_SE_20180907-
1000

RG_FO26-
2_SE_20180907-

1100

RG_FO26-
3_SE_20180907-

1200

RG_FOUKI1_SE_20
180907-1515

RG_FOUKI2_SE_20
180907-1520

RG_FOUKI3_SE_20
180907-1600

Date Sampled 7-Sep-2018 7-Sep-2018 7-Sep-2018 7-Sep-2018 7-Sep-2018 7-Sep-2018
Time Sampled 10:00 11:00 12:00 15:15 15:20 16:00
ALS Sample ID L2162034-1 L2162034-2 L2162034-3 L2162034-4 L2162034-5 L2162034-6
Parameter Units Soil Soil Soil Soil Soil Soil
        
Physical Tests (Soil)       
Moisture % 0.25 0.25 0.25 0.25 0.25 0.25
pH (1:2 soil:water) pH 0.10 0.10 0.10 0.10 0.10 0.10
        
Particle Size (Soil)       
% Gravel (>2mm) % 1.0 1.0 1.0 1.0 1.0 1.0
% Sand (2.00mm - 1.00mm) % 1.0 1.0 1.0 1.0 1.0 1.0
% Sand (1.00mm - 0.50mm) % 1.0 1.0 1.0 1.0 1.0 1.0
% Sand (0.50mm - 0.25mm) % 1.0 1.0 1.0 1.0 1.0 1.0
% Sand (0.25mm - 0.125mm) % 1.0 1.0 1.0 1.0 1.0 1.0
% Sand (0.125mm - 0.063mm) % 1.0 1.0 1.0 1.0 1.0 1.0
% Silt (0.063mm - 0.0312mm) % 1.0 1.0 1.0 1.0 1.0 1.0
% Silt (0.0312mm - 0.004mm) % 1.0 1.0 1.0 1.0 1.0 1.0
% Clay (<4um) % 1.0 1.0 1.0 1.0 1.0 1.0
Texture -
        
Organic / Inorganic Carbon (Soil)       
Total Organic Carbon % 0.050 0.050 0.050 0.050 0.050 0.050
        
Metals (Soil)       
Aluminum (Al) mg/kg 50 50 50 50 50 50
Antimony (Sb) mg/kg 0.10 0.10 0.10 0.10 0.10 0.10
Arsenic (As) mg/kg 0.10 0.10 0.10 0.10 0.10 0.10
Barium (Ba) mg/kg 0.50 0.50 0.50 0.50 0.50 0.50
Beryllium (Be) mg/kg 0.10 0.10 0.10 0.10 0.10 0.10
Bismuth (Bi) mg/kg 0.20 0.20 0.20 0.20 0.20 0.20
Boron (B) mg/kg 5.0 5.0 5.0 5.0 5.0 5.0
Cadmium (Cd) mg/kg 0.020 0.020 0.020 0.020 0.020 0.020
Calcium (Ca) mg/kg 50 50 50 50 50 50
Chromium (Cr) mg/kg 0.50 0.50 0.50 0.50 0.50 0.50
Cobalt (Co) mg/kg 0.10 0.10 0.10 0.10 0.10 0.10
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Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
  
Physical Tests (Soil)
Moisture %
pH (1:2 soil:water) pH
  
Particle Size (Soil)
% Gravel (>2mm) %
% Sand (2.00mm - 1.00mm) %
% Sand (1.00mm - 0.50mm) %
% Sand (0.50mm - 0.25mm) %
% Sand (0.25mm - 0.125mm) %
% Sand (0.125mm - 0.063mm) %
% Silt (0.063mm - 0.0312mm) %
% Silt (0.0312mm - 0.004mm) %
% Clay (<4um) %
Texture -
  
Organic / Inorganic Carbon (Soil)
Total Organic Carbon %
  
Metals (Soil)
Aluminum (Al) mg/kg
Antimony (Sb) mg/kg
Arsenic (As) mg/kg
Barium (Ba) mg/kg
Beryllium (Be) mg/kg
Bismuth (Bi) mg/kg
Boron (B) mg/kg
Cadmium (Cd) mg/kg
Calcium (Ca) mg/kg
Chromium (Cr) mg/kg
Cobalt (Co) mg/kg

RG_FOUKI4_SE_20
180907-1620

RG_FOUKI5_SE_20
180907-1720

RG_DUP_SE_2018
0907-1515

RG_FOBKS1_SE_2
0180908-1115

RG_FOBKS2_SE_2
0180908-1030

RG_FOBKS3_SE_2
0180908-1000

7-Sep-2018 7-Sep-2018 7-Sep-2018 8-Sep-2018 8-Sep-2018 8-Sep-2018
16:20 17:20 15:15 11:15 10:30 10:00

L2162034-7 L2162034-8 L2162034-9 L2162034-10 L2162034-11 L2162034-12
Soil Soil Soil Soil Soil Soil

      

      
0.25 0.25 0.25 0.25 0.25 0.25
0.10 0.10 0.10 0.10 0.10 0.10

      

      
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0

      

      
0.050 0.050 0.050 0.050 0.050 0.050

      

      
50 50 50 50 50 50

0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10
0.50 0.50 0.50 0.50 0.50 0.50
0.10 0.10 0.10 0.10 0.10 0.10
0.20 0.20 0.20 0.20 0.20 0.20
5.0 5.0 5.0 5.0 5.0 5.0

0.020 0.020 0.020 0.020 0.020 0.020
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
0.10 0.10 0.10 0.10 0.10 0.10
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Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
  
Physical Tests (Soil)
Moisture %
pH (1:2 soil:water) pH
  
Particle Size (Soil)
% Gravel (>2mm) %
% Sand (2.00mm - 1.00mm) %
% Sand (1.00mm - 0.50mm) %
% Sand (0.50mm - 0.25mm) %
% Sand (0.25mm - 0.125mm) %
% Sand (0.125mm - 0.063mm) %
% Silt (0.063mm - 0.0312mm) %
% Silt (0.0312mm - 0.004mm) %
% Clay (<4um) %
Texture -
  
Organic / Inorganic Carbon (Soil)
Total Organic Carbon %
  
Metals (Soil)
Aluminum (Al) mg/kg
Antimony (Sb) mg/kg
Arsenic (As) mg/kg
Barium (Ba) mg/kg
Beryllium (Be) mg/kg
Bismuth (Bi) mg/kg
Boron (B) mg/kg
Cadmium (Cd) mg/kg
Calcium (Ca) mg/kg
Chromium (Cr) mg/kg
Cobalt (Co) mg/kg

RG_FOBKS4_SE_2
0180908-0910

RG_FOBKS5_SE_2
0180908-0900

RG_HENUP1_SE_
20180906-1000

RG_HENUP2_SE_
20180906-1120

RG_HENUP3_SE_
20180906-0955

RG_DUP_SE_2018
0906-1120

8-Sep-2018 8-Sep-2018 6-Sep-2018 6-Sep-2018 6-Sep-2018 6-Sep-2018
9:10 9:00 10:00 11:20 9:55 11:20

L2162034-13 L2162034-14 L2162034-15 L2162034-16 L2162034-17 L2162034-18
Soil Soil Soil Soil Soil Soil

      

      
0.25 0.25 0.25 0.25 0.25 0.25
0.10 0.10 0.10 0.10 0.10 0.10

      

      
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0

      

      
0.050 0.050 2.2 2.2 2.1 2.2

      

      
50 50 50 50 50 50

0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10
0.50 0.50 0.50 0.50 0.50 0.50
0.10 0.10 0.10 0.10 0.10 0.10
0.20 0.20 0.20 0.20 0.20 0.20
5.0 5.0 5.0 5.0 5.0 5.0

0.020 0.020 0.020 0.020 0.020 0.020
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
0.10 0.10 0.10 0.10 0.10 0.10
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Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
  
Physical Tests (Soil)
Moisture %
pH (1:2 soil:water) pH
  
Particle Size (Soil)
% Gravel (>2mm) %
% Sand (2.00mm - 1.00mm) %
% Sand (1.00mm - 0.50mm) %
% Sand (0.50mm - 0.25mm) %
% Sand (0.25mm - 0.125mm) %
% Sand (0.125mm - 0.063mm) %
% Silt (0.063mm - 0.0312mm) %
% Silt (0.0312mm - 0.004mm) %
% Clay (<4um) %
Texture -
  
Organic / Inorganic Carbon (Soil)
Total Organic Carbon %
  
Metals (Soil)
Aluminum (Al) mg/kg
Antimony (Sb) mg/kg
Arsenic (As) mg/kg
Barium (Ba) mg/kg
Beryllium (Be) mg/kg
Bismuth (Bi) mg/kg
Boron (B) mg/kg
Cadmium (Cd) mg/kg
Calcium (Ca) mg/kg
Chromium (Cr) mg/kg
Cobalt (Co) mg/kg

RG_FO22-
1_SE_20180908-

1515

RG_FO22-
2_SE_20180908-

1450

RG_FO22-
3_SE_20180908-

1430

RG_FO22-
4_SE_20180908-

1410

RG_FO22-
5_SE_20180908-

1350

RG_FOBCP1_SE_2
0180909-1030

8-Sep-2018 8-Sep-2018 8-Sep-2018 8-Sep-2018 8-Sep-2018 9-Sep-2018
15:15 14:50 14:30 14:10 13:50 10:30

L2162034-19 L2162034-20 L2162034-21 L2162034-22 L2162034-23 L2162034-24
Soil Soil Soil Soil Soil Soil

      

      
0.25 0.25 0.25 0.25 0.25 0.25
0.10 0.10 0.10 0.10 0.10 0.10

      

      
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0

      

      
0.050 0.050 0.050 0.050 0.050 0.050

      

      
50 50 50 50 50 50

0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10
0.50 0.50 0.50 0.50 0.50 0.50
0.10 0.10 0.10 0.10 0.10 0.10
0.20 0.20 0.20 0.20 0.20 0.20
5.0 5.0 5.0 5.0 5.0 5.0

0.020 0.020 0.020 0.020 0.020 0.020
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
0.10 0.10 0.10 0.10 0.10 0.10
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Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
  
Physical Tests (Soil)
Moisture %
pH (1:2 soil:water) pH
  
Particle Size (Soil)
% Gravel (>2mm) %
% Sand (2.00mm - 1.00mm) %
% Sand (1.00mm - 0.50mm) %
% Sand (0.50mm - 0.25mm) %
% Sand (0.25mm - 0.125mm) %
% Sand (0.125mm - 0.063mm) %
% Silt (0.063mm - 0.0312mm) %
% Silt (0.0312mm - 0.004mm) %
% Clay (<4um) %
Texture -
  
Organic / Inorganic Carbon (Soil)
Total Organic Carbon %
  
Metals (Soil)
Aluminum (Al) mg/kg
Antimony (Sb) mg/kg
Arsenic (As) mg/kg
Barium (Ba) mg/kg
Beryllium (Be) mg/kg
Bismuth (Bi) mg/kg
Boron (B) mg/kg
Cadmium (Cd) mg/kg
Calcium (Ca) mg/kg
Chromium (Cr) mg/kg
Cobalt (Co) mg/kg

RG_FOBCP2_SE_2
0180909-1000

RG_FOBCP3_SE_2
0180909-0930

RG_FOBCP4_SE_2
0180909-0900

RG_FOBCP5_SE_2
0180909-0830

RG_FRUPO1_SE_2
0180909-1500

RG_FRUPO2_SE_2
0180909-1440

9-Sep-2018 9-Sep-2018 9-Sep-2018 9-Sep-2018 9-Sep-2018 9-Sep-2018
10:00 9:30 9:00 8:30 15:00 14:40

L2162034-25 L2162034-26 L2162034-27 L2162034-28 L2162034-29 L2162034-30
Soil Soil Soil Soil Soil Soil

      

      
0.25 0.25 0.25 0.25 0.25 0.25
0.10 0.10 0.10 0.10 0.10 0.10

      

      
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0

      

      
0.050 0.050 1.8 0.050 0.050 0.050

      

      
50 50 50 50 50 50

0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10
0.50 0.50 0.50 0.50 0.50 0.50
0.10 0.10 0.10 0.10 0.10 0.10
0.20 0.20 0.20 0.20 0.20 0.20
5.0 5.0 5.0 5.0 5.0 5.0

0.020 0.020 0.020 0.020 0.020 0.020
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
0.10 0.10 0.10 0.10 0.10 0.10
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Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
  
Physical Tests (Soil)
Moisture %
pH (1:2 soil:water) pH
  
Particle Size (Soil)
% Gravel (>2mm) %
% Sand (2.00mm - 1.00mm) %
% Sand (1.00mm - 0.50mm) %
% Sand (0.50mm - 0.25mm) %
% Sand (0.25mm - 0.125mm) %
% Sand (0.125mm - 0.063mm) %
% Silt (0.063mm - 0.0312mm) %
% Silt (0.0312mm - 0.004mm) %
% Clay (<4um) %
Texture -
  
Organic / Inorganic Carbon (Soil)
Total Organic Carbon %
  
Metals (Soil)
Aluminum (Al) mg/kg
Antimony (Sb) mg/kg
Arsenic (As) mg/kg
Barium (Ba) mg/kg
Beryllium (Be) mg/kg
Bismuth (Bi) mg/kg
Boron (B) mg/kg
Cadmium (Cd) mg/kg
Calcium (Ca) mg/kg
Chromium (Cr) mg/kg
Cobalt (Co) mg/kg

RG_FRUPO3_SE_2
0180909-1430

RG_FRUPO4_SE_2
0180909-1410

RG_FRUPO5_SE_2
0180909-1350

9-Sep-2018 9-Sep-2018 9-Sep-2018
14:30 14:10 13:50

L2162034-31 L2162034-32 L2162034-33
Soil Soil Soil

   

   
0.25 0.25 0.25
0.10 0.10 0.10

   

   
1.0 1.0 1.0
1.0 1.0 1.0
1.0 1.0 1.0
1.0 1.0 1.0
1.0 1.0 1.0
1.0 1.0 1.0
1.0 1.0 1.0
1.0 1.0 1.0
1.0 1.0 1.0

   

   
0.050 0.050 0.050

   

   
50 50 50

0.10 0.10 0.10
0.10 0.10 0.10
0.50 0.50 0.50
0.10 0.10 0.10
0.20 0.20 0.20
5.0 5.0 5.0

0.020 0.020 0.020
50 50 50

0.50 0.50 0.50
0.10 0.10 0.10



Detection Limits   L2162034

Job Reference Regional Effects Program
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Client Sample ID
RG_FO26-

1_SE_20180907-
1000

RG_FO26-
2_SE_20180907-

1100

RG_FO26-
3_SE_20180907-

1200

RG_FOUKI1_SE_20
180907-1515

RG_FOUKI2_SE_20
180907-1520

RG_FOUKI3_SE_20
180907-1600

Date Sampled 7-Sep-2018 7-Sep-2018 7-Sep-2018 7-Sep-2018 7-Sep-2018 7-Sep-2018
Time Sampled 10:00 11:00 12:00 15:15 15:20 16:00
ALS Sample ID L2162034-1 L2162034-2 L2162034-3 L2162034-4 L2162034-5 L2162034-6
Parameter Units Soil Soil Soil Soil Soil Soil
Copper (Cu) mg/kg 0.50 0.50 0.50 0.50 0.50 0.50
Iron (Fe) mg/kg 50 50 50 50 50 50
Lead (Pb) mg/kg 0.50 0.50 0.50 0.50 0.50 0.50
Lithium (Li) mg/kg 2.0 2.0 2.0 2.0 2.0 2.0
Magnesium (Mg) mg/kg 20 20 20 20 20 20
Manganese (Mn) mg/kg 1.0 1.0 1.0 1.0 1.0 1.0
Mercury (Hg) mg/kg 0.0050 0.0050 0.0050 0.0050 0.0050 0.0050
Molybdenum (Mo) mg/kg 0.10 0.10 0.10 0.10 0.10 0.10
Nickel (Ni) mg/kg 0.50 0.50 0.50 0.50 0.50 0.50
Phosphorus (P) mg/kg 50 50 50 50 50 50
Potassium (K) mg/kg 100 100 100 100 100 100
Selenium (Se) mg/kg 0.20 0.20 0.20 0.20 0.20 0.20
Silver (Ag) mg/kg 0.10 0.10 0.10 0.10 0.10 0.10
Sodium (Na) mg/kg 50 50 50 50 50 50
Strontium (Sr) mg/kg 0.50 0.50 0.50 0.50 0.50 0.50
Sulfur (S) mg/kg 1000 1000 1000 1000 1000 1000
Thallium (Tl) mg/kg 0.050 0.050 0.050 0.050 0.050 0.050
Tin (Sn) mg/kg 2.0 2.0 2.0 2.0 2.0 2.0
Titanium (Ti) mg/kg 1.0 1.0 1.0 1.0 1.0 1.0
Tungsten (W) mg/kg 0.50 0.50 0.50 0.50 0.50 0.50
Uranium (U) mg/kg 0.050 0.050 0.050 0.050 0.050 0.050
Vanadium (V) mg/kg 0.20 0.20 0.20 0.20 0.20 0.20
Zinc (Zn) mg/kg 2.0 2.0 2.0 2.0 2.0 2.0
Zirconium (Zr) mg/kg 1.0 1.0 1.0 1.0 1.0 1.0
        
Polycyclic Aromatic Hydrocarbons (Soil)       
Acenaphthene mg/kg 0.030 0.023 0.020 0.15 0.15 0.16
Acenaphthylene mg/kg 0.010 0.0050 0.012 0.015 0.012 0.015
Acridine mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Anthracene mg/kg 0.0080 0.0040 0.0096 0.012 0.0092 0.024
Benz(a)anthracene mg/kg 0.020 0.010 0.024 0.030 0.023 0.12
Benzo(a)pyrene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Benzo(b&j)fluoranthene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Copper (Cu) mg/kg
Iron (Fe) mg/kg
Lead (Pb) mg/kg
Lithium (Li) mg/kg
Magnesium (Mg) mg/kg
Manganese (Mn) mg/kg
Mercury (Hg) mg/kg
Molybdenum (Mo) mg/kg
Nickel (Ni) mg/kg
Phosphorus (P) mg/kg
Potassium (K) mg/kg
Selenium (Se) mg/kg
Silver (Ag) mg/kg
Sodium (Na) mg/kg
Strontium (Sr) mg/kg
Sulfur (S) mg/kg
Thallium (Tl) mg/kg
Tin (Sn) mg/kg
Titanium (Ti) mg/kg
Tungsten (W) mg/kg
Uranium (U) mg/kg
Vanadium (V) mg/kg
Zinc (Zn) mg/kg
Zirconium (Zr) mg/kg
  
Polycyclic Aromatic Hydrocarbons (Soil)
Acenaphthene mg/kg
Acenaphthylene mg/kg
Acridine mg/kg
Anthracene mg/kg
Benz(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b&j)fluoranthene mg/kg

RG_FOUKI4_SE_20
180907-1620

RG_FOUKI5_SE_20
180907-1720

RG_DUP_SE_2018
0907-1515

RG_FOBKS1_SE_2
0180908-1115

RG_FOBKS2_SE_2
0180908-1030

RG_FOBKS3_SE_2
0180908-1000

7-Sep-2018 7-Sep-2018 7-Sep-2018 8-Sep-2018 8-Sep-2018 8-Sep-2018
16:20 17:20 15:15 11:15 10:30 10:00

L2162034-7 L2162034-8 L2162034-9 L2162034-10 L2162034-11 L2162034-12
Soil Soil Soil Soil Soil Soil
0.50 0.50 0.50 0.50 0.50 0.50
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
2.0 2.0 2.0 2.0 2.0 2.0
20 20 20 20 20 20
1.0 1.0 1.0 1.0 1.0 1.0

0.0050 0.0050 0.0050 0.0050 0.0050 0.0050
0.10 0.10 0.10 0.10 0.10 0.10
0.50 0.50 0.50 0.50 0.50 0.50
50 50 50 50 50 50
100 100 100 100 100 100
0.20 0.20 0.20 0.20 0.20 0.20
0.10 0.10 0.10 0.10 0.10 0.10
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
1000 1000 1000 1000 1000 1000
0.050 0.050 0.050 0.050 0.050 0.050
2.0 2.0 2.0 2.0 2.0 2.0
1.0 1.0 1.0 1.0 1.0 1.0

0.50 0.50 0.50 0.50 0.50 0.50
0.050 0.050 0.050 0.050 0.050 0.050
0.20 0.20 0.20 0.20 0.20 0.20
2.0 2.0 2.0 2.0 2.0 2.0
1.0 1.0 1.0 1.0 1.0 1.0
      

      
0.20 0.20 0.14 0.13 0.15 0.064
0.018 0.015 0.014 0.0080 0.010 0.0050
0.035 0.030 0.027 0.015 0.019 0.010
0.017 0.012 0.011 0.011 0.0076 0.0060
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Copper (Cu) mg/kg
Iron (Fe) mg/kg
Lead (Pb) mg/kg
Lithium (Li) mg/kg
Magnesium (Mg) mg/kg
Manganese (Mn) mg/kg
Mercury (Hg) mg/kg
Molybdenum (Mo) mg/kg
Nickel (Ni) mg/kg
Phosphorus (P) mg/kg
Potassium (K) mg/kg
Selenium (Se) mg/kg
Silver (Ag) mg/kg
Sodium (Na) mg/kg
Strontium (Sr) mg/kg
Sulfur (S) mg/kg
Thallium (Tl) mg/kg
Tin (Sn) mg/kg
Titanium (Ti) mg/kg
Tungsten (W) mg/kg
Uranium (U) mg/kg
Vanadium (V) mg/kg
Zinc (Zn) mg/kg
Zirconium (Zr) mg/kg
  
Polycyclic Aromatic Hydrocarbons (Soil)
Acenaphthene mg/kg
Acenaphthylene mg/kg
Acridine mg/kg
Anthracene mg/kg
Benz(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b&j)fluoranthene mg/kg

RG_FOBKS4_SE_2
0180908-0910

RG_FOBKS5_SE_2
0180908-0900

RG_HENUP1_SE_
20180906-1000

RG_HENUP2_SE_
20180906-1120

RG_HENUP3_SE_
20180906-0955

RG_DUP_SE_2018
0906-1120

8-Sep-2018 8-Sep-2018 6-Sep-2018 6-Sep-2018 6-Sep-2018 6-Sep-2018
9:10 9:00 10:00 11:20 9:55 11:20

L2162034-13 L2162034-14 L2162034-15 L2162034-16 L2162034-17 L2162034-18
Soil Soil Soil Soil Soil Soil
0.50 0.50 0.50 0.50 0.50 0.50
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
2.0 2.0 2.0 2.0 2.0 2.0
20 20 20 20 20 20
1.0 1.0 1.0 1.0 1.0 1.0

0.0050 0.0050 0.0050 0.0050 0.0050 0.0050
0.10 0.10 0.10 0.10 0.10 0.10
0.50 0.50 0.50 0.50 0.50 0.50
50 50 50 50 50 50
100 100 100 100 100 100
0.20 0.20 0.20 0.20 0.20 0.20
0.10 0.10 0.10 0.10 0.10 0.10
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
1000 1000 1000 1000 1000 1000
0.050 0.050 0.050 0.050 0.050 0.050
2.0 2.0 2.0 2.0 2.0 2.0
1.0 1.0 1.0 1.0 1.0 1.0

0.50 0.50 0.50 0.50 0.50 0.50
0.050 0.050 0.050 0.050 0.050 0.050
0.20 0.20 0.20 0.20 0.20 0.20
2.0 2.0 2.0 2.0 2.0 2.0
1.0 1.0 1.0 1.0 1.0 1.0
      

      
0.13 0.059 0.0050 0.0050 0.0050 0.0050
0.013 0.0050 0.0050 0.0050 0.0050 0.0050
0.026 0.020 0.010 0.010 0.010 0.010
0.010 0.0060 0.0040 0.0040 0.0040 0.0040
0.026 0.040 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Copper (Cu) mg/kg
Iron (Fe) mg/kg
Lead (Pb) mg/kg
Lithium (Li) mg/kg
Magnesium (Mg) mg/kg
Manganese (Mn) mg/kg
Mercury (Hg) mg/kg
Molybdenum (Mo) mg/kg
Nickel (Ni) mg/kg
Phosphorus (P) mg/kg
Potassium (K) mg/kg
Selenium (Se) mg/kg
Silver (Ag) mg/kg
Sodium (Na) mg/kg
Strontium (Sr) mg/kg
Sulfur (S) mg/kg
Thallium (Tl) mg/kg
Tin (Sn) mg/kg
Titanium (Ti) mg/kg
Tungsten (W) mg/kg
Uranium (U) mg/kg
Vanadium (V) mg/kg
Zinc (Zn) mg/kg
Zirconium (Zr) mg/kg
  
Polycyclic Aromatic Hydrocarbons (Soil)
Acenaphthene mg/kg
Acenaphthylene mg/kg
Acridine mg/kg
Anthracene mg/kg
Benz(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b&j)fluoranthene mg/kg

RG_FO22-
1_SE_20180908-

1515

RG_FO22-
2_SE_20180908-

1450

RG_FO22-
3_SE_20180908-

1430

RG_FO22-
4_SE_20180908-

1410

RG_FO22-
5_SE_20180908-

1350

RG_FOBCP1_SE_2
0180909-1030

8-Sep-2018 8-Sep-2018 8-Sep-2018 8-Sep-2018 8-Sep-2018 9-Sep-2018
15:15 14:50 14:30 14:10 13:50 10:30

L2162034-19 L2162034-20 L2162034-21 L2162034-22 L2162034-23 L2162034-24
Soil Soil Soil Soil Soil Soil
0.50 0.50 0.50 0.50 0.50 0.50
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
2.0 2.0 2.0 2.0 2.0 2.0
20 20 20 20 20 20
1.0 1.0 1.0 1.0 1.0 1.0

0.0050 0.0050 0.0050 0.0050 0.0050 0.0050
0.10 0.10 0.10 0.10 0.10 0.10
0.50 0.50 0.50 0.50 0.50 0.50
50 50 50 50 50 50

100 100 100 100 100 100
0.20 0.20 0.20 0.20 0.20 0.20
0.10 0.10 0.10 0.10 0.10 0.10
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
1000 1000 1000 1000 1000 1000
0.050 0.050 0.050 0.050 0.050 0.050
2.0 2.0 2.0 2.0 2.0 2.0
1.0 1.0 1.0 1.0 1.0 1.0
0.50 0.50 0.50 0.50 0.50 0.50

0.050 0.050 0.050 0.050 0.050 0.050
0.20 0.20 0.20 0.20 0.20 0.20
2.0 2.0 2.0 2.0 2.0 2.0
1.0 1.0 1.0 1.0 1.0 1.0
      

      
0.014 0.018 0.015 0.026 0.011 0.061
0.0050 0.0050 0.0050 0.0050 0.0050 0.0085
0.010 0.010 0.010 0.010 0.010 0.017
0.0040 0.0040 0.0040 0.0040 0.0040 0.0068
0.020 0.020 0.010 0.010 0.010 0.050
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Copper (Cu) mg/kg
Iron (Fe) mg/kg
Lead (Pb) mg/kg
Lithium (Li) mg/kg
Magnesium (Mg) mg/kg
Manganese (Mn) mg/kg
Mercury (Hg) mg/kg
Molybdenum (Mo) mg/kg
Nickel (Ni) mg/kg
Phosphorus (P) mg/kg
Potassium (K) mg/kg
Selenium (Se) mg/kg
Silver (Ag) mg/kg
Sodium (Na) mg/kg
Strontium (Sr) mg/kg
Sulfur (S) mg/kg
Thallium (Tl) mg/kg
Tin (Sn) mg/kg
Titanium (Ti) mg/kg
Tungsten (W) mg/kg
Uranium (U) mg/kg
Vanadium (V) mg/kg
Zinc (Zn) mg/kg
Zirconium (Zr) mg/kg
  
Polycyclic Aromatic Hydrocarbons (Soil)
Acenaphthene mg/kg
Acenaphthylene mg/kg
Acridine mg/kg
Anthracene mg/kg
Benz(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b&j)fluoranthene mg/kg

RG_FOBCP2_SE_2
0180909-1000

RG_FOBCP3_SE_2
0180909-0930

RG_FOBCP4_SE_2
0180909-0900

RG_FOBCP5_SE_2
0180909-0830

RG_FRUPO1_SE_2
0180909-1500

RG_FRUPO2_SE_2
0180909-1440

9-Sep-2018 9-Sep-2018 9-Sep-2018 9-Sep-2018 9-Sep-2018 9-Sep-2018
10:00 9:30 9:00 8:30 15:00 14:40

L2162034-25 L2162034-26 L2162034-27 L2162034-28 L2162034-29 L2162034-30
Soil Soil Soil Soil Soil Soil
0.50 0.50 0.50 0.50 0.50 0.50
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
2.0 2.0 2.0 2.0 2.0 2.0
20 20 20 20 20 20
1.0 1.0 1.0 1.0 1.0 1.0

0.0050 0.0050 0.0050 0.0050 0.0050 0.0050
0.10 0.10 0.10 0.10 0.10 0.10
0.50 0.50 0.50 0.50 0.50 0.50
50 50 50 50 50 50

100 100 100 100 100 100
0.20 0.20 0.20 0.20 0.20 0.20
0.10 0.10 0.10 0.10 0.10 0.10
50 50 50 50 50 50

0.50 0.50 0.50 0.50 0.50 0.50
1000 1000 1000 1000 1000 1000
0.050 0.050 0.050 0.050 0.050 0.050
2.0 2.0 2.0 2.0 2.0 2.0
1.0 1.0 1.0 1.0 1.0 1.0
0.50 0.50 0.50 0.50 0.50 0.50

0.050 0.050 0.050 0.050 0.050 0.050
0.20 0.20 0.20 0.20 0.20 0.20
2.0 2.0 2.0 2.0 2.0 2.0
1.0 1.0 1.0 1.0 1.0 1.0
      

      
0.045 0.025 0.042 0.013 0.019 0.0070
0.0050 0.0050 0.0050 0.0050 0.0050 0.0050
0.010 0.010 0.010 0.010 0.010 0.010
0.0040 0.0040 0.0040 0.0040 0.0040 0.0040
0.030 0.020 0.030 0.010 0.020 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Copper (Cu) mg/kg
Iron (Fe) mg/kg
Lead (Pb) mg/kg
Lithium (Li) mg/kg
Magnesium (Mg) mg/kg
Manganese (Mn) mg/kg
Mercury (Hg) mg/kg
Molybdenum (Mo) mg/kg
Nickel (Ni) mg/kg
Phosphorus (P) mg/kg
Potassium (K) mg/kg
Selenium (Se) mg/kg
Silver (Ag) mg/kg
Sodium (Na) mg/kg
Strontium (Sr) mg/kg
Sulfur (S) mg/kg
Thallium (Tl) mg/kg
Tin (Sn) mg/kg
Titanium (Ti) mg/kg
Tungsten (W) mg/kg
Uranium (U) mg/kg
Vanadium (V) mg/kg
Zinc (Zn) mg/kg
Zirconium (Zr) mg/kg
  
Polycyclic Aromatic Hydrocarbons (Soil)
Acenaphthene mg/kg
Acenaphthylene mg/kg
Acridine mg/kg
Anthracene mg/kg
Benz(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b&j)fluoranthene mg/kg

RG_FRUPO3_SE_2
0180909-1430

RG_FRUPO4_SE_2
0180909-1410

RG_FRUPO5_SE_2
0180909-1350

9-Sep-2018 9-Sep-2018 9-Sep-2018
14:30 14:10 13:50

L2162034-31 L2162034-32 L2162034-33
Soil Soil Soil
0.50 0.50 0.50
50 50 50

0.50 0.50 0.50
2.0 2.0 2.0
20 20 20
1.0 1.0 1.0

0.0050 0.0050 0.0050
0.10 0.10 0.10
0.50 0.50 0.50
50 50 50

100 100 100
0.20 0.20 0.20
0.10 0.10 0.10
50 50 50

0.50 0.50 0.50
1000 1000 1000
0.050 0.050 0.050
2.0 2.0 2.0
1.0 1.0 1.0
0.50 0.50 0.50

0.050 0.050 0.050
0.20 0.20 0.20
2.0 2.0 2.0
1.0 1.0 1.0
   

   
0.021 0.0070 0.013
0.0050 0.0050 0.0050
0.010 0.010 0.010
0.0040 0.0040 0.0040
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd.
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID
RG_FO26-

1_SE_20180907-
1000

RG_FO26-
2_SE_20180907-

1100

RG_FO26-
3_SE_20180907-

1200

RG_FOUKI1_SE_20
180907-1515

RG_FOUKI2_SE_20
180907-1520

RG_FOUKI3_SE_20
180907-1600

Date Sampled 7-Sep-2018 7-Sep-2018 7-Sep-2018 7-Sep-2018 7-Sep-2018 7-Sep-2018
Time Sampled 10:00 11:00 12:00 15:15 15:20 16:00
ALS Sample ID L2162034-1 L2162034-2 L2162034-3 L2162034-4 L2162034-5 L2162034-6
Parameter Units Soil Soil Soil Soil Soil Soil
Benzo(e)pyrene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Benzo(g,h,i)perylene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Benzo(k)fluoranthene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Chrysene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Dibenz(a,h)anthracene mg/kg 0.010 0.0070 0.012 0.033 0.032 0.035
Fluoranthene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Fluorene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Indeno(1,2,3-c,d)pyrene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
1-Methylnaphthalene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
2-Methylnaphthalene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Naphthalene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Perylene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Phenanthrene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Pyrene mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
Quinoline mg/kg 0.020 0.010 0.024 0.030 0.023 0.029
d10-Acenaphthene %
d12-Chrysene %
d8-Naphthalene %
d10-Phenanthrene %
B(a)P Total Potency Equivalent mg/kg 0.020 0.020 0.023 0.038 0.032 0.043
IACR (CCME) mg/kg 0.21 0.15 0.26 0.36 0.29 0.49



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Benzo(e)pyrene mg/kg
Benzo(g,h,i)perylene mg/kg
Benzo(k)fluoranthene mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3-c,d)pyrene mg/kg
1-Methylnaphthalene mg/kg
2-Methylnaphthalene mg/kg
Naphthalene mg/kg
Perylene mg/kg
Phenanthrene mg/kg
Pyrene mg/kg
Quinoline mg/kg
d10-Acenaphthene %
d12-Chrysene %
d8-Naphthalene %
d10-Phenanthrene %
B(a)P Total Potency Equivalent mg/kg
IACR (CCME) mg/kg

RG_FOUKI4_SE_20
180907-1620

RG_FOUKI5_SE_20
180907-1720

RG_DUP_SE_2018
0907-1515

RG_FOBKS1_SE_2
0180908-1115

RG_FOBKS2_SE_2
0180908-1030

RG_FOBKS3_SE_2
0180908-1000

7-Sep-2018 7-Sep-2018 7-Sep-2018 8-Sep-2018 8-Sep-2018 8-Sep-2018
16:20 17:20 15:15 11:15 10:30 10:00

L2162034-7 L2162034-8 L2162034-9 L2162034-10 L2162034-11 L2162034-12
Soil Soil Soil Soil Soil Soil

0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.046 0.045 0.032 0.032 0.037 0.019
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010
0.035 0.030 0.027 0.015 0.019 0.010

0.048 0.044 0.035 0.027 0.032 0.020
0.44 0.39 0.33 0.21 0.26 0.15



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Benzo(e)pyrene mg/kg
Benzo(g,h,i)perylene mg/kg
Benzo(k)fluoranthene mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3-c,d)pyrene mg/kg
1-Methylnaphthalene mg/kg
2-Methylnaphthalene mg/kg
Naphthalene mg/kg
Perylene mg/kg
Phenanthrene mg/kg
Pyrene mg/kg
Quinoline mg/kg
d10-Acenaphthene %
d12-Chrysene %
d8-Naphthalene %
d10-Phenanthrene %
B(a)P Total Potency Equivalent mg/kg
IACR (CCME) mg/kg

RG_FOBKS4_SE_2
0180908-0910

RG_FOBKS5_SE_2
0180908-0900

RG_HENUP1_SE_
20180906-1000

RG_HENUP2_SE_
20180906-1120

RG_HENUP3_SE_
20180906-0955

RG_DUP_SE_2018
0906-1120

8-Sep-2018 8-Sep-2018 6-Sep-2018 6-Sep-2018 6-Sep-2018 6-Sep-2018
9:10 9:00 10:00 11:20 9:55 11:20

L2162034-13 L2162034-14 L2162034-15 L2162034-16 L2162034-17 L2162034-18
Soil Soil Soil Soil Soil Soil

0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.038 0.014 0.0050 0.0050 0.0050 0.0050
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010
0.026 0.010 0.010 0.010 0.010 0.010

0.037 0.020 0.020 0.020 0.020 0.020
0.33 0.17 0.15 0.15 0.15 0.15



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Benzo(e)pyrene mg/kg
Benzo(g,h,i)perylene mg/kg
Benzo(k)fluoranthene mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3-c,d)pyrene mg/kg
1-Methylnaphthalene mg/kg
2-Methylnaphthalene mg/kg
Naphthalene mg/kg
Perylene mg/kg
Phenanthrene mg/kg
Pyrene mg/kg
Quinoline mg/kg
d10-Acenaphthene %
d12-Chrysene %
d8-Naphthalene %
d10-Phenanthrene %
B(a)P Total Potency Equivalent mg/kg
IACR (CCME) mg/kg

RG_FO22-
1_SE_20180908-

1515

RG_FO22-
2_SE_20180908-

1450

RG_FO22-
3_SE_20180908-

1430

RG_FO22-
4_SE_20180908-

1410

RG_FO22-
5_SE_20180908-

1350

RG_FOBCP1_SE_2
0180909-1030

8-Sep-2018 8-Sep-2018 8-Sep-2018 8-Sep-2018 8-Sep-2018 9-Sep-2018
15:15 14:50 14:30 14:10 13:50 10:30

L2162034-19 L2162034-20 L2162034-21 L2162034-22 L2162034-23 L2162034-24
Soil Soil Soil Soil Soil Soil

0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.0050 0.0060 0.0050 0.0070 0.0050 0.015
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017
0.010 0.010 0.010 0.010 0.010 0.017

0.020 0.020 0.020 0.020 0.020 0.021
0.15 0.15 0.15 0.15 0.15 0.25



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Benzo(e)pyrene mg/kg
Benzo(g,h,i)perylene mg/kg
Benzo(k)fluoranthene mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3-c,d)pyrene mg/kg
1-Methylnaphthalene mg/kg
2-Methylnaphthalene mg/kg
Naphthalene mg/kg
Perylene mg/kg
Phenanthrene mg/kg
Pyrene mg/kg
Quinoline mg/kg
d10-Acenaphthene %
d12-Chrysene %
d8-Naphthalene %
d10-Phenanthrene %
B(a)P Total Potency Equivalent mg/kg
IACR (CCME) mg/kg

RG_FOBCP2_SE_2
0180909-1000

RG_FOBCP3_SE_2
0180909-0930

RG_FOBCP4_SE_2
0180909-0900

RG_FOBCP5_SE_2
0180909-0830

RG_FRUPO1_SE_2
0180909-1500

RG_FRUPO2_SE_2
0180909-1440

9-Sep-2018 9-Sep-2018 9-Sep-2018 9-Sep-2018 9-Sep-2018 9-Sep-2018
10:00 9:30 9:00 8:30 15:00 14:40

L2162034-25 L2162034-26 L2162034-27 L2162034-28 L2162034-29 L2162034-30
Soil Soil Soil Soil Soil Soil

0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.013 0.0080 0.013 0.0050 0.0060 0.0050
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.010

0.020 0.020 0.020 0.020 0.020 0.020
0.15 0.15 0.15 0.15 0.15 0.15



Detection Limits   L2162034

Job Reference Regional Effects Program
Report To Cait Good, Teck Coal Ltd
Date Received 11-Sep-2018 9:10
Report Date 18-Sep-2018 10:43
Report Version 1

Client Sample ID

Date Sampled
Time Sampled
ALS Sample ID
Parameter Units
Benzo(e)pyrene mg/kg
Benzo(g,h,i)perylene mg/kg
Benzo(k)fluoranthene mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3-c,d)pyrene mg/kg
1-Methylnaphthalene mg/kg
2-Methylnaphthalene mg/kg
Naphthalene mg/kg
Perylene mg/kg
Phenanthrene mg/kg
Pyrene mg/kg
Quinoline mg/kg
d10-Acenaphthene %
d12-Chrysene %
d8-Naphthalene %
d10-Phenanthrene %
B(a)P Total Potency Equivalent mg/kg
IACR (CCME) mg/kg

RG_FRUPO3_SE_2
0180909-1430

RG_FRUPO4_SE_2
0180909-1410

RG_FRUPO5_SE_2
0180909-1350

9-Sep-2018 9-Sep-2018 9-Sep-2018
14:30 14:10 13:50

L2162034-31 L2162034-32 L2162034-33
Soil Soil Soil

0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010
0.0060 0.0050 0.0050
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010
0.010 0.010 0.010

0.020 0.020 0.020
0.15 0.15 0.15
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Sample ID 
Description
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347876 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

21

SOIL

SE SE SE SE SE
10-SEP-19 10-SEP-19 10-SEP-19 06-SEP-19 06-SEP-19

RG_FO26_SE-
1_2019-09-

10_0900

RG_FO26_SE-
2_2019-09-

10_0930

RG_FO26_SE-
3_2019-09-

10_1000

RG_FOBCP_SE-
1_2019-09-

06_1550

RG_FOBCP_SE-
2_2019-09-

06_1530

L2347876-1 L2347876-2 L2347876-3 L2347876-4 L2347876-5

09:00 09:30 10:00 15:50 15:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

66.1 67.8 83.3 67.6 52.2

7.74 7.82 7.58 8.11 8.23

<1.0 <1.0 9.6 <1.0 <1.0

<1.0 <1.0 7.6 <1.0 <1.0

<1.0 <1.0 9.5 <1.0 <1.0

2.0 2.2 7.6 3.3 5.3

9.6 10.6 6.7 15.9 21.5

14.3 12.2 6.5 16.1 20.9

33.6 32.9 22.2 27.6 22.9

35.7 36.5 26.2 31.0 24.3

4.3 5.0 4.2 5.8 4.4

Silt loam Silt loam Silt loam Silt loam Sandy loam

9.55 11.7 8.24 8.18 6.30

7480 7750 7970 5770 5340

0.50 0.53 0.52 0.37 0.42

5.16 5.29 5.86 4.08 4.20

167 171 189 177 175

0.64 0.64 0.66 0.44 0.46

<0.20 <0.20 <0.20 <0.20 <0.20

7.0 7.7 7.2 8.1 6.9

1.38 1.39 1.06 1.58 1.52

38600 39400 40500 62100 74700

13.7 14.2 13.4 9.81 9.51

6.12 6.08 6.69 6.45 5.59

15.8 16.6 16.1 11.4 10.0

14800 14900 17000 12400 12500

10.6 10.3 10.2 7.01 6.94

9.1 9.0 8.7 7.6 7.9

10300 10300 8740 14000 13600

543 551 646 653 585

0.0673 0.0642 0.0603 0.0395 0.0382

1.50 1.52 1.59 1.07 1.14

23.2 22.9 24.1 44.6 42.5

1310 1270 1380 1250 1270

1930 2080 2340 1310 1270

1.76 1.88 1.57 2.16 2.79

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 06-SEP-19 09-SEP-19 09-SEP-19

RG_FOBCP_SE-
3_2019-09-

06_1520

RG_FOBCP_SE-
4_2019-09-

06_1440

RG_FOBCP_SE-
5_2019-09-

06_1345

RG_FOBKS_SE-
1_2019-09-

09_1330

RG_FOBKS_SE-
2_2019-09-

09_1050

L2347876-6 L2347876-7 L2347876-8 L2347876-9 L2347876-10

15:20 14:40 13:45 13:30 10:50

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

49.5 47.7 64.4 49.3 65.8

8.24 8.28 7.79 8.27 7.97

<1.0 1.5 <1.0 8.3 1.6

<1.0 <1.0 1.9 3.9 8.4

1.8 1.5 5.5 6.3 8.2

14.7 9.6 17.2 10.3 10.5

18.2 20.5 13.2 12.0 8.4

14.9 19.4 12.4 14.8 11.5

21.3 21.0 21.9 19.1 21.8

24.0 22.1 23.8 21.5 24.6

4.0 3.7 4.0 3.8 4.9

Sandy loam Sandy loam Sandy loam Sandy loam Sandy loam

6.61 6.39 7.41 6.82 9.00

5820 5470 4540 6780 4920

0.46 0.45 0.40 0.57 0.48

4.70 4.22 3.98 5.13 4.06

195 176 147 189 163

0.44 0.47 0.43 0.59 0.48

<0.20 <0.20 <0.20 <0.20 <0.20

5.8 5.9 7.1 6.7 6.9

1.80 1.48 1.52 1.61 1.46

71500 68700 68300 57800 53200

10.1 9.29 7.64 11.6 9.07

5.85 5.40 5.50 6.18 5.87

11.9 10.3 10.3 13.0 11.7

12900 12700 14000 15300 12900

6.62 6.86 6.90 7.98 7.37

7.4 7.9 6.4 9.6 7.7

12400 13000 10100 13200 11300

649 564 588 692 619

0.0366 0.0407 0.0317 0.0439 0.0332

1.19 1.14 1.16 1.44 1.24

50.4 42.0 41.9 53.7 40.5

1360 1330 1180 1300 1090

1300 1230 970 1540 1090

2.51 2.04 2.34 2.62 2.82

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 05-SEP-19 05-SEP-19

RG_FOBKS_SE-
3_2019-09-

09_1030

RG_FOBKS_SE-
4_2019-09-

09_1000

RG_FOBKS_SE-
5_2019-09-

09_0930

RG_FOUKI_SE-
1_2019-09-

05_1300

RG_FOUKI_SE-
2_2019-09-

05_1400

L2347876-11 L2347876-12 L2347876-13 L2347876-14 L2347876-15

10:30 10:00 09:30 13:00 14:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

50.1 80.9 71.7 66.9 52.6

8.19 7.78 7.93 7.79 7.67

6.4 2.6 4.5 2.8 25.1

4.3 3.6 3.4 3.3 5.7

7.5 3.9 10.5 2.7 5.9

14.9 2.2 19.7 5.7 7.5

18.1 3.5 12.8 13.3 7.9

13.2 6.2 6.7 16.3 6.5

15.9 32.8 17.8 24.3 18.0

16.8 37.5 20.2 25.9 19.6

2.9 7.4 4.3 5.8 3.8

Sandy loam Silt loam Sandy loam Silt loam Silt loam / 
Sandy loam

6.18 12.6 8.91 9.37 9.07

4340 2750 4390 3900 5780

0.45 0.37 0.39 0.34 0.40

3.70 2.32 3.24 2.81 3.19

137 129 163 133 164

0.38 0.29 0.43 0.33 0.44

<0.20 <0.20 <0.20 <0.20 <0.20

5.7 13.9 9.3 7.9 13.3

1.20 1.32 1.22 1.07 1.30

51400 46600 41500 47500 56400

7.42 5.42 7.56 6.65 8.18

4.98 4.92 4.53 4.86 5.88

8.71 7.81 8.45 8.43 9.89

11500 6990 11100 8760 12500

6.32 4.77 5.53 5.71 6.50

6.4 4.2 5.9 6.1 9.9

10700 7020 6470 9270 9010

543 621 575 545 652

0.0358 0.0433 0.0270 0.0434 0.0500

0.97 0.78 0.84 0.83 1.04

33.2 36.7 30.8 30.2 36.0

1040 700 944 770 878

960 740 1100 930 1260

1.16 1.98 1.13 2.16 2.88

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
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Client ID

Sampled Date
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Sampled Time
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SOIL

SE SE SE SE SE
05-SEP-19 05-SEP-19 05-SEP-19 11-SEP-19 11-SEP-19

RG_FOUKI_SE-
3_2019-09-

05_1600

RG_FOUKI_SE-
4_2019-09-

06_0930

RG_FOUKI_SE-
5_2019-09-

06_1000

RG_HENUP_SE-
1_2019-09-

11_0900

RG_HENUP_SE-
2_2019-09-

11_0930

L2347876-16 L2347876-17 L2347876-18 L2347876-19 L2347876-20

16:00 09:30 10:00 09:00 09:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

68.2 73.5 73.7 42.0 41.0

7.72 7.72 7.83 8.32 8.23

9.9 <1.0 16.8 6.2 <1.0

5.7 1.6 6.6 2.9 2.6

7.2 5.0 10.1 9.3 9.7

12.4 6.8 7.2 25.3 25.2

17.1 7.9 6.2 23.9 23.7

11.5 7.7 6.0 12.4 12.6

15.6 26.8 19.5 8.8 11.3

17.4 34.5 23.3 9.1 12.0

3.2 9.7 4.2 2.2 2.3

Sandy loam Silt loam Silt loam Loamy sand Loamy sand

7.47 13.1 9.47 5.1 5.6

4670 2750 6150 1360 1350

0.42 0.31 0.67 <0.10 <0.10

3.23 2.24 4.54 1.21 1.15

134 127 214 13.0 12.7

0.38 0.28 0.53 0.11 0.12

<0.20 <0.20 <0.20 <0.20 <0.20

7.0 12.8 10.6 <5.0 <5.0

0.997 1.16 1.57 0.289 0.296

46600 52500 53000 269000 255000

7.31 5.07 9.65 5.24 5.15

4.63 4.77 6.94 0.89 0.85

8.54 7.32 13.5 1.34 1.33

10500 7490 17800 2630 2350

5.77 4.64 8.18 1.70 1.72

6.5 4.7 9.9 6.2 6.7

9100 7220 9890 43300 42200

537 576 793 94.5 95.4

0.0385 0.0407 0.0486 0.0094 0.0073

0.96 0.82 1.54 0.31 0.30

29.3 32.0 41.0 6.97 6.74

935 680 1070 360 353

1040 730 1270 390 400

1.75 2.75 3.14 0.33 0.28

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL
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SOIL

SE SE SE SE SE
11-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_HENUP_SE-
3_2019-09-

11_1000

RG_FRUPO_SE-
1_2019-09-

07_1020

RG_FRUPO_SE-
2_2019-09-

07_1040

RG_FRUPO_SE-
3_2019-09-

07_1100

RG_FRUPO_SE-
4_2019-09-

07_1200

L2347876-21 L2347876-22 L2347876-23 L2347876-24 L2347876-25

10:00 10:20 10:40 11:00 12:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

38.4 49.4 48.6 50.5 44.0

8.32 8.15 8.11 8.15 8.14

<1.0 <1.0 1.1 <1.0 <1.0

<1.0 1.0 1.0 <1.0 4.7

<1.0 1.7 2.7 <1.0 5.2

6.8 9.7 18.0 5.7 5.2

22.8 20.8 24.2 21.1 12.6

26.8 16.3 10.7 13.7 18.0

20.8 21.0 17.9 25.1 23.5

19.0 24.1 20.4 28.4 25.4

2.8 4.8 4.0 5.5 4.5

Sandy loam Sandy loam Sandy loam Silt loam Sandy loam

6.4 5.89 4.88 5.75 5.47

2870 6820 5900 6070 6150

0.12 0.61 0.55 0.57 0.64

1.69 4.81 4.61 4.54 5.12

18.8 181 159 165 169

0.18 0.56 0.52 0.50 0.51

<0.20 <0.20 <0.20 <0.20 <0.20

<5.0 7.1 6.3 5.9 5.4

0.315 1.28 1.08 1.16 1.15

232000 48800 44100 47100 41500

8.69 12.4 10.3 10.8 11.1

1.37 5.28 4.94 5.17 4.96

1.99 11.6 10.3 10.8 11.6

3940 14200 13500 12700 13900

2.55 7.35 7.14 7.25 7.69

11.9 9.0 8.2 8.3 7.6

59900 12700 11400 12400 12100

150 564 513 518 455

0.0124 0.0373 0.0376 0.0402 0.0427

0.46 1.42 1.27 1.41 1.26

9.75 36.7 31.1 33.2 29.7

479 1400 1460 1400 1390

760 1790 1350 1390 1350

0.41 1.90 1.76 2.02 2.73

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE
07-SEP-19 10-SEP-19 10-SEP-19

RG_FRUPO_SE-
5_2019-09-

07_1250

RG_FO26_SE-
4_2019-09-10

RG_FO26_SE-
5_2019-09-10

L2347876-26 L2347876-27 L2347876-28

12:50 12:00 12:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

48.4 56.1 47.7

8.16 7.87 8.02

<1.0 1.3 <1.0

<1.0 1.9 <1.0

<1.0 3.4 2.7

4.5 9.7 10.6

16.2 15.3 15.8

11.5 6.5 8.1

28.5 26.9 26.5

33.2 31.1 31.2

5.0 4.0 4.4

Silt loam Silt loam Silt loam

5.64 6.65 8.39

6780 7060 6690

0.60 0.63 0.63

4.88 5.52 5.29

169 165 172

0.49 0.59 0.60

<0.20 <0.20 <0.20

6.3 6.7 5.8

1.24 0.932 0.892

44000 45400 42100

11.6 12.4 11.5

5.27 5.99 5.66

11.8 13.8 13.2

13100 15100 14500

7.45 9.38 9.28

7.8 8.3 7.8

13300 10500 9940

552 590 541

0.0387 0.0506 0.0493

1.41 1.70 1.60

33.4 21.4 19.6

1450 1320 1240

1460 1880 1780

1.99 1.30 1.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



25-SEP-19 10:38 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347876 CONTD....

8PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

21

SOIL

SE SE SE SE SE
10-SEP-19 10-SEP-19 10-SEP-19 06-SEP-19 06-SEP-19

RG_FO26_SE-
1_2019-09-

10_0900

RG_FO26_SE-
2_2019-09-

10_0930

RG_FO26_SE-
3_2019-09-

10_1000

RG_FOBCP_SE-
1_2019-09-

06_1550

RG_FOBCP_SE-
2_2019-09-

06_1530

L2347876-1 L2347876-2 L2347876-3 L2347876-4 L2347876-5

09:00 09:30 10:00 15:50 15:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.24 0.25 0.20 0.17 0.15

70 73 82 80 74

62.3 64.1 74.9 61.1 67.5

<1000 <1000 <1000 <1000 <1000

0.220 0.224 0.224 0.128 0.166

<2.0 <2.0 <2.0 <2.0 <2.0

17.2 18.0 11.5 17.9 14.1

<0.50 <0.50 <0.50 <0.50 <0.50

1.26 1.29 1.06 0.897 1.00

24.8 26.0 26.5 22.9 22.6

112 112 111 125 116

<1.0 <1.0 <1.0 <1.0 <1.0

<0.030 <0.028 <0.058 <0.088 <0.068

<0.0075 <0.0075 <0.015 <0.013 <0.010

<0.015 <0.015 <0.030 <0.015 <0.010

<0.0070 <0.0060 <0.012 <0.010 <0.010

<0.020 <0.020 <0.040 <0.060 <0.040

<0.015 <0.015 <0.030 0.028 0.021

0.035 0.034 0.063 0.084 0.061

0.037 0.036 0.067 0.089 0.065

0.036 0.033 0.064 0.091 0.068

<0.015 <0.015 <0.030 0.038 0.024

<0.015 <0.015 <0.030 <0.015 <0.010

0.097 0.092 0.169 0.221 0.171

<0.0075 <0.0075 <0.015 <0.020 <0.014

0.019 0.017 <0.030 0.039 0.031

0.071 0.066 0.144 0.216 0.162

<0.015 <0.015 <0.030 <0.015 <0.010

0.323 0.304 0.652 1.02 0.773

0.559 0.527 1.13 1.70 1.35

0.175 0.162 0.344 0.470 0.413

<0.015 <0.015 <0.030 <0.015 <0.010

0.336 0.311 0.621 0.885 0.665

0.028 0.029 0.052 0.074 0.055

<0.015 <0.015 <0.030 <0.015 <0.010

96.6 98.3 104.8 100.3 97.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLHM DLCI DLCI

DLHM DLHM DLHM DLHM

DLCI DLHM DLHM DLCI DLCI

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLQ DLQ

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM

DLHM DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 06-SEP-19 09-SEP-19 09-SEP-19

RG_FOBCP_SE-
3_2019-09-

06_1520

RG_FOBCP_SE-
4_2019-09-

06_1440

RG_FOBCP_SE-
5_2019-09-

06_1345

RG_FOBKS_SE-
1_2019-09-

09_1330

RG_FOBKS_SE-
2_2019-09-

09_1050

L2347876-6 L2347876-7 L2347876-8 L2347876-9 L2347876-10

15:20 14:40 13:45 13:30 10:50

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.15 0.15 0.15 0.20 0.17

83 72 69 70 61

69.3 69.5 63.9 71.1 65.6

<1000 <1000 1000 <1000 <1000

0.167 0.161 0.123 0.196 0.140

<2.0 <2.0 <2.0 <2.0 <2.0

16.6 16.3 13.2 17.6 15.1

<0.50 <0.50 <0.50 <0.50 <0.50

0.989 0.982 1.00 0.941 0.952

24.5 22.9 21.4 28.8 22.4

134 119 127 129 125

<1.0 <1.0 <1.0 <1.0 <1.0

<0.061 <0.049 <0.064 <0.055 <0.092

<0.0090 <0.0070 <0.010 <0.010 <0.014

<0.010 <0.010 <0.013 <0.010 <0.014

<0.0050 <0.0060 <0.0080 <0.0050 <0.011

<0.040 <0.040 <0.050 <0.040 <0.070

0.020 0.018 0.022 0.015 0.025

0.063 0.053 0.067 0.051 0.078

0.066 0.057 0.071 0.053 0.081

0.074 0.060 0.076 0.052 0.081

0.024 0.021 0.024 0.020 0.031

<0.010 <0.010 <0.013 <0.010 <0.014

0.171 0.137 0.181 0.160 0.263

<0.015 <0.012 <0.016 <0.013 <0.023

0.030 0.025 0.033 0.027 0.045

0.145 0.110 0.152 0.123 0.233

<0.010 <0.010 <0.013 <0.010 <0.014

0.691 0.549 0.722 0.598 0.986

1.19 0.925 1.20 0.998 1.64

0.349 0.262 0.333 0.255 0.449

<0.010 <0.010 <0.013 <0.010 <0.014

0.610 0.478 0.639 0.538 0.929

0.056 0.047 0.055 0.049 0.083

<0.010 <0.010 <0.013 <0.010 <0.014

95.0 94.5 107.8 91.8 95.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM

DLCI DLCI DLCI DLCI DLCI

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 05-SEP-19 05-SEP-19

RG_FOBKS_SE-
3_2019-09-

09_1030

RG_FOBKS_SE-
4_2019-09-

09_1000

RG_FOBKS_SE-
5_2019-09-

09_0930

RG_FOUKI_SE-
1_2019-09-

05_1300

RG_FOUKI_SE-
2_2019-09-

05_1400

L2347876-11 L2347876-12 L2347876-13 L2347876-14 L2347876-15

10:30 10:00 09:30 13:00 14:00

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.12 0.13 0.11 0.13 0.14

61 51 50 52 67

57.3 52.8 64.2 52.2 68.6

<1000 <1000 <1000 <1000 <1000

0.135 0.101 0.116 0.116 0.126

<2.0 <2.0 <2.0 <2.0 <2.0

11.4 12.9 10.1 11.8 14.7

<0.50 <0.50 <0.50 <0.50 <0.50

0.726 0.631 0.674 0.614 0.712

18.5 13.3 20.5 15.4 19.2

99.2 93.5 95.6 88.6 109

<1.0 <1.0 <1.0 <1.0 <1.0

<0.044 <0.14 <0.096 <0.091 <0.064

<0.0080 <0.020 <0.014 <0.013 <0.010

<0.010 <0.025 <0.016 <0.014 <0.010

<0.0060 <0.016 <0.011 <0.0056 <0.0040

<0.040 <0.10 <0.070 <0.060 <0.050

0.014 0.035 0.023 0.022 0.020

0.043 0.108 0.076 0.069 0.062

0.046 0.113 0.082 0.073 0.066

0.045 0.114 0.081 0.073 0.067

0.018 0.041 0.029 0.026 0.020

<0.010 <0.025 <0.016 <0.014 <0.010

0.156 0.371 0.251 0.230 0.194

<0.012 <0.029 <0.021 <0.017 <0.014

0.025 0.059 0.042 0.041 0.027

0.120 0.325 0.228 0.223 0.151

<0.010 <0.025 <0.016 <0.014 <0.010

0.524 1.50 1.07 1.04 0.694

0.857 2.46 1.79 1.74 1.16

0.223 0.695 0.485 0.481 0.316

<0.010 <0.025 <0.016 <0.014 <0.010

0.509 1.28 0.931 0.885 0.619

0.046 0.115 0.078 0.072 0.052

<0.010 <0.025 <0.016 <0.014 <0.010

94.2 98.8 101.8 97.9 105.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM DLHM

DLCI DLCI DLCI DLHM

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM



25-SEP-19 10:38 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347876 CONTD....

11PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

21

SOIL

SE SE SE SE SE
05-SEP-19 05-SEP-19 05-SEP-19 11-SEP-19 11-SEP-19

RG_FOUKI_SE-
3_2019-09-

05_1600

RG_FOUKI_SE-
4_2019-09-

06_0930

RG_FOUKI_SE-
5_2019-09-

06_1000

RG_HENUP_SE-
1_2019-09-

11_0900

RG_HENUP_SE-
2_2019-09-

11_0930

L2347876-16 L2347876-17 L2347876-18 L2347876-19 L2347876-20

16:00 09:30 10:00 09:00 09:30

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.13 0.12 0.18 <0.10 <0.10

55 55 70 163 158

56.7 53.9 87.1 128 124

<1000 <1000 1500 <1000 <1000

0.129 0.093 0.153 <0.050 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

10.2 7.6 18.1 14.8 15.7

<0.50 <0.50 <0.50 <0.50 <0.50

0.646 0.579 0.857 0.411 0.389

17.8 12.1 23.3 5.02 4.74

89.5 90.3 130 42.6 40.4

<1.0 <1.0 1.1 <1.0 <1.0

<0.083 <0.085 <0.16 <0.0060 <0.0060

<0.014 <0.012 <0.019 <0.0050 <0.0050

<0.015 <0.018 <0.018 <0.010 <0.010

<0.011 <0.0072 <0.011 <0.0040 <0.0040

<0.060 <0.060 <0.10 <0.010 <0.010

0.022 0.032 0.044 <0.010 <0.010

0.068 0.091 0.129 <0.010 <0.010

0.073 0.099 0.139 <0.015 <0.015

0.072 0.097 0.137 <0.010 <0.010

0.025 0.032 0.057 <0.010 <0.010

<0.015 <0.018 <0.018 <0.010 <0.010

0.229 0.246 0.360 0.016 0.015

<0.018 <0.018 <0.028 <0.0050 <0.0050

0.037 0.044 0.059 <0.010 <0.010

0.207 0.222 0.326 0.016 0.015

<0.015 <0.018 0.022 <0.010 <0.010

0.955 0.998 1.22 0.066 0.066

1.58 1.66 2.05 0.110 0.109

0.456 0.454 0.543 0.028 0.030

<0.015 <0.018 <0.018 <0.010 <0.010

0.798 0.944 1.39 0.063 0.059

0.071 0.076 0.104 <0.010 <0.010

<0.015 <0.018 <0.018 <0.010 <0.010

94.1 89.7 79.8 72.4 84.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLCI DLCI DLCI

DLHM DLHM DLHM

DLCI DLHM DLCI

DLCI DLCI DLCI

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
11-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_HENUP_SE-
3_2019-09-

11_1000

RG_FRUPO_SE-
1_2019-09-

07_1020

RG_FRUPO_SE-
2_2019-09-

07_1040

RG_FRUPO_SE-
3_2019-09-

07_1100

RG_FRUPO_SE-
4_2019-09-

07_1200

L2347876-21 L2347876-22 L2347876-23 L2347876-24 L2347876-25

10:00 10:20 10:40 11:00 12:00

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

<0.10 0.18 0.15 0.17 0.18

187 74 70 71 82

100 64.1 59.1 60.4 57.9

<1000 <1000 <1000 <1000 <1000

0.056 0.190 0.167 0.175 0.173

<2.0 <2.0 <2.0 <2.0 <2.0

32.1 20.7 23.2 15.9 22.2

<0.50 <0.50 <0.50 <0.50 <0.50

0.491 0.991 0.982 1.02 0.962

8.53 29.9 25.5 25.8 27.0

53.3 111 101 101 105

<1.0 1.0 1.1 1.1 1.2

<0.0090 <0.038 <0.025 <0.045 <0.028

<0.0050 <0.0050 <0.0050 <0.0060 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0060 <0.0040 <0.0040 <0.0040

<0.010 <0.030 <0.020 <0.030 <0.020

<0.010 0.013 <0.010 <0.010 <0.010

<0.010 0.049 0.033 0.034 0.035

<0.015 0.053 0.036 0.036 0.037

<0.010 0.051 0.035 0.035 0.036

<0.010 0.022 0.015 0.015 0.014

<0.010 <0.010 <0.010 <0.010 <0.010

0.023 0.136 0.097 0.104 0.101

<0.0050 <0.012 <0.0090 <0.0090 <0.0080

<0.010 0.022 0.016 0.020 0.017

0.021 0.087 0.061 0.073 0.059

<0.010 <0.010 <0.010 <0.010 <0.010

0.088 0.390 0.265 0.440 0.298

0.145 0.647 0.431 0.702 0.497

0.037 0.179 0.123 0.247 0.145

<0.010 <0.010 <0.010 <0.010 <0.010

0.088 0.481 0.360 0.446 0.365

<0.010 0.039 0.028 0.031 0.029

<0.010 <0.010 <0.010 <0.010 <0.010

82.0 83.4 80.7 89.5 72.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLCI

DLCI

DLCI DLCI DLCI DLCI

DLQ DLQ DLQ DLQ
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SOIL

SE SE SE
07-SEP-19 10-SEP-19 10-SEP-19

RG_FRUPO_SE-
5_2019-09-

07_1250

RG_FO26_SE-
4_2019-09-10

RG_FO26_SE-
5_2019-09-10

L2347876-26 L2347876-27 L2347876-28

12:50 12:00 12:00

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.19 0.19 0.20

72 73 73

58.8 69.4 70.1

<1000 <1000 <1000

0.189 0.220 0.200

<2.0 <2.0 <2.0

21.9 24.3 19.0

<0.50 <0.50 <0.50

1.02 0.916 0.845

27.4 25.2 24.4

102 99.9 93.5

1.3 1.1 1.1

<0.035 <0.023 <0.052

<0.0050 <0.0050 <0.0060

<0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0050

<0.030 <0.020 <0.030

<0.010 <0.010 0.010

0.033 0.024 0.042

0.036 0.027 0.045

0.035 0.023 0.039

0.017 0.010 0.013

<0.010 <0.010 <0.010

0.100 0.077 0.156

<0.010 <0.0060 <0.010

0.020 0.013 0.030

0.078 0.056 0.108

<0.010 <0.010 <0.010

0.320 0.275 0.493

0.521 0.474 0.850

0.151 0.147 0.272

<0.010 <0.010 <0.010

0.379 0.315 0.755

0.032 0.024 0.053

<0.010 <0.010 <0.010

80.6 89.3 89.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ

DLCI

DLCI

DLCI DLCI DLCI

DLQ DLQ DLQ
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SOIL

SE SE SE SE SE
10-SEP-19 10-SEP-19 10-SEP-19 06-SEP-19 06-SEP-19

RG_FO26_SE-
1_2019-09-

10_0900

RG_FO26_SE-
2_2019-09-

10_0930

RG_FO26_SE-
3_2019-09-

10_1000

RG_FOBCP_SE-
1_2019-09-

06_1550

RG_FOBCP_SE-
2_2019-09-

06_1530

L2347876-1 L2347876-2 L2347876-3 L2347876-4 L2347876-5

09:00 09:30 10:00 15:50 15:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

109.3 111.6 117.0 106.2 104.5

96.6 98.2 101.9 98.6 96.4

106.0 107.6 113.8 105.8 103.3

<0.020 <0.020 0.036 0.053 0.039

0.38 0.38 0.71 0.89 0.65

Polycyclic 
Aromatic 
Hydrocarbons



25-SEP-19 10:38 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347876 CONTD....

15PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

21

SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 06-SEP-19 09-SEP-19 09-SEP-19

RG_FOBCP_SE-
3_2019-09-

06_1520

RG_FOBCP_SE-
4_2019-09-

06_1440

RG_FOBCP_SE-
5_2019-09-

06_1345

RG_FOBKS_SE-
1_2019-09-

09_1330

RG_FOBKS_SE-
2_2019-09-

09_1050

L2347876-6 L2347876-7 L2347876-8 L2347876-9 L2347876-10

15:20 14:40 13:45 13:30 10:50

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

112.9 112.8 126.1 112.1 121.2

91.5 90.6 102.7 77.4 83.4

101.7 97.1 114.7 98.4 105.6

0.038 0.034 0.043 0.031 0.052

0.65 0.57 0.72 0.56 0.89

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 05-SEP-19 05-SEP-19

RG_FOBKS_SE-
3_2019-09-

09_1030

RG_FOBKS_SE-
4_2019-09-

09_1000

RG_FOBKS_SE-
5_2019-09-

09_0930

RG_FOUKI_SE-
1_2019-09-

05_1300

RG_FOUKI_SE-
2_2019-09-

05_1400

L2347876-11 L2347876-12 L2347876-13 L2347876-14 L2347876-15

10:30 10:00 09:30 13:00 14:00

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

123.2 126.1 124.4 115.8 125.2

81.0 90.6 95.4 94.9 99.2

104.9 105.6 108.7 105.0 115.1

0.029 0.072 0.049 0.045 0.039

0.50 1.25 0.87 0.78 0.68

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
05-SEP-19 05-SEP-19 05-SEP-19 11-SEP-19 11-SEP-19

RG_FOUKI_SE-
3_2019-09-

05_1600

RG_FOUKI_SE-
4_2019-09-

06_0930

RG_FOUKI_SE-
5_2019-09-

06_1000

RG_HENUP_SE-
1_2019-09-

11_0900

RG_HENUP_SE-
2_2019-09-

11_0930

L2347876-16 L2347876-17 L2347876-18 L2347876-19 L2347876-20

16:00 09:30 10:00 09:00 09:30

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

124.8 97.3 96.8 89.3 97.8

92.0 82.4 62.6 62.6 72.6

101.7 94.9 93.8 87.7 96.0

0.045 0.058 0.083 <0.020 <0.020

0.78 0.96 1.38 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
11-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_HENUP_SE-
3_2019-09-

11_1000

RG_FRUPO_SE-
1_2019-09-

07_1020

RG_FRUPO_SE-
2_2019-09-

07_1040

RG_FRUPO_SE-
3_2019-09-

07_1100

RG_FRUPO_SE-
4_2019-09-

07_1200

L2347876-21 L2347876-22 L2347876-23 L2347876-24 L2347876-25

10:00 10:20 10:40 11:00 12:00

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

101.4 102.6 107.9 98.3 88.2

70.9 68.3 68.1 82.7 62.5

98.3 99.1 105.0 95.1 85.1

<0.020 0.028 <0.020 <0.020 <0.020

<0.15 0.52 0.35 0.37 0.36

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE
07-SEP-19 10-SEP-19 10-SEP-19

RG_FRUPO_SE-
5_2019-09-

07_1250

RG_FO26_SE-
4_2019-09-10

RG_FO26_SE-
5_2019-09-10

L2347876-26 L2347876-27 L2347876-28

12:50 12:00 12:00

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

91.1 95.1 95.7

64.3 82.1 78.1

94.5 98.6 98.0

<0.020 <0.020 0.024

0.37 0.28 0.47

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI

DLHM

DLQ

PSAL

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be higher than 
usual.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

25-SEP-19 10:38 (MT)
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Regional Effects
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

Soil

R4837629

R4837630

R4830068

R4831399

R4815730

Batch

Batch

Batch

Batch

Batch

IRM

LCS

MB

DUP

IRM

LCS

MB

IRM

LCS

MB

DUP

IRM

LCS

MB

CRM

CRM

WG3168507-4

WG3168507-2

WG3168507-3

WG3164532-1

WG3164532-4

WG3164532-2

WG3164532-3

WG3164454-2

WG3164454-4

WG3164454-3

WG3164448-1

WG3164448-2

WG3164448-4

WG3164448-3

WG3164056-14

WG3164056-19

08-109_SOIL

0.5

L2347876-10

08-109_SOIL

0.5

08-109_SOIL

SULFADIAZINE

L2347876-10

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

95.0

93.3

<0.050

1.61

96.8

95.1

<0.050

94.4

100.1

<0.05

10.6

99.2

105.2

<0.05

93.6

99.1

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

17-SEP-19

18-SEP-19

0.5

0.5

20

20

80-120

80-120

80-120

80-120

80-120

90-110

80-120

90-110

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.05

0.05

0.05

1.60

10.6
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Quality Control Report
Page 2 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R4815730

R4815669

Batch

Batch

CRM

DUP

DUP

LCS

LCS

LCS

MB

MB

MB

CRM

WG3164056-9

WG3164056-15

WG3164056-20

WG3164056-13

WG3164056-18

WG3164056-8

WG3164056-11

WG3164056-16

WG3164056-6

WG3164056-14

TILL-1

L2347876-7

L2347876-26

TILL-1

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

94.3

0.0395

0.0395

95.3

97.7

90.1

<0.0050

<0.0050

<0.0050

98.1

98.3

92.8

91.3

101.0

95.8

2.9

90.3

96.4

94.8

87.5

87.6

95.5

100.4

103.2

100.8

17-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

3.0

2.2

40

40

70-130

80-120

80-120

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

mg/kg

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

0.005

0.005

0.005

0.0407

0.0387
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Quality Control Report
Page 3 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
CRM

CRM

WG3164056-14

WG3164056-19

TILL-1

TILL-1

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

97.8

100.3

92.9

95.2

95.6

0.32

0.24

93.4

102.3

0.120

0.9

92.5

0.13

89.0

93.5

94.4

0.9

99.4

100.0

96.2

97.8

100.7

95.2

2.7

94.0

97.0

97.6

89.8

90.7

98.2

99.5

98.4

98.9

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 4 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
CRM

CRM

WG3164056-19

WG3164056-9

TILL-1

TILL-1

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

101.2

101.8

97.7

92.3

101.2

0.29

0.25

103.9

103.9

0.114

0.9

92.2

0.13

90.4

96.8

100.3

0.8

102.6

99.9

98.9

102.4

97.2

93.7

2.9

96.5

101.6

103.1

93.5

98.9

100.5

96.0

95.3

103.8

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 5 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
CRM

DUP

WG3164056-9

WG3164056-15

TILL-1

L2347876-7

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

103.6

99.3

100.6

95.2

112.2

0.30

0.24

119.5

110.6

0.119

1.1

104.0

0.14

90.0

101.3

103.9

1.1

5300

0.45

3.96

157

0.44

<0.20

5.5

1.37

66100

8.84

5.16

9.87

12200

6.76

7.2

12100

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

3.1

0.2

6.4

11

5.2

N/A

6.3

7.2

3.7

5.0

4.4

4.2

4.7

1.5

8.6

6.9

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

5470

0.45

4.22

176

0.47

<0.20

5.9

1.48

68700

9.29

5.40

10.3

12700

6.86

7.9

13000
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Quality Control Report
Page 6 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
DUP

DUP

WG3164056-15

WG3164056-20

L2347876-7

L2347876-26

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

554

1.14

40.7

1220

1150

1.96

0.15

69

64.9

<1000

0.157

<2.0

13.2

<0.50

0.948

21.6

110

<1.0

6840

0.56

4.86

170

0.51

<0.20

7.2

1.18

43700

12.3

5.12

11.3

13000

7.40

8.3

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

1.8

0.1

3.2

8.7

6.6

4.2

2.6

4.7

6.8

N/A

2.7

N/A

21

N/A

3.5

6.0

8.0

N/A

0.9

5.7

0.4

0.5

3.0

N/A

12

5.0

0.7

5.7

2.9

4.1

0.5

0.8

5.5

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

564

1.14

42.0

1330

1230

2.04

0.15

72

69.5

<1000

0.161

<2.0

16.3

<0.50

0.982

22.9

119

<1.0

6780

0.60

4.88

169

0.49

<0.20

6.3

1.24

44000

11.6

5.27

11.8

13100

7.45

7.8
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Quality Control Report
Page 7 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
DUP

LCS

WG3164056-20

WG3164056-13

L2347876-26
Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

13500

527

1.40

31.8

1390

1730

1.88

0.19

73

59.2

<1000

0.190

<2.0

24.6

<0.50

1.01

28.5

100

<1.0

102.5

109.0

97.2

92.9

101.1

105.6

98.5

98.1

95.9

99.0

90.9

90.2

103.0

107.2

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

1.9

4.6

1.1

5.0

4.0

17

5.5

2.3

2.3

0.7

N/A

0.1

N/A

11

N/A

0.9

3.7

1.9

N/A

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

13300

552

1.41

33.4

1450

1460

1.99

0.19

72

58.8

<1000

0.189

<2.0

21.9

<0.50

1.02

27.4

102

1.3
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
LCS

LCS

WG3164056-13

WG3164056-18

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

100.8

102.7

99.3

101.8

96.5

100.9

100.9

106.8

100.1

102.7

95.3

103.0

100.8

94.7

95.6

95.8

99.7

98.4

108.5

104.6

110.1

103.3

97.2

102.8

105.2

99.8

106.0

100.2

105.0

97.2

95.3

107.3

105.6

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
LCS

LCS

WG3164056-18

WG3164056-8

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

104.4

108.4

104.5

104.6

104.5

106.9

101.1

109.1

103.2

107.0

94.7

100.5

107.8

96.3

93.9

96.1

105.9

105.5

112.3

103.3

109.8

104.8

99.9

99.1

103.8

92.6

103.5

99.8

104.0

97.0

95.5

104.9

103.5

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
LCS

MB

WG3164056-8

WG3164056-11

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

94.5

107.1

103.3

110.0

104.0

107.8

98.9

106.0

105.3

103.3

95.3

101.3

105.0

103.5

96.3

93.1

105.9

106.4

109.1

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
MB

MB

WG3164056-11

WG3164056-16

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
MB

MB

WG3164056-16

WG3164056-6

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4815669

R4818058

R4818059

Batch

Batch

Batch

MB

DUP

LCS

MB

LCS

MB

WG3164056-6

WG3163756-3

WG3163756-2

WG3163756-1

WG3164039-2

WG3164039-1

L2347876-1

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

Moisture

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

67.6

98.8

<0.25

99.6

<0.25

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

2.2 20

90-110

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

0.25

66.1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4819928Batch
DUP

IRM

WG3165590-9

WG3165590-2

L2347876-1

ALS PAH RM2

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

<0.030

<0.0075

<0.015

<0.0070

<0.020

<0.015

0.035

<0.015

<0.015

0.033

0.095

<0.0075

0.018

0.075

<0.015

0.349

0.597

0.180

<0.015

0.345

0.031

<0.015

103.1

98.1

98.1

88.4

91.5

91.8

87.1

111.9

87.1

87.3

96.8

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

0.3

N/A

N/A

8.3

1.8

N/A

5.9

5.5

N/A

7.9

6.6

2.5

N/A

2.9

9.0

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.030

<0.0075

<0.015

<0.0070

<0.020

<0.015

0.035

<0.015

<0.015

0.036

0.097

<0.0075

0.019

0.071

<0.015

0.323

0.559

0.175

<0.015

0.336

0.028

<0.015
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4819928Batch
IRM

IRM

LCS

WG3165590-2

WG3165590-6

WG3165590-1

ALS PAH RM2

ALS PAH RM2

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

100.4

102.6

93.3

116.8

96.2

97.5

107.6

70.2

95.3

101.1

118.3

125.3

122.4

116.1

110.0

108.5

106.8

114.4

105.8

104.6

115.5

112.9

116.4

109.8

117.1

110.2

113.7

118.9

87.5

115.4

114.7

101.7

93.6

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 16 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4819928Batch
LCS

LCS

WG3165590-1

WG3165590-5

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

101.4

93.4

112.3

108.4

109.0

105.7

115.4

115.0

114.0

106.1

103.8

96.1

110.7

97.0

95.7

100.6

114.9

99.7

105.6

97.2

103.1

95.5

108.2

101.9

118.0

106.4

104.7

99.9

106.7

109.7

115.1

110.1

106.7

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 17 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4819928Batch
LCS

MB

WG3165590-5

WG3165590-3

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

98.6

100.6

98.0

96.5

94.9

110.8

106.3

109.8

94.5

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

97.0

98.8

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130
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Quality Control Report
Page 18 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4819928

R4823484

Batch

Batch

MB

MB

IRM

WG3165590-3

WG3165590-7

WG3166769-2 ALS PAH RM2

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

98.2

108.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

95.9

96.6

105.9

111.4

104.6

81.1

110.5

83.7

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

65-130

65-130

65-130

65-130

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

23



Quality Control Report
Page 19 ofReport Date: 25-SEP-19Workorder: L2347876

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4823484Batch
IRM

LCS

WG3166769-2

WG3166769-1

ALS PAH RM2
Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

103.8

110.8

108.8

100.1

103.1

106.5

109.7

100.3

109.9

95.6

114.2

88.7

91.2

91.3

78.0

108.6

106.5

85.8

80.5

99.5

84.3

102.8

95.9

94.6

106.2

96.3

98.2

105.5

101.1

95.5

83.7

95.3

87.5

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4823484Batch
LCS

MB

WG3166769-1

WG3166769-3

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

85.0

83.8

100.3

87.8

98.0

81.0

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

73.0

78.3

82.1

94.7

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4826409

R4826509

R4828948

R4837971

Batch

Batch

Batch

Batch

DUP

IRM

DUP

IRM

IRM

DUP

IRM

WG3166768-2

WG3166768-1

WG3166771-2

WG3166771-1

WG3165101-2

WG3165094-1

WG3165094-2

L2347876-6

SAL-STD10

L2347876-21

SAL-STD10

2017-PSA

L2347876-10

2017-PSA

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

8.26

7.71

8.35

7.78

2.7

3.6

9.8

14.8

13.4

15.1

22.8

17.7

1.6

8.7

7.9

10.5

8.7

11.8

21.8

24.4

4.5

2.7

3.5

9.8

14.4

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

0.02

0.03

0.0

0.3

0.3

0.0

0.3

0.3

0.0

0.2

0.4

0.2

0.2

5

5

5

5

5

5

5

5

5

7.4-8

7.4-8

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

pH

pH

pH

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

J

J

J

J

J

J

J

J

8.24

8.32

1.6

8.4

8.2

10.5

8.4

11.5

21.8

24.6

4.9
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4837971Batch
IRMWG3165094-2 2017-PSA

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

13.1

15.3

23.1

18.0

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347939 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SE SE SE
05-SEP-19 05-SEP-19 05-SEP-19

RG_ELUGH_SE-
1_2019-09-

05_1020

RG_ELUGH_SE-
2_2019-09-

05_1055

RG_ELUGH_SE-
3_2019-09-

05_1124

L2347939-1 L2347939-2 L2347939-3

10:20 10:55 11:24

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

48.1 49.1 37.4

8.25 8.36 8.43

<1.0 <1.0 <1.0

2.5 4.9 <1.0

3.8 8.4 <1.0

15.2 16.3 4.7

19.4 23.9 16.5

16.6 16.3 42.0

16.9 12.3 18.8

19.9 13.5 14.1

4.9 3.8 3.3

Sandy loam Loamy sand Sandy loam / 
Loamy sand

3.6 2.50 2.18

6580 4970 5210

0.51 0.46 0.42

5.09 4.72 4.45

124 106 97.3

0.49 0.41 0.39

<0.20 <0.20 <0.20

8.3 5.6 5.4

0.780 0.613 0.566

59200 61500 49600

16.1 12.2 12.3

3.96 3.43 3.30

9.92 7.97 7.18

11500 10600 9630

6.18 7.19 5.14

9.7 7.5 7.5

12700 11500 12000

459 358 351

0.0331 0.0257 0.0244

1.34 1.13 1.10

18.3 14.8 14.2

1170 1130 1150

1780 1220 1230

0.93 0.61 0.57

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SE SE SE
05-SEP-19 05-SEP-19 05-SEP-19

RG_ELUGH_SE-
1_2019-09-

05_1020

RG_ELUGH_SE-
2_2019-09-

05_1055

RG_ELUGH_SE-
3_2019-09-

05_1124

L2347939-1 L2347939-2 L2347939-3

10:20 10:55 11:24

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.17 0.14 0.12

86 77 74

103 99.9 82.1

<1000 <1000 <1000

0.176 0.138 0.137

<2.0 <2.0 <2.0

28.2 19.5 20.2

<0.50 <0.50 <0.50

0.984 0.877 0.838

28.8 23.6 23.1

79.5 67.7 64.0

1.2 <1.0 <1.0

<0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040

<0.010 <0.020 <0.010

<0.010 <0.010 <0.010

0.011 0.017 <0.010

<0.015 0.019 <0.015

<0.010 0.015 <0.010

<0.010 <0.010 <0.010

<0.010 <0.010 <0.010

0.031 0.056 0.014

<0.0050 <0.0050 <0.0050

<0.010 0.013 <0.010

<0.010 <0.010 <0.010

<0.010 <0.010 <0.010

0.067 0.126 0.020

0.079 0.153 0.023

0.035 0.081 <0.010

<0.010 0.011 <0.010

0.107 0.222 0.037

0.010 0.017 <0.010

<0.010 <0.010 <0.010

92.9 81.7 65.4

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   
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SOIL

SE SE SE
05-SEP-19 05-SEP-19 05-SEP-19

RG_ELUGH_SE-
1_2019-09-

05_1020

RG_ELUGH_SE-
2_2019-09-

05_1055

RG_ELUGH_SE-
3_2019-09-

05_1124

L2347939-1 L2347939-2 L2347939-3

10:20 10:55 11:24

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

101.8 90.4 76.2

81.9 76.0 58.7

101.5 91.1 77.3

<0.020 <0.020 <0.020

0.16 0.22 <0.15

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI Detection Limit Raised: Chromatographic Interference due to co-elution.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

23-SEP-19 16:44 (MT)

L2347939 CONTD....

5PAGE of

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

REGIONAL EFFECTS

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 23-SEP-19Workorder: L2347939

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4834199

R4830063

R4815730

R4815669

Batch

Batch

Batch

Batch

IRM

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

CRM

WG3164535-4

WG3164535-2

WG3164535-3

WG3164456-7

WG3164456-5

WG3164456-4

WG3164056-9

WG3164056-8

WG3164056-6

WG3164056-9

08-109_SOIL

0.5

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

105.2

92.0

<0.050

96.7

102.2

<0.05

94.3

90.1

<0.0050

102.6

99.9

98.9

102.4

97.2

93.7

2.9

96.5

101.6

103.1

93.5

98.9

23-SEP-19

23-SEP-19

23-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

0.05

0.05

0.005

9



Quality Control Report
Page 2 ofReport Date: 23-SEP-19Workorder: L2347939

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
CRM

LCS

WG3164056-9

WG3164056-8

TILL-1
Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

100.5

96.0

95.3

103.8

103.6

99.3

100.6

95.2

112.2

0.30

0.24

119.5

110.6

0.119

1.1

104.0

0.14

90.0

101.3

103.9

1.1

103.3

109.8

104.8

99.9

99.1

103.8

92.6

103.5

99.8

104.0

97.0

95.5

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 23-SEP-19Workorder: L2347939

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4815669Batch
LCS

MB

WG3164056-8

WG3164056-6

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

104.9

103.5

94.5

107.1

103.3

110.0

104.0

107.8

98.9

106.0

105.3

103.3

95.3

101.3

105.0

103.5

96.3

93.1

105.9

106.4

109.1

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5
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Quality Control Report
Page 4 ofReport Date: 23-SEP-19Workorder: L2347939

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4815669

R4818059

R4823484

Batch

Batch

Batch

MB

DUP

LCS

MB

DUP

WG3164056-6

WG3164039-3

WG3164039-2

WG3164039-1

WG3166769-4

L2347939-1

L2347939-1

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

41.6

99.6

<0.25

<0.0050

<0.0050

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

14

N/A

N/A

20

50

50

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

mg/kg

mg/kg

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

RPD-NA

RPD-NA

48.1

<0.0050

<0.0050
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Quality Control Report
Page 5 ofReport Date: 23-SEP-19Workorder: L2347939

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4823484Batch
DUP

IRM

WG3166769-4

WG3166769-2

L2347939-1

ALS PAH RM2

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

0.025

<0.0050

<0.010

<0.010

<0.010

0.070

0.082

0.042

<0.010

0.104

0.012

<0.010

104.6

81.1

110.5

83.7

103.8

110.8

108.8

100.1

103.1

106.5

109.7

100.3

109.9

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

19

N/A

N/A

N/A

N/A

5.1

3.9

18

N/A

3.1

16

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.010

<0.0040

<0.010

<0.010

0.011

<0.010

<0.010

<0.010

0.031

<0.0050

<0.010

<0.010

<0.010

0.067

0.079

0.035

<0.010

0.107

0.010

<0.010
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Quality Control Report
Page 6 ofReport Date: 23-SEP-19Workorder: L2347939

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4823484Batch
IRM

LCS

MB

WG3166769-2

WG3166769-1

WG3166769-3

ALS PAH RM2
Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

95.6

114.2

88.7

91.2

91.3

78.0

108.6

106.5

85.8

80.5

99.5

84.3

102.8

95.9

94.6

106.2

96.3

98.2

105.5

101.1

95.5

83.7

95.3

87.5

85.0

83.8

100.3

87.8

98.0

81.0

<0.0050

<0.0050

<0.010

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

9



Quality Control Report
Page 7 ofReport Date: 23-SEP-19Workorder: L2347939

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4823484

R4826509

R4828948

Batch

Batch

Batch

MB

IRM

DUP

WG3166769-3

WG3166771-1

WG3165101-1

SAL-STD10

L2347939-1

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

73.0

78.3

82.1

94.7

7.78

<1.0

1.6

3.3

14.2

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

N/A

0.9

0.4

1.0

5

5

5

5

7.4-8

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

%

%

%

%

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

RPD-NA

J

J

J

<1.0

2.5

3.8

15.2
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Quality Control Report
Page 8 ofReport Date: 23-SEP-19Workorder: L2347939

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4828948Batch
DUP

IRM

WG3165101-1

WG3165101-2

L2347939-1

2017-PSA

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

18.0

17.2

18.4

21.4

5.0

2.7

3.6

9.8

14.8

13.4

15.1

22.8

17.7

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

1.4

0.6

1.5

1.5

0.1

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

J

J

19.4

16.6

16.9

19.9

4.9
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Quality Control Report
Page 9 ofReport Date: 23-SEP-19Workorder: L2347939

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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26-SEP-19 18:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348448 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

48

SOIL

SE SE SE SE SE
06-SEP-19 10-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_AGCK_SE-
1_2019-09-

06_0900

RG_ERCK_SE_20
19-09-10_1130

RG_CORCK_SE-
1_2019-09-

07_0900

RG_CORCK_SE-
2_2019-09-

07_0930

RG_CORCK_SE-
3_2019-09-

07_1015

L2348448-1 L2348448-2 L2348448-3 L2348448-4 L2348448-5

09:00 11:30 09:00 09:30 10:15

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

36.9 36.6 57.6 68.8 64.5

8.35 7.93 8.07 7.90 8.14

14.1 2.3 <1.0 <1.0 <1.0

7.8 <1.0 2.3 1.6 <1.0

19.1 <1.0 5.1 3.8 1.1

24.8 4.0 10.3 5.4 2.2

14.0 22.8 11.4 6.4 5.1

6.0 16.4 4.7 3.3 3.8

5.7 24.7 25.0 32.1 33.3

6.8 25.5 35.4 42.1 47.0

1.6 3.5 5.8 5.4 6.6

Loamy sand Silt loam / 
Sandy loam

Silt loam Silt loam Silt

3.1 3.66 8.7 9.85 9.3

3900 9210 2430 2180 2780

0.58 0.81 0.35 0.32 0.32

6.76 5.94 2.90 2.30 2.60

48.3 219 240 205 212

0.52 0.65 0.40 0.37 0.39

<0.20 <0.20 <0.20 <0.20 <0.20

6.2 6.6 5.8 9.0 8.1

0.510 1.28 11.0 10.4 11.4

220000 29500 398000 381000 397000

12.2 15.3 3.79 3.61 4.14

1.93 7.06 434 343 391

5.08 13.7 7.48 7.15 7.80

6460 13800 3980 2950 3330

3.59 9.53 3.22 2.58 2.91

5.0 10.6 3.7 3.2 3.6

23100 6750 7830 7940 8010

135 201 3220 2650 2960

0.0220 0.0446 0.0113 0.0141 0.0127

0.71 1.35 0.98 0.83 0.89

13.2 26.6 365 319 313

1310 1280 328 426 326

1200 1830 620 750 840

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



26-SEP-19 18:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348448 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

48

SOIL

SE SE SE SE SE
07-SEP-19 07-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_CORCK_SE-
4_2019-09-

07_1115

RG_CORCK_SE-
5_2019-09-

07_1130

RG_EL1_SE_2019-
09-09_0930

RG_EL1_SE_2019-
09-09_1100

RG_EL1_SE_2019-
09-09_1300

L2348448-6 L2348448-7 L2348448-8 L2348448-9 L2348448-10

11:15 11:30 09:30 11:00 13:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

72.8 59.6 43.9 50.1 51.4

7.91 8.03 8.27 8.25 8.16

<1.0 <1.0 <1.0 <1.0 <1.0

2.6 <1.0 2.3 <1.0 <1.0

5.0 1.7 10.4 <1.0 6.3

6.6 4.5 26.2 2.7 16.0

9.7 10.6 25.3 20.1 22.8

6.6 7.6 7.2 16.9 14.5

27.7 29.2 10.4 25.5 14.8

36.8 38.6 14.2 29.0 19.8

5.1 7.3 3.8 5.3 5.4

Silt loam Silt loam Loamy sand Silt loam Sandy loam

9.3 10.2 2.9 3.76 3.0

3610 2860 10300 6090 6450

0.40 0.34 0.76 0.48 0.56

2.70 2.58 8.78 5.78 6.66

236 232 233 156 210

0.45 0.38 0.73 0.54 0.58

<0.20 <0.20 <0.20 <0.20 <0.20

9.5 8.4 12.2 8.5 7.8

12.0 12.0 1.20 0.890 1.05

316000 406000 131000 73500 98800

5.35 4.19 22.9 14.7 16.1

256 389 7.35 4.11 5.10

8.91 6.88 13.2 10.5 11.3

3860 3300 20200 11800 14300

3.41 2.80 9.08 6.41 7.38

3.7 3.4 13.6 9.7 10.7

6710 7940 23300 16400 19500

2000 3090 659 407 533

0.0194 0.0120 0.0245 0.0281 0.0249

0.75 1.05 2.00 1.28 1.55

247 344 27.5 18.5 22.0

355 278 2170 1280 1540

980 890 2450 1470 1470

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_EL1_SE_2019-
09-09_1500

RG_EL1_SE-2019-
09-09_0800

RG_EL19_SE-
1_2019-09-

08_0800

RG_EL19_SE-
2_2019-09-

08_1000

RG_EL19_SE-
3_2019-09-

08_1100

L2348448-11 L2348448-12 L2348448-13 L2348448-14 L2348448-15

15:00 08:00 08:00 10:00 11:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

24.4 43.7 49.6 48.7 53.0

8.29 8.24 8.26 8.28 8.27

<1.0 <1.0 2.0 <1.0 2.3

<1.0 <1.0 1.9 <1.0 2.1

1.9 5.5 3.4 <1.0 5.3

2.6 28.4 16.4 2.6 8.7

1.6 22.4 15.7 11.8 8.8

<1.0 14.0 9.8 15.3 5.9

8.6 10.8 19.6 26.8 26.8

43.4 13.8 26.0 34.7 34.2

40.4 4.5 5.2 6.4 6.0

Silty clay loam Sandy loam / 
Loamy sand

Sandy loam Silt loam Silt loam

2.1 2.32 3.6 4.2 4.55

9970 5610 6750 18500 14000

0.75 0.47 0.46 1.08 0.80

9.64 5.24 5.60 13.6 11.6

209 137 136 358 252

0.80 0.45 0.55 1.42 1.06

<0.20 <0.20 <0.20 <0.20 <0.20

11.0 7.9 11.3 26.7 20.4

1.26 0.766 0.922 2.33 1.86

146000 80600 110000 208000 199000

22.7 13.1 17.0 43.8 35.1

6.45 3.61 4.04 10.0 7.78

17.5 8.26 9.40 22.2 17.2

17700 11400 11500 29800 23400

9.03 5.71 5.90 14.2 11.1

14.6 8.2 10.6 26.5 19.5

24700 14200 21100 45600 37100

756 354 523 1270 1070

0.0416 0.0212 0.0255 0.0309 0.0247

2.76 1.21 1.39 3.41 2.60

27.9 16.6 19.3 49.1 37.1

1560 1500 1500 3230 2870

2450 1350 1820 5000 3590

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_EL19_SE-
4_2019-09-

08_1300

RG_EL19_SE-
5_2019-09-

08_1400

RG_ELELKO_SE-
1_2019-09-

07_0900

RG_ELELKO_SE-
2_2019-09-

07_1000

RG_ELELKO_SE-
3_2019-09-

07_1100

L2348448-16 L2348448-17 L2348448-18 L2348448-19 L2348448-20

13:00 14:00 09:00 10:00 11:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

43.5 49.6 37.7 64.5 45.2

8.48 8.29 8.41 8.26 8.15

<1.0 <1.0 4.2 <1.0 <1.0

<1.0 <1.0 4.6 <1.0 <1.0

<1.0 <1.0 4.1 <1.0 2.9

4.1 1.7 8.5 1.1 30.7

18.1 11.6 25.2 10.0 21.7

22.1 20.8 14.8 16.8 12.3

25.1 28.5 15.1 27.5 12.1

25.8 32.1 18.7 35.0 15.2

4.1 4.9 4.7 8.1 4.9

Sandy loam Silt loam Sandy loam Silt loam Sandy loam

3.0 3.6 4.21 6.36 3.82

12000 7190 6150 6630 5500

0.70 0.50 0.48 0.48 0.49

9.75 5.61 4.95 6.44 5.23

266 188 120 154 126

0.91 0.55 0.47 0.60 0.46

<0.20 <0.20 <0.20 <0.20 <0.20

17.3 16.0 8.5 8.4 7.1

1.41 1.07 0.739 1.18 0.706

172000 88100 66500 96900 76400

28.6 16.3 13.1 17.1 13.1

6.80 4.86 3.59 4.86 3.84

14.2 11.9 8.96 11.1 8.35

20000 13900 11700 13300 12100

9.71 8.17 6.20 6.96 6.71

17.4 10.7 9.2 11.3 9.0

37500 15000 11400 21800 12100

860 423 212 627 365

0.0236 0.0325 0.0238 0.0371 0.0245

2.21 1.17 0.94 1.52 1.08

31.0 20.9 15.8 23.5 16.1

2660 1370 1190 1440 1260

3020 1520 1350 1560 1110

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
07-SEP-19 07-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_ELELKO_SE-
4_2019-09-

07_1200

RG_ELELKO_SE-
5_2019-09-

07_1300

RG_ELUEL_SE-
1_2019-09-

06_1019

RG_ELUEL_SE-
2_2019-09-

06_1130

RG_ELUEL_SE-
3_2019-09-

06_1045

L2348448-21 L2348448-22 L2348448-23 L2348448-24 L2348448-25

12:00 13:00 14:00 10:20 10:45

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

44.1 35.1 54.9 50.0 30.0

7.99 8.25 8.15 8.21 8.33

<1.0 <1.0 1.7 3.5 3.5

<1.0 <1.0 4.3 <1.0 1.1

1.1 5.0 9.0 2.1 1.1

6.2 32.2 7.4 4.8 2.6

26.2 33.4 13.4 11.4 16.7

24.1 9.7 15.5 20.8 29.6

18.3 7.3 19.8 24.3 22.6

18.8 8.4 22.9 26.8 19.7

4.5 3.0 5.8 5.4 3.1

Sandy loam Loamy sand Sandy loam Silt loam Sandy loam

2.94 2.91 5.16 3.17 2.11

8520 5960 5620 6390 5250

0.66 0.51 0.48 0.50 0.40

4.96 4.86 5.61 5.90 5.21

156 111 119 130 109

0.60 0.44 0.51 0.57 0.44

<0.20 <0.20 <0.20 <0.20 <0.20

12.3 7.5 7.8 8.4 6.3

0.893 0.613 0.786 0.831 0.636

81900 71700 65200 63300 57300

15.7 12.2 15.4 16.9 13.9

4.36 3.52 3.88 4.38 3.66

11.0 8.12 9.76 10.9 8.26

13200 11400 11300 12500 10500

9.20 6.23 6.08 6.67 5.36

12.5 8.9 9.9 10.8 8.6

15100 12000 14100 16100 14900

269 243 464 527 435

0.0338 0.0190 0.0331 0.0385 0.0263

1.16 0.96 1.34 1.43 1.23

18.6 14.2 17.9 20.4 16.0

1330 1310 1150 1360 1360

1750 1320 1410 1520 1250

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_ELUEL_SE-
4_2019-09-

06_1300

RG_ELUEL_SE-
5_2019-09-

06_1430

RG_HACKDS_SE-
1_2019-09-

08_0900

RG_HACKDS_SE-
2_2019-09-

08_1000

RG_HACKDS_SE-
3_2019-09-

08_1100

L2348448-26 L2348448-27 L2348448-28 L2348448-29 L2348448-30

13:00 14:30 09:00 10:00 11:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

32.5 40.4 59.9 73.2 80.5

8.50 8.20 7.83 7.85 7.75

<1.0 1.7 <1.0 3.4 15.9

<1.0 1.3 <1.0 <1.0 3.1

1.4 3.0 <1.0 <1.0 3.3

18.3 8.7 <1.0 1.7 3.7

32.9 17.3 1.4 1.7 2.6

19.8 18.9 3.0 1.7 2.1

13.1 21.1 36.9 35.7 23.8

11.2 22.9 49.7 44.5 36.2

2.9 5.1 7.6 9.9 9.3

Loamy sand Sandy loam Silt Silt Silt loam

1.81 3.05 9.73 12.8 11.6

5140 4580 6460 9970 9230

0.35 0.40 0.66 0.73 0.52

4.54 5.14 4.18 5.10 4.79

101 103 148 186 194

0.40 0.42 0.60 0.69 0.64

<0.20 <0.20 <0.20 <0.20 <0.20

6.9 5.8 7.9 10.8 11.2

0.580 0.655 1.42 1.47 1.97

65600 63400 40900 48100 52600

13.6 13.0 10.5 15.0 14.2

2.99 3.40 4.44 4.69 6.35

6.52 8.09 16.6 17.5 17.2

9430 10200 11700 13900 13700

4.57 5.22 8.91 9.18 9.14

7.1 7.6 7.9 9.6 8.6

15100 14500 7240 10000 7730

358 437 119 204 705

0.0159 0.0301 0.0675 0.0670 0.0817

1.06 1.18 1.44 1.59 1.60

13.5 15.1 25.9 30.7 39.2

1250 1240 1110 1390 1520

1340 1080 1490 2240 2140

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_HACKDS_SE-
4_2019-09-

08_1200

RG_HACKDS_SE-
5_2019-09-

08_1300

RG_LE1_SE-
1_2019-09-

05_1330

RG_LE1_SE-
2_2019-09-

05_1430

RG_LE1_SE-
3_2019-09-

05_1515

L2348448-31 L2348448-32 L2348448-33 L2348448-34 L2348448-35

12:00 13:00 13:30 14:30 15:15

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

77.7 77.5 35.4 24.6 20.8

7.73 8.00 8.02 8.52 8.40

2.1 <1.0 <1.0 4.6 21.6

1.9 1.3 1.6 4.2 14.5

<1.0 1.9 27.7 10.8 27.9

<1.0 1.7 50.2 33.3 24.7

<1.0 2.1 9.2 21.9 5.8

1.8 3.3 2.7 8.5 1.2

34.4 33.2 3.1 6.7 1.7

48.6 46.7 4.0 7.4 2.1

8.5 9.9 1.5 2.6 <1.0

Silt Silt Sand Loamy sand Sand

12.2 10.4 1.43 1.43 1.47

8060 8400 8850 9630 8670

0.47 0.49 1.37 1.57 1.61

4.13 4.76 7.10 9.33 8.45

208 189 261 269 232

0.56 0.58 0.76 0.73 0.75

<0.20 <0.20 <0.20 <0.20 <0.20

10.5 9.0 <5.0 <5.0 <5.0

1.82 2.02 1.98 1.71 1.66

68400 59500 5180 8400 5350

12.6 12.2 16.0 17.0 15.3

4.66 5.99 6.64 6.58 6.15

14.9 15.6 16.3 14.3 14.1

12800 13400 17900 20900 18200

8.16 8.97 10.0 10.6 10.7

7.8 8.0 9.5 10.2 10.8

6050 6470 2130 3360 2250

252 1010 382 393 306

0.0703 0.0746 0.0384 0.0488 0.0402

1.30 1.22 1.70 2.67 2.19

29.4 35.1 28.7 30.4 28.4

1250 1290 1220 1390 1280

1980 1970 1530 1590 1330

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
04-SEP-19 04-SEP-19 04-SEP-19 05-SEP-19 05-SEP-19

RG_MI25_SE-
1_2019-09-

04_1315

RG_MI25_SE-
2_2019-09-

04_1430

RG_MI25_SE-
3_2019-09-

04_1630

RG_MI5_SE-
1_2019-09-

05_0900

RG_MI5_SE-
2_2019-09-

05_1015

L2348448-36 L2348448-37 L2348448-38 L2348448-39 L2348448-40

13:15 14:30 16:30 09:00 10:15

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

54.2 35.5 42.1 55.6 89.6

7.73

8.15 8.27 8.05 7.84

2.5 8.6 <1.0 3.3 8.7

5.1 5.7 <1.0 <1.0 2.1

12.4 14.0 3.0 1.3 12.3

13.2 15.0 10.3 11.6 25.3

8.9 8.3 14.5 37.0 21.6

8.3 6.9 14.1 14.0 9.8

22.9 19.2 26.5 14.9 9.5

24.0 20.4 27.9 14.4 9.2

2.6 1.9 3.2 2.6 1.4

Sandy loam Sandy loam Silt loam Sandy loam Loamy sand

2.14 1.98 2.45 4.89 3.75

22200 28200 20800 10000 9600

0.84 0.77 0.80 1.02 0.79

14.7 16.6 13.6 7.06 5.92

242 228 203 227 256

1.30 1.66 1.20 0.73 0.64

0.31 0.37 0.27 <0.20 <0.20

23.0 26.9 21.3 8.8 22.6

1.75 2.00 1.70 1.25 1.82

23900 21800 17500 26200 54100

28.1 33.3 26.6 16.7 14.9

11.2 14.7 10.6 7.48 7.88

35.2 39.1 32.2 13.6 14.0

33000 42300 29400 17100 14800

23.6 25.5 25.0 9.30 8.23

30.8 40.1 28.6 10.7 9.9

9620 10100 7540 5880 5860

887 1060 733 203 131

0.0388 0.0251 0.0373 0.0309 0.0415

6.99 6.88 6.84 1.55 1.38

43.6 55.2 41.9 31.5 42.7

1710 1630 1510 1400 1640

4610 5890 4480 1990 2230

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
05-SEP-19 05-SEP-19 05-SEP-19 11-SEP-19 11-SEP-19

RG_MI5_SE3_201
9-09-05_1130

RG_MI5_SE-
4_2019-09-

05_1230

RG_MI5_SE-
5_2019-09-

05_1300

RG_MICOMP_SE-
1_2019-09-

11_1330

RG_MICOMP_SE-
2_2019-09-

11_1230

L2348448-41 L2348448-42 L2348448-43 L2348448-44 L2348448-45

11:30 12:30 13:00 13:30 12:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

47.2 65.6 89.0 59.8 74.8

7.54

7.12 7.20 7.07 7.23

11.2 <1.0 41.4 1.9 <1.0

34.5 <1.0 4.6 3.8 <1.0

26.5 1.1 3.5 9.0 1.6

8.1 27.5 2.2 32.9 4.7

3.3 28.7 1.7 24.2 8.0

1.9 12.0 2.2 6.8 10.0

6.0 14.6 17.8 9.3 31.2

6.8 14.1 20.5 10.2 36.9

1.6 2.0 6.0 1.9 6.2

Loamy sand Sandy loam / 
Loamy sand

Silt loam Loamy sand Silt loam

2.49 3.90 9.61 7.43 6.77

8960 8110 6850 5360 7560

1.24 1.06 0.62 0.86 0.66

8.41 7.19 7.21 7.40 4.59

316 181 246 169 245

0.68 0.72 0.51 0.50 0.58

<0.20 <0.20 <0.20 <0.20 <0.20

7.5 8.6 23.3 7.2 10.4

1.49 1.35 1.99 1.24 1.43

32700 23500 68800 35900 51000

16.0 13.8 12.9 10.9 12.9

7.04 6.53 6.39 5.21 5.87

13.9 13.6 11.9 11.0 13.1

21300 17000 12700 14200 12900

8.85 10.8 6.67 8.68 8.60

9.2 9.9 7.5 6.7 8.7

5960 4750 5420 5190 6620

278 111 141 272 184

0.0245 0.0356 0.0317 0.0442 0.0502

1.84 1.43 1.07 1.62 1.22

31.5 31.4 39.2 25.1 31.0

1410 1310 1720 1220 1140

1690 1540 1700 1180 1520

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL

PSAL PSAL
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SOIL

SE SE SE SE SE
11-SEP-19 11-SEP-19 11-SEP-19 10-SEP-19 10-SEP-19

RG_MICOMP_SE-
3_2019-09-

11_1130

RG_MICOMP_SE-
4_2019-09--

11_1030

RG_MICOMP_SE-
5_2019-09-

11_0930

RG_MIDAG_SE-
1_2019-09-

10_0900

RG_MIDAG_SE-
2_2019-09-

10_1130

L2348448-46 L2348448-47 L2348448-48 L2348448-49 L2348448-50

11:30 10:30 09:30 09:00 11:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

69.1 61.4 36.2 38.9 42.6

7.31 7.26 7.22 7.33 7.32

1.0 <1.0 1.4 1.2 1.2

9.3 <1.0 <1.0 8.1 5.7

19.0 <1.0 4.0 39.2 26.5

21.8 2.4 21.2 26.3 23.8

9.4 16.8 33.1 6.8 10.6

4.7 24.3 16.2 3.4 6.2

14.3 27.7 11.5 6.5 11.2

17.3 25.5 10.0 7.4 12.8

3.1 2.8 1.8 1.1 2.0

Sandy loam Sandy loam Loamy sand Sand / Loamy 
sand

Loamy sand

5.31 5.74 2.25 2.65 2.60

7300 6970 6510 10800 9630

0.90 0.79 0.89 0.45 0.47

7.30 5.15 6.54 9.11 8.69

277 233 172 102 120

0.61 0.57 0.56 0.89 0.83

<0.20 <0.20 <0.20 <0.20 <0.20

11.3 8.5 7.2 7.9 7.5

1.45 1.17 1.06 0.751 0.950

56300 30900 39800 60700 74300

13.6 13.1 12.7 13.4 13.5

7.12 4.72 4.86 20.4 25.9

13.9 12.4 11.2 14.5 14.4

16700 12800 15400 21000 19000

9.23 9.06 9.25 12.2 10.6

8.3 8.1 8.4 18.8 16.3

7120 6970 7010 7390 11100

397 157 157 453 507

0.0430 0.0517 0.0274 0.0196 0.0262

1.78 1.22 1.30 1.85 1.72

35.3 24.0 22.4 42.7 54.2

1320 1310 1290 1190 1420

1510 1480 1390 2010 1620

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
10-SEP-19 10-SEP-19 10-SEP-19 07-SEP-19 07-SEP-19

RG_MIDAG_SE-
3_2019-09-

10_1015

RG_MIDAG_SE-
4_2019-09-

10_1200

RG_MIDAG_SE-
5_2019-09-

10_1215

RG_MIDCO_SE-
2_2019-09-

07_1330

RG_MIDCO_SE-
3_2019-09-

07_1400

L2348448-51 L2348448-52 L2348448-53 L2348448-54 L2348448-55

10:15 12:00 12:15 13:30 14:00

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

42.0 33.8 60.9 34.0 28.1

7.13 7.32 7.44 7.46 7.34

3.9 <1.0 <1.0 30.9 26.3

13.6 5.5 <1.0 14.2 17.5

30.0 29.2 13.8 20.3 25.7

12.5 25.7 46.3 9.9 10.4

5.1 9.0 11.4 5.5 3.6

5.2 4.7 4.1 3.9 2.5

12.4 10.8 10.5 6.4 5.7

14.4 12.6 11.5 7.4 7.0

2.9 2.1 1.4 1.5 1.3

Sandy loam Loamy sand Loamy sand Loamy sand Loamy sand

4.43 2.95 2.08 2.36 1.80

10700 12900 12100 14900 19000

0.34 0.38 0.38 0.35 0.41

7.16 8.64 8.49 8.14 9.89

92.6 106 116 108 103

0.77 0.97 0.87 1.03 1.26

<0.20 <0.20 <0.20 0.23 0.29

8.6 10.3 10.6 10.7 13.4

0.720 0.725 0.884 0.786 0.838

61700 66100 55300 29500 23400

14.0 16.2 15.8 17.5 21.8

21.9 19.1 26.9 23.7 31.0

12.9 14.8 13.9 18.5 24.0

17500 22300 19300 26700 33900

9.45 11.0 10.6 13.2 16.0

17.8 20.6 17.2 27.7 32.6

9280 9520 8790 7190 9030

469 469 562 479 700

0.0207 0.0183 0.0254 0.0168 0.0165

1.46 1.88 1.51 1.81 2.22

50.6 48.1 59.4 52.3 55.7

1010 1140 1140 1070 1450

2090 2620 2740 2870 3630

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_MIDCO_SE-
1_2019-09-

09_0900

RG_MIDCO_SE-
4_2019-09-

09_1015

RG_MIDCO_SE-
5_2019-09-

09_1130

RG_MIUCO_SE-
1_2019-09-

09_1300

RG_MIUCO_SE-
2_2019-09-

09_1415

L2348448-56 L2348448-57 L2348448-58 L2348448-59 L2348448-60

09:00 10:15 11:30 13:00 14:15

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

53.3 56.1 31.4 42.2 50.0

7.21 7.13 7.58 7.32 7.19

19.9 24.3 13.8 5.1 21.7

24.9 32.3 6.8 7.4 4.8

20.5 22.1 13.5 12.7 11.6

6.7 3.8 20.1 20.9 18.4

5.1 1.3 14.3 13.3 11.6

5.0 1.2 8.9 8.2 7.0

6.4 5.1 9.8 14.1 10.6

8.9 7.8 10.3 15.6 11.9

2.5 2.1 2.6 2.6 2.5

Loamy sand Loamy sand Loamy sand Sandy loam Sandy loam

1.90 1.80 1.64 2.01 2.06

16200 16100 14900 17500 15700

0.48 0.48 0.42 0.41 0.37

10.1 11.6 9.79 9.88 8.21

159 150 151 193 183

1.14 1.16 1.05 1.14 1.00

0.25 0.28 0.23 0.27 0.21

11.4 9.9 9.8 11.0 12.4

1.47 1.18 0.819 0.844 0.836

40200 50500 31600 16800 14100

20.3 19.9 18.2 20.9 19.2

51.1 57.8 27.0 10.8 8.73

21.1 22.7 18.5 21.8 19.2

29500 33000 28800 32500 23800

16.0 17.0 14.0 16.4 13.5

29.4 31.2 26.1 28.9 23.3

9610 11100 8260 7380 6410

1270 915 525 786 568

0.0213 0.0243 0.0174 0.0194 0.0249

2.60 2.66 1.99 2.56 2.28

91.6 91.7 54.5 31.8 27.5

1560 1520 2060 1460 1460

2790 2600 2840 3100 3210

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 06-SEP-19 06-SEP-19

RG_MIUCO_SE-
3_2019-09-

09_1530

RG_MIUCO_SE-
4_2019-09-

09_1325

RG_MIUCO_SE-
5_2019-09-

09_1545

RG_MIULE_SE-
1_2019-09-

06_1300

RG_MIULE_SE-
2_2019-09-

06_1415

L2348448-61 L2348448-62 L2348448-63 L2348448-64 L2348448-65

15:30 13:25 15:45 13:00 14:15

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

44.4 71.1 40.3 53.0 58.0

6.85 7.48 7.20 7.60 7.70

2.7 <1.0 23.4 12.0 50.7

14.6 <1.0 7.3 <1.0 3.5

5.3 <1.0 6.9 4.1 2.1

5.1 <1.0 12.6 20.9 4.4

8.3 2.4 14.0 19.7 8.2

13.2 9.8 8.2 11.7 7.6

21.3 31.9 12.6 13.3 10.5

24.7 45.1 12.9 14.5 11.4

4.9 9.8 2.3 3.0 1.7

Sandy loam Silt loam Sandy loam Sandy loam Sandy loam

2.28 4.10 13.2 4.95 3.82

14900 15000 15000 8890 7270

0.33 0.35 0.44 0.65 0.56

8.19 5.59 8.75 9.26 6.65

143 173 172 194 174

0.98 0.89 1.09 0.75 0.62

0.21 0.20 0.23 <0.20 <0.20

11.2 13.8 10.4 6.1 5.9

0.702 0.971 0.789 1.12 1.08

19400 16300 15400 51000 45400

18.3 19.5 18.2 12.9 11.5

7.20 6.78 9.35 19.7 15.6

19.5 20.3 20.8 14.7 12.4

23800 20600 26500 19200 16200

13.1 13.0 15.2 11.1 8.98

24.5 22.7 26.1 12.8 10.7

6790 6940 6770 8420 7860

279 243 450 450 274

0.0238 0.0318 0.0267 0.0268 0.0294

2.11 1.96 2.26 1.89 1.52

25.2 26.9 29.1 48.2 42.6

1300 1520 1350 1400 1240

3020 3110 2620 1440 1260

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 06-SEP-19 08-SEP-19 06-SEP-19

RG_MIULE_SE-
3_2019-09-06-1530

RG_MIULE_SE-
4_2019-09-

06_1545

RG_MIULE_SE-
5_2019-09-

06_1600

RG_RIVER_2019-
09-08_1300

RG_RIVER_SE_20
19-09-06-1415

L2348448-66 L2348448-67 L2348448-68 L2348448-69 L2348448-70

15:30 15:45 16:00 13:00 14:15

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

35.0 41.4 47.5 39.6 59.7

7.86 7.88 7.62 8.25 7.21

<1.0 3.7 <1.0 <1.0 24.9

2.3 1.2 <1.0 <1.0 4.8

15.4 3.7 1.4 <1.0 4.4

27.6 23.1 9.5 2.5 7.0

21.3 30.0 33.1 15.0 11.2

11.4 14.7 23.4 28.3 10.5

10.0 12.0 16.6 25.3 15.0

9.4 10.1 13.4 24.7 18.4

2.2 1.5 2.3 3.1 4.0

Loamy sand Loamy sand Loamy sand Sandy loam Sandy loam

2.13 3.00 3.38 2.69 4.28

8120 8850 7530 3970 7760

0.60 0.63 0.69 0.30 0.45

6.67 7.57 8.76 4.23 5.82

150 142 126 100 173

0.71 0.70 0.66 0.35 0.61

<0.20 <0.20 <0.20 <0.20 <0.20

6.7 6.7 <5.0 <5.0 6.8

1.00 0.819 0.926 0.569 0.939

30500 31100 38600 79400 44100

12.7 12.7 11.4 10.6 11.4

9.31 12.0 11.2 2.89 14.4

13.0 12.1 12.1 5.60 11.5

14400 17400 18900 8590 14900

8.23 8.65 8.57 4.12 7.73

10.8 11.4 10.6 6.6 10.5

7310 6270 6050 18100 7540

127 266 345 360 247

0.0232 0.0316 0.0350 0.0180 0.0284

1.26 1.58 1.85 0.96 1.32

30.3 32.7 35.2 12.6 40.1

1170 1270 1280 1210 1060

1520 1830 1300 940 1430

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE
07-SEP-19 09-SEP-19 10-SEP-19 11-SEP-19

RG_RIVER_SE_20
19-09-07_1330

RG_RIVER_SE_20
19-09-09_1100

RG_RIVER_SE_20
19-09-10_0900

RG_RIVER_SE_20
19-09-11_1130

L2348448-71 L2348448-72 L2348448-73 L2348448-74

01:30 11:00 09:00 11:30

Moisture (%)

pH (1:9) (pH)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

36.6 47.8 40.2 69.8

7.20 7.62 7.14 7.20

31.0 <1.0 <1.0 <1.0

19.4 <1.0 11.1 1.9

20.3 <1.0 36.9 8.7

7.5 1.5 25.4 16.4

3.5 15.5 7.0 9.0

2.6 24.4 3.2 5.3

5.9 26.3 6.1 23.4

7.6 27.8 7.8 29.3

2.2 4.4 2.0 6.0

Loamy sand Silt loam Loamy sand Silt loam

3.21 3.3 2.59 6.73

15200 5580 10900 5410

0.37 0.44 0.43 0.68

8.31 5.13 8.73 5.85

103 126 104 173

1.05 0.47 0.83 0.50

0.24 <0.20 <0.20 <0.20

10.5 6.2 10.8 14.8

0.765 0.770 0.765 1.16

21800 67900 57600 47400

17.5 12.7 14.2 9.72

24.4 3.77 18.8 5.48

19.2 9.11 14.9 11.0

27500 10900 20800 14300

13.6 5.80 11.1 7.91

26.0 8.6 17.0 6.8

7490 14800 9030 6350

565 377 486 316

0.0168 0.0270 0.0203 0.0352

1.60 1.20 1.71 1.53

52.3 17.0 44.3 27.3

1090 1160 1060 1220

2760 1140 2140 960

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL

PSAL
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SOIL

SE SE SE SE SE
06-SEP-19 10-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_AGCK_SE-
1_2019-09-

06_0900

RG_ERCK_SE_20
19-09-10_1130

RG_CORCK_SE-
1_2019-09-

07_0900

RG_CORCK_SE-
2_2019-09-

07_0930

RG_CORCK_SE-
3_2019-09-

07_1015

L2348448-1 L2348448-2 L2348448-3 L2348448-4 L2348448-5

09:00 11:30 09:00 09:30 10:15

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

0.68 2.82 2.25 3.15 2.16

0.16 0.21 <0.10 <0.10 <0.10

155 65 340 355 327

229 58.4 482 401 398

<1000 <1000 5500 6000 5800

0.599 0.253 0.312 0.236 0.267

<2.0 <2.0 <2.0 <2.0 <2.0

13.5 19.9 9.3 8.6 10.4

<0.50 <0.50 <0.50 <0.50 <0.50

0.747 1.09 2.70 2.28 2.10

20.3 38.9 7.90 7.10 8.85

67.3 107 1150 915 1050

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0050 <0.013 <0.033 <0.060 <0.056

<0.0050 0.0052 0.0066 0.0097 0.0116

<0.010 <0.023 <0.055 <0.10 <0.10

<0.0040 <0.0060 <0.0090 <0.0064 <0.014

<0.010 0.018 0.035 0.069 0.063

<0.010 <0.010 0.024 0.054 0.043

<0.010 0.029 0.091 0.173 0.157

<0.015 0.030 0.094 0.180 0.163

<0.010 0.027 0.118 0.226 0.213

<0.010 0.011 0.059 0.120 0.109

<0.010 <0.010 <0.010 <0.016 <0.014

0.017 0.073 0.166 0.309 0.310

<0.0050 0.0059 0.0165 0.0344 0.0319

<0.010 0.027 0.035 0.068 0.061

<0.010 0.028 0.096 0.178 0.169

<0.010 <0.010 0.013 0.027 0.023

0.028 0.232 0.634 1.14 1.02

0.041 0.219 1.04 1.89 1.69

0.013 0.053 0.356 0.653 0.556

<0.010 <0.010 <0.010 <0.016 <0.014

0.036 0.325 0.486 0.865 0.826

<0.010 0.033 0.063 0.111 0.106

<0.010 <0.010 <0.010 <0.016 <0.014

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM DLHM

DLCI DLCI DLCI DLCI

DLCI DLCI DLHM DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE SE
07-SEP-19 07-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_CORCK_SE-
4_2019-09-

07_1115

RG_CORCK_SE-
5_2019-09-

07_1130

RG_EL1_SE_2019-
09-09_0930

RG_EL1_SE_2019-
09-09_1100

RG_EL1_SE_2019-
09-09_1300

L2348448-6 L2348448-7 L2348448-8 L2348448-9 L2348448-10

11:15 11:30 09:30 11:00 13:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

5.47 2.61 1.98 1.65 1.65

<0.10 <0.10 0.17 0.15 0.15

312 367 155 96 114

392 463 167 96.5 124

5300 6200 <1000 <1000 <1000

0.207 0.272 0.264 0.207 0.214

<2.0 <2.0 <2.0 <2.0 <2.0

11.7 11.7 26.6 19.7 14.6

<0.50 <0.50 <0.50 <0.50 <0.50

2.42 2.62 1.43 0.953 1.04

11.0 8.98 43.5 27.6 29.5

1210 1190 123 79.8 98.5

<1.0 <1.0 1.2 <1.0 <1.0

<0.073 <0.045 <0.0050 <0.0072 <0.0080

0.0163 0.0088 <0.0050 <0.0050 <0.0050

<0.14 <0.075 <0.010 <0.010 <0.010

<0.021 <0.012 <0.0040 <0.0040 <0.0040

0.091 0.046 <0.010 0.018 0.011

0.068 0.036 <0.010 0.015 <0.010

0.217 0.120 0.010 0.030 0.019

0.229 0.128 <0.015 0.036 0.022

0.281 0.157 <0.010 0.022 0.017

0.156 0.075 <0.010 0.013 <0.010

<0.018 <0.010 <0.010 <0.010 <0.010

0.400 0.228 0.020 0.042 0.039

0.0464 0.0230 <0.0050 <0.0050 <0.0050

0.085 0.046 0.016 0.020 0.022

0.238 0.123 <0.010 0.015 0.015

0.037 0.016 <0.010 <0.010 <0.010

1.45 0.829 0.049 0.091 0.094

2.40 1.36 0.081 0.140 0.143

0.811 0.483 0.027 0.052 0.051

<0.018 <0.010 <0.010 0.016 0.011

1.15 0.629 0.062 0.108 0.115

0.149 0.079 0.013 0.021 0.022

<0.018 <0.010 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM

DLCI DLCI

DLCI DLCI

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_EL1_SE_2019-
09-09_1500

RG_EL1_SE-2019-
09-09_0800

RG_EL19_SE-
1_2019-09-

08_0800

RG_EL19_SE-
2_2019-09-

08_1000

RG_EL19_SE-
3_2019-09-

08_1100

L2348448-11 L2348448-12 L2348448-13 L2348448-14 L2348448-15

15:00 08:00 08:00 10:00 11:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

1.10 1.31 1.63 4.31 3.68

0.26 0.12 0.13 0.35 0.26

135 107 151 281 251

164 102 127 248 234

1400 <1000 <1000 1600 1200

0.354 0.171 0.241 0.508 0.376

<2.0 <2.0 <2.0 <2.0 <2.0

15.0 18.8 21.0 53.8 36.6

<0.50 <0.50 <0.50 <0.50 <0.50

1.46 0.915 1.06 2.33 2.00

39.1 25.5 29.8 78.0 57.9

106 71.7 87.4 206 160

4.1 <1.0 <1.0 1.8 1.4

<0.0050 <0.0060 <0.0090 <0.012 <0.0080

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.011 <0.010 <0.015 <0.020 <0.013

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.015 0.013 0.015 0.017 0.012

0.016 0.015 0.016 0.017 <0.015

0.019 0.012 0.015 0.019 0.013

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.040 0.026 0.034 0.040 0.027

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

0.012 0.012 <0.010 0.010 <0.010

<0.010 0.011 0.023 0.028 0.018

<0.010 <0.010 <0.010 <0.010 <0.010

0.031 0.051 0.132 0.161 0.118

0.035 0.079 0.204 0.253 0.177

<0.010 0.028 0.064 0.075 0.058

<0.010 <0.010 0.013 0.014 0.014

0.069 0.068 0.126 0.153 0.103

0.020 0.013 0.013 0.015 0.012

<0.010 <0.010 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLCI DLCI DLCI DLCI
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_EL19_SE-
4_2019-09-

08_1300

RG_EL19_SE-
5_2019-09-

08_1400

RG_ELELKO_SE-
1_2019-09-

07_0900

RG_ELELKO_SE-
2_2019-09-

07_1000

RG_ELELKO_SE-
3_2019-09-

07_1100

L2348448-16 L2348448-17 L2348448-18 L2348448-19 L2348448-20

13:00 14:00 09:00 10:00 11:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

2.43 2.64 1.95 2.41 1.07

0.21 0.17 0.13 0.17 0.12

216 130 84 117 89

195 114 90.6 110 97.8

<1000 <1000 <1000 <1000 <1000

0.340 0.200 0.159 0.235 0.149

<2.0 <2.0 <2.0 <2.0 <2.0

46.6 21.3 25.5 17.1 25.4

<0.50 <0.50 <0.50 <0.50 <0.50

1.72 0.910 0.785 0.985 0.800

52.1 27.9 26.2 29.1 23.5

137 92.4 70.6 103 71.4

1.5 <1.0 <1.0 <1.0 <1.0

<0.0080 <0.018 <0.0050 <0.010 <0.0075

<0.0050 <0.0050 <0.0050 <0.0070 <0.0050

<0.010 <0.027 <0.010 <0.014 <0.010

<0.0040 <0.0040 0.0042 0.0106 0.0081

<0.010 0.015 0.017 0.049 0.028

<0.010 <0.010 0.017 0.041 0.025

<0.010 0.024 0.030 0.073 0.043

<0.015 0.025 0.039 0.094 0.055

0.010 0.026 0.018 0.044 0.026

<0.010 0.013 0.012 0.029 0.018

<0.010 <0.010 <0.010 0.021 0.013

0.023 0.058 0.028 0.073 0.042

<0.0050 0.0051 <0.0050 0.0114 0.0068

<0.010 0.015 0.019 0.067 0.045

0.015 0.038 <0.010 0.018 0.011

<0.010 <0.010 0.010 0.024 0.014

0.093 0.239 0.040 0.097 0.057

0.142 0.371 0.062 0.151 0.091

0.044 0.117 0.026 0.063 0.034

<0.010 0.019 <0.010 0.018 0.010

0.085 0.227 0.044 0.118 0.078

<0.010 0.023 0.017 0.056 0.037

<0.010 <0.010 <0.010 <0.014 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM

DLCI DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
07-SEP-19 07-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_ELELKO_SE-
4_2019-09-

07_1200

RG_ELELKO_SE-
5_2019-09-

07_1300

RG_ELUEL_SE-
1_2019-09-

06_1019

RG_ELUEL_SE-
2_2019-09-

06_1130

RG_ELUEL_SE-
3_2019-09-

06_1045

L2348448-21 L2348448-22 L2348448-23 L2348448-24 L2348448-25

12:00 13:00 14:00 10:20 10:45

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

2.09 1.03 0.85 0.89 0.61

0.18 0.10 0.16 0.17 0.13

96 82 84 94 89

107 93.3 96.3 88.5 80.9

<1000 <1000 <1000 <1000 <1000

0.245 0.143 0.194 0.217 0.177

<2.0 <2.0 <2.0 <2.0 <2.0

31.0 28.8 16.3 20.0 14.5

<0.50 <0.50 <0.50 <0.50 <0.50

1.08 0.844 1.01 1.02 0.881

31.5 25.7 26.0 29.2 24.4

82.7 64.1 74.9 84.3 69.9

1.1 <1.0 <1.0 <1.0 <1.0

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

0.0064 0.0054 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

0.0109 0.0078 <0.0040 <0.0040 <0.0040

0.047 0.071 <0.010 <0.010 <0.010

0.038 0.060 <0.010 <0.010 <0.010

0.061 0.098 <0.010 <0.010 <0.010

0.080 0.128 <0.015 <0.015 <0.015

0.036 0.056 <0.010 <0.010 <0.010

0.024 0.040 <0.010 <0.010 <0.010

0.019 0.030 <0.010 <0.010 <0.010

0.061 0.078 0.020 0.016 0.011

0.0091 0.0147 <0.0050 <0.0050 <0.0050

0.070 0.083 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.021 0.033 <0.010 <0.010 <0.010

0.049 0.047 0.050 0.040 0.015

0.079 0.080 0.067 0.055 0.021

0.036 0.035 0.024 0.019 <0.010

0.015 0.019 <0.010 <0.010 <0.010

0.067 0.054 0.062 0.051 0.026

0.056 0.063 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_ELUEL_SE-
4_2019-09-

06_1300

RG_ELUEL_SE-
5_2019-09-

06_1430

RG_HACKDS_SE-
1_2019-09-

08_0900

RG_HACKDS_SE-
2_2019-09-

08_1000

RG_HACKDS_SE-
3_2019-09-

08_1100

L2348448-26 L2348448-27 L2348448-28 L2348448-29 L2348448-30

13:00 14:30 09:00 10:00 11:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

0.45 0.70 41.7 53.0 37.7

<0.10 0.13 0.21 0.20 0.22

92 84 65 85 86

84.3 86.6 45.9 54.7 55.4

<1000 <1000 2000 1500 1900

0.153 0.165 0.301 0.336 0.342

<2.0 <2.0 <2.0 <2.0 <2.0

20.2 16.9 13.5 19.3 17.1

<0.50 <0.50 <0.50 <0.50 <0.50

0.892 0.897 1.55 1.42 2.18

24.1 22.4 21.9 30.1 27.1

58.5 66.1 109 129 154

<1.0 <1.0 1.1 1.0 <1.0

<0.0050 <0.0050 <0.030 <0.037 <0.093

<0.0050 <0.0050 <0.0050 <0.0095 <0.013

<0.010 <0.010 <0.050 <0.062 <0.16

<0.0040 <0.0040 <0.0042 <0.012 <0.014

<0.010 <0.010 0.020 0.029 0.064

<0.010 <0.010 <0.010 0.024 0.035

<0.010 <0.010 0.043 0.111 0.142

<0.015 <0.015 0.045 0.123 0.147

<0.010 <0.010 0.045 0.096 0.152

<0.010 <0.010 0.016 0.032 0.058

<0.010 <0.010 <0.010 <0.019 <0.025

<0.010 0.013 0.116 0.188 0.359

<0.0050 <0.0050 0.0092 0.0184 0.035

<0.010 <0.010 0.023 0.047 0.068

<0.010 <0.010 0.084 0.105 0.267

<0.010 <0.010 <0.010 <0.019 <0.025

0.012 0.025 0.142 0.183 0.508

0.016 0.034 0.289 0.364 0.986

<0.010 0.012 0.073 0.092 0.242

<0.010 <0.010 <0.010 <0.019 <0.025

0.016 0.031 0.403 0.490 1.22

<0.010 <0.010 0.038 0.071 0.117

<0.010 <0.010 <0.010 <0.019 <0.025

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ

DLHM DLHM

DLCI DLCI DLCI

DLCI DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_HACKDS_SE-
4_2019-09-

08_1200

RG_HACKDS_SE-
5_2019-09-

08_1300

RG_LE1_SE-
1_2019-09-

05_1330

RG_LE1_SE-
2_2019-09-

05_1430

RG_LE1_SE-
3_2019-09-

05_1515

L2348448-31 L2348448-32 L2348448-33 L2348448-34 L2348448-35

12:00 13:00 13:30 14:30 15:15

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

24.9 16.6 0.67 0.77 0.55

0.20 0.21 0.18 0.20 0.18

82 81 <50 <50 <50

65.2 55.1 47.1 39.2 47.2

2900 <1000 <1000 <1000 <1000

0.314 0.312 0.237 0.262 0.243

<2.0 <2.0 <2.0 <2.0 <2.0

16.8 11.8 51.9 85.6 55.0

<0.50 <0.50 <0.50 <0.50 <0.50

1.11 0.949 1.18 1.26 1.28

24.2 23.9 50.4 55.1 49.0

135 137 126 121 122

<1.0 <1.0 1.3 1.2 1.8

<0.060 <0.11 <0.0050 <0.0050 <0.0050

<0.011 <0.012 <0.0050 <0.0050 <0.0050

<0.095 <0.17 <0.010 <0.010 <0.010

<0.0088 <0.0096 <0.0040 <0.0040 <0.0040

0.038 0.063 <0.010 <0.010 <0.010

<0.022 0.052 <0.010 <0.010 <0.010

0.084 0.207 <0.010 <0.010 <0.010

0.087 0.218 <0.015 <0.015 <0.015

0.087 0.224 <0.010 <0.010 <0.010

0.034 0.060 <0.010 <0.010 <0.010

<0.022 <0.024 <0.010 <0.010 <0.010

0.222 0.440 0.014 <0.010 0.010

0.020 0.033 <0.0050 <0.0050 <0.0050

0.043 0.068 <0.010 <0.010 <0.010

0.166 0.276 <0.010 <0.010 <0.010

<0.022 0.043 <0.010 <0.010 <0.010

0.336 0.458 0.018 <0.010 <0.010

0.658 0.922 0.018 <0.010 <0.010

0.166 0.228 <0.010 <0.010 <0.010

<0.022 <0.024 <0.010 <0.010 <0.010

0.746 1.29 0.038 0.018 0.016

0.076 0.112 <0.010 <0.010 <0.010

<0.022 <0.024 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ

DLHM DLHM

DLCI DLCI

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM



26-SEP-19 18:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348448 CONTD....

24PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

48

SOIL

SE SE SE SE SE
04-SEP-19 04-SEP-19 04-SEP-19 05-SEP-19 05-SEP-19

RG_MI25_SE-
1_2019-09-

04_1315

RG_MI25_SE-
2_2019-09-

04_1430

RG_MI25_SE-
3_2019-09-

04_1630

RG_MI5_SE-
1_2019-09-

05_0900

RG_MI5_SE-
2_2019-09-

05_1015

L2348448-36 L2348448-37 L2348448-38 L2348448-39 L2348448-40

13:15 14:30 16:30 09:00 10:15

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

1.26 1.02 1.10 1.18 4.31

0.19 0.17 0.17 0.17 0.22

126 139 110 76 168

61.8 64.0 52.2 63.8 92.9

<1000 <1000 <1000 <1000 2800

0.952 0.987 0.948 0.304 0.345

<2.0 <2.0 <2.0 <2.0 <2.0

30.0 25.6 27.2 54.9 46.2

<0.50 <0.50 <0.50 <0.50 <0.50

1.05 1.06 0.973 1.07 1.24

51.3 55.3 49.4 46.5 37.4

191 211 186 118 136

1.1 1.5 <1.0 1.0 1.3

<0.0050 <0.0050 <0.0050 <0.0050 <0.020

<0.0050 <0.0050 <0.0050 <0.0050 <0.020

<0.010 <0.010 <0.010 <0.010 <0.040

0.0041 <0.0040 <0.0040 <0.0040 <0.016

0.026 <0.010 <0.010 <0.010 <0.040

0.027 <0.010 <0.010 <0.010 <0.040

0.036 <0.010 0.012 0.011 <0.040

0.049 <0.015 0.016 <0.015 <0.060

0.023 <0.010 <0.010 0.012 <0.040

0.019 <0.010 <0.010 <0.010 <0.040

0.013 <0.010 <0.010 <0.010 <0.040

0.033 <0.010 0.016 0.023 0.047

<0.0050 <0.0050 <0.0050 <0.0050 <0.020

0.042 <0.010 0.014 <0.010 <0.040

<0.010 <0.010 <0.010 <0.010 <0.040

0.016 <0.010 <0.010 <0.010 <0.040

<0.010 <0.010 <0.010 0.048 0.077

<0.010 <0.010 <0.010 0.064 0.110

<0.010 <0.010 <0.010 0.025 <0.040

<0.010 <0.010 <0.010 <0.010 <0.040

0.021 <0.010 0.012 0.058 0.118

0.038 <0.010 0.014 0.012 <0.040

<0.010 <0.010 <0.010 <0.010 <0.040

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
05-SEP-19 05-SEP-19 05-SEP-19 11-SEP-19 11-SEP-19

RG_MI5_SE3_201
9-09-05_1130

RG_MI5_SE-
4_2019-09-

05_1230

RG_MI5_SE-
5_2019-09-

05_1300

RG_MICOMP_SE-
1_2019-09-

11_1330

RG_MICOMP_SE-
2_2019-09-

11_1230

L2348448-41 L2348448-42 L2348448-43 L2348448-44 L2348448-45

11:30 12:30 13:00 13:30 12:30

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

1.05 1.42 5.24 1.74 7.05

0.14 0.17 0.16 0.16 0.21

69 90 302 60 90

79.6 55.3 98.9 66.3 80.9

<1000 1200 2000 <1000 <1000

0.270 0.291 0.290 0.198 0.257

<2.0 <2.0 <2.0 <2.0 <2.0

51.3 34.9 30.4 27.6 21.6

<0.50 <0.50 <0.50 <0.50 <0.50

1.07 1.02 0.932 0.956 0.917

48.9 39.4 30.7 29.8 30.5

125 119 132 93.2 110

1.2 1.4 <1.0 <1.0 <1.0

<0.0050 <0.0070 <0.023 <0.020 <0.026

<0.0050 <0.0070 <0.023 <0.0060 <0.010

<0.010 <0.014 <0.045 <0.026 <0.035

<0.0040 <0.0056 <0.018 <0.0080 <0.010

<0.010 <0.014 <0.045 0.024 0.035

<0.010 <0.014 <0.045 0.031 0.039

<0.010 <0.014 <0.045 0.059 0.081

<0.015 <0.020 <0.060 0.070 0.090

<0.010 <0.014 <0.045 0.055 0.084

<0.010 <0.014 <0.045 0.020 0.028

<0.010 <0.014 <0.045 0.011 <0.020

<0.010 0.021 <0.045 0.087 0.143

<0.0050 <0.014 <0.023 0.0069 0.011

<0.010 <0.014 <0.045 0.038 0.053

<0.010 <0.014 <0.045 0.026 0.054

<0.010 <0.014 <0.045 0.025 0.027

<0.010 0.046 0.063 0.236 0.275

0.013 0.067 0.094 0.347 0.393

<0.010 0.027 <0.045 0.133 0.151

<0.010 <0.014 <0.045 <0.010 <0.020

0.016 0.053 0.117 0.285 0.402

<0.010 <0.014 <0.045 0.038 0.057

<0.010 <0.014 <0.045 <0.010 <0.020

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLHM DLQ DLQ

DLHM DLHM DLCI DLHM

DLHM DLHM DLCI DLCI

DLHM DLHM DLCI DLCI

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM



26-SEP-19 18:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348448 CONTD....

26PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

48

SOIL

SE SE SE SE SE
11-SEP-19 11-SEP-19 11-SEP-19 10-SEP-19 10-SEP-19

RG_MICOMP_SE-
3_2019-09-

11_1130

RG_MICOMP_SE-
4_2019-09--

11_1030

RG_MICOMP_SE-
5_2019-09-

11_0930

RG_MIDAG_SE-
1_2019-09-

10_0900

RG_MIDAG_SE-
2_2019-09-

10_1130

L2348448-46 L2348448-47 L2348448-48 L2348448-49 L2348448-50

11:30 10:30 09:30 09:00 11:30

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

2.88 2.83 3.02 0.67 1.01

0.19 0.19 0.15 0.11 0.14

108 65 63 79 90

102 65.6 70.6 95.3 97.6

<1000 <1000 <1000 <1000 <1000

0.261 0.240 0.217 0.484 0.474

<2.0 <2.0 <2.0 <2.0 <2.0

32.5 38.7 40.7 5.8 15.4

<0.50 <0.50 <0.50 <0.50 <0.50

1.00 0.941 0.959 0.626 0.790

34.9 35.0 35.3 22.7 23.0

115 108 98.7 121 129

<1.0 <1.0 1.5 <1.0 <1.0

<0.016 <0.020 <0.0050 <0.0070 <0.020

<0.0080 <0.012 <0.0050 <0.0050 <0.0050

<0.030 <0.030 <0.010 <0.010 <0.020

<0.0064 <0.0090 <0.0040 <0.0040 <0.0040

0.024 0.067 <0.010 <0.010 0.017

0.018 0.077 <0.010 <0.010 0.014

0.046 0.119 0.011 0.023 0.056

0.051 0.153 <0.015 0.024 0.060

0.049 0.080 0.012 0.027 0.066

0.016 0.034 <0.010 <0.010 0.020

<0.016 0.033 <0.010 <0.010 <0.010

0.088 0.117 0.025 0.037 0.098

<0.0080 0.0139 <0.0050 <0.0050 0.0062

0.032 0.079 <0.010 0.014 0.036

0.036 0.020 <0.010 0.015 0.039

<0.016 0.056 <0.010 <0.010 <0.010

0.236 0.215 0.055 0.149 0.246

0.344 0.311 0.081 0.232 0.376

0.134 0.118 0.029 0.094 0.155

<0.016 0.023 <0.010 <0.010 <0.010

0.286 0.267 0.075 0.124 0.303

0.034 0.068 0.010 0.016 0.037

<0.016 <0.010 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM DLQ

DLCI DLCI DLCI

DLHM DLCI

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
10-SEP-19 10-SEP-19 10-SEP-19 07-SEP-19 07-SEP-19

RG_MIDAG_SE-
3_2019-09-

10_1015

RG_MIDAG_SE-
4_2019-09-

10_1200

RG_MIDAG_SE-
5_2019-09-

10_1215

RG_MIDCO_SE-
2_2019-09-

07_1330

RG_MIDCO_SE-
3_2019-09-

07_1400

L2348448-51 L2348448-52 L2348448-53 L2348448-54 L2348448-55

10:15 12:00 12:15 13:30 14:00

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

0.83 0.57 1.14 0.80 0.55

0.10 <0.10 0.10 <0.10 <0.10

82 91 95 88 101

77.4 87.9 78.3 62.2 58.8

<1000 <1000 <1000 <1000 <1000

0.462 0.463 0.477 0.287 0.333

<2.0 <2.0 <2.0 <2.0 <2.0

11.7 11.3 11.1 10.2 12.8

<0.50 <0.50 <0.50 <0.50 <0.50

0.539 0.552 0.608 0.491 0.510

23.0 27.2 27.2 26.2 32.8

115 119 130 124 145

<1.0 <1.0 <1.0 1.2 1.3

<0.0050 <0.0050 0.0089 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.012 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 0.012 <0.010 <0.010

<0.010 <0.010 0.013 <0.010 <0.010

0.019 0.012 0.045 <0.010 <0.010

0.020 <0.015 0.049 <0.015 <0.015

0.024 0.016 0.055 <0.010 <0.010

<0.010 <0.010 0.013 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.031 0.024 0.066 0.011 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

0.011 <0.010 0.019 <0.010 <0.010

<0.010 <0.010 0.021 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.073 0.036 0.169 0.033 0.022

0.111 0.053 0.251 0.049 0.037

0.043 0.020 0.101 0.016 0.013

<0.010 <0.010 <0.010 <0.010 <0.010

0.076 0.056 0.177 0.029 0.021

0.011 <0.010 0.021 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_MIDCO_SE-
1_2019-09-

09_0900

RG_MIDCO_SE-
4_2019-09-

09_1015

RG_MIDCO_SE-
5_2019-09-

09_1130

RG_MIUCO_SE-
1_2019-09-

09_1300

RG_MIUCO_SE-
2_2019-09-

09_1415

L2348448-56 L2348448-57 L2348448-58 L2348448-59 L2348448-60

09:00 10:15 11:30 13:00 14:15

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

1.07 1.73 0.63 0.59 0.77

0.11 0.11 <0.10 <0.10 0.10

120 119 124 82 80

74.0 94.2 67.1 55.1 44.6

<1000 1000 <1000 <1000 <1000

0.403 0.370 0.285 0.366 0.351

<2.0 <2.0 <2.0 <2.0 <2.0

17.0 12.3 10.0 12.0 12.6

<0.50 <0.50 <0.50 <0.50 <0.50

0.855 0.813 0.778 0.544 0.651

31.7 28.8 27.5 31.9 30.1

180 169 129 120 102

1.3 1.2 1.4 1.3 1.1

0.0053 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.028 0.026 <0.010 <0.010 0.019

0.029 0.027 <0.015 <0.015 0.021

0.037 0.036 <0.010 <0.010 0.023

0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.042 0.039 0.015 0.015 0.036

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

0.017 0.018 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.127 0.113 0.036 0.028 0.070

0.196 0.182 0.057 0.039 0.095

0.072 0.062 0.021 0.016 0.038

<0.010 <0.010 <0.010 <0.010 0.016

0.113 0.095 0.035 0.033 0.081

0.013 0.011 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 06-SEP-19 06-SEP-19

RG_MIUCO_SE-
3_2019-09-

09_1530

RG_MIUCO_SE-
4_2019-09-

09_1325

RG_MIUCO_SE-
5_2019-09-

09_1545

RG_MIULE_SE-
1_2019-09-

06_1300

RG_MIULE_SE-
2_2019-09-

06_1415

L2348448-61 L2348448-62 L2348448-63 L2348448-64 L2348448-65

15:30 13:25 15:45 13:00 14:15

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

0.65 1.01 0.57 1.33 1.72

<0.10 0.14 <0.10 0.14 0.14

105 89 94 90 78

45.8 50.5 49.7 83.8 70.4

<1000 1100 <1000 <1000 <1000

0.338 0.411 0.326 0.377 0.343

<2.0 <2.0 <2.0 <2.0 <2.0

13.1 18.6 13.2 13.3 18.9

<0.50 <0.50 <0.50 <0.50 <0.50

0.522 0.702 0.575 0.791 0.853

27.5 29.8 30.0 28.2 26.1

99.8 105 112 139 170

<1.0 <1.0 1.3 1.0 <1.0

<0.0050 <0.0085 0.0063 <0.0065 <0.0070

<0.0050 <0.0085 <0.0050 <0.0050 <0.0050

<0.010 <0.017 <0.012 <0.010 <0.010

<0.0040 <0.0068 <0.0040 <0.0040 <0.0040

<0.010 <0.017 <0.010 <0.010 <0.010

<0.010 <0.017 <0.010 <0.010 <0.010

<0.010 <0.017 0.029 0.020 0.020

<0.015 <0.025 0.031 0.022 0.021

0.011 0.018 0.035 0.024 0.023

<0.010 <0.017 <0.010 0.011 0.010

<0.010 <0.017 <0.010 <0.010 <0.010

0.017 0.027 0.047 0.042 0.040

<0.0050 <0.0085 <0.0050 <0.0050 <0.0050

<0.010 <0.017 <0.010 0.018 0.018

<0.010 <0.017 0.020 0.013 0.015

<0.010 <0.017 <0.010 <0.010 <0.010

0.028 0.031 0.186 0.114 0.096

0.039 0.041 0.298 0.153 0.139

0.016 0.022 0.116 0.058 0.052

<0.010 0.032 <0.010 <0.010 <0.010

0.034 0.045 0.134 0.118 0.110

<0.010 <0.017 0.013 0.018 0.019

<0.010 <0.017 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLHM DLQ DLQ

DLHM

DLHM DLCI

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM



26-SEP-19 18:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348448 CONTD....

30PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

48

SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 06-SEP-19 08-SEP-19 06-SEP-19

RG_MIULE_SE-
3_2019-09-06-1530

RG_MIULE_SE-
4_2019-09-

06_1545

RG_MIULE_SE-
5_2019-09-

06_1600

RG_RIVER_2019-
09-08_1300

RG_RIVER_SE_20
19-09-06-1415

L2348448-66 L2348448-67 L2348448-68 L2348448-69 L2348448-70

15:30 15:45 16:00 13:00 14:15

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

1.46 0.73 0.68 0.87 1.65

0.16 0.11 0.12 <0.10 0.12

77 68 63 86 82

59.4 57.4 73.9 86.5 71.0

<1000 <1000 <1000 <1000 1100

0.322 0.330 0.303 0.122 0.346

<2.0 <2.0 <2.0 <2.0 <2.0

15.9 14.3 8.9 12.6 15.7

<0.50 <0.50 <0.50 <0.50 <0.50

0.804 0.681 0.754 0.777 0.767

28.6 28.8 27.8 18.5 23.8

104 109 113 57.4 112

1.5 1.1 1.0 <1.0 <1.0

<0.0050 <0.0050 <0.015 <0.0052 <0.0070

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.017 <0.010 <0.010

<0.0040 <0.0040 <0.0052 <0.0040 <0.0040

<0.010 <0.010 0.019 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 0.022 0.047 0.013 0.018

<0.015 0.023 0.051 <0.015 0.019

<0.010 0.025 0.049 0.015 0.019

<0.010 <0.010 0.019 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 0.048 0.096 0.027 0.037

<0.0050 <0.0050 0.0073 <0.0050 <0.0050

<0.010 0.014 0.035 <0.010 0.019

<0.010 <0.010 0.025 0.016 0.014

<0.010 <0.010 <0.010 <0.010 <0.010

0.014 0.060 0.223 0.076 0.090

0.021 0.091 0.321 0.113 0.130

<0.010 0.046 0.155 0.035 0.046

<0.010 <0.010 <0.010 0.016 <0.010

0.020 0.100 0.319 0.080 0.103

<0.010 0.014 0.045 <0.010 0.018

<0.010 <0.010 <0.010 <0.010 <0.010

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ

DLCI

DLCI
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SOIL

SE SE SE SE
07-SEP-19 09-SEP-19 10-SEP-19 11-SEP-19

RG_RIVER_SE_20
19-09-07_1330

RG_RIVER_SE_20
19-09-09_1100

RG_RIVER_SE_20
19-09-10_0900

RG_RIVER_SE_20
19-09-11_1130

L2348448-71 L2348448-72 L2348448-73 L2348448-74

01:30 11:00 09:00 11:30

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

0.71 1.49 0.77 1.97

<0.10 0.14 0.10 0.16

84 82 89 75

46.1 88.3 87.8 75.3

<1000 <1000 <1000 <1000

0.287 0.168 0.474 0.169

<2.0 <2.0 <2.0 <2.0

12.4 17.5 13.6 16.4

<0.50 <0.50 <0.50 <0.50

0.471 0.865 0.539 0.838

25.6 23.2 24.2 25.5

122 72.9 118 96.7

1.2 <1.0 1.0 <1.0

<0.0050 <0.0058 <0.0050 <0.020

<0.0050 <0.0050 <0.0050 <0.0080

<0.010 <0.010 <0.010 <0.025

<0.0040 <0.0040 <0.0040 <0.0064

<0.010 <0.010 <0.010 0.025

<0.010 <0.010 <0.010 0.032

<0.010 0.015 0.022 0.056

<0.015 0.017 0.023 0.063

<0.010 0.015 0.027 0.085

<0.010 <0.010 <0.010 0.037

<0.010 <0.010 <0.010 <0.016

0.012 0.027 0.034 0.091

<0.0050 <0.0050 <0.0050 <0.0083

<0.010 <0.010 0.013 0.031

<0.010 0.013 0.011 0.030

<0.010 <0.010 <0.010 0.022

0.025 0.054 0.094 0.255

0.039 0.081 0.142 0.374

0.014 0.027 0.061 0.134

<0.010 0.013 <0.010 <0.016

0.028 0.070 0.104 0.290

<0.010 0.011 0.013 0.035

<0.010 <0.010 <0.010 <0.016

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ

DLHM

DLCI

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLCI

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM

DLHM
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SOIL

SE SE SE SE SE
06-SEP-19 10-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_AGCK_SE-
1_2019-09-

06_0900

RG_ERCK_SE_20
19-09-10_1130

RG_CORCK_SE-
1_2019-09-

07_0900

RG_CORCK_SE-
2_2019-09-

07_0930

RG_CORCK_SE-
3_2019-09-

07_1015

L2348448-1 L2348448-2 L2348448-3 L2348448-4 L2348448-5

09:00 11:30 09:00 09:30 10:15

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

73.3 75.8 77.8 83.6 77.2

84.5 88.4 87.7 96.1 91.2

74.6 73.7 76.0 81.4 71.6

79.7 83.2 82.1 87.2 82.7

<0.020 <0.020 0.057 0.120 0.104

<0.15 0.34 0.93 1.81 1.64

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
07-SEP-19 07-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_CORCK_SE-
4_2019-09-

07_1115

RG_CORCK_SE-
5_2019-09-

07_1130

RG_EL1_SE_2019-
09-09_0930

RG_EL1_SE_2019-
09-09_1100

RG_EL1_SE_2019-
09-09_1300

L2348448-6 L2348448-7 L2348448-8 L2348448-9 L2348448-10

11:15 11:30 09:30 11:00 13:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

80.3 77.1 72.3 78.2 80.7

95.0 89.8 82.1 86.8 90.7

73.6 75.5 72.0 78.2 80.2

85.9 81.2 77.8 82.5 85.4

0.155 0.080 <0.020 0.023 <0.020

2.30 1.24 <0.15 0.35 0.23

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_EL1_SE_2019-
09-09_1500

RG_EL1_SE-2019-
09-09_0800

RG_EL19_SE-
1_2019-09-

08_0800

RG_EL19_SE-
2_2019-09-

08_1000

RG_EL19_SE-
3_2019-09-

08_1100

L2348448-11 L2348448-12 L2348448-13 L2348448-14 L2348448-15

15:00 08:00 08:00 10:00 11:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

78.2 76.6 80.7 82.4 84.6

96.4 90.5 88.3 91.9 93.9

77.5 75.3 80.5 81.6 86.4

85.9 83.8 85.6 87.4 89.3

<0.020 <0.020 <0.020 <0.020 <0.020

0.18 0.17 0.18 0.21 0.16

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 07-SEP-19 07-SEP-19 07-SEP-19

RG_EL19_SE-
4_2019-09-

08_1300

RG_EL19_SE-
5_2019-09-

08_1400

RG_ELELKO_SE-
1_2019-09-

07_0900

RG_ELELKO_SE-
2_2019-09-

07_1000

RG_ELELKO_SE-
3_2019-09-

07_1100

L2348448-16 L2348448-17 L2348448-18 L2348448-19 L2348448-20

13:00 14:00 09:00 10:00 11:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

81.0 82.2 86.7 86.0 85.8

86.7 92.5 95.1 93.5 96.1

81.4 82.7 88.5 87.9 85.8

83.6 87.7 89.0 88.1 90.6

<0.020 <0.020 0.026 0.070 0.042

<0.15 0.29 0.34 0.94 0.56

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
07-SEP-19 07-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_ELELKO_SE-
4_2019-09-

07_1200

RG_ELELKO_SE-
5_2019-09-

07_1300

RG_ELUEL_SE-
1_2019-09-

06_1019

RG_ELUEL_SE-
2_2019-09-

06_1130

RG_ELUEL_SE-
3_2019-09-

06_1045

L2348448-21 L2348448-22 L2348448-23 L2348448-24 L2348448-25

12:00 13:00 14:00 10:20 10:45

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

91.1 84.9 96.6 97.3 85.5

98.6 92.9 118.6 117.3 106.3

90.9 85.7 94.3 91.6 79.8

92.5 87.7 109.9 110.4 98.8

0.063 0.099 <0.020 <0.020 <0.020

0.83 1.30 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_ELUEL_SE-
4_2019-09-

06_1300

RG_ELUEL_SE-
5_2019-09-

06_1430

RG_HACKDS_SE-
1_2019-09-

08_0900

RG_HACKDS_SE-
2_2019-09-

08_1000

RG_HACKDS_SE-
3_2019-09-

08_1100

L2348448-26 L2348448-27 L2348448-28 L2348448-29 L2348448-30

13:00 14:30 09:00 10:00 11:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

88.5 83.9 74.0 73.1 100.6

109.4 98.4 79.7 80.5 111.4

89.4 85.9 74.1 73.4 93.3

97.7 90.2 76.2 76.2 106.8

<0.020 <0.020 0.023 0.061 0.098

<0.15 <0.15 0.47 1.09 1.59

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_HACKDS_SE-
4_2019-09-

08_1200

RG_HACKDS_SE-
5_2019-09-

08_1300

RG_LE1_SE-
1_2019-09-

05_1330

RG_LE1_SE-
2_2019-09-

05_1430

RG_LE1_SE-
3_2019-09-

05_1515

L2348448-31 L2348448-32 L2348448-33 L2348448-34 L2348448-35

12:00 13:00 13:30 14:30 15:15

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

86.5 86.8 78.9 77.3 80.1

91.0 98.5 98.3 108.0 104.0

82.0 79.2 78.9 73.1 79.8

89.3 89.5 89.0 93.7 92.1

0.048 0.122 <0.020 <0.020 <0.020

0.94 2.07 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
04-SEP-19 04-SEP-19 04-SEP-19 05-SEP-19 05-SEP-19

RG_MI25_SE-
1_2019-09-

04_1315

RG_MI25_SE-
2_2019-09-

04_1430

RG_MI25_SE-
3_2019-09-

04_1630

RG_MI5_SE-
1_2019-09-

05_0900

RG_MI5_SE-
2_2019-09-

05_1015

L2348448-36 L2348448-37 L2348448-38 L2348448-39 L2348448-40

13:15 14:30 16:30 09:00 10:15

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

83.2 86.6 86.6 79.1 84.8

92.2 94.6 97.6 98.4 109.9

84.7 88.4 88.0 75.6 76.2

87.5 88.9 90.2 93.8 100.1

0.039 <0.020 <0.020 <0.020 0.039

0.49 <0.15 0.16 0.15 0.44

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
05-SEP-19 05-SEP-19 05-SEP-19 11-SEP-19 11-SEP-19

RG_MI5_SE3_201
9-09-05_1130

RG_MI5_SE-
4_2019-09-

05_1230

RG_MI5_SE-
5_2019-09-

05_1300

RG_MICOMP_SE-
1_2019-09-

11_1330

RG_MICOMP_SE-
2_2019-09-

11_1230

L2348448-41 L2348448-42 L2348448-43 L2348448-44 L2348448-45

11:30 12:30 13:00 13:30 12:30

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

88.6 89.1 81.0 86.0 85.9

113.8 106.9 105.4 101.5 99.4

82.1 85.8 75.7 78.6 78.7

104.2 100.2 93.8 91.4 89.5

<0.020 <0.020 <0.043 0.051 0.067

<0.15 0.17 <0.48 0.68 0.91

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
11-SEP-19 11-SEP-19 11-SEP-19 10-SEP-19 10-SEP-19

RG_MICOMP_SE-
3_2019-09-

11_1130

RG_MICOMP_SE-
4_2019-09--

11_1030

RG_MICOMP_SE-
5_2019-09-

11_0930

RG_MIDAG_SE-
1_2019-09-

10_0900

RG_MIDAG_SE-
2_2019-09-

10_1130

L2348448-46 L2348448-47 L2348448-48 L2348448-49 L2348448-50

11:30 10:30 09:30 09:00 11:30

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

86.4 80.2 81.4 84.7 98.1

97.9 89.3 89.9 92.5 114.7

79.9 74.2 76.3 78.9 90.3

89.1 82.3 83.9 87.4 106.4

0.032 0.120 <0.020 <0.020 0.030

0.52 1.51 0.15 0.23 0.55

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
10-SEP-19 10-SEP-19 10-SEP-19 07-SEP-19 07-SEP-19

RG_MIDAG_SE-
3_2019-09-

10_1015

RG_MIDAG_SE-
4_2019-09-

10_1200

RG_MIDAG_SE-
5_2019-09-

10_1215

RG_MIDCO_SE-
2_2019-09-

07_1330

RG_MIDCO_SE-
3_2019-09-

07_1400

L2348448-51 L2348448-52 L2348448-53 L2348448-54 L2348448-55

10:15 12:00 12:15 13:30 14:00

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

84.1 81.6 88.4 83.4 83.2

97.8 97.1 107.1 95.1 92.6

78.2 73.9 81.3 80.2 83.3

86.8 91.0 91.8 88.7 86.8

<0.020 <0.020 0.023 <0.020 <0.020

0.21 0.16 0.43 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_MIDCO_SE-
1_2019-09-

09_0900

RG_MIDCO_SE-
4_2019-09-

09_1015

RG_MIDCO_SE-
5_2019-09-

09_1130

RG_MIUCO_SE-
1_2019-09-

09_1300

RG_MIUCO_SE-
2_2019-09-

09_1415

L2348448-56 L2348448-57 L2348448-58 L2348448-59 L2348448-60

09:00 10:15 11:30 13:00 14:15

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

87.1 85.2 80.1 79.1 85.9

107.7 100.1 91.6 91.1 97.5

79.7 79.3 73.2 73.2 84.9

92.3 87.0 84.6 80.3 89.2

<0.020 <0.020 <0.020 <0.020 <0.020

0.27 0.25 <0.15 <0.15 0.21

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 06-SEP-19 06-SEP-19

RG_MIUCO_SE-
3_2019-09-

09_1530

RG_MIUCO_SE-
4_2019-09-

09_1325

RG_MIUCO_SE-
5_2019-09-

09_1545

RG_MIULE_SE-
1_2019-09-

06_1300

RG_MIULE_SE-
2_2019-09-

06_1415

L2348448-61 L2348448-62 L2348448-63 L2348448-64 L2348448-65

15:30 13:25 15:45 13:00 14:15

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

83.4 81.7 86.5 86.4 94.2

98.8 97.7 92.7 110.0 107.5

73.1 74.8 80.1 77.6 90.5

85.9 84.7 85.7 99.8 103.6

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 0.19 0.28 0.22 0.22

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
06-SEP-19 06-SEP-19 06-SEP-19 08-SEP-19 06-SEP-19

RG_MIULE_SE-
3_2019-09-06-1530

RG_MIULE_SE-
4_2019-09-

06_1545

RG_MIULE_SE-
5_2019-09-

06_1600

RG_RIVER_2019-
09-08_1300

RG_RIVER_SE_20
19-09-06-1415

L2348448-66 L2348448-67 L2348448-68 L2348448-69 L2348448-70

15:30 15:45 16:00 13:00 14:15

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

85.6 79.3 78.6 90.1 81.2

105.3 99.0 98.2 103.6 104.7

84.9 79.1 74.5 82.5 79.0

97.7 90.4 94.1 92.6 93.3

<0.020 <0.020 0.021 <0.020 <0.020

<0.15 0.23 0.48 0.17 0.20

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348448 CONTD....

46PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

48

SOIL

SE SE SE SE
07-SEP-19 09-SEP-19 10-SEP-19 11-SEP-19

RG_RIVER_SE_20
19-09-07_1330

RG_RIVER_SE_20
19-09-09_1100

RG_RIVER_SE_20
19-09-10_0900

RG_RIVER_SE_20
19-09-11_1130

L2348448-71 L2348448-72 L2348448-73 L2348448-74

01:30 11:00 09:00 11:30

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

74.6 81.7 82.9 89.4

102.0 90.3 89.2 96.7

72.3 75.3 77.0 82.9

91.0 82.4 82.0 88.1

<0.020 <0.020 <0.020 0.048

<0.15 0.18 0.22 0.64

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI

DLHM

DLQ

PSAL

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be higher than 
usual.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

26-SEP-19 18:34 (MT)

L2348448 CONTD....
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Additional Comments for Sample Listed:

Samplenum Matrix Sample Comments

L2348448-28
L2348448-3
L2348448-44
L2348448-50
L2348448-53
L2348448-56
L2348448-57
L2348448-65
L2348448-7
L2348448-70
L2348448-8

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Note: Watery sample
Note: Watery sample
Note: Watery sample
Note: Watery sample
Note: Watery sample
Note: Watery sample
Note: Watery sample
Note: Watery sample
Note: Watery sample
Note: Watery sample
Note: Watery sample

Report Remarks

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PH-1:9-CL

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

pH (1:9 H2O)

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

CSSS Ch. 16

Method Reference** Matrix 

Test Method References:            

Version: FINAL   
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PSA-PIPET-DETAIL-SK Particle size - Sieve and Pipette

where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

Soil SSIR-51 METHOD 3.2.1

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 26-SEP-19Workorder: L2348448

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK Soil

R4834202

R4835892

R4835898

R4836472

Batch

Batch

Batch

Batch

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

WG3166537-1

WG3166537-4

WG3166537-2

WG3166537-3

WG3166532-1

WG3166532-4

WG3166532-2

WG3166532-3

WG3166533-1

WG3166533-4

WG3166533-2

WG3166533-3

WG3166535-1

WG3166535-4

WG3166535-2

WG3166535-3

L2348448-65

08-109_SOIL

0.5

L2348448-10

08-109_SOIL

0.5

L2348448-30

08-109_SOIL

0.5

L2348448-50

08-109_SOIL

0.5

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

1.58

108.3

93.2

<0.050

2.08

96.4

93.2

<0.050

1.70

94.9

94.0

<0.050

1.66

95.7

94.6

<0.050

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

2.1

1.1

0.4

1.1

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.05

0.05

0.05

1.61

2.10

1.70

1.64
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Quality Control Report
Page 2 ofReport Date: 26-SEP-19Workorder: L2348448

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

Soil

Soil

R4837629

R4830071

R4830073

R4831403

R4831404

Batch

Batch

Batch

Batch

Batch

IRM

LCS

MB

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

DUP

IRM

WG3168507-4

WG3168507-2

WG3168507-3

WG3165584-1

WG3165584-2

WG3165584-4

WG3165584-3

WG3165604-9

WG3165604-2

WG3165604-4

WG3165604-3

WG3165579-1

WG3165579-2

WG3165579-4

WG3165579-3

WG3165586-1

WG3165586-2

08-109_SOIL

0.5

L2348448-29

08-109_SOIL

SULFADIAZINE

L2348448-64

08-109_SOIL

SULFADIAZINE

L2348448-10

08-109_SOIL

SULFADIAZINE

L2348448-50

08-109_SOIL

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

95.0

93.3

<0.050

13.3

103.0

103.0

<0.05

5.99

95.5

102.5

<0.05

5.17

96.0

99.1

<0.05

4.36

24-SEP-19

24-SEP-19

24-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

8.1

2.1

1.5

2.7

20

20

20

20

80-120

80-120

80-120

90-110

80-120

90-110

80-120

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.05

0.05

0.05

14.4

6.12

5.09

4.24
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Quality Control Report
Page 3 ofReport Date: 26-SEP-19Workorder: L2348448

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-LECO-SK

HG-200.2-CVAA-CL

Soil

Soil

R4831404

R4831048

Batch

Batch

IRM

LCS

MB

CRM

CRM

CRM

CRM

CRM

DUP

DUP

DUP

DUP

DUP

LCS

LCS

LCS

LCS

LCS

MB

WG3165586-2

WG3165586-4

WG3165586-3

WG3165646-8

WG3165674-4

WG3165703-4

WG3166292-4

WG3166315-4

WG3165646-9

WG3165674-5

WG3165703-5

WG3166292-5

WG3166315-5

WG3165646-7

WG3165674-3

WG3165703-3

WG3166292-3

WG3166315-3

WG3165646-5

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

TILL-1

TILL-1

TILL-1

L2348448-2

L2348448-26

L2348448-48

L2348448-49

L2348448-69

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

94.3

99.6

<0.05

96.8

96.2

97.6

80.5

95.8

0.0417

0.0164

0.0314

0.0227

0.0184

91.2

90.5

94.9

97.5

85.7

21-SEP-19

21-SEP-19

21-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

6.7

3.1

14

15

2.5

40

40

40

40

40

80-120

90-110

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

0.05

0.0446

0.0159

0.0274

0.0196

0.0180
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Quality Control Report
Page 4 ofReport Date: 26-SEP-19Workorder: L2348448

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

R4831048

R4823553

Batch

Batch

MB

MB

MB

MB

MB

CRM

WG3165646-5

WG3165674-1

WG3165703-1

WG3166292-1

WG3166315-1

WG3165646-8 TILL-1

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

<0.0050

<0.0050

<0.0050

<0.0050

<0.0050

108.2

98.6

101.1

98.5

104.1

89.6

4.0

96.0

112.6

107.8

96.8

101.2

98.4

98.7

102.4

106.6

107.3

101.9

103.2

99.5

107.9

0.29

0.22

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

0.005

0.005

0.005

0.005

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
CRM

CRM

WG3165646-8

WG3165674-4

TILL-1

TILL-1

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

105.3

110.3

0.121

1.0

116.6

0.12

92.0

105.5

105.4

0.8

110.1

100.7

103.8

106.0

107.8

90.3

3.3

100.2

112.1

106.9

98.5

103.3

100.5

97.7

104.0

109.1

107.9

103.7

105.5

101.9

104.8

0.28

0.23

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
CRM

CRM

WG3165674-4

WG3166292-4

TILL-1

TILL-1

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Aluminum (Al)

Antimony (Sb)

Antimony (Sb)

Arsenic (As)

Arsenic (As)

Barium (Ba)

Barium (Ba)

Beryllium (Be)

Beryllium (Be)

Bismuth (Bi)

Bismuth (Bi)

Boron (B)

Boron (B)

Cadmium (Cd)

Cadmium (Cd)

Calcium (Ca)

Calcium (Ca)

Chromium (Cr)

Chromium (Cr)

Cobalt (Co)

Cobalt (Co)

Copper (Cu)

100.0

111.2

0.121

1.0

112.5

0.13

90.6

105.2

105.7

0.8

104.3

101.2

95.5

96.1

97.2

98.2

100.1

97.8

103.7

100.6

87.8

87.2

3.1

3.3

98.2

96.3

106.8

101.5

101.8

100.0

94.5

93.0

98.6

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

38



Quality Control Report
Page 7 ofReport Date: 26-SEP-19Workorder: L2348448

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
CRMWG3166292-4 TILL-1

Copper (Cu)

Iron (Fe)

Iron (Fe)

Lead (Pb)

Lead (Pb)

Lithium (Li)

Lithium (Li)

Magnesium (Mg)

Magnesium (Mg)

Manganese (Mn)

Manganese (Mn)

Molybdenum (Mo)

Molybdenum (Mo)

Nickel (Ni)

Nickel (Ni)

Phosphorus (P)

Phosphorus (P)

Potassium (K)

Potassium (K)

Selenium (Se)

Selenium (Se)

Silver (Ag)

Silver (Ag)

Sodium (Na)

Sodium (Na)

Strontium (Sr)

Strontium (Sr)

Thallium (Tl)

Thallium (Tl)

Tin (Sn)

Tin (Sn)

Titanium (Ti)

Titanium (Ti)

Tungsten (W)

92.2

99.6

98.0

95.9

95.7

100.1

95.5

103.7

104.1

103.3

101.8

100.7

99.3

100.4

99.6

96.0

97.9

103.0

100.0

0.29

0.28

0.21

0.22

99.8

97.9

105.8

100.8

0.118

0.116

1.0

0.9

105.8

100.4

0.20

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.11-0.51

0.13-0.33

0.13-0.33

70-130

70-130

70-130

70-130

0.077-0.18

0.077-0.18

0-3.1

0-3.1

70-130

70-130

0-0.66

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

%

%

mg/kg
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Quality Control Report
Page 8 ofReport Date: 26-SEP-19Workorder: L2348448

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
CRM

DUP

WG3166292-4

WG3165646-9

TILL-1

L2348448-2

Tungsten (W)

Uranium (U)

Uranium (U)

Vanadium (V)

Vanadium (V)

Zinc (Zn)

Zinc (Zn)

Zirconium (Zr)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

0.13

90.3

95.8

101.0

98.1

100.3

99.3

0.7

0.8

7500

0.76

5.39

190

0.56

<0.20

<5.0

1.14

26900

12.5

6.33

12.4

12900

7.99

8.8

6200

184

1.22

23.6

1190

1270

2.55

0.19

56

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20

7.3

9.8

14

15

N/A

N/A

12

9.5

20

11

9.4

6.8

18

19

8.6

8.6

10

12

6.9

36

10

14

15

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

0-0.66

70-130

70-130

70-130

70-130

70-130

70-130

0-1.8

0-1.8

mg/kg

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

9210

0.81

5.94

219

0.65

<0.20

6.6

1.28

29500

15.3

7.06

13.7

13800

9.53

10.6

6750

201

1.35

26.6

1280

1830

2.82

0.21

65

38



Quality Control Report
Page 9 ofReport Date: 26-SEP-19Workorder: L2348448

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
DUP

DUP

WG3165646-9

WG3165674-5

L2348448-2

L2348448-26

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

52.4

<1000

0.212

<2.0

18.6

<0.50

0.968

32.0

94.5

<1.0

5250

0.37

4.89

110

0.42

<0.20

6.9

0.534

70400

14.0

3.24

6.56

10300

4.82

7.5

14300

393

1.13

14.0

1300

1320

0.44

<0.10

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

11

N/A

18

N/A

6.8

N/A

12

19

12

N/A

2.1

5.1

7.6

8.2

4.2

N/A

0.4

8.2

7.1

2.6

8.1

0.6

9.1

5.3

6.2

5.2

9.4

6.1

3.9

3.9

1.3

3.5

N/A

40

30

30

40

40

30

30

30

30

30

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

58.4

<1000

0.253

<2.0

19.9

<0.50

1.09

38.9

107

<1.0

5140

0.35

4.54

101

0.40

<0.20

6.9

0.580

65600

13.6

2.99

6.52

9430

4.57

7.1

15100

358

1.06

13.5

1250

1340

0.45

<0.10
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
DUP

DUP

WG3165674-5

WG3165703-5

L2348448-26

L2348448-48

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

96

94.6

<1000

0.156

<2.0

18.4

<0.50

0.909

24.9

61.1

<1.0

8160

0.93

7.06

206

0.66

<0.20

8.4

1.18

41100

14.5

5.41

12.9

16600

9.96

9.8

7690

167

1.46

24.8

1650

1600

3.37

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

3.6

12

N/A

2.2

N/A

9.1

N/A

2.0

3.3

4.3

N/A

23

4.7

7.7

18

17

N/A

15

11

3.2

13

11

14

7.2

7.4

16

9.3

5.8

11

10

25

14

11

40

40

30

30

40

40

30

30

30

30

30

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

92

84.3

<1000

0.153

<2.0

20.2

<0.50

0.892

24.1

58.5

<1.0

6510

0.89

6.54

172

0.56

<0.20

7.2

1.06

39800

12.7

4.86

11.2

15400

9.25

8.4

7010

157

1.30

22.4

1290

1390

3.02
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
DUP

DUP

WG3165703-5

WG3166292-5

L2348448-48

L2348448-49

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

0.18

72

80.8

<1000

0.257

<2.0

47.1

<0.50

1.17

39.6

109

1.8

10300

0.44

9.11

108

0.79

<0.20

6.2

0.776

55600

12.6

19.9

14.8

23100

11.8

17.7

7690

453

1.77

43.3

1200

1730

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

14

13

13

N/A

17

N/A

15

N/A

20

12

9.6

20

4.8

0.8

0.1

6.2

11

N/A

23

3.3

8.7

6.0

2.5

2.0

9.8

3.3

6.4

4.0

0.1

4.1

1.4

0.6

15

40

40

40

30

30

40

40

30

30

30

30

30

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.15

63

70.6

<1000

0.217

<2.0

40.7

<0.50

0.959

35.3

98.7

1.5

10800

0.45

9.11

102

0.89

<0.20

7.9

0.751

60700

13.4

20.4

14.5

21000

12.2

18.8

7390

453

1.85

42.7

1190

2010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
DUP

LCS

WG3166292-5

WG3165646-7

L2348448-49
Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

0.63

<0.10

73

85.2

<1000

0.419

<2.0

8.2

<0.50

0.571

22.0

126

<1.0

90.2

101.9

96.4

84.9

91.2

88.6

94.6

88.0

87.1

88.8

84.0

83.0

86.7

92.1

90.2

91.7

89.4

96.5

89.1

90.7

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

5.8

N/A

7.5

11

N/A

14

N/A

33

N/A

9.2

3.3

4.1

N/A

30

40

40

40

30

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.67

0.11

79

95.3

<1000

0.484

<2.0

5.8

<0.50

0.626

22.7

121

<1.0
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
LCS

LCS

WG3165646-7

WG3165674-3

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

87.4

84.8

88.6

90.2

82.7

89.8

93.4

96.0

87.3

97.2

90.5

89.5

101.6

101.2

107.3

103.2

92.9

100.8

96.4

101.3

100.4

97.7

99.9

93.3

92.6

94.3

100.3

100.7

103.9

100.5

106.7

99.4

99.9

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
LCS

LCS

WG3165674-3

WG3165703-3

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

92.4

99.3

98.5

96.9

87.3

97.3

99.9

102.4

91.3

90.1

99.6

99.5

107.8

98.9

99.1

94.7

82.6

87.0

88.8

90.0

96.5

92.2

89.7

88.0

87.4

93.2

93.5

92.1

101.6

95.1

98.4

94.6

98.6

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
LCS

LCS

WG3165703-3

WG3166292-3

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

88.1

93.5

96.6

91.0

86.7

92.7

95.9

92.3

81.9

83.3

96.4

96.7

96.3

98.5

98.6

96.4

84.7

84.5

89.8

88.3

99.6

92.9

91.0

99.6

88.3

92.4

92.2

88.4

103.4

97.0

95.4

96.6

99.7

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
LCS

MB

WG3166292-3

WG3165646-5

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

90.3

92.7

97.0

89.8

89.9

93.9

94.5

94.1

81.2

83.4

98.0

98.4

93.3

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
MB

MB

WG3165646-5

WG3165674-1

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
MB

MB

WG3165674-1

WG3165703-1

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
MB

MB

WG3165703-1

WG3166292-1

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Aluminum (Al)

Antimony (Sb)

Antimony (Sb)

Arsenic (As)

Arsenic (As)

Barium (Ba)

Barium (Ba)

Beryllium (Be)

Beryllium (Be)

Bismuth (Bi)

Bismuth (Bi)

Boron (B)

Boron (B)

Cadmium (Cd)

Cadmium (Cd)

Calcium (Ca)

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

<50

<0.10

<0.10

<0.10

<0.10

<0.50

<0.50

<0.10

<0.10

<0.20

<0.20

<5.0

<5.0

<0.020

<0.020

<50

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50

50

0.1

0.1

0.1

0.1

0.5

0.5

0.1

0.1

0.2

0.2

5

5

0.02

0.02

50
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4823553Batch
MBWG3166292-1

Calcium (Ca)

Chromium (Cr)

Chromium (Cr)

Cobalt (Co)

Cobalt (Co)

Copper (Cu)

Copper (Cu)

Iron (Fe)

Iron (Fe)

Lead (Pb)

Lead (Pb)

Lithium (Li)

Lithium (Li)

Magnesium (Mg)

Magnesium (Mg)

Manganese (Mn)

Manganese (Mn)

Molybdenum (Mo)

Molybdenum (Mo)

Nickel (Ni)

Nickel (Ni)

Phosphorus (P)

Phosphorus (P)

Potassium (K)

Potassium (K)

Selenium (Se)

Selenium (Se)

Silver (Ag)

Silver (Ag)

Sodium (Na)

Sodium (Na)

Strontium (Sr)

Strontium (Sr)

Sulfur (S)

<50

<0.50

<0.50

<0.10

<0.10

<0.50

<0.50

<50

<50

<0.50

<0.50

<2.0

<2.0

<20

<20

<1.0

<1.0

<0.10

<0.10

<0.50

<0.50

<50

<50

<100

<100

<0.20

<0.20

<0.10

<0.10

<50

<50

<0.50

<0.50

<1000

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.5

0.5

0.1

0.1

0.5

0.5

50

50

0.5

0.5

2

2

20

20

1

1

0.1

0.1

0.5

0.5

50

50

100

100

0.2

0.2

0.1

0.1

50

50

0.5

0.5

1000
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4823553

R4822138

R4826152

R4826191

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

WG3166292-1

WG3165789-3

WG3165789-2

WG3165789-1

WG3166404-3

WG3166404-2

WG3166404-1

WG3167081-2

WG3167081-1

L2348448-1

L2348448-23

Sulfur (S)

Thallium (Tl)

Thallium (Tl)

Tin (Sn)

Tin (Sn)

Titanium (Ti)

Titanium (Ti)

Tungsten (W)

Tungsten (W)

Uranium (U)

Uranium (U)

Vanadium (V)

Vanadium (V)

Zinc (Zn)

Zinc (Zn)

Zirconium (Zr)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

<1000

<0.050

<0.050

<2.0

<2.0

<1.0

<1.0

<0.50

<0.50

<0.050

<0.050

<0.20

<0.20

<2.0

<2.0

<1.0

<1.0

32.8

95.4

<0.25

56.8

96.4

<0.25

93.6

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

12

3.4

20

20

90-110

90-110

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

1000

0.05

0.05

2

2

1

1

0.5

0.5

0.05

0.05

0.2

0.2

2

2

1

1

0.25

0.25

36.9

54.9
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4826191

R4826250

R4830412

Batch

Batch

Batch

MB

DUP

DUP

LCS

LCS

MB

MB

DUP

WG3167081-1

WG3167256-3

WG3167256-6

WG3167256-2

WG3167256-5

WG3167256-1

WG3167256-4

WG3169044-4

L2348448-32

L2348448-72

L2348448-1

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

<0.25

79.2

50.6

99.5

95.0

<0.25

<0.25

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

0.010

0.017

<0.0050

<0.010

<0.010

<0.010

0.030

0.041

0.015

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

2.2

5.6

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1.2

N/A

N/A

N/A

N/A

7.2

0.5

14

20

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

90-110

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.25

0.25

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

77.5

47.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

0.017

<0.0050

<0.010

<0.010

<0.010

0.028

0.041

0.013
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4830412Batch
DUP

DUP

IRM

WG3169044-4

WG3169044-8

WG3169044-11

L2348448-1

L2348448-23

ALS PAH RM2

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

<0.010

0.038

<0.010

<0.010

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

0.016

<0.0050

<0.010

<0.010

<0.010

0.037

0.056

0.021

<0.010

0.047

<0.010

<0.010

99.1

95.0

98.6

85.9

86.4

85.8

84.4

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

N/A

6.7

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

22

N/A

N/A

N/A

N/A

30

18

16

N/A

29

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.010

0.036

<0.010

<0.010

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

0.020

<0.0050

<0.010

<0.010

<0.010

0.050

0.067

0.024

<0.010

0.062

<0.010

<0.010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4830412Batch
IRM

IRM

WG3169044-11

WG3169044-2

ALS PAH RM2

ALS PAH RM2

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

90.4

84.5

83.3

91.8

81.9

95.3

87.5

99.1

93.4

97.4

100.4

85.4

89.5

94.1

109.7

93.8

107.9

91.1

87.3

83.2

83.7

101.8

81.4

80.6

93.6

91.9

104.6

100.1

106.2

101.4

104.7

111.8

83.1

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4830412Batch
IRM

IRM

LCS

WG3169044-2

WG3169044-6

WG3169044-1

ALS PAH RM2

ALS PAH RM2

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

101.3

101.6

112.2

111.9

121.0

103.2

100.5

100.3

96.7

115.8

97.7

96.1

106.8

100.5

115.9

104.1

126.7

101.4

104.0

113.4

68.0

108.9

113.4

86.6

80.1

90.9

81.0

95.3

89.2

89.6

92.9

95.3

93.8

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4830412Batch
LCS

LCS

WG3169044-1

WG3169044-12

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

95.4

93.0

91.4

81.4

92.4

82.4

81.6

85.6

94.3

86.5

93.7

82.2

89.3

83.3

93.0

82.2

99.9

91.4

92.8

87.6

94.7

96.1

98.4

93.7

90.0

85.0

82.9

85.2

84.5

83.8

94.4

87.1

92.7

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4830412Batch
LCS

LCS

MB

WG3169044-12

WG3169044-5

WG3169044-3

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

85.6

106.8

99.0

117.0

105.3

121.0

114.1

116.6

119.7

121.8

121.1

121.3

119.9

119.3

102.9

108.1

101.3

99.7

104.6

119.2

111.4

121.5

102.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4830412Batch
MB

MB

WG3169044-3

WG3169044-7

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

83.0

80.2

83.8

92.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4830412Batch
MB

MB

WG3169044-7

WG3169044-9

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

<0.010

<0.010

<0.010

<0.010

<0.010

86.5

84.3

95.3

112.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

80.7

80.9

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4830412

R4831370

Batch

Batch

MB

DUP

DUP

WG3169044-9

WG3169314-2

WG3169314-5

L2348448-32

L2348448-72

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

84.7

89.9

<0.11

<0.012

<0.17

<0.0096

0.060

0.049

0.183

0.055

<0.024

0.195

0.401

0.029

0.062

0.271

0.042

0.446

0.895

0.229

<0.024

1.21

0.101

<0.024

<0.0058

<0.0050

<0.010

<0.0040

<0.010

<0.010

0.018

<0.010

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

N/A

N/A

N/A

N/A

5.4

6.1

12

8.6

N/A

14

9.4

12

9.4

1.7

4.4

2.6

3.1

0.2

N/A

6.2

10

N/A

N/A

N/A

N/A

N/A

N/A

N/A

16

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

60-130

60-130

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.11

<0.012

<0.17

<0.0096

0.063

0.052

0.207

0.060

<0.024

0.224

0.440

0.033

0.068

0.276

0.043

0.458

0.922

0.228

<0.024

1.29

0.112

<0.024

<0.0058

<0.0050

<0.010

<0.0040

<0.010

<0.010

0.015

<0.010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4831370Batch
DUP

IRM

WG3169314-5

WG3169314-3

L2348448-72

ALS PAH RM2

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

<0.010

0.016

0.029

<0.0050

0.015

0.013

<0.010

0.069

0.102

0.033

0.012

0.081

0.016

<0.010

116.6

87.1

120.5

89.9

109.9

96.4

123.7

98.5

110.1

118.7

119.4

91.8

115.7

102.9

117.8

103.0

106.2

109.8

108.1

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

N/A

6.9

7.8

N/A

N/A

0.8

N/A

24

22

20

11

15

40

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.010

0.015

0.027

<0.0050

<0.010

0.013

<0.010

0.054

0.081

0.027

0.013

0.070

0.011

<0.010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4831370Batch
IRM

LCS

MB

WG3169314-3

WG3169314-4

WG3169314-1

ALS PAH RM2
Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

114.9

112.3

80.0

74.5

84.6

77.3

88.3

84.6

82.2

92.7

83.2

86.6

87.3

91.7

84.1

76.0

94.1

74.8

73.5

74.0

88.5

80.3

86.1

71.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4831370

R4826389

R4826509

R4827409

R4828034

Batch

Batch

Batch

Batch

Batch

MB

DUP

IRM

IRM

IRM

DUP

IRM

WG3169314-1

WG3166775-2

WG3166775-1

WG3166771-1

WG3166781-3

WG3166777-2

WG3166777-1

L2348448-22

SAL-STD10

SAL-STD10

SAL-STD10

L2348448-59

SAL-STD10

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:2 soil:water)

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

74.4

76.7

78.9

88.6

8.27

7.79

7.78

7.77

7.36

7.75

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

19-SEP-19

19-SEP-19

0.02

0.04

0.2

0.2

7.4-8

7.4-8

7.4-8

7.4-8

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

pH

pH

pH

pH

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J

J

8.25

7.32
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PH-1:9-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4828951

R4828068

R4836010

R4841188

Batch

Batch

Batch

Batch

DUP

IRM

DUP

IRM

DUP

IRM

DUP

WG3166776-2

WG3166776-1

WG3168334-2

WG3168334-1

WG3167080-1

WG3167080-2

WG3167084-1

L2348448-48

SAL-STD10

L2348448-43

SAL-STD10

L2348448-26

2017-PSA

L2348448-40

pH (1:2 soil:water)

pH (1:2 soil:water)

pH (1:9)

pH (1:9)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

7.20

7.66

7.50

8.40

<1.0

<1.0

1.5

19.4

35.2

18.8

12.0

10.1

2.7

3.2

3.9

9.9

15.7

12.1

14.8

22.8

17.7

8.7

1.8

13.0

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

0.02

0.04

N/A

N/A

0.1

1.1

2.3

1.0

1.1

1.1

0.1

0.0

0.3

0.6

0.2

0.3

5

5

5

5

5

5

5

5

5

5

5

5

7.4-8

7.96-8.56

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

pH

pH

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

RPD-NA

RPD-NA

J

J

J

J

J

J

J

J

J

J

7.22

7.54

<1.0

<1.0

1.4

18.3

32.9

19.8

13.1

11.2

2.9

8.7

2.1

12.3
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4841188

R4841731

Batch

Batch

DUP

IRM

DUP

IRM

WG3167084-1

WG3167084-2

WG3167113-1

WG3167113-2

L2348448-40

2017-PSA

L2348448-63

2017-PSA

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

26.3

22.1

9.3

8.4

8.3

2.1

2.7

4.1

10.2

14.5

12.9

15.7

22.8

17.2

23.4

7.9

7.7

13.6

13.6

6.8

12.2

12.9

1.9

2.8

3.6

9.5

14.8

13.5

15.3

23.1

17.3

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

1.0

0.5

0.6

1.1

0.9

0.6

0.0

0.6

0.8

1.0

0.4

1.4

0.3

0.0

0.4

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

25.3

21.6

9.8

9.5

9.2

1.4

23.4

7.3

6.9

12.6

14.0

8.2

12.6

12.9

2.3
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4846588Batch
DUP

IRM

WG3167078-1

WG3167078-2

L2348448-6

2017-PSA

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

<1.0

2.7

4.8

7.0

10.8

8.0

26.4

35.3

5.1

2.5

3.8

10.8

16.6

12.8

13.7

22.0

17.8

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

N/A

0.1

0.2

0.4

1.1

1.4

1.4

1.5

0.1

5

5

5

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

J

J

J

J

J

J

J

J

<1.0

2.6

5.0

6.6

9.7

6.6

27.7

36.8

5.1
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

33
34
35
36
37
38
39
40
41
42
43

05-SEP-19 13:30
05-SEP-19 14:30
05-SEP-19 15:15
04-SEP-19 13:15
04-SEP-19 14:30
04-SEP-19 16:30
05-SEP-19 09:00
05-SEP-19 10:15
05-SEP-19 11:30
05-SEP-19 12:30
05-SEP-19 13:00

20-SEP-19 09:00
20-SEP-19 09:00
20-SEP-19 09:00
19-SEP-19 08:00
19-SEP-19 08:00
19-SEP-19 08:00
20-SEP-19 09:00
20-SEP-19 09:00
20-SEP-19 09:00
20-SEP-19 09:00
20-SEP-19 09:00

14
14
14
14
14
14
14
14
14
14
14

15
15
15
15
15
15
15
15
15
15
15

% Moisture
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2348448 were received on 14-SEP-19 09:55.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

days
days
days
days
days
days
days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-SEP-19

Lab Work Order #: L2349319

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
30-SEP-19 16:26 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

RegionalC of C Numbers:
Legal Site Desc: 



30-SEP-19 16:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349319 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 15-SEP-19 15-SEP-19

RG_ALUSM_SE-
1_2019-09-

09_1500

RG_ALUSM_SE-
2_2019-09-

09_1310

RG_ALUSM_SE-
3_2019-09-

09_1145

RG_FODGH_SE-
1_2019-09-

15_0831

RG_FODGH_SE-
2_2019-09-

15_0920

L2349319-1 L2349319-2 L2349319-3 L2349319-4 L2349319-5

15:00 13:10 11:45 08:31 09:20

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

44.4 56.0 64.5 74.6 50.3

7.87 7.64 7.59 7.16 7.89

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 1.0

2.8 <1.0 <1.0 <1.0 3.9

8.0 4.2 3.2 <1.0 8.6

20.4 17.4 15.0 5.0 19.7

21.8 20.1 18.0 10.9 19.8

20.8 26.2 28.2 35.3 20.6

21.6 27.1 30.1 41.2 21.8

3.8 4.0 4.3 5.8 3.6

Sandy loam Silt loam Silt loam Silt loam Sandy loam

5.34 4.47 5.80 6.20 5.07

6820 8380 10900 11600 8210

0.54 0.39 0.42 0.35 0.61

5.50 5.91 5.85 5.50 6.20

200 172 201 220 218

0.56 0.60 0.71 0.74 0.63

<0.20 <0.20 <0.20 <0.20 <0.20

6.9 6.5 9.2 11.0 8.3

1.05 0.652 0.780 0.938 1.11

45400 35600 40400 44800 50800

11.6 11.3 14.5 15.9 13.8

4.97 5.11 5.96 5.74 5.40

10.9 12.2 14.0 15.2 11.6

14100 17400 18600 19100 16200

8.22 10.3 12.1 12.5 9.19

8.9 13.6 15.9 16.8 10.3

12700 9880 11000 11900 14500

471 207 281 172 500

0.0343 0.0343 0.0356 0.0403 0.0298

1.16 0.98 1.14 1.08 1.36

24.5 17.7 20.9 22.4 26.3

1890 1270 1450 1550 1900

1470 1470 2130 2350 1820

3.79 1.23 1.67 2.27 4.02

0.16 0.13 0.14 0.17 0.17

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



30-SEP-19 16:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349319 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_FODGH_SE-
3_2019-09-

15_1012

RG_FODGH_SE-
4_2019-09-

15_1054

RG_FODGH_SE-
5_2019-09-

15_1136

RG_RIVER_SE_20
19-09-15_0831

L2349319-6 L2349319-7 L2349319-8 L2349319-9

10:12 10:54 11:36 08:31

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

70.4 65.1 80.3 81.8

7.58 7.68 7.73 7.60

<1.0 <1.0 2.6 1.3

<1.0 <1.0 1.7 1.2

<1.0 1.6 2.2 1.4

<1.0 4.8 8.1 3.0

2.7 8.9 15.5 8.0

12.0 15.3 11.9 10.4

34.5 29.6 24.1 31.2

43.2 34.1 28.7 36.9

7.4 4.9 5.2 6.6

Silt loam Silt loam Silt loam Silt loam

8.25 7.47 6.46 7.59

6780 7490 7090 6560

0.54 0.68 0.64 0.51

5.64 7.05 6.38 4.88

207 260 231 215

0.59 0.71 0.61 0.55

<0.20 <0.20 <0.20 <0.20

7.8 7.5 16.2 18.8

1.63 1.60 1.37 1.40

60400 65800 62400 56700

11.9 13.3 12.3 11.7

5.76 6.87 6.34 5.39

14.9 15.8 13.2 12.8

15800 19400 17400 14000

9.48 10.8 9.82 8.74

10.1 10.9 10.1 9.7

15200 16700 15200 12800

556 1090 630 533

0.0484 0.0456 0.0365 0.0436

1.22 1.42 1.33 1.18

34.8 29.9 33.6 32.1

1590 1990 1940 1510

1360 1550 1490 1420

9.04 6.41 3.64 5.44

0.26 0.25 0.20 0.21

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



30-SEP-19 16:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349319 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 15-SEP-19 15-SEP-19

RG_ALUSM_SE-
1_2019-09-

09_1500

RG_ALUSM_SE-
2_2019-09-

09_1310

RG_ALUSM_SE-
3_2019-09-

09_1145

RG_FODGH_SE-
1_2019-09-

15_0831

RG_FODGH_SE-
2_2019-09-

15_0920

L2349319-1 L2349319-2 L2349319-3 L2349319-4 L2349319-5

15:00 13:10 11:45 08:31 09:20

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

82 74 88 98 92

69.6 50.0 57.8 64.8 75.2

<1000 <1000 <1000 2200 <1000

0.161 0.193 0.239 0.256 0.196

<2.0 <2.0 <2.0 <2.0 <2.0

9.8 6.4 7.1 7.7 12.7

<0.50 <0.50 <0.50 <0.50 <0.50

1.04 0.664 0.799 0.972 1.15

27.1 18.3 23.4 24.3 31.7

102 94.1 110 120 113

<1.0 <1.0 <1.0 1.3 <1.0

<0.0090 <0.0070 <0.0065 <0.010 <0.0080

<0.0050 <0.0050 <0.0065 <0.010 <0.0050

<0.010 <0.010 <0.013 <0.020 <0.010

<0.0040 0.0050 <0.0052 <0.0080 <0.0040

<0.010 <0.010 <0.013 <0.020 <0.010

<0.010 <0.010 <0.013 <0.020 <0.010

0.015 0.010 0.014 <0.020 0.014

0.016 <0.015 0.016 0.021 <0.015

0.014 <0.010 0.013 <0.020 0.014

<0.010 <0.010 <0.013 <0.020 <0.010

<0.010 <0.010 <0.013 <0.020 <0.010

0.031 0.024 0.032 0.042 0.031

<0.0050 <0.0050 <0.0065 <0.010 <0.0050

<0.010 <0.010 <0.013 <0.020 <0.010

0.018 0.015 <0.013 <0.020 0.018

<0.010 <0.010 <0.013 <0.020 <0.010

0.100 0.025 0.042 0.045 0.103

0.158 0.047 0.071 0.084 0.165

0.054 0.021 0.028 0.033 0.056

<0.010 0.017 0.022 0.029 <0.010

0.108 0.073 0.074 0.087 0.109

0.014 <0.010 <0.013 <0.020 0.012

<0.010 <0.010 <0.013 <0.020 <0.010

73.6 72.2 78.7 73.9 73.3

88.2 85.1 87.1 88.9 84.9

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLHM DLHM DLQ

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM

DLHM DLHM



30-SEP-19 16:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

SE SE SE SE
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_FODGH_SE-
3_2019-09-

15_1012

RG_FODGH_SE-
4_2019-09-

15_1054

RG_FODGH_SE-
5_2019-09-

15_1136

RG_RIVER_SE_20
19-09-15_0831

L2349319-6 L2349319-7 L2349319-8 L2349319-9

10:12 10:54 11:36 08:31

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

91 106 97 82

66.0 80.8 75.3 69.7

1700 1100 1000 1200

0.174 0.181 0.172 0.161

<2.0 <2.0 <2.0 <2.0

9.6 17.7 16.9 15.0

<0.50 <0.50 <0.50 <0.50

1.11 1.29 1.13 1.15

25.0 29.7 28.5 24.3

129 130 128 114

1.1 1.3 1.0 1.0

<0.022 <0.012 <0.011 <0.021

<0.0065 <0.0070 <0.0050 <0.014

<0.016 <0.014 <0.010 <0.027

<0.0064 <0.0056 <0.0040 0.019

0.023 <0.014 <0.010 <0.027

<0.016 <0.014 <0.010 <0.027

0.039 0.020 0.017 0.035

0.043 0.020 0.018 0.039

0.034 0.019 0.016 0.032

<0.016 <0.014 <0.010 <0.027

<0.016 <0.014 <0.010 <0.027

0.078 0.044 0.037 0.070

<0.0080 <0.0070 <0.0050 <0.014

0.029 <0.014 0.011 <0.027

0.055 0.028 0.021 0.046

<0.016 <0.014 <0.010 <0.027

0.271 0.133 0.110 0.214

0.449 0.218 0.180 0.348

0.148 0.073 0.062 0.117

0.023 0.017 0.011 <0.027

0.266 0.150 0.122 0.236

0.038 0.016 0.014 0.028

<0.016 <0.014 <0.010 <0.027

81.6 70.4 73.3 65.8

89.5 86.9 86.8 77.2

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM



30-SEP-19 16:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE SE
09-SEP-19 09-SEP-19 09-SEP-19 15-SEP-19 15-SEP-19

RG_ALUSM_SE-
1_2019-09-

09_1500

RG_ALUSM_SE-
2_2019-09-

09_1310

RG_ALUSM_SE-
3_2019-09-

09_1145

RG_FODGH_SE-
1_2019-09-

15_0831

RG_FODGH_SE-
2_2019-09-

15_0920

L2349319-1 L2349319-2 L2349319-3 L2349319-4 L2349319-5

15:00 13:10 11:45 08:31 09:20

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

72.7 68.0 77.7 70.9 72.2

84.2 82.5 85.8 83.1 80.5

<0.020 <0.020 <0.020 <0.020 <0.020

0.18 <0.15 0.20 0.23 0.17

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SE SE SE SE
15-SEP-19 15-SEP-19 15-SEP-19 15-SEP-19

RG_FODGH_SE-
3_2019-09-

15_1012

RG_FODGH_SE-
4_2019-09-

15_1054

RG_FODGH_SE-
5_2019-09-

15_1136

RG_RIVER_SE_20
19-09-15_0831

L2349319-6 L2349319-7 L2349319-8 L2349319-9

10:12 10:54 11:36 08:31

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

78.9 65.9 72.2 64.7

86.6 82.5 82.3 74.9

0.021 <0.020 <0.020 0.029

0.44 0.25 0.19 0.45

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLHM

DLQ

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

30-SEP-19 16:26 (MT)

L2349319 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Regional

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 30-SEP-19Workorder: L2349319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4840953

R4848310

R4828173

R4828380

Batch

Batch

Batch

Batch

IRM

LCS

MB

DUP

IRM

LCS

MB

CRM

CRM

DUP

LCS

LCS

MB

MB

DUP

WG3168018-4

WG3168018-2

WG3168018-3

WG3167268-1

WG3167268-2

WG3167268-5

WG3167268-4

WG3167174-3

WG3167174-7

WG3167174-8

WG3167174-2

WG3167174-6

WG3167174-1

WG3167174-5

WG3167174-8

08-109_SOIL

0.5

L2349319-9

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2349319-9

L2349319-9

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

92.5

93.7

<0.050

8.98

100.4

102.9

<0.05

95.9

91.5

0.0460

95.6

100.0

<0.0050

<0.0050

7020

0.56

5.52

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

1.1

5.2

6.8

7.9

12

20

40

40

30

30

80-120

80-120

80-120

90-110

70-130

70-130

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/kg

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.05

0.05

0.005

0.005

8.88

0.0436

6560

0.51

4.88

9



Quality Control Report
Page 2 ofReport Date: 30-SEP-19Workorder: L2349319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
DUP

MB

WG3167174-8

WG3167174-1

L2349319-9
Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

234

0.61

<0.20

19.7

1.60

62700

13.1

6.15

14.5

16400

9.72

10.5

14600

613

1.30

36.5

1700

1500

6.04

0.23

92

70.5

1400

0.171

<2.0

16.9

<0.50

1.28

26.5

128

1.3

<50

<0.10

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

8.2

10

N/A

4.7

13

10

11

13

12

16

11

7.5

13

14

10

13

12

5.3

10

10

12

1.2

11

6.3

N/A

12

N/A

11

8.3

12

22

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

RPD-NA

RPD-NA

RPD-NA

215

0.55

<0.20

18.8

1.40

56700

11.7

5.39

12.8

14000

8.74

9.7

12800

533

1.18

32.1

1510

1420

5.44

0.21

82

69.7

1200

0.161

<2.0

15.0

<0.50

1.15

24.3

114

1.0

9



Quality Control Report
Page 3 ofReport Date: 30-SEP-19Workorder: L2349319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4828380Batch
MB

MB

WG3167174-1

WG3167174-5

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

<50

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

50
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Quality Control Report
Page 4 ofReport Date: 30-SEP-19Workorder: L2349319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4828380Batch
MBWG3167174-5

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 5 ofReport Date: 30-SEP-19Workorder: L2349319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4834653

R4849055

Batch

Batch

DUP

LCS

MB

DUP

IRM

WG3169288-3

WG3169288-2

WG3169288-1

WG3175138-4

WG3175138-2

L2349319-1

L2349319-1

ALS PAH RM2

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

43.9

93.4

<0.25

<0.0090

<0.0050

<0.010

<0.0040

<0.010

<0.010

0.012

<0.010

<0.010

0.011

0.028

<0.0050

<0.010

0.016

<0.010

0.088

0.142

0.049

<0.010

0.094

0.011

<0.010

99.1

93.5

107.6

93.6

24-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

1.2

N/A

N/A

N/A

N/A

N/A

N/A

21

N/A

N/A

18

10

N/A

N/A

12

N/A

12

10

9.6

N/A

14

22

N/A

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

65-130

65-130

65-130

65-130

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

44.4

<0.0090

<0.0050

<0.010

<0.0040

<0.010

<0.010

0.015

<0.010

<0.010

0.014

0.031

<0.0050

<0.010

0.018

<0.010

0.100

0.158

0.054

<0.010

0.108

0.014

<0.010
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Quality Control Report
Page 6 ofReport Date: 30-SEP-19Workorder: L2349319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849055Batch
IRM

LCS

WG3175138-2

WG3175138-1

ALS PAH RM2
Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

97.0

104.2

101.0

113.5

93.7

97.2

97.0

103.4

96.9

91.7

123.3

89.6

92.9

96.7

77.7

99.0

96.1

84.7

80.5

85.2

79.0

92.5

92.3

92.5

88.9

85.7

94.0

86.2

90.1

84.0

80.9

99.5

80.9

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 30-SEP-19Workorder: L2349319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4849055Batch
LCS

MB

WG3175138-1

WG3175138-3

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

80.2

83.5

96.8

82.1

87.0

78.3

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

72.6

73.0

86.0

86.5

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
Page 8 ofReport Date: 30-SEP-19Workorder: L2349319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

R4827409

R4841731

R4845391

Batch

Batch

Batch

IRM

IRM

IRM

WG3166781-7

WG3167113-2

WG3167115-2

SAL-STD10

2017-PSA

2017-PSA

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

7.73

2.8

3.6

9.5

14.8

13.5

15.3

23.1

17.3

3.1

3.8

10.6

15.3

12.9

14.2

22.1

17.9

20-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

7.4-8

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 9 ofReport Date: 30-SEP-19Workorder: L2349319

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-SEP-19

Lab Work Order #: L2349450

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
30-SEP-19 17:08 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

RegionalC of C Numbers:
Legal Site Desc: 



30-SEP-19 17:08 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349450 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_SCOUTDS_SE
-1_2019-09-

12_1600

RG_SCOUTDS_SE
-2_2019-09-

12_1415

RG_SCOUTDS_SE
-3_2019-09-

12_1425

RG_SCOUTDS_SE
-4_2019-09-

12_1310

RG_SCOUTDS_SE
-5_2019-09-

12_1245

L2349450-1 L2349450-2 L2349450-3 L2349450-4 L2349450-5

16:00 14:15 14:25 13:10 12:45

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

54.2 59.3 74.6 68.7 61.6

7.76 7.93 7.80 7.72 7.92

21.1 <1.0 <1.0 3.0 <1.0

4.6 <1.0 <1.0 1.2 <1.0

4.6 5.8 22.0 5.5 <1.0

7.2 14.4 28.3 20.3 4.0

19.4 19.6 4.7 15.3 22.1

13.3 15.2 4.6 9.3 19.6

12.8 19.9 15.9 19.9 23.3

14.1 21.2 19.3 22.3 25.7

3.0 3.0 3.7 3.3 4.4

Sandy loam Sandy loam Sandy loam Sandy loam Sandy loam

5.32 7.03 6.91 8.06 7.56

7470 7480 7110 4970 6910

0.71 0.68 0.77 0.54 0.70

5.95 5.54 6.00 4.58 5.48

233 204 244 167 220

0.62 0.58 0.66 0.48 0.58

<0.20 <0.20 <0.20 <0.20 <0.20

8.8 8.8 13.2 8.8 9.5

1.40 1.33 1.79 1.47 1.50

68700 63200 66500 57300 74300

12.1 11.5 12.2 8.20 11.5

6.63 6.67 7.92 6.60 7.37

13.3 12.4 14.4 11.4 13.3

20400 16900 19500 15100 15600

9.03 8.69 9.05 7.52 9.23

10.4 11.9 9.6 7.5 10.9

14900 13900 10800 9550 15700

728 675 934 741 752

0.0340 0.0382 0.0364 0.0321 0.0397

1.57 1.52 1.72 1.26 1.55

38.5 39.0 52.9 42.7 45.5

1650 1460 1610 1310 1530

1720 1640 1660 1150 1520

1.76 1.66 2.10 1.96 1.94

0.17 0.16 0.18 0.14 0.18

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_SCOUTDS_SE
-1_2019-09-

12_1600

RG_SCOUTDS_SE
-2_2019-09-

12_1415

RG_SCOUTDS_SE
-3_2019-09-

12_1425

RG_SCOUTDS_SE
-4_2019-09-

12_1310

RG_SCOUTDS_SE
-5_2019-09-

12_1245

L2349450-1 L2349450-2 L2349450-3 L2349450-4 L2349450-5

16:00 14:15 14:25 13:10 12:45

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

84 77 77 60 88

90.0 78.3 93.7 69.3 81.1

<1000 <1000 <1000 <1000 <1000

0.198 0.175 0.174 0.126 0.179

<2.0 <2.0 <2.0 <2.0 <2.0

12.0 12.4 10.9 9.4 14.0

<0.50 <0.50 <0.50 <0.50 <0.50

1.13 0.960 1.10 0.894 0.998

30.3 28.6 30.1 20.9 26.5

127 124 157 126 131

<1.0 <1.0 <1.0 <1.0 <1.0

<0.055 <0.075 <0.091 <0.065 <0.094

<0.0070 <0.0090 <0.013 <0.0090 <0.012

<0.010 <0.010 <0.019 <0.016 <0.013

<0.0040 <0.0050 <0.0076 <0.0064 <0.0067

<0.030 <0.040 <0.050 <0.040 <0.040

<0.010 0.014 0.020 <0.016 0.016

0.030 0.045 0.055 0.044 0.051

0.032 0.048 0.060 0.049 0.054

0.032 0.047 0.058 0.048 0.055

0.017 0.030 0.039 0.032 0.035

<0.010 <0.010 <0.019 <0.016 <0.013

0.103 0.154 0.198 0.161 0.188

<0.013 <0.016 <0.020 <0.016 <0.017

0.017 0.028 0.035 0.032 0.038

0.083 0.139 0.236 0.144 0.185

<0.010 <0.010 <0.019 <0.016 <0.013

0.381 0.675 0.935 0.709 0.865

0.628 1.10 1.54 1.16 1.42

0.173 0.305 0.417 0.329 0.397

<0.010 <0.010 <0.019 <0.016 <0.013

0.391 0.656 0.823 0.656 0.799

0.031 0.050 0.063 0.050 0.060

<0.010 <0.010 <0.019 <0.016 <0.013

70.5 79.3 79.9 75.4 81.5

78.9 79.6 77.2 75.5 73.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ DLQ DLQ DLQ

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM DLHM

DLCI DLHM DLHM DLCI

DLCI DLCI DLCI DLCI DLCI

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLQ DLQ DLQ DLQ DLQ

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM

DLHM DLHM DLHM
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SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_SCOUTDS_SE
-1_2019-09-

12_1600

RG_SCOUTDS_SE
-2_2019-09-

12_1415

RG_SCOUTDS_SE
-3_2019-09-

12_1425

RG_SCOUTDS_SE
-4_2019-09-

12_1310

RG_SCOUTDS_SE
-5_2019-09-

12_1245

L2349450-1 L2349450-2 L2349450-3 L2349450-4 L2349450-5

16:00 14:15 14:25 13:10 12:45

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

60.8 70.4 70.4 69.3 73.3

75.3 82.7 79.3 77.5 80.3

<0.020 0.031 0.042 0.026 0.035

0.36 0.52 0.68 0.53 0.60

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI

DLHM

DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.

Detection Limit Adjusted: Sample has High Moisture Content

Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

30-SEP-19 17:08 (MT)

L2349450 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Regional

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 30-SEP-19Workorder: L2349450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4850538

R4841150

R4828173

R4828380

Batch

Batch

Batch

Batch

DUP

IRM

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

MB

WG3166928-1

WG3166928-4

WG3166928-2

WG3166928-3

WG3165872-2

WG3165872-4

WG3165872-3

WG3167174-7

WG3167174-6

WG3167174-5

WG3167174-5

L2349450-3

08-109_SOIL

0.5

08-109_SOIL

SULFADIAZINE

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

1.42

90.1

96.4

<0.050

102.3

101.2

<0.05

91.5

100.0

<0.0050

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

28-SEP-19

28-SEP-19

28-SEP-19

28-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

0.3 20

80-120

80-120

80-120

90-110

70-130

80-120

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.05

0.05

0.005

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

1.42
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Quality Control Report
Page 2 ofReport Date: 30-SEP-19Workorder: L2349450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4828380

R4839137

Batch

Batch

MB

DUP

LCS

MB

WG3167174-5

WG3171067-3

WG3171067-2

WG3171067-1

L2349450-1

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

57.3

97.6

<0.25

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

5.5 20

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

54.2
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Quality Control Report
Page 3 ofReport Date: 30-SEP-19Workorder: L2349450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
DUP

IRM

WG3173943-8

WG3173943-2

L2349450-1

ALS PAH RM2

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

<0.055

<0.0070

<0.010

<0.0040

<0.030

0.011

0.038

0.023

<0.010

0.041

0.130

<0.013

0.021

0.129

<0.010

0.466

0.769

0.214

<0.010

0.484

0.039

<0.010

103.7

79.6

110.2

78.2

93.6

99.3

94.9

102.2

99.5

93.4

99.6

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

23

30

N/A

23

23

N/A

23

44

N/A

20

20

21

N/A

21

23

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.055

<0.0070

<0.010

<0.0040

<0.030

<0.010

0.030

0.017

<0.010

0.032

0.103

<0.013

0.017

0.083

<0.010

0.381

0.628

0.173

<0.010

0.391

0.031

<0.010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
IRM

IRM

LCS

WG3173943-2

WG3173943-6

WG3173943-1

ALS PAH RM2

ALS PAH RM2

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

93.8

102.2

90.2

109.8

87.7

91.1

86.9

70.8

103.5

98.8

96.4

79.0

97.2

70.7

90.0

93.5

90.6

98.0

96.0

90.7

98.8

92.7

97.5

82.2

116.5

83.6

85.7

86.7

66.5

93.6

93.9

88.4

81.5

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

9



Quality Control Report
Page 5 ofReport Date: 30-SEP-19Workorder: L2349450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
LCS

LCS

WG3173943-1

WG3173943-5

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

92.3

81.8

92.3

87.8

87.2

93.4

94.2

91.5

93.9

93.0

92.1

85.5

87.2

82.0

84.4

85.5

95.2

87.8

93.8

82.9

78.7

72.7

83.6

73.7

86.8

75.7

77.7

89.7

82.8

81.0

90.0

88.5

87.1

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 6 ofReport Date: 30-SEP-19Workorder: L2349450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
LCS

MB

WG3173943-5

WG3173943-3

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

68.6

78.1

73.9

71.6

72.6

82.0

77.4

88.7

71.2

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

69.7

73.3

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130
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Quality Control Report
Page 7 ofReport Date: 30-SEP-19Workorder: L2349450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4845089

R4827409

Batch

Batch

MB

MB

DUP

IRM

WG3173943-3

WG3173943-7

WG3166781-8

WG3166781-7

L2349450-5

SAL-STD10

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

79.8

87.9

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

66.2

70.3

70.7

85.6

7.94

7.73

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

20-SEP-19

20-SEP-19

0.02 0.2

7.4-8

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J7.92
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Quality Control Report
Page 8 ofReport Date: 30-SEP-19Workorder: L2349450

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4849448Batch
DUP

IRM

WG3167130-1

WG3167130-2

L2349450-2

2017-PSA

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

<1.0

<1.0

5.8

14.5

20.0

15.8

19.8

20.5

2.6

2.6

3.4

10.1

14.7

13.3

15.2

23.4

17.2

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

N/A

N/A

0.0

0.0

0.5

0.6

0.1

0.7

0.4

5

5

5

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

J

J

J

J

J

J

J

<1.0

<1.0

5.8

14.4

19.6

15.2

19.9

21.2

3.0
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Quality Control Report
Page 9 ofReport Date: 30-SEP-19Workorder: L2349450

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-SEP-19

Lab Work Order #: L2349793

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
02-OCT-19 17:02 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

RegionalC of C Numbers:
Legal Site Desc: 



02-OCT-19 17:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349793 CONTD....

2PAGE of

Version: FINAL   

12

SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_EL20_SE-
1_2019-09-

08_0850

RG_EL20_SE-
2_2019-09-

08_0940

RG_EL20_SE-
3_2019-09-

08_0950

RG_EL20_SE-
4_2019-09-

08_1000

GH_EL20_SE-
5_2019-09-

08_1215

L2349793-1 L2349793-2 L2349793-3 L2349793-4 L2349793-5

08:50 09:40 09:50 10:00 12:15

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

53.2 34.4 34.0 49.0 57.7

7.60 7.74 7.86 7.93 7.56

<1.0 7.8 <1.0 <1.0 1.3

<1.0 3.5 <1.0 <1.0 <1.0

1.3 5.2 <1.0 <1.0 <1.0

8.1 14.4 <1.0 <1.0 2.5

12.3 15.4 7.7 7.8 9.1

17.0 17.5 44.5 43.8 21.5

25.2 15.6 24.8 24.7 27.9

29.8 16.7 18.4 19.0 30.4

6.1 3.9 3.8 3.8 5.4

Silt loam Sandy loam Sandy loam Sandy loam Silt loam

6.95 3.5 2.06 1.93 4.57

6630 6620 4980 6130 7190

0.46 0.47 0.37 0.40 0.47

5.48 5.97 4.68 5.33 5.97

141 140 121 137 161

0.55 0.56 0.41 0.49 0.60

<0.20 <0.20 <0.20 <0.20 <0.20

8.0 7.3 5.0 5.9 8.4

0.913 0.866 0.598 0.701 0.966

69700 87800 56200 62700 62900

17.5 17.9 12.7 15.1 18.2

4.04 4.02 3.31 3.84 4.50

12.8 12.0 8.39 9.40 13.1

11900 13400 10300 11700 13100

6.88 6.80 5.71 6.50 7.40

9.8 9.9 8.2 9.3 11.2

15400 18400 16100 17600 15800

383 434 402 464 591

0.0285 0.0236 0.0204 0.0223 0.0364

1.17 1.25 1.03 1.17 1.32

19.5 19.5 15.1 17.3 21.7

1390 1600 1320 1460 1360

1510 1440 1000 1240 1570

1.15 0.97 0.50 0.63 1.11

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



02-OCT-19 17:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349793 CONTD....

3PAGE of

Version: FINAL   

12

SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_GH_SCW3_S
E-1_2019-09-

12_0850

RG_GH_SCW3_S
E-2_2019-09-

12_0910

RG_GH_SCW3_S
E-3_2019-09-

12_0923

RG_GH_SCW3_S
E-4_2019-09-

12_0946

RG_GH_SCW3_S
E-5_2019-09-

12_1000

L2349793-6 L2349793-7 L2349793-8 L2349793-9 L2349793-10

08:50 09:10 09:23 09:46 10:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

45.3 54.1 51.1 40.0 29.8

7.52 7.56 7.55 7.84 7.83

2.9 <1.0 <1.0 <1.0 1.9

<1.0 <1.0 <1.0 <1.0 <1.0

1.5 2.2 1.4 <1.0 <1.0

7.3 5.3 5.0 <1.0 1.3

16.0 10.0 11.5 9.2 7.5

20.0 17.8 18.6 29.8 34.4

21.5 26.2 25.1 26.4 25.8

24.7 31.4 30.4 27.9 23.7

5.7 7.0 7.9 6.0 4.5

Sandy loam Silt loam Silt loam Silt loam Sandy loam

3.97 5.08 5.06 3.34 3.17

7930 8880 7050 7330 6270

0.54 0.58 0.44 0.40 0.36

6.88 6.40 5.29 4.94 4.45

155 170 136 134 121

0.63 0.68 0.56 0.53 0.45

<0.20 <0.20 <0.20 <0.20 <0.20

8.0 10.7 8.4 8.7 7.6

1.06 1.14 0.849 0.758 0.655

69500 65500 52100 54700 51100

19.2 20.9 16.3 16.7 14.5

5.00 4.97 3.89 3.69 3.17

14.3 14.9 11.6 10.2 8.57

15300 14800 12000 11200 10100

8.68 8.78 6.87 6.43 5.77

12.4 13.0 10.4 10.5 9.1

19100 15900 13200 15000 14600

443 486 382 419 321

0.0377 0.0449 0.0397 0.0345 0.0248

1.33 1.36 1.06 1.04 0.91

23.5 24.2 18.6 17.4 14.8

1670 1470 1170 1240 1210

1720 2120 1570 1680 1400

2.64 1.70 1.19 0.97 0.99

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



02-OCT-19 17:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349793 CONTD....

4PAGE of

Version: FINAL   

12

SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_RIVER_SE-
1_2019-09-

12_0850

RG_RIVER_SE-
2_2019-09-

12_0910

RG_RIVER_SE-
3_2019-09-

12_0923

RG_RIVER_SE-
4_2019-09-

12_0946

RG_RIVER_SE-
5_2019-09-

12_1000

L2349793-11 L2349793-12 L2349793-13 L2349793-14 L2349793-15

08:50 09:10 09:23 09:46 10:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

49.6 58.1 53.2 40.1 35.1

7.70 7.82 7.72 7.88 7.80

2.6 <1.0 <1.0 <1.0 1.8

<1.0 <1.0 <1.0 <1.0 <1.0

1.1 2.0 1.5 <1.0 1.0

4.7 5.6 5.2 <1.0 1.5

13.7 11.7 13.1 10.1 8.0

20.0 19.8 20.4 28.8 34.4

23.4 23.3 22.3 26.9 24.8

27.7 29.3 28.6 27.7 23.2

5.9 8.3 8.4 5.7 5.1

Silt loam Silt loam Silt loam / 
Sandy loam

Silt loam Sandy loam

4.49 5.04 4.98 3.58 3.37

6640 5770 6170 4370 6230

0.44 0.38 0.47 0.35 0.38

5.01 4.70 5.32 4.22 4.86

120 119 135 104 128

0.51 0.42 0.50 0.41 0.44

<0.20 <0.20 <0.20 <0.20 <0.20

9.1 5.5 5.6 <5.0 6.2

0.840 0.790 0.897 0.644 0.705

49700 44900 52200 47100 54700

15.8 13.9 15.1 11.7 15.0

3.86 3.58 4.06 3.13 3.51

11.5 10.9 12.4 8.93 9.85

11300 10800 12100 9540 10900

6.76 5.96 7.24 5.60 6.01

10.1 8.1 9.6 8.3 8.9

13400 12300 13600 13000 15500

355 347 377 364 355

0.0446 0.0386 0.0428 0.0329 0.0294

1.07 0.92 1.14 0.90 0.96

18.4 17.2 19.6 14.6 16.5

1140 1110 1180 1090 1300

1530 1220 1220 940 1350

2.27 1.05 1.28 0.78 1.03

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_EL20_SE-
1_2019-09-

08_0850

RG_EL20_SE-
2_2019-09-

08_0940

RG_EL20_SE-
3_2019-09-

08_0950

RG_EL20_SE-
4_2019-09-

08_1000

GH_EL20_SE-
5_2019-09-

08_1215

L2349793-1 L2349793-2 L2349793-3 L2349793-4 L2349793-5

08:50 09:40 09:50 10:00 12:15

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.19 0.17 0.13 0.14 0.20

95 111 84 94 92

103 123 77.1 85.4 99.5

<1000 <1000 <1000 <1000 <1000

0.196 0.191 0.146 0.167 0.206

<2.0 <2.0 <2.0 <2.0 <2.0

14.3 15.7 11.7 10.7 13.1

<0.50 <0.50 <0.50 <0.50 <0.50

1.15 1.22 0.862 0.964 1.09

30.7 30.7 22.7 27.1 31.3

81.3 84.2 66.7 75.6 89.8

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.015 <0.015 <0.015 <0.015 <0.015

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.028 0.011 0.011 0.014 0.026

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.072 0.017 0.021 0.030 0.065

0.093 0.023 0.027 0.037 0.082

0.048 0.010 0.011 0.016 0.037

0.010 <0.010 <0.010 <0.010 <0.010

0.107 0.029 0.038 0.050 0.100

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

77.4 72.6 66.9 69.9 64.4

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_GH_SCW3_S
E-1_2019-09-

12_0850

RG_GH_SCW3_S
E-2_2019-09-

12_0910

RG_GH_SCW3_S
E-3_2019-09-

12_0923

RG_GH_SCW3_S
E-4_2019-09-

12_0946

RG_GH_SCW3_S
E-5_2019-09-

12_1000

L2349793-6 L2349793-7 L2349793-8 L2349793-9 L2349793-10

08:50 09:10 09:23 09:46 10:00

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.22 0.25 0.19 0.17 0.14

117 97 82 88 82

97.5 111 83.5 84.4 73.1

<1000 <1000 <1000 <1000 <1000

0.217 0.256 0.194 0.180 0.158

<2.0 <2.0 <2.0 <2.0 <2.0

13.8 14.7 13.3 13.9 12.4

<0.50 <0.50 <0.50 <0.50 <0.50

1.31 1.30 0.984 0.949 0.893

35.5 37.4 29.6 30.5 26.3

105 101 79.5 75.5 65.7

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.015 <0.015 <0.015 <0.015 <0.015

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.016 0.018 0.021 0.015 0.019

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.033 0.038 0.051 0.021 0.030

0.050 0.049 0.064 0.030 0.039

0.018 0.020 0.027 0.011 0.017

<0.010 <0.010 <0.010 <0.010 <0.010

0.047 0.053 0.071 0.037 0.049

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

74.7 72.1 74.4 68.5 72.4

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_RIVER_SE-
1_2019-09-

12_0850

RG_RIVER_SE-
2_2019-09-

12_0910

RG_RIVER_SE-
3_2019-09-

12_0923

RG_RIVER_SE-
4_2019-09-

12_0946

RG_RIVER_SE-
5_2019-09-

12_1000

L2349793-11 L2349793-12 L2349793-13 L2349793-14 L2349793-15

08:50 09:10 09:23 09:46 10:00

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

0.17 0.16 0.20 0.14 0.15

91 72 75 69 87

75.5 72.4 82.7 71.4 88.0

<1000 <1000 <1000 <1000 <1000

0.189 0.156 0.186 0.139 0.164

<2.0 <2.0 <2.0 <2.0 <2.0

11.2 8.6 8.0 8.5 12.1

<0.50 <0.50 <0.50 <0.50 <0.50

1.05 0.832 1.01 0.783 0.897

28.7 24.8 26.7 20.6 26.9

76.7 73.3 83.5 64.6 72.1

<1.0 <1.0 <1.0 <1.0 <1.0

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.015 <0.015 <0.015 <0.015 <0.015

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.019 0.020 0.027 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.031 0.048 0.065 0.013 0.015

0.043 0.060 0.082 0.017 0.020

0.015 0.026 0.033 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.053 0.065 0.096 0.027 0.021

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

70.2 75.4 67.2 68.2 68.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19 08-SEP-19

RG_EL20_SE-
1_2019-09-

08_0850

RG_EL20_SE-
2_2019-09-

08_0940

RG_EL20_SE-
3_2019-09-

08_0950

RG_EL20_SE-
4_2019-09-

08_1000

GH_EL20_SE-
5_2019-09-

08_1215

L2349793-1 L2349793-2 L2349793-3 L2349793-4 L2349793-5

08:50 09:40 09:50 10:00 12:15

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

89.0 86.5 86.3 88.1 91.7

68.6 63.9 58.7 64.1 57.7

84.6 82.4 78.9 79.5 82.0

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 <0.15 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_GH_SCW3_S
E-1_2019-09-

12_0850

RG_GH_SCW3_S
E-2_2019-09-

12_0910

RG_GH_SCW3_S
E-3_2019-09-

12_0923

RG_GH_SCW3_S
E-4_2019-09-

12_0946

RG_GH_SCW3_S
E-5_2019-09-

12_1000

L2349793-6 L2349793-7 L2349793-8 L2349793-9 L2349793-10

08:50 09:10 09:23 09:46 10:00

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

80.5 82.8 81.6 83.1 85.6

69.5 62.4 69.0 59.6 65.2

80.7 78.3 83.5 72.8 78.2

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 <0.15 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SE SE SE SE SE
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_RIVER_SE-
1_2019-09-

12_0850

RG_RIVER_SE-
2_2019-09-

12_0910

RG_RIVER_SE-
3_2019-09-

12_0923

RG_RIVER_SE-
4_2019-09-

12_0946

RG_RIVER_SE-
5_2019-09-

12_1000

L2349793-11 L2349793-12 L2349793-13 L2349793-14 L2349793-15

08:50 09:10 09:23 09:46 10:00

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

83.2 77.2 87.5 71.3 77.7

64.1 67.6 57.0 61.5 57.3

87.6 79.1 79.2 93.3 78.1

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 <0.15 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Regional

Version: FINAL   

12



Reference Information 02-OCT-19 17:02 (MT)

L2349793 CONTD....

12PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 02-OCT-19Workorder: L2349793

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4851644

R4845919

R4837249

Batch

Batch

Batch

DUP

IRM

LCS

MB

DUP

IRM

LCS

MB

CRM

CRM

DUP

LCS

LCS

MB

MB

WG3168529-1

WG3168529-4

WG3168529-2

WG3168529-3

WG3168973-1

WG3168973-2

WG3168973-4

WG3168973-3

WG3169643-19

WG3169643-24

WG3169643-25

WG3169643-18

WG3169643-23

WG3169643-16

WG3169643-21

L2349793-9

08-109_SOIL

0.5

L2349793-9

08-109_SOIL

SULFADIAZINE

TILL-1

TILL-1

L2349793-7

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

1.44

89.0

90.4

<0.050

4.89

99.9

100.2

<0.05

88.9

106.0

0.0411

96.7

93.6

<0.0050

<0.0050

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

1.3

2.1

9.0

20

20

40

80-120

80-120

80-120

90-110

70-130

70-130

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/kg

%

%

mg/kg

mg/kg

0.05

0.05

0.005

0.005

1.45

4.79

0.0449
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Quality Control Report
Page 2 ofReport Date: 02-OCT-19Workorder: L2349793

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
CRM

CRM

WG3169643-19

WG3169643-24

TILL-1

TILL-1

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

112.6

90.0

101.5

114.9

98.7

82.9

3.1

97.8

105.8

108.6

92.8

102.4

105.3

96.6

96.5

110.4

112.3

90.8

104.8

101.9

105.4

0.31

0.24

105.1

113.4

0.129

1.1

117.3

0.14

87.5

107.3

102.9

0.7

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 3 ofReport Date: 02-OCT-19Workorder: L2349793

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
CRM

DUP

WG3169643-24

WG3169643-25

TILL-1

L2349793-7

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

106.1

92.9

98.9

112.9

96.6

84.2

3.1

100.5

98.5

103.3

90.5

100.2

101.4

96.4

93.4

103.5

106.3

92.6

102.0

102.2

92.7

0.28

0.23

92.8

103.0

0.122

1.0

101.5

0.15

85.2

101.7

100.5

0.7

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg
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Quality Control Report
Page 4 ofReport Date: 02-OCT-19Workorder: L2349793

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
DUPWG3169643-25 L2349793-7

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

9300

0.56

6.64

177

0.72

<0.20

12.1

1.12

67100

21.9

5.02

15.0

15200

8.89

13.7

16700

499

1.41

24.3

1460

2450

1.62

0.25

105

114

<1000

0.262

<2.0

17.9

<0.50

1.29

40.1

103

<1.0

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

4.7

2.3

3.6

4.2

6.3

N/A

13

2.5

2.5

4.8

0.9

0.7

2.6

1.2

5.5

4.6

2.5

3.9

0.5

0.7

14

5.2

2.0

8.0

2.4

N/A

2.1

N/A

19

N/A

0.7

7.0

2.4

N/A

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

8880

0.58

6.40

170

0.68

<0.20

10.7

1.14

65500

20.9

4.97

14.9

14800

8.78

13.0

15900

486

1.36

24.2

1470

2120

1.70

0.25

97

111

<1000

0.256

<2.0

14.7

<0.50

1.30

37.4

101

<1.0
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
LCS

LCS

WG3169643-18

WG3169643-23

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

106.3

104.8

99.6

106.6

103.4

100.1

97.5

107.3

99.5

103.3

92.1

101.5

108.8

117.8

105.1

111.3

103.6

90.2

103.4

105.7

97.7

105.1

108.3

105.9

91.3

115.2

104.8

99.7

99.8

89.6

105.9

101.0

99.5

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
LCS

MB

WG3169643-23

WG3169643-16

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

101.3

108.2

99.5

99.4

102.4

97.4

101.5

104.7

96.2

100.8

88.7

97.1

106.4

114.9

102.4

105.4

98.8

90.8

99.4

102.1

100.0

102.0

102.8

102.0

90.7

113.3

106.9

98.1

100.2

86.3

101.8

98.2

101.5

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
MBWG3169643-16

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
MBWG3169643-21

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4830131

R4843312

R4845089

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

DUP

WG3168227-3

WG3168227-2

WG3168227-1

WG3171343-2

WG3171343-1

WG3173943-4

L2349793-1

L2349793-1

Moisture

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

54.9

95.6

<0.25

97.4

<0.25

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

0.024

<0.0050

<0.010

<0.010

<0.010

0.071

0.089

0.046

0.011

0.098

<0.010

<0.010

21-SEP-19

21-SEP-19

21-SEP-19

26-SEP-19

26-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

3.2

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

15

N/A

N/A

N/A

N/A

1.7

5.0

2.6

1.9

9.2

N/A

N/A

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

90-110

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.25

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

53.2

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

0.028

<0.0050

<0.010

<0.010

<0.010

0.072

0.093

0.048

0.010

0.107

<0.010

<0.010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
IRM

IRM

WG3173943-2

WG3173943-6

ALS PAH RM2

ALS PAH RM2

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

103.7

79.6

110.2

78.2

93.6

99.3

94.9

102.2

99.5

93.4

99.6

93.8

102.2

90.2

109.8

87.7

91.1

86.9

70.8

103.5

98.8

96.4

79.0

97.2

70.7

90.0

93.5

90.6

98.0

96.0

90.7

98.8

92.7

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
IRM

LCS

LCS

WG3173943-6

WG3173943-1

WG3173943-5

ALS PAH RM2
Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

97.5

82.2

116.5

83.6

85.7

86.7

66.5

93.6

93.9

88.4

81.5

92.3

81.8

92.3

87.8

87.2

93.4

94.2

91.5

93.9

93.0

92.1

85.5

87.2

82.0

84.4

85.5

95.2

87.8

93.8

82.9

78.7

72.7

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
LCS

MB

WG3173943-5

WG3173943-3

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

83.6

73.7

86.8

75.7

77.7

89.7

82.8

81.0

90.0

88.5

87.1

68.6

78.1

73.9

71.6

72.6

82.0

77.4

88.7

71.2

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089Batch
MB

MB

WG3173943-3

WG3173943-7

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

69.7

73.3

79.8

87.9

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4845089

R4849204

Batch

Batch

MB

IRM

LCS

WG3173943-7

WG3175293-2

WG3175293-1

ALS PAH RM2

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

<0.010

<0.010

66.2

70.3

70.7

85.6

95.0

70.9

95.4

70.3

86.6

80.2

86.7

91.1

83.9

84.8

93.7

87.0

95.5

86.1

97.3

85.0

86.9

88.7

65.1

94.5

92.3

82.3

76.4

79.8

72.3

81.3

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
Page 15 ofReport Date: 02-OCT-19Workorder: L2349793

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204Batch
LCS

LCS

WG3175293-1

WG3175293-7

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

75.5

76.7

80.9

80.2

79.3

82.9

81.2

80.9

71.0

78.1

77.3

75.1

75.3

81.1

76.3

82.5

74.4

87.6

82.7

96.3

85.0

90.3

75.4

75.0

75.3

77.7

81.1

90.0

86.9

83.1

78.6

79.9

82.1

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 16 ofReport Date: 02-OCT-19Workorder: L2349793

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849204Batch
LCS

MB

MB

WG3175293-7

WG3175293-3

WG3175293-5

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

80.5

76.7

77.6

87.2

85.0

84.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

67.9

74.2

78.9

82.1

<0.0050

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

27-SEP-19

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005
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Quality Control Report
Page 17 ofReport Date: 02-OCT-19Workorder: L2349793

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4849204

R4837391

Batch

Batch

MB

IRM

IRM

WG3175293-5

WG3171196-3

WG3171196-5

SAL-STD10

SAL-STD10

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

61.1

69.9

73.0

86.0

7.67

7.75

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

24-SEP-19

24-SEP-19

7.4-8

7.4-8

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4855848Batch
DUP

IRM

WG3168391-1

WG3168391-2

L2349793-1

2017-PSA

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

<1.0

<1.0

1.2

8.6

11.8

17.3

25.3

29.5

6.0

2.8

4.1

9.7

14.7

13.5

14.5

22.6

18.1

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

N/A

N/A

0.1

0.4

0.5

0.2

0.2

0.2

0.1

5

5

5

5

5

5

5

5

5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

J

J

J

J

J

J

J

<1.0

<1.0

1.3

8.1

12.3

17.0

25.2

29.8

6.1
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Quality Control Report
Page 19 ofReport Date: 02-OCT-19Workorder: L2349793

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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02-OCT-19 17:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350702 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_FO22_SE-
1_2019-09-

16_1515

RG_FO22_SE-
2_2019-09-

16_1500

RG_FO22_SE-
3_2019-09-

16_1330

RG_FO22_SE-
4_2019-09-

16_1300

RG_FO22_SE-
5_2019-09-

16_1250

L2350702-1 L2350702-2 L2350702-3 L2350702-4 L2350702-5

15:15 15:00 13:30 13:00 12:50

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

49.0 37.2 48.4 57.5 48.4

7.94 8.06 7.95 7.97 7.88

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

2.4 <1.0 <1.0 <1.0 <1.0

10.6 8.3 2.1 8.2 6.2

23.3 36.1 20.5 23.6 26.1

20.1 18.9 23.4 16.1 19.1

19.5 17.2 25.6 22.5 21.6

20.2 16.1 25.2 25.1 22.2

3.4 2.8 3.0 3.8 3.6

Sandy loam Sandy loam Sandy loam Sandy loam Sandy loam

4.68 4.78 5.87 6.23 6.43

8980 8390 7790 8130 7080

0.51 0.51 0.56 0.60 0.59

7.28 5.65 5.67 6.52 5.99

305 224 221 303 227

0.60 0.56 0.59 0.64 0.62

<0.20 <0.20 <0.20 <0.20 <0.20

7.8 6.4 5.9 6.2 5.3

1.12 1.08 1.31 1.45 1.47

42400 38000 47000 51800 49700

15.2 14.1 13.7 14.3 13.4

4.99 6.07 6.31 6.47 6.86

12.7 12.6 14.8 15.8 16.1

34500 16100 15800 24300 17200

8.58 8.44 9.20 9.94 9.87

8.8 8.1 9.2 9.1 9.1

14700 14400 16100 16200 16400

346 442 507 470 590

0.0403 0.0339 0.0433 0.0450 0.0401

1.39 1.33 1.46 1.67 1.49

25.7 26.8 30.5 33.4 33.0

1930 1980 1750 1930 1950

1870 1700 1430 1470 1290

2.73 1.79 3.09 3.34 2.84

0.15 0.13 0.19 0.20 0.20

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



02-OCT-19 17:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350702 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19

RG_RIVER_SE-
3_2019-09-

16_1330

RG_RIVER_SE-
4_2019-09-

16_1300

RG_RIVER_SE-
5_2019-09-

16_1250

L2350702-6 L2350702-7 L2350702-8

13:30 13:00 12:50

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

50.1 48.4 40.2

7.96 7.96 7.88

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

2.3 7.2 4.2

24.4 21.8 19.2

19.5 17.4 22.2

25.0 23.2 24.6

25.1 25.6 24.4

2.9 4.2 4.6

Sandy loam Sandy loam Sandy loam

7.21 6.24 6.26

10600 9600 9890

0.64 0.58 0.56

6.71 6.64 6.04

280 316 261

0.77 0.72 0.68

<0.20 <0.20 <0.20

8.4 7.1 7.7

1.60 1.52 1.44

52100 51600 49500

18.0 16.0 16.6

7.42 6.69 6.66

17.7 16.2 15.7

19000 24900 17400

11.2 10.5 9.77

11.6 10.4 10.1

17900 15700 16100

588 476 583

0.0446 0.0398 0.0390

1.78 1.68 1.49

36.3 34.3 32.4

2040 2010 1770

2050 1880 1910

3.84 3.31 2.82

0.22 0.20 0.19

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



02-OCT-19 17:24 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350702 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

9

SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_FO22_SE-
1_2019-09-

16_1515

RG_FO22_SE-
2_2019-09-

16_1500

RG_FO22_SE-
3_2019-09-

16_1330

RG_FO22_SE-
4_2019-09-

16_1300

RG_FO22_SE-
5_2019-09-

16_1250

L2350702-1 L2350702-2 L2350702-3 L2350702-4 L2350702-5

15:15 15:00 13:30 13:00 12:50

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

87 83 84 88 86

68.9 63.7 67.3 72.9 69.0

<1000 <1000 <1000 <1000 <1000

0.201 0.187 0.206 0.215 0.204

<2.0 <2.0 <2.0 <2.0 <2.0

12.6 11.2 13.3 11.0 11.4

<0.50 <0.50 <0.50 <0.50 <0.50

0.963 0.951 0.998 1.02 1.04

35.3 33.8 31.3 33.3 31.1

110 111 117 127 124

<1.0 <1.0 <1.0 <1.0 <1.0

<0.020 <0.011 <0.017 <0.022 <0.020

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.030 <0.014 <0.037 <0.036 <0.032

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

0.011 <0.010 0.017 0.019 0.014

<0.010 <0.010 0.014 0.021 0.012

0.025 0.012 0.042 0.045 0.033

0.026 <0.015 0.046 0.047 0.035

0.027 0.013 0.045 0.053 0.037

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.052 0.030 0.084 0.087 0.069

<0.0060 <0.0050 <0.0055 <0.0050 <0.0050

<0.010 <0.010 0.011 0.011 <0.010

0.040 0.018 0.045 0.058 0.045

<0.010 <0.010 <0.010 <0.010 <0.010

0.236 0.112 0.203 0.280 0.220

0.372 0.180 0.338 0.475 0.371

0.122 0.063 0.090 0.124 0.109

0.013 <0.010 0.043 0.027 0.023

0.212 0.114 0.244 0.259 0.223

0.016 0.010 0.019 0.020 0.017

<0.010 <0.010 <0.010 <0.010 <0.010

80.8 82.1 76.4 89.7 85.6

86.6 82.4 113.9 115.4 115.0

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLCI DLCI DLCI DLCI

DLCI DLCI DLCI DLCI DLCI

DLCI DLCI
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SOIL

SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19

RG_RIVER_SE-
3_2019-09-

16_1330

RG_RIVER_SE-
4_2019-09-

16_1300

RG_RIVER_SE-
5_2019-09-

16_1250

L2350702-6 L2350702-7 L2350702-8

13:30 13:00 12:50

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

101 92 92

79.8 77.4 74.1

<1000 <1000 <1000

0.267 0.230 0.238

<2.0 <2.0 <2.0

14.2 8.2 10.4

<0.50 <0.50 <0.50

1.22 1.11 1.05

41.1 37.7 37.8

138 132 124

<1.0 <1.0 <1.0

<0.030 <0.031 <0.017

<0.0050 <0.0050 <0.0050

<0.047 <0.041 <0.026

<0.0040 <0.0040 <0.0040

0.023 0.022 0.012

0.022 0.023 0.011

0.055 0.054 0.027

0.059 0.057 0.029

0.062 0.060 0.030

<0.010 0.012 <0.010

<0.010 <0.010 <0.010

0.106 0.110 0.059

<0.0075 <0.0072 <0.0050

0.014 0.015 <0.010

0.056 0.063 0.036

<0.010 <0.010 <0.010

0.328 0.338 0.175

0.533 0.566 0.297

0.178 0.177 0.084

0.044 0.040 0.022

0.360 0.362 0.179

0.026 0.026 0.015

<0.010 <0.010 <0.010

84.7 82.3 80.1

120.1 112.4 100.1

Metals

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLCI DLCI

DLCI DLCI DLCI

DLCI DLCI
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SOIL

SE SE SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19 16-SEP-19

RG_FO22_SE-
1_2019-09-

16_1515

RG_FO22_SE-
2_2019-09-

16_1500

RG_FO22_SE-
3_2019-09-

16_1330

RG_FO22_SE-
4_2019-09-

16_1300

RG_FO22_SE-
5_2019-09-

16_1250

L2350702-1 L2350702-2 L2350702-3 L2350702-4 L2350702-5

15:15 15:00 13:30 13:00 12:50

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

83.2 85.1 67.6 76.1 75.4

84.4 88.4 104.9 96.9 97.7

<0.020 <0.020 0.024 0.032 0.021

0.27 0.16 0.44 0.48 0.36

Polycyclic 
Aromatic 
Hydrocarbons
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Sampled Date
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SOIL

SE SE SE
16-SEP-19 16-SEP-19 16-SEP-19

RG_RIVER_SE-
3_2019-09-

16_1330

RG_RIVER_SE-
4_2019-09-

16_1300

RG_RIVER_SE-
5_2019-09-

16_1250

L2350702-6 L2350702-7 L2350702-8

13:30 13:00 12:50

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

75.2 72.7 70.5

96.4 93.0 90.8

0.036 0.037 <0.020

0.58 0.57 0.31

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

DLCI Detection Limit Raised: Chromatographic Interference due to co-elution.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

02-OCT-19 17:24 (MT)
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8PAGE of

C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

REGIONAL

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

MET-200.2-CCMS-CL

Soil

Soil

Soil

R4851854

R4857011

R4850191

R4850835

R4831551

Batch

Batch

Batch

Batch

Batch

IRM

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

DUP

IRM

LCS

MB

CRM

WG3170885-4

WG3170885-2

WG3170885-3

WG3170882-4

WG3170882-2

WG3170882-3

WG3173030-2

WG3173030-4

WG3173030-3

WG3169399-2

WG3169399-3

WG3169399-6

WG3169399-5

WG3169643-29

08-109_SOIL

0.5

08-109_SOIL

0.5

08-109_SOIL

SULFADIAZINE

L2350702-5

08-109_SOIL

SULFADIAZINE

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

91.2

90.4

<0.050

92.1

97.4

<0.050

93.8

96.4

<0.05

7.73

102.7

107.4

<0.05

102.9

85.2

94.6

110.5

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

29-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

2.6 20

80-120

80-120

80-120

80-120

80-120

90-110

80-120

90-110

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.05

0.05

0.05

7.53
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Quality Control Report
Page 2 ofReport Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
CRM

LCS

WG3169643-29

WG3169643-28

TILL-1
Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

90.8

77.9

2.8

95.7

99.8

100.1

87.1

96.0

97.7

90.7

88.7

102.0

101.7

82.1

98.9

97.1

97.5

0.28

0.22

96.0

97.7

0.118

1.0

106.2

0.12

81.4

98.9

97.0

0.7

97.9

104.8

97.6

99.6

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

80-120

80-120

80-120

80-120

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%
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Quality Control Report
Page 3 ofReport Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4831551Batch
LCS

MB

WG3169643-28

WG3169643-26

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

95.6

93.9

93.7

99.7

96.4

98.1

86.9

96.2

102.9

115.1

90.3

103.9

97.2

84.1

97.8

101.5

96.8

100.5

100.8

100.0

89.2

111.8

99.5

96.4

96.6

85.0

99.4

95.9

98.3

<50

<0.10

<0.10

<0.50

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5
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Quality Control Report
Page 4 ofReport Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

Soil

Soil

R4831551Batch
MBWG3169643-26

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 5 ofReport Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4848201

R4849939

Batch

Batch

LCS

MB

IRM

IRM

WG3174198-2

WG3174198-1

WG3176238-2

WG3176238-7

ALS PAH RM2

ALS PAH RM2

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

95.9

<0.25

87.9

87.7

88.9

67.0

81.5

86.0

83.6

77.2

79.3

79.1

83.8

72.9

83.9

81.2

93.0

81.0

83.1

87.7

94.4

86.3

81.4

123.8

89.1

101.9

81.9

121.0

119.1

111.5

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

90-110

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.25
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Quality Control Report
Page 6 ofReport Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849939Batch
IRM

LCS

WG3176238-7

WG3176238-1

ALS PAH RM2
Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

95.4

107.7

124.0

124.7

95.2

118.5

106.0

124.4

98.2

111.5

119.9

95.2

107.4

105.0

92.1

86.2

94.3

86.4

100.4

93.8

95.8

99.7

96.7

98.8

101.6

99.6

95.2

88.3

96.9

88.0

85.7

88.2

99.7

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849939Batch
LCS

LCS

MB

WG3176238-1

WG3176238-6

WG3176238-3

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

89.4

97.3

86.5

85.2

75.2

75.5

73.3

101.1

68.8

68.8

88.2

69.9

68.0

96.7

89.5

90.9

77.4

124.2

65.2

70.7

75.1

73.0

75.2

83.3

68.7

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01
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Quality Control Report
Page 8 ofReport Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4849939Batch
MB

MB

WG3176238-3

WG3176238-5

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

75.3

77.7

79.9

79.2

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01
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Quality Control Report
Page 9 ofReport Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4849939

R4843697

R4852708

R4854829

Batch

Batch

Batch

Batch

MB

DUP

IRM

IRM

IRM

WG3176238-5

WG3173499-2

WG3173499-1

WG3170430-2

WG3170441-2

L2350702-2

SAL-STD10

2017-PSA

2017-PSA

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

74.8

77.6

84.2

109.9

8.12

7.82

2.8

3.9

9.5

14.7

12.8

15.2

23.8

17.3

2.7

3.7

10.2

15.0

12.4

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

27-SEP-19

25-SEP-19

25-SEP-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

01-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

02-OCT-19

0.06 0.2

7.4-8

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

%

%

%

%

%

%

%

%

%

%

%

%

%

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J8.06
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Quality Control Report
Page 10 ofReport Date: 02-OCT-19Workorder: L2350702

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4854829Batch
IRMWG3170441-2 2017-PSA

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

15.4

23.1

17.6

02-OCT-19

02-OCT-19

02-OCT-19

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

11



Quality Control Report
Page 11 ofReport Date: 02-OCT-19Workorder: L2350702

Sample Parameter Qualifier Definitions:

Description Qualifier      

J Duplicate results and limits are expressed in terms of absolute difference.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Sample Details

ALS Sample ID Client Sample ID Matrix Date Sampled Time Sampled Qualifier
L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 SE 10-Sep-19 08:50
L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 SE 10-Sep-19 10:37
L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 SE 10-Sep-19 12:35
L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 SE 10-Sep-19 15:10
L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 SE 10-Sep-19 09:59

Sample Summary   L2348202



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

            
Physical Tests (Soil)           
Moisture L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MOISTURE-CL 80.7 0.25 % 10-Sep-19 08:50 18-Sep-19
pH (1:2 soil:water) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PH-1:2-CL 7.11 0.10 pH 10-Sep-19 08:50 20-Sep-19
            
Particle Size (Soil)           
% Gravel (>2mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK 20.3 1.0 % PSAL 10-Sep-19 08:50 23-Sep-19 26-Sep-19
% Sand (2.00mm - 1.00mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK 17.4 1.0 % PSAL 10-Sep-19 08:50 23-Sep-19 26-Sep-19
% Sand (1.00mm - 0.50mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK 9.3 1.0 % PSAL 10-Sep-19 08:50 23-Sep-19 26-Sep-19
% Sand (0.50mm - 0.25mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK 3.4 1.0 % PSAL 10-Sep-19 08:50 23-Sep-19 26-Sep-19
% Sand (0.25mm - 0.125mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK 2.0 1.0 % PSAL 10-Sep-19 08:50 23-Sep-19 26-Sep-19
% Sand (0.125mm - 0.063mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK 1.3 1.0 % PSAL 10-Sep-19 08:50 23-Sep-19 26-Sep-19
% Silt (0.063mm - 0.0312mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK 19.2 1.0 % PSAL 10-Sep-19 08:50 23-Sep-19 26-Sep-19
% Silt (0.0312mm - 0.004mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK 22.7 1.0 % PSAL 10-Sep-19 08:50 23-Sep-19 26-Sep-19
% Clay (<4um) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK 4.4 1.0 % PSAL 10-Sep-19 08:50 23-Sep-19 26-Sep-19
Texture L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PSA-PIPET-DETAIL-SK Silt loam - 10-Sep-19 08:50 23-Sep-19 26-Sep-19
            
Organic / Inorganic Carbon (Soil)           
Total Organic Carbon L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 C-TOC-CALC-SK 7.87 0.050 % 10-Sep-19 08:50 23-Sep-19
            
Metals (Soil)           
Aluminum (Al) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 3200 50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Antimony (Sb) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 0.36 0.10 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Arsenic (As) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 3.94 0.10 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Barium (Ba) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 118 0.50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Beryllium (Be) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 0.32 0.10 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Bismuth (Bi) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Boron (B) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 6.2 5.0 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Cadmium (Cd) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 5.30 0.020 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Calcium (Ca) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 98300 50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Chromium (Cr) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 24.1 0.50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Cobalt (Co) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 9.29 0.10 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Copper (Cu) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 12.5 0.50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Iron (Fe) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 10800 50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Lead (Pb) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 5.25 0.50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Lithium (Li) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 6.1 2.0 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Magnesium (Mg) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 13800 20 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Manganese (Mn) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 735 1.0 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Mercury (Hg) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 HG-200.2-CVAA-CL 0.0321 0.0050 mg/kg 10-Sep-19 08:50 19-Sep-19 20-Sep-19
Molybdenum (Mo) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 1.58 0.10 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Nickel (Ni) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 63.8 0.50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Phosphorus (P) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 1010 50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Potassium (K) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 840 100 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Selenium (Se) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 4.42 0.20 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Silver (Ag) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 0.10 0.10 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

   

Physical Tests (Soil)  
Moisture L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
pH (1:2 soil:water) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
   
Particle Size (Soil)  
% Gravel (>2mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
% Sand (2.00mm - 1.00mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
% Sand (1.00mm - 0.50mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
% Sand (0.50mm - 0.25mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
% Sand (0.25mm - 0.125mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
% Sand (0.125mm - 0.063mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
% Silt (0.063mm - 0.0312mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
% Silt (0.0312mm - 0.004mm) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
% Clay (<4um) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Texture L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
   
Metals (Soil)  
Aluminum (Al) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Antimony (Sb) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Arsenic (As) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Barium (Ba) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Beryllium (Be) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Bismuth (Bi) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Boron (B) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Cadmium (Cd) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Calcium (Ca) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Chromium (Cr) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Cobalt (Co) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Copper (Cu) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Iron (Fe) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Lead (Pb) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Lithium (Li) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Magnesium (Mg) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Manganese (Mn) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Mercury (Hg) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Molybdenum (Mo) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Nickel (Ni) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Phosphorus (P) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Potassium (K) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Selenium (Se) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Silver (Ag) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850

QC Lot QC Eval Hold Time
Eval

Matrix Class

     

     
1181555   Soil Physical Tests
1184793   Soil Physical Tests

     

     
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size

     

     
  Soil Organic / Inorganic Carbon

     

     
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

Sodium (Na) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 151 50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Strontium (Sr) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 95.5 0.50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Sulfur (S) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 1200 1000 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Thallium (Tl) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 0.122 0.050 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Tin (Sn) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Titanium (Ti) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 7.5 1.0 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Tungsten (W) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Uranium (U) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 1.05 0.050 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Vanadium (V) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 13.1 0.20 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Zinc (Zn) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL 295 2.0 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
Zirconium (Zr) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 10-Sep-19 08:50 19-Sep-19 19-Sep-19
            
Polycyclic Aromatic Hydrocarbons (Soil)           
Acenaphthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.055 0.055 mg/kg DLQ 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Acenaphthylene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.0080 0.0080 mg/kg DLCI 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Acridine L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.025 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Anthracene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.010 0.010 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Benz(a)anthracene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.050 0.050 mg/kg DLCI 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Benzo(a)pyrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.028 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Benzo(b&j)fluoranthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.080 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Benzo(b+j+k)fluoranthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.085 0.035 mg/kg 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Benzo(e)pyrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.088 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Benzo(g,h,i)perylene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.044 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Benzo(k)fluoranthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.025 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Chrysene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.217 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Dibenz(a,h)anthracene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.024 0.024 mg/kg DLQ 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Fluoranthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.038 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Fluorene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.176 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Indeno(1,2,3-c,d)pyrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.025 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
1-Methylnaphthalene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.876 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
2-Methylnaphthalene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 1.32 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Naphthalene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.369 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Perylene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.025 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Phenanthrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.801 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Pyrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.069 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
Quinoline L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL <0.025 0.025 mg/kg DLHM 10-Sep-19 08:50 17-Sep-19 18-Sep-19
d10-Acenaphthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 85.6 1 % 10-Sep-19 08:50 17-Sep-19 18-Sep-19
d12-Chrysene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 91.5 1 % 10-Sep-19 08:50 17-Sep-19 18-Sep-19
d8-Naphthalene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 74.3 1 % 10-Sep-19 08:50 17-Sep-19 18-Sep-19
d10-Phenanthrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 96.2 1 % 10-Sep-19 08:50 17-Sep-19 18-Sep-19
B(a)P Total Potency Equivalent L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.055 0.031 mg/kg 10-Sep-19 08:50 17-Sep-19 18-Sep-19
IACR (CCME) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850 PAH-TMB-D/A-MS-CL 0.90 0.33 - 10-Sep-19 08:50 17-Sep-19 18-Sep-19
            
Physical Tests (Soil)           
Moisture L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MOISTURE-CL 82.3 0.25 % 10-Sep-19 10:37 18-Sep-19
pH (1:2 soil:water) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PH-1:2-CL 7.25 0.10 pH 10-Sep-19 10:37 20-Sep-19



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

Sodium (Na) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Strontium (Sr) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Sulfur (S) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Thallium (Tl) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Tin (Sn) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Titanium (Ti) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Tungsten (W) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Uranium (U) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Vanadium (V) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Zinc (Zn) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Zirconium (Zr) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Acenaphthylene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Acridine L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Anthracene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Benz(a)anthracene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Benzo(a)pyrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Benzo(b&j)fluoranthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Benzo(b+j+k)fluoranthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Benzo(e)pyrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Benzo(g,h,i)perylene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Benzo(k)fluoranthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Chrysene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Dibenz(a,h)anthracene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Fluoranthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Fluorene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Indeno(1,2,3-c,d)pyrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
1-Methylnaphthalene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
2-Methylnaphthalene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Naphthalene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Perylene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Phenanthrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Pyrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
Quinoline L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
d10-Acenaphthene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
d12-Chrysene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
d8-Naphthalene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
d10-Phenanthrene L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
B(a)P Total Potency Equivalent L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
IACR (CCME) L2348202-1 RG_LIDSL_SE-1_2019-09-10_0850
   
Physical Tests (Soil)  
Moisture L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
pH (1:2 soil:water) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037

QC Lot QC Eval Hold Time
Eval

Matrix Class

1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals

     

     
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons

     

     
1181555   Soil Physical Tests
1184793   Soil Physical Tests



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

            
Particle Size (Soil)           
% Gravel (>2mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK 3.8 1.0 % PSAL 10-Sep-19 10:37 23-Sep-19 26-Sep-19
% Sand (2.00mm - 1.00mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK 6.8 1.0 % PSAL 10-Sep-19 10:37 23-Sep-19 26-Sep-19
% Sand (1.00mm - 0.50mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK 7.1 1.0 % PSAL 10-Sep-19 10:37 23-Sep-19 26-Sep-19
% Sand (0.50mm - 0.25mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK 5.4 1.0 % PSAL 10-Sep-19 10:37 23-Sep-19 26-Sep-19
% Sand (0.25mm - 0.125mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK 3.3 1.0 % PSAL 10-Sep-19 10:37 23-Sep-19 26-Sep-19
% Sand (0.125mm - 0.063mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK 1.4 1.0 % PSAL 10-Sep-19 10:37 23-Sep-19 26-Sep-19
% Silt (0.063mm - 0.0312mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK 29.6 1.0 % PSAL 10-Sep-19 10:37 23-Sep-19 26-Sep-19
% Silt (0.0312mm - 0.004mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK 35.0 1.0 % PSAL 10-Sep-19 10:37 23-Sep-19 26-Sep-19
% Clay (<4um) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK 7.6 1.0 % PSAL 10-Sep-19 10:37 23-Sep-19 26-Sep-19
Texture L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PSA-PIPET-DETAIL-SK Silt loam - 10-Sep-19 10:37 23-Sep-19 26-Sep-19
            
Organic / Inorganic Carbon (Soil)           
Total Organic Carbon L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 C-TOC-CALC-SK 8.84 0.050 % 10-Sep-19 10:37 23-Sep-19
            
Metals (Soil)           
Aluminum (Al) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 2990 50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Antimony (Sb) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 0.36 0.10 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Arsenic (As) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 3.89 0.10 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Barium (Ba) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 148 0.50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Beryllium (Be) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 0.34 0.10 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Bismuth (Bi) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Boron (B) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 6.3 5.0 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Cadmium (Cd) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 6.40 0.020 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Calcium (Ca) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 113000 50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Chromium (Cr) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 11.7 0.50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Cobalt (Co) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 11.5 0.10 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Copper (Cu) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 13.3 0.50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Iron (Fe) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 11100 50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Lead (Pb) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 5.37 0.50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Lithium (Li) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 6.0 2.0 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Magnesium (Mg) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 14300 20 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Manganese (Mn) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 1060 1.0 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Mercury (Hg) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 HG-200.2-CVAA-CL 0.0307 0.0050 mg/kg 10-Sep-19 10:37 19-Sep-19 20-Sep-19
Molybdenum (Mo) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 1.35 0.10 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Nickel (Ni) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 72.2 0.50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Phosphorus (P) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 1200 50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Potassium (K) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 890 100 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Selenium (Se) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 3.96 0.20 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Silver (Ag) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 0.10 0.10 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Sodium (Na) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 202 50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Strontium (Sr) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 122 0.50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Sulfur (S) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 1500 1000 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Thallium (Tl) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 0.126 0.050 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

   
Particle Size (Soil)  
% Gravel (>2mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
% Sand (2.00mm - 1.00mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
% Sand (1.00mm - 0.50mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
% Sand (0.50mm - 0.25mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
% Sand (0.25mm - 0.125mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
% Sand (0.125mm - 0.063mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
% Silt (0.063mm - 0.0312mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
% Silt (0.0312mm - 0.004mm) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
% Clay (<4um) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Texture L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
   
Metals (Soil)  
Aluminum (Al) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Antimony (Sb) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Arsenic (As) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Barium (Ba) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Beryllium (Be) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Bismuth (Bi) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Boron (B) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Cadmium (Cd) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Calcium (Ca) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Chromium (Cr) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Cobalt (Co) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Copper (Cu) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Iron (Fe) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Lead (Pb) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Lithium (Li) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Magnesium (Mg) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Manganese (Mn) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Mercury (Hg) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Molybdenum (Mo) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Nickel (Ni) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Phosphorus (P) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Potassium (K) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Selenium (Se) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Silver (Ag) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Sodium (Na) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Strontium (Sr) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Sulfur (S) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Thallium (Tl) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037

QC Lot QC Eval Hold Time
Eval

Matrix Class

     

     
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size

     

     
  Soil Organic / Inorganic Carbon

     

     
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

Tin (Sn) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Titanium (Ti) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 8.0 1.0 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Tungsten (W) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Uranium (U) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 1.14 0.050 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Vanadium (V) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 13.1 0.20 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Zinc (Zn) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL 371 2.0 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
Zirconium (Zr) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 10-Sep-19 10:37 19-Sep-19 19-Sep-19
            
Polycyclic Aromatic Hydrocarbons (Soil)           
Acenaphthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.051 0.051 mg/kg DLQ 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Acenaphthylene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.0060 0.0060 mg/kg DLCI 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Acridine L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.028 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Anthracene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.011 0.011 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Benz(a)anthracene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.040 0.040 mg/kg DLCI 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Benzo(a)pyrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.028 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Benzo(b&j)fluoranthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.061 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Benzo(b+j+k)fluoranthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.064 0.040 mg/kg 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Benzo(e)pyrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.069 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Benzo(g,h,i)perylene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.031 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Benzo(k)fluoranthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.028 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Chrysene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.168 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Dibenz(a,h)anthracene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.019 0.019 mg/kg DLQ 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Fluoranthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.029 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Fluorene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.122 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Indeno(1,2,3-c,d)pyrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.028 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
1-Methylnaphthalene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.723 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
2-Methylnaphthalene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 1.08 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Naphthalene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.296 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Perylene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.028 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Phenanthrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.634 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Pyrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.057 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
Quinoline L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL <0.028 0.028 mg/kg DLHM 10-Sep-19 10:37 17-Sep-19 18-Sep-19
d10-Acenaphthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 79.2 1 % 10-Sep-19 10:37 17-Sep-19 18-Sep-19
d12-Chrysene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 81.5 1 % 10-Sep-19 10:37 17-Sep-19 18-Sep-19
d8-Naphthalene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 71.8 1 % 10-Sep-19 10:37 17-Sep-19 18-Sep-19
d10-Phenanthrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 87.1 1 % 10-Sep-19 10:37 17-Sep-19 18-Sep-19
B(a)P Total Potency Equivalent L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.036 0.030 mg/kg 10-Sep-19 10:37 17-Sep-19 18-Sep-19
IACR (CCME) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037 PAH-TMB-D/A-MS-CL 0.70 0.33 - 10-Sep-19 10:37 17-Sep-19 18-Sep-19
            
Physical Tests (Soil)           
Moisture L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MOISTURE-CL 79.9 0.25 % 10-Sep-19 12:35 18-Sep-19
pH (1:2 soil:water) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PH-1:2-CL 7.11 0.10 pH 10-Sep-19 12:35 20-Sep-19
            
Particle Size (Soil)           
% Gravel (>2mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK <1.0 1.0 % PSAL 10-Sep-19 12:35 23-Sep-19 26-Sep-19



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

Tin (Sn) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Titanium (Ti) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Tungsten (W) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Uranium (U) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Vanadium (V) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Zinc (Zn) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Zirconium (Zr) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Acenaphthylene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Acridine L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Anthracene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Benz(a)anthracene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Benzo(a)pyrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Benzo(b&j)fluoranthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Benzo(b+j+k)fluoranthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Benzo(e)pyrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Benzo(g,h,i)perylene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Benzo(k)fluoranthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Chrysene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Dibenz(a,h)anthracene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Fluoranthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Fluorene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Indeno(1,2,3-c,d)pyrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
1-Methylnaphthalene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
2-Methylnaphthalene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Naphthalene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Perylene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Phenanthrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Pyrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
Quinoline L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
d10-Acenaphthene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
d12-Chrysene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
d8-Naphthalene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
d10-Phenanthrene L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
B(a)P Total Potency Equivalent L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
IACR (CCME) L2348202-2 RG_LIDSL_SE-2_2019-09-10_1037
   
Physical Tests (Soil)  
Moisture L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
pH (1:2 soil:water) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
   
Particle Size (Soil)  
% Gravel (>2mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235

QC Lot QC Eval Hold Time
Eval

Matrix Class

1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals

     

     
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons

     

     
1181555   Soil Physical Tests
1184793   Soil Physical Tests

     

     
1183951   Soil Particle Size



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

% Sand (2.00mm - 1.00mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK 2.5 1.0 % PSAL 10-Sep-19 12:35 23-Sep-19 26-Sep-19
% Sand (1.00mm - 0.50mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK 6.2 1.0 % PSAL 10-Sep-19 12:35 23-Sep-19 26-Sep-19
% Sand (0.50mm - 0.25mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK 10.2 1.0 % PSAL 10-Sep-19 12:35 23-Sep-19 26-Sep-19
% Sand (0.25mm - 0.125mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK 9.1 1.0 % PSAL 10-Sep-19 12:35 23-Sep-19 26-Sep-19
% Sand (0.125mm - 0.063mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK 3.9 1.0 % PSAL 10-Sep-19 12:35 23-Sep-19 26-Sep-19
% Silt (0.063mm - 0.0312mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK 30.6 1.0 % PSAL 10-Sep-19 12:35 23-Sep-19 26-Sep-19
% Silt (0.0312mm - 0.004mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK 32.8 1.0 % PSAL 10-Sep-19 12:35 23-Sep-19 26-Sep-19
% Clay (<4um) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK 4.0 1.0 % PSAL 10-Sep-19 12:35 23-Sep-19 26-Sep-19
Texture L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PSA-PIPET-DETAIL-SK Silt loam - 10-Sep-19 12:35 23-Sep-19 26-Sep-19
            
Organic / Inorganic Carbon (Soil)           
Total Organic Carbon L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 C-TOC-CALC-SK 11.3 0.050 % 10-Sep-19 12:35 23-Sep-19
            
Metals (Soil)           
Aluminum (Al) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 5700 50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Antimony (Sb) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 0.91 0.10 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Arsenic (As) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 4.73 0.10 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Barium (Ba) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 211 0.50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Beryllium (Be) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 0.48 0.10 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Bismuth (Bi) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Boron (B) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 17.3 5.0 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Cadmium (Cd) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 1.75 0.020 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Calcium (Ca) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 84600 50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Chromium (Cr) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 12.8 0.50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Cobalt (Co) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 4.31 0.10 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Copper (Cu) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 12.9 0.50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Iron (Fe) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 10300 50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Lead (Pb) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 6.33 0.50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Lithium (Li) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 9.9 2.0 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Magnesium (Mg) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 16200 20 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Manganese (Mn) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 256 1.0 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Mercury (Hg) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 HG-200.2-CVAA-CL 0.0358 0.0050 mg/kg 10-Sep-19 12:35 19-Sep-19 20-Sep-19
Molybdenum (Mo) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 1.92 0.10 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Nickel (Ni) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 48.5 0.50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Phosphorus (P) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 1410 50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Potassium (K) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 1620 100 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Selenium (Se) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 8.44 0.20 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Silver (Ag) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 0.13 0.10 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Sodium (Na) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 161 50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Strontium (Sr) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 92.1 0.50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Sulfur (S) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 1100 1000 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Thallium (Tl) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 0.210 0.050 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Tin (Sn) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Titanium (Ti) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 21.2 1.0 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Tungsten (W) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Uranium (U) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 2.72 0.050 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

% Sand (2.00mm - 1.00mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
% Sand (1.00mm - 0.50mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
% Sand (0.50mm - 0.25mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
% Sand (0.25mm - 0.125mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
% Sand (0.125mm - 0.063mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
% Silt (0.063mm - 0.0312mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
% Silt (0.0312mm - 0.004mm) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
% Clay (<4um) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Texture L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
   
Metals (Soil)  
Aluminum (Al) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Antimony (Sb) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Arsenic (As) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Barium (Ba) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Beryllium (Be) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Bismuth (Bi) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Boron (B) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Cadmium (Cd) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Calcium (Ca) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Chromium (Cr) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Cobalt (Co) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Copper (Cu) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Iron (Fe) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Lead (Pb) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Lithium (Li) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Magnesium (Mg) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Manganese (Mn) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Mercury (Hg) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Molybdenum (Mo) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Nickel (Ni) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Phosphorus (P) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Potassium (K) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Selenium (Se) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Silver (Ag) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Sodium (Na) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Strontium (Sr) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Sulfur (S) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Thallium (Tl) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Tin (Sn) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Titanium (Ti) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Tungsten (W) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Uranium (U) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235

QC Lot QC Eval Hold Time
Eval

Matrix Class

1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size

     

     
  Soil Organic / Inorganic Carbon

     

     
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

Vanadium (V) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 20.4 0.20 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Zinc (Zn) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 131 2.0 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
Zirconium (Zr) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 MET-200.2-CCMS-CL 1.2 1.0 mg/kg 10-Sep-19 12:35 19-Sep-19 19-Sep-19
            
Polycyclic Aromatic Hydrocarbons (Soil)           
Acenaphthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.021 0.021 mg/kg DLQ 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Acenaphthylene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.012 0.012 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Acridine L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Anthracene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.0092 0.0092 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Benz(a)anthracene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Benzo(a)pyrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Benzo(b&j)fluoranthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.028 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Benzo(b+j+k)fluoranthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.030 0.033 mg/kg 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Benzo(e)pyrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.028 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Benzo(g,h,i)perylene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Benzo(k)fluoranthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Chrysene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.075 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Dibenz(a,h)anthracene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.012 0.012 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Fluoranthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Fluorene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.059 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Indeno(1,2,3-c,d)pyrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
1-Methylnaphthalene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.282 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
2-Methylnaphthalene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.432 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Naphthalene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.134 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Perylene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Phenanthrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.284 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Pyrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.024 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
Quinoline L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL <0.023 0.023 mg/kg DLHM 10-Sep-19 12:35 17-Sep-19 18-Sep-19
d10-Acenaphthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 76.5 1 % 10-Sep-19 12:35 17-Sep-19 18-Sep-19
d12-Chrysene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 84.1 1 % 10-Sep-19 12:35 17-Sep-19 18-Sep-19
d8-Naphthalene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 69.5 1 % 10-Sep-19 12:35 17-Sep-19 18-Sep-19
d10-Phenanthrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 86.3 1 % 10-Sep-19 12:35 17-Sep-19 18-Sep-19
B(a)P Total Potency Equivalent L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.025 0.022 mg/kg 10-Sep-19 12:35 17-Sep-19 18-Sep-19
IACR (CCME) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235 PAH-TMB-D/A-MS-CL 0.38 0.25 - 10-Sep-19 12:35 17-Sep-19 18-Sep-19
            
Physical Tests (Soil)           
Moisture L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MOISTURE-CL 81.6 0.25 % 10-Sep-19 15:10 18-Sep-19
pH (1:2 soil:water) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PH-1:2-CL 7.50 0.10 pH 10-Sep-19 15:10 20-Sep-19
            
Particle Size (Soil)           
% Gravel (>2mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK 14.2 1.0 % PSAL 10-Sep-19 15:10 23-Sep-19 26-Sep-19
% Sand (2.00mm - 1.00mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK 4.4 1.0 % PSAL 10-Sep-19 15:10 23-Sep-19 26-Sep-19
% Sand (1.00mm - 0.50mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK 5.6 1.0 % PSAL 10-Sep-19 15:10 23-Sep-19 26-Sep-19
% Sand (0.50mm - 0.25mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK 4.4 1.0 % PSAL 10-Sep-19 15:10 23-Sep-19 26-Sep-19
% Sand (0.25mm - 0.125mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK 5.4 1.0 % PSAL 10-Sep-19 15:10 23-Sep-19 26-Sep-19



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

Vanadium (V) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Zinc (Zn) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Zirconium (Zr) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Acenaphthylene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Acridine L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Anthracene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Benz(a)anthracene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Benzo(a)pyrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Benzo(b&j)fluoranthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Benzo(b+j+k)fluoranthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Benzo(e)pyrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Benzo(g,h,i)perylene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Benzo(k)fluoranthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Chrysene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Dibenz(a,h)anthracene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Fluoranthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Fluorene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Indeno(1,2,3-c,d)pyrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
1-Methylnaphthalene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
2-Methylnaphthalene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Naphthalene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Perylene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Phenanthrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Pyrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
Quinoline L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
d10-Acenaphthene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
d12-Chrysene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
d8-Naphthalene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
d10-Phenanthrene L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
B(a)P Total Potency Equivalent L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
IACR (CCME) L2348202-3 RG_LIDSL_SE-3_2019-09-10_1235
   
Physical Tests (Soil)  
Moisture L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
pH (1:2 soil:water) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
   
Particle Size (Soil)  
% Gravel (>2mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
% Sand (2.00mm - 1.00mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
% Sand (1.00mm - 0.50mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
% Sand (0.50mm - 0.25mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
% Sand (0.25mm - 0.125mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510

QC Lot QC Eval Hold Time
Eval

Matrix Class

1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals

     

     
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons

     

     
1181555   Soil Physical Tests
1184793   Soil Physical Tests

     

     
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

% Sand (0.125mm - 0.063mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK 2.9 1.0 % PSAL 10-Sep-19 15:10 23-Sep-19 26-Sep-19
% Silt (0.063mm - 0.0312mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK 26.0 1.0 % PSAL 10-Sep-19 15:10 23-Sep-19 26-Sep-19
% Silt (0.0312mm - 0.004mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK 32.3 1.0 % PSAL 10-Sep-19 15:10 23-Sep-19 26-Sep-19
% Clay (<4um) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK 4.8 1.0 % PSAL 10-Sep-19 15:10 23-Sep-19 26-Sep-19
Texture L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PSA-PIPET-DETAIL-SK Silt loam - 10-Sep-19 15:10 23-Sep-19 26-Sep-19
            
Organic / Inorganic Carbon (Soil)           
Total Organic Carbon L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 C-TOC-CALC-SK 14.4 0.050 % 10-Sep-19 15:10 23-Sep-19
            
Metals (Soil)           
Aluminum (Al) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 5950 50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Antimony (Sb) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 0.64 0.10 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Arsenic (As) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 4.96 0.10 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Barium (Ba) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 242 0.50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Beryllium (Be) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 0.53 0.10 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Bismuth (Bi) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Boron (B) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 8.3 5.0 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Cadmium (Cd) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 1.80 0.020 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Calcium (Ca) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 67800 50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Chromium (Cr) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 16.1 0.50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Cobalt (Co) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 5.82 0.10 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Copper (Cu) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 15.1 0.50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Iron (Fe) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 10800 50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Lead (Pb) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 7.90 0.50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Lithium (Li) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 7.8 2.0 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Magnesium (Mg) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 14000 20 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Manganese (Mn) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 276 1.0 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Mercury (Hg) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 HG-200.2-CVAA-CL 0.0407 0.0050 mg/kg 10-Sep-19 15:10 19-Sep-19 20-Sep-19
Molybdenum (Mo) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 1.80 0.10 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Nickel (Ni) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 36.0 0.50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Phosphorus (P) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 1200 50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Potassium (K) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 1380 100 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Selenium (Se) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 18.2 0.20 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Silver (Ag) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 0.18 0.10 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Sodium (Na) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 108 50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Strontium (Sr) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 94.7 0.50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Sulfur (S) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 1200 1000 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Thallium (Tl) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 0.143 0.050 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Tin (Sn) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Titanium (Ti) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 11.3 1.0 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Tungsten (W) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Uranium (U) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 1.51 0.050 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Vanadium (V) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 21.5 0.20 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Zinc (Zn) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL 129 2.0 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19
Zirconium (Zr) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 10-Sep-19 15:10 19-Sep-19 19-Sep-19



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

% Sand (0.125mm - 0.063mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
% Silt (0.063mm - 0.0312mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
% Silt (0.0312mm - 0.004mm) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
% Clay (<4um) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Texture L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
   
Metals (Soil)  
Aluminum (Al) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Antimony (Sb) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Arsenic (As) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Barium (Ba) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Beryllium (Be) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Bismuth (Bi) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Boron (B) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Cadmium (Cd) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Calcium (Ca) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Chromium (Cr) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Cobalt (Co) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Copper (Cu) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Iron (Fe) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Lead (Pb) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Lithium (Li) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Magnesium (Mg) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Manganese (Mn) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Mercury (Hg) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Molybdenum (Mo) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Nickel (Ni) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Phosphorus (P) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Potassium (K) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Selenium (Se) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Silver (Ag) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Sodium (Na) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Strontium (Sr) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Sulfur (S) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Thallium (Tl) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Tin (Sn) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Titanium (Ti) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Tungsten (W) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Uranium (U) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Vanadium (V) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Zinc (Zn) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Zirconium (Zr) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510

QC Lot QC Eval Hold Time
Eval

Matrix Class

1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size

     

     
  Soil Organic / Inorganic Carbon

     

     
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

            
Polycyclic Aromatic Hydrocarbons (Soil)           
Acenaphthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL <0.29 0.29 mg/kg DLQ 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Acenaphthylene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL <0.031 0.031 mg/kg DLCI 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Acridine L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL <0.050 0.050 mg/kg DLCI 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Anthracene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL <0.014 0.014 mg/kg DLCI 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Benz(a)anthracene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL <0.23 0.23 mg/kg DLCI 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Benzo(a)pyrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.122 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Benzo(b&j)fluoranthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.328 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Benzo(b+j+k)fluoranthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.352 0.037 mg/kg 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Benzo(e)pyrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.387 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Benzo(g,h,i)perylene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.187 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Benzo(k)fluoranthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL <0.026 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Chrysene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.934 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Dibenz(a,h)anthracene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL <0.11 0.11 mg/kg DLQ 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Fluoranthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.163 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Fluorene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.738 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Indeno(1,2,3-c,d)pyrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.051 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
1-Methylnaphthalene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 3.37 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
2-Methylnaphthalene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 5.55 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Naphthalene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 1.52 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Perylene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL <0.026 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Phenanthrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 3.94 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Pyrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.326 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
Quinoline L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL <0.026 0.026 mg/kg DLHM 10-Sep-19 15:10 17-Sep-19 19-Sep-19
d10-Acenaphthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 79.1 1 % 10-Sep-19 15:10 17-Sep-19 19-Sep-19
d12-Chrysene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 84.8 1 % 10-Sep-19 15:10 17-Sep-19 19-Sep-19
d8-Naphthalene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 61.0 1 % 10-Sep-19 15:10 17-Sep-19 19-Sep-19
d10-Phenanthrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 90.9 1 % 10-Sep-19 15:10 17-Sep-19 19-Sep-19
B(a)P Total Potency Equivalent L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 0.239 0.084 mg/kg 10-Sep-19 15:10 17-Sep-19 19-Sep-19
IACR (CCME) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510 PAH-TMB-D/A-MS-CL 3.54 0.80 - 10-Sep-19 15:10 17-Sep-19 19-Sep-19
            
Physical Tests (Soil)           
Moisture L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MOISTURE-CL 73.6 0.25 % 10-Sep-19 09:59 18-Sep-19
pH (1:2 soil:water) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PH-1:2-CL 7.28 0.10 pH 10-Sep-19 09:59 20-Sep-19
            
Particle Size (Soil)           
% Gravel (>2mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK 4.0 1.0 % PSAL 10-Sep-19 09:59 23-Sep-19 26-Sep-19
% Sand (2.00mm - 1.00mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK 2.7 1.0 % PSAL 10-Sep-19 09:59 23-Sep-19 26-Sep-19
% Sand (1.00mm - 0.50mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK 7.3 1.0 % PSAL 10-Sep-19 09:59 23-Sep-19 26-Sep-19
% Sand (0.50mm - 0.25mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK 23.7 1.0 % PSAL 10-Sep-19 09:59 23-Sep-19 26-Sep-19
% Sand (0.25mm - 0.125mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK 21.4 1.0 % PSAL 10-Sep-19 09:59 23-Sep-19 26-Sep-19
% Sand (0.125mm - 0.063mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK 6.2 1.0 % PSAL 10-Sep-19 09:59 23-Sep-19 26-Sep-19
% Silt (0.063mm - 0.0312mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK 15.4 1.0 % PSAL 10-Sep-19 09:59 23-Sep-19 26-Sep-19
% Silt (0.0312mm - 0.004mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK 16.7 1.0 % PSAL 10-Sep-19 09:59 23-Sep-19 26-Sep-19



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Acenaphthylene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Acridine L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Anthracene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Benz(a)anthracene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Benzo(a)pyrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Benzo(b&j)fluoranthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Benzo(b+j+k)fluoranthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Benzo(e)pyrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Benzo(g,h,i)perylene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Benzo(k)fluoranthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Chrysene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Dibenz(a,h)anthracene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Fluoranthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Fluorene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Indeno(1,2,3-c,d)pyrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
1-Methylnaphthalene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
2-Methylnaphthalene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Naphthalene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Perylene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Phenanthrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Pyrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
Quinoline L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
d10-Acenaphthene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
d12-Chrysene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
d8-Naphthalene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
d10-Phenanthrene L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
B(a)P Total Potency Equivalent L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
IACR (CCME) L2348202-4 RG_LIDSL_SE-4_2019-09-10_1510
   
Physical Tests (Soil)  
Moisture L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
pH (1:2 soil:water) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
   
Particle Size (Soil)  
% Gravel (>2mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
% Sand (2.00mm - 1.00mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
% Sand (1.00mm - 0.50mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
% Sand (0.50mm - 0.25mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
% Sand (0.25mm - 0.125mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
% Sand (0.125mm - 0.063mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
% Silt (0.063mm - 0.0312mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
% Silt (0.0312mm - 0.004mm) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959

QC Lot QC Eval Hold Time
Eval

Matrix Class

     

     
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons

     

     
1181555   Soil Physical Tests
1184793   Soil Physical Tests

     

     
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size
1183951   Soil Particle Size



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

% Clay (<4um) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK 2.6 1.0 % PSAL 10-Sep-19 09:59 23-Sep-19 26-Sep-19
Texture L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PSA-PIPET-DETAIL-SK Sandy loam - 10-Sep-19 09:59 23-Sep-19 26-Sep-19
            
Organic / Inorganic Carbon (Soil)           
Total Organic Carbon L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 C-TOC-CALC-SK 6.91 0.050 % 10-Sep-19 09:59 23-Sep-19
            
Metals (Soil)           
Aluminum (Al) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 6730 50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Antimony (Sb) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 0.74 0.10 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Arsenic (As) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 6.18 0.10 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Barium (Ba) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 218 0.50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Beryllium (Be) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 0.55 0.10 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Bismuth (Bi) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL <0.20 0.20 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Boron (B) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 10.7 5.0 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Cadmium (Cd) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 1.85 0.020 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Calcium (Ca) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 98400 50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Chromium (Cr) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 12.6 0.50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Cobalt (Co) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 5.51 0.10 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Copper (Cu) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 12.9 0.50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Iron (Fe) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 14400 50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Lead (Pb) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 8.15 0.50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Lithium (Li) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 10.7 2.0 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Magnesium (Mg) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 15500 20 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Manganese (Mn) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 405 1.0 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Mercury (Hg) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 HG-200.2-CVAA-CL 0.0250 0.0050 mg/kg 10-Sep-19 09:59 19-Sep-19 20-Sep-19
Molybdenum (Mo) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 1.80 0.10 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Nickel (Ni) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 42.8 0.50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Phosphorus (P) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 1500 50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Potassium (K) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 1520 100 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Selenium (Se) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 5.06 0.20 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Silver (Ag) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 0.11 0.10 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Sodium (Na) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 157 50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Strontium (Sr) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 105 0.50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Sulfur (S) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 1100 1000 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Thallium (Tl) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 0.198 0.050 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Tin (Sn) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL <2.0 2.0 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Titanium (Ti) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 10.0 1.0 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Tungsten (W) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL <0.50 0.50 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Uranium (U) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 1.75 0.050 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Vanadium (V) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 21.6 0.20 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Zinc (Zn) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL 136 2.0 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
Zirconium (Zr) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 MET-200.2-CCMS-CL <1.0 1.0 mg/kg 10-Sep-19 09:59 19-Sep-19 19-Sep-19
            
Polycyclic Aromatic Hydrocarbons (Soil)           
Acenaphthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.012 0.012 mg/kg DLQ 10-Sep-19 09:59 17-Sep-19 19-Sep-19
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Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

% Clay (<4um) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Texture L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
   
Organic / Inorganic Carbon (Soil)  
Total Organic Carbon L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
   
Metals (Soil)  
Aluminum (Al) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Antimony (Sb) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Arsenic (As) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Barium (Ba) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Beryllium (Be) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Bismuth (Bi) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Boron (B) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Cadmium (Cd) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Calcium (Ca) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Chromium (Cr) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Cobalt (Co) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Copper (Cu) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Iron (Fe) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Lead (Pb) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Lithium (Li) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Magnesium (Mg) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Manganese (Mn) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Mercury (Hg) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Molybdenum (Mo) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Nickel (Ni) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Phosphorus (P) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Potassium (K) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Selenium (Se) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Silver (Ag) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Sodium (Na) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Strontium (Sr) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Sulfur (S) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Thallium (Tl) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Tin (Sn) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Titanium (Ti) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Tungsten (W) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Uranium (U) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Vanadium (V) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Zinc (Zn) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Zirconium (Zr) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
   
Polycyclic Aromatic Hydrocarbons (Soil)  
Acenaphthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959

QC Lot QC Eval Hold Time
Eval

Matrix Class

1183951   Soil Particle Size
1183951   Soil Particle Size

     

     
  Soil Organic / Inorganic Carbon

     

     
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals
1183619   Soil Metals

     

     
1183707   Soil Polycyclic Aromatic Hydrocarbons



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID ALS Test Code Results Detection
Limit

Units Qual Date
Sampled

Time
Sampled

Prep
Date

Analysis
Date

Acenaphthylene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.0090 0.0090 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Acridine L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Anthracene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.0072 0.0072 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Benz(a)anthracene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Benzo(a)pyrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Benzo(b&j)fluoranthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Benzo(b+j+k)fluoranthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 0.018 0.025 mg/kg 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Benzo(e)pyrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Benzo(g,h,i)perylene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Benzo(k)fluoranthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Chrysene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 0.053 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Dibenz(a,h)anthracene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.0090 0.0090 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Fluoranthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Fluorene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 0.035 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Indeno(1,2,3-c,d)pyrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
1-Methylnaphthalene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 0.183 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
2-Methylnaphthalene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 0.287 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Naphthalene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 0.101 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Perylene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Phenanthrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 0.202 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Pyrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
Quinoline L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.018 0.018 mg/kg DLHM 10-Sep-19 09:59 17-Sep-19 19-Sep-19
d10-Acenaphthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 76.1 1 % 10-Sep-19 09:59 17-Sep-19 19-Sep-19
d12-Chrysene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 84.9 1 % 10-Sep-19 09:59 17-Sep-19 19-Sep-19
d8-Naphthalene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 68.0 1 % 10-Sep-19 09:59 17-Sep-19 19-Sep-19
d10-Phenanthrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 87.7 1 % 10-Sep-19 09:59 17-Sep-19 19-Sep-19
B(a)P Total Potency Equivalent L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL <0.020 0.020 mg/kg 10-Sep-19 09:59 17-Sep-19 19-Sep-19
IACR (CCME) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959 PAH-TMB-D/A-MS-CL 0.21 0.19 - 10-Sep-19 09:59 17-Sep-19 19-Sep-19

Qualifier Legend
DLCI Detection Limit Raised: Chromatographic Interference due to co-elution.
DLHM Detection Limit Adjusted: Sample has High Moisture Content
DLQ Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
PSAL Limited sample was available for PSA (100g minimum is standard).  Measurement Uncertainty for PSA results may be higher than usual.

Evaluation Legend
 QC Lot met ALS Data Quality Objectives or Test result met ALS Hold Time Recommendations



Results of Analysis   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Parameter ALS ID Client Sample ID

Acenaphthylene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Acridine L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Anthracene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Benz(a)anthracene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Benzo(a)pyrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Benzo(b&j)fluoranthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Benzo(b+j+k)fluoranthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Benzo(e)pyrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Benzo(g,h,i)perylene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Benzo(k)fluoranthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Chrysene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Dibenz(a,h)anthracene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Fluoranthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Fluorene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Indeno(1,2,3-c,d)pyrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
1-Methylnaphthalene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
2-Methylnaphthalene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Naphthalene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Perylene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Phenanthrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Pyrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
Quinoline L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
d10-Acenaphthene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
d12-Chrysene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
d8-Naphthalene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
d10-Phenanthrene L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
B(a)P Total Potency Equivalent L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959
IACR (CCME) L2348202-5 RG_LIDSL_SE-5_2019-09-10_0959

Qualifier Legend
DLCI Detection Limit Raised: Chromatographic Interference due to co-e
DLHM Detection Limit Adjusted: Sample has High Moisture Content
DLQ Detection Limit raised due to co-eluting interference.  GCMS qual
PSAL Limited sample was available for PSA (100g minimum is standard

Evaluation Legend
 QC Lot met ALS Data Quality Objectives or Test result met ALS H

QC Lot QC Eval Hold Time
Eval

Matrix Class

1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons
1183707   Soil Polycyclic Aromatic Hydrocarbons



Quality Control   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

QC Type Analyte QC Lot # ALS QC ID Result Target Units % Limit Units Qual Eval Matrix Class

              
Metals (Soil)           
CRM Aluminum (Al) 1183619 WG3166659-4 18700 18300 mg/kg 102.1 70-130 %  Soil Metals
CRM Antimony (Sb) 1183619 WG3166659-4 6.26 6.4 mg/kg 97.8 70-130 %  Soil Metals
CRM Arsenic (As) 1183619 WG3166659-4 16.6 16.7 mg/kg 99.6 70-130 %  Soil Metals
CRM Barium (Ba) 1183619 WG3166659-4 83.3 83.8 mg/kg 99.4 70-130 %  Soil Metals
CRM Beryllium (Be) 1183619 WG3166659-4 0.53 0.518 mg/kg 102.0 70-130 %  Soil Metals
CRM Bismuth (Bi) 1183619 WG3166659-4 1.66 1.94 mg/kg 85.5 70-130 %  Soil Metals
CRM Boron (B) 1183619 WG3166659-4 <5.0 3.2 mg/kg 3.2 0-8.2 mg/kg  Soil Metals
CRM Cadmium (Cd) 1183619 WG3166659-4 0.206 0.215 mg/kg 95.8 70-130 %  Soil Metals
CRM Calcium (Ca) 1183619 WG3166659-4 3640 3540 mg/kg 102.9 70-130 %  Soil Metals
CRM Chromium (Cr) 1183619 WG3166659-4 28.6 28.6 mg/kg 100.1 70-130 %  Soil Metals
CRM Cobalt (Co) 1183619 WG3166659-4 11.9 12.8 mg/kg 93.0 70-130 %  Soil Metals
CRM Copper (Cu) 1183619 WG3166659-4 40.9 44.5 mg/kg 91.9 70-130 %  Soil Metals
CRM Iron (Fe) 1183619 WG3166659-4 30000 32800 mg/kg 91.4 70-130 %  Soil Metals
CRM Lead (Pb) 1183619 WG3166659-4 12.9 13.5 mg/kg 95.8 70-130 %  Soil Metals
CRM Lithium (Li) 1183619 WG3166659-4 10.0 10 mg/kg 100.1 70-130 %  Soil Metals
CRM Magnesium (Mg) 1183619 WG3166659-4 6050 5930 mg/kg 102.1 70-130 %  Soil Metals
CRM Manganese (Mn) 1183619 WG3166659-4 1140 1110 mg/kg 102.5 70-130 %  Soil Metals
CRM Mercury (Hg) 1183619 WG3166659-4 0.0891 0.0972 mg/kg 91.7 70-130 %  Soil Metals
CRM Molybdenum (Mo) 1183619 WG3166659-4 0.71 0.703 mg/kg 101.3 70-130 %  Soil Metals
CRM Nickel (Ni) 1183619 WG3166659-4 17.7 17.9 mg/kg 99.0 70-130 %  Soil Metals
CRM Phosphorus (P) 1183619 WG3166659-4 795 827 mg/kg 96.2 70-130 %  Soil Metals
CRM Potassium (K) 1183619 WG3166659-4 630 652 mg/kg 97.2 70-130 %  Soil Metals
CRM Selenium (Se) 1183619 WG3166659-4 0.27 0.31 mg/kg 0.27 .11-.51 mg/kg  Soil Metals
CRM Silver (Ag) 1183619 WG3166659-4 0.22 0.23 mg/kg 0.22 .13-.33 mg/kg  Soil Metals
CRM Sodium (Na) 1183619 WG3166659-4 348 364 mg/kg 95.5 70-130 %  Soil Metals
CRM Strontium (Sr) 1183619 WG3166659-4 12.5 12.2 mg/kg 102.4 70-130 %  Soil Metals
CRM Thallium (Tl) 1183619 WG3166659-4 0.115 0.127 mg/kg 0.115 .077-.18 mg/kg  Soil Metals
CRM Tin (Sn) 1183619 WG3166659-4 <2.0 1.1 mg/kg 1.0 0-3.1 mg/kg  Soil Metals
CRM Titanium (Ti) 1183619 WG3166659-4 870 874 mg/kg 99.6 70-130 %  Soil Metals
CRM Tungsten (W) 1183619 WG3166659-4 <0.50 0.16 mg/kg 0.13 0-.66 mg/kg  Soil Metals
CRM Uranium (U) 1183619 WG3166659-4 0.727 0.855 mg/kg 85.0 70-130 %  Soil Metals
CRM Vanadium (V) 1183619 WG3166659-4 58.7 59 mg/kg 99.5 70-130 %  Soil Metals
CRM Zinc (Zn) 1183619 WG3166659-4 66.3 67.3 mg/kg 98.5 70-130 %  Soil Metals
CRM Zirconium (Zr) 1183619 WG3166659-4 <1.0 0.79 mg/kg 0.8 0-1.8 mg/kg  Soil Metals
              
Physical Tests (Soil)           
IRM pH (1:2 soil:water) 1184793 WG3166781-1 7.81 7.81 7.4-8 pH  Soil Physical Tests
              
Particle Size (Soil)           
IRM % Sand (2.00mm - 1.00mm) 1183951 WG3167078-2 2.5 2.59 % 2.5 0-7.6 %  Soil Particle Size
IRM % Sand (1.00mm - 0.50mm) 1183951 WG3167078-2 3.8 3.9 % 3.8 0-8.9 %  Soil Particle Size
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QC Type Analyte QC Lot # ALS QC ID Result Target Units % Limit Units Qual Eval Matrix Class

IRM % Sand (0.50mm - 0.25mm) 1183951 WG3167078-2 10.8 10.3 % 10.8 5.3-15.3 %  Soil Particle Size
IRM % Sand (0.25mm - 0.125mm) 1183951 WG3167078-2 16.6 15 % 16.6 10-20 %  Soil Particle Size
IRM % Sand (0.125mm - 0.063mm) 1183951 WG3167078-2 12.8 12.3 % 12.8 7.3-17.3 %  Soil Particle Size
IRM % Silt (0.063mm - 0.0312mm) 1183951 WG3167078-2 13.7 14.9 % 13.7 9.9-19.9 %  Soil Particle Size
IRM % Silt (0.0312mm - 0.004mm) 1183951 WG3167078-2 22.0 22.6 % 22.0 17.6-27.6 %  Soil Particle Size
IRM % Clay (<4um) 1183951 WG3167078-2 17.8 18.4 % 17.8 13.4-23.4 %  Soil Particle Size
IRM Texture 1183951 WG3167078-2 Loam -  Soil Particle Size
              
Organic / Inorganic Carbon (Soil)           
IRM Inorganic Carbon 1183502 WG3166537-4 0.415 0.383 % 108.3 80-120 %  Soil Organic / Inorganic Carbon
IRM Total Carbon by Combustion 1182777 WG3165604-2 1.35 1.41 % 95.5 80-120 %  Soil Organic / Inorganic Carbon
              
Polycyclic Aromatic Hydrocarbons (Soil)           
IRM Acenaphthene 1183707 WG3166769-2 105 104.6 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Acenaphthylene 1183707 WG3166769-2 81.1 81.1 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Acridine 1183707 WG3166769-2 111 110.5 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Anthracene 1183707 WG3166769-2 83.7 83.7 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Benz(a)anthracene 1183707 WG3166769-2 104 103.8 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Benzo(a)pyrene 1183707 WG3166769-2 111 110.8 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Benzo(b&j)fluoranthene 1183707 WG3166769-2 109 108.8 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Benzo(e)pyrene 1183707 WG3166769-2 107 106.5 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Benzo(g,h,i)perylene 1183707 WG3166769-2 100 100.1 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Benzo(k)fluoranthene 1183707 WG3166769-2 103 103.1 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Chrysene 1183707 WG3166769-2 110 109.7 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Dibenz(a,h)anthracene 1183707 WG3166769-2 100 100.3 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Fluoranthene 1183707 WG3166769-2 110 109.9 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Fluorene 1183707 WG3166769-2 95.6 95.6 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Indeno(1,2,3-c,d)pyrene 1183707 WG3166769-2 114 114.2 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM 1-Methylnaphthalene 1183707 WG3166769-2 88.7 88.7 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM 2-Methylnaphthalene 1183707 WG3166769-2 91.2 91.2 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Naphthalene 1183707 WG3166769-2 91.3 91.3 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Perylene 1183707 WG3166769-2 78.0 78.0 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Phenanthrene 1183707 WG3166769-2 109 108.6 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
IRM Pyrene 1183707 WG3166769-2 106 106.5 65-130 %  Soil Polycyclic Aromatic Hydrocarbons
              
Physical Tests (Soil)           
LCS Moisture 1181555 WG3164039-2 49.8 50 % 99.6 90-110 %  Soil Physical Tests
              
Organic / Inorganic Carbon (Soil)           
LCS Inorganic Carbon 1183502 WG3166537-2 0.466 0.5 % 93.2 80-120 %  Soil Organic / Inorganic Carbon
LCS Total Carbon by Combustion 1182777 WG3165604-4 49.2 48 % 102.5 90-110 %  Soil Organic / Inorganic Carbon
              
Metals (Soil)           
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LCS Aluminum (Al) 1183619 WG3166659-3 210 200 mg/kg 105.1 80-120 %  Soil Metals
LCS Antimony (Sb) 1183619 WG3166659-3 112 100 mg/kg 111.7 80-120 %  Soil Metals
LCS Arsenic (As) 1183619 WG3166659-3 103 100 mg/kg 103.5 80-120 %  Soil Metals
LCS Barium (Ba) 1183619 WG3166659-3 24.3 25 mg/kg 97.2 80-120 %  Soil Metals
LCS Beryllium (Be) 1183619 WG3166659-3 10.8 10 mg/kg 107.9 80-120 %  Soil Metals
LCS Bismuth (Bi) 1183619 WG3166659-3 97.5 100 mg/kg 97.5 80-120 %  Soil Metals
LCS Boron (B) 1183619 WG3166659-3 107 100 mg/kg 107.5 80-120 %  Soil Metals
LCS Cadmium (Cd) 1183619 WG3166659-3 9.99 10 mg/kg 99.9 80-120 %  Soil Metals
LCS Calcium (Ca) 1183619 WG3166659-3 5140 5000 mg/kg 102.8 80-120 %  Soil Metals
LCS Chromium (Cr) 1183619 WG3166659-3 25.6 25 mg/kg 102.4 80-120 %  Soil Metals
LCS Cobalt (Co) 1183619 WG3166659-3 24.1 25 mg/kg 96.6 80-120 %  Soil Metals
LCS Copper (Cu) 1183619 WG3166659-3 23.9 25 mg/kg 95.7 80-120 %  Soil Metals
LCS Iron (Fe) 1183619 WG3166659-3 102 100 mg/kg 101.6 80-120 %  Soil Metals
LCS Lead (Pb) 1183619 WG3166659-3 52.4 50 mg/kg 104.7 80-120 %  Soil Metals
LCS Lithium (Li) 1183619 WG3166659-3 26.5 25 mg/kg 106.1 80-120 %  Soil Metals
LCS Magnesium (Mg) 1183619 WG3166659-3 5410 5000 mg/kg 108.2 80-120 %  Soil Metals
LCS Manganese (Mn) 1183619 WG3166659-3 25.8 25 mg/kg 103.3 80-120 %  Soil Metals
LCS Mercury (Hg) 1183619 WG3166659-3 0.0934 0.1 mg/kg 93.4 80-120 %  Soil Metals
LCS Molybdenum (Mo) 1183619 WG3166659-3 26.5 25 mg/kg 105.9 80-120 %  Soil Metals
LCS Nickel (Ni) 1183619 WG3166659-3 51.2 50 mg/kg 102.3 80-120 %  Soil Metals
LCS Potassium (K) 1183619 WG3166659-3 5210 5000 mg/kg 104.2 80-120 %  Soil Metals
LCS Selenium (Se) 1183619 WG3166659-3 97.4 100 mg/kg 97.4 80-120 %  Soil Metals
LCS Silver (Ag) 1183619 WG3166659-3 10.9 10 mg/kg 108.8 80-120 %  Soil Metals
LCS Sodium (Na) 1183619 WG3166659-3 5090 5000 mg/kg 101.9 80-120 %  Soil Metals
LCS Strontium (Sr) 1183619 WG3166659-3 26.4 25 mg/kg 105.4 80-120 %  Soil Metals
LCS Sulfur (S) 1183619 WG3166659-3 4710 5000 mg/kg 94.1 80-120 %  Soil Metals
LCS Thallium (Tl) 1183619 WG3166659-3 103 100 mg/kg 103.4 80-120 %  Soil Metals
LCS Tin (Sn) 1183619 WG3166659-3 48.6 50 mg/kg 97.2 80-120 %  Soil Metals
LCS Titanium (Ti) 1183619 WG3166659-3 24.9 25 mg/kg 99.8 80-120 %  Soil Metals
LCS Tungsten (W) 1183619 WG3166659-3 9.11 10 mg/kg 91.1 80-120 %  Soil Metals
LCS Uranium (U) 1183619 WG3166659-3 0.460 0.5 mg/kg 91.9 80-120 %  Soil Metals
LCS Vanadium (V) 1183619 WG3166659-3 52.1 50 mg/kg 104.2 80-120 %  Soil Metals
LCS Zinc (Zn) 1183619 WG3166659-3 52.1 50 mg/kg 104.1 80-120 %  Soil Metals
LCS Zirconium (Zr) 1183619 WG3166659-3 10.9 10 mg/kg 108.6 80-120 %  Soil Metals
              
Polycyclic Aromatic Hydrocarbons (Soil)           
LCS Acenaphthene 1183707 WG3166769-1 85.8 85.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acenaphthylene 1183707 WG3166769-1 80.5 80.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Acridine 1183707 WG3166769-1 99.5 99.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Anthracene 1183707 WG3166769-1 84.3 84.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benz(a)anthracene 1183707 WG3166769-1 103 102.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(a)pyrene 1183707 WG3166769-1 95.9 95.9 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(b&j)fluoranthene 1183707 WG3166769-1 94.6 94.6 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(e)pyrene 1183707 WG3166769-1 98.2 98.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
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LCS Benzo(g,h,i)perylene 1183707 WG3166769-1 106 106.2 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Benzo(k)fluoranthene 1183707 WG3166769-1 96.3 96.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Chrysene 1183707 WG3166769-1 105 105.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Dibenz(a,h)anthracene 1183707 WG3166769-1 101 101.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluoranthene 1183707 WG3166769-1 95.5 95.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Fluorene 1183707 WG3166769-1 83.7 83.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Indeno(1,2,3-c,d)pyrene 1183707 WG3166769-1 95.3 95.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 1-Methylnaphthalene 1183707 WG3166769-1 87.5 87.5 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS 2-Methylnaphthalene 1183707 WG3166769-1 85.0 85.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Naphthalene 1183707 WG3166769-1 83.8 83.8 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Perylene 1183707 WG3166769-1 100 100.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Phenanthrene 1183707 WG3166769-1 87.8 87.8 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Pyrene 1183707 WG3166769-1 98.0 98.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
LCS Quinoline 1183707 WG3166769-1 81.0 81.0 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
              
Physical Tests (Soil)           
MB Moisture 1181555 WG3164039-1 <0.25 % - <0.25 %  Soil Physical Tests
              
Organic / Inorganic Carbon (Soil)           
MB Inorganic Carbon 1183502 WG3166537-3 <0.050 % - <0.050 %  Soil Organic / Inorganic Carbon
MB Total Carbon by Combustion 1182777 WG3165604-3 <0.05 % - <0.05 %  Soil Organic / Inorganic Carbon
              
Metals (Soil)           
MB Aluminum (Al) 1183619 WG3166659-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Antimony (Sb) 1183619 WG3166659-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Arsenic (As) 1183619 WG3166659-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Barium (Ba) 1183619 WG3166659-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Beryllium (Be) 1183619 WG3166659-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Bismuth (Bi) 1183619 WG3166659-1 <0.20 mg/kg - <0.20 mg/kg  Soil Metals
MB Boron (B) 1183619 WG3166659-1 <5.0 mg/kg - <5.0 mg/kg  Soil Metals
MB Cadmium (Cd) 1183619 WG3166659-1 <0.020 mg/kg - <0.020 mg/kg  Soil Metals
MB Calcium (Ca) 1183619 WG3166659-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Chromium (Cr) 1183619 WG3166659-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Cobalt (Co) 1183619 WG3166659-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Copper (Cu) 1183619 WG3166659-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Iron (Fe) 1183619 WG3166659-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Lead (Pb) 1183619 WG3166659-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Lithium (Li) 1183619 WG3166659-1 <2.0 mg/kg - <2.0 mg/kg  Soil Metals
MB Magnesium (Mg) 1183619 WG3166659-1 <20 mg/kg - <20 mg/kg  Soil Metals
MB Manganese (Mn) 1183619 WG3166659-1 <1.0 mg/kg - <1.0 mg/kg  Soil Metals
MB Mercury (Hg) 1183619 WG3166659-1 <0.0050 mg/kg - <0.0050 mg/kg  Soil Metals
MB Molybdenum (Mo) 1183619 WG3166659-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Nickel (Ni) 1183619 WG3166659-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
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MB Phosphorus (P) 1183619 WG3166659-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Potassium (K) 1183619 WG3166659-1 <100 mg/kg - <100 mg/kg  Soil Metals
MB Selenium (Se) 1183619 WG3166659-1 <0.20 mg/kg - <0.20 mg/kg  Soil Metals
MB Silver (Ag) 1183619 WG3166659-1 <0.10 mg/kg - <0.10 mg/kg  Soil Metals
MB Sodium (Na) 1183619 WG3166659-1 <50 mg/kg - <50 mg/kg  Soil Metals
MB Strontium (Sr) 1183619 WG3166659-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Sulfur (S) 1183619 WG3166659-1 <1000 mg/kg - <1000 mg/kg  Soil Metals
MB Thallium (Tl) 1183619 WG3166659-1 <0.050 mg/kg - <0.050 mg/kg  Soil Metals
MB Tin (Sn) 1183619 WG3166659-1 <2.0 mg/kg - <2.0 mg/kg  Soil Metals
MB Titanium (Ti) 1183619 WG3166659-1 <1.0 mg/kg - <1.0 mg/kg  Soil Metals
MB Tungsten (W) 1183619 WG3166659-1 <0.50 mg/kg - <0.50 mg/kg  Soil Metals
MB Uranium (U) 1183619 WG3166659-1 <0.050 mg/kg - <0.050 mg/kg  Soil Metals
MB Vanadium (V) 1183619 WG3166659-1 <0.20 mg/kg - <0.20 mg/kg  Soil Metals
MB Zinc (Zn) 1183619 WG3166659-1 <2.0 mg/kg - <2.0 mg/kg  Soil Metals
MB Zirconium (Zr) 1183619 WG3166659-1 <1.0 mg/kg - <1.0 mg/kg  Soil Metals
              
Polycyclic Aromatic Hydrocarbons (Soil)           
MB Acenaphthene 1183707 WG3166769-3 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acenaphthylene 1183707 WG3166769-3 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Acridine 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Anthracene 1183707 WG3166769-3 <0.0040 mg/kg - <0.0040 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benz(a)anthracene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(a)pyrene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(b&j)fluoranthene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(e)pyrene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(g,h,i)perylene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Benzo(k)fluoranthene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Chrysene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Dibenz(a,h)anthracene 1183707 WG3166769-3 <0.0050 mg/kg - <0.0050 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluoranthene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Fluorene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Indeno(1,2,3-c,d)pyrene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 1-Methylnaphthalene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB 2-Methylnaphthalene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Naphthalene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Perylene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Phenanthrene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Pyrene 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB Quinoline 1183707 WG3166769-3 <0.010 mg/kg - <0.010 mg/kg  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Acenaphthene 1183707 WG3166769-3 78.3 % 78.3 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d12-Chrysene 1183707 WG3166769-3 94.7 % 94.7 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d8-Naphthalene 1183707 WG3166769-3 73.0 % 73.0 50-130 %  Soil Polycyclic Aromatic Hydrocarbons
MB d10-Phenanthrene 1183707 WG3166769-3 82.1 % 82.1 60-130 %  Soil Polycyclic Aromatic Hydrocarbons
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MOISTURE-CL % Moisture Calgary Soil CCME PHC in Soil - Tier 1 (mod)

PH-1:2-CL pH in soil (1:2 Soil:Water Extraction) Calgary Soil CSSS Ch. 16

PSA-PIPET-DETAIL-SK Particle size - Sieve and Pipette Saskatoon Soil SSIR-51 METHOD 3.2.1

C-TOC-CALC-SK Total Organic Carbon Calculation Saskatoon Soil CSSS (2008) 21.2

HG-200.2-CVAA-CL Mercury in Soil by CVAAS Calgary Soil EPA 200.2/1631E (mod)
MET-200.2-CCMS-CL Metals in Soil by CRC ICPMS Calgary Soil EPA 200.2/6020A (mod)

Methodology   L2348202

Physical Tests (Soil)

Particle Size (Soil)

Organic / Inorganic Carbon (Soil)

Metals (Soil)

Polycyclic Aromatic Hydrocarbons (Soil)



Methodology Description

This analysis is carried out gravimetrically by drying the sample at 105 C

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, 
shaken, and then allowed to stand again prior to taking measurements. After equilibration, the pH 
of the liquid portion of the extract is measured by a pH meter. Field Measurement is 
recommended where accurate pH measurements are required, due to the 15 minute 
recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed 
for coarse particles, wet sieving for sand particles and the pipette sedimentation method for clay 
particles.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total 
inorganic carbon. (TIC)

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.
Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the 
<2mm fraction are solubilized by heated digestion with nitric and hydrochloric acids. Instrumental 
analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate 
minerals are not solubilized. Some metals may be only partially recovered (matrix dependent), 
including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by 
this method.  Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, 
storage, or digestion.  
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PAH-TMB-D/A-MS-CL PAH by Tumbler Extraction (DCM/Acetone) Calgary Soil EPA 3570/8270



Methodology Description
Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid 
Waste" SW-846, Methods 3570 & 8270, published by the United States Environmental Protection 
Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of 
the sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged 
to toluene.  The final extract is analysed by capillary column gas chromatography with mass 
spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where 
interferences from the sample matrix prevent accurate quantitation. Because the two isomers 
cannot be readily chromatographically separated, benzo(j)fluoranthene is reported as part of the 
benzo(b)fluoranthene parameter.
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Client Sample ID
RG_LIDSL_SE-

1_2019-09-10_0850
RG_LIDSL_SE-

2_2019-09-10_1037
RG_LIDSL_SE-

3_2019-09-10_1235
RG_LIDSL_SE-

4_2019-09-10_1510
RG_LIDSL_SE-

5_2019-09-10_0959
Date Sampled 10-Sep-2019 10-Sep-2019 10-Sep-2019 10-Sep-2019 10-Sep-2019
Time Sampled 8:50 10:37 12:35 15:10 9:59
ALS Sample ID L2348202-1 L2348202-2 L2348202-3 L2348202-4 L2348202-5
Parameter Units Soil Soil Soil Soil Soil
       
Physical Tests (Soil)      
Moisture % 0.25 0.25 0.25 0.25 0.25
pH (1:2 soil:water) pH 0.10 0.10 0.10 0.10 0.10
       
Particle Size (Soil)      
% Gravel (>2mm) % 1.0 1.0 1.0 1.0 1.0
% Sand (2.00mm - 1.00mm) % 1.0 1.0 1.0 1.0 1.0
% Sand (1.00mm - 0.50mm) % 1.0 1.0 1.0 1.0 1.0
% Sand (0.50mm - 0.25mm) % 1.0 1.0 1.0 1.0 1.0
% Sand (0.25mm - 0.125mm) % 1.0 1.0 1.0 1.0 1.0
% Sand (0.125mm - 0.063mm) % 1.0 1.0 1.0 1.0 1.0
% Silt (0.063mm - 0.0312mm) % 1.0 1.0 1.0 1.0 1.0
% Silt (0.0312mm - 0.004mm) % 1.0 1.0 1.0 1.0 1.0
% Clay (<4um) % 1.0 1.0 1.0 1.0 1.0
Texture -
       
Organic / Inorganic Carbon (Soil)      
Total Organic Carbon % 0.050 0.050 0.050 0.050 0.050
       
Metals (Soil)      
Aluminum (Al) mg/kg 50 50 50 50 50
Antimony (Sb) mg/kg 0.10 0.10 0.10 0.10 0.10
Arsenic (As) mg/kg 0.10 0.10 0.10 0.10 0.10
Barium (Ba) mg/kg 0.50 0.50 0.50 0.50 0.50
Beryllium (Be) mg/kg 0.10 0.10 0.10 0.10 0.10
Bismuth (Bi) mg/kg 0.20 0.20 0.20 0.20 0.20
Boron (B) mg/kg 5.0 5.0 5.0 5.0 5.0
Cadmium (Cd) mg/kg 0.020 0.020 0.020 0.020 0.020
Calcium (Ca) mg/kg 50 50 50 50 50
Chromium (Cr) mg/kg 0.50 0.50 0.50 0.50 0.50
Cobalt (Co) mg/kg 0.10 0.10 0.10 0.10 0.10
Copper (Cu) mg/kg 0.50 0.50 0.50 0.50 0.50



Detection Limits   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Client Sample ID
RG_LIDSL_SE-

1_2019-09-10_0850
RG_LIDSL_SE-

2_2019-09-10_1037
RG_LIDSL_SE-

3_2019-09-10_1235
RG_LIDSL_SE-

4_2019-09-10_1510
RG_LIDSL_SE-

5_2019-09-10_0959
Date Sampled 10-Sep-2019 10-Sep-2019 10-Sep-2019 10-Sep-2019 10-Sep-2019
Time Sampled 8:50 10:37 12:35 15:10 9:59
ALS Sample ID L2348202-1 L2348202-2 L2348202-3 L2348202-4 L2348202-5
Parameter Units Soil Soil Soil Soil Soil
Iron (Fe) mg/kg 50 50 50 50 50
Lead (Pb) mg/kg 0.50 0.50 0.50 0.50 0.50
Lithium (Li) mg/kg 2.0 2.0 2.0 2.0 2.0
Magnesium (Mg) mg/kg 20 20 20 20 20
Manganese (Mn) mg/kg 1.0 1.0 1.0 1.0 1.0
Mercury (Hg) mg/kg 0.0050 0.0050 0.0050 0.0050 0.0050
Molybdenum (Mo) mg/kg 0.10 0.10 0.10 0.10 0.10
Nickel (Ni) mg/kg 0.50 0.50 0.50 0.50 0.50
Phosphorus (P) mg/kg 50 50 50 50 50
Potassium (K) mg/kg 100 100 100 100 100
Selenium (Se) mg/kg 0.20 0.20 0.20 0.20 0.20
Silver (Ag) mg/kg 0.10 0.10 0.10 0.10 0.10
Sodium (Na) mg/kg 50 50 50 50 50
Strontium (Sr) mg/kg 0.50 0.50 0.50 0.50 0.50
Sulfur (S) mg/kg 1000 1000 1000 1000 1000
Thallium (Tl) mg/kg 0.050 0.050 0.050 0.050 0.050
Tin (Sn) mg/kg 2.0 2.0 2.0 2.0 2.0
Titanium (Ti) mg/kg 1.0 1.0 1.0 1.0 1.0
Tungsten (W) mg/kg 0.50 0.50 0.50 0.50 0.50
Uranium (U) mg/kg 0.050 0.050 0.050 0.050 0.050
Vanadium (V) mg/kg 0.20 0.20 0.20 0.20 0.20
Zinc (Zn) mg/kg 2.0 2.0 2.0 2.0 2.0
Zirconium (Zr) mg/kg 1.0 1.0 1.0 1.0 1.0
       
Polycyclic Aromatic Hydrocarbons (Soil)      
Acenaphthene mg/kg 0.055 0.051 0.021 0.29 0.012
Acenaphthylene mg/kg 0.0080 0.0060 0.012 0.031 0.0090
Acridine mg/kg 0.025 0.028 0.023 0.050 0.018
Anthracene mg/kg 0.010 0.011 0.0092 0.014 0.0072
Benz(a)anthracene mg/kg 0.050 0.040 0.023 0.23 0.018
Benzo(a)pyrene mg/kg 0.025 0.028 0.023 0.026 0.018
Benzo(b&j)fluoranthene mg/kg 0.025 0.028 0.023 0.026 0.018
Benzo(b+j+k)fluoranthene mg/kg 0.035 0.040 0.033 0.037 0.025
Benzo(e)pyrene mg/kg 0.025 0.028 0.023 0.026 0.018



Detection Limits   L2348202

Job Reference REGIONAL EFFECTS PROGRAM
Report To Cait Good, Teck Coal Ltd.
Date Received 14-Sep-2019 9:55
Report Date 26-Sep-2019 18:27
Report Version 1

Client Sample ID
RG_LIDSL_SE-

1_2019-09-10_0850
RG_LIDSL_SE-

2_2019-09-10_1037
RG_LIDSL_SE-

3_2019-09-10_1235
RG_LIDSL_SE-

4_2019-09-10_1510
RG_LIDSL_SE-

5_2019-09-10_0959
Date Sampled 10-Sep-2019 10-Sep-2019 10-Sep-2019 10-Sep-2019 10-Sep-2019
Time Sampled 8:50 10:37 12:35 15:10 9:59
ALS Sample ID L2348202-1 L2348202-2 L2348202-3 L2348202-4 L2348202-5
Parameter Units Soil Soil Soil Soil Soil
Benzo(g,h,i)perylene mg/kg 0.025 0.028 0.023 0.026 0.018
Benzo(k)fluoranthene mg/kg 0.025 0.028 0.023 0.026 0.018
Chrysene mg/kg 0.025 0.028 0.023 0.026 0.018
Dibenz(a,h)anthracene mg/kg 0.024 0.019 0.012 0.11 0.0090
Fluoranthene mg/kg 0.025 0.028 0.023 0.026 0.018
Fluorene mg/kg 0.025 0.028 0.023 0.026 0.018
Indeno(1,2,3-c,d)pyrene mg/kg 0.025 0.028 0.023 0.026 0.018
1-Methylnaphthalene mg/kg 0.025 0.028 0.023 0.026 0.018
2-Methylnaphthalene mg/kg 0.025 0.028 0.023 0.026 0.018
Naphthalene mg/kg 0.025 0.028 0.023 0.026 0.018
Perylene mg/kg 0.025 0.028 0.023 0.026 0.018
Phenanthrene mg/kg 0.025 0.028 0.023 0.026 0.018
Pyrene mg/kg 0.025 0.028 0.023 0.026 0.018
Quinoline mg/kg 0.025 0.028 0.023 0.026 0.018
d10-Acenaphthene %
d12-Chrysene %
d8-Naphthalene %
d10-Phenanthrene %
B(a)P Total Potency Equivalent mg/kg 0.031 0.030 0.022 0.084 0.020
IACR (CCME) - 0.33 0.33 0.25 0.80 0.19



[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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WATER

WS WS WS WS
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

RG_FODHE_WS_2
0180905-1730

RG_FODHE_WS_2
0180905-1730_FB-

HG

RG_DUP_WS_201
80905-1730

RG_DUP_WS_201
80905-1730_FB-

HG

L2160417-1 L2160417-2 L2160417-3 L2160417-4

17:30 17:30 17:30 17:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

537 539

302 289

8.28 8.41

393 273

<1.0 <1.0

310 341

0.88 1.20

<1.0 <1.0

152 149

<1.0 4.0

<1.0 <1.0

152 153

0.0071 0.0091

<0.050 <0.050

<0.50 <0.50

0.246 0.254

103 98.6

3.42 3.42

0.0065 0.0063

0.256 0.264

<0.0010 0.0010

<0.0020 <0.0020

125 125

5.88 5.92

6.08 5.83

1.6 -0.7

1.11 1.08

1.10 1.12

0.0065 0.0057

<0.00010 <0.00010

0.00012 0.00011

0.0437 0.0448

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0233 0.0215

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI TKNI
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WATER

WS WS WS WS
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

RG_FODHE_WS_2
0180905-1730

RG_FODHE_WS_2
0180905-1730_FB-

HG

RG_DUP_WS_201
80905-1730

RG_DUP_WS_201
80905-1730_FB-

HG

L2160417-1 L2160417-2 L2160417-3 L2160417-4

17:30 17:30 17:30 17:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

65.4 65.2

0.00025 0.00012

<0.10 <0.10

<0.00050 <0.00050

0.011 <0.010

<0.000050 <0.000050

0.0076 0.0078

24.9 25.6

0.00309 0.00312

<0.00050 <0.00050 <0.00050 <0.00050

0.000889 0.000880

0.00077 0.00073

0.773 0.792

19.8 19.1

1.64 1.65

<0.000010 <0.000010

0.680 0.692

0.114 0.116

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00109 0.00108

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00011 <0.00010

0.0546 0.0515

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0208 0.0209

74.8 72.2

<0.00010 0.00014

<0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

RG_FODHE_WS_2
0180905-1730

RG_FODHE_WS_2
0180905-1730_FB-

HG

RG_DUP_WS_201
80905-1730

RG_DUP_WS_201
80905-1730_FB-

HG

L2160417-1 L2160417-2 L2160417-3 L2160417-4

17:30 17:30 17:30 17:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 0.026

<0.000050 <0.000050

0.0084 0.0083

27.9 26.5

0.00031 0.00323

<0.0000050 <0.0000050

0.000887 0.00111

0.00075 0.00074

0.893 0.837

20.5 19.8

1.55 1.49

<0.000010 <0.000010

0.679 0.644

0.129 0.126

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00114 0.00106

<0.00050 <0.00050

0.0014 0.0014

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

21-SEP-18 21:03 (MT)

L2160417 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3
L2160417-1, -3

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: FINAL   
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ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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Reference Information 21-SEP-18 21:03 (MT)

L2160417 CONTD....

8PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 21-SEP-18Workorder: L2160417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4217454

R4214305

R4213850

R4210770

R4207348

R4217128

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2878312-5

WG2878312-8

WG2878312-4

WG2878312-7

WG2874173-13

WG2874173-12

WG2872890-2

WG2872890-1

WG2872072-2

WG2872072-1

WG2872329-6

WG2872329-5

WG2877953-2

WG2877953-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

105.1

104.3

2.0

2.0

103.2

<1.0

94.9

<0.000020

99.7

<0.000020

101.6

<0.050

101.6

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

08-SEP-18

08-SEP-18

15-SEP-18

85-115

85-115

85-115

80-120

80-120

85-115

80-120

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 21-SEP-18Workorder: L2160417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

Water

R4217128

R4217128

R4207348

R4214305

R4207348

R4211609

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2877953-1

WG2877953-2

WG2877953-1

WG2872329-6

WG2872329-5

WG2874173-13

WG2874173-12

WG2872329-6

WG2872329-5

WG2873612-2

WG2873612-1 LF

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

99.5

<0.50

103.3

<0.50

103.4

<2.0

104.5

<0.020

101.1

<0.0000050

15-SEP-18

15-SEP-18

15-SEP-18

08-SEP-18

08-SEP-18

11-SEP-18

11-SEP-18

08-SEP-18

08-SEP-18

11-SEP-18

11-SEP-18

80-120

90-110

90-110

90-110

80-120

mg/L

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005
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Quality Control Report
Page 3 ofReport Date: 21-SEP-18Workorder: L2160417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4214622

R4213850

Batch

Batch

LCS

MB

LCS

WG2874550-2

WG2874550-1

WG2872890-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

96.2

<0.00050

96.4

104.7

98.6

97.4

106.6

92.2

97.2

93.6

95.5

96.0

95.1

85.3

95.2

93.8

97.0

98.3

99.2

96.6

98.9

94.4

95.5

93.7

104.1

93.8

100.7

98.0

93.2

97.3

12-SEP-18

12-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005
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Quality Control Report
Page 4 ofReport Date: 21-SEP-18Workorder: L2160417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4213850Batch
LCS

MB

WG2872890-2

WG2872890-1 LF

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

98.2

95.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 21-SEP-18Workorder: L2160417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4210770Batch
LCS

MB

WG2872072-2

WG2872072-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

104.0

96.8

98.6

105.2

101.3

92.1

101.1

98.7

102.3

100.9

99.6

97.3

99.7

95.9

108.4

102.7

95.7

100.3

99.0

95.3

99.1

96.2

108.8

97.6

101.8

96.4

94.2

101.9

102.1

95.3

<0.0030

<0.00010

<0.00010

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 21-SEP-18Workorder: L2160417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4210770

R4219191

Batch

Batch

MB

LCS

MB

WG2872072-1

WG2879633-14

WG2879633-13

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.2

<0.0050

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

18-SEP-18

18-SEP-18

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 7 ofReport Date: 21-SEP-18Workorder: L2160417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4207348

R4207348

R4215075

R4228308

R4214305

R4205782

R4207348

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

WG2872329-6

WG2872329-5

WG2872329-6

WG2872329-5

WG2875001-3

WG2881771-74

WG2881771-73

WG2874173-13

WG2871127-14

WG2871127-13

WG2872329-6

WG2872329-5

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

107.6

<0.0010

103.1

<0.0050

226

102.5

<0.0020

6.96

100.3

<0.0010

103.2

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

12-SEP-18

20-SEP-18

20-SEP-18

11-SEP-18

07-SEP-18

07-SEP-18

08-SEP-18

90-110

90-110

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

0.001

0.005

0.002

0.001

10



Quality Control Report
Page 8 ofReport Date: 21-SEP-18Workorder: L2160417

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

Water

R4207348

R4214467

R4216210

R4215101

R4205287

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2872329-5

WG2873188-11

WG2873188-10

WG2875157-2

WG2875157-1

WG2874587-2

WG2874587-1

WG2871009-11

WG2871009-13

WG2871009-12

WG2871009-14

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

<0.30

100.5

<10

115.3

<0.050

93.1

<1.0

98.0

98.0

<0.10

<0.10

08-SEP-18

11-SEP-18

11-SEP-18

14-SEP-18

14-SEP-18

12-SEP-18

12-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

85-115

75-125

85-115

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

NTU

NTU

0.3

10

0.05

1

0.1

0.1
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Quality Control Report
Page 9 ofReport Date: 21-SEP-18Workorder: L2160417

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

10



Quality Control Report
Page 10 ofReport Date: 21-SEP-18Workorder: L2160417

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1
3

05-SEP-18 17:30
05-SEP-18 17:30

05-SEP-18 17:30
05-SEP-18 17:30

12-SEP-18 14:03
12-SEP-18 14:03

11-SEP-18 14:00
11-SEP-18 14:00

0.25
0.25

0.25
0.25

165
165

140
140

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2160417 were received on 07-SEP-18 09:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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21-SEP-18 20:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160379 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

RG_ELUEL_WS_2
0180905-1450

RG_ELUEL_WS_2
0180905-1450_FB-

HG

RG_ELDFE_WS_2
0180905-1800

RG_ELDFE_WS_2
0180905-1800_FB-

HG

L2160379-1 L2160379-2 L2160379-3 L2160379-4

14:50 14:50 18:00 18:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

323 470

182 255

8.35 8.46

400 283

<1.0 <1.0

168 267

0.34 0.87

<1.0 <1.0

152 164

1.8 5.4

<1.0 <1.0

154 169

<0.0050 0.0238

<0.050 <0.050

<0.50 2.52

0.161 0.214

102 101

0.331 1.78

0.0016 0.0057

<0.050 0.097

0.0020 <0.0010

0.0021 0.0049

24.1 76.3

3.61 5.18

3.68 5.25

0.9 0.7

0.69 1.04

0.98 0.99

0.0067 0.0090

<0.00010 <0.00010

0.00012 0.00023

0.0569 0.0845

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0053 0.0138

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV



21-SEP-18 20:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160379 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   
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WATER

WS WS WS WS
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

RG_ELUEL_WS_2
0180905-1450

RG_ELUEL_WS_2
0180905-1450_FB-

HG

RG_ELDFE_WS_2
0180905-1800

RG_ELDFE_WS_2
0180905-1800_FB-

HG

L2160379-1 L2160379-2 L2160379-3 L2160379-4

14:50 14:50 18:00 18:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

49.2 64.1

<0.00030 <0.00030

<0.10 <0.10

<0.00050 <0.00050

<0.010 0.012

<0.000050 <0.000050

0.0028 0.0094

11.6 20.6

0.00142 0.00178

<0.00050 <0.00050 0.00056 <0.00050

0.00107 0.00130

<0.00050 0.00050

0.390 0.697

1.57 9.56

1.87 1.98

<0.000010 <0.000010

0.829 2.96

0.193 0.236

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000710 0.00112

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 0.00011

<0.00010 0.00019

0.0598 0.0904

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0061 0.0105

51.0 64.5

0.00060 0.00021

<0.10 <0.10

Total Metals

Dissolved Metals

DLB DLB



21-SEP-18 20:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160379 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   
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WATER

WS WS WS WS
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

RG_ELUEL_WS_2
0180905-1450

RG_ELUEL_WS_2
0180905-1450_FB-

HG

RG_ELDFE_WS_2
0180905-1800

RG_ELDFE_WS_2
0180905-1800_FB-

HG

L2160379-1 L2160379-2 L2160379-3 L2160379-4

14:50 14:50 18:00 18:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0028 0.0097

13.2 22.9

0.00046 0.00035

<0.0000050 <0.0000050

0.00111 0.00131

<0.00050 0.00050

0.449 0.749

1.66 9.65

1.87 1.89

<0.000010 <0.000010

0.817 3.01

0.222 0.254

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000766 0.00119

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLB

DLHC

MB-LOR

MS-B

RRV

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

21-SEP-18 20:46 (MT)

L2160379 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2160379-1, -3
L2160379-1, -3
L2160379-1, -3
L2160379-1, -3
L2160379-1, -3
L2160379-1, -3
L2160379-1, -3
L2160379-1, -3
L2160379-1, -3
L2160379-1, -3
L2160379-1, -3
L2160379-1, -3

Chromium (Cr)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8



Reference Information 21-SEP-18 20:46 (MT)

L2160379 CONTD....
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 21-SEP-18Workorder: L2160379

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4217454

R4214305

R4213850

R4209528

R4207348

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

MS

LCS

MB

LCS

MB

WG2878312-5

WG2878312-4

WG2874173-17

WG2874173-10

WG2874173-16

WG2874173-15

WG2874173-9

WG2872890-2

WG2872890-1

WG2872890-4

WG2872075-2

WG2872075-1

WG2872329-6

WG2872329-5

L2160379-3

LF

L2160379-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

105.1

2.0

169

99.6

100.7

<1.0

<1.0

94.9

<0.000020

98.2

98.3

<0.000020

101.6

<0.050

16-SEP-18

16-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

10-SEP-18

10-SEP-18

08-SEP-18

08-SEP-18

0.0 20

85-115

85-115

85-115

80-120

70-130

80-120

85-115

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

1

0.00002

0.00002

0.05

169

11



Quality Control Report
Page 2 ofReport Date: 21-SEP-18Workorder: L2160379

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4217134

R4217134

R4207348

R4214305

R4207348

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

WG2877966-6

WG2877966-5

WG2877966-6

WG2877966-5

WG2872329-6

WG2872329-5

WG2874173-17

WG2874173-10

WG2874173-16

WG2874173-15

WG2874173-9

WG2872329-6

WG2872329-5

L2160379-3

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

98.7

<0.50

111.7

<0.50

103.3

<0.50

470

102.2

103.1

<2.0

<2.0

104.5

<0.020

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

08-SEP-18

08-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

08-SEP-18

08-SEP-18

0.0 10

80-120

80-120

90-110

90-110

90-110

90-110

%

mg/L

%

mg/L

%

mg/L

uS/cm

%

%

uS/cm

uS/cm

%

mg/L

0.5

0.5

0.5

2

2

0.02

470

11



Quality Control Report
Page 3 ofReport Date: 21-SEP-18Workorder: L2160379

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4211609

R4214622

R4213850

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG2873612-2

WG2873612-1

WG2874550-2

WG2874550-1

WG2872890-2

LF

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

101.1

<0.0000050

96.2

<0.00050

96.4

104.7

98.6

97.4

106.6

92.2

97.2

93.6

95.5

96.0

95.1

85.3

95.2

93.8

97.0

98.3

99.2

96.6

98.9

94.4

95.5

93.7

104.1

11-SEP-18

11-SEP-18

12-SEP-18

12-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

11



Quality Control Report
Page 4 ofReport Date: 21-SEP-18Workorder: L2160379

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4213850Batch
LCS

MB

WG2872890-2

WG2872890-1 LF

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

93.8

100.7

98.0

93.2

97.3

98.2

95.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

11



Quality Control Report
Page 5 ofReport Date: 21-SEP-18Workorder: L2160379

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4213850Batch
MB

MS

WG2872890-1

WG2872890-4

LF

L2160379-1

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.00030

<0.000010

<0.00050

<0.0010

96.9

100.5

99.8

N/A

85.6

92.3

95.7

N/A

89.9

93.7

92.8

91.7

90.8

98.6

N/A

96.1

98.2

91.4

95.1

96.1

87.4

99.5

100.5

N/A

92.4

96.7

90.4

90.4

97.5

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 21-SEP-18Workorder: L2160379

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4213850

R4209528

Batch

Batch

MS

LCS

WG2872890-4

WG2872075-2

L2160379-1
Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

92.7

103.1

98.4

101.3

109.3

99.5

90.3

101.8

100.4

101.8

102.7

102.1

98.9

92.9

95.9

99.4

102.4

94.3

102.2

104.5

95.5

96.0

95.4

102.6

95.6

91.5

94.7

96.2

95.3

106.8

11-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

11



Quality Control Report
Page 7 ofReport Date: 21-SEP-18Workorder: L2160379

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4209528Batch
LCS

MB

WG2872075-2

WG2872075-1

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

100.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00037

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 8 ofReport Date: 21-SEP-18Workorder: L2160379

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

Water

R4219191

R4207348

R4207348

R4215075

R4228308

R4214305

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

CRM

LCS

MB

DUP

LCS

LCS

WG2879633-14

WG2879633-13

WG2872329-6

WG2872329-5

WG2872329-6

WG2872329-5

WG2875001-3

WG2881771-74

WG2881771-73

WG2874173-17

WG2874173-10

WG2874173-16

CL-ORP

L2160379-3

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

pH

101.2

<0.0050

107.6

<0.0010

103.1

<0.0050

226

102.5

<0.0020

8.46

6.96

6.99

18-SEP-18

18-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

12-SEP-18

20-SEP-18

20-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

0.00 0.2

85-115

90-110

90-110

210-230

80-120

6.9-7.1

6.9-7.1

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

pH

pH

pH

0.005

0.001

0.005

0.002

J8.46
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Quality Control Report
Page 9 ofReport Date: 21-SEP-18Workorder: L2160379

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

Water

Water

R4205782

R4207348

R4214467

R4216210

R4214140

R4205287

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2871127-14

WG2871127-13

WG2872329-6

WG2872329-5

WG2873188-11

WG2873188-10

WG2875157-2

WG2875157-1

WG2872880-2

WG2872880-1

WG2871009-11

WG2871009-12

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

100.3

<0.0010

103.2

<0.30

100.5

<10

115.3

<0.050

100.5

<1.0

98.0

<0.10

07-SEP-18

07-SEP-18

08-SEP-18

08-SEP-18

11-SEP-18

11-SEP-18

14-SEP-18

14-SEP-18

10-SEP-18

10-SEP-18

07-SEP-18

07-SEP-18

80-120

90-110

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

NTU

0.001

0.3

10

0.05

1

0.1

11



Quality Control Report
Page 10 ofReport Date: 21-SEP-18Workorder: L2160379

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

MS-B

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 21-SEP-18Workorder: L2160379

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1
3

05-SEP-18 14:50
05-SEP-18 18:00

05-SEP-18 14:50
05-SEP-18 18:00

12-SEP-18 14:03
12-SEP-18 14:03

11-SEP-18 14:00
11-SEP-18 14:00

0.25
0.25

0.25
0.25

167
164

143
140

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2160379 were received on 07-SEP-18 09:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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20-SEP-18 18:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160861 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18

RG_HENUP_WS_2
0180906-0900

RG_HENUP_WS_2
0180906-0900_FB-

HG

RG_FOUEW_WS_
20180906-1515

RG_FOUEW_WS_
20180906-

1515_FB-HG

L2160861-1 L2160861-2 L2160861-3 L2160861-4

09:00 09:00 15:15 15:15

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

331 925

165 518

8.31 8.27

356 269

1.2 <1.0

188 682

0.21 0.44

<1.0 <1.0

108 189

<1.0 <1.0

<1.0 <1.0

108 189

0.0056 0.0063

<0.050 <0.25

<0.50 <2.5

0.395 0.16

95.0 98.0

0.240 17.8

<0.0010 0.0125

<0.050 0.151

0.0018 <0.0010

<0.0020 <0.0020

62.4 272

3.50 10.7

3.32 10.5

-2.6 -1.0

<0.50 1.16

<0.50 1.26

<0.0030 <0.0030

<0.00010 <0.00010

0.00012 0.00011

0.0138 0.115

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.011

0.0061 0.0337

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC



20-SEP-18 18:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160861 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18

RG_HENUP_WS_2
0180906-0900

RG_HENUP_WS_2
0180906-0900_FB-

HG

RG_FOUEW_WS_
20180906-1515

RG_FOUEW_WS_
20180906-

1515_FB-HG

L2160861-1 L2160861-2 L2160861-3 L2160861-4

09:00 09:00 15:15 15:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

47.2 126

0.00017 0.00012

<0.10 <0.10

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

<0.0010 0.0273

11.7 55.3

<0.00010 0.00360

<0.00050 <0.00050 <0.00050 <0.00050

0.000592 0.000734

<0.00050 0.00082

0.213 1.67

1.11 70.9

1.24 2.29

<0.000010 <0.000010

0.319 2.21

0.160 0.163

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000875 0.00290

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

<0.00010 <0.00010

0.0138 0.102

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.011

0.0054 0.0341

46.4 116

0.00012 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals



20-SEP-18 18:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160861 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18

RG_HENUP_WS_2
0180906-0900

RG_HENUP_WS_2
0180906-0900_FB-

HG

RG_FOUEW_WS_
20180906-1515

RG_FOUEW_WS_
20180906-

1515_FB-HG

L2160861-1 L2160861-2 L2160861-3 L2160861-4

09:00 09:00 15:15 15:15

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

<0.0010 0.0299

12.0 55.7

<0.00010 0.00292

<0.0000050 <0.0000050

0.000618 0.000742

<0.00050 0.00079

0.192 1.56

1.08 79.9

1.14 2.10

<0.000010 <0.000010

0.355 2.38

0.142 0.149

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000816 0.00271

<0.00050 <0.00050

0.0013 <0.0010

Dissolved Metals



Reference Information

DLHC

MB-LOR

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

20-SEP-18 18:34 (MT)

L2160861 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2160861-1, -3
L2160861-1, -3
L2160861-1, -3
L2160861-1, -3
L2160861-1, -3
L2160861-1, -3
L2160861-1, -3
L2160861-1, -3
L2160861-1, -3

Conductivity (@ 25C)
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Potassium (K)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 20-SEP-18 18:34 (MT)

L2160861 CONTD....

6PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 20-SEP-18Workorder: L2160861

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4214174

R4216390

R4214602

R4215703

R4207348

R4217134

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2872035-11

WG2872035-10

WG2876549-29

WG2876549-28

WG2874163-2

WG2874163-1

WG2874047-2

WG2874047-1

WG2872329-10

WG2872329-9

WG2877966-6

WG2877966-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

109.7

1.5

102.4

<1.0

91.8

<0.000020

97.7

<0.000020

104.1

<0.050

98.7

<0.50

09-SEP-18

09-SEP-18

13-SEP-18

13-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

08-SEP-18

08-SEP-18

15-SEP-18

15-SEP-18

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 20-SEP-18Workorder: L2160861

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4217799

R4217134

R4217799

R4207348

R4216390

R4207348

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2878582-5

WG2878582-4

WG2877966-6

WG2877966-5

WG2878582-5

WG2878582-4

WG2872329-10

WG2872329-9

WG2876549-29

WG2876549-28

WG2872329-10

WG2872329-9

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

95.4

<0.50

111.7

<0.50

98.6

<0.50

105.1

<0.50

108.2

2.9

106.1

<0.020

17-SEP-18

17-SEP-18

15-SEP-18

15-SEP-18

17-SEP-18

17-SEP-18

08-SEP-18

08-SEP-18

13-SEP-18

13-SEP-18

08-SEP-18

08-SEP-18

80-120

80-120

80-120

90-110

90-110

90-110

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

MB-LOR

0.5

0.5

0.5

0.5

2

0.02
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Quality Control Report
Page 3 ofReport Date: 20-SEP-18Workorder: L2160861

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4214861

R4215539

R4214602

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG2874772-2

WG2874772-1

WG2875690-2

WG2875690-1

WG2874163-2

LF

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

100.5

<0.0000050

93.6

<0.00050

96.6

97.2

95.9

94.8

90.4

89.5

92.7

94.7

94.6

92.3

91.6

98.4

89.5

91.7

94.7

95.5

98.5

93.3

92.1

93.6

92.7

92.3

105.7

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005
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Quality Control Report
Page 4 ofReport Date: 20-SEP-18Workorder: L2160861

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4214602Batch
LCS

MB

WG2874163-2

WG2874163-1 LF

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

92.6

91.6

94.8

92.2

88.8

93.4

96.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 5 ofReport Date: 20-SEP-18Workorder: L2160861

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4214602

R4215703

Batch

Batch

MB

LCS

WG2874163-1

WG2874047-2

LF
Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

<0.00030

<0.000010

<0.00050

<0.0010

102.7

110.3

103.3

100.5

105.9

95.4

106.3

99.5

101.8

102.6

99.2

98.4

102.7

94.3

103.5

101.5

103.2

100.4

102.6

99.0

101.6

96.4

99.6

103.2

108.3

103.9

97.2

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 20-SEP-18Workorder: L2160861

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4215703Batch
LCS

MB

WG2874047-2

WG2874047-1

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

101.2

101.8

96.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 7 ofReport Date: 20-SEP-18Workorder: L2160861

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

Water

R4223131

R4207348

R4207348

R4214475

R4228308

R4216390

R4207327

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

WG2880771-2

WG2880771-1

WG2872329-10

WG2872329-9

WG2872329-10

WG2872329-9

WG2873749-9

WG2881771-82

WG2881771-81

WG2876549-29

WG2871821-14

WG2871821-13

CL-ORP

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

103.3

<0.0050

109.1

<0.0010

105.6

<0.0050

228

104.9

<0.0020

7.01

103.9

19-SEP-18

19-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

11-SEP-18

20-SEP-18

20-SEP-18

13-SEP-18

09-SEP-18

85-115

90-110

90-110

210-230

80-120

6.9-7.1

80-120

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

0.005

0.001

0.005

0.002
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Quality Control Report
Page 8 ofReport Date: 20-SEP-18Workorder: L2160861

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

Water

Water

R4207327

R4207348

R4215421

R4217558

R4216054

R4216059

R4205681

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

WG2871821-13

WG2872329-10

WG2872329-9

WG2874239-11

WG2874239-10

WG2876260-6

WG2876260-5

WG2876318-2

WG2876318-1

WG2875319-2

WG2875319-1

WG2871530-11

WG2871530-14

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

<0.0010

105.0

<0.30

96.1

<10

108.8

<0.050

104.5

<1.0

105.1

<1.0

97.0

09-SEP-18

08-SEP-18

08-SEP-18

12-SEP-18

12-SEP-18

17-SEP-18

17-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

08-SEP-18

90-110

85-115

75-125

85-115

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.001

0.3

10

0.05

1

1
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Quality Control Report
Page 9 ofReport Date: 20-SEP-18Workorder: L2160861

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4205681Batch
LCS

MB

MB

WG2871530-14

WG2871530-10

WG2871530-13

Turbidity

Turbidity

Turbidity

98.0

<0.10

<0.10

08-SEP-18

08-SEP-18

08-SEP-18

85-115%

NTU

NTU

0.1

0.1

11



Quality Control Report
Page 10 ofReport Date: 20-SEP-18Workorder: L2160861

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 20-SEP-18Workorder: L2160861

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1
3

06-SEP-18 09:00
06-SEP-18 15:15

06-SEP-18 09:00
06-SEP-18 15:15

11-SEP-18 15:50
11-SEP-18 15:50

13-SEP-18 17:00
13-SEP-18 17:00

0.25
0.25

0.25
0.25

127
120

176
170

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2160861 were received on 08-SEP-18 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

11





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

08-SEP-18

Lab Work Order #: L2160862

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
21-SEP-18 21:15 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
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Legal Site Desc: 



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160862 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

17

WATER

WS WS WS WS WS
07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 06-SEP-18

RG_MIDER_WS_2
0180907_0950

RG_MIDER_WS_2
0180907_0950_FB-

HG

RG_UCWER_WS_
20180907_0925

RG_UCWER_WS_
20180907_0925_F

B-HG

RG_BOCK_WS_20
180906_0930

L2160862-1 L2160862-2 L2160862-3 L2160862-4 L2160862-5

09:50 09:50 09:25 09:25 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

462 379 1680

224 187 957

8.16 7.99 8.26

409 410 341

1.3 <1.0 3.8

300 243 1340

0.35 0.24 0.54

<1.0 <1.0 <1.0

189 149 196

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

189 149 196

<0.0050 <0.0050 0.0545

<0.050 <0.050 2.16

1.43 <0.50 23.2

0.151 0.205 0.36

85.6 93.8 92.5

0.604 0.126 16.4

0.0015 <0.0010 0.0386

0.092 0.051 0.432

0.0032 0.0014 <0.0010

0.0030 0.0026 0.0107

75.7 48.6 741

5.44 4.01 21.2

4.66 3.76 19.6

-7.8 -3.2 -3.9

1.06 1.28 1.41

1.05 2.04

0.0069 0.0035 <0.0030

<0.00010 <0.00010 0.00336

0.00020 0.00022 0.00026

0.138 0.0895 0.179

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 <0.010 0.052

0.0241 0.0065 0.0382

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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WATER

WS WS WS WS WS
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18

RG_BOCK_WS_20
180906_0930_FB-

HG

RG_DUP_WS_201
80906_0930

RG_DUP_WS_201
80906_0930_FB-

HG

RG_FB_WS_20180
906_0930

RG_GATE_WS_20
180906_1230

L2160862-6 L2160862-7 L2160862-8 L2160862-9 L2160862-11

09:30 09:30 09:30 09:30 12:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1700 <2.0 1770

937 <0.50 995

8.26 5.45 8.16

429 389 304

1.9 <1.0 2.6

1360 <10 1430

0.38 <0.10 0.43

<1.0 1.6 <1.0

199 <1.0 212

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

199 <1.0 212

0.0549 <0.0050 0.0150

2.22 <0.050 2.50

23.9 <0.50 20.1

0.30 <0.020 0.36

89.5 0.0 89.3

16.6 <0.0050 17.1

0.0439 <0.0010 <0.0050

<0.050 <0.050 <0.050

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 0.0022

749 <0.30 804

21.5 <0.10 22.8

19.2 <0.10 20.3

-5.6 0.0 -5.6

1.21 0.55 1.21

1.01 <0.50 1.13

<0.0030 <0.0030 0.0041

0.00348 <0.00010 0.00353

0.00030 <0.00010 0.00028

0.194 <0.00010 0.0923

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.052 <0.010 0.047

0.0234 <0.0050 0.157

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

TKNI TKNI

DLHC DLHC



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160862 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

17

WATER

WS WS WS WS WS
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18

RG_GATE_WS_20
180906_1230_FB-

HG

RG_ELH93_WS_2
0180906_1000

RG_ELH93_WS_2
0180906_1000_FB-

HG

RG_ERCK_WS_20
180906_1520

RG_ERCK_WS_20
180906_1520_FB-

HG

L2160862-12 L2160862-13 L2160862-14 L2160862-15 L2160862-16

12:30 10:00 15:20 15:20 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

424 1620

205 991

8.17 8.28

299 207

<1.0 2.1

249 1360

0.76 0.17

<1.0 <1.0

156 247

<1.0 <1.0

<1.0 <1.0

156 247

0.0232 0.0163

<0.050 <0.25

2.14 5.4

0.174 0.12

93.4 94.1

1.32 13.6

0.0043 0.0050

0.074 0.210

<0.0010 0.0071

0.0022 0.0064

59.9 729

4.53 21.2

4.23 20.0

-3.4 -3.0

0.82 1.25

0.77 1.18

0.0057 <0.0030

<0.00010 0.00019

0.00029 0.00027

0.105 0.0581

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.011

0.0092 0.0083

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI TKNI

DLHC



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160862 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

17

WATER

WS WS
06-SEP-18 06-SEP-18

RG_GHCKD_WS_
20180906_1415

RG_GHCKD_WS_
20180906_1415_F

B-HG

L2160862-17 L2160862-18

14:15 14:15

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1730

1030

8.44

412

1.3

1420

0.74

<1.0

188

13.6

<1.0

202

0.0802

<0.25

<2.5

0.14

90.2

7.46

0.0275

0.551

<0.0010

0.0041

882

22.9

20.7

-5.2

2.87

2.60

0.0037

0.00089

0.00027

0.0399

<0.020

<0.000050

0.010

0.0153

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160862 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

17

WATER

WS WS WS WS WS
07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 06-SEP-18

RG_MIDER_WS_2
0180907_0950

RG_MIDER_WS_2
0180907_0950_FB-

HG

RG_UCWER_WS_
20180907_0925

RG_UCWER_WS_
20180907_0925_F

B-HG

RG_BOCK_WS_20
180906_0930

L2160862-1 L2160862-2 L2160862-3 L2160862-4 L2160862-5

09:50 09:50 09:25 09:25 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

62.1 48.9 192

0.00017 0.00047 <0.00010

<0.10 <0.10 0.58

<0.00050 <0.00050 0.00051

0.011 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0061 0.0012 0.144

20.0 16.2 137

0.00103 0.00065 0.00081

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000831 0.00135 0.0121

0.00054 <0.00050 0.0505

0.699 0.382 6.96

4.33 2.81 73.0

2.54 2.30 2.59

<0.000010 <0.000010 <0.000010

3.36 0.517 7.55

0.172 0.0552 0.702

<0.000010 <0.000010 0.000067

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000905 0.00181 0.0117

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

FIELD

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00356

0.00015 0.00017 0.00023

0.120 0.0763 0.156

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.010 <0.010 0.049

0.0136 0.0059 0.0133

59.5 50.3 187

<0.00010 0.00033 <0.00010

Total Metals

Dissolved Metals



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160862 CONTD....
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WATER

WS WS WS WS WS
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18

RG_BOCK_WS_20
180906_0930_FB-

HG

RG_DUP_WS_201
80906_0930

RG_DUP_WS_201
80906_0930_FB-

HG

RG_FB_WS_20180
906_0930

RG_GATE_WS_20
180906_1230

L2160862-6 L2160862-7 L2160862-8 L2160862-9 L2160862-11

09:30 09:30 09:30 09:30 12:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

194 <0.050 214

<0.00010 <0.00010 <0.00010

0.61 <0.10 0.70

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.143 <0.0010 0.137

146 <0.10 144

0.00051 <0.00010 0.00097

<0.00050 <0.00050 <0.00050 <0.00050

0.0125 <0.000050 0.0130

0.0529 <0.00050 0.0573

7.24 <0.050 7.21

75.9 <0.050 77.3

2.67 <0.10 2.67

<0.000010 <0.000010 <0.000010

8.05 <0.050 7.21

0.717 <0.00020 0.660

0.000070 <0.000010 0.000074

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.0122 <0.000010 0.0133

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 0.0078

FIELD

LAB

FIELD

LAB

FIELD

LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00339 <0.00010 0.00358

0.00021 <0.00010 0.00021

0.160 <0.00010 0.0736

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.047 <0.010 0.043

0.0246 <0.0050 0.0131

181 <0.050 196

<0.00010 <0.00010 <0.00010

Total Metals

Dissolved Metals



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160862 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

17

WATER

WS WS WS WS WS
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18

RG_GATE_WS_20
180906_1230_FB-

HG

RG_ELH93_WS_2
0180906_1000

RG_ELH93_WS_2
0180906_1000_FB-

HG

RG_ERCK_WS_20
180906_1520

RG_ERCK_WS_20
180906_1520_FB-

HG

L2160862-12 L2160862-13 L2160862-14 L2160862-15 L2160862-16

12:30 10:00 15:20 15:20 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

55.6 206

0.00024 0.00022

<0.10 0.15

<0.00050 <0.00050

0.012 <0.010

<0.000050 <0.000050

0.0069 0.0184

19.4 132

0.00136 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00113 0.00135

<0.00050 0.00060

0.709 2.41

7.20 139

2.29 3.69

<0.000010 <0.000010

2.60 2.92

0.213 0.210

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00105 0.00643

<0.00050 <0.00050

<0.0030 <0.0030

LAB FIELD

LAB

LAB LAB

<0.0030 <0.0030

0.00011 0.00019

0.00023 0.00022

0.0915 0.0578

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0078 0.0079

53.7 197

0.00014 <0.00010

Total Metals

Dissolved Metals



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160862 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

17

WATER

WS WS
06-SEP-18 06-SEP-18

RG_GHCKD_WS_
20180906_1415

RG_GHCKD_WS_
20180906_1415_F

B-HG

L2160862-17 L2160862-18

14:15 14:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

167

0.00013

<0.10

<0.00050

<0.010

<0.000050

0.0180

166

0.00206

<0.00050 <0.00050

0.00677

0.0181

3.05

161

2.72

<0.000010

2.82

0.191

0.000011

<0.00010

<0.010

0.00850

<0.00050

<0.0030

LAB

LAB

<0.0030

0.00092

0.00021

0.0417

<0.020

<0.000050

<0.010

0.0104

164

<0.00010

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 06-SEP-18

RG_MIDER_WS_2
0180907_0950

RG_MIDER_WS_2
0180907_0950_FB-

HG

RG_UCWER_WS_
20180907_0925

RG_UCWER_WS_
20180907_0925_F

B-HG

RG_BOCK_WS_20
180906_0930

L2160862-1 L2160862-2 L2160862-3 L2160862-4 L2160862-5

09:50 09:50 09:25 09:25 09:30

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.10 <0.10 0.51

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0063 0.0013 0.162

18.4 14.8 119

0.00047 0.00030 0.00017

<0.0000050 <0.0000050 <0.0000050

0.000966 0.00151 0.0127

0.00052 <0.00050 0.0476

0.712 0.366 6.31

4.14 2.81 72.2

2.27 2.12 2.29

<0.000010 <0.000010 <0.000010

3.66 0.561 7.67

0.184 0.0574 0.723

<0.000010 <0.000010 0.000069

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000896 0.00179 0.0116

<0.00050 <0.00050 <0.00050

0.0089 <0.0010 <0.0010

Dissolved Metals



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160862 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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17

WATER

WS WS WS WS WS
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18

RG_BOCK_WS_20
180906_0930_FB-

HG

RG_DUP_WS_201
80906_0930

RG_DUP_WS_201
80906_0930_FB-

HG

RG_FB_WS_20180
906_0930

RG_GATE_WS_20
180906_1230

L2160862-6 L2160862-7 L2160862-8 L2160862-9 L2160862-11

09:30 09:30 09:30 09:30 12:30

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.51 <0.10 0.61

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.155 <0.0010 0.154

117 <0.10 123

0.00071 <0.00010 0.00040

<0.0000050 <0.0000050 <0.0000050

0.0121 <0.000050 0.0130

0.0472 <0.00050 0.0516

6.24 <0.050 6.57

69.4 <0.050 74.4

2.27 <0.050 2.27

<0.000010 <0.000010 <0.000010

7.47 <0.050 7.20

0.715 <0.00020 0.660

0.000071 <0.000010 0.000074

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.0116 <0.000010 0.0122

<0.00050 <0.00050 <0.00050

0.0023 <0.0010 <0.0010

Dissolved Metals



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2160862 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

17

WATER

WS WS WS WS WS
06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18 06-SEP-18

RG_GATE_WS_20
180906_1230_FB-

HG

RG_ELH93_WS_2
0180906_1000

RG_ELH93_WS_2
0180906_1000_FB-

HG

RG_ERCK_WS_20
180906_1520

RG_ERCK_WS_20
180906_1520_FB-

HG

L2160862-12 L2160862-13 L2160862-14 L2160862-15 L2160862-16

12:30 10:00 15:20 15:20 09:30

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.10 0.13

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0074 0.0193

17.3 121

0.00020 <0.00010

<0.0000050 <0.0000050

0.00119 0.00136

<0.00050 0.00057

0.691 2.24

6.74 131

2.00 3.25

<0.000010 <0.000010

2.66 3.05

0.213 0.208

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00108 0.00651

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



21-SEP-18 21:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

17

WATER

WS WS
06-SEP-18 06-SEP-18

RG_GHCKD_WS_
20180906_1415

RG_GHCKD_WS_
20180906_1415_F

B-HG

L2160862-17 L2160862-18

14:15 14:15

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.10

<0.00050

<0.010

<0.000050

0.0181

149

0.00066

<0.0000050

0.00700

0.0174

2.98

143

2.41

<0.000010

2.90

0.207

0.000012

<0.00010

<0.010

0.00853

<0.00050

<0.0010

Dissolved Metals



Reference Information

DLHC

DUP-H

MB-LOR

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Duplicate results outside ALS DQO, due to sample heterogeneity.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

21-SEP-18 21:15 (MT)

L2160862 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ALS Test Code Test Description

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2160862-9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-9
L2160862-9
L2160862-9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9
L2160862-1, -11, -13, -15, -17, -3, -5, -7, -9

Aluminum (Al)-Total
Conductivity (@ 25C)
Conductivity (@ 25C)
Chromium (Cr)-Dissolved
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Copper (Cu)-Total
Lead (Pb)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Potassium (K)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Ammonia as N

DUP-H
MB-LOR
MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Method Blank
Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

17
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BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)
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MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D
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TURBIDITY-CL Turbidity

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4214174

R4216390

R4214726

R4215703

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

MS

LCS

MB

WG2872035-12

WG2872035-11

WG2872035-10

WG2876549-27

WG2876549-26

WG2876549-29

WG2876549-25

WG2876549-28

WG2874169-3

WG2874169-2

WG2874169-1

WG2874169-4

WG2874047-2

WG2874047-1

L2160862-17

L2160862-17

L2160862-3

LF

L2160862-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

<1.0

109.7

1.5

201

101.1

102.4

<1.0

<1.0

<0.000020

86.3

<0.000020

98.8

97.7

<0.000020

09-SEP-18

09-SEP-18

09-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

N/A

0.2

N/A

20

20

20

85-115

85-115

85-115

80-120

70-130

80-120

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

2

1

1

0.00002

0.00002

RPD-NA

RPD-NA

<1.0

202

<0.000020

20



Quality Control Report
Page 2 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

R4207348

R4217134

R4217799

R4217134

R4207348

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

WG2872329-15

WG2872329-10

WG2872329-14

WG2872329-13

WG2872329-9

WG2872329-16

WG2877966-6

WG2877966-5

WG2878582-5

WG2878582-4

WG2877966-6

WG2877966-5

WG2872329-15

WG2872329-10

WG2872329-14

WG2872329-13

L2160862-9

L2160862-9

L2160862-9

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

<0.050

104.1

99.8

<0.050

<0.050

102.2

98.7

<0.50

95.4

<0.50

111.7

<0.50

<0.50

105.1

103.6

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

15-SEP-18

15-SEP-18

17-SEP-18

17-SEP-18

15-SEP-18

15-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

N/A

N/A

20

20

85-115

85-115

75-125

80-120

80-120

80-120

90-110

90-110

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

mg/L

%

mg/L

mg/L

%

%

0.05

0.05

0.5

0.5

0.5

RPD-NA

RPD-NA

<0.050

<0.50

20



Quality Control Report
Page 3 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

R4207348

R4216390

R4207348

R4214861

Batch

Batch

Batch

Batch

MB

MB

MS

DUP

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

WG2872329-13

WG2872329-9

WG2872329-16

WG2876549-27

WG2876549-26

WG2876549-29

WG2876549-25

WG2876549-28

WG2872329-15

WG2872329-10

WG2872329-14

WG2872329-13

WG2872329-9

WG2872329-16

WG2874772-2

WG2874772-1

L2160862-9

L2160862-17

L2160862-9

L2160862-9

LF

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

<0.50

105.7

1740

105.3

108.2

2.0

2.9

<0.020

106.1

106.6

<0.020

<0.020

111.8

100.5

<0.0000050

08-SEP-18

08-SEP-18

08-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

13-SEP-18

13-SEP-18

0.6

N/A

10

20

75-125

90-110

90-110

90-110

90-110

75-125

80-120

mg/L

mg/L

%

uS/cm

%

%

uS/cm

uS/cm

mg/L

%

%

mg/L

mg/L

%

%

mg/L

MB-LOR

MB-LOR

0.5

0.5

2

2

0.02

0.02

0.000005

RPD-NA

1730

<0.020

20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4217728

R4215539

R4214726

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

WG2878050-3

WG2878050-2

WG2878050-1

WG2878050-4

WG2875690-2

WG2875690-1

WG2874169-3

L2160862-7

LF

L2160862-5

L2160862-3

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

<0.0000050

101.4

<0.0000050

97.5

93.6

<0.00050

<0.0030

<0.00010

0.00019

0.0791

<0.000050

<0.010

<0.0000050

48.7

0.00035

<0.00010

<0.00050

<0.010

<0.000050

0.0013

15.1

0.00032

0.00148

<0.00050

0.362

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

13-SEP-18

13-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

N/A

N/A

N/A

13

3.6

N/A

N/A

N/A

3.3

4.8

N/A

N/A

N/A

N/A

1.1

2.0

7.6

1.7

N/A

1.0

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

80-120

mg/L

%

mg/L

%

%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0000050

<0.0030

<0.00010

0.00017

0.0763

<0.000050

<0.010

0.0000059

50.3

0.00033

<0.00010

<0.00050

<0.010

<0.000050

0.0013

14.8

0.00030

0.00151

<0.00050

0.366

20



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4214726Batch
DUP

LCS

WG2874169-3

WG2874169-2

L2160862-3
Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

0.00280

2.06

<0.000010

0.569

0.0595

<0.000010

<0.00010

<0.010

0.00180

<0.00050

<0.0010

95.6

102.2

95.3

94.7

92.8

87.5

91.4

93.0

95.0

90.8

90.3

89.4

92.6

85.5

93.8

93.1

101.7

91.7

93.8

89.6

88.9

96.9

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

0.3

2.7

N/A

1.3

3.6

N/A

N/A

N/A

0.7

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00281

2.12

<0.000010

0.561

0.0574

<0.000010

<0.00010

<0.010

0.00179

<0.00050

<0.0010

20



Quality Control Report
Page 6 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4214726Batch
LCS

MB

WG2874169-2

WG2874169-1 LF

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

98.0

103.2

96.1

93.3

93.7

99.0

93.6

92.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

20



Quality Control Report
Page 7 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4214726Batch
MB

MS

WG2874169-1

WG2874169-4

LF

L2160862-1

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

95.6

102.5

98.4

N/A

86.7

92.1

95.0

N/A

95.8

93.6

92.5

91.7

91.2

102.8

N/A

93.0

99.9

92.2

95.9

100.6

90.3

101.6

N/A

N/A

96.1

95.8

92.4

97.5

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.0001

0.0003

0.00001

0.0005

0.001

20



Quality Control Report
Page 8 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4214726

R4216220

Batch

Batch

MS

DUP

LCS

WG2874169-4

WG2876480-3

WG2876480-2

L2160862-1

L2160862-1

Vanadium (V)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

96.2

<0.0030

<0.00010

0.00015

0.115

<0.000050

0.011

0.0000162

61.6

<0.00070

<0.00010

<0.00050

<0.010

<0.000050

0.0064

19.6

0.00024

0.000814

0.00066

0.755

0.00401

2.30

<0.000010

3.66

0.170

<0.000010

<0.00010

<0.010

0.000849

<0.00050

0.0088

12-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

N/A

N/A

3.9

1.9

N/A

0.1

5.8

3.1

N/A

N/A

N/A

N/A

N/A

0.1

2.2

0.7

1.4

2.2

0.0

5.5

1.1

N/A

2.8

2.3

N/A

N/A

N/A

0.2

N/A

1.4

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00015

0.120

<0.000050

0.010

0.0000136

59.5

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0063

18.4

0.00047

0.000966

0.00052

0.712

0.00414

2.27

<0.000010

3.66

0.184

<0.000010

<0.00010

<0.010

0.000896

<0.00050

0.0089

20



Quality Control Report
Page 9 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4216220Batch
LCS

MB

WG2876480-2

WG2876480-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

99.7

98.1

98.9

101.4

85.5

90.9

98.6

94.4

99.4

95.2

95.9

97.4

90.9

97.3

101.7

97.3

101.9

97.0

101.6

99.99

98.7

99.6

104.9

103.6

92.3

98.0

88.0

95.3

97.3

90.5

<0.0010

<0.00010

<0.00010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

20



Quality Control Report
Page 10 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4216220

R4215703

Batch

Batch

MB

LCS

WG2876480-1

WG2874047-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00015

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.7

110.3

103.3

100.5

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

MB-LOR

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

20



Quality Control Report
Page 11 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4215703Batch
LCS

MB

WG2874047-2

WG2874047-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

105.9

95.4

106.3

99.5

101.8

102.6

99.2

98.4

102.7

94.3

103.5

101.5

103.2

100.4

102.6

99.0

101.6

96.4

99.6

103.2

108.3

103.9

97.2

101.2

101.8

96.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

20



Quality Control Report
Page 12 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4215703

R4216220

Batch

Batch

MB

LCS

WG2874047-1

WG2876403-2

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.8

104.9

100.4

93.8

88.6

91.3

102.2

96.8

99.7

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 13 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216220Batch
LCS

MB

WG2876403-2

WG2876403-1

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

96.5

98.4

100.1

93.4

99.9

110.0

99.8

101.1

98.7

104.2

98.6

99.9

98.0

105.6

101.6

94.8

98.9

92.9

97.4

100.1

95.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01
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Quality Control Report
Page 14 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4216220

R4223131

R4207348

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

DUP

LCS

LCS

WG2876403-1

WG2880771-2

WG2880771-6

WG2880771-1

WG2880771-5

WG2872329-15

WG2872329-10

WG2872329-14

L2160862-9

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.3

102.4

<0.0050

<0.0050

<0.0010

109.1

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

08-SEP-18

08-SEP-18

N/A 20

85-115

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

RPD-NA<0.0010
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Quality Control Report
Page 15 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

R4207348

R4207348

R4214475

R4228308

Batch

Batch

Batch

Batch

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

CRM

DUP

DUP

LCS

LCS

MB

WG2872329-14

WG2872329-13

WG2872329-9

WG2872329-16

WG2872329-15

WG2872329-10

WG2872329-14

WG2872329-13

WG2872329-9

WG2872329-16

WG2873749-9

WG2873749-10

WG2881771-87

WG2881771-82

WG2881771-86

WG2881771-81

L2160862-9

L2160862-9

L2160862-9

CL-ORP

L2160862-17

L2160862-15

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

107.2

<0.0010

<0.0010

109.6

<0.0050

105.6

103.7

<0.0050

<0.0050

105.9

228

412

0.0068

104.9

106.4

<0.0020

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

11-SEP-18

11-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

N/A

0.1

6.3

20

15

20

90-110

75-125

90-110

90-110

75-125

210-230

80-120

80-120

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mV

mV

mg/L

%

%

mg/L

0.001

0.001

0.005

0.005

0.002

RPD-NA

J

<0.0050

412

0.0064
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Page 16 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

R4228308

R4216390

R4207327

R4207348

R4215421

Batch

Batch

Batch

Batch

Batch

MB

MS

DUP

LCS

LCS

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

WG2881771-85

WG2881771-88

WG2876549-27

WG2876549-26

WG2876549-29

WG2871821-14

WG2871821-13

WG2872329-15

WG2872329-10

WG2872329-14

WG2872329-13

WG2872329-9

WG2872329-16

WG2874239-11

WG2874239-10

L2160862-15

L2160862-17

L2160862-9

L2160862-9

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

<0.0020

106.4

8.53

7.03

7.01

103.9

<0.0010

<0.30

105.0

103.6

<0.30

<0.30

105.7

96.1

20-SEP-18

20-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

09-SEP-18

09-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

12-SEP-18

0.09

N/A

0.2

20

70-130

6.9-7.1

6.9-7.1

80-120

90-110

90-110

75-125

85-115

mg/L

%

pH

pH

pH

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

0.002

0.001

0.3

0.3

J

RPD-NA

8.44

<0.30
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Quality Control Report
Page 17 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

Water

R4215421

R4216327

R4217558

R4215655

R4216059

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

WG2874239-10

WG2875458-2

WG2875458-1

WG2878442-3

WG2876260-10

WG2876260-6

WG2876260-5

WG2876260-9

WG2876260-12

WG2874898-14

WG2874898-13

WG2875319-2

WG2875319-1

L2160862-11

L2160862-11

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

<10

97.1

<10

<0.050

111.8

108.8

<0.050

<0.050

123.6

95.1

<1.0

105.1

<1.0

12-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

12-SEP-18

12-SEP-18

13-SEP-18

13-SEP-18

N/A 20

85-115

75-125

75-125

70-130

85-115

85-115

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

mg/L

10

10

0.05

0.05

1

1

RPD-NA<0.050
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Quality Control Report
Page 18 ofReport Date: 21-SEP-18Workorder: L2160862

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4205681Batch
LCS

MB

WG2871530-14

WG2871530-13

Turbidity

Turbidity

98.0

<0.10

08-SEP-18

08-SEP-18

85-115%

NTU 0.1

20



Quality Control Report
Page 19 ofReport Date: 21-SEP-18Workorder: L2160862

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 20 ofReport Date: 21-SEP-18Workorder: L2160862

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
9

11
13
15
17

1
3
5
7
9

11
13
15
17

07-SEP-18 09:50
07-SEP-18 09:25
06-SEP-18 09:30
06-SEP-18 09:30
06-SEP-18 09:30
06-SEP-18 12:30
06-SEP-18 10:00
06-SEP-18 15:20
06-SEP-18 14:15

07-SEP-18 09:50
07-SEP-18 09:25
06-SEP-18 09:30
06-SEP-18 09:30
06-SEP-18 09:30
06-SEP-18 12:30
06-SEP-18 10:00
06-SEP-18 15:20
06-SEP-18 14:15

11-SEP-18 15:50
11-SEP-18 15:50
11-SEP-18 15:50
11-SEP-18 15:50
11-SEP-18 15:50
11-SEP-18 15:50
11-SEP-18 15:50
11-SEP-18 15:50
11-SEP-18 13:54

13-SEP-18 17:00
13-SEP-18 17:00
13-SEP-18 17:00
13-SEP-18 17:00
13-SEP-18 17:00
13-SEP-18 17:00
13-SEP-18 17:00
13-SEP-18 17:00
13-SEP-18 17:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

102
102
126
126
126
123
126
120
120

151
152
175
175
175
173
175
170
171

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2160862 were received on 08-SEP-18 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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25-SEP-18 09:29 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2161891 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 07-SEP-18 07-SEP-18 08-SEP-18

GH_ERSC4_WS_2
0180909-1145

GH_ERSC4_WS_2
0180909-1145_FB-

HG

RG_GH_SCW3_W
S_20180907-1500

RG_GH_SCW3_W
S_20180907-
1500_FB-HG

GH_ER1A_WS_20
180908-1223

L2161891-1 L2161891-2 L2161891-3 L2161891-4 L2161891-5

11:45 11:45 15:00 15:00 12:23

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

303 589 304

166 297 158

8.35 8.39 8.41

444 397 318

2.2 4.2 <1.0

158 426 197

0.63 1.30 0.55

<1.0 <1.0 <1.0

139 149 143

2.2 3.2 3.0

<1.0 <1.0 <1.0

142 152 146

<0.0050 0.0059 0.0069

<0.050 <0.050 <0.050

<0.50 2.13 <0.50

0.175 0.162 0.176

103 92.0 96.1

0.0366 2.57 0.0309

<0.0010 0.0021 <0.0010

<0.050 0.092 <0.050

<0.0010 <0.0010 <0.0010

0.0060 0.0084 0.0038

19.2 158 19.2

3.24 6.58 3.34

3.35 6.06 3.21

1.7 -4.1 -2.0

0.93 1.40 0.89

0.97 1.31 0.85

0.0119 0.0247 0.0077

<0.00010 <0.00010 <0.00010

0.00015 0.00017 0.00015

0.0473 0.0518 0.0472

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0119 0.0148 0.0091

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

TKNI
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WATER

WS WS WS
08-SEP-18 08-SEP-18 08-SEP-18

GH_ER1A_WS_20
180908-1223_FB-

HG

RG_ERSC5_WS_2
0180908-0845

RG_ERSC5_WS_2
0180908-0845_FB-

HG

L2161891-6 L2161891-7 L2161891-8

12:23 08:45 08:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

301

163

8.43

366

4.1

189

1.58

<1.0

141

3.8

<1.0

145

<0.0050

<0.050

<0.50

0.174

100

0.0236

<0.0010

<0.050

<0.0010

0.0050

19.2

3.30

3.30

0.0

0.92

0.90

0.0140

<0.00010

0.00015

0.0479

<0.020

<0.000050

<0.010

0.0121

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC
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Client ID

Sampled Date
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 07-SEP-18 07-SEP-18 08-SEP-18

GH_ERSC4_WS_2
0180909-1145

GH_ERSC4_WS_2
0180909-1145_FB-

HG

RG_GH_SCW3_W
S_20180907-1500

RG_GH_SCW3_W
S_20180907-
1500_FB-HG

GH_ER1A_WS_20
180908-1223

L2161891-1 L2161891-2 L2161891-3 L2161891-4 L2161891-5

11:45 11:45 15:00 15:00 12:23

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

47.5 76.5 46.3

0.00026 0.00024 0.00026

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.016 0.033 0.011

<0.000050 <0.000050 <0.000050

0.0017 0.0048 0.0017

11.0 30.4 11.1

0.00269 0.00196 0.00127

<0.00050 <0.00050 0.00051 <0.00050 <0.00050

0.00102 0.00113 0.00104

<0.00050 <0.00050 <0.00050

0.357 0.559 0.356

0.702 22.3 0.700

1.76 1.78 1.71

<0.000010 <0.000010 <0.000010

0.672 2.12 0.661

0.215 0.283 0.216

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000653 0.00139 0.000633

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00010 0.00011 <0.00010

0.0531 0.0592 0.0540

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0061 0.0097 0.0067

47.2 71.2 45.8

0.00023 0.00016 0.00025

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS
08-SEP-18 08-SEP-18 08-SEP-18

GH_ER1A_WS_20
180908-1223_FB-

HG

RG_ERSC5_WS_2
0180908-0845

RG_ERSC5_WS_2
0180908-0845_FB-

HG

L2161891-6 L2161891-7 L2161891-8

12:23 08:45 08:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

47.5

0.00024

<0.10

<0.00050

0.017

<0.000050

0.0017

11.1

0.00141

<0.00050 0.00052 <0.00050

0.00103

<0.00050

0.369

0.730

1.74

<0.000010

0.665

0.217

<0.000010

<0.00010

<0.010

0.000648

<0.00050

<0.0030

LAB

LAB

<0.0030

<0.00010

<0.00010

0.0513

<0.020

<0.000050

<0.010

0.0071

46.5

0.00025

<0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 07-SEP-18 07-SEP-18 08-SEP-18

GH_ERSC4_WS_2
0180909-1145

GH_ERSC4_WS_2
0180909-1145_FB-

HG

RG_GH_SCW3_W
S_20180907-1500

RG_GH_SCW3_W
S_20180907-
1500_FB-HG

GH_ER1A_WS_20
180908-1223

L2161891-1 L2161891-2 L2161891-3 L2161891-4 L2161891-5

11:45 11:45 15:00 15:00 12:23

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0019 0.0050 0.0019

11.6 29.0 10.7

0.00104 0.00049 0.00054

<0.0000050 <0.0000050 <0.0000050

0.00110 0.00114 0.00114

<0.00050 <0.00050 <0.00050

0.396 0.626 0.415

0.736 22.2 0.749

1.80 1.75 1.72

<0.000010 <0.000010 <0.000010

0.682 2.20 0.733

0.198 0.264 0.208

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000724 0.00149 0.000747

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Client ID
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WATER

WS WS WS
08-SEP-18 08-SEP-18 08-SEP-18

GH_ER1A_WS_20
180908-1223_FB-

HG

RG_ERSC5_WS_2
0180908-0845

RG_ERSC5_WS_2
0180908-0845_FB-

HG

L2161891-6 L2161891-7 L2161891-8

12:23 08:45 08:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

0.0019

11.5

0.00016

<0.0000050

0.00107

<0.00050

0.394

0.833

1.80

<0.000010

0.668

0.191

<0.000010

<0.00010

<0.010

0.000676

<0.00050

<0.0010

Dissolved Metals



Reference Information

L2161891-3 Exceeded Recommended Holding Time prior to receipt at the lab. - NO2,NO3 EXPIRED
UPON ARRIVAL AT LABORATORY

Qualifiers for Individual Samples Listed:

Sample Number

RG_GH_SCW3_WS_201809

Client Sample  ID       Description      

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

EHR

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - Lab to filter, preserve for DOC, Dissolved Metals

Qualifier      

Description Qualifier      

Description       Qualifier      

25-SEP-18 09:29 (MT)

L2161891 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7
L2161891-1, -3, -5, -7

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)
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ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects Pr
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 25-SEP-18Workorder: L2161891

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4218013

R4228181

R4215743

R4215759

R4214977

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2878906-3

WG2878906-2

WG2878906-1

WG2880416-6

WG2880416-2

WG2880416-5

WG2880416-1

WG2880416-4

WG2875357-2

WG2875357-1

WG2875134-2

WG2875134-1

WG2875491-2

WG2875491-1

L2161891-7

L2161891-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

<1.0

103.0

1.6

146

102.7

100.3

<1.0

<1.0

94.8

<0.000020

93.9

<0.000020

103.9

<0.050

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

11-SEP-18

11-SEP-18

N/A

0.3

20

20

85-115

85-115

85-115

80-120

80-120

85-115

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

1

0.00002

0.00002

0.05

RPD-NA<1.0

146
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Quality Control Report
Page 2 ofReport Date: 25-SEP-18Workorder: L2161891

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4217072

R4217072

R4214977

R4228181

R4214977

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

WG2877852-6

WG2877852-5

WG2877852-6

WG2877852-5

WG2875491-2

WG2875491-1

WG2880416-6

WG2880416-2

WG2880416-5

WG2880416-1

WG2880416-4

WG2875491-2

WG2875491-1

L2161891-5

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

101.2

<0.50

100.3

<0.50

102.4

<0.50

302

103.8

103.5

<2.0

<2.0

109.0

<0.020

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

11-SEP-18

11-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

11-SEP-18

11-SEP-18

0.7 10

80-120

80-120

90-110

90-110

90-110

90-110

%

mg/L

%

mg/L

%

mg/L

uS/cm

%

%

uS/cm

uS/cm

%

mg/L

0.5

0.5

0.5

2

2

0.02

304

11



Quality Control Report
Page 3 ofReport Date: 25-SEP-18Workorder: L2161891

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4214861

R4216438

R4215743

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

MS

LCS

WG2875246-2

WG2875246-1

WG2875246-4

WG2876833-2

WG2876833-1

WG2876833-4

WG2875357-2

LF

L2161891-7

L2161891-4

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

101.6

<0.0000050

83.7

95.4

<0.00050

88.0

104.4

94.0

102.9

104.5

88.8

92.9

102.0

99.0

102.1

100.8

101.8

103.5

97.5

97.4

108.0

97.6

103.4

102.3

104.6

13-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

80-120

70-130

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005
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Quality Control Report
Page 4 ofReport Date: 25-SEP-18Workorder: L2161891

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4215743Batch
LCS

MB

WG2875357-2

WG2875357-1 LF

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

99.2

97.0

98.5

103.6

96.8

91.2

100.7

97.3

94.6

103.8

104.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001
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Quality Control Report
Page 5 ofReport Date: 25-SEP-18Workorder: L2161891

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4215743

R4215759

Batch

Batch

MB

LCS

WG2875357-1

WG2875134-2

LF
Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

94.7

103.6

96.2

97.2

103.6

90.2

93.7

95.9

95.0

93.4

92.3

89.9

99.0

92.5

98.4

94.9

94.5

94.6

97.2

93.3

95.9

94.0

105.1

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 25-SEP-18Workorder: L2161891

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4215759Batch
LCS

MB

WG2875134-2

WG2875134-1

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

96.8

104.5

94.6

89.0

87.9

96.1

96.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 7 ofReport Date: 25-SEP-18Workorder: L2161891

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

Water

R4215759

R4228353

R4214977

R4214977

R4218827

R4236892

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

LCS

MB

WG2875134-1

WG2882292-2

WG2882292-1

WG2875491-2

WG2875491-1

WG2875491-2

WG2875491-1

WG2878689-6

WG2884824-58

WG2884824-57

CL-ORP

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.00030

<0.000010

<0.00050

<0.0030

103.7

<0.0050

107.6

<0.0010

102.6

<0.0050

218

96.0

<0.0020

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

20-SEP-18

20-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

17-SEP-18

24-SEP-18

24-SEP-18

85-115

90-110

90-110

210-230

80-120

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

0.002
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Quality Control Report
Page 8 ofReport Date: 25-SEP-18Workorder: L2161891

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4228181

R4214104

R4214977

R4216327

R4217699

R4217558

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

WG2880416-6

WG2880416-2

WG2880416-5

WG2874399-2

WG2874399-1

WG2875491-2

WG2875491-1

WG2875458-11

WG2875458-10

WG2877042-5

WG2877042-4

WG2876260-14

WG2876260-18

WG2876260-13

WG2876260-17

L2161891-5
pH

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

8.41

7.00

7.00

103.6

<0.0010

104.9

<0.30

98.3

<10

97.4

<10

113.2

111.4

<0.050

18-SEP-18

18-SEP-18

18-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

0.00 0.2

6.9-7.1

6.9-7.1

80-120

90-110

85-115

85-115

75-125

75-125

pH

pH

pH

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

0.001

0.3

10

10

0.05

J8.41
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Quality Control Report
Page 9 ofReport Date: 25-SEP-18Workorder: L2161891

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4217558

R4217696

R4212527

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

WG2876260-17

WG2876644-5

WG2876644-4

WG2873221-6

WG2873221-5

WG2873221-4

L2161891-7

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

<0.050

101.3

<1.0

1.60

99.0

<0.10

17-SEP-18

14-SEP-18

14-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

1.3 15

85-115

85-115

mg/L

%

mg/L

NTU

%

NTU

0.05

1

0.1

1.58
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Quality Control Report
Page 10 ofReport Date: 25-SEP-18Workorder: L2161891

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 25-SEP-18Workorder: L2161891

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
3
5
7

3

1
3
5
7

3

3

3

09-SEP-18 11:45
07-SEP-18 15:00
08-SEP-18 12:23
08-SEP-18 08:45

07-SEP-18 15:00

09-SEP-18 11:45
07-SEP-18 15:00
08-SEP-18 12:23
08-SEP-18 08:45

07-SEP-18 15:00

07-SEP-18 15:00

07-SEP-18 15:00

17-SEP-18 13:38
17-SEP-18 13:38
17-SEP-18 13:38
17-SEP-18 13:38

11-SEP-18 15:15

18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00

11-SEP-18 09:18

11-SEP-18 09:18

11-SEP-18 19:03

0.25
0.25
0.25
0.25

3

0.25
0.25
0.25
0.25

3

3

3

194
239
217
221

4

220
265
244
247

4

4

4

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR

EHTR

EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2161891 were received on 11-SEP-18 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

days

hours
hours
hours
hours

days

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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25-SEP-18 10:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162139 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

29

WATER

WS WS WS WS WS
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 07-SEP-18

RG_MI2_WS_2018
0908-1700

RG_MI2_WS_2018
0908-1700_FB-HG

RG_EL1_WS_2018
0908-0845

RG_EL1_WS_2018
0908-0845_FB-HG

RG_ALUSM_WS_2
0180907-1145

L2162139-1 L2162139-2 L2162139-3 L2162139-4 L2162139-5

17:00 17:00 08:45 08:45 11:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

674 477 323

351 245 166

8.56 8.54 8.55

383 386 298

<1.0 <1.0 1.1

463 307 208

0.82 0.79 0.35

<1.0 <1.0 <1.0

178 158 154

12.0 8.6 8.2

<1.0 <1.0 <1.0

190 167 162

0.0093 0.0179 <0.0050

0.122 <0.050 <0.050

4.04 2.42 0.81

0.186 0.223 0.175

94.5 96.1 93.6

2.80 2.08 0.0226

0.0050 0.0031 <0.0010

0.191 0.066 <0.050

0.0024 0.0017 0.0025

0.0052 0.0071 0.0038

170 80.4 16.7

7.64 5.24 3.62

7.22 5.03 3.39

-2.8 -2.0 -3.3

1.19 0.96 0.81

1.40 1.01 0.78

0.0048 0.0069 0.0121

0.00033 0.00012 <0.00010

0.00020 0.00022 0.00013

0.129 0.0817 0.0705

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.015 <0.010 <0.010

0.0364 0.0131 0.0057

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

TKNI TKNI



25-SEP-18 10:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162139 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

29

WATER

WS WS WS WS WS
07-SEP-18 07-SEP-18 07-SEP-18 08-SEP-18 08-SEP-18

RG_ALUSM_WS_2
0180907-1145_FB-

HG

RG_MIDGA_WS_2
0180907-1645

RG_MIDGA_WS_2
0180907-1645_FB-

HG

RG_CORCK_WS_
20180908-1245

RG_CORCK_WS_
20180908-

1245_FB-HG

L2162139-6 L2162139-7 L2162139-8 L2162139-9 L2162139-10

11:45 16:45 16:45 12:45 12:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1120 1680

648 991

8.48 8.24

323 295

1.5 1.7

858 1360

0.48 0.99

<1.0 1.6

191 208

11.2 <1.0

<1.0 <1.0

202 208

0.0143 0.303

0.88 <0.25

12.2 4.2

0.26 0.26

94.1 95.9

9.38 8.69

0.0124 0.0986

0.100 0.315

0.0012 0.0020

0.0057 0.0056

434 836

14.1 22.3

13.3 21.4

-3.1 -2.1

1.02 1.43

1.07 1.25

0.0052 0.0204

0.00157 0.00117

0.00024 0.00032

0.108 0.0458

<0.020 <0.020

<0.000050 <0.000050

0.027 0.102

0.0815 0.0837

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

TKNI TKNI

DLHC DLHC



25-SEP-18 10:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162139 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

29

WATER

WS WS WS WS WS
08-SEP-18 08-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_AGCK_WS_20
180908-1000

RG_AGCK_WS_20
180908-1000_FB-

HG

RG_MIDAG_WS_2
0180909-1000

RG_MIDAG_WS_2
0180909-1000_FB-

HG

RG_MIDCO_WS_2
0180909-1345

L2162139-11 L2162139-12 L2162139-13 L2162139-14 L2162139-15

10:00 10:00 10:00 10:00 13:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

270 831 1240

133 415 651

8.42 8.49 8.31

398 287 400

<1.0 1.9 2.1

181 586 979

0.26 0.22 0.49

<1.0 <1.0 <1.0

117 170 191

2.0 9.8 1.8

<1.0 <1.0 <1.0

119 180 192

0.0070 0.0081 0.108

<0.050 <0.050 <0.25

<0.50 1.79 3.2

0.324 0.206 0.18

95.9 94.2 91.4

0.140 2.43 5.38

<0.0010 0.0081 0.0603

<0.050 0.205 0.278

0.0019 0.0010 <0.0010

0.0034 0.0046 0.0107

19.6 265 531

2.81 9.36 15.4

2.70 8.82 14.1

-2.1 -3.0 -4.5

0.93 1.24 1.41

0.94 1.26 1.73

0.0048 0.0065 0.0055

<0.00010 0.00026 0.00069

0.00046 0.00026 0.00022

0.0213 0.0963 0.0718

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 0.031 0.067

0.0132 0.0256 0.0170

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI TKNI

DLHC



25-SEP-18 10:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162139 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

29

WATER

WS WS WS WS WS
09-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18

RG_MIDCO_WS_2
0180909-1345_FB-

HG

RG_ELELKO_WS_
20180907-1240

RG_ELELKO_WS_
20180907-

1240_FB-HG

RG_DUP_WS_201
80907-1240

RG_DUP_WS_201
80907-1240_FB-

HG

L2162139-16 L2162139-17 L2162139-18 L2162139-19 L2162139-20

13:45 12:40 12:40 12:40 12:40

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

470 469

231 231

8.54 8.56

390 393

1.1 <1.0

310 296

0.67 0.77

<1.0 <1.0

159 158

9.0 9.2

<1.0 <1.0

168 167

0.0143 0.0165

<0.050 <0.050

2.70 2.71

0.219 0.219

92.4 92.8

1.74 1.75

0.0061 0.0057

0.117 0.275

0.0017 <0.0010

0.0036 0.0047

76.4 76.2

5.16 5.13

4.77 4.76

-3.9 -3.7

1.78 1.65

2.65 1.93

0.0075 0.0095

<0.00010 0.00011

0.00023 0.00024

0.0847 0.0806

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0108 0.0147

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI



25-SEP-18 10:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162139 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

29

WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_FO28_WS_20
180909-1600

RG_FO28_WS_20
180909-1600_FB-

HG

RG_FO29_WS_20
180909-1015

RG_FO29_WS_20
180909-1015_FB-

HG

RG_GRCK_WS_20
180909-0802

L2162139-21 L2162139-22 L2162139-23 L2162139-24 L2162139-25

16:00 16:00 10:15 10:15 08:02

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

737 732 409

387 387 211

8.43 8.47 8.49

309 343 399

1.4 1.0 <1.0

529 497 247

0.35 0.27 0.36

<1.0 <1.0 <1.0

187 183 165

6.0 6.8 6.4

<1.0 <1.0 <1.0

193 189 171

0.0089 0.0091 0.0062

<0.050 <0.050 <0.050

1.23 1.33 <0.50

0.181 0.184 0.157

94.4 96.5 96.4

10.5 10.4 0.0333

0.0059 0.0051 <0.0010

<0.050 0.141 <0.050

0.0014 <0.0010 0.0022

0.0050 0.0032 0.0046

176 171 51.2

8.31 8.13 4.49

7.84 7.85 4.33

-2.9 -1.8 -1.8

1.94 1.57 1.50

1.90 1.62 1.67

0.0084 <0.0030 0.0099

<0.00010 <0.00010 <0.00010

0.00010 <0.00010 0.00011

0.107 0.0983 0.0642

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.014

0.0309 0.0221 0.0060

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

TKNI TKNI
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_GRCK_WS_20
180909-0802_FB-

HG

RG_HACKDS_WS
_20180909-1430

RG_HACKDS_WS
_20180909-
1430_FB-HG

RG_HACKUS_WS
_20180909-1630

RG_HACKUS_WS
_20180909-
1630_FB-HG

L2162139-26 L2162139-27 L2162139-28 L2162139-29 L2162139-30

08:02 14:30 14:30 16:30 16:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

700 743

372 412

8.51 8.50

313 413

1.2 <1.0

463 520

0.59 0.47

<1.0 <1.0

177 180

8.8 8.0

<1.0 <1.0

186 188

0.0091 0.0051

<0.050 <0.050

1.04 1.13

0.226 0.215

95.6 98.7

0.698 0.884

0.0024 0.0011

0.126 0.072

0.0013 0.0064

0.0091 0.0084

195 219

7.86 8.42

7.51 8.32

-2.3 -0.6

1.48 0.61

2.05 0.61

0.0108 0.0079

<0.00010 <0.00010

0.00018 0.00019

0.0662 0.0653

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0197 0.0164

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 08-SEP-18

RG_THCK_WS_20
180909-1438

RG_THCK_WS_20
180909-1438_FB-

HG

RG_DUP_WS_201
80909-1438

RG_DUP_WS_201
80909-1438_FB-

HG

RG_FODGH_WS_
20180908-1630

L2162139-31 L2162139-32 L2162139-33 L2162139-34 L2162139-35

14:38 14:38 14:38 14:38 16:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1960 1950 766

1220 1210 407

8.38 8.37 8.51

362 301 408

3.5 2.9 1.5

1660 1690 524

1.21 1.0 0.55

<1.0 <1.0 <1.0

148 150 176

4.8 3.8 9.2

<1.0 <1.0 <1.0

153 154 186

0.0092 0.0191 0.0066

<0.25 <0.25 <0.050

14.0 14.0 1.50

<0.10 <0.10 0.177

94.5 94.1 98.0

18.8 18.8 10.2

0.0149 0.0154 0.0079

<0.050 0.105 0.072

<0.0010 <0.0010 0.0021

0.0070 0.0091 0.0044

1030 1030 188

26.3 26.2 8.41

24.8 24.6 8.25

-2.9 -3.1 -1.0

2.72 2.78 0.80

2.72 2.77 0.79

0.0122 0.0125 0.0036

0.00015 0.00015 <0.00010

0.00022 0.00022 0.00011

0.0787 0.0758 0.113

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.023 0.024 <0.010

0.0175 0.0181 0.0187

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

TKNI TKNI

DLHC DLHC
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WATER

WS
08-SEP-18

RG_FODGH_WS_
20180908-

1630_FB-HG

L2162139-36

16:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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WATER

WS WS WS WS WS
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 07-SEP-18

RG_MI2_WS_2018
0908-1700

RG_MI2_WS_2018
0908-1700_FB-HG

RG_EL1_WS_2018
0908-0845

RG_EL1_WS_2018
0908-0845_FB-HG

RG_ALUSM_WS_2
0180907-1145

L2162139-1 L2162139-2 L2162139-3 L2162139-4 L2162139-5

17:00 17:00 08:45 08:45 11:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

85.2 63.3 44.9

<0.00030 <0.00050 <0.00040

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.010 0.011 0.022

<0.000050 <0.000050 <0.000050

0.0201 0.0091 0.0038

38.0 23.4 13.6

0.00167 0.00195 0.00172

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00170 0.00132 0.000641

0.00405 0.00078 <0.00050

1.39 0.772 0.430

18.6 10.9 0.545

2.43 2.18 2.35

<0.000010 <0.000010 <0.000010

4.32 2.80 1.77

0.199 0.216 0.110

0.000012 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00208 0.00133 0.000594

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00035 <0.00010 <0.00010

0.00018 0.00019 0.00013

0.132 0.0804 0.0715

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.014 <0.010 <0.010

0.0285 0.0113 <0.0050

79.6 62.2 45.1

0.00012 0.00024 0.00017

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals

DLB DLB DLB
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WATER

WS WS WS WS WS
07-SEP-18 07-SEP-18 07-SEP-18 08-SEP-18 08-SEP-18

RG_ALUSM_WS_2
0180907-1145_FB-

HG

RG_MIDGA_WS_2
0180907-1645

RG_MIDGA_WS_2
0180907-1645_FB-

HG

RG_CORCK_WS_
20180908-1245

RG_CORCK_WS_
20180908-

1245_FB-HG

L2162139-6 L2162139-7 L2162139-8 L2162139-9 L2162139-10

11:45 16:45 16:45 12:45 12:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

128 218

<0.00030 <0.00030

0.37 27.6

<0.00050 <0.00050

0.012 0.013

<0.000050 <0.000050

0.0788 0.0541

77.0 109

0.00198 0.110

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00620 0.00623

0.0258 0.148

3.43 4.54

42.1 12.8

2.46 2.31

<0.000010 <0.000010

5.45 33.8

0.350 1.04

0.000037 0.000072

<0.00010 <0.00010

<0.010 <0.010

0.00595 0.00921

<0.00050 <0.00050

0.0046 0.0156

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00167 0.00118

0.00020 0.00027

0.113 0.0449

<0.020 <0.020

<0.000050 <0.000050

0.027 0.096

0.0517 0.0114

133 220

<0.00010 <0.00010

0.32 21.0

Total Metals

Dissolved Metals

DLB DLB
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WATER

WS WS WS WS WS
08-SEP-18 08-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_AGCK_WS_20
180908-1000

RG_AGCK_WS_20
180908-1000_FB-

HG

RG_MIDAG_WS_2
0180909-1000

RG_MIDAG_WS_2
0180909-1000_FB-

HG

RG_MIDCO_WS_2
0180909-1345

L2162139-11 L2162139-12 L2162139-13 L2162139-14 L2162139-15

10:00 10:00 10:00 10:00 13:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

42.1 101 150

<0.00040 <0.00040 <0.00030

<0.10 0.82 8.45

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0019 0.0154 0.0345

8.38 40.6 72.3

0.00021 0.00230 0.0245

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000736 0.00169 0.00391

<0.00050 0.0134 0.0689

0.234 1.41 2.94

1.60 4.60 7.48

1.35 1.84 2.05

<0.000010 <0.000010 <0.000010

0.637 11.7 22.6

0.126 0.382 0.668

0.000043 0.000020 0.000035

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000787 0.00249 0.00520

<0.00050 <0.00050 <0.00050

0.0034 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 0.00026 0.00069

0.00044 0.00023 0.00020

0.0212 0.0982 0.0682

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 0.029 0.062

0.0116 0.0211 <0.0050

39.4 101 144

0.00024 0.00014 0.00010

<0.10 0.68 6.53

Total Metals

Dissolved Metals

DLB DLB DLB
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WATER

WS WS WS WS WS
09-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18

RG_MIDCO_WS_2
0180909-1345_FB-

HG

RG_ELELKO_WS_
20180907-1240

RG_ELELKO_WS_
20180907-

1240_FB-HG

RG_DUP_WS_201
80907-1240

RG_DUP_WS_201
80907-1240_FB-

HG

L2162139-16 L2162139-17 L2162139-18 L2162139-19 L2162139-20

13:45 12:40 12:40 12:40 12:40

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

60.6 58.7

<0.00050 <0.00040

<0.10 <0.10

<0.00050 <0.00050

0.013 0.015

<0.000050 <0.000050

0.0089 0.0089

22.0 22.2

0.00198 0.00214

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00127 0.00128

0.00054 0.00056

0.797 0.802

9.45 9.28

1.95 1.89

<0.000010 <0.000010

3.16 3.20

0.223 0.223

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00115 0.00118

<0.00050 <0.00050

<0.0030 0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00019 0.00022

0.0839 0.0892

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0099 0.0074

58.3 58.1

0.00020 0.00022

<0.10 <0.10

Total Metals

Dissolved Metals

DLB DLB
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_FO28_WS_20
180909-1600

RG_FO28_WS_20
180909-1600_FB-

HG

RG_FO29_WS_20
180909-1015

RG_FO29_WS_20
180909-1015_FB-

HG

RG_GRCK_WS_20
180909-0802

L2162139-21 L2162139-22 L2162139-23 L2162139-24 L2162139-25

16:00 16:00 10:15 10:15 08:02

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

93.2 89.8 51.9

<0.00030 <0.00030 <0.00030

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.018 <0.010 0.013

<0.000050 <0.000050 <0.000050

0.0182 0.0181 0.0060

39.8 35.5 19.9

0.00398 0.00133 0.00215

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000745 0.000784 0.00136

0.00063 <0.00050 <0.00050

1.21 1.04 0.654

42.7 41.4 2.01

2.13 2.07 2.77

<0.000010 <0.000010 <0.000010

2.09 1.84 2.38

0.136 0.139 0.178

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00188 0.00185 0.00104

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010

0.113 0.114 0.0648

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.013

0.0187 0.0165 0.0053

90.5 91.3 51.8

0.00012 <0.00010 0.00015

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals

DLB DLB DLB
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_GRCK_WS_20
180909-0802_FB-

HG

RG_HACKDS_WS
_20180909-1430

RG_HACKDS_WS
_20180909-
1430_FB-HG

RG_HACKUS_WS
_20180909-1630

RG_HACKUS_WS
_20180909-
1630_FB-HG

L2162139-26 L2162139-27 L2162139-28 L2162139-29 L2162139-30

08:02 14:30 14:30 16:30 16:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

76.9 82.2

<0.00040 <0.00030

<0.10 <0.10

<0.00050 <0.00050

0.020 0.010

<0.000050 <0.000050

0.0065 0.0068

45.8 49.9

0.00799 0.00080

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000910 0.000965

0.00068 0.00077

0.938 0.983

35.2 41.7

2.16 2.07

<0.000010 <0.000010

1.56 1.55

0.119 0.110

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00237 0.00270

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00017 0.00016

0.0638 0.0621

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0137 0.0161

77.1 85.1

0.00011 0.00016

<0.10 <0.10

Total Metals

Dissolved Metals

DLB DLB
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 08-SEP-18

RG_THCK_WS_20
180909-1438

RG_THCK_WS_20
180909-1438_FB-

HG

RG_DUP_WS_201
80909-1438

RG_DUP_WS_201
80909-1438_FB-

HG

RG_FODGH_WS_
20180908-1630

L2162139-31 L2162139-32 L2162139-33 L2162139-34 L2162139-35

14:38 14:38 14:38 14:38 16:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

234 235 95.3

<0.00030 <0.00060 <0.00030

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.017 0.019 0.013

<0.000050 <0.000050 <0.000050

0.0227 0.0231 0.0179

149 142 40.2

0.00143 0.00120 0.00169

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00141 0.00135 0.000876

0.00129 0.00126 0.00080

1.86 1.83 1.22

162 160 43.8

1.80 1.80 2.15

<0.000010 <0.000010 <0.000010

10.5 9.95 2.10

0.599 0.576 0.134

0.000010 0.000011 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00589 0.00620 0.00206

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00015 0.00015 <0.00010

0.00020 0.00020 <0.00010

0.0846 0.0792 0.113

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.023 0.022 <0.010

0.0137 0.0150 0.0160

242 244 94.9

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals

DLB DLB DLB
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WATER

WS
08-SEP-18

RG_FODGH_WS_
20180908-

1630_FB-HG

L2162139-36

16:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.00050

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18 07-SEP-18

RG_MI2_WS_2018
0908-1700

RG_MI2_WS_2018
0908-1700_FB-HG

RG_EL1_WS_2018
0908-0845

RG_EL1_WS_2018
0908-0845_FB-HG

RG_ALUSM_WS_2
0180907-1145

L2162139-1 L2162139-2 L2162139-3 L2162139-4 L2162139-5

17:00 17:00 08:45 08:45 11:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0200 0.0092 0.0036

36.9 21.8 12.9

0.00092 0.00067 0.00078

<0.0000050 <0.0000050 <0.0000050

0.00180 0.00134 0.000725

0.00355 0.00064 <0.00050

1.33 0.716 0.384

21.0 12.4 0.598

2.45 2.07 2.19

<0.000010 <0.000010 <0.000010

4.04 2.60 1.58

0.207 0.226 0.122

0.000012 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00194 0.00122 0.000560

<0.00050 <0.00050 <0.00050

0.0016 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
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WATER

WS WS WS WS WS
07-SEP-18 07-SEP-18 07-SEP-18 08-SEP-18 08-SEP-18

RG_ALUSM_WS_2
0180907-1145_FB-

HG

RG_MIDGA_WS_2
0180907-1645

RG_MIDGA_WS_2
0180907-1645_FB-

HG

RG_CORCK_WS_
20180908-1245

RG_CORCK_WS_
20180908-

1245_FB-HG

L2162139-6 L2162139-7 L2162139-8 L2162139-9 L2162139-10

11:45 16:45 16:45 12:45 12:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0757 0.0541

76.5 107

0.00114 0.0657

<0.0000050 <0.0000050

0.00678 0.00680

0.0241 0.137

3.51 4.67

49.4 16.8

2.35 2.34

<0.000010 <0.000010

5.29 33.7

0.379 1.10

0.000036 0.000062

<0.00010 <0.00010

<0.010 <0.010

0.00576 0.00803

<0.00050 <0.00050

0.0024 0.0018

Dissolved Metals
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WATER

WS WS WS WS WS
08-SEP-18 08-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_AGCK_WS_20
180908-1000

RG_AGCK_WS_20
180908-1000_FB-

HG

RG_MIDAG_WS_2
0180909-1000

RG_MIDAG_WS_2
0180909-1000_FB-

HG

RG_MIDCO_WS_2
0180909-1345

L2162139-11 L2162139-12 L2162139-13 L2162139-14 L2162139-15

10:00 10:00 10:00 10:00 13:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0018 0.0152 0.0331

8.52 39.6 70.9

<0.00010 0.00130 0.0131

<0.0000050 <0.0000050 <0.0000050

0.000795 0.00171 0.00430

<0.00050 0.0125 0.0628

0.209 1.37 3.14

1.77 5.50 9.25

1.31 1.84 2.03

<0.000010 <0.000010 <0.000010

0.578 11.3 21.9

0.143 0.400 0.737

0.000041 0.000020 0.000035

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000748 0.00238 0.00490

<0.00050 <0.00050 <0.00050

0.0017 <0.0010 <0.0010

Dissolved Metals
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WATER

WS WS WS WS WS
09-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18 07-SEP-18

RG_MIDCO_WS_2
0180909-1345_FB-

HG

RG_ELELKO_WS_
20180907-1240

RG_ELELKO_WS_
20180907-

1240_FB-HG

RG_DUP_WS_201
80907-1240

RG_DUP_WS_201
80907-1240_FB-

HG

L2162139-16 L2162139-17 L2162139-18 L2162139-19 L2162139-20

13:45 12:40 12:40 12:40 12:40

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0084 0.0082

20.8 20.8

0.00045 0.00059

<0.0000050 <0.0000050

0.00133 0.00131

<0.00050 <0.00050

0.721 0.755

10.1 10.6

1.76 1.85

<0.000010 <0.000010

2.81 2.98

0.232 0.233

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00106 0.00109

<0.00050 <0.00050

<0.0010 0.0021

Dissolved Metals
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_FO28_WS_20
180909-1600

RG_FO28_WS_20
180909-1600_FB-

HG

RG_FO29_WS_20
180909-1015

RG_FO29_WS_20
180909-1015_FB-

HG

RG_GRCK_WS_20
180909-0802

L2162139-21 L2162139-22 L2162139-23 L2162139-24 L2162139-25

16:00 16:00 10:15 10:15 08:02

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0178 0.0177 0.0059

39.0 38.7 19.8

0.00116 0.00098 0.00104

<0.0000050 <0.0000050 <0.0000050

0.000813 0.000813 0.00148

<0.00050 <0.00050 <0.00050

1.14 1.12 0.623

49.7 50.2 2.19

2.11 2.08 2.63

<0.000010 <0.000010 <0.000010

1.93 1.97 2.35

0.150 0.143 0.187

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00178 0.00173 0.000985

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_GRCK_WS_20
180909-0802_FB-

HG

RG_HACKDS_WS
_20180909-1430

RG_HACKDS_WS
_20180909-
1430_FB-HG

RG_HACKUS_WS
_20180909-1630

RG_HACKUS_WS
_20180909-
1630_FB-HG

L2162139-26 L2162139-27 L2162139-28 L2162139-29 L2162139-30

08:02 14:30 14:30 16:30 16:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0062 0.0069

43.5 48.4

0.00572 0.00041

<0.0000050 <0.0000050

0.000951 0.00104

0.00053 0.00057

0.861 0.938

40.0 47.3

2.08 1.99

<0.000010 <0.000010

1.48 1.50

0.125 0.122

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00223 0.00254

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 08-SEP-18

RG_THCK_WS_20
180909-1438

RG_THCK_WS_20
180909-1438_FB-

HG

RG_DUP_WS_201
80909-1438

RG_DUP_WS_201
80909-1438_FB-

HG

RG_FODGH_WS_
20180908-1630

L2162139-31 L2162139-32 L2162139-33 L2162139-34 L2162139-35

14:38 14:38 14:38 14:38 16:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0229 0.0221 0.0175

149 145 41.2

0.00020 0.00020 0.00104

<0.0000050 <0.0000050 <0.0000050

0.00156 0.00147 0.000904

0.00107 0.00106 0.00068

1.86 1.85 1.19

188 193 51.0

1.78 1.79 2.10

<0.000010 <0.000010 <0.000010

10.1 10.7 2.01

0.658 0.642 0.144

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00561 0.00554 0.00188

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS
08-SEP-18

RG_FODGH_WS_
20180908-

1630_FB-HG

L2162139-36

16:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLB

DLHC

MB-LOR

MS-B

TKNI

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

25-SEP-18 10:19 (MT)
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9
L2162139-1, -11, -13, -15, -17, -19, -21, -23, -25, -27, -29,
-3, -31, -33, -35, -5, -7, -9

Chromium (Cr)-Total

Barium (Ba)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Selenium (Se)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Barium (Ba)-Total

Calcium (Ca)-Total

Magnesium (Mg)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

MB-LOR

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

QC Samples with Qualifiers & Comments:

Method Blank

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

QC Type Description

29
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL   
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NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS 

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

PRO

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

Water

Water

Water

R4217454

R4227995

R4216976

R4228181

R4215906

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2878312-17

WG2878312-20

WG2878312-16

WG2882050-3

WG2882050-2

WG2882050-5

WG2882050-1

WG2882050-4

WG2877736-11

WG2877736-10

WG2880416-5

WG2880416-4

WG2876291-3

WG2876291-2

WG2876291-1

WG2876291-4

L2162139-17

L2162139-9

LF

L2162139-35

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

105.8

106.6

1.9

<1.0

104.1

103.6

1.7

1.8

100.2

<1.0

100.3

<1.0

<0.000020

95.4

<0.000020

89.9

16-SEP-18

16-SEP-18

16-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

15-SEP-18

15-SEP-18

18-SEP-18

18-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

N/A

N/A

20

20

85-115

85-115

85-115

85-115

85-115

85-115

80-120

70-130

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

2

1

1

0.00002

RPD-NA

RPD-NA

<1.0

<0.000020
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Quality Control Report
Page 2 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

R4216724

R4214977

R4217482

R4219352

R4222891

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

DUP

LCS

WG2876427-3

WG2876427-2

WG2876427-1

WG2876427-4

WG2875491-7

WG2875491-2

WG2875491-6

WG2875491-1

WG2875491-5

WG2875491-8

WG2878395-2

WG2878395-1

WG2879634-2

WG2879634-1

WG2880702-3

WG2880702-2

L2162139-3

L2162139-1

L2162139-11

L2162139-11

L2162139-19

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

<0.000020

95.1

<0.000020

93.1

<0.050

103.9

104.3

<0.050

<0.050

114.2

110.0

<0.50

107.3

<0.50

1.75

107.7

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

16-SEP-18

16-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

N/A

N/A

6.0

20

20

20

80-120

70-130

85-115

85-115

75-125

80-120

80-120

80-120

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

mg/L

mg/L

%

0.00002

0.05

0.05

0.5

0.5

RPD-NA

RPD-NA

<0.000020

<0.050

1.65
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Quality Control Report
Page 3 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

R4222891

R4217482

R4219352

R4222891

R4214977

Batch

Batch

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

LCS

MB

MB

MS

WG2880702-1

WG2880702-4

WG2878395-2

WG2878395-1

WG2879634-2

WG2879634-1

WG2880702-3

WG2880702-2

WG2880702-1

WG2880702-4

WG2875491-7

WG2875491-2

WG2875491-6

WG2875491-1

WG2875491-5

WG2875491-8

L2162139-19

L2162139-19

L2162139-19

L2162139-11

L2162139-11

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

<0.50

100.6

108.2

<0.50

100.2

<0.50

2.12

103.9

<0.50

107.4

<0.50

102.4

102.2

<0.50

<0.50

112.6

17-SEP-18

17-SEP-18

16-SEP-18

16-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

9.6

N/A

20

20

70-130

80-120

80-120

80-120

70-130

90-110

90-110

75-125

mg/L

%

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

0.5

0.5

0.5

0.5

0.5

0.5

RPD-NA

1.93

<0.50
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Quality Control Report
Page 4 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

R4216976

R4228181

R4214977

R4215871

R4217033

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

MS

DUP

DUP

WG2877736-11

WG2877736-10

WG2880416-5

WG2880416-4

WG2875491-7

WG2875491-2

WG2875491-6

WG2875491-1

WG2875491-5

WG2875491-8

WG2876601-3

WG2876601-2

WG2876601-1

WG2876601-4

WG2877667-3

WG2877667-5

L2162139-11

L2162139-11

L2162139-3

LF

L2162139-1

L2162139-5

L2162139-35

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

102.5

<2.0

103.5

<2.0

0.325

109.0

108.1

<0.020

<0.020

118.1

<0.0000050

104.1

<0.0000050

80.1

<0.00050

15-SEP-18

15-SEP-18

18-SEP-18

18-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

15-SEP-18

0.5

N/A

N/A

20

20

20

90-110

90-110

90-110

90-110

75-125

80-120

70-130

%

uS/cm

%

uS/cm

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

ug/L

2

2

0.02

0.02

0.000005

RPD-NA

RPD-NA

0.324

<0.0000050

<0.00050
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Quality Control Report
Page 5 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4217033

R4215906

Batch

Batch

DUP

LCS

MB

MS

MS

DUP

WG2877667-5

WG2877667-2

WG2877667-1

WG2877667-4

WG2877667-6

WG2876291-3

L2162139-35

L2162139-25

L2162139-15

L2162139-9

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

<0.00050

96.4

<0.00050

93.9

89.3

<0.0030

0.00124

0.00028

0.0444

<0.000050

0.101

0.0000085

230

<0.00010

0.0213

<0.00050

<0.010

<0.000050

0.0518

112

0.0672

0.00696

0.138

4.62

0.0163

2.19

<0.000010

34.6

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

N/A

N/A

4.5

4.5

1.0

N/A

5.4

0.000002

4.8

N/A

1.2

N/A

N/A

N/A

4.4

3.8

2.3

2.2

1.4

1.1

3.1

6.5

N/A

2.5

20

20

20

20

20

20

20

0.00001

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

70-130

ug/L

%

ug/L

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00050

<0.0030

0.00118

0.00027

0.0449

<0.000050

0.096

0.0000114

220

<0.00010

0.0210

<0.00050

<0.010

<0.000050

0.0541

107

0.0657

0.00680

0.137

4.67

0.0168

2.34

<0.000010

33.7
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Quality Control Report
Page 6 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4215906Batch
DUP

LCS

WG2876291-3

WG2876291-2

L2162139-9
Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

1.16

0.000063

<0.00010

<0.010

0.00828

<0.00050

0.0019

98.3

93.4

97.5

95.2

93.4

90.2

90.3

95.6

97.4

94.6

95.2

95.1

96.7

92.2

101.6

97.5

98.0

96.4

96.0

98.9

94.7

96.2

96.0

94.3

95.4

90.7

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

5.4

1.2

N/A

N/A

3.1

N/A

1.4

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

1.10

0.000062

<0.00010

<0.010

0.00803

<0.00050

0.0018
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Quality Control Report
Page 7 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4215906Batch
LCS

MB

WG2876291-2

WG2876291-1 LF

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

95.6

94.9

99.4

98.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005
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Quality Control Report
Page 8 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4215906Batch
MB

MS

WG2876291-1

WG2876291-4

LF

L2162139-35

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.0010

93.7

97.5

101.2

N/A

80.7

87.4

95.8

N/A

93.9

89.6

90.0

91.0

87.8

87.7

N/A

94.2

98.4

88.3

99.4

N/A

90.4

96.3

N/A

N/A

89.3

95.1

95.1

90.6

96.3

94.5

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.001

19



Quality Control Report
Page 9 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216724Batch
DUP

LCS

WG2876427-3

WG2876427-2

L2162139-3
Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

0.0078

0.00010

0.00021

0.0747

<0.000050

<0.010

0.0000122

62.0

<0.00040

<0.00010

<0.00050

0.012

<0.000050

0.0090

21.9

0.00196

0.00129

0.00075

0.753

0.0109

2.17

<0.000010

2.76

0.218

<0.000010

<0.00010

<0.010

0.00130

<0.00050

<0.0030

103.4

98.4

101.2

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

12

19

3.2

8.9

N/A

N/A

7.7

2.2

N/A

N/A

N/A

8.4

N/A

1.2

6.9

0.2

2.2

3.1

2.5

0.0

0.5

N/A

1.5

0.7

N/A

N/A

N/A

2.6

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0069

0.00012

0.00022

0.0817

<0.000050

<0.010

0.0000131

63.3

<0.00050

<0.00010

<0.00050

0.011

<0.000050

0.0091

23.4

0.00195

0.00132

0.00078

0.772

0.0109

2.18

<0.000010

2.80

0.216

<0.000010

<0.00010

<0.010

0.00133

<0.00050

<0.0030

19



Quality Control Report
Page 10 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216724Batch
LCS

MB

WG2876427-2

WG2876427-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

99.0

96.0

92.5

99.7

99.5

104.9

100.1

98.9

96.6

94.4

90.4

104.5

102.1

93.6

98.7

102.7

96.7

97.8

90.9

105.8

92.8

95.9

94.3

101.0

98.8

101.2

104.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 11 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216724Batch
MB

MS

WG2876427-1

WG2876427-4 L2162139-1

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.0000050

<0.050

0.00017

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

96.2

101.0

101.5

N/A

96.5

93.5

97.5

N/A

98.0

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MB-LOR

MS-B

MS-B

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 12 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4216724

R4228353

Batch

Batch

MS

DUP

LCS

LCS

MB

MB

MS

WG2876427-4

WG2882292-7

WG2882292-10

WG2882292-6

WG2882292-5

WG2882292-9

WG2882292-8

L2162139-1

L2162139-35

L2162139-35

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

95.1

92.8

89.6

92.2

89.0

N/A

95.8

100.6

91.0

102.2

93.4

91.7

97.7

N/A

N/A

94.0

98.5

98.8

97.9

97.4

96.8

0.0079

108.3

105.3

<0.0050

<0.0050

98.1

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

18 20

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

85-115

75-125

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

%

mg/L

mg/L

%

MS-B

MS-B

MS-B

0.005

0.005

0.0066
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Quality Control Report
Page 13 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

R4214977

R4214977

R4216073

R4236892

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

CRM

CRM

DUP

LCS

WG2875491-7

WG2875491-2

WG2875491-6

WG2875491-1

WG2875491-5

WG2875491-8

WG2875491-7

WG2875491-2

WG2875491-6

WG2875491-1

WG2875491-5

WG2875491-8

WG2876110-5

WG2876110-7

WG2884824-63

WG2884824-62

L2162139-11

L2162139-11

L2162139-11

L2162139-11

CL-ORP

CL-ORP

L2162139-33

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.0010

107.6

107.1

<0.0010

<0.0010

117.2

0.142

102.6

102.1

<0.0050

<0.0050

113.0

225

224

0.0094

97.2

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

13-SEP-18

13-SEP-18

24-SEP-18

24-SEP-18

N/A

1.6

2.5

20

20

20

90-110

90-110

75-125

90-110

90-110

75-125

210-230

210-230

80-120

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mV

mV

mg/L

%

0.001

0.001

0.005

0.005

RPD-NA<0.0010

0.140

0.0091
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Quality Control Report
Page 14 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

R4236892

R4216976

R4228181

R4214104

R4216298

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MS

LCS

LCS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

WG2884824-66

WG2884824-61

WG2884824-65

WG2884824-64

WG2877736-11

WG2880416-5

WG2874399-11

WG2874399-10

WG2874399-6

WG2874399-5

WG2874399-9

WG2874399-12

WG2875122-38

WG2875122-37

WG2875122-36

L2162139-31

L2162139-25

L2162139-25

L2162139-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

98.9

<0.0020

<0.0020

93.7

7.01

7.00

0.0023

100.4

105.3

<0.0010

<0.0010

107.1

0.0023

100.5

<0.0010

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

15-SEP-18

18-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

2.7

1.3

20

20

80-120

70-130

6.9-7.1

6.9-7.1

80-120

80-120

70-130

80-120

%

mg/L

mg/L

%

pH

pH

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

0.002

0.002

0.001

0.001

0.001

0.0022

0.0024
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Quality Control Report
Page 15 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

R4216298

R4214977

R4216327

R4217699

R4217558

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2875122-39

WG2875491-7

WG2875491-2

WG2875491-6

WG2875491-1

WG2875491-5

WG2875491-8

WG2875458-11

WG2875458-10

WG2877042-5

WG2877042-4

WG2876260-18

WG2876260-22

WG2876260-17

WG2876260-21

L2162139-1

L2162139-11

L2162139-11

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

100.8

19.8

104.9

104.9

<0.30

<0.30

114.0

98.3

<10

97.4

<10

111.4

118.8

<0.050

<0.050

12-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

1.2 20

70-130

90-110

90-110

75-125

85-115

85-115

75-125

75-125

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

mg/L

%

%

mg/L

mg/L

0.3

0.3

10

10

0.05

0.05

19.6
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Quality Control Report
Page 16 ofReport Date: 25-SEP-18Workorder: L2162139

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

R4217558

R4216781

R4212527

R4215078

Batch

Batch

Batch

Batch

MS

LCS

LCS

MB

MB

DUP

LCS

MB

LCS

LCS

MB

MB

WG2878442-10

WG2876417-2

WG2876417-4

WG2876417-1

WG2876417-3

WG2873221-9

WG2873221-8

WG2873221-7

WG2874716-2

WG2874716-5

WG2874716-1

WG2874716-4

L2162139-13

L2162139-9

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

95.5

104.0

93.6

<1.0

<1.0

1.02

98.0

<0.10

97.5

97.0

<0.10

<0.10

17-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

2.7 15

70-130

85-115

85-115

85-115

85-115

85-115

%

%

%

mg/L

mg/L

NTU

%

NTU

%

%

NTU

NTU

1

1

0.1

0.1

0.1

0.99
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Quality Control Report
Page 17 ofReport Date: 25-SEP-18Workorder: L2162139

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 18 ofReport Date: 25-SEP-18Workorder: L2162139

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35

3
5
7

17
19

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35

5
7

17
19

5
7

17
19

08-SEP-18 17:00
08-SEP-18 08:45
07-SEP-18 11:45
07-SEP-18 16:45
08-SEP-18 12:45
08-SEP-18 10:00
09-SEP-18 10:00
09-SEP-18 13:45
07-SEP-18 12:40
07-SEP-18 12:40
09-SEP-18 16:00
09-SEP-18 10:15
09-SEP-18 08:02
09-SEP-18 14:30
09-SEP-18 16:30
09-SEP-18 14:38
09-SEP-18 14:38
08-SEP-18 16:30

08-SEP-18 08:45
07-SEP-18 11:45
07-SEP-18 16:45
07-SEP-18 12:40
07-SEP-18 12:40

08-SEP-18 17:00
08-SEP-18 08:45
07-SEP-18 11:45
07-SEP-18 16:45
08-SEP-18 12:45
08-SEP-18 10:00
09-SEP-18 10:00
09-SEP-18 13:45
07-SEP-18 12:40
07-SEP-18 12:40
09-SEP-18 16:00
09-SEP-18 10:15
09-SEP-18 08:02
09-SEP-18 14:30
09-SEP-18 16:30
09-SEP-18 14:38
09-SEP-18 14:38
08-SEP-18 16:30

07-SEP-18 11:45
07-SEP-18 16:45
07-SEP-18 12:40
07-SEP-18 12:40

07-SEP-18 11:45
07-SEP-18 16:45
07-SEP-18 12:40
07-SEP-18 12:40

13-SEP-18 12:00
13-SEP-18 12:00
13-SEP-18 12:00
13-SEP-18 12:00
13-SEP-18 12:00
13-SEP-18 12:00
13-SEP-18 12:00
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37

12-SEP-18 12:55
12-SEP-18 12:55
12-SEP-18 10:50
12-SEP-18 10:50
12-SEP-18 10:50

15-SEP-18 10:00
15-SEP-18 10:00
15-SEP-18 10:00
15-SEP-18 10:00
15-SEP-18 10:00
15-SEP-18 10:00
15-SEP-18 10:00
15-SEP-18 10:00
15-SEP-18 10:00
15-SEP-18 10:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00

11-SEP-18 09:18
11-SEP-18 09:18
11-SEP-18 09:18
11-SEP-18 09:18

11-SEP-18 09:18
11-SEP-18 09:18
11-SEP-18 09:18
11-SEP-18 09:18

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3
3
3

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3
3

3
3
3
3

115
123
144
139
119
122
98
96

145
145
94
99

102
95
93
95
95

117

4
5
5
5
5

161
169
190
185
165
168
144
140
189
189
216
222
224
217
216
217
217
240

4
4
4
4

4
4
4
4

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR
EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR
EHTR

EHTR
EHTR
EHTR
EHTR

Qualifier   

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days
days
days
days
days

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days
days
days
days

days
days
days
days
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Quality Control Report
Page 19 ofReport Date: 25-SEP-18Workorder: L2162139

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Anions and Nutrients

1
5
7
9

11
17
19
35

08-SEP-18 17:00
07-SEP-18 11:45
07-SEP-18 16:45
08-SEP-18 12:45
08-SEP-18 10:00
07-SEP-18 12:40
07-SEP-18 12:40
08-SEP-18 16:30

12-SEP-18 18:33
12-SEP-18 18:38
11-SEP-18 19:08
12-SEP-18 18:29
12-SEP-18 18:29
11-SEP-18 19:10
11-SEP-18 19:12
12-SEP-18 18:40

3
3
3
3
3
3
3
3

4
5
4
4
4
4
4
4

Orthophosphate-Dissolved (as P)
EHTL
EHTR
EHTR
EHTL
EHTL
EHTR
EHTR
EHTL

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2162139 were received on 11-SEP-18 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

days
days
days
days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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25-SEP-18 11:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162847 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

RG_FOBSC_WS_2
0180910-0944

RG_FOBSC_WS_2
0180910-0944_FB-

HG

RG_DUP_WS_201
80910-0944

RG_DUP_WS_201
80910-0944_FB-

HG

L2162847-1 L2162847-2 L2162847-3 L2162847-4

09:44 09:44 09:44 09:44

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

860 860

478 487

8.34 8.21

438 456

8.0 8.5

653 621

5.35 3.38

<1.0 <1.0

193 192

<1.0 <1.0

<1.0 <1.0

193 192

0.0098 0.0091

<0.050 <0.050

1.05 1.04

0.205 0.205

98.2 99.9

10.1 10.1

0.0061 0.0062

0.331 0.219

<0.0010 <0.0010

0.0117 0.0141

252 252

9.86 9.85

9.68 9.85

-0.9 0.0

1.13 1.16

1.72 1.70

0.0869 0.0941

0.00026 0.00026

0.00019 0.00020

0.0991 0.0921

<0.020 <0.020

<0.000050 <0.000050

0.012 0.012

0.0609 0.0696

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI TKNI



25-SEP-18 11:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162847 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

RG_FOBSC_WS_2
0180910-0944

RG_FOBSC_WS_2
0180910-0944_FB-

HG

RG_DUP_WS_201
80910-0944

RG_DUP_WS_201
80910-0944_FB-

HG

L2162847-1 L2162847-2 L2162847-3 L2162847-4

09:44 09:44 09:44 09:44

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

111 112

<0.00040 <0.00040

0.19 0.20

<0.00050 <0.00050

0.154 0.171

0.000143 0.000148

0.0322 0.0322

52.9 51.4

0.0205 0.0192

0.00099 <0.00050 0.00067 <0.00050

0.00146 0.00139

0.00501 0.00483

1.97 1.89

61.3 61.6

2.22 2.14

<0.000010 <0.000010

1.66 1.71

0.151 0.150

0.000013 0.000012

<0.00010 <0.00010

<0.010 <0.010

0.00307 0.00306

0.00060 0.00061

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00026 0.00026

<0.00010 0.00011

0.0948 0.0913

<0.020 <0.020

<0.000050 <0.000050

0.012 0.012

0.0102 0.0111

109 112

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals

DLB DLB



25-SEP-18 11:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162847 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

RG_FOBSC_WS_2
0180910-0944

RG_FOBSC_WS_2
0180910-0944_FB-

HG

RG_DUP_WS_201
80910-0944

RG_DUP_WS_201
80910-0944_FB-

HG

L2162847-1 L2162847-2 L2162847-3 L2162847-4

09:44 09:44 09:44 09:44

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0349 0.0346

50.2 50.4

0.00542 0.00561

<0.0000050 <0.0000050

0.00144 0.00138

0.00378 0.00379

1.83 1.81

75.6 77.8

2.18 2.17

<0.000010 <0.000010

1.67 1.67

0.161 0.163

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00301 0.00303

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLB

DLHC

MB-LOR

MS-B

TKNI

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

25-SEP-18 11:05 (MT)

L2162847 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2162847-1, -3
L2162847-1, -3
L2162847-1, -3
L2162847-1, -3
L2162847-1, -3
L2162847-1, -3
L2162847-1, -3
L2162847-1, -3
L2162847-1, -3
L2162847-1, -3
L2162847-1, -3

Chromium (Cr)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 25-SEP-18Workorder: L2162847

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4227995

R4216976

R4217429

R4216724

R4215212

R4233343

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG2882050-5

WG2882050-4

WG2877736-11

WG2877736-10

WG2877694-2

WG2877694-1

WG2877694-4

WG2876427-2

WG2876427-1

WG2875714-10

WG2875714-9

WG2883923-2

WG2883923-1

LF

L2162847-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

103.6

1.8

100.2

<1.0

96.7

<0.000020

99.9

95.1

<0.000020

94.3

<0.050

102.2

<0.50

19-SEP-18

19-SEP-18

15-SEP-18

15-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

14-SEP-18

14-SEP-18

12-SEP-18

12-SEP-18

21-SEP-18

21-SEP-18

85-115

85-115

80-120

70-130

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 25-SEP-18Workorder: L2162847

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4233343

R4215212

R4216976

R4215212

R4215871

R4216438

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2883923-2

WG2883923-1

WG2875714-10

WG2875714-9

WG2877736-11

WG2877736-10

WG2875714-10

WG2875714-9

WG2876276-2

WG2876276-1

WG2876833-2

WG2876833-1

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

104.3

<0.50

102.5

<0.50

102.5

<2.0

108.2

<0.020

103.1

<0.0000050

95.4

<0.00050

21-SEP-18

21-SEP-18

12-SEP-18

12-SEP-18

15-SEP-18

15-SEP-18

12-SEP-18

12-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 25-SEP-18Workorder: L2162847

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4217429Batch
LCS

MB

WG2877694-2

WG2877694-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

95.4

91.0

92.7

99.4

95.0

91.9

90.8

95.1

94.5

90.6

89.1

91.9

94.9

96.7

94.3

95.5

90.2

90.0

94.4

98.5

95.9

92.3

93.7

95.4

94.7

91.4

87.1

96.7

94.0

94.0

<0.0010

<0.00010

<0.00010

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 25-SEP-18Workorder: L2162847

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4217429Batch
MB

MS

WG2877694-1

WG2877694-4

LF

L2162847-3

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.4

98.8

102.4

N/A

88.7

94.9

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 25-SEP-18Workorder: L2162847

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4217429

R4216724

Batch

Batch

MS

LCS

WG2877694-4

WG2876427-2

L2162847-3
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

100.0

N/A

97.8

93.2

91.0

92.1

93.8

97.1

N/A

98.0

96.1

90.4

96.4

N/A

98.2

97.9

97.2

N/A

94.2

96.5

96.2

101.2

98.4

95.5

103.4

98.4

101.2

99.0

96.0

92.5

99.7

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

16-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 6 ofReport Date: 25-SEP-18Workorder: L2162847

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216724Batch
LCS

MB

WG2876427-2

WG2876427-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

99.5

104.9

100.1

98.9

96.6

94.4

90.4

104.5

102.1

93.6

98.7

102.7

96.7

97.8

90.9

105.8

92.8

95.9

94.3

101.0

98.8

101.2

104.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00017

<0.00010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 7 ofReport Date: 25-SEP-18Workorder: L2162847

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4216724

R4231849

R4215212

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2876427-1

WG2883448-6

WG2883448-5

WG2875714-10

WG2875714-9

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

99.2

<0.0050

106.4

<0.0010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

21-SEP-18

21-SEP-18

12-SEP-18

12-SEP-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 8 ofReport Date: 25-SEP-18Workorder: L2162847

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4215212

R4216073

R4236892

R4216976

R4216298

R4215212

R4220087

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG2875714-10

WG2875714-9

WG2876110-9

WG2884824-70

WG2884824-69

WG2877736-11

WG2875122-45

WG2875122-44

WG2875714-10

WG2875714-9

WG2878382-7

WG2878382-6

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

102.0

<0.0050

224

98.7

<0.0020

7.01

103.3

<0.0010

103.5

<0.30

100.1

12-SEP-18

12-SEP-18

13-SEP-18

24-SEP-18

24-SEP-18

15-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

17-SEP-18

90-110

210-230

80-120

6.9-7.1

80-120

90-110

85-115

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

0.3
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Quality Control Report
Page 9 ofReport Date: 25-SEP-18Workorder: L2162847

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4220087

R4217925

R4217696

R4215078

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2878382-6

WG2877350-2

WG2877350-1

WG2876644-5

WG2876644-4

WG2874716-12

WG2874716-11

WG2874716-10

L2162847-1

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

<10

114.6

<0.050

101.3

<1.0

5.29

98.0

<0.10

17-SEP-18

17-SEP-18

17-SEP-18

14-SEP-18

14-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

1.1 15

75-125

85-115

85-115

mg/L

%

mg/L

%

mg/L

NTU

%

NTU

10

0.05

1

0.1

5.35
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Quality Control Report
Page 10 ofReport Date: 25-SEP-18Workorder: L2162847

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

MS-B

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 25-SEP-18Workorder: L2162847

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1
3

10-SEP-18 09:44
10-SEP-18 09:44

10-SEP-18 09:44
10-SEP-18 09:44

13-SEP-18 12:00
13-SEP-18 12:00

15-SEP-18 10:00
15-SEP-18 10:00

0.25
0.25

0.25
0.25

74
74

120
120

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2162847 were received on 12-SEP-18 10:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

11





[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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25-SEP-18 10:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162044 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_FOBCP_WS_2
0180909-0830

RG_FOBCP_WS_2
0180909-0830_FB-

HG

RG_FRUPO_WS_2
0180909-1400

RG_FRUPO_WS_2
0180909-1400_FB-

HG

RG_TB_WS_20180
909-1700

L2162044-1 L2162044-2 L2162044-3 L2162044-4 L2162044-5

08:30 08:30 14:00 14:00 17:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1620 1030 <2.0

1060 603 <0.50

8.31 8.45 5.80

386 388 484

2.1 <1.0 <1.0

1330 791 <10

0.72 0.25 <0.10

2.3 1.3 2.0

234 236 <1.0

3.4 10.4 <1.0

<1.0 <1.0 <1.0

237 247 <1.0

0.0064 <0.0050 <0.0050

<0.25 <0.25 <0.050

2.5 <2.5 <0.50

0.18 0.18 <0.020

98.9 98.2 0.0

15.8 21.0 <0.0050

0.0099 0.0087 <0.0010

0.552 0.355 <0.050

<0.0010 0.0017 <0.0010

0.0028 0.0043 <0.0020

748 288 <0.30

21.5 12.4 <0.10

21.3 12.2 <0.10

-0.6 -0.9 0.0

1.49 0.85

2.30 1.05 <0.50

0.0041 <0.0030 <0.0030

0.00037 0.00012 <0.00010

0.00019 0.00013 <0.00010

0.0757 0.0997 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.012 0.014 <0.010

0.0343 0.0369 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

TKNI TKNI

DLHC DLHC



25-SEP-18 10:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162044 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
07-SEP-18 07-SEP-18 08-SEP-18 07-SEP-18 07-SEP-18

RG_FOUKI_WS_2
0180907-1445

RG_FOUKI_WS_2
0180907-1445_FB-

HG

RG_FB_WS_20180
909-0930

RG_FO26_WS_20
180907-0920

RG_FO26_WS_20
180907-0920_FB-

HG

L2162044-6 L2162044-7 L2162044-8 L2162044-9 L2162044-10

14:45 14:45 09:30 09:20 09:20

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

777 <2.0 356

438 <0.50 198

8.45 5.73 8.41

322 410 377

<1.0 <1.0 <1.0

551 <10 235

0.50 <0.10 0.38

<1.0 2.2 <1.0

183 <1.0 147

7.4 <1.0 3.6

<1.0 <1.0 <1.0

191 <1.0 151

<0.0050 0.0107 <0.0050

<0.050 <0.050 <0.050

1.04 <0.50 <0.50

0.235 <0.020 0.189

103 0.0 101

9.76 <0.0050 0.0383

0.0084 <0.0010 <0.0010

0.397 <0.050 <0.050

<0.0010 <0.0010 0.0019

0.0035 <0.0020 0.0048

197 <0.30 45.5

8.65 <0.10 3.97

8.87 <0.10 4.00

1.3 0.0 0.3

1.44 0.54 1.07

1.28 0.61 1.17

0.0080 <0.0030 0.0044

0.00022 <0.00010 <0.00010

0.00013 <0.00010 0.00014

0.0851 <0.00010 0.0451

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.012 <0.010 <0.010

0.0579 <0.0050 0.0080

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV

TKNI



25-SEP-18 10:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162044 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_FOBKS_WS_2
0180908-0930

RG_FOBKS_WS_2
0180908-0930_FB-

HG

RG_FO22_WS_20
180908-1345

RG_FO22_WS_20
180908-1345_FB-

HG

L2162044-11 L2162044-12 L2162044-13 L2162044-14

09:30 09:30 13:45 13:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

760 1030

432 594

8.47 8.42

391 432

<1.0 <1.0

546 774

1.78 0.39

<1.0 <1.0

184 223

7.8 8.0

<1.0 <1.0

192 231

0.0119 0.0075

<0.050 <0.25

0.94 <2.5

0.221 0.17

103 96.7

9.45 20.3

0.0060 0.0152

0.215 0.252

<0.0010 0.0022

0.0053 0.0059

191 306

8.53 12.4

8.75 12.0

1.3 -1.7

1.51 1.01

2.02 0.98

0.0148 0.0032

0.00028 0.00011

0.00017 0.00013

0.100 0.0987

<0.020 <0.020

<0.000050 <0.000050

0.012 0.012

0.0535 0.0355

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI TKNI

DLHC



25-SEP-18 10:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_FOBCP_WS_2
0180909-0830

RG_FOBCP_WS_2
0180909-0830_FB-

HG

RG_FRUPO_WS_2
0180909-1400

RG_FRUPO_WS_2
0180909-1400_FB-

HG

RG_TB_WS_20180
909-1700

L2162044-1 L2162044-2 L2162044-3 L2162044-4 L2162044-5

08:30 08:30 14:00 14:00 17:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

199 133 <0.050

0.00011 0.00018 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.016 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0447 0.0397 <0.0010

139 66.0 <0.10

0.00429 0.00102 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00183 0.000770 <0.000050

0.0152 0.00107 <0.00050

2.64 2.19 <0.050

200 82.0 <0.050

2.22 2.08 <0.10

<0.000010 <0.000010 <0.000010

1.76 2.68 <0.050

0.182 0.151 <0.00020

0.000018 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00761 0.00357 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 0.0039 <0.0030

LAB LAB

LAB LAB LAB

<0.0030 <0.0030

0.00034 <0.00010

0.00013 <0.00010

0.0733 0.104

<0.020 <0.020

<0.000050 <0.000050

0.011 0.013

0.0076 0.0340

194 135 <0.050

<0.00010 <0.00020

<0.10 <0.10

Total Metals

Dissolved Metals

DLB



25-SEP-18 10:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
07-SEP-18 07-SEP-18 08-SEP-18 07-SEP-18 07-SEP-18

RG_FOUKI_WS_2
0180907-1445

RG_FOUKI_WS_2
0180907-1445_FB-

HG

RG_FB_WS_20180
909-0930

RG_FO26_WS_20
180907-0920

RG_FO26_WS_20
180907-0920_FB-

HG

L2162044-6 L2162044-7 L2162044-8 L2162044-9 L2162044-10

14:45 14:45 09:30 09:20 09:20

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

102 <0.050 53.4

0.00011 0.00019 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.036 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0323 <0.0010 0.0014

44.0 <0.10 14.7

0.0138 <0.00010 0.00065

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00120 <0.000050 0.000653

0.00200 <0.00050 <0.00050

1.67 <0.050 0.371

38.0 <0.050 0.567

2.04 <0.10 1.98

<0.000010 <0.000010 <0.000010

1.69 <0.050 0.639

0.159 <0.00020 0.112

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00244 <0.000010 0.000491

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00020 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010

0.0895 <0.00010 0.0478

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 <0.010 <0.010

0.0473 <0.0050 0.0114

103 <0.050 54.9

<0.00010 <0.00010 <0.00020

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals

DLB



25-SEP-18 10:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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14

WATER

WS WS WS WS
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_FOBKS_WS_2
0180908-0930

RG_FOBKS_WS_2
0180908-0930_FB-

HG

RG_FO22_WS_20
180908-1345

RG_FO22_WS_20
180908-1345_FB-

HG

L2162044-11 L2162044-12 L2162044-13 L2162044-14

09:30 09:30 13:45 13:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

101 133

0.00011 0.00013

0.13 <0.10

<0.00050 <0.00050

0.048 0.014

0.000057 <0.000050

0.0307 0.0320

42.4 61.2

0.0122 0.00542

0.00055 <0.00050 <0.00050 <0.00050

0.00149 0.000723

0.00269 0.00066

1.72 1.69

36.2 77.7

2.06 2.24

<0.000010 <0.000010

1.60 2.40

0.160 0.167

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00241 0.00291

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00026 <0.00010

0.00011 <0.00010

0.0996 0.103

<0.020 <0.020

<0.000050 <0.000050

0.011 0.011

0.0449 0.0357

103 136

<0.00010 <0.00020

<0.10 <0.10

Total Metals

Dissolved Metals

DLB



25-SEP-18 10:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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14

WATER

WS WS WS WS WS
09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18 09-SEP-18

RG_FOBCP_WS_2
0180909-0830

RG_FOBCP_WS_2
0180909-0830_FB-

HG

RG_FRUPO_WS_2
0180909-1400

RG_FRUPO_WS_2
0180909-1400_FB-

HG

RG_TB_WS_20180
909-1700

L2162044-1 L2162044-2 L2162044-3 L2162044-4 L2162044-5

08:30 08:30 14:00 14:00 17:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0427 0.0374

139 64.9 <0.0050

0.00275 0.00083

<0.0000050 <0.0000050

0.00186 0.000761

0.0145 0.00099

2.64 2.18 <0.050

218 90.9

2.07 2.05

<0.000010 <0.000010

1.74 2.61 <0.050

0.182 0.149

0.000018 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00708 0.00327

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



25-SEP-18 10:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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14

WATER

WS WS WS WS WS
07-SEP-18 07-SEP-18 08-SEP-18 07-SEP-18 07-SEP-18

RG_FOUKI_WS_2
0180907-1445

RG_FOUKI_WS_2
0180907-1445_FB-

HG

RG_FB_WS_20180
909-0930

RG_FO26_WS_20
180907-0920

RG_FO26_WS_20
180907-0920_FB-

HG

L2162044-6 L2162044-7 L2162044-8 L2162044-9 L2162044-10

14:45 14:45 09:30 09:20 09:20

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0312 <0.0010 0.0013

43.8 <0.10 14.9

0.0119 <0.00010 0.00024

<0.0000050 <0.0000050 <0.0000050

0.00118 <0.000050 0.000613

0.00191 <0.00050 <0.00050

1.71 <0.050 0.389

39.4 <0.050 0.633

1.93 <0.050 1.87

<0.000010 <0.000010 <0.000010

1.68 <0.050 0.644

0.163 <0.00020 0.114

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00234 <0.000010 0.000478

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



25-SEP-18 10:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS
08-SEP-18 08-SEP-18 08-SEP-18 08-SEP-18

RG_FOBKS_WS_2
0180908-0930

RG_FOBKS_WS_2
0180908-0930_FB-

HG

RG_FO22_WS_20
180908-1345

RG_FO22_WS_20
180908-1345_FB-

HG

L2162044-11 L2162044-12 L2162044-13 L2162044-14

09:30 09:30 13:45 13:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0298 0.0310

42.7 61.9

0.00986 0.00491

<0.0000050 <0.0000050

0.00144 0.000694

0.00239 0.00059

1.74 1.72

38.1 85.3

1.90 2.17

<0.000010 <0.000010

1.60 2.43

0.161 0.168

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00227 0.00276

<0.00050 <0.00050

0.0011 <0.0010

Dissolved Metals



Reference Information

DLB

DLHC

MB-LOR

MS-B

RRV

TKNI

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

25-SEP-18 10:12 (MT)

L2162044 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2162044-1, -11, -13, -3, -6, -8, -9
L2162044-1, -11, -13, -3, -5, -6, -8, -9
L2162044-8
L2162044-1, -11, -13, -3, -5, -6, -8, -9
L2162044-8
L2162044-1, -11, -13, -3, -5, -6, -8, -9
L2162044-8
L2162044-8
L2162044-1, -11, -13, -3, -5, -6, -8, -9
L2162044-8
L2162044-1, -11, -13, -3, -5, -6, -8, -9
L2162044-8
L2162044-1, -11, -13, -3, -5, -6, -8, -9

Chromium (Cr)-Dissolved
Barium (Ba)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 25-SEP-18 10:12 (MT)

L2162044 CONTD....
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

REGIONAL EFFECTS 
PRO

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4218013

R4228181

R4215759

R4216037

R4215759

R4214977

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

MB

LCS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG2878906-2

WG2878906-1

WG2880416-5

WG2880416-4

WG2875411-1

WG2875411-2

WG2875276-3

WG2875276-2

WG2875276-1

WG2875276-4

WG2875491-3

WG2875491-2

WG2875491-1

WG2875491-4

LF

L2162044-3

L2162044-1

L2162044-8

L2162044-8

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

103.0

1.6

100.3

<1.0

<0.000020

95.1

<0.000020

97.8

<0.000020

91.3

<0.050

103.9

<0.050

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

N/A

N/A

20

20

85-115

85-115

80-120

80-120

70-130

85-115

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

RPD-NA

<0.000020

<0.050
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Quality Control Report
Page 2 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

R4214977

R4233308

R4233353

R4233308

R4233353

R4214977

Batch

Batch

Batch

Batch

Batch

Batch

MS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2875491-4

WG2883913-2

WG2883913-1

WG2883941-2

WG2883941-1

WG2883913-2

WG2883913-1

WG2883941-2

WG2883941-1

WG2875491-3

WG2875491-2

WG2875491-1

WG2875491-4

L2162044-8

L2162044-8

L2162044-8

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

112.0

106.8

<0.50

99.7

<0.50

101.2

<0.50

101.7

<0.50

<0.50

102.4

<0.50

111.0

11-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

N/A 20

75-125

80-120

80-120

80-120

80-120

90-110

75-125

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

0.5

0.5

0.5

0.5

0.5

RPD-NA<0.50
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

Water

R4228181

R4214977

R4214861

R4216438

R4216824

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

DUP

LCS

MB

LCS

WG2880416-5

WG2880416-4

WG2875491-3

WG2875491-2

WG2875491-1

WG2875491-4

WG2875246-3

WG2875246-2

WG2875246-1

WG2876833-3

WG2876833-2

WG2876833-1

WG2877496-2

L2162044-8

L2162044-8

L2162044-1

LF

L2162044-11

TMRM

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

103.5

<2.0

<0.020

109.0

<0.020

117.2

<0.0000050

101.6

<0.0000050

0.00051

95.4

<0.00050

91.7

93.5

97.6

93.9

18-SEP-18

18-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

N/A

N/A

8.9

20

20

20

90-110

90-110

75-125

80-120

80-120

80-120

80-120

80-120

80-120

%

uS/cm

mg/L

%

mg/L

%

mg/L

%

mg/L

ug/L

%

ug/L

%

%

%

%

2

0.02

0.000005

0.0005

RPD-NA

RPD-NA

<0.020

<0.0000050

0.00055
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4216824

R4215759

Batch

Batch

MB

MB

WG2877496-1

WG2875411-1 LF

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

<0.050

<0.0050

<0.050

<0.050

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

0.00051

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.05

0.005

0.05

0.05

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4215759

R4216037

Batch

Batch

MB

LCS

WG2875411-1

WG2875411-2

LF
Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.000010

<0.00050

<0.0010

96.9

97.0

99.7

98.9

98.2

92.6

96.8

94.7

98.6

96.4

95.7

98.9

103.8

94.6

97.8

98.0

94.8

96.3

98.4

94.2

100.3

94.4

101.0

97.6

102.3

95.4

94.8

97.9

98.9

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4216037

R4215759

Batch

Batch

LCS

DUP

WG2875411-2

WG2875276-3 L2162044-3

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

96.4

<0.0030

0.00011

0.00014

0.0975

<0.000050

0.014

0.0000361

132

0.00018

<0.00010

<0.00050

<0.010

<0.000050

0.0391

63.8

0.00103

0.000758

0.00106

2.14

0.0819

2.07

<0.000010

2.49

0.147

<0.000010

<0.00010

<0.010

0.00354

<0.00050

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

N/A

7.5

10

2.2

N/A

1.0

2.1

0.8

2.7

N/A

N/A

N/A

N/A

1.4

3.4

1.0

1.5

0.3

2.7

0.2

0.8

N/A

7.3

2.8

N/A

N/A

N/A

0.8

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00012

0.00013

0.0997

<0.000050

0.014

0.0000369

133

0.00018

<0.00010

<0.00050

<0.010

<0.000050

0.0397

66.0

0.00102

0.000770

0.00107

2.19

0.0820

2.08

<0.000010

2.68

0.151

<0.000010

<0.00010

<0.010

0.00357

<0.00050

16



Quality Control Report
Page 7 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4215759Batch
DUP

LCS

MB

WG2875276-3

WG2875276-2

WG2875276-1

L2162044-3
Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

0.0037

99.7

97.6

93.9

94.8

96.4

90.1

93.0

95.8

94.1

94.1

93.5

91.3

93.3

95.3

100.8

95.0

92.9

93.9

97.8

92.1

95.1

91.7

103.7

96.4

96.3

93.6

91.4

89.4

97.1

97.7

<0.0030

<0.00010

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

7.0 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

0.003

0.0001

0.0039
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Quality Control Report
Page 8 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4215759Batch
MB

MS

WG2875276-1

WG2875276-4 L2162044-1

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

91.7

95.4

98.4

N/A

88.6

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

MS-B

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

16



Quality Control Report
Page 9 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4215759

R4216724

Batch

Batch

MS

LCS

WG2875276-4

WG2876614-2

L2162044-1
Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

86.9

89.6

N/A

94.2

88.2

87.7

93.0

87.6

90.9

N/A

90.1

96.6

84.9

91.4

N/A

86.4

93.5

98.3

N/A

89.5

95.9

96.3

N/A

95.9

89.3

103.4

97.9

102.3

99.9

96.2

90.4

98.9

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

16



Quality Control Report
Page 10 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4216724Batch
LCS

MB

WG2876614-2

WG2876614-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

95.8

102.6

101.1

99.1

95.5

98.5

90.4

106.2

101.2

95.0

98.4

102.4

99.0

98.2

93.5

105.1

95.3

100.0

96.5

97.9

103.1

101.6

102.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 11 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4216724

R4228353

R4214977

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

DUP

LCS

WG2876614-1

WG2882292-2

WG2882292-6

WG2882292-1

WG2882292-5

WG2875491-3

WG2875491-2

L2162044-8

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.7

105.3

<0.0050

<0.0050

<0.0010

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

11-SEP-18N/A 20

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

RPD-NA<0.0010
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Quality Control Report
Page 12 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

R4214977

R4214977

R4218827

R4236892

Batch

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

LCS

LCS

MB

MB

MS

WG2875491-2

WG2875491-1

WG2875491-4

WG2875491-3

WG2875491-2

WG2875491-1

WG2875491-4

WG2878689-6

WG2884824-59

WG2884824-58

WG2884824-62

WG2884824-57

WG2884824-61

WG2884824-60

L2162044-8

L2162044-8

L2162044-8

CL-ORP

L2162044-13

L2162044-9

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

107.6

<0.0010

115.7

<0.0050

102.6

<0.0050

111.2

218

0.0058

96.0

97.2

<0.0020

<0.0020

98.1

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

17-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

N/A

1.6

20

20

90-110

75-125

90-110

75-125

210-230

80-120

80-120

70-130

%

mg/L

%

mg/L

%

mg/L

%

mV

mg/L

%

%

mg/L

mg/L

%

0.001

0.005

0.002

0.002

RPD-NA<0.0050

0.0059
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Quality Control Report
Page 13 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4228181

R4214104

R4216298

R4214977

R4216327

R4217699

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

WG2880416-5

WG2874399-6

WG2874399-5

WG2875122-37

WG2875122-36

WG2875491-3

WG2875491-2

WG2875491-1

WG2875491-4

WG2875458-11

WG2875458-10

WG2877042-6

WG2877042-5

WG2877042-4

L2162044-8

L2162044-8

L2162044-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

7.00

105.3

<0.0010

100.5

<0.0010

<0.30

104.9

<0.30

113.7

98.3

<10

1360

97.4

<10

18-SEP-18

11-SEP-18

11-SEP-18

12-SEP-18

12-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

N/A

1.6

20

20

6.9-7.1

80-120

80-120

90-110

75-125

85-115

85-115

pH

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

0.001

0.001

0.3

10

10

RPD-NA<0.30

1330

16



Quality Control Report
Page 14 ofReport Date: 25-SEP-18Workorder: L2162044

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

R4217558

R4217696

R4216054

R4212527

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2876260-18

WG2876260-17

WG2876644-5

WG2876644-4

WG2876318-2

WG2876318-1

WG2873221-5

WG2873221-4

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

111.4

<0.050

101.3

<1.0

104.5

<1.0

99.0

<0.10

17-SEP-18

17-SEP-18

14-SEP-18

14-SEP-18

13-SEP-18

13-SEP-18

11-SEP-18

11-SEP-18

75-125

85-115

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

NTU

0.05

1

1

0.1

16



Quality Control Report
Page 15 ofReport Date: 25-SEP-18Workorder: L2162044

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

MS-B

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 16 ofReport Date: 25-SEP-18Workorder: L2162044

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
3
5
6
8
9

11
13

6
9

1
3
5
6
8
9

11
13

6
9

6
9

6
9

13

09-SEP-18 08:30
09-SEP-18 14:00
09-SEP-18 17:00
07-SEP-18 14:45
08-SEP-18 09:30
07-SEP-18 09:20
08-SEP-18 09:30
08-SEP-18 13:45

07-SEP-18 14:45
07-SEP-18 09:20

09-SEP-18 08:30
09-SEP-18 14:00
09-SEP-18 17:00
07-SEP-18 14:45
08-SEP-18 09:30
07-SEP-18 09:20
08-SEP-18 09:30
08-SEP-18 13:45

07-SEP-18 14:45
07-SEP-18 09:20

07-SEP-18 14:45
07-SEP-18 09:20

07-SEP-18 14:45
07-SEP-18 09:20
08-SEP-18 13:45

17-SEP-18 13:38
17-SEP-18 13:38
17-SEP-18 13:38
17-SEP-18 13:38
17-SEP-18 13:38
17-SEP-18 13:38
17-SEP-18 13:38
17-SEP-18 13:38

11-SEP-18 15:45
11-SEP-18 15:45

18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00

11-SEP-18 09:18
11-SEP-18 09:18

11-SEP-18 09:18
11-SEP-18 09:18

11-SEP-18 18:56
11-SEP-18 18:56
12-SEP-18 18:31

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3

3
3

3
3
3

197
192
189
239
220
244
220
216

4
4

223
218
215
265
246
271
246
242

4
4

4
4

4
4
4

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR

EHTR
EHTR

EHTR
EHTR
EHTL

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2162044 were received on 11-SEP-18 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours

days
days

hours
hours
hours
hours
hours
hours
hours
hours

days
days

days
days

days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

12-SEP-18

Lab Work Order #: L2162997

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
25-SEP-18 11:35 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

Sample L2162997-7 expired for TSS prior to analysis.Comments: 

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00563588Project P.O. #: 

REGIONAL EFFECTS PROC of C Numbers:
Legal Site Desc: 



25-SEP-18 11:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162997 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

RG_MIUCO_WS_2
0180910-1330

RG_MIUCO_WS_2
0180910-1330_FB-

HG

RG_MI25_WS_201
80910-1130

RG_MI25_WS_201
80910-1130_FB-

HG

LC_DCDS_WS_20
180910-1230

L2162997-1 L2162997-2 L2162997-3 L2162997-4 L2162997-5

13:30 13:30 11:30 11:30 12:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

304 293 581

165 152 297

8.44 8.41 8.34

295 289 490

<1.0 1.3 3.5

154 138 355

0.34 1.04 1.78

<1.0 <1.0 <1.0

147 144 141

4.4 3.6 2.8

<1.0 <1.0 <1.0

151 147 144

<0.0050 <0.0050 0.0509

<0.050 <0.050 <0.050

<0.50 <0.50 7.82

0.089 0.072 0.098

102 98.9 101

<0.0050 0.0198 15.7

<0.0010 <0.0010 0.0626

0.052 0.584 0.376

0.0024 0.0045 0.0012

0.0050 0.0073 0.0144

16.4 13.5 86.5

3.37 3.23 6.03

3.42 3.19 6.08

0.8 -0.6 0.4

0.90 0.86 2.59

0.94 0.94 2.98

0.0120 0.0349 0.0058

<0.00010 <0.00010 0.00041

0.00018 0.00022 0.00031

0.0807 0.0533 0.231

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 0.015 <0.010

0.0100 0.0160 0.0592

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

TKNI



25-SEP-18 11:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162997 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

LC_DCDS_WS_20
180910-1230_FB-

HG

LC_DC1_WS_2018
0910-1715

LC_DC1_WS_2018
0910-1715_FB-HG

RG_FB_WS_20180
910-1715

RG_FB_WS_20180
910-1715_FB-HG

L2162997-6 L2162997-7 L2162997-8 L2162997-9 L2162997-10

12:30 17:15 17:15 17:15 17:15

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

431 <2.0

236 <0.50

8.48 5.78

277 406

2.7 <1.0

235 <10

1.02 0.18

<1.0 1.7

171 <1.0

6.8 <1.0

<1.0 <1.0

178 <1.0

0.0111 <0.0050

<0.050 <0.050

2.77 <0.50

0.118 <0.020

102 0.0

5.30 <0.0050

0.0047 <0.0010

0.660 <0.050

0.0068 <0.0010

0.0164 <0.0020

33.9 <0.30

4.72 <0.10

4.81 <0.10

1.0 0.0

1.65 <0.50

1.97 <0.50

0.0074 <0.0030

0.00017 <0.00010

0.00018 <0.00010

0.238 <0.00010

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0658 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



25-SEP-18 11:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162997 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

RG_MIUCO_WS_2
0180910-1330

RG_MIUCO_WS_2
0180910-1330_FB-

HG

RG_MI25_WS_201
80910-1130

RG_MI25_WS_201
80910-1130_FB-

HG

LC_DCDS_WS_20
180910-1230

L2162997-1 L2162997-2 L2162997-3 L2162997-4 L2162997-5

13:30 13:30 11:30 11:30 12:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

40.0 39.8 66.1

0.00022 0.00021 0.00015

<0.10 <0.10 0.16

<0.00050 <0.00050 <0.00050

0.015 0.033 <0.010

<0.000050 0.000052 <0.000050

0.0040 0.0049 0.0118

12.3 11.1 26.7

0.00287 0.00206 0.00329

<0.00050 <0.00050 0.00061 <0.00050 0.00104

0.000750 0.000924 0.00308

<0.00050 <0.00050 0.00415

0.450 0.508 2.21

0.262 0.215 24.9

2.19 2.28 1.67

0.000074 0.000027 <0.000010

2.39 2.82 1.68

0.141 0.152 0.101

<0.000010 <0.000010 0.000012

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000248 0.000228 0.00114

<0.00050 <0.00050 0.00127

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00045

0.00015 0.00019 0.00032

0.0739 0.0530 0.250

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 0.015 <0.010

0.0061 0.0099 0.0246

46.1 43.2 74.9

0.00021 0.00017 <0.00010

<0.10 <0.10 0.12

Total Metals

Dissolved Metals



25-SEP-18 11:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2162997 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

LC_DCDS_WS_20
180910-1230_FB-

HG

LC_DC1_WS_2018
0910-1715

LC_DC1_WS_2018
0910-1715_FB-HG

RG_FB_WS_20180
910-1715

RG_FB_WS_20180
910-1715_FB-HG

L2162997-6 L2162997-7 L2162997-8 L2162997-9 L2162997-10

12:30 17:15 17:15 17:15 17:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

51.9 <0.050

<0.00010 <0.00010

<0.10 <0.10

<0.00050 <0.00050

0.028 <0.010

<0.000050 <0.000050

0.0110 <0.0010

20.9 <0.10

0.00329 <0.00010

<0.00050 0.00076 <0.00050 <0.00050 <0.00050

0.00133 <0.000050

0.00076 <0.00050

1.61 <0.050

8.08 <0.050

2.73 <0.10

<0.000010 <0.000010

1.28 <0.050

0.0713 <0.00020

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000508 <0.000010

0.00073 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00018 <0.00010

0.00016 <0.00010

0.247 0.00013

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0419 <0.0050

58.9 <0.050

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

RG_MIUCO_WS_2
0180910-1330

RG_MIUCO_WS_2
0180910-1330_FB-

HG

RG_MI25_WS_201
80910-1130

RG_MI25_WS_201
80910-1130_FB-

HG

LC_DCDS_WS_20
180910-1230

L2162997-1 L2162997-2 L2162997-3 L2162997-4 L2162997-5

13:30 13:30 11:30 11:30 12:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0040 0.0050 0.0124

12.1 10.8 26.8

0.00167 0.00034 0.00020

<0.0000050 <0.0000050 <0.0000050

0.000725 0.000982 0.00326

<0.00050 <0.00050 0.00373

0.480 0.531 2.28

0.318 0.217 25.6

2.09 2.14 1.57

<0.000010 <0.000010 <0.000010

2.65 3.11 1.79

0.149 0.169 0.113

<0.000010 <0.000010 0.000013

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000275 0.000239 0.00133

<0.00050 <0.00050 0.00103

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18 10-SEP-18

LC_DCDS_WS_20
180910-1230_FB-

HG

LC_DC1_WS_2018
0910-1715

LC_DC1_WS_2018
0910-1715_FB-HG

RG_FB_WS_20180
910-1715

RG_FB_WS_20180
910-1715_FB-HG

L2162997-6 L2162997-7 L2162997-8 L2162997-9 L2162997-10

12:30 17:15 17:15 17:15 17:15

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0116 <0.0010

21.5 <0.10

0.00083 <0.00010

<0.0000050 <0.0000050

0.00144 <0.000050

0.00059 <0.00050

1.67 <0.050

8.98 <0.050

2.73 <0.050

<0.000010 <0.000010

1.38 <0.050

0.0740 <0.00020

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000553 <0.000010

0.00051 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

25-SEP-18 11:35 (MT)

L2162997 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2162997-1, -3, -5, -7, -9
L2162997-1, -3, -5, -7, -9
L2162997-1, -3, -5, -7, -9
L2162997-1, -3, -5, -7, -9
L2162997-1, -3, -5, -7, -9
L2162997-1, -3, -5, -7, -9
L2162997-1, -3, -5, -7, -9

Barium (Ba)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4227995

R4228181

R4217168

R4217034

R4216354

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2882050-11

WG2882050-10

WG2880416-2

WG2880416-8

WG2880416-1

WG2880416-7

WG2877359-2

WG2877359-1

WG2877301-2

WG2877301-1

WG2877026-3

WG2877026-2

WG2877026-1

WG2877026-4

LF

L2162997-9

L2162997-9

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

103.5

1.8

102.7

100.8

<1.0

<1.0

95.3

<0.000020

92.3

<0.000020

<0.050

104.7

<0.050

104.6

19-SEP-18

19-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

N/A 20

85-115

85-115

85-115

80-120

80-120

85-115

75-125

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

2

1

1

0.00002

0.00002

0.05

RPD-NA<0.050
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Quality Control Report
Page 2 ofReport Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

R4223029

R4223029

R4216354

R4228181

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

LCS

MB

MB

WG2880760-3

WG2880760-2

WG2880760-1

WG2880760-4

WG2880760-3

WG2880760-2

WG2880760-1

WG2880760-4

WG2877026-3

WG2877026-2

WG2877026-1

WG2877026-4

WG2880416-2

WG2880416-8

WG2880416-1

WG2880416-7

L2162997-9

L2162997-9

L2162997-9

L2162997-9

L2162997-9

L2162997-9

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.50

101.9

<0.50

98.2

<0.50

97.7

<0.50

92.6

<0.50

103.0

<0.50

102.2

103.8

102.6

<2.0

<2.0

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

N/A

N/A

N/A

20

20

20

80-120

70-130

80-120

70-130

90-110

75-125

90-110

90-110

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

uS/cm

uS/cm

0.5

0.5

0.5

2

2

RPD-NA

RPD-NA

RPD-NA

<0.50

<0.50

<0.50
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Quality Control Report
Page 3 ofReport Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4216354

R4217728

R4223407

R4218114

R4217168

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

MS

LCS

WG2877026-3

WG2877026-2

WG2877026-1

WG2877026-4

WG2877465-2

WG2877465-1

WG2880746-2

WG2880746-1

WG2878979-2

WG2878979-1

WG2878979-4

WG2877359-2

L2162997-9

L2162997-9

LF

LF

L2162997-3

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.020

107.8

<0.020

107.6

99.5

<0.0000050

99.1

<0.0000050

115.4

<0.00050

93.5

99.7

103.9

98.8

95.7

91.5

90.9

96.5

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

17-SEP-18

19-SEP-18

19-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

N/A 20

90-110

75-125

80-120

80-120

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

0.02

0.000005

0.000005

0.0005

RPD-NA<0.020
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Quality Control Report
Page 4 ofReport Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4217168Batch
LCS

MB

WG2877359-2

WG2877359-1 LF

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

95.2

98.8

96.7

97.5

87.5

90.1

95.8

95.0

99.8

97.7

96.1

96.8

94.0

96.4

96.7

106.1

99.6

93.6

94.5

92.0

92.6

99.1

99.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 5 ofReport Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4217168

R4217034

Batch

Batch

MB

LCS

WG2877359-1

WG2877301-2

LF
Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.6

95.3

94.6

97.9

93.6

89.7

98.8

91.8

94.5

94.6

93.6

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4217034Batch
LCS

MB

WG2877301-2

WG2877301-1

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

93.6

92.3

90.9

103.2

95.7

94.0

94.6

100.7

94.2

96.8

89.0

93.5

93.2

93.9

93.0

93.4

93.4

96.3

90.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001
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Quality Control Report
Page 7 ofReport Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4217034

R4228353

R4216354

Batch

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

WG2877301-1

WG2882292-23

WG2882292-18

WG2882292-22

WG2882292-17

WG2882292-21

WG2882292-24

WG2877026-3

WG2877026-2

L2162997-1

L2162997-1

L2162997-9

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

99.3

96.6

<0.0050

<0.0050

99.5

0.0011

108.0

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

13-SEP-18

13-SEP-18

N/A

N/A

20

20

85-115

85-115

75-125

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

RPD-NA

RPD-NA

<0.0050

<0.0010
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Quality Control Report
Page 8 ofReport Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

R4216354

R4216354

R4216073

R4236892

R4228181

Batch

Batch

Batch

Batch

Batch

MB

MS

DUP

LCS

MB

MS

CRM

DUP

LCS

MB

MS

LCS

LCS

WG2877026-1

WG2877026-4

WG2877026-3

WG2877026-2

WG2877026-1

WG2877026-4

WG2876110-11

WG2884824-79

WG2884824-78

WG2884824-77

WG2884824-80

WG2880416-2

WG2880416-8

L2162997-9

L2162997-9

L2162997-9

CL-ORP

L2162997-7

L2162997-9

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

<0.0010

107.3

<0.0050

103.0

<0.0050

100.8

229

0.0149

100.9

<0.0020

97.1

7.00

7.00

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

18-SEP-18

18-SEP-18

N/A

9.4

20

20

75-125

90-110

75-125

210-230

80-120

70-130

6.9-7.1

6.9-7.1

mg/L

%

mg/L

%

mg/L

%

mV

mg/L

%

mg/L

%

pH

pH

0.001

0.005

0.002

RPD-NA<0.0050

0.0164
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Quality Control Report
Page 9 ofReport Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

Water

Water

Water

Water

Water

Water

R4216298

R4216354

R4220087

R4217925

R4217696

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG2875122-54

WG2875122-53

WG2875122-52

WG2875122-55

WG2877026-3

WG2877026-2

WG2877026-1

WG2877026-4

WG2878382-10

WG2878382-9

WG2877350-6

WG2877350-5

WG2876644-5

WG2876644-4

L2162997-7

L2162997-7

L2162997-9

L2162997-9

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

0.0067

103.8

<0.0010

98.2

<0.30

103.5

<0.30

102.6

94.1

<10

101.7

<0.050

101.3

<1.0

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

14-SEP-18

14-SEP-18

2.5

N/A

20

20

80-120

70-130

90-110

75-125

85-115

75-125

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

0.001

0.3

10

0.05

1

RPD-NA

0.0068

<0.30
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Quality Control Report
Page 10 ofReport Date: 25-SEP-18Workorder: L2162997

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-CL

Water

Water

R4218674

R4223173

R4216004

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2879044-2

WG2879044-1

WG2880228-2

WG2880228-1

WG2875802-2

WG2875802-1

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

94.1

<1.0

96.2

<1.0

96.5

<0.10

17-SEP-18

17-SEP-18

19-SEP-18

19-SEP-18

13-SEP-18

13-SEP-18

85-115

85-115

85-115

%

mg/L

%

mg/L

%

NTU

1

1

0.1
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Quality Control Report
Page 11 ofReport Date: 25-SEP-18Workorder: L2162997

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 12 ofReport Date: 25-SEP-18Workorder: L2162997

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
9

7

1
3
5
7
9

10-SEP-18 13:30
10-SEP-18 11:30
10-SEP-18 12:30
10-SEP-18 17:15
10-SEP-18 17:15

10-SEP-18 17:15

10-SEP-18 13:30
10-SEP-18 11:30
10-SEP-18 12:30
10-SEP-18 17:15
10-SEP-18 17:15

13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 13:37
13-SEP-18 15:00

19-SEP-18 00:30

18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00

0.25
0.25
0.25
0.25
0.25

7

0.25
0.25
0.25
0.25
0.25

72
74
73
68
70

8

194
197
196
191
191

Oxidation redution potential by elect.

Total Suspended Solids by Grav. (1 mg/L)

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2162997 were received on 12-SEP-18 10:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

days

hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Description

Client ID
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Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163834 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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8

WATER

WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_FOUSH_WS_2
0180911-1300

RG_FOUSH_WS_2
0180911-1300_FB-

HG

RG_MP1_WS_201
80911-1720

RG_MP1_WS_201
80911-1720_FB-

HG

L2163834-1 L2163834-2 L2163834-3 L2163834-4

13:00 13:00 17:20 17:20

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

716 715

397 383

8.21 8.22

400 424

<1.0 <1.0

538 536

0.44 0.60

<1.0 <1.0

192 190

<1.0 <1.0

<1.0 <1.0

192 190

0.0109 0.0070

<0.050 <0.050

0.61 <0.50

0.198 0.196

94.5 92.3

10.7 11.0

0.0071 0.0064

0.505 0.288

<0.0010 <0.0010

0.0028 0.0043

186 183

8.50 8.39

8.03 7.75

-2.8 -4.0

0.75 0.82

1.01 0.97

<0.0030 0.0047

0.00022 0.00022

<0.00010 <0.00010

0.0962 0.0983

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.010

0.0318 0.0351

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI TKNI



27-SEP-18 14:44 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163834 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_FOUSH_WS_2
0180911-1300

RG_FOUSH_WS_2
0180911-1300_FB-

HG

RG_MP1_WS_201
80911-1720

RG_MP1_WS_201
80911-1720_FB-

HG

L2163834-1 L2163834-2 L2163834-3 L2163834-4

13:00 13:00 17:20 17:20

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

103 111

0.00013 0.00011

<0.10 <0.10

<0.00050 <0.00050

0.034 0.011

<0.000050 <0.000050

0.0296 0.0308

41.7 41.5

0.0132 0.00213

<0.00050 <0.00050 <0.00050 <0.00050

0.00116 0.00114

0.00230 0.00294

1.44 1.45

43.2 44.3

2.06 2.11

<0.000010 <0.000010

1.41 1.35

0.151 0.154

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00222 0.00226

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00021 0.00020

<0.00010 <0.00010

0.0936 0.0883

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0331 0.0307

93.8 92.1

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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Sampled Date

Grouping Analyte
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WATER

WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_FOUSH_WS_2
0180911-1300

RG_FOUSH_WS_2
0180911-1300_FB-

HG

RG_MP1_WS_201
80911-1720

RG_MP1_WS_201
80911-1720_FB-

HG

L2163834-1 L2163834-2 L2163834-3 L2163834-4

13:00 13:00 17:20 17:20

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

0.012 <0.010

<0.000050 <0.000050

0.0298 0.0303

39.5 37.1

0.0111 0.00121

<0.0000050 <0.0000050

0.00119 0.00111

0.00223 0.00259

1.51 1.44

41.0 40.8

1.90 1.86

<0.000010 <0.000010

1.49 1.42

0.151 0.153

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00245 0.00244

<0.00050 <0.00050

<0.0010 0.0011

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filter and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

27-SEP-18 14:44 (MT)

L2163834 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2163834-1, -3
L2163834-1, -3
L2163834-1, -3
L2163834-1, -3
L2163834-1, -3
L2163834-1, -3
L2163834-1, -3
L2163834-1, -3
L2163834-1, -3
L2163834-1, -3

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8



Reference Information 27-SEP-18 14:44 (MT)
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   

8



Reference Information 27-SEP-18 14:44 (MT)

L2163834 CONTD....

7PAGE of

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 27-SEP-18Workorder: L2163834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4227995

R4218058

R4219107

R4222621

R4216354

R4224387

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2882050-14

WG2882050-13

WG2878956-11

WG2878956-10

WG2878997-2

WG2878997-1

WG2879146-2

WG2879146-1

WG2877026-10

WG2877026-9

WG2881096-10

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

112.0

2.0

102.5

<1.0

100.7

<0.000020

98.8

<0.000020

104.9

<0.050

101.6

19-SEP-18

19-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 27-SEP-18Workorder: L2163834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

R4224387

R4216354

R4218058

R4216354

R4218256

R4225192

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG2881096-10

WG2877026-10

WG2877026-9

WG2878956-11

WG2878956-10

WG2877026-10

WG2877026-9

WG2879060-3

WG2879060-2

WG2879060-1

WG2879060-4

WG2880725-2

WG2880725-1

L2163834-3

LF

L2163834-1

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

95.2

102.8

<0.50

103.1

<2.0

108.9

<0.020

<0.0000050

99.9

<0.0000050

109.8

89.0

<0.00050

18-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

17-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

N/A 20

80-120

90-110

90-110

90-110

80-120

70-130

80-120

%

%

mg/L

%

uS/cm

%

mg/L

mg/L

%

mg/L

%

%

ug/L

0.5

2

0.02

0.000005

0.0005

RPD-NA<0.0000050
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Quality Control Report
Page 3 ofReport Date: 27-SEP-18Workorder: L2163834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4219107Batch
LCS

MB

WG2878997-2

WG2878997-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

101.6

98.8

95.9

94.0

95.5

97.5

96.0

100.7

98.5

96.2

94.7

98.4

95.8

101.3

96.1

95.0

99.9

95.0

102.9

91.9

96.2

99.8

98.9

104.1

92.9

94.5

100.4

97.4

97.8

93.0

<0.0010

<0.00010

<0.00010

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 27-SEP-18Workorder: L2163834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4219107

R4222621

Batch

Batch

MB

LCS

WG2878997-1

WG2879146-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

103.6

101.5

101.1

106.5

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 27-SEP-18Workorder: L2163834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4222621Batch
LCS

MB

WG2879146-2

WG2879146-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

93.3

94.0

101.8

99.6

101.4

100.6

100.2

93.1

95.2

97.0

101.2

108.0

96.5

100.2

98.4

96.2

100.2

92.1

104.0

94.9

94.1

97.2

98.8

92.0

101.7

102.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 6 ofReport Date: 27-SEP-18Workorder: L2163834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4222621

R4233494

R4216354

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2879146-1

WG2884064-10

WG2884064-9

WG2877026-10

WG2877026-9

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.4

<0.0050

107.6

<0.0010

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

22-SEP-18

22-SEP-18

13-SEP-18

13-SEP-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 7 ofReport Date: 27-SEP-18Workorder: L2163834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4216354

R4218827

R4236892

R4218058

R4216282

R4216354

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

DUP

LCS

MB

LCS

LCS

MB

LCS

MB

WG2877026-10

WG2877026-9

WG2878689-6

WG2884824-91

WG2884824-90

WG2884824-89

WG2878956-11

WG2875974-14

WG2875974-13

WG2877026-10

WG2877026-9

CL-ORP

L2163834-1

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

101.9

<0.0050

218

0.0029

104.7

<0.0020

7.00

101.4

<0.0010

103.3

<0.30

13-SEP-18

13-SEP-18

17-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

17-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

3.9 20

90-110

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

mV

mg/L

%

mg/L

pH

%

mg/L

%

mg/L

0.005

0.002

0.001

0.3

0.0028
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Quality Control Report
Page 8 ofReport Date: 27-SEP-18Workorder: L2163834

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

R4226709

R4220587

R4223173

R4217079

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2879364-5

WG2879364-4

WG2879029-10

WG2879029-9

WG2880228-2

WG2880228-1

WG2876766-11

WG2876766-14

WG2876766-12

WG2876766-15

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

103.7

<10

99.4

<0.050

96.2

<1.0

96.0

97.5

<0.10

<0.10

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

85-115

75-125

85-115

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

%

NTU

NTU

10

0.05

1

0.1

0.1
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Quality Control Report
Page 9 ofReport Date: 27-SEP-18Workorder: L2163834

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 10 ofReport Date: 27-SEP-18Workorder: L2163834

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1
3

11-SEP-18 13:00
11-SEP-18 17:20

11-SEP-18 13:00
11-SEP-18 17:20

17-SEP-18 08:20
17-SEP-18 08:20

17-SEP-18 15:00
17-SEP-18 15:00

0.25
0.25

0.25
0.25

139
135

146
142

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2163834 were received on 13-SEP-18 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_ELUGH_WS_2
0180911-1410

RG_ELUGH_WS_2
0180911-1410_FB-

HG

RG_EL20_WS_201
80911-0900

RG_EL20_WS_201
80911-0900_FB-

HG

RG_DUP_WS_201
80911-0900

L2163865-1 L2163865-2 L2163865-3 L2163865-4 L2163865-5

14:10 14:10 09:00 09:00 09:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

290 322 322

148 164 168

7.88 7.91 7.85

405 411 383

1.9 <1.0 <1.0

179 193 196

1.76 0.49 0.47

<1.0 <1.0 <1.0

143 155 152

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

143 155 152

0.0068 <0.0050 0.0061

<0.050 <0.050 <0.050

<0.50 <0.50 <0.50

0.169 0.168 0.163

92.2 91.5 95.2

0.0327 0.337 0.334

<0.0010 <0.0010 <0.0010

0.115 0.092 0.085

0.0045 0.0049 <0.0010

0.0066 0.0061 0.0027

18.0 24.0 23.8

3.24 3.62 3.57

2.99 3.32 3.40

-4.1 -4.4 -2.4

0.89 0.64 0.52

0.75 0.63 0.70

0.0048 0.0047 0.0046

<0.00010 <0.00010 <0.00010

<0.00010 0.00011 0.00012

0.0475 0.0583 0.0564

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0070 0.0079 0.0098

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC
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11

WATER

WS WS
11-SEP-18 11-SEP-18

RG_DUP_WS_201
80911-0900_FB-

HG

RG_TB_WS_20180
911-1700

L2163865-6 L2163865-7

09:00 17:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0

<0.50

5.31

427

<1.0

<10

0.19

1.9

<1.0

<1.0

<1.0

<1.0

0.0055

<0.050

<0.50

<0.020

0.0

<0.0050

<0.0010

<0.050

<0.0010

<0.0020

<0.30

<0.10

<0.10

0.0

<0.50

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV
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11

WATER

WS WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_ELUGH_WS_2
0180911-1410

RG_ELUGH_WS_2
0180911-1410_FB-

HG

RG_EL20_WS_201
80911-0900

RG_EL20_WS_201
80911-0900_FB-

HG

RG_DUP_WS_201
80911-0900

L2163865-1 L2163865-2 L2163865-3 L2163865-4 L2163865-5

14:10 14:10 09:00 09:00 09:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

50.6 50.9 51.9

0.00023 0.00023 0.00024

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0019 0.0026 0.0026

11.4 13.0 12.6

0.00165 0.00122 0.00119

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000983 0.00103 0.00104

<0.00050 <0.00050 <0.00050

0.336 0.395 0.385

0.766 1.59 1.51

1.89 2.09 2.08

<0.000010 <0.000010 <0.000010

0.679 0.835 0.821

0.212 0.205 0.206

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000652 0.000697 0.000706

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

<0.00010 0.00010 <0.00010

0.0440 0.0525 0.0515

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0057 <0.0050 0.0090

42.5 46.2 48.3

0.00020 0.00022 0.00019

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS
11-SEP-18 11-SEP-18

RG_DUP_WS_201
80911-0900_FB-

HG

RG_TB_WS_20180
911-1700

L2163865-6 L2163865-7

09:00 17:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050

<0.00010

<0.10

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.00050 <0.00050

<0.000050

<0.00050

<0.050

<0.050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

LAB

<0.050

Total Metals

Dissolved Metals
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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11

WATER

WS WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_ELUGH_WS_2
0180911-1410

RG_ELUGH_WS_2
0180911-1410_FB-

HG

RG_EL20_WS_201
80911-0900

RG_EL20_WS_201
80911-0900_FB-

HG

RG_DUP_WS_201
80911-0900

L2163865-1 L2163865-2 L2163865-3 L2163865-4 L2163865-5

14:10 14:10 09:00 09:00 09:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0018 0.0026 0.0027

10.1 11.7 11.5

0.00065 0.00032 0.00035

<0.0000050 <0.0000050 <0.0000050

0.000994 0.00103 0.00113

<0.00050 <0.00050 <0.00050

0.346 0.406 0.409

0.787 1.31 1.37

1.69 1.85 1.84

<0.000010 <0.000010 <0.000010

0.674 0.851 0.845

0.211 0.205 0.210

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000732 0.000755 0.000793

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Client ID
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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11

WATER

WS WS
11-SEP-18 11-SEP-18

RG_DUP_WS_201
80911-0900_FB-

HG

RG_TB_WS_20180
911-1700

L2163865-6 L2163865-7

09:00 17:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.0050

<0.050

<0.050

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

26-SEP-18 18:59 (MT)
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2163865-1, -3, -5
L2163865-1, -3, -5
L2163865-1, -3, -5
L2163865-1, -3, -5
L2163865-1, -3, -5, -7
L2163865-1, -3, -5, -7
L2163865-1, -3, -5, -7
L2163865-1, -3, -5, -7
L2163865-1, -3, -5, -7
L2163865-1, -3, -5, -7

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)
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ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4227995

R4218058

R4219107

R4222621

R4217844

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2882050-14

WG2882050-17

WG2882050-13

WG2882050-16

WG2878956-11

WG2878956-10

WG2878997-2

WG2878997-1

WG2879146-2

WG2879146-1

WG2878750-3

WG2878750-2

WG2878750-1

WG2878750-4

LF

L2163865-7

L2163865-7

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

112.0

103.6

2.0

1.9

102.5

<1.0

100.7

<0.000020

98.8

<0.000020

<0.050

91.5

<0.050

96.4

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

N/A 20

85-115

85-115

85-115

80-120

80-120

85-115

75-125

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

1

0.00002

0.00002

0.05

RPD-NA<0.050
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Quality Control Report
Page 2 ofReport Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

R4224387

R4230683

R4224387

R4233388

R4217844

R4218058

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

LCS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

WG2881096-10

WG2883155-2

WG2883155-1

WG2881096-10

WG2883965-3

WG2883965-2

WG2883965-1

WG2883965-4

WG2878750-3

WG2878750-2

WG2878750-1

WG2878750-4

WG2878956-11

WG2878956-10

L2163865-3

L2163865-3

L2163865-7

L2163865-7

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

101.6

102.2

<0.50

95.2

<0.50

103.5

<0.50

81.7

<0.50

102.4

<0.50

106.6

103.1

<2.0

18-SEP-18

20-SEP-18

20-SEP-18

18-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

17-SEP-18

17-SEP-18

N/A

N/A

20

20

80-120

80-120

80-120

80-120

70-130

90-110

75-125

90-110

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

uS/cm

0.5

0.5

0.5

2

RPD-NA

RPD-NA

0.63

<0.50
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Quality Control Report
Page 3 ofReport Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

R4217844

R4218256

R4224727

R4222814

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

LCS

MB

WG2878750-3

WG2878750-2

WG2878750-1

WG2878750-4

WG2879060-2

WG2879060-1

WG2880696-2

WG2880696-1

WG2880464-2

WG2880464-6

WG2880464-1

L2163865-7

L2163865-7

LF

TMRM

TMRM

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

<0.020

106.1

<0.020

112.7

99.9

<0.0000050

90.3

<0.00050

98.1

108.7

94.4

97.4

102.4

112.6

99.3

103.0

<0.050

<0.0050

<0.050

<0.050

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

N/A 20

90-110

75-125

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

0.0005

0.05

0.005

0.05

0.05

RPD-NA<0.020
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Quality Control Report
Page 4 ofReport Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4222814

R4219107

Batch

Batch

MB

LCS

WG2880464-5

WG2878997-2

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

<0.050

<0.0050

<0.050

<0.050

101.6

98.8

95.9

94.0

95.5

97.5

96.0

100.7

98.5

96.2

94.7

98.4

95.8

101.3

96.1

95.0

99.9

95.0

102.9

91.9

96.2

99.8

98.9

104.1

92.9

94.5

100.4

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.005

0.05

0.05
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Quality Control Report
Page 5 ofReport Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4219107Batch
LCS

MB

WG2878997-2

WG2878997-1 LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

97.4

97.8

93.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4222621Batch
LCS

MB

WG2879146-2

WG2879146-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

103.6

101.5

101.1

106.5

93.3

94.0

101.8

99.6

101.4

100.6

100.2

93.1

95.2

97.0

101.2

108.0

96.5

100.2

98.4

96.2

100.2

92.1

104.0

94.9

94.1

97.2

98.8

92.0

101.7

102.4

<0.0030

<0.00010

<0.00010

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 7 ofReport Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4222621

R4233494

Batch

Batch

MB

LCS

LCS

MB

WG2879146-1

WG2884064-10

WG2884064-14

WG2884064-13

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.4

102.7

<0.0050

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

22-SEP-18

22-SEP-18

22-SEP-18

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 8 ofReport Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

R4233494

R4217844

R4217844

R4218827

R4236892

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

LCS

MB

WG2884064-9

WG2878750-3

WG2878750-2

WG2878750-1

WG2878750-4

WG2878750-3

WG2878750-2

WG2878750-1

WG2878750-4

WG2878689-6

WG2884824-90

WG2884824-89

L2163865-7

L2163865-7

L2163865-7

L2163865-7

CL-ORP

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.0050

<0.0010

106.4

<0.0010

111.4

<0.0050

101.5

<0.0050

105.8

218

104.7

<0.0020

22-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

17-SEP-18

24-SEP-18

24-SEP-18

N/A

N/A

20

20

90-110

75-125

90-110

75-125

210-230

80-120

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

%

mg/L

0.005

0.001

0.005

0.002

RPD-NA

RPD-NA

<0.0010

<0.0050
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Quality Control Report
Page 9 ofReport Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4218058

R4216282

R4217844

R4226709

R4220587

Batch

Batch

Batch

Batch

Batch

LCS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2878956-11

WG2875974-15

WG2875974-14

WG2875974-13

WG2875974-16

WG2878750-3

WG2878750-2

WG2878750-1

WG2878750-4

WG2879364-8

WG2879364-7

WG2879029-10

WG2879029-9

L2163865-5

L2163865-5

L2163865-7

L2163865-7

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

7.00

<0.0010

101.4

<0.0010

108.2

<0.30

102.8

<0.30

107.1

97.8

<10

99.4

<0.050

17-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

14-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

N/A

N/A

20

20

6.9-7.1

80-120

70-130

90-110

75-125

85-115

75-125

pH

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

0.001

0.3

10

0.05

RPD-NA

RPD-NA

<0.0010

<0.30
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Quality Control Report
Page 10 ofReport Date: 26-SEP-18Workorder: L2163865

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

R4220316

R4222712

R4217079

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2878899-8

WG2878899-7

WG2879095-4

WG2879095-3

WG2876766-14

WG2876766-15

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

106.9

<1.0

108.1

<1.0

97.5

<0.10

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

14-SEP-18

14-SEP-18

85-115

85-115

85-115

%

mg/L

%

mg/L

%

NTU

1

1

0.1

12



Quality Control Report
Page 11 ofReport Date: 26-SEP-18Workorder: L2163865

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 26-SEP-18Workorder: L2163865

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7

1
3
5
7

11-SEP-18 14:10
11-SEP-18 09:00
11-SEP-18 09:00
11-SEP-18 17:00

11-SEP-18 14:10
11-SEP-18 09:00
11-SEP-18 09:00
11-SEP-18 17:00

17-SEP-18 08:20
17-SEP-18 08:20
17-SEP-18 08:20
17-SEP-18 08:20

17-SEP-18 15:00
17-SEP-18 15:00
17-SEP-18 15:00
17-SEP-18 15:00

0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25

138
143
143
135

145
150
150
142

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2163865 were received on 13-SEP-18 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

12





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

13-SEP-18

Lab Work Order #: L2163901

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
26-SEP-18 15:32 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00552534Project P.O. #: 

REGIONAL EFFECTS PROC of C Numbers:
Legal Site Desc: 



26-SEP-18 15:32 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163901 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_SLINE_WS_20
180911-1120

RG_SLINE_WS_20
180911-1120_FB-

HG

RG_LCUT_WS_20
180911-0731

RG_LCUT_WS_20
180911-0731_FB-

HG

L2163901-1 L2163901-2 L2163901-3 L2163901-4

11:20 11:20 07:31 07:31

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

380 1420

195 806

8.33 8.20

377 411

<1.0 1.2

233 1120

0.40 0.30

<1.0 <1.0

164 232

3.2 <1.0

<1.0 <1.0

167 232

0.0091 0.0099

<0.050 <0.25

<0.50 5.7

0.374 0.20

84.1 93.6

0.0844 18.7

<0.0010 <0.0050

<0.050 0.394

<0.0010 <0.0010

0.0040 0.0046

63.2 551

4.68 17.6

3.94 16.5

-8.7 -3.3

0.91 0.81

0.88 1.27

<0.0030 <0.0030

<0.00010 0.00042

0.00013 0.00015

0.0426 0.0576

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.020

0.0112 1.20

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC



26-SEP-18 15:32 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163901 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_SLINE_WS_20
180911-1120

RG_SLINE_WS_20
180911-1120_FB-

HG

RG_LCUT_WS_20
180911-0731

RG_LCUT_WS_20
180911-0731_FB-

HG

L2163901-1 L2163901-2 L2163901-3 L2163901-4

11:20 11:20 07:31 07:31

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

56.8 189

0.00018 0.00012

<0.10 <0.10

<0.00050 0.00060

<0.010 <0.010

<0.000050 <0.000050

0.0038 0.0587

17.8 110

0.00024 0.00064

<0.00050 <0.00050 0.00058 <0.00050

0.00134 0.00183

<0.00050 0.0257

0.346 2.14

1.48 175

2.12 2.61

<0.000010 <0.000010

0.843 8.17

0.171 0.249

<0.000010 0.000022

<0.00010 <0.00010

<0.010 <0.010

0.00164 0.00806

<0.00050 <0.00050

<0.0030 0.0497

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 0.00043

0.00010 0.00013

0.0391 0.0506

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.018

0.0095 1.17

51.1 167

0.00012 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals



26-SEP-18 15:32 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163901 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_SLINE_WS_20
180911-1120

RG_SLINE_WS_20
180911-1120_FB-

HG

RG_LCUT_WS_20
180911-0731

RG_LCUT_WS_20
180911-0731_FB-

HG

L2163901-1 L2163901-2 L2163901-3 L2163901-4

11:20 11:20 07:31 07:31

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0036 0.0566

16.2 94.3

<0.00010 0.00050

<0.0000050 <0.0000050

0.00136 0.00168

<0.00050 0.0239

0.372 2.12

1.45 164

1.98 2.34

<0.000010 <0.000010

0.889 7.33

0.169 0.225

<0.000010 0.000023

<0.00010 <0.00010

<0.010 <0.010

0.00182 0.00911

<0.00050 <0.00050

0.0020 0.0475

Dissolved Metals



Reference Information

DLHC

MB-LOR

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

26-SEP-18 15:32 (MT)

L2163901 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2163901-1, -3
L2163901-1, -3
L2163901-1, -3
L2163901-1, -3
L2163901-1, -3
L2163901-1, -3
L2163901-1, -3
L2163901-1, -3
L2163901-1, -3
L2163901-1, -3
L2163901-1, -3
L2163901-1, -3

Silver (Ag)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 26-SEP-18 15:32 (MT)

L2163901 CONTD....
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4227995

R4218058

R4219107

R4222621

R4216354

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2882050-17

WG2882050-16

WG2878956-12

WG2878956-11

WG2878956-10

WG2878997-3

WG2878997-2

WG2878997-1

WG2878997-4

WG2879144-2

WG2879144-1

WG2877026-10

WG2877026-9

L2163901-3

L2163901-3

LF

L2163901-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

103.6

1.9

246

102.5

<1.0

<0.000020

100.7

<0.000020

97.1

95.9

<0.000020

104.9

<0.050

19-SEP-18

19-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

13-SEP-18

13-SEP-18

6.2

N/A

20

20

85-115

85-115

80-120

70-130

80-120

85-115

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

232

<0.000020
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Quality Control Report
Page 2 ofReport Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

Water

R4224150

R4224150

R4216354

R4218058

R4216354

R4218256

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG2881046-6

WG2881046-5

WG2881046-6

WG2877026-10

WG2877026-9

WG2878956-12

WG2878956-11

WG2878956-10

WG2877026-10

WG2877026-9

WG2879060-2

WG2879060-1

L2163901-3

LF

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

95.3

<0.50

103.2

102.8

<0.50

1430

103.1

<2.0

108.9

<0.020

99.9

<0.0000050

18-SEP-18

18-SEP-18

18-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

1.1 10

80-120

80-120

90-110

90-110

90-110

80-120

%

mg/L

%

%

mg/L

uS/cm

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

2

0.02

0.000005

1420
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Quality Control Report
Page 3 ofReport Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4224727

R4219107

Batch

Batch

LCS

MB

MS

DUP

WG2880696-2

WG2880696-1

WG2880696-4

WG2878997-3

L2163901-1

L2163901-3

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

90.3

<0.00050

87.2

<0.0030

0.00042

0.00012

0.0502

<0.000050

0.019

0.00116

169

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0579

97.0

0.00042

0.00180

0.0239

2.13

0.164

2.34

<0.000010

7.23

0.227

0.000023

<0.00010

<0.010

19-SEP-18

19-SEP-18

19-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

N/A

1.5

1.7

0.7

N/A

1.8

1.1

1.0

N/A

N/A

N/A

N/A

N/A

2.4

2.8

17

7.2

0.2

0.7

0.4

0.3

N/A

1.4

1.1

1.4

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

%

ug/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00043

0.00013

0.0506

<0.000050

0.018

0.00117

167

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0566

94.3

0.00050

0.00168

0.0239

2.12

0.164

2.34

<0.000010

7.33

0.225

0.000023

<0.00010

<0.010
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Quality Control Report
Page 4 ofReport Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4219107Batch
DUP

LCS

MB

WG2878997-3

WG2878997-2

WG2878997-1

L2163901-3

LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

0.00898

<0.00050

0.0479

101.6

98.8

95.9

94.0

95.5

97.5

96.0

100.7

98.5

96.2

94.7

98.4

95.8

101.3

96.1

95.0

99.9

95.0

102.9

91.9

96.2

99.8

98.9

104.1

92.9

94.5

100.4

97.4

97.8

93.0

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

1.4

N/A

0.8

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

0.00911

<0.00050

0.0475
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Quality Control Report
Page 5 ofReport Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4219107Batch
MB

MS

WG2878997-1

WG2878997-4

LF

L2163901-1

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

97.7

98.2

101.5

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4219107

R4222621

Batch

Batch

MS

LCS

WG2878997-4

WG2879144-2

L2163901-1
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

N/A

84.7

95.2

100.9

N/A

96.0

94.2

95.9

94.2

94.8

94.2

N/A

94.3

97.3

94.0

102.0

97.8

89.8

98.1

98.5

N/A

92.4

95.7

99.2

101.5

97.7

95.5

96.8

99.0

98.6

98.6

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 7 ofReport Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4222621Batch
LCS

MB

WG2879144-2

WG2879144-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

93.1

96.6

99.2

98.7

99.0

98.5

97.6

92.6

93.1

96.0

97.9

104.1

95.5

97.5

96.5

97.9

101.9

90.9

105.3

93.9

92.6

96.5

95.8

90.9

98.8

93.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 8 ofReport Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4222621

R4233494

R4216354

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2879144-1

WG2884064-10

WG2884064-9

WG2877026-10

WG2877026-9

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

0.000028

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.4

<0.0050

107.6

<0.0010

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

22-SEP-18

22-SEP-18

13-SEP-18

13-SEP-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

MB-LOR

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 9 ofReport Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4216354

R4218827

R4236892

R4218058

R4216282

R4216354

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

MS

DUP

LCS

LCS

MB

LCS

MB

WG2877026-10

WG2877026-9

WG2878689-8

WG2884824-90

WG2884824-89

WG2884824-92

WG2878956-12

WG2878956-11

WG2875974-14

WG2875974-13

WG2877026-10

WG2877026-9

CL-ORP

L2163901-1

L2163901-3

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

101.9

<0.0050

218

104.7

<0.0020

110.2

8.15

7.00

101.4

<0.0010

103.3

<0.30

13-SEP-18

13-SEP-18

17-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

17-SEP-18

17-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

0.05 0.2

90-110

210-230

80-120

70-130

6.9-7.1

80-120

90-110

%

mg/L

mV

%

mg/L

%

pH

pH

%

mg/L

%

mg/L

0.005

0.002

0.001

0.3

J8.20
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Quality Control Report
Page 10 ofReport Date: 26-SEP-18Workorder: L2163901

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

R4220087

R4220587

R4222712

R4217079

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2878382-13

WG2878382-12

WG2879029-14

WG2879029-13

WG2879095-4

WG2879095-3

WG2876766-14

WG2876766-15

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

96.2

<10

95.0

<0.050

108.1

<1.0

97.5

<0.10

17-SEP-18

17-SEP-18

19-SEP-18

19-SEP-18

18-SEP-18

18-SEP-18

14-SEP-18

14-SEP-18

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

NTU

10

0.05

1

0.1
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Quality Control Report
Page 11 ofReport Date: 26-SEP-18Workorder: L2163901

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 12 ofReport Date: 26-SEP-18Workorder: L2163901

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1
3

11-SEP-18 11:20
11-SEP-18 07:31

11-SEP-18 11:20
11-SEP-18 07:31

17-SEP-18 08:20
17-SEP-18 09:05

17-SEP-18 15:00
17-SEP-18 15:00

0.25
0.25

0.25
0.25

141
146

148
151

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2163901 were received on 13-SEP-18 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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26-SEP-18 18:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164795 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_FODNGD_WS
_20180912-1245

RG_FODNGD_WS
_20180912-
1245_FB-HG

RG_DUP_WS_201
80912-1245

RG_DUP_WS_201
80912-1245_FB-

HG

RG_FB_WS_20180
912-1245

L2164795-1 L2164795-2 L2164795-3 L2164795-4 L2164795-5

12:45 12:45 12:45 12:45 12:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

726 731 <2.0

369 374 <0.50

8.37 8.47 5.87

320 284 415

<1.0 <1.0 <1.0

479 469 <10

0.28 0.20 <0.10

<1.0 <1.0 1.2

163 167 <1.0

3.4 7.0 <1.0

<1.0 <1.0 <1.0

166 174 <1.0

0.0071 0.0069 0.0080

<0.050 <0.050 <0.050

<0.50 <0.50 <0.50

0.202 0.201 <0.020

95.0 94.6 0.0

11.4 11.4 <0.0050

0.0083 0.0081 <0.0010

0.620 0.411 <0.050

0.0020 0.0013 <0.0010

0.0026 0.0023 <0.0020

178 178 <0.30

7.84 8.00 <0.10

7.45 7.56 <0.10

-2.6 -2.8 0.0

0.53 0.54 <0.50

0.61 0.56 <0.50

<0.0030 <0.0030 <0.0030

0.00020 0.00023 <0.00010

0.00015 0.00016 <0.00010

0.0935 0.0961 0.00011

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0292 0.0327 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV

RRV



26-SEP-18 18:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_FODNGD_WS
_20180912-1245

RG_FODNGD_WS
_20180912-
1245_FB-HG

RG_DUP_WS_201
80912-1245

RG_DUP_WS_201
80912-1245_FB-

HG

RG_FB_WS_20180
912-1245

L2164795-1 L2164795-2 L2164795-3 L2164795-4 L2164795-5

12:45 12:45 12:45 12:45 12:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

95.3 96.2 <0.050

0.00027 0.00020 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0312 0.0315 <0.0010

34.9 36.0 <0.10

0.00077 0.00069 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00111 0.00112 <0.000050

0.00331 0.00339 <0.00050

1.40 1.45 <0.050

42.0 42.6 <0.050

2.09 2.06 <0.10

<0.000010 <0.000010 <0.000010

1.24 1.27 <0.050

0.155 0.159 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00226 0.00228 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00018 0.00018 <0.00010

<0.00010 <0.00010 <0.00010

0.0936 0.0952 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0273 0.0249 <0.0050

90.5 91.2 <0.050

0.00011 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_FODNGD_WS
_20180912-1245

RG_FODNGD_WS
_20180912-
1245_FB-HG

RG_DUP_WS_201
80912-1245

RG_DUP_WS_201
80912-1245_FB-

HG

RG_FB_WS_20180
912-1245

L2164795-1 L2164795-2 L2164795-3 L2164795-4 L2164795-5

12:45 12:45 12:45 12:45 12:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0298 0.0297 <0.0010

34.6 35.6 <0.10

0.00033 0.00041 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.00105 0.00107 <0.000050

0.00295 0.00301 <0.00050

1.32 1.36 <0.050

45.4 44.3 <0.050

1.89 1.86 <0.050

<0.000010 <0.000010 <0.000010

1.16 1.18 <0.050

0.145 0.147 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00232 0.00243 <0.000010

<0.00050 <0.00050 <0.00050

<0.0010 0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

26-SEP-18 18:48 (MT)

L2164795 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2164795-1, -3, -5
L2164795-1, -3, -5
L2164795-1, -3, -5
L2164795-1, -3, -5
L2164795-5
L2164795-1, -3, -5
L2164795-5
L2164795-1, -3, -5
L2164795-5
L2164795-1, -3, -5
L2164795-5
L2164795-5
L2164795-1, -3, -5
L2164795-5
L2164795-1, -3, -5
L2164795-5
L2164795-1, -3, -5
L2164795-5
L2164795-5

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total
Titanium (Ti)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

REGIONAL EFFECTS 
PRO

Version: FINAL   

8



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4238406

R4228181

R4224947

R4225228

R4242938

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2884527-2

WG2884527-1

WG2880416-14

WG2880416-8

WG2880416-7

WG2880646-2

WG2880646-1

WG2880984-2

WG2880984-1

WG2887388-11

WG2887388-10

WG2887388-9

WG2887388-12

LF

L2164795-5

L2164795-5

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

104.8

<1.0

105.3

100.8

<1.0

98.1

<0.000020

97.5

<0.000020

<0.050

87.6

<0.050

93.5

21-SEP-18

21-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

N/A 20

85-115

85-115

85-115

80-120

80-120

85-115

75-125

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.05

RPD-NA<0.050
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Quality Control Report
Page 2 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

R4229876

R4229876

R4242938

R4228181

R4242938

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

LCS

MB

DUP

LCS

MB

MS

WG2882876-6

WG2882876-5

WG2882876-6

WG2882876-5

WG2887388-11

WG2887388-10

WG2887388-9

WG2887388-12

WG2880416-14

WG2880416-8

WG2880416-7

WG2887388-11

WG2887388-10

WG2887388-9

WG2887388-12

L2164795-5

L2164795-5

L2164795-5

L2164795-5

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

100.6

<0.50

100.4

<0.50

<0.50

102.4

<0.50

106.6

103.8

102.6

<2.0

<0.020

107.4

<0.020

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

N/A

N/A

20

20

80-120

80-120

90-110

75-125

90-110

90-110

90-110

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

%

uS/cm

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

RPD-NA

RPD-NA

<0.50

<0.020
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Quality Control Report
Page 3 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4242938

R4225801

R4228867

R4224947

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

DUP

LCS

MB

LCS

WG2887388-12

WG2881409-3

WG2881409-2

WG2881409-1

WG2881928-5

WG2881928-2

WG2881928-1

WG2880646-2

L2164795-5

L2164795-1

LF

L2164795-5

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

113.4

<0.0000050

99.7

<0.0000050

<0.00050

95.8

<0.00050

100.4

95.0

96.5

97.9

97.5

94.4

97.1

96.5

97.5

96.1

94.9

98.8

99.7

97.7

15-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

N/A

N/A

20

20

75-125

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

RPD-NA

RPD-NA

<0.0000050

<0.00050
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Quality Control Report
Page 4 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4224947Batch
LCS

MB

WG2880646-2

WG2880646-1 LF

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

95.5

94.3

95.0

98.1

98.4

96.2

97.9

93.7

100.6

98.0

100.7

96.4

92.2

103.9

98.9

97.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005
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Quality Control Report
Page 5 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4224947

R4225228

Batch

Batch

MB

LCS

WG2880646-1

WG2880984-2

LF
Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.8

101.4

101.3

102.4

100.7

93.6

104.2

94.0

103.8

105.2

101.6

97.6

100.4

98.7

104.1

102.0

98.2

101.2

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4225228Batch
LCS

MB

WG2880984-2

WG2880984-1

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

102.4

97.2

102.1

98.0

104.9

101.9

98.3

96.7

95.4

103.1

103.8

102.5

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1
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Quality Control Report
Page 7 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4225228

R4227551

Batch

Batch

MB

LCS

WG2880984-1

WG2881936-2

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.8

103.1

98.7

98.1

100.8

91.0

98.4

94.5

97.4

97.4

96.3

101.0

104.2

95.2

100.9

96.4

99.7

98.3

98.5

96.2

105.1

99.6

99.8

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 8 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4227551Batch
LCS

MB

WG2881936-2

WG2881936-1

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

101.4

99.3

99.6

93.1

105.2

99.7

98.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 9 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

Water

Water

R4227551

R4236259

R4242938

R4242938

R4218827

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

WG2881936-1

WG2885050-14

WG2885050-13

WG2887388-11

WG2887388-10

WG2887388-9

WG2887388-12

WG2887388-11

WG2887388-10

WG2887388-9

WG2887388-12

WG2878689-14

L2164795-5

L2164795-5

L2164795-5

L2164795-5

CL-ORP

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

<0.00030

<0.000010

<0.00050

<0.0030

101.7

<0.0050

<0.0010

105.2

<0.0010

110.8

<0.0050

102.0

<0.0050

105.3

219

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

24-SEP-18

24-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

17-SEP-18

N/A

N/A

20

20

85-115

90-110

75-125

90-110

75-125

210-230

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

RPD-NA

RPD-NA

<0.0010

<0.0050
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Quality Control Report
Page 10 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

R4236892

R4228181

R4217130

R4242938

R4230047

R4227915

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2884824-106

WG2884824-105

WG2880416-14

WG2880416-8

WG2877742-14

WG2877742-13

WG2887388-11

WG2887388-10

WG2887388-9

WG2887388-12

WG2880452-11

WG2880452-10

WG2880128-14

WG2880128-13

L2164795-5

L2164795-5

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

99.4

<0.0020

7.00

7.00

103.5

<0.0010

<0.30

103.5

<0.30

107.3

93.1

<10

102.1

24-SEP-18

24-SEP-18

18-SEP-18

18-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

19-SEP-18

19-SEP-18

21-SEP-18

N/A 20

80-120

6.9-7.1

6.9-7.1

80-120

90-110

75-125

85-115

75-125

%

mg/L

pH

pH

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

0.002

0.001

0.3

10

RPD-NA<0.30
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Quality Control Report
Page 11 ofReport Date: 26-SEP-18Workorder: L2164795

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

R4227915

R4223790

R4228449

R4217135

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

WG2880128-13

WG2879705-11

WG2879705-10

WG2880780-4

WG2880780-3

WG2877596-11

WG2877596-10

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

92.0

<1.0

94.3

<1.0

98.0

<0.10

21-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

15-SEP-18

15-SEP-18

85-115

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

NTU

0.05

1

1

0.1

13



Quality Control Report
Page 12 ofReport Date: 26-SEP-18Workorder: L2164795

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

13



Quality Control Report
Page 13 ofReport Date: 26-SEP-18Workorder: L2164795

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5

1
3
5

12-SEP-18 12:45
12-SEP-18 12:45
12-SEP-18 12:45

12-SEP-18 12:45
12-SEP-18 12:45
12-SEP-18 12:45

17-SEP-18 14:39
17-SEP-18 14:39
17-SEP-18 14:39

18-SEP-18 16:00
18-SEP-18 16:00
18-SEP-18 16:00

0.25
0.25
0.25

0.25
0.25
0.25

122
122
122

147
147
147

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2164795 were received on 14-SEP-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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26-SEP-18 15:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163932 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_MI5_WS_2018
0911-1000

RG_MI5_WS_2018
0911-1000_FB-HG

RG_MIULE_WS_2
0180911-1430

RG_MIULE_WS_2
0180911-1430_FB-

HG

RG_TB_WS_20180
911-1745

L2163932-1 L2163932-2 L2163932-3 L2163932-4 L2163932-5

10:00 10:00 14:30 14:30 17:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

560 699 <2.0

270 350 <0.50

7.88 8.08 5.32

400 429 403

<1.0 <1.0 <1.0

403 496 <10

0.34 0.23 0.16

<1.0 <1.0 1.6

167 182 <1.0

<1.0 3.0 <1.0

<1.0 <1.0 <1.0

167 185 <1.0

0.0125 0.0179 <0.0050

<0.050 <0.050 <0.050

1.47 1.96 <0.50

0.136 0.165 <0.020

91.4 93.8 0.0

1.00 1.55 <0.0050

0.0017 0.0032 <0.0010

0.241 0.115 0.077

0.0099 0.0026 <0.0010

0.0090 0.0042 <0.0020

133 192 <0.30

6.23 7.89 <0.10

5.69 7.40 <0.10

-4.5 -3.2 0.0

1.24 1.01

1.33 1.04 <0.50

<0.0030 0.0040 <0.0030

0.00015 0.00018 <0.00010

0.00020 0.00021 <0.00010

0.161 0.139 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.018 0.024 <0.010

0.0255 0.0271 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI



26-SEP-18 15:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163932 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_MI5_WS_2018
0911-1000

RG_MI5_WS_2018
0911-1000_FB-HG

RG_MIULE_WS_2
0180911-1430

RG_MIULE_WS_2
0180911-1430_FB-

HG

RG_TB_WS_20180
911-1745

L2163932-1 L2163932-2 L2163932-3 L2163932-4 L2163932-5

10:00 10:00 14:30 14:30 17:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

83.0 99.2 <0.050

0.00013 0.00021 <0.00010

<0.10 0.22 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0092 0.0124 <0.0010

25.8 32.6 <0.10

0.00059 0.00144 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00101 0.00121 <0.000050

0.00218 0.00438 <0.00050

0.930 1.07 <0.050

2.57 3.36 <0.050

2.34 2.25 <0.10

<0.000010 <0.000010 <0.000010

6.94 9.35 <0.050

0.250 0.329 <0.00020

<0.000010 0.000011 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00113 0.00152 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB

LAB LAB LAB

<0.0030 <0.0030

0.00014 0.00016

0.00016 0.00017

0.132 0.125

<0.020 <0.020

<0.000050 <0.000050

0.016 0.023

0.0309 0.0193

71.2 89.8 <0.050

0.00011 0.00011

0.12 0.15

Total Metals

Dissolved Metals



26-SEP-18 15:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163932 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS WS
11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18 11-SEP-18

RG_MI5_WS_2018
0911-1000

RG_MI5_WS_2018
0911-1000_FB-HG

RG_MIULE_WS_2
0180911-1430

RG_MIULE_WS_2
0180911-1430_FB-

HG

RG_TB_WS_20180
911-1745

L2163932-1 L2163932-2 L2163932-3 L2163932-4 L2163932-5

10:00 10:00 14:30 14:30 17:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0088 0.0123

22.5 30.5 <0.0050

0.00106 0.00044

<0.0000050 <0.0000050

0.000923 0.00115

0.00225 0.00409

0.893 1.14 <0.050

2.33 3.63

2.07 2.12

<0.000010 <0.000010

6.10 8.73 <0.050

0.238 0.303

<0.000010 0.000011

<0.00010 0.00030

<0.010 <0.010

0.00118 0.00176

<0.00050 <0.00050

0.0010 <0.0010

Dissolved Metals

DTC



Reference Information

DLHC

DTC

MB-LOR

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

26-SEP-18 15:42 (MT)

L2163932 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2163932-1, -3, -5
L2163932-1, -3
L2163932-1
L2163932-1, -3
L2163932-1
L2163932-1, -3
L2163932-1
L2163932-1, -3
L2163932-1
L2163932-1, -3, -5
L2163932-1, -3, -5
L2163932-1, -3, -5
L2163932-1, -3, -5
L2163932-1, -3, -5
L2163932-1, -3, -5
L2163932-1, -3, -5
L2163932-1, -3, -5

Silver (Ag)-Total
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Sulfate (SO4)

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)
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NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location
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CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4227995

R4218058

R4219107

R4222621

R4216354

R4224150

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2882050-17

WG2882050-16

WG2878956-11

WG2878956-10

WG2878997-2

WG2878997-1

WG2879144-2

WG2879144-1

WG2877026-14

WG2877026-13

WG2881046-6

WG2881046-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

103.6

1.9

102.5

<1.0

100.7

<0.000020

95.9

<0.000020

103.7

<0.050

95.3

<0.50

19-SEP-18

19-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

18-SEP-18

18-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

13



Quality Control Report
Page 2 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

Water

Water

Water

R4224150

R4216354

R4218058

R4216354

R4218256

R4224727

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2881046-6

WG2877026-14

WG2877026-13

WG2878956-11

WG2878956-10

WG2877026-14

WG2877026-13

WG2879060-2

WG2879060-1

WG2880696-2

WG2880696-1

LF

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

103.2

103.0

<0.50

103.1

<2.0

108.9

<0.020

99.9

<0.0000050

90.3

<0.00050

18-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

17-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

80-120

90-110

90-110

90-110

80-120

80-120

%

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4222814

R4219107

Batch

Batch

LCS

LCS

MB

MB

LCS

WG2880464-2

WG2880464-6

WG2880464-1

WG2880464-5

WG2878997-2

TMRM

TMRM

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

98.1

108.7

94.4

97.4

102.4

112.6

99.3

103.0

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

101.6

98.8

95.9

94.0

95.5

97.5

96.0

100.7

98.5

96.2

94.7

98.4

95.8

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05
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Quality Control Report
Page 4 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4219107Batch
LCS

MB

WG2878997-2

WG2878997-1 LF

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

101.3

96.1

95.0

99.9

95.0

102.9

91.9

96.2

99.8

98.9

104.1

92.9

94.5

100.4

97.4

97.8

93.0

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001
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Quality Control Report
Page 5 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4219107

R4224947

Batch

Batch

MB

LCS

WG2878997-1

WG2881166-2

LF
Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.4

93.6

98.5

98.4

95.1

91.2

97.3

95.8

98.9

96.6

95.6

94.6

95.9

96.2

94.3

95.0

96.7

96.2

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

17-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4224947Batch
LCS

MB

WG2881166-2

WG2881166-1 LF

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

98.5

99.3

98.1

92.8

99.4

96.0

97.5

94.6

88.7

101.6

98.4

98.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05
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Quality Control Report
Page 7 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4224947

R4222621

Batch

Batch

MB

LCS

WG2881166-1

WG2879144-2

LF
Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

96.8

99.0

98.6

98.6

93.1

96.6

99.2

98.7

99.0

98.5

97.6

92.6

93.1

96.0

97.9

104.1

95.5

97.5

96.5

97.9

101.9

90.9

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 8 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4222621Batch
LCS

MB

WG2879144-2

WG2879144-1

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

105.3

93.9

92.6

96.5

95.8

90.9

98.8

93.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

0.000028

<0.050

<0.00020

<0.000010

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001
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Quality Control Report
Page 9 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

Water

R4222621

R4233494

R4216354

R4216354

R4218827

R4236892

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

LCS

MB

WG2879144-1

WG2884064-10

WG2884064-9

WG2877026-14

WG2877026-13

WG2877026-14

WG2877026-13

WG2878689-8

WG2884824-90

WG2884824-89

CL-ORP

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.4

<0.0050

108.1

<0.0010

102.0

<0.0050

218

104.7

<0.0020

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

22-SEP-18

22-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

17-SEP-18

24-SEP-18

24-SEP-18

85-115

90-110

90-110

210-230

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

0.002
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Quality Control Report
Page 10 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4218058

R4216282

R4216354

R4226709

R4220587

Batch

Batch

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG2878956-11

WG2875974-14

WG2875974-18

WG2875974-13

WG2875974-17

WG2877026-14

WG2877026-13

WG2879364-5

WG2879364-4

WG2879029-14

WG2879029-18

WG2879029-13

WG2879029-17

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

7.00

101.4

107.6

<0.0010

<0.0010

103.3

<0.30

103.7

<10

95.0

94.6

<0.050

<0.050

17-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

6.9-7.1

80-120

80-120

90-110

85-115

75-125

75-125

pH

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

0.001

0.001

0.3

10

0.05

0.05
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Quality Control Report
Page 11 ofReport Date: 26-SEP-18Workorder: L2163932

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

R4223790

R4222712

R4217079

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2879705-8

WG2879705-7

WG2879095-4

WG2879095-3

WG2876766-14

WG2876766-15

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

93.8

<1.0

108.1

<1.0

97.5

<0.10

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

14-SEP-18

14-SEP-18

85-115

85-115

85-115

%

mg/L

%

mg/L

%

NTU

1

1

0.1
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Quality Control Report
Page 12 ofReport Date: 26-SEP-18Workorder: L2163932

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 26-SEP-18Workorder: L2163932

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5

1
3
5

11-SEP-18 10:00
11-SEP-18 14:30
11-SEP-18 17:45

11-SEP-18 10:00
11-SEP-18 14:30
11-SEP-18 17:45

17-SEP-18 09:05
17-SEP-18 09:05
17-SEP-18 09:05

17-SEP-18 15:00
17-SEP-18 15:00
17-SEP-18 15:00

0.25
0.25
0.25

0.25
0.25
0.25

143
138
135

149
144
141

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2163932 were received on 13-SEP-18 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

14-SEP-18

Lab Work Order #: L2164936

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
28-SEP-18 15:47 (MT)Report Date:

Version:

Certificate of Analysis
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                                                      ____________________________________________ 
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28-SEP-18 15:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164936 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

20

WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_MIDBO_WS_2
0180912-1430

RG_MIDBO_WS_2
0180912-1430_FB-

HG

RG_MICOMP_WS_
20180912-1330

RG_MICOMP_WS_
20180912-

1330_FB-HG

RG_TB_WS_20180
912-1630

L2164936-1 L2164936-2 L2164936-3 L2164936-4 L2164936-5

14:30 14:30 13:30 13:30 16:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

664 690 <2.0

339 351 <0.50

8.42 8.45 5.72

431 401 419

2.8 <1.0 <1.0

425 451 <10

0.63 0.33 0.18

<1.0 <1.0 3.0

191 192 <1.0

8.0 9.0 <1.0

<1.0 <1.0 <1.0

199 201 <1.0

0.0187 0.0210 <0.0050

0.102 0.097 <0.050

3.38 4.79 <0.50

0.178 0.173 <0.020

90.9 91.7 0.0

2.66 2.89 <0.0050

0.0036 0.0034 <0.0010

0.276 0.323 <0.050

0.0012 0.0014 <0.0010

0.0071 0.0063 <0.0020

164 170 <0.30

7.68 7.90 <0.10

6.98 7.24 <0.10

-4.7 -4.3 0.0

0.78 0.85

0.87 0.88 <0.50

0.0035 0.0173 <0.0030

0.00037 0.00031 <0.00010

0.00025 0.00022 <0.00010

0.128 0.126 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.015 0.015 <0.010

0.0302 0.0360 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



28-SEP-18 15:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164936 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

20

WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_FB_WS_20180
912-1330

RG_FC1_WS_201
80912-1645

RG_FC1_WS_201
80912-1645_FB-

HG

RG_KICK_WS_201
80912-0900

RG_KICK_WS_201
80912-0900_FB-

HG

L2164936-6 L2164936-7 L2164936-8 L2164936-9 L2164936-10

13:30 16:45 16:45 09:00 09:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 517 1580

<0.50 257 937

5.42 8.35 8.10

472 430 407

<1.0 <1.0 1.1

<10 316 1340

0.11 0.26 0.29

1.6 <1.0 5.0

<1.0 149 338

<1.0 5.2 <1.0

<1.0 <1.0 <1.0

<1.0 154 338

<0.0050 <0.0050 <0.0050

<0.050 <0.050 <0.25

<0.50 <0.50 <2.5

<0.020 0.222 0.17

4100 90.3 95.5

<0.0050 3.17 54.6

0.0013 0.0033 0.0051

<0.050 0.192 0.371

<0.0010 0.0012 <0.0010

<0.0020 0.0025 <0.0020

<0.30 116 441

<0.10 5.75 19.8

<0.10 5.19 18.9

95.2 -5.1 -2.3

<0.50 <0.50 0.72

<0.50 <0.50 0.77

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00061

<0.00010 0.00014 0.00016

<0.00010 0.0860 0.0387

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.028

<0.0050 0.0147 0.908

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC



28-SEP-18 15:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164936 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

20

WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_CLODE_WS_2
0180912-1800

RG_CLODE_WS_2
0180912-1800_FB-

HG

RG_DUP_WS_201
80912-1800

RG_DUP_WS_201
80912-1800_FB-

HG

RG_TB_WS_20180
912-1800

L2164936-11 L2164936-12 L2164936-13 L2164936-14 L2164936-15

18:00 18:00 18:00 18:00 18:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1440 1430 <2.0

741 761 <0.50

8.19 8.20 5.66

433 404 476

<1.0 <1.0 <1.0

1110 1160 <10

0.53 0.41 0.67

2.2 2.2 1.6

210 206 <1.0

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

210 206 <1.0

0.0139 0.0178 <0.0050

<0.25 <0.25 <0.050

<2.5 <2.5 <0.50

0.20 0.21 <0.020

85.2 87.4 538

50.1 50.4 0.0057

0.0768 0.0820 <0.0010

0.489 <0.050 <0.050

0.0012 0.0013 <0.0010

0.0021 0.0021 <0.0020

473 476 <0.30

17.6 17.7 <0.10

15.0 15.4 <0.10

-8.0 -6.7 68.6

1.00 1.04

1.20 1.11 <0.50

0.0038 <0.0030 <0.0030

0.00067 0.00071 <0.00010

0.00018 0.00017 <0.00010

0.0480 0.0454 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.019 0.020 <0.010

0.118 0.0755 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC
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WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_BACK_WS_20
180912-1550

RG_BACK_WS_20
180912-1550_FB-

HG

RG_SMCK_WS_20
180912-1445

RG_SMCK_WS_20
180912-1445_FB-

HG

RG_FB_WS_20180
912-1445

L2164936-16 L2164936-17 L2164936-18 L2164936-19 L2164936-20

15:50 15:50 14:45 14:45 14:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

408 496 <2.0

207 233 <0.50

8.44 8.51 5.63

423 424 463

4.8 <1.0 <1.0

273 300 <10

1.83 3.14 0.15

<1.0 <1.0 1.5

195 199 <1.0

6.2 11.2 <1.0

<1.0 <1.0 <1.0

202 210 <1.0

0.0102 0.0076 0.0057

<0.050 <0.050 <0.050

1.41 0.69 <0.50

0.173 0.162 <0.020

87.8 90.4 367

0.339 <0.0050 0.0105

0.0016 <0.0010 <0.0010

<0.050 0.208 0.055

0.0304 <0.0010 <0.0010

0.0327 0.0082 <0.0020

44.1 75.8 <0.30

5.02 5.81 <0.10

4.41 5.25 <0.10

-6.5 -5.1 57.2

1.29 2.16 <0.50

1.87 2.21 <0.50

0.0422 0.0498 <0.0030

<0.00010 0.00014 <0.00010

0.00031 0.00032 <0.00010

0.109 0.0797 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.019 0.076 <0.010

0.0193 0.0066 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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20

WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_EL19_WS_201
80912-0830

RG_EL19_WS_201
80912-0830_FB-

HG

RG_GRDS_WS_20
180912-1300

RG_GRDS_WS_20
180912-1300_FB-

HG

RG_TB_WS_20180
912-1715

L2164936-21 L2164936-22 L2164936-23 L2164936-24 L2164936-25

08:30 08:30 13:00 13:00 17:15

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

452 631 <2.0

225 329 <0.50

8.43 8.47 5.65

405 408 415

<1.0 1.2 <1.0

268 431 <10

0.57 0.40 0.22

<1.0 <1.0 1.5

170 198 <1.0

7.6 11.0 <1.0

<1.0 <1.0 <1.0

178 209 <1.0

0.0072 0.0095 0.0533

<0.050 <0.050 <0.050

1.90 0.96 <0.50

0.203 0.239 <0.020

88.2 89.4 0.0

2.40 0.455 <0.0050

0.0023 0.0023 <0.0010

0.087 0.269 0.114

0.0012 0.0038 <0.0010

0.0021 0.0062 <0.0020

69.2 154 <0.30

5.23 7.45 <0.10

4.62 6.66 <0.10

-6.3 -5.6 0.0

0.61 0.85

0.85 0.91 <0.50

0.0050 0.0040 <0.0030

<0.00010 <0.00010 <0.00010

0.00019 0.00017 <0.00010

0.0644 0.0630 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0124 0.0179 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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Sample ID 
Description
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Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_MIDBO_WS_2
0180912-1430

RG_MIDBO_WS_2
0180912-1430_FB-

HG

RG_MICOMP_WS_
20180912-1330

RG_MICOMP_WS_
20180912-

1330_FB-HG

RG_TB_WS_20180
912-1630

L2164936-1 L2164936-2 L2164936-3 L2164936-4 L2164936-5

14:30 14:30 13:30 13:30 16:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

83.7 87.5 <0.050

0.00020 0.00021 <0.00010

0.11 0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 0.030 <0.010

<0.000050 <0.000050 <0.000050

0.0218 0.0214 <0.0010

36.1 36.9 <0.10

0.00212 0.00259 0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00189 0.00168 <0.000050

0.00498 0.00406 <0.00050

1.37 1.37 <0.050

18.4 19.2 <0.050

2.70 2.70 <0.10

<0.000010 <0.000010 <0.000010

4.35 4.75 <0.050

0.226 0.230 <0.00020

0.000012 0.000012 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00209 0.00195 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB

LAB LAB LAB

<0.0030 <0.0030

0.00035 0.00030

0.00018 0.00016

0.123 0.123

<0.020 <0.020

<0.000050 <0.000050

0.014 0.015

0.0276 0.0258

79.0 83.1 <0.050

0.00012 0.00013

<0.10 <0.10

Total Metals

Dissolved Metals

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_FB_WS_20180
912-1330

RG_FC1_WS_201
80912-1645

RG_FC1_WS_201
80912-1645_FB-

HG

RG_KICK_WS_201
80912-0900

RG_KICK_WS_201
80912-0900_FB-

HG

L2164936-6 L2164936-7 L2164936-8 L2164936-9 L2164936-10

13:30 16:45 16:45 09:00 09:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 70.0 241

<0.00010 0.00017 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

<0.0010 0.0070 0.0695

<0.10 23.0 107

<0.00010 0.00047 0.00029

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.000050 0.000833 0.00153

<0.00050 <0.00050 0.0282

<0.050 0.796 4.36

<0.050 19.6 164

<0.10 1.90 2.22

<0.000010 <0.000010 <0.000010

<0.050 0.729 2.93

<0.00020 0.136 0.240

<0.000010 <0.000010 0.000032

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000990 0.00889

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 0.0134

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00057

<0.00010 <0.00010 <0.00010

<0.00010 0.0864 0.0376

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.026

<0.0050 0.0104 0.845

<0.050 67.9 218

<0.00010 0.00012 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164936 CONTD....

9PAGE of
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WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_CLODE_WS_2
0180912-1800

RG_CLODE_WS_2
0180912-1800_FB-

HG

RG_DUP_WS_201
80912-1800

RG_DUP_WS_201
80912-1800_FB-

HG

RG_TB_WS_20180
912-1800

L2164936-11 L2164936-12 L2164936-13 L2164936-14 L2164936-15

18:00 18:00 18:00 18:00 18:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

171 174 <0.050

0.00016 0.00011 <0.00010

0.12 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.145 0.152 <0.0010

93.5 96.6 <0.10

0.00125 0.00095 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00305 0.00323 <0.000050

0.0329 0.0344 <0.00050

3.91 4.19 <0.050

145 153 <0.050

1.47 1.44 <0.10

<0.000010 <0.000010 <0.000010

3.35 3.44 <0.050

0.255 0.265 <0.00020

0.000021 0.000025 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00852 0.00912 <0.000010

<0.00050 <0.00050 <0.00050

0.0076 0.0061 <0.0030

LAB LAB

LAB LAB LAB

<0.0030 <0.0030

0.00064 0.00067

<0.00010 <0.00010

0.0468 0.0417

<0.020 <0.020

<0.000050 <0.000050

0.017 0.019

0.0660 0.126

159 162 <0.050

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals

DTC
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Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_BACK_WS_20
180912-1550

RG_BACK_WS_20
180912-1550_FB-

HG

RG_SMCK_WS_20
180912-1445

RG_SMCK_WS_20
180912-1445_FB-

HG

RG_FB_WS_20180
912-1445

L2164936-16 L2164936-17 L2164936-18 L2164936-19 L2164936-20

15:50 15:50 14:45 14:45 14:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

52.7 48.6 <0.050

0.00012 0.00022 <0.00010

<0.10 <0.10 <0.10

<0.00050 0.00057 <0.00050

0.047 0.058 <0.010

<0.000050 0.000050 <0.000050

0.0187 0.0397 <0.0010

21.4 25.6 <0.10

0.00369 0.00247 <0.00010

0.00086 <0.00050 0.00063 <0.00050 <0.00050

0.000427 0.00133 <0.000050

<0.00050 0.00094 <0.00050

0.824 1.55 <0.050

7.35 1.76 <0.050

3.53 2.87 <0.10

<0.000010 <0.000010 <0.000010

6.24 13.1 <0.050

0.172 0.776 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000341 0.000587 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 0.00011 <0.00010

0.00022 0.00031 <0.00010

0.107 0.0847 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.018 0.077 <0.010

0.0119 <0.0050 <0.0050

50.5 51.0 <0.050

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

20

WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_EL19_WS_201
80912-0830

RG_EL19_WS_201
80912-0830_FB-

HG

RG_GRDS_WS_20
180912-1300

RG_GRDS_WS_20
180912-1300_FB-

HG

RG_TB_WS_20180
912-1715

L2164936-21 L2164936-22 L2164936-23 L2164936-24 L2164936-25

08:30 08:30 13:00 13:00 17:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

57.6 69.6 <0.050

0.00028 0.00020 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.011 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0078 0.0063 <0.0010

19.1 35.8 <0.10

0.00208 0.00238 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00117 0.00108 <0.000050

0.00053 0.00053 <0.00050

0.614 0.785 <0.050

11.1 25.9 <0.050

2.25 2.55 <0.10

<0.000010 0.000011 <0.000010

2.35 1.75 <0.050

0.242 0.145 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00125 0.00222 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB

LAB LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00019 0.00016

0.0705 0.0674

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0105 0.0110

58.9 71.5 <0.050

0.00023 0.00015

<0.10 <0.10

Total Metals

Dissolved Metals



28-SEP-18 15:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164936 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   
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WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_MIDBO_WS_2
0180912-1430

RG_MIDBO_WS_2
0180912-1430_FB-

HG

RG_MICOMP_WS_
20180912-1330

RG_MICOMP_WS_
20180912-

1330_FB-HG

RG_TB_WS_20180
912-1630

L2164936-1 L2164936-2 L2164936-3 L2164936-4 L2164936-5

14:30 14:30 13:30 13:30 16:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0206 0.0205

34.4 34.9 <0.0050

0.00082 0.00088

<0.000025 <0.0000050

0.00179 0.00158

0.00444 0.00348

1.29 1.28 <0.050

20.0 20.9

2.34 2.37

<0.000010 <0.000010

4.02 4.54 <0.050

0.204 0.212

0.000011 0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00219 0.00204

<0.00050 <0.00050

<0.0010 0.0024

Dissolved Metals

DLIS



28-SEP-18 15:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_FB_WS_20180
912-1330

RG_FC1_WS_201
80912-1645

RG_FC1_WS_201
80912-1645_FB-

HG

RG_KICK_WS_201
80912-0900

RG_KICK_WS_201
80912-0900_FB-

HG

L2164936-6 L2164936-7 L2164936-8 L2164936-9 L2164936-10

13:30 16:45 16:45 09:00 09:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

<0.0010 0.0067 0.0632

<0.10 21.3 95.2

<0.00010 0.00034 0.00022

<0.0000050 <0.0000050 <0.0000050

<0.000050 0.000779 0.00145

<0.00050 <0.00050 0.0262

<0.050 0.751 3.96

<0.050 21.0 209

<0.050 1.67 1.91

<0.000010 <0.000010 <0.000010

<0.050 0.671 2.69

<0.00020 0.124 0.211

<0.000010 <0.000010 0.000034

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000992 0.00893

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0129

Dissolved Metals



28-SEP-18 15:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

20

WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_CLODE_WS_2
0180912-1800

RG_CLODE_WS_2
0180912-1800_FB-

HG

RG_DUP_WS_201
80912-1800

RG_DUP_WS_201
80912-1800_FB-

HG

RG_TB_WS_20180
912-1800

L2164936-11 L2164936-12 L2164936-13 L2164936-14 L2164936-15

18:00 18:00 18:00 18:00 18:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.138 0.146

83.3 86.5 <0.0050

0.00064 0.00119

<0.0000050 <0.0000050

0.00282 0.00292

0.0304 0.0321

3.64 3.79 <0.050

165 165

1.25 1.16

<0.000010 <0.000010

3.00 3.15 <0.050

0.227 0.230

0.000025 0.000025

<0.00010 <0.00010

<0.010 <0.010

0.00859 0.00901

<0.00050 <0.00050

0.0057 0.0079

Dissolved Metals



28-SEP-18 15:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

20

WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_BACK_WS_20
180912-1550

RG_BACK_WS_20
180912-1550_FB-

HG

RG_SMCK_WS_20
180912-1445

RG_SMCK_WS_20
180912-1445_FB-

HG

RG_FB_WS_20180
912-1445

L2164936-16 L2164936-17 L2164936-18 L2164936-19 L2164936-20

15:50 15:50 14:45 14:45 14:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0179 0.0459 <0.0010

19.7 25.5 <0.10

0.00030 <0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.000426 0.00136 <0.000050

<0.00050 <0.00050 <0.00050

0.772 1.60 <0.050

8.33 2.05 <0.050

3.01 2.45 <0.050

<0.000010 <0.000010 <0.000010

5.66 13.0 <0.050

0.156 0.794 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000338 0.000599 <0.000010

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



28-SEP-18 15:47 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

20

WATER

WS WS WS WS WS
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

RG_EL19_WS_201
80912-0830

RG_EL19_WS_201
80912-0830_FB-

HG

RG_GRDS_WS_20
180912-1300

RG_GRDS_WS_20
180912-1300_FB-

HG

RG_TB_WS_20180
912-1715

L2164936-21 L2164936-22 L2164936-23 L2164936-24 L2164936-25

08:30 08:30 13:00 13:00 17:15

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0083 0.0070

19.0 36.5 <0.0050

0.00089 0.00052

<0.0000050 <0.0000050

0.00116 0.00108

<0.00050 <0.00050

0.616 0.835 <0.050

12.4 28.6

2.02 2.28

<0.000010 <0.000010

2.25 1.77 <0.050

0.237 0.145

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00118 0.00220

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

DLIS

DTC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted: Insufficient Sample

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

28-SEP-18 15:47 (MT)

L2164936 CONTD....
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ACIDITY-PCT-CL Acidity by Automatic Titration

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

ALS Test Code Test Description

Water APHA 2310 Acidity

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-15, -25, -5
L2164936-1, -11, -13, -16, -18, -20, -21, -23, -3, -6, -7, -9
L2164936-1, -11, -13, -16, -18, -20, -21, -23, -3, -6, -7, -9
L2164936-1, -11, -13, -16, -18, -20, -21, -23, -3, -6, -7, -9
L2164936-1, -11, -13, -16, -18, -20, -21, -23, -3, -6, -7, -9
L2164936-5, -6
L2164936-1, -11, -13, -15, -16, -3, -5, -6, -7, -9
L2164936-5, -6
L2164936-1, -11, -13, -15, -16, -3, -5, -6, -7, -9
L2164936-5, -6
L2164936-1, -11, -13, -15, -16, -3, -5, -6, -7, -9
L2164936-5, -6
L2164936-5, -6
L2164936-1, -11, -13, -15, -16, -3, -5, -6, -7, -9
L2164936-5, -6
L2164936-1, -11, -13, -15, -16, -3, -5, -6, -7, -9
L2164936-5, -6
L2164936-1, -11, -13, -15, -16, -3, -5, -6, -7, -9
L2164936-5, -6
L2164936-5, -6

Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total
Titanium (Ti)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

Version: FINAL   
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MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

Version: FINAL   

20



Reference Information 28-SEP-18 15:47 (MT)

L2164936 CONTD....

20PAGE of

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4238406

R4243210

R4233537

R4243953

R4224947

R4225228

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2884527-2

WG2884527-1

WG2887226-9

WG2887226-8

WG2887226-7

WG2883536-5

WG2883536-8

WG2883536-4

WG2883536-7

WG2887053-2

WG2887053-1

WG2881166-2

WG2881166-1

WG2880984-2

WG2880984-1

L2164936-23

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

104.8

<1.0

<1.0

104.8

<1.0

105.7

108.6

<1.0

<1.0

102.7

<1.0

97.0

<0.000020

97.5

<0.000020

21-SEP-18

21-SEP-18

25-SEP-18

25-SEP-18

25-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

25-SEP-18

25-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

N/A 20

85-115

85-115

85-115

85-115

85-115

80-120

80-120

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

2

2

1

1

1

0.00002

0.00002

RPD-NA<1.0
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Quality Control Report
Page 2 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

R4225549

R4227551

R4242938

R4230008

R4233343

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

MS

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

WG2881251-2

WG2881251-1

WG2881251-3

WG2881251-4

WG2887388-15

WG2887388-10

WG2887388-14

WG2887388-13

WG2887388-9

WG2887388-16

WG2882935-2

WG2882935-1

WG2883923-2

WG2883923-1

L2164936-18

L2164936-20

L2164936-5

L2164936-5

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

108.6

<0.000020

<0.000020

95.9

<0.050

87.6

90.8

<0.050

<0.050

109.8

110.0

<0.50

102.2

<0.50

19-SEP-18

19-SEP-18

20-SEP-18

20-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

26-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

N/A

N/A

20

20

80-120

70-130

85-115

85-115

75-125

80-120

80-120

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

mg/L

0.00002

0.05

0.05

0.5

0.5

RPD-NA

RPD-NA

<0.000020

<0.050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

R4230008

R4233343

R4242938

R4233537

R4243953

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

LCS

MB

MB

LCS

MB

WG2882935-2

WG2882935-1

WG2883923-2

WG2883923-1

WG2887388-15

WG2887388-10

WG2887388-14

WG2887388-13

WG2887388-9

WG2887388-16

WG2883536-5

WG2883536-8

WG2883536-4

WG2883536-7

WG2887053-2

WG2887053-1

L2164936-5

L2164936-5

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

112.9

<0.50

104.3

<0.50

<0.50

102.4

103.2

<0.50

<0.50

107.9

98.8

101.6

<2.0

<2.0

102.1

<2.0

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

26-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

25-SEP-18

25-SEP-18

N/A 20

80-120

80-120

90-110

90-110

75-125

90-110

90-110

90-110

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

%

uS/cm

uS/cm

%

uS/cm

0.5

0.5

0.5

0.5

2

2

2

RPD-NA<0.50
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

R4242938

R4225801

R4228867

R4232388

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG2887388-15

WG2887388-10

WG2887388-14

WG2887388-13

WG2887388-9

WG2887388-16

WG2881896-3

WG2881408-2

WG2881896-2

WG2881408-1

WG2881896-1

WG2881928-2

WG2881928-1

WG2883162-2

WG2883162-1

L2164936-5

L2164936-5

L2164936-9

LF

LF

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

<0.020

107.4

107.4

<0.020

<0.020

112.2

<0.0000050

101.2

100.2

<0.0000050

<0.0000050

95.8

<0.00050

93.0

<0.00050

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

26-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

N/A

N/A

20

20

90-110

90-110

75-125

80-120

80-120

80-120

80-120

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

ug/L

%

ug/L

0.02

0.02

0.000005

0.000005

0.0005

0.0005

RPD-NA

RPD-NA

<0.020

<0.0000050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL Water

R4234607Batch
LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

WG2884481-10

WG2884481-14

WG2884481-18

WG2884481-2

WG2884481-22

WG2884481-26

WG2884481-6

WG2884481-1

TMRM

TMRM

TMRM

TMRM

TMRM

TMRM

TMRM

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

109.7

105.7

113.1

108.7

103.7

102.8

106.9

106.9

107.8

105.2

106.9

102.4

103.4

108.8

106.6

115.7

101.9

97.8

105.5

100.9

104.2

103.8

107.5

107.9

102.5

99.6

100.7

101.9

<0.050

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L 0.05
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Quality Control Report
Page 6 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL Water

R4234607Batch
MB

MB

MB

MB

MB

MB

MB

MS

WG2884481-1

WG2884481-13

WG2884481-17

WG2884481-21

WG2884481-25

WG2884481-5

WG2884481-9

WG2884481-12 L2164936-25

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

102.0

108.5

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

23-SEP-18

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05
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Quality Control Report
Page 7 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4234607

R4224947

Batch

Batch

MS

LCS

WG2884481-12

WG2881166-2

L2164936-25
Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

106.4

101.8

98.4

93.6

98.5

98.4

95.1

91.2

97.3

95.8

98.9

96.6

95.6

94.6

95.9

96.2

94.3

95.0

96.7

96.2

98.5

99.3

98.1

92.8

99.4

96.0

97.5

94.6

88.7

101.6

98.4

23-SEP-18

23-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 8 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4224947Batch
LCS

MB

WG2881166-2

WG2881166-1 LF

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

98.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 9 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4225228Batch
LCS

MB

WG2880984-2

WG2880984-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

104.8

101.4

101.3

102.4

100.7

93.6

104.2

94.0

103.8

105.2

101.6

97.6

100.4

98.7

104.1

102.0

98.2

101.2

102.4

97.2

102.1

98.0

104.9

101.9

98.3

96.7

95.4

103.1

103.8

102.5

<0.0030

<0.00010

<0.00010

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 10 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4225228

R4225549

Batch

Batch

MB

LCS

WG2880984-1

WG2881251-2

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

112.6

113.4

114.5

116.0

108.1

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 11 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4225549Batch
LCS

MB

WG2881251-2

WG2881251-1

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

99.4

113.2

106.9

106.9

110.1

111.0

104.0

110.9

104.2

111.9

115.5

109.9

112.1

107.8

112.7

113.5

109.9

112.3

107.4

108.2

111.2

109.9

105.8

113.4

110.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05
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Quality Control Report
Page 12 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4225549

R4227551

Batch

Batch

MB

DUP

WG2881251-1

WG2881251-3 L2164936-18

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

0.0564

0.00014

0.00032

0.0812

<0.000050

0.078

<0.0000050

49.2

0.00022

<0.00010

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

13

3.1

0.9

1.9

N/A

2.5

N/A

1.2

1.2

N/A

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

RPD-NA

RPD-NA

RPD-NA

0.0498

0.00014

0.00032

0.0797

<0.000050

0.076

0.0000066

48.6

0.00022

<0.00010
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Quality Control Report
Page 13 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4227551Batch
DUP

LCS

WG2881251-3

WG2881936-2

L2164936-18
Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

0.00056

0.065

0.000054

0.0408

25.9

0.00255

0.00140

0.00099

1.60

0.00171

2.84

<0.000010

13.2

0.790

0.000010

<0.00010

<0.010

0.000598

<0.00050

<0.0030

101.8

103.1

98.7

98.1

100.8

91.0

98.4

94.5

97.4

97.4

96.3

101.0

104.2

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

0.1

11

6.0

2.6

1.1

3.0

5.2

5.5

3.1

2.5

0.9

N/A

0.1

1.7

N/A

N/A

N/A

1.9

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00057

0.058

0.000050

0.0397

25.6

0.00247

0.00133

0.00094

1.55

0.00176

2.87

<0.000010

13.1

0.776

<0.000010

<0.00010

<0.010

0.000587

<0.00050

<0.0030
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Quality Control Report
Page 14 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4227551Batch
LCS

MB

WG2881936-2

WG2881936-1

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

95.2

100.9

96.4

99.7

98.3

98.5

96.2

105.1

99.6

99.8

101.4

99.3

99.6

93.1

105.2

99.7

98.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001
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Quality Control Report
Page 15 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4227551Batch
MB

MS

WG2881936-1

WG2881251-4 L2164936-20

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

92.8

100.9

97.3

93.9

106.5

97.0

98.6

94.3

96.7

97.5

97.6

92.1

104.9

92.2

94.3

93.7

97.3

96.9

93.7

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 16 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4227551

R4229282

Batch

Batch

MS

DUP

WG2881251-4

WG2882080-3

L2164936-20

L2164936-15

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

100.7

98.0

99.7

97.1

102.6

106.0

98.5

88.7

105.3

95.8

95.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10
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Quality Control Report
Page 17 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4229282Batch
DUP

LCS

WG2882080-3

WG2882080-2

L2164936-15
Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

105.0

99.9

102.8

103.7

100.4

91.2

101.5

95.6

102.5

101.8

101.9

105.1

102.2

92.6

103.6

102.1

93.5

101.6

105.3

102.0

110.4

98.4

108.0

96.3

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

26



Quality Control Report
Page 18 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4229282Batch
LCS

MB

WG2882080-2

WG2882080-1

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

101.1

97.3

95.2

107.1

105.3

103.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003
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Quality Control Report
Page 19 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4229282

R4236259

R4242938

R4242938

Batch

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

WG2882080-1

WG2885050-10

WG2885050-6

WG2885050-5

WG2885050-9

WG2887388-15

WG2887388-10

WG2887388-14

WG2887388-13

WG2887388-9

WG2887388-16

WG2887388-15

WG2887388-10

WG2887388-14

WG2887388-13

L2164936-5

L2164936-5

L2164936-5

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

<0.000010

<0.00050

<0.0030

101.3

100.8

<0.0050

<0.0050

<0.0010

105.2

105.7

<0.0010

<0.0010

109.9

<0.0050

102.0

102.4

<0.0050

20-SEP-18

20-SEP-18

20-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

26-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

N/A

N/A

20

20

85-115

85-115

90-110

90-110

75-125

90-110

90-110

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

0.00001

0.0005

0.003

0.005

0.005

0.001

0.001

0.005

RPD-NA

RPD-NA

<0.0010

<0.0050
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Quality Control Report
Page 20 ofReport Date: 28-SEP-18Workorder: L2164936

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

R4242938

R4223507

R4236892

R4233537

R4243953

Batch

Batch

Batch

Batch

Batch

MB

MS

CRM

DUP

DUP

LCS

LCS

MB

MB

MS

LCS

LCS

LCS

WG2887388-9

WG2887388-16

WG2879996-3

WG2879996-4

WG2884824-107

WG2884824-106

WG2884824-110

WG2884824-105

WG2884824-109

WG2884824-108

WG2883536-5

WG2883536-8

WG2887053-2

L2164936-5

CL-ORP

L2164936-6

L2164936-6

L2164936-6

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

pH

<0.0050

107.5

217

477

<0.0020

99.4

99.1

<0.0020

<0.0020

100.9

7.01

7.00

7.01

15-SEP-18

26-SEP-18

18-SEP-18

18-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

21-SEP-18

21-SEP-18

25-SEP-18

5.1

N/A

15

20

75-125

210-230

80-120

80-120

70-130

6.9-7.1

6.9-7.1

6.9-7.1

mg/L

%

mV

mV

mg/L

%

%

mg/L

mg/L

%

pH

pH

pH

0.005

0.002

0.002

J

RPD-NA

472

<0.0020
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

R4217130

R4242938

R4226709

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

DUP

LCS

LCS

MB

WG2877742-19

WG2877742-14

WG2877742-18

WG2877742-13

WG2877742-17

WG2877742-20

WG2887388-15

WG2887388-10

WG2887388-14

WG2887388-13

WG2887388-9

WG2887388-16

WG2879364-15

WG2879364-18

WG2879364-14

WG2879364-17

WG2879364-13

L2164936-25

L2164936-25

L2164936-5

L2164936-5

L2164936-1

L2164936-16

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

<0.0010

103.5

104.5

<0.0010

<0.0010

101.7

<0.30

103.5

104.0

<0.30

<0.30

107.9

428

246

95.6

98.6

<10

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

26-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

18-SEP-18

N/A

N/A

0.6

10

20

20

20

20

80-120

80-120

70-130

90-110

90-110

75-125

85-115

85-115

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

mg/L

%

%

mg/L

0.001

0.001

0.3

0.3

10

RPD-NA

RPD-NA

<0.0010

<0.30

425

273
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

Water

Water

Water

Water

R4226709

R4230047

R4231308

R4227915

R4223790

R4227347

Batch

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG2879364-16

WG2880452-12

WG2880452-11

WG2880452-10

WG2881628-2

WG2881628-1

WG2880128-14

WG2880128-18

WG2880128-13

WG2880128-17

WG2879705-11

WG2879705-10

WG2880876-17

WG2880876-16

L2164936-25

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

<10

<10

93.1

<10

100.5

<10

102.1

103.6

<0.050

<0.050

92.0

<1.0

110.9

112.1

<1.0

18-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

18-SEP-18

18-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

N/A 20

85-115

85-115

75-125

75-125

85-115

85-115

85-115

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

10

10

10

0.05

0.05

1

1

RPD-NA<10
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-LOW-VA

TURBIDITY-CL

Water

Water

R4226643

R4217135

Batch

Batch

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

WG2881354-2

WG2881354-4

WG2881354-1

WG2881354-3

WG2877596-15

WG2877596-11

WG2877596-14

WG2877596-10

WG2877596-13

L2164936-16

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

99.9

98.5

<1.0

<1.0

1.86

98.0

95.0

<0.10

<0.10

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

1.6 15

85-115

85-115

85-115

85-115

%

%

mg/L

mg/L

NTU

%

%

NTU

NTU

1

1

0.1

0.1

1.83
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
6
7
9

11
13
15
16
18
20
21
23
25

23

9
21

1
3
5
6
7
9

11
13
15
16
18
20
21
23
25

12-SEP-18 14:30
12-SEP-18 13:30
12-SEP-18 16:30
12-SEP-18 13:30
12-SEP-18 16:45
12-SEP-18 09:00
12-SEP-18 18:00
12-SEP-18 18:00
12-SEP-18 18:00
12-SEP-18 15:50
12-SEP-18 14:45
12-SEP-18 14:45
12-SEP-18 08:30
12-SEP-18 13:00
12-SEP-18 17:15

12-SEP-18 13:00

12-SEP-18 09:00
12-SEP-18 08:30

12-SEP-18 14:30
12-SEP-18 13:30
12-SEP-18 16:30
12-SEP-18 13:30
12-SEP-18 16:45
12-SEP-18 09:00
12-SEP-18 18:00
12-SEP-18 18:00
12-SEP-18 18:00
12-SEP-18 15:50
12-SEP-18 14:45
12-SEP-18 14:45
12-SEP-18 08:30
12-SEP-18 13:00
12-SEP-18 17:15

18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06
18-SEP-18 13:06

20-SEP-18 14:50

20-SEP-18 00:13
20-SEP-18 00:13

21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00
25-SEP-18 11:00
21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00
21-SEP-18 09:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

7

7
7

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

143
144
141
144
140
148
139
139
139
141
142
142
149
144
140

8

8
8

210
211
209
211
208
216
207
207
207
307
210
210
216
212
208

Oxidation redution potential by elect.

Total Dissolved Solids

Total Suspended Solids by Grav. (1 mg/L)

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT

EHT
EHT

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2164936 were received on 14-SEP-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days

days
days

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Page 26 ofReport Date: 28-SEP-18Workorder: L2164936

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.
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DRAFT

[This report shall not be reproduced except in full without the written authority of the Laboratory.]

15-SEP-18

Lab Work Order #: L2164989

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
DRAFT   
24-SEP-18 18:32 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00563588Project P.O. #: 

C of C Numbers:
Legal Site Desc: 



DRAFT

24-SEP-18 18:32 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164989 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

10

WATER

WS WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_WWRL_WS_2
0180913-1145

RG_WWRL_WS_2
0180913-1145_FB-

HG

RG_LE1_WS_2018
0913-1600

RG_LE1_WS_2018
0913-1600_FB-HG

RG_TB_WS_20180
913-1600

L2164989-1 L2164989-2 L2164989-3 L2164989-4 L2164989-5

11:45 11:45 16:00 16:00 16:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

229 208 <2.0

125 107 <0.50

8.17 8.06 5.40

407 425 406

1.7 <1.0 <1.0

139 117 <10

12.5 0.28 <0.10

<1.0

<1.0

<1.0

<1.0

<0.050 <0.050 <0.050

0.0091 0.0205 0.0010

0.75 1.02

0.92 1.02 <0.50

0.175 0.0082 <0.0030

<0.00010 0.00010 <0.00010

0.00037 0.00018 <0.00010

0.0890 0.139 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0152 0.0341 <0.0050

36.5 30.8 <0.050

0.00034 0.00010 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.151 <0.010 <0.010

0.000193 <0.000050 <0.000050

0.0024 0.0018 <0.0010

10.9 9.10 <0.10

0.00823 0.00083 <0.00010

0.00085 <0.00050 <0.00050 <0.00050 <0.00050

0.000635 0.000676 <0.000050

<0.00050 <0.00050 <0.00050

0.417 0.586 <0.050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



DRAFT

24-SEP-18 18:32 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164989 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: DRAFT   

10

WATER

WS WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_FB_WS_20180
913-1600

RG_DUP_WS_201
80913-1600

RG_DUP_WS_201
80913-1600_FB-

HG

RG_MOYIE_WS_2
0180913-1345

RG_MOYIE_WS_2
0180913-1345_FB-

HG

L2164989-6 L2164989-7 L2164989-8 L2164989-9 L2164989-10

16:00 16:00 16:00 11:45 11:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

<2.0 204 34.5

<0.50 107 12.9

5.38 8.06 7.19

461 401 428

<1.0 <1.0 <1.0

<10 120 <10

<0.10 0.31 <0.10

<0.050 <0.050 <0.050

0.0013 0.0203 0.0097

<0.50 0.96 1.16

<0.50 1.16 1.14

<0.0030 0.0041 0.0092

<0.00010 0.00011 <0.00010

<0.00010 0.00018 0.00013

0.00032 0.120 0.00420

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 0.0264 <0.0050

<0.050 29.6 3.39

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

<0.0010 0.0017 <0.0010

<0.10 8.32 1.10

<0.00010 0.00053 0.00110

<0.00050 <0.00050 <0.00050 0.00057 <0.00050

<0.000050 0.000627 0.000072

<0.00050 <0.00050 <0.00050

<0.050 0.544 0.451

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV

RRV

DLHC

RRV
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Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_WWRL_WS_2
0180913-1145

RG_WWRL_WS_2
0180913-1145_FB-

HG

RG_LE1_WS_2018
0913-1600

RG_LE1_WS_2018
0913-1600_FB-HG

RG_TB_WS_20180
913-1600

L2164989-1 L2164989-2 L2164989-3 L2164989-4 L2164989-5

11:45 11:45 16:00 16:00 16:00

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

0.391 0.430 <0.050

2.76 2.14 <0.10

<0.000010 <0.000010 <0.000010

1.07 0.811 <0.050

0.0635 0.0682 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000504 0.000224 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB

LAB LAB LAB

0.0045 <0.0030

<0.00010 <0.00010

0.00029 0.00018

0.0838 0.140

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 0.0311

33.4 28.6 <0.050

0.00016 <0.00010

<0.10 <0.10

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0021 0.0016

10.1 8.69 <0.0050

0.00083 0.00036

<0.0000050 <0.0000050

0.000629 0.000636

<0.00050 <0.00050

0.367 0.558 <0.050

0.353 0.519

2.46 2.06

<0.000010 <0.000010

Total Metals

Dissolved Metals
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Sample ID 
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_FB_WS_20180
913-1600

RG_DUP_WS_201
80913-1600

RG_DUP_WS_201
80913-1600_FB-

HG

RG_MOYIE_WS_2
0180913-1345

RG_MOYIE_WS_2
0180913-1345_FB-

HG

L2164989-6 L2164989-7 L2164989-8 L2164989-9 L2164989-10

16:00 16:00 16:00 11:45 11:45

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

<0.050 0.473 <0.050

<0.10 2.02 4.23

<0.000010 <0.000010 <0.000010

<0.050 0.758 1.66

<0.00020 0.0633 0.0135

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000212 0.000026

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 0.0066

<0.00010 <0.00010 <0.00010

<0.00010 0.00019 0.00012

<0.00010 0.138 0.00413

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 0.0263 <0.0050

<0.050 28.7 3.41

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

<0.0010 0.0016 <0.0010

<0.10 8.60 1.05

<0.00010 0.00035 0.00072

<0.0000050 <0.0000050 <0.0000050

<0.000050 0.000639 0.000072

<0.00050 <0.00050 <0.00050

<0.050 0.555 0.439

<0.050 0.541 <0.050

<0.050 2.05 4.09

<0.000010 <0.000010 <0.000010

Total Metals

Dissolved Metals



DRAFT

24-SEP-18 18:32 (MT)

Sample ID 
Description

Client ID
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Sampled Time
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WATER

WS WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_WWRL_WS_2
0180913-1145

RG_WWRL_WS_2
0180913-1145_FB-

HG

RG_LE1_WS_2018
0913-1600

RG_LE1_WS_2018
0913-1600_FB-HG

RG_TB_WS_20180
913-1600

L2164989-1 L2164989-2 L2164989-3 L2164989-4 L2164989-5

11:45 11:45 16:00 16:00 16:00

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

1.10 0.811 <0.050

0.0603 0.0645

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000499 0.000233

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date
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WATER

WS WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_FB_WS_20180
913-1600

RG_DUP_WS_201
80913-1600

RG_DUP_WS_201
80913-1600_FB-

HG

RG_MOYIE_WS_2
0180913-1345

RG_MOYIE_WS_2
0180913-1345_FB-

HG

L2164989-6 L2164989-7 L2164989-8 L2164989-9 L2164989-10

16:00 16:00 16:00 11:45 11:45

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.050 0.800 1.57

<0.00020 0.0639 0.0143

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000235 0.000021

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

24-SEP-18 18:32 (MT)

L2164989 CONTD....
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ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: DRAFT   

Applies to Sample Number(s)Parameter Qualifier

L2164989-1, -3, -6, -7, -9
L2164989-1, -3, -6, -7, -9
L2164989-1, -3, -6, -7, -9
L2164989-1, -3, -6, -7, -9
L2164989-1, -6
L2164989-1, -3, -5, -6, -7, -9
L2164989-1, -6
L2164989-1, -3, -5, -6, -7, -9
L2164989-1, -6
L2164989-1, -6
L2164989-1, -3, -5, -6, -7, -9
L2164989-1, -6
L2164989-1, -6
L2164989-1, -6
L2164989-1, -6
L2164989-1, -3, -5, -6, -7, -9
L2164989-1, -6

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Copper (Cu)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Potassium (K)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10
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EC-L-PCT-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

ORP-CL

PH-CL

PO4-DO-L-COL-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

Electrical Conductivity (EC)

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Oxidation redution potential by elect.

pH

Orthophosphate-Dissolved (as P)

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

ASTM D1498

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 C

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

Version: DRAFT   
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TURBIDITY-CL Turbidity

methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: DRAFT   
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Quality Control Report
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Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

R4236311

R4224947

R4231331

R4233308

R4233343

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

LCS

MB

MB

WG2885064-2

WG2885064-1

WG2880646-2

WG2880646-1

WG2881293-3

WG2881293-2

WG2881293-1

WG2881293-4

WG2883913-2

WG2883913-1

WG2883923-2

WG2883923-6

WG2883923-1

WG2883923-5

LF

L2164989-1

L2164989-3

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

104.0

<1.0

98.1

<0.000020

<0.000020

98.3

<0.000020

94.7

106.8

<0.50

102.2

102.2

<0.50

<0.50

24-SEP-18

24-SEP-18

19-SEP-18

19-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

N/A 20

85-115

80-120

80-120

70-130

80-120

80-120

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

%

mg/L

mg/L

1

0.00002

0.00002

0.5

0.5

0.5

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

EC-L-PCT-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

Water

R4233308

R4233343

R4236311

R4225801

R4228848

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

MS

LCS

MB

WG2883913-2

WG2883913-1

WG2883923-2

WG2883923-6

WG2883923-1

WG2883923-5

WG2885064-2

WG2885064-1

WG2881409-2

WG2881409-1

WG2881409-4

WG2881927-2

WG2881927-1

LF

L2164989-9

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Conductivity (@ 25C)

Conductivity (@ 25C)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

101.2

<0.50

104.3

100.7

<0.50

<0.50

102.1

<2.0

99.7

<0.0000050

98.5

95.0

<0.00050

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

24-SEP-18

24-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

90-110

80-120

70-130

80-120

%

mg/L

%

%

mg/L

mg/L

%

uS/cm

%

mg/L

%

%

ug/L

0.5

0.5

0.5

2

0.000005

0.0005

14
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Quality Control Report
Page 3 ofReport Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4236887

R4224947

Batch

Batch

LCS

LCS

MB

MB

LCS

WG2885228-2

WG2885228-6

WG2885228-1

WG2885228-5

WG2880646-2

TMRM

TMRM

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

93.3

97.9

104.3

100.5

95.2

94.3

109.1

101.4

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

100.4

95.0

96.5

97.9

97.5

94.4

97.1

96.5

97.5

96.1

94.9

98.8

99.7

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

14



DRAFT

Quality Control Report
Page 4 ofReport Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4224947Batch
LCS

MB

WG2880646-2

WG2880646-1 LF

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

97.7

95.5

94.3

95.0

98.1

98.4

96.2

97.9

93.7

100.6

98.0

100.7

96.4

92.2

103.9

98.9

97.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001
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Quality Control Report
Page 5 ofReport Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4224947

R4231331

Batch

Batch

MB

DUP

WG2880646-1

WG2881293-3

LF

L2164989-1

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.00010

0.00039

0.0853

<0.000050

<0.010

0.0000168

35.9

0.00034

0.00010

<0.00050

0.000217

0.0024

10.9

0.00859

0.000633

<0.00050

0.424

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

N/A

5.4

4.3

N/A

N/A

10

1.6

0.1

N/A

N/A

12

2.2

0.0

4.2

0.3

N/A

1.5

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00010

0.00037

0.0890

<0.000050

<0.010

0.0000152

36.5

0.00034

<0.00010

<0.00050

0.000193

0.0024

10.9

0.00823

0.000635

<0.00050

0.417
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DRAFT

Quality Control Report
Page 6 ofReport Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4231331Batch
DUP

LCS

WG2881293-3

WG2881293-2

L2164989-1
Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

0.000374

2.78

0.000010

1.07

0.0648

<0.000010

<0.00010

<0.010

0.000498

<0.00050

<0.0030

100.7

100.5

100.8

98.1

100.9

94.2

99.9

98.3

100.9

99.7

100.1

92.5

100.6

100.1

99.7

100.2

100.2

99.9

102.1

93.6

93.1

98.7

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

4.4

0.9

N/A

0.2

2.0

N/A

N/A

N/A

1.2

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.000391

2.76

<0.000010

1.07

0.0635

<0.000010

<0.00010

<0.010

0.000504

<0.00050

<0.0030
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4231331Batch
LCS

MB

WG2881293-2

WG2881293-1

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

109.4

92.6

99.3

99.7

94.7

102.4

102.4

101.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4231331Batch
MB

MS

WG2881293-1

WG2881293-4 L2164989-3

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

96.2

97.0

98.7

N/A

94.4

93.4

95.4

N/A

96.9

94.5

95.7

92.8

97.1

96.4

N/A

94.0

97.8

94.5

94.4

93.7

91.7

99.4

105.3

N/A

97.2

97.8

91.5

99.9

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

0.0001

0.0003

0.00001

0.0005

0.003
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DRAFT

Quality Control Report
Page 9 ofReport Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4231331

R4233007

Batch

Batch

MS

LCS

WG2881293-4

WG2883664-2

WG2883664-1

L2164989-3
Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

96.1

93.5

104.1

107.6

104.9

106.8

101.2

94.9

105.4

99.4

100.6

101.9

100.8

95.7

96.3

100.5

101.6

102.1

102.9

101.2

101.2

99.2

99.2

98.9

104.4

98.1

101.4

101.2

98.7

95.7

104.6

100.8

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

14



DRAFT

Quality Control Report
Page 10 ofReport Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

ORP-CL

Water

Water

R4233007Batch
MBWG2883664-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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DRAFT

Quality Control Report
Page 11 ofReport Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

PH-CL

PO4-DO-L-COL-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4223507

R4236311

R4217130

R4231308

R4231108

Batch

Batch

Batch

Batch

Batch

CRM

CRM

LCS

DUP

LCS

MB

MS

LCS

MB

LCS

LCS

MB

MB

WG2879996-3

WG2879996-5

WG2885064-2

WG2877742-27

WG2877742-26

WG2877742-25

WG2877742-28

WG2881628-8

WG2881628-7

WG2883140-2

WG2883140-6

WG2883140-1

WG2883140-5

CL-ORP

CL-ORP

L2164989-9

L2164989-9

ORP

ORP

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

217

216

7.00

0.0093

102.2

<0.0010

111.6

100.1

<10

108.8

101.5

<0.050

<0.050

18-SEP-18

18-SEP-18

24-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

20-SEP-18

20-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

4.5 20

210-230

210-230

6.9-7.1

80-120

70-130

85-115

75-125

75-125

mV

mV

pH

mg/L

%

mg/L

%

%

mg/L

%

%

mg/L

mg/L

0.001

10

0.05

0.05

0.0097
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DRAFT

Quality Control Report
Page 12 ofReport Date: 24-SEP-18Workorder: L2164989

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

R4231310

R4230518

R4217135

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2881745-5

WG2881745-4

WG2881514-2

WG2881514-1

WG2877596-23

WG2877596-22

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

96.0

<1.0

104.1

<1.0

98.5

<0.10

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

15-SEP-18

15-SEP-18

85-115

85-115

85-115

%

mg/L

%

mg/L

%

NTU

1

1

0.1

14



DRAFT

Quality Control Report
Page 13 ofReport Date: 24-SEP-18Workorder: L2164989

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

14



DRAFT

Quality Control Report
Page 14 ofReport Date: 24-SEP-18Workorder: L2164989

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
6
7
9

1
3
5
6
7
9

13-SEP-18 11:45
13-SEP-18 16:00
13-SEP-18 16:00
13-SEP-18 16:00
13-SEP-18 16:00
13-SEP-18 11:45

13-SEP-18 11:45
13-SEP-18 16:00
13-SEP-18 16:00
13-SEP-18 16:00
13-SEP-18 16:00
13-SEP-18 11:45

18-SEP-18 13:38
18-SEP-18 13:38
18-SEP-18 13:38
18-SEP-18 13:38
18-SEP-18 13:38
18-SEP-18 13:38

24-SEP-18 08:00
24-SEP-18 08:00
24-SEP-18 08:00
24-SEP-18 08:00
24-SEP-18 08:00
24-SEP-18 08:00

0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25

122
118
118
118
118
122

260
256
256
256
256
260

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2164989 were received on 15-SEP-18 08:40.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

15-SEP-18

Lab Work Order #: L2164999
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Sparwood  BC  V0B 2G0
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Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
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27-SEP-18 17:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164999 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_FOUNGD_WS
_20180913-1130

RG_FOUNGD_WS
_20180913-
1130_FB-HG

RG_FODPO_WS_
20180913-1400

RG_FODPO_WS_
20180913-

1400_FB-HG

RG_TB_WS_20180
913-1645

L2164999-1 L2164999-2 L2164999-3 L2164999-4 L2164999-5

11:30 11:30 14:00 14:00 16:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

691 1040 <2.0

356 584

8.20 8.17 5.36

378 450 439

1.0 <1.0 <1.0

499 798 <10

0.20 0.20 <0.10

<2.0 <2.0 1.3

179 229 <1.0

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

179 229 <1.0

0.0054 <0.0050 0.0055

<0.050 <0.25 <0.050

<0.50 <2.5 <0.50

0.197 0.15 <0.020

90.8 91.6 0.0

10.9 19.9 <0.0050

0.0064 0.0056 <0.0010

0.073 0.119 0.052

0.0014 0.0018 0.0024

<0.0020 <0.0020 <0.0020

171 331 <0.30

7.92 12.9 <0.10

7.18 11.8 <0.10

-4.8 -4.4 0.0

0.51 <0.50

0.55 <0.50 <0.50

<0.0030 <0.0030 <0.0030

0.00020 0.00011 <0.00010

<0.00010 <0.00010 <0.00010

0.0830 0.0919 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 0.012 <0.010

0.0341 0.0307 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC



27-SEP-18 17:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164999 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_FOUNGD_WS
_20180913-1130

RG_FOUNGD_WS
_20180913-
1130_FB-HG

RG_FODPO_WS_
20180913-1400

RG_FODPO_WS_
20180913-

1400_FB-HG

RG_TB_WS_20180
913-1645

L2164999-1 L2164999-2 L2164999-3 L2164999-4 L2164999-5

11:30 11:30 14:00 14:00 16:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

102 148 <0.050

0.00013 0.00012 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0300 0.0359 <0.0010

38.2 70.8 <0.10

0.00041 0.00074 <0.00010

<0.00050 <0.00050 0.00069 <0.00050 <0.00050

0.00107 0.000869 <0.000050

0.00318 <0.00050 <0.00050

1.34 1.81 <0.050

37.9 81.7 <0.050

1.97 2.31 <0.10

<0.000010 <0.000010 <0.000010

1.18 2.53 <0.050

0.153 0.177 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00224 0.00360 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB

LAB LAB LAB

<0.0030 <0.0030

0.00018 <0.00010

<0.00010 <0.00010

0.0839 0.0879

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.010

0.0263 0.0334

88.2 129 <0.050

<0.00010 0.00011

<0.10 <0.10

Total Metals

Dissolved Metals



27-SEP-18 17:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2164999 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_FOUNGD_WS
_20180913-1130

RG_FOUNGD_WS
_20180913-
1130_FB-HG

RG_FODPO_WS_
20180913-1400

RG_FODPO_WS_
20180913-

1400_FB-HG

RG_TB_WS_20180
913-1645

L2164999-1 L2164999-2 L2164999-3 L2164999-4 L2164999-5

11:30 11:30 14:00 14:00 16:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0263 0.0294

32.9 63.4 <0.0050

0.00023 0.00062

<0.0000050 <0.0000050

0.000910 0.000772

0.00285 <0.00050

1.23 1.78 <0.050

41.6 102

1.96 2.41

<0.000010 <0.000010

1.07 2.34 <0.050

0.139 0.168

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00218 0.00332

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - dissolved nutrient, dissolved metals and dissolved mercury to be filtered 
and preserved in lab.

Description Qualifier      

Description       Qualifier      

27-SEP-18 17:16 (MT)

L2164999 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2164999-5
L2164999-5
L2164999-3
L2164999-3
L2164999-3
L2164999-3
L2164999-3
L2164999-3
L2164999-1, -3, -5
L2164999-1, -3, -5
L2164999-1, -3, -5
L2164999-1, -3, -5

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: FINAL   

8



Reference Information 27-SEP-18 17:16 (MT)

L2164999 CONTD....

7PAGE of

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects Pro

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4237069

R4236311

R4229282

R4231331

R4242938

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG2885269-2

WG2885269-1

WG2885064-12

WG2885064-11

WG2885064-10

WG2882152-3

WG2881660-2

WG2882152-2

WG2881660-1

WG2882152-1

WG2881293-2

WG2881293-1

WG2887388-18

WG2887388-17

L2164999-3

L2164999-1

LF

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

113.7

<2.0

224

109.1

<1.0

<0.000020

96.6

95.8

<0.000020

<0.000020

98.3

<0.000020

90.5

<0.050

23-SEP-18

23-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

15-SEP-18

15-SEP-18

2.5

N/A

20

20

85-115

85-115

80-120

80-120

80-120

85-115

%

mg/L

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

4

1

0.00002

0.00002

0.00002

0.05

RPD-NA

229

<0.000020

15



Quality Control Report
Page 2 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

Water

R4233388

R4233388

R4242938

R4236311

R4242938

R4225801

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG2883965-2

WG2883965-1

WG2883965-2

WG2883965-1

WG2887388-18

WG2887388-17

WG2885064-12

WG2885064-11

WG2885064-10

WG2887388-18

WG2887388-17

WG2881409-2

WG2881409-1

L2164999-3

LF

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

103.0

<0.50

103.5

<0.50

101.6

<0.50

1040

100.2

<2.0

108.7

<0.020

99.7

<0.0000050

21-SEP-18

21-SEP-18

21-SEP-18

21-SEP-18

15-SEP-18

15-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

15-SEP-18

15-SEP-18

20-SEP-18

20-SEP-18

0.0 10

80-120

80-120

90-110

90-110

90-110

80-120

%

mg/L

%

mg/L

%

mg/L

uS/cm

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005

1040
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Quality Control Report
Page 3 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

R4228867

R4236887

Batch

Batch

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

WG2881928-2

WG2881928-1

WG2885228-10

WG2885228-14

WG2885228-17

WG2885228-2

WG2885228-6

WG2885228-1

WG2885228-13

TMRM

TMRM

TMRM

TMRM

TMRM

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

95.8

<0.00050

101.1

100.9

106.9

102.2

102.9

110.0

111.7

110.9

99.3

105.0

112.9

108.4

93.3

97.9

104.3

100.5

95.2

94.3

109.1

101.4

<0.050

<0.0050

<0.050

<0.050

20-SEP-18

20-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.0005

0.05

0.005

0.05

0.05
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Quality Control Report
Page 4 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4236887

R4229282

Batch

Batch

MB

MB

MB

MB

MS

DUP

WG2885228-13

WG2885228-16

WG2885228-5

WG2885228-9

WG2885228-4

WG2882152-3

L2164999-5

L2164999-1

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

99.1

100.8

111.8

103.5

<0.0030

0.00018

<0.00010

0.0855

<0.000050

<0.010

0.0000276

88.9

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

24-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

N/A

0.1

N/A

1.8

N/A

N/A

4.8

0.7

20

20

20

20

20

20

20

20

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

0.00018

<0.00010

0.0839

<0.000050

<0.010

0.0000263

88.2
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Quality Control Report
Page 5 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4229282Batch
DUP

LCS

WG2882152-3

WG2881660-2

L2164999-1
Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0265

32.8

0.00021

0.000936

0.00288

1.22

0.0414

1.93

<0.000010

1.07

0.142

<0.000010

<0.00010

<0.010

0.00218

<0.00050

0.0011

98.6

103.6

98.3

95.8

101.9

91.9

96.8

94.3

100.5

96.0

93.8

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

N/A

N/A

N/A

N/A

N/A

0.6

0.3

12

2.8

1.1

0.4

0.5

1.3

N/A

0.2

2.0

N/A

N/A

N/A

0.3

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0263

32.9

0.00023

0.000910

0.00285

1.23

0.0416

1.96

<0.000010

1.07

0.139

<0.000010

<0.00010

<0.010

0.00218

<0.00050

<0.0010
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Quality Control Report
Page 6 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4229282Batch
LCS

LCS

WG2881660-2

WG2882152-2

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

97.1

101.9

94.0

96.5

97.9

92.0

95.7

99.8

93.7

102.4

99.9

103.6

98.8

102.3

98.8

92.9

96.6

99.9

98.6

97.2

99.7

94.1

95.5

98.4

93.1

92.7

94.4

93.6

91.1

90.7

97.4

100.5

92.0

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4229282Batch
LCS

MB

WG2882152-2

WG2881660-1 LF

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

94.8

94.8

94.1

90.8

94.6

95.2

104.4

100.2

98.6

97.8

98.3

94.1

90.7

100.9

95.3

93.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005
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Quality Control Report
Page 8 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4229282Batch
MB

MB

WG2881660-1

WG2882152-1

LF

LF

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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Quality Control Report
Page 9 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4229282

R4231331

Batch

Batch

MB

LCS

WG2882152-1

WG2881293-2

LF
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

100.7

100.5

100.8

98.1

100.9

94.2

99.9

98.3

100.9

99.7

100.1

92.5

100.6

100.1

99.7

100.2

100.2

99.9

102.1

93.6

93.1

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 10 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4231331Batch
LCS

MB

WG2881293-2

WG2881293-1

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

98.7

109.4

92.6

99.3

99.7

94.7

102.4

102.4

101.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002
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Quality Control Report
Page 11 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

Water

R4231331

R4241267

R4242938

R4242938

R4228571

R4242828

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

LCS

MB

WG2881293-1

WG2886610-11

WG2886610-9

WG2887388-18

WG2887388-17

WG2887388-18

WG2887388-17

WG2880909-3

WG2886129-14

WG2886129-13

CL-ORP

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.3

<0.0050

105.8

<0.0010

100.9

<0.0050

218

106.0

<0.0020

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

25-SEP-18

25-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

19-SEP-18

25-SEP-18

25-SEP-18

85-115

90-110

90-110

210-230

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

0.002
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Quality Control Report
Page 12 ofReport Date: 27-SEP-18Workorder: L2164999

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

R4236311

R4217130

R4242938

R4230047

R4231108

R4231310

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG2885064-12

WG2885064-11

WG2877742-26

WG2877742-25

WG2887388-18

WG2887388-17

WG2880452-11

WG2880452-14

WG2880452-10

WG2880452-13

WG2883140-6

WG2883140-5

WG2881745-5

WG2881745-4

L2164999-3
pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

8.21

7.03

102.2

<0.0010

102.9

<0.30

93.1

98.7

<10

<10

101.5

<0.050

96.0

24-SEP-18

24-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

21-SEP-18

21-SEP-18

20-SEP-18

0.04 0.2

6.9-7.1

80-120

90-110

85-115

85-115

75-125

85-115

pH

pH

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

0.001

0.3

10

10

0.05

J8.17

15



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4231310

R4217135

Batch

Batch

MB

LCS

MB

WG2881745-4

WG2877596-23

WG2877596-22

Total Suspended Solids

Turbidity

Turbidity

<1.0

98.5

<0.10

20-SEP-18

15-SEP-18

15-SEP-18

85-115

mg/L

%

NTU

1

0.1

15



Quality Control Report
Page 14 ofReport Date: 27-SEP-18Workorder: L2164999

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

15



Quality Control Report
Page 15 ofReport Date: 27-SEP-18Workorder: L2164999

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5

1
3
5

13-SEP-18 11:30
13-SEP-18 14:00
13-SEP-18 16:45

13-SEP-18 11:30
13-SEP-18 14:00
13-SEP-18 16:45

19-SEP-18 13:16
19-SEP-18 13:16
19-SEP-18 13:16

24-SEP-18 09:00
24-SEP-18 09:00
24-SEP-18 09:00

0.25
0.25
0.25

0.25
0.25
0.25

146
143
140

262
259
256

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2164999 were received on 15-SEP-18 08:40.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

15
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27-SEP-18 17:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2165000 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_LISP24_WS_2
0180913-1304

RG_LISP24_WS_2
0180913-1304_FB-

HG

RG_LI8_WS_2018
0913-0745

RG_LI8_WS_2018
0913-0745_FB-HG

L2165000-1 L2165000-2 L2165000-3 L2165000-4

11:06 11:06 07:45 07:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

927 800

469 401

8.31 8.29

332 432

1.8 2.5

644 541

0.24 0.33

<2.0 <2.0

225 193

2.8 <1.0

<1.0 <1.0

228 193

0.0097 0.0083

<0.25 <0.050

4.7 3.24

0.24 0.272

84.3 92.7

12.7 8.54

0.0054 0.0054

0.091 0.152

0.0013 0.0016

0.0020 0.0029

283 209

11.5 8.93

9.68 8.27

-8.5 -3.8

0.70 0.56

0.71 1.56

<0.0030 0.0030

0.00028 0.00021

0.00014 0.00010

0.0611 0.0689

<0.020 <0.020

<0.000050 <0.000050

0.015 0.014

0.320 0.115

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC



27-SEP-18 17:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2165000 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_LISP24_WS_2
0180913-1304

RG_LISP24_WS_2
0180913-1304_FB-

HG

RG_LI8_WS_2018
0913-0745

RG_LI8_WS_2018
0913-0745_FB-HG

L2165000-1 L2165000-2 L2165000-3 L2165000-4

11:06 11:06 07:45 07:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

121 107

0.00014 0.00015

<0.10 <0.10

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0456 0.0336

57.8 43.7

0.00041 0.00052

<0.00050 <0.00050 <0.00050 <0.00050

0.00164 0.00154

0.00946 0.00438

1.52 1.41

59.6 47.2

2.29 2.39

<0.000010 <0.000010

6.78 5.23

0.214 0.216

0.000012 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00461 0.00351

<0.00050 <0.00050

0.0142 0.0059

LAB

FIELD

LAB

LAB LAB

<0.0030 <0.0030

0.00027 0.00020

0.00011 0.00010

0.0629 0.0758

<0.020 <0.020

<0.000050 <0.000050

0.013 0.011

0.307 0.0367

106 92.6

0.00012 0.00013

Total Metals

Dissolved Metals



27-SEP-18 17:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2165000 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
13-SEP-18 13-SEP-18 13-SEP-18 13-SEP-18

RG_LISP24_WS_2
0180913-1304

RG_LISP24_WS_2
0180913-1304_FB-

HG

RG_LI8_WS_2018
0913-0745

RG_LI8_WS_2018
0913-0745_FB-HG

L2165000-1 L2165000-2 L2165000-3 L2165000-4

11:06 11:06 07:45 07:45

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.10 <0.10

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0353 0.0279

49.8 41.1

0.00024 0.00010

<0.0000050 <0.0000050

0.00146 0.00143

0.00872 0.00447

1.42 1.46

71.8 55.7

2.31 2.45

<0.000010 <0.000010

6.27 5.25

0.204 0.203

0.000011 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00424 0.00342

<0.00050 <0.00050

0.0138 0.0052

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

27-SEP-18 17:19 (MT)

L2165000 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2165000-1, -3
L2165000-1, -3
L2165000-1, -3
L2165000-1, -3
L2165000-1, -3
L2165000-1, -3
L2165000-1, -3
L2165000-1, -3
L2165000-1, -3
L2165000-1, -3

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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L2165000 CONTD....
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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Reference Information 27-SEP-18 17:19 (MT)

L2165000 CONTD....

7PAGE of

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 27-SEP-18Workorder: L2165000

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4237069

R4236311

R4229282

R4231331

R4242938

R4233388

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2885269-5

WG2885269-4

WG2885064-11

WG2885064-10

WG2881660-2

WG2881660-1

WG2881293-2

WG2881293-1

WG2887388-18

WG2887388-17

WG2883965-2

WG2883965-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

114.9

<2.0

109.1

<1.0

96.6

<0.000020

98.3

<0.000020

90.5

<0.050

103.0

<0.50

23-SEP-18

23-SEP-18

24-SEP-18

24-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

15-SEP-18

15-SEP-18

21-SEP-18

21-SEP-18

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

4

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 27-SEP-18Workorder: L2165000

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

R4233388

R4242938

R4236311

R4242938

R4225801

R4236811

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

WG2883965-2

WG2883965-1

WG2887388-18

WG2887388-17

WG2885064-11

WG2885064-10

WG2887388-18

WG2887388-17

WG2881390-6

WG2881409-2

WG2881390-5

WG2881409-1

WG2884858-2

WG2884858-1

NP

LF

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

103.5

<0.50

101.6

<0.50

100.2

<2.0

108.7

<0.020

101.2

99.7

<0.0000050

<0.0000050

98.9

<0.0000050

21-SEP-18

21-SEP-18

15-SEP-18

15-SEP-18

24-SEP-18

24-SEP-18

15-SEP-18

15-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

24-SEP-18

24-SEP-18

80-120

90-110

90-110

90-110

80-120

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

%

mg/L

mg/L

%

mg/L

0.5

0.5

2

0.02

0.000005

0.000005

0.000005
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Quality Control Report
Page 3 ofReport Date: 27-SEP-18Workorder: L2165000

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4232388

R4229282

Batch

Batch

LCS

MB

MS

LCS

WG2883162-2

WG2883162-1

WG2883162-4

WG2881660-2

L2165000-1

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

93.0

<0.00050

89.9

98.6

103.6

98.3

95.8

101.9

91.9

96.8

94.3

100.5

96.0

93.8

97.1

101.9

94.0

96.5

97.9

92.0

95.7

99.8

93.7

102.4

99.9

103.6

98.8

102.3

98.8

92.9

21-SEP-18

21-SEP-18

21-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005
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Quality Control Report
Page 4 ofReport Date: 27-SEP-18Workorder: L2165000

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4229282Batch
LCS

MB

WG2881660-2

WG2881660-1 LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

96.6

99.9

98.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 27-SEP-18Workorder: L2165000

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4231331Batch
LCS

MB

WG2881293-2

WG2881293-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

100.7

100.5

100.8

98.1

100.9

94.2

99.9

98.3

100.9

99.7

100.1

92.5

100.6

100.1

99.7

100.2

100.2

99.9

102.1

93.6

93.1

98.7

109.4

92.6

99.3

99.7

94.7

102.4

102.4

101.0

<0.0030

<0.00010

<0.00010

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 27-SEP-18Workorder: L2165000

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4231331

R4241267

Batch

Batch

MB

LCS

MB

WG2881293-1

WG2886610-11

WG2886610-9

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.3

<0.0050

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

20-SEP-18

25-SEP-18

25-SEP-18

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 7 ofReport Date: 27-SEP-18Workorder: L2165000

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4242938

R4242938

R4228571

R4242828

R4236311

R4217130

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

CRM

DUP

LCS

MB

LCS

LCS

MB

WG2887388-18

WG2887388-17

WG2887388-18

WG2887388-17

WG2880909-3

WG2880909-5

WG2880909-6

WG2886129-14

WG2886129-13

WG2885064-11

WG2877742-26

WG2877742-25

CL-ORP

CL-ORP

L2165000-3

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

105.8

<0.0010

100.9

<0.0050

218

222

435

106.0

<0.0020

7.03

102.2

<0.0010

15-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

19-SEP-18

19-SEP-18

19-SEP-18

25-SEP-18

25-SEP-18

24-SEP-18

15-SEP-18

15-SEP-18

3.5 15

90-110

90-110

210-230

210-230

80-120

6.9-7.1

80-120

%

mg/L

%

mg/L

mV

mV

mV

%

mg/L

pH

%

mg/L

0.001

0.005

0.002

0.001

J432

10



Quality Control Report
Page 8 ofReport Date: 27-SEP-18Workorder: L2165000

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4242938

R4230047

R4231108

R4231310

R4217135

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2887388-18

WG2887388-17

WG2880452-14

WG2880452-13

WG2883140-6

WG2883140-5

WG2881745-5

WG2881745-4

WG2877596-24

WG2877596-23

WG2877596-22

L2165000-3

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

102.9

<0.30

98.7

<10

101.5

<0.050

96.0

<1.0

0.33

98.5

<0.10

15-SEP-18

15-SEP-18

19-SEP-18

19-SEP-18

21-SEP-18

21-SEP-18

20-SEP-18

20-SEP-18

15-SEP-18

15-SEP-18

15-SEP-18

0.3 15

90-110

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

NTU

%

NTU

0.3

10

0.05

1

0.1

0.33

10



Quality Control Report
Page 9 ofReport Date: 27-SEP-18Workorder: L2165000

Sample Parameter Qualifier Definitions:

Description Qualifier      

J Duplicate results and limits are expressed in terms of absolute difference.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

10



Quality Control Report
Page 10 ofReport Date: 27-SEP-18Workorder: L2165000

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

1
3

13-SEP-18 11:06
13-SEP-18 07:45

13-SEP-18 11:06
13-SEP-18 07:45

19-SEP-18 13:16
19-SEP-18 13:16

24-SEP-18 09:00
24-SEP-18 09:00

0.25
0.25

0.25
0.25

146
150

262
265

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2165000 were received on 15-SEP-18 08:40.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

10





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

18-OCT-18

Lab Work Order #: L2183579

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
26-OCT-18 09:44 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAM/RAEMPJob Reference: 
VPO00563588Project P.O. #: 

C of C Numbers:
Legal Site Desc: 



26-OCT-18 09:44 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183579 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
15-OCT-18 15-OCT-18 15-OCT-18 15-OCT-18 16-OCT-18

RG_BULL_WS_20
181015_1745

RG_BULL_WS_20
181015_1745_FB-

HG

RG_DUP_WS_201
81015_1745

RG_DUP_WS_201
81015_1745_FB-

HG

RG_FH_WS_2018
1016_1630

L2183579-1 L2183579-2 L2183579-3 L2183579-4 L2183579-5

17:45 17:45 17:45 17:45 16:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

378 391 281

194 197 144

8.33 8.41 8.45

374 399 269

<1.0 <1.0 <1.0

231 234 166

0.24 0.28 0.19

<1.0 <1.0 <1.0

151 165 170

4.8 6.6 7.2

<1.0 <1.0 <1.0

155 172 177

0.0384 0.0244 0.0133

<0.050 <0.050 <0.050

1.03 0.96 <0.50

0.176 0.172 0.080

89.1 84.2 80.1

0.0673 0.0653 0.0069

<0.0010 <0.0010 <0.0010

0.087 0.077 0.076

0.0022 0.0030 0.0020

0.0039 0.0035 0.0046

62.3 62.1 4.32

4.44 4.77 3.63

3.96 4.01 2.91

-5.8 -8.6 -11.0

0.59 <0.50 0.54

<0.50 0.67 0.88

<0.0030 <0.0030 0.0040

<0.00010 <0.00010 <0.00010

0.00034 0.00030 0.00020

0.0299 0.0294 0.0443

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0056 0.0083 0.0051

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183579 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS
16-OCT-18 16-OCT-18

RG_FH_WS_2018
1016_1630_FB-HG

RG_FB_WS_20181
016_1630

L2183579-6 L2183579-7

16:30 16:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

6.2

<0.50

6.21

452

<1.0

<10

<0.10

1.8

1.3

<1.0

<1.0

1.3

0.0062

<0.050

<0.50

<0.020

4.1

<0.0050

<0.0010

0.0013

0.0048

<0.30

<0.10

<0.10

-92.2

<0.50

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



26-OCT-18 09:44 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183579 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
15-OCT-18 15-OCT-18 15-OCT-18 15-OCT-18 16-OCT-18

RG_BULL_WS_20
181015_1745

RG_BULL_WS_20
181015_1745_FB-

HG

RG_DUP_WS_201
81015_1745

RG_DUP_WS_201
81015_1745_FB-

HG

RG_FH_WS_2018
1016_1630

L2183579-1 L2183579-2 L2183579-3 L2183579-4 L2183579-5

17:45 17:45 17:45 17:45 16:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

55.0 54.9 44.3

0.00031 0.00029 0.00028

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0026 0.0025 <0.0010

15.6 15.1 9.62

0.00025 0.00020 0.00068

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000840 0.000829 0.000272

<0.00050 <0.00050 <0.00050

0.368 0.365 0.262

0.649 0.681 0.170

2.12 2.15 2.09

<0.000010 <0.000010 <0.000010

1.50 1.48 0.584

0.243 0.236 0.0576

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000682 0.000669 0.000256

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00030 0.00034 0.00018

0.0302 0.0297 0.0438

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

53.6 54.5 41.8

0.00025 0.00025 0.00019

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals



26-OCT-18 09:44 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183579 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS
16-OCT-18 16-OCT-18

RG_FH_WS_2018
1016_1630_FB-HG

RG_FB_WS_20181
016_1630

L2183579-6 L2183579-7

16:30 16:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050

0.00026

<0.10

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.00050 <0.00050

<0.000050

<0.00050

<0.050

<0.050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

LAB

LAB

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

<0.050

<0.00010

<0.10

Total Metals

Dissolved Metals

RRV



26-OCT-18 09:44 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183579 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
15-OCT-18 15-OCT-18 15-OCT-18 15-OCT-18 16-OCT-18

RG_BULL_WS_20
181015_1745

RG_BULL_WS_20
181015_1745_FB-

HG

RG_DUP_WS_201
81015_1745

RG_DUP_WS_201
81015_1745_FB-

HG

RG_FH_WS_2018
1016_1630

L2183579-1 L2183579-2 L2183579-3 L2183579-4 L2183579-5

17:45 17:45 17:45 17:45 16:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0026 0.0026 <0.0010

14.6 14.8 9.64

0.00012 0.00010 0.00039

<0.0000050 <0.0000050 <0.0000050

0.000817 0.000832 0.000270

<0.00050 <0.00050 <0.00050

0.358 0.352 0.244

0.626 0.665 0.169

2.01 2.04 1.97

<0.000010 <0.000010 <0.000010

1.55 1.59 0.616

0.246 0.252 0.0580

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000720 0.000701 0.000268

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



26-OCT-18 09:44 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183579 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS
16-OCT-18 16-OCT-18

RG_FH_WS_2018
1016_1630_FB-HG

RG_FB_WS_20181
016_1630

L2183579-6 L2183579-7

16:30 16:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050

<0.050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010

Dissolved Metals



Reference Information

DLHC

DUP-H

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Duplicate results outside ALS DQO, due to sample heterogeneity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

26-OCT-18 09:44 (MT)

L2183579 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-1, -3, -5, -7
L2183579-1, -3, -5, -7
L2183579-1, -3, -5, -7
L2183579-1, -3, -5, -7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7
L2183579-7

Cadmium (Cd)-Total
Cobalt (Co)-Total
Iron (Fe)-Total
Manganese (Mn)-Total
Zinc (Zn)-Total
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Titanium (Ti)-Total
Uranium (U)-Total

DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL   
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NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 26-OCT-18Workorder: L2183579

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4294875

R4292115

R4294831

R4294330

R4288142

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

LCS

MB

MB

LCS

MB

DUP

LCS

MB

LCS

MB

WG2911230-14

WG2911230-17

WG2911230-13

WG2911230-16

WG2910202-14

WG2910202-17

WG2910202-13

WG2910202-16

WG2911136-2

WG2911136-1

WG2910634-3

WG2910634-2

WG2910634-1

WG2908495-14

WG2908495-13

LF

L2183579-5

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

106.0

101.5

1.7

1.7

101.9

100.3

<1.0

<1.0

96.2

<0.000020

<0.000020

99.3

<0.000020

101.4

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

21-OCT-18

21-OCT-18

21-OCT-18

21-OCT-18

23-OCT-18

23-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

18-OCT-18

N/A 20

85-115

85-115

85-115

85-115

80-120

80-120

85-115

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

1

1

0.00002

0.00002

RPD-NA<0.000020
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

R4288142

R4299000

R4299000

R4288142

R4292115

Batch

Batch

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

LCS

LCS

MB

MB

LCS

MB

LCS

LCS

MB

MB

WG2908495-13

WG2913896-2

WG2913896-6

WG2913896-1

WG2913896-5

WG2913896-2

WG2913896-6

WG2913896-1

WG2913896-5

WG2908495-14

WG2908495-13

WG2910202-14

WG2910202-17

WG2910202-13

WG2910202-16

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.050

107.9

94.4

<0.50

<0.50

96.4

95.3

<0.50

<0.50

100.7

<0.50

98.5

100.6

<2.0

18-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

18-OCT-18

18-OCT-18

21-OCT-18

21-OCT-18

21-OCT-18

80-120

80-120

80-120

80-120

90-110

90-110

90-110

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

uS/cm

0.05

0.5

0.5

0.5

0.5

0.5

2
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4292115

R4288142

R4295536

R4296747

R4294831

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2910202-16

WG2908495-14

WG2908495-13

WG2912920-2

WG2912920-1

WG2912912-2

WG2912912-1

WG2911136-2

LF

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

<2.0

103.8

<0.020

101.7

<0.0000050

82.8

<0.00050

92.8

100.2

92.1

93.0

100.2

97.6

94.9

99.7

91.6

92.4

91.0

93.3

21-OCT-18

18-OCT-18

18-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

uS/cm

%

mg/L

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

2

0.02

0.000005

0.0005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4294831Batch
LCS

MB

WG2911136-2

WG2911136-1 LF

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

100.1

94.3

95.6

93.9

99.5

91.3

94.6

97.7

95.0

94.3

99.8

99.8

99.8

94.9

87.0

104.7

93.2

90.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4294831

R4294330

Batch

Batch

MB

DUP

WG2911136-1

WG2910634-3

LF

L2183579-5

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0034

<0.00010

0.00020

0.0458

<0.000050

<0.010

0.0000056

43.5

0.00028

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

10.4

0.00071

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

17

N/A

0.6

3.5

N/A

N/A

9.8

1.9

1.3

N/A

N/A

N/A

N/A

N/A

7.6

4.9

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0040

<0.00010

0.00020

0.0443

<0.000050

<0.010

0.0000051

44.3

0.00028

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

9.62

0.00068
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Quality Control Report
Page 6 ofReport Date: 26-OCT-18Workorder: L2183579

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4294330Batch
DUP

LCS

WG2910634-3

WG2910634-2

L2183579-5
Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

0.000279

<0.00050

0.268

0.000136

2.14

<0.000010

0.611

0.0549

<0.000010

<0.00010

<0.010

0.000259

<0.00050

<0.0030

98.8

101.9

96.9

99.0

103.3

102.9

96.0

98.1

101.2

95.2

96.1

94.9

103.4

95.4

94.4

101.0

100.5

97.0

100.4

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

2.5

N/A

2.3

0.000035

2.5

N/A

4.5

4.7

N/A

N/A

N/A

1.3

N/A

N/A

20

20

20

0.0001

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.000272

<0.00050

0.262

0.000170

2.09

<0.000010

0.584

0.0576

<0.000010

<0.00010

<0.010

0.000256

<0.00050

<0.0030
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Quality Control Report
Page 7 ofReport Date: 26-OCT-18Workorder: L2183579

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4294330Batch
LCS

MB

WG2910634-2

WG2910634-1

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

96.1

103.2

96.0

101.9

93.4

107.2

97.8

96.9

103.4

99.1

99.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001
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Quality Control Report
Page 8 ofReport Date: 26-OCT-18Workorder: L2183579

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4294330

R4295543

Batch

Batch

MB

LCS

WG2910634-1

WG2911903-2

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

95.2

96.7

91.0

100.1

95.5

95.3

94.8

102.1

91.4

93.0

92.4

92.0

95.5

97.6

96.0

91.6

101.2

91.8

95.9

96.0

94.2

99.7

102.7

106.5

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

22-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 9 ofReport Date: 26-OCT-18Workorder: L2183579

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4295543Batch
LCS

MB

WG2911903-2

WG2911903-1

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

94.4

95.7

84.5

99.1

94.5

92.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003
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Quality Control Report
Page 10 ofReport Date: 26-OCT-18Workorder: L2183579

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

Water

R4295543

R4295198

R4288142

R4288142

R4295222

R4293368

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

LCS

MB

WG2911903-1

WG2911823-20

WG2911823-19

WG2908495-14

WG2908495-13

WG2908495-14

WG2908495-13

WG2912008-4

WG2910813-14

WG2910813-13

CL-ORP

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.000010

<0.00050

<0.0030

102.7

<0.0050

102.9

<0.0010

100.9

<0.0050

213

109.0

<0.0020

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

23-OCT-18

22-OCT-18

22-OCT-18

85-115

90-110

90-110

210-230

80-120

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

0.00001

0.0005

0.003

0.005

0.001

0.005

0.002
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Quality Control Report
Page 11 ofReport Date: 26-OCT-18Workorder: L2183579

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4292115

R4288687

R4288142

R4291667

R4296702

Batch

Batch

Batch

Batch

Batch

LCS

LCS

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

LCS

MB

WG2910202-14

WG2910202-17

WG2907892-11

WG2907892-10

WG2907892-9

WG2907892-12

WG2908495-14

WG2908495-13

WG2908892-3

WG2908892-2

WG2908892-1

WG2911487-11

WG2911487-10

L2183579-1

L2183579-1

L2183579-3

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

7.02

7.02

0.0023

104.0

<0.0010

115.3

101.4

<0.30

232

97.5

<10

99.6

<10

21-OCT-18

21-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

19-OCT-18

19-OCT-18

19-OCT-18

23-OCT-18

23-OCT-18

7.0

0.6

20

20

6.9-7.1

6.9-7.1

80-120

70-130

90-110

85-115

85-115

pH

pH

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

0.001

0.3

10

10

0.0022

234
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Quality Control Report
Page 12 ofReport Date: 26-OCT-18Workorder: L2183579

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4291748

R4291555

R4289142

R4289537

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2908924-10

WG2908924-9

WG2908954-2

WG2908954-1

WG2907648-14

WG2907648-13

WG2908994-8

WG2908994-7

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

113.3

<0.050

97.2

<1.0

97.5

<0.10

97.5

<0.10

22-OCT-18

22-OCT-18

19-OCT-18

19-OCT-18

18-OCT-18

18-OCT-18

19-OCT-18

19-OCT-18

75-125

85-115

85-115

85-115

%

mg/L

%

mg/L

%

NTU

%

NTU

0.05

1

0.1

0.1
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Quality Control Report
Page 13 ofReport Date: 26-OCT-18Workorder: L2183579

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 14 ofReport Date: 26-OCT-18Workorder: L2183579

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7

1
3
5
7

15-OCT-18 17:45
15-OCT-18 17:45
16-OCT-18 16:30
16-OCT-18 16:30

15-OCT-18 17:45
15-OCT-18 17:45
16-OCT-18 16:30
16-OCT-18 16:30

23-OCT-18 13:00
23-OCT-18 13:00
23-OCT-18 13:00
23-OCT-18 13:00

21-OCT-18 00:00
21-OCT-18 00:00
21-OCT-18 00:00
21-OCT-18 00:00

0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25

187
187
164
164

126
126
103
103

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2183579 were received on 18-OCT-18 09:15.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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7

WATER

WS WS WS
04-SEP-19 04-SEP-19 04-SEP-19

RG_FOUEW_WS_
2019-09-04_1300

RG_RIVER_WS_2
019-09-04_1300

RG_FBLANK_WS_
2019-09-04_1300

L2342868-1 L2342868-2 L2342868-3

13:00 13:00 13:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

854 856 <2.0

485 500 <0.50

8.29 8.27 4.99

453 447 504

<1.0 <1.0 <1.0

619 639 <10

0.37 0.18 <0.10

<1.0 <1.0 1.7

223 226 <1.0

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

223 226 <1.0

0.0246 0.0116 <0.0050

<0.050 <0.050 <0.050

1.17 1.12 <0.50

0.155 0.154 <0.020

97.8 100 318

14.3 14.4 0.0424

0.0120 0.0097 0.0027

<0.050 <0.050 <0.050

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020

218 216 <0.30

10.1 10.1 <0.10

9.83 10.1 <0.10

-1.1 0.1 52.1

0.94 0.58 <0.50

1.02 0.62 <0.50

0.0047 0.0042 <0.0030

0.00013 0.00014 <0.00010

<0.00010 <0.00010 <0.00010

0.0904 0.0882 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.012 0.012 <0.010

0.0333 0.0299 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV

RRV

RRV

TKNI TKNI

RRV
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Sample ID 
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Client ID

Sampled Date
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Sampled Time
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WATER

WS WS WS
04-SEP-19 04-SEP-19 04-SEP-19

RG_FOUEW_WS_
2019-09-04_1300

RG_RIVER_WS_2
019-09-04_1300

RG_FBLANK_WS_
2019-09-04_1300

L2342868-1 L2342868-2 L2342868-3

13:00 13:00 13:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

114 117 <0.050

0.00012 0.00018 <0.00010

0.14 0.13 <0.10

<0.00050 <0.00050 <0.00050

0.013 0.012 <0.010

<0.000050 <0.000050 <0.000050

0.0297 0.0305 <0.0010

53.4 54.4 <0.10

0.00390 0.00369 <0.00010

<0.00050 <0.00050 <0.00050

0.000893 0.000922 <0.000050

0.00101 0.00097 <0.00050

1.70 1.67 <0.050

61.0 61.8 <0.050

2.29 2.33 <0.10

<0.000010 <0.000010 <0.000010

2.04 2.05 <0.050

0.144 0.147 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 0.00012 <0.00010

<0.010 <0.010 <0.010

0.00295 0.00289 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00013 0.00013 <0.00010

<0.00010 <0.00010 <0.00010

0.0927 0.0935 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 0.011 <0.010

0.0296 0.0300 <0.0050

110 113 <0.050

<0.00010 <0.00010 <0.00010

0.12 0.13 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS
04-SEP-19 04-SEP-19 04-SEP-19

RG_FOUEW_WS_
2019-09-04_1300

RG_RIVER_WS_2
019-09-04_1300

RG_FBLANK_WS_
2019-09-04_1300

L2342868-1 L2342868-2 L2342868-3

13:00 13:00 13:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0285 0.0287 <0.0010

51.1 52.7 <0.10

0.00244 0.00272 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.000901 0.000901 <0.000050

0.00095 0.00097 <0.00050

1.72 1.77 <0.050

61.5 63.0 <0.050

2.07 2.06 <0.050

<0.000010 <0.000010 <0.000010

2.03 2.07 <0.050

0.142 0.145 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00272 0.00285 <0.000010

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

15-SEP-19 17:57 (MT)

L2342868 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2342868-1, -2, -3
L2342868-1, -2, -3
L2342868-1, -2, -3
L2342868-1, -2, -3

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects Pr

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 15-SEP-19Workorder: L2342868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4789448

R4789379

R4799410

R4797110

R4790611

R4797308

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3155958-14

WG3155958-13

WG3155938-8

WG3155938-7

WG3155731-2

WG3155731-1

WG3156061-2

WG3156061-1

WG3156349-6

WG3156349-5

WG3158432-2

WG3158432-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

100.4

1.3

100.7

<1.0

89.8

<0.000020

89.7

<0.000020

101.3

<0.050

107.1

<0.50

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

06-SEP-19

06-SEP-19

10-SEP-19

10-SEP-19

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 15-SEP-19Workorder: L2342868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4797308

R4790611

R4789379

R4790611

R4791681

R4799468

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3158432-2

WG3158432-1

WG3156349-6

WG3156349-5

WG3155938-8

WG3155938-7

WG3156349-6

WG3156349-5

WG3157157-10

WG3157157-9

WG3158996-2

WG3158996-1

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

115.8

<0.50

103.6

<0.50

98.7

<2.0

106.9

<0.020

95.0

<0.0000050

84.4

<0.00050

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

08-SEP-19

08-SEP-19

06-SEP-19

06-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 15-SEP-19Workorder: L2342868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4799410Batch
LCS

MB

WG3155731-2

WG3155731-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

100.3

102.6

98.8

101.5

98.3

91.1

97.5

95.7

100.1

98.3

98.2

98.5

98.3

93.6

100.6

97.7

97.1

99.3

100.4

96.1

98.5

103.7

101.5

100.5

94.9

99.1

97.7

97.4

101.4

99.4

<0.0010

<0.00010

<0.00010

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 15-SEP-19Workorder: L2342868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4799410

R4796861

Batch

Batch

MB

LCS

WG3155731-1

WG3156061-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Sodium (Na)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

112.9

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-1980-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 15-SEP-19Workorder: L2342868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4797110Batch
LCS

MB

WG3156061-2

WG3156061-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

101.7

98.8

100.6

104.3

94.2

111.4

93.5

105.3

100.6

94.1

90.7

97.6

94.1

86.7

114.7

103.1

97.5

94.4

111.7

102.9

101.6

96.2

112.3

96.3

96.8

102.0

96.2

98.6

100.7

<0.0030

<0.00010

<0.00010

<0.00010

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

11



Quality Control Report
Page 6 ofReport Date: 15-SEP-19Workorder: L2342868

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4797110

R4797611

Batch

Batch

MB

DUP

LCS

LCS

MB

WG3156061-1

WG3157258-15

WG3157258-10

WG3157258-14

WG3157258-13

L2342868-3

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

0.0060

109.2

109.9

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

N/A 20

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

RPD-NA<0.0050
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

R4797611

R4790611

R4790611

R4798668

R4789590

Batch

Batch

Batch

Batch

Batch

MB

MB

MS

LCS

MB

LCS

MB

CRM

DUP

DUP

LCS

MB

MS

WG3157258-13

WG3157258-9

WG3157258-16

WG3156349-6

WG3156349-5

WG3156349-6

WG3156349-5

WG3156476-1

WG3156476-13

WG3155875-11

WG3155875-10

WG3155875-9

WG3155875-12

L2342868-3

CL-ORP

L2342868-3

L2342868-3

L2342868-3

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.0050

<0.0050

98.0

101.4

<0.0010

103.6

<0.0050

226

506

<0.0020

119.7

<0.0020

123.2

10-SEP-19

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

09-SEP-19

09-SEP-19

09-SEP-19

09-SEP-19

09-SEP-19

09-SEP-19

2.0

N/A

15

20

75-125

90-110

90-110

210-230

80-120

70-130

mg/L

mg/L

%

%

mg/L

%

mg/L

mV

mV

mg/L

%

mg/L

%

0.005

0.005

0.001

0.005

0.002

J

RPD-NA

504

<0.0020
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4789379

R4785668

R4790611

R4789208

R4795109

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

WG3155938-8

WG3154558-6

WG3154558-5

WG3156349-6

WG3156349-5

WG3153835-21

WG3153835-20

WG3153835-19

WG3157524-10

WG3157524-14

WG3157524-18

WG3157524-2

WG3157524-6

WG3157524-1

WG3157524-13

L2342868-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

7.03

99.2

<0.0010

101.5

<0.30

621

103.4

<10

106.3

106.5

103.0

105.8

104.9

<0.050

08-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

0.2 20

6.9-7.1

80-120

90-110

85-115

75-125

75-125

75-125

75-125

75-125

pH

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

%

%

%

mg/L

0.001

0.3

10

0.05

619
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4795109

R4797049

R4785610

Batch

Batch

Batch

MB

MB

MB

MB

LCS

MB

LCS

MB

WG3157524-13

WG3157524-17

WG3157524-5

WG3157524-9

WG3156335-10

WG3156335-9

WG3154591-8

WG3154591-7

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

<0.050

<0.050

<0.050

96.9

<1.0

94.0

<0.10

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

85-115

85-115

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

NTU

0.05

0.05

0.05

0.05

1

0.1
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Quality Control Report
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

04-SEP-19 13:00
04-SEP-19 13:00
04-SEP-19 13:00

04-SEP-19 13:00
04-SEP-19 13:00
04-SEP-19 13:00

09-SEP-19 09:00
09-SEP-19 09:00
09-SEP-19 09:00

08-SEP-19 09:00
08-SEP-19 09:00
08-SEP-19 09:00

0.25
0.25
0.25

0.25
0.25
0.25

116
116
116

92
92
92

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2342868 were received on 06-SEP-19 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

11





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

06-SEP-19

Lab Work Order #: L2342971

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
13-SEP-19 17:05 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

Regional EffectsC of C Numbers:
Legal Site Desc: 



13-SEP-19 17:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS
04-SEP-19

GH_TC2_WS_201
9-09-04_1330

L2342971-1

13:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1620

1070

8.31

277

2.3

1430

0.98

<1.0

165

2.6

<1.0

167

0.0141

<0.25

14.1

<0.10

100

12.9

0.0159

0.131

0.0011

0.0048

826

21.9

22.0

0.2

2.92

3.06

0.0295

0.00017

0.00021

0.0644

<0.020

<0.000050

0.027

0.0186

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS
04-SEP-19

GH_TC2_WS_201
9-09-04_1330

L2342971-1

13:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

203

<0.00010

<0.10

<0.00050

0.037

<0.000050

0.0235

133

0.00346

<0.00050

0.00130

0.00103

1.82

128

3.41

<0.000010

10.9

0.484

0.000010

<0.00010

<0.010

0.00479

<0.00050

<0.0030

LAB

LAB

<0.0030

0.00015

0.00021

0.0667

<0.020

<0.000050

0.025

0.0121

224

<0.00010

<0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS
04-SEP-19

GH_TC2_WS_201
9-09-04_1330

L2342971-1

13:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

0.0220

124

0.00034

<0.0000050

0.00131

0.00093

1.85

126

2.97

<0.000010

12.1

0.523

0.000014

<0.00010

<0.010

0.00449

<0.00050

<0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

13-SEP-19 17:05 (MT)

L2342971 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1
L2342971-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Nickel (Ni)-Total
Strontium (Sr)-Total
Zinc (Zn)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 13-SEP-19Workorder: L2342971

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4789448

R4789379

R4796861

R4802688

R4789491

R4798448

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG3155958-14

WG3155958-13

WG3155938-11

WG3155938-10

WG3157969-2

WG3157969-1

WG3157969-4

WG3157841-2

WG3157841-1

WG3156041-6

WG3156041-5

WG3158769-2

WG3158769-1

LF

L2342971-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

100.4

1.3

103.6

<1.0

95.3

<0.000020

91.8

96.9

<0.000020

100.5

<0.050

94.4

<0.50

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

06-SEP-19

06-SEP-19

10-SEP-19

10-SEP-19

85-115

85-115

80-120

70-130

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

11



Quality Control Report
Page 2 ofReport Date: 13-SEP-19Workorder: L2342971

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4798448

R4789491

R4789379

R4789491

R4795914

R4801113

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3158769-2

WG3158769-1

WG3156041-6

WG3156041-5

WG3155938-11

WG3155938-10

WG3156041-6

WG3156041-5

WG3157872-2

WG3157872-1

WG3159601-2

WG3159601-1

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

102.7

<0.50

101.0

<0.50

100.1

<2.0

103.0

<0.020

98.2

<0.0000050

103.0

<0.00050

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

08-SEP-19

08-SEP-19

06-SEP-19

06-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 13-SEP-19Workorder: L2342971

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4796861Batch
LCS

MB

WG3157969-2

WG3157969-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

101.5

99.3

101.1

101.9

96.5

98.2

99.4

96.6

104.0

102.3

99.4

98.5

95.8

90.9

98.7

103.1

98.0

101.2

103.2

100.0

98.4

96.8

104.6

98.3

93.3

97.0

96.8

92.6

103.2

95.6

<0.0010

<0.00010

<0.00010

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 13-SEP-19Workorder: L2342971

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4796861Batch
MB

MS

WG3157969-1

WG3157969-4

LF

L2342971-1

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.3

97.9

103.8

N/A

86.9

99.4

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 13-SEP-19Workorder: L2342971

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4796861

R4802688

Batch

Batch

MS

LCS

WG3157969-4

WG3157841-2

L2342971-1
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

100.9

N/A

103.4

98.1

94.2

97.7

91.0

92.7

N/A

100.0

95.8

96.8

97.2

N/A

91.6

91.6

N/A

N/A

87.0

96.0

97.7

N/A

102.7

93.9

99.7

100.5

98.5

96.7

99.6

100.7

99.7

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

-

-

70-130

70-130

70-130

-

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 6 ofReport Date: 13-SEP-19Workorder: L2342971

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4802688Batch
LCS

MB

WG3157841-2

WG3157841-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

97.9

99.4

97.8

98.9

101.2

97.7

96.7

100.4

100.8

98.2

99.0

100.5

101.9

103.0

99.0

102.3

96.8

98.0

97.1

96.7

96.8

101.7

99.1

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 7 ofReport Date: 13-SEP-19Workorder: L2342971

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4802688

R4797611

R4789491

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3157841-1

WG3157258-14

WG3157258-13

WG3156041-6

WG3156041-5

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

109.9

<0.0050

102.4

<0.0010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 8 ofReport Date: 13-SEP-19Workorder: L2342971

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4789491

R4798668

R4794549

R4789379

R4785668

R4789491

R4789208

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG3156041-6

WG3156041-5

WG3156476-1

WG3157489-67

WG3157489-65

WG3155938-11

WG3154558-10

WG3154558-9

WG3156041-6

WG3156041-5

WG3153835-14

WG3153835-13

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

101.4

<0.0050

226

95.6

<0.0020

7.03

98.0

<0.0010

101.2

<0.30

97.2

06-SEP-19

06-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

08-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

90-110

210-230

80-120

6.9-7.1

80-120

90-110

85-115

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

0.3
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Quality Control Report
Page 9 ofReport Date: 13-SEP-19Workorder: L2342971

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4789208

R4795109

R4797049

R4785610

Batch

Batch

Batch

Batch

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

WG3153835-13

WG3157524-10

WG3157524-14

WG3157524-18

WG3157524-2

WG3157524-6

WG3157524-1

WG3157524-13

WG3157524-17

WG3157524-5

WG3157524-9

WG3156335-10

WG3156335-9

WG3154591-11

WG3154591-10

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<10

106.3

106.5

103.0

105.8

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

96.9

<1.0

94.5

<0.10

06-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

75-125

75-125

75-125

75-125

75-125

85-115

85-115

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

NTU

10

0.05

0.05

0.05

0.05

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 13-SEP-19Workorder: L2342971

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 13-SEP-19Workorder: L2342971

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

04-SEP-19 13:30

04-SEP-19 13:30

09-SEP-19 09:00

08-SEP-19 09:00

0.25

0.25

115

91

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2342971 were received on 06-SEP-19 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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8

WATER

WS WS
04-SEP-19 04-SEP-19

RG_MI25_WS_201
9-09-04_1315

RG_GRDS_WS_20
19-09-04_1400

L2342983-1 L2342983-2

13:15 14:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

284 578

161 335

8.22 8.45

280 272

<1.0 2.8

176 393

0.18 0.65

<1.0 <1.0

149 178

<1.0 8.6

<1.0 <1.0

149 187

0.0064 0.0113

<0.050 <0.050

<0.50 1.03

0.078 0.240

103 100

0.0153 0.376

<0.0010 0.0018

0.055 0.185

0.0045 <0.0010

0.0040 0.0100

14.2 143

3.27 6.78

3.37 6.81

1.6 0.2

<0.50 <0.50

<0.50 <0.50

0.0076 0.0137

<0.00010 <0.00010

0.00019 0.00015

0.0530 0.0636

<0.020 <0.020

<0.000050 <0.000050

0.018 <0.010

0.0131 0.0155

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLM DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS
04-SEP-19 04-SEP-19

RG_MI25_WS_201
9-09-04_1315

RG_GRDS_WS_20
19-09-04_1400

L2342983-1 L2342983-2

13:15 14:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

41.6 70.4

0.00022 0.00021

<0.10 <0.10

<0.00050 <0.00050

<0.010 0.018

<0.000050 <0.000050

0.0055 0.0079

12.3 39.0

0.00041 0.00266

<0.00050 <0.00050

0.000939 0.00109

<0.00050 <0.00050

0.533 0.867

0.237 23.0

2.57 2.68

<0.000010 <0.000010

3.18 1.96

0.150 0.141

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000247 0.00199

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00020 0.00015

0.0550 0.0676

<0.020 <0.020

<0.000050 <0.000050

0.017 <0.010

0.0103 0.0092

45.6 74.7

0.00020 0.00015

<0.10 <0.10

Total Metals

Dissolved Metals



13-SEP-19 17:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS
04-SEP-19 04-SEP-19

RG_MI25_WS_201
9-09-04_1315

RG_GRDS_WS_20
19-09-04_1400

L2342983-1 L2342983-2

13:15 14:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0049 0.0068

11.4 36.1

0.00019 0.00056

<0.0000050 <0.0000050

0.000915 0.00105

<0.00050 <0.00050

0.531 0.862

0.170 24.3

2.26 2.29

<0.000010 <0.000010

3.37 2.03

0.156 0.146

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000224 0.00188

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

DLM

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

13-SEP-19 17:30 (MT)

L2342983 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2
L2342983-1, -2

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Nickel (Ni)-Total
Strontium (Sr)-Total
Zinc (Zn)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 13-SEP-19Workorder: L2342983

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4789448

R4789379

R4796861

R4802688

R4789491

R4798448

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3155958-14

WG3155958-13

WG3155938-11

WG3155938-10

WG3157969-3

WG3157969-2

WG3157969-1

WG3157841-2

WG3157841-1

WG3156041-6

WG3156041-5

WG3158769-2

WG3158769-1

L2342983-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

100.4

1.3

103.6

<1.0

<0.000020

95.3

<0.000020

96.9

<0.000020

100.5

<0.050

94.4

<0.50

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

06-SEP-19

06-SEP-19

10-SEP-19

10-SEP-19

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

RPD-NA<0.000020
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Quality Control Report
Page 2 ofReport Date: 13-SEP-19Workorder: L2342983

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4798448

R4789491

R4789379

R4789491

R4795914

R4801113

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3158769-2

WG3158769-1

WG3156041-6

WG3156041-5

WG3155938-11

WG3155938-10

WG3156041-6

WG3156041-5

WG3157872-2

WG3157872-1

WG3159601-2

WG3159601-1

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

102.7

<0.50

101.0

<0.50

100.1

<2.0

103.0

<0.020

98.2

<0.0000050

103.0

<0.00050

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

08-SEP-19

08-SEP-19

06-SEP-19

06-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 13-SEP-19Workorder: L2342983

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4796861Batch
DUP

LCS

WG3157969-3

WG3157969-2

L2342983-1
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0030

<0.00010

0.00021

0.0574

<0.000050

0.016

0.0000090

43.0

0.00019

<0.00010

<0.00050

<0.010

<0.000050

0.0047

11.4

0.00022

0.000940

<0.00050

0.534

0.000195

2.34

<0.000010

3.42

0.154

<0.000010

<0.00010

<0.010

0.000226

<0.00050

<0.0010

101.5

99.3

101.1

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

N/A

N/A

5.5

4.2

N/A

5.9

13

5.9

3.2

N/A

N/A

N/A

N/A

2.3

0.0

12

2.8

N/A

0.5

13

3.5

N/A

1.6

1.7

N/A

N/A

N/A

0.7

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00020

0.0550

<0.000050

0.017

0.0000103

45.6

0.00020

<0.00010

<0.00050

<0.010

<0.000050

0.0049

11.4

0.00019

0.000915

<0.00050

0.531

0.000170

2.26

<0.000010

3.37

0.156

<0.000010

<0.00010

<0.010

0.000224

<0.00050

<0.0010
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Quality Control Report
Page 4 ofReport Date: 13-SEP-19Workorder: L2342983

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4796861Batch
LCS

MB

WG3157969-2

WG3157969-1 LF

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

101.9

96.5

98.2

99.4

96.6

104.0

102.3

99.4

98.5

95.8

90.9

98.7

103.1

98.0

101.2

103.2

100.0

98.4

96.8

104.6

98.3

93.3

97.0

96.8

92.6

103.2

95.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

11



Quality Control Report
Page 5 ofReport Date: 13-SEP-19Workorder: L2342983

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4796861

R4802688

Batch

Batch

MB

LCS

WG3157969-1

WG3157841-2

LF
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.7

100.5

98.5

96.7

99.6

100.7

99.7

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 13-SEP-19Workorder: L2342983

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4802688Batch
LCS

MB

WG3157841-2

WG3157841-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

97.9

99.4

97.8

98.9

101.2

97.7

96.7

100.4

100.8

98.2

99.0

100.5

101.9

103.0

99.0

102.3

96.8

98.0

97.1

96.7

96.8

101.7

99.1

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4802688

R4797611

R4789491

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3157841-1

WG3157258-14

WG3157258-13

WG3156041-6

WG3156041-5

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

109.9

<0.0050

102.4

<0.0010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4789491

R4798668

R4794549

R4789379

R4785668

R4789491

R4789208

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG3156041-6

WG3156041-5

WG3156476-1

WG3157489-67

WG3157489-65

WG3155938-11

WG3154558-10

WG3154558-9

WG3156041-6

WG3156041-5

WG3153835-20

WG3153835-19

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

101.4

<0.0050

226

95.6

<0.0020

7.03

98.0

<0.0010

101.2

<0.30

103.4

06-SEP-19

06-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

08-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

90-110

210-230

80-120

6.9-7.1

80-120

90-110

85-115

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

0.3
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4789208

R4795109

R4797049

R4785610

Batch

Batch

Batch

Batch

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

WG3153835-19

WG3157524-10

WG3157524-14

WG3157524-18

WG3157524-2

WG3157524-6

WG3157524-1

WG3157524-13

WG3157524-17

WG3157524-5

WG3157524-9

WG3156335-10

WG3156335-9

WG3154591-11

WG3154591-10

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<10

106.3

106.5

103.0

105.8

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

96.9

<1.0

94.5

<0.10

06-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

75-125

75-125

75-125

75-125

75-125

85-115

85-115

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

NTU

10

0.05

0.05

0.05

0.05

0.05

1

0.1

11



Quality Control Report
Page 10 ofReport Date: 13-SEP-19Workorder: L2342983

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 13-SEP-19Workorder: L2342983

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

1
2

04-SEP-19 13:15
04-SEP-19 14:00

04-SEP-19 13:15
04-SEP-19 14:00

09-SEP-19 09:00
09-SEP-19 09:00

08-SEP-19 09:00
08-SEP-19 09:00

0.25
0.25

0.25
0.25

116
115

92
91

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2342983 were received on 06-SEP-19 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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13-SEP-19 16:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343001 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS
04-SEP-19

RG_LCUT_WS_20
19-09-04_1427

L2343001-1

14:27

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1070

640

8.17

476

<1.0

838

0.30

<1.0

237

<1.0

<1.0

237

<0.0050

<0.25

5.3

0.22

99.2

12.7

<0.0050

<0.050

0.0023

<0.0020

357

13.2

13.1

-0.4

0.65

0.65

0.0030

0.00035

0.00014

0.0509

<0.020

<0.000050

0.019

0.905

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343001 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS
04-SEP-19

RG_LCUT_WS_20
19-09-04_1427

L2343001-1

14:27

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

146

0.00014

<0.10

<0.00050

<0.010

<0.000050

0.0465

70.4

0.00056

<0.00050

0.00169

0.0165

1.77

95.5

2.47

<0.000010

6.65

0.209

0.000019

<0.00010

<0.010

0.00543

<0.00050

0.0329

LAB

LAB

<0.0030

0.00035

0.00010

0.0535

<0.020

<0.000050

0.017

0.904

142

0.00012

<0.10

Total Metals

Dissolved Metals



13-SEP-19 16:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343001 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS
04-SEP-19

RG_LCUT_WS_20
19-09-04_1427

L2343001-1

14:27

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

0.0444

69.4

0.00050

<0.0000050

0.00164

0.0171

1.83

104

2.30

<0.000010

6.81

0.216

0.000020

<0.00010

<0.010

0.00541

<0.00050

0.0349

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC + DISSOLVED METALS LAB FILTERED/PRESERVED

Description Qualifier      

Description       Qualifier      

13-SEP-19 16:46 (MT)

L2343001 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2343001-1
L2343001-1
L2343001-1
L2343001-1
L2343001-1
L2343001-1
L2343001-1
L2343001-1
L2343001-1
L2343001-1
L2343001-1
L2343001-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 13-SEP-19 16:46 (MT)

L2343001 CONTD....

6PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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Reference Information 13-SEP-19 16:46 (MT)

L2343001 CONTD....
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P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects Pr

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 13-SEP-19Workorder: L2343001

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4789448

R4789379

R4796861

R4801415

R4789491

R4797308

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3155958-14

WG3155958-13

WG3155938-12

WG3155938-11

WG3155938-10

WG3157969-2

WG3157969-1

WG3157836-2

WG3157836-1

WG3156041-6

WG3156041-5

WG3158432-2

WG3158432-1

L2343001-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

100.4

1.3

241

103.6

<1.0

95.3

<0.000020

98.6

<0.000020

100.5

<0.050

107.1

<0.50

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

06-SEP-19

06-SEP-19

10-SEP-19

10-SEP-19

1.8 20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

237
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Quality Control Report
Page 2 ofReport Date: 13-SEP-19Workorder: L2343001

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

R4797308

R4789491

R4789379

R4789491

R4795914

R4801113

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

WG3158432-2

WG3158432-1

WG3156041-6

WG3156041-5

WG3155938-12

WG3155938-11

WG3155938-10

WG3156041-6

WG3156041-5

WG3157872-2

WG3157872-1

WG3159601-2

WG3159601-1

WG3159601-4

L2343001-1

LF

L2343001-1

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

115.8

<0.50

101.0

<0.50

1080

100.1

<2.0

103.0

<0.020

98.2

<0.0000050

103.0

<0.00050

10-SEP-19

10-SEP-19

06-SEP-19

06-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

06-SEP-19

06-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

0.6 10

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

uS/cm

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005

1070

11



Quality Control Report
Page 3 ofReport Date: 13-SEP-19Workorder: L2343001

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4801113

R4796861

Batch

Batch

MS

LCS

WG3159601-4

WG3157969-2

L2343001-1
Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

87.4

101.5

99.3

101.1

101.9

96.5

98.2

99.4

96.6

104.0

102.3

99.4

98.5

95.8

90.9

98.7

103.1

98.0

101.2

103.2

100.0

98.4

96.8

104.6

98.3

93.3

97.0

96.8

92.6

103.2

12-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 4 ofReport Date: 13-SEP-19Workorder: L2343001

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4796861Batch
LCS

MB

WG3157969-2

WG3157969-1 LF

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

95.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 13-SEP-19Workorder: L2343001

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4801415Batch
LCS

MB

WG3157836-2

WG3157836-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

102.9

103.2

99.0

97.9

94.8

100.8

97.8

101.2

100.9

99.3

96.3

95.3

97.9

93.7

99.9

99.0

98.5

96.8

99.6

99.9

100.1

99.5

106.4

100.3

98.6

98.2

92.0

97.1

99.8

97.1

<0.0030

<0.00010

<0.00010

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 13-SEP-19Workorder: L2343001

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4801415

R4797611

Batch

Batch

MB

LCS

MB

WG3157836-1

WG3157258-14

WG3157258-13

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

109.9

<0.0050

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 7 ofReport Date: 13-SEP-19Workorder: L2343001

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4789491

R4789491

R4798668

R4794549

R4789379

R4785668

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

LCS

MB

DUP

LCS

LCS

MB

WG3156041-6

WG3156041-5

WG3156041-6

WG3156041-5

WG3156476-1

WG3157489-67

WG3157489-65

WG3155938-12

WG3155938-11

WG3154558-10

WG3154558-9

CL-ORP

L2343001-1

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

102.4

<0.0010

101.4

<0.0050

226

95.6

<0.0020

8.19

7.03

98.0

<0.0010

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

08-SEP-19

08-SEP-19

06-SEP-19

06-SEP-19

0.02 0.2

90-110

90-110

210-230

80-120

6.9-7.1

80-120

%

mg/L

%

mg/L

mV

%

mg/L

pH

pH

%

mg/L

0.001

0.005

0.002

0.001

J8.17
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Quality Control Report
Page 8 ofReport Date: 13-SEP-19Workorder: L2343001

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

R4789491

R4789208

R4795109

R4797049

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

WG3156041-6

WG3156041-5

WG3153835-20

WG3153835-19

WG3157524-10

WG3157524-14

WG3157524-18

WG3157524-2

WG3157524-6

WG3157524-1

WG3157524-13

WG3157524-17

WG3157524-5

WG3157524-9

WG3156335-10

WG3156335-9

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

101.2

<0.30

103.4

<10

106.3

106.5

103.0

105.8

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

96.9

<1.0

06-SEP-19

06-SEP-19

06-SEP-19

06-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

90-110

85-115

75-125

75-125

75-125

75-125

75-125

85-115

%

mg/L

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.3

10

0.05

0.05

0.05

0.05

0.05

1
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Quality Control Report
Page 9 ofReport Date: 13-SEP-19Workorder: L2343001

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4785610Batch
LCS

MB

WG3154591-11

WG3154591-10

Turbidity

Turbidity

94.5

<0.10

06-SEP-19

06-SEP-19

85-115%

NTU 0.1

11



Quality Control Report
Page 10 ofReport Date: 13-SEP-19Workorder: L2343001

Sample Parameter Qualifier Definitions:

Description Qualifier      

J Duplicate results and limits are expressed in terms of absolute difference.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11
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Page 11 ofReport Date: 13-SEP-19Workorder: L2343001

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

04-SEP-19 14:27

04-SEP-19 14:27

09-SEP-19 09:00

08-SEP-19 09:00

0.25

0.25

114

90

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2343001 were received on 06-SEP-19 09:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

11
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343313 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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7

WATER

WS WS
05-SEP-19 05-SEP-19

RG_MPI_WS_2019
-09-05_0930

RG_FOUKI_WS_2
019-09-05_1330

L2343313-1 L2343313-2

09:30 13:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

651 686

350 368

8.36 8.43

349 314

10.5 <1.0

481 498

0.30 0.23

<1.0 <1.0

172 180

3.8 7.0

<1.0 <1.0

176 187

0.0945 0.0393

<0.050 <0.050

<0.50 0.81

0.225 0.217

96.2 95.6

9.44 8.72

0.0268 0.0232

<0.050 <0.050

<0.0010 <0.0010

<0.0020 <0.0020

151 163

7.35 7.79

7.07 7.45

-2.0 -2.2

0.69 0.74

0.74 0.86

<0.0030 0.0030

0.00028 0.00026

0.00011 0.00010

0.0778 0.0718

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.011

0.0302 0.0499

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI TKNI



16-SEP-19 09:28 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343313 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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7

WATER

WS WS
05-SEP-19 05-SEP-19

RG_MPI_WS_2019
-09-05_0930

RG_FOUKI_WS_2
019-09-05_1330

L2343313-1 L2343313-2

09:30 13:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

86.2 88.6

0.00011 <0.00010

<0.10 0.10

<0.00050 <0.00050

<0.010 0.024

<0.000050 <0.000050

0.0249 0.0274

34.9 37.6

0.00191 0.00918

0.00060 <0.00050

0.00133 0.00127

0.00395 0.00290

1.40 1.57

34.4 31.2

1.87 1.82

<0.000010 <0.000010

1.16 1.44

0.133 0.136

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00217 0.00238

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00026 0.00024

<0.00010 0.00010

0.0763 0.0743

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.010

0.0293 0.0505

88.0 88.7

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343313 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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7

WATER

WS WS
05-SEP-19 05-SEP-19

RG_MPI_WS_2019
-09-05_0930

RG_FOUKI_WS_2
019-09-05_1330

L2343313-1 L2343313-2

09:30 13:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0246 0.0267

31.6 35.5

0.00042 0.00657

<0.0000050 <0.0000050

0.00131 0.00138

0.00376 0.00284

1.42 1.69

35.2 32.8

1.75 1.80

<0.000010 <0.000010

1.08 1.41

0.131 0.139

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00201 0.00211

<0.00050 <0.00050

0.0013 0.0034

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

16-SEP-19 09:28 (MT)

L2343313 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2343313-1, -2
L2343313-1, -2
L2343313-1, -2
L2343313-1, -2
L2343313-1, -2
L2343313-1, -2
L2343313-1, -2
L2343313-1, -2
L2343313-1, -2

Mercury (Hg)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-SEP-19Workorder: L2343313

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4789448

R4789379

R4803049

R4805428

R4790231

R4797308

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3155958-17

WG3155958-16

WG3155938-17

WG3155938-16

WG3160151-2

WG3160151-1

WG3160160-2

WG3160160-1

WG3156275-2

WG3156275-1

WG3158432-6

WG3158432-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

102.3

1.5

100.6

<1.0

94.2

<0.000020

96.1

<0.000020

103.4

<0.050

104.4

<0.50

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

07-SEP-19

07-SEP-19

10-SEP-19

10-SEP-19

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 16-SEP-19Workorder: L2343313

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

R4797308

R4790231

R4789379

R4790231

R4808595

R4806387

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG3158432-6

WG3158432-5

WG3156275-2

WG3156275-1

WG3155938-17

WG3155938-16

WG3156275-2

WG3156275-1

WG3161035-7

WG3161035-6

WG3161035-5

WG3161035-8

WG3161216-2

WG3161216-1

L2343313-2

LF

L2343313-1

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

107.6

<0.50

101.1

<0.50

99.6

<2.0

108.5

<0.020

<0.0000050

95.3

<0.0000050

95.1

107.1

10-SEP-19

10-SEP-19

07-SEP-19

07-SEP-19

08-SEP-19

08-SEP-19

07-SEP-19

07-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

13-SEP-19

N/A 20

80-120

90-110

90-110

90-110

80-120

70-130

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

mg/L

%

mg/L

%

%

0.5

0.5

2

0.02

0.000005

RPD-NA<0.0000050
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Quality Control Report
Page 3 ofReport Date: 16-SEP-19Workorder: L2343313

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4806387

R4803049

Batch

Batch

MB

LCS

WG3161216-1

WG3160151-2

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.00050

95.8

90.1

95.3

96.2

92.6

97.1

91.7

98.9

94.8

94.3

92.2

94.8

93.8

93.4

95.9

92.7

96.7

92.6

101.1

96.4

99.1

90.8

97.8

96.5

92.9

93.0

92.8

96.6

95.0

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

11



Quality Control Report
Page 4 ofReport Date: 16-SEP-19Workorder: L2343313

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4803049Batch
LCS

MB

WG3160151-2

WG3160151-1 LF

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

90.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 16-SEP-19Workorder: L2343313

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4805428Batch
LCS

MB

WG3160160-2

WG3160160-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

99.9

104.8

98.2

101.2

98.1

99.1

97.8

97.5

99.3

99.96

97.9

98.8

100.1

97.6

102.5

100.5

97.5

97.9

99.5

97.5

101.0

100.8

101.7

100.8

98.0

100.9

96.2

103.6

99.7

96.6

<0.0030

<0.00010

<0.00010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 16-SEP-19Workorder: L2343313

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4805428

R4801689

Batch

Batch

MB

LCS

MB

WG3160160-1

WG3158588-2

WG3158588-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.0

<0.0050

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

11-SEP-19

11-SEP-19

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 7 ofReport Date: 16-SEP-19Workorder: L2343313

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4790231

R4790231

R4798668

R4794549

R4789379

R4787749

R4790231

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

WG3156275-2

WG3156275-1

WG3156275-2

WG3156275-1

WG3156476-3

WG3157489-83

WG3157489-81

WG3155938-17

WG3155163-12

WG3155163-6

WG3156275-2

WG3156275-1

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

102.7

<0.0010

101.3

<0.0050

216

102.7

<0.0020

7.03

99.3

<0.0010

101.5

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

07-SEP-19

90-110

90-110

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

0.001

0.005

0.002

0.001
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Quality Control Report
Page 8 ofReport Date: 16-SEP-19Workorder: L2343313

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4790231

R4793289

R4795109

R4801248

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

WG3156275-1

WG3155681-8

WG3155681-7

WG3157524-10

WG3157524-14

WG3157524-18

WG3157524-2

WG3157524-6

WG3157524-1

WG3157524-13

WG3157524-17

WG3157524-5

WG3157524-9

WG3158841-10

WG3158841-9

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

<0.30

102.2

<10

106.3

106.5

103.0

105.8

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

97.8

<1.0

07-SEP-19

09-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

85-115

75-125

75-125

75-125

75-125

75-125

85-115

mg/L

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.3

10

0.05

0.05

0.05

0.05

0.05

1
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Quality Control Report
Page 9 ofReport Date: 16-SEP-19Workorder: L2343313

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4788663Batch
LCS

LCS

MB

MB

WG3155656-5

WG3155656-8

WG3155656-4

WG3155656-7

Turbidity

Turbidity

Turbidity

Turbidity

94.0

94.5

<0.10

<0.10

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

85-115

85-115

%

%

NTU

NTU

0.1

0.1
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Quality Control Report
Page 10 ofReport Date: 16-SEP-19Workorder: L2343313

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 16-SEP-19Workorder: L2343313

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

1
2

05-SEP-19 09:30
05-SEP-19 13:30

05-SEP-19 09:30
05-SEP-19 13:30

09-SEP-19 15:30
09-SEP-19 15:30

08-SEP-19 09:00
08-SEP-19 09:00

0.25
0.25

0.25
0.25

102
98

72
67

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2343313 were received on 07-SEP-19 08:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS
05-SEP-19

GH_ER2_WS_201
9-09-05_0930

L2343316-1

09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

275

146

8.36

296

<1.0

171

0.36

<1.0

135

3.0

<1.0

138

0.0057

<0.050

<0.50

0.163

94.1

0.0416

<0.0010

<0.050

<0.0010

<0.0020

17.5

3.14

2.96

-3.0

<0.50

0.53

0.0073

<0.00010

0.00016

0.0405

<0.020

<0.000050

<0.010

0.0124

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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7

WATER

WS
05-SEP-19

GH_ER2_WS_201
9-09-05_0930

L2343316-1

09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

43.6

0.00019

<0.10

<0.00050

0.011

<0.000050

0.0018

9.97

0.00143

<0.00050

0.00110

<0.00050

0.332

0.745

1.75

<0.000010

0.653

0.221

<0.000010

<0.00010

<0.010

0.000649

0.00055

<0.0030

LAB

LAB

<0.0030

<0.00010

<0.00010

0.0404

<0.020

<0.000050

<0.010

0.0052

43.0

0.00017

<0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS
05-SEP-19

GH_ER2_WS_201
9-09-05_0930

L2343316-1

09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

0.0016

9.46

0.00025

<0.0000050

0.00108

<0.00050

0.332

0.710

1.62

<0.000010

0.593

0.214

<0.000010

<0.00010

<0.010

0.000618

<0.00050

<0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

16-SEP-19 09:33 (MT)

L2343316 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2343316-1
L2343316-1
L2343316-1
L2343316-1
L2343316-1
L2343316-1
L2343316-1
L2343316-1
L2343316-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Boron (B)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

Version: FINAL   

7



Reference Information 16-SEP-19 09:33 (MT)

L2343316 CONTD....

7PAGE of

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-SEP-19Workorder: L2343316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4789448

R4789379

R4803049

R4802988

R4790231

R4797272

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG3155958-17

WG3155958-16

WG3155938-17

WG3155938-16

WG3159222-2

WG3159222-1

WG3159222-4

WG3158531-2

WG3158531-1

WG3156275-2

WG3156275-1

WG3158422-6

WG3158422-5

LF

L2343316-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

102.3

1.5

100.6

<1.0

97.2

<0.000020

94.7

94.3

<0.000020

103.4

<0.050

105.0

<0.50

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

07-SEP-19

07-SEP-19

10-SEP-19

10-SEP-19

85-115

85-115

80-120

70-130

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 16-SEP-19Workorder: L2343316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4797272

R4790231

R4789379

R4790231

R4799935

R4806346

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3158422-6

WG3158422-5

WG3156275-2

WG3156275-1

WG3155938-17

WG3155938-16

WG3156275-2

WG3156275-1

WG3158797-2

WG3158797-1

WG3161007-2

WG3161007-1

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

107.4

<0.50

101.1

<0.50

99.6

<2.0

108.5

<0.020

97.8

<0.0000050

96.6

<0.00050

10-SEP-19

10-SEP-19

07-SEP-19

07-SEP-19

08-SEP-19

08-SEP-19

07-SEP-19

07-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 16-SEP-19Workorder: L2343316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4803049Batch
LCS

MB

WG3159222-2

WG3159222-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

97.8

102.1

99.0

99.7

94.4

101.0

100.1

103.4

100.1

98.6

99.0

99.6

97.0

96.6

99.2

99.3

101.2

98.6

101.2

99.0

97.9

95.8

102.4

105.6

97.3

101.1

99.9

98.0

99.2

94.1

<0.0010

<0.00010

<0.00010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 16-SEP-19Workorder: L2343316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4803049Batch
MB

MS

WG3159222-1

WG3159222-4

LF

L2343316-1

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

95.6

94.7

98.5

N/A

84.3

97.6

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 16-SEP-19Workorder: L2343316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4803049

R4802988

Batch

Batch

MS

LCS

WG3159222-4

WG3158531-2

L2343316-1
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

95.5

N/A

94.9

93.5

93.1

95.0

89.5

94.9

N/A

94.4

94.5

92.1

99.0

100.8

91.5

91.1

103.1

N/A

89.4

94.9

95.6

93.0

95.6

90.7

97.7

102.2

98.0

96.6

94.6

93.2

100.9

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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Quality Control Report
Page 6 ofReport Date: 16-SEP-19Workorder: L2343316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4802988Batch
LCS

MB

WG3158531-2

WG3158531-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

98.0

100.8

98.4

98.4

96.2

94.4

96.8

98.3

99.7

99.6

99.3

97.4

98.8

102.4

98.0

108.8

97.9

92.7

98.7

94.7

96.9

101.2

99.99

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 7 ofReport Date: 16-SEP-19Workorder: L2343316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4802988

R4801689

R4790231

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3158531-1

WG3158588-2

WG3158588-1

WG3156275-2

WG3156275-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.0

<0.0050

102.7

<0.0010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

11-SEP-19

11-SEP-19

07-SEP-19

07-SEP-19

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 8 ofReport Date: 16-SEP-19Workorder: L2343316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4790231

R4798668

R4794549

R4789379

R4787749

R4790231

R4793289

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG3156275-2

WG3156275-1

WG3156476-3

WG3157489-83

WG3157489-81

WG3155938-17

WG3155163-12

WG3155163-6

WG3156275-2

WG3156275-1

WG3155681-8

WG3155681-7

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

101.3

<0.0050

216

102.7

<0.0020

7.03

99.3

<0.0010

101.5

<0.30

102.2

07-SEP-19

07-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

07-SEP-19

07-SEP-19

09-SEP-19

90-110

210-230

80-120

6.9-7.1

80-120

90-110

85-115

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

0.3
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Quality Control Report
Page 9 ofReport Date: 16-SEP-19Workorder: L2343316

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4793289

R4795109

R4801248

R4788663

Batch

Batch

Batch

Batch

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

WG3155681-7

WG3157524-10

WG3157524-14

WG3157524-18

WG3157524-2

WG3157524-6

WG3157524-1

WG3157524-13

WG3157524-17

WG3157524-5

WG3157524-9

WG3158841-10

WG3158841-9

WG3155656-8

WG3155656-7

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<10

106.3

106.5

103.0

105.8

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

97.8

<1.0

94.5

<0.10

09-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

07-SEP-19

07-SEP-19

75-125

75-125

75-125

75-125

75-125

85-115

85-115

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

NTU

10

0.05

0.05

0.05

0.05

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 16-SEP-19Workorder: L2343316

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 16-SEP-19Workorder: L2343316

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

05-SEP-19 09:30

05-SEP-19 09:30

09-SEP-19 15:30

08-SEP-19 09:00

0.25

0.25

102

72

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2343316 were received on 07-SEP-19 08:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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16-SEP-19 09:54 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343319 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS
05-SEP-19 05-SEP-19

RG_LISP24_WS_2
019-09-05_1258

RG_RIVER_WS_2
019-09-05_1258

L2343319-1 L2343319-2

12:58 12:58

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

762 763

401 402

8.41 8.42

305 338

<1.0 <1.0

562 563

0.17 0.40

<1.0 <1.0

185 181

7.6 7.4

<1.0 <1.0

192 188

0.0095 0.0075

<0.050 <0.050

11.2 11.3

0.234 0.228

94.8 95.9

6.75 6.82

0.0038 0.0033

<0.050 <0.050

0.0013 0.0013

<0.0020 <0.0020

198 198

8.77 8.69

8.31 8.34

-2.7 -2.1

<0.50 0.50

<0.50 0.55

<0.0030 <0.0030

0.00021 0.00021

0.00017 0.00015

0.0528 0.0518

<0.020 <0.020

<0.000050 <0.000050

0.013 0.012

0.193 <0.25

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI TKNI

DLM
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WATER

WS WS
05-SEP-19 05-SEP-19

RG_LISP24_WS_2
019-09-05_1258

RG_RIVER_WS_2
019-09-05_1258

L2343319-1 L2343319-2

12:58 12:58

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

99.4 96.4

0.00015 0.00013

<0.10 <0.10

<0.00050 0.00921

<0.010 0.022

<0.000050 <0.000050

0.0297 0.0294

41.5 41.1

0.00834 0.00967

<0.00050 <0.00050

0.00286 0.0329

0.00475 0.00766

1.20 1.20

23.5 22.9

2.25 2.25

<0.000010 <0.000010

6.67 6.74

0.199 0.195

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00286 0.00292

<0.00050 0.00056

0.0077 0.0077

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00020 0.00020

<0.00010 <0.00010

0.0523 0.0509

<0.020 <0.020

<0.000050 <0.000050

0.013 0.013

0.171 0.176

93.3 93.4

0.00014 0.00013

<0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS
05-SEP-19 05-SEP-19

RG_LISP24_WS_2
019-09-05_1258

RG_RIVER_WS_2
019-09-05_1258

L2343319-1 L2343319-2

12:58 12:58

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0292 0.0290

40.9 40.9

0.00231 0.00150

<0.0000050 <0.0000050

0.00269 0.0304

0.00452 0.00462

1.23 1.26

23.8 24.9

2.11 2.15

<0.000010 <0.000010

6.06 6.38

0.196 0.192

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00285 0.00280

<0.00050 <0.00050

0.0055 0.0054

Dissolved Metals



Reference Information

DLHC

DLM

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

16-SEP-19 09:54 (MT)

L2343319 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2343319-1, -2
L2343319-1, -2
L2343319-1, -2
L2343319-1, -2
L2343319-1, -2
L2343319-1, -2
L2343319-1, -2
L2343319-1, -2
L2343319-1, -2
L2343319-1, -2

Mercury (Hg)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Boron (B)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-SEP-19Workorder: L2343319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4789448

R4789379

R4803049

R4802988

R4790231

R4797272

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3155958-17

WG3155958-16

WG3155938-20

WG3155938-19

WG3159222-2

WG3159222-1

WG3158531-2

WG3158531-1

WG3156275-2

WG3156275-1

WG3158422-6

WG3158422-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

102.3

1.5

102.3

<1.0

97.2

<0.000020

94.3

<0.000020

103.4

<0.050

105.0

<0.50

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

07-SEP-19

07-SEP-19

10-SEP-19

10-SEP-19

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 16-SEP-19Workorder: L2343319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4797272

R4790231

R4789379

R4790231

R4799935

R4806387

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

WG3158422-6

WG3158422-5

WG3156275-2

WG3156275-1

WG3155938-20

WG3155938-19

WG3156275-2

WG3156275-1

WG3158797-2

WG3158797-1

WG3161216-2

WG3161216-1

WG3161216-4 L2343319-2

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

107.4

<0.50

101.1

<0.50

100.7

<2.0

108.5

<0.020

97.8

<0.0000050

107.1

<0.00050

88.1

10-SEP-19

10-SEP-19

07-SEP-19

07-SEP-19

08-SEP-19

08-SEP-19

07-SEP-19

07-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

90-110

90-110

90-110

80-120

80-120

70-130

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

%

0.5

0.5

2

0.02

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 16-SEP-19Workorder: L2343319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4803049Batch
LCS

MB

WG3159222-2

WG3159222-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

97.8

102.1

99.0

99.7

94.4

101.0

100.1

103.4

100.1

98.6

99.0

99.6

97.0

96.6

99.2

99.3

101.2

98.6

101.2

99.0

97.9

95.8

102.4

105.6

97.3

101.1

99.9

98.0

99.2

94.1

<0.0010

<0.00010

<0.00010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 16-SEP-19Workorder: L2343319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4803049

R4802988

Batch

Batch

MB

LCS

WG3159222-1

WG3158531-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

97.7

102.2

98.0

96.6

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 16-SEP-19Workorder: L2343319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4802988Batch
LCS

MB

WG3158531-2

WG3158531-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

94.6

93.2

100.9

98.0

100.8

98.4

98.4

96.2

94.4

96.8

98.3

99.7

99.6

99.3

97.4

98.8

102.4

98.0

108.8

97.9

92.7

98.7

94.7

96.9

101.2

99.99

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 6 ofReport Date: 16-SEP-19Workorder: L2343319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4802988

R4801689

R4790231

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3158531-1

WG3158588-2

WG3158588-1

WG3156275-2

WG3156275-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.0

<0.0050

102.7

<0.0010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

11-SEP-19

11-SEP-19

07-SEP-19

07-SEP-19

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 7 ofReport Date: 16-SEP-19Workorder: L2343319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4790231

R4798668

R4794549

R4789379

R4787749

R4790231

R4793289

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG3156275-2

WG3156275-1

WG3156476-3

WG3157489-83

WG3157489-81

WG3155938-20

WG3155163-12

WG3155163-6

WG3156275-2

WG3156275-1

WG3155681-8

WG3155681-7

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

101.3

<0.0050

216

102.7

<0.0020

7.03

99.3

<0.0010

101.5

<0.30

102.2

07-SEP-19

07-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

07-SEP-19

07-SEP-19

09-SEP-19

90-110

210-230

80-120

6.9-7.1

80-120

90-110

85-115

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

0.3
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Quality Control Report
Page 8 ofReport Date: 16-SEP-19Workorder: L2343319

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4793289

R4795109

R4801248

R4788663

Batch

Batch

Batch

Batch

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

WG3155681-7

WG3157524-10

WG3157524-14

WG3157524-18

WG3157524-2

WG3157524-6

WG3157524-1

WG3157524-13

WG3157524-17

WG3157524-5

WG3157524-9

WG3158841-10

WG3158841-9

WG3155656-8

WG3155656-7

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<10

106.3

106.5

103.0

105.8

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

97.8

<1.0

94.5

<0.10

09-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

07-SEP-19

07-SEP-19

75-125

75-125

75-125

75-125

75-125

85-115

85-115

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

NTU

10

0.05

0.05

0.05

0.05

0.05

1

0.1
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Quality Control Report
Page 9 ofReport Date: 16-SEP-19Workorder: L2343319

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 10 ofReport Date: 16-SEP-19Workorder: L2343319

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

1
2

05-SEP-19 12:58
05-SEP-19 12:58

05-SEP-19 12:58
05-SEP-19 12:58

09-SEP-19 15:30
09-SEP-19 15:30

08-SEP-19 09:00
08-SEP-19 09:00

0.25
0.25

0.25
0.25

99
99

68
68

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2343319 were received on 07-SEP-19 08:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

07-SEP-19

Lab Work Order #: L2343324

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
16-SEP-19 15:49 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGOINAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

Regional EffectsC of C Numbers:
Legal Site Desc: 



16-SEP-19 15:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2343324 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_FC1_WS_201
9-09-05_0900

RG_RIVER_WS_2
019-09-05_1345

RG_KICK_WS_201
9-09-05_1345

RG_CLODE_WS_2
019-09-05_1100

RG_FBLANK_WS_
2019-09-05_1130

L2343324-1 L2343324-2 L2343324-3 L2343324-4 L2343324-6

09:00 13:45 13:45 11:00 11:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

423 1380 1370 1460 <2.0

224 808 817 890 <0.50

8.33 8.13 8.13 8.24 5.89

286 293 307 444 484

<1.0 <1.0 <1.0 <1.0 <1.0

297 1110 1110 1290 <10

0.12 0.17 <0.10 0.25 <0.10

<1.0 14.8 10.3 1.0 1.4

142 428 423 240 <1.0

2.8 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

145 428 423 240 <1.0

0.0077 0.0094 <0.0050 0.0079 <0.0050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.50 0.69 0.65 1.16 <0.50

0.205 0.161 0.204 0.199 <0.020

96.6 96.0 97.8 102 80.9

1.74 35.7 35.2 47.8 0.0174

0.0026 0.0038 0.0025 0.0637 0.0049

0.358 <0.050 <0.050 <0.050 <0.050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020

79.9 285 284 452 <0.30

4.69 17.0 16.9 17.7 <0.10

4.53 16.4 16.5 18.1 <0.10

-1.7 -2.1 -1.1 1.2 -10.5

0.51 <0.50 <0.50 0.93 <0.50

0.54 <0.50 <0.50 1.05 <0.50

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

0.00010 0.00067 0.00066 0.00079 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.0660 0.0323 0.0318 0.0315 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.030 0.030 0.026 <0.010

0.0090 0.719 0.723 0.125 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC

RRV

HTD HTD HTD RRV

RRV

TKNI TKNI TKNI
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Description

Client ID

Sampled Date

Grouping Analyte
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WATER

WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19

RG_RIVER_WS_2
019-09-05_1130

RG_LE1_WS_2019
-09-05_1330

RG_MI5_WS_2019
-09-05_1130

L2343324-7 L2343324-8 L2343324-9

11:30 13:30 11:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

437 197 439

223 103 228

8.40 8.29 8.41

411 427 327

<1.0 <1.0 <1.0

299 126 298

0.35 0.14 0.11

<1.0 <1.0 <1.0

149 107 148

4.2 <1.0 4.4

<1.0 <1.0 <1.0

153 107 152

0.0150 0.0081 0.0106

<0.050 <0.050 <0.050

1.12 <0.50 1.13

0.128 0.064 0.133

94.3 94.2 96.3

0.433 0.0081 0.419

0.0068 <0.0010 0.0016

0.169 0.056 0.190

0.0052 0.0126 0.0048

0.0066 0.014 0.0090

85.6 4.94 85.7

4.91 2.24 4.90

4.63 2.10 4.72

-3.0 -3.0 -1.9

0.98 1.09 1.02

1.03 1.11 1.15

0.0035 0.0033 <0.0030

0.00011 <0.00010 0.00011

0.00018 0.00019 0.00021

0.117 0.129 0.115

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.012 <0.010 0.012

0.0241 0.0309 0.0226

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV

DLM DLM DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_FC1_WS_201
9-09-05_0900

RG_RIVER_WS_2
019-09-05_1345

RG_KICK_WS_201
9-09-05_1345

RG_CLODE_WS_2
019-09-05_1100

RG_FBLANK_WS_
2019-09-05_1130

L2343324-1 L2343324-2 L2343324-3 L2343324-4 L2343324-6

09:00 13:45 13:45 11:00 11:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

57.8 191 186 179 <0.050

0.00018 <0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 0.15 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0063 0.0578 0.0568 0.165 <0.0010

18.7 83.4 83.6 101 <0.10

0.00076 0.00038 0.00033 0.00107 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000811 0.00178 0.00173 0.00302 <0.000050

<0.00050 0.0249 0.0247 0.0415 <0.00050

0.704 3.80 3.78 4.54 <0.050

11.6 106 106 159 <0.050

1.74 2.11 2.13 1.38 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

0.632 2.47 2.45 3.71 <0.050

0.104 0.184 0.180 0.259 <0.00020

<0.000010 0.000029 0.000032 0.000030 <0.000010

<0.00010 <0.00010 0.00042 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000855 0.00737 0.00747 0.0102 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 0.0116 0.0118 0.0085 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.00010 0.00064 0.00064 0.00075 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.0664 0.0320 0.0319 0.0322 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.029 0.028 0.025 <0.010

0.0071 0.695 0.711 0.0290 <0.0050

59.3 187 191 182 <0.050

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 0.12 <0.10

Total Metals

Dissolved Metals
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Description

Client ID
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Grouping Analyte

Sampled Time
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WATER

WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19

RG_RIVER_WS_2
019-09-05_1130

RG_LE1_WS_2019
-09-05_1330

RG_MI5_WS_2019
-09-05_1130

L2343324-7 L2343324-8 L2343324-9

11:30 13:30 11:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

59.3 27.6 58.3

<0.00010 <0.00010 0.00011

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0062 0.0019 0.0061

19.4 8.45 19.6

0.00092 0.00074 0.00102

<0.00050 <0.00050 0.00055

0.000754 0.000607 0.000722

0.00081 <0.00050 0.00086

0.756 0.545 0.759

2.23 0.459 2.02

2.12 2.19 2.12

<0.000010 <0.000010 <0.000010

3.44 0.766 3.55

0.177 0.0619 0.172

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000794 0.000177 0.000801

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00011

0.00016 0.00018 0.00017

0.115 0.130 0.117

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 <0.010 0.011

0.0261 0.0335 0.0231

59.3 28.2 61.3

0.00012 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19 05-SEP-19

RG_FC1_WS_201
9-09-05_0900

RG_RIVER_WS_2
019-09-05_1345

RG_KICK_WS_201
9-09-05_1345

RG_CLODE_WS_2
019-09-05_1100

RG_FBLANK_WS_
2019-09-05_1130

L2343324-1 L2343324-2 L2343324-3 L2343324-4 L2343324-6

09:00 13:45 13:45 11:00 11:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0060 0.0613 0.0595 0.166 <0.0010

18.5 82.7 82.6 106 <0.10

0.00060 0.00032 0.00033 0.00050 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000823 0.00176 0.00176 0.00316 <0.000050

<0.00050 0.0247 0.0247 0.0411 <0.00050

0.732 4.09 4.13 5.11 <0.050

11.7 122 122 169 <0.050

1.72 2.09 2.08 1.35 <0.050

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

0.623 2.50 2.54 3.68 <0.050

0.106 0.187 0.190 0.273 <0.00020

<0.000010 0.000025 0.000026 0.000028 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000789 0.00642 0.00663 0.00895 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 0.0122 0.0123 0.0030 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS
05-SEP-19 05-SEP-19 05-SEP-19

RG_RIVER_WS_2
019-09-05_1130

RG_LE1_WS_2019
-09-05_1330

RG_MI5_WS_2019
-09-05_1130

L2343324-7 L2343324-8 L2343324-9

11:30 13:30 11:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0060 0.0016 0.0060

18.3 7.89 18.1

0.00021 0.00032 0.00016

<0.0000050 <0.0000050 <0.0000050

0.000774 0.000601 0.000757

0.00082 <0.00050 0.00080

0.751 0.538 0.753

2.13 0.477 2.19

2.02 2.12 2.10

<0.000010 <0.000010 <0.000010

3.46 0.750 3.41

0.172 0.0615 0.174

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000737 0.000160 0.000774

<0.00050 <0.00050 <0.00050

0.0019 <0.0010 <0.0010

Dissolved Metals



Reference Information

L2343324-5 No Result: Sample Not Received At Laboratory

Qualifiers for Individual Samples Listed:

Sample Number

RG_FBLANK_WS_2019-09-0

Client Sample  ID       Description      

DLHC

DLM

HTD

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

NR:NR

Qualifier      

Description Qualifier      

16-SEP-19 15:49 (MT)

L2343324 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2343324-1, -2, -3, -4, -6, -7, -8, -9
L2343324-1, -2, -3, -4, -6, -7, -8, -9
L2343324-1, -2, -3, -4, -6, -7, -8, -9
L2343324-1, -2, -3, -4, -6, -7, -8, -9
L2343324-1, -2, -3, -4, -6, -7, -8, -9
L2343324-1, -2, -3, -4, -6, -7, -8, -9
L2343324-1, -2, -3, -4, -6, -7, -8, -9
L2343324-1, -2, -3, -4, -6, -7, -8, -9

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 16-SEP-19 15:49 (MT)

L2343324 CONTD....

9PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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Reference Information 16-SEP-19 15:49 (MT)

L2343324 CONTD....

10PAGE of

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4789448

R4789379

R4803049

R4805428

R4790231

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

WG3155958-17

WG3155958-16

WG3155938-21

WG3155938-20

WG3155938-19

WG3160151-2

WG3160151-1

WG3160160-2

WG3160160-1

WG3156275-2

WG3156275-6

WG3156275-1

WG3156275-5

L2343324-7

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

102.3

1.5

151

102.3

<1.0

94.2

<0.000020

96.1

<0.000020

103.4

102.2

<0.050

<0.050

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

1.6 20

85-115

85-115

80-120

80-120

85-115

85-115

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

2

1

0.00002

0.00002

0.05

0.05

153
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Quality Control Report
Page 2 ofReport Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

R4801270

R4804348

R4801270

R4804348

R4790231

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

LCS

MB

MB

WG3159660-3

WG3159660-2

WG3159660-1

WG3159660-4

WG3160623-2

WG3160623-1

WG3159660-3

WG3159660-2

WG3159660-1

WG3159660-4

WG3160623-2

WG3160623-1

WG3156275-2

WG3156275-6

WG3156275-1

WG3156275-5

L2343324-1

L2343324-1

L2343324-1

L2343324-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

0.51

103.6

<0.50

98.5

103.0

<0.50

0.55

105.7

<0.50

99.2

104.7

<0.50

101.1

100.8

<0.50

<0.50

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

0.0

2.4

20

20

80-120

70-130

80-120

80-120

70-130

80-120

90-110

90-110

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

%

mg/L

mg/L

0.5

0.5

0.5

0.5

0.5

0.5

0.51

0.54
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Quality Control Report
Page 3 ofReport Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4789379

R4790231

R4808595

R4806346

R4803049

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

LCS

MB

MB

LCS

MB

DUP

LCS

MB

LCS

WG3155938-21

WG3155938-20

WG3155938-19

WG3156275-2

WG3156275-6

WG3156275-1

WG3156275-5

WG3162255-6

WG3162255-5

WG3161007-9

WG3161007-2

WG3161007-1

WG3160151-2

L2343324-7

L2343324-3

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

437

100.7

<2.0

108.5

101.8

<0.020

<0.020

98.2

<0.0000050

<0.00050

96.6

<0.00050

95.8

90.1

95.3

96.2

08-SEP-19

08-SEP-19

08-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

15-SEP-19

15-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

0.0

N/A

10

20

90-110

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

uS/cm

%

uS/cm

%

%

mg/L

mg/L

%

mg/L

ug/L

%

ug/L

%

%

%

%

2

0.02

0.02

0.000005

0.0005

RPD-NA

437

<0.00050
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Quality Control Report
Page 4 ofReport Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4803049Batch
LCS

MB

WG3160151-2

WG3160151-1 LF

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

92.6

97.1

91.7

98.9

94.8

94.3

92.2

94.8

93.8

93.4

95.9

92.7

96.7

92.6

101.1

96.4

99.1

90.8

97.8

96.5

92.9

93.0

92.8

96.6

95.0

90.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 5 ofReport Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4803049

R4805428

Batch

Batch

MB

LCS

WG3160151-1

WG3160160-2

LF
Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

99.9

104.8

98.2

101.2

98.1

99.1

97.8

97.5

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4805428Batch
LCS

MB

WG3160160-2

WG3160160-1

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

99.3

99.96

97.9

98.8

100.1

97.6

102.5

100.5

97.5

97.9

99.5

97.5

101.0

100.8

101.7

100.8

98.0

100.9

96.2

103.6

99.7

96.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005
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Quality Control Report
Page 7 ofReport Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4805428

R4801689

R4790231

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

LCS

WG3160160-1

WG3158588-7

WG3158588-6

WG3158588-5

WG3158588-8

WG3156275-2

WG3156275-6

L2343324-6

L2343324-6

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

105.3

<0.0050

97.0

102.7

102.9

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

07-SEP-19

07-SEP-19

N/A 20

85-115

75-125

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

%

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

RPD-NA<0.0050
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Quality Control Report
Page 8 ofReport Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

R4790231

R4790231

R4798668

R4794549

R4789379

Batch

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

MB

MB

CRM

CRM

DUP

LCS

LCS

MB

MB

DUP

LCS

WG3156275-1

WG3156275-5

WG3156275-2

WG3156275-6

WG3156275-1

WG3156275-5

WG3156476-3

WG3156476-4

WG3156476-12

WG3157489-83

WG3157489-87

WG3157489-81

WG3157489-85

WG3155938-21

WG3155938-20

CL-ORP

CL-ORP

L2343324-9

L2343324-7

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

<0.0010

<0.0010

101.3

101.3

<0.0050

<0.0050

216

216

336

102.7

103.7

<0.0020

<0.0020

8.42

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

09-SEP-19

09-SEP-19

09-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

08-SEP-19

9.3

0.02

15

0.2

90-110

90-110

210-230

210-230

80-120

80-120

mg/L

mg/L

%

%

mg/L

mg/L

mV

mV

mV

%

%

mg/L

mg/L

pH

0.001

0.001

0.005

0.005

0.002

0.002

J

J

327

8.40
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Quality Control Report
Page 9 ofReport Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4789379

R4787749

R4790231

R4793289

R4795109

Batch

Batch

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

LCS

LCS

MB

MB

LCS

MB

DUP

LCS

LCS

LCS

WG3155938-20

WG3155163-12

WG3155163-15

WG3155163-6

WG3155163-7

WG3156275-2

WG3156275-6

WG3156275-1

WG3156275-5

WG3155681-8

WG3155681-7

WG3157524-21

WG3157524-10

WG3157524-14

WG3157524-18

L2343324-1

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

7.03

99.3

100.5

<0.0010

<0.0010

101.5

101.0

<0.30

<0.30

102.2

<10

0.337

106.3

106.5

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

08-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

07-SEP-19

09-SEP-19

09-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

6.2 20

6.9-7.1

80-120

80-120

90-110

90-110

85-115

75-125

75-125

pH

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

mg/L

%

%

0.001

0.001

0.3

0.3

10

0.358

12



Quality Control Report
Page 10 ofReport Date: 16-SEP-19Workorder: L2343324

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4795109

R4801248

R4788663

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

MB

MB

MS

LCS

MB

LCS

MB

WG3157524-18

WG3157524-2

WG3157524-6

WG3157524-1

WG3157524-13

WG3157524-17

WG3157524-5

WG3157524-9

WG3157524-22

WG3158841-10

WG3158841-9

WG3155656-8

WG3155656-7

L2343324-1

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

103.0

105.8

104.9

<0.050

<0.050

<0.050

<0.050

<0.050

116.3

97.8

<1.0

94.5

<0.10

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

07-SEP-19

07-SEP-19

75-125

75-125

75-125

70-130

85-115

85-115

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

NTU

0.05

0.05

0.05

0.05

0.05

1

0.1
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Quality Control Report
Page 11 ofReport Date: 16-SEP-19Workorder: L2343324

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 12 ofReport Date: 16-SEP-19Workorder: L2343324

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
6
7
8
9

1
2
3
4
6
7
8
9

2
3
4

05-SEP-19 09:00
05-SEP-19 13:45
05-SEP-19 13:45
05-SEP-19 11:00
05-SEP-19 11:30
05-SEP-19 11:30
05-SEP-19 13:30
05-SEP-19 11:30

05-SEP-19 09:00
05-SEP-19 13:45
05-SEP-19 13:45
05-SEP-19 11:00
05-SEP-19 11:30
05-SEP-19 11:30
05-SEP-19 13:30
05-SEP-19 11:30

05-SEP-19 13:45
05-SEP-19 13:45
05-SEP-19 11:00

09-SEP-19 15:30
09-SEP-19 15:30
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45
09-SEP-19 17:45

08-SEP-19 09:00
08-SEP-19 09:00
08-SEP-19 09:00
08-SEP-19 09:00
08-SEP-19 09:00
08-SEP-19 09:00
08-SEP-19 09:00
08-SEP-19 09:00

09-SEP-19 08:58
09-SEP-19 08:58
09-SEP-19 08:58

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3

102
98

100
103
102
102
100
102

72
67
67
70
70
70
67
70

4
4
4

Oxidation redution potential by elect.

pH

Nitrate in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2343324 were received on 07-SEP-19 08:05.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours

days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

10-SEP-19

Lab Work Order #: L2344447

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
17-SEP-19 15:36 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager
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Regional Effects PrC of C Numbers:
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17-SEP-19 15:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344447 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS WS
08-SEP-19 08-SEP-19 07-SEP-19 08-SEP-19 06-SEP-19

RG_TRIP_WS_201
9-09-08_1805

RG_FO23_WS_20
19-09-08_0806

RG_LILC3_WS_20
19-09-07_0825

RG_FBLANK_WS_
2019_09-08_0806

RG_LI24_WS_201
9-09-06_0830

L2344447-1 L2344447-2 L2344447-3 L2344447-4 L2344447-5

18:05 08:06 08:25 08:06 08:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 679 938 <2.0 333

373 515 <0.50 169

5.38 8.37 8.28 5.30 8.28

450 335 353 405 255

<1.0 <1.0 <1.0 <1.0 <1.0

<10 477 687 <10 223

<0.10 0.22 0.16 <0.10 <0.10

1.6 <1.0 2.0 1.7 <1.0

<1.0 180 218 <1.0 123

<1.0 4.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 184 218 <1.0 123

0.0306 <0.0050 0.0155 0.0056 0.0062

<0.050 <0.050 <0.050 <0.050 <0.050

<0.50 2.94 13.5 <0.50 <0.50

<0.020 0.220 0.212 <0.020 0.359

405 100 98.5 0.0 94.0

0.0347 7.99 9.45 <0.0050 0.179

0.0044 0.0043 0.0016 <0.0010 <0.0010

<0.050 <0.25 <0.25 <0.050 <0.050

<0.0010 0.0013 0.0017 <0.0010 0.0023

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.30 157 261 <0.30 56.8

<0.10 7.60 10.9 <0.10 3.66

<0.10 7.61 10.7 <0.10 3.44

60.4 0.1 -0.7 0.0 -3.1

0.69 0.74 <0.50 0.63

<0.50 0.78 0.70 <0.50 0.54

<0.0030 <0.0030 0.0035 <0.0030 <0.0030

<0.00010 0.00013 0.00029 <0.00010 <0.00010

<0.00010 <0.00010 0.00012 <0.00010 0.00016

<0.00010 0.0895 0.0572 <0.00010 0.0452

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.011 0.017 <0.010 <0.010

<0.0050 0.0266 0.296 <0.0050 0.0096

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

RRV RRV

BL:INT

RRV

RRV

TKNI TKNI

RRV



17-SEP-19 15:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344447 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS WS
08-SEP-19 08-SEP-19 07-SEP-19 08-SEP-19 06-SEP-19

RG_TRIP_WS_201
9-09-08_1805

RG_FO23_WS_20
19-09-08_0806

RG_LILC3_WS_20
19-09-07_0825

RG_FBLANK_WS_
2019_09-08_0806

RG_LI24_WS_201
9-09-06_0830

L2344447-1 L2344447-2 L2344447-3 L2344447-4 L2344447-5

18:05 08:06 08:25 08:06 08:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

<0.050 86.0 117 <0.050 47.9

<0.00010 0.00013 0.00013 <0.00010 0.00017

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 0.039 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.0010 0.0200 0.0401 <0.0010 0.0033

<0.10 38.1 55.3 <0.10 12.8

<0.00010 0.00061 0.0158 0.00010 0.00011

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.000050 0.00120 0.00298 <0.000050 0.000891

<0.00050 0.00090 0.00770 <0.00050 <0.00050

<0.050 1.16 1.52 <0.050 0.254

<0.050 33.5 38.8 <0.050 3.04

<0.10 2.29 2.28 <0.10 1.71

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.050 2.78 8.06 <0.050 1.32

<0.00020 0.154 0.204 <0.00020 0.155

<0.000010 <0.000010 0.000011 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000010 0.00209 0.00403 <0.000010 0.00144

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 0.0107 <0.0030 0.0043

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0010 <0.0030 <0.0030 <0.0030 <0.0030

<0.00010 0.00011 0.00027 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 0.00014

<0.00010 0.0921 0.0582 <0.00010 0.0461

<0.10 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.010 0.016 <0.010 <0.010

0.0139 0.0155 0.274 <0.0050 <0.0050

<0.050 85.0 113 <0.050 46.7

<0.000010

<0.00010 0.00013 <0.00010 <0.00010 0.00021

Total Metals

Dissolved Metals

RRV

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
08-SEP-19 08-SEP-19 07-SEP-19 08-SEP-19 06-SEP-19

RG_TRIP_WS_201
9-09-08_1805

RG_FO23_WS_20
19-09-08_0806

RG_LILC3_WS_20
19-09-07_0825

RG_FBLANK_WS_
2019_09-08_0806

RG_LI24_WS_201
9-09-06_0830

L2344447-1 L2344447-2 L2344447-3 L2344447-4 L2344447-5

18:05 08:06 08:25 08:06 08:30

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00020 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.0010 0.0219 0.0415 <0.0010 0.0033

<0.0050 39.1 56.3 <0.10 12.7

<0.00010 0.00017 0.00924 <0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.0457 0.00123 0.00305 <0.000050 0.000916

<0.00050 0.00092 0.00776 <0.00050 0.00053

<0.050

<0.050 1.19 1.57 <0.050 0.254

<0.00020

<0.050 39.2 48.0 <0.050 3.40

<0.050 2.36 2.38 <0.050 1.73

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

0.114 2.96 8.46 <0.050 1.40

<0.00020 0.156 0.213 <0.00020 0.159

<0.50

<0.00020

<0.000010 <0.000010 0.000011 <0.000010 <0.000010

<0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00030 <0.010 <0.010 <0.010 <0.010

<0.00010

<0.000010 0.00203 0.00384 <0.000010 0.00137

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0106 <0.0010 0.0023

<0.000060

Dissolved Metals

RRV

RRV



Reference Information

B

BL:INT

DLHC

MS-B

RRV

TKNI

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Balance Reviewed:  Interference Or Non-Measured Component

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC+DISSOLVED METALS LAB FILTERED/PRESERVED

Description Qualifier      

Description       Qualifier      

17-SEP-19 15:36 (MT)

L2344447 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2344447-4
L2344447-2, -3, -4, -5
L2344447-2, -3, -4, -5
L2344447-2, -3, -4, -5
L2344447-2, -3, -4, -5
L2344447-2, -3, -4, -5
L2344447-1, -2, -3, -4, -5
L2344447-1, -2, -3, -4, -5
L2344447-1, -2, -3, -4, -5
L2344447-1, -2, -3, -4, -5
L2344447-1, -2, -3, -4, -5

Magnesium (Mg)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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L2344447 CONTD....
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: FINAL   
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ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects Pr

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4801069

R4800936

R4806483

R4805428

R4796951

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3159412-8

WG3159412-7

WG3159420-11

WG3159420-10

WG3160572-2

WG3160572-1

WG3160216-3

WG3160216-2

WG3160216-1

WG3160216-4

WG3158350-11

WG3158350-10

WG3158350-9

WG3158350-12

LF

L2344447-1

L2344447-2

L2344447-4

L2344447-4

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

103.3

1.4

102.2

<1.0

94.7

<0.000020

<0.000020

99.3

<0.000020

94.2

<0.050

100.2

<0.050

108.3

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

N/A

N/A

20

20

85-115

85-115

80-120

80-120

70-130

85-115

75-125

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.05

RPD-NA

RPD-NA

<0.000020

<0.050

21



Quality Control Report
Page 2 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

R4807370

R4807370

R4796951

R4800936

R4796951

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

WG3161821-6

WG3161821-5

WG3161821-7

WG3161821-6

WG3161821-5

WG3161821-8

WG3158350-11

WG3158350-10

WG3158350-9

WG3158350-12

WG3159420-11

WG3159420-10

WG3158350-11

WG3158350-10

WG3158350-9

L2344447-1

L2344447-1

L2344447-4

L2344447-4

L2344447-4

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

103.9

<0.50

<0.50

110.5

<0.50

101.9

<0.50

98.7

<0.50

106.5

98.2

<2.0

<0.020

100.7

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

N/A

N/A

N/A

20

20

20

80-120

80-120

70-130

90-110

75-125

90-110

90-110

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

uS/cm

mg/L

%

0.5

0.5

0.5

2

RPD-NA

RPD-NA

RPD-NA

<0.50

<0.50

<0.020

21



Quality Control Report
Page 3 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

R4796951

R4811610

R4807568

R4798388

Batch

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

MB

DUP

WG3158350-9

WG3158350-12

WG3162788-2

WG3162788-1

WG3161901-2

WG3161901-1

WG3158721-3

L2344447-4

LF

L2344447-1

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

<0.020

109.0

106.6

<0.0000050

107.8

<0.00050

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

0.0000146

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

10-SEP-19

10-SEP-19

16-SEP-19

16-SEP-19

14-SEP-19

14-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

5.3

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

75-125

80-120

80-120

mg/L

%

%

mg/L

%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

0.0000139

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050
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Quality Control Report
Page 4 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL Water

R4798388Batch
DUP

LCS

WG3158721-3

WG3158721-2

L2344447-1

TMRM

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

<0.00010

0.0459

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

0.112

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

97.9

97.7

97.3

87.7

94.1

95.7

82.4

96.6

92.3

98.7

90.7

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

N/A

0.5

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1.6

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00010

0.0457

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

0.114

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060
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Quality Control Report
Page 5 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL Water

R4798388Batch
LCS

MB

WG3158721-2

WG3158721-1

TMRM
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

96.6

87.9

90.5

96.5

94.7

97.6

95.6

109.5

94.1

105.4

94.0

96.6

91.1

96.3

98.6

95.8

96.7

100.1

97.4

89.8

96.0

103.9

99.0

101.4

91.0

95.6

94.3

103.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001
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Quality Control Report
Page 6 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL Water

R4798388Batch
MBWG3158721-1

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.00006
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Quality Control Report
Page 7 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL Water

R4798388Batch
MSWG3158721-4 L2344447-1

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

107.5

108.1

105.3

94.7

108.2

105.7

87.3

106.4

102.8

104.0

103.6

105.9

98.8

102.2

106.6

99.4

107.0

104.0

112.0

104.6

105.0

103.0

103.2

100.8

94.1

103.6

101.4

103.4

105.5

95.8

107.3

105.1

103.9

103.4

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 8 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4798388

R4806483

Batch

Batch

MS

LCS

WG3158721-4

WG3160572-2

L2344447-1
Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

103.1

110.9

105.5

99.8

101.3

97.8

100.1

95.0

95.4

98.9

97.3

98.7

97.7

98.6

95.9

95.8

95.9

96.4

100.7

98.2

97.7

97.0

99.6

98.9

95.5

102.2

100.5

95.3

96.3

91.7

96.4

11-SEP-19

11-SEP-19

11-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 9 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4806483Batch
LCS

MB

WG3160572-2

WG3160572-1 LF

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

100.5

100.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 10 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4805428Batch
DUP

LCS

WG3160216-3

WG3160216-2

L2344447-1
Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

108.0

106.5

101.2

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030
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Quality Control Report
Page 11 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4805428Batch
LCS

MB

WG3160216-2

WG3160216-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

107.3

106.4

99.4

104.4

102.2

104.5

102.2

101.4

102.4

106.2

102.5

108.8

106.3

100.8

99.7

103.8

98.6

97.6

103.5

107.8

102.8

106.0

104.7

100.2

110.5

104.2

97.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 12 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4805428Batch
MB

MS

WG3160216-1

WG3160216-4 L2344447-2

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

97.7

102.2

102.1

N/A

98.3

102.0

100.3

N/A

101.2

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 13 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4805428

R4810411

Batch

Batch

MS

LCS

WG3160216-4

WG3161099-2

L2344447-2
Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

97.5

95.4

96.7

96.7

93.1

N/A

99.5

101.0

95.8

95.9

101.9

96.8

102.1

N/A

N/A

96.8

100.9

98.3

101.6

100.8

95.1

100.3

100.9

99.7

98.0

97.0

101.3

100.7

96.6

100.1

97.2

96.1

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

21



Quality Control Report
Page 14 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4810411Batch
LCS

MB

WG3161099-2

WG3161099-1

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

100.5

97.1

93.4

97.9

97.9

98.4

107.9

100.0

96.1

101.9

97.6

101.1

95.7

96.9

98.6

100.6

100.9

100.6

99.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001
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Quality Control Report
Page 15 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4810411Batch
MB

MS

WG3161099-1

WG3161099-4 L2344447-4

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

0.0054

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

92.3

95.0

94.8

91.3

92.9

98.3

97.6

92.6

96.0

94.7

95.0

94.6

92.5

92.1

90.1

95.0

96.5

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

B 0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 16 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4810411

R4806992

R4796951

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3161099-4

WG3160252-11

WG3160252-10

WG3160252-9

WG3160252-12

WG3158350-11

WG3158350-10

WG3158350-9

WG3158350-12

L2344447-4

L2344447-4

L2344447-4

L2344447-4

L2344447-4

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

107.5

93.4

92.4

88.6

98.5

92.9

93.9

92.9

93.9

92.2

92.7

94.3

98.5

0.0066

102.2

<0.0050

110.3

<0.0010

100.6

<0.0010

108.5

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

16

N/A

20

20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

75-125

90-110

75-125

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.005

0.001

RPD-NA

0.0056

<0.0010
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Quality Control Report
Page 17 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

R4796951

R4796468

R4798570

R4800936

R4795230

R4796951

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

LCS

MB

LCS

DUP

LCS

MB

DUP

LCS

WG3158350-11

WG3158350-10

WG3158350-9

WG3158350-12

WG3157715-7

WG3158662-14

WG3158662-13

WG3159420-11

WG3157448-16

WG3157448-15

WG3157448-4

WG3158350-11

WG3158350-10

L2344447-4

L2344447-4

CL-ORP

L2344447-5

L2344447-4

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

<0.0050

98.9

<0.0050

106.6

225

102.1

<0.0020

7.02

0.0021

103.2

<0.0010

<0.30

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

N/A

10

N/A

20

20

20

90-110

75-125

210-230

80-120

6.9-7.1

80-120

mg/L

%

mg/L

%

mV

%

mg/L

pH

mg/L

%

mg/L

mg/L

0.005

0.002

0.001

RPD-NA

RPD-NA

<0.0050

0.0023

<0.30
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Quality Control Report
Page 18 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

R4796951

R4797348

R4801730

R4801170

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

DUP

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

WG3158350-10

WG3158350-9

WG3158350-12

WG3156899-8

WG3156899-7

WG3158128-2

WG3158128-1

WG3159658-27

WG3159658-10

WG3159658-11

WG3159658-12

WG3159658-13

WG3159658-14

WG3159658-16

WG3159658-8

WG3159658-9

WG3159658-1

L2344447-4

L2344447-4

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

98.7

<0.30

106.4

99.6

<10

98.9

<10

<0.050

101.4

106.4

101.1

103.1

100.9

101.1

99.5

101.6

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

N/A 20

90-110

75-125

85-115

85-115

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

%

mg/L

%

%

mg/L

%

mg/L

mg/L

%

%

%

%

%

%

%

%

0.3

10

10

RPD-NA<0.050
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Quality Control Report
Page 19 ofReport Date: 17-SEP-19Workorder: L2344447

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4801170

R4801248

R4796388

Batch

Batch

Batch

MB

MB

MB

MB

MB

MB

MB

MB

MS

LCS

MB

LCS

MB

WG3159658-1

WG3159658-15

WG3159658-2

WG3159658-3

WG3159658-4

WG3159658-5

WG3159658-6

WG3159658-7

WG3159658-28

WG3158841-12

WG3158841-11

WG3157710-11

WG3157710-10

L2344447-4

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

108.0

102.2

<1.0

98.0

<0.10

12-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

70-130

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

NTU

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1

0.1
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Quality Control Report
Page 20 ofReport Date: 17-SEP-19Workorder: L2344447

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 21 ofReport Date: 17-SEP-19Workorder: L2344447

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
5

5

1
2
3
4
5

5

5

5

08-SEP-19 18:05
08-SEP-19 08:06
07-SEP-19 08:25
08-SEP-19 08:06
06-SEP-19 08:30

06-SEP-19 08:30

08-SEP-19 18:05
08-SEP-19 08:06
07-SEP-19 08:25
08-SEP-19 08:06
06-SEP-19 08:30

06-SEP-19 08:30

06-SEP-19 08:30

06-SEP-19 08:30

10-SEP-19 16:45
10-SEP-19 16:45
10-SEP-19 16:45
10-SEP-19 16:45
10-SEP-19 16:45

10-SEP-19 16:10

11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00

10-SEP-19 09:17

10-SEP-19 09:17

10-SEP-19 16:32

0.25
0.25
0.25
0.25
0.25

3

0.25
0.25
0.25
0.25
0.25

3

3

3

47
57
80
57

104

4

63
73
96
73

120

4

4

4

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR

EHTR

EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2344447 were received on 10-SEP-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

days

hours
hours
hours
hours
hours

days

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

10-SEP-19

Lab Work Order #: L2344510

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
17-SEP-19 15:00 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
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Regional Effects ProC of C Numbers:
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17-SEP-19 15:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344510 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
07-SEP-19 06-SEP-19 07-SEP-19

RG_FODPO_WS_
2019-09-07_1400

RG_FOBCP_WS_2
019-09-06_1130

RG_FRUPO_WS_2
019-09-07_0930

L2344510-1 L2344510-2 L2344510-3

14:00 11:30 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

953 834 937

540 474 541

8.24 8.37 8.31

452 433 434

9.9 1.1 <1.0

738 650 730

0.50 0.33 0.21

2.8 <1.0 2.0

231 196 237

<1.0 6.0 3.8

<1.0 <1.0 <1.0

231 202 240

0.0135 0.0303 0.0273

<0.25 <0.050 <0.25

<2.5 0.99 <2.5

0.18 0.194 0.18

97.8 99.8 101

17.5 9.55 16.9

0.0100 0.0184 0.0100

<0.25 <0.25 <0.25

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020

255 234 230

11.2 9.62 10.8

10.9 9.60 11.0

-1.1 -0.1 0.7

0.74 1.09 0.70

1.02 1.02 0.70

0.0069 0.0194 0.0032

0.00015 0.00028 0.00018

<0.00010 0.00011 0.00010

0.0855 0.0803 0.0961

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.012 0.011 0.013

0.0351 0.0280 0.0384

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

DLHC DLHC

TKNI TKNI TKNI

DLHC DLHC



17-SEP-19 15:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344510 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
07-SEP-19 06-SEP-19 07-SEP-19

RG_FODPO_WS_
2019-09-07_1400

RG_FOBCP_WS_2
019-09-06_1130

RG_FRUPO_WS_2
019-09-07_0930

L2344510-1 L2344510-2 L2344510-3

14:00 11:30 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

120 104 117

0.00012 0.00011 <0.00010

0.16 <0.10 0.12

<0.00050 <0.00050 <0.00050

0.014 0.015 0.010

<0.000050 <0.000050 <0.000050

0.0319 0.0289 0.0350

58.9 51.2 56.2

0.00209 0.00413 0.00176

0.00068 0.00076 <0.00050

0.0310 0.00150 0.00111

0.00079 0.00359 0.00172

1.86 1.78 2.01

69.7 57.5 66.2

2.20 1.98 2.04

<0.000010 <0.000010 <0.000010

2.17 1.51 2.07

0.147 0.145 0.144

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00325 0.00316 0.00355

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00012 0.00027 0.00018

<0.00010 0.00010 <0.00010

0.0870 0.0839 0.101

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.012 0.011 0.013

<0.045 0.0423 0.0318

118 106 123

<0.00010 <0.00010 <0.00010

0.15 <0.10 0.12

Total Metals

Dissolved Metals

DLM DTC



17-SEP-19 15:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344510 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
07-SEP-19 06-SEP-19 07-SEP-19

RG_FODPO_WS_
2019-09-07_1400

RG_FOBCP_WS_2
019-09-06_1130

RG_FRUPO_WS_2
019-09-07_0930

L2344510-1 L2344510-2 L2344510-3

14:00 11:30 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0336 0.0319 0.0368

59.5 51.2 56.5

0.00084 0.00234 0.00089

<0.0000050 <0.0000050 <0.0000050

0.0415 0.00163 0.00112

0.00079 0.00367 0.00166

1.94 1.86 2.21

88.3 66.3 73.5

2.33 2.02 2.03

<0.000010 <0.000010 <0.000010

2.39 1.62 2.21

0.155 0.157 0.150

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00307 0.00299 0.00342

<0.00050 <0.00050 <0.00050

<0.0010 0.0018 <0.0010

Dissolved Metals



Reference Information

DLHC

DLM

DTC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

17-SEP-19 15:00 (MT)

L2344510 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2344510-1, -2, -3
L2344510-3
L2344510-1, -2
L2344510-3
L2344510-1, -2
L2344510-3
L2344510-1, -2
L2344510-3
L2344510-3
L2344510-1, -2
L2344510-3
L2344510-1, -2
L2344510-1, -2, -3
L2344510-1, -2, -3
L2344510-1, -2, -3
L2344510-1, -2, -3
L2344510-1, -2, -3

Mercury (Hg)-Total
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8



Reference Information 17-SEP-19 15:00 (MT)

L2344510 CONTD....

6PAGE of

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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Reference Information 17-SEP-19 15:00 (MT)

L2344510 CONTD....

7PAGE of

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects Pro

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4801069

R4800936

R4804468

R4806483

R4805428

R4796951

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG3159412-8

WG3159412-7

WG3159420-14

WG3159420-13

WG3160561-2

WG3160561-1

WG3160561-4

WG3160572-2

WG3160572-1

WG3160216-2

WG3160216-1

WG3158350-10

WG3158350-9

LF

L2344510-3

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

103.3

1.4

101.7

<1.0

96.6

<0.000020

95.3

94.7

<0.000020

99.3

<0.000020

100.2

<0.050

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

10-SEP-19

10-SEP-19

85-115

85-115

80-120

70-130

80-120

80-120

85-115

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.00002

0.05

16



Quality Control Report
Page 2 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4807370

R4807370

R4796951

R4800936

R4796951

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG3161821-10

WG3161821-6

WG3161821-5

WG3161821-9

WG3161821-10

WG3161821-6

WG3161821-5

WG3161821-9

WG3158350-10

WG3158350-9

WG3159420-14

WG3159420-13

WG3158350-10

WG3158350-9

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

107.7

103.9

<0.50

<0.50

107.8

110.5

<0.50

<0.50

98.7

<0.50

98.2

<2.0

100.7

<0.020

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

80-120

80-120

80-120

80-120

90-110

90-110

90-110

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

0.5

0.5

0.5

0.5

0.5

2

0.02

16



Quality Control Report
Page 3 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4811610

R4806387

R4804468

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

WG3162788-3

WG3162788-2

WG3162788-1

WG3162788-4

WG3161216-2

WG3161216-1

WG3160561-2

L2344510-2

LF

L2344510-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

<0.0000050

106.6

<0.0000050

92.8

107.1

<0.00050

98.7

98.2

99.4

103.1

92.2

93.8

99.6

100.6

100.8

100.4

97.1

96.9

94.1

96.5

101.1

100.9

100.8

100.0

105.1

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

N/A 20

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

RPD-NA<0.0000050
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Quality Control Report
Page 4 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4804468Batch
LCS

MB

WG3160561-2

WG3160561-1 LF

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

96.7

92.5

98.2

105.6

100.6

94.4

98.4

97.5

94.5

99.8

100.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

16



Quality Control Report
Page 5 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4804468Batch
MB

MS

WG3160561-1

WG3160561-4

LF

L2344510-3

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

100.3

101.5

103.2

N/A

84.2

94.1

101.3

N/A

99.7

97.3

93.6

96.0

91.4

94.9

N/A

99.9

101.6

95.1

104.3

N/A

89.9

97.0

N/A

N/A

89.4

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

-

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

16



Quality Control Report
Page 6 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4804468

R4806483

Batch

Batch

MS

LCS

WG3160561-4

WG3160572-2

L2344510-3
Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

101.0

98.1

93.4

101.5

99.0

99.8

101.3

97.8

100.1

95.0

95.4

98.9

97.3

98.7

97.7

98.6

95.9

95.8

95.9

96.4

100.7

98.2

97.7

97.0

99.6

98.9

95.5

102.2

100.5

95.3

96.3

91.7

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

16



Quality Control Report
Page 7 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4806483Batch
LCS

MB

WG3160572-2

WG3160572-1 LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

96.4

100.5

100.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

16



Quality Control Report
Page 8 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4810518Batch
LCS

MB

WG3162270-2

WG3162270-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

97.4

91.5

98.9

100.4

96.1

95.3

97.4

100.5

99.1

97.5

96.2

96.2

96.9

97.8

98.0

97.4

94.4

99.8

102.2

97.9

103.5

94.0

105.0

98.5

97.1

93.8

95.4

90.8

99.1

93.3

<0.0010

<0.00010

<0.00010

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

16



Quality Control Report
Page 9 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4810518

R4805428

Batch

Batch

MB

LCS

WG3162270-1

WG3160216-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

108.0

106.5

101.2

107.3

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

16



Quality Control Report
Page 10 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4805428Batch
LCS

MB

WG3160216-2

WG3160216-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

106.4

99.4

104.4

102.2

104.5

102.2

101.4

102.4

106.2

102.5

108.8

106.3

100.8

99.7

103.8

98.6

97.6

103.5

107.8

102.8

106.0

104.7

100.2

110.5

104.2

97.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

16



Quality Control Report
Page 11 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4805428

R4806992

R4796951

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3160216-1

WG3160252-10

WG3160252-9

WG3158350-10

WG3158350-9

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

102.2

<0.0050

100.6

<0.0010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

10-SEP-19

10-SEP-19

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 12 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4796951

R4809150

R4798570

R4800936

R4795230

R4796951

R4797348

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG3158350-10

WG3158350-9

WG3162559-1

WG3158662-18

WG3158662-17

WG3159420-14

WG3157448-15

WG3157448-4

WG3158350-10

WG3158350-9

WG3156899-8

WG3156899-7

CL-ORP

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

98.9

<0.0050

226

102.5

<0.0020

7.03

103.2

<0.0010

98.7

<0.30

99.6

10-SEP-19

10-SEP-19

14-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

90-110

210-230

80-120

6.9-7.1

80-120

90-110

85-115

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

0.3
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Quality Control Report
Page 13 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

R4797348

R4801170

Batch

Batch

MB

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

MB

WG3156899-7

WG3159658-10

WG3159658-11

WG3159658-12

WG3159658-13

WG3159658-14

WG3159658-16

WG3159658-8

WG3159658-9

WG3159658-1

WG3159658-15

WG3159658-2

WG3159658-3

WG3159658-4

WG3159658-5

WG3159658-6

WG3159658-7

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<10

101.4

106.4

101.1

103.1

100.9

101.1

99.5

101.6

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

10-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

mg/L

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

10

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05
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Quality Control Report
Page 14 ofReport Date: 17-SEP-19Workorder: L2344510

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4801248

R4796388

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

WG3158841-12

WG3158841-11

WG3157710-11

WG3157710-14

WG3157710-10

WG3157710-13

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

102.2

<1.0

98.0

98.0

<0.10

<0.10

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

85-115

85-115

85-115

%

mg/L

%

%

NTU

NTU

1

0.1

0.1

16



Quality Control Report
Page 15 ofReport Date: 17-SEP-19Workorder: L2344510

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 16 ofReport Date: 17-SEP-19Workorder: L2344510

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3

2

1
2
3

2

2

2

07-SEP-19 14:00
06-SEP-19 11:30
07-SEP-19 09:30

06-SEP-19 11:30

07-SEP-19 14:00
06-SEP-19 11:30
07-SEP-19 09:30

06-SEP-19 11:30

06-SEP-19 11:30

06-SEP-19 11:30

14-SEP-19 09:00
14-SEP-19 09:00
14-SEP-19 09:00

10-SEP-19 16:10

11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00

10-SEP-19 09:17

10-SEP-19 09:17

10-SEP-19 16:27

0.25
0.25
0.25

3

0.25
0.25
0.25

3

3

3

163
190
168

4

91
118
96

4

4

4

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM

EHTR

EHTR-FM
EHTR-FM
EHTR-FM

EHTR

EHTR

EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2344510 were received on 10-SEP-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

days

hours
hours
hours

days

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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17-SEP-19 13:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344588 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
08-SEP-19 08-SEP-19

GH_ERC_WS_201
9-09-08_0830

RG_ERSC5_WS_2
019-09-08_0927

L2344588-1 L2344588-2

08:30 09:27

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

315 324

164 169

8.32 8.36

338 264

<1.0 2.0

176 190

0.44 0.62

<1.0 <1.0

144 141

2.2 2.8

<1.0 <1.0

146 143

0.0057 0.0061

<0.050 <0.050

<0.50 <0.50

0.185 0.170

96.8 96.5

0.291 0.613

0.0064 <0.0010

<0.050 0.195

0.0017 0.0012

<0.0020 <0.0020

22.6 30.8

3.42 3.56

3.32 3.43

-1.6 -1.8

0.65 0.85

0.65 0.83

0.0077 0.0103

<0.00010 <0.00010

0.00011 0.00011

0.0504 0.0459

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0090 0.0075

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



17-SEP-19 13:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344588 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
08-SEP-19 08-SEP-19

GH_ERC_WS_201
9-09-08_0830

RG_ERSC5_WS_2
019-09-08_0927

L2344588-1 L2344588-2

08:30 09:27

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

45.2 47.9

0.00019 0.00018

<0.10 <0.10

<0.00050 <0.00050

0.011 0.015

<0.000050 <0.000050

0.0024 0.0036

12.1 13.5

0.00135 0.00154

<0.00050 <0.00050

0.00102 0.00108

<0.00050 <0.00050

0.378 0.425

1.23 2.05

1.93 1.77

<0.000010 <0.000010

0.775 0.984

0.217 0.227

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000687 0.000785

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

<0.00010 <0.00010

0.00011 0.00011

0.0530 0.0471

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0067 0.0088

46.0 46.3

0.00018 0.00019

<0.10 <0.10

Total Metals

Dissolved Metals



17-SEP-19 13:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344588 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
08-SEP-19 08-SEP-19

GH_ERC_WS_201
9-09-08_0830

RG_ERSC5_WS_2
019-09-08_0927

L2344588-1 L2344588-2

08:30 09:27

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0027 0.0038

11.9 13.0

0.00031 0.00025

<0.0000050 <0.0000050

0.00109 0.00111

<0.00050 <0.00050

0.389 0.419

1.61 2.56

2.00 1.85

<0.000010 <0.000010

0.809 1.02

0.213 0.231

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000736 0.000816

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

17-SEP-19 13:22 (MT)

L2344588 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2344588-1, -2
L2344588-1, -2
L2344588-1, -2
L2344588-1, -2
L2344588-1, -2
L2344588-1, -2
L2344588-1, -2
L2344588-1, -2
L2344588-1, -2
L2344588-1, -2
L2344588-1, -2

Mercury (Hg)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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L2344588 CONTD....

6PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS
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PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL EFFECTS 
PRO

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-SEP-19Workorder: L2344588

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4801069

R4800936

R4806483

R4804468

R4797291

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG3159412-12

WG3159412-11

WG3159412-10

WG3159420-14

WG3159420-17

WG3159420-13

WG3159420-16

WG3160572-2

WG3160572-1

WG3160380-2

WG3160380-1

WG3158443-10

WG3158443-9

L2344588-2

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

<1.0

103.2

1.6

101.7

103.2

<1.0

<1.0

94.7

<0.000020

93.2

<0.000020

98.9

<0.050

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

10-SEP-19

10-SEP-19

N/A 20

85-115

85-115

85-115

80-120

80-120

85-115

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

1

0.00002

0.00002

0.05

RPD-NA<1.0
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Quality Control Report
Page 2 ofReport Date: 17-SEP-19Workorder: L2344588

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4807370

R4807370

R4797291

R4800936

R4797291

R4811610

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG3161821-10

WG3161821-9

WG3161821-10

WG3161821-9

WG3158443-10

WG3158443-9

WG3159420-14

WG3159420-17

WG3159420-13

WG3159420-16

WG3158443-10

WG3158443-9

WG3162788-2

WG3162788-1 LF

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

107.7

<0.50

107.8

<0.50

99.2

<0.50

98.2

98.7

<2.0

<2.0

100.7

<0.020

106.6

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

16-SEP-19

80-120

80-120

90-110

90-110

90-110

90-110

80-120

%

mg/L

%

mg/L

%

mg/L

%

%

uS/cm

uS/cm

%

mg/L

%

0.5

0.5

0.5

2

2

0.02
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Quality Control Report
Page 3 ofReport Date: 17-SEP-19Workorder: L2344588

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4811610

R4806387

R4806483

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

WG3162788-1

WG3161216-7

WG3161216-2

WG3161216-1

WG3161216-8

WG3160572-2

LF

L2344588-1

L2344588-2

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

<0.0000050

<0.00050

107.1

<0.00050

93.1

99.8

101.3

97.8

100.1

95.0

95.4

98.9

97.3

98.7

97.7

98.6

95.9

95.8

95.9

96.4

100.7

98.2

97.7

97.0

99.6

16-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

N/A 20

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

RPD-NA<0.00050
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Quality Control Report
Page 4 ofReport Date: 17-SEP-19Workorder: L2344588

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4806483Batch
LCS

MB

WG3160572-2

WG3160572-1 LF

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

98.9

95.5

102.2

100.5

95.3

96.3

91.7

96.4

100.5

100.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05
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Quality Control Report
Page 5 ofReport Date: 17-SEP-19Workorder: L2344588

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4806483

R4804468

Batch

Batch

MB

LCS

WG3160572-1

WG3160380-2

LF
Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

101.0

99.9

98.9

98.0

100.6

90.7

100.7

93.1

97.0

99.5

97.1

92.8

95.6

91.7

101.3

100.0

97.8

100.1

102.9

96.5

102.0

94.5

102.7

97.6

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 17-SEP-19Workorder: L2344588

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4804468Batch
LCS

MB

WG3160380-2

WG3160380-1

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

97.6

97.6

86.6

96.8

99.5

99.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003
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Quality Control Report
Page 7 ofReport Date: 17-SEP-19Workorder: L2344588

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

Water

R4804468

R4806992

R4797291

R4797291

R4800709

R4798570

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

DUP

LCS

MB

WG3160380-1

WG3160252-10

WG3160252-9

WG3158443-10

WG3158443-9

WG3158443-10

WG3158443-9

WG3159014-1

WG3159014-2

WG3158662-18

WG3158662-17

CL-ORP

L2344588-1

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.000010

<0.00050

<0.0030

102.2

<0.0050

100.3

<0.0010

99.6

<0.0050

226

331

102.5

<0.0020

13-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

6.8 15

85-115

90-110

90-110

210-230

80-120

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

mV

%

mg/L

0.00001

0.0005

0.003

0.005

0.001

0.005

0.002

J338
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Quality Control Report
Page 8 ofReport Date: 17-SEP-19Workorder: L2344588

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4800936

R4795230

R4797291

R4801730

R4801170

Batch

Batch

Batch

Batch

Batch

LCS

LCS

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

LCS

LCS

LCS

WG3159420-14

WG3159420-17

WG3157448-18

WG3157448-5

WG3158443-10

WG3158443-9

WG3158128-2

WG3158128-1

WG3159658-10

WG3159658-11

WG3159658-12

WG3159658-13

WG3159658-14

WG3159658-16

WG3159658-8

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

7.03

7.03

97.9

<0.0010

97.9

<0.30

98.9

<10

101.4

106.4

101.1

103.1

100.9

101.1

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

6.9-7.1

6.9-7.1

80-120

90-110

85-115

75-125

75-125

75-125

75-125

75-125

75-125

pH

pH

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

0.001

0.3

10

11



Quality Control Report
Page 9 ofReport Date: 17-SEP-19Workorder: L2344588

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4801170

R4807649

R4796388

Batch

Batch

Batch

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

WG3159658-8

WG3159658-9

WG3159658-1

WG3159658-15

WG3159658-2

WG3159658-3

WG3159658-4

WG3159658-5

WG3159658-6

WG3159658-7

WG3160658-6

WG3160658-5

WG3157710-14

WG3157710-13

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

99.5

101.6

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

97.4

<1.0

98.0

<0.10

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

10-SEP-19

10-SEP-19

75-125

75-125

85-115

85-115

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

NTU

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1

0.1

11



Quality Control Report
Page 10 ofReport Date: 17-SEP-19Workorder: L2344588

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 17-SEP-19Workorder: L2344588

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

1
2

08-SEP-19 08:30
08-SEP-19 09:27

08-SEP-19 08:30
08-SEP-19 09:27

11-SEP-19 12:10
11-SEP-19 12:10

11-SEP-19 09:00
11-SEP-19 09:00

0.25
0.25

0.25
0.25

76
75

72
72

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2344588 were received on 10-SEP-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

10-SEP-19

Lab Work Order #: L2344595

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
17-SEP-19 16:20 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
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Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
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Regional EffectsC of C Numbers:
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17-SEP-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344595 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
06-SEP-19 06-SEP-19 06-SEP-19 08-SEP-19 06-SEP-19

RG_ELH93_WS_2
019-09-06_1030

RG_ELDFE_WS-
2019-09-06_1300

RG_FBLANK_WS_
2019_09-06_1000

RG_HACKDS_WS
_2019-09-08_1430

RG_ELUEL_WS_2
019-09-06_0930

L2344595-1 L2344595-2 L2344595-3 L2344595-4 L2344595-5

10:30 13:00 10:00 14:30 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

381 432 <2.0 676 270

207 225 <0.50 382 170

8.43 8.45 5.47 8.42 8.23

308 282 415 289 300

1.9 1.5 <1.0 1.4 <1.0

244 274 <10 479 174

0.39 0.47 <0.10 0.81 0.33

<1.0 <1.0 1.7 <1.0 1.7

145 157 <1.0 189 146

4.8 6.4 <1.0 6.4 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

149 163 <1.0 195 146

0.0095 0.0050 0.0354 0.0085 <0.0050

<0.050 <0.050 <0.050 <0.050 <0.050

1.88 2.27 <0.50 1.16 <0.50

0.182 0.203 <0.020 0.223 0.181

101 96.8 0.0 101 100

1.20 1.57 <0.0050 0.563 0.282

0.0021 0.0022 <0.0010 0.0014 <0.0010

0.617 0.614 <0.050 0.378 0.081

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 0.0067 <0.0020

52.4 63.8 <0.30 176 23.6

4.23 4.78 <0.10 7.65 3.44

4.26 4.62 <0.10 7.73 3.45

0.4 -1.6 0.0 0.5 0.0

0.83 0.80 <0.50 1.08 <0.50

0.86 0.95 <0.50 1.07 <0.50

0.0062 0.0044 <0.0030 0.0136 0.0065

<0.00010 0.00011 <0.00010 0.00010 <0.00010

0.00023 0.00017 <0.00010 0.00018 <0.00010

0.0860 0.0727 <0.00010 0.0615 0.0519

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

0.0061 0.0116 <0.0050 0.0235 0.0080

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV



17-SEP-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344595 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
07-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_CORCK_WS_
2019-09-07_0900

RG_MIULE_WS_2
019-09-06_1300

RG_RIVER_WS_2
019-09-06_0930

RG_AGCK_WS_20
19-09-06_0900

RG_TRIP_WS_201
9-09-06_0930

L2344595-6 L2344595-7 L2344595-8 L2344595-9 L2344595-10

09:00 13:00 09:30 09:00 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1420 493 282 244 <2.0

987 282 161 138 <0.50

8.16 8.34 8.20 8.22 5.41

326 307 317 285 346

2.6 <1.0 <1.0 <1.0 <1.0

1350 346 183 158 <10

0.43 0.23 0.43 0.26 <0.10

4.3 <1.0 <1.0 <1.0 2.0

278 170 149 124 <1.0

<1.0 2.6 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

278 173 149 124 <1.0

0.0249 0.0139 0.0121 <0.0050 0.0111

<0.25 <0.050 <0.050 <0.050 <0.050

3.0 1.38 <0.50 <0.50 <0.50

0.12 0.138 0.134 0.321 <0.020

102 96.3 93.7 95.9 0.0

5.89 0.672 0.289 0.152 <0.0050

0.0138 <0.0010 <0.0010 <0.0010 <0.0010

<0.050 0.368 0.068 <0.050 <0.050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020

679 123 23.6 19.8 <0.30

20.2 6.10 3.49 2.91 <0.10

20.7 5.87 3.27 2.79 <0.10

1.2 -1.9 -3.3 -2.1 0.0

0.79 1.12 0.73 0.52

0.83 1.04 0.71 0.59 <0.50

0.0053 0.0055 0.0094 <0.0030 <0.0030

0.00039 0.00011 <0.00010 <0.00010 <0.00010

0.00021 0.00020 0.00011 0.00050 <0.00010

0.0450 0.101 0.0512 0.0198 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.043 0.015 <0.010 <0.010 <0.010

0.0581 0.0179 <0.015 0.0115 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC

DLM



17-SEP-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344595 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS
08-SEP-19 08-SEP-19 08-SEP-19 07-SEP-19

RG_EL19_WS_201
9-09-08_1400

RG_FBLANK_WS_
2019-09-08_1400

RG_TRIP_WS_201
9-09-08_1400

RG_ELELKO_WS_
2019-09-07_1445

L2344595-11 L2344595-12 L2344595-13 L2344595-14

14:00 14:00 14:00 14:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

394 <2.0 <2.0 399

220 <0.50 <0.50 219

8.30 5.39 5.24 8.41

487 477 412 431

<1.0 <1.0 <1.0 <1.0

271 <10 <10 267

0.39 <0.10 <0.10 0.37

<1.0 1.9 2.0 <1.0

164 <1.0 <1.0 154

<1.0 <1.0 <1.0 3.0

<1.0 <1.0 <1.0 <1.0

165 <1.0 <1.0 157

0.0068 0.0141 <0.0050 <0.0050

<0.050 <0.050 <0.050 <0.050

1.71 <0.50 <0.50 2.51

0.171 <0.020 <0.020 0.170

94.3 0.0 0.0 97.3

2.22 <0.0050 <0.0050 1.51

0.0013 <0.0010 <0.0010 0.0019

0.406 <0.050 <0.050 0.477

<0.0010 <0.0010 <0.0010 0.0024

<0.0020 <0.0020 <0.0020 <0.0020

61.3 <0.30 <0.30 62.9

4.78 <0.10 <0.10 4.63

4.51 <0.10 <0.10 4.51

-3.0 0.0 0.0 -1.4

0.67 <0.50 0.72

0.69 <0.50 <0.50 0.67

0.0066 <0.0030 <0.0030 0.0055

<0.00010 <0.00010 <0.00010 <0.00010

0.00015 <0.00010 <0.00010 0.00020

0.0638 <0.00010 <0.00010 0.0802

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010

0.0132 <0.0050 <0.0050 0.0101

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV



17-SEP-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344595 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
06-SEP-19 06-SEP-19 06-SEP-19 08-SEP-19 06-SEP-19

RG_ELH93_WS_2
019-09-06_1030

RG_ELDFE_WS-
2019-09-06_1300

RG_FBLANK_WS_
2019_09-06_1000

RG_HACKDS_WS
_2019-09-08_1430

RG_ELUEL_WS_2
019-09-06_0930

L2344595-1 L2344595-2 L2344595-3 L2344595-4 L2344595-5

10:30 13:00 10:00 14:30 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

54.2 61.5 <0.050 80.2 47.6

0.00022 0.00026 <0.00010 0.00017 0.00017

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 0.026 0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0069 0.0081 <0.0010 0.0070 0.0027

17.9 20.0 <0.10 45.8 12.7

0.00085 0.00134 <0.00010 0.00786 0.00115

<0.00050 <0.00050 <0.00050 0.00052 <0.00050

0.00110 0.00121 <0.000050 0.0183 0.00109

<0.00050 <0.00050 <0.00050 0.00060 <0.00050

0.640 0.658 <0.050 0.971 0.384

6.54 8.50 <0.050 32.4 1.43

1.95 1.93 <0.10 2.22 1.93

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.30 2.54 <0.050 1.56 0.801

0.201 0.224 <0.00020 0.130 0.213

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

0.00042 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000923 0.000991 <0.000010 0.00220 0.000698

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00023 0.00017 <0.00010 0.00020 0.00011

0.0833 0.0758 <0.00010 0.0608 0.0517

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

0.0054 0.0078 <0.0050 <0.015 0.0101

52.8 57.0 <0.050 77.9 47.9

0.00018 0.00022 <0.00010 0.00012 0.00019

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals

DLM



17-SEP-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344595 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
07-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_CORCK_WS_
2019-09-07_0900

RG_MIULE_WS_2
019-09-06_1300

RG_RIVER_WS_2
019-09-06_0930

RG_AGCK_WS_20
19-09-06_0900

RG_TRIP_WS_201
9-09-06_0930

L2344595-6 L2344595-7 L2344595-8 L2344595-9 L2344595-10

09:00 13:00 09:30 09:00 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

204 76.2 46.9 41.2 <0.050

0.00016 0.00015 0.00022 0.00021 <0.00010

4.20 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.011 <0.010 0.012 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0300 0.0077 0.0026 0.0018 <0.0010

121 26.9 12.4 9.13 <0.10

0.0183 0.00126 0.00134 <0.00010 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00137 0.000822 0.0320 0.000787 <0.000050

0.0548 0.00157 <0.00050 <0.00050 <0.00050

3.59 0.906 0.419 0.183 <0.050

18.1 3.12 1.51 1.72 <0.050

2.04 2.14 1.93 1.38 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

19.7 5.04 0.881 0.570 <0.050

0.636 0.240 0.219 0.140 <0.00020

0.000039 <0.000010 <0.000010 0.000045 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00585 0.00110 0.000713 0.000740 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0050 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

0.00038 0.00010 <0.00010 <0.00010

0.00022 0.00020 0.00011 0.00050

0.0442 0.106 0.0518 0.0208

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

0.048 0.015 <0.010 <0.010

0.0140 0.0170 <0.015 0.0101

204 71.1 44.9 40.3 <0.050

<0.00010 0.00013 0.00017 0.00030

2.60 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals

DLM



17-SEP-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS
08-SEP-19 08-SEP-19 08-SEP-19 07-SEP-19

RG_EL19_WS_201
9-09-08_1400

RG_FBLANK_WS_
2019-09-08_1400

RG_TRIP_WS_201
9-09-08_1400

RG_ELELKO_WS_
2019-09-07_1445

L2344595-11 L2344595-12 L2344595-13 L2344595-14

14:00 14:00 14:00 14:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

58.0 <0.050 <0.050 59.4

0.00024 <0.00010 0.00013 0.00025

<0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050

0.012 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0076 <0.0010 <0.0010 0.0078

19.9 <0.10 <0.10 20.7

0.00205 <0.00010 <0.00010 0.00076

<0.00050 <0.00050 <0.00050 <0.00050

0.00119 <0.000050 <0.000050 0.00118

<0.00050 <0.00050 <0.00050 <0.00050

0.617 <0.050 <0.050 0.693

9.60 <0.050 <0.050 8.07

2.13 <0.10 <0.10 1.94

<0.000010 <0.000010 <0.000010 <0.000010

1.91 <0.050 <0.050 2.60

0.244 <0.00020 <0.00020 0.229

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 0.00021 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00105 <0.000010 <0.000010 0.00101

<0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00015 <0.00010 0.00019

0.0647 <0.00010 0.0773

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0065 <0.0050 0.0070

56.6 <0.050 <0.050 55.1

0.00018 <0.00010 0.00019

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals

RRV

RRV



17-SEP-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344595 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
06-SEP-19 06-SEP-19 06-SEP-19 08-SEP-19 06-SEP-19

RG_ELH93_WS_2
019-09-06_1030

RG_ELDFE_WS-
2019-09-06_1300

RG_FBLANK_WS_
2019_09-06_1000

RG_HACKDS_WS
_2019-09-08_1430

RG_ELUEL_WS_2
019-09-06_0930

L2344595-1 L2344595-2 L2344595-3 L2344595-4 L2344595-5

10:30 13:00 10:00 14:30 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 0.000066 <0.000050 <0.000050 <0.000050

0.0076 0.0084 <0.0010 0.0073 0.0029

18.3 20.0 <0.10 45.5 12.3

0.00017 0.00035 <0.00010 0.00388 0.00023

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00104 0.00116 <0.000050 0.0182 0.00115

<0.00050 <0.00050 <0.00050 0.00058 <0.00050

0.639 0.686 <0.050 0.954 0.392

7.51 9.91 <0.050 39.8 1.67

2.12 2.05 <0.050 2.26 1.93

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.41 2.71 <0.050 1.71 0.834

0.191 0.231 <0.00020 0.125 0.215

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000958 0.00107 <0.000010 0.00231 0.000761

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals



17-SEP-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344595 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
07-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19 06-SEP-19

RG_CORCK_WS_
2019-09-07_0900

RG_MIULE_WS_2
019-09-06_1300

RG_RIVER_WS_2
019-09-06_0930

RG_AGCK_WS_20
19-09-06_0900

RG_TRIP_WS_201
9-09-06_0930

L2344595-6 L2344595-7 L2344595-8 L2344595-9 L2344595-10

09:00 13:00 09:30 09:00 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0330 0.0080 0.0027 0.0018

116 25.4 11.9 9.11 <0.0050

0.00661 0.00026 0.00028 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00139 0.000866 0.0397 0.000784

0.0523 0.00148 <0.00050 <0.00050

3.41 0.859 0.423 0.209 <0.050

24.7 3.83 1.69 2.27

2.21 2.18 1.96 1.45

<0.000010 <0.000010 <0.000010 <0.000010

20.3 4.99 0.926 0.594 <0.050

0.626 0.238 0.213 0.140

0.000039 <0.000010 <0.000010 0.000048

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00590 0.00109 0.000732 0.000759

<0.00050 <0.00050 <0.00050 <0.00050

0.0013 <0.0010 <0.0010 0.0024

Dissolved Metals

DTSE



17-SEP-19 16:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2344595 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS
08-SEP-19 08-SEP-19 08-SEP-19 07-SEP-19

RG_EL19_WS_201
9-09-08_1400

RG_FBLANK_WS_
2019-09-08_1400

RG_TRIP_WS_201
9-09-08_1400

RG_ELELKO_WS_
2019-09-07_1445

L2344595-11 L2344595-12 L2344595-13 L2344595-14

14:00 14:00 14:00 14:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0080 <0.0010 0.0081

19.2 <0.10 <0.0050 19.8

0.00114 <0.00010 0.00023

<0.0000050 <0.0000050 <0.0000050

0.00125 <0.000050 0.00117

<0.00050 <0.00050 <0.00050

0.615 <0.050 <0.050 0.663

11.2 <0.050 9.27

2.16 <0.050 1.97

<0.000010 <0.000010 <0.000010

2.06 <0.050 <0.050 2.71

0.236 <0.00020 0.225

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00107 <0.000010 0.00105

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

DLM

DTSE

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Dissolved Se concentration exceeds total. Positive bias on D-Se suspected due to signal enhancement from volatile selenium species. 
Contact ALS if an alternative test to address this interference is needed.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

17-SEP-19 16:20 (MT)

L2344595 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

ALS Test Code Test Description

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2344595-1, -11, -12, -14, -2, -3, -4, -5, -6, -7, -8, -9
L2344595-1, -11, -12, -14, -2, -3, -4, -5, -6, -7, -8, -9
L2344595-1, -11, -12, -14, -2, -3, -4, -5, -6, -7, -8, -9
L2344595-1, -11, -12, -14, -2, -3, -4, -5, -6, -7, -8, -9
L2344595-1, -11, -12, -14, -2, -3, -4, -5, -6, -7, -8, -9
L2344595-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8, -9
L2344595-13
L2344595-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8, -9
L2344595-13
L2344595-13
L2344595-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8, -9
L2344595-13
L2344595-13
L2344595-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8, -9
L2344595-13
L2344595-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8, -9
L2344595-13
L2344595-13
L2344595-10, -11, -12, -13, -14, -5, -6, -7, -8, -9

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total

Barium (Ba)-Total
Calcium (Ca)-Total

Calcium (Ca)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total

Magnesium (Mg)-Total
Selenium (Se)-Total
Sodium (Na)-Total

Sodium (Na)-Total
Strontium (Sr)-Total

Strontium (Sr)-Total
Uranium (U)-Total
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

MS-B
MS-B

MS-B
MS-B
MS-B

MS-B
MS-B
MS-B

MS-B
MS-B

MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

Matrix Spike
Matrix Spike

Matrix Spike
Matrix Spike
Matrix Spike

Matrix Spike
Matrix Spike
Matrix Spike

Matrix Spike
Matrix Spike

Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14



Reference Information 17-SEP-19 16:20 (MT)
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BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

Version: FINAL   
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MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

Version: FINAL   
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** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4801069

R4805512

R4800936

R4805551

R4806483

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

WG3159412-11

WG3159412-10

WG3160622-3

WG3160622-2

WG3160622-1

WG3159420-17

WG3159420-16

WG3160644-3

WG3160644-2

WG3160644-1

WG3160572-3

WG3160572-2

WG3160572-1

WG3160572-4

L2344595-13

L2344595-12

L2344595-2

LF

L2344595-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

103.2

1.6

2.2

101.6

1.5

103.2

<1.0

<1.0

102.4

<1.0

<0.000020

94.7

<0.000020

98.9

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

6.6

N/A

N/A

20

20

20

85-115

85-115

85-115

85-115

80-120

70-130

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

2

2

1

1

0.00002

RPD-NA

RPD-NA

2.0

<1.0

<0.000020
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Quality Control Report
Page 2 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

R4804468

R4797291

R4803132

R4807350

R4807370

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG3160380-3

WG3160380-2

WG3160380-1

WG3160380-4

WG3158443-11

WG3158443-10

WG3158443-9

WG3158443-12

WG3160206-2

WG3160206-1

WG3161810-2

WG3161810-1

WG3161821-10

WG3161821-9

L2344595-2

L2344595-1

L2344595-3

L2344595-3

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

<0.000020

93.2

<0.000020

95.3

<0.050

98.9

<0.050

109.1

101.7

<0.050

106.2

<0.50

107.7

<0.50

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

N/A

N/A

20

20

80-120

70-130

85-115

75-125

85-115

80-120

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

0.00002

0.05

0.05

0.5

0.5

RPD-NA

RPD-NA

<0.000020

<0.050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

R4807350

R4807370

R4797291

R4803132

R4800936

R4805551

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

DUP

LCS

WG3161810-3

WG3161810-2

WG3161810-1

WG3161810-4

WG3161821-10

WG3161821-9

WG3158443-11

WG3158443-10

WG3158443-9

WG3158443-12

WG3160206-2

WG3160206-1

WG3159420-17

WG3159420-16

WG3160644-3

WG3160644-2

L2344595-10

L2344595-10

L2344595-3

L2344595-3

L2344595-12

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.50

113.2

<0.50

99.2

107.8

<0.50

<0.50

99.2

<0.50

109.5

101.2

<0.50

98.7

<2.0

<2.0

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

N/A

N/A

N/A

20

20

10

80-120

70-130

80-120

90-110

75-125

90-110

90-110

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

uS/cm

uS/cm

0.5

0.5

0.5

0.5

2

RPD-NA

RPD-NA

RPD-NA

<0.50

<0.50

<2.0
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

R4805551

R4797291

R4803132

R4813032

R4809299

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3160644-2

WG3160644-1

WG3158443-11

WG3158443-10

WG3158443-9

WG3158443-12

WG3160206-2

WG3160206-1

WG3162963-7

WG3162963-6

WG3162963-5

WG3162963-8

WG3162610-5

WG3162610-2

WG3162610-1

WG3162610-6

L2344595-3

L2344595-3

L2344595-2

LF

L2344595-1

L2344595-2

L2344595-14

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

97.3

<2.0

<0.020

100.7

<0.020

111.3

100.9

<0.020

<0.0000050

97.4

<0.0000050

90.2

<0.00050

103.4

<0.00050

12-SEP-19

12-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

N/A

N/A

N/A

20

20

20

90-110

90-110

75-125

90-110

80-120

70-130

80-120

%

uS/cm

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

ug/L

%

ug/L

2

0.02

0.02

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

<0.020

<0.0000050

<0.00050
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

R4809299

R4798388

R4806483

Batch

Batch

Batch

MS

LCS

MB

DUP

WG3162610-6

WG3158721-2

WG3158721-1

WG3160572-3

L2344595-14

TMRM

L2344595-2

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

83.6

92.3

97.6

94.0

95.8

<0.050

<0.0050

<0.050

<0.050

<0.0030

<0.00010

0.00020

0.0768

<0.000050

<0.010

0.0000078

57.3

0.00020

<0.00010

<0.010

<0.000050

0.0087

20.0

0.00039

0.00127

<0.00050

0.676

16-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

N/A

N/A

13

1.2

N/A

N/A

0.0

0.7

12

N/A

N/A

N/A

3.9

0.0

10

9.8

N/A

1.5

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

70-130

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00017

0.0758

<0.000050

<0.010

0.0000078

57.0

0.00022

<0.00010

<0.010

0.000066

0.0084

20.0

0.00035

0.00116

<0.00050

0.686
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Quality Control Report
Page 6 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4806483Batch
DUP

LCS

WG3160572-3

WG3160572-2

L2344595-2
Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

0.0101

2.00

<0.000010

2.59

0.237

<0.000010

<0.00010

<0.010

0.00109

<0.00050

99.8

101.3

97.8

100.1

95.0

95.4

98.9

97.3

98.7

97.7

98.6

95.9

95.8

95.9

96.4

100.7

98.2

97.7

97.0

99.6

98.9

95.5

102.2

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

1.9

2.7

N/A

4.6

2.5

N/A

N/A

N/A

1.7

N/A

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00991

2.05

<0.000010

2.71

0.231

<0.000010

<0.00010

<0.010

0.00107

<0.00050
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Quality Control Report
Page 7 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4806483Batch
LCS

MB

WG3160572-2

WG3160572-1 LF

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

100.5

95.3

96.3

91.7

96.4

100.5

100.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 8 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4806483Batch
MB

MS

WG3160572-1

WG3160572-4

LF

L2344595-1

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

<0.00030

<0.000010

<0.00050

<0.0010

94.8

97.6

105.3

N/A

87.9

104.1

103.7

N/A

97.0

95.4

96.1

99.3

91.8

99.7

N/A

98.4

97.7

95.0

94.7

117.8

98.8

94.5

N/A

N/A

88.9

95.4

96.0

93.0

101.8

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 9 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4806483

R4810518

Batch

Batch

MS

LCS

MB

WG3160572-4

WG3162270-2

WG3162270-1

L2344595-1

LF

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

97.9

97.4

91.5

98.9

100.4

96.1

95.3

97.4

100.5

99.1

97.5

96.2

96.2

96.9

97.8

98.0

97.4

94.4

99.8

102.2

97.9

103.5

94.0

105.0

98.5

97.1

93.8

95.4

90.8

99.1

93.3

13-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 10 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4810518Batch
MBWG3162270-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 11 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4804468Batch
DUP

LCS

WG3160380-3

WG3160380-2

L2344595-2
Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

0.0052

<0.00010

0.00021

0.0763

<0.000050

<0.010

0.0000102

60.0

0.00028

<0.00010

<0.00050

<0.010

<0.000050

0.0081

20.4

0.00146

0.00122

<0.00050

0.678

0.00840

1.97

<0.000010

2.56

0.236

<0.000010

<0.00010

<0.010

0.00101

<0.00050

<0.0030

101.0

99.9

98.9

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

16

N/A

19

4.9

N/A

N/A

13

2.4

4.1

N/A

N/A

N/A

N/A

0.6

2.3

8.7

0.5

N/A

3.0

1.2

2.1

N/A

0.9

5.2

N/A

N/A

N/A

2.4

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0044

0.00011

0.00017

0.0727

<0.000050

<0.010

0.0000116

61.5

0.00026

<0.00010

<0.00050

<0.010

<0.000050

0.0081

20.0

0.00134

0.00121

<0.00050

0.658

0.00850

1.93

<0.000010

2.54

0.224

<0.000010

<0.00010

<0.010

0.000991

<0.00050

<0.0030
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Quality Control Report
Page 12 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4804468Batch
LCS

MB

WG3160380-2

WG3160380-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

98.0

100.6

90.7

100.7

93.1

97.0

99.5

97.1

92.8

95.6

91.7

101.3

100.0

97.8

100.1

102.9

96.5

102.0

94.5

102.7

97.6

97.6

97.6

86.6

96.8

99.5

99.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 13 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4804468Batch
MB

MS

WG3160380-1

WG3160380-4 L2344595-1

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

98.7

97.7

97.0

N/A

91.0

94.7

99.3

N/A

98.9

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 14 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4804468

R4808130

Batch

Batch

MS

LCS

WG3160380-4

WG3161557-2

L2344595-1
Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

96.1

94.4

95.7

92.5

95.6

N/A

97.6

98.6

96.0

103.5

101.7

89.9

95.2

N/A

N/A

91.7

96.8

97.0

94.3

99.3

96.7

105.0

104.8

101.5

104.1

104.2

94.0

100.5

102.4

102.6

101.6

102.2

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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Quality Control Report
Page 15 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4808130Batch
LCS

MB

WG3161557-2

WG3161557-1

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

96.3

101.2

99.5

102.9

103.0

105.3

101.5

101.4

102.2

101.3

103.3

105.9

102.7

100.2

103.6

98.1

98.7

102.5

101.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001
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Quality Control Report
Page 16 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4808130

R4806992

R4797291

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

DUP

LCS

MB

MS

WG3161557-1

WG3160252-10

WG3160252-14

WG3160252-13

WG3160252-9

WG3158443-11

WG3158443-10

WG3158443-9

WG3158443-12

L2344595-3

L2344595-3

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

102.2

105.7

<0.0050

<0.0050

<0.0010

100.3

<0.0010

111.4

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

N/A 20

85-115

85-115

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001

RPD-NA<0.0010
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Quality Control Report
Page 17 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

R4803132

R4797291

R4803132

R4800709

R4798570

R4807372

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

LCS

MB

CRM

CRM

LCS

MB

DUP

LCS

MB

WG3160206-2

WG3160206-1

WG3158443-11

WG3158443-10

WG3158443-9

WG3158443-12

WG3160206-2

WG3160206-1

WG3159014-1

WG3159014-3

WG3158662-18

WG3158662-17

WG3161837-3

WG3161837-2

WG3161837-1

L2344595-3

L2344595-3

CL-ORP

CL-ORP

L2344595-14

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

102.6

<0.0010

<0.0050

99.6

<0.0050

110.5

101.9

<0.0050

226

213

102.5

<0.0020

<0.0020

114.1

<0.0020

11-SEP-19

11-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

N/A

N/A

20

20

90-110

90-110

75-125

90-110

210-230

210-230

80-120

80-120

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mV

mV

%

mg/L

mg/L

%

mg/L

0.001

0.005

0.005

0.002

0.002

RPD-NA

RPD-NA

<0.0050

<0.0020
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Quality Control Report
Page 18 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

R4807372

R4800936

R4805551

R4795230

R4803488

R4797291

R4803132

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MS

LCS

DUP

LCS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG3161837-4

WG3159420-17

WG3160644-3

WG3160644-2

WG3157448-18

WG3157448-5

WG3159797-12

WG3159797-1

WG3158443-11

WG3158443-10

WG3158443-9

WG3158443-12

WG3160206-2

WG3160206-1

L2344595-14

L2344595-12

L2344595-3

L2344595-3

Phosphorus (P)-Total

pH

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

125.2

7.03

5.29

7.03

97.9

<0.0010

101.5

<0.0010

<0.30

97.9

<0.30

107.8

100.2

14-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

10-SEP-19

10-SEP-19

12-SEP-19

12-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

10-SEP-19

11-SEP-19

0.10

N/A

0.2

20

70-130

6.9-7.1

6.9-7.1

80-120

80-120

90-110

75-125

90-110

%

pH

pH

pH

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

0.001

0.001

0.3

J

RPD-NA

5.39

<0.30
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Quality Control Report
Page 19 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

R4803132

R4801730

R4806330

R4801170

Batch

Batch

Batch

Batch

MB

LCS

LCS

LCS

MB

MB

MB

LCS

MB

DUP

DUP

DUP

LCS

LCS

LCS

LCS

WG3160206-1

WG3158128-2

WG3158128-5

WG3158128-8

WG3158128-1

WG3158128-4

WG3158128-7

WG3160004-2

WG3160004-1

WG3159658-21

WG3159658-23

WG3159658-25

WG3159658-10

WG3159658-11

WG3159658-12

WG3159658-13

L2344595-12

L2344595-10

L2344595-3

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.30

98.9

98.5

97.9

<10

<10

<10

100.0

<10

<0.050

<0.050

<0.050

101.4

106.4

101.1

103.1

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

N/A

N/A

N/A

20

20

20

85-115

85-115

85-115

85-115

75-125

75-125

75-125

75-125

mg/L

%

%

%

mg/L

mg/L

mg/L

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.3

10

10

10

10

RPD-NA

RPD-NA

RPD-NA

<0.050

<0.050

<0.050
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Quality Control Report
Page 20 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

Water

Water

R4801170

R4801248

Batch

Batch

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

MB

MS

MS

MS

LCS

LCS

MB

MB

WG3159658-14

WG3159658-16

WG3159658-8

WG3159658-9

WG3159658-1

WG3159658-15

WG3159658-2

WG3159658-3

WG3159658-4

WG3159658-5

WG3159658-6

WG3159658-7

WG3159658-22

WG3159658-24

WG3159658-26

WG3158841-12

WG3158841-14

WG3158841-11

WG3158841-13

L2344595-12

L2344595-10

L2344595-3

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

100.9

101.1

99.5

101.6

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

100.4

99.9

96.6

102.2

105.4

<1.0

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

75-125

75-125

75-125

75-125

70-130

70-130

70-130

85-115

85-115

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1
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Quality Control Report
Page 21 ofReport Date: 17-SEP-19Workorder: L2344595

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4801248

R4806354

R4800912

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG3158841-13

WG3158893-4

WG3158893-3

WG3159006-6

WG3159006-2

WG3159006-5

WG3159006-1

WG3159006-4

L2344595-13

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<1.0

86.7

<1.0

<0.10

94.5

94.5

<0.10

<0.10

11-SEP-19

12-SEP-19

12-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

11-SEP-19

N/A 15

85-115

85-115

85-115

mg/L

%

mg/L

NTU

%

%

NTU

NTU

1

1

0.1

0.1

RPD-NA<0.10

24



Quality Control Report
Page 22 ofReport Date: 17-SEP-19Workorder: L2344595

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

24



Quality Control Report
Page 23 ofReport Date: 17-SEP-19Workorder: L2344595

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
5
6
7
8
9

10
11
12
13
14

1
2
3
5
6
7
8
9

10
14

1
2
3
4
5
6
7
8
9

10
11
12
13
14

1
2
3
5
6
7
8
9

10
14

1
2
3

06-SEP-19 10:30
06-SEP-19 13:00
06-SEP-19 10:00
08-SEP-19 14:30
06-SEP-19 09:30
07-SEP-19 09:00
06-SEP-19 13:00
06-SEP-19 09:30
06-SEP-19 09:00
06-SEP-19 09:30
08-SEP-19 14:00
08-SEP-19 14:00
08-SEP-19 14:00
07-SEP-19 14:45

06-SEP-19 10:30
06-SEP-19 13:00
06-SEP-19 10:00
06-SEP-19 09:30
07-SEP-19 09:00
06-SEP-19 13:00
06-SEP-19 09:30
06-SEP-19 09:00
06-SEP-19 09:30
07-SEP-19 14:45

06-SEP-19 10:30
06-SEP-19 13:00
06-SEP-19 10:00
08-SEP-19 14:30
06-SEP-19 09:30
07-SEP-19 09:00
06-SEP-19 13:00
06-SEP-19 09:30
06-SEP-19 09:00
06-SEP-19 09:30
08-SEP-19 14:00
08-SEP-19 14:00
08-SEP-19 14:00
07-SEP-19 14:45

06-SEP-19 10:30
06-SEP-19 13:00
06-SEP-19 10:00
06-SEP-19 09:30
07-SEP-19 09:00
06-SEP-19 13:00
06-SEP-19 09:30
06-SEP-19 09:00
06-SEP-19 09:30
07-SEP-19 14:45

06-SEP-19 10:30
06-SEP-19 13:00
06-SEP-19 10:00

11-SEP-19 12:10
11-SEP-19 12:10
11-SEP-19 12:10
11-SEP-19 12:10
11-SEP-19 12:10
11-SEP-19 12:10
11-SEP-19 12:10
11-SEP-19 12:10
11-SEP-19 12:10
11-SEP-19 12:10
11-SEP-19 13:15
11-SEP-19 13:15
11-SEP-19 13:15
11-SEP-19 13:15

11-SEP-19 12:00
11-SEP-19 12:00
11-SEP-19 12:00
11-SEP-19 12:00
11-SEP-19 12:00
11-SEP-19 12:00
11-SEP-19 12:00
11-SEP-19 12:00
11-SEP-19 12:00
11-SEP-19 12:45

11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00
11-SEP-19 09:00
12-SEP-19 09:00
12-SEP-19 09:00
12-SEP-19 09:00
12-SEP-19 09:00
12-SEP-19 09:00
12-SEP-19 09:00
12-SEP-19 09:00
12-SEP-19 09:00
12-SEP-19 09:00
12-SEP-19 09:00

10-SEP-19 09:38
10-SEP-19 09:38
10-SEP-19 09:38
11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39

10-SEP-19 09:38
10-SEP-19 09:38
10-SEP-19 09:38

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3
3
3
3
3
3
3
3

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3
3
3
3
3
3
3
3
3
3

3
3
3

122
119
122
70

123
99

119
123
123
123
71
71
71
95

5
5
5
5
4
5
5
5
5
4

119
116
119
66

144
120
140
144
144
144
91
91
91

114

4
4
4
5
4
5
5
5
5
4

4
4
4

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTL

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTL

EHTR
EHTR
EHTR

Qualifier   

Hold Time Exceedances:

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days
days
days
days
days
days
days
days
days
days

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days
days
days
days
days
days
days
days
days
days

days
days
days
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Quality Control Report
Page 24 ofReport Date: 17-SEP-19Workorder: L2344595

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Anions and Nutrients

5
6
7
8
9

10
14

1
2
3
5
6
7
8
9

10
11
12
13
14

06-SEP-19 09:30
07-SEP-19 09:00
06-SEP-19 13:00
06-SEP-19 09:30
06-SEP-19 09:00
06-SEP-19 09:30
07-SEP-19 14:45

06-SEP-19 10:30
06-SEP-19 13:00
06-SEP-19 10:00
06-SEP-19 09:30
07-SEP-19 09:00
06-SEP-19 13:00
06-SEP-19 09:30
06-SEP-19 09:00
06-SEP-19 09:30
08-SEP-19 14:00
08-SEP-19 14:00
08-SEP-19 14:00
07-SEP-19 14:45

11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39
11-SEP-19 09:39

10-SEP-19 18:04
10-SEP-19 18:04
10-SEP-19 18:04
12-SEP-19 12:50
12-SEP-19 12:50
12-SEP-19 12:50
12-SEP-19 12:52
12-SEP-19 12:52
12-SEP-19 12:52
12-SEP-19 12:54
12-SEP-19 12:54
12-SEP-19 12:54
12-SEP-19 12:57

3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3

5
4
5
5
5
5
4

4
4
4
6
5
6
6
6
6
4
4
4
5

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTL

EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHTR
EHT
EHT
EHT

EHTL

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2344595 were received on 10-SEP-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

days
days
days
days
days
days
days

days
days
days
days
days
days
days
days
days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

12-SEP-19

Lab Work Order #: L2346038
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Sparwood  BC  V0B 2G0
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FINAL   
30-SEP-19 12:20 (MT)Report Date:

Version:

Certificate of Analysis
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30-SEP-19 12:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346038 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
10-SEP-19 09-SEP-19 09-SEP-19 10-SEP-19 10-SEP-19

RG_MIDAG_WS_2
019-09-10_0900

RG_EL1_WS_2019
-09-09_1100

RG_GHCKD_2019-
09-09_1400

RG_MI2_WS_2019
-09-10_1300

RG_TRIP_WS_201
9-09-10_1300

L2346038-1 L2346038-2 L2346038-3 L2346038-4 L2346038-5

09:00 11:00 14:00 13:00 13:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

370 430 1310 446 <2.0

186 219 810 238 <0.50

8.18 8.34 8.43 8.34 5.44

314 286 283 269 467

4.2 <1.0 <1.0 27.8 <1.0

230 297 1170 311 <10

0.43 0.44 0.83 1.65 <0.10

<1.0 <1.0 <1.0 <1.0 1.8

124 160 191 150 <1.0

<1.0 3.0 10.0 3.2 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

124 163 201 154 <1.0

0.0089 0.0182 0.0086 0.0068 <0.0050

<0.050 <0.050 <0.25 <0.050 <0.050

0.58 0.59 <2.5 1.73 <0.50

0.224 0.262 0.12 0.164 <0.020

96.0 94.3 96.4 96.9 0.0

0.588 0.593 4.20 1.00 <0.0050

<0.0010 <0.0010 <0.0050 0.0019 <0.0010

0.230 0.390 0.566 0.294 <0.050

0.0019 0.0018 <0.0010 <0.0010 <0.0010

0.011 0.0057 0.0057 0.011 <0.0020

69.2 69.0 606 89.3 <0.30

3.99 4.76 16.9 5.06 <0.10

3.83 4.49 16.3 4.90 <0.10

-2.0 -2.9 -1.8 -1.6 0.0

<0.50 <0.50 2.70 0.78

<0.50 <0.50 2.77 0.87 <0.50

0.0261 0.0066 0.0051 0.0560 <0.0030

0.00011 <0.00010 0.00051 0.00012 <0.00010

0.00049 0.00019 0.00023 0.00029 <0.00010

0.0291 0.0700 0.0332 0.0940 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.012 0.011 <0.010

0.0159 0.0175 0.0058 0.0332 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV

DLHC

DLHC

DLHC

DLHC

DLHC

DLM DLM DLM DLM

DLHC



30-SEP-19 12:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346038 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WS WS WS WS
10-SEP-19 10-SEP-19 10-SEP-19 09-SEP-19 10-SEP-19

RG_FBLANK_WS_
2019-09-10_1300

RG_RIVER_WS_2
019-09-10_1300

RG_BACK_WS_20
19-09-10_1130

RG_HACKUS_WS
_2019-09-10_0900

RG_TRIP_WS_201
9-09-10_0900

L2346038-6 L2346038-7 L2346038-8 L2346038-9 L2346038-10

13:00 13:00 11:30 09:00 09:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 290 394 705 <2.0

<0.50 156 218 388 <0.50

5.62 8.37 8.41 8.33 5.42

429 273 289 446 461

<1.0 <1.0 17.6 <1.0 <1.0

<10 179 273 533 <10

<0.10 0.41 5.31 2.58 <0.10

1.7 <1.0 <1.0 <1.0 1.8

<1.0 143 179 189 <1.0

<1.0 2.8 6.0 3.6 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 145 185 192 <1.0

<0.0050 <0.0050 0.0062 0.0062 0.225

<0.050 <0.050 <0.050 <0.050 <0.050

<0.50 <0.50 1.39 1.33 <0.50

<0.020 0.073 0.137 0.173 <0.020

0.0 99.3 98.7 95.6 0.0

<0.0050 <0.0050 0.363 0.815 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.050 <0.050 0.265 0.294 0.100

<0.0010 0.0018 0.0314 0.0067 <0.0010

<0.0020 0.0058 0.046 0.011 <0.0020

<0.30 17.2 41.7 204 <0.30

<0.10 3.27 4.63 8.21 <0.10

<0.10 3.24 4.57 7.84 <0.10

0.0 -0.3 -0.7 -2.3 0.0

<0.50 0.62 2.33 0.92

<0.50 0.82 2.46 0.95 <0.50

<0.0030 0.0185 0.121 0.0068 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 0.00018 0.00026 0.00018 <0.00010

<0.00010 0.0689 0.109 0.0618 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.012 0.017 <0.010 <0.010

<0.0050 0.0077 0.0336 0.0217 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV

DLM DLM DLM
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WATER

WS WS WS WS
10-SEP-19 11-SEP-19 09-SEP-19 09-SEP-19

RG_BLANK_WS_2
019-09-10_0900

RG_WWRL_WS_2
019-09-11_1110

RG_MIDCO_WS_2
019-09-09_0900

RG_MIUCO_WS_2
019-09-09_1300

L2346038-11 L2346038-12 L2346038-13 L2346038-14

09:00 11:00 09:00 13:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 231 994 289

<0.50 124 565 157

5.39 8.26 8.29 8.37

423 405 339 344

<1.0 2.4 3.3 <1.0

<10 159 786 184

<0.10 0.55 0.95 0.47

1.7 <1.0 <1.0 <1.0

<1.0 119 218 145

<1.0 <1.0 <1.0 3.2

<1.0 <1.0 <1.0 <1.0

<1.0 119 218 148

0.0065 0.0154 0.0095 <0.0050

<0.050 <0.050 <0.25 <0.050

<0.50 <0.50 <2.5 <0.50

<0.020 0.103 0.12 0.074

0.0 106 95.9 98.0

<0.0050 0.0765 2.90 <0.0050

<0.0010 <0.0010 <0.0050 <0.0010

<0.050 0.109 0.373 0.088

<0.0010 <0.0010 <0.0010 0.0025

<0.0020 0.0068 0.0060 0.0062

<0.30 <0.30 373 17.2

<0.10 2.38 12.3 3.32

<0.10 2.52 11.8 3.25

0.0 2.8 -2.1 -1.0

<0.50 0.57 0.58 0.63

<0.50 0.54 0.73 0.68

<0.0030 0.0182 0.0218 0.0101

<0.00010 <0.00010 0.00020 <0.00010

<0.00010 0.00031 0.00020 0.00015

<0.00010 0.0727 0.0686 0.0742

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.033 0.012

<0.0050 0.0081 0.0215 0.0112

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV

DLHC

DLHC

DLHC

DLHC

DLHC

DLM DLM

DLHC
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WATER

WS WS WS WS WS
10-SEP-19 09-SEP-19 09-SEP-19 10-SEP-19 10-SEP-19

RG_MIDAG_WS_2
019-09-10_0900

RG_EL1_WS_2019
-09-09_1100

RG_GHCKD_2019-
09-09_1400

RG_MI2_WS_2019
-09-10_1300

RG_TRIP_WS_201
9-09-10_1300

L2346038-1 L2346038-2 L2346038-3 L2346038-4 L2346038-5

09:00 11:00 14:00 13:00 13:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

47.7 56.6 130 60.7 <0.050

0.00025 0.00033 0.00014 0.00031 <0.00010

0.19 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.028 0.011 0.010 0.056 <0.010

<0.000050 <0.000050 <0.000050 0.000052 <0.000050

0.0041 0.0082 0.0144 0.0089 <0.0010

15.1 21.4 132 22.3 <0.10

0.00277 0.00192 0.00149 0.00407 <0.00010

0.00062 <0.00050 0.00053 0.00077 <0.00050

0.000689 0.00110 0.00201 0.000825 <0.000050

0.00260 <0.00050 0.00763 0.00124 <0.00050

0.456 0.654 2.06 0.791 <0.050

2.20 9.30 116 8.13 <0.050

1.41 2.30 3.05 2.42 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.11 2.46 2.73 2.86 <0.050

0.135 0.192 0.159 0.156 <0.00020

0.000043 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00102 0.00109 0.00616 0.00115 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

0.00013 <0.00010 0.00057 0.00011

0.00045 0.00017 0.00018 0.00024

0.0297 0.0732 0.0327 0.0936

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.011 <0.010

0.0075 0.0088 <0.0050 0.0180

49.6 55.7 135 57.8 <0.050

0.00029 0.00022 0.00011 0.00013

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
10-SEP-19 10-SEP-19 10-SEP-19 09-SEP-19 10-SEP-19

RG_FBLANK_WS_
2019-09-10_1300

RG_RIVER_WS_2
019-09-10_1300

RG_BACK_WS_20
19-09-10_1130

RG_HACKUS_WS
_2019-09-10_0900

RG_TRIP_WS_201
9-09-10_0900

L2346038-6 L2346038-7 L2346038-8 L2346038-9 L2346038-10

13:00 13:00 11:30 09:00 09:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 42.9 50.6 78.7 <0.050

<0.00010 0.00023 0.00020 0.00019 0.00024

<0.10 <0.10 0.11 <0.10 <0.10

<0.00050 0.00908 <0.00050 <0.00050 <0.00050

<0.010 0.073 0.156 <0.010 <0.010

<0.000050 <0.000050 0.000127 <0.000050 <0.000050

<0.0010 0.0044 0.0138 0.0083 <0.0010

<0.10 12.8 22.6 54.4 <0.10

<0.00010 0.00324 0.0103 0.00072 <0.00010

<0.00050 <0.00050 0.00128 0.00059 <0.00050

<0.000050 0.000752 0.000481 0.000974 <0.000050

<0.00050 0.00361 0.00057 0.00076 <0.00050

<0.050 0.489 0.878 1.07 <0.050

<0.050 0.245 7.53 40.1 <0.050

<0.10 2.24 3.70 2.26 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.050 2.80 4.49 1.80 <0.050

<0.00020 0.142 0.145 0.114 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000010 0.000270 0.000317 0.00268 <0.000010

<0.00050 <0.00050 0.00053 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 0.0034 0.0037

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 0.00014 0.00019 0.00016

<0.00010 0.0698 0.105 0.0568

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.011 0.016 <0.010

<0.0050 0.0055 0.0095 0.0174

<0.050 40.8 53.6 80.2 <0.050

<0.00010 0.00020 <0.00010 0.00022

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals

RRV
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WATER

WS WS WS WS
10-SEP-19 11-SEP-19 09-SEP-19 09-SEP-19

RG_BLANK_WS_2
019-09-10_0900

RG_WWRL_WS_2
019-09-11_1110

RG_MIDCO_WS_2
019-09-09_0900

RG_MIUCO_WS_2
019-09-09_1300

L2346038-11 L2346038-12 L2346038-13 L2346038-14

09:00 11:00 09:00 13:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 33.9 125 46.5

<0.00010 0.00031 0.00015 0.00024

<0.10 <0.10 1.06 <0.10

<0.00050 <0.00050 <0.00050 0.00921

<0.010 0.012 0.035 0.066

<0.000050 <0.000050 <0.000050 <0.000050

<0.0010 0.0021 0.0193 0.0044

<0.10 10.5 68.5 12.6

<0.00010 0.00129 0.00648 0.00324

<0.00050 <0.00050 0.00052 <0.00050

<0.000050 0.000702 0.00102 0.000772

<0.00050 <0.00050 0.0212 0.00347

<0.050 0.373 1.97 0.479

<0.050 0.407 9.17 0.259

<0.10 2.67 2.19 2.14

<0.000010 <0.000010 <0.000010 <0.000010

<0.050 1.06 12.2 2.74

<0.00020 0.0589 0.379 0.143

<0.000010 <0.000010 0.000019 <0.000010

<0.00010 0.00015 <0.00010 0.00013

<0.010 <0.010 <0.010 <0.010

<0.000010 0.000467 0.00301 0.000298

<0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00022 <0.00010

<0.00010 0.00031 0.00015 0.00015

<0.00010 0.0750 0.0673 0.0717

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.029 0.011

<0.0050 <0.0050 0.0176 0.0065

<0.050 32.5 120 41.6

<0.00010 0.00019 0.00016 0.00021

<0.10 <0.10 0.51 <0.10

Total Metals

Dissolved Metals
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Sampled Time
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WATER

WS WS WS WS WS
10-SEP-19 09-SEP-19 09-SEP-19 10-SEP-19 10-SEP-19

RG_MIDAG_WS_2
019-09-10_0900

RG_EL1_WS_2019
-09-09_1100

RG_GHCKD_2019-
09-09_1400

RG_MI2_WS_2019
-09-10_1300

RG_TRIP_WS_201
9-09-10_1300

L2346038-1 L2346038-2 L2346038-3 L2346038-4 L2346038-5

09:00 11:00 14:00 13:00 13:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0041 0.0073 0.0133 0.0081

15.2 19.4 115 22.8 <0.0050

0.00023 0.00028 0.00042 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000774 0.00105 0.00206 0.000844

0.00259 <0.00050 0.00723 0.00083

0.508 0.674 2.15 0.770 <0.050

2.73 9.06 110 8.71

1.44 2.10 2.73 2.25

<0.000010 <0.000010 <0.000010 <0.000010

2.15 2.21 2.51 2.75 <0.050

0.156 0.208 0.181 0.152

0.000041 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00112 0.00114 0.00668 0.00116

<0.00050 <0.00050 <0.00050 <0.00050

0.0013 <0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
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Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
10-SEP-19 10-SEP-19 10-SEP-19 09-SEP-19 10-SEP-19

RG_FBLANK_WS_
2019-09-10_1300

RG_RIVER_WS_2
019-09-10_1300

RG_BACK_WS_20
19-09-10_1130

RG_HACKUS_WS
_2019-09-10_0900

RG_TRIP_WS_201
9-09-10_0900

L2346038-6 L2346038-7 L2346038-8 L2346038-9 L2346038-10

13:00 13:00 11:30 09:00 09:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

<0.0010 0.0039 0.0133 0.0073

<0.10 13.2 20.4 45.5 <0.0050

<0.00010 0.00011 0.00014 0.00109

<0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000050 0.000678 0.000508 0.000932

<0.00050 <0.00050 <0.00050 0.00077

<0.050 0.463 0.837 1.03 <0.050

<0.050 0.276 7.93 39.1

<0.050 2.14 3.22 2.01

<0.000010 <0.000010 <0.000010 <0.000010

<0.050 2.68 4.40 1.61 <0.050

<0.00020 0.136 0.164 0.123

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

<0.000010 0.000267 0.000334 0.00268

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals

DTC



30-SEP-19 12:20 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346038 CONTD....

10PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS
10-SEP-19 11-SEP-19 09-SEP-19 09-SEP-19

RG_BLANK_WS_2
019-09-10_0900

RG_WWRL_WS_2
019-09-11_1110

RG_MIDCO_WS_2
019-09-09_0900

RG_MIUCO_WS_2
019-09-09_1300

L2346038-11 L2346038-12 L2346038-13 L2346038-14

09:00 11:00 09:00 13:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

<0.0010 0.0019 0.0173 0.0040

<0.10 10.3 64.2 12.8

<0.00010 <0.00010 0.00110 0.00018

<0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000050 0.000706 0.00108 0.000730

<0.00050 <0.00050 0.0207 <0.00050

<0.050 0.350 2.05 0.456

<0.050 0.431 9.97 0.289

<0.050 2.42 2.04 2.10

<0.000010 <0.000010 <0.000010 <0.000010

<0.050 0.995 11.0 2.62

<0.00020 0.0584 0.404 0.142

<0.000010 <0.000010 0.000019 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

<0.000010 0.000489 0.00330 0.000271

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

DLM

DTC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

30-SEP-19 12:20 (MT)

L2346038 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ALS Test Code Test Description

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2346038-1, -13, -2, -3, -8, -9
L2346038-11, -12, -14, -4, -6, -7, -9
L2346038-14
L2346038-1, -13, -2, -3, -8, -9
L2346038-11, -12, -14, -4, -6, -7, -9
L2346038-14
L2346038-1, -13, -2, -3, -8, -9
L2346038-11, -12, -14, -4, -6, -7, -9
L2346038-14
L2346038-1, -13, -2, -3, -8, -9
L2346038-11, -12, -14, -4, -6, -7, -9
L2346038-14
L2346038-1, -13, -2, -3, -8, -9
L2346038-11, -12, -14, -4, -6, -7, -9
L2346038-14
L2346038-14
L2346038-10, -11, -12, -14, -4, -6, -7
L2346038-1, -10, -13, -2, -3, -5, -8, -9
L2346038-14
L2346038-10, -11, -12, -14, -4, -6, -7
L2346038-1, -10, -13, -2, -3, -5, -8, -9
L2346038-10, -11, -12, -14, -4, -6, -7
L2346038-14
L2346038-10, -11, -12, -14, -4, -6, -7
L2346038-10, -11, -12, -14, -4, -6, -7
L2346038-10, -11, -12, -14, -4, -6, -7
L2346038-10, -11, -12, -14, -4, -6, -7
L2346038-14
L2346038-10, -11, -12, -14, -4, -6, -7
L2346038-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8, -9

Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Potassium (K)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total
Phosphorus (P)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14



Reference Information 30-SEP-19 12:20 (MT)
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BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

Version: FINAL   
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MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

Version: FINAL   
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TSS-L-CL

TURBIDITY-CL

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4809828

R4809453

R4815671

R4823151

R4812049

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

DUP

LCS

MB

LCS

MB

LCS

MB

MS

DUP

LCS

MB

WG3162552-5

WG3162552-8

WG3162552-4

WG3162552-7

WG3162562-6

WG3162562-5

WG3162562-4

WG3162564-2

WG3162564-1

WG3166104-2

WG3166104-1

WG3166104-4

WG3161831-3

WG3161831-2

WG3161831-1

L2346038-9

LF

LF

L2346038-7

L2346038-14

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

102.6

103.6

1.6

1.5

194

102.1

<1.0

90.9

<0.000020

96.6

<0.000020

95.1

<0.000020

95.7

<0.000020

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

16-SEP-19

16-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

0.6

N/A

20

20

85-115

85-115

85-115

80-120

80-120

70-130

80-120

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

2

1

0.00002

0.00002

0.00002

RPD-NA

192

<0.000020

25



Quality Control Report
Page 2 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

R4815568

R4819490

R4805549

R4814752

R4814752

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

MS

LCS

MB

DUP

LCS

MB

WG3161830-2

WG3161830-1

WG3164942-3

WG3164942-2

WG3164942-1

WG3160928-15

WG3160928-10

WG3160928-14

WG3160928-13

WG3160928-9

WG3160928-16

WG3163995-2

WG3163995-1

WG3163995-3

WG3163995-2

WG3163995-1

L2346038-4

L2346038-11

L2346038-11

L2346038-5

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

100.1

<0.000020

<0.000020

99.7

<0.000020

<0.050

101.5

103.2

<0.050

<0.050

106.1

104.8

<0.50

<0.50

110.8

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

N/A

N/A

N/A

20

20

20

80-120

80-120

85-115

85-115

75-125

80-120

80-120

%

mg/L

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

0.00002

0.00002

0.05

0.05

0.5

RPD-NA

RPD-NA

RPD-NA

<0.000020

<0.050

<0.50

25



Quality Control Report
Page 3 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

R4814752

R4805549

R4809453

R4805549

Batch

Batch

Batch

Batch

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

WG3163995-1

WG3163995-4

WG3160928-15

WG3160928-10

WG3160928-14

WG3160928-13

WG3160928-9

WG3160928-16

WG3162562-6

WG3162562-5

WG3162562-4

WG3160928-15

WG3160928-10

WG3160928-14

WG3160928-13

WG3160928-9

L2346038-5

L2346038-11

L2346038-11

L2346038-9

L2346038-11

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

<0.50

101.5

<0.50

102.1

102.7

<0.50

<0.50

105.9

705

96.5

<2.0

<0.020

101.7

109.1

<0.020

<0.020

16-SEP-19

16-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

N/A

0.0

N/A

20

10

20

70-130

90-110

90-110

75-125

90-110

90-110

90-110

mg/L

%

mg/L

%

%

mg/L

mg/L

%

uS/cm

%

uS/cm

mg/L

%

%

mg/L

mg/L

0.5

0.5

0.5

2

0.02

0.02

RPD-NA

RPD-NA

<0.50

705

<0.020

25



Quality Control Report
Page 4 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

R4805549

R4817791

R4818042

R4811135

Batch

Batch

Batch

Batch

MS

LCS

MB

MS

LCS

MB

MS

DUP

LCS

MB

MS

WG3160928-16

WG3164007-2

WG3164007-1

WG3164007-4

WG3164664-2

WG3164664-1

WG3164664-6

WG3163119-3

WG3163119-2

WG3163119-1

WG3163119-4

L2346038-11

L2346038-1

L2346038-9

L2346038-10

L2346038-10

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

95.9

100.8

<0.0000050

98.0

99.4

<0.00050

93.9

<0.050

<0.0050

<0.050

<0.050

100.2

103.7

103.3

101.0

<0.050

<0.0050

<0.050

<0.050

12-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

N/A

N/A

N/A

N/A

20

20

20

20

75-125

80-120

70-130

80-120

70-130

80-120

80-120

80-120

80-120

%

%

mg/L

%

%

ug/L

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.000005

0.0005

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.050

<0.0050

<0.050

<0.050

25



Quality Control Report
Page 5 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4811135

R4815671

Batch

Batch

MS

LCS

WG3163119-4

WG3162564-2

L2346038-10
Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

105.6

107.2

103.9

101.2

100.6

97.6

94.1

92.1

96.5

95.6

92.8

94.4

98.5

95.9

95.5

96.2

99.9

91.8

95.9

95.4

97.6

95.2

95.9

98.3

95.7

99.1

95.2

102.6

99.5

94.4

93.4

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

25



Quality Control Report
Page 6 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4815671Batch
LCS

MB

WG3162564-2

WG3162564-1 LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

103.9

98.7

94.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

25



Quality Control Report
Page 7 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4823151Batch
DUP

LCS

WG3166104-3

WG3166104-2

L2346038-9
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

0.0039

<0.00010

0.00017

0.0602

<0.000050

<0.010

0.0000204

77.8

0.00025

<0.00010

<0.00050

<0.010

<0.000050

0.0074

49.3

0.00109

0.000890

0.00068

1.01

0.0387

2.03

<0.000010

1.69

0.118

<0.000010

<0.00010

<0.010

0.00267

<0.00050

<0.0010

97.0

100.5

100.5

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

3.4

N/A

0.7

0.6

N/A

N/A

2.3

2.7

5.3

N/A

N/A

N/A

N/A

1.0

2.3

0.5

3.2

1.8

1.1

2.7

1.6

N/A

0.1

0.6

N/A

N/A

N/A

0.4

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0037

<0.00010

0.00016

0.0568

<0.000050

<0.010

0.0000174

80.2

0.00022

<0.00010

<0.00050

<0.010

<0.000050

0.0073

45.5

0.00109

0.000932

0.00077

1.03

0.0391

2.01

<0.000010

1.61

0.123

<0.000010

<0.00010

<0.010

0.00268

<0.00050

<0.0010

25



Quality Control Report
Page 8 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4823151Batch
LCS

MB

WG3166104-2

WG3166104-1 LF

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

102.7

99.0

99.4

98.9

98.0

99.4

100.1

96.7

102.8

98.2

94.7

103.0

101.7

97.9

103.3

101.0

99.3

98.0

101.2

101.8

102.4

97.7

101.7

93.3

102.0

103.0

99.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

25



Quality Control Report
Page 9 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4823151Batch
MB

MS

WG3166104-1

WG3166104-4

LF

L2346038-7

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

96.6

101.4

105.1

N/A

97.1

98.5

102.2

N/A

96.2

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 10 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4823151

R4824668

Batch

Batch

MS

LCS

WG3166104-4

WG3167297-2

L2346038-7
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

96.3

93.7

96.6

95.7

91.6

N/A

98.9

96.3

99.8

99.8

108.3

91.0

101.2

N/A

N/A

95.5

102.1

93.5

99.5

100.6

100.6

98.7

96.5

98.3

103.6

105.8

92.7

100.5

98.7

100.3

98.4

99.1

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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Quality Control Report
Page 11 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4824668Batch
LCS

MB

WG3167297-2

WG3167297-1 LF

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

89.5

98.2

96.7

99.4

103.0

98.2

97.9

102.1

97.1

98.4

93.5

99.5

99.2

97.9

98.3

89.2

100.4

101.9

102.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001
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Quality Control Report
Page 12 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4824668

R4812049

Batch

Batch

MB

DUP

WG3167297-1

WG3161831-3

LF

L2346038-14

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0112

<0.00010

0.00018

0.0778

<0.000050

0.012

0.0000094

43.9

0.00026

<0.00010

0.00903

0.068

<0.000050

0.0043

12.4

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

11

N/A

15

4.6

N/A

2.3

18

5.9

5.1

N/A

2.0

3.4

N/A

1.5

1.2

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0101

<0.00010

0.00015

0.0742

<0.000050

0.012

0.0000112

46.5

0.00024

<0.00010

0.00921

0.066

<0.000050

0.0044

12.6
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Quality Control Report
Page 13 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049Batch
DUP

LCS

WG3161831-3

WG3161831-2

L2346038-14
Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

0.00333

0.000741

0.00345

0.485

0.000257

2.18

<0.000010

2.77

0.140

<0.000010

<0.00010

<0.010

0.000273

<0.00050

<0.0030

94.9

97.1

94.8

97.7

93.6

103.0

97.3

101.6

93.9

94.4

95.0

90.2

97.1

99.1

95.2

95.3

92.1

94.3

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

2.7

4.1

0.4

1.2

0.9

1.7

N/A

1.1

2.4

N/A

N/A

N/A

8.8

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00324

0.000772

0.00347

0.479

0.000259

2.14

<0.000010

2.74

0.143

<0.000010

0.00013

<0.010

0.000298

<0.00050

<0.0030
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Quality Control Report
Page 14 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049Batch
LCS

MB

WG3161831-2

WG3161831-1

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

98.7

90.7

94.1

94.7

96.4

92.5

96.0

92.7

96.4

107.5

97.8

99.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1
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Quality Control Report
Page 15 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049

R4815568

Batch

Batch

MB

LCS

WG3161831-1

WG3161830-2

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

106.2

99.5

102.7

103.6

99.4

100.3

104.8

99.8

100.0

101.6

99.1

99.5

98.1

102.4

107.3

100.2

97.9

99.1

102.0

99.8

106.5

97.1

106.9

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 16 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4815568Batch
LCS

MB

WG3161830-2

WG3161830-1

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

95.5

98.6

98.8

95.0

101.2

104.0

104.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 17 ofReport Date: 30-SEP-19Workorder: L2346038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4815568

R4819490

Batch

Batch

MB

DUP

WG3161830-1

WG3164942-3 L2346038-4

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

<0.00030

<0.000010

<0.00050

<0.0030

0.0596

0.00012

0.00028

0.0944

<0.000050

0.011

0.0000329

61.1

0.00022

<0.00010

<0.00050

0.062

0.000050

0.0088

22.9

0.00412

0.000819

0.00124

0.817

0.00829

2.43

<0.000010

2.87

0.156

<0.000010

<0.00010

<0.010

0.00114

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

6.3

2.4

2.7

0.4

N/A

1.6

0.9

0.7

0.00009

N/A

N/A

8.8

3.2

1.4

2.5

1.1

0.8

0.2

3.2

2.0

0.6

N/A

0.3

0.1

N/A

N/A

N/A

0.8

20

20

20

20

20

20

20

20

0.0002

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0003

0.00001

0.0005

0.003

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0560

0.00012

0.00029

0.0940

<0.000050

0.011

0.0000332

60.7

0.00031

<0.00010

<0.00050

0.056

0.000052

0.0089

22.3

0.00407

0.000825

0.00124

0.791

0.00813

2.42

<0.000010

2.86

0.156

<0.000010

<0.00010

<0.010

0.00115
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4819490Batch
DUP

LCS

MB

WG3164942-3

WG3164942-2

WG3164942-1

L2346038-4
Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

0.00051

<0.0030

110.8

102.4

100.8

100.6

97.3

98.2

101.1

99.4

103.9

100.9

101.1

101.9

99.1

98.2

101.8

103.4

97.9

101.0

104.4

105.5

106.1

95.9

106.1

99.96

96.4

96.3

99.7

98.6

102.0

104.7

<0.0030

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

N/A

N/A

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L 0.003

RPD-NA

RPD-NA

<0.00050

<0.0030
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4819490

R4816175

Batch

Batch

MB

DUP

LCS

WG3164942-1

WG3164433-8

WG3164433-2

L2346038-12

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

0.0169

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

20-SEP-199.3 20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.0154
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

R4816175

R4805549

R4805549

Batch

Batch

Batch

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

WG3164433-2

WG3164433-6

WG3164433-1

WG3164433-5

WG3164433-7

WG3160928-15

WG3160928-10

WG3160928-14

WG3160928-13

WG3160928-9

WG3160928-16

WG3160928-15

WG3160928-10

WG3160928-14

WG3160928-13

WG3160928-9

WG3160928-16

L2346038-12

L2346038-11

L2346038-11

L2346038-11

L2346038-11

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

105.6

111.7

<0.0050

<0.0050

116.8

<0.0010

102.6

103.6

<0.0010

<0.0010

108.4

<0.0050

102.5

103.4

<0.0050

<0.0050

104.3

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

21-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

N/A

N/A

20

20

85-115

85-115

75-125

90-110

90-110

75-125

90-110

90-110

75-125

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

0.005

0.005

0.001

0.001

0.005

0.005

RPD-NA

RPD-NA

<0.0010

<0.0050
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

R4806851

R4812388

R4809453

R4803488

R4805549

Batch

Batch

Batch

Batch

Batch

CRM

CRM

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

DUP

LCS

LCS

WG3161485-6

WG3161485-8

WG3163134-5

WG3163134-4

WG3163134-7

WG3163134-1

WG3163134-2

WG3163134-6

WG3162562-6

WG3162562-5

WG3159797-30

WG3159797-7

WG3160928-15

WG3160928-10

WG3160928-14

CL-ORP

CL-ORP

L2346038-11

L2346038-11

L2346038-9

L2346038-11

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

227

227

<0.0020

98.6

101.8

<0.0020

<0.0020

110.1

8.34

7.04

101.8

<0.0010

<0.30

100.5

13-SEP-19

13-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

N/A

0.01

N/A

20

0.2

20

210-230

210-230

80-120

80-120

70-130

6.9-7.1

80-120

90-110

mV

mV

mg/L

%

%

mg/L

mg/L

%

pH

pH

%

mg/L

mg/L

%

0.002

0.002

0.001

RPD-NA

J

RPD-NA

<0.0020

8.33

<0.30
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

R4805549

R4809749

R4819105

Batch

Batch

Batch

LCS

MB

MB

MS

LCS

LCS

MB

MB

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

WG3160928-14

WG3160928-13

WG3160928-9

WG3160928-16

WG3160660-11

WG3160660-8

WG3160660-10

WG3160660-7

WG3164332-10

WG3164332-14

WG3164332-18

WG3164332-2

WG3164332-22

WG3164332-26

WG3164332-30

WG3164332-34

WG3164332-6

L2346038-11

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

101.7

<0.30

<0.30

104.7

101.1

98.9

<10

<10

101.3

100.4

98.6

97.2

97.7

96.4

97.5

97.2

97.0

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

90-110

75-125

85-115

85-115

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

%

mg/L

mg/L

%

%

%

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.3

0.3

10

10
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4819105

R4807649

R4803129

Batch

Batch

Batch

MB

MB

MB

MB

MB

MB

MB

MB

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG3164332-1

WG3164332-13

WG3164332-17

WG3164332-21

WG3164332-25

WG3164332-29

WG3164332-33

WG3164332-5

WG3164332-9

WG3160658-10

WG3160658-9

WG3160202-7

WG3160202-6

WG3160202-9

WG3160202-5

WG3160202-8

L2346038-14

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

94.6

<1.0

0.48

95.0

95.0

<0.10

<0.10

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

2.1 15

85-115

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

NTU

%

%

NTU

NTU

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1

0.1

0.1

0.47
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 25 ofReport Date: 30-SEP-19Workorder: L2346038

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8
9

10
11
12
13
14

1
2
3
4
5
6
7
8
9

10
11
12
13
14

10-SEP-19 09:00
09-SEP-19 11:00
09-SEP-19 14:00
10-SEP-19 13:00
10-SEP-19 13:00
10-SEP-19 13:00
10-SEP-19 13:00
10-SEP-19 11:30
09-SEP-19 09:00
10-SEP-19 09:00
10-SEP-19 09:00
11-SEP-19 11:00
09-SEP-19 09:00
09-SEP-19 13:00

10-SEP-19 09:00
09-SEP-19 11:00
09-SEP-19 14:00
10-SEP-19 13:00
10-SEP-19 13:00
10-SEP-19 13:00
10-SEP-19 13:00
10-SEP-19 11:30
09-SEP-19 09:00
10-SEP-19 09:00
10-SEP-19 09:00
11-SEP-19 11:00
09-SEP-19 09:00
09-SEP-19 13:00

13-SEP-19 12:30
13-SEP-19 12:30
13-SEP-19 12:30
13-SEP-19 12:30
13-SEP-19 12:30
13-SEP-19 12:30
13-SEP-19 12:30
13-SEP-19 12:30
13-SEP-19 13:40
13-SEP-19 13:40
13-SEP-19 13:40
13-SEP-19 13:40
13-SEP-19 13:40
13-SEP-19 13:40

13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

76
97
95
72
72
72
72
73

101
77
77
51

101
97

72
94
91
68
68
68
68
70
96
72
72
46
96
92

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2346038 were received on 12-SEP-19 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346140 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS
09-SEP-19

RG_SLINE_WS_20
19-09-09_906

L2346140-1

18:05

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

345

181

8.30

331

<1.0

230

0.11

<1.0

135

<1.0

<1.0

135

0.0103

<0.050

<0.50

0.355

94.8

0.116

<0.0010

<0.050

0.0019

<0.0020

53.5

3.85

3.65

-2.7

0.55

0.55

<0.0030

<0.00010

0.00012

0.0406

<0.020

<0.000050

<0.010

0.0200

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



19-SEP-19 16:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346140 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS
09-SEP-19

RG_SLINE_WS_20
19-09-09_906

L2346140-1

18:05

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

51.6

0.00015

<0.10

<0.00050

<0.010

<0.000050

0.0031

15.2

0.00019

0.00050

0.00126

<0.00050

0.377

1.37

2.00

<0.000010

0.765

0.145

<0.000010

<0.00010

<0.010

0.00167

<0.00050

0.0031

LAB

LAB

<0.0030

<0.00010

0.00011

0.0361

<0.020

<0.000050

<0.010

0.0161

48.6

0.00016

<0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346140 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS
09-SEP-19

RG_SLINE_WS_20
19-09-09_906

L2346140-1

18:05

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

0.0029

14.4

<0.00010

<0.0000050

0.00124

<0.00050

0.353

1.52

1.95

<0.000010

0.700

0.147

<0.000010

<0.00010

<0.010

0.00176

<0.00050

0.0028

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

19-SEP-19 16:27 (MT)

L2346140 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2346140-1
L2346140-1
L2346140-1
L2346140-1
L2346140-1
L2346140-1
L2346140-1
L2346140-1
L2346140-1

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7



Reference Information 19-SEP-19 16:27 (MT)

L2346140 CONTD....

6PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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L2346140 CONTD....
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PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4809828

R4809453

R4815671

R4812049

R4804829

R4814752

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

MS

LCS

MB

LCS

MB

WG3162552-8

WG3162552-7

WG3162562-8

WG3162562-7

WG3162564-2

WG3162564-1

WG3161831-2

WG3161831-1

WG3161831-4

WG3160753-10

WG3160753-9

WG3163995-2

WG3163995-1

LF

L2346140-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

103.6

1.5

101.3

<1.0

90.9

<0.000020

95.7

<0.000020

98.8

101.3

<0.050

104.8

<0.50

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

12-SEP-19

12-SEP-19

16-SEP-19

16-SEP-19

85-115

85-115

80-120

80-120

70-130

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4814752

R4804829

R4809453

R4804829

R4817791

R4818037

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3163995-2

WG3163995-1

WG3160753-10

WG3160753-9

WG3162562-8

WG3162562-7

WG3160753-10

WG3160753-9

WG3164007-2

WG3164007-1

WG3164673-2

WG3164673-1

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

110.8

<0.50

100.6

<0.50

97.8

<2.0

107.1

<0.020

100.8

<0.0000050

104.5

<0.00050

16-SEP-19

16-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005

12



Quality Control Report
Page 3 ofReport Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4815671Batch
LCS

MB

WG3162564-2

WG3162564-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

100.6

97.6

94.1

92.1

96.5

95.6

92.8

94.4

98.5

95.9

95.5

96.2

99.9

91.8

95.9

95.4

97.6

95.2

95.9

98.3

95.7

99.1

95.2

102.6

99.5

94.4

93.4

103.9

98.7

94.6

<0.0010

<0.00010

<0.00010

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4815671

R4812049

Batch

Batch

MB

LCS

WG3162564-1

WG3161831-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

94.9

97.1

94.8

97.7

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049Batch
LCS

MB

WG3161831-2

WG3161831-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

93.6

103.0

97.3

101.6

93.9

94.4

95.0

90.2

97.1

99.1

95.2

95.3

92.1

94.3

98.7

90.7

94.1

94.7

96.4

92.5

96.0

92.7

96.4

107.5

97.8

99.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 6 ofReport Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049Batch
MB

MS

WG3161831-1

WG3161831-4 L2346140-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

95.1

102.1

103.5

N/A

95.9

104.0

105.5

N/A

100.3

99.6

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 7 ofReport Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

R4812049

R4804829

R4804829

Batch

Batch

Batch

MS

LCS

MB

LCS

MB

WG3161831-4

WG3160753-10

WG3160753-9

WG3160753-10

WG3160753-9

L2346140-1
Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

96.2

98.2

94.8

102.9

N/A

101.0

97.8

97.2

102.2

103.1

95.6

101.9

110.8

N/A

95.0

97.9

101.6

107.6

102.6

102.9

102.6

<0.0010

100.8

<0.0050

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

90-110

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

MS-B

MS-B

0.001

0.005

12



Quality Control Report
Page 8 ofReport Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

Water

R4806851

R4814410

R4809453

R4803488

R4804829

R4809749

R4819105

Batch

Batch

Batch

Batch

Batch

Batch

Batch

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

WG3161485-8

WG3163860-4

WG3163860-3

WG3162562-8

WG3159797-30

WG3159797-7

WG3160753-10

WG3160753-9

WG3160660-11

WG3160660-10

WG3164332-35

WG3164332-10

CL-ORP

L2346140-1

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

227

105.3

<0.0020

7.03

101.8

<0.0010

100.9

<0.30

101.1

<10

<0.050

13-SEP-19

17-SEP-19

17-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

19-SEP-19N/A 20

210-230

80-120

6.9-7.1

80-120

90-110

85-115

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

mg/L

0.002

0.001

0.3

10

RPD-NA<0.050

12



Quality Control Report
Page 9 ofReport Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

Water

Water

R4819105Batch
LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

MB

MB

MS

WG3164332-10

WG3164332-14

WG3164332-18

WG3164332-2

WG3164332-22

WG3164332-26

WG3164332-30

WG3164332-34

WG3164332-6

WG3164332-1

WG3164332-13

WG3164332-17

WG3164332-21

WG3164332-25

WG3164332-29

WG3164332-33

WG3164332-5

WG3164332-9

WG3164332-36 L2346140-1

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

101.3

100.4

98.6

97.2

97.7

96.4

97.5

97.2

97.0

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

99.6

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

19-SEP-19

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

70-130

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

12



Quality Control Report
Page 10 ofReport Date: 19-SEP-19Workorder: L2346140

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4807649

R4803129

Batch

Batch

LCS

MB

LCS

MB

WG3160658-10

WG3160658-9

WG3160202-9

WG3160202-8

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

94.6

<1.0

95.0

<0.10

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

85-115

85-115

%

mg/L

%

NTU

1

0.1

12



Quality Control Report
Page 11 ofReport Date: 19-SEP-19Workorder: L2346140

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 19-SEP-19Workorder: L2346140

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1

1

09-SEP-19 18:05

09-SEP-19 18:05

13-SEP-19 13:40

13-SEP-19 09:00

0.25

0.25

92

87

Oxidation redution potential by elect.

pH
EHTR-FM

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2346140 were received on 12-SEP-19 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

12
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Lab Work Order #: L2346223
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Sparwood  BC  V0B 2G0
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Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298
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REGIONAL EFFECTS PROGRAMJob Reference: 
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20-SEP-19 18:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346223 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
10-SEP-19 10-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_ERCK_WS_20
19-09-10_0930

RG_MI3_WS_2019
-09-10_1220

RG_ALUSM_WS_2
019-09-09_1150

RG_FBLANK_WS_
2019-09-09_1150

RG_TRIP_WS_201
9-09-09_1150

L2346223-1 L2346223-2 L2346223-3 L2346223-4 L2346223-5

09:30 12:20 11:50 11:50 11:50

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

1710 343 307 <2.0 <2.0

1090 172 158 <0.50 <0.50

8.36 8.42 8.42 5.49 5.37

441 406 484 509 513

1.6 4.2 <1.0 <1.0 <1.0

1470 211 178 <10 <10

0.10 0.52 0.29 <0.10 <0.10

<1.0 <1.0 <1.0 1.6 1.6

326 143 150 <1.0 <1.0

12.6 4.6 5.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

339 148 155 <1.0 <1.0

0.0051 0.0072 <0.0050 <0.0050 0.0174

<0.25 <0.050 <0.050 <0.050 <0.050

5.9 0.92 0.83 <0.50 <0.50

0.14 0.174 0.156 <0.020 <0.020

95.0 91.0 93.5 0.0 0.0

13.6 0.231 0.0264 <0.0050 <0.0050

<0.0050 <0.0010 <0.0010 <0.0010 <0.0010

<0.050 0.118 0.056 <0.050 <0.050

0.0074 0.0024 0.0017 <0.0010 <0.0010

0.0098 0.010 <0.0020 <0.0020 <0.0020

732 43.3 16.3 <0.30 <0.30

23.1 3.91 3.47 <0.10 <0.10

22.0 3.56 3.24 <0.10 <0.10

-2.5 -4.7 -3.4 0.0 0.0

0.77 0.91 0.71 <0.50

0.86 0.97 0.80 <0.50 <0.50

<0.0030 0.0087 0.0103 <0.0030 <0.0030

0.00021 <0.00010 <0.00010 <0.00010 <0.00010

0.00025 0.00025 0.00011 <0.00010 <0.00010

0.0562 0.0804 0.0700 <0.00010 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.011 <0.010 <0.010 <0.010 <0.010

0.0096 0.0192 0.0081 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLM DLM

DLHC



20-SEP-19 18:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346223 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS
09-SEP-19

RG_RIVER_WS_2
019-09-09_1150

L2346223-6

11:50

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

305

155

8.41

403

4.1

176

0.14

<1.0

151

4.6

<1.0

155

<0.0050

<0.050

0.82

0.166

91.3

0.0247

<0.0010

0.055

0.0016

<0.0020

16.3

3.47

3.17

-4.5

0.81

0.81

0.0040

<0.00010

0.00010

0.0723

<0.020

<0.000050

<0.010

0.0063

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC



20-SEP-19 18:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346223 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
10-SEP-19 10-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_ERCK_WS_20
19-09-10_0930

RG_MI3_WS_2019
-09-10_1220

RG_ALUSM_WS_2
019-09-09_1150

RG_FBLANK_WS_
2019-09-09_1150

RG_TRIP_WS_201
9-09-09_1150

L2346223-1 L2346223-2 L2346223-3 L2346223-4 L2346223-5

09:30 12:20 11:50 11:50 11:50

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

230 53.3 48.2 <0.050 <0.050

0.00021 0.00019 0.00020 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 0.019 0.020 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0229 0.0047 0.0037 <0.0010 <0.0010

145 14.1 12.4 <0.10 <0.10

0.00016 0.00293 0.00183 <0.00010 <0.00010

<0.00050 0.00064 <0.00050 <0.00050 <0.00050

0.00120 0.000711 0.000668 <0.000050 <0.000050

0.00069 0.00074 <0.00050 <0.00050 <0.00050

2.43 0.531 0.419 <0.050 <0.050

133 1.47 0.620 <0.050 <0.050

3.74 2.16 2.24 <0.10 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

3.46 2.24 1.58 <0.050 <0.050

0.210 0.137 0.118 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00799 0.000826 0.000614 <0.000010 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

0.00019 <0.00010 <0.00010 <0.00010

0.00025 0.00023 0.00012 <0.00010

0.0528 0.0835 0.0690 <0.00010

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010

0.0095 0.0104 0.0052 <0.0050

198 44.6 42.0 <0.050 <0.050

0.00020 0.00016 0.00018 <0.00010

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals



20-SEP-19 18:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346223 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS
09-SEP-19

RG_RIVER_WS_2
019-09-09_1150

L2346223-6

11:50

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

48.6

0.00018

<0.10

<0.00050

0.020

<0.000050

0.0039

12.7

0.00193

<0.00050

0.000618

<0.00050

0.427

0.483

2.22

<0.000010

1.60

0.114

<0.000010

<0.00010

<0.010

0.000582

<0.00050

<0.0030

LAB

LAB

<0.0030

<0.00010

0.00012

0.0687

<0.020

<0.000050

<0.010

<0.0050

41.2

0.00017

<0.10

Total Metals

Dissolved Metals



20-SEP-19 18:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346223 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
10-SEP-19 10-SEP-19 09-SEP-19 09-SEP-19 09-SEP-19

RG_ERCK_WS_20
19-09-10_0930

RG_MI3_WS_2019
-09-10_1220

RG_ALUSM_WS_2
019-09-09_1150

RG_FBLANK_WS_
2019-09-09_1150

RG_TRIP_WS_201
9-09-09_1150

L2346223-1 L2346223-2 L2346223-3 L2346223-4 L2346223-5

09:30 12:20 11:50 11:50 11:50

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0186 0.0034 0.0030 <0.0010

145 14.8 12.9 <0.10 <0.0050

<0.00010 0.00044 0.00082 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00117 0.000730 0.000636 <0.000050

0.00061 0.00055 <0.00050 <0.00050

2.38 0.542 0.422 <0.050 <0.050

167 1.57 0.598 <0.050

3.65 2.03 2.21 <0.050

<0.000010 <0.000010 <0.000010 <0.000010

3.39 2.32 1.68 <0.050 <0.050

0.214 0.143 0.115 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.00712 0.000743 0.000553 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0011 <0.0010

Dissolved Metals



20-SEP-19 18:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS
09-SEP-19

RG_RIVER_WS_2
019-09-09_1150

L2346223-6

11:50

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

0.0030

12.6

0.00076

<0.0000050

0.000643

<0.00050

0.419

0.705

2.10

<0.000010

1.58

0.122

<0.000010

<0.00010

<0.010

0.000572

<0.00050

0.0012

Dissolved Metals

DTSE



Reference Information

DLHC

DLM

DTSE

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Dissolved Se concentration exceeds total. Positive bias on D-Se suspected due to signal enhancement from volatile selenium species. 
Contact ALS if an alternative test to address this interference is needed.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

20-SEP-19 18:50 (MT)

L2346223 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2346223-1, -2, -3, -4, -6
L2346223-1, -2, -3, -4, -6
L2346223-1, -2, -3, -4, -6
L2346223-1, -2, -3, -4, -6
L2346223-1, -2, -3, -4, -6
L2346223-1, -2, -3, -5, -6
L2346223-4
L2346223-1, -2, -3, -5, -6
L2346223-4
L2346223-1, -2, -3, -5, -6
L2346223-4
L2346223-4
L2346223-4
L2346223-1, -2, -3, -5, -6

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL   
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NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

REGIONAL

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Erin Adrian

Report Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4809828

R4809453

R4810209

R4811748

R4812049

R4804829

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG3162552-14

WG3162552-13

WG3162562-14

WG3162562-13

WG3162007-2

WG3162007-1

WG3161743-2

WG3161743-1

WG3161831-2

WG3161831-1

WG3160753-11

WG3160753-10

WG3160753-9

WG3160753-12

LF

L2346223-4

L2346223-4

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

104.7

1.5

100.9

<1.0

89.5

<0.000020

91.4

<0.000020

95.7

<0.000020

<0.050

101.3

<0.050

106.1

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

15-SEP-19

15-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

N/A 20

85-115

85-115

80-120

80-120

80-120

85-115

75-125

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.00002

0.05

RPD-NA<0.050
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Quality Control Report
Page 2 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4814848

R4814848

R4804829

R4809453

R4804829

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

WG3164015-6

WG3164015-5

WG3164015-6

WG3164015-5

WG3160753-11

WG3160753-10

WG3160753-9

WG3160753-12

WG3162562-14

WG3162562-13

WG3160753-11

WG3160753-10

WG3160753-9

WG3160753-12

L2346223-4

L2346223-4

L2346223-4

L2346223-4

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

95.2

<0.50

100.0

<0.50

<0.50

100.6

<0.50

105.5

98.4

<2.0

<0.020

107.1

<0.020

109.6

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

N/A

N/A

20

20

80-120

80-120

90-110

75-125

90-110

90-110

75-125

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

uS/cm

mg/L

%

mg/L

%

0.5

0.5

0.5

2

0.02

RPD-NA

RPD-NA

<0.50

<0.020
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Quality Control Report
Page 3 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

Water

R4817791

R4818037

R4811135

R4810209

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

LCS

MB

LCS

WG3164007-7

WG3164007-2

WG3164007-6

WG3164007-1

WG3164007-5

WG3164007-8

WG3164673-3

WG3164673-2

WG3164673-1

WG3163119-2

WG3163119-1

WG3162007-2

L2346223-2

L2346223-3

L2346223-6

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

<0.0000050

100.8

99.97

<0.0000050

<0.0000050

97.1

<0.00050

104.5

<0.00050

100.2

103.7

103.3

101.0

<0.050

<0.0050

<0.050

<0.050

106.6

95.4

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

15-SEP-19

15-SEP-19

N/A

N/A

20

20

80-120

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

%

mg/L

mg/L

%

ug/L

%

ug/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

0.000005

0.000005

0.0005

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

<0.0000050

<0.00050
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Quality Control Report
Page 4 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4810209Batch
LCS

MB

WG3162007-2

WG3162007-1 LF

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

101.2

105.7

94.9

93.6

101.4

97.0

101.4

101.5

100.3

99.7

100.1

88.5

101.4

102.1

99.4

102.9

104.0

96.9

100.8

83.2

100.3

109.5

96.0

98.6

98.4

105.5

103.7

102.1

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

15



Quality Control Report
Page 5 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4810209

R4811748

Batch

Batch

MB

LCS

WG3162007-1

WG3161743-2

LF
Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.1

101.2

97.5

104.2

113.9

92.5

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

15



Quality Control Report
Page 6 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4811748Batch
LCS

MB

WG3161743-2

WG3161743-1

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

101.7

102.3

101.9

103.1

100.3

101.2

99.7

94.4

117.0

103.0

96.5

103.6

109.0

102.0

104.4

101.0

114.7

106.0

97.3

100.9

99.8

107.9

104.6

102.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

15



Quality Control Report
Page 7 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4811748

R4812049

Batch

Batch

MB

LCS

WG3161743-1

WG3161831-2

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

94.9

97.1

94.8

97.7

93.6

103.0

97.3

101.6

93.9

94.4

95.0

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

15



Quality Control Report
Page 8 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049Batch
LCS

MB

WG3161831-2

WG3161831-1

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

90.2

97.1

99.1

95.2

95.3

92.1

94.3

98.7

90.7

94.1

94.7

96.4

92.5

96.0

92.7

96.4

107.5

97.8

99.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

15



Quality Control Report
Page 9 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4812049

R4816175

R4804829

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

DUP

LCS

MB

MS

WG3161831-1

WG3164433-22

WG3164433-26

WG3164433-21

WG3164433-25

WG3160753-11

WG3160753-10

WG3160753-9

WG3160753-12

L2346223-4

L2346223-4

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

106.9

107.8

<0.0050

<0.0050

<0.0010

102.6

<0.0010

107.4

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

N/A 20

85-115

85-115

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001

RPD-NA<0.0010

15



Quality Control Report
Page 10 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

R4804829

R4809150

R4814410

R4809453

R4803488

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

DUP

DUP

LCS

LCS

MB

MB

MS

LCS

LCS

LCS

WG3160753-11

WG3160753-10

WG3160753-9

WG3160753-12

WG3162559-1

WG3162559-2

WG3163860-23

WG3163860-10

WG3163860-12

WG3163860-11

WG3163860-9

WG3163860-24

WG3162562-14

WG3159797-33

WG3159797-36

L2346223-4

L2346223-4

CL-ORP

L2346223-6

L2346223-6

L2346223-6

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

<0.0050

100.8

<0.0050

105.7

226

403

<0.0020

110.0

111.1

<0.0020

<0.0020

112.0

7.04

101.0

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

14-SEP-19

14-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

13-SEP-19

12-SEP-19

N/A

0.1

N/A

20

15

20

90-110

75-125

210-230

80-120

80-120

70-130

6.9-7.1

80-120

mg/L

%

mg/L

%

mV

mV

mg/L

%

%

mg/L

mg/L

%

pH

%

0.005

0.002

0.002

RPD-NA

J

RPD-NA

<0.0050

403

<0.0020

15



Quality Control Report
Page 11 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

R4803488

R4804829

R4809749

R4819105

Batch

Batch

Batch

Batch

LCS

MB

MB

MS

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

LCS

LCS

LCS

LCS

WG3159797-36

WG3159797-8

WG3159797-9

WG3159797-35

WG3160753-11

WG3160753-10

WG3160753-9

WG3160753-12

WG3160660-5

WG3160660-4

WG3164332-37

WG3164332-10

WG3164332-14

WG3164332-18

WG3164332-2

WG3164332-22

L2346223-5

L2346223-4

L2346223-4

L2346223-4

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

103.4

<0.0010

<0.0010

103.9

<0.30

100.9

<0.30

106.0

105.6

<10

<0.050

101.3

100.4

98.6

97.2

97.7

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

19-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

N/A

N/A

20

20

80-120

70-130

90-110

75-125

85-115

75-125

75-125

75-125

75-125

75-125

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

%

%

%

0.001

0.001

0.3

10

RPD-NA

RPD-NA

<0.30

<0.050

15



Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

Water

Water

R4819105

R4807649

Batch

Batch

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

MB

MB

MS

LCS

LCS

MB

MB

WG3164332-26

WG3164332-30

WG3164332-34

WG3164332-6

WG3164332-1

WG3164332-13

WG3164332-17

WG3164332-21

WG3164332-25

WG3164332-29

WG3164332-33

WG3164332-5

WG3164332-9

WG3164332-38

WG3160658-10

WG3160658-12

WG3160658-11

WG3160658-9

L2346223-4

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

96.4

97.5

97.2

97.0

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

107.8

94.6

91.3

<1.0

<1.0

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

19-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

75-125

75-125

75-125

75-125

70-130

85-115

85-115

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

mg/L

mg/L

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1

1
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Quality Control Report
Page 13 ofReport Date: 20-SEP-19Workorder: L2346223

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4803129Batch
LCS

MB

WG3160202-9

WG3160202-8

Turbidity

Turbidity

95.0

<0.10

12-SEP-19

12-SEP-19

85-115%

NTU 0.1

15



Quality Control Report
Page 14 ofReport Date: 20-SEP-19Workorder: L2346223

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

15



Quality Control Report
Page 15 ofReport Date: 20-SEP-19Workorder: L2346223

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6

1
2
3
4
5
6

10-SEP-19 09:30
10-SEP-19 12:20
09-SEP-19 11:50
09-SEP-19 11:50
09-SEP-19 11:50
09-SEP-19 11:50

10-SEP-19 09:30
10-SEP-19 12:20
09-SEP-19 11:50
09-SEP-19 11:50
09-SEP-19 11:50
09-SEP-19 11:50

14-SEP-19 09:00
14-SEP-19 09:00
14-SEP-19 09:00
14-SEP-19 09:00
14-SEP-19 09:00
14-SEP-19 09:00

13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25

96
93

117
117
117
117

72
69
93
93
93
93

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2346223 were received on 12-SEP-19 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346279 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
10-SEP-19 10-SEP-19 09-SEP-19 09-SEP-19

RG_FO26_WS_20
19-09-10_1000

RG_FODHE_WS_2
019-09-10_1600

RG_FOBKS_WS_2
019-09-09_0900

RG_FOUSH_WS_2
019-09-09_1400

L2346279-1 L2346279-2 L2346279-3 L2346279-4

10:00 16:00 09:00 14:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

333 442 737 681

183 251 426 393

8.45 8.43 8.43 8.42

454 461 405 475

<1.0 1.1 1.4 <1.0

208 303 533 479

0.20 0.32 0.35 0.39

<1.0 <1.0 <1.0 <1.0

145 137 185 171

5.6 5.2 9.8 8.0

<1.0 <1.0 <1.0 <1.0

150 142 195 179

<0.0050 <0.0050 0.0648 0.0358

<0.050 <0.050 <0.050 <0.050

<0.50 <0.50 0.83 0.52

0.169 0.232 0.207 0.200

97.5 104 106 104

0.0200 1.95 9.63 9.86

<0.0010 0.0100 0.0361 0.0268

<0.050 0.537 0.175 0.072

0.0016 <0.0010 <0.0010 0.0012

<0.0020 <0.0020 <0.0020 <0.0020

37.8 89.9 168 159

3.80 4.86 8.12 7.62

3.70 5.07 8.64 7.94

-1.3 2.1 3.1 2.1

0.78 0.82 0.93 1.09

0.75 0.77 0.99 1.18

0.0130 0.0168 0.0089 0.0113

<0.00010 <0.00010 0.00031 0.00030

<0.00010 <0.00010 <0.00010 <0.00010

0.0443 0.0425 0.0822 0.0821

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.011 <0.010

<0.0050 0.0218 0.0570 0.0341

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC

TKNI TKNI
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346279 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
10-SEP-19 10-SEP-19 09-SEP-19 09-SEP-19

RG_FO26_WS_20
19-09-10_1000

RG_FODHE_WS_2
019-09-10_1600

RG_FOBKS_WS_2
019-09-09_0900

RG_FOUSH_WS_2
019-09-09_1400

L2346279-1 L2346279-2 L2346279-3 L2346279-4

10:00 16:00 09:00 14:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

49.0 61.0 97.1 91.9

0.00010 0.00012 0.00012 0.00017

<0.10 <0.10 0.11 <0.10

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 0.025 0.042

<0.000050 <0.000050 <0.000050 <0.000050

0.0014 0.0055 0.0306 0.0290

13.4 20.6 37.1 35.6

0.00072 0.00230 0.00825 0.00981

<0.00050 <0.00050 <0.00050 <0.00050

0.000635 0.000767 0.00143 0.00138

<0.00050 0.00059 0.00380 0.00357

0.376 0.639 1.72 1.53

0.610 13.5 34.8 36.3

1.92 1.65 1.88 1.96

<0.000010 <0.000010 <0.000010 <0.000010

0.660 0.666 1.52 1.29

0.101 0.108 0.140 0.138

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000536 0.00104 0.00257 0.00237

<0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 0.0043

LAB LAB LAB LAB

LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00027 0.00027

<0.00010 <0.00010 <0.00010 <0.00010

0.0460 0.0461 0.0896 0.0883

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.010 <0.010

0.0090 0.0135 0.0515 0.0303

49.1 63.3 98.3 93.3

0.00011 0.00012 0.00011 <0.00010

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346279 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
10-SEP-19 10-SEP-19 09-SEP-19 09-SEP-19

RG_FO26_WS_20
19-09-10_1000

RG_FODHE_WS_2
019-09-10_1600

RG_FOBKS_WS_2
019-09-09_0900

RG_FOUSH_WS_2
019-09-09_1400

L2346279-1 L2346279-2 L2346279-3 L2346279-4

10:00 16:00 09:00 14:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0014 0.0057 0.0301 0.0270

14.7 22.6 43.9 38.8

0.00026 0.00013 0.00616 0.00608

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000629 0.000744 0.00133 0.00133

<0.00050 <0.00050 0.00389 0.00340

0.410 0.698 1.86 1.62

0.601 13.3 35.9 36.6

1.98 1.58 1.90 1.84

<0.000010 <0.000010 <0.000010 <0.000010

0.654 0.648 1.66 1.36

0.108 0.122 0.151 0.150

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000541 0.000984 0.00250 0.00229

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0013 0.0048

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/DIS METALS LAB FILTER/PRESERVED

Description Qualifier      

Description       Qualifier      

19-SEP-19 16:58 (MT)

L2346279 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2346279-1, -2, -3, -4
L2346279-1, -2, -3, -4
L2346279-1, -2, -3, -4
L2346279-1, -2, -3, -4
L2346279-1, -2, -3, -4

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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Reference Information 19-SEP-19 16:58 (MT)

L2346279 CONTD....

7PAGE of

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 19-SEP-19Workorder: L2346279

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4809828

R4809453

R4811748

R4812049

R4804829

R4814848

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3162552-15

WG3162552-14

WG3162552-13

WG3162562-15

WG3162562-14

WG3162562-13

WG3162306-2

WG3162306-1

WG3162194-2

WG3162194-1

WG3160753-10

WG3160753-9

WG3164015-6

WG3164015-5

L2346279-3

L2346279-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

<1.0

104.7

1.5

148

100.9

<1.0

91.7

<0.000020

110.9

<0.000020

101.3

<0.050

95.2

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

12-SEP-19

12-SEP-19

16-SEP-19

N/A

1.1

20

20

85-115

85-115

80-120

80-120

85-115

80-120

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.05

RPD-NA<1.0

150

11



Quality Control Report
Page 2 ofReport Date: 19-SEP-19Workorder: L2346279

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4814848

R4814848

R4804829

R4809453

R4804829

R4821972

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

WG3164015-5

WG3164015-6

WG3164015-5

WG3160753-10

WG3160753-9

WG3162562-15

WG3162562-14

WG3162562-13

WG3160753-10

WG3160753-9

WG3165929-3

WG3165929-2

WG3165929-1

L2346279-1

L2346279-1

LF

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

100.0

<0.50

100.6

<0.50

332

98.4

<2.0

107.1

<0.020

<0.0000050

99.4

<0.0000050

16-SEP-19

16-SEP-19

16-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

0.3

N/A

10

20

80-120

90-110

90-110

90-110

80-120

mg/L

%

mg/L

%

mg/L

uS/cm

%

uS/cm

%

mg/L

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005

RPD-NA

333

<0.0000050
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Quality Control Report
Page 3 ofReport Date: 19-SEP-19Workorder: L2346279

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4821972

R4818037

R4811748

Batch

Batch

Batch

MS

LCS

MB

LCS

WG3165929-4

WG3164673-2

WG3164673-1

WG3162306-2

L2346279-2
Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

95.1

104.5

<0.00050

101.8

93.6

98.6

103.7

106.8

91.3

102.0

96.2

99.0

100.9

98.9

93.7

95.9

94.2

108.0

104.4

95.6

100.0

113.5

95.1

102.0

94.6

106.1

99.6

19-SEP-19

18-SEP-19

18-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

%

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005
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Quality Control Report
Page 4 ofReport Date: 19-SEP-19Workorder: L2346279

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4811748Batch
LCS

MB

WG3162306-2

WG3162306-1 LF

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

93.9

95.1

97.2

100.4

103.5

96.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003
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Quality Control Report
Page 5 ofReport Date: 19-SEP-19Workorder: L2346279

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4811748

R4812049

Batch

Batch

MB

LCS

WG3162306-1

WG3162194-2

LF
Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

<0.000010

<0.00050

<0.0010

104.1

105.0

101.7

105.4

100.4

113.0

104.1

113.8

100.6

103.4

101.3

98.2

105.8

113.1

103.1

102.0

101.6

101.2

106.0

99.8

102.2

104.8

105.8

103.1

104.0

102.6

98.7

114.4

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 19-SEP-19Workorder: L2346279

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4812049Batch
LCS

MB

WG3162194-2

WG3162194-1

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

104.1

103.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 7 ofReport Date: 19-SEP-19Workorder: L2346279

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

Water

R4820535

R4804829

R4804829

R4809150

R4814410

R4809453

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

CRM

LCS

MB

DUP

LCS

WG3165737-2

WG3165737-1

WG3160753-10

WG3160753-9

WG3160753-10

WG3160753-9

WG3162559-1

WG3163860-12

WG3163860-11

WG3162562-15

WG3162562-14

CL-ORP

L2346279-1

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

102.9

<0.0050

102.6

<0.0010

100.8

<0.0050

226

111.1

<0.0020

8.40

7.04

18-SEP-19

18-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

14-SEP-19

17-SEP-19

17-SEP-19

13-SEP-19

13-SEP-19

0.05 0.2

85-115

90-110

90-110

210-230

80-120

6.9-7.1

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

pH

pH

0.005

0.001

0.005

0.002

J8.45
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Quality Control Report
Page 8 ofReport Date: 19-SEP-19Workorder: L2346279

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

R4803488

R4804829

R4809749

R4819105

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

DUP

LCS

LCS

LCS

LCS

LCS

LCS

WG3159797-36

WG3159797-9

WG3160753-10

WG3160753-9

WG3160660-9

WG3160660-5

WG3160660-8

WG3160660-4

WG3160660-7

WG3164332-27

WG3164332-10

WG3164332-14

WG3164332-18

WG3164332-2

WG3164332-22

WG3164332-26

L2346279-2

L2346279-4

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

103.4

<0.0010

100.9

<0.30

299

105.6

98.9

<10

<10

0.067

101.3

100.4

98.6

97.2

97.7

96.4

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

19-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

1.5

7.2

20

20

80-120

90-110

85-115

85-115

75-125

75-125

75-125

75-125

75-125

75-125

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

%

%

%

%

%

0.001

0.3

10

10

303

0.072
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Quality Control Report
Page 9 ofReport Date: 19-SEP-19Workorder: L2346279

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4819105

R4807649

R4803129

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

MB

MB

MS

LCS

MB

LCS

MB

WG3164332-30

WG3164332-34

WG3164332-6

WG3164332-1

WG3164332-13

WG3164332-17

WG3164332-21

WG3164332-25

WG3164332-29

WG3164332-33

WG3164332-5

WG3164332-9

WG3164332-28

WG3160658-12

WG3160658-11

WG3160202-9

WG3160202-8

L2346279-4

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

97.5

97.2

97.0

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

91.0

91.3

<1.0

95.0

<0.10

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

19-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

75-125

75-125

75-125

70-130

85-115

85-115

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

NTU

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 19-SEP-19Workorder: L2346279

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 19-SEP-19Workorder: L2346279

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4

1
2
3
4

10-SEP-19 10:00
10-SEP-19 16:00
09-SEP-19 09:00
09-SEP-19 14:00

10-SEP-19 10:00
10-SEP-19 16:00
09-SEP-19 09:00
09-SEP-19 14:00

14-SEP-19 09:00
14-SEP-19 09:00
14-SEP-19 09:00
14-SEP-19 09:00

13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00

0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25

95
89

120
115

71
65
96
91

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2346279 were received on 12-SEP-19 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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20-SEP-19 19:03 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346368 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS WS
10-SEP-19 09-SEP-19 10-SEP-19 09-SEP-19 10-SEP-19

RG_FBLANK_WS_
2019-09-10_1100

GH_ERSC4_WS_2
019-09-10_0900

RG_RIVER_WS_2
019-09-10_1000

RG_ER1A_WS_20
19-09-09_1233

RG_TRIP_WS_201
9-09-10_1100

L2346368-1 L2346368-2 L2346368-3 L2346368-4 L2346368-5

11:00 09:00 10:00 12:33 11:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 289 291 322 <2.0

<0.50 158 157 174 <0.50

5.39 8.39 8.41 8.42 5.44

497 415 479 441 453

<1.0 <1.0 2.2 <1.0 <1.0

<10 177 185 207 <10

<0.10 0.22 0.23 0.37 <0.10

1.5 <1.0 <1.0 <1.0 1.5

<1.0 138 140 139 <1.0

<1.0 3.8 4.4 3.8 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 142 144 143 <1.0

0.0419 <0.0050 <0.0050 <0.0050 <0.0050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.50 <0.50 <0.50 <0.50 <0.50

<0.020 0.164 0.162 0.160 <0.020

0.0 98.3 96.2 98.1 0.0

<0.0050 0.111 0.0771 0.694 <0.0050

<0.0010 0.0015 <0.0010 0.0025 <0.0010

0.054 <0.050 0.052 0.330 <0.050

<0.0010 0.0010 0.0011 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.30 19.8 19.8 32.9 <0.30

<0.10 3.26 3.30 3.60 <0.10

<0.10 3.20 3.18 3.53 <0.10

0.0 -0.9 -1.9 -1.0 0.0

<0.50 <0.50 <0.50 <0.50

<0.50 0.67 0.68 0.81 <0.50

<0.0030 0.0127 0.0074 0.0101 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 0.00010 <0.00010 0.00011 <0.00010

<0.00010 0.0458 0.0462 0.0487 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 0.0076 0.0072 0.0095 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV

RRV



20-SEP-19 19:03 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346368 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS WS
10-SEP-19 09-SEP-19 10-SEP-19 09-SEP-19 10-SEP-19

RG_FBLANK_WS_
2019-09-10_1100

GH_ERSC4_WS_2
019-09-10_0900

RG_RIVER_WS_2
019-09-10_1000

RG_ER1A_WS_20
19-09-09_1233

RG_TRIP_WS_201
9-09-10_1100

L2346368-1 L2346368-2 L2346368-3 L2346368-4 L2346368-5

11:00 09:00 10:00 12:33 11:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 45.0 46.6 49.1 <0.050

<0.00010 0.00020 0.00021 0.00020 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 0.015 0.014 0.016 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.0010 0.0024 0.0025 0.0038 <0.0010

<0.10 10.4 10.5 13.1 <0.10

<0.00010 0.00195 0.00206 0.00206 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.000050 0.000982 0.00105 0.00104 <0.000050

<0.00050 <0.00050 0.00052 <0.00050 <0.00050

<0.050 0.380 0.377 0.440 <0.050

<0.050 0.838 0.876 2.07 <0.050

<0.10 1.82 1.85 1.84 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.050 0.692 0.701 1.03 <0.050

<0.00020 0.192 0.202 0.218 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000010 0.000730 0.000773 0.000860 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00012 0.00010 0.00011 <0.00010

0.0442 0.0445 0.0473 <0.00010

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010

0.0066 0.0072 0.0089 <0.0050

<0.050 44.4 44.1 46.9 <0.050

0.00020 0.00017 0.00019 <0.00010

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals



20-SEP-19 19:03 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2346368 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS WS
10-SEP-19 09-SEP-19 10-SEP-19 09-SEP-19 10-SEP-19

RG_FBLANK_WS_
2019-09-10_1100

GH_ERSC4_WS_2
019-09-10_0900

RG_RIVER_WS_2
019-09-10_1000

RG_ER1A_WS_20
19-09-09_1233

RG_TRIP_WS_201
9-09-10_1100

L2346368-1 L2346368-2 L2346368-3 L2346368-4 L2346368-5

11:00 09:00 10:00 12:33 11:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0023 0.0023 0.0038 <0.0010

<0.0050 11.5 11.4 13.7 <0.10

0.00057 0.00056 0.00023 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00106 0.00105 0.00105 <0.000050

<0.00050 <0.00050 <0.00050 <0.00050

<0.050 0.380 0.374 0.439 <0.050

0.991 0.918 2.45 <0.050

1.83 1.82 1.86 <0.050

<0.000010 <0.000010 <0.000010 <0.000010

<0.050 0.731 0.725 1.08 <0.050

0.206 0.208 0.216 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000754 0.000747 0.000854 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

20-SEP-19 19:03 (MT)

L2346368 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2346368-2, -3, -4, -5
L2346368-2, -3, -4, -5
L2346368-2, -3, -4, -5
L2346368-2, -3, -4, -5
L2346368-2, -3, -4, -5

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 20-SEP-19 19:03 (MT)

L2346368 CONTD....

6PAGE of

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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L2346368 CONTD....

7PAGE of

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4809828

R4809453

R4816494

R4812049

R4804829

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

WG3162552-18

WG3162552-17

WG3162552-16

WG3162562-18

WG3162562-17

WG3162562-16

WG3162600-2

WG3162600-1

WG3162194-3

WG3162194-2

WG3162194-1

WG3162194-4

WG3160753-15

WG3160753-14

WG3160753-13

L2346368-3

L2346368-4

LF

L2346368-2

L2346368-1

L2346368-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

<1.0

104.5

1.4

145

102.8

<1.0

100.8

<0.000020

<0.000020

110.9

<0.000020

98.4

<0.050

101.6

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

17-SEP-19

17-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

12-SEP-19

12-SEP-19

N/A

1.4

N/A

N/A

20

20

20

20

85-115

85-115

80-120

80-120

70-130

85-115

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

RPD-NA

RPD-NA

RPD-NA

<1.0

143

<0.000020

<0.050

14



Quality Control Report
Page 2 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

Water

R4804829

R4818591

R4818591

R4804829

R4809453

Batch

Batch

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

WG3160753-13

WG3160753-16

WG3165184-2

WG3165184-1

WG3165184-2

WG3165184-1

WG3160753-15

WG3160753-14

WG3160753-13

WG3160753-16

WG3162562-18

WG3162562-17

WG3162562-16

L2346368-1

L2346368-1

L2346368-1

L2346368-4

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.050

107.9

103.8

<0.50

101.6

<0.50

<0.50

101.0

<0.50

106.8

324

97.8

<2.0

12-SEP-19

12-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

N/A

0.6

20

10

75-125

80-120

80-120

90-110

75-125

90-110

mg/L

%

%

mg/L

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

uS/cm

0.05

0.5

0.5

0.5

2

RPD-NA<0.50

322
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Quality Control Report
Page 3 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4804829

R4821972

R4818037

R4811135

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG3160753-15

WG3160753-14

WG3160753-13

WG3160753-16

WG3165929-2

WG3165929-1

WG3164673-5

WG3164673-2

WG3164673-1

WG3164673-6

WG3163119-2

WG3163119-1

L2346368-1

L2346368-1

LF

L2346368-2

L2346368-3

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

<0.020

105.0

<0.020

110.8

99.4

<0.0000050

<0.00050

104.5

<0.00050

108.4

100.2

103.7

103.3

101.0

<0.050

<0.0050

<0.050

<0.050

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

19-SEP-19

19-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

N/A

N/A

20

20

90-110

75-125

80-120

80-120

70-130

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

%

mg/L

ug/L

%

ug/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

0.0005

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

<0.020

<0.00050
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Quality Control Report
Page 4 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4816494Batch
LCS

MB

WG3162600-2

WG3162600-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

103.8

97.3

98.2

99.4

94.6

100.8

95.2

96.7

101.1

98.5

99.5

100.4

97.2

98.3

104.2

101.6

94.6

100.4

102.0

97.5

103.2

100.5

104.6

98.2

99.6

97.1

99.8

101.5

101.6

104.6

<0.0010

<0.00010

<0.00010

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001
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Quality Control Report
Page 5 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4816494

R4812049

Batch

Batch

MB

DUP

WG3162600-1

WG3162194-3

LF

L2346368-2

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0087

<0.00010

<0.00010

0.0463

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

0.0040

N/A

N/A

1.0

0.006

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

J

RPD-NA

RPD-NA

0.0127

<0.00010

0.00010

0.0458
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Quality Control Report
Page 6 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049Batch
DUP

LCS

WG3162194-3

WG3162194-2

L2346368-2
Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

<0.000050

<0.010

0.0000074

47.7

0.00023

<0.00010

<0.00050

0.014

<0.000050

0.0025

10.8

0.00198

0.00108

0.00051

0.384

0.000738

1.85

<0.000010

0.704

0.201

<0.000010

<0.00010

<0.010

0.000757

<0.00050

<0.0030

104.1

105.0

101.7

105.4

100.4

113.0

104.1

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

N/A

N/A

3.1

5.7

15

N/A

N/A

7.3

N/A

4.9

3.9

1.7

9.2

N/A

1.0

13

1.7

N/A

1.8

5.0

N/A

N/A

N/A

3.7

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.000050

<0.010

0.0000076

45.0

0.00020

<0.00010

<0.00050

0.015

<0.000050

0.0024

10.4

0.00195

0.000982

<0.00050

0.380

0.000838

1.82

<0.000010

0.692

0.192

<0.000010

<0.00010

<0.010

0.000730

<0.00050

<0.0030
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Quality Control Report
Page 7 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049Batch
LCS

MB

WG3162194-2

WG3162194-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

113.8

100.6

103.4

101.3

98.2

105.8

113.1

103.1

102.0

101.6

101.2

106.0

99.8

102.2

104.8

105.8

103.1

104.0

102.6

98.7

114.4

104.1

103.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 8 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4812049Batch
MB

MS

WG3162194-1

WG3162194-4 L2346368-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

94.5

100.2

95.1

94.4

105.7

98.2

102.0

102.2

95.8

99.7

99.0

96.1

99.5

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 9 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4812049

R4820535

R4804829

Batch

Batch

Batch

MS

LCS

LCS

MB

MB

DUP

LCS

MB

WG3162194-4

WG3165737-2

WG3165737-6

WG3165737-1

WG3165737-5

WG3160753-15

WG3160753-14

WG3160753-13

WG3160753-16

L2346368-1

L2346368-1

L2346368-1

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

101.7

94.8

94.7

93.5

97.7

97.8

97.7

92.6

101.9

98.4

92.8

101.5

96.8

91.3

107.9

97.9

102.3

102.9

113.8

<0.0050

<0.0050

<0.0010

103.0

<0.0010

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

16-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

N/A 20

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

85-115

85-115

90-110

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

%

mg/L

0.005

0.005

0.001

RPD-NA<0.0010
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Quality Control Report
Page 10 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

R4804829

R4804829

R4809150

R4824051

R4809453

R4803488

Batch

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

CRM

DUP

LCS

MB

DUP

LCS

LCS

MB

WG3160753-16

WG3160753-15

WG3160753-14

WG3160753-13

WG3160753-16

WG3162559-3

WG3162559-4

WG3166984-2

WG3166984-1

WG3162562-18

WG3162562-17

WG3159797-39

WG3159797-10

L2346368-1

L2346368-1

L2346368-1

CL-ORP

L2346368-1

L2346368-4

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

108.8

<0.0050

101.2

<0.0050

106.9

227

492

98.6

<0.0020

8.42

7.04

104.4

<0.0010

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

14-SEP-19

14-SEP-19

19-SEP-19

19-SEP-19

13-SEP-19

13-SEP-19

12-SEP-19

12-SEP-19

N/A

5.4

0.00

20

15

0.2

75-125

90-110

75-125

210-230

80-120

6.9-7.1

80-120

%

mg/L

%

mg/L

%

mV

mV

%

mg/L

pH

pH

%

mg/L

0.005

0.002

0.001

RPD-NA

J

J

<0.0050

497

8.42
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Quality Control Report
Page 11 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

R4804829

R4809749

R4819105

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

LCS

MB

WG3160753-15

WG3160753-14

WG3160753-13

WG3160753-16

WG3160660-8

WG3160660-7

WG3164332-31

WG3164332-10

WG3164332-14

WG3164332-18

WG3164332-2

WG3164332-22

WG3164332-26

WG3164332-30

WG3164332-34

WG3164332-6

WG3164332-1

L2346368-1

L2346368-1

L2346368-1

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.30

101.1

<0.30

107.0

98.9

<10

0.054

101.3

100.4

98.6

97.2

97.7

96.4

97.5

97.2

97.0

<0.050

12-SEP-19

12-SEP-19

12-SEP-19

12-SEP-19

13-SEP-19

13-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

N/A

0.3

20

20

90-110

75-125

85-115

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

%

%

%

%

%

%

%

mg/L

0.3

10

0.05

RPD-NA<0.30

0.054
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Quality Control Report
Page 12 ofReport Date: 20-SEP-19Workorder: L2346368

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4819105

R4807649

R4806565

Batch

Batch

Batch

MB

MB

MB

MB

MB

MB

MB

MB

MS

LCS

LCS

MB

MB

DUP

LCS

MB

WG3164332-13

WG3164332-17

WG3164332-21

WG3164332-25

WG3164332-29

WG3164332-33

WG3164332-5

WG3164332-9

WG3164332-32

WG3160658-12

WG3160658-14

WG3160658-11

WG3160658-13

WG3161381-21

WG3161381-20

WG3161381-19

L2346368-1

L2346368-1

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

102.1

91.3

88.2

<1.0

<1.0

<0.10

99.5

<0.10

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

19-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

13-SEP-19

N/A 15

70-130

85-115

85-115

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

mg/L

mg/L

NTU

%

NTU

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1

1

0.1

RPD-NA<0.10
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Quality Control Report
Page 13 ofReport Date: 20-SEP-19Workorder: L2346368

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Page 14 ofReport Date: 20-SEP-19Workorder: L2346368

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5

2
4

1
2
3
4
5

10-SEP-19 11:00
09-SEP-19 09:00
10-SEP-19 10:00
09-SEP-19 12:33
10-SEP-19 11:00

09-SEP-19 09:00
09-SEP-19 12:33

10-SEP-19 11:00
09-SEP-19 09:00
10-SEP-19 10:00
09-SEP-19 12:33
10-SEP-19 11:00

14-SEP-19 09:45
14-SEP-19 09:45
14-SEP-19 09:45
14-SEP-19 09:45
14-SEP-19 09:45

13-SEP-19 09:20
13-SEP-19 09:20

13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00
13-SEP-19 09:00

0.25
0.25
0.25
0.25
0.25

3
3

0.25
0.25
0.25
0.25
0.25

95
121
96

117
95

4
4

70
96
71
92
70

Oxidation redution potential by elect.

Turbidity

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTL
EHTL

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2346368 were received on 12-SEP-19 08:50.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

days
days

hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

14





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

14-SEP-19

Lab Work Order #: L2347601

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
24-SEP-19 17:22 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

REGIONAL EFFECTSC of C Numbers:
Legal Site Desc: 



24-SEP-19 17:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347601 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
12-SEP-19 12-SEP-19 11-SEP-19

RG_GH_SCW3_20
19-09-12_0850

GH_ERSC2_2019-
09-12_1400

RG_SCDTC_2019-
09-12_0936

L2347601-1 L2347601-2 L2347601-3

08:50 14:00 09:36

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

520 427 440

339 237 246

8.23 8.29 8.28

458 345 347

6.2 3.3 1.9

353 274 274

1.23 0.72 0.39

<1.0 <1.0 <1.0

146 146 148

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

146 146 148

0.0056 <0.0050 0.0057

<0.050 <0.050 <0.050

1.98 1.25 1.32

0.154 0.160 0.158

121 102 103

1.90 1.22 1.34

0.0026 0.0067 0.0012

0.360 0.329 0.309

0.0010 0.0010 0.0014

0.0033 0.0033 <0.0020

124 79.7 84.7

5.69 4.70 4.87

6.91 4.82 5.01

9.7 1.2 1.5

0.65 0.65 0.56

0.70 0.67 0.68

0.0386 0.0274 0.0105

<0.00010 <0.00010 <0.00010

0.00018 0.00013 0.00012

0.0524 0.0510 0.0481

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0160 0.0132 0.0126

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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8

WATER

WS WS WS
12-SEP-19 12-SEP-19 11-SEP-19

RG_GH_SCW3_20
19-09-12_0850

GH_ERSC2_2019-
09-12_1400

RG_SCDTC_2019-
09-12_0936

L2347601-1 L2347601-2 L2347601-3

08:50 14:00 09:36

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

79.0 56.8 56.3

0.00028 0.00025 0.00022

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.064 0.043 0.016

0.000058 <0.000050 <0.000050

0.0071 0.0047 0.0051

34.1 20.8 21.1

0.00371 0.00285 0.00118

<0.00050 <0.00050 <0.00050

0.00120 0.00110 0.00110

0.00066 0.00053 0.00055

0.688 0.533 0.533

22.0 9.48 9.99

2.14 1.92 1.90

<0.000010 <0.000010 <0.000010

2.61 1.49 1.51

0.279 0.241 0.240

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00142 0.000978 0.00102

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 0.0035

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010

0.00013 0.00012 0.00011

0.0508 0.0486 0.0480

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0090 0.0072 0.0065

80.2 61.0 63.2

0.00014 0.00020 0.00018

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS
12-SEP-19 12-SEP-19 11-SEP-19

RG_GH_SCW3_20
19-09-12_0850

GH_ERSC2_2019-
09-12_1400

RG_SCDTC_2019-
09-12_0936

L2347601-1 L2347601-2 L2347601-3

08:50 14:00 09:36

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0073 0.0050 0.0055

33.6 20.5 21.5

0.00111 0.00086 0.00026

<0.0000050 <0.0000050 <0.0000050

0.00122 0.00113 0.00117

0.00053 <0.00050 <0.00050

0.725 0.563 0.575

22.8 10.2 10.6

2.12 2.00 1.97

<0.000010 <0.000010 <0.000010

2.90 1.68 1.77

0.278 0.248 0.251

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00158 0.00112 0.00113

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC,Dissolved Metals, Dissolved Mercury are to be filtered and 
preserved in the lab; Filter codes added.

Description Qualifier      

Description       Qualifier      

24-SEP-19 17:22 (MT)

L2347601 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3
L2347601-1, -2, -3

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Iron (Fe)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: FINAL   
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ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS

Version: FINAL   
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Reference Information 24-SEP-19 17:22 (MT)

L2347601 CONTD....

8PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 24-SEP-19Workorder: L2347601

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

R4819063

R4819050

R4819490

R4818289

R4822478

R4826948

R4827010

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3164951-8

WG3164951-7

WG3164969-8

WG3164969-7

WG3164492-2

WG3164492-1

WG3164328-2

WG3164328-1

WG3166371-6

WG3166371-5

WG3168026-2

WG3168026-1

WG3168037-2

WG3168037-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

102.6

1.5

103.5

<1.0

93.7

<0.000020

100.5

<0.000020

99.0

<0.50

93.6

<0.50

106.8

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

85-115

85-115

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.5

0.5
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Quality Control Report
Page 2 ofReport Date: 24-SEP-19Workorder: L2347601

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

EC-L-PCT-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

R4827010

R4822478

R4826948

R4827010

R4819050

R4817791

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG3168037-1

WG3166371-6

WG3166371-5

WG3168026-2

WG3168026-1

WG3168037-2

WG3168037-1

WG3164969-8

WG3164969-7

WG3164741-3

WG3164741-2

WG3164741-1

L2347601-1

LF

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Conductivity (@ 25C)

Conductivity (@ 25C)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

110.0

<0.50

99.4

<0.50

113.5

<0.50

101.4

<2.0

<0.0000050

99.5

<0.0000050

19-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

N/A 20

80-120

80-120

80-120

90-110

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

uS/cm

mg/L

%

mg/L

0.5

0.5

0.5

0.5

2

0.000005

RPD-NA<0.0000050
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Quality Control Report
Page 3 ofReport Date: 24-SEP-19Workorder: L2347601

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4825368

R4819490

Batch

Batch

DUP

LCS

MB

MS

LCS

WG3167345-5

WG3167345-2

WG3167345-1

WG3167345-6

WG3164492-2

L2347601-1

L2347601-3

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

<0.00050

95.1

<0.00050

84.3

104.1

97.9

97.3

98.3

97.9

90.3

99.8

93.8

99.97

99.7

97.7

101.3

97.4

95.8

100.5

99.0

94.2

97.8

100.5

99.3

103.1

93.0

105.7

94.1

98.5

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

N/A 20

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

RPD-NA<0.00050
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Quality Control Report
Page 4 ofReport Date: 24-SEP-19Workorder: L2347601

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4819490Batch
LCS

MB

WG3164492-2

WG3164492-1 LF

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

95.5

98.5

102.2

99.5

94.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001
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Quality Control Report
Page 5 ofReport Date: 24-SEP-19Workorder: L2347601

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4819490

R4818289

Batch

Batch

MB

LCS

WG3164492-1

WG3164328-2

LF
Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

<0.00050

<0.0010

106.9

101.8

103.8

112.7

100.7

102.4

104.4

99.7

107.1

103.5

102.5

102.0

104.9

101.9

108.3

103.9

102.4

104.2

106.7

100.3

99.6

106.1

103.1

105.1

103.6

101.6

96.9

100.9

105.5

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 24-SEP-19Workorder: L2347601

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4818289Batch
LCS

MB

WG3164328-2

WG3164328-1

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

106.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 7 ofReport Date: 24-SEP-19Workorder: L2347601

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

Water

R4832624

R4812091

R4827695

R4819050

R4807774

R4823505

R4830469

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG3169161-14

WG3169161-13

WG3163281-2

WG3167957-14

WG3167957-13

WG3164969-8

WG3161867-10

WG3161867-9

WG3164467-2

WG3164467-1

WG3169047-2

WG3169047-1

CL-ORP

Ammonia as N

Ammonia as N

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

111.0

<0.0050

225

117.1

<0.0020

7.01

102.5

<0.0010

105.4

<10

103.4

21-SEP-19

21-SEP-19

16-SEP-19

20-SEP-19

20-SEP-19

17-SEP-19

14-SEP-19

14-SEP-19

18-SEP-19

18-SEP-19

21-SEP-19

85-115

210-230

80-120

6.9-7.1

80-120

85-115

75-125

%

mg/L

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

0.005

0.002

0.001

10
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Quality Control Report
Page 8 ofReport Date: 24-SEP-19Workorder: L2347601

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4830469

R4823272

R4809298

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3169047-1

WG3164429-8

WG3164429-7

WG3162274-11

WG3162274-10

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

93.8

<1.0

96.0

<0.10

21-SEP-19

18-SEP-19

18-SEP-19

14-SEP-19

14-SEP-19

85-115

85-115

mg/L

%

mg/L

%

NTU

0.05

1

0.1
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Quality Control Report
Page 9 ofReport Date: 24-SEP-19Workorder: L2347601

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 10 ofReport Date: 24-SEP-19Workorder: L2347601

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

12-SEP-19 08:50
12-SEP-19 14:00
11-SEP-19 09:36

12-SEP-19 08:50
12-SEP-19 14:00
11-SEP-19 09:36

16-SEP-19 11:00
16-SEP-19 11:00
16-SEP-19 11:00

17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00

0.25
0.25
0.25

0.25
0.25
0.25

98
93

121

121
116
144

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2347601 were received on 14-SEP-19 09:55.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347605 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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8

WATER

WS WS WS
11-SEP-19 12-SEP-19 12-SEP-19

RG_LI8_WS_2019-
09-11_1155

RG_LIDCOM_WS_
2019-09-12_0855

RG_FRUL_WS_20
19-09-12_1343

L2347605-1 L2347605-2 L2347605-3

11:55 08:55 13:43

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

647 677 692

358 375 387

8.36 8.29 8.35

454 407 371

1.6 1.1 <1.0

437 445 489

0.24 <0.10 <0.10

<1.0 <1.0 <1.0

173 183 193

3.8 <1.0 3.8

<1.0 <1.0 <1.0

176 183 197

0.0067 0.0059 <0.0050

<0.050 <0.050 <0.050

4.91 7.62 1.33

0.273 0.247 0.186

101 101 98.7

5.39 5.74 9.18

0.0021 0.0012 0.0067

<0.050 0.518 <0.25

0.0025 0.0029 0.0011

0.0067 0.0075 <0.0020

154 161 160

7.27 7.66 7.97

7.36 7.76 7.86

0.6 0.6 -0.7

0.71 <0.50 0.80

0.77 0.63 0.70

0.0058 0.0109 0.0067

0.00016 0.00016 0.00010

0.00016 0.00016 0.00015

0.0664 0.0668 0.104

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 0.013 <0.010

0.113 0.123 0.0129

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

TKNI TKNI TKNI

DLM DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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L2347605 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS
11-SEP-19 12-SEP-19 12-SEP-19

RG_LI8_WS_2019-
09-11_1155

RG_LIDCOM_WS_
2019-09-12_0855

RG_FRUL_WS_20
19-09-12_1343

L2347605-1 L2347605-2 L2347605-3

11:55 08:55 13:43

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

84.4 89.7 89.4

0.00017 0.00018 0.00011

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 0.018 0.010

<0.000050 <0.000050 <0.000050

0.0216 0.0236 0.0181

37.0 37.8 40.1

0.00147 0.00266 0.00290

<0.00050 <0.00050 <0.00050

0.00170 0.00192 0.000962

0.00296 0.00343 0.00052

0.960 1.03 1.19

32.2 25.7 41.4

2.51 2.45 2.33

<0.000010 <0.000010 <0.000010

4.77 5.66 2.21

0.196 0.195 0.151

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00260 0.00251 0.00196

<0.00050 <0.00050 <0.00050

0.0051 0.0055 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

0.00015 0.00016 0.00010

0.00011 0.00010 <0.00010

0.0633 0.0643 0.0980

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.011 0.012 <0.010

0.0294 0.117 0.0087

85.1 88.9 90.3

0.00015 0.00014 0.00012

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals



23-SEP-19 17:45 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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WATER

WS WS WS
11-SEP-19 12-SEP-19 12-SEP-19

RG_LI8_WS_2019-
09-11_1155

RG_LIDCOM_WS_
2019-09-12_0855

RG_FRUL_WS_20
19-09-12_1343

L2347605-1 L2347605-2 L2347605-3

11:55 08:55 13:43

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0237 0.0260 0.0200

35.2 37.1 39.3

0.00037 0.00080 0.00030

<0.0000050 <0.0000050 <0.0000050

0.00162 0.00193 0.000938

0.00275 0.00329 <0.00050

1.01 1.10 1.26

31.4 27.3 43.1

2.41 2.45 2.26

<0.000010 <0.000010 <0.000010

4.49 5.56 2.14

0.183 0.185 0.144

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00267 0.00259 0.00201

<0.00050 <0.00050 <0.00050

0.0035 0.0049 <0.0010

Dissolved Metals



Reference Information

DLHC

DLM

MB-LOR

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC,Dissolved Metals, Dissolved Mercury are to be filtered and 
preserved in the lab; Filter codes added.

Description Qualifier      

Description       Qualifier      

23-SEP-19 17:45 (MT)

L2347605 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3
L2347605-1, -2, -3

Silicon (Si)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Selenium (Se)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 23-SEP-19Workorder: L2347605

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

Water

Water

R4819063

R4819050

R4819490

R4820908

R4826948

R4826948

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3164951-9

WG3164951-8

WG3164951-7

WG3164969-8

WG3164969-7

WG3164466-2

WG3164466-1

WG3164995-2

WG3164995-1

WG3168026-2

WG3168026-1

WG3168026-2

WG3168026-1

L2347605-3

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

<1.0

102.6

1.5

103.5

<1.0

98.3

<0.000020

96.5

<0.000020

93.6

<0.50

99.4

<0.50

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

N/A 20

85-115

85-115

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.5

0.5

RPD-NA<1.0
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Quality Control Report
Page 2 ofReport Date: 23-SEP-19Workorder: L2347605

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4819050

R4822029

R4825368

R4819490

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

WG3164969-8

WG3164969-7

WG3166477-2

WG3166477-1

WG3167345-2

WG3167345-1

WG3164466-2

LF

Conductivity (@ 25C)

Conductivity (@ 25C)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

101.4

<2.0

99.1

<0.0000050

95.1

<0.00050

102.5

97.1

97.0

97.2

97.1

98.3

98.2

97.2

102.3

99.1

97.8

101.1

97.8

99.1

98.9

101.5

98.2

17-SEP-19

17-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

uS/cm

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

2

0.000005

0.0005
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Quality Control Report
Page 3 ofReport Date: 23-SEP-19Workorder: L2347605

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4819490Batch
LCS

MB

WG3164466-2

WG3164466-1 LF

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

99.1

100.1

100.9

101.6

93.9

106.1

99.4

94.8

95.9

94.6

100.5

100.4

99.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005
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Quality Control Report
Page 4 ofReport Date: 23-SEP-19Workorder: L2347605

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4819490

R4820908

Batch

Batch

MB

LCS

WG3164466-1

WG3164995-2

LF
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

0.053

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

105.4

97.7

99.8

105.3

99.1

94.3

97.7

100.1

102.4

100.8

100.2

99.4

96.1

88.9

104.0

103.9

100.4

100.3

100.6

101.7

104.9

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MB-LOR 0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 23-SEP-19Workorder: L2347605

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4820908Batch
LCS

MB

WG3164995-2

WG3164995-1

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

93.8

111.0

98.4

98.1

99.3

102.9

99.3

103.6

98.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002
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Quality Control Report
Page 6 ofReport Date: 23-SEP-19Workorder: L2347605

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4820908

R4832624

R4812091

R4834158

R4819050

R4807774

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

CRM

LCS

MB

LCS

LCS

MB

WG3164995-1

WG3169161-14

WG3169161-13

WG3163281-2

WG3170027-2

WG3170027-1

WG3164969-8

WG3161867-14

WG3161867-13

CL-ORP

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

111.0

<0.0050

225

107.2

<0.0020

7.01

97.8

<0.0010

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

21-SEP-19

21-SEP-19

16-SEP-19

23-SEP-19

23-SEP-19

17-SEP-19

14-SEP-19

14-SEP-19

85-115

210-230

80-120

6.9-7.1

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mV

%

mg/L

pH

%

mg/L

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.002

0.001
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Quality Control Report
Page 7 ofReport Date: 23-SEP-19Workorder: L2347605

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4823505

R4827771

R4823272

R4809298

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

WG3164467-2

WG3164467-1

WG3168190-11

WG3168190-10

WG3168190-9

WG3168190-12

WG3164429-8

WG3164429-7

WG3162274-12

WG3162274-11

WG3162274-10

L2347605-2

L2347605-2

L2347605-3

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

105.4

<10

0.490

103.1

<0.050

72.0

93.8

<1.0

<0.10

96.0

<0.10

18-SEP-19

18-SEP-19

23-SEP-19

20-SEP-19

20-SEP-19

23-SEP-19

18-SEP-19

18-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

5.5

N/A

20

15

85-115

75-125

70-130

85-115

85-115

%

mg/L

mg/L

%

mg/L

%

%

mg/L

NTU

%

NTU

10

0.05

1

0.1

RPD-NA

0.518

<0.10
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Quality Control Report
Page 8 ofReport Date: 23-SEP-19Workorder: L2347605

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 9 ofReport Date: 23-SEP-19Workorder: L2347605

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

11-SEP-19 11:55
12-SEP-19 08:55
12-SEP-19 13:43

11-SEP-19 11:55
12-SEP-19 08:55
12-SEP-19 13:43

16-SEP-19 11:00
16-SEP-19 11:00
16-SEP-19 11:00

17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00

0.25
0.25
0.25

0.25
0.25
0.25

119
98
93

142
121
116

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2347605 were received on 14-SEP-19 10:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

14-SEP-19

Lab Work Order #: L2347609

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
23-SEP-19 16:18 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAM/RAEMPJob Reference: 
VPO00616180Project P.O. #: 
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WATER

WS WS
11-SEP-19 11-SEP-19

RG_BOCK_WS_20
19-09-11-1530

RG_MICOMP_WS_
2019-09-11_1300

L2347609-1 L2347609-2

15:30 13:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

2010 454

1330 246

8.22 8.34

327 357

<1.0 2.0

1780 305

0.45 0.12

2.2 <1.0

222 159

<1.0 3.4

<1.0 <1.0

222 163

0.0263 0.0107

2.44 <0.050

31.1 1.73

0.22 0.184

98.6 97.2

20.3 0.912

0.0070 0.0049

<0.25 0.206

0.0015 0.0028

0.0023 0.0025

1000 87.7

27.7 5.20

27.3 5.05

-0.7 -1.4

1.18 1.00

1.18 0.94

0.0033 0.0097

0.00231 0.00010

0.00024 0.00025

0.107 0.103

<0.020 <0.020

<0.000050 <0.000050

0.054 0.010

0.0127 0.0267

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC
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WATER

WS WS
11-SEP-19 11-SEP-19

RG_BOCK_WS_20
19-09-11-1530

RG_MICOMP_WS_
2019-09-11_1300

L2347609-1 L2347609-2

15:30 13:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

244 62.2

0.00017 0.00032

0.25 <0.10

<0.00050 0.00078

<0.010 0.021

<0.000050 <0.000050

0.195 0.0072

182 22.4

0.00037 0.00243

<0.00050 0.00054

0.00971 0.000811

0.0411 0.00108

7.74 0.719

162 8.39

2.17 2.33

<0.000010 <0.000010

11.5 2.97

1.01 0.156

0.000056 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.0122 0.00103

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00234 0.00010

0.00022 0.00021

0.105 0.0976

<0.020 <0.020

<0.000050 <0.000050

0.055 0.010

<0.015 0.0161

232 61.6

0.00013 0.00020

0.26 <0.10

Total Metals

Dissolved Metals

DLM



23-SEP-19 16:18 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347609 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS
11-SEP-19 11-SEP-19

RG_BOCK_WS_20
19-09-11-1530

RG_MICOMP_WS_
2019-09-11_1300

L2347609-1 L2347609-2

15:30 13:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.206 0.0083

183 22.3

<0.00010 0.00066

<0.0000050 <0.0000050

0.00902 0.000805

0.0394 0.00083

8.45 0.759

183 8.45

2.47 2.39

<0.000010 <0.000010

11.6 2.88

0.951 0.154

0.000059 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.0130 0.00105

<0.00050 <0.00050

0.0016 <0.0010

Dissolved Metals



Reference Information

DLHC

DLM

MB-LOR

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, dissolved metals and dissolved mercury must be filtered and 
preserved; appropriate codes added.

Description Qualifier      

Description       Qualifier      
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2
L2347609-1, -2

Silicon (Si)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Selenium (Se)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4819063

R4819050

R4819490

R4820908

R4811653

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG3164951-8

WG3164951-7

WG3164969-9

WG3164969-8

WG3164969-7

WG3164466-3

WG3164466-2

WG3164466-1

WG3164466-4

WG3164995-2

WG3164995-1

WG3163220-6

WG3163220-5

L2347609-1

L2347609-2

LF

L2347609-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

102.6

1.5

218

103.5

<1.0

<0.000020

98.3

<0.000020

93.0

96.5

<0.000020

96.8

<0.050

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

14-SEP-19

14-SEP-19

2.0

N/A

20

20

85-115

85-115

80-120

70-130

80-120

85-115

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

222

<0.000020
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Quality Control Report
Page 2 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

R4830215

R4830215

R4811653

R4819050

R4811653

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

LCS

MB

WG3168935-7

WG3168935-6

WG3168935-5

WG3168935-8

WG3168935-7

WG3168935-6

WG3168935-5

WG3168935-8

WG3163220-6

WG3163220-5

WG3164969-9

WG3164969-8

WG3164969-7

WG3163220-6

WG3163220-5

L2347609-1

L2347609-1

L2347609-1

L2347609-1

L2347609-1

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

0.97

102.2

<0.50

103.4

1.14

111.8

<0.50

105.7

101.4

<0.50

2020

101.4

<2.0

101.4

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

14-SEP-19

14-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

14-SEP-19

20

3.5

0.5

20

20

10

80-120

70-130

80-120

70-130

90-110

90-110

90-110

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

uS/cm

%

uS/cm

%

0.5

0.5

0.5

2

1.18

1.18

2010
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Quality Control Report
Page 3 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4811653

R4822029

R4825368

R4819490

Batch

Batch

Batch

Batch

MB

LCS

MB

MS

DUP

LCS

MB

MS

DUP

WG3163220-5

WG3166477-2

WG3166477-1

WG3166477-4

WG3167345-3

WG3167345-2

WG3167345-1

WG3167345-4

WG3164466-3

LF

L2347609-2

L2347609-1

L2347609-2

L2347609-2

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.020

99.1

<0.0000050

96.5

<0.00050

95.1

<0.00050

97.2

<0.0030

0.00010

0.00020

0.0976

<0.000050

0.010

0.0000176

60.0

0.00015

<0.00010

<0.00050

<0.010

<0.000050

14-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

N/A

N/A

0.7

2.7

0.0

N/A

0.2

9.1

2.6

0.00005

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

0.0002

20

20

20

20

80-120

70-130

80-120

70-130

mg/L

%

mg/L

%

ug/L

%

ug/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00050

<0.0030

0.00010

0.00021

0.0976

<0.000050

0.010

0.0000161

61.6

0.00020

<0.00010

<0.00050

<0.010

<0.000050
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Quality Control Report
Page 4 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4819490Batch
DUP

LCS

WG3164466-3

WG3164466-2

L2347609-2
Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

0.0084

22.3

0.00072

0.000823

0.00081

0.768

0.00831

2.32

<0.000010

2.90

0.152

<0.000010

<0.00010

<0.010

0.00108

<0.00050

<0.0010

102.5

97.1

97.0

97.2

97.1

98.3

98.2

97.2

102.3

99.1

97.8

101.1

97.8

99.1

98.9

101.5

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

1.4

0.1

7.5

2.2

2.1

1.1

1.6

3.2

N/A

0.5

0.8

N/A

N/A

N/A

2.9

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0083

22.3

0.00066

0.000805

0.00083

0.759

0.00845

2.39

<0.000010

2.88

0.154

<0.000010

<0.00010

<0.010

0.00105

<0.00050

<0.0010
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Quality Control Report
Page 5 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4819490Batch
LCS

MB

WG3164466-2

WG3164466-1 LF

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

98.2

99.1

100.1

100.9

101.6

93.9

106.1

99.4

94.8

95.9

94.6

100.5

100.4

99.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

13



Quality Control Report
Page 6 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4819490Batch
MB

MS

WG3164466-1

WG3164466-4

LF

L2347609-1

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

<0.000050

0.053

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

103.7

98.0

108.3

N/A

89.9

92.0

95.7

N/A

102.4

95.8

92.0

101.2

91.8

N/A

N/A

102.4

98.0

89.5

N/A

N/A

100.8

95.5

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

-

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MB-LOR

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4819490

R4820908

Batch

Batch

MS

LCS

WG3164466-4

WG3164995-2

L2347609-1
Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

N/A

N/A

91.5

96.2

103.3

N/A

104.2

95.8

105.4

97.7

99.8

105.3

99.1

94.3

97.7

100.1

102.4

100.8

100.2

99.4

96.1

88.9

104.0

103.9

100.4

100.3

100.6

101.7

104.9

93.8

111.0

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

-

-

70-130

70-130

70-130

-

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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Quality Control Report
Page 8 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4820908Batch
LCS

MB

WG3164995-2

WG3164995-1

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

98.4

98.1

99.3

102.9

99.3

103.6

98.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 9 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

Water

R4820908

R4832624

R4811653

R4811653

R4812091

R4827695

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

LCS

MB

WG3164995-1

WG3169161-14

WG3169161-13

WG3163220-6

WG3163220-5

WG3163220-6

WG3163220-5

WG3163281-2

WG3167957-14

WG3167957-13

CL-ORP

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

<0.00030

<0.000010

<0.00050

<0.0030

111.0

<0.0050

100.2

<0.0010

103.4

<0.0050

225

117.1

<0.0020

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

21-SEP-19

21-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

16-SEP-19

20-SEP-19

20-SEP-19

85-115

90-110

90-110

210-230

80-120

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

%

mg/L

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

0.002
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Quality Control Report
Page 10 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

Water

Water

R4819050

R4807774

R4811653

R4823505

R4827771

R4819035

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3164969-9

WG3164969-8

WG3161867-14

WG3161867-13

WG3163220-6

WG3163220-5

WG3164467-2

WG3164467-1

WG3168190-10

WG3168190-9

WG3162932-6

WG3162932-5

L2347609-1
pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

8.22

7.01

97.8

<0.0010

102.7

<0.30

105.4

<10

103.1

<0.050

102.0

<1.0

17-SEP-19

17-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

18-SEP-19

18-SEP-19

20-SEP-19

20-SEP-19

17-SEP-19

17-SEP-19

0.00 0.2

6.9-7.1

80-120

90-110

85-115

75-125

85-115

pH

pH

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.3

10

0.05

1

J8.22

13



Quality Control Report
Page 11 ofReport Date: 23-SEP-19Workorder: L2347609

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4809298Batch
LCS

MB

WG3162274-11

WG3162274-10

Turbidity

Turbidity

96.0

<0.10

14-SEP-19

14-SEP-19

85-115%

NTU 0.1

13



Quality Control Report
Page 12 ofReport Date: 23-SEP-19Workorder: L2347609

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

13



Quality Control Report
Page 13 ofReport Date: 23-SEP-19Workorder: L2347609

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2

1
2

11-SEP-19 15:30
11-SEP-19 13:00

11-SEP-19 15:30
11-SEP-19 13:00

16-SEP-19 11:00
16-SEP-19 11:00

17-SEP-19 10:00
17-SEP-19 10:00

0.25
0.25

0.25
0.25

115
118

138
141

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2347609 were received on 14-SEP-19 10:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

14-SEP-19

Lab Work Order #: L2347616
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Version:
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26-SEP-19 16:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347616 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_FODNGD_WS
_2019-09-12_11:00

RG_FOUNGD_WS
_2019-09-12_14:30

RG_SCOUTDS_W
S_2019-09-

12_1230

RG_RIVER_WS_2
019-09-12_1230

RG_FBLANK_WS_
2019-09-12_1230

L2347616-1 L2347616-2 L2347616-3 L2347616-4 L2347616-5

11:00 14:30 12:30 12:30 12:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

609 581 684 686 <2.0

337 319 387 386 <0.50

8.29 8.27 8.36 8.37 5.60

484 355 455 321 403

<1.0 <1.0 1.2 <1.0 <1.0

433 433 501 499 <10

0.31 0.37 0.32 0.21 <0.10

<1.0 <1.0 <1.0 <1.0 1.7

167 163 183 182 <1.0

<1.0 <1.0 4.2 6.2 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

167 163 187 188 <1.0

0.0500 0.0065 0.0479 0.0495 0.0120

<0.050 <0.050 <0.050 <0.050 <0.050

<0.50 <0.50 0.76 0.77 <0.50

0.219 0.201 0.223 0.215 <0.020

101 100 101 100 142

7.96 6.79 9.01 9.04 0.0333

0.0144 0.0050 0.0287 0.0287 <0.0010

0.106 <0.050 <0.25 <0.25 <0.050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020

137 129 161 161 <0.30

6.77 6.45 7.77 7.79 <0.10

6.81 6.45 7.85 7.83 <0.10

0.3 0.1 0.5 0.2 17.3

0.79 0.70 0.75 0.74 <0.50

0.77 0.73 0.74 0.76 <0.50

<0.0030 0.0034 0.0033 0.0034 <0.0030

0.00022 0.00016 0.00030 0.00030 <0.00010

<0.00010 <0.00010 0.00011 0.00011 <0.00010

0.0709 0.0669 0.0771 0.0761 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 0.010 <0.010

0.0285 0.0261 0.0514 0.0514 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC

RRV

RRV

TKNI TKNI TKNI TKNI



26-SEP-19 16:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347616 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS
12-SEP-19 12-SEP-19 11-SEP-19

RG_TRIP_WS_201
9-09-12_1230

RG_FOUCL_WS_2
019-09-12_0930

RG_HENUP_WS_2
019-09-11_0930

L2347616-6 L2347616-7 L2347616-8

12:30 09:30 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 491 294

<0.50 265 160

5.42 8.21 8.20

459 462 287

<1.0 2.4 <1.0

<10 345 203

<0.10 0.28 <0.10

1.8 1.0 <1.0

<1.0 158 112

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

<1.0 158 112

0.0096 <0.0050 <0.0050

<0.050 <0.050 <0.050

<0.50 <0.50 <0.50

<0.020 0.206 0.348

0.0 98.2 98.4

<0.0050 2.99 0.221

<0.0010 0.0083 <0.0010

<0.050 0.343 0.055

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020

<0.30 98.7 48.0

<0.10 5.44 3.27

<0.10 5.34 3.22

0.0 -0.9 -0.8

0.76 <0.50

<0.50 0.69 <0.50

<0.0030 0.0046 0.0036

<0.00010 0.00028 <0.00010

<0.00010 <0.00010 0.00010

<0.00010 0.0657 0.0123

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 0.0171 0.0064

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

RRV

HTD



26-SEP-19 16:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347616 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_FODNGD_WS
_2019-09-12_11:00

RG_FOUNGD_WS
_2019-09-12_14:30

RG_SCOUTDS_W
S_2019-09-

12_1230

RG_RIVER_WS_2
019-09-12_1230

RG_FBLANK_WS_
2019-09-12_1230

L2347616-1 L2347616-2 L2347616-3 L2347616-4 L2347616-5

11:00 14:30 12:30 12:30 12:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

79.3 76.8 89.3 88.0 <0.050

0.00011 0.00012 0.00010 0.00013 <0.00010

<0.10 <0.10 0.11 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 0.025 0.025 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0220 0.0211 0.0254 0.0256 <0.0010

31.0 29.7 38.3 37.7 <0.10

0.00120 0.00077 0.00743 0.00758 <0.00010

<0.00050 0.00053 <0.00050 <0.00050 <0.00050

0.00119 0.00100 0.00165 0.00168 <0.000050

0.00388 0.00331 0.00359 0.00355 <0.00050

1.28 1.17 1.66 1.64 <0.050

30.2 27.7 32.9 33.6 <0.050

1.79 1.84 1.87 1.87 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

1.03 0.992 1.40 1.40 <0.050

0.130 0.127 0.139 0.138 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00197 0.00187 0.00236 0.00236 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

0.00021 0.00015 0.00029 0.00029 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.0699 0.0663 0.0750 0.0767 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.010 0.010 <0.010

0.0264 0.0201 <0.060 <0.060 <0.0050

82.3 78.9 91.7 90.8 <0.050

0.00011 0.00011 0.00011 0.00011 <0.00010

<0.10 <0.10 <0.10 0.10 <0.10

Total Metals

Dissolved Metals

DLM DLM



26-SEP-19 16:10 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347616 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS
12-SEP-19 12-SEP-19 11-SEP-19

RG_TRIP_WS_201
9-09-12_1230

RG_FOUCL_WS_2
019-09-12_0930

RG_HENUP_WS_2
019-09-11_0930

L2347616-6 L2347616-7 L2347616-8

12:30 09:30 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 65.7 43.6

0.00040 <0.00010 0.00012

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

<0.0010 0.0070 <0.0010

<0.10 22.7 10.5

<0.00010 0.00100 <0.00010

<0.00050 <0.00050 <0.00050

<0.000050 0.000740 0.000672

<0.00050 0.00058 <0.00050

<0.050 0.761 0.209

<0.050 16.5 1.11

<0.10 1.79 1.19

<0.000010 <0.000010 <0.000010

<0.050 0.686 0.319

<0.00020 0.113 0.131

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.00102 0.00101

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB

LAB LAB LAB

<0.0030 <0.0030

0.00011 <0.00010

<0.00010 <0.00010

0.0640 0.0124

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0142 0.0051

<0.050 67.9 46.1

0.00015 0.00016

<0.10 <0.10

Total Metals

Dissolved Metals

RRV
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2347616 CONTD....

6PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19 12-SEP-19

RG_FODNGD_WS
_2019-09-12_11:00

RG_FOUNGD_WS
_2019-09-12_14:30

RG_SCOUTDS_W
S_2019-09-

12_1230

RG_RIVER_WS_2
019-09-12_1230

RG_FBLANK_WS_
2019-09-12_1230

L2347616-1 L2347616-2 L2347616-3 L2347616-4 L2347616-5

11:00 14:30 12:30 12:30 12:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00020

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0237 0.0228 0.0272 0.0272 <0.0010

31.9 29.7 38.5 38.7 <0.10

0.00053 0.00033 0.00529 0.00507 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00120 0.00102 0.0398 0.0436 <0.000050

0.00369 0.00313 0.00332 0.00336 <0.00050

1.25 1.14 1.65 1.68 <0.050

34.8 31.3 38.1 38.0 <0.050

1.81 1.87 1.96 1.92 <0.050

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

1.07 1.04 1.56 1.58 <0.050

0.128 0.126 0.140 0.141 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.00196 0.00182 0.00241 0.00237 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0013 0.0012 0.0010 <0.0010 <0.0010

Dissolved Metals

DTC DTC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS
12-SEP-19 12-SEP-19 11-SEP-19

RG_TRIP_WS_201
9-09-12_1230

RG_FOUCL_WS_2
019-09-12_0930

RG_HENUP_WS_2
019-09-11_0930

L2347616-6 L2347616-7 L2347616-8

12:30 09:30 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0073 <0.0010

<0.0050 23.1 10.9

0.00017 <0.00010

<0.0000050 <0.0000050

0.000761 0.000695

0.00054 <0.00050

<0.050 0.753 0.213

18.9 1.14

1.85 1.23

<0.000010 <0.000010

<0.050 0.726 0.359

0.112 0.136

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00104 0.00102

<0.00050 <0.00050

<0.0010 0.0019

Dissolved Metals



Reference Information

DLHC

DLM

DTC

HTD

MB-LOR

MS-B

RRV

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, dissolved metals and dissolved mercury must be filtered and 
preserved; filter codes added.

Description Qualifier      

Description       Qualifier      

26-SEP-19 16:10 (MT)

L2347616 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

ALS Test Code Test Description

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2347616-1, -2, -3, -4, -7, -8
L2347616-6
L2347616-6
L2347616-1, -2, -3, -4, -5, -7, -8
L2347616-3, -4
L2347616-1, -2, -3, -4, -5, -7, -8
L2347616-3, -4
L2347616-1, -2, -3, -4, -5, -7, -8
L2347616-1, -2, -3, -4, -5, -7, -8
L2347616-3, -4
L2347616-1, -2, -3, -4, -5, -7, -8
L2347616-1, -2, -3, -4, -5, -7, -8
L2347616-1, -2, -3, -4, -5, -7, -8
L2347616-3, -4
L2347616-1, -2, -3, -4, -5, -7, -8
L2347616-3, -4
L2347616-1, -2, -3, -4, -5, -7, -8
L2347616-1, -2, -3, -4, -5, -6, -7, -8
L2347616-1, -2, -3, -4, -5, -6, -7, -8
L2347616-1, -2, -3, -4, -5, -6, -7, -8
L2347616-1, -2, -3, -4, -5, -6, -7, -8
L2347616-1, -2, -3, -4, -5, -6, -7, -8

Silicon (Si)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

Version: FINAL   
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MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

Version: FINAL   
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TURBIDITY-CL Turbidity

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

R4819063

R4819050

R4819490

R4823151

R4827010

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG3164951-11

WG3164951-8

WG3164951-10

WG3164951-7

WG3164969-11

WG3164969-8

WG3164969-10

WG3164969-7

WG3164466-2

WG3164466-1

WG3164999-2

WG3164999-1

WG3168037-3

WG3168037-2

WG3168037-1

LF

L2347616-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Dissolved Organic Carbon

Dissolved Organic Carbon

100.4

102.6

1.5

1.5

101.5

103.5

<1.0

<1.0

98.3

<0.000020

91.6

<0.000020

0.65

106.8

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

8.4 20

85-115

85-115

85-115

85-115

80-120

80-120

80-120

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

2

2

1

1

0.00002

0.00002

0.70
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Quality Control Report
Page 2 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

EC-L-PCT-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

R4827010

R4827010

R4819050

R4822029

Batch

Batch

Batch

Batch

MB

MS

DUP

LCS

MB

MS

LCS

LCS

MB

MB

LCS

LCS

MB

MB

WG3168037-1

WG3168037-4

WG3168037-3

WG3168037-2

WG3168037-1

WG3168037-4

WG3164969-11

WG3164969-8

WG3164969-10

WG3164969-7

WG3166477-2

WG3166477-6

WG3166477-1

WG3166477-5

L2347616-3

L2347616-2

L2347616-3

LF

LF

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

104.4

0.77

113.5

<0.50

107.3

101.2

101.4

<2.0

<2.0

99.1

97.3

<0.0000050

<0.0000050

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

6.3 20

70-130

80-120

70-130

90-110

90-110

80-120

80-120

mg/L

%

mg/L

%

mg/L

%

%

%

uS/cm

uS/cm

%

%

mg/L

mg/L

0.5

0.5

2

2

0.000005

0.000005

0.73
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Quality Control Report
Page 3 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

R4825368

R4834234

R4819490

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

WG3167345-2

WG3167345-1

WG3170225-2

WG3170225-1

WG3164466-2

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

95.1

<0.00050

98.6

104.4

103.1

97.2

<0.050

<0.0050

<0.050

<0.050

102.5

97.1

97.0

97.2

97.1

98.3

98.2

97.2

102.3

99.1

97.8

101.1

97.8

99.1

98.9

101.5

98.2

19-SEP-19

19-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.05

0.005

0.05

0.05

15



Quality Control Report
Page 4 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4819490Batch
LCS

MB

WG3164466-2

WG3164466-1 LF

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

99.1

100.1

100.9

101.6

93.9

106.1

99.4

94.8

95.9

94.6

100.5

100.4

99.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

15



Quality Control Report
Page 5 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4819490

R4824668

Batch

Batch

MB

LCS

WG3164466-1

WG3167297-2

LF
Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

0.053

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.7

96.5

98.3

103.6

105.8

92.7

100.5

98.7

100.3

98.4

99.1

89.5

98.2

96.7

99.4

103.0

98.2

97.9

102.1

97.1

98.4

93.5

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MB-LOR 0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

15



Quality Control Report
Page 6 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4824668Batch
LCS

MB

WG3167297-2

WG3167297-1 LF

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

99.5

99.2

97.9

98.3

89.2

100.4

101.9

102.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

15



Quality Control Report
Page 7 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4824668

R4835709

R4823151

Batch

Batch

Batch

MB

LCS

MB

LCS

WG3167297-1

WG3171460-2

WG3171460-1

WG3164999-2

LF

LF

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Silicon (Si)-Dissolved

Silicon (Si)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.8

<0.050

99.2

96.8

97.9

99.0

96.1

92.2

95.2

94.1

95.5

93.9

93.3

100.0

95.3

90.6

94.2

98.1

94.8

97.2

98.3

94.7

94.3

92.9

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

24-SEP-19

24-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0003

0.00001

0.0005

0.001

0.05

15



Quality Control Report
Page 8 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4823151Batch
LCS

MB

WG3164999-2

WG3164999-1

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

97.3

98.2

94.5

97.8

91.3

97.4

96.2

93.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

15



Quality Control Report
Page 9 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4823151

R4824668

Batch

Batch

MB

LCS

WG3164999-1

WG3167016-2

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.9

110.6

102.5

106.3

110.1

97.9

102.4

102.3

105.9

100.8

102.7

94.6

102.0

101.4

101.8

108.1

102.2

103.7

106.9

101.6

104.5

96.4

103.8

101.7

100.2

102.5

94.6

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 10 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4824668Batch
LCS

MB

MS

WG3167016-2

WG3167016-1

WG3167016-4 L2347616-6

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

104.8

105.4

106.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 11 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4824668Batch
MSWG3167016-4 L2347616-6

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

94.4

93.0

93.8

95.8

94.9

90.0

100.4

97.7

99.3

97.6

99.0

94.4

95.7

104.3

96.8

98.4

101.1

99.2

96.8

94.0

94.3

93.9

96.4

99.7

92.2

94.0

92.7

96.1

97.2

100.4

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 12 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

R4832624

R4812091

R4834158

R4819050

R4808449

R4823505

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

DUP

LCS

MB

LCS

LCS

DUP

LCS

MB

LCS

LCS

MB

WG3169161-18

WG3169161-17

WG3163281-4

WG3163281-3

WG3170027-2

WG3170027-1

WG3164969-11

WG3164969-8

WG3162069-11

WG3162069-10

WG3162069-9

WG3164467-2

WG3164467-5

WG3164467-1

CL-ORP

L2347616-4

L2347616-8

Ammonia as N

Ammonia as N

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Dissolved Solids

Total Dissolved Solids

115.0

<0.0050

225

312

107.2

<0.0020

7.02

7.01

0.0011

99.6

<0.0010

105.4

104.2

21-SEP-19

21-SEP-19

16-SEP-19

16-SEP-19

23-SEP-19

23-SEP-19

17-SEP-19

17-SEP-19

15-SEP-19

15-SEP-19

15-SEP-19

18-SEP-19

18-SEP-19

9.8

N/A

15

20

85-115

210-230

80-120

6.9-7.1

6.9-7.1

80-120

85-115

85-115

%

mg/L

mV

mV

%

mg/L

pH

pH

mg/L

%

mg/L

%

%

0.005

0.002

0.001

J

RPD-NA

321

<0.0010
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Quality Control Report
Page 13 ofReport Date: 26-SEP-19Workorder: L2347616

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4823505

R4827771

R4823272

R4809298

Batch

Batch

Batch

Batch

MB

MB

DUP

LCS

LCS

LCS

MB

MB

MB

MS

LCS

MB

DUP

LCS

MB

WG3164467-1

WG3164467-4

WG3168190-15

WG3168190-10

WG3168190-14

WG3168190-26

WG3168190-13

WG3168190-25

WG3168190-9

WG3168190-16

WG3164429-10

WG3164429-9

WG3162274-15

WG3162274-14

WG3162274-13

L2347616-6

L2347616-6

L2347616-1

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

<10

<10

<0.050

103.1

94.4

121.1

<0.050

<0.050

<0.050

98.3

94.4

<1.0

0.32

99.5

<0.10

18-SEP-19

18-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

21-SEP-19

20-SEP-19

21-SEP-19

20-SEP-19

21-SEP-19

18-SEP-19

18-SEP-19

14-SEP-19

14-SEP-19

14-SEP-19

N/A

3.5

20

15

75-125

75-125

75-125

70-130

85-115

85-115

mg/L

mg/L

mg/L

%

%

%

mg/L

mg/L

mg/L

%

%

mg/L

NTU

%

NTU

10

10

0.05

0.05

0.05

1

0.1

RPD-NA<0.050

0.31

15



Quality Control Report
Page 14 ofReport Date: 26-SEP-19Workorder: L2347616

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

15



Quality Control Report
Page 15 ofReport Date: 26-SEP-19Workorder: L2347616

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

6

8

12-SEP-19 11:00
12-SEP-19 14:30
12-SEP-19 12:30
12-SEP-19 12:30
12-SEP-19 12:30
12-SEP-19 12:30
12-SEP-19 09:30
11-SEP-19 09:30

12-SEP-19 11:00
12-SEP-19 14:30
12-SEP-19 12:30
12-SEP-19 12:30
12-SEP-19 12:30
12-SEP-19 12:30
12-SEP-19 09:30
11-SEP-19 09:30

12-SEP-19 12:30

11-SEP-19 09:30

16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30
16-SEP-19 13:30

17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00
17-SEP-19 10:00

16-SEP-19 09:29

15-SEP-19 09:44

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

3

3

98
95
97
97
97
97

100
124

119
115
118
118
118
118
120
144

4

4

Oxidation redution potential by elect.

pH

Nitrate in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT

EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2347616 were received on 14-SEP-19 10:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours

days

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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26-SEP-19 09:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348889 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
13-SEP-19 13-SEP-19 15-SEP-19 13-SEP-19

RG_MIDER_WS_2
019-09-13_1246

RG_UCWER_WS_
2019-09-13_1548

RG_FODGH_WS_
2019_09-15_1012

RG_UCWER_WS_
2019-09-

13_1548_BLANK

L2348889-1 L2348889-2 L2348889-3 L2348889-4

12:46 15:48 10:12 15:48

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

369 343 709

196 187 391

8.32 8.24 8.25

304 307 288

<1.0 <1.0 <1.0

241 216 516

0.61 0.21 0.38

<1.0 <1.0 <1.0

149 142 195

3.4 <1.0 <1.0

<1.0 <1.0 <1.0

152 142 195

0.0115 0.157 0.0070

<0.050 <0.050 <0.050

1.01 <0.50 1.34

0.189 0.241 0.198

95.0 95.8 95.6

0.270 0.0788 9.95

<0.0010 <0.0010 0.0029

1.32 0.209 <0.050

0.0031 0.0030 0.0011

0.0047 0.0038 0.0024

56.0 51.9 175

4.26 3.93 8.30

4.05 3.77 7.93

-2.6 -2.1 -2.2

0.58 0.95 0.74

0.51 0.95 0.70

0.0115 <0.0030 0.0040

<0.00010 <0.00010 0.00011

0.00019 0.00019 0.00011

0.101 0.0796 0.102

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0236 0.0066 0.0262

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

TKNI



26-SEP-19 09:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348889 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS WS
13-SEP-19 13-SEP-19 15-SEP-19 13-SEP-19

RG_MIDER_WS_2
019-09-13_1246

RG_UCWER_WS_
2019-09-13_1548

RG_FODGH_WS_
2019_09-15_1012

RG_UCWER_WS_
2019-09-

13_1548_BLANK

L2348889-1 L2348889-2 L2348889-3 L2348889-4

12:46 15:48 10:12 15:48

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

51.5 48.4 89.1

0.00017 0.00051 0.00013

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.017 <0.010 0.010

<0.000050 <0.000050 <0.000050

0.0051 0.0014 0.0201

16.2 16.7 41.1

0.00170 0.00033 0.00168

<0.00050 <0.00050 <0.00050 <0.00050

0.000709 0.00146 0.000862

<0.00050 <0.00050 <0.00050

0.615 0.438 1.30

1.83 2.93 40.9

2.18 2.31 2.27

<0.000010 <0.000010 <0.000010

2.51 0.567 2.05

0.150 0.0569 0.138

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000684 0.00180 0.00205

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 <0.00010 0.00010

0.00019 0.00020 <0.00010

0.102 0.0803 0.104

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0123 0.0062 0.0161

51.5 47.9 90.1

0.00015 0.00045 0.00011

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals



26-SEP-19 09:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2348889 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS
13-SEP-19 13-SEP-19 15-SEP-19 13-SEP-19

RG_MIDER_WS_2
019-09-13_1246

RG_UCWER_WS_
2019-09-13_1548

RG_FODGH_WS_
2019_09-15_1012

RG_UCWER_WS_
2019-09-

13_1548_BLANK

L2348889-1 L2348889-2 L2348889-3 L2348889-4

12:46 15:48 10:12 15:48

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0052 0.0013 0.0203

16.4 16.3 40.4

0.00021 0.00060 0.00074

<0.0000050 <0.0000050 <0.0000050

0.000704 0.00129 0.000854

<0.00050 <0.00050 0.00058

0.592 0.418 1.25

2.15 2.84 48.0

2.12 2.11 2.17

<0.000010 <0.000010 <0.000010

2.65 0.561 2.01

0.145 0.0547 0.134

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000722 0.00178 0.00214

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals

DTC



Reference Information

DLHC

DTC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

26-SEP-19 09:40 (MT)

L2348889 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2348889-1, -2, -3
L2348889-2
L2348889-1, -2, -3
L2348889-2
L2348889-1, -2, -3
L2348889-2
L2348889-2
L2348889-2
L2348889-2
L2348889-1, -2, -3
L2348889-2
L2348889-2
L2348889-1, -2, -3
L2348889-1, -2, -3

Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Nitrate (as N)
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8



Reference Information 26-SEP-19 09:40 (MT)

L2348889 CONTD....
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL   
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P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4822673

R4822573

R4830689

R4827970

R4819089

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG3166267-6

WG3166267-5

WG3166267-4

WG3166288-8

WG3166288-7

WG3168480-2

WG3168480-1

WG3167298-2

WG3167298-1

WG3165341-9

WG3165341-2

WG3165341-1

WG3165341-10

L2348889-1

LF

L2348889-3

L2348889-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

<1.0

101.8

1.3

103.1

<1.0

100.3

<0.000020

103.9

<0.000020

<0.050

101.5

<0.050

100.3

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

21-SEP-19

21-SEP-19

20-SEP-19

20-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

N/A

N/A

20

20

85-115

85-115

80-120

80-120

85-115

75-125

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

2

1

0.00002

0.00002

0.05

RPD-NA

RPD-NA

<1.0

<0.050
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Quality Control Report
Page 2 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

R4832212

R4832212

R4819089

R4822573

R4819089

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

WG3169379-2

WG3169379-1

WG3169379-4

WG3169379-2

WG3169379-1

WG3169379-4

WG3165341-9

WG3165341-2

WG3165341-1

WG3165341-10

WG3166288-8

WG3166288-7

WG3165341-9

WG3165341-2

WG3165341-1

L2348889-2

L2348889-2

L2348889-3

L2348889-3

L2348889-3

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

106.8

<0.50

103.8

113.5

<0.50

111.4

1.36

103.3

<0.50

101.4

99.9

<2.0

0.195

107.8

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

1.6

1.3

20

20

80-120

70-130

80-120

70-130

90-110

75-125

90-110

90-110

%

mg/L

%

%

mg/L

%

mg/L

%

mg/L

%

%

uS/cm

mg/L

%

0.5

0.5

0.5

2

1.34

0.198
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Quality Control Report
Page 3 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4819089

R4825935

R4834345

R4830689

Batch

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

MB

MS

LCS

WG3165341-1

WG3165341-10

WG3167143-2

WG3167143-1

WG3170382-2

WG3170382-1

WG3170382-4

WG3168480-2

L2348889-3

L2348889-3

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

<0.020

102.5

99.9

<0.0000050

103.6

<0.00050

93.3

104.4

99.7

101.1

105.1

101.4

100.9

99.8

101.1

101.3

101.5

102.2

101.5

102.0

101.3

102.5

17-SEP-19

17-SEP-19

20-SEP-19

20-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

75-125

80-120

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.02

0.000005

0.0005
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Quality Control Report
Page 4 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4830689Batch
LCS

MB

WG3168480-2

WG3168480-1 LF

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

100.5

99.6

100.9

102.5

100.7

98.1

98.7

105.2

102.8

101.5

99.9

92.2

107.0

104.1

102.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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Quality Control Report
Page 5 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4830689

R4834049

Batch

Batch

MB

LCS

WG3168480-1

WG3169616-2

LF
Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

106.5

101.2

100.9

104.5

98.0

92.6

99.9

95.4

101.5

102.8

99.9

96.3

102.7

92.6

100.2

104.1

98.6

101.5

104.7

96.8

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4834049Batch
LCS

MB

WG3169616-2

WG3169616-1 LF

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

101.3

96.9

105.1

105.0

99.4

97.5

100.7

102.9

103.6

102.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05
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Quality Control Report
Page 7 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4834049

R4827970

Batch

Batch

MB

LCS

WG3169616-1

WG3167298-2

LF
Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

108.8

106.7

104.7

102.3

102.4

101.1

106.0

103.2

102.9

103.4

101.8

105.4

102.4

103.5

105.5

106.4

102.8

104.8

108.7

101.8

111.0

104.2

108.2

105.6

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 8 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4827970Batch
LCS

MB

WG3167298-2

WG3167298-1

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

101.4

103.5

103.8

101.8

106.4

104.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003
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Quality Control Report
Page 9 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

Water

Water

R4827970

R4836997

R4819089

R4819089

R4823148

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

WG3167298-1

WG3171550-10

WG3171550-9

WG3165341-9

WG3165341-2

WG3165341-1

WG3165341-10

WG3165341-9

WG3165341-2

WG3165341-1

WG3165341-10

WG3165874-3

L2348889-3

L2348889-3

L2348889-3

L2348889-3

CL-ORP

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

<0.000010

<0.00050

<0.0030

105.8

<0.0050

0.0030

105.2

<0.0010

98.1

9.96

104.8

<0.0050

N/A

222

20-SEP-19

20-SEP-19

20-SEP-19

24-SEP-19

24-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

3.4

0.1

20

20

85-115

90-110

75-125

90-110

-

210-230

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

MS-B

0.00001

0.0005

0.003

0.005

0.001

0.005

0.0029

9.95
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Quality Control Report
Page 10 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

R4837689

R4822573

R4822988

R4819089

R4823505

R4830469

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG3171634-10

WG3171634-9

WG3166288-8

WG3165491-2

WG3165491-1

WG3165341-9

WG3165341-2

WG3165341-1

WG3165341-10

WG3164467-14

WG3164467-13

WG3169047-2

WG3169047-1

L2348889-3

L2348889-3

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

104.1

<0.0020

6.99

98.8

<0.0010

175

108.2

<0.30

N/A

101.4

<10

103.4

<0.050

24-SEP-19

24-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

21-SEP-19

21-SEP-19

0.1 20

80-120

6.9-7.1

80-120

90-110

-

85-115

75-125

%

mg/L

pH

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

MS-B

0.002

0.001

0.3

10

0.05

175
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Quality Control Report
Page 11 ofReport Date: 26-SEP-19Workorder: L2348889

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4827011

R4821269

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

WG3165740-6

WG3165740-5

WG3165869-2

WG3165869-5

WG3165869-1

WG3165869-4

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

91.0

<1.0

96.5

95.5

<0.10

<0.10

19-SEP-19

19-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

85-115

85-115

85-115

%

mg/L

%

%

NTU

NTU

1

0.1

0.1
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Quality Control Report
Page 12 ofReport Date: 26-SEP-19Workorder: L2348889

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 26-SEP-19Workorder: L2348889

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2
3

1
2

1
2
3

1
2

1
2

1
2

13-SEP-19 12:46
13-SEP-19 15:48
15-SEP-19 10:12

13-SEP-19 12:46
13-SEP-19 15:48

13-SEP-19 12:46
13-SEP-19 15:48
15-SEP-19 10:12

13-SEP-19 12:46
13-SEP-19 15:48

13-SEP-19 12:46
13-SEP-19 15:48

13-SEP-19 12:46
13-SEP-19 15:48

18-SEP-19 15:15
18-SEP-19 15:15
18-SEP-19 15:15

18-SEP-19 13:45
18-SEP-19 13:45

18-SEP-19 10:00
18-SEP-19 10:00
18-SEP-19 10:00

17-SEP-19 09:34
17-SEP-19 09:34

17-SEP-19 09:34
17-SEP-19 09:34

18-SEP-19 12:44
18-SEP-19 12:44

0.25
0.25
0.25

3
3

0.25
0.25
0.25

3
3

3
3

3
3

122
120
77

5
5

117
114
72

4
4

4
4

5
5

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR

EHTR-FM
EHTR-FM
EHTR-FM

EHTR
EHTR

EHTR
EHTR

EHTR
EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2348889 were received on 17-SEP-19 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

days
days

hours
hours
hours

days
days

days
days

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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7

WATER

WS WS
13-SEP-19 13-SEP-19

RG_FOBSC_WS_2
019-09-13_1400

RG_FRCP1SW_W
S_2019-09-

13_0930

L2349055-1 L2349055-2

14:00 09:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

794 816

454 463

8.29 8.27

413 358

2.4 24.4

598 623

0.66 2.77

<1.0 <1.0

192 199

1.6 <1.0

<1.0 <1.0

194 199

0.0437 0.0254

<0.050 <0.050

0.90 0.95

0.217 0.223

97.7 96.1

9.46 9.52

0.0336 0.0184

<0.050 0.237

0.0015 0.0017

0.0099 0.0267

230 241

9.38 9.72

9.16 9.34

-1.2 -2.0

0.94 1.17

0.89 1.15

0.0064 0.288

0.00031 0.00030

0.00012 0.00032

0.0700 0.0876

<0.020 0.032

<0.000050 <0.000050

0.010 0.013

0.0532 0.152

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC

TKNI TKNI
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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7

WATER

WS WS
13-SEP-19 13-SEP-19

RG_FOBSC_WS_2
019-09-13_1400

RG_FRCP1SW_W
S_2019-09-

13_0930

L2349055-1 L2349055-2

14:00 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

95.4 108

0.00013 0.00061

0.11 0.42

<0.00050 0.00089

0.027 0.556

<0.000050 0.000387

0.0283 0.0304

50.1 51.0

0.00752 0.0441

<0.00050 0.00432

0.00157 0.00145

0.00476 0.00720

1.75 1.89

51.8 54.2

1.91 2.40

<0.000010 0.000012

1.43 1.49

0.140 0.154

<0.000010 0.000022

<0.00010 <0.00010

<0.010 <0.010

0.00279 0.00289

<0.00050 0.00148

<0.0030 0.0098

LAB LAB

LAB LAB

<0.0030 <0.0030

0.00029 0.00026

<0.00010 0.00010

0.0721 0.0771

<0.020 <0.020

<0.000050 <0.000050

<0.010 0.011

0.0417 0.0253

102 108

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2349055 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS
13-SEP-19 13-SEP-19

RG_FOBSC_WS_2
019-09-13_1400

RG_FRCP1SW_W
S_2019-09-

13_0930

L2349055-1 L2349055-2

14:00 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0288 0.0293

48.3 47.0

0.00447 <0.00010

<0.0000050 <0.0000050

0.00162 0.00153

0.00463 0.00347

1.64 1.61

65.5 65.3

1.86 1.87

<0.000010 <0.000010

1.41 1.38

0.141 0.148

0.000012 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00275 0.00287

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

TKNI

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

25-SEP-19 17:33 (MT)

L2349055 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2349055-1, -2
L2349055-1, -2
L2349055-1, -2
L2349055-1, -2
L2349055-1, -2

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Selenium (Se)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4822673

R4822573

R4828391

R4827970

R4819089

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG3166267-8

WG3166267-7

WG3166288-15

WG3166288-14

WG3166288-13

WG3168420-7

WG3168420-6

WG3168420-5

WG3168420-8

WG3167298-2

WG3167298-1

WG3165341-6

WG3165341-5

L2349055-2

L2349055-1

LF

L2349055-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

102.7

1.4

197

102.0

<1.0

<0.000020

97.9

<0.000020

97.7

103.9

<0.000020

106.1

<0.050

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

17-SEP-19

17-SEP-19

1.3

N/A

20

20

85-115

85-115

80-120

70-130

80-120

85-115

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

199

<0.000020
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Quality Control Report
Page 2 ofReport Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

Water

R4832212

R4832212

R4819089

R4822573

R4819089

R4825935

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG3169379-2

WG3169379-1

WG3169379-2

WG3169379-1

WG3165341-6

WG3165341-5

WG3166288-15

WG3166288-14

WG3166288-13

WG3165341-6

WG3165341-5

WG3167143-2

WG3167143-1

L2349055-2

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

106.8

<0.50

113.5

<0.50

103.8

<0.50

818

100.7

<2.0

104.0

<0.020

99.9

<0.0000050

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

17-SEP-19

17-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

20-SEP-19

20-SEP-19

0.2 10

80-120

80-120

90-110

90-110

90-110

80-120

%

mg/L

%

mg/L

%

mg/L

uS/cm

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005

816
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Quality Control Report
Page 3 ofReport Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4834345

R4828391

Batch

Batch

DUP

LCS

MB

DUP

WG3170382-3

WG3170382-2

WG3170382-1

WG3168420-7

L2349055-1

L2349055-1

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

<0.00050

103.6

<0.00050

<0.0030

0.00030

0.00011

0.0674

<0.000050

<0.010

0.0000371

105

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0286

44.7

0.00434

0.00165

0.00434

1.53

0.0656

1.85

<0.000010

1.28

0.145

<0.000010

<0.00010

<0.010

23-SEP-19

23-SEP-19

23-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

N/A

N/A

3.0

N/A

6.7

N/A

N/A

12

2.7

N/A

N/A

N/A

N/A

N/A

0.7

7.7

3.0

1.9

6.5

6.7

0.2

0.4

N/A

9.1

3.0

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

ug/L

%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00050

<0.0030

0.00029

<0.00010

0.0721

<0.000050

<0.010

0.0000417

102

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0288

48.3

0.00447

0.00162

0.00463

1.64

0.0655

1.86

<0.000010

1.41

0.141

0.000012

<0.00010

<0.010

12



Quality Control Report
Page 4 ofReport Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4828391Batch
DUP

LCS

MB

WG3168420-7

WG3168420-6

WG3168420-5

L2349055-1

LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

0.00282

<0.00050

<0.0010

102.1

100.9

98.8

97.7

101.2

99.0

99.0

101.1

100.8

101.4

100.4

97.8

99.2

103.2

102.9

101.0

101.5

100.2

95.5

101.7

102.3

101.7

97.2

99.7

103.5

99.2

98.8

101.9

100.4

99.7

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

2.6

N/A

N/A

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

0.00275

<0.00050

<0.0010

12



Quality Control Report
Page 5 ofReport Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4828391Batch
MB

MS

WG3168420-5

WG3168420-8

LF

L2349055-2

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.5

99.7

114.3

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

12



Quality Control Report
Page 6 ofReport Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4828391

R4827970

Batch

Batch

MS

LCS

WG3168420-8

WG3167298-2

L2349055-2
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

N/A

84.5

100.9

103.0

N/A

99.8

96.2

93.7

95.8

90.4

95.6

N/A

97.3

100.5

95.0

99.7

N/A

94.2

99.9

95.9

N/A

92.7

98.3

97.4

93.1

101.3

100.3

108.8

106.7

104.7

102.3

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

12



Quality Control Report
Page 7 ofReport Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4827970Batch
LCS

MB

WG3167298-2

WG3167298-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

102.4

101.1

106.0

103.2

102.9

103.4

101.8

105.4

102.4

103.5

105.5

106.4

102.8

104.8

108.7

101.8

111.0

104.2

108.2

105.6

101.4

103.5

103.8

101.8

106.4

104.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
Page 8 ofReport Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4827970

R4836997

R4819089

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3167298-1

WG3171550-10

WG3171550-9

WG3165341-6

WG3165341-5

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

105.8

<0.0050

97.1

<0.0010

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

24-SEP-19

24-SEP-19

17-SEP-19

17-SEP-19

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Quality Control Report
Page 9 ofReport Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

Water

Water

R4819089

R4825979

R4837689

R4822573

R4822988

R4819089

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

DUP

LCS

LCS

MB

LCS

MB

WG3165341-6

WG3165341-5

WG3167346-1

WG3171634-14

WG3171634-13

WG3166288-15

WG3166288-14

WG3165491-6

WG3165491-5

WG3165341-6

WG3165341-5

CL-ORP

L2349055-2

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

105.3

<0.0050

226

106.4

<0.0020

8.28

6.99

99.8

<0.0010

105.7

<0.30

17-SEP-19

17-SEP-19

19-SEP-19

24-SEP-19

24-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

17-SEP-19

17-SEP-19

0.01 0.2

90-110

210-230

80-120

6.9-7.1

80-120

90-110

%

mg/L

mV

%

mg/L

pH

pH

%

mg/L

%

mg/L

0.005

0.002

0.001

0.3

J8.27
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Quality Control Report
Page 10 ofReport Date: 25-SEP-19Workorder: L2349055

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4823505

R4830469

R4827011

R4821269

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG3164467-14

WG3164467-13

WG3169047-2

WG3169047-1

WG3165740-8

WG3165740-7

WG3165869-18

WG3165869-17

WG3165869-8

WG3165869-16

WG3165869-7

L2349055-1

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

101.4

<10

103.4

<0.050

95.4

<1.0

0.65

95.5

94.0

<0.10

<0.10

18-SEP-19

18-SEP-19

21-SEP-19

21-SEP-19

19-SEP-19

19-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

18-SEP-19

1.4 15

85-115

75-125

85-115

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

NTU

%

%

NTU

NTU

10

0.05

1

0.1

0.1

0.66
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Quality Control Report
Page 11 ofReport Date: 25-SEP-19Workorder: L2349055

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 12 ofReport Date: 25-SEP-19Workorder: L2349055

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2

1
2

1
2

1
2

1
2

1
2

13-SEP-19 14:00
13-SEP-19 09:30

13-SEP-19 14:00
13-SEP-19 09:30

13-SEP-19 14:00
13-SEP-19 09:30

13-SEP-19 14:00
13-SEP-19 09:30

13-SEP-19 14:00
13-SEP-19 09:30

13-SEP-19 14:00
13-SEP-19 09:30

19-SEP-19 12:30
19-SEP-19 12:30

18-SEP-19 15:00
18-SEP-19 15:00

18-SEP-19 10:00
18-SEP-19 10:00

17-SEP-19 09:34
17-SEP-19 09:34

17-SEP-19 09:34
17-SEP-19 09:34

18-SEP-19 13:47
18-SEP-19 13:49

0.25
0.25

3
3

0.25
0.25

3
3

3
3

3
3

143
147

5
5

116
120

4
4

4
4

5
5

Oxidation redution potential by elect.

Turbidity

pH

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

Orthophosphate-Dissolved (as P)

EHTR-FM
EHTR-FM

EHTR
EHTR

EHTR-FM
EHTR-FM

EHTR
EHTR

EHTR
EHTR

EHTR
EHTR

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2349055 were received on 17-SEP-19 09:10.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

days
days

hours
hours

days
days

days
days

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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01-OCT-19 16:14 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350573 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
16-SEP-19 16-SEP-19 16-SEP-19

RG_FO22_WS_20
19-09-16_1200

RG_BLANK_WS_2
019-09-16_1200

RG_TRIP_WS_201
9-09-16-1200

L2350573-1 L2350573-2 L2350573-3

12:00 12:00 12:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

945 <2.0 <2.0

535 <0.50 <0.50

8.34 5.10 5.24

267 351 332

8.4 <1.0 <1.0

688 <10 <10

1.42 <0.10 <0.10

<1.0 1.8 1.9

227 <1.0 <1.0

4.2 <1.0 <1.0

<1.0 <1.0 <1.0

231 <1.0 <1.0

0.0399 0.0053 0.0268

<0.050 <0.050 <0.050

1.18 <0.50 <0.50

0.145 <0.020 <0.020

99.3 824 235

16.1 0.0135 0.0522

0.0073 <0.0010 0.0081

<0.050 <0.050 <0.050

0.0013 <0.0010 <0.0010

0.0035 <0.0020 <0.0020

245 <0.30 <0.30

10.9 <0.10 <0.10

10.8 <0.10 <0.10

-0.4 78.4 40.2

0.71 <0.50

0.68 <0.50 <0.50

0.0120 <0.0030 <0.0030

0.00013 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010

0.0948 <0.00010 <0.00010

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.013 <0.010 <0.010

0.0374 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

RRV RRV

BL:INT RRV

RRV RRV

RRV

TKNI



01-OCT-19 16:14 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350573 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
16-SEP-19 16-SEP-19 16-SEP-19

RG_FO22_WS_20
19-09-16_1200

RG_BLANK_WS_2
019-09-16_1200

RG_TRIP_WS_201
9-09-16-1200

L2350573-1 L2350573-2 L2350573-3

12:00 12:00 12:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

116 <0.050 <0.050

0.00013 <0.00010 0.00013

0.15 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.029 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0335 <0.0010 <0.0010

56.4 <0.10 <0.10

0.00544 <0.00010 <0.00010

<0.00050 <0.00050 <0.00050

0.000983 <0.000050 <0.000050

0.00123 <0.00050 <0.00050

1.74 <0.050 <0.050

70.4 <0.050 <0.050

2.41 <0.10 <0.10

<0.000010 <0.000010 <0.000010

2.23 <0.050 <0.050

0.156 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00318 <0.000010 <0.000010

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB

LAB LAB LAB

<0.0030 <0.0030

0.00013 <0.00010

<0.00010 <0.00010

0.0952 <0.00010

<0.020 <0.020

<0.000050 <0.000050

0.012 <0.010

0.0263 <0.0050

123 <0.050 <0.050

0.00010 <0.00010

0.14 <0.10

Total Metals

Dissolved Metals



01-OCT-19 16:14 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350573 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
16-SEP-19 16-SEP-19 16-SEP-19

RG_FO22_WS_20
19-09-16_1200

RG_BLANK_WS_2
019-09-16_1200

RG_TRIP_WS_201
9-09-16-1200

L2350573-1 L2350573-2 L2350573-3

12:00 12:00 12:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0317 <0.0010

55.5 <0.10 <0.0050

0.00345 <0.00010

<0.0000050 <0.0000050

0.000962 <0.000050

0.00107 <0.00050

1.79 <0.050 <0.050

73.8 <0.050

2.15 <0.050

<0.000010 <0.000010

2.10 <0.050 0.100

0.150 <0.00020

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.00315 <0.000010

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

BL:INT

DLHC

MS-B

RRV

TKNI

Balance Reviewed:  Interference Or Non-Measured Component

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

01-OCT-19 16:14 (MT)

L2350573 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2350573-1, -2
L2350573-1, -2
L2350573-1, -2
L2350573-1, -2
L2350573-1, -2, -3
L2350573-1, -2, -3

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Nitrate (as N)
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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L2350573 CONTD....

6PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498
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P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Regional Effects
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 01-OCT-19Workorder: L2350573

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4833269

R4835151

R4835894

R4833890

R4834399

R4826753

Batch

Batch

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3169665-5

WG3169665-8

WG3169665-4

WG3169665-7

WG3170840-14

WG3170840-13

WG3171256-2

WG3171256-1

WG3168963-2

WG3168963-1

WG3168500-2

WG3168500-1

WG3167918-6

WG3167918-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

102.6

105.9

<1.0

1.0

102.5

<1.0

103.7

<1.0

102.0

<0.000020

100.2

<0.000020

104.5

<0.050

20-SEP-19

20-SEP-19

20-SEP-19

20-SEP-19

23-SEP-19

23-SEP-19

24-SEP-19

24-SEP-19

22-SEP-19

22-SEP-19

21-SEP-19

21-SEP-19

19-SEP-19

19-SEP-19

85-115

85-115

85-115

85-115

80-120

80-120

85-115

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

2

1

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 01-OCT-19Workorder: L2350573

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

R4843851

R4843851

R4826753

R4835151

R4835894

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG3173711-7

WG3173711-6

WG3173711-5

WG3173711-7

WG3173711-6

WG3173711-5

WG3173711-8

WG3167918-6

WG3167918-5

WG3170840-14

WG3170840-13

WG3171256-2

WG3171256-1

L2350573-1

L2350573-1

L2350573-3

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

0.63

104.3

<0.50

0.66

108.3

<0.50

100.2

103.2

<0.50

98.7

<2.0

100.1

<2.0

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

19-SEP-19

19-SEP-19

23-SEP-19

23-SEP-19

24-SEP-19

24-SEP-19

13

2.4

20

20

80-120

80-120

70-130

90-110

90-110

90-110

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

uS/cm

%

uS/cm

0.5

0.5

0.5

2

2

0.71

0.68
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Quality Control Report
Page 3 ofReport Date: 01-OCT-19Workorder: L2350573

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4826753

R4829848

R4837990

R4845148

R4833890

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

WG3167918-6

WG3167918-5

WG3168497-6

WG3168497-5

WG3171719-5

WG3174018-2

WG3174018-1

WG3168963-2

LF

L2350573-1

TMRM

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

105.0

<0.020

99.98

<0.0000050

<0.00050

92.6

107.3

98.6

99.1

<0.050

<0.0050

<0.050

<0.050

104.3

98.6

99.6

101.1

108.1

98.8

19-SEP-19

19-SEP-19

21-SEP-19

21-SEP-19

24-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

26-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

N/A 20

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

ug/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

0.02

0.000005

0.05

0.005

0.05

0.05

RPD-NA<0.00050
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Quality Control Report
Page 4 ofReport Date: 01-OCT-19Workorder: L2350573

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4833890Batch
LCS

MB

WG3168963-2

WG3168963-1 LF

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

103.1

100.3

102.0

103.2

99.8

102.2

107.0

100.0

102.0

101.0

102.2

104.5

98.5

102.1

109.9

97.2

102.4

105.1

101.9

98.7

96.6

109.8

101.9

99.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001
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Quality Control Report
Page 5 ofReport Date: 01-OCT-19Workorder: L2350573

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4833890

R4834399

Batch

Batch

MB

LCS

WG3168963-1

WG3168500-2

LF
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

106.4

104.8

100.8

104.1

103.1

101.2

99.3

100.2

103.2

101.2

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

22-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 01-OCT-19Workorder: L2350573

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4834399Batch
LCS

MB

WG3168500-2

WG3168500-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

103.5

98.6

100.9

97.3

100.1

103.0

102.2

102.1

98.9

98.0

105.5

97.5

108.9

98.9

102.3

100.8

95.4

101.7

104.1

102.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005
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Quality Control Report
Page 7 ofReport Date: 01-OCT-19Workorder: L2350573

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4834399

R4846349

R4826753

R4826753

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

WG3168500-1

WG3174314-2

WG3174314-1

WG3167918-6

WG3167918-5

WG3167918-6

WG3167918-5

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

102.1

<0.0050

101.1

<0.0010

105.9

<0.0050

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

21-SEP-19

26-SEP-19

26-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

85-115

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005
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Quality Control Report
Page 8 ofReport Date: 01-OCT-19Workorder: L2350573

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

Water

R4829491

R4845914

R4835151

R4835894

R4825150

R4826753

R4833090

Batch

Batch

Batch

Batch

Batch

Batch

Batch

CRM

LCS

MB

LCS

LCS

LCS

MB

LCS

MB

LCS

MB

WG3168649-5

WG3173881-18

WG3173881-17

WG3170840-14

WG3171256-2

WG3167037-12

WG3167037-3

WG3167918-6

WG3167918-5

WG3167749-5

WG3167749-4

CL-ORP
ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

227

106.4

<0.0020

7.03

7.02

100.5

<0.0010

101.8

<0.30

100.8

<10

20-SEP-19

26-SEP-19

26-SEP-19

23-SEP-19

24-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

210-230

80-120

6.9-7.1

6.9-7.1

80-120

90-110

85-115

mV

%

mg/L

pH

pH

%

mg/L

%

mg/L

%

mg/L

0.002

0.001

0.3

10

11



Quality Control Report
Page 9 ofReport Date: 01-OCT-19Workorder: L2350573

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4841708

R4833412

R4825230

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

LCS

MB

LCS

MB

WG3172890-19

WG3172890-14

WG3172890-18

WG3172890-13

WG3172890-17

WG3172890-20

WG3168419-4

WG3168419-3

WG3167319-17

WG3167319-16

L2350573-3

L2350573-3

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

<0.050

90.6

99.6

<0.050

<0.050

72.5

91.0

<1.0

97.0

<0.10

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

20-SEP-19

20-SEP-19

19-SEP-19

19-SEP-19

N/A 20

75-125

75-125

70-130

85-115

85-115

mg/L

%

%

mg/L

mg/L

%

%

mg/L

%

NTU

0.05

0.05

1

0.1

RPD-NA<0.050
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Quality Control Report
Page 10 ofReport Date: 01-OCT-19Workorder: L2350573

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 01-OCT-19Workorder: L2350573

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

16-SEP-19 12:00
16-SEP-19 12:00
16-SEP-19 12:00

16-SEP-19 12:00
16-SEP-19 12:00
16-SEP-19 12:00

20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20

23-SEP-19 11:00
23-SEP-19 11:00
24-SEP-19 09:00

0.25
0.25
0.25

0.25
0.25
0.25

96
96
96

167
167
189

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2350573 were received on 19-SEP-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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30-SEP-19 17:13 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350604 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
16-SEP-19 16-SEP-19 16-SEP-19

RG_MIDGA_WS_2
019-09-16_1050

RG_MIDBO_WS_2
019-09-16_1300

RG_GATE_WS_20
19-09-16_0835

L2350604-1 L2350604-2 L2350604-3

10:50 13:00 08:35

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

411 449 1950

244 253 1310

8.37 8.41 8.12

208 237 220

4.3 2.4 2.4

292 312 1930

0.36 0.38 1.07

<1.0 <1.0 <1.0

163 161 245

5.2 6.8 <1.0

<1.0 <1.0 <1.0

168 167 245

0.0075 0.0136 0.0397

<0.050 <0.050 1.19

1.66 1.94 17.5

0.173 0.173 0.20

95.5 93.9 94.4

0.907 1.19 23.3

<0.0010 0.0013 0.0257

0.282 0.368 <0.050

0.0026 0.0035 <0.0010

0.0039 0.0041 0.0032

84.6 98.0 1020

5.25 5.53 28.4

5.01 5.20 26.8

-2.3 -3.1 -2.9

<0.50 0.50 0.91

1.07 0.99 1.46

0.0056 0.0040 0.0071

0.00010 0.00012 0.00218

0.00020 0.00017 0.00024

0.104 0.105 0.187

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.010 0.010 0.045

0.0176 0.0186 0.133

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

TKNI

DLHC



30-SEP-19 17:13 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350604 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
16-SEP-19 16-SEP-19 16-SEP-19

RG_MIDGA_WS_2
019-09-16_1050

RG_MIDBO_WS_2
019-09-16_1300

RG_GATE_WS_20
19-09-16_0835

L2350604-1 L2350604-2 L2350604-3

10:50 13:00 08:35

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

60.6 61.5 233

0.00014 0.00015 <0.00010

<0.10 <0.10 0.42

<0.00050 <0.00050 <0.00050

0.015 0.013 <0.010

<0.000050 <0.000050 <0.000050

0.0068 0.0090 0.173

21.4 22.2 171

0.00204 0.00209 0.00365

<0.00050 <0.00050 <0.00050

0.000770 0.000884 0.00951

0.00056 0.00103 0.0413

0.706 0.790 7.42

7.85 9.98 176

2.44 2.30 2.63

<0.000010 <0.000010 <0.000010

2.71 2.80 9.68

0.166 0.167 0.923

<0.000010 <0.000010 <0.000060

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00107 0.00118 0.0127

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 0.0087

LAB LAB LAB

LAB LAB LAB

<0.0030 <0.0030 <0.0030

<0.00010 0.00011 0.00215

0.00016 0.00017 0.00026

0.107 0.106 0.187

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

0.010 0.011 0.044

0.0138 0.0149 0.0416

61.0 63.0 241

0.00016 0.00014 <0.00010

<0.10 <0.10 0.41

Total Metals

Dissolved Metals

DLB



30-SEP-19 17:13 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2350604 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

WS WS WS
16-SEP-19 16-SEP-19 16-SEP-19

RG_MIDGA_WS_2
019-09-16_1050

RG_MIDBO_WS_2
019-09-16_1300

RG_GATE_WS_20
19-09-16_0835

L2350604-1 L2350604-2 L2350604-3

10:50 13:00 08:35

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0066 0.0091 0.181

22.1 23.2 172

0.00071 0.00082 0.00287

<0.0000050 <0.0000050 <0.0000050

0.000804 0.000876 0.00954

<0.00050 0.00091 0.0416

0.752 0.825 7.70

7.64 10.4 184

2.30 2.27 2.53

<0.000010 <0.000010 <0.000010

2.93 2.87 9.63

0.156 0.169 0.939

<0.000010 <0.000010 0.000058

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.00106 0.00123 0.0133

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0027

Dissolved Metals



Reference Information

DLB

DLHC

MB-LOR

MS-B

TKNI

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

TKN result may be biased low due to Nitrate interference.  Nitrate-N is > 10x TKN.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

30-SEP-19 17:13 (MT)

L2350604 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3
L2350604-1, -2, -3

Aluminum (Al)-Dissolved
Thallium (Tl)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Calcium (Ca)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Potassium (K)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Uranium (U)-Total
Nitrate (as N)
Sulfate (SO4)

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL EFFECTS

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4833269

R4835894

R4834049

R4834049

R4826753

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG3169665-9

WG3169665-8

WG3169665-7

WG3171256-3

WG3171256-2

WG3171256-1

WG3169376-3

WG3169376-2

WG3169376-1

WG3169376-4

WG3169244-2

WG3169244-1

WG3167918-6

WG3167918-5

L2350604-3

L2350604-1

L2350604-1

LF

L2350604-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

<1.0

105.9

1.0

167

103.7

<1.0

<0.000020

90.3

<0.000020

94.7

103.9

<0.000020

104.5

<0.050

20-SEP-19

20-SEP-19

20-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

23-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

19-SEP-19

19-SEP-19

N/A

0.7

N/A

20

20

20

85-115

85-115

80-120

70-130

80-120

85-115

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

RPD-NA

<1.0

168

<0.000020
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Quality Control Report
Page 2 ofReport Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

Water

Water

R4843851

R4843851

R4826753

R4835894

R4826753

R4834323

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

LCS

MB

WG3173711-2

WG3173711-1

WG3173711-2

WG3173711-1

WG3167918-6

WG3167918-5

WG3171256-3

WG3171256-2

WG3171256-1

WG3167918-6

WG3167918-5

WG3169793-2

WG3169793-1

L2350604-1

LF

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

103.0

<0.50

105.6

<0.50

103.2

<0.50

417

100.1

<2.0

105.0

<0.020

97.7

<0.0000050

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

19-SEP-19

19-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

19-SEP-19

19-SEP-19

23-SEP-19

23-SEP-19

1.4 10

80-120

80-120

90-110

90-110

90-110

80-120

%

mg/L

%

mg/L

%

mg/L

uS/cm

%

uS/cm

%

mg/L

%

mg/L

0.5

0.5

0.5

2

0.02

0.000005

411
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Quality Control Report
Page 3 ofReport Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4838288

R4834049

Batch

Batch

LCS

MB

DUP

LCS

WG3171811-2

WG3171811-1

WG3169376-3

WG3169376-2

L2350604-1

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

96.6

<0.00050

<0.0030

<0.00010

0.00017

0.109

<0.000050

0.0000151

58.3

0.00013

<0.00010

<0.00050

<0.010

<0.000050

0.0066

21.5

0.000731

<0.00050

0.746

0.00774

2.21

<0.000010

2.87

0.153

<0.000010

<0.00010

<0.010

0.00107

<0.00050

<0.0010

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

N/A

N/A

2.4

1.8

N/A

9.5

4.5

0.00003

N/A

N/A

N/A

N/A

0.9

2.8

9.4

N/A

0.8

1.2

4.0

N/A

2.1

2.2

N/A

N/A

N/A

0.9

N/A

N/A

20

20

20

20

20

20

20

0.0002

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

0.00016

0.107

<0.000050

0.0000138

61.0

0.00016

<0.00010

<0.00050

<0.010

<0.000050

0.0066

22.1

0.000804

<0.00050

0.752

0.00764

2.30

<0.000010

2.93

0.156

<0.000010

<0.00010

<0.010

0.00106

<0.00050

<0.0010
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Quality Control Report
Page 4 ofReport Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4834049Batch
LCS

MB

WG3169376-2

WG3169376-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

102.8

98.5

99.4

94.4

92.0

91.8

98.1

95.6

98.8

100.3

102.1

98.9

93.5

93.1

97.2

102.0

97.8

99.8

102.8

94.8

96.4

95.4

99.2

103.0

92.9

97.1

94.2

96.2

102.3

102.6

0.0011

<0.00010

<0.00010

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

MB-LOR 0.001

0.0001

0.0001
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Quality Control Report
Page 5 ofReport Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4834049Batch
MB

MS

WG3169376-1

WG3169376-4

LF

L2350604-2

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

94.4

106.1

99.7

N/A

91.8

95.6

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

23-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

70-130

70-130

70-130

-

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

MS-B

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4834049

R4835709

R4834049

Batch

Batch

Batch

MS

DUP

LCS

WG3169376-4

WG3169376-3

WG3169244-2

L2350604-2

L2350604-1

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Boron (B)-Dissolved

Manganese (Mn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

99.7

N/A

96.9

95.1

93.7

100.7

98.0

96.7

N/A

97.9

99.6

95.2

100.3

99.1

96.6

98.3

N/A

N/A

99.9

99.0

91.0

103.4

100.6

98.7

<0.010

0.00074

107.5

116.7

101.6

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

N/A

4.2

20

20

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

%

%

%

MS-B

MS-B

MS-B

MS-B

RPD-NA0.010

0.00071
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Quality Control Report
Page 7 ofReport Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4834049Batch
LCS

MB

WG3169244-2

WG3169244-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

104.7

103.8

102.6

102.7

105.2

103.1

103.5

102.4

105.6

108.3

105.7

103.2

106.7

111.1

103.0

110.2

100.5

112.4

111.0

107.6

119.3

105.3

103.8

104.6

110.5

106.8

106.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

12



Quality Control Report
Page 8 ofReport Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4834049

R4846349

R4826753

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG3169244-1

WG3174314-18

WG3174314-17

WG3167918-6

WG3167918-5

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

0.000013

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

99.9

<0.0050

101.1

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

24-SEP-19

26-SEP-19

26-SEP-19

19-SEP-19

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

MB-LOR

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005
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Quality Control Report
Page 9 ofReport Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

Water

R4826753

R4826753

R4829491

R4845914

R4835894

R4825150

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

CRM

DUP

LCS

MB

DUP

LCS

LCS

LCS

MB

MB

WG3167918-5

WG3167918-6

WG3167918-5

WG3168649-5

WG3168649-6

WG3173881-18

WG3173881-17

WG3171256-3

WG3171256-2

WG3167037-12

WG3167037-15

WG3167037-3

WG3167037-4

CL-ORP

L2350604-3

L2350604-1

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

<0.0010

105.9

<0.0050

227

222

106.4

<0.0020

8.38

7.02

100.5

99.6

<0.0010

<0.0010

19-SEP-19

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

26-SEP-19

26-SEP-19

24-SEP-19

24-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

19-SEP-19

1.8

0.01

15

0.2

90-110

210-230

80-120

6.9-7.1

80-120

80-120

mg/L

%

mg/L

mV

mV

%

mg/L

pH

pH

%

%

mg/L

mg/L

0.001

0.005

0.002

0.001

0.001

J

J

220

8.37
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Quality Control Report
Page 10 ofReport Date: 30-SEP-19Workorder: L2350604

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4826753

R4833090

R4841708

R4833412

R4825230

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG3167918-6

WG3167918-5

WG3167749-5

WG3167749-4

WG3172890-14

WG3172890-18

WG3172890-13

WG3172890-17

WG3168419-4

WG3168419-3

WG3167319-17

WG3167319-16

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

101.8

<0.30

100.8

<10

90.6

99.6

<0.050

<0.050

91.0

<1.0

97.0

<0.10

19-SEP-19

19-SEP-19

20-SEP-19

20-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

25-SEP-19

20-SEP-19

20-SEP-19

19-SEP-19

19-SEP-19

90-110

85-115

75-125

75-125

85-115

85-115

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

NTU

0.3

10

0.05

0.05

1

0.1
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Quality Control Report
Page 11 ofReport Date: 30-SEP-19Workorder: L2350604

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 12 ofReport Date: 30-SEP-19Workorder: L2350604

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3

1
2
3

16-SEP-19 10:50
16-SEP-19 13:00
16-SEP-19 08:35

16-SEP-19 10:50
16-SEP-19 13:00
16-SEP-19 08:35

20-SEP-19 12:20
20-SEP-19 12:20
20-SEP-19 12:20

24-SEP-19 09:00
24-SEP-19 09:00
24-SEP-19 09:00

0.25
0.25
0.25

0.25
0.25
0.25

97
95

100

190
188
192

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2350604 were received on 19-SEP-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jess Tester

Date Samples Received: Sep-14-2017 Client P.O.: 17-24

Jul 25, 2020

SRC Group # 2017-10863Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jess Tester

Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037322
Sep 09, 2017
TISSUE
09/09/2017 GH - ER1A - BIT - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.7 0.6 0.1 0.1672

   Lab Section 6

              Moisture % 88.10 9 0.02 0.1672

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG

Page 1 of 46

SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037323
Sep 09, 2017
TISSUE
09/09/2017 GH - ER1A - BIT - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 1 0.5 0.0702

   Lab Section 6

              Moisture % 86.16 9 0.02 0.0702

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG

Page 2 of 46

SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037324
Sep 09, 2017
TISSUE
09/09/2017 GH - ER1A - BIT - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 1 0.1 0.1789

   Lab Section 6

              Moisture % 84.73 8 0.02 0.1789

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG

Page 3 of 46

SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037325
Sep 09, 2017
TISSUE
09/09/2017 GH - ER1A - PERL - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.6 1 0.5 0.0801

   Lab Section 6

              Moisture % 77.73 8 0.02 0.0801

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG

Page 4 of 46

SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037326
Sep 09, 2017
TISSUE
09/09/2017 GH - ER1A - PERL - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.2 1 0.5 0.0904

   Lab Section 6

              Moisture % 69.65 7 0.02 0.0904

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037327
Sep 09, 2017
TISSUE
09/09/2017 GH - ER1A - PERL - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.9 2 0.5 0.0366

   Lab Section 6

              Moisture % 70.63 7 0.02 0.0366

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037328
Sep 09, 2017
TISSUE
09/09/2017 GH - ER1A - RHYAC 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.4 2 0.5 0.0026

   Lab Section 6

              Moisture % 62.24 6 0.02 0.0026

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037329
Sep 09, 2017
TISSUE
09/09/2017 GH - ER1A - MF 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.7 2 0.5 0.035

   Lab Section 6

              Moisture % 84.44 8 0.02 0.035

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037330
Sep 11, 2017
TISSUE
09/11/2017 GH - ERSC2 - BIT - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.5 1 0.5 0.0413

   Lab Section 6

              Moisture % 84.97 8 0.02 0.0413

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037331
Sep 11, 2017
TISSUE
09/11/2017 GH - ERSC2 - BIT - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.9 1 0.5 0.0262

   Lab Section 6

              Moisture % 86.79 9 0.02 0.0262

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037332
Sep 11, 2017
TISSUE
09/11/2017 GH - ERSC2 - BIT - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.8 2 0.5 0.0447

   Lab Section 6

              Moisture % 91.00 9 0.02 0.0447

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037333
Sep 08, 2017
TISSUE
09/08/2017 GH - ERSC4 - BIT - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.4 2 0.5 0.0392

   Lab Section 6

              Moisture % 85.25 8 0.02 0.0392

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037334
Sep 08, 2017
TISSUE
09/08/2017 GH - ERSC4 - BIT - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.9 1 0.5 0.0911

   Lab Section 6

              Moisture % 80.04 8 0.02 0.0911

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037335
Sep 08, 2017
TISSUE
09/08/2017 GH - ERSC4 - BIT - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.8 1 0.5 0.1175

   Lab Section 6

              Moisture % 84.29 8 0.02 0.1175

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037336
Sep 08, 2017
TISSUE
09/08/2017 GH - ERSC4 - PERL - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.5 1 0.5 0.0606

   Lab Section 6

              Moisture % 71.63 7 0.02 0.0606

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037337
Sep 08, 2017
TISSUE
09/08/2017 GH - ERSC4 - PERL - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.6 1 0.5 0.0459

   Lab Section 6

              Moisture % 77.30 8 0.02 0.0459

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037338
Sep 08, 2017
TISSUE
09/08/2017 GH - ERSC4 - PERL - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.7 1 0.5 0.0808

   Lab Section 6

              Moisture % 72.39 7 0.02 0.0808

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037339
Sep 08, 2017
TISSUE
09/08/2017 GH - ERSC4 - RHYAC 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.8 1 0.5 0.075

   Lab Section 6

              Moisture % 75.76 8 0.02 0.075

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037340
Sep 08, 2017
TISSUE
09/08/2017 GH - ERSC4 - MF 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.4 1 0.5 0.0346

   Lab Section 6

              Moisture % 85.38 8 0.02 0.0346

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037341
Sep 09, 2017
TISSUE
09/09/2017 GH - ERSC5 - RHYAC 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.6 2 0.5 0.0075

   Lab Section 6

              Moisture % 73.03 7 0.02 0.0075

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037342
Sep 09, 2017
TISSUE
09/09/2017 GH - ERSC5 - MF 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.1 2 0.5 0.071

   Lab Section 6

              Moisture % 83.48 8 0.02 0.071

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037343
Sep 09, 2017
TISSUE
09/09/2017 GH - ERSC5 - PERL - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.9 1 0.5 0.0306

   Lab Section 6

              Moisture % 70.00 7 0.02 0.0306

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037344
Sep 09, 2017
TISSUE
09/09/2017 GH - ERSC5 - PERL - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.1 1 0.5 0.0439

   Lab Section 6

              Moisture % 80.40 8 0.02 0.0439

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037345
Sep 09, 2017
TISSUE
09/09/2017 GH - ERSC5 - PERL - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.4 1 0.5 0.0524

   Lab Section 6

              Moisture % 74.02 7 0.02 0.0524

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037346
Sep 09, 2017
TISSUE
09/09/2017 GH - ERSC5 - BIT - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 22 3 0.5 0.0503

   Lab Section 6

              Moisture % 75.52 8 0.02 0.0503

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037347
Sep 09, 2017
TISSUE
09/09/2017 GH - ERSC5 - BIT - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.2 2 0.5 0.0286

   Lab Section 6

              Moisture % 84.93 8 0.02 0.0286

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037348
Sep 09, 2017
TISSUE
09/09/2017 GH - ERSC5 - BIT - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.1191

   Lab Section 6

              Moisture % 84.64 8 0.02 0.1191

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037349
Sep 11, 2017
TISSUE
09/11/2017 GH - SC1 - P1 - BIT - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.3 2 0.5 0.1031

   Lab Section 6

              Moisture % 81.02 8 0.02 0.1031

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037350
Sep 11, 2017
TISSUE
09/11/2017 GH - SC1 - P1 - BIT - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.9 1 0.5 0.1

   Lab Section 6

              Moisture % 78.37 8 0.02 0.1

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037351
Sep 11, 2017
TISSUE
09/11/2017 GH - SC1 - P1 - BIT - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 0.8 0.1 0.1607

   Lab Section 6

              Moisture % 76.69 8 0.02 0.1607

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037352
Sep 11, 2017
TISSUE
09/11/2017 GH - SC1 - P1 - PERL - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 2 0.5 0.0403

   Lab Section 6

              Moisture % 81.50 8 0.02 0.0403

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037353
Sep 11, 2017
TISSUE
09/11/2017 GH - SC1 - P1 - PERL - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.1 1 0.5 0.0306

   Lab Section 6

              Moisture % 82.68 8 0.02 0.0306

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037354
Sep 11, 2017
TISSUE
09/11/2017 GH - SC1 - P1 - PERL - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.3 2 0.5 0.0848

   Lab Section 6

              Moisture % 74.03 7 0.02 0.0848

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037355
Sep 11, 2017
TISSUE
09/11/2017 GH - SC2 - P1 - BIT - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.6 2 0.5 0.0514

   Lab Section 6

              Moisture % 83.71 8 0.02 0.0514

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037356
Sep 11, 2017
TISSUE
09/11/2017 GH - SC2 - P1 - BIT - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.3 2 0.5 0.1089

   Lab Section 6

              Moisture % 86.08 9 0.02 0.1089

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037357
Sep 11, 2017
TISSUE
09/11/2017 GH - SC2 - P1 - BIT - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 2 0.5 0.0751

   Lab Section 6

              Moisture % 80.68 8 0.02 0.0751

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037358
Sep 12, 2017
TISSUE
09/12/2017 GH - SC2 - P2 - BIT - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 2 0.5 0.0215

   Lab Section 6

              Moisture % 86.23 9 0.02 0.0215

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037359
Sep 12, 2017
TISSUE
09/12/2017 GH - SC2 - P2 - BIT - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0284

   Lab Section 6

              Moisture % 87.14 9 0.02 0.0284

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037360
Sep 12, 2017
TISSUE
09/12/2017 GH - SC2 - P2 - BIT - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 11 2 0.5 0.0489

   Lab Section 6

              Moisture % 84.02 8 0.02 0.0489

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037361
Sep 12, 2017
TISSUE
09/12/2017 GH - SC2 - P3 - BIT - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.6 2 0.5 0.0247

   Lab Section 6

              Moisture % 82.59 8 0.02 0.0247

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037362
Sep 12, 2017
TISSUE
09/12/2017 GH - SC2 - P3 - BIT - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 11 2 0.5 0.0161

   Lab Section 6

              Moisture % 83.72 8 0.02 0.0161

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037363
Sep 12, 2017
TISSUE
09/12/2017 GH - SC2 - P3 - BIT - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 21 3 0.5 0.0501

   Lab Section 6

              Moisture % 82.15 8 0.02 0.0501

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037364
Sep 12, 2017
TISSUE
09/12/2017 GH - SC2 - P3 - PERL - 01 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.9 2 0.5 0.0417

   Lab Section 6

              Moisture % 76.87 8 0.02 0.0417

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG

Page 43 of 46

SRC Group # 2017-10863

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037365
Sep 12, 2017
TISSUE
09/12/2017 GH - SC2 - P3 - PERL - 02 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.0 2 0.5 0.0279

   Lab Section 6

              Moisture % 76.22 8 0.02 0.0279

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037366
Sep 12, 2017
TISSUE
09/12/2017 GH - SC2 - P3 - PERL - 03 

Client PO #:      17-24
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.8 2 0.5 0.0174

   Lab Section 6

              Moisture % 80.78 8 0.02 0.0174

Results are reported on a dry basis.

Revised to include weights to the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Name Units Method
Selenium ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Date Samples Received: Sep-14-2017 Client P.O.: 17-22

Jul 25, 2020

SRC Group # 2017-10864Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037371
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - BIC - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.8 1 0.1 0.3141

   Lab Section 6

              Moisture % 76.91 8 0.02 0.3141

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037372
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - PAR - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.7 2 0.5 0.0492

   Lab Section 6

              Moisture % 67.68 7 0.02 0.0492

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037373
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - PAR - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.3 2 0.5 0.067

   Lab Section 6

              Moisture % 65.46 6 0.02 0.067

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037374
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - PAR - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.2 2 0.5 0.0251

   Lab Section 6

              Moisture % 65.69 6 0.02 0.0251

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037375
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - MAY - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.4 2 0.5 0.0267

   Lab Section 6

              Moisture % 77.95 8 0.02 0.0267

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037376
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - MAY - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.8 1 0.1 0.1414

   Lab Section 6

              Moisture % 76.79 8 0.02 0.1414

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037377
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - MAY - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.9 1 0.1 0.1405

   Lab Section 6

              Moisture % 83.11 8 0.02 0.1405

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 7 of 44

SRC Group # 2017-10864

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037378
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - RHY - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.6 2 0.5 0.1044

   Lab Section 6

              Moisture % 74.24 7 0.02 0.1044

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037379
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - RHY - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.8 2 0.5 0.0677

   Lab Section 6

              Moisture % 70.23 7 0.02 0.0677

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037380
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - RHY - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.8 1 0.1 0.17

   Lab Section 6

              Moisture % 76.12 8 0.02 0.17

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037381
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - BIC - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.7 1 0.1 0.2787

   Lab Section 6

              Moisture % 83.09 8 0.02 0.2787

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037382
Sep 12, 2017
TISSUE
09/12/2017 FOUKI - BIC - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 1 0.1 0.1581

   Lab Section 6

              Moisture % 84.80 8 0.02 0.1581

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037383
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - RHY - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.5 2 0.5 0.0204

   Lab Section 6

              Moisture % 67.19 7 0.02 0.0204

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037384
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - RHY - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0191

   Lab Section 6

              Moisture % 71.82 7 0.02 0.0191

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037385
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - RHY - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.8 2 0.5 0.012

   Lab Section 6

              Moisture % 61.98 6 0.02 0.012

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037386
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - PAR - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.0 2 0.5 0.0105

   Lab Section 6

              Moisture % 66.91 7 0.02 0.0105

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037387
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - PAR - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.4 2 0.5 0.0125

   Lab Section 6

              Moisture % 76.05 8 0.02 0.0125

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037388
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - PAR - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.0 2 0.5 0.0388

   Lab Section 6

              Moisture % 61.94 6 0.02 0.0388

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037389
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - BIC - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.8 1 0.5 0.0837

   Lab Section 6

              Moisture % 83.07 8 0.02 0.0837

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037390
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - BIC - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.2 2 0.5 0.0868

   Lab Section 6

              Moisture % 75.49 8 0.02 0.0868

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037391
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - BIC - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.9 0.9 0.1 0.1856

   Lab Section 6

              Moisture % 69.59 7 0.02 0.1856

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037392
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - MAY - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.4 1 0.5 0.0144

   Lab Section 6

              Moisture % 74.08 7 0.02 0.0144

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037393
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - MAY - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.0 1 0.5 0.0067

   Lab Section 6

              Moisture % 72.28 7 0.02 0.0067

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037394
Sep 13, 2017
TISSUE
09/13/2017 FOBKS - MAY - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.5 1 0.5 0.0072

   Lab Section 6

              Moisture % 84.11 8 0.02 0.0072

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037395
Sep 13, 2017
TISSUE
09/13/2017 FOUEW - MAY 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 2 0.5 0.0337

   Lab Section 6

              Moisture % 92.63 9 0.02 0.0337

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037396
Sep 13, 2017
TISSUE
09/13/2017 FOUEW - BIC 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 0.7 0.05 0.4696

   Lab Section 6

              Moisture % 80.95 8 0.02 0.4696

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037397
Sep 13, 2017
TISSUE
09/13/2017 FOUEW - RHY 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.2 2 0.5 0.0299

   Lab Section 6

              Moisture % 86.73 9 0.02 0.0299

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037398
Sep 13, 2017
TISSUE
09/13/2017 FOUEW - PAR - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.5 2 0.5 0.109

   Lab Section 6

              Moisture % 72.45 7 0.02 0.109

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037399
Sep 13, 2017
TISSUE
09/13/2017 FOUEW - PAR - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.4 2 0.5 0.0843

   Lab Section 6

              Moisture % 73.44 7 0.02 0.0843

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037400
Sep 13, 2017
TISSUE
09/13/2017 FOUEW - PAR - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.9 2 0.5 0.0804

   Lab Section 6

              Moisture % 77.48 8 0.02 0.0804

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037401
Sep 13, 2017
TISSUE
09/13/2017 FODPO - MAY 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.0 2 0.5 0.0608

   Lab Section 6

              Moisture % 95.65 10 0.02 0.0608

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037402
Sep 13, 2017
TISSUE
09/13/2017 FODPO - RHY 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.0 2 0.5 0.1127

   Lab Section 6

              Moisture % 85.36 8 0.02 0.1127

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037403
Sep 13, 2017
TISSUE
09/13/2017 FODPO - BIC 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.2 0.8 0.1 0.211

   Lab Section 6

              Moisture % 87.68 9 0.02 0.211

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037404
Sep 12, 2017
TISSUE
09/12/2017 MP1 - BIC 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 1 0.5 0.0986

   Lab Section 6

              Moisture % 75.01 8 0.02 0.0986

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037405
Sep 12, 2017
TISSUE
09/12/2017 MP1 - MAY 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.2 2 0.5 0.0095

   Lab Section 6

              Moisture % 82.83 8 0.02 0.0095

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037406
Sep 12, 2017
TISSUE
09/12/2017 MP1 - RHY 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.1 2 0.5 0.0198

   Lab Section 6

              Moisture % 74.08 7 0.02 0.0198

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037407
Sep 12, 2017
TISSUE
09/12/2017 MP1 - PAR - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.4 2 0.5 0.0223

   Lab Section 6

              Moisture % 64.84 6 0.02 0.0223

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037408
Sep 12, 2017
TISSUE
09/12/2017 FO26 - PAR - 01 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 2.8 1 0.5 0.0533

   Lab Section 6

              Moisture % 75.66 8 0.02 0.0533

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037409
Sep 12, 2017
TISSUE
09/12/2017 FO26 - PAR - 02 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.2 1 0.5 0.0685

   Lab Section 6

              Moisture % 72.69 7 0.02 0.0685

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037410
Sep 12, 2017
TISSUE
09/12/2017 FO26 - PAR - 03 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.1 1 0.5 0.0361

   Lab Section 6

              Moisture % 75.97 8 0.02 0.0361

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037411
Sep 12, 2017
TISSUE
09/12/2017 FO26 - BIC 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.2 1 0.5 0.0359

   Lab Section 6

              Moisture % 81.08 8 0.02 0.0359

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037412
Sep 12, 2017
TISSUE
09/12/2017 FO26 - RHY 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.5 1 0.5 0.0147

   Lab Section 6

              Moisture % 72.09 7 0.02 0.0147

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037413
Sep 12, 2017
TISSUE
09/12/2017 FO26 - MAY 

Client PO #:      17-22
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.9 2 0.5 0.0069

   Lab Section 6

              Moisture % 88.63 9 0.02 0.0069

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Name Units Method
Selenium ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Date Samples Received: Sep-14-2017 Client P.O.: 17-25

Jul 25, 2020

SRC Group # 2017-10865Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037669
Sep 13, 2017
TISSUE
09/13/2017 M12-RHY 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.4 2 0.5 0.0227

   Lab Section 6

              Moisture % 79.25 8 0.02 0.0227

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037670
Sep 13, 2017
TISSUE
09/13/2017 M12-BIC 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.5 2 0.5 0.1069

   Lab Section 6

              Moisture % 81.55 8 0.02 0.1069

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037671
Sep 10, 2017
TISSUE
09/10/2017 ELUGH-BIT 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 1 0.1 0.1893

   Lab Section 6

              Moisture % 84.33 8 0.02 0.1893

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 3 of 17

SRC Group # 2017-10865

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037672
Sep 10, 2017
TISSUE
09/10/2017 ELUGH-MF 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.0 2 0.5 0.0601

   Lab Section 6

              Moisture % 81.97 8 0.02 0.0601

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037673
Sep 10, 2017
TISSUE
09/10/2017 ELUGH-RHYAC 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.6 1 0.5 0.0245

   Lab Section 6

              Moisture % 79.73 8 0.02 0.0245

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037674
Sep 10, 2017
TISSUE
09/10/2017 ELUGH-PERL-1 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.0 1 0.5 0.0443

   Lab Section 6

              Moisture % 72.44 7 0.02 0.0443

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037675
Sep 10, 2017
TISSUE
09/10/2017 ELUGH-PERL-2 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.2 1 0.5 0.0688

   Lab Section 6

              Moisture % 72.90 7 0.02 0.0688

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037676
Sep 10, 2017
TISSUE
09/10/2017 ELUGH-PERL-3 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.7 1 0.5 0.0942

   Lab Section 6

              Moisture % 65.32 6 0.02 0.0942

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037677
Sep 13, 2017
TISSUE
09/13/2017 EL19-BIT-1 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.5 1 0.5 0.1152

   Lab Section 6

              Moisture % 82.24 8 0.02 0.1152

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037678
Sep 13, 2017
TISSUE
09/13/2017 EL19-MF 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.0 2 0.5 0.018

   Lab Section 6

              Moisture % 83.86 8 0.02 0.018

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037679
Sep 12, 2017
TISSUE
09/12/2017 FODGH-MAY 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.3 2 0.5 0.0209

   Lab Section 6

              Moisture % 86.16 9 0.02 0.0209

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037680
Sep 12, 2017
TISSUE
09/12/2017 FODGH-RHY 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0122

   Lab Section 6

              Moisture % 80.13 8 0.02 0.0122

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037681
Sep 12, 2017
TISSUE
09/12/2017 FODGH-COMP 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.1 2 0.5 0.0188

   Lab Section 6

              Moisture % 82.43 8 0.02 0.0188

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037682
Sep 10, 2017
TISSUE
09/10/2017 ELZO-MF 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.0 2 0.5 0.0359

   Lab Section 6

              Moisture % 82.86 8 0.02 0.0359

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037683
Sep 10, 2017
TISSUE
09/10/2017 ELZO-BIT 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.1 1 0.5 0.0592

   Lab Section 6

              Moisture % 84.03 8 0.02 0.0592

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037684
Sep 10, 2017
TISSUE
09/10/2017 ELZO-RHYAC 

Client PO #:      17-25
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.6 1 0.5 0.0335

   Lab Section 6

              Moisture % 74.24 7 0.02 0.0335

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
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Name Units Method
Selenium ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Date Samples Received: Sep-14-2017 Client P.O.: 17-23

Jul 25, 2020

SRC Group # 2017-10867Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036499
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 2 0.5 0.0504

   Lab Section 6

              Moisture % 79.44 8 0.02 0.0504

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036500
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 18 3 0.5 0.0584

   Lab Section 6

              Moisture % 76.76 8 0.02 0.0584

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036501
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 19 3 0.5 0.0257

   Lab Section 6

              Moisture % 81.84 8 0.02 0.0257

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036502
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 15 2 0.5 0.0321

   Lab Section 6

              Moisture % 77.82 8 0.02 0.0321

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036503
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.0249

   Lab Section 6

              Moisture % 78.18 8 0.02 0.0249

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036504
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 17 2 0.1 0.2005

   Lab Section 6

              Moisture % 85.64 8 0.02 0.2005

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036505
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 15 2 0.1 0.1855

   Lab Section 6

              Moisture % 84.97 8 0.02 0.1855

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036506
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 18 2 0.1 0.1602

   Lab Section 6

              Moisture % 83.07 8 0.02 0.1602

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
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E: analytical@src.sk.ca
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036507
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.1 0.1596

   Lab Section 6

              Moisture % 82.83 8 0.02 0.1596

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036508
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 15 2 0.5 0.355

   Lab Section 6

              Moisture % 88.81 9 0.02 0.355

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036509
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 19 2 0.1 0.2135

   Lab Section 6

              Moisture % 81.14 8 0.02 0.2135

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
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E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036510
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 18 3 0.5 0.2861

   Lab Section 6

              Moisture % 84.77 8 0.02 0.2861

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036511
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 17 2 0.1 0.2235

   Lab Section 6

              Moisture % 89.67 9 0.02 0.2235

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
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www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036512
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 17 2 0.1 0.2563

   Lab Section 6

              Moisture % 89.86 9 0.02 0.2563

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036513
Sep 11, 2017
TISSUE
09/11/2017 LISP23 - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.1 0.2137

   Lab Section 6

              Moisture % 81.05 8 0.02 0.2137

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036514
Sep 11, 2017
TISSUE
09/11/2017 LI24 - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 1 0.5 0.0369

   Lab Section 6

              Moisture % 80.64 8 0.02 0.0369

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036515
Sep 11, 2017
TISSUE
09/11/2017 LI24 - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.8 1 0.5 0.0461

   Lab Section 6

              Moisture % 75.72 8 0.02 0.0461

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036516
Sep 11, 2017
TISSUE
09/11/2017 LI24 - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.9 1 0.5 0.0358

   Lab Section 6

              Moisture % 69.97 7 0.02 0.0358

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036517
Sep 11, 2017
TISSUE
09/11/2017 LI24 - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.4 1 0.5 0.0209

   Lab Section 6

              Moisture % 74.63 7 0.02 0.0209

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036518
Sep 11, 2017
TISSUE
09/11/2017 LI24 - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.2 1 0.5 0.057

   Lab Section 6

              Moisture % 76.51 8 0.02 0.057

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036519
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.4 1 0.5 0.1279

   Lab Section 6

              Moisture % 91.89 9 0.02 0.1279

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036520
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.8 2 0.5 0.081

   Lab Section 6

              Moisture % 90.26 9 0.02 0.081

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036521
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.0 1 0.5 0.1095

   Lab Section 6

              Moisture % 90.99 9 0.02 0.1095

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036522
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.7 1 0.5 0.0613

   Lab Section 6

              Moisture % 95.22 10 0.02 0.0613

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036523
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.4 2 0.5 0.0776

   Lab Section 6

              Moisture % 91.99 9 0.02 0.0776

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036524
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.4 2 0.5 0.0385

   Lab Section 6

              Moisture % 94.27 9 0.02 0.0385

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036525
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 2 0.5 0.0476

   Lab Section 6

              Moisture % 94.50 9 0.02 0.0476

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG

Page 27 of 184

SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036526
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.0 1 0.5 0.1227

   Lab Section 6

              Moisture % 90.44 9 0.02 0.1227

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036527
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.4 1 0.5 0.085

   Lab Section 6

              Moisture % 91.27 9 0.02 0.085

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036528
Sep 11, 2017
TISSUE
09/11/2017 LI24 - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.9 1 0.5 0.0981

   Lab Section 6

              Moisture % 90.15 9 0.02 0.0981

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036529
Sep 11, 2017
TISSUE
09/11/2017 LI24 - MAY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.2 2 0.5 0.0353

   Lab Section 6

              Moisture % 87.95 9 0.02 0.0353

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036530
Sep 11, 2017
TISSUE
09/11/2017 LI24 - RHY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.0 2 0.5 0.0186

   Lab Section 6

              Moisture % 80.98 8 0.02 0.0186

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036531
Sep 13, 2017
TISSUE
09/13/2017 F023 - MAY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0439

   Lab Section 6

              Moisture % 81.50 8 0.02 0.0439

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036532
Sep 13, 2017
TISSUE
09/13/2017 F023 - CHI 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.0196

   Lab Section 6

              Moisture % 87.83 9 0.02 0.0196

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036533
Sep 13, 2017
TISSUE
09/13/2017 F023 - RHY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0332

   Lab Section 6

              Moisture % 82.06 8 0.02 0.0332

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036534
Sep 13, 2017
TISSUE
09/13/2017 F023 - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.9 2 0.5 0.0267

   Lab Section 6

              Moisture % 73.38 7 0.02 0.0267

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036535
Sep 13, 2017
TISSUE
09/13/2017 F023 - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.9 2 0.5 0.0636

   Lab Section 6

              Moisture % 78.08 8 0.02 0.0636

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036536
Sep 13, 2017
TISSUE
09/13/2017 F023 - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.3 2 0.5 0.0441

   Lab Section 6

              Moisture % 82.07 8 0.02 0.0441

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036537
Sep 13, 2017
TISSUE
09/13/2017 F023 - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.5 2 0.5 0.0036

   Lab Section 6

              Moisture % 89.35 9 0.02 0.0036

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036538
Sep 13, 2017
TISSUE
09/13/2017 F023 - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.9 2 0.5 0.0049

   Lab Section 6

              Moisture % 87.03 9 0.02 0.0049

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036539
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.0 1 0.1 0.2769

   Lab Section 6

              Moisture % 75.15 8 0.02 0.2769

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036540
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.4 2 0.5 0.0682

   Lab Section 6

              Moisture % 85.33 8 0.02 0.0682

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036541
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.2 2 0.5 0.0713

   Lab Section 6

              Moisture % 86.52 9 0.02 0.0713

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036542
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.9 2 0.5 0.0748

   Lab Section 6

              Moisture % 87.92 9 0.02 0.0748

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG

Page 44 of 184

SRC Group # 2017-10867
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036543
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.0882

   Lab Section 6

              Moisture % 90.53 9 0.02 0.0882

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036544
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 2 0.5 0.0424

   Lab Section 6

              Moisture % 91.04 9 0.02 0.0424

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036545
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.5 2 0.5 0.0427

   Lab Section 6

              Moisture % 92.02 9 0.02 0.0427

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036546
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.122

   Lab Section 6

              Moisture % 89.53 9 0.02 0.122

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036547
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0646

   Lab Section 6

              Moisture % 88.89 9 0.02 0.0646

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036548
Sep 13, 2017
TISSUE
09/13/2017 F023 - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.7 2 0.5 0.0769

   Lab Section 6

              Moisture % 86.75 9 0.02 0.0769

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036549
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 11 2 0.5 0.0663

   Lab Section 6

              Moisture % 95.55 10 0.02 0.0663

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036550
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 18 3 0.5 0.1186

   Lab Section 6

              Moisture % 92.15 9 0.02 0.1186

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036551
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.3 2 0.5 0.081

   Lab Section 6

              Moisture % 87.98 9 0.02 0.081

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036552
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.3 2 0.5 0.1361

   Lab Section 6

              Moisture % 88.46 9 0.02 0.1361

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036553
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.8 2 0.5 0.1279

   Lab Section 6

              Moisture % 89.66 9 0.02 0.1279

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036554
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.6 2 0.5 0.1104

   Lab Section 6

              Moisture % 89.58 9 0.02 0.1104

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036555
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.8 1 0.1 0.1636

   Lab Section 6

              Moisture % 88.90 9 0.02 0.1636

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036556
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.6 1 0.1 0.2091

   Lab Section 6

              Moisture % 83.80 8 0.02 0.2091

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG

Page 58 of 184
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036557
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.4 2 0.5 0.1029

   Lab Section 6

              Moisture % 87.93 9 0.02 0.1029

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036558
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.4 1 0.1 0.1878

   Lab Section 6

              Moisture % 86.92 9 0.02 0.1878

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036559
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.2 2 0.5 0.1095

   Lab Section 6

              Moisture % 74.04 7 0.02 0.1095

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036560
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.6 2 0.5 0.1181

   Lab Section 6

              Moisture % 77.35 8 0.02 0.1181

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036561
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.9 2 0.5 0.0716

   Lab Section 6

              Moisture % 73.81 7 0.02 0.0716

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036562
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.6 2 0.5 0.1078

   Lab Section 6

              Moisture % 76.99 8 0.02 0.1078

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036563
Sep 10, 2017
TISSUE
09/10/2017 LIDCOM - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.4 2 0.5 0.0836

   Lab Section 6

              Moisture % 77.03 8 0.02 0.0836

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036564
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 15 2 0.5 0.0201

   Lab Section 6

              Moisture % 83.86 8 0.02 0.0201

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036565
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 18 3 0.5 0.037

   Lab Section 6

              Moisture % 77.91 8 0.02 0.037

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036566
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.021

   Lab Section 6

              Moisture % 81.50 8 0.02 0.021

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036567
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.0285

   Lab Section 6

              Moisture % 74.32 7 0.02 0.0285

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036568
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 18 3 0.5 0.0204

   Lab Section 6

              Moisture % 83.83 8 0.02 0.0204

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036569
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.0774

   Lab Section 6

              Moisture % 90.19 9 0.02 0.0774

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036570
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.1 0.2653

   Lab Section 6

              Moisture % 82.26 8 0.02 0.2653

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036571
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 17 2 0.1 0.2133

   Lab Section 6

              Moisture % 85.31 8 0.02 0.2133

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036572
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 17 2 0.1 0.1343

   Lab Section 6

              Moisture % 89.46 9 0.02 0.1343

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036573
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 18 2 0.1 0.2019

   Lab Section 6

              Moisture % 84.64 8 0.02 0.2019

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036574
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.1 0.2244

   Lab Section 6

              Moisture % 85.15 8 0.02 0.2244

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036575
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 1 0.1 0.2202

   Lab Section 6

              Moisture % 86.85 9 0.02 0.2202

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036576
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 1 0.1 0.1712

   Lab Section 6

              Moisture % 87.04 9 0.02 0.1712

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036577
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 18 2 0.1 0.2455

   Lab Section 6

              Moisture % 82.43 8 0.02 0.2455

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036578
Sep 11, 2017
TISSUE
09/11/2017 LISP24 - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 17 2 0.1 0.2091

   Lab Section 6

              Moisture % 88.96 9 0.02 0.2091

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036579
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 15 2 0.1 0.2471

   Lab Section 6

              Moisture % 88.44 9 0.02 0.2471

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036580
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 15 2 0.5 0.094

   Lab Section 6

              Moisture % 86.96 9 0.02 0.094

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036581
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 1 0.1 0.1383

   Lab Section 6

              Moisture % 86.52 9 0.02 0.1383

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036582
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 1 0.1 0.2568

   Lab Section 6

              Moisture % 86.39 9 0.02 0.2568

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036583
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 2 0.5 0.0796

   Lab Section 6

              Moisture % 88.13 9 0.02 0.0796

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036584
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 1 0.1 0.2254

   Lab Section 6

              Moisture % 88.06 9 0.02 0.2254

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036585
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 1 0.1 0.1465

   Lab Section 6

              Moisture % 85.92 8 0.02 0.1465

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036586
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 1 0.1 0.2138

   Lab Section 6

              Moisture % 86.83 9 0.02 0.2138

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036587
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.1086

   Lab Section 6

              Moisture % 91.53 9 0.02 0.1086

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036588
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 1 0.1 0.1886

   Lab Section 6

              Moisture % 86.48 9 0.02 0.1886

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036589
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - CHI 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.0589

   Lab Section 6

              Moisture % 81.75 8 0.02 0.0589

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036590
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - MAY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 1 0.1 0.1576

   Lab Section 6

              Moisture % 83.18 8 0.02 0.1576

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036591
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - RHY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 18 3 0.5 0.1135

   Lab Section 6

              Moisture % 79.77 8 0.02 0.1135

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036592
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.0448

   Lab Section 6

              Moisture % 75.32 8 0.02 0.0448

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036593
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 15 2 0.5 0.0615

   Lab Section 6

              Moisture % 77.11 8 0.02 0.0615

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036594
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.0587

   Lab Section 6

              Moisture % 73.70 7 0.02 0.0587

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036595
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.0409

   Lab Section 6

              Moisture % 78.89 8 0.02 0.0409

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036596
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.0407

   Lab Section 6

              Moisture % 76.62 8 0.02 0.0407

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036597
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.8 0.9 0.1 0.2102

   Lab Section 6

              Moisture % 86.90 9 0.02 0.2102

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036598
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 1 0.1 0.1793

   Lab Section 6

              Moisture % 84.40 8 0.02 0.1793

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036599
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 1 0.1 0.2545

   Lab Section 6

              Moisture % 83.12 8 0.02 0.2545

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036600
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.3 0.9 0.1 0.2547

   Lab Section 6

              Moisture % 83.92 8 0.02 0.2547

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036601
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.2 0.9 0.1 0.2109

   Lab Section 6

              Moisture % 84.94 8 0.02 0.2109

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036602
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.1 0.9 0.1 0.1876

   Lab Section 6

              Moisture % 88.70 9 0.02 0.1876

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036603
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.1 0.9 0.1 0.1892

   Lab Section 6

              Moisture % 84.25 8 0.02 0.1892

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036604
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.5 0.8 0.1 0.1683

   Lab Section 6

              Moisture % 88.40 9 0.02 0.1683

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036605
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.0 0.6 0.1 0.1609

   Lab Section 6

              Moisture % 83.52 8 0.02 0.1609

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036606
Sep 08, 2017
TISSUE
09/08/2017 LCUT - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.2 0.9 0.1 0.1339

   Lab Section 6

              Moisture % 85.03 8 0.02 0.1339

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036607
Sep 08, 2017
TISSUE
09/08/2017 LCUT - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.4 2 0.5 0.0136

   Lab Section 6

              Moisture % 73.17 7 0.02 0.0136

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036608
Sep 08, 2017
TISSUE
09/08/2017 LCUT - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.8 1 0.5 0.0255

   Lab Section 6

              Moisture % 76.09 8 0.02 0.0255

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036609
Sep 08, 2017
TISSUE
09/08/2017 LCUT - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 1 0.5 0.0228

   Lab Section 6

              Moisture % 73.93 7 0.02 0.0228

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036610
Sep 08, 2017
TISSUE
09/08/2017 LCUT - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.8 2 0.5 0.0547

   Lab Section 6

              Moisture % 80.57 8 0.02 0.0547

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036611
Sep 08, 2017
TISSUE
09/08/2017 LCUT - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.7 2 0.5 0.0462

   Lab Section 6

              Moisture % 79.77 8 0.02 0.0462

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036612
Sep 08, 2017
TISSUE
09/08/2017 LCUT - CHI 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.5 0.7 0.1 0.2087

   Lab Section 6

              Moisture % 87.23 9 0.02 0.2087

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036613
Sep 08, 2017
TISSUE
09/08/2017 LCUT - RHY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.2 0.8 0.1 0.1344

   Lab Section 6

              Moisture % 75.05 8 0.02 0.1344

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036614
Sep 08, 2017
TISSUE
09/08/2017 LCUT - MAY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.3 2 0.5 0.1069

   Lab Section 6

              Moisture % 86.52 9 0.02 0.1069

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036615
Sep 09, 2017
TISSUE
09/09/2017 SLINE - RHY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.9 0.7 0.1 0.1475

   Lab Section 6

              Moisture % 77.14 8 0.02 0.1475

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036616
Sep 09, 2017
TISSUE
09/09/2017 SLINE - MAY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.6 1 0.1 0.1867

   Lab Section 6

              Moisture % 89.18 9 0.02 0.1867

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036617
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.8 0.6 0.1 0.2442

   Lab Section 6

              Moisture % 88.51 9 0.02 0.2442

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036618
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.6 0.7 0.1 0.2343

   Lab Section 6

              Moisture % 88.76 9 0.02 0.2343

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036619
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.6 0.7 0.1 0.2709

   Lab Section 6

              Moisture % 87.21 9 0.02 0.2709

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036620
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.7 0.7 0.1 0.2335

   Lab Section 6

              Moisture % 87.59 9 0.02 0.2335

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036621
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.4 0.7 0.1 0.2383

   Lab Section 6

              Moisture % 90.05 9 0.02 0.2383

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036622
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 0.8 0.1 0.2241

   Lab Section 6

              Moisture % 94.11 9 0.02 0.2241

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036623
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.4 0.5 0.05 0.3675

   Lab Section 6

              Moisture % 88.80 9 0.02 0.3675

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036624
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.0 0.8 0.1 0.2846

   Lab Section 6

              Moisture % 88.43 9 0.02 0.2846

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036625
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.3 0.8 0.1 0.256

   Lab Section 6

              Moisture % 90.44 9 0.02 0.256

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036626
Sep 09, 2017
TISSUE
09/09/2017 SLINE - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.8 0.7 0.1 0.153

   Lab Section 6

              Moisture % 85.89 8 0.02 0.153

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036627
Sep 09, 2017
TISSUE
09/09/2017 SLINE - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.5 1 0.5 0.036

   Lab Section 6

              Moisture % 76.10 8 0.02 0.036

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036628
Sep 09, 2017
TISSUE
09/09/2017 SLINE - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.1 1 0.5 0.0096

   Lab Section 6

              Moisture % 75.85 8 0.02 0.0096

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036629
Sep 09, 2017
TISSUE
09/09/2017 SLINE - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.4 1 0.5 0.0264

   Lab Section 6

              Moisture % 80.11 8 0.02 0.0264

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG

Page 131 of 184

SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036630
Sep 09, 2017
TISSUE
09/09/2017 SLINE - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.1 1 0.5 0.0529

   Lab Section 6

              Moisture % 77.95 8 0.02 0.0529

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036631
Sep 09, 2017
TISSUE
09/09/2017 SLINE - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.0 1 0.5 0.071

   Lab Section 6

              Moisture % 64.78 6 0.02 0.071

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036632
Sep 08, 2017
TISSUE
09/08/2017 LI8 - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.1 2 0.5 0.0412

   Lab Section 6

              Moisture % 78.00 8 0.02 0.0412

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036633
Sep 08, 2017
TISSUE
09/08/2017 LI8 - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0676

   Lab Section 6

              Moisture % 69.30 7 0.02 0.0676

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036634
Sep 08, 2017
TISSUE
09/08/2017 LI8 - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.8 2 0.5 0.0257

   Lab Section 6

              Moisture % 72.79 7 0.02 0.0257

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036635
Sep 08, 2017
TISSUE
09/08/2017 LI8 - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0391

   Lab Section 6

              Moisture % 75.37 8 0.02 0.0391

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036636
Sep 08, 2017
TISSUE
09/08/2017 LI8 - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.6 2 0.5 0.032

   Lab Section 6

              Moisture % 68.52 7 0.02 0.032

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036637
Sep 08, 2017
TISSUE
09/08/2017 LI8 - MAY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 2 0.5 0.0918

   Lab Section 6

              Moisture % 84.23 8 0.02 0.0918

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036638
Sep 08, 2017
TISSUE
09/08/2017 LI8 - RHY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.7 2 0.5 0.1143

   Lab Section 6

              Moisture % 81.65 8 0.02 0.1143

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036639
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 11 1 0.1 0.1584

   Lab Section 6

              Moisture % 88.29 9 0.02 0.1584

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036640
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 1 0.1 0.148

   Lab Section 6

              Moisture % 85.50 8 0.02 0.148

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036641
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 1 0.1 0.1733

   Lab Section 6

              Moisture % 83.31 8 0.02 0.1733

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036642
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 1 0.1 0.1783

   Lab Section 6

              Moisture % 90.04 9 0.02 0.1783

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036643
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 1 0.1 0.149

   Lab Section 6

              Moisture % 87.50 9 0.02 0.149

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG

Page 145 of 184

SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036644
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 11 1 0.1 0.2162

   Lab Section 6

              Moisture % 87.13 9 0.02 0.2162

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036645
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.11

   Lab Section 6

              Moisture % 85.35 8 0.02 0.11

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036646
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 1 0.1 0.2343

   Lab Section 6

              Moisture % 87.75 9 0.02 0.2343

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036647
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 11 1 0.1 0.2972

   Lab Section 6

              Moisture % 84.58 8 0.02 0.2972

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036648
Sep 08, 2017
TISSUE
09/08/2017 LI8 - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 1 0.1 0.2013

   Lab Section 6

              Moisture % 87.45 9 0.02 0.2013

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036649
Sep 13, 2017
TISSUE
09/13/2017 FRUL - MAY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.8 2 0.5 0.014

   Lab Section 6

              Moisture % 80.31 8 0.02 0.014

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036650
Sep 13, 2017
TISSUE
09/13/2017 FRUL - RHY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 2 0.5 0.0099

   Lab Section 6

              Moisture % 75.33 8 0.02 0.0099

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036651
Sep 13, 2017
TISSUE
09/13/2017 FRUL - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.8 2 0.5 0.005

   Lab Section 6

              Moisture % 75.97 8 0.02 0.005

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036652
Sep 13, 2017
TISSUE
09/13/2017 FRUL - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.8 2 0.5 0.0032

   Lab Section 6

              Moisture % 79.89 8 0.02 0.0032

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036653
Sep 13, 2017
TISSUE
09/13/2017 FRUL - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.4 2 0.5 0.0026

   Lab Section 6

              Moisture % 80.54 8 0.02 0.0026

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036654
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.7 2 0.5 0.0656

   Lab Section 6

              Moisture % 84.12 8 0.02 0.0656

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036655
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.6 2 0.5 0.0628

   Lab Section 6

              Moisture % 79.52 8 0.02 0.0628

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036656
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.5 2 0.5 0.0717

   Lab Section 6

              Moisture % 82.08 8 0.02 0.0717

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036657
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.3 2 0.5 0.0977

   Lab Section 6

              Moisture % 84.93 8 0.02 0.0977

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036658
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.6 2 0.5 0.0809

   Lab Section 6

              Moisture % 85.07 8 0.02 0.0809

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036659
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.3 2 0.5 0.082

   Lab Section 6

              Moisture % 74.97 7 0.02 0.082

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036660
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.9 2 0.5 0.1186

   Lab Section 6

              Moisture % 81.44 8 0.02 0.1186

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036661
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.4 2 0.5 0.0667

   Lab Section 6

              Moisture % 81.15 8 0.02 0.0667

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036662
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.5 2 0.5 0.0919

   Lab Section 6

              Moisture % 84.18 8 0.02 0.0919

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036663
Sep 13, 2017
TISSUE
09/13/2017 FRUL - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.6 2 0.5 0.1055

   Lab Section 6

              Moisture % 81.20 8 0.02 0.1055

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036664
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 22 2 0.1 0.2142

   Lab Section 6

              Moisture % 91.02 9 0.02 0.2142

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036665
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 26 3 0.1 0.1438

   Lab Section 6

              Moisture % 90.22 9 0.02 0.1438

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036666
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 24 2 0.1 0.1856

   Lab Section 6

              Moisture % 88.23 9 0.02 0.1856

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036667
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 24 2 0.1 0.1597

   Lab Section 6

              Moisture % 88.77 9 0.02 0.1597

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036668
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 22 2 0.1 0.1707

   Lab Section 6

              Moisture % 91.32 9 0.02 0.1707

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036669
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 06 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 24 4 0.5 0.0952

   Lab Section 6

              Moisture % 89.32 9 0.02 0.0952

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036670
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 07 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 23 2 0.1 0.1753

   Lab Section 6

              Moisture % 87.60 9 0.02 0.1753

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036671
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 08 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 26 4 0.5 0.0933

   Lab Section 6

              Moisture % 91.33 9 0.02 0.0933

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036672
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 09 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 24 4 0.5 0.1088

   Lab Section 6

              Moisture % 88.24 9 0.02 0.1088

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036673
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - BIC - 10 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 24 4 0.5 0.1265

   Lab Section 6

              Moisture % 88.28 9 0.02 0.1265

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036674
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - PAR - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 30 4 0.5 0.1288

   Lab Section 6

              Moisture % 81.65 8 0.02 0.1288

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036675
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - PAR - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 29 4 0.5 0.1188

   Lab Section 6

              Moisture % 82.66 8 0.02 0.1188

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036676
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - PAR - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 28 4 0.5 0.1324

   Lab Section 6

              Moisture % 79.85 8 0.02 0.1324

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG

Page 178 of 184

SRC Group # 2017-10867

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036677
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - PAR - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 31 10 5 0.1396

   Lab Section 6

              Moisture % 85.00 8 0.02 0.1396

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036678
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - PAR - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 29 4 0.5 0.1407

   Lab Section 6

              Moisture % 86.33 9 0.02 0.1407

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036679
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - RHY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 23 3 0.5 0.0902

   Lab Section 6

              Moisture % 80.32 8 0.02 0.0902

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036680
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - MAY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 33 5 0.5 0.0236

   Lab Section 6

              Moisture % 95.67 10 0.02 0.0236

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036681
Sep 09, 2017
TISSUE
09/09/2017 LILC3 - CHI 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 19 3 0.5 0.1387

   Lab Section 6

              Moisture % 94.34 9 0.02 0.1387

Results are reported on a dry basis.
Duplicates could not be analyzed due to insufficient sample size.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Name Units Method
Selenium ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Date Samples Received: Sep-14-2017 Client P.O.: 17-23

Jul 25, 2020

SRC Group # 2017-10868Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036473
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - WCT - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 34 5 0.5 0.0072

   Lab Section 6

              Moisture % 63.89 6 0.02 0.0072

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10868

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036474
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - WCT - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 26 4 0.5 0.0159

   Lab Section 6

              Moisture % 74.21 7 0.02 0.0159

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036475
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - WCT - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 2 0.5 0.012

   Lab Section 6

              Moisture % 65.20 6 0.02 0.012

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036476
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - WCT - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 24 4 0.5 0.018

   Lab Section 6

              Moisture % 70.56 7 0.02 0.018

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036477
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - WCT - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 42 6 0.5 0.0068

   Lab Section 6

              Moisture % 71.15 7 0.02 0.0068

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036478
Sep 07, 2017
TISSUE
09/07/2017 LI8 - WCT - 01 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.9 2 0.5 0.0175

   Lab Section 6

              Moisture % 66.61 7 0.02 0.0175

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036479
Sep 07, 2017
TISSUE
09/07/2017 LI8 - WCT - 02 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.8 2 0.5 0.0083

   Lab Section 6

              Moisture % 75.99 8 0.02 0.0083

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036480
Sep 07, 2017
TISSUE
09/07/2017 LI8 - WCT - 03 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.8 2 0.5 0.0122

   Lab Section 6

              Moisture % 71.58 7 0.02 0.0122

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036481
Sep 08, 2017
TISSUE
09/08/2017 LI8 - WCT - 04 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.8 2 0.5 0.0123

   Lab Section 6

              Moisture % 72.55 7 0.02 0.0123

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036482
Sep 08, 2017
TISSUE
09/08/2017 LI8 - WCT - 05 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.6 2 0.5 0.0095

   Lab Section 6

              Moisture % 67.41 7 0.02 0.0095

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036483
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - BT - 01 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 21 2 0.1 0.2178

   Lab Section 6

              Moisture % 76.45 8 0.02 0.2178

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036484
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - BT - 02 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 19 3 0.5 0.4447

   Lab Section 6

              Moisture % 76.43 8 0.02 0.4447

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036485
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - BT - 03 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 28 4 0.5 0.5088

   Lab Section 6

              Moisture % 76.84 8 0.02 0.5088

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 13 of 27

SRC Group # 2017-10868
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036486
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - BT - 04 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 20 3 0.5 0.4222

   Lab Section 6

              Moisture % 76.61 8 0.02 0.4222

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036487
Sep 08, 2017
TISSUE
09/08/2017 LIDSL - BT - 05 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 27 4 0.5 0.505

   Lab Section 6

              Moisture % 77.92 8 0.02 0.505

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036488
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BT - 06 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.8 0.7 0.05 0.511

   Lab Section 6

              Moisture % 77.64 8 0.02 0.511

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036489
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BT - 07 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 0.6 0.05 0.5197

   Lab Section 6

              Moisture % 77.93 8 0.02 0.5197

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036490
Sep 11, 2017
TISSUE
09/11/2017 LIDSL - BT - 08 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.9 1 0.5 0.0155

   Lab Section 6

              Moisture % 69.54 7 0.02 0.0155

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036491
Sep 11, 2017
TISSUE
09/11/2017 LIDSL - BT - 10 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.5 1 0.5 0.0101

   Lab Section 6

              Moisture % 69.94 7 0.02 0.0101

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036492
Sep 11, 2017
TISSUE
09/11/2017 LIDSL - BT - 11 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.8 1 0.5 0.01

   Lab Section 6

              Moisture % 68.66 7 0.02 0.01

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036493
Sep 11, 2017
TISSUE
09/11/2017 LIDSL - BT - 12 - M 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.4 1 0.5 0.0112

   Lab Section 6

              Moisture % 68.13 7 0.02 0.0112

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036494
Sep 10, 2017
TISSUE
09/10/2017 LIDSL - BT - 06 - OVARY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.5103

   Lab Section 6

              Moisture % 61.07 6 0.02 0.5103

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036495
Sep 11, 2017
TISSUE
09/11/2017 LIDSL - BT - 08 - OVARY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 2 0.5 0.3672

   Lab Section 6

              Moisture % 64.33 6 0.02 0.3672

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036496
Sep 11, 2017
TISSUE
09/11/2017 LIDSL - BT - 10 - OVARY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 15 2 0.5 0.5126

   Lab Section 6

              Moisture % 57.28 6 0.02 0.5126

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036497
Sep 11, 2017
TISSUE
09/11/2017 LIDSL - BT - 11 - OVARY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.3888

   Lab Section 6

              Moisture % 57.74 6 0.02 0.3888

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017036498
Sep 11, 2017
TISSUE
09/11/2017 LIDSL - BT - 12 - OVARY 

Client PO #:      17-23
Date Received:  Sep 14, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.5037

   Lab Section 6

              Moisture % 61.58 6 0.02 0.5037

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Name Units Method
Selenium ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Date Samples Received: Sep-19-2017 Client P.O.: 17-22

Jul 25, 2020

SRC Group # 2017-10990Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037946
Sep 14, 2017
TISSUE
09/14/2017 FRCP1SW-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.9 2 0.5 0.0261

   Lab Section 6

              Moisture % 81.75 8 0.02 0.0261

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037947
Sep 14, 2017
TISSUE
09/14/2017 FRCP1SW-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.4 2 0.5 0.0317

   Lab Section 6

              Moisture % 79.34 8 0.02 0.0317

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037948
Sep 14, 2017
TISSUE
09/14/2017 FRCP1SW-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.2 2 0.5 0.0185

   Lab Section 6

              Moisture % 78.93 8 0.02 0.0185

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037949
Sep 14, 2017
TISSUE
09/14/2017 FRCP1SW-PAR-01 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.0 2 0.5 0.0134

   Lab Section 6

              Moisture % 73.46 7 0.02 0.0134

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037950
Sep 14, 2017
TISSUE
09/14/2017 FRCP1SW-PAR-02 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0126

   Lab Section 6

              Moisture % 69.43 7 0.02 0.0126

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037951
Sep 14, 2017
TISSUE
09/14/2017 FRCP1SW-PAR-03 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 11 2 0.5 0.0061

   Lab Section 6

              Moisture % 58.65 6 0.02 0.0061

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037952
Sep 14, 2017
TISSUE
09/14/2017 F022-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.4 1 0.5 0.1347

   Lab Section 6

              Moisture % 85.30 8 0.02 0.1347

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037953
Sep 14, 2017
TISSUE
09/14/2017 F022-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 1 0.5 0.0252

   Lab Section 6

              Moisture % 91.34 9 0.02 0.0252

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037954
Sep 14, 2017
TISSUE
09/14/2017 F022-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 2 0.5 0.0772

   Lab Section 6

              Moisture % 74.48 7 0.02 0.0772

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037955
Sep 15, 2017
TISSUE
09/15/2017 FRUPO-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.4 2 0.5 0.0468

   Lab Section 6

              Moisture % 79.00 8 0.02 0.0468

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037956
Sep 15, 2017
TISSUE
09/15/2017 FRUPO-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.1 2 0.5 0.0077

   Lab Section 6

              Moisture % 76.91 8 0.02 0.0077

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037957
Sep 15, 2017
TISSUE
09/15/2017 FRUPO-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.9 1 0.5 0.0153

   Lab Section 6

              Moisture % 69.72 7 0.02 0.0153

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037958
Sep 15, 2017
TISSUE
09/15/2017 FOBSC-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.0 1 0.5 0.0385

   Lab Section 6

              Moisture % 85.31 8 0.02 0.0385

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037959
Sep 15, 2017
TISSUE
09/15/2017 FOBSC-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.2 2 0.5 0.0424

   Lab Section 6

              Moisture % 72.69 7 0.02 0.0424

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037960
Sep 15, 2017
TISSUE
09/15/2017 FOBSC-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.9 1 0.5 0.0236

   Lab Section 6

              Moisture % 87.90 9 0.02 0.0236

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037961
Sep 15, 2017
TISSUE
09/15/2017 FOBSC-PAR-01 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.7 2 0.5 0.0276

   Lab Section 6

              Moisture % 59.58 6 0.02 0.0276

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037962
Sep 15, 2017
TISSUE
09/15/2017 FOBSC-PAR-02 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.2 2 0.5 0.01

   Lab Section 6

              Moisture % 76.74 8 0.02 0.01

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037963
Sep 15, 2017
TISSUE
09/15/2017 FOBSC-PAR-03 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.5 2 0.5 0.0082

   Lab Section 6

              Moisture % 71.88 7 0.02 0.0082

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037964
Sep 14, 2017
TISSUE
09/14/2017 FOUSH-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.5 2 0.5 0.0727

   Lab Section 6

              Moisture % 91.84 9 0.02 0.0727

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037965
Sep 14, 2017
TISSUE
09/14/2017 FOUSH-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.5 2 0.5 0.0722

   Lab Section 6

              Moisture % 77.55 8 0.02 0.0722

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037966
Sep 14, 2017
TISSUE
09/14/2017 FOUSH-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.2 2 0.5 0.0325

   Lab Section 6

              Moisture % 95.00 10 0.02 0.0325

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037967
Sep 14, 2017
TISSUE
09/14/2017 FOBCP-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.4 2 0.5 0.0512

   Lab Section 6

              Moisture % 80.06 8 0.02 0.0512

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037968
Sep 14, 2017
TISSUE
09/14/2017 FOBCP-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.9 2 0.5 0.0271

   Lab Section 6

              Moisture % 69.32 7 0.02 0.0271

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037969
Sep 14, 2017
TISSUE
09/14/2017 FOBCP-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.7 2 0.5 0.0111

   Lab Section 6

              Moisture % 79.76 8 0.02 0.0111

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037970
Sep 14, 2017
TISSUE
09/14/2017 FOBCP-PAR-01 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0063

   Lab Section 6

              Moisture % 70.47 7 0.02 0.0063

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037971
Sep 14, 2017
TISSUE
09/14/2017 FOBCP-PAR-02 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.0083

   Lab Section 6

              Moisture % 67.41 7 0.02 0.0083

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037972
Sep 14, 2017
TISSUE
09/14/2017 FOBCP-PAR-03 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.8 2 0.5 0.0135

   Lab Section 6

              Moisture % 58.84 6 0.02 0.0135

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037973
Sep 15, 2017
TISSUE
09/15/2017 HENUP-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.9 0.7 0.1 0.1662

   Lab Section 6

              Moisture % 90.90 9 0.02 0.1662

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037974
Sep 15, 2017
TISSUE
09/15/2017 HENUP-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.2 2 0.5 0.0274

   Lab Section 6

              Moisture % 87.89 9 0.02 0.0274

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037975
Sep 15, 2017
TISSUE
09/15/2017 HENUP-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.4 1 0.5 0.0523

   Lab Section 6

              Moisture % 68.77 7 0.02 0.0523

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037976
Sep 15, 2017
TISSUE
09/15/2017 HENUP-PAR-01 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.8 1 0.5 0.0705

   Lab Section 6

              Moisture % 70.29 7 0.02 0.0705

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037977
Sep 15, 2017
TISSUE
09/15/2017 HENUP-PAR-02 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.7 1 0.5 0.0515

   Lab Section 6

              Moisture % 71.20 7 0.02 0.0515

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037978
Sep 15, 2017
TISSUE
09/15/2017 HENUP-PAR-03 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.1 1 0.5 0.0701

   Lab Section 6

              Moisture % 65.75 6 0.02 0.0701

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037979
Sep 15, 2017
TISSUE
09/15/2017 FODHE-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.1 2 0.5 0.0977

   Lab Section 6

              Moisture % 85.15 8 0.02 0.0977

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 34 of 52

SRC Group # 2017-10990

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037980
Sep 15, 2017
TISSUE
09/15/2017 FODHE-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 11 2 0.5 0.0173

   Lab Section 6

              Moisture % 77.09 8 0.02 0.0173

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037981
Sep 15, 2017
TISSUE
09/15/2017 FODHE-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 2 0.5 0.0216

   Lab Section 6

              Moisture % 96.73 10 0.02 0.0216

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037982
Sep 15, 2017
TISSUE
09/15/2017 FODHE-PAR-01 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.5 2 0.5 0.0392

   Lab Section 6

              Moisture % 69.96 7 0.02 0.0392

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037983
Sep 15, 2017
TISSUE
09/15/2017 FODHE-PAR-02 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.0 2 0.5 0.0568

   Lab Section 6

              Moisture % 68.98 7 0.02 0.0568

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037984
Sep 15, 2017
TISSUE
09/15/2017 FODHE-PAR-03 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.5 2 0.5 0.0619

   Lab Section 6

              Moisture % 76.43 8 0.02 0.0619

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037985
Sep 16, 2017
TISSUE
09/16/2017 FOUNGD-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.5 2 0.5 0.0392

   Lab Section 6

              Moisture % 94.16 9 0.02 0.0392

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037986
Sep 16, 2017
TISSUE
09/16/2017 FOUNGD-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.1 2 0.5 0.0329

   Lab Section 6

              Moisture % 77.46 8 0.02 0.0329

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037987
Sep 16, 2017
TISSUE
09/16/2017 FOUNGD-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.9 1 0.5 0.0119

   Lab Section 6

              Moisture % 95.96 10 0.02 0.0119

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037988
Sep 16, 2017
TISSUE
09/16/2017 FOUNGD-PAR-01 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.4 2 0.5 0.0495

   Lab Section 6

              Moisture % 72.20 7 0.02 0.0495

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037989
Sep 16, 2017
TISSUE
09/16/2017 FOUNGD-PAR-02 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.4 2 0.5 0.0588

   Lab Section 6

              Moisture % 71.68 7 0.02 0.0588

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037990
Sep 16, 2017
TISSUE
09/16/2017 FOUNGD-PAR-03 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.4 2 0.5 0.0716

   Lab Section 6

              Moisture % 68.33 7 0.02 0.0716

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037991
Sep 16, 2017
TISSUE
09/16/2017 FODNGD-PAR-01 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.7 1 0.5 0.053

   Lab Section 6

              Moisture % 71.89 7 0.02 0.053

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037992
Sep 16, 2017
TISSUE
09/16/2017 FODNGD-PAR-02 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.7 1 0.5 0.0306

   Lab Section 6

              Moisture % 73.33 7 0.02 0.0306

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037993
Sep 16, 2017
TISSUE
09/16/2017 FODNGD-PAR-03 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.4 2 0.5 0.0793

   Lab Section 6

              Moisture % 67.56 7 0.02 0.0793

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037994
Sep 16, 2017
TISSUE
09/16/2017 FODNGD-BIC 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 1 0.5 0.0396

   Lab Section 6

              Moisture % 94.51 9 0.02 0.0396

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037995
Sep 16, 2017
TISSUE
09/16/2017 FODNGD-MAY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.4 1 0.5 0.0198

   Lab Section 6

              Moisture % 95.72 10 0.02 0.0198

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037996
Sep 16, 2017
TISSUE
09/16/2017 FODNGD-RHY 

Client PO #:      17-22
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.9 2 0.5 0.0064

   Lab Section 6

              Moisture % 72.59 7 0.02 0.0064

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Name Units Method
Selenium ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jess Tester

Date Samples Received: Sep-19-2017 Client P.O.: 17-25

Jul 25, 2020

SRC Group # 2017-10991Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jess Tester

Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038006
Sep 16, 2017
TISSUE
09/16/2017 ALUSM-BIC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.9 2 0.5 0.0659

   Lab Section 6

              Moisture % 86.56 9 0.02 0.0659

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038007
Sep 16, 2017
TISSUE
09/16/2017 ALUSM-MAY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.2 2 0.5 0.0417

   Lab Section 6

              Moisture % 79.94 8 0.02 0.0417

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038008
Sep 16, 2017
TISSUE
09/16/2017 ALUSM-RHY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.3 2 0.5 0.04

   Lab Section 6

              Moisture % 77.14 8 0.02 0.04

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038009
Sep 14, 2017
TISSUE
09/14/2017 CORCK-BIC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.3 1 0.5 0.0624

   Lab Section 6

              Moisture % 84.97 8 0.02 0.0624

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038010
Sep 14, 2017
TISSUE
09/14/2017 CORCK-RHY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 2.6 1 0.5 0.0663

   Lab Section 6

              Moisture % 80.27 8 0.02 0.0663

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038011
Sep 15, 2017
TISSUE
09/15/2017 ELELKO-BIT 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.0 1 0.1 0.1453

   Lab Section 6

              Moisture % 79.09 8 0.02 0.1453

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038012
Sep 15, 2017
TISSUE
09/15/2017 ELELKO-MF 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0271

   Lab Section 6

              Moisture % 86.31 9 0.02 0.0271

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038013
Sep 15, 2017
TISSUE
09/15/2017 ELELKO-RHYAC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.6 2 0.5 0.0131

   Lab Section 6

              Moisture % 76.91 8 0.02 0.0131

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038014
Sep 15, 2017
TISSUE
09/15/2017 ELH93-BIT-01 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.3 2 0.5 0.0491

   Lab Section 6

              Moisture % 85.79 8 0.02 0.0491

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038015
Sep 15, 2017
TISSUE
09/15/2017 ELH93-BIT-02 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.6 2 0.5 0.0991

   Lab Section 6

              Moisture % 84.86 8 0.02 0.0991

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038016
Sep 15, 2017
TISSUE
09/15/2017 ELH93-BIT-03 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.0819

   Lab Section 6

              Moisture % 81.15 8 0.02 0.0819

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038017
Sep 15, 2017
TISSUE
09/15/2017 ELH93-MF-01 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 2 0.5 0.051

   Lab Section 6

              Moisture % 82.66 8 0.02 0.051

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038018
Sep 15, 2017
TISSUE
09/15/2017 ELH93-MF-02 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 2 0.5 0.0357

   Lab Section 6

              Moisture % 80.62 8 0.02 0.0357

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038019
Sep 15, 2017
TISSUE
09/15/2017 ELUFE-BIT 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.6 2 0.5 0.084

   Lab Section 6

              Moisture % 81.82 8 0.02 0.084

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038020
Sep 15, 2017
TISSUE
09/15/2017 ELUFE-MF 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 14 2 0.5 0.0127

   Lab Section 6

              Moisture % 86.19 9 0.02 0.0127

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038021
Sep 16, 2017
TISSUE
09/16/2017 HACKD5-BIC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 11 2 0.5 0.0921

   Lab Section 6

              Moisture % 74.28 7 0.02 0.0921

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038022
Sep 16, 2017
TISSUE
09/16/2017 HACKD5-MAY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.4 2 0.5 0.0266

   Lab Section 6

              Moisture % 83.15 8 0.02 0.0266

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038023
Sep 16, 2017
TISSUE
09/16/2017 HACKD5-RHY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.1 2 0.5 0.0326

   Lab Section 6

              Moisture % 76.45 8 0.02 0.0326

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038024
Sep 14, 2017
TISSUE
09/14/2017 MI25-BIT 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 2.5 1 0.5 0.0548

   Lab Section 6

              Moisture % 82.75 8 0.02 0.0548

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 19 of 51

SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038025
Sep 14, 2017
TISSUE
09/14/2017 MI25-MF 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.4 1 0.5 0.0543

   Lab Section 6

              Moisture % 87.34 9 0.02 0.0543

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038026
Sep 14, 2017
TISSUE
09/14/2017 MI25-PAR 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.2 1 0.5 0.0418

   Lab Section 6

              Moisture % 78.09 8 0.02 0.0418

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038027
Sep 14, 2017
TISSUE
09/14/2017 MI25-RHYAC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.3 1 0.5 0.0175

   Lab Section 6

              Moisture % 78.73 8 0.02 0.0175

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038028
Sep 16, 2017
TISSUE
09/16/2017 MI3-BIC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.5 0.8 0.1 0.1749

   Lab Section 6

              Moisture % 70.71 7 0.02 0.1749

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038029
Sep 16, 2017
TISSUE
09/16/2017 MI3-MAY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.7 2 0.5 0.0273

   Lab Section 6

              Moisture % 83.64 8 0.02 0.0273

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038030
Sep 16, 2017
TISSUE
09/16/2017 MI3-RHY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.6 2 0.5 0.0262

   Lab Section 6

              Moisture % 80.95 8 0.02 0.0262

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038031
Sep 14, 2017
TISSUE
09/14/2017 MIDCO-BIT 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 2.9 0.4 0.1 0.2198

   Lab Section 6

              Moisture % 72.07 7 0.02 0.2198

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038032
Sep 14, 2017
TISSUE
09/14/2017 MIDCO-MF 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.5 2 0.5 0.0533

   Lab Section 6

              Moisture % 82.23 8 0.02 0.0533

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038033
Sep 14, 2017
TISSUE
09/14/2017 MIDCO-RHYAC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 4.7 1 0.5 0.0818

   Lab Section 6

              Moisture % 76.84 8 0.02 0.0818

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038034
Sep 14, 2017
TISSUE
09/14/2017 MIUCO-BIT 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 2.8 1 0.5 0.1064

   Lab Section 6

              Moisture % 78.95 8 0.02 0.1064

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038035
Sep 14, 2017
TISSUE
09/14/2017 MIUCO-MF 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.3 2 0.5 0.041

   Lab Section 6

              Moisture % 86.84 9 0.02 0.041

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038036
Sep 14, 2017
TISSUE
09/14/2017 MIUCO-RHY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.0 2 0.5 0.0294

   Lab Section 6

              Moisture % 84.42 8 0.02 0.0294

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038037
Sep 16, 2017
TISSUE
09/16/2017 FO29-BIC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.5 2 0.5 0.0659

   Lab Section 6

              Moisture % 88.50 9 0.02 0.0659

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038038
Sep 16, 2017
TISSUE
09/16/2017 FO29-PER 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.9 1 0.5 0.0948

   Lab Section 6

              Moisture % 68.76 7 0.02 0.0948

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038039
Sep 17, 2017
TISSUE
09/17/2017 FO29-MAY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.9 2 0.5 0.0193

   Lab Section 6

              Moisture % 94.49 9 0.02 0.0193

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038040
Sep 17, 2017
TISSUE
09/17/2017 FO29-RHY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.8 2 0.5 0.0256

   Lab Section 6

              Moisture % 67.58 7 0.02 0.0256

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038041
Sep 17, 2017
TISSUE
09/17/2017 LC_DC1-BIC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.0 2 0.5 0.0787

   Lab Section 6

              Moisture % 87.75 9 0.02 0.0787

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038042
Sep 17, 2017
TISSUE
09/17/2017 LC_DC1-RHY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.6 2 0.5 0.0071

   Lab Section 6

              Moisture % 78.62 8 0.02 0.0071

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038043
Sep 17, 2017
TISSUE
09/17/2017 LC_DC1-PER 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.9 1 0.5 0.0264

   Lab Section 6

              Moisture % 87.37 9 0.02 0.0264

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 38 of 51

SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038044
Sep 17, 2017
TISSUE
09/17/2017 LC_DC1-MAY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 9.9 2 0.5 0.038

   Lab Section 6

              Moisture % 92.75 9 0.02 0.038

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038045
Sep 17, 2017
TISSUE
09/17/2017 LC_FRUS-BIC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.5 1 0.1 0.1512

   Lab Section 6

              Moisture % 83.74 8 0.02 0.1512

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038046
Sep 17, 2017
TISSUE
09/17/2017 LC_FRUS-RHY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.0 2 0.5 0.0368

   Lab Section 6

              Moisture % 81.75 8 0.02 0.0368

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038047
Sep 17, 2017
TISSUE
09/17/2017 LC_FRUS-MAY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 6.8 2 0.5 0.0281

   Lab Section 6

              Moisture % 94.72 9 0.02 0.0281

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038048
Sep 17, 2017
TISSUE
09/17/2017 LC_FRUS-PER 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 3.8 1 0.5 0.0232

   Lab Section 6

              Moisture % 64.34 6 0.02 0.0232

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038049
Sep 17, 2017
TISSUE
09/17/2017 LC_DCDS-BIC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.9 2 0.5 0.0564

   Lab Section 6

              Moisture % 89.26 9 0.02 0.0564

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038050
Sep 17, 2017
TISSUE
09/17/2017 LC_DCDS-RHY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.0113

   Lab Section 6

              Moisture % 67.40 7 0.02 0.0113

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038051
Sep 17, 2017
TISSUE
09/17/2017 LC_DCDS-MAY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.0124

   Lab Section 6

              Moisture % 92.44 9 0.02 0.0124

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038052
Sep 17, 2017
TISSUE
09/17/2017 LC_DCDS-PER 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.1 2 0.5 0.0241

   Lab Section 6

              Moisture % 87.11 9 0.02 0.0241

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038053
Sep 17, 2017
TISSUE
09/17/2017 EL1-BIC 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 5.6 1 0.5 0.0418

   Lab Section 6

              Moisture % 86.22 9 0.02 0.0418

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038054
Sep 17, 2017
TISSUE
09/17/2017 EL1-MAY 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 8.4 2 0.5 0.0168

   Lab Section 6

              Moisture % 84.18 8 0.02 0.0168

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038568
Sep 15, 2017
TISSUE
09/15/2017 ELH93-MF-03 

Client PO #:      17-25
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 2 0.5 0.0276

   Lab Section 6

              Moisture % 82.06 8 0.02 0.0276

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Name Units Method
Selenium ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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SRC Group # 2017-10991

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jess Tester

Date Samples Received: Sep-19-2017 Client P.O.: 17-24

Jul 25, 2020

SRC Group # 2017-10993Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jess Tester

Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037997
Sep 16, 2017
TISSUE
09/16/2017 GH-SCW1-BIT-01 

Client PO #:      17-24
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 2.7 1 0.5 0.047

   Lab Section 6

              Moisture % 82.50 8 0.02 0.047

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 1 of 7

SRC Group # 2017-10993

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037998
Sep 16, 2017
TISSUE
09/16/2017 GH-SCW1-BIT-02 

Client PO #:      17-24
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 7.3 2 0.5 0.1054

   Lab Section 6

              Moisture % 85.43 8 0.02 0.1054

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10993

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017037999
Sep 16, 2017
TISSUE
09/16/2017 GH-SCW1-BIT-03 

Client PO #:      17-24
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 10 2 0.5 0.1231

   Lab Section 6

              Moisture % 85.84 8 0.02 0.1231

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10993

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038000
Sep 16, 2017
TISSUE
09/16/2017 GH-SCW2-BIT-01 

Client PO #:      17-24
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 17 2 0.5 0.0478

   Lab Section 6

              Moisture % 83.10 8 0.02 0.0478

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10993

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038001
Sep 16, 2017
TISSUE
09/16/2017 GH-SCW2-BIT-02 

Client PO #:      17-24
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 12 2 0.5 0.0332

   Lab Section 6

              Moisture % 88.37 9 0.02 0.0332

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10993

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017038002
Sep 16, 2017
TISSUE
09/16/2017 GH-SCW2-BIT-03 

Client PO #:      17-24
Date Received:  Sep 19, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 13 2 0.5 0.0503

   Lab Section 6

              Moisture % 87.17 9 0.02 0.0503

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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SRC Group # 2017-10993

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Name Units Method
Selenium ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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SRC Group # 2017-10993

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Date Samples Received: Nov-08-2017 Client P.O.: 17-23

Jul 25, 2020

SRC Group # 2017-13309Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Tyrell Worrall

Sample #:
Date Sampled:
Sample Matrix:
Description:

2017045765
Sep 08, 2017
TISSUE
09/08/2017 LIDSL-BT-01 (LIVER) 

Client PO #:      17-23
Date Received:  Nov 08, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 58 9 1 0.2192

   Lab Section 6

              Moisture % 73.92 7 0.02 0.2192

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 1 of 8

SRC Group # 2017-13309

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017045766
Sep 08, 2017
TISSUE
09/08/2017 LIDSL-BT-02 (LIVER) 

Client PO #:      17-23
Date Received:  Nov 08, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 65 6 0.5 0.4074

   Lab Section 6

              Moisture % 79.25 8 0.02 0.4074

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 2 of 8

SRC Group # 2017-13309

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017045767
Sep 08, 2017
TISSUE
09/08/2017 LIDSL-BT-03 (LIVER) 

Client PO #:      17-23
Date Received:  Nov 08, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 61 6 0.5 0.3701

   Lab Section 6

              Moisture % 74.77 7 0.02 0.3701

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 3 of 8

SRC Group # 2017-13309

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017045768
Sep 08, 2017
TISSUE
09/08/2017 LIDSL-BT-04 (LIVER) 

Client PO #:      17-23
Date Received:  Nov 08, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 63 6 0.5 0.3036

   Lab Section 6

              Moisture % 76.13 8 0.02 0.3036

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 4 of 8

SRC Group # 2017-13309

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017045769
Sep 08, 2017
TISSUE
09/08/2017 LIDSL-BT-05 (LIVER) 

Client PO #:      17-23
Date Received:  Nov 08, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 100 20 5 0.5097

   Lab Section 6

              Moisture % 74.42 7 0.02 0.5097

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 5 of 8

SRC Group # 2017-13309

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017045770
Sep 10, 2017
TISSUE
09/10/2017 LIDSL-BT-06 (LIVER) 

Client PO #:      17-23
Date Received:  Nov 08, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 16 2 0.5 0.5075

   Lab Section 6

              Moisture % 75.39 8 0.02 0.5075

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 6 of 8

SRC Group # 2017-13309

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2017045771
Sep 10, 2017
TISSUE
09/10/2017 LIDSL-BT-07 (LIVER) 

Client PO #:      17-23
Date Received:  Nov 08, 2017

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Selenium ug/g 30 4 0.5 0.5094

   Lab Section 6

              Moisture % 78.00 8 0.02 0.5094

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 7 of 8

SRC Group # 2017-13309

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Name Units Method
Selenium ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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SRC Group # 2017-13309

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Date Samples Received: Sep-18-2018 Client P.O.: VPO00555477 Ref# 18-11

Sep 25, 2019

SRC Group # 2018-11595Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037279
Sep 05, 2015
TISSUE
09/05/2015 RG_FO23_WCT-1-M_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0133

              Antimony ug/g <0.1 0.1 0.0133

              Arsenic ug/g <0.5 0.5 0.0133

              Barium ug/g <5 5 0.0133

              Beryllium ug/g <0.02 0.02 0.0133

              Boron ug/g <50 50 0.0133

              Cadmium ug/g <0.02 0.02 0.0133

              Chromium ug/g <5 5 0.0133

              Cobalt ug/g <5 5 0.0133

              Copper ug/g <5 5 0.0133

              Iron ug/g <50 50 0.0133

              Lead ug/g <0.5 0.5 0.0133

              Manganese ug/g <5 5 0.0133

              Mercury ug/g 0.08 0.04 0.02 0.0133

              Molybdenum ug/g <0.5 0.5 0.0133

              Nickel ug/g <5 5 0.0133

              Selenium ug/g 10 2 0.5 0.0133

              Silver ug/g <0.02 0.02 0.0133

              Strontium ug/g <1 1 0.0133

              Thallium ug/g <0.1 0.1 0.0133

              Tin ug/g <2 2 0.0133

              Titanium ug/g <5 5 0.0133

              Uranium ug/g <0.1 0.1 0.0133

              Vanadium ug/g <1 1 0.0133

              Zinc ug/g <50 50 0.0133

   Lab Section 6

              Moisture % 68.87 7 0.02 0.0133

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
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weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG

Revised to include weights as per clients request. 9/25/19 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037280
Sep 05, 2015
TISSUE
09/05/2015 RG_FO23_WCT-2-M_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0111

              Antimony ug/g <0.1 0.1 0.0111

              Arsenic ug/g <0.5 0.5 0.0111

              Barium ug/g <5 5 0.0111

              Beryllium ug/g <0.02 0.02 0.0111

              Boron ug/g <50 50 0.0111

              Cadmium ug/g <0.02 0.02 0.0111

              Chromium ug/g <5 5 0.0111

              Cobalt ug/g <5 5 0.0111

              Copper ug/g <5 5 0.0111

              Iron ug/g <50 50 0.0111

              Lead ug/g <0.5 0.5 0.0111

              Manganese ug/g <5 5 0.0111

              Mercury ug/g 0.10 0.04 0.02 0.0111

              Molybdenum ug/g <0.5 0.5 0.0111

              Nickel ug/g <5 5 0.0111

              Selenium ug/g 7.2 2 0.5 0.0111

              Silver ug/g <0.02 0.02 0.0111

              Strontium ug/g 2 1 1 0.0111

              Thallium ug/g <0.1 0.1 0.0111

              Tin ug/g <2 2 0.0111

              Titanium ug/g <5 5 0.0111

              Uranium ug/g <0.1 0.1 0.0111

              Vanadium ug/g <1 1 0.0111

              Zinc ug/g <50 50 0.0111

   Lab Section 6

              Moisture % 68.84 7 0.02 0.0111

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037281
Sep 05, 2015
TISSUE
09/05/2015 RG_FO23_WCT-3-M_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0124

              Antimony ug/g <0.1 0.1 0.0124

              Arsenic ug/g <0.5 0.5 0.0124

              Barium ug/g <5 5 0.0124

              Beryllium ug/g <0.02 0.02 0.0124

              Boron ug/g <50 50 0.0124

              Cadmium ug/g <0.02 0.02 0.0124

              Chromium ug/g <5 5 0.0124

              Cobalt ug/g <5 5 0.0124

              Copper ug/g <5 5 0.0124

              Iron ug/g <50 50 0.0124

              Lead ug/g <0.5 0.5 0.0124

              Manganese ug/g <5 5 0.0124

              Mercury ug/g 0.05 0.03 0.02 0.0124

              Molybdenum ug/g <0.5 0.5 0.0124

              Nickel ug/g <5 5 0.0124

              Selenium ug/g 7.0 2 0.5 0.0124

              Silver ug/g <0.02 0.02 0.0124

              Strontium ug/g <1 1 0.0124

              Thallium ug/g <0.1 0.1 0.0124

              Tin ug/g <2 2 0.0124

              Titanium ug/g <5 5 0.0124

              Uranium ug/g <0.1 0.1 0.0124

              Vanadium ug/g <1 1 0.0124

              Zinc ug/g <50 50 0.0124

   Lab Section 6

              Moisture % 73.94 7 0.02 0.0124

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037282
Sep 05, 2015
TISSUE
09/05/2015 RG_FO23_WCT-4-M_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0084

              Antimony ug/g <0.1 0.1 0.0084

              Arsenic ug/g <0.5 0.5 0.0084

              Barium ug/g <5 5 0.0084

              Beryllium ug/g <0.02 0.02 0.0084

              Boron ug/g <50 50 0.0084

              Cadmium ug/g <0.02 0.02 0.0084

              Chromium ug/g <5 5 0.0084

              Cobalt ug/g <5 5 0.0084

              Copper ug/g <5 5 0.0084

              Iron ug/g <50 50 0.0084

              Lead ug/g <0.5 0.5 0.0084

              Manganese ug/g <5 5 0.0084

              Mercury ug/g 0.06 0.03 0.02 0.0084

              Molybdenum ug/g <0.5 0.5 0.0084

              Nickel ug/g <5 5 0.0084

              Selenium ug/g 9.5 2 0.5 0.0084

              Silver ug/g <0.02 0.02 0.0084

              Strontium ug/g <1 1 0.0084

              Thallium ug/g <0.1 0.1 0.0084

              Tin ug/g <2 2 0.0084

              Titanium ug/g <5 5 0.0084

              Uranium ug/g <0.1 0.1 0.0084

              Vanadium ug/g <1 1 0.0084

              Zinc ug/g <50 50 0.0084

   Lab Section 6

              Moisture % 76.55 8 0.02 0.0084

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037283
Sep 05, 2015
TISSUE
09/05/2015 RG_FO23_WCT-5-M_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 50 50 50 0.0106

              Antimony ug/g <0.1 0.1 0.0106

              Arsenic ug/g <0.5 0.5 0.0106

              Barium ug/g <5 5 0.0106

              Beryllium ug/g <0.02 0.02 0.0106

              Boron ug/g <50 50 0.0106

              Cadmium ug/g <0.02 0.02 0.0106

              Chromium ug/g <5 5 0.0106

              Cobalt ug/g <5 5 0.0106

              Copper ug/g <5 5 0.0106

              Iron ug/g <50 50 0.0106

              Lead ug/g <0.5 0.5 0.0106

              Manganese ug/g <5 5 0.0106

              Mercury ug/g 0.04 0.03 0.02 0.0106

              Molybdenum ug/g <0.5 0.5 0.0106

              Nickel ug/g <5 5 0.0106

              Selenium ug/g 7.5 2 0.5 0.0106

              Silver ug/g <0.02 0.02 0.0106

              Strontium ug/g 2 1 1 0.0106

              Thallium ug/g <0.1 0.1 0.0106

              Tin ug/g <2 2 0.0106

              Titanium ug/g <5 5 0.0106

              Uranium ug/g <0.1 0.1 0.0106

              Vanadium ug/g <1 1 0.0106

              Zinc ug/g <50 50 0.0106

   Lab Section 6

              Moisture % 74.14 7 0.02 0.0106

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Revised to include weights as per clients request. 9/25/19 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037284
Sep 05, 2015
TISSUE
09/05/2015 RG_FO23_WCT-6-M_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0092

              Antimony ug/g <0.1 0.1 0.0092

              Arsenic ug/g <0.5 0.5 0.0092

              Barium ug/g <5 5 0.0092

              Beryllium ug/g <0.02 0.02 0.0092

              Boron ug/g <50 50 0.0092

              Cadmium ug/g <0.02 0.02 0.0092

              Chromium ug/g <5 5 0.0092

              Cobalt ug/g <5 5 0.0092

              Copper ug/g <5 5 0.0092

              Iron ug/g <50 50 0.0092

              Lead ug/g <0.5 0.5 0.0092

              Manganese ug/g <5 5 0.0092

              Mercury ug/g 0.08 0.04 0.02 0.0092

              Molybdenum ug/g <0.5 0.5 0.0092

              Nickel ug/g <5 5 0.0092

              Selenium ug/g 9.0 2 0.5 0.0092

              Silver ug/g <0.02 0.02 0.0092

              Strontium ug/g 2 1 1 0.0092

              Thallium ug/g <0.1 0.1 0.0092

              Tin ug/g <2 2 0.0092

              Titanium ug/g <5 5 0.0092

              Uranium ug/g <0.1 0.1 0.0092

              Vanadium ug/g <1 1 0.0092

              Zinc ug/g <50 50 0.0092

   Lab Section 6

              Moisture % 71.43 7 0.02 0.0092

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Revised to include weights as per clients request. 9/25/19 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037285
Sep 05, 2015
TISSUE
09/05/2015 RG_FO23_WCT-7-M_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0075

              Antimony ug/g <0.1 0.1 0.0075

              Arsenic ug/g <0.5 0.5 0.0075

              Barium ug/g <5 5 0.0075

              Beryllium ug/g <0.02 0.02 0.0075

              Boron ug/g <50 50 0.0075

              Cadmium ug/g <0.02 0.02 0.0075

              Chromium ug/g <5 5 0.0075

              Cobalt ug/g <5 5 0.0075

              Copper ug/g <5 5 0.0075

              Iron ug/g <50 50 0.0075

              Lead ug/g <0.5 0.5 0.0075

              Manganese ug/g <5 5 0.0075

              Mercury ug/g 0.12 0.05 0.02 0.0075

              Molybdenum ug/g <0.5 0.5 0.0075

              Nickel ug/g <5 5 0.0075

              Selenium ug/g 6.0 2 0.5 0.0075

              Silver ug/g <0.02 0.02 0.0075

              Strontium ug/g <1 1 0.0075

              Thallium ug/g <0.1 0.1 0.0075

              Tin ug/g <2 2 0.0075

              Titanium ug/g <5 5 0.0075

              Uranium ug/g <0.1 0.1 0.0075

              Vanadium ug/g <1 1 0.0075

              Zinc ug/g <50 50 0.0075

   Lab Section 6

              Moisture % 67.33 7 0.02 0.0075

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037286
Sep 05, 2015
TISSUE
09/05/2015 RG_FO23_WCT-8-M_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0107

              Antimony ug/g <0.1 0.1 0.0107

              Arsenic ug/g <0.5 0.5 0.0107

              Barium ug/g <5 5 0.0107

              Beryllium ug/g <0.02 0.02 0.0107

              Boron ug/g <50 50 0.0107

              Cadmium ug/g <0.02 0.02 0.0107

              Chromium ug/g <5 5 0.0107

              Cobalt ug/g <5 5 0.0107

              Copper ug/g <5 5 0.0107

              Iron ug/g <50 50 0.0107

              Lead ug/g <0.5 0.5 0.0107

              Manganese ug/g <5 5 0.0107

              Mercury ug/g 0.04 0.03 0.02 0.0107

              Molybdenum ug/g <0.5 0.5 0.0107

              Nickel ug/g <5 5 0.0107

              Selenium ug/g 13 2 0.5 0.0107

              Silver ug/g <0.02 0.02 0.0107

              Strontium ug/g <1 1 0.0107

              Thallium ug/g <0.1 0.1 0.0107

              Tin ug/g <2 2 0.0107

              Titanium ug/g <5 5 0.0107

              Uranium ug/g <0.1 0.1 0.0107

              Vanadium ug/g <1 1 0.0107

              Zinc ug/g <50 50 0.0107

   Lab Section 6

              Moisture % 75.54 8 0.02 0.0107

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037287
Sep 06, 2016
TISSUE
09/06/2016 RG_ELUEL_WCT-1-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0103

              Antimony ug/g <0.1 0.1 0.0103

              Arsenic ug/g <0.5 0.5 0.0103

              Barium ug/g <5 5 0.0103

              Beryllium ug/g <0.02 0.02 0.0103

              Boron ug/g <50 50 0.0103

              Cadmium ug/g <0.02 0.02 0.0103

              Chromium ug/g <5 5 0.0103

              Cobalt ug/g <5 5 0.0103

              Copper ug/g <5 5 0.0103

              Iron ug/g <50 50 0.0103

              Lead ug/g <0.5 0.5 0.0103

              Manganese ug/g <5 5 0.0103

              Mercury ug/g 0.04 0.03 0.02 0.0103

              Molybdenum ug/g <0.5 0.5 0.0103

              Nickel ug/g <5 5 0.0103

              Selenium ug/g 5.3 1 0.5 0.0103

              Silver ug/g <0.02 0.02 0.0103

              Strontium ug/g <1 1 0.0103

              Thallium ug/g <0.1 0.1 0.0103

              Tin ug/g <2 2 0.0103

              Titanium ug/g <5 5 0.0103

              Uranium ug/g <0.1 0.1 0.0103

              Vanadium ug/g <1 1 0.0103

              Zinc ug/g <50 50 0.0103

   Lab Section 6

              Moisture % 70.27 7 0.02 0.0103

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037288
Sep 06, 2016
TISSUE
09/06/2016 RG_ELUEL_WCT-2-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0129

              Antimony ug/g <0.1 0.1 0.0129

              Arsenic ug/g <0.5 0.5 0.0129

              Barium ug/g <5 5 0.0129

              Beryllium ug/g <0.02 0.02 0.0129

              Boron ug/g <50 50 0.0129

              Cadmium ug/g <0.02 0.02 0.0129

              Chromium ug/g <5 5 0.0129

              Cobalt ug/g <5 5 0.0129

              Copper ug/g <5 5 0.0129

              Iron ug/g <50 50 0.0129

              Lead ug/g <0.5 0.5 0.0129

              Manganese ug/g <5 5 0.0129

              Mercury ug/g 0.09 0.04 0.02 0.0129

              Molybdenum ug/g <0.5 0.5 0.0129

              Nickel ug/g <5 5 0.0129

              Selenium ug/g 5.9 1 0.5 0.0129

              Silver ug/g <0.02 0.02 0.0129

              Strontium ug/g 2 1 1 0.0129

              Thallium ug/g <0.1 0.1 0.0129

              Tin ug/g <2 2 0.0129

              Titanium ug/g <5 5 0.0129

              Uranium ug/g <0.1 0.1 0.0129

              Vanadium ug/g <1 1 0.0129

              Zinc ug/g <50 50 0.0129

   Lab Section 6

              Moisture % 75.49 8 0.02 0.0129

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037289
Sep 06, 2016
TISSUE
09/06/2016 RG_ELUEL_WCT-3-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0102

              Antimony ug/g <0.1 0.1 0.0102

              Arsenic ug/g <0.5 0.5 0.0102

              Barium ug/g <5 5 0.0102

              Beryllium ug/g <0.02 0.02 0.0102

              Boron ug/g <50 50 0.0102

              Cadmium ug/g <0.02 0.02 0.0102

              Chromium ug/g <5 5 0.0102

              Cobalt ug/g <5 5 0.0102

              Copper ug/g <5 5 0.0102

              Iron ug/g <50 50 0.0102

              Lead ug/g <0.5 0.5 0.0102

              Manganese ug/g <5 5 0.0102

              Mercury ug/g 0.07 0.04 0.02 0.0102

              Molybdenum ug/g <0.5 0.5 0.0102

              Nickel ug/g <5 5 0.0102

              Selenium ug/g 6.0 2 0.5 0.0102

              Silver ug/g <0.02 0.02 0.0102

              Strontium ug/g <1 1 0.0102

              Thallium ug/g <0.1 0.1 0.0102

              Tin ug/g <2 2 0.0102

              Titanium ug/g <5 5 0.0102

              Uranium ug/g <0.1 0.1 0.0102

              Vanadium ug/g <1 1 0.0102

              Zinc ug/g <50 50 0.0102

   Lab Section 6

              Moisture % 80.50 8 0.02 0.0102

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037290
Sep 06, 2016
TISSUE
09/06/2016 RG_ELUEL_WCT-4-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0063

              Antimony ug/g <0.1 0.1 0.0063

              Arsenic ug/g <0.5 0.5 0.0063

              Barium ug/g <5 5 0.0063

              Beryllium ug/g <0.02 0.02 0.0063

              Boron ug/g <50 50 0.0063

              Cadmium ug/g <0.02 0.02 0.0063

              Chromium ug/g <5 5 0.0063

              Cobalt ug/g <5 5 0.0063

              Copper ug/g <5 5 0.0063

              Iron ug/g <50 50 0.0063

              Lead ug/g <0.5 0.5 0.0063

              Manganese ug/g <5 5 0.0063

              Mercury ug/g 0.03 0.02 0.02 0.0063

              Molybdenum ug/g <0.5 0.5 0.0063

              Nickel ug/g <5 5 0.0063

              Selenium ug/g 5.9 1 0.5 0.0063

              Silver ug/g <0.02 0.02 0.0063

              Strontium ug/g <1 1 0.0063

              Thallium ug/g <0.1 0.1 0.0063

              Tin ug/g <2 2 0.0063

              Titanium ug/g <5 5 0.0063

              Uranium ug/g 0.1 0.1 0.1 0.0063

              Vanadium ug/g <1 1 0.0063

              Zinc ug/g <50 50 0.0063

   Lab Section 6

              Moisture % 80.91 8 0.02 0.0063

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037291
Sep 06, 2016
TISSUE
09/06/2016 RG_ELUEL_WCT-5-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.008

              Antimony ug/g <0.1 0.1 0.008

              Arsenic ug/g <0.5 0.5 0.008

              Barium ug/g <5 5 0.008

              Beryllium ug/g <0.02 0.02 0.008

              Boron ug/g <50 50 0.008

              Cadmium ug/g <0.02 0.02 0.008

              Chromium ug/g <5 5 0.008

              Cobalt ug/g <5 5 0.008

              Copper ug/g <5 5 0.008

              Iron ug/g 70 60 50 0.008

              Lead ug/g <0.5 0.5 0.008

              Manganese ug/g <5 5 0.008

              Mercury ug/g 0.05 0.03 0.02 0.008

              Molybdenum ug/g <0.5 0.5 0.008

              Nickel ug/g <5 5 0.008

              Selenium ug/g 6.8 2 0.5 0.008

              Silver ug/g <0.02 0.02 0.008

              Strontium ug/g <1 1 0.008

              Thallium ug/g <0.1 0.1 0.008

              Tin ug/g <2 2 0.008

              Titanium ug/g <5 5 0.008

              Uranium ug/g <0.1 0.1 0.008

              Vanadium ug/g <1 1 0.008

              Zinc ug/g <50 50 0.008

   Lab Section 6

              Moisture % 79.89 8 0.02 0.008

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037292
Sep 06, 2016
TISSUE
09/06/2016 RG_ELUEL_WCT-6-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0078

              Antimony ug/g <0.1 0.1 0.0078

              Arsenic ug/g <0.5 0.5 0.0078

              Barium ug/g <5 5 0.0078

              Beryllium ug/g <0.02 0.02 0.0078

              Boron ug/g <50 50 0.0078

              Cadmium ug/g <0.02 0.02 0.0078

              Chromium ug/g <5 5 0.0078

              Cobalt ug/g <5 5 0.0078

              Copper ug/g <5 5 0.0078

              Iron ug/g <50 50 0.0078

              Lead ug/g <0.5 0.5 0.0078

              Manganese ug/g <5 5 0.0078

              Mercury ug/g 0.05 0.03 0.02 0.0078

              Molybdenum ug/g <0.5 0.5 0.0078

              Nickel ug/g <5 5 0.0078

              Selenium ug/g 5.7 1 0.5 0.0078

              Silver ug/g <0.02 0.02 0.0078

              Strontium ug/g 2 1 1 0.0078

              Thallium ug/g <0.1 0.1 0.0078

              Tin ug/g <2 2 0.0078

              Titanium ug/g <5 5 0.0078

              Uranium ug/g <0.1 0.1 0.0078

              Vanadium ug/g <1 1 0.0078

              Zinc ug/g <50 50 0.0078

   Lab Section 6

              Moisture % 75.85 8 0.02 0.0078

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037293
Sep 06, 2016
TISSUE
09/06/2016 RG_ELUEL_WCT-7-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0113

              Antimony ug/g <0.1 0.1 0.0113

              Arsenic ug/g <0.5 0.5 0.0113

              Barium ug/g <5 5 0.0113

              Beryllium ug/g <0.02 0.02 0.0113

              Boron ug/g <50 50 0.0113

              Cadmium ug/g <0.02 0.02 0.0113

              Chromium ug/g <5 5 0.0113

              Cobalt ug/g <5 5 0.0113

              Copper ug/g <5 5 0.0113

              Iron ug/g <50 50 0.0113

              Lead ug/g <0.5 0.5 0.0113

              Manganese ug/g <5 5 0.0113

              Mercury ug/g 0.03 0.02 0.02 0.0113

              Molybdenum ug/g <0.5 0.5 0.0113

              Nickel ug/g <5 5 0.0113

              Selenium ug/g 5.2 1 0.5 0.0113

              Silver ug/g <0.02 0.02 0.0113

              Strontium ug/g <1 1 0.0113

              Thallium ug/g 0.1 0.1 0.1 0.0113

              Tin ug/g <2 2 0.0113

              Titanium ug/g <5 5 0.0113

              Uranium ug/g <0.1 0.1 0.0113

              Vanadium ug/g <1 1 0.0113

              Zinc ug/g <50 50 0.0113

   Lab Section 6

              Moisture % 75.00 8 0.02 0.0113

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037294
Sep 06, 2016
TISSUE
09/06/2016 RG_ELUEL_WCT-8-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 90 80 50 0.0086

              Antimony ug/g <0.1 0.1 0.0086

              Arsenic ug/g <0.5 0.5 0.0086

              Barium ug/g <5 5 0.0086

              Beryllium ug/g <0.02 0.02 0.0086

              Boron ug/g <50 50 0.0086

              Cadmium ug/g 0.03 0.02 0.02 0.0086

              Chromium ug/g <5 5 0.0086

              Cobalt ug/g <5 5 0.0086

              Copper ug/g <5 5 0.0086

              Iron ug/g 90 70 50 0.0086

              Lead ug/g <0.5 0.5 0.0086

              Manganese ug/g <5 5 0.0086

              Mercury ug/g 0.06 0.03 0.02 0.0086

              Molybdenum ug/g <0.5 0.5 0.0086

              Nickel ug/g <5 5 0.0086

              Selenium ug/g 4.6 1 0.5 0.0086

              Silver ug/g <0.02 0.02 0.0086

              Strontium ug/g 1 1 1 0.0086

              Thallium ug/g <0.1 0.1 0.0086

              Tin ug/g <2 2 0.0086

              Titanium ug/g <5 5 0.0086

              Uranium ug/g <0.1 0.1 0.0086

              Vanadium ug/g <1 1 0.0086

              Zinc ug/g <50 50 0.0086

   Lab Section 6

              Moisture % 78.37 8 0.02 0.0086

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037295
Sep 06, 2016
TISSUE
09/06/2016 RG_EL19_WCT-1-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0147

              Antimony ug/g <0.1 0.1 0.0147

              Arsenic ug/g <0.5 0.5 0.0147

              Barium ug/g <5 5 0.0147

              Beryllium ug/g <0.02 0.02 0.0147

              Boron ug/g <50 50 0.0147

              Cadmium ug/g <0.02 0.02 0.0147

              Chromium ug/g <5 5 0.0147

              Cobalt ug/g <5 5 0.0147

              Copper ug/g <5 5 0.0147

              Iron ug/g <50 50 0.0147

              Lead ug/g <0.5 0.5 0.0147

              Manganese ug/g <5 5 0.0147

              Mercury ug/g 0.19 0.06 0.02 0.0147

              Molybdenum ug/g <0.5 0.5 0.0147

              Nickel ug/g <5 5 0.0147

              Selenium ug/g 6.9 2 0.5 0.0147

              Silver ug/g <0.02 0.02 0.0147

              Strontium ug/g <1 1 0.0147

              Thallium ug/g <0.1 0.1 0.0147

              Tin ug/g <2 2 0.0147

              Titanium ug/g <5 5 0.0147

              Uranium ug/g <0.1 0.1 0.0147

              Vanadium ug/g <1 1 0.0147

              Zinc ug/g <50 50 0.0147

   Lab Section 6

              Moisture % 76.33 8 0.02 0.0147

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037296
Sep 06, 2016
TISSUE
09/06/2016 RG_EL19_WCT-2-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 500 100 50 0.0105

              Antimony ug/g <0.1 0.1 0.0105

              Arsenic ug/g <0.5 0.5 0.0105

              Barium ug/g 6 5 5 0.0105

              Beryllium ug/g <0.02 0.02 0.0105

              Boron ug/g <50 50 0.0105

              Cadmium ug/g <0.02 0.02 0.0105

              Chromium ug/g <5 5 0.0105

              Cobalt ug/g <5 5 0.0105

              Copper ug/g <5 5 0.0105

              Iron ug/g 320 100 50 0.0105

              Lead ug/g <0.5 0.5 0.0105

              Manganese ug/g 16 9 5 0.0105

              Mercury ug/g 0.18 0.06 0.02 0.0105

              Molybdenum ug/g <0.5 0.5 0.0105

              Nickel ug/g <5 5 0.0105

              Selenium ug/g 6.2 2 0.5 0.0105

              Silver ug/g <0.02 0.02 0.0105

              Strontium ug/g 4 2 1 0.0105

              Thallium ug/g <0.1 0.1 0.0105

              Tin ug/g <2 2 0.0105

              Titanium ug/g <5 5 0.0105

              Uranium ug/g <0.1 0.1 0.0105

              Vanadium ug/g 2 1 1 0.0105

              Zinc ug/g <50 50 0.0105

   Lab Section 6

              Moisture % 79.71 8 0.02 0.0105

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037297
Sep 06, 2016
TISSUE
09/06/2016 RG_EL19_WCT-3-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0089

              Antimony ug/g <0.1 0.1 0.0089

              Arsenic ug/g <0.5 0.5 0.0089

              Barium ug/g <5 5 0.0089

              Beryllium ug/g <0.02 0.02 0.0089

              Boron ug/g <50 50 0.0089

              Cadmium ug/g <0.02 0.02 0.0089

              Chromium ug/g <5 5 0.0089

              Cobalt ug/g <5 5 0.0089

              Copper ug/g <5 5 0.0089

              Iron ug/g <50 50 0.0089

              Lead ug/g <0.5 0.5 0.0089

              Manganese ug/g <5 5 0.0089

              Mercury ug/g 0.04 0.03 0.02 0.0089

              Molybdenum ug/g <0.5 0.5 0.0089

              Nickel ug/g <5 5 0.0089

              Selenium ug/g 7.2 2 0.5 0.0089

              Silver ug/g <0.02 0.02 0.0089

              Strontium ug/g <1 1 0.0089

              Thallium ug/g <0.1 0.1 0.0089

              Tin ug/g <2 2 0.0089

              Titanium ug/g <5 5 0.0089

              Uranium ug/g <0.1 0.1 0.0089

              Vanadium ug/g <1 1 0.0089

              Zinc ug/g <50 50 0.0089

   Lab Section 6

              Moisture % 76.94 8 0.02 0.0089

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG

Page 37 of 206

SRC Group # 2018-11595

Minnow Environmental Inc.

Sep 25, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Revised to include weights as per clients request. 9/25/19 TG

Page 38 of 206

SRC Group # 2018-11595

Minnow Environmental Inc.

Sep 25, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037298
Sep 06, 2016
TISSUE
09/06/2016 RG_EL19_WCT-4-M_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0105

              Antimony ug/g <0.1 0.1 0.0105

              Arsenic ug/g <0.5 0.5 0.0105

              Barium ug/g <5 5 0.0105

              Beryllium ug/g <0.02 0.02 0.0105

              Boron ug/g <50 50 0.0105

              Cadmium ug/g <0.02 0.02 0.0105

              Chromium ug/g <5 5 0.0105

              Cobalt ug/g <5 5 0.0105

              Copper ug/g <5 5 0.0105

              Iron ug/g <50 50 0.0105

              Lead ug/g <0.5 0.5 0.0105

              Manganese ug/g <5 5 0.0105

              Mercury ug/g 0.07 0.04 0.02 0.0105

              Molybdenum ug/g <0.5 0.5 0.0105

              Nickel ug/g <5 5 0.0105

              Selenium ug/g 6.4 2 0.5 0.0105

              Silver ug/g <0.02 0.02 0.0105

              Strontium ug/g <1 1 0.0105

              Thallium ug/g <0.1 0.1 0.0105

              Tin ug/g <2 2 0.0105

              Titanium ug/g <5 5 0.0105

              Uranium ug/g <0.1 0.1 0.0105

              Vanadium ug/g <1 1 0.0105

              Zinc ug/g <50 50 0.0105

   Lab Section 6

              Moisture % 84.92 8 0.02 0.0105

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037299
Sep 07, 2018
TISSUE
09/07/2018 RG_MICOMP_WCT-1-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0117

              Antimony ug/g <0.1 0.1 0.0117

              Arsenic ug/g <0.5 0.5 0.0117

              Barium ug/g <5 5 0.0117

              Beryllium ug/g <0.02 0.02 0.0117

              Boron ug/g <50 50 0.0117

              Cadmium ug/g <0.02 0.02 0.0117

              Chromium ug/g <5 5 0.0117

              Cobalt ug/g <5 5 0.0117

              Copper ug/g <5 5 0.0117

              Iron ug/g <50 50 0.0117

              Lead ug/g <0.5 0.5 0.0117

              Manganese ug/g <5 5 0.0117

              Mercury ug/g 0.07 0.04 0.02 0.0117

              Molybdenum ug/g <0.5 0.5 0.0117

              Nickel ug/g <5 5 0.0117

              Selenium ug/g 9.3 2 0.5 0.0117

              Silver ug/g <0.02 0.02 0.0117

              Strontium ug/g <1 1 0.0117

              Thallium ug/g <0.1 0.1 0.0117

              Tin ug/g <2 2 0.0117

              Titanium ug/g <5 5 0.0117

              Uranium ug/g <0.1 0.1 0.0117

              Vanadium ug/g <1 1 0.0117

              Zinc ug/g <50 50 0.0117

   Lab Section 6

              Moisture % 79.09 8 0.02 0.0117

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037300
Sep 07, 2018
TISSUE
09/07/2018 RG_MICOMP_WCT-2-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0158

              Antimony ug/g <0.1 0.1 0.0158

              Arsenic ug/g <0.5 0.5 0.0158

              Barium ug/g <5 5 0.0158

              Beryllium ug/g <0.02 0.02 0.0158

              Boron ug/g <50 50 0.0158

              Cadmium ug/g <0.02 0.02 0.0158

              Chromium ug/g <5 5 0.0158

              Cobalt ug/g <5 5 0.0158

              Copper ug/g <5 5 0.0158

              Iron ug/g <50 50 0.0158

              Lead ug/g <0.5 0.5 0.0158

              Manganese ug/g <5 5 0.0158

              Mercury ug/g 0.05 0.03 0.02 0.0158

              Molybdenum ug/g <0.5 0.5 0.0158

              Nickel ug/g <5 5 0.0158

              Selenium ug/g 8.8 2 0.5 0.0158

              Silver ug/g <0.02 0.02 0.0158

              Strontium ug/g 2 1 1 0.0158

              Thallium ug/g <0.1 0.1 0.0158

              Tin ug/g <2 2 0.0158

              Titanium ug/g <5 5 0.0158

              Uranium ug/g <0.1 0.1 0.0158

              Vanadium ug/g <1 1 0.0158

              Zinc ug/g 60 60 50 0.0158

   Lab Section 6

              Moisture % 71.69 7 0.02 0.0158

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037301
Sep 07, 2018
TISSUE
09/07/2018 RG_MICOMP_WCT-3-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0103

              Antimony ug/g <0.1 0.1 0.0103

              Arsenic ug/g <0.5 0.5 0.0103

              Barium ug/g <5 5 0.0103

              Beryllium ug/g <0.02 0.02 0.0103

              Boron ug/g <50 50 0.0103

              Cadmium ug/g <0.02 0.02 0.0103

              Chromium ug/g <5 5 0.0103

              Cobalt ug/g <5 5 0.0103

              Copper ug/g <5 5 0.0103

              Iron ug/g <50 50 0.0103

              Lead ug/g <0.5 0.5 0.0103

              Manganese ug/g <5 5 0.0103

              Mercury ug/g 0.03 0.02 0.02 0.0103

              Molybdenum ug/g <0.5 0.5 0.0103

              Nickel ug/g <5 5 0.0103

              Selenium ug/g 11 2 0.5 0.0103

              Silver ug/g <0.02 0.02 0.0103

              Strontium ug/g <1 1 0.0103

              Thallium ug/g <0.1 0.1 0.0103

              Tin ug/g <2 2 0.0103

              Titanium ug/g <5 5 0.0103

              Uranium ug/g <0.1 0.1 0.0103

              Vanadium ug/g <1 1 0.0103

              Zinc ug/g <50 50 0.0103

   Lab Section 6

              Moisture % 76.11 8 0.02 0.0103

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG

Page 45 of 206

SRC Group # 2018-11595

Minnow Environmental Inc.

Sep 25, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Revised to include weights as per clients request. 9/25/19 TG

Page 46 of 206

SRC Group # 2018-11595

Minnow Environmental Inc.

Sep 25, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037302
Sep 07, 2018
TISSUE
09/07/2018 RG_MICOMP_WCT-4-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0101

              Antimony ug/g <0.1 0.1 0.0101

              Arsenic ug/g <0.5 0.5 0.0101

              Barium ug/g <5 5 0.0101

              Beryllium ug/g <0.02 0.02 0.0101

              Boron ug/g <50 50 0.0101

              Cadmium ug/g <0.02 0.02 0.0101

              Chromium ug/g <5 5 0.0101

              Cobalt ug/g <5 5 0.0101

              Copper ug/g <5 5 0.0101

              Iron ug/g <50 50 0.0101

              Lead ug/g <0.5 0.5 0.0101

              Manganese ug/g <5 5 0.0101

              Mercury ug/g 0.09 0.04 0.02 0.0101

              Molybdenum ug/g <0.5 0.5 0.0101

              Nickel ug/g <5 5 0.0101

              Selenium ug/g 7.7 2 0.5 0.0101

              Silver ug/g <0.02 0.02 0.0101

              Strontium ug/g <1 1 0.0101

              Thallium ug/g 0.1 0.1 0.1 0.0101

              Tin ug/g <2 2 0.0101

              Titanium ug/g <5 5 0.0101

              Uranium ug/g <0.1 0.1 0.0101

              Vanadium ug/g <1 1 0.0101

              Zinc ug/g <50 50 0.0101

   Lab Section 6

              Moisture % 75.70 8 0.02 0.0101

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037303
Sep 07, 2018
TISSUE
09/07/2018 RG_MICOMP_WCT-5-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0169

              Antimony ug/g <0.1 0.1 0.0169

              Arsenic ug/g <0.5 0.5 0.0169

              Barium ug/g <5 5 0.0169

              Beryllium ug/g <0.02 0.02 0.0169

              Boron ug/g <50 50 0.0169

              Cadmium ug/g <0.02 0.02 0.0169

              Chromium ug/g <5 5 0.0169

              Cobalt ug/g <5 5 0.0169

              Copper ug/g <5 5 0.0169

              Iron ug/g <50 50 0.0169

              Lead ug/g <0.5 0.5 0.0169

              Manganese ug/g <5 5 0.0169

              Mercury ug/g 0.03 0.02 0.02 0.0169

              Molybdenum ug/g <0.5 0.5 0.0169

              Nickel ug/g <5 5 0.0169

              Selenium ug/g 8.9 2 0.5 0.0169

              Silver ug/g <0.02 0.02 0.0169

              Strontium ug/g 4 2 1 0.0169

              Thallium ug/g <0.1 0.1 0.0169

              Tin ug/g <2 2 0.0169

              Titanium ug/g <5 5 0.0169

              Uranium ug/g <0.1 0.1 0.0169

              Vanadium ug/g <1 1 0.0169

              Zinc ug/g 70 60 50 0.0169

   Lab Section 6

              Moisture % 71.31 7 0.02 0.0169

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037304
Sep 07, 2018
TISSUE
09/07/2018 RG_MICOMP_WCT-6-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0112

              Antimony ug/g <0.1 0.1 0.0112

              Arsenic ug/g <0.5 0.5 0.0112

              Barium ug/g <5 5 0.0112

              Beryllium ug/g <0.02 0.02 0.0112

              Boron ug/g <50 50 0.0112

              Cadmium ug/g <0.02 0.02 0.0112

              Chromium ug/g <5 5 0.0112

              Cobalt ug/g <5 5 0.0112

              Copper ug/g <5 5 0.0112

              Iron ug/g <50 50 0.0112

              Lead ug/g <0.5 0.5 0.0112

              Manganese ug/g <5 5 0.0112

              Mercury ug/g 0.03 0.02 0.02 0.0112

              Molybdenum ug/g <0.5 0.5 0.0112

              Nickel ug/g <5 5 0.0112

              Selenium ug/g 10 2 0.5 0.0112

              Silver ug/g <0.02 0.02 0.0112

              Strontium ug/g <1 1 0.0112

              Thallium ug/g <0.1 0.1 0.0112

              Tin ug/g <2 2 0.0112

              Titanium ug/g <5 5 0.0112

              Uranium ug/g <0.1 0.1 0.0112

              Vanadium ug/g <1 1 0.0112

              Zinc ug/g <50 50 0.0112

   Lab Section 6

              Moisture % 67.11 7 0.02 0.0112

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037305
Sep 07, 2018
TISSUE
09/07/2018 RG_MICOMP_WCT-7-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0101

              Antimony ug/g <0.1 0.1 0.0101

              Arsenic ug/g <0.5 0.5 0.0101

              Barium ug/g <5 5 0.0101

              Beryllium ug/g <0.02 0.02 0.0101

              Boron ug/g <50 50 0.0101

              Cadmium ug/g <0.02 0.02 0.0101

              Chromium ug/g <5 5 0.0101

              Cobalt ug/g <5 5 0.0101

              Copper ug/g <5 5 0.0101

              Iron ug/g <50 50 0.0101

              Lead ug/g <0.5 0.5 0.0101

              Manganese ug/g <5 5 0.0101

              Mercury ug/g 0.05 0.03 0.02 0.0101

              Molybdenum ug/g <0.5 0.5 0.0101

              Nickel ug/g <5 5 0.0101

              Selenium ug/g 8.7 2 0.5 0.0101

              Silver ug/g <0.02 0.02 0.0101

              Strontium ug/g 2 1 1 0.0101

              Thallium ug/g <0.1 0.1 0.0101

              Tin ug/g <2 2 0.0101

              Titanium ug/g <5 5 0.0101

              Uranium ug/g <0.1 0.1 0.0101

              Vanadium ug/g <1 1 0.0101

              Zinc ug/g <50 50 0.0101

   Lab Section 6

              Moisture % 72.95 7 0.02 0.0101

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037306
Sep 07, 2018
TISSUE
09/07/2018 RG_MICOMP_WCT-8-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0052

              Antimony ug/g <0.1 0.1 0.0052

              Arsenic ug/g <0.5 0.5 0.0052

              Barium ug/g <5 5 0.0052

              Beryllium ug/g <0.02 0.02 0.0052

              Boron ug/g <50 50 0.0052

              Cadmium ug/g <0.02 0.02 0.0052

              Chromium ug/g <5 5 0.0052

              Cobalt ug/g <5 5 0.0052

              Copper ug/g <5 5 0.0052

              Iron ug/g <50 50 0.0052

              Lead ug/g 0.8 0.6 0.5 0.0052

              Manganese ug/g <5 5 0.0052

              Mercury ug/g 0.06 0.03 0.02 0.0052

              Molybdenum ug/g <0.5 0.5 0.0052

              Nickel ug/g <5 5 0.0052

              Selenium ug/g 9.1 2 0.5 0.0052

              Silver ug/g <0.02 0.02 0.0052

              Strontium ug/g 1 1 1 0.0052

              Thallium ug/g <0.1 0.1 0.0052

              Tin ug/g <2 2 0.0052

              Titanium ug/g <5 5 0.0052

              Uranium ug/g <0.1 0.1 0.0052

              Vanadium ug/g <1 1 0.0052

              Zinc ug/g <50 50 0.0052

   Lab Section 6

              Moisture % 75.12 8 0.02 0.0052

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037307
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDCO_WCT-1-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0152

              Antimony ug/g <0.1 0.1 0.0152

              Arsenic ug/g <0.5 0.5 0.0152

              Barium ug/g <5 5 0.0152

              Beryllium ug/g <0.02 0.02 0.0152

              Boron ug/g <50 50 0.0152

              Cadmium ug/g <0.02 0.02 0.0152

              Chromium ug/g <5 5 0.0152

              Cobalt ug/g <5 5 0.0152

              Copper ug/g <5 5 0.0152

              Iron ug/g <50 50 0.0152

              Lead ug/g <0.5 0.5 0.0152

              Manganese ug/g <5 5 0.0152

              Mercury ug/g 0.07 0.04 0.02 0.0152

              Molybdenum ug/g <0.5 0.5 0.0152

              Nickel ug/g <5 5 0.0152

              Selenium ug/g 5.8 1 0.5 0.0152

              Silver ug/g <0.02 0.02 0.0152

              Strontium ug/g <1 1 0.0152

              Thallium ug/g 0.2 0.1 0.1 0.0152

              Tin ug/g <2 2 0.0152

              Titanium ug/g <5 5 0.0152

              Uranium ug/g <0.1 0.1 0.0152

              Vanadium ug/g <1 1 0.0152

              Zinc ug/g <50 50 0.0152

   Lab Section 6

              Moisture % 76.63 8 0.02 0.0152

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG

Page 57 of 206

SRC Group # 2018-11595

Minnow Environmental Inc.

Sep 25, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Revised to include weights as per clients request. 9/25/19 TG

Page 58 of 206

SRC Group # 2018-11595

Minnow Environmental Inc.

Sep 25, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037308
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDCO_WCT-2-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0121

              Antimony ug/g <0.1 0.1 0.0121

              Arsenic ug/g <0.5 0.5 0.0121

              Barium ug/g <5 5 0.0121

              Beryllium ug/g <0.02 0.02 0.0121

              Boron ug/g <50 50 0.0121

              Cadmium ug/g <0.02 0.02 0.0121

              Chromium ug/g <5 5 0.0121

              Cobalt ug/g <5 5 0.0121

              Copper ug/g <5 5 0.0121

              Iron ug/g <50 50 0.0121

              Lead ug/g <0.5 0.5 0.0121

              Manganese ug/g <5 5 0.0121

              Mercury ug/g <0.02 0.02 0.0121

              Molybdenum ug/g <0.5 0.5 0.0121

              Nickel ug/g <5 5 0.0121

              Selenium ug/g 4.3 1 0.5 0.0121

              Silver ug/g <0.02 0.02 0.0121

              Strontium ug/g 1 1 1 0.0121

              Thallium ug/g <0.1 0.1 0.0121

              Tin ug/g <2 2 0.0121

              Titanium ug/g <5 5 0.0121

              Uranium ug/g <0.1 0.1 0.0121

              Vanadium ug/g <1 1 0.0121

              Zinc ug/g <50 50 0.0121

   Lab Section 6

              Moisture % 78.49 8 0.02 0.0121

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037309
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDCO_WCT-3-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 90 50 0.0062

              Antimony ug/g <0.1 0.1 0.0062

              Arsenic ug/g <0.5 0.5 0.0062

              Barium ug/g <5 5 0.0062

              Beryllium ug/g <0.02 0.02 0.0062

              Boron ug/g <50 50 0.0062

              Cadmium ug/g <0.02 0.02 0.0062

              Chromium ug/g <5 5 0.0062

              Cobalt ug/g <5 5 0.0062

              Copper ug/g <5 5 0.0062

              Iron ug/g 180 90 50 0.0062

              Lead ug/g <0.5 0.5 0.0062

              Manganese ug/g <5 5 0.0062

              Mercury ug/g <0.02 0.02 0.0062

              Molybdenum ug/g <0.5 0.5 0.0062

              Nickel ug/g <5 5 0.0062

              Selenium ug/g 6.6 2 0.5 0.0062

              Silver ug/g <0.02 0.02 0.0062

              Strontium ug/g 25 4 1 0.0062

              Thallium ug/g 0.1 0.1 0.1 0.0062

              Tin ug/g <2 2 0.0062

              Titanium ug/g 10 5 5 0.0062

              Uranium ug/g <0.1 0.1 0.0062

              Vanadium ug/g <1 1 0.0062

              Zinc ug/g <50 50 0.0062

   Lab Section 6

              Moisture % 74.49 7 0.02 0.0062

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037310
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDCO_WCT-4-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0124

              Antimony ug/g <0.1 0.1 0.0124

              Arsenic ug/g <0.5 0.5 0.0124

              Barium ug/g <5 5 0.0124

              Beryllium ug/g <0.02 0.02 0.0124

              Boron ug/g <50 50 0.0124

              Cadmium ug/g <0.02 0.02 0.0124

              Chromium ug/g <5 5 0.0124

              Cobalt ug/g <5 5 0.0124

              Copper ug/g <5 5 0.0124

              Iron ug/g <50 50 0.0124

              Lead ug/g <0.5 0.5 0.0124

              Manganese ug/g <5 5 0.0124

              Mercury ug/g 0.09 0.04 0.02 0.0124

              Molybdenum ug/g <0.5 0.5 0.0124

              Nickel ug/g <5 5 0.0124

              Selenium ug/g 4.7 1 0.5 0.0124

              Silver ug/g 0.02 0.02 0.02 0.0124

              Strontium ug/g 3 2 1 0.0124

              Thallium ug/g 0.1 0.1 0.1 0.0124

              Tin ug/g <2 2 0.0124

              Titanium ug/g <5 5 0.0124

              Uranium ug/g <0.1 0.1 0.0124

              Vanadium ug/g <1 1 0.0124

              Zinc ug/g <50 50 0.0124

   Lab Section 6

              Moisture % 72.59 7 0.02 0.0124

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037311
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDCO_WCT-5-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0094

              Antimony ug/g <0.1 0.1 0.0094

              Arsenic ug/g <0.5 0.5 0.0094

              Barium ug/g <5 5 0.0094

              Beryllium ug/g <0.02 0.02 0.0094

              Boron ug/g <50 50 0.0094

              Cadmium ug/g <0.02 0.02 0.0094

              Chromium ug/g <5 5 0.0094

              Cobalt ug/g <5 5 0.0094

              Copper ug/g <5 5 0.0094

              Iron ug/g <50 50 0.0094

              Lead ug/g <0.5 0.5 0.0094

              Manganese ug/g <5 5 0.0094

              Mercury ug/g <0.02 0.02 0.0094

              Molybdenum ug/g <0.5 0.5 0.0094

              Nickel ug/g <5 5 0.0094

              Selenium ug/g 3.4 1 0.5 0.0094

              Silver ug/g <0.02 0.02 0.0094

              Strontium ug/g <1 1 0.0094

              Thallium ug/g <0.1 0.1 0.0094

              Tin ug/g <2 2 0.0094

              Titanium ug/g <5 5 0.0094

              Uranium ug/g <0.1 0.1 0.0094

              Vanadium ug/g <1 1 0.0094

              Zinc ug/g <50 50 0.0094

   Lab Section 6

              Moisture % 72.19 7 0.02 0.0094

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037312
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDCO_WCT-6-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0093

              Antimony ug/g <0.1 0.1 0.0093

              Arsenic ug/g <0.5 0.5 0.0093

              Barium ug/g <5 5 0.0093

              Beryllium ug/g <0.02 0.02 0.0093

              Boron ug/g <50 50 0.0093

              Cadmium ug/g <0.02 0.02 0.0093

              Chromium ug/g <5 5 0.0093

              Cobalt ug/g <5 5 0.0093

              Copper ug/g <5 5 0.0093

              Iron ug/g <50 50 0.0093

              Lead ug/g <0.5 0.5 0.0093

              Manganese ug/g <5 5 0.0093

              Mercury ug/g 0.08 0.04 0.02 0.0093

              Molybdenum ug/g <0.5 0.5 0.0093

              Nickel ug/g <5 5 0.0093

              Selenium ug/g 4.9 1 0.5 0.0093

              Silver ug/g <0.02 0.02 0.0093

              Strontium ug/g 2 1 1 0.0093

              Thallium ug/g 0.1 0.1 0.1 0.0093

              Tin ug/g <2 2 0.0093

              Titanium ug/g <5 5 0.0093

              Uranium ug/g <0.1 0.1 0.0093

              Vanadium ug/g <1 1 0.0093

              Zinc ug/g <50 50 0.0093

   Lab Section 6

              Moisture % 70.49 7 0.02 0.0093

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037313
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDCO_WCT-7-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0102

              Antimony ug/g <0.1 0.1 0.0102

              Arsenic ug/g <0.5 0.5 0.0102

              Barium ug/g <5 5 0.0102

              Beryllium ug/g <0.02 0.02 0.0102

              Boron ug/g <50 50 0.0102

              Cadmium ug/g <0.02 0.02 0.0102

              Chromium ug/g <5 5 0.0102

              Cobalt ug/g <5 5 0.0102

              Copper ug/g <5 5 0.0102

              Iron ug/g <50 50 0.0102

              Lead ug/g <0.5 0.5 0.0102

              Manganese ug/g <5 5 0.0102

              Mercury ug/g <0.02 0.02 0.0102

              Molybdenum ug/g <0.5 0.5 0.0102

              Nickel ug/g <5 5 0.0102

              Selenium ug/g 6.0 2 0.5 0.0102

              Silver ug/g <0.02 0.02 0.0102

              Strontium ug/g <1 1 0.0102

              Thallium ug/g 0.1 0.1 0.1 0.0102

              Tin ug/g <2 2 0.0102

              Titanium ug/g <5 5 0.0102

              Uranium ug/g <0.1 0.1 0.0102

              Vanadium ug/g <1 1 0.0102

              Zinc ug/g <50 50 0.0102

   Lab Section 6

              Moisture % 69.25 7 0.02 0.0102

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037314
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDCO_WCT-8-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0084

              Antimony ug/g <0.1 0.1 0.0084

              Arsenic ug/g <0.5 0.5 0.0084

              Barium ug/g <5 5 0.0084

              Beryllium ug/g <0.02 0.02 0.0084

              Boron ug/g <50 50 0.0084

              Cadmium ug/g <0.02 0.02 0.0084

              Chromium ug/g <5 5 0.0084

              Cobalt ug/g <5 5 0.0084

              Copper ug/g <5 5 0.0084

              Iron ug/g 1200 200 50 0.0084

              Lead ug/g <0.5 0.5 0.0084

              Manganese ug/g <5 5 0.0084

              Mercury ug/g 0.03 0.02 0.02 0.0084

              Molybdenum ug/g <0.5 0.5 0.0084

              Nickel ug/g <5 5 0.0084

              Selenium ug/g 7.3 2 0.5 0.0084

              Silver ug/g <0.02 0.02 0.0084

              Strontium ug/g 3 2 1 0.0084

              Thallium ug/g 0.1 0.1 0.1 0.0084

              Tin ug/g <2 2 0.0084

              Titanium ug/g <5 5 0.0084

              Uranium ug/g <0.1 0.1 0.0084

              Vanadium ug/g <1 1 0.0084

              Zinc ug/g <50 50 0.0084

   Lab Section 6

              Moisture % 77.37 8 0.02 0.0084

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037315
Sep 07, 2018
TISSUE
09/07/2018 RG_EL1_WCT-1-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.012

              Antimony ug/g <0.1 0.1 0.012

              Arsenic ug/g <0.5 0.5 0.012

              Barium ug/g <5 5 0.012

              Beryllium ug/g <0.02 0.02 0.012

              Boron ug/g <50 50 0.012

              Cadmium ug/g <0.02 0.02 0.012

              Chromium ug/g <5 5 0.012

              Cobalt ug/g <5 5 0.012

              Copper ug/g <5 5 0.012

              Iron ug/g <50 50 0.012

              Lead ug/g <0.5 0.5 0.012

              Manganese ug/g <5 5 0.012

              Mercury ug/g 0.04 0.03 0.02 0.012

              Molybdenum ug/g <0.5 0.5 0.012

              Nickel ug/g <5 5 0.012

              Selenium ug/g 6.7 2 0.5 0.012

              Silver ug/g <0.02 0.02 0.012

              Strontium ug/g 2 1 1 0.012

              Thallium ug/g <0.1 0.1 0.012

              Tin ug/g <2 2 0.012

              Titanium ug/g <5 5 0.012

              Uranium ug/g <0.1 0.1 0.012

              Vanadium ug/g <1 1 0.012

              Zinc ug/g <50 50 0.012

   Lab Section 6

              Moisture % 75.91 8 0.02 0.012

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037316
Sep 07, 2018
TISSUE
09/07/2018 RG_EL1_WCT-2-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0104

              Antimony ug/g <0.1 0.1 0.0104

              Arsenic ug/g <0.5 0.5 0.0104

              Barium ug/g <5 5 0.0104

              Beryllium ug/g <0.02 0.02 0.0104

              Boron ug/g <50 50 0.0104

              Cadmium ug/g <0.02 0.02 0.0104

              Chromium ug/g <5 5 0.0104

              Cobalt ug/g <5 5 0.0104

              Copper ug/g <5 5 0.0104

              Iron ug/g <50 50 0.0104

              Lead ug/g <0.5 0.5 0.0104

              Manganese ug/g <5 5 0.0104

              Mercury ug/g 0.03 0.02 0.02 0.0104

              Molybdenum ug/g <0.5 0.5 0.0104

              Nickel ug/g <5 5 0.0104

              Selenium ug/g 7.8 2 0.5 0.0104

              Silver ug/g <0.02 0.02 0.0104

              Strontium ug/g 3 2 1 0.0104

              Thallium ug/g <0.1 0.1 0.0104

              Tin ug/g <2 2 0.0104

              Titanium ug/g <5 5 0.0104

              Uranium ug/g <0.1 0.1 0.0104

              Vanadium ug/g <1 1 0.0104

              Zinc ug/g <50 50 0.0104

   Lab Section 6

              Moisture % 75.43 8 0.02 0.0104

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037317
Sep 07, 2018
TISSUE
09/07/2018 RG_EL1_WCT-3-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0103

              Antimony ug/g <0.1 0.1 0.0103

              Arsenic ug/g <0.5 0.5 0.0103

              Barium ug/g <5 5 0.0103

              Beryllium ug/g <0.02 0.02 0.0103

              Boron ug/g <50 50 0.0103

              Cadmium ug/g <0.02 0.02 0.0103

              Chromium ug/g <5 5 0.0103

              Cobalt ug/g <5 5 0.0103

              Copper ug/g <5 5 0.0103

              Iron ug/g <50 50 0.0103

              Lead ug/g <0.5 0.5 0.0103

              Manganese ug/g <5 5 0.0103

              Mercury ug/g 0.04 0.03 0.02 0.0103

              Molybdenum ug/g <0.5 0.5 0.0103

              Nickel ug/g <5 5 0.0103

              Selenium ug/g 6.0 2 0.5 0.0103

              Silver ug/g <0.02 0.02 0.0103

              Strontium ug/g <1 1 0.0103

              Thallium ug/g <0.1 0.1 0.0103

              Tin ug/g <2 2 0.0103

              Titanium ug/g <5 5 0.0103

              Uranium ug/g <0.1 0.1 0.0103

              Vanadium ug/g <1 1 0.0103

              Zinc ug/g <50 50 0.0103

   Lab Section 6

              Moisture % 74.87 7 0.02 0.0103

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037318
Sep 07, 2018
TISSUE
09/07/2018 RG_EL1_WCT-4-M_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0148

              Antimony ug/g <0.1 0.1 0.0148

              Arsenic ug/g <0.5 0.5 0.0148

              Barium ug/g <5 5 0.0148

              Beryllium ug/g <0.02 0.02 0.0148

              Boron ug/g <50 50 0.0148

              Cadmium ug/g <0.02 0.02 0.0148

              Chromium ug/g <5 5 0.0148

              Cobalt ug/g <5 5 0.0148

              Copper ug/g <5 5 0.0148

              Iron ug/g <50 50 0.0148

              Lead ug/g <0.5 0.5 0.0148

              Manganese ug/g <5 5 0.0148

              Mercury ug/g <0.02 0.02 0.0148

              Molybdenum ug/g <0.5 0.5 0.0148

              Nickel ug/g <5 5 0.0148

              Selenium ug/g 6.1 2 0.5 0.0148

              Silver ug/g <0.02 0.02 0.0148

              Strontium ug/g <1 1 0.0148

              Thallium ug/g <0.1 0.1 0.0148

              Tin ug/g <2 2 0.0148

              Titanium ug/g <5 5 0.0148

              Uranium ug/g <0.1 0.1 0.0148

              Vanadium ug/g <1 1 0.0148

              Zinc ug/g <50 50 0.0148

   Lab Section 6

              Moisture % 75.50 8 0.02 0.0148

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037319
Sep 08, 2018
TISSUE
09/08/2018 RG_ELELKO_WCT-1-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0062

              Antimony ug/g <0.1 0.1 0.0062

              Arsenic ug/g <0.5 0.5 0.0062

              Barium ug/g <5 5 0.0062

              Beryllium ug/g <0.02 0.02 0.0062

              Boron ug/g <50 50 0.0062

              Cadmium ug/g <0.02 0.02 0.0062

              Chromium ug/g <5 5 0.0062

              Cobalt ug/g <5 5 0.0062

              Copper ug/g <5 5 0.0062

              Iron ug/g <50 50 0.0062

              Lead ug/g <0.5 0.5 0.0062

              Manganese ug/g <5 5 0.0062

              Mercury ug/g 0.05 0.03 0.02 0.0062

              Molybdenum ug/g <0.5 0.5 0.0062

              Nickel ug/g <5 5 0.0062

              Selenium ug/g 7.0 2 0.5 0.0062

              Silver ug/g <0.02 0.02 0.0062

              Strontium ug/g 2 1 1 0.0062

              Thallium ug/g <0.1 0.1 0.0062

              Tin ug/g <2 2 0.0062

              Titanium ug/g <5 5 0.0062

              Uranium ug/g <0.1 0.1 0.0062

              Vanadium ug/g <1 1 0.0062

              Zinc ug/g <50 50 0.0062

   Lab Section 6

              Moisture % 75.99 8 0.02 0.0062

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037320
Sep 08, 2018
TISSUE
09/08/2018 RG_ELELKO_WCT-2-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0097

              Antimony ug/g <0.1 0.1 0.0097

              Arsenic ug/g <0.5 0.5 0.0097

              Barium ug/g <5 5 0.0097

              Beryllium ug/g <0.02 0.02 0.0097

              Boron ug/g <50 50 0.0097

              Cadmium ug/g <0.02 0.02 0.0097

              Chromium ug/g <5 5 0.0097

              Cobalt ug/g <5 5 0.0097

              Copper ug/g <5 5 0.0097

              Iron ug/g <50 50 0.0097

              Lead ug/g <0.5 0.5 0.0097

              Manganese ug/g <5 5 0.0097

              Mercury ug/g 0.05 0.03 0.02 0.0097

              Molybdenum ug/g <0.5 0.5 0.0097

              Nickel ug/g <5 5 0.0097

              Selenium ug/g 8.3 2 0.5 0.0097

              Silver ug/g <0.02 0.02 0.0097

              Strontium ug/g <1 1 0.0097

              Thallium ug/g <0.1 0.1 0.0097

              Tin ug/g <2 2 0.0097

              Titanium ug/g <5 5 0.0097

              Uranium ug/g <0.1 0.1 0.0097

              Vanadium ug/g <1 1 0.0097

              Zinc ug/g <50 50 0.0097

   Lab Section 6

              Moisture % 75.07 8 0.02 0.0097

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037321
Sep 08, 2018
TISSUE
09/08/2018 RG_ELELKO_WCT-3-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0083

              Antimony ug/g <0.1 0.1 0.0083

              Arsenic ug/g <0.5 0.5 0.0083

              Barium ug/g <5 5 0.0083

              Beryllium ug/g <0.02 0.02 0.0083

              Boron ug/g <50 50 0.0083

              Cadmium ug/g <0.02 0.02 0.0083

              Chromium ug/g <5 5 0.0083

              Cobalt ug/g <5 5 0.0083

              Copper ug/g <5 5 0.0083

              Iron ug/g <50 50 0.0083

              Lead ug/g <0.5 0.5 0.0083

              Manganese ug/g <5 5 0.0083

              Mercury ug/g 0.13 0.05 0.02 0.0083

              Molybdenum ug/g <0.5 0.5 0.0083

              Nickel ug/g <5 5 0.0083

              Selenium ug/g 6.8 2 0.5 0.0083

              Silver ug/g <0.02 0.02 0.0083

              Strontium ug/g 4 2 1 0.0083

              Thallium ug/g <0.1 0.1 0.0083

              Tin ug/g <2 2 0.0083

              Titanium ug/g <5 5 0.0083

              Uranium ug/g <0.1 0.1 0.0083

              Vanadium ug/g <1 1 0.0083

              Zinc ug/g <50 50 0.0083

   Lab Section 6

              Moisture % 77.50 8 0.02 0.0083

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037322
Sep 08, 2018
TISSUE
09/08/2018 RG_ELELKO_WCT-4-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 60 60 50 0.0075

              Antimony ug/g <0.1 0.1 0.0075

              Arsenic ug/g <0.5 0.5 0.0075

              Barium ug/g <5 5 0.0075

              Beryllium ug/g <0.02 0.02 0.0075

              Boron ug/g <50 50 0.0075

              Cadmium ug/g <0.02 0.02 0.0075

              Chromium ug/g <5 5 0.0075

              Cobalt ug/g <5 5 0.0075

              Copper ug/g <5 5 0.0075

              Iron ug/g <50 50 0.0075

              Lead ug/g <0.5 0.5 0.0075

              Manganese ug/g <5 5 0.0075

              Mercury ug/g 0.10 0.04 0.02 0.0075

              Molybdenum ug/g <0.5 0.5 0.0075

              Nickel ug/g <5 5 0.0075

              Selenium ug/g 7.3 2 0.5 0.0075

              Silver ug/g <0.02 0.02 0.0075

              Strontium ug/g 2 1 1 0.0075

              Thallium ug/g <0.1 0.1 0.0075

              Tin ug/g <2 2 0.0075

              Titanium ug/g <5 5 0.0075

              Uranium ug/g <0.1 0.1 0.0075

              Vanadium ug/g <1 1 0.0075

              Zinc ug/g <50 50 0.0075

   Lab Section 6

              Moisture % 79.47 8 0.02 0.0075

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037323
Sep 08, 2018
TISSUE
09/08/2018 RG_ELELKO_WCT-5-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.017

              Antimony ug/g <0.1 0.1 0.017

              Arsenic ug/g <0.5 0.5 0.017

              Barium ug/g <5 5 0.017

              Beryllium ug/g <0.02 0.02 0.017

              Boron ug/g <50 50 0.017

              Cadmium ug/g <0.02 0.02 0.017

              Chromium ug/g <5 5 0.017

              Cobalt ug/g <5 5 0.017

              Copper ug/g <5 5 0.017

              Iron ug/g <50 50 0.017

              Lead ug/g <0.5 0.5 0.017

              Manganese ug/g <5 5 0.017

              Mercury ug/g 0.06 0.03 0.02 0.017

              Molybdenum ug/g <0.5 0.5 0.017

              Nickel ug/g <5 5 0.017

              Selenium ug/g 7.6 2 0.5 0.017

              Silver ug/g <0.02 0.02 0.017

              Strontium ug/g <1 1 0.017

              Thallium ug/g <0.1 0.1 0.017

              Tin ug/g <2 2 0.017

              Titanium ug/g <5 5 0.017

              Uranium ug/g <0.1 0.1 0.017

              Vanadium ug/g <1 1 0.017

              Zinc ug/g <50 50 0.017

   Lab Section 6

              Moisture % 75.93 8 0.02 0.017

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037324
Sep 08, 2018
TISSUE
09/08/2018 RG_ELELKO_WCT-6-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0107

              Antimony ug/g <0.1 0.1 0.0107

              Arsenic ug/g <0.5 0.5 0.0107

              Barium ug/g <5 5 0.0107

              Beryllium ug/g <0.02 0.02 0.0107

              Boron ug/g <50 50 0.0107

              Cadmium ug/g <0.02 0.02 0.0107

              Chromium ug/g <5 5 0.0107

              Cobalt ug/g <5 5 0.0107

              Copper ug/g <5 5 0.0107

              Iron ug/g <50 50 0.0107

              Lead ug/g <0.5 0.5 0.0107

              Manganese ug/g <5 5 0.0107

              Mercury ug/g 0.11 0.04 0.02 0.0107

              Molybdenum ug/g <0.5 0.5 0.0107

              Nickel ug/g <5 5 0.0107

              Selenium ug/g 9.2 2 0.5 0.0107

              Silver ug/g <0.02 0.02 0.0107

              Strontium ug/g 2 1 1 0.0107

              Thallium ug/g <0.1 0.1 0.0107

              Tin ug/g <2 2 0.0107

              Titanium ug/g <5 5 0.0107

              Uranium ug/g <0.1 0.1 0.0107

              Vanadium ug/g <1 1 0.0107

              Zinc ug/g <50 50 0.0107

   Lab Section 6

              Moisture % 76.18 8 0.02 0.0107

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG

Page 91 of 206

SRC Group # 2018-11595

Minnow Environmental Inc.

Sep 25, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Revised to include weights as per clients request. 9/25/19 TG

Page 92 of 206

SRC Group # 2018-11595

Minnow Environmental Inc.

Sep 25, 2019
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037325
Sep 08, 2018
TISSUE
09/08/2018 RG_ELELKO_WCT-7-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0092

              Antimony ug/g <0.1 0.1 0.0092

              Arsenic ug/g <0.5 0.5 0.0092

              Barium ug/g <5 5 0.0092

              Beryllium ug/g <0.02 0.02 0.0092

              Boron ug/g <50 50 0.0092

              Cadmium ug/g <0.02 0.02 0.0092

              Chromium ug/g <5 5 0.0092

              Cobalt ug/g <5 5 0.0092

              Copper ug/g <5 5 0.0092

              Iron ug/g <50 50 0.0092

              Lead ug/g <0.5 0.5 0.0092

              Manganese ug/g <5 5 0.0092

              Mercury ug/g 0.04 0.03 0.02 0.0092

              Molybdenum ug/g <0.5 0.5 0.0092

              Nickel ug/g <5 5 0.0092

              Selenium ug/g 5.7 1 0.5 0.0092

              Silver ug/g <0.02 0.02 0.0092

              Strontium ug/g <1 1 0.0092

              Thallium ug/g <0.1 0.1 0.0092

              Tin ug/g <2 2 0.0092

              Titanium ug/g <5 5 0.0092

              Uranium ug/g <0.1 0.1 0.0092

              Vanadium ug/g <1 1 0.0092

              Zinc ug/g <50 50 0.0092

   Lab Section 6

              Moisture % 79.01 8 0.02 0.0092

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037326
Sep 08, 2018
TISSUE
09/08/2018 RG_ELELKO_WCT-8-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 300 200 50 0.0054

              Antimony ug/g <0.1 0.1 0.0054

              Arsenic ug/g <0.5 0.5 0.0054

              Barium ug/g 9 5 5 0.0054

              Beryllium ug/g <0.02 0.02 0.0054

              Boron ug/g <50 50 0.0054

              Cadmium ug/g <0.02 0.02 0.0054

              Chromium ug/g <5 5 0.0054

              Cobalt ug/g <5 5 0.0054

              Copper ug/g <5 5 0.0054

              Iron ug/g 180 90 50 0.0054

              Lead ug/g <0.5 0.5 0.0054

              Manganese ug/g <5 5 0.0054

              Mercury ug/g 0.06 0.03 0.02 0.0054

              Molybdenum ug/g <0.5 0.5 0.0054

              Nickel ug/g <5 5 0.0054

              Selenium ug/g 8.1 2 0.5 0.0054

              Silver ug/g <0.02 0.02 0.0054

              Strontium ug/g 3 2 1 0.0054

              Thallium ug/g <0.1 0.1 0.0054

              Tin ug/g <2 2 0.0054

              Titanium ug/g <5 5 0.0054

              Uranium ug/g <0.1 0.1 0.0054

              Vanadium ug/g <1 1 0.0054

              Zinc ug/g <50 50 0.0054

   Lab Section 6

              Moisture % 75.23 8 0.02 0.0054

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037327
Sep 08, 2018
TISSUE
09/08/2018 RG_BULL_WCT-1-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0116

              Antimony ug/g <0.1 0.1 0.0116

              Arsenic ug/g <0.5 0.5 0.0116

              Barium ug/g <5 5 0.0116

              Beryllium ug/g <0.02 0.02 0.0116

              Boron ug/g <50 50 0.0116

              Cadmium ug/g <0.02 0.02 0.0116

              Chromium ug/g <5 5 0.0116

              Cobalt ug/g <5 5 0.0116

              Copper ug/g <5 5 0.0116

              Iron ug/g <50 50 0.0116

              Lead ug/g <0.5 0.5 0.0116

              Manganese ug/g <5 5 0.0116

              Mercury ug/g 0.04 0.03 0.02 0.0116

              Molybdenum ug/g <0.5 0.5 0.0116

              Nickel ug/g <5 5 0.0116

              Selenium ug/g 4.4 1 0.5 0.0116

              Silver ug/g <0.02 0.02 0.0116

              Strontium ug/g 1 1 1 0.0116

              Thallium ug/g <0.1 0.1 0.0116

              Tin ug/g <2 2 0.0116

              Titanium ug/g <5 5 0.0116

              Uranium ug/g <0.1 0.1 0.0116

              Vanadium ug/g <1 1 0.0116

              Zinc ug/g <50 50 0.0116

   Lab Section 6

              Moisture % 74.82 7 0.02 0.0116

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037328
Sep 08, 2018
TISSUE
09/08/2018 RG_BULL_WCT-2-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0088

              Antimony ug/g <0.1 0.1 0.0088

              Arsenic ug/g <0.5 0.5 0.0088

              Barium ug/g <5 5 0.0088

              Beryllium ug/g <0.02 0.02 0.0088

              Boron ug/g <50 50 0.0088

              Cadmium ug/g <0.02 0.02 0.0088

              Chromium ug/g <5 5 0.0088

              Cobalt ug/g <5 5 0.0088

              Copper ug/g <5 5 0.0088

              Iron ug/g <50 50 0.0088

              Lead ug/g <0.5 0.5 0.0088

              Manganese ug/g <5 5 0.0088

              Mercury ug/g 0.08 0.04 0.02 0.0088

              Molybdenum ug/g <0.5 0.5 0.0088

              Nickel ug/g <5 5 0.0088

              Selenium ug/g 3.9 1 0.5 0.0088

              Silver ug/g <0.02 0.02 0.0088

              Strontium ug/g 1 1 1 0.0088

              Thallium ug/g <0.1 0.1 0.0088

              Tin ug/g <2 2 0.0088

              Titanium ug/g <5 5 0.0088

              Uranium ug/g <0.1 0.1 0.0088

              Vanadium ug/g <1 1 0.0088

              Zinc ug/g <50 50 0.0088

   Lab Section 6

              Moisture % 53.91 5 0.02 0.0088

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037329
Sep 08, 2018
TISSUE
09/08/2018 RG_BULL_WCT-3-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0123

              Antimony ug/g <0.1 0.1 0.0123

              Arsenic ug/g <0.5 0.5 0.0123

              Barium ug/g <5 5 0.0123

              Beryllium ug/g <0.02 0.02 0.0123

              Boron ug/g <50 50 0.0123

              Cadmium ug/g <0.02 0.02 0.0123

              Chromium ug/g <5 5 0.0123

              Cobalt ug/g <5 5 0.0123

              Copper ug/g <5 5 0.0123

              Iron ug/g <50 50 0.0123

              Lead ug/g <0.5 0.5 0.0123

              Manganese ug/g <5 5 0.0123

              Mercury ug/g 0.04 0.03 0.02 0.0123

              Molybdenum ug/g <0.5 0.5 0.0123

              Nickel ug/g <5 5 0.0123

              Selenium ug/g 4.1 1 0.5 0.0123

              Silver ug/g <0.02 0.02 0.0123

              Strontium ug/g <1 1 0.0123

              Thallium ug/g <0.1 0.1 0.0123

              Tin ug/g <2 2 0.0123

              Titanium ug/g <5 5 0.0123

              Uranium ug/g <0.1 0.1 0.0123

              Vanadium ug/g <1 1 0.0123

              Zinc ug/g <50 50 0.0123

   Lab Section 6

              Moisture % 75.55 8 0.02 0.0123

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037330
Sep 08, 2018
TISSUE
09/08/2018 RG_BULL_WCT-4-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0161

              Antimony ug/g <0.1 0.1 0.0161

              Arsenic ug/g <0.5 0.5 0.0161

              Barium ug/g <5 5 0.0161

              Beryllium ug/g <0.02 0.02 0.0161

              Boron ug/g <50 50 0.0161

              Cadmium ug/g <0.02 0.02 0.0161

              Chromium ug/g <5 5 0.0161

              Cobalt ug/g <5 5 0.0161

              Copper ug/g <5 5 0.0161

              Iron ug/g <50 50 0.0161

              Lead ug/g <0.5 0.5 0.0161

              Manganese ug/g <5 5 0.0161

              Mercury ug/g 0.07 0.04 0.02 0.0161

              Molybdenum ug/g <0.5 0.5 0.0161

              Nickel ug/g <5 5 0.0161

              Selenium ug/g 5.2 1 0.5 0.0161

              Silver ug/g <0.02 0.02 0.0161

              Strontium ug/g 1 1 1 0.0161

              Thallium ug/g <0.1 0.1 0.0161

              Tin ug/g <2 2 0.0161

              Titanium ug/g <5 5 0.0161

              Uranium ug/g <0.1 0.1 0.0161

              Vanadium ug/g <1 1 0.0161

              Zinc ug/g <50 50 0.0161

   Lab Section 6

              Moisture % 77.47 8 0.02 0.0161

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037331
Sep 08, 2018
TISSUE
09/08/2018 RG_BULL_WCT-5-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0081

              Antimony ug/g <0.1 0.1 0.0081

              Arsenic ug/g <0.5 0.5 0.0081

              Barium ug/g <5 5 0.0081

              Beryllium ug/g <0.02 0.02 0.0081

              Boron ug/g <50 50 0.0081

              Cadmium ug/g <0.02 0.02 0.0081

              Chromium ug/g <5 5 0.0081

              Cobalt ug/g <5 5 0.0081

              Copper ug/g <5 5 0.0081

              Iron ug/g <50 50 0.0081

              Lead ug/g <0.5 0.5 0.0081

              Manganese ug/g <5 5 0.0081

              Mercury ug/g 0.20 0.05 0.02 0.0081

              Molybdenum ug/g <0.5 0.5 0.0081

              Nickel ug/g <5 5 0.0081

              Selenium ug/g 4.3 1 0.5 0.0081

              Silver ug/g <0.02 0.02 0.0081

              Strontium ug/g 1 1 1 0.0081

              Thallium ug/g <0.1 0.1 0.0081

              Tin ug/g <2 2 0.0081

              Titanium ug/g <5 5 0.0081

              Uranium ug/g <0.1 0.1 0.0081

              Vanadium ug/g <1 1 0.0081

              Zinc ug/g <50 50 0.0081

   Lab Section 6

              Moisture % 85.81 8 0.02 0.0081

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037332
Sep 08, 2018
TISSUE
09/08/2018 RG_BULL_WCT-6-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0224

              Antimony ug/g <0.1 0.1 0.0224

              Arsenic ug/g <0.5 0.5 0.0224

              Barium ug/g <5 5 0.0224

              Beryllium ug/g <0.02 0.02 0.0224

              Boron ug/g <50 50 0.0224

              Cadmium ug/g <0.02 0.02 0.0224

              Chromium ug/g <5 5 0.0224

              Cobalt ug/g <5 5 0.0224

              Copper ug/g <5 5 0.0224

              Iron ug/g <50 50 0.0224

              Lead ug/g <0.5 0.5 0.0224

              Manganese ug/g <5 5 0.0224

              Mercury ug/g 0.09 0.04 0.02 0.0224

              Molybdenum ug/g <0.5 0.5 0.0224

              Nickel ug/g <5 5 0.0224

              Selenium ug/g 5.2 1 0.5 0.0224

              Silver ug/g <0.02 0.02 0.0224

              Strontium ug/g <1 1 0.0224

              Thallium ug/g <0.1 0.1 0.0224

              Tin ug/g <2 2 0.0224

              Titanium ug/g <5 5 0.0224

              Uranium ug/g <0.1 0.1 0.0224

              Vanadium ug/g <1 1 0.0224

              Zinc ug/g <50 50 0.0224

   Lab Section 6

              Moisture % 76.94 8 0.02 0.0224

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037333
Sep 08, 2018
TISSUE
09/08/2018 RG_BULL_WCT-7-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0085

              Antimony ug/g <0.1 0.1 0.0085

              Arsenic ug/g <0.5 0.5 0.0085

              Barium ug/g <5 5 0.0085

              Beryllium ug/g <0.02 0.02 0.0085

              Boron ug/g <50 50 0.0085

              Cadmium ug/g <0.02 0.02 0.0085

              Chromium ug/g <5 5 0.0085

              Cobalt ug/g <5 5 0.0085

              Copper ug/g <5 5 0.0085

              Iron ug/g <50 50 0.0085

              Lead ug/g <0.5 0.5 0.0085

              Manganese ug/g <5 5 0.0085

              Mercury ug/g 0.07 0.04 0.02 0.0085

              Molybdenum ug/g <0.5 0.5 0.0085

              Nickel ug/g <5 5 0.0085

              Selenium ug/g 4.5 1 0.5 0.0085

              Silver ug/g <0.02 0.02 0.0085

              Strontium ug/g <1 1 0.0085

              Thallium ug/g <0.1 0.1 0.0085

              Tin ug/g <2 2 0.0085

              Titanium ug/g <5 5 0.0085

              Uranium ug/g <0.1 0.1 0.0085

              Vanadium ug/g <1 1 0.0085

              Zinc ug/g <50 50 0.0085

   Lab Section 6

              Moisture % 80.64 8 0.02 0.0085

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037334
Sep 08, 2018
TISSUE
09/08/2018 RG_BULL_WCT-8-M_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0128

              Antimony ug/g <0.1 0.1 0.0128

              Arsenic ug/g <0.5 0.5 0.0128

              Barium ug/g <5 5 0.0128

              Beryllium ug/g <0.02 0.02 0.0128

              Boron ug/g <50 50 0.0128

              Cadmium ug/g <0.02 0.02 0.0128

              Chromium ug/g <5 5 0.0128

              Cobalt ug/g <5 5 0.0128

              Copper ug/g <5 5 0.0128

              Iron ug/g <50 50 0.0128

              Lead ug/g <0.5 0.5 0.0128

              Manganese ug/g <5 5 0.0128

              Mercury ug/g 0.06 0.03 0.02 0.0128

              Molybdenum ug/g <0.5 0.5 0.0128

              Nickel ug/g <5 5 0.0128

              Selenium ug/g 4.9 1 0.5 0.0128

              Silver ug/g <0.02 0.02 0.0128

              Strontium ug/g <1 1 0.0128

              Thallium ug/g <0.1 0.1 0.0128

              Tin ug/g <2 2 0.0128

              Titanium ug/g <5 5 0.0128

              Uranium ug/g <0.1 0.1 0.0128

              Vanadium ug/g <1 1 0.0128

              Zinc ug/g <50 50 0.0128

   Lab Section 6

              Moisture % 78.43 8 0.02 0.0128

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037335
Sep 09, 2018
TISSUE
09/09/2018 RG_EL19_WCT-5-M_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0105

              Antimony ug/g <0.1 0.1 0.0105

              Arsenic ug/g <0.5 0.5 0.0105

              Barium ug/g <5 5 0.0105

              Beryllium ug/g <0.02 0.02 0.0105

              Boron ug/g <50 50 0.0105

              Cadmium ug/g <0.02 0.02 0.0105

              Chromium ug/g <5 5 0.0105

              Cobalt ug/g <5 5 0.0105

              Copper ug/g <5 5 0.0105

              Iron ug/g <50 50 0.0105

              Lead ug/g <0.5 0.5 0.0105

              Manganese ug/g <5 5 0.0105

              Mercury ug/g 0.09 0.04 0.02 0.0105

              Molybdenum ug/g <0.5 0.5 0.0105

              Nickel ug/g <5 5 0.0105

              Selenium ug/g 6.0 2 0.5 0.0105

              Silver ug/g <0.02 0.02 0.0105

              Strontium ug/g 3 2 1 0.0105

              Thallium ug/g <0.1 0.1 0.0105

              Tin ug/g <2 2 0.0105

              Titanium ug/g <5 5 0.0105

              Uranium ug/g <0.1 0.1 0.0105

              Vanadium ug/g <1 1 0.0105

              Zinc ug/g <50 50 0.0105

   Lab Section 6

              Moisture % 73.63 7 0.02 0.0105

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037336
Sep 09, 2018
TISSUE
09/09/2018 RG_EL19_WCT-6-M_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0139

              Antimony ug/g <0.1 0.1 0.0139

              Arsenic ug/g <0.5 0.5 0.0139

              Barium ug/g <5 5 0.0139

              Beryllium ug/g <0.02 0.02 0.0139

              Boron ug/g <50 50 0.0139

              Cadmium ug/g 0.02 0.02 0.02 0.0139

              Chromium ug/g <5 5 0.0139

              Cobalt ug/g <5 5 0.0139

              Copper ug/g <5 5 0.0139

              Iron ug/g <50 50 0.0139

              Lead ug/g <0.5 0.5 0.0139

              Manganese ug/g <5 5 0.0139

              Mercury ug/g 0.09 0.04 0.02 0.0139

              Molybdenum ug/g <0.5 0.5 0.0139

              Nickel ug/g <5 5 0.0139

              Selenium ug/g 5.9 1 0.5 0.0139

              Silver ug/g <0.02 0.02 0.0139

              Strontium ug/g <1 1 0.0139

              Thallium ug/g <0.1 0.1 0.0139

              Tin ug/g <2 2 0.0139

              Titanium ug/g <5 5 0.0139

              Uranium ug/g <0.1 0.1 0.0139

              Vanadium ug/g <1 1 0.0139

              Zinc ug/g <50 50 0.0139

   Lab Section 6

              Moisture % 77.20 8 0.02 0.0139

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037337
Sep 09, 2018
TISSUE
09/09/2018 RG_EL19_WCT-7-M_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0143

              Antimony ug/g <0.1 0.1 0.0143

              Arsenic ug/g <0.5 0.5 0.0143

              Barium ug/g <5 5 0.0143

              Beryllium ug/g <0.02 0.02 0.0143

              Boron ug/g <50 50 0.0143

              Cadmium ug/g <0.02 0.02 0.0143

              Chromium ug/g <5 5 0.0143

              Cobalt ug/g <5 5 0.0143

              Copper ug/g <5 5 0.0143

              Iron ug/g <50 50 0.0143

              Lead ug/g <0.5 0.5 0.0143

              Manganese ug/g <5 5 0.0143

              Mercury ug/g 0.10 0.04 0.02 0.0143

              Molybdenum ug/g <0.5 0.5 0.0143

              Nickel ug/g <5 5 0.0143

              Selenium ug/g 7.1 2 0.5 0.0143

              Silver ug/g <0.02 0.02 0.0143

              Strontium ug/g <1 1 0.0143

              Thallium ug/g <0.1 0.1 0.0143

              Tin ug/g <2 2 0.0143

              Titanium ug/g <5 5 0.0143

              Uranium ug/g <0.1 0.1 0.0143

              Vanadium ug/g <1 1 0.0143

              Zinc ug/g <50 50 0.0143

   Lab Section 6

              Moisture % 76.78 8 0.02 0.0143

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037338
Sep 10, 2018
TISSUE
09/10/2018 RG_EL19_WCT-8-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 50 50 50 0.0164

              Antimony ug/g <0.1 0.1 0.0164

              Arsenic ug/g <0.5 0.5 0.0164

              Barium ug/g <5 5 0.0164

              Beryllium ug/g <0.02 0.02 0.0164

              Boron ug/g <50 50 0.0164

              Cadmium ug/g <0.02 0.02 0.0164

              Chromium ug/g <5 5 0.0164

              Cobalt ug/g <5 5 0.0164

              Copper ug/g <5 5 0.0164

              Iron ug/g <50 50 0.0164

              Lead ug/g 0.6 0.6 0.5 0.0164

              Manganese ug/g <5 5 0.0164

              Mercury ug/g 0.10 0.04 0.02 0.0164

              Molybdenum ug/g <0.5 0.5 0.0164

              Nickel ug/g <5 5 0.0164

              Selenium ug/g 5.6 1 0.5 0.0164

              Silver ug/g <0.02 0.02 0.0164

              Strontium ug/g 2 1 1 0.0164

              Thallium ug/g <0.1 0.1 0.0164

              Tin ug/g <2 2 0.0164

              Titanium ug/g <5 5 0.0164

              Uranium ug/g <0.1 0.1 0.0164

              Vanadium ug/g <1 1 0.0164

              Zinc ug/g <50 50 0.0164

   Lab Section 6

              Moisture % 76.76 8 0.02 0.0164

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037339
Sep 10, 2018
TISSUE
09/10/2018 RG_EL1_WCT-5-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0195

              Antimony ug/g <0.1 0.1 0.0195

              Arsenic ug/g <0.5 0.5 0.0195

              Barium ug/g <5 5 0.0195

              Beryllium ug/g <0.02 0.02 0.0195

              Boron ug/g <50 50 0.0195

              Cadmium ug/g <0.02 0.02 0.0195

              Chromium ug/g <5 5 0.0195

              Cobalt ug/g <5 5 0.0195

              Copper ug/g <5 5 0.0195

              Iron ug/g <50 50 0.0195

              Lead ug/g <0.5 0.5 0.0195

              Manganese ug/g <5 5 0.0195

              Mercury ug/g 0.04 0.03 0.02 0.0195

              Molybdenum ug/g <0.5 0.5 0.0195

              Nickel ug/g <5 5 0.0195

              Selenium ug/g 8.8 2 0.5 0.0195

              Silver ug/g <0.02 0.02 0.0195

              Strontium ug/g <1 1 0.0195

              Thallium ug/g <0.1 0.1 0.0195

              Tin ug/g <2 2 0.0195

              Titanium ug/g <5 5 0.0195

              Uranium ug/g <0.1 0.1 0.0195

              Vanadium ug/g <1 1 0.0195

              Zinc ug/g <50 50 0.0195

   Lab Section 6

              Moisture % 77.25 8 0.02 0.0195

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037340
Sep 10, 2018
TISSUE
09/10/2018 RG_EL1_WCT-6-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0123

              Antimony ug/g <0.1 0.1 0.0123

              Arsenic ug/g <0.5 0.5 0.0123

              Barium ug/g <5 5 0.0123

              Beryllium ug/g <0.02 0.02 0.0123

              Boron ug/g <50 50 0.0123

              Cadmium ug/g <0.02 0.02 0.0123

              Chromium ug/g <5 5 0.0123

              Cobalt ug/g <5 5 0.0123

              Copper ug/g <5 5 0.0123

              Iron ug/g <50 50 0.0123

              Lead ug/g <0.5 0.5 0.0123

              Manganese ug/g <5 5 0.0123

              Mercury ug/g 0.06 0.03 0.02 0.0123

              Molybdenum ug/g <0.5 0.5 0.0123

              Nickel ug/g <5 5 0.0123

              Selenium ug/g 9.9 2 0.5 0.0123

              Silver ug/g <0.02 0.02 0.0123

              Strontium ug/g <1 1 0.0123

              Thallium ug/g <0.1 0.1 0.0123

              Tin ug/g <2 2 0.0123

              Titanium ug/g <5 5 0.0123

              Uranium ug/g <0.1 0.1 0.0123

              Vanadium ug/g <1 1 0.0123

              Zinc ug/g <50 50 0.0123

   Lab Section 6

              Moisture % 77.78 8 0.02 0.0123

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037341
Sep 10, 2018
TISSUE
09/10/2018 RG_EL1_WCT-7-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0173

              Antimony ug/g <0.1 0.1 0.0173

              Arsenic ug/g <0.5 0.5 0.0173

              Barium ug/g <5 5 0.0173

              Beryllium ug/g <0.02 0.02 0.0173

              Boron ug/g <50 50 0.0173

              Cadmium ug/g <0.02 0.02 0.0173

              Chromium ug/g <5 5 0.0173

              Cobalt ug/g <5 5 0.0173

              Copper ug/g <5 5 0.0173

              Iron ug/g <50 50 0.0173

              Lead ug/g <0.5 0.5 0.0173

              Manganese ug/g <5 5 0.0173

              Mercury ug/g 0.06 0.03 0.02 0.0173

              Molybdenum ug/g <0.5 0.5 0.0173

              Nickel ug/g <5 5 0.0173

              Selenium ug/g 6.8 2 0.5 0.0173

              Silver ug/g <0.02 0.02 0.0173

              Strontium ug/g 1 1 1 0.0173

              Thallium ug/g <0.1 0.1 0.0173

              Tin ug/g <2 2 0.0173

              Titanium ug/g <5 5 0.0173

              Uranium ug/g <0.1 0.1 0.0173

              Vanadium ug/g <1 1 0.0173

              Zinc ug/g <50 50 0.0173

   Lab Section 6

              Moisture % 74.88 7 0.02 0.0173

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037342
Sep 10, 2018
TISSUE
09/10/2018 RG_EL1_WCT-8-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0188

              Antimony ug/g <0.1 0.1 0.0188

              Arsenic ug/g <0.5 0.5 0.0188

              Barium ug/g <5 5 0.0188

              Beryllium ug/g <0.02 0.02 0.0188

              Boron ug/g <50 50 0.0188

              Cadmium ug/g <0.02 0.02 0.0188

              Chromium ug/g <5 5 0.0188

              Cobalt ug/g <5 5 0.0188

              Copper ug/g <5 5 0.0188

              Iron ug/g <50 50 0.0188

              Lead ug/g <0.5 0.5 0.0188

              Manganese ug/g <5 5 0.0188

              Mercury ug/g 0.05 0.03 0.02 0.0188

              Molybdenum ug/g <0.5 0.5 0.0188

              Nickel ug/g <5 5 0.0188

              Selenium ug/g 8.4 2 0.5 0.0188

              Silver ug/g <0.02 0.02 0.0188

              Strontium ug/g <1 1 0.0188

              Thallium ug/g <0.1 0.1 0.0188

              Tin ug/g <2 2 0.0188

              Titanium ug/g <5 5 0.0188

              Uranium ug/g <0.1 0.1 0.0188

              Vanadium ug/g <1 1 0.0188

              Zinc ug/g <50 50 0.0188

   Lab Section 6

              Moisture % 78.17 8 0.02 0.0188

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037343
Sep 10, 2018
TISSUE
09/10/2018 RG_HACKUS_WCT-1-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0055

              Antimony ug/g <0.1 0.1 0.0055

              Arsenic ug/g <0.5 0.5 0.0055

              Barium ug/g <5 5 0.0055

              Beryllium ug/g <0.02 0.02 0.0055

              Boron ug/g <50 50 0.0055

              Cadmium ug/g <0.02 0.02 0.0055

              Chromium ug/g <5 5 0.0055

              Cobalt ug/g <5 5 0.0055

              Copper ug/g <5 5 0.0055

              Iron ug/g 60 60 50 0.0055

              Lead ug/g <0.5 0.5 0.0055

              Manganese ug/g <5 5 0.0055

              Mercury ug/g <0.02 0.02 0.0055

              Molybdenum ug/g <0.5 0.5 0.0055

              Nickel ug/g <5 5 0.0055

              Selenium ug/g 12 2 0.5 0.0055

              Silver ug/g <0.02 0.02 0.0055

              Strontium ug/g <1 1 0.0055

              Thallium ug/g <0.1 0.1 0.0055

              Tin ug/g <2 2 0.0055

              Titanium ug/g <5 5 0.0055

              Uranium ug/g <0.1 0.1 0.0055

              Vanadium ug/g <1 1 0.0055

              Zinc ug/g <50 50 0.0055

   Lab Section 6

              Moisture % 81.39 8 0.02 0.0055

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037344
Sep 10, 2018
TISSUE
09/10/2018 RG_HACKUS_WCT-2-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0079

              Antimony ug/g <0.1 0.1 0.0079

              Arsenic ug/g 0.5 0.5 0.5 0.0079

              Barium ug/g <5 5 0.0079

              Beryllium ug/g <0.02 0.02 0.0079

              Boron ug/g <50 50 0.0079

              Cadmium ug/g <0.02 0.02 0.0079

              Chromium ug/g <5 5 0.0079

              Cobalt ug/g <5 5 0.0079

              Copper ug/g <5 5 0.0079

              Iron ug/g <50 50 0.0079

              Lead ug/g <0.5 0.5 0.0079

              Manganese ug/g <5 5 0.0079

              Mercury ug/g <0.02 0.02 0.0079

              Molybdenum ug/g <0.5 0.5 0.0079

              Nickel ug/g <5 5 0.0079

              Selenium ug/g 11 2 0.5 0.0079

              Silver ug/g <0.02 0.02 0.0079

              Strontium ug/g <1 1 0.0079

              Thallium ug/g 0.1 0.1 0.1 0.0079

              Tin ug/g <2 2 0.0079

              Titanium ug/g <5 5 0.0079

              Uranium ug/g <0.1 0.1 0.0079

              Vanadium ug/g <1 1 0.0079

              Zinc ug/g <50 50 0.0079

   Lab Section 6

              Moisture % 80.78 8 0.02 0.0079

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037345
Sep 10, 2018
TISSUE
09/10/2018 RG_HACKUS_WCT-3-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.013

              Antimony ug/g <0.1 0.1 0.013

              Arsenic ug/g <0.5 0.5 0.013

              Barium ug/g <5 5 0.013

              Beryllium ug/g <0.02 0.02 0.013

              Boron ug/g <50 50 0.013

              Cadmium ug/g <0.02 0.02 0.013

              Chromium ug/g <5 5 0.013

              Cobalt ug/g <5 5 0.013

              Copper ug/g <5 5 0.013

              Iron ug/g <50 50 0.013

              Lead ug/g <0.5 0.5 0.013

              Manganese ug/g <5 5 0.013

              Mercury ug/g 0.03 0.02 0.02 0.013

              Molybdenum ug/g <0.5 0.5 0.013

              Nickel ug/g <5 5 0.013

              Selenium ug/g 10 2 0.5 0.013

              Silver ug/g <0.02 0.02 0.013

              Strontium ug/g <1 1 0.013

              Thallium ug/g 0.1 0.1 0.1 0.013

              Tin ug/g <2 2 0.013

              Titanium ug/g <5 5 0.013

              Uranium ug/g <0.1 0.1 0.013

              Vanadium ug/g <1 1 0.013

              Zinc ug/g <50 50 0.013

   Lab Section 6

              Moisture % 78.32 8 0.02 0.013

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037346
Sep 10, 2018
TISSUE
09/10/2018 RG_HACKUS_WCT-4-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0041

              Antimony ug/g <0.1 0.1 0.0041

              Arsenic ug/g <0.5 0.5 0.0041

              Barium ug/g <5 5 0.0041

              Beryllium ug/g <0.02 0.02 0.0041

              Boron ug/g <50 50 0.0041

              Cadmium ug/g <0.02 0.02 0.0041

              Chromium ug/g <5 5 0.0041

              Cobalt ug/g <5 5 0.0041

              Copper ug/g <5 5 0.0041

              Iron ug/g <50 50 0.0041

              Lead ug/g <0.5 0.5 0.0041

              Manganese ug/g <5 5 0.0041

              Mercury ug/g <0.02 0.02 0.0041

              Molybdenum ug/g <0.5 0.5 0.0041

              Nickel ug/g <5 5 0.0041

              Selenium ug/g 10 2 0.5 0.0041

              Silver ug/g 0.03 0.02 0.02 0.0041

              Strontium ug/g 1 1 1 0.0041

              Thallium ug/g <0.1 0.1 0.0041

              Tin ug/g <2 2 0.0041

              Titanium ug/g <5 5 0.0041

              Uranium ug/g <0.1 0.1 0.0041

              Vanadium ug/g <1 1 0.0041

              Zinc ug/g <50 50 0.0041

   Lab Section 6

              Moisture % 71.69 7 0.02 0.0041

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037347
Sep 10, 2018
TISSUE
09/10/2018 RG_HACKUS_WCT-5-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 100 80 50 0.008

              Antimony ug/g <0.1 0.1 0.008

              Arsenic ug/g <0.5 0.5 0.008

              Barium ug/g <5 5 0.008

              Beryllium ug/g <0.02 0.02 0.008

              Boron ug/g <50 50 0.008

              Cadmium ug/g <0.02 0.02 0.008

              Chromium ug/g <5 5 0.008

              Cobalt ug/g <5 5 0.008

              Copper ug/g <5 5 0.008

              Iron ug/g 80 60 50 0.008

              Lead ug/g <0.5 0.5 0.008

              Manganese ug/g <5 5 0.008

              Mercury ug/g 0.05 0.03 0.02 0.008

              Molybdenum ug/g <0.5 0.5 0.008

              Nickel ug/g <5 5 0.008

              Selenium ug/g 9.7 2 0.5 0.008

              Silver ug/g <0.02 0.02 0.008

              Strontium ug/g 1 1 1 0.008

              Thallium ug/g <0.1 0.1 0.008

              Tin ug/g <2 2 0.008

              Titanium ug/g <5 5 0.008

              Uranium ug/g <0.1 0.1 0.008

              Vanadium ug/g <1 1 0.008

              Zinc ug/g <50 50 0.008

   Lab Section 6

              Moisture % 82.14 8 0.02 0.008

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037348
Sep 10, 2018
TISSUE
09/10/2018 RG_HACKUS_WCT-6-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0155

              Antimony ug/g <0.1 0.1 0.0155

              Arsenic ug/g <0.5 0.5 0.0155

              Barium ug/g <5 5 0.0155

              Beryllium ug/g <0.02 0.02 0.0155

              Boron ug/g <50 50 0.0155

              Cadmium ug/g <0.02 0.02 0.0155

              Chromium ug/g <5 5 0.0155

              Cobalt ug/g <5 5 0.0155

              Copper ug/g <5 5 0.0155

              Iron ug/g <50 50 0.0155

              Lead ug/g <0.5 0.5 0.0155

              Manganese ug/g <5 5 0.0155

              Mercury ug/g 0.03 0.02 0.02 0.0155

              Molybdenum ug/g <0.5 0.5 0.0155

              Nickel ug/g <5 5 0.0155

              Selenium ug/g 8.8 2 0.5 0.0155

              Silver ug/g <0.02 0.02 0.0155

              Strontium ug/g <1 1 0.0155

              Thallium ug/g 0.1 0.1 0.1 0.0155

              Tin ug/g <2 2 0.0155

              Titanium ug/g <5 5 0.0155

              Uranium ug/g <0.1 0.1 0.0155

              Vanadium ug/g <1 1 0.0155

              Zinc ug/g <50 50 0.0155

   Lab Section 6

              Moisture % 77.99 8 0.02 0.0155

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037349
Sep 10, 2018
TISSUE
09/10/2018 RG_HACKUS_WCT-7-M_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.009

              Antimony ug/g <0.1 0.1 0.009

              Arsenic ug/g <0.5 0.5 0.009

              Barium ug/g <5 5 0.009

              Beryllium ug/g <0.02 0.02 0.009

              Boron ug/g <50 50 0.009

              Cadmium ug/g 0.03 0.02 0.02 0.009

              Chromium ug/g <5 5 0.009

              Cobalt ug/g <5 5 0.009

              Copper ug/g <5 5 0.009

              Iron ug/g <50 50 0.009

              Lead ug/g <0.5 0.5 0.009

              Manganese ug/g <5 5 0.009

              Mercury ug/g <0.02 0.02 0.009

              Molybdenum ug/g <0.5 0.5 0.009

              Nickel ug/g <5 5 0.009

              Selenium ug/g 9.2 2 0.5 0.009

              Silver ug/g <0.02 0.02 0.009

              Strontium ug/g <1 1 0.009

              Thallium ug/g <0.1 0.1 0.009

              Tin ug/g <2 2 0.009

              Titanium ug/g <5 5 0.009

              Uranium ug/g <0.1 0.1 0.009

              Vanadium ug/g <1 1 0.009

              Zinc ug/g <50 50 0.009

   Lab Section 6

              Moisture % 75.83 8 0.02 0.009

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037350
Sep 11, 2018
TISSUE
09/11/2018 RG_MP1_WCT-1-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0185

              Antimony ug/g <0.1 0.1 0.0185

              Arsenic ug/g <0.5 0.5 0.0185

              Barium ug/g <5 5 0.0185

              Beryllium ug/g <0.02 0.02 0.0185

              Boron ug/g <50 50 0.0185

              Cadmium ug/g <0.02 0.02 0.0185

              Chromium ug/g <5 5 0.0185

              Cobalt ug/g <5 5 0.0185

              Copper ug/g <5 5 0.0185

              Iron ug/g <50 50 0.0185

              Lead ug/g <0.5 0.5 0.0185

              Manganese ug/g <5 5 0.0185

              Mercury ug/g 0.03 0.02 0.02 0.0185

              Molybdenum ug/g <0.5 0.5 0.0185

              Nickel ug/g <5 5 0.0185

              Selenium ug/g 9.9 2 0.5 0.0185

              Silver ug/g <0.02 0.02 0.0185

              Strontium ug/g <1 1 0.0185

              Thallium ug/g <0.1 0.1 0.0185

              Tin ug/g <2 2 0.0185

              Titanium ug/g <5 5 0.0185

              Uranium ug/g <0.1 0.1 0.0185

              Vanadium ug/g <1 1 0.0185

              Zinc ug/g <50 50 0.0185

   Lab Section 6

              Moisture % 66.01 7 0.02 0.0185

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037351
Sep 11, 2018
TISSUE
09/11/2018 RG_MP1_WCT-2-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.019

              Antimony ug/g <0.1 0.1 0.019

              Arsenic ug/g <0.5 0.5 0.019

              Barium ug/g <5 5 0.019

              Beryllium ug/g <0.02 0.02 0.019

              Boron ug/g <50 50 0.019

              Cadmium ug/g <0.02 0.02 0.019

              Chromium ug/g <5 5 0.019

              Cobalt ug/g <5 5 0.019

              Copper ug/g <5 5 0.019

              Iron ug/g <50 50 0.019

              Lead ug/g <0.5 0.5 0.019

              Manganese ug/g <5 5 0.019

              Mercury ug/g <0.02 0.02 0.019

              Molybdenum ug/g <0.5 0.5 0.019

              Nickel ug/g <5 5 0.019

              Selenium ug/g 11 2 0.5 0.019

              Silver ug/g <0.02 0.02 0.019

              Strontium ug/g <1 1 0.019

              Thallium ug/g <0.1 0.1 0.019

              Tin ug/g <2 2 0.019

              Titanium ug/g <5 5 0.019

              Uranium ug/g <0.1 0.1 0.019

              Vanadium ug/g <1 1 0.019

              Zinc ug/g <50 50 0.019

   Lab Section 6

              Moisture % 72.11 7 0.02 0.019

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037352
Sep 11, 2018
TISSUE
09/11/2018 RG_MP1_WCT-3-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0185

              Antimony ug/g <0.1 0.1 0.0185

              Arsenic ug/g <0.5 0.5 0.0185

              Barium ug/g <5 5 0.0185

              Beryllium ug/g <0.02 0.02 0.0185

              Boron ug/g <50 50 0.0185

              Cadmium ug/g <0.02 0.02 0.0185

              Chromium ug/g <5 5 0.0185

              Cobalt ug/g <5 5 0.0185

              Copper ug/g <5 5 0.0185

              Iron ug/g <50 50 0.0185

              Lead ug/g <0.5 0.5 0.0185

              Manganese ug/g <5 5 0.0185

              Mercury ug/g <0.02 0.02 0.0185

              Molybdenum ug/g <0.5 0.5 0.0185

              Nickel ug/g <5 5 0.0185

              Selenium ug/g 7.5 2 0.5 0.0185

              Silver ug/g <0.02 0.02 0.0185

              Strontium ug/g <1 1 0.0185

              Thallium ug/g <0.1 0.1 0.0185

              Tin ug/g <2 2 0.0185

              Titanium ug/g <5 5 0.0185

              Uranium ug/g <0.1 0.1 0.0185

              Vanadium ug/g <1 1 0.0185

              Zinc ug/g <50 50 0.0185

   Lab Section 6

              Moisture % 78.84 8 0.02 0.0185

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037353
Sep 11, 2018
TISSUE
09/11/2018 RG_MP1_WCT-4-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0198

              Antimony ug/g <0.1 0.1 0.0198

              Arsenic ug/g <0.5 0.5 0.0198

              Barium ug/g <5 5 0.0198

              Beryllium ug/g <0.02 0.02 0.0198

              Boron ug/g <50 50 0.0198

              Cadmium ug/g <0.02 0.02 0.0198

              Chromium ug/g <5 5 0.0198

              Cobalt ug/g <5 5 0.0198

              Copper ug/g <5 5 0.0198

              Iron ug/g <50 50 0.0198

              Lead ug/g <0.5 0.5 0.0198

              Manganese ug/g <5 5 0.0198

              Mercury ug/g <0.02 0.02 0.0198

              Molybdenum ug/g <0.5 0.5 0.0198

              Nickel ug/g <5 5 0.0198

              Selenium ug/g 10 2 0.5 0.0198

              Silver ug/g <0.02 0.02 0.0198

              Strontium ug/g <1 1 0.0198

              Thallium ug/g <0.1 0.1 0.0198

              Tin ug/g <2 2 0.0198

              Titanium ug/g <5 5 0.0198

              Uranium ug/g <0.1 0.1 0.0198

              Vanadium ug/g <1 1 0.0198

              Zinc ug/g <50 50 0.0198

   Lab Section 6

              Moisture % 77.17 8 0.02 0.0198

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037354
Sep 11, 2018
TISSUE
09/11/2018 RG_MP1_WCT-5-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0119

              Antimony ug/g <0.1 0.1 0.0119

              Arsenic ug/g <0.5 0.5 0.0119

              Barium ug/g <5 5 0.0119

              Beryllium ug/g <0.02 0.02 0.0119

              Boron ug/g <50 50 0.0119

              Cadmium ug/g <0.02 0.02 0.0119

              Chromium ug/g <5 5 0.0119

              Cobalt ug/g <5 5 0.0119

              Copper ug/g <5 5 0.0119

              Iron ug/g 200 100 50 0.0119

              Lead ug/g <0.5 0.5 0.0119

              Manganese ug/g <5 5 0.0119

              Mercury ug/g 0.05 0.03 0.02 0.0119

              Molybdenum ug/g <0.5 0.5 0.0119

              Nickel ug/g <5 5 0.0119

              Selenium ug/g 8.3 2 0.5 0.0119

              Silver ug/g <0.02 0.02 0.0119

              Strontium ug/g <1 1 0.0119

              Thallium ug/g <0.1 0.1 0.0119

              Tin ug/g <2 2 0.0119

              Titanium ug/g <5 5 0.0119

              Uranium ug/g <0.1 0.1 0.0119

              Vanadium ug/g <1 1 0.0119

              Zinc ug/g <50 50 0.0119

   Lab Section 6

              Moisture % 82.26 8 0.02 0.0119

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037355
Sep 11, 2018
TISSUE
09/11/2018 RG_MP1_WCT-6-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0187

              Antimony ug/g <0.1 0.1 0.0187

              Arsenic ug/g <0.5 0.5 0.0187

              Barium ug/g <5 5 0.0187

              Beryllium ug/g <0.02 0.02 0.0187

              Boron ug/g <50 50 0.0187

              Cadmium ug/g <0.02 0.02 0.0187

              Chromium ug/g <5 5 0.0187

              Cobalt ug/g <5 5 0.0187

              Copper ug/g <5 5 0.0187

              Iron ug/g <50 50 0.0187

              Lead ug/g <0.5 0.5 0.0187

              Manganese ug/g <5 5 0.0187

              Mercury ug/g <0.02 0.02 0.0187

              Molybdenum ug/g <0.5 0.5 0.0187

              Nickel ug/g <5 5 0.0187

              Selenium ug/g 9.5 2 0.5 0.0187

              Silver ug/g <0.02 0.02 0.0187

              Strontium ug/g <1 1 0.0187

              Thallium ug/g <0.1 0.1 0.0187

              Tin ug/g <2 2 0.0187

              Titanium ug/g <5 5 0.0187

              Uranium ug/g <0.1 0.1 0.0187

              Vanadium ug/g <1 1 0.0187

              Zinc ug/g <50 50 0.0187

   Lab Section 6

              Moisture % 81.38 8 0.02 0.0187

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037356
Sep 11, 2018
TISSUE
09/11/2018 RG_MP1_WCT-7-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0108

              Antimony ug/g <0.1 0.1 0.0108

              Arsenic ug/g <0.5 0.5 0.0108

              Barium ug/g <5 5 0.0108

              Beryllium ug/g <0.02 0.02 0.0108

              Boron ug/g <50 50 0.0108

              Cadmium ug/g <0.02 0.02 0.0108

              Chromium ug/g <5 5 0.0108

              Cobalt ug/g <5 5 0.0108

              Copper ug/g <5 5 0.0108

              Iron ug/g <50 50 0.0108

              Lead ug/g <0.5 0.5 0.0108

              Manganese ug/g <5 5 0.0108

              Mercury ug/g 0.03 0.02 0.02 0.0108

              Molybdenum ug/g <0.5 0.5 0.0108

              Nickel ug/g <5 5 0.0108

              Selenium ug/g 9.4 2 0.5 0.0108

              Silver ug/g <0.02 0.02 0.0108

              Strontium ug/g <1 1 0.0108

              Thallium ug/g <0.1 0.1 0.0108

              Tin ug/g <2 2 0.0108

              Titanium ug/g <5 5 0.0108

              Uranium ug/g <0.1 0.1 0.0108

              Vanadium ug/g <1 1 0.0108

              Zinc ug/g <50 50 0.0108

   Lab Section 6

              Moisture % 79.57 8 0.02 0.0108

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037357
Sep 11, 2018
TISSUE
09/11/2018 RG_MP1_WCT-8-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0139

              Antimony ug/g <0.1 0.1 0.0139

              Arsenic ug/g <0.5 0.5 0.0139

              Barium ug/g <5 5 0.0139

              Beryllium ug/g <0.02 0.02 0.0139

              Boron ug/g <50 50 0.0139

              Cadmium ug/g <0.02 0.02 0.0139

              Chromium ug/g <5 5 0.0139

              Cobalt ug/g <5 5 0.0139

              Copper ug/g <5 5 0.0139

              Iron ug/g <50 50 0.0139

              Lead ug/g <0.5 0.5 0.0139

              Manganese ug/g <5 5 0.0139

              Mercury ug/g <0.02 0.02 0.0139

              Molybdenum ug/g <0.5 0.5 0.0139

              Nickel ug/g <5 5 0.0139

              Selenium ug/g 9.2 2 0.5 0.0139

              Silver ug/g <0.02 0.02 0.0139

              Strontium ug/g <1 1 0.0139

              Thallium ug/g <0.1 0.1 0.0139

              Tin ug/g <2 2 0.0139

              Titanium ug/g <5 5 0.0139

              Uranium ug/g <0.1 0.1 0.0139

              Vanadium ug/g <1 1 0.0139

              Zinc ug/g <50 50 0.0139

   Lab Section 6

              Moisture % 77.65 8 0.02 0.0139

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037358
Sep 09, 2018
TISSUE
09/09/2018 RG_FODCH_WCT-1-M_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0095

              Antimony ug/g <0.1 0.1 0.0095

              Arsenic ug/g <0.5 0.5 0.0095

              Barium ug/g <5 5 0.0095

              Beryllium ug/g <0.02 0.02 0.0095

              Boron ug/g <50 50 0.0095

              Cadmium ug/g <0.02 0.02 0.0095

              Chromium ug/g <5 5 0.0095

              Cobalt ug/g <5 5 0.0095

              Copper ug/g <5 5 0.0095

              Iron ug/g <50 50 0.0095

              Lead ug/g <0.5 0.5 0.0095

              Manganese ug/g <5 5 0.0095

              Mercury ug/g <0.02 0.02 0.0095

              Molybdenum ug/g <0.5 0.5 0.0095

              Nickel ug/g <5 5 0.0095

              Selenium ug/g 10 2 0.5 0.0095

              Silver ug/g <0.02 0.02 0.0095

              Strontium ug/g <1 1 0.0095

              Thallium ug/g <0.1 0.1 0.0095

              Tin ug/g <2 2 0.0095

              Titanium ug/g <5 5 0.0095

              Uranium ug/g <0.1 0.1 0.0095

              Vanadium ug/g <1 1 0.0095

              Zinc ug/g <50 50 0.0095

   Lab Section 6

              Moisture % 75.06 8 0.02 0.0095

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037359
Sep 09, 2018
TISSUE
09/09/2018 RG_FODCH_WCT-2-M_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0148

              Antimony ug/g <0.1 0.1 0.0148

              Arsenic ug/g <0.5 0.5 0.0148

              Barium ug/g <5 5 0.0148

              Beryllium ug/g <0.02 0.02 0.0148

              Boron ug/g <50 50 0.0148

              Cadmium ug/g <0.02 0.02 0.0148

              Chromium ug/g <5 5 0.0148

              Cobalt ug/g <5 5 0.0148

              Copper ug/g <5 5 0.0148

              Iron ug/g <50 50 0.0148

              Lead ug/g <0.5 0.5 0.0148

              Manganese ug/g <5 5 0.0148

              Mercury ug/g <0.02 0.02 0.0148

              Molybdenum ug/g <0.5 0.5 0.0148

              Nickel ug/g <5 5 0.0148

              Selenium ug/g 8.8 2 0.5 0.0148

              Silver ug/g <0.02 0.02 0.0148

              Strontium ug/g <1 1 0.0148

              Thallium ug/g <0.1 0.1 0.0148

              Tin ug/g <2 2 0.0148

              Titanium ug/g <5 5 0.0148

              Uranium ug/g <0.1 0.1 0.0148

              Vanadium ug/g <1 1 0.0148

              Zinc ug/g <50 50 0.0148

   Lab Section 6

              Moisture % 74.24 7 0.02 0.0148

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037360
Sep 09, 2018
TISSUE
09/09/2018 RG_FODCH_WCT-3-M_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0201

              Antimony ug/g <0.1 0.1 0.0201

              Arsenic ug/g <0.5 0.5 0.0201

              Barium ug/g <5 5 0.0201

              Beryllium ug/g <0.02 0.02 0.0201

              Boron ug/g <50 50 0.0201

              Cadmium ug/g <0.02 0.02 0.0201

              Chromium ug/g <5 5 0.0201

              Cobalt ug/g <5 5 0.0201

              Copper ug/g <5 5 0.0201

              Iron ug/g <50 50 0.0201

              Lead ug/g <0.5 0.5 0.0201

              Manganese ug/g <5 5 0.0201

              Mercury ug/g <0.02 0.02 0.0201

              Molybdenum ug/g <0.5 0.5 0.0201

              Nickel ug/g <5 5 0.0201

              Selenium ug/g 11 2 0.5 0.0201

              Silver ug/g <0.02 0.02 0.0201

              Strontium ug/g <1 1 0.0201

              Thallium ug/g <0.1 0.1 0.0201

              Tin ug/g <2 2 0.0201

              Titanium ug/g <5 5 0.0201

              Uranium ug/g <0.1 0.1 0.0201

              Vanadium ug/g <1 1 0.0201

              Zinc ug/g <50 50 0.0201

   Lab Section 6

              Moisture % 74.84 7 0.02 0.0201

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037361
Sep 09, 2018
TISSUE
09/09/2018 RG_FODCH_WCT-4-M_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0185

              Antimony ug/g <0.1 0.1 0.0185

              Arsenic ug/g <0.5 0.5 0.0185

              Barium ug/g <5 5 0.0185

              Beryllium ug/g <0.02 0.02 0.0185

              Boron ug/g <50 50 0.0185

              Cadmium ug/g <0.02 0.02 0.0185

              Chromium ug/g <5 5 0.0185

              Cobalt ug/g <5 5 0.0185

              Copper ug/g <5 5 0.0185

              Iron ug/g <50 50 0.0185

              Lead ug/g <0.5 0.5 0.0185

              Manganese ug/g <5 5 0.0185

              Mercury ug/g <0.02 0.02 0.0185

              Molybdenum ug/g <0.5 0.5 0.0185

              Nickel ug/g <5 5 0.0185

              Selenium ug/g 12 2 0.5 0.0185

              Silver ug/g <0.02 0.02 0.0185

              Strontium ug/g <1 1 0.0185

              Thallium ug/g <0.1 0.1 0.0185

              Tin ug/g <2 2 0.0185

              Titanium ug/g <5 5 0.0185

              Uranium ug/g <0.1 0.1 0.0185

              Vanadium ug/g <1 1 0.0185

              Zinc ug/g <50 50 0.0185

   Lab Section 6

              Moisture % 76.23 8 0.02 0.0185

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037362
Sep 09, 2018
TISSUE
09/09/2018 RG_FODCH_WCT-5-M_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0174

              Antimony ug/g <0.1 0.1 0.0174

              Arsenic ug/g <0.5 0.5 0.0174

              Barium ug/g <5 5 0.0174

              Beryllium ug/g <0.02 0.02 0.0174

              Boron ug/g <50 50 0.0174

              Cadmium ug/g <0.02 0.02 0.0174

              Chromium ug/g <5 5 0.0174

              Cobalt ug/g <5 5 0.0174

              Copper ug/g <5 5 0.0174

              Iron ug/g <50 50 0.0174

              Lead ug/g <0.5 0.5 0.0174

              Manganese ug/g <5 5 0.0174

              Mercury ug/g <0.02 0.02 0.0174

              Molybdenum ug/g <0.5 0.5 0.0174

              Nickel ug/g <5 5 0.0174

              Selenium ug/g 8.7 2 0.5 0.0174

              Silver ug/g <0.02 0.02 0.0174

              Strontium ug/g <1 1 0.0174

              Thallium ug/g <0.1 0.1 0.0174

              Tin ug/g <2 2 0.0174

              Titanium ug/g <5 5 0.0174

              Uranium ug/g <0.1 0.1 0.0174

              Vanadium ug/g <1 1 0.0174

              Zinc ug/g <50 50 0.0174

   Lab Section 6

              Moisture % 77.79 8 0.02 0.0174

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037363
Sep 11, 2018
TISSUE
09/11/2018 RG_FODCH_WCT-6-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 50 50 50 0.0154

              Antimony ug/g <0.1 0.1 0.0154

              Arsenic ug/g <0.5 0.5 0.0154

              Barium ug/g <5 5 0.0154

              Beryllium ug/g <0.02 0.02 0.0154

              Boron ug/g <50 50 0.0154

              Cadmium ug/g <0.02 0.02 0.0154

              Chromium ug/g <5 5 0.0154

              Cobalt ug/g <5 5 0.0154

              Copper ug/g <5 5 0.0154

              Iron ug/g <50 50 0.0154

              Lead ug/g <0.5 0.5 0.0154

              Manganese ug/g <5 5 0.0154

              Mercury ug/g <0.02 0.02 0.0154

              Molybdenum ug/g <0.5 0.5 0.0154

              Nickel ug/g <5 5 0.0154

              Selenium ug/g 11 2 0.5 0.0154

              Silver ug/g <0.02 0.02 0.0154

              Strontium ug/g <1 1 0.0154

              Thallium ug/g <0.1 0.1 0.0154

              Tin ug/g <2 2 0.0154

              Titanium ug/g <5 5 0.0154

              Uranium ug/g <0.1 0.1 0.0154

              Vanadium ug/g <1 1 0.0154

              Zinc ug/g <50 50 0.0154

   Lab Section 6

              Moisture % 76.94 8 0.02 0.0154

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037364
Sep 11, 2018
TISSUE
09/11/2018 RG_FODCH_WCT-7-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0229

              Antimony ug/g <0.1 0.1 0.0229

              Arsenic ug/g <0.5 0.5 0.0229

              Barium ug/g <5 5 0.0229

              Beryllium ug/g <0.02 0.02 0.0229

              Boron ug/g <50 50 0.0229

              Cadmium ug/g <0.02 0.02 0.0229

              Chromium ug/g <5 5 0.0229

              Cobalt ug/g <5 5 0.0229

              Copper ug/g <5 5 0.0229

              Iron ug/g <50 50 0.0229

              Lead ug/g <0.5 0.5 0.0229

              Manganese ug/g <5 5 0.0229

              Mercury ug/g <0.02 0.02 0.0229

              Molybdenum ug/g <0.5 0.5 0.0229

              Nickel ug/g <5 5 0.0229

              Selenium ug/g 11 2 0.5 0.0229

              Silver ug/g <0.02 0.02 0.0229

              Strontium ug/g <1 1 0.0229

              Thallium ug/g <0.1 0.1 0.0229

              Tin ug/g <2 2 0.0229

              Titanium ug/g <5 5 0.0229

              Uranium ug/g <0.1 0.1 0.0229

              Vanadium ug/g <1 1 0.0229

              Zinc ug/g <50 50 0.0229

   Lab Section 6

              Moisture % 80.71 8 0.02 0.0229

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037365
Sep 11, 2018
TISSUE
09/11/2018 RG_FODCH_WCT-8-M_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0072

              Antimony ug/g <0.1 0.1 0.0072

              Arsenic ug/g <0.5 0.5 0.0072

              Barium ug/g <5 5 0.0072

              Beryllium ug/g <0.02 0.02 0.0072

              Boron ug/g <50 50 0.0072

              Cadmium ug/g <0.02 0.02 0.0072

              Chromium ug/g <5 5 0.0072

              Cobalt ug/g <5 5 0.0072

              Copper ug/g <5 5 0.0072

              Iron ug/g <50 50 0.0072

              Lead ug/g <0.5 0.5 0.0072

              Manganese ug/g <5 5 0.0072

              Mercury ug/g <0.02 0.02 0.0072

              Molybdenum ug/g <0.5 0.5 0.0072

              Nickel ug/g <5 5 0.0072

              Selenium ug/g 11 2 0.5 0.0072

              Silver ug/g <0.02 0.02 0.0072

              Strontium ug/g <1 1 0.0072

              Thallium ug/g <0.1 0.1 0.0072

              Tin ug/g <2 2 0.0072

              Titanium ug/g <5 5 0.0072

              Uranium ug/g <0.1 0.1 0.0072

              Vanadium ug/g <1 1 0.0072

              Zinc ug/g <50 50 0.0072

   Lab Section 6

              Moisture % 87.39 9 0.02 0.0072

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037366
Sep 12, 2018
TISSUE
09/12/2018 RG_LIDSL_WCT-1-M_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0161

              Antimony ug/g <0.1 0.1 0.0161

              Arsenic ug/g <0.5 0.5 0.0161

              Barium ug/g <5 5 0.0161

              Beryllium ug/g <0.02 0.02 0.0161

              Boron ug/g <50 50 0.0161

              Cadmium ug/g <0.02 0.02 0.0161

              Chromium ug/g <5 5 0.0161

              Cobalt ug/g <5 5 0.0161

              Copper ug/g <5 5 0.0161

              Iron ug/g <50 50 0.0161

              Lead ug/g <0.5 0.5 0.0161

              Manganese ug/g <5 5 0.0161

              Mercury ug/g 0.04 0.03 0.02 0.0161

              Molybdenum ug/g <0.5 0.5 0.0161

              Nickel ug/g <5 5 0.0161

              Selenium ug/g 25 4 0.5 0.0161

              Silver ug/g <0.02 0.02 0.0161

              Strontium ug/g <1 1 0.0161

              Thallium ug/g <0.1 0.1 0.0161

              Tin ug/g <2 2 0.0161

              Titanium ug/g <5 5 0.0161

              Uranium ug/g <0.1 0.1 0.0161

              Vanadium ug/g <1 1 0.0161

              Zinc ug/g <50 50 0.0161

   Lab Section 6

              Moisture % 78.50 8 0.02 0.0161

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037367
Sep 12, 2018
TISSUE
09/12/2018 RG_LI8_WCT-1-M_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.01

              Antimony ug/g <0.1 0.1 0.01

              Arsenic ug/g <0.5 0.5 0.01

              Barium ug/g <5 5 0.01

              Beryllium ug/g <0.02 0.02 0.01

              Boron ug/g <50 50 0.01

              Cadmium ug/g <0.02 0.02 0.01

              Chromium ug/g <5 5 0.01

              Cobalt ug/g <5 5 0.01

              Copper ug/g <5 5 0.01

              Iron ug/g <50 50 0.01

              Lead ug/g <0.5 0.5 0.01

              Manganese ug/g <5 5 0.01

              Mercury ug/g 0.03 0.02 0.02 0.01

              Molybdenum ug/g <0.5 0.5 0.01

              Nickel ug/g <5 5 0.01

              Selenium ug/g 9.5 2 0.5 0.01

              Silver ug/g <0.02 0.02 0.01

              Strontium ug/g 1 1 1 0.01

              Thallium ug/g <0.1 0.1 0.01

              Tin ug/g <2 2 0.01

              Titanium ug/g <5 5 0.01

              Uranium ug/g <0.1 0.1 0.01

              Vanadium ug/g <1 1 0.01

              Zinc ug/g <50 50 0.01

   Lab Section 6

              Moisture % 82.26 8 0.02 0.01

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037368
Sep 12, 2018
TISSUE
09/12/2018 RG_HACKUS_WCT-8-M_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.019

              Antimony ug/g <0.1 0.1 0.019

              Arsenic ug/g <0.5 0.5 0.019

              Barium ug/g <5 5 0.019

              Beryllium ug/g <0.02 0.02 0.019

              Boron ug/g <50 50 0.019

              Cadmium ug/g <0.02 0.02 0.019

              Chromium ug/g <5 5 0.019

              Cobalt ug/g <5 5 0.019

              Copper ug/g <5 5 0.019

              Iron ug/g <50 50 0.019

              Lead ug/g <0.5 0.5 0.019

              Manganese ug/g <5 5 0.019

              Mercury ug/g 0.04 0.03 0.02 0.019

              Molybdenum ug/g <0.5 0.5 0.019

              Nickel ug/g <5 5 0.019

              Selenium ug/g 9.1 2 0.5 0.019

              Silver ug/g <0.02 0.02 0.019

              Strontium ug/g <1 1 0.019

              Thallium ug/g 0.1 0.1 0.1 0.019

              Tin ug/g <2 2 0.019

              Titanium ug/g <5 5 0.019

              Uranium ug/g <0.1 0.1 0.019

              Vanadium ug/g <1 1 0.019

              Zinc ug/g <50 50 0.019

   Lab Section 6

              Moisture % 78.30 8 0.02 0.019

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037369
Sep 12, 2018
TISSUE
09/12/2018 RG_HACKUS_WCT-9-M_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g Not Reported 0.5

              Antimony ug/g Not Reported 0.02

              Arsenic ug/g Not Reported 0.01

              Barium ug/g Not Reported 0.01

              Beryllium ug/g Not Reported 0.002

              Boron ug/g Not Reported 0.2

              Cadmium ug/g Not Reported 0.002

              Chromium ug/g Not Reported 0.1

              Cobalt ug/g Not Reported 0.002

              Copper ug/g Not Reported 0.01

              Iron ug/g Not Reported 0.5

              Lead ug/g Not Reported 0.002

              Manganese ug/g Not Reported 0.02

              Mercury ug/g Not Reported 0.001

              Molybdenum ug/g Not Reported 0.02

              Nickel ug/g Not Reported 0.01

              Selenium ug/g Not Reported 0.01

              Silver ug/g Not Reported 0.002

              Strontium ug/g Not Reported 0.02

              Thallium ug/g Not Reported 0.01

              Tin ug/g Not Reported 0.01

              Titanium ug/g Not Reported 0.01

              Uranium ug/g Not Reported 0.001

              Vanadium ug/g Not Reported 0.02

              Zinc ug/g Not Reported 0.1

   Lab Section 6

              Moisture % Not Reported 0.02

Not analyzed due to insufficient sample.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037370
Sep 13, 2018
TISSUE
09/13/2018 RG_MOYIE_WCT-1-M_20180913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.009

              Antimony ug/g <0.1 0.1 0.009

              Arsenic ug/g <0.5 0.5 0.009

              Barium ug/g <5 5 0.009

              Beryllium ug/g <0.02 0.02 0.009

              Boron ug/g <50 50 0.009

              Cadmium ug/g <0.02 0.02 0.009

              Chromium ug/g <5 5 0.009

              Cobalt ug/g <5 5 0.009

              Copper ug/g <5 5 0.009

              Iron ug/g <50 50 0.009

              Lead ug/g 0.6 0.6 0.5 0.009

              Manganese ug/g <5 5 0.009

              Mercury ug/g 0.23 0.06 0.02 0.009

              Molybdenum ug/g <0.5 0.5 0.009

              Nickel ug/g <5 5 0.009

              Selenium ug/g 0.7 0.6 0.5 0.009

              Silver ug/g 0.06 0.03 0.02 0.009

              Strontium ug/g 2 1 1 0.009

              Thallium ug/g <0.1 0.1 0.009

              Tin ug/g <2 2 0.009

              Titanium ug/g 7 5 5 0.009

              Uranium ug/g <0.1 0.1 0.009

              Vanadium ug/g <1 1 0.009

              Zinc ug/g <50 50 0.009

   Lab Section 6

              Moisture % 80.42 8 0.02 0.009

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Revised to include weights as per clients request. 9/25/19 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037371
Sep 13, 2018
TISSUE
09/13/2018 RG_MOYIE_WCT-2-M_20180913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0118

              Antimony ug/g <0.1 0.1 0.0118

              Arsenic ug/g 0.7 0.5 0.5 0.0118

              Barium ug/g <5 5 0.0118

              Beryllium ug/g <0.02 0.02 0.0118

              Boron ug/g <50 50 0.0118

              Cadmium ug/g <0.02 0.02 0.0118

              Chromium ug/g <5 5 0.0118

              Cobalt ug/g <5 5 0.0118

              Copper ug/g <5 5 0.0118

              Iron ug/g <50 50 0.0118

              Lead ug/g <0.5 0.5 0.0118

              Manganese ug/g <5 5 0.0118

              Mercury ug/g 0.41 0.06 0.02 0.0118

              Molybdenum ug/g <0.5 0.5 0.0118

              Nickel ug/g <5 5 0.0118

              Selenium ug/g 0.8 0.6 0.5 0.0118

              Silver ug/g <0.02 0.02 0.0118

              Strontium ug/g 1 1 1 0.0118

              Thallium ug/g <0.1 0.1 0.0118

              Tin ug/g <2 2 0.0118

              Titanium ug/g <5 5 0.0118

              Uranium ug/g <0.1 0.1 0.0118

              Vanadium ug/g <1 1 0.0118

              Zinc ug/g <50 50 0.0118

   Lab Section 6

              Moisture % 79.88 8 0.02 0.0118

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037372
Sep 13, 2018
TISSUE
09/13/2018 RG_MOYIE_WCT-3-M_20180913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0179

              Antimony ug/g <0.1 0.1 0.0179

              Arsenic ug/g <0.5 0.5 0.0179

              Barium ug/g <5 5 0.0179

              Beryllium ug/g <0.02 0.02 0.0179

              Boron ug/g <50 50 0.0179

              Cadmium ug/g <0.02 0.02 0.0179

              Chromium ug/g <5 5 0.0179

              Cobalt ug/g <5 5 0.0179

              Copper ug/g <5 5 0.0179

              Iron ug/g <50 50 0.0179

              Lead ug/g <0.5 0.5 0.0179

              Manganese ug/g <5 5 0.0179

              Mercury ug/g 0.59 0.09 0.02 0.0179

              Molybdenum ug/g <0.5 0.5 0.0179

              Nickel ug/g <5 5 0.0179

              Selenium ug/g <0.5 0.5 0.0179

              Silver ug/g <0.02 0.02 0.0179

              Strontium ug/g <1 1 0.0179

              Thallium ug/g <0.1 0.1 0.0179

              Tin ug/g <2 2 0.0179

              Titanium ug/g <5 5 0.0179

              Uranium ug/g <0.1 0.1 0.0179

              Vanadium ug/g <1 1 0.0179

              Zinc ug/g <50 50 0.0179

   Lab Section 6

              Moisture % 82.65 8 0.02 0.0179

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Revised to include weights as per clients request. 9/25/19 TG
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Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2
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www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037373
Sep 13, 2018
TISSUE
09/13/2018 RG_MOYIE_WCT-4-M_20180913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0135

              Antimony ug/g <0.1 0.1 0.0135

              Arsenic ug/g <0.5 0.5 0.0135

              Barium ug/g <5 5 0.0135

              Beryllium ug/g <0.02 0.02 0.0135

              Boron ug/g <50 50 0.0135

              Cadmium ug/g <0.02 0.02 0.0135

              Chromium ug/g <5 5 0.0135

              Cobalt ug/g <5 5 0.0135

              Copper ug/g <5 5 0.0135

              Iron ug/g <50 50 0.0135

              Lead ug/g <0.5 0.5 0.0135

              Manganese ug/g <5 5 0.0135

              Mercury ug/g 0.26 0.06 0.02 0.0135

              Molybdenum ug/g <0.5 0.5 0.0135

              Nickel ug/g <5 5 0.0135

              Selenium ug/g 0.7 0.6 0.5 0.0135

              Silver ug/g <0.02 0.02 0.0135

              Strontium ug/g 2 1 1 0.0135

              Thallium ug/g <0.1 0.1 0.0135

              Tin ug/g <2 2 0.0135

              Titanium ug/g <5 5 0.0135

              Uranium ug/g <0.1 0.1 0.0135

              Vanadium ug/g <1 1 0.0135

              Zinc ug/g <50 50 0.0135

   Lab Section 6

              Moisture % 75.99 8 0.02 0.0135

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037374
Sep 13, 2018
TISSUE
09/13/2018 RG_MOYIE_WCT-5-M_20180913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0201

              Antimony ug/g <0.1 0.1 0.0201

              Arsenic ug/g <0.5 0.5 0.0201

              Barium ug/g <5 5 0.0201

              Beryllium ug/g <0.02 0.02 0.0201

              Boron ug/g <50 50 0.0201

              Cadmium ug/g <0.02 0.02 0.0201

              Chromium ug/g <5 5 0.0201

              Cobalt ug/g <5 5 0.0201

              Copper ug/g <5 5 0.0201

              Iron ug/g <50 50 0.0201

              Lead ug/g <0.5 0.5 0.0201

              Manganese ug/g <5 5 0.0201

              Mercury ug/g 0.35 0.09 0.02 0.0201

              Molybdenum ug/g <0.5 0.5 0.0201

              Nickel ug/g <5 5 0.0201

              Selenium ug/g 0.5 0.5 0.5 0.0201

              Silver ug/g <0.02 0.02 0.0201

              Strontium ug/g 1 1 1 0.0201

              Thallium ug/g <0.1 0.1 0.0201

              Tin ug/g <2 2 0.0201

              Titanium ug/g <5 5 0.0201

              Uranium ug/g <0.1 0.1 0.0201

              Vanadium ug/g <1 1 0.0201

              Zinc ug/g <50 50 0.0201

   Lab Section 6

              Moisture % 75.71 8 0.02 0.0201

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037375
Sep 13, 2018
TISSUE
09/13/2018 RG_MOYIE_WCT-6-M_20180913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0111

              Antimony ug/g <0.1 0.1 0.0111

              Arsenic ug/g 0.8 0.5 0.5 0.0111

              Barium ug/g <5 5 0.0111

              Beryllium ug/g <0.02 0.02 0.0111

              Boron ug/g <50 50 0.0111

              Cadmium ug/g <0.02 0.02 0.0111

              Chromium ug/g <5 5 0.0111

              Cobalt ug/g <5 5 0.0111

              Copper ug/g <5 5 0.0111

              Iron ug/g <50 50 0.0111

              Lead ug/g <0.5 0.5 0.0111

              Manganese ug/g <5 5 0.0111

              Mercury ug/g 0.62 0.09 0.02 0.0111

              Molybdenum ug/g <0.5 0.5 0.0111

              Nickel ug/g <5 5 0.0111

              Selenium ug/g 1.0 0.7 0.5 0.0111

              Silver ug/g <0.02 0.02 0.0111

              Strontium ug/g <1 1 0.0111

              Thallium ug/g <0.1 0.1 0.0111

              Tin ug/g <2 2 0.0111

              Titanium ug/g <5 5 0.0111

              Uranium ug/g <0.1 0.1 0.0111

              Vanadium ug/g <1 1 0.0111

              Zinc ug/g <50 50 0.0111

   Lab Section 6

              Moisture % 75.78 8 0.02 0.0111

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Revised to include weights as per clients request. 9/25/19 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037376
Aug 20, 2018
TISSUE
08/20/2018 RG_LIDSL_WCT-2-M_20180820 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.007

              Antimony ug/g <0.1 0.1 0.007

              Arsenic ug/g <0.5 0.5 0.007

              Barium ug/g <5 5 0.007

              Beryllium ug/g <0.02 0.02 0.007

              Boron ug/g <50 50 0.007

              Cadmium ug/g <0.02 0.02 0.007

              Chromium ug/g <5 5 0.007

              Cobalt ug/g <5 5 0.007

              Copper ug/g <5 5 0.007

              Iron ug/g <50 50 0.007

              Lead ug/g <0.5 0.5 0.007

              Manganese ug/g <5 5 0.007

              Mercury ug/g 0.05 0.03 0.02 0.007

              Molybdenum ug/g <0.5 0.5 0.007

              Nickel ug/g <5 5 0.007

              Selenium ug/g 11 2 0.5 0.007

              Silver ug/g <0.02 0.02 0.007

              Strontium ug/g <1 1 0.007

              Thallium ug/g <0.1 0.1 0.007

              Tin ug/g <2 2 0.007

              Titanium ug/g <5 5 0.007

              Uranium ug/g <0.1 0.1 0.007

              Vanadium ug/g <1 1 0.007

              Zinc ug/g <50 50 0.007

   Lab Section 6

              Moisture % 73.14 7 0.02 0.007

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Revised to include weights as per clients request. 9/25/19 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037377
Aug 21, 2018
TISSUE
08/21/2018 RG_LI8_WCT-2-M_20180821 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0081

              Antimony ug/g <0.1 0.1 0.0081

              Arsenic ug/g <0.5 0.5 0.0081

              Barium ug/g <5 5 0.0081

              Beryllium ug/g <0.02 0.02 0.0081

              Boron ug/g <50 50 0.0081

              Cadmium ug/g <0.02 0.02 0.0081

              Chromium ug/g <5 5 0.0081

              Cobalt ug/g <5 5 0.0081

              Copper ug/g <5 5 0.0081

              Iron ug/g <50 50 0.0081

              Lead ug/g 0.5 0.5 0.5 0.0081

              Manganese ug/g <5 5 0.0081

              Mercury ug/g 0.06 0.03 0.02 0.0081

              Molybdenum ug/g <0.5 0.5 0.0081

              Nickel ug/g <5 5 0.0081

              Selenium ug/g 7.9 2 0.5 0.0081

              Silver ug/g <0.02 0.02 0.0081

              Strontium ug/g <1 1 0.0081

              Thallium ug/g <0.1 0.1 0.0081

              Tin ug/g <2 2 0.0081

              Titanium ug/g <5 5 0.0081

              Uranium ug/g <0.1 0.1 0.0081

              Vanadium ug/g <1 1 0.0081

              Zinc ug/g <50 50 0.0081

   Lab Section 6

              Moisture % 74.92 7 0.02 0.0081

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037378
Aug 21, 2018
TISSUE
08/21/2018 RG_LI8_WCT-3-M_20180821 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0043

              Antimony ug/g <0.1 0.1 0.0043

              Arsenic ug/g <0.5 0.5 0.0043

              Barium ug/g <5 5 0.0043

              Beryllium ug/g <0.02 0.02 0.0043

              Boron ug/g <50 50 0.0043

              Cadmium ug/g 0.02 0.02 0.02 0.0043

              Chromium ug/g <5 5 0.0043

              Cobalt ug/g <5 5 0.0043

              Copper ug/g <5 5 0.0043

              Iron ug/g <50 50 0.0043

              Lead ug/g <0.5 0.5 0.0043

              Manganese ug/g <5 5 0.0043

              Mercury ug/g 0.04 0.03 0.02 0.0043

              Molybdenum ug/g <0.5 0.5 0.0043

              Nickel ug/g <5 5 0.0043

              Selenium ug/g 8.7 2 0.5 0.0043

              Silver ug/g <0.02 0.02 0.0043

              Strontium ug/g 1 1 1 0.0043

              Thallium ug/g <0.1 0.1 0.0043

              Tin ug/g <2 2 0.0043

              Titanium ug/g <5 5 0.0043

              Uranium ug/g <0.1 0.1 0.0043

              Vanadium ug/g <1 1 0.0043

              Zinc ug/g <50 50 0.0043

   Lab Section 6

              Moisture % 61.22 6 0.02 0.0043

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037379
Aug 21, 2018
TISSUE
08/21/2018 RG_LI8_WCT-4-M_20180821 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0093

              Antimony ug/g <0.1 0.1 0.0093

              Arsenic ug/g <0.5 0.5 0.0093

              Barium ug/g <5 5 0.0093

              Beryllium ug/g <0.02 0.02 0.0093

              Boron ug/g <50 50 0.0093

              Cadmium ug/g <0.02 0.02 0.0093

              Chromium ug/g <5 5 0.0093

              Cobalt ug/g <5 5 0.0093

              Copper ug/g <5 5 0.0093

              Iron ug/g <50 50 0.0093

              Lead ug/g <0.5 0.5 0.0093

              Manganese ug/g <5 5 0.0093

              Mercury ug/g 0.05 0.03 0.02 0.0093

              Molybdenum ug/g <0.5 0.5 0.0093

              Nickel ug/g <5 5 0.0093

              Selenium ug/g 9.8 2 0.5 0.0093

              Silver ug/g <0.02 0.02 0.0093

              Strontium ug/g <1 1 0.0093

              Thallium ug/g <0.1 0.1 0.0093

              Tin ug/g <2 2 0.0093

              Titanium ug/g <5 5 0.0093

              Uranium ug/g <0.1 0.1 0.0093

              Vanadium ug/g <1 1 0.0093

              Zinc ug/g <50 50 0.0093

   Lab Section 6

              Moisture % 76.35 8 0.02 0.0093

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037380
Aug 21, 2018
TISSUE
08/21/2018 RG_LI8_WCT-5-M_20180821 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.004

              Antimony ug/g <0.1 0.1 0.004

              Arsenic ug/g <0.5 0.5 0.004

              Barium ug/g <5 5 0.004

              Beryllium ug/g <0.02 0.02 0.004

              Boron ug/g <50 50 0.004

              Cadmium ug/g 0.04 0.02 0.02 0.004

              Chromium ug/g <5 5 0.004

              Cobalt ug/g <5 5 0.004

              Copper ug/g <5 5 0.004

              Iron ug/g <50 50 0.004

              Lead ug/g <0.5 0.5 0.004

              Manganese ug/g <5 5 0.004

              Mercury ug/g 0.10 0.04 0.02 0.004

              Molybdenum ug/g <0.5 0.5 0.004

              Nickel ug/g <5 5 0.004

              Selenium ug/g 8.8 2 0.5 0.004

              Silver ug/g <0.02 0.02 0.004

              Strontium ug/g <1 1 0.004

              Thallium ug/g <0.1 0.1 0.004

              Tin ug/g <2 2 0.004

              Titanium ug/g <5 5 0.004

              Uranium ug/g <0.1 0.1 0.004

              Vanadium ug/g <1 1 0.004

              Zinc ug/g <50 50 0.004

   Lab Section 6

              Moisture % 78.10 8 0.02 0.004

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037381
Aug 21, 2018
TISSUE
08/21/2018 RG_LI8_BT-1-M_20180821 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0051

              Antimony ug/g <0.1 0.1 0.0051

              Arsenic ug/g <0.5 0.5 0.0051

              Barium ug/g <5 5 0.0051

              Beryllium ug/g <0.02 0.02 0.0051

              Boron ug/g <50 50 0.0051

              Cadmium ug/g <0.02 0.02 0.0051

              Chromium ug/g <5 5 0.0051

              Cobalt ug/g <5 5 0.0051

              Copper ug/g <5 5 0.0051

              Iron ug/g <50 50 0.0051

              Lead ug/g <0.5 0.5 0.0051

              Manganese ug/g <5 5 0.0051

              Mercury ug/g 0.08 0.04 0.02 0.0051

              Molybdenum ug/g <0.5 0.5 0.0051

              Nickel ug/g <5 5 0.0051

              Selenium ug/g 7.6 2 0.5 0.0051

              Silver ug/g <0.02 0.02 0.0051

              Strontium ug/g 1 1 1 0.0051

              Thallium ug/g <0.1 0.1 0.0051

              Tin ug/g <2 2 0.0051

              Titanium ug/g <5 5 0.0051

              Uranium ug/g <0.1 0.1 0.0051

              Vanadium ug/g <1 1 0.0051

              Zinc ug/g <50 50 0.0051

   Lab Section 6

              Moisture % 83.21 8 0.02 0.0051

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
Reportable detection limits have been revised based on the limited
weights
of each sample. 01/17/2019 KG
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Revised to include weights as per clients request. 9/25/19 TG
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Date Samples Received: Sep-18-2018 Client P.O.: VPO00555477 Ref# 18-11

Jul 25, 2020

SRC Group # 2018-11596Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca
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2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037382
Sep 05, 2018
TISSUE
09/05/2018 RG_ELUEL1_INV_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 270 40 5 0.1464

              Antimony ug/g <0.2 0.2 0.1464

              Arsenic ug/g 0.6 0.2 0.1 0.1464

              Barium ug/g 7.6 1 0.1 0.1464

              Beryllium ug/g <0.02 0.02 0.1464

              Boron ug/g <2 2 0.1464

              Cadmium ug/g 1.0 0.2 0.02 0.1464

              Chromium ug/g <1 1 0.1464

              Cobalt ug/g 0.48 0.07 0.02 0.1464

              Copper ug/g 31 3 0.1 0.1464

              Iron ug/g 210 30 5 0.1464

              Lead ug/g 0.22 0.06 0.02 0.1464

              Manganese ug/g 31 3 0.2 0.1464

              Mercury ug/g 0.04 0.02 0.01 0.1464

              Molybdenum ug/g <0.2 0.2 0.1464

              Nickel ug/g 0.7 0.2 0.1 0.1464

              Selenium ug/g 6.5 1 0.1 0.1464

              Silver ug/g 0.31 0.08 0.02 0.1464

              Strontium ug/g 14 2 0.2 0.1464

              Thallium ug/g <0.1 0.1 0.1464

              Tin ug/g <0.1 0.1 0.1464

              Titanium ug/g 3.1 0.5 0.1 0.1464

              Uranium ug/g 0.02 0.01 0.01 0.1464

              Vanadium ug/g 0.9 0.4 0.2 0.1464

              Zinc ug/g 440 40 1 0.1464

   Lab Section 6

              Moisture % 72.29 7 0.02 0.1464

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037383
Sep 05, 2018
TISSUE
09/05/2018 RG_ELUEL2_INV_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 390 100 20 0.0794

              Antimony ug/g <1 1 0.0794

              Arsenic ug/g 0.8 0.6 0.5 0.0794

              Barium ug/g 11 2 0.5 0.0794

              Beryllium ug/g <0.1 0.1 0.0794

              Boron ug/g <10 10 0.0794

              Cadmium ug/g 1.5 0.4 0.1 0.0794

              Chromium ug/g <5 5 0.0794

              Cobalt ug/g 0.7 0.2 0.1 0.0794

              Copper ug/g 22 3 0.5 0.0794

              Iron ug/g 290 70 20 0.0794

              Lead ug/g 0.2 0.1 0.1 0.0794

              Manganese ug/g 54 8 1 0.0794

              Mercury ug/g <0.05 0.05 0.0794

              Molybdenum ug/g <1 1 0.0794

              Nickel ug/g 1.1 0.7 0.5 0.0794

              Selenium ug/g 6.2 2 0.5 0.0794

              Silver ug/g 0.2 0.1 0.1 0.0794

              Strontium ug/g 12 3 1 0.0794

              Thallium ug/g <0.5 0.5 0.0794

              Tin ug/g <0.5 0.5 0.0794

              Titanium ug/g 3.6 1 0.5 0.0794

              Uranium ug/g <0.05 0.05 0.0794

              Vanadium ug/g 1 1 1 0.0794

              Zinc ug/g 420 60 5 0.0794

   Lab Section 6

              Moisture % 75.58 8 0.02 0.0794

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037384
Sep 05, 2018
TISSUE
09/05/2018 RG_ELUEL3_INV_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 300 80 20 0.0409

              Antimony ug/g <1 1 0.0409

              Arsenic ug/g 0.7 0.6 0.5 0.0409

              Barium ug/g 5.7 1 0.5 0.0409

              Beryllium ug/g <0.1 0.1 0.0409

              Boron ug/g <10 10 0.0409

              Cadmium ug/g 1.0 0.2 0.1 0.0409

              Chromium ug/g <5 5 0.0409

              Cobalt ug/g 0.5 0.2 0.1 0.0409

              Copper ug/g 17 2 0.5 0.0409

              Iron ug/g 230 60 20 0.0409

              Lead ug/g 0.1 0.1 0.1 0.0409

              Manganese ug/g 52 8 1 0.0409

              Mercury ug/g <0.05 0.05 0.0409

              Molybdenum ug/g <1 1 0.0409

              Nickel ug/g 1.0 0.7 0.5 0.0409

              Selenium ug/g 6.9 2 0.5 0.0409

              Silver ug/g 0.1 0.1 0.1 0.0409

              Strontium ug/g 5 2 1 0.0409

              Thallium ug/g <0.5 0.5 0.0409

              Tin ug/g <0.5 0.5 0.0409

              Titanium ug/g 2.9 1 0.5 0.0409

              Uranium ug/g <0.05 0.05 0.0409

              Vanadium ug/g <1 1 0.0409

              Zinc ug/g 370 60 5 0.0409

   Lab Section 6

              Moisture % 73.80 7 0.02 0.0409

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037385
Sep 05, 2018
TISSUE
09/05/2018 RG_ELUEL4_INV_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 110 20 5 0.2484

              Antimony ug/g <0.2 0.2 0.2484

              Arsenic ug/g 0.7 0.2 0.1 0.2484

              Barium ug/g 7.6 1 0.1 0.2484

              Beryllium ug/g <0.02 0.02 0.2484

              Boron ug/g <2 2 0.2484

              Cadmium ug/g 1.1 0.2 0.02 0.2484

              Chromium ug/g <1 1 0.2484

              Cobalt ug/g 0.56 0.08 0.02 0.2484

              Copper ug/g 26 3 0.1 0.2484

              Iron ug/g 120 20 5 0.2484

              Lead ug/g 0.06 0.03 0.02 0.2484

              Manganese ug/g 34 3 0.2 0.2484

              Mercury ug/g 0.03 0.02 0.01 0.2484

              Molybdenum ug/g 0.2 0.2 0.2 0.2484

              Nickel ug/g 1.0 0.2 0.1 0.2484

              Selenium ug/g 7.9 1 0.1 0.2484

              Silver ug/g 0.24 0.06 0.02 0.2484

              Strontium ug/g 13 2 0.2 0.2484

              Thallium ug/g <0.1 0.1 0.2484

              Tin ug/g <0.1 0.1 0.2484

              Titanium ug/g 1.6 0.4 0.1 0.2484

              Uranium ug/g 0.02 0.01 0.01 0.2484

              Vanadium ug/g 0.4 0.3 0.2 0.2484

              Zinc ug/g 390 40 1 0.2484

   Lab Section 6

              Moisture % 75.13 8 0.02 0.2484

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037386
Sep 05, 2018
TISSUE
09/05/2018 RG_ELUEL5_INV_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 80 40 20 0.0829

              Antimony ug/g <1 1 0.0829

              Arsenic ug/g 0.7 0.6 0.5 0.0829

              Barium ug/g 8.7 2 0.5 0.0829

              Beryllium ug/g <0.1 0.1 0.0829

              Boron ug/g <10 10 0.0829

              Cadmium ug/g 0.6 0.2 0.1 0.0829

              Chromium ug/g <5 5 0.0829

              Cobalt ug/g 0.4 0.2 0.1 0.0829

              Copper ug/g 27 4 0.5 0.0829

              Iron ug/g 100 40 20 0.0829

              Lead ug/g <0.1 0.1 0.0829

              Manganese ug/g 30 4 1 0.0829

              Mercury ug/g <0.05 0.05 0.0829

              Molybdenum ug/g <1 1 0.0829

              Nickel ug/g 1.2 0.8 0.5 0.0829

              Selenium ug/g 6.3 2 0.5 0.0829

              Silver ug/g 0.2 0.1 0.1 0.0829

              Strontium ug/g 19 5 1 0.0829

              Thallium ug/g <0.5 0.5 0.0829

              Tin ug/g <0.5 0.5 0.0829

              Titanium ug/g 0.7 0.6 0.5 0.0829

              Uranium ug/g <0.05 0.05 0.0829

              Vanadium ug/g <1 1 0.0829

              Zinc ug/g 350 50 5 0.0829

   Lab Section 6

              Moisture % 75.95 8 0.02 0.0829

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037387
Sep 05, 2018
TISSUE
09/05/2018 RG_ELDFE_INV_20180905 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 460 70 20 0.1241

              Antimony ug/g <1 1 0.1241

              Arsenic ug/g 0.7 0.6 0.5 0.1241

              Barium ug/g 16 2 0.5 0.1241

              Beryllium ug/g <0.1 0.1 0.1241

              Boron ug/g <10 10 0.1241

              Cadmium ug/g 0.3 0.2 0.1 0.1241

              Chromium ug/g <5 5 0.1241

              Cobalt ug/g 0.4 0.2 0.1 0.1241

              Copper ug/g 23 3 0.5 0.1241

              Iron ug/g 410 60 20 0.1241

              Lead ug/g 0.3 0.2 0.1 0.1241

              Manganese ug/g 98 10 1 0.1241

              Mercury ug/g <0.05 0.05 0.1241

              Molybdenum ug/g <1 1 0.1241

              Nickel ug/g 2.7 1 0.5 0.1241

              Selenium ug/g 7.4 2 0.5 0.1241

              Silver ug/g 0.1 0.1 0.1 0.1241

              Strontium ug/g 14 4 1 0.1241

              Thallium ug/g <0.5 0.5 0.1241

              Tin ug/g <0.5 0.5 0.1241

              Titanium ug/g 4.2 1 0.5 0.1241

              Uranium ug/g 0.15 0.08 0.05 0.1241

              Vanadium ug/g 3 2 1 0.1241

              Zinc ug/g 350 50 5 0.1241

   Lab Section 6

              Moisture % 84.91 8 0.02 0.1241

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037388
Sep 06, 2018
TISSUE
09/06/2018 RG_GATE_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 70 40 20 0.0935

              Antimony ug/g <1 1 0.0935

              Arsenic ug/g 1.1 0.7 0.5 0.0935

              Barium ug/g 9.0 2 0.5 0.0935

              Beryllium ug/g <0.1 0.1 0.0935

              Boron ug/g <10 10 0.0935

              Cadmium ug/g 1.0 0.2 0.1 0.0935

              Chromium ug/g <5 5 0.0935

              Cobalt ug/g 1.2 0.3 0.1 0.0935

              Copper ug/g 6.9 2 0.5 0.0935

              Iron ug/g 90 40 20 0.0935

              Lead ug/g 0.2 0.1 0.1 0.0935

              Manganese ug/g 9 3 1 0.0935

              Mercury ug/g <0.05 0.05 0.0935

              Molybdenum ug/g <1 1 0.0935

              Nickel ug/g 9.6 2 0.5 0.0935

              Selenium ug/g 13 2 0.5 0.0935

              Silver ug/g <0.1 0.1 0.0935

              Strontium ug/g 6 2 1 0.0935

              Thallium ug/g <0.5 0.5 0.0935

              Tin ug/g <0.5 0.5 0.0935

              Titanium ug/g 0.5 0.5 0.5 0.0935

              Uranium ug/g 0.06 0.06 0.05 0.0935

              Vanadium ug/g <1 1 0.0935

              Zinc ug/g 120 20 5 0.0935

   Lab Section 6

              Moisture % 73.61 7 0.02 0.0935

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037389
Sep 06, 2018
TISSUE
09/06/2018 RG_BOCK_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 300 50 0.2943

              Antimony ug/g <2 2 0.2943

              Arsenic ug/g <1 1 0.2943

              Barium ug/g 1770 200 1 0.2943

              Beryllium ug/g <0.2 0.2 0.2943

              Boron ug/g <20 20 0.2943

              Cadmium ug/g 2.9 0.7 0.2 0.2943

              Chromium ug/g <10 10 0.2943

              Cobalt ug/g 3.9 1 0.2 0.2943

              Copper ug/g 19 5 1 0.2943

              Iron ug/g 890 200 50 0.2943

              Lead ug/g 1.0 0.4 0.2 0.2943

              Manganese ug/g 59 9 2 0.2943

              Mercury ug/g <0.1 0.1 0.2943

              Molybdenum ug/g <2 2 0.2943

              Nickel ug/g 56 8 1 0.2943

              Selenium ug/g 16 4 1 0.2943

              Silver ug/g <0.2 0.2 0.2943

              Strontium ug/g 160 20 2 0.2943

              Thallium ug/g <1 1 0.2943

              Tin ug/g <1 1 0.2943

              Titanium ug/g 15 4 1 0.2943

              Uranium ug/g 1.5 0.4 0.1 0.2943

              Vanadium ug/g 7 4 2 0.2943

              Zinc ug/g 240 40 10 0.2943

   Lab Section 6

              Moisture % 79.84 8 0.02 0.2943

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037390
Sep 06, 2018
TISSUE
09/06/2018 RG_ERCK_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 50 0.2699

              Antimony ug/g <2 2 0.2699

              Arsenic ug/g <1 1 0.2699

              Barium ug/g 28 4 1 0.2699

              Beryllium ug/g <0.2 0.2 0.2699

              Boron ug/g <20 20 0.2699

              Cadmium ug/g 0.8 0.4 0.2 0.2699

              Chromium ug/g <10 10 0.2699

              Cobalt ug/g 0.5 0.3 0.2 0.2699

              Copper ug/g 16 4 1 0.2699

              Iron ug/g 1100 200 50 0.2699

              Lead ug/g 0.6 0.3 0.2 0.2699

              Manganese ug/g 28 7 2 0.2699

              Mercury ug/g <0.1 0.1 0.2699

              Molybdenum ug/g <2 2 0.2699

              Nickel ug/g 4 2 1 0.2699

              Selenium ug/g 6 2 1 0.2699

              Silver ug/g <0.2 0.2 0.2699

              Strontium ug/g 12 5 2 0.2699

              Thallium ug/g <1 1 0.2699

              Tin ug/g <1 1 0.2699

              Titanium ug/g 11 3 1 0.2699

              Uranium ug/g 0.3 0.2 0.1 0.2699

              Vanadium ug/g 5 3 2 0.2699

              Zinc ug/g 290 40 10 0.2699

   Lab Section 6

              Moisture % 78.95 8 0.02 0.2699

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037391
Sep 06, 2018
TISSUE
09/06/2018 RG_GHCKD_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4300 600 200 0.028

              Antimony ug/g <10 10 0.028

              Arsenic ug/g <5 5 0.028

              Barium ug/g 55 10 5 0.028

              Beryllium ug/g <1 1 0.028

              Boron ug/g <100 100 0.028

              Cadmium ug/g 1 1 1 0.028

              Chromium ug/g <50 50 0.028

              Cobalt ug/g 5 1 1 0.028

              Copper ug/g 32 10 5 0.028

              Iron ug/g 2000 500 200 0.028

              Lead ug/g 2 1 1 0.028

              Manganese ug/g 170 40 10 0.028

              Mercury ug/g <0.5 0.5 0.028

              Molybdenum ug/g <10 10 0.028

              Nickel ug/g 53 10 5 0.028

              Selenium ug/g 21 3 0.5 0.028

              Silver ug/g <1 1 0.028

              Strontium ug/g 20 10 10 0.028

              Thallium ug/g <5 5 0.028

              Tin ug/g <5 5 0.028

              Titanium ug/g 30 10 5 0.028

              Uranium ug/g 0.5 0.5 0.5 0.028

              Vanadium ug/g 10 10 10 0.028

              Zinc ug/g 270 100 50 0.028

   Lab Section 6

              Moisture % 88.49 9 0.02 0.028

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037392
Sep 06, 2018
TISSUE
09/06/2018 RG_ELH93-1_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3900 1000 200 0.0103

              Antimony ug/g <10 10 0.0103

              Arsenic ug/g <5 5 0.0103

              Barium ug/g 58 10 5 0.0103

              Beryllium ug/g <1 1 0.0103

              Boron ug/g <100 100 0.0103

              Cadmium ug/g 3 1 1 0.0103

              Chromium ug/g <50 50 0.0103

              Cobalt ug/g 2 1 1 0.0103

              Copper ug/g 22 10 5 0.0103

              Iron ug/g 3200 800 200 0.0103

              Lead ug/g 2 1 1 0.0103

              Manganese ug/g 160 40 10 0.0103

              Mercury ug/g <0.5 0.5 0.0103

              Molybdenum ug/g <10 10 0.0103

              Nickel ug/g 7 5 5 0.0103

              Selenium ug/g 11 2 0.5 0.0103

              Silver ug/g <1 1 0.0103

              Strontium ug/g 20 10 10 0.0103

              Thallium ug/g <5 5 0.0103

              Tin ug/g <5 5 0.0103

              Titanium ug/g 33 10 5 0.0103

              Uranium ug/g <0.5 0.5 0.0103

              Vanadium ug/g <10 10 0.0103

              Zinc ug/g 150 80 50 0.0103

   Lab Section 6

              Moisture % 84.52 8 0.02 0.0103

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037393
Sep 06, 2018
TISSUE
09/06/2018 RG_ELH93-2_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 200 20 0.0549

              Antimony ug/g <1 1 0.0549

              Arsenic ug/g 1.9 1 0.5 0.0549

              Barium ug/g 23 3 0.5 0.0549

              Beryllium ug/g <0.1 0.1 0.0549

              Boron ug/g <10 10 0.0549

              Cadmium ug/g 2.8 0.4 0.1 0.0549

              Chromium ug/g <5 5 0.0549

              Cobalt ug/g 1.4 0.4 0.1 0.0549

              Copper ug/g 15 2 0.5 0.0549

              Iron ug/g 1500 200 20 0.0549

              Lead ug/g 0.6 0.2 0.1 0.0549

              Manganese ug/g 140 10 1 0.0549

              Mercury ug/g <0.05 0.05 0.0549

              Molybdenum ug/g <1 1 0.0549

              Nickel ug/g 4.4 1 0.5 0.0549

              Selenium ug/g 7.8 2 0.5 0.0549

              Silver ug/g <0.1 0.1 0.0549

              Strontium ug/g 15 4 1 0.0549

              Thallium ug/g <0.5 0.5 0.0549

              Tin ug/g <0.5 0.5 0.0549

              Titanium ug/g 8.1 2 0.5 0.0549

              Uranium ug/g 0.17 0.09 0.05 0.0549

              Vanadium ug/g 2 1 1 0.0549

              Zinc ug/g 140 20 5 0.0549

   Lab Section 6

              Moisture % 84.21 8 0.02 0.0549

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037394
Sep 06, 2018
TISSUE
09/06/2018 RG_ELH93-3_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 900 200 0.0263

              Antimony ug/g <10 10 0.0263

              Arsenic ug/g <5 5 0.0263

              Barium ug/g 39 5 5 0.0263

              Beryllium ug/g <1 1 0.0263

              Boron ug/g <100 100 0.0263

              Cadmium ug/g <1 1 0.0263

              Chromium ug/g <50 50 0.0263

              Cobalt ug/g 1 1 1 0.0263

              Copper ug/g 16 9 5 0.0263

              Iron ug/g 1400 500 200 0.0263

              Lead ug/g 1 1 1 0.0263

              Manganese ug/g 160 40 10 0.0263

              Mercury ug/g <0.5 0.5 0.0263

              Molybdenum ug/g <10 10 0.0263

              Nickel ug/g <5 5 0.0263

              Selenium ug/g 8.2 2 0.5 0.0263

              Silver ug/g <1 1 0.0263

              Strontium ug/g 20 10 10 0.0263

              Thallium ug/g <5 5 0.0263

              Tin ug/g <5 5 0.0263

              Titanium ug/g 12 6 5 0.0263

              Uranium ug/g <0.5 0.5 0.0263

              Vanadium ug/g <10 10 0.0263

              Zinc ug/g 120 80 50 0.0263

   Lab Section 6

              Moisture % 80.28 8 0.02 0.0263

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 13 of 113

SRC Group # 2018-11596

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037395
Sep 07, 2018
TISSUE
09/07/2018 RG_ELELKO1_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 550 80 20 0.06

              Antimony ug/g <1 1 0.06

              Arsenic ug/g 1.4 0.8 0.5 0.06

              Barium ug/g 18 3 0.5 0.06

              Beryllium ug/g <0.1 0.1 0.06

              Boron ug/g <10 10 0.06

              Cadmium ug/g 1.4 0.4 0.1 0.06

              Chromium ug/g <5 5 0.06

              Cobalt ug/g 0.8 0.3 0.1 0.06

              Copper ug/g 14 2 0.5 0.06

              Iron ug/g 660 100 20 0.06

              Lead ug/g 0.4 0.2 0.1 0.06

              Manganese ug/g 140 10 1 0.06

              Mercury ug/g <0.05 0.05 0.06

              Molybdenum ug/g <1 1 0.06

              Nickel ug/g 4.0 1 0.5 0.06

              Selenium ug/g 12 2 0.5 0.06

              Silver ug/g <0.1 0.1 0.06

              Strontium ug/g 9 3 1 0.06

              Thallium ug/g <0.5 0.5 0.06

              Tin ug/g <0.5 0.5 0.06

              Titanium ug/g 5.1 1 0.5 0.06

              Uranium ug/g 0.08 0.06 0.05 0.06

              Vanadium ug/g 2 1 1 0.06

              Zinc ug/g 160 20 5 0.06

   Lab Section 6

              Moisture % 86.28 9 0.02 0.06

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037396
Sep 07, 2018
TISSUE
09/07/2018 RG_ELELKO2_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 60 20 0.121

              Antimony ug/g <1 1 0.121

              Arsenic ug/g 0.9 0.7 0.5 0.121

              Barium ug/g 10 2 0.5 0.121

              Beryllium ug/g <0.1 0.1 0.121

              Boron ug/g <10 10 0.121

              Cadmium ug/g 0.8 0.3 0.1 0.121

              Chromium ug/g <5 5 0.121

              Cobalt ug/g 0.5 0.2 0.1 0.121

              Copper ug/g 22 3 0.5 0.121

              Iron ug/g 250 60 20 0.121

              Lead ug/g 0.1 0.1 0.1 0.121

              Manganese ug/g 57 8 1 0.121

              Mercury ug/g <0.05 0.05 0.121

              Molybdenum ug/g <1 1 0.121

              Nickel ug/g 1.8 0.9 0.5 0.121

              Selenium ug/g 9.4 2 0.5 0.121

              Silver ug/g 0.2 0.1 0.1 0.121

              Strontium ug/g 10 2 1 0.121

              Thallium ug/g <0.5 0.5 0.121

              Tin ug/g <0.5 0.5 0.121

              Titanium ug/g 3.5 1 0.5 0.121

              Uranium ug/g <0.05 0.05 0.121

              Vanadium ug/g <1 1 0.121

              Zinc ug/g 400 60 5 0.121

   Lab Section 6

              Moisture % 77.85 8 0.02 0.121

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037397
Sep 07, 2018
TISSUE
09/07/2018 RG_ELELKO3_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 430 60 5 0.1519

              Antimony ug/g <0.2 0.2 0.1519

              Arsenic ug/g 0.8 0.3 0.1 0.1519

              Barium ug/g 16 2 0.1 0.1519

              Beryllium ug/g <0.02 0.02 0.1519

              Boron ug/g 4 3 2 0.1519

              Cadmium ug/g 0.52 0.08 0.02 0.1519

              Chromium ug/g <1 1 0.1519

              Cobalt ug/g 0.44 0.07 0.02 0.1519

              Copper ug/g 23 2 0.1 0.1519

              Iron ug/g 360 50 5 0.1519

              Lead ug/g 0.26 0.06 0.02 0.1519

              Manganese ug/g 71 7 0.2 0.1519

              Mercury ug/g 0.03 0.02 0.01 0.1519

              Molybdenum ug/g 0.2 0.2 0.2 0.1519

              Nickel ug/g 2.8 0.4 0.1 0.1519

              Selenium ug/g 9.2 1 0.1 0.1519

              Silver ug/g 0.18 0.06 0.02 0.1519

              Strontium ug/g 13 2 0.2 0.1519

              Thallium ug/g <0.1 0.1 0.1519

              Tin ug/g <0.1 0.1 0.1519

              Titanium ug/g 19 2 0.1 0.1519

              Uranium ug/g 0.05 0.02 0.01 0.1519

              Vanadium ug/g 1.3 0.5 0.2 0.1519

              Zinc ug/g 300 30 1 0.1519

   Lab Section 6

              Moisture % 82.96 8 0.02 0.1519

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037398
Sep 07, 2018
TISSUE
09/07/2018 RG_ELELKO4_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 200 20 0.0657

              Antimony ug/g <1 1 0.0657

              Arsenic ug/g 1.4 0.8 0.5 0.0657

              Barium ug/g 34 5 0.5 0.0657

              Beryllium ug/g <0.1 0.1 0.0657

              Boron ug/g <10 10 0.0657

              Cadmium ug/g 1.2 0.3 0.1 0.0657

              Chromium ug/g <5 5 0.0657

              Cobalt ug/g 0.9 0.3 0.1 0.0657

              Copper ug/g 15 2 0.5 0.0657

              Iron ug/g 880 100 20 0.0657

              Lead ug/g 0.6 0.2 0.1 0.0657

              Manganese ug/g 160 20 1 0.0657

              Mercury ug/g <0.05 0.05 0.0657

              Molybdenum ug/g <1 1 0.0657

              Nickel ug/g 4.9 1 0.5 0.0657

              Selenium ug/g 12 2 0.5 0.0657

              Silver ug/g <0.1 0.1 0.0657

              Strontium ug/g 18 4 1 0.0657

              Thallium ug/g <0.5 0.5 0.0657

              Tin ug/g <0.5 0.5 0.0657

              Titanium ug/g 9.0 2 0.5 0.0657

              Uranium ug/g 0.12 0.08 0.05 0.0657

              Vanadium ug/g 3 2 1 0.0657

              Zinc ug/g 130 20 5 0.0657

   Lab Section 6

              Moisture % 86.08 9 0.02 0.0657

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037399
Sep 07, 2018
TISSUE
09/07/2018 RG_ELELKO5_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 330 50 5 0.1635

              Antimony ug/g <0.2 0.2 0.1635

              Arsenic ug/g 0.9 0.3 0.1 0.1635

              Barium ug/g 13 1 0.1 0.1635

              Beryllium ug/g <0.02 0.02 0.1635

              Boron ug/g 5 3 2 0.1635

              Cadmium ug/g 0.81 0.1 0.02 0.1635

              Chromium ug/g <1 1 0.1635

              Cobalt ug/g 0.46 0.07 0.02 0.1635

              Copper ug/g 28 3 0.1 0.1635

              Iron ug/g 350 50 5 0.1635

              Lead ug/g 0.17 0.06 0.02 0.1635

              Manganese ug/g 69 7 0.2 0.1635

              Mercury ug/g 0.03 0.02 0.01 0.1635

              Molybdenum ug/g <0.2 0.2 0.1635

              Nickel ug/g 2.1 0.3 0.1 0.1635

              Selenium ug/g 11 1 0.1 0.1635

              Silver ug/g 0.21 0.05 0.02 0.1635

              Strontium ug/g 12 2 0.2 0.1635

              Thallium ug/g <0.1 0.1 0.1635

              Tin ug/g <0.1 0.1 0.1635

              Titanium ug/g 13 1 0.1 0.1635

              Uranium ug/g 0.03 0.02 0.01 0.1635

              Vanadium ug/g 1.0 0.4 0.2 0.1635

              Zinc ug/g 370 40 1 0.1635

   Lab Section 6

              Moisture % 80.72 8 0.02 0.1635

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037400
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDER_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 200 20 0.4104

              Antimony ug/g <1 1 0.4104

              Arsenic ug/g 0.7 0.5 0.5 0.4104

              Barium ug/g 44 7 0.5 0.4104

              Beryllium ug/g <0.1 0.1 0.4104

              Boron ug/g <10 10 0.4104

              Cadmium ug/g 1.8 0.4 0.1 0.4104

              Chromium ug/g <5 5 0.4104

              Cobalt ug/g 2.0 0.3 0.1 0.4104

              Copper ug/g 12 2 0.5 0.4104

              Iron ug/g 1000 200 20 0.4104

              Lead ug/g 0.5 0.2 0.1 0.4104

              Manganese ug/g 140 10 1 0.4104

              Mercury ug/g <0.05 0.05 0.4104

              Molybdenum ug/g <1 1 0.4104

              Nickel ug/g 6.0 2 0.5 0.4104

              Selenium ug/g 10 2 0.5 0.4104

              Silver ug/g 0.1 0.1 0.1 0.4104

              Strontium ug/g 9 3 1 0.4104

              Thallium ug/g <0.5 0.5 0.4104

              Tin ug/g <0.5 0.5 0.4104

              Titanium ug/g 15 2 0.5 0.4104

              Uranium ug/g 0.09 0.07 0.05 0.4104

              Vanadium ug/g 5 2 1 0.4104

              Zinc ug/g 150 20 5 0.4104

   Lab Section 6

              Moisture % 87.31 9 0.02 0.4104

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037401
Sep 07, 2018
TISSUE
09/07/2018 RG_MIDGA_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 720 100 20 0.5087

              Antimony ug/g <1 1 0.5087

              Arsenic ug/g 0.8 0.5 0.5 0.5087

              Barium ug/g 54 5 0.5 0.5087

              Beryllium ug/g <0.1 0.1 0.5087

              Boron ug/g <10 10 0.5087

              Cadmium ug/g 1.4 0.4 0.1 0.5087

              Chromium ug/g <5 5 0.5087

              Cobalt ug/g 1.7 0.4 0.1 0.5087

              Copper ug/g 12 2 0.5 0.5087

              Iron ug/g 490 70 20 0.5087

              Lead ug/g 0.4 0.2 0.1 0.5087

              Manganese ug/g 90 10 1 0.5087

              Mercury ug/g <0.05 0.05 0.5087

              Molybdenum ug/g <1 1 0.5087

              Nickel ug/g 35 5 0.5 0.5087

              Selenium ug/g 10 2 0.5 0.5087

              Silver ug/g 0.1 0.1 0.1 0.5087

              Strontium ug/g 20 3 1 0.5087

              Thallium ug/g <0.5 0.5 0.5087

              Tin ug/g <0.5 0.5 0.5087

              Titanium ug/g 3.8 1 0.5 0.5087

              Uranium ug/g 0.30 0.1 0.05 0.5087

              Vanadium ug/g 3 2 1 0.5087

              Zinc ug/g 260 40 5 0.5087

   Lab Section 6

              Moisture % 80.22 8 0.02 0.5087

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037402
Sep 07, 2018
TISSUE
09/07/2018 RG_ALUSM1_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3000 300 20 0.5008

              Antimony ug/g <1 1 0.5008

              Arsenic ug/g 1.7 0.5 0.5 0.5008

              Barium ug/g 35 5 0.5 0.5008

              Beryllium ug/g 0.1 0.1 0.1 0.5008

              Boron ug/g <10 10 0.5008

              Cadmium ug/g 1.4 0.4 0.1 0.5008

              Chromium ug/g <5 5 0.5008

              Cobalt ug/g 2.9 0.4 0.1 0.5008

              Copper ug/g 18 3 0.5 0.5008

              Iron ug/g 2300 200 20 0.5008

              Lead ug/g 1.5 0.4 0.1 0.5008

              Manganese ug/g 130 10 1 0.5008

              Mercury ug/g <0.05 0.05 0.5008

              Molybdenum ug/g <1 1 0.5008

              Nickel ug/g 3.8 0.5 0.5 0.5008

              Selenium ug/g 9.4 2 0.5 0.5008

              Silver ug/g <0.1 0.1 0.5008

              Strontium ug/g 10 2 1 0.5008

              Thallium ug/g <0.5 0.5 0.5008

              Tin ug/g <0.5 0.5 0.5008

              Titanium ug/g 16 2 0.5 0.5008

              Uranium ug/g 0.15 0.08 0.05 0.5008

              Vanadium ug/g 7 2 1 0.5008

              Zinc ug/g 180 30 5 0.5008

   Lab Section 6

              Moisture % 76.92 8 0.02 0.5008

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037403
Sep 07, 2018
TISSUE
09/07/2018 RG_ALUSM2_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3000 300 20 0.5013

              Antimony ug/g <1 1 0.5013

              Arsenic ug/g 1.9 0.5 0.5 0.5013

              Barium ug/g 39 6 0.5 0.5013

              Beryllium ug/g 0.1 0.1 0.1 0.5013

              Boron ug/g <10 10 0.5013

              Cadmium ug/g 1.8 0.4 0.1 0.5013

              Chromium ug/g <5 5 0.5013

              Cobalt ug/g 2.9 0.4 0.1 0.5013

              Copper ug/g 19 3 0.5 0.5013

              Iron ug/g 2500 200 20 0.5013

              Lead ug/g 1.7 0.4 0.1 0.5013

              Manganese ug/g 150 20 1 0.5013

              Mercury ug/g <0.05 0.05 0.5013

              Molybdenum ug/g <1 1 0.5013

              Nickel ug/g 4.4 0.5 0.5 0.5013

              Selenium ug/g 9.7 2 0.5 0.5013

              Silver ug/g <0.1 0.1 0.5013

              Strontium ug/g 11 3 1 0.5013

              Thallium ug/g <0.5 0.5 0.5013

              Tin ug/g <0.5 0.5 0.5013

              Titanium ug/g 17 2 0.5 0.5013

              Uranium ug/g 0.15 0.08 0.05 0.5013

              Vanadium ug/g 8 3 1 0.5013

              Zinc ug/g 210 30 5 0.5013

   Lab Section 6

              Moisture % 83.16 8 0.02 0.5013

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037404
Sep 07, 2018
TISSUE
09/07/2018 RG_ALUSM3_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3800 600 50 0.2797

              Antimony ug/g <2 2 0.2797

              Arsenic ug/g 2 1 1 0.2797

              Barium ug/g 52 8 1 0.2797

              Beryllium ug/g <0.2 0.2 0.2797

              Boron ug/g <20 20 0.2797

              Cadmium ug/g 2.2 0.6 0.2 0.2797

              Chromium ug/g <10 10 0.2797

              Cobalt ug/g 3.5 0.9 0.2 0.2797

              Copper ug/g 20 3 1 0.2797

              Iron ug/g 3100 500 50 0.2797

              Lead ug/g 2.1 0.5 0.2 0.2797

              Manganese ug/g 160 20 2 0.2797

              Mercury ug/g <0.1 0.1 0.2797

              Molybdenum ug/g <2 2 0.2797

              Nickel ug/g 5 2 1 0.2797

              Selenium ug/g 11 3 1 0.2797

              Silver ug/g <0.2 0.2 0.2797

              Strontium ug/g 15 5 2 0.2797

              Thallium ug/g <1 1 0.2797

              Tin ug/g <1 1 0.2797

              Titanium ug/g 22 3 1 0.2797

              Uranium ug/g 0.2 0.1 0.1 0.2797

              Vanadium ug/g 9 4 2 0.2797

              Zinc ug/g 240 40 10 0.2797

   Lab Section 6

              Moisture % 82.40 8 0.02 0.2797

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037405
Sep 07, 2018
TISSUE
09/07/2018 RG_UCWER1_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 5 0.24

              Antimony ug/g <0.2 0.2 0.24

              Arsenic ug/g 0.9 0.3 0.1 0.24

              Barium ug/g 8.9 1 0.1 0.24

              Beryllium ug/g <0.02 0.02 0.24

              Boron ug/g <2 2 0.24

              Cadmium ug/g 2.7 0.3 0.02 0.24

              Chromium ug/g <1 1 0.24

              Cobalt ug/g 0.41 0.06 0.02 0.24

              Copper ug/g 12 1 0.1 0.24

              Iron ug/g 200 30 5 0.24

              Lead ug/g 0.09 0.04 0.02 0.24

              Manganese ug/g 43 4 0.2 0.24

              Mercury ug/g 0.02 0.01 0.01 0.24

              Molybdenum ug/g 0.4 0.3 0.2 0.24

              Nickel ug/g 2.0 0.3 0.1 0.24

              Selenium ug/g 7.4 1 0.1 0.24

              Silver ug/g 0.04 0.03 0.02 0.24

              Strontium ug/g 2.5 0.6 0.2 0.24

              Thallium ug/g <0.1 0.1 0.24

              Tin ug/g <0.1 0.1 0.24

              Titanium ug/g 1.4 0.4 0.1 0.24

              Uranium ug/g 0.14 0.04 0.01 0.24

              Vanadium ug/g 0.4 0.3 0.2 0.24

              Zinc ug/g 180 20 1 0.24

   Lab Section 6

              Moisture % 85.39 8 0.02 0.24

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037406
Sep 07, 2018
TISSUE
09/07/2018 RG_UCWER2_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 380 60 5 0.1614

              Antimony ug/g <0.2 0.2 0.1614

              Arsenic ug/g 1.1 0.3 0.1 0.1614

              Barium ug/g 23 2 0.1 0.1614

              Beryllium ug/g <0.02 0.02 0.1614

              Boron ug/g <2 2 0.1614

              Cadmium ug/g 2.3 0.2 0.02 0.1614

              Chromium ug/g 2 1 1 0.1614

              Cobalt ug/g 0.47 0.07 0.02 0.1614

              Copper ug/g 13 1 0.1 0.1614

              Iron ug/g 340 50 5 0.1614

              Lead ug/g 0.18 0.06 0.02 0.1614

              Manganese ug/g 110 10 0.2 0.1614

              Mercury ug/g 0.02 0.01 0.01 0.1614

              Molybdenum ug/g 0.4 0.3 0.2 0.1614

              Nickel ug/g 2.2 0.3 0.1 0.1614

              Selenium ug/g 7.9 1 0.1 0.1614

              Silver ug/g 0.04 0.03 0.02 0.1614

              Strontium ug/g 3.5 0.9 0.2 0.1614

              Thallium ug/g <0.1 0.1 0.1614

              Tin ug/g <0.1 0.1 0.1614

              Titanium ug/g 3.6 0.5 0.1 0.1614

              Uranium ug/g 0.27 0.04 0.01 0.1614

              Vanadium ug/g 1.0 0.4 0.2 0.1614

              Zinc ug/g 230 20 1 0.1614

   Lab Section 6

              Moisture % 83.04 8 0.02 0.1614

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037407
Sep 07, 2018
TISSUE
09/07/2018 RG_UCWER3_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 470 70 5 0.1688

              Antimony ug/g <0.2 0.2 0.1688

              Arsenic ug/g 1.4 0.4 0.1 0.1688

              Barium ug/g 16 2 0.1 0.1688

              Beryllium ug/g <0.02 0.02 0.1688

              Boron ug/g <2 2 0.1688

              Cadmium ug/g 3.0 0.3 0.02 0.1688

              Chromium ug/g 3 2 1 0.1688

              Cobalt ug/g 0.63 0.09 0.02 0.1688

              Copper ug/g 13 1 0.1 0.1688

              Iron ug/g 480 70 5 0.1688

              Lead ug/g 0.23 0.06 0.02 0.1688

              Manganese ug/g 56 6 0.2 0.1688

              Mercury ug/g 0.02 0.01 0.01 0.1688

              Molybdenum ug/g 0.5 0.3 0.2 0.1688

              Nickel ug/g 2.2 0.3 0.1 0.1688

              Selenium ug/g 10 1 0.1 0.1688

              Silver ug/g 0.03 0.02 0.02 0.1688

              Strontium ug/g 2.5 0.6 0.2 0.1688

              Thallium ug/g <0.1 0.1 0.1688

              Tin ug/g <0.1 0.1 0.1688

              Titanium ug/g 5.0 0.8 0.1 0.1688

              Uranium ug/g 0.13 0.03 0.01 0.1688

              Vanadium ug/g 1.3 0.5 0.2 0.1688

              Zinc ug/g 160 20 1 0.1688

   Lab Section 6

              Moisture % 85.85 8 0.02 0.1688

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 26 of 113

SRC Group # 2018-11596

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037408
Sep 08, 2018
TISSUE
09/08/2018 RG_FODGH1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 910 90 5 0.2032

              Antimony ug/g <0.2 0.2 0.2032

              Arsenic ug/g 0.7 0.2 0.1 0.2032

              Barium ug/g 18 2 0.1 0.2032

              Beryllium ug/g 0.03 0.02 0.02 0.2032

              Boron ug/g 3 2 2 0.2032

              Cadmium ug/g 4.1 0.4 0.02 0.2032

              Chromium ug/g 1 1 1 0.2032

              Cobalt ug/g 1.5 0.2 0.02 0.2032

              Copper ug/g 15 2 0.1 0.2032

              Iron ug/g 590 60 5 0.2032

              Lead ug/g 0.30 0.08 0.02 0.2032

              Manganese ug/g 65 6 0.2 0.2032

              Mercury ug/g 0.02 0.01 0.01 0.2032

              Molybdenum ug/g 0.3 0.2 0.2 0.2032

              Nickel ug/g 3.8 0.6 0.1 0.2032

              Selenium ug/g 9.2 1 0.1 0.2032

              Silver ug/g 0.12 0.05 0.02 0.2032

              Strontium ug/g 8.1 1 0.2 0.2032

              Thallium ug/g <0.1 0.1 0.2032

              Tin ug/g <0.1 0.1 0.2032

              Titanium ug/g 7.9 1 0.1 0.2032

              Uranium ug/g 0.08 0.03 0.01 0.2032

              Vanadium ug/g 3.0 0.8 0.2 0.2032

              Zinc ug/g 220 20 1 0.2032

   Lab Section 6

              Moisture % 86.10 9 0.02 0.2032

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037409
Sep 08, 2018
TISSUE
09/08/2018 RG_FODGH2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 980 100 20 0.1087

              Antimony ug/g <1 1 0.1087

              Arsenic ug/g 0.8 0.6 0.5 0.1087

              Barium ug/g 17 2 0.5 0.1087

              Beryllium ug/g <0.1 0.1 0.1087

              Boron ug/g <10 10 0.1087

              Cadmium ug/g 4.9 0.7 0.1 0.1087

              Chromium ug/g <5 5 0.1087

              Cobalt ug/g 2.1 0.3 0.1 0.1087

              Copper ug/g 15 2 0.5 0.1087

              Iron ug/g 910 100 20 0.1087

              Lead ug/g 0.4 0.2 0.1 0.1087

              Manganese ug/g 78 10 1 0.1087

              Mercury ug/g <0.05 0.05 0.1087

              Molybdenum ug/g <1 1 0.1087

              Nickel ug/g 5.3 1 0.5 0.1087

              Selenium ug/g 9.6 2 0.5 0.1087

              Silver ug/g 0.1 0.1 0.1 0.1087

              Strontium ug/g 6 2 1 0.1087

              Thallium ug/g <0.5 0.5 0.1087

              Tin ug/g <0.5 0.5 0.1087

              Titanium ug/g 9.7 2 0.5 0.1087

              Uranium ug/g 0.08 0.06 0.05 0.1087

              Vanadium ug/g 3 2 1 0.1087

              Zinc ug/g 230 30 5 0.1087

   Lab Section 6

              Moisture % 87.03 9 0.02 0.1087

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037410
Sep 08, 2018
TISSUE
09/08/2018 RG_FODGH3_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 200 20 0.118

              Antimony ug/g <1 1 0.118

              Arsenic ug/g 1.3 0.8 0.5 0.118

              Barium ug/g 32 5 0.5 0.118

              Beryllium ug/g <0.1 0.1 0.118

              Boron ug/g <10 10 0.118

              Cadmium ug/g 5.8 0.9 0.1 0.118

              Chromium ug/g <5 5 0.118

              Cobalt ug/g 2.2 0.3 0.1 0.118

              Copper ug/g 25 4 0.5 0.118

              Iron ug/g 1900 300 20 0.118

              Lead ug/g 0.8 0.3 0.1 0.118

              Manganese ug/g 150 20 1 0.118

              Mercury ug/g <0.05 0.05 0.118

              Molybdenum ug/g <1 1 0.118

              Nickel ug/g 7.8 2 0.5 0.118

              Selenium ug/g 17 2 0.5 0.118

              Silver ug/g 0.2 0.1 0.1 0.118

              Strontium ug/g 9 3 1 0.118

              Thallium ug/g <0.5 0.5 0.118

              Tin ug/g <0.5 0.5 0.118

              Titanium ug/g 18 3 0.5 0.118

              Uranium ug/g 0.16 0.09 0.05 0.118

              Vanadium ug/g 7 2 1 0.118

              Zinc ug/g 350 50 5 0.118

   Lab Section 6

              Moisture % 87.05 9 0.02 0.118

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037411
Sep 08, 2018
TISSUE
09/08/2018 RG_FODGH4_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 650 60 5 0.2439

              Antimony ug/g <0.2 0.2 0.2439

              Arsenic ug/g 0.6 0.2 0.1 0.2439

              Barium ug/g 18 2 0.1 0.2439

              Beryllium ug/g 0.02 0.02 0.02 0.2439

              Boron ug/g 3 2 2 0.2439

              Cadmium ug/g 2.2 0.2 0.02 0.2439

              Chromium ug/g 1 1 1 0.2439

              Cobalt ug/g 0.94 0.1 0.02 0.2439

              Copper ug/g 13 1 0.1 0.2439

              Iron ug/g 530 50 5 0.2439

              Lead ug/g 0.26 0.06 0.02 0.2439

              Manganese ug/g 100 10 0.2 0.2439

              Mercury ug/g 0.01 0.01 0.01 0.2439

              Molybdenum ug/g 0.3 0.2 0.2 0.2439

              Nickel ug/g 3.5 0.5 0.1 0.2439

              Selenium ug/g 10 1 0.1 0.2439

              Silver ug/g 0.10 0.04 0.02 0.2439

              Strontium ug/g 4.8 0.7 0.2 0.2439

              Thallium ug/g <0.1 0.1 0.2439

              Tin ug/g <0.1 0.1 0.2439

              Titanium ug/g 10 1 0.1 0.2439

              Uranium ug/g 0.11 0.03 0.01 0.2439

              Vanadium ug/g 2.0 0.5 0.2 0.2439

              Zinc ug/g 170 20 1 0.2439

   Lab Section 6

              Moisture % 83.56 8 0.02 0.2439

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037412
Sep 08, 2018
TISSUE
09/08/2018 RG_FODGH5_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 420 60 5 0.2302

              Antimony ug/g <0.2 0.2 0.2302

              Arsenic ug/g 0.4 0.2 0.1 0.2302

              Barium ug/g 11 1 0.1 0.2302

              Beryllium ug/g <0.02 0.02 0.2302

              Boron ug/g 8 4 2 0.2302

              Cadmium ug/g 2.5 0.2 0.02 0.2302

              Chromium ug/g <1 1 0.2302

              Cobalt ug/g 1.0 0.2 0.02 0.2302

              Copper ug/g 17 2 0.1 0.2302

              Iron ug/g 640 60 5 0.2302

              Lead ug/g 0.15 0.05 0.02 0.2302

              Manganese ug/g 41 4 0.2 0.2302

              Mercury ug/g <0.01 0.01 0.2302

              Molybdenum ug/g 0.2 0.2 0.2 0.2302

              Nickel ug/g 2.4 0.4 0.1 0.2302

              Selenium ug/g 7.2 1 0.1 0.2302

              Silver ug/g 0.15 0.05 0.02 0.2302

              Strontium ug/g 7.4 1 0.2 0.2302

              Thallium ug/g <0.1 0.1 0.2302

              Tin ug/g <0.1 0.1 0.2302

              Titanium ug/g 4.3 0.6 0.1 0.2302

              Uranium ug/g 0.05 0.02 0.01 0.2302

              Vanadium ug/g 1.4 0.5 0.2 0.2302

              Zinc ug/g 310 30 1 0.2302

   Lab Section 6

              Moisture % 82.15 8 0.02 0.2302

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037413
Sep 08, 2018
TISSUE
09/08/2018 RG_EL1-1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 590 60 5 0.195

              Antimony ug/g <0.2 0.2 0.195

              Arsenic ug/g 0.8 0.3 0.1 0.195

              Barium ug/g 20 2 0.1 0.195

              Beryllium ug/g 0.02 0.02 0.02 0.195

              Boron ug/g 3 2 2 0.195

              Cadmium ug/g 1.8 0.3 0.02 0.195

              Chromium ug/g 1 1 1 0.195

              Cobalt ug/g 0.75 0.1 0.02 0.195

              Copper ug/g 17 2 0.1 0.195

              Iron ug/g 360 50 5 0.195

              Lead ug/g 0.22 0.06 0.02 0.195

              Manganese ug/g 100 10 0.2 0.195

              Mercury ug/g 0.02 0.01 0.01 0.195

              Molybdenum ug/g 0.3 0.2 0.2 0.195

              Nickel ug/g 3.8 0.6 0.1 0.195

              Selenium ug/g 6.4 1 0.1 0.195

              Silver ug/g 0.11 0.04 0.02 0.195

              Strontium ug/g 6.2 0.9 0.2 0.195

              Thallium ug/g <0.1 0.1 0.195

              Tin ug/g <0.1 0.1 0.195

              Titanium ug/g 5.6 0.8 0.1 0.195

              Uranium ug/g 0.05 0.02 0.01 0.195

              Vanadium ug/g 1.7 0.6 0.2 0.195

              Zinc ug/g 230 20 1 0.195

   Lab Section 6

              Moisture % 86.51 9 0.02 0.195

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037414
Sep 08, 2018
TISSUE
09/08/2018 RG_EL1-2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 530 100 50 0.2538

              Antimony ug/g <2 2 0.2538

              Arsenic ug/g <1 1 0.2538

              Barium ug/g 32 5 1 0.2538

              Beryllium ug/g <0.2 0.2 0.2538

              Boron ug/g <20 20 0.2538

              Cadmium ug/g 0.9 0.4 0.2 0.2538

              Chromium ug/g <10 10 0.2538

              Cobalt ug/g 0.7 0.4 0.2 0.2538

              Copper ug/g 17 4 1 0.2538

              Iron ug/g 580 100 50 0.2538

              Lead ug/g 0.3 0.2 0.2 0.2538

              Manganese ug/g 88 10 2 0.2538

              Mercury ug/g <0.1 0.1 0.2538

              Molybdenum ug/g <2 2 0.2538

              Nickel ug/g 5 2 1 0.2538

              Selenium ug/g 6 2 1 0.2538

              Silver ug/g <0.2 0.2 0.2538

              Strontium ug/g 12 5 2 0.2538

              Thallium ug/g <1 1 0.2538

              Tin ug/g <1 1 0.2538

              Titanium ug/g 5 2 1 0.2538

              Uranium ug/g <0.1 0.1 0.2538

              Vanadium ug/g 2 2 2 0.2538

              Zinc ug/g 310 50 10 0.2538

   Lab Section 6

              Moisture % 77.09 8 0.02 0.2538

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037415
Sep 08, 2018
TISSUE
09/08/2018 RG_EL1-3_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 100 5 0.2135

              Antimony ug/g <0.2 0.2 0.2135

              Arsenic ug/g 1.3 0.3 0.1 0.2135

              Barium ug/g 47 5 0.1 0.2135

              Beryllium ug/g 0.05 0.03 0.02 0.2135

              Boron ug/g 6 3 2 0.2135

              Cadmium ug/g 1.8 0.3 0.02 0.2135

              Chromium ug/g 2 1 1 0.2135

              Cobalt ug/g 1.5 0.2 0.02 0.2135

              Copper ug/g 13 1 0.1 0.2135

              Iron ug/g 1000 100 5 0.2135

              Lead ug/g 0.48 0.07 0.02 0.2135

              Manganese ug/g 130 10 0.2 0.2135

              Mercury ug/g 0.02 0.01 0.01 0.2135

              Molybdenum ug/g 0.3 0.2 0.2 0.2135

              Nickel ug/g 5.8 0.9 0.1 0.2135

              Selenium ug/g 7.0 1 0.1 0.2135

              Silver ug/g 0.09 0.04 0.02 0.2135

              Strontium ug/g 17 2 0.2 0.2135

              Thallium ug/g <0.1 0.1 0.2135

              Tin ug/g <0.1 0.1 0.2135

              Titanium ug/g 10 1 0.1 0.2135

              Uranium ug/g 0.17 0.04 0.01 0.2135

              Vanadium ug/g 4.4 0.7 0.2 0.2135

              Zinc ug/g 250 20 1 0.2135

   Lab Section 6

              Moisture % 84.10 8 0.02 0.2135

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037416
Sep 08, 2018
TISSUE
09/08/2018 RG_EL1-4_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 920 90 5 0.1803

              Antimony ug/g <0.2 0.2 0.1803

              Arsenic ug/g 1.4 0.4 0.1 0.1803

              Barium ug/g 31 3 0.1 0.1803

              Beryllium ug/g 0.04 0.03 0.02 0.1803

              Boron ug/g 6 3 2 0.1803

              Cadmium ug/g 2.7 0.3 0.02 0.1803

              Chromium ug/g 2 1 1 0.1803

              Cobalt ug/g 1.7 0.2 0.02 0.1803

              Copper ug/g 12 1 0.1 0.1803

              Iron ug/g 650 60 5 0.1803

              Lead ug/g 0.39 0.1 0.02 0.1803

              Manganese ug/g 160 20 0.2 0.1803

              Mercury ug/g 0.02 0.01 0.01 0.1803

              Molybdenum ug/g 0.4 0.3 0.2 0.1803

              Nickel ug/g 6.8 1 0.1 0.1803

              Selenium ug/g 7.0 1 0.1 0.1803

              Silver ug/g 0.07 0.04 0.02 0.1803

              Strontium ug/g 11 2 0.2 0.1803

              Thallium ug/g <0.1 0.1 0.1803

              Tin ug/g <0.1 0.1 0.1803

              Titanium ug/g 8.5 1 0.1 0.1803

              Uranium ug/g 0.12 0.03 0.01 0.1803

              Vanadium ug/g 2.8 0.7 0.2 0.1803

              Zinc ug/g 200 20 1 0.1803

   Lab Section 6

              Moisture % 85.03 8 0.02 0.1803

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037417
Sep 08, 2018
TISSUE
09/08/2018 RG_EL1-5_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 630 60 5 0.1498

              Antimony ug/g <0.2 0.2 0.1498

              Arsenic ug/g 0.6 0.2 0.1 0.1498

              Barium ug/g 20 2 0.1 0.1498

              Beryllium ug/g 0.03 0.02 0.02 0.1498

              Boron ug/g 3 2 2 0.1498

              Cadmium ug/g 1.1 0.2 0.02 0.1498

              Chromium ug/g 1 1 1 0.1498

              Cobalt ug/g 0.77 0.1 0.02 0.1498

              Copper ug/g 17 2 0.1 0.1498

              Iron ug/g 430 60 5 0.1498

              Lead ug/g 0.27 0.07 0.02 0.1498

              Manganese ug/g 93 9 0.2 0.1498

              Mercury ug/g 0.02 0.01 0.01 0.1498

              Molybdenum ug/g 0.2 0.2 0.2 0.1498

              Nickel ug/g 2.9 0.4 0.1 0.1498

              Selenium ug/g 7.0 1 0.1 0.1498

              Silver ug/g 0.12 0.05 0.02 0.1498

              Strontium ug/g 14 2 0.2 0.1498

              Thallium ug/g <0.1 0.1 0.1498

              Tin ug/g <0.1 0.1 0.1498

              Titanium ug/g 7.5 1 0.1 0.1498

              Uranium ug/g 0.06 0.02 0.01 0.1498

              Vanadium ug/g 2.0 0.5 0.2 0.1498

              Zinc ug/g 340 30 1 0.1498

   Lab Section 6

              Moisture % 75.83 8 0.02 0.1498

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037418
Sep 08, 2018
TISSUE
09/08/2018 RG_CORCK1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 960 100 20 0.5006

              Antimony ug/g <1 1 0.5006

              Arsenic ug/g 0.6 0.5 0.5 0.5006

              Barium ug/g 46 7 0.5 0.5006

              Beryllium ug/g <0.1 0.1 0.5006

              Boron ug/g <10 10 0.5006

              Cadmium ug/g 2.0 0.3 0.1 0.5006

              Chromium ug/g <5 5 0.5006

              Cobalt ug/g 94 9 0.1 0.5006

              Copper ug/g 9.4 2 0.5 0.5006

              Iron ug/g 420 60 20 0.5006

              Lead ug/g 0.3 0.2 0.1 0.5006

              Manganese ug/g 720 70 1 0.5006

              Mercury ug/g <0.05 0.05 0.5006

              Molybdenum ug/g <1 1 0.5006

              Nickel ug/g 86 9 0.5 0.5006

              Selenium ug/g 3.4 1 0.5 0.5006

              Silver ug/g <0.1 0.1 0.5006

              Strontium ug/g 150 20 1 0.5006

              Thallium ug/g <0.5 0.5 0.5006

              Tin ug/g <0.5 0.5 0.5006

              Titanium ug/g 10 2 0.5 0.5006

              Uranium ug/g 1.0 0.2 0.05 0.5006

              Vanadium ug/g 2 1 1 0.5006

              Zinc ug/g 350 50 5 0.5006

   Lab Section 6

              Moisture % 80.22 8 0.02 0.5006

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037419
Sep 08, 2018
TISSUE
09/08/2018 RG_CORCK2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 880 200 50 0.3758

              Antimony ug/g <2 2 0.3758

              Arsenic ug/g <1 1 0.3758

              Barium ug/g 53 8 1 0.3758

              Beryllium ug/g <0.2 0.2 0.3758

              Boron ug/g <20 20 0.3758

              Cadmium ug/g 2.4 0.6 0.2 0.3758

              Chromium ug/g <10 10 0.3758

              Cobalt ug/g 100 10 0.2 0.3758

              Copper ug/g 9 3 1 0.3758

              Iron ug/g 380 100 50 0.3758

              Lead ug/g 0.3 0.2 0.2 0.3758

              Manganese ug/g 780 80 2 0.3758

              Mercury ug/g <0.1 0.1 0.3758

              Molybdenum ug/g <2 2 0.3758

              Nickel ug/g 88 10 1 0.3758

              Selenium ug/g 3 2 1 0.3758

              Silver ug/g <0.2 0.2 0.3758

              Strontium ug/g 230 20 2 0.3758

              Thallium ug/g <1 1 0.3758

              Tin ug/g <1 1 0.3758

              Titanium ug/g 8 3 1 0.3758

              Uranium ug/g 1.7 0.4 0.1 0.3758

              Vanadium ug/g <2 2 0.3758

              Zinc ug/g 400 60 10 0.3758

   Lab Section 6

              Moisture % 77.08 8 0.02 0.3758

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037420
Sep 08, 2018
TISSUE
09/08/2018 RG_CORCK3_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 400 60 20 0.5006

              Antimony ug/g <1 1 0.5006

              Arsenic ug/g 0.8 0.5 0.5 0.5006

              Barium ug/g 17 2 0.5 0.5006

              Beryllium ug/g <0.1 0.1 0.5006

              Boron ug/g <10 10 0.5006

              Cadmium ug/g 0.7 0.1 0.1 0.5006

              Chromium ug/g <5 5 0.5006

              Cobalt ug/g 130 10 1 0.5006

              Copper ug/g 10 2 0.5 0.5006

              Iron ug/g 280 70 20 0.5006

              Lead ug/g 0.2 0.1 0.1 0.5006

              Manganese ug/g 470 50 1 0.5006

              Mercury ug/g <0.05 0.05 0.5006

              Molybdenum ug/g 1 1 1 0.5006

              Nickel ug/g 72 7 0.5 0.5006

              Selenium ug/g 4.4 1 0.5 0.5006

              Silver ug/g <0.1 0.1 0.5006

              Strontium ug/g 43 6 1 0.5006

              Thallium ug/g <0.5 0.5 0.5006

              Tin ug/g <0.5 0.5 0.5006

              Titanium ug/g 3.3 1 0.5 0.5006

              Uranium ug/g 0.39 0.1 0.05 0.5006

              Vanadium ug/g 1 1 1 0.5006

              Zinc ug/g 210 30 5 0.5006

   Lab Section 6

              Moisture % 70.80 7 0.02 0.5006

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037421
Sep 08, 2018
TISSUE
09/08/2018 RG_MI2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2600 400 50 0.3002

              Antimony ug/g <2 2 0.3002

              Arsenic ug/g 1 1 1 0.3002

              Barium ug/g 42 6 1 0.3002

              Beryllium ug/g <0.2 0.2 0.3002

              Boron ug/g <20 20 0.3002

              Cadmium ug/g 3.0 0.8 0.2 0.3002

              Chromium ug/g <10 10 0.3002

              Cobalt ug/g 1.6 0.5 0.2 0.3002

              Copper ug/g 12 3 1 0.3002

              Iron ug/g 2000 300 50 0.3002

              Lead ug/g 1.2 0.5 0.2 0.3002

              Manganese ug/g 140 20 2 0.3002

              Mercury ug/g <0.1 0.1 0.3002

              Molybdenum ug/g <2 2 0.3002

              Nickel ug/g 15 4 1 0.3002

              Selenium ug/g 9 3 1 0.3002

              Silver ug/g <0.2 0.2 0.3002

              Strontium ug/g 17 6 2 0.3002

              Thallium ug/g <1 1 0.3002

              Tin ug/g <1 1 0.3002

              Titanium ug/g 14 4 1 0.3002

              Uranium ug/g 0.2 0.1 0.1 0.3002

              Vanadium ug/g 9 4 2 0.3002

              Zinc ug/g 160 40 10 0.3002

   Lab Section 6

              Moisture % 85.42 8 0.02 0.3002

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037422
Sep 08, 2018
TISSUE
09/08/2018 RG_MIDAG1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 550 80 20 0.5025

              Antimony ug/g <1 1 0.5025

              Arsenic ug/g 0.8 0.5 0.5 0.5025

              Barium ug/g 24 4 0.5 0.5025

              Beryllium ug/g <0.1 0.1 0.5025

              Boron ug/g <10 10 0.5025

              Cadmium ug/g 0.7 0.1 0.1 0.5025

              Chromium ug/g <5 5 0.5025

              Cobalt ug/g 44 4 0.1 0.5025

              Copper ug/g 13 2 0.5 0.5025

              Iron ug/g 430 60 20 0.5025

              Lead ug/g 0.4 0.2 0.1 0.5025

              Manganese ug/g 110 10 1 0.5025

              Mercury ug/g <0.05 0.05 0.5025

              Molybdenum ug/g <1 1 0.5025

              Nickel ug/g 21 3 0.5 0.5025

              Selenium ug/g 6.2 2 0.5 0.5025

              Silver ug/g <0.1 0.1 0.5025

              Strontium ug/g 18 4 1 0.5025

              Thallium ug/g <0.5 0.5 0.5025

              Tin ug/g <0.5 0.5 0.5025

              Titanium ug/g 4.2 1 0.5 0.5025

              Uranium ug/g 0.09 0.07 0.05 0.5025

              Vanadium ug/g 1 1 1 0.5025

              Zinc ug/g 160 20 5 0.5025

   Lab Section 6

              Moisture % 79.52 8 0.02 0.5025

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037423
Sep 08, 2018
TISSUE
09/08/2018 RG_MIDAG2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 970 100 20 0.5048

              Antimony ug/g <1 1 0.5048

              Arsenic ug/g 0.6 0.5 0.5 0.5048

              Barium ug/g 12 2 0.5 0.5048

              Beryllium ug/g <0.1 0.1 0.5048

              Boron ug/g <10 10 0.5048

              Cadmium ug/g 0.5 0.1 0.1 0.5048

              Chromium ug/g <5 5 0.5048

              Cobalt ug/g 24 2 0.1 0.5048

              Copper ug/g 17 2 0.5 0.5048

              Iron ug/g 890 100 20 0.5048

              Lead ug/g 0.4 0.2 0.1 0.5048

              Manganese ug/g 100 10 1 0.5048

              Mercury ug/g <0.05 0.05 0.5048

              Molybdenum ug/g <1 1 0.5048

              Nickel ug/g 13 2 0.5 0.5048

              Selenium ug/g 3.5 1 0.5 0.5048

              Silver ug/g 0.1 0.1 0.1 0.5048

              Strontium ug/g 18 4 1 0.5048

              Thallium ug/g <0.5 0.5 0.5048

              Tin ug/g <0.5 0.5 0.5048

              Titanium ug/g 5.6 1 0.5 0.5048

              Uranium ug/g 0.08 0.06 0.05 0.5048

              Vanadium ug/g 2 1 1 0.5048

              Zinc ug/g 190 30 5 0.5048

   Lab Section 6

              Moisture % 79.14 8 0.02 0.5048

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037424
Sep 08, 2018
TISSUE
09/08/2018 RG_AGCK1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 270 70 20 0.5048

              Antimony ug/g <1 1 0.5048

              Arsenic ug/g 1.9 0.5 0.5 0.5048

              Barium ug/g 14 2 0.5 0.5048

              Beryllium ug/g <0.1 0.1 0.5048

              Boron ug/g <10 10 0.5048

              Cadmium ug/g 1.1 0.3 0.1 0.5048

              Chromium ug/g <5 5 0.5048

              Cobalt ug/g 0.3 0.1 0.1 0.5048

              Copper ug/g 9.2 2 0.5 0.5048

              Iron ug/g 460 70 20 0.5048

              Lead ug/g 0.2 0.1 0.1 0.5048

              Manganese ug/g 22 3 1 0.5048

              Mercury ug/g <0.05 0.05 0.5048

              Molybdenum ug/g <1 1 0.5048

              Nickel ug/g 4.2 0.5 0.5 0.5048

              Selenium ug/g 8.0 2 0.5 0.5048

              Silver ug/g <0.1 0.1 0.5048

              Strontium ug/g 18 4 1 0.5048

              Thallium ug/g <0.5 0.5 0.5048

              Tin ug/g <0.5 0.5 0.5048

              Titanium ug/g 2.4 0.9 0.5 0.5048

              Uranium ug/g 0.14 0.08 0.05 0.5048

              Vanadium ug/g 1 1 1 0.5048

              Zinc ug/g 230 30 5 0.5048

   Lab Section 6

              Moisture % 86.81 9 0.02 0.5048

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037425
Sep 08, 2018
TISSUE
09/08/2018 RG_AGCK2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 90 20 0.5042

              Antimony ug/g <1 1 0.5042

              Arsenic ug/g 1.4 0.5 0.5 0.5042

              Barium ug/g 3.7 0.5 0.5 0.5042

              Beryllium ug/g <0.1 0.1 0.5042

              Boron ug/g <10 10 0.5042

              Cadmium ug/g 1.1 0.3 0.1 0.5042

              Chromium ug/g <5 5 0.5042

              Cobalt ug/g 0.2 0.1 0.1 0.5042

              Copper ug/g 9.0 2 0.5 0.5042

              Iron ug/g 220 60 20 0.5042

              Lead ug/g 0.1 0.1 0.1 0.5042

              Manganese ug/g 20 3 1 0.5042

              Mercury ug/g <0.05 0.05 0.5042

              Molybdenum ug/g <1 1 0.5042

              Nickel ug/g 3.6 0.5 0.5 0.5042

              Selenium ug/g 8.6 2 0.5 0.5042

              Silver ug/g <0.1 0.1 0.5042

              Strontium ug/g 5 2 1 0.5042

              Thallium ug/g <0.5 0.5 0.5042

              Tin ug/g <0.5 0.5 0.5042

              Titanium ug/g 1.8 0.8 0.5 0.5042

              Uranium ug/g 0.22 0.1 0.05 0.5042

              Vanadium ug/g <1 1 0.5042

              Zinc ug/g 230 30 5 0.5042

   Lab Section 6

              Moisture % 89.09 9 0.02 0.5042

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037426
Sep 09, 2018
TISSUE
09/09/2018 RG_AGCK3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 220 60 20 0.499

              Antimony ug/g <1 1 0.499

              Arsenic ug/g 1.0 0.5 0.5 0.499

              Barium ug/g 6.4 2 0.5 0.499

              Beryllium ug/g <0.1 0.1 0.499

              Boron ug/g <10 10 0.499

              Cadmium ug/g 0.8 0.1 0.1 0.499

              Chromium ug/g <5 5 0.499

              Cobalt ug/g 0.2 0.1 0.1 0.499

              Copper ug/g 9.2 2 0.5 0.499

              Iron ug/g 210 50 20 0.499

              Lead ug/g 0.1 0.1 0.1 0.499

              Manganese ug/g 28 4 1 0.499

              Mercury ug/g <0.05 0.05 0.499

              Molybdenum ug/g <1 1 0.499

              Nickel ug/g 3.3 0.5 0.5 0.499

              Selenium ug/g 6.2 2 0.5 0.499

              Silver ug/g <0.1 0.1 0.499

              Strontium ug/g 6 2 1 0.499

              Thallium ug/g <0.5 0.5 0.499

              Tin ug/g <0.5 0.5 0.499

              Titanium ug/g 2.0 0.8 0.5 0.499

              Uranium ug/g 0.08 0.06 0.05 0.499

              Vanadium ug/g <1 1 0.499

              Zinc ug/g 200 30 5 0.499

   Lab Section 6

              Moisture % 79.10 8 0.02 0.499

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037427
Sep 09, 2018
TISSUE
09/09/2018 RG_HACKDS1_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 300 50 0.3157

              Antimony ug/g <2 2 0.3157

              Arsenic ug/g <1 1 0.3157

              Barium ug/g 33 5 1 0.3157

              Beryllium ug/g <0.2 0.2 0.3157

              Boron ug/g <20 20 0.3157

              Cadmium ug/g 1.4 0.5 0.2 0.3157

              Chromium ug/g <10 10 0.3157

              Cobalt ug/g 1.0 0.4 0.2 0.3157

              Copper ug/g 13 3 1 0.3157

              Iron ug/g 1600 200 50 0.3157

              Lead ug/g 0.9 0.4 0.2 0.3157

              Manganese ug/g 580 60 2 0.3157

              Mercury ug/g <0.1 0.1 0.3157

              Molybdenum ug/g <2 2 0.3157

              Nickel ug/g 5 2 1 0.3157

              Selenium ug/g 16 4 1 0.3157

              Silver ug/g <0.2 0.2 0.3157

              Strontium ug/g 8 4 2 0.3157

              Thallium ug/g <1 1 0.3157

              Tin ug/g <1 1 0.3157

              Titanium ug/g 12 3 1 0.3157

              Uranium ug/g 0.1 0.1 0.1 0.3157

              Vanadium ug/g 6 3 2 0.3157

              Zinc ug/g 150 40 10 0.3157

   Lab Section 6

              Moisture % 83.51 8 0.02 0.3157

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037428
Sep 09, 2018
TISSUE
09/09/2018 RG_HACKDS2_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 50 0.3772

              Antimony ug/g <2 2 0.3772

              Arsenic ug/g <1 1 0.3772

              Barium ug/g 32 5 1 0.3772

              Beryllium ug/g <0.2 0.2 0.3772

              Boron ug/g <20 20 0.3772

              Cadmium ug/g 1.3 0.5 0.2 0.3772

              Chromium ug/g <10 10 0.3772

              Cobalt ug/g 0.9 0.4 0.2 0.3772

              Copper ug/g 12 3 1 0.3772

              Iron ug/g 1200 200 50 0.3772

              Lead ug/g 0.6 0.3 0.2 0.3772

              Manganese ug/g 460 50 2 0.3772

              Mercury ug/g <0.1 0.1 0.3772

              Molybdenum ug/g <2 2 0.3772

              Nickel ug/g 4 2 1 0.3772

              Selenium ug/g 18 4 1 0.3772

              Silver ug/g <0.2 0.2 0.3772

              Strontium ug/g 10 4 2 0.3772

              Thallium ug/g <1 1 0.3772

              Tin ug/g <1 1 0.3772

              Titanium ug/g 9 3 1 0.3772

              Uranium ug/g 0.1 0.1 0.1 0.3772

              Vanadium ug/g 4 3 2 0.3772

              Zinc ug/g 140 40 10 0.3772

   Lab Section 6

              Moisture % 83.10 8 0.02 0.3772

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037429
Sep 09, 2018
TISSUE
09/09/2018 RG_HACKDS3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 870 90 5 0.1913

              Antimony ug/g <0.2 0.2 0.1913

              Arsenic ug/g 0.6 0.2 0.1 0.1913

              Barium ug/g 20 2 0.1 0.1913

              Beryllium ug/g 0.03 0.02 0.02 0.1913

              Boron ug/g <2 2 0.1913

              Cadmium ug/g 1.1 0.2 0.02 0.1913

              Chromium ug/g 1 1 1 0.1913

              Cobalt ug/g 0.66 0.1 0.02 0.1913

              Copper ug/g 12 1 0.1 0.1913

              Iron ug/g 900 90 5 0.1913

              Lead ug/g 0.50 0.08 0.02 0.1913

              Manganese ug/g 310 30 0.2 0.1913

              Mercury ug/g 0.02 0.01 0.01 0.1913

              Molybdenum ug/g 0.4 0.3 0.2 0.1913

              Nickel ug/g 3.1 0.5 0.1 0.1913

              Selenium ug/g 19 2 0.1 0.1913

              Silver ug/g 0.06 0.03 0.02 0.1913

              Strontium ug/g 5.8 0.9 0.2 0.1913

              Thallium ug/g <0.1 0.1 0.1913

              Tin ug/g <0.1 0.1 0.1913

              Titanium ug/g 7.0 1 0.1 0.1913

              Uranium ug/g 0.09 0.03 0.01 0.1913

              Vanadium ug/g 2.6 0.6 0.2 0.1913

              Zinc ug/g 160 20 1 0.1913

   Lab Section 6

              Moisture % 85.41 8 0.02 0.1913

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037430
Sep 09, 2018
TISSUE
09/09/2018 RG_HACKDS4_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 200 50 0.3788

              Antimony ug/g <2 2 0.3788

              Arsenic ug/g <1 1 0.3788

              Barium ug/g 28 4 1 0.3788

              Beryllium ug/g <0.2 0.2 0.3788

              Boron ug/g <20 20 0.3788

              Cadmium ug/g 1.0 0.4 0.2 0.3788

              Chromium ug/g <10 10 0.3788

              Cobalt ug/g 0.7 0.4 0.2 0.3788

              Copper ug/g 12 3 1 0.3788

              Iron ug/g 750 200 50 0.3788

              Lead ug/g 0.5 0.3 0.2 0.3788

              Manganese ug/g 400 40 2 0.3788

              Mercury ug/g <0.1 0.1 0.3788

              Molybdenum ug/g <2 2 0.3788

              Nickel ug/g 4 2 1 0.3788

              Selenium ug/g 20 3 1 0.3788

              Silver ug/g <0.2 0.2 0.3788

              Strontium ug/g 10 4 2 0.3788

              Thallium ug/g <1 1 0.3788

              Tin ug/g <1 1 0.3788

              Titanium ug/g 8 3 1 0.3788

              Uranium ug/g 0.1 0.1 0.1 0.3788

              Vanadium ug/g 3 2 2 0.3788

              Zinc ug/g 130 30 10 0.3788

   Lab Section 6

              Moisture % 81.46 8 0.02 0.3788

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037431
Sep 09, 2018
TISSUE
09/09/2018 RG_HACKDS5_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.5075

              Antimony ug/g <1 1 0.5075

              Arsenic ug/g <0.5 0.5 0.5075

              Barium ug/g 28 4 0.5 0.5075

              Beryllium ug/g <0.1 0.1 0.5075

              Boron ug/g <10 10 0.5075

              Cadmium ug/g 1.1 0.3 0.1 0.5075

              Chromium ug/g <5 5 0.5075

              Cobalt ug/g 0.9 0.1 0.1 0.5075

              Copper ug/g 12 2 0.5 0.5075

              Iron ug/g 880 100 20 0.5075

              Lead ug/g 0.6 0.2 0.1 0.5075

              Manganese ug/g 450 40 1 0.5075

              Mercury ug/g <0.05 0.05 0.5075

              Molybdenum ug/g <1 1 0.5075

              Nickel ug/g 4.4 0.5 0.5 0.5075

              Selenium ug/g 22 3 0.5 0.5075

              Silver ug/g <0.1 0.1 0.5075

              Strontium ug/g 9 3 1 0.5075

              Thallium ug/g <0.5 0.5 0.5075

              Tin ug/g <0.5 0.5 0.5075

              Titanium ug/g 8.3 2 0.5 0.5075

              Uranium ug/g 0.12 0.08 0.05 0.5075

              Vanadium ug/g 4 2 1 0.5075

              Zinc ug/g 120 20 5 0.5075

   Lab Section 6

              Moisture % 80.17 8 0.02 0.5075

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037432
Sep 09, 2018
TISSUE
09/09/2018 RG_HACKUS_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2100 300 50 0.376

              Antimony ug/g <2 2 0.376

              Arsenic ug/g <1 1 0.376

              Barium ug/g 27 4 1 0.376

              Beryllium ug/g <0.2 0.2 0.376

              Boron ug/g <20 20 0.376

              Cadmium ug/g 1.4 0.5 0.2 0.376

              Chromium ug/g <10 10 0.376

              Cobalt ug/g 0.5 0.3 0.2 0.376

              Copper ug/g 12 3 1 0.376

              Iron ug/g 990 200 50 0.376

              Lead ug/g 0.7 0.4 0.2 0.376

              Manganese ug/g 59 9 2 0.376

              Mercury ug/g <0.1 0.1 0.376

              Molybdenum ug/g <2 2 0.376

              Nickel ug/g 6 2 1 0.376

              Selenium ug/g 10 2 1 0.376

              Silver ug/g <0.2 0.2 0.376

              Strontium ug/g 4 3 2 0.376

              Thallium ug/g <1 1 0.376

              Tin ug/g <1 1 0.376

              Titanium ug/g 10 2 1 0.376

              Uranium ug/g 0.2 0.1 0.1 0.376

              Vanadium ug/g 5 3 2 0.376

              Zinc ug/g 160 40 10 0.376

   Lab Section 6

              Moisture % 84.48 8 0.02 0.376

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037433
Sep 09, 2018
TISSUE
09/09/2018 RG_MIDAG3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 20 0.5091

              Antimony ug/g <1 1 0.5091

              Arsenic ug/g 0.8 0.5 0.5 0.5091

              Barium ug/g 22 3 0.5 0.5091

              Beryllium ug/g <0.1 0.1 0.5091

              Boron ug/g <10 10 0.5091

              Cadmium ug/g 0.5 0.1 0.1 0.5091

              Chromium ug/g <5 5 0.5091

              Cobalt ug/g 31 3 0.1 0.5091

              Copper ug/g 14 2 0.5 0.5091

              Iron ug/g 1300 200 20 0.5091

              Lead ug/g 0.6 0.2 0.1 0.5091

              Manganese ug/g 100 10 1 0.5091

              Mercury ug/g <0.05 0.05 0.5091

              Molybdenum ug/g <1 1 0.5091

              Nickel ug/g 10 2 0.5 0.5091

              Selenium ug/g 3.8 1 0.5 0.5091

              Silver ug/g <0.1 0.1 0.5091

              Strontium ug/g 16 4 1 0.5091

              Thallium ug/g <0.5 0.5 0.5091

              Tin ug/g <0.5 0.5 0.5091

              Titanium ug/g 8.6 2 0.5 0.5091

              Uranium ug/g 0.06 0.06 0.05 0.5091

              Vanadium ug/g 3 2 1 0.5091

              Zinc ug/g 170 20 5 0.5091

   Lab Section 6

              Moisture % 70.28 7 0.02 0.5091

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 52 of 113

SRC Group # 2018-11596

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037434
Sep 09, 2018
TISSUE
09/09/2018 RG_FO28-1_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1700 200 50 0.1893

              Antimony ug/g <0.2 0.2 0.1893

              Arsenic ug/g 0.9 0.3 0.1 0.1893

              Barium ug/g 33 3 0.1 0.1893

              Beryllium ug/g 0.06 0.03 0.02 0.1893

              Boron ug/g 5 3 2 0.1893

              Cadmium ug/g 3.4 0.3 0.02 0.1893

              Chromium ug/g 3 2 1 0.1893

              Cobalt ug/g 1.4 0.2 0.02 0.1893

              Copper ug/g 47 5 0.1 0.1893

              Iron ug/g 1400 200 50 0.1893

              Lead ug/g 0.68 0.1 0.02 0.1893

              Manganese ug/g 110 10 0.2 0.1893

              Mercury ug/g 0.02 0.01 0.01 0.1893

              Molybdenum ug/g 0.4 0.3 0.2 0.1893

              Nickel ug/g 5.2 0.8 0.1 0.1893

              Selenium ug/g 9.4 1 0.1 0.1893

              Silver ug/g 0.09 0.04 0.02 0.1893

              Strontium ug/g 9.5 1 0.2 0.1893

              Thallium ug/g <0.1 0.1 0.1893

              Tin ug/g <0.1 0.1 0.1893

              Titanium ug/g 11 1 0.1 0.1893

              Uranium ug/g 0.15 0.04 0.01 0.1893

              Vanadium ug/g 5.8 0.9 0.2 0.1893

              Zinc ug/g 210 20 1 0.1893

   Lab Section 6

              Moisture % 84.35 8 0.02 0.1893

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037435
Sep 09, 2018
TISSUE
09/09/2018 RG_FO28-2_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 200 50 0.3262

              Antimony ug/g <2 2 0.3262

              Arsenic ug/g <1 1 0.3262

              Barium ug/g 27 4 1 0.3262

              Beryllium ug/g <0.2 0.2 0.3262

              Boron ug/g <20 20 0.3262

              Cadmium ug/g 2.2 0.6 0.2 0.3262

              Chromium ug/g <10 10 0.3262

              Cobalt ug/g 1.0 0.4 0.2 0.3262

              Copper ug/g 14 4 1 0.3262

              Iron ug/g 770 200 50 0.3262

              Lead ug/g 0.4 0.3 0.2 0.3262

              Manganese ug/g 130 20 2 0.3262

              Mercury ug/g <0.1 0.1 0.3262

              Molybdenum ug/g <2 2 0.3262

              Nickel ug/g 4 2 1 0.3262

              Selenium ug/g 9 3 1 0.3262

              Silver ug/g <0.2 0.2 0.3262

              Strontium ug/g 7 4 2 0.3262

              Thallium ug/g <1 1 0.3262

              Tin ug/g <1 1 0.3262

              Titanium ug/g 6 2 1 0.3262

              Uranium ug/g 0.1 0.1 0.1 0.3262

              Vanadium ug/g 4 3 2 0.3262

              Zinc ug/g 170 40 10 0.3262

   Lab Section 6

              Moisture % 83.72 8 0.02 0.3262

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037436
Sep 09, 2018
TISSUE
09/09/2018 RG_FO28-3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 860 90 5 0.183

              Antimony ug/g <0.2 0.2 0.183

              Arsenic ug/g 0.6 0.2 0.1 0.183

              Barium ug/g 25 2 0.1 0.183

              Beryllium ug/g 0.03 0.02 0.02 0.183

              Boron ug/g 4 3 2 0.183

              Cadmium ug/g 2.6 0.3 0.02 0.183

              Chromium ug/g 1 1 1 0.183

              Cobalt ug/g 0.87 0.1 0.02 0.183

              Copper ug/g 15 2 0.1 0.183

              Iron ug/g 680 70 5 0.183

              Lead ug/g 0.41 0.06 0.02 0.183

              Manganese ug/g 120 10 0.2 0.183

              Mercury ug/g 0.02 0.01 0.01 0.183

              Molybdenum ug/g 0.3 0.2 0.2 0.183

              Nickel ug/g 3.8 0.6 0.1 0.183

              Selenium ug/g 8.7 1 0.1 0.183

              Silver ug/g 0.11 0.04 0.02 0.183

              Strontium ug/g 4.5 0.7 0.2 0.183

              Thallium ug/g <0.1 0.1 0.183

              Tin ug/g <0.1 0.1 0.183

              Titanium ug/g 7.3 1 0.1 0.183

              Uranium ug/g 0.10 0.02 0.01 0.183

              Vanadium ug/g 2.8 0.7 0.2 0.183

              Zinc ug/g 210 20 1 0.183

   Lab Section 6

              Moisture % 81.29 8 0.02 0.183

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037437
Sep 09, 2018
TISSUE
09/09/2018 RG_FO29-1_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 670 200 50 0.2672

              Antimony ug/g <2 2 0.2672

              Arsenic ug/g <1 1 0.2672

              Barium ug/g 20 3 1 0.2672

              Beryllium ug/g <0.2 0.2 0.2672

              Boron ug/g <20 20 0.2672

              Cadmium ug/g 1.9 0.6 0.2 0.2672

              Chromium ug/g <10 10 0.2672

              Cobalt ug/g 0.9 0.4 0.2 0.2672

              Copper ug/g 13 3 1 0.2672

              Iron ug/g 500 100 50 0.2672

              Lead ug/g 0.2 0.2 0.2 0.2672

              Manganese ug/g 110 20 2 0.2672

              Mercury ug/g <0.1 0.1 0.2672

              Molybdenum ug/g <2 2 0.2672

              Nickel ug/g 3 2 1 0.2672

              Selenium ug/g 8 3 1 0.2672

              Silver ug/g <0.2 0.2 0.2672

              Strontium ug/g 6 3 2 0.2672

              Thallium ug/g <1 1 0.2672

              Tin ug/g <1 1 0.2672

              Titanium ug/g 28 4 1 0.2672

              Uranium ug/g <0.1 0.1 0.2672

              Vanadium ug/g 2 2 2 0.2672

              Zinc ug/g 160 40 10 0.2672

   Lab Section 6

              Moisture % 82.34 8 0.02 0.2672

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037438
Sep 09, 2018
TISSUE
09/09/2018 RG_FO29-2_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 100 5 0.1588

              Antimony ug/g <0.2 0.2 0.1588

              Arsenic ug/g 1.0 0.2 0.1 0.1588

              Barium ug/g 44 4 0.1 0.1588

              Beryllium ug/g 0.06 0.03 0.02 0.1588

              Boron ug/g 9 4 2 0.1588

              Cadmium ug/g 2.9 0.3 0.02 0.1588

              Chromium ug/g 2 1 1 0.1588

              Cobalt ug/g 1.2 0.2 0.02 0.1588

              Copper ug/g 12 1 0.1 0.1588

              Iron ug/g 1200 100 5 0.1588

              Lead ug/g 0.54 0.08 0.02 0.1588

              Manganese ug/g 100 10 0.2 0.1588

              Mercury ug/g 0.01 0.01 0.01 0.1588

              Molybdenum ug/g 0.3 0.2 0.2 0.1588

              Nickel ug/g 4.5 0.7 0.1 0.1588

              Selenium ug/g 9.7 1 0.1 0.1588

              Silver ug/g 0.09 0.04 0.02 0.1588

              Strontium ug/g 18 3 0.2 0.1588

              Thallium ug/g <0.1 0.1 0.1588

              Tin ug/g <0.1 0.1 0.1588

              Titanium ug/g 7.7 1 0.1 0.1588

              Uranium ug/g 0.19 0.05 0.01 0.1588

              Vanadium ug/g 5.0 0.8 0.2 0.1588

              Zinc ug/g 160 20 1 0.1588

   Lab Section 6

              Moisture % 83.90 8 0.02 0.1588

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037439
Sep 09, 2018
TISSUE
09/09/2018 RG_FO29-3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 910 90 5 0.2488

              Antimony ug/g <0.2 0.2 0.2488

              Arsenic ug/g 0.6 0.2 0.1 0.2488

              Barium ug/g 24 2 0.1 0.2488

              Beryllium ug/g 0.03 0.02 0.02 0.2488

              Boron ug/g 8 4 2 0.2488

              Cadmium ug/g 2.4 0.2 0.02 0.2488

              Chromium ug/g 1 1 1 0.2488

              Cobalt ug/g 0.99 0.1 0.02 0.2488

              Copper ug/g 13 1 0.1 0.2488

              Iron ug/g 690 70 5 0.2488

              Lead ug/g 0.38 0.1 0.02 0.2488

              Manganese ug/g 95 10 0.2 0.2488

              Mercury ug/g 0.01 0.01 0.01 0.2488

              Molybdenum ug/g 0.3 0.2 0.2 0.2488

              Nickel ug/g 3.2 0.5 0.1 0.2488

              Selenium ug/g 8.8 1 0.1 0.2488

              Silver ug/g 0.10 0.04 0.02 0.2488

              Strontium ug/g 6.9 1 0.2 0.2488

              Thallium ug/g <0.1 0.1 0.2488

              Tin ug/g <0.1 0.1 0.2488

              Titanium ug/g 6.3 0.9 0.1 0.2488

              Uranium ug/g 0.10 0.02 0.01 0.2488

              Vanadium ug/g 3.0 0.8 0.2 0.2488

              Zinc ug/g 170 20 1 0.2488

   Lab Section 6

              Moisture % 82.98 8 0.02 0.2488

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037441
Sep 09, 2018
TISSUE
09/09/2018 RG_GRCK_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 550 60 5 0.2216

              Antimony ug/g <0.2 0.2 0.2216

              Arsenic ug/g 0.4 0.2 0.1 0.2216

              Barium ug/g 16 2 0.1 0.2216

              Beryllium ug/g 0.02 0.02 0.02 0.2216

              Boron ug/g <2 2 0.2216

              Cadmium ug/g 1.4 0.2 0.02 0.2216

              Chromium ug/g <1 1 0.2216

              Cobalt ug/g 0.46 0.07 0.02 0.2216

              Copper ug/g 16 2 0.1 0.2216

              Iron ug/g 420 60 5 0.2216

              Lead ug/g 0.20 0.05 0.02 0.2216

              Manganese ug/g 75 8 0.2 0.2216

              Mercury ug/g 0.02 0.01 0.01 0.2216

              Molybdenum ug/g 0.3 0.2 0.2 0.2216

              Nickel ug/g 1.5 0.4 0.1 0.2216

              Selenium ug/g 6.9 1 0.1 0.2216

              Silver ug/g 0.07 0.04 0.02 0.2216

              Strontium ug/g 9.1 1 0.2 0.2216

              Thallium ug/g <0.1 0.1 0.2216

              Tin ug/g <0.1 0.1 0.2216

              Titanium ug/g 4.2 0.6 0.1 0.2216

              Uranium ug/g 0.05 0.02 0.01 0.2216

              Vanadium ug/g 1.4 0.5 0.2 0.2216

              Zinc ug/g 280 30 1 0.2216

   Lab Section 6

              Moisture % 76.45 8 0.02 0.2216

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037442
Sep 09, 2018
TISSUE
09/09/2018 RG_MIDCO1_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3700 400 20 0.4211

              Antimony ug/g <1 1 0.4211

              Arsenic ug/g 1.1 0.5 0.5 0.4211

              Barium ug/g 39 6 0.5 0.4211

              Beryllium ug/g 0.2 0.1 0.1 0.4211

              Boron ug/g <10 10 0.4211

              Cadmium ug/g 0.5 0.1 0.1 0.4211

              Chromium ug/g <5 5 0.4211

              Cobalt ug/g 70 7 0.1 0.4211

              Copper ug/g 12 2 0.5 0.4211

              Iron ug/g 2500 200 20 0.4211

              Lead ug/g 1.2 0.3 0.1 0.4211

              Manganese ug/g 350 40 1 0.4211

              Mercury ug/g <0.05 0.05 0.4211

              Molybdenum ug/g <1 1 0.4211

              Nickel ug/g 43 6 0.5 0.4211

              Selenium ug/g 3.8 1 0.5 0.4211

              Silver ug/g <0.1 0.1 0.4211

              Strontium ug/g 61 9 1 0.4211

              Thallium ug/g <0.5 0.5 0.4211

              Tin ug/g <0.5 0.5 0.4211

              Titanium ug/g 16 2 0.5 0.4211

              Uranium ug/g 0.32 0.1 0.05 0.4211

              Vanadium ug/g 8 3 1 0.4211

              Zinc ug/g 140 20 5 0.4211

   Lab Section 6

              Moisture % 75.30 8 0.02 0.4211

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 60 of 113

SRC Group # 2018-11596

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037443
Sep 09, 2018
TISSUE
09/09/2018 RG_MIDCO2_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1700 200 20 0.4655

              Antimony ug/g <1 1 0.4655

              Arsenic ug/g <0.5 0.5 0.4655

              Barium ug/g 13 2 0.5 0.4655

              Beryllium ug/g <0.1 0.1 0.4655

              Boron ug/g <10 10 0.4655

              Cadmium ug/g 0.3 0.1 0.1 0.4655

              Chromium ug/g <5 5 0.4655

              Cobalt ug/g 39 4 0.1 0.4655

              Copper ug/g 13 2 0.5 0.4655

              Iron ug/g 1000 200 20 0.4655

              Lead ug/g 0.5 0.2 0.1 0.4655

              Manganese ug/g 150 20 1 0.4655

              Mercury ug/g <0.05 0.05 0.4655

              Molybdenum ug/g <1 1 0.4655

              Nickel ug/g 19 3 0.5 0.4655

              Selenium ug/g 3.1 1 0.5 0.4655

              Silver ug/g <0.1 0.1 0.4655

              Strontium ug/g 19 5 1 0.4655

              Thallium ug/g <0.5 0.5 0.4655

              Tin ug/g <0.5 0.5 0.4655

              Titanium ug/g 9.7 2 0.5 0.4655

              Uranium ug/g 0.09 0.07 0.05 0.4655

              Vanadium ug/g 4 2 1 0.4655

              Zinc ug/g 130 20 5 0.4655

   Lab Section 6

              Moisture % 78.58 8 0.02 0.4655

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037444
Sep 09, 2018
TISSUE
09/09/2018 RG_MIDCO3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 20 0.5069

              Antimony ug/g <1 1 0.5069

              Arsenic ug/g 0.6 0.5 0.5 0.5069

              Barium ug/g 22 3 0.5 0.5069

              Beryllium ug/g <0.1 0.1 0.5069

              Boron ug/g <10 10 0.5069

              Cadmium ug/g 0.3 0.1 0.1 0.5069

              Chromium ug/g <5 5 0.5069

              Cobalt ug/g 49 5 0.1 0.5069

              Copper ug/g 14 2 0.5 0.5069

              Iron ug/g 940 100 20 0.5069

              Lead ug/g 0.4 0.2 0.1 0.5069

              Manganese ug/g 160 20 1 0.5069

              Mercury ug/g <0.05 0.05 0.5069

              Molybdenum ug/g <1 1 0.5069

              Nickel ug/g 22 3 0.5 0.5069

              Selenium ug/g 3.0 1 0.5 0.5069

              Silver ug/g <0.1 0.1 0.5069

              Strontium ug/g 48 7 1 0.5069

              Thallium ug/g <0.5 0.5 0.5069

              Tin ug/g <0.5 0.5 0.5069

              Titanium ug/g 11 2 0.5 0.5069

              Uranium ug/g 0.17 0.09 0.05 0.5069

              Vanadium ug/g 3 2 1 0.5069

              Zinc ug/g 130 20 5 0.5069

   Lab Section 6

              Moisture % 78.32 8 0.02 0.5069

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037445
Sep 09, 2018
TISSUE
09/09/2018 RG_MIDCO4_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 770 100 20 0.5033

              Antimony ug/g <1 1 0.5033

              Arsenic ug/g 0.6 0.5 0.5 0.5033

              Barium ug/g 11 2 0.5 0.5033

              Beryllium ug/g <0.1 0.1 0.5033

              Boron ug/g <10 10 0.5033

              Cadmium ug/g 0.2 0.1 0.1 0.5033

              Chromium ug/g <5 5 0.5033

              Cobalt ug/g 66 7 0.1 0.5033

              Copper ug/g 8.9 2 0.5 0.5033

              Iron ug/g 480 70 20 0.5033

              Lead ug/g 0.2 0.1 0.1 0.5033

              Manganese ug/g 200 20 1 0.5033

              Mercury ug/g <0.05 0.05 0.5033

              Molybdenum ug/g <1 1 0.5033

              Nickel ug/g 22 3 0.5 0.5033

              Selenium ug/g 3.7 1 0.5 0.5033

              Silver ug/g <0.1 0.1 0.5033

              Strontium ug/g 10 2 1 0.5033

              Thallium ug/g <0.5 0.5 0.5033

              Tin ug/g <0.5 0.5 0.5033

              Titanium ug/g 5.4 1 0.5 0.5033

              Uranium ug/g 0.07 0.06 0.05 0.5033

              Vanadium ug/g 2 1 1 0.5033

              Zinc ug/g 130 20 5 0.5033

   Lab Section 6

              Moisture % 73.47 7 0.02 0.5033

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037446
Sep 09, 2018
TISSUE
09/09/2018 RG_MIDCO5_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 320 80 20 0.5094

              Antimony ug/g <1 1 0.5094

              Arsenic ug/g <0.5 0.5 0.5094

              Barium ug/g 8.4 2 0.5 0.5094

              Beryllium ug/g <0.1 0.1 0.5094

              Boron ug/g <10 10 0.5094

              Cadmium ug/g 0.2 0.1 0.1 0.5094

              Chromium ug/g <5 5 0.5094

              Cobalt ug/g 60 6 0.1 0.5094

              Copper ug/g 9.9 2 0.5 0.5094

              Iron ug/g 210 50 20 0.5094

              Lead ug/g 0.1 0.1 0.1 0.5094

              Manganese ug/g 120 10 1 0.5094

              Mercury ug/g <0.05 0.05 0.5094

              Molybdenum ug/g <1 1 0.5094

              Nickel ug/g 16 2 0.5 0.5094

              Selenium ug/g 3.3 1 0.5 0.5094

              Silver ug/g <0.1 0.1 0.5094

              Strontium ug/g 8 3 1 0.5094

              Thallium ug/g <0.5 0.5 0.5094

              Tin ug/g <0.5 0.5 0.5094

              Titanium ug/g 3.3 1 0.5 0.5094

              Uranium ug/g 0.06 0.06 0.05 0.5094

              Vanadium ug/g <1 1 0.5094

              Zinc ug/g 130 20 5 0.5094

   Lab Section 6

              Moisture % 65.66 6 0.02 0.5094

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037447
Sep 09, 2018
TISSUE
09/09/2018 RG_THCK_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 930 100 20 0.048

              Antimony ug/g <1 1 0.048

              Arsenic ug/g 1.1 0.7 0.5 0.048

              Barium ug/g 58 6 0.5 0.048

              Beryllium ug/g <0.1 0.1 0.048

              Boron ug/g <10 10 0.048

              Cadmium ug/g 1.2 0.3 0.1 0.048

              Chromium ug/g <5 5 0.048

              Cobalt ug/g 0.8 0.3 0.1 0.048

              Copper ug/g 36 5 0.5 0.048

              Iron ug/g 500 80 20 0.048

              Lead ug/g 0.4 0.2 0.1 0.048

              Manganese ug/g 99 10 1 0.048

              Mercury ug/g <0.05 0.05 0.048

              Molybdenum ug/g <1 1 0.048

              Nickel ug/g 3.3 1 0.5 0.048

              Selenium ug/g 26 4 0.5 0.048

              Silver ug/g 0.4 0.2 0.1 0.048

              Strontium ug/g 120 10 1 0.048

              Thallium ug/g <0.5 0.5 0.048

              Tin ug/g <0.5 0.5 0.048

              Titanium ug/g 13 2 0.5 0.048

              Uranium ug/g 0.38 0.1 0.05 0.048

              Vanadium ug/g 3 2 1 0.048

              Zinc ug/g 160 20 5 0.048

   Lab Section 6

              Moisture % 86.32 9 0.02 0.048

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037448
Sep 10, 2018
TISSUE
09/10/2018 RG_DCDS1_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 310 50 5 0.216

              Antimony ug/g <0.2 0.2 0.216

              Arsenic ug/g 0.5 0.2 0.1 0.216

              Barium ug/g 30 3 0.1 0.216

              Beryllium ug/g <0.02 0.02 0.216

              Boron ug/g <2 2 0.216

              Cadmium ug/g 2.6 0.3 0.02 0.216

              Chromium ug/g <1 1 0.216

              Cobalt ug/g 3.5 0.4 0.02 0.216

              Copper ug/g 12 1 0.1 0.216

              Iron ug/g 170 20 5 0.216

              Lead ug/g 0.16 0.05 0.02 0.216

              Manganese ug/g 180 20 0.2 0.216

              Mercury ug/g 0.03 0.02 0.01 0.216

              Molybdenum ug/g 0.4 0.3 0.2 0.216

              Nickel ug/g 12 1 0.1 0.216

              Selenium ug/g 54 8 1 0.216

              Silver ug/g 0.12 0.05 0.02 0.216

              Strontium ug/g 1.9 0.6 0.2 0.216

              Thallium ug/g <0.1 0.1 0.216

              Tin ug/g <0.1 0.1 0.216

              Titanium ug/g 4.6 0.7 0.1 0.216

              Uranium ug/g 0.08 0.03 0.01 0.216

              Vanadium ug/g 1.6 0.5 0.2 0.216

              Zinc ug/g 180 20 1 0.216

   Lab Section 6

              Moisture % 74.58 7 0.02 0.216

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037449
Sep 10, 2018
TISSUE
09/10/2018 RG_DCDS2_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 670 200 50 0.2517

              Antimony ug/g <2 2 0.2517

              Arsenic ug/g <1 1 0.2517

              Barium ug/g 52 8 1 0.2517

              Beryllium ug/g <0.2 0.2 0.2517

              Boron ug/g <20 20 0.2517

              Cadmium ug/g 1.9 0.6 0.2 0.2517

              Chromium ug/g <10 10 0.2517

              Cobalt ug/g 3.4 0.8 0.2 0.2517

              Copper ug/g 13 3 1 0.2517

              Iron ug/g 2000 300 50 0.2517

              Lead ug/g 0.4 0.3 0.2 0.2517

              Manganese ug/g 240 20 2 0.2517

              Mercury ug/g <0.1 0.1 0.2517

              Molybdenum ug/g <2 2 0.2517

              Nickel ug/g 17 4 1 0.2517

              Selenium ug/g 69 10 1 0.2517

              Silver ug/g <0.2 0.2 0.2517

              Strontium ug/g 8 4 2 0.2517

              Thallium ug/g <1 1 0.2517

              Tin ug/g <1 1 0.2517

              Titanium ug/g 6 2 1 0.2517

              Uranium ug/g 0.3 0.2 0.1 0.2517

              Vanadium ug/g 5 3 2 0.2517

              Zinc ug/g 160 40 10 0.2517

   Lab Section 6

              Moisture % 84.16 8 0.02 0.2517

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037450
Sep 10, 2018
TISSUE
09/10/2018 RG_DCDS3_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 60 20 0.5042

              Antimony ug/g <1 1 0.5042

              Arsenic ug/g <0.5 0.5 0.5042

              Barium ug/g 28 4 0.5 0.5042

              Beryllium ug/g <0.1 0.1 0.5042

              Boron ug/g <10 10 0.5042

              Cadmium ug/g 1.4 0.4 0.1 0.5042

              Chromium ug/g <5 5 0.5042

              Cobalt ug/g 2.3 0.3 0.1 0.5042

              Copper ug/g 12 2 0.5 0.5042

              Iron ug/g 140 50 20 0.5042

              Lead ug/g 0.1 0.1 0.1 0.5042

              Manganese ug/g 180 20 1 0.5042

              Mercury ug/g <0.05 0.05 0.5042

              Molybdenum ug/g <1 1 0.5042

              Nickel ug/g 12 2 0.5 0.5042

              Selenium ug/g 85 8 0.5 0.5042

              Silver ug/g <0.1 0.1 0.5042

              Strontium ug/g 2 1 1 0.5042

              Thallium ug/g <0.5 0.5 0.5042

              Tin ug/g <0.5 0.5 0.5042

              Titanium ug/g 3.1 1 0.5 0.5042

              Uranium ug/g 0.06 0.06 0.05 0.5042

              Vanadium ug/g 2 1 1 0.5042

              Zinc ug/g 140 20 5 0.5042

   Lab Section 6

              Moisture % 75.54 8 0.02 0.5042

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037451
Sep 10, 2018
TISSUE
09/10/2018 RG_DC1-1_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 330 100 50 0.3393

              Antimony ug/g <2 2 0.3393

              Arsenic ug/g <1 1 0.3393

              Barium ug/g 37 6 1 0.3393

              Beryllium ug/g <0.2 0.2 0.3393

              Boron ug/g <20 20 0.3393

              Cadmium ug/g 1.6 0.5 0.2 0.3393

              Chromium ug/g <10 10 0.3393

              Cobalt ug/g 0.8 0.4 0.2 0.3393

              Copper ug/g 11 3 1 0.3393

              Iron ug/g 400 100 50 0.3393

              Lead ug/g <0.2 0.2 0.3393

              Manganese ug/g 82 10 2 0.3393

              Mercury ug/g <0.1 0.1 0.3393

              Molybdenum ug/g <2 2 0.3393

              Nickel ug/g 4 2 1 0.3393

              Selenium ug/g 11 3 1 0.3393

              Silver ug/g <0.2 0.2 0.3393

              Strontium ug/g 2 2 2 0.3393

              Thallium ug/g <1 1 0.3393

              Tin ug/g <1 1 0.3393

              Titanium ug/g 4 2 1 0.3393

              Uranium ug/g <0.1 0.1 0.3393

              Vanadium ug/g <2 2 0.3393

              Zinc ug/g 150 40 10 0.3393

   Lab Section 6

              Moisture % 79.70 8 0.02 0.3393

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037452
Sep 10, 2018
TISSUE
09/10/2018 RG_DC1-2_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 790 200 50 0.32

              Antimony ug/g <2 2 0.32

              Arsenic ug/g <1 1 0.32

              Barium ug/g 57 8 1 0.32

              Beryllium ug/g <0.2 0.2 0.32

              Boron ug/g <20 20 0.32

              Cadmium ug/g 2.0 0.5 0.2 0.32

              Chromium ug/g <10 10 0.32

              Cobalt ug/g 0.9 0.4 0.2 0.32

              Copper ug/g 13 3 1 0.32

              Iron ug/g 590 100 50 0.32

              Lead ug/g 0.3 0.2 0.2 0.32

              Manganese ug/g 100 20 2 0.32

              Mercury ug/g <0.1 0.1 0.32

              Molybdenum ug/g <2 2 0.32

              Nickel ug/g 5 2 1 0.32

              Selenium ug/g 12 3 1 0.32

              Silver ug/g <0.2 0.2 0.32

              Strontium ug/g 5 3 2 0.32

              Thallium ug/g <1 1 0.32

              Tin ug/g <1 1 0.32

              Titanium ug/g 6 2 1 0.32

              Uranium ug/g <0.1 0.1 0.32

              Vanadium ug/g 4 3 2 0.32

              Zinc ug/g 160 40 10 0.32

   Lab Section 6

              Moisture % 83.65 8 0.02 0.32

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037453
Sep 10, 2018
TISSUE
09/10/2018 RG_DC1-3_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 200 20 0.4063

              Antimony ug/g <1 1 0.4063

              Arsenic ug/g 0.6 0.5 0.5 0.4063

              Barium ug/g 62 6 0.5 0.4063

              Beryllium ug/g <0.1 0.1 0.4063

              Boron ug/g <10 10 0.4063

              Cadmium ug/g 1.7 0.4 0.1 0.4063

              Chromium ug/g <5 5 0.4063

              Cobalt ug/g 0.9 0.1 0.1 0.4063

              Copper ug/g 11 2 0.5 0.4063

              Iron ug/g 1000 200 20 0.4063

              Lead ug/g 0.4 0.2 0.1 0.4063

              Manganese ug/g 96 10 1 0.4063

              Mercury ug/g <0.05 0.05 0.4063

              Molybdenum ug/g <1 1 0.4063

              Nickel ug/g 5.8 1 0.5 0.4063

              Selenium ug/g 10 2 0.5 0.4063

              Silver ug/g <0.1 0.1 0.4063

              Strontium ug/g 7 2 1 0.4063

              Thallium ug/g <0.5 0.5 0.4063

              Tin ug/g <0.5 0.5 0.4063

              Titanium ug/g 9.6 2 0.5 0.4063

              Uranium ug/g 0.12 0.08 0.05 0.4063

              Vanadium ug/g 6 2 1 0.4063

              Zinc ug/g 140 20 5 0.4063

   Lab Section 6

              Moisture % 80.62 8 0.02 0.4063

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037454
Sep 10, 2018
TISSUE
09/10/2018 RG_MIUCO1_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 940 90 5 0.1677

              Antimony ug/g <0.2 0.2 0.1677

              Arsenic ug/g 0.6 0.2 0.1 0.1677

              Barium ug/g 16 2 0.1 0.1677

              Beryllium ug/g 0.03 0.02 0.02 0.1677

              Boron ug/g 2 2 2 0.1677

              Cadmium ug/g 1.4 0.2 0.02 0.1677

              Chromium ug/g 1 1 1 0.1677

              Cobalt ug/g 0.66 0.1 0.02 0.1677

              Copper ug/g 28 3 0.1 0.1677

              Iron ug/g 670 70 5 0.1677

              Lead ug/g 0.32 0.08 0.02 0.1677

              Manganese ug/g 100 10 0.2 0.1677

              Mercury ug/g 0.03 0.02 0.01 0.1677

              Molybdenum ug/g 0.4 0.3 0.2 0.1677

              Nickel ug/g 1.4 0.4 0.1 0.1677

              Selenium ug/g 3.2 0.5 0.1 0.1677

              Silver ug/g 0.10 0.04 0.02 0.1677

              Strontium ug/g 5.7 0.8 0.2 0.1677

              Thallium ug/g <0.1 0.1 0.1677

              Tin ug/g <0.1 0.1 0.1677

              Titanium ug/g 8.7 1 0.1 0.1677

              Uranium ug/g 0.03 0.02 0.01 0.1677

              Vanadium ug/g 2.0 0.5 0.2 0.1677

              Zinc ug/g 130 10 1 0.1677

   Lab Section 6

              Moisture % 82.26 8 0.02 0.1677

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037455
Sep 10, 2018
TISSUE
09/10/2018 RG_MIUCO2_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5200 500 50 0.1903

              Antimony ug/g <0.2 0.2 0.1903

              Arsenic ug/g 1.8 0.4 0.1 0.1903

              Barium ug/g 34 3 0.1 0.1903

              Beryllium ug/g 0.19 0.06 0.02 0.1903

              Boron ug/g 12 5 2 0.1903

              Cadmium ug/g 2.7 0.3 0.02 0.1903

              Chromium ug/g 6 2 1 0.1903

              Cobalt ug/g 2.8 0.3 0.02 0.1903

              Copper ug/g 17 2 0.1 0.1903

              Iron ug/g 3600 500 50 0.1903

              Lead ug/g 1.5 0.2 0.02 0.1903

              Manganese ug/g 190 20 0.2 0.1903

              Mercury ug/g 0.03 0.02 0.01 0.1903

              Molybdenum ug/g 0.6 0.3 0.2 0.1903

              Nickel ug/g 4.5 0.7 0.1 0.1903

              Selenium ug/g 6.7 1 0.1 0.1903

              Silver ug/g 0.05 0.03 0.02 0.1903

              Strontium ug/g 10 2 0.2 0.1903

              Thallium ug/g 0.1 0.1 0.1 0.1903

              Tin ug/g <0.1 0.1 0.1903

              Titanium ug/g 28 3 0.1 0.1903

              Uranium ug/g 0.10 0.02 0.01 0.1903

              Vanadium ug/g 10 2 0.2 0.1903

              Zinc ug/g 130 10 1 0.1903

   Lab Section 6

              Moisture % 86.38 9 0.02 0.1903

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037456
Sep 10, 2018
TISSUE
09/10/2018 RG_MIUCO3_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.1328

              Antimony ug/g <1 1 0.1328

              Arsenic ug/g 0.9 0.7 0.5 0.1328

              Barium ug/g 18 3 0.5 0.1328

              Beryllium ug/g <0.1 0.1 0.1328

              Boron ug/g <10 10 0.1328

              Cadmium ug/g 1.7 0.4 0.1 0.1328

              Chromium ug/g <5 5 0.1328

              Cobalt ug/g 1.2 0.3 0.1 0.1328

              Copper ug/g 18 3 0.5 0.1328

              Iron ug/g 930 100 20 0.1328

              Lead ug/g 0.4 0.2 0.1 0.1328

              Manganese ug/g 140 10 1 0.1328

              Mercury ug/g <0.05 0.05 0.1328

              Molybdenum ug/g <1 1 0.1328

              Nickel ug/g 2.2 1 0.5 0.1328

              Selenium ug/g 5.5 1 0.5 0.1328

              Silver ug/g <0.1 0.1 0.1328

              Strontium ug/g 5 2 1 0.1328

              Thallium ug/g <0.5 0.5 0.1328

              Tin ug/g <0.5 0.5 0.1328

              Titanium ug/g 9.7 2 0.5 0.1328

              Uranium ug/g <0.05 0.05 0.1328

              Vanadium ug/g 3 2 1 0.1328

              Zinc ug/g 120 20 5 0.1328

   Lab Section 6

              Moisture % 87.43 9 0.02 0.1328

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037457
Sep 10, 2018
TISSUE
09/10/2018 RG_MI25-1_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3000 400 50 0.2263

              Antimony ug/g <0.2 0.2 0.2263

              Arsenic ug/g 1.4 0.4 0.1 0.2263

              Barium ug/g 31 3 0.1 0.2263

              Beryllium ug/g 0.11 0.04 0.02 0.2263

              Boron ug/g 9 4 2 0.2263

              Cadmium ug/g 2.0 0.2 0.02 0.2263

              Chromium ug/g 4 2 1 0.2263

              Cobalt ug/g 1.0 0.2 0.02 0.2263

              Copper ug/g 16 2 0.1 0.2263

              Iron ug/g 1800 300 50 0.2263

              Lead ug/g 1.6 0.2 0.02 0.2263

              Manganese ug/g 94 9 0.2 0.2263

              Mercury ug/g 0.03 0.02 0.01 0.2263

              Molybdenum ug/g 0.7 0.4 0.2 0.2263

              Nickel ug/g 3.8 0.6 0.1 0.2263

              Selenium ug/g 3.8 0.6 0.1 0.2263

              Silver ug/g 0.05 0.03 0.02 0.2263

              Strontium ug/g 8.7 1 0.2 0.2263

              Thallium ug/g 0.1 0.1 0.1 0.2263

              Tin ug/g <0.1 0.1 0.2263

              Titanium ug/g 19 2 0.1 0.2263

              Uranium ug/g 0.10 0.02 0.01 0.2263

              Vanadium ug/g 7.2 1 0.2 0.2263

              Zinc ug/g 140 10 1 0.2263

   Lab Section 6

              Moisture % 83.90 8 0.02 0.2263

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037458
Sep 10, 2018
TISSUE
09/10/2018 RG_MI25-2_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2100 300 50 0.2008

              Antimony ug/g <0.2 0.2 0.2008

              Arsenic ug/g 1.3 0.3 0.1 0.2008

              Barium ug/g 25 2 0.1 0.2008

              Beryllium ug/g 0.08 0.04 0.02 0.2008

              Boron ug/g 6 3 2 0.2008

              Cadmium ug/g 3.0 0.3 0.02 0.2008

              Chromium ug/g 3 2 1 0.2008

              Cobalt ug/g 0.98 0.1 0.02 0.2008

              Copper ug/g 18 2 0.1 0.2008

              Iron ug/g 1800 300 50 0.2008

              Lead ug/g 1.6 0.2 0.02 0.2008

              Manganese ug/g 94 9 0.2 0.2008

              Mercury ug/g 0.03 0.02 0.01 0.2008

              Molybdenum ug/g 0.6 0.3 0.2 0.2008

              Nickel ug/g 3.3 0.5 0.1 0.2008

              Selenium ug/g 4.5 0.7 0.1 0.2008

              Silver ug/g 0.05 0.03 0.02 0.2008

              Strontium ug/g 5.9 0.9 0.2 0.2008

              Thallium ug/g 0.1 0.1 0.1 0.2008

              Tin ug/g <0.1 0.1 0.2008

              Titanium ug/g 16 2 0.1 0.2008

              Uranium ug/g 0.08 0.03 0.01 0.2008

              Vanadium ug/g 4.9 0.7 0.2 0.2008

              Zinc ug/g 150 20 1 0.2008

   Lab Section 6

              Moisture % 84.92 8 0.02 0.2008

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037459
Sep 10, 2018
TISSUE
09/10/2018 RG_MI25-3_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 50 0.2672

              Antimony ug/g <2 2 0.2672

              Arsenic ug/g 1 1 1 0.2672

              Barium ug/g 28 4 1 0.2672

              Beryllium ug/g <0.2 0.2 0.2672

              Boron ug/g <20 20 0.2672

              Cadmium ug/g 2.8 0.7 0.2 0.2672

              Chromium ug/g <10 10 0.2672

              Cobalt ug/g 1.3 0.5 0.2 0.2672

              Copper ug/g 16 4 1 0.2672

              Iron ug/g 1000 200 50 0.2672

              Lead ug/g 1.2 0.5 0.2 0.2672

              Manganese ug/g 130 20 2 0.2672

              Mercury ug/g <0.1 0.1 0.2672

              Molybdenum ug/g <2 2 0.2672

              Nickel ug/g 3 2 1 0.2672

              Selenium ug/g 5 2 1 0.2672

              Silver ug/g <0.2 0.2 0.2672

              Strontium ug/g 5 3 2 0.2672

              Thallium ug/g <1 1 0.2672

              Tin ug/g <1 1 0.2672

              Titanium ug/g 10 2 1 0.2672

              Uranium ug/g <0.1 0.1 0.2672

              Vanadium ug/g 4 3 2 0.2672

              Zinc ug/g 150 40 10 0.2672

   Lab Section 6

              Moisture % 85.52 8 0.02 0.2672

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037460
Sep 11, 2018
TISSUE
09/11/2018 RG_MI5-1_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 880 200 50 0.2915

              Antimony ug/g <2 2 0.2915

              Arsenic ug/g <1 1 0.2915

              Barium ug/g 25 4 1 0.2915

              Beryllium ug/g <0.2 0.2 0.2915

              Boron ug/g <20 20 0.2915

              Cadmium ug/g 1.8 0.6 0.2 0.2915

              Chromium ug/g <10 10 0.2915

              Cobalt ug/g 5.0 0.8 0.2 0.2915

              Copper ug/g 14 4 1 0.2915

              Iron ug/g 760 200 50 0.2915

              Lead ug/g 0.4 0.3 0.2 0.2915

              Manganese ug/g 77 10 2 0.2915

              Mercury ug/g <0.1 0.1 0.2915

              Molybdenum ug/g <2 2 0.2915

              Nickel ug/g 9 3 1 0.2915

              Selenium ug/g 5 2 1 0.2915

              Silver ug/g <0.2 0.2 0.2915

              Strontium ug/g 10 4 2 0.2915

              Thallium ug/g <1 1 0.2915

              Tin ug/g <1 1 0.2915

              Titanium ug/g 5 2 1 0.2915

              Uranium ug/g 0.1 0.1 0.1 0.2915

              Vanadium ug/g 4 3 2 0.2915

              Zinc ug/g 160 40 10 0.2915

   Lab Section 6

              Moisture % 81.87 8 0.02 0.2915

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037461
Sep 11, 2018
TISSUE
09/11/2018 RG_MI5-2_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 20 0.1278

              Antimony ug/g <1 1 0.1278

              Arsenic ug/g 1.4 0.8 0.5 0.1278

              Barium ug/g 45 7 0.5 0.1278

              Beryllium ug/g <0.1 0.1 0.1278

              Boron ug/g <10 10 0.1278

              Cadmium ug/g 4.3 0.6 0.1 0.1278

              Chromium ug/g <5 5 0.1278

              Cobalt ug/g 11 1 0.1 0.1278

              Copper ug/g 11 2 0.5 0.1278

              Iron ug/g 1400 200 20 0.1278

              Lead ug/g 0.9 0.3 0.1 0.1278

              Manganese ug/g 83 10 1 0.1278

              Mercury ug/g <0.05 0.05 0.1278

              Molybdenum ug/g <1 1 0.1278

              Nickel ug/g 12 2 0.5 0.1278

              Selenium ug/g 8.1 2 0.5 0.1278

              Silver ug/g <0.1 0.1 0.1278

              Strontium ug/g 16 4 1 0.1278

              Thallium ug/g <0.5 0.5 0.1278

              Tin ug/g <0.5 0.5 0.1278

              Titanium ug/g 10 2 0.5 0.1278

              Uranium ug/g 0.20 0.1 0.05 0.1278

              Vanadium ug/g 8 3 1 0.1278

              Zinc ug/g 160 20 5 0.1278

   Lab Section 6

              Moisture % 86.84 9 0.02 0.1278

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037462
Sep 11, 2018
TISSUE
09/11/2018 RG_MI5-3_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 6200 600 50 0.2166

              Antimony ug/g <0.2 0.2 0.2166

              Arsenic ug/g 2.0 0.3 0.1 0.2166

              Barium ug/g 72 7 0.1 0.2166

              Beryllium ug/g 0.20 0.05 0.02 0.2166

              Boron ug/g 10 4 2 0.2166

              Cadmium ug/g 2.5 0.2 0.02 0.2166

              Chromium ug/g 8 3 1 0.2166

              Cobalt ug/g 5.2 0.5 0.02 0.2166

              Copper ug/g 12 1 0.1 0.2166

              Iron ug/g 4400 700 50 0.2166

              Lead ug/g 2.1 0.2 0.02 0.2166

              Manganese ug/g 140 10 0.2 0.2166

              Mercury ug/g 0.04 0.02 0.01 0.2166

              Molybdenum ug/g 0.6 0.3 0.2 0.2166

              Nickel ug/g 14 1 0.1 0.2166

              Selenium ug/g 6.6 1 0.1 0.2166

              Silver ug/g 0.11 0.04 0.02 0.2166

              Strontium ug/g 30 3 0.2 0.2166

              Thallium ug/g 0.2 0.1 0.1 0.2166

              Tin ug/g <0.1 0.1 0.2166

              Titanium ug/g 32 3 0.1 0.2166

              Uranium ug/g 0.32 0.05 0.01 0.2166

              Vanadium ug/g 22 2 0.2 0.2166

              Zinc ug/g 160 20 1 0.2166

   Lab Section 6

              Moisture % 86.56 9 0.02 0.2166

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037463
Sep 11, 2018
TISSUE
09/11/2018 RG_MIULE1_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 960 100 20 0.1265

              Antimony ug/g <1 1 0.1265

              Arsenic ug/g 0.7 0.6 0.5 0.1265

              Barium ug/g 26 4 0.5 0.1265

              Beryllium ug/g <0.1 0.1 0.1265

              Boron ug/g <10 10 0.1265

              Cadmium ug/g 1.3 0.3 0.1 0.1265

              Chromium ug/g <5 5 0.1265

              Cobalt ug/g 14 1 0.1 0.1265

              Copper ug/g 11 2 0.5 0.1265

              Iron ug/g 620 90 20 0.1265

              Lead ug/g 0.4 0.2 0.1 0.1265

              Manganese ug/g 80 10 1 0.1265

              Mercury ug/g <0.05 0.05 0.1265

              Molybdenum ug/g <1 1 0.1265

              Nickel ug/g 9.2 2 0.5 0.1265

              Selenium ug/g 9.0 2 0.5 0.1265

              Silver ug/g <0.1 0.1 0.1265

              Strontium ug/g 19 5 1 0.1265

              Thallium ug/g <0.5 0.5 0.1265

              Tin ug/g <0.5 0.5 0.1265

              Titanium ug/g 9.2 2 0.5 0.1265

              Uranium ug/g 0.08 0.06 0.05 0.1265

              Vanadium ug/g 3 2 1 0.1265

              Zinc ug/g 170 20 5 0.1265

   Lab Section 6

              Moisture % 83.72 8 0.02 0.1265

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037464
Sep 11, 2018
TISSUE
09/11/2018 RG_MIULE2_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 890 90 5 0.2433

              Antimony ug/g <0.2 0.2 0.2433

              Arsenic ug/g 0.6 0.2 0.1 0.2433

              Barium ug/g 20 2 0.1 0.2433

              Beryllium ug/g 0.03 0.02 0.02 0.2433

              Boron ug/g 2 2 2 0.2433

              Cadmium ug/g 1.4 0.2 0.02 0.2433

              Chromium ug/g 1 1 1 0.2433

              Cobalt ug/g 12 1 0.02 0.2433

              Copper ug/g 12 1 0.1 0.2433

              Iron ug/g 560 60 5 0.2433

              Lead ug/g 0.35 0.09 0.02 0.2433

              Manganese ug/g 56 6 0.2 0.2433

              Mercury ug/g 0.02 0.01 0.01 0.2433

              Molybdenum ug/g 0.3 0.2 0.2 0.2433

              Nickel ug/g 5.6 0.8 0.1 0.2433

              Selenium ug/g 6.8 1 0.1 0.2433

              Silver ug/g 0.08 0.04 0.02 0.2433

              Strontium ug/g 14 2 0.2 0.2433

              Thallium ug/g <0.1 0.1 0.2433

              Tin ug/g <0.1 0.1 0.2433

              Titanium ug/g 8.4 1 0.1 0.2433

              Uranium ug/g 0.06 0.02 0.01 0.2433

              Vanadium ug/g 2.7 0.7 0.2 0.2433

              Zinc ug/g 190 20 1 0.2433

   Lab Section 6

              Moisture % 75.03 8 0.02 0.2433

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037465
Sep 11, 2018
TISSUE
09/11/2018 RG_MIULE3_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2300 300 50 0.1989

              Antimony ug/g <0.2 0.2 0.1989

              Arsenic ug/g 1.2 0.3 0.1 0.1989

              Barium ug/g 30 3 0.1 0.1989

              Beryllium ug/g 0.10 0.04 0.02 0.1989

              Boron ug/g 4 3 2 0.1989

              Cadmium ug/g 2.1 0.2 0.02 0.1989

              Chromium ug/g 3 2 1 0.1989

              Cobalt ug/g 24 2 0.02 0.1989

              Copper ug/g 13 1 0.1 0.1989

              Iron ug/g 2000 300 50 0.1989

              Lead ug/g 0.83 0.1 0.02 0.1989

              Manganese ug/g 69 7 0.2 0.1989

              Mercury ug/g 0.02 0.01 0.01 0.1989

              Molybdenum ug/g 0.4 0.3 0.2 0.1989

              Nickel ug/g 13 1 0.1 0.1989

              Selenium ug/g 11 1 0.1 0.1989

              Silver ug/g 0.07 0.04 0.02 0.1989

              Strontium ug/g 18 3 0.2 0.1989

              Thallium ug/g <0.1 0.1 0.1989

              Tin ug/g <0.1 0.1 0.1989

              Titanium ug/g 17 2 0.1 0.1989

              Uranium ug/g 0.12 0.03 0.01 0.1989

              Vanadium ug/g 7.2 1 0.2 0.1989

              Zinc ug/g 200 20 1 0.1989

   Lab Section 6

              Moisture % 82.42 8 0.02 0.1989

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037466
Sep 11, 2018
TISSUE
09/11/2018 RG_EL20-1_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 370 90 20 0.0996

              Antimony ug/g <1 1 0.0996

              Arsenic ug/g 1.3 0.8 0.5 0.0996

              Barium ug/g 40 6 0.5 0.0996

              Beryllium ug/g <0.1 0.1 0.0996

              Boron ug/g <10 10 0.0996

              Cadmium ug/g 2.0 0.3 0.1 0.0996

              Chromium ug/g <5 5 0.0996

              Cobalt ug/g 1.0 0.2 0.1 0.0996

              Copper ug/g 13 2 0.5 0.0996

              Iron ug/g 290 70 20 0.0996

              Lead ug/g 0.1 0.1 0.1 0.0996

              Manganese ug/g 120 10 1 0.0996

              Mercury ug/g <0.05 0.05 0.0996

              Molybdenum ug/g <1 1 0.0996

              Nickel ug/g 1.2 0.8 0.5 0.0996

              Selenium ug/g 6.8 2 0.5 0.0996

              Silver ug/g <0.1 0.1 0.0996

              Strontium ug/g 6 2 1 0.0996

              Thallium ug/g <0.5 0.5 0.0996

              Tin ug/g <0.5 0.5 0.0996

              Titanium ug/g 3.4 1 0.5 0.0996

              Uranium ug/g <0.05 0.05 0.0996

              Vanadium ug/g 1 1 1 0.0996

              Zinc ug/g 180 30 5 0.0996

   Lab Section 6

              Moisture % 77.60 8 0.02 0.0996

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037467
Sep 11, 2018
TISSUE
09/11/2018 RG_EL20-2_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 430 60 20 0.0727

              Antimony ug/g <1 1 0.0727

              Arsenic ug/g 0.8 0.6 0.5 0.0727

              Barium ug/g 7.8 2 0.5 0.0727

              Beryllium ug/g <0.1 0.1 0.0727

              Boron ug/g <10 10 0.0727

              Cadmium ug/g 2.2 0.3 0.1 0.0727

              Chromium ug/g <5 5 0.0727

              Cobalt ug/g 1.1 0.3 0.1 0.0727

              Copper ug/g 17 2 0.5 0.0727

              Iron ug/g 330 80 20 0.0727

              Lead ug/g 0.2 0.1 0.1 0.0727

              Manganese ug/g 46 7 1 0.0727

              Mercury ug/g <0.05 0.05 0.0727

              Molybdenum ug/g <1 1 0.0727

              Nickel ug/g 1.1 0.7 0.5 0.0727

              Selenium ug/g 6.9 2 0.5 0.0727

              Silver ug/g 0.1 0.1 0.1 0.0727

              Strontium ug/g 6 2 1 0.0727

              Thallium ug/g <0.5 0.5 0.0727

              Tin ug/g <0.5 0.5 0.0727

              Titanium ug/g 4.2 1 0.5 0.0727

              Uranium ug/g 0.05 0.05 0.05 0.0727

              Vanadium ug/g 2 1 1 0.0727

              Zinc ug/g 190 30 5 0.0727

   Lab Section 6

              Moisture % 80.62 8 0.02 0.0727

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037468
Sep 11, 2018
TISSUE
09/11/2018 RG_EL20-3_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 320 100 50 0.2832

              Antimony ug/g <2 2 0.2832

              Arsenic ug/g <1 1 0.2832

              Barium ug/g 11 3 1 0.2832

              Beryllium ug/g <0.2 0.2 0.2832

              Boron ug/g <20 20 0.2832

              Cadmium ug/g 1.6 0.5 0.2 0.2832

              Chromium ug/g <10 10 0.2832

              Cobalt ug/g 0.8 0.4 0.2 0.2832

              Copper ug/g 25 4 1 0.2832

              Iron ug/g 260 100 50 0.2832

              Lead ug/g <0.2 0.2 0.2832

              Manganese ug/g 48 7 2 0.2832

              Mercury ug/g <0.1 0.1 0.2832

              Molybdenum ug/g <2 2 0.2832

              Nickel ug/g <1 1 0.2832

              Selenium ug/g 7 2 1 0.2832

              Silver ug/g 0.2 0.2 0.2 0.2832

              Strontium ug/g 12 5 2 0.2832

              Thallium ug/g <1 1 0.2832

              Tin ug/g <1 1 0.2832

              Titanium ug/g 4 2 1 0.2832

              Uranium ug/g <0.1 0.1 0.2832

              Vanadium ug/g <2 2 0.2832

              Zinc ug/g 320 50 10 0.2832

   Lab Section 6

              Moisture % 74.31 7 0.02 0.2832

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037469
Sep 11, 2018
TISSUE
09/11/2018 RG_ELUGH1_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 350 50 5 0.1671

              Antimony ug/g <0.2 0.2 0.1671

              Arsenic ug/g 1.3 0.3 0.1 0.1671

              Barium ug/g 24 2 0.1 0.1671

              Beryllium ug/g <0.02 0.02 0.1671

              Boron ug/g <2 2 0.1671

              Cadmium ug/g 3.2 0.3 0.02 0.1671

              Chromium ug/g <1 1 0.1671

              Cobalt ug/g 1.0 0.2 0.02 0.1671

              Copper ug/g 15 2 0.1 0.1671

              Iron ug/g 310 50 5 0.1671

              Lead ug/g 0.16 0.05 0.02 0.1671

              Manganese ug/g 140 10 0.2 0.1671

              Mercury ug/g 0.02 0.01 0.01 0.1671

              Molybdenum ug/g 0.4 0.3 0.2 0.1671

              Nickel ug/g 1.9 0.5 0.1 0.1671

              Selenium ug/g 6.9 1 0.1 0.1671

              Silver ug/g 0.10 0.04 0.02 0.1671

              Strontium ug/g 7.0 1 0.2 0.1671

              Thallium ug/g <0.1 0.1 0.1671

              Tin ug/g <0.1 0.1 0.1671

              Titanium ug/g 3.5 0.5 0.1 0.1671

              Uranium ug/g 0.05 0.02 0.01 0.1671

              Vanadium ug/g 1.3 0.5 0.2 0.1671

              Zinc ug/g 210 20 1 0.1671

   Lab Section 6

              Moisture % 86.05 9 0.02 0.1671

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037470
Sep 11, 2018
TISSUE
09/11/2018 RG_ELUGH2_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 360 90 20 0.0891

              Antimony ug/g <1 1 0.0891

              Arsenic ug/g 0.8 0.6 0.5 0.0891

              Barium ug/g 24 4 0.5 0.0891

              Beryllium ug/g <0.1 0.1 0.0891

              Boron ug/g <10 10 0.0891

              Cadmium ug/g 2.3 0.3 0.1 0.0891

              Chromium ug/g <5 5 0.0891

              Cobalt ug/g 0.6 0.2 0.1 0.0891

              Copper ug/g 16 2 0.5 0.0891

              Iron ug/g 260 60 20 0.0891

              Lead ug/g 0.1 0.1 0.1 0.0891

              Manganese ug/g 100 10 1 0.0891

              Mercury ug/g <0.05 0.05 0.0891

              Molybdenum ug/g <1 1 0.0891

              Nickel ug/g 1.5 0.8 0.5 0.0891

              Selenium ug/g 5.9 1 0.5 0.0891

              Silver ug/g <0.1 0.1 0.0891

              Strontium ug/g 6 2 1 0.0891

              Thallium ug/g <0.5 0.5 0.0891

              Tin ug/g <0.5 0.5 0.0891

              Titanium ug/g 4.0 1 0.5 0.0891

              Uranium ug/g 0.05 0.05 0.05 0.0891

              Vanadium ug/g 1 1 1 0.0891

              Zinc ug/g 240 40 5 0.0891

   Lab Section 6

              Moisture % 81.76 8 0.02 0.0891

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037471
Sep 11, 2018
TISSUE
09/11/2018 RG_ELUGH3_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 310 80 20 0.1293

              Antimony ug/g <1 1 0.1293

              Arsenic ug/g 0.8 0.6 0.5 0.1293

              Barium ug/g 14 2 0.5 0.1293

              Beryllium ug/g <0.1 0.1 0.1293

              Boron ug/g <10 10 0.1293

              Cadmium ug/g 1.9 0.5 0.1 0.1293

              Chromium ug/g <5 5 0.1293

              Cobalt ug/g 0.8 0.3 0.1 0.1293

              Copper ug/g 20 3 0.5 0.1293

              Iron ug/g 270 70 20 0.1293

              Lead ug/g 0.1 0.1 0.1 0.1293

              Manganese ug/g 74 10 1 0.1293

              Mercury ug/g <0.05 0.05 0.1293

              Molybdenum ug/g <1 1 0.1293

              Nickel ug/g 1.3 0.8 0.5 0.1293

              Selenium ug/g 6.3 2 0.5 0.1293

              Silver ug/g 0.2 0.1 0.1 0.1293

              Strontium ug/g 11 3 1 0.1293

              Thallium ug/g <0.5 0.5 0.1293

              Tin ug/g <0.5 0.5 0.1293

              Titanium ug/g 3.4 1 0.5 0.1293

              Uranium ug/g <0.05 0.05 0.1293

              Vanadium ug/g 1 1 1 0.1293

              Zinc ug/g 310 50 5 0.1293

   Lab Section 6

              Moisture % 79.32 8 0.02 0.1293

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 89 of 113

SRC Group # 2018-11596

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037472
Sep 12, 2018
TISSUE
09/12/2018 RG_MIDBO_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 290 40 5 0.1893

              Antimony ug/g <0.2 0.2 0.1893

              Arsenic ug/g 0.5 0.2 0.1 0.1893

              Barium ug/g 33 3 0.1 0.1893

              Beryllium ug/g <0.02 0.02 0.1893

              Boron ug/g <2 2 0.1893

              Cadmium ug/g 1.1 0.2 0.02 0.1893

              Chromium ug/g <1 1 0.1893

              Cobalt ug/g 1.2 0.2 0.02 0.1893

              Copper ug/g 12 1 0.1 0.1893

              Iron ug/g 280 40 5 0.1893

              Lead ug/g 0.20 0.05 0.02 0.1893

              Manganese ug/g 68 7 0.2 0.1893

              Mercury ug/g 0.03 0.02 0.01 0.1893

              Molybdenum ug/g 0.3 0.2 0.2 0.1893

              Nickel ug/g 21 2 0.1 0.1893

              Selenium ug/g 7.8 1 0.1 0.1893

              Silver ug/g 0.10 0.04 0.02 0.1893

              Strontium ug/g 6.2 0.9 0.2 0.1893

              Thallium ug/g <0.1 0.1 0.1893

              Tin ug/g <0.1 0.1 0.1893

              Titanium ug/g 3.2 0.5 0.1 0.1893

              Uranium ug/g 0.08 0.03 0.01 0.1893

              Vanadium ug/g 1.3 0.5 0.2 0.1893

              Zinc ug/g 150 20 1 0.1893

   Lab Section 6

              Moisture % 82.84 8 0.02 0.1893

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037473
Sep 12, 2018
TISSUE
09/12/2018 RG_MICOMP1_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 260 40 5 0.234

              Antimony ug/g <0.2 0.2 0.234

              Arsenic ug/g 0.7 0.2 0.1 0.234

              Barium ug/g 20 2 0.1 0.234

              Beryllium ug/g <0.02 0.02 0.234

              Boron ug/g <2 2 0.234

              Cadmium ug/g 1.8 0.3 0.02 0.234

              Chromium ug/g <1 1 0.234

              Cobalt ug/g 1.1 0.2 0.02 0.234

              Copper ug/g 13 1 0.1 0.234

              Iron ug/g 300 40 5 0.234

              Lead ug/g 0.28 0.07 0.02 0.234

              Manganese ug/g 54 5 0.2 0.234

              Mercury ug/g 0.03 0.02 0.01 0.234

              Molybdenum ug/g 0.3 0.2 0.2 0.234

              Nickel ug/g 14 1 0.1 0.234

              Selenium ug/g 8.8 1 0.1 0.234

              Silver ug/g 0.13 0.05 0.02 0.234

              Strontium ug/g 6.5 1 0.2 0.234

              Thallium ug/g <0.1 0.1 0.234

              Tin ug/g <0.1 0.1 0.234

              Titanium ug/g 2.5 0.4 0.1 0.234

              Uranium ug/g 0.06 0.02 0.01 0.234

              Vanadium ug/g 1.0 0.4 0.2 0.234

              Zinc ug/g 160 20 1 0.234

   Lab Section 6

              Moisture % 85.65 8 0.02 0.234

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037474
Sep 12, 2018
TISSUE
09/12/2018 RG_MICOMP2_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 930 200 50 0.3259

              Antimony ug/g <2 2 0.3259

              Arsenic ug/g <1 1 0.3259

              Barium ug/g 24 4 1 0.3259

              Beryllium ug/g <0.2 0.2 0.3259

              Boron ug/g <20 20 0.3259

              Cadmium ug/g 1.9 0.6 0.2 0.3259

              Chromium ug/g <10 10 0.3259

              Cobalt ug/g 1.8 0.6 0.2 0.3259

              Copper ug/g 14 4 1 0.3259

              Iron ug/g 670 200 50 0.3259

              Lead ug/g 0.4 0.3 0.2 0.3259

              Manganese ug/g 67 10 2 0.3259

              Mercury ug/g <0.1 0.1 0.3259

              Molybdenum ug/g <2 2 0.3259

              Nickel ug/g 12 3 1 0.3259

              Selenium ug/g 10 2 1 0.3259

              Silver ug/g <0.2 0.2 0.3259

              Strontium ug/g 7 4 2 0.3259

              Thallium ug/g <1 1 0.3259

              Tin ug/g <1 1 0.3259

              Titanium ug/g 10 2 1 0.3259

              Uranium ug/g <0.1 0.1 0.3259

              Vanadium ug/g 4 3 2 0.3259

              Zinc ug/g 260 40 10 0.3259

   Lab Section 6

              Moisture % 84.02 8 0.02 0.3259

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037475
Sep 12, 2018
TISSUE
09/12/2018 RG_MICOMP3_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 640 200 50 0.3048

              Antimony ug/g <2 2 0.3048

              Arsenic ug/g <1 1 0.3048

              Barium ug/g 30 4 1 0.3048

              Beryllium ug/g <0.2 0.2 0.3048

              Boron ug/g <20 20 0.3048

              Cadmium ug/g 1.6 0.5 0.2 0.3048

              Chromium ug/g <10 10 0.3048

              Cobalt ug/g 1.5 0.5 0.2 0.3048

              Copper ug/g 13 3 1 0.3048

              Iron ug/g 440 100 50 0.3048

              Lead ug/g 0.3 0.2 0.2 0.3048

              Manganese ug/g 58 9 2 0.3048

              Mercury ug/g <0.1 0.1 0.3048

              Molybdenum ug/g <2 2 0.3048

              Nickel ug/g 9 3 1 0.3048

              Selenium ug/g 8 3 1 0.3048

              Silver ug/g <0.2 0.2 0.3048

              Strontium ug/g 8 4 2 0.3048

              Thallium ug/g <1 1 0.3048

              Tin ug/g <1 1 0.3048

              Titanium ug/g 6 2 1 0.3048

              Uranium ug/g <0.1 0.1 0.3048

              Vanadium ug/g 2 2 2 0.3048

              Zinc ug/g 390 60 10 0.3048

   Lab Section 6

              Moisture % 76.21 8 0.02 0.3048

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037476
Sep 12, 2018
TISSUE
09/12/2018 RG_MICOMP4_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 760 80 5 0.2153

              Antimony ug/g <0.2 0.2 0.2153

              Arsenic ug/g 0.9 0.3 0.1 0.2153

              Barium ug/g 34 3 0.1 0.2153

              Beryllium ug/g 0.03 0.02 0.02 0.2153

              Boron ug/g 3 2 2 0.2153

              Cadmium ug/g 2.8 0.3 0.02 0.2153

              Chromium ug/g 1 1 1 0.2153

              Cobalt ug/g 1.8 0.3 0.02 0.2153

              Copper ug/g 11 1 0.1 0.2153

              Iron ug/g 660 70 5 0.2153

              Lead ug/g 0.38 0.1 0.02 0.2153

              Manganese ug/g 87 9 0.2 0.2153

              Mercury ug/g 0.04 0.02 0.01 0.2153

              Molybdenum ug/g 0.4 0.3 0.2 0.2153

              Nickel ug/g 20 2 0.1 0.2153

              Selenium ug/g 10 1 0.1 0.2153

              Silver ug/g 0.09 0.04 0.02 0.2153

              Strontium ug/g 12 2 0.2 0.2153

              Thallium ug/g <0.1 0.1 0.2153

              Tin ug/g <0.1 0.1 0.2153

              Titanium ug/g 8.0 1 0.1 0.2153

              Uranium ug/g 0.14 0.04 0.01 0.2153

              Vanadium ug/g 3.2 0.8 0.2 0.2153

              Zinc ug/g 190 20 1 0.2153

   Lab Section 6

              Moisture % 88.26 9 0.02 0.2153

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037477
Sep 12, 2018
TISSUE
09/12/2018 RG_MICOMP5_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 350 100 50 0.3611

              Antimony ug/g <2 2 0.3611

              Arsenic ug/g <1 1 0.3611

              Barium ug/g 25 4 1 0.3611

              Beryllium ug/g <0.2 0.2 0.3611

              Boron ug/g <20 20 0.3611

              Cadmium ug/g 1.5 0.5 0.2 0.3611

              Chromium ug/g <10 10 0.3611

              Cobalt ug/g 0.8 0.4 0.2 0.3611

              Copper ug/g 12 3 1 0.3611

              Iron ug/g 270 100 50 0.3611

              Lead ug/g 0.2 0.2 0.2 0.3611

              Manganese ug/g 70 10 2 0.3611

              Mercury ug/g <0.1 0.1 0.3611

              Molybdenum ug/g <2 2 0.3611

              Nickel ug/g 8 3 1 0.3611

              Selenium ug/g 7 2 1 0.3611

              Silver ug/g <0.2 0.2 0.3611

              Strontium ug/g 11 4 2 0.3611

              Thallium ug/g <1 1 0.3611

              Tin ug/g <1 1 0.3611

              Titanium ug/g 3 2 1 0.3611

              Uranium ug/g <0.1 0.1 0.3611

              Vanadium ug/g <2 2 0.3611

              Zinc ug/g 170 40 10 0.3611

   Lab Section 6

              Moisture % 80.41 8 0.02 0.3611

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037478
Sep 12, 2018
TISSUE
09/12/2018 RG_BACK_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2300 300 50 0.1496

              Antimony ug/g <0.2 0.2 0.1496

              Arsenic ug/g 0.7 0.2 0.1 0.1496

              Barium ug/g 68 7 0.1 0.1496

              Beryllium ug/g 0.08 0.04 0.02 0.1496

              Boron ug/g 10 4 2 0.1496

              Cadmium ug/g 2.2 0.2 0.02 0.1496

              Chromium ug/g 3 2 1 0.1496

              Cobalt ug/g 1.4 0.2 0.02 0.1496

              Copper ug/g 14 1 0.1 0.1496

              Iron ug/g 1400 100 5 0.1496

              Lead ug/g 0.99 0.1 0.02 0.1496

              Manganese ug/g 120 10 0.2 0.1496

              Mercury ug/g 0.08 0.03 0.01 0.1496

              Molybdenum ug/g 0.7 0.4 0.2 0.1496

              Nickel ug/g 4.1 0.6 0.1 0.1496

              Selenium ug/g 9.6 1 0.1 0.1496

              Silver ug/g 0.13 0.05 0.02 0.1496

              Strontium ug/g 10 2 0.2 0.1496

              Thallium ug/g <0.1 0.1 0.1496

              Tin ug/g <0.1 0.1 0.1496

              Titanium ug/g 21 2 0.1 0.1496

              Uranium ug/g 0.18 0.04 0.01 0.1496

              Vanadium ug/g 6.2 0.9 0.2 0.1496

              Zinc ug/g 140 10 1 0.1496

   Lab Section 6

              Moisture % 84.73 8 0.02 0.1496

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037479
Sep 12, 2018
TISSUE
09/12/2018 RG_SMCK_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.1223

              Antimony ug/g <1 1 0.1223

              Arsenic ug/g 2.7 1 0.5 0.1223

              Barium ug/g 280 30 0.5 0.1223

              Beryllium ug/g <0.1 0.1 0.1223

              Boron ug/g <10 10 0.1223

              Cadmium ug/g 0.5 0.2 0.1 0.1223

              Chromium ug/g <5 5 0.1223

              Cobalt ug/g 0.6 0.2 0.1 0.1223

              Copper ug/g 62 6 0.5 0.1223

              Iron ug/g 610 90 20 0.1223

              Lead ug/g 0.4 0.2 0.1 0.1223

              Manganese ug/g 27 4 1 0.1223

              Mercury ug/g 0.05 0.05 0.05 0.1223

              Molybdenum ug/g <1 1 0.1223

              Nickel ug/g 1.6 0.9 0.5 0.1223

              Selenium ug/g 6.2 2 0.5 0.1223

              Silver ug/g 0.7 0.2 0.1 0.1223

              Strontium ug/g 1450 100 1 0.1223

              Thallium ug/g <0.5 0.5 0.1223

              Tin ug/g <0.5 0.5 0.1223

              Titanium ug/g 13 2 0.5 0.1223

              Uranium ug/g <0.05 0.05 0.1223

              Vanadium ug/g 3 2 1 0.1223

              Zinc ug/g 64 20 5 0.1223

   Lab Section 6

              Moisture % 85.12 8 0.02 0.1223

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037480
Sep 12, 2018
TISSUE
09/12/2018 RG_GRDS_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 560 60 5 0.1438

              Antimony ug/g <0.2 0.2 0.1438

              Arsenic ug/g 0.5 0.2 0.1 0.1438

              Barium ug/g 23 2 0.1 0.1438

              Beryllium ug/g <0.02 0.02 0.1438

              Boron ug/g <2 2 0.1438

              Cadmium ug/g 1.3 0.2 0.02 0.1438

              Chromium ug/g <1 1 0.1438

              Cobalt ug/g 0.51 0.08 0.02 0.1438

              Copper ug/g 13 1 0.1 0.1438

              Iron ug/g 420 60 5 0.1438

              Lead ug/g 0.29 0.07 0.02 0.1438

              Manganese ug/g 99 10 0.2 0.1438

              Mercury ug/g 0.02 0.01 0.01 0.1438

              Molybdenum ug/g 0.3 0.2 0.2 0.1438

              Nickel ug/g 2.4 0.4 0.1 0.1438

              Selenium ug/g 15 2 0.1 0.1438

              Silver ug/g 0.05 0.03 0.02 0.1438

              Strontium ug/g 5.4 0.8 0.2 0.1438

              Thallium ug/g <0.1 0.1 0.1438

              Tin ug/g <0.1 0.1 0.1438

              Titanium ug/g 5.2 0.8 0.1 0.1438

              Uranium ug/g 0.09 0.03 0.01 0.1438

              Vanadium ug/g 1.4 0.5 0.2 0.1438

              Zinc ug/g 140 10 1 0.1438

   Lab Section 6

              Moisture % 82.16 8 0.02 0.1438

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037481
Sep 12, 2018
TISSUE
09/12/2018 RG_EL19-1_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 380 100 20 0.0839

              Antimony ug/g <1 1 0.0839

              Arsenic ug/g 1.4 0.8 0.5 0.0839

              Barium ug/g 10 2 0.5 0.0839

              Beryllium ug/g <0.1 0.1 0.0839

              Boron ug/g <10 10 0.0839

              Cadmium ug/g 1.8 0.4 0.1 0.0839

              Chromium ug/g <5 5 0.0839

              Cobalt ug/g 1.0 0.2 0.1 0.0839

              Copper ug/g 19 3 0.5 0.0839

              Iron ug/g 270 70 20 0.0839

              Lead ug/g 0.2 0.1 0.1 0.0839

              Manganese ug/g 79 10 1 0.0839

              Mercury ug/g <0.05 0.05 0.0839

              Molybdenum ug/g <1 1 0.0839

              Nickel ug/g 3.9 1 0.5 0.0839

              Selenium ug/g 8.0 2 0.5 0.0839

              Silver ug/g 0.2 0.1 0.1 0.0839

              Strontium ug/g 8 3 1 0.0839

              Thallium ug/g <0.5 0.5 0.0839

              Tin ug/g <0.5 0.5 0.0839

              Titanium ug/g 3.8 1 0.5 0.0839

              Uranium ug/g <0.05 0.05 0.0839

              Vanadium ug/g 1 1 1 0.0839

              Zinc ug/g 350 50 5 0.0839

   Lab Section 6

              Moisture % 80.42 8 0.02 0.0839

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037482
Sep 12, 2018
TISSUE
09/12/2018 RG_EL19-2_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 480 70 20 0.0785

              Antimony ug/g <1 1 0.0785

              Arsenic ug/g 0.9 0.7 0.5 0.0785

              Barium ug/g 11 2 0.5 0.0785

              Beryllium ug/g <0.1 0.1 0.0785

              Boron ug/g <10 10 0.0785

              Cadmium ug/g 1.7 0.4 0.1 0.0785

              Chromium ug/g <5 5 0.0785

              Cobalt ug/g 0.7 0.2 0.1 0.0785

              Copper ug/g 15 2 0.5 0.0785

              Iron ug/g 340 80 20 0.0785

              Lead ug/g 0.2 0.1 0.1 0.0785

              Manganese ug/g 61 9 1 0.0785

              Mercury ug/g <0.05 0.05 0.0785

              Molybdenum ug/g <1 1 0.0785

              Nickel ug/g 2.8 1 0.5 0.0785

              Selenium ug/g 5.5 1 0.5 0.0785

              Silver ug/g 0.2 0.1 0.1 0.0785

              Strontium ug/g 14 4 1 0.0785

              Thallium ug/g <0.5 0.5 0.0785

              Tin ug/g <0.5 0.5 0.0785

              Titanium ug/g 3.8 1 0.5 0.0785

              Uranium ug/g 0.05 0.05 0.05 0.0785

              Vanadium ug/g 2 1 1 0.0785

              Zinc ug/g 320 50 5 0.0785

   Lab Section 6

              Moisture % 84.47 8 0.02 0.0785

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037483
Sep 12, 2018
TISSUE
09/12/2018 RG_EL19-3_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 110 70 20 0.5007

              Antimony ug/g <1 1 0.5007

              Arsenic ug/g <0.5 0.5 0.5007

              Barium ug/g 4.9 0.5 0.5 0.5007

              Beryllium ug/g <0.1 0.1 0.5007

              Boron ug/g <10 10 0.5007

              Cadmium ug/g 0.5 0.1 0.1 0.5007

              Chromium ug/g <5 5 0.5007

              Cobalt ug/g 0.4 0.1 0.1 0.5007

              Copper ug/g 19 3 0.5 0.5007

              Iron ug/g 90 40 20 0.5007

              Lead ug/g <0.1 0.1 0.5007

              Manganese ug/g 27 4 1 0.5007

              Mercury ug/g <0.05 0.05 0.5007

              Molybdenum ug/g <1 1 0.5007

              Nickel ug/g 0.9 0.5 0.5 0.5007

              Selenium ug/g 4.3 1 0.5 0.5007

              Silver ug/g 0.2 0.1 0.1 0.5007

              Strontium ug/g 8 3 1 0.5007

              Thallium ug/g <0.5 0.5 0.5007

              Tin ug/g <0.5 0.5 0.5007

              Titanium ug/g 1.1 0.6 0.5 0.5007

              Uranium ug/g <0.05 0.05 0.5007

              Vanadium ug/g <1 1 0.5007

              Zinc ug/g 310 50 5 0.5007

   Lab Section 6

              Moisture % 78.22 8 0.02 0.5007

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037484
Sep 12, 2018
TISSUE
09/12/2018 RG_EL19-4_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 770 100 20 0.0755

              Antimony ug/g <1 1 0.0755

              Arsenic ug/g 1.1 0.7 0.5 0.0755

              Barium ug/g 11 2 0.5 0.0755

              Beryllium ug/g <0.1 0.1 0.0755

              Boron ug/g <10 10 0.0755

              Cadmium ug/g 2.2 0.3 0.1 0.0755

              Chromium ug/g <5 5 0.0755

              Cobalt ug/g 1.3 0.3 0.1 0.0755

              Copper ug/g 12 2 0.5 0.0755

              Iron ug/g 760 100 20 0.0755

              Lead ug/g 0.3 0.2 0.1 0.0755

              Manganese ug/g 62 9 1 0.0755

              Mercury ug/g <0.05 0.05 0.0755

              Molybdenum ug/g <1 1 0.0755

              Nickel ug/g 5.6 1 0.5 0.0755

              Selenium ug/g 5.0 1 0.5 0.0755

              Silver ug/g 0.1 0.1 0.1 0.0755

              Strontium ug/g 8 3 1 0.0755

              Thallium ug/g <0.5 0.5 0.0755

              Tin ug/g <0.5 0.5 0.0755

              Titanium ug/g 6.4 2 0.5 0.0755

              Uranium ug/g 0.07 0.06 0.05 0.0755

              Vanadium ug/g 3 2 1 0.0755

              Zinc ug/g 260 40 5 0.0755

   Lab Section 6

              Moisture % 81.84 8 0.02 0.0755

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 102 of 113

SRC Group # 2018-11596

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037485
Sep 12, 2018
TISSUE
09/12/2018 RG_EL19-5_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 740 100 20 0.0701

              Antimony ug/g <1 1 0.0701

              Arsenic ug/g 0.8 0.6 0.5 0.0701

              Barium ug/g 16 2 0.5 0.0701

              Beryllium ug/g <0.1 0.1 0.0701

              Boron ug/g <10 10 0.0701

              Cadmium ug/g 1.6 0.4 0.1 0.0701

              Chromium ug/g <5 5 0.0701

              Cobalt ug/g 0.7 0.2 0.1 0.0701

              Copper ug/g 16 2 0.5 0.0701

              Iron ug/g 500 80 20 0.0701

              Lead ug/g 0.3 0.2 0.1 0.0701

              Manganese ug/g 99 10 1 0.0701

              Mercury ug/g <0.05 0.05 0.0701

              Molybdenum ug/g <1 1 0.0701

              Nickel ug/g 2.3 1 0.5 0.0701

              Selenium ug/g 5.2 1 0.5 0.0701

              Silver ug/g 0.2 0.1 0.1 0.0701

              Strontium ug/g 8 3 1 0.0701

              Thallium ug/g <0.5 0.5 0.0701

              Tin ug/g <0.5 0.5 0.0701

              Titanium ug/g 6.8 2 0.5 0.0701

              Uranium ug/g 0.07 0.06 0.05 0.0701

              Vanadium ug/g 2 1 1 0.0701

              Zinc ug/g 340 50 5 0.0701

   Lab Section 6

              Moisture % 81.05 8 0.02 0.0701

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037486
Sep 12, 2018
TISSUE
09/12/2018 RG_KICK_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 20 0.0304

              Antimony ug/g <1 1 0.0304

              Arsenic ug/g 0.9 0.7 0.5 0.0304

              Barium ug/g 36 5 0.5 0.0304

              Beryllium ug/g <0.1 0.1 0.0304

              Boron ug/g 30 20 10 0.0304

              Cadmium ug/g 2.8 0.4 0.1 0.0304

              Chromium ug/g <5 5 0.0304

              Cobalt ug/g 1.2 0.3 0.1 0.0304

              Copper ug/g 22 3 0.5 0.0304

              Iron ug/g 1100 200 20 0.0304

              Lead ug/g 1.1 0.3 0.1 0.0304

              Manganese ug/g 45 7 1 0.0304

              Mercury ug/g <0.05 0.05 0.0304

              Molybdenum ug/g <1 1 0.0304

              Nickel ug/g 5.2 1 0.5 0.0304

              Selenium ug/g 6.6 2 0.5 0.0304

              Silver ug/g <0.1 0.1 0.0304

              Strontium ug/g 12 3 1 0.0304

              Thallium ug/g <0.5 0.5 0.0304

              Tin ug/g <0.5 0.5 0.0304

              Titanium ug/g 12 2 0.5 0.0304

              Uranium ug/g 0.56 0.1 0.05 0.0304

              Vanadium ug/g 6 2 1 0.0304

              Zinc ug/g 120 20 5 0.0304

   Lab Section 6

              Moisture % 91.74 9 0.02 0.0304

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037487
Sep 12, 2018
TISSUE
09/12/2018 RG_CLODE_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 7100 700 50 0.1562

              Antimony ug/g <0.2 0.2 0.1562

              Arsenic ug/g 2.2 0.3 0.1 0.1562

              Barium ug/g 182 20 0.1 0.1562

              Beryllium ug/g 0.29 0.07 0.02 0.1562

              Boron ug/g 11 4 2 0.1562

              Cadmium ug/g 4.4 0.4 0.02 0.1562

              Chromium ug/g 11 3 1 0.1562

              Cobalt ug/g 3.6 0.4 0.02 0.1562

              Copper ug/g 15 2 0.1 0.1562

              Iron ug/g 5700 600 50 0.1562

              Lead ug/g 2.8 0.3 0.02 0.1562

              Manganese ug/g 150 20 0.2 0.1562

              Mercury ug/g 0.04 0.02 0.01 0.1562

              Molybdenum ug/g 2.2 0.6 0.2 0.1562

              Nickel ug/g 39 4 0.1 0.1562

              Selenium ug/g 13 1 0.1 0.1562

              Silver ug/g 0.10 0.04 0.02 0.1562

              Strontium ug/g 82 8 0.2 0.1562

              Thallium ug/g 0.3 0.2 0.1 0.1562

              Tin ug/g <0.1 0.1 0.1562

              Titanium ug/g 25 2 0.1 0.1562

              Uranium ug/g 0.99 0.1 0.01 0.1562

              Vanadium ug/g 26 3 0.2 0.1562

              Zinc ug/g 240 20 1 0.1562

   Lab Section 6

              Moisture % 75.75 8 0.02 0.1562

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037488
Sep 12, 2018
TISSUE
09/12/2018 RG_FC1_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2100 300 50 0.2473

              Antimony ug/g <0.2 0.2 0.2473

              Arsenic ug/g 1.0 0.2 0.1 0.2473

              Barium ug/g 34 3 0.1 0.2473

              Beryllium ug/g 0.09 0.04 0.02 0.2473

              Boron ug/g 4 3 2 0.2473

              Cadmium ug/g 1.2 0.2 0.02 0.2473

              Chromium ug/g 3 2 1 0.2473

              Cobalt ug/g 0.90 0.1 0.02 0.2473

              Copper ug/g 11 1 0.1 0.2473

              Iron ug/g 1700 200 50 0.2473

              Lead ug/g 0.82 0.1 0.02 0.2473

              Manganese ug/g 61 6 0.2 0.2473

              Mercury ug/g 0.02 0.01 0.01 0.2473

              Molybdenum ug/g 0.3 0.2 0.2 0.2473

              Nickel ug/g 3.2 0.5 0.1 0.2473

              Selenium ug/g 4.8 0.7 0.1 0.2473

              Silver ug/g 0.08 0.04 0.02 0.2473

              Strontium ug/g 7.4 1 0.2 0.2473

              Thallium ug/g <0.1 0.1 0.2473

              Tin ug/g <0.1 0.1 0.2473

              Titanium ug/g 9.7 1 0.1 0.2473

              Uranium ug/g 0.15 0.04 0.01 0.2473

              Vanadium ug/g 7.2 1 0.2 0.2473

              Zinc ug/g 95 10 1 0.2473

   Lab Section 6

              Moisture % 84.70 8 0.02 0.2473

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037489
Sep 13, 2018
TISSUE
09/13/2018 RG_WWRL1_INV_20190913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 530 80 20 0.1263

              Antimony ug/g <1 1 0.1263

              Arsenic ug/g 3.8 1 0.5 0.1263

              Barium ug/g 36 5 0.5 0.1263

              Beryllium ug/g <0.1 0.1 0.1263

              Boron ug/g <10 10 0.1263

              Cadmium ug/g 0.8 0.3 0.1 0.1263

              Chromium ug/g <5 5 0.1263

              Cobalt ug/g 0.5 0.2 0.1 0.1263

              Copper ug/g 11 2 0.5 0.1263

              Iron ug/g 540 80 20 0.1263

              Lead ug/g 0.2 0.1 0.1 0.1263

              Manganese ug/g 53 8 1 0.1263

              Mercury ug/g <0.05 0.05 0.1263

              Molybdenum ug/g <1 1 0.1263

              Nickel ug/g 1.1 0.7 0.5 0.1263

              Selenium ug/g 8.0 2 0.5 0.1263

              Silver ug/g <0.1 0.1 0.1263

              Strontium ug/g 2 1 1 0.1263

              Thallium ug/g <0.5 0.5 0.1263

              Tin ug/g <0.5 0.5 0.1263

              Titanium ug/g 4.6 1 0.5 0.1263

              Uranium ug/g 0.05 0.05 0.05 0.1263

              Vanadium ug/g 1 1 1 0.1263

              Zinc ug/g 130 20 5 0.1263

   Lab Section 6

              Moisture % 82.75 8 0.02 0.1263

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037490
Sep 13, 2018
TISSUE
09/13/2018 RG_WWRL2_INV_20190913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 530 80 20 0.0875

              Antimony ug/g <1 1 0.0875

              Arsenic ug/g 3.1 1 0.5 0.0875

              Barium ug/g 24 4 0.5 0.0875

              Beryllium ug/g <0.1 0.1 0.0875

              Boron ug/g <10 10 0.0875

              Cadmium ug/g 0.8 0.3 0.1 0.0875

              Chromium ug/g <5 5 0.0875

              Cobalt ug/g 0.7 0.2 0.1 0.0875

              Copper ug/g 10 2 0.5 0.0875

              Iron ug/g 440 70 20 0.0875

              Lead ug/g 0.2 0.1 0.1 0.0875

              Manganese ug/g 51 8 1 0.0875

              Mercury ug/g <0.05 0.05 0.0875

              Molybdenum ug/g <1 1 0.0875

              Nickel ug/g 0.9 0.7 0.5 0.0875

              Selenium ug/g 6.9 2 0.5 0.0875

              Silver ug/g <0.1 0.1 0.0875

              Strontium ug/g 2 1 1 0.0875

              Thallium ug/g <0.5 0.5 0.0875

              Tin ug/g <0.5 0.5 0.0875

              Titanium ug/g 3.3 1 0.5 0.0875

              Uranium ug/g 0.05 0.05 0.05 0.0875

              Vanadium ug/g 2 1 1 0.0875

              Zinc ug/g 200 30 5 0.0875

   Lab Section 6

              Moisture % 81.55 8 0.02 0.0875

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037491
Sep 13, 2018
TISSUE
09/13/2018 RG_WWRL3_INV_20190913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 210 30 5 0.1813

              Antimony ug/g <0.2 0.2 0.1813

              Arsenic ug/g 1.8 0.4 0.1 0.1813

              Barium ug/g 8.3 1 0.1 0.1813

              Beryllium ug/g <0.02 0.02 0.1813

              Boron ug/g 7 4 2 0.1813

              Cadmium ug/g 0.82 0.1 0.02 0.1813

              Chromium ug/g <1 1 0.1813

              Cobalt ug/g 0.46 0.07 0.02 0.1813

              Copper ug/g 9.1 1 0.1 0.1813

              Iron ug/g 240 40 5 0.1813

              Lead ug/g 0.13 0.05 0.02 0.1813

              Manganese ug/g 36 4 0.2 0.1813

              Mercury ug/g 0.01 0.01 0.01 0.1813

              Molybdenum ug/g 0.3 0.2 0.2 0.1813

              Nickel ug/g 0.6 0.2 0.1 0.1813

              Selenium ug/g 5.6 0.8 0.1 0.1813

              Silver ug/g 0.03 0.02 0.02 0.1813

              Strontium ug/g 3.8 1 0.2 0.1813

              Thallium ug/g <0.1 0.1 0.1813

              Tin ug/g <0.1 0.1 0.1813

              Titanium ug/g 2.1 0.3 0.1 0.1813

              Uranium ug/g 0.03 0.02 0.01 0.1813

              Vanadium ug/g 0.6 0.3 0.2 0.1813

              Zinc ug/g 130 10 1 0.1813

   Lab Section 6

              Moisture % 82.95 8 0.02 0.1813

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037492
Sep 13, 2018
TISSUE
09/13/2018 RG_LE1_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 450 70 20 0.1057

              Antimony ug/g <1 1 0.1057

              Arsenic ug/g <0.5 0.5 0.1057

              Barium ug/g 18 3 0.5 0.1057

              Beryllium ug/g <0.1 0.1 0.1057

              Boron ug/g <10 10 0.1057

              Cadmium ug/g 3.1 0.5 0.1 0.1057

              Chromium ug/g <5 5 0.1057

              Cobalt ug/g 0.3 0.2 0.1 0.1057

              Copper ug/g 19 3 0.5 0.1057

              Iron ug/g 540 80 20 0.1057

              Lead ug/g 0.2 0.1 0.1 0.1057

              Manganese ug/g 34 5 1 0.1057

              Mercury ug/g <0.05 0.05 0.1057

              Molybdenum ug/g <1 1 0.1057

              Nickel ug/g 1.5 0.8 0.5 0.1057

              Selenium ug/g 3.2 1 0.5 0.1057

              Silver ug/g 0.2 0.1 0.1 0.1057

              Strontium ug/g 4 2 1 0.1057

              Thallium ug/g <0.5 0.5 0.1057

              Tin ug/g <0.5 0.5 0.1057

              Titanium ug/g 4.2 1 0.5 0.1057

              Uranium ug/g <0.05 0.05 0.1057

              Vanadium ug/g 2 1 1 0.1057

              Zinc ug/g 120 20 5 0.1057

   Lab Section 6

              Moisture % 80.07 8 0.02 0.1057

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037910

TISSUE
RG_EL20-4_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 490 70 20 0.1075

              Antimony ug/g <1 1 0.1075

              Arsenic ug/g 0.9 0.7 0.5 0.1075

              Barium ug/g 29 4 0.5 0.1075

              Beryllium ug/g <0.1 0.1 0.1075

              Boron ug/g <10 10 0.1075

              Cadmium ug/g 2.3 0.3 0.1 0.1075

              Chromium ug/g <5 5 0.1075

              Cobalt ug/g 1.1 0.3 0.1 0.1075

              Copper ug/g 16 2 0.5 0.1075

              Iron ug/g 330 80 20 0.1075

              Lead ug/g 0.2 0.1 0.1 0.1075

              Manganese ug/g 60 9 1 0.1075

              Mercury ug/g <0.05 0.05 0.1075

              Molybdenum ug/g <1 1 0.1075

              Nickel ug/g 1.3 0.8 0.5 0.1075

              Selenium ug/g 5.8 1 0.5 0.1075

              Silver ug/g 0.1 0.1 0.1 0.1075

              Strontium ug/g 6 2 1 0.1075

              Thallium ug/g <0.5 0.5 0.1075

              Tin ug/g <0.5 0.5 0.1075

              Titanium ug/g 4.5 1 0.5 0.1075

              Uranium ug/g <0.05 0.05 0.1075

              Vanadium ug/g 2 1 1 0.1075

              Zinc ug/g 200 30 5 0.1075

   Lab Section 6

              Moisture % 81.43 8 0.02 0.1075

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037911

TISSUE
RG_EL20-5_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-11
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 550 80 20 0.0918

              Antimony ug/g <1 1 0.0918

              Arsenic ug/g 1.1 0.7 0.5 0.0918

              Barium ug/g 10 2 0.5 0.0918

              Beryllium ug/g <0.1 0.1 0.0918

              Boron ug/g <10 10 0.0918

              Cadmium ug/g 2.6 0.4 0.1 0.0918

              Chromium ug/g <5 5 0.0918

              Cobalt ug/g 1.0 0.2 0.1 0.0918

              Copper ug/g 14 2 0.5 0.0918

              Iron ug/g 390 100 20 0.0918

              Lead ug/g 0.2 0.1 0.1 0.0918

              Manganese ug/g 48 7 1 0.0918

              Mercury ug/g <0.05 0.05 0.0918

              Molybdenum ug/g <1 1 0.0918

              Nickel ug/g 1.3 0.8 0.5 0.0918

              Selenium ug/g 7.2 2 0.5 0.0918

              Silver ug/g <0.1 0.1 0.0918

              Strontium ug/g 7 2 1 0.0918

              Thallium ug/g <0.5 0.5 0.0918

              Tin ug/g <0.5 0.5 0.0918

              Titanium ug/g 4.8 1 0.5 0.0918

              Uranium ug/g 0.05 0.05 0.05 0.0918

              Vanadium ug/g 2 1 1 0.0918

              Zinc ug/g 170 20 5 0.0918

   Lab Section 6

              Moisture % 79.56 8 0.02 0.0918

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Name Units Method
Silver ug/g PRP-034 / Chm-522

Aluminum ug/g PRP-034 / Chm-522

Arsenic ug/g PRP-034 / Chm-522

Boron ug/g PRP-034 / Chm-522

Barium ug/g PRP-034 / Chm-522

Beryllium ug/g PRP-034 / Chm-522

Cadmium ug/g PRP-034 / Chm-522

Cobalt ug/g PRP-034 / Chm-522

Chromium ug/g PRP-034 / Chm-522

Copper ug/g PRP-034 / Chm-522

Iron ug/g PRP-034 / Chm-522

Mercury ug/g PRP-034 / Chm-522

Manganese ug/g PRP-034 / Chm-522

Molybdenum ug/g PRP-034 / Chm-522

Nickel ug/g PRP-034 / Chm-522

Lead ug/g PRP-034 / Chm-522

Antimony ug/g PRP-034 / Chm-522

Selenium ug/g PRP-034 / Chm-522

Tin ug/g PRP-034 / Chm-522

Strontium ug/g PRP-034 / Chm-522

Titanium ug/g PRP-034 / Chm-522

Thallium ug/g PRP-034 / Chm-522

Uranium ug/g PRP-034 / Chm-522

Vanadium ug/g PRP-034 / Chm-522

Zinc ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Katharina Batchelar

Date Samples Received: Sep-18-2018 Client P.O.: VPO00555477 Ref# 18-26

Jul 25, 2020

SRC Group # 2018-11599Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Katharina Batchelar

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037159
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL1_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 80 50 0.3701

              Antimony ug/g <2 2 0.3701

              Arsenic ug/g <1 1 0.3701

              Barium ug/g 9 3 1 0.3701

              Beryllium ug/g <0.2 0.2 0.3701

              Boron ug/g <20 20 0.3701

              Cadmium ug/g 2.7 0.7 0.2 0.3701

              Chromium ug/g <10 10 0.3701

              Cobalt ug/g 0.4 0.3 0.2 0.3701

              Copper ug/g 11 3 1 0.3701

              Iron ug/g 120 80 50 0.3701

              Lead ug/g <0.2 0.2 0.3701

              Manganese ug/g 27 7 2 0.3701

              Mercury ug/g <0.1 0.1 0.3701

              Molybdenum ug/g <2 2 0.3701

              Nickel ug/g 6 2 1 0.3701

              Selenium ug/g 8 3 1 0.3701

              Silver ug/g <0.2 0.2 0.3701

              Strontium ug/g 3 2 2 0.3701

              Thallium ug/g <1 1 0.3701

              Tin ug/g <1 1 0.3701

              Titanium ug/g 2 1 1 0.3701

              Uranium ug/g <0.1 0.1 0.3701

              Vanadium ug/g <2 2 0.3701

              Zinc ug/g 180 40 10 0.3701

   Lab Section 6

              Moisture % 79.87 8 0.02 0.3701

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037160
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL2_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 100 20 5 0.1753

              Antimony ug/g <0.2 0.2 0.1753

              Arsenic ug/g 0.4 0.2 0.1 0.1753

              Barium ug/g 7.0 1 0.1 0.1753

              Beryllium ug/g <0.02 0.02 0.1753

              Boron ug/g <2 2 0.1753

              Cadmium ug/g 4.4 0.4 0.02 0.1753

              Chromium ug/g <1 1 0.1753

              Cobalt ug/g 1.2 0.2 0.02 0.1753

              Copper ug/g 11 1 0.1 0.1753

              Iron ug/g 96 20 5 0.1753

              Lead ug/g 0.06 0.03 0.02 0.1753

              Manganese ug/g 20 2 0.2 0.1753

              Mercury ug/g 0.02 0.01 0.01 0.1753

              Molybdenum ug/g <0.2 0.2 0.1753

              Nickel ug/g 6.4 1 0.1 0.1753

              Selenium ug/g 7.5 1 0.1 0.1753

              Silver ug/g <0.02 0.02 0.1753

              Strontium ug/g 2.3 0.6 0.2 0.1753

              Thallium ug/g <0.1 0.1 0.1753

              Tin ug/g <0.1 0.1 0.1753

              Titanium ug/g 0.8 0.3 0.1 0.1753

              Uranium ug/g 0.05 0.02 0.01 0.1753

              Vanadium ug/g 0.3 0.2 0.2 0.1753

              Zinc ug/g 280 30 1 0.1753

   Lab Section 6

              Moisture % 79.35 8 0.02 0.1753

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037161
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL3_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 170 90 20 0.5059

              Antimony ug/g <1 1 0.5059

              Arsenic ug/g <0.5 0.5 0.5059

              Barium ug/g 9.7 2 0.5 0.5059

              Beryllium ug/g <0.1 0.1 0.5059

              Boron ug/g <10 10 0.5059

              Cadmium ug/g 2.5 0.4 0.1 0.5059

              Chromium ug/g <5 5 0.5059

              Cobalt ug/g 0.5 0.1 0.1 0.5059

              Copper ug/g 9.9 2 0.5 0.5059

              Iron ug/g 120 50 20 0.5059

              Lead ug/g <0.1 0.1 0.5059

              Manganese ug/g 23 3 1 0.5059

              Mercury ug/g <0.05 0.05 0.5059

              Molybdenum ug/g <1 1 0.5059

              Nickel ug/g 7.0 2 0.5 0.5059

              Selenium ug/g 6.1 2 0.5 0.5059

              Silver ug/g <0.1 0.1 0.5059

              Strontium ug/g 3 2 1 0.5059

              Thallium ug/g <0.5 0.5 0.5059

              Tin ug/g <0.5 0.5 0.5059

              Titanium ug/g 1.6 0.7 0.5 0.5059

              Uranium ug/g 0.07 0.06 0.05 0.5059

              Vanadium ug/g <1 1 0.5059

              Zinc ug/g 170 20 5 0.5059

   Lab Section 6

              Moisture % 83.28 8 0.02 0.5059

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037162
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL4_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 20 5 0.2036

              Antimony ug/g <0.2 0.2 0.2036

              Arsenic ug/g 0.4 0.2 0.1 0.2036

              Barium ug/g 7.6 1 0.1 0.2036

              Beryllium ug/g <0.02 0.02 0.2036

              Boron ug/g <2 2 0.2036

              Cadmium ug/g 2.8 0.3 0.02 0.2036

              Chromium ug/g <1 1 0.2036

              Cobalt ug/g 0.57 0.08 0.02 0.2036

              Copper ug/g 10 1 0.1 0.2036

              Iron ug/g 93 20 5 0.2036

              Lead ug/g 0.06 0.03 0.02 0.2036

              Manganese ug/g 22 2 0.2 0.2036

              Mercury ug/g 0.02 0.01 0.01 0.2036

              Molybdenum ug/g <0.2 0.2 0.2036

              Nickel ug/g 5.3 0.8 0.1 0.2036

              Selenium ug/g 7.0 1 0.1 0.2036

              Silver ug/g <0.02 0.02 0.2036

              Strontium ug/g 3.1 0.8 0.2 0.2036

              Thallium ug/g <0.1 0.1 0.2036

              Tin ug/g <0.1 0.1 0.2036

              Titanium ug/g 1.1 0.3 0.1 0.2036

              Uranium ug/g 0.06 0.02 0.01 0.2036

              Vanadium ug/g 0.4 0.3 0.2 0.2036

              Zinc ug/g 200 20 1 0.2036

   Lab Section 6

              Moisture % 77.07 8 0.02 0.2036

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037163
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL5_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 250 100 50 0.34

              Antimony ug/g <2 2 0.34

              Arsenic ug/g 1 1 1 0.34

              Barium ug/g 12 3 1 0.34

              Beryllium ug/g <0.2 0.2 0.34

              Boron ug/g <20 20 0.34

              Cadmium ug/g 3.5 0.9 0.2 0.34

              Chromium ug/g <10 10 0.34

              Cobalt ug/g 0.6 0.3 0.2 0.34

              Copper ug/g 14 4 1 0.34

              Iron ug/g 560 100 50 0.34

              Lead ug/g 0.8 0.4 0.2 0.34

              Manganese ug/g 32 8 2 0.34

              Mercury ug/g <0.1 0.1 0.34

              Molybdenum ug/g <2 2 0.34

              Nickel ug/g 8 3 1 0.34

              Selenium ug/g 8 3 1 0.34

              Silver ug/g <0.2 0.2 0.34

              Strontium ug/g 5 3 2 0.34

              Thallium ug/g <1 1 0.34

              Tin ug/g <1 1 0.34

              Titanium ug/g 2 1 1 0.34

              Uranium ug/g <0.1 0.1 0.34

              Vanadium ug/g <2 2 0.34

              Zinc ug/g 240 40 10 0.34

   Lab Section 6

              Moisture % 79.38 8 0.02 0.34

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037164
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL6_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 20 5 0.1652

              Antimony ug/g <0.2 0.2 0.1652

              Arsenic ug/g 0.5 0.2 0.1 0.1652

              Barium ug/g 8.6 1 0.1 0.1652

              Beryllium ug/g <0.02 0.02 0.1652

              Boron ug/g <2 2 0.1652

              Cadmium ug/g 4.8 0.5 0.02 0.1652

              Chromium ug/g <1 1 0.1652

              Cobalt ug/g 0.95 0.1 0.02 0.1652

              Copper ug/g 12 1 0.1 0.1652

              Iron ug/g 110 20 5 0.1652

              Lead ug/g 0.07 0.04 0.02 0.1652

              Manganese ug/g 24 2 0.2 0.1652

              Mercury ug/g 0.03 0.02 0.01 0.1652

              Molybdenum ug/g 0.2 0.2 0.2 0.1652

              Nickel ug/g 7.4 1 0.1 0.1652

              Selenium ug/g 8.2 1 0.1 0.1652

              Silver ug/g <0.02 0.02 0.1652

              Strontium ug/g 3.7 0.9 0.2 0.1652

              Thallium ug/g <0.1 0.1 0.1652

              Tin ug/g <0.1 0.1 0.1652

              Titanium ug/g 0.7 0.2 0.1 0.1652

              Uranium ug/g 0.06 0.02 0.01 0.1652

              Vanadium ug/g 0.4 0.3 0.2 0.1652

              Zinc ug/g 280 30 1 0.1652

   Lab Section 6

              Moisture % 81.09 8 0.02 0.1652

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037165
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL7_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 100 50 0.303

              Antimony ug/g <2 2 0.303

              Arsenic ug/g <1 1 0.303

              Barium ug/g 10 2 1 0.303

              Beryllium ug/g <0.2 0.2 0.303

              Boron ug/g <20 20 0.303

              Cadmium ug/g 2.8 0.7 0.2 0.303

              Chromium ug/g <10 10 0.303

              Cobalt ug/g 0.6 0.3 0.2 0.303

              Copper ug/g 11 3 1 0.303

              Iron ug/g 170 90 50 0.303

              Lead ug/g <0.2 0.2 0.303

              Manganese ug/g 26 6 2 0.303

              Mercury ug/g <0.1 0.1 0.303

              Molybdenum ug/g <2 2 0.303

              Nickel ug/g 8 3 1 0.303

              Selenium ug/g 7 2 1 0.303

              Silver ug/g <0.2 0.2 0.303

              Strontium ug/g 3 2 2 0.303

              Thallium ug/g <1 1 0.303

              Tin ug/g <1 1 0.303

              Titanium ug/g 2 1 1 0.303

              Uranium ug/g <0.1 0.1 0.303

              Vanadium ug/g <2 2 0.303

              Zinc ug/g 200 30 10 0.303

   Lab Section 6

              Moisture % 79.37 8 0.02 0.303

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037166
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL8_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 90 50 0.2969

              Antimony ug/g <2 2 0.2969

              Arsenic ug/g <1 1 0.2969

              Barium ug/g 9 3 1 0.2969

              Beryllium ug/g <0.2 0.2 0.2969

              Boron ug/g <20 20 0.2969

              Cadmium ug/g 3.0 0.8 0.2 0.2969

              Chromium ug/g <10 10 0.2969

              Cobalt ug/g 0.8 0.4 0.2 0.2969

              Copper ug/g 10 2 1 0.2969

              Iron ug/g 130 80 50 0.2969

              Lead ug/g <0.2 0.2 0.2969

              Manganese ug/g 24 6 2 0.2969

              Mercury ug/g <0.1 0.1 0.2969

              Molybdenum ug/g <2 2 0.2969

              Nickel ug/g 8 3 1 0.2969

              Selenium ug/g 6 2 1 0.2969

              Silver ug/g <0.2 0.2 0.2969

              Strontium ug/g 3 2 2 0.2969

              Thallium ug/g <1 1 0.2969

              Tin ug/g <1 1 0.2969

              Titanium ug/g 2 1 1 0.2969

              Uranium ug/g <0.1 0.1 0.2969

              Vanadium ug/g <2 2 0.2969

              Zinc ug/g 210 30 10 0.2969

   Lab Section 6

              Moisture % 79.31 8 0.02 0.2969

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037167
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL9_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 250 60 20 0.5044

              Antimony ug/g <1 1 0.5044

              Arsenic ug/g <0.5 0.5 0.5044

              Barium ug/g 12 2 0.5 0.5044

              Beryllium ug/g <0.1 0.1 0.5044

              Boron ug/g <10 10 0.5044

              Cadmium ug/g 3.4 0.5 0.1 0.5044

              Chromium ug/g <5 5 0.5044

              Cobalt ug/g 0.7 0.1 0.1 0.5044

              Copper ug/g 14 2 0.5 0.5044

              Iron ug/g 170 60 20 0.5044

              Lead ug/g 0.1 0.1 0.1 0.5044

              Manganese ug/g 31 5 1 0.5044

              Mercury ug/g <0.05 0.05 0.5044

              Molybdenum ug/g <1 1 0.5044

              Nickel ug/g 10 2 0.5 0.5044

              Selenium ug/g 7.2 2 0.5 0.5044

              Silver ug/g <0.1 0.1 0.5044

              Strontium ug/g 5 2 1 0.5044

              Thallium ug/g <0.5 0.5 0.5044

              Tin ug/g <0.5 0.5 0.5044

              Titanium ug/g 2.1 0.8 0.5 0.5044

              Uranium ug/g 0.17 0.09 0.05 0.5044

              Vanadium ug/g <1 1 0.5044

              Zinc ug/g 220 30 5 0.5044

   Lab Section 6

              Moisture % 80.65 8 0.02 0.5044

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037168
Sep 06, 2018
TISSUE
09/06/2018 RG_LIDSL10_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 90 20 0.4329

              Antimony ug/g <1 1 0.4329

              Arsenic ug/g <0.5 0.5 0.4329

              Barium ug/g 9.5 2 0.5 0.4329

              Beryllium ug/g <0.1 0.1 0.4329

              Boron ug/g <10 10 0.4329

              Cadmium ug/g 3.4 0.5 0.1 0.4329

              Chromium ug/g <5 5 0.4329

              Cobalt ug/g 0.6 0.1 0.1 0.4329

              Copper ug/g 11 2 0.5 0.4329

              Iron ug/g 120 50 20 0.4329

              Lead ug/g <0.1 0.1 0.4329

              Manganese ug/g 28 4 1 0.4329

              Mercury ug/g <0.05 0.05 0.4329

              Molybdenum ug/g <1 1 0.4329

              Nickel ug/g 8.1 2 0.5 0.4329

              Selenium ug/g 7.1 2 0.5 0.4329

              Silver ug/g <0.1 0.1 0.4329

              Strontium ug/g 3 2 1 0.4329

              Thallium ug/g <0.5 0.5 0.4329

              Tin ug/g <0.5 0.5 0.4329

              Titanium ug/g 2.2 0.8 0.5 0.4329

              Uranium ug/g 0.10 0.07 0.05 0.4329

              Vanadium ug/g <1 1 0.4329

              Zinc ug/g 210 30 5 0.4329

   Lab Section 6

              Moisture % 82.76 8 0.02 0.4329

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037169
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM1_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 20 5 0.2322

              Antimony ug/g <0.2 0.2 0.2322

              Arsenic ug/g 0.4 0.2 0.1 0.2322

              Barium ug/g 7.4 1 0.1 0.2322

              Beryllium ug/g <0.02 0.02 0.2322

              Boron ug/g <2 2 0.2322

              Cadmium ug/g 2.4 0.2 0.02 0.2322

              Chromium ug/g <1 1 0.2322

              Cobalt ug/g 0.26 0.06 0.02 0.2322

              Copper ug/g 10 1 0.1 0.2322

              Iron ug/g 100 20 5 0.2322

              Lead ug/g 0.08 0.04 0.02 0.2322

              Manganese ug/g 23 2 0.2 0.2322

              Mercury ug/g 0.02 0.01 0.01 0.2322

              Molybdenum ug/g 0.2 0.2 0.2 0.2322

              Nickel ug/g 6.3 0.9 0.1 0.2322

              Selenium ug/g 7.3 1 0.1 0.2322

              Silver ug/g <0.02 0.02 0.2322

              Strontium ug/g 1.8 0.6 0.2 0.2322

              Thallium ug/g <0.1 0.1 0.2322

              Tin ug/g <0.1 0.1 0.2322

              Titanium ug/g 1.0 0.2 0.1 0.2322

              Uranium ug/g 0.04 0.02 0.01 0.2322

              Vanadium ug/g 0.4 0.3 0.2 0.2322

              Zinc ug/g 180 20 1 0.2322

   Lab Section 6

              Moisture % 72.87 7 0.02 0.2322

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037170
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM2_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 250 60 20 0.1085

              Antimony ug/g <1 1 0.1085

              Arsenic ug/g <0.5 0.5 0.1085

              Barium ug/g 12 2 0.5 0.1085

              Beryllium ug/g <0.1 0.1 0.1085

              Boron ug/g <10 10 0.1085

              Cadmium ug/g 3.5 0.5 0.1 0.1085

              Chromium ug/g <5 5 0.1085

              Cobalt ug/g 0.4 0.2 0.1 0.1085

              Copper ug/g 11 2 0.5 0.1085

              Iron ug/g 190 60 20 0.1085

              Lead ug/g 0.1 0.1 0.1 0.1085

              Manganese ug/g 21 3 1 0.1085

              Mercury ug/g <0.05 0.05 0.1085

              Molybdenum ug/g <1 1 0.1085

              Nickel ug/g 9.1 2 0.5 0.1085

              Selenium ug/g 8.3 2 0.5 0.1085

              Silver ug/g <0.1 0.1 0.1085

              Strontium ug/g 7 2 1 0.1085

              Thallium ug/g <0.5 0.5 0.1085

              Tin ug/g <0.5 0.5 0.1085

              Titanium ug/g 2.6 1 0.5 0.1085

              Uranium ug/g 0.10 0.07 0.05 0.1085

              Vanadium ug/g <1 1 0.1085

              Zinc ug/g 230 30 5 0.1085

   Lab Section 6

              Moisture % 75.58 8 0.02 0.1085

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 12 of 104

SRC Group # 2018-11599

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037171
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM3_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 80 50 0.2536

              Antimony ug/g <2 2 0.2536

              Arsenic ug/g <1 1 0.2536

              Barium ug/g 12 3 1 0.2536

              Beryllium ug/g <0.2 0.2 0.2536

              Boron ug/g <20 20 0.2536

              Cadmium ug/g 2.6 0.6 0.2 0.2536

              Chromium ug/g <10 10 0.2536

              Cobalt ug/g 0.3 0.2 0.2 0.2536

              Copper ug/g 10 2 1 0.2536

              Iron ug/g 90 70 50 0.2536

              Lead ug/g <0.2 0.2 0.2536

              Manganese ug/g 22 6 2 0.2536

              Mercury ug/g <0.1 0.1 0.2536

              Molybdenum ug/g <2 2 0.2536

              Nickel ug/g 8 3 1 0.2536

              Selenium ug/g 7 2 1 0.2536

              Silver ug/g <0.2 0.2 0.2536

              Strontium ug/g 7 4 2 0.2536

              Thallium ug/g <1 1 0.2536

              Tin ug/g <1 1 0.2536

              Titanium ug/g 1 1 1 0.2536

              Uranium ug/g 0.1 0.1 0.1 0.2536

              Vanadium ug/g <2 2 0.2536

              Zinc ug/g 190 50 10 0.2536

   Lab Section 6

              Moisture % 78.16 8 0.02 0.2536

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037172
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM4_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 80 20 0.5

              Antimony ug/g <1 1 0.5

              Arsenic ug/g <0.5 0.5 0.5

              Barium ug/g 6.7 2 0.5 0.5

              Beryllium ug/g <0.1 0.1 0.5

              Boron ug/g <10 10 0.5

              Cadmium ug/g 1.8 0.4 0.1 0.5

              Chromium ug/g <5 5 0.5

              Cobalt ug/g 0.2 0.1 0.1 0.5

              Copper ug/g 9.6 2 0.5 0.5

              Iron ug/g 110 40 20 0.5

              Lead ug/g <0.1 0.1 0.5

              Manganese ug/g 24 4 1 0.5

              Mercury ug/g <0.05 0.05 0.5

              Molybdenum ug/g <1 1 0.5

              Nickel ug/g 4.9 0.5 0.5 0.5

              Selenium ug/g 7.7 2 0.5 0.5

              Silver ug/g <0.1 0.1 0.5

              Strontium ug/g 2 1 1 0.5

              Thallium ug/g <0.5 0.5 0.5

              Tin ug/g <0.5 0.5 0.5

              Titanium ug/g 1.2 0.6 0.5 0.5

              Uranium ug/g <0.05 0.05 0.5

              Vanadium ug/g <1 1 0.5

              Zinc ug/g 160 20 5 0.5

   Lab Section 6

              Moisture % 74.25 7 0.02 0.5

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037173
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM5_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 250 100 50 0.3729

              Antimony ug/g <2 2 0.3729

              Arsenic ug/g <1 1 0.3729

              Barium ug/g 10 2 1 0.3729

              Beryllium ug/g <0.2 0.2 0.3729

              Boron ug/g <20 20 0.3729

              Cadmium ug/g 3.1 0.8 0.2 0.3729

              Chromium ug/g <10 10 0.3729

              Cobalt ug/g 0.4 0.3 0.2 0.3729

              Copper ug/g 11 3 1 0.3729

              Iron ug/g 170 90 50 0.3729

              Lead ug/g <0.2 0.2 0.3729

              Manganese ug/g 22 6 2 0.3729

              Mercury ug/g <0.1 0.1 0.3729

              Molybdenum ug/g <2 2 0.3729

              Nickel ug/g 7 2 1 0.3729

              Selenium ug/g 8 3 1 0.3729

              Silver ug/g <0.2 0.2 0.3729

              Strontium ug/g 5 3 2 0.3729

              Thallium ug/g <1 1 0.3729

              Tin ug/g <1 1 0.3729

              Titanium ug/g 2 1 1 0.3729

              Uranium ug/g <0.1 0.1 0.3729

              Vanadium ug/g <2 2 0.3729

              Zinc ug/g 220 30 10 0.3729

   Lab Section 6

              Moisture % 79.12 8 0.02 0.3729

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037174
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM6_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 300 100 50 0.2951

              Antimony ug/g <2 2 0.2951

              Arsenic ug/g <1 1 0.2951

              Barium ug/g 14 4 1 0.2951

              Beryllium ug/g <0.2 0.2 0.2951

              Boron ug/g <20 20 0.2951

              Cadmium ug/g 3.4 0.8 0.2 0.2951

              Chromium ug/g <10 10 0.2951

              Cobalt ug/g 0.5 0.3 0.2 0.2951

              Copper ug/g 12 3 1 0.2951

              Iron ug/g 220 100 50 0.2951

              Lead ug/g <0.2 0.2 0.2951

              Manganese ug/g 20 5 2 0.2951

              Mercury ug/g <0.1 0.1 0.2951

              Molybdenum ug/g <2 2 0.2951

              Nickel ug/g 10 2 1 0.2951

              Selenium ug/g 7 2 1 0.2951

              Silver ug/g <0.2 0.2 0.2951

              Strontium ug/g 11 4 2 0.2951

              Thallium ug/g <1 1 0.2951

              Tin ug/g <1 1 0.2951

              Titanium ug/g 2 1 1 0.2951

              Uranium ug/g 0.1 0.1 0.1 0.2951

              Vanadium ug/g <2 2 0.2951

              Zinc ug/g 230 30 10 0.2951

   Lab Section 6

              Moisture % 81.58 8 0.02 0.2951

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037175
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM7_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 210 30 5 0.1955

              Antimony ug/g <0.2 0.2 0.1955

              Arsenic ug/g 0.3 0.2 0.1 0.1955

              Barium ug/g 11 1 0.1 0.1955

              Beryllium ug/g <0.02 0.02 0.1955

              Boron ug/g <2 2 0.1955

              Cadmium ug/g 2.4 0.2 0.02 0.1955

              Chromium ug/g <1 1 0.1955

              Cobalt ug/g 0.25 0.06 0.02 0.1955

              Copper ug/g 11 1 0.1 0.1955

              Iron ug/g 150 20 5 0.1955

              Lead ug/g 0.10 0.04 0.02 0.1955

              Manganese ug/g 26 3 0.2 0.1955

              Mercury ug/g 0.02 0.01 0.01 0.1955

              Molybdenum ug/g 0.2 0.2 0.2 0.1955

              Nickel ug/g 7.6 1 0.1 0.1955

              Selenium ug/g 8.0 1 0.1 0.1955

              Silver ug/g <0.02 0.02 0.1955

              Strontium ug/g 6.8 1 0.2 0.1955

              Thallium ug/g <0.1 0.1 0.1955

              Tin ug/g <0.1 0.1 0.1955

              Titanium ug/g 1.9 0.5 0.1 0.1955

              Uranium ug/g 0.08 0.03 0.01 0.1955

              Vanadium ug/g 0.7 0.4 0.2 0.1955

              Zinc ug/g 190 20 1 0.1955

   Lab Section 6

              Moisture % 77.66 8 0.02 0.1955

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037176
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM8_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 250 60 20 0.4432

              Antimony ug/g <1 1 0.4432

              Arsenic ug/g <0.5 0.5 0.4432

              Barium ug/g 14 2 0.5 0.4432

              Beryllium ug/g <0.1 0.1 0.4432

              Boron ug/g <10 10 0.4432

              Cadmium ug/g 1.6 0.4 0.1 0.4432

              Chromium ug/g <5 5 0.4432

              Cobalt ug/g 0.2 0.1 0.1 0.4432

              Copper ug/g 8.2 2 0.5 0.4432

              Iron ug/g 160 50 20 0.4432

              Lead ug/g 0.1 0.1 0.1 0.4432

              Manganese ug/g 30 4 1 0.4432

              Mercury ug/g <0.05 0.05 0.4432

              Molybdenum ug/g <1 1 0.4432

              Nickel ug/g 7.2 2 0.5 0.4432

              Selenium ug/g 6.8 2 0.5 0.4432

              Silver ug/g <0.1 0.1 0.4432

              Strontium ug/g 7 2 1 0.4432

              Thallium ug/g <0.5 0.5 0.4432

              Tin ug/g <0.5 0.5 0.4432

              Titanium ug/g 1.8 0.8 0.5 0.4432

              Uranium ug/g 0.12 0.08 0.05 0.4432

              Vanadium ug/g <1 1 0.4432

              Zinc ug/g 150 20 5 0.4432

   Lab Section 6

              Moisture % 76.56 8 0.02 0.4432

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037177
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM9_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 410 60 20 0.1158

              Antimony ug/g <1 1 0.1158

              Arsenic ug/g <0.5 0.5 0.1158

              Barium ug/g 15 2 0.5 0.1158

              Beryllium ug/g <0.1 0.1 0.1158

              Boron ug/g <10 10 0.1158

              Cadmium ug/g 3.6 0.5 0.1 0.1158

              Chromium ug/g <5 5 0.1158

              Cobalt ug/g 0.4 0.2 0.1 0.1158

              Copper ug/g 12 2 0.5 0.1158

              Iron ug/g 230 60 20 0.1158

              Lead ug/g 0.2 0.1 0.1 0.1158

              Manganese ug/g 18 4 1 0.1158

              Mercury ug/g <0.05 0.05 0.1158

              Molybdenum ug/g <1 1 0.1158

              Nickel ug/g 8.5 2 0.5 0.1158

              Selenium ug/g 8.8 2 0.5 0.1158

              Silver ug/g <0.1 0.1 0.1158

              Strontium ug/g 10 2 1 0.1158

              Thallium ug/g <0.5 0.5 0.1158

              Tin ug/g <0.5 0.5 0.1158

              Titanium ug/g 2.8 1 0.5 0.1158

              Uranium ug/g 0.13 0.08 0.05 0.1158

              Vanadium ug/g 1 1 1 0.1158

              Zinc ug/g 250 40 5 0.1158

   Lab Section 6

              Moisture % 81.02 8 0.02 0.1158

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037178
Sep 07, 2018
TISSUE
09/07/2018 RG_LIDCOM10_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 80 50 0.3715

              Antimony ug/g <2 2 0.3715

              Arsenic ug/g <1 1 0.3715

              Barium ug/g 6 2 1 0.3715

              Beryllium ug/g <0.2 0.2 0.3715

              Boron ug/g <20 20 0.3715

              Cadmium ug/g 1.6 0.5 0.2 0.3715

              Chromium ug/g <10 10 0.3715

              Cobalt ug/g <0.2 0.2 0.3715

              Copper ug/g 9 3 1 0.3715

              Iron ug/g 100 70 50 0.3715

              Lead ug/g <0.2 0.2 0.3715

              Manganese ug/g 20 5 2 0.3715

              Mercury ug/g <0.1 0.1 0.3715

              Molybdenum ug/g <2 2 0.3715

              Nickel ug/g 5 2 1 0.3715

              Selenium ug/g 8 3 1 0.3715

              Silver ug/g <0.2 0.2 0.3715

              Strontium ug/g <2 2 0.3715

              Thallium ug/g <1 1 0.3715

              Tin ug/g <1 1 0.3715

              Titanium ug/g 1 1 1 0.3715

              Uranium ug/g <0.1 0.1 0.3715

              Vanadium ug/g <2 2 0.3715

              Zinc ug/g 170 40 10 0.3715

   Lab Section 6

              Moisture % 75.84 8 0.02 0.3715

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037179
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1900 300 50 0.1582

              Antimony ug/g <0.2 0.2 0.1582

              Arsenic ug/g 0.6 0.2 0.1 0.1582

              Barium ug/g 50 5 0.1 0.1582

              Beryllium ug/g 0.07 0.04 0.02 0.1582

              Boron ug/g 7 4 2 0.1582

              Cadmium ug/g 1.0 0.2 0.02 0.1582

              Chromium ug/g 3 2 1 0.1582

              Cobalt ug/g 0.56 0.08 0.02 0.1582

              Copper ug/g 16 2 0.1 0.1582

              Iron ug/g 1300 100 5 0.1582

              Lead ug/g 0.73 0.1 0.02 0.1582

              Manganese ug/g 71 7 0.2 0.1582

              Mercury ug/g 0.03 0.02 0.01 0.1582

              Molybdenum ug/g 0.4 0.3 0.2 0.1582

              Nickel ug/g 8.1 1 0.1 0.1582

              Selenium ug/g 11 1 0.1 0.1582

              Silver ug/g 0.09 0.04 0.02 0.1582

              Strontium ug/g 24 2 0.2 0.1582

              Thallium ug/g <0.1 0.1 0.1582

              Tin ug/g <0.1 0.1 0.1582

              Titanium ug/g 12 1 0.1 0.1582

              Uranium ug/g 0.14 0.04 0.01 0.1582

              Vanadium ug/g 5.2 0.8 0.2 0.1582

              Zinc ug/g 320 30 1 0.1582

   Lab Section 6

              Moisture % 81.68 8 0.02 0.1582

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037180
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 630 200 50 0.2663

              Antimony ug/g <2 2 0.2663

              Arsenic ug/g <1 1 0.2663

              Barium ug/g 17 4 1 0.2663

              Beryllium ug/g <0.2 0.2 0.2663

              Boron ug/g <20 20 0.2663

              Cadmium ug/g 0.9 0.4 0.2 0.2663

              Chromium ug/g <10 10 0.2663

              Cobalt ug/g 0.8 0.4 0.2 0.2663

              Copper ug/g 14 4 1 0.2663

              Iron ug/g 470 100 50 0.2663

              Lead ug/g 0.3 0.2 0.2 0.2663

              Manganese ug/g 33 8 2 0.2663

              Mercury ug/g <0.1 0.1 0.2663

              Molybdenum ug/g <2 2 0.2663

              Nickel ug/g 8 3 1 0.2663

              Selenium ug/g 11 3 1 0.2663

              Silver ug/g <0.2 0.2 0.2663

              Strontium ug/g 9 4 2 0.2663

              Thallium ug/g <1 1 0.2663

              Tin ug/g <1 1 0.2663

              Titanium ug/g 5 2 1 0.2663

              Uranium ug/g 0.2 0.1 0.1 0.2663

              Vanadium ug/g <2 2 0.2663

              Zinc ug/g 280 40 10 0.2663

   Lab Section 6

              Moisture % 79.60 8 0.02 0.2663

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037181
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-3_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 110 20 5 0.2471

              Antimony ug/g <0.2 0.2 0.2471

              Arsenic ug/g 0.2 0.1 0.1 0.2471

              Barium ug/g 8.5 1 0.1 0.2471

              Beryllium ug/g <0.02 0.02 0.2471

              Boron ug/g <2 2 0.2471

              Cadmium ug/g 0.57 0.08 0.02 0.2471

              Chromium ug/g <1 1 0.2471

              Cobalt ug/g 0.38 0.1 0.02 0.2471

              Copper ug/g 15 2 0.1 0.2471

              Iron ug/g 88 20 5 0.2471

              Lead ug/g 0.05 0.03 0.02 0.2471

              Manganese ug/g 28 3 0.2 0.2471

              Mercury ug/g 0.01 0.01 0.01 0.2471

              Molybdenum ug/g <0.2 0.2 0.2471

              Nickel ug/g 2.2 0.3 0.1 0.2471

              Selenium ug/g 6.8 1 0.1 0.2471

              Silver ug/g 0.11 0.04 0.02 0.2471

              Strontium ug/g 3.9 1 0.2 0.2471

              Thallium ug/g <0.1 0.1 0.2471

              Tin ug/g <0.1 0.1 0.2471

              Titanium ug/g 0.9 0.3 0.1 0.2471

              Uranium ug/g 0.03 0.02 0.01 0.2471

              Vanadium ug/g 0.3 0.2 0.2 0.2471

              Zinc ug/g 370 40 1 0.2471

   Lab Section 6

              Moisture % 72.69 7 0.02 0.2471

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037182
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-4_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 110 70 20 0.5038

              Antimony ug/g <1 1 0.5038

              Arsenic ug/g <0.5 0.5 0.5038

              Barium ug/g 7.0 2 0.5 0.5038

              Beryllium ug/g <0.1 0.1 0.5038

              Boron ug/g <10 10 0.5038

              Cadmium ug/g 0.5 0.1 0.1 0.5038

              Chromium ug/g <5 5 0.5038

              Cobalt ug/g 0.5 0.1 0.1 0.5038

              Copper ug/g 18 3 0.5 0.5038

              Iron ug/g 100 40 20 0.5038

              Lead ug/g <0.1 0.1 0.5038

              Manganese ug/g 22 3 1 0.5038

              Mercury ug/g <0.05 0.05 0.5038

              Molybdenum ug/g <1 1 0.5038

              Nickel ug/g 2.0 0.5 0.5 0.5038

              Selenium ug/g 7.3 2 0.5 0.5038

              Silver ug/g 0.2 0.1 0.1 0.5038

              Strontium ug/g 7 2 1 0.5038

              Thallium ug/g <0.5 0.5 0.5038

              Tin ug/g <0.5 0.5 0.5038

              Titanium ug/g 1.0 0.5 0.5 0.5038

              Uranium ug/g <0.05 0.05 0.5038

              Vanadium ug/g <1 1 0.5038

              Zinc ug/g 570 60 5 0.5038

   Lab Section 6

              Moisture % 74.97 7 0.02 0.5038

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037183
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-5_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 40 5 0.2313

              Antimony ug/g <0.2 0.2 0.2313

              Arsenic ug/g 0.3 0.2 0.1 0.2313

              Barium ug/g 13 1 0.1 0.2313

              Beryllium ug/g <0.02 0.02 0.2313

              Boron ug/g <2 2 0.2313

              Cadmium ug/g 0.78 0.1 0.02 0.2313

              Chromium ug/g <1 1 0.2313

              Cobalt ug/g 0.55 0.08 0.02 0.2313

              Copper ug/g 22 2 0.1 0.2313

              Iron ug/g 200 30 5 0.2313

              Lead ug/g 0.10 0.04 0.02 0.2313

              Manganese ug/g 35 4 0.2 0.2313

              Mercury ug/g 0.02 0.01 0.01 0.2313

              Molybdenum ug/g <0.2 0.2 0.2313

              Nickel ug/g 3.1 0.5 0.1 0.2313

              Selenium ug/g 9.9 1 0.1 0.2313

              Silver ug/g 0.16 0.05 0.02 0.2313

              Strontium ug/g 8.1 1 0.2 0.2313

              Thallium ug/g <0.1 0.1 0.2313

              Tin ug/g <0.1 0.1 0.2313

              Titanium ug/g 1.9 0.5 0.1 0.2313

              Uranium ug/g 0.04 0.02 0.01 0.2313

              Vanadium ug/g 0.6 0.3 0.2 0.2313

              Zinc ug/g 470 50 1 0.2313

   Lab Section 6

              Moisture % 73.58 7 0.02 0.2313

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037184
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-6_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 210 100 50 0.3024

              Antimony ug/g <2 2 0.3024

              Arsenic ug/g <1 1 0.3024

              Barium ug/g 8 3 1 0.3024

              Beryllium ug/g <0.2 0.2 0.3024

              Boron ug/g <20 20 0.3024

              Cadmium ug/g 1.2 0.5 0.2 0.3024

              Chromium ug/g <10 10 0.3024

              Cobalt ug/g 0.7 0.4 0.2 0.3024

              Copper ug/g 23 3 1 0.3024

              Iron ug/g 150 80 50 0.3024

              Lead ug/g <0.2 0.2 0.3024

              Manganese ug/g 24 6 2 0.3024

              Mercury ug/g <0.1 0.1 0.3024

              Molybdenum ug/g <2 2 0.3024

              Nickel ug/g 3 2 1 0.3024

              Selenium ug/g 10 2 1 0.3024

              Silver ug/g <0.2 0.2 0.3024

              Strontium ug/g 5 3 2 0.3024

              Thallium ug/g <1 1 0.3024

              Tin ug/g <1 1 0.3024

              Titanium ug/g 2 1 1 0.3024

              Uranium ug/g <0.1 0.1 0.3024

              Vanadium ug/g <2 2 0.3024

              Zinc ug/g 520 80 10 0.3024

   Lab Section 6

              Moisture % 77.70 8 0.02 0.3024

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037185
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-7_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 330 50 5 0.2455

              Antimony ug/g <0.2 0.2 0.2455

              Arsenic ug/g 0.5 0.2 0.1 0.2455

              Barium ug/g 11 1 0.1 0.2455

              Beryllium ug/g <0.02 0.02 0.2455

              Boron ug/g 4 3 2 0.2455

              Cadmium ug/g 1.2 0.2 0.02 0.2455

              Chromium ug/g <1 1 0.2455

              Cobalt ug/g 0.91 0.1 0.02 0.2455

              Copper ug/g 21 2 0.1 0.2455

              Iron ug/g 780 80 5 0.2455

              Lead ug/g 0.15 0.05 0.02 0.2455

              Manganese ug/g 32 3 0.2 0.2455

              Mercury ug/g 0.02 0.01 0.01 0.2455

              Molybdenum ug/g <0.2 0.2 0.2455

              Nickel ug/g 4.1 0.6 0.1 0.2455

              Selenium ug/g 11 1 0.1 0.2455

              Silver ug/g 0.15 0.05 0.02 0.2455

              Strontium ug/g 6.9 1 0.2 0.2455

              Thallium ug/g <0.1 0.1 0.2455

              Tin ug/g <0.1 0.1 0.2455

              Titanium ug/g 3.6 0.5 0.1 0.2455

              Uranium ug/g 0.06 0.02 0.01 0.2455

              Vanadium ug/g 1.1 0.4 0.2 0.2455

              Zinc ug/g 500 50 1 0.2455

   Lab Section 6

              Moisture % 79.28 8 0.02 0.2455

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037186
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-8_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 70 60 50 0.328

              Antimony ug/g <2 2 0.328

              Arsenic ug/g <1 1 0.328

              Barium ug/g 5 2 1 0.328

              Beryllium ug/g <0.2 0.2 0.328

              Boron ug/g <20 20 0.328

              Cadmium ug/g 0.7 0.4 0.2 0.328

              Chromium ug/g <10 10 0.328

              Cobalt ug/g 0.5 0.3 0.2 0.328

              Copper ug/g 23 3 1 0.328

              Iron ug/g 70 60 50 0.328

              Lead ug/g <0.2 0.2 0.328

              Manganese ug/g 20 5 2 0.328

              Mercury ug/g <0.1 0.1 0.328

              Molybdenum ug/g <2 2 0.328

              Nickel ug/g 3 2 1 0.328

              Selenium ug/g 9 3 1 0.328

              Silver ug/g <0.2 0.2 0.328

              Strontium ug/g 6 3 2 0.328

              Thallium ug/g <1 1 0.328

              Tin ug/g <1 1 0.328

              Titanium ug/g 2 1 1 0.328

              Uranium ug/g <0.1 0.1 0.328

              Vanadium ug/g <2 2 0.328

              Zinc ug/g 560 80 10 0.328

   Lab Section 6

              Moisture % 75.28 8 0.02 0.328

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037187
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-9_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 110 70 20 0.5025

              Antimony ug/g <1 1 0.5025

              Arsenic ug/g <0.5 0.5 0.5025

              Barium ug/g 7.4 2 0.5 0.5025

              Beryllium ug/g <0.1 0.1 0.5025

              Boron ug/g <10 10 0.5025

              Cadmium ug/g 0.8 0.1 0.1 0.5025

              Chromium ug/g <5 5 0.5025

              Cobalt ug/g 0.8 0.1 0.1 0.5025

              Copper ug/g 24 4 0.5 0.5025

              Iron ug/g 100 40 20 0.5025

              Lead ug/g <0.1 0.1 0.5025

              Manganese ug/g 24 4 1 0.5025

              Mercury ug/g <0.05 0.05 0.5025

              Molybdenum ug/g <1 1 0.5025

              Nickel ug/g 2.7 0.5 0.5 0.5025

              Selenium ug/g 7.8 2 0.5 0.5025

              Silver ug/g 0.2 0.1 0.1 0.5025

              Strontium ug/g 7 2 1 0.5025

              Thallium ug/g <0.5 0.5 0.5025

              Tin ug/g <0.5 0.5 0.5025

              Titanium ug/g 1.2 0.6 0.5 0.5025

              Uranium ug/g <0.05 0.05 0.5025

              Vanadium ug/g <1 1 0.5025

              Zinc ug/g 620 60 5 0.5025

   Lab Section 6

              Moisture % 76.64 8 0.02 0.5025

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037188
Sep 08, 2018
TISSUE
09/08/2018 RG_FO23-10_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 90 60 20 0.5018

              Antimony ug/g <1 1 0.5018

              Arsenic ug/g <0.5 0.5 0.5018

              Barium ug/g 7.6 2 0.5 0.5018

              Beryllium ug/g <0.1 0.1 0.5018

              Boron ug/g <10 10 0.5018

              Cadmium ug/g 0.9 0.1 0.1 0.5018

              Chromium ug/g <5 5 0.5018

              Cobalt ug/g 0.7 0.1 0.1 0.5018

              Copper ug/g 22 3 0.5 0.5018

              Iron ug/g 90 40 20 0.5018

              Lead ug/g <0.1 0.1 0.5018

              Manganese ug/g 23 3 1 0.5018

              Mercury ug/g <0.05 0.05 0.5018

              Molybdenum ug/g <1 1 0.5018

              Nickel ug/g 3.0 0.5 0.5 0.5018

              Selenium ug/g 10 2 0.5 0.5018

              Silver ug/g 0.2 0.1 0.1 0.5018

              Strontium ug/g 8 3 1 0.5018

              Thallium ug/g <0.5 0.5 0.5018

              Tin ug/g <0.5 0.5 0.5018

              Titanium ug/g 1.4 0.6 0.5 0.5018

              Uranium ug/g <0.05 0.05 0.5018

              Vanadium ug/g <1 1 0.5018

              Zinc ug/g 610 60 5 0.5018

   Lab Section 6

              Moisture % 73.05 7 0.02 0.5018

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037189
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL1_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 220 30 5 0.1591

              Antimony ug/g <0.2 0.2 0.1591

              Arsenic ug/g 0.6 0.2 0.1 0.1591

              Barium ug/g 10 1 0.1 0.1591

              Beryllium ug/g <0.02 0.02 0.1591

              Boron ug/g <2 2 0.1591

              Cadmium ug/g 0.99 0.1 0.02 0.1591

              Chromium ug/g <1 1 0.1591

              Cobalt ug/g 0.69 0.1 0.02 0.1591

              Copper ug/g 24 2 0.1 0.1591

              Iron ug/g 230 30 5 0.1591

              Lead ug/g 0.09 0.04 0.02 0.1591

              Manganese ug/g 37 4 0.2 0.1591

              Mercury ug/g 0.03 0.02 0.01 0.1591

              Molybdenum ug/g 0.2 0.2 0.2 0.1591

              Nickel ug/g 3.1 0.5 0.1 0.1591

              Selenium ug/g 12 1 0.1 0.1591

              Silver ug/g 0.26 0.06 0.02 0.1591

              Strontium ug/g 5.2 0.8 0.2 0.1591

              Thallium ug/g <0.1 0.1 0.1591

              Tin ug/g <0.1 0.1 0.1591

              Titanium ug/g 2.3 0.3 0.1 0.1591

              Uranium ug/g 0.03 0.02 0.01 0.1591

              Vanadium ug/g 0.7 0.4 0.2 0.1591

              Zinc ug/g 420 40 1 0.1591

   Lab Section 6

              Moisture % 76.27 8 0.02 0.1591

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037190
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL2_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 260 100 50 0.2726

              Antimony ug/g <2 2 0.2726

              Arsenic ug/g <1 1 0.2726

              Barium ug/g 9 3 1 0.2726

              Beryllium ug/g <0.2 0.2 0.2726

              Boron ug/g <20 20 0.2726

              Cadmium ug/g 1.4 0.5 0.2 0.2726

              Chromium ug/g <10 10 0.2726

              Cobalt ug/g 0.7 0.4 0.2 0.2726

              Copper ug/g 24 4 1 0.2726

              Iron ug/g 200 100 50 0.2726

              Lead ug/g <0.2 0.2 0.2726

              Manganese ug/g 37 9 2 0.2726

              Mercury ug/g <0.1 0.1 0.2726

              Molybdenum ug/g <2 2 0.2726

              Nickel ug/g 2 1 1 0.2726

              Selenium ug/g 10 2 1 0.2726

              Silver ug/g 0.2 0.2 0.2 0.2726

              Strontium ug/g 6 3 2 0.2726

              Thallium ug/g <1 1 0.2726

              Tin ug/g <1 1 0.2726

              Titanium ug/g 4 2 1 0.2726

              Uranium ug/g <0.1 0.1 0.2726

              Vanadium ug/g <2 2 0.2726

              Zinc ug/g 400 60 10 0.2726

   Lab Section 6

              Moisture % 76.77 8 0.02 0.2726

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037191
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 50 20 0.1201

              Antimony ug/g <1 1 0.1201

              Arsenic ug/g 0.5 0.5 0.5 0.1201

              Barium ug/g 7.8 2 0.5 0.1201

              Beryllium ug/g <0.1 0.1 0.1201

              Boron ug/g <10 10 0.1201

              Cadmium ug/g 2.0 0.3 0.1 0.1201

              Chromium ug/g <5 5 0.1201

              Cobalt ug/g 0.8 0.3 0.1 0.1201

              Copper ug/g 23 3 0.5 0.1201

              Iron ug/g 160 50 20 0.1201

              Lead ug/g <0.1 0.1 0.1201

              Manganese ug/g 41 6 1 0.1201

              Mercury ug/g <0.05 0.05 0.1201

              Molybdenum ug/g <1 1 0.1201

              Nickel ug/g 2.5 1 0.5 0.1201

              Selenium ug/g 11 2 0.5 0.1201

              Silver ug/g 0.3 0.2 0.1 0.1201

              Strontium ug/g 4 2 1 0.1201

              Thallium ug/g <0.5 0.5 0.1201

              Tin ug/g <0.5 0.5 0.1201

              Titanium ug/g 1.7 0.9 0.5 0.1201

              Uranium ug/g <0.05 0.05 0.1201

              Vanadium ug/g <1 1 0.1201

              Zinc ug/g 390 60 5 0.1201

   Lab Section 6

              Moisture % 77.38 8 0.02 0.1201

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037192
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL4_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 80 50 0.3499

              Antimony ug/g <2 2 0.3499

              Arsenic ug/g <1 1 0.3499

              Barium ug/g 8 3 1 0.3499

              Beryllium ug/g <0.2 0.2 0.3499

              Boron ug/g <20 20 0.3499

              Cadmium ug/g 1.1 0.4 0.2 0.3499

              Chromium ug/g <10 10 0.3499

              Cobalt ug/g 0.6 0.3 0.2 0.3499

              Copper ug/g 26 4 1 0.3499

              Iron ug/g 130 80 50 0.3499

              Lead ug/g <0.2 0.2 0.3499

              Manganese ug/g 34 8 2 0.3499

              Mercury ug/g <0.1 0.1 0.3499

              Molybdenum ug/g <2 2 0.3499

              Nickel ug/g 2 1 1 0.3499

              Selenium ug/g 11 3 1 0.3499

              Silver ug/g 0.3 0.2 0.2 0.3499

              Strontium ug/g 6 3 2 0.3499

              Thallium ug/g <1 1 0.3499

              Tin ug/g <1 1 0.3499

              Titanium ug/g 1 1 1 0.3499

              Uranium ug/g <0.1 0.1 0.3499

              Vanadium ug/g <2 2 0.3499

              Zinc ug/g 420 60 10 0.3499

   Lab Section 6

              Moisture % 80.73 8 0.02 0.3499

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037193
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL5_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 20 5 0.2468

              Antimony ug/g <0.2 0.2 0.2468

              Arsenic ug/g 0.4 0.2 0.1 0.2468

              Barium ug/g 8.0 1 0.1 0.2468

              Beryllium ug/g <0.02 0.02 0.2468

              Boron ug/g <2 2 0.2468

              Cadmium ug/g 0.96 0.1 0.02 0.2468

              Chromium ug/g <1 1 0.2468

              Cobalt ug/g 0.55 0.08 0.02 0.2468

              Copper ug/g 24 2 0.1 0.2468

              Iron ug/g 120 20 5 0.2468

              Lead ug/g 0.11 0.04 0.02 0.2468

              Manganese ug/g 32 3 0.2 0.2468

              Mercury ug/g 0.02 0.01 0.01 0.2468

              Molybdenum ug/g 0.2 0.2 0.2 0.2468

              Nickel ug/g 1.9 0.5 0.1 0.2468

              Selenium ug/g 11 1 0.1 0.2468

              Silver ug/g 0.27 0.07 0.02 0.2468

              Strontium ug/g 5.7 0.8 0.2 0.2468

              Thallium ug/g <0.1 0.1 0.2468

              Tin ug/g <0.1 0.1 0.2468

              Titanium ug/g 1.3 0.3 0.1 0.2468

              Uranium ug/g 0.02 0.01 0.01 0.2468

              Vanadium ug/g 0.4 0.3 0.2 0.2468

              Zinc ug/g 420 40 1 0.2468

   Lab Section 6

              Moisture % 79.44 8 0.02 0.2468

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037194
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL6_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.4239

              Antimony ug/g <1 1 0.4239

              Arsenic ug/g 0.6 0.5 0.5 0.4239

              Barium ug/g 44 7 0.5 0.4239

              Beryllium ug/g <0.1 0.1 0.4239

              Boron ug/g <10 10 0.4239

              Cadmium ug/g 0.7 0.1 0.1 0.4239

              Chromium ug/g <5 5 0.4239

              Cobalt ug/g 0.7 0.1 0.1 0.4239

              Copper ug/g 20 3 0.5 0.4239

              Iron ug/g 960 100 20 0.4239

              Lead ug/g 0.5 0.2 0.1 0.4239

              Manganese ug/g 70 10 1 0.4239

              Mercury ug/g 0.06 0.06 0.05 0.4239

              Molybdenum ug/g <1 1 0.4239

              Nickel ug/g 6.3 2 0.5 0.4239

              Selenium ug/g 13 2 0.5 0.4239

              Silver ug/g 0.2 0.1 0.1 0.4239

              Strontium ug/g 17 4 1 0.4239

              Thallium ug/g <0.5 0.5 0.4239

              Tin ug/g <0.5 0.5 0.4239

              Titanium ug/g 13 2 0.5 0.4239

              Uranium ug/g 0.10 0.07 0.05 0.4239

              Vanadium ug/g 4 2 1 0.4239

              Zinc ug/g 320 50 5 0.4239

   Lab Section 6

              Moisture % 84.57 8 0.02 0.4239

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037195
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL7_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 5 0.1946

              Antimony ug/g <0.2 0.2 0.1946

              Arsenic ug/g 0.4 0.2 0.1 0.1946

              Barium ug/g 12 1 0.1 0.1946

              Beryllium ug/g <0.02 0.02 0.1946

              Boron ug/g <2 2 0.1946

              Cadmium ug/g 1.4 0.2 0.02 0.1946

              Chromium ug/g <1 1 0.1946

              Cobalt ug/g 0.70 0.1 0.02 0.1946

              Copper ug/g 21 2 0.1 0.1946

              Iron ug/g 130 20 5 0.1946

              Lead ug/g 0.06 0.03 0.02 0.1946

              Manganese ug/g 36 4 0.2 0.1946

              Mercury ug/g 0.03 0.02 0.01 0.1946

              Molybdenum ug/g 0.2 0.2 0.2 0.1946

              Nickel ug/g 2.7 0.4 0.1 0.1946

              Selenium ug/g 12 1 0.1 0.1946

              Silver ug/g 0.27 0.07 0.02 0.1946

              Strontium ug/g 6.6 1 0.2 0.1946

              Thallium ug/g <0.1 0.1 0.1946

              Tin ug/g <0.1 0.1 0.1946

              Titanium ug/g 1.3 0.3 0.1 0.1946

              Uranium ug/g 0.05 0.02 0.01 0.1946

              Vanadium ug/g 0.4 0.3 0.2 0.1946

              Zinc ug/g 440 40 1 0.1946

   Lab Section 6

              Moisture % 79.28 8 0.02 0.1946

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037196
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL8_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 280 40 5 0.2486

              Antimony ug/g <0.2 0.2 0.2486

              Arsenic ug/g 0.4 0.2 0.1 0.2486

              Barium ug/g 14 1 0.1 0.2486

              Beryllium ug/g <0.02 0.02 0.2486

              Boron ug/g <2 2 0.2486

              Cadmium ug/g 1.2 0.2 0.02 0.2486

              Chromium ug/g <1 1 0.2486

              Cobalt ug/g 0.62 0.09 0.02 0.2486

              Copper ug/g 22 2 0.1 0.2486

              Iron ug/g 250 40 5 0.2486

              Lead ug/g 0.11 0.04 0.02 0.2486

              Manganese ug/g 46 5 0.2 0.2486

              Mercury ug/g 0.03 0.02 0.01 0.2486

              Molybdenum ug/g 0.2 0.2 0.2 0.2486

              Nickel ug/g 2.5 0.4 0.1 0.2486

              Selenium ug/g 11 1 0.1 0.2486

              Silver ug/g 0.26 0.06 0.02 0.2486

              Strontium ug/g 8.2 1 0.2 0.2486

              Thallium ug/g <0.1 0.1 0.2486

              Tin ug/g <0.1 0.1 0.2486

              Titanium ug/g 3.5 0.5 0.1 0.2486

              Uranium ug/g 0.04 0.02 0.01 0.2486

              Vanadium ug/g 0.9 0.4 0.2 0.2486

              Zinc ug/g 400 40 1 0.2486

   Lab Section 6

              Moisture % 77.60 8 0.02 0.2486

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037197
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL9_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 150 80 50 0.328

              Antimony ug/g <2 2 0.328

              Arsenic ug/g <1 1 0.328

              Barium ug/g 8 3 1 0.328

              Beryllium ug/g <0.2 0.2 0.328

              Boron ug/g <20 20 0.328

              Cadmium ug/g 1.0 0.4 0.2 0.328

              Chromium ug/g <10 10 0.328

              Cobalt ug/g 0.6 0.3 0.2 0.328

              Copper ug/g 26 4 1 0.328

              Iron ug/g 130 80 50 0.328

              Lead ug/g <0.2 0.2 0.328

              Manganese ug/g 35 9 2 0.328

              Mercury ug/g <0.1 0.1 0.328

              Molybdenum ug/g <2 2 0.328

              Nickel ug/g 2 1 1 0.328

              Selenium ug/g 11 3 1 0.328

              Silver ug/g 0.3 0.2 0.2 0.328

              Strontium ug/g 4 3 2 0.328

              Thallium ug/g <1 1 0.328

              Tin ug/g <1 1 0.328

              Titanium ug/g 2 1 1 0.328

              Uranium ug/g <0.1 0.1 0.328

              Vanadium ug/g <2 2 0.328

              Zinc ug/g 430 60 10 0.328

   Lab Section 6

              Moisture % 81.37 8 0.02 0.328

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037198
Sep 09, 2018
TISSUE
09/09/2018 RG_FRUL10_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 80 50 0.3734

              Antimony ug/g <2 2 0.3734

              Arsenic ug/g <1 1 0.3734

              Barium ug/g 8 3 1 0.3734

              Beryllium ug/g <0.2 0.2 0.3734

              Boron ug/g <20 20 0.3734

              Cadmium ug/g 2.0 0.5 0.2 0.3734

              Chromium ug/g <10 10 0.3734

              Cobalt ug/g 0.6 0.3 0.2 0.3734

              Copper ug/g 22 3 1 0.3734

              Iron ug/g 120 80 50 0.3734

              Lead ug/g <0.2 0.2 0.3734

              Manganese ug/g 44 7 2 0.3734

              Mercury ug/g <0.1 0.1 0.3734

              Molybdenum ug/g <2 2 0.3734

              Nickel ug/g 3 2 1 0.3734

              Selenium ug/g 11 3 1 0.3734

              Silver ug/g 0.2 0.2 0.2 0.3734

              Strontium ug/g 5 3 2 0.3734

              Thallium ug/g <1 1 0.3734

              Tin ug/g <1 1 0.3734

              Titanium ug/g 2 1 1 0.3734

              Uranium ug/g <0.1 0.1 0.3734

              Vanadium ug/g <2 2 0.3734

              Zinc ug/g 360 50 10 0.3734

   Lab Section 6

              Moisture % 81.12 8 0.02 0.3734

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037199
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-1_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 300 80 20 0.5005

              Antimony ug/g <1 1 0.5005

              Arsenic ug/g <0.5 0.5 0.5005

              Barium ug/g 11 2 0.5 0.5005

              Beryllium ug/g <0.1 0.1 0.5005

              Boron ug/g <10 10 0.5005

              Cadmium ug/g 2.7 0.4 0.1 0.5005

              Chromium ug/g <5 5 0.5005

              Cobalt ug/g 1.1 0.3 0.1 0.5005

              Copper ug/g 18 3 0.5 0.5005

              Iron ug/g 180 60 20 0.5005

              Lead ug/g 0.2 0.1 0.1 0.5005

              Manganese ug/g 64 10 1 0.5005

              Mercury ug/g 0.05 0.05 0.05 0.5005

              Molybdenum ug/g <1 1 0.5005

              Nickel ug/g 12 2 0.5 0.5005

              Selenium ug/g 10 2 0.5 0.5005

              Silver ug/g <0.1 0.1 0.5005

              Strontium ug/g 3 2 1 0.5005

              Thallium ug/g <0.5 0.5 0.5005

              Tin ug/g <0.5 0.5 0.5005

              Titanium ug/g 2.5 0.9 0.5 0.5005

              Uranium ug/g 0.11 0.07 0.05 0.5005

              Vanadium ug/g <1 1 0.5005

              Zinc ug/g 200 30 5 0.5005

   Lab Section 6

              Moisture % 78.71 8 0.02 0.5005

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037200
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-2_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 750 100 20 0.5071

              Antimony ug/g <1 1 0.5071

              Arsenic ug/g 0.6 0.5 0.5 0.5071

              Barium ug/g 16 2 0.5 0.5071

              Beryllium ug/g <0.1 0.1 0.5071

              Boron ug/g <10 10 0.5071

              Cadmium ug/g 2.7 0.4 0.1 0.5071

              Chromium ug/g <5 5 0.5071

              Cobalt ug/g 1.6 0.4 0.1 0.5071

              Copper ug/g 17 2 0.5 0.5071

              Iron ug/g 380 100 20 0.5071

              Lead ug/g 0.3 0.2 0.1 0.5071

              Manganese ug/g 74 10 1 0.5071

              Mercury ug/g <0.05 0.05 0.5071

              Molybdenum ug/g <1 1 0.5071

              Nickel ug/g 15 2 0.5 0.5071

              Selenium ug/g 10 2 0.5 0.5071

              Silver ug/g <0.1 0.1 0.5071

              Strontium ug/g 7 2 1 0.5071

              Thallium ug/g <0.5 0.5 0.5071

              Tin ug/g <0.5 0.5 0.5071

              Titanium ug/g 4.6 1 0.5 0.5071

              Uranium ug/g 0.16 0.09 0.05 0.5071

              Vanadium ug/g 2 1 1 0.5071

              Zinc ug/g 200 30 5 0.5071

   Lab Section 6

              Moisture % 81.63 8 0.02 0.5071

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037201
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-3_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 570 80 20 0.5021

              Antimony ug/g <1 1 0.5021

              Arsenic ug/g <0.5 0.5 0.5021

              Barium ug/g 17 2 0.5 0.5021

              Beryllium ug/g <0.1 0.1 0.5021

              Boron ug/g <10 10 0.5021

              Cadmium ug/g 2.2 0.3 0.1 0.5021

              Chromium ug/g <5 5 0.5021

              Cobalt ug/g 1.3 0.3 0.1 0.5021

              Copper ug/g 15 2 0.5 0.5021

              Iron ug/g 360 90 20 0.5021

              Lead ug/g 0.3 0.2 0.1 0.5021

              Manganese ug/g 79 10 1 0.5021

              Mercury ug/g <0.05 0.05 0.5021

              Molybdenum ug/g <1 1 0.5021

              Nickel ug/g 11 2 0.5 0.5021

              Selenium ug/g 8.7 2 0.5 0.5021

              Silver ug/g <0.1 0.1 0.5021

              Strontium ug/g 7 2 1 0.5021

              Thallium ug/g <0.5 0.5 0.5021

              Tin ug/g <0.5 0.5 0.5021

              Titanium ug/g 4.1 1 0.5 0.5021

              Uranium ug/g 0.16 0.09 0.05 0.5021

              Vanadium ug/g 2 1 1 0.5021

              Zinc ug/g 190 30 5 0.5021

   Lab Section 6

              Moisture % 77.32 8 0.02 0.5021

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037202
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-4_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 480 70 20 0.5014

              Antimony ug/g <1 1 0.5014

              Arsenic ug/g <0.5 0.5 0.5014

              Barium ug/g 14 2 0.5 0.5014

              Beryllium ug/g <0.1 0.1 0.5014

              Boron ug/g <10 10 0.5014

              Cadmium ug/g 2.3 0.3 0.1 0.5014

              Chromium ug/g <5 5 0.5014

              Cobalt ug/g 1.0 0.2 0.1 0.5014

              Copper ug/g 16 2 0.5 0.5014

              Iron ug/g 220 60 20 0.5014

              Lead ug/g 0.2 0.1 0.1 0.5014

              Manganese ug/g 61 9 1 0.5014

              Mercury ug/g <0.05 0.05 0.5014

              Molybdenum ug/g <1 1 0.5014

              Nickel ug/g 10 2 0.5 0.5014

              Selenium ug/g 9.4 2 0.5 0.5014

              Silver ug/g <0.1 0.1 0.5014

              Strontium ug/g 4 2 1 0.5014

              Thallium ug/g <0.5 0.5 0.5014

              Tin ug/g <0.5 0.5 0.5014

              Titanium ug/g 4.0 1 0.5 0.5014

              Uranium ug/g 0.12 0.08 0.05 0.5014

              Vanadium ug/g 1 1 1 0.5014

              Zinc ug/g 190 30 5 0.5014

   Lab Section 6

              Moisture % 79.78 8 0.02 0.5014

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037203
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-5_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 380 100 20 0.5065

              Antimony ug/g <1 1 0.5065

              Arsenic ug/g <0.5 0.5 0.5065

              Barium ug/g 13 2 0.5 0.5065

              Beryllium ug/g <0.1 0.1 0.5065

              Boron ug/g <10 10 0.5065

              Cadmium ug/g 2.1 0.3 0.1 0.5065

              Chromium ug/g <5 5 0.5065

              Cobalt ug/g 0.8 0.1 0.1 0.5065

              Copper ug/g 17 2 0.5 0.5065

              Iron ug/g 190 60 20 0.5065

              Lead ug/g 0.2 0.1 0.1 0.5065

              Manganese ug/g 62 9 1 0.5065

              Mercury ug/g <0.05 0.05 0.5065

              Molybdenum ug/g <1 1 0.5065

              Nickel ug/g 11 2 0.5 0.5065

              Selenium ug/g 11 2 0.5 0.5065

              Silver ug/g <0.1 0.1 0.5065

              Strontium ug/g 4 2 1 0.5065

              Thallium ug/g <0.5 0.5 0.5065

              Tin ug/g <0.5 0.5 0.5065

              Titanium ug/g 4.2 1 0.5 0.5065

              Uranium ug/g 0.13 0.08 0.05 0.5065

              Vanadium ug/g 1 1 1 0.5065

              Zinc ug/g 190 30 5 0.5065

   Lab Section 6

              Moisture % 81.14 8 0.02 0.5065

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037204
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-6_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 700 100 20 0.5089

              Antimony ug/g <1 1 0.5089

              Arsenic ug/g 0.6 0.5 0.5 0.5089

              Barium ug/g 22 3 0.5 0.5089

              Beryllium ug/g <0.1 0.1 0.5089

              Boron ug/g <10 10 0.5089

              Cadmium ug/g 3.1 0.5 0.1 0.5089

              Chromium ug/g <5 5 0.5089

              Cobalt ug/g 2.4 0.4 0.1 0.5089

              Copper ug/g 19 3 0.5 0.5089

              Iron ug/g 390 100 20 0.5089

              Lead ug/g 0.4 0.2 0.1 0.5089

              Manganese ug/g 81 10 1 0.5089

              Mercury ug/g <0.05 0.05 0.5089

              Molybdenum ug/g <1 1 0.5089

              Nickel ug/g 16 2 0.5 0.5089

              Selenium ug/g 10 2 0.5 0.5089

              Silver ug/g <0.1 0.1 0.5089

              Strontium ug/g 9 3 1 0.5089

              Thallium ug/g <0.5 0.5 0.5089

              Tin ug/g <0.5 0.5 0.5089

              Titanium ug/g 5.8 1 0.5 0.5089

              Uranium ug/g 0.22 0.1 0.05 0.5089

              Vanadium ug/g 2 1 1 0.5089

              Zinc ug/g 220 30 5 0.5089

   Lab Section 6

              Moisture % 78.87 8 0.02 0.5089

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037205
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-7_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 560 100 50 0.2995

              Antimony ug/g <2 2 0.2995

              Arsenic ug/g <1 1 0.2995

              Barium ug/g 17 4 1 0.2995

              Beryllium ug/g <0.2 0.2 0.2995

              Boron ug/g <20 20 0.2995

              Cadmium ug/g 3.0 0.8 0.2 0.2995

              Chromium ug/g <10 10 0.2995

              Cobalt ug/g 1.2 0.5 0.2 0.2995

              Copper ug/g 19 5 1 0.2995

              Iron ug/g 280 100 50 0.2995

              Lead ug/g 0.3 0.2 0.2 0.2995

              Manganese ug/g 65 10 2 0.2995

              Mercury ug/g <0.1 0.1 0.2995

              Molybdenum ug/g <2 2 0.2995

              Nickel ug/g 15 4 1 0.2995

              Selenium ug/g 11 3 1 0.2995

              Silver ug/g <0.2 0.2 0.2995

              Strontium ug/g 5 3 2 0.2995

              Thallium ug/g <1 1 0.2995

              Tin ug/g <1 1 0.2995

              Titanium ug/g 6 2 1 0.2995

              Uranium ug/g 0.2 0.1 0.1 0.2995

              Vanadium ug/g <2 2 0.2995

              Zinc ug/g 220 30 10 0.2995

   Lab Section 6

              Moisture % 83.03 8 0.02 0.2995

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037206
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-8_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 340 80 20 0.5058

              Antimony ug/g <1 1 0.5058

              Arsenic ug/g <0.5 0.5 0.5058

              Barium ug/g 13 2 0.5 0.5058

              Beryllium ug/g <0.1 0.1 0.5058

              Boron ug/g <10 10 0.5058

              Cadmium ug/g 2.2 0.3 0.1 0.5058

              Chromium ug/g <5 5 0.5058

              Cobalt ug/g 1.0 0.2 0.1 0.5058

              Copper ug/g 17 2 0.5 0.5058

              Iron ug/g 180 60 20 0.5058

              Lead ug/g 0.2 0.1 0.1 0.5058

              Manganese ug/g 62 9 1 0.5058

              Mercury ug/g 0.05 0.05 0.05 0.5058

              Molybdenum ug/g <1 1 0.5058

              Nickel ug/g 10 2 0.5 0.5058

              Selenium ug/g 10 2 0.5 0.5058

              Silver ug/g <0.1 0.1 0.5058

              Strontium ug/g 4 2 1 0.5058

              Thallium ug/g <0.5 0.5 0.5058

              Tin ug/g <0.5 0.5 0.5058

              Titanium ug/g 4.4 1 0.5 0.5058

              Uranium ug/g 0.13 0.08 0.05 0.5058

              Vanadium ug/g 1 1 1 0.5058

              Zinc ug/g 190 30 5 0.5058

   Lab Section 6

              Moisture % 84.20 8 0.02 0.5058

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037207
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-9_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 310 100 50 0.3446

              Antimony ug/g <2 2 0.3446

              Arsenic ug/g <1 1 0.3446

              Barium ug/g 12 3 1 0.3446

              Beryllium ug/g <0.2 0.2 0.3446

              Boron ug/g <20 20 0.3446

              Cadmium ug/g 2.8 0.7 0.2 0.3446

              Chromium ug/g <10 10 0.3446

              Cobalt ug/g 1.2 0.5 0.2 0.3446

              Copper ug/g 19 5 1 0.3446

              Iron ug/g 190 100 50 0.3446

              Lead ug/g <0.2 0.2 0.3446

              Manganese ug/g 66 10 2 0.3446

              Mercury ug/g <0.1 0.1 0.3446

              Molybdenum ug/g <2 2 0.3446

              Nickel ug/g 13 3 1 0.3446

              Selenium ug/g 13 3 1 0.3446

              Silver ug/g <0.2 0.2 0.3446

              Strontium ug/g 3 2 2 0.3446

              Thallium ug/g <1 1 0.3446

              Tin ug/g <1 1 0.3446

              Titanium ug/g 4 2 1 0.3446

              Uranium ug/g 0.1 0.1 0.1 0.3446

              Vanadium ug/g <2 2 0.3446

              Zinc ug/g 200 30 10 0.3446

   Lab Section 6

              Moisture % 78.99 8 0.02 0.3446

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037208
Sep 10, 2018
TISSUE
09/10/2018 RG_LILC3-10_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 420 60 20 0.5047

              Antimony ug/g <1 1 0.5047

              Arsenic ug/g 0.5 0.5 0.5 0.5047

              Barium ug/g 13 2 0.5 0.5047

              Beryllium ug/g <0.1 0.1 0.5047

              Boron ug/g <10 10 0.5047

              Cadmium ug/g 2.8 0.4 0.1 0.5047

              Chromium ug/g <5 5 0.5047

              Cobalt ug/g 1.2 0.3 0.1 0.5047

              Copper ug/g 18 3 0.5 0.5047

              Iron ug/g 220 60 20 0.5047

              Lead ug/g 0.2 0.1 0.1 0.5047

              Manganese ug/g 63 9 1 0.5047

              Mercury ug/g <0.05 0.05 0.5047

              Molybdenum ug/g <1 1 0.5047

              Nickel ug/g 12 2 0.5 0.5047

              Selenium ug/g 10 2 0.5 0.5047

              Silver ug/g <0.1 0.1 0.5047

              Strontium ug/g 3 2 1 0.5047

              Thallium ug/g <0.5 0.5 0.5047

              Tin ug/g <0.5 0.5 0.5047

              Titanium ug/g 4.8 1 0.5 0.5047

              Uranium ug/g 0.13 0.08 0.05 0.5047

              Vanadium ug/g 1 1 1 0.5047

              Zinc ug/g 200 30 5 0.5047

   Lab Section 6

              Moisture % 80.32 8 0.02 0.5047

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037209
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE1_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 170 20 5 0.1964

              Antimony ug/g <0.2 0.2 0.1964

              Arsenic ug/g 0.7 0.2 0.1 0.1964

              Barium ug/g 13 1 0.1 0.1964

              Beryllium ug/g <0.02 0.02 0.1964

              Boron ug/g <2 2 0.1964

              Cadmium ug/g 2.4 0.2 0.02 0.1964

              Chromium ug/g <1 1 0.1964

              Cobalt ug/g 0.21 0.05 0.02 0.1964

              Copper ug/g 13 1 0.1 0.1964

              Iron ug/g 170 20 5 0.1964

              Lead ug/g 0.12 0.05 0.02 0.1964

              Manganese ug/g 47 5 0.2 0.1964

              Mercury ug/g 0.03 0.02 0.01 0.1964

              Molybdenum ug/g 0.4 0.3 0.2 0.1964

              Nickel ug/g 2.6 0.4 0.1 0.1964

              Selenium ug/g 8.3 1 0.1 0.1964

              Silver ug/g 0.05 0.03 0.02 0.1964

              Strontium ug/g 3.3 0.8 0.2 0.1964

              Thallium ug/g <0.1 0.1 0.1964

              Tin ug/g <0.1 0.1 0.1964

              Titanium ug/g 1.7 0.4 0.1 0.1964

              Uranium ug/g 0.15 0.04 0.01 0.1964

              Vanadium ug/g 0.6 0.3 0.2 0.1964

              Zinc ug/g 360 40 1 0.1964

   Lab Section 6

              Moisture % 77.76 8 0.02 0.1964

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037210
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE2_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 330 100 50 0.258

              Antimony ug/g <2 2 0.258

              Arsenic ug/g <1 1 0.258

              Barium ug/g 11 3 1 0.258

              Beryllium ug/g <0.2 0.2 0.258

              Boron ug/g <20 20 0.258

              Cadmium ug/g 2.3 0.6 0.2 0.258

              Chromium ug/g <10 10 0.258

              Cobalt ug/g 0.3 0.2 0.2 0.258

              Copper ug/g 13 3 1 0.258

              Iron ug/g 210 100 50 0.258

              Lead ug/g <0.2 0.2 0.258

              Manganese ug/g 35 9 2 0.258

              Mercury ug/g <0.1 0.1 0.258

              Molybdenum ug/g <2 2 0.258

              Nickel ug/g 3 2 1 0.258

              Selenium ug/g 6 2 1 0.258

              Silver ug/g <0.2 0.2 0.258

              Strontium ug/g 4 3 2 0.258

              Thallium ug/g <1 1 0.258

              Tin ug/g <1 1 0.258

              Titanium ug/g 5 2 1 0.258

              Uranium ug/g 0.1 0.1 0.1 0.258

              Vanadium ug/g <2 2 0.258

              Zinc ug/g 300 40 10 0.258

   Lab Section 6

              Moisture % 87.34 9 0.02 0.258

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037211
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE3_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 5 0.1984

              Antimony ug/g <0.2 0.2 0.1984

              Arsenic ug/g 0.5 0.2 0.1 0.1984

              Barium ug/g 12 1 0.1 0.1984

              Beryllium ug/g <0.02 0.02 0.1984

              Boron ug/g <2 2 0.1984

              Cadmium ug/g 1.2 0.2 0.02 0.1984

              Chromium ug/g <1 1 0.1984

              Cobalt ug/g 0.13 0.05 0.02 0.1984

              Copper ug/g 12 1 0.1 0.1984

              Iron ug/g 120 20 5 0.1984

              Lead ug/g 0.10 0.04 0.02 0.1984

              Manganese ug/g 41 4 0.2 0.1984

              Mercury ug/g 0.04 0.02 0.01 0.1984

              Molybdenum ug/g 0.4 0.3 0.2 0.1984

              Nickel ug/g 1.8 0.4 0.1 0.1984

              Selenium ug/g 6.5 1 0.1 0.1984

              Silver ug/g 0.06 0.03 0.02 0.1984

              Strontium ug/g 2.4 0.6 0.2 0.1984

              Thallium ug/g <0.1 0.1 0.1984

              Tin ug/g <0.1 0.1 0.1984

              Titanium ug/g 2.0 0.3 0.1 0.1984

              Uranium ug/g 0.09 0.03 0.01 0.1984

              Vanadium ug/g 0.4 0.3 0.2 0.1984

              Zinc ug/g 270 30 1 0.1984

   Lab Section 6

              Moisture % 81.34 8 0.02 0.1984

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037212
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE4_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 370 100 50 0.3485

              Antimony ug/g <2 2 0.3485

              Arsenic ug/g <1 1 0.3485

              Barium ug/g 13 3 1 0.3485

              Beryllium ug/g <0.2 0.2 0.3485

              Boron ug/g <20 20 0.3485

              Cadmium ug/g 1.5 0.5 0.2 0.3485

              Chromium ug/g <10 10 0.3485

              Cobalt ug/g 0.2 0.2 0.2 0.3485

              Copper ug/g 12 3 1 0.3485

              Iron ug/g 240 100 50 0.3485

              Lead ug/g <0.2 0.2 0.3485

              Manganese ug/g 37 9 2 0.3485

              Mercury ug/g <0.1 0.1 0.3485

              Molybdenum ug/g <2 2 0.3485

              Nickel ug/g 2 1 1 0.3485

              Selenium ug/g 6 2 1 0.3485

              Silver ug/g <0.2 0.2 0.3485

              Strontium ug/g 7 4 2 0.3485

              Thallium ug/g <1 1 0.3485

              Tin ug/g <1 1 0.3485

              Titanium ug/g 4 2 1 0.3485

              Uranium ug/g 0.1 0.1 0.1 0.3485

              Vanadium ug/g <2 2 0.3485

              Zinc ug/g 310 50 10 0.3485

   Lab Section 6

              Moisture % 78.03 8 0.02 0.3485

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037213
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE5_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 20 5 0.2422

              Antimony ug/g <0.2 0.2 0.2422

              Arsenic ug/g 0.6 0.2 0.1 0.2422

              Barium ug/g 9.1 1 0.1 0.2422

              Beryllium ug/g <0.02 0.02 0.2422

              Boron ug/g <2 2 0.2422

              Cadmium ug/g 1.2 0.2 0.02 0.2422

              Chromium ug/g <1 1 0.2422

              Cobalt ug/g 0.12 0.05 0.02 0.2422

              Copper ug/g 13 1 0.1 0.2422

              Iron ug/g 110 20 5 0.2422

              Lead ug/g 0.07 0.04 0.02 0.2422

              Manganese ug/g 33 3 0.2 0.2422

              Mercury ug/g 0.03 0.02 0.01 0.2422

              Molybdenum ug/g 0.3 0.2 0.2 0.2422

              Nickel ug/g 1.6 0.4 0.1 0.2422

              Selenium ug/g 6.6 1 0.1 0.2422

              Silver ug/g 0.05 0.03 0.02 0.2422

              Strontium ug/g 4.3 0.6 0.2 0.2422

              Thallium ug/g <0.1 0.1 0.2422

              Tin ug/g <0.1 0.1 0.2422

              Titanium ug/g 1.4 0.4 0.1 0.2422

              Uranium ug/g 0.07 0.02 0.01 0.2422

              Vanadium ug/g 0.4 0.3 0.2 0.2422

              Zinc ug/g 280 30 1 0.2422

   Lab Section 6

              Moisture % 73.05 7 0.02 0.2422

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037214
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE6_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 260 100 50 0.3383

              Antimony ug/g <2 2 0.3383

              Arsenic ug/g <1 1 0.3383

              Barium ug/g 10 2 1 0.3383

              Beryllium ug/g <0.2 0.2 0.3383

              Boron ug/g <20 20 0.3383

              Cadmium ug/g 2.5 0.6 0.2 0.3383

              Chromium ug/g <10 10 0.3383

              Cobalt ug/g 0.2 0.2 0.2 0.3383

              Copper ug/g 12 3 1 0.3383

              Iron ug/g 230 100 50 0.3383

              Lead ug/g <0.2 0.2 0.3383

              Manganese ug/g 45 7 2 0.3383

              Mercury ug/g <0.1 0.1 0.3383

              Molybdenum ug/g <2 2 0.3383

              Nickel ug/g 2 1 1 0.3383

              Selenium ug/g 8 3 1 0.3383

              Silver ug/g <0.2 0.2 0.3383

              Strontium ug/g 3 2 2 0.3383

              Thallium ug/g <1 1 0.3383

              Tin ug/g <1 1 0.3383

              Titanium ug/g 3 2 1 0.3383

              Uranium ug/g <0.1 0.1 0.3383

              Vanadium ug/g <2 2 0.3383

              Zinc ug/g 390 60 10 0.3383

   Lab Section 6

              Moisture % 78.91 8 0.02 0.3383

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037215
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE7_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 260 100 50 0.2777

              Antimony ug/g <2 2 0.2777

              Arsenic ug/g <1 1 0.2777

              Barium ug/g 13 3 1 0.2777

              Beryllium ug/g <0.2 0.2 0.2777

              Boron ug/g <20 20 0.2777

              Cadmium ug/g 1.0 0.4 0.2 0.2777

              Chromium ug/g <10 10 0.2777

              Cobalt ug/g <0.2 0.2 0.2777

              Copper ug/g 11 3 1 0.2777

              Iron ug/g 180 90 50 0.2777

              Lead ug/g <0.2 0.2 0.2777

              Manganese ug/g 47 7 2 0.2777

              Mercury ug/g <0.1 0.1 0.2777

              Molybdenum ug/g <2 2 0.2777

              Nickel ug/g 2 1 1 0.2777

              Selenium ug/g 5 2 1 0.2777

              Silver ug/g <0.2 0.2 0.2777

              Strontium ug/g 2 2 2 0.2777

              Thallium ug/g <1 1 0.2777

              Tin ug/g <1 1 0.2777

              Titanium ug/g 2 1 1 0.2777

              Uranium ug/g <0.1 0.1 0.2777

              Vanadium ug/g <2 2 0.2777

              Zinc ug/g 230 30 10 0.2777

   Lab Section 6

              Moisture % 79.04 8 0.02 0.2777

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037216
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE8_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 310 100 50 0.2606

              Antimony ug/g <2 2 0.2606

              Arsenic ug/g <1 1 0.2606

              Barium ug/g 9 3 1 0.2606

              Beryllium ug/g <0.2 0.2 0.2606

              Boron ug/g <20 20 0.2606

              Cadmium ug/g 1.9 0.6 0.2 0.2606

              Chromium ug/g <10 10 0.2606

              Cobalt ug/g 0.3 0.2 0.2 0.2606

              Copper ug/g 13 3 1 0.2606

              Iron ug/g 250 100 50 0.2606

              Lead ug/g <0.2 0.2 0.2606

              Manganese ug/g 26 6 2 0.2606

              Mercury ug/g <0.1 0.1 0.2606

              Molybdenum ug/g <2 2 0.2606

              Nickel ug/g 2 1 1 0.2606

              Selenium ug/g 7 2 1 0.2606

              Silver ug/g <0.2 0.2 0.2606

              Strontium ug/g 3 2 2 0.2606

              Thallium ug/g <1 1 0.2606

              Tin ug/g <1 1 0.2606

              Titanium ug/g 4 2 1 0.2606

              Uranium ug/g <0.1 0.1 0.2606

              Vanadium ug/g <2 2 0.2606

              Zinc ug/g 350 50 10 0.2606

   Lab Section 6

              Moisture % 78.30 8 0.02 0.2606

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037217
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE9_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 30 5 0.2047

              Antimony ug/g <0.2 0.2 0.2047

              Arsenic ug/g 0.6 0.2 0.1 0.2047

              Barium ug/g 12 1 0.1 0.2047

              Beryllium ug/g <0.02 0.02 0.2047

              Boron ug/g <2 2 0.2047

              Cadmium ug/g 1.4 0.2 0.02 0.2047

              Chromium ug/g <1 1 0.2047

              Cobalt ug/g 0.15 0.05 0.02 0.2047

              Copper ug/g 14 1 0.1 0.2047

              Iron ug/g 170 20 5 0.2047

              Lead ug/g 0.11 0.04 0.02 0.2047

              Manganese ug/g 32 3 0.2 0.2047

              Mercury ug/g 0.04 0.02 0.01 0.2047

              Molybdenum ug/g 0.3 0.2 0.2 0.2047

              Nickel ug/g 2.0 0.3 0.1 0.2047

              Selenium ug/g 6.6 1 0.1 0.2047

              Silver ug/g 0.06 0.03 0.02 0.2047

              Strontium ug/g 5.7 0.8 0.2 0.2047

              Thallium ug/g <0.1 0.1 0.2047

              Tin ug/g <0.1 0.1 0.2047

              Titanium ug/g 2.6 0.4 0.1 0.2047

              Uranium ug/g 0.09 0.03 0.01 0.2047

              Vanadium ug/g 0.5 0.3 0.2 0.2047

              Zinc ug/g 320 30 1 0.2047

   Lab Section 6

              Moisture % 80.12 8 0.02 0.2047

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037218
Sep 11, 2018
TISSUE
09/11/2018 RG_SLINE10_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 90 50 0.2782

              Antimony ug/g <2 2 0.2782

              Arsenic ug/g <1 1 0.2782

              Barium ug/g 12 3 1 0.2782

              Beryllium ug/g <0.2 0.2 0.2782

              Boron ug/g <20 20 0.2782

              Cadmium ug/g 1.5 0.5 0.2 0.2782

              Chromium ug/g <10 10 0.2782

              Cobalt ug/g <0.2 0.2 0.2782

              Copper ug/g 11 3 1 0.2782

              Iron ug/g 140 80 50 0.2782

              Lead ug/g <0.2 0.2 0.2782

              Manganese ug/g 39 10 2 0.2782

              Mercury ug/g <0.1 0.1 0.2782

              Molybdenum ug/g <2 2 0.2782

              Nickel ug/g 3 2 1 0.2782

              Selenium ug/g 6 2 1 0.2782

              Silver ug/g <0.2 0.2 0.2782

              Strontium ug/g 2 2 2 0.2782

              Thallium ug/g <1 1 0.2782

              Tin ug/g <1 1 0.2782

              Titanium ug/g 2 1 1 0.2782

              Uranium ug/g <0.1 0.1 0.2782

              Vanadium ug/g <2 2 0.2782

              Zinc ug/g 250 40 10 0.2782

   Lab Section 6

              Moisture % 82.18 8 0.02 0.2782

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037219
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT1_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 960 100 20 0.4078

              Antimony ug/g <1 1 0.4078

              Arsenic ug/g 0.8 0.5 0.5 0.4078

              Barium ug/g 21 3 0.5 0.4078

              Beryllium ug/g <0.1 0.1 0.4078

              Boron ug/g <10 10 0.4078

              Cadmium ug/g 4.3 0.6 0.1 0.4078

              Chromium ug/g <5 5 0.4078

              Cobalt ug/g 0.8 0.1 0.1 0.4078

              Copper ug/g 27 4 0.5 0.4078

              Iron ug/g 540 80 20 0.4078

              Lead ug/g 0.5 0.2 0.1 0.4078

              Manganese ug/g 40 6 1 0.4078

              Mercury ug/g 0.06 0.06 0.05 0.4078

              Molybdenum ug/g <1 1 0.4078

              Nickel ug/g 12 2 0.5 0.4078

              Selenium ug/g 8.3 2 0.5 0.4078

              Silver ug/g <0.1 0.1 0.4078

              Strontium ug/g 7 2 1 0.4078

              Thallium ug/g <0.5 0.5 0.4078

              Tin ug/g <0.5 0.5 0.4078

              Titanium ug/g 9.4 2 0.5 0.4078

              Uranium ug/g 0.33 0.1 0.05 0.4078

              Vanadium ug/g 3 2 1 0.4078

              Zinc ug/g 260 40 5 0.4078

   Lab Section 6

              Moisture % 85.69 8 0.02 0.4078

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037220
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT2_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 630 200 50 0.3643

              Antimony ug/g <2 2 0.3643

              Arsenic ug/g <1 1 0.3643

              Barium ug/g 16 4 1 0.3643

              Beryllium ug/g <0.2 0.2 0.3643

              Boron ug/g <20 20 0.3643

              Cadmium ug/g 3.4 0.8 0.2 0.3643

              Chromium ug/g <10 10 0.3643

              Cobalt ug/g 0.7 0.4 0.2 0.3643

              Copper ug/g 23 3 1 0.3643

              Iron ug/g 420 100 50 0.3643

              Lead ug/g 0.6 0.3 0.2 0.3643

              Manganese ug/g 39 10 2 0.3643

              Mercury ug/g 0.1 0.1 0.1 0.3643

              Molybdenum ug/g <2 2 0.3643

              Nickel ug/g 10 2 1 0.3643

              Selenium ug/g 9 3 1 0.3643

              Silver ug/g <0.2 0.2 0.3643

              Strontium ug/g 6 3 2 0.3643

              Thallium ug/g <1 1 0.3643

              Tin ug/g <1 1 0.3643

              Titanium ug/g 9 3 1 0.3643

              Uranium ug/g 0.3 0.2 0.1 0.3643

              Vanadium ug/g 2 2 2 0.3643

              Zinc ug/g 220 30 10 0.3643

   Lab Section 6

              Moisture % 85.88 8 0.02 0.3643

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037221
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT3_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 370 90 20 0.5026

              Antimony ug/g <1 1 0.5026

              Arsenic ug/g 0.5 0.5 0.5 0.5026

              Barium ug/g 10 2 0.5 0.5026

              Beryllium ug/g <0.1 0.1 0.5026

              Boron ug/g <10 10 0.5026

              Cadmium ug/g 2.3 0.3 0.1 0.5026

              Chromium ug/g <5 5 0.5026

              Cobalt ug/g 0.4 0.1 0.1 0.5026

              Copper ug/g 20 3 0.5 0.5026

              Iron ug/g 200 50 20 0.5026

              Lead ug/g 0.2 0.1 0.1 0.5026

              Manganese ug/g 26 4 1 0.5026

              Mercury ug/g 0.06 0.06 0.05 0.5026

              Molybdenum ug/g <1 1 0.5026

              Nickel ug/g 7.2 2 0.5 0.5026

              Selenium ug/g 6.5 2 0.5 0.5026

              Silver ug/g <0.1 0.1 0.5026

              Strontium ug/g 2 1 1 0.5026

              Thallium ug/g <0.5 0.5 0.5026

              Tin ug/g <0.5 0.5 0.5026

              Titanium ug/g 4.7 1 0.5 0.5026

              Uranium ug/g 0.13 0.08 0.05 0.5026

              Vanadium ug/g 1 1 1 0.5026

              Zinc ug/g 180 30 5 0.5026

   Lab Section 6

              Moisture % 81.39 8 0.02 0.5026

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037222
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT4_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 640 100 20 0.4052

              Antimony ug/g <1 1 0.4052

              Arsenic ug/g 0.6 0.5 0.5 0.4052

              Barium ug/g 15 2 0.5 0.4052

              Beryllium ug/g <0.1 0.1 0.4052

              Boron ug/g <10 10 0.4052

              Cadmium ug/g 3.1 0.5 0.1 0.4052

              Chromium ug/g <5 5 0.4052

              Cobalt ug/g 0.6 0.1 0.1 0.4052

              Copper ug/g 23 3 0.5 0.4052

              Iron ug/g 420 60 20 0.4052

              Lead ug/g 0.4 0.2 0.1 0.4052

              Manganese ug/g 34 5 1 0.4052

              Mercury ug/g 0.07 0.06 0.05 0.4052

              Molybdenum ug/g <1 1 0.4052

              Nickel ug/g 9.5 2 0.5 0.4052

              Selenium ug/g 8.5 2 0.5 0.4052

              Silver ug/g <0.1 0.1 0.4052

              Strontium ug/g 5 2 1 0.4052

              Thallium ug/g <0.5 0.5 0.4052

              Tin ug/g <0.5 0.5 0.4052

              Titanium ug/g 5.6 1 0.5 0.4052

              Uranium ug/g 0.20 0.1 0.05 0.4052

              Vanadium ug/g 2 1 1 0.4052

              Zinc ug/g 200 30 5 0.4052

   Lab Section 6

              Moisture % 79.17 8 0.02 0.4052

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037223
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT5_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 710 100 20 0.5006

              Antimony ug/g <1 1 0.5006

              Arsenic ug/g 0.8 0.5 0.5 0.5006

              Barium ug/g 19 3 0.5 0.5006

              Beryllium ug/g <0.1 0.1 0.5006

              Boron ug/g <10 10 0.5006

              Cadmium ug/g 3.9 0.6 0.1 0.5006

              Chromium ug/g <5 5 0.5006

              Cobalt ug/g 0.8 0.1 0.1 0.5006

              Copper ug/g 23 3 0.5 0.5006

              Iron ug/g 410 60 20 0.5006

              Lead ug/g 0.4 0.2 0.1 0.5006

              Manganese ug/g 32 5 1 0.5006

              Mercury ug/g 0.05 0.05 0.05 0.5006

              Molybdenum ug/g <1 1 0.5006

              Nickel ug/g 10 2 0.5 0.5006

              Selenium ug/g 7.7 2 0.5 0.5006

              Silver ug/g <0.1 0.1 0.5006

              Strontium ug/g 8 3 1 0.5006

              Thallium ug/g <0.5 0.5 0.5006

              Tin ug/g <0.5 0.5 0.5006

              Titanium ug/g 6.6 2 0.5 0.5006

              Uranium ug/g 0.22 0.1 0.05 0.5006

              Vanadium ug/g 2 1 1 0.5006

              Zinc ug/g 210 30 5 0.5006

   Lab Section 6

              Moisture % 81.32 8 0.02 0.5006

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037224
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT6_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 410 100 50 0.2703

              Antimony ug/g <2 2 0.2703

              Arsenic ug/g <1 1 0.2703

              Barium ug/g 11 3 1 0.2703

              Beryllium ug/g <0.2 0.2 0.2703

              Boron ug/g <20 20 0.2703

              Cadmium ug/g 2.6 0.6 0.2 0.2703

              Chromium ug/g <10 10 0.2703

              Cobalt ug/g 0.4 0.3 0.2 0.2703

              Copper ug/g 18 4 1 0.2703

              Iron ug/g 250 100 50 0.2703

              Lead ug/g 0.3 0.2 0.2 0.2703

              Manganese ug/g 22 6 2 0.2703

              Mercury ug/g <0.1 0.1 0.2703

              Molybdenum ug/g <2 2 0.2703

              Nickel ug/g 5 2 1 0.2703

              Selenium ug/g 8 3 1 0.2703

              Silver ug/g <0.2 0.2 0.2703

              Strontium ug/g 5 3 2 0.2703

              Thallium ug/g <1 1 0.2703

              Tin ug/g <1 1 0.2703

              Titanium ug/g 5 2 1 0.2703

              Uranium ug/g 0.1 0.1 0.1 0.2703

              Vanadium ug/g <2 2 0.2703

              Zinc ug/g 180 40 10 0.2703

   Lab Section 6

              Moisture % 81.03 8 0.02 0.2703

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037225
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT7_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 760 80 5 0.2373

              Antimony ug/g <0.2 0.2 0.2373

              Arsenic ug/g 0.8 0.3 0.1 0.2373

              Barium ug/g 21 2 0.1 0.2373

              Beryllium ug/g 0.03 0.02 0.02 0.2373

              Boron ug/g 2 2 2 0.2373

              Cadmium ug/g 3.9 0.4 0.02 0.2373

              Chromium ug/g 1 1 1 0.2373

              Cobalt ug/g 0.64 0.1 0.02 0.2373

              Copper ug/g 30 3 0.1 0.2373

              Iron ug/g 440 70 5 0.2373

              Lead ug/g 0.45 0.07 0.02 0.2373

              Manganese ug/g 27 3 0.2 0.2373

              Mercury ug/g 0.06 0.02 0.01 0.2373

              Molybdenum ug/g 0.3 0.2 0.2 0.2373

              Nickel ug/g 9.3 1 0.1 0.2373

              Selenium ug/g 8.7 1 0.1 0.2373

              Silver ug/g 0.02 0.02 0.02 0.2373

              Strontium ug/g 6.9 1 0.2 0.2373

              Thallium ug/g <0.1 0.1 0.2373

              Tin ug/g <0.1 0.1 0.2373

              Titanium ug/g 9.2 1 0.1 0.2373

              Uranium ug/g 0.22 0.03 0.01 0.2373

              Vanadium ug/g 2.4 0.6 0.2 0.2373

              Zinc ug/g 220 20 1 0.2373

   Lab Section 6

              Moisture % 83.39 8 0.02 0.2373

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037226
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT8_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 610 60 5 0.225

              Antimony ug/g <0.2 0.2 0.225

              Arsenic ug/g 0.6 0.2 0.1 0.225

              Barium ug/g 15 2 0.1 0.225

              Beryllium ug/g 0.02 0.02 0.02 0.225

              Boron ug/g <2 2 0.225

              Cadmium ug/g 2.5 0.2 0.02 0.225

              Chromium ug/g <1 1 0.225

              Cobalt ug/g 0.51 0.08 0.02 0.225

              Copper ug/g 21 2 0.1 0.225

              Iron ug/g 380 60 5 0.225

              Lead ug/g 0.34 0.08 0.02 0.225

              Manganese ug/g 25 2 0.2 0.225

              Mercury ug/g 0.05 0.02 0.01 0.225

              Molybdenum ug/g 0.3 0.2 0.2 0.225

              Nickel ug/g 6.8 1 0.1 0.225

              Selenium ug/g 7.8 1 0.1 0.225

              Silver ug/g <0.02 0.02 0.225

              Strontium ug/g 6.3 0.9 0.2 0.225

              Thallium ug/g <0.1 0.1 0.225

              Tin ug/g <0.1 0.1 0.225

              Titanium ug/g 7.1 1 0.1 0.225

              Uranium ug/g 0.18 0.04 0.01 0.225

              Vanadium ug/g 1.9 0.6 0.2 0.225

              Zinc ug/g 180 20 1 0.225

   Lab Section 6

              Moisture % 81.02 8 0.02 0.225

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 68 of 104

SRC Group # 2018-11599

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037227
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT9_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 700 70 5 0.1631

              Antimony ug/g <0.2 0.2 0.1631

              Arsenic ug/g 0.6 0.2 0.1 0.1631

              Barium ug/g 21 2 0.1 0.1631

              Beryllium ug/g 0.03 0.02 0.02 0.1631

              Boron ug/g 2 2 2 0.1631

              Cadmium ug/g 2.9 0.3 0.02 0.1631

              Chromium ug/g 1 1 1 0.1631

              Cobalt ug/g 0.51 0.08 0.02 0.1631

              Copper ug/g 21 2 0.1 0.1631

              Iron ug/g 350 50 5 0.1631

              Lead ug/g 0.35 0.09 0.02 0.1631

              Manganese ug/g 29 3 0.2 0.1631

              Mercury ug/g 0.06 0.02 0.01 0.1631

              Molybdenum ug/g 0.3 0.2 0.2 0.1631

              Nickel ug/g 6.6 1 0.1 0.1631

              Selenium ug/g 6.6 1 0.1 0.1631

              Silver ug/g <0.02 0.02 0.1631

              Strontium ug/g 9.0 1 0.2 0.1631

              Thallium ug/g <0.1 0.1 0.1631

              Tin ug/g <0.1 0.1 0.1631

              Titanium ug/g 10 1 0.1 0.1631

              Uranium ug/g 0.21 0.03 0.01 0.1631

              Vanadium ug/g 2.1 0.5 0.2 0.1631

              Zinc ug/g 200 20 1 0.1631

   Lab Section 6

              Moisture % 80.24 8 0.02 0.1631

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037228
Sep 11, 2018
TISSUE
09/11/2018 RG_LCUT10_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 620 90 20 0.5

              Antimony ug/g <1 1 0.5

              Arsenic ug/g 0.7 0.5 0.5 0.5

              Barium ug/g 16 2 0.5 0.5

              Beryllium ug/g <0.1 0.1 0.5

              Boron ug/g <10 10 0.5

              Cadmium ug/g 2.9 0.4 0.1 0.5

              Chromium ug/g <5 5 0.5

              Cobalt ug/g 0.8 0.1 0.1 0.5

              Copper ug/g 22 3 0.5 0.5

              Iron ug/g 390 100 20 0.5

              Lead ug/g 0.4 0.2 0.1 0.5

              Manganese ug/g 33 5 1 0.5

              Mercury ug/g 0.06 0.06 0.05 0.5

              Molybdenum ug/g <1 1 0.5

              Nickel ug/g 9.4 2 0.5 0.5

              Selenium ug/g 7.7 2 0.5 0.5

              Silver ug/g <0.1 0.1 0.5

              Strontium ug/g 5 2 1 0.5

              Thallium ug/g <0.5 0.5 0.5

              Tin ug/g <0.5 0.5 0.5

              Titanium ug/g 6.2 2 0.5 0.5

              Uranium ug/g 0.19 0.1 0.05 0.5

              Vanadium ug/g 2 1 1 0.5

              Zinc ug/g 200 30 5 0.5

   Lab Section 6

              Moisture % 78.73 8 0.02 0.5

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037229
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-1_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 60 20 0.124

              Antimony ug/g <1 1 0.124

              Arsenic ug/g 0.8 0.6 0.5 0.124

              Barium ug/g 24 4 0.5 0.124

              Beryllium ug/g <0.1 0.1 0.124

              Boron ug/g <10 10 0.124

              Cadmium ug/g 0.8 0.3 0.1 0.124

              Chromium ug/g <5 5 0.124

              Cobalt ug/g 0.2 0.1 0.1 0.124

              Copper ug/g 11 2 0.5 0.124

              Iron ug/g 160 50 20 0.124

              Lead ug/g 0.2 0.1 0.1 0.124

              Manganese ug/g 22 3 1 0.124

              Mercury ug/g <0.05 0.05 0.124

              Molybdenum ug/g <1 1 0.124

              Nickel ug/g 3.3 1 0.5 0.124

              Selenium ug/g 6.6 2 0.5 0.124

              Silver ug/g <0.1 0.1 0.124

              Strontium ug/g 3 2 1 0.124

              Thallium ug/g <0.5 0.5 0.124

              Tin ug/g <0.5 0.5 0.124

              Titanium ug/g 12 2 0.5 0.124

              Uranium ug/g 0.10 0.07 0.05 0.124

              Vanadium ug/g 2 1 1 0.124

              Zinc ug/g 230 30 5 0.124

   Lab Section 6

              Moisture % 81.45 8 0.02 0.124

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037230
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-2_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 5 0.1904

              Antimony ug/g <0.2 0.2 0.1904

              Arsenic ug/g 1.2 0.3 0.1 0.1904

              Barium ug/g 6.1 0.9 0.1 0.1904

              Beryllium ug/g <0.02 0.02 0.1904

              Boron ug/g <2 2 0.1904

              Cadmium ug/g 1.2 0.2 0.02 0.1904

              Chromium ug/g <1 1 0.1904

              Cobalt ug/g 0.26 0.06 0.02 0.1904

              Copper ug/g 12 1 0.1 0.1904

              Iron ug/g 140 20 5 0.1904

              Lead ug/g 0.10 0.04 0.02 0.1904

              Manganese ug/g 9.2 1 0.2 0.1904

              Mercury ug/g 0.02 0.01 0.01 0.1904

              Molybdenum ug/g 0.3 0.2 0.2 0.1904

              Nickel ug/g 3.8 0.6 0.1 0.1904

              Selenium ug/g 7.5 1 0.1 0.1904

              Silver ug/g 0.05 0.03 0.02 0.1904

              Strontium ug/g 4.4 0.7 0.2 0.1904

              Thallium ug/g <0.1 0.1 0.1904

              Tin ug/g <0.1 0.1 0.1904

              Titanium ug/g 3.3 0.5 0.1 0.1904

              Uranium ug/g 0.11 0.03 0.01 0.1904

              Vanadium ug/g 1.4 0.5 0.2 0.1904

              Zinc ug/g 340 30 1 0.1904

   Lab Section 6

              Moisture % 87.36 9 0.02 0.1904

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037231
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-3_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 560 80 20 0.0819

              Antimony ug/g <1 1 0.0819

              Arsenic ug/g 1.5 0.8 0.5 0.0819

              Barium ug/g 9.9 2 0.5 0.0819

              Beryllium ug/g <0.1 0.1 0.0819

              Boron ug/g <10 10 0.0819

              Cadmium ug/g 1.2 0.3 0.1 0.0819

              Chromium ug/g <5 5 0.0819

              Cobalt ug/g 0.4 0.2 0.1 0.0819

              Copper ug/g 11 2 0.5 0.0819

              Iron ug/g 420 60 20 0.0819

              Lead ug/g 0.4 0.2 0.1 0.0819

              Manganese ug/g 16 4 1 0.0819

              Mercury ug/g <0.05 0.05 0.0819

              Molybdenum ug/g <1 1 0.0819

              Nickel ug/g 5.8 1 0.5 0.0819

              Selenium ug/g 7.3 2 0.5 0.0819

              Silver ug/g <0.1 0.1 0.0819

              Strontium ug/g 10 2 1 0.0819

              Thallium ug/g <0.5 0.5 0.0819

              Tin ug/g <0.5 0.5 0.0819

              Titanium ug/g 9.5 2 0.5 0.0819

              Uranium ug/g 0.28 0.1 0.05 0.0819

              Vanadium ug/g 5 2 1 0.0819

              Zinc ug/g 240 40 5 0.0819

   Lab Section 6

              Moisture % 83.85 8 0.02 0.0819

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037232
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-4_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 200 30 5 0.2303

              Antimony ug/g <0.2 0.2 0.2303

              Arsenic ug/g 1.3 0.3 0.1 0.2303

              Barium ug/g 6.3 0.9 0.1 0.2303

              Beryllium ug/g <0.02 0.02 0.2303

              Boron ug/g <2 2 0.2303

              Cadmium ug/g 1.2 0.2 0.02 0.2303

              Chromium ug/g <1 1 0.2303

              Cobalt ug/g 0.20 0.05 0.02 0.2303

              Copper ug/g 11 1 0.1 0.2303

              Iron ug/g 190 30 5 0.2303

              Lead ug/g 0.17 0.06 0.02 0.2303

              Manganese ug/g 14 2 0.2 0.2303

              Mercury ug/g 0.01 0.01 0.01 0.2303

              Molybdenum ug/g 0.3 0.2 0.2 0.2303

              Nickel ug/g 4.4 0.7 0.1 0.2303

              Selenium ug/g 7.9 1 0.1 0.2303

              Silver ug/g 0.04 0.03 0.02 0.2303

              Strontium ug/g 5.6 0.8 0.2 0.2303

              Thallium ug/g <0.1 0.1 0.2303

              Tin ug/g <0.1 0.1 0.2303

              Titanium ug/g 3.6 0.5 0.1 0.2303

              Uranium ug/g 0.13 0.03 0.01 0.2303

              Vanadium ug/g 1.8 0.6 0.2 0.2303

              Zinc ug/g 240 20 1 0.2303

   Lab Section 6

              Moisture % 84.78 8 0.02 0.2303

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037233
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-5_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 310 50 5 0.1789

              Antimony ug/g <0.2 0.2 0.1789

              Arsenic ug/g 1.4 0.4 0.1 0.1789

              Barium ug/g 9.6 1 0.1 0.1789

              Beryllium ug/g <0.02 0.02 0.1789

              Boron ug/g <2 2 0.1789

              Cadmium ug/g 1.0 0.2 0.02 0.1789

              Chromium ug/g <1 1 0.1789

              Cobalt ug/g 0.22 0.06 0.02 0.1789

              Copper ug/g 11 1 0.1 0.1789

              Iron ug/g 260 40 5 0.1789

              Lead ug/g 0.27 0.07 0.02 0.1789

              Manganese ug/g 16 2 0.2 0.1789

              Mercury ug/g 0.02 0.01 0.01 0.1789

              Molybdenum ug/g 0.4 0.3 0.2 0.1789

              Nickel ug/g 5.1 0.8 0.1 0.1789

              Selenium ug/g 7.0 1 0.1 0.1789

              Silver ug/g 0.05 0.03 0.02 0.1789

              Strontium ug/g 7.0 1 0.2 0.1789

              Thallium ug/g <0.1 0.1 0.1789

              Tin ug/g <0.1 0.1 0.1789

              Titanium ug/g 5.3 0.8 0.1 0.1789

              Uranium ug/g 0.20 0.03 0.01 0.1789

              Vanadium ug/g 3.0 0.8 0.2 0.1789

              Zinc ug/g 210 20 1 0.1789

   Lab Section 6

              Moisture % 82.06 8 0.02 0.1789

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037234
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-6_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 20 5 0.1474

              Antimony ug/g <0.2 0.2 0.1474

              Arsenic ug/g 1.2 0.3 0.1 0.1474

              Barium ug/g 4.0 0.6 0.1 0.1474

              Beryllium ug/g <0.02 0.02 0.1474

              Boron ug/g <2 2 0.1474

              Cadmium ug/g 1.0 0.2 0.02 0.1474

              Chromium ug/g <1 1 0.1474

              Cobalt ug/g 0.31 0.08 0.02 0.1474

              Copper ug/g 10 1 0.1 0.1474

              Iron ug/g 160 20 5 0.1474

              Lead ug/g 0.12 0.05 0.02 0.1474

              Manganese ug/g 10 2 0.2 0.1474

              Mercury ug/g 0.01 0.01 0.01 0.1474

              Molybdenum ug/g 0.3 0.2 0.2 0.1474

              Nickel ug/g 3.5 0.5 0.1 0.1474

              Selenium ug/g 6.5 1 0.1 0.1474

              Silver ug/g 0.04 0.03 0.02 0.1474

              Strontium ug/g 5.8 0.9 0.2 0.1474

              Thallium ug/g <0.1 0.1 0.1474

              Tin ug/g <0.1 0.1 0.1474

              Titanium ug/g 2.3 0.3 0.1 0.1474

              Uranium ug/g 0.12 0.03 0.01 0.1474

              Vanadium ug/g 1.6 0.5 0.2 0.1474

              Zinc ug/g 240 20 1 0.1474

   Lab Section 6

              Moisture % 85.14 8 0.02 0.1474

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037235
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-7_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 50 20 0.0857

              Antimony ug/g <1 1 0.0857

              Arsenic ug/g 1.2 0.8 0.5 0.0857

              Barium ug/g 5.8 1 0.5 0.0857

              Beryllium ug/g <0.1 0.1 0.0857

              Boron ug/g <10 10 0.0857

              Cadmium ug/g 0.8 0.3 0.1 0.0857

              Chromium ug/g <5 5 0.0857

              Cobalt ug/g 0.2 0.1 0.1 0.0857

              Copper ug/g 11 2 0.5 0.0857

              Iron ug/g 150 50 20 0.0857

              Lead ug/g 0.1 0.1 0.1 0.0857

              Manganese ug/g 12 3 1 0.0857

              Mercury ug/g <0.05 0.05 0.0857

              Molybdenum ug/g <1 1 0.0857

              Nickel ug/g 3.5 1 0.5 0.0857

              Selenium ug/g 5.2 1 0.5 0.0857

              Silver ug/g <0.1 0.1 0.0857

              Strontium ug/g 8 3 1 0.0857

              Thallium ug/g <0.5 0.5 0.0857

              Tin ug/g <0.5 0.5 0.0857

              Titanium ug/g 2.8 1 0.5 0.0857

              Uranium ug/g 0.09 0.07 0.05 0.0857

              Vanadium ug/g 2 1 1 0.0857

              Zinc ug/g 280 40 5 0.0857

   Lab Section 6

              Moisture % 83.30 8 0.02 0.0857

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037236
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-8_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 60 20 0.0986

              Antimony ug/g <1 1 0.0986

              Arsenic ug/g 1.1 0.7 0.5 0.0986

              Barium ug/g 6.9 2 0.5 0.0986

              Beryllium ug/g <0.1 0.1 0.0986

              Boron ug/g <10 10 0.0986

              Cadmium ug/g 1.0 0.2 0.1 0.0986

              Chromium ug/g <5 5 0.0986

              Cobalt ug/g 0.2 0.1 0.1 0.0986

              Copper ug/g 11 2 0.5 0.0986

              Iron ug/g 230 60 20 0.0986

              Lead ug/g 0.2 0.1 0.1 0.0986

              Manganese ug/g 17 4 1 0.0986

              Mercury ug/g <0.05 0.05 0.0986

              Molybdenum ug/g <1 1 0.0986

              Nickel ug/g 3.6 1 0.5 0.0986

              Selenium ug/g 7.4 2 0.5 0.0986

              Silver ug/g <0.1 0.1 0.0986

              Strontium ug/g 4 2 1 0.0986

              Thallium ug/g <0.5 0.5 0.0986

              Tin ug/g <0.5 0.5 0.0986

              Titanium ug/g 3.4 1 0.5 0.0986

              Uranium ug/g 0.14 0.08 0.05 0.0986

              Vanadium ug/g 2 1 1 0.0986

              Zinc ug/g 250 40 5 0.0986

   Lab Section 6

              Moisture % 81.38 8 0.02 0.0986

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037237
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-9_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 230 60 20 0.1119

              Antimony ug/g <1 1 0.1119

              Arsenic ug/g 1.8 0.9 0.5 0.1119

              Barium ug/g 5.2 1 0.5 0.1119

              Beryllium ug/g <0.1 0.1 0.1119

              Boron ug/g <10 10 0.1119

              Cadmium ug/g 1.9 0.5 0.1 0.1119

              Chromium ug/g <5 5 0.1119

              Cobalt ug/g 0.5 0.2 0.1 0.1119

              Copper ug/g 9.6 2 0.5 0.1119

              Iron ug/g 250 60 20 0.1119

              Lead ug/g 0.2 0.1 0.1 0.1119

              Manganese ug/g 11 3 1 0.1119

              Mercury ug/g <0.05 0.05 0.1119

              Molybdenum ug/g <1 1 0.1119

              Nickel ug/g 5.2 1 0.5 0.1119

              Selenium ug/g 8.3 2 0.5 0.1119

              Silver ug/g <0.1 0.1 0.1119

              Strontium ug/g 6 2 1 0.1119

              Thallium ug/g <0.5 0.5 0.1119

              Tin ug/g <0.5 0.5 0.1119

              Titanium ug/g 2.9 1 0.5 0.1119

              Uranium ug/g 0.13 0.08 0.05 0.1119

              Vanadium ug/g 2 1 1 0.1119

              Zinc ug/g 360 50 5 0.1119

   Lab Section 6

              Moisture % 83.58 8 0.02 0.1119

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037238
Sep 12, 2018
TISSUE
09/12/2018 RG_LI24-10_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 30 5 0.1672

              Antimony ug/g <0.2 0.2 0.1672

              Arsenic ug/g 1.1 0.3 0.1 0.1672

              Barium ug/g 5.8 0.9 0.1 0.1672

              Beryllium ug/g <0.02 0.02 0.1672

              Boron ug/g <2 2 0.1672

              Cadmium ug/g 0.53 0.08 0.02 0.1672

              Chromium ug/g <1 1 0.1672

              Cobalt ug/g 0.14 0.05 0.02 0.1672

              Copper ug/g 11 1 0.1 0.1672

              Iron ug/g 160 20 5 0.1672

              Lead ug/g 0.14 0.05 0.02 0.1672

              Manganese ug/g 14 2 0.2 0.1672

              Mercury ug/g 0.02 0.01 0.01 0.1672

              Molybdenum ug/g 0.3 0.2 0.2 0.1672

              Nickel ug/g 3.8 0.6 0.1 0.1672

              Selenium ug/g 4.8 0.7 0.1 0.1672

              Silver ug/g 0.05 0.03 0.02 0.1672

              Strontium ug/g 30 3 0.2 0.1672

              Thallium ug/g <0.1 0.1 0.1672

              Tin ug/g <0.1 0.1 0.1672

              Titanium ug/g 2.4 0.4 0.1 0.1672

              Uranium ug/g 0.12 0.03 0.01 0.1672

              Vanadium ug/g 1.8 0.6 0.2 0.1672

              Zinc ug/g 220 20 1 0.1672

   Lab Section 6

              Moisture % 85.18 8 0.02 0.1672

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037239
Sep 12, 2018
TISSUE
09/12/2018 RG_DSLI24-1_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 530 80 20 0.0591

              Antimony ug/g <1 1 0.0591

              Arsenic ug/g 1.2 0.8 0.5 0.0591

              Barium ug/g 17 2 0.5 0.0591

              Beryllium ug/g <0.1 0.1 0.0591

              Boron ug/g <10 10 0.0591

              Cadmium ug/g 1.7 0.4 0.1 0.0591

              Chromium ug/g <5 5 0.0591

              Cobalt ug/g 0.5 0.2 0.1 0.0591

              Copper ug/g 12 2 0.5 0.0591

              Iron ug/g 420 60 20 0.0591

              Lead ug/g 0.4 0.2 0.1 0.0591

              Manganese ug/g 19 5 1 0.0591

              Mercury ug/g <0.05 0.05 0.0591

              Molybdenum ug/g <1 1 0.0591

              Nickel ug/g 5.0 1 0.5 0.0591

              Selenium ug/g 8.6 2 0.5 0.0591

              Silver ug/g <0.1 0.1 0.0591

              Strontium ug/g 8 3 1 0.0591

              Thallium ug/g <0.5 0.5 0.0591

              Tin ug/g <0.5 0.5 0.0591

              Titanium ug/g 10 2 0.5 0.0591

              Uranium ug/g 0.13 0.08 0.05 0.0591

              Vanadium ug/g 4 2 1 0.0591

              Zinc ug/g 350 50 5 0.0591

   Lab Section 6

              Moisture % 84.61 8 0.02 0.0591

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037240
Sep 12, 2018
TISSUE
09/12/2018 RG_DSLI24-2_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 330 80 20 0.0853

              Antimony ug/g <1 1 0.0853

              Arsenic ug/g 1.0 0.7 0.5 0.0853

              Barium ug/g 9.0 2 0.5 0.0853

              Beryllium ug/g <0.1 0.1 0.0853

              Boron ug/g <10 10 0.0853

              Cadmium ug/g 1.1 0.3 0.1 0.0853

              Chromium ug/g <5 5 0.0853

              Cobalt ug/g 0.4 0.2 0.1 0.0853

              Copper ug/g 14 2 0.5 0.0853

              Iron ug/g 280 70 20 0.0853

              Lead ug/g 0.2 0.1 0.1 0.0853

              Manganese ug/g 11 3 1 0.0853

              Mercury ug/g <0.05 0.05 0.0853

              Molybdenum ug/g <1 1 0.0853

              Nickel ug/g 4.0 1 0.5 0.0853

              Selenium ug/g 7.1 2 0.5 0.0853

              Silver ug/g <0.1 0.1 0.0853

              Strontium ug/g 6 2 1 0.0853

              Thallium ug/g <0.5 0.5 0.0853

              Tin ug/g <0.5 0.5 0.0853

              Titanium ug/g 5.4 1 0.5 0.0853

              Uranium ug/g 0.14 0.08 0.05 0.0853

              Vanadium ug/g 3 2 1 0.0853

              Zinc ug/g 300 40 5 0.0853

   Lab Section 6

              Moisture % 81.34 8 0.02 0.0853

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037241
Sep 12, 2018
TISSUE
09/12/2018 RG_DSLI24-3_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 550 80 20 0.089

              Antimony ug/g <1 1 0.089

              Arsenic ug/g 1.4 0.8 0.5 0.089

              Barium ug/g 11 2 0.5 0.089

              Beryllium ug/g <0.1 0.1 0.089

              Boron ug/g <10 10 0.089

              Cadmium ug/g 1.6 0.4 0.1 0.089

              Chromium ug/g <5 5 0.089

              Cobalt ug/g 0.5 0.2 0.1 0.089

              Copper ug/g 14 2 0.5 0.089

              Iron ug/g 430 60 20 0.089

              Lead ug/g 0.4 0.2 0.1 0.089

              Manganese ug/g 15 4 1 0.089

              Mercury ug/g <0.05 0.05 0.089

              Molybdenum ug/g <1 1 0.089

              Nickel ug/g 7.5 2 0.5 0.089

              Selenium ug/g 7.4 2 0.5 0.089

              Silver ug/g <0.1 0.1 0.089

              Strontium ug/g 9 3 1 0.089

              Thallium ug/g <0.5 0.5 0.089

              Tin ug/g <0.5 0.5 0.089

              Titanium ug/g 9.7 2 0.5 0.089

              Uranium ug/g 0.15 0.08 0.05 0.089

              Vanadium ug/g 5 2 1 0.089

              Zinc ug/g 340 50 5 0.089

   Lab Section 6

              Moisture % 87.98 9 0.02 0.089

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037242
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-1_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 5 0.2351

              Antimony ug/g <0.2 0.2 0.2351

              Arsenic ug/g 0.4 0.2 0.1 0.2351

              Barium ug/g 6.3 0.9 0.1 0.2351

              Beryllium ug/g <0.02 0.02 0.2351

              Boron ug/g <2 2 0.2351

              Cadmium ug/g 2.6 0.3 0.02 0.2351

              Chromium ug/g <1 1 0.2351

              Cobalt ug/g 0.30 0.08 0.02 0.2351

              Copper ug/g 12 1 0.1 0.2351

              Iron ug/g 130 20 5 0.2351

              Lead ug/g 0.10 0.04 0.02 0.2351

              Manganese ug/g 15 2 0.2 0.2351

              Mercury ug/g 0.03 0.02 0.01 0.2351

              Molybdenum ug/g 0.2 0.2 0.2 0.2351

              Nickel ug/g 6.6 1 0.1 0.2351

              Selenium ug/g 9.0 1 0.1 0.2351

              Silver ug/g <0.02 0.02 0.2351

              Strontium ug/g 3.9 1 0.2 0.2351

              Thallium ug/g <0.1 0.1 0.2351

              Tin ug/g <0.1 0.1 0.2351

              Titanium ug/g 3.6 0.5 0.1 0.2351

              Uranium ug/g 0.06 0.02 0.01 0.2351

              Vanadium ug/g 0.6 0.3 0.2 0.2351

              Zinc ug/g 290 30 1 0.2351

   Lab Section 6

              Moisture % 80.32 8 0.02 0.2351

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037243
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-2_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 80 20 0.4705

              Antimony ug/g <1 1 0.4705

              Arsenic ug/g <0.5 0.5 0.4705

              Barium ug/g 8.0 2 0.5 0.4705

              Beryllium ug/g <0.1 0.1 0.4705

              Boron ug/g <10 10 0.4705

              Cadmium ug/g 2.4 0.4 0.1 0.4705

              Chromium ug/g <5 5 0.4705

              Cobalt ug/g 0.2 0.1 0.1 0.4705

              Copper ug/g 12 2 0.5 0.4705

              Iron ug/g 110 40 20 0.4705

              Lead ug/g <0.1 0.1 0.4705

              Manganese ug/g 25 4 1 0.4705

              Mercury ug/g <0.05 0.05 0.4705

              Molybdenum ug/g <1 1 0.4705

              Nickel ug/g 5.6 1 0.5 0.4705

              Selenium ug/g 8.2 2 0.5 0.4705

              Silver ug/g <0.1 0.1 0.4705

              Strontium ug/g 3 2 1 0.4705

              Thallium ug/g <0.5 0.5 0.4705

              Tin ug/g <0.5 0.5 0.4705

              Titanium ug/g 1.6 0.7 0.5 0.4705

              Uranium ug/g 0.06 0.06 0.05 0.4705

              Vanadium ug/g <1 1 0.4705

              Zinc ug/g 280 40 5 0.4705

   Lab Section 6

              Moisture % 76.48 8 0.02 0.4705

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037244
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-3_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 100 70 50 0.343

              Antimony ug/g <2 2 0.343

              Arsenic ug/g <1 1 0.343

              Barium ug/g 7 2 1 0.343

              Beryllium ug/g <0.2 0.2 0.343

              Boron ug/g <20 20 0.343

              Cadmium ug/g 2.2 0.6 0.2 0.343

              Chromium ug/g <10 10 0.343

              Cobalt ug/g <0.2 0.2 0.343

              Copper ug/g 12 3 1 0.343

              Iron ug/g 100 70 50 0.343

              Lead ug/g <0.2 0.2 0.343

              Manganese ug/g 21 5 2 0.343

              Mercury ug/g <0.1 0.1 0.343

              Molybdenum ug/g <2 2 0.343

              Nickel ug/g 5 2 1 0.343

              Selenium ug/g 10 2 1 0.343

              Silver ug/g <0.2 0.2 0.343

              Strontium ug/g <2 2 0.343

              Thallium ug/g <1 1 0.343

              Tin ug/g <1 1 0.343

              Titanium ug/g 2 1 1 0.343

              Uranium ug/g <0.1 0.1 0.343

              Vanadium ug/g <2 2 0.343

              Zinc ug/g 260 40 10 0.343

   Lab Section 6

              Moisture % 72.59 7 0.02 0.343

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037245
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-4_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 80 50 0.2743

              Antimony ug/g <2 2 0.2743

              Arsenic ug/g <1 1 0.2743

              Barium ug/g 12 3 1 0.2743

              Beryllium ug/g <0.2 0.2 0.2743

              Boron ug/g <20 20 0.2743

              Cadmium ug/g 2.8 0.7 0.2 0.2743

              Chromium ug/g <10 10 0.2743

              Cobalt ug/g 0.2 0.2 0.2 0.2743

              Copper ug/g 12 3 1 0.2743

              Iron ug/g 120 80 50 0.2743

              Lead ug/g <0.2 0.2 0.2743

              Manganese ug/g 20 5 2 0.2743

              Mercury ug/g <0.1 0.1 0.2743

              Molybdenum ug/g <2 2 0.2743

              Nickel ug/g 7 2 1 0.2743

              Selenium ug/g 9 3 1 0.2743

              Silver ug/g <0.2 0.2 0.2743

              Strontium ug/g 5 3 2 0.2743

              Thallium ug/g <1 1 0.2743

              Tin ug/g <1 1 0.2743

              Titanium ug/g 2 1 1 0.2743

              Uranium ug/g <0.1 0.1 0.2743

              Vanadium ug/g <2 2 0.2743

              Zinc ug/g 310 50 10 0.2743

   Lab Section 6

              Moisture % 80.55 8 0.02 0.2743

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037246
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-5_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 90 50 0.2988

              Antimony ug/g <2 2 0.2988

              Arsenic ug/g <1 1 0.2988

              Barium ug/g 9 3 1 0.2988

              Beryllium ug/g <0.2 0.2 0.2988

              Boron ug/g <20 20 0.2988

              Cadmium ug/g 3.0 0.8 0.2 0.2988

              Chromium ug/g <10 10 0.2988

              Cobalt ug/g 0.3 0.2 0.2 0.2988

              Copper ug/g 13 3 1 0.2988

              Iron ug/g 150 80 50 0.2988

              Lead ug/g <0.2 0.2 0.2988

              Manganese ug/g 20 5 2 0.2988

              Mercury ug/g <0.1 0.1 0.2988

              Molybdenum ug/g <2 2 0.2988

              Nickel ug/g 8 3 1 0.2988

              Selenium ug/g 9 3 1 0.2988

              Silver ug/g <0.2 0.2 0.2988

              Strontium ug/g 5 3 2 0.2988

              Thallium ug/g <1 1 0.2988

              Tin ug/g <1 1 0.2988

              Titanium ug/g 3 2 1 0.2988

              Uranium ug/g <0.1 0.1 0.2988

              Vanadium ug/g <2 2 0.2988

              Zinc ug/g 330 50 10 0.2988

   Lab Section 6

              Moisture % 81.21 8 0.02 0.2988

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037247
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-6_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 210 100 50 0.394

              Antimony ug/g <2 2 0.394

              Arsenic ug/g <1 1 0.394

              Barium ug/g 9 3 1 0.394

              Beryllium ug/g <0.2 0.2 0.394

              Boron ug/g <20 20 0.394

              Cadmium ug/g 3.1 0.8 0.2 0.394

              Chromium ug/g <10 10 0.394

              Cobalt ug/g 0.3 0.2 0.2 0.394

              Copper ug/g 12 3 1 0.394

              Iron ug/g 150 80 50 0.394

              Lead ug/g <0.2 0.2 0.394

              Manganese ug/g 25 6 2 0.394

              Mercury ug/g <0.1 0.1 0.394

              Molybdenum ug/g <2 2 0.394

              Nickel ug/g 9 3 1 0.394

              Selenium ug/g 9 3 1 0.394

              Silver ug/g <0.2 0.2 0.394

              Strontium ug/g 4 3 2 0.394

              Thallium ug/g <1 1 0.394

              Tin ug/g <1 1 0.394

              Titanium ug/g 2 1 1 0.394

              Uranium ug/g <0.1 0.1 0.394

              Vanadium ug/g <2 2 0.394

              Zinc ug/g 310 50 10 0.394

   Lab Section 6

              Moisture % 79.07 8 0.02 0.394

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037248
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-7_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 290 70 20 0.5019

              Antimony ug/g <1 1 0.5019

              Arsenic ug/g <0.5 0.5 0.5019

              Barium ug/g 8.3 2 0.5 0.5019

              Beryllium ug/g <0.1 0.1 0.5019

              Boron ug/g <10 10 0.5019

              Cadmium ug/g 3.4 0.5 0.1 0.5019

              Chromium ug/g <5 5 0.5019

              Cobalt ug/g 0.3 0.1 0.1 0.5019

              Copper ug/g 11 2 0.5 0.5019

              Iron ug/g 160 50 20 0.5019

              Lead ug/g 0.1 0.1 0.1 0.5019

              Manganese ug/g 25 4 1 0.5019

              Mercury ug/g <0.05 0.05 0.5019

              Molybdenum ug/g <1 1 0.5019

              Nickel ug/g 5.6 1 0.5 0.5019

              Selenium ug/g 9.2 2 0.5 0.5019

              Silver ug/g <0.1 0.1 0.5019

              Strontium ug/g 2 1 1 0.5019

              Thallium ug/g <0.5 0.5 0.5019

              Tin ug/g <0.5 0.5 0.5019

              Titanium ug/g 2.0 0.8 0.5 0.5019

              Uranium ug/g 0.05 0.05 0.05 0.5019

              Vanadium ug/g <1 1 0.5019

              Zinc ug/g 320 50 5 0.5019

   Lab Section 6

              Moisture % 78.54 8 0.02 0.5019

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037249
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-8_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 20 5 0.2487

              Antimony ug/g <0.2 0.2 0.2487

              Arsenic ug/g 0.4 0.2 0.1 0.2487

              Barium ug/g 8.7 1 0.1 0.2487

              Beryllium ug/g <0.02 0.02 0.2487

              Boron ug/g <2 2 0.2487

              Cadmium ug/g 2.7 0.3 0.02 0.2487

              Chromium ug/g <1 1 0.2487

              Cobalt ug/g 0.26 0.06 0.02 0.2487

              Copper ug/g 10 1 0.1 0.2487

              Iron ug/g 97 20 5 0.2487

              Lead ug/g 0.08 0.04 0.02 0.2487

              Manganese ug/g 24 2 0.2 0.2487

              Mercury ug/g 0.03 0.02 0.01 0.2487

              Molybdenum ug/g 0.2 0.2 0.2 0.2487

              Nickel ug/g 6.6 1 0.1 0.2487

              Selenium ug/g 8.5 1 0.1 0.2487

              Silver ug/g <0.02 0.02 0.2487

              Strontium ug/g 2.9 0.7 0.2 0.2487

              Thallium ug/g <0.1 0.1 0.2487

              Tin ug/g <0.1 0.1 0.2487

              Titanium ug/g 1.6 0.4 0.1 0.2487

              Uranium ug/g 0.07 0.02 0.01 0.2487

              Vanadium ug/g 0.4 0.3 0.2 0.2487

              Zinc ug/g 300 30 1 0.2487

   Lab Section 6

              Moisture % 80.41 8 0.02 0.2487

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 91 of 104

SRC Group # 2018-11599

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037250
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-9_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 230 60 20 0.5064

              Antimony ug/g <1 1 0.5064

              Arsenic ug/g <0.5 0.5 0.5064

              Barium ug/g 10 2 0.5 0.5064

              Beryllium ug/g <0.1 0.1 0.5064

              Boron ug/g <10 10 0.5064

              Cadmium ug/g 4.4 0.7 0.1 0.5064

              Chromium ug/g <5 5 0.5064

              Cobalt ug/g 0.4 0.1 0.1 0.5064

              Copper ug/g 12 2 0.5 0.5064

              Iron ug/g 160 50 20 0.5064

              Lead ug/g 0.1 0.1 0.1 0.5064

              Manganese ug/g 25 4 1 0.5064

              Mercury ug/g <0.05 0.05 0.5064

              Molybdenum ug/g <1 1 0.5064

              Nickel ug/g 8.0 2 0.5 0.5064

              Selenium ug/g 8.7 2 0.5 0.5064

              Silver ug/g <0.1 0.1 0.5064

              Strontium ug/g 4 2 1 0.5064

              Thallium ug/g <0.5 0.5 0.5064

              Tin ug/g <0.5 0.5 0.5064

              Titanium ug/g 3.0 1 0.5 0.5064

              Uranium ug/g 0.09 0.07 0.05 0.5064

              Vanadium ug/g <1 1 0.5064

              Zinc ug/g 420 60 5 0.5064

   Lab Section 6

              Moisture % 81.46 8 0.02 0.5064

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037251
Sep 13, 2018
TISSUE
09/13/2018 RG_LI8-10_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 200 50 20 0.5018

              Antimony ug/g <1 1 0.5018

              Arsenic ug/g <0.5 0.5 0.5018

              Barium ug/g 10 2 0.5 0.5018

              Beryllium ug/g <0.1 0.1 0.5018

              Boron ug/g <10 10 0.5018

              Cadmium ug/g 3.0 0.4 0.1 0.5018

              Chromium ug/g <5 5 0.5018

              Cobalt ug/g 0.2 0.1 0.1 0.5018

              Copper ug/g 11 2 0.5 0.5018

              Iron ug/g 140 50 20 0.5018

              Lead ug/g 0.1 0.1 0.1 0.5018

              Manganese ug/g 32 5 1 0.5018

              Mercury ug/g <0.05 0.05 0.5018

              Molybdenum ug/g <1 1 0.5018

              Nickel ug/g 6.7 2 0.5 0.5018

              Selenium ug/g 9.3 2 0.5 0.5018

              Silver ug/g <0.1 0.1 0.5018

              Strontium ug/g 4 2 1 0.5018

              Thallium ug/g <0.5 0.5 0.5018

              Tin ug/g <0.5 0.5 0.5018

              Titanium ug/g 3.2 1 0.5 0.5018

              Uranium ug/g 0.11 0.07 0.05 0.5018

              Vanadium ug/g <1 1 0.5018

              Zinc ug/g 350 50 5 0.5018

   Lab Section 6

              Moisture % 78.77 8 0.02 0.5018

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037252
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-1_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 310 80 20 0.5058

              Antimony ug/g <1 1 0.5058

              Arsenic ug/g <0.5 0.5 0.5058

              Barium ug/g 9.1 2 0.5 0.5058

              Beryllium ug/g <0.1 0.1 0.5058

              Boron ug/g <10 10 0.5058

              Cadmium ug/g 2.4 0.4 0.1 0.5058

              Chromium ug/g <5 5 0.5058

              Cobalt ug/g 0.5 0.1 0.1 0.5058

              Copper ug/g 14 2 0.5 0.5058

              Iron ug/g 200 50 20 0.5058

              Lead ug/g 0.1 0.1 0.1 0.5058

              Manganese ug/g 37 6 1 0.5058

              Mercury ug/g <0.05 0.05 0.5058

              Molybdenum ug/g <1 1 0.5058

              Nickel ug/g 8.4 2 0.5 0.5058

              Selenium ug/g 8.7 2 0.5 0.5058

              Silver ug/g <0.1 0.1 0.5058

              Strontium ug/g 2 1 1 0.5058

              Thallium ug/g <0.5 0.5 0.5058

              Tin ug/g <0.5 0.5 0.5058

              Titanium ug/g 2.2 0.8 0.5 0.5058

              Uranium ug/g 0.08 0.06 0.05 0.5058

              Vanadium ug/g <1 1 0.5058

              Zinc ug/g 200 30 5 0.5058

   Lab Section 6

              Moisture % 76.51 8 0.02 0.5058

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG

Page 94 of 104

SRC Group # 2018-11599

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037253
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-2_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 330 80 20 0.5053

              Antimony ug/g <1 1 0.5053

              Arsenic ug/g <0.5 0.5 0.5053

              Barium ug/g 8.0 2 0.5 0.5053

              Beryllium ug/g <0.1 0.1 0.5053

              Boron ug/g <10 10 0.5053

              Cadmium ug/g 2.7 0.4 0.1 0.5053

              Chromium ug/g <5 5 0.5053

              Cobalt ug/g 0.5 0.1 0.1 0.5053

              Copper ug/g 13 2 0.5 0.5053

              Iron ug/g 430 60 20 0.5053

              Lead ug/g 0.1 0.1 0.1 0.5053

              Manganese ug/g 35 5 1 0.5053

              Mercury ug/g <0.05 0.05 0.5053

              Molybdenum ug/g <1 1 0.5053

              Nickel ug/g 6.4 2 0.5 0.5053

              Selenium ug/g 8.6 2 0.5 0.5053

              Silver ug/g <0.1 0.1 0.5053

              Strontium ug/g 3 2 1 0.5053

              Thallium ug/g <0.5 0.5 0.5053

              Tin ug/g <0.5 0.5 0.5053

              Titanium ug/g 2.2 0.8 0.5 0.5053

              Uranium ug/g 0.06 0.06 0.05 0.5053

              Vanadium ug/g <1 1 0.5053

              Zinc ug/g 200 30 5 0.5053

   Lab Section 6

              Moisture % 77.48 8 0.02 0.5053

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037254
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-3_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 80 20 0.5029

              Antimony ug/g <1 1 0.5029

              Arsenic ug/g <0.5 0.5 0.5029

              Barium ug/g 6.7 2 0.5 0.5029

              Beryllium ug/g <0.1 0.1 0.5029

              Boron ug/g <10 10 0.5029

              Cadmium ug/g 2.3 0.3 0.1 0.5029

              Chromium ug/g <5 5 0.5029

              Cobalt ug/g 0.6 0.1 0.1 0.5029

              Copper ug/g 13 2 0.5 0.5029

              Iron ug/g 110 40 20 0.5029

              Lead ug/g <0.1 0.1 0.5029

              Manganese ug/g 33 5 1 0.5029

              Mercury ug/g <0.05 0.05 0.5029

              Molybdenum ug/g <1 1 0.5029

              Nickel ug/g 6.3 2 0.5 0.5029

              Selenium ug/g 9.0 2 0.5 0.5029

              Silver ug/g <0.1 0.1 0.5029

              Strontium ug/g 2 1 1 0.5029

              Thallium ug/g <0.5 0.5 0.5029

              Tin ug/g <0.5 0.5 0.5029

              Titanium ug/g 1.9 0.8 0.5 0.5029

              Uranium ug/g 0.06 0.06 0.05 0.5029

              Vanadium ug/g <1 1 0.5029

              Zinc ug/g 210 30 5 0.5029

   Lab Section 6

              Moisture % 77.82 8 0.02 0.5029

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037255
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-4_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 100 20 0.5017

              Antimony ug/g <1 1 0.5017

              Arsenic ug/g <0.5 0.5 0.5017

              Barium ug/g 8.6 2 0.5 0.5017

              Beryllium ug/g <0.1 0.1 0.5017

              Boron ug/g <10 10 0.5017

              Cadmium ug/g 2.4 0.4 0.1 0.5017

              Chromium ug/g <5 5 0.5017

              Cobalt ug/g 0.6 0.1 0.1 0.5017

              Copper ug/g 12 2 0.5 0.5017

              Iron ug/g 140 50 20 0.5017

              Lead ug/g 0.1 0.1 0.1 0.5017

              Manganese ug/g 39 6 1 0.5017

              Mercury ug/g <0.05 0.05 0.5017

              Molybdenum ug/g <1 1 0.5017

              Nickel ug/g 9.6 2 0.5 0.5017

              Selenium ug/g 8.4 2 0.5 0.5017

              Silver ug/g <0.1 0.1 0.5017

              Strontium ug/g 2 1 1 0.5017

              Thallium ug/g <0.5 0.5 0.5017

              Tin ug/g <0.5 0.5 0.5017

              Titanium ug/g 1.8 0.8 0.5 0.5017

              Uranium ug/g 0.07 0.06 0.05 0.5017

              Vanadium ug/g <1 1 0.5017

              Zinc ug/g 180 30 5 0.5017

   Lab Section 6

              Moisture % 79.62 8 0.02 0.5017

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037256
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-5_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 300 80 20 0.5073

              Antimony ug/g <1 1 0.5073

              Arsenic ug/g <0.5 0.5 0.5073

              Barium ug/g 9.0 2 0.5 0.5073

              Beryllium ug/g <0.1 0.1 0.5073

              Boron ug/g <10 10 0.5073

              Cadmium ug/g 2.6 0.4 0.1 0.5073

              Chromium ug/g <5 5 0.5073

              Cobalt ug/g 0.6 0.1 0.1 0.5073

              Copper ug/g 13 2 0.5 0.5073

              Iron ug/g 200 50 20 0.5073

              Lead ug/g 0.1 0.1 0.1 0.5073

              Manganese ug/g 38 6 1 0.5073

              Mercury ug/g <0.05 0.05 0.5073

              Molybdenum ug/g <1 1 0.5073

              Nickel ug/g 8.6 2 0.5 0.5073

              Selenium ug/g 8.4 2 0.5 0.5073

              Silver ug/g <0.1 0.1 0.5073

              Strontium ug/g 3 2 1 0.5073

              Thallium ug/g <0.5 0.5 0.5073

              Tin ug/g <0.5 0.5 0.5073

              Titanium ug/g 2.4 0.9 0.5 0.5073

              Uranium ug/g 0.08 0.06 0.05 0.5073

              Vanadium ug/g <1 1 0.5073

              Zinc ug/g 200 30 5 0.5073

   Lab Section 6

              Moisture % 80.67 8 0.02 0.5073

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037257
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-6_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 150 80 20 0.4982

              Antimony ug/g <1 1 0.4982

              Arsenic ug/g <0.5 0.5 0.4982

              Barium ug/g 7.2 2 0.5 0.4982

              Beryllium ug/g <0.1 0.1 0.4982

              Boron ug/g <10 10 0.4982

              Cadmium ug/g 3.7 0.6 0.1 0.4982

              Chromium ug/g <5 5 0.4982

              Cobalt ug/g 0.9 0.1 0.1 0.4982

              Copper ug/g 13 2 0.5 0.4982

              Iron ug/g 120 50 20 0.4982

              Lead ug/g <0.1 0.1 0.4982

              Manganese ug/g 35 5 1 0.4982

              Mercury ug/g <0.05 0.05 0.4982

              Molybdenum ug/g <1 1 0.4982

              Nickel ug/g 7.0 2 0.5 0.4982

              Selenium ug/g 8.2 2 0.5 0.4982

              Silver ug/g <0.1 0.1 0.4982

              Strontium ug/g 2 1 1 0.4982

              Thallium ug/g <0.5 0.5 0.4982

              Tin ug/g <0.5 0.5 0.4982

              Titanium ug/g 1.8 0.8 0.5 0.4982

              Uranium ug/g 0.06 0.06 0.05 0.4982

              Vanadium ug/g <1 1 0.4982

              Zinc ug/g 230 30 5 0.4982

   Lab Section 6

              Moisture % 79.06 8 0.02 0.4982

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037258
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-7_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 60 20 0.5061

              Antimony ug/g <1 1 0.5061

              Arsenic ug/g <0.5 0.5 0.5061

              Barium ug/g 8.0 2 0.5 0.5061

              Beryllium ug/g <0.1 0.1 0.5061

              Boron ug/g <10 10 0.5061

              Cadmium ug/g 2.7 0.4 0.1 0.5061

              Chromium ug/g <5 5 0.5061

              Cobalt ug/g 0.6 0.1 0.1 0.5061

              Copper ug/g 13 2 0.5 0.5061

              Iron ug/g 170 60 20 0.5061

              Lead ug/g 0.1 0.1 0.1 0.5061

              Manganese ug/g 35 5 1 0.5061

              Mercury ug/g <0.05 0.05 0.5061

              Molybdenum ug/g <1 1 0.5061

              Nickel ug/g 9.3 2 0.5 0.5061

              Selenium ug/g 8.0 2 0.5 0.5061

              Silver ug/g <0.1 0.1 0.5061

              Strontium ug/g 2 1 1 0.5061

              Thallium ug/g <0.5 0.5 0.5061

              Tin ug/g <0.5 0.5 0.5061

              Titanium ug/g 3.2 1 0.5 0.5061

              Uranium ug/g 0.08 0.06 0.05 0.5061

              Vanadium ug/g <1 1 0.5061

              Zinc ug/g 180 30 5 0.5061

   Lab Section 6

              Moisture % 81.25 8 0.02 0.5061

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037259
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-8_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 140 20 5 0.5077

              Antimony ug/g <0.2 0.2 0.5077

              Arsenic ug/g 0.3 0.1 0.1 0.5077

              Barium ug/g 7.0 1 0.1 0.5077

              Beryllium ug/g <0.02 0.02 0.5077

              Boron ug/g <2 2 0.5077

              Cadmium ug/g 2.2 0.2 0.02 0.5077

              Chromium ug/g <1 1 0.5077

              Cobalt ug/g 0.41 0.06 0.02 0.5077

              Copper ug/g 13 1 0.1 0.5077

              Iron ug/g 100 20 5 0.5077

              Lead ug/g 0.07 0.04 0.02 0.5077

              Manganese ug/g 30 3 0.2 0.5077

              Mercury ug/g 0.03 0.02 0.01 0.5077

              Molybdenum ug/g 0.2 0.2 0.2 0.5077

              Nickel ug/g 6.6 1 0.1 0.5077

              Selenium ug/g 7.1 1 0.1 0.5077

              Silver ug/g <0.02 0.02 0.5077

              Strontium ug/g 2.0 0.5 0.2 0.5077

              Thallium ug/g <0.1 0.1 0.5077

              Tin ug/g <0.1 0.1 0.5077

              Titanium ug/g 1.9 0.5 0.1 0.5077

              Uranium ug/g 0.06 0.02 0.01 0.5077

              Vanadium ug/g 0.4 0.3 0.2 0.5077

              Zinc ug/g 180 20 1 0.5077

   Lab Section 6

              Moisture % 77.99 8 0.02 0.5077

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037260
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-9_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 150 20 5 0.5053

              Antimony ug/g <0.2 0.2 0.5053

              Arsenic ug/g 0.4 0.1 0.1 0.5053

              Barium ug/g 7.4 1 0.1 0.5053

              Beryllium ug/g <0.02 0.02 0.5053

              Boron ug/g <2 2 0.5053

              Cadmium ug/g 2.2 0.2 0.02 0.5053

              Chromium ug/g <1 1 0.5053

              Cobalt ug/g 0.57 0.08 0.02 0.5053

              Copper ug/g 13 1 0.1 0.5053

              Iron ug/g 110 20 5 0.5053

              Lead ug/g 0.08 0.04 0.02 0.5053

              Manganese ug/g 30 3 0.2 0.5053

              Mercury ug/g 0.03 0.02 0.01 0.5053

              Molybdenum ug/g 0.2 0.2 0.2 0.5053

              Nickel ug/g 8.2 1 0.1 0.5053

              Selenium ug/g 7.3 1 0.1 0.5053

              Silver ug/g <0.02 0.02 0.5053

              Strontium ug/g 1.5 0.5 0.2 0.5053

              Thallium ug/g <0.1 0.1 0.5053

              Tin ug/g <0.1 0.1 0.5053

              Titanium ug/g 2.2 0.3 0.1 0.5053

              Uranium ug/g 0.06 0.02 0.01 0.5053

              Vanadium ug/g 0.5 0.3 0.2 0.5053

              Zinc ug/g 200 20 1 0.5053

   Lab Section 6

              Moisture % 80.16 8 0.02 0.5053

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037261
Sep 13, 2018
TISSUE
09/13/2018 RG_LISP24-10_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-26
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 20 5 0.5017

              Antimony ug/g <0.2 0.2 0.5017

              Arsenic ug/g 0.4 0.1 0.1 0.5017

              Barium ug/g 6.1 0.9 0.1 0.5017

              Beryllium ug/g <0.02 0.02 0.5017

              Boron ug/g <2 2 0.5017

              Cadmium ug/g 1.8 0.3 0.02 0.5017

              Chromium ug/g <1 1 0.5017

              Cobalt ug/g 0.46 0.07 0.02 0.5017

              Copper ug/g 12 1 0.1 0.5017

              Iron ug/g 91 20 5 0.5017

              Lead ug/g 0.07 0.04 0.02 0.5017

              Manganese ug/g 28 3 0.2 0.5017

              Mercury ug/g 0.04 0.02 0.01 0.5017

              Molybdenum ug/g 0.2 0.2 0.2 0.5017

              Nickel ug/g 6.0 0.9 0.1 0.5017

              Selenium ug/g 7.9 1 0.1 0.5017

              Silver ug/g <0.02 0.02 0.5017

              Strontium ug/g 1.4 0.5 0.2 0.5017

              Thallium ug/g <0.1 0.1 0.5017

              Tin ug/g <0.1 0.1 0.5017

              Titanium ug/g 2.0 0.3 0.1 0.5017

              Uranium ug/g 0.05 0.02 0.01 0.5017

              Vanadium ug/g 0.4 0.3 0.2 0.5017

              Zinc ug/g 180 20 1 0.5017

   Lab Section 6

              Moisture % 78.69 8 0.02 0.5017

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Revised to include weights on the report. 7/25/20 TG
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Name Units Method
Silver ug/g PRP-034 / Chm-522

Aluminum ug/g PRP-034 / Chm-522

Arsenic ug/g PRP-034 / Chm-522

Boron ug/g PRP-034 / Chm-522

Barium ug/g PRP-034 / Chm-522

Beryllium ug/g PRP-034 / Chm-522

Cadmium ug/g PRP-034 / Chm-522

Cobalt ug/g PRP-034 / Chm-522

Chromium ug/g PRP-034 / Chm-522

Copper ug/g PRP-034 / Chm-522

Iron ug/g PRP-034 / Chm-522

Mercury ug/g PRP-034 / Chm-522

Manganese ug/g PRP-034 / Chm-522

Molybdenum ug/g PRP-034 / Chm-522

Nickel ug/g PRP-034 / Chm-522

Lead ug/g PRP-034 / Chm-522

Antimony ug/g PRP-034 / Chm-522

Selenium ug/g PRP-034 / Chm-522

Tin ug/g PRP-034 / Chm-522

Strontium ug/g PRP-034 / Chm-522

Titanium ug/g PRP-034 / Chm-522

Thallium ug/g PRP-034 / Chm-522

Uranium ug/g PRP-034 / Chm-522

Vanadium ug/g PRP-034 / Chm-522

Zinc ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Date Samples Received: Sep-18-2018 Client P.O.: VPO00555477 Ref# 18-22

Jul 25, 2020

SRC Group # 2018-11603Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037107
Sep 05, 2018
Freeze Dried Tissue 0.5g to 50mL
09/05/2018 RG_FODHE1_INV_20180905 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4500 400 20 0.5043

              Antimony ug/g <1 1 0.5043

              Arsenic ug/g 1.0 0.5 0.5 0.5043

              Barium ug/g 46 7 0.5 0.5043

              Beryllium ug/g 0.2 0.1 0.1 0.5043

              Boron ug/g <10 10 0.5043

              Cadmium ug/g 1.8 0.4 0.1 0.5043

              Chromium ug/g 7 6 5 0.5043

              Cobalt ug/g 2.2 0.3 0.1 0.5043

              Copper ug/g 14 2 0.5 0.5043

              Iron ug/g 2200 200 20 0.5043

              Lead ug/g 1.3 0.3 0.1 0.5043

              Manganese ug/g 180 20 1 0.5043

              Mercury ug/g <0.05 0.05 0.5043

              Molybdenum ug/g <1 1 0.5043

              Nickel ug/g 6.4 2 0.5 0.5043

              Selenium ug/g 11 2 0.5 0.5043

              Silver ug/g <0.1 0.1 0.5043

              Strontium ug/g 20 3 1 0.5043

              Thallium ug/g <0.5 0.5 0.5043

              Tin ug/g <0.5 0.5 0.5043

              Titanium ug/g 32 5 0.5 0.5043

              Uranium ug/g 0.21 0.1 0.05 0.5043

              Vanadium ug/g 14 4 1 0.5043

              Zinc ug/g 260 40 5 0.5043

   Lab Section 6

              Moisture % 81.20 8 0.02 0.5043

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037108
Sep 05, 2018
Freeze Dried Tissue 0.2g to 50mL
09/05/2018 RG_FODHE2_INV_20180905 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 50 0.2275

              Antimony ug/g <0.2 0.2 0.2275

              Arsenic ug/g 0.6 0.2 0.1 0.2275

              Barium ug/g 22 2 0.1 0.2275

              Beryllium ug/g 0.04 0.03 0.02 0.2275

              Boron ug/g 8 4 2 0.2275

              Cadmium ug/g 1.5 0.2 0.02 0.2275

              Chromium ug/g 2 1 1 0.2275

              Cobalt ug/g 1.3 0.2 0.02 0.2275

              Copper ug/g 12 1 0.1 0.2275

              Iron ug/g 740 70 5 0.2275

              Lead ug/g 0.43 0.06 0.02 0.2275

              Manganese ug/g 120 10 0.2 0.2275

              Mercury ug/g 0.02 0.01 0.01 0.2275

              Molybdenum ug/g 0.3 0.2 0.2 0.2275

              Nickel ug/g 4.0 0.6 0.1 0.2275

              Selenium ug/g 12 1 0.1 0.2275

              Silver ug/g 0.07 0.04 0.02 0.2275

              Strontium ug/g 11 2 0.2 0.2275

              Thallium ug/g <0.1 0.1 0.2275

              Tin ug/g <0.1 0.1 0.2275

              Titanium ug/g 11 1 0.1 0.2275

              Uranium ug/g 0.09 0.03 0.01 0.2275

              Vanadium ug/g 4.1 0.6 0.2 0.2275

              Zinc ug/g 210 20 1 0.2275

   Lab Section 6

              Moisture % 82.66 8 0.02 0.2275

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037109
Sep 05, 2018
Freeze Dried Tissue 0.2g to 50mL
09/05/2018 RG_FODHE3_INV_20180905 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 5 0.1561

              Antimony ug/g <0.2 0.2 0.1561

              Arsenic ug/g 0.7 0.2 0.1 0.1561

              Barium ug/g 23 2 0.1 0.1561

              Beryllium ug/g 0.05 0.03 0.02 0.1561

              Boron ug/g 5 3 2 0.1561

              Cadmium ug/g 2.5 0.2 0.02 0.1561

              Chromium ug/g 2 1 1 0.1561

              Cobalt ug/g 2.0 0.2 0.02 0.1561

              Copper ug/g 14 1 0.1 0.1561

              Iron ug/g 1100 100 5 0.1561

              Lead ug/g 0.66 0.1 0.02 0.1561

              Manganese ug/g 120 10 0.2 0.1561

              Mercury ug/g 0.01 0.01 0.01 0.1561

              Molybdenum ug/g 0.3 0.2 0.2 0.1561

              Nickel ug/g 6.4 1 0.1 0.1561

              Selenium ug/g 15 2 0.1 0.1561

              Silver ug/g 0.07 0.04 0.02 0.1561

              Strontium ug/g 13 2 0.2 0.1561

              Thallium ug/g <0.1 0.1 0.1561

              Tin ug/g <0.1 0.1 0.1561

              Titanium ug/g 17 2 0.1 0.1561

              Uranium ug/g 0.13 0.03 0.01 0.1561

              Vanadium ug/g 4.6 0.7 0.2 0.1561

              Zinc ug/g 270 30 1 0.1561

   Lab Section 6

              Moisture % 84.97 8 0.02 0.1561

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037110
Sep 06, 2018
Freeze Dried Tissue 0.5g to 50mL
09/06/2018 RG_HENUP1_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1700 200 20 0.5175

              Antimony ug/g <1 1 0.5175

              Arsenic ug/g 0.8 0.5 0.5 0.5175

              Barium ug/g 15 2 0.5 0.5175

              Beryllium ug/g <0.1 0.1 0.5175

              Boron ug/g <10 10 0.5175

              Cadmium ug/g 0.3 0.1 0.1 0.5175

              Chromium ug/g <5 5 0.5175

              Cobalt ug/g 0.6 0.1 0.1 0.5175

              Copper ug/g 4.9 1 0.5 0.5175

              Iron ug/g 930 100 20 0.5175

              Lead ug/g 0.7 0.2 0.1 0.5175

              Manganese ug/g 45 7 1 0.5175

              Mercury ug/g <0.05 0.05 0.5175

              Molybdenum ug/g <1 1 0.5175

              Nickel ug/g 3.7 0.5 0.5 0.5175

              Selenium ug/g 2.5 1 0.5 0.5175

              Silver ug/g <0.1 0.1 0.5175

              Strontium ug/g 76 10 1 0.5175

              Thallium ug/g <0.5 0.5 0.5175

              Tin ug/g <0.5 0.5 0.5175

              Titanium ug/g 9.6 2 0.5 0.5175

              Uranium ug/g 0.36 0.1 0.05 0.5175

              Vanadium ug/g 5 2 1 0.5175

              Zinc ug/g 100 20 5 0.5175

   Lab Section 6

              Moisture % 67.06 7 0.02 0.5175

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037111
Sep 06, 2018
Freeze Dried Tissue 0.2g to 50mL
09/06/2018 RG_HENUP2_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 100 5 0.156

              Antimony ug/g <0.2 0.2 0.156

              Arsenic ug/g 1.3 0.3 0.1 0.156

              Barium ug/g 8.2 1 0.1 0.156

              Beryllium ug/g 0.05 0.03 0.02 0.156

              Boron ug/g 2 2 2 0.156

              Cadmium ug/g 0.61 0.09 0.02 0.156

              Chromium ug/g 4 2 1 0.156

              Cobalt ug/g 0.54 0.08 0.02 0.156

              Copper ug/g 6.0 0.9 0.1 0.156

              Iron ug/g 750 80 5 0.156

              Lead ug/g 0.54 0.08 0.02 0.156

              Manganese ug/g 45 4 0.2 0.156

              Mercury ug/g <0.01 0.01 0.156

              Molybdenum ug/g 0.3 0.2 0.2 0.156

              Nickel ug/g 5.0 0.8 0.1 0.156

              Selenium ug/g 4.6 0.7 0.1 0.156

              Silver ug/g 0.04 0.03 0.02 0.156

              Strontium ug/g 61 6 0.2 0.156

              Thallium ug/g <0.1 0.1 0.156

              Tin ug/g <0.1 0.1 0.156

              Titanium ug/g 12 1 0.1 0.156

              Uranium ug/g 0.37 0.06 0.01 0.156

              Vanadium ug/g 3.4 0.8 0.2 0.156

              Zinc ug/g 160 20 1 0.156

   Lab Section 6

              Moisture % 70.60 7 0.02 0.156

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037112
Sep 06, 2018
Freeze Dried Tissue 0.5g to 50mL
09/06/2018 RG_HENUP3_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 820 100 20 0.5039

              Antimony ug/g <1 1 0.5039

              Arsenic ug/g 0.9 0.5 0.5 0.5039

              Barium ug/g 8.0 2 0.5 0.5039

              Beryllium ug/g <0.1 0.1 0.5039

              Boron ug/g <10 10 0.5039

              Cadmium ug/g 0.5 0.1 0.1 0.5039

              Chromium ug/g <5 5 0.5039

              Cobalt ug/g 0.3 0.1 0.1 0.5039

              Copper ug/g 7.9 2 0.5 0.5039

              Iron ug/g 520 80 20 0.5039

              Lead ug/g 0.4 0.2 0.1 0.5039

              Manganese ug/g 39 6 1 0.5039

              Mercury ug/g <0.05 0.05 0.5039

              Molybdenum ug/g <1 1 0.5039

              Nickel ug/g 4.0 0.5 0.5 0.5039

              Selenium ug/g 4.8 1 0.5 0.5039

              Silver ug/g <0.1 0.1 0.5039

              Strontium ug/g 20 3 1 0.5039

              Thallium ug/g <0.5 0.5 0.5039

              Tin ug/g <0.5 0.5 0.5039

              Titanium ug/g 6.3 2 0.5 0.5039

              Uranium ug/g 0.24 0.1 0.05 0.5039

              Vanadium ug/g 2 1 1 0.5039

              Zinc ug/g 170 20 5 0.5039

   Lab Section 6

              Moisture % 82.01 8 0.02 0.5039

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037113
Sep 06, 2018
Freeze Dried Tissue 0.2g to 50mL
09/06/2018 RG_FOUEW1_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5800 600 50 0.1656

              Antimony ug/g <0.2 0.2 0.1656

              Arsenic ug/g 1.3 0.3 0.1 0.1656

              Barium ug/g 165 20 0.1 0.1656

              Beryllium ug/g 0.19 0.06 0.02 0.1656

              Boron ug/g 9 4 2 0.1656

              Cadmium ug/g 1.7 0.2 0.02 0.1656

              Chromium ug/g 8 3 1 0.1656

              Cobalt ug/g 1.6 0.2 0.02 0.1656

              Copper ug/g 13 1 0.1 0.1656

              Iron ug/g 2800 400 50 0.1656

              Lead ug/g 1.5 0.2 0.02 0.1656

              Manganese ug/g 160 20 0.2 0.1656

              Mercury ug/g 0.01 0.01 0.01 0.1656

              Molybdenum ug/g 0.3 0.2 0.2 0.1656

              Nickel ug/g 7.8 1 0.1 0.1656

              Selenium ug/g 7.6 1 0.1 0.1656

              Silver ug/g 0.15 0.05 0.02 0.1656

              Strontium ug/g 94 9 0.2 0.1656

              Thallium ug/g 0.1 0.1 0.1 0.1656

              Tin ug/g 0.1 0.1 0.1 0.1656

              Titanium ug/g 28 3 0.1 0.1656

              Uranium ug/g 0.28 0.04 0.01 0.1656

              Vanadium ug/g 16 2 0.2 0.1656

              Zinc ug/g 250 20 1 0.1656

   Lab Section 6

              Moisture % 77.43 8 0.02 0.1656

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037114
Sep 06, 2018
Freeze Dried Tissue 0.2g to 50mL
09/06/2018 RG_FOUEW2_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 10100 2000 500 0.3423

              Antimony ug/g <2 2 0.3423

              Arsenic ug/g 2 1 1 0.3423

              Barium ug/g 94 10 1 0.3423

              Beryllium ug/g 0.3 0.2 0.2 0.3423

              Boron ug/g <20 20 0.3423

              Cadmium ug/g 1.2 0.5 0.2 0.3423

              Chromium ug/g 10 10 10 0.3423

              Cobalt ug/g 2.2 0.6 0.2 0.3423

              Copper ug/g 16 4 1 0.3423

              Iron ug/g 4800 700 50 0.3423

              Lead ug/g 2.8 0.7 0.2 0.3423

              Manganese ug/g 180 30 2 0.3423

              Mercury ug/g <0.1 0.1 0.3423

              Molybdenum ug/g <2 2 0.3423

              Nickel ug/g 19 5 1 0.3423

              Selenium ug/g 7 2 1 0.3423

              Silver ug/g <0.2 0.2 0.3423

              Strontium ug/g 27 7 2 0.3423

              Thallium ug/g <1 1 0.3423

              Tin ug/g <1 1 0.3423

              Titanium ug/g 58 9 1 0.3423

              Uranium ug/g 0.6 0.2 0.1 0.3423

              Vanadium ug/g 29 7 2 0.3423

              Zinc ug/g 110 30 10 0.3423

   Lab Section 6

              Moisture % 82.62 8 0.02 0.3423

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037115
Sep 06, 2018
Freeze Dried Tissue 0.5g to 50mL
09/06/2018 RG_FOUEW3_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 12100 2000 200 0.5052

              Antimony ug/g <1 1 0.5052

              Arsenic ug/g 2.9 0.5 0.5 0.5052

              Barium ug/g 120 10 0.5 0.5052

              Beryllium ug/g 0.5 0.1 0.1 0.5052

              Boron ug/g 20 10 10 0.5052

              Cadmium ug/g 1.4 0.4 0.1 0.5052

              Chromium ug/g 18 9 5 0.5052

              Cobalt ug/g 3.1 0.5 0.1 0.5052

              Copper ug/g 14 2 0.5 0.5052

              Iron ug/g 9700 1000 200 0.5052

              Lead ug/g 3.5 0.5 0.1 0.5052

              Manganese ug/g 280 30 1 0.5052

              Mercury ug/g <0.05 0.05 0.5052

              Molybdenum ug/g <1 1 0.5052

              Nickel ug/g 17 2 0.5 0.5052

              Selenium ug/g 5.0 1 0.5 0.5052

              Silver ug/g 0.1 0.1 0.1 0.5052

              Strontium ug/g 40 6 1 0.5052

              Thallium ug/g <0.5 0.5 0.5052

              Tin ug/g <0.5 0.5 0.5052

              Titanium ug/g 49 7 0.5 0.5052

              Uranium ug/g 0.68 0.2 0.05 0.5052

              Vanadium ug/g 41 6 1 0.5052

              Zinc ug/g 150 20 5 0.5052

   Lab Section 6

              Moisture % 72.00 7 0.02 0.5052

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037116
Sep 07, 2018
Freeze Dried Tissue 0.05g to 50mL
09/07/2018 RG_FOUKI1_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 200 20 0.0888

              Antimony ug/g <1 1 0.0888

              Arsenic ug/g 1.3 0.8 0.5 0.0888

              Barium ug/g 22 3 0.5 0.0888

              Beryllium ug/g <0.1 0.1 0.0888

              Boron ug/g <10 10 0.0888

              Cadmium ug/g 6.2 0.9 0.1 0.0888

              Chromium ug/g <5 5 0.0888

              Cobalt ug/g 3.1 0.5 0.1 0.0888

              Copper ug/g 16 2 0.5 0.0888

              Iron ug/g 1200 200 20 0.0888

              Lead ug/g 0.8 0.3 0.1 0.0888

              Manganese ug/g 250 20 1 0.0888

              Mercury ug/g <0.05 0.05 0.0888

              Molybdenum ug/g <1 1 0.0888

              Nickel ug/g 13 2 0.5 0.0888

              Selenium ug/g 9.4 2 0.5 0.0888

              Silver ug/g 0.1 0.1 0.1 0.0888

              Strontium ug/g 6 2 1 0.0888

              Thallium ug/g <0.5 0.5 0.0888

              Tin ug/g <0.5 0.5 0.0888

              Titanium ug/g 12 2 0.5 0.0888

              Uranium ug/g 0.10 0.07 0.05 0.0888

              Vanadium ug/g 6 2 1 0.0888

              Zinc ug/g 320 50 5 0.0888

   Lab Section 6

              Moisture % 81.36 8 0.02 0.0888

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037117
Sep 07, 2018
Freeze Dried Tissue 0.05g to 50mL
09/07/2018 RG_FOUKI2_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.1039

              Antimony ug/g <1 1 0.1039

              Arsenic ug/g 0.8 0.6 0.5 0.1039

              Barium ug/g 21 3 0.5 0.1039

              Beryllium ug/g <0.1 0.1 0.1039

              Boron ug/g <10 10 0.1039

              Cadmium ug/g 3.1 0.5 0.1 0.1039

              Chromium ug/g <5 5 0.1039

              Cobalt ug/g 1.9 0.5 0.1 0.1039

              Copper ug/g 16 2 0.5 0.1039

              Iron ug/g 650 100 20 0.1039

              Lead ug/g 0.3 0.2 0.1 0.1039

              Manganese ug/g 330 30 1 0.1039

              Mercury ug/g <0.05 0.05 0.1039

              Molybdenum ug/g <1 1 0.1039

              Nickel ug/g 10 2 0.5 0.1039

              Selenium ug/g 10 2 0.5 0.1039

              Silver ug/g 0.1 0.1 0.1 0.1039

              Strontium ug/g 5 2 1 0.1039

              Thallium ug/g <0.5 0.5 0.1039

              Tin ug/g <0.5 0.5 0.1039

              Titanium ug/g 7.1 2 0.5 0.1039

              Uranium ug/g 0.11 0.07 0.05 0.1039

              Vanadium ug/g 3 2 1 0.1039

              Zinc ug/g 230 30 5 0.1039

   Lab Section 6

              Moisture % 79.93 8 0.02 0.1039

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037118
Sep 07, 2018
Freeze Dried Tissue 0.05g to 50mL
09/07/2018 RG_FOUKI3_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3300 800 200 0.0956

              Antimony ug/g <1 1 0.0956

              Arsenic ug/g 1.3 0.8 0.5 0.0956

              Barium ug/g 54 5 0.5 0.0956

              Beryllium ug/g 0.1 0.1 0.1 0.0956

              Boron ug/g <10 10 0.0956

              Cadmium ug/g 4.6 0.7 0.1 0.0956

              Chromium ug/g <5 5 0.0956

              Cobalt ug/g 3.8 0.6 0.1 0.0956

              Copper ug/g 17 2 0.5 0.0956

              Iron ug/g 2300 200 20 0.0956

              Lead ug/g 1.2 0.3 0.1 0.0956

              Manganese ug/g 620 60 1 0.0956

              Mercury ug/g <0.05 0.05 0.0956

              Molybdenum ug/g <1 1 0.0956

              Nickel ug/g 17 2 0.5 0.0956

              Selenium ug/g 11 2 0.5 0.0956

              Silver ug/g 0.1 0.1 0.1 0.0956

              Strontium ug/g 14 4 1 0.0956

              Thallium ug/g <0.5 0.5 0.0956

              Tin ug/g <0.5 0.5 0.0956

              Titanium ug/g 16 2 0.5 0.0956

              Uranium ug/g 0.29 0.1 0.05 0.0956

              Vanadium ug/g 10 2 1 0.0956

              Zinc ug/g 240 40 5 0.0956

   Lab Section 6

              Moisture % 80.36 8 0.02 0.0956

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037119
Sep 07, 2018
Freeze Dried Tissue 0.5g to 50mL
09/07/2018 RG_FO26-1_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2500 200 20 0.4749

              Antimony ug/g <1 1 0.4749

              Arsenic ug/g 1.5 0.5 0.5 0.4749

              Barium ug/g 32 5 0.5 0.4749

              Beryllium ug/g <0.1 0.1 0.4749

              Boron ug/g <10 10 0.4749

              Cadmium ug/g 0.6 0.1 0.1 0.4749

              Chromium ug/g <5 5 0.4749

              Cobalt ug/g 0.8 0.1 0.1 0.4749

              Copper ug/g 9.9 2 0.5 0.4749

              Iron ug/g 1500 200 20 0.4749

              Lead ug/g 0.8 0.3 0.1 0.4749

              Manganese ug/g 120 10 1 0.4749

              Mercury ug/g <0.05 0.05 0.4749

              Molybdenum ug/g <1 1 0.4749

              Nickel ug/g 3.4 0.5 0.5 0.4749

              Selenium ug/g 3.4 1 0.5 0.4749

              Silver ug/g <0.1 0.1 0.4749

              Strontium ug/g 7 2 1 0.4749

              Thallium ug/g <0.5 0.5 0.4749

              Tin ug/g <0.5 0.5 0.4749

              Titanium ug/g 22 3 0.5 0.4749

              Uranium ug/g 0.12 0.08 0.05 0.4749

              Vanadium ug/g 8 3 1 0.4749

              Zinc ug/g 130 20 5 0.4749

   Lab Section 6

              Moisture % 79.39 8 0.02 0.4749

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037120
Sep 07, 2018
Freeze Dried Tissue 0.5g to 50mL
09/07/2018 RG_FO26-2_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.5009

              Antimony ug/g <1 1 0.5009

              Arsenic ug/g 1.1 0.5 0.5 0.5009

              Barium ug/g 24 4 0.5 0.5009

              Beryllium ug/g <0.1 0.1 0.5009

              Boron ug/g <10 10 0.5009

              Cadmium ug/g 0.5 0.1 0.1 0.5009

              Chromium ug/g <5 5 0.5009

              Cobalt ug/g 0.4 0.1 0.1 0.5009

              Copper ug/g 9.9 2 0.5 0.5009

              Iron ug/g 700 100 20 0.5009

              Lead ug/g 0.5 0.2 0.1 0.5009

              Manganese ug/g 79 10 1 0.5009

              Mercury ug/g <0.05 0.05 0.5009

              Molybdenum ug/g <1 1 0.5009

              Nickel ug/g 1.8 0.5 0.5 0.5009

              Selenium ug/g 4.1 1 0.5 0.5009

              Silver ug/g <0.1 0.1 0.5009

              Strontium ug/g 7 2 1 0.5009

              Thallium ug/g <0.5 0.5 0.5009

              Tin ug/g <0.5 0.5 0.5009

              Titanium ug/g 16 2 0.5 0.5009

              Uranium ug/g 0.10 0.07 0.05 0.5009

              Vanadium ug/g 4 2 1 0.5009

              Zinc ug/g 130 20 5 0.5009

   Lab Section 6

              Moisture % 81.42 8 0.02 0.5009

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037121
Sep 07, 2018
Freeze Dried Tissue 0.5g to 50mL
09/07/2018 RG_FO26-3_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2300 200 20 0.5038

              Antimony ug/g <1 1 0.5038

              Arsenic ug/g 1.4 0.5 0.5 0.5038

              Barium ug/g 36 5 0.5 0.5038

              Beryllium ug/g <0.1 0.1 0.5038

              Boron ug/g <10 10 0.5038

              Cadmium ug/g 0.7 0.1 0.1 0.5038

              Chromium ug/g <5 5 0.5038

              Cobalt ug/g 0.9 0.1 0.1 0.5038

              Copper ug/g 11 2 0.5 0.5038

              Iron ug/g 1500 200 20 0.5038

              Lead ug/g 1.0 0.2 0.1 0.5038

              Manganese ug/g 130 10 1 0.5038

              Mercury ug/g <0.05 0.05 0.5038

              Molybdenum ug/g <1 1 0.5038

              Nickel ug/g 3.5 0.5 0.5 0.5038

              Selenium ug/g 3.8 1 0.5 0.5038

              Silver ug/g <0.1 0.1 0.5038

              Strontium ug/g 12 3 1 0.5038

              Thallium ug/g <0.5 0.5 0.5038

              Tin ug/g <0.5 0.5 0.5038

              Titanium ug/g 26 4 0.5 0.5038

              Uranium ug/g 0.17 0.09 0.05 0.5038

              Vanadium ug/g 7 2 1 0.5038

              Zinc ug/g 130 20 5 0.5038

   Lab Section 6

              Moisture % 81.50 8 0.02 0.5038

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037122
Sep 08, 2018
Freeze Dried Tissue 0.2g to 50mL
09/08/2018 RG_FO22-1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2600 400 50 0.2855

              Antimony ug/g <2 2 0.2855

              Arsenic ug/g <1 1 0.2855

              Barium ug/g 33 5 1 0.2855

              Beryllium ug/g <0.2 0.2 0.2855

              Boron ug/g <20 20 0.2855

              Cadmium ug/g 1.1 0.4 0.2 0.2855

              Chromium ug/g <10 10 0.2855

              Cobalt ug/g 1.2 0.5 0.2 0.2855

              Copper ug/g 13 3 1 0.2855

              Iron ug/g 2000 300 50 0.2855

              Lead ug/g 0.9 0.4 0.2 0.2855

              Manganese ug/g 160 20 2 0.2855

              Mercury ug/g <0.1 0.1 0.2855

              Molybdenum ug/g <2 2 0.2855

              Nickel ug/g 7 2 1 0.2855

              Selenium ug/g 7 2 1 0.2855

              Silver ug/g <0.2 0.2 0.2855

              Strontium ug/g 8 4 2 0.2855

              Thallium ug/g <1 1 0.2855

              Tin ug/g <1 1 0.2855

              Titanium ug/g 34 5 1 0.2855

              Uranium ug/g 0.2 0.1 0.1 0.2855

              Vanadium ug/g 8 4 2 0.2855

              Zinc ug/g 110 30 10 0.2855

   Lab Section 6

              Moisture % 86.29 9 0.02 0.2855

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG

Page 17 of 51

SRC Group # 2018-11603

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037123
Sep 08, 2018
Freeze Dried Tissue 0.5g to 50mL
09/08/2018 RG_FO22-2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4400 400 20 0.5081

              Antimony ug/g <1 1 0.5081

              Arsenic ug/g 1.6 0.5 0.5 0.5081

              Barium ug/g 53 5 0.5 0.5081

              Beryllium ug/g 0.2 0.1 0.1 0.5081

              Boron ug/g <10 10 0.5081

              Cadmium ug/g 1.0 0.2 0.1 0.5081

              Chromium ug/g 7 6 5 0.5081

              Cobalt ug/g 1.7 0.4 0.1 0.5081

              Copper ug/g 15 2 0.5 0.5081

              Iron ug/g 3100 300 20 0.5081

              Lead ug/g 1.6 0.4 0.1 0.5081

              Manganese ug/g 220 20 1 0.5081

              Mercury ug/g <0.05 0.05 0.5081

              Molybdenum ug/g <1 1 0.5081

              Nickel ug/g 14 2 0.5 0.5081

              Selenium ug/g 9.2 2 0.5 0.5081

              Silver ug/g 0.1 0.1 0.1 0.5081

              Strontium ug/g 12 3 1 0.5081

              Thallium ug/g <0.5 0.5 0.5081

              Tin ug/g <0.5 0.5 0.5081

              Titanium ug/g 29 4 0.5 0.5081

              Uranium ug/g 0.23 0.1 0.05 0.5081

              Vanadium ug/g 14 4 1 0.5081

              Zinc ug/g 130 20 5 0.5081

   Lab Section 6

              Moisture % 84.66 8 0.02 0.5081

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037124
Sep 08, 2018
Freeze Dried Tissue 0.2g to 50mL
09/08/2018 RG_FO22-3_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5500 600 50 0.309

              Antimony ug/g <2 2 0.309

              Arsenic ug/g 2 1 1 0.309

              Barium ug/g 64 10 1 0.309

              Beryllium ug/g 0.2 0.2 0.2 0.309

              Boron ug/g <20 20 0.309

              Cadmium ug/g 2.0 0.5 0.2 0.309

              Chromium ug/g <10 10 0.309

              Cobalt ug/g 2.1 0.5 0.2 0.309

              Copper ug/g 16 4 1 0.309

              Iron ug/g 4000 600 50 0.309

              Lead ug/g 1.9 0.6 0.2 0.309

              Manganese ug/g 210 20 2 0.309

              Mercury ug/g <0.1 0.1 0.309

              Molybdenum ug/g <2 2 0.309

              Nickel ug/g 12 3 1 0.309

              Selenium ug/g 7 2 1 0.309

              Silver ug/g <0.2 0.2 0.309

              Strontium ug/g 17 6 2 0.309

              Thallium ug/g <1 1 0.309

              Tin ug/g <1 1 0.309

              Titanium ug/g 39 6 1 0.309

              Uranium ug/g 0.3 0.2 0.1 0.309

              Vanadium ug/g 19 6 2 0.309

              Zinc ug/g 120 30 10 0.309

   Lab Section 6

              Moisture % 86.63 9 0.02 0.309

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG

Page 19 of 51

SRC Group # 2018-11603

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037125
Sep 08, 2018
Freeze Dried Tissue 0.5g to 50mL
09/08/2018 RG_FO22-4_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4800 500 20 0.4401

              Antimony ug/g <1 1 0.4401

              Arsenic ug/g 1.8 0.5 0.5 0.4401

              Barium ug/g 61 6 0.5 0.4401

              Beryllium ug/g 0.2 0.1 0.1 0.4401

              Boron ug/g <10 10 0.4401

              Cadmium ug/g 1.6 0.4 0.1 0.4401

              Chromium ug/g 8 6 5 0.4401

              Cobalt ug/g 1.9 0.5 0.1 0.4401

              Copper ug/g 13 2 0.5 0.4401

              Iron ug/g 3700 400 20 0.4401

              Lead ug/g 1.8 0.4 0.1 0.4401

              Manganese ug/g 200 20 1 0.4401

              Mercury ug/g <0.05 0.05 0.4401

              Molybdenum ug/g <1 1 0.4401

              Nickel ug/g 13 2 0.5 0.4401

              Selenium ug/g 8.9 2 0.5 0.4401

              Silver ug/g 0.1 0.1 0.1 0.4401

              Strontium ug/g 17 4 1 0.4401

              Thallium ug/g <0.5 0.5 0.4401

              Tin ug/g <0.5 0.5 0.4401

              Titanium ug/g 30 4 0.5 0.4401

              Uranium ug/g 0.33 0.1 0.05 0.4401

              Vanadium ug/g 16 4 1 0.4401

              Zinc ug/g 94 20 5 0.4401

   Lab Section 6

              Moisture % 85.43 8 0.02 0.4401

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037126
Sep 08, 2018
Freeze Dried Tissue 0.5g to 50mL
09/08/2018 RG_FO22-5_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 6200 900 200 0.5039

              Antimony ug/g <1 1 0.5039

              Arsenic ug/g 1.8 0.5 0.5 0.5039

              Barium ug/g 64 6 0.5 0.5039

              Beryllium ug/g 0.2 0.1 0.1 0.5039

              Boron ug/g 10 10 10 0.5039

              Cadmium ug/g 1.5 0.4 0.1 0.5039

              Chromium ug/g 10 7 5 0.5039

              Cobalt ug/g 1.9 0.5 0.1 0.5039

              Copper ug/g 16 2 0.5 0.5039

              Iron ug/g 3900 400 20 0.5039

              Lead ug/g 2.1 0.3 0.1 0.5039

              Manganese ug/g 190 20 1 0.5039

              Mercury ug/g <0.05 0.05 0.5039

              Molybdenum ug/g <1 1 0.5039

              Nickel ug/g 14 2 0.5 0.5039

              Selenium ug/g 7.6 2 0.5 0.5039

              Silver ug/g 0.2 0.1 0.1 0.5039

              Strontium ug/g 16 4 1 0.5039

              Thallium ug/g <0.5 0.5 0.5039

              Tin ug/g <0.5 0.5 0.5039

              Titanium ug/g 37 6 0.5 0.5039

              Uranium ug/g 0.32 0.1 0.05 0.5039

              Vanadium ug/g 20 3 1 0.5039

              Zinc ug/g 86 20 5 0.5039

   Lab Section 6

              Moisture % 85.16 8 0.02 0.5039

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037127
Sep 08, 2018
Freeze Dried Tissue 0.05g to 50mL
09/08/2018 RG_FOBKS1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 440 70 20 0.0881

              Antimony ug/g <1 1 0.0881

              Arsenic ug/g <0.5 0.5 0.0881

              Barium ug/g 7.1 2 0.5 0.0881

              Beryllium ug/g <0.1 0.1 0.0881

              Boron ug/g <10 10 0.0881

              Cadmium ug/g 2.7 0.4 0.1 0.0881

              Chromium ug/g <5 5 0.0881

              Cobalt ug/g 1.1 0.3 0.1 0.0881

              Copper ug/g 16 2 0.5 0.0881

              Iron ug/g 360 90 20 0.0881

              Lead ug/g 0.2 0.1 0.1 0.0881

              Manganese ug/g 53 8 1 0.0881

              Mercury ug/g <0.05 0.05 0.0881

              Molybdenum ug/g <1 1 0.0881

              Nickel ug/g 3.8 1 0.5 0.0881

              Selenium ug/g 11 2 0.5 0.0881

              Silver ug/g 0.2 0.1 0.1 0.0881

              Strontium ug/g 3 2 1 0.0881

              Thallium ug/g <0.5 0.5 0.0881

              Tin ug/g <0.5 0.5 0.0881

              Titanium ug/g 3.1 1 0.5 0.0881

              Uranium ug/g <0.05 0.05 0.0881

              Vanadium ug/g 1 1 1 0.0881

              Zinc ug/g 470 70 5 0.0881

   Lab Section 6

              Moisture % 67.54 7 0.02 0.0881

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037128
Sep 08, 2018
Freeze Dried Tissue 0.05g to 50mL
09/08/2018 RG_FOBKS2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 760 100 20 0.0975

              Antimony ug/g <1 1 0.0975

              Arsenic ug/g 0.5 0.5 0.5 0.0975

              Barium ug/g 14 2 0.5 0.0975

              Beryllium ug/g <0.1 0.1 0.0975

              Boron ug/g <10 10 0.0975

              Cadmium ug/g 3.4 0.5 0.1 0.0975

              Chromium ug/g <5 5 0.0975

              Cobalt ug/g 1.2 0.3 0.1 0.0975

              Copper ug/g 19 3 0.5 0.0975

              Iron ug/g 640 100 20 0.0975

              Lead ug/g 0.3 0.2 0.1 0.0975

              Manganese ug/g 97 10 1 0.0975

              Mercury ug/g <0.05 0.05 0.0975

              Molybdenum ug/g <1 1 0.0975

              Nickel ug/g 5.0 1 0.5 0.0975

              Selenium ug/g 10 2 0.5 0.0975

              Silver ug/g 0.2 0.1 0.1 0.0975

              Strontium ug/g 5 2 1 0.0975

              Thallium ug/g <0.5 0.5 0.0975

              Tin ug/g <0.5 0.5 0.0975

              Titanium ug/g 9.1 2 0.5 0.0975

              Uranium ug/g 0.06 0.06 0.05 0.0975

              Vanadium ug/g 3 2 1 0.0975

              Zinc ug/g 370 60 5 0.0975

   Lab Section 6

              Moisture % 71.11 7 0.02 0.0975

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037129
Sep 08, 2018
Freeze Dried Tissue 0.05g to 50mL
09/08/2018 RG_FOBKS3_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 970 100 20 0.098

              Antimony ug/g <1 1 0.098

              Arsenic ug/g 0.8 0.6 0.5 0.098

              Barium ug/g 17 2 0.5 0.098

              Beryllium ug/g <0.1 0.1 0.098

              Boron ug/g <10 10 0.098

              Cadmium ug/g 4.2 0.6 0.1 0.098

              Chromium ug/g <5 5 0.098

              Cobalt ug/g 2.0 0.3 0.1 0.098

              Copper ug/g 23 3 0.5 0.098

              Iron ug/g 790 100 20 0.098

              Lead ug/g 0.4 0.2 0.1 0.098

              Manganese ug/g 86 10 1 0.098

              Mercury ug/g <0.05 0.05 0.098

              Molybdenum ug/g <1 1 0.098

              Nickel ug/g 7.2 2 0.5 0.098

              Selenium ug/g 9.9 2 0.5 0.098

              Silver ug/g 0.1 0.1 0.1 0.098

              Strontium ug/g 6 2 1 0.098

              Thallium ug/g <0.5 0.5 0.098

              Tin ug/g <0.5 0.5 0.098

              Titanium ug/g 9.1 2 0.5 0.098

              Uranium ug/g 0.07 0.06 0.05 0.098

              Vanadium ug/g 3 2 1 0.098

              Zinc ug/g 280 40 5 0.098

   Lab Section 6

              Moisture % 80.92 8 0.02 0.098

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037130
Sep 09, 2018
Freeze Dried Tissue 0.5g to 50mL
09/09/2018 RG_FRUPO1_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1900 300 20 0.5049

              Antimony ug/g <1 1 0.5049

              Arsenic ug/g 0.7 0.5 0.5 0.5049

              Barium ug/g 30 4 0.5 0.5049

              Beryllium ug/g <0.1 0.1 0.5049

              Boron ug/g <10 10 0.5049

              Cadmium ug/g 2.0 0.3 0.1 0.5049

              Chromium ug/g <5 5 0.5049

              Cobalt ug/g 1.1 0.3 0.1 0.5049

              Copper ug/g 14 2 0.5 0.5049

              Iron ug/g 1400 200 20 0.5049

              Lead ug/g 0.7 0.2 0.1 0.5049

              Manganese ug/g 100 10 1 0.5049

              Mercury ug/g <0.05 0.05 0.5049

              Molybdenum ug/g <1 1 0.5049

              Nickel ug/g 8.9 2 0.5 0.5049

              Selenium ug/g 7.5 2 0.5 0.5049

              Silver ug/g <0.1 0.1 0.5049

              Strontium ug/g 10 2 1 0.5049

              Thallium ug/g <0.5 0.5 0.5049

              Tin ug/g <0.5 0.5 0.5049

              Titanium ug/g 13 2 0.5 0.5049

              Uranium ug/g 0.20 0.1 0.05 0.5049

              Vanadium ug/g 7 2 1 0.5049

              Zinc ug/g 150 20 5 0.5049

   Lab Section 6

              Moisture % 82.60 8 0.02 0.5049

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037131
Sep 09, 2018
Freeze Dried Tissue 0.05g to 50mL
09/09/2018 RG_FRUPO2_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 510 80 20 0.1176

              Antimony ug/g <1 1 0.1176

              Arsenic ug/g <0.5 0.5 0.1176

              Barium ug/g 12 2 0.5 0.1176

              Beryllium ug/g <0.1 0.1 0.1176

              Boron ug/g <10 10 0.1176

              Cadmium ug/g 4.3 0.6 0.1 0.1176

              Chromium ug/g <5 5 0.1176

              Cobalt ug/g 2.0 0.3 0.1 0.1176

              Copper ug/g 14 2 0.5 0.1176

              Iron ug/g 420 60 20 0.1176

              Lead ug/g 0.2 0.1 0.1 0.1176

              Manganese ug/g 49 7 1 0.1176

              Mercury ug/g <0.05 0.05 0.1176

              Molybdenum ug/g <1 1 0.1176

              Nickel ug/g 2.7 1 0.5 0.1176

              Selenium ug/g 9.7 2 0.5 0.1176

              Silver ug/g <0.1 0.1 0.1176

              Strontium ug/g 4 2 1 0.1176

              Thallium ug/g <0.5 0.5 0.1176

              Tin ug/g <0.5 0.5 0.1176

              Titanium ug/g 4.2 1 0.5 0.1176

              Uranium ug/g 0.06 0.06 0.05 0.1176

              Vanadium ug/g 2 1 1 0.1176

              Zinc ug/g 220 30 5 0.1176

   Lab Section 6

              Moisture % 76.89 8 0.02 0.1176

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037132
Sep 09, 2018
Freeze Dried Tissue 0.05g to 50mL
09/09/2018 RG_FRUPO3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 320 80 20 0.1368

              Antimony ug/g <1 1 0.1368

              Arsenic ug/g <0.5 0.5 0.1368

              Barium ug/g 8.0 2 0.5 0.1368

              Beryllium ug/g <0.1 0.1 0.1368

              Boron ug/g <10 10 0.1368

              Cadmium ug/g 4.5 0.7 0.1 0.1368

              Chromium ug/g <5 5 0.1368

              Cobalt ug/g 2.1 0.3 0.1 0.1368

              Copper ug/g 15 2 0.5 0.1368

              Iron ug/g 280 70 20 0.1368

              Lead ug/g 0.1 0.1 0.1 0.1368

              Manganese ug/g 58 9 1 0.1368

              Mercury ug/g <0.05 0.05 0.1368

              Molybdenum ug/g <1 1 0.1368

              Nickel ug/g 2.2 1 0.5 0.1368

              Selenium ug/g 8.7 2 0.5 0.1368

              Silver ug/g <0.1 0.1 0.1368

              Strontium ug/g 2 1 1 0.1368

              Thallium ug/g <0.5 0.5 0.1368

              Tin ug/g <0.5 0.5 0.1368

              Titanium ug/g 4.3 1 0.5 0.1368

              Uranium ug/g <0.05 0.05 0.1368

              Vanadium ug/g 1 1 1 0.1368

              Zinc ug/g 180 30 5 0.1368

   Lab Section 6

              Moisture % 77.68 8 0.02 0.1368

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037133
Sep 09, 2018
Freeze Dried Tissue 0.5g to 50mL
09/09/2018 RG_FOBCP1_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 200 50 20 0.4685

              Antimony ug/g <1 1 0.4685

              Arsenic ug/g <0.5 0.5 0.4685

              Barium ug/g 17 2 0.5 0.4685

              Beryllium ug/g <0.1 0.1 0.4685

              Boron ug/g <10 10 0.4685

              Cadmium ug/g 1.2 0.3 0.1 0.4685

              Chromium ug/g <5 5 0.4685

              Cobalt ug/g 0.6 0.1 0.1 0.4685

              Copper ug/g 18 3 0.5 0.4685

              Iron ug/g 190 60 20 0.4685

              Lead ug/g 0.1 0.1 0.1 0.4685

              Manganese ug/g 62 9 1 0.4685

              Mercury ug/g <0.05 0.05 0.4685

              Molybdenum ug/g <1 1 0.4685

              Nickel ug/g 7.1 2 0.5 0.4685

              Selenium ug/g 9.4 2 0.5 0.4685

              Silver ug/g 0.1 0.1 0.1 0.4685

              Strontium ug/g 7 2 1 0.4685

              Thallium ug/g <0.5 0.5 0.4685

              Tin ug/g <0.5 0.5 0.4685

              Titanium ug/g 2.3 0.9 0.5 0.4685

              Uranium ug/g 0.14 0.08 0.05 0.4685

              Vanadium ug/g <1 1 0.4685

              Zinc ug/g 320 50 5 0.4685

   Lab Section 6

              Moisture % 79.27 8 0.02 0.4685

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037134
Sep 09, 2018
Freeze Dried Tissue 0.2g to 50mL
09/09/2018 RG_FOBCP2_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 570 100 50 0.3084

              Antimony ug/g <2 2 0.3084

              Arsenic ug/g <1 1 0.3084

              Barium ug/g 16 4 1 0.3084

              Beryllium ug/g <0.2 0.2 0.3084

              Boron ug/g <20 20 0.3084

              Cadmium ug/g 2.9 0.7 0.2 0.3084

              Chromium ug/g <10 10 0.3084

              Cobalt ug/g 1.1 0.4 0.2 0.3084

              Copper ug/g 21 3 1 0.3084

              Iron ug/g 830 200 50 0.3084

              Lead ug/g 0.4 0.3 0.2 0.3084

              Manganese ug/g 56 8 2 0.3084

              Mercury ug/g <0.1 0.1 0.3084

              Molybdenum ug/g <2 2 0.3084

              Nickel ug/g 9 3 1 0.3084

              Selenium ug/g 8 3 1 0.3084

              Silver ug/g <0.2 0.2 0.3084

              Strontium ug/g 8 4 2 0.3084

              Thallium ug/g <1 1 0.3084

              Tin ug/g <1 1 0.3084

              Titanium ug/g 6 2 1 0.3084

              Uranium ug/g 0.1 0.1 0.1 0.3084

              Vanadium ug/g 2 2 2 0.3084

              Zinc ug/g 520 80 10 0.3084

   Lab Section 6

              Moisture % 79.35 8 0.02 0.3084

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037135
Sep 09, 2018
Freeze Dried Tissue 0.2g to 50mL
09/09/2018 RG_FOBCP3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2200 300 50 0.3065

              Antimony ug/g <2 2 0.3065

              Arsenic ug/g <1 1 0.3065

              Barium ug/g 38 6 1 0.3065

              Beryllium ug/g <0.2 0.2 0.3065

              Boron ug/g <20 20 0.3065

              Cadmium ug/g 2.5 0.6 0.2 0.3065

              Chromium ug/g <10 10 0.3065

              Cobalt ug/g 1.7 0.6 0.2 0.3065

              Copper ug/g 18 4 1 0.3065

              Iron ug/g 1600 200 50 0.3065

              Lead ug/g 0.9 0.4 0.2 0.3065

              Manganese ug/g 120 20 2 0.3065

              Mercury ug/g <0.1 0.1 0.3065

              Molybdenum ug/g <2 2 0.3065

              Nickel ug/g 14 4 1 0.3065

              Selenium ug/g 10 2 1 0.3065

              Silver ug/g <0.2 0.2 0.3065

              Strontium ug/g 14 5 2 0.3065

              Thallium ug/g <1 1 0.3065

              Tin ug/g <1 1 0.3065

              Titanium ug/g 9 3 1 0.3065

              Uranium ug/g 0.2 0.1 0.1 0.3065

              Vanadium ug/g 7 4 2 0.3065

              Zinc ug/g 300 40 10 0.3065

   Lab Section 6

              Moisture % 81.78 8 0.02 0.3065

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037136
Sep 09, 2018
Freeze Dried Tissue 0.2g to 50mL
09/09/2018 RG_FOBCP4_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 450 100 50 0.3046

              Antimony ug/g <2 2 0.3046

              Arsenic ug/g <1 1 0.3046

              Barium ug/g 12 3 1 0.3046

              Beryllium ug/g <0.2 0.2 0.3046

              Boron ug/g <20 20 0.3046

              Cadmium ug/g 2.8 0.7 0.2 0.3046

              Chromium ug/g <10 10 0.3046

              Cobalt ug/g 1.1 0.4 0.2 0.3046

              Copper ug/g 21 3 1 0.3046

              Iron ug/g 340 100 50 0.3046

              Lead ug/g <0.2 0.2 0.3046

              Manganese ug/g 39 10 2 0.3046

              Mercury ug/g <0.1 0.1 0.3046

              Molybdenum ug/g <2 2 0.3046

              Nickel ug/g 8 3 1 0.3046

              Selenium ug/g 8 3 1 0.3046

              Silver ug/g <0.2 0.2 0.3046

              Strontium ug/g 6 3 2 0.3046

              Thallium ug/g <1 1 0.3046

              Tin ug/g <1 1 0.3046

              Titanium ug/g 4 2 1 0.3046

              Uranium ug/g <0.1 0.1 0.3046

              Vanadium ug/g <2 2 0.3046

              Zinc ug/g 310 50 10 0.3046

   Lab Section 6

              Moisture % 80.74 8 0.02 0.3046

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037137
Sep 09, 2018
Freeze Dried Tissue 0.2g to 50mL
09/09/2018 RG_FOBCP5_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 740 70 5 0.1497

              Antimony ug/g <0.2 0.2 0.1497

              Arsenic ug/g 0.5 0.2 0.1 0.1497

              Barium ug/g 20 2 0.1 0.1497

              Beryllium ug/g 0.03 0.02 0.02 0.1497

              Boron ug/g <2 2 0.1497

              Cadmium ug/g 2.4 0.2 0.02 0.1497

              Chromium ug/g 1 1 1 0.1497

              Cobalt ug/g 1.3 0.2 0.02 0.1497

              Copper ug/g 26 3 0.1 0.1497

              Iron ug/g 520 50 5 0.1497

              Lead ug/g 0.37 0.09 0.02 0.1497

              Manganese ug/g 73 7 0.2 0.1497

              Mercury ug/g 0.01 0.01 0.01 0.1497

              Molybdenum ug/g 0.3 0.2 0.2 0.1497

              Nickel ug/g 10 1 0.1 0.1497

              Selenium ug/g 7.9 1 0.1 0.1497

              Silver ug/g 0.12 0.05 0.02 0.1497

              Strontium ug/g 8.9 1 0.2 0.1497

              Thallium ug/g <0.1 0.1 0.1497

              Tin ug/g <0.1 0.1 0.1497

              Titanium ug/g 4.6 0.7 0.1 0.1497

              Uranium ug/g 0.18 0.04 0.01 0.1497

              Vanadium ug/g 2.8 0.7 0.2 0.1497

              Zinc ug/g 220 20 1 0.1497

   Lab Section 6

              Moisture % 83.95 8 0.02 0.1497

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037138
Sep 10, 2018
Freeze Dried Tissue 0.2g to 50mL
09/10/2018 RG_FOBSC1_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 50 0.175

              Antimony ug/g <0.2 0.2 0.175

              Arsenic ug/g 0.6 0.2 0.1 0.175

              Barium ug/g 23 2 0.1 0.175

              Beryllium ug/g 0.06 0.03 0.02 0.175

              Boron ug/g 3 2 2 0.175

              Cadmium ug/g 3.1 0.3 0.02 0.175

              Chromium ug/g 2 1 1 0.175

              Cobalt ug/g 1.4 0.2 0.02 0.175

              Copper ug/g 24 2 0.1 0.175

              Iron ug/g 870 90 5 0.175

              Lead ug/g 0.67 0.1 0.02 0.175

              Manganese ug/g 82 8 0.2 0.175

              Mercury ug/g 0.01 0.01 0.01 0.175

              Molybdenum ug/g 0.3 0.2 0.2 0.175

              Nickel ug/g 8.2 1 0.1 0.175

              Selenium ug/g 9.0 1 0.1 0.175

              Silver ug/g 0.16 0.05 0.02 0.175

              Strontium ug/g 9.4 1 0.2 0.175

              Thallium ug/g <0.1 0.1 0.175

              Tin ug/g <0.1 0.1 0.175

              Titanium ug/g 8.8 1 0.1 0.175

              Uranium ug/g 0.14 0.04 0.01 0.175

              Vanadium ug/g 4.8 0.7 0.2 0.175

              Zinc ug/g 260 30 1 0.175

   Lab Section 6

              Moisture % 86.62 9 0.02 0.175

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037139
Sep 10, 2018
Freeze Dried Tissue 0.5g to 50mL
09/10/2018 RG_FOBSC2_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.4926

              Antimony ug/g <1 1 0.4926

              Arsenic ug/g 0.6 0.5 0.5 0.4926

              Barium ug/g 23 3 0.5 0.4926

              Beryllium ug/g <0.1 0.1 0.4926

              Boron ug/g <10 10 0.4926

              Cadmium ug/g 1.7 0.4 0.1 0.4926

              Chromium ug/g <5 5 0.4926

              Cobalt ug/g 1.1 0.3 0.1 0.4926

              Copper ug/g 17 2 0.5 0.4926

              Iron ug/g 2000 200 20 0.4926

              Lead ug/g 0.6 0.2 0.1 0.4926

              Manganese ug/g 130 10 1 0.4926

              Mercury ug/g <0.05 0.05 0.4926

              Molybdenum ug/g <1 1 0.4926

              Nickel ug/g 7.9 2 0.5 0.4926

              Selenium ug/g 9.0 2 0.5 0.4926

              Silver ug/g 0.1 0.1 0.1 0.4926

              Strontium ug/g 10 2 1 0.4926

              Thallium ug/g <0.5 0.5 0.4926

              Tin ug/g <0.5 0.5 0.4926

              Titanium ug/g 5.4 1 0.5 0.4926

              Uranium ug/g 0.10 0.07 0.05 0.4926

              Vanadium ug/g 5 2 1 0.4926

              Zinc ug/g 300 40 5 0.4926

   Lab Section 6

              Moisture % 79.98 8 0.02 0.4926

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037140
Sep 10, 2018
Freeze Dried Tissue 0.2g to 50mL
09/10/2018 RG_FOBSC3_INV_20180910 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 710 70 5 0.2497

              Antimony ug/g <0.2 0.2 0.2497

              Arsenic ug/g 0.5 0.2 0.1 0.2497

              Barium ug/g 13 1 0.1 0.2497

              Beryllium ug/g 0.02 0.02 0.02 0.2497

              Boron ug/g <2 2 0.2497

              Cadmium ug/g 2.3 0.2 0.02 0.2497

              Chromium ug/g 1 1 1 0.2497

              Cobalt ug/g 1.3 0.2 0.02 0.2497

              Copper ug/g 20 2 0.1 0.2497

              Iron ug/g 550 60 5 0.2497

              Lead ug/g 0.24 0.06 0.02 0.2497

              Manganese ug/g 71 7 0.2 0.2497

              Mercury ug/g 0.02 0.01 0.01 0.2497

              Molybdenum ug/g 0.2 0.2 0.2 0.2497

              Nickel ug/g 6.7 1 0.1 0.2497

              Selenium ug/g 8.2 1 0.1 0.2497

              Silver ug/g 0.17 0.06 0.02 0.2497

              Strontium ug/g 7.7 1 0.2 0.2497

              Thallium ug/g <0.1 0.1 0.2497

              Tin ug/g <0.1 0.1 0.2497

              Titanium ug/g 6.0 0.9 0.1 0.2497

              Uranium ug/g 0.05 0.02 0.01 0.2497

              Vanadium ug/g 2.3 0.6 0.2 0.2497

              Zinc ug/g 450 40 1 0.2497

   Lab Section 6

              Moisture % 72.97 7 0.02 0.2497

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037141
Sep 11, 2018
Freeze Dried Tissue 0.2g to 50mL
09/11/2018 RG_MP1-1_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1000 200 50 0.3296

              Antimony ug/g <2 2 0.3296

              Arsenic ug/g <1 1 0.3296

              Barium ug/g 18 4 1 0.3296

              Beryllium ug/g <0.2 0.2 0.3296

              Boron ug/g <20 20 0.3296

              Cadmium ug/g 2.0 0.5 0.2 0.3296

              Chromium ug/g <10 10 0.3296

              Cobalt ug/g 1.4 0.5 0.2 0.3296

              Copper ug/g 16 4 1 0.3296

              Iron ug/g 580 100 50 0.3296

              Lead ug/g 0.4 0.3 0.2 0.3296

              Manganese ug/g 60 9 2 0.3296

              Mercury ug/g <0.1 0.1 0.3296

              Molybdenum ug/g <2 2 0.3296

              Nickel ug/g 6 2 1 0.3296

              Selenium ug/g 7 2 1 0.3296

              Silver ug/g <0.2 0.2 0.3296

              Strontium ug/g 6 3 2 0.3296

              Thallium ug/g <1 1 0.3296

              Tin ug/g <1 1 0.3296

              Titanium ug/g 8 3 1 0.3296

              Uranium ug/g 0.2 0.1 0.1 0.3296

              Vanadium ug/g 3 2 2 0.3296

              Zinc ug/g 180 40 10 0.3296

   Lab Section 6

              Moisture % 83.81 8 0.02 0.3296

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037142
Sep 11, 2018
Freeze Dried Tissue 0.2g to 50mL
09/11/2018 RG_MP1-2_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 50 0.1781

              Antimony ug/g <0.2 0.2 0.1781

              Arsenic ug/g 0.6 0.2 0.1 0.1781

              Barium ug/g 30 3 0.1 0.1781

              Beryllium ug/g 0.05 0.03 0.02 0.1781

              Boron ug/g 3 2 2 0.1781

              Cadmium ug/g 1.8 0.3 0.02 0.1781

              Chromium ug/g 2 1 1 0.1781

              Cobalt ug/g 3.0 0.3 0.02 0.1781

              Copper ug/g 16 2 0.1 0.1781

              Iron ug/g 850 80 5 0.1781

              Lead ug/g 0.56 0.08 0.02 0.1781

              Manganese ug/g 79 8 0.2 0.1781

              Mercury ug/g 0.01 0.01 0.01 0.1781

              Molybdenum ug/g 0.4 0.3 0.2 0.1781

              Nickel ug/g 6.0 0.9 0.1 0.1781

              Selenium ug/g 8.6 1 0.1 0.1781

              Silver ug/g 0.10 0.04 0.02 0.1781

              Strontium ug/g 9.3 1 0.2 0.1781

              Thallium ug/g <0.1 0.1 0.1781

              Tin ug/g <0.1 0.1 0.1781

              Titanium ug/g 13 1 0.1 0.1781

              Uranium ug/g 0.12 0.03 0.01 0.1781

              Vanadium ug/g 5.4 0.8 0.2 0.1781

              Zinc ug/g 260 30 1 0.1781

   Lab Section 6

              Moisture % 86.05 9 0.02 0.1781

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037143
Sep 11, 2018
Freeze Dried Tissue 0.2g to 50mL
09/11/2018 RG_MP1-3_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2300 300 50 0.265

              Antimony ug/g <2 2 0.265

              Arsenic ug/g <1 1 0.265

              Barium ug/g 29 4 1 0.265

              Beryllium ug/g <0.2 0.2 0.265

              Boron ug/g <20 20 0.265

              Cadmium ug/g 1.7 0.6 0.2 0.265

              Chromium ug/g <10 10 0.265

              Cobalt ug/g 1.9 0.6 0.2 0.265

              Copper ug/g 17 4 1 0.265

              Iron ug/g 1000 200 50 0.265

              Lead ug/g 0.7 0.4 0.2 0.265

              Manganese ug/g 65 10 2 0.265

              Mercury ug/g <0.1 0.1 0.265

              Molybdenum ug/g <2 2 0.265

              Nickel ug/g 7 2 1 0.265

              Selenium ug/g 8 3 1 0.265

              Silver ug/g <0.2 0.2 0.265

              Strontium ug/g 10 4 2 0.265

              Thallium ug/g <1 1 0.265

              Tin ug/g <1 1 0.265

              Titanium ug/g 14 4 1 0.265

              Uranium ug/g 0.1 0.1 0.1 0.265

              Vanadium ug/g 8 4 2 0.265

              Zinc ug/g 200 30 10 0.265

   Lab Section 6

              Moisture % 87.59 9 0.02 0.265

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037144
Sep 11, 2018
Freeze Dried Tissue 0.2g to 50mL
09/11/2018 RG_FOUSH1_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 400 50 0.3938

              Antimony ug/g <2 2 0.3938

              Arsenic ug/g 1 1 1 0.3938

              Barium ug/g 46 7 1 0.3938

              Beryllium ug/g <0.2 0.2 0.3938

              Boron ug/g <20 20 0.3938

              Cadmium ug/g 2.3 0.6 0.2 0.3938

              Chromium ug/g <10 10 0.3938

              Cobalt ug/g 2.2 0.6 0.2 0.3938

              Copper ug/g 17 4 1 0.3938

              Iron ug/g 3000 400 50 0.3938

              Lead ug/g 1.0 0.4 0.2 0.3938

              Manganese ug/g 220 20 2 0.3938

              Mercury ug/g <0.1 0.1 0.3938

              Molybdenum ug/g <2 2 0.3938

              Nickel ug/g 11 3 1 0.3938

              Selenium ug/g 8 3 1 0.3938

              Silver ug/g <0.2 0.2 0.3938

              Strontium ug/g 15 5 2 0.3938

              Thallium ug/g <1 1 0.3938

              Tin ug/g <1 1 0.3938

              Titanium ug/g 16 4 1 0.3938

              Uranium ug/g 0.2 0.1 0.1 0.3938

              Vanadium ug/g 10 4 2 0.3938

              Zinc ug/g 210 30 10 0.3938

   Lab Section 6

              Moisture % 86.52 9 0.02 0.3938

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037145
Sep 11, 2018
Freeze Dried Tissue 0.2g to 50mL
09/11/2018 RG_FOUSH2_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 300 50 0.2772

              Antimony ug/g <2 2 0.2772

              Arsenic ug/g <1 1 0.2772

              Barium ug/g 35 5 1 0.2772

              Beryllium ug/g <0.2 0.2 0.2772

              Boron ug/g <20 20 0.2772

              Cadmium ug/g 2.3 0.6 0.2 0.2772

              Chromium ug/g <10 10 0.2772

              Cobalt ug/g 1.8 0.6 0.2 0.2772

              Copper ug/g 15 4 1 0.2772

              Iron ug/g 2600 400 50 0.2772

              Lead ug/g 0.7 0.4 0.2 0.2772

              Manganese ug/g 200 20 2 0.2772

              Mercury ug/g <0.1 0.1 0.2772

              Molybdenum ug/g <2 2 0.2772

              Nickel ug/g 9 3 1 0.2772

              Selenium ug/g 8 3 1 0.2772

              Silver ug/g <0.2 0.2 0.2772

              Strontium ug/g 9 4 2 0.2772

              Thallium ug/g <1 1 0.2772

              Tin ug/g <1 1 0.2772

              Titanium ug/g 13 3 1 0.2772

              Uranium ug/g 0.2 0.1 0.1 0.2772

              Vanadium ug/g 8 4 2 0.2772

              Zinc ug/g 230 30 10 0.2772

   Lab Section 6

              Moisture % 82.41 8 0.02 0.2772

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037146
Sep 11, 2018
Freeze Dried Tissue 0.5g to 50mL
09/11/2018 RG_FOUSH3_INV_20180911 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2100 200 20 0.4663

              Antimony ug/g <1 1 0.4663

              Arsenic ug/g 0.6 0.5 0.5 0.4663

              Barium ug/g 37 6 0.5 0.4663

              Beryllium ug/g <0.1 0.1 0.4663

              Boron ug/g <10 10 0.4663

              Cadmium ug/g 1.0 0.2 0.1 0.4663

              Chromium ug/g <5 5 0.4663

              Cobalt ug/g 1.2 0.3 0.1 0.4663

              Copper ug/g 15 2 0.5 0.4663

              Iron ug/g 2300 200 20 0.4663

              Lead ug/g 0.6 0.2 0.1 0.4663

              Manganese ug/g 190 20 1 0.4663

              Mercury ug/g <0.05 0.05 0.4663

              Molybdenum ug/g <1 1 0.4663

              Nickel ug/g 6.1 2 0.5 0.4663

              Selenium ug/g 9.1 2 0.5 0.4663

              Silver ug/g <0.1 0.1 0.4663

              Strontium ug/g 8 3 1 0.4663

              Thallium ug/g <0.5 0.5 0.4663

              Tin ug/g <0.5 0.5 0.4663

              Titanium ug/g 14 2 0.5 0.4663

              Uranium ug/g 0.13 0.08 0.05 0.4663

              Vanadium ug/g 8 3 1 0.4663

              Zinc ug/g 220 30 5 0.4663

   Lab Section 6

              Moisture % 81.20 8 0.02 0.4663

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037147
Sep 12, 2018
Freeze Dried Tissue 0.2g to 50mL
09/12/2018 RG_FODNGD1_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 200 50 0.3639

              Antimony ug/g <2 2 0.3639

              Arsenic ug/g <1 1 0.3639

              Barium ug/g 50 8 1 0.3639

              Beryllium ug/g <0.2 0.2 0.3639

              Boron ug/g <20 20 0.3639

              Cadmium ug/g 1.8 0.6 0.2 0.3639

              Chromium ug/g <10 10 0.3639

              Cobalt ug/g 3.0 0.8 0.2 0.3639

              Copper ug/g 15 4 1 0.3639

              Iron ug/g 740 200 50 0.3639

              Lead ug/g 0.5 0.3 0.2 0.3639

              Manganese ug/g 140 20 2 0.3639

              Mercury ug/g <0.1 0.1 0.3639

              Molybdenum ug/g <2 2 0.3639

              Nickel ug/g 11 3 1 0.3639

              Selenium ug/g 9 3 1 0.3639

              Silver ug/g <0.2 0.2 0.3639

              Strontium ug/g 9 4 2 0.3639

              Thallium ug/g <1 1 0.3639

              Tin ug/g <1 1 0.3639

              Titanium ug/g 11 3 1 0.3639

              Uranium ug/g 0.1 0.1 0.1 0.3639

              Vanadium ug/g 4 3 2 0.3639

              Zinc ug/g 200 30 10 0.3639

   Lab Section 6

              Moisture % 78.75 8 0.02 0.3639

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037148
Sep 12, 2018
Freeze Dried Tissue 0.2g to 50mL
09/12/2018 RG_FODNGD2_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 200 50 0.2506

              Antimony ug/g <2 2 0.2506

              Arsenic ug/g <1 1 0.2506

              Barium ug/g 21 3 1 0.2506

              Beryllium ug/g <0.2 0.2 0.2506

              Boron ug/g <20 20 0.2506

              Cadmium ug/g 1.6 0.5 0.2 0.2506

              Chromium ug/g <10 10 0.2506

              Cobalt ug/g 2.5 0.6 0.2 0.2506

              Copper ug/g 15 4 1 0.2506

              Iron ug/g 760 200 50 0.2506

              Lead ug/g 0.5 0.3 0.2 0.2506

              Manganese ug/g 86 10 2 0.2506

              Mercury ug/g <0.1 0.1 0.2506

              Molybdenum ug/g <2 2 0.2506

              Nickel ug/g 6 2 1 0.2506

              Selenium ug/g 8 3 1 0.2506

              Silver ug/g <0.2 0.2 0.2506

              Strontium ug/g 6 3 2 0.2506

              Thallium ug/g <1 1 0.2506

              Tin ug/g <1 1 0.2506

              Titanium ug/g 9 3 1 0.2506

              Uranium ug/g <0.1 0.1 0.2506

              Vanadium ug/g 4 3 2 0.2506

              Zinc ug/g 180 40 10 0.2506

   Lab Section 6

              Moisture % 79.31 8 0.02 0.2506

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037149
Sep 12, 2018
Freeze Dried Tissue 0.2g to 50mL
09/12/2018 RG_FODNGD3_INV_20180912 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3800 600 50 0.2778

              Antimony ug/g <2 2 0.2778

              Arsenic ug/g 1 1 1 0.2778

              Barium ug/g 54 8 1 0.2778

              Beryllium ug/g <0.2 0.2 0.2778

              Boron ug/g <20 20 0.2778

              Cadmium ug/g 2.3 0.6 0.2 0.2778

              Chromium ug/g <10 10 0.2778

              Cobalt ug/g 3.6 0.9 0.2 0.2778

              Copper ug/g 17 4 1 0.2778

              Iron ug/g 2500 400 50 0.2778

              Lead ug/g 1.4 0.5 0.2 0.2778

              Manganese ug/g 120 20 2 0.2778

              Mercury ug/g <0.1 0.1 0.2778

              Molybdenum ug/g <2 2 0.2778

              Nickel ug/g 13 3 1 0.2778

              Selenium ug/g 8 3 1 0.2778

              Silver ug/g <0.2 0.2 0.2778

              Strontium ug/g 14 5 2 0.2778

              Thallium ug/g <1 1 0.2778

              Tin ug/g <1 1 0.2778

              Titanium ug/g 20 3 1 0.2778

              Uranium ug/g 0.2 0.1 0.1 0.2778

              Vanadium ug/g 14 5 2 0.2778

              Zinc ug/g 220 30 10 0.2778

   Lab Section 6

              Moisture % 81.68 8 0.02 0.2778

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037150
Sep 13, 2018
Freeze Dried Tissue 0.2g to 50mL
09/13/2018 RG_FOUNGD1_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 50 0.2507

              Antimony ug/g <2 2 0.2507

              Arsenic ug/g <1 1 0.2507

              Barium ug/g 27 4 1 0.2507

              Beryllium ug/g <0.2 0.2 0.2507

              Boron ug/g <20 20 0.2507

              Cadmium ug/g 1.7 0.6 0.2 0.2507

              Chromium ug/g <10 10 0.2507

              Cobalt ug/g 1.2 0.5 0.2 0.2507

              Copper ug/g 13 3 1 0.2507

              Iron ug/g 1200 200 50 0.2507

              Lead ug/g 0.7 0.4 0.2 0.2507

              Manganese ug/g 70 10 2 0.2507

              Mercury ug/g <0.1 0.1 0.2507

              Molybdenum ug/g <2 2 0.2507

              Nickel ug/g 10 2 1 0.2507

              Selenium ug/g 6 2 1 0.2507

              Silver ug/g <0.2 0.2 0.2507

              Strontium ug/g 8 4 2 0.2507

              Thallium ug/g <1 1 0.2507

              Tin ug/g <1 1 0.2507

              Titanium ug/g 10 2 1 0.2507

              Uranium ug/g 0.2 0.1 0.1 0.2507

              Vanadium ug/g 6 3 2 0.2507

              Zinc ug/g 170 40 10 0.2507

   Lab Section 6

              Moisture % 80.10 8 0.02 0.2507

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037151
Sep 13, 2018
Freeze Dried Tissue 0.2g to 50mL
09/13/2018 RG_FOUNGD2_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4100 600 50 0.2751

              Antimony ug/g <2 2 0.2751

              Arsenic ug/g 2 1 1 0.2751

              Barium ug/g 57 8 1 0.2751

              Beryllium ug/g <0.2 0.2 0.2751

              Boron ug/g <20 20 0.2751

              Cadmium ug/g 2.0 0.5 0.2 0.2751

              Chromium ug/g <10 10 0.2751

              Cobalt ug/g 1.9 0.6 0.2 0.2751

              Copper ug/g 14 4 1 0.2751

              Iron ug/g 2800 400 50 0.2751

              Lead ug/g 1.6 0.5 0.2 0.2751

              Manganese ug/g 110 20 2 0.2751

              Mercury ug/g <0.1 0.1 0.2751

              Molybdenum ug/g <2 2 0.2751

              Nickel ug/g 15 4 1 0.2751

              Selenium ug/g 7 2 1 0.2751

              Silver ug/g <0.2 0.2 0.2751

              Strontium ug/g 16 5 2 0.2751

              Thallium ug/g <1 1 0.2751

              Tin ug/g <1 1 0.2751

              Titanium ug/g 22 3 1 0.2751

              Uranium ug/g 0.3 0.2 0.1 0.2751

              Vanadium ug/g 17 6 2 0.2751

              Zinc ug/g 210 30 10 0.2751

   Lab Section 6

              Moisture % 81.22 8 0.02 0.2751

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037152
Sep 13, 2018
Freeze Dried Tissue 0.2g to 50mL
09/13/2018 RG_FOUNGD3_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 50 0.2825

              Antimony ug/g <2 2 0.2825

              Arsenic ug/g <1 1 0.2825

              Barium ug/g 30 4 1 0.2825

              Beryllium ug/g <0.2 0.2 0.2825

              Boron ug/g <20 20 0.2825

              Cadmium ug/g 2.1 0.5 0.2 0.2825

              Chromium ug/g <10 10 0.2825

              Cobalt ug/g 1.5 0.5 0.2 0.2825

              Copper ug/g 13 3 1 0.2825

              Iron ug/g 1000 200 50 0.2825

              Lead ug/g 0.6 0.3 0.2 0.2825

              Manganese ug/g 86 10 2 0.2825

              Mercury ug/g <0.1 0.1 0.2825

              Molybdenum ug/g <2 2 0.2825

              Nickel ug/g 8 3 1 0.2825

              Selenium ug/g 8 3 1 0.2825

              Silver ug/g <0.2 0.2 0.2825

              Strontium ug/g 7 4 2 0.2825

              Thallium ug/g <1 1 0.2825

              Tin ug/g <1 1 0.2825

              Titanium ug/g 8 3 1 0.2825

              Uranium ug/g 0.2 0.1 0.1 0.2825

              Vanadium ug/g 5 3 2 0.2825

              Zinc ug/g 200 30 10 0.2825

   Lab Section 6

              Moisture % 82.28 8 0.02 0.2825

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037153
Sep 13, 2018
Freeze Dried Tissue 0.5g to 50mL
09/13/2018 RG_FODPO1_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5800 900 200 0.5008

              Antimony ug/g <1 1 0.5008

              Arsenic ug/g 2.0 0.5 0.5 0.5008

              Barium ug/g 66 7 0.5 0.5008

              Beryllium ug/g 0.2 0.1 0.1 0.5008

              Boron ug/g 10 10 10 0.5008

              Cadmium ug/g 1.7 0.4 0.1 0.5008

              Chromium ug/g 9 7 5 0.5008

              Cobalt ug/g 1.8 0.4 0.1 0.5008

              Copper ug/g 10 2 0.5 0.5008

              Iron ug/g 4500 400 20 0.5008

              Lead ug/g 1.9 0.5 0.1 0.5008

              Manganese ug/g 120 10 1 0.5008

              Mercury ug/g <0.05 0.05 0.5008

              Molybdenum ug/g <1 1 0.5008

              Nickel ug/g 10 2 0.5 0.5008

              Selenium ug/g 4.3 1 0.5 0.5008

              Silver ug/g <0.1 0.1 0.5008

              Strontium ug/g 21 3 1 0.5008

              Thallium ug/g <0.5 0.5 0.5008

              Tin ug/g <0.5 0.5 0.5008

              Titanium ug/g 22 3 0.5 0.5008

              Uranium ug/g 0.40 0.1 0.05 0.5008

              Vanadium ug/g 21 3 1 0.5008

              Zinc ug/g 83 20 5 0.5008

   Lab Section 6

              Moisture % 83.92 8 0.02 0.5008

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037154
Sep 13, 2018
Freeze Dried Tissue 0.2g to 50mL
09/13/2018 RG_FODPO2_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 400 50 0.1875

              Antimony ug/g <0.2 0.2 0.1875

              Arsenic ug/g 1.2 0.3 0.1 0.1875

              Barium ug/g 36 4 0.1 0.1875

              Beryllium ug/g 0.11 0.04 0.02 0.1875

              Boron ug/g 7 4 2 0.1875

              Cadmium ug/g 2.9 0.3 0.02 0.1875

              Chromium ug/g 4 2 1 0.1875

              Cobalt ug/g 1.4 0.2 0.02 0.1875

              Copper ug/g 19 2 0.1 0.1875

              Iron ug/g 2200 300 50 0.1875

              Lead ug/g 1.2 0.2 0.02 0.1875

              Manganese ug/g 75 8 0.2 0.1875

              Mercury ug/g 0.02 0.01 0.01 0.1875

              Molybdenum ug/g 0.5 0.3 0.2 0.1875

              Nickel ug/g 7.7 1 0.1 0.1875

              Selenium ug/g 8.0 1 0.1 0.1875

              Silver ug/g 0.10 0.04 0.02 0.1875

              Strontium ug/g 10 2 0.2 0.1875

              Thallium ug/g <0.1 0.1 0.1875

              Tin ug/g <0.1 0.1 0.1875

              Titanium ug/g 17 2 0.1 0.1875

              Uranium ug/g 0.32 0.05 0.01 0.1875

              Vanadium ug/g 9.2 1 0.2 0.1875

              Zinc ug/g 130 10 1 0.1875

   Lab Section 6

              Moisture % 86.98 9 0.02 0.1875

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037155
Sep 13, 2018
Freeze Dried Tissue 0.2g to 50mL
09/13/2018 RG_FODPO3_INV_20180913 

Client PO #:      VPO00555477 Ref# 18-22
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3600 500 50 0.2654

              Antimony ug/g <2 2 0.2654

              Arsenic ug/g 1 1 1 0.2654

              Barium ug/g 54 8 1 0.2654

              Beryllium ug/g <0.2 0.2 0.2654

              Boron ug/g <20 20 0.2654

              Cadmium ug/g 1.6 0.5 0.2 0.2654

              Chromium ug/g <10 10 0.2654

              Cobalt ug/g 1.6 0.5 0.2 0.2654

              Copper ug/g 12 3 1 0.2654

              Iron ug/g 3000 400 50 0.2654

              Lead ug/g 1.6 0.5 0.2 0.2654

              Manganese ug/g 110 20 2 0.2654

              Mercury ug/g <0.1 0.1 0.2654

              Molybdenum ug/g <2 2 0.2654

              Nickel ug/g 8 3 1 0.2654

              Selenium ug/g 5 2 1 0.2654

              Silver ug/g <0.2 0.2 0.2654

              Strontium ug/g 16 5 2 0.2654

              Thallium ug/g <1 1 0.2654

              Tin ug/g <1 1 0.2654

              Titanium ug/g 18 4 1 0.2654

              Uranium ug/g 0.3 0.2 0.1 0.2654

              Vanadium ug/g 14 5 2 0.2654

              Zinc ug/g 100 20 10 0.2654

   Lab Section 6

              Moisture % 78.97 8 0.02 0.2654

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Name Units Method
Silver ug/g PRP-034 / Chm-522

Aluminum ug/g PRP-034 / Chm-522

Arsenic ug/g PRP-034 / Chm-522

Boron ug/g PRP-034 / Chm-522

Barium ug/g PRP-034 / Chm-522

Beryllium ug/g PRP-034 / Chm-522

Cadmium ug/g PRP-034 / Chm-522

Cobalt ug/g PRP-034 / Chm-522

Chromium ug/g PRP-034 / Chm-522

Copper ug/g PRP-034 / Chm-522

Iron ug/g PRP-034 / Chm-522

Mercury ug/g PRP-034 / Chm-522

Manganese ug/g PRP-034 / Chm-522

Molybdenum ug/g PRP-034 / Chm-522

Nickel ug/g PRP-034 / Chm-522

Lead ug/g PRP-034 / Chm-522

Antimony ug/g PRP-034 / Chm-522

Selenium ug/g PRP-034 / Chm-522

Tin ug/g PRP-034 / Chm-522

Strontium ug/g PRP-034 / Chm-522

Titanium ug/g PRP-034 / Chm-522

Thallium ug/g PRP-034 / Chm-522

Uranium ug/g PRP-034 / Chm-522

Vanadium ug/g PRP-034 / Chm-522

Zinc ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jess Tester

Date Samples Received: Sep-18-2018 Client P.O.: VPO00555477 Ref# 18-18

Jul 25, 2020

SRC Group # 2018-11604Revised

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jess Tester

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037077
Sep 07, 2018
TISSUE
09/07/2018 RG_GH_SCW3-1_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3500 900 200 0.093

              Antimony ug/g <1 1 0.093

              Arsenic ug/g 1.4 0.8 0.5 0.093

              Barium ug/g 58 6 0.5 0.093

              Beryllium ug/g 0.1 0.1 0.1 0.093

              Boron ug/g 10 10 10 0.093

              Cadmium ug/g 1.4 0.4 0.1 0.093

              Chromium ug/g 6 6 5 0.093

              Cobalt ug/g 1.7 0.4 0.1 0.093

              Copper ug/g 22 3 0.5 0.093

              Iron ug/g 2300 200 20 0.093

              Lead ug/g 1.5 0.4 0.1 0.093

              Manganese ug/g 280 30 1 0.093

              Mercury ug/g <0.05 0.05 0.093

              Molybdenum ug/g <1 1 0.093

              Nickel ug/g 8.0 2 0.5 0.093

              Selenium ug/g 12 2 0.5 0.093

              Silver ug/g 0.1 0.1 0.1 0.093

              Strontium ug/g 20 3 1 0.093

              Thallium ug/g <0.5 0.5 0.093

              Tin ug/g <0.5 0.5 0.093

              Titanium ug/g 43 6 0.5 0.093

              Uranium ug/g 0.55 0.1 0.05 0.093

              Vanadium ug/g 11 3 1 0.093

              Zinc ug/g 370 60 5 0.093

   Lab Section 6

              Moisture % 83.58 8 0.02 0.093

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037078
Sep 07, 2018
TISSUE
09/07/2018 RG_GH_SCW3-2_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 50 0.1465

              Antimony ug/g <0.2 0.2 0.1465

              Arsenic ug/g 1.2 0.3 0.1 0.1465

              Barium ug/g 64 6 0.1 0.1465

              Beryllium ug/g 0.07 0.04 0.02 0.1465

              Boron ug/g 12 5 2 0.1465

              Cadmium ug/g 1.2 0.2 0.02 0.1465

              Chromium ug/g 3 2 1 0.1465

              Cobalt ug/g 1.8 0.3 0.02 0.1465

              Copper ug/g 21 2 0.1 0.1465

              Iron ug/g 1200 100 5 0.1465

              Lead ug/g 1.1 0.2 0.02 0.1465

              Manganese ug/g 280 30 0.2 0.1465

              Mercury ug/g 0.03 0.02 0.01 0.1465

              Molybdenum ug/g 0.8 0.4 0.2 0.1465

              Nickel ug/g 7.7 1 0.1 0.1465

              Selenium ug/g 8.9 1 0.1 0.1465

              Silver ug/g 0.10 0.04 0.02 0.1465

              Strontium ug/g 9.9 1 0.2 0.1465

              Thallium ug/g <0.1 0.1 0.1465

              Tin ug/g <0.1 0.1 0.1465

              Titanium ug/g 24 2 0.1 0.1465

              Uranium ug/g 0.53 0.08 0.01 0.1465

              Vanadium ug/g 5.9 0.9 0.2 0.1465

              Zinc ug/g 400 40 1 0.1465

   Lab Section 6

              Moisture % 81.04 8 0.02 0.1465

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037079
Sep 07, 2018
TISSUE
09/07/2018 RG_GH_SCW3-3_INV_20180907 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 900 90 5 0.1403

              Antimony ug/g <0.2 0.2 0.1403

              Arsenic ug/g 0.6 0.2 0.1 0.1403

              Barium ug/g 34 3 0.1 0.1403

              Beryllium ug/g 0.04 0.03 0.02 0.1403

              Boron ug/g 4 3 2 0.1403

              Cadmium ug/g 0.56 0.08 0.02 0.1403

              Chromium ug/g 2 1 1 0.1403

              Cobalt ug/g 0.86 0.1 0.02 0.1403

              Copper ug/g 17 2 0.1 0.1403

              Iron ug/g 720 70 5 0.1403

              Lead ug/g 0.71 0.1 0.02 0.1403

              Manganese ug/g 260 30 0.2 0.1403

              Mercury ug/g 0.03 0.02 0.01 0.1403

              Molybdenum ug/g 0.8 0.4 0.2 0.1403

              Nickel ug/g 4.0 0.6 0.1 0.1403

              Selenium ug/g 16 2 0.1 0.1403

              Silver ug/g 0.08 0.04 0.02 0.1403

              Strontium ug/g 16 2 0.2 0.1403

              Thallium ug/g <0.1 0.1 0.1403

              Tin ug/g <0.1 0.1 0.1403

              Titanium ug/g 8.7 1 0.1 0.1403

              Uranium ug/g 0.43 0.06 0.01 0.1403

              Vanadium ug/g 3.0 0.8 0.2 0.1403

              Zinc ug/g 360 40 1 0.1403

   Lab Section 6

              Moisture % 80.04 8 0.02 0.1403

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037080
Sep 06, 2018
TISSUE
09/06/2018 RG_SCDTC-1_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4700 700 200 0.1232

              Antimony ug/g <1 1 0.1232

              Arsenic ug/g 1.9 1 0.5 0.1232

              Barium ug/g 60 6 0.5 0.1232

              Beryllium ug/g 0.2 0.1 0.1 0.1232

              Boron ug/g 10 10 10 0.1232

              Cadmium ug/g 5.5 0.8 0.1 0.1232

              Chromium ug/g 7 6 5 0.1232

              Cobalt ug/g 2.7 0.4 0.1 0.1232

              Copper ug/g 20 3 0.5 0.1232

              Iron ug/g 2900 700 200 0.1232

              Lead ug/g 1.9 0.5 0.1 0.1232

              Manganese ug/g 180 20 1 0.1232

              Mercury ug/g <0.05 0.05 0.1232

              Molybdenum ug/g <1 1 0.1232

              Nickel ug/g 7.7 2 0.5 0.1232

              Selenium ug/g 11 2 0.5 0.1232

              Silver ug/g 0.1 0.1 0.1 0.1232

              Strontium ug/g 22 3 1 0.1232

              Thallium ug/g <0.5 0.5 0.1232

              Tin ug/g <0.5 0.5 0.1232

              Titanium ug/g 36 5 0.5 0.1232

              Uranium ug/g 0.64 0.2 0.05 0.1232

              Vanadium ug/g 14 4 1 0.1232

              Zinc ug/g 340 50 5 0.1232

   Lab Section 6

              Moisture % 79.35 8 0.02 0.1232

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037081
Sep 06, 2018
TISSUE
09/06/2018 RG_SCDTC-2_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3000 300 20 0.0363

              Antimony ug/g <1 1 0.0363

              Arsenic ug/g 1.6 0.9 0.5 0.0363

              Barium ug/g 26 4 0.5 0.0363

              Beryllium ug/g <0.1 0.1 0.0363

              Boron ug/g <10 10 0.0363

              Cadmium ug/g 9.7 1 0.1 0.0363

              Chromium ug/g <5 5 0.0363

              Cobalt ug/g 2.7 0.4 0.1 0.0363

              Copper ug/g 25 4 0.5 0.0363

              Iron ug/g 1700 200 20 0.0363

              Lead ug/g 0.9 0.3 0.1 0.0363

              Manganese ug/g 87 10 1 0.0363

              Mercury ug/g <0.05 0.05 0.0363

              Molybdenum ug/g <1 1 0.0363

              Nickel ug/g 4.1 1 0.5 0.0363

              Selenium ug/g 11 2 0.5 0.0363

              Silver ug/g 0.1 0.1 0.1 0.0363

              Strontium ug/g 13 3 1 0.0363

              Thallium ug/g <0.5 0.5 0.0363

              Tin ug/g <0.5 0.5 0.0363

              Titanium ug/g 37 6 0.5 0.0363

              Uranium ug/g 0.18 0.09 0.05 0.0363

              Vanadium ug/g 9 3 1 0.0363

              Zinc ug/g 240 40 5 0.0363

   Lab Section 6

              Moisture % 81.08 8 0.02 0.0363

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037082
Sep 06, 2018
TISSUE
09/06/2018 RG_SCDTC-3_INV_20180906 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2500 200 20 0.0915

              Antimony ug/g <1 1 0.0915

              Arsenic ug/g 1.5 0.8 0.5 0.0915

              Barium ug/g 24 4 0.5 0.0915

              Beryllium ug/g <0.1 0.1 0.0915

              Boron ug/g <10 10 0.0915

              Cadmium ug/g 7.2 1 0.1 0.0915

              Chromium ug/g <5 5 0.0915

              Cobalt ug/g 2.2 0.3 0.1 0.0915

              Copper ug/g 20 3 0.5 0.0915

              Iron ug/g 1600 200 20 0.0915

              Lead ug/g 0.8 0.3 0.1 0.0915

              Manganese ug/g 88 10 1 0.0915

              Mercury ug/g <0.05 0.05 0.0915

              Molybdenum ug/g <1 1 0.0915

              Nickel ug/g 3.8 1 0.5 0.0915

              Selenium ug/g 12 2 0.5 0.0915

              Silver ug/g <0.1 0.1 0.0915

              Strontium ug/g 14 4 1 0.0915

              Thallium ug/g <0.5 0.5 0.0915

              Tin ug/g <0.5 0.5 0.0915

              Titanium ug/g 30 4 0.5 0.0915

              Uranium ug/g 0.22 0.1 0.05 0.0915

              Vanadium ug/g 7 2 1 0.0915

              Zinc ug/g 200 30 5 0.0915

   Lab Section 6

              Moisture % 81.62 8 0.02 0.0915

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037083
Sep 08, 2018
TISSUE
09/08/2018 RG_ERSC5-1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 200 20 0.0973

              Antimony ug/g <1 1 0.0973

              Arsenic ug/g 1.2 0.8 0.5 0.0973

              Barium ug/g 24 4 0.5 0.0973

              Beryllium ug/g <0.1 0.1 0.0973

              Boron ug/g <10 10 0.0973

              Cadmium ug/g 10 1 0.1 0.0973

              Chromium ug/g <5 5 0.0973

              Cobalt ug/g 3.4 0.5 0.1 0.0973

              Copper ug/g 26 4 0.5 0.0973

              Iron ug/g 1600 200 20 0.0973

              Lead ug/g 0.7 0.2 0.1 0.0973

              Manganese ug/g 150 20 1 0.0973

              Mercury ug/g <0.05 0.05 0.0973

              Molybdenum ug/g <1 1 0.0973

              Nickel ug/g 3.2 1 0.5 0.0973

              Selenium ug/g 12 2 0.5 0.0973

              Silver ug/g 0.1 0.1 0.1 0.0973

              Strontium ug/g 12 3 1 0.0973

              Thallium ug/g <0.5 0.5 0.0973

              Tin ug/g <0.5 0.5 0.0973

              Titanium ug/g 17 2 0.5 0.0973

              Uranium ug/g 0.15 0.08 0.05 0.0973

              Vanadium ug/g 7 2 1 0.0973

              Zinc ug/g 340 50 5 0.0973

   Lab Section 6

              Moisture % 75.63 8 0.02 0.0973

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037084
Sep 08, 2018
TISSUE
09/08/2018 RG_ERSC5-2_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 890 100 20 0.095

              Antimony ug/g <1 1 0.095

              Arsenic ug/g 1.0 0.7 0.5 0.095

              Barium ug/g 20 3 0.5 0.095

              Beryllium ug/g <0.1 0.1 0.095

              Boron ug/g <10 10 0.095

              Cadmium ug/g 5.1 0.8 0.1 0.095

              Chromium ug/g <5 5 0.095

              Cobalt ug/g 1.3 0.3 0.1 0.095

              Copper ug/g 17 2 0.5 0.095

              Iron ug/g 630 90 20 0.095

              Lead ug/g 0.4 0.2 0.1 0.095

              Manganese ug/g 180 20 1 0.095

              Mercury ug/g <0.05 0.05 0.095

              Molybdenum ug/g <1 1 0.095

              Nickel ug/g 2.4 1 0.5 0.095

              Selenium ug/g 8.9 2 0.5 0.095

              Silver ug/g <0.1 0.1 0.095

              Strontium ug/g 7 2 1 0.095

              Thallium ug/g <0.5 0.5 0.095

              Tin ug/g <0.5 0.5 0.095

              Titanium ug/g 11 2 0.5 0.095

              Uranium ug/g 0.12 0.08 0.05 0.095

              Vanadium ug/g 3 2 1 0.095

              Zinc ug/g 200 30 5 0.095

   Lab Section 6

              Moisture % 76.80 8 0.02 0.095

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037085
Sep 08, 2018
TISSUE
09/08/2018 RG_ERSC5-3_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 20 0.0675

              Antimony ug/g <1 1 0.0675

              Arsenic ug/g 1.0 0.7 0.5 0.0675

              Barium ug/g 25 4 0.5 0.0675

              Beryllium ug/g <0.1 0.1 0.0675

              Boron ug/g <10 10 0.0675

              Cadmium ug/g 4.2 0.6 0.1 0.0675

              Chromium ug/g <5 5 0.0675

              Cobalt ug/g 1.5 0.4 0.1 0.0675

              Copper ug/g 18 3 0.5 0.0675

              Iron ug/g 1400 200 20 0.0675

              Lead ug/g 0.7 0.2 0.1 0.0675

              Manganese ug/g 160 20 1 0.0675

              Mercury ug/g <0.05 0.05 0.0675

              Molybdenum ug/g <1 1 0.0675

              Nickel ug/g 3.5 1 0.5 0.0675

              Selenium ug/g 6.4 2 0.5 0.0675

              Silver ug/g 0.1 0.1 0.1 0.0675

              Strontium ug/g 92 10 1 0.0675

              Thallium ug/g <0.5 0.5 0.0675

              Tin ug/g <0.5 0.5 0.0675

              Titanium ug/g 16 2 0.5 0.0675

              Uranium ug/g 0.58 0.1 0.05 0.0675

              Vanadium ug/g 6 2 1 0.0675

              Zinc ug/g 270 40 5 0.0675

   Lab Section 6

              Moisture % 76.90 8 0.02 0.0675

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037086
Sep 08, 2018
TISSUE
09/08/2018 RG_GH_ER1A-1_INV_20180908 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.0303

              Antimony ug/g <1 1 0.0303

              Arsenic ug/g 1.4 0.8 0.5 0.0303

              Barium ug/g 34 5 0.5 0.0303

              Beryllium ug/g <0.1 0.1 0.0303

              Boron ug/g <10 10 0.0303

              Cadmium ug/g 6.0 0.9 0.1 0.0303

              Chromium ug/g <5 5 0.0303

              Cobalt ug/g 1.2 0.3 0.1 0.0303

              Copper ug/g 20 3 0.5 0.0303

              Iron ug/g 1200 200 20 0.0303

              Lead ug/g 0.7 0.2 0.1 0.0303

              Manganese ug/g 240 20 1 0.0303

              Mercury ug/g <0.05 0.05 0.0303

              Molybdenum ug/g <1 1 0.0303

              Nickel ug/g 2.9 1 0.5 0.0303

              Selenium ug/g 8.8 2 0.5 0.0303

              Silver ug/g 0.1 0.1 0.1 0.0303

              Strontium ug/g 12 3 1 0.0303

              Thallium ug/g <0.5 0.5 0.0303

              Tin ug/g <0.5 0.5 0.0303

              Titanium ug/g 15 2 0.5 0.0303

              Uranium ug/g 0.19 0.1 0.05 0.0303

              Vanadium ug/g 6 2 1 0.0303

              Zinc ug/g 310 50 5 0.0303

   Lab Section 6

              Moisture % 81.70 8 0.02 0.0303

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037087
Sep 09, 2018
TISSUE
09/09/2018 RG_GH_ER1A-2_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.0429

              Antimony ug/g <1 1 0.0429

              Arsenic ug/g 1.8 0.9 0.5 0.0429

              Barium ug/g 38 6 0.5 0.0429

              Beryllium ug/g <0.1 0.1 0.0429

              Boron ug/g <10 10 0.0429

              Cadmium ug/g 7.9 1 0.1 0.0429

              Chromium ug/g <5 5 0.0429

              Cobalt ug/g 2.0 0.3 0.1 0.0429

              Copper ug/g 24 4 0.5 0.0429

              Iron ug/g 1200 200 20 0.0429

              Lead ug/g 0.6 0.2 0.1 0.0429

              Manganese ug/g 240 20 1 0.0429

              Mercury ug/g <0.05 0.05 0.0429

              Molybdenum ug/g 1 1 1 0.0429

              Nickel ug/g 4.0 1 0.5 0.0429

              Selenium ug/g 12 2 0.5 0.0429

              Silver ug/g <0.1 0.1 0.0429

              Strontium ug/g 14 4 1 0.0429

              Thallium ug/g <0.5 0.5 0.0429

              Tin ug/g <0.5 0.5 0.0429

              Titanium ug/g 16 2 0.5 0.0429

              Uranium ug/g 0.15 0.08 0.05 0.0429

              Vanadium ug/g 6 2 1 0.0429

              Zinc ug/g 280 40 5 0.0429

   Lab Section 6

              Moisture % 92.93 9 0.02 0.0429

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037088
Sep 09, 2018
TISSUE
09/09/2018 RG_GH_ER1A-3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.0621

              Antimony ug/g <1 1 0.0621

              Arsenic ug/g 1.0 0.7 0.5 0.0621

              Barium ug/g 22 3 0.5 0.0621

              Beryllium ug/g <0.1 0.1 0.0621

              Boron ug/g <10 10 0.0621

              Cadmium ug/g 4.9 0.7 0.1 0.0621

              Chromium ug/g <5 5 0.0621

              Cobalt ug/g 1.2 0.3 0.1 0.0621

              Copper ug/g 19 3 0.5 0.0621

              Iron ug/g 1200 200 20 0.0621

              Lead ug/g 0.6 0.2 0.1 0.0621

              Manganese ug/g 110 10 1 0.0621

              Mercury ug/g <0.05 0.05 0.0621

              Molybdenum ug/g <1 1 0.0621

              Nickel ug/g 2.5 1 0.5 0.0621

              Selenium ug/g 7.0 2 0.5 0.0621

              Silver ug/g 0.1 0.1 0.1 0.0621

              Strontium ug/g 9 3 1 0.0621

              Thallium ug/g <0.5 0.5 0.0621

              Tin ug/g <0.5 0.5 0.0621

              Titanium ug/g 9.9 2 0.5 0.0621

              Uranium ug/g 0.10 0.07 0.05 0.0621

              Vanadium ug/g 4 2 1 0.0621

              Zinc ug/g 340 50 5 0.0621

   Lab Section 6

              Moisture % 79.14 8 0.02 0.0621

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037089
Sep 09, 2018
TISSUE
09/09/2018 RG_GH_ERSC4-1_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 300 80 20 0.0345

              Antimony ug/g <1 1 0.0345

              Arsenic ug/g <0.5 0.5 0.0345

              Barium ug/g 21 3 0.5 0.0345

              Beryllium ug/g <0.1 0.1 0.0345

              Boron ug/g <10 10 0.0345

              Cadmium ug/g 1.4 0.4 0.1 0.0345

              Chromium ug/g <5 5 0.0345

              Cobalt ug/g 0.4 0.2 0.1 0.0345

              Copper ug/g 17 2 0.5 0.0345

              Iron ug/g 250 60 20 0.0345

              Lead ug/g 0.2 0.1 0.1 0.0345

              Manganese ug/g 130 10 1 0.0345

              Mercury ug/g <0.05 0.05 0.0345

              Molybdenum ug/g <1 1 0.0345

              Nickel ug/g 1.1 0.7 0.5 0.0345

              Selenium ug/g 4.8 1 0.5 0.0345

              Silver ug/g 0.2 0.1 0.1 0.0345

              Strontium ug/g 10 2 1 0.0345

              Thallium ug/g <0.5 0.5 0.0345

              Tin ug/g <0.5 0.5 0.0345

              Titanium ug/g 3.4 1 0.5 0.0345

              Uranium ug/g 0.22 0.1 0.05 0.0345

              Vanadium ug/g <1 1 0.0345

              Zinc ug/g 430 60 5 0.0345

   Lab Section 6

              Moisture % 80.54 8 0.02 0.0345

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037090
Sep 09, 2018
TISSUE
09/09/2018 RG_GH_ERSC4-2_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 320 30 2 0.4953

              Antimony ug/g <0.1 0.1 0.4953

              Arsenic ug/g 0.44 0.05 0.05 0.4953

              Barium ug/g 10 1 0.05 0.4953

              Beryllium ug/g 0.01 0.01 0.01 0.4953

              Boron ug/g <1 1 0.4953

              Cadmium ug/g 1.4 0.1 0.01 0.4953

              Chromium ug/g 0.7 0.6 0.5 0.4953

              Cobalt ug/g 0.42 0.06 0.01 0.4953

              Copper ug/g 25 2 0.05 0.4953

              Iron ug/g 230 20 2 0.4953

              Lead ug/g 0.12 0.03 0.01 0.4953

              Manganese ug/g 55 6 0.1 0.4953

              Mercury ug/g 0.044 0.01 0.005 0.4953

              Molybdenum ug/g 0.2 0.1 0.1 0.4953

              Nickel ug/g 1.0 0.2 0.05 0.4953

              Selenium ug/g 5.5 0.6 0.05 0.4953

              Silver ug/g 0.24 0.04 0.01 0.4953

              Strontium ug/g 14 1 0.1 0.4953

              Thallium ug/g <0.05 0.05 0.4953

              Tin ug/g <0.05 0.05 0.4953

              Titanium ug/g 3.7 0.6 0.05 0.4953

              Uranium ug/g 0.043 0.01 0.005 0.4953

              Vanadium ug/g 1.0 0.2 0.1 0.4953

              Zinc ug/g 500 50 0.5 0.4953

   Lab Section 6

              Moisture % 78.78 8 0.02 0.4953

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018037091
Sep 09, 2018
TISSUE
09/09/2018 RG_GH_ERSC4-3_INV_20180909 

Client PO #:      VPO00555477 Ref# 18-18
Date Received:  Sep 18, 2018

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 260 30 2 0.4933

              Antimony ug/g <0.1 0.1 0.4933

              Arsenic ug/g 0.49 0.05 0.05 0.4933

              Barium ug/g 13 1 0.05 0.4933

              Beryllium ug/g <0.01 0.01 0.4933

              Boron ug/g <1 1 0.4933

              Cadmium ug/g 1.4 0.1 0.01 0.4933

              Chromium ug/g 0.5 0.5 0.5 0.4933

              Cobalt ug/g 0.43 0.06 0.01 0.4933

              Copper ug/g 23 2 0.05 0.4933

              Iron ug/g 200 20 2 0.4933

              Lead ug/g 0.11 0.03 0.01 0.4933

              Manganese ug/g 69 7 0.1 0.4933

              Mercury ug/g 0.045 0.01 0.005 0.4933

              Molybdenum ug/g 0.3 0.2 0.1 0.4933

              Nickel ug/g 1.2 0.2 0.05 0.4933

              Selenium ug/g 5.6 0.6 0.05 0.4933

              Silver ug/g 0.24 0.04 0.01 0.4933

              Strontium ug/g 18 2 0.1 0.4933

              Thallium ug/g <0.05 0.05 0.4933

              Tin ug/g <0.05 0.05 0.4933

              Titanium ug/g 3.3 0.5 0.05 0.4933

              Uranium ug/g 0.045 0.01 0.005 0.4933

              Vanadium ug/g 0.8 0.3 0.1 0.4933

              Zinc ug/g 440 40 0.5 0.4933

   Lab Section 6

              Moisture % 81.17 8 0.02 0.4933

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Revised to include weights on the report. 7/25/20 TG
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Name Units Method
Silver ug/g PRP-034 / Chm-522

Aluminum ug/g PRP-034 / Chm-522

Arsenic ug/g PRP-034 / Chm-522

Boron ug/g PRP-034 / Chm-522

Barium ug/g PRP-034 / Chm-522

Beryllium ug/g PRP-034 / Chm-522

Cadmium ug/g PRP-034 / Chm-522

Cobalt ug/g PRP-034 / Chm-522

Chromium ug/g PRP-034 / Chm-522

Copper ug/g PRP-034 / Chm-522

Iron ug/g PRP-034 / Chm-522

Mercury ug/g PRP-034 / Chm-522

Manganese ug/g PRP-034 / Chm-522

Molybdenum ug/g PRP-034 / Chm-522

Nickel ug/g PRP-034 / Chm-522

Lead ug/g PRP-034 / Chm-522

Antimony ug/g PRP-034 / Chm-522

Selenium ug/g PRP-034 / Chm-522

Tin ug/g PRP-034 / Chm-522

Strontium ug/g PRP-034 / Chm-522

Titanium ug/g PRP-034 / Chm-522

Thallium ug/g PRP-034 / Chm-522

Uranium ug/g PRP-034 / Chm-522

Vanadium ug/g PRP-034 / Chm-522

Zinc ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods

Page 17 of 17

SRC Group # 2018-11604

Minnow Environmental Inc.

Jul 25, 2020
Revised

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Date Samples Received: Sep-19-2019 Client P.O.: 616225 Ref#19-09

Oct 11, 2019

SRC Group # 2019-13441

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053052
Sep 04, 2019
TISSUE
09/04/2019 LC_DCHP_INV-1_2019-09-04 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4400 400 20 0.3788

              Antimony ug/g 0.16 0.04 0.01 0.3788

              Arsenic ug/g 1.7 0.2 0.01 0.3788

              Barium ug/g 82 8 0.02 0.3788

              Beryllium ug/g 0.17 0.04 0.01 0.3788

              Boron ug/g 7 1 1 0.3788

              Cadmium ug/g 18 2 0.1 0.3788

              Chromium ug/g 7.6 0.8 0.05 0.3788

              Cobalt ug/g 4.2 0.4 0.01 0.3788

              Copper ug/g 34 3 0.05 0.3788

              Iron ug/g 2100 200 20 0.3788

              Lead ug/g 1.6 0.2 0.01 0.3788

              Manganese ug/g 116 10 0.1 0.3788

              Mercury ug/g 0.031 0.01 0.005 0.3788

              Molybdenum ug/g 1.3 0.2 0.02 0.3788

              Nickel ug/g 14 1 0.05 0.3788

              Selenium ug/g 10.5 1 0.01 0.3788

              Silver ug/g 0.20 0.03 0.01 0.3788

              Strontium ug/g 19 2 0.05 0.3788

              Thallium ug/g 0.14 0.02 0.005 0.3788

              Tin ug/g 0.07 0.05 0.05 0.3788

              Titanium ug/g 28 3 0.2 0.3788

              Uranium ug/g 0.39 0.06 0.005 0.3788

              Vanadium ug/g 20 3 1 0.3788

              Zinc ug/g 450 40 0.5 0.3788

   Lab Section 6

              Moisture % 76.53 8 0.02 0.3788

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053053
Sep 04, 2019
TISSUE
09/04/2019 LC_DCHP_INV-2_2019-09-04 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4600 500 20 0.5067

              Antimony ug/g 0.25 0.04 0.01 0.5067

              Arsenic ug/g 1.6 0.2 0.01 0.5067

              Barium ug/g 109 10 0.02 0.5067

              Beryllium ug/g 0.19 0.05 0.01 0.5067

              Boron ug/g 7 1 1 0.5067

              Cadmium ug/g 8.7 0.9 0.01 0.5067

              Chromium ug/g 7.5 0.8 0.05 0.5067

              Cobalt ug/g 4.6 0.5 0.01 0.5067

              Copper ug/g 21 2 0.05 0.5067

              Iron ug/g 3200 300 20 0.5067

              Lead ug/g 2.5 0.2 0.01 0.5067

              Manganese ug/g 224 20 0.1 0.5067

              Mercury ug/g 0.040 0.01 0.005 0.5067

              Molybdenum ug/g 1.1 0.2 0.02 0.5067

              Nickel ug/g 23 2 0.05 0.5067

              Selenium ug/g 9.0 0.9 0.01 0.5067

              Silver ug/g 0.18 0.04 0.01 0.5067

              Strontium ug/g 25 2 0.05 0.5067

              Thallium ug/g 0.19 0.03 0.005 0.5067

              Tin ug/g 0.09 0.05 0.05 0.5067

              Titanium ug/g 33 3 0.2 0.5067

              Uranium ug/g 0.56 0.06 0.005 0.5067

              Vanadium ug/g 24 4 1 0.5067

              Zinc ug/g 250 20 0.5 0.5067

   Lab Section 6

              Moisture % 82.62 8 0.02 0.5067

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053054
Sep 04, 2019
TISSUE
09/04/2019 LC_DCHP_INV-3_2019-09-04 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 300 20 0.5055

              Antimony ug/g 0.13 0.03 0.01 0.5055

              Arsenic ug/g 1.6 0.2 0.01 0.5055

              Barium ug/g 66 7 0.02 0.5055

              Beryllium ug/g 0.11 0.03 0.01 0.5055

              Boron ug/g 4 1 1 0.5055

              Cadmium ug/g 21 2 0.1 0.5055

              Chromium ug/g 4.7 0.7 0.05 0.5055

              Cobalt ug/g 3.2 0.3 0.01 0.5055

              Copper ug/g 54 5 0.05 0.5055

              Iron ug/g 1600 200 20 0.5055

              Lead ug/g 1.2 0.1 0.01 0.5055

              Manganese ug/g 59 6 0.1 0.5055

              Mercury ug/g 0.031 0.01 0.005 0.5055

              Molybdenum ug/g 1.0 0.2 0.02 0.5055

              Nickel ug/g 11 1 0.05 0.5055

              Selenium ug/g 9.0 1 0.1 0.5055

              Silver ug/g 0.16 0.04 0.01 0.5055

              Strontium ug/g 14 1 0.05 0.5055

              Thallium ug/g 0.11 0.02 0.005 0.5055

              Tin ug/g 0.06 0.05 0.05 0.5055

              Titanium ug/g 23 2 0.2 0.5055

              Uranium ug/g 0.22 0.03 0.005 0.5055

              Vanadium ug/g 12 3 1 0.5055

              Zinc ug/g 500 50 5 0.5055

   Lab Section 6

              Moisture % 78.64 8 0.02 0.5055

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053055
Sep 05, 2019
TISSUE
09/05/2019 LC_SP1_INV-1_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2300 200 20 0.5006

              Antimony ug/g 0.15 0.04 0.01 0.5006

              Arsenic ug/g 1.1 0.1 0.01 0.5006

              Barium ug/g 107 10 0.02 0.5006

              Beryllium ug/g 0.09 0.02 0.01 0.5006

              Boron ug/g 4 1 1 0.5006

              Cadmium ug/g 2.4 0.2 0.01 0.5006

              Chromium ug/g 4.1 0.6 0.05 0.5006

              Cobalt ug/g 3.5 0.4 0.01 0.5006

              Copper ug/g 13 1 0.05 0.5006

              Iron ug/g 1300 200 20 0.5006

              Lead ug/g 1.4 0.1 0.01 0.5006

              Manganese ug/g 130 10 0.1 0.5006

              Mercury ug/g 0.024 0.01 0.005 0.5006

              Molybdenum ug/g 0.88 0.1 0.02 0.5006

              Nickel ug/g 24 2 0.05 0.5006

              Selenium ug/g 19 2 0.1 0.5006

              Silver ug/g 0.13 0.03 0.01 0.5006

              Strontium ug/g 19 2 0.05 0.5006

              Thallium ug/g 0.091 0.02 0.005 0.5006

              Tin ug/g 0.05 0.05 0.05 0.5006

              Titanium ug/g 19 3 0.2 0.5006

              Uranium ug/g 0.37 0.06 0.005 0.5006

              Vanadium ug/g 11 3 1 0.5006

              Zinc ug/g 230 20 0.5 0.5006

   Lab Section 6

              Moisture % 78.42 8 0.02 0.5006

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053056
Sep 05, 2019
TISSUE
09/05/2019 LC_SP1_INV-2_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3200 300 20 0.5013

              Antimony ug/g 0.18 0.04 0.01 0.5013

              Arsenic ug/g 1.3 0.1 0.01 0.5013

              Barium ug/g 105 10 0.02 0.5013

              Beryllium ug/g 0.14 0.04 0.01 0.5013

              Boron ug/g 5 1 1 0.5013

              Cadmium ug/g 3.7 0.4 0.01 0.5013

              Chromium ug/g 5.7 0.6 0.05 0.5013

              Cobalt ug/g 4.1 0.4 0.01 0.5013

              Copper ug/g 17 2 0.05 0.5013

              Iron ug/g 1700 200 20 0.5013

              Lead ug/g 1.8 0.2 0.01 0.5013

              Manganese ug/g 134 10 0.1 0.5013

              Mercury ug/g 0.035 0.01 0.005 0.5013

              Molybdenum ug/g 1.0 0.2 0.02 0.5013

              Nickel ug/g 28 3 0.05 0.5013

              Selenium ug/g 26 3 0.1 0.5013

              Silver ug/g 0.16 0.04 0.01 0.5013

              Strontium ug/g 20 2 0.05 0.5013

              Thallium ug/g 0.12 0.02 0.005 0.5013

              Tin ug/g 0.07 0.05 0.05 0.5013

              Titanium ug/g 25 2 0.2 0.5013

              Uranium ug/g 0.44 0.07 0.005 0.5013

              Vanadium ug/g 16 4 1 0.5013

              Zinc ug/g 270 30 0.5 0.5013

   Lab Section 6

              Moisture % 77.61 8 0.02 0.5013

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053057
Sep 05, 2019
TISSUE
09/05/2019 LC_SP1_INV-3_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2100 200 20 0.5088

              Antimony ug/g 0.18 0.04 0.01 0.5088

              Arsenic ug/g 1.1 0.1 0.01 0.5088

              Barium ug/g 115 10 0.02 0.5088

              Beryllium ug/g 0.09 0.02 0.01 0.5088

              Boron ug/g 4 1 1 0.5088

              Cadmium ug/g 2.8 0.3 0.01 0.5088

              Chromium ug/g 3.8 0.6 0.05 0.5088

              Cobalt ug/g 3.2 0.3 0.01 0.5088

              Copper ug/g 15 2 0.05 0.5088

              Iron ug/g 1200 200 20 0.5088

              Lead ug/g 1.3 0.1 0.01 0.5088

              Manganese ug/g 128 10 0.1 0.5088

              Mercury ug/g 0.030 0.01 0.005 0.5088

              Molybdenum ug/g 0.95 0.1 0.02 0.5088

              Nickel ug/g 25 2 0.05 0.5088

              Selenium ug/g 26 3 0.1 0.5088

              Silver ug/g 0.14 0.04 0.01 0.5088

              Strontium ug/g 19 2 0.05 0.5088

              Thallium ug/g 0.089 0.02 0.005 0.5088

              Tin ug/g <0.05 0.05 0.5088

              Titanium ug/g 19 3 0.2 0.5088

              Uranium ug/g 0.41 0.06 0.005 0.5088

              Vanadium ug/g 11 3 1 0.5088

              Zinc ug/g 260 30 0.5 0.5088

   Lab Section 6

              Moisture % 79.23 8 0.02 0.5088

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053058
Sep 05, 2019
TISSUE
09/05/2019 LC_SP2_INV-1_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 20 0.5029

              Antimony ug/g 0.18 0.04 0.01 0.5029

              Arsenic ug/g 1.2 0.1 0.01 0.5029

              Barium ug/g 82 8 0.02 0.5029

              Beryllium ug/g 0.06 0.01 0.01 0.5029

              Boron ug/g 3 1 1 0.5029

              Cadmium ug/g 4.7 0.5 0.01 0.5029

              Chromium ug/g 2.7 0.4 0.05 0.5029

              Cobalt ug/g 3.8 0.4 0.01 0.5029

              Copper ug/g 22 2 0.05 0.5029

              Iron ug/g 1000 200 20 0.5029

              Lead ug/g 0.99 0.1 0.01 0.5029

              Manganese ug/g 168 20 0.1 0.5029

              Mercury ug/g 0.025 0.01 0.005 0.5029

              Molybdenum ug/g 0.96 0.1 0.02 0.5029

              Nickel ug/g 24 2 0.05 0.5029

              Selenium ug/g 21 2 0.1 0.5029

              Silver ug/g 0.16 0.04 0.01 0.5029

              Strontium ug/g 10 1 0.05 0.5029

              Thallium ug/g 0.073 0.02 0.005 0.5029

              Tin ug/g <0.05 0.05 0.5029

              Titanium ug/g 14 2 0.2 0.5029

              Uranium ug/g 0.26 0.04 0.005 0.5029

              Vanadium ug/g 7.2 1 0.1 0.5029

              Zinc ug/g 340 30 0.5 0.5029

   Lab Section 6

              Moisture % 79.97 8 0.02 0.5029

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053059
Sep 05, 2019
TISSUE
09/05/2019 LC_SP2_INV-2_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 20 0.5055

              Antimony ug/g 0.16 0.04 0.01 0.5055

              Arsenic ug/g 1.1 0.1 0.01 0.5055

              Barium ug/g 98 10 0.02 0.5055

              Beryllium ug/g 0.07 0.01 0.01 0.5055

              Boron ug/g 3 1 1 0.5055

              Cadmium ug/g 3.4 0.3 0.01 0.5055

              Chromium ug/g 3.2 0.5 0.05 0.5055

              Cobalt ug/g 3.4 0.3 0.01 0.5055

              Copper ug/g 14 1 0.05 0.5055

              Iron ug/g 1000 200 20 0.5055

              Lead ug/g 1.0 0.1 0.01 0.5055

              Manganese ug/g 164 20 0.1 0.5055

              Mercury ug/g 0.030 0.01 0.005 0.5055

              Molybdenum ug/g 0.72 0.1 0.02 0.5055

              Nickel ug/g 20 2 0.05 0.5055

              Selenium ug/g 33 3 0.1 0.5055

              Silver ug/g 0.12 0.03 0.01 0.5055

              Strontium ug/g 13 1 0.05 0.5055

              Thallium ug/g 0.091 0.02 0.005 0.5055

              Tin ug/g 0.06 0.05 0.05 0.5055

              Titanium ug/g 17 2 0.2 0.5055

              Uranium ug/g 0.24 0.04 0.005 0.5055

              Vanadium ug/g 8.4 1 0.1 0.5055

              Zinc ug/g 280 30 0.5 0.5055

   Lab Section 6

              Moisture % 79.35 8 0.02 0.5055

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053060
Sep 05, 2019
TISSUE
09/05/2019 LC_SP2_INV-3_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3100 300 20 0.5096

              Antimony ug/g 0.28 0.04 0.01 0.5096

              Arsenic ug/g 1.5 0.2 0.01 0.5096

              Barium ug/g 112 10 0.02 0.5096

              Beryllium ug/g 0.11 0.03 0.01 0.5096

              Boron ug/g 4 1 1 0.5096

              Cadmium ug/g 4.6 0.5 0.01 0.5096

              Chromium ug/g 5.1 0.5 0.05 0.5096

              Cobalt ug/g 4.8 0.5 0.01 0.5096

              Copper ug/g 18 2 0.05 0.5096

              Iron ug/g 1800 300 20 0.5096

              Lead ug/g 1.7 0.2 0.01 0.5096

              Manganese ug/g 203 20 0.1 0.5096

              Mercury ug/g 0.032 0.01 0.005 0.5096

              Molybdenum ug/g 1.0 0.2 0.02 0.5096

              Nickel ug/g 29 3 0.05 0.5096

              Selenium ug/g 19 2 0.1 0.5096

              Silver ug/g 0.16 0.04 0.01 0.5096

              Strontium ug/g 18 2 0.05 0.5096

              Thallium ug/g 0.12 0.02 0.005 0.5096

              Tin ug/g 0.07 0.05 0.05 0.5096

              Titanium ug/g 25 2 0.2 0.5096

              Uranium ug/g 0.38 0.06 0.005 0.5096

              Vanadium ug/g 14 4 1 0.5096

              Zinc ug/g 300 30 0.5 0.5096

   Lab Section 6

              Moisture % 78.83 8 0.02 0.5096

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053061
Sep 06, 2019
TISSUE
09/06/2019 LC_DCEF_INV-1_2019-09-06 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 960 100 20 0.4613

              Antimony ug/g 0.06 0.02 0.01 0.4613

              Arsenic ug/g 0.57 0.08 0.01 0.4613

              Barium ug/g 51 5 0.02 0.4613

              Beryllium ug/g 0.04 0.01 0.01 0.4613

              Boron ug/g 2 1 1 0.4613

              Cadmium ug/g 2.3 0.2 0.01 0.4613

              Chromium ug/g 1.8 0.3 0.05 0.4613

              Cobalt ug/g 0.32 0.05 0.01 0.4613

              Copper ug/g 14 1 0.05 0.4613

              Iron ug/g 850 100 20 0.4613

              Lead ug/g 0.39 0.06 0.01 0.4613

              Manganese ug/g 34 3 0.1 0.4613

              Mercury ug/g 0.017 0.009 0.005 0.4613

              Molybdenum ug/g 0.30 0.08 0.02 0.4613

              Nickel ug/g 2.2 0.3 0.05 0.4613

              Selenium ug/g 6.8 0.7 0.01 0.4613

              Silver ug/g 0.07 0.02 0.01 0.4613

              Strontium ug/g 10 1 0.05 0.4613

              Thallium ug/g 0.030 0.01 0.005 0.4613

              Tin ug/g <0.05 0.05 0.4613

              Titanium ug/g 5.8 0.9 0.2 0.4613

              Uranium ug/g 0.11 0.02 0.005 0.4613

              Vanadium ug/g 5.4 0.8 0.1 0.4613

              Zinc ug/g 150 20 0.5 0.4613

   Lab Section 6

              Moisture % 77.54 8 0.02 0.4613

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053062
Sep 06, 2019
TISSUE
09/06/2019 LC_DCEF_INV-2_2019-09-06 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 550 80 20 0.5024

              Antimony ug/g 0.05 0.02 0.01 0.5024

              Arsenic ug/g 0.57 0.08 0.01 0.5024

              Barium ug/g 46 5 0.02 0.5024

              Beryllium ug/g 0.02 0.01 0.01 0.5024

              Boron ug/g 2 1 1 0.5024

              Cadmium ug/g 3.6 0.4 0.01 0.5024

              Chromium ug/g 1.0 0.2 0.05 0.5024

              Cobalt ug/g 0.32 0.05 0.01 0.5024

              Copper ug/g 15 2 0.05 0.5024

              Iron ug/g 330 30 2 0.5024

              Lead ug/g 0.20 0.03 0.01 0.5024

              Manganese ug/g 26 3 0.1 0.5024

              Mercury ug/g 0.014 0.008 0.005 0.5024

              Molybdenum ug/g 0.28 0.07 0.02 0.5024

              Nickel ug/g 1.9 0.3 0.05 0.5024

              Selenium ug/g 6.1 0.6 0.01 0.5024

              Silver ug/g 0.06 0.02 0.01 0.5024

              Strontium ug/g 3.8 0.6 0.05 0.5024

              Thallium ug/g 0.022 0.01 0.005 0.5024

              Tin ug/g <0.05 0.05 0.5024

              Titanium ug/g 4.2 0.6 0.2 0.5024

              Uranium ug/g 0.098 0.02 0.005 0.5024

              Vanadium ug/g 3.0 0.4 0.1 0.5024

              Zinc ug/g 140 10 0.5 0.5024

   Lab Section 6

              Moisture % 77.51 8 0.02 0.5024

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053063
Sep 06, 2019
TISSUE
09/06/2019 LC_DCEF_INV-3_2019-09-06 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 620 90 20 0.5069

              Antimony ug/g 0.06 0.02 0.01 0.5069

              Arsenic ug/g 0.80 0.1 0.01 0.5069

              Barium ug/g 44 4 0.02 0.5069

              Beryllium ug/g 0.02 0.01 0.01 0.5069

              Boron ug/g 2 1 1 0.5069

              Cadmium ug/g 3.6 0.4 0.01 0.5069

              Chromium ug/g 1.2 0.2 0.05 0.5069

              Cobalt ug/g 0.46 0.07 0.01 0.5069

              Copper ug/g 15 2 0.05 0.5069

              Iron ug/g 460 50 2 0.5069

              Lead ug/g 0.24 0.04 0.01 0.5069

              Manganese ug/g 29 3 0.1 0.5069

              Mercury ug/g 0.014 0.008 0.005 0.5069

              Molybdenum ug/g 0.32 0.08 0.02 0.5069

              Nickel ug/g 2.3 0.3 0.05 0.5069

              Selenium ug/g 7.0 0.7 0.01 0.5069

              Silver ug/g 0.06 0.02 0.01 0.5069

              Strontium ug/g 3.3 0.5 0.05 0.5069

              Thallium ug/g 0.028 0.01 0.005 0.5069

              Tin ug/g <0.05 0.05 0.5069

              Titanium ug/g 5.1 0.8 0.2 0.5069

              Uranium ug/g 0.12 0.02 0.005 0.5069

              Vanadium ug/g 3.3 0.5 0.1 0.5069

              Zinc ug/g 160 20 0.5 0.5069

   Lab Section 6

              Moisture % 79.97 8 0.02 0.5069

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053064
Sep 06, 2019
TISSUE
09/06/2019 LC_DCEF_INV-4_2019-09-06 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.5058

              Antimony ug/g 0.08 0.03 0.01 0.5058

              Arsenic ug/g 0.80 0.1 0.01 0.5058

              Barium ug/g 48 5 0.02 0.5058

              Beryllium ug/g 0.05 0.01 0.01 0.5058

              Boron ug/g 3 1 1 0.5058

              Cadmium ug/g 3.8 0.4 0.01 0.5058

              Chromium ug/g 2.4 0.4 0.05 0.5058

              Cobalt ug/g 0.56 0.08 0.01 0.5058

              Copper ug/g 14 1 0.05 0.5058

              Iron ug/g 740 100 20 0.5058

              Lead ug/g 0.48 0.07 0.01 0.5058

              Manganese ug/g 27 3 0.1 0.5058

              Mercury ug/g 0.014 0.008 0.005 0.5058

              Molybdenum ug/g 0.41 0.06 0.02 0.5058

              Nickel ug/g 2.9 0.4 0.05 0.5058

              Selenium ug/g 6.6 0.7 0.01 0.5058

              Silver ug/g 0.06 0.02 0.01 0.5058

              Strontium ug/g 7.2 0.7 0.05 0.5058

              Thallium ug/g 0.043 0.01 0.005 0.5058

              Tin ug/g <0.05 0.05 0.5058

              Titanium ug/g 6.6 1 0.2 0.5058

              Uranium ug/g 0.23 0.03 0.005 0.5058

              Vanadium ug/g 6.8 1 0.1 0.5058

              Zinc ug/g 140 10 0.5 0.5058

   Lab Section 6

              Moisture % 79.93 8 0.02 0.5058

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053065
Sep 06, 2019
TISSUE
09/06/2019 LC_DCEF_INV-5_2019-09-06 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 600 90 20 0.5038

              Antimony ug/g 0.06 0.02 0.01 0.5038

              Arsenic ug/g 0.80 0.1 0.01 0.5038

              Barium ug/g 26 3 0.02 0.5038

              Beryllium ug/g 0.02 0.01 0.01 0.5038

              Boron ug/g 2 1 1 0.5038

              Cadmium ug/g 4.3 0.4 0.01 0.5038

              Chromium ug/g 1.2 0.2 0.05 0.5038

              Cobalt ug/g 0.44 0.07 0.01 0.5038

              Copper ug/g 16 2 0.05 0.5038

              Iron ug/g 380 40 2 0.5038

              Lead ug/g 0.22 0.03 0.01 0.5038

              Manganese ug/g 22 2 0.1 0.5038

              Mercury ug/g 0.012 0.008 0.005 0.5038

              Molybdenum ug/g 0.38 0.1 0.02 0.5038

              Nickel ug/g 2.2 0.3 0.05 0.5038

              Selenium ug/g 7.1 0.7 0.01 0.5038

              Silver ug/g 0.06 0.02 0.01 0.5038

              Strontium ug/g 3.5 0.5 0.05 0.5038

              Thallium ug/g 0.029 0.01 0.005 0.5038

              Tin ug/g <0.05 0.05 0.5038

              Titanium ug/g 4.6 0.7 0.2 0.5038

              Uranium ug/g 0.12 0.02 0.005 0.5038

              Vanadium ug/g 3.4 0.5 0.1 0.5038

              Zinc ug/g 160 20 0.5 0.5038

   Lab Section 6

              Moisture % 80.13 8 0.02 0.5038

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053066
Sep 05, 2019
TISSUE
09/05/2019 LC_DC3_INV-1_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 300 20 0.5027

              Antimony ug/g 0.22 0.03 0.01 0.5027

              Arsenic ug/g 1.2 0.1 0.01 0.5027

              Barium ug/g 209 30 0.02 0.5027

              Beryllium ug/g 0.17 0.04 0.01 0.5027

              Boron ug/g 6 1 1 0.5027

              Cadmium ug/g 3.3 0.3 0.01 0.5027

              Chromium ug/g 5.8 0.6 0.05 0.5027

              Cobalt ug/g 6.6 0.7 0.01 0.5027

              Copper ug/g 13 1 0.05 0.5027

              Iron ug/g 2200 200 20 0.5027

              Lead ug/g 1.4 0.1 0.01 0.5027

              Manganese ug/g 168 20 0.1 0.5027

              Mercury ug/g 0.024 0.01 0.005 0.5027

              Molybdenum ug/g 0.93 0.1 0.02 0.5027

              Nickel ug/g 26 3 0.05 0.5027

              Selenium ug/g 6.7 0.7 0.01 0.5027

              Silver ug/g 0.13 0.03 0.01 0.5027

              Strontium ug/g 54 5 0.05 0.5027

              Thallium ug/g 0.14 0.02 0.005 0.5027

              Tin ug/g 0.05 0.05 0.05 0.5027

              Titanium ug/g 24 2 0.2 0.5027

              Uranium ug/g 0.54 0.05 0.005 0.5027

              Vanadium ug/g 17 4 1 0.5027

              Zinc ug/g 300 30 0.5 0.5027

   Lab Section 6

              Moisture % 75.66 8 0.02 0.5027

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.

Page 15 of 57

SRC Group # 2019-13441

Minnow Environmental Inc.

Oct 11, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053067
Sep 05, 2019
TISSUE
09/05/2019 LC_DC3_INV-2_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5700 800 200 0.5023

              Antimony ug/g 0.10 0.02 0.01 0.5023

              Arsenic ug/g 1.5 0.2 0.01 0.5023

              Barium ug/g 81 8 0.02 0.5023

              Beryllium ug/g 0.23 0.03 0.01 0.5023

              Boron ug/g 8 1 1 0.5023

              Cadmium ug/g 2.3 0.2 0.01 0.5023

              Chromium ug/g 9.7 1 0.05 0.5023

              Cobalt ug/g 3.7 0.4 0.01 0.5023

              Copper ug/g 13 1 0.05 0.5023

              Iron ug/g 4500 400 20 0.5023

              Lead ug/g 2.4 0.2 0.01 0.5023

              Manganese ug/g 109 10 0.1 0.5023

              Mercury ug/g 0.042 0.01 0.005 0.5023

              Molybdenum ug/g 0.63 0.09 0.02 0.5023

              Nickel ug/g 22 2 0.05 0.5023

              Selenium ug/g 5.9 0.6 0.01 0.5023

              Silver ug/g 0.14 0.04 0.01 0.5023

              Strontium ug/g 27 3 0.05 0.5023

              Thallium ug/g 0.18 0.03 0.005 0.5023

              Tin ug/g 0.06 0.05 0.05 0.5023

              Titanium ug/g 15 2 0.2 0.5023

              Uranium ug/g 0.44 0.07 0.005 0.5023

              Vanadium ug/g 29 4 1 0.5023

              Zinc ug/g 180 20 0.5 0.5023

   Lab Section 6

              Moisture % 76.42 8 0.02 0.5023

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053068
Sep 05, 2019
TISSUE
09/05/2019 LC_DC3_INV-3_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4800 500 20 0.5092

              Antimony ug/g 0.15 0.04 0.01 0.5092

              Arsenic ug/g 1.1 0.1 0.01 0.5092

              Barium ug/g 86 9 0.02 0.5092

              Beryllium ug/g 0.20 0.03 0.01 0.5092

              Boron ug/g 8 1 1 0.5092

              Cadmium ug/g 3.2 0.3 0.01 0.5092

              Chromium ug/g 8.0 0.8 0.05 0.5092

              Cobalt ug/g 5.8 0.6 0.01 0.5092

              Copper ug/g 12 1 0.05 0.5092

              Iron ug/g 2100 200 20 0.5092

              Lead ug/g 2.0 0.2 0.01 0.5092

              Manganese ug/g 106 10 0.1 0.5092

              Mercury ug/g 0.020 0.01 0.005 0.5092

              Molybdenum ug/g 0.68 0.1 0.02 0.5092

              Nickel ug/g 26 3 0.05 0.5092

              Selenium ug/g 6.6 0.7 0.01 0.5092

              Silver ug/g 0.14 0.04 0.01 0.5092

              Strontium ug/g 27 3 0.05 0.5092

              Thallium ug/g 0.18 0.03 0.005 0.5092

              Tin ug/g 0.06 0.05 0.05 0.5092

              Titanium ug/g 22 2 0.2 0.5092

              Uranium ug/g 0.53 0.05 0.005 0.5092

              Vanadium ug/g 23 3 1 0.5092

              Zinc ug/g 230 20 0.5 0.5092

   Lab Section 6

              Moisture % 82.05 8 0.02 0.5092

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053069
Sep 05, 2019
TISSUE
09/05/2019 LC_DC3_INV-4_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5400 800 200 0.5085

              Antimony ug/g 0.14 0.04 0.01 0.5085

              Arsenic ug/g 1.2 0.1 0.01 0.5085

              Barium ug/g 105 10 0.02 0.5085

              Beryllium ug/g 0.20 0.03 0.01 0.5085

              Boron ug/g 9 1 1 0.5085

              Cadmium ug/g 2.3 0.2 0.01 0.5085

              Chromium ug/g 9.2 0.9 0.05 0.5085

              Cobalt ug/g 4.2 0.4 0.01 0.5085

              Copper ug/g 12 1 0.05 0.5085

              Iron ug/g 2600 300 20 0.5085

              Lead ug/g 2.2 0.2 0.01 0.5085

              Manganese ug/g 100 10 0.1 0.5085

              Mercury ug/g 0.022 0.01 0.005 0.5085

              Molybdenum ug/g 0.73 0.1 0.02 0.5085

              Nickel ug/g 24 2 0.05 0.5085

              Selenium ug/g 6.0 0.6 0.01 0.5085

              Silver ug/g 0.14 0.04 0.01 0.5085

              Strontium ug/g 31 3 0.05 0.5085

              Thallium ug/g 0.18 0.03 0.005 0.5085

              Tin ug/g 0.06 0.05 0.05 0.5085

              Titanium ug/g 24 2 0.2 0.5085

              Uranium ug/g 0.46 0.07 0.005 0.5085

              Vanadium ug/g 25 4 1 0.5085

              Zinc ug/g 190 20 0.5 0.5085

   Lab Section 6

              Moisture % 78.46 8 0.02 0.5085

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053070
Sep 05, 2019
TISSUE
09/05/2019 LC_DC3_INV-5_2019-09-05 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3400 300 20 0.4002

              Antimony ug/g 0.14 0.04 0.01 0.4002

              Arsenic ug/g 0.85 0.1 0.01 0.4002

              Barium ug/g 106 10 0.02 0.4002

              Beryllium ug/g 0.20 0.03 0.01 0.4002

              Boron ug/g 6 1 1 0.4002

              Cadmium ug/g 2.0 0.2 0.01 0.4002

              Chromium ug/g 6.3 0.6 0.05 0.4002

              Cobalt ug/g 3.2 0.3 0.01 0.4002

              Copper ug/g 12 1 0.05 0.4002

              Iron ug/g 1600 200 20 0.4002

              Lead ug/g 1.3 0.1 0.01 0.4002

              Manganese ug/g 97 10 0.1 0.4002

              Mercury ug/g 0.019 0.01 0.005 0.4002

              Molybdenum ug/g 0.64 0.1 0.02 0.4002

              Nickel ug/g 19 2 0.05 0.4002

              Selenium ug/g 7.2 0.7 0.01 0.4002

              Silver ug/g 0.13 0.03 0.01 0.4002

              Strontium ug/g 32 3 0.05 0.4002

              Thallium ug/g 0.13 0.02 0.005 0.4002

              Tin ug/g 0.05 0.05 0.05 0.4002

              Titanium ug/g 22 2 0.2 0.4002

              Uranium ug/g 0.38 0.06 0.005 0.4002

              Vanadium ug/g 16 4 1 0.4002

              Zinc ug/g 180 20 0.5 0.4002

   Lab Section 6

              Moisture % 79.19 8 0.02 0.4002

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053071
Sep 09, 2019
TISSUE
09/09/2019 LC_SPDC_INV-1_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 740 100 20 0.5067

              Antimony ug/g 0.07 0.02 0.01 0.5067

              Arsenic ug/g 0.49 0.07 0.01 0.5067

              Barium ug/g 168 20 0.02 0.5067

              Beryllium ug/g 0.04 0.01 0.01 0.5067

              Boron ug/g 3 1 1 0.5067

              Cadmium ug/g 0.91 0.1 0.01 0.5067

              Chromium ug/g 1.8 0.3 0.05 0.5067

              Cobalt ug/g 1.6 0.2 0.01 0.5067

              Copper ug/g 11 1 0.05 0.5067

              Iron ug/g 420 40 2 0.5067

              Lead ug/g 0.36 0.05 0.01 0.5067

              Manganese ug/g 88 9 0.1 0.5067

              Mercury ug/g 0.019 0.01 0.005 0.5067

              Molybdenum ug/g 0.52 0.08 0.02 0.5067

              Nickel ug/g 70 7 0.05 0.5067

              Selenium ug/g 11 1 0.1 0.5067

              Silver ug/g 0.23 0.03 0.01 0.5067

              Strontium ug/g 26 3 0.05 0.5067

              Thallium ug/g 0.069 0.02 0.005 0.5067

              Tin ug/g <0.05 0.05 0.5067

              Titanium ug/g 8.0 1 0.2 0.5067

              Uranium ug/g 0.54 0.05 0.005 0.5067

              Vanadium ug/g 3.8 0.6 0.1 0.5067

              Zinc ug/g 110 10 0.5 0.5067

   Lab Section 6

              Moisture % 88.79 9 0.02 0.5067

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053072
Sep 09, 2019
TISSUE
09/09/2019 LC_SPDC_INV-2_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 520 80 20 0.5079

              Antimony ug/g 0.05 0.02 0.01 0.5079

              Arsenic ug/g 0.39 0.06 0.01 0.5079

              Barium ug/g 184 20 0.02 0.5079

              Beryllium ug/g 0.03 0.01 0.01 0.5079

              Boron ug/g 3 1 1 0.5079

              Cadmium ug/g 0.73 0.1 0.01 0.5079

              Chromium ug/g 1.4 0.2 0.05 0.5079

              Cobalt ug/g 2.2 0.2 0.01 0.5079

              Copper ug/g 11 1 0.05 0.5079

              Iron ug/g 310 30 2 0.5079

              Lead ug/g 0.25 0.04 0.01 0.5079

              Manganese ug/g 115 10 0.1 0.5079

              Mercury ug/g 0.016 0.009 0.005 0.5079

              Molybdenum ug/g 0.49 0.07 0.02 0.5079

              Nickel ug/g 61 6 0.05 0.5079

              Selenium ug/g 11 1 0.1 0.5079

              Silver ug/g 0.23 0.03 0.01 0.5079

              Strontium ug/g 24 2 0.05 0.5079

              Thallium ug/g 0.061 0.02 0.005 0.5079

              Tin ug/g <0.05 0.05 0.5079

              Titanium ug/g 6.1 0.9 0.2 0.5079

              Uranium ug/g 0.38 0.06 0.005 0.5079

              Vanadium ug/g 2.7 0.4 0.1 0.5079

              Zinc ug/g 110 10 0.5 0.5079

   Lab Section 6

              Moisture % 87.75 9 0.02 0.5079

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053073
Sep 09, 2019
TISSUE
09/09/2019 LC_SPDC_INV-3_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 350 40 2 0.5091

              Antimony ug/g 0.04 0.02 0.01 0.5091

              Arsenic ug/g 0.32 0.05 0.01 0.5091

              Barium ug/g 169 20 0.02 0.5091

              Beryllium ug/g 0.02 0.01 0.01 0.5091

              Boron ug/g 2 1 1 0.5091

              Cadmium ug/g 0.65 0.1 0.01 0.5091

              Chromium ug/g 1.1 0.2 0.05 0.5091

              Cobalt ug/g 1.8 0.2 0.01 0.5091

              Copper ug/g 11 1 0.05 0.5091

              Iron ug/g 240 20 2 0.5091

              Lead ug/g 0.19 0.05 0.01 0.5091

              Manganese ug/g 99 10 0.1 0.5091

              Mercury ug/g 0.017 0.009 0.005 0.5091

              Molybdenum ug/g 0.44 0.07 0.02 0.5091

              Nickel ug/g 46 5 0.05 0.5091

              Selenium ug/g 12 1 0.1 0.5091

              Silver ug/g 0.23 0.03 0.01 0.5091

              Strontium ug/g 20 2 0.05 0.5091

              Thallium ug/g 0.053 0.01 0.005 0.5091

              Tin ug/g <0.05 0.05 0.5091

              Titanium ug/g 4.2 0.6 0.2 0.5091

              Uranium ug/g 0.24 0.04 0.005 0.5091

              Vanadium ug/g 1.9 0.5 0.1 0.5091

              Zinc ug/g 110 10 0.5 0.5091

   Lab Section 6

              Moisture % 86.18 9 0.02 0.5091

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053074
Sep 09, 2019
TISSUE
09/09/2019 LC_SPDC_INV-4_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 470 50 2 0.5044

              Antimony ug/g 0.06 0.02 0.01 0.5044

              Arsenic ug/g 0.40 0.06 0.01 0.5044

              Barium ug/g 174 20 0.02 0.5044

              Beryllium ug/g 0.03 0.01 0.01 0.5044

              Boron ug/g 22 3 1 0.5044

              Cadmium ug/g 0.75 0.1 0.01 0.5044

              Chromium ug/g 1.6 0.2 0.05 0.5044

              Cobalt ug/g 1.2 0.1 0.01 0.5044

              Copper ug/g 12 1 0.05 0.5044

              Iron ug/g 310 30 2 0.5044

              Lead ug/g 0.23 0.03 0.01 0.5044

              Manganese ug/g 71 7 0.1 0.5044

              Mercury ug/g 0.018 0.009 0.005 0.5044

              Molybdenum ug/g 0.54 0.08 0.02 0.5044

              Nickel ug/g 70 7 0.05 0.5044

              Selenium ug/g 11 1 0.1 0.5044

              Silver ug/g 0.25 0.04 0.01 0.5044

              Strontium ug/g 29 3 0.05 0.5044

              Thallium ug/g 0.060 0.02 0.005 0.5044

              Tin ug/g <0.05 0.05 0.5044

              Titanium ug/g 5.6 0.8 0.2 0.5044

              Uranium ug/g 0.52 0.05 0.005 0.5044

              Vanadium ug/g 2.8 0.4 0.1 0.5044

              Zinc ug/g 100 10 0.5 0.5044

   Lab Section 6

              Moisture % 88.86 9 0.02 0.5044

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053075
Sep 09, 2019
TISSUE
09/09/2019 LC_SPDC_INV-5_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 710 100 20 0.5072

              Antimony ug/g 0.07 0.02 0.01 0.5072

              Arsenic ug/g 0.48 0.07 0.01 0.5072

              Barium ug/g 186 20 0.02 0.5072

              Beryllium ug/g 0.03 0.01 0.01 0.5072

              Boron ug/g 16 4 1 0.5072

              Cadmium ug/g 0.89 0.1 0.01 0.5072

              Chromium ug/g 1.8 0.3 0.05 0.5072

              Cobalt ug/g 2.1 0.2 0.01 0.5072

              Copper ug/g 11 1 0.05 0.5072

              Iron ug/g 380 40 2 0.5072

              Lead ug/g 0.32 0.05 0.01 0.5072

              Manganese ug/g 110 10 0.1 0.5072

              Mercury ug/g 0.020 0.01 0.005 0.5072

              Molybdenum ug/g 0.52 0.08 0.02 0.5072

              Nickel ug/g 69 7 0.05 0.5072

              Selenium ug/g 12 1 0.1 0.5072

              Silver ug/g 0.24 0.04 0.01 0.5072

              Strontium ug/g 27 3 0.05 0.5072

              Thallium ug/g 0.068 0.02 0.005 0.5072

              Tin ug/g <0.05 0.05 0.5072

              Titanium ug/g 8.2 1 0.2 0.5072

              Uranium ug/g 0.42 0.06 0.005 0.5072

              Vanadium ug/g 3.6 0.5 0.1 0.5072

              Zinc ug/g 110 10 0.5 0.5072

   Lab Section 6

              Moisture % 88.00 9 0.02 0.5072

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053076
Sep 09, 2019
TISSUE
09/09/2019 LC_DCDS_INV-1_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1000 200 20 0.5037

              Antimony ug/g 0.06 0.02 0.01 0.5037

              Arsenic ug/g 0.55 0.08 0.01 0.5037

              Barium ug/g 55 6 0.02 0.5037

              Beryllium ug/g 0.04 0.01 0.01 0.5037

              Boron ug/g 2 1 1 0.5037

              Cadmium ug/g 1.0 0.1 0.01 0.5037

              Chromium ug/g 2.0 0.3 0.05 0.5037

              Cobalt ug/g 1.6 0.2 0.01 0.5037

              Copper ug/g 11 1 0.05 0.5037

              Iron ug/g 590 90 20 0.5037

              Lead ug/g 0.46 0.07 0.01 0.5037

              Manganese ug/g 74 7 0.1 0.5037

              Mercury ug/g 0.020 0.01 0.005 0.5037

              Molybdenum ug/g 0.40 0.06 0.02 0.5037

              Nickel ug/g 14 1 0.05 0.5037

              Selenium ug/g 30 3 0.1 0.5037

              Silver ug/g 0.11 0.03 0.01 0.5037

              Strontium ug/g 10 1 0.05 0.5037

              Thallium ug/g 0.047 0.01 0.005 0.5037

              Tin ug/g <0.05 0.05 0.5037

              Titanium ug/g 7.3 1 0.2 0.5037

              Uranium ug/g 0.12 0.02 0.005 0.5037

              Vanadium ug/g 4.8 0.7 0.1 0.5037

              Zinc ug/g 120 10 0.5 0.5037

   Lab Section 6

              Moisture % 74.48 7 0.02 0.5037

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053077
Sep 09, 2019
TISSUE
09/09/2019 LC_DCDS_INV-2_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 490 50 2 0.5042

              Antimony ug/g 0.04 0.02 0.01 0.5042

              Arsenic ug/g 0.37 0.06 0.01 0.5042

              Barium ug/g 37 4 0.02 0.5042

              Beryllium ug/g 0.02 0.01 0.01 0.5042

              Boron ug/g 1 1 1 0.5042

              Cadmium ug/g 0.92 0.1 0.01 0.5042

              Chromium ug/g 0.95 0.2 0.05 0.5042

              Cobalt ug/g 1.0 0.1 0.01 0.5042

              Copper ug/g 10 1 0.05 0.5042

              Iron ug/g 260 30 2 0.5042

              Lead ug/g 0.20 0.03 0.01 0.5042

              Manganese ug/g 63 6 0.1 0.5042

              Mercury ug/g 0.018 0.009 0.005 0.5042

              Molybdenum ug/g 0.30 0.08 0.02 0.5042

              Nickel ug/g 9.4 0.9 0.05 0.5042

              Selenium ug/g 28 3 0.1 0.5042

              Silver ug/g 0.10 0.02 0.01 0.5042

              Strontium ug/g 3.0 0.4 0.05 0.5042

              Thallium ug/g 0.030 0.01 0.005 0.5042

              Tin ug/g <0.05 0.05 0.5042

              Titanium ug/g 5.2 0.8 0.2 0.5042

              Uranium ug/g 0.071 0.02 0.005 0.5042

              Vanadium ug/g 2.2 0.3 0.1 0.5042

              Zinc ug/g 120 10 0.5 0.5042

   Lab Section 6

              Moisture % 71.58 7 0.02 0.5042

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053078
Sep 09, 2019
TISSUE
09/09/2019 LC_DCDS_INV-3_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 400 40 2 0.5065

              Antimony ug/g 0.03 0.02 0.01 0.5065

              Arsenic ug/g 0.32 0.05 0.01 0.5065

              Barium ug/g 38 4 0.02 0.5065

              Beryllium ug/g 0.02 0.01 0.01 0.5065

              Boron ug/g 1 1 1 0.5065

              Cadmium ug/g 0.68 0.1 0.01 0.5065

              Chromium ug/g 0.79 0.2 0.05 0.5065

              Cobalt ug/g 0.80 0.1 0.01 0.5065

              Copper ug/g 9.7 1 0.05 0.5065

              Iron ug/g 230 20 2 0.5065

              Lead ug/g 0.17 0.04 0.01 0.5065

              Manganese ug/g 52 5 0.1 0.5065

              Mercury ug/g 0.018 0.009 0.005 0.5065

              Molybdenum ug/g 0.30 0.08 0.02 0.5065

              Nickel ug/g 7.2 0.7 0.05 0.5065

              Selenium ug/g 25 2 0.1 0.5065

              Silver ug/g 0.09 0.03 0.01 0.5065

              Strontium ug/g 2.4 0.4 0.05 0.5065

              Thallium ug/g 0.027 0.01 0.005 0.5065

              Tin ug/g <0.05 0.05 0.5065

              Titanium ug/g 4.2 0.6 0.2 0.5065

              Uranium ug/g 0.061 0.02 0.005 0.5065

              Vanadium ug/g 1.9 0.5 0.1 0.5065

              Zinc ug/g 110 10 0.5 0.5065

   Lab Section 6

              Moisture % 70.89 7 0.02 0.5065

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053079
Sep 09, 2019
TISSUE
09/09/2019 LC_DCDS_INV-4_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 430 40 2 0.5035

              Antimony ug/g 0.03 0.02 0.01 0.5035

              Arsenic ug/g 0.36 0.05 0.01 0.5035

              Barium ug/g 40 4 0.02 0.5035

              Beryllium ug/g 0.02 0.01 0.01 0.5035

              Boron ug/g 1 1 1 0.5035

              Cadmium ug/g 0.78 0.1 0.01 0.5035

              Chromium ug/g 0.91 0.2 0.05 0.5035

              Cobalt ug/g 0.84 0.1 0.01 0.5035

              Copper ug/g 10 1 0.05 0.5035

              Iron ug/g 240 20 2 0.5035

              Lead ug/g 0.19 0.05 0.01 0.5035

              Manganese ug/g 60 6 0.1 0.5035

              Mercury ug/g 0.016 0.009 0.005 0.5035

              Molybdenum ug/g 0.33 0.08 0.02 0.5035

              Nickel ug/g 9.3 0.9 0.05 0.5035

              Selenium ug/g 26 3 0.1 0.5035

              Silver ug/g 0.10 0.02 0.01 0.5035

              Strontium ug/g 2.7 0.4 0.05 0.5035

              Thallium ug/g 0.028 0.01 0.005 0.5035

              Tin ug/g <0.05 0.05 0.5035

              Titanium ug/g 3.4 0.8 0.2 0.5035

              Uranium ug/g 0.083 0.02 0.005 0.5035

              Vanadium ug/g 2.4 0.4 0.1 0.5035

              Zinc ug/g 110 10 0.5 0.5035

   Lab Section 6

              Moisture % 70.18 7 0.02 0.5035

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053080
Sep 09, 2019
TISSUE
09/09/2019 LC_DCDS_INV-5_2019-09-09 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 360 40 2 0.5069

              Antimony ug/g 0.03 0.02 0.01 0.5069

              Arsenic ug/g 0.29 0.04 0.01 0.5069

              Barium ug/g 46 5 0.02 0.5069

              Beryllium ug/g 0.01 0.01 0.01 0.5069

              Boron ug/g <1 1 0.5069

              Cadmium ug/g 0.55 0.08 0.01 0.5069

              Chromium ug/g 0.71 0.2 0.05 0.5069

              Cobalt ug/g 0.70 0.1 0.01 0.5069

              Copper ug/g 9.3 0.9 0.05 0.5069

              Iron ug/g 220 20 2 0.5069

              Lead ug/g 0.17 0.04 0.01 0.5069

              Manganese ug/g 49 5 0.1 0.5069

              Mercury ug/g 0.015 0.008 0.005 0.5069

              Molybdenum ug/g 0.27 0.07 0.02 0.5069

              Nickel ug/g 6.4 0.6 0.05 0.5069

              Selenium ug/g 22 2 0.1 0.5069

              Silver ug/g 0.10 0.02 0.01 0.5069

              Strontium ug/g 2.5 0.4 0.05 0.5069

              Thallium ug/g 0.025 0.01 0.005 0.5069

              Tin ug/g <0.05 0.05 0.5069

              Titanium ug/g 3.1 0.8 0.2 0.5069

              Uranium ug/g 0.063 0.02 0.005 0.5069

              Vanadium ug/g 1.8 0.4 0.1 0.5069

              Zinc ug/g 100 10 0.5 0.5069

   Lab Section 6

              Moisture % 55.82 6 0.02 0.5069

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053081
Sep 10, 2019
TISSUE
09/10/2019 LC_DC2_INV-1_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 460 50 2 0.5048

              Antimony ug/g 0.04 0.02 0.01 0.5048

              Arsenic ug/g 0.44 0.07 0.01 0.5048

              Barium ug/g 36 4 0.02 0.5048

              Beryllium ug/g 0.02 0.01 0.01 0.5048

              Boron ug/g 1 1 1 0.5048

              Cadmium ug/g 2.5 0.2 0.01 0.5048

              Chromium ug/g 0.93 0.2 0.05 0.5048

              Cobalt ug/g 2.3 0.2 0.01 0.5048

              Copper ug/g 12 1 0.05 0.5048

              Iron ug/g 270 30 2 0.5048

              Lead ug/g 0.23 0.03 0.01 0.5048

              Manganese ug/g 61 6 0.1 0.5048

              Mercury ug/g 0.018 0.009 0.005 0.5048

              Molybdenum ug/g 0.44 0.07 0.02 0.5048

              Nickel ug/g 11 1 0.05 0.5048

              Selenium ug/g 12 1 0.1 0.5048

              Silver ug/g 0.10 0.02 0.01 0.5048

              Strontium ug/g 2.6 0.4 0.05 0.5048

              Thallium ug/g 0.034 0.01 0.005 0.5048

              Tin ug/g <0.05 0.05 0.5048

              Titanium ug/g 3.9 1 0.2 0.5048

              Uranium ug/g 0.15 0.02 0.005 0.5048

              Vanadium ug/g 2.6 0.4 0.1 0.5048

              Zinc ug/g 140 10 0.5 0.5048

   Lab Section 6

              Moisture % 77.76 8 0.02 0.5048

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.

Page 30 of 57

SRC Group # 2019-13441

Minnow Environmental Inc.

Oct 11, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053082
Sep 10, 2019
TISSUE
09/10/2019 LC_DC2_INV-2_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 200 20 0.5091

              Antimony ug/g 0.09 0.03 0.01 0.5091

              Arsenic ug/g 1.5 0.2 0.01 0.5091

              Barium ug/g 47 5 0.02 0.5091

              Beryllium ug/g 0.07 0.01 0.01 0.5091

              Boron ug/g 2 1 1 0.5091

              Cadmium ug/g 2.3 0.2 0.01 0.5091

              Chromium ug/g 2.7 0.4 0.05 0.5091

              Cobalt ug/g 2.5 0.2 0.01 0.5091

              Copper ug/g 11 1 0.05 0.5091

              Iron ug/g 1800 300 20 0.5091

              Lead ug/g 1.2 0.1 0.01 0.5091

              Manganese ug/g 79 8 0.1 0.5091

              Mercury ug/g 0.018 0.009 0.005 0.5091

              Molybdenum ug/g 0.57 0.08 0.02 0.5091

              Nickel ug/g 14 1 0.05 0.5091

              Selenium ug/g 10 1 0.1 0.5091

              Silver ug/g 0.10 0.02 0.01 0.5091

              Strontium ug/g 7.6 0.8 0.05 0.5091

              Thallium ug/g 0.066 0.02 0.005 0.5091

              Tin ug/g <0.05 0.05 0.5091

              Titanium ug/g 4.9 0.7 0.2 0.5091

              Uranium ug/g 0.32 0.05 0.005 0.5091

              Vanadium ug/g 9.0 1 0.1 0.5091

              Zinc ug/g 140 10 0.5 0.5091

   Lab Section 6

              Moisture % 76.57 8 0.02 0.5091

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053083
Sep 10, 2019
TISSUE
09/10/2019 LC_DC2_INV-3_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 200 20 0.5063

              Antimony ug/g 0.09 0.03 0.01 0.5063

              Arsenic ug/g 0.71 0.1 0.01 0.5063

              Barium ug/g 62 6 0.02 0.5063

              Beryllium ug/g 0.09 0.02 0.01 0.5063

              Boron ug/g 4 1 1 0.5063

              Cadmium ug/g 2.4 0.2 0.01 0.5063

              Chromium ug/g 3.8 0.6 0.05 0.5063

              Cobalt ug/g 2.6 0.3 0.01 0.5063

              Copper ug/g 12 1 0.05 0.5063

              Iron ug/g 860 100 20 0.5063

              Lead ug/g 0.88 0.1 0.01 0.5063

              Manganese ug/g 76 8 0.1 0.5063

              Mercury ug/g 0.021 0.01 0.005 0.5063

              Molybdenum ug/g 0.59 0.09 0.02 0.5063

              Nickel ug/g 17 2 0.05 0.5063

              Selenium ug/g 12 1 0.1 0.5063

              Silver ug/g 0.11 0.03 0.01 0.5063

              Strontium ug/g 12 1 0.05 0.5063

              Thallium ug/g 0.077 0.02 0.005 0.5063

              Tin ug/g <0.05 0.05 0.5063

              Titanium ug/g 7.3 1 0.2 0.5063

              Uranium ug/g 0.43 0.06 0.005 0.5063

              Vanadium ug/g 9.6 1 0.1 0.5063

              Zinc ug/g 140 10 0.5 0.5063

   Lab Section 6

              Moisture % 80.55 8 0.02 0.5063

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053084
Sep 10, 2019
TISSUE
09/10/2019 LC_DC2_INV-4_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.503

              Antimony ug/g 0.08 0.03 0.01 0.503

              Arsenic ug/g 0.81 0.1 0.01 0.503

              Barium ug/g 49 5 0.02 0.503

              Beryllium ug/g 0.09 0.02 0.01 0.503

              Boron ug/g 3 1 1 0.503

              Cadmium ug/g 2.2 0.2 0.01 0.503

              Chromium ug/g 3.5 0.5 0.05 0.503

              Cobalt ug/g 2.1 0.2 0.01 0.503

              Copper ug/g 12 1 0.05 0.503

              Iron ug/g 1400 200 20 0.503

              Lead ug/g 0.85 0.1 0.01 0.503

              Manganese ug/g 67 7 0.1 0.503

              Mercury ug/g 0.020 0.01 0.005 0.503

              Molybdenum ug/g 0.51 0.08 0.02 0.503

              Nickel ug/g 11 1 0.05 0.503

              Selenium ug/g 12 1 0.1 0.503

              Silver ug/g 0.10 0.02 0.01 0.503

              Strontium ug/g 7.0 0.7 0.05 0.503

              Thallium ug/g 0.068 0.02 0.005 0.503

              Tin ug/g <0.05 0.05 0.503

              Titanium ug/g 6.6 1 0.2 0.503

              Uranium ug/g 0.27 0.04 0.005 0.503

              Vanadium ug/g 11 3 1 0.503

              Zinc ug/g 160 20 0.5 0.503

   Lab Section 6

              Moisture % 78.93 8 0.02 0.503

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.

Page 33 of 57

SRC Group # 2019-13441

Minnow Environmental Inc.

Oct 11, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053085
Sep 10, 2019
TISSUE
09/10/2019 LC_DC2_INV-5_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 840 100 20 0.5044

              Antimony ug/g 0.05 0.02 0.01 0.5044

              Arsenic ug/g 0.49 0.07 0.01 0.5044

              Barium ug/g 45 4 0.02 0.5044

              Beryllium ug/g 0.03 0.01 0.01 0.5044

              Boron ug/g 2 1 1 0.5044

              Cadmium ug/g 2.6 0.3 0.01 0.5044

              Chromium ug/g 1.7 0.2 0.05 0.5044

              Cobalt ug/g 2.1 0.2 0.01 0.5044

              Copper ug/g 12 1 0.05 0.5044

              Iron ug/g 510 80 20 0.5044

              Lead ug/g 0.43 0.06 0.01 0.5044

              Manganese ug/g 71 7 0.1 0.5044

              Mercury ug/g 0.018 0.009 0.005 0.5044

              Molybdenum ug/g 0.49 0.07 0.02 0.5044

              Nickel ug/g 13 1 0.05 0.5044

              Selenium ug/g 12 1 0.1 0.5044

              Silver ug/g 0.10 0.02 0.01 0.5044

              Strontium ug/g 4.0 0.6 0.05 0.5044

              Thallium ug/g 0.045 0.01 0.005 0.5044

              Tin ug/g <0.05 0.05 0.5044

              Titanium ug/g 5.0 0.8 0.2 0.5044

              Uranium ug/g 0.17 0.02 0.005 0.5044

              Vanadium ug/g 4.5 0.7 0.1 0.5044

              Zinc ug/g 150 20 0.5 0.5044

   Lab Section 6

              Moisture % 76.66 8 0.02 0.5044

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053086
Sep 10, 2019
TISSUE
09/10/2019 LC_DC4_INV-1_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2400 200 20 0.5037

              Antimony ug/g 0.10 0.02 0.01 0.5037

              Arsenic ug/g 0.99 0.1 0.01 0.5037

              Barium ug/g 70 7 0.02 0.5037

              Beryllium ug/g 0.10 0.02 0.01 0.5037

              Boron ug/g 4 1 1 0.5037

              Cadmium ug/g 2.7 0.3 0.01 0.5037

              Chromium ug/g 4.5 0.7 0.05 0.5037

              Cobalt ug/g 1.2 0.1 0.01 0.5037

              Copper ug/g 11 1 0.05 0.5037

              Iron ug/g 1500 200 20 0.5037

              Lead ug/g 0.96 0.1 0.01 0.5037

              Manganese ug/g 59 6 0.1 0.5037

              Mercury ug/g 0.018 0.009 0.005 0.5037

              Molybdenum ug/g 0.52 0.08 0.02 0.5037

              Nickel ug/g 12 1 0.05 0.5037

              Selenium ug/g 8.7 0.9 0.01 0.5037

              Silver ug/g 0.11 0.03 0.01 0.5037

              Strontium ug/g 12 1 0.05 0.5037

              Thallium ug/g 0.083 0.02 0.005 0.5037

              Tin ug/g <0.05 0.05 0.5037

              Titanium ug/g 11 2 0.2 0.5037

              Uranium ug/g 0.29 0.04 0.005 0.5037

              Vanadium ug/g 12 3 1 0.5037

              Zinc ug/g 160 20 0.5 0.5037

   Lab Section 6

              Moisture % 70.73 7 0.02 0.5037

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053087
Sep 10, 2019
TISSUE
09/10/2019 LC_DC4_INV-2_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 440 40 2 0.5014

              Antimony ug/g 0.04 0.02 0.01 0.5014

              Arsenic ug/g 0.51 0.08 0.01 0.5014

              Barium ug/g 45 4 0.02 0.5014

              Beryllium ug/g 0.02 0.01 0.01 0.5014

              Boron ug/g 1 1 1 0.5014

              Cadmium ug/g 2.1 0.2 0.01 0.5014

              Chromium ug/g 0.91 0.2 0.05 0.5014

              Cobalt ug/g 0.68 0.1 0.01 0.5014

              Copper ug/g 11 1 0.05 0.5014

              Iron ug/g 350 40 2 0.5014

              Lead ug/g 0.25 0.04 0.01 0.5014

              Manganese ug/g 48 5 0.1 0.5014

              Mercury ug/g 0.012 0.008 0.005 0.5014

              Molybdenum ug/g 0.42 0.06 0.02 0.5014

              Nickel ug/g 7.8 0.8 0.05 0.5014

              Selenium ug/g 9.4 0.9 0.01 0.5014

              Silver ug/g 0.08 0.03 0.01 0.5014

              Strontium ug/g 3.0 0.4 0.05 0.5014

              Thallium ug/g 0.026 0.01 0.005 0.5014

              Tin ug/g <0.05 0.05 0.5014

              Titanium ug/g 3.6 0.9 0.2 0.5014

              Uranium ug/g 0.12 0.02 0.005 0.5014

              Vanadium ug/g 2.5 0.4 0.1 0.5014

              Zinc ug/g 140 10 0.5 0.5014

   Lab Section 6

              Moisture % 80.66 8 0.02 0.5014

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053088
Sep 10, 2019
TISSUE
09/10/2019 LC_DC4_INV-3_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.5018

              Antimony ug/g 0.06 0.02 0.01 0.5018

              Arsenic ug/g 0.84 0.1 0.01 0.5018

              Barium ug/g 56 6 0.02 0.5018

              Beryllium ug/g 0.07 0.01 0.01 0.5018

              Boron ug/g 4 1 1 0.5018

              Cadmium ug/g 2.0 0.2 0.01 0.5018

              Chromium ug/g 3.5 0.5 0.05 0.5018

              Cobalt ug/g 1.2 0.1 0.01 0.5018

              Copper ug/g 11 1 0.05 0.5018

              Iron ug/g 1300 200 20 0.5018

              Lead ug/g 0.60 0.09 0.01 0.5018

              Manganese ug/g 71 7 0.1 0.5018

              Mercury ug/g 0.015 0.008 0.005 0.5018

              Molybdenum ug/g 0.59 0.09 0.02 0.5018

              Nickel ug/g 12 1 0.05 0.5018

              Selenium ug/g 8.3 0.8 0.01 0.5018

              Silver ug/g 0.09 0.03 0.01 0.5018

              Strontium ug/g 6.7 0.7 0.05 0.5018

              Thallium ug/g 0.058 0.01 0.005 0.5018

              Tin ug/g <0.05 0.05 0.5018

              Titanium ug/g 6.5 1 0.2 0.5018

              Uranium ug/g 0.31 0.05 0.005 0.5018

              Vanadium ug/g 9.2 1 0.1 0.5018

              Zinc ug/g 150 20 0.5 0.5018

   Lab Section 6

              Moisture % 81.01 8 0.02 0.5018

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053089
Sep 10, 2019
TISSUE
09/10/2019 LC_DC4_INV-4_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 590 90 20 0.5063

              Antimony ug/g 0.05 0.02 0.01 0.5063

              Arsenic ug/g 0.53 0.08 0.01 0.5063

              Barium ug/g 48 5 0.02 0.5063

              Beryllium ug/g 0.02 0.01 0.01 0.5063

              Boron ug/g 2 1 1 0.5063

              Cadmium ug/g 1.8 0.2 0.01 0.5063

              Chromium ug/g 1.2 0.2 0.05 0.5063

              Cobalt ug/g 0.73 0.1 0.01 0.5063

              Copper ug/g 10 1 0.05 0.5063

              Iron ug/g 500 80 20 0.5063

              Lead ug/g 0.31 0.05 0.01 0.5063

              Manganese ug/g 55 6 0.1 0.5063

              Mercury ug/g 0.012 0.008 0.005 0.5063

              Molybdenum ug/g 0.45 0.07 0.02 0.5063

              Nickel ug/g 8.0 0.8 0.05 0.5063

              Selenium ug/g 9.3 0.9 0.01 0.5063

              Silver ug/g 0.08 0.03 0.01 0.5063

              Strontium ug/g 4.3 0.6 0.05 0.5063

              Thallium ug/g 0.031 0.01 0.005 0.5063

              Tin ug/g <0.05 0.05 0.5063

              Titanium ug/g 4.7 0.7 0.2 0.5063

              Uranium ug/g 0.14 0.02 0.005 0.5063

              Vanadium ug/g 3.5 0.5 0.1 0.5063

              Zinc ug/g 140 10 0.5 0.5063

   Lab Section 6

              Moisture % 81.08 8 0.02 0.5063

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053090
Sep 10, 2019
TISSUE
09/10/2019 LC_DC4_INV-5_2019-09-10 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 200 20 0.5081

              Antimony ug/g 0.06 0.02 0.01 0.5081

              Arsenic ug/g 0.65 0.1 0.01 0.5081

              Barium ug/g 48 5 0.02 0.5081

              Beryllium ug/g 0.05 0.01 0.01 0.5081

              Boron ug/g 2 1 1 0.5081

              Cadmium ug/g 1.8 0.2 0.01 0.5081

              Chromium ug/g 2.3 0.3 0.05 0.5081

              Cobalt ug/g 0.75 0.1 0.01 0.5081

              Copper ug/g 10 1 0.05 0.5081

              Iron ug/g 680 100 20 0.5081

              Lead ug/g 0.45 0.07 0.01 0.5081

              Manganese ug/g 46 5 0.1 0.5081

              Mercury ug/g 0.012 0.008 0.005 0.5081

              Molybdenum ug/g 0.42 0.06 0.02 0.5081

              Nickel ug/g 7.9 0.8 0.05 0.5081

              Selenium ug/g 8.5 0.8 0.01 0.5081

              Silver ug/g 0.08 0.03 0.01 0.5081

              Strontium ug/g 5.1 0.5 0.05 0.5081

              Thallium ug/g 0.042 0.01 0.005 0.5081

              Tin ug/g <0.05 0.05 0.5081

              Titanium ug/g 8.5 1 0.2 0.5081

              Uranium ug/g 0.14 0.02 0.005 0.5081

              Vanadium ug/g 5.8 0.9 0.1 0.5081

              Zinc ug/g 120 10 0.5 0.5081

   Lab Section 6

              Moisture % 80.40 8 0.02 0.5081

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053091
Sep 11, 2019
TISSUE
09/11/2019 LC_DC1_INV-1_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.5042

              Antimony ug/g 0.08 0.03 0.01 0.5042

              Arsenic ug/g 0.54 0.08 0.01 0.5042

              Barium ug/g 52 5 0.02 0.5042

              Beryllium ug/g 0.06 0.01 0.01 0.5042

              Boron ug/g 3 1 1 0.5042

              Cadmium ug/g 1.3 0.1 0.01 0.5042

              Chromium ug/g 2.6 0.4 0.05 0.5042

              Cobalt ug/g 0.64 0.1 0.01 0.5042

              Copper ug/g 10 1 0.05 0.5042

              Iron ug/g 690 100 20 0.5042

              Lead ug/g 0.44 0.07 0.01 0.5042

              Manganese ug/g 74 7 0.1 0.5042

              Mercury ug/g 0.011 0.007 0.005 0.5042

              Molybdenum ug/g 0.36 0.09 0.02 0.5042

              Nickel ug/g 9.0 0.9 0.05 0.5042

              Selenium ug/g 9.2 0.9 0.01 0.5042

              Silver ug/g 0.08 0.03 0.01 0.5042

              Strontium ug/g 6.7 0.7 0.05 0.5042

              Thallium ug/g 0.047 0.01 0.005 0.5042

              Tin ug/g <0.05 0.05 0.5042

              Titanium ug/g 7.2 1 0.2 0.5042

              Uranium ug/g 0.24 0.04 0.005 0.5042

              Vanadium ug/g 6.8 1 0.1 0.5042

              Zinc ug/g 120 10 0.5 0.5042

   Lab Section 6

              Moisture % 83.07 8 0.02 0.5042

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053092
Sep 11, 2019
TISSUE
09/11/2019 LC_DC1_INV-2_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 420 40 2 0.5098

              Antimony ug/g 0.06 0.02 0.01 0.5098

              Arsenic ug/g 0.37 0.06 0.01 0.5098

              Barium ug/g 38 4 0.02 0.5098

              Beryllium ug/g 0.02 0.01 0.01 0.5098

              Boron ug/g 1 1 1 0.5098

              Cadmium ug/g 1.1 0.1 0.01 0.5098

              Chromium ug/g 0.80 0.2 0.05 0.5098

              Cobalt ug/g 0.43 0.06 0.01 0.5098

              Copper ug/g 9.1 0.9 0.05 0.5098

              Iron ug/g 340 30 2 0.5098

              Lead ug/g 0.18 0.04 0.01 0.5098

              Manganese ug/g 63 6 0.1 0.5098

              Mercury ug/g 0.009 0.007 0.005 0.5098

              Molybdenum ug/g 0.33 0.08 0.02 0.5098

              Nickel ug/g 5.7 0.6 0.05 0.5098

              Selenium ug/g 8.4 0.8 0.01 0.5098

              Silver ug/g 0.06 0.02 0.01 0.5098

              Strontium ug/g 3.0 0.4 0.05 0.5098

              Thallium ug/g 0.021 0.01 0.005 0.5098

              Tin ug/g <0.05 0.05 0.5098

              Titanium ug/g 4.9 0.7 0.2 0.5098

              Uranium ug/g 0.080 0.02 0.005 0.5098

              Vanadium ug/g 2.1 0.3 0.1 0.5098

              Zinc ug/g 120 10 0.5 0.5098

   Lab Section 6

              Moisture % 81.70 8 0.02 0.5098

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053093
Sep 11, 2019
TISSUE
09/11/2019 LC_DC1_INV-3_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 560 80 20 0.5045

              Antimony ug/g 0.05 0.02 0.01 0.5045

              Arsenic ug/g 0.41 0.06 0.01 0.5045

              Barium ug/g 39 4 0.02 0.5045

              Beryllium ug/g 0.02 0.01 0.01 0.5045

              Boron ug/g 2 1 1 0.5045

              Cadmium ug/g 1.1 0.1 0.01 0.5045

              Chromium ug/g 1.1 0.2 0.05 0.5045

              Cobalt ug/g 0.46 0.07 0.01 0.5045

              Copper ug/g 9.5 1 0.05 0.5045

              Iron ug/g 520 80 20 0.5045

              Lead ug/g 0.23 0.03 0.01 0.5045

              Manganese ug/g 72 7 0.1 0.5045

              Mercury ug/g 0.010 0.007 0.005 0.5045

              Molybdenum ug/g 0.31 0.08 0.02 0.5045

              Nickel ug/g 5.7 0.6 0.05 0.5045

              Selenium ug/g 8.8 0.9 0.01 0.5045

              Silver ug/g 0.06 0.02 0.01 0.5045

              Strontium ug/g 3.3 0.5 0.05 0.5045

              Thallium ug/g 0.024 0.01 0.005 0.5045

              Tin ug/g <0.05 0.05 0.5045

              Titanium ug/g 6.0 0.9 0.2 0.5045

              Uranium ug/g 0.079 0.02 0.005 0.5045

              Vanadium ug/g 2.8 0.4 0.1 0.5045

              Zinc ug/g 120 10 0.5 0.5045

   Lab Section 6

              Moisture % 78.89 8 0.02 0.5045

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053094
Sep 11, 2019
TISSUE
09/11/2019 LC_DC1_INV-4_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 510 80 20 0.5075

              Antimony ug/g 0.05 0.02 0.01 0.5075

              Arsenic ug/g 0.39 0.06 0.01 0.5075

              Barium ug/g 43 4 0.02 0.5075

              Beryllium ug/g 0.02 0.01 0.01 0.5075

              Boron ug/g 2 1 1 0.5075

              Cadmium ug/g 1.3 0.1 0.01 0.5075

              Chromium ug/g 0.92 0.2 0.05 0.5075

              Cobalt ug/g 0.49 0.07 0.01 0.5075

              Copper ug/g 9.6 1 0.05 0.5075

              Iron ug/g 390 40 2 0.5075

              Lead ug/g 0.20 0.03 0.01 0.5075

              Manganese ug/g 74 7 0.1 0.5075

              Mercury ug/g 0.011 0.007 0.005 0.5075

              Molybdenum ug/g 0.36 0.09 0.02 0.5075

              Nickel ug/g 5.9 0.6 0.05 0.5075

              Selenium ug/g 8.7 0.9 0.01 0.5075

              Silver ug/g 0.06 0.02 0.01 0.5075

              Strontium ug/g 3.6 0.5 0.05 0.5075

              Thallium ug/g 0.025 0.01 0.005 0.5075

              Tin ug/g <0.05 0.05 0.5075

              Titanium ug/g 6.6 1 0.2 0.5075

              Uranium ug/g 0.11 0.02 0.005 0.5075

              Vanadium ug/g 2.6 0.4 0.1 0.5075

              Zinc ug/g 130 10 0.5 0.5075

   Lab Section 6

              Moisture % 83.65 8 0.02 0.5075

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053095
Sep 11, 2019
TISSUE
09/11/2019 LC_DC1_INV-5_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 410 40 2 0.5022

              Antimony ug/g 0.04 0.02 0.01 0.5022

              Arsenic ug/g 0.44 0.07 0.01 0.5022

              Barium ug/g 43 4 0.02 0.5022

              Beryllium ug/g 0.01 0.01 0.01 0.5022

              Boron ug/g 1 1 1 0.5022

              Cadmium ug/g 1.3 0.1 0.01 0.5022

              Chromium ug/g 0.76 0.2 0.05 0.5022

              Cobalt ug/g 0.44 0.07 0.01 0.5022

              Copper ug/g 9.9 1 0.05 0.5022

              Iron ug/g 340 30 2 0.5022

              Lead ug/g 0.17 0.04 0.01 0.5022

              Manganese ug/g 72 7 0.1 0.5022

              Mercury ug/g 0.011 0.007 0.005 0.5022

              Molybdenum ug/g 0.32 0.08 0.02 0.5022

              Nickel ug/g 6.0 0.6 0.05 0.5022

              Selenium ug/g 9.6 1 0.01 0.5022

              Silver ug/g 0.06 0.02 0.01 0.5022

              Strontium ug/g 2.9 0.4 0.05 0.5022

              Thallium ug/g 0.021 0.01 0.005 0.5022

              Tin ug/g <0.05 0.05 0.5022

              Titanium ug/g 5.2 0.8 0.2 0.5022

              Uranium ug/g 0.082 0.02 0.005 0.5022

              Vanadium ug/g 2.0 0.3 0.1 0.5022

              Zinc ug/g 130 10 0.5 0.5022

   Lab Section 6

              Moisture % 80.46 8 0.02 0.5022

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053096
Sep 07, 2019
TISSUE
09/07/2019 LC_FRUS_INV-1_2019-09-07 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 880 100 20 0.5077

              Antimony ug/g 0.03 0.02 0.01 0.5077

              Arsenic ug/g 0.58 0.09 0.01 0.5077

              Barium ug/g 31 3 0.02 0.5077

              Beryllium ug/g 0.03 0.01 0.01 0.5077

              Boron ug/g 4 1 1 0.5077

              Cadmium ug/g 1.7 0.2 0.01 0.5077

              Chromium ug/g 1.5 0.2 0.05 0.5077

              Cobalt ug/g 1.2 0.1 0.01 0.5077

              Copper ug/g 14 1 0.05 0.5077

              Iron ug/g 640 100 20 0.5077

              Lead ug/g 0.39 0.06 0.01 0.5077

              Manganese ug/g 142 10 0.1 0.5077

              Mercury ug/g 0.015 0.008 0.005 0.5077

              Molybdenum ug/g 0.36 0.09 0.02 0.5077

              Nickel ug/g 5.2 0.5 0.05 0.5077

              Selenium ug/g 8.9 0.9 0.01 0.5077

              Silver ug/g 0.10 0.02 0.01 0.5077

              Strontium ug/g 10 1 0.05 0.5077

              Thallium ug/g 0.028 0.01 0.005 0.5077

              Tin ug/g <0.05 0.05 0.5077

              Titanium ug/g 6.5 1 0.2 0.5077

              Uranium ug/g 0.17 0.02 0.005 0.5077

              Vanadium ug/g 3.1 0.5 0.1 0.5077

              Zinc ug/g 190 20 0.5 0.5077

   Lab Section 6

              Moisture % 74.70 7 0.02 0.5077

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.

Page 45 of 57

SRC Group # 2019-13441

Minnow Environmental Inc.

Oct 11, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053097
Sep 07, 2019
TISSUE
09/07/2019 LC_FRUS_INV-2_2019-09-07 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 660 100 20 0.5011

              Antimony ug/g 0.04 0.02 0.01 0.5011

              Arsenic ug/g 0.48 0.07 0.01 0.5011

              Barium ug/g 24 2 0.02 0.5011

              Beryllium ug/g 0.03 0.01 0.01 0.5011

              Boron ug/g 2 1 1 0.5011

              Cadmium ug/g 1.6 0.2 0.01 0.5011

              Chromium ug/g 1.1 0.2 0.05 0.5011

              Cobalt ug/g 1.0 0.1 0.01 0.5011

              Copper ug/g 15 2 0.05 0.5011

              Iron ug/g 480 50 2 0.5011

              Lead ug/g 0.29 0.04 0.01 0.5011

              Manganese ug/g 108 10 0.1 0.5011

              Mercury ug/g 0.013 0.008 0.005 0.5011

              Molybdenum ug/g 0.30 0.08 0.02 0.5011

              Nickel ug/g 3.8 0.6 0.05 0.5011

              Selenium ug/g 8.7 0.9 0.01 0.5011

              Silver ug/g 0.12 0.03 0.01 0.5011

              Strontium ug/g 9.1 0.9 0.05 0.5011

              Thallium ug/g 0.023 0.01 0.005 0.5011

              Tin ug/g <0.05 0.05 0.5011

              Titanium ug/g 5.2 0.8 0.2 0.5011

              Uranium ug/g 0.097 0.02 0.005 0.5011

              Vanadium ug/g 2.2 0.3 0.1 0.5011

              Zinc ug/g 240 20 0.5 0.5011

   Lab Section 6

              Moisture % 71.95 7 0.02 0.5011

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053098
Sep 07, 2019
TISSUE
09/07/2019 LC_FRUS_INV-3_2019-09-07 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 20 0.5014

              Antimony ug/g 0.04 0.02 0.01 0.5014

              Arsenic ug/g 1.4 0.1 0.01 0.5014

              Barium ug/g 60 6 0.02 0.5014

              Beryllium ug/g 0.05 0.01 0.01 0.5014

              Boron ug/g 9 1 1 0.5014

              Cadmium ug/g 1.2 0.1 0.01 0.5014

              Chromium ug/g 2.4 0.4 0.05 0.5014

              Cobalt ug/g 1.0 0.1 0.01 0.5014

              Copper ug/g 12 1 0.05 0.5014

              Iron ug/g 890 100 20 0.5014

              Lead ug/g 0.52 0.08 0.01 0.5014

              Manganese ug/g 127 10 0.1 0.5014

              Mercury ug/g 0.012 0.008 0.005 0.5014

              Molybdenum ug/g 0.35 0.09 0.02 0.5014

              Nickel ug/g 6.0 0.6 0.05 0.5014

              Selenium ug/g 8.0 0.8 0.01 0.5014

              Silver ug/g 0.08 0.03 0.01 0.5014

              Strontium ug/g 23 2 0.05 0.5014

              Thallium ug/g 0.037 0.01 0.005 0.5014

              Tin ug/g <0.05 0.05 0.5014

              Titanium ug/g 11 2 0.2 0.5014

              Uranium ug/g 0.22 0.03 0.005 0.5014

              Vanadium ug/g 4.7 0.7 0.1 0.5014

              Zinc ug/g 160 20 0.5 0.5014

   Lab Section 6

              Moisture % 72.48 7 0.02 0.5014

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053099
Sep 07, 2019
TISSUE
09/07/2019 LC_FRUS_INV-4_2019-09-07 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 300 20 0.4703

              Antimony ug/g 0.08 0.03 0.01 0.4703

              Arsenic ug/g 1.8 0.2 0.01 0.4703

              Barium ug/g 59 6 0.02 0.4703

              Beryllium ug/g 0.10 0.02 0.01 0.4703

              Boron ug/g 12 3 1 0.4703

              Cadmium ug/g 1.7 0.2 0.01 0.4703

              Chromium ug/g 4.5 0.7 0.05 0.4703

              Cobalt ug/g 1.7 0.2 0.01 0.4703

              Copper ug/g 12 1 0.05 0.4703

              Iron ug/g 1800 300 20 0.4703

              Lead ug/g 1.0 0.1 0.01 0.4703

              Manganese ug/g 171 20 0.1 0.4703

              Mercury ug/g 0.015 0.008 0.005 0.4703

              Molybdenum ug/g 0.45 0.07 0.02 0.4703

              Nickel ug/g 10 1 0.05 0.4703

              Selenium ug/g 8.6 0.9 0.01 0.4703

              Silver ug/g 0.09 0.03 0.01 0.4703

              Strontium ug/g 17 2 0.05 0.4703

              Thallium ug/g 0.069 0.02 0.005 0.4703

              Tin ug/g 0.05 0.05 0.05 0.4703

              Titanium ug/g 15 2 0.2 0.4703

              Uranium ug/g 0.32 0.05 0.005 0.4703

              Vanadium ug/g 8.9 1 0.1 0.4703

              Zinc ug/g 190 20 0.5 0.4703

   Lab Section 6

              Moisture % 74.92 7 0.02 0.4703

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053100
Sep 07, 2019
TISSUE
09/07/2019 LC_FRUS_INV-5_2019-09-07 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.5035

              Antimony ug/g 0.08 0.03 0.01 0.5035

              Arsenic ug/g 0.95 0.1 0.01 0.5035

              Barium ug/g 36 4 0.02 0.5035

              Beryllium ug/g 0.06 0.01 0.01 0.5035

              Boron ug/g 7 1 1 0.5035

              Cadmium ug/g 2.0 0.2 0.01 0.5035

              Chromium ug/g 2.6 0.4 0.05 0.5035

              Cobalt ug/g 1.7 0.2 0.01 0.5035

              Copper ug/g 13 1 0.05 0.5035

              Iron ug/g 2200 200 20 0.5035

              Lead ug/g 0.63 0.09 0.01 0.5035

              Manganese ug/g 156 20 0.1 0.5035

              Mercury ug/g 0.012 0.008 0.005 0.5035

              Molybdenum ug/g 0.35 0.09 0.02 0.5035

              Nickel ug/g 5.8 0.6 0.05 0.5035

              Selenium ug/g 9.2 0.9 0.01 0.5035

              Silver ug/g 0.10 0.02 0.01 0.5035

              Strontium ug/g 9.8 1 0.05 0.5035

              Thallium ug/g 0.055 0.01 0.005 0.5035

              Tin ug/g <0.05 0.05 0.5035

              Titanium ug/g 9.9 1 0.2 0.5035

              Uranium ug/g 0.23 0.03 0.005 0.5035

              Vanadium ug/g 5.8 0.9 0.1 0.5035

              Zinc ug/g 190 20 0.5 0.5035

   Lab Section 6

              Moisture % 75.97 8 0.02 0.5035

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053101
Sep 11, 2019
TISSUE
09/11/2019 LC_FRB_INV-1_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.5018

              Antimony ug/g 0.06 0.02 0.01 0.5018

              Arsenic ug/g 0.65 0.1 0.01 0.5018

              Barium ug/g 38 4 0.02 0.5018

              Beryllium ug/g 0.06 0.01 0.01 0.5018

              Boron ug/g 16 4 1 0.5018

              Cadmium ug/g 1.4 0.1 0.01 0.5018

              Chromium ug/g 2.4 0.4 0.05 0.5018

              Cobalt ug/g 0.86 0.1 0.01 0.5018

              Copper ug/g 14 1 0.05 0.5018

              Iron ug/g 1200 200 20 0.5018

              Lead ug/g 0.63 0.09 0.01 0.5018

              Manganese ug/g 104 10 0.1 0.5018

              Mercury ug/g 0.014 0.008 0.005 0.5018

              Molybdenum ug/g 0.32 0.08 0.02 0.5018

              Nickel ug/g 5.4 0.5 0.05 0.5018

              Selenium ug/g 8.8 0.9 0.01 0.5018

              Silver ug/g 0.10 0.02 0.01 0.5018

              Strontium ug/g 12 1 0.05 0.5018

              Thallium ug/g 0.045 0.01 0.005 0.5018

              Tin ug/g <0.05 0.05 0.5018

              Titanium ug/g 11 2 0.2 0.5018

              Uranium ug/g 0.28 0.04 0.005 0.5018

              Vanadium ug/g 5.3 0.8 0.1 0.5018

              Zinc ug/g 150 20 0.5 0.5018

   Lab Section 6

              Moisture % 84.85 8 0.02 0.5018

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053102
Sep 11, 2019
TISSUE
09/11/2019 LC_FRB_INV-2_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2900 300 20 0.5018

              Antimony ug/g 0.08 0.03 0.01 0.5018

              Arsenic ug/g 1.6 0.2 0.01 0.5018

              Barium ug/g 49 5 0.02 0.5018

              Beryllium ug/g 0.11 0.03 0.01 0.5018

              Boron ug/g 18 4 1 0.5018

              Cadmium ug/g 1.0 0.1 0.01 0.5018

              Chromium ug/g 4.9 0.7 0.05 0.5018

              Cobalt ug/g 1.0 0.1 0.01 0.5018

              Copper ug/g 12 1 0.05 0.5018

              Iron ug/g 3900 400 20 0.5018

              Lead ug/g 1.0 0.1 0.01 0.5018

              Manganese ug/g 111 10 0.1 0.5018

              Mercury ug/g 0.013 0.008 0.005 0.5018

              Molybdenum ug/g 0.33 0.08 0.02 0.5018

              Nickel ug/g 5.9 0.6 0.05 0.5018

              Selenium ug/g 7.3 0.7 0.01 0.5018

              Silver ug/g 0.10 0.02 0.01 0.5018

              Strontium ug/g 16 2 0.05 0.5018

              Thallium ug/g 0.070 0.02 0.005 0.5018

              Tin ug/g <0.05 0.05 0.5018

              Titanium ug/g 14 2 0.2 0.5018

              Uranium ug/g 0.28 0.04 0.005 0.5018

              Vanadium ug/g 12 3 1 0.5018

              Zinc ug/g 140 10 0.5 0.5018

   Lab Section 6

              Moisture % 81.34 8 0.02 0.5018

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053103
Sep 11, 2019
TISSUE
09/11/2019 LC_FRB_INV-3_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3400 300 20 0.3538

              Antimony ug/g 0.09 0.03 0.01 0.3538

              Arsenic ug/g 1.1 0.1 0.01 0.3538

              Barium ug/g 80 8 0.02 0.3538

              Beryllium ug/g 0.13 0.03 0.01 0.3538

              Boron ug/g 16 4 1 0.3538

              Cadmium ug/g 1.4 0.1 0.01 0.3538

              Chromium ug/g 5.8 0.6 0.05 0.3538

              Cobalt ug/g 1.2 0.1 0.01 0.3538

              Copper ug/g 12 1 0.05 0.3538

              Iron ug/g 2200 200 20 0.3538

              Lead ug/g 1.1 0.1 0.01 0.3538

              Manganese ug/g 117 10 0.1 0.3538

              Mercury ug/g 0.016 0.009 0.005 0.3538

              Molybdenum ug/g 0.43 0.06 0.02 0.3538

              Nickel ug/g 7.0 0.7 0.05 0.3538

              Selenium ug/g 7.7 0.8 0.01 0.3538

              Silver ug/g 0.10 0.02 0.01 0.3538

              Strontium ug/g 33 3 0.05 0.3538

              Thallium ug/g 0.075 0.02 0.005 0.3538

              Tin ug/g 0.06 0.05 0.05 0.3538

              Titanium ug/g 18 3 0.2 0.3538

              Uranium ug/g 0.41 0.06 0.005 0.3538

              Vanadium ug/g 12 1 0.1 0.3538

              Zinc ug/g 140 10 0.5 0.3538

   Lab Section 6

              Moisture % 83.28 8 0.02 0.3538

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053104
Sep 11, 2019
TISSUE
09/11/2019 LC_FRB_INV-4_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 20 0.5078

              Antimony ug/g 0.10 0.02 0.01 0.5078

              Arsenic ug/g 1.2 0.1 0.01 0.5078

              Barium ug/g 42 4 0.02 0.5078

              Beryllium ug/g 0.08 0.02 0.01 0.5078

              Boron ug/g 15 4 1 0.5078

              Cadmium ug/g 1.4 0.1 0.01 0.5078

              Chromium ug/g 3.0 0.4 0.05 0.5078

              Cobalt ug/g 1.1 0.1 0.01 0.5078

              Copper ug/g 12 1 0.05 0.5078

              Iron ug/g 2500 200 20 0.5078

              Lead ug/g 0.94 0.1 0.01 0.5078

              Manganese ug/g 134 10 0.1 0.5078

              Mercury ug/g 0.023 0.01 0.005 0.5078

              Molybdenum ug/g 0.62 0.09 0.02 0.5078

              Nickel ug/g 5.9 0.6 0.05 0.5078

              Selenium ug/g 11 1 0.1 0.5078

              Silver ug/g 0.15 0.04 0.01 0.5078

              Strontium ug/g 13 1 0.05 0.5078

              Thallium ug/g 0.052 0.01 0.005 0.5078

              Tin ug/g <0.05 0.05 0.5078

              Titanium ug/g 9.3 1 0.2 0.5078

              Uranium ug/g 0.24 0.04 0.005 0.5078

              Vanadium ug/g 6.8 1 0.1 0.5078

              Zinc ug/g 140 10 0.5 0.5078

   Lab Section 6

              Moisture % 78.61 8 0.02 0.5078

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053105
Sep 11, 2019
TISSUE
09/11/2019 LC_FRB_INV-5_2019-09-11 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 50 0.2448

              Antimony ug/g 0.09 0.04 0.02 0.2448

              Arsenic ug/g 1.0 0.2 0.02 0.2448

              Barium ug/g 60 6 0.05 0.2448

              Beryllium ug/g 0.10 0.02 0.02 0.2448

              Boron ug/g 21 5 2 0.2448

              Cadmium ug/g 1.3 0.2 0.02 0.2448

              Chromium ug/g 3.4 0.5 0.1 0.2448

              Cobalt ug/g 1.2 0.2 0.02 0.2448

              Copper ug/g 12 1 0.1 0.2448

              Iron ug/g 3700 600 50 0.2448

              Lead ug/g 0.98 0.1 0.02 0.2448

              Manganese ug/g 140 10 0.2 0.2448

              Mercury ug/g 0.01 0.01 0.01 0.2448

              Molybdenum ug/g 0.41 0.1 0.05 0.2448

              Nickel ug/g 7.2 1 0.1 0.2448

              Selenium ug/g 9.1 0.9 0.02 0.2448

              Silver ug/g 0.10 0.04 0.02 0.2448

              Strontium ug/g 20 2 0.1 0.2448

              Thallium ug/g 0.06 0.02 0.01 0.2448

              Tin ug/g <0.1 0.1 0.2448

              Titanium ug/g 12 2 0.5 0.2448

              Uranium ug/g 0.34 0.05 0.01 0.2448

              Vanadium ug/g 7.5 1 0.2 0.2448

              Zinc ug/g 140 10 1 0.2448

   Lab Section 6

              Moisture % 82.36 8 0.02 0.2448

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053106
Sep 12, 2019
TISSUE
09/12/2019 LC_GRCK_INV-1_2019-09-12 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3800 400 20 0.3602

              Antimony ug/g 0.04 0.02 0.01 0.3602

              Arsenic ug/g 1.3 0.1 0.01 0.3602

              Barium ug/g 53 5 0.02 0.3602

              Beryllium ug/g 0.16 0.04 0.01 0.3602

              Boron ug/g 9 1 1 0.3602

              Cadmium ug/g 1.7 0.2 0.01 0.3602

              Chromium ug/g 5.3 0.5 0.05 0.3602

              Cobalt ug/g 1.8 0.2 0.01 0.3602

              Copper ug/g 16 2 0.05 0.3602

              Iron ug/g 3200 300 20 0.3602

              Lead ug/g 1.7 0.2 0.01 0.3602

              Manganese ug/g 256 20 0.1 0.3602

              Mercury ug/g 0.026 0.01 0.005 0.3602

              Molybdenum ug/g 0.57 0.08 0.02 0.3602

              Nickel ug/g 6.2 0.6 0.05 0.3602

              Selenium ug/g 7.0 0.7 0.01 0.3602

              Silver ug/g 0.08 0.03 0.01 0.3602

              Strontium ug/g 13 1 0.05 0.3602

              Thallium ug/g 0.12 0.02 0.005 0.3602

              Tin ug/g 0.05 0.05 0.05 0.3602

              Titanium ug/g 13 2 0.2 0.3602

              Uranium ug/g 0.33 0.05 0.005 0.3602

              Vanadium ug/g 9.1 1 0.1 0.3602

              Zinc ug/g 220 20 0.5 0.3602

   Lab Section 6

              Moisture % 82.62 8 0.02 0.3602

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053107
Sep 12, 2019
TISSUE
09/12/2019 LC_GRCK_INV-2_2019-09-12 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4800 500 20 0.5052

              Antimony ug/g 0.05 0.02 0.01 0.5052

              Arsenic ug/g 1.8 0.2 0.01 0.5052

              Barium ug/g 44 4 0.02 0.5052

              Beryllium ug/g 0.18 0.04 0.01 0.5052

              Boron ug/g 10 2 1 0.5052

              Cadmium ug/g 1.3 0.1 0.01 0.5052

              Chromium ug/g 6.6 0.7 0.05 0.5052

              Cobalt ug/g 2.2 0.2 0.01 0.5052

              Copper ug/g 16 2 0.05 0.5052

              Iron ug/g 4800 500 20 0.5052

              Lead ug/g 2.4 0.2 0.01 0.5052

              Manganese ug/g 272 30 0.1 0.5052

              Mercury ug/g 0.024 0.01 0.005 0.5052

              Molybdenum ug/g 0.95 0.1 0.02 0.5052

              Nickel ug/g 8.1 0.8 0.05 0.5052

              Selenium ug/g 5.8 0.6 0.01 0.5052

              Silver ug/g 0.09 0.03 0.01 0.5052

              Strontium ug/g 20 2 0.05 0.5052

              Thallium ug/g 0.13 0.02 0.005 0.5052

              Tin ug/g 0.07 0.05 0.05 0.5052

              Titanium ug/g 17 2 0.2 0.5052

              Uranium ug/g 0.46 0.07 0.005 0.5052

              Vanadium ug/g 13 3 1 0.5052

              Zinc ug/g 240 20 0.5 0.5052

   Lab Section 6

              Moisture % 79.73 8 0.02 0.5052

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053108
Sep 12, 2019
TISSUE
09/12/2019 LC_GRCK_INV-3_2019-09-12 

Client PO #:      616225 Ref#19-09
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 810 100 20 0.364

              Antimony ug/g 0.02 0.01 0.01 0.364

              Arsenic ug/g 0.48 0.07 0.01 0.364

              Barium ug/g 17 2 0.02 0.364

              Beryllium ug/g 0.04 0.01 0.01 0.364

              Boron ug/g 3 1 1 0.364

              Cadmium ug/g 1.4 0.1 0.01 0.364

              Chromium ug/g 1.4 0.2 0.05 0.364

              Cobalt ug/g 0.70 0.1 0.01 0.364

              Copper ug/g 16 2 0.05 0.364

              Iron ug/g 820 100 20 0.364

              Lead ug/g 0.46 0.07 0.01 0.364

              Manganese ug/g 99 10 0.1 0.364

              Mercury ug/g 0.023 0.01 0.005 0.364

              Molybdenum ug/g 0.37 0.09 0.02 0.364

              Nickel ug/g 2.4 0.4 0.05 0.364

              Selenium ug/g 6.1 0.6 0.01 0.364

              Silver ug/g 0.09 0.03 0.01 0.364

              Strontium ug/g 9.7 1 0.05 0.364

              Thallium ug/g 0.039 0.01 0.005 0.364

              Tin ug/g <0.05 0.05 0.364

              Titanium ug/g 5.0 0.8 0.2 0.364

              Uranium ug/g 0.20 0.03 0.005 0.364

              Vanadium ug/g 2.3 0.3 0.1 0.364

              Zinc ug/g 270 30 0.5 0.364

   Lab Section 6

              Moisture % 79.75 8 0.02 0.364

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Katharina Batchelar

Date Samples Received: Sep-19-2019 Client P.O.: VPO00616225 Ref#19-06

Oct 01, 2019

SRC Group # 2019-13444

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Katharina Batchelar

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053666
Sep 05, 2019
TISSUE
09/05/2019 RG_LILC3-WCT-01-M_2019-09-05 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0108

              Antimony ug/g <0.1 0.1 0.0108

              Arsenic ug/g <0.5 0.5 0.0108

              Barium ug/g <5 5 0.0108

              Beryllium ug/g <0.02 0.02 0.0108

              Boron ug/g <50 50 0.0108

              Cadmium ug/g <0.02 0.02 0.0108

              Chromium ug/g <5 5 0.0108

              Cobalt ug/g <5 5 0.0108

              Copper ug/g <5 5 0.0108

              Iron ug/g <50 50 0.0108

              Lead ug/g <0.5 0.5 0.0108

              Manganese ug/g <5 5 0.0108

              Mercury ug/g 0.07 0.04 0.02 0.0108

              Molybdenum ug/g <0.5 0.5 0.0108

              Nickel ug/g <5 5 0.0108

              Selenium ug/g 7.9 2 0.5 0.0108

              Silver ug/g <0.02 0.02 0.0108

              Strontium ug/g <1 1 0.0108

              Thallium ug/g <0.1 0.1 0.0108

              Tin ug/g <2 2 0.0108

              Titanium ug/g <5 5 0.0108

              Uranium ug/g <0.1 0.1 0.0108

              Vanadium ug/g <1 1 0.0108

              Zinc ug/g <50 50 0.0108

   Lab Section 6

              Moisture % 77.56 8 0.02 0.0108

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053667
Sep 05, 2019
TISSUE
09/05/2019 RG_LIDCOM-WCT-02-M_2019-09-05 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.015

              Antimony ug/g <0.1 0.1 0.015

              Arsenic ug/g <0.5 0.5 0.015

              Barium ug/g <5 5 0.015

              Beryllium ug/g <0.02 0.02 0.015

              Boron ug/g <50 50 0.015

              Cadmium ug/g <0.02 0.02 0.015

              Chromium ug/g <5 5 0.015

              Cobalt ug/g <5 5 0.015

              Copper ug/g <5 5 0.015

              Iron ug/g <50 50 0.015

              Lead ug/g <0.5 0.5 0.015

              Manganese ug/g <5 5 0.015

              Mercury ug/g 0.04 0.03 0.02 0.015

              Molybdenum ug/g <0.5 0.5 0.015

              Nickel ug/g <5 5 0.015

              Selenium ug/g 11 2 0.5 0.015

              Silver ug/g <0.02 0.02 0.015

              Strontium ug/g 1 1 1 0.015

              Thallium ug/g <0.1 0.1 0.015

              Tin ug/g <2 2 0.015

              Titanium ug/g <5 5 0.015

              Uranium ug/g <0.1 0.1 0.015

              Vanadium ug/g <1 1 0.015

              Zinc ug/g <50 50 0.015

   Lab Section 6

              Moisture % 74.34 7 0.02 0.015

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053668
Sep 05, 2019
TISSUE
09/05/2019 RG_LIDCOM-WCT-03-M_2019-09-05 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 32 20 5 0.0305

              Antimony ug/g <0.02 0.02 0.0305

              Arsenic ug/g 0.17 0.05 0.05 0.0305

              Barium ug/g 1.9 0.5 0.5 0.0305

              Beryllium ug/g <0.02 0.02 0.0305

              Boron ug/g <5 5 0.0305

              Cadmium ug/g <0.02 0.02 0.0305

              Chromium ug/g <0.5 0.5 0.0305

              Cobalt ug/g <0.5 0.5 0.0305

              Copper ug/g 1.4 0.8 0.5 0.0305

              Iron ug/g 37 10 5 0.0305

              Lead ug/g <0.05 0.05 0.0305

              Manganese ug/g 1.1 0.7 0.5 0.0305

              Mercury ug/g 0.08 0.03 0.01 0.0305

              Molybdenum ug/g <0.05 0.05 0.0305

              Nickel ug/g <0.5 0.5 0.0305

              Selenium ug/g 6.2 0.6 0.05 0.0305

              Silver ug/g <0.02 0.02 0.0305

              Strontium ug/g 1.7 0.4 0.1 0.0305

              Thallium ug/g 0.05 0.02 0.01 0.0305

              Tin ug/g <0.2 0.2 0.0305

              Titanium ug/g <0.5 0.5 0.0305

              Uranium ug/g <0.02 0.02 0.0305

              Vanadium ug/g <0.2 0.2 0.0305

              Zinc ug/g 21 10 5 0.0305

   Lab Section 6

              Moisture % 36.44 4 0.02 0.0305

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053669
Sep 06, 2019
TISSUE
09/06/2019 RG_LILC3-WCT-04-M_2019-09-06 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 60 60 50 0.0196

              Antimony ug/g <0.1 0.1 0.0196

              Arsenic ug/g <0.5 0.5 0.0196

              Barium ug/g <5 5 0.0196

              Beryllium ug/g <0.02 0.02 0.0196

              Boron ug/g <50 50 0.0196

              Cadmium ug/g <0.02 0.02 0.0196

              Chromium ug/g <5 5 0.0196

              Cobalt ug/g <5 5 0.0196

              Copper ug/g <5 5 0.0196

              Iron ug/g <50 50 0.0196

              Lead ug/g <0.5 0.5 0.0196

              Manganese ug/g <5 5 0.0196

              Mercury ug/g 0.06 0.03 0.02 0.0196

              Molybdenum ug/g <0.5 0.5 0.0196

              Nickel ug/g <5 5 0.0196

              Selenium ug/g 10 2 0.5 0.0196

              Silver ug/g <0.02 0.02 0.0196

              Strontium ug/g <1 1 0.0196

              Thallium ug/g <0.1 0.1 0.0196

              Tin ug/g <2 2 0.0196

              Titanium ug/g <5 5 0.0196

              Uranium ug/g <0.1 0.1 0.0196

              Vanadium ug/g <1 1 0.0196

              Zinc ug/g <50 50 0.0196

   Lab Section 6

              Moisture % 14.98 1 0.02 0.0196

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053670
Sep 06, 2019
TISSUE
09/06/2019 RG_LIDCOM_WCT-05-M_2019-09-06 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 21 10 5 0.0256

              Antimony ug/g <0.02 0.02 0.0256

              Arsenic ug/g 0.18 0.05 0.05 0.0256

              Barium ug/g 0.6 0.5 0.5 0.0256

              Beryllium ug/g <0.02 0.02 0.0256

              Boron ug/g <5 5 0.0256

              Cadmium ug/g <0.02 0.02 0.0256

              Chromium ug/g <0.5 0.5 0.0256

              Cobalt ug/g <0.5 0.5 0.0256

              Copper ug/g 0.8 0.6 0.5 0.0256

              Iron ug/g 20 10 5 0.0256

              Lead ug/g 0.06 0.06 0.05 0.0256

              Manganese ug/g 0.8 0.6 0.5 0.0256

              Mercury ug/g 0.03 0.02 0.01 0.0256

              Molybdenum ug/g <0.05 0.05 0.0256

              Nickel ug/g <0.5 0.5 0.0256

              Selenium ug/g 7.6 0.8 0.05 0.0256

              Silver ug/g <0.02 0.02 0.0256

              Strontium ug/g 1.1 0.3 0.1 0.0256

              Thallium ug/g 0.05 0.02 0.01 0.0256

              Tin ug/g <0.2 0.2 0.0256

              Titanium ug/g <0.5 0.5 0.0256

              Uranium ug/g <0.02 0.02 0.0256

              Vanadium ug/g <0.2 0.2 0.0256

              Zinc ug/g 21 10 5 0.0256

   Lab Section 6

              Moisture % 75.10 8 0.02 0.0256

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053671
Sep 06, 2019
TISSUE
09/06/2019 RG_LIDCOM_WCT-06-M_2019-09-06 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0236

              Antimony ug/g <0.1 0.1 0.0236

              Arsenic ug/g <0.5 0.5 0.0236

              Barium ug/g <5 5 0.0236

              Beryllium ug/g <0.02 0.02 0.0236

              Boron ug/g <50 50 0.0236

              Cadmium ug/g <0.02 0.02 0.0236

              Chromium ug/g <5 5 0.0236

              Cobalt ug/g <5 5 0.0236

              Copper ug/g <5 5 0.0236

              Iron ug/g <50 50 0.0236

              Lead ug/g <0.5 0.5 0.0236

              Manganese ug/g <5 5 0.0236

              Mercury ug/g 0.04 0.03 0.02 0.0236

              Molybdenum ug/g <0.5 0.5 0.0236

              Nickel ug/g <5 5 0.0236

              Selenium ug/g 7.4 2 0.5 0.0236

              Silver ug/g <0.02 0.02 0.0236

              Strontium ug/g 2 1 1 0.0236

              Thallium ug/g <0.1 0.1 0.0236

              Tin ug/g <2 2 0.0236

              Titanium ug/g <5 5 0.0236

              Uranium ug/g <0.1 0.1 0.0236

              Vanadium ug/g <1 1 0.0236

              Zinc ug/g <50 50 0.0236

   Lab Section 6

              Moisture % 75.59 8 0.02 0.0236

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053672
Sep 06, 2019
TISSUE
09/06/2019 RG_LIDCOM_WCT-07-M_2019-09-06 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0241

              Antimony ug/g <0.1 0.1 0.0241

              Arsenic ug/g <0.5 0.5 0.0241

              Barium ug/g <5 5 0.0241

              Beryllium ug/g <0.02 0.02 0.0241

              Boron ug/g <50 50 0.0241

              Cadmium ug/g <0.02 0.02 0.0241

              Chromium ug/g <5 5 0.0241

              Cobalt ug/g <5 5 0.0241

              Copper ug/g <5 5 0.0241

              Iron ug/g <50 50 0.0241

              Lead ug/g <0.5 0.5 0.0241

              Manganese ug/g <5 5 0.0241

              Mercury ug/g 0.04 0.03 0.02 0.0241

              Molybdenum ug/g <0.5 0.5 0.0241

              Nickel ug/g <5 5 0.0241

              Selenium ug/g 7.9 2 0.5 0.0241

              Silver ug/g <0.02 0.02 0.0241

              Strontium ug/g 1 1 1 0.0241

              Thallium ug/g <0.1 0.1 0.0241

              Tin ug/g <2 2 0.0241

              Titanium ug/g <5 5 0.0241

              Uranium ug/g <0.1 0.1 0.0241

              Vanadium ug/g <1 1 0.0241

              Zinc ug/g <50 50 0.0241

   Lab Section 6

              Moisture % 75.11 8 0.02 0.0241

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053673
Sep 06, 2019
TISSUE
09/06/2019 RG_LIDCOM_WCT-08-M_2019-09-06 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0228

              Antimony ug/g <0.1 0.1 0.0228

              Arsenic ug/g <0.5 0.5 0.0228

              Barium ug/g <5 5 0.0228

              Beryllium ug/g <0.02 0.02 0.0228

              Boron ug/g <50 50 0.0228

              Cadmium ug/g <0.02 0.02 0.0228

              Chromium ug/g <5 5 0.0228

              Cobalt ug/g <5 5 0.0228

              Copper ug/g <5 5 0.0228

              Iron ug/g <50 50 0.0228

              Lead ug/g <0.5 0.5 0.0228

              Manganese ug/g <5 5 0.0228

              Mercury ug/g 0.04 0.03 0.02 0.0228

              Molybdenum ug/g <0.5 0.5 0.0228

              Nickel ug/g <5 5 0.0228

              Selenium ug/g 10 2 0.5 0.0228

              Silver ug/g <0.02 0.02 0.0228

              Strontium ug/g 2 1 1 0.0228

              Thallium ug/g <0.1 0.1 0.0228

              Tin ug/g <2 2 0.0228

              Titanium ug/g <5 5 0.0228

              Uranium ug/g <0.1 0.1 0.0228

              Vanadium ug/g <1 1 0.0228

              Zinc ug/g <50 50 0.0228

   Lab Section 6

              Moisture % 74.90 7 0.02 0.0228

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053674
Sep 07, 2019
TISSUE
09/07/2019 RG_LI8-WCT-05-O_2019-09-07 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <5 5 0.2336

              Antimony ug/g <0.02 0.02 0.2336

              Arsenic ug/g 0.03 0.02 0.02 0.2336

              Barium ug/g 1.2 0.2 0.05 0.2336

              Beryllium ug/g <0.02 0.02 0.2336

              Boron ug/g <2 2 0.2336

              Cadmium ug/g <0.02 0.02 0.2336

              Chromium ug/g <0.1 0.1 0.2336

              Cobalt ug/g 0.08 0.02 0.02 0.2336

              Copper ug/g 7.9 1 0.1 0.2336

              Iron ug/g 40 10 5 0.2336

              Lead ug/g 0.03 0.02 0.02 0.2336

              Manganese ug/g 1.5 0.5 0.2 0.2336

              Mercury ug/g <0.01 0.01 0.2336

              Molybdenum ug/g <0.05 0.05 0.2336

              Nickel ug/g <0.1 0.1 0.2336

              Selenium ug/g 28 3 0.2 0.2336

              Silver ug/g 0.03 0.02 0.02 0.2336

              Strontium ug/g 1.7 0.4 0.1 0.2336

              Thallium ug/g <0.01 0.01 0.2336

              Tin ug/g <0.1 0.1 0.2336

              Titanium ug/g <0.5 0.5 0.2336

              Uranium ug/g <0.01 0.01 0.2336

              Vanadium ug/g <0.2 0.2 0.2336

              Zinc ug/g 110 10 1 0.2336

   Lab Section 6

              Moisture % 65.84 6 0.02 0.2336

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053675
Sep 04, 2019
TISSUE
09/04/2019 RG_LILC3-BT-01-M_2019-09-04 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0171

              Antimony ug/g <0.1 0.1 0.0171

              Arsenic ug/g <0.5 0.5 0.0171

              Barium ug/g <5 5 0.0171

              Beryllium ug/g <0.02 0.02 0.0171

              Boron ug/g <50 50 0.0171

              Cadmium ug/g <0.02 0.02 0.0171

              Chromium ug/g <5 5 0.0171

              Cobalt ug/g <5 5 0.0171

              Copper ug/g <5 5 0.0171

              Iron ug/g <50 50 0.0171

              Lead ug/g <0.5 0.5 0.0171

              Manganese ug/g <5 5 0.0171

              Mercury ug/g 0.07 0.04 0.02 0.0171

              Molybdenum ug/g <0.5 0.5 0.0171

              Nickel ug/g <5 5 0.0171

              Selenium ug/g 14 2 0.5 0.0171

              Silver ug/g <0.02 0.02 0.0171

              Strontium ug/g <1 1 0.0171

              Thallium ug/g <0.1 0.1 0.0171

              Tin ug/g <2 2 0.0171

              Titanium ug/g <5 5 0.0171

              Uranium ug/g <0.1 0.1 0.0171

              Vanadium ug/g <1 1 0.0171

              Zinc ug/g <50 50 0.0171

   Lab Section 6

              Moisture % 76.06 8 0.02 0.0171

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053676
Sep 04, 2019
TISSUE
09/04/2019 RG_LILC3-BT-02-M_2019-09-04 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0099

              Antimony ug/g <0.1 0.1 0.0099

              Arsenic ug/g <0.5 0.5 0.0099

              Barium ug/g <5 5 0.0099

              Beryllium ug/g <0.02 0.02 0.0099

              Boron ug/g <50 50 0.0099

              Cadmium ug/g 0.12 0.02 0.02 0.0099

              Chromium ug/g <5 5 0.0099

              Cobalt ug/g <5 5 0.0099

              Copper ug/g <5 5 0.0099

              Iron ug/g <50 50 0.0099

              Lead ug/g <0.5 0.5 0.0099

              Manganese ug/g <5 5 0.0099

              Mercury ug/g 0.07 0.04 0.02 0.0099

              Molybdenum ug/g <0.5 0.5 0.0099

              Nickel ug/g 6 5 5 0.0099

              Selenium ug/g 16 2 0.5 0.0099

              Silver ug/g <0.02 0.02 0.0099

              Strontium ug/g <1 1 0.0099

              Thallium ug/g <0.1 0.1 0.0099

              Tin ug/g <2 2 0.0099

              Titanium ug/g <5 5 0.0099

              Uranium ug/g <0.1 0.1 0.0099

              Vanadium ug/g <1 1 0.0099

              Zinc ug/g <50 50 0.0099

   Lab Section 6

              Moisture % 74.23 7 0.02 0.0099

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053677
Sep 04, 2019
TISSUE
09/04/2019 RG_LILC3-BT-03-M_2019-09-04 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.012

              Antimony ug/g <0.1 0.1 0.012

              Arsenic ug/g <0.5 0.5 0.012

              Barium ug/g <5 5 0.012

              Beryllium ug/g <0.02 0.02 0.012

              Boron ug/g <50 50 0.012

              Cadmium ug/g <0.02 0.02 0.012

              Chromium ug/g <5 5 0.012

              Cobalt ug/g <5 5 0.012

              Copper ug/g <5 5 0.012

              Iron ug/g <50 50 0.012

              Lead ug/g <0.5 0.5 0.012

              Manganese ug/g <5 5 0.012

              Mercury ug/g 0.06 0.03 0.02 0.012

              Molybdenum ug/g <0.5 0.5 0.012

              Nickel ug/g <5 5 0.012

              Selenium ug/g 6.4 2 0.5 0.012

              Silver ug/g <0.02 0.02 0.012

              Strontium ug/g 2 1 1 0.012

              Thallium ug/g <0.1 0.1 0.012

              Tin ug/g <2 2 0.012

              Titanium ug/g <5 5 0.012

              Uranium ug/g <0.1 0.1 0.012

              Vanadium ug/g <1 1 0.012

              Zinc ug/g <50 50 0.012

   Lab Section 6

              Moisture % 80.85 8 0.02 0.012

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053678
Sep 05, 2019
TISSUE
09/05/2019 RG_LILC3-BT-04-M_2019-09-05 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0096

              Antimony ug/g <0.1 0.1 0.0096

              Arsenic ug/g <0.5 0.5 0.0096

              Barium ug/g <5 5 0.0096

              Beryllium ug/g <0.02 0.02 0.0096

              Boron ug/g <50 50 0.0096

              Cadmium ug/g 0.02 0.02 0.02 0.0096

              Chromium ug/g <5 5 0.0096

              Cobalt ug/g <5 5 0.0096

              Copper ug/g <5 5 0.0096

              Iron ug/g <50 50 0.0096

              Lead ug/g <0.5 0.5 0.0096

              Manganese ug/g <5 5 0.0096

              Mercury ug/g 0.09 0.04 0.02 0.0096

              Molybdenum ug/g <0.5 0.5 0.0096

              Nickel ug/g <5 5 0.0096

              Selenium ug/g 11 2 0.5 0.0096

              Silver ug/g <0.02 0.02 0.0096

              Strontium ug/g <1 1 0.0096

              Thallium ug/g <0.1 0.1 0.0096

              Tin ug/g <2 2 0.0096

              Titanium ug/g <5 5 0.0096

              Uranium ug/g <0.1 0.1 0.0096

              Vanadium ug/g <1 1 0.0096

              Zinc ug/g <50 50 0.0096

   Lab Section 6

              Moisture % 72.58 7 0.02 0.0096

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053679
Sep 05, 2019
TISSUE
09/05/2019 RG_LILC3-BT-05-M_2019-09-05 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0107

              Antimony ug/g <0.1 0.1 0.0107

              Arsenic ug/g <0.5 0.5 0.0107

              Barium ug/g <5 5 0.0107

              Beryllium ug/g <0.02 0.02 0.0107

              Boron ug/g <50 50 0.0107

              Cadmium ug/g <0.02 0.02 0.0107

              Chromium ug/g <5 5 0.0107

              Cobalt ug/g <5 5 0.0107

              Copper ug/g <5 5 0.0107

              Iron ug/g <50 50 0.0107

              Lead ug/g <0.5 0.5 0.0107

              Manganese ug/g <5 5 0.0107

              Mercury ug/g 0.06 0.03 0.02 0.0107

              Molybdenum ug/g <0.5 0.5 0.0107

              Nickel ug/g <5 5 0.0107

              Selenium ug/g 7.2 2 0.5 0.0107

              Silver ug/g <0.02 0.02 0.0107

              Strontium ug/g <1 1 0.0107

              Thallium ug/g <0.1 0.1 0.0107

              Tin ug/g <2 2 0.0107

              Titanium ug/g <5 5 0.0107

              Uranium ug/g <0.1 0.1 0.0107

              Vanadium ug/g <1 1 0.0107

              Zinc ug/g <50 50 0.0107

   Lab Section 6

              Moisture % 73.80 7 0.02 0.0107

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053680
Sep 05, 2019
TISSUE
09/05/2019 RG_LILC3-BT-06-M_2019-09-05 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0175

              Antimony ug/g <0.1 0.1 0.0175

              Arsenic ug/g <0.5 0.5 0.0175

              Barium ug/g <5 5 0.0175

              Beryllium ug/g <0.02 0.02 0.0175

              Boron ug/g <50 50 0.0175

              Cadmium ug/g <0.02 0.02 0.0175

              Chromium ug/g <5 5 0.0175

              Cobalt ug/g <5 5 0.0175

              Copper ug/g <5 5 0.0175

              Iron ug/g <50 50 0.0175

              Lead ug/g <0.5 0.5 0.0175

              Manganese ug/g <5 5 0.0175

              Mercury ug/g 0.54 0.08 0.02 0.0175

              Molybdenum ug/g <0.5 0.5 0.0175

              Nickel ug/g <5 5 0.0175

              Selenium ug/g 5.8 1 0.5 0.0175

              Silver ug/g <0.02 0.02 0.0175

              Strontium ug/g <1 1 0.0175

              Thallium ug/g <0.1 0.1 0.0175

              Tin ug/g <2 2 0.0175

              Titanium ug/g <5 5 0.0175

              Uranium ug/g <0.1 0.1 0.0175

              Vanadium ug/g <1 1 0.0175

              Zinc ug/g <50 50 0.0175

   Lab Section 6

              Moisture % 76.16 8 0.02 0.0175

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053681
Sep 05, 2019
TISSUE
09/05/2019 RG_LILC3-BT-07-M_2019-09-05 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0082

              Antimony ug/g <0.1 0.1 0.0082

              Arsenic ug/g <0.5 0.5 0.0082

              Barium ug/g <5 5 0.0082

              Beryllium ug/g <0.02 0.02 0.0082

              Boron ug/g <50 50 0.0082

              Cadmium ug/g <0.02 0.02 0.0082

              Chromium ug/g <5 5 0.0082

              Cobalt ug/g <5 5 0.0082

              Copper ug/g <5 5 0.0082

              Iron ug/g <50 50 0.0082

              Lead ug/g <0.5 0.5 0.0082

              Manganese ug/g <5 5 0.0082

              Mercury ug/g 0.06 0.03 0.02 0.0082

              Molybdenum ug/g <0.5 0.5 0.0082

              Nickel ug/g <5 5 0.0082

              Selenium ug/g 11 2 0.5 0.0082

              Silver ug/g 0.08 0.04 0.02 0.0082

              Strontium ug/g <1 1 0.0082

              Thallium ug/g <0.1 0.1 0.0082

              Tin ug/g <2 2 0.0082

              Titanium ug/g <5 5 0.0082

              Uranium ug/g <0.1 0.1 0.0082

              Vanadium ug/g <1 1 0.0082

              Zinc ug/g <50 50 0.0082

   Lab Section 6

              Moisture % 75.49 8 0.02 0.0082

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053682
Sep 05, 2019
TISSUE
09/05/2019 RG_LILC3-BT-08-M_2019-09-05 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0163

              Antimony ug/g <0.1 0.1 0.0163

              Arsenic ug/g <0.5 0.5 0.0163

              Barium ug/g <5 5 0.0163

              Beryllium ug/g <0.02 0.02 0.0163

              Boron ug/g <50 50 0.0163

              Cadmium ug/g <0.02 0.02 0.0163

              Chromium ug/g <5 5 0.0163

              Cobalt ug/g <5 5 0.0163

              Copper ug/g <5 5 0.0163

              Iron ug/g <50 50 0.0163

              Lead ug/g <0.5 0.5 0.0163

              Manganese ug/g <5 5 0.0163

              Mercury ug/g 0.09 0.04 0.02 0.0163

              Molybdenum ug/g <0.5 0.5 0.0163

              Nickel ug/g <5 5 0.0163

              Selenium ug/g 12 2 0.5 0.0163

              Silver ug/g <0.02 0.02 0.0163

              Strontium ug/g <1 1 0.0163

              Thallium ug/g <0.1 0.1 0.0163

              Tin ug/g <2 2 0.0163

              Titanium ug/g <5 5 0.0163

              Uranium ug/g <0.1 0.1 0.0163

              Vanadium ug/g <1 1 0.0163

              Zinc ug/g <50 50 0.0163

   Lab Section 6

              Moisture % 79.01 8 0.02 0.0163

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053683
Sep 05, 2019
TISSUE
09/05/2019 RG_LILC3-BT-09-M_2019-09-05 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0179

              Antimony ug/g <0.1 0.1 0.0179

              Arsenic ug/g <0.5 0.5 0.0179

              Barium ug/g <5 5 0.0179

              Beryllium ug/g <0.02 0.02 0.0179

              Boron ug/g <50 50 0.0179

              Cadmium ug/g <0.02 0.02 0.0179

              Chromium ug/g <5 5 0.0179

              Cobalt ug/g <5 5 0.0179

              Copper ug/g <5 5 0.0179

              Iron ug/g <50 50 0.0179

              Lead ug/g <0.5 0.5 0.0179

              Manganese ug/g <5 5 0.0179

              Mercury ug/g 0.53 0.08 0.02 0.0179

              Molybdenum ug/g <0.5 0.5 0.0179

              Nickel ug/g <5 5 0.0179

              Selenium ug/g 4.9 1 0.5 0.0179

              Silver ug/g <0.02 0.02 0.0179

              Strontium ug/g <1 1 0.0179

              Thallium ug/g <0.1 0.1 0.0179

              Tin ug/g <2 2 0.0179

              Titanium ug/g <5 5 0.0179

              Uranium ug/g <0.1 0.1 0.0179

              Vanadium ug/g <1 1 0.0179

              Zinc ug/g <50 50 0.0179

   Lab Section 6

              Moisture % 76.43 8 0.02 0.0179

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053684
Sep 06, 2019
TISSUE
09/06/2019 RG_LI8-BT-01-M_2019-09-06 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0231

              Antimony ug/g <0.1 0.1 0.0231

              Arsenic ug/g <0.5 0.5 0.0231

              Barium ug/g <5 5 0.0231

              Beryllium ug/g <0.02 0.02 0.0231

              Boron ug/g <50 50 0.0231

              Cadmium ug/g <0.02 0.02 0.0231

              Chromium ug/g <5 5 0.0231

              Cobalt ug/g <5 5 0.0231

              Copper ug/g <5 5 0.0231

              Iron ug/g <50 50 0.0231

              Lead ug/g <0.5 0.5 0.0231

              Manganese ug/g <5 5 0.0231

              Mercury ug/g 0.43 0.06 0.02 0.0231

              Molybdenum ug/g <0.5 0.5 0.0231

              Nickel ug/g <5 5 0.0231

              Selenium ug/g 5.6 1 0.5 0.0231

              Silver ug/g <0.02 0.02 0.0231

              Strontium ug/g <1 1 0.0231

              Thallium ug/g <0.1 0.1 0.0231

              Tin ug/g <2 2 0.0231

              Titanium ug/g <5 5 0.0231

              Uranium ug/g <0.1 0.1 0.0231

              Vanadium ug/g <1 1 0.0231

              Zinc ug/g <50 50 0.0231

   Lab Section 6

              Moisture % 78.44 8 0.02 0.0231

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053685
Sep 06, 2019
TISSUE
09/06/2019 RG_LI8-BT-02-M_2019-09-06 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0122

              Antimony ug/g <0.1 0.1 0.0122

              Arsenic ug/g <0.5 0.5 0.0122

              Barium ug/g <5 5 0.0122

              Beryllium ug/g <0.02 0.02 0.0122

              Boron ug/g <50 50 0.0122

              Cadmium ug/g <0.02 0.02 0.0122

              Chromium ug/g <5 5 0.0122

              Cobalt ug/g <5 5 0.0122

              Copper ug/g <5 5 0.0122

              Iron ug/g <50 50 0.0122

              Lead ug/g <0.5 0.5 0.0122

              Manganese ug/g <5 5 0.0122

              Mercury ug/g 0.26 0.06 0.02 0.0122

              Molybdenum ug/g <0.5 0.5 0.0122

              Nickel ug/g <5 5 0.0122

              Selenium ug/g 4.5 1 0.5 0.0122

              Silver ug/g <0.02 0.02 0.0122

              Strontium ug/g 3 2 1 0.0122

              Thallium ug/g <0.1 0.1 0.0122

              Tin ug/g <2 2 0.0122

              Titanium ug/g <5 5 0.0122

              Uranium ug/g <0.1 0.1 0.0122

              Vanadium ug/g <1 1 0.0122

              Zinc ug/g <50 50 0.0122

   Lab Section 6

              Moisture % 75.74 8 0.02 0.0122

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053686
Sep 07, 2019
TISSUE
09/07/2019 RG_LI8-BT-03-M_2019-09-07 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0147

              Antimony ug/g <0.1 0.1 0.0147

              Arsenic ug/g <0.5 0.5 0.0147

              Barium ug/g <5 5 0.0147

              Beryllium ug/g <0.02 0.02 0.0147

              Boron ug/g <50 50 0.0147

              Cadmium ug/g <0.02 0.02 0.0147

              Chromium ug/g <5 5 0.0147

              Cobalt ug/g <5 5 0.0147

              Copper ug/g <5 5 0.0147

              Iron ug/g <50 50 0.0147

              Lead ug/g <0.5 0.5 0.0147

              Manganese ug/g <5 5 0.0147

              Mercury ug/g 0.46 0.07 0.02 0.0147

              Molybdenum ug/g <0.5 0.5 0.0147

              Nickel ug/g <5 5 0.0147

              Selenium ug/g 4.7 1 0.5 0.0147

              Silver ug/g <0.02 0.02 0.0147

              Strontium ug/g <1 1 0.0147

              Thallium ug/g <0.1 0.1 0.0147

              Tin ug/g <2 2 0.0147

              Titanium ug/g <5 5 0.0147

              Uranium ug/g <0.1 0.1 0.0147

              Vanadium ug/g <1 1 0.0147

              Zinc ug/g <50 50 0.0147

   Lab Section 6

              Moisture % 73.52 7 0.02 0.0147

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 22 of 32

SRC Group # 2019-13444

Minnow Environmental Inc.

Oct 01, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053687
Sep 07, 2019
TISSUE
09/07/2019 RG_LI8-BT-04-M_2019-09-07 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0206

              Antimony ug/g <0.1 0.1 0.0206

              Arsenic ug/g <0.5 0.5 0.0206

              Barium ug/g <5 5 0.0206

              Beryllium ug/g <0.02 0.02 0.0206

              Boron ug/g <50 50 0.0206

              Cadmium ug/g <0.02 0.02 0.0206

              Chromium ug/g <5 5 0.0206

              Cobalt ug/g <5 5 0.0206

              Copper ug/g <5 5 0.0206

              Iron ug/g <50 50 0.0206

              Lead ug/g <0.5 0.5 0.0206

              Manganese ug/g <5 5 0.0206

              Mercury ug/g 0.26 0.06 0.02 0.0206

              Molybdenum ug/g <0.5 0.5 0.0206

              Nickel ug/g <5 5 0.0206

              Selenium ug/g 4.5 1 0.5 0.0206

              Silver ug/g <0.02 0.02 0.0206

              Strontium ug/g 2 1 1 0.0206

              Thallium ug/g <0.1 0.1 0.0206

              Tin ug/g <2 2 0.0206

              Titanium ug/g <5 5 0.0206

              Uranium ug/g <0.1 0.1 0.0206

              Vanadium ug/g <1 1 0.0206

              Zinc ug/g <50 50 0.0206

   Lab Section 6

              Moisture % 77.04 8 0.02 0.0206

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053688
Sep 06, 2019
TISSUE
09/06/2019 RG_LI8-WCT-01-M_2019-09-06 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0176

              Antimony ug/g <0.1 0.1 0.0176

              Arsenic ug/g <0.5 0.5 0.0176

              Barium ug/g <5 5 0.0176

              Beryllium ug/g <0.02 0.02 0.0176

              Boron ug/g <50 50 0.0176

              Cadmium ug/g <0.02 0.02 0.0176

              Chromium ug/g <5 5 0.0176

              Cobalt ug/g <5 5 0.0176

              Copper ug/g <5 5 0.0176

              Iron ug/g 60 60 50 0.0176

              Lead ug/g <0.5 0.5 0.0176

              Manganese ug/g <5 5 0.0176

              Mercury ug/g 0.12 0.05 0.02 0.0176

              Molybdenum ug/g <0.5 0.5 0.0176

              Nickel ug/g <5 5 0.0176

              Selenium ug/g 7.7 2 0.5 0.0176

              Silver ug/g <0.02 0.02 0.0176

              Strontium ug/g 3 2 1 0.0176

              Thallium ug/g <0.1 0.1 0.0176

              Tin ug/g <2 2 0.0176

              Titanium ug/g <5 5 0.0176

              Uranium ug/g <0.1 0.1 0.0176

              Vanadium ug/g <1 1 0.0176

              Zinc ug/g <50 50 0.0176

   Lab Section 6

              Moisture % 81.48 8 0.02 0.0176

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053689
Sep 06, 2019
TISSUE
09/06/2019 RG_LI8-WCT-02-M_2019-09-06 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0187

              Antimony ug/g <0.1 0.1 0.0187

              Arsenic ug/g <0.5 0.5 0.0187

              Barium ug/g <5 5 0.0187

              Beryllium ug/g <0.02 0.02 0.0187

              Boron ug/g <50 50 0.0187

              Cadmium ug/g <0.02 0.02 0.0187

              Chromium ug/g <5 5 0.0187

              Cobalt ug/g <5 5 0.0187

              Copper ug/g <5 5 0.0187

              Iron ug/g <50 50 0.0187

              Lead ug/g <0.5 0.5 0.0187

              Manganese ug/g <5 5 0.0187

              Mercury ug/g 0.04 0.03 0.02 0.0187

              Molybdenum ug/g <0.5 0.5 0.0187

              Nickel ug/g <5 5 0.0187

              Selenium ug/g 7.2 2 0.5 0.0187

              Silver ug/g <0.02 0.02 0.0187

              Strontium ug/g <1 1 0.0187

              Thallium ug/g <0.1 0.1 0.0187

              Tin ug/g <2 2 0.0187

              Titanium ug/g <5 5 0.0187

              Uranium ug/g <0.1 0.1 0.0187

              Vanadium ug/g <1 1 0.0187

              Zinc ug/g <50 50 0.0187

   Lab Section 6

              Moisture % 72.46 7 0.02 0.0187

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053690
Sep 07, 2019
TISSUE
09/07/2019 RG_LI8-WCT-03-M_2019-09-07 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0146

              Antimony ug/g <0.1 0.1 0.0146

              Arsenic ug/g <0.5 0.5 0.0146

              Barium ug/g <5 5 0.0146

              Beryllium ug/g <0.02 0.02 0.0146

              Boron ug/g <50 50 0.0146

              Cadmium ug/g <0.02 0.02 0.0146

              Chromium ug/g <5 5 0.0146

              Cobalt ug/g <5 5 0.0146

              Copper ug/g <5 5 0.0146

              Iron ug/g 60 60 50 0.0146

              Lead ug/g <0.5 0.5 0.0146

              Manganese ug/g <5 5 0.0146

              Mercury ug/g 0.06 0.03 0.02 0.0146

              Molybdenum ug/g <0.5 0.5 0.0146

              Nickel ug/g <5 5 0.0146

              Selenium ug/g 8.1 2 0.5 0.0146

              Silver ug/g <0.02 0.02 0.0146

              Strontium ug/g <1 1 0.0146

              Thallium ug/g <0.1 0.1 0.0146

              Tin ug/g <2 2 0.0146

              Titanium ug/g <5 5 0.0146

              Uranium ug/g <0.1 0.1 0.0146

              Vanadium ug/g <1 1 0.0146

              Zinc ug/g <50 50 0.0146

   Lab Section 6

              Moisture % 72.15 7 0.02 0.0146

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053691
Sep 07, 2019
TISSUE
09/07/2019 RG_LI8-WCT-04-M_2019-09-07 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0248

              Antimony ug/g <0.1 0.1 0.0248

              Arsenic ug/g <0.5 0.5 0.0248

              Barium ug/g <5 5 0.0248

              Beryllium ug/g <0.02 0.02 0.0248

              Boron ug/g <50 50 0.0248

              Cadmium ug/g <0.02 0.02 0.0248

              Chromium ug/g <5 5 0.0248

              Cobalt ug/g <5 5 0.0248

              Copper ug/g <5 5 0.0248

              Iron ug/g <50 50 0.0248

              Lead ug/g <0.5 0.5 0.0248

              Manganese ug/g <5 5 0.0248

              Mercury ug/g 0.04 0.03 0.02 0.0248

              Molybdenum ug/g <0.5 0.5 0.0248

              Nickel ug/g <5 5 0.0248

              Selenium ug/g 6.5 2 0.5 0.0248

              Silver ug/g <0.02 0.02 0.0248

              Strontium ug/g 1 1 1 0.0248

              Thallium ug/g <0.1 0.1 0.0248

              Tin ug/g <2 2 0.0248

              Titanium ug/g <5 5 0.0248

              Uranium ug/g <0.1 0.1 0.0248

              Vanadium ug/g <1 1 0.0248

              Zinc ug/g <50 50 0.0248

   Lab Section 6

              Moisture % 76.21 8 0.02 0.0248

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053692
Sep 07, 2019
TISSUE
09/07/2019 RG_LI8-WCT-05-M_2019-09-07 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0114

              Antimony ug/g <0.1 0.1 0.0114

              Arsenic ug/g <0.5 0.5 0.0114

              Barium ug/g <5 5 0.0114

              Beryllium ug/g <0.02 0.02 0.0114

              Boron ug/g <50 50 0.0114

              Cadmium ug/g <0.02 0.02 0.0114

              Chromium ug/g <5 5 0.0114

              Cobalt ug/g <5 5 0.0114

              Copper ug/g <5 5 0.0114

              Iron ug/g <50 50 0.0114

              Lead ug/g <0.5 0.5 0.0114

              Manganese ug/g <5 5 0.0114

              Mercury ug/g 0.12 0.05 0.02 0.0114

              Molybdenum ug/g <0.5 0.5 0.0114

              Nickel ug/g <5 5 0.0114

              Selenium ug/g 20 3 0.5 0.0114

              Silver ug/g <0.02 0.02 0.0114

              Strontium ug/g 3 2 1 0.0114

              Thallium ug/g <0.1 0.1 0.0114

              Tin ug/g <2 2 0.0114

              Titanium ug/g <5 5 0.0114

              Uranium ug/g <0.1 0.1 0.0114

              Vanadium ug/g <1 1 0.0114

              Zinc ug/g <50 50 0.0114

   Lab Section 6

              Moisture % 79.61 8 0.02 0.0114

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053693
Sep 07, 2019
TISSUE
09/07/2019 RG_LI8-WCT-06-M_2019-09-07 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0199

              Antimony ug/g <0.1 0.1 0.0199

              Arsenic ug/g <0.5 0.5 0.0199

              Barium ug/g <5 5 0.0199

              Beryllium ug/g <0.02 0.02 0.0199

              Boron ug/g <50 50 0.0199

              Cadmium ug/g <0.02 0.02 0.0199

              Chromium ug/g <5 5 0.0199

              Cobalt ug/g <5 5 0.0199

              Copper ug/g <5 5 0.0199

              Iron ug/g <50 50 0.0199

              Lead ug/g <0.5 0.5 0.0199

              Manganese ug/g <5 5 0.0199

              Mercury ug/g 0.06 0.03 0.02 0.0199

              Molybdenum ug/g <0.5 0.5 0.0199

              Nickel ug/g <5 5 0.0199

              Selenium ug/g 8.2 2 0.5 0.0199

              Silver ug/g <0.02 0.02 0.0199

              Strontium ug/g 3 2 1 0.0199

              Thallium ug/g <0.1 0.1 0.0199

              Tin ug/g <2 2 0.0199

              Titanium ug/g <5 5 0.0199

              Uranium ug/g <0.1 0.1 0.0199

              Vanadium ug/g <1 1 0.0199

              Zinc ug/g <50 50 0.0199

   Lab Section 6

              Moisture % 77.97 8 0.02 0.0199

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053694
Sep 07, 2019
TISSUE
09/07/2019 RG_LI8-WCT-07-M_2019-09-07 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0203

              Antimony ug/g <0.1 0.1 0.0203

              Arsenic ug/g <0.5 0.5 0.0203

              Barium ug/g <5 5 0.0203

              Beryllium ug/g <0.02 0.02 0.0203

              Boron ug/g <50 50 0.0203

              Cadmium ug/g <0.02 0.02 0.0203

              Chromium ug/g <5 5 0.0203

              Cobalt ug/g <5 5 0.0203

              Copper ug/g <5 5 0.0203

              Iron ug/g <50 50 0.0203

              Lead ug/g <0.5 0.5 0.0203

              Manganese ug/g <5 5 0.0203

              Mercury ug/g 0.05 0.03 0.02 0.0203

              Molybdenum ug/g <0.5 0.5 0.0203

              Nickel ug/g <5 5 0.0203

              Selenium ug/g 7.0 2 0.5 0.0203

              Silver ug/g <0.02 0.02 0.0203

              Strontium ug/g 2 1 1 0.0203

              Thallium ug/g <0.1 0.1 0.0203

              Tin ug/g <2 2 0.0203

              Titanium ug/g <5 5 0.0203

              Uranium ug/g <0.1 0.1 0.0203

              Vanadium ug/g <1 1 0.0203

              Zinc ug/g <50 50 0.0203

   Lab Section 6

              Moisture % 79.11 8 0.02 0.0203

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053695
Sep 08, 2019
TISSUE
09/08/2019 RG_CBN_RF04-EB-1-M_2019-09-08 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <2 2 0.5061

              Antimony ug/g <0.01 0.01 0.5061

              Arsenic ug/g 0.03 0.01 0.01 0.5061

              Barium ug/g 0.15 0.02 0.02 0.5061

              Beryllium ug/g <0.01 0.01 0.5061

              Boron ug/g <1 1 0.5061

              Cadmium ug/g <0.01 0.01 0.5061

              Chromium ug/g <0.05 0.05 0.5061

              Cobalt ug/g 0.16 0.04 0.01 0.5061

              Copper ug/g 1.4 0.2 0.05 0.5061

              Iron ug/g 11 4 2 0.5061

              Lead ug/g <0.01 0.01 0.5061

              Manganese ug/g 0.3 0.2 0.1 0.5061

              Mercury ug/g 0.031 0.01 0.005 0.5061

              Molybdenum ug/g <0.02 0.02 0.5061

              Nickel ug/g <0.05 0.05 0.5061

              Selenium ug/g 4.3 0.4 0.01 0.5061

              Silver ug/g <0.01 0.01 0.5061

              Strontium ug/g 0.42 0.1 0.05 0.5061

              Thallium ug/g 0.11 0.02 0.005 0.5061

              Tin ug/g <0.05 0.05 0.5061

              Titanium ug/g <0.2 0.2 0.5061

              Uranium ug/g <0.005 0.005 0.5061

              Vanadium ug/g <0.1 0.1 0.5061

              Zinc ug/g 13 2 0.5 0.5061

   Lab Section 6

              Moisture % 77.72 8 0.02 0.5061

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053696
Sep 08, 2019
TISSUE
09/08/2019 RG_CBN_RF04-EB-1-O_2019-09-08 

Client PO #:      VPO00616225 Ref#19-06
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <2 2 0.5026

              Antimony ug/g <0.01 0.01 0.5026

              Arsenic ug/g 0.02 0.01 0.01 0.5026

              Barium ug/g 0.08 0.02 0.02 0.5026

              Beryllium ug/g <0.01 0.01 0.5026

              Boron ug/g <1 1 0.5026

              Cadmium ug/g 0.03 0.01 0.01 0.5026

              Chromium ug/g <0.05 0.05 0.5026

              Cobalt ug/g 0.46 0.07 0.01 0.5026

              Copper ug/g 12 1 0.05 0.5026

              Iron ug/g 52 8 2 0.5026

              Lead ug/g <0.01 0.01 0.5026

              Manganese ug/g 1.7 0.4 0.1 0.5026

              Mercury ug/g <0.005 0.005 0.5026

              Molybdenum ug/g <0.02 0.02 0.5026

              Nickel ug/g 0.07 0.05 0.05 0.5026

              Selenium ug/g 14 1 0.1 0.5026

              Silver ug/g 0.04 0.02 0.01 0.5026

              Strontium ug/g 1.4 0.2 0.05 0.5026

              Thallium ug/g 0.12 0.02 0.005 0.5026

              Tin ug/g <0.05 0.05 0.5026

              Titanium ug/g <0.2 0.2 0.5026

              Uranium ug/g <0.005 0.005 0.5026

              Vanadium ug/g <0.1 0.1 0.5026

              Zinc ug/g 75 8 0.5 0.5026

   Lab Section 6

              Moisture % 60.39 6 0.02 0.5026

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Date Samples Received: Sep-19-2019 Client P.O.: 616225

Oct 10, 2019

SRC Group # 2019-13449

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053809
Sep 05, 2019
TISSUE
09/05/2019 RG-FOUKI_INV-1_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 660 70 5 0.2486

              Antimony ug/g 0.05 0.03 0.02 0.2486

              Arsenic ug/g 0.62 0.09 0.02 0.2486

              Barium ug/g 23 2 0.05 0.2486

              Beryllium ug/g 0.03 0.02 0.02 0.2486

              Boron ug/g 7 2 2 0.2486

              Cadmium ug/g 2.8 0.3 0.02 0.2486

              Chromium ug/g 1.1 0.3 0.1 0.2486

              Cobalt ug/g 2.1 0.2 0.02 0.2486

              Copper ug/g 9.2 1 0.1 0.2486

              Iron ug/g 680 70 5 0.2486

              Lead ug/g 0.32 0.08 0.02 0.2486

              Manganese ug/g 110 10 0.2 0.2486

              Mercury ug/g 0.01 0.01 0.01 0.2486

              Molybdenum ug/g 0.29 0.1 0.05 0.2486

              Nickel ug/g 13 1 0.1 0.2486

              Selenium ug/g 6.2 0.6 0.02 0.2486

              Silver ug/g 0.10 0.04 0.02 0.2486

              Strontium ug/g 13 1 0.1 0.2486

              Thallium ug/g 0.03 0.02 0.01 0.2486

              Tin ug/g <0.1 0.1 0.2486

              Titanium ug/g 4.1 1 0.5 0.2486

              Uranium ug/g 0.16 0.04 0.01 0.2486

              Vanadium ug/g 2.4 0.6 0.2 0.2486

              Zinc ug/g 170 20 1 0.2486

   Lab Section 6

              Moisture % 87.30 9 0.02 0.2486

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Variability in detection limits due to sample size.

Page 2 of 59

SRC Group # 2019-13449

Minnow Environmental Inc.

Oct 10, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053810
Sep 05, 2019
TISSUE
09/05/2019 RG-FOUKI_INV-2_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 200 5 0.0779

              Antimony ug/g 0.10 0.04 0.02 0.0779

              Arsenic ug/g 1.8 0.3 0.05 0.0779

              Barium ug/g 78 8 0.5 0.0779

              Beryllium ug/g 0.09 0.02 0.02 0.0779

              Boron ug/g 12 5 5 0.0779

              Cadmium ug/g 6.3 0.6 0.02 0.0779

              Chromium ug/g 2.9 1 0.5 0.0779

              Cobalt ug/g 5.0 1 0.5 0.0779

              Copper ug/g 14 2 0.5 0.0779

              Iron ug/g 2200 200 5 0.0779

              Lead ug/g 1.1 0.2 0.05 0.0779

              Manganese ug/g 230 20 0.5 0.0779

              Mercury ug/g 0.01 0.01 0.01 0.0779

              Molybdenum ug/g 0.50 0.1 0.05 0.0779

              Nickel ug/g 17 2 0.5 0.0779

              Selenium ug/g 8.8 0.9 0.05 0.0779

              Silver ug/g 0.11 0.04 0.02 0.0779

              Strontium ug/g 24 2 0.1 0.0779

              Thallium ug/g 0.06 0.02 0.01 0.0779

              Tin ug/g <0.2 0.2 0.0779

              Titanium ug/g 8.6 2 0.5 0.0779

              Uranium ug/g 0.23 0.06 0.02 0.0779

              Vanadium ug/g 6.6 1 0.2 0.0779

              Zinc ug/g 330 50 5 0.0779

   Lab Section 6

              Moisture % 82.52 8 0.02 0.0779

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053811
Sep 05, 2019
TISSUE
09/05/2019 RG-FOUKI_INV-3_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1000 100 5 0.1531

              Antimony ug/g 0.05 0.03 0.02 0.1531

              Arsenic ug/g 0.92 0.1 0.02 0.1531

              Barium ug/g 22 2 0.05 0.1531

              Beryllium ug/g 0.04 0.02 0.02 0.1531

              Boron ug/g 4 2 2 0.1531

              Cadmium ug/g 3.2 0.3 0.02 0.1531

              Chromium ug/g 1.8 0.4 0.1 0.1531

              Cobalt ug/g 2.6 0.3 0.02 0.1531

              Copper ug/g 13 1 0.1 0.1531

              Iron ug/g 1100 100 5 0.1531

              Lead ug/g 0.44 0.07 0.02 0.1531

              Manganese ug/g 180 20 0.2 0.1531

              Mercury ug/g <0.01 0.01 0.1531

              Molybdenum ug/g 0.41 0.1 0.05 0.1531

              Nickel ug/g 14 1 0.1 0.1531

              Selenium ug/g 9.2 0.9 0.02 0.1531

              Silver ug/g 0.09 0.04 0.02 0.1531

              Strontium ug/g 7.5 1 0.1 0.1531

              Thallium ug/g 0.03 0.02 0.01 0.1531

              Tin ug/g <0.1 0.1 0.1531

              Titanium ug/g 5.4 1 0.5 0.1531

              Uranium ug/g 0.11 0.03 0.01 0.1531

              Vanadium ug/g 5.2 0.8 0.2 0.1531

              Zinc ug/g 250 20 1 0.1531

   Lab Section 6

              Moisture % 85.16 8 0.02 0.1531

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053812
Sep 09, 2019
TISSUE
09/09/2019 RG_FOBKS_INV-1_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1000 200 20 0.4817

              Antimony ug/g 0.03 0.02 0.01 0.4817

              Arsenic ug/g 0.50 0.08 0.01 0.4817

              Barium ug/g 13 1 0.02 0.4817

              Beryllium ug/g 0.02 0.01 0.01 0.4817

              Boron ug/g 2 1 1 0.4817

              Cadmium ug/g 1.8 0.2 0.01 0.4817

              Chromium ug/g 1.0 0.2 0.05 0.4817

              Cobalt ug/g 2.0 0.2 0.01 0.4817

              Copper ug/g 15 2 0.05 0.4817

              Iron ug/g 2000 200 20 0.4817

              Lead ug/g 0.26 0.04 0.01 0.4817

              Manganese ug/g 133 10 0.1 0.4817

              Mercury ug/g 0.012 0.008 0.005 0.4817

              Molybdenum ug/g 0.21 0.05 0.02 0.4817

              Nickel ug/g 6.9 0.7 0.05 0.4817

              Selenium ug/g 7.5 0.8 0.01 0.4817

              Silver ug/g 0.13 0.03 0.01 0.4817

              Strontium ug/g 7.0 0.7 0.05 0.4817

              Thallium ug/g 0.019 0.01 0.005 0.4817

              Tin ug/g <0.05 0.05 0.4817

              Titanium ug/g 2.9 0.7 0.2 0.4817

              Uranium ug/g 0.056 0.01 0.005 0.4817

              Vanadium ug/g 2.6 0.4 0.1 0.4817

              Zinc ug/g 420 40 0.5 0.4817

   Lab Section 6

              Moisture % 77.79 8 0.02 0.4817

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053813
Sep 09, 2019
TISSUE
09/09/2019 RG_FOBKS_INV-2_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 300 30 2 0.4519

              Antimony ug/g 0.04 0.02 0.01 0.4519

              Arsenic ug/g 0.57 0.08 0.01 0.4519

              Barium ug/g 8.7 0.9 0.02 0.4519

              Beryllium ug/g 0.01 0.01 0.01 0.4519

              Boron ug/g 1 1 1 0.4519

              Cadmium ug/g 3.0 0.3 0.01 0.4519

              Chromium ug/g 0.53 0.1 0.05 0.4519

              Cobalt ug/g 2.6 0.3 0.01 0.4519

              Copper ug/g 16 2 0.05 0.4519

              Iron ug/g 410 40 2 0.4519

              Lead ug/g 0.11 0.03 0.01 0.4519

              Manganese ug/g 106 10 0.1 0.4519

              Mercury ug/g 0.012 0.008 0.005 0.4519

              Molybdenum ug/g 0.22 0.06 0.02 0.4519

              Nickel ug/g 7.2 0.7 0.05 0.4519

              Selenium ug/g 7.9 0.8 0.01 0.4519

              Silver ug/g 0.15 0.04 0.01 0.4519

              Strontium ug/g 4.9 0.7 0.05 0.4519

              Thallium ug/g 0.016 0.009 0.005 0.4519

              Tin ug/g <0.05 0.05 0.4519

              Titanium ug/g 2.0 0.5 0.2 0.4519

              Uranium ug/g 0.040 0.01 0.005 0.4519

              Vanadium ug/g 1.1 0.3 0.1 0.4519

              Zinc ug/g 500 50 0.5 0.4519

   Lab Section 6

              Moisture % 79.53 8 0.02 0.4519

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 6 of 59

SRC Group # 2019-13449

Minnow Environmental Inc.

Oct 10, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053814
Sep 09, 2019
TISSUE
09/09/2019 RG_FOBKS_INV-3_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 200 20 0.4326

              Antimony ug/g 0.06 0.02 0.01 0.4326

              Arsenic ug/g 0.89 0.1 0.01 0.4326

              Barium ug/g 20 2 0.02 0.4326

              Beryllium ug/g 0.04 0.01 0.01 0.4326

              Boron ug/g 4 1 1 0.4326

              Cadmium ug/g 3.6 0.4 0.01 0.4326

              Chromium ug/g 1.5 0.2 0.05 0.4326

              Cobalt ug/g 3.0 0.3 0.01 0.4326

              Copper ug/g 14 1 0.05 0.4326

              Iron ug/g 850 100 20 0.4326

              Lead ug/g 0.38 0.06 0.01 0.4326

              Manganese ug/g 175 20 0.1 0.4326

              Mercury ug/g 0.012 0.008 0.005 0.4326

              Molybdenum ug/g 0.35 0.09 0.02 0.4326

              Nickel ug/g 12 1 0.05 0.4326

              Selenium ug/g 9.5 1 0.01 0.4326

              Silver ug/g 0.09 0.03 0.01 0.4326

              Strontium ug/g 5.2 0.5 0.05 0.4326

              Thallium ug/g 0.038 0.01 0.005 0.4326

              Tin ug/g <0.05 0.05 0.4326

              Titanium ug/g 6.5 1 0.2 0.4326

              Uranium ug/g 0.085 0.02 0.005 0.4326

              Vanadium ug/g 3.2 0.5 0.1 0.4326

              Zinc ug/g 290 30 0.5 0.4326

   Lab Section 6

              Moisture % 82.50 8 0.02 0.4326

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053815
Sep 12, 2019
TISSUE
09/12/2019 RG_SCOUTDS_INV-1_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 300 20 0.3788

              Antimony ug/g 0.23 0.03 0.01 0.3788

              Arsenic ug/g 2.2 0.2 0.01 0.3788

              Barium ug/g 42 4 0.02 0.3788

              Beryllium ug/g 0.12 0.03 0.01 0.3788

              Boron ug/g 7 1 1 0.3788

              Cadmium ug/g 6.8 0.7 0.01 0.3788

              Chromium ug/g 4.5 0.7 0.05 0.3788

              Cobalt ug/g 3.7 0.4 0.01 0.3788

              Copper ug/g 15 2 0.05 0.3788

              Iron ug/g 3600 400 20 0.3788

              Lead ug/g 1.1 0.1 0.01 0.3788

              Manganese ug/g 264 30 0.1 0.3788

              Mercury ug/g 0.020 0.01 0.005 0.3788

              Molybdenum ug/g 0.55 0.08 0.02 0.3788

              Nickel ug/g 23 2 0.05 0.3788

              Selenium ug/g 13.7 1 0.01 0.3788

              Silver ug/g 0.14 0.04 0.01 0.3788

              Strontium ug/g 15 2 0.05 0.3788

              Thallium ug/g 0.097 0.02 0.005 0.3788

              Tin ug/g <0.05 0.05 0.3788

              Titanium ug/g 10 2 0.2 0.3788

              Uranium ug/g 0.25 0.04 0.005 0.3788

              Vanadium ug/g 11 1 0.1 0.3788

              Zinc ug/g 320 30 0.5 0.3788

   Lab Section 6

              Moisture % 85.61 8 0.02 0.3788

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053816
Sep 12, 2019
TISSUE
09/12/2019 RG_SCOUTDS_INV-2_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 20 0.3535

              Antimony ug/g 0.09 0.03 0.01 0.3535

              Arsenic ug/g 1.6 0.2 0.01 0.3535

              Barium ug/g 27 3 0.02 0.3535

              Beryllium ug/g 0.06 0.01 0.01 0.3535

              Boron ug/g 4 1 1 0.3535

              Cadmium ug/g 6.7 0.7 0.01 0.3535

              Chromium ug/g 2.4 0.4 0.05 0.3535

              Cobalt ug/g 3.6 0.4 0.01 0.3535

              Copper ug/g 17 2 0.05 0.3535

              Iron ug/g 1200 200 20 0.3535

              Lead ug/g 0.58 0.09 0.01 0.3535

              Manganese ug/g 165 20 0.1 0.3535

              Mercury ug/g 0.020 0.01 0.005 0.3535

              Molybdenum ug/g 0.40 0.06 0.02 0.3535

              Nickel ug/g 16 2 0.05 0.3535

              Selenium ug/g 13.7 1 0.01 0.3535

              Silver ug/g 0.12 0.03 0.01 0.3535

              Strontium ug/g 10 1 0.05 0.3535

              Thallium ug/g 0.059 0.01 0.005 0.3535

              Tin ug/g <0.05 0.05 0.3535

              Titanium ug/g 9.1 1 0.2 0.3535

              Uranium ug/g 0.14 0.02 0.005 0.3535

              Vanadium ug/g 5.2 0.8 0.1 0.3535

              Zinc ug/g 370 40 0.5 0.3535

   Lab Section 6

              Moisture % 86.05 9 0.02 0.3535

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053817
Sep 12, 2019
TISSUE
09/12/2019 RG_SCOUTDS_INV-3_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1700 200 20 0.3864

              Antimony ug/g 0.11 0.03 0.01 0.3864

              Arsenic ug/g 1.1 0.1 0.01 0.3864

              Barium ug/g 23 2 0.02 0.3864

              Beryllium ug/g 0.07 0.01 0.01 0.3864

              Boron ug/g 5 1 1 0.3864

              Cadmium ug/g 3.5 0.4 0.01 0.3864

              Chromium ug/g 2.7 0.4 0.05 0.3864

              Cobalt ug/g 2.4 0.2 0.01 0.3864

              Copper ug/g 15 2 0.05 0.3864

              Iron ug/g 1500 200 20 0.3864

              Lead ug/g 0.66 0.1 0.01 0.3864

              Manganese ug/g 142 10 0.1 0.3864

              Mercury ug/g 0.016 0.009 0.005 0.3864

              Molybdenum ug/g 0.42 0.06 0.02 0.3864

              Nickel ug/g 20 2 0.05 0.3864

              Selenium ug/g 10.2 1 0.01 0.3864

              Silver ug/g 0.14 0.04 0.01 0.3864

              Strontium ug/g 7.5 0.8 0.05 0.3864

              Thallium ug/g 0.049 0.01 0.005 0.3864

              Tin ug/g <0.05 0.05 0.3864

              Titanium ug/g 7.6 1 0.2 0.3864

              Uranium ug/g 0.15 0.02 0.005 0.3864

              Vanadium ug/g 5.8 0.9 0.1 0.3864

              Zinc ug/g 300 30 0.5 0.3864

   Lab Section 6

              Moisture % 87.32 9 0.02 0.3864

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053818
Sep 13, 2019
TISSUE
09/13/2019 RG_FOBSC_INV-1_2019-09-13 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.3544

              Antimony ug/g 0.18 0.04 0.01 0.3544

              Arsenic ug/g 1.2 0.1 0.01 0.3544

              Barium ug/g 22 2 0.02 0.3544

              Beryllium ug/g 0.07 0.01 0.01 0.3544

              Boron ug/g 5 1 1 0.3544

              Cadmium ug/g 5.7 0.6 0.01 0.3544

              Chromium ug/g 2.4 0.4 0.05 0.3544

              Cobalt ug/g 4.1 0.4 0.01 0.3544

              Copper ug/g 16 2 0.05 0.3544

              Iron ug/g 1200 200 20 0.3544

              Lead ug/g 0.58 0.09 0.01 0.3544

              Manganese ug/g 172 20 0.1 0.3544

              Mercury ug/g 0.018 0.009 0.005 0.3544

              Molybdenum ug/g 0.44 0.07 0.02 0.3544

              Nickel ug/g 27 3 0.05 0.3544

              Selenium ug/g 12.5 1 0.01 0.3544

              Silver ug/g 0.15 0.04 0.01 0.3544

              Strontium ug/g 7.9 0.8 0.05 0.3544

              Thallium ug/g 0.051 0.01 0.005 0.3544

              Tin ug/g <0.05 0.05 0.3544

              Titanium ug/g 7.5 1 0.2 0.3544

              Uranium ug/g 0.13 0.02 0.005 0.3544

              Vanadium ug/g 5.1 0.8 0.1 0.3544

              Zinc ug/g 320 30 0.5 0.3544

   Lab Section 6

              Moisture % 88.09 9 0.02 0.3544

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053819
Sep 13, 2019
TISSUE
09/13/2019 RG_FOBSC_INV-2_2019-09-13 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.3463

              Antimony ug/g 0.13 0.03 0.01 0.3463

              Arsenic ug/g 1.2 0.1 0.01 0.3463

              Barium ug/g 27 3 0.02 0.3463

              Beryllium ug/g 0.05 0.01 0.01 0.3463

              Boron ug/g 6 1 1 0.3463

              Cadmium ug/g 5.0 0.5 0.01 0.3463

              Chromium ug/g 2.0 0.3 0.05 0.3463

              Cobalt ug/g 3.7 0.4 0.01 0.3463

              Copper ug/g 15 2 0.05 0.3463

              Iron ug/g 960 100 20 0.3463

              Lead ug/g 0.50 0.08 0.01 0.3463

              Manganese ug/g 187 20 0.1 0.3463

              Mercury ug/g 0.015 0.008 0.005 0.3463

              Molybdenum ug/g 0.50 0.08 0.02 0.3463

              Nickel ug/g 28 3 0.05 0.3463

              Selenium ug/g 11.9 1 0.01 0.3463

              Silver ug/g 0.12 0.03 0.01 0.3463

              Strontium ug/g 11 1 0.05 0.3463

              Thallium ug/g 0.044 0.01 0.005 0.3463

              Tin ug/g <0.05 0.05 0.3463

              Titanium ug/g 8.0 1 0.2 0.3463

              Uranium ug/g 0.14 0.02 0.005 0.3463

              Vanadium ug/g 3.9 0.6 0.1 0.3463

              Zinc ug/g 320 30 0.5 0.3463

   Lab Section 6

              Moisture % 86.57 9 0.02 0.3463

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053820
Sep 13, 2019
TISSUE
09/13/2019 RG_FOBSC_INV-3_2019-09-13 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 200 20 0.2548

              Antimony ug/g 0.13 0.03 0.01 0.2548

              Arsenic ug/g 1.4 0.1 0.01 0.2548

              Barium ug/g 23 2 0.02 0.2548

              Beryllium ug/g 0.05 0.01 0.01 0.2548

              Boron ug/g 4 1 1 0.2548

              Cadmium ug/g 6.8 0.7 0.01 0.2548

              Chromium ug/g 2.3 0.3 0.05 0.2548

              Cobalt ug/g 5.0 0.5 0.01 0.2548

              Copper ug/g 16 2 0.05 0.2548

              Iron ug/g 900 90 2 0.2548

              Lead ug/g 0.48 0.07 0.01 0.2548

              Manganese ug/g 153 20 0.1 0.2548

              Mercury ug/g 0.017 0.009 0.005 0.2548

              Molybdenum ug/g 0.50 0.08 0.02 0.2548

              Nickel ug/g 32 3 0.05 0.2548

              Selenium ug/g 12.6 1 0.01 0.2548

              Silver ug/g 0.12 0.03 0.01 0.2548

              Strontium ug/g 8.3 0.8 0.05 0.2548

              Thallium ug/g 0.050 0.01 0.005 0.2548

              Tin ug/g <0.05 0.05 0.2548

              Titanium ug/g 8.5 1 0.2 0.2548

              Uranium ug/g 0.16 0.02 0.005 0.2548

              Vanadium ug/g 5.2 0.8 0.1 0.2548

              Zinc ug/g 370 40 0.5 0.2548

   Lab Section 6

              Moisture % 86.78 9 0.02 0.2548

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053821
Sep 06, 2019
TISSUE
09/06/2019 RG_FOBCP_INV-1_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 940 90 2 0.2646

              Antimony ug/g 0.09 0.03 0.01 0.2646

              Arsenic ug/g 1.4 0.1 0.01 0.2646

              Barium ug/g 13 1 0.02 0.2646

              Beryllium ug/g 0.04 0.01 0.01 0.2646

              Boron ug/g 2 1 1 0.2646

              Cadmium ug/g 3.7 0.4 0.01 0.2646

              Chromium ug/g 1.6 0.2 0.05 0.2646

              Cobalt ug/g 2.7 0.3 0.01 0.2646

              Copper ug/g 13 1 0.05 0.2646

              Iron ug/g 880 90 2 0.2646

              Lead ug/g 0.38 0.06 0.01 0.2646

              Manganese ug/g 115 10 0.1 0.2646

              Mercury ug/g 0.010 0.007 0.005 0.2646

              Molybdenum ug/g 0.40 0.06 0.02 0.2646

              Nickel ug/g 18 2 0.05 0.2646

              Selenium ug/g 9.1 0.9 0.01 0.2646

              Silver ug/g 0.09 0.03 0.01 0.2646

              Strontium ug/g 6.4 0.6 0.05 0.2646

              Thallium ug/g 0.038 0.01 0.005 0.2646

              Tin ug/g <0.05 0.05 0.2646

              Titanium ug/g 5.4 0.8 0.2 0.2646

              Uranium ug/g 0.13 0.02 0.005 0.2646

              Vanadium ug/g 3.0 0.4 0.1 0.2646

              Zinc ug/g 200 20 0.5 0.2646

   Lab Section 6

              Moisture % 85.40 8 0.02 0.2646

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053822
Sep 06, 2019
TISSUE
09/06/2019 RG_FOBCP_INV-2_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 770 80 5 0.1482

              Antimony ug/g 0.07 0.04 0.02 0.1482

              Arsenic ug/g 1.1 0.2 0.02 0.1482

              Barium ug/g 15 2 0.05 0.1482

              Beryllium ug/g 0.03 0.02 0.02 0.1482

              Boron ug/g 2 2 2 0.1482

              Cadmium ug/g 3.8 0.4 0.02 0.1482

              Chromium ug/g 1.3 0.3 0.1 0.1482

              Cobalt ug/g 2.6 0.3 0.02 0.1482

              Copper ug/g 14 1 0.1 0.1482

              Iron ug/g 730 70 5 0.1482

              Lead ug/g 0.30 0.08 0.02 0.1482

              Manganese ug/g 100 10 0.2 0.1482

              Mercury ug/g <0.01 0.01 0.1482

              Molybdenum ug/g 0.37 0.1 0.05 0.1482

              Nickel ug/g 21 2 0.1 0.1482

              Selenium ug/g 8.4 0.8 0.02 0.1482

              Silver ug/g 0.10 0.04 0.02 0.1482

              Strontium ug/g 5.9 0.9 0.1 0.1482

              Thallium ug/g 0.04 0.02 0.01 0.1482

              Tin ug/g <0.1 0.1 0.1482

              Titanium ug/g 4.7 1 0.5 0.1482

              Uranium ug/g 0.13 0.03 0.01 0.1482

              Vanadium ug/g 2.9 0.7 0.2 0.1482

              Zinc ug/g 220 20 1 0.1482

   Lab Section 6

              Moisture % 86.37 9 0.02 0.1482

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053823
Sep 06, 2019
TISSUE
09/06/2019 RG_FOBCP_INV-3_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2200 200 20 0.4242

              Antimony ug/g 0.06 0.02 0.01 0.4242

              Arsenic ug/g 0.78 0.1 0.01 0.4242

              Barium ug/g 28 3 0.02 0.4242

              Beryllium ug/g 0.08 0.02 0.01 0.4242

              Boron ug/g 5 1 1 0.4242

              Cadmium ug/g 1.6 0.2 0.01 0.4242

              Chromium ug/g 3.4 0.5 0.05 0.4242

              Cobalt ug/g 1.3 0.1 0.01 0.4242

              Copper ug/g 11 1 0.05 0.4242

              Iron ug/g 1400 200 20 0.4242

              Lead ug/g 0.79 0.1 0.01 0.4242

              Manganese ug/g 98 10 0.1 0.4242

              Mercury ug/g 0.009 0.007 0.005 0.4242

              Molybdenum ug/g 0.33 0.08 0.02 0.4242

              Nickel ug/g 24 2 0.05 0.4242

              Selenium ug/g 6.3 0.6 0.01 0.4242

              Silver ug/g 0.07 0.02 0.01 0.4242

              Strontium ug/g 14 1 0.05 0.4242

              Thallium ug/g 0.054 0.01 0.005 0.4242

              Tin ug/g <0.05 0.05 0.4242

              Titanium ug/g 11 2 0.2 0.4242

              Uranium ug/g 0.32 0.05 0.005 0.4242

              Vanadium ug/g 7.1 1 0.1 0.4242

              Zinc ug/g 140 10 0.5 0.4242

   Lab Section 6

              Moisture % 80.51 8 0.02 0.4242

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 16 of 59

SRC Group # 2019-13449

Minnow Environmental Inc.

Oct 10, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053824
Sep 06, 2019
TISSUE
09/06/2019 RG_FOBCP_INV-4_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 640 60 2 0.3267

              Antimony ug/g 0.04 0.02 0.01 0.3267

              Arsenic ug/g 0.64 0.1 0.01 0.3267

              Barium ug/g 16 2 0.02 0.3267

              Beryllium ug/g 0.02 0.01 0.01 0.3267

              Boron ug/g 2 1 1 0.3267

              Cadmium ug/g 1.5 0.2 0.01 0.3267

              Chromium ug/g 0.84 0.2 0.05 0.3267

              Cobalt ug/g 1.3 0.1 0.01 0.3267

              Copper ug/g 12 1 0.05 0.3267

              Iron ug/g 430 40 2 0.3267

              Lead ug/g 0.24 0.04 0.01 0.3267

              Manganese ug/g 118 10 0.1 0.3267

              Mercury ug/g 0.008 0.006 0.005 0.3267

              Molybdenum ug/g 0.35 0.09 0.02 0.3267

              Nickel ug/g 18 2 0.05 0.3267

              Selenium ug/g 7.6 0.8 0.01 0.3267

              Silver ug/g 0.08 0.03 0.01 0.3267

              Strontium ug/g 6.3 0.6 0.05 0.3267

              Thallium ug/g 0.025 0.01 0.005 0.3267

              Tin ug/g <0.05 0.05 0.3267

              Titanium ug/g 4.1 0.6 0.2 0.3267

              Uranium ug/g 0.13 0.02 0.005 0.3267

              Vanadium ug/g 1.9 0.5 0.1 0.3267

              Zinc ug/g 190 20 0.5 0.3267

   Lab Section 6

              Moisture % 82.86 8 0.02 0.3267

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053825
Sep 06, 2019
TISSUE
09/06/2019 RG_FOBCP_INV-5_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 350 40 2 0.3254

              Antimony ug/g 0.04 0.02 0.01 0.3254

              Arsenic ug/g 0.64 0.1 0.01 0.3254

              Barium ug/g 8.4 0.8 0.02 0.3254

              Beryllium ug/g 0.01 0.01 0.01 0.3254

              Boron ug/g 1 1 1 0.3254

              Cadmium ug/g 1.9 0.2 0.01 0.3254

              Chromium ug/g 0.57 0.1 0.05 0.3254

              Cobalt ug/g 1.5 0.2 0.01 0.3254

              Copper ug/g 12 1 0.05 0.3254

              Iron ug/g 260 30 2 0.3254

              Lead ug/g 0.12 0.03 0.01 0.3254

              Manganese ug/g 86 9 0.1 0.3254

              Mercury ug/g 0.006 0.006 0.005 0.3254

              Molybdenum ug/g 0.31 0.08 0.02 0.3254

              Nickel ug/g 17 2 0.05 0.3254

              Selenium ug/g 7.3 0.7 0.01 0.3254

              Silver ug/g 0.07 0.02 0.01 0.3254

              Strontium ug/g 3.7 0.6 0.05 0.3254

              Thallium ug/g 0.022 0.01 0.005 0.3254

              Tin ug/g <0.05 0.05 0.3254

              Titanium ug/g 2.3 0.6 0.2 0.3254

              Uranium ug/g 0.098 0.02 0.005 0.3254

              Vanadium ug/g 1.4 0.4 0.1 0.3254

              Zinc ug/g 170 20 0.5 0.3254

   Lab Section 6

              Moisture % 83.82 8 0.02 0.3254

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053826
Sep 13, 2019
TISSUE
09/13/2019 RG_FRCP1SW_INV-1_2019-09-13 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 200 20 0.5079

              Antimony ug/g 0.06 0.02 0.01 0.5079

              Arsenic ug/g 0.66 0.1 0.01 0.5079

              Barium ug/g 16 2 0.02 0.5079

              Beryllium ug/g 0.04 0.01 0.01 0.5079

              Boron ug/g 2 1 1 0.5079

              Cadmium ug/g 1.6 0.2 0.01 0.5079

              Chromium ug/g 1.8 0.3 0.05 0.5079

              Cobalt ug/g 1.5 0.2 0.01 0.5079

              Copper ug/g 14 1 0.05 0.5079

              Iron ug/g 690 100 20 0.5079

              Lead ug/g 0.33 0.05 0.01 0.5079

              Manganese ug/g 125 10 0.1 0.5079

              Mercury ug/g 0.010 0.007 0.005 0.5079

              Molybdenum ug/g 0.49 0.07 0.02 0.5079

              Nickel ug/g 15 2 0.05 0.5079

              Selenium ug/g 7.7 0.8 0.01 0.5079

              Silver ug/g 0.10 0.02 0.01 0.5079

              Strontium ug/g 5.4 0.5 0.05 0.5079

              Thallium ug/g 0.038 0.01 0.005 0.5079

              Tin ug/g <0.05 0.05 0.5079

              Titanium ug/g 6.8 1 0.2 0.5079

              Uranium ug/g 0.11 0.02 0.005 0.5079

              Vanadium ug/g 4.0 0.6 0.1 0.5079

              Zinc ug/g 180 20 0.5 0.5079

   Lab Section 6

              Moisture % 81.25 8 0.02 0.5079

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053827
Sep 13, 2019
TISSUE
09/13/2019 RG_FRCP1SW_INV-2_2019-09-13 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.2738

              Antimony ug/g 0.06 0.02 0.01 0.2738

              Arsenic ug/g 0.81 0.1 0.01 0.2738

              Barium ug/g 24 2 0.02 0.2738

              Beryllium ug/g 0.06 0.01 0.01 0.2738

              Boron ug/g 3 1 1 0.2738

              Cadmium ug/g 2.6 0.3 0.01 0.2738

              Chromium ug/g 2.6 0.4 0.05 0.2738

              Cobalt ug/g 1.6 0.2 0.01 0.2738

              Copper ug/g 14 1 0.05 0.2738

              Iron ug/g 910 90 2 0.2738

              Lead ug/g 0.51 0.08 0.01 0.2738

              Manganese ug/g 90 9 0.1 0.2738

              Mercury ug/g 0.009 0.007 0.005 0.2738

              Molybdenum ug/g 0.33 0.08 0.02 0.2738

              Nickel ug/g 14 1 0.05 0.2738

              Selenium ug/g 7.7 0.8 0.01 0.2738

              Silver ug/g 0.11 0.03 0.01 0.2738

              Strontium ug/g 10 1 0.05 0.2738

              Thallium ug/g 0.060 0.02 0.005 0.2738

              Tin ug/g <0.05 0.05 0.2738

              Titanium ug/g 10 2 0.2 0.2738

              Uranium ug/g 0.18 0.03 0.005 0.2738

              Vanadium ug/g 5.2 0.8 0.1 0.2738

              Zinc ug/g 160 20 0.5 0.2738

   Lab Section 6

              Moisture % 84.91 8 0.02 0.2738

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053828
Sep 13, 2019
TISSUE
09/13/2019 RG_FRCP1SW_INV-3_2019-09-13 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1900 300 20 0.4042

              Antimony ug/g 0.07 0.02 0.01 0.4042

              Arsenic ug/g 1.1 0.1 0.01 0.4042

              Barium ug/g 26 3 0.02 0.4042

              Beryllium ug/g 0.07 0.01 0.01 0.4042

              Boron ug/g 4 1 1 0.4042

              Cadmium ug/g 2.0 0.2 0.01 0.4042

              Chromium ug/g 2.8 0.4 0.05 0.4042

              Cobalt ug/g 1.5 0.2 0.01 0.4042

              Copper ug/g 16 2 0.05 0.4042

              Iron ug/g 1300 200 20 0.4042

              Lead ug/g 0.68 0.1 0.01 0.4042

              Manganese ug/g 119 10 0.1 0.4042

              Mercury ug/g 0.012 0.008 0.005 0.4042

              Molybdenum ug/g 0.44 0.07 0.02 0.4042

              Nickel ug/g 21 2 0.05 0.4042

              Selenium ug/g 7.7 0.8 0.01 0.4042

              Silver ug/g 0.11 0.03 0.01 0.4042

              Strontium ug/g 8.0 0.8 0.05 0.4042

              Thallium ug/g 0.063 0.02 0.005 0.4042

              Tin ug/g <0.05 0.05 0.4042

              Titanium ug/g 11 2 0.2 0.4042

              Uranium ug/g 0.26 0.04 0.005 0.4042

              Vanadium ug/g 5.8 0.9 0.1 0.4042

              Zinc ug/g 180 20 0.5 0.4042

   Lab Section 6

              Moisture % 86.74 9 0.02 0.4042

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053829
Sep 07, 2019
TISSUE
09/07/2019 RG_FRUPO_INV-1_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4200 400 20 0.5074

              Antimony ug/g 0.11 0.03 0.01 0.5074

              Arsenic ug/g 1.5 0.2 0.01 0.5074

              Barium ug/g 53 5 0.02 0.5074

              Beryllium ug/g 0.18 0.04 0.01 0.5074

              Boron ug/g 6 1 1 0.5074

              Cadmium ug/g 1.7 0.2 0.01 0.5074

              Chromium ug/g 5.8 0.6 0.05 0.5074

              Cobalt ug/g 1.6 0.2 0.01 0.5074

              Copper ug/g 12 1 0.05 0.5074

              Iron ug/g 10700 2000 200 0.5074

              Lead ug/g 1.7 0.2 0.01 0.5074

              Manganese ug/g 247 20 0.1 0.5074

              Mercury ug/g 0.009 0.007 0.005 0.5074

              Molybdenum ug/g 0.56 0.08 0.02 0.5074

              Nickel ug/g 20 2 0.05 0.5074

              Selenium ug/g 6.1 0.6 0.01 0.5074

              Silver ug/g 0.09 0.03 0.01 0.5074

              Strontium ug/g 65 6 0.05 0.5074

              Thallium ug/g 0.12 0.02 0.005 0.5074

              Tin ug/g 0.05 0.05 0.05 0.5074

              Titanium ug/g 11 2 0.2 0.5074

              Uranium ug/g 0.45 0.07 0.005 0.5074

              Vanadium ug/g 19 5 1 0.5074

              Zinc ug/g 140 10 0.5 0.5074

   Lab Section 6

              Moisture % 83.10 8 0.02 0.5074

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 22 of 59

SRC Group # 2019-13449

Minnow Environmental Inc.

Oct 10, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053830
Sep 07, 2019
TISSUE
09/07/2019 RG_FRUPO_INV-2_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 720 100 20 0.3844

              Antimony ug/g 0.04 0.02 0.01 0.3844

              Arsenic ug/g 0.61 0.09 0.01 0.3844

              Barium ug/g 13 1 0.02 0.3844

              Beryllium ug/g 0.02 0.01 0.01 0.3844

              Boron ug/g 2 1 1 0.3844

              Cadmium ug/g 3.8 0.4 0.01 0.3844

              Chromium ug/g 1.2 0.2 0.05 0.3844

              Cobalt ug/g 2.2 0.2 0.01 0.3844

              Copper ug/g 13 1 0.05 0.3844

              Iron ug/g 500 50 2 0.3844

              Lead ug/g 0.25 0.04 0.01 0.3844

              Manganese ug/g 50 5 0.1 0.3844

              Mercury ug/g 0.008 0.006 0.005 0.3844

              Molybdenum ug/g 0.36 0.09 0.02 0.3844

              Nickel ug/g 9.0 0.9 0.05 0.3844

              Selenium ug/g 8.1 0.8 0.01 0.3844

              Silver ug/g 0.09 0.03 0.01 0.3844

              Strontium ug/g 3.7 0.6 0.05 0.3844

              Thallium ug/g 0.030 0.01 0.005 0.3844

              Tin ug/g <0.05 0.05 0.3844

              Titanium ug/g 6.1 0.9 0.2 0.3844

              Uranium ug/g 0.14 0.02 0.005 0.3844

              Vanadium ug/g 2.6 0.4 0.1 0.3844

              Zinc ug/g 160 20 0.5 0.3844

   Lab Section 6

              Moisture % 86.33 9 0.02 0.3844

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053831
Sep 07, 2019
TISSUE
09/07/2019 RG_FRUPO_INV-3_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 200 20 0.3546

              Antimony ug/g 0.06 0.02 0.01 0.3546

              Arsenic ug/g 0.85 0.1 0.01 0.3546

              Barium ug/g 24 2 0.02 0.3546

              Beryllium ug/g 0.07 0.01 0.01 0.3546

              Boron ug/g 4 1 1 0.3546

              Cadmium ug/g 2.7 0.3 0.01 0.3546

              Chromium ug/g 3.3 0.5 0.05 0.3546

              Cobalt ug/g 2.1 0.2 0.01 0.3546

              Copper ug/g 14 1 0.05 0.3546

              Iron ug/g 1400 200 20 0.3546

              Lead ug/g 0.67 0.1 0.01 0.3546

              Manganese ug/g 72 7 0.1 0.3546

              Mercury ug/g 0.008 0.006 0.005 0.3546

              Molybdenum ug/g 0.38 0.1 0.02 0.3546

              Nickel ug/g 14 1 0.05 0.3546

              Selenium ug/g 6.8 0.7 0.01 0.3546

              Silver ug/g 0.09 0.03 0.01 0.3546

              Strontium ug/g 8.3 0.8 0.05 0.3546

              Thallium ug/g 0.057 0.01 0.005 0.3546

              Tin ug/g <0.05 0.05 0.3546

              Titanium ug/g 9.7 1 0.2 0.3546

              Uranium ug/g 0.21 0.03 0.005 0.3546

              Vanadium ug/g 7.2 1 0.1 0.3546

              Zinc ug/g 160 20 0.5 0.3546

   Lab Section 6

              Moisture % 85.24 8 0.02 0.3546

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053832
Sep 07, 2019
TISSUE
09/07/2019 RG_FODPO_INV-1_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3500 400 20 0.5051

              Antimony ug/g 0.09 0.03 0.01 0.5051

              Arsenic ug/g 1.0 0.1 0.01 0.5051

              Barium ug/g 38 4 0.02 0.5051

              Beryllium ug/g 0.13 0.03 0.01 0.5051

              Boron ug/g 6 1 1 0.5051

              Cadmium ug/g 1.1 0.1 0.01 0.5051

              Chromium ug/g 5.2 0.5 0.05 0.5051

              Cobalt ug/g 1.2 0.1 0.01 0.5051

              Copper ug/g 10 1 0.05 0.5051

              Iron ug/g 2200 200 20 0.5051

              Lead ug/g 1.3 0.1 0.01 0.5051

              Manganese ug/g 81 8 0.1 0.5051

              Mercury ug/g 0.009 0.007 0.005 0.5051

              Molybdenum ug/g 0.56 0.08 0.02 0.5051

              Nickel ug/g 7.8 0.8 0.05 0.5051

              Selenium ug/g 5.4 0.5 0.01 0.5051

              Silver ug/g 0.08 0.03 0.01 0.5051

              Strontium ug/g 15 2 0.05 0.5051

              Thallium ug/g 0.076 0.02 0.005 0.5051

              Tin ug/g 0.05 0.05 0.05 0.5051

              Titanium ug/g 12 2 0.2 0.5051

              Uranium ug/g 0.66 0.07 0.005 0.5051

              Vanadium ug/g 12 3 1 0.5051

              Zinc ug/g 100 10 0.5 0.5051

   Lab Section 6

              Moisture % 83.04 8 0.02 0.5051

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053833
Sep 07, 2019
TISSUE
09/07/2019 RG_FODPO_INV-2_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5400 500 20 0.3467

              Antimony ug/g 0.11 0.03 0.01 0.3467

              Arsenic ug/g 2.0 0.2 0.01 0.3467

              Barium ug/g 55 6 0.02 0.3467

              Beryllium ug/g 0.18 0.04 0.01 0.3467

              Boron ug/g 10 2 1 0.3467

              Cadmium ug/g 2.3 0.2 0.01 0.3467

              Chromium ug/g 7.9 0.8 0.05 0.3467

              Cobalt ug/g 2.2 0.2 0.01 0.3467

              Copper ug/g 13 1 0.05 0.3467

              Iron ug/g 4200 400 20 0.3467

              Lead ug/g 1.9 0.2 0.01 0.3467

              Manganese ug/g 108 10 0.1 0.3467

              Mercury ug/g 0.022 0.01 0.005 0.3467

              Molybdenum ug/g 0.66 0.1 0.02 0.3467

              Nickel ug/g 12 1 0.05 0.3467

              Selenium ug/g 7.3 0.7 0.01 0.3467

              Silver ug/g 0.12 0.03 0.01 0.3467

              Strontium ug/g 20 2 0.05 0.3467

              Thallium ug/g 0.13 0.02 0.005 0.3467

              Tin ug/g 0.10 0.05 0.05 0.3467

              Titanium ug/g 24 2 0.2 0.3467

              Uranium ug/g 0.41 0.06 0.005 0.3467

              Vanadium ug/g 19 5 1 0.3467

              Zinc ug/g 120 10 0.5 0.3467

   Lab Section 6

              Moisture % 85.26 8 0.02 0.3467

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053834
Sep 07, 2019
TISSUE
09/07/2019 RG_FODPO_INV-3_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 6800 1000 200 0.5083

              Antimony ug/g 0.11 0.03 0.01 0.5083

              Arsenic ug/g 2.1 0.2 0.01 0.5083

              Barium ug/g 61 6 0.02 0.5083

              Beryllium ug/g 0.19 0.05 0.01 0.5083

              Boron ug/g 10 2 1 0.5083

              Cadmium ug/g 0.94 0.1 0.01 0.5083

              Chromium ug/g 8.2 0.8 0.05 0.5083

              Cobalt ug/g 1.7 0.2 0.01 0.5083

              Copper ug/g 13 1 0.05 0.5083

              Iron ug/g 4500 400 20 0.5083

              Lead ug/g 2.1 0.2 0.01 0.5083

              Manganese ug/g 105 10 0.1 0.5083

              Mercury ug/g 0.024 0.01 0.005 0.5083

              Molybdenum ug/g 0.64 0.1 0.02 0.5083

              Nickel ug/g 12 1 0.05 0.5083

              Selenium ug/g 5.6 0.6 0.01 0.5083

              Silver ug/g 0.11 0.03 0.01 0.5083

              Strontium ug/g 19 2 0.05 0.5083

              Thallium ug/g 0.13 0.02 0.005 0.5083

              Tin ug/g 0.11 0.05 0.05 0.5083

              Titanium ug/g 24 2 0.2 0.5083

              Uranium ug/g 0.43 0.06 0.005 0.5083

              Vanadium ug/g 22 3 1 0.5083

              Zinc ug/g 79 8 0.5 0.5083

   Lab Section 6

              Moisture % 85.19 8 0.02 0.5083

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053835
Sep 16, 2019
TISSUE
09/16/2019 RG_FO22_INV-1_2019-09-16 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 200 20 0.5022

              Antimony ug/g 0.09 0.03 0.01 0.5022

              Arsenic ug/g 0.93 0.1 0.01 0.5022

              Barium ug/g 32 3 0.02 0.5022

              Beryllium ug/g 0.08 0.02 0.01 0.5022

              Boron ug/g 4 1 1 0.5022

              Cadmium ug/g 1.2 0.1 0.01 0.5022

              Chromium ug/g 3.2 0.5 0.05 0.5022

              Cobalt ug/g 1.2 0.1 0.01 0.5022

              Copper ug/g 13 1 0.05 0.5022

              Iron ug/g 1900 300 20 0.5022

              Lead ug/g 2.5 0.2 0.01 0.5022

              Manganese ug/g 108 10 0.1 0.5022

              Mercury ug/g 0.12 0.02 0.05 0.5022

              Molybdenum ug/g 0.44 0.07 0.02 0.5022

              Nickel ug/g 7.9 0.8 0.05 0.5022

              Selenium ug/g 7.1 0.7 0.01 0.5022

              Silver ug/g 0.11 0.03 0.01 0.5022

              Strontium ug/g 7.4 0.7 0.05 0.5022

              Thallium ug/g 0.059 0.01 0.005 0.5022

              Tin ug/g <0.05 0.05 0.5022

              Titanium ug/g 12 2 0.2 0.5022

              Uranium ug/g 0.30 0.04 0.005 0.5022

              Vanadium ug/g 7.0 1 0.1 0.5022

              Zinc ug/g 120 10 0.5 0.5022

   Lab Section 6

              Moisture % 84.07 8 0.02 0.5022

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053836
Sep 16, 2019
TISSUE
09/16/2019 RG_FO22_INV-2_2019-09-16 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3100 300 20 0.391

              Antimony ug/g 0.06 0.02 0.01 0.391

              Arsenic ug/g 1.1 0.1 0.01 0.391

              Barium ug/g 35 4 0.02 0.391

              Beryllium ug/g 0.10 0.02 0.01 0.391

              Boron ug/g 6 1 1 0.391

              Cadmium ug/g 1.6 0.2 0.01 0.391

              Chromium ug/g 4.8 0.7 0.05 0.391

              Cobalt ug/g 1.7 0.2 0.01 0.391

              Copper ug/g 13 1 0.05 0.391

              Iron ug/g 2000 200 20 0.391

              Lead ug/g 1.1 0.1 0.01 0.391

              Manganese ug/g 159 20 0.1 0.391

              Mercury ug/g 0.019 0.01 0.005 0.391

              Molybdenum ug/g 0.56 0.08 0.02 0.391

              Nickel ug/g 9.0 0.9 0.05 0.391

              Selenium ug/g 7.8 0.8 0.01 0.391

              Silver ug/g 0.11 0.03 0.01 0.391

              Strontium ug/g 10 1 0.05 0.391

              Thallium ug/g 0.079 0.02 0.005 0.391

              Tin ug/g 0.07 0.05 0.05 0.391

              Titanium ug/g 19 3 0.2 0.391

              Uranium ug/g 0.19 0.03 0.005 0.391

              Vanadium ug/g 9.9 1 0.1 0.391

              Zinc ug/g 110 10 0.5 0.391

   Lab Section 6

              Moisture % 85.99 8 0.02 0.391

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053837
Sep 16, 2019
TISSUE
09/16/2019 RG_FO22_INV-3_2019-09-16 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2400 200 20 0.478

              Antimony ug/g 0.08 0.03 0.01 0.478

              Arsenic ug/g 1.0 0.1 0.01 0.478

              Barium ug/g 31 3 0.02 0.478

              Beryllium ug/g 0.09 0.02 0.01 0.478

              Boron ug/g 5 1 1 0.478

              Cadmium ug/g 1.9 0.2 0.01 0.478

              Chromium ug/g 3.8 0.6 0.05 0.478

              Cobalt ug/g 1.4 0.1 0.01 0.478

              Copper ug/g 12 1 0.05 0.478

              Iron ug/g 2000 200 20 0.478

              Lead ug/g 0.91 0.1 0.01 0.478

              Manganese ug/g 132 10 0.1 0.478

              Mercury ug/g 0.010 0.007 0.005 0.478

              Molybdenum ug/g 0.46 0.07 0.02 0.478

              Nickel ug/g 6.4 0.6 0.05 0.478

              Selenium ug/g 7.3 0.7 0.01 0.478

              Silver ug/g 0.09 0.03 0.01 0.478

              Strontium ug/g 11 1 0.05 0.478

              Thallium ug/g 0.061 0.02 0.005 0.478

              Tin ug/g <0.05 0.05 0.478

              Titanium ug/g 11 2 0.2 0.478

              Uranium ug/g 0.21 0.03 0.005 0.478

              Vanadium ug/g 8.3 1 0.1 0.478

              Zinc ug/g 120 10 0.5 0.478

   Lab Section 6

              Moisture % 85.19 8 0.02 0.478

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053838
Sep 16, 2019
TISSUE
09/16/2019 RG_FO22_INV-4_2019-09-16 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2500 200 20 0.4398

              Antimony ug/g 0.06 0.02 0.01 0.4398

              Arsenic ug/g 1.2 0.1 0.01 0.4398

              Barium ug/g 30 3 0.02 0.4398

              Beryllium ug/g 0.08 0.02 0.01 0.4398

              Boron ug/g 5 1 1 0.4398

              Cadmium ug/g 1.4 0.1 0.01 0.4398

              Chromium ug/g 4.3 0.6 0.05 0.4398

              Cobalt ug/g 1.5 0.2 0.01 0.4398

              Copper ug/g 11 1 0.05 0.4398

              Iron ug/g 2100 200 20 0.4398

              Lead ug/g 0.93 0.1 0.01 0.4398

              Manganese ug/g 122 10 0.1 0.4398

              Mercury ug/g 0.010 0.007 0.005 0.4398

              Molybdenum ug/g 0.53 0.08 0.02 0.4398

              Nickel ug/g 7.0 0.7 0.05 0.4398

              Selenium ug/g 6.7 0.7 0.01 0.4398

              Silver ug/g 0.08 0.03 0.01 0.4398

              Strontium ug/g 9.2 0.9 0.05 0.4398

              Thallium ug/g 0.061 0.02 0.005 0.4398

              Tin ug/g 0.05 0.05 0.05 0.4398

              Titanium ug/g 13 2 0.2 0.4398

              Uranium ug/g 0.21 0.03 0.005 0.4398

              Vanadium ug/g 8.5 1 0.1 0.4398

              Zinc ug/g 120 10 0.5 0.4398

   Lab Section 6

              Moisture % 82.53 8 0.02 0.4398

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053839
Sep 16, 2019
TISSUE
09/16/2019 RG_FO22_INV-5_2019-09-16 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2200 200 20 0.4436

              Antimony ug/g 0.09 0.03 0.01 0.4436

              Arsenic ug/g 0.88 0.1 0.01 0.4436

              Barium ug/g 26 3 0.02 0.4436

              Beryllium ug/g 0.08 0.02 0.01 0.4436

              Boron ug/g 4 1 1 0.4436

              Cadmium ug/g 2.3 0.2 0.01 0.4436

              Chromium ug/g 4.2 0.6 0.05 0.4436

              Cobalt ug/g 1.8 0.2 0.01 0.4436

              Copper ug/g 13 1 0.05 0.4436

              Iron ug/g 1800 300 20 0.4436

              Lead ug/g 0.81 0.1 0.01 0.4436

              Manganese ug/g 88 9 0.1 0.4436

              Mercury ug/g 0.010 0.007 0.005 0.4436

              Molybdenum ug/g 0.44 0.07 0.02 0.4436

              Nickel ug/g 5.9 0.6 0.05 0.4436

              Selenium ug/g 6.6 0.7 0.01 0.4436

              Silver ug/g 0.09 0.03 0.01 0.4436

              Strontium ug/g 8.6 0.9 0.05 0.4436

              Thallium ug/g 0.066 0.02 0.005 0.4436

              Tin ug/g 0.05 0.05 0.05 0.4436

              Titanium ug/g 15 2 0.2 0.4436

              Uranium ug/g 0.15 0.02 0.005 0.4436

              Vanadium ug/g 7.8 1 0.1 0.4436

              Zinc ug/g 120 10 0.5 0.4436

   Lab Section 6

              Moisture % 85.34 8 0.02 0.4436

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053840
Sep 04, 2019
TISSUE
09/04/2019 RG_FOUEW_INV-1_2019-09-04 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3800 400 20 0.4251

              Antimony ug/g 0.07 0.02 0.01 0.4251

              Arsenic ug/g 1.5 0.2 0.01 0.4251

              Barium ug/g 50 5 0.02 0.4251

              Beryllium ug/g 0.14 0.04 0.01 0.4251

              Boron ug/g 8 1 1 0.4251

              Cadmium ug/g 1.3 0.1 0.01 0.4251

              Chromium ug/g 6.0 0.6 0.05 0.4251

              Cobalt ug/g 1.6 0.2 0.01 0.4251

              Copper ug/g 14 1 0.05 0.4251

              Iron ug/g 2800 300 20 0.4251

              Lead ug/g 1.4 0.1 0.01 0.4251

              Manganese ug/g 195 20 0.1 0.4251

              Mercury ug/g 0.021 0.01 0.005 0.4251

              Molybdenum ug/g 0.56 0.08 0.02 0.4251

              Nickel ug/g 13 1 0.05 0.4251

              Selenium ug/g 7.3 0.7 0.01 0.4251

              Silver ug/g 0.12 0.03 0.01 0.4251

              Strontium ug/g 16 2 0.05 0.4251

              Thallium ug/g 0.087 0.02 0.005 0.4251

              Tin ug/g 0.06 0.05 0.05 0.4251

              Titanium ug/g 16 2 0.2 0.4251

              Uranium ug/g 0.31 0.05 0.005 0.4251

              Vanadium ug/g 13 3 1 0.4251

              Zinc ug/g 140 10 0.5 0.4251

   Lab Section 6

              Moisture % 80.76 8 0.02 0.4251

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053841
Sep 04, 2019
TISSUE
09/04/2019 RG_FOUEW_INV-2_2019-09-04 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2300 200 20 0.322

              Antimony ug/g 0.08 0.03 0.01 0.322

              Arsenic ug/g 1.6 0.2 0.01 0.322

              Barium ug/g 58 6 0.02 0.322

              Beryllium ug/g 0.10 0.02 0.01 0.322

              Boron ug/g 6 1 1 0.322

              Cadmium ug/g 1.9 0.2 0.01 0.322

              Chromium ug/g 4.0 0.6 0.05 0.322

              Cobalt ug/g 1.9 0.2 0.01 0.322

              Copper ug/g 14 1 0.05 0.322

              Iron ug/g 1700 200 20 0.322

              Lead ug/g 1.0 0.1 0.01 0.322

              Manganese ug/g 197 20 0.1 0.322

              Mercury ug/g 0.014 0.008 0.005 0.322

              Molybdenum ug/g 0.53 0.08 0.02 0.322

              Nickel ug/g 14 1 0.05 0.322

              Selenium ug/g 6.9 0.7 0.01 0.322

              Silver ug/g 0.10 0.02 0.01 0.322

              Strontium ug/g 22 2 0.05 0.322

              Thallium ug/g 0.062 0.02 0.005 0.322

              Tin ug/g <0.05 0.05 0.322

              Titanium ug/g 13 2 0.2 0.322

              Uranium ug/g 0.30 0.04 0.005 0.322

              Vanadium ug/g 8.0 1 0.1 0.322

              Zinc ug/g 160 20 0.5 0.322

   Lab Section 6

              Moisture % 84.17 8 0.02 0.322

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053842
Sep 04, 2019
TISSUE
09/04/2019 RG_FOUEW_INV-3_2019-09-04 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.279

              Antimony ug/g 0.06 0.02 0.01 0.279

              Arsenic ug/g 1.6 0.2 0.01 0.279

              Barium ug/g 47 5 0.02 0.279

              Beryllium ug/g 0.06 0.01 0.01 0.279

              Boron ug/g 6 1 1 0.279

              Cadmium ug/g 2.2 0.2 0.01 0.279

              Chromium ug/g 2.5 0.4 0.05 0.279

              Cobalt ug/g 1.7 0.2 0.01 0.279

              Copper ug/g 12 1 0.05 0.279

              Iron ug/g 1600 200 20 0.279

              Lead ug/g 0.66 0.1 0.01 0.279

              Manganese ug/g 154 20 0.1 0.279

              Mercury ug/g 0.009 0.007 0.005 0.279

              Molybdenum ug/g 0.49 0.07 0.02 0.279

              Nickel ug/g 10 1 0.05 0.279

              Selenium ug/g 6.0 0.6 0.01 0.279

              Silver ug/g 0.10 0.02 0.01 0.279

              Strontium ug/g 16 2 0.05 0.279

              Thallium ug/g 0.045 0.01 0.005 0.279

              Tin ug/g <0.05 0.05 0.279

              Titanium ug/g 9.0 1 0.2 0.279

              Uranium ug/g 0.25 0.04 0.005 0.279

              Vanadium ug/g 5.1 0.8 0.1 0.279

              Zinc ug/g 160 20 0.5 0.279

   Lab Section 6

              Moisture % 83.00 8 0.02 0.279

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053843
Sep 11, 2019
TISSUE
09/11/2019 RG_HENUP_INV-1_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 30 2 0.4011

              Antimony ug/g 0.01 0.01 0.01 0.4011

              Arsenic ug/g 1.0 0.1 0.01 0.4011

              Barium ug/g 4.1 0.4 0.02 0.4011

              Beryllium ug/g <0.01 0.01 0.4011

              Boron ug/g 1 1 1 0.4011

              Cadmium ug/g 0.44 0.07 0.01 0.4011

              Chromium ug/g 1.9 0.3 0.05 0.4011

              Cobalt ug/g 0.20 0.03 0.01 0.4011

              Copper ug/g 8.3 0.8 0.05 0.4011

              Iron ug/g 170 20 2 0.4011

              Lead ug/g 0.10 0.02 0.01 0.4011

              Manganese ug/g 17 2 0.1 0.4011

              Mercury ug/g 0.012 0.008 0.005 0.4011

              Molybdenum ug/g 0.26 0.06 0.02 0.4011

              Nickel ug/g 2.8 0.4 0.05 0.4011

              Selenium ug/g 5.2 0.5 0.01 0.4011

              Silver ug/g 0.06 0.02 0.01 0.4011

              Strontium ug/g 7.4 0.7 0.05 0.4011

              Thallium ug/g 0.024 0.01 0.005 0.4011

              Tin ug/g <0.05 0.05 0.4011

              Titanium ug/g 1.8 0.5 0.2 0.4011

              Uranium ug/g 0.072 0.02 0.005 0.4011

              Vanadium ug/g 0.6 0.2 0.1 0.4011

              Zinc ug/g 180 20 0.5 0.4011

   Lab Section 6

              Moisture % 89.47 9 0.02 0.4011

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053844
Sep 11, 2019
TISSUE
09/11/2019 RG_HENUP_INV-2_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 260 30 2 0.3921

              Antimony ug/g 0.02 0.01 0.01 0.3921

              Arsenic ug/g 1.2 0.1 0.01 0.3921

              Barium ug/g 5.0 0.5 0.02 0.3921

              Beryllium ug/g 0.01 0.01 0.01 0.3921

              Boron ug/g 2 1 1 0.3921

              Cadmium ug/g 0.35 0.05 0.01 0.3921

              Chromium ug/g 1.2 0.2 0.05 0.3921

              Cobalt ug/g 0.19 0.05 0.01 0.3921

              Copper ug/g 8.0 0.8 0.05 0.3921

              Iron ug/g 260 30 2 0.3921

              Lead ug/g 0.19 0.05 0.01 0.3921

              Manganese ug/g 19 2 0.1 0.3921

              Mercury ug/g 0.009 0.007 0.005 0.3921

              Molybdenum ug/g 0.25 0.06 0.02 0.3921

              Nickel ug/g 2.9 0.4 0.05 0.3921

              Selenium ug/g 4.6 0.5 0.01 0.3921

              Silver ug/g 0.06 0.02 0.01 0.3921

              Strontium ug/g 14 1 0.05 0.3921

              Thallium ug/g 0.026 0.01 0.005 0.3921

              Tin ug/g <0.05 0.05 0.3921

              Titanium ug/g 2.2 0.6 0.2 0.3921

              Uranium ug/g 0.13 0.02 0.005 0.3921

              Vanadium ug/g 1.0 0.2 0.1 0.3921

              Zinc ug/g 160 20 0.5 0.3921

   Lab Section 6

              Moisture % 86.45 9 0.02 0.3921

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053845
Sep 11, 2019
TISSUE
09/11/2019 RG_HENUP_INV-3_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 270 30 2 0.5023

              Antimony ug/g 0.02 0.01 0.01 0.5023

              Arsenic ug/g 0.90 0.1 0.01 0.5023

              Barium ug/g 4.6 0.5 0.02 0.5023

              Beryllium ug/g 0.01 0.01 0.01 0.5023

              Boron ug/g 1 1 1 0.5023

              Cadmium ug/g 0.28 0.04 0.01 0.5023

              Chromium ug/g 1.4 0.2 0.05 0.5023

              Cobalt ug/g 0.17 0.04 0.01 0.5023

              Copper ug/g 8.4 0.8 0.05 0.5023

              Iron ug/g 200 20 2 0.5023

              Lead ug/g 0.13 0.03 0.01 0.5023

              Manganese ug/g 25 2 0.1 0.5023

              Mercury ug/g 0.012 0.008 0.005 0.5023

              Molybdenum ug/g 0.25 0.06 0.02 0.5023

              Nickel ug/g 2.2 0.3 0.05 0.5023

              Selenium ug/g 3.9 0.4 0.01 0.5023

              Silver ug/g 0.06 0.02 0.01 0.5023

              Strontium ug/g 9.1 0.9 0.05 0.5023

              Thallium ug/g 0.023 0.01 0.005 0.5023

              Tin ug/g <0.05 0.05 0.5023

              Titanium ug/g 2.3 0.6 0.2 0.5023

              Uranium ug/g 0.068 0.02 0.005 0.5023

              Vanadium ug/g 0.9 0.3 0.1 0.5023

              Zinc ug/g 140 10 0.5 0.5023

   Lab Section 6

              Moisture % 83.44 8 0.02 0.5023

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053846
Sep 10, 2019
TISSUE
09/10/2019 RG_FO26_INV-1_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 200 20 0.3961

              Antimony ug/g 0.10 0.02 0.01 0.3961

              Arsenic ug/g 1.2 0.1 0.01 0.3961

              Barium ug/g 19 2 0.02 0.3961

              Beryllium ug/g 0.04 0.01 0.01 0.3961

              Boron ug/g 3 1 1 0.3961

              Cadmium ug/g 0.32 0.05 0.01 0.3961

              Chromium ug/g 2.5 0.4 0.05 0.3961

              Cobalt ug/g 0.64 0.1 0.01 0.3961

              Copper ug/g 10 1 0.05 0.3961

              Iron ug/g 760 100 20 0.3961

              Lead ug/g 0.47 0.07 0.01 0.3961

              Manganese ug/g 98 10 0.1 0.3961

              Mercury ug/g 0.014 0.008 0.005 0.3961

              Molybdenum ug/g 0.37 0.09 0.02 0.3961

              Nickel ug/g 2.1 0.3 0.05 0.3961

              Selenium ug/g 3.2 0.3 0.01 0.3961

              Silver ug/g 0.05 0.02 0.01 0.3961

              Strontium ug/g 4.0 0.6 0.05 0.3961

              Thallium ug/g 0.038 0.01 0.005 0.3961

              Tin ug/g <0.05 0.05 0.3961

              Titanium ug/g 6.4 1 0.2 0.3961

              Uranium ug/g 0.071 0.02 0.005 0.3961

              Vanadium ug/g 3.0 0.4 0.1 0.3961

              Zinc ug/g 120 10 0.5 0.3961

   Lab Section 6

              Moisture % 85.31 8 0.02 0.3961

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053847
Sep 10, 2019
TISSUE
09/10/2019 RG_FO26_INV-2_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 200 20 0.5067

              Antimony ug/g 0.04 0.02 0.01 0.5067

              Arsenic ug/g 1.2 0.1 0.01 0.5067

              Barium ug/g 23 2 0.02 0.5067

              Beryllium ug/g 0.05 0.01 0.01 0.5067

              Boron ug/g 4 1 1 0.5067

              Cadmium ug/g 0.40 0.06 0.01 0.5067

              Chromium ug/g 3.2 0.5 0.05 0.5067

              Cobalt ug/g 0.65 0.1 0.01 0.5067

              Copper ug/g 9.6 1 0.05 0.5067

              Iron ug/g 820 100 20 0.5067

              Lead ug/g 0.53 0.08 0.01 0.5067

              Manganese ug/g 106 10 0.1 0.5067

              Mercury ug/g 0.016 0.009 0.005 0.5067

              Molybdenum ug/g 0.35 0.09 0.02 0.5067

              Nickel ug/g 2.3 0.3 0.05 0.5067

              Selenium ug/g 3.1 0.3 0.01 0.5067

              Silver ug/g 0.05 0.02 0.01 0.5067

              Strontium ug/g 6.1 0.6 0.05 0.5067

              Thallium ug/g 0.038 0.01 0.005 0.5067

              Tin ug/g <0.05 0.05 0.5067

              Titanium ug/g 5.5 0.8 0.2 0.5067

              Uranium ug/g 0.086 0.02 0.005 0.5067

              Vanadium ug/g 3.3 0.5 0.1 0.5067

              Zinc ug/g 120 10 0.5 0.5067

   Lab Section 6

              Moisture % 85.67 8 0.02 0.5067

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 40 of 59

SRC Group # 2019-13449

Minnow Environmental Inc.

Oct 10, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053848
Sep 10, 2019
TISSUE
09/10/2019 RG_FO26_INV-3_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 760 100 20 0.5031

              Antimony ug/g 0.05 0.02 0.01 0.5031

              Arsenic ug/g 1.0 0.1 0.01 0.5031

              Barium ug/g 15 2 0.02 0.5031

              Beryllium ug/g 0.03 0.01 0.01 0.5031

              Boron ug/g 2 1 1 0.5031

              Cadmium ug/g 0.33 0.05 0.01 0.5031

              Chromium ug/g 1.4 0.2 0.05 0.5031

              Cobalt ug/g 0.55 0.08 0.01 0.5031

              Copper ug/g 8.7 0.9 0.05 0.5031

              Iron ug/g 520 80 20 0.5031

              Lead ug/g 0.34 0.05 0.01 0.5031

              Manganese ug/g 72 7 0.1 0.5031

              Mercury ug/g 0.012 0.008 0.005 0.5031

              Molybdenum ug/g 0.30 0.08 0.02 0.5031

              Nickel ug/g 1.5 0.2 0.05 0.5031

              Selenium ug/g 2.8 0.3 0.01 0.5031

              Silver ug/g 0.04 0.02 0.01 0.5031

              Strontium ug/g 3.2 0.5 0.05 0.5031

              Thallium ug/g 0.028 0.01 0.005 0.5031

              Tin ug/g <0.05 0.05 0.5031

              Titanium ug/g 5.1 0.8 0.2 0.5031

              Uranium ug/g 0.052 0.01 0.005 0.5031

              Vanadium ug/g 2.1 0.3 0.1 0.5031

              Zinc ug/g 100 10 0.5 0.5031

   Lab Section 6

              Moisture % 82.69 8 0.02 0.5031

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053849
Sep 10, 2019
TISSUE
09/10/2019 RG_FODHE_INV-1_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 440 40 2 0.5048

              Antimony ug/g 0.02 0.01 0.01 0.5048

              Arsenic ug/g 0.49 0.07 0.01 0.5048

              Barium ug/g 9.6 1 0.02 0.5048

              Beryllium ug/g 0.02 0.01 0.01 0.5048

              Boron ug/g 9 1 1 0.5048

              Cadmium ug/g 1.4 0.1 0.01 0.5048

              Chromium ug/g 0.82 0.2 0.05 0.5048

              Cobalt ug/g 0.90 0.1 0.01 0.5048

              Copper ug/g 9.7 1 0.05 0.5048

              Iron ug/g 370 40 2 0.5048

              Lead ug/g 0.23 0.03 0.01 0.5048

              Manganese ug/g 90 9 0.1 0.5048

              Mercury ug/g 0.015 0.008 0.005 0.5048

              Molybdenum ug/g 0.22 0.06 0.02 0.5048

              Nickel ug/g 2.3 0.3 0.05 0.5048

              Selenium ug/g 5.1 0.5 0.01 0.5048

              Silver ug/g 0.07 0.02 0.01 0.5048

              Strontium ug/g 4.5 0.7 0.05 0.5048

              Thallium ug/g 0.026 0.01 0.005 0.5048

              Tin ug/g <0.05 0.05 0.5048

              Titanium ug/g 3.6 0.9 0.2 0.5048

              Uranium ug/g 0.042 0.01 0.005 0.5048

              Vanadium ug/g 1.4 0.4 0.1 0.5048

              Zinc ug/g 160 20 0.5 0.5048

   Lab Section 6

              Moisture % 82.59 8 0.02 0.5048

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053850
Sep 10, 2019
TISSUE
09/10/2019 RG_FODHE_INV-2_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 320 30 2 0.4427

              Antimony ug/g 0.02 0.01 0.01 0.4427

              Arsenic ug/g 0.40 0.06 0.01 0.4427

              Barium ug/g 7.7 0.8 0.02 0.4427

              Beryllium ug/g 0.01 0.01 0.01 0.4427

              Boron ug/g 6 1 1 0.4427

              Cadmium ug/g 0.90 0.1 0.01 0.4427

              Chromium ug/g 0.56 0.1 0.05 0.4427

              Cobalt ug/g 0.73 0.1 0.01 0.4427

              Copper ug/g 8.8 0.9 0.05 0.4427

              Iron ug/g 210 20 2 0.4427

              Lead ug/g 0.15 0.04 0.01 0.4427

              Manganese ug/g 85 8 0.1 0.4427

              Mercury ug/g 0.010 0.007 0.005 0.4427

              Molybdenum ug/g 0.18 0.06 0.02 0.4427

              Nickel ug/g 2.4 0.4 0.05 0.4427

              Selenium ug/g 5.2 0.5 0.01 0.4427

              Silver ug/g 0.06 0.02 0.01 0.4427

              Strontium ug/g 2.8 0.4 0.05 0.4427

              Thallium ug/g 0.021 0.01 0.005 0.4427

              Tin ug/g <0.05 0.05 0.4427

              Titanium ug/g 2.8 0.7 0.2 0.4427

              Uranium ug/g 0.037 0.01 0.005 0.4427

              Vanadium ug/g 1.0 0.2 0.1 0.4427

              Zinc ug/g 120 10 0.5 0.4427

   Lab Section 6

              Moisture % 81.37 8 0.02 0.4427

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053851
Sep 10, 2019
TISSUE
09/10/2019 RG_FODHE_INV-3_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 580 60 5 0.231

              Antimony ug/g 0.10 0.04 0.02 0.231

              Arsenic ug/g 0.72 0.1 0.02 0.231

              Barium ug/g 10 1 0.05 0.231

              Beryllium ug/g 0.02 0.02 0.02 0.231

              Boron ug/g 16 2 2 0.231

              Cadmium ug/g 3.2 0.3 0.02 0.231

              Chromium ug/g 1.3 0.3 0.1 0.231

              Cobalt ug/g 2.7 0.3 0.02 0.231

              Copper ug/g 12 1 0.1 0.231

              Iron ug/g 420 60 5 0.231

              Lead ug/g 0.25 0.06 0.02 0.231

              Manganese ug/g 90 9 0.2 0.231

              Mercury ug/g 0.01 0.01 0.01 0.231

              Molybdenum ug/g 0.30 0.1 0.05 0.231

              Nickel ug/g 4.2 0.6 0.1 0.231

              Selenium ug/g 7.0 0.7 0.02 0.231

              Silver ug/g 0.07 0.04 0.02 0.231

              Strontium ug/g 6.2 0.9 0.1 0.231

              Thallium ug/g 0.03 0.02 0.01 0.231

              Tin ug/g <0.1 0.1 0.231

              Titanium ug/g 5.4 1 0.5 0.231

              Uranium ug/g 0.05 0.02 0.01 0.231

              Vanadium ug/g 1.9 0.6 0.2 0.231

              Zinc ug/g 250 20 1 0.231

   Lab Section 6

              Moisture % 86.78 9 0.02 0.231

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053852
Sep 12, 2019
TISSUE
09/12/2019 RG_FOUCL_INV-1_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 720 100 20 0.5071

              Antimony ug/g 0.02 0.01 0.01 0.5071

              Arsenic ug/g 0.43 0.06 0.01 0.5071

              Barium ug/g 18 2 0.02 0.5071

              Beryllium ug/g 0.03 0.01 0.01 0.5071

              Boron ug/g 3 1 1 0.5071

              Cadmium ug/g 1.1 0.1 0.01 0.5071

              Chromium ug/g 1.4 0.2 0.05 0.5071

              Cobalt ug/g 0.85 0.1 0.01 0.5071

              Copper ug/g 12 1 0.05 0.5071

              Iron ug/g 580 90 20 0.5071

              Lead ug/g 0.29 0.04 0.01 0.5071

              Manganese ug/g 72 7 0.1 0.5071

              Mercury ug/g 0.013 0.008 0.005 0.5071

              Molybdenum ug/g 0.23 0.06 0.02 0.5071

              Nickel ug/g 2.6 0.4 0.05 0.5071

              Selenium ug/g 7.2 0.7 0.01 0.5071

              Silver ug/g 0.07 0.02 0.01 0.5071

              Strontium ug/g 4.0 0.6 0.05 0.5071

              Thallium ug/g 0.024 0.01 0.005 0.5071

              Tin ug/g 0.25 0.05 0.05 0.5071

              Titanium ug/g 3.3 0.8 0.2 0.5071

              Uranium ug/g 0.072 0.02 0.005 0.5071

              Vanadium ug/g 2.7 0.4 0.1 0.5071

              Zinc ug/g 150 20 0.5 0.5071

   Lab Section 6

              Moisture % 79.44 8 0.02 0.5071

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053853
Sep 12, 2019
TISSUE
09/12/2019 RG_FOUCL_INV-2_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 350 40 2 0.5092

              Antimony ug/g 0.02 0.01 0.01 0.5092

              Arsenic ug/g 0.39 0.06 0.01 0.5092

              Barium ug/g 13 1 0.02 0.5092

              Beryllium ug/g 0.01 0.01 0.01 0.5092

              Boron ug/g 4 1 1 0.5092

              Cadmium ug/g 1.7 0.2 0.01 0.5092

              Chromium ug/g 0.84 0.2 0.05 0.5092

              Cobalt ug/g 1.4 0.1 0.01 0.5092

              Copper ug/g 11 1 0.05 0.5092

              Iron ug/g 270 30 2 0.5092

              Lead ug/g 0.15 0.04 0.01 0.5092

              Manganese ug/g 55 6 0.1 0.5092

              Mercury ug/g 0.011 0.007 0.005 0.5092

              Molybdenum ug/g 0.22 0.06 0.02 0.5092

              Nickel ug/g 1.9 0.3 0.05 0.5092

              Selenium ug/g 5.5 0.6 0.01 0.5092

              Silver ug/g 0.06 0.02 0.01 0.5092

              Strontium ug/g 4.3 0.6 0.05 0.5092

              Thallium ug/g 0.019 0.01 0.005 0.5092

              Tin ug/g <0.05 0.05 0.5092

              Titanium ug/g 2.9 0.7 0.2 0.5092

              Uranium ug/g 0.071 0.02 0.005 0.5092

              Vanadium ug/g 1.3 0.3 0.1 0.5092

              Zinc ug/g 160 20 0.5 0.5092

   Lab Section 6

              Moisture % 80.24 8 0.02 0.5092

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 46 of 59

SRC Group # 2019-13449

Minnow Environmental Inc.

Oct 10, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053854
Sep 12, 2019
TISSUE
09/12/2019 RG_FOUCL_INV-3_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1500 200 20 0.3742

              Antimony ug/g 0.10 0.02 0.01 0.3742

              Arsenic ug/g 0.69 0.1 0.01 0.3742

              Barium ug/g 26 3 0.02 0.3742

              Beryllium ug/g 0.07 0.01 0.01 0.3742

              Boron ug/g 7 1 1 0.3742

              Cadmium ug/g 1.4 0.1 0.01 0.3742

              Chromium ug/g 3.2 0.5 0.05 0.3742

              Cobalt ug/g 1.1 0.1 0.01 0.3742

              Copper ug/g 12 1 0.05 0.3742

              Iron ug/g 1100 200 20 0.3742

              Lead ug/g 0.62 0.09 0.01 0.3742

              Manganese ug/g 72 7 0.1 0.3742

              Mercury ug/g 0.013 0.008 0.005 0.3742

              Molybdenum ug/g 0.35 0.09 0.02 0.3742

              Nickel ug/g 3.7 0.6 0.05 0.3742

              Selenium ug/g 5.8 0.6 0.01 0.3742

              Silver ug/g 0.08 0.03 0.01 0.3742

              Strontium ug/g 12 1 0.05 0.3742

              Thallium ug/g 0.041 0.01 0.005 0.3742

              Tin ug/g <0.05 0.05 0.3742

              Titanium ug/g 6.8 1 0.2 0.3742

              Uranium ug/g 0.38 0.06 0.005 0.3742

              Vanadium ug/g 6.6 1 0.1 0.3742

              Zinc ug/g 150 20 0.5 0.3742

   Lab Section 6

              Moisture % 84.81 8 0.02 0.3742

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053855
Sep 12, 2019
TISSUE
09/12/2019 RG_FOUNGD_INV-1_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 430 60 5 0.1243

              Antimony ug/g 0.03 0.02 0.02 0.1243

              Arsenic ug/g 0.59 0.09 0.02 0.1243

              Barium ug/g 12 1 0.05 0.1243

              Beryllium ug/g 0.02 0.02 0.02 0.1243

              Boron ug/g 2 2 2 0.1243

              Cadmium ug/g 3.1 0.3 0.02 0.1243

              Chromium ug/g 0.8 0.3 0.1 0.1243

              Cobalt ug/g 2.6 0.3 0.02 0.1243

              Copper ug/g 12 1 0.1 0.1243

              Iron ug/g 260 40 5 0.1243

              Lead ug/g 0.15 0.05 0.02 0.1243

              Manganese ug/g 33 3 0.2 0.1243

              Mercury ug/g <0.01 0.01 0.1243

              Molybdenum ug/g 0.26 0.1 0.05 0.1243

              Nickel ug/g 7.6 1 0.1 0.1243

              Selenium ug/g 7.5 0.8 0.02 0.1243

              Silver ug/g 0.08 0.04 0.02 0.1243

              Strontium ug/g 5.0 0.8 0.1 0.1243

              Thallium ug/g 0.03 0.02 0.01 0.1243

              Tin ug/g <0.1 0.1 0.1243

              Titanium ug/g 3.0 1 0.5 0.1243

              Uranium ug/g 0.08 0.03 0.01 0.1243

              Vanadium ug/g 1.6 0.5 0.2 0.1243

              Zinc ug/g 220 20 1 0.1243

   Lab Section 6

              Moisture % 87.02 9 0.02 0.1243

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 48 of 59

SRC Group # 2019-13449

Minnow Environmental Inc.

Oct 10, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053856
Sep 12, 2019
TISSUE
09/12/2019 RG_FOUNGD_INV-2_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 560 60 2 0.259

              Antimony ug/g 0.03 0.02 0.01 0.259

              Arsenic ug/g 0.62 0.09 0.01 0.259

              Barium ug/g 14 1 0.02 0.259

              Beryllium ug/g 0.03 0.01 0.01 0.259

              Boron ug/g 2 1 1 0.259

              Cadmium ug/g 3.5 0.4 0.01 0.259

              Chromium ug/g 1.2 0.2 0.05 0.259

              Cobalt ug/g 3.7 0.4 0.01 0.259

              Copper ug/g 12 1 0.05 0.259

              Iron ug/g 390 40 2 0.259

              Lead ug/g 0.28 0.04 0.01 0.259

              Manganese ug/g 40 4 0.1 0.259

              Mercury ug/g 0.009 0.007 0.005 0.259

              Molybdenum ug/g 0.24 0.06 0.02 0.259

              Nickel ug/g 7.9 0.8 0.05 0.259

              Selenium ug/g 6.4 0.6 0.01 0.259

              Silver ug/g 0.09 0.03 0.01 0.259

              Strontium ug/g 5.0 0.5 0.05 0.259

              Thallium ug/g 0.032 0.01 0.005 0.259

              Tin ug/g <0.05 0.05 0.259

              Titanium ug/g 3.0 0.8 0.2 0.259

              Uranium ug/g 0.12 0.02 0.005 0.259

              Vanadium ug/g 2.3 0.3 0.1 0.259

              Zinc ug/g 300 30 0.5 0.259

   Lab Section 6

              Moisture % 85.42 8 0.02 0.259

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053857
Sep 12, 2019
TISSUE
09/12/2019 RG_FOUNGD_INV-3_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 470 70 5 0.2366

              Antimony ug/g 0.02 0.02 0.02 0.2366

              Arsenic ug/g 0.63 0.09 0.02 0.2366

              Barium ug/g 19 2 0.05 0.2366

              Beryllium ug/g 0.02 0.02 0.02 0.2366

              Boron ug/g 2 2 2 0.2366

              Cadmium ug/g 2.3 0.2 0.02 0.2366

              Chromium ug/g 1.0 0.2 0.1 0.2366

              Cobalt ug/g 2.2 0.2 0.02 0.2366

              Copper ug/g 10 1 0.1 0.2366

              Iron ug/g 370 60 5 0.2366

              Lead ug/g 0.22 0.06 0.02 0.2366

              Manganese ug/g 53 5 0.2 0.2366

              Mercury ug/g 0.01 0.01 0.01 0.2366

              Molybdenum ug/g 0.24 0.1 0.05 0.2366

              Nickel ug/g 7.4 1 0.1 0.2366

              Selenium ug/g 6.1 0.6 0.02 0.2366

              Silver ug/g 0.07 0.04 0.02 0.2366

              Strontium ug/g 3.5 0.5 0.1 0.2366

              Thallium ug/g 0.02 0.01 0.01 0.2366

              Tin ug/g <0.1 0.1 0.2366

              Titanium ug/g 2.7 1 0.5 0.2366

              Uranium ug/g 0.09 0.03 0.01 0.2366

              Vanadium ug/g 2.0 0.5 0.2 0.2366

              Zinc ug/g 180 20 1 0.2366

   Lab Section 6

              Moisture % 84.53 8 0.02 0.2366

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053858
Sep 12, 2019
TISSUE
09/12/2019 RG_FODNGD_INV-1_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 100 5 0.1733

              Antimony ug/g 0.03 0.02 0.02 0.1733

              Arsenic ug/g 0.54 0.08 0.02 0.1733

              Barium ug/g 20 2 0.05 0.1733

              Beryllium ug/g 0.04 0.02 0.02 0.1733

              Boron ug/g 5 2 2 0.1733

              Cadmium ug/g 3.2 0.3 0.02 0.1733

              Chromium ug/g 1.8 0.4 0.1 0.1733

              Cobalt ug/g 8.1 0.8 0.02 0.1733

              Copper ug/g 14 1 0.1 0.1733

              Iron ug/g 600 60 5 0.1733

              Lead ug/g 0.39 0.1 0.02 0.1733

              Manganese ug/g 53 5 0.2 0.1733

              Mercury ug/g 0.01 0.01 0.01 0.1733

              Molybdenum ug/g 0.31 0.1 0.05 0.1733

              Nickel ug/g 9.9 1 0.1 0.1733

              Selenium ug/g 8.0 0.8 0.02 0.1733

              Silver ug/g 0.12 0.05 0.02 0.1733

              Strontium ug/g 5.9 0.9 0.1 0.1733

              Thallium ug/g 0.04 0.02 0.01 0.1733

              Tin ug/g <0.1 0.1 0.1733

              Titanium ug/g 6.8 2 0.5 0.1733

              Uranium ug/g 0.11 0.03 0.01 0.1733

              Vanadium ug/g 3.7 0.9 0.2 0.1733

              Zinc ug/g 220 20 1 0.1733

   Lab Section 6

              Moisture % 75.12 8 0.02 0.1733

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053859
Sep 12, 2019
TISSUE
09/12/2019 RG_FODNGD_INV-2_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 550 60 2 0.3117

              Antimony ug/g 0.03 0.02 0.01 0.3117

              Arsenic ug/g 0.34 0.05 0.01 0.3117

              Barium ug/g 11 1 0.02 0.3117

              Beryllium ug/g 0.02 0.01 0.01 0.3117

              Boron ug/g 2 1 1 0.3117

              Cadmium ug/g 3.7 0.4 0.01 0.3117

              Chromium ug/g 0.95 0.2 0.05 0.3117

              Cobalt ug/g 4.4 0.4 0.01 0.3117

              Copper ug/g 9.6 1 0.05 0.3117

              Iron ug/g 360 40 2 0.3117

              Lead ug/g 0.22 0.03 0.01 0.3117

              Manganese ug/g 58 6 0.1 0.3117

              Mercury ug/g 0.010 0.007 0.005 0.3117

              Molybdenum ug/g 0.20 0.05 0.02 0.3117

              Nickel ug/g 4.7 0.7 0.05 0.3117

              Selenium ug/g 4.5 0.4 0.01 0.3117

              Silver ug/g 0.08 0.03 0.01 0.3117

              Strontium ug/g 4.0 0.6 0.05 0.3117

              Thallium ug/g 0.029 0.01 0.005 0.3117

              Tin ug/g <0.05 0.05 0.3117

              Titanium ug/g 4.1 0.6 0.2 0.3117

              Uranium ug/g 0.078 0.02 0.005 0.3117

              Vanadium ug/g 2.1 0.3 0.1 0.3117

              Zinc ug/g 120 10 0.5 0.3117

   Lab Section 6

              Moisture % 69.17 7 0.02 0.3117

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053860
Sep 12, 2019
TISSUE
09/12/2019 RG_FODNGD_INV-3_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 50 0.2316

              Antimony ug/g 0.06 0.03 0.02 0.2316

              Arsenic ug/g 1.2 0.2 0.02 0.2316

              Barium ug/g 46 5 0.05 0.2316

              Beryllium ug/g 0.06 0.02 0.02 0.2316

              Boron ug/g 4 2 2 0.2316

              Cadmium ug/g 3.3 0.3 0.02 0.2316

              Chromium ug/g 2.9 0.4 0.1 0.2316

              Cobalt ug/g 12 1 0.02 0.2316

              Copper ug/g 14 1 0.1 0.2316

              Iron ug/g 1100 200 50 0.2316

              Lead ug/g 0.64 0.1 0.02 0.2316

              Manganese ug/g 160 20 0.2 0.2316

              Mercury ug/g 0.01 0.01 0.01 0.2316

              Molybdenum ug/g 0.42 0.1 0.05 0.2316

              Nickel ug/g 20 2 0.1 0.2316

              Selenium ug/g 7.0 0.7 0.02 0.2316

              Silver ug/g 0.11 0.04 0.02 0.2316

              Strontium ug/g 7.9 1 0.1 0.2316

              Thallium ug/g 0.06 0.02 0.01 0.2316

              Tin ug/g <0.1 0.1 0.2316

              Titanium ug/g 8.0 2 0.5 0.2316

              Uranium ug/g 0.14 0.04 0.01 0.2316

              Vanadium ug/g 5.9 0.9 0.2 0.2316

              Zinc ug/g 290 30 1 0.2316

   Lab Section 6

              Moisture % 65.52 6 0.02 0.2316

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053861
Sep 05, 2019
TISSUE
09/05/2019 RG_MP1_INV-1_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 930 100 20 0.3457

              Antimony ug/g 0.03 0.02 0.01 0.3457

              Arsenic ug/g 0.59 0.09 0.01 0.3457

              Barium ug/g 28 3 0.02 0.3457

              Beryllium ug/g 0.04 0.01 0.01 0.3457

              Boron ug/g 14 4 1 0.3457

              Cadmium ug/g 3.3 0.3 0.01 0.3457

              Chromium ug/g 1.5 0.2 0.05 0.3457

              Cobalt ug/g 7.0 0.7 0.01 0.3457

              Copper ug/g 10 1 0.05 0.3457

              Iron ug/g 610 60 2 0.3457

              Lead ug/g 0.38 0.06 0.01 0.3457

              Manganese ug/g 62 6 0.1 0.3457

              Mercury ug/g 0.008 0.006 0.005 0.3457

              Molybdenum ug/g 0.31 0.08 0.02 0.3457

              Nickel ug/g 7.2 0.7 0.05 0.3457

              Selenium ug/g 5.6 0.6 0.01 0.3457

              Silver ug/g 0.07 0.02 0.01 0.3457

              Strontium ug/g 16 2 0.05 0.3457

              Thallium ug/g 0.036 0.01 0.005 0.3457

              Tin ug/g <0.05 0.05 0.3457

              Titanium ug/g 7.6 1 0.2 0.3457

              Uranium ug/g 0.12 0.02 0.005 0.3457

              Vanadium ug/g 3.5 0.5 0.1 0.3457

              Zinc ug/g 200 20 0.5 0.3457

   Lab Section 6

              Moisture % 72.85 7 0.02 0.3457

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053862
Sep 05, 2019
TISSUE
09/05/2019 RG_MP1_INV-2_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 880 100 20 0.3799

              Antimony ug/g 0.04 0.02 0.01 0.3799

              Arsenic ug/g 0.64 0.1 0.01 0.3799

              Barium ug/g 21 2 0.02 0.3799

              Beryllium ug/g 0.04 0.01 0.01 0.3799

              Boron ug/g 8 1 1 0.3799

              Cadmium ug/g 3.0 0.3 0.01 0.3799

              Chromium ug/g 1.7 0.2 0.05 0.3799

              Cobalt ug/g 7.4 0.7 0.01 0.3799

              Copper ug/g 12 1 0.05 0.3799

              Iron ug/g 620 60 2 0.3799

              Lead ug/g 0.40 0.06 0.01 0.3799

              Manganese ug/g 63 6 0.1 0.3799

              Mercury ug/g 0.010 0.007 0.005 0.3799

              Molybdenum ug/g 0.31 0.08 0.02 0.3799

              Nickel ug/g 10 1 0.05 0.3799

              Selenium ug/g 7.0 0.7 0.01 0.3799

              Silver ug/g 0.08 0.03 0.01 0.3799

              Strontium ug/g 8.4 0.8 0.05 0.3799

              Thallium ug/g 0.039 0.01 0.005 0.3799

              Tin ug/g <0.05 0.05 0.3799

              Titanium ug/g 4.9 0.7 0.2 0.3799

              Uranium ug/g 0.13 0.02 0.005 0.3799

              Vanadium ug/g 3.6 0.5 0.1 0.3799

              Zinc ug/g 220 20 0.5 0.3799

   Lab Section 6

              Moisture % 67.97 7 0.02 0.3799

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053863
Sep 05, 2019
TISSUE
09/05/2019 RG_MP1_INV-3_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 570 60 2 0.2883

              Antimony ug/g 0.02 0.01 0.01 0.2883

              Arsenic ug/g 0.52 0.08 0.01 0.2883

              Barium ug/g 17 2 0.02 0.2883

              Beryllium ug/g 0.02 0.01 0.01 0.2883

              Boron ug/g 5 1 1 0.2883

              Cadmium ug/g 2.4 0.2 0.01 0.2883

              Chromium ug/g 0.95 0.2 0.05 0.2883

              Cobalt ug/g 6.5 0.6 0.01 0.2883

              Copper ug/g 12 1 0.05 0.2883

              Iron ug/g 390 40 2 0.2883

              Lead ug/g 0.23 0.03 0.01 0.2883

              Manganese ug/g 45 4 0.1 0.2883

              Mercury ug/g 0.010 0.007 0.005 0.2883

              Molybdenum ug/g 0.25 0.06 0.02 0.2883

              Nickel ug/g 5.8 0.6 0.05 0.2883

              Selenium ug/g 7.3 0.7 0.01 0.2883

              Silver ug/g 0.09 0.03 0.01 0.2883

              Strontium ug/g 7.5 0.8 0.05 0.2883

              Thallium ug/g 0.030 0.01 0.005 0.2883

              Tin ug/g <0.05 0.05 0.2883

              Titanium ug/g 3.0 0.8 0.2 0.2883

              Uranium ug/g 0.075 0.02 0.005 0.2883

              Vanadium ug/g 2.1 0.3 0.1 0.2883

              Zinc ug/g 230 20 0.5 0.2883

   Lab Section 6

              Moisture % 70.49 7 0.02 0.2883

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053864
Sep 09, 2019
TISSUE
09/09/2019 RG_FOUSH_INV-1_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 460 50 2 0.4632

              Antimony ug/g 0.04 0.02 0.01 0.4632

              Arsenic ug/g 0.43 0.06 0.01 0.4632

              Barium ug/g 20 2 0.02 0.4632

              Beryllium ug/g 0.02 0.01 0.01 0.4632

              Boron ug/g 5 1 1 0.4632

              Cadmium ug/g 1.0 0.1 0.01 0.4632

              Chromium ug/g 1.0 0.2 0.05 0.4632

              Cobalt ug/g 1.7 0.2 0.01 0.4632

              Copper ug/g 7.7 0.8 0.05 0.4632

              Iron ug/g 970 100 20 0.4632

              Lead ug/g 0.20 0.03 0.01 0.4632

              Manganese ug/g 190 20 0.1 0.4632

              Mercury ug/g 0.009 0.007 0.005 0.4632

              Molybdenum ug/g 0.29 0.07 0.02 0.4632

              Nickel ug/g 11 1 0.05 0.4632

              Selenium ug/g 5.6 0.6 0.01 0.4632

              Silver ug/g 0.04 0.02 0.01 0.4632

              Strontium ug/g 5.2 0.5 0.05 0.4632

              Thallium ug/g 0.018 0.009 0.005 0.4632

              Tin ug/g <0.05 0.05 0.4632

              Titanium ug/g 6.0 0.9 0.2 0.4632

              Uranium ug/g 0.086 0.02 0.005 0.4632

              Vanadium ug/g 2.0 0.3 0.1 0.4632

              Zinc ug/g 120 10 0.5 0.4632

   Lab Section 6

              Moisture % 58.05 6 0.02 0.4632

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053865
Sep 09, 2019
TISSUE
09/09/2019 RG_FOUSH_INV-2_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 740 100 20 0.5047

              Antimony ug/g 0.05 0.02 0.01 0.5047

              Arsenic ug/g 0.56 0.08 0.01 0.5047

              Barium ug/g 23 2 0.02 0.5047

              Beryllium ug/g 0.03 0.01 0.01 0.5047

              Boron ug/g 3 1 1 0.5047

              Cadmium ug/g 1.2 0.1 0.01 0.5047

              Chromium ug/g 1.4 0.2 0.05 0.5047

              Cobalt ug/g 1.9 0.2 0.01 0.5047

              Copper ug/g 8.9 0.9 0.05 0.5047

              Iron ug/g 1600 200 20 0.5047

              Lead ug/g 0.44 0.07 0.01 0.5047

              Manganese ug/g 180 20 0.1 0.5047

              Mercury ug/g 0.010 0.007 0.005 0.5047

              Molybdenum ug/g 0.30 0.08 0.02 0.5047

              Nickel ug/g 7.9 0.8 0.05 0.5047

              Selenium ug/g 5.9 0.6 0.01 0.5047

              Silver ug/g 0.06 0.02 0.01 0.5047

              Strontium ug/g 4.1 0.6 0.05 0.5047

              Thallium ug/g 0.029 0.01 0.005 0.5047

              Tin ug/g <0.05 0.05 0.5047

              Titanium ug/g 7.3 1 0.2 0.5047

              Uranium ug/g 0.073 0.02 0.005 0.5047

              Vanadium ug/g 3.0 0.4 0.1 0.5047

              Zinc ug/g 140 10 0.5 0.5047

   Lab Section 6

              Moisture % 56.50 6 0.02 0.5047

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 58 of 59

SRC Group # 2019-13449

Minnow Environmental Inc.

Oct 10, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053866
Sep 09, 2019
TISSUE
09/09/2019 RG_FOUSH_INV-3_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 780 100 20 0.4678

              Antimony ug/g 0.05 0.02 0.01 0.4678

              Arsenic ug/g 0.65 0.1 0.01 0.4678

              Barium ug/g 23 2 0.02 0.4678

              Beryllium ug/g 0.03 0.01 0.01 0.4678

              Boron ug/g 6 1 1 0.4678

              Cadmium ug/g 1.6 0.2 0.01 0.4678

              Chromium ug/g 1.4 0.2 0.05 0.4678

              Cobalt ug/g 2.0 0.2 0.01 0.4678

              Copper ug/g 10 1 0.05 0.4678

              Iron ug/g 1300 200 20 0.4678

              Lead ug/g 0.32 0.05 0.01 0.4678

              Manganese ug/g 118 10 0.1 0.4678

              Mercury ug/g 0.010 0.007 0.005 0.4678

              Molybdenum ug/g 0.26 0.06 0.02 0.4678

              Nickel ug/g 8.6 0.9 0.05 0.4678

              Selenium ug/g 6.0 0.6 0.01 0.4678

              Silver ug/g 0.08 0.03 0.01 0.4678

              Strontium ug/g 8.5 0.8 0.05 0.4678

              Thallium ug/g 0.027 0.01 0.005 0.4678

              Tin ug/g <0.05 0.05 0.4678

              Titanium ug/g 7.4 1 0.2 0.4678

              Uranium ug/g 0.084 0.02 0.005 0.4678

              Vanadium ug/g 3.2 0.5 0.1 0.4678

              Zinc ug/g 170 20 0.5 0.4678

   Lab Section 6

              Moisture % 65.82 6 0.02 0.4678

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 59 of 59

SRC Group # 2019-13449

Minnow Environmental Inc.

Oct 10, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Date Samples Received: Sep-19-2019 Client P.O.: 616225

Oct 16, 2019

SRC Group # 2019-13450

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053288
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-5_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 370 40 2 0.2928

              Antimony ug/g 0.02 0.01 0.01 0.2928

              Arsenic ug/g 0.52 0.08 0.01 0.2928

              Barium ug/g 7.4 0.7 0.02 0.2928

              Beryllium ug/g 0.01 0.01 0.01 0.2928

              Boron ug/g 1 1 1 0.2928

              Cadmium ug/g 4.7 0.5 0.01 0.2928

              Chromium ug/g 0.62 0.2 0.05 0.2928

              Cobalt ug/g 1.3 0.1 0.01 0.2928

              Copper ug/g 12 1 0.05 0.2928

              Iron ug/g 340 30 2 0.2928

              Lead ug/g 0.15 0.04 0.01 0.2928

              Manganese ug/g 64 6 0.1 0.2928

              Mercury ug/g 0.022 0.01 0.005 0.2928

              Molybdenum ug/g 0.29 0.07 0.02 0.2928

              Nickel ug/g 9.2 0.9 0.05 0.2928

              Selenium ug/g 6.6 0.7 0.01 0.2928

              Silver ug/g 0.03 0.02 0.01 0.2928

              Strontium ug/g 11 1 0.05 0.2928

              Thallium ug/g 0.024 0.01 0.005 0.2928

              Tin ug/g 0.07 0.05 0.05 0.2928

              Titanium ug/g 3.4 0.8 0.2 0.2928

              Uranium ug/g 0.063 0.02 0.005 0.2928

              Vanadium ug/g 1.1 0.3 0.1 0.2928

              Zinc ug/g 220 20 0.5 0.2928

   Lab Section 6

              Moisture % 85.12 8 0.02 0.2928

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053289
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-6_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 20 2 0.3885

              Antimony ug/g 0.01 0.01 0.01 0.3885

              Arsenic ug/g 0.41 0.06 0.01 0.3885

              Barium ug/g 11 1 0.02 0.3885

              Beryllium ug/g <0.01 0.01 0.3885

              Boron ug/g <1 1 0.3885

              Cadmium ug/g 2.5 0.2 0.01 0.3885

              Chromium ug/g 0.40 0.1 0.05 0.3885

              Cobalt ug/g 0.76 0.1 0.01 0.3885

              Copper ug/g 11 1 0.05 0.3885

              Iron ug/g 220 20 2 0.3885

              Lead ug/g 0.10 0.02 0.01 0.3885

              Manganese ug/g 65 6 0.1 0.3885

              Mercury ug/g 0.022 0.01 0.005 0.3885

              Molybdenum ug/g 0.26 0.06 0.02 0.3885

              Nickel ug/g 8.0 0.8 0.05 0.3885

              Selenium ug/g 6.0 0.6 0.01 0.3885

              Silver ug/g 0.02 0.01 0.01 0.3885

              Strontium ug/g 9.1 0.9 0.05 0.3885

              Thallium ug/g 0.021 0.01 0.005 0.3885

              Tin ug/g <0.05 0.05 0.3885

              Titanium ug/g 2.6 0.6 0.2 0.3885

              Uranium ug/g 0.10 0.02 0.005 0.3885

              Vanadium ug/g 0.7 0.2 0.1 0.3885

              Zinc ug/g 200 20 0.5 0.3885

   Lab Section 6

              Moisture % 88.10 9 0.02 0.3885

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053290
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-7_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 20 2 0.382

              Antimony ug/g <0.01 0.01 0.382

              Arsenic ug/g 0.39 0.06 0.01 0.382

              Barium ug/g 5.1 0.5 0.02 0.382

              Beryllium ug/g <0.01 0.01 0.382

              Boron ug/g <1 1 0.382

              Cadmium ug/g 3.7 0.4 0.01 0.382

              Chromium ug/g 0.28 0.1 0.05 0.382

              Cobalt ug/g 0.95 0.1 0.01 0.382

              Copper ug/g 13 1 0.05 0.382

              Iron ug/g 160 20 2 0.382

              Lead ug/g 0.07 0.02 0.01 0.382

              Manganese ug/g 42 4 0.1 0.382

              Mercury ug/g 0.021 0.01 0.005 0.382

              Molybdenum ug/g 0.26 0.06 0.02 0.382

              Nickel ug/g 6.2 0.6 0.05 0.382

              Selenium ug/g 6.4 0.6 0.01 0.382

              Silver ug/g 0.03 0.02 0.01 0.382

              Strontium ug/g 4.6 0.7 0.05 0.382

              Thallium ug/g 0.019 0.01 0.005 0.382

              Tin ug/g <0.05 0.05 0.382

              Titanium ug/g 2.1 0.5 0.2 0.382

              Uranium ug/g 0.042 0.01 0.005 0.382

              Vanadium ug/g 0.5 0.2 0.1 0.382

              Zinc ug/g 250 20 0.5 0.382

   Lab Section 6

              Moisture % 81.67 8 0.02 0.382

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053291
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-8_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 200 20 2 0.4682

              Antimony ug/g 0.02 0.01 0.01 0.4682

              Arsenic ug/g 0.46 0.07 0.01 0.4682

              Barium ug/g 8.0 0.8 0.02 0.4682

              Beryllium ug/g <0.01 0.01 0.4682

              Boron ug/g <1 1 0.4682

              Cadmium ug/g 3.5 0.4 0.01 0.4682

              Chromium ug/g 0.44 0.1 0.05 0.4682

              Cobalt ug/g 1.0 0.1 0.01 0.4682

              Copper ug/g 12 1 0.05 0.4682

              Iron ug/g 210 20 2 0.4682

              Lead ug/g 0.09 0.03 0.01 0.4682

              Manganese ug/g 59 6 0.1 0.4682

              Mercury ug/g 0.022 0.01 0.005 0.4682

              Molybdenum ug/g 0.28 0.07 0.02 0.4682

              Nickel ug/g 9.0 0.9 0.05 0.4682

              Selenium ug/g 6.2 0.6 0.01 0.4682

              Silver ug/g 0.02 0.01 0.01 0.4682

              Strontium ug/g 8.2 0.8 0.05 0.4682

              Thallium ug/g 0.024 0.01 0.005 0.4682

              Tin ug/g <0.05 0.05 0.4682

              Titanium ug/g 2.8 0.7 0.2 0.4682

              Uranium ug/g 0.085 0.02 0.005 0.4682

              Vanadium ug/g 0.6 0.2 0.1 0.4682

              Zinc ug/g 230 20 0.5 0.4682

   Lab Section 6

              Moisture % 88.36 9 0.02 0.4682

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053292
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-9_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 270 30 2 0.41

              Antimony ug/g 0.02 0.01 0.01 0.41

              Arsenic ug/g 0.60 0.09 0.01 0.41

              Barium ug/g 6.7 0.7 0.02 0.41

              Beryllium ug/g 0.01 0.01 0.01 0.41

              Boron ug/g <1 1 0.41

              Cadmium ug/g 6.3 0.6 0.01 0.41

              Chromium ug/g 0.45 0.1 0.05 0.41

              Cobalt ug/g 1.9 0.2 0.01 0.41

              Copper ug/g 13 1 0.05 0.41

              Iron ug/g 250 20 2 0.41

              Lead ug/g 0.10 0.02 0.01 0.41

              Manganese ug/g 65 6 0.1 0.41

              Mercury ug/g 0.022 0.01 0.005 0.41

              Molybdenum ug/g 0.34 0.08 0.02 0.41

              Nickel ug/g 9.8 1 0.05 0.41

              Selenium ug/g 7.2 0.7 0.01 0.41

              Silver ug/g 0.03 0.02 0.01 0.41

              Strontium ug/g 5.3 0.5 0.05 0.41

              Thallium ug/g 0.030 0.01 0.005 0.41

              Tin ug/g <0.05 0.05 0.41

              Titanium ug/g 2.7 0.7 0.2 0.41

              Uranium ug/g 0.065 0.02 0.005 0.41

              Vanadium ug/g 0.8 0.3 0.1 0.41

              Zinc ug/g 310 30 0.5 0.41

   Lab Section 6

              Moisture % 83.43 8 0.02 0.41

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053293
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-10_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 20 2 0.5093

              Antimony ug/g 0.01 0.01 0.01 0.5093

              Arsenic ug/g 0.45 0.07 0.01 0.5093

              Barium ug/g 6.6 0.7 0.02 0.5093

              Beryllium ug/g <0.01 0.01 0.5093

              Boron ug/g <1 1 0.5093

              Cadmium ug/g 4.0 0.4 0.01 0.5093

              Chromium ug/g 0.45 0.1 0.05 0.5093

              Cobalt ug/g 1.1 0.1 0.01 0.5093

              Copper ug/g 11 1 0.05 0.5093

              Iron ug/g 220 20 2 0.5093

              Lead ug/g 0.09 0.03 0.01 0.5093

              Manganese ug/g 62 6 0.1 0.5093

              Mercury ug/g 0.022 0.01 0.005 0.5093

              Molybdenum ug/g 0.28 0.07 0.02 0.5093

              Nickel ug/g 9.0 0.9 0.05 0.5093

              Selenium ug/g 6.6 0.7 0.01 0.5093

              Silver ug/g 0.02 0.01 0.01 0.5093

              Strontium ug/g 4.0 0.6 0.05 0.5093

              Thallium ug/g 0.023 0.01 0.005 0.5093

              Tin ug/g <0.05 0.05 0.5093

              Titanium ug/g 2.4 0.6 0.2 0.5093

              Uranium ug/g 0.063 0.02 0.005 0.5093

              Vanadium ug/g 0.8 0.3 0.1 0.5093

              Zinc ug/g 230 20 0.5 0.5093

   Lab Section 6

              Moisture % 86.87 9 0.02 0.5093

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053294
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-1_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 2 0.4449

              Antimony ug/g 0.01 0.01 0.01 0.4449

              Arsenic ug/g 0.28 0.04 0.01 0.4449

              Barium ug/g 6.1 0.6 0.02 0.4449

              Beryllium ug/g <0.01 0.01 0.4449

              Boron ug/g <1 1 0.4449

              Cadmium ug/g 2.6 0.3 0.01 0.4449

              Chromium ug/g 0.38 0.1 0.05 0.4449

              Cobalt ug/g 0.75 0.1 0.01 0.4449

              Copper ug/g 12 1 0.05 0.4449

              Iron ug/g 160 20 2 0.4449

              Lead ug/g 0.10 0.02 0.01 0.4449

              Manganese ug/g 36 4 0.1 0.4449

              Mercury ug/g 0.018 0.009 0.005 0.4449

              Molybdenum ug/g 0.26 0.06 0.02 0.4449

              Nickel ug/g 5.6 0.6 0.05 0.4449

              Selenium ug/g 5.8 0.6 0.01 0.4449

              Silver ug/g 0.02 0.01 0.01 0.4449

              Strontium ug/g 5.1 0.5 0.05 0.4449

              Thallium ug/g 0.018 0.009 0.005 0.4449

              Tin ug/g <0.05 0.05 0.4449

              Titanium ug/g 2.4 0.6 0.2 0.4449

              Uranium ug/g 0.064 0.02 0.005 0.4449

              Vanadium ug/g 0.6 0.2 0.1 0.4449

              Zinc ug/g 270 30 0.5 0.4449

   Lab Section 6

              Moisture % 81.23 8 0.02 0.4449

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053295
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-2_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 20 2 0.3436

              Antimony ug/g <0.01 0.01 0.3436

              Arsenic ug/g 0.31 0.05 0.01 0.3436

              Barium ug/g 5.6 0.6 0.02 0.3436

              Beryllium ug/g <0.01 0.01 0.3436

              Boron ug/g <1 1 0.3436

              Cadmium ug/g 2.5 0.2 0.01 0.3436

              Chromium ug/g 0.30 0.1 0.05 0.3436

              Cobalt ug/g 0.61 0.09 0.01 0.3436

              Copper ug/g 13 1 0.05 0.3436

              Iron ug/g 140 20 2 0.3436

              Lead ug/g 0.08 0.03 0.01 0.3436

              Manganese ug/g 39 4 0.1 0.3436

              Mercury ug/g 0.021 0.01 0.005 0.3436

              Molybdenum ug/g 0.25 0.06 0.02 0.3436

              Nickel ug/g 5.4 0.5 0.05 0.3436

              Selenium ug/g 6.2 0.6 0.01 0.3436

              Silver ug/g 0.02 0.01 0.01 0.3436

              Strontium ug/g 3.3 0.5 0.05 0.3436

              Thallium ug/g 0.017 0.009 0.005 0.3436

              Tin ug/g <0.05 0.05 0.3436

              Titanium ug/g 2.2 0.6 0.2 0.3436

              Uranium ug/g 0.045 0.01 0.005 0.3436

              Vanadium ug/g 0.5 0.2 0.1 0.3436

              Zinc ug/g 260 30 0.5 0.3436

   Lab Section 6

              Moisture % 80.27 8 0.02 0.3436

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053296
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-1_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 110 20 5 0.1608

              Antimony ug/g <0.02 0.02 0.1608

              Arsenic ug/g 0.46 0.07 0.02 0.1608

              Barium ug/g 6.7 0.7 0.05 0.1608

              Beryllium ug/g <0.02 0.02 0.1608

              Boron ug/g <2 2 0.1608

              Cadmium ug/g 0.95 0.1 0.02 0.1608

              Chromium ug/g 0.3 0.2 0.1 0.1608

              Cobalt ug/g 0.59 0.09 0.02 0.1608

              Copper ug/g 20 2 0.1 0.1608

              Iron ug/g 110 20 5 0.1608

              Lead ug/g 0.04 0.03 0.02 0.1608

              Manganese ug/g 25 2 0.2 0.1608

              Mercury ug/g 0.02 0.01 0.01 0.1608

              Molybdenum ug/g 0.14 0.08 0.05 0.1608

              Nickel ug/g 2.2 0.3 0.1 0.1608

              Selenium ug/g 11 1 0.02 0.1608

              Silver ug/g 0.25 0.06 0.02 0.1608

              Strontium ug/g 3.8 0.6 0.1 0.1608

              Thallium ug/g <0.01 0.01 0.1608

              Tin ug/g <0.1 0.1 0.1608

              Titanium ug/g 1.4 0.6 0.5 0.1608

              Uranium ug/g 0.03 0.02 0.01 0.1608

              Vanadium ug/g 0.3 0.2 0.2 0.1608

              Zinc ug/g 340 30 1 0.1608

   Lab Section 6

              Moisture % 79.97 8 0.02 0.1608

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053297
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-2_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 30 5 0.1289

              Antimony ug/g <0.02 0.02 0.1289

              Arsenic ug/g 0.55 0.08 0.02 0.1289

              Barium ug/g 9.9 1 0.05 0.1289

              Beryllium ug/g <0.02 0.02 0.1289

              Boron ug/g 2 2 2 0.1289

              Cadmium ug/g 0.94 0.1 0.02 0.1289

              Chromium ug/g 0.3 0.2 0.1 0.1289

              Cobalt ug/g 0.69 0.1 0.02 0.1289

              Copper ug/g 22 2 0.1 0.1289

              Iron ug/g 160 20 5 0.1289

              Lead ug/g 0.07 0.04 0.02 0.1289

              Manganese ug/g 36 4 0.2 0.1289

              Mercury ug/g 0.02 0.01 0.01 0.1289

              Molybdenum ug/g 0.18 0.09 0.05 0.1289

              Nickel ug/g 3.1 0.5 0.1 0.1289

              Selenium ug/g 11 1 0.02 0.1289

              Silver ug/g 0.29 0.07 0.02 0.1289

              Strontium ug/g 4.5 0.7 0.1 0.1289

              Thallium ug/g 0.01 0.01 0.01 0.1289

              Tin ug/g <0.1 0.1 0.1289

              Titanium ug/g 1.9 0.8 0.5 0.1289

              Uranium ug/g 0.04 0.02 0.01 0.1289

              Vanadium ug/g 0.6 0.3 0.2 0.1289

              Zinc ug/g 360 40 1 0.1289

   Lab Section 6

              Moisture % 84.43 8 0.02 0.1289

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053298
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-3_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 30 2 0.3278

              Antimony ug/g 0.01 0.01 0.01 0.3278

              Arsenic ug/g 0.54 0.08 0.01 0.3278

              Barium ug/g 10 1 0.02 0.3278

              Beryllium ug/g <0.01 0.01 0.3278

              Boron ug/g 2 1 1 0.3278

              Cadmium ug/g 0.90 0.1 0.01 0.3278

              Chromium ug/g 0.36 0.1 0.05 0.3278

              Cobalt ug/g 0.79 0.1 0.01 0.3278

              Copper ug/g 20 2 0.05 0.3278

              Iron ug/g 180 30 2 0.3278

              Lead ug/g 0.08 0.03 0.01 0.3278

              Manganese ug/g 36 4 0.1 0.3278

              Mercury ug/g 0.016 0.009 0.005 0.3278

              Molybdenum ug/g 0.17 0.06 0.02 0.3278

              Nickel ug/g 2.4 0.4 0.05 0.3278

              Selenium ug/g 8.6 0.9 0.01 0.3278

              Silver ug/g 0.26 0.04 0.01 0.3278

              Strontium ug/g 8.0 0.8 0.05 0.3278

              Thallium ug/g 0.009 0.007 0.005 0.3278

              Tin ug/g <0.05 0.05 0.3278

              Titanium ug/g 2.1 0.5 0.2 0.3278

              Uranium ug/g 0.041 0.01 0.005 0.3278

              Vanadium ug/g 0.6 0.2 0.1 0.3278

              Zinc ug/g 400 40 0.5 0.3278

   Lab Section 6

              Moisture % 78.58 8 0.02 0.3278

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053299
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-4_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 5 0.1324

              Antimony ug/g <0.02 0.02 0.1324

              Arsenic ug/g 0.64 0.1 0.02 0.1324

              Barium ug/g 5.6 0.6 0.05 0.1324

              Beryllium ug/g <0.02 0.02 0.1324

              Boron ug/g <2 2 0.1324

              Cadmium ug/g 1.5 0.2 0.02 0.1324

              Chromium ug/g 0.2 0.1 0.1 0.1324

              Cobalt ug/g 0.93 0.1 0.02 0.1324

              Copper ug/g 17 2 0.1 0.1324

              Iron ug/g 130 20 5 0.1324

              Lead ug/g 0.06 0.03 0.02 0.1324

              Manganese ug/g 35 4 0.2 0.1324

              Mercury ug/g 0.02 0.01 0.01 0.1324

              Molybdenum ug/g 0.20 0.1 0.05 0.1324

              Nickel ug/g 3.4 0.5 0.1 0.1324

              Selenium ug/g 9.2 0.9 0.02 0.1324

              Silver ug/g 0.27 0.07 0.02 0.1324

              Strontium ug/g 2.6 0.4 0.1 0.1324

              Thallium ug/g 0.01 0.01 0.01 0.1324

              Tin ug/g <0.1 0.1 0.1324

              Titanium ug/g 1.5 0.7 0.5 0.1324

              Uranium ug/g 0.04 0.02 0.01 0.1324

              Vanadium ug/g 0.4 0.3 0.2 0.1324

              Zinc ug/g 230 20 1 0.1324

   Lab Section 6

              Moisture % 84.36 8 0.02 0.1324

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053300
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-5_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 92 10 2 0.2642

              Antimony ug/g <0.01 0.01 0.2642

              Arsenic ug/g 0.52 0.08 0.01 0.2642

              Barium ug/g 7.0 0.7 0.02 0.2642

              Beryllium ug/g <0.01 0.01 0.2642

              Boron ug/g 2 1 1 0.2642

              Cadmium ug/g 1.1 0.1 0.01 0.2642

              Chromium ug/g 0.18 0.09 0.05 0.2642

              Cobalt ug/g 0.76 0.1 0.01 0.2642

              Copper ug/g 22 2 0.05 0.2642

              Iron ug/g 100 20 2 0.2642

              Lead ug/g 0.04 0.02 0.01 0.2642

              Manganese ug/g 26 3 0.1 0.2642

              Mercury ug/g 0.017 0.009 0.005 0.2642

              Molybdenum ug/g 0.17 0.06 0.02 0.2642

              Nickel ug/g 2.1 0.3 0.05 0.2642

              Selenium ug/g 9.9 1 0.01 0.2642

              Silver ug/g 0.27 0.04 0.01 0.2642

              Strontium ug/g 4.1 0.6 0.05 0.2642

              Thallium ug/g 0.008 0.006 0.005 0.2642

              Tin ug/g <0.05 0.05 0.2642

              Titanium ug/g 1.0 0.4 0.2 0.2642

              Uranium ug/g 0.029 0.01 0.005 0.2642

              Vanadium ug/g 0.3 0.2 0.1 0.2642

              Zinc ug/g 420 40 0.5 0.2642

   Lab Section 6

              Moisture % 78.35 8 0.02 0.2642

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053301
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-6_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 77 20 5 0.1356

              Antimony ug/g <0.02 0.02 0.1356

              Arsenic ug/g 0.48 0.07 0.02 0.1356

              Barium ug/g 5.0 0.5 0.05 0.1356

              Beryllium ug/g <0.02 0.02 0.1356

              Boron ug/g <2 2 0.1356

              Cadmium ug/g 1.2 0.2 0.02 0.1356

              Chromium ug/g 0.2 0.1 0.1 0.1356

              Cobalt ug/g 0.74 0.1 0.02 0.1356

              Copper ug/g 22 2 0.1 0.1356

              Iron ug/g 88 20 5 0.1356

              Lead ug/g 0.03 0.02 0.02 0.1356

              Manganese ug/g 23 2 0.2 0.1356

              Mercury ug/g 0.02 0.01 0.01 0.1356

              Molybdenum ug/g 0.18 0.09 0.05 0.1356

              Nickel ug/g 2.2 0.3 0.1 0.1356

              Selenium ug/g 9.5 1 0.02 0.1356

              Silver ug/g 0.30 0.08 0.02 0.1356

              Strontium ug/g 2.6 0.4 0.1 0.1356

              Thallium ug/g <0.01 0.01 0.1356

              Tin ug/g <0.1 0.1 0.1356

              Titanium ug/g 1.3 0.6 0.5 0.1356

              Uranium ug/g 0.03 0.02 0.01 0.1356

              Vanadium ug/g 0.2 0.2 0.2 0.1356

              Zinc ug/g 340 30 1 0.1356

   Lab Section 6

              Moisture % 88.07 9 0.02 0.1356

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053302
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-7_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 20 5 0.1588

              Antimony ug/g <0.02 0.02 0.1588

              Arsenic ug/g 0.40 0.06 0.02 0.1588

              Barium ug/g 6.9 0.7 0.05 0.1588

              Beryllium ug/g <0.02 0.02 0.1588

              Boron ug/g <2 2 0.1588

              Cadmium ug/g 0.72 0.1 0.02 0.1588

              Chromium ug/g 0.2 0.1 0.1 0.1588

              Cobalt ug/g 0.51 0.08 0.02 0.1588

              Copper ug/g 22 2 0.1 0.1588

              Iron ug/g 110 20 5 0.1588

              Lead ug/g 0.04 0.03 0.02 0.1588

              Manganese ug/g 24 2 0.2 0.1588

              Mercury ug/g 0.02 0.01 0.01 0.1588

              Molybdenum ug/g 0.15 0.08 0.05 0.1588

              Nickel ug/g 1.7 0.4 0.1 0.1588

              Selenium ug/g 10 1 0.02 0.1588

              Silver ug/g 0.30 0.08 0.02 0.1588

              Strontium ug/g 3.8 0.6 0.1 0.1588

              Thallium ug/g <0.01 0.01 0.1588

              Tin ug/g <0.1 0.1 0.1588

              Titanium ug/g 1.8 0.8 0.5 0.1588

              Uranium ug/g 0.02 0.01 0.01 0.1588

              Vanadium ug/g 0.4 0.3 0.2 0.1588

              Zinc ug/g 360 40 1 0.1588

   Lab Section 6

              Moisture % 73.85 7 0.02 0.1588

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053303
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-8_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 200 30 5 0.2341

              Antimony ug/g <0.02 0.02 0.2341

              Arsenic ug/g 0.40 0.06 0.02 0.2341

              Barium ug/g 7.3 0.7 0.05 0.2341

              Beryllium ug/g <0.02 0.02 0.2341

              Boron ug/g <2 2 0.2341

              Cadmium ug/g 0.76 0.1 0.02 0.2341

              Chromium ug/g 0.4 0.2 0.1 0.2341

              Cobalt ug/g 0.61 0.09 0.02 0.2341

              Copper ug/g 20 2 0.1 0.2341

              Iron ug/g 180 30 5 0.2341

              Lead ug/g 0.08 0.04 0.02 0.2341

              Manganese ug/g 25 2 0.2 0.2341

              Mercury ug/g 0.02 0.01 0.01 0.2341

              Molybdenum ug/g 0.15 0.08 0.05 0.2341

              Nickel ug/g 1.9 0.5 0.1 0.2341

              Selenium ug/g 9.4 0.9 0.02 0.2341

              Silver ug/g 0.28 0.07 0.02 0.2341

              Strontium ug/g 3.9 0.6 0.1 0.2341

              Thallium ug/g 0.01 0.01 0.01 0.2341

              Tin ug/g <0.1 0.1 0.2341

              Titanium ug/g 2.1 0.8 0.5 0.2341

              Uranium ug/g 0.03 0.02 0.01 0.2341

              Vanadium ug/g 0.6 0.3 0.2 0.2341

              Zinc ug/g 390 40 1 0.2341

   Lab Section 6

              Moisture % 77.53 8 0.02 0.2341

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Environmental Analytical Laboratories
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053304
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-7_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 170 20 2 0.2723

              Antimony ug/g 0.01 0.01 0.01 0.2723

              Arsenic ug/g 0.58 0.09 0.01 0.2723

              Barium ug/g 5.5 0.6 0.02 0.2723

              Beryllium ug/g <0.01 0.01 0.2723

              Boron ug/g <1 1 0.2723

              Cadmium ug/g 8.7 0.9 0.01 0.2723

              Chromium ug/g 0.35 0.1 0.05 0.2723

              Cobalt ug/g 2.9 0.3 0.01 0.2723

              Copper ug/g 17 2 0.05 0.2723

              Iron ug/g 300 30 2 0.2723

              Lead ug/g 0.28 0.04 0.01 0.2723

              Manganese ug/g 103 10 0.1 0.2723

              Mercury ug/g 0.022 0.01 0.005 0.2723

              Molybdenum ug/g 0.34 0.08 0.02 0.2723

              Nickel ug/g 9.5 1 0.05 0.2723

              Selenium ug/g 7.4 0.7 0.01 0.2723

              Silver ug/g 0.03 0.02 0.01 0.2723

              Strontium ug/g 4.9 0.7 0.05 0.2723

              Thallium ug/g 0.029 0.01 0.005 0.2723

              Tin ug/g <0.05 0.05 0.2723

              Titanium ug/g 2.4 0.6 0.2 0.2723

              Uranium ug/g 0.073 0.02 0.005 0.2723

              Vanadium ug/g 0.6 0.2 0.1 0.2723

              Zinc ug/g 420 40 0.5 0.2723

   Lab Section 6

              Moisture % 91.26 9 0.02 0.2723

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053305
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-8_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 20 2 0.3621

              Antimony ug/g 0.01 0.01 0.01 0.3621

              Arsenic ug/g 0.53 0.08 0.01 0.3621

              Barium ug/g 7.1 0.7 0.02 0.3621

              Beryllium ug/g <0.01 0.01 0.3621

              Boron ug/g <1 1 0.3621

              Cadmium ug/g 6.8 0.7 0.01 0.3621

              Chromium ug/g 0.48 0.1 0.05 0.3621

              Cobalt ug/g 2.4 0.2 0.01 0.3621

              Copper ug/g 14 1 0.05 0.3621

              Iron ug/g 290 30 2 0.3621

              Lead ug/g 0.10 0.02 0.01 0.3621

              Manganese ug/g 106 10 0.1 0.3621

              Mercury ug/g 0.020 0.01 0.005 0.3621

              Molybdenum ug/g 0.36 0.09 0.02 0.3621

              Nickel ug/g 8.7 0.9 0.05 0.3621

              Selenium ug/g 7.4 0.7 0.01 0.3621

              Silver ug/g 0.03 0.02 0.01 0.3621

              Strontium ug/g 4.9 0.7 0.05 0.3621

              Thallium ug/g 0.024 0.01 0.005 0.3621

              Tin ug/g <0.05 0.05 0.3621

              Titanium ug/g 2.7 0.7 0.2 0.3621

              Uranium ug/g 0.078 0.02 0.005 0.3621

              Vanadium ug/g 0.9 0.3 0.1 0.3621

              Zinc ug/g 380 40 0.5 0.3621

   Lab Section 6

              Moisture % 89.82 9 0.02 0.3621

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053306
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-9_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 20 2 0.2665

              Antimony ug/g 0.01 0.01 0.01 0.2665

              Arsenic ug/g 0.48 0.07 0.01 0.2665

              Barium ug/g 5.7 0.6 0.02 0.2665

              Beryllium ug/g <0.01 0.01 0.2665

              Boron ug/g <1 1 0.2665

              Cadmium ug/g 7.7 0.8 0.01 0.2665

              Chromium ug/g 0.37 0.1 0.05 0.2665

              Cobalt ug/g 3.4 0.3 0.01 0.2665

              Copper ug/g 18 2 0.05 0.2665

              Iron ug/g 280 30 2 0.2665

              Lead ug/g 0.08 0.03 0.01 0.2665

              Manganese ug/g 138 10 0.1 0.2665

              Mercury ug/g 0.024 0.01 0.005 0.2665

              Molybdenum ug/g 0.35 0.09 0.02 0.2665

              Nickel ug/g 9.2 0.9 0.05 0.2665

              Selenium ug/g 7.0 0.7 0.01 0.2665

              Silver ug/g 0.02 0.01 0.01 0.2665

              Strontium ug/g 4.1 0.6 0.05 0.2665

              Thallium ug/g 0.032 0.01 0.005 0.2665

              Tin ug/g <0.05 0.05 0.2665

              Titanium ug/g 1.6 0.5 0.2 0.2665

              Uranium ug/g 0.096 0.02 0.005 0.2665

              Vanadium ug/g 0.6 0.2 0.1 0.2665

              Zinc ug/g 420 40 0.5 0.2665

   Lab Section 6

              Moisture % 86.99 9 0.02 0.2665

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053307
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-10_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 200 20 2 0.5071

              Antimony ug/g 0.02 0.01 0.01 0.5071

              Arsenic ug/g 0.34 0.05 0.01 0.5071

              Barium ug/g 7.2 0.7 0.02 0.5071

              Beryllium ug/g <0.01 0.01 0.5071

              Boron ug/g <1 1 0.5071

              Cadmium ug/g 2.4 0.2 0.01 0.5071

              Chromium ug/g 0.39 0.1 0.05 0.5071

              Cobalt ug/g 1.1 0.1 0.01 0.5071

              Copper ug/g 11 1 0.05 0.5071

              Iron ug/g 250 20 2 0.5071

              Lead ug/g 0.08 0.03 0.01 0.5071

              Manganese ug/g 134 10 0.1 0.5071

              Mercury ug/g 0.026 0.01 0.005 0.5071

              Molybdenum ug/g 0.29 0.07 0.02 0.5071

              Nickel ug/g 6.3 0.6 0.05 0.5071

              Selenium ug/g 6.9 0.7 0.01 0.5071

              Silver ug/g 0.02 0.01 0.01 0.5071

              Strontium ug/g 4.0 0.6 0.05 0.5071

              Thallium ug/g 0.022 0.01 0.005 0.5071

              Tin ug/g <0.05 0.05 0.5071

              Titanium ug/g 1.7 0.5 0.2 0.5071

              Uranium ug/g 0.086 0.02 0.005 0.5071

              Vanadium ug/g 0.6 0.2 0.1 0.5071

              Zinc ug/g 200 20 0.5 0.5071

   Lab Section 6

              Moisture % 79.87 8 0.02 0.5071

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053308
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-1_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 310 30 2 0.3389

              Antimony ug/g 0.02 0.01 0.01 0.3389

              Arsenic ug/g 0.43 0.06 0.01 0.3389

              Barium ug/g 6.3 0.6 0.02 0.3389

              Beryllium ug/g 0.01 0.01 0.01 0.3389

              Boron ug/g 1 1 1 0.3389

              Cadmium ug/g 4.0 0.4 0.01 0.3389

              Chromium ug/g 0.71 0.2 0.05 0.3389

              Cobalt ug/g 1.0 0.1 0.01 0.3389

              Copper ug/g 13 1 0.05 0.3389

              Iron ug/g 230 20 2 0.3389

              Lead ug/g 0.11 0.03 0.01 0.3389

              Manganese ug/g 58 6 0.1 0.3389

              Mercury ug/g 0.022 0.01 0.005 0.3389

              Molybdenum ug/g 0.27 0.07 0.02 0.3389

              Nickel ug/g 7.1 0.7 0.05 0.3389

              Selenium ug/g 7.4 0.7 0.01 0.3389

              Silver ug/g 0.03 0.02 0.01 0.3389

              Strontium ug/g 3.8 0.6 0.05 0.3389

              Thallium ug/g 0.024 0.01 0.005 0.3389

              Tin ug/g <0.05 0.05 0.3389

              Titanium ug/g 2.1 0.5 0.2 0.3389

              Uranium ug/g 0.066 0.02 0.005 0.3389

              Vanadium ug/g 1.2 0.3 0.1 0.3389

              Zinc ug/g 240 20 0.5 0.3389

   Lab Section 6

              Moisture % 86.44 9 0.02 0.3389

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053309
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-2_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 20 2 0.5005

              Antimony ug/g 0.01 0.01 0.01 0.5005

              Arsenic ug/g 0.37 0.06 0.01 0.5005

              Barium ug/g 6.2 0.6 0.02 0.5005

              Beryllium ug/g <0.01 0.01 0.5005

              Boron ug/g <1 1 0.5005

              Cadmium ug/g 3.2 0.3 0.01 0.5005

              Chromium ug/g 0.39 0.1 0.05 0.5005

              Cobalt ug/g 0.77 0.1 0.01 0.5005

              Copper ug/g 12 1 0.05 0.5005

              Iron ug/g 200 20 2 0.5005

              Lead ug/g 0.09 0.03 0.01 0.5005

              Manganese ug/g 62 6 0.1 0.5005

              Mercury ug/g 0.024 0.01 0.005 0.5005

              Molybdenum ug/g 0.24 0.06 0.02 0.5005

              Nickel ug/g 5.7 0.6 0.05 0.5005

              Selenium ug/g 6.3 0.6 0.01 0.5005

              Silver ug/g 0.03 0.02 0.01 0.5005

              Strontium ug/g 4.3 0.6 0.05 0.5005

              Thallium ug/g 0.019 0.01 0.005 0.5005

              Tin ug/g <0.05 0.05 0.5005

              Titanium ug/g 1.6 0.5 0.2 0.5005

              Uranium ug/g 0.042 0.01 0.005 0.5005

              Vanadium ug/g 0.7 0.2 0.1 0.5005

              Zinc ug/g 200 20 0.5 0.5005

   Lab Section 6

              Moisture % 79.89 8 0.02 0.5005

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053310
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-3_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 2 0.2894

              Antimony ug/g 0.02 0.01 0.01 0.2894

              Arsenic ug/g 0.50 0.08 0.01 0.2894

              Barium ug/g 5.1 0.5 0.02 0.2894

              Beryllium ug/g <0.01 0.01 0.2894

              Boron ug/g <1 1 0.2894

              Cadmium ug/g 4.9 0.5 0.01 0.2894

              Chromium ug/g 0.37 0.1 0.05 0.2894

              Cobalt ug/g 1.2 0.1 0.01 0.2894

              Copper ug/g 13 1 0.05 0.2894

              Iron ug/g 180 30 2 0.2894

              Lead ug/g 0.08 0.03 0.01 0.2894

              Manganese ug/g 52 5 0.1 0.2894

              Mercury ug/g 0.022 0.01 0.005 0.2894

              Molybdenum ug/g 0.28 0.07 0.02 0.2894

              Nickel ug/g 7.8 0.8 0.05 0.2894

              Selenium ug/g 6.8 0.7 0.01 0.2894

              Silver ug/g 0.03 0.02 0.01 0.2894

              Strontium ug/g 3.2 0.5 0.05 0.2894

              Thallium ug/g 0.022 0.01 0.005 0.2894

              Tin ug/g <0.05 0.05 0.2894

              Titanium ug/g 2.0 0.5 0.2 0.2894

              Uranium ug/g 0.049 0.01 0.005 0.2894

              Vanadium ug/g 0.6 0.2 0.1 0.2894

              Zinc ug/g 280 30 0.5 0.2894

   Lab Section 6

              Moisture % 83.25 8 0.02 0.2894

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053311
Sep 12, 2019
TISSUE
09/12/2019 RG_LIDCOM_INV-4_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 240 20 2 0.5008

              Antimony ug/g 0.02 0.01 0.01 0.5008

              Arsenic ug/g 0.39 0.06 0.01 0.5008

              Barium ug/g 6.6 0.7 0.02 0.5008

              Beryllium ug/g <0.01 0.01 0.5008

              Boron ug/g <1 1 0.5008

              Cadmium ug/g 1.7 0.2 0.01 0.5008

              Chromium ug/g 0.39 0.1 0.05 0.5008

              Cobalt ug/g 0.54 0.08 0.01 0.5008

              Copper ug/g 9.1 0.9 0.05 0.5008

              Iron ug/g 200 20 2 0.5008

              Lead ug/g 0.10 0.02 0.01 0.5008

              Manganese ug/g 72 7 0.1 0.5008

              Mercury ug/g 0.023 0.01 0.005 0.5008

              Molybdenum ug/g 0.25 0.06 0.02 0.5008

              Nickel ug/g 5.3 0.5 0.05 0.5008

              Selenium ug/g 5.3 0.5 0.01 0.5008

              Silver ug/g 0.02 0.01 0.01 0.5008

              Strontium ug/g 3.2 0.5 0.05 0.5008

              Thallium ug/g 0.017 0.009 0.005 0.5008

              Tin ug/g <0.05 0.05 0.5008

              Titanium ug/g 1.8 0.5 0.2 0.5008

              Uranium ug/g 0.042 0.01 0.005 0.5008

              Vanadium ug/g 0.7 0.2 0.1 0.5008

              Zinc ug/g 160 20 0.5 0.5008

   Lab Section 6

              Moisture % 78.19 8 0.02 0.5008

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 24 of 100

SRC Group # 2019-13450

Minnow Environmental Inc.

Oct 16, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053312
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-1_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 2 0.2952

              Antimony ug/g 0.03 0.02 0.01 0.2952

              Arsenic ug/g 0.44 0.07 0.01 0.2952

              Barium ug/g 6.6 0.7 0.02 0.2952

              Beryllium ug/g <0.01 0.01 0.2952

              Boron ug/g <1 1 0.2952

              Cadmium ug/g 1.5 0.2 0.01 0.2952

              Chromium ug/g 0.40 0.1 0.05 0.2952

              Cobalt ug/g 1.2 0.1 0.01 0.2952

              Copper ug/g 14 1 0.05 0.2952

              Iron ug/g 530 50 2 0.2952

              Lead ug/g 0.11 0.03 0.01 0.2952

              Manganese ug/g 107 10 0.1 0.2952

              Mercury ug/g 0.036 0.01 0.005 0.2952

              Molybdenum ug/g 0.34 0.08 0.02 0.2952

              Nickel ug/g 4.7 0.7 0.05 0.2952

              Selenium ug/g 10.2 1 0.01 0.2952

              Silver ug/g 0.01 0.01 0.01 0.2952

              Strontium ug/g 2.8 0.4 0.05 0.2952

              Thallium ug/g 0.018 0.009 0.005 0.2952

              Tin ug/g 0.13 0.05 0.05 0.2952

              Titanium ug/g 1.5 0.5 0.2 0.2952

              Uranium ug/g 0.060 0.02 0.005 0.2952

              Vanadium ug/g 0.9 0.3 0.1 0.2952

              Zinc ug/g 160 20 0.5 0.2952

   Lab Section 6

              Moisture % 86.11 9 0.02 0.2952

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053313
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-2_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 620 60 2 0.336

              Antimony ug/g 0.06 0.02 0.01 0.336

              Arsenic ug/g 0.81 0.1 0.01 0.336

              Barium ug/g 33 3 0.02 0.336

              Beryllium ug/g 0.03 0.01 0.01 0.336

              Boron ug/g 2 1 1 0.336

              Cadmium ug/g 2.9 0.3 0.01 0.336

              Chromium ug/g 1.0 0.2 0.05 0.336

              Cobalt ug/g 2.7 0.3 0.01 0.336

              Copper ug/g 13 1 0.05 0.336

              Iron ug/g 1100 200 20 0.336

              Lead ug/g 0.45 0.07 0.01 0.336

              Manganese ug/g 190 20 0.1 0.336

              Mercury ug/g 0.041 0.01 0.005 0.336

              Molybdenum ug/g 0.32 0.08 0.02 0.336

              Nickel ug/g 11 1 0.05 0.336

              Selenium ug/g 10.7 1 0.01 0.336

              Silver ug/g 0.02 0.01 0.01 0.336

              Strontium ug/g 12 1 0.05 0.336

              Thallium ug/g 0.043 0.01 0.005 0.336

              Tin ug/g 0.12 0.05 0.05 0.336

              Titanium ug/g 3.2 0.8 0.2 0.336

              Uranium ug/g 0.12 0.02 0.005 0.336

              Vanadium ug/g 2.3 0.3 0.1 0.336

              Zinc ug/g 180 20 0.5 0.336

   Lab Section 6

              Moisture % 76.74 8 0.02 0.336

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053314
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-3_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 320 30 2 0.293

              Antimony ug/g 0.03 0.02 0.01 0.293

              Arsenic ug/g 0.51 0.08 0.01 0.293

              Barium ug/g 9.8 1 0.02 0.293

              Beryllium ug/g 0.01 0.01 0.01 0.293

              Boron ug/g 1 1 1 0.293

              Cadmium ug/g 2.1 0.2 0.01 0.293

              Chromium ug/g 0.64 0.2 0.05 0.293

              Cobalt ug/g 1.7 0.2 0.01 0.293

              Copper ug/g 14 1 0.05 0.293

              Iron ug/g 730 70 2 0.293

              Lead ug/g 0.18 0.04 0.01 0.293

              Manganese ug/g 143 10 0.1 0.293

              Mercury ug/g 0.035 0.01 0.005 0.293

              Molybdenum ug/g 0.32 0.08 0.02 0.293

              Nickel ug/g 7.4 0.7 0.05 0.293

              Selenium ug/g 9.8 1 0.01 0.293

              Silver ug/g 0.02 0.01 0.01 0.293

              Strontium ug/g 4.9 0.7 0.05 0.293

              Thallium ug/g 0.028 0.01 0.005 0.293

              Tin ug/g 0.18 0.05 0.05 0.293

              Titanium ug/g 2.6 0.6 0.2 0.293

              Uranium ug/g 0.089 0.02 0.005 0.293

              Vanadium ug/g 1.4 0.4 0.1 0.293

              Zinc ug/g 170 20 0.5 0.293

   Lab Section 6

              Moisture % 86.85 9 0.02 0.293

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053315
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-4_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 210 30 5 0.2097

              Antimony ug/g 0.03 0.02 0.02 0.2097

              Arsenic ug/g 0.52 0.08 0.02 0.2097

              Barium ug/g 6.9 0.7 0.05 0.2097

              Beryllium ug/g <0.02 0.02 0.2097

              Boron ug/g <2 2 0.2097

              Cadmium ug/g 6.4 0.6 0.02 0.2097

              Chromium ug/g 0.4 0.2 0.1 0.2097

              Cobalt ug/g 2.3 0.2 0.02 0.2097

              Copper ug/g 18 2 0.1 0.2097

              Iron ug/g 610 60 5 0.2097

              Lead ug/g 0.11 0.04 0.02 0.2097

              Manganese ug/g 94 9 0.2 0.2097

              Mercury ug/g 0.04 0.02 0.01 0.2097

              Molybdenum ug/g 0.37 0.1 0.05 0.2097

              Nickel ug/g 6.0 0.9 0.1 0.2097

              Selenium ug/g 9.0 0.9 0.02 0.2097

              Silver ug/g 0.02 0.02 0.02 0.2097

              Strontium ug/g 4.2 0.6 0.1 0.2097

              Thallium ug/g 0.02 0.01 0.01 0.2097

              Tin ug/g 0.2 0.1 0.1 0.2097

              Titanium ug/g 2.2 0.8 0.5 0.2097

              Uranium ug/g 0.08 0.03 0.01 0.2097

              Vanadium ug/g 0.9 0.4 0.2 0.2097

              Zinc ug/g 240 20 1 0.2097

   Lab Section 6

              Moisture % 87.33 9 0.02 0.2097

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053316
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-5_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 400 60 5 0.2346

              Antimony ug/g 0.05 0.03 0.02 0.2346

              Arsenic ug/g 0.71 0.1 0.02 0.2346

              Barium ug/g 11 1 0.05 0.2346

              Beryllium ug/g <0.02 0.02 0.2346

              Boron ug/g <2 2 0.2346

              Cadmium ug/g 3.2 0.3 0.02 0.2346

              Chromium ug/g 0.8 0.3 0.1 0.2346

              Cobalt ug/g 2.3 0.2 0.02 0.2346

              Copper ug/g 18 2 0.1 0.2346

              Iron ug/g 960 100 5 0.2346

              Lead ug/g 0.20 0.05 0.02 0.2346

              Manganese ug/g 150 20 0.2 0.2346

              Mercury ug/g 0.04 0.02 0.01 0.2346

              Molybdenum ug/g 0.39 0.1 0.05 0.2346

              Nickel ug/g 9.0 1 0.1 0.2346

              Selenium ug/g 10 1 0.02 0.2346

              Silver ug/g 0.02 0.02 0.02 0.2346

              Strontium ug/g 4.6 0.7 0.1 0.2346

              Thallium ug/g 0.04 0.02 0.01 0.2346

              Tin ug/g 0.2 0.1 0.1 0.2346

              Titanium ug/g 3.4 1 0.5 0.2346

              Uranium ug/g 0.11 0.03 0.01 0.2346

              Vanadium ug/g 1.7 0.6 0.2 0.2346

              Zinc ug/g 210 20 1 0.2346

   Lab Section 6

              Moisture % 87.01 9 0.02 0.2346

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053317
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-6_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 220 30 5 0.199

              Antimony ug/g 0.04 0.03 0.02 0.199

              Arsenic ug/g 0.54 0.08 0.02 0.199

              Barium ug/g 7.5 0.8 0.05 0.199

              Beryllium ug/g <0.02 0.02 0.199

              Boron ug/g <2 2 0.199

              Cadmium ug/g 3.9 0.4 0.02 0.199

              Chromium ug/g 0.4 0.2 0.1 0.199

              Cobalt ug/g 2.6 0.3 0.02 0.199

              Copper ug/g 17 2 0.1 0.199

              Iron ug/g 610 60 5 0.199

              Lead ug/g 0.16 0.05 0.02 0.199

              Manganese ug/g 120 10 0.2 0.199

              Mercury ug/g 0.03 0.02 0.01 0.199

              Molybdenum ug/g 0.34 0.1 0.05 0.199

              Nickel ug/g 8.1 1 0.1 0.199

              Selenium ug/g 8.8 0.9 0.02 0.199

              Silver ug/g <0.02 0.02 0.199

              Strontium ug/g 3.6 0.5 0.1 0.199

              Thallium ug/g 0.03 0.02 0.01 0.199

              Tin ug/g 0.1 0.1 0.1 0.199

              Titanium ug/g 2.3 0.9 0.5 0.199

              Uranium ug/g 0.09 0.03 0.01 0.199

              Vanadium ug/g 1.0 0.4 0.2 0.199

              Zinc ug/g 220 20 1 0.199

   Lab Section 6

              Moisture % 88.63 9 0.02 0.199

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053318
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-7_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 450 40 2 0.2929

              Antimony ug/g 0.03 0.02 0.01 0.2929

              Arsenic ug/g 0.59 0.09 0.01 0.2929

              Barium ug/g 9.0 0.9 0.02 0.2929

              Beryllium ug/g 0.02 0.01 0.01 0.2929

              Boron ug/g 1 1 1 0.2929

              Cadmium ug/g 3.7 0.4 0.01 0.2929

              Chromium ug/g 0.66 0.2 0.05 0.2929

              Cobalt ug/g 2.1 0.2 0.01 0.2929

              Copper ug/g 16 2 0.05 0.2929

              Iron ug/g 830 80 2 0.2929

              Lead ug/g 0.25 0.04 0.01 0.2929

              Manganese ug/g 107 10 0.1 0.2929

              Mercury ug/g 0.033 0.01 0.005 0.2929

              Molybdenum ug/g 0.41 0.06 0.02 0.2929

              Nickel ug/g 6.4 0.6 0.05 0.2929

              Selenium ug/g 9.0 0.9 0.01 0.2929

              Silver ug/g 0.02 0.01 0.01 0.2929

              Strontium ug/g 3.9 0.6 0.05 0.2929

              Thallium ug/g 0.036 0.01 0.005 0.2929

              Tin ug/g 0.16 0.05 0.05 0.2929

              Titanium ug/g 2.6 0.6 0.2 0.2929

              Uranium ug/g 0.081 0.02 0.005 0.2929

              Vanadium ug/g 1.5 0.4 0.1 0.2929

              Zinc ug/g 200 20 0.5 0.2929

   Lab Section 6

              Moisture % 86.72 9 0.02 0.2929

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053319
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-8_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 230 20 2 0.3667

              Antimony ug/g 0.03 0.02 0.01 0.3667

              Arsenic ug/g 0.54 0.08 0.01 0.3667

              Barium ug/g 7.9 0.8 0.02 0.3667

              Beryllium ug/g 0.01 0.01 0.01 0.3667

              Boron ug/g 1 1 1 0.3667

              Cadmium ug/g 2.1 0.2 0.01 0.3667

              Chromium ug/g 0.50 0.1 0.05 0.3667

              Cobalt ug/g 1.3 0.1 0.01 0.3667

              Copper ug/g 15 2 0.05 0.3667

              Iron ug/g 630 60 2 0.3667

              Lead ug/g 0.12 0.03 0.01 0.3667

              Manganese ug/g 100 10 0.1 0.3667

              Mercury ug/g 0.037 0.01 0.005 0.3667

              Molybdenum ug/g 0.37 0.09 0.02 0.3667

              Nickel ug/g 6.9 0.7 0.05 0.3667

              Selenium ug/g 9.9 1 0.01 0.3667

              Silver ug/g 0.02 0.01 0.01 0.3667

              Strontium ug/g 4.6 0.7 0.05 0.3667

              Thallium ug/g 0.032 0.01 0.005 0.3667

              Tin ug/g 0.15 0.05 0.05 0.3667

              Titanium ug/g 1.8 0.5 0.2 0.3667

              Uranium ug/g 0.097 0.02 0.005 0.3667

              Vanadium ug/g 1.1 0.3 0.1 0.3667

              Zinc ug/g 170 20 0.5 0.3667

   Lab Section 6

              Moisture % 80.81 8 0.02 0.3667

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053320
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-9_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 400 40 2 0.4574

              Antimony ug/g 0.04 0.02 0.01 0.4574

              Arsenic ug/g 0.65 0.1 0.01 0.4574

              Barium ug/g 11 1 0.02 0.4574

              Beryllium ug/g 0.02 0.01 0.01 0.4574

              Boron ug/g 1 1 1 0.4574

              Cadmium ug/g 2.8 0.3 0.01 0.4574

              Chromium ug/g 0.77 0.2 0.05 0.4574

              Cobalt ug/g 2.1 0.2 0.01 0.4574

              Copper ug/g 16 2 0.05 0.4574

              Iron ug/g 980 100 20 0.4574

              Lead ug/g 0.20 0.03 0.01 0.4574

              Manganese ug/g 141 10 0.1 0.4574

              Mercury ug/g 0.038 0.01 0.005 0.4574

              Molybdenum ug/g 0.37 0.09 0.02 0.4574

              Nickel ug/g 8.2 0.8 0.05 0.4574

              Selenium ug/g 9.7 1 0.01 0.4574

              Silver ug/g 0.02 0.01 0.01 0.4574

              Strontium ug/g 4.9 0.7 0.05 0.4574

              Thallium ug/g 0.039 0.01 0.005 0.4574

              Tin ug/g 0.23 0.05 0.05 0.4574

              Titanium ug/g 3.2 0.8 0.2 0.4574

              Uranium ug/g 0.10 0.02 0.005 0.4574

              Vanadium ug/g 1.8 0.4 0.1 0.4574

              Zinc ug/g 200 20 0.5 0.4574

   Lab Section 6

              Moisture % 86.52 9 0.02 0.4574

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053321
Sep 07, 2019
TISSUE
09/07/2019 RG-LILC3_INV-10_2019-09-07 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 270 30 2 0.498

              Antimony ug/g 0.04 0.02 0.01 0.498

              Arsenic ug/g 0.59 0.09 0.01 0.498

              Barium ug/g 8.3 0.8 0.02 0.498

              Beryllium ug/g 0.01 0.01 0.01 0.498

              Boron ug/g <1 1 0.498

              Cadmium ug/g 2.0 0.2 0.01 0.498

              Chromium ug/g 0.56 0.1 0.05 0.498

              Cobalt ug/g 1.5 0.2 0.01 0.498

              Copper ug/g 15 2 0.05 0.498

              Iron ug/g 800 100 20 0.498

              Lead ug/g 0.15 0.04 0.01 0.498

              Manganese ug/g 121 10 0.1 0.498

              Mercury ug/g 0.042 0.01 0.005 0.498

              Molybdenum ug/g 0.35 0.09 0.02 0.498

              Nickel ug/g 6.8 0.7 0.05 0.498

              Selenium ug/g 10 1 0.1 0.498

              Silver ug/g 0.02 0.01 0.01 0.498

              Strontium ug/g 2.9 0.4 0.05 0.498

              Thallium ug/g 0.032 0.01 0.005 0.498

              Tin ug/g 0.19 0.05 0.05 0.498

              Titanium ug/g 2.1 0.5 0.2 0.498

              Uranium ug/g 0.077 0.02 0.005 0.498

              Vanadium ug/g 1.3 0.3 0.1 0.498

              Zinc ug/g 160 20 0.5 0.498

   Lab Section 6

              Moisture % 79.38 8 0.02 0.498

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053322
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-1_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 230 20 2 0.2609

              Antimony ug/g 0.02 0.01 0.01 0.2609

              Arsenic ug/g 0.60 0.09 0.01 0.2609

              Barium ug/g 7.0 0.7 0.02 0.2609

              Beryllium ug/g 0.01 0.01 0.01 0.2609

              Boron ug/g <1 1 0.2609

              Cadmium ug/g 5.5 0.6 0.01 0.2609

              Chromium ug/g 0.44 0.1 0.05 0.2609

              Cobalt ug/g 2.2 0.2 0.01 0.2609

              Copper ug/g 16 2 0.05 0.2609

              Iron ug/g 320 30 2 0.2609

              Lead ug/g 0.13 0.03 0.01 0.2609

              Manganese ug/g 115 10 0.1 0.2609

              Mercury ug/g 0.030 0.01 0.005 0.2609

              Molybdenum ug/g 0.34 0.08 0.02 0.2609

              Nickel ug/g 9.9 1 0.05 0.2609

              Selenium ug/g 7.4 0.7 0.01 0.2609

              Silver ug/g 0.03 0.02 0.01 0.2609

              Strontium ug/g 4.1 0.6 0.05 0.2609

              Thallium ug/g 0.024 0.01 0.005 0.2609

              Tin ug/g 0.06 0.05 0.05 0.2609

              Titanium ug/g 1.8 0.5 0.2 0.2609

              Uranium ug/g 0.077 0.02 0.005 0.2609

              Vanadium ug/g 0.8 0.3 0.1 0.2609

              Zinc ug/g 290 30 0.5 0.2609

   Lab Section 6

              Moisture % 89.70 9 0.02 0.2609

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053323
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-2_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 260 30 2 0.4408

              Antimony ug/g 0.02 0.01 0.01 0.4408

              Arsenic ug/g 0.51 0.08 0.01 0.4408

              Barium ug/g 8.1 0.8 0.02 0.4408

              Beryllium ug/g 0.01 0.01 0.01 0.4408

              Boron ug/g <1 1 0.4408

              Cadmium ug/g 4.7 0.5 0.01 0.4408

              Chromium ug/g 0.45 0.1 0.05 0.4408

              Cobalt ug/g 1.8 0.2 0.01 0.4408

              Copper ug/g 14 1 0.05 0.4408

              Iron ug/g 280 30 2 0.4408

              Lead ug/g 0.12 0.03 0.01 0.4408

              Manganese ug/g 103 10 0.1 0.4408

              Mercury ug/g 0.026 0.01 0.005 0.4408

              Molybdenum ug/g 0.31 0.08 0.02 0.4408

              Nickel ug/g 7.8 0.8 0.05 0.4408

              Selenium ug/g 7.0 0.7 0.01 0.4408

              Silver ug/g 0.03 0.02 0.01 0.4408

              Strontium ug/g 3.6 0.5 0.05 0.4408

              Thallium ug/g 0.022 0.01 0.005 0.4408

              Tin ug/g <0.05 0.05 0.4408

              Titanium ug/g 2.2 0.6 0.2 0.4408

              Uranium ug/g 0.070 0.02 0.005 0.4408

              Vanadium ug/g 0.8 0.3 0.1 0.4408

              Zinc ug/g 300 30 0.5 0.4408

   Lab Section 6

              Moisture % 85.57 8 0.02 0.4408

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053324
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-3_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 280 30 2 0.4298

              Antimony ug/g 0.03 0.02 0.01 0.4298

              Arsenic ug/g 0.60 0.09 0.01 0.4298

              Barium ug/g 10 1 0.02 0.4298

              Beryllium ug/g 0.01 0.01 0.01 0.4298

              Boron ug/g 1 1 1 0.4298

              Cadmium ug/g 6.8 0.7 0.01 0.4298

              Chromium ug/g 0.53 0.1 0.05 0.4298

              Cobalt ug/g 2.4 0.2 0.01 0.4298

              Copper ug/g 14 1 0.05 0.4298

              Iron ug/g 340 30 2 0.4298

              Lead ug/g 0.14 0.04 0.01 0.4298

              Manganese ug/g 123 10 0.1 0.4298

              Mercury ug/g 0.023 0.01 0.005 0.4298

              Molybdenum ug/g 0.35 0.09 0.02 0.4298

              Nickel ug/g 10 1 0.05 0.4298

              Selenium ug/g 6.6 0.7 0.01 0.4298

              Silver ug/g 0.02 0.01 0.01 0.4298

              Strontium ug/g 7.8 0.8 0.05 0.4298

              Thallium ug/g 0.029 0.01 0.005 0.4298

              Tin ug/g 0.07 0.05 0.05 0.4298

              Titanium ug/g 2.0 0.5 0.2 0.4298

              Uranium ug/g 0.086 0.02 0.005 0.4298

              Vanadium ug/g 1.0 0.2 0.1 0.4298

              Zinc ug/g 360 40 0.5 0.4298

   Lab Section 6

              Moisture % 82.35 8 0.02 0.4298

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053325
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-4_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 430 40 2 0.44

              Antimony ug/g 0.02 0.01 0.01 0.44

              Arsenic ug/g 0.60 0.09 0.01 0.44

              Barium ug/g 8.5 0.8 0.02 0.44

              Beryllium ug/g 0.02 0.01 0.01 0.44

              Boron ug/g 1 1 1 0.44

              Cadmium ug/g 5.2 0.5 0.01 0.44

              Chromium ug/g 0.73 0.2 0.05 0.44

              Cobalt ug/g 2.0 0.2 0.01 0.44

              Copper ug/g 14 1 0.05 0.44

              Iron ug/g 550 60 2 0.44

              Lead ug/g 0.22 0.03 0.01 0.44

              Manganese ug/g 118 10 0.1 0.44

              Mercury ug/g 0.023 0.01 0.005 0.44

              Molybdenum ug/g 0.31 0.08 0.02 0.44

              Nickel ug/g 8.7 0.9 0.05 0.44

              Selenium ug/g 6.3 0.6 0.01 0.44

              Silver ug/g 0.03 0.02 0.01 0.44

              Strontium ug/g 6.0 0.6 0.05 0.44

              Thallium ug/g 0.032 0.01 0.005 0.44

              Tin ug/g <0.05 0.05 0.44

              Titanium ug/g 2.3 0.6 0.2 0.44

              Uranium ug/g 0.095 0.02 0.005 0.44

              Vanadium ug/g 1.2 0.3 0.1 0.44

              Zinc ug/g 320 30 0.5 0.44

   Lab Section 6

              Moisture % 83.63 8 0.02 0.44

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 38 of 100

SRC Group # 2019-13450

Minnow Environmental Inc.

Oct 16, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053326
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-5_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 150 20 2 0.3536

              Antimony ug/g 0.02 0.01 0.01 0.3536

              Arsenic ug/g 0.60 0.09 0.01 0.3536

              Barium ug/g 5.9 0.6 0.02 0.3536

              Beryllium ug/g <0.01 0.01 0.3536

              Boron ug/g <1 1 0.3536

              Cadmium ug/g 7.6 0.8 0.01 0.3536

              Chromium ug/g 0.35 0.1 0.05 0.3536

              Cobalt ug/g 3.0 0.3 0.01 0.3536

              Copper ug/g 15 2 0.05 0.3536

              Iron ug/g 250 20 2 0.3536

              Lead ug/g 0.08 0.03 0.01 0.3536

              Manganese ug/g 111 10 0.1 0.3536

              Mercury ug/g 0.026 0.01 0.005 0.3536

              Molybdenum ug/g 0.34 0.08 0.02 0.3536

              Nickel ug/g 9.2 0.9 0.05 0.3536

              Selenium ug/g 7.0 0.7 0.01 0.3536

              Silver ug/g 0.03 0.02 0.01 0.3536

              Strontium ug/g 3.9 0.6 0.05 0.3536

              Thallium ug/g 0.027 0.01 0.005 0.3536

              Tin ug/g <0.05 0.05 0.3536

              Titanium ug/g 1.1 0.4 0.2 0.3536

              Uranium ug/g 0.068 0.02 0.005 0.3536

              Vanadium ug/g 0.6 0.2 0.1 0.3536

              Zinc ug/g 400 40 0.5 0.3536

   Lab Section 6

              Moisture % 90.30 9 0.02 0.3536

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053327
Sep 10, 2019
TISSUE
09/10/2019 RG_LIDSL_INV-6_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 220 20 2 0.334

              Antimony ug/g 0.02 0.01 0.01 0.334

              Arsenic ug/g 0.57 0.08 0.01 0.334

              Barium ug/g 7.0 0.7 0.02 0.334

              Beryllium ug/g 0.01 0.01 0.01 0.334

              Boron ug/g <1 1 0.334

              Cadmium ug/g 7.6 0.8 0.01 0.334

              Chromium ug/g 0.46 0.1 0.05 0.334

              Cobalt ug/g 2.7 0.3 0.01 0.334

              Copper ug/g 16 2 0.05 0.334

              Iron ug/g 320 30 2 0.334

              Lead ug/g 0.11 0.03 0.01 0.334

              Manganese ug/g 110 10 0.1 0.334

              Mercury ug/g 0.026 0.01 0.005 0.334

              Molybdenum ug/g 0.32 0.08 0.02 0.334

              Nickel ug/g 8.7 0.9 0.05 0.334

              Selenium ug/g 6.5 0.6 0.01 0.334

              Silver ug/g 0.03 0.02 0.01 0.334

              Strontium ug/g 4.9 0.7 0.05 0.334

              Thallium ug/g 0.028 0.01 0.005 0.334

              Tin ug/g 0.05 0.05 0.05 0.334

              Titanium ug/g 1.8 0.5 0.2 0.334

              Uranium ug/g 0.075 0.02 0.005 0.334

              Vanadium ug/g 0.8 0.3 0.1 0.334

              Zinc ug/g 420 40 0.5 0.334

   Lab Section 6

              Moisture % 90.05 9 0.02 0.334

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053328
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-3_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 30 2 0.4612

              Antimony ug/g 0.02 0.01 0.01 0.4612

              Arsenic ug/g 0.84 0.1 0.01 0.4612

              Barium ug/g 8.1 0.8 0.02 0.4612

              Beryllium ug/g <0.01 0.01 0.4612

              Boron ug/g <1 1 0.4612

              Cadmium ug/g 2.2 0.2 0.01 0.4612

              Chromium ug/g 0.41 0.1 0.05 0.4612

              Cobalt ug/g 0.34 0.05 0.01 0.4612

              Copper ug/g 12 1 0.05 0.4612

              Iron ug/g 220 20 2 0.4612

              Lead ug/g 0.11 0.03 0.01 0.4612

              Manganese ug/g 24 2 0.1 0.4612

              Mercury ug/g 0.028 0.01 0.005 0.4612

              Molybdenum ug/g 0.32 0.08 0.02 0.4612

              Nickel ug/g 2.2 0.3 0.05 0.4612

              Selenium ug/g 5.7 0.6 0.01 0.4612

              Silver ug/g 0.07 0.02 0.01 0.4612

              Strontium ug/g 5.2 0.5 0.05 0.4612

              Thallium ug/g 0.051 0.01 0.005 0.4612

              Tin ug/g <0.05 0.05 0.4612

              Titanium ug/g 1.5 0.5 0.2 0.4612

              Uranium ug/g 0.12 0.02 0.005 0.4612

              Vanadium ug/g 0.6 0.2 0.1 0.4612

              Zinc ug/g 410 40 0.5 0.4612

   Lab Section 6

              Moisture % 81.15 8 0.02 0.4612

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053329
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-4_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 200 20 2 0.2836

              Antimony ug/g 0.02 0.01 0.01 0.2836

              Arsenic ug/g 0.64 0.1 0.01 0.2836

              Barium ug/g 6.9 0.7 0.02 0.2836

              Beryllium ug/g <0.01 0.01 0.2836

              Boron ug/g <1 1 0.2836

              Cadmium ug/g 1.4 0.1 0.01 0.2836

              Chromium ug/g 0.44 0.1 0.05 0.2836

              Cobalt ug/g 0.19 0.05 0.01 0.2836

              Copper ug/g 11 1 0.05 0.2836

              Iron ug/g 180 30 2 0.2836

              Lead ug/g 0.11 0.03 0.01 0.2836

              Manganese ug/g 20 2 0.1 0.2836

              Mercury ug/g 0.024 0.01 0.005 0.2836

              Molybdenum ug/g 0.29 0.07 0.02 0.2836

              Nickel ug/g 1.8 0.3 0.05 0.2836

              Selenium ug/g 4.7 0.5 0.01 0.2836

              Silver ug/g 0.06 0.02 0.01 0.2836

              Strontium ug/g 3.8 0.6 0.05 0.2836

              Thallium ug/g 0.044 0.01 0.005 0.2836

              Tin ug/g <0.05 0.05 0.2836

              Titanium ug/g 1.8 0.5 0.2 0.2836

              Uranium ug/g 0.065 0.02 0.005 0.2836

              Vanadium ug/g 0.6 0.2 0.1 0.2836

              Zinc ug/g 250 20 0.5 0.2836

   Lab Section 6

              Moisture % 83.35 8 0.02 0.2836

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053330
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-5_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 250 20 2 0.2686

              Antimony ug/g 0.01 0.01 0.01 0.2686

              Arsenic ug/g 0.68 0.1 0.01 0.2686

              Barium ug/g 9.3 0.9 0.02 0.2686

              Beryllium ug/g <0.01 0.01 0.2686

              Boron ug/g <1 1 0.2686

              Cadmium ug/g 1.6 0.2 0.01 0.2686

              Chromium ug/g 0.53 0.1 0.05 0.2686

              Cobalt ug/g 0.27 0.04 0.01 0.2686

              Copper ug/g 13 1 0.05 0.2686

              Iron ug/g 220 20 2 0.2686

              Lead ug/g 0.12 0.03 0.01 0.2686

              Manganese ug/g 15 2 0.1 0.2686

              Mercury ug/g 0.022 0.01 0.005 0.2686

              Molybdenum ug/g 0.28 0.07 0.02 0.2686

              Nickel ug/g 1.6 0.2 0.05 0.2686

              Selenium ug/g 5.4 0.5 0.01 0.2686

              Silver ug/g 0.07 0.02 0.01 0.2686

              Strontium ug/g 6.4 0.6 0.05 0.2686

              Thallium ug/g 0.047 0.01 0.005 0.2686

              Tin ug/g <0.05 0.05 0.2686

              Titanium ug/g 2.2 0.6 0.2 0.2686

              Uranium ug/g 0.11 0.02 0.005 0.2686

              Vanadium ug/g 0.8 0.3 0.1 0.2686

              Zinc ug/g 340 30 0.5 0.2686

   Lab Section 6

              Moisture % 83.75 8 0.02 0.2686

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053331
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-6_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 280 30 2 0.3954

              Antimony ug/g 0.01 0.01 0.01 0.3954

              Arsenic ug/g 1.1 0.1 0.01 0.3954

              Barium ug/g 7.1 0.7 0.02 0.3954

              Beryllium ug/g 0.01 0.01 0.01 0.3954

              Boron ug/g <1 1 0.3954

              Cadmium ug/g 1.8 0.2 0.01 0.3954

              Chromium ug/g 0.55 0.1 0.05 0.3954

              Cobalt ug/g 0.27 0.04 0.01 0.3954

              Copper ug/g 10 1 0.05 0.3954

              Iron ug/g 230 20 2 0.3954

              Lead ug/g 0.12 0.03 0.01 0.3954

              Manganese ug/g 22 2 0.1 0.3954

              Mercury ug/g 0.021 0.01 0.005 0.3954

              Molybdenum ug/g 0.28 0.07 0.02 0.3954

              Nickel ug/g 3.0 0.4 0.05 0.3954

              Selenium ug/g 4.0 0.4 0.01 0.3954

              Silver ug/g 0.05 0.02 0.01 0.3954

              Strontium ug/g 4.8 0.7 0.05 0.3954

              Thallium ug/g 0.045 0.01 0.005 0.3954

              Tin ug/g <0.05 0.05 0.3954

              Titanium ug/g 2.5 0.6 0.2 0.3954

              Uranium ug/g 0.069 0.02 0.005 0.3954

              Vanadium ug/g 1.0 0.2 0.1 0.3954

              Zinc ug/g 290 30 0.5 0.3954

   Lab Section 6

              Moisture % 84.39 8 0.02 0.3954

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053332
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-7_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 170 20 2 0.2948

              Antimony ug/g 0.03 0.02 0.01 0.2948

              Arsenic ug/g 1.3 0.1 0.01 0.2948

              Barium ug/g 4.6 0.5 0.02 0.2948

              Beryllium ug/g 0.02 0.01 0.01 0.2948

              Boron ug/g 1 1 1 0.2948

              Cadmium ug/g 1.8 0.2 0.01 0.2948

              Chromium ug/g 0.41 0.1 0.05 0.2948

              Cobalt ug/g 0.21 0.03 0.01 0.2948

              Copper ug/g 9.9 1 0.05 0.2948

              Iron ug/g 160 20 2 0.2948

              Lead ug/g 0.25 0.04 0.01 0.2948

              Manganese ug/g 14 1 0.1 0.2948

              Mercury ug/g 0.016 0.009 0.005 0.2948

              Molybdenum ug/g 0.28 0.07 0.02 0.2948

              Nickel ug/g 3.0 0.4 0.05 0.2948

              Selenium ug/g 4.4 0.4 0.01 0.2948

              Silver ug/g 0.05 0.02 0.01 0.2948

              Strontium ug/g 4.3 0.6 0.05 0.2948

              Thallium ug/g 0.057 0.01 0.005 0.2948

              Tin ug/g <0.05 0.05 0.2948

              Titanium ug/g 1.7 0.5 0.2 0.2948

              Uranium ug/g 0.13 0.02 0.005 0.2948

              Vanadium ug/g 0.7 0.2 0.1 0.2948

              Zinc ug/g 270 30 0.5 0.2948

   Lab Section 6

              Moisture % 84.96 8 0.02 0.2948

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053333
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-8_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 340 30 2 0.2772

              Antimony ug/g 0.02 0.01 0.01 0.2772

              Arsenic ug/g 1.5 0.2 0.01 0.2772

              Barium ug/g 7.8 0.8 0.02 0.2772

              Beryllium ug/g 0.01 0.01 0.01 0.2772

              Boron ug/g 1 1 1 0.2772

              Cadmium ug/g 1.8 0.2 0.01 0.2772

              Chromium ug/g 0.72 0.2 0.05 0.2772

              Cobalt ug/g 0.28 0.04 0.01 0.2772

              Copper ug/g 10 1 0.05 0.2772

              Iron ug/g 270 30 2 0.2772

              Lead ug/g 0.22 0.03 0.01 0.2772

              Manganese ug/g 18 2 0.1 0.2772

              Mercury ug/g 0.018 0.009 0.005 0.2772

              Molybdenum ug/g 0.32 0.08 0.02 0.2772

              Nickel ug/g 4.6 0.7 0.05 0.2772

              Selenium ug/g 4.7 0.5 0.01 0.2772

              Silver ug/g 0.05 0.02 0.01 0.2772

              Strontium ug/g 5.8 0.6 0.05 0.2772

              Thallium ug/g 0.070 0.02 0.005 0.2772

              Tin ug/g <0.05 0.05 0.2772

              Titanium ug/g 3.1 0.8 0.2 0.2772

              Uranium ug/g 0.17 0.02 0.005 0.2772

              Vanadium ug/g 1.3 0.3 0.1 0.2772

              Zinc ug/g 280 30 0.5 0.2772

   Lab Section 6

              Moisture % 88.21 9 0.02 0.2772

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053334
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-9_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 370 60 5 0.2394

              Antimony ug/g 0.02 0.02 0.02 0.2394

              Arsenic ug/g 1.4 0.2 0.02 0.2394

              Barium ug/g 10 1 0.05 0.2394

              Beryllium ug/g <0.02 0.02 0.2394

              Boron ug/g <2 2 0.2394

              Cadmium ug/g 3.2 0.3 0.02 0.2394

              Chromium ug/g 0.8 0.3 0.1 0.2394

              Cobalt ug/g 0.52 0.08 0.02 0.2394

              Copper ug/g 14 1 0.1 0.2394

              Iron ug/g 300 40 5 0.2394

              Lead ug/g 0.18 0.06 0.02 0.2394

              Manganese ug/g 20 2 0.2 0.2394

              Mercury ug/g 0.02 0.01 0.01 0.2394

              Molybdenum ug/g 0.32 0.1 0.05 0.2394

              Nickel ug/g 3.7 0.6 0.1 0.2394

              Selenium ug/g 6.4 0.6 0.02 0.2394

              Silver ug/g 0.06 0.03 0.02 0.2394

              Strontium ug/g 6.0 0.9 0.1 0.2394

              Thallium ug/g 0.07 0.02 0.01 0.2394

              Tin ug/g <0.1 0.1 0.2394

              Titanium ug/g 3.4 1 0.5 0.2394

              Uranium ug/g 0.14 0.04 0.01 0.2394

              Vanadium ug/g 1.3 0.5 0.2 0.2394

              Zinc ug/g 470 50 1 0.2394

   Lab Section 6

              Moisture % 84.90 8 0.02 0.2394

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053335
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-10_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 270 30 2 0.3536

              Antimony ug/g 0.02 0.01 0.01 0.3536

              Arsenic ug/g 1.0 0.1 0.01 0.3536

              Barium ug/g 5.3 0.5 0.02 0.3536

              Beryllium ug/g 0.01 0.01 0.01 0.3536

              Boron ug/g 1 1 1 0.3536

              Cadmium ug/g 2.3 0.2 0.01 0.3536

              Chromium ug/g 0.56 0.1 0.05 0.3536

              Cobalt ug/g 0.31 0.05 0.01 0.3536

              Copper ug/g 14 1 0.05 0.3536

              Iron ug/g 220 20 2 0.3536

              Lead ug/g 0.12 0.03 0.01 0.3536

              Manganese ug/g 15 2 0.1 0.3536

              Mercury ug/g 0.026 0.01 0.005 0.3536

              Molybdenum ug/g 0.28 0.07 0.02 0.3536

              Nickel ug/g 4.2 0.6 0.05 0.3536

              Selenium ug/g 4.7 0.5 0.01 0.3536

              Silver ug/g 0.08 0.03 0.01 0.3536

              Strontium ug/g 5.6 0.6 0.05 0.3536

              Thallium ug/g 0.052 0.01 0.005 0.3536

              Tin ug/g <0.05 0.05 0.3536

              Titanium ug/g 2.4 0.6 0.2 0.3536

              Uranium ug/g 0.088 0.02 0.005 0.3536

              Vanadium ug/g 1.0 0.2 0.1 0.3536

              Zinc ug/g 380 40 0.5 0.3536

   Lab Section 6

              Moisture % 86.88 9 0.02 0.3536

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053336
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-7_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 2 0.5051

              Antimony ug/g 0.01 0.01 0.01 0.5051

              Arsenic ug/g 0.42 0.06 0.01 0.5051

              Barium ug/g 5.0 0.5 0.02 0.5051

              Beryllium ug/g <0.01 0.01 0.5051

              Boron ug/g <1 1 0.5051

              Cadmium ug/g 2.1 0.2 0.01 0.5051

              Chromium ug/g 0.23 0.1 0.05 0.5051

              Cobalt ug/g 1.5 0.2 0.01 0.5051

              Copper ug/g 12 1 0.05 0.5051

              Iron ug/g 230 20 2 0.5051

              Lead ug/g 0.07 0.02 0.01 0.5051

              Manganese ug/g 123 10 0.1 0.5051

              Mercury ug/g 0.024 0.01 0.005 0.5051

              Molybdenum ug/g 0.28 0.07 0.02 0.5051

              Nickel ug/g 4.5 0.7 0.05 0.5051

              Selenium ug/g 6.5 0.6 0.01 0.5051

              Silver ug/g 0.02 0.01 0.01 0.5051

              Strontium ug/g 1.7 0.2 0.05 0.5051

              Thallium ug/g 0.023 0.01 0.005 0.5051

              Tin ug/g <0.05 0.05 0.5051

              Titanium ug/g 1.0 0.4 0.2 0.5051

              Uranium ug/g 0.037 0.01 0.005 0.5051

              Vanadium ug/g 0.4 0.2 0.1 0.5051

              Zinc ug/g 220 20 0.5 0.5051

   Lab Section 6

              Moisture % 78.32 8 0.02 0.5051

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053337
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-8_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 500 50 2 0.4723

              Antimony ug/g 0.02 0.01 0.01 0.4723

              Arsenic ug/g 0.44 0.07 0.01 0.4723

              Barium ug/g 6.7 0.7 0.02 0.4723

              Beryllium ug/g 0.02 0.01 0.01 0.4723

              Boron ug/g 1 1 1 0.4723

              Cadmium ug/g 2.3 0.2 0.01 0.4723

              Chromium ug/g 0.36 0.1 0.05 0.4723

              Cobalt ug/g 1.5 0.2 0.01 0.4723

              Copper ug/g 12 1 0.05 0.4723

              Iron ug/g 380 40 2 0.4723

              Lead ug/g 0.18 0.04 0.01 0.4723

              Manganese ug/g 141 10 0.1 0.4723

              Mercury ug/g 0.024 0.01 0.005 0.4723

              Molybdenum ug/g 0.30 0.08 0.02 0.4723

              Nickel ug/g 5.0 0.5 0.05 0.4723

              Selenium ug/g 6.1 0.6 0.01 0.4723

              Silver ug/g 0.02 0.01 0.01 0.4723

              Strontium ug/g 2.0 0.3 0.05 0.4723

              Thallium ug/g 0.034 0.01 0.005 0.4723

              Tin ug/g <0.05 0.05 0.4723

              Titanium ug/g 1.3 0.4 0.2 0.4723

              Uranium ug/g 0.044 0.01 0.005 0.4723

              Vanadium ug/g 0.6 0.2 0.1 0.4723

              Zinc ug/g 190 20 0.5 0.4723

   Lab Section 6

              Moisture % 77.36 8 0.02 0.4723

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053338
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-9_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 2 0.5007

              Antimony ug/g 0.02 0.01 0.01 0.5007

              Arsenic ug/g 0.46 0.07 0.01 0.5007

              Barium ug/g 5.7 0.6 0.02 0.5007

              Beryllium ug/g <0.01 0.01 0.5007

              Boron ug/g <1 1 0.5007

              Cadmium ug/g 2.0 0.2 0.01 0.5007

              Chromium ug/g 0.27 0.1 0.05 0.5007

              Cobalt ug/g 1.4 0.1 0.01 0.5007

              Copper ug/g 11 1 0.05 0.5007

              Iron ug/g 260 30 2 0.5007

              Lead ug/g 0.07 0.02 0.01 0.5007

              Manganese ug/g 131 10 0.1 0.5007

              Mercury ug/g 0.028 0.01 0.005 0.5007

              Molybdenum ug/g 0.29 0.07 0.02 0.5007

              Nickel ug/g 5.1 0.5 0.05 0.5007

              Selenium ug/g 6.4 0.6 0.01 0.5007

              Silver ug/g 0.02 0.01 0.01 0.5007

              Strontium ug/g 2.0 0.3 0.05 0.5007

              Thallium ug/g 0.025 0.01 0.005 0.5007

              Tin ug/g 0.06 0.05 0.05 0.5007

              Titanium ug/g 1.0 0.4 0.2 0.5007

              Uranium ug/g 0.045 0.01 0.005 0.5007

              Vanadium ug/g 0.5 0.2 0.1 0.5007

              Zinc ug/g 210 20 0.5 0.5007

   Lab Section 6

              Moisture % 77.33 8 0.02 0.5007

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053339
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-10_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 110 20 2 0.5037

              Antimony ug/g 0.02 0.01 0.01 0.5037

              Arsenic ug/g 0.42 0.06 0.01 0.5037

              Barium ug/g 5.5 0.6 0.02 0.5037

              Beryllium ug/g <0.01 0.01 0.5037

              Boron ug/g <1 1 0.5037

              Cadmium ug/g 3.1 0.3 0.01 0.5037

              Chromium ug/g 0.24 0.1 0.05 0.5037

              Cobalt ug/g 1.8 0.2 0.01 0.5037

              Copper ug/g 13 1 0.05 0.5037

              Iron ug/g 280 30 2 0.5037

              Lead ug/g 0.07 0.02 0.01 0.5037

              Manganese ug/g 132 10 0.1 0.5037

              Mercury ug/g 0.024 0.01 0.005 0.5037

              Molybdenum ug/g 0.32 0.08 0.02 0.5037

              Nickel ug/g 5.1 0.5 0.05 0.5037

              Selenium ug/g 6.3 0.6 0.01 0.5037

              Silver ug/g 0.02 0.01 0.01 0.5037

              Strontium ug/g 3.0 0.4 0.05 0.5037

              Thallium ug/g 0.029 0.01 0.005 0.5037

              Tin ug/g 0.05 0.05 0.05 0.5037

              Titanium ug/g 1.0 0.4 0.2 0.5037

              Uranium ug/g 0.049 0.01 0.005 0.5037

              Vanadium ug/g 0.5 0.2 0.1 0.5037

              Zinc ug/g 240 20 0.5 0.5037

   Lab Section 6

              Moisture % 78.09 8 0.02 0.5037

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053340
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-1_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 260 40 5 0.2001

              Antimony ug/g 0.05 0.03 0.02 0.2001

              Arsenic ug/g 1.7 0.2 0.02 0.2001

              Barium ug/g 6.8 0.7 0.05 0.2001

              Beryllium ug/g <0.02 0.02 0.2001

              Boron ug/g <2 2 0.2001

              Cadmium ug/g 0.90 0.1 0.02 0.2001

              Chromium ug/g 0.9 0.3 0.1 0.2001

              Cobalt ug/g 0.23 0.06 0.02 0.2001

              Copper ug/g 10 1 0.1 0.2001

              Iron ug/g 250 40 5 0.2001

              Lead ug/g 0.22 0.06 0.02 0.2001

              Manganese ug/g 14 2 0.2 0.2001

              Mercury ug/g 0.01 0.01 0.01 0.2001

              Molybdenum ug/g 0.34 0.1 0.05 0.2001

              Nickel ug/g 6.5 1 0.1 0.2001

              Selenium ug/g 4.7 0.5 0.02 0.2001

              Silver ug/g 0.05 0.03 0.02 0.2001

              Strontium ug/g 5.5 0.8 0.1 0.2001

              Thallium ug/g 0.06 0.02 0.01 0.2001

              Tin ug/g <0.1 0.1 0.2001

              Titanium ug/g 3.4 1 0.5 0.2001

              Uranium ug/g 0.20 0.03 0.01 0.2001

              Vanadium ug/g 2.4 0.6 0.2 0.2001

              Zinc ug/g 240 20 1 0.2001

   Lab Section 6

              Moisture % 85.36 8 0.02 0.2001

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053341
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-2_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 5 0.1776

              Antimony ug/g 0.02 0.02 0.02 0.1776

              Arsenic ug/g 1.1 0.2 0.02 0.1776

              Barium ug/g 4.8 0.7 0.05 0.1776

              Beryllium ug/g <0.02 0.02 0.1776

              Boron ug/g <2 2 0.1776

              Cadmium ug/g 0.67 0.1 0.02 0.1776

              Chromium ug/g 0.4 0.2 0.1 0.1776

              Cobalt ug/g 0.15 0.02 0.02 0.1776

              Copper ug/g 10 1 0.1 0.1776

              Iron ug/g 140 20 5 0.1776

              Lead ug/g 0.10 0.04 0.02 0.1776

              Manganese ug/g 12 2 0.2 0.1776

              Mercury ug/g 0.02 0.01 0.01 0.1776

              Molybdenum ug/g 0.23 0.1 0.05 0.1776

              Nickel ug/g 3.9 0.6 0.1 0.1776

              Selenium ug/g 4.0 0.4 0.02 0.1776

              Silver ug/g 0.06 0.03 0.02 0.1776

              Strontium ug/g 4.4 0.7 0.1 0.1776

              Thallium ug/g 0.04 0.02 0.01 0.1776

              Tin ug/g <0.1 0.1 0.1776

              Titanium ug/g 1.6 0.7 0.5 0.1776

              Uranium ug/g 0.07 0.02 0.01 0.1776

              Vanadium ug/g 1.1 0.4 0.2 0.1776

              Zinc ug/g 230 20 1 0.1776

   Lab Section 6

              Moisture % 84.84 8 0.02 0.1776

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053342
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-3_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 220 20 2 0.2879

              Antimony ug/g 0.04 0.02 0.01 0.2879

              Arsenic ug/g 1.6 0.2 0.01 0.2879

              Barium ug/g 6.9 0.7 0.02 0.2879

              Beryllium ug/g 0.01 0.01 0.01 0.2879

              Boron ug/g <1 1 0.2879

              Cadmium ug/g 0.74 0.1 0.01 0.2879

              Chromium ug/g 0.76 0.2 0.05 0.2879

              Cobalt ug/g 0.26 0.04 0.01 0.2879

              Copper ug/g 11 1 0.05 0.2879

              Iron ug/g 220 20 2 0.2879

              Lead ug/g 0.30 0.04 0.01 0.2879

              Manganese ug/g 12 1 0.1 0.2879

              Mercury ug/g 0.018 0.009 0.005 0.2879

              Molybdenum ug/g 0.33 0.08 0.02 0.2879

              Nickel ug/g 5.6 0.6 0.05 0.2879

              Selenium ug/g 4.3 0.4 0.01 0.2879

              Silver ug/g 0.06 0.02 0.01 0.2879

              Strontium ug/g 6.6 0.7 0.05 0.2879

              Thallium ug/g 0.046 0.01 0.005 0.2879

              Tin ug/g <0.05 0.05 0.2879

              Titanium ug/g 2.3 0.6 0.2 0.2879

              Uranium ug/g 0.14 0.02 0.005 0.2879

              Vanadium ug/g 2.4 0.4 0.1 0.2879

              Zinc ug/g 260 30 0.5 0.2879

   Lab Section 6

              Moisture % 87.75 9 0.02 0.2879

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053343
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-4_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 200 30 5 0.2416

              Antimony ug/g 0.04 0.03 0.02 0.2416

              Arsenic ug/g 1.2 0.2 0.02 0.2416

              Barium ug/g 5.1 0.5 0.05 0.2416

              Beryllium ug/g <0.02 0.02 0.2416

              Boron ug/g <2 2 0.2416

              Cadmium ug/g 0.99 0.1 0.02 0.2416

              Chromium ug/g 0.6 0.2 0.1 0.2416

              Cobalt ug/g 0.32 0.08 0.02 0.2416

              Copper ug/g 13 1 0.1 0.2416

              Iron ug/g 190 30 5 0.2416

              Lead ug/g 0.18 0.06 0.02 0.2416

              Manganese ug/g 12 2 0.2 0.2416

              Mercury ug/g 0.02 0.01 0.01 0.2416

              Molybdenum ug/g 0.31 0.1 0.05 0.2416

              Nickel ug/g 5.1 0.8 0.1 0.2416

              Selenium ug/g 5.5 0.6 0.02 0.2416

              Silver ug/g 0.06 0.03 0.02 0.2416

              Strontium ug/g 5.3 0.8 0.1 0.2416

              Thallium ug/g 0.05 0.02 0.01 0.2416

              Tin ug/g <0.1 0.1 0.2416

              Titanium ug/g 2.0 0.8 0.5 0.2416

              Uranium ug/g 0.13 0.03 0.01 0.2416

              Vanadium ug/g 1.9 0.6 0.2 0.2416

              Zinc ug/g 350 40 1 0.2416

   Lab Section 6

              Moisture % 87.92 9 0.02 0.2416

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053344
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-5_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 280 40 5 0.2306

              Antimony ug/g 0.07 0.04 0.02 0.2306

              Arsenic ug/g 1.6 0.2 0.02 0.2306

              Barium ug/g 14 1 0.05 0.2306

              Beryllium ug/g <0.02 0.02 0.2306

              Boron ug/g <2 2 0.2306

              Cadmium ug/g 1.1 0.2 0.02 0.2306

              Chromium ug/g 1.0 0.2 0.1 0.2306

              Cobalt ug/g 0.41 0.06 0.02 0.2306

              Copper ug/g 12 1 0.1 0.2306

              Iron ug/g 280 40 5 0.2306

              Lead ug/g 0.35 0.09 0.02 0.2306

              Manganese ug/g 28 3 0.2 0.2306

              Mercury ug/g 0.02 0.01 0.01 0.2306

              Molybdenum ug/g 0.43 0.1 0.05 0.2306

              Nickel ug/g 6.5 1 0.1 0.2306

              Selenium ug/g 5.4 0.5 0.02 0.2306

              Silver ug/g 0.06 0.03 0.02 0.2306

              Strontium ug/g 7.6 1 0.1 0.2306

              Thallium ug/g 0.06 0.02 0.01 0.2306

              Tin ug/g <0.1 0.1 0.2306

              Titanium ug/g 3.0 1 0.5 0.2306

              Uranium ug/g 0.25 0.04 0.01 0.2306

              Vanadium ug/g 3.6 0.9 0.2 0.2306

              Zinc ug/g 360 40 1 0.2306

   Lab Section 6

              Moisture % 87.14 9 0.02 0.2306

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053345
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-6_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 410 60 5 0.2424

              Antimony ug/g 0.07 0.04 0.02 0.2424

              Arsenic ug/g 1.8 0.3 0.02 0.2424

              Barium ug/g 14 1 0.05 0.2424

              Beryllium ug/g <0.02 0.02 0.2424

              Boron ug/g <2 2 0.2424

              Cadmium ug/g 1.2 0.2 0.02 0.2424

              Chromium ug/g 1.2 0.3 0.1 0.2424

              Cobalt ug/g 0.46 0.07 0.02 0.2424

              Copper ug/g 12 1 0.1 0.2424

              Iron ug/g 310 50 5 0.2424

              Lead ug/g 0.30 0.08 0.02 0.2424

              Manganese ug/g 26 3 0.2 0.2424

              Mercury ug/g 0.02 0.01 0.01 0.2424

              Molybdenum ug/g 0.44 0.1 0.05 0.2424

              Nickel ug/g 5.7 0.8 0.1 0.2424

              Selenium ug/g 6.0 0.6 0.02 0.2424

              Silver ug/g 0.06 0.03 0.02 0.2424

              Strontium ug/g 7.0 1 0.1 0.2424

              Thallium ug/g 0.06 0.02 0.01 0.2424

              Tin ug/g <0.1 0.1 0.2424

              Titanium ug/g 4.4 1 0.5 0.2424

              Uranium ug/g 0.22 0.03 0.01 0.2424

              Vanadium ug/g 4.1 0.6 0.2 0.2424

              Zinc ug/g 370 40 1 0.2424

   Lab Section 6

              Moisture % 87.38 9 0.02 0.2424

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053346
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-7_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 220 30 5 0.2103

              Antimony ug/g 0.04 0.03 0.02 0.2103

              Arsenic ug/g 1.1 0.2 0.02 0.2103

              Barium ug/g 5.0 0.5 0.05 0.2103

              Beryllium ug/g <0.02 0.02 0.2103

              Boron ug/g <2 2 0.2103

              Cadmium ug/g 1.2 0.2 0.02 0.2103

              Chromium ug/g 0.7 0.2 0.1 0.2103

              Cobalt ug/g 0.42 0.06 0.02 0.2103

              Copper ug/g 12 1 0.1 0.2103

              Iron ug/g 180 30 5 0.2103

              Lead ug/g 0.15 0.05 0.02 0.2103

              Manganese ug/g 10 2 0.2 0.2103

              Mercury ug/g 0.02 0.01 0.01 0.2103

              Molybdenum ug/g 0.30 0.1 0.05 0.2103

              Nickel ug/g 4.0 0.6 0.1 0.2103

              Selenium ug/g 4.9 0.5 0.02 0.2103

              Silver ug/g 0.06 0.03 0.02 0.2103

              Strontium ug/g 4.7 0.7 0.1 0.2103

              Thallium ug/g 0.04 0.02 0.01 0.2103

              Tin ug/g <0.1 0.1 0.2103

              Titanium ug/g 2.6 0.9 0.5 0.2103

              Uranium ug/g 0.12 0.03 0.01 0.2103

              Vanadium ug/g 2.0 0.5 0.2 0.2103

              Zinc ug/g 440 40 1 0.2103

   Lab Section 6

              Moisture % 83.36 8 0.02 0.2103

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053347
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-8_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 360 40 2 0.261

              Antimony ug/g 0.07 0.02 0.01 0.261

              Arsenic ug/g 1.4 0.1 0.01 0.261

              Barium ug/g 8.6 0.9 0.02 0.261

              Beryllium ug/g 0.02 0.01 0.01 0.261

              Boron ug/g 1 1 1 0.261

              Cadmium ug/g 1.2 0.1 0.01 0.261

              Chromium ug/g 1.1 0.2 0.05 0.261

              Cobalt ug/g 0.44 0.07 0.01 0.261

              Copper ug/g 13 1 0.05 0.261

              Iron ug/g 300 30 2 0.261

              Lead ug/g 0.30 0.04 0.01 0.261

              Manganese ug/g 16 2 0.1 0.261

              Mercury ug/g 0.021 0.01 0.005 0.261

              Molybdenum ug/g 0.41 0.06 0.02 0.261

              Nickel ug/g 4.5 0.7 0.05 0.261

              Selenium ug/g 6.8 0.7 0.01 0.261

              Silver ug/g 0.07 0.02 0.01 0.261

              Strontium ug/g 6.3 0.6 0.05 0.261

              Thallium ug/g 0.052 0.01 0.005 0.261

              Tin ug/g <0.05 0.05 0.261

              Titanium ug/g 4.2 0.6 0.2 0.261

              Uranium ug/g 0.23 0.03 0.005 0.261

              Vanadium ug/g 3.9 0.6 0.1 0.261

              Zinc ug/g 380 40 0.5 0.261

   Lab Section 6

              Moisture % 86.70 9 0.02 0.261

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053348
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-9_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 320 50 5 0.2311

              Antimony ug/g 0.06 0.03 0.02 0.2311

              Arsenic ug/g 1.6 0.2 0.02 0.2311

              Barium ug/g 13 1 0.05 0.2311

              Beryllium ug/g <0.02 0.02 0.2311

              Boron ug/g <2 2 0.2311

              Cadmium ug/g 1.3 0.2 0.02 0.2311

              Chromium ug/g 1.1 0.3 0.1 0.2311

              Cobalt ug/g 0.55 0.08 0.02 0.2311

              Copper ug/g 12 1 0.1 0.2311

              Iron ug/g 270 40 5 0.2311

              Lead ug/g 0.27 0.07 0.02 0.2311

              Manganese ug/g 22 2 0.2 0.2311

              Mercury ug/g 0.02 0.01 0.01 0.2311

              Molybdenum ug/g 0.41 0.1 0.05 0.2311

              Nickel ug/g 6.0 0.9 0.1 0.2311

              Selenium ug/g 5.8 0.6 0.02 0.2311

              Silver ug/g 0.06 0.03 0.02 0.2311

              Strontium ug/g 6.5 1 0.1 0.2311

              Thallium ug/g 0.06 0.02 0.01 0.2311

              Tin ug/g <0.1 0.1 0.2311

              Titanium ug/g 4.2 1 0.5 0.2311

              Uranium ug/g 0.22 0.03 0.01 0.2311

              Vanadium ug/g 3.4 0.8 0.2 0.2311

              Zinc ug/g 430 40 1 0.2311

   Lab Section 6

              Moisture % 86.70 9 0.02 0.2311

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053349
Sep 06, 2019
TISSUE
09/06/2019 RG_LI24_INV-10_2019-09-06 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 520 50 5 0.1999

              Antimony ug/g 0.10 0.04 0.02 0.1999

              Arsenic ug/g 2.2 0.2 0.02 0.1999

              Barium ug/g 15 2 0.05 0.1999

              Beryllium ug/g 0.02 0.02 0.02 0.1999

              Boron ug/g <2 2 0.1999

              Cadmium ug/g 1.6 0.2 0.02 0.1999

              Chromium ug/g 1.7 0.4 0.1 0.1999

              Cobalt ug/g 0.68 0.1 0.02 0.1999

              Copper ug/g 11 1 0.1 0.1999

              Iron ug/g 450 70 5 0.1999

              Lead ug/g 0.43 0.06 0.02 0.1999

              Manganese ug/g 24 2 0.2 0.1999

              Mercury ug/g 0.02 0.01 0.01 0.1999

              Molybdenum ug/g 0.58 0.1 0.05 0.1999

              Nickel ug/g 6.9 1 0.1 0.1999

              Selenium ug/g 6.5 0.6 0.02 0.1999

              Silver ug/g 0.06 0.03 0.02 0.1999

              Strontium ug/g 8.5 1 0.1 0.1999

              Thallium ug/g 0.06 0.02 0.01 0.1999

              Tin ug/g <0.1 0.1 0.1999

              Titanium ug/g 5.9 1 0.5 0.1999

              Uranium ug/g 0.27 0.04 0.01 0.1999

              Vanadium ug/g 6.0 0.9 0.2 0.1999

              Zinc ug/g 400 40 1 0.1999

   Lab Section 6

              Moisture % 87.27 9 0.02 0.1999

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053350
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-1_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 220 20 2 0.3732

              Antimony ug/g 0.02 0.01 0.01 0.3732

              Arsenic ug/g 0.92 0.1 0.01 0.3732

              Barium ug/g 6.5 0.6 0.02 0.3732

              Beryllium ug/g <0.01 0.01 0.3732

              Boron ug/g 2 1 1 0.3732

              Cadmium ug/g 1.5 0.2 0.01 0.3732

              Chromium ug/g 0.62 0.2 0.05 0.3732

              Cobalt ug/g 0.20 0.03 0.01 0.3732

              Copper ug/g 13 1 0.05 0.3732

              Iron ug/g 190 30 2 0.3732

              Lead ug/g 0.10 0.02 0.01 0.3732

              Manganese ug/g 17 2 0.1 0.3732

              Mercury ug/g 0.022 0.01 0.005 0.3732

              Molybdenum ug/g 0.29 0.07 0.02 0.3732

              Nickel ug/g 2.5 0.4 0.05 0.3732

              Selenium ug/g 5.5 0.6 0.01 0.3732

              Silver ug/g 0.05 0.02 0.01 0.3732

              Strontium ug/g 3.5 0.5 0.05 0.3732

              Thallium ug/g 0.044 0.01 0.005 0.3732

              Tin ug/g <0.05 0.05 0.3732

              Titanium ug/g 2.5 0.6 0.2 0.3732

              Uranium ug/g 0.10 0.02 0.005 0.3732

              Vanadium ug/g 0.8 0.3 0.1 0.3732

              Zinc ug/g 270 30 0.5 0.3732

   Lab Section 6

              Moisture % 84.55 8 0.02 0.3732

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053351
Sep 09, 2019
TISSUE
09/09/2019 RG_SLINE_INV-2_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 200 20 2 0.3459

              Antimony ug/g 0.02 0.01 0.01 0.3459

              Arsenic ug/g 0.90 0.1 0.01 0.3459

              Barium ug/g 7.1 0.7 0.02 0.3459

              Beryllium ug/g <0.01 0.01 0.3459

              Boron ug/g 1 1 1 0.3459

              Cadmium ug/g 1.7 0.2 0.01 0.3459

              Chromium ug/g 0.47 0.1 0.05 0.3459

              Cobalt ug/g 0.21 0.03 0.01 0.3459

              Copper ug/g 12 1 0.05 0.3459

              Iron ug/g 150 20 2 0.3459

              Lead ug/g 0.10 0.02 0.01 0.3459

              Manganese ug/g 20 2 0.1 0.3459

              Mercury ug/g 0.020 0.01 0.005 0.3459

              Molybdenum ug/g 0.32 0.08 0.02 0.3459

              Nickel ug/g 2.5 0.4 0.05 0.3459

              Selenium ug/g 5.5 0.6 0.01 0.3459

              Silver ug/g 0.05 0.02 0.01 0.3459

              Strontium ug/g 3.3 0.5 0.05 0.3459

              Thallium ug/g 0.042 0.01 0.005 0.3459

              Tin ug/g <0.05 0.05 0.3459

              Titanium ug/g 2.4 0.6 0.2 0.3459

              Uranium ug/g 0.21 0.03 0.005 0.3459

              Vanadium ug/g 0.8 0.3 0.1 0.3459

              Zinc ug/g 270 30 0.5 0.3459

   Lab Section 6

              Moisture % 84.23 8 0.02 0.3459

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053352
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-9_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 530 50 5 0.0871

              Antimony ug/g 0.02 0.02 0.02 0.0871

              Arsenic ug/g 0.49 0.05 0.05 0.0871

              Barium ug/g 8.9 2 0.5 0.0871

              Beryllium ug/g <0.02 0.02 0.0871

              Boron ug/g <5 5 0.0871

              Cadmium ug/g 2.6 0.3 0.02 0.0871

              Chromium ug/g 0.7 0.6 0.5 0.0871

              Cobalt ug/g 0.6 0.5 0.5 0.0871

              Copper ug/g 19 3 0.5 0.0871

              Iron ug/g 260 40 5 0.0871

              Lead ug/g 0.23 0.1 0.05 0.0871

              Manganese ug/g 19 3 0.5 0.0871

              Mercury ug/g 0.04 0.02 0.01 0.0871

              Molybdenum ug/g 0.29 0.1 0.05 0.0871

              Nickel ug/g 3.0 0.5 0.5 0.0871

              Selenium ug/g 12 1 0.05 0.0871

              Silver ug/g 0.03 0.02 0.02 0.0871

              Strontium ug/g 3.5 0.5 0.1 0.0871

              Thallium ug/g 0.03 0.02 0.01 0.0871

              Tin ug/g <0.2 0.2 0.0871

              Titanium ug/g 4.0 1 0.5 0.0871

              Uranium ug/g 0.05 0.03 0.02 0.0871

              Vanadium ug/g 1.4 0.5 0.2 0.0871

              Zinc ug/g 130 20 5 0.0871

   Lab Section 6

              Moisture % 79.22 8 0.02 0.0871

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053353
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-10_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 680 70 5 0.1474

              Antimony ug/g 0.06 0.03 0.02 0.1474

              Arsenic ug/g 1.1 0.2 0.02 0.1474

              Barium ug/g 14 1 0.05 0.1474

              Beryllium ug/g 0.02 0.02 0.02 0.1474

              Boron ug/g 2 2 2 0.1474

              Cadmium ug/g 9.0 0.9 0.02 0.1474

              Chromium ug/g 1.0 0.2 0.1 0.1474

              Cobalt ug/g 5.7 0.6 0.02 0.1474

              Copper ug/g 34 3 0.1 0.1474

              Iron ug/g 280 40 5 0.1474

              Lead ug/g 0.28 0.07 0.02 0.1474

              Manganese ug/g 17 2 0.2 0.1474

              Mercury ug/g 0.04 0.02 0.01 0.1474

              Molybdenum ug/g 0.36 0.1 0.05 0.1474

              Nickel ug/g 5.0 0.8 0.1 0.1474

              Selenium ug/g 6.2 0.6 0.02 0.1474

              Silver ug/g 0.03 0.02 0.02 0.1474

              Strontium ug/g 8.8 1 0.1 0.1474

              Thallium ug/g 0.05 0.02 0.01 0.1474

              Tin ug/g <0.1 0.1 0.1474

              Titanium ug/g 6.5 2 0.5 0.1474

              Uranium ug/g 0.10 0.02 0.01 0.1474

              Vanadium ug/g 2.1 0.5 0.2 0.1474

              Zinc ug/g 260 30 1 0.1474

   Lab Section 6

              Moisture % 81.22 8 0.02 0.1474

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053354
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-1_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 20 2 0.3731

              Antimony ug/g 0.02 0.01 0.01 0.3731

              Arsenic ug/g 0.43 0.06 0.01 0.3731

              Barium ug/g 7.4 0.7 0.02 0.3731

              Beryllium ug/g <0.01 0.01 0.3731

              Boron ug/g <1 1 0.3731

              Cadmium ug/g 1.6 0.2 0.01 0.3731

              Chromium ug/g 0.31 0.1 0.05 0.3731

              Cobalt ug/g 1.2 0.1 0.01 0.3731

              Copper ug/g 14 1 0.05 0.3731

              Iron ug/g 280 30 2 0.3731

              Lead ug/g 0.08 0.03 0.01 0.3731

              Manganese ug/g 133 10 0.1 0.3731

              Mercury ug/g 0.023 0.01 0.005 0.3731

              Molybdenum ug/g 0.30 0.08 0.02 0.3731

              Nickel ug/g 5.4 0.5 0.05 0.3731

              Selenium ug/g 7.0 0.7 0.01 0.3731

              Silver ug/g 0.02 0.01 0.01 0.3731

              Strontium ug/g 2.7 0.4 0.05 0.3731

              Thallium ug/g 0.028 0.01 0.005 0.3731

              Tin ug/g <0.05 0.05 0.3731

              Titanium ug/g 1.5 0.5 0.2 0.3731

              Uranium ug/g 0.050 0.01 0.005 0.3731

              Vanadium ug/g 0.6 0.2 0.1 0.3731

              Zinc ug/g 180 20 0.5 0.3731

   Lab Section 6

              Moisture % 76.97 8 0.02 0.3731

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053355
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-2_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 2 0.3661

              Antimony ug/g 0.01 0.01 0.01 0.3661

              Arsenic ug/g 0.33 0.05 0.01 0.3661

              Barium ug/g 4.7 0.5 0.02 0.3661

              Beryllium ug/g <0.01 0.01 0.3661

              Boron ug/g <1 1 0.3661

              Cadmium ug/g 1.7 0.2 0.01 0.3661

              Chromium ug/g 0.24 0.1 0.05 0.3661

              Cobalt ug/g 0.92 0.1 0.01 0.3661

              Copper ug/g 10 1 0.05 0.3661

              Iron ug/g 210 20 2 0.3661

              Lead ug/g 0.06 0.02 0.01 0.3661

              Manganese ug/g 104 10 0.1 0.3661

              Mercury ug/g 0.024 0.01 0.005 0.3661

              Molybdenum ug/g 0.27 0.07 0.02 0.3661

              Nickel ug/g 3.9 0.6 0.05 0.3661

              Selenium ug/g 5.8 0.6 0.01 0.3661

              Silver ug/g 0.03 0.02 0.01 0.3661

              Strontium ug/g 2.5 0.4 0.05 0.3661

              Thallium ug/g 0.021 0.01 0.005 0.3661

              Tin ug/g <0.05 0.05 0.3661

              Titanium ug/g 1.3 0.4 0.2 0.3661

              Uranium ug/g 0.034 0.01 0.005 0.3661

              Vanadium ug/g 0.4 0.2 0.1 0.3661

              Zinc ug/g 150 20 0.5 0.3661

   Lab Section 6

              Moisture % 79.02 8 0.02 0.3661

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053356
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-3_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 20 2 0.4111

              Antimony ug/g 0.02 0.01 0.01 0.4111

              Arsenic ug/g 0.38 0.06 0.01 0.4111

              Barium ug/g 5.4 0.5 0.02 0.4111

              Beryllium ug/g <0.01 0.01 0.4111

              Boron ug/g <1 1 0.4111

              Cadmium ug/g 2.2 0.2 0.01 0.4111

              Chromium ug/g 0.25 0.1 0.05 0.4111

              Cobalt ug/g 1.2 0.1 0.01 0.4111

              Copper ug/g 10 1 0.05 0.4111

              Iron ug/g 230 20 2 0.4111

              Lead ug/g 0.07 0.02 0.01 0.4111

              Manganese ug/g 111 10 0.1 0.4111

              Mercury ug/g 0.024 0.01 0.005 0.4111

              Molybdenum ug/g 0.24 0.06 0.02 0.4111

              Nickel ug/g 3.8 0.6 0.05 0.4111

              Selenium ug/g 6.6 0.7 0.01 0.4111

              Silver ug/g 0.01 0.01 0.01 0.4111

              Strontium ug/g 2.8 0.4 0.05 0.4111

              Thallium ug/g 0.025 0.01 0.005 0.4111

              Tin ug/g 0.05 0.05 0.05 0.4111

              Titanium ug/g 1.2 0.4 0.2 0.4111

              Uranium ug/g 0.047 0.01 0.005 0.4111

              Vanadium ug/g 0.4 0.2 0.1 0.4111

              Zinc ug/g 220 20 0.5 0.4111

   Lab Section 6

              Moisture % 79.04 8 0.02 0.4111

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053357
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-4_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 300 30 2 0.5023

              Antimony ug/g 0.02 0.01 0.01 0.5023

              Arsenic ug/g 0.42 0.06 0.01 0.5023

              Barium ug/g 6.2 0.6 0.02 0.5023

              Beryllium ug/g 0.01 0.01 0.01 0.5023

              Boron ug/g <1 1 0.5023

              Cadmium ug/g 1.3 0.1 0.01 0.5023

              Chromium ug/g 0.44 0.1 0.05 0.5023

              Cobalt ug/g 0.88 0.1 0.01 0.5023

              Copper ug/g 11 1 0.05 0.5023

              Iron ug/g 310 30 2 0.5023

              Lead ug/g 0.09 0.03 0.01 0.5023

              Manganese ug/g 106 10 0.1 0.5023

              Mercury ug/g 0.021 0.01 0.005 0.5023

              Molybdenum ug/g 0.26 0.06 0.02 0.5023

              Nickel ug/g 4.8 0.7 0.05 0.5023

              Selenium ug/g 7.2 0.7 0.01 0.5023

              Silver ug/g 0.02 0.01 0.01 0.5023

              Strontium ug/g 2.2 0.3 0.05 0.5023

              Thallium ug/g 0.021 0.01 0.005 0.5023

              Tin ug/g <0.05 0.05 0.5023

              Titanium ug/g 2.0 0.5 0.2 0.5023

              Uranium ug/g 0.043 0.01 0.005 0.5023

              Vanadium ug/g 0.9 0.3 0.1 0.5023

              Zinc ug/g 160 20 0.5 0.5023

   Lab Section 6

              Moisture % 77.95 8 0.02 0.5023

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053358
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-5_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 88 10 2 0.4015

              Antimony ug/g 0.01 0.01 0.01 0.4015

              Arsenic ug/g 0.37 0.06 0.01 0.4015

              Barium ug/g 3.8 0.4 0.02 0.4015

              Beryllium ug/g <0.01 0.01 0.4015

              Boron ug/g <1 1 0.4015

              Cadmium ug/g 2.3 0.2 0.01 0.4015

              Chromium ug/g 0.17 0.09 0.05 0.4015

              Cobalt ug/g 1.2 0.1 0.01 0.4015

              Copper ug/g 11 1 0.05 0.4015

              Iron ug/g 180 30 2 0.4015

              Lead ug/g 0.05 0.02 0.01 0.4015

              Manganese ug/g 97 10 0.1 0.4015

              Mercury ug/g 0.024 0.01 0.005 0.4015

              Molybdenum ug/g 0.27 0.07 0.02 0.4015

              Nickel ug/g 3.9 0.6 0.05 0.4015

              Selenium ug/g 6.5 0.6 0.01 0.4015

              Silver ug/g 0.02 0.01 0.01 0.4015

              Strontium ug/g 1.6 0.2 0.05 0.4015

              Thallium ug/g 0.023 0.01 0.005 0.4015

              Tin ug/g <0.05 0.05 0.4015

              Titanium ug/g 0.8 0.3 0.2 0.4015

              Uranium ug/g 0.028 0.01 0.005 0.4015

              Vanadium ug/g 0.3 0.2 0.1 0.4015

              Zinc ug/g 180 20 0.5 0.4015

   Lab Section 6

              Moisture % 78.75 8 0.02 0.4015

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053359
Sep 05, 2019
TISSUE
09/05/2019 RG_LISP24_INV-6_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 2 0.4594

              Antimony ug/g 0.02 0.01 0.01 0.4594

              Arsenic ug/g 0.40 0.06 0.01 0.4594

              Barium ug/g 5.1 0.5 0.02 0.4594

              Beryllium ug/g <0.01 0.01 0.4594

              Boron ug/g <1 1 0.4594

              Cadmium ug/g 2.1 0.2 0.01 0.4594

              Chromium ug/g 0.26 0.1 0.05 0.4594

              Cobalt ug/g 1.3 0.1 0.01 0.4594

              Copper ug/g 12 1 0.05 0.4594

              Iron ug/g 250 20 2 0.4594

              Lead ug/g 0.07 0.02 0.01 0.4594

              Manganese ug/g 112 10 0.1 0.4594

              Mercury ug/g 0.026 0.01 0.005 0.4594

              Molybdenum ug/g 0.26 0.06 0.02 0.4594

              Nickel ug/g 4.4 0.7 0.05 0.4594

              Selenium ug/g 7.1 0.7 0.01 0.4594

              Silver ug/g 0.02 0.01 0.01 0.4594

              Strontium ug/g 2.8 0.4 0.05 0.4594

              Thallium ug/g 0.024 0.01 0.005 0.4594

              Tin ug/g 0.05 0.05 0.05 0.4594

              Titanium ug/g 1.2 0.4 0.2 0.4594

              Uranium ug/g 0.042 0.01 0.005 0.4594

              Vanadium ug/g 0.5 0.2 0.1 0.4594

              Zinc ug/g 200 20 0.5 0.4594

   Lab Section 6

              Moisture % 80.74 8 0.02 0.4594

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053360
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-7_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 2 0.4156

              Antimony ug/g 0.01 0.01 0.01 0.4156

              Arsenic ug/g 0.49 0.07 0.01 0.4156

              Barium ug/g 6.9 0.7 0.02 0.4156

              Beryllium ug/g <0.01 0.01 0.4156

              Boron ug/g 2 1 1 0.4156

              Cadmium ug/g 0.94 0.1 0.01 0.4156

              Chromium ug/g 0.34 0.1 0.05 0.4156

              Cobalt ug/g 0.74 0.1 0.01 0.4156

              Copper ug/g 20 2 0.05 0.4156

              Iron ug/g 150 20 2 0.4156

              Lead ug/g 0.07 0.02 0.01 0.4156

              Manganese ug/g 22 2 0.1 0.4156

              Mercury ug/g 0.021 0.01 0.005 0.4156

              Molybdenum ug/g 0.15 0.05 0.02 0.4156

              Nickel ug/g 1.9 0.3 0.05 0.4156

              Selenium ug/g 8.4 0.8 0.01 0.4156

              Silver ug/g 0.17 0.04 0.01 0.4156

              Strontium ug/g 5.4 0.5 0.05 0.4156

              Thallium ug/g 0.010 0.007 0.005 0.4156

              Tin ug/g <0.05 0.05 0.4156

              Titanium ug/g 1.6 0.5 0.2 0.4156

              Uranium ug/g 0.024 0.01 0.005 0.4156

              Vanadium ug/g 0.5 0.2 0.1 0.4156

              Zinc ug/g 580 60 0.5 0.4156

   Lab Section 6

              Moisture % 78.87 8 0.02 0.4156

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053361
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-8_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 270 40 5 0.2478

              Antimony ug/g 0.03 0.02 0.02 0.2478

              Arsenic ug/g 0.83 0.1 0.02 0.2478

              Barium ug/g 9.6 1 0.05 0.2478

              Beryllium ug/g <0.02 0.02 0.2478

              Boron ug/g 4 2 2 0.2478

              Cadmium ug/g 0.94 0.1 0.02 0.2478

              Chromium ug/g 0.6 0.2 0.1 0.2478

              Cobalt ug/g 0.89 0.1 0.02 0.2478

              Copper ug/g 20 2 0.1 0.2478

              Iron ug/g 360 50 5 0.2478

              Lead ug/g 0.20 0.05 0.02 0.2478

              Manganese ug/g 36 4 0.2 0.2478

              Mercury ug/g 0.02 0.01 0.01 0.2478

              Molybdenum ug/g 0.20 0.1 0.05 0.2478

              Nickel ug/g 3.5 0.5 0.1 0.2478

              Selenium ug/g 8.0 0.8 0.02 0.2478

              Silver ug/g 0.17 0.06 0.02 0.2478

              Strontium ug/g 8.4 1 0.1 0.2478

              Thallium ug/g 0.02 0.01 0.01 0.2478

              Tin ug/g <0.1 0.1 0.2478

              Titanium ug/g 2.0 0.8 0.5 0.2478

              Uranium ug/g 0.03 0.02 0.01 0.2478

              Vanadium ug/g 0.8 0.4 0.2 0.2478

              Zinc ug/g 560 60 1 0.2478

   Lab Section 6

              Moisture % 79.98 8 0.02 0.2478

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053362
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-9_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 210 20 2 0.5056

              Antimony ug/g 0.02 0.01 0.01 0.5056

              Arsenic ug/g 0.44 0.07 0.01 0.5056

              Barium ug/g 7.4 0.7 0.02 0.5056

              Beryllium ug/g <0.01 0.01 0.5056

              Boron ug/g 3 1 1 0.5056

              Cadmium ug/g 0.73 0.1 0.01 0.5056

              Chromium ug/g 0.35 0.1 0.05 0.5056

              Cobalt ug/g 0.57 0.08 0.01 0.5056

              Copper ug/g 21 2 0.05 0.5056

              Iron ug/g 170 20 2 0.5056

              Lead ug/g 0.08 0.03 0.01 0.5056

              Manganese ug/g 24 2 0.1 0.5056

              Mercury ug/g 0.018 0.009 0.005 0.5056

              Molybdenum ug/g 0.14 0.05 0.02 0.5056

              Nickel ug/g 2.1 0.3 0.05 0.5056

              Selenium ug/g 8.1 0.8 0.01 0.5056

              Silver ug/g 0.17 0.04 0.01 0.5056

              Strontium ug/g 5.6 0.6 0.05 0.5056

              Thallium ug/g 0.010 0.007 0.005 0.5056

              Tin ug/g <0.05 0.05 0.5056

              Titanium ug/g 1.7 0.5 0.2 0.5056

              Uranium ug/g 0.024 0.01 0.005 0.5056

              Vanadium ug/g 0.6 0.2 0.1 0.5056

              Zinc ug/g 480 70 5 0.5056

   Lab Section 6

              Moisture % 76.04 8 0.02 0.5056

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053363
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-10_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 220 20 2 0.3655

              Antimony ug/g 0.01 0.01 0.01 0.3655

              Arsenic ug/g 0.35 0.05 0.01 0.3655

              Barium ug/g 6.7 0.7 0.02 0.3655

              Beryllium ug/g <0.01 0.01 0.3655

              Boron ug/g 3 1 1 0.3655

              Cadmium ug/g 0.59 0.09 0.01 0.3655

              Chromium ug/g 0.35 0.1 0.05 0.3655

              Cobalt ug/g 0.43 0.06 0.01 0.3655

              Copper ug/g 19 2 0.05 0.3655

              Iron ug/g 180 30 2 0.3655

              Lead ug/g 0.08 0.03 0.01 0.3655

              Manganese ug/g 23 2 0.1 0.3655

              Mercury ug/g 0.018 0.009 0.005 0.3655

              Molybdenum ug/g 0.12 0.05 0.02 0.3655

              Nickel ug/g 1.6 0.2 0.05 0.3655

              Selenium ug/g 7.7 0.8 0.01 0.3655

              Silver ug/g 0.16 0.04 0.01 0.3655

              Strontium ug/g 4.4 0.7 0.05 0.3655

              Thallium ug/g 0.009 0.007 0.005 0.3655

              Tin ug/g <0.05 0.05 0.3655

              Titanium ug/g 1.3 0.4 0.2 0.3655

              Uranium ug/g 0.022 0.01 0.005 0.3655

              Vanadium ug/g 0.6 0.2 0.1 0.3655

              Zinc ug/g 520 50 0.5 0.3655

   Lab Section 6

              Moisture % 75.73 8 0.02 0.3655

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053364
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-1_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 540 50 2 0.2735

              Antimony ug/g 0.04 0.02 0.01 0.2735

              Arsenic ug/g 0.59 0.09 0.01 0.2735

              Barium ug/g 22 2 0.02 0.2735

              Beryllium ug/g 0.02 0.01 0.01 0.2735

              Boron ug/g 2 1 1 0.2735

              Cadmium ug/g 3.0 0.3 0.01 0.2735

              Chromium ug/g 0.87 0.2 0.05 0.2735

              Cobalt ug/g 0.70 0.1 0.01 0.2735

              Copper ug/g 18 2 0.05 0.2735

              Iron ug/g 360 40 2 0.2735

              Lead ug/g 0.28 0.04 0.01 0.2735

              Manganese ug/g 26 3 0.1 0.2735

              Mercury ug/g 0.031 0.01 0.005 0.2735

              Molybdenum ug/g 0.35 0.09 0.02 0.2735

              Nickel ug/g 4.1 0.6 0.05 0.2735

              Selenium ug/g 7.5 0.8 0.01 0.2735

              Silver ug/g 0.02 0.01 0.01 0.2735

              Strontium ug/g 9.4 0.9 0.05 0.2735

              Thallium ug/g 0.034 0.01 0.005 0.2735

              Tin ug/g <0.05 0.05 0.2735

              Titanium ug/g 4.4 0.7 0.2 0.2735

              Uranium ug/g 0.085 0.02 0.005 0.2735

              Vanadium ug/g 1.8 0.4 0.1 0.2735

              Zinc ug/g 110 10 0.5 0.2735

   Lab Section 6

              Moisture % 81.34 8 0.02 0.2735

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053365
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-2_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 360 50 5 0.1291

              Antimony ug/g 0.02 0.02 0.02 0.1291

              Arsenic ug/g 1.0 0.2 0.02 0.1291

              Barium ug/g 9.1 0.9 0.05 0.1291

              Beryllium ug/g <0.02 0.02 0.1291

              Boron ug/g <2 2 0.1291

              Cadmium ug/g 9.0 0.9 0.02 0.1291

              Chromium ug/g 0.6 0.2 0.1 0.1291

              Cobalt ug/g 3.1 0.3 0.02 0.1291

              Copper ug/g 29 3 0.1 0.1291

              Iron ug/g 210 30 5 0.1291

              Lead ug/g 0.18 0.06 0.02 0.1291

              Manganese ug/g 20 2 0.2 0.1291

              Mercury ug/g 0.04 0.02 0.01 0.1291

              Molybdenum ug/g 0.33 0.1 0.05 0.1291

              Nickel ug/g 4.4 0.7 0.1 0.1291

              Selenium ug/g 8.3 0.8 0.02 0.1291

              Silver ug/g 0.02 0.02 0.02 0.1291

              Strontium ug/g 5.2 0.8 0.1 0.1291

              Thallium ug/g 0.04 0.02 0.01 0.1291

              Tin ug/g <0.1 0.1 0.1291

              Titanium ug/g 3.7 1 0.5 0.1291

              Uranium ug/g 0.06 0.02 0.01 0.1291

              Vanadium ug/g 1.2 0.5 0.2 0.1291

              Zinc ug/g 220 20 1 0.1291

   Lab Section 6

              Moisture % 79.25 8 0.02 0.1291

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053366
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-3_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 710 70 5 0.1668

              Antimony ug/g 0.04 0.03 0.02 0.1668

              Arsenic ug/g 0.96 0.1 0.02 0.1668

              Barium ug/g 16 2 0.05 0.1668

              Beryllium ug/g 0.03 0.02 0.02 0.1668

              Boron ug/g 2 2 2 0.1668

              Cadmium ug/g 6.9 0.7 0.02 0.1668

              Chromium ug/g 1.1 0.3 0.1 0.1668

              Cobalt ug/g 1.9 0.3 0.02 0.1668

              Copper ug/g 26 3 0.1 0.1668

              Iron ug/g 370 60 5 0.1668

              Lead ug/g 0.36 0.09 0.02 0.1668

              Manganese ug/g 24 2 0.2 0.1668

              Mercury ug/g 0.05 0.02 0.01 0.1668

              Molybdenum ug/g 0.38 0.1 0.05 0.1668

              Nickel ug/g 4.6 0.7 0.1 0.1668

              Selenium ug/g 8.5 0.8 0.02 0.1668

              Silver ug/g 0.03 0.02 0.02 0.1668

              Strontium ug/g 7.2 1 0.1 0.1668

              Thallium ug/g 0.05 0.02 0.01 0.1668

              Tin ug/g <0.1 0.1 0.1668

              Titanium ug/g 5.2 1 0.5 0.1668

              Uranium ug/g 0.09 0.03 0.01 0.1668

              Vanadium ug/g 2.2 0.6 0.2 0.1668

              Zinc ug/g 210 20 1 0.1668

   Lab Section 6

              Moisture % 79.54 8 0.02 0.1668

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053367
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-4_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 330 50 5 0.2252

              Antimony ug/g 0.03 0.02 0.02 0.2252

              Arsenic ug/g 0.68 0.1 0.02 0.2252

              Barium ug/g 9.4 0.9 0.05 0.2252

              Beryllium ug/g <0.02 0.02 0.2252

              Boron ug/g <2 2 0.2252

              Cadmium ug/g 4.6 0.5 0.02 0.2252

              Chromium ug/g 0.6 0.2 0.1 0.2252

              Cobalt ug/g 0.93 0.1 0.02 0.2252

              Copper ug/g 19 2 0.1 0.2252

              Iron ug/g 390 60 5 0.2252

              Lead ug/g 0.22 0.06 0.02 0.2252

              Manganese ug/g 26 3 0.2 0.2252

              Mercury ug/g 0.03 0.02 0.01 0.2252

              Molybdenum ug/g 0.37 0.1 0.05 0.2252

              Nickel ug/g 3.2 0.5 0.1 0.2252

              Selenium ug/g 7.3 0.7 0.02 0.2252

              Silver ug/g 0.02 0.02 0.02 0.2252

              Strontium ug/g 6.7 1 0.1 0.2252

              Thallium ug/g 0.03 0.02 0.01 0.2252

              Tin ug/g <0.1 0.1 0.2252

              Titanium ug/g 2.1 0.8 0.5 0.2252

              Uranium ug/g 0.07 0.02 0.01 0.2252

              Vanadium ug/g 1.2 0.5 0.2 0.2252

              Zinc ug/g 120 10 1 0.2252

   Lab Section 6

              Moisture % 78.79 8 0.02 0.2252

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053368
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-5_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 370 60 5 0.147

              Antimony ug/g 0.03 0.02 0.02 0.147

              Arsenic ug/g 0.51 0.08 0.02 0.147

              Barium ug/g 10 1 0.05 0.147

              Beryllium ug/g <0.02 0.02 0.147

              Boron ug/g <2 2 0.147

              Cadmium ug/g 2.3 0.2 0.02 0.147

              Chromium ug/g 0.6 0.2 0.1 0.147

              Cobalt ug/g 0.61 0.09 0.02 0.147

              Copper ug/g 20 2 0.1 0.147

              Iron ug/g 230 30 5 0.147

              Lead ug/g 0.18 0.06 0.02 0.147

              Manganese ug/g 22 2 0.2 0.147

              Mercury ug/g 0.04 0.02 0.01 0.147

              Molybdenum ug/g 0.31 0.1 0.05 0.147

              Nickel ug/g 2.0 0.3 0.1 0.147

              Selenium ug/g 7.1 0.7 0.02 0.147

              Silver ug/g 0.02 0.02 0.02 0.147

              Strontium ug/g 6.1 0.9 0.1 0.147

              Thallium ug/g 0.03 0.02 0.01 0.147

              Tin ug/g <0.1 0.1 0.147

              Titanium ug/g 3.0 1 0.5 0.147

              Uranium ug/g 0.04 0.02 0.01 0.147

              Vanadium ug/g 1.2 0.5 0.2 0.147

              Zinc ug/g 100 10 1 0.147

   Lab Section 6

              Moisture % 80.43 8 0.02 0.147

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053369
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-6_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 460 70 5 0.2432

              Antimony ug/g 0.03 0.02 0.02 0.2432

              Arsenic ug/g 0.82 0.1 0.02 0.2432

              Barium ug/g 11 1 0.05 0.2432

              Beryllium ug/g 0.02 0.02 0.02 0.2432

              Boron ug/g <2 2 0.2432

              Cadmium ug/g 5.0 0.5 0.02 0.2432

              Chromium ug/g 0.7 0.2 0.1 0.2432

              Cobalt ug/g 1.9 0.3 0.02 0.2432

              Copper ug/g 24 2 0.1 0.2432

              Iron ug/g 280 40 5 0.2432

              Lead ug/g 0.26 0.06 0.02 0.2432

              Manganese ug/g 20 2 0.2 0.2432

              Mercury ug/g 0.04 0.02 0.01 0.2432

              Molybdenum ug/g 0.33 0.1 0.05 0.2432

              Nickel ug/g 3.8 0.6 0.1 0.2432

              Selenium ug/g 5.8 0.6 0.02 0.2432

              Silver ug/g 0.03 0.02 0.02 0.2432

              Strontium ug/g 7.3 1 0.1 0.2432

              Thallium ug/g 0.04 0.02 0.01 0.2432

              Tin ug/g <0.1 0.1 0.2432

              Titanium ug/g 3.2 1 0.5 0.2432

              Uranium ug/g 0.07 0.02 0.01 0.2432

              Vanadium ug/g 1.6 0.5 0.2 0.2432

              Zinc ug/g 170 20 1 0.2432

   Lab Section 6

              Moisture % 81.34 8 0.02 0.2432

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053370
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-7_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 360 50 5 0.1204

              Antimony ug/g 0.02 0.02 0.02 0.1204

              Arsenic ug/g 0.72 0.1 0.02 0.1204

              Barium ug/g 8.9 0.9 0.05 0.1204

              Beryllium ug/g <0.02 0.02 0.1204

              Boron ug/g <2 2 0.1204

              Cadmium ug/g 4.3 0.4 0.02 0.1204

              Chromium ug/g 0.6 0.2 0.1 0.1204

              Cobalt ug/g 1.1 0.2 0.02 0.1204

              Copper ug/g 26 3 0.1 0.1204

              Iron ug/g 210 30 5 0.1204

              Lead ug/g 0.19 0.06 0.02 0.1204

              Manganese ug/g 24 2 0.2 0.1204

              Mercury ug/g 0.04 0.02 0.01 0.1204

              Molybdenum ug/g 0.36 0.1 0.05 0.1204

              Nickel ug/g 3.1 0.5 0.1 0.1204

              Selenium ug/g 6.8 0.7 0.02 0.1204

              Silver ug/g 0.04 0.03 0.02 0.1204

              Strontium ug/g 5.7 0.8 0.1 0.1204

              Thallium ug/g 0.03 0.02 0.01 0.1204

              Tin ug/g <0.1 0.1 0.1204

              Titanium ug/g 2.8 1 0.5 0.1204

              Uranium ug/g 0.05 0.02 0.01 0.1204

              Vanadium ug/g 1.2 0.5 0.2 0.1204

              Zinc ug/g 160 20 1 0.1204

   Lab Section 6

              Moisture % 80.38 8 0.02 0.1204

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053371
Sep 05, 2019
TISSUE
09/05/2019 RG_LCUT_INV-8_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 590 60 5 0.2289

              Antimony ug/g 0.04 0.03 0.02 0.2289

              Arsenic ug/g 0.71 0.1 0.02 0.2289

              Barium ug/g 14 1 0.05 0.2289

              Beryllium ug/g 0.03 0.02 0.02 0.2289

              Boron ug/g <2 2 0.2289

              Cadmium ug/g 4.6 0.5 0.02 0.2289

              Chromium ug/g 1.0 0.2 0.1 0.2289

              Cobalt ug/g 1.5 0.2 0.02 0.2289

              Copper ug/g 26 3 0.1 0.2289

              Iron ug/g 350 50 5 0.2289

              Lead ug/g 0.32 0.08 0.02 0.2289

              Manganese ug/g 28 3 0.2 0.2289

              Mercury ug/g 0.04 0.02 0.01 0.2289

              Molybdenum ug/g 0.39 0.1 0.05 0.2289

              Nickel ug/g 4.0 0.6 0.1 0.2289

              Selenium ug/g 8.3 0.8 0.02 0.2289

              Silver ug/g 0.03 0.02 0.02 0.2289

              Strontium ug/g 11 1 0.1 0.2289

              Thallium ug/g 0.04 0.02 0.01 0.2289

              Tin ug/g <0.1 0.1 0.2289

              Titanium ug/g 3.8 1 0.5 0.2289

              Uranium ug/g 0.09 0.03 0.01 0.2289

              Vanadium ug/g 2.0 0.5 0.2 0.2289

              Zinc ug/g 140 10 1 0.2289

   Lab Section 6

              Moisture % 80.22 8 0.02 0.2289

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053372
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-9_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 30 5 0.15

              Antimony ug/g 0.02 0.02 0.02 0.15

              Arsenic ug/g 0.52 0.08 0.02 0.15

              Barium ug/g 10 1 0.05 0.15

              Beryllium ug/g <0.02 0.02 0.15

              Boron ug/g 2 2 2 0.15

              Cadmium ug/g 1.1 0.2 0.02 0.15

              Chromium ug/g 0.4 0.2 0.1 0.15

              Cobalt ug/g 0.73 0.1 0.02 0.15

              Copper ug/g 23 2 0.1 0.15

              Iron ug/g 170 20 5 0.15

              Lead ug/g 0.08 0.04 0.02 0.15

              Manganese ug/g 32 3 0.2 0.15

              Mercury ug/g 0.02 0.01 0.01 0.15

              Molybdenum ug/g 0.19 0.1 0.05 0.15

              Nickel ug/g 2.2 0.3 0.1 0.15

              Selenium ug/g 11 1 0.02 0.15

              Silver ug/g 0.28 0.07 0.02 0.15

              Strontium ug/g 5.4 0.8 0.1 0.15

              Thallium ug/g 0.01 0.01 0.01 0.15

              Tin ug/g <0.1 0.1 0.15

              Titanium ug/g 1.4 0.6 0.5 0.15

              Uranium ug/g 0.04 0.02 0.01 0.15

              Vanadium ug/g 0.6 0.3 0.2 0.15

              Zinc ug/g 380 40 1 0.15

   Lab Section 6

              Moisture % 88.37 9 0.02 0.15

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053373
Sep 12, 2019
TISSUE
09/12/2019 RG_FRUL_INV-10_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 2 0.4596

              Antimony ug/g 0.01 0.01 0.01 0.4596

              Arsenic ug/g 0.40 0.06 0.01 0.4596

              Barium ug/g 8.6 0.9 0.02 0.4596

              Beryllium ug/g <0.01 0.01 0.4596

              Boron ug/g 2 1 1 0.4596

              Cadmium ug/g 0.71 0.1 0.01 0.4596

              Chromium ug/g 0.28 0.1 0.05 0.4596

              Cobalt ug/g 0.48 0.07 0.01 0.4596

              Copper ug/g 22 2 0.05 0.4596

              Iron ug/g 120 20 2 0.4596

              Lead ug/g 0.05 0.02 0.01 0.4596

              Manganese ug/g 29 3 0.1 0.4596

              Mercury ug/g 0.017 0.009 0.005 0.4596

              Molybdenum ug/g 0.14 0.05 0.02 0.4596

              Nickel ug/g 1.5 0.2 0.05 0.4596

              Selenium ug/g 9.9 1 0.01 0.4596

              Silver ug/g 0.28 0.04 0.01 0.4596

              Strontium ug/g 6.3 0.6 0.05 0.4596

              Thallium ug/g 0.007 0.006 0.005 0.4596

              Tin ug/g <0.05 0.05 0.4596

              Titanium ug/g 1.1 0.4 0.2 0.4596

              Uranium ug/g 0.030 0.01 0.005 0.4596

              Vanadium ug/g 0.4 0.2 0.1 0.4596

              Zinc ug/g 440 40 0.5 0.4596

   Lab Section 6

              Moisture % 77.43 8 0.02 0.4596

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053374
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-1_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 85 10 2 0.2959

              Antimony ug/g <0.01 0.01 0.2959

              Arsenic ug/g 0.35 0.05 0.01 0.2959

              Barium ug/g 5.2 0.5 0.02 0.2959

              Beryllium ug/g <0.01 0.01 0.2959

              Boron ug/g 3 1 1 0.2959

              Cadmium ug/g 1.5 0.2 0.01 0.2959

              Chromium ug/g 0.16 0.09 0.05 0.2959

              Cobalt ug/g 0.48 0.07 0.01 0.2959

              Copper ug/g 19 2 0.05 0.2959

              Iron ug/g 95 10 2 0.2959

              Lead ug/g 0.05 0.02 0.01 0.2959

              Manganese ug/g 27 3 0.1 0.2959

              Mercury ug/g 0.021 0.01 0.005 0.2959

              Molybdenum ug/g 0.14 0.05 0.02 0.2959

              Nickel ug/g 1.4 0.2 0.05 0.2959

              Selenium ug/g 8.0 0.8 0.01 0.2959

              Silver ug/g 0.14 0.04 0.01 0.2959

              Strontium ug/g 3.8 0.6 0.05 0.2959

              Thallium ug/g 0.012 0.008 0.005 0.2959

              Tin ug/g <0.05 0.05 0.2959

              Titanium ug/g 0.7 0.3 0.2 0.2959

              Uranium ug/g 0.016 0.009 0.005 0.2959

              Vanadium ug/g 0.2 0.1 0.1 0.2959

              Zinc ug/g 460 50 0.5 0.2959

   Lab Section 6

              Moisture % 79.54 8 0.02 0.2959

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053375
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-2_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 20 2 0.4102

              Antimony ug/g 0.01 0.01 0.01 0.4102

              Arsenic ug/g 0.55 0.08 0.01 0.4102

              Barium ug/g 5.2 0.5 0.02 0.4102

              Beryllium ug/g <0.01 0.01 0.4102

              Boron ug/g 2 1 1 0.4102

              Cadmium ug/g 0.68 0.1 0.01 0.4102

              Chromium ug/g 0.23 0.1 0.05 0.4102

              Cobalt ug/g 0.62 0.09 0.01 0.4102

              Copper ug/g 19 2 0.05 0.4102

              Iron ug/g 140 20 2 0.4102

              Lead ug/g 0.07 0.02 0.01 0.4102

              Manganese ug/g 24 2 0.1 0.4102

              Mercury ug/g 0.016 0.009 0.005 0.4102

              Molybdenum ug/g 0.13 0.05 0.02 0.4102

              Nickel ug/g 2.0 0.3 0.05 0.4102

              Selenium ug/g 7.5 0.8 0.01 0.4102

              Silver ug/g 0.15 0.04 0.01 0.4102

              Strontium ug/g 4.6 0.7 0.05 0.4102

              Thallium ug/g 0.008 0.006 0.005 0.4102

              Tin ug/g <0.05 0.05 0.4102

              Titanium ug/g 0.8 0.3 0.2 0.4102

              Uranium ug/g 0.020 0.01 0.005 0.4102

              Vanadium ug/g 0.3 0.2 0.1 0.4102

              Zinc ug/g 510 50 0.5 0.4102

   Lab Section 6

              Moisture % 75.60 8 0.02 0.4102

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053376
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-3_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 890 90 5 0.2426

              Antimony ug/g 0.03 0.02 0.02 0.2426

              Arsenic ug/g 0.84 0.1 0.02 0.2426

              Barium ug/g 23 2 0.05 0.2426

              Beryllium ug/g 0.04 0.02 0.02 0.2426

              Boron ug/g 8 2 2 0.2426

              Cadmium ug/g 0.91 0.1 0.02 0.2426

              Chromium ug/g 1.7 0.4 0.1 0.2426

              Cobalt ug/g 0.96 0.1 0.02 0.2426

              Copper ug/g 22 2 0.1 0.2426

              Iron ug/g 770 80 5 0.2426

              Lead ug/g 0.36 0.09 0.02 0.2426

              Manganese ug/g 38 4 0.2 0.2426

              Mercury ug/g 0.02 0.01 0.01 0.2426

              Molybdenum ug/g 0.28 0.1 0.05 0.2426

              Nickel ug/g 3.2 0.5 0.1 0.2426

              Selenium ug/g 9.1 0.9 0.02 0.2426

              Silver ug/g 0.16 0.05 0.02 0.2426

              Strontium ug/g 14 1 0.1 0.2426

              Thallium ug/g 0.02 0.01 0.01 0.2426

              Tin ug/g <0.1 0.1 0.2426

              Titanium ug/g 3.7 1 0.5 0.2426

              Uranium ug/g 0.10 0.02 0.01 0.2426

              Vanadium ug/g 2.6 0.6 0.2 0.2426

              Zinc ug/g 520 50 1 0.2426

   Lab Section 6

              Moisture % 82.05 8 0.02 0.2426

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053377
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-4_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 460 70 5 0.228

              Antimony ug/g 0.02 0.02 0.02 0.228

              Arsenic ug/g 0.80 0.1 0.02 0.228

              Barium ug/g 12 1 0.05 0.228

              Beryllium ug/g <0.02 0.02 0.228

              Boron ug/g 5 2 2 0.228

              Cadmium ug/g 2.1 0.2 0.02 0.228

              Chromium ug/g 0.8 0.3 0.1 0.228

              Cobalt ug/g 1.3 0.2 0.02 0.228

              Copper ug/g 16 2 0.1 0.228

              Iron ug/g 360 50 5 0.228

              Lead ug/g 0.19 0.06 0.02 0.228

              Manganese ug/g 40 4 0.2 0.228

              Mercury ug/g 0.02 0.01 0.01 0.228

              Molybdenum ug/g 0.28 0.1 0.05 0.228

              Nickel ug/g 3.6 0.5 0.1 0.228

              Selenium ug/g 11 1 0.02 0.228

              Silver ug/g 0.12 0.05 0.02 0.228

              Strontium ug/g 6.2 0.9 0.1 0.228

              Thallium ug/g 0.02 0.01 0.01 0.228

              Tin ug/g <0.1 0.1 0.228

              Titanium ug/g 3.5 1 0.5 0.228

              Uranium ug/g 0.04 0.02 0.01 0.228

              Vanadium ug/g 1.3 0.5 0.2 0.228

              Zinc ug/g 440 40 1 0.228

   Lab Section 6

              Moisture % 80.53 8 0.02 0.228

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053378
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-5_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 120 20 2 0.3359

              Antimony ug/g 0.01 0.01 0.01 0.3359

              Arsenic ug/g 0.44 0.07 0.01 0.3359

              Barium ug/g 5.3 0.5 0.02 0.3359

              Beryllium ug/g <0.01 0.01 0.3359

              Boron ug/g 2 1 1 0.3359

              Cadmium ug/g 0.64 0.1 0.01 0.3359

              Chromium ug/g 0.18 0.09 0.05 0.3359

              Cobalt ug/g 0.63 0.09 0.01 0.3359

              Copper ug/g 19 2 0.05 0.3359

              Iron ug/g 110 20 2 0.3359

              Lead ug/g 0.04 0.02 0.01 0.3359

              Manganese ug/g 17 2 0.1 0.3359

              Mercury ug/g 0.019 0.01 0.005 0.3359

              Molybdenum ug/g 0.12 0.05 0.02 0.3359

              Nickel ug/g 1.8 0.3 0.05 0.3359

              Selenium ug/g 8.2 0.8 0.01 0.3359

              Silver ug/g 0.16 0.04 0.01 0.3359

              Strontium ug/g 4.4 0.7 0.05 0.3359

              Thallium ug/g 0.008 0.006 0.005 0.3359

              Tin ug/g <0.05 0.05 0.3359

              Titanium ug/g 1.0 0.4 0.2 0.3359

              Uranium ug/g 0.020 0.01 0.005 0.3359

              Vanadium ug/g 0.3 0.2 0.1 0.3359

              Zinc ug/g 550 60 0.5 0.3359

   Lab Section 6

              Moisture % 79.31 8 0.02 0.3359

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053379
Sep 08, 2019
TISSUE
09/08/2019 RG_FO23_INV-6_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 310 30 2 0.5039

              Antimony ug/g 0.02 0.01 0.01 0.5039

              Arsenic ug/g 0.66 0.1 0.01 0.5039

              Barium ug/g 8.7 0.9 0.02 0.5039

              Beryllium ug/g 0.01 0.01 0.01 0.5039

              Boron ug/g 4 1 1 0.5039

              Cadmium ug/g 1.2 0.1 0.01 0.5039

              Chromium ug/g 0.47 0.1 0.05 0.5039

              Cobalt ug/g 0.82 0.1 0.01 0.5039

              Copper ug/g 21 2 0.05 0.5039

              Iron ug/g 270 30 2 0.5039

              Lead ug/g 0.13 0.03 0.01 0.5039

              Manganese ug/g 28 3 0.1 0.5039

              Mercury ug/g 0.021 0.01 0.005 0.5039

              Molybdenum ug/g 0.16 0.05 0.02 0.5039

              Nickel ug/g 2.4 0.4 0.05 0.5039

              Selenium ug/g 8.7 0.9 0.01 0.5039

              Silver ug/g 0.16 0.04 0.01 0.5039

              Strontium ug/g 6.7 0.7 0.05 0.5039

              Thallium ug/g 0.013 0.008 0.005 0.5039

              Tin ug/g <0.05 0.05 0.5039

              Titanium ug/g 1.7 0.5 0.2 0.5039

              Uranium ug/g 0.030 0.01 0.005 0.5039

              Vanadium ug/g 0.9 0.3 0.1 0.5039

              Zinc ug/g 550 60 5 0.5039

   Lab Section 6

              Moisture % 77.88 8 0.02 0.5039

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053380
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-3_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 220 20 2 0.5071

              Antimony ug/g 0.02 0.01 0.01 0.5071

              Arsenic ug/g 0.39 0.06 0.01 0.5071

              Barium ug/g 6.5 0.6 0.02 0.5071

              Beryllium ug/g <0.01 0.01 0.5071

              Boron ug/g <1 1 0.5071

              Cadmium ug/g 2.8 0.3 0.01 0.5071

              Chromium ug/g 0.42 0.1 0.05 0.5071

              Cobalt ug/g 0.74 0.1 0.01 0.5071

              Copper ug/g 14 1 0.05 0.5071

              Iron ug/g 160 20 2 0.5071

              Lead ug/g 0.11 0.03 0.01 0.5071

              Manganese ug/g 45 4 0.1 0.5071

              Mercury ug/g 0.021 0.01 0.005 0.5071

              Molybdenum ug/g 0.24 0.06 0.02 0.5071

              Nickel ug/g 5.7 0.6 0.05 0.5071

              Selenium ug/g 6.7 0.7 0.01 0.5071

              Silver ug/g 0.02 0.01 0.01 0.5071

              Strontium ug/g 3.8 0.6 0.05 0.5071

              Thallium ug/g 0.018 0.009 0.005 0.5071

              Tin ug/g <0.05 0.05 0.5071

              Titanium ug/g 2.3 0.6 0.2 0.5071

              Uranium ug/g 0.050 0.01 0.005 0.5071

              Vanadium ug/g 0.7 0.2 0.1 0.5071

              Zinc ug/g 290 30 0.5 0.5071

   Lab Section 6

              Moisture % 82.19 8 0.02 0.5071

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053381
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-4_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 270 30 2 0.3761

              Antimony ug/g 0.02 0.01 0.01 0.3761

              Arsenic ug/g 0.36 0.05 0.01 0.3761

              Barium ug/g 7.3 0.7 0.02 0.3761

              Beryllium ug/g 0.01 0.01 0.01 0.3761

              Boron ug/g 1 1 1 0.3761

              Cadmium ug/g 2.8 0.3 0.01 0.3761

              Chromium ug/g 0.51 0.1 0.05 0.3761

              Cobalt ug/g 0.69 0.1 0.01 0.3761

              Copper ug/g 14 1 0.05 0.3761

              Iron ug/g 200 20 2 0.3761

              Lead ug/g 0.14 0.04 0.01 0.3761

              Manganese ug/g 26 3 0.1 0.3761

              Mercury ug/g 0.016 0.009 0.005 0.3761

              Molybdenum ug/g 0.24 0.06 0.02 0.3761

              Nickel ug/g 5.6 0.6 0.05 0.3761

              Selenium ug/g 6.2 0.6 0.01 0.3761

              Silver ug/g 0.02 0.01 0.01 0.3761

              Strontium ug/g 5.7 0.6 0.05 0.3761

              Thallium ug/g 0.020 0.01 0.005 0.3761

              Tin ug/g <0.05 0.05 0.3761

              Titanium ug/g 2.1 0.5 0.2 0.3761

              Uranium ug/g 0.082 0.02 0.005 0.3761

              Vanadium ug/g 0.9 0.3 0.1 0.3761

              Zinc ug/g 320 30 0.5 0.3761

   Lab Section 6

              Moisture % 83.96 8 0.02 0.3761

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053382
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-5_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 330 30 2 0.3947

              Antimony ug/g 0.03 0.02 0.01 0.3947

              Arsenic ug/g 0.39 0.06 0.01 0.3947

              Barium ug/g 8.0 0.8 0.02 0.3947

              Beryllium ug/g 0.02 0.01 0.01 0.3947

              Boron ug/g 1 1 1 0.3947

              Cadmium ug/g 3.1 0.3 0.01 0.3947

              Chromium ug/g 0.60 0.2 0.05 0.3947

              Cobalt ug/g 0.74 0.1 0.01 0.3947

              Copper ug/g 13 1 0.05 0.3947

              Iron ug/g 240 20 2 0.3947

              Lead ug/g 0.18 0.04 0.01 0.3947

              Manganese ug/g 42 4 0.1 0.3947

              Mercury ug/g 0.020 0.01 0.005 0.3947

              Molybdenum ug/g 0.29 0.07 0.02 0.3947

              Nickel ug/g 6.8 0.7 0.05 0.3947

              Selenium ug/g 7.1 0.7 0.01 0.3947

              Silver ug/g 0.02 0.01 0.01 0.3947

              Strontium ug/g 5.0 0.5 0.05 0.3947

              Thallium ug/g 0.021 0.01 0.005 0.3947

              Tin ug/g <0.05 0.05 0.3947

              Titanium ug/g 3.3 0.8 0.2 0.3947

              Uranium ug/g 0.14 0.02 0.005 0.3947

              Vanadium ug/g 1.1 0.3 0.1 0.3947

              Zinc ug/g 300 30 0.5 0.3947

   Lab Section 6

              Moisture % 80.68 8 0.02 0.3947

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053383
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-6_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 2 0.5054

              Antimony ug/g 0.02 0.01 0.01 0.5054

              Arsenic ug/g 0.34 0.05 0.01 0.5054

              Barium ug/g 6.3 0.6 0.02 0.5054

              Beryllium ug/g <0.01 0.01 0.5054

              Boron ug/g <1 1 0.5054

              Cadmium ug/g 2.8 0.3 0.01 0.5054

              Chromium ug/g 0.38 0.1 0.05 0.5054

              Cobalt ug/g 0.63 0.09 0.01 0.5054

              Copper ug/g 12 1 0.05 0.5054

              Iron ug/g 170 20 2 0.5054

              Lead ug/g 0.26 0.04 0.01 0.5054

              Manganese ug/g 54 5 0.1 0.5054

              Mercury ug/g 0.023 0.01 0.005 0.5054

              Molybdenum ug/g 0.24 0.06 0.02 0.5054

              Nickel ug/g 4.8 0.7 0.05 0.5054

              Selenium ug/g 6.4 0.6 0.01 0.5054

              Silver ug/g 0.02 0.01 0.01 0.5054

              Strontium ug/g 3.6 0.5 0.05 0.5054

              Thallium ug/g 0.021 0.01 0.005 0.5054

              Tin ug/g <0.05 0.05 0.5054

              Titanium ug/g 1.6 0.5 0.2 0.5054

              Uranium ug/g 0.052 0.01 0.005 0.5054

              Vanadium ug/g 0.6 0.2 0.1 0.5054

              Zinc ug/g 280 30 0.5 0.5054

   Lab Section 6

              Moisture % 81.13 8 0.02 0.5054

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053384
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-7_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 30 2 0.5055

              Antimony ug/g 0.02 0.01 0.01 0.5055

              Arsenic ug/g 0.33 0.05 0.01 0.5055

              Barium ug/g 6.1 0.6 0.02 0.5055

              Beryllium ug/g <0.01 0.01 0.5055

              Boron ug/g <1 1 0.5055

              Cadmium ug/g 3.0 0.3 0.01 0.5055

              Chromium ug/g 0.36 0.1 0.05 0.5055

              Cobalt ug/g 0.69 0.1 0.01 0.5055

              Copper ug/g 10 1 0.05 0.5055

              Iron ug/g 140 20 2 0.5055

              Lead ug/g 0.10 0.02 0.01 0.5055

              Manganese ug/g 60 6 0.1 0.5055

              Mercury ug/g 0.022 0.01 0.005 0.5055

              Molybdenum ug/g 0.25 0.06 0.02 0.5055

              Nickel ug/g 5.2 0.5 0.05 0.5055

              Selenium ug/g 6.2 0.6 0.01 0.5055

              Silver ug/g 0.02 0.01 0.01 0.5055

              Strontium ug/g 3.2 0.5 0.05 0.5055

              Thallium ug/g 0.017 0.009 0.005 0.5055

              Tin ug/g <0.05 0.05 0.5055

              Titanium ug/g 1.7 0.5 0.2 0.5055

              Uranium ug/g 0.056 0.01 0.005 0.5055

              Vanadium ug/g 0.6 0.2 0.1 0.5055

              Zinc ug/g 290 30 0.5 0.5055

   Lab Section 6

              Moisture % 81.38 8 0.02 0.5055

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053385
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-8_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 180 30 2 0.4172

              Antimony ug/g 0.02 0.01 0.01 0.4172

              Arsenic ug/g 0.40 0.06 0.01 0.4172

              Barium ug/g 6.4 0.6 0.02 0.4172

              Beryllium ug/g <0.01 0.01 0.4172

              Boron ug/g <1 1 0.4172

              Cadmium ug/g 2.9 0.3 0.01 0.4172

              Chromium ug/g 0.38 0.1 0.05 0.4172

              Cobalt ug/g 0.65 0.1 0.01 0.4172

              Copper ug/g 13 1 0.05 0.4172

              Iron ug/g 150 20 2 0.4172

              Lead ug/g 0.09 0.03 0.01 0.4172

              Manganese ug/g 47 5 0.1 0.4172

              Mercury ug/g 0.024 0.01 0.005 0.4172

              Molybdenum ug/g 0.26 0.06 0.02 0.4172

              Nickel ug/g 5.3 0.5 0.05 0.4172

              Selenium ug/g 7.2 0.7 0.01 0.4172

              Silver ug/g 0.02 0.01 0.01 0.4172

              Strontium ug/g 3.7 0.6 0.05 0.4172

              Thallium ug/g 0.018 0.009 0.005 0.4172

              Tin ug/g <0.05 0.05 0.4172

              Titanium ug/g 2.3 0.6 0.2 0.4172

              Uranium ug/g 0.060 0.02 0.005 0.4172

              Vanadium ug/g 0.8 0.3 0.1 0.4172

              Zinc ug/g 340 30 0.5 0.4172

   Lab Section 6

              Moisture % 83.59 8 0.02 0.4172

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053386
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-9_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 210 20 2 0.503

              Antimony ug/g 0.02 0.01 0.01 0.503

              Arsenic ug/g 0.40 0.06 0.01 0.503

              Barium ug/g 6.3 0.6 0.02 0.503

              Beryllium ug/g <0.01 0.01 0.503

              Boron ug/g <1 1 0.503

              Cadmium ug/g 3.1 0.3 0.01 0.503

              Chromium ug/g 0.41 0.1 0.05 0.503

              Cobalt ug/g 0.66 0.1 0.01 0.503

              Copper ug/g 10 1 0.05 0.503

              Iron ug/g 230 20 2 0.503

              Lead ug/g 0.10 0.02 0.01 0.503

              Manganese ug/g 73 7 0.1 0.503

              Mercury ug/g 0.027 0.01 0.005 0.503

              Molybdenum ug/g 0.25 0.06 0.02 0.503

              Nickel ug/g 5.6 0.6 0.05 0.503

              Selenium ug/g 6.4 0.6 0.01 0.503

              Silver ug/g 0.02 0.01 0.01 0.503

              Strontium ug/g 2.5 0.4 0.05 0.503

              Thallium ug/g 0.018 0.009 0.005 0.503

              Tin ug/g <0.05 0.05 0.503

              Titanium ug/g 1.7 0.5 0.2 0.503

              Uranium ug/g 0.050 0.01 0.005 0.503

              Vanadium ug/g 0.7 0.2 0.1 0.503

              Zinc ug/g 260 30 0.5 0.503

   Lab Section 6

              Moisture % 84.22 8 0.02 0.503

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053387
Sep 11, 2019
TISSUE
09/11/2019 RG_LI8_INV-10_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 340 30 2 0.5085

              Antimony ug/g 0.02 0.01 0.01 0.5085

              Arsenic ug/g 0.40 0.06 0.01 0.5085

              Barium ug/g 8.2 0.8 0.02 0.5085

              Beryllium ug/g 0.02 0.01 0.01 0.5085

              Boron ug/g 1 1 1 0.5085

              Cadmium ug/g 3.3 0.3 0.01 0.5085

              Chromium ug/g 0.67 0.2 0.05 0.5085

              Cobalt ug/g 0.71 0.1 0.01 0.5085

              Copper ug/g 11 1 0.05 0.5085

              Iron ug/g 240 20 2 0.5085

              Lead ug/g 0.15 0.04 0.01 0.5085

              Manganese ug/g 66 7 0.1 0.5085

              Mercury ug/g 0.025 0.01 0.005 0.5085

              Molybdenum ug/g 0.26 0.06 0.02 0.5085

              Nickel ug/g 5.6 0.6 0.05 0.5085

              Selenium ug/g 6.6 0.7 0.01 0.5085

              Silver ug/g 0.02 0.01 0.01 0.5085

              Strontium ug/g 4.7 0.7 0.05 0.5085

              Thallium ug/g 0.019 0.01 0.005 0.5085

              Tin ug/g <0.05 0.05 0.5085

              Titanium ug/g 2.8 0.7 0.2 0.5085

              Uranium ug/g 0.064 0.02 0.005 0.5085

              Vanadium ug/g 1.1 0.3 0.1 0.5085

              Zinc ug/g 280 30 0.5 0.5085

   Lab Section 6

              Moisture % 78.58 8 0.02 0.5085

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Date Samples Received: Sep-19-2019 Client P.O.: 616225

Oct 18, 2019

SRC Group # 2019-13452

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053168
Sep 05, 2019
TISSUE
09/05/2019 GH_ELUGH_INV-1_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 280 40 5 0.0881

              Antimony ug/g 0.04 0.03 0.02 0.0881

              Arsenic ug/g 0.69 0.2 0.05 0.0881

              Barium ug/g 8.4 2 0.5 0.0881

              Beryllium ug/g <0.02 0.02 0.0881

              Boron ug/g <5 5 0.0881

              Cadmium ug/g 1.2 0.2 0.02 0.0881

              Chromium ug/g 0.8 0.6 0.5 0.0881

              Cobalt ug/g <0.5 0.5 0.0881

              Copper ug/g 17 2 0.5 0.0881

              Iron ug/g 270 40 5 0.0881

              Lead ug/g 0.17 0.09 0.05 0.0881

              Manganese ug/g 40 6 0.5 0.0881

              Mercury ug/g 0.02 0.01 0.01 0.0881

              Molybdenum ug/g 0.21 0.1 0.05 0.0881

              Nickel ug/g 1.2 0.5 0.5 0.0881

              Selenium ug/g 3.5 0.5 0.05 0.0881

              Silver ug/g 0.18 0.06 0.02 0.0881

              Strontium ug/g 10 1 0.1 0.0881

              Thallium ug/g 0.02 0.01 0.01 0.0881

              Tin ug/g <0.2 0.2 0.0881

              Titanium ug/g 2.3 0.9 0.5 0.0881

              Uranium ug/g 0.06 0.03 0.02 0.0881

              Vanadium ug/g 2.0 0.5 0.2 0.0881

              Zinc ug/g 250 40 5 0.0881

   Lab Section 6

              Moisture % 80.25 8 0.02 0.0881

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053169
Sep 05, 2019
TISSUE
09/05/2019 GH_ELUGH_INV-2_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 510 50 5 0.0954

              Antimony ug/g 0.05 0.03 0.02 0.0954

              Arsenic ug/g 1.6 0.2 0.05 0.0954

              Barium ug/g 17 2 0.5 0.0954

              Beryllium ug/g 0.02 0.02 0.02 0.0954

              Boron ug/g <5 5 0.0954

              Cadmium ug/g 2.9 0.3 0.02 0.0954

              Chromium ug/g 1.3 0.8 0.5 0.0954

              Cobalt ug/g 1.4 0.5 0.5 0.0954

              Copper ug/g 14 2 0.5 0.0954

              Iron ug/g 440 70 5 0.0954

              Lead ug/g 0.23 0.1 0.05 0.0954

              Manganese ug/g 100 10 0.5 0.0954

              Mercury ug/g 0.03 0.02 0.01 0.0954

              Molybdenum ug/g 0.42 0.1 0.05 0.0954

              Nickel ug/g 2.7 0.5 0.5 0.0954

              Selenium ug/g 6.4 0.6 0.05 0.0954

              Silver ug/g 0.13 0.05 0.02 0.0954

              Strontium ug/g 9.3 1 0.1 0.0954

              Thallium ug/g 0.02 0.01 0.01 0.0954

              Tin ug/g <0.2 0.2 0.0954

              Titanium ug/g 3.8 1 0.5 0.0954

              Uranium ug/g 0.09 0.04 0.02 0.0954

              Vanadium ug/g 2.1 0.5 0.2 0.0954

              Zinc ug/g 200 30 5 0.0954

   Lab Section 6

              Moisture % 80.43 8 0.02 0.0954

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053170
Sep 05, 2019
TISSUE
09/05/2019 GH_ELUGH_INV-3_2019-09-05 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 5 0.118

              Antimony ug/g <0.02 0.02 0.118

              Arsenic ug/g 0.88 0.1 0.02 0.118

              Barium ug/g 7.5 0.8 0.05 0.118

              Beryllium ug/g <0.02 0.02 0.118

              Boron ug/g <2 2 0.118

              Cadmium ug/g 1.1 0.2 0.02 0.118

              Chromium ug/g 0.5 0.2 0.1 0.118

              Cobalt ug/g 0.82 0.1 0.02 0.118

              Copper ug/g 23 2 0.1 0.118

              Iron ug/g 160 20 5 0.118

              Lead ug/g 0.08 0.04 0.02 0.118

              Manganese ug/g 45 4 0.2 0.118

              Mercury ug/g 0.02 0.01 0.01 0.118

              Molybdenum ug/g 0.19 0.1 0.05 0.118

              Nickel ug/g 1.0 0.2 0.1 0.118

              Selenium ug/g 5.5 0.6 0.02 0.118

              Silver ug/g 0.24 0.06 0.02 0.118

              Strontium ug/g 16 2 0.1 0.118

              Thallium ug/g 0.01 0.01 0.01 0.118

              Tin ug/g <0.1 0.1 0.118

              Titanium ug/g 1.6 0.7 0.5 0.118

              Uranium ug/g 0.03 0.02 0.01 0.118

              Vanadium ug/g 0.7 0.4 0.2 0.118

              Zinc ug/g 300 30 1 0.118

   Lab Section 6

              Moisture % 80.41 8 0.02 0.118

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053171
Sep 04, 2019
TISSUE
09/04/2019 GH_THCK_INV-1_2019-09-04 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 6600 700 50 0.1423

              Antimony ug/g 0.14 0.05 0.02 0.1423

              Arsenic ug/g 4.2 0.4 0.02 0.1423

              Barium ug/g 119 10 0.05 0.1423

              Beryllium ug/g 0.28 0.07 0.02 0.1423

              Boron ug/g 15 2 2 0.1423

              Cadmium ug/g 1.9 0.3 0.02 0.1423

              Chromium ug/g 8.5 1 0.1 0.1423

              Cobalt ug/g 2.4 0.2 0.02 0.1423

              Copper ug/g 16 2 0.1 0.1423

              Iron ug/g 5200 500 50 0.1423

              Lead ug/g 3.2 0.3 0.02 0.1423

              Manganese ug/g 180 20 0.2 0.1423

              Mercury ug/g 0.12 0.03 0.01 0.1423

              Molybdenum ug/g 0.93 0.2 0.05 0.1423

              Nickel ug/g 11 1 0.1 0.1423

              Selenium ug/g 53 5 0.2 0.1423

              Silver ug/g 0.16 0.05 0.02 0.1423

              Strontium ug/g 66 7 0.1 0.1423

              Thallium ug/g 0.23 0.03 0.01 0.1423

              Tin ug/g <0.1 0.1 0.1423

              Titanium ug/g 26 4 0.5 0.1423

              Uranium ug/g 0.72 0.1 0.01 0.1423

              Vanadium ug/g 19 3 0.2 0.1423

              Zinc ug/g 160 20 1 0.1423

   Lab Section 6

              Moisture % 83.41 8 0.02 0.1423

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053172
Sep 04, 2019
TISSUE
09/04/2019 GH_THCK_INV-2_2019-09-04 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 6100 600 50 0.1574

              Antimony ug/g 0.08 0.04 0.02 0.1574

              Arsenic ug/g 3.6 0.4 0.02 0.1574

              Barium ug/g 90 9 0.05 0.1574

              Beryllium ug/g 0.26 0.06 0.02 0.1574

              Boron ug/g 13 2 2 0.1574

              Cadmium ug/g 1.7 0.2 0.02 0.1574

              Chromium ug/g 8.3 1 0.1 0.1574

              Cobalt ug/g 1.9 0.3 0.02 0.1574

              Copper ug/g 18 2 0.1 0.1574

              Iron ug/g 5000 500 50 0.1574

              Lead ug/g 3.1 0.3 0.02 0.1574

              Manganese ug/g 130 10 0.2 0.1574

              Mercury ug/g 0.10 0.02 0.01 0.1574

              Molybdenum ug/g 0.71 0.2 0.05 0.1574

              Nickel ug/g 8.1 1 0.1 0.1574

              Selenium ug/g 61 6 0.2 0.1574

              Silver ug/g 0.16 0.05 0.02 0.1574

              Strontium ug/g 35 4 0.1 0.1574

              Thallium ug/g 0.18 0.04 0.01 0.1574

              Tin ug/g <0.1 0.1 0.1574

              Titanium ug/g 28 4 0.5 0.1574

              Uranium ug/g 0.41 0.06 0.01 0.1574

              Vanadium ug/g 19 3 0.2 0.1574

              Zinc ug/g 190 20 1 0.1574

   Lab Section 6

              Moisture % 80.85 8 0.02 0.1574

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053173
Sep 04, 2019
TISSUE
09/04/2019 GH_THCK_INV-3_2019-09-04 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2700 400 50 0.1088

              Antimony ug/g 0.08 0.04 0.02 0.1088

              Arsenic ug/g 2.7 0.3 0.02 0.1088

              Barium ug/g 65 6 0.05 0.1088

              Beryllium ug/g 0.12 0.03 0.02 0.1088

              Boron ug/g 10 2 2 0.1088

              Cadmium ug/g 1.7 0.2 0.02 0.1088

              Chromium ug/g 3.4 0.5 0.1 0.1088

              Cobalt ug/g 1.2 0.2 0.02 0.1088

              Copper ug/g 16 2 0.1 0.1088

              Iron ug/g 2200 200 5 0.1088

              Lead ug/g 1.3 0.2 0.02 0.1088

              Manganese ug/g 120 10 0.2 0.1088

              Mercury ug/g 0.12 0.03 0.01 0.1088

              Molybdenum ug/g 0.59 0.1 0.05 0.1088

              Nickel ug/g 5.9 0.9 0.1 0.1088

              Selenium ug/g 78 8 0.2 0.1088

              Silver ug/g 0.12 0.05 0.02 0.1088

              Strontium ug/g 16 2 0.1 0.1088

              Thallium ug/g 0.12 0.03 0.01 0.1088

              Tin ug/g <0.1 0.1 0.1088

              Titanium ug/g 14 2 0.5 0.1088

              Uranium ug/g 0.98 0.1 0.01 0.1088

              Vanadium ug/g 8.1 1 0.2 0.1088

              Zinc ug/g 210 20 1 0.1088

   Lab Section 6

              Moisture % 84.22 8 0.02 0.1088

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053174
Sep 10, 2019
TISSUE
09/10/2019 GH_ERSC4_INV-1_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 980 100 5 0.181

              Antimony ug/g 0.06 0.03 0.02 0.181

              Arsenic ug/g 1.1 0.2 0.02 0.181

              Barium ug/g 36 4 0.05 0.181

              Beryllium ug/g 0.05 0.02 0.02 0.181

              Boron ug/g 3 2 2 0.181

              Cadmium ug/g 2.1 0.2 0.02 0.181

              Chromium ug/g 2.4 0.4 0.1 0.181

              Cobalt ug/g 1.4 0.2 0.02 0.181

              Copper ug/g 19 2 0.1 0.181

              Iron ug/g 910 90 5 0.181

              Lead ug/g 0.53 0.08 0.02 0.181

              Manganese ug/g 160 20 0.2 0.181

              Mercury ug/g 0.04 0.02 0.01 0.181

              Molybdenum ug/g 0.39 0.1 0.05 0.181

              Nickel ug/g 8.0 1 0.1 0.181

              Selenium ug/g 4.8 0.5 0.02 0.181

              Silver ug/g 0.18 0.06 0.02 0.181

              Strontium ug/g 11 1 0.1 0.181

              Thallium ug/g 0.04 0.02 0.01 0.181

              Tin ug/g <0.1 0.1 0.181

              Titanium ug/g 6.7 2 0.5 0.181

              Uranium ug/g 0.24 0.04 0.01 0.181

              Vanadium ug/g 4.2 0.6 0.2 0.181

              Zinc ug/g 320 30 1 0.181

   Lab Section 6

              Moisture % 83.56 8 0.02 0.181

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053175
Sep 10, 2019
TISSUE
09/10/2019 GH_ERSC4_INV-2_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1700 200 50 0.1907

              Antimony ug/g 0.06 0.03 0.02 0.1907

              Arsenic ug/g 1.2 0.2 0.02 0.1907

              Barium ug/g 28 3 0.05 0.1907

              Beryllium ug/g 0.07 0.02 0.02 0.1907

              Boron ug/g 4 2 2 0.1907

              Cadmium ug/g 2.9 0.3 0.02 0.1907

              Chromium ug/g 3.4 0.5 0.1 0.1907

              Cobalt ug/g 0.99 0.1 0.02 0.1907

              Copper ug/g 19 2 0.1 0.1907

              Iron ug/g 1200 100 5 0.1907

              Lead ug/g 0.67 0.1 0.02 0.1907

              Manganese ug/g 130 10 0.2 0.1907

              Mercury ug/g 0.04 0.02 0.01 0.1907

              Molybdenum ug/g 0.39 0.1 0.05 0.1907

              Nickel ug/g 3.7 0.6 0.1 0.1907

              Selenium ug/g 5.8 0.6 0.02 0.1907

              Silver ug/g 0.20 0.05 0.02 0.1907

              Strontium ug/g 18 2 0.1 0.1907

              Thallium ug/g 0.05 0.02 0.01 0.1907

              Tin ug/g <0.1 0.1 0.1907

              Titanium ug/g 13 2 0.5 0.1907

              Uranium ug/g 0.18 0.04 0.01 0.1907

              Vanadium ug/g 6.0 0.9 0.2 0.1907

              Zinc ug/g 350 40 1 0.1907

   Lab Section 6

              Moisture % 80.26 8 0.02 0.1907

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053176
Sep 10, 2019
TISSUE
09/10/2019 GH_ERSC4_INV-3_2019-09-10 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 510 50 2 0.3058

              Antimony ug/g 0.05 0.02 0.01 0.3058

              Arsenic ug/g 0.63 0.09 0.01 0.3058

              Barium ug/g 20 2 0.02 0.3058

              Beryllium ug/g 0.02 0.01 0.01 0.3058

              Boron ug/g 2 1 1 0.3058

              Cadmium ug/g 1.5 0.2 0.01 0.3058

              Chromium ug/g 1.1 0.2 0.05 0.3058

              Cobalt ug/g 0.67 0.1 0.01 0.3058

              Copper ug/g 21 2 0.05 0.3058

              Iron ug/g 390 40 2 0.3058

              Lead ug/g 0.28 0.04 0.01 0.3058

              Manganese ug/g 92 9 0.1 0.3058

              Mercury ug/g 0.037 0.01 0.005 0.3058

              Molybdenum ug/g 0.29 0.07 0.02 0.3058

              Nickel ug/g 2.7 0.4 0.05 0.3058

              Selenium ug/g 4.8 0.5 0.01 0.3058

              Silver ug/g 0.20 0.03 0.01 0.3058

              Strontium ug/g 10 1 0.05 0.3058

              Thallium ug/g 0.020 0.01 0.005 0.3058

              Tin ug/g <0.05 0.05 0.3058

              Titanium ug/g 3.9 1 0.2 0.3058

              Uranium ug/g 0.14 0.02 0.005 0.3058

              Vanadium ug/g 1.8 0.4 0.1 0.3058

              Zinc ug/g 380 40 0.5 0.3058

   Lab Section 6

              Moisture % 83.21 8 0.02 0.3058

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Page 10 of 30

SRC Group # 2019-13452

Minnow Environmental Inc.

Oct 18, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053177
Sep 09, 2019
TISSUE
09/09/2019 GH_ER1A_INV-1_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 100 5 0.1495

              Antimony ug/g 0.11 0.04 0.02 0.1495

              Arsenic ug/g 1.4 0.2 0.02 0.1495

              Barium ug/g 24 2 0.05 0.1495

              Beryllium ug/g 0.05 0.02 0.02 0.1495

              Boron ug/g 3 2 2 0.1495

              Cadmium ug/g 6.8 0.7 0.02 0.1495

              Chromium ug/g 2.7 0.4 0.1 0.1495

              Cobalt ug/g 2.5 0.2 0.02 0.1495

              Copper ug/g 19 2 0.1 0.1495

              Iron ug/g 900 90 5 0.1495

              Lead ug/g 0.48 0.07 0.02 0.1495

              Manganese ug/g 110 10 0.2 0.1495

              Mercury ug/g 0.03 0.02 0.01 0.1495

              Molybdenum ug/g 0.53 0.1 0.05 0.1495

              Nickel ug/g 5.5 0.8 0.1 0.1495

              Selenium ug/g 7.7 0.8 0.02 0.1495

              Silver ug/g 0.12 0.05 0.02 0.1495

              Strontium ug/g 11 1 0.1 0.1495

              Thallium ug/g 0.05 0.02 0.01 0.1495

              Tin ug/g <0.1 0.1 0.1495

              Titanium ug/g 9.4 2 0.5 0.1495

              Uranium ug/g 0.12 0.03 0.01 0.1495

              Vanadium ug/g 4.4 0.7 0.2 0.1495

              Zinc ug/g 260 30 1 0.1495

   Lab Section 6

              Moisture % 86.78 9 0.02 0.1495

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053178
Sep 09, 2019
TISSUE
09/09/2019 GH_ER1A_INV-2_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 100 5 0.0992

              Antimony ug/g 0.08 0.04 0.02 0.0992

              Arsenic ug/g 0.99 0.2 0.05 0.0992

              Barium ug/g 38 6 0.5 0.0992

              Beryllium ug/g 0.05 0.02 0.02 0.0992

              Boron ug/g <5 5 0.0992

              Cadmium ug/g 3.4 0.3 0.02 0.0992

              Chromium ug/g 2.4 1 0.5 0.0992

              Cobalt ug/g 1.3 0.5 0.5 0.0992

              Copper ug/g 22 3 0.5 0.0992

              Iron ug/g 870 90 5 0.0992

              Lead ug/g 0.50 0.1 0.05 0.0992

              Manganese ug/g 140 10 0.5 0.0992

              Mercury ug/g 0.03 0.02 0.01 0.0992

              Molybdenum ug/g 0.39 0.1 0.05 0.0992

              Nickel ug/g 4.0 0.5 0.5 0.0992

              Selenium ug/g 5.1 0.5 0.05 0.0992

              Silver ug/g 0.17 0.06 0.02 0.0992

              Strontium ug/g 16 2 0.1 0.0992

              Thallium ug/g 0.04 0.02 0.01 0.0992

              Tin ug/g <0.2 0.2 0.0992

              Titanium ug/g 9.0 2 0.5 0.0992

              Uranium ug/g 0.14 0.05 0.02 0.0992

              Vanadium ug/g 4.3 0.6 0.2 0.0992

              Zinc ug/g 380 60 5 0.0992

   Lab Section 6

              Moisture % 83.06 8 0.02 0.0992

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053179
Sep 09, 2019
TISSUE
09/09/2019 GH_ER1A_INV-3_2019-09-09 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1700 200 50 0.1848

              Antimony ug/g 0.14 0.05 0.02 0.1848

              Arsenic ug/g 1.4 0.2 0.02 0.1848

              Barium ug/g 30 3 0.05 0.1848

              Beryllium ug/g 0.06 0.02 0.02 0.1848

              Boron ug/g 8 2 2 0.1848

              Cadmium ug/g 4.7 0.5 0.02 0.1848

              Chromium ug/g 3.3 0.5 0.1 0.1848

              Cobalt ug/g 1.9 0.3 0.02 0.1848

              Copper ug/g 19 2 0.1 0.1848

              Iron ug/g 1100 100 5 0.1848

              Lead ug/g 0.60 0.09 0.02 0.1848

              Manganese ug/g 110 10 0.2 0.1848

              Mercury ug/g 0.03 0.02 0.01 0.1848

              Molybdenum ug/g 0.54 0.1 0.05 0.1848

              Nickel ug/g 5.0 0.8 0.1 0.1848

              Selenium ug/g 6.8 0.7 0.02 0.1848

              Silver ug/g 0.16 0.05 0.02 0.1848

              Strontium ug/g 15 2 0.1 0.1848

              Thallium ug/g 0.05 0.02 0.01 0.1848

              Tin ug/g <0.1 0.1 0.1848

              Titanium ug/g 11 2 0.5 0.1848

              Uranium ug/g 0.16 0.04 0.01 0.1848

              Vanadium ug/g 5.5 0.8 0.2 0.1848

              Zinc ug/g 330 30 1 0.1848

   Lab Section 6

              Moisture % 83.58 8 0.02 0.1848

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053180
Sep 08, 2019
TISSUE
09/08/2019 RG_ERSC5_INV-1_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3400 300 20 0.2847

              Antimony ug/g 0.19 0.05 0.01 0.2847

              Arsenic ug/g 1.8 0.2 0.01 0.2847

              Barium ug/g 38 4 0.02 0.2847

              Beryllium ug/g 0.14 0.04 0.01 0.2847

              Boron ug/g 8 1 1 0.2847

              Cadmium ug/g 6.0 0.6 0.01 0.2847

              Chromium ug/g 6.4 0.6 0.05 0.2847

              Cobalt ug/g 2.3 0.2 0.01 0.2847

              Copper ug/g 17 2 0.05 0.2847

              Iron ug/g 2400 200 20 0.2847

              Lead ug/g 1.5 0.2 0.01 0.2847

              Manganese ug/g 142 10 0.1 0.2847

              Mercury ug/g 0.033 0.01 0.005 0.2847

              Molybdenum ug/g 0.67 0.1 0.02 0.2847

              Nickel ug/g 7.6 0.8 0.05 0.2847

              Selenium ug/g 7.5 0.8 0.01 0.2847

              Silver ug/g 0.13 0.03 0.01 0.2847

              Strontium ug/g 39 4 0.05 0.2847

              Thallium ug/g 0.10 0.02 0.005 0.2847

              Tin ug/g 0.08 0.05 0.05 0.2847

              Titanium ug/g 21 2 0.2 0.2847

              Uranium ug/g 0.36 0.05 0.005 0.2847

              Vanadium ug/g 11 1 0.1 0.2847

              Zinc ug/g 170 20 0.5 0.2847

   Lab Section 6

              Moisture % 82.47 8 0.02 0.2847

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053181
Sep 08, 2019
TISSUE
09/08/2019 RG_ERSC5_INV-2_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3200 300 20 0.3645

              Antimony ug/g 0.14 0.04 0.01 0.3645

              Arsenic ug/g 1.9 0.2 0.01 0.3645

              Barium ug/g 39 4 0.02 0.3645

              Beryllium ug/g 0.13 0.03 0.01 0.3645

              Boron ug/g 7 1 1 0.3645

              Cadmium ug/g 5.6 0.6 0.01 0.3645

              Chromium ug/g 5.9 0.6 0.05 0.3645

              Cobalt ug/g 2.5 0.2 0.01 0.3645

              Copper ug/g 16 2 0.05 0.3645

              Iron ug/g 2500 200 20 0.3645

              Lead ug/g 1.4 0.1 0.01 0.3645

              Manganese ug/g 175 20 0.1 0.3645

              Mercury ug/g 0.039 0.01 0.005 0.3645

              Molybdenum ug/g 0.69 0.1 0.02 0.3645

              Nickel ug/g 9.3 0.9 0.05 0.3645

              Selenium ug/g 7.4 0.7 0.01 0.3645

              Silver ug/g 0.17 0.04 0.01 0.3645

              Strontium ug/g 33 3 0.05 0.3645

              Thallium ug/g 0.095 0.02 0.005 0.3645

              Tin ug/g 0.07 0.05 0.05 0.3645

              Titanium ug/g 18 3 0.2 0.3645

              Uranium ug/g 0.56 0.06 0.005 0.3645

              Vanadium ug/g 11 1 0.1 0.3645

              Zinc ug/g 220 20 0.5 0.3645

   Lab Section 6

              Moisture % 80.05 8 0.02 0.3645

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053182
Sep 08, 2019
TISSUE
09/08/2019 RG_ERSC5_INV-3_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4000 600 50 0.2189

              Antimony ug/g 0.16 0.05 0.02 0.2189

              Arsenic ug/g 2.6 0.3 0.02 0.2189

              Barium ug/g 44 4 0.05 0.2189

              Beryllium ug/g 0.20 0.05 0.02 0.2189

              Boron ug/g 8 2 2 0.2189

              Cadmium ug/g 8.6 0.9 0.02 0.2189

              Chromium ug/g 8.3 1 0.1 0.2189

              Cobalt ug/g 2.6 0.3 0.02 0.2189

              Copper ug/g 18 2 0.1 0.2189

              Iron ug/g 3300 500 50 0.2189

              Lead ug/g 1.8 0.3 0.02 0.2189

              Manganese ug/g 170 20 0.2 0.2189

              Mercury ug/g 0.06 0.02 0.01 0.2189

              Molybdenum ug/g 0.79 0.2 0.05 0.2189

              Nickel ug/g 8.8 1 0.1 0.2189

              Selenium ug/g 13 1 0.02 0.2189

              Silver ug/g 0.46 0.07 0.02 0.2189

              Strontium ug/g 38 4 0.1 0.2189

              Thallium ug/g 0.13 0.03 0.01 0.2189

              Tin ug/g <0.1 0.1 0.2189

              Titanium ug/g 22 3 0.5 0.2189

              Uranium ug/g 0.46 0.07 0.01 0.2189

              Vanadium ug/g 15 2 0.2 0.2189

              Zinc ug/g 190 20 1 0.2189

   Lab Section 6

              Moisture % 78.72 8 0.02 0.2189

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053183
Sep 12, 2019
TISSUE
09/12/2019 RG_GH-SCW3_INV-1_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5000 500 50 0.1782

              Antimony ug/g 0.10 0.04 0.02 0.1782

              Arsenic ug/g 4.4 0.4 0.02 0.1782

              Barium ug/g 43 4 0.05 0.1782

              Beryllium ug/g 0.21 0.05 0.02 0.1782

              Boron ug/g 10 2 2 0.1782

              Cadmium ug/g 10 1 0.02 0.1782

              Chromium ug/g 9.1 1 0.1 0.1782

              Cobalt ug/g 2.0 0.2 0.02 0.1782

              Copper ug/g 16 2 0.1 0.1782

              Iron ug/g 3600 500 50 0.1782

              Lead ug/g 2.2 0.2 0.02 0.1782

              Manganese ug/g 97 10 0.2 0.1782

              Mercury ug/g 0.19 0.05 0.01 0.1782

              Molybdenum ug/g 1.1 0.2 0.05 0.1782

              Nickel ug/g 8.3 1 0.1 0.1782

              Selenium ug/g 55 6 0.2 0.1782

              Silver ug/g 1.5 0.2 0.02 0.1782

              Strontium ug/g 23 2 0.1 0.1782

              Thallium ug/g 0.17 0.04 0.01 0.1782

              Tin ug/g <0.1 0.1 0.1782

              Titanium ug/g 28 4 0.5 0.1782

              Uranium ug/g 0.40 0.06 0.01 0.1782

              Vanadium ug/g 17 2 0.2 0.1782

              Zinc ug/g 170 20 1 0.1782

   Lab Section 6

              Moisture % 84.25 8 0.02 0.1782

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053184
Sep 12, 2019
TISSUE
09/12/2019 RG_GH-SCW3_INV-2_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5600 600 50 0.1203

              Antimony ug/g 0.18 0.06 0.02 0.1203

              Arsenic ug/g 2.3 0.2 0.02 0.1203

              Barium ug/g 52 5 0.05 0.1203

              Beryllium ug/g 0.24 0.06 0.02 0.1203

              Boron ug/g 12 2 2 0.1203

              Cadmium ug/g 3.3 0.3 0.02 0.1203

              Chromium ug/g 10 1 0.1 0.1203

              Cobalt ug/g 2.8 0.3 0.02 0.1203

              Copper ug/g 24 2 0.1 0.1203

              Iron ug/g 4100 600 50 0.1203

              Lead ug/g 2.5 0.2 0.02 0.1203

              Manganese ug/g 220 20 0.2 0.1203

              Mercury ug/g 0.06 0.02 0.01 0.1203

              Molybdenum ug/g 1.7 0.2 0.05 0.1203

              Nickel ug/g 14 1 0.1 0.1203

              Selenium ug/g 7.6 0.8 0.02 0.1203

              Silver ug/g 0.23 0.06 0.02 0.1203

              Strontium ug/g 26 3 0.1 0.1203

              Thallium ug/g 0.17 0.04 0.01 0.1203

              Tin ug/g 0.1 0.1 0.1 0.1203

              Titanium ug/g 30 4 0.5 0.1203

              Uranium ug/g 0.47 0.07 0.01 0.1203

              Vanadium ug/g 19 3 0.2 0.1203

              Zinc ug/g 130 10 1 0.1203

   Lab Section 6

              Moisture % 90.31 9 0.02 0.1203

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053185
Sep 12, 2019
TISSUE
09/12/2019 RG_GH-SCW3_INV-3_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 5600 600 50 0.1772

              Antimony ug/g 0.17 0.06 0.02 0.1772

              Arsenic ug/g 2.8 0.3 0.02 0.1772

              Barium ug/g 52 5 0.05 0.1772

              Beryllium ug/g 0.23 0.06 0.02 0.1772

              Boron ug/g 11 2 2 0.1772

              Cadmium ug/g 6.3 0.6 0.02 0.1772

              Chromium ug/g 11 1 0.1 0.1772

              Cobalt ug/g 3.0 0.3 0.02 0.1772

              Copper ug/g 19 2 0.1 0.1772

              Iron ug/g 4200 600 50 0.1772

              Lead ug/g 2.4 0.2 0.02 0.1772

              Manganese ug/g 190 20 0.2 0.1772

              Mercury ug/g 0.04 0.02 0.01 0.1772

              Molybdenum ug/g 2.0 0.3 0.05 0.1772

              Nickel ug/g 12 1 0.1 0.1772

              Selenium ug/g 7.3 0.7 0.02 0.1772

              Silver ug/g 0.15 0.05 0.02 0.1772

              Strontium ug/g 31 3 0.1 0.1772

              Thallium ug/g 0.16 0.04 0.01 0.1772

              Tin ug/g 0.1 0.1 0.1 0.1772

              Titanium ug/g 28 4 0.5 0.1772

              Uranium ug/g 0.54 0.08 0.01 0.1772

              Vanadium ug/g 19 3 0.2 0.1772

              Zinc ug/g 160 20 1 0.1772

   Lab Section 6

              Moisture % 90.09 9 0.02 0.1772

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053186
Sep 11, 2019
TISSUE
09/11/2019 RG_SCDTC_INV-1_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 400 50 0.1035

              Antimony ug/g 0.22 0.06 0.02 0.1035

              Arsenic ug/g 2.0 0.2 0.02 0.1035

              Barium ug/g 28 3 0.05 0.1035

              Beryllium ug/g 0.10 0.02 0.02 0.1035

              Boron ug/g 5 2 2 0.1035

              Cadmium ug/g 7.5 0.8 0.02 0.1035

              Chromium ug/g 4.7 0.7 0.1 0.1035

              Cobalt ug/g 2.8 0.3 0.02 0.1035

              Copper ug/g 21 2 0.1 0.1035

              Iron ug/g 1700 200 5 0.1035

              Lead ug/g 1.4 0.2 0.02 0.1035

              Manganese ug/g 93 9 0.2 0.1035

              Mercury ug/g 0.03 0.02 0.01 0.1035

              Molybdenum ug/g 0.75 0.2 0.05 0.1035

              Nickel ug/g 6.6 1 0.1 0.1035

              Selenium ug/g 10 1 0.02 0.1035

              Silver ug/g 0.14 0.05 0.02 0.1035

              Strontium ug/g 15 2 0.1 0.1035

              Thallium ug/g 0.08 0.03 0.01 0.1035

              Tin ug/g <0.1 0.1 0.1035

              Titanium ug/g 21 3 0.5 0.1035

              Uranium ug/g 0.17 0.04 0.01 0.1035

              Vanadium ug/g 9.1 1 0.2 0.1035

              Zinc ug/g 190 20 1 0.1035

   Lab Section 6

              Moisture % 87.42 9 0.02 0.1035

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053187
Sep 11, 2019
TISSUE
09/11/2019 RG_SCDTC_INV-2_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4000 600 50 0.1029

              Antimony ug/g 0.16 0.05 0.02 0.1029

              Arsenic ug/g 2.2 0.2 0.02 0.1029

              Barium ug/g 40 4 0.05 0.1029

              Beryllium ug/g 0.16 0.03 0.02 0.1029

              Boron ug/g 8 2 2 0.1029

              Cadmium ug/g 9.2 0.9 0.02 0.1029

              Chromium ug/g 6.7 1 0.1 0.1029

              Cobalt ug/g 2.7 0.3 0.02 0.1029

              Copper ug/g 19 2 0.1 0.1029

              Iron ug/g 2600 400 50 0.1029

              Lead ug/g 1.5 0.2 0.02 0.1029

              Manganese ug/g 93 9 0.2 0.1029

              Mercury ug/g 0.04 0.02 0.01 0.1029

              Molybdenum ug/g 0.79 0.2 0.05 0.1029

              Nickel ug/g 7.3 1 0.1 0.1029

              Selenium ug/g 9.6 1 0.02 0.1029

              Silver ug/g 0.14 0.05 0.02 0.1029

              Strontium ug/g 19 2 0.1 0.1029

              Thallium ug/g 0.11 0.03 0.01 0.1029

              Tin ug/g <0.1 0.1 0.1029

              Titanium ug/g 26 4 0.5 0.1029

              Uranium ug/g 0.25 0.04 0.01 0.1029

              Vanadium ug/g 13 2 0.2 0.1029

              Zinc ug/g 200 20 1 0.1029

   Lab Section 6

              Moisture % 88.65 9 0.02 0.1029

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053188
Sep 11, 2019
TISSUE
09/11/2019 RG_SCDTC_INV-3_2019-09-11 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 6700 700 50 0.0926

              Antimony ug/g 0.22 0.06 0.02 0.0926

              Arsenic ug/g 2.9 0.4 0.05 0.0926

              Barium ug/g 63 6 0.5 0.0926

              Beryllium ug/g 0.30 0.08 0.02 0.0926

              Boron ug/g 12 5 5 0.0926

              Cadmium ug/g 6.8 0.7 0.02 0.0926

              Chromium ug/g 9.4 2 0.5 0.0926

              Cobalt ug/g 3.5 0.5 0.5 0.0926

              Copper ug/g 21 3 0.5 0.0926

              Iron ug/g 6700 700 50 0.0926

              Lead ug/g 3.5 0.5 0.05 0.0926

              Manganese ug/g 150 20 0.5 0.0926

              Mercury ug/g 0.06 0.02 0.01 0.0926

              Molybdenum ug/g 0.91 0.2 0.05 0.0926

              Nickel ug/g 11 2 0.5 0.0926

              Selenium ug/g 9.2 0.9 0.05 0.0926

              Silver ug/g 0.16 0.05 0.02 0.0926

              Strontium ug/g 23 2 0.1 0.0926

              Thallium ug/g 0.15 0.04 0.01 0.0926

              Tin ug/g <0.2 0.2 0.0926

              Titanium ug/g 24 4 0.5 0.0926

              Uranium ug/g 0.29 0.07 0.02 0.0926

              Vanadium ug/g 18 3 0.2 0.0926

              Zinc ug/g 190 30 5 0.0926

   Lab Section 6

              Moisture % 80.51 8 0.02 0.0926

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053189
Sep 08, 2019
TISSUE
09/08/2019 GH_EL20_INV-1_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2300 200 20 0.283

              Antimony ug/g 0.09 0.03 0.01 0.283

              Arsenic ug/g 1.8 0.2 0.01 0.283

              Barium ug/g 28 3 0.02 0.283

              Beryllium ug/g 0.12 0.03 0.01 0.283

              Boron ug/g 5 1 1 0.283

              Cadmium ug/g 2.7 0.3 0.01 0.283

              Chromium ug/g 5.2 0.5 0.05 0.283

              Cobalt ug/g 2.1 0.2 0.01 0.283

              Copper ug/g 17 2 0.05 0.283

              Iron ug/g 2200 200 20 0.283

              Lead ug/g 1.1 0.1 0.01 0.283

              Manganese ug/g 114 10 0.1 0.283

              Mercury ug/g 0.020 0.01 0.005 0.283

              Molybdenum ug/g 0.68 0.1 0.02 0.283

              Nickel ug/g 5.2 0.5 0.05 0.283

              Selenium ug/g 5.4 0.5 0.01 0.283

              Silver ug/g 0.16 0.04 0.01 0.283

              Strontium ug/g 25 2 0.05 0.283

              Thallium ug/g 0.068 0.02 0.005 0.283

              Tin ug/g 0.05 0.05 0.05 0.283

              Titanium ug/g 13 2 0.2 0.283

              Uranium ug/g 0.27 0.04 0.005 0.283

              Vanadium ug/g 8.2 1 0.1 0.283

              Zinc ug/g 180 20 0.5 0.283

   Lab Section 6

              Moisture % 83.48 8 0.02 0.283

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053190
Sep 08, 2019
TISSUE
09/08/2019 GH_EL20_INV-2_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 630 90 20 0.5061

              Antimony ug/g 0.03 0.02 0.01 0.5061

              Arsenic ug/g 0.90 0.1 0.01 0.5061

              Barium ug/g 9.5 1 0.02 0.5061

              Beryllium ug/g 0.02 0.01 0.01 0.5061

              Boron ug/g <1 1 0.5061

              Cadmium ug/g 2.1 0.2 0.01 0.5061

              Chromium ug/g 1.3 0.2 0.05 0.5061

              Cobalt ug/g 1.5 0.2 0.01 0.5061

              Copper ug/g 22 2 0.05 0.5061

              Iron ug/g 440 40 2 0.5061

              Lead ug/g 0.22 0.03 0.01 0.5061

              Manganese ug/g 36 4 0.1 0.5061

              Mercury ug/g 0.021 0.01 0.005 0.5061

              Molybdenum ug/g 0.26 0.06 0.02 0.5061

              Nickel ug/g 1.9 0.3 0.05 0.5061

              Selenium ug/g 5.8 0.6 0.01 0.5061

              Silver ug/g 0.19 0.05 0.01 0.5061

              Strontium ug/g 13 1 0.05 0.5061

              Thallium ug/g 0.021 0.01 0.005 0.5061

              Tin ug/g <0.05 0.05 0.5061

              Titanium ug/g 6.6 1 0.2 0.5061

              Uranium ug/g 0.064 0.02 0.005 0.5061

              Vanadium ug/g 2.1 0.3 0.1 0.5061

              Zinc ug/g 290 30 0.5 0.5061

   Lab Section 6

              Moisture % 77.30 8 0.02 0.5061

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053191
Sep 08, 2019
TISSUE
09/08/2019 GH_EL20_INV-3_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.3282

              Antimony ug/g 0.07 0.02 0.01 0.3282

              Arsenic ug/g 1.3 0.1 0.01 0.3282

              Barium ug/g 16 2 0.02 0.3282

              Beryllium ug/g 0.05 0.01 0.01 0.3282

              Boron ug/g 2 1 1 0.3282

              Cadmium ug/g 2.7 0.3 0.01 0.3282

              Chromium ug/g 2.6 0.4 0.05 0.3282

              Cobalt ug/g 1.8 0.2 0.01 0.3282

              Copper ug/g 19 2 0.05 0.3282

              Iron ug/g 860 100 20 0.3282

              Lead ug/g 0.47 0.07 0.01 0.3282

              Manganese ug/g 61 6 0.1 0.3282

              Mercury ug/g 0.022 0.01 0.005 0.3282

              Molybdenum ug/g 0.43 0.06 0.02 0.3282

              Nickel ug/g 3.2 0.5 0.05 0.3282

              Selenium ug/g 6.6 0.7 0.01 0.3282

              Silver ug/g 0.19 0.05 0.01 0.3282

              Strontium ug/g 14 1 0.05 0.3282

              Thallium ug/g 0.037 0.01 0.005 0.3282

              Tin ug/g <0.05 0.05 0.3282

              Titanium ug/g 11 2 0.2 0.3282

              Uranium ug/g 0.18 0.03 0.005 0.3282

              Vanadium ug/g 4.2 0.6 0.1 0.3282

              Zinc ug/g 260 30 0.5 0.3282

   Lab Section 6

              Moisture % 83.54 8 0.02 0.3282

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Page 25 of 30

SRC Group # 2019-13452

Minnow Environmental Inc.

Oct 18, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053192
Sep 08, 2019
TISSUE
09/08/2019 GH_EL20_INV-4_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 20 0.3889

              Antimony ug/g 0.04 0.02 0.01 0.3889

              Arsenic ug/g 0.88 0.1 0.01 0.3889

              Barium ug/g 19 2 0.02 0.3889

              Beryllium ug/g 0.07 0.01 0.01 0.3889

              Boron ug/g 3 1 1 0.3889

              Cadmium ug/g 1.8 0.2 0.01 0.3889

              Chromium ug/g 3.2 0.5 0.05 0.3889

              Cobalt ug/g 1.3 0.1 0.01 0.3889

              Copper ug/g 19 2 0.05 0.3889

              Iron ug/g 1100 200 20 0.3889

              Lead ug/g 0.57 0.08 0.01 0.3889

              Manganese ug/g 56 6 0.1 0.3889

              Mercury ug/g 0.024 0.01 0.005 0.3889

              Molybdenum ug/g 0.35 0.09 0.02 0.3889

              Nickel ug/g 2.9 0.4 0.05 0.3889

              Selenium ug/g 4.2 0.4 0.01 0.3889

              Silver ug/g 0.21 0.03 0.01 0.3889

              Strontium ug/g 16 2 0.05 0.3889

              Thallium ug/g 0.042 0.01 0.005 0.3889

              Tin ug/g <0.05 0.05 0.3889

              Titanium ug/g 15 2 0.2 0.3889

              Uranium ug/g 0.13 0.02 0.005 0.3889

              Vanadium ug/g 5.5 0.8 0.1 0.3889

              Zinc ug/g 290 30 0.5 0.3889

   Lab Section 6

              Moisture % 81.84 8 0.02 0.3889

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053193
Sep 08, 2019
TISSUE
09/08/2019 GH_EL20_INV-5_2019-09-08 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2200 200 20 0.3432

              Antimony ug/g 0.09 0.03 0.01 0.3432

              Arsenic ug/g 1.7 0.2 0.01 0.3432

              Barium ug/g 24 2 0.02 0.3432

              Beryllium ug/g 0.09 0.02 0.01 0.3432

              Boron ug/g 4 1 1 0.3432

              Cadmium ug/g 3.8 0.4 0.01 0.3432

              Chromium ug/g 4.6 0.7 0.05 0.3432

              Cobalt ug/g 2.3 0.2 0.01 0.3432

              Copper ug/g 17 2 0.05 0.3432

              Iron ug/g 1800 300 20 0.3432

              Lead ug/g 0.78 0.1 0.01 0.3432

              Manganese ug/g 83 8 0.1 0.3432

              Mercury ug/g 0.020 0.01 0.005 0.3432

              Molybdenum ug/g 0.51 0.08 0.02 0.3432

              Nickel ug/g 4.3 0.6 0.05 0.3432

              Selenium ug/g 5.9 0.6 0.01 0.3432

              Silver ug/g 0.16 0.04 0.01 0.3432

              Strontium ug/g 24 2 0.05 0.3432

              Thallium ug/g 0.060 0.02 0.005 0.3432

              Tin ug/g 0.06 0.05 0.05 0.3432

              Titanium ug/g 17 2 0.2 0.3432

              Uranium ug/g 0.20 0.03 0.005 0.3432

              Vanadium ug/g 7.1 1 0.1 0.3432

              Zinc ug/g 210 20 0.5 0.3432

   Lab Section 6

              Moisture % 82.89 8 0.02 0.3432

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019056198
Sep 12, 2019
TISSUE
09/12/2019 RG_ERSC2_INV-1_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 7000 700 50 0.214

              Antimony ug/g 0.10 0.04 0.02 0.214

              Arsenic ug/g 3.4 0.3 0.02 0.214

              Barium ug/g 53 5 0.05 0.214

              Beryllium ug/g 0.24 0.06 0.02 0.214

              Boron ug/g 12 2 2 0.214

              Cadmium ug/g 13 1 0.02 0.214

              Chromium ug/g 11 1 0.1 0.214

              Cobalt ug/g 2.8 0.3 0.02 0.214

              Copper ug/g 28 3 0.1 0.214

              Iron ug/g 4000 600 50 0.214

              Lead ug/g 2.3 0.2 0.02 0.214

              Manganese ug/g 120 10 0.2 0.214

              Mercury ug/g 0.06 0.02 0.01 0.214

              Molybdenum ug/g 0.78 0.2 0.05 0.214

              Nickel ug/g 7.8 1 0.1 0.214

              Selenium ug/g 12 1 0.02 0.214

              Silver ug/g 0.29 0.07 0.02 0.214

              Strontium ug/g 31 3 0.1 0.214

              Thallium ug/g 0.17 0.04 0.01 0.214

              Tin ug/g 0.1 0.1 0.1 0.214

              Titanium ug/g 46 7 0.5 0.214

              Uranium ug/g 0.41 0.06 0.01 0.214

              Vanadium ug/g 20 2 0.2 0.214

              Zinc ug/g 240 20 1 0.214

   Lab Section 6

              Moisture % 78.07 8 0.02 0.214

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019056199
Sep 12, 2019
TISSUE
09/12/2019 RG_ERSC2_INV-2_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3200 500 50 0.1318

              Antimony ug/g 0.07 0.04 0.02 0.1318

              Arsenic ug/g 1.9 0.3 0.02 0.1318

              Barium ug/g 29 3 0.05 0.1318

              Beryllium ug/g 0.11 0.02 0.02 0.1318

              Boron ug/g 5 2 2 0.1318

              Cadmium ug/g 9.4 0.9 0.02 0.1318

              Chromium ug/g 5.7 0.8 0.1 0.1318

              Cobalt ug/g 2.2 0.2 0.02 0.1318

              Copper ug/g 33 3 0.1 0.1318

              Iron ug/g 2100 300 50 0.1318

              Lead ug/g 1.0 0.2 0.02 0.1318

              Manganese ug/g 68 7 0.2 0.1318

              Mercury ug/g 0.05 0.02 0.01 0.1318

              Molybdenum ug/g 0.57 0.1 0.05 0.1318

              Nickel ug/g 4.6 0.7 0.1 0.1318

              Selenium ug/g 8.1 0.8 0.02 0.1318

              Silver ug/g 0.13 0.05 0.02 0.1318

              Strontium ug/g 16 2 0.1 0.1318

              Thallium ug/g 0.09 0.03 0.01 0.1318

              Tin ug/g <0.1 0.1 0.1318

              Titanium ug/g 29 4 0.5 0.1318

              Uranium ug/g 0.18 0.04 0.01 0.1318

              Vanadium ug/g 9.8 1 0.2 0.1318

              Zinc ug/g 200 20 1 0.1318

   Lab Section 6

              Moisture % 75.95 8 0.02 0.1318

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019056200
Sep 12, 2019
TISSUE
09/12/2019 RG_ERSC2_INV-3_2019-09-12 

Client PO #:      616225
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4100 600 50 0.1628

              Antimony ug/g 0.09 0.04 0.02 0.1628

              Arsenic ug/g 2.2 0.2 0.02 0.1628

              Barium ug/g 38 4 0.05 0.1628

              Beryllium ug/g 0.15 0.03 0.02 0.1628

              Boron ug/g 7 2 2 0.1628

              Cadmium ug/g 10 1 0.02 0.1628

              Chromium ug/g 7.3 1 0.1 0.1628

              Cobalt ug/g 2.9 0.3 0.02 0.1628

              Copper ug/g 28 3 0.1 0.1628

              Iron ug/g 2700 400 50 0.1628

              Lead ug/g 1.4 0.2 0.02 0.1628

              Manganese ug/g 94 9 0.2 0.1628

              Mercury ug/g 0.04 0.02 0.01 0.1628

              Molybdenum ug/g 0.58 0.1 0.05 0.1628

              Nickel ug/g 5.6 0.8 0.1 0.1628

              Selenium ug/g 7.4 0.7 0.02 0.1628

              Silver ug/g 0.12 0.05 0.02 0.1628

              Strontium ug/g 22 2 0.1 0.1628

              Thallium ug/g 0.11 0.03 0.01 0.1628

              Tin ug/g <0.1 0.1 0.1628

              Titanium ug/g 27 4 0.5 0.1628

              Uranium ug/g 0.28 0.04 0.01 0.1628

              Vanadium ug/g 13 2 0.2 0.1628

              Zinc ug/g 250 20 1 0.1628

   Lab Section 6

              Moisture % 78.83 8 0.02 0.1628

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Page 30 of 30

SRC Group # 2019-13452

Minnow Environmental Inc.

Oct 18, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Date Samples Received: Sep-19-2019 Client P.O.: 616225 Ref#19-24

Nov 07, 2019

SRC Group # 2019-13454

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Jennifer Ings

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053388
Sep 06, 2019
TISSUE
09/06/2019 RG_ELDFE_INV_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 910 90 5 0.223

              Antimony ug/g 0.04 0.03 0.02 0.223

              Arsenic ug/g 1.0 0.2 0.02 0.223

              Barium ug/g 23 2 0.05 0.223

              Beryllium ug/g 0.04 0.02 0.02 0.223

              Boron ug/g 9 2 2 0.223

              Cadmium ug/g 0.31 0.08 0.02 0.223

              Chromium ug/g 1.8 0.4 0.1 0.223

              Cobalt ug/g 0.60 0.09 0.02 0.223

              Copper ug/g 12 1 0.1 0.223

              Iron ug/g 640 60 5 0.223

              Lead ug/g 0.37 0.09 0.02 0.223

              Manganese ug/g 140 10 0.2 0.223

              Mercury ug/g 0.02 0.01 0.01 0.223

              Molybdenum ug/g 0.28 0.1 0.05 0.223

              Nickel ug/g 2.0 0.3 0.1 0.223

              Selenium ug/g 7.4 0.7 0.02 0.223

              Silver ug/g 0.08 0.04 0.02 0.223

              Strontium ug/g 19 2 0.1 0.223

              Thallium ug/g 0.04 0.02 0.01 0.223

              Tin ug/g <0.1 0.1 0.223

              Titanium ug/g 7.1 2 0.5 0.223

              Uranium ug/g 0.09 0.03 0.01 0.223

              Vanadium ug/g 5.6 0.8 0.2 0.223

              Zinc ug/g 170 20 1 0.223

   Lab Section 6

              Moisture % 77.98 8 0.02 0.223

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.

Page 1 of 87

SRC Group # 2019-13454

Minnow Environmental Inc.

Nov 07, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053389
Sep 07, 2019
TISSUE
09/07/2019 RG_ELELKO_INV-1_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 460 70 5 0.1329

              Antimony ug/g 0.02 0.02 0.02 0.1329

              Arsenic ug/g 1.1 0.2 0.02 0.1329

              Barium ug/g 13 1 0.05 0.1329

              Beryllium ug/g <0.02 0.02 0.1329

              Boron ug/g 7 2 2 0.1329

              Cadmium ug/g 0.89 0.1 0.02 0.1329

              Chromium ug/g 0.9 0.3 0.1 0.1329

              Cobalt ug/g 0.65 0.1 0.02 0.1329

              Copper ug/g 23 2 0.1 0.1329

              Iron ug/g 370 60 5 0.1329

              Lead ug/g 0.22 0.06 0.02 0.1329

              Manganese ug/g 48 5 0.2 0.1329

              Mercury ug/g 0.03 0.02 0.01 0.1329

              Molybdenum ug/g 0.20 0.1 0.05 0.1329

              Nickel ug/g 1.8 0.4 0.1 0.1329

              Selenium ug/g 8.2 0.8 0.02 0.1329

              Silver ug/g 0.26 0.06 0.02 0.1329

              Strontium ug/g 10 1 0.1 0.1329

              Thallium ug/g 0.02 0.01 0.01 0.1329

              Tin ug/g <0.1 0.1 0.1329

              Titanium ug/g 3.9 1 0.5 0.1329

              Uranium ug/g 0.05 0.02 0.01 0.1329

              Vanadium ug/g 1.5 0.5 0.2 0.1329

              Zinc ug/g 300 30 1 0.1329

   Lab Section 6

              Moisture % 84.85 8 0.02 0.1329

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053390
Sep 07, 2019
TISSUE
09/07/2019 RG_ELELKO_INV-2_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 170 20 5 0.1138

              Antimony ug/g <0.02 0.02 0.1138

              Arsenic ug/g 0.91 0.1 0.02 0.1138

              Barium ug/g 10 1 0.05 0.1138

              Beryllium ug/g <0.02 0.02 0.1138

              Boron ug/g 4 2 2 0.1138

              Cadmium ug/g 0.72 0.1 0.02 0.1138

              Chromium ug/g 0.4 0.2 0.1 0.1138

              Cobalt ug/g 0.50 0.08 0.02 0.1138

              Copper ug/g 28 3 0.1 0.1138

              Iron ug/g 230 30 5 0.1138

              Lead ug/g 0.08 0.04 0.02 0.1138

              Manganese ug/g 35 4 0.2 0.1138

              Mercury ug/g 0.02 0.01 0.01 0.1138

              Molybdenum ug/g 0.23 0.1 0.05 0.1138

              Nickel ug/g 1.3 0.3 0.1 0.1138

              Selenium ug/g 8.4 0.8 0.02 0.1138

              Silver ug/g 0.23 0.06 0.02 0.1138

              Strontium ug/g 7.4 1 0.1 0.1138

              Thallium ug/g 0.01 0.01 0.01 0.1138

              Tin ug/g <0.1 0.1 0.1138

              Titanium ug/g 1.5 0.7 0.5 0.1138

              Uranium ug/g 0.03 0.02 0.01 0.1138

              Vanadium ug/g 0.5 0.3 0.2 0.1138

              Zinc ug/g 350 40 1 0.1138

   Lab Section 6

              Moisture % 88.41 9 0.02 0.1138

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053391
Sep 07, 2019
TISSUE
09/07/2019 RG_ELELKO_INV-3_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 460 70 5 0.1009

              Antimony ug/g 0.02 0.02 0.02 0.1009

              Arsenic ug/g 1.2 0.2 0.02 0.1009

              Barium ug/g 9.9 1 0.05 0.1009

              Beryllium ug/g <0.02 0.02 0.1009

              Boron ug/g 13 2 2 0.1009

              Cadmium ug/g 0.56 0.08 0.02 0.1009

              Chromium ug/g 0.8 0.3 0.1 0.1009

              Cobalt ug/g 0.60 0.09 0.02 0.1009

              Copper ug/g 20 2 0.1 0.1009

              Iron ug/g 330 50 5 0.1009

              Lead ug/g 0.18 0.06 0.02 0.1009

              Manganese ug/g 40 4 0.2 0.1009

              Mercury ug/g 0.02 0.01 0.01 0.1009

              Molybdenum ug/g 0.27 0.1 0.05 0.1009

              Nickel ug/g 1.5 0.4 0.1 0.1009

              Selenium ug/g 7.6 0.8 0.02 0.1009

              Silver ug/g 0.20 0.05 0.02 0.1009

              Strontium ug/g 6.8 1 0.1 0.1009

              Thallium ug/g 0.02 0.01 0.01 0.1009

              Tin ug/g <0.1 0.1 0.1009

              Titanium ug/g 2.9 1 0.5 0.1009

              Uranium ug/g 0.04 0.02 0.01 0.1009

              Vanadium ug/g 1.2 0.5 0.2 0.1009

              Zinc ug/g 210 20 1 0.1009

   Lab Section 6

              Moisture % 84.37 8 0.02 0.1009

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053392
Sep 07, 2019
TISSUE
09/07/2019 RG_ELELKO_INV-4_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 430 60 5 0.0947

              Antimony ug/g 0.03 0.02 0.02 0.0947

              Arsenic ug/g 0.98 0.2 0.05 0.0947

              Barium ug/g 24 4 0.5 0.0947

              Beryllium ug/g <0.02 0.02 0.0947

              Boron ug/g 13 5 5 0.0947

              Cadmium ug/g 0.59 0.09 0.02 0.0947

              Chromium ug/g 0.8 0.6 0.5 0.0947

              Cobalt ug/g <0.5 0.5 0.0947

              Copper ug/g 19 3 0.5 0.0947

              Iron ug/g 360 50 5 0.0947

              Lead ug/g 0.19 0.1 0.05 0.0947

              Manganese ug/g 56 6 0.5 0.0947

              Mercury ug/g 0.03 0.02 0.01 0.0947

              Molybdenum ug/g 0.26 0.1 0.05 0.0947

              Nickel ug/g 2.2 0.5 0.5 0.0947

              Selenium ug/g 10 1 0.05 0.0947

              Silver ug/g 0.17 0.06 0.02 0.0947

              Strontium ug/g 15 2 0.1 0.0947

              Thallium ug/g 0.02 0.01 0.01 0.0947

              Tin ug/g <0.2 0.2 0.0947

              Titanium ug/g 3.3 1 0.5 0.0947

              Uranium ug/g 0.06 0.03 0.02 0.0947

              Vanadium ug/g 1.4 0.5 0.2 0.0947

              Zinc ug/g 260 40 5 0.0947

   Lab Section 6

              Moisture % 86.59 9 0.02 0.0947

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053393
Sep 07, 2019
TISSUE
09/07/2019 RG_ELELKO_INV-5_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 540 50 5 0.0996

              Antimony ug/g 0.03 0.02 0.02 0.0996

              Arsenic ug/g 0.81 0.2 0.05 0.0996

              Barium ug/g 14 2 0.5 0.0996

              Beryllium ug/g 0.02 0.02 0.02 0.0996

              Boron ug/g 14 5 5 0.0996

              Cadmium ug/g 0.50 0.08 0.02 0.0996

              Chromium ug/g 1.0 0.7 0.5 0.0996

              Cobalt ug/g <0.5 0.5 0.0996

              Copper ug/g 21 3 0.5 0.0996

              Iron ug/g 380 60 5 0.0996

              Lead ug/g 0.21 0.1 0.05 0.0996

              Manganese ug/g 40 6 0.5 0.0996

              Mercury ug/g 0.03 0.02 0.01 0.0996

              Molybdenum ug/g 0.17 0.09 0.05 0.0996

              Nickel ug/g 1.6 0.5 0.5 0.0996

              Selenium ug/g 6.5 0.6 0.05 0.0996

              Silver ug/g 0.25 0.06 0.02 0.0996

              Strontium ug/g 15 2 0.1 0.0996

              Thallium ug/g 0.02 0.01 0.01 0.0996

              Tin ug/g <0.2 0.2 0.0996

              Titanium ug/g 4.0 1 0.5 0.0996

              Uranium ug/g 0.05 0.03 0.02 0.0996

              Vanadium ug/g 1.6 0.5 0.2 0.0996

              Zinc ug/g 270 40 5 0.0996

   Lab Section 6

              Moisture % 87.34 9 0.02 0.0996

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053394
Sep 06, 2019
TISSUE
09/06/2019 RG_ELH93_INV-1_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 880 90 5 0.1827

              Antimony ug/g 0.02 0.02 0.02 0.1827

              Arsenic ug/g 1.2 0.2 0.02 0.1827

              Barium ug/g 18 2 0.05 0.1827

              Beryllium ug/g 0.04 0.02 0.02 0.1827

              Boron ug/g 6 2 2 0.1827

              Cadmium ug/g 0.75 0.1 0.02 0.1827

              Chromium ug/g 1.1 0.3 0.1 0.1827

              Cobalt ug/g 1.0 0.2 0.02 0.1827

              Copper ug/g 20 2 0.1 0.1827

              Iron ug/g 880 90 5 0.1827

              Lead ug/g 0.36 0.09 0.02 0.1827

              Manganese ug/g 56 6 0.2 0.1827

              Mercury ug/g 0.03 0.02 0.01 0.1827

              Molybdenum ug/g 0.24 0.1 0.05 0.1827

              Nickel ug/g 2.4 0.4 0.1 0.1827

              Selenium ug/g 8.2 0.8 0.02 0.1827

              Silver ug/g 0.18 0.06 0.02 0.1827

              Strontium ug/g 9.7 1 0.1 0.1827

              Thallium ug/g 0.02 0.01 0.01 0.1827

              Tin ug/g <0.1 0.1 0.1827

              Titanium ug/g 4.8 1 0.5 0.1827

              Uranium ug/g 0.05 0.02 0.01 0.1827

              Vanadium ug/g 1.5 0.5 0.2 0.1827

              Zinc ug/g 190 20 1 0.1827

   Lab Section 6

              Moisture % 81.05 8 0.02 0.1827

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053395
Sep 06, 2019
TISSUE
09/06/2019 RG_ELH93_INV-2_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 100 5 0.134

              Antimony ug/g 0.05 0.03 0.02 0.134

              Arsenic ug/g 2.0 0.2 0.02 0.134

              Barium ug/g 32 3 0.05 0.134

              Beryllium ug/g 0.06 0.02 0.02 0.134

              Boron ug/g 14 2 2 0.134

              Cadmium ug/g 0.79 0.1 0.02 0.134

              Chromium ug/g 2.0 0.3 0.1 0.134

              Cobalt ug/g 1.0 0.2 0.02 0.134

              Copper ug/g 14 1 0.1 0.134

              Iron ug/g 1000 100 5 0.134

              Lead ug/g 0.75 0.1 0.02 0.134

              Manganese ug/g 83 8 0.2 0.134

              Mercury ug/g 0.03 0.02 0.01 0.134

              Molybdenum ug/g 0.37 0.1 0.05 0.134

              Nickel ug/g 2.9 0.4 0.1 0.134

              Selenium ug/g 8.5 0.8 0.02 0.134

              Silver ug/g 0.13 0.05 0.02 0.134

              Strontium ug/g 18 2 0.1 0.134

              Thallium ug/g 0.04 0.02 0.01 0.134

              Tin ug/g <0.1 0.1 0.134

              Titanium ug/g 9.6 2 0.5 0.134

              Uranium ug/g 0.17 0.04 0.01 0.134

              Vanadium ug/g 3.8 1 0.2 0.134

              Zinc ug/g 160 20 1 0.134

   Lab Section 6

              Moisture % 86.70 9 0.02 0.134

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053396
Sep 06, 2019
TISSUE
09/06/2019 RG_ELH93_INV-3_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 820 80 5 0.1959

              Antimony ug/g 0.06 0.03 0.02 0.1959

              Arsenic ug/g 1.0 0.2 0.02 0.1959

              Barium ug/g 17 2 0.05 0.1959

              Beryllium ug/g 0.03 0.02 0.02 0.1959

              Boron ug/g 6 2 2 0.1959

              Cadmium ug/g 0.54 0.08 0.02 0.1959

              Chromium ug/g 1.2 0.3 0.1 0.1959

              Cobalt ug/g 0.80 0.1 0.02 0.1959

              Copper ug/g 23 2 0.1 0.1959

              Iron ug/g 620 60 5 0.1959

              Lead ug/g 0.47 0.07 0.02 0.1959

              Manganese ug/g 48 5 0.2 0.1959

              Mercury ug/g 0.02 0.01 0.01 0.1959

              Molybdenum ug/g 0.21 0.1 0.05 0.1959

              Nickel ug/g 1.6 0.4 0.1 0.1959

              Selenium ug/g 7.8 0.8 0.02 0.1959

              Silver ug/g 0.18 0.06 0.02 0.1959

              Strontium ug/g 12 1 0.1 0.1959

              Thallium ug/g 0.02 0.01 0.01 0.1959

              Tin ug/g <0.1 0.1 0.1959

              Titanium ug/g 6.2 2 0.5 0.1959

              Uranium ug/g 0.06 0.02 0.01 0.1959

              Vanadium ug/g 1.9 0.6 0.2 0.1959

              Zinc ug/g 280 30 1 0.1959

   Lab Section 6

              Moisture % 80.70 8 0.02 0.1959

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053397
Sep 09, 2019
TISSUE
09/09/2019 RG_GHCKD_INV_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 100 5 0.1092

              Antimony ug/g 0.10 0.04 0.02 0.1092

              Arsenic ug/g 0.52 0.08 0.02 0.1092

              Barium ug/g 35 4 0.05 0.1092

              Beryllium ug/g 0.05 0.02 0.02 0.1092

              Boron ug/g 3 2 2 0.1092

              Cadmium ug/g 0.97 0.1 0.02 0.1092

              Chromium ug/g 2.0 0.3 0.1 0.1092

              Cobalt ug/g 1.3 0.2 0.02 0.1092

              Copper ug/g 14 1 0.1 0.1092

              Iron ug/g 640 60 5 0.1092

              Lead ug/g 0.56 0.08 0.02 0.1092

              Manganese ug/g 81 8 0.2 0.1092

              Mercury ug/g 0.03 0.02 0.01 0.1092

              Molybdenum ug/g 0.26 0.1 0.05 0.1092

              Nickel ug/g 16 2 0.1 0.1092

              Selenium ug/g 17 2 0.02 0.1092

              Silver ug/g 0.19 0.06 0.02 0.1092

              Strontium ug/g 111 10 0.1 0.1092

              Thallium ug/g 0.05 0.02 0.01 0.1092

              Tin ug/g <0.1 0.1 0.1092

              Titanium ug/g 8.7 2 0.5 0.1092

              Uranium ug/g 0.42 0.06 0.01 0.1092

              Vanadium ug/g 4.0 0.6 0.2 0.1092

              Zinc ug/g 130 10 1 0.1092

   Lab Section 6

              Moisture % 84.47 8 0.02 0.1092

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053398
Sep 15, 2019
TISSUE
09/15/2019 RG_FODGH_INV-1_2019-09-15 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2600 300 20 0.4288

              Antimony ug/g 0.07 0.02 0.01 0.4288

              Arsenic ug/g 1.4 0.1 0.01 0.4288

              Barium ug/g 37 4 0.02 0.4288

              Beryllium ug/g 0.11 0.03 0.01 0.4288

              Boron ug/g 12 3 1 0.4288

              Cadmium ug/g 2.6 0.3 0.01 0.4288

              Chromium ug/g 4.4 0.7 0.05 0.4288

              Cobalt ug/g 1.4 0.1 0.01 0.4288

              Copper ug/g 16 2 0.05 0.4288

              Iron ug/g 3900 400 20 0.4288

              Lead ug/g 1.0 0.1 0.01 0.4288

              Manganese ug/g 102 10 0.1 0.4288

              Mercury ug/g 0.014 0.008 0.005 0.4288

              Molybdenum ug/g 0.47 0.07 0.02 0.4288

              Nickel ug/g 6.9 0.7 0.05 0.4288

              Selenium ug/g 7.7 0.8 0.01 0.4288

              Silver ug/g 0.14 0.04 0.01 0.4288

              Strontium ug/g 12 1 0.05 0.4288

              Thallium ug/g 0.078 0.02 0.005 0.4288

              Tin ug/g 0.06 0.05 0.05 0.4288

              Titanium ug/g 10 2 0.2 0.4288

              Uranium ug/g 0.24 0.04 0.005 0.4288

              Vanadium ug/g 14 4 1 0.4288

              Zinc ug/g 250 20 0.5 0.4288

   Lab Section 6

              Moisture % 84.38 8 0.02 0.4288

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053399
Sep 15, 2019
TISSUE
09/15/2019 RG_FODGH_INV-2_2019-09-15 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.4972

              Antimony ug/g 0.05 0.02 0.01 0.4972

              Arsenic ug/g 2.6 0.3 0.01 0.4972

              Barium ug/g 34 3 0.02 0.4972

              Beryllium ug/g 0.06 0.01 0.01 0.4972

              Boron ug/g 34 5 1 0.4972

              Cadmium ug/g 1.9 0.2 0.01 0.4972

              Chromium ug/g 2.8 0.4 0.05 0.4972

              Cobalt ug/g 1.6 0.2 0.01 0.4972

              Copper ug/g 13 1 0.05 0.4972

              Iron ug/g 1500 200 20 0.4972

              Lead ug/g 0.75 0.1 0.01 0.4972

              Manganese ug/g 124 10 0.1 0.4972

              Mercury ug/g 0.011 0.007 0.005 0.4972

              Molybdenum ug/g 0.46 0.07 0.02 0.4972

              Nickel ug/g 6.9 0.7 0.05 0.4972

              Selenium ug/g 8.1 0.8 0.01 0.4972

              Silver ug/g 0.10 0.02 0.01 0.4972

              Strontium ug/g 11 1 0.05 0.4972

              Thallium ug/g 0.042 0.01 0.005 0.4972

              Tin ug/g <0.05 0.05 0.4972

              Titanium ug/g 8.4 1 0.2 0.4972

              Uranium ug/g 0.21 0.03 0.005 0.4972

              Vanadium ug/g 5.5 0.8 0.1 0.4972

              Zinc ug/g 190 20 0.5 0.4972

   Lab Section 6

              Moisture % 85.79 8 0.02 0.4972

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053400
Sep 15, 2019
TISSUE
09/15/2019 RG_FODGH_INV-3_2019-09-15 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 200 20 0.2504

              Antimony ug/g 0.05 0.02 0.01 0.2504

              Arsenic ug/g 0.82 0.1 0.01 0.2504

              Barium ug/g 24 2 0.02 0.2504

              Beryllium ug/g 0.04 0.01 0.01 0.2504

              Boron ug/g 26 4 1 0.2504

              Cadmium ug/g 2.1 0.2 0.01 0.2504

              Chromium ug/g 1.9 0.3 0.05 0.2504

              Cobalt ug/g 1.0 0.1 0.01 0.2504

              Copper ug/g 13 1 0.05 0.2504

              Iron ug/g 730 70 2 0.2504

              Lead ug/g 0.40 0.06 0.01 0.2504

              Manganese ug/g 66 7 0.1 0.2504

              Mercury ug/g 0.012 0.008 0.005 0.2504

              Molybdenum ug/g 0.30 0.08 0.02 0.2504

              Nickel ug/g 3.9 0.6 0.05 0.2504

              Selenium ug/g 7.9 0.8 0.01 0.2504

              Silver ug/g 0.11 0.03 0.01 0.2504

              Strontium ug/g 8.6 0.9 0.05 0.2504

              Thallium ug/g 0.034 0.01 0.005 0.2504

              Tin ug/g <0.05 0.05 0.2504

              Titanium ug/g 8.5 1 0.2 0.2504

              Uranium ug/g 0.15 0.02 0.005 0.2504

              Vanadium ug/g 3.8 0.6 0.1 0.2504

              Zinc ug/g 150 20 0.5 0.2504

   Lab Section 6

              Moisture % 87.90 9 0.02 0.2504

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053401
Sep 15, 2019
TISSUE
09/15/2019 RG_FODGH_INV-4_2019-09-15 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.398

              Antimony ug/g 0.11 0.03 0.01 0.398

              Arsenic ug/g 1.2 0.1 0.01 0.398

              Barium ug/g 34 3 0.02 0.398

              Beryllium ug/g 0.06 0.01 0.01 0.398

              Boron ug/g 8 1 1 0.398

              Cadmium ug/g 2.6 0.3 0.01 0.398

              Chromium ug/g 2.4 0.4 0.05 0.398

              Cobalt ug/g 2.1 0.2 0.01 0.398

              Copper ug/g 14 1 0.05 0.398

              Iron ug/g 1700 200 20 0.398

              Lead ug/g 0.75 0.1 0.01 0.398

              Manganese ug/g 106 10 0.1 0.398

              Mercury ug/g 0.015 0.008 0.005 0.398

              Molybdenum ug/g 0.90 0.1 0.02 0.398

              Nickel ug/g 6.2 0.6 0.05 0.398

              Selenium ug/g 9.0 0.9 0.01 0.398

              Silver ug/g 0.11 0.03 0.01 0.398

              Strontium ug/g 9.8 1 0.05 0.398

              Thallium ug/g 0.041 0.01 0.005 0.398

              Tin ug/g <0.05 0.05 0.398

              Titanium ug/g 5.6 0.8 0.2 0.398

              Uranium ug/g 0.15 0.02 0.005 0.398

              Vanadium ug/g 4.8 0.7 0.1 0.398

              Zinc ug/g 200 20 0.5 0.398

   Lab Section 6

              Moisture % 85.04 8 0.02 0.398

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053402
Sep 15, 2019
TISSUE
09/15/2019 RG_FODGH_INV-5_2019-09-15 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.502

              Antimony ug/g 0.05 0.02 0.01 0.502

              Arsenic ug/g 1.1 0.1 0.01 0.502

              Barium ug/g 37 4 0.02 0.502

              Beryllium ug/g 0.06 0.01 0.01 0.502

              Boron ug/g 8 1 1 0.502

              Cadmium ug/g 2.0 0.2 0.01 0.502

              Chromium ug/g 2.6 0.4 0.05 0.502

              Cobalt ug/g 1.1 0.1 0.01 0.502

              Copper ug/g 12 1 0.05 0.502

              Iron ug/g 1600 200 20 0.502

              Lead ug/g 0.62 0.09 0.01 0.502

              Manganese ug/g 98 10 0.1 0.502

              Mercury ug/g 0.012 0.008 0.005 0.502

              Molybdenum ug/g 0.39 0.1 0.02 0.502

              Nickel ug/g 4.6 0.7 0.05 0.502

              Selenium ug/g 8.5 0.8 0.01 0.502

              Silver ug/g 0.10 0.02 0.01 0.502

              Strontium ug/g 12 1 0.05 0.502

              Thallium ug/g 0.037 0.01 0.005 0.502

              Tin ug/g <0.05 0.05 0.502

              Titanium ug/g 6.6 1 0.2 0.502

              Uranium ug/g 0.17 0.02 0.005 0.502

              Vanadium ug/g 5.3 0.8 0.1 0.502

              Zinc ug/g 170 20 0.5 0.502

   Lab Section 6

              Moisture % 86.07 9 0.02 0.502

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053403
Sep 16, 2019
TISSUE
09/16/2019 RG_GATE_INV_2019-09-16 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3900 400 20 0.4019

              Antimony ug/g 0.15 0.04 0.01 0.4019

              Arsenic ug/g 1.9 0.2 0.01 0.4019

              Barium ug/g 533 80 0.02 0.4019

              Beryllium ug/g 0.13 0.03 0.01 0.4019

              Boron ug/g 8 1 1 0.4019

              Cadmium ug/g 4.5 0.4 0.01 0.4019

              Chromium ug/g 5.6 0.6 0.05 0.4019

              Cobalt ug/g 3.0 0.3 0.01 0.4019

              Copper ug/g 12 1 0.05 0.4019

              Iron ug/g 2200 200 20 0.4019

              Lead ug/g 1.8 0.2 0.01 0.4019

              Manganese ug/g 58 6 0.1 0.4019

              Mercury ug/g 0.031 0.01 0.005 0.4019

              Molybdenum ug/g 0.88 0.1 0.02 0.4019

              Nickel ug/g 110 10 0.05 0.4019

              Selenium ug/g 12.0 1 0.01 0.4019

              Silver ug/g 0.12 0.03 0.01 0.4019

              Strontium ug/g 118 10 0.05 0.4019

              Thallium ug/g 0.20 0.03 0.005 0.4019

              Tin ug/g 0.10 0.05 0.05 0.4019

              Titanium ug/g 25 2 0.2 0.4019

              Uranium ug/g 1.7 0.2 0.005 0.4019

              Vanadium ug/g 14 4 1 0.4019

              Zinc ug/g 190 20 0.5 0.4019

   Lab Section 6

              Moisture % 89.93 9 0.02 0.4019

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053404
Sep 11, 2019
TISSUE
09/11/2019 RG_BOCK_INV_2019-09-11 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2200 200 20 0.2772

              Antimony ug/g 0.24 0.04 0.01 0.2772

              Arsenic ug/g 2.4 0.2 0.01 0.2772

              Barium ug/g 832 100 0.02 0.2772

              Beryllium ug/g 0.08 0.02 0.01 0.2772

              Boron ug/g 6 1 1 0.2772

              Cadmium ug/g 2.1 0.2 0.01 0.2772

              Chromium ug/g 3.5 0.5 0.05 0.2772

              Cobalt ug/g 6.9 0.7 0.01 0.2772

              Copper ug/g 19 2 0.05 0.2772

              Iron ug/g 970 100 20 0.2772

              Lead ug/g 1.2 0.1 0.01 0.2772

              Manganese ug/g 43 4 0.1 0.2772

              Mercury ug/g 0.098 0.02 0.005 0.2772

              Molybdenum ug/g 1.3 0.2 0.02 0.2772

              Nickel ug/g 77 8 0.05 0.2772

              Selenium ug/g 78 8 0.1 0.2772

              Silver ug/g 0.17 0.04 0.01 0.2772

              Strontium ug/g 118 10 0.05 0.2772

              Thallium ug/g 0.39 0.06 0.005 0.2772

              Tin ug/g 0.08 0.05 0.05 0.2772

              Titanium ug/g 11 2 0.2 0.2772

              Uranium ug/g 2.6 0.3 0.005 0.2772

              Vanadium ug/g 8.2 1 0.1 0.2772

              Zinc ug/g 130 10 0.5 0.2772

   Lab Section 6

              Moisture % 84.91 8 0.02 0.2772

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053405
Sep 16, 2019
TISSUE
09/16/2019 RG_MIDGA_INV_2019-09-16 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 820 100 20 0.5044

              Antimony ug/g 0.04 0.02 0.01 0.5044

              Arsenic ug/g 0.75 0.1 0.01 0.5044

              Barium ug/g 37 4 0.02 0.5044

              Beryllium ug/g 0.04 0.01 0.01 0.5044

              Boron ug/g 3 1 1 0.5044

              Cadmium ug/g 1.0 0.1 0.01 0.5044

              Chromium ug/g 1.5 0.2 0.05 0.5044

              Cobalt ug/g 1.1 0.1 0.01 0.5044

              Copper ug/g 11 1 0.05 0.5044

              Iron ug/g 640 100 20 0.5044

              Lead ug/g 0.53 0.08 0.01 0.5044

              Manganese ug/g 117 10 0.1 0.5044

              Mercury ug/g 0.030 0.01 0.005 0.5044

              Molybdenum ug/g 0.38 0.1 0.02 0.5044

              Nickel ug/g 5.1 0.5 0.05 0.5044

              Selenium ug/g 8.2 0.8 0.01 0.5044

              Silver ug/g 0.09 0.03 0.01 0.5044

              Strontium ug/g 11 1 0.05 0.5044

              Thallium ug/g 0.051 0.01 0.005 0.5044

              Tin ug/g <0.05 0.05 0.5044

              Titanium ug/g 6.1 0.9 0.2 0.5044

              Uranium ug/g 0.13 0.02 0.005 0.5044

              Vanadium ug/g 3.5 0.5 0.1 0.5044

              Zinc ug/g 140 10 0.5 0.5044

   Lab Section 6

              Moisture % 83.07 8 0.02 0.5044

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053406
Sep 16, 2019
TISSUE
09/16/2019 RG_MIDBO_INV_2019-09-16 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 880 100 20 0.4561

              Antimony ug/g 0.04 0.02 0.01 0.4561

              Arsenic ug/g 0.69 0.1 0.01 0.4561

              Barium ug/g 32 3 0.02 0.4561

              Beryllium ug/g 0.03 0.01 0.01 0.4561

              Boron ug/g 4 1 1 0.4561

              Cadmium ug/g 1.7 0.2 0.01 0.4561

              Chromium ug/g 1.4 0.2 0.05 0.4561

              Cobalt ug/g 1.6 0.2 0.01 0.4561

              Copper ug/g 11 1 0.05 0.4561

              Iron ug/g 560 80 20 0.4561

              Lead ug/g 0.36 0.05 0.01 0.4561

              Manganese ug/g 71 7 0.1 0.4561

              Mercury ug/g 0.026 0.01 0.005 0.4561

              Molybdenum ug/g 0.24 0.06 0.02 0.4561

              Nickel ug/g 12 1 0.05 0.4561

              Selenium ug/g 6.9 0.7 0.01 0.4561

              Silver ug/g 0.11 0.03 0.01 0.4561

              Strontium ug/g 9.1 0.9 0.05 0.4561

              Thallium ug/g 0.046 0.01 0.005 0.4561

              Tin ug/g <0.05 0.05 0.4561

              Titanium ug/g 8.5 1 0.2 0.4561

              Uranium ug/g 0.10 0.02 0.005 0.4561

              Vanadium ug/g 7.6 1 0.1 0.4561

              Zinc ug/g 180 20 0.5 0.4561

   Lab Section 6

              Moisture % 87.69 9 0.02 0.4561

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053407
Sep 11, 2019
TISSUE
09/11/2019 RG_MICOMP_INV-1_2019-09-11 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 720 100 20 0.3813

              Antimony ug/g 0.03 0.02 0.01 0.3813

              Arsenic ug/g 0.56 0.08 0.01 0.3813

              Barium ug/g 22 2 0.02 0.3813

              Beryllium ug/g 0.02 0.01 0.01 0.3813

              Boron ug/g 3 1 1 0.3813

              Cadmium ug/g 1.8 0.2 0.01 0.3813

              Chromium ug/g 1.1 0.2 0.05 0.3813

              Cobalt ug/g 1.1 0.1 0.01 0.3813

              Copper ug/g 9.8 1 0.05 0.3813

              Iron ug/g 450 40 2 0.3813

              Lead ug/g 0.33 0.05 0.01 0.3813

              Manganese ug/g 67 7 0.1 0.3813

              Mercury ug/g 0.033 0.01 0.005 0.3813

              Molybdenum ug/g 0.27 0.07 0.02 0.3813

              Nickel ug/g 4.6 0.7 0.05 0.3813

              Selenium ug/g 5.4 0.5 0.01 0.3813

              Silver ug/g 0.09 0.03 0.01 0.3813

              Strontium ug/g 8.9 0.9 0.05 0.3813

              Thallium ug/g 0.038 0.01 0.005 0.3813

              Tin ug/g <0.05 0.05 0.3813

              Titanium ug/g 5.4 0.8 0.2 0.3813

              Uranium ug/g 0.074 0.02 0.005 0.3813

              Vanadium ug/g 2.6 0.4 0.1 0.3813

              Zinc ug/g 130 10 0.5 0.3813

   Lab Section 6

              Moisture % 84.66 8 0.02 0.3813

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053408
Sep 11, 2019
TISSUE
09/11/2019 RG_MICOMP_INV-2_2019-09-11 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 690 70 2 0.3118

              Antimony ug/g 0.03 0.02 0.01 0.3118

              Arsenic ug/g 0.66 0.1 0.01 0.3118

              Barium ug/g 22 2 0.02 0.3118

              Beryllium ug/g 0.03 0.01 0.01 0.3118

              Boron ug/g 4 1 1 0.3118

              Cadmium ug/g 1.2 0.1 0.01 0.3118

              Chromium ug/g 1.2 0.2 0.05 0.3118

              Cobalt ug/g 0.91 0.1 0.01 0.3118

              Copper ug/g 11 1 0.05 0.3118

              Iron ug/g 570 60 2 0.3118

              Lead ug/g 0.33 0.05 0.01 0.3118

              Manganese ug/g 68 7 0.1 0.3118

              Mercury ug/g 0.028 0.01 0.005 0.3118

              Molybdenum ug/g 0.23 0.06 0.02 0.3118

              Nickel ug/g 4.9 0.7 0.05 0.3118

              Selenium ug/g 5.0 0.5 0.01 0.3118

              Silver ug/g 0.12 0.03 0.01 0.3118

              Strontium ug/g 7.9 0.8 0.05 0.3118

              Thallium ug/g 0.040 0.01 0.005 0.3118

              Tin ug/g 0.21 0.05 0.05 0.3118

              Titanium ug/g 5.2 0.8 0.2 0.3118

              Uranium ug/g 0.079 0.02 0.005 0.3118

              Vanadium ug/g 2.8 0.4 0.1 0.3118

              Zinc ug/g 120 10 0.5 0.3118

   Lab Section 6

              Moisture % 81.16 8 0.02 0.3118

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053409
Sep 11, 2019
TISSUE
09/11/2019 RG_MICOMP_INV-3_2019-09-11 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 820 100 20 0.5016

              Antimony ug/g 0.03 0.02 0.01 0.5016

              Arsenic ug/g 0.65 0.1 0.01 0.5016

              Barium ug/g 28 3 0.02 0.5016

              Beryllium ug/g 0.03 0.01 0.01 0.5016

              Boron ug/g 3 1 1 0.5016

              Cadmium ug/g 1.1 0.1 0.01 0.5016

              Chromium ug/g 1.3 0.2 0.05 0.5016

              Cobalt ug/g 1.0 0.1 0.01 0.5016

              Copper ug/g 14 1 0.05 0.5016

              Iron ug/g 800 100 20 0.5016

              Lead ug/g 0.41 0.06 0.01 0.5016

              Manganese ug/g 69 7 0.1 0.5016

              Mercury ug/g 0.029 0.01 0.005 0.5016

              Molybdenum ug/g 0.22 0.06 0.02 0.5016

              Nickel ug/g 5.0 0.5 0.05 0.5016

              Selenium ug/g 5.3 0.5 0.01 0.5016

              Silver ug/g 0.15 0.04 0.01 0.5016

              Strontium ug/g 8.2 0.8 0.05 0.5016

              Thallium ug/g 0.038 0.01 0.005 0.5016

              Tin ug/g <0.05 0.05 0.5016

              Titanium ug/g 6.1 0.9 0.2 0.5016

              Uranium ug/g 0.080 0.02 0.005 0.5016

              Vanadium ug/g 3.2 0.5 0.1 0.5016

              Zinc ug/g 180 20 0.5 0.5016

   Lab Section 6

              Moisture % 81.98 8 0.02 0.5016

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053410
Sep 11, 2019
TISSUE
09/11/2019 RG_MICOMP_INV-4_2019-09-11 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 430 40 2 0.3091

              Antimony ug/g 0.02 0.01 0.01 0.3091

              Arsenic ug/g 0.64 0.1 0.01 0.3091

              Barium ug/g 27 3 0.02 0.3091

              Beryllium ug/g 0.02 0.01 0.01 0.3091

              Boron ug/g 4 1 1 0.3091

              Cadmium ug/g 0.72 0.1 0.01 0.3091

              Chromium ug/g 0.75 0.2 0.05 0.3091

              Cobalt ug/g 0.79 0.1 0.01 0.3091

              Copper ug/g 9.5 1 0.05 0.3091

              Iron ug/g 320 30 2 0.3091

              Lead ug/g 0.22 0.03 0.01 0.3091

              Manganese ug/g 79 8 0.1 0.3091

              Mercury ug/g 0.030 0.01 0.005 0.3091

              Molybdenum ug/g 0.24 0.06 0.02 0.3091

              Nickel ug/g 5.9 0.6 0.05 0.3091

              Selenium ug/g 6.3 0.6 0.01 0.3091

              Silver ug/g 0.08 0.03 0.01 0.3091

              Strontium ug/g 6.3 0.6 0.05 0.3091

              Thallium ug/g 0.034 0.01 0.005 0.3091

              Tin ug/g 0.15 0.05 0.05 0.3091

              Titanium ug/g 4.6 0.7 0.2 0.3091

              Uranium ug/g 0.065 0.02 0.005 0.3091

              Vanadium ug/g 1.6 0.4 0.1 0.3091

              Zinc ug/g 130 10 0.5 0.3091

   Lab Section 6

              Moisture % 82.20 8 0.02 0.3091

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053411
Sep 11, 2019
TISSUE
09/11/2019 RG_MICOMP_INV-5_2019-09-11 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1000 200 20 0.4124

              Antimony ug/g 0.03 0.02 0.01 0.4124

              Arsenic ug/g 0.72 0.1 0.01 0.4124

              Barium ug/g 22 2 0.02 0.4124

              Beryllium ug/g 0.04 0.01 0.01 0.4124

              Boron ug/g 2 1 1 0.4124

              Cadmium ug/g 0.74 0.1 0.01 0.4124

              Chromium ug/g 1.6 0.2 0.05 0.4124

              Cobalt ug/g 0.96 0.1 0.01 0.4124

              Copper ug/g 12 1 0.05 0.4124

              Iron ug/g 870 100 20 0.4124

              Lead ug/g 0.48 0.07 0.01 0.4124

              Manganese ug/g 72 7 0.1 0.4124

              Mercury ug/g 0.029 0.01 0.005 0.4124

              Molybdenum ug/g 0.24 0.06 0.02 0.4124

              Nickel ug/g 4.8 0.7 0.05 0.4124

              Selenium ug/g 5.6 0.6 0.01 0.4124

              Silver ug/g 0.13 0.03 0.01 0.4124

              Strontium ug/g 19 2 0.05 0.4124

              Thallium ug/g 0.036 0.01 0.005 0.4124

              Tin ug/g 0.11 0.05 0.05 0.4124

              Titanium ug/g 8.1 1 0.2 0.4124

              Uranium ug/g 0.086 0.02 0.005 0.4124

              Vanadium ug/g 3.1 0.5 0.1 0.4124

              Zinc ug/g 210 20 0.5 0.4124

   Lab Section 6

              Moisture % 75.87 8 0.02 0.4124

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053412
Sep 09, 2019
TISSUE
09/09/2019 RG_EL1_INV-1_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 820 100 20 0.3203

              Antimony ug/g 0.05 0.02 0.01 0.3203

              Arsenic ug/g 0.94 0.1 0.01 0.3203

              Barium ug/g 17 2 0.02 0.3203

              Beryllium ug/g 0.03 0.01 0.01 0.3203

              Boron ug/g 4 1 1 0.3203

              Cadmium ug/g 1.3 0.1 0.01 0.3203

              Chromium ug/g 1.4 0.2 0.05 0.3203

              Cobalt ug/g 0.93 0.1 0.01 0.3203

              Copper ug/g 15 2 0.05 0.3203

              Iron ug/g 530 50 2 0.3203

              Lead ug/g 0.32 0.05 0.01 0.3203

              Manganese ug/g 81 8 0.1 0.3203

              Mercury ug/g 0.021 0.01 0.005 0.3203

              Molybdenum ug/g 0.27 0.07 0.02 0.3203

              Nickel ug/g 3.0 0.4 0.05 0.3203

              Selenium ug/g 5.5 0.6 0.01 0.3203

              Silver ug/g 0.13 0.03 0.01 0.3203

              Strontium ug/g 14 1 0.05 0.3203

              Thallium ug/g 0.033 0.01 0.005 0.3203

              Tin ug/g <0.05 0.05 0.3203

              Titanium ug/g 7.1 1 0.2 0.3203

              Uranium ug/g 0.069 0.02 0.005 0.3203

              Vanadium ug/g 2.4 0.4 0.1 0.3203

              Zinc ug/g 250 20 0.5 0.3203

   Lab Section 6

              Moisture % 83.80 8 0.02 0.3203

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053413
Sep 09, 2019
TISSUE
09/09/2019 RG_EL1_INV-2_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 960 100 20 0.3148

              Antimony ug/g 0.06 0.02 0.01 0.3148

              Arsenic ug/g 0.91 0.1 0.01 0.3148

              Barium ug/g 18 2 0.02 0.3148

              Beryllium ug/g 0.04 0.01 0.01 0.3148

              Boron ug/g 4 1 1 0.3148

              Cadmium ug/g 1.4 0.1 0.01 0.3148

              Chromium ug/g 1.6 0.2 0.05 0.3148

              Cobalt ug/g 0.88 0.1 0.01 0.3148

              Copper ug/g 14 1 0.05 0.3148

              Iron ug/g 640 60 2 0.3148

              Lead ug/g 0.36 0.05 0.01 0.3148

              Manganese ug/g 79 8 0.1 0.3148

              Mercury ug/g 0.018 0.009 0.005 0.3148

              Molybdenum ug/g 0.28 0.07 0.02 0.3148

              Nickel ug/g 3.3 0.5 0.05 0.3148

              Selenium ug/g 5.1 0.5 0.01 0.3148

              Silver ug/g 0.11 0.03 0.01 0.3148

              Strontium ug/g 14 1 0.05 0.3148

              Thallium ug/g 0.036 0.01 0.005 0.3148

              Tin ug/g <0.05 0.05 0.3148

              Titanium ug/g 6.4 1 0.2 0.3148

              Uranium ug/g 0.088 0.02 0.005 0.3148

              Vanadium ug/g 2.7 0.4 0.1 0.3148

              Zinc ug/g 210 20 0.5 0.3148

   Lab Section 6

              Moisture % 87.08 9 0.02 0.3148

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053414
Sep 09, 2019
TISSUE
09/09/2019 RG_EL1_INV-3_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 900 90 2 0.273

              Antimony ug/g 0.04 0.02 0.01 0.273

              Arsenic ug/g 0.87 0.1 0.01 0.273

              Barium ug/g 18 2 0.02 0.273

              Beryllium ug/g 0.04 0.01 0.01 0.273

              Boron ug/g 5 1 1 0.273

              Cadmium ug/g 0.86 0.1 0.01 0.273

              Chromium ug/g 1.7 0.2 0.05 0.273

              Cobalt ug/g 0.71 0.1 0.01 0.273

              Copper ug/g 12 1 0.05 0.273

              Iron ug/g 640 60 2 0.273

              Lead ug/g 0.37 0.06 0.01 0.273

              Manganese ug/g 76 8 0.1 0.273

              Mercury ug/g 0.020 0.01 0.005 0.273

              Molybdenum ug/g 0.29 0.07 0.02 0.273

              Nickel ug/g 2.8 0.4 0.05 0.273

              Selenium ug/g 4.5 0.4 0.01 0.273

              Silver ug/g 0.11 0.03 0.01 0.273

              Strontium ug/g 17 2 0.05 0.273

              Thallium ug/g 0.034 0.01 0.005 0.273

              Tin ug/g 0.13 0.05 0.05 0.273

              Titanium ug/g 8.6 1 0.2 0.273

              Uranium ug/g 0.12 0.02 0.005 0.273

              Vanadium ug/g 3.0 0.4 0.1 0.273

              Zinc ug/g 200 20 0.5 0.273

   Lab Section 6

              Moisture % 83.81 8 0.02 0.273

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053415
Sep 09, 2019
TISSUE
09/09/2019 RG_EL1_INV-4_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 780 80 2 0.2618

              Antimony ug/g 0.04 0.02 0.01 0.2618

              Arsenic ug/g 0.78 0.1 0.01 0.2618

              Barium ug/g 20 2 0.02 0.2618

              Beryllium ug/g 0.03 0.01 0.01 0.2618

              Boron ug/g 5 1 1 0.2618

              Cadmium ug/g 0.81 0.1 0.01 0.2618

              Chromium ug/g 1.3 0.2 0.05 0.2618

              Cobalt ug/g 0.57 0.08 0.01 0.2618

              Copper ug/g 13 1 0.05 0.2618

              Iron ug/g 530 50 2 0.2618

              Lead ug/g 0.30 0.04 0.01 0.2618

              Manganese ug/g 82 8 0.1 0.2618

              Mercury ug/g 0.018 0.009 0.005 0.2618

              Molybdenum ug/g 0.22 0.06 0.02 0.2618

              Nickel ug/g 2.8 0.4 0.05 0.2618

              Selenium ug/g 5.4 0.5 0.01 0.2618

              Silver ug/g 0.12 0.03 0.01 0.2618

              Strontium ug/g 14 1 0.05 0.2618

              Thallium ug/g 0.032 0.01 0.005 0.2618

              Tin ug/g <0.05 0.05 0.2618

              Titanium ug/g 7.4 1 0.2 0.2618

              Uranium ug/g 0.066 0.02 0.005 0.2618

              Vanadium ug/g 2.3 0.3 0.1 0.2618

              Zinc ug/g 260 30 0.5 0.2618

   Lab Section 6

              Moisture % 83.01 8 0.02 0.2618

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053416
Sep 09, 2019
TISSUE
09/09/2019 RG_EL1_INV-5_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 420 60 5 0.1497

              Antimony ug/g 0.03 0.02 0.02 0.1497

              Arsenic ug/g 0.77 0.1 0.02 0.1497

              Barium ug/g 15 2 0.05 0.1497

              Beryllium ug/g <0.02 0.02 0.1497

              Boron ug/g 4 2 2 0.1497

              Cadmium ug/g 1.5 0.2 0.02 0.1497

              Chromium ug/g 0.8 0.3 0.1 0.1497

              Cobalt ug/g 0.98 0.1 0.02 0.1497

              Copper ug/g 14 1 0.1 0.1497

              Iron ug/g 320 50 5 0.1497

              Lead ug/g 0.35 0.09 0.02 0.1497

              Manganese ug/g 63 6 0.2 0.1497

              Mercury ug/g 0.02 0.01 0.01 0.1497

              Molybdenum ug/g 0.32 0.1 0.05 0.1497

              Nickel ug/g 2.6 0.4 0.1 0.1497

              Selenium ug/g 5.7 0.6 0.02 0.1497

              Silver ug/g 0.11 0.04 0.02 0.1497

              Strontium ug/g 6.3 0.9 0.1 0.1497

              Thallium ug/g 0.02 0.01 0.01 0.1497

              Tin ug/g 0.1 0.1 0.1 0.1497

              Titanium ug/g 3.9 1 0.5 0.1497

              Uranium ug/g 0.06 0.02 0.01 0.1497

              Vanadium ug/g 1.2 0.5 0.2 0.1497

              Zinc ug/g 240 20 1 0.1497

   Lab Section 6

              Moisture % 88.60 9 0.02 0.1497

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053417
Sep 11, 2019
TISSUE
09/11/2019 RG_WWRL_INV-1_2019-09-11 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2500 400 50 0.2064

              Antimony ug/g 0.03 0.02 0.02 0.2064

              Arsenic ug/g 2.6 0.3 0.02 0.2064

              Barium ug/g 37 4 0.05 0.2064

              Beryllium ug/g 0.10 0.02 0.02 0.2064

              Boron ug/g 7 2 2 0.2064

              Cadmium ug/g 0.96 0.1 0.02 0.2064

              Chromium ug/g 2.7 0.4 0.1 0.2064

              Cobalt ug/g 1.0 0.2 0.02 0.2064

              Copper ug/g 12 1 0.1 0.2064

              Iron ug/g 1700 200 50 0.2064

              Lead ug/g 1.2 0.2 0.02 0.2064

              Manganese ug/g 69 7 0.2 0.2064

              Mercury ug/g 0.02 0.01 0.01 0.2064

              Molybdenum ug/g 0.41 0.1 0.05 0.2064

              Nickel ug/g 2.2 0.3 0.1 0.2064

              Selenium ug/g 8.0 0.8 0.02 0.2064

              Silver ug/g 0.07 0.04 0.02 0.2064

              Strontium ug/g 4.7 0.7 0.1 0.2064

              Thallium ug/g 0.08 0.03 0.01 0.2064

              Tin ug/g 0.2 0.1 0.1 0.2064

              Titanium ug/g 17 2 0.5 0.2064

              Uranium ug/g 0.10 0.02 0.01 0.2064

              Vanadium ug/g 3.4 0.8 0.2 0.2064

              Zinc ug/g 160 20 1 0.2064

   Lab Section 6

              Moisture % 88.71 9 0.02 0.2064

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053418
Sep 11, 2019
TISSUE
09/11/2019 RG_WWRL_INV-2_2019-09-11 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1000 100 5 0.1942

              Antimony ug/g 0.02 0.02 0.02 0.1942

              Arsenic ug/g 1.9 0.3 0.02 0.1942

              Barium ug/g 29 3 0.05 0.1942

              Beryllium ug/g 0.05 0.02 0.02 0.1942

              Boron ug/g 4 2 2 0.1942

              Cadmium ug/g 0.89 0.1 0.02 0.1942

              Chromium ug/g 1.3 0.3 0.1 0.1942

              Cobalt ug/g 0.86 0.1 0.02 0.1942

              Copper ug/g 11 1 0.1 0.1942

              Iron ug/g 690 70 5 0.1942

              Lead ug/g 0.58 0.09 0.02 0.1942

              Manganese ug/g 62 6 0.2 0.1942

              Mercury ug/g 0.01 0.01 0.01 0.1942

              Molybdenum ug/g 0.35 0.1 0.05 0.1942

              Nickel ug/g 1.3 0.3 0.1 0.1942

              Selenium ug/g 7.0 0.7 0.02 0.1942

              Silver ug/g 0.07 0.04 0.02 0.1942

              Strontium ug/g 5.5 0.8 0.1 0.1942

              Thallium ug/g 0.07 0.02 0.01 0.1942

              Tin ug/g <0.1 0.1 0.1942

              Titanium ug/g 11 2 0.5 0.1942

              Uranium ug/g 0.08 0.03 0.01 0.1942

              Vanadium ug/g 1.6 0.5 0.2 0.1942

              Zinc ug/g 170 20 1 0.1942

   Lab Section 6

              Moisture % 85.64 8 0.02 0.1942

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053419
Sep 11, 2019
TISSUE
09/11/2019 RG_WWRL_INV-3_2019-09-11 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 970 100 5 0.1492

              Antimony ug/g <0.02 0.02 0.1492

              Arsenic ug/g 1.5 0.2 0.02 0.1492

              Barium ug/g 19 2 0.05 0.1492

              Beryllium ug/g 0.04 0.02 0.02 0.1492

              Boron ug/g 3 2 2 0.1492

              Cadmium ug/g 0.85 0.1 0.02 0.1492

              Chromium ug/g 1.2 0.3 0.1 0.1492

              Cobalt ug/g 0.81 0.1 0.02 0.1492

              Copper ug/g 11 1 0.1 0.1492

              Iron ug/g 820 80 5 0.1492

              Lead ug/g 0.50 0.08 0.02 0.1492

              Manganese ug/g 56 6 0.2 0.1492

              Mercury ug/g 0.01 0.01 0.01 0.1492

              Molybdenum ug/g 0.30 0.1 0.05 0.1492

              Nickel ug/g 1.2 0.3 0.1 0.1492

              Selenium ug/g 8.0 0.8 0.02 0.1492

              Silver ug/g 0.06 0.03 0.02 0.1492

              Strontium ug/g 3.3 0.5 0.1 0.1492

              Thallium ug/g 0.07 0.02 0.01 0.1492

              Tin ug/g <0.1 0.1 0.1492

              Titanium ug/g 9.2 2 0.5 0.1492

              Uranium ug/g 0.07 0.02 0.01 0.1492

              Vanadium ug/g 1.4 0.5 0.2 0.1492

              Zinc ug/g 180 20 1 0.1492

   Lab Section 6

              Moisture % 83.03 8 0.02 0.1492

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053420
Sep 09, 2019
TISSUE
09/09/2019 RG_MIUCO_INV-1_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 300 20 0.2834

              Antimony ug/g 0.02 0.01 0.01 0.2834

              Arsenic ug/g 1.0 0.1 0.01 0.2834

              Barium ug/g 38 4 0.02 0.2834

              Beryllium ug/g 0.10 0.02 0.01 0.2834

              Boron ug/g 6 1 1 0.2834

              Cadmium ug/g 0.98 0.1 0.01 0.2834

              Chromium ug/g 3.0 0.4 0.05 0.2834

              Cobalt ug/g 1.6 0.2 0.01 0.2834

              Copper ug/g 13 1 0.05 0.2834

              Iron ug/g 1800 300 20 0.2834

              Lead ug/g 0.88 0.1 0.01 0.2834

              Manganese ug/g 227 20 0.1 0.2834

              Mercury ug/g 0.024 0.01 0.005 0.2834

              Molybdenum ug/g 0.66 0.1 0.02 0.2834

              Nickel ug/g 3.7 0.6 0.05 0.2834

              Selenium ug/g 5.0 0.5 0.01 0.2834

              Silver ug/g 0.04 0.02 0.01 0.2834

              Strontium ug/g 4.6 0.7 0.05 0.2834

              Thallium ug/g 0.068 0.02 0.005 0.2834

              Tin ug/g 0.08 0.05 0.05 0.2834

              Titanium ug/g 13 2 0.2 0.2834

              Uranium ug/g 0.059 0.01 0.005 0.2834

              Vanadium ug/g 4.8 0.7 0.1 0.2834

              Zinc ug/g 130 10 0.5 0.2834

   Lab Section 6

              Moisture % 81.18 8 0.02 0.2834

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053421
Sep 09, 2019
TISSUE
09/09/2019 RG_MIUCO_INV-2_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2100 300 50 0.2126

              Antimony ug/g 0.03 0.02 0.02 0.2126

              Arsenic ug/g 0.98 0.1 0.02 0.2126

              Barium ug/g 20 2 0.05 0.2126

              Beryllium ug/g 0.07 0.02 0.02 0.2126

              Boron ug/g 5 2 2 0.2126

              Cadmium ug/g 1.3 0.2 0.02 0.2126

              Chromium ug/g 2.5 0.4 0.1 0.2126

              Cobalt ug/g 2.3 0.2 0.02 0.2126

              Copper ug/g 17 2 0.1 0.2126

              Iron ug/g 1400 200 50 0.2126

              Lead ug/g 0.59 0.09 0.02 0.2126

              Manganese ug/g 140 10 0.2 0.2126

              Mercury ug/g 0.02 0.01 0.01 0.2126

              Molybdenum ug/g 0.50 0.1 0.05 0.2126

              Nickel ug/g 2.6 0.4 0.1 0.2126

              Selenium ug/g 5.9 0.6 0.02 0.2126

              Silver ug/g 0.06 0.03 0.02 0.2126

              Strontium ug/g 5.5 0.8 0.1 0.2126

              Thallium ug/g 0.06 0.02 0.01 0.2126

              Tin ug/g 0.2 0.1 0.1 0.2126

              Titanium ug/g 12 2 0.5 0.2126

              Uranium ug/g 0.05 0.02 0.01 0.2126

              Vanadium ug/g 4.1 0.6 0.2 0.2126

              Zinc ug/g 120 10 1 0.2126

   Lab Section 6

              Moisture % 84.78 8 0.02 0.2126

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053422
Sep 09, 2019
TISSUE
09/09/2019 RG_MIUCO_INV-3_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4100 600 50 0.215

              Antimony ug/g 0.03 0.02 0.02 0.215

              Arsenic ug/g 1.3 0.2 0.02 0.215

              Barium ug/g 28 3 0.05 0.215

              Beryllium ug/g 0.14 0.03 0.02 0.215

              Boron ug/g 8 2 2 0.215

              Cadmium ug/g 3.7 0.4 0.02 0.215

              Chromium ug/g 3.8 0.6 0.1 0.215

              Cobalt ug/g 3.6 0.4 0.02 0.215

              Copper ug/g 24 2 0.1 0.215

              Iron ug/g 2900 400 50 0.215

              Lead ug/g 1.2 0.2 0.02 0.215

              Manganese ug/g 240 20 0.2 0.215

              Mercury ug/g 0.03 0.02 0.01 0.215

              Molybdenum ug/g 0.58 0.1 0.05 0.215

              Nickel ug/g 3.6 0.5 0.1 0.215

              Selenium ug/g 6.1 0.6 0.02 0.215

              Silver ug/g 0.07 0.04 0.02 0.215

              Strontium ug/g 6.5 1 0.1 0.215

              Thallium ug/g 0.09 0.03 0.01 0.215

              Tin ug/g <0.1 0.1 0.215

              Titanium ug/g 14 2 0.5 0.215

              Uranium ug/g 0.07 0.02 0.01 0.215

              Vanadium ug/g 6.5 1 0.2 0.215

              Zinc ug/g 200 20 1 0.215

   Lab Section 6

              Moisture % 83.84 8 0.02 0.215

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053423
Sep 07, 2019
TISSUE
09/07/2019 RG_MIDCO_INV-1_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2400 200 20 0.4858

              Antimony ug/g 0.02 0.01 0.01 0.4858

              Arsenic ug/g 0.87 0.1 0.01 0.4858

              Barium ug/g 10 1 0.02 0.4858

              Beryllium ug/g 0.09 0.02 0.01 0.4858

              Boron ug/g 5 1 1 0.4858

              Cadmium ug/g 0.38 0.06 0.01 0.4858

              Chromium ug/g 2.6 0.4 0.05 0.4858

              Cobalt ug/g 26 3 0.1 0.4858

              Copper ug/g 13 1 0.05 0.4858

              Iron ug/g 1700 200 20 0.4858

              Lead ug/g 0.81 0.1 0.01 0.4858

              Manganese ug/g 130 10 0.1 0.4858

              Mercury ug/g 0.014 0.008 0.005 0.4858

              Molybdenum ug/g 0.26 0.06 0.02 0.4858

              Nickel ug/g 13 1 0.05 0.4858

              Selenium ug/g 2.6 0.3 0.01 0.4858

              Silver ug/g 0.06 0.02 0.01 0.4858

              Strontium ug/g 17 2 0.05 0.4858

              Thallium ug/g 0.058 0.01 0.005 0.4858

              Tin ug/g <0.05 0.05 0.4858

              Titanium ug/g 8.2 1 0.2 0.4858

              Uranium ug/g 0.057 0.01 0.005 0.4858

              Vanadium ug/g 4.2 0.6 0.1 0.4858

              Zinc ug/g 120 10 0.5 0.4858

   Lab Section 6

              Moisture % 77.65 8 0.02 0.4858

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053424
Sep 07, 2019
TISSUE
09/07/2019 RG_MIDCO_INV-2_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.5032

              Antimony ug/g 0.02 0.01 0.01 0.5032

              Arsenic ug/g 0.55 0.08 0.01 0.5032

              Barium ug/g 8.8 0.9 0.02 0.5032

              Beryllium ug/g 0.05 0.01 0.01 0.5032

              Boron ug/g 3 1 1 0.5032

              Cadmium ug/g 0.49 0.07 0.01 0.5032

              Chromium ug/g 1.6 0.2 0.05 0.5032

              Cobalt ug/g 27 3 0.1 0.5032

              Copper ug/g 10 1 0.05 0.5032

              Iron ug/g 990 100 20 0.5032

              Lead ug/g 0.42 0.06 0.01 0.5032

              Manganese ug/g 107 10 0.1 0.5032

              Mercury ug/g 0.014 0.008 0.005 0.5032

              Molybdenum ug/g 0.26 0.06 0.02 0.5032

              Nickel ug/g 10 1 0.05 0.5032

              Selenium ug/g 3.4 0.3 0.01 0.5032

              Silver ug/g 0.05 0.02 0.01 0.5032

              Strontium ug/g 6.6 0.7 0.05 0.5032

              Thallium ug/g 0.050 0.01 0.005 0.5032

              Tin ug/g <0.05 0.05 0.5032

              Titanium ug/g 6.7 1 0.2 0.5032

              Uranium ug/g 0.047 0.01 0.005 0.5032

              Vanadium ug/g 2.9 0.4 0.1 0.5032

              Zinc ug/g 110 10 0.5 0.5032

   Lab Section 6

              Moisture % 80.96 8 0.02 0.5032

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053425
Sep 09, 2019
TISSUE
09/09/2019 RG_MIDCO_INV-3_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 200 20 0.4004

              Antimony ug/g 0.02 0.01 0.01 0.4004

              Arsenic ug/g 0.57 0.08 0.01 0.4004

              Barium ug/g 8.6 0.9 0.02 0.4004

              Beryllium ug/g 0.05 0.01 0.01 0.4004

              Boron ug/g 3 1 1 0.4004

              Cadmium ug/g 0.37 0.06 0.01 0.4004

              Chromium ug/g 1.5 0.2 0.05 0.4004

              Cobalt ug/g 27 3 0.1 0.4004

              Copper ug/g 12 1 0.05 0.4004

              Iron ug/g 840 100 20 0.4004

              Lead ug/g 0.43 0.06 0.01 0.4004

              Manganese ug/g 150 20 0.1 0.4004

              Mercury ug/g 0.014 0.008 0.005 0.4004

              Molybdenum ug/g 0.31 0.08 0.02 0.4004

              Nickel ug/g 14 1 0.05 0.4004

              Selenium ug/g 3.3 0.3 0.01 0.4004

              Silver ug/g 0.06 0.02 0.01 0.4004

              Strontium ug/g 6.5 0.6 0.05 0.4004

              Thallium ug/g 0.043 0.01 0.005 0.4004

              Tin ug/g <0.05 0.05 0.4004

              Titanium ug/g 8.3 1 0.2 0.4004

              Uranium ug/g 0.047 0.01 0.005 0.4004

              Vanadium ug/g 2.7 0.4 0.1 0.4004

              Zinc ug/g 130 10 0.5 0.4004

   Lab Section 6

              Moisture % 82.60 8 0.02 0.4004

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053426
Sep 09, 2019
TISSUE
09/09/2019 RG_MIDCO_INV-4_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 630 90 20 0.4348

              Antimony ug/g 0.02 0.01 0.01 0.4348

              Arsenic ug/g 0.39 0.06 0.01 0.4348

              Barium ug/g 5.9 0.6 0.02 0.4348

              Beryllium ug/g 0.02 0.01 0.01 0.4348

              Boron ug/g 2 1 1 0.4348

              Cadmium ug/g 0.30 0.04 0.01 0.4348

              Chromium ug/g 0.77 0.2 0.05 0.4348

              Cobalt ug/g 18 2 0.1 0.4348

              Copper ug/g 13 1 0.05 0.4348

              Iron ug/g 380 40 2 0.4348

              Lead ug/g 0.22 0.03 0.01 0.4348

              Manganese ug/g 91 9 0.1 0.4348

              Mercury ug/g 0.015 0.008 0.005 0.4348

              Molybdenum ug/g 0.22 0.06 0.02 0.4348

              Nickel ug/g 12 1 0.05 0.4348

              Selenium ug/g 2.9 0.3 0.01 0.4348

              Silver ug/g 0.07 0.02 0.01 0.4348

              Strontium ug/g 5.5 0.6 0.05 0.4348

              Thallium ug/g 0.028 0.01 0.005 0.4348

              Tin ug/g <0.05 0.05 0.4348

              Titanium ug/g 5.1 0.8 0.2 0.4348

              Uranium ug/g 0.034 0.01 0.005 0.4348

              Vanadium ug/g 1.3 0.3 0.1 0.4348

              Zinc ug/g 120 10 0.5 0.4348

   Lab Section 6

              Moisture % 77.49 8 0.02 0.4348

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053427
Sep 09, 2019
TISSUE
09/09/2019 RG_MIDCO_INV-5_2019-09-09 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 20 0.3118

              Antimony ug/g 0.03 0.02 0.01 0.3118

              Arsenic ug/g 0.83 0.1 0.01 0.3118

              Barium ug/g 15 2 0.02 0.3118

              Beryllium ug/g 0.06 0.01 0.01 0.3118

              Boron ug/g 4 1 1 0.3118

              Cadmium ug/g 0.27 0.04 0.01 0.3118

              Chromium ug/g 2.0 0.3 0.05 0.3118

              Cobalt ug/g 22 2 0.1 0.3118

              Copper ug/g 12 1 0.05 0.3118

              Iron ug/g 1200 200 20 0.3118

              Lead ug/g 0.60 0.09 0.01 0.3118

              Manganese ug/g 207 20 0.1 0.3118

              Mercury ug/g 0.016 0.009 0.005 0.3118

              Molybdenum ug/g 0.45 0.07 0.02 0.3118

              Nickel ug/g 17 2 0.05 0.3118

              Selenium ug/g 3.2 0.3 0.01 0.3118

              Silver ug/g 0.04 0.02 0.01 0.3118

              Strontium ug/g 9.4 0.9 0.05 0.3118

              Thallium ug/g 0.053 0.01 0.005 0.3118

              Tin ug/g <0.05 0.05 0.3118

              Titanium ug/g 9.3 1 0.2 0.3118

              Uranium ug/g 0.076 0.02 0.005 0.3118

              Vanadium ug/g 3.4 0.5 0.1 0.3118

              Zinc ug/g 100 10 0.5 0.3118

   Lab Section 6

              Moisture % 78.90 8 0.02 0.3118

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053428
Sep 05, 2019
TISSUE
09/05/2019 RG_CLODE_INV_2019-09-05 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3500 500 50 0.1684

              Antimony ug/g 0.13 0.05 0.02 0.1684

              Arsenic ug/g 1.7 0.2 0.02 0.1684

              Barium ug/g 129 10 0.05 0.1684

              Beryllium ug/g 0.15 0.03 0.02 0.1684

              Boron ug/g 8 2 2 0.1684

              Cadmium ug/g 4.3 0.4 0.02 0.1684

              Chromium ug/g 6.6 1 0.1 0.1684

              Cobalt ug/g 7.0 0.7 0.02 0.1684

              Copper ug/g 18 2 0.1 0.1684

              Iron ug/g 2800 400 50 0.1684

              Lead ug/g 1.6 0.2 0.02 0.1684

              Manganese ug/g 110 10 0.2 0.1684

              Mercury ug/g 0.03 0.02 0.01 0.1684

              Molybdenum ug/g 0.73 0.2 0.05 0.1684

              Nickel ug/g 72 7 0.1 0.1684

              Selenium ug/g 9.9 1 0.02 0.1684

              Silver ug/g 0.13 0.05 0.02 0.1684

              Strontium ug/g 30 3 0.1 0.1684

              Thallium ug/g 0.14 0.04 0.01 0.1684

              Tin ug/g <0.1 0.1 0.1684

              Titanium ug/g 15 2 0.5 0.1684

              Uranium ug/g 0.71 0.1 0.01 0.1684

              Vanadium ug/g 15 2 0.2 0.1684

              Zinc ug/g 320 30 1 0.1684

   Lab Section 6

              Moisture % 85.68 8 0.02 0.1684

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053429
Sep 05, 2019
TISSUE
09/05/2019 RG_FC1_INV_2019-09-05 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2200 200 5 0.0738

              Antimony ug/g 0.14 0.05 0.02 0.0738

              Arsenic ug/g 1.2 0.2 0.05 0.0738

              Barium ug/g 120 10 0.5 0.0738

              Beryllium ug/g 0.09 0.02 0.02 0.0738

              Boron ug/g <5 5 0.0738

              Cadmium ug/g 2.5 0.2 0.02 0.0738

              Chromium ug/g 3.8 1 0.5 0.0738

              Cobalt ug/g 1.5 0.5 0.5 0.0738

              Copper ug/g 10 2 0.5 0.0738

              Iron ug/g 1600 200 5 0.0738

              Lead ug/g 0.99 0.2 0.05 0.0738

              Manganese ug/g 66 7 0.5 0.0738

              Mercury ug/g 0.02 0.01 0.01 0.0738

              Molybdenum ug/g 0.28 0.1 0.05 0.0738

              Nickel ug/g 3.4 0.5 0.5 0.0738

              Selenium ug/g 6.5 0.6 0.05 0.0738

              Silver ug/g 0.06 0.03 0.02 0.0738

              Strontium ug/g 8.4 1 0.1 0.0738

              Thallium ug/g 0.06 0.02 0.01 0.0738

              Tin ug/g <0.2 0.2 0.0738

              Titanium ug/g 16 2 0.5 0.0738

              Uranium ug/g 0.26 0.06 0.02 0.0738

              Vanadium ug/g 7.6 1 0.2 0.0738

              Zinc ug/g 110 20 5 0.0738

   Lab Section 6

              Moisture % 89.77 9 0.02 0.0738

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053430
Sep 04, 2019
TISSUE
09/04/2019 RG_GRDS_INV_2019-09-04 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3200 500 50 0.2361

              Antimony ug/g 0.07 0.04 0.02 0.2361

              Arsenic ug/g 1.2 0.2 0.02 0.2361

              Barium ug/g 33 3 0.05 0.2361

              Beryllium ug/g 0.12 0.03 0.02 0.2361

              Boron ug/g 7 2 2 0.2361

              Cadmium ug/g 1.2 0.2 0.02 0.2361

              Chromium ug/g 3.8 0.6 0.1 0.2361

              Cobalt ug/g 1.4 0.2 0.02 0.2361

              Copper ug/g 12 1 0.1 0.2361

              Iron ug/g 3700 600 50 0.2361

              Lead ug/g 1.1 0.2 0.02 0.2361

              Manganese ug/g 93 9 0.2 0.2361

              Mercury ug/g 0.01 0.01 0.01 0.2361

              Molybdenum ug/g 0.45 0.1 0.05 0.2361

              Nickel ug/g 5.6 0.8 0.1 0.2361

              Selenium ug/g 14 1 0.02 0.2361

              Silver ug/g 0.06 0.03 0.02 0.2361

              Strontium ug/g 12 1 0.1 0.2361

              Thallium ug/g 0.09 0.03 0.01 0.2361

              Tin ug/g <0.1 0.1 0.2361

              Titanium ug/g 13 2 0.5 0.2361

              Uranium ug/g 0.15 0.04 0.01 0.2361

              Vanadium ug/g 7.6 1 0.2 0.2361

              Zinc ug/g 130 10 1 0.2361

   Lab Section 6

              Moisture % 87.78 9 0.02 0.2361

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053431
Sep 05, 2019
TISSUE
09/05/2019 RG_KICK_INV_2019-09-05 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 50 0.0121

              Antimony ug/g <0.1 0.1 0.0121

              Arsenic ug/g 0.6 0.5 0.5 0.0121

              Barium ug/g 22 5 5 0.0121

              Beryllium ug/g 0.05 0.02 0.02 0.0121

              Boron ug/g <50 50 0.0121

              Cadmium ug/g 2.0 0.2 0.02 0.0121

              Chromium ug/g <5 5 0.0121

              Cobalt ug/g <5 5 0.0121

              Copper ug/g 19 10 5 0.0121

              Iron ug/g 560 100 50 0.0121

              Lead ug/g 0.8 0.6 0.5 0.0121

              Manganese ug/g 42 10 5 0.0121

              Mercury ug/g 0.03 0.02 0.02 0.0121

              Molybdenum ug/g <0.5 0.5 0.0121

              Nickel ug/g 5 5 5 0.0121

              Selenium ug/g 5.2 1 0.5 0.0121

              Silver ug/g 0.08 0.04 0.02 0.0121

              Strontium ug/g 5 2 1 0.0121

              Thallium ug/g <0.1 0.1 0.0121

              Tin ug/g <2 2 0.0121

              Titanium ug/g 11 6 5 0.0121

              Uranium ug/g 0.1 0.1 0.1 0.0121

              Vanadium ug/g 4 2 1 0.0121

              Zinc ug/g 90 70 50 0.0121

   Lab Section 6

              Moisture % 83.42 8 0.02 0.0121

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053432
Sep 13, 2019
TISSUE
09/13/2019 RG_UCWER_INV-1_2019-09-13 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 460 50 2 0.3023

              Antimony ug/g 0.03 0.02 0.01 0.3023

              Arsenic ug/g 1.3 0.1 0.01 0.3023

              Barium ug/g 12 1 0.02 0.3023

              Beryllium ug/g 0.02 0.01 0.01 0.3023

              Boron ug/g 1 1 1 0.3023

              Cadmium ug/g 2.5 0.2 0.01 0.3023

              Chromium ug/g 1.7 0.2 0.05 0.3023

              Cobalt ug/g 0.54 0.08 0.01 0.3023

              Copper ug/g 13 1 0.05 0.3023

              Iron ug/g 530 50 2 0.3023

              Lead ug/g 0.23 0.03 0.01 0.3023

              Manganese ug/g 39 4 0.1 0.3023

              Mercury ug/g 0.016 0.009 0.005 0.3023

              Molybdenum ug/g 0.44 0.07 0.02 0.3023

              Nickel ug/g 2.3 0.3 0.05 0.3023

              Selenium ug/g 8.6 0.9 0.01 0.3023

              Silver ug/g 0.04 0.02 0.01 0.3023

              Strontium ug/g 2.3 0.3 0.05 0.3023

              Thallium ug/g 0.056 0.01 0.005 0.3023

              Tin ug/g <0.05 0.05 0.3023

              Titanium ug/g 3.3 0.8 0.2 0.3023

              Uranium ug/g 0.18 0.03 0.005 0.3023

              Vanadium ug/g 1.5 0.4 0.1 0.3023

              Zinc ug/g 160 20 0.5 0.3023

   Lab Section 6

              Moisture % 87.03 9 0.02 0.3023

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053433
Sep 13, 2019
TISSUE
09/13/2019 RG_UCWER_INV-2_2019-09-13 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 640 60 5 0.228

              Antimony ug/g 0.02 0.02 0.02 0.228

              Arsenic ug/g 1.5 0.2 0.02 0.228

              Barium ug/g 19 2 0.05 0.228

              Beryllium ug/g 0.03 0.02 0.02 0.228

              Boron ug/g 2 2 2 0.228

              Cadmium ug/g 2.9 0.3 0.02 0.228

              Chromium ug/g 2.7 0.4 0.1 0.228

              Cobalt ug/g 0.70 0.1 0.02 0.228

              Copper ug/g 13 1 0.1 0.228

              Iron ug/g 760 80 5 0.228

              Lead ug/g 0.30 0.08 0.02 0.228

              Manganese ug/g 63 6 0.2 0.228

              Mercury ug/g 0.02 0.01 0.01 0.228

              Molybdenum ug/g 0.47 0.1 0.05 0.228

              Nickel ug/g 2.9 0.4 0.1 0.228

              Selenium ug/g 8.8 0.9 0.02 0.228

              Silver ug/g 0.04 0.03 0.02 0.228

              Strontium ug/g 7.2 1 0.1 0.228

              Thallium ug/g 0.06 0.02 0.01 0.228

              Tin ug/g <0.1 0.1 0.228

              Titanium ug/g 5.0 1 0.5 0.228

              Uranium ug/g 0.23 0.03 0.01 0.228

              Vanadium ug/g 2.0 0.5 0.2 0.228

              Zinc ug/g 150 20 1 0.228

   Lab Section 6

              Moisture % 87.36 9 0.02 0.228

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053434
Sep 13, 2019
TISSUE
09/13/2019 RG_UCWER_INV-3_2019-09-13 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 360 40 2 0.3991

              Antimony ug/g 0.02 0.01 0.01 0.3991

              Arsenic ug/g 1.2 0.1 0.01 0.3991

              Barium ug/g 10 1 0.02 0.3991

              Beryllium ug/g 0.02 0.01 0.01 0.3991

              Boron ug/g 1 1 1 0.3991

              Cadmium ug/g 3.0 0.3 0.01 0.3991

              Chromium ug/g 1.4 0.2 0.05 0.3991

              Cobalt ug/g 0.52 0.08 0.01 0.3991

              Copper ug/g 14 1 0.05 0.3991

              Iron ug/g 440 40 2 0.3991

              Lead ug/g 0.21 0.03 0.01 0.3991

              Manganese ug/g 47 5 0.1 0.3991

              Mercury ug/g 0.014 0.008 0.005 0.3991

              Molybdenum ug/g 0.38 0.1 0.02 0.3991

              Nickel ug/g 2.5 0.4 0.05 0.3991

              Selenium ug/g 8.8 0.9 0.01 0.3991

              Silver ug/g 0.05 0.02 0.01 0.3991

              Strontium ug/g 2.0 0.3 0.05 0.3991

              Thallium ug/g 0.061 0.02 0.005 0.3991

              Tin ug/g 0.15 0.05 0.05 0.3991

              Titanium ug/g 3.2 0.8 0.2 0.3991

              Uranium ug/g 0.25 0.04 0.005 0.3991

              Vanadium ug/g 1.2 0.3 0.1 0.3991

              Zinc ug/g 200 20 0.5 0.3991

   Lab Section 6

              Moisture % 87.48 9 0.02 0.3991

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053435
Sep 06, 2019
TISSUE
09/06/2019 RG_ELUEL_INV-1_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 480 50 2 0.276

              Antimony ug/g 0.03 0.02 0.01 0.276

              Arsenic ug/g 1.2 0.1 0.01 0.276

              Barium ug/g 9.4 0.9 0.02 0.276

              Beryllium ug/g 0.03 0.01 0.01 0.276

              Boron ug/g <1 1 0.276

              Cadmium ug/g 2.0 0.2 0.01 0.276

              Chromium ug/g 1.3 0.2 0.05 0.276

              Cobalt ug/g 1.3 0.1 0.01 0.276

              Copper ug/g 25 2 0.05 0.276

              Iron ug/g 610 60 2 0.276

              Lead ug/g 0.29 0.04 0.01 0.276

              Manganese ug/g 60 6 0.1 0.276

              Mercury ug/g 0.026 0.01 0.005 0.276

              Molybdenum ug/g 0.19 0.06 0.02 0.276

              Nickel ug/g 2.0 0.3 0.05 0.276

              Selenium ug/g 6.4 0.6 0.01 0.276

              Silver ug/g 0.21 0.03 0.01 0.276

              Strontium ug/g 16 2 0.05 0.276

              Thallium ug/g 0.018 0.009 0.005 0.276

              Tin ug/g <0.05 0.05 0.276

              Titanium ug/g 2.0 0.5 0.2 0.276

              Uranium ug/g 0.067 0.02 0.005 0.276

              Vanadium ug/g 1.6 0.4 0.1 0.276

              Zinc ug/g 330 30 0.5 0.276

   Lab Section 6

              Moisture % 69.78 7 0.02 0.276

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053436
Sep 06, 2019
TISSUE
09/06/2019 RG_ELUEL_INV-2_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 5 0.206

              Antimony ug/g 0.02 0.02 0.02 0.206

              Arsenic ug/g 0.93 0.1 0.02 0.206

              Barium ug/g 6.1 0.6 0.05 0.206

              Beryllium ug/g <0.02 0.02 0.206

              Boron ug/g <2 2 0.206

              Cadmium ug/g 1.6 0.2 0.02 0.206

              Chromium ug/g 0.4 0.2 0.1 0.206

              Cobalt ug/g 1.1 0.2 0.02 0.206

              Copper ug/g 23 2 0.1 0.206

              Iron ug/g 130 20 5 0.206

              Lead ug/g 0.06 0.03 0.02 0.206

              Manganese ug/g 44 4 0.2 0.206

              Mercury ug/g 0.02 0.01 0.01 0.206

              Molybdenum ug/g 0.17 0.09 0.05 0.206

              Nickel ug/g 1.3 0.3 0.1 0.206

              Selenium ug/g 6.1 0.6 0.02 0.206

              Silver ug/g 0.20 0.05 0.02 0.206

              Strontium ug/g 16 2 0.1 0.206

              Thallium ug/g <0.01 0.01 0.206

              Tin ug/g <0.1 0.1 0.206

              Titanium ug/g 1.1 0.6 0.5 0.206

              Uranium ug/g 0.04 0.02 0.01 0.206

              Vanadium ug/g 0.6 0.3 0.2 0.206

              Zinc ug/g 330 30 1 0.206

   Lab Section 6

              Moisture % 71.53 7 0.02 0.206

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053437
Sep 06, 2019
TISSUE
09/06/2019 RG_ELUEL_INV-3_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 400 60 5 0.2369

              Antimony ug/g 0.05 0.03 0.02 0.2369

              Arsenic ug/g 0.89 0.1 0.02 0.2369

              Barium ug/g 10 1 0.05 0.2369

              Beryllium ug/g <0.02 0.02 0.2369

              Boron ug/g <2 2 0.2369

              Cadmium ug/g 1.7 0.2 0.02 0.2369

              Chromium ug/g 0.9 0.3 0.1 0.2369

              Cobalt ug/g 1.1 0.2 0.02 0.2369

              Copper ug/g 21 2 0.1 0.2369

              Iron ug/g 370 60 5 0.2369

              Lead ug/g 0.18 0.06 0.02 0.2369

              Manganese ug/g 51 5 0.2 0.2369

              Mercury ug/g 0.03 0.02 0.01 0.2369

              Molybdenum ug/g 0.26 0.1 0.05 0.2369

              Nickel ug/g 2.1 0.3 0.1 0.2369

              Selenium ug/g 7.1 0.7 0.02 0.2369

              Silver ug/g 0.20 0.05 0.02 0.2369

              Strontium ug/g 14 1 0.1 0.2369

              Thallium ug/g 0.02 0.01 0.01 0.2369

              Tin ug/g <0.1 0.1 0.2369

              Titanium ug/g 3.4 1 0.5 0.2369

              Uranium ug/g 0.17 0.04 0.01 0.2369

              Vanadium ug/g 1.5 0.5 0.2 0.2369

              Zinc ug/g 300 30 1 0.2369

   Lab Section 6

              Moisture % 81.86 8 0.02 0.2369

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053438
Sep 06, 2019
TISSUE
09/06/2019 RG_ELUEL_INV-4_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 130 20 2 0.4234

              Antimony ug/g 0.02 0.01 0.01 0.4234

              Arsenic ug/g 0.55 0.08 0.01 0.4234

              Barium ug/g 9.9 1 0.02 0.4234

              Beryllium ug/g <0.01 0.01 0.4234

              Boron ug/g <1 1 0.4234

              Cadmium ug/g 0.82 0.1 0.01 0.4234

              Chromium ug/g 0.38 0.1 0.05 0.4234

              Cobalt ug/g 0.64 0.1 0.01 0.4234

              Copper ug/g 20 2 0.05 0.4234

              Iron ug/g 130 20 2 0.4234

              Lead ug/g 0.08 0.03 0.01 0.4234

              Manganese ug/g 47 5 0.1 0.4234

              Mercury ug/g 0.028 0.01 0.005 0.4234

              Molybdenum ug/g 0.20 0.05 0.02 0.4234

              Nickel ug/g 1.2 0.2 0.05 0.4234

              Selenium ug/g 4.9 0.5 0.01 0.4234

              Silver ug/g 0.20 0.03 0.01 0.4234

              Strontium ug/g 12 1 0.05 0.4234

              Thallium ug/g 0.009 0.007 0.005 0.4234

              Tin ug/g 0.06 0.05 0.05 0.4234

              Titanium ug/g 1.3 0.4 0.2 0.4234

              Uranium ug/g 0.026 0.01 0.005 0.4234

              Vanadium ug/g 0.5 0.2 0.1 0.4234

              Zinc ug/g 330 30 0.5 0.4234

   Lab Section 6

              Moisture % 79.94 8 0.02 0.4234

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053439
Sep 06, 2019
TISSUE
09/06/2019 RG_ELUEL_INV-5_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 110 20 2 0.2656

              Antimony ug/g 0.02 0.01 0.01 0.2656

              Arsenic ug/g 1.1 0.1 0.01 0.2656

              Barium ug/g 5.6 0.6 0.02 0.2656

              Beryllium ug/g <0.01 0.01 0.2656

              Boron ug/g <1 1 0.2656

              Cadmium ug/g 1.5 0.2 0.01 0.2656

              Chromium ug/g 0.30 0.1 0.05 0.2656

              Cobalt ug/g 1.2 0.1 0.01 0.2656

              Copper ug/g 22 2 0.05 0.2656

              Iron ug/g 110 20 2 0.2656

              Lead ug/g 0.04 0.02 0.01 0.2656

              Manganese ug/g 43 4 0.1 0.2656

              Mercury ug/g 0.026 0.01 0.005 0.2656

              Molybdenum ug/g 0.19 0.06 0.02 0.2656

              Nickel ug/g 1.5 0.2 0.05 0.2656

              Selenium ug/g 5.8 0.6 0.01 0.2656

              Silver ug/g 0.22 0.03 0.01 0.2656

              Strontium ug/g 11 1 0.05 0.2656

              Thallium ug/g 0.009 0.007 0.005 0.2656

              Tin ug/g <0.05 0.05 0.2656

              Titanium ug/g 1.1 0.4 0.2 0.2656

              Uranium ug/g 0.044 0.01 0.005 0.2656

              Vanadium ug/g 0.4 0.2 0.1 0.2656

              Zinc ug/g 360 40 0.5 0.2656

   Lab Section 6

              Moisture % 72.97 7 0.02 0.2656

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053440
Sep 10, 2019
TISSUE
09/10/2019 RG_HACKUS_INV_2019-09-10 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 50 0.2099

              Antimony ug/g 0.05 0.03 0.02 0.2099

              Arsenic ug/g 0.80 0.1 0.02 0.2099

              Barium ug/g 17 2 0.05 0.2099

              Beryllium ug/g 0.06 0.02 0.02 0.2099

              Boron ug/g 3 2 2 0.2099

              Cadmium ug/g 1.1 0.2 0.02 0.2099

              Chromium ug/g 2.3 0.3 0.1 0.2099

              Cobalt ug/g 0.55 0.08 0.02 0.2099

              Copper ug/g 10 1 0.1 0.2099

              Iron ug/g 1400 200 50 0.2099

              Lead ug/g 0.79 0.1 0.02 0.2099

              Manganese ug/g 32 3 0.2 0.2099

              Mercury ug/g 0.02 0.01 0.01 0.2099

              Molybdenum ug/g 0.32 0.1 0.05 0.2099

              Nickel ug/g 4.4 0.7 0.1 0.2099

              Selenium ug/g 9.7 1 0.02 0.2099

              Silver ug/g 0.06 0.03 0.02 0.2099

              Strontium ug/g 5.1 0.8 0.1 0.2099

              Thallium ug/g 0.07 0.02 0.01 0.2099

              Tin ug/g <0.1 0.1 0.2099

              Titanium ug/g 8.9 2 0.5 0.2099

              Uranium ug/g 0.12 0.03 0.01 0.2099

              Vanadium ug/g 4.8 0.7 0.2 0.2099

              Zinc ug/g 140 10 1 0.2099

   Lab Section 6

              Moisture % 87.43 9 0.02 0.2099

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053441
Sep 08, 2019
TISSUE
09/08/2019 RG_HACKDS_INV-1_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.5048

              Antimony ug/g 0.04 0.02 0.01 0.5048

              Arsenic ug/g 0.60 0.09 0.01 0.5048

              Barium ug/g 24 2 0.02 0.5048

              Beryllium ug/g 0.05 0.01 0.01 0.5048

              Boron ug/g 3 1 1 0.5048

              Cadmium ug/g 0.74 0.1 0.01 0.5048

              Chromium ug/g 2.1 0.3 0.05 0.5048

              Cobalt ug/g 0.72 0.1 0.01 0.5048

              Copper ug/g 11 1 0.05 0.5048

              Iron ug/g 920 100 20 0.5048

              Lead ug/g 0.62 0.09 0.01 0.5048

              Manganese ug/g 281 30 0.1 0.5048

              Mercury ug/g 0.021 0.01 0.005 0.5048

              Molybdenum ug/g 0.40 0.06 0.02 0.5048

              Nickel ug/g 4.6 0.7 0.05 0.5048

              Selenium ug/g 16 2 0.1 0.5048

              Silver ug/g 0.08 0.03 0.01 0.5048

              Strontium ug/g 4.8 0.7 0.05 0.5048

              Thallium ug/g 0.058 0.01 0.005 0.5048

              Tin ug/g <0.05 0.05 0.5048

              Titanium ug/g 10 2 0.2 0.5048

              Uranium ug/g 0.12 0.02 0.005 0.5048

              Vanadium ug/g 4.4 0.7 0.1 0.5048

              Zinc ug/g 120 10 0.5 0.5048

   Lab Section 6

              Moisture % 75.33 8 0.02 0.5048

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053442
Sep 08, 2019
TISSUE
09/08/2019 RG_HACKDS_INV-2_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 540 50 2 0.3242

              Antimony ug/g 0.03 0.02 0.01 0.3242

              Arsenic ug/g 0.36 0.05 0.01 0.3242

              Barium ug/g 14 1 0.02 0.3242

              Beryllium ug/g 0.02 0.01 0.01 0.3242

              Boron ug/g 1 1 1 0.3242

              Cadmium ug/g 0.78 0.1 0.01 0.3242

              Chromium ug/g 0.89 0.2 0.05 0.3242

              Cobalt ug/g 0.44 0.07 0.01 0.3242

              Copper ug/g 11 1 0.05 0.3242

              Iron ug/g 440 40 2 0.3242

              Lead ug/g 0.29 0.04 0.01 0.3242

              Manganese ug/g 169 20 0.1 0.3242

              Mercury ug/g 0.022 0.01 0.005 0.3242

              Molybdenum ug/g 0.31 0.08 0.02 0.3242

              Nickel ug/g 2.8 0.4 0.05 0.3242

              Selenium ug/g 18 2 0.1 0.3242

              Silver ug/g 0.09 0.03 0.01 0.3242

              Strontium ug/g 2.9 0.4 0.05 0.3242

              Thallium ug/g 0.032 0.01 0.005 0.3242

              Tin ug/g <0.05 0.05 0.3242

              Titanium ug/g 4.3 0.6 0.2 0.3242

              Uranium ug/g 0.057 0.01 0.005 0.3242

              Vanadium ug/g 1.6 0.4 0.1 0.3242

              Zinc ug/g 140 10 0.5 0.3242

   Lab Section 6

              Moisture % 79.28 8 0.02 0.3242

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053443
Sep 08, 2019
TISSUE
09/08/2019 RG_HACKDS_INV-3_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1000 200 20 0.4802

              Antimony ug/g 0.04 0.02 0.01 0.4802

              Arsenic ug/g 0.57 0.08 0.01 0.4802

              Barium ug/g 25 2 0.02 0.4802

              Beryllium ug/g 0.04 0.01 0.01 0.4802

              Boron ug/g 2 1 1 0.4802

              Cadmium ug/g 0.68 0.1 0.01 0.4802

              Chromium ug/g 1.6 0.2 0.05 0.4802

              Cobalt ug/g 0.64 0.1 0.01 0.4802

              Copper ug/g 11 1 0.05 0.4802

              Iron ug/g 680 100 20 0.4802

              Lead ug/g 0.48 0.07 0.01 0.4802

              Manganese ug/g 212 20 0.1 0.4802

              Mercury ug/g 0.018 0.009 0.005 0.4802

              Molybdenum ug/g 0.47 0.07 0.02 0.4802

              Nickel ug/g 4.7 0.7 0.05 0.4802

              Selenium ug/g 15 2 0.1 0.4802

              Silver ug/g 0.08 0.03 0.01 0.4802

              Strontium ug/g 10 1 0.05 0.4802

              Thallium ug/g 0.046 0.01 0.005 0.4802

              Tin ug/g <0.05 0.05 0.4802

              Titanium ug/g 6.8 1 0.2 0.4802

              Uranium ug/g 0.13 0.02 0.005 0.4802

              Vanadium ug/g 3.0 0.4 0.1 0.4802

              Zinc ug/g 140 10 0.5 0.4802

   Lab Section 6

              Moisture % 78.76 8 0.02 0.4802

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053444
Sep 08, 2019
TISSUE
09/08/2019 RG_HACKDS_INV-4_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 580 90 20 0.5043

              Antimony ug/g 0.02 0.01 0.01 0.5043

              Arsenic ug/g 0.38 0.06 0.01 0.5043

              Barium ug/g 14 1 0.02 0.5043

              Beryllium ug/g 0.02 0.01 0.01 0.5043

              Boron ug/g 1 1 1 0.5043

              Cadmium ug/g 0.59 0.09 0.01 0.5043

              Chromium ug/g 0.91 0.2 0.05 0.5043

              Cobalt ug/g 0.40 0.06 0.01 0.5043

              Copper ug/g 9.3 0.9 0.05 0.5043

              Iron ug/g 380 40 2 0.5043

              Lead ug/g 0.30 0.04 0.01 0.5043

              Manganese ug/g 189 20 0.1 0.5043

              Mercury ug/g 0.020 0.01 0.005 0.5043

              Molybdenum ug/g 0.30 0.08 0.02 0.5043

              Nickel ug/g 2.3 0.3 0.05 0.5043

              Selenium ug/g 18 2 0.1 0.5043

              Silver ug/g 0.07 0.02 0.01 0.5043

              Strontium ug/g 1.8 0.3 0.05 0.5043

              Thallium ug/g 0.030 0.01 0.005 0.5043

              Tin ug/g <0.05 0.05 0.5043

              Titanium ug/g 6.0 0.9 0.2 0.5043

              Uranium ug/g 0.046 0.01 0.005 0.5043

              Vanadium ug/g 1.5 0.4 0.1 0.5043

              Zinc ug/g 110 10 0.5 0.5043

   Lab Section 6

              Moisture % 72.20 7 0.02 0.5043

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053445
Sep 08, 2019
TISSUE
09/08/2019 RG_HACKDS_INV-5_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1000 200 20 0.5033

              Antimony ug/g 0.04 0.02 0.01 0.5033

              Arsenic ug/g 0.56 0.08 0.01 0.5033

              Barium ug/g 36 4 0.02 0.5033

              Beryllium ug/g 0.03 0.01 0.01 0.5033

              Boron ug/g 2 1 1 0.5033

              Cadmium ug/g 0.62 0.09 0.01 0.5033

              Chromium ug/g 1.5 0.2 0.05 0.5033

              Cobalt ug/g 0.70 0.1 0.01 0.5033

              Copper ug/g 9.7 1 0.05 0.5033

              Iron ug/g 620 90 20 0.5033

              Lead ug/g 0.44 0.07 0.01 0.5033

              Manganese ug/g 313 30 0.1 0.5033

              Mercury ug/g 0.018 0.009 0.005 0.5033

              Molybdenum ug/g 0.46 0.07 0.02 0.5033

              Nickel ug/g 4.8 0.7 0.05 0.5033

              Selenium ug/g 18 2 0.1 0.5033

              Silver ug/g 0.06 0.02 0.01 0.5033

              Strontium ug/g 18 2 0.05 0.5033

              Thallium ug/g 0.047 0.01 0.005 0.5033

              Tin ug/g <0.05 0.05 0.5033

              Titanium ug/g 9.7 1 0.2 0.5033

              Uranium ug/g 0.20 0.03 0.005 0.5033

              Vanadium ug/g 2.7 0.4 0.1 0.5033

              Zinc ug/g 150 20 0.5 0.5033

   Lab Section 6

              Moisture % 76.68 8 0.02 0.5033

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053446
Sep 10, 2019
TISSUE
09/10/2019 RG_BACK_INV_2019-09-10 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2600 300 5 0.0686

              Antimony ug/g 0.05 0.03 0.02 0.0686

              Arsenic ug/g 0.80 0.2 0.05 0.0686

              Barium ug/g 69 7 0.5 0.0686

              Beryllium ug/g 0.12 0.03 0.02 0.0686

              Boron ug/g 6 5 5 0.0686

              Cadmium ug/g 2.2 0.2 0.02 0.0686

              Chromium ug/g 2.9 1 0.5 0.0686

              Cobalt ug/g 1.4 0.5 0.5 0.0686

              Copper ug/g 13 2 0.5 0.0686

              Iron ug/g 1500 200 5 0.0686

              Lead ug/g 0.98 0.2 0.05 0.0686

              Manganese ug/g 93 9 0.5 0.0686

              Mercury ug/g 0.06 0.02 0.01 0.0686

              Molybdenum ug/g 0.37 0.1 0.05 0.0686

              Nickel ug/g 3.1 0.5 0.5 0.0686

              Selenium ug/g 10 1 0.05 0.0686

              Silver ug/g 0.18 0.06 0.02 0.0686

              Strontium ug/g 12 1 0.1 0.0686

              Thallium ug/g 0.06 0.02 0.01 0.0686

              Tin ug/g <0.2 0.2 0.0686

              Titanium ug/g 19 3 0.5 0.0686

              Uranium ug/g 0.09 0.04 0.02 0.0686

              Vanadium ug/g 6.6 1 0.2 0.0686

              Zinc ug/g 220 30 5 0.0686

   Lab Section 6

              Moisture % 89.36 9 0.02 0.0686

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053447
Sep 08, 2019
TISSUE
09/08/2019 RG_EL19_INV-1_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 710 70 5 0.076

              Antimony ug/g 0.05 0.03 0.02 0.076

              Arsenic ug/g 1.8 0.3 0.05 0.076

              Barium ug/g 15 2 0.5 0.076

              Beryllium ug/g 0.03 0.02 0.02 0.076

              Boron ug/g <5 5 0.076

              Cadmium ug/g 2.7 0.3 0.02 0.076

              Chromium ug/g 1.4 0.8 0.5 0.076

              Cobalt ug/g 1.9 0.5 0.5 0.076

              Copper ug/g 25 4 0.5 0.076

              Iron ug/g 490 70 5 0.076

              Lead ug/g 0.24 0.1 0.05 0.076

              Manganese ug/g 100 10 0.5 0.076

              Mercury ug/g 0.03 0.02 0.01 0.076

              Molybdenum ug/g 0.33 0.1 0.05 0.076

              Nickel ug/g 5.1 1 0.5 0.076

              Selenium ug/g 7.6 0.8 0.05 0.076

              Silver ug/g 0.30 0.08 0.02 0.076

              Strontium ug/g 14 1 0.1 0.076

              Thallium ug/g 0.03 0.02 0.01 0.076

              Tin ug/g <0.2 0.2 0.076

              Titanium ug/g 7.6 2 0.5 0.076

              Uranium ug/g 0.07 0.04 0.02 0.076

              Vanadium ug/g 2.4 0.6 0.2 0.076

              Zinc ug/g 440 70 5 0.076

   Lab Section 6

              Moisture % 86.30 9 0.02 0.076

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053448
Sep 08, 2019
TISSUE
09/08/2019 RG_EL19_INV-2_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 860 90 5 0.0475

              Antimony ug/g 0.04 0.03 0.02 0.0475

              Arsenic ug/g 1.6 0.2 0.05 0.0475

              Barium ug/g 18 3 0.5 0.0475

              Beryllium ug/g 0.03 0.02 0.02 0.0475

              Boron ug/g <5 5 0.0475

              Cadmium ug/g 2.6 0.3 0.02 0.0475

              Chromium ug/g 1.7 0.9 0.5 0.0475

              Cobalt ug/g 1.9 0.5 0.5 0.0475

              Copper ug/g 19 3 0.5 0.0475

              Iron ug/g 530 50 5 0.0475

              Lead ug/g 0.26 0.1 0.05 0.0475

              Manganese ug/g 62 6 0.5 0.0475

              Mercury ug/g 0.03 0.02 0.01 0.0475

              Molybdenum ug/g 0.37 0.1 0.05 0.0475

              Nickel ug/g 3.3 0.5 0.5 0.0475

              Selenium ug/g 6.9 0.7 0.05 0.0475

              Silver ug/g 0.20 0.05 0.02 0.0475

              Strontium ug/g 18 2 0.1 0.0475

              Thallium ug/g 0.03 0.02 0.01 0.0475

              Tin ug/g <0.2 0.2 0.0475

              Titanium ug/g 10 2 0.5 0.0475

              Uranium ug/g 0.08 0.04 0.02 0.0475

              Vanadium ug/g 2.7 0.7 0.2 0.0475

              Zinc ug/g 350 50 5 0.0475

   Lab Section 6

              Moisture % 85.71 8 0.02 0.0475

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053449
Sep 08, 2019
TISSUE
09/08/2019 RG_EL19_INV-3_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 320 50 5 0.043

              Antimony ug/g 0.06 0.03 0.02 0.043

              Arsenic ug/g 1.7 0.2 0.05 0.043

              Barium ug/g 8.2 2 0.5 0.043

              Beryllium ug/g <0.02 0.02 0.043

              Boron ug/g <5 5 0.043

              Cadmium ug/g 2.8 0.3 0.02 0.043

              Chromium ug/g 0.6 0.6 0.5 0.043

              Cobalt ug/g 1.9 0.5 0.5 0.043

              Copper ug/g 24 4 0.5 0.043

              Iron ug/g 260 40 5 0.043

              Lead ug/g 0.12 0.08 0.05 0.043

              Manganese ug/g 82 8 0.5 0.043

              Mercury ug/g 0.03 0.02 0.01 0.043

              Molybdenum ug/g 0.40 0.1 0.05 0.043

              Nickel ug/g 5.0 1 0.5 0.043

              Selenium ug/g 8.1 0.8 0.05 0.043

              Silver ug/g 0.24 0.06 0.02 0.043

              Strontium ug/g 10 1 0.1 0.043

              Thallium ug/g 0.02 0.01 0.01 0.043

              Tin ug/g <0.2 0.2 0.043

              Titanium ug/g 3.2 1 0.5 0.043

              Uranium ug/g 0.04 0.03 0.02 0.043

              Vanadium ug/g 1.1 0.4 0.2 0.043

              Zinc ug/g 400 60 5 0.043

   Lab Section 6

              Moisture % 90.19 9 0.02 0.043

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053450
Sep 08, 2019
TISSUE
09/08/2019 RG_EL19_INV-4_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 900 90 5 0.0356

              Antimony ug/g 0.05 0.03 0.02 0.0356

              Arsenic ug/g 1.6 0.2 0.05 0.0356

              Barium ug/g 13 2 0.5 0.0356

              Beryllium ug/g 0.03 0.02 0.02 0.0356

              Boron ug/g 6 5 5 0.0356

              Cadmium ug/g 3.0 0.3 0.02 0.0356

              Chromium ug/g 1.6 0.9 0.5 0.0356

              Cobalt ug/g 1.8 0.5 0.5 0.0356

              Copper ug/g 16 2 0.5 0.0356

              Iron ug/g 570 60 5 0.0356

              Lead ug/g 0.30 0.1 0.05 0.0356

              Manganese ug/g 100 10 0.5 0.0356

              Mercury ug/g 0.03 0.02 0.01 0.0356

              Molybdenum ug/g 0.35 0.1 0.05 0.0356

              Nickel ug/g 4.1 0.5 0.5 0.0356

              Selenium ug/g 6.6 0.7 0.05 0.0356

              Silver ug/g 0.17 0.06 0.02 0.0356

              Strontium ug/g 9.9 1 0.1 0.0356

              Thallium ug/g 0.03 0.02 0.01 0.0356

              Tin ug/g <0.2 0.2 0.0356

              Titanium ug/g 9.3 2 0.5 0.0356

              Uranium ug/g 0.08 0.04 0.02 0.0356

              Vanadium ug/g 2.8 0.7 0.2 0.0356

              Zinc ug/g 280 40 5 0.0356

   Lab Section 6

              Moisture % 91.65 9 0.02 0.0356

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053451
Sep 08, 2019
TISSUE
09/08/2019 RG_EL19_INV-5_2019-09-08 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 500 50 5 0.1276

              Antimony ug/g 0.03 0.02 0.02 0.1276

              Arsenic ug/g 1.1 0.2 0.02 0.1276

              Barium ug/g 13 1 0.05 0.1276

              Beryllium ug/g <0.02 0.02 0.1276

              Boron ug/g <2 2 0.1276

              Cadmium ug/g 1.9 0.3 0.02 0.1276

              Chromium ug/g 0.9 0.3 0.1 0.1276

              Cobalt ug/g 1.2 0.2 0.02 0.1276

              Copper ug/g 20 2 0.1 0.1276

              Iron ug/g 360 50 5 0.1276

              Lead ug/g 0.17 0.06 0.02 0.1276

              Manganese ug/g 64 6 0.2 0.1276

              Mercury ug/g 0.02 0.01 0.01 0.1276

              Molybdenum ug/g 0.27 0.1 0.05 0.1276

              Nickel ug/g 2.4 0.4 0.1 0.1276

              Selenium ug/g 6.0 0.6 0.02 0.1276

              Silver ug/g 0.18 0.06 0.02 0.1276

              Strontium ug/g 14 1 0.1 0.1276

              Thallium ug/g 0.02 0.01 0.01 0.1276

              Tin ug/g <0.1 0.1 0.1276

              Titanium ug/g 5.0 1 0.5 0.1276

              Uranium ug/g 0.05 0.02 0.01 0.1276

              Vanadium ug/g 1.6 0.5 0.2 0.1276

              Zinc ug/g 410 40 1 0.1276

   Lab Section 6

              Moisture % 80.47 8 0.02 0.1276

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053452
Sep 10, 2019
TISSUE
09/10/2019 RG_MI2_INV_2019-09-10 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 100 5 0.1531

              Antimony ug/g 0.06 0.03 0.02 0.1531

              Arsenic ug/g 1.0 0.2 0.02 0.1531

              Barium ug/g 31 3 0.05 0.1531

              Beryllium ug/g 0.04 0.02 0.02 0.1531

              Boron ug/g 4 2 2 0.1531

              Cadmium ug/g 2.8 0.3 0.02 0.1531

              Chromium ug/g 2.3 0.3 0.1 0.1531

              Cobalt ug/g 2.7 0.3 0.02 0.1531

              Copper ug/g 14 1 0.1 0.1531

              Iron ug/g 800 80 5 0.1531

              Lead ug/g 0.54 0.08 0.02 0.1531

              Manganese ug/g 58 6 0.2 0.1531

              Mercury ug/g 0.03 0.02 0.01 0.1531

              Molybdenum ug/g 0.35 0.1 0.05 0.1531

              Nickel ug/g 7.9 1 0.1 0.1531

              Selenium ug/g 7.7 0.8 0.02 0.1531

              Silver ug/g 0.16 0.05 0.02 0.1531

              Strontium ug/g 14 1 0.1 0.1531

              Thallium ug/g 0.06 0.02 0.01 0.1531

              Tin ug/g <0.1 0.1 0.1531

              Titanium ug/g 11 2 0.5 0.1531

              Uranium ug/g 0.13 0.03 0.01 0.1531

              Vanadium ug/g 4.2 0.6 0.2 0.1531

              Zinc ug/g 190 20 1 0.1531

   Lab Section 6

              Moisture % 89.49 9 0.02 0.1531

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053453
Sep 05, 2019
TISSUE
09/05/2019 RG_LE1_INV-1_2019-09-05 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2800 300 20 0.4897

              Antimony ug/g 0.10 0.02 0.01 0.4897

              Arsenic ug/g 1.5 0.2 0.01 0.4897

              Barium ug/g 45 4 0.02 0.4897

              Beryllium ug/g 0.11 0.03 0.01 0.4897

              Boron ug/g 4 1 1 0.4897

              Cadmium ug/g 6.4 0.6 0.01 0.4897

              Chromium ug/g 5.0 0.5 0.05 0.4897

              Cobalt ug/g 1.4 0.1 0.01 0.4897

              Copper ug/g 16 2 0.05 0.4897

              Iron ug/g 2100 200 20 0.4897

              Lead ug/g 1.3 0.1 0.01 0.4897

              Manganese ug/g 64 6 0.1 0.4897

              Mercury ug/g 0.041 0.01 0.005 0.4897

              Molybdenum ug/g 0.72 0.1 0.02 0.4897

              Nickel ug/g 5.2 0.5 0.05 0.4897

              Selenium ug/g 5.3 0.5 0.01 0.4897

              Silver ug/g 0.17 0.04 0.01 0.4897

              Strontium ug/g 10 1 0.05 0.4897

              Thallium ug/g 0.087 0.02 0.005 0.4897

              Tin ug/g <0.05 0.05 0.4897

              Titanium ug/g 13 2 0.2 0.4897

              Uranium ug/g 0.33 0.05 0.005 0.4897

              Vanadium ug/g 16 4 1 0.4897

              Zinc ug/g 120 10 0.5 0.4897

   Lab Section 6

              Moisture % 83.86 8 0.02 0.4897

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053454
Sep 05, 2019
TISSUE
09/05/2019 RG_LE1_INV-2_2019-09-05 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2700 300 20 0.4324

              Antimony ug/g 0.11 0.03 0.01 0.4324

              Arsenic ug/g 1.1 0.1 0.01 0.4324

              Barium ug/g 38 4 0.02 0.4324

              Beryllium ug/g 0.10 0.02 0.01 0.4324

              Boron ug/g 4 1 1 0.4324

              Cadmium ug/g 8.4 0.8 0.01 0.4324

              Chromium ug/g 4.1 0.6 0.05 0.4324

              Cobalt ug/g 1.6 0.2 0.01 0.4324

              Copper ug/g 20 2 0.05 0.4324

              Iron ug/g 1800 300 20 0.4324

              Lead ug/g 0.96 0.1 0.01 0.4324

              Manganese ug/g 64 6 0.1 0.4324

              Mercury ug/g 0.040 0.01 0.005 0.4324

              Molybdenum ug/g 0.55 0.08 0.02 0.4324

              Nickel ug/g 3.7 0.6 0.05 0.4324

              Selenium ug/g 6.0 0.6 0.01 0.4324

              Silver ug/g 0.22 0.03 0.01 0.4324

              Strontium ug/g 7.7 0.8 0.05 0.4324

              Thallium ug/g 0.077 0.02 0.005 0.4324

              Tin ug/g <0.05 0.05 0.4324

              Titanium ug/g 22 2 0.2 0.4324

              Uranium ug/g 0.16 0.02 0.005 0.4324

              Vanadium ug/g 11 1 0.1 0.4324

              Zinc ug/g 160 20 0.5 0.4324

   Lab Section 6

              Moisture % 83.61 8 0.02 0.4324

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053455
Sep 05, 2019
TISSUE
09/05/2019 RG_LE1_INV-3_2019-09-05 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1800 300 20 0.3142

              Antimony ug/g 0.08 0.03 0.01 0.3142

              Arsenic ug/g 0.68 0.1 0.01 0.3142

              Barium ug/g 39 4 0.02 0.3142

              Beryllium ug/g 0.06 0.01 0.01 0.3142

              Boron ug/g 3 1 1 0.3142

              Cadmium ug/g 10.6 1 0.01 0.3142

              Chromium ug/g 2.8 0.4 0.05 0.3142

              Cobalt ug/g 1.6 0.2 0.01 0.3142

              Copper ug/g 15 2 0.05 0.3142

              Iron ug/g 1100 200 20 0.3142

              Lead ug/g 0.63 0.09 0.01 0.3142

              Manganese ug/g 73 7 0.1 0.3142

              Mercury ug/g 0.044 0.01 0.005 0.3142

              Molybdenum ug/g 0.60 0.09 0.02 0.3142

              Nickel ug/g 2.8 0.4 0.05 0.3142

              Selenium ug/g 6.1 0.6 0.01 0.3142

              Silver ug/g 0.14 0.04 0.01 0.3142

              Strontium ug/g 5.4 0.5 0.05 0.3142

              Thallium ug/g 0.064 0.02 0.005 0.3142

              Tin ug/g <0.05 0.05 0.3142

              Titanium ug/g 16 2 0.2 0.3142

              Uranium ug/g 0.14 0.02 0.005 0.3142

              Vanadium ug/g 7.2 1 0.1 0.3142

              Zinc ug/g 150 20 0.5 0.3142

   Lab Section 6

              Moisture % 84.37 8 0.02 0.3142

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053456
Sep 04, 2019
TISSUE
09/04/2019 RG_MI25_INV-1_2019-09-04 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3400 500 50 0.2247

              Antimony ug/g 0.06 0.03 0.02 0.2247

              Arsenic ug/g 1.9 0.3 0.02 0.2247

              Barium ug/g 23 2 0.05 0.2247

              Beryllium ug/g 0.11 0.02 0.02 0.2247

              Boron ug/g 10 2 2 0.2247

              Cadmium ug/g 4.8 0.5 0.02 0.2247

              Chromium ug/g 4.0 0.6 0.1 0.2247

              Cobalt ug/g 3.1 0.3 0.02 0.2247

              Copper ug/g 20 2 0.1 0.2247

              Iron ug/g 2200 300 50 0.2247

              Lead ug/g 1.6 0.2 0.02 0.2247

              Manganese ug/g 64 6 0.2 0.2247

              Mercury ug/g 0.03 0.02 0.01 0.2247

              Molybdenum ug/g 0.80 0.2 0.05 0.2247

              Nickel ug/g 3.9 0.6 0.1 0.2247

              Selenium ug/g 5.6 0.6 0.02 0.2247

              Silver ug/g 0.06 0.03 0.02 0.2247

              Strontium ug/g 11 1 0.1 0.2247

              Thallium ug/g 0.16 0.04 0.01 0.2247

              Tin ug/g <0.1 0.1 0.2247

              Titanium ug/g 24 4 0.5 0.2247

              Uranium ug/g 0.15 0.04 0.01 0.2247

              Vanadium ug/g 7.0 1 0.2 0.2247

              Zinc ug/g 150 20 1 0.2247

   Lab Section 6

              Moisture % 88.15 9 0.02 0.2247

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053457
Sep 04, 2019
TISSUE
09/04/2019 RG_MI25_INV-2_2019-09-04 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1900 300 50 0.1662

              Antimony ug/g 0.12 0.05 0.02 0.1662

              Arsenic ug/g 1.2 0.2 0.02 0.1662

              Barium ug/g 16 2 0.05 0.1662

              Beryllium ug/g 0.07 0.02 0.02 0.1662

              Boron ug/g 5 2 2 0.1662

              Cadmium ug/g 3.4 0.3 0.02 0.1662

              Chromium ug/g 2.3 0.3 0.1 0.1662

              Cobalt ug/g 1.3 0.2 0.02 0.1662

              Copper ug/g 21 2 0.1 0.1662

              Iron ug/g 1300 100 5 0.1662

              Lead ug/g 1.0 0.2 0.02 0.1662

              Manganese ug/g 51 5 0.2 0.1662

              Mercury ug/g 0.04 0.02 0.01 0.1662

              Molybdenum ug/g 0.65 0.2 0.05 0.1662

              Nickel ug/g 2.7 0.4 0.1 0.1662

              Selenium ug/g 4.4 0.4 0.02 0.1662

              Silver ug/g 0.07 0.04 0.02 0.1662

              Strontium ug/g 8.8 1 0.1 0.1662

              Thallium ug/g 0.11 0.03 0.01 0.1662

              Tin ug/g <0.1 0.1 0.1662

              Titanium ug/g 15 2 0.5 0.1662

              Uranium ug/g 0.16 0.04 0.01 0.1662

              Vanadium ug/g 4.6 0.7 0.2 0.1662

              Zinc ug/g 160 20 1 0.1662

   Lab Section 6

              Moisture % 85.49 8 0.02 0.1662

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053458
Sep 04, 2019
TISSUE
09/04/2019 RG_MI25_INV-3_2019-09-04 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3200 300 20 0.3413

              Antimony ug/g 0.04 0.02 0.01 0.3413

              Arsenic ug/g 1.4 0.1 0.01 0.3413

              Barium ug/g 15 2 0.02 0.3413

              Beryllium ug/g 0.10 0.02 0.01 0.3413

              Boron ug/g 7 1 1 0.3413

              Cadmium ug/g 3.2 0.3 0.01 0.3413

              Chromium ug/g 3.9 0.6 0.05 0.3413

              Cobalt ug/g 1.2 0.1 0.01 0.3413

              Copper ug/g 27 3 0.05 0.3413

              Iron ug/g 1500 200 20 0.3413

              Lead ug/g 1.2 0.1 0.01 0.3413

              Manganese ug/g 50 5 0.1 0.3413

              Mercury ug/g 0.035 0.01 0.005 0.3413

              Molybdenum ug/g 0.54 0.08 0.02 0.3413

              Nickel ug/g 3.8 0.6 0.05 0.3413

              Selenium ug/g 3.9 0.4 0.01 0.3413

              Silver ug/g 0.11 0.03 0.01 0.3413

              Strontium ug/g 6.8 0.7 0.05 0.3413

              Thallium ug/g 0.12 0.02 0.005 0.3413

              Tin ug/g <0.05 0.05 0.3413

              Titanium ug/g 20 2 0.2 0.3413

              Uranium ug/g 0.070 0.02 0.005 0.3413

              Vanadium ug/g 10 1 0.1 0.3413

              Zinc ug/g 180 20 0.5 0.3413

   Lab Section 6

              Moisture % 81.62 8 0.02 0.3413

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053459
Sep 05, 2019
TISSUE
09/05/2019 RG_MI5_INV-1_2019-09-05 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2500 200 20 0.2595

              Antimony ug/g 0.15 0.04 0.01 0.2595

              Arsenic ug/g 1.1 0.1 0.01 0.2595

              Barium ug/g 44 4 0.02 0.2595

              Beryllium ug/g 0.11 0.03 0.01 0.2595

              Boron ug/g 6 1 1 0.2595

              Cadmium ug/g 2.6 0.3 0.01 0.2595

              Chromium ug/g 4.0 0.6 0.05 0.2595

              Cobalt ug/g 3.4 0.3 0.01 0.2595

              Copper ug/g 10 1 0.05 0.2595

              Iron ug/g 2800 300 20 0.2595

              Lead ug/g 1.0 0.1 0.01 0.2595

              Manganese ug/g 65 6 0.1 0.2595

              Mercury ug/g 0.024 0.01 0.005 0.2595

              Molybdenum ug/g 0.56 0.08 0.02 0.2595

              Nickel ug/g 8.0 0.8 0.05 0.2595

              Selenium ug/g 5.7 0.6 0.01 0.2595

              Silver ug/g 0.11 0.03 0.01 0.2595

              Strontium ug/g 19 2 0.05 0.2595

              Thallium ug/g 0.10 0.02 0.005 0.2595

              Tin ug/g <0.05 0.05 0.2595

              Titanium ug/g 23 2 0.2 0.2595

              Uranium ug/g 0.19 0.03 0.005 0.2595

              Vanadium ug/g 11 1 0.1 0.2595

              Zinc ug/g 120 10 0.5 0.2595

   Lab Section 6

              Moisture % 88.45 9 0.02 0.2595

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053460
Sep 05, 2019
TISSUE
09/05/2019 RG_MI5_INV-2_2019-09-05 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2000 300 50 0.2457

              Antimony ug/g 0.06 0.03 0.02 0.2457

              Arsenic ug/g 0.94 0.1 0.02 0.2457

              Barium ug/g 34 3 0.05 0.2457

              Beryllium ug/g 0.06 0.02 0.02 0.2457

              Boron ug/g 6 2 2 0.2457

              Cadmium ug/g 2.7 0.3 0.02 0.2457

              Chromium ug/g 3.0 0.4 0.1 0.2457

              Cobalt ug/g 5.3 0.5 0.02 0.2457

              Copper ug/g 11 1 0.1 0.2457

              Iron ug/g 1400 200 50 0.2457

              Lead ug/g 0.59 0.09 0.02 0.2457

              Manganese ug/g 48 5 0.2 0.2457

              Mercury ug/g 0.02 0.01 0.01 0.2457

              Molybdenum ug/g 0.45 0.1 0.05 0.2457

              Nickel ug/g 7.4 1 0.1 0.2457

              Selenium ug/g 6.8 0.7 0.02 0.2457

              Silver ug/g 0.09 0.04 0.02 0.2457

              Strontium ug/g 18 2 0.1 0.2457

              Thallium ug/g 0.08 0.03 0.01 0.2457

              Tin ug/g <0.1 0.1 0.2457

              Titanium ug/g 16 2 0.5 0.2457

              Uranium ug/g 0.12 0.03 0.01 0.2457

              Vanadium ug/g 7.6 1 0.2 0.2457

              Zinc ug/g 140 10 1 0.2457

   Lab Section 6

              Moisture % 87.57 9 0.02 0.2457

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053461
Sep 05, 2019
TISSUE
09/05/2019 RG_MI5_INV-3_2019-09-05 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2500 200 20 0.3917

              Antimony ug/g 0.07 0.02 0.01 0.3917

              Arsenic ug/g 1.0 0.1 0.01 0.3917

              Barium ug/g 32 3 0.02 0.3917

              Beryllium ug/g 0.09 0.02 0.01 0.3917

              Boron ug/g 4 1 1 0.3917

              Cadmium ug/g 2.5 0.2 0.01 0.3917

              Chromium ug/g 3.9 0.6 0.05 0.3917

              Cobalt ug/g 3.6 0.4 0.01 0.3917

              Copper ug/g 10 1 0.05 0.3917

              Iron ug/g 2000 200 20 0.3917

              Lead ug/g 0.97 0.1 0.01 0.3917

              Manganese ug/g 60 6 0.1 0.3917

              Mercury ug/g 0.023 0.01 0.005 0.3917

              Molybdenum ug/g 0.44 0.07 0.02 0.3917

              Nickel ug/g 6.9 0.7 0.05 0.3917

              Selenium ug/g 5.8 0.6 0.01 0.3917

              Silver ug/g 0.10 0.02 0.01 0.3917

              Strontium ug/g 15 2 0.05 0.3917

              Thallium ug/g 0.098 0.02 0.005 0.3917

              Tin ug/g 0.06 0.05 0.05 0.3917

              Titanium ug/g 16 2 0.2 0.3917

              Uranium ug/g 0.18 0.03 0.005 0.3917

              Vanadium ug/g 10 1 0.1 0.3917

              Zinc ug/g 120 10 0.5 0.3917

   Lab Section 6

              Moisture % 83.45 8 0.02 0.3917

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053462
Sep 06, 2019
TISSUE
09/06/2019 RG_AGCK_INV-1_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 250 20 2 0.3013

              Antimony ug/g 0.02 0.01 0.01 0.3013

              Arsenic ug/g 1.6 0.2 0.01 0.3013

              Barium ug/g 3.6 0.4 0.02 0.3013

              Beryllium ug/g 0.02 0.01 0.01 0.3013

              Boron ug/g <1 1 0.3013

              Cadmium ug/g 1.3 0.1 0.01 0.3013

              Chromium ug/g 0.69 0.2 0.05 0.3013

              Cobalt ug/g 0.24 0.04 0.01 0.3013

              Copper ug/g 7.2 0.7 0.05 0.3013

              Iron ug/g 260 30 2 0.3013

              Lead ug/g 0.12 0.03 0.01 0.3013

              Manganese ug/g 8.4 1 0.1 0.3013

              Mercury ug/g 0.014 0.008 0.005 0.3013

              Molybdenum ug/g 0.28 0.07 0.02 0.3013

              Nickel ug/g 3.7 0.6 0.05 0.3013

              Selenium ug/g 8.3 0.8 0.01 0.3013

              Silver ug/g 0.05 0.02 0.01 0.3013

              Strontium ug/g 7.2 0.7 0.05 0.3013

              Thallium ug/g 0.54 0.05 0.005 0.3013

              Tin ug/g <0.05 0.05 0.3013

              Titanium ug/g 3.1 0.8 0.2 0.3013

              Uranium ug/g 0.085 0.02 0.005 0.3013

              Vanadium ug/g 0.9 0.3 0.1 0.3013

              Zinc ug/g 270 30 0.5 0.3013

   Lab Section 6

              Moisture % 90.77 9 0.02 0.3013

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053463
Sep 06, 2019
TISSUE
09/06/2019 RG_AGCK_INV-2_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 110 20 2 0.3666

              Antimony ug/g 0.01 0.01 0.01 0.3666

              Arsenic ug/g 1.3 0.1 0.01 0.3666

              Barium ug/g 3.2 0.3 0.02 0.3666

              Beryllium ug/g 0.02 0.01 0.01 0.3666

              Boron ug/g <1 1 0.3666

              Cadmium ug/g 1.1 0.1 0.01 0.3666

              Chromium ug/g 0.33 0.1 0.05 0.3666

              Cobalt ug/g 0.18 0.04 0.01 0.3666

              Copper ug/g 6.6 0.7 0.05 0.3666

              Iron ug/g 200 20 2 0.3666

              Lead ug/g 0.05 0.02 0.01 0.3666

              Manganese ug/g 7.3 1 0.1 0.3666

              Mercury ug/g 0.012 0.008 0.005 0.3666

              Molybdenum ug/g 0.27 0.07 0.02 0.3666

              Nickel ug/g 2.3 0.3 0.05 0.3666

              Selenium ug/g 8.5 0.8 0.01 0.3666

              Silver ug/g 0.04 0.02 0.01 0.3666

              Strontium ug/g 4.6 0.7 0.05 0.3666

              Thallium ug/g 0.63 0.06 0.005 0.3666

              Tin ug/g 0.12 0.05 0.05 0.3666

              Titanium ug/g 1.6 0.5 0.2 0.3666

              Uranium ug/g 0.060 0.02 0.005 0.3666

              Vanadium ug/g 0.4 0.2 0.1 0.3666

              Zinc ug/g 290 30 0.5 0.3666

   Lab Section 6

              Moisture % 86.25 9 0.02 0.3666

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053464
Sep 06, 2019
TISSUE
09/06/2019 RG_AGCK_INV-3_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 270 30 2 0.4264

              Antimony ug/g 0.02 0.01 0.01 0.4264

              Arsenic ug/g 1.2 0.1 0.01 0.4264

              Barium ug/g 6.6 0.7 0.02 0.4264

              Beryllium ug/g 0.02 0.01 0.01 0.4264

              Boron ug/g <1 1 0.4264

              Cadmium ug/g 1.0 0.1 0.01 0.4264

              Chromium ug/g 0.59 0.1 0.05 0.4264

              Cobalt ug/g 0.18 0.04 0.01 0.4264

              Copper ug/g 6.5 0.6 0.05 0.4264

              Iron ug/g 240 20 2 0.4264

              Lead ug/g 0.10 0.02 0.01 0.4264

              Manganese ug/g 15 2 0.1 0.4264

              Mercury ug/g 0.017 0.009 0.005 0.4264

              Molybdenum ug/g 0.23 0.06 0.02 0.4264

              Nickel ug/g 3.0 0.4 0.05 0.4264

              Selenium ug/g 5.4 0.5 0.01 0.4264

              Silver ug/g 0.04 0.02 0.01 0.4264

              Strontium ug/g 7.2 0.7 0.05 0.4264

              Thallium ug/g 0.46 0.07 0.005 0.4264

              Tin ug/g 0.19 0.05 0.05 0.4264

              Titanium ug/g 2.4 0.6 0.2 0.4264

              Uranium ug/g 0.049 0.01 0.005 0.4264

              Vanadium ug/g 0.8 0.3 0.1 0.4264

              Zinc ug/g 190 20 0.5 0.4264

   Lab Section 6

              Moisture % 84.30 8 0.02 0.4264

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053465
Sep 07, 2019
TISSUE
09/07/2019 RG_CORCK_INV-1_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 590 60 2 0.2896

              Antimony ug/g 0.04 0.02 0.01 0.2896

              Arsenic ug/g 0.24 0.04 0.01 0.2896

              Barium ug/g 23 2 0.02 0.2896

              Beryllium ug/g 0.03 0.01 0.01 0.2896

              Boron ug/g 2 1 1 0.2896

              Cadmium ug/g 1.1 0.1 0.01 0.2896

              Chromium ug/g 0.56 0.1 0.05 0.2896

              Cobalt ug/g 31 3 0.1 0.2896

              Copper ug/g 8.2 0.8 0.05 0.2896

              Iron ug/g 160 20 2 0.2896

              Lead ug/g 0.26 0.04 0.01 0.2896

              Manganese ug/g 204 20 0.1 0.2896

              Mercury ug/g 0.010 0.007 0.005 0.2896

              Molybdenum ug/g 0.16 0.05 0.02 0.2896

              Nickel ug/g 26 3 0.05 0.2896

              Selenium ug/g 2.4 0.2 0.01 0.2896

              Silver ug/g 0.05 0.02 0.01 0.2896

              Strontium ug/g 52 5 0.05 0.2896

              Thallium ug/g 0.037 0.01 0.005 0.2896

              Tin ug/g <0.05 0.05 0.2896

              Titanium ug/g 12 2 0.2 0.2896

              Uranium ug/g 0.36 0.05 0.005 0.2896

              Vanadium ug/g 1.3 0.3 0.1 0.2896

              Zinc ug/g 190 20 0.5 0.2896

   Lab Section 6

              Moisture % 80.56 8 0.02 0.2896

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053466
Sep 07, 2019
TISSUE
09/07/2019 RG_CORCK_INV-2_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 190 30 2 0.2592

              Antimony ug/g 0.02 0.01 0.01 0.2592

              Arsenic ug/g 0.24 0.04 0.01 0.2592

              Barium ug/g 6.5 0.6 0.02 0.2592

              Beryllium ug/g <0.01 0.01 0.2592

              Boron ug/g <1 1 0.2592

              Cadmium ug/g 0.50 0.08 0.01 0.2592

              Chromium ug/g 0.30 0.1 0.05 0.2592

              Cobalt ug/g 15.8 2 0.01 0.2592

              Copper ug/g 10 1 0.05 0.2592

              Iron ug/g 100 20 2 0.2592

              Lead ug/g 0.07 0.02 0.01 0.2592

              Manganese ug/g 99 10 0.1 0.2592

              Mercury ug/g 0.008 0.006 0.005 0.2592

              Molybdenum ug/g 0.14 0.05 0.02 0.2592

              Nickel ug/g 10 1 0.05 0.2592

              Selenium ug/g 2.7 0.3 0.01 0.2592

              Silver ug/g 0.04 0.02 0.01 0.2592

              Strontium ug/g 17 2 0.05 0.2592

              Thallium ug/g 0.026 0.01 0.005 0.2592

              Tin ug/g 0.41 0.06 0.05 0.2592

              Titanium ug/g 2.7 0.7 0.2 0.2592

              Uranium ug/g 0.10 0.02 0.005 0.2592

              Vanadium ug/g 0.5 0.2 0.1 0.2592

              Zinc ug/g 170 20 0.5 0.2592

   Lab Section 6

              Moisture % 81.59 8 0.02 0.2592

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053467
Sep 07, 2019
TISSUE
09/07/2019 RG_CORCK_INV-3_2019-09-07 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 160 20 5 0.1529

              Antimony ug/g 0.02 0.02 0.02 0.1529

              Arsenic ug/g 0.22 0.06 0.02 0.1529

              Barium ug/g 9.4 0.9 0.05 0.1529

              Beryllium ug/g <0.02 0.02 0.1529

              Boron ug/g <2 2 0.1529

              Cadmium ug/g 0.54 0.08 0.02 0.1529

              Chromium ug/g 0.2 0.1 0.1 0.1529

              Cobalt ug/g 14 1 0.02 0.1529

              Copper ug/g 9.6 1 0.1 0.1529

              Iron ug/g 89 20 5 0.1529

              Lead ug/g 0.06 0.03 0.02 0.1529

              Manganese ug/g 88 9 0.2 0.1529

              Mercury ug/g <0.01 0.01 0.1529

              Molybdenum ug/g 0.14 0.08 0.05 0.1529

              Nickel ug/g 12 1 0.1 0.1529

              Selenium ug/g 2.7 0.3 0.02 0.1529

              Silver ug/g 0.05 0.03 0.02 0.1529

              Strontium ug/g 24 2 0.1 0.1529

              Thallium ug/g 0.03 0.02 0.01 0.1529

              Tin ug/g 0.4 0.1 0.1 0.1529

              Titanium ug/g 2.5 0.9 0.5 0.1529

              Uranium ug/g 0.15 0.04 0.01 0.1529

              Vanadium ug/g 0.4 0.3 0.2 0.1529

              Zinc ug/g 180 20 1 0.1529

   Lab Section 6

              Moisture % 80.94 8 0.02 0.1529

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053468
Sep 10, 2019
TISSUE
09/10/2019 RG_MIDAG_INV-1_2019-09-10 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2900 400 50 0.1542

              Antimony ug/g 0.05 0.03 0.02 0.1542

              Arsenic ug/g 1.5 0.2 0.02 0.1542

              Barium ug/g 20 2 0.05 0.1542

              Beryllium ug/g 0.10 0.02 0.02 0.1542

              Boron ug/g 6 2 2 0.1542

              Cadmium ug/g 1.5 0.2 0.02 0.1542

              Chromium ug/g 3.3 0.5 0.1 0.1542

              Cobalt ug/g 24 2 0.02 0.1542

              Copper ug/g 11 1 0.1 0.1542

              Iron ug/g 1700 200 50 0.1542

              Lead ug/g 0.89 0.1 0.02 0.1542

              Manganese ug/g 120 10 0.2 0.1542

              Mercury ug/g 0.02 0.01 0.01 0.1542

              Molybdenum ug/g 0.48 0.1 0.05 0.1542

              Nickel ug/g 11 1 0.1 0.1542

              Selenium ug/g 8.3 0.8 0.02 0.1542

              Silver ug/g 0.06 0.03 0.02 0.1542

              Strontium ug/g 15 2 0.1 0.1542

              Thallium ug/g 0.21 0.03 0.01 0.1542

              Tin ug/g 0.3 0.1 0.1 0.1542

              Titanium ug/g 23 3 0.5 0.1542

              Uranium ug/g 0.12 0.03 0.01 0.1542

              Vanadium ug/g 6.1 0.9 0.2 0.1542

              Zinc ug/g 190 20 1 0.1542

   Lab Section 6

              Moisture % 90.07 9 0.02 0.1542

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053469
Sep 10, 2019
TISSUE
09/10/2019 RG_MIDAG_INV-2_2019-09-10 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 4900 500 20 0.266

              Antimony ug/g 0.06 0.02 0.01 0.266

              Arsenic ug/g 2.0 0.2 0.01 0.266

              Barium ug/g 47 5 0.02 0.266

              Beryllium ug/g 0.17 0.04 0.01 0.266

              Boron ug/g 8 1 1 0.266

              Cadmium ug/g 1.4 0.1 0.01 0.266

              Chromium ug/g 5.2 0.5 0.05 0.266

              Cobalt ug/g 10.5 1 0.01 0.266

              Copper ug/g 11 1 0.05 0.266

              Iron ug/g 2700 300 20 0.266

              Lead ug/g 1.4 0.1 0.01 0.266

              Manganese ug/g 138 10 0.1 0.266

              Mercury ug/g 0.026 0.01 0.005 0.266

              Molybdenum ug/g 0.50 0.08 0.02 0.266

              Nickel ug/g 15 2 0.05 0.266

              Selenium ug/g 10.8 1 0.01 0.266

              Silver ug/g 0.07 0.02 0.01 0.266

              Strontium ug/g 22 2 0.05 0.266

              Thallium ug/g 0.26 0.04 0.005 0.266

              Tin ug/g 0.19 0.05 0.05 0.266

              Titanium ug/g 31 3 0.2 0.266

              Uranium ug/g 0.18 0.03 0.005 0.266

              Vanadium ug/g 9.9 1 0.1 0.266

              Zinc ug/g 150 20 0.5 0.266

   Lab Section 6

              Moisture % 82.94 8 0.02 0.266

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053470
Sep 10, 2019
TISSUE
09/10/2019 RG_MIDAG_INV-3_2019-09-10 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3200 500 50 0.2319

              Antimony ug/g 0.06 0.03 0.02 0.2319

              Arsenic ug/g 2.1 0.2 0.02 0.2319

              Barium ug/g 34 3 0.05 0.2319

              Beryllium ug/g 0.12 0.03 0.02 0.2319

              Boron ug/g 6 2 2 0.2319

              Cadmium ug/g 0.75 0.1 0.02 0.2319

              Chromium ug/g 3.7 0.6 0.1 0.2319

              Cobalt ug/g 18 2 0.02 0.2319

              Copper ug/g 11 1 0.1 0.2319

              Iron ug/g 1900 300 50 0.2319

              Lead ug/g 1.1 0.2 0.02 0.2319

              Manganese ug/g 190 20 0.2 0.2319

              Mercury ug/g 0.02 0.01 0.01 0.2319

              Molybdenum ug/g 0.71 0.2 0.05 0.2319

              Nickel ug/g 33 3 0.1 0.2319

              Selenium ug/g 8.5 0.8 0.02 0.2319

              Silver ug/g 0.06 0.03 0.02 0.2319

              Strontium ug/g 14 1 0.1 0.2319

              Thallium ug/g 0.18 0.04 0.01 0.2319

              Tin ug/g <0.1 0.1 0.2319

              Titanium ug/g 22 3 0.5 0.2319

              Uranium ug/g 0.20 0.03 0.01 0.2319

              Vanadium ug/g 7.0 1 0.2 0.2319

              Zinc ug/g 150 20 1 0.2319

   Lab Section 6

              Moisture % 84.34 8 0.02 0.2319

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053471
Sep 06, 2019
TISSUE
09/06/2019 RG_MIULE_INV-1_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.393

              Antimony ug/g 0.04 0.02 0.01 0.393

              Arsenic ug/g 0.61 0.09 0.01 0.393

              Barium ug/g 17 2 0.02 0.393

              Beryllium ug/g 0.05 0.01 0.01 0.393

              Boron ug/g 3 1 1 0.393

              Cadmium ug/g 0.72 0.1 0.01 0.393

              Chromium ug/g 1.8 0.3 0.05 0.393

              Cobalt ug/g 4.3 0.4 0.01 0.393

              Copper ug/g 14 1 0.05 0.393

              Iron ug/g 990 100 20 0.393

              Lead ug/g 0.41 0.06 0.01 0.393

              Manganese ug/g 59 6 0.1 0.393

              Mercury ug/g 0.015 0.008 0.005 0.393

              Molybdenum ug/g 0.28 0.07 0.02 0.393

              Nickel ug/g 4.9 0.7 0.05 0.393

              Selenium ug/g 5.2 0.5 0.01 0.393

              Silver ug/g 0.11 0.03 0.01 0.393

              Strontium ug/g 10 1 0.05 0.393

              Thallium ug/g 0.068 0.02 0.005 0.393

              Tin ug/g 0.28 0.05 0.05 0.393

              Titanium ug/g 9.1 1 0.2 0.393

              Uranium ug/g 0.062 0.02 0.005 0.393

              Vanadium ug/g 3.7 0.6 0.1 0.393

              Zinc ug/g 210 20 0.5 0.393

   Lab Section 6

              Moisture % 81.82 8 0.02 0.393

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053472
Sep 06, 2019
TISSUE
09/06/2019 RG_MIULE_INV-2_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 200 20 0.4522

              Antimony ug/g 0.03 0.02 0.01 0.4522

              Arsenic ug/g 0.68 0.1 0.01 0.4522

              Barium ug/g 22 2 0.02 0.4522

              Beryllium ug/g 0.05 0.01 0.01 0.4522

              Boron ug/g 4 1 1 0.4522

              Cadmium ug/g 1.4 0.1 0.01 0.4522

              Chromium ug/g 1.6 0.2 0.05 0.4522

              Cobalt ug/g 13 1 0.1 0.4522

              Copper ug/g 7.2 0.7 0.05 0.4522

              Iron ug/g 960 100 20 0.4522

              Lead ug/g 0.48 0.07 0.01 0.4522

              Manganese ug/g 109 10 0.1 0.4522

              Mercury ug/g 0.018 0.009 0.005 0.4522

              Molybdenum ug/g 0.24 0.06 0.02 0.4522

              Nickel ug/g 6.9 0.7 0.05 0.4522

              Selenium ug/g 5.2 0.8 0.1 0.4522

              Silver ug/g 0.06 0.02 0.01 0.4522

              Strontium ug/g 98 10 0.05 0.4522

              Thallium ug/g 0.082 0.02 0.005 0.4522

              Tin ug/g <0.05 0.05 0.4522

              Titanium ug/g 9.6 1 0.2 0.4522

              Uranium ug/g 0.096 0.02 0.005 0.4522

              Vanadium ug/g 3.4 0.5 0.1 0.4522

              Zinc ug/g 100 10 0.5 0.4522

   Lab Section 6

              Moisture % 81.39 8 0.02 0.4522

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053473
Sep 06, 2019
TISSUE
09/06/2019 RG_MIULE_INV-3_2019-09-06 

Client PO #:      616225 Ref#19-24
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3200 300 20 0.3587

              Antimony ug/g 0.06 0.02 0.01 0.3587

              Arsenic ug/g 1.4 0.1 0.01 0.3587

              Barium ug/g 31 3 0.02 0.3587

              Beryllium ug/g 0.11 0.03 0.01 0.3587

              Boron ug/g 6 1 1 0.3587

              Cadmium ug/g 0.97 0.1 0.01 0.3587

              Chromium ug/g 3.9 0.6 0.05 0.3587

              Cobalt ug/g 6.2 0.6 0.01 0.3587

              Copper ug/g 12 1 0.05 0.3587

              Iron ug/g 2300 200 20 0.3587

              Lead ug/g 1.1 0.1 0.01 0.3587

              Manganese ug/g 72 7 0.1 0.3587

              Mercury ug/g 0.019 0.01 0.005 0.3587

              Molybdenum ug/g 0.44 0.07 0.02 0.3587

              Nickel ug/g 12 1 0.05 0.3587

              Selenium ug/g 5.6 0.6 0.01 0.3587

              Silver ug/g 0.10 0.02 0.01 0.3587

              Strontium ug/g 19 2 0.05 0.3587

              Thallium ug/g 0.12 0.02 0.005 0.3587

              Tin ug/g <0.05 0.05 0.3587

              Titanium ug/g 18 3 0.2 0.3587

              Uranium ug/g 0.14 0.02 0.005 0.3587

              Vanadium ug/g 8.6 1 0.1 0.3587

              Zinc ug/g 140 10 0.5 0.3587

   Lab Section 6

              Moisture % 84.72 8 0.02 0.3587

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2086365 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WQ WS WQ WS
27-APR-18 27-APR-18 27-APR-18 27-APR-18 27-APR-18

RG_ER_WS_2018
0427-940

RG_DUP__ER_W
Q_20180427-940

RG_ER_WS_2018
0427-940_FB-HG

RG_DUP_ER_WQ
_20180427-
940_FB-HG

RG_GC_WS_2018
0427-1400

L2086365-1 L2086365-2 L2086365-3 L2086365-4 L2086365-5

09:40 09:40 09:40 09:40 14:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

325 323 337

175 169 184

8.29 8.27 8.22

318 320 293

50.1 64.9 43.1

193 191 196

34.2 45.1 39.2

<1.0 <1.0 <1.0

120 135 131

2.6 <1.0 <1.0

<1.0 <1.0 <1.0

122 135 131

0.0106 0.0115 0.0258

<0.050 <0.050 <0.050

4.20 4.20 3.71

0.100 0.099 0.108

113 101 111

0.284 0.282 0.457

0.0016 0.0015 0.0020

0.270 0.245 0.274

<0.0010 <0.0010 <0.0010

0.0261 0.0235 0.0333

36.5 36.6 37.7

3.35 3.60 3.54

3.77 3.64 3.92

6.0 0.5 5.1

2.25 2.08 2.83

2.32 2.30 2.98

0.564 0.633 0.853

<0.00010 0.00012 0.00011

0.00079 0.00083 0.00109

0.0608 0.0610 0.0767

0.031 0.033 0.051

<0.000050 <0.000050 <0.000050

0.010 <0.010 <0.010

0.0267 0.0249 0.0378

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC

DLM DLM DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2086365 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WQ WQ WS WS
27-APR-18 27-APR-18 27-APR-18 27-APR-18 27-APR-18

RG_GC_WS_2018
0427-1400_FB-HG

RG_FBLANK_WQ_
20180427-1530

RG_FBLANK_WQ_
20180427-

1530_FB-HG

RG_SC_WS_2018
0427-1430

RG_SC_WS_2018
0427-1430_FB-HG

L2086365-6 L2086365-7 L2086365-8 L2086365-9 L2086365-10

14:00 15:30 15:30 14:30 14:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 311

<0.50 172

5.08 8.24

468 328

<1.0 265

<10 176

<0.10 88.6

2.0 <1.0

<1.0 121

<1.0 <1.0

<1.0 <1.0

<1.0 121

<0.0050 0.0130

<0.050 <0.050

<0.50 4.33

<0.020 0.088

0.0 115

<0.0050 0.104

<0.0010 0.0010

<0.050 0.373

<0.0010 <0.0010

<0.0010 0.0651

<0.30 33.0

<0.10 3.23

<0.10 3.71

0.0 6.9

<0.50 2.90

<0.50 3.08

<0.0030 1.70

<0.00010 <0.00010

<0.00010 0.00126

<0.00010 0.0584

<0.020 0.084

<0.000050 <0.000050

<0.010 <0.010

<0.0050 0.0335

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC

DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WQ WQ
27-APR-18 27-APR-18

RG_TRIP_WQ_201
80427

RG_TRIP_WQ_201
80427-1430_FB-

HG

L2086365-11 L2086365-12

14:30 14:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0

5.51

435

1.5

<10

<0.10

1.9

<1.0

<1.0

<1.0

<1.0

0.0133

<0.050

<0.50

<0.020

0.0

<0.0050

<0.0010

<0.050

<0.0010

<0.0010

<0.30

<0.10

<0.10

0.0

<0.50

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2086365 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WQ WS WQ WS
27-APR-18 27-APR-18 27-APR-18 27-APR-18 27-APR-18

RG_ER_WS_2018
0427-940

RG_DUP__ER_W
Q_20180427-940

RG_ER_WS_2018
0427-940_FB-HG

RG_DUP_ER_WQ
_20180427-
940_FB-HG

RG_GC_WS_2018
0427-1400

L2086365-1 L2086365-2 L2086365-3 L2086365-4 L2086365-5

09:40 09:40 09:40 09:40 14:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

46.0 45.7 45.6

0.00086 0.00094 0.00112

0.43 0.48 0.61

0.00115 0.00123 0.00172

0.838 0.993 1.19

0.000893 0.000983 0.00124

0.0038 0.0040 0.0044

13.7 13.3 13.0

0.0313 0.0346 0.0548

0.00199 0.00196 <0.00050 <0.00050 0.00146

0.000678 0.000695 0.000740

0.00112 0.00119 0.00170

0.819 0.812 0.860

1.16 1.19 1.83

3.29 3.43 4.00

<0.000010 <0.000010 <0.000010

5.12 5.25 4.27

0.159 0.165 0.145

0.000013 0.000013 0.000016

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000840 0.000843 0.000849

0.00103 0.00114 0.00161

0.0041 0.0043 0.0045

LAB LAB LAB

LAB LAB LAB

0.0080 0.0112 0.0154

<0.00010 <0.00010 <0.00010

0.00050 0.00046 0.00062

0.0632 0.0603 0.0831

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 0.0059 0.0061

46.6 44.4 49.0

0.00013 0.00012 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WQ WQ WS WS
27-APR-18 27-APR-18 27-APR-18 27-APR-18 27-APR-18

RG_GC_WS_2018
0427-1400_FB-HG

RG_FBLANK_WQ_
20180427-1530

RG_FBLANK_WQ_
20180427-

1530_FB-HG

RG_SC_WS_2018
0427-1430

RG_SC_WS_2018
0427-1430_FB-HG

L2086365-6 L2086365-7 L2086365-8 L2086365-9 L2086365-10

14:00 15:30 15:30 14:30 14:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 59.6

<0.00010 0.00248

<0.10 1.36

<0.00050 0.00263

<0.010 2.95

<0.000050 0.00257

<0.0010 0.0053

<0.10 14.5

<0.00010 0.0820

<0.00050 <0.00050 <0.00050 0.00288 <0.00050

<0.000050 0.000639

<0.00050 0.00276

<0.050 0.875

<0.050 0.191

<0.10 4.77

<0.000010 <0.000010

<0.050 5.16

<0.00020 0.200

<0.000010 0.000020

<0.00010 <0.00010

<0.010 0.015

<0.000010 0.000872

<0.00050 0.00201

<0.0030 0.0102

LAB LAB

LAB LAB

<0.0030 0.0083

<0.00010 <0.00010

<0.00010 0.00045

<0.00010 0.0502

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

<0.050 46.3

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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Version: FINAL   

14

WATER

WQ WQ
27-APR-18 27-APR-18

RG_TRIP_WQ_201
80427

RG_TRIP_WQ_201
80427-1430_FB-

HG

L2086365-11 L2086365-12

14:30 14:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050

<0.00010

<0.10

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.00050 <0.00050

<0.000050

<0.00050

<0.050

<0.050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0030

Total Metals

Dissolved Metals
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WATER

WS WQ WS WQ WS
27-APR-18 27-APR-18 27-APR-18 27-APR-18 27-APR-18

RG_ER_WS_2018
0427-940

RG_DUP__ER_W
Q_20180427-940

RG_ER_WS_2018
0427-940_FB-HG

RG_DUP_ER_WQ
_20180427-
940_FB-HG

RG_GC_WS_2018
0427-1400

L2086365-1 L2086365-2 L2086365-3 L2086365-4 L2086365-5

09:40 09:40 09:40 09:40 14:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 0.00057

0.015 0.018 0.023

<0.000050 0.000056 0.000054

0.0027 0.0026 0.0031

14.3 14.0 15.1

0.00083 0.00080 0.0141

<0.0000050 <0.0000050 <0.0000050

0.000679 0.000655 0.000667

<0.00050 <0.00050 <0.00050

0.792 0.762 0.835

1.26 1.29 1.82

2.48 2.48 2.70

<0.000010 <0.000010 <0.000010

5.73 5.56 4.86

0.171 0.165 0.165

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000877 0.000843 0.000877

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



08-MAY-18 11:58 (MT)

Sample ID 
Description
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WS WQ WQ WS WS
27-APR-18 27-APR-18 27-APR-18 27-APR-18 27-APR-18

RG_GC_WS_2018
0427-1400_FB-HG

RG_FBLANK_WQ_
20180427-1530

RG_FBLANK_WQ_
20180427-

1530_FB-HG

RG_SC_WS_2018
0427-1430

RG_SC_WS_2018
0427-1430_FB-HG

L2086365-6 L2086365-7 L2086365-8 L2086365-9 L2086365-10

14:00 15:30 15:30 14:30 14:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 0.017

<0.000050 0.000051

<0.0010 0.0019

<0.10 13.6

<0.00010 0.00098

<0.0000050 <0.0000050

<0.000050 0.000603

<0.00050 <0.00050

<0.050 0.790

<0.050 0.238

<0.050 2.56

<0.000010 <0.000010

<0.050 5.90

<0.00020 0.168

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

<0.000010 0.000838

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals
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WATER

WQ WQ
27-APR-18 27-APR-18

RG_TRIP_WQ_201
80427

RG_TRIP_WQ_201
80427-1430_FB-

HG

L2086365-11 L2086365-12

14:30 14:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLHC

DLM

MB-LOR

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

EXTEMP10
SFPL

Samples Received with temperature >10 Degrees C - 15C
Sample was Filtered and Preserved  at the laboratory - DOC, Diss-Metals/Hg

Description Qualifier      

Description       Qualifier      
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

ALS Test Code Test Description

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2086365-11
L2086365-1, -2, -5, -7, -9
L2086365-1, -2, -5, -7, -9
L2086365-1, -2, -5, -7, -9
L2086365-1, -2, -5, -7, -9
L2086365-1, -2, -5, -7, -9
L2086365-1, -11, -2, -5, -7, -9
L2086365-11
L2086365-1, -11, -2, -5, -7, -9
L2086365-11
L2086365-11
L2086365-1, -11, -2, -5, -7, -9
L2086365-11
L2086365-11
L2086365-1, -11, -2, -5, -7, -9
L2086365-11
L2086365-1, -11, -2, -5, -7, -9
L2086365-11
L2086365-11
L2086365-1, -11, -2, -5, -7, -9
L2086365-11
L2086365-1, -11, -2, -5, -7, -9
L2086365-11
L2086365-1, -11, -2, -5, -7, -9

Molybdenum (Mo)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Barium (Ba)-Total
Boron (B)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Cobalt (Co)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Manganese (Mn)-Total
Potassium (K)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total
Ammonia as N

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

Version: FINAL   
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NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP-2018-04-27

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4033052

R4032387

R4035791

R4033943

R4031083

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

WG2764828-12

WG2764828-11

WG2764828-10

WG2764074-8

WG2764074-7

WG2764413-3

WG2764413-2

WG2764413-1

WG2764413-4

WG2764124-3

WG2764124-2

WG2764124-1

WG2764124-4

WG2763499-31

WG2763499-30

L2086365-7

L2086365-5

LF

L2086365-1

L2086365-2

L2086365-1

L2086365-11

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

1.9

102.9

1.8

98.5

<1.0

<0.000020

92.7

<0.000020

92.6

0.000034

102.1

<0.000020

98.3

<0.050

03-MAY-18

03-MAY-18

03-MAY-18

02-MAY-18

02-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

28-APR-18

4.1

N/A

5.2

N/A

20

20

20

20

85-115

85-115

80-120

70-130

80-120

70-130

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

RPD-NA

RPD-NA

2.0

<0.000020

0.000032

<0.050
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Quality Control Report
Page 2 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Water

Water

Water

Water

R4031083

R4034471

R4034471

Batch

Batch

Batch

LCS

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

WG2763499-30

WG2763499-29

WG2763499-32

WG2765468-7

WG2765468-2

WG2765468-6

WG2765468-1

WG2765468-5

WG2765468-8

WG2765468-7

WG2765468-2

WG2765468-6

WG2765468-1

WG2765468-5

WG2765468-8

L2086365-11

L2086365-9

L2086365-9

L2086365-9

L2086365-9

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

100.3

<0.050

87.9

1.94

104.1

101.3

<0.50

<0.50

106.5

3.24

107.8

104.1

<0.50

<0.50

108.9

28-APR-18

28-APR-18

28-APR-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

0.96

5.1

1

20

85-115

75-125

80-120

80-120

70-130

80-120

80-120

70-130

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

0.05

0.5

0.5

0.5

0.5

J2.90

3.08
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Quality Control Report
Page 3 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

Water

R4031083

R4032387

R4031083

R4033477

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG2763499-31

WG2763499-30

WG2763499-29

WG2763499-32

WG2764074-8

WG2764074-7

WG2763499-31

WG2763499-30

WG2763499-29

WG2763499-32

WG2764909-3

WG2764909-2

WG2764909-1

WG2764909-4

L2086365-11

L2086365-11

L2086365-11

L2086365-11

L2086365-2

LF

L2086365-1

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

101.0

<0.50

88.7

100.4

<2.0

<0.020

104.2

<0.020

91.9

<0.0000050

102.4

<0.0000050

102.6

28-APR-18

28-APR-18

28-APR-18

28-APR-18

02-MAY-18

02-MAY-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

N/A

N/A

N/A

20

20

20

90-110

75-125

90-110

90-110

75-125

80-120

70-130

mg/L

%

mg/L

%

%

uS/cm

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.5

2

0.02

0.000005

RPD-NA

RPD-NA

RPD-NA

<0.50

<0.020

<0.0000050
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Quality Control Report
Page 4 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4032847

R4035791

Batch

Batch

LCS

MB

MS

DUP

WG2764547-2

WG2764547-1

WG2764547-4

WG2764413-3

L2086365-1

L2086365-5

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

106.1

<0.00050

93.0

0.0156

0.00010

0.00059

0.0775

<0.000050

<0.010

<0.0000050

45.0

0.00010

<0.00010

0.00053

0.024

<0.000050

0.0030

14.5

0.0132

0.000690

<0.00050

0.793

0.00219

2.75

<0.000010

4.69

0.155

<0.000010

<0.00010

<0.010

03-MAY-18

03-MAY-18

03-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

1.5

N/A

5.2

7.0

N/A

N/A

N/A

8.5

N/A

N/A

7.4

4.5

N/A

3.2

4.1

6.7

3.4

N/A

5.1

18

2.0

N/A

3.6

6.5

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

70-130

%

ug/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0154

<0.00010

0.00062

0.0831

<0.000050

<0.010

0.0000061

49.0

<0.00010

<0.00010

0.00057

0.023

0.000054

0.0031

15.1

0.0141

0.000667

<0.00050

0.835

0.00182

2.70

<0.000010

4.86

0.165

<0.000010

<0.00010

<0.010
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Quality Control Report
Page 5 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4035791Batch
DUP

LCS

MB

WG2764413-3

WG2764413-2

WG2764413-1

L2086365-5

LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

0.000886

<0.00050

<0.0010

109.5

98.0

100.8

106.5

97.3

87.9

100.2

103.4

102.4

104.7

98.9

105.0

98.9

95.3

105.7

102.0

101.7

101.3

103.6

95.5

102.9

103.7

106.0

104.1

100.6

98.6

98.4

99.0

103.1

103.9

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

0.9

N/A

N/A

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

0.000877

<0.00050

<0.0010
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Quality Control Report
Page 6 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4035791Batch
MB

MS

WG2764413-1

WG2764413-4

LF

L2086365-1

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.1

101.7

101.9

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4035791

R4033943

Batch

Batch

MS

DUP

WG2764413-4

WG2764124-3

L2086365-1

L2086365-2

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

N/A

90.4

87.1

105.6

N/A

102.2

102.1

100.7

100.4

96.2

91.5

N/A

97.3

99.6

97.5

99.2

101.0

89.5

101.9

N/A

N/A

95.6

99.4

101.2

95.1

103.1

93.8

0.642

<0.00010

0.00085

0.0606

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

1.3

N/A

2.6

0.7

20

20

20

20

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

MS-B

MS-B

MS-B

MS-B

MS-B

RPD-NA

0.633

0.00012

0.00083

0.0610
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Quality Control Report
Page 8 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4033943Batch
DUP

LCS

WG2764124-3

WG2764124-2

L2086365-2
Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

<0.000050

<0.010

0.0000309

44.2

0.00092

0.00049

0.00131

0.980

0.000954

0.0038

13.0

0.0344

0.000676

0.00126

0.825

0.00124

3.39

<0.000010

5.17

0.157

0.000011

<0.00010

<0.010

0.000811

0.00113

0.0040

101.2

100.2

97.2

100.2

98.0

93.5

101.9

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

N/A

N/A

0.000006

3.2

1.8

2.4

6.4

1.4

3.0

4.2

2.1

0.5

2.7

5.2

1.6

4.6

1.2

N/A

1.5

4.8

16

N/A

N/A

3.8

0.7

6.5

20

20

0.00001

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

<0.000050

<0.010

0.0000249

45.7

0.00094

0.00048

0.00123

0.993

0.000983

0.0040

13.3

0.0346

0.000695

0.00119

0.812

0.00119

3.43

<0.000010

5.25

0.165

0.000013

<0.00010

<0.010

0.000843

0.00114

0.0043
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Quality Control Report
Page 9 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4033943Batch
LCS

MB

WG2764124-2

WG2764124-1

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

97.3

100.3

99.4

100.6

94.5

100.6

99.5

98.6

94.6

98.9

98.8

98.6

95.6

100.9

94.1

99.3

99.3

97.3

99.5

96.2

101.6

99.4

95.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001
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Quality Control Report
Page 10 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4033943Batch
MB

MS

WG2764124-1

WG2764124-4 L2086365-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

N/A

92.8

97.5

N/A

94.1

96.2

98.6

N/A

98.2

95.2

93.9

91.5

94.2

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

-

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 11 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4033943

R4036052

Batch

Batch

MS

LCS

WG2764124-4

WG2765995-2

L2086365-1
Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

95.8

N/A

N/A

94.8

92.5

93.0

90.2

92.8

92.3

N/A

N/A

92.0

96.9

106.9

96.3

96.4

87.9

104.8

107.7

106.8

105.9

101.7

86.4

112.1

101.7

101.5

105.8

107.0

101.8

104.5

95.0

97.2

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B
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Quality Control Report
Page 12 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4036052Batch
LCS

MB

WG2765995-2

WG2765995-1

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

101.9

102.1

106.1

108.9

108.0

109.3

100.5

103.7

96.7

102.6

98.2

104.3

101.8

107.3

100.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

0.000205

<0.00050

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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Quality Control Report
Page 13 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4036052

R4033330

R4031083

R4031083

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

WG2765995-1

WG2765118-6

WG2765118-5

WG2763499-31

WG2763499-30

WG2763499-29

WG2763499-32

WG2763499-31

WG2763499-30

WG2763499-29

L2086365-11

L2086365-11

L2086365-11

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

103.9

<0.0050

<0.0010

105.4

<0.0010

92.8

<0.0050

101.4

<0.0050

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

04-MAY-18

04-MAY-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

N/A

N/A

20

20

85-115

90-110

75-125

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

RPD-NA

RPD-NA

<0.0010

<0.0050
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Quality Control Report
Page 14 ofReport Date: 08-MAY-18Workorder: L2086365

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

Water

Water

Water

Water

Water

R4031083

R4035889

R4036287

R4032387

R4025111

Batch

Batch

Batch

Batch

Batch

MS

CRM

CRM

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

LCS

LCS

WG2763499-32

WG2765339-1

WG2765339-2

WG2766259-14

WG2766259-16

WG2766259-18

WG2766259-2

WG2766259-1

WG2766259-13

WG2766259-15

WG2766259-17

WG2764074-8

WG2760976-2

WG2760976-6

L2086365-11

CL-ORP

CL-ORP

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

89.1

221

221

105.4

103.4

103.8

105.2

<0.0010

<0.0010

<0.0010

0.0010

7.02

95.2

103.8

28-APR-18

04-MAY-18

04-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

02-MAY-18

29-APR-18

29-APR-18

75-125

210-230

210-230

80-120

80-120

80-120

80-120

6.9-7.1

80-120

80-120

%

mV

mV

%

%

%

%

mg/L

mg/L

mg/L

mg/L

pH

%

%

0.001

0.001

0.001

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

R4025111

R4031083

R4033264

R4029812

Batch

Batch

Batch

Batch

MB

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

LCS

MB

MB

MS

WG2760976-1

WG2760976-5

WG2763499-31

WG2763499-30

WG2763499-29

WG2763499-32

WG2763855-5

WG2763855-4

WG2762325-15

WG2762325-10

WG2762325-14

WG2762325-13

WG2762325-9

WG2762325-16

L2086365-11

L2086365-11

L2086365-2

L2086365-5

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.0010

<0.0010

<0.30

101.6

<0.30

89.6

99.6

<10

0.223

111.5

107.8

<0.050

<0.050

102.8

29-APR-18

29-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

03-MAY-18

03-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

N/A

9.4

20

20

90-110

75-125

85-115

75-125

75-125

70-130

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

0.001

0.001

0.3

10

0.05

0.05

RPD-NA<0.30

0.245
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4033361

R4025066

Batch

Batch

LCS

MB

LCS

MB

WG2764537-8

WG2764537-7

WG2760902-11

WG2760902-10

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

92.7

<1.0

98.5

<0.10

03-MAY-18

03-MAY-18

28-APR-18

28-APR-18

85-115

85-115

%

mg/L

%

NTU

1

0.1
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MB-LOR

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
5
7
9

11

27-APR-18 09:40
27-APR-18 09:40
27-APR-18 14:00
27-APR-18 15:30
27-APR-18 14:30
27-APR-18 14:30

02-MAY-18 11:00
02-MAY-18 11:00
02-MAY-18 11:00
02-MAY-18 11:00
02-MAY-18 11:00
02-MAY-18 11:00

0.25
0.25
0.25
0.25
0.25
0.25

121
121
117
115
116
116

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2086365 were received on 28-APR-18 13:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2087338 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

Water Water Water Water
29-APR-18 29-APR-18 30-APR-18 30-APR-18

RG_T4_WS_20180
429-1130

RG_T4_WS_20180
429-1130-FB-HG

RG_TN_WS_2018
0430-1230

RG_TN_WS_2018
0430-1230-FB-HG

L2087338-1 L2087338-2 L2087338-3 L2087338-4

11:30 11:30 12:30 12:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

284 253

137 120

8.20 8.21

242 288

879 544

165 151

19.8 206

<1.0 <1.0

117 105

<1.0 <1.0

<1.0 <1.0

117 105

0.045 0.031

<0.050 <0.050

2.87 3.22

0.103 0.079

94.8 96.7

0.463 0.192

0.0025 0.0013

0.603 0.320

0.0017 <0.0010

0.370 0.139

28.8 22.2

3.06 2.67

2.90 2.58

-2.7 -1.7

2.59 2.79

2.84 2.46

5.64 3.26

0.00026 <0.00020

0.00381 0.00238

0.121 0.0594

0.267 0.137

0.00012 <0.00010

<0.020 <0.020

0.268 0.074

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLM DLM

DLHC DLHC

DLA

DLA

DLA
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2087338 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

8

WATER

Water Water Water Water
29-APR-18 29-APR-18 30-APR-18 30-APR-18

RG_T4_WS_20180
429-1130

RG_T4_WS_20180
429-1130-FB-HG

RG_TN_WS_2018
0430-1230

RG_TN_WS_2018
0430-1230-FB-HG

L2087338-1 L2087338-2 L2087338-3 L2087338-4

11:30 11:30 12:30 12:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

99.3 82.9

0.00820 0.00466

4.41 2.85

0.0095 0.0060

9.99 6.17

0.0101 0.00629

0.0136 0.0083

21.4 17.5

0.291 0.172

0.0196 <0.00050 0.00442 <0.00050

0.00103 0.00072

0.0103 0.0059

1.50 0.97

2.46 0.20

9.81 6.71

0.000065 <0.000020

3.72 4.04

0.270 0.242

0.000093 0.000035

<0.00020 <0.00020

0.043 0.033

0.00112 0.000939

0.0088 0.0040

0.0424 0.0226

LAB LAB

LAB LAB

0.0147 0.0119

<0.00020 <0.00020

0.00060 0.00048

0.0579 0.0332

<0.040 <0.040

<0.00010 <0.00010

<0.020 <0.020

<0.010 <0.010

36.9 32.6

<0.00020 <0.00020

<0.20 <0.20

Total Metals

Dissolved Metals

DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

Water Water Water Water
29-APR-18 29-APR-18 30-APR-18 30-APR-18

RG_T4_WS_20180
429-1130

RG_T4_WS_20180
429-1130-FB-HG

RG_TN_WS_2018
0430-1230

RG_TN_WS_2018
0430-1230-FB-HG

L2087338-1 L2087338-2 L2087338-3 L2087338-4

11:30 11:30 12:30 12:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.00060 <0.00050

0.022 0.022

<0.00010 <0.00010

0.0026 0.0012

10.9 9.43

0.00072 0.00060

<0.0000050 <0.0000050

0.00065 0.00048

<0.0010 <0.0010

0.56 0.53

2.06 0.14

2.67 2.86

<0.000020 <0.000020

3.25 3.58

0.124 0.124

<0.000020 <0.000020

<0.00020 <0.00020

<0.010 <0.010

0.000749 0.000673

<0.0010 <0.0010

<0.0020 <0.0020

Dissolved Metals

DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA



Reference Information

DLA

DLHC

DLM

MB-LOR

MS-B

Detection Limit adjusted for required dilution

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL

UCM

Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to filtered and preserved in lab; filter code 
added
Unknown sample container (non-ALS) submitted for metals analysis (excluding Hg).  ALS cannot verify container cleanliness or 
suitability for trace metals tests.

Description Qualifier      

Description       Qualifier      

09-MAY-18 14:37 (MT)

L2087338 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3
L2087338-1, -3

Molybdenum (Mo)-Dissolved
Total Dissolved Solids
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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L2087338 CONTD....
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)
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ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REP-2018-04-29
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4037712

R4035147

R4034954

R4036388

R4030617

R4034471

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2767019-2

WG2767019-1

WG2766144-11

WG2766144-20

WG2766144-10

WG2766144-19

WG2765591-2

WG2765591-1

WG2765501-2

WG2765501-1

WG2763063-10

WG2763063-9

WG2765468-6

WG2765468-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

103.2

2.0

101.5

99.0

1.0

<1.0

100.5

<0.000020

108.0

<0.000020

103.0

<0.050

101.3

07-MAY-18

07-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

06-MAY-18

06-MAY-18

07-MAY-18

07-MAY-18

01-MAY-18

01-MAY-18

05-MAY-18

85-115

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

1

1

0.00002

0.00002

0.05
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Quality Control Report
Page 2 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4034471

R4034471

R4030617

R4035147

R4030617

R4033477

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

LCS

MB

DUP

LCS

WG2765468-5

WG2765468-6

WG2765468-5

WG2763063-10

WG2763063-9

WG2766144-11

WG2766144-20

WG2766144-10

WG2766144-19

WG2763063-10

WG2763063-9

WG2764912-3

WG2764912-2

L2087338-3

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

<0.50

104.1

<0.50

100.8

<0.50

99.4

105.2

<2.0

<2.0

107.1

<0.020

<0.0000050

103.4

05-MAY-18

05-MAY-18

05-MAY-18

01-MAY-18

01-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

01-MAY-18

01-MAY-18

04-MAY-18

04-MAY-18

N/A 20

80-120

90-110

90-110

90-110

90-110

80-120

mg/L

%

mg/L

%

mg/L

%

%

uS/cm

uS/cm

%

mg/L

mg/L

%

0.5

0.5

0.5

2

2

0.02

RPD-NA<0.0000050
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Quality Control Report
Page 3 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4033477

R4033793

R4034954

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

WG2764912-1

WG2764912-4

WG2765618-2

WG2765618-1

WG2765591-2

LF

L2087338-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

<0.0000050

98.3

101.6

<0.00050

103.1

98.6

99.9

97.6

104.6

92.6

104.1

101.3

99.3

102.0

101.3

94.3

98.4

106.8

102.2

98.8

102.3

103.8

101.4

99.1

96.2

105.4

95.4

04-MAY-18

04-MAY-18

05-MAY-18

05-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

13



Quality Control Report
Page 4 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4034954Batch
LCS

MB

WG2765591-2

WG2765591-1 LF

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

100.2

99.0

102.7

104.6

103.6

97.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001
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Quality Control Report
Page 5 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4034954

R4038294

Batch

Batch

MB

LCS

WG2765591-1

WG2767160-2

WG2767160-1

LF

LF

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.00050

<0.0010

96.8

93.5

91.6

99.3

93.4

81.8

99.4

93.1

95.7

93.9

94.0

88.8

93.6

94.7

102.5

97.9

95.7

94.1

99.6

89.0

92.1

95.0

100.9

93.2

92.2

95.1

93.7

89.7

96.1

92.9

06-MAY-18

06-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4038294Batch
MBWG2767160-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

0.000056

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

13



Quality Control Report
Page 7 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4036388Batch
LCS

MB

WG2765501-2

WG2765501-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Barium (Ba)-Total

105.8

105.4

101.9

102.8

95.7

100.5

103.3

105.2

99.2

102.8

102.7

106.9

99.4

107.6

99.0

104.9

103.6

103.1

99.0

100.7

101.2

106.7

103.4

103.4

94.2

102.9

92.7

102.7

105.4

101.5

<0.0030

<0.00010

<0.00010

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001
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Quality Control Report
Page 8 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

Water

Water

R4036388

R4036551

R4035468

Batch

Batch

Batch

MB

MB

DUP

LCS

WG2765501-1

WG2765501-1

WG2766462-16

WG2766462-14

L2087338-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Arsenic (As)-Total

Ammonia as N

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.00010

0.0446

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

08-MAY-180.0 20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.0001

0.045
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Quality Control Report
Page 9 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Water

Water

Water

Water

Water

R4035468

R4030617

R4030617

R4038204

R4036287

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

CRM

CRM

LCS

LCS

LCS

LCS

MB

WG2766462-14

WG2766462-13

WG2766462-15

WG2763063-10

WG2763063-9

WG2763063-10

WG2763063-9

WG2767635-7

WG2767635-8

WG2766259-14

WG2766259-16

WG2766259-18

WG2766259-2

WG2766259-1

WG2766259-13

L2087338-1

CL-ORP

CL-ORP

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

101.9

<0.0050

103.0

89.7

106.1

<0.0010

100.9

<0.0050

215

223

105.4

103.4

103.8

105.2

<0.0010

07-MAY-18

07-MAY-18

07-MAY-18

08-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

08-MAY-18

08-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

85-115

75-125

75-125

90-110

90-110

210-230

210-230

80-120

80-120

80-120

80-120

%

mg/L

%

%

%

mg/L

%

mg/L

mV

mV

%

%

%

%

mg/L

0.005

0.001

0.005

0.001
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Quality Control Report
Page 10 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-ED

SO4-IC-N-CL

SOLIDS-TDS-CL

Water

Water

Water

Water

Water

R4036287

R4035147

R4030926

R4030617

Batch

Batch

Batch

Batch

MB

MB

MB

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

MB

WG2766259-13

WG2766259-15

WG2766259-17

WG2766144-11

WG2766144-20

WG2762964-10

WG2762964-14

WG2762964-2

WG2762964-6

WG2762964-1

WG2762964-13

WG2762964-5

WG2762964-9

WG2763063-10

WG2763063-9

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

<0.0010

<0.0010

0.0010

7.03

7.00

98.2

99.8

98.0

100.2

<0.0010

<0.0010

<0.0010

<0.0010

101.8

<0.30

07-MAY-18

07-MAY-18

07-MAY-18

04-MAY-18

04-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

02-MAY-18

01-MAY-18

01-MAY-18

6.9-7.1

6.9-7.1

80-120

80-120

80-120

80-120

90-110

mg/L

mg/L

mg/L

pH

pH

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.3
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Quality Control Report
Page 11 ofReport Date: 09-MAY-18Workorder: L2087338

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

R4035306

R4037088

R4035648

R4032594

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2764840-8

WG2764840-7

WG2766927-2

WG2766927-1

WG2765188-8

WG2765188-7

WG2762597-8

WG2762597-7

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

94.6

19

99.9

<0.050

96.4

<1.0

100.0

<0.10

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

01-MAY-18

01-MAY-18

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

NTU

MB-LOR 10

0.05

1

0.1
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Quality Control Report
Page 12 ofReport Date: 09-MAY-18Workorder: L2087338

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 09-MAY-18Workorder: L2087338

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

29-APR-18 11:30
30-APR-18 12:30

04-MAY-18 15:00
04-MAY-18 15:00

0.25
0.25

124
98

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2087338 were received on 01-MAY-18 09:20.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

13
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06-JUL-18 16:06 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2109376 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
08-JUN-18 08-JUN-18 08-JUN-18 08-JUN-18 08-JUN-18

RG_T4U1_WS_20
180608-1200

RG_T4U1_WS_20
180608-1200_FB-

HG

RG_T4U2_WS_20
180608-1200

RG_T4U2_WS_20
180608-1200_FB-

HG

RG_T4U3_WS_20
180608-1200

L2109376-1 L2109376-2 L2109376-3 L2109376-4 L2109376-5

12:00 12:00 12:00 12:00 12:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

217 206 239

103 107 122

8.06 8.10 8.23

396 399 301

2.3 2.1 10.1

129 126 145

2.89 3.24 12.5

<1.0 <1.0 <1.0

98.0 96.5 109

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

98.0 96.5 109

0.0094 0.0134 0.0087

<0.050 <0.050 <0.050

3.16 2.49 1.41

0.071 0.069 0.097

93.2 96.0 93.0

0.187 0.212 0.462

0.0016 0.0012 <0.0010

<0.050 <0.050 <0.050

0.0012 <0.0010 0.0023

0.0116 0.0074 0.0138

15.1 15.4 22.2

2.38 2.34 2.71

2.22 2.24 2.52

-3.5 -2.1 -3.6

1.89 1.70 1.21

2.22 1.96 2.39

0.0472 0.0549 0.176

<0.00010 <0.00010 <0.00010

0.00040 0.00037 0.00039

0.0363 0.0334 0.0464

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0075 0.0066 0.0200

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



06-JUL-18 16:06 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2109376 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS
08-JUN-18 08-JUN-18 08-JUN-18

RG_T4U3_WS_20
180608-1200_FB-

HG

RG_GC_WS_2018
0608-1300

RG_GC_WS_2018
0608-1300_FB-HG

L2109376-6 L2109376-7 L2109376-8

12:00 13:00 13:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

204

100

8.14

293

1.9

117

2.44

<1.0

98.8

<1.0

<1.0

98.8

0.0060

<0.050

1.18

0.066

90.8

0.168

0.0018

0.422

0.0014

0.0053

13.7

2.31

2.10

-4.8

1.77

1.83

0.0367

<0.00010

0.00037

0.0374

<0.020

<0.000050

<0.010

<0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC
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Description
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Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
08-JUN-18 08-JUN-18 08-JUN-18 08-JUN-18 08-JUN-18

RG_T4U1_WS_20
180608-1200

RG_T4U1_WS_20
180608-1200_FB-

HG

RG_T4U2_WS_20
180608-1200

RG_T4U2_WS_20
180608-1200_FB-

HG

RG_T4U3_WS_20
180608-1200

L2109376-1 L2109376-2 L2109376-3 L2109376-4 L2109376-5

12:00 12:00 12:00 12:00 12:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

28.9 28.3 34.2

0.00013 0.00013 0.00038

<0.10 <0.10 0.14

0.00065 <0.00050 0.00055

0.043 0.053 0.212

0.000170 0.000114 0.000235

0.0016 0.0015 0.0028

8.38 7.67 10.0

0.00263 0.00320 0.0107

0.00067 <0.00050 0.00068 <0.00050 0.00086

0.000536 0.000506 0.000681

<0.00050 <0.00050 0.00055

0.595 0.492 0.517

0.880 0.752 2.23

2.47 2.40 2.49

<0.000010 <0.000010 <0.000010

4.47 2.40 1.64

0.0993 0.0980 0.114

<0.000010 <0.000010 <0.000010

0.00057 0.00012 <0.00010

<0.010 <0.010 <0.010

0.000612 0.000612 0.000657

<0.00050 <0.00050 0.00061

0.0032 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

0.0154 0.0183 0.0130

<0.00010 <0.00010 <0.00010

0.00036 0.00036 0.00030

0.0375 0.0365 0.0455

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 0.0153

27.6 29.0 32.5

<0.00010 <0.00010 0.00012

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS
08-JUN-18 08-JUN-18 08-JUN-18

RG_T4U3_WS_20
180608-1200_FB-

HG

RG_GC_WS_2018
0608-1300

RG_GC_WS_2018
0608-1300_FB-HG

L2109376-6 L2109376-7 L2109376-8

12:00 13:00 13:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

28.1

0.00023

<0.10

<0.00050

0.031

<0.000050

0.0014

8.04

0.00230

<0.00050 0.00057 <0.00050

0.000477

<0.00050

0.530

0.765

2.62

<0.000010

1.82

0.0917

<0.000010

<0.00010

<0.010

0.000593

<0.00050

<0.0030

LAB

LAB

0.0144

<0.00010

0.00033

0.0382

<0.020

<0.000050

<0.010

<0.0050

27.1

<0.00010

<0.10

Total Metals

Dissolved Metals



06-JUL-18 16:06 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
08-JUN-18 08-JUN-18 08-JUN-18 08-JUN-18 08-JUN-18

RG_T4U1_WS_20
180608-1200

RG_T4U1_WS_20
180608-1200_FB-

HG

RG_T4U2_WS_20
180608-1200

RG_T4U2_WS_20
180608-1200_FB-

HG

RG_T4U3_WS_20
180608-1200

L2109376-1 L2109376-2 L2109376-3 L2109376-4 L2109376-5

12:00 12:00 12:00 12:00 12:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 0.00077

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0014 0.0015 0.0025

8.27 8.29 9.85

0.00026 0.00068 0.00058

<0.0000050 <0.0000050 <0.0000050

0.000483 0.000533 0.000652

<0.00050 <0.00050 <0.00050

0.603 0.556 0.510

0.816 0.777 2.26

2.33 2.28 2.14

<0.000010 <0.000010 <0.000010

3.28 2.24 1.69

0.0921 0.0983 0.104

<0.000010 <0.000010 <0.000010

0.00046 0.00010 <0.00010

<0.010 <0.010 <0.010

0.000573 0.000583 0.000588

<0.00050 <0.00050 <0.00050

0.0019 <0.0010 <0.0010

Dissolved Metals



06-JUL-18 16:06 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS
08-JUN-18 08-JUN-18 08-JUN-18

RG_T4U3_WS_20
180608-1200_FB-

HG

RG_GC_WS_2018
0608-1300

RG_GC_WS_2018
0608-1300_FB-HG

L2109376-6 L2109376-7 L2109376-8

12:00 13:00 13:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

0.0013

7.90

0.00027

<0.0000050

0.000465

<0.00050

0.538

0.807

2.50

<0.000010

1.79

0.0870

<0.000010

<0.00010

<0.010

0.000571

<0.00050

<0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

06-JUL-18 16:06 (MT)

L2109376 CONTD....

8PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2109376-1, -3, -5, -7
L2109376-1, -3, -5, -7
L2109376-1, -3, -5, -7
L2109376-1, -3, -5, -7
L2109376-1, -3, -5, -7
L2109376-1, -3, -5, -7
L2109376-1, -3, -5, -7
L2109376-1, -3, -5, -7
L2109376-1, -3, -5, -7
L2109376-1, -3, -5, -7

Aluminum (Al)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL Koocanusa

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 06-JUL-18Workorder: L2109376

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4095288

R4095370

R4087847

R4086554

R4078430

R4095942

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2804457-18

WG2804457-17

WG2804457-16

WG2804813-17

WG2804813-16

WG2797795-2

WG2797795-1

WG2796596-2

WG2796596-1

WG2794005-6

WG2794005-5

WG2805554-2

WG2805554-1

L2109376-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

<1.0

101.4

2.0

99.98

<1.0

101.1

<0.000020

109.3

<0.000020

101.1

<0.050

91.2

<0.50

21-JUN-18

21-JUN-18

21-JUN-18

22-JUN-18

22-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

09-JUN-18

09-JUN-18

23-JUN-18

23-JUN-18

N/A 20

85-115

85-115

80-120

80-120

85-115

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

RPD-NA<1.0
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4095942

R4078430

R4095370

R4078430

R4083873

R4084136

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2805554-1

WG2794005-6

WG2794005-5

WG2804813-17

WG2804813-16

WG2794005-6

WG2794005-5

WG2797456-2

WG2797456-1

WG2798627-2

WG2798627-1

LF

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

<0.50

99.1

<0.50

99.9

<2.0

104.6

<0.020

99.2

<0.0000050

100.3

<0.00050

23-JUN-18

09-JUN-18

09-JUN-18

22-JUN-18

22-JUN-18

09-JUN-18

09-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

90-110

90-110

90-110

80-120

80-120

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005

11
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4087847Batch
LCS

MB

WG2797795-2

WG2797795-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

101.3

97.2

99.7

102.4

97.2

95.5

99.6

96.4

96.2

100.8

100.6

97.0

98.5

100.2

102.1

100.5

99.8

100.8

102.7

95.7

102.2

98.0

103.3

98.2

98.5

99.6

98.0

97.7

102.6

94.9

<0.0010

<0.00010

<0.00010

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

11



Quality Control Report
Page 4 ofReport Date: 06-JUL-18Workorder: L2109376

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4087847

R4086554

Batch

Batch

MB

LCS

WG2797795-1

WG2796596-2

LF
Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

104.1

105.2

101.0

101.2

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4086554Batch
LCS

MB

WG2796596-2

WG2796596-1

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

99.9

103.1

101.4

103.0

97.6

98.8

101.7

101.7

103.1

106.1

103.4

102.1

104.9

102.0

104.1

109.0

108.2

103.6

103.4

104.4

103.3

100.3

103.4

104.1

103.9

94.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4086554

R4091552

R4078430

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2796596-1

WG2802250-14

WG2802250-13

WG2794005-6

WG2794005-5

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

99.5

<0.0050

104.0

<0.0010

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

20-JUN-18

20-JUN-18

09-JUN-18

09-JUN-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

Water

Water

Water

R4078430

R4109595

R4112778

Batch

Batch

Batch

LCS

MB

CRM

DUP

DUP

LCS

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

MB

WG2794005-6

WG2794005-5

WG2812061-3

WG2812061-4

WG2812806-19

WG2812806-10

WG2812806-14

WG2812806-18

WG2812806-2

WG2812806-22

WG2812806-6

WG2812806-1

WG2812806-13

WG2812806-17

WG2812806-21

WG2812806-5

WG2812806-9

CL-ORP

L2109376-7

L2109376-1

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

100.0

<0.0050

230

294

0.0106

104.2

106.0

107.4

107.0

105.4

106.4

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

09-JUN-18

09-JUN-18

02-JUL-18

02-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

1.0

9.0

15

20

90-110

210-230

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

mV

mV

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.005

0.001

0.001

0.001

0.001

0.001

0.001

J293

0.0116
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

Water

R4112778

R4095370

R4077060

R4078430

R4086468

R4095550

Batch

Batch

Batch

Batch

Batch

Batch

MS

LCS

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

WG2812806-20

WG2804813-17

WG2793135-6

WG2793135-3

WG2794005-6

WG2794005-5

WG2798118-3

WG2798118-2

WG2798118-1

WG2805054-6

WG2805054-5

L2109376-1

L2109376-7

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

107.6

7.01

107.6

<0.0010

100.3

<0.30

118

96.5

<10

83.5

<0.050

04-JUL-18

22-JUN-18

09-JUN-18

09-JUN-18

09-JUN-18

09-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

21-JUN-18

21-JUN-18

0.6 20

70-130

6.9-7.1

80-120

90-110

85-115

75-125

%

pH

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

0.001

0.3

10

0.05

117
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TURBIDITY-CL

Water

Water

R4084710

R4076873

Batch

Batch

DUP

LCS

MB

LCS

MB

WG2798782-3

WG2798782-2

WG2798782-1

WG2792948-14

WG2792948-13

L2109376-5
Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

11.9

94.0

<1.0

98.5

<0.10

15-JUN-18

15-JUN-18

15-JUN-18

09-JUN-18

09-JUN-18

16 20

85-115

85-115

mg/L

%

mg/L

%

NTU

1

0.1

10.1
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Page 10 ofReport Date: 06-JUL-18Workorder: L2109376

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 06-JUL-18Workorder: L2109376

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7

08-JUN-18 12:00
08-JUN-18 12:00
08-JUN-18 12:00
08-JUN-18 13:00

22-JUN-18 08:00
22-JUN-18 08:00
22-JUN-18 08:00
22-JUN-18 08:00

0.25
0.25
0.25
0.25

332
332
332
331

pH
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2109376 were received on 09-JUN-18 08:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

11
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06-JUL-18 20:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2110751 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
11-JUN-18 11-JUN-18 11-JUN-18 11-JUN-18 11-JUN-18

RG_TNU1_WS_20
180611-1030

RG_TNU1_WS_20
180611-1030_FB-

HG

RG_TNU2_WS_20
180611-1030

RG_TNU2_WS_20
180611-1030_FB-

HG

RG_TNU3_WS_20
180611-1030

L2110751-1 L2110751-2 L2110751-3 L2110751-4 L2110751-5

10:30 10:30 10:30 10:30 10:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

199 193 195

97.0 95.7 94.8

8.01 8.08 7.99

287 265 262

6.5 6.9 3.3

120 119 115

5.47 7.04 5.98

<1.0 1.0 <1.0

87.2 89.9 87.8

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

87.2 89.9 87.8

0.0067 0.0080 0.0073

<0.050 <0.050 <0.050

1.54 1.51 1.48

0.063 0.067 0.063

96.1 92.6 93.5

0.0879 0.0880 0.0880

<0.0010 <0.0010 <0.0010

<0.050 <0.050 <0.10

0.0018 0.0011 0.0021

0.0066 0.0066 0.0069

15.9 15.8 15.9

2.13 2.18 2.14

2.04 2.02 2.00

-2.0 -3.9 -3.4

1.06 0.88 0.90

1.20 1.16 0.83

0.0944 0.0917 0.0854

<0.00010 <0.00010 <0.00010

0.00036 0.00035 0.00040

0.0272 0.0264 0.0259

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0056 0.0079 0.0160

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



06-JUL-18 20:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2110751 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
11-JUN-18

RG_TNU3_WS_20
180611-1030_FB-

HG

L2110751-6

10:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals



06-JUL-18 20:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2110751 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
11-JUN-18 11-JUN-18 11-JUN-18 11-JUN-18 11-JUN-18

RG_TNU1_WS_20
180611-1030

RG_TNU1_WS_20
180611-1030_FB-

HG

RG_TNU2_WS_20
180611-1030

RG_TNU2_WS_20
180611-1030_FB-

HG

RG_TNU3_WS_20
180611-1030

L2110751-1 L2110751-2 L2110751-3 L2110751-4 L2110751-5

10:30 10:30 10:30 10:30 10:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

27.9 27.0 28.2

0.00016 0.00017 0.00021

<0.10 <0.10 <0.10

<0.00050 0.00052 0.00102

0.123 0.121 0.117

0.000176 0.000195 0.00134

0.0010 0.0010 <0.0010

7.80 7.69 7.74

0.00728 0.00686 0.00792

0.00070 <0.00050 0.00065 <0.00050 0.00063

0.000504 0.000494 0.000547

<0.00050 <0.00050 <0.00050

0.474 0.464 0.470

0.135 0.138 0.124

2.30 2.29 2.21

<0.000010 <0.000010 <0.000010

2.03 1.99 2.03

0.101 0.101 0.0982

<0.000010 <0.000010 <0.000010

0.00015 0.00012 0.00013

<0.010 <0.010 <0.010

0.000572 0.000555 0.000532

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 0.0803

LAB LAB LAB

LAB LAB LAB

0.0135 0.0142 0.0137

<0.00010 <0.00010 <0.00010

0.00032 0.00027 0.00031

0.0266 0.0268 0.0265

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

26.3 25.8 25.6

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals



06-JUL-18 20:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2110751 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
11-JUN-18

RG_TNU3_WS_20
180611-1030_FB-

HG

L2110751-6

10:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.00050

Total Metals

Dissolved Metals



06-JUL-18 20:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2110751 CONTD....

6PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
11-JUN-18 11-JUN-18 11-JUN-18 11-JUN-18 11-JUN-18

RG_TNU1_WS_20
180611-1030

RG_TNU1_WS_20
180611-1030_FB-

HG

RG_TNU2_WS_20
180611-1030

RG_TNU2_WS_20
180611-1030_FB-

HG

RG_TNU3_WS_20
180611-1030

L2110751-1 L2110751-2 L2110751-3 L2110751-4 L2110751-5

10:30 10:30 10:30 10:30 10:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 0.000144

<0.0010 <0.0010 <0.0010

7.62 7.59 7.48

0.00259 0.00237 0.00244

<0.0000050 <0.0000050 <0.0000050

0.000536 0.000526 0.000528

<0.00050 <0.00050 <0.00050

0.476 0.469 0.476

0.130 0.110 0.110

2.16 2.21 2.15

<0.000010 <0.000010 <0.000010

2.10 2.09 2.07

0.100 0.100 0.0997

<0.000010 <0.000010 <0.000010

0.00014 0.00010 <0.00010

<0.010 <0.010 <0.010

0.000560 0.000547 0.000545

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



06-JUL-18 20:22 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2110751 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS
11-JUN-18

RG_TNU3_WS_20
180611-1030_FB-

HG

L2110751-6

10:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DISSOLVED METALS

Description Qualifier      

Description       Qualifier      

06-JUL-18 20:22 (MT)

L2110751 CONTD....

8PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2110751-1, -3, -5
L2110751-1, -3, -5
L2110751-1, -3, -5
L2110751-1, -3, -5
L2110751-1, -3, -5
L2110751-1, -3, -5
L2110751-1, -3, -5
L2110751-1, -3, -5

Aluminum (Al)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Strontium (Sr)-Dissolved
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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Reference Information 06-JUL-18 20:22 (MT)

L2110751 CONTD....

10PAGE of

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL Koocanusa

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 06-JUL-18Workorder: L2110751

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4097683

R4097665

R4087847

R4087951

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG2807344-6

WG2807344-2

WG2807344-5

WG2807344-1

WG2807344-4

WG2806978-12

WG2806978-11

WG2806978-2

WG2806978-1

WG2806978-10

WG2797795-2

WG2797795-1

WG2797807-2

WG2797807-1

L2110751-3

L2110751-1

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

2.3

96.4

92.9

<1.0

1.2

86.6

100.5

95.4

<1.0

<1.0

101.1

<0.000020

98.0

<0.000020

25-JUN-18

25-JUN-18

25-JUN-18

25-JUN-18

25-JUN-18

25-JUN-18

25-JUN-18

25-JUN-18

25-JUN-18

26-JUN-18

16-JUN-18

16-JUN-18

17-JUN-18

17-JUN-18

1.3

0.7

2

20

85-115

85-115

85-115

85-115

80-120

80-120

mg/L

%

%

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

2

2

1

1

0.00002

0.00002

J1.0

87.2
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Quality Control Report
Page 2 ofReport Date: 06-JUL-18Workorder: L2110751

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

Water

R4081998

R4095939

R4095939

R4081998

R4097665

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG2796060-14

WG2796060-13

WG2805547-2

WG2805547-1

WG2805547-2

WG2805547-1

WG2796060-14

WG2796060-13

WG2806978-12

WG2806978-11

WG2806978-2

WG2806978-1

WG2806978-10

L2110751-1

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

100.3

<0.050

101.8

<0.50

99.95

<0.50

101.8

<0.50

196

103.0

101.3

<2.0

<2.0

12-JUN-18

12-JUN-18

23-JUN-18

23-JUN-18

23-JUN-18

23-JUN-18

12-JUN-18

12-JUN-18

25-JUN-18

25-JUN-18

25-JUN-18

25-JUN-18

26-JUN-18

1.3 10

85-115

80-120

80-120

90-110

90-110

90-110

%

mg/L

%

mg/L

%

mg/L

%

mg/L

uS/cm

%

%

uS/cm

uS/cm

0.05

0.5

0.5

0.5

2

2

199
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Quality Control Report
Page 3 ofReport Date: 06-JUL-18Workorder: L2110751

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4081998

R4083841

R4084703

R4084704

R4087847

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2796060-14

WG2796060-13

WG2797836-6

WG2797836-5

WG2799225-2

WG2799225-1

WG2799229-2

WG2799229-1

WG2797795-2

LF

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

107.4

<0.020

95.2

<0.0000050

102.4

<0.00050

95.9

<0.00050

101.3

97.2

99.7

102.4

97.2

95.5

99.6

96.4

96.2

100.8

100.6

97.0

12-JUN-18

12-JUN-18

15-JUN-18

15-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

0.02

0.000005

0.0005

0.0005

11



Quality Control Report
Page 4 ofReport Date: 06-JUL-18Workorder: L2110751

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4087847Batch
LCS

MB

WG2797795-2

WG2797795-1 LF

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

98.5

100.2

102.1

100.5

99.8

100.8

102.7

95.7

102.2

98.0

103.3

98.2

98.5

99.6

98.0

97.7

102.6

94.9

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005
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Quality Control Report
Page 5 ofReport Date: 06-JUL-18Workorder: L2110751

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4087847

R4087951

Batch

Batch

MB

LCS

WG2797795-1

WG2797807-2

LF
Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

107.7

103.2

104.4

106.4

101.5

96.2

104.0

101.9

104.7

105.3

103.5

105.4

100.2

99.4

108.0

106.7

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

16-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 06-JUL-18Workorder: L2110751

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4087951Batch
LCS

MB

WG2797807-2

WG2797807-1

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

99.2

105.8

107.0

98.8

102.7

96.5

105.8

100.1

99.7

101.2

101.6

99.9

106.4

100.1

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 7 ofReport Date: 06-JUL-18Workorder: L2110751

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

Water

R4087951

R4091552

R4081998

R4081998

R4112750

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

CRM

WG2797807-1

WG2802250-26

WG2802250-25

WG2796060-14

WG2796060-13

WG2796060-14

WG2796060-13

WG2814039-4

WG2814039-5

CL-ORP

CL-ORP

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

106.6

<0.0050

107.2

<0.0010

100.4

<0.0050

230

218

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

17-JUN-18

20-JUN-18

20-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

12-JUN-18

04-JUL-18

04-JUL-18

85-115

90-110

90-110

210-230

210-230

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mV

mV

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

11



Quality Control Report
Page 8 ofReport Date: 06-JUL-18Workorder: L2110751

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

R4113733

R4097665

R4082874

Batch

Batch

Batch

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

DUP

LCS

LCS

LCS

MB

WG2813996-10

WG2813996-6

WG2813996-7

WG2813996-8

WG2813996-9

WG2813996-1

WG2813996-2

WG2813996-3

WG2813996-4

WG2813996-5

WG2806978-12

WG2806978-11

WG2806978-2

WG2796136-6

WG2796136-5

L2110751-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

116.2

111.0

114.2

116.8

118.6

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

8.03

6.97

7.01

97.4

<0.0010

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

25-JUN-18

25-JUN-18

25-JUN-18

13-JUN-18

13-JUN-18

0.02 0.2

80-120

80-120

80-120

80-120

80-120

6.9-7.1

6.9-7.1

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

pH

pH

pH

%

mg/L

0.001

0.001

0.001

0.001

0.001

0.001

J8.01
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Quality Control Report
Page 9 ofReport Date: 06-JUL-18Workorder: L2110751

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4081998

R4086468

R4095550

R4086473

R4083327

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2796060-14

WG2796060-13

WG2798118-5

WG2798118-4

WG2805054-10

WG2805054-9

WG2799502-5

WG2799502-4

WG2796138-11

WG2796138-10

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

100.1

<0.30

99.6

<10

87.6

<0.050

90.0

<1.0

99.0

<0.10

12-JUN-18

12-JUN-18

15-JUN-18

15-JUN-18

21-JUN-18

21-JUN-18

17-JUN-18

17-JUN-18

13-JUN-18

13-JUN-18

90-110

85-115

75-125

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

NTU

0.3

10

0.05

1

0.1
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Quality Control Report
Page 10 ofReport Date: 06-JUL-18Workorder: L2110751

Sample Parameter Qualifier Definitions:

Description Qualifier      

J Duplicate results and limits are expressed in terms of absolute difference.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 06-JUL-18Workorder: L2110751

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5

11-JUN-18 10:30
11-JUN-18 10:30
11-JUN-18 10:30

25-JUN-18 13:00
25-JUN-18 13:00
25-JUN-18 13:00

0.25
0.25
0.25

338
338
338

pH
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2110751 were received on 12-JUN-18 09:45.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2112645 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
13-JUN-18 13-JUN-18 13-JUN-18 13-JUN-18

RG_ER_WS_2018
0613-1000

RG_ER_WS_2018
0613-1000_FB-HG

RG_SC_WS_2018
0613-1130

RG_SC_WS_2018
0613-1130_FB-HG

L2112645-1 L2112645-2 L2112645-3 L2112645-4

10:00 10:00 11:30 11:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

195 181

103 93.2

8.25 8.24

262 252

2.5 9.8

111 104

4.74 10.5

<1.0 1.2

84.5 77.5

<1.0 <1.0

<1.0 <1.0

84.5 77.5

0.0073 <0.0050

<0.050 <0.050

<0.50 1.08

<0.020 0.057

128 105

<0.0050 0.0756

<0.0010 <0.0010

0.077 <0.050

0.0010 0.0012

0.0118 0.0061

<0.30 13.7

1.69 1.87

2.16 1.96

12.3 2.4

1.30 1.18

1.64 1.13

0.0772 0.132

0.00021 <0.00010

0.00039 0.00038

0.0279 0.0242

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0269 0.0057

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



12-JUL-18 08:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2112645 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
13-JUN-18 13-JUN-18 13-JUN-18 13-JUN-18

RG_ER_WS_2018
0613-1000

RG_ER_WS_2018
0613-1000_FB-HG

RG_SC_WS_2018
0613-1130

RG_SC_WS_2018
0613-1130_FB-HG

L2112645-1 L2112645-2 L2112645-3 L2112645-4

10:00 10:00 11:30 11:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

27.1 25.3

0.00023 0.00022

<0.10 0.11

0.00100 <0.00050

0.094 0.187

0.00382 0.000229

0.0012 0.0011

7.71 6.96

0.00642 0.00813

0.00056 <0.00050 0.00080 <0.00050

0.000521 0.000522

<0.00050 <0.00050

0.510 0.442

0.319 0.081

2.31 2.31

<0.000010 <0.000010

2.14 1.96

0.0998 0.0961

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000561 0.000554

0.00053 0.00052

0.0049 <0.0030

LAB LAB

LAB LAB

0.0172 0.0165

<0.00010 <0.00010

0.00034 0.00031

0.0306 0.0253

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

0.0116 <0.0050

27.7 25.4

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals



12-JUL-18 08:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WS WS WS WS
13-JUN-18 13-JUN-18 13-JUN-18 13-JUN-18

RG_ER_WS_2018
0613-1000

RG_ER_WS_2018
0613-1000_FB-HG

RG_SC_WS_2018
0613-1130

RG_SC_WS_2018
0613-1130_FB-HG

L2112645-1 L2112645-2 L2112645-3 L2112645-4

10:00 10:00 11:30 11:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

0.000533 <0.000050

0.0011 <0.0010

8.14 7.24

0.00033 0.00246

<0.0000050 <0.0000050

0.000543 0.000508

<0.00050 <0.00050

0.507 0.456

0.326 0.102

2.19 2.08

<0.000010 <0.000010

2.18 2.05

0.103 0.100

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000587 0.000566

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MES

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, DIS METALS LAB FILTER/PRESERVE

Description Qualifier      

Description       Qualifier      

12-JUL-18 08:48 (MT)

L2112645 CONTD....

5PAGE of

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

Chloride in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2112645-1, -3
L2112645-1, -3
L2112645-1, -3
L2112645-1, -3
L2112645-1, -3

Chromium (Cr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MES
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Total P in Water by Colour

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   

7



Reference Information 12-JUL-18 08:48 (MT)

L2112645 CONTD....

7PAGE of

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Effects

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 12-JUL-18Workorder: L2112645

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4098728

R4098803

R4090282

R4090279

R4090194

R4115648

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2808164-32

WG2808164-31

WG2808901-14

WG2808901-13

WG2800455-2

WG2800455-1

WG2800351-2

WG2800351-1

WG2801503-10

WG2801503-9

WG2817137-6

WG2817137-5

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

101.1

1.4

98.3

<1.0

103.1

<0.000020

101.5

<0.000020

100.4

<0.050

92.9

<0.50

26-JUN-18

26-JUN-18

27-JUN-18

27-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

15-JUN-18

15-JUN-18

07-JUL-18

07-JUL-18

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5
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Quality Control Report
Page 2 ofReport Date: 12-JUL-18Workorder: L2112645

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

Water

Water

R4115648

R4090194

R4098803

R4090194

R4089054

R4094481

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

WG2817137-6

WG2817137-5

WG2801503-10

WG2801503-9

WG2808901-14

WG2808901-13

WG2801503-10

WG2801503-9

WG2800620-3

WG2800620-2

WG2800620-1

WG2803711-2

WG2803711-1

L2112645-1

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

106.6

<0.50

100.5

<0.50

104.4

<2.0

102.5

<0.020

<0.0000050

101.3

<0.0000050

99.3

<0.00050

07-JUL-18

07-JUL-18

15-JUN-18

15-JUN-18

27-JUN-18

27-JUN-18

15-JUN-18

15-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

21-JUN-18

21-JUN-18

N/A 20

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

mg/L

%

mg/L

%

ug/L

0.5

0.5

2

0.02

0.000005

0.0005

RPD-NA<0.0000050
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Quality Control Report
Page 3 ofReport Date: 12-JUL-18Workorder: L2112645

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4090282Batch
LCS

MB

WG2800455-2

WG2800455-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

112.7

102.4

109.4

113.2

97.6

96.5

110.8

101.1

129.2

112.0

109.5

100.3

99.8

109.9

112.0

105.0

109.7

112.5

101.8

105.3

100.8

112.2

104.3

98.8

103.9

109.6

103.9

110.9

108.6

<0.0010

<0.00010

<0.00010

<0.00010

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

MES

0.001

0.0001

0.0001

0.0001
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Quality Control Report
Page 4 ofReport Date: 12-JUL-18Workorder: L2112645

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4090282

R4093147

R4090279

Batch

Batch

Batch

MB

LCS

LCS

WG2800455-1

WG2800455-2

WG2800351-2

LF
Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Iron (Fe)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

100.2

106.4

102.0

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

20-JUN-18

19-JUN-18

19-JUN-18

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 5 ofReport Date: 12-JUL-18Workorder: L2112645

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4090279Batch
LCS

MB

WG2800351-2

WG2800351-1

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

103.1

101.8

98.6

98.2

101.4

100.3

102.7

105.3

103.8

102.3

98.6

99.4

101.1

107.1

99.9

102.3

108.1

96.0

103.8

96.5

108.6

99.4

98.9

98.5

99.9

102.0

104.0

104.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005
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Quality Control Report
Page 6 ofReport Date: 12-JUL-18Workorder: L2112645

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

Water

Water

Water

R4090279

R4095891

Batch

Batch

MB

LCS

MB

WG2800351-1

WG2805500-2

WG2805500-1

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

100.3

<0.0050

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

19-JUN-18

23-JUN-18

23-JUN-18

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

10



Quality Control Report
Page 7 ofReport Date: 12-JUL-18Workorder: L2112645

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-ED

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

Water

R4090194

R4090194

R4114092

R4121968

R4098803

R4086159

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

CRM

LCS

MB

LCS

LCS

MB

WG2801503-10

WG2801503-9

WG2801503-10

WG2801503-9

WG2815703-13

WG2815703-14

WG2817683-14

WG2817683-13

WG2808901-14

WG2798751-6

WG2798751-5

CL-ORP

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

104.4

<0.0010

102.0

<0.0050

229

229

101.4

<0.0010

7.03

102.0

<0.0010

15-JUN-18

15-JUN-18

15-JUN-18

15-JUN-18

05-JUL-18

05-JUL-18

10-JUL-18

10-JUL-18

27-JUN-18

15-JUN-18

15-JUN-18

90-110

90-110

210-230

210-230

80-120

6.9-7.1

80-120

%

mg/L

%

mg/L

mV

mV

%

mg/L

pH

%

mg/L

0.001

0.005

0.001

0.001
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Quality Control Report
Page 8 ofReport Date: 12-JUL-18Workorder: L2112645

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

Water

Water

R4090194

R4094138

R4098762

R4091718

R4094140

R4084774

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2801503-10

WG2801503-9

WG2802049-2

WG2802049-1

WG2808821-10

WG2808821-9

WG2801473-5

WG2801473-4

WG2802775-8

WG2802775-7

WG2798217-14

WG2798217-13

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

99.0

<0.30

98.7

<10

79.4

<0.050

92.2

<1.0

110.2

<1.0

99.0

<0.10

15-JUN-18

15-JUN-18

20-JUN-18

20-JUN-18

27-JUN-18

27-JUN-18

19-JUN-18

19-JUN-18

20-JUN-18

20-JUN-18

15-JUN-18

15-JUN-18

90-110

85-115

75-125

85-115

85-115

85-115

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

NTU

0.3

10

0.05

1

1

0.1

10



Quality Control Report
Page 9 ofReport Date: 12-JUL-18Workorder: L2112645

Sample Parameter Qualifier Definitions:

Description Qualifier      

MES

RPD-NA

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / 
Multi-Parameter Scan (considered acceptable as per OMOE & CCME).
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

10



Quality Control Report
Page 10 ofReport Date: 12-JUL-18Workorder: L2112645

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3

13-JUN-18 10:00
13-JUN-18 11:30

27-JUN-18 13:00
27-JUN-18 13:00

0.25
0.25

339
337

pH
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2112645 were received on 14-JUN-18 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

31-AUG-18

Lab Work Order #: L2157222

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
27-SEP-18 12:00 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

Samples L2157222-1, -3, -5, -7, -9 expired for Nitrate and Nitrite and samples L2157222-
3 and -5 expired for Acidity prior to analysis.

Comments: 

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00563596Project P.O. #: 

REGIONAL KoocanusaC of C Numbers:
Legal Site Desc: 



27-SEP-18 12:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157222 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_SCU1_WS_20
180829-1300

RG_SCU1_WS_20
180829-1300_FB-

HG

RG_SCU2_WS_20
180829-1330

RG_SCU2_WS_20
180829-1330_FB-

HG

RG_SCU3_WS_20
180829-1400

L2157222-1 L2157222-2 L2157222-3 L2157222-4 L2157222-5

13:00 13:00 13:30 13:30 14:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

264 268 301

124 119 132

8.33 8.32 8.36

422 412 333

<1.0 1.5 2.9

146 143 168

1.20 0.98 3.05

<1.0 <1.0 <1.0

111 110 117

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

111 110 117

0.0107 0.0146 0.0173

<0.050 <0.050 <0.050

2.54 2.65 4.25

0.093 0.092 0.094

92.4 89.3 92.4

0.0703 0.0590 0.0345

0.0014 <0.0010 <0.0010

0.082 0.057 0.062

<0.0010 <0.0010 <0.0010

0.0023 <0.0020 0.0037

26.4 26.5 31.9

2.86 2.84 3.13

2.64 2.54 2.89

-4.0 -5.7 -3.9

1.33 1.48 1.50

1.81 1.48 1.27

0.0100 0.0100 0.0349

<0.00010 <0.00010 <0.00010

0.00038 0.00037 0.00048

0.0376 0.0373 0.0392

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



27-SEP-18 12:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157222 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
29-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18

RG_SCU3_WS_20
180829-1400_FB-

HG

RG_ERU1_WS_20
180830-0845

RG_ERU1_WS_20
180830-0845_FB-

HG

RG_ERU2_WS_20
180830-0900

RG_ERU2_WS_20
180830-0900_FB-

HG

L2157222-6 L2157222-7 L2157222-8 L2157222-9 L2157222-10

14:00 08:45 08:45 09:00 09:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

259 255

119 116

8.36 8.31

428 382

2.2 1.3

151 152

0.84 1.13

<1.0 <1.0

105 111

3.6 <1.0

<1.0 <1.0

109 111

0.0201 0.0179

<0.050 <0.050

2.13 2.13

0.092 0.092

91.0 87.5

0.118 0.117

0.0018 0.0018

0.089 0.241

<0.0010 <0.0010

<0.0020 <0.0020

24.9 25.0

2.77 2.81

2.52 2.46

-4.7 -6.6

1.42 1.71

1.45 1.53

0.0103 0.0113

<0.00010 <0.00010

0.00034 0.00036

0.0396 0.0400

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



27-SEP-18 12:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157222 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_SCU1_WS_20
180829-1300

RG_SCU1_WS_20
180829-1300_FB-

HG

RG_SCU2_WS_20
180829-1330

RG_SCU2_WS_20
180829-1330_FB-

HG

RG_SCU3_WS_20
180829-1400

L2157222-1 L2157222-2 L2157222-3 L2157222-4 L2157222-5

13:00 13:00 13:30 13:30 14:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

33.1 33.5 37.0

<0.00010 0.00016 0.00012

<0.10 <0.10 <0.10

<0.00050 0.00067 <0.00050

0.011 0.044 0.057

<0.000050 <0.000050 0.000096

0.0018 0.0017 0.0016

9.70 9.86 11.3

0.00125 0.00176 0.00475

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000667 0.000777 0.000764

<0.00050 0.00133 <0.00050

0.503 0.501 0.597

0.837 0.712 0.180

1.12 1.14 1.86

<0.000010 <0.000010 <0.000010

3.11 3.21 5.26

0.130 0.132 0.156

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 0.00019

<0.010 <0.010 <0.010

0.000679 0.000693 0.000786

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

0.0039 0.0040 0.0042

<0.00010 <0.00010 <0.00010

0.00037 0.00038 0.00043

0.0373 0.0372 0.0385

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

32.9 31.2 34.7

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals



27-SEP-18 12:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157222 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
29-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18

RG_SCU3_WS_20
180829-1400_FB-

HG

RG_ERU1_WS_20
180830-0845

RG_ERU1_WS_20
180830-0845_FB-

HG

RG_ERU2_WS_20
180830-0900

RG_ERU2_WS_20
180830-0900_FB-

HG

L2157222-6 L2157222-7 L2157222-8 L2157222-9 L2157222-10

14:00 08:45 08:45 09:00 09:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

33.2 33.5

<0.00010 <0.00010

<0.10 <0.10

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0019 0.0019

9.42 9.65

0.00125 0.00119

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000671 0.000687

<0.00050 <0.00050

0.493 0.501

1.16 1.13

1.16 1.10

<0.000010 <0.000010

2.65 2.69

0.123 0.123

<0.000010 <0.000010

0.00023 <0.00010

<0.010 <0.010

0.000686 0.000675

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

0.0042 0.0040

<0.00010 <0.00010

0.00036 0.00031

0.0404 0.0404

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

31.9 30.7

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157222 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_SCU1_WS_20
180829-1300

RG_SCU1_WS_20
180829-1300_FB-

HG

RG_SCU2_WS_20
180829-1330

RG_SCU2_WS_20
180829-1330_FB-

HG

RG_SCU3_WS_20
180829-1400

L2157222-1 L2157222-2 L2157222-3 L2157222-4 L2157222-5

13:00 13:00 13:30 13:30 14:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0017 0.0017 0.0015

10.1 9.85 11.0

<0.00010 <0.00010 0.00010

<0.0000050 <0.0000050 <0.0000050

0.000684 0.000652 0.000725

<0.00050 <0.00050 <0.00050

0.530 0.539 0.591

0.807 0.690 0.140

1.09 1.14 1.81

<0.000010 <0.000010 <0.000010

3.46 3.53 5.54

0.129 0.127 0.151

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 0.00018

<0.010 <0.010 <0.010

0.000670 0.000687 0.000788

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



27-SEP-18 12:00 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
29-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18

RG_SCU3_WS_20
180829-1400_FB-

HG

RG_ERU1_WS_20
180830-0845

RG_ERU1_WS_20
180830-0845_FB-

HG

RG_ERU2_WS_20
180830-0900

RG_ERU2_WS_20
180830-0900_FB-

HG

L2157222-6 L2157222-7 L2157222-8 L2157222-9 L2157222-10

14:00 08:45 08:45 09:00 09:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0018 0.0018

9.63 9.61

<0.00010 <0.00010

<0.0000050 <0.0000050

0.000655 0.000630

<0.00050 <0.00050

0.511 0.507

1.17 1.16

1.16 1.08

<0.000010 <0.000010

2.88 2.83

0.121 0.119

<0.000010 <0.000010

0.00012 0.00014

<0.010 <0.010

0.000700 0.000669

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MB-LOR

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserve in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

27-SEP-18 12:00 (MT)

L2157222 CONTD....

8PAGE of

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9
L2157222-1, -3, -5, -7, -9

Manganese (Mn)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Arsenic (As)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11



Reference Information 27-SEP-18 12:00 (MT)

L2157222 CONTD....
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C-TOT-ORG-LOW-CL

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-VA

NO3-L-IC-N-VA

Total Organic Carbon

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

Version: FINAL   
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ORP-CL

P-T-L-COL-CL

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH by Meter (Automated)

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-H pH Value

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL Koocanusa

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 27-SEP-18Workorder: L2157222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4214521

R4211237

R4200768

R4201797

R4211850

R4214062

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2872644-3

WG2872644-1

WG2872116-3

WG2872116-1

WG2867389-2

WG2867389-1

WG2867375-2

WG2867375-1

WG2872638-2

WG2872638-1

WG2874366-11

WG2874366-10

WG2874366-9

WG2874366-12

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

LF

L2157222-9

L2157222-9

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

101.8

1.4

101.5

<1.0

83.0

<0.000020

94.4

<0.000020

99.2

<0.050

1.72

101.2

<0.50

12-SEP-18

12-SEP-18

11-SEP-18

11-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

10-SEP-18

10-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

0.2 20

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

1.71
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Quality Control Report
Page 2 ofReport Date: 27-SEP-18Workorder: L2157222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4214062

R4214062

R4211850

R4214521

R4211850

R4203031

Batch

Batch

Batch

Batch

Batch

Batch

MS

DUP

LCS

MB

MS

LCS

MB

CRM

MB

LCS

MB

DUP

LCS

WG2874366-12

WG2874366-11

WG2874366-10

WG2874366-9

WG2874366-12

WG2872638-2

WG2872638-1

WG2872644-4

WG2872644-1

WG2872638-2

WG2872638-1

WG2867841-3

WG2867841-2

L2157222-9

L2157222-9

L2157222-9

VA-EC-PCT-CONTROL

L2157222-3

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

92.5

1.72

100.4

<0.50

96.1

99.8

<0.10

101.2

<2.0

99.96

<0.020

<0.0000050

99.7

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

10-SEP-18

10-SEP-18

12-SEP-18

12-SEP-18

10-SEP-18

10-SEP-18

05-SEP-18

05-SEP-18

12

N/A

20

20

70-130

80-120

70-130

90-110

90-110

90-110

80-120

%

mg/L

%

mg/L

%

%

mg/L

%

uS/cm

%

mg/L

mg/L

%

0.5

0.1

2

0.02

RPD-NA

1.53

<0.0000050
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Quality Control Report
Page 3 ofReport Date: 27-SEP-18Workorder: L2157222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4203031

R4204226

R4200768

Batch

Batch

Batch

MB

MS

DUP

LCS

MB

MS

LCS

WG2867841-1

WG2867841-4

WG2869430-6

WG2869430-2

WG2869430-1

WG2869430-5

WG2867389-2

LF

L2157222-1

L2157222-9

L2157222-5

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

<0.0000050

84.0

<0.00050

106.0

<0.00050

92.0

95.0

97.7

100.4

91.3

92.4

89.6

93.1

89.9

93.1

93.8

91.3

97.3

94.5

83.6

94.0

95.8

93.3

92.2

95.5

05-SEP-18

05-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

N/A 20

70-130

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005

0.0005

RPD-NA<0.00050
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Quality Control Report
Page 4 ofReport Date: 27-SEP-18Workorder: L2157222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4200768Batch
LCS

MB

WG2867389-2

WG2867389-1 LF

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

97.4

96.5

94.4

97.3

91.8

95.4

97.1

93.3

96.9

94.3

92.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001
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Quality Control Report
Page 5 ofReport Date: 27-SEP-18Workorder: L2157222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4200768

R4201797

Batch

Batch

MB

LCS

WG2867389-1

WG2867375-2

LF
Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

92.5

95.9

92.9

91.9

92.9

88.0

93.8

92.7

95.1

93.3

93.5

94.8

96.5

91.3

92.6

92.1

94.7

91.8

91.6

93.3

92.9

92.5

93.0

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 6 ofReport Date: 27-SEP-18Workorder: L2157222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4201797Batch
LCS

MB

WG2867375-2

WG2867375-1

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

91.3

93.6

96.2

90.0

102.3

94.8

91.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

0.00013

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MB-LOR

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 7 ofReport Date: 27-SEP-18Workorder: L2157222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

Water

Water

R4201797

R4214247

R4211850

R4211850

R4207627

R4218310

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

CRM

LCS

MB

WG2867375-1

WG2874603-2

WG2874603-6

WG2874603-1

WG2874603-5

WG2872638-2

WG2872638-1

WG2872638-2

WG2872638-1

WG2872339-7

WG2879315-2

WG2879315-1

CL-ORP

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

<0.00030

<0.000010

<0.00050

<0.0030

101.2

102.1

<0.0050

<0.0050

99.6

<0.0010

100.3

<0.0050

224

95.8

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

12-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

10-SEP-18

17-SEP-18

85-115

85-115

90-110

90-110

210-230

80-120

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

mV

%

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001

0.005
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Quality Control Report
Page 8 ofReport Date: 27-SEP-18Workorder: L2157222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

Water

Water

Water

R4218310

R4214521

R4196670

R4211850

R4202808

R4207713

R4202812

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MB

CRM

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2879315-1

WG2872644-2

WG2866156-22

WG2866156-21

WG2872638-2

WG2872638-1

WG2866943-8

WG2866943-7

WG2870103-11

WG2870103-9

WG2867552-8

WG2867552-7

VA-PH7-BUF

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

<0.0020

7.00

96.6

<0.0010

100.6

<0.30

102.2

<10

101.9

<0.050

93.1

17-SEP-18

12-SEP-18

01-SEP-18

01-SEP-18

10-SEP-18

10-SEP-18

04-SEP-18

04-SEP-18

09-SEP-18

09-SEP-18

04-SEP-18

6.9-7.1

80-120

90-110

85-115

75-125

85-115

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.002

0.001

0.3

10

0.05
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Quality Control Report
Page 9 ofReport Date: 27-SEP-18Workorder: L2157222

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

R4202812

R4203976

R4203669

R4200147

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG2867552-7

WG2868851-8

WG2868851-7

WG2867937-2

WG2867937-1

WG2866363-3

WG2866363-2

WG2866363-5

WG2866363-1

WG2866363-4

L2157222-1

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<1.0

95.1

<1.0

105.6

<1.0

1.14

98.5

99.0

<0.10

<0.10

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

5.1 15

85-115

85-115

85-115

85-115

mg/L

%

mg/L

%

mg/L

NTU

%

%

NTU

NTU

1

1

1

0.1

0.1

1.20
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Quality Control Report
Page 10 ofReport Date: 27-SEP-18Workorder: L2157222

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR

RPD-NA

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 11 ofReport Date: 27-SEP-18Workorder: L2157222

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
3
5
7
9

1
3
5
7
9

3
5

1
3
5
7
9

1
3
5
7
9

29-AUG-18 13:00
29-AUG-18 13:30
29-AUG-18 14:00
30-AUG-18 08:45
30-AUG-18 09:00

29-AUG-18 13:00
29-AUG-18 13:30
29-AUG-18 14:00
30-AUG-18 08:45
30-AUG-18 09:00

29-AUG-18 13:30
29-AUG-18 14:00

29-AUG-18 13:00
29-AUG-18 13:30
29-AUG-18 14:00
30-AUG-18 08:45
30-AUG-18 09:00

29-AUG-18 13:00
29-AUG-18 13:30
29-AUG-18 14:00
30-AUG-18 08:45
30-AUG-18 09:00

10-SEP-18 00:00
10-SEP-18 00:00
10-SEP-18 00:00
10-SEP-18 00:00
10-SEP-18 00:00

12-SEP-18 14:06
13-SEP-18 09:31
13-SEP-18 09:31
13-SEP-18 09:31
12-SEP-18 14:06

13-SEP-18 09:31
13-SEP-18 09:31

10-SEP-18 11:34
10-SEP-18 11:34
10-SEP-18 11:34
10-SEP-18 11:34
10-SEP-18 11:34

10-SEP-18 11:34
10-SEP-18 11:34
10-SEP-18 11:34
10-SEP-18 11:34
10-SEP-18 11:34

0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25

14
14

3
3
3
3
3

3
3
3
3
3

275
275
274
255
255

337
356
355
337
317

15
15

12
12
12
11
11

12
12
12
11
11

Oxidation redution potential by elect.

pH by Meter (Automated)

Acidity by Automatic Titration

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT
EHT

EHT
EHT
EHT
EHT
EHT

EHT
EHT
EHT
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2157222 were received on 31-AUG-18 10:40.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

hours
hours
hours
hours
hours

days
days

days
days
days
days
days

days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

31-AUG-18

Lab Work Order #: L2157225

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL REV. 2
05-JUN-19 14:46 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager
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Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00563596Project P.O. #: 

REGIONAL KoocanusaC of C Numbers:
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05-JUN-19 14:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157225 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

8

WATER

WQ WQ
29-AUG-18 30-AUG-18

RG_TRIP_WQ_201
80829-1830

RG_FBLANK_WQ_
20180830-0930

L2157225-1 L2157225-2

18:30 09:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0 <2.0

<0.50 <0.50

6.09 5.85

437 496

<1.0 <1.0

<10 <10

<0.10 <0.10

1.9 2.0

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

<1.0 <1.0

0.0231 <0.0050

<0.050 <0.050

<0.10 <0.10

<0.020 <0.020

0.0 0.0

<0.0050 <0.0050

<0.0010 <0.0010

<0.050 <0.050

0.0010 <0.0010

<0.0020 <0.0020

<0.30 <0.30

<0.10 <0.10

<0.10 <0.10

0.0 0.0

<0.50

<0.50 <0.50

<0.0030 <0.0030

<0.00010 <0.00010

<0.00010 <0.00010

0.00018 <0.00010

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WQ WQ
29-AUG-18 30-AUG-18

RG_TRIP_WQ_201
80829-1830

RG_FBLANK_WQ_
20180830-0930

L2157225-1 L2157225-2

18:30 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050 <0.050

<0.00010 <0.00010

<0.10 <0.10

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

<0.0010 <0.0010

<0.10 <0.10

<0.00010 <0.00010

<0.00050 <0.00050

<0.000050 <0.000050

<0.00050 <0.00050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.000010 <0.000010

<0.050 <0.050

<0.00020 <0.00020

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

<0.000010 <0.000010

<0.00050 <0.00050

<0.0030 <0.0030

LAB

LAB LAB

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

<0.050 <0.050

<0.00010

<0.10

Total Metals

Dissolved Metals
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WATER

WQ WQ
29-AUG-18 30-AUG-18

RG_TRIP_WQ_201
80829-1830

RG_FBLANK_WQ_
20180830-0930

L2157225-1 L2157225-2

18:30 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

<0.0010

<0.0050 <0.10

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050 <0.050

<0.050

<0.050

<0.000010

<0.050 <0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010

Dissolved Metals



Reference Information

MS-B

RRV

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

05-JUN-19 14:46 (MT)

L2157225 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2157225-1
L2157225-2
L2157225-2
L2157225-2
L2157225-2
L2157225-2
L2157225-2
L2157225-2
L2157225-2
L2157225-1, -2
L2157225-1, -2
L2157225-1, -2
L2157225-1, -2

Sodium (Na)-Dissolved
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

8
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C-TOT-ORG-LOW-CL

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL REV. 2
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NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

P-T-L-COL-CL

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH by Meter (Automated)

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-H pH Value

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Version: FINAL REV. 2
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Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL Koocanusa

Version: FINAL REV. 2

8



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

Water

R4214521

R4211237

R4200610

R4203396

R4214491

R4216218

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2872644-3

WG2872644-1

WG2872116-3

WG2872116-1

WG2867559-2

WG2867559-1

WG2867549-2

WG2867549-1

WG2872646-2

WG2872646-1

WG2876863-2

WG2876863-1

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

101.8

1.4

101.5

<1.0

93.6

<0.000020

93.1

<0.000020

106.4

<0.050

101.6

<0.50

12-SEP-18

12-SEP-18

11-SEP-18

11-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

11-SEP-18

11-SEP-18

13-SEP-18

13-SEP-18

85-115

85-115

80-120

80-120

85-115

80-120

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

2

1

0.00002

0.00002

0.05

0.5

14



Quality Control Report
Page 2 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-ORG-LOW-CL

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

Water

Water

Water

R4216218

R4214491

R4214521

R4214491

R4203031

R4204226

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

CRM

MB

LCS

MB

LCS

MB

LCS

MB

WG2876863-2

WG2876863-1

WG2872646-2

WG2872646-1

WG2872644-4

WG2872644-1

WG2872646-2

WG2872646-1

WG2867841-2

WG2867841-1

WG2869430-2

WG2869430-1

VA-EC-PCT-CONTROL

LF

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

99.5

<0.50

104.2

<0.10

101.2

<2.0

101.6

<0.020

99.7

<0.0000050

106.0

<0.00050

13-SEP-18

13-SEP-18

11-SEP-18

11-SEP-18

12-SEP-18

12-SEP-18

11-SEP-18

11-SEP-18

05-SEP-18

05-SEP-18

06-SEP-18

06-SEP-18

80-120

90-110

90-110

90-110

80-120

80-120

%

mg/L

%

mg/L

%

uS/cm

%

mg/L

%

mg/L

%

ug/L

0.5

0.1

2

0.02

0.000005

0.0005

14



Quality Control Report
Page 3 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4204096Batch
LCS

LCS

LCS

MB

MB

MB

MS

WG2869757-10

WG2869757-2

WG2869757-6

WG2869757-1

WG2869757-5

WG2869757-9

WG2869757-8

TMRM

TMRM

TMRM

L2157225-1

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

104.2

112.8

108.7

102.4

97.0

107.6

98.5

99.0

95.8

102.9

96.0

96.2

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

<0.050

<0.0050

<0.050

<0.050

99.5

101.4

99.0

102.1

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05

0.05

0.005

0.05

0.05
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Quality Control Report
Page 4 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4200610Batch
LCS

MB

WG2867559-2

WG2867559-1 LF

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

95.6

97.3

101.5

92.0

85.1

93.4

97.0

91.7

94.9

95.4

94.9

92.4

91.2

94.7

95.0

96.6

98.4

95.8

98.8

103.1

99.8

90.3

93.8

89.3

98.0

94.7

90.4

97.8

95.0

<0.0010

<0.00010

<0.00010

<0.00010

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

14



Quality Control Report
Page 5 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4200610

R4203376

Batch

Batch

MB

DUP

WG2867559-1

WG2868184-3

LF

L2157225-2

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050
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Quality Control Report
Page 6 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4203376Batch
DUP

LCS

WG2868184-3

WG2868184-2

L2157225-2
Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010

98.9

97.4

101.1

99.7

93.8

97.0

96.6

93.2

96.6

93.2

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.010

<0.000010

<0.00050

<0.0010
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Quality Control Report
Page 7 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4203376Batch
LCS

MB

WG2868184-2

WG2868184-1 LF

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

93.6

91.4

95.0

92.0

93.2

95.0

97.4

92.7

93.2

94.7

93.7

91.0

94.0

96.0

89.8

97.2

95.4

98.7

96.7

90.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

14



Quality Control Report
Page 8 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4203376

R4203396

Batch

Batch

MB

LCS

WG2868184-1

WG2867549-2

LF
Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

94.5

93.9

96.8

91.6

88.1

90.4

93.2

90.0

94.0

92.0

89.2

94.0

89.8

91.8

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 9 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4203396Batch
LCS

MB

WG2867549-2

WG2867549-1

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

93.5

93.7

93.4

90.1

91.9

94.6

101.7

89.4

93.5

96.1

89.9

97.4

94.5

94.7

91.4

86.2

<0.0030

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005
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Quality Control Report
Page 10 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

Water

Water

Water

Water

Water

R4203396

R4203418

R4215488

R4214491

R4214491

Batch

Batch

Batch

Batch

Batch

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2867549-1

WG2867549-1

WG2875984-2

WG2875984-1

WG2872646-2

WG2872646-1

WG2872646-2

WG2872646-1

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Arsenic (As)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.00010

101.5

<0.0050

100.9

<0.0010

104.4

<0.0050

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

13-SEP-18

13-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

85-115

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.0001

0.005

0.001

0.005

14



Quality Control Report
Page 11 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

Water

R4207627

R4218310

R4214521

R4196670

R4214491

R4202808

R4207713

Batch

Batch

Batch

Batch

Batch

Batch

Batch

CRM

LCS

MB

CRM

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2872339-7

WG2879315-2

WG2879315-1

WG2872644-2

WG2866156-22

WG2866156-21

WG2872646-2

WG2872646-1

WG2866943-8

WG2866943-7

WG2870103-11

WG2870103-9

CL-ORP

VA-PH7-BUF

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

224

95.8

<0.0020

7.00

96.6

<0.0010

104.9

<0.30

102.2

<10

101.9

10-SEP-18

17-SEP-18

17-SEP-18

12-SEP-18

01-SEP-18

01-SEP-18

11-SEP-18

11-SEP-18

04-SEP-18

04-SEP-18

09-SEP-18

210-230

80-120

6.9-7.1

80-120

90-110

85-115

75-125

mV

%

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

%

0.002

0.001

0.3

10

14



Quality Control Report
Page 12 ofReport Date: 05-JUN-19Workorder: L2157225

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

R4207713

R4202812

R4204527

R4200147

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2870103-9

WG2867552-11

WG2867552-10

WG2869011-2

WG2869011-1

WG2866363-12

WG2866363-11

WG2866363-10

L2157225-2

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

<0.050

95.8

<1.0

98.5

<1.0

<0.10

98.0

<0.10

09-SEP-18

04-SEP-18

04-SEP-18

06-SEP-18

06-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

N/A 15

85-115

85-115

85-115

mg/L

%

mg/L

%

mg/L

NTU

%

NTU

0.05

1

1

0.1

RPD-NA<0.10

14



Quality Control Report
Page 13 ofReport Date: 05-JUN-19Workorder: L2157225

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

14



Quality Control Report
Page 14 ofReport Date: 05-JUN-19Workorder: L2157225

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2

1
2

1
2

1
2

29-AUG-18 18:30
30-AUG-18 09:30

29-AUG-18 18:30
30-AUG-18 09:30

29-AUG-18 18:30
30-AUG-18 09:30

29-AUG-18 18:30
30-AUG-18 09:30

10-SEP-18 00:00
10-SEP-18 00:00

12-SEP-18 14:06
12-SEP-18 14:06

11-SEP-18 07:05
11-SEP-18 07:05

11-SEP-18 07:05
11-SEP-18 07:05

0.25
0.25

0.25
0.25

3
3

3
3

270
254

332
317

13
12

13
12

Oxidation redution potential by elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM

EHT
EHT

EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2157225 were received on 31-AUG-18 10:40.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

hours
hours

days
days

days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157230 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

WATER

WS WS WS WS WS
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_T4U1_WS_20
180829-0930

RG_T4U1_WS_20
180829-0930_FB-

HG

RG_T4U2_WS_20
180829-0930

RG_T4U2_WS_20
180829-0930_FB-

HG

RG_T4U3_WS_20
180829-0930

L2157230-1 L2157230-2 L2157230-3 L2157230-4 L2157230-5

09:30 09:30 09:30 09:30 09:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

228 232 279

116 118 143

8.27 8.30 8.24

430 476 459

1.3 1.1 3.1

140 111 212

0.81 0.77 2.40

<1.0 <1.0 <1.0

99.6 98.8 113

<1.0 2.4 <1.0

<1.0 <1.0 <1.0

99.6 101 113

0.0127 0.0181 0.0259

<0.050 <0.050 <0.050

2.00 2.11 2.56

0.093 0.093 0.114

95.8 95.4 98.9

0.116 0.124 0.386

0.0022 0.0019 0.0052

0.098 0.086 0.114

0.0011 <0.0010 <0.0010

<0.0020 <0.0020 0.0035

23.9 24.7 33.4

2.56 2.61 3.06

2.45 2.49 3.02

-2.2 -2.3 -0.5

1.91 1.71 1.08

1.85 1.72 1.19

0.0138 0.0122 0.0262

<0.00010 <0.00010 <0.00010

0.00036 0.00039 0.00041

0.0408 0.0400 0.0514

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 0.0056

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157230 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

WATER

WS WS WS WS WS
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_T4U3_WS_20
180829-0930_FB-

HG

RG_TNS1_WS_20
180829-1130

RG_TNS1_WS_20
180829-1130_FB-

HG

RG_TNS2_WS_20
180829-1130

RG_TNS2_WS_20
180829-1130_FB-

HG

L2157230-6 L2157230-7 L2157230-8 L2157230-9 L2157230-10

09:30 11:30 11:30 11:30 11:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

243 276

121 128

8.43 8.28

387 415

1.5 3.1

222 231

1.12 2.61

<1.0 <1.0

97.4 110

5.2 <1.0

<1.0 <1.0

103 110

0.0073 0.0198

<0.050 <0.050

2.39 4.10

0.095 0.096

95.5 94.3

0.102 0.0368

0.0022 0.0012

0.086 <0.050

<0.0010 <0.0010

<0.0020 0.0041

26.5 31.5

2.68 2.97

2.56 2.80

-2.3 -3.0

1.14 0.99

1.22 1.08

0.0100 0.0329

<0.00010 <0.00010

0.00037 0.00049

0.0383 0.0381

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

WATER

WS WS WS WS WS
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_T4U1_WS_20
180829-0930

RG_T4U1_WS_20
180829-0930_FB-

HG

RG_T4U2_WS_20
180829-0930

RG_T4U2_WS_20
180829-0930_FB-

HG

RG_T4U3_WS_20
180829-0930

L2157230-1 L2157230-2 L2157230-3 L2157230-4 L2157230-5

09:30 09:30 09:30 09:30 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

31.1 31.8 37.3

<0.00010 <0.00010 0.00016

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

<0.010 <0.010 0.040

<0.000050 <0.000050 0.000080

0.0019 0.0020 0.0031

9.38 9.70 11.6

0.00123 0.00138 0.00778

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000677 0.000648 0.000798

<0.00050 <0.00050 <0.00050

0.484 0.489 0.545

1.15 1.15 2.16

1.15 1.23 1.96

<0.000010 <0.000010 <0.000010

2.66 2.74 3.23

0.122 0.124 0.149

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000726 0.000665 0.000789

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 0.0035

LAB LAB LAB

LAB LAB LAB

0.0044 0.0045 0.0034

<0.00010 <0.00010 <0.00010

0.00032 0.00033 0.00040

0.0398 0.0388 0.0502

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

31.1 31.7 37.9

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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11

WATER

WS WS WS WS WS
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_T4U3_WS_20
180829-0930_FB-

HG

RG_TNS1_WS_20
180829-1130

RG_TNS1_WS_20
180829-1130_FB-

HG

RG_TNS2_WS_20
180829-1130

RG_TNS2_WS_20
180829-1130_FB-

HG

L2157230-6 L2157230-7 L2157230-8 L2157230-9 L2157230-10

09:30 11:30 11:30 11:30 11:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

32.6 35.2

0.00011 0.00011

<0.10 <0.10

<0.00050 <0.00050

<0.010 0.051

<0.000050 0.000090

0.0020 0.0017

10.1 11.0

0.00099 0.00392

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000652 0.000679

<0.00050 <0.00050

0.506 0.569

1.07 0.229

1.14 1.85

<0.000010 <0.000010

3.06 5.17

0.131 0.156

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000689 0.000777

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

0.0037 0.0041

<0.00010 <0.00010

0.00034 0.00044

0.0390 0.0371

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

32.0 33.6

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

WS WS WS WS WS
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_T4U1_WS_20
180829-0930

RG_T4U1_WS_20
180829-0930_FB-

HG

RG_T4U2_WS_20
180829-0930

RG_T4U2_WS_20
180829-0930_FB-

HG

RG_T4U3_WS_20
180829-0930

L2157230-1 L2157230-2 L2157230-3 L2157230-4 L2157230-5

09:30 09:30 09:30 09:30 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0019 0.0018 0.0029

9.33 9.42 11.8

<0.00010 <0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.000623 0.000609 0.000819

<0.00050 <0.00050 <0.00050

0.520 0.514 0.590

1.01 1.00 2.11

1.16 1.20 1.84

<0.000010 <0.000010 <0.000010

2.67 2.83 3.45

0.118 0.117 0.151

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000663 0.000670 0.000809

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_T4U3_WS_20
180829-0930_FB-

HG

RG_TNS1_WS_20
180829-1130

RG_TNS1_WS_20
180829-1130_FB-

HG

RG_TNS2_WS_20
180829-1130

RG_TNS2_WS_20
180829-1130_FB-

HG

L2157230-6 L2157230-7 L2157230-8 L2157230-9 L2157230-10

09:30 11:30 11:30 11:30 11:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0018 0.0015

9.84 10.8

<0.00010 <0.00010

<0.0000050 <0.0000050

0.000655 0.000691

<0.00050 <0.00050

0.535 0.575

1.04 0.204

1.06 1.86

<0.000010 <0.000010

3.22 5.12

0.126 0.151

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000700 0.000760

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

05-JUN-19 13:05 (MT)

L2157230 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2157230-1, -3, -5, -7, -9
L2157230-1, -3, -5, -7, -9
L2157230-1, -3, -5, -7, -9
L2157230-1, -3, -5, -7, -9
L2157230-1, -3, -5, -7, -9
L2157230-1, -3, -5, -7, -9
L2157230-1, -3, -5, -7, -9
L2157230-1, -3, -5, -7, -9
L2157230-1, -3, -5, -7, -9
L2157230-1, -3, -5, -7, -9

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

Version: FINAL REV. 2
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P-T-L-COL-CL

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Phosphorus (P)-Total

pH by Meter (Automated)

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

APHA 4500-H pH Value

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

REGIONAL Koocanusa

Version: FINAL REV. 2
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

Water

Water

Water

Water

Water

R4205784

R4205790

R4200768

R4203396

R4205777

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

CRM

MB

DUP

LCS

MB

MS

LCS

MB

MS

DUP

LCS

MB

WG2870664-3

WG2870664-5

WG2870664-1

WG2870671-3

WG2870671-1

WG2867389-3

WG2867389-2

WG2867389-1

WG2867389-4

WG2867444-2

WG2867444-1

WG2867444-4

WG2870656-3

WG2870656-2

WG2870656-1

VA-ACY-CONTROL

L2157230-5

VA-ALK-TITR-CONTROL

L2157230-3

LF

L2157230-1

L2157230-1

L2157230-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

102.0

<1.0

1.5

97.5

<1.0

<0.000020

83.0

<0.000020

90.2

95.5

<0.000020

87.0

<0.050

102.5

08-SEP-18

08-SEP-18

08-SEP-18

09-SEP-18

09-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

07-SEP-18

07-SEP-18

N/A

N/A

N/A

20

20

20

85-115

85-115

80-120

70-130

80-120

70-130

85-115

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

2

1

0.00002

0.00002

RPD-NA

RPD-NA

RPD-NA

<1.0

<0.000020

<0.050
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Quality Control Report
Page 2 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-L-IC-N-VA

EC-PCT-VA

Water

Water

Water

Water

Water

R4205777

R4215207

R4216038

R4215207

R4216038

R4205777

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

WG2870656-1

WG2875706-2

WG2875706-1

WG2876683-2

WG2876683-1

WG2875706-2

WG2875706-1

WG2876683-2

WG2876683-1

WG2870656-3

WG2870656-2

WG2870656-1

L2157230-1

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

<0.050

102.5

<0.50

98.6

<0.50

103.2

<0.50

109.6

<0.50

2.00

99.9

<0.10

07-SEP-18

12-SEP-18

12-SEP-18

13-SEP-18

13-SEP-18

12-SEP-18

12-SEP-18

13-SEP-18

13-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

0.2 20

80-120

80-120

80-120

80-120

90-110

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

0.05

0.5

0.5

0.5

0.5

0.1

2.00
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Quality Control Report
Page 3 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4205784

R4205777

R4203031

R4204226

R4200768

Batch

Batch

Batch

Batch

Batch

CRM

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

DUP

WG2870664-4

WG2870664-1

WG2870656-3

WG2870656-2

WG2870656-1

WG2867841-2

WG2867841-1

WG2869430-3

WG2869430-2

WG2869430-1

WG2867389-3

VA-EC-PCT-CONTROL

L2157230-1

LF

L2157230-1

L2157230-3

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

99.6

<2.0

0.092

100.5

<0.020

99.7

<0.0000050

<0.00050

106.0

<0.00050

0.0048

<0.00010

0.00032

0.0400

<0.000050

<0.010

<0.0000050

31.6

08-SEP-18

08-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

05-SEP-18

05-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

1.5

N/A

6.4

N/A

3.4

3.1

N/A

N/A

N/A

0.2

20

20

20

20

20

20

20

20

20

20

90-110

90-110

80-120

80-120

%

uS/cm

mg/L

%

mg/L

%

mg/L

ug/L

%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

2

0.02

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.093

<0.00050

0.0045

<0.00010

0.00033

0.0388

<0.000050

<0.010

<0.0000050

31.7
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Quality Control Report
Page 4 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4200768Batch
DUP

LCS

WG2867389-3

WG2867389-2

L2157230-3
Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

<0.00010

<0.00010

<0.00050

<0.000050

0.0019

9.55

<0.00010

0.000669

<0.00050

0.534

<0.000010

2.83

0.121

<0.000010

<0.00010

<0.010

0.000670

<0.00050

<0.0010

95.0

97.7

100.4

91.3

92.4

89.6

93.1

89.9

93.1

93.8

91.3

97.3

94.5

83.6

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

N/A

N/A

N/A

N/A

4.8

1.4

N/A

9.3

N/A

3.7

N/A

0.1

3.2

N/A

N/A

N/A

0.1

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00010

<0.00010

<0.00050

<0.000050

0.0018

9.42

<0.00010

0.000609

<0.00050

0.514

<0.000010

2.83

0.117

<0.000010

<0.00010

<0.010

0.000670

<0.00050

<0.0010
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Quality Control Report
Page 5 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4200768Batch
LCS

MB

WG2867389-2

WG2867389-1 LF

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

94.0

95.8

93.3

92.2

95.5

97.4

96.5

94.4

97.3

91.8

95.4

97.1

93.3

96.9

94.3

92.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005
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Quality Control Report
Page 6 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4200768Batch
MB

MS

WG2867389-1

WG2867389-4

LF

L2157230-1

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

98.6

100.2

99.7

N/A

94.7

92.8

96.3

N/A

93.8

94.5

92.2

91.1

96.8

89.4

N/A

96.2

94.7

91.4

94.3

102.6

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

14



Quality Control Report
Page 7 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4200768

R4203410

R4203396

Batch

Batch

Batch

MS

DUP

LCS

WG2867389-4

WG2867389-3

WG2867444-2

L2157230-1

L2157230-3

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Iron (Fe)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

99.0

99.0

N/A

N/A

100.1

96.1

96.8

100.6

94.6

91.2

<0.010

0.000953

1.22

100.6

96.0

101.7

92.3

93.4

93.6

96.4

92.6

94.9

94.4

92.8

98.0

94.6

93.8

98.8

96.1

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

N/A

4.8

1.3

20

20

20

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

RPD-NA<0.010

0.00100

1.20
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Quality Control Report
Page 8 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4203396Batch
LCS

MB

WG2867444-2

WG2867444-1

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

96.7

93.0

95.3

101.5

103.4

92.9

97.7

96.8

94.0

100.8

97.4

100.9

96.4

89.2

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 9 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4203396Batch
MB

MS

WG2867444-1

WG2867444-4 L2157230-1

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

87.4

92.9

92.4

N/A

88.4

85.0

92.8

N/A

87.9

88.7

88.0

90.2

88.6

84.2

N/A

87.8

86.2

87.7

86.6

97.3

87.8

94.3

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 10 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

P-T-L-COL-CL

Water

Water

Water

Water

Water

Water

R4203396

R4215488

R4205777

R4205777

R4207627

Batch

Batch

Batch

Batch

Batch

MS

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

CRM

WG2867444-4

WG2875984-2

WG2875984-1

WG2870656-3

WG2870656-2

WG2870656-1

WG2870656-3

WG2870656-2

WG2870656-1

WG2872339-9

L2157230-1

L2157230-1

L2157230-1

CL-ORP

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

N/A

N/A

89.0

93.4

88.6

91.4

89.2

81.9

101.5

<0.0050

0.0022

99.7

<0.0010

0.116

100.5

<0.0050

227

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

13-SEP-18

13-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

10-SEP-18

1.2

0.0

20

20

-

-

70-130

70-130

70-130

70-130

70-130

70-130

85-115

90-110

90-110

210-230

%

%

%

%

%

%

%

%

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

mV

MS-B

MS-B

0.005

0.001

0.005

0.0022

0.116
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Quality Control Report
Page 11 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-L-COL-CL

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

R4218310

R4205784

R4196670

R4205777

R4202808

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

LCS

MB

DUP

LCS

MB

DUP

LCS

LCS

MB

MB

WG2879315-2

WG2879315-1

WG2870664-2

WG2866156-22

WG2866156-21

WG2870656-3

WG2870656-2

WG2870656-1

WG2866943-12

WG2866943-11

WG2866943-8

WG2866943-10

WG2866943-7

VA-PH7-BUF

L2157230-1

L2157230-7

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

95.8

<0.0020

6.94

96.6

<0.0010

23.9

100.8

<0.30

215

97.7

102.2

<10

<10

17-SEP-18

17-SEP-18

08-SEP-18

01-SEP-18

01-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

0.0

3.2

20

20

80-120

6.9-7.1

80-120

90-110

85-115

85-115

%

mg/L

pH

%

mg/L

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

0.002

0.001

0.3

10

10

23.9

222
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Quality Control Report
Page 12 ofReport Date: 05-JUN-19Workorder: L2157230

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4207713

R4202812

R4200147

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2870103-15

WG2870103-13

WG2867552-11

WG2867552-10

WG2866363-11

WG2866363-10

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

95.1

<0.050

95.8

<1.0

98.0

<0.10

09-SEP-18

09-SEP-18

04-SEP-18

04-SEP-18

01-SEP-18

01-SEP-18

75-125

85-115

85-115

%

mg/L

%

mg/L

%

NTU

0.05

1

0.1
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Quality Control Report
Page 13 ofReport Date: 05-JUN-19Workorder: L2157230

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 14 ofReport Date: 05-JUN-19Workorder: L2157230

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
3
5
7
9

1
3
5
7
9

1
3
5
7
9

1
3
5
7
9

29-AUG-18 09:30
29-AUG-18 09:30
29-AUG-18 09:30
29-AUG-18 11:30
29-AUG-18 11:30

29-AUG-18 09:30
29-AUG-18 09:30
29-AUG-18 09:30
29-AUG-18 11:30
29-AUG-18 11:30

29-AUG-18 09:30
29-AUG-18 09:30
29-AUG-18 09:30
29-AUG-18 11:30
29-AUG-18 11:30

29-AUG-18 09:30
29-AUG-18 09:30
29-AUG-18 09:30
29-AUG-18 11:30
29-AUG-18 11:30

10-SEP-18 00:00
10-SEP-18 00:00
10-SEP-18 00:00
10-SEP-18 00:00
10-SEP-18 00:00

09-SEP-18 11:11
09-SEP-18 11:11
09-SEP-18 11:11
09-SEP-18 11:11
09-SEP-18 11:11

07-SEP-18 13:12
07-SEP-18 13:12
07-SEP-18 13:12
07-SEP-18 13:12
07-SEP-18 13:12

07-SEP-18 13:12
07-SEP-18 13:12
07-SEP-18 13:12
07-SEP-18 13:12
07-SEP-18 13:12

0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25

3
3
3
3
3

3
3
3
3
3

278
278
278
276
276

266
266
266
264
264

9
9
9
9
9

9
9
9
9
9

Oxidation redution potential by elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTL
EHTL
EHTL
EHT
EHT

EHTL
EHTL
EHTL
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2157230 were received on 31-AUG-18 11:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

hours
hours
hours
hours
hours

days
days
days
days
days

days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

31-AUG-18

Lab Work Order #: L2157237

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
21-SEP-18 13:36 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

Samples L2157237-1, -3, -5, -7 and -9 exceeded hold time for Nitrite and Nitrate prior 
analysis.

Comments: 

REGIONAL KOOCANUSAJob Reference: 
VPO00563596Project P.O. #: 

REGIONAL KoocanusaC of C Numbers:
Legal Site Desc: 



21-SEP-18 13:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157237 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18

RG_GCU1_WS_20
180830-0930

RG_GCU1_WS_20
180830-0930_FB-

HG

RG_GCU2_WS_20
180830-0930

RG_GCU2_WS_20
180830-0930_FB-

HG

RG_GCU3_WS_20
180830-0930

L2157237-1 L2157237-2 L2157237-3 L2157237-4 L2157237-5

09:30 09:30 09:30 09:30 09:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

234 232 265

114 117 132

8.40 8.42 8.23

448 414 478

1.5 1.3 1.3

149 152 169

0.94 1.15 2.25

<1.0 <1.0 <1.0

97.0 96.1 111

4.0 4.6 <1.0

<1.0 <1.0 <1.0

101 101 111

0.0229 0.0166 0.0216

<0.050 <0.050 <0.050

1.92 1.96 2.93

0.090 0.090 0.103

93.9 96.4 95.6

0.114 0.117 0.222

0.0022 0.0022 0.0044

0.081 0.130 0.082

0.0018 0.0018 <0.0010

0.0028 <0.0020 0.0032

23.0 23.4 30.4

2.57 2.57 2.96

2.41 2.47 2.83

-3.2 -1.8 -2.2

1.63 1.70 1.20

1.46 1.43 1.02

0.0104 0.0113 0.0225

<0.00010 <0.00010 <0.00010

0.00036 0.00034 0.00043

0.0405 0.0391 0.0437

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC



21-SEP-18 13:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157237 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18

RG_GCU3_WS_20
180830-0930_FB-

HG

RG_ERU3_WS_20
180830-0930

RG_ERU3_WS_20
180830-0930_FB-

HG

RG_ERU2_WS_20
180830-0915

RG_ERU2_WS_20
180830-0915_FB-

HG

L2157237-6 L2157237-7 L2157237-8 L2157237-9 L2157237-10

09:30 09:30 09:30 09:15 09:15

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

280 240

131 120

8.30 8.33

433 442

2.6 1.1

178 156

2.02 0.97

<1.0 <1.0

115 98.3

<1.0 3.4

<1.0 <1.0

115 102

0.0204 0.0207

<0.050 <0.050

3.87 2.14

0.092 0.094

92.7 96.5

0.0463 0.119

0.0014 0.0021

0.055 0.117

0.0013 0.0015

<0.0020 <0.0020

31.5 25.2

3.07 2.63

2.85 2.54

-3.8 -1.8

0.98 1.53

0.97 1.33

0.0220 0.0119

<0.00010 <0.00010

0.00047 0.00035

0.0385 0.0386

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC



21-SEP-18 13:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157237 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18

RG_GCU1_WS_20
180830-0930

RG_GCU1_WS_20
180830-0930_FB-

HG

RG_GCU2_WS_20
180830-0930

RG_GCU2_WS_20
180830-0930_FB-

HG

RG_GCU3_WS_20
180830-0930

L2157237-1 L2157237-2 L2157237-3 L2157237-4 L2157237-5

09:30 09:30 09:30 09:30 09:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

31.6 31.7 37.1

0.00014 <0.00010 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

0.013 <0.010 0.026

<0.000050 <0.000050 0.000106

0.0018 0.0018 0.0022

9.26 9.09 10.9

0.00115 0.00117 0.00400

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000641 0.000647 0.000735

<0.00050 <0.00050 <0.00050

0.491 0.477 0.545

1.06 1.10 1.11

1.22 1.21 1.85

<0.000010 <0.000010 <0.000010

2.43 2.43 3.59

0.116 0.115 0.142

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000666 0.000673 0.000763

<0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

0.0043 0.0042 0.0031

<0.00010 <0.00010 <0.00010

0.00037 0.00035 0.00043

0.0406 0.0408 0.0441

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

30.5 31.8 34.9

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18

RG_GCU3_WS_20
180830-0930_FB-

HG

RG_ERU3_WS_20
180830-0930

RG_ERU3_WS_20
180830-0930_FB-

HG

RG_ERU2_WS_20
180830-0915

RG_ERU2_WS_20
180830-0915_FB-

HG

L2157237-6 L2157237-7 L2157237-8 L2157237-9 L2157237-10

09:30 09:30 09:30 09:15 09:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

35.9 32.3

0.00011 0.00011

<0.10 <0.10

<0.00050 <0.00050

0.032 0.021

0.000065 <0.000050

0.0016 0.0018

10.7 9.30

0.00372 0.00131

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000756 0.000702

<0.00050 <0.00050

0.564 0.490

0.309 1.11

1.74 1.09

<0.000010 <0.000010

4.61 2.63

0.151 0.121

<0.000010 <0.000010

<0.00010 0.00033

<0.010 <0.010

0.000766 0.000682

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

0.0040 0.0040

<0.00010 <0.00010

0.00045 0.00034

0.0385 0.0397

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

34.7 32.2

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18

RG_GCU1_WS_20
180830-0930

RG_GCU1_WS_20
180830-0930_FB-

HG

RG_GCU2_WS_20
180830-0930

RG_GCU2_WS_20
180830-0930_FB-

HG

RG_GCU3_WS_20
180830-0930

L2157237-1 L2157237-2 L2157237-3 L2157237-4 L2157237-5

09:30 09:30 09:30 09:30 09:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050

0.0017 0.0017 0.0021

9.19 9.24 11.0

<0.00010 <0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.000642 0.000632 0.000762

<0.00050 <0.00050 <0.00050

0.505 0.505 0.567

0.920 1.09 1.06

1.22 1.18 1.95

<0.000010 <0.000010 <0.000010

2.63 2.62 3.81

0.113 0.114 0.141

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000662 0.000671 0.000756

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18 30-AUG-18

RG_GCU3_WS_20
180830-0930_FB-

HG

RG_ERU3_WS_20
180830-0930

RG_ERU3_WS_20
180830-0930_FB-

HG

RG_ERU2_WS_20
180830-0915

RG_ERU2_WS_20
180830-0915_FB-

HG

L2157237-6 L2157237-7 L2157237-8 L2157237-9 L2157237-10

09:30 09:30 09:30 09:15 09:15

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0015 0.0018

10.8 9.64

0.00013 <0.00010

<0.0000050 <0.0000050

0.000897 0.000654

<0.00050 <0.00050

0.593 0.515

0.316 1.10

1.68 1.16

<0.000010 <0.000010

4.85 2.89

0.147 0.121

<0.000010 <0.000010

<0.00010 0.00032

<0.010 <0.010

0.000772 0.000700

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MB-LOR

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC and dissolved metals to be filtered and preserved in lab; filter code 
added

Description Qualifier      

Description       Qualifier      

21-SEP-18 13:36 (MT)

L2157237 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9
L2157237-1, -3, -5, -7, -9

Manganese (Mn)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Arsenic (As)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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C-TOT-ORG-LOW-CL

CL-L-IC-N-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-VA

Total Organic Carbon

Chloride in Water by IC (Low Level)

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Version: FINAL   
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NO3-L-IC-N-VA

ORP-CL

P-T-L-COL-CL

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH by Meter (Automated)

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids by Grav. (1 mg/L)

Turbidity

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500-H pH Value

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2540D

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REGIONAL Koocanusa

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

Water

Water

Water

Water

Water

R4205784

R4214521

R4205790

R4211237

R4200768

R4201797

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

CRM

MB

CRM

DUP

MB

CRM

MB

LCS

MB

LCS

MB

WG2870664-3

WG2870664-1

WG2872644-3

WG2872644-1

WG2870671-3

WG2870671-5

WG2870671-1

WG2872116-3

WG2872116-1

WG2867389-2

WG2867389-1

WG2867375-2

WG2867375-1

VA-ACY-CONTROL

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

L2157237-5

VA-ALK-TITR-CONTROL

LF

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

102.0

1.5

101.8

1.4

97.5

111

<1.0

101.5

<1.0

83.0

<0.000020

94.4

<0.000020

08-SEP-18

08-SEP-18

12-SEP-18

12-SEP-18

09-SEP-18

09-SEP-18

09-SEP-18

11-SEP-18

11-SEP-18

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

0.5 20

85-115

85-115

85-115

85-115

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

2

2

1

1

0.00002

0.00002

111

12



Quality Control Report
Page 2 ofReport Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-VA

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-L-IC-N-VA

Water

Water

Water

Water

R4205777

R4214491

R4216038

R4216038

R4205777

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

MS

WG2870656-2

WG2870656-1

WG2870656-4

WG2872646-2

WG2872646-1

WG2876683-3

WG2876683-2

WG2876683-1

WG2876683-4

WG2876683-3

WG2876683-2

WG2876683-1

WG2876683-4

WG2870656-2

WG2870656-1

WG2870656-4

L2157237-3

L2157237-3

L2157237-3

L2157237-3

L2157237-3

L2157237-3

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

102.5

<0.050

102.7

106.4

<0.050

1.53

98.6

<0.50

105.9

1.34

109.6

<0.50

97.3

99.9

<0.10

07-SEP-18

07-SEP-18

07-SEP-18

11-SEP-18

11-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

13-SEP-18

07-SEP-18

07-SEP-18

11

6.5

20

20

85-115

75-125

85-115

80-120

70-130

80-120

70-130

90-110

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

0.05

0.05

0.5

0.5

0.1

1.70

1.43

12



Quality Control Report
Page 3 ofReport Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

R4205777

R4214491

R4205784

R4214521

R4205777

R4214491

R4203031

Batch

Batch

Batch

Batch

Batch

Batch

Batch

MS

LCS

MB

CRM

MB

CRM

MB

LCS

MB

MS

LCS

MB

LCS

MB

WG2870656-4

WG2872646-2

WG2872646-1

WG2870664-4

WG2870664-1

WG2872644-4

WG2872644-1

WG2870656-2

WG2870656-1

WG2870656-4

WG2872646-2

WG2872646-1

WG2867841-2

WG2867841-1

L2157237-3

VA-EC-PCT-CONTROL

VA-EC-PCT-CONTROL

L2157237-3

LF

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

98.7

104.2

<0.10

99.6

<2.0

101.2

<2.0

100.5

<0.020

99.1

101.6

<0.020

99.7

<0.0000050

07-SEP-18

11-SEP-18

11-SEP-18

08-SEP-18

08-SEP-18

12-SEP-18

12-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

11-SEP-18

11-SEP-18

05-SEP-18

05-SEP-18

75-125

90-110

90-110

90-110

90-110

75-125

90-110

80-120

%

%

mg/L

%

uS/cm

%

uS/cm

%

mg/L

%

%

mg/L

%

mg/L

0.1

2

2

0.02

0.02

0.000005

12



Quality Control Report
Page 4 ofReport Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

R4204226

R4200768

Batch

Batch

LCS

MB

MS

LCS

WG2869430-2

WG2869430-1

WG2869430-4

WG2867389-2

L2157237-1

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

106.0

<0.00050

88.7

95.0

97.7

100.4

91.3

92.4

89.6

93.1

89.9

93.1

93.8

91.3

97.3

94.5

83.6

94.0

95.8

93.3

92.2

95.5

97.4

96.5

94.4

97.3

91.8

95.4

97.1

93.3

06-SEP-18

06-SEP-18

06-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

12



Quality Control Report
Page 5 ofReport Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4200768Batch
LCS

MB

WG2867389-2

WG2867389-1 LF

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

96.9

94.3

92.3

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

04-SEP-18

80-120

80-120

80-120

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

12



Quality Control Report
Page 6 ofReport Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4201797Batch
LCS

MB

WG2867375-2

WG2867375-1

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

92.5

95.9

92.9

91.9

92.9

88.0

93.8

92.7

95.1

93.3

93.5

94.8

96.5

91.3

92.6

92.1

94.7

91.8

91.6

93.3

92.9

92.5

93.0

91.3

93.6

96.2

90.0

102.3

94.8

91.6

<0.0030

<0.00010

<0.00010

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

12



Quality Control Report
Page 7 ofReport Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-VA

Water

Water

Water

R4201797

R4215488

Batch

Batch

MB

LCS

MB

WG2867375-1

WG2875984-2

WG2875984-1

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

0.00013

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

101.5

<0.0050

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

13-SEP-18

13-SEP-18

85-115

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

MB-LOR

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

12



Quality Control Report
Page 8 ofReport Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-CL

P-T-L-COL-CL

PH-PCT-VA

Water

Water

Water

Water

Water

R4205777

R4214491

R4205777

R4214491

R4207627

R4218310

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

LCS

MB

MS

LCS

MB

CRM

LCS

MB

WG2870656-2

WG2870656-1

WG2870656-4

WG2872646-2

WG2872646-1

WG2870656-2

WG2870656-1

WG2870656-4

WG2872646-2

WG2872646-1

WG2872339-9

WG2879315-2

WG2879315-1

L2157237-3

L2157237-3

CL-ORP

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

99.7

<0.0010

97.1

100.9

<0.0010

100.5

<0.0050

99.2

104.4

<0.0050

227

95.8

<0.0020

07-SEP-18

07-SEP-18

07-SEP-18

11-SEP-18

11-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

11-SEP-18

11-SEP-18

10-SEP-18

17-SEP-18

17-SEP-18

90-110

75-125

90-110

90-110

75-125

90-110

210-230

80-120

%

mg/L

%

%

mg/L

%

mg/L

%

%

mg/L

mV

%

mg/L

0.001

0.001

0.005

0.005

0.002

12



Quality Control Report
Page 9 ofReport Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-PCT-VA

PO4-DO-L-COL-CL

SO4-IC-N-VA

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4205784

R4214521

R4196670

R4205777

R4214491

R4203973

Batch

Batch

Batch

Batch

Batch

Batch

CRM

CRM

LCS

LCS

MB

MB

LCS

MB

MS

LCS

MB

LCS

MB

WG2870664-2

WG2872644-2

WG2866156-22

WG2866156-26

WG2866156-21

WG2866156-25

WG2870656-2

WG2870656-1

WG2870656-4

WG2872646-2

WG2872646-1

WG2868271-9

WG2868271-7

VA-PH7-BUF

VA-PH7-BUF

L2157237-3

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

6.94

7.00

96.6

88.2

<0.0010

<0.0010

100.8

<0.30

97.8

104.9

<0.30

96.1

<10

08-SEP-18

12-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

01-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

11-SEP-18

11-SEP-18

05-SEP-18

05-SEP-18

6.9-7.1

6.9-7.1

80-120

80-120

90-110

75-125

90-110

85-115

pH

pH

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

0.001

0.001

0.3

0.3

10

12



Quality Control Report
Page 10 ofReport Date: 21-SEP-18Workorder: L2157237

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TSS-LOW-VA

TURBIDITY-CL

Water

Water

Water

Water

R4207713

R4203976

R4203669

R4202009

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

LCS

MB

LCS

MB

WG2870103-16

WG2870103-15

WG2870103-13

WG2870103-14

WG2868851-8

WG2868851-7

WG2867937-2

WG2867937-1

WG2866714-2

WG2866714-1

L2157237-7

L2157237-7

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

0.059

95.1

<0.050

99.4

95.1

<1.0

105.6

<1.0

97.5

<0.10

09-SEP-18

09-SEP-18

09-SEP-18

09-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

02-SEP-18

02-SEP-18

7.0 20

75-125

70-130

85-115

85-115

85-115

mg/L

%

mg/L

%

%

mg/L

%

mg/L

%

NTU

0.05

1

1

0.1

0.055

12



Quality Control Report
Page 11 ofReport Date: 21-SEP-18Workorder: L2157237

Sample Parameter Qualifier Definitions:

Description Qualifier      

MB-LOR Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank 
level.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

12



Quality Control Report
Page 12 ofReport Date: 21-SEP-18Workorder: L2157237

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
3
5
7
9

1
3
5
7
9

1
3
5
7
9

1
3
5
7
9

30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:15

30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:15

30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:15

30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:30
30-AUG-18 09:15

10-SEP-18 00:00
10-SEP-18 00:00
10-SEP-18 00:00
10-SEP-18 00:00
10-SEP-18 00:00

09-SEP-18 11:11
09-SEP-18 11:11
09-SEP-18 11:11
12-SEP-18 14:06
09-SEP-18 11:11

07-SEP-18 13:12
07-SEP-18 13:12
07-SEP-18 13:12
11-SEP-18 07:05
07-SEP-18 13:12

07-SEP-18 13:12
07-SEP-18 13:12
07-SEP-18 13:12
11-SEP-18 07:05
07-SEP-18 13:12

0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25

3
3
3
3
3

3
3
3
3
3

254
254
254
254
255

242
242
242
317
242

8
8
8

12
8

8
8
8

12
8

Oxidation redution potential by elect.

pH by Meter (Automated)

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT
EHT
EHT
EHT
EHT

EHT
EHT
EHT
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2157237 were received on 31-AUG-18 10:40.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours

hours
hours
hours
hours
hours

days
days
days
days
days

days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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L2157301 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

12

SOIL

Sediment Sediment Sediment Sediment Sediment
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_TN_1_SED_20
180829-1515

RG_TN_2_SED_20
180829-1445

RG_TN_3_SED_20
180829-1130

RG_TN_4_SED_20
180829-1230

RG_TN_5_SED_20
180829-1400

L2157301-1 L2157301-2 L2157301-3 L2157301-4 L2157301-5

15:15 14:45 11:30 12:30 14:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

41.5 38.7 41.6 33.2 35.8

8.40 8.59 8.35 8.83 8.77

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 15.3 2.7

<1.0 6.7 2.0 29.6 28.0

30.1 29.5 34.1 19.4 26.8

57.1 52.1 53.8 28.0 35.0

12.5 11.6 10.1 7.4 7.4

Silt Silt Silt Sandy loam Silt loam

2.00 1.99 2.4 1.83 1.91

12100 12300 12100 9220 9860

0.29 0.30 0.34 0.26 0.29

7.13 6.77 7.23 6.33 6.76

71.1 71.7 73.8 57.3 59.5

0.37 0.35 0.37 0.27 0.32

<0.20 <0.20 <0.20 <0.20 <0.20

<5.0 <5.0 <5.0 <5.0 <5.0

0.176 0.171 0.202 0.144 0.138

106000 115000 103000 111000 114000

17.1 16.8 18.0 15.1 15.9

8.98 8.88 9.52 7.98 8.40

16.3 15.2 17.5 12.1 13.1

22000 21900 22500 19700 20900

16.5 15.5 18.0 14.2 14.7

25.1 24.5 24.5 20.1 22.5

22200 24600 23500 24900 26100

423 430 429 382 402

0.0196 0.0150 0.0202 0.0141 0.0126

0.58 0.61 0.65 0.55 0.59

18.9 19.0 20.2 16.8 17.9

617 641 675 633 682

800 740 800 610 630

<0.20 <0.20 0.23 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sampled Time
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12

SOIL

Sediment Sediment Sediment Sediment Sediment
28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18

RG_T4_1_SED_20
180828-1000

RG_T4_2_SED_20
180828-1200

RG_T4_3_SED_20
180828-1330

RG_T4_4_SED_20
180828-1430

RG_T4_5_SED_20
180828-1530

L2157301-6 L2157301-7 L2157301-8 L2157301-9 L2157301-10

10:00 12:00 13:30 14:30 15:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

40.0 42.3 41.0 43.3 39.2

8.53 8.42 8.42 8.43 8.49

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 2.2 1.9 2.9

19.4 18.5 21.6 14.8 16.0

60.8 62.2 58.8 62.8 61.2

19.7 19.1 17.2 20.5 19.8

Silt Silt Silt Silt Silt

2.15 2.19 2.20 2.2 1.94

10500 13200 12000 13500 13400

0.46 0.48 0.41 0.42 0.42

7.25 7.69 7.17 7.59 7.14

161 166 135 141 116

0.50 0.55 0.47 0.48 0.45

<0.20 <0.20 <0.20 <0.20 <0.20

5.0 <5.0 <5.0 <5.0 <5.0

0.586 0.573 0.486 0.462 0.336

117000 119000 115000 122000 120000

17.6 20.0 18.7 20.4 19.6

9.08 10.3 9.45 10.2 9.83

16.4 18.0 16.4 17.5 16.1

22200 24500 22800 24700 23900

14.0 15.4 15.0 15.9 15.8

24.1 26.1 24.2 25.6 24.8

24100 26700 24000 26200 24300

589 596 539 568 528

0.0323 0.0336 0.0286 0.0291 0.0208

1.03 1.01 0.94 0.94 0.85

22.4 24.8 22.5 23.9 22.0

912 979 812 830 734

950 1110 1020 1160 1010

0.61 0.53 0.47 0.51 0.40

0.11 0.11 <0.10 <0.10 <0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Version: FINAL REV. 2

12

SOIL

Sediment
28-AUG-18

RG_T4_4_SED_20
180828-1435

L2157301-11

14:35

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

42.3

8.45

<1.0

<1.0

<1.0

<1.0

<1.0

1.4

17.4

61.6

19.6

Silt

2.3

14700

0.44

8.24

142

0.50

0.21

<5.0

0.454

140000

21.8

11.2

19.2

26900

17.8

27.7

28400

629

0.0462

1.05

25.6

876

1110

0.52

<0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

Sediment Sediment Sediment Sediment Sediment
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_TN_1_SED_20
180829-1515

RG_TN_2_SED_20
180829-1445

RG_TN_3_SED_20
180829-1130

RG_TN_4_SED_20
180829-1230

RG_TN_5_SED_20
180829-1400

L2157301-1 L2157301-2 L2157301-3 L2157301-4 L2157301-5

15:15 14:45 11:30 12:30 14:00

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

81 84 89 81 82

238 250 229 231 237

<1000 <1000 <1000 <1000 <1000

0.087 0.078 0.085 0.066 0.067

<2.0 <2.0 <2.0 <2.0 <2.0

142 140 143 129 123

<0.50 <0.50 <0.50 <0.50 <0.50

0.794 0.729 0.881 0.582 0.576

13.4 13.4 13.9 12.0 12.5

69.4 66.9 73.6 61.8 64.0

<1.0 <1.0 1.5 1.3 1.4

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.022 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 0.011 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

94.4 91.6 85.2 73.8 82.5

103.9 104.2 105.8 101.4 104.4

92.6 88.9 80.5 69.6 79.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

Sediment Sediment Sediment Sediment Sediment
28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18

RG_T4_1_SED_20
180828-1000

RG_T4_2_SED_20
180828-1200

RG_T4_3_SED_20
180828-1330

RG_T4_4_SED_20
180828-1430

RG_T4_5_SED_20
180828-1530

L2157301-6 L2157301-7 L2157301-8 L2157301-9 L2157301-10

10:00 12:00 13:30 14:30 15:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

92 100 91 100 103

216 227 226 250 263

<1000 <1000 <1000 <1000 <1000

0.136 0.144 0.128 0.131 0.113

<2.0 <2.0 <2.0 <2.0 <2.0

54.8 76.9 84.1 99.6 102

<0.50 <0.50 <0.50 <0.50 <0.50

0.758 0.788 0.850 0.811 0.784

18.0 20.2 17.9 19.3 17.2

81.6 88.7 79.8 84.4 77.2

1.7 1.7 1.5 1.3 1.4

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

0.012 0.013 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.020 0.020 0.014 0.015 <0.010

0.013 0.013 <0.010 0.010 <0.010

<0.010 <0.010 <0.010 0.014 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.025 0.026 0.018 0.018 <0.010

<0.0050 <0.0050 <0.0050 0.0057 <0.0050

0.017 0.019 0.014 0.014 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.026 0.023 0.025 0.016 <0.010

0.047 0.041 0.040 0.030 0.016

0.019 0.016 0.014 0.010 <0.010

0.015 0.015 <0.010 0.011 <0.010

0.045 0.039 0.041 0.027 0.017

0.013 0.014 0.011 0.011 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

87.8 88.0 87.2 84.2 79.8

106.7 116.9 104.8 104.9 104.2

84.1 84.5 84.9 81.4 75.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description
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Sampled Date

Grouping Analyte

Sampled Time
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7PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

12

SOIL

Sediment
28-AUG-18

RG_T4_4_SED_20
180828-1435

L2157301-11

14:35

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

105

288

<1000

0.132

<2.0

101

<0.50

0.907

19.6

88.7

1.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

0.015

<0.010

<0.010

<0.010

0.015

<0.0050

0.013

<0.010

<0.010

0.019

0.029

0.013

0.011

0.028

<0.010

<0.010

90.4

109.9

89.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

12

SOIL

Sediment Sediment Sediment Sediment Sediment
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_TN_1_SED_20
180829-1515

RG_TN_2_SED_20
180829-1445

RG_TN_3_SED_20
180829-1130

RG_TN_4_SED_20
180829-1230

RG_TN_5_SED_20
180829-1400

L2157301-1 L2157301-2 L2157301-3 L2157301-4 L2157301-5

15:15 14:45 11:30 12:30 14:00

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

95.9 93.9 92.5 84.5 88.6

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 <0.15 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

12

SOIL

Sediment Sediment Sediment Sediment Sediment
28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18

RG_T4_1_SED_20
180828-1000

RG_T4_2_SED_20
180828-1200

RG_T4_3_SED_20
180828-1330

RG_T4_4_SED_20
180828-1430

RG_T4_5_SED_20
180828-1530

L2157301-6 L2157301-7 L2157301-8 L2157301-9 L2157301-10

10:00 12:00 13:30 14:30 15:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

94.7 94.7 91.4 90.2 87.7

<0.020 <0.020 <0.020 <0.020 <0.020

0.23 0.23 0.17 0.19 <0.15

Polycyclic 
Aromatic 
Hydrocarbons



05-JUN-19 14:47 (MT)

Sample ID 
Description

Client ID

Sampled Date
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

12

SOIL

Sediment
28-AUG-18

RG_T4_4_SED_20
180828-1435

L2157301-11

14:35

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

94.6

<0.020

0.17

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

MES Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).

Qualifiers for Individual Parameters Listed:

Description Qualifier      

05-JUN-19 14:47 (MT)

L2157301 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2157301-1, -10, -11, -2, -3, -4, -5, -6, -7, -8, -9Phosphorus (P) MES

QC Samples with Qualifiers & Comments:

Certified Reference Material

QC Type Description

12
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SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Koocanusa

Version: FINAL REV. 2

12



Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4207675

R4210968

R4205562

R4205816

R4204124

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

WG2869426-2

WG2869426-3

WG2869424-1

WG2869424-2

WG2869424-3

WG2867622-2

WG2867622-4

WG2867622-3

WG2868854-2

WG2868854-4

WG2868854-3

WG2869457-9

WG2869457-8

WG2869457-6

L2157301-6

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

97.8

<0.050

2.69

96.9

<0.050

106.5

101.0

<0.05

97.8

100.0

<0.05

109.2

103.0

<0.0050

10-SEP-18

10-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

1.4 20

80-120

80-120

80-120

90-110

80-120

90-110

70-130

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

0.05

0.05

0.05

0.05

0.005

2.73

11



Quality Control Report
Page 2 ofReport Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4204992Batch
CRM

LCS

WG2869457-9

WG2869457-8

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

129.0

120.4

122.1

114.7

117.4

98.6

3.4

121.6

122.7

118.6

119.5

114.1

120.0

117.5

120.3

127.0

127.8

128.8

117.3

130.2

110.0

0.36

0.24

109.4

109.1

0.131

1.2

121.8

0.18

103.2

116.7

116.2

0.8

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

MES
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Quality Control Report
Page 3 ofReport Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4204992Batch
LCS

MB

WG2869457-8

WG2869457-6

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

101.4

93.5

96.1

99.5

95.8

96.0

93.9

99.8

96.7

98.2

98.0

96.3

98.0

94.0

94.9

102.4

98.5

99.4

96.2

100.3

97.0

96.8

100.5

96.8

98.5

93.8

95.6

96.9

98.5

95.5

99.0

97.8

97.9

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 4 ofReport Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4204992Batch
MBWG2869457-6

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1
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Quality Control Report
Page 5 ofReport Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4201553

R4203606

R4204772

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

WG2867497-2

WG2867497-1

WG2868175-3

WG2868175-2

WG2868175-1

WG2870492-3

L2157301-3

L2157301-3

Moisture

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

105.3

<0.25

43.5

104.8

<0.25

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

4.4

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

90-110

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.25

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

41.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010
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Quality Control Report
Page 6 ofReport Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4204772Batch
LCS

LCS

WG2870492-1

WG2870492-5

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

95.2

91.4

103.3

92.6

95.2

93.6

95.9

103.3

99.1

104.9

101.1

101.4

90.1

95.2

100.4

105.7

95.7

95.7

107.1

94.5

91.3

97.4

83.0

82.3

99.9

85.0

100.4

98.9

100.7

100.6

105.4

113.0

110.8

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4204772Batch
LCS

MB

WG2870492-5

WG2870492-2

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

97.7

96.6

83.8

100.0

91.8

82.9

83.7

113.3

85.9

98.1

84.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 8 ofReport Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4204772Batch
MB

MB

MS

WG2870492-2

WG2870492-6

WG2870492-4 L2157301-4

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

102.6

106.0

102.4

123.2

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

82.5

84.7

83.1

113.0

81.0

77.0

100.9

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

50-150

50-150

50-150

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
Page 9 ofReport Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4204772

R4205885

R4205718

Batch

Batch

Batch

MS

DUP

DUP

WG2870492-4

WG2871863-2

WG2869283-1

L2157301-4

L2157301-1

L2157301-6

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

88.7

103.1

98.3

102.0

97.4

106.5

112.9

109.1

100.1

100.9

85.5

97.9

87.3

79.8

78.2

107.5

92.4

102.5

79.3

8.37

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

18.9

60.5

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

09-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

0.03

N/A

N/A

N/A

N/A

N/A

N/A

0.5

0.4

0.2

25

5

5

5

5

5

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

%

%

%

%

%

%

%

%

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

J

8.40

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

19.4

60.8
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Quality Control Report
Page 10 ofReport Date: 05-JUN-19Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4205718Batch
DUP

IRM

WG2869283-1

WG2869283-2

L2157301-6

2017-PSA

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

20.4

3.0

3.8

9.0

14.7

14.7

13.5

22.5

18.9

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

0.7 5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

J19.7
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Quality Control Report
Page 11 ofReport Date: 05-JUN-19Workorder: L2157301

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MES

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / 
Multi-Parameter Scan (considered acceptable as per OMOE & CCME).
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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11-MAY-18 12:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2089149 CONTD....

2PAGE of

Version: FINAL   

15

SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
27-APR-18 27-APR-18 27-APR-18 27-APR-18 28-APR-18

RG_SC_01_SS_20
180427-1300

RG_SC_02_SS_20
180427-1345

RG_SC_03_SS_20
180427-1430

RG_SC_04_SS_20
180427-1545

RG_SC_05_SS_20
180428-1230

L2089149-1 L2089149-2 L2089149-3 L2089149-4 L2089149-5

13:00 13:45 14:30 15:45 12:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

29.6 31.9 37.1 42.6 40.9

8.45 8.31 8.05 8.25 8.16

<1.0 1.3 2.8 1.4 <1.0

<1.0 <1.0 <1.0 1.8 <1.0

1.3 6.6 1.6 9.3 <1.0

3.7 11.1 5.2 22.7 3.0

25.0 2.6 8.1 7.7 <1.0

13.2 9.3 12.4 5.7 2.8

14.0 15.1 22.4 14.3 16.2

32.1 40.5 37.3 28.6 57.2

10.6 13.2 9.8 8.6 19.7

Sandy loam Silt loam Silt loam Sandy loam Silt

1.76 1.07 1.67 1.18 1.1

9820 9760 10500 10500 13000

0.23 0.24 0.36 0.29 0.30

4.73 4.53 6.09 5.70 5.68

61.3 70.5 68.9 71.5 97.0

0.33 0.34 0.38 0.41 0.46

<0.20 <0.20 0.22 <0.20 <0.20

<5.0 <5.0 <5.0 <5.0 <5.0

0.136 0.147 0.198 0.187 0.196

105000 107000 102000 105000 122000

14.0 14.6 15.3 16.0 18.0

6.97 6.97 7.63 7.98 9.09

10.9 10.6 13.4 13.2 14.7

18100 17900 19900 19200 22300

10.9 13.2 22.1 14.0 15.1

20.5 20.4 21.8 22.0 26.9

20300 20400 21700 20500 24000

376 422 447 435 530

0.0110 0.0120 0.0140 0.0148 0.0151

0.51 0.54 0.56 0.59 0.63

15.7 15.9 17.1 17.5 20.5

468 406 534 528 515

660 770 800 890 1150

<0.20 <0.20 0.22 0.20 0.21

<0.10 <0.10 <0.10 <0.10 <0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
27-APR-18 27-APR-18 27-APR-18 27-APR-18 27-APR-18

RG_ER_01_SS_20
180427-1200

RG_ER_02_SS_20
180427-1300

RG_ER_03_SS_20
180427-1310

RG_ER_04_SS_20
180427-1430

RG_ER_05_SS_20
180427-1530

L2089149-6 L2089149-7 L2089149-8 L2089149-9 L2089149-10

12:00 13:00 13:10 14:30 15:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

49.9 40.5 39.4 41.3 39.9

8.19 8.49 8.35 8.17 8.21

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 1.9 <1.0 <1.0 <1.0

<1.0 4.0 <1.0 1.3 1.2

<1.0 25.5 3.1 2.0 1.2

1.5 24.9 22.3 3.6 <1.0

7.7 16.5 28.1 3.9 1.4

22.6 11.8 20.8 16.3 19.7

50.8 12.0 21.1 52.7 56.2

15.7 3.2 4.6 19.2 18.0

Silt loam / Silt Loamy sand Sandy loam Silt loam Silt

1.83 1.98 1.99 1.90 1.7

11000 8260 7440 9830 12100

0.46 0.40 0.41 0.36 0.39

5.64 4.62 4.59 4.82 5.55

206 131 166 137 151

0.61 0.47 0.47 0.48 0.51

<0.20 <0.20 <0.20 <0.20 <0.20

6.9 5.8 5.4 <5.0 5.1

0.688 0.457 0.516 0.438 0.447

84200 55600 57700 91400 102000

16.3 11.5 11.8 14.9 16.6

7.33 4.46 4.75 7.07 7.97

15.1 8.91 9.94 13.4 14.9

17600 12900 12600 16900 19100

11.5 7.15 7.43 12.1 12.8

20.0 14.4 13.4 20.1 23.3

21100 13200 14600 19600 22000

502 264 310 457 525

0.0330 0.0214 0.0221 0.0265 0.0238

0.87 0.70 0.78 0.69 0.77

19.2 13.2 14.0 17.4 19.5

922 874 967 619 690

1650 1170 1160 1210 1390

0.96 0.56 0.65 0.52 0.64

0.13 <0.10 <0.10 <0.10 0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
27-APR-18 27-APR-18 27-APR-18 27-APR-18 28-APR-18

RG_GC_01_SS_20
180427-1245

RG_GC_02_SS_20
180427-1300

RG_GC_03_SS_20
180427-1315

RG_GC_03_SS_20
180427-1316

RG_GC_04_SS_20
180428-1330

L2089149-11 L2089149-12 L2089149-13 L2089149-14 L2089149-15

12:45 13:00 13:15 13:16 13:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

40.3 41.8 44.1 44.5 38.6

8.08 8.04 8.17 8.18 8.23

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.4 <1.0 <1.0 <1.0 <1.0

1.6 <1.0 4.7 <1.0 4.6

4.4 1.6 31.7 <1.0 25.2

25.6 20.4 27.5 11.5 29.8

51.7 57.2 28.0 63.1 33.2

15.1 20.1 6.3 24.9 6.3

Silt Silt loam Silt loam Silt loam Silt loam

1.76 1.69 1.28 1.20 1.66

11100 14200 9640 10100 14000

0.28 0.34 0.28 0.26 0.36

4.09 5.52 2.63 2.73 5.40

117 157 103 106 138

0.48 0.57 0.34 0.37 0.53

<0.20 0.21 <0.20 <0.20 0.21

<5.0 <5.0 <5.0 <5.0 <5.0

0.145 0.216 0.087 0.088 0.270

48300 76200 24900 27900 106000

12.8 16.9 10.3 10.7 18.5

7.51 8.74 6.81 6.65 9.28

12.5 15.2 10.4 9.98 15.3

17700 20700 15000 14900 22500

7.90 10.9 6.05 6.11 13.3

17.2 22.0 13.5 13.8 25.9

14100 17900 11800 12300 21100

460 601 246 253 556

0.0412 0.0347 0.0960 0.0286 0.0257

0.33 0.51 0.17 0.19 0.68

13.7 17.8 11.2 11.3 20.8

546 696 528 534 567

1170 1560 840 920 1640

0.38 0.38 0.22 <0.20 0.38

<0.10 <0.10 <0.10 <0.10 <0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT
28-APR-18

RG_GC_05_SS_20
180428-1345

L2089149-16

13:45

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

43.2

8.12

<1.0

<1.0

<1.0

<1.0

1.6

4.5

19.6

55.7

17.9

Silt

1.90

12900

0.31

5.20

135

0.51

<0.20

<5.0

0.164

51500

14.1

8.43

13.7

19900

8.93

19.0

16100

455

0.0388

0.35

15.6

637

1290

0.40

<0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
27-APR-18 27-APR-18 27-APR-18 27-APR-18 28-APR-18

RG_SC_01_SS_20
180427-1300

RG_SC_02_SS_20
180427-1345

RG_SC_03_SS_20
180427-1430

RG_SC_04_SS_20
180427-1545

RG_SC_05_SS_20
180428-1230

L2089149-1 L2089149-2 L2089149-3 L2089149-4 L2089149-5

13:00 13:45 14:30 15:45 12:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

100 152 97 108 118

257 252 220 204 306

<1000 <1000 <1000 <1000 <1000

0.067 0.066 0.080 0.089 0.086

<2.0 <2.0 <2.0 <2.0 <2.0

102 100 109 188 135

<0.50 <0.50 <0.50 <0.50 <0.50

0.552 0.519 0.586 0.679 0.731

11.5 11.5 12.9 13.6 14.6

47.7 52.4 61.7 59.5 63.6

1.5 1.6 1.7 1.6 1.9

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

67.4 63.4 72.6 64.5 70.4

86.2 88.3 85.6 76.7 93.2

63.8 61.0 69.3 60.4 66.4

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
27-APR-18 27-APR-18 27-APR-18 27-APR-18 27-APR-18

RG_ER_01_SS_20
180427-1200

RG_ER_02_SS_20
180427-1300

RG_ER_03_SS_20
180427-1310

RG_ER_04_SS_20
180427-1430

RG_ER_05_SS_20
180427-1530

L2089149-6 L2089149-7 L2089149-8 L2089149-9 L2089149-10

12:00 13:00 13:10 14:30 15:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

129 144 87 140 120

151 74.2 78.8 185 216

<1000 <1000 <1000 <1000 <1000

0.179 0.122 0.141 0.129 0.137

<2.0 <2.0 <2.0 <2.0 <2.0

65.8 33.6 39.1 72.6 76.7

<0.50 <0.50 <0.50 <0.50 <0.50

0.820 0.708 0.718 0.698 0.671

22.1 18.3 19.6 16.8 18.0

67.3 50.1 54.4 62.5 66.7

1.5 1.5 1.4 1.6 1.2

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 0.0054 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

0.0057 0.0071 0.0064 <0.0040 <0.0040

0.028 0.073 0.027 <0.010 <0.010

0.026 0.089 0.025 <0.010 <0.010

0.044 0.131 0.043 0.012 0.014

0.022 0.061 0.022 <0.010 <0.010

0.014 0.038 0.012 <0.010 <0.010

0.015 0.040 0.012 <0.010 <0.010

0.037 0.077 0.034 0.012 0.012

<0.0050 0.0143 <0.0050 <0.0050 <0.0050

0.033 0.040 0.029 <0.010 0.011

<0.010 <0.010 <0.010 <0.010 <0.010

0.013 0.040 0.012 <0.010 <0.010

0.030 0.032 0.036 0.014 0.013

0.051 0.054 0.060 0.026 0.025

0.021 0.027 0.025 0.011 0.011

0.019 0.037 0.018 0.013 <0.010

0.054 0.047 0.058 0.020 0.023

0.029 0.040 0.024 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

64.0 62.0 66.6 84.7 69.6

88.5 79.3 92.5 95.5 84.5

57.6 57.3 62.0 83.3 65.4

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
27-APR-18 27-APR-18 27-APR-18 27-APR-18 28-APR-18

RG_GC_01_SS_20
180427-1245

RG_GC_02_SS_20
180427-1300

RG_GC_03_SS_20
180427-1315

RG_GC_03_SS_20
180427-1316

RG_GC_04_SS_20
180428-1330

L2089149-11 L2089149-12 L2089149-13 L2089149-14 L2089149-15

12:45 13:00 13:15 13:16 13:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

103 157 58 64 157

151 141 32.0 39.8 233

<1000 <1000 <1000 <1000 <1000

0.077 0.112 0.058 0.058 0.122

<2.0 <2.0 <2.0 <2.0 <2.0

190 191 198 209 152

<0.50 <0.50 <0.50 <0.50 <0.50

0.623 0.769 0.596 0.593 0.766

14.5 18.4 12.5 13.0 18.1

32.9 47.3 21.7 23.1 62.6

1.5 2.2 1.8 1.7 2.2

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 0.011 0.016 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

68.6 64.8 67.8 67.2 65.7

89.4 80.9 91.5 89.3 89.2

64.4 61.5 63.9 63.9 62.7

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
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Client ID
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Grouping Analyte

Sampled Time
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SOIL

SEDIMENT
28-APR-18

RG_GC_05_SS_20
180428-1345

L2089149-16

13:45

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

109

93.6

<1000

0.084

<2.0

180

<0.50

0.641

15.5

37.9

1.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

76.6

90.4

73.8

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
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Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
27-APR-18 27-APR-18 27-APR-18 27-APR-18 28-APR-18

RG_SC_01_SS_20
180427-1300

RG_SC_02_SS_20
180427-1345

RG_SC_03_SS_20
180427-1430

RG_SC_04_SS_20
180427-1545

RG_SC_05_SS_20
180428-1230

L2089149-1 L2089149-2 L2089149-3 L2089149-4 L2089149-5

13:00 13:45 14:30 15:45 12:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

77.0 76.0 77.3 66.1 82.4

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 <0.15 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
27-APR-18 27-APR-18 27-APR-18 27-APR-18 27-APR-18

RG_ER_01_SS_20
180427-1200

RG_ER_02_SS_20
180427-1300

RG_ER_03_SS_20
180427-1310

RG_ER_04_SS_20
180427-1430

RG_ER_05_SS_20
180427-1530

L2089149-6 L2089149-7 L2089149-8 L2089149-9 L2089149-10

12:00 13:00 13:10 14:30 15:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

79.0 67.2 81.9 80.8 77.3

0.039 0.133 0.037 <0.020 <0.020

0.56 1.65 0.52 0.15 0.16

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
27-APR-18 27-APR-18 27-APR-18 27-APR-18 28-APR-18

RG_GC_01_SS_20
180427-1245

RG_GC_02_SS_20
180427-1300

RG_GC_03_SS_20
180427-1315

RG_GC_03_SS_20
180427-1316

RG_GC_04_SS_20
180428-1330

L2089149-11 L2089149-12 L2089149-13 L2089149-14 L2089149-15

12:45 13:00 13:15 13:16 13:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

82.4 68.9 79.8 76.5 71.5

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 <0.15 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2089149 CONTD....
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SOIL

SEDIMENT
28-APR-18

RG_GC_05_SS_20
180428-1345

L2089149-16

13:45

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

86.7

<0.020

<0.15

Polycyclic 
Aromatic 
Hydrocarbons
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

REP-2018-05-01

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Lee Wilm

Report Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4037981

R4038126

R4039234

R4039135

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

IRM

MB

CRM

DUP

LCS

MB

CRM

WG2765607-1

WG2765607-2

WG2765607-3

WG2765502-1

WG2765502-2

WG2765502-3

WG2768129-4

WG2768129-5

WG2768129-3

WG2768129-1

WG2768129-4

L2089149-8

L2089149-8

08-109_SOIL

TILL-1

L2089149-7

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

2.07

95.4

<0.050

3.98

93.8

<0.05

85.5

0.0210

82.4

<0.0050

107.9

107.7

102.7

106.0

107.2

102.2

6.4

115.8

104.5

105.5

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

2.3

0.8

1.7

20

20

40

80-120

80-120

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

%

%

%

%

%

%

%

mg/kg

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

0.05

0.05

0.005

2.02

4.01

0.0214

14



Quality Control Report
Page 2 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4039135Batch
CRM

DUP

WG2768129-4

WG2768129-5

TILL-1

L2089149-7

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

103.9

105.0

104.5

106.5

108.4

109.6

108.7

107.7

104.2

100.1

105.5

0.31

0.25

119.2

124.7

0.133

1.1

119.4

0.15

106.6

105.9

95.5

0.9

8190

0.42

4.98

145

0.48

<0.20

6.1

0.464

59100

12.5

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

0.9

4.9

7.4

11

3.0

N/A

5.5

1.7

6.1

7.9

40

30

30

40

30

30

30

30

30

30

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

RPD-NA

8260

0.40

4.62

131

0.47

<0.20

5.8

0.457

55600

11.5

14



Quality Control Report
Page 3 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4039135Batch
DUP

LCS

WG2768129-5

WG2768129-3

L2089149-7
Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

4.70

9.45

13500

7.46

15.2

13800

296

0.79

14.0

899

1240

0.60

<0.10

109

74.4

<1000

0.129

<2.0

39.9

<0.50

0.734

19.4

53.2

1.5

99.4

102.5

98.2

104.0

100.6

95.0

93.0

103.4

89.1

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

5.4

5.8

4.4

4.3

5.6

4.5

11

11

5.7

2.8

5.8

6.2

N/A

28

0.4

N/A

5.4

N/A

17

N/A

3.6

5.8

5.8

0.7

30

30

30

40

30

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

4.46

8.91

12900

7.15

14.4

13200

264

0.70

13.2

874

1170

0.56

<0.10

144

74.2

<1000

0.122

<2.0

33.6

<0.50

0.708

18.3

50.1

1.5
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Quality Control Report
Page 4 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4039135Batch
LCS

MB

WG2768129-3

WG2768129-1

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

96.5

97.8

96.7

98.5

94.0

97.8

102.1

98.4

96.8

96.4

95.9

99.4

99.96

97.4

98.3

87.7

91.5

100.6

107.0

95.5

96.1

100.3

86.6

94.8

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

14



Quality Control Report
Page 5 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4039135

R4038658

Batch

Batch

MB

LCS

MB

WG2768129-1

WG2767007-2

WG2767007-1

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

106.9

<0.25

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25
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Quality Control Report
Page 6 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4035894Batch
DUP

LCS

WG2766584-13

WG2766584-1

L2089149-1
Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

71.7

75.4

103.5

88.7

100.8

100.1

94.0

100.9

101.5

98.6

101.7

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010
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Quality Control Report
Page 7 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4035894Batch
LCS

LCS

LCS

WG2766584-1

WG2766584-10

WG2766584-15

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

97.7

94.4

77.8

83.9

70.2

69.7

71.3

106.0

80.4

96.8

78.7

77.7

79.0

104.6

95.9

110.5

120.9

112.7

97.5

113.0

109.0

99.7

98.7

91.6

85.6

94.8

75.4

75.0

73.8

116.7

86.3

95.5

83.2

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 8 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4035894Batch
LCS

MB

WG2766584-15

WG2766584-11

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

73.1

74.4

94.6

78.6

101.2

112.2

103.8

87.6

104.2

100.6

90.2

90.0

79.3

71.2

86.1

68.3

71.2

71.6

110.8

68.3

83.0

80.2

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

60-130

50-150

60-130

60-130

60-130

60-130

60-130

50-150

60-130

50-130

50-150

60-130

60-130

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 9 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4035894Batch
MB

MB

WG2766584-11

WG2766584-17

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

67.9

69.5

72.1

92.0

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 10 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4035894Batch
MB

MB

WG2766584-17

WG2766584-2

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

<0.010

<0.010

<0.010

<0.010

76.0

76.2

80.4

92.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

78.8

79.9

86.3

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

09-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

07-MAY-18

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130
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Quality Control Report
Page 11 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4035894Batch
MB

MB

MS

WG2766584-2

WG2766584-7

WG2766584-16 L2089149-2

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

87.0

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

97.9

97.6

90.5

98.3

65.4

69.1

90.5

78.9

99.1

106.7

07-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

50-150

50-150

50-150

50-150

50-150

50-150

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

50-150

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

50-150

60-130

50-150
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Quality Control Report
Page 12 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4035894

R4039107

R4038134

Batch

Batch

Batch

MS

DUP

IRM

DUP

IRM

WG2766584-16

WG2768503-2

WG2768503-1

WG2766112-1

WG2766112-2

L2089149-2

L2089149-8

SAL-STD9

L2089149-8

2017-PSA

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

100.6

85.4

99.7

97.1

90.0

86.1

79.1

70.0

80.3

62.9

65.6

62.6

106.4

71.8

83.4

69.9

8.37

7.94

<1.0

<1.0

<1.0

3.0

24.3

26.4

20.7

21.1

4.4

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

09-MAY-18

09-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

0.02

N/A

N/A

N/A

0.1

2.0

1.7

0.1

0.0

0.2

0.2

25

5

5

5

5

5

5

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

7.7-8.3

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

pH

%

%

%

%

%

%

%

%

%

J

RPD-NA

RPD-NA

RPD-NA

J

J

J

J

J

J

8.35

<1.0

<1.0

<1.0

3.1

22.3

28.1

20.8

21.1

4.6
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Quality Control Report
Page 13 ofReport Date: 11-MAY-18Workorder: L2089149

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4038134Batch
IRMWG2766112-2 2017-PSA

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

2.6

3.7

10.1

14.0

12.7

14.8

23.2

19.0

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

08-MAY-18

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

14



Quality Control Report
Page 14 ofReport Date: 11-MAY-18Workorder: L2089149

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157301 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

Sediment Sediment Sediment Sediment Sediment
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_TN_1_SED_20
180829-1515

RG_TN_2_SED_20
180829-1445

RG_TN_3_SED_20
180829-1130

RG_TN_4_SED_20
180829-1230

RG_TN_5_SED_20
180829-1400

L2157301-1 L2157301-2 L2157301-3 L2157301-4 L2157301-5

15:15 14:45 11:30 12:30 14:00

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

41.5 38.7 41.6 33.2 35.8

8.40 8.59 8.35 8.83 8.77

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 15.3 2.7

<1.0 6.7 2.0 29.6 28.0

30.1 29.5 34.1 19.4 26.8

57.1 52.1 53.8 28.0 35.0

12.5 11.6 10.1 7.4 7.4

Silt Silt Silt Sandy loam Silt loam

2.00 1.99 2.4 1.83 1.91

12100 12300 12100 9220 9860

0.29 0.30 0.34 0.26 0.29

7.13 6.77 7.23 6.33 6.76

71.1 71.7 73.8 57.3 59.5

0.37 0.35 0.37 0.27 0.32

<0.20 <0.20 <0.20 <0.20 <0.20

<5.0 <5.0 <5.0 <5.0 <5.0

0.176 0.171 0.202 0.144 0.138

106000 115000 103000 111000 114000

17.1 16.8 18.0 15.1 15.9

8.98 8.88 9.52 7.98 8.40

16.3 15.2 17.5 12.1 13.1

22000 21900 22500 19700 20900

16.5 15.5 18.0 14.2 14.7

25.1 24.5 24.5 20.1 22.5

22200 24600 23500 24900 26100

423 430 429 382 402

0.0196 0.0150 0.0202 0.0141 0.0126

0.58 0.61 0.65 0.55 0.59

18.9 19.0 20.2 16.8 17.9

617 641 675 633 682

800 740 800 610 630

<0.20 <0.20 0.23 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals



11-SEP-18 13:59 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157301 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

Sediment Sediment Sediment Sediment Sediment
28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18

RG_T4_1_SED_20
180828-1000

RG_T4_2_SED_20
180828-1200

RG_T4_3_SED_20
180828-1330

RG_T4_4_SED_20
180828-1430

RG_T4_5_SED_20
180828-1530

L2157301-6 L2157301-7 L2157301-8 L2157301-9 L2157301-10

10:00 12:00 13:30 14:30 15:30

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

40.0 42.3 41.0 43.3 39.2

8.53 8.42 8.42 8.43 8.49

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 2.2 1.9 2.9

19.4 18.5 21.6 14.8 16.0

60.8 62.2 58.8 62.8 61.2

19.7 19.1 17.2 20.5 19.8

Silt Silt Silt Silt Silt

2.15 2.19 2.20 2.2 1.94

10500 13200 12000 13500 13400

0.46 0.48 0.41 0.42 0.42

7.25 7.69 7.17 7.59 7.14

161 166 135 141 116

0.50 0.55 0.47 0.48 0.45

<0.20 <0.20 <0.20 <0.20 <0.20

5.0 <5.0 <5.0 <5.0 <5.0

0.586 0.573 0.486 0.462 0.336

117000 119000 115000 122000 120000

17.6 20.0 18.7 20.4 19.6

9.08 10.3 9.45 10.2 9.83

16.4 18.0 16.4 17.5 16.1

22200 24500 22800 24700 23900

14.0 15.4 15.0 15.9 15.8

24.1 26.1 24.2 25.6 24.8

24100 26700 24000 26200 24300

589 596 539 568 528

0.0323 0.0336 0.0286 0.0291 0.0208

1.03 1.01 0.94 0.94 0.85

22.4 24.8 22.5 23.9 22.0

912 979 812 830 734

950 1110 1020 1160 1010

0.61 0.53 0.47 0.51 0.40

0.11 0.11 <0.10 <0.10 <0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157301 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

Sediment
28-AUG-18

RG_T4_4_SED_20
180828-1435

L2157301-11

14:35

Moisture (%)

pH (1:2 soil:water) (pH)

% Gravel (>2mm) (%)

% Sand (2.00mm - 1.00mm) (%)

% Sand (1.00mm - 0.50mm) (%)

% Sand (0.50mm - 0.25mm) (%)

% Sand (0.25mm - 0.125mm) (%)

% Sand (0.125mm - 0.063mm) (%)

% Silt (0.063mm - 0.0312mm) (%)

% Silt (0.0312mm - 0.004mm) (%)

% Clay (<4um) (%)

Texture

Total Organic Carbon (%)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

42.3

8.45

<1.0

<1.0

<1.0

<1.0

<1.0

1.4

17.4

61.6

19.6

Silt

2.3

14700

0.44

8.24

142

0.50

0.21

<5.0

0.454

140000

21.8

11.2

19.2

26900

17.8

27.7

28400

629

0.0462

1.05

25.6

876

1110

0.52

<0.10

Physical Tests

Particle Size

Organic / 
Inorganic Carbon

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157301 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

SOIL

Sediment Sediment Sediment Sediment Sediment
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_TN_1_SED_20
180829-1515

RG_TN_2_SED_20
180829-1445

RG_TN_3_SED_20
180829-1130

RG_TN_4_SED_20
180829-1230

RG_TN_5_SED_20
180829-1400

L2157301-1 L2157301-2 L2157301-3 L2157301-4 L2157301-5

15:15 14:45 11:30 12:30 14:00

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

81 84 89 81 82

238 250 229 231 237

<1000 <1000 <1000 <1000 <1000

0.087 0.078 0.085 0.066 0.067

<2.0 <2.0 <2.0 <2.0 <2.0

142 140 143 129 123

<0.50 <0.50 <0.50 <0.50 <0.50

0.794 0.729 0.881 0.582 0.576

13.4 13.4 13.9 12.0 12.5

69.4 66.9 73.6 61.8 64.0

<1.0 <1.0 1.5 1.3 1.4

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.022 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 0.011 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

94.4 91.6 85.2 73.8 82.5

103.9 104.2 105.8 101.4 104.4

92.6 88.9 80.5 69.6 79.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2157301 CONTD....

6PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

Sediment Sediment Sediment Sediment Sediment
28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18

RG_T4_1_SED_20
180828-1000

RG_T4_2_SED_20
180828-1200

RG_T4_3_SED_20
180828-1330

RG_T4_4_SED_20
180828-1430

RG_T4_5_SED_20
180828-1530

L2157301-6 L2157301-7 L2157301-8 L2157301-9 L2157301-10

10:00 12:00 13:30 14:30 15:30

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

92 100 91 100 103

216 227 226 250 263

<1000 <1000 <1000 <1000 <1000

0.136 0.144 0.128 0.131 0.113

<2.0 <2.0 <2.0 <2.0 <2.0

54.8 76.9 84.1 99.6 102

<0.50 <0.50 <0.50 <0.50 <0.50

0.758 0.788 0.850 0.811 0.784

18.0 20.2 17.9 19.3 17.2

81.6 88.7 79.8 84.4 77.2

1.7 1.7 1.5 1.3 1.4

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

0.012 0.013 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.020 0.020 0.014 0.015 <0.010

0.013 0.013 <0.010 0.010 <0.010

<0.010 <0.010 <0.010 0.014 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.025 0.026 0.018 0.018 <0.010

<0.0050 <0.0050 <0.0050 0.0057 <0.0050

0.017 0.019 0.014 0.014 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.026 0.023 0.025 0.016 <0.010

0.047 0.041 0.040 0.030 0.016

0.019 0.016 0.014 0.010 <0.010

0.015 0.015 <0.010 0.011 <0.010

0.045 0.039 0.041 0.027 0.017

0.013 0.014 0.011 0.011 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

87.8 88.0 87.2 84.2 79.8

106.7 116.9 104.8 104.9 104.2

84.1 84.5 84.9 81.4 75.3

Metals

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

Sediment
28-AUG-18

RG_T4_4_SED_20
180828-1435

L2157301-11

14:35

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

105

288

<1000

0.132

<2.0

101

<0.50

0.907

19.6

88.7

1.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

0.015

<0.010

<0.010

<0.010

0.015

<0.0050

0.013

<0.010

<0.010

0.019

0.029

0.013

0.011

0.028

<0.010

<0.010

90.4

109.9

89.5

Metals

Polycyclic 
Aromatic 
Hydrocarbons



11-SEP-18 13:59 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

Sediment Sediment Sediment Sediment Sediment
29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18 29-AUG-18

RG_TN_1_SED_20
180829-1515

RG_TN_2_SED_20
180829-1445

RG_TN_3_SED_20
180829-1130

RG_TN_4_SED_20
180829-1230

RG_TN_5_SED_20
180829-1400

L2157301-1 L2157301-2 L2157301-3 L2157301-4 L2157301-5

15:15 14:45 11:30 12:30 14:00

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

95.9 93.9 92.5 84.5 88.6

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 <0.15 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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Client ID
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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SOIL

Sediment Sediment Sediment Sediment Sediment
28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18 28-AUG-18

RG_T4_1_SED_20
180828-1000

RG_T4_2_SED_20
180828-1200

RG_T4_3_SED_20
180828-1330

RG_T4_4_SED_20
180828-1430

RG_T4_5_SED_20
180828-1530

L2157301-6 L2157301-7 L2157301-8 L2157301-9 L2157301-10

10:00 12:00 13:30 14:30 15:30

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

94.7 94.7 91.4 90.2 87.7

<0.020 <0.020 <0.020 <0.020 <0.020

0.23 0.23 0.17 0.19 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

Sediment
28-AUG-18

RG_T4_4_SED_20
180828-1435

L2157301-11

14:35

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

94.6

<0.020

0.17

Polycyclic 
Aromatic 
Hydrocarbons



Reference Information

MES Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).

Qualifiers for Individual Parameters Listed:

Description Qualifier      

11-SEP-18 13:59 (MT)

L2157301 CONTD....
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C-TIC-PCT-SK

C-TOC-CALC-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

IC-CACO3-CALC-SK

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Total Inorganic Carbon in Soil

Total Organic Carbon Calculation

Total Carbon by combustion method

Mercury in Soil by CVAAS

Inorganic Carbon as CaCO3 Equivalent

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

Particle size - Sieve and Pipette

A known quantity of acetic acid is consumed by reaction with carbonates in the soil. The pH of the resulting solution is measured and compared 
against a standard curve relating pH to weight of carbonate.

Total Organic Carbon (TOC) is calculated by the difference between total carbon (TC) and total inorganic carbon. (TIC)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample 
matrix, for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

Particle size distribution is determined by a combination of techniques. Dry sieving is performed for coarse particles, wet sieving for sand particles and 
the pipette sedimentation method for clay particles.

 

Reference:

Burt, R. (2009). Soil Survey Field and Laboratory Methods Manual. Soil Survey Investigations Report No. 5. Method 3.2.1.2.2. United States 
Department of Agriculture Natural Resources Conservation Service.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) P216-217

CSSS (2008) 21.2

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

Calculation

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

CSSS Ch. 16

SSIR-51 METHOD 3.2.1

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2157301-1, -10, -11, -2, -3, -4, -5, -6, -7, -8, -9Phosphorus (P) MES

QC Samples with Qualifiers & Comments:

Certified Reference Material

QC Type Description

12
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CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Regional Koocanusa

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 11-SEP-18Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TIC-PCT-SK

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

Soil

R4207675

R4210968

R4205562

R4205816

R4204124

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

IRM

LCS

MB

IRM

LCS

MB

CRM

LCS

MB

WG2869426-2

WG2869426-3

WG2869424-1

WG2869424-2

WG2869424-3

WG2867622-2

WG2867622-4

WG2867622-3

WG2868854-2

WG2868854-4

WG2868854-3

WG2869457-9

WG2869457-8

WG2869457-6

L2157301-6

08-109_SOIL

SULFADIAZINE

08-109_SOIL

SULFADIAZINE

TILL-1

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Inorganic Carbon

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

97.8

<0.050

2.69

96.9

<0.050

106.5

101.0

<0.05

97.8

100.0

<0.05

109.2

103.0

<0.0050

10-SEP-18

10-SEP-18

11-SEP-18

11-SEP-18

11-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

1.4 20

80-120

80-120

80-120

90-110

80-120

90-110

70-130

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

0.05

0.05

0.05

0.05

0.005

2.73

10



Quality Control Report
Page 2 ofReport Date: 11-SEP-18Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4204992Batch
CRM

MB

WG2869457-9

WG2869457-6

TILL-1
Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

129.0

120.4

122.1

114.7

117.4

98.6

3.4

121.6

122.7

118.6

119.5

114.1

120.0

117.5

120.3

127.0

127.8

128.8

117.3

130.2

110.0

0.36

0.24

109.4

109.1

0.131

1.2

121.8

0.18

103.2

116.7

116.2

0.8

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

MES
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Quality Control Report
Page 3 ofReport Date: 11-SEP-18Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4204992Batch
MBWG2869457-6

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

07-SEP-18

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

10



Quality Control Report
Page 4 ofReport Date: 11-SEP-18Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

R4201553

R4203606

R4204772

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

WG2867497-2

WG2867497-1

WG2868175-3

WG2868175-2

WG2868175-1

WG2870492-3

L2157301-3

L2157301-3

Moisture

Moisture

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

105.3

<0.25

43.5

104.8

<0.25

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

04-SEP-18

04-SEP-18

05-SEP-18

05-SEP-18

05-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

4.4

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

90-110

90-110

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.25

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

41.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010
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Quality Control Report
Page 5 ofReport Date: 11-SEP-18Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4204772Batch
LCS

LCS

WG2870492-1

WG2870492-5

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

95.2

91.4

103.3

92.6

95.2

93.6

95.9

103.3

99.1

104.9

101.1

101.4

90.1

95.2

100.4

105.7

95.7

95.7

107.1

94.5

91.3

97.4

83.0

82.3

99.9

85.0

100.4

98.9

100.7

100.6

105.4

113.0

110.8

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 6 ofReport Date: 11-SEP-18Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4204772Batch
LCS

MB

WG2870492-5

WG2870492-2

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

97.7

96.6

83.8

100.0

91.8

82.9

83.7

113.3

85.9

98.1

84.8

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
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Quality Control Report
Page 7 ofReport Date: 11-SEP-18Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4204772Batch
MB

MB

MS

WG2870492-2

WG2870492-6

WG2870492-4 L2157301-4

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

102.6

106.0

102.4

123.2

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

82.5

84.7

83.1

113.0

81.0

77.0

100.9

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

50-150

50-150

50-150

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

50-130

60-130

60-130

60-130

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130
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Quality Control Report
Page 8 ofReport Date: 11-SEP-18Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

PSA-PIPET-DETAIL-SK

Soil

Soil

Soil

R4204772

R4205885

R4205718

Batch

Batch

Batch

MS

DUP

DUP

WG2870492-4

WG2871863-2

WG2869283-1

L2157301-4

L2157301-1

L2157301-6

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

pH (1:2 soil:water)

% Gravel (>2mm)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

88.7

103.1

98.3

102.0

97.4

106.5

112.9

109.1

100.1

100.9

85.5

97.9

87.3

79.8

78.2

107.5

92.4

102.5

79.3

8.37

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

18.9

60.5

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

06-SEP-18

09-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

0.03

N/A

N/A

N/A

N/A

N/A

N/A

0.5

0.4

0.2

25

5

5

5

5

5

5

5

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

50-150

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

pH

%

%

%

%

%

%

%

%

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

J

8.40

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

19.4

60.8
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Quality Control Report
Page 9 ofReport Date: 11-SEP-18Workorder: L2157301

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PSA-PIPET-DETAIL-SK Soil

R4205718Batch
DUP

IRM

WG2869283-1

WG2869283-2

L2157301-6

2017-PSA

% Clay (<4um)

% Sand (2.00mm - 1.00mm)

% Sand (1.00mm - 0.50mm)

% Sand (0.50mm - 0.25mm)

% Sand (0.25mm - 0.125mm)

% Sand (0.125mm - 0.063mm)

% Silt (0.063mm - 0.0312mm)

% Silt (0.0312mm - 0.004mm)

% Clay (<4um)

20.4

3.0

3.8

9.0

14.7

14.7

13.5

22.5

18.9

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

08-SEP-18

0.7 5

0-7.6

0-8.9

5.3-15.3

10-20

7.3-17.3

9.9-19.9

17.6-27.6

13.4-23.4

%

%

%

%

%

%

%

%

%

J19.7
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Quality Control Report
Page 10 ofReport Date: 11-SEP-18Workorder: L2157301

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MES

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / 
Multi-Parameter Scan (considered acceptable as per OMOE & CCME).
Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

25-APR-19

Lab Work Order #: L2263352

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL REV. 2
29-MAY-19 12:05 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-425-8202

ADDITIONAL 03-MAY-19 16:50Comments: 

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

regional effectsC of C Numbers:
Legal Site Desc: 



29-MAY-19 12:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2263352 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

19

WATER

W W W W W
25-APR-19 25-APR-19 25-APR-19 25-APR-19 25-APR-19

RG_T4U1_WS_20
190425-1140

RG_T4U1_WS_20
190425-1140_FB-

HG

RG_T4U2_WS_20
190425-1135

RG_T4U2_WS_20
190425-1135_FB-

HG

RG_T4U3_WS_20
190425-1130

L2263352-1 L2263352-2 L2263352-3 L2263352-4 L2263352-5

11:40 11:40 11:35 11:35 11:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

293 306 305

149 154 158

8.30 8.30 8.32

422 341 331

8.6 7.6 6.2

180 177 180

8.23 7.83 6.55

<1.0 <1.0 <1.0

122 122 121

<1.0 4.2 5.0

<1.0 <1.0 <1.0

122 126 126

0.0077 0.0099 0.0088

<0.050 <0.050 <0.050

3.84 3.92 3.86

0.099 0.095 0.101

0.243 0.255 0.322

<0.0010 <0.0010 <0.0010

0.105 0.107 0.118

<0.0010 <0.0010 <0.0010

0.0116 0.0124 0.0124

34.8 35.5 36.8

3.29 3.39 3.42

3.21 3.29 3.38

-1.2 -1.4 -0.5

2.04 2.05 2.30

2.03 1.91 2.17

0.237 0.228 0.205

<0.00010 <0.00010 0.00010

0.00054 0.00052 0.00048

0.0537 0.0547 0.0582

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 0.011

0.0114 0.0130 0.0142

42.6 41.6 42.7

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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19

WATER

W W W W W
25-APR-19 25-APR-19 25-APR-19 25-APR-19 25-APR-19

RG_T4U3_WS_20
190425-1130_FB-

HG

RG_GCU1_WS_20
190425-1120

RG_GCU1_WS_20
190425-1120_FB-

HG

RG_GCU2_WS_20
190425-1115

RG_GCU2_WS_20
190425-1115_FB-

HG

L2263352-6 L2263352-7 L2263352-8 L2263352-9 L2263352-10

11:30 11:20 11:20 11:15 11:15

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

303 307

158 158

8.27 8.34

287 286

5.5 5.7

190 182

5.96 6.24

<1.0 <1.0

121 119

4.0 4.6

<1.0 <1.0

125 124

<0.0050 <0.0050

<0.050 <0.050

4.26 4.21

0.100 0.096

0.256 0.256

0.0010 <0.0010

0.113 0.123

<0.0010 <0.0010

0.0107 0.0112

37.8 37.3

3.43 3.39

3.40 3.41

-0.4 0.2

1.88 2.05

2.16 2.13

0.163 0.210

<0.00010 <0.00010

0.00048 0.00046

0.0536 0.0548

<0.020 <0.020

<0.000050 <0.000050

0.011 0.010

0.0121 0.0143

41.2 43.8

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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19

WATER

W W W W W
25-APR-19 25-APR-19 25-APR-19 25-APR-19 25-APR-19

RG_GCU3_WS_20
190425-1110

RG_GCU3_WS_20
190425-1110_FB-

HG

RG_TNU1_WS_20
190425-1130

RG_TNU1_WS_20
190425-1130_FB-

HG

RG_ERU1_WS_20
190425-1045

L2263352-11 L2263352-12 L2263352-13 L2263352-14 L2263352-15

11:10 11:10 11:30 11:30 11:45

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

314 252 267

159 123 133

8.33 8.24 8.28

301 322 297

5.0 13.7 14.1

189 161 162

4.41 8.63 12.9

<1.0 <1.0 <1.0

124 106 113

5.0 <1.0 <1.0

<1.0 <1.0 <1.0

129 106 113

0.0087 <0.0050 0.0072

<0.050 <0.050 <0.050

4.05 3.71 3.15

0.100 0.078 0.093

0.308 0.143 0.268

0.0011 <0.0010 <0.0010

0.438 0.079 0.108

<0.0010 <0.0010 <0.0010

0.0081 0.0106 0.0156

37.2 27.5 28.7

3.50 2.81 2.97

3.40 2.65 2.85

-1.5 -2.8 -2.0

1.94 2.00 2.12

1.80 1.84 2.18

0.117 0.148 0.341

<0.00010 <0.00010 <0.00010

0.00041 0.00054 0.00053

0.0602 0.0334 0.0520

<0.020 <0.020 0.022

<0.000050 <0.000050 <0.000050

0.010 <0.010 <0.010

0.0117 0.0087 0.0166

41.0 35.3 36.3

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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Client ID
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19

WATER

W W W W W
25-APR-19 25-APR-19 24-APR-19 24-APR-19 24-APR-19

RG_BLANK_WS_2
0190425

RG_TRIP_WS_201
90425

RG_SCU1_WS_20
190424-1555

RG_SCU1_WS_20
190424-1555_FB-

HG

RG_SCU2_WS_20
190424-1540

L2263352-17 L2263352-18 L2263352-19 L2263352-20 L2263352-21

11:35 15:55 15:55 15:40

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

<2.0 <2.0 247 246

<0.50 <0.50 126 128

5.81 6.04 8.22 8.26

397 396 298 297

<1.0 <1.0 27.0 26.4

<3.0 <3.0 151 152

<0.10 <0.10 12.0 14.4

2.1 2.0 <1.0 <1.0

<1.0 <1.0 107 111

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 107 111

<0.0050 0.0121 0.0051 0.0064

<0.050 <0.050 <0.050 <0.050

<0.10 <0.10 3.62 3.47

<0.020 <0.020 0.076 0.075

<0.0050 <0.0050 0.152 0.144

<0.0010 <0.0010 <0.0010 <0.0010

<0.050 <0.050 0.103 0.095

<0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 0.0171 0.0170

<0.30 <0.30 26.5 24.7

<0.10 <0.10 2.80 2.84

<0.10 <0.10 2.72 2.76

0.0 0.0 -1.4 -1.4

<0.50 1.98 1.98

<0.50 <0.50 1.96 1.96

<0.0030 <0.0030 0.263 0.266

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 0.00059 0.00058

<0.00010 <0.00010 0.0346 0.0350

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 0.0083 0.0101

<0.050 <0.050 36.0 35.1

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

HTC

RRV RRV

RRV
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19

WATER

W
24-APR-19

RG_SCU2_WS_20
190424-1540_FB-

HG

L2263352-22

15:40

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

Calcium (Ca)-Total (mg/L)

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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19

WATER

W W W W W
25-APR-19 25-APR-19 25-APR-19 25-APR-19 25-APR-19

RG_T4U1_WS_20
190425-1140

RG_T4U1_WS_20
190425-1140_FB-

HG

RG_T4U2_WS_20
190425-1135

RG_T4U2_WS_20
190425-1135_FB-

HG

RG_T4U3_WS_20
190425-1130

L2263352-1 L2263352-2 L2263352-3 L2263352-4 L2263352-5

11:40 11:40 11:35 11:35 11:30

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00042 0.00040 0.00046

0.15 0.16 0.12

0.00236 0.00097 0.00073

0.232 0.225 0.173

0.000325 0.000296 0.000241

0.0029 0.0029 0.0035

13.0 13.1 13.1

0.0165 0.0164 0.0132

0.00135 <0.00050 0.00133 <0.00050 0.00145

0.000690 0.000665 0.000725

<0.00050 <0.00050 <0.00050

0.703 0.707 0.689

1.13 1.27 1.64

2.75 2.66 2.60

<0.000010 <0.000010 <0.000010

4.86 4.89 4.68

0.145 0.142 0.150

<0.000010 <0.000010 <0.000010

0.00016 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000746 0.000731 0.000725

0.00059 0.00062 0.00064

<0.0030 <0.0030 <0.0030

LAB LAB LAB

LAB LAB LAB

0.0098 0.0109 0.0131

<0.00010 <0.00010 <0.00010

0.00041 0.00042 0.00038

0.0527 0.0543 0.0617

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0061 <0.0050 0.0054

39.1 41.0 41.8

0.00011 0.00012 0.00012

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals
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19

WATER

W W W W W
25-APR-19 25-APR-19 25-APR-19 25-APR-19 25-APR-19

RG_T4U3_WS_20
190425-1130_FB-

HG

RG_GCU1_WS_20
190425-1120

RG_GCU1_WS_20
190425-1120_FB-

HG

RG_GCU2_WS_20
190425-1115

RG_GCU2_WS_20
190425-1115_FB-

HG

L2263352-6 L2263352-7 L2263352-8 L2263352-9 L2263352-10

11:30 11:20 11:20 11:15 11:15

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00033 0.00039

0.11 0.12

0.00062 0.00066

0.141 0.170

0.000229 0.000242

0.0031 0.0032

13.2 13.4

0.0126 0.0131

<0.00050 0.00126 <0.00050 0.00122 <0.00050

0.000667 0.000621

<0.00050 <0.00050

0.725 0.753

1.34 1.19

2.50 2.69

<0.000010 <0.000010

5.26 5.49

0.150 0.150

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000771 0.000774

0.00054 0.00061

<0.0030 <0.0030

LAB LAB

LAB LAB

0.0091 0.0101

<0.00010 <0.00010

0.00039 0.00041

0.0553 0.0579

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 0.0054

41.5 41.5

0.00011 0.00011

<0.10 <0.10

<0.00050 <0.00050

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

19

WATER

W W W W W
25-APR-19 25-APR-19 25-APR-19 25-APR-19 25-APR-19

RG_GCU3_WS_20
190425-1110

RG_GCU3_WS_20
190425-1110_FB-

HG

RG_TNU1_WS_20
190425-1130

RG_TNU1_WS_20
190425-1130_FB-

HG

RG_ERU1_WS_20
190425-1045

L2263352-11 L2263352-12 L2263352-13 L2263352-14 L2263352-15

11:10 11:10 11:30 11:30 11:45

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

0.00026 0.00029 0.00055

<0.10 0.14 0.20

0.00058 0.00075 0.00086

0.107 0.194 0.338

0.000138 0.000366 0.000506

0.0034 0.0017 0.0028

14.1 10.5 11.4

0.0114 0.0171 0.0191

0.00092 <0.00050 0.00896 <0.00050 0.0136

0.000676 0.000522 0.000620

<0.00050 <0.00050 0.00064

0.736 0.648 0.704

1.69 0.145 1.25

2.58 2.74 3.01

<0.000010 <0.000010 <0.000010

5.06 4.41 3.98

0.150 0.122 0.126

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000782 0.000679 0.000657

<0.00050 <0.00050 0.00081

<0.0030 <0.0030 0.0046

LAB LAB LAB

LAB LAB LAB

0.0066 0.0068 0.0140

<0.00010 <0.00010 <0.00010

0.00037 0.00045 0.00041

0.0634 0.0345 0.0504

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

0.0058 <0.0050 0.0080

41.7 32.7 35.2

0.00010 <0.00010 0.00011

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals



29-MAY-19 12:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2263352 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

19

WATER

W W W W W
25-APR-19 25-APR-19 24-APR-19 24-APR-19 24-APR-19

RG_BLANK_WS_2
0190425

RG_TRIP_WS_201
90425

RG_SCU1_WS_20
190424-1555

RG_SCU1_WS_20
190424-1555_FB-

HG

RG_SCU2_WS_20
190424-1540

L2263352-17 L2263352-18 L2263352-19 L2263352-20 L2263352-21

11:35 15:55 15:55 15:40

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00010 <0.00010 0.00047 0.00049

<0.10 <0.10 0.21 0.23

<0.00050 <0.00050 0.00093 0.00108

<0.010 <0.010 0.393 0.426

<0.000050 <0.000050 0.000745 0.00114

<0.0010 <0.0010 0.0019 0.0018

<0.10 <0.10 10.8 10.9

<0.00010 <0.00010 0.0223 0.0238

<0.00050 <0.00050 0.0110 <0.00050 0.021

<0.000050 <0.000050 0.000562 0.000542

<0.00050 <0.00050 0.00057 0.00092

<0.050 <0.050 0.653 0.654

<0.050 <0.050 0.118 0.127

<0.10 <0.10 2.83 2.82

<0.000010 <0.000010 <0.000010 <0.000010

<0.050 <0.050 4.25 4.46

<0.00020 <0.00020 0.127 0.124

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

<0.000010 <0.000010 0.000671 0.000658

<0.00050 <0.00050 <0.00050 0.00051

<0.0030 <0.0030 0.0053 0.0159

LAB LAB LAB

LAB LAB LAB

<0.0030 0.0077 0.0111

<0.00010 <0.00010 <0.00010

<0.00010 0.00043 0.00044

<0.00010 0.0329 0.0330

<0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050

<0.050 33.2 34.1

<0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050

Total Metals

Dissolved Metals



29-MAY-19 12:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

19

WATER

W
24-APR-19

RG_SCU2_WS_20
190424-1540_FB-

HG

L2263352-22

15:40

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

Copper (Cu)-Dissolved (mg/L)

<0.00050

Total Metals

Dissolved Metals



29-MAY-19 12:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

19

WATER

W W W W W
25-APR-19 25-APR-19 25-APR-19 25-APR-19 25-APR-19

RG_T4U1_WS_20
190425-1140

RG_T4U1_WS_20
190425-1140_FB-

HG

RG_T4U2_WS_20
190425-1135

RG_T4U2_WS_20
190425-1135_FB-

HG

RG_T4U3_WS_20
190425-1130

L2263352-1 L2263352-2 L2263352-3 L2263352-4 L2263352-5

11:40 11:40 11:35 11:35 11:30

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.014 0.014 0.013

<0.000050 <0.000050 <0.000050

0.0023 0.0024 0.0029

12.6 12.5 13.1

0.00511 0.00484 0.00353

<0.0000050 <0.0000050 <0.0000050

0.000639 0.000650 0.000703

<0.00050 <0.00050 <0.00050

0.618 0.619 0.625

1.36 1.46 1.97

2.33 2.28 2.21

<0.000010 <0.000010 <0.000010

4.79 4.71 4.63

0.152 0.155 0.161

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000737 0.000782 0.000768

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

Dissolved Metals



29-MAY-19 12:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2263352 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

19

WATER

W W W W W
25-APR-19 25-APR-19 25-APR-19 25-APR-19 25-APR-19

RG_T4U3_WS_20
190425-1130_FB-

HG

RG_GCU1_WS_20
190425-1120

RG_GCU1_WS_20
190425-1120_FB-

HG

RG_GCU2_WS_20
190425-1115

RG_GCU2_WS_20
190425-1115_FB-

HG

L2263352-6 L2263352-7 L2263352-8 L2263352-9 L2263352-10

11:30 11:20 11:20 11:15 11:15

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

0.010 0.011

<0.000050 <0.000050

0.0026 0.0026

13.2 13.3

0.00133 0.00123

<0.0000050 <0.0000050

0.000665 0.000668

<0.00050 <0.00050

0.647 0.664

1.53 1.47

2.27 2.27

<0.000010 <0.000010

5.19 5.18

0.164 0.164

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000782 0.000800

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



29-MAY-19 12:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

19

WATER

W W W W W
25-APR-19 25-APR-19 25-APR-19 25-APR-19 25-APR-19

RG_GCU3_WS_20
190425-1110

RG_GCU3_WS_20
190425-1110_FB-

HG

RG_TNU1_WS_20
190425-1130

RG_TNU1_WS_20
190425-1130_FB-

HG

RG_ERU1_WS_20
190425-1045

L2263352-11 L2263352-12 L2263352-13 L2263352-14 L2263352-15

11:10 11:10 11:30 11:30 11:45

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010 0.015 0.018

<0.000050 0.000054 0.000052

0.0029 0.0014 0.0022

13.3 9.97 11.1

0.00065 0.00796 0.00721

<0.0000050 <0.0000050 <0.0000050

0.000676 0.000584 0.000608

<0.00050 <0.00050 <0.00050

0.660 0.578 0.578

2.02 0.131 1.30

2.25 2.51 2.37

<0.000010 <0.000010 <0.000010

4.80 4.23 3.88

0.166 0.135 0.133

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

0.000854 0.000722 0.000642

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0010

Dissolved Metals



29-MAY-19 12:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

19

WATER

W W W W W
25-APR-19 25-APR-19 24-APR-19 24-APR-19 24-APR-19

RG_BLANK_WS_2
0190425

RG_TRIP_WS_201
90425

RG_SCU1_WS_20
190424-1555

RG_SCU1_WS_20
190424-1555_FB-

HG

RG_SCU2_WS_20
190424-1540

L2263352-17 L2263352-18 L2263352-19 L2263352-20 L2263352-21

11:35 15:55 15:55 15:40

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.010 0.014 0.015

<0.000050 0.000055 0.000089

<0.0010 0.0014 0.0014

<0.10 10.5 10.4

<0.00010 0.00723 0.00842

<0.0000050 <0.0000050 0.0000064

<0.000050 0.000536 0.000512

<0.00050 <0.00050 <0.00050

<0.050 0.583 0.573

<0.050 0.142 0.128

<0.050 2.49 2.49

<0.000010 <0.000010 <0.000010

<0.050 4.28 4.34

<0.00020 0.132 0.127

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010

<0.000010 0.000682 0.000646

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0054

Dissolved Metals



29-MAY-19 12:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

19

WATER

W
24-APR-19

RG_SCU2_WS_20
190424-1540_FB-

HG

L2263352-22

15:40

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Dissolved Metals



Reference Information

B

HTC

MS-B

RRV

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Hardness was calculated from Total Ca and/or Mg concentrations and may be biased high (dissolved Ca/Mg results unavailable).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

29-MAY-19 12:05 (MT)

L2263352 CONTD....
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ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Acidity by Automatic Titration

Alkalinity Species by Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Total organic carbon by combustion

Chloride in Water by IC (Low Level)

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

Samples of industrial wastes, acid mine drainage, or other solutions that contain appreciable amounts of hydrolyzable metal ions such as aluminum, 
iron, and manganese may require hot peroxide treatment to ensure oxidation and hydrolysis of reduced forms of polyvalent cations. Acidity results may
be highly variable if this procedure is not followed. Results in this report for ’Acidity (as CaCO3)’ have not been peroxide treated.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 Alkalinity

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310B

APHA 5310B TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2263352-1, -11, -13, -15, -17, -18, -19, -21, -3, -5, -7, -9
L2263352-1, -11, -13, -15, -17, -19, -21, -3, -5, -7, -9
L2263352-17
L2263352-1, -11, -13, -15, -17, -19, -21, -3, -5, -7, -9
L2263352-17
L2263352-1, -11, -13, -15, -17, -19, -21, -3, -5, -7, -9
L2263352-17
L2263352-1, -11, -13, -15, -17, -19, -21, -3, -5, -7, -9
L2263352-17
L2263352-1, -11, -13, -15, -17, -19, -21, -3, -5, -7, -9
L2263352-17
L2263352-17
L2263352-1, -11, -13, -15, -17, -18, -19, -21, -3, -5, -7, -9
L2263352-1, -11, -13, -15, -17, -18, -19, -21, -3, -5, -7, -9
L2263352-1, -11, -13, -15, -17, -18, -19, -21, -3, -5, -7, -9
L2263352-1, -11, -13, -15, -17, -18, -19, -21, -3, -5, -7, -9
L2263352-1, -11, -13, -15, -17, -18, -19, -21, -3, -5, -7, -9
L2263352-1, -11, -13, -15, -17, -18, -19, -21, -3, -5, -7, -9

Thallium (Tl)-Total
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Uranium (U)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation reduction potential by Elect.

Total P in Water by Colour

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498-14 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM), 2014.  Results are reported as observed oxidation-reduction potential of the 
platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498-14

APHA 4500-P Phosphorus

Version: FINAL REV. 2
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PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

pH by Meter (Automated)

Diss. Orthophosphate in Water by Colour

Sulfate in Water by IC

Low Level TDS (3.0mg/L) by Gravimetric

TKN in Water by Fluorescence

Total Suspended Solids by Grav. (1 mg/L)

Turbidity by Meter

available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total dissolved solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-H pH Value

APHA 4500-P Phosphorus

EPA 300.1 (mod)

APHA 2540C

APHA 4500-NORG D.

APHA 2540D

APHA 2130 Turbidity

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

regional effects

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACY-PCT-VA

ALK-TITR-VA

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-VA

Water

Water

Water

Water

Water

R4615455

R4618181

R4615790

R4616186

R4615906

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

CRM

MB

CRM

MB

LCS

MB

MS

DUP

LCS

MB

MS

WG3036014-3

WG3036014-5

WG3036014-1

WG3037211-3

WG3037211-1

WG3035910-3

WG3035910-1

WG3035949-2

WG3035949-1

WG3035949-4

WG3036124-3

WG3036124-2

WG3036124-1

WG3036124-4

VA-ACY-CONTROL

L2263352-1

VA-ACY-CONTROL

VA-ALK-TITR-CONTROL

LF

L2263352-1

L2263352-1

L2263352-3

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

112.0

<1.0

1.8

106.7

1.7

102.7

<1.0

94.6

<0.000020

97.7

<0.000020

98.6

<0.000020

102.8

26-APR-19

26-APR-19

26-APR-19

30-APR-19

30-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

N/A

N/A

20

20

85-115

85-115

85-115

80-120

70-130

80-120

70-130

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

2

1

0.00002

0.00002

RPD-NA

RPD-NA

<1.0

<0.000020
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Quality Control Report
Page 2 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CL-L-IC-N-VA

Water

Water

Water

Water

R4614630

R4616486

R4619726

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

LCS

LCS

MB

MB

MS

WG3036010-3

WG3036010-2

WG3036010-1

WG3036010-4

WG3036207-3

WG3036207-2

WG3036207-1

WG3036207-4

WG3038211-3

WG3038211-2

WG3038290-10

WG3038290-6

WG3038211-1

WG3038290-9

WG3038211-4

L2263352-3

L2263352-1

L2263352-1

L2263352-3

L2263352-1

L2263352-3

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

<0.050

104.7

<0.050

109.0

2.21

105.8

<0.50

101.9

1.95

101.1

104.4

100.8

<0.50

<0.50

109.3

26-APR-19

26-APR-19

26-APR-19

26-APR-19

28-APR-19

28-APR-19

28-APR-19

28-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

N/A

7.9

3.9

20

20

20

85-115

75-125

80-120

70-130

80-120

80-120

80-120

70-130

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

mg/L

mg/L

%

0.05

0.5

0.5

0.5

RPD-NA<0.050

2.04

2.03
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Quality Control Report
Page 3 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-L-IC-N-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

R4614630

R4615455

R4614630

R4616373

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

CRM

DUP

MB

DUP

LCS

MB

MS

DUP

LCS

LCS

MB

MB

WG3036010-3

WG3036010-2

WG3036010-1

WG3036010-4

WG3036014-4

WG3036014-5

WG3036014-1

WG3036010-3

WG3036010-2

WG3036010-1

WG3036010-4

WG3037077-7

WG3037077-2

WG3037077-6

WG3037077-1

WG3037077-5

L2263352-3

L2263352-1

VA-EC-PCT-CONTROL

L2263352-1

L2263352-3

L2263352-1

L2263352-13

LF

LF

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

3.90

102.3

<0.10

101.5

98.3

294

<2.0

0.094

97.4

<0.020

96.6

<0.0000050

97.0

97.0

<0.0000050

<0.0000050

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

29-APR-19

29-APR-19

29-APR-19

29-APR-19

29-APR-19

0.5

0.3

0.7

N/A

20

10

20

20

90-110

75-125

90-110

90-110

75-125

80-120

80-120

mg/L

%

mg/L

%

%

uS/cm

uS/cm

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

0.1

2

0.02

0.000005

0.000005

RPD-NA

3.92

293

0.095

<0.0000050
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Quality Control Report
Page 4 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

R4616373

R4619643

R4620995

R4621694

R4616186

Batch

Batch

Batch

Batch

Batch

MS

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

WG3037077-8

WG3039115-2

WG3039115-1

WG3040217-2

WG3040217-1

WG3040423-3

WG3040423-2

WG3040423-1

WG3035949-2

L2263352-7

L2263352-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

88.9

110.8

<0.00050

98.4

<0.00050

0.00139

102.6

<0.00050

99.2

95.9

99.7

100.6

98.2

92.6

100.1

94.4

98.4

96.3

96.8

91.2

95.8

29-APR-19

01-MAY-19

01-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

2.9 20

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

ug/L

%

ug/L

ug/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.0005

0.0005

0.00135
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Quality Control Report
Page 5 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4616186Batch
LCS

MB

WG3035949-2

WG3035949-1 LF

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

116.8

105.6

98.5

93.2

95.7

93.9

105.1

102.5

96.6

102.4

102.2

95.9

96.1

94.3

98.6

99.0

96.5

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001
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Quality Control Report
Page 6 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4616186Batch
MB

MS

WG3035949-1

WG3035949-4

LF

L2263352-1

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

102.1

101.8

105.1

N/A

94.7

98.8

107.2

N/A

100.1

95.8

96.3

95.8

98.2

N/A

96.4

100.4

96.3

94.7

114.5

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4616186

R4617146

R4618350

Batch

Batch

Batch

MS

MS

LCS

WG3035949-4

WG3035949-4

WG3037613-2

L2263352-1

L2263352-1

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Lithium (Li)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

96.4

104.9

N/A

N/A

97.0

102.4

96.8

104.0

99.9

100.1

89.9

103.6

100.3

100.1

107.0

98.0

105.9

104.0

106.4

100.5

99.1

98.0

94.7

101.9

102.4

103.3

101.3

107.4

99.6

98.0

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

29-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B
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Quality Control Report
Page 8 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4618350Batch
LCS

MB

WG3037613-2

WG3037613-1 LF

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

104.7

103.0

101.7

101.6

110.0

99.6

98.6

95.7

103.0

101.1

103.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001
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Quality Control Report
Page 9 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4618350

R4615906

Batch

Batch

MB

DUP

WG3037613-1

WG3036124-3

LF

L2263352-1

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.238

<0.00010

0.00049

0.0511

<0.000050

<0.010

0.0000178

41.3

0.00043

0.00016

0.00167

0.236

0.000310

0.0028

12.5

0.0162

0.000626

<0.00050

0.690

0.00112

2.65

<0.000010

4.85

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

30-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

0.5

N/A

8.5

4.9

N/A

N/A

0.000006

3.0

2.8

4.6

0.00069

2.1

4.8

2.3

4.5

2.2

9.7

N/A

1.9

1.3

3.8

N/A

0.1

20

20

20

20

20

20

0.00001

20

20

20

0.001

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

J

J

RPD-NA

RPD-NA

0.237

<0.00010

0.00054

0.0537

<0.000050

<0.010

0.0000114

42.6

0.00042

0.00015

0.00236

0.232

0.000325

0.0029

13.0

0.0165

0.000690

<0.00050

0.703

0.00113

2.75

<0.000010

4.86
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Quality Control Report
Page 10 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4615906Batch
DUP

LCS

WG3036124-3

WG3036124-2

L2263352-1
Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

0.141

<0.000010

<0.00010

<0.010

0.000719

0.00063

<0.0030

102.1

103.2

100.3

95.8

97.9

95.1

99.8

96.0

101.2

100.7

101.8

96.3

101.4

102.5

110.4

103.7

97.5

99.7

104.9

97.2

99.5

98.9

101.7

95.6

101.2

96.8

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

2.8

N/A

N/A

N/A

3.8

6.1

N/A

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.145

<0.000010

0.00016

<0.010

0.000746

0.00059

<0.0030
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Quality Control Report
Page 11 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4615906Batch
LCS

MB

WG3036124-2

WG3036124-1

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

96.2

97.1

102.7

99.3

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

0.000014

<0.00010

<0.00030

<0.000010

<0.00050

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

B

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005
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Quality Control Report
Page 12 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

Water

Water

R4615906Batch
MB

MS

WG3036124-1

WG3036124-4 L2263352-3

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

<0.0030

N/A

102.2

102.7

N/A

102.7

100.9

103.0

N/A

100.3

100.3

100.2

101.8

101.6

107.6

N/A

99.0

100.8

98.9

104.0

100.2

96.8

104.3

N/A

N/A

99.9

99.9

97.2

96.8

104.2

99.7

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

27-APR-19

-

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

0.003
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Quality Control Report
Page 13 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

ORP-VA

P-T-PRES-COL-VA

Water

Water

Water

Water

Water

R4619879

R4614630

R4614630

R4617982

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

MS

CRM

DUP

WG3038607-3

WG3038607-2

WG3038607-1

WG3038607-4

WG3036010-3

WG3036010-2

WG3036010-1

WG3036010-4

WG3036010-3

WG3036010-2

WG3036010-1

WG3036010-4

WG3037582-1

WG3037582-2

L2263352-1

L2263352-3

L2263352-3

L2263352-1

L2263352-3

L2263352-1

VA-ORP

L2263352-9

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

0.0075

97.0

<0.0050

100.1

<0.0010

103.2

<0.0010

99.7

0.253

103.3

<0.0050

101.3

221

284

01-MAY-19

01-MAY-19

01-MAY-19

01-MAY-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

30-APR-19

30-APR-19

3.2

N/A

0.7

2.9

20

20

20

15

85-115

75-125

90-110

75-125

90-110

75-125

210-230

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mV

mV

0.005

0.001

0.005

RPD-NA

J

0.0077

<0.0010

0.255

286
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Quality Control Report
Page 14 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-PRES-COL-VA

PH-PCT-VA

PO4-DO-COL-VA

SO4-IC-N-VA

Water

Water

Water

Water

R4619114

R4621226

R4615455

R4614411

Batch

Batch

Batch

Batch

CRM

CRM

DUP

MB

MB

MS

CRM

DUP

MB

CRM

DUP

CRM

CRM

MB

MB

WG3038130-2

WG3038254-2

WG3038254-3

WG3038130-1

WG3038254-1

WG3038254-4

WG3039681-2

WG3039681-3

WG3039681-1

WG3036014-2

WG3036014-5

WG3035816-2

WG3035900-2

WG3035816-1

WG3035900-1

VA-ERA-PO4

VA-ERA-PO4

L2263352-9

L2263352-11

VA-ERA-PO4

L2263352-17

VA-PH7-BUF

L2263352-1

VA-OPO4-CONTROL

VA-OPO4-CONTROL

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

100.0

103.1

0.0107

<0.0020

<0.0020

99.4

99.9

<0.0020

<0.0020

7.01

8.31

105.6

105.6

<0.0010

<0.0010

01-MAY-19

01-MAY-19

01-MAY-19

01-MAY-19

01-MAY-19

01-MAY-19

02-MAY-19

02-MAY-19

02-MAY-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

26-APR-19

5.2

N/A

0.01

20

20

0.3

80-120

80-120

70-130

80-120

6.9-7.1

80-120

80-120

%

%

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

pH

pH

%

%

mg/L

mg/L

0.002

0.002

0.002

0.001

0.001

RPD-NA

J

0.0112

<0.0020

8.30
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Quality Control Report
Page 15 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-LOW-VA

TKN-F-VA

TSS-LOW-VA

TURBIDITY-VA

Water

Water

Water

Water

Water

R4614630

R4620116

R4619873

R4619587

R4620066

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG3036010-3

WG3036010-2

WG3036010-1

WG3036010-4

WG3038569-3

WG3038569-2

WG3038569-1

WG3038111-10

WG3038111-6

WG3038111-5

WG3038111-9

WG3038075-2

WG3038075-1

WG3039270-2

WG3039270-1

L2263352-3

L2263352-1

L2263352-1

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

35.5

103.0

<0.30

96.9

179

99.2

<3.0

104.7

106.6

<0.050

<0.050

97.2

<1.0

100.8

<1.0

26-APR-19

26-APR-19

26-APR-19

26-APR-19

01-MAY-19

01-MAY-19

01-MAY-19

01-MAY-19

01-MAY-19

01-MAY-19

01-MAY-19

30-APR-19

30-APR-19

01-MAY-19

01-MAY-19

0.3

0.6

20

20

90-110

75-125

85-115

75-125

75-125

85-115

85-115

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

0.3

3

0.05

0.05

1

1

35.5

180
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Quality Control Report
Page 16 ofReport Date: 29-MAY-19Workorder: L2263352

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-VA Water

R4614502Batch
CRM

MB

WG3036284-2

WG3036284-1

VA-FORM-40
Turbidity

Turbidity

107.9

<0.10

27-APR-19

27-APR-19

85-115%

NTU 0.1
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Quality Control Report
Page 17 ofReport Date: 29-MAY-19Workorder: L2263352

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 18 ofReport Date: 29-MAY-19Workorder: L2263352

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
3
5
7
9

11
13
15
17
18
19
21

1
3
5
7
9

11
13
15
17
18
19
21

25-APR-19 11:40
25-APR-19 11:35
25-APR-19 11:30
25-APR-19 11:20
25-APR-19 11:15
25-APR-19 11:10
25-APR-19 11:30
25-APR-19 11:45

25-APR-19
25-APR-19 11:35
24-APR-19 15:55
24-APR-19 15:40

25-APR-19 11:40
25-APR-19 11:35
25-APR-19 11:30
25-APR-19 11:20
25-APR-19 11:15
25-APR-19 11:10
25-APR-19 11:30
25-APR-19 11:45

25-APR-19
25-APR-19 11:35
24-APR-19 15:55
24-APR-19 15:40

30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30
30-APR-19 05:30

26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29
26-APR-19 10:29

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

114
114
114
114
114
114
114
114
114
114
134
134

23
23
23
23
23
23
23
23
23
23
42
43

Oxidation reduction potential by Elect.

pH by Meter (Automated)

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2263352 were received on 25-APR-19 20:35.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

18







[This report shall not be reproduced except in full without the written authority of the Laboratory.]

13-JUN-19

Lab Work Order #: L2291233
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Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL REV. 2
23-JUL-19 09:17 (MT)Report Date:

Version:
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23-JUL-19 09:17 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2291233 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19

RG_SC_U1 
_WS_20190612

RG_SC_U2_WS_2
0190612

RG_ER_U1_WS_2
0190612

RG_ER_U2_WS_2
0190612

RG_GC_U1_WS_2
0190612

L2291233-1 L2291233-2 L2291233-3 L2291233-4 L2291233-5

13:30 13:15 12:10 12:00 10:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

214 213 201 205 206

106 108 103 106 108

8.21 8.16 8.15 8.20 8.19

456 430 393 438 403

10.4 11.0 6.8 9.3 2.9

125 116 122 104 117

5.94 4.34 5.22 7.69 3.49

<1.0 <1.0 <1.0 <1.0 <1.0

90.9 90.1 85.6 82.7 88.5

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

90.9 90.1 85.6 82.7 88.5

0.0100 0.0054 0.0056 0.0071 0.0193

<0.050 <0.050 <0.050 <0.050 <0.050

1.94 1.96 1.68 1.79 1.56

0.069 0.071 0.067 0.068 0.072

97.6 99.2 101 106 103

0.128 0.126 0.148 0.137 0.208

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.051 0.079 0.108 <0.050 0.113

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.0053 0.0050 0.0026 0.0062 0.0040

19.8 19.9 17.9 18.7 17.3

2.30 2.28 2.14 2.11 2.19

2.24 2.26 2.16 2.23 2.26

-1.2 -0.4 0.5 2.9 1.5

1.00 1.10 0.93 0.89 1.45

0.95 1.05 1.06 1.21 1.51

0.0803 0.0663 0.0529 0.0857 0.0456

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00036 0.00035 0.00035 0.00032 0.00035

0.0265 0.0266 0.0244 0.0253 0.0346

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 0.0067 <0.0050 0.0066 0.0056

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC



23-JUL-19 09:17 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2291233 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

WS WS WS WS WS
12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19

RG_GC_U2_WS_2
0190612

RG_GC_U3_WS_2
0190612

RG_TN_U1_WS_2
0190612

RG_TN_U2_WS_2
0190612

RG_T4_U1_WS_2
0190612

L2291233-6 L2291233-7 L2291233-8 L2291233-9 L2291233-11

09:40 09:30 14:15 14:00 11:20

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

203 209 210 213 210

104 107 108 111 109

8.12 8.16 8.15 8.17 8.20

394 448 393 432 420

3.8 17.1 10.4 10.9 2.6

114 118 123 119 123

4.72 15.6 8.49 9.04 3.49

<1.0 <1.0 <1.0 <1.0 <1.0

88.4 90.2 89.1 88.8 90.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

88.4 90.2 89.1 88.8 90.0

0.0234 0.0101 0.0070 0.0111 <0.0050

<0.050 <0.050 <0.050 <0.050 <0.050

1.45 1.39 1.96 1.94 1.69

0.071 0.077 0.070 0.069 0.076

100 98.5 100 103 101

0.207 0.269 0.130 0.127 0.301

<0.0010 <0.0010 <0.0010 <0.0010 0.0012

0.077 0.071 <0.050 0.093 0.076

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.0039 0.0089 0.0055 0.0050 0.0065

16.1 18.6 19.8 19.8 18.2

2.16 2.25 2.26 2.25 2.25

2.17 2.22 2.27 2.33 2.28

0.2 -0.7 0.1 1.7 0.5

1.24 1.09 0.90 0.86 1.61

1.48 1.26 1.00 1.04 1.52

0.0560 0.175 0.0752 0.0830 0.0385

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00033 0.00040 0.00032 0.00034 0.00039

0.0356 0.0333 0.0271 0.0278 0.0352

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 0.0085 <0.0050 0.0053 0.0051

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC
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WATER

WS WS WS WS WS
12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19

RG_T4_U2_WS_2
0190612

RG_T4_U3_WS_2
0190612

RG_DUP_WS_201
90612

RG_BLANK_WS_2
0190612

RG_TRIP_WS_201
90612

L2291233-12 L2291233-13 L2291233-14 L2291233-15 L2291233-16

11:10 11:00 10:00 12:00 12:00

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

205 215 208 <2.0 <2.0

104 103 97.6 <0.50 <0.50

8.17 8.18 8.20 5.59 5.54

412 439 420 451 451

8.0 15.0 2.0 <1.0 <3.0

119 125 126 <10 <10

10.4 13.4 3.13 0.12 <0.10

<1.0 <1.0 <1.0 1.4 <1.0

85.3 92.4 88.9 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

85.3 92.4 88.9 <1.0 <1.0

0.0094 0.0153 0.0066 <0.0050 <0.0050

<0.050 <0.050 <0.050 <0.050 <0.050

1.40 1.46 1.58 <0.50 <0.50

0.066 0.075 0.073 <0.020 <0.020

104 93.2 93.3 0.0 0.0

0.177 0.251 0.200 <0.0050 <0.0050

<0.0010 <0.0010 0.0011 <0.0010 <0.0010

0.133 0.280 0.121 <0.050 <0.050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.0060 0.0081 0.0055 <0.0020 <0.0020

15.8 18.3 17.1 <0.30 <0.30

2.09 2.29 2.20 <0.10 <0.10

2.18 2.13 2.05 <0.10 <0.10

2.1 -3.5 -3.5 0.0 0.0

0.97 0.72 0.93 <0.50

1.18 0.83 1.55 <0.50 <0.50

0.0970 0.116 0.0355 <0.0030 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00035 0.00037 0.00035 <0.00010 <0.00010

0.0294 0.0318 0.0346 <0.00010 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

0.0056 0.0069 0.0050 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

HTD

DLHC DLHC DLHC

RRV
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WATER

WS WS WS WS WS
12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19

RG_SC_U1 
_WS_20190612

RG_SC_U2_WS_2
0190612

RG_ER_U1_WS_2
0190612

RG_ER_U2_WS_2
0190612

RG_GC_U1_WS_2
0190612

L2291233-1 L2291233-2 L2291233-3 L2291233-4 L2291233-5

13:30 13:15 12:10 12:00 10:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

30.0 30.2 28.6 29.5 28.1

0.00017 0.00036 0.00014 0.00017 0.00013

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.109 0.109 0.058 0.098 0.036

0.000185 0.000192 0.000147 0.000175 0.000068

0.0010 <0.0010 <0.0010 <0.0010 0.0013

8.49 8.06 7.75 7.69 7.83

0.00788 0.00785 0.00669 0.00793 0.00443

0.00055 0.00055 0.00055 0.00056 0.00052

0.000548 0.000532 0.000539 0.000509 0.000522

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.424 0.411 0.390 0.400 0.435

0.130 0.120 0.200 0.154 0.624

2.27 2.34 2.13 2.18 2.22

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.57 2.36 2.14 2.25 2.11

0.126 0.128 0.116 0.117 0.103

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000627 0.000629 0.000593 0.000596 0.000581

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0092 0.0091 0.0104 0.0104 0.0090

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00027 0.00030 0.00028 0.00027 0.00033

0.0249 0.0253 0.0238 0.0243 0.0336

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

29.3 29.5 28.7 29.7 29.7

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19

RG_GC_U2_WS_2
0190612

RG_GC_U3_WS_2
0190612

RG_TN_U1_WS_2
0190612

RG_TN_U2_WS_2
0190612

RG_T4_U1_WS_2
0190612

L2291233-6 L2291233-7 L2291233-8 L2291233-9 L2291233-11

09:40 09:30 14:15 14:00 11:20

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

28.3 30.1 30.2 30.7 30.0

0.00015 0.00030 0.00018 0.00026 0.00011

<0.10 0.15 <0.10 <0.10 <0.10

<0.00050 0.00051 <0.00050 <0.00050 <0.00050

0.051 0.201 0.104 0.115 0.031

0.000100 0.000297 0.000209 0.000209 0.000066

0.0012 0.0015 <0.0010 0.0010 0.0014

7.60 8.15 8.13 8.47 8.33

0.00524 0.0133 0.00818 0.00867 0.00376

0.00061 0.00065 <0.00050 0.00055 <0.00050

0.000481 0.000497 0.000533 0.000558 0.000556

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.447 0.424 0.410 0.428 0.445

0.498 0.751 0.105 0.083 0.782

2.60 2.45 2.24 2.34 2.19

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.00 1.77 2.48 2.53 2.33

0.0988 0.112 0.124 0.123 0.113

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000574 0.000604 0.000660 0.000630 0.000602

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0080 0.0107 0.0092 0.0091 0.0098

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00032 0.00027 0.00028 0.00030 0.00032

0.0355 0.0300 0.0247 0.0245 0.0332

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

28.8 29.7 29.7 30.7 30.3

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19

RG_T4_U2_WS_2
0190612

RG_T4_U3_WS_2
0190612

RG_DUP_WS_201
90612

RG_BLANK_WS_2
0190612

RG_TRIP_WS_201
90612

L2291233-12 L2291233-13 L2291233-14 L2291233-15 L2291233-16

11:10 11:00 10:00 12:00 12:00

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

30.4 30.5 29.6 <0.050 <0.050

0.00022 0.00024 0.00011 <0.00010 <0.00010

<0.10 0.12 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.101 0.158 0.029 <0.010 <0.010

0.000180 0.000259 0.000062 <0.000050 <0.000050

0.0012 0.0015 0.0014 <0.0010 <0.0010

7.72 8.32 8.01 <0.10 <0.10

0.00785 0.0119 0.00362 <0.00010 <0.00010

0.00064 0.00075 <0.00050 <0.00050 <0.00050

0.000549 0.000547 0.000502 <0.000050 <0.000050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.412 0.416 0.428 <0.050 <0.050

0.507 0.789 0.617 <0.050 <0.050

2.29 2.34 2.26 <0.10 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.03 1.94 2.24 <0.050 <0.050

0.114 0.120 0.106 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000592 0.000610 0.000591 <0.000010 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0098 0.0102 0.0098 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010

0.00030 0.00024 0.00030 <0.00010

0.0275 0.0320 0.0351 <0.00010

<0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050

29.0 28.4 26.8 <0.050 <0.050

<0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
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Grouping Analyte

Sampled Time
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WATER

WS WS WS WS WS
12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19

RG_SC_U1 
_WS_20190612

RG_SC_U2_WS_2
0190612

RG_ER_U1_WS_2
0190612

RG_ER_U2_WS_2
0190612

RG_GC_U1_WS_2
0190612

L2291233-1 L2291233-2 L2291233-3 L2291233-4 L2291233-5

13:30 13:15 12:10 12:00 10:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.0010 <0.0010 <0.0010 <0.0010 0.0013

8.08 8.27 7.70 7.79 8.19

0.00128 0.00143 0.00224 0.00261 0.00011

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000529 0.000517 0.000518 0.000519 0.000491

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.389 0.399 0.368 0.382 0.414

0.089 0.129 0.190 0.149 0.657

2.18 2.28 2.01 2.08 2.20

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.36 2.36 2.02 2.24 2.08

0.118 0.117 0.111 0.117 0.106

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000610 0.000611 0.000578 0.000579 0.000590

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals
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WATER

WS WS WS WS WS
12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19

RG_GC_U2_WS_2
0190612

RG_GC_U3_WS_2
0190612

RG_TN_U1_WS_2
0190612

RG_TN_U2_WS_2
0190612

RG_T4_U1_WS_2
0190612

L2291233-6 L2291233-7 L2291233-8 L2291233-9 L2291233-11

09:40 09:30 14:15 14:00 11:20

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0012 0.0014 <0.0010 <0.0010 0.0014

7.67 7.91 8.13 8.35 8.01

0.00015 0.00051 0.00151 0.00157 0.00018

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000463 0.000540 0.000524 0.000544 0.000532

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.415 0.363 0.388 0.399 0.412

0.599 0.829 0.099 0.114 0.769

2.41 2.03 2.17 2.18 2.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

1.98 1.68 2.37 2.37 2.18

0.0950 0.108 0.116 0.119 0.106

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000564 0.000568 0.000614 0.000604 0.000582

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2
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WATER

WS WS WS WS WS
12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19 12-JUN-19

RG_T4_U2_WS_2
0190612

RG_T4_U3_WS_2
0190612

RG_DUP_WS_201
90612

RG_BLANK_WS_2
0190612

RG_TRIP_WS_201
90612

L2291233-12 L2291233-13 L2291233-14 L2291233-15 L2291233-16

11:10 11:00 10:00 12:00 12:00

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0012 0.0014 0.0013 <0.0010

7.69 7.71 7.44 <0.10 <0.0050

0.00027 0.00121 0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000528 0.000575 0.000514 <0.000050

<0.00050 <0.00050 <0.00050 <0.00050

0.372 0.364 0.401 <0.050 <0.050

0.506 0.736 0.667 <0.050

2.05 2.04 2.18 <0.050

<0.000010 <0.000010 <0.000010 <0.000010

1.94 1.69 1.99 <0.050 <0.050

0.105 0.111 0.101 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010

0.000580 0.000524 0.000532 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals



Reference Information

B

DLHC

HTD

MS-B

RRV

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC/D-METAL/D-HG FILTERED AND PRESERVED AT THE LAB

Description Qualifier      

Description       Qualifier      

23-JUL-19 09:17 (MT)

L2291233 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L2291233-13, -14, -15
L2291233-1, -11, -12, -2, -3, -4, -5, -6, -7, -8, -9
L2291233-1, -11, -12, -2, -3, -4, -5, -6, -7, -8, -9
L2291233-1, -11, -12, -2, -3, -4, -5, -6, -7, -8, -9
L2291233-1, -11, -12, -2, -3, -4, -5, -6, -7, -8, -9
L2291233-1, -11, -12, -2, -3, -4, -5, -6, -7, -8, -9
L2291233-16
L2291233-1, -11, -12, -13, -14, -15, -2, -3, -4, -5, -6, -7, -
8, -9
L2291233-16
L2291233-1, -11, -12, -13, -14, -15, -2, -3, -4, -5, -6, -7, -
8, -9
L2291233-16
L2291233-1, -11, -12, -13, -14, -15, -2, -3, -4, -5, -6, -7, -
8, -9
L2291233-1, -11, -12, -13, -14, -15, -2, -3, -4, -5, -6, -7, -
8, -9
L2291233-1, -11, -12, -13, -14, -15, -2, -3, -4, -5, -6, -7, -
8, -9

Copper (Cu)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Aluminum (Al)-Total
Barium (Ba)-Total

Barium (Ba)-Total
Calcium (Ca)-Total

Calcium (Ca)-Total
Magnesium (Mg)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

MS-B
MS-B

MS-B
MS-B

MS-B

MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

Matrix Spike
Matrix Spike

Matrix Spike
Matrix Spike

Matrix Spike

Matrix Spike

QC Type Description

14
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL REV. 2
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NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL REV. 2
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Regional Effects

Version: FINAL REV. 2
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

Water

Water

Water

Water

R4677928

R4677888

R4671854

R4672960

Batch

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

LCS

MB

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG3082902-11

WG3082902-14

WG3082902-10

WG3082902-13

WG3082781-11

WG3082781-14

WG3082781-10

WG3082781-13

WG3078791-3

WG3078791-2

WG3078791-1

WG3078791-4

WG3079762-3

WG3079762-2

WG3079762-1

WG3079762-4

L2291233-14

LF

L2291233-15

L2291233-2

LF

L2291233-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

103.3

103.0

<1.0

<1.0

96.0

96.7

<1.0

<1.0

<0.000020

92.7

<0.000020

96.7

<0.000020

109.6

<0.000020

106.4

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

N/A

N/A

20

20

85-115

85-115

85-115

85-115

80-120

70-130

80-120

70-130

%

%

mg/L

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

2

2

1

1

0.00002

0.00002

RPD-NA

RPD-NA

<0.000020

<0.000020

25



Quality Control Report
Page 2 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

R4672026

R4672767

R4672521

R4673969

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

WG3078683-3

WG3078683-2

WG3078683-1

WG3078683-4

WG3078717-2

WG3078717-1

WG3080454-7

WG3080454-2

WG3080454-6

WG3080454-1

WG3080454-5

WG3080454-8

WG3081710-7

WG3081710-2

WG3081710-6

WG3081710-1

WG3081710-5

L2291233-1

L2291233-2

L2291233-15

L2291233-15

L2291233-14

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

<0.000020

103.7

<0.000020

98.9

104.6

<0.000020

<0.050

108.5

108.1

<0.050

<0.050

110.8

0.95

93.8

85.6

<0.50

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

18-JUN-19

18-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

N/A

N/A

2.3

20

20

20

80-120

70-130

80-120

85-115

85-115

75-125

80-120

80-120

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

0.00002

0.00002

0.05

0.05

0.5

RPD-NA

RPD-NA

<0.000020

<0.050

0.93
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Quality Control Report
Page 3 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

R4673969

R4673969

R4672521

R4677888

Batch

Batch

Batch

Batch

MB

MS

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

LCS

LCS

WG3081710-5

WG3081710-8

WG3081710-7

WG3081710-2

WG3081710-6

WG3081710-1

WG3081710-5

WG3081710-8

WG3080454-7

WG3080454-2

WG3080454-6

WG3080454-1

WG3080454-5

WG3080454-8

WG3082781-11

WG3082781-14

L2291233-15

L2291233-14

L2291233-15

L2291233-15

L2291233-15

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.50

84.1

1.56

91.8

87.1

<0.50

<0.50

90.4

<0.50

109.8

109.7

<0.50

<0.50

109.1

103.6

103.6

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

19-JUN-19

19-JUN-19

0.7

N/A

20

20

70-130

80-120

80-120

70-130

90-110

90-110

75-125

90-110

90-110

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

%

0.5

0.5

0.5

0.5

0.5

RPD-NA

1.55

<0.50

25



Quality Control Report
Page 4 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

Water

Water

Water

Water

R4677888

R4672521

R4677175

R4674405

Batch

Batch

Batch

Batch

MB

MB

DUP

LCS

LCS

MB

MB

MS

LCS

LCS

MB

MB

DUP

LCS

MB

MS

WG3082781-10

WG3082781-13

WG3080454-7

WG3080454-2

WG3080454-6

WG3080454-1

WG3080454-5

WG3080454-8

WG3082243-2

WG3082243-6

WG3082243-1

WG3082243-5

WG3081825-3

WG3081825-2

WG3081825-1

WG3081825-4

L2291233-15

L2291233-15

LF

LF

L2291233-9

L2291233-14

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

<2.0

<2.0

<0.020

108.8

107.5

<0.020

<0.020

115.2

93.5

94.6

<0.0000050

<0.0000050

0.00056

94.7

<0.00050

86.6

19-JUN-19

19-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

N/A

N/A

20

20

90-110

90-110

75-125

80-120

80-120

80-120

70-130

uS/cm

uS/cm

mg/L

%

%

mg/L

mg/L

%

%

%

mg/L

mg/L

ug/L

%

ug/L

%

2

2

0.02

0.02

0.000005

0.000005

0.0005

RPD-NA

RPD-NA

<0.020

0.00055

25



Quality Control Report
Page 5 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL

MET-D-CCMS-VA

Water

Water

R4678048

R4671854

Batch

Batch

LCS

MB

DUP

WG3082731-2

WG3082731-1

WG3078791-3

TMRM

L2291233-14

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

99.6

102.5

98.5

106.8

<0.050

<0.0050

<0.050

<0.050

0.0085

<0.00010

0.00027

0.0357

<0.000050

<0.010

<0.0000050

28.6

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0013

7.42

0.00014

0.000496

<0.00050

0.404

0.000609

2.15

<0.000010

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

13

N/A

12

1.5

N/A

N/A

N/A

6.4

N/A

N/A

N/A

N/A

N/A

0.6

0.3

0.00004

3.6

N/A

0.6

9.0

1.3

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

0.0002

20

20

20

20

20

20

80-120

80-120

80-120

80-120

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.05

0.005

0.05

0.05

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

0.0098

<0.00010

0.00030

0.0351

<0.000050

<0.010

<0.0000050

26.8

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0013

7.44

0.00010

0.000514

<0.00050

0.401

0.000667

2.18

<0.000010

25



Quality Control Report
Page 6 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4671854Batch
DUP

LCS

WG3078791-3

WG3078791-2

L2291233-14
Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

1.96

0.100

<0.000010

<0.00010

<0.010

0.000533

<0.00050

<0.0010

100.8

96.4

90.7

103.4

87.9

92.9

95.5

97.0

97.4

96.5

90.5

95.3

92.5

94.1

95.5

92.8

100.3

91.7

92.8

96.2

98.9

97.8

95.0

98.2

96.0

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

1.5

1.1

N/A

N/A

N/A

0.2

N/A

N/A

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

1.99

0.101

<0.000010

<0.00010

<0.010

0.000532

<0.00050

<0.0010
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Quality Control Report
Page 7 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4671854Batch
LCS

MB

WG3078791-2

WG3078791-1 LF

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

95.4

85.4

85.9

94.7

93.7

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

0.00149

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

B

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

25



Quality Control Report
Page 8 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4671854Batch
MB

MS

WG3078791-1

WG3078791-4

LF

L2291233-15

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

<0.00050

<0.0010

97.7

98.8

95.6

98.7

90.2

98.2

98.4

92.6

99.5

100.3

98.1

97.5

95.1

103.1

97.2

96.2

97.5

97.3

94.2

99.4

95.6

100.3

95.6

94.9

97.3

97.4

95.3

92.1

98.9

100.8

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0005

0.001

25



Quality Control Report
Page 9 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4672960Batch
DUP

LCS

WG3079762-3

WG3079762-2

L2291233-2
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

0.0084

<0.00010

0.00028

0.0253

<0.000050

<0.010

<0.0000050

29.0

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

8.28

0.00139

0.000543

<0.00050

0.395

0.000130

2.16

<0.000010

2.35

0.120

<0.000010

<0.00010

<0.010

0.000576

<0.00050

<0.0010

98.3

100.0

100.0

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

7.4

N/A

5.7

0.0

N/A

N/A

N/A

1.6

N/A

N/A

N/A

N/A

N/A

N/A

0.2

2.8

4.8

N/A

0.9

0.7

5.6

N/A

0.1

2.4

N/A

N/A

N/A

5.9

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0091

<0.00010

0.00030

0.0253

<0.000050

<0.010

<0.0000050

29.5

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

8.27

0.00143

0.000517

<0.00050

0.399

0.000129

2.28

<0.000010

2.36

0.117

<0.000010

<0.00010

<0.010

0.000611

<0.00050

<0.0010

25



Quality Control Report
Page 10 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4672960Batch
LCS

MB

WG3079762-2

WG3079762-1 LF

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

102.0

99.7

105.1

102.5

104.9

101.6

100.3

101.5

97.4

99.4

104.1

103.4

99.8

105.2

99.3

99.5

99.5

106.8

100.2

105.7

103.1

101.5

102.1

93.9

102.0

101.0

100.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

25



Quality Control Report
Page 11 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4672960Batch
MB

MS

WG3079762-1

WG3079762-4

LF

L2291233-1

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

96.0

98.9

104.1

N/A

96.9

104.6

100.2

N/A

99.1

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 12 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4672960

R4672026

Batch

Batch

MS

DUP

WG3079762-4

WG3078683-3

L2291233-1

L2291233-1

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

96.8

97.2

98.5

95.0

103.8

N/A

96.8

100.7

96.3

107.2

107.9

93.4

97.3

N/A

N/A

97.9

99.1

97.7

96.4

99.8

102.0

0.0832

<0.00010

0.00031

0.0251

<0.000050

<0.010

0.0000065

29.3

0.00017

<0.00010

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

3.6

N/A

16

5.6

N/A

N/A

N/A

2.2

1.3

N/A

20

20

20

20

20

20

20

20

20

20

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MS-B

MS-B

MS-B

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0803

<0.00010

0.00036

0.0265

<0.000050

<0.010

<0.0000050

30.0

0.00017

<0.00010

25



Quality Control Report
Page 13 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4672026Batch
DUP

LCS

WG3078683-3

WG3078683-2

L2291233-1
Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

<0.00050

0.113

0.000180

<0.0010

8.24

0.00755

0.000551

<0.00050

0.415

0.000143

2.26

<0.000010

2.49

0.122

<0.000010

<0.00010

<0.010

0.000609

<0.00050

<0.0030

109.6

108.3

105.4

107.3

105.4

106.5

103.3

105.2

103.9

105.0

103.4

99.4

102.6

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

N/A

3.5

2.5

N/A

3.0

4.2

0.5

N/A

2.2

9.6

0.6

N/A

3.2

2.7

N/A

N/A

N/A

2.9

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00050

0.109

0.000185

0.0010

8.49

0.00788

0.000548

<0.00050

0.424

0.000130

2.27

<0.000010

2.57

0.126

<0.000010

<0.00010

<0.010

0.000627

<0.00050

<0.0030

25



Quality Control Report
Page 14 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4672026Batch
LCS

MB

WG3078683-2

WG3078683-1

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

98.1

107.5

108.4

101.5

103.9

107.7

104.2

111.1

98.3

111.2

103.9

99.1

102.3

102.3

109.6

105.9

101.9

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

25



Quality Control Report
Page 15 ofReport Date: 23-JUL-19Workorder: L2291233

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4672026Batch
MB

MS

WG3078683-1

WG3078683-4 L2291233-2

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

100.8

100.2

102.5

N/A

101.8

104.1

99.1

N/A

99.3

99.3

98.4

97.7

99.2

94.6

N/A

102.0

102.5

97.2

101.4

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4672026

R4672767

Batch

Batch

MS

LCS

WG3078683-4

WG3078717-2

L2291233-2
Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

97.1

93.4

99.98

N/A

N/A

96.1

99.9

99.3

102.7

100.4

98.2

108.1

103.3

100.2

101.2

104.3

101.6

96.3

102.6

99.9

100.1

98.5

91.2

105.2

102.2

102.0

100.6

103.2

99.8

99.1

102.2

105.3

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4672767Batch
LCS

MB

WG3078717-2

WG3078717-1

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

100.0

101.6

101.4

104.6

97.6

99.97

106.9

99.4

98.7

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4672767

R4676326

R4672521

Batch

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

LCS

MB

MB

MS

WG3078717-1

WG3081824-11

WG3081824-10

WG3081824-14

WG3081824-13

WG3081824-9

WG3081824-12

WG3080454-7

WG3080454-2

WG3080454-6

WG3080454-1

WG3080454-5

WG3080454-8

L2291233-11

L2291233-11

L2291233-15

L2291233-15

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

0.0089

112.6

111.6

<0.0050

<0.0050

96.3

<0.0010

109.2

109.6

<0.0010

<0.0010

110.3

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

18-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

N/A

N/A

20

20

85-115

85-115

75-125

90-110

90-110

75-125

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.005

0.001

0.001

RPD-NA

RPD-NA

<0.0050

<0.0010
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

Water

Water

Water

Water

Water

R4672521

R4673389

R4671930

R4677888

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

MS

CRM

DUP

LCS

LCS

MB

MB

LCS

LCS

WG3080454-7

WG3080454-2

WG3080454-6

WG3080454-1

WG3080454-5

WG3080454-8

WG3081363-3

WG3081363-4

WG3079667-6

WG3079667-8

WG3079667-5

WG3079667-7

WG3082781-11

WG3082781-14

L2291233-15

L2291233-15

CL-ORP

L2291233-13

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

0.0086

109.9

107.6

<0.0050

<0.0050

109.7

224

448

99.8

101.0

<0.0020

<0.0020

7.00

7.00

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

18-JUN-19

18-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

17-JUN-19

19-JUN-19

19-JUN-19

N/A

8.2

20

15

90-110

90-110

75-125

210-230

80-120

80-120

6.9-7.1

6.9-7.1

mg/L

%

%

mg/L

mg/L

%

mV

mV

%

%

mg/L

mg/L

pH

pH

0.005

0.005

0.002

0.002

RPD-NA

J

<0.0050

439
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

R4671777

R4672521

R4678527

R4678328

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

LCS

MB

MB

MS

DUP

LCS

MB

LCS

LCS

LCS

LCS

LCS

WG3078103-6

WG3078103-5

WG3080454-7

WG3080454-2

WG3080454-6

WG3080454-1

WG3080454-5

WG3080454-8

WG3081471-9

WG3081471-8

WG3081471-7

WG3083285-13

WG3083285-17

WG3083285-2

WG3083285-21

WG3083285-25

L2291233-15

L2291233-15

L2291233-1

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

93.0

<0.0010

<0.30

109.6

109.9

<0.30

<0.30

108.0

125

104.7

<10

100.2

100.2

104.4

101.6

97.4

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

N/A

0.0

20

20

80-120

90-110

90-110

75-125

85-115

75-125

75-125

75-125

75-125

75-125

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

0.001

0.3

0.3

10

RPD-NA<0.30

125
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4678328

R4677728

R4670712

Batch

Batch

Batch

LCS

LCS

MB

MB

MB

MB

MB

MB

MB

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

WG3083285-6

WG3083285-9

WG3083285-1

WG3083285-12

WG3083285-16

WG3083285-20

WG3083285-24

WG3083285-5

WG3083285-8

WG3081473-4

WG3081473-6

WG3081473-3

WG3081473-5

WG3077894-12

WG3077894-11

WG3077894-8

WG3077894-10

L2291233-11

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

104.6

103.6

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

97.1

93.0

<1.0

<1.0

3.47

96.0

95.5

<0.10

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

20-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

19-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

14-JUN-19

0.6 15

75-125

75-125

85-115

85-115

85-115

85-115

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

NTU

%

%

NTU

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1

1

0.1

3.49
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4670712Batch
MBWG3077894-7

Turbidity <0.10 14-JUN-19NTU 0.1

25



Quality Control Report
Page 23 ofReport Date: 23-JUL-19Workorder: L2291233

Sample Parameter Qualifier Definitions:

Description Qualifier      

B

J

MS-B

RPD-NA

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are
considered reliable.
Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7
8
9

11
12
13
14
15
16

16

1
2
3
4
5
6
7
8
9

11
12
13
14
15
16

12-JUN-19 13:30
12-JUN-19 13:15
12-JUN-19 12:10
12-JUN-19 12:00
12-JUN-19 10:00
12-JUN-19 09:40
12-JUN-19 09:30
12-JUN-19 14:15
12-JUN-19 14:00
12-JUN-19 11:20
12-JUN-19 11:10
12-JUN-19 11:00
12-JUN-19 10:00
12-JUN-19 12:00
12-JUN-19 12:00

12-JUN-19 12:00

12-JUN-19 13:30
12-JUN-19 13:15
12-JUN-19 12:10
12-JUN-19 12:00
12-JUN-19 10:00
12-JUN-19 09:40
12-JUN-19 09:30
12-JUN-19 14:15
12-JUN-19 14:00
12-JUN-19 11:20
12-JUN-19 11:10
12-JUN-19 11:00
12-JUN-19 10:00
12-JUN-19 12:00
12-JUN-19 12:00

18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 09:55
18-JUN-19 10:37
18-JUN-19 10:37
18-JUN-19 10:37
18-JUN-19 10:37
18-JUN-19 10:37

20-JUN-19 11:00

19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00
19-JUN-19 12:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

7

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

140
141
142
142
144
144
144
140
140
143
144
144
145
143
143

8

167
167
168
168
170
170
170
166
166
169
169
169
170
168
168

Oxidation redution potential by elect.

Total Suspended Solids

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHT

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2291233 were received on 13-JUN-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

days

hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

20-AUG-19

Lab Work Order #: L2332094

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
27-AUG-19 11:12 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAMJob Reference: 
VPO00616180Project P.O. #: 

REP-Koocanusa 19-08C of C Numbers:
Legal Site Desc: 



27-AUG-19 11:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2332094 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS WS WS WS
19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19

RG_T4_U3_WS_2
0190819_1350_NP

_MD

RG_T4_U2_WS_2
0190819_1400_NP

_MD

RG_T4_U1_WS_2
0190819_1415_NP

_MD

RG_ER_U3_WS_2
0190819_1520_NP

_MD

RG_ER_U2_WS_2
0190819_1530_NP

_MD

L2332094-1 L2332094-2 L2332094-3 L2332094-4 L2332094-5

13:50 14:00 14:15 15:20 15:30

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

276 260 244 250 244

133 126 123 119 119

8.21 8.26 8.31 8.30 8.32

435 444 407 467 398

3.9 <1.0 <1.0 <1.0 <1.0

159 220 199 202 206

2.72 0.74 0.70 0.84 0.69

<1.0 <1.0 <1.0 <1.0 <1.0

115 113 105 110 105

<1.0 <1.0 1.8 <1.0 2.4

<1.0 <1.0 <1.0 <1.0 <1.0

115 113 107 110 108

0.0154 0.0082 0.0054 0.0062 0.0077

<0.050 <0.050 <0.050 <0.050 <0.050

2.70 2.25 1.97 2.27 2.03

0.105 0.099 0.091 0.092 0.093

93.5 91.8 96.3 89.8 92.4

0.251 0.209 0.143 0.139 0.147

0.0027 0.0021 0.0021 0.0015 0.0023

0.095 0.065 0.158 0.107 0.141

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.0033 <0.0020 <0.0020 0.0031 <0.0020

29.8 26.6 23.1 24.8 23.8

3.01 2.89 2.69 2.80 2.72

2.82 2.65 2.59 2.51 2.51

-3.4 -4.3 -1.9 -5.4 -3.9

0.81 0.98 1.18 1.15 1.05

0.84 0.99 1.24 1.47 1.10

0.0443 0.0165 0.0116 0.0122 0.0101

<0.00010 <0.00010 <0.00010 <0.00010 0.00012

0.00039 0.00037 0.00033 0.00033 0.00033

0.0437 0.0435 0.0415 0.0399 0.0413

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

0.0057 <0.0050 <0.0050 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC
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WATER

WS
19-AUG-19

RG_ER_U1_WS_2
0190819_1540_NP

_MD

L2332094-6

15:40

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

242

117

8.33

436

<1.0

206

0.63

<1.0

104

2.8

<1.0

107

0.0055

<0.050

2.39

0.087

90.9

0.161

0.0020

0.098

<0.0010

<0.0020

23.7

2.71

2.47

-4.8

0.95

1.11

0.0115

<0.00010

0.00032

0.0406

<0.020

<0.000050

<0.010

<0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC
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Sample ID 
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Grouping Analyte
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WATER

WS WS WS WS WS
19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19

RG_T4_U3_WS_2
0190819_1350_NP

_MD

RG_T4_U2_WS_2
0190819_1400_NP

_MD

RG_T4_U1_WS_2
0190819_1415_NP

_MD

RG_ER_U3_WS_2
0190819_1520_NP

_MD

RG_ER_U2_WS_2
0190819_1530_NP

_MD

L2332094-1 L2332094-2 L2332094-3 L2332094-4 L2332094-5

13:50 14:00 14:15 15:20 15:30

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

34.8 34.3 33.0 32.2 32.2

0.00026 0.00014 0.00010 0.00013 0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.064 0.012 <0.010 <0.010 <0.010

0.000092 <0.000050 <0.000050 <0.000050 <0.000050

0.0023 0.0022 0.0018 0.0018 0.0019

11.8 11.0 10.1 11.0 10.1

0.00588 0.00196 0.00120 0.00140 0.00109

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000749 0.000698 0.000636 0.000660 0.000656

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.505 0.472 0.468 0.470 0.455

1.31 1.21 0.937 0.853 1.02

1.97 1.55 1.36 1.41 1.29

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

3.48 3.00 2.71 3.01 2.71

0.155 0.142 0.128 0.137 0.130

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 0.00014 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000674 0.000609 0.000577 0.000598 0.000565

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0035 0.0033 0.0037 0.0033 0.0040

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00033 0.00031 0.00029 0.00030 0.00032

0.0423 0.0429 0.0396 0.0372 0.0388

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

36.2 34.0 33.9 32.5 32.6

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WS
19-AUG-19

RG_ER_U1_WS_2
0190819_1540_NP

_MD

L2332094-6

15:40

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

32.4

0.00011

<0.10

<0.00050

<0.010

<0.000050

0.0019

10.3

0.00110

<0.00050

0.000636

<0.00050

0.464

0.989

1.28

<0.000010

2.66

0.128

<0.000010

<0.00010

<0.010

0.000582

<0.00050

<0.0030

LAB

LAB

0.0039

<0.00010

0.00030

0.0395

<0.020

<0.000050

<0.010

<0.0050

31.6

<0.00010

<0.10

Total Metals

Dissolved Metals
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WATER

WS WS WS WS WS
19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19

RG_T4_U3_WS_2
0190819_1350_NP

_MD

RG_T4_U2_WS_2
0190819_1400_NP

_MD

RG_T4_U1_WS_2
0190819_1415_NP

_MD

RG_ER_U3_WS_2
0190819_1520_NP

_MD

RG_ER_U2_WS_2
0190819_1530_NP

_MD

L2332094-1 L2332094-2 L2332094-3 L2332094-4 L2332094-5

13:50 14:00 14:15 15:20 15:30

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0023 0.0022 0.0019 0.0018 0.0018

10.5 9.97 9.39 9.25 9.27

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000702 0.000650 0.000593 0.000590 0.000604

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.479 0.455 0.438 0.431 0.444

1.35 1.29 1.01 0.871 1.01

1.81 1.42 1.22 1.28 1.13

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

3.23 2.83 2.58 2.81 2.56

0.145 0.135 0.129 0.133 0.123

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000719 0.000682 0.000626 0.000653 0.000626

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals
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Sample ID 
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Grouping Analyte
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WATER

WS
19-AUG-19

RG_ER_U1_WS_2
0190819_1540_NP

_MD

L2332094-6

15:40

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050

<0.010

<0.000050

0.0018

9.39

<0.00010

<0.0000050

0.000599

<0.00050

0.431

0.979

1.13

<0.000010

2.45

0.129

<0.000010

<0.00010

<0.010

0.000662

<0.00050

<0.0010

Dissolved Metals



Reference Information

DLHC

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, dissolved metals and dissolved mercury must be filtered and 
preserved; appropriate codes added.

Description Qualifier      

Description       Qualifier      

27-AUG-19 11:12 (MT)
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2332094-1, -2, -3, -4, -5, -6
L2332094-1, -2, -3, -4, -5, -6
L2332094-1, -2, -3, -4, -5, -6
L2332094-1, -2, -3, -4, -5, -6
L2332094-1, -2, -3, -4, -5, -6
L2332094-1, -2, -3, -4, -5, -6
L2332094-1, -2, -3, -4, -5, -6
L2332094-1, -2, -3, -4, -5, -6
L2332094-1, -2, -3, -4, -5, -6
L2332094-1, -2, -3, -4, -5, -6

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10
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CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

Version: FINAL   
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Reference Information 27-AUG-19 11:12 (MT)

L2332094 CONTD....

10PAGE of

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP-Koocanusa 19-08

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Water

Water

Water

Water

Water

Water

R4763736

R4763718

R4765206

R4765303

R4762165

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG3140066-5

WG3140066-4

WG3140072-9

WG3140072-8

WG3140072-7

WG3139722-2

WG3139722-1

WG3139859-3

WG3139859-2

WG3139859-1

WG3139859-4

WG3139061-6

WG3139061-5

L2332094-4

LF

L2332094-2

L2332094-1

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

102.5

<1.0

108

99.9

<1.0

99.5

<0.000020

<0.000020

94.1

<0.000020

92.9

108.6

<0.050

21-AUG-19

21-AUG-19

21-AUG-19

21-AUG-19

21-AUG-19

22-AUG-19

22-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

20-AUG-19

20-AUG-19

1.9

N/A

20

20

85-115

85-115

80-120

80-120

70-130

85-115

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

2

1

0.00002

0.00002

0.05

RPD-NA

110

<0.000020
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Quality Control Report
Page 2 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

Water

Water

Water

Water

Water

R4767322

R4767322

R4762165

R4763718

R4762165

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

LCS

MB

WG3141597-19

WG3141597-18

WG3141597-17

WG3141597-20

WG3141597-19

WG3141597-18

WG3141597-17

WG3141597-20

WG3139061-6

WG3139061-5

WG3140072-9

WG3140072-8

WG3140072-7

WG3139061-6

WG3139061-5

L2332094-2

L2332094-3

L2332094-2

L2332094-3

L2332094-4

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

0.98

109.9

<0.50

89.7

0.95

116.5

<0.50

93.5

103.0

<0.50

250

100.6

<2.0

108.9

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

20-AUG-19

20-AUG-19

21-AUG-19

21-AUG-19

21-AUG-19

20-AUG-19

0.7

4.1

0.0

20

20

10

80-120

70-130

80-120

70-130

90-110

90-110

90-110

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

uS/cm

%

uS/cm

%

0.5

0.5

0.5

2

0.98

0.99

250
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Quality Control Report
Page 3 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4762165

R4767842

R4768565

R4765206

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

LCS

MB

LCS

WG3139061-5

WG3141526-3

WG3141526-2

WG3141526-1

WG3143342-2

WG3143342-1

WG3139722-2

L2332094-6

LF

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

<0.020

<0.0000050

93.2

<0.0000050

80.6

<0.00050

96.4

93.8

93.4

95.6

92.0

96.2

93.2

96.5

94.7

92.4

92.2

94.7

97.4

99.4

97.0

94.9

20-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

N/A 20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

%

mg/L

%

ug/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.02

0.000005

0.0005

RPD-NA<0.0000050
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Quality Control Report
Page 4 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4765206Batch
LCS

MB

WG3139722-2

WG3139722-1 LF

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

96.3

95.1

98.9

93.6

95.4

93.3

97.1

100.6

98.3

96.4

95.8

100.9

96.8

97.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 5 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4765206

R4765303

Batch

Batch

MB

DUP

WG3139722-1

WG3139859-3

LF

L2332094-2

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

0.0196

<0.00010

0.00038

0.0425

<0.000050

<0.010

<0.0000050

35.8

0.00015

<0.00010

<0.00050

0.015

<0.000050

0.0022

10.9

0.00196

0.000719

<0.00050

0.484

0.00116

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

17

N/A

2.1

2.2

N/A

N/A

N/A

4.2

5.5

N/A

N/A

18

N/A

3.3

1.3

0.2

3.0

N/A

2.6

4.6

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0165

<0.00010

0.00037

0.0435

<0.000050

<0.010

<0.0000050

34.3

0.00014

<0.00010

<0.00050

0.012

<0.000050

0.0022

11.0

0.00196

0.000698

<0.00050

0.472

0.00121
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Quality Control Report
Page 6 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4765303Batch
DUP

LCS

WG3139859-3

WG3139859-2

L2332094-2
Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

1.57

<0.000010

3.01

0.139

<0.000010

0.00014

<0.010

0.000607

<0.00050

<0.0030

101.2

97.2

100.9

99.2

88.3

95.9

102.3

97.0

103.2

98.9

99.5

101.4

93.1

97.0

101.2

102.4

101.2

100.0

103.9

98.9

105.4

102.4

101.0

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

1.3

N/A

0.5

2.2

N/A

2.0

N/A

0.2

N/A

N/A

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

1.55

<0.000010

3.00

0.142

<0.000010

0.00014

<0.010

0.000609

<0.00050

<0.0030
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Quality Control Report
Page 7 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4765303Batch
LCS

MB

WG3139859-2

WG3139859-1

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

101.1

88.8

101.4

93.7

88.4

100.9

100.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001
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Quality Control Report
Page 8 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4765303Batch
MB

MS

WG3139859-1

WG3139859-4 L2332094-1

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

<0.00030

<0.000010

<0.00050

<0.0030

99.0

99.7

101.8

N/A

93.4

90.4

105.1

N/A

102.5

98.4

99.2

98.3

94.2

98.1

N/A

98.7

102.1

98.5

101.6

98.6

95.9

106.1

N/A

N/A

89.7

103.5

95.8

89.8

101.3

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

MS-B

MS-B

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 9 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Water

Water

Water

Water

Water

Water

Water

R4765303

R4768758

R4762165

R4762165

R4768422

R4765058

Batch

Batch

Batch

Batch

Batch

Batch

MS

LCS

MB

LCS

MB

LCS

MB

CRM

DUP

LCS

MB

WG3139859-4

WG3141851-10

WG3141851-9

WG3139061-6

WG3139061-5

WG3139061-6

WG3139061-5

WG3143171-1

WG3143171-2

WG3140294-14

WG3140294-4

L2332094-1

CL-ORP

L2332094-1

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

97.8

102.6

<0.0050

105.3

<0.0010

101.6

<0.0050

220

432

102.2

<0.0020

23-AUG-19

23-AUG-19

23-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

24-AUG-19

24-AUG-19

22-AUG-19

22-AUG-19

3.5 15

70-130

85-115

90-110

90-110

210-230

80-120

%

%

mg/L

%

mg/L

%

mg/L

mV

mV

%

mg/L

0.005

0.001

0.005

0.002

J435
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Quality Control Report
Page 10 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

R4763718

R4759717

R4762165

R4768900

R4768755

Batch

Batch

Batch

Batch

Batch

DUP

LCS

LCS

LCS

MB

MB

LCS

MB

LCS

MB

LCS

LCS

LCS

LCS

MB

WG3140072-9

WG3140072-8

WG3137802-6

WG3137802-9

WG3137802-1

WG3137802-2

WG3139061-6

WG3139061-5

WG3141391-8

WG3141391-7

WG3143573-10

WG3143573-14

WG3143573-2

WG3143573-6

WG3143573-1

L2332094-4
pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

8.30

7.01

101.4

102.4

<0.0010

<0.0010

103.1

<0.30

95.1

<10

105.7

100.6

109.3

105.2

21-AUG-19

21-AUG-19

20-AUG-19

20-AUG-19

19-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

23-AUG-19

23-AUG-19

26-AUG-19

26-AUG-19

26-AUG-19

26-AUG-19

0.00 0.2

6.9-7.1

80-120

80-120

90-110

85-115

75-125

75-125

75-125

75-125

pH

pH

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

%

%

0.001

0.001

0.3

10

J8.30
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Quality Control Report
Page 11 ofReport Date: 27-AUG-19Workorder: L2332094

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4768755

R4768742

R4761731

Batch

Batch

Batch

MB

MB

MB

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG3143573-1

WG3143573-13

WG3143573-5

WG3143573-9

WG3140730-6

WG3140730-5

WG3138445-9

WG3138445-5

WG3138445-8

WG3138445-4

WG3138445-7

L2332094-2

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

Turbidity

Turbidity

Turbidity

<0.050

<0.050

<0.050

<0.050

91.8

<1.0

0.76

94.5

95.5

<0.10

<0.10

26-AUG-19

26-AUG-19

26-AUG-19

26-AUG-19

23-AUG-19

23-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

2.0 15

85-115

85-115

85-115

mg/L

mg/L

mg/L

mg/L

%

mg/L

NTU

%

%

NTU

NTU

0.05

0.05

0.05

0.05

1

0.1

0.1

0.74
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Quality Control Report
Page 12 ofReport Date: 27-AUG-19Workorder: L2332094

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 13 ofReport Date: 27-AUG-19Workorder: L2332094

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6

1
2
3
4
5
6

19-AUG-19 13:50
19-AUG-19 14:00
19-AUG-19 14:15
19-AUG-19 15:20
19-AUG-19 15:30
19-AUG-19 15:40

19-AUG-19 13:50
19-AUG-19 14:00
19-AUG-19 14:15
19-AUG-19 15:20
19-AUG-19 15:30
19-AUG-19 15:40

24-AUG-19 09:00
24-AUG-19 09:00
24-AUG-19 09:00
24-AUG-19 09:00
24-AUG-19 09:00
24-AUG-19 09:00

21-AUG-19 09:00
21-AUG-19 09:00
21-AUG-19 09:00
21-AUG-19 09:00
21-AUG-19 09:00
21-AUG-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25

115
115
115
114
114
113

43
43
43
42
42
41

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2332094 were received on 20-AUG-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

20-AUG-19

Lab Work Order #: L2332191

Date Received:Teck Coal Ltd.

421 Pine Avenue
Sparwood  BC  V0B 2G0

ATTN: Cait Good
FINAL   
27-AUG-19 15:53 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, B.Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 250-425-8202

REGIONAL EFFECTS PROGRAM/KOOCANUSAJob Reference: 
VPO00616180Project P.O. #: 

REP-Koocanusa 19-08C of C Numbers:
Legal Site Desc: 



27-AUG-19 15:53 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2332191 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

WATER

WS WS WS WS WS
19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19

RG_GC_U3_WS_2
0190819_1142_NP

_MD

RG_GC_U2_WS_2
0190819_1200_NP

_MD

RG_GC_U1_WS_2
0190819_1210_NP

_MD

RG_DUP_WS_201
90819_1220_NP_M

D

RG_BLANK_WS_2
0190819_1215_NP

_MD

L2332191-1 L2332191-2 L2332191-3 L2332191-4 L2332191-5

11:42 12:00 12:10 12:20 12:15

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

258 255 236 237 <2.0

130 128 118 121 <0.50

8.10 8.26 8.33 8.34 5.56

313 485 364 399 496

9.7 1.5 <1.0 1.7 <1.0

148 141 125 129 <10

6.41 0.81 0.90 0.89 <0.10

1.7 <1.0 <1.0 <1.0 1.0

113 112 102 98.3 <1.0

<1.0 <1.0 3.0 3.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

113 112 105 101 <1.0

0.0102 0.0119 0.0103 0.0061 <0.0050

<0.050 <0.050 <0.050 <0.050 <0.050

2.08 2.25 1.87 1.90 <0.50

0.101 0.094 0.088 0.090 <0.020

94.6 94.2 94.2 99.0 0.0

0.318 0.192 0.139 0.140 <0.0050

0.0036 0.0024 0.0020 0.0021 <0.0010

0.101 0.077 0.114 0.094 <0.050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.0035 <0.0020 <0.0020 <0.0020 <0.0020

25.7 25.4 21.9 21.8 <0.30

2.88 2.86 2.63 2.55 <0.10

2.73 2.69 2.48 2.52 <0.10

-2.8 -3.0 -3.0 -0.5 0.0

0.85 0.90 1.04 1.14 <0.50

0.85 1.12 1.24 1.19 <0.50

0.131 0.0171 0.0198 0.0165 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00042 0.00032 0.00035 0.00031 <0.00010

0.0447 0.0433 0.0398 0.0392 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

0.0071 <0.0050 <0.0050 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC
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WATER

WS
19-AUG-19

RG_TRIP_WS_201
90819_0000_NP_M

D

L2332191-6

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

<2.0

<0.50

5.37

414

<1.0

<10

<0.10

1.9

<1.0

<1.0

<1.0

<1.0

<0.0050

<0.050

<0.50

<0.020

0.0

<0.0050

<0.0010

<0.050

<0.0010

<0.0020

<0.30

<0.10

<0.10

0.0

<0.50

<0.0030

<0.00010

<0.00010

<0.00010

<0.020

<0.000050

<0.010

<0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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WATER

WS WS WS WS WS
19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19

RG_GC_U3_WS_2
0190819_1142_NP

_MD

RG_GC_U2_WS_2
0190819_1200_NP

_MD

RG_GC_U1_WS_2
0190819_1210_NP

_MD

RG_DUP_WS_201
90819_1220_NP_M

D

RG_BLANK_WS_2
0190819_1215_NP

_MD

L2332191-1 L2332191-2 L2332191-3 L2332191-4 L2332191-5

11:42 12:00 12:10 12:20 12:15

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

33.9 35.5 31.0 32.3 <0.050

0.00028 0.00012 0.00013 0.00012 <0.00010

0.11 <0.10 <0.10 <0.10 <0.10

0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.184 0.017 0.013 0.012 <0.010

0.000187 <0.000050 <0.000050 <0.000050 <0.000050

0.0022 0.0020 0.0017 0.0018 <0.0010

10.7 10.5 9.73 10.1 <0.10

0.0169 0.00281 0.00119 0.00111 <0.00010

0.00066 <0.00050 <0.00050 <0.00050 <0.00050

0.000698 0.000654 0.000610 0.000639 <0.000050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.482 0.468 0.449 0.461 <0.050

1.13 0.978 0.926 0.968 <0.050

2.62 1.83 1.34 1.33 <0.10

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.61 3.06 2.48 2.51 <0.050

0.147 0.140 0.126 0.126 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

0.00052 0.00014 0.00017 0.00014 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000626 0.000607 0.000571 0.000569 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0030 0.0032 0.0036 0.0045 <0.0030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00030 0.00028 0.00033 0.00028 <0.00010

0.0412 0.0414 0.0394 0.0388 <0.00010

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

35.4 34.7 32.2 33.6 <0.050

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals
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WATER

WS
19-AUG-19

RG_TRIP_WS_201
90819_0000_NP_M

D

L2332191-6

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

<0.050

0.00013

<0.10

<0.00050

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.00050

<0.000050

<0.00050

<0.050

<0.050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

0.00033

<0.010

<0.000010

<0.00050

<0.0030

FIELD

<0.050

Total Metals

Dissolved Metals

RRV

RRV
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WATER

WS WS WS WS WS
19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19 19-AUG-19

RG_GC_U3_WS_2
0190819_1142_NP

_MD

RG_GC_U2_WS_2
0190819_1200_NP

_MD

RG_GC_U1_WS_2
0190819_1210_NP

_MD

RG_DUP_WS_201
90819_1220_NP_M

D

RG_BLANK_WS_2
0190819_1215_NP

_MD

L2332191-1 L2332191-2 L2332191-3 L2332191-4 L2332191-5

11:42 12:00 12:10 12:20 12:15

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0022 0.0020 0.0018 0.0019 <0.0010

10.1 10.0 9.19 8.97 <0.10

0.00102 <0.00010 <0.00010 <0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000656 0.000615 0.000585 0.000602 <0.000050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.452 0.471 0.443 0.437 <0.050

1.31 0.935 0.949 0.924 <0.050

2.24 1.64 1.19 1.23 <0.050

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.61 2.79 2.41 2.28 <0.050

0.141 0.133 0.123 0.120 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

0.00034 0.00011 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000670 0.000670 0.000653 0.000607 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0016 <0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals
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WATER

WS
19-AUG-19

RG_TRIP_WS_201
90819_0000_NP_M

D

L2332191-6

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.0050

<0.050

<0.050

Dissolved Metals



Reference Information

DLHC

MS-B

RRV

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, dissolved metals and dissolved mercury must be filtered and 
preserved; appropriate codes added.

Description Qualifier      

Description       Qualifier      

27-AUG-19 15:53 (MT)

L2332191 CONTD....
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2332191-1, -2, -3, -4, -5
L2332191-1, -2, -3, -4, -5
L2332191-1, -2, -3, -4, -5
L2332191-1, -2, -3, -4, -5
L2332191-1, -2, -3, -4, -5
L2332191-1, -2, -3, -4, -5, -6
L2332191-6
L2332191-1, -2, -3, -4, -5, -6
L2332191-6
L2332191-1, -2, -3, -4, -5, -6
L2332191-6
L2332191-6
L2332191-6
L2332191-1, -2, -3, -4, -5, -6
L2332191-6
L2332191-1, -2, -3, -4, -5, -6
L2332191-6
L2332191-6

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Barium (Ba)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Selenium (Se)-Total
Sodium (Na)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Strontium (Sr)-Total
Uranium (U)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

Total Organic Carbon

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340 B

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Version: FINAL   
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NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

REP-Koocanusa 19-08

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4763736

R4763718

R4765206

R4765303

R4762165

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

LCS

MB

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG3140066-6

WG3140066-5

WG3140066-4

WG3140072-11

WG3140072-8

WG3140072-10

WG3140072-7

WG3139722-3

WG3139722-2

WG3139722-1

WG3139722-4

WG3139859-2

WG3139859-1

WG3139061-6

WG3139061-5

L2332191-1

L2332191-1

LF

L2332191-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

1.6

102.5

<1.0

101.7

99.9

<1.0

<1.0

<0.000020

99.5

<0.000020

105.4

94.1

<0.000020

108.6

21-AUG-19

21-AUG-19

21-AUG-19

21-AUG-19

21-AUG-19

21-AUG-19

21-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

23-AUG-19

23-AUG-19

20-AUG-19

4.8

N/A

20

20

85-115

85-115

85-115

80-120

70-130

80-120

85-115

mg/L

%

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

%

2

1

1

0.00002

0.00002

RPD-NA

1.7

<0.000020
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Quality Control Report
Page 2 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

R4762165

R4767894

R4767894

R4762165

R4763718

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

LCS

LCS

MB

MB

WG3139061-5

WG3142479-3

WG3142479-2

WG3142479-1

WG3142479-4

WG3142479-3

WG3142479-2

WG3142479-1

WG3142479-4

WG3139061-6

WG3139061-5

WG3140072-11

WG3140072-8

WG3140072-10

WG3140072-7

L2332191-4

L2332191-5

L2332191-4

L2332191-5

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

<0.050

1.20

90.5

<0.50

92.9

1.09

86.6

<0.50

92.9

103.0

<0.50

101.8

100.6

<2.0

20-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

20-AUG-19

20-AUG-19

21-AUG-19

21-AUG-19

21-AUG-19

5.2

8.2

20

20

80-120

70-130

80-120

70-130

90-110

90-110

90-110

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

%

%

uS/cm

0.05

0.5

0.5

0.5

2

1.14

1.19

15



Quality Control Report
Page 3 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-CL

Water

Water

Water

Water

Water

R4763718

R4762165

R4765509

R4768565

R4769796

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

MB

LCS

MB

MS

LCS

MB

WG3140072-7

WG3139061-6

WG3139061-5

WG3141688-3

WG3141688-2

WG3141688-1

WG3143342-2

WG3143342-1

WG3143342-4

WG3144714-2

WG3144714-1

L2332191-2

LF

L2332191-4

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

Calcium (Ca)-Dissolved

Magnesium (Mg)-Dissolved

Potassium (K)-Dissolved

Sodium (Na)-Dissolved

<2.0

108.9

<0.020

<0.0000050

97.6

<0.0000050

80.6

<0.00050

87.5

92.5

102.1

103.7

97.5

<0.050

<0.0050

<0.050

<0.050

21-AUG-19

20-AUG-19

20-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

N/A 20

90-110

80-120

80-120

70-130

80-120

80-120

80-120

80-120

uS/cm

%

mg/L

mg/L

%

mg/L

%

ug/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

2

0.02

0.000005

0.0005

0.05

0.005

0.05

0.05

RPD-NA<0.0000050
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Quality Control Report
Page 4 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4765206Batch
DUP

LCS

WG3139722-3

WG3139722-2

L2332191-1
Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

0.0036

<0.00010

0.00030

0.0408

<0.000050

<0.010

<0.0000050

34.8

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0021

9.66

0.00099

0.000662

<0.00050

0.450

0.00119

2.18

<0.000010

2.53

0.137

<0.000010

0.00032

<0.010

0.000656

<0.00050

0.0016

96.4

93.8

93.4

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

17

N/A

1.4

1.1

N/A

N/A

N/A

1.9

N/A

N/A

N/A

N/A

N/A

6.2

4.5

3.2

0.8

N/A

0.5

9.8

2.9

N/A

3.2

2.3

N/A

4.7

N/A

2.2

N/A

0.0

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.0030

<0.00010

0.00030

0.0412

<0.000050

<0.010

<0.0000050

35.4

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0022

10.1

0.00102

0.000656

<0.00050

0.452

0.00131

2.24

<0.000010

2.61

0.141

<0.000010

0.00034

<0.010

0.000670

<0.00050

0.0016
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Quality Control Report
Page 5 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4765206Batch
LCS

MB

WG3139722-2

WG3139722-1 LF

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

95.6

92.0

96.2

93.2

96.5

94.7

92.4

92.2

94.7

97.4

99.4

97.0

94.9

96.3

95.1

98.9

93.6

95.4

93.3

97.1

100.6

98.3

96.4

95.8

100.9

96.8

97.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01
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Quality Control Report
Page 6 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4765206Batch
MB

MS

WG3139722-1

WG3139722-4

LF

L2332191-2

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

93.9

98.2

98.0

N/A

91.0

104.6

97.9

N/A

95.4

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

MS-B

MS-B

0.000005

0.05

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4765206

R4765303

Batch

Batch

MS

LCS

WG3139722-4

WG3139859-2

L2332191-2
Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

93.4

94.9

97.3

94.6

114.2

N/A

94.6

97.0

94.6

100.3

105.4

91.8

98.5

N/A

N/A

95.9

98.6

96.2

99.0

99.9

100.4

101.2

97.2

100.9

99.2

88.3

95.9

102.3

97.0

103.2

98.9

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

70-130

70-130

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B
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Quality Control Report
Page 8 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4765303Batch
LCS

MB

WG3139859-2

WG3139859-1

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

99.5

101.4

93.1

97.0

101.2

102.4

101.2

100.0

103.9

98.9

105.4

102.4

101.0

101.1

88.8

101.4

93.7

88.4

100.9

100.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005
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Quality Control Report
Page 9 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4765303

R4767864

Batch

Batch

MB

LCS

WG3139859-1

WG3142313-2

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

105.2

108.2

103.2

105.1

99.1

109.9

100.8

103.4

106.0

101.9

99.2

100.3

99.6

104.0

98.5

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003
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Quality Control Report
Page 10 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4767864Batch
LCS

MB

WG3142313-2

WG3142313-1

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

107.4

108.9

102.8

106.0

97.7

103.0

104.5

107.7

110.8

102.8

102.8

99.7

101.3

103.6

104.8

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

15



Quality Control Report
Page 11 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

Water

Water

Water

Water

Water

R4767864

R4768758

R4762165

R4762165

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG3142313-1

WG3141851-11

WG3141851-10

WG3141851-9

WG3141851-12

WG3139061-6

WG3139061-5

WG3139061-6

WG3139061-5

L2332191-5

L2332191-5

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.050

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.0050

102.6

<0.0050

93.8

105.3

<0.0010

101.6

<0.0050

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

N/A 20

85-115

75-125

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

%

mg/L

0.05

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.005

RPD-NA<0.0050
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Quality Control Report
Page 12 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

Water

Water

Water

Water

Water

Water

Water

R4768422

R4767467

R4763718

R4759717

R4762165

R4768900

Batch

Batch

Batch

Batch

Batch

Batch

CRM

LCS

MB

LCS

LCS

LCS

MB

LCS

MB

LCS

MB

WG3143171-1

WG3141919-2

WG3141919-1

WG3140072-11

WG3140072-8

WG3137802-12

WG3137802-3

WG3139061-6

WG3139061-5

WG3141391-11

WG3141391-10

CL-ORP
ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

220

112.9

<0.0020

7.01

7.01

102.5

<0.0010

103.1

<0.30

96.6

<10

24-AUG-19

23-AUG-19

23-AUG-19

21-AUG-19

21-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

20-AUG-19

23-AUG-19

23-AUG-19

210-230

80-120

6.9-7.1

6.9-7.1

80-120

90-110

85-115

mV

%

mg/L

pH

pH

%

mg/L

%

mg/L

%

mg/L

0.002

0.001

0.3

10
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Quality Control Report
Page 13 ofReport Date: 27-AUG-19Workorder: L2332191

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Water

Water

Water

R4768639

R4768742

R4763094

Batch

Batch

Batch

LCS

LCS

LCS

MB

MB

MB

LCS

LCS

MB

MB

LCS

MB

WG3143402-10

WG3143402-2

WG3143402-6

WG3143402-1

WG3143402-5

WG3143402-9

WG3140730-6

WG3140730-8

WG3140730-5

WG3140730-7

WG3139691-9

WG3139691-1

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

Turbidity

Turbidity

98.6

97.9

96.6

<0.050

<0.050

<0.050

91.8

95.7

<1.0

<1.0

95.5

<0.10

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

21-AUG-19

21-AUG-19

75-125

75-125

75-125

85-115

85-115

85-115

%

%

%

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

NTU

0.05

0.05

0.05

1

1

0.1
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Quality Control Report
Page 14 ofReport Date: 27-AUG-19Workorder: L2332191

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 15 ofReport Date: 27-AUG-19Workorder: L2332191

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6

1
2
3
4
5
6

19-AUG-19 11:42
19-AUG-19 12:00
19-AUG-19 12:10
19-AUG-19 12:20
19-AUG-19 12:15

19-AUG-19

19-AUG-19 11:42
19-AUG-19 12:00
19-AUG-19 12:10
19-AUG-19 12:20
19-AUG-19 12:15

19-AUG-19

24-AUG-19 09:00
24-AUG-19 09:00
24-AUG-19 09:00
24-AUG-19 09:00
24-AUG-19 09:00
24-AUG-19 09:00

21-AUG-19 09:00
21-AUG-19 09:00
21-AUG-19 09:00
21-AUG-19 09:00
21-AUG-19 09:00
21-AUG-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25

117
117
117
117
117
117

45
45
45
45
45
45

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2332191 were received on 20-AUG-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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10

WATER

WS WS WS WS WS
20-AUG-19 20-AUG-19 20-AUG-19 20-AUG-19 20-AUG-19

RG_TN_U1_WS_2
0190820_0945_NR

_MD

RG_TN_U2_WS_2
0190820_0935_NR

_MD

RG_TN_U3_WS_2
0190820_0925_NR

_MD

RG_DUP_WS_201
90820_0950_NR_

MD

RG_SC_U1_WS_2
0190820_1145_NR

_MD

L2333505-1 L2333505-2 L2333505-3 L2333505-4 L2333505-5

09:45 09:35 09:25 09:50 11:45

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

217 225 240 228 235

128 128 132 124 129

8.29 8.26 8.17 8.28 8.28

287 316 450 443 440

<1.0 1.2 3.9 <1.0 <1.0

145 143 152 139 146

0.52 1.0 5.41 0.49 0.68

<1.0 <1.0 <1.0 <1.0 <1.0

105 112 112 107 112

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

105 112 112 107 112

0.0137 0.0090 0.0150 0.0069 0.0134

<0.050 <0.050 <0.050 <0.050 <0.050

1.97 2.24 2.90 1.93 2.36

0.063 0.059 0.057 0.060 0.060

102 96.7 98.4 97.2 97.8

0.126 0.0896 0.0831 0.133 0.0567

0.0038 0.0031 0.0025 0.0036 0.0014

0.085 0.057 0.054 0.077 0.070

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 0.0023 <0.0020 <0.0020

23.5 23.4 25.6 23.1 23.5

2.66 2.80 2.86 2.68 2.80

2.70 2.71 2.81 2.60 2.74

0.8 -1.7 -0.8 -1.4 -1.1

1.11 1.04 0.88 1.05 1.03

1.17 1.05 1.19 1.13 1.18

0.0081 0.0148 0.0514 0.0093 0.0083

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00034 0.00034 0.00037 0.00032 0.00032

0.0386 0.0365 0.0356 0.0380 0.0355

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC DLHC DLHC DLHC
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WATER

WS WS
20-AUG-19 20-AUG-19

RG_SC_U2_WS_2
0190820_1135_NR

_MD

RG_SC_U3_WS_2
0190820_1125_NR

_MD

L2333505-6 L2333505-7

11:35 11:25

Conductivity (@ 25C) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

ORP (mV)

Total Suspended Solids (mg/L)

Total Dissolved Solids (mg/L)

Turbidity (NTU)

Acidity (as CaCO3) (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia as N (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Ion Balance (%)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (ug/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (ug/L)

242 248

132 135

8.23 8.18

285 426

<1.0 2.5

153 157

1.98 3.76

<1.0 <1.0

112 112

<1.0 <1.0

<1.0 <1.0

112 112

0.0086 0.0126

<0.050 <0.050

2.79 2.91

0.058 0.063

98.8 101

0.0474 0.0705

0.0011 0.0012

0.104 0.052

<0.0010 <0.0010

<0.0020 <0.0020

25.0 25.7

2.85 2.86

2.82 2.87

-0.6 0.3

0.93 0.88

0.97 0.85

0.0258 0.0381

<0.00010 <0.00010

0.00037 0.00035

0.0357 0.0358

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 0.0055

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLHC DLHC
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WATER

WS WS WS WS WS
20-AUG-19 20-AUG-19 20-AUG-19 20-AUG-19 20-AUG-19

RG_TN_U1_WS_2
0190820_0945_NR

_MD

RG_TN_U2_WS_2
0190820_0935_NR

_MD

RG_TN_U3_WS_2
0190820_0925_NR

_MD

RG_DUP_WS_201
90820_0950_NR_

MD

RG_SC_U1_WS_2
0190820_1145_NR

_MD

L2333505-1 L2333505-2 L2333505-3 L2333505-4 L2333505-5

09:45 09:35 09:25 09:50 11:45

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

35.2 37.2 38.7 36.5 37.5

0.00012 <0.00010 0.00015 0.00012 0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 0.038 <0.010 <0.010

<0.000050 <0.000050 0.000105 <0.000050 <0.000050

0.0017 0.0016 0.0014 0.0017 0.0015

10.0 10.3 10.7 10.3 10.6

0.00093 0.00133 0.00517 0.00101 0.00133

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.000676 0.000634 0.000647 0.000634 0.000690

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.442 0.455 0.487 0.446 0.462

0.938 0.565 0.172 0.941 0.423

1.29 1.47 2.12 1.31 1.62

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.84 3.19 4.05 2.83 3.34

0.148 0.152 0.164 0.143 0.160

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000658 0.000682 0.000696 0.000661 0.000654

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0034 0.0034 0.0056 0.0037 0.0031

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00036 0.00034 0.00034 0.00031 0.00035

0.0391 0.0370 0.0357 0.0386 0.0368

<0.020 <0.020 <0.020 <0.020 <0.020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

33.7 33.6 34.3 32.6 33.4

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.10 <0.10 <0.10 <0.10 <0.10

Total Metals

Dissolved Metals



28-AUG-19 12:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2333505 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

10

WATER

WS WS
20-AUG-19 20-AUG-19

RG_SC_U2_WS_2
0190820_1135_NR

_MD

RG_SC_U3_WS_2
0190820_1125_NR

_MD

L2333505-6 L2333505-7

11:35 11:25

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (ug/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (ug/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (ug/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (ug/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (ug/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (ug/L)

39.1 38.2

<0.00010 0.00015

<0.10 <0.10

<0.00050 <0.00050

0.017 0.030

<0.000050 0.000080

0.0014 0.0014

11.0 11.1

0.00284 0.00452

<0.00050 <0.00050

0.000727 0.000620

<0.00050 <0.00050

0.478 0.485

0.156 0.124

2.02 2.14

<0.000010 <0.000010

3.97 4.03

0.170 0.171

<0.000010 <0.000010

<0.00010 <0.00010

<0.010 <0.010

0.000701 0.000679

<0.00050 <0.00050

<0.0030 <0.0030

LAB LAB

LAB LAB

0.0041 0.0051

<0.00010 <0.00010

0.00036 0.00034

0.0362 0.0362

<0.020 <0.020

<0.000050 <0.000050

<0.010 <0.010

<0.0050 <0.0050

34.8 35.8

<0.00010 <0.00010

<0.10 <0.10

Total Metals

Dissolved Metals
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10

WATER

WS WS WS WS WS
20-AUG-19 20-AUG-19 20-AUG-19 20-AUG-19 20-AUG-19

RG_TN_U1_WS_2
0190820_0945_NR

_MD

RG_TN_U2_WS_2
0190820_0935_NR

_MD

RG_TN_U3_WS_2
0190820_0925_NR

_MD

RG_DUP_WS_201
90820_0950_NR_

MD

RG_SC_U1_WS_2
0190820_1145_NR

_MD

L2333505-1 L2333505-2 L2333505-3 L2333505-4 L2333505-5

09:45 09:35 09:25 09:50 11:45

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0018 0.0016 0.0014 0.0017 0.0015

10.7 10.7 11.2 10.3 11.1

<0.00010 <0.00010 0.00011 <0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000641 0.000645 0.000675 0.000626 0.000671

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.480 0.481 0.492 0.470 0.486

1.03 0.720 0.173 0.976 0.508

1.25 1.47 2.00 1.22 1.59

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

2.75 3.17 3.80 2.74 3.28

0.134 0.134 0.151 0.127 0.142

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.010 <0.010 <0.010 <0.010 <0.010

0.000612 0.000619 0.000650 0.000630 0.000653

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Dissolved Metals
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WATER

WS WS
20-AUG-19 20-AUG-19

RG_SC_U2_WS_2
0190820_1135_NR

_MD

RG_SC_U3_WS_2
0190820_1125_NR

_MD

L2333505-6 L2333505-7

11:35 11:25

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (ug/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

<0.00050 <0.00050

<0.010 <0.010

<0.000050 <0.000050

0.0014 0.0014

11.0 11.1

<0.00010 <0.00010

<0.0000050 <0.0000050

0.000663 0.000685

<0.00050 <0.00050

0.511 0.504

0.172 0.120

1.91 2.02

<0.000010 <0.000010

3.69 3.77

0.150 0.157

<0.000010 <0.000010

0.00012 <0.00010

<0.010 <0.010

0.000667 0.000677

<0.00050 <0.00050

<0.0010 <0.0010

Dissolved Metals



Reference Information

DLHC

MES

MS-B

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

SFPL Sample was Filtered and Preserved  at the laboratory - DOC, dissolved metals and dissolved mercury must be filtered and 
preserved; appropriate codes added

Description Qualifier      

Description       Qualifier      

28-AUG-19 12:40 (MT)
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ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

Acidity by Automatic Titration

Alkalinity (Species) by Manual Titration

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Bromide in Water by IC (Low Level)

Dissolved Organic Carbon

Total Organic Carbon

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

This method is applicable to the analysis of ground water, wastewater, and surface water samples.  The form detected depends upon sample 
pretreatment: Unfiltered sample = TC, 0.45um filtered = TDC. Samples are injected into a combustion tube containing an oxidation catalyst.  The 
carrier gas containing the combustion product from the combustion tube flows through an inorganic carbon reactor vessel and is then sent through a 
halogen scrubber into a sample cell set in a non-dispersive infrared gas analyzer (NDIR) where carbon dioxide is detected. For total inorganic carbon 
and dissolved inorganic carbon, the sample is injected into an IC reactor vessel where only the IC component is decomposed to become carbon 
dioxide. 

The peak area generated by the NDIR indicates the TC/TDC or TIC/DIC as applicable. The total organic carbon content of the sample is calculated by 
subtracting the TIC from the TC. 
TOC = TC-TIC, DOC = TDC-DIC, Particulate = Total - Dissolved.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 2310 Acidity

APHA 2320 ALKALINITY

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 5310 B-Instrumental

APHA 5310 TOTAL ORGANIC CARBON (TOC)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2333505-1, -2, -3, -4, -5, -6, -7
L2333505-1, -2, -3, -4, -5, -6, -7
L2333505-1, -2, -3, -4, -5, -6, -7
L2333505-1, -2, -3, -4, -5, -6, -7
L2333505-1, -2, -3, -4, -5, -6, -7
L2333505-1, -2, -3, -4, -5, -6, -7

Bismuth (Bi)-Total
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MES
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Laboratory Control Sample
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

10
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L2333505 CONTD....

9PAGE of

CL-IC-N-CL

EC-L-PCT-CL

F-IC-N-CL

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-U-CVAF-VA

IONBALANCE-BC-CL

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

Chloride in Water by IC

Electrical Conductivity (EC)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAFS (Ultra)

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia, Total (as N)

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Oxidation redution potential by elect.

Phosphorus (P)-Total

pH

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is measured by immersion of a conductivity cell with platinum 
electrodes into a water sample.  Conductivity measurements are temperature-compensated to 25C.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out using procedures adapted from Method 1631 Rev. E. by the United States Environmental Protection Agency (EPA).  The 
procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to a purge and trap concentration step and final  
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out in accordance with the procedure described in the "ASTM" method D1498 "Oxidation-Reduction Potential of Water" 
published by the American Society for Testing and Materials (ASTM).  Results are reported as observed oxidation-reduction potential of the platinum 
metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 2510B

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631 REV. E

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

ASTM D1498

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

Version: FINAL   
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L2333505 CONTD....

10PAGE of

PO4-DO-L-COL-CL

SO4-IC-N-CL

SOLIDS-TDS-CL

TECKCOAL-IONBAL-CL

TKN-L-F-CL

TSS-L-CL

TURBIDITY-CL

Orthophosphate-Dissolved (as P)

Sulfate in Water by IC

Total Dissolved Solids

Ion Balance Calculation

Total Kjeldahl Nitrogen

Total Suspended Solids

Turbidity

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

A well-mixed sample is filtered through a glass fibre filter paper. The filtrate is then evaporated to dryness in a pre-weighed vial and dried at 180 – 2 °C.
The increase in vial weight represents the total dissolved solids (TDS).

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

Water

Water

Water

Water

Water

Water

Water

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540 C

APHA 1030E

APHA 4500-NORG (TKN)

APHA 2540 D-Gravimetric

APHA 2130 B-Nephelometer

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL

VA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

REP-Koocanusa 19-08

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ACIDITY-PCT-CL

ALK-MAN-CL

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

BR-L-IC-N-CL

Water

Water

Water

Water

Water

R4767011

R4767327

R4769674

R4768086

R4767516

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

LCS

MB

LCS

LCS

MB

WG3141376-12

WG3141376-11

WG3141376-10

WG3141779-3

WG3141779-2

WG3141779-1

WG3142873-3

WG3142873-2

WG3142873-1

WG3142873-4

WG3142162-2

WG3142162-1

WG3141969-2

WG3141969-6

WG3141969-1

L2333505-6

L2333505-7

L2333505-1

LF

L2333505-2

Acidity (as CaCO3)

Acidity (as CaCO3)

Acidity (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Dissolved

Beryllium (Be)-Total

Beryllium (Be)-Total

Bromide (Br)

Bromide (Br)

<1.0

102.2

<1.0

112

102.6

<1.0

<0.000020

102.3

<0.000020

101.9

101.0

<0.000020

99.0

108.4

22-AUG-19

22-AUG-19

22-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

24-AUG-19

24-AUG-19

22-AUG-19

22-AUG-19

N/A

0.3

N/A

20

20

20

85-115

85-115

80-120

70-130

80-120

85-115

85-115

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

%

mg/L

%

%

2

1

0.00002

0.00002

RPD-NA

RPD-NA

<1.0

112

<0.000020
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Quality Control Report
Page 2 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BR-L-IC-N-CL

C-DIS-ORG-LOW-CL

C-TOT-ORG-LOW-CL

CL-IC-N-CL

EC-L-PCT-CL

Water

Water

Water

Water

Water

R4767516

R4767882

R4767882

R4767516

Batch

Batch

Batch

Batch

MB

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

LCS

MB

MB

WG3141969-1

WG3141969-5

WG3142472-7

WG3142472-6

WG3142472-5

WG3142472-8

WG3142472-7

WG3142472-6

WG3142472-5

WG3142472-8

WG3141969-2

WG3141969-6

WG3141969-1

WG3141969-5

L2333505-6

L2333505-7

L2333505-6

L2333505-7

Bromide (Br)

Bromide (Br)

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

<0.050

<0.050

0.89

99.5

<0.50

90.3

0.95

99.9

<0.50

97.0

101.6

101.5

<0.50

<0.50

22-AUG-19

22-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

4.9

1.8

20

20

80-120

70-130

80-120

70-130

90-110

90-110

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

mg/L

mg/L

0.05

0.05

0.5

0.5

0.5

0.5

0.93

0.97
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Quality Control Report
Page 3 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-L-PCT-CL

F-IC-N-CL

HG-D-CVAA-VA

HG-T-U-CVAF-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4767327

R4767516

R4771009

R4769434

R4769674

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

DUP

WG3141779-3

WG3141779-2

WG3141779-1

WG3141969-2

WG3141969-6

WG3141969-1

WG3141969-5

WG3144756-2

WG3144756-1

WG3144414-2

WG3144414-1

WG3142873-3

L2333505-7

L2333505-1

Conductivity (@ 25C)

Conductivity (@ 25C)

Conductivity (@ 25C)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

247

100.1

<2.0

98.7

102.5

<0.020

<0.020

95.8

<0.0000050

94.2

<0.00050

0.0040

<0.00010

0.00034

0.0388

<0.000050

<0.010

23-AUG-19

23-AUG-19

23-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

28-AUG-19

28-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

0.4

18

N/A

4.9

0.8

N/A

N/A

10

20

20

20

20

20

20

90-110

90-110

90-110

80-120

80-120

uS/cm

%

uS/cm

%

%

mg/L

mg/L

%

mg/L

%

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

2

0.02

0.02

0.000005

0.0005

RPD-NA

RPD-NA

RPD-NA

248

0.0034

<0.00010

0.00036

0.0391

<0.000050

<0.010
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Quality Control Report
Page 4 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4769674Batch
DUP

LCS

WG3142873-3

WG3142873-2

L2333505-1
Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

<0.0000050

33.4

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0017

10.8

<0.00010

0.000631

<0.00050

0.471

0.000965

1.22

<0.000010

2.78

0.129

<0.000010

<0.00010

<0.010

0.000639

<0.00050

<0.0010

105.9

94.2

100.7

100.6

101.1

100.5

99.9

97.9

101.3

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

N/A

0.9

N/A

N/A

N/A

N/A

N/A

0.6

0.4

N/A

1.5

N/A

1.8

6.9

2.8

N/A

1.1

3.7

N/A

N/A

N/A

4.4

N/A

N/A

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.0000050

33.7

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

0.0018

10.7

<0.00010

0.000641

<0.00050

0.480

0.00103

1.25

<0.000010

2.75

0.134

<0.000010

<0.00010

<0.010

0.000612

<0.00050

<0.0010
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Quality Control Report
Page 5 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4769674Batch
LCS

MB

WG3142873-2

WG3142873-1 LF

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

99.6

99.3

100.2

100.3

100.2

102.8

101.7

99.6

100.7

100.1

103.8

111.4

92.9

101.2

92.3

101.2

97.2

99.95

96.5

99.96

104.6

<0.0010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0002

0.01
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Quality Control Report
Page 6 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4769674Batch
MB

MS

WG3142873-1

WG3142873-4

LF

L2333505-2

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

103.3

95.0

103.2

N/A

91.7

102.4

101.2

N/A

100.7

98.2

97.4

97.9

98.0

97.8

N/A

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

70-130

70-130

70-130

-

70-130

70-130

70-130

-

70-130

70-130

70-130

70-130

70-130

70-130

-

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MS-B

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.00005

0.05

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.001
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Quality Control Report
Page 7 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4769674

R4768086

Batch

Batch

MS

LCS

WG3142873-4

WG3142162-2

L2333505-2
Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Thallium (Tl)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

98.2

102.2

97.4

98.7

115.1

100.6

99.4

N/A

N/A

93.6

99.7

100.4

96.4

100.4

103.3

103.0

106.0

100.9

104.9

123.6

97.2

105.6

99.7

103.4

102.7

102.7

91.6

100.3

102.8

102.4

104.4

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

70-130

70-130

70-130

70-130

70-130

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

MS-B

MS-B

MES
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Quality Control Report
Page 8 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4768086Batch
LCS

MB

WG3142162-2

WG3142162-1

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Potassium (K)-Total

105.2

101.4

103.8

100.9

112.5

98.4

117.3

99.7

98.8

101.2

95.8

103.6

103.8

103.0

<0.0030

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05
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Quality Control Report
Page 9 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-L-F-CL

NO2-L-IC-N-CL

NO3-L-IC-N-CL

Water

Water

Water

Water

R4768086

R4769664

R4767516

R4767516

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

LCS

MB

MB

LCS

LCS

MB

MB

WG3142162-1

WG3143694-18

WG3143694-17

WG3141969-2

WG3141969-6

WG3141969-1

WG3141969-5

WG3141969-2

WG3141969-6

WG3141969-1

WG3141969-5

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Thallium (Tl)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Ammonia as N

Ammonia as N

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

<0.000050

<0.10

<0.000010

<0.050

<0.00020

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

104.9

<0.0050

102.5

105.2

<0.0010

<0.0010

100.0

102.9

<0.0050

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

26-AUG-19

26-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

85-115

90-110

90-110

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

%

mg/L

0.00005

0.1

0.00001

0.05

0.0002

0.00001

0.0001

0.0003

0.00001

0.0005

0.003

0.005

0.001

0.001

0.005
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Quality Control Report
Page 10 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-L-IC-N-CL

ORP-CL

P-T-L-COL-CL

PH-CL

PO4-DO-L-COL-CL

SO4-IC-N-CL

Water

Water

Water

Water

Water

Water

R4767516

R4769169

R4767467

R4767327

R4765949

R4767516

Batch

Batch

Batch

Batch

Batch

Batch

MB

CRM

CRM

LCS

LCS

MB

MB

DUP

LCS

LCS

MB

LCS

LCS

WG3141969-5

WG3143970-3

WG3143970-5

WG3141919-12

WG3141919-14

WG3141919-11

WG3141919-13

WG3141779-3

WG3141779-2

WG3140634-19

WG3140634-4

WG3141969-2

WG3141969-6

CL-ORP

CL-ORP

L2333505-7

Nitrate (as N)

ORP

ORP

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Sulfate (SO4)

<0.0050

226

227

107.9

106.8

<0.0020

<0.0020

8.17

7.03

99.3

<0.0010

101.1

101.2

22-AUG-19

26-AUG-19

26-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

23-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

22-AUG-19

0.01 0.2

210-230

210-230

80-120

80-120

6.9-7.1

80-120

90-110

90-110

mg/L

mV

mV

%

%

mg/L

mg/L

pH

pH

%

mg/L

%

%

0.005

0.002

0.002

0.001

J8.18
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Quality Control Report
Page 11 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-CL

SOLIDS-TDS-CL

TKN-L-F-CL

TSS-L-CL

Water

Water

Water

Water

R4767516

R4768912

R4768022

R4768837

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

MB

MB

LCS

LCS

LCS

LCS

MB

MB

MB

MB

LCS

MB

WG3141969-1

WG3141969-5

WG3143234-12

WG3143234-9

WG3143234-11

WG3143234-8

WG3142612-14

WG3142612-18

WG3142612-2

WG3142612-22

WG3142612-1

WG3142612-13

WG3142612-17

WG3142612-21

WG3143202-10

WG3143202-9

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

<0.30

<0.30

99.7

102.9

<10

<10

97.9

96.6

103.0

98.6

<0.050

<0.050

<0.050

<0.050

94.7

<1.0

22-AUG-19

22-AUG-19

26-AUG-19

26-AUG-19

26-AUG-19

26-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

24-AUG-19

26-AUG-19

26-AUG-19

85-115

85-115

75-125

75-125

75-125

75-125

85-115

mg/L

mg/L

%

%

mg/L

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

%

mg/L

0.3

0.3

10

10

0.05

0.05

0.05

0.05

1
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Quality Control Report
Page 12 ofReport Date: 28-AUG-19Workorder: L2333505

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TURBIDITY-CL Water

R4765274Batch
LCS

MB

WG3140978-5

WG3140978-4

Turbidity

Turbidity

93.5

<0.10

22-AUG-19

22-AUG-19

85-115%

NTU 0.1
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Quality Control Report
Page 13 ofReport Date: 28-AUG-19Workorder: L2333505

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

MES

MS-B

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / 
Multi-Parameter Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 14 ofReport Date: 28-AUG-19Workorder: L2333505

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7

1
2
3
4
5
6
7

20-AUG-19 09:45
20-AUG-19 09:35
20-AUG-19 09:25
20-AUG-19 09:50
20-AUG-19 11:45
20-AUG-19 11:35
20-AUG-19 11:25

20-AUG-19 09:45
20-AUG-19 09:35
20-AUG-19 09:25
20-AUG-19 09:50
20-AUG-19 11:45
20-AUG-19 11:35
20-AUG-19 11:25

26-AUG-19 12:50
26-AUG-19 12:50
26-AUG-19 14:45
26-AUG-19 14:45
26-AUG-19 14:45
26-AUG-19 14:45
26-AUG-19 14:45

23-AUG-19 09:00
23-AUG-19 09:00
23-AUG-19 09:00
23-AUG-19 09:00
23-AUG-19 09:00
23-AUG-19 09:00
23-AUG-19 09:00

0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25

147
147
149
149
147
147
147

71
72
72
71
69
69
70

Oxidation redution potential by elect.

pH

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2333505 were received on 21-AUG-19 09:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours

hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
22-AUG-19 22-AUG-19 22-AUG-19 22-AUG-19 22-AUG-19

RG_TN_1_SE_201
90822-0946

RG_TN_2_SE_201
90822-1016

RG_TN_3_SE_201
90822-1046

RG_TN_4_SE_201
90822-1130

RG_TN_5_SE_201
90822-0914

L2334973-1 L2334973-2 L2334973-3 L2334973-4 L2334973-5

09:46 10:16 10:46 11:30 09:14

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

36.6 37.0 35.2 34.4 34.2

8.26 8.23 8.34 8.30 8.36

11900 12400 12000 11300 11400

0.27 0.26 0.25 0.24 0.27

5.47 5.71 5.56 5.45 5.99

72.4 76.0 70.5 71.2 64.0

0.39 0.42 0.38 0.36 0.36

<0.20 0.20 <0.20 <0.20 <0.20

<5.0 <5.0 <5.0 <5.0 <5.0

0.168 0.169 0.153 0.155 0.156

105000 112000 109000 112000 98200

17.8 18.8 18.3 16.8 17.5

8.49 8.68 8.49 8.05 8.21

14.2 14.3 14.0 13.1 13.6

22000 23100 22400 21500 21900

15.3 15.0 14.6 14.0 15.3

25.9 25.7 24.7 23.6 23.9

23200 24600 24100 23800 23200

468 464 454 443 418

0.0231 0.0271 0.0216 0.0445 0.0165

0.57 0.57 0.54 0.53 0.52

19.6 20.1 19.7 18.5 19.2

532 594 557 606 559

920 1050 880 840 810

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

91 118 93 93 88

252 265 257 251 221

<1000 <1000 <1000 <1000 <1000

0.088 0.090 0.081 0.077 0.079

<2.0 <2.0 <2.0 <2.0 <2.0

118 139 130 127 129

<0.50 <0.50 <0.50 <0.50 <0.50

0.739 0.712 0.710 0.647 0.606

13.8 14.8 13.9 13.6 13.7

61.9 64.1 61.6 58.7 63.6

1.5 1.5 1.6 2.2 1.5

Physical Tests

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
21-AUG-19 21-AUG-19 21-AUG-19 21-AUG-19 21-AUG-19

RG_T4_1_SE_201
90821-1027

RG_T4_2_SE_201
90821-1430

RG_T4_3_SE_201
90821-1330

RG_T4_4_SE_201
90821-1230

RG_T4_5_SE_201
90821-1130

L2334973-6 L2334973-7 L2334973-8 L2334973-9 L2334973-10

10:27 14:30 13:30 12:30 11:30

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

40.8 40.9 38.6 37.6 39.0

8.14 8.18 8.20 8.10 8.21

12200 12200 12700 12000 12300

0.40 0.40 0.39 0.38 0.33

6.37 6.25 6.47 6.08 6.26

151 148 134 120 115

0.54 0.57 0.54 0.51 0.48

0.20 0.21 0.21 0.20 0.21

<5.0 <5.0 <5.0 <5.0 <5.0

0.508 0.496 0.450 0.411 0.333

98800 100000 103000 96200 105000

18.9 18.7 20.8 18.6 18.6

8.40 8.44 8.95 8.69 8.64

15.6 15.9 16.9 16.8 15.0

22000 22100 23100 21700 22500

14.2 14.5 16.0 16.0 15.2

22.3 24.0 24.2 24.0 25.2

22000 22200 23400 22500 22300

572 550 541 496 529

0.0382 0.0390 0.0320 0.0360 0.0233

0.83 0.83 0.84 0.73 0.71

21.8 22.0 23.1 21.6 21.1

724 752 753 690 625

1330 1360 1300 1160 1200

0.68 0.69 0.65 0.56 0.46

0.11 0.10 0.10 <0.10 <0.10

100 102 99 91 97

201 197 216 202 234

<1000 <1000 <1000 <1000 <1000

0.154 0.156 0.147 0.134 0.123

<2.0 <2.0 <2.0 <2.0 <2.0

55.1 63.8 80.8 82.0 91.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.760 0.755 0.822 0.821 0.770

19.2 19.8 19.5 18.1 17.3

73.5 74.4 76.1 72.7 69.7

1.5 1.5 1.5 1.5 1.3

Physical Tests

Metals
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SOIL

SEDIMENT
21-AUG-19

RG_DUP_SE_2019
0821-1027

L2334973-11

10:27

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Sulfur (S) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Zirconium (Zr) (mg/kg)

40.1

8.18

12000

0.40

6.48

149

0.55

0.21

<5.0

0.490

99200

18.3

8.49

15.9

22000

14.6

22.6

22300

573

0.0388

0.83

21.8

754

1320

0.72

0.11

100

201

<1000

0.153

<2.0

57.6

<0.50

0.786

19.5

73.7

1.4

Physical Tests

Metals
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SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
22-AUG-19 22-AUG-19 22-AUG-19 22-AUG-19 22-AUG-19

RG_TN_1_SE_201
90822-0946

RG_TN_2_SE_201
90822-1016

RG_TN_3_SE_201
90822-1046

RG_TN_4_SE_201
90822-1130

RG_TN_5_SE_201
90822-0914

L2334973-1 L2334973-2 L2334973-3 L2334973-4 L2334973-5

09:46 10:16 10:46 11:30 09:14

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.015 <0.015 <0.015 <0.015 <0.015

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

73.0 75.0 79.9 79.4 77.2

88.7 89.2 92.9 92.3 89.4

69.8 73.3 78.2 78.2 77.3

86.4 90.3 90.9 92.6 90.4

<0.020 <0.020 <0.020 <0.020 <0.020

<0.15 <0.15 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons



DRAFT

29-AUG-19 16:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2334973 CONTD....

6PAGE of

Version: DRAFT   

8

SOIL

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
21-AUG-19 21-AUG-19 21-AUG-19 21-AUG-19 21-AUG-19

RG_T4_1_SE_201
90821-1027

RG_T4_2_SE_201
90821-1430

RG_T4_3_SE_201
90821-1330

RG_T4_4_SE_201
90821-1230

RG_T4_5_SE_201
90821-1130

L2334973-6 L2334973-7 L2334973-8 L2334973-9 L2334973-10

10:27 14:30 13:30 12:30 11:30

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 <0.010 0.010

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<0.010 0.011 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.012 0.015 <0.010 0.011 <0.010

0.015 0.019 <0.015 <0.015 <0.015

<0.010 0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.016 0.019 0.010 0.011 <0.010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

0.013 0.014 <0.010 0.011 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

0.026 0.030 0.018 0.017 0.016

0.045 0.050 0.029 0.027 0.027

0.019 0.020 0.013 0.013 0.014

<0.010 0.010 <0.010 <0.010 <0.010

0.037 0.042 0.023 0.022 0.025

0.011 0.012 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

82.5 81.6 77.0 80.3 85.0

97.6 96.0 94.1 91.9 98.7

81.8 82.2 75.1 81.5 82.6

91.8 90.2 92.9 88.9 100.3

<0.020 <0.020 <0.020 <0.020 <0.020

0.15 0.20 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

SEDIMENT
21-AUG-19

RG_DUP_SE_2019
0821-1027

L2334973-11

10:27

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Acridine (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(e)pyrene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Perylene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: d10-Acenaphthene (%)

Surrogate: d12-Chrysene (%)

Surrogate: d8-Naphthalene (%)

Surrogate: d10-Phenanthrene (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME)

<0.0050

<0.0050

<0.010

0.0045

0.010

<0.010

0.012

0.016

<0.010

<0.010

<0.010

0.017

<0.0050

0.020

<0.010

<0.010

0.022

0.037

0.016

<0.010

0.036

0.016

<0.010

74.7

85.9

75.1

85.3

<0.020

0.17

Polycyclic 
Aromatic 
Hydrocarbons
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C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Total Carbon by combustion method

Mercury in Soil by CVAAS

Metals in Soil by CRC ICPMS

% Moisture

PAH by Tumbler Extraction (DCM/Acetone)

pH in soil (1:2 Soil:Water Extraction)

The sample is ignited in a combustion analyzer where carbon in the reduced CO2 gas is determined using a thermal conductivity detector.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil/sediment is dried, disaggregated, and sieved (2 mm).  Strong Acid Leachable Metals in the <2mm fraction are solubilized by heated digestion with
nitric and hydrochloric acids. Instrumental analysis is by Collision / Reaction Cell ICPMS.  

Limitations:  This method is intended to liberate environmentally available metals.  Silicate minerals are not solubilized. Some metals may be only 
partially recovered (matrix dependent), including Al, Ba, Be, Cr, S, Sr, Ti, Tl, V, W, and Zr.  Elemental Sulfur may be poorly recovered by this method.  
Volatile forms of sulfur (e.g. sulfide, H2S) may be excluded if lost during sampling, storage, or digestion.  

This analysis is carried out gravimetrically by drying the sample at 105 C

Polycyclic Aromatic Hydrocarbons in Sediment/Soil
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA).  The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of DCM and acetone.  The extract is then solvent exchanged to toluene.  The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to 
taking measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended 
where accurate pH measurements are required, due to the 15 minute recommended hold time.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

CSSS (2008) 21.2

EPA 200.2/1631E (mod)

EPA 200.2/6020A (mod)

CCME PHC in Soil - Tier 1 (mod)

EPA 3570/8270

CSSS Ch. 16

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK

CL

ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: DRAFT   
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Quality Control Report
Page 1 of

Client:

Contact:

Teck Coal Ltd.
421 Pine Avenue 
Sparwood  BC  V0B 2G0
Cait Good

Report Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-TOT-LECO-SK

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

R4777551

R4769865

R4769796

Batch

Batch

Batch

IRM

LCS

MB

CRM

DUP

LCS

MB

CRM

WG3142664-2

WG3142664-4

WG3142664-3

WG3144533-4

WG3144533-5

WG3144533-3

WG3144533-1

WG3144533-4

08-109_SOIL

SULFADIAZINE

TILL-1

L2334973-2

TILL-1

Total Carbon by Combustion

Total Carbon by Combustion

Total Carbon by Combustion

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

95.7

102.4

<0.05

116.2

0.0258

105.0

<0.0050

102.8

104.5

102.9

112.0

104.5

105.4

2.6

107.0

106.1

104.2

104.6

106.9

106.6

104.0

95.6

104.7

109.0

28-AUG-19

28-AUG-19

28-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

4.9 40

80-120

90-110

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

mg/kg

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

0.05

0.005

0.0271
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DRAFT

Quality Control Report
Page 2 ofReport Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4769796Batch
CRM

LCS

WG3144533-4

WG3144533-3

TILL-1
Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

112.1

103.5

101.4

110.0

0.31

0.22

108.9

107.7

0.120

1.1

96.7

0.12

100.4

102.4

100.9

0.9

119.7

109.9

108.9

110.9

110.1

111.5

96.1

113.1

109.7

114.8

109.9

110.5

113.2

111.7

111.1

113.9

114.8

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

70-130

70-130

70-130

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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DRAFT

Quality Control Report
Page 3 ofReport Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4769796Batch
LCS

MB

WG3144533-3

WG3144533-1

Molybdenum (Mo)

Nickel (Ni)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

110.1

112.3

115.7

107.8

109.5

112.3

114.1

115.4

111.8

110.2

107.6

107.1

107.0

115.7

103.9

111.4

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1
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DRAFT

Quality Control Report
Page 4 ofReport Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4769796

R4770790

Batch

Batch

MB

DUP

WG3144533-1

WG3144533-5 L2334973-2

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

<0.10

<0.50

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

12300

0.26

5.54

76.1

0.39

<0.20

<5.0

0.165

110000

18.4

8.54

14.0

22700

14.9

26.0

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

0.6

1.2

3.0

0.0

6.5

N/A

N/A

2.5

2.5

1.7

1.7

1.8

1.6

0.9

1.4

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.5

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

RPD-NA

RPD-NA

12400

0.26

5.71

76.0

0.42

0.20

<5.0

0.169

112000

18.8

8.68

14.3

23100

15.0

25.7
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DRAFT

Quality Control Report
Page 5 ofReport Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-CL

PAH-TMB-D/A-MS-CL

Soil

Soil

Soil

R4770790

R4770708

R4775795

Batch

Batch

Batch

DUP

DUP

LCS

MB

DUP

WG3144533-5

WG3145049-3

WG3145049-2

WG3145049-1

WG3147117-4

L2334973-2

L2334973-1

L2334973-1

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

24200

463

0.56

20.0

594

990

<0.20

<0.10

99

260

<1000

0.087

<2.0

138

<0.50

0.697

14.6

62.3

1.4

37.6

97.4

<0.25

<0.0050

<0.0050

<0.010

<0.0040

<0.010

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

27-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

1.9

0.1

1.8

0.6

0.1

6.1

N/A

N/A

17

1.7

N/A

4.2

N/A

0.9

N/A

2.1

1.8

2.8

8.1

2.8

N/A

N/A

N/A

N/A

N/A

30

30

40

30

30

40

30

40

40

40

30

30

40

40

30

30

30

30

30

20

50

50

50

50

50

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.25

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

24600

464

0.57

20.1

594

1050

<0.20

<0.10

118

265

<1000

0.090

<2.0

139

<0.50

0.712

14.8

64.1

1.5

36.6

<0.0050

<0.0050

<0.010

<0.0040

<0.010

11



DRAFT

Quality Control Report
Page 6 ofReport Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4775795Batch
DUP

IRM

WG3147117-4

WG3147117-2

L2334973-1

ALS PAH RM2

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

98.7

93.9

106.7

82.8

95.8

100.6

92.6

109.2

91.9

91.0

104.1

104.9

110.4

94.2

114.2

95.5

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010
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DRAFT

Quality Control Report
Page 7 ofReport Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4775795Batch
IRM

IRM

LCS

WG3147117-2

WG3147117-8

WG3147117-1

ALS PAH RM2

ALS PAH RM2

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

98.7

103.5

87.6

95.9

107.7

92.6

92.4

106.0

79.7

89.8

83.8

91.2

105.6

91.4

90.0

98.4

100.2

97.9

89.9

104.9

95.7

99.3

109.0

67.6

91.8

95.7

84.9

80.6

92.2

86.9

100.0

97.5

94.2

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

65-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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DRAFT

Quality Control Report
Page 8 ofReport Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4775795Batch
LCS

LCS

WG3147117-1

WG3147117-7

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

96.8

100.9

100.4

100.9

98.3

100.3

87.8

99.9

80.1

84.5

81.2

102.7

92.7

101.8

90.7

93.9

86.8

89.6

84.6

95.6

94.8

91.6

93.1

99.1

98.5

97.0

94.0

92.3

89.4

90.0

90.1

88.8

91.2

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

60-130

50-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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DRAFT

Quality Control Report
Page 9 ofReport Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL Soil

R4775795Batch
LCS

MB

MB

WG3147117-7

WG3147117-3

WG3147117-5

Perylene

Phenanthrene

Pyrene

Quinoline

Acenaphthene

Acenaphthylene

Acridine

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

Acenaphthene

Acenaphthylene

Acridine

99.4

89.5

94.3

90.4

<0.0050

<0.0050

<0.010

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

78.1

84.4

94.7

102.1

<0.0050

<0.0050

<0.010

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

28-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

60-130

60-130

60-130

60-130

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

mg/kg

mg/kg

mg/kg

0.005

0.005

0.01

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

0.005

0.005

0.01
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DRAFT

Quality Control Report
Page 10 ofReport Date: 29-AUG-19Workorder: L2334973

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PAH-TMB-D/A-MS-CL

PH-1:2-CL

Soil

Soil

R4775795

R4769666

Batch

Batch

MB

DUP

IRM

WG3147117-5

WG3144646-2

WG3144646-1

L2334973-1

SAL-STD10

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b&j)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzo(e)pyrene

Chrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-c,d)pyrene

1-Methylnaphthalene

2-Methylnaphthalene

Naphthalene

Perylene

Phenanthrene

Pyrene

Quinoline

Surrogate: d8-Naphthalene

Surrogate: d10-Acenaphthene

Surrogate: d10-Phenanthrene

Surrogate: d12-Chrysene

pH (1:2 soil:water)

pH (1:2 soil:water)

<0.0040

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

<0.010

97.0

96.2

88.9

100.8

8.25

7.74

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

29-AUG-19

27-AUG-19

27-AUG-19

0.01 0.2

7.4-8

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

pH

0.004

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.005

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

50-130

60-130

60-130

60-130

J8.26
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DRAFT

Quality Control Report
Page 11 ofReport Date: 29-AUG-19Workorder: L2334973

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Justin Wilson

Date Samples Received: Jul-10-2018 Client P.O.: VPO00555477 Ref# 18-07

Aug 28, 2019

SRC Group # 2018-8314

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Justin Wilson

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026965
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_BT01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 200 200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g 200 200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 1.3 0.8 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.7 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 79.02 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 1 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026966
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_BT02M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 1.9 1 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.0 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 75.25 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 2 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026967
Apr 28, 2018
TISSUE
04/28/2018 RG_GC_BT03M_20180428 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 1.8 0.9 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.9 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 76.97 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 3 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026968
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_WCT01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 300 300 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 20 10 5

              Iron ug/g 300 200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.6 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 6 5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 74.92 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 4 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026969
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_WCT02M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.3 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 76.95 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 5 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026970
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_WCT03M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.5 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 66.83 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 6 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026971
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_WCT04M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 200 200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 6 6 5

              Iron ug/g 200 200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.0 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 6 5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 75.00 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 7 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026972
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_WCT05M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 7.3 2 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 14.60 1 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026973
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_WCT06M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 6.3 2 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 21.13 2 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026974
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_WCT07M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 6 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 0.7 0.6 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 20.75 2 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026975
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_WCT08M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.9 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 5 5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 12.92 1 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026976
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_KO01M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.6 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 61.33 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026977
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_PCC01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.7 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.1 0.7 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g <1 1

              Mercury ug/g 0.53 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.6 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 30 10 5

   Lab Section 6

              Moisture % 76.73 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026978
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_PCC01O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.0 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 3.6 1 0.5

              Iron ug/g 40 30 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 5 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 4.5 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 90 20 5

   Lab Section 6

              Moisture % 62.19 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026979
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_PCC02M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.1 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 0.8 0.6 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.54 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.1 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 30 10 5

   Lab Section 6

              Moisture % 76.78 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026980
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_PCC02O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 3.3 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 4.1 1 0.5

              Iron ug/g 120 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 19 5 1

              Mercury ug/g 0.05 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 1.5 0.5 0.5

              Selenium ug/g 21 3 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 200 30 5

   Lab Section 6

              Moisture % 75.27 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026981
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_PCC04M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.9 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.6 0.9 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g <1 1

              Mercury ug/g 0.69 0.2 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 4.5 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 26 10 5

   Lab Section 6

              Moisture % 77.15 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026982
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_PCC04O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 70 50 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 2.1 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 2.5 1 0.5

              Iron ug/g 120 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 10 2 1

              Mercury ug/g 0.05 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 16 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.5 0.7 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 120 20 5

   Lab Section 6

              Moisture % 68.53 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026983
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_PCC08M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 40 30 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.4 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g 40 30 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.39 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.3 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 32 10 5

   Lab Section 6

              Moisture % 75.09 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026984
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_PCC08O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.9 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 2.6 1 0.5

              Iron ug/g 40 30 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 5 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 4.7 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 80 20 5

   Lab Section 6

              Moisture % 62.66 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026985
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC09M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.0 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 0.7 0.6 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.42 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.3 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 21 10 5

   Lab Section 6

              Moisture % 77.78 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026986
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC09O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.9 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.1 0.1 0.1

              Copper ug/g 2.8 1 0.5

              Iron ug/g 90 40 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 10 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 22 3 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 120 20 5

   Lab Section 6

              Moisture % 68.00 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026987
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC11M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.4 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 0.9 0.7 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.48 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.4 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 0.6 0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 49 10 5

   Lab Section 6

              Moisture % 76.94 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026988
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC11O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.2 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 3.1 1 0.5

              Iron ug/g 60 30 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 6 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 9.9 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 110 20 5

   Lab Section 6

              Moisture % 67.06 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026989
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC14M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.8 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 0.9 0.7 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g <1 1

              Mercury ug/g 0.89 0.2 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 23 10 5

   Lab Section 6

              Moisture % 74.40 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026990
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC14O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.9 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 3.7 1 0.5

              Iron ug/g 70 40 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 8 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 12 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 62.05 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026991
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC15M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.3 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 0.8 0.6 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.62 0.2 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.0 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 4 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 43 10 5

   Lab Section 6

              Moisture % 78.69 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026992
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC15O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.0 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 3.0 1 0.5

              Iron ug/g 60 30 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 5 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 6.6 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 65.13 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026993
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC17M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <2 2

              Arsenic ug/g <1 1

              Barium ug/g 1 1 1

              Beryllium ug/g <0.2 0.2

              Boron ug/g <20 20

              Cadmium ug/g <0.2 0.2

              Chromium ug/g <10 10

              Cobalt ug/g <0.2 0.2

              Copper ug/g 1 1 1

              Iron ug/g <50 50

              Lead ug/g <0.2 0.2

              Manganese ug/g <2 2

              Mercury ug/g 0.5 0.2 0.1

              Molybdenum ug/g <2 2

              Nickel ug/g <1 1

              Selenium ug/g 4.2 0.6 0.1

              Silver ug/g <0.2 0.2

              Strontium ug/g 2 2 2

              Thallium ug/g <1 1

              Tin ug/g <1 1

              Titanium ug/g <1 1

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <2 2

              Zinc ug/g 20 10 10

   Lab Section 6

              Moisture % 74.77 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026994
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC17O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.5 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 4.0 1 0.5

              Iron ug/g 70 40 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 15 4 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 16 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 140 20 5

   Lab Section 6

              Moisture % 67.97 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 30 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026995
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC18M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.8 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.68 0.2 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.5 0.8 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 29 10 5

   Lab Section 6

              Moisture % 75.18 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026996
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_PCC18O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 10 6 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.34 0.05 0.05

              Barium ug/g 0.53 0.1 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 3.0 0.4 0.05

              Iron ug/g 59 9 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 4.7 0.7 0.1

              Mercury ug/g 0.025 0.01 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.5 0.6 0.05

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.31 0.1 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 99 10 0.5

   Lab Section 6

              Moisture % 61.96 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026997
Apr 24, 2018
TISSUE
04/24/2018 RG_GC_RSC02M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.2 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.6 0.9 0.5

              Iron ug/g 30 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.39 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.3 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 81 20 5

   Lab Section 6

              Moisture % 68.96 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026998
Apr 24, 2018
TISSUE
04/24/2018 RG_GC_RSC02O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.1 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 5.7 1 0.5

              Iron ug/g 120 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 9 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 5.9 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 220 30 5

   Lab Section 6

              Moisture % 67.81 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018026999
Apr 24, 2018
TISSUE
04/24/2018 RG_GC_RSC04M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.9 1 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.8 0.9 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.33 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.0 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 86 20 5

   Lab Section 6

              Moisture % 69.38 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027000
Apr 24, 2018
TISSUE
04/24/2018 RG_GC_RSC04O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 6 6 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 9.2 2 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 270 100 50

   Lab Section 6

              Moisture % 67.93 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027001
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_RSC09M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.9 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 2.1 1 0.5

              Iron ug/g 30 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.44 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.4 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 60 20 5

   Lab Section 6

              Moisture % 76.89 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027002
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_RSC09O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 80 40 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.4 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.2 0.1 0.1

              Copper ug/g 8.3 2 0.5

              Iron ug/g 200 50 20

              Lead ug/g 0.1 0.1 0.1

              Manganese ug/g 11 3 1

              Mercury ug/g 0.05 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 7.6 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.6 0.9 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 72.13 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027003
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_RSC16O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 20 20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.3 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 4.2 1 0.5

              Iron ug/g 130 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 9 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 8.6 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 0.5 0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 220 30 5

   Lab Section 6

              Moisture % 68.19 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027004
Apr 26, 2018
TISSUE
04/26/2018 RG_GC_RSC16M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.9 1 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.8 0.9 0.5

              Iron ug/g 30 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 2 1 1

              Mercury ug/g 0.28 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.5 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 7 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 59 10 5

   Lab Section 6

              Moisture % 70.41 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027005
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC17M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.2 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.7 0.9 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 2 1 1

              Mercury ug/g 0.46 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.7 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 4 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 33 10 5

   Lab Section 6

              Moisture % 76.55 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027006
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC17O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 7.3 2 0.5

              Iron ug/g 120 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 8 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 12 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 210 30 5

   Lab Section 6

              Moisture % 65.63 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027007
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC18M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.1 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.3 0.8 0.5

              Iron ug/g 30 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 2 1 1

              Mercury ug/g 0.38 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.4 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 5 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 64 20 5

   Lab Section 6

              Moisture % 74.69 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027008
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC18O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.1 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 5.4 1 0.5

              Iron ug/g 140 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 11 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 13 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 200 30 5

   Lab Section 6

              Moisture % 72.72 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027009
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC19M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.46 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.8 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 25 10 5

   Lab Section 6

              Moisture % 76.27 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027010
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC19O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.2 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 6.6 2 0.5

              Iron ug/g 180 60 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 11 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 7.8 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 190 30 5

   Lab Section 6

              Moisture % 73.44 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027011
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC20M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 9 7 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.1 0.1 0.1

              Barium ug/g 1.0 0.2 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 28 10 5

              Lead ug/g 0.03 0.02 0.02

              Manganese ug/g 1.7 0.6 0.2

              Mercury ug/g 0.42 0.06 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 2.6 0.4 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.9 0.6 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.6 0.2 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 56 8 1

   Lab Section 6

              Moisture % 77.81 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027012
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC20O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.6 0.6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 6.4 2 0.5

              Iron ug/g 150 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 8 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 8.2 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 170 20 5

   Lab Section 6

              Moisture % 69.32 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027013
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC21M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 2.2 0.3 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.04 0.03 0.02

              Copper ug/g 2.6 0.4 0.1

              Iron ug/g 29 10 5

              Lead ug/g 0.04 0.03 0.02

              Manganese ug/g 1.7 0.6 0.2

              Mercury ug/g 0.50 0.08 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 2.1 0.3 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.6 0.9 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.2 0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 110 10 1

   Lab Section 6

              Moisture % 76.82 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027014
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC21O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.1 0.1 0.1

              Copper ug/g 5.9 1 0.5

              Iron ug/g 130 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 12 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 20 3 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 200 30 5

   Lab Section 6

              Moisture % 72.45 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027015
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC24M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.2 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.6 0.9 0.5

              Iron ug/g 30 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 2 1 1

              Mercury ug/g 0.35 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.9 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 66 20 5

   Lab Section 6

              Moisture % 67.22 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027016
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_RSC24O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 6.3 2 0.5

              Iron ug/g 120 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 13 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 17 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 180 30 5

   Lab Section 6

              Moisture % 72.78 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027017
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.10 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.93 0.2 0.05

              Iron ug/g 14 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.54 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.1 0.5 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.14 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 24 4 0.5

   Lab Section 6

              Moisture % 80.16 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027018
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP01O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.26 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.1 0.3 0.05

              Iron ug/g 34 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.1 0.3 0.1

              Mercury ug/g 0.018 0.009 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.6 0.5 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.4 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.07 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 74 7 0.5

   Lab Section 6

              Moisture % 81.39 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027019
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP02M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.24 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 0.80 0.2 0.05

              Iron ug/g 12 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.4 0.4 0.1

              Mercury ug/g 0.81 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.9 0.6 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.1 0.3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.14 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 24 4 0.5

   Lab Section 6

              Moisture % 74.14 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027020
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP02O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.28 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.10 0.02 0.01

              Copper ug/g 2.2 0.3 0.05

              Iron ug/g 37 9 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.7 0.4 0.1

              Mercury ug/g 0.038 0.01 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.7 0.6 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.4 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 76 8 0.5

   Lab Section 6

              Moisture % 80.89 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027021
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP03M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.5 0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 0.7 0.6 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 2 1 1

              Mercury ug/g 1.2 0.2 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 4.0 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 41 10 5

   Lab Section 6

              Moisture % 65.82 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027022
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP03O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.34 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 2.3 0.3 0.05

              Iron ug/g 38 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.4 0.7 0.1

              Mercury ug/g 0.061 0.02 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.9 0.6 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.5 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 85 8 0.5

   Lab Section 6

              Moisture % 81.84 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027023
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP04M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 13 8 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.36 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.2 0.2 0.05

              Iron ug/g 23 6 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 1.2 0.3 0.1

              Mercury ug/g 0.54 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.7 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.3 0.3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.35 0.1 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 34 5 0.5

   Lab Section 6

              Moisture % 79.27 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027024
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP04O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.06 0.05 0.05

              Barium ug/g 0.30 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 2.5 0.4 0.05

              Iron ug/g 33 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.3 0.3 0.1

              Mercury ug/g 0.025 0.01 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.2 0.5 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.4 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 85 8 0.5

   Lab Section 6

              Moisture % 82.50 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 60 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027025
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP05M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.59 0.1 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.0 0.2 0.05

              Iron ug/g 12 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.6 0.4 0.1

              Mercury ug/g 0.30 0.04 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.4 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.1 0.6 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.10 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 40 6 0.5

   Lab Section 6

              Moisture % 74.06 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027026
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP05O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.33 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 2.2 0.3 0.05

              Iron ug/g 33 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.1 0.6 0.1

              Mercury ug/g 0.011 0.007 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.9 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.5 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 81 8 0.5

   Lab Section 6

              Moisture % 83.75 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 62 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027027
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP06M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.30 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.86 0.2 0.05

              Iron ug/g 13 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.49 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.7 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.6 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.10 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 27 4 0.5

   Lab Section 6

              Moisture % 77.86 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027028
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP07M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 0.2 0.1 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.2 0.3 0.1

              Iron ug/g 13 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.0 0.4 0.2

              Mercury ug/g 0.64 0.1 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 3.1 0.5 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.1 0.4 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.1 0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 34 5 1

   Lab Section 6

              Moisture % 76.50 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 64 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027029
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP08M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g <0.1 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 0.8 0.3 0.1

              Iron ug/g 14 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 0.6 0.3 0.2

              Mercury ug/g 0.31 0.05 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 2.7 0.4 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g <0.2 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.1 0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 21 3 1

   Lab Section 6

              Moisture % 74.92 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027030
Apr 25, 2018
TISSUE
04/25/2018 RG_GC_YP09M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.20 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.93 0.2 0.05

              Iron ug/g 14 5 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.62 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.9 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.12 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 29 4 0.5

   Lab Section 6

              Moisture % 79.18 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027031
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_WCT01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.7 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 61.19 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027032
Apr 30, 2018
TISSUE
04/30/2018 RG_ER_WCT02M_20180430 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.4 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 54.49 5 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027033
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_MW01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 3.5 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 57.94 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027034
Apr 28, 2018
TISSUE
04/28/2018 RG_ER_MW02M_20180428 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 5 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.45 0.05 0.05

              Barium ug/g 0.10 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 1.4 0.2 0.05

              Iron ug/g 17 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.24 0.04 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.2 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.10 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 17 2 0.5

   Lab Section 6

              Moisture % 74.77 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027035
Apr 29, 2018
TISSUE
04/29/2018 RG_ER_MW03M_20180429 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 3.0 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 41.05 4 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027036
Apr 27, 2018
TISSUE
04/27/2018 RG_ER_BT01M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 1.1 0.7 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 19.34 2 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 72 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027037
Apr 29, 2018
TISSUE
04/29/2018 RG_ER_BT02M_20180429 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.4 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 73.82 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027038
Apr 28, 2018
TISSUE
04/28/2018 RG_ER_KO01M_20180428 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.0 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 56.16 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 74 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027039
Apr 29, 2018
TISSUE
04/29/2018 RG_ER_KO02M_20180429 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 20.70 2 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027040
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_PCC01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.12 0.05 0.05

              Barium ug/g 1.3 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.67 0.2 0.05

              Iron ug/g 15 5 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 1.5 0.4 0.1

              Mercury ug/g 0.62 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.1 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 5.7 0.8 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.10 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 19 3 0.5

   Lab Section 6

              Moisture % 78.71 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027041
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_PCC01O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.13 0.05 0.05

              Barium ug/g 0.91 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.04 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 4.1 0.6 0.05

              Iron ug/g 100 20 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 8.3 1 0.1

              Mercury ug/g 0.041 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.7 0.9 0.05

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.4 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.08 0.05 0.05

              Uranium ug/g 0.005 0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 66.13 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027042
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_PCC02M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 1.1 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.68 0.2 0.05

              Iron ug/g 10 4 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.41 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.8 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.4 0.7 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.19 0.08 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 36 5 0.5

   Lab Section 6

              Moisture % 76.98 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027043
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_PCC02O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.24 0.05 0.05

              Barium ug/g 2.5 0.4 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 4.6 0.7 0.05

              Iron ug/g 110 20 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 16 2 0.1

              Mercury ug/g 0.034 0.01 0.005

              Molybdenum ug/g 0.2 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 16 2 0.5

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.09 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 160 20 0.5

   Lab Section 6

              Moisture % 72.36 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027044
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_PCC03M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.15 0.05 0.05

              Barium ug/g 1.0 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.4 0.2 0.05

              Iron ug/g 18 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.42 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.4 0.7 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.5 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.05 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 42 6 0.5

   Lab Section 6

              Moisture % 77.81 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027045
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_PCC03O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.18 0.05 0.05

              Barium ug/g 1.4 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.8 0.6 0.05

              Iron ug/g 54 8 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 4.4 0.7 0.1

              Mercury ug/g 0.024 0.01 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 18 3 0.5

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 64.24 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027046
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_PCC06M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.15 0.05 0.05

              Barium ug/g 0.96 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.5 0.2 0.05

              Iron ug/g 17 6 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.48 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.0 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.7 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.48 0.1 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 41 6 0.5

   Lab Section 6

              Moisture % 78.57 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027047
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_PCC06O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.37 0.05 0.05

              Barium ug/g 0.57 0.1 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 4.3 0.6 0.05

              Iron ug/g 63 9 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 11 1 0.1

              Mercury ug/g 0.035 0.01 0.005

              Molybdenum ug/g 0.2 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 2 0.5

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.10 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 140 10 0.5

   Lab Section 6

              Moisture % 67.87 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027048
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC08M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 1.1 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 0.92 0.2 0.05

              Iron ug/g 12 5 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.52 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.6 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.7 0.6 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.16 0.07 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 27 4 0.5

   Lab Section 6

              Moisture % 79.63 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027049
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC08O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.12 0.05 0.05

              Barium ug/g 2.2 0.3 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 2.8 0.4 0.05

              Iron ug/g 110 20 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 14 1 0.1

              Mercury ug/g 0.060 0.02 0.005

              Molybdenum ug/g 0.2 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 20 3 0.5

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.25 0.09 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 160 20 0.5

   Lab Section 6

              Moisture % 76.89 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027050
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC09M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 1.2 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.2 0.2 0.05

              Iron ug/g 13 5 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.67 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.7 0.4 0.05

              Silver ug/g 0.14 0.04 0.01

              Strontium ug/g 4.0 0.6 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.07 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 28 4 0.5

   Lab Section 6

              Moisture % 79.32 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027051
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC09O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 0.75 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 2.8 0.4 0.05

              Iron ug/g 120 20 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 6.5 1 0.1

              Mercury ug/g 0.035 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 2 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.20 0.08 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 66.94 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027052
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC11M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.1 0.1 0.1

              Barium ug/g 0.5 0.2 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.3 0.3 0.1

              Iron ug/g 21 10 5

              Lead ug/g 0.03 0.02 0.02

              Manganese ug/g 0.4 0.3 0.2

              Mercury ug/g 0.6 0.2 0.1

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 2.4 0.4 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.4 0.3 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 28 4 1

   Lab Section 6

              Moisture % 75.70 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027053
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC11O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.13 0.05 0.05

              Barium ug/g 0.59 0.1 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 4.2 0.6 0.05

              Iron ug/g 73 10 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 10 1 0.1

              Mercury ug/g 0.036 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.5 1 0.05

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.08 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 66.57 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027054
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC12M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.12 0.05 0.05

              Barium ug/g 1.1 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.2 0.2 0.05

              Iron ug/g 20 5 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.96 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.2 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.8 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.10 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 28 4 0.5

   Lab Section 6

              Moisture % 80.66 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027055
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC12O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 0.54 0.1 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 4.6 0.7 0.05

              Iron ug/g 98 10 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 13 1 0.1

              Mercury ug/g 0.077 0.02 0.005

              Molybdenum ug/g 0.2 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 2 0.5

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.10 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 150 20 0.5

   Lab Section 6

              Moisture % 71.47 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027056
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC16M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.21 0.05 0.05

              Barium ug/g 1.7 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.0 0.2 0.05

              Iron ug/g 23 6 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 1.3 0.3 0.1

              Mercury ug/g 1.2 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.0 0.5 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 6.7 1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.16 0.07 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 35 5 0.5

   Lab Section 6

              Moisture % 79.36 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027057
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC16O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.18 0.05 0.05

              Barium ug/g 0.86 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.06 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 4.5 0.7 0.05

              Iron ug/g 94 10 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 9.7 1 0.1

              Mercury ug/g 0.10 0.02 0.005

              Molybdenum ug/g 0.2 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 21 3 0.5

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.4 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.10 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 67.79 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027058
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC17M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.27 0.05 0.05

              Barium ug/g 1.1 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 2.8 0.4 0.05

              Iron ug/g 33 8 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.37 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.9 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.8 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.32 0.1 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 49 7 0.5

   Lab Section 6

              Moisture % 76.65 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027059
Apr 26, 2018
TISSUE
04/26/2018 RG_ER_PCC17O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.42 0.05 0.05

              Barium ug/g 1.7 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 4.5 0.7 0.05

              Iron ug/g 75 10 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 12 1 0.1

              Mercury ug/g 0.043 0.01 0.005

              Molybdenum ug/g 0.2 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 13 2 0.5

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.4 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.15 0.07 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 160 20 0.5

   Lab Section 6

              Moisture % 69.40 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027060
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC01O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.4 0.2 0.1

              Barium ug/g 0.9 0.3 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.09 0.04 0.02

              Copper ug/g 5.4 0.8 0.1

              Iron ug/g 120 20 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 7.4 1 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 22 2 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.6 0.3 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 220 20 1

   Lab Section 6

              Moisture % 70.08 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027061
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.1 0.7 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.82 0.2 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.5 0.8 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 26 10 5

   Lab Section 6

              Moisture % 76.30 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027062
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC07O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.8 0.6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 6.7 2 0.5

              Iron ug/g 130 50 20

              Lead ug/g 0.3 0.2 0.1

              Manganese ug/g 6 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 35 5 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 70.29 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027063
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC07M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.44 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.5 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 24 10 5

   Lab Section 6

              Moisture % 74.87 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 99 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027064
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC08O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.7 0.6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 8.1 2 0.5

              Iron ug/g 140 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 6 2 1

              Mercury ug/g 0.08 0.06 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 29 4 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 71.43 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027065
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC08M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.1 0.7 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.84 0.2 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.7 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 23 10 5

   Lab Section 6

              Moisture % 77.14 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027066
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC09O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 2.2 1 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 0.1 0.1 0.1

              Copper ug/g 7.4 2 0.5

              Iron ug/g 130 50 20

              Lead ug/g 0.1 0.1 0.1

              Manganese ug/g 6 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 25 4 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.5 0.8 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 270 40 5

   Lab Section 6

              Moisture % 73.49 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027067
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC09M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 2.5 1 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.39 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.2 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 30 10 5

   Lab Section 6

              Moisture % 77.58 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027068
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC10O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 6 6 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 15 2 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 290 100 50

   Lab Section 6

              Moisture % 54.60 5 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027069
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC10M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.7 0.6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.7 0.9 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.28 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 63 20 5

   Lab Section 6

              Moisture % 76.40 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 105 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027070
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC11O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.1 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 6.3 2 0.5

              Iron ug/g 110 40 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 7 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 14 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 220 30 5

   Lab Section 6

              Moisture % 73.96 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027071
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC11M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.4 0.8 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.54 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 22 10 5

   Lab Section 6

              Moisture % 71.25 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027072
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC12O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.2 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.2 0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 7.1 2 0.5

              Iron ug/g 140 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 6 2 1

              Mercury ug/g 0.05 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 26 4 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 72.33 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027073
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC12M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 0.9 0.7 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.41 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 23 10 5

   Lab Section 6

              Moisture % 74.76 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027074
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC14O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.2 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 7.8 2 0.5

              Iron ug/g 130 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 7 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 12 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 230 30 5

   Lab Section 6

              Moisture % 74.62 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027075
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC14M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.37 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.2 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 26 10 5

   Lab Section 6

              Moisture % 78.01 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 111 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027076
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC15O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.3 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 5.1 1 0.5

              Iron ug/g 120 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 10 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 22 3 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 210 30 5

   Lab Section 6

              Moisture % 69.92 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027077
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC15M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.1 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 2.4 1 0.5

              Iron ug/g 30 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.26 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.5 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 85 20 5

   Lab Section 6

              Moisture % 76.27 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027078
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC16O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 16 2 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 350 100 50

   Lab Section 6

              Moisture % 82.15 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027079
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC16M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.37 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 26 10 5

   Lab Section 6

              Moisture % 78.14 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027080
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC19O_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.9 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 7.0 2 0.5

              Iron ug/g 150 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 10 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 9.6 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 210 30 5

   Lab Section 6

              Moisture % 75.19 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027081
Apr 25, 2018
TISSUE
04/25/2018 RG_ER_RSC19M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.1 0.7 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g <1 1

              Mercury ug/g 0.37 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.6 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 23 10 5

   Lab Section 6

              Moisture % 77.23 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 117 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027082
Apr 25, 2018
TISSUE
04/25/2018 RG_SC_KO01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.2 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g <1 1

              Mercury ug/g 0.41 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 13 8 5

   Lab Section 6

              Moisture % 72.32 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027083
Apr 25, 2018
TISSUE
04/25/2018 RG_SC_KO02M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 0.07 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 19 6 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 0.5 0.2 0.1

              Mercury ug/g 0.31 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.0 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g 0.08 0.06 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.46 0.1 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 16 2 0.5

   Lab Section 6

              Moisture % 75.03 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027084
Apr 26, 2018
TISSUE
04/26/2018 RG_SC_KO03M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.9 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 71.47 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027085
Apr 26, 2018
TISSUE
04/26/2018 RG_SC_KO04M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.0 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 74.93 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027086
Apr 25, 2018
TISSUE
04/25/2018 RG_SC_BT01M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <1000 1000

              Antimony ug/g <50 50

              Arsenic ug/g <20 20

              Barium ug/g <20 20

              Beryllium ug/g <5 5

              Boron ug/g <500 500

              Cadmium ug/g <5 5

              Chromium ug/g <200 200

              Cobalt ug/g <5 5

              Copper ug/g <20 20

              Iron ug/g <1000 1000

              Lead ug/g <5 5

              Manganese ug/g <50 50

              Mercury ug/g <2 2

              Molybdenum ug/g <50 50

              Nickel ug/g <20 20

              Selenium ug/g 2 2 2

              Silver ug/g <5 5

              Strontium ug/g <50 50

              Thallium ug/g <20 20

              Tin ug/g <20 20

              Titanium ug/g <20 20

              Uranium ug/g <2 2

              Vanadium ug/g <50 50

              Zinc ug/g <200 200

   Lab Section 6

              Moisture % 83.64 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Detection limits are influenced by several factors.  "Less than" values
reported above represent the lowest detection limits achievable for the
sample due to insufficient sample size.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027087
Apr 25, 2018
TISSUE
04/25/2018 RG_SC_BT03M_20180425 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 0.8 0.6 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 74.10 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027088
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_BT04M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 24 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g 300 200 200

              Lead ug/g 4 2 1

              Manganese ug/g 20 10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g <0.5 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 6 5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 39.41 4 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027089
Apr 28, 2018
TISSUE
04/28/2018 RG_SC_BT05M_20180428 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 1.1 0.7 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.0 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 78.74 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027090
Apr 28, 2018
TISSUE
04/28/2018 RG_SC_BT06M_20180428 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 1.4 0.8 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.3 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 76.11 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027091
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_RT01M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 81.54 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027092
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_RT02M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 10 6 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.17 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.2 0.2 0.05

              Iron ug/g 23 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.24 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.4 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.20 0.08 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 16 2 0.5

   Lab Section 6

              Moisture % 75.87 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027093
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_MW01M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1 0.1

              Barium ug/g 0.1 0.1 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.03 0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 18 9 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.0 0.4 0.2

              Mercury ug/g 0.1 0.1 0.1

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 6.0 0.9 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.8 0.4 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.1 0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 18 4 1

   Lab Section 6

              Moisture % 77.68 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027094
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_YP01M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.22 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.77 0.2 0.05

              Iron ug/g 11 4 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 1.2 0.3 0.1

              Mercury ug/g 0.82 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.8 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.5 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.09 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 32 5 0.5

   Lab Section 6

              Moisture % 79.90 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027095
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_YP01O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.14 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.1 0.3 0.05

              Iron ug/g 29 7 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 2.8 0.4 0.1

              Mercury ug/g 0.042 0.01 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.4 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.8 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 79 8 0.5

   Lab Section 6

              Moisture % 83.37 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027096
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC01M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.16 0.05 0.05

              Barium ug/g 1.6 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.99 0.2 0.05

              Iron ug/g 23 6 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 1.1 0.3 0.1

              Mercury ug/g 0.71 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.2 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.4 0.5 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.42 0.1 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 32 5 0.5

   Lab Section 6

              Moisture % 80.39 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027097
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC01O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 23 6 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.15 0.05 0.05

              Barium ug/g 1.7 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.10 0.02 0.01

              Copper ug/g 4.5 0.7 0.05

              Iron ug/g 110 20 2

              Lead ug/g 0.09 0.03 0.01

              Manganese ug/g 6.7 1 0.1

              Mercury ug/g 0.032 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g 0.07 0.05 0.05

              Selenium ug/g 11 2 0.5

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.45 0.1 0.05

              Uranium ug/g 0.007 0.006 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 66.39 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027098
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC02M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12 7 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 1.0 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 25 6 2

              Lead ug/g 0.09 0.03 0.01

              Manganese ug/g 1.3 0.3 0.1

              Mercury ug/g 0.80 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g 0.16 0.05 0.05

              Selenium ug/g 1.4 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.2 0.5 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.40 0.1 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 22 3 0.5

   Lab Section 6

              Moisture % 79.17 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027099
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC02O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 24 6 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 2.2 0.3 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.4 0.5 0.05

              Iron ug/g 69 10 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 11 1 0.1

              Mercury ug/g 0.041 0.01 0.005

              Molybdenum ug/g 0.2 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11 2 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.47 0.1 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 67.38 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027100
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC03M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 18 9 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.27 0.05 0.05

              Barium ug/g 1.4 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.4 0.4 0.05

              Iron ug/g 53 8 2

              Lead ug/g 0.06 0.02 0.01

              Manganese ug/g 1.3 0.3 0.1

              Mercury ug/g 0.87 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.0 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.8 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.25 0.09 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 47 7 0.5

   Lab Section 6

              Moisture % 79.25 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027101
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC03O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 17 9 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.22 0.05 0.05

              Barium ug/g 1.0 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 3.8 0.6 0.05

              Iron ug/g 100 20 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 6.6 1 0.1

              Mercury ug/g 0.044 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.0 0.9 0.05

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.26 0.09 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 66.31 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027102
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC06M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 19 10 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.13 0.05 0.05

              Barium ug/g 1.5 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 36 9 2

              Lead ug/g 0.08 0.03 0.01

              Manganese ug/g 1.6 0.4 0.1

              Mercury ug/g 0.53 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g 0.06 0.05 0.05

              Selenium ug/g 2.2 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.3 0.6 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.32 0.1 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 34 5 0.5

   Lab Section 6

              Moisture % 79.38 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027103
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC06O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 10 6 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 1.4 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 4.7 0.7 0.05

              Iron ug/g 65 10 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 14 1 0.1

              Mercury ug/g 0.030 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g 0.05 0.05 0.05

              Selenium ug/g 15 2 0.5

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.22 0.08 0.05

              Uranium ug/g 0.008 0.006 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 68.68 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027104
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC07M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.09 0.05 0.05

              Barium ug/g 0.56 0.1 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 13 5 2

              Lead ug/g 0.06 0.02 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.44 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.9 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.4 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.11 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 22 3 0.5

   Lab Section 6

              Moisture % 78.55 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 140 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027105
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC07O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 5 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.23 0.05 0.05

              Barium ug/g 1.4 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 4.1 0.6 0.05

              Iron ug/g 80 10 2

              Lead ug/g 0.06 0.02 0.01

              Manganese ug/g 14 1 0.1

              Mercury ug/g 0.038 0.01 0.005

              Molybdenum ug/g 0.2 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 2 0.5

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.12 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 150 20 0.5

   Lab Section 6

              Moisture % 72.05 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027106
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC08M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.19 0.05 0.05

              Barium ug/g 1.2 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.80 0.2 0.05

              Iron ug/g 25 6 2

              Lead ug/g 0.08 0.03 0.01

              Manganese ug/g 1.3 0.3 0.1

              Mercury ug/g 0.86 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g 0.06 0.05 0.05

              Selenium ug/g 2.0 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.0 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.12 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 34 5 0.5

   Lab Section 6

              Moisture % 79.32 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027107
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC08O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.11 0.05 0.05

              Barium ug/g 0.93 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 2.1 0.3 0.05

              Iron ug/g 76 10 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 7.1 1 0.1

              Mercury ug/g 0.059 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 23 3 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.11 0.06 0.05

              Uranium ug/g 0.006 0.006 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 67.82 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027108
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC10M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.19 0.05 0.05

              Barium ug/g 0.60 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.8 0.3 0.05

              Iron ug/g 18 6 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 0.6 0.2 0.1

              Mercury ug/g 0.55 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.7 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.09 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 33 5 0.5

   Lab Section 6

              Moisture % 78.63 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027109
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC10O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.39 0.05 0.05

              Barium ug/g 2.0 0.3 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.9 0.6 0.05

              Iron ug/g 54 8 2

              Lead ug/g 0.06 0.02 0.01

              Manganese ug/g 6.9 1 0.1

              Mercury ug/g 0.030 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.4 0.8 0.05

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.12 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 160 20 0.5

   Lab Section 6

              Moisture % 66.74 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027110
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC11M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 5 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 1.0 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 22 6 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 1.2 0.3 0.1

              Mercury ug/g 0.53 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.9 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.2 0.5 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.12 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 24 4 0.5

   Lab Section 6

              Moisture % 79.00 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027111
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC11O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.12 0.05 0.05

              Barium ug/g 1.5 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 3.9 0.6 0.05

              Iron ug/g 56 8 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 12 1 0.1

              Mercury ug/g 0.027 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.9 2 0.5

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.4 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.07 0.05 0.05

              Uranium ug/g 0.005 0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 65.36 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027112
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC13M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.27 0.05 0.05

              Barium ug/g 0.78 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 2.6 0.4 0.05

              Iron ug/g 46 7 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 0.7 0.2 0.1

              Mercury ug/g 0.34 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.4 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 47 7 0.5

   Lab Section 6

              Moisture % 75.22 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027113
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC13O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.36 0.05 0.05

              Barium ug/g 0.95 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 3.4 0.5 0.05

              Iron ug/g 43 6 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 4.9 0.7 0.1

              Mercury ug/g 0.022 0.01 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.9 0.6 0.05

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.07 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 60.54 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027114
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC14M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.11 0.05 0.05

              Barium ug/g 0.60 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 0.83 0.2 0.05

              Iron ug/g 14 5 2

              Lead ug/g 0.06 0.02 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.46 0.1 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.7 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.2 0.5 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.12 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 23 3 0.5

   Lab Section 6

              Moisture % 77.91 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027115
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_PCC14O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.24 0.05 0.05

              Barium ug/g 0.40 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 3.2 0.5 0.05

              Iron ug/g 52 8 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 6.3 0.9 0.1

              Mercury ug/g 0.022 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.9 0.7 0.05

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 63.05 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 151 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027116
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC02M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.44 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.7 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.0 0.7 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 50 10 5

   Lab Section 6

              Moisture % 74.98 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027117
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC02O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.8 0.9 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 6.4 2 0.5

              Iron ug/g 120 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 7 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 11 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.2 0.8 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 280 40 5

   Lab Section 6

              Moisture % 73.09 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027118
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC04M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.3 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 2.5 1 0.5

              Iron ug/g 30 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.46 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.7 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.3 0.8 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 82 20 5

   Lab Section 6

              Moisture % 74.87 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027119
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC04O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 6 6 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 21 3 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 360 100 50

   Lab Section 6

              Moisture % 73.65 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 155 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027120
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC05M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 20 20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.8 0.9 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.7 0.9 0.5

              Iron ug/g 40 30 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 3 2 1

              Mercury ug/g 0.31 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.1 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 9 3 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 74 20 5

   Lab Section 6

              Moisture % 76.89 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027121
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC05O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 20 20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.9 1 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 7.2 2 0.5

              Iron ug/g 140 50 20

              Lead ug/g 0.2 0.1 0.1

              Manganese ug/g 9 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 16 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 270 40 5

   Lab Section 6

              Moisture % 73.55 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027122
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC06M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.0 0.7 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 2.6 1 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.45 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.3 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 70 20 5

   Lab Section 6

              Moisture % 78.66 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027123
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC06O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.6 0.9 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 3.9 1 0.5

              Iron ug/g 120 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 12 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 8.2 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 300 40 5

   Lab Section 6

              Moisture % 77.13 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027124
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC09M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.7 0.9 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 2.5 1 0.5

              Iron ug/g 30 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 1 1 1

              Mercury ug/g 0.29 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.3 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 78 20 5

   Lab Section 6

              Moisture % 76.41 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027125
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC09O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 6 6 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 14 2 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 250 100 50

   Lab Section 6

              Moisture % 75.48 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027126
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC10M_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.6 0.9 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.4 0.8 0.5

              Iron ug/g 20 20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 2 1 1

              Mercury ug/g 0.42 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 0.7 0.6 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 60 20 5

   Lab Section 6

              Moisture % 76.75 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027127
Apr 24, 2018
TISSUE
04/24/2018 RG_SC_RSC10O_20180424 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 5.8 1 0.5

              Iron ug/g 140 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 7 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 12 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 3.2 1 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 75.73 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027128
Apr 26, 2018
TISSUE
04/26/2018 RG_SC_RSC11M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.6 0.6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.9 1 0.5

              Iron ug/g 30 20 20

              Lead ug/g 0.1 0.1 0.1

              Manganese ug/g 2 1 1

              Mercury ug/g 0.43 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 2 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 71 20 5

   Lab Section 6

              Moisture % 75.67 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027129
Apr 26, 2018
TISSUE
04/26/2018 RG_SC_RSC11O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 30 20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.3 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 6.8 2 0.5

              Iron ug/g 150 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 9 3 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 27 4 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 1 1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.0 0.7 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 250 40 5

   Lab Section 6

              Moisture % 73.54 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027130
Apr 26, 2018
TISSUE
04/26/2018 RG_SC_RSC13M_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.6 0.6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 2 1 1

              Mercury ug/g 0.42 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.2 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 3 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 0.7 0.6 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 38 10 5

   Lab Section 6

              Moisture % 76.01 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027131
Apr 26, 2018
TISSUE
04/26/2018 RG_SC_RSC13O_20180426 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 6 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.5 0.2 0.1

              Barium ug/g 1.2 0.3 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.38 0.1 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.12 0.05 0.02

              Copper ug/g 6.1 0.9 0.1

              Iron ug/g 130 20 5

              Lead ug/g 0.05 0.03 0.02

              Manganese ug/g 8.3 1 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 22 2 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.6 0.3 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 240 20 1

   Lab Section 6

              Moisture % 71.34 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027132
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_RSC17M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.4 0.8 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g <20 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 3 2 1

              Mercury ug/g 0.49 0.1 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.6 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 12 3 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 0.6 0.6 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 55 10 5

   Lab Section 6

              Moisture % 74.70 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027133
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_RSC17O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 0.8 0.6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 6.2 2 0.5

              Iron ug/g 130 50 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 14 4 1

              Mercury ug/g 0.05 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 13 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 75.65 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 169 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027134
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_RSC18M_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 6 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g <0.1 0.1

              Barium ug/g 2.0 0.3 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 2.2 0.3 0.1

              Iron ug/g 24 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 2.0 0.5 0.2

              Mercury ug/g 0.51 0.08 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 1.6 0.4 0.1

              Silver ug/g <0.02 0.02

              Strontium ug/g 4.4 0.7 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 51 8 1

   Lab Section 6

              Moisture % 77.56 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027135
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_RSC18O_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 2.2 1 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 5.1 1 0.5

              Iron ug/g 190 60 20

              Lead ug/g <0.1 0.1

              Manganese ug/g 6 2 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 20 3 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 1.2 0.8 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 280 40 5

   Lab Section 6

              Moisture % 74.62 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027136
Apr 27, 2018
TISSUE
04/27/2018 RG_ER_BI01_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <1000 1000

              Antimony ug/g <50 50

              Arsenic ug/g <20 20

              Barium ug/g 20 20 20

              Beryllium ug/g <5 5

              Boron ug/g <500 500

              Cadmium ug/g <5 5

              Chromium ug/g <200 200

              Cobalt ug/g <5 5

              Copper ug/g 20 20 20

              Iron ug/g <1000 1000

              Lead ug/g <5 5

              Manganese ug/g <50 50

              Mercury ug/g <2 2

              Molybdenum ug/g <50 50

              Nickel ug/g <20 20

              Selenium ug/g 6 3 2

              Silver ug/g <5 5

              Strontium ug/g <50 50

              Thallium ug/g <20 20

              Tin ug/g <20 20

              Titanium ug/g <20 20

              Uranium ug/g <2 2

              Vanadium ug/g <50 50

              Zinc ug/g <200 200

   Lab Section 6

              Moisture % 66.38 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Detection limits are influenced by several factors.  "Less than" values
reported above represent the lowest detection limits achievable for the
sample due to insufficient sample size.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027137
Apr 27, 2018
TISSUE
04/27/2018 RG_ER_BI02_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 900 600 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 12 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 20 10 5

              Iron ug/g 700 400 200

              Lead ug/g <1 1

              Manganese ug/g 50 20 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 5.4 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 12 6 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 150 80 50

   Lab Section 6

              Moisture % 71.29 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027138
Apr 27, 2018
TISSUE
04/27/2018 RG_ER_BI03_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2800 700 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 32 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g 1 1 1

              Chromium ug/g <50 50

              Cobalt ug/g 2 1 1

              Copper ug/g 15 8 5

              Iron ug/g 2100 500 200

              Lead ug/g 1 1 1

              Manganese ug/g 80 30 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 5.0 1 0.5

              Silver ug/g <1 1

              Strontium ug/g 10 10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 34 10 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 100 70 50

   Lab Section 6

              Moisture % 70.68 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027139
Apr 27, 2018
TISSUE
04/27/2018 RG_ER_BI04_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3000 2000 1000

              Antimony ug/g <50 50

              Arsenic ug/g <20 20

              Barium ug/g 80 20 20

              Beryllium ug/g <5 5

              Boron ug/g <500 500

              Cadmium ug/g 7 5 5

              Chromium ug/g <200 200

              Cobalt ug/g <5 5

              Copper ug/g 40 30 20

              Iron ug/g 2000 1000 1000

              Lead ug/g <5 5

              Manganese ug/g 140 80 50

              Mercury ug/g <2 2

              Molybdenum ug/g <50 50

              Nickel ug/g <20 20

              Selenium ug/g 10 4 2

              Silver ug/g <5 5

              Strontium ug/g <50 50

              Thallium ug/g <20 20

              Tin ug/g <20 20

              Titanium ug/g 60 30 20

              Uranium ug/g <2 2

              Vanadium ug/g <50 50

              Zinc ug/g <200 200

   Lab Section 6

              Moisture % 91.11 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Detection limits are influenced by several factors.  "Less than" values
reported above represent the lowest detection limits achievable for the
sample due to insufficient sample size.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027140
Apr 27, 2018
TISSUE
04/27/2018 RG_ER_BI05_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 9000 5000 1000

              Antimony ug/g <50 50

              Arsenic ug/g <20 20

              Barium ug/g 90 20 20

              Beryllium ug/g <5 5

              Boron ug/g <500 500

              Cadmium ug/g 9 5 5

              Chromium ug/g <200 200

              Cobalt ug/g <5 5

              Copper ug/g <20 20

              Iron ug/g 6000 2000 1000

              Lead ug/g <5 5

              Manganese ug/g 220 100 50

              Mercury ug/g <2 2

              Molybdenum ug/g <50 50

              Nickel ug/g <20 20

              Selenium ug/g 12 5 2

              Silver ug/g <5 5

              Strontium ug/g 70 60 50

              Thallium ug/g <20 20

              Tin ug/g <20 20

              Titanium ug/g 180 50 20

              Uranium ug/g <2 2

              Vanadium ug/g <50 50

              Zinc ug/g <200 200

   Lab Section 6

              Moisture % 73.15 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Detection limits are influenced by several factors.  "Less than" values
reported above represent the lowest detection limits achievable for the
sample due to insufficient sample size.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027141
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_BI01_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5000 3000 1000

              Antimony ug/g <50 50

              Arsenic ug/g <20 20

              Barium ug/g 30 20 20

              Beryllium ug/g <5 5

              Boron ug/g <500 500

              Cadmium ug/g <5 5

              Chromium ug/g <200 200

              Cobalt ug/g <5 5

              Copper ug/g 30 20 20

              Iron ug/g 6000 2000 1000

              Lead ug/g <5 5

              Manganese ug/g 230 100 50

              Mercury ug/g <2 2

              Molybdenum ug/g <50 50

              Nickel ug/g <20 20

              Selenium ug/g 4 3 2

              Silver ug/g <5 5

              Strontium ug/g <50 50

              Thallium ug/g <20 20

              Tin ug/g <20 20

              Titanium ug/g 80 30 20

              Uranium ug/g <2 2

              Vanadium ug/g <50 50

              Zinc ug/g <200 200

   Lab Section 6

              Moisture % 75.81 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Detection limits are influenced by several factors.  "Less than" values
reported above represent the lowest detection limits achievable for the
sample due to insufficient sample size.

Results are reported on a dry basis.

Page 177 of 188

SRC Group # 2018-8314

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027142
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_BI02_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2200 600 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 34 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g 2 1 1

              Copper ug/g 14 8 5

              Iron ug/g 1900 600 200

              Lead ug/g <1 1

              Manganese ug/g 40 20 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.8 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 55 10 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 90 70 50

   Lab Section 6

              Moisture % 49.01 5 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027143
Apr 27, 2018
TISSUE
04/27/2018 RG_GC_BI03_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g 21 10 5

              Iron ug/g 300 200 200

              Lead ug/g <1 1

              Manganese ug/g 10 10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 3.9 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 80 60 50

   Lab Section 6

              Moisture % 72.85 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027144
Apr 28, 2018
TISSUE
04/28/2018 RG_GC_BI04_20180428 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6000 4000 1000

              Antimony ug/g <50 50

              Arsenic ug/g <20 20

              Barium ug/g 90 20 20

              Beryllium ug/g <5 5

              Boron ug/g <500 500

              Cadmium ug/g <5 5

              Chromium ug/g <200 200

              Cobalt ug/g <5 5

              Copper ug/g 20 20 20

              Iron ug/g 5000 2000 1000

              Lead ug/g <5 5

              Manganese ug/g 120 80 50

              Mercury ug/g <2 2

              Molybdenum ug/g <50 50

              Nickel ug/g <20 20

              Selenium ug/g 2 2 2

              Silver ug/g <5 5

              Strontium ug/g <50 50

              Thallium ug/g <20 20

              Tin ug/g <20 20

              Titanium ug/g 450 70 20

              Uranium ug/g <2 2

              Vanadium ug/g <50 50

              Zinc ug/g <200 200

   Lab Section 6

              Moisture % 94.02 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Detection limits are influenced by several factors.  "Less than" values
reported above represent the lowest detection limits achievable for the
sample due to insufficient sample size.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027145
Apr 28, 2018
TISSUE
04/28/2018 RG_GC_BI05_20180428 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2700 300 20

              Antimony ug/g <1 1

              Arsenic ug/g 1.0 0.7 0.5

              Barium ug/g 40 6 0.5

              Beryllium ug/g 0.1 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.4 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 2.1 0.3 0.1

              Copper ug/g 15 2 0.5

              Iron ug/g 2300 200 20

              Lead ug/g 1.2 0.3 0.1

              Manganese ug/g 110 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 2.0 1 0.5

              Selenium ug/g 2.3 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 6 2 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 46 7 0.5

              Uranium ug/g 0.20 0.1 0.05

              Vanadium ug/g 3 2 1

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 83.79 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027146
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_BI01_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1000 1000 1000

              Antimony ug/g <50 50

              Arsenic ug/g <20 20

              Barium ug/g <20 20

              Beryllium ug/g <5 5

              Boron ug/g <500 500

              Cadmium ug/g 6 5 5

              Chromium ug/g <200 200

              Cobalt ug/g <5 5

              Copper ug/g 30 20 20

              Iron ug/g 2000 1000 1000

              Lead ug/g <5 5

              Manganese ug/g <50 50

              Mercury ug/g <2 2

              Molybdenum ug/g <50 50

              Nickel ug/g <20 20

              Selenium ug/g 9 4 2

              Silver ug/g <5 5

              Strontium ug/g <50 50

              Thallium ug/g <20 20

              Tin ug/g <20 20

              Titanium ug/g 80 30 20

              Uranium ug/g <2 2

              Vanadium ug/g <50 50

              Zinc ug/g <200 200

   Lab Section 6

              Moisture % 73.91 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Detection limits are influenced by several factors.  "Less than" values
reported above represent the lowest detection limits achievable for the
sample due to insufficient sample size.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027147
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_BI02_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 15300 2000 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 120 20 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g 6 1 1

              Copper ug/g 12 8 5

              Iron ug/g 14400 2000 200

              Lead ug/g 10 2 1

              Manganese ug/g 330 50 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g 14 5 5

              Selenium ug/g <0.5 0.5

              Silver ug/g <1 1

              Strontium ug/g 180 40 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 250 40 5

              Uranium ug/g 0.6 0.6 0.5

              Vanadium ug/g 20 10 10

              Zinc ug/g 80 60 50

   Lab Section 6

              Moisture % 52.63 5 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027148
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_BI03_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5200 800 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 36 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g 3 1 1

              Chromium ug/g <50 50

              Cobalt ug/g 2 1 1

              Copper ug/g 19 10 5

              Iron ug/g 6300 900 200

              Lead ug/g 5 2 1

              Manganese ug/g 120 30 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g 5 5 5

              Selenium ug/g 3.8 1 0.5

              Silver ug/g <1 1

              Strontium ug/g 60 20 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 100 20 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 130 80 50

   Lab Section 6

              Moisture % 71.87 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027149
Apr 27, 2018
TISSUE
04/27/2018 RG_SC_BI04_20180427 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5600 800 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 42 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g 3 1 1

              Chromium ug/g <50 50

              Cobalt ug/g 3 1 1

              Copper ug/g 16 9 5

              Iron ug/g 6300 900 200

              Lead ug/g 5 2 1

              Manganese ug/g 170 40 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g 5 5 5

              Selenium ug/g 3.5 1 0.5

              Silver ug/g <1 1

              Strontium ug/g 80 30 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 81 20 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 100 70 50

   Lab Section 6

              Moisture % 57.30 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027150
Apr 28, 2018
TISSUE
04/28/2018 RG_SC_BI05_20180428 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5100 800 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 40 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g 3 1 1

              Copper ug/g 16 9 5

              Iron ug/g 5500 800 200

              Lead ug/g 4 2 1

              Manganese ug/g 120 30 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g 6 5 5

              Selenium ug/g 6.3 2 0.5

              Silver ug/g <1 1

              Strontium ug/g 70 20 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 80 20 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 120 80 50

   Lab Section 6

              Moisture % 62.54 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027151
Apr 29, 2018
TISSUE
04/29/2018 RG_T4_BI_20180429 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6900 1000 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 75 20 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g 3 1 1

              Chromium ug/g <50 50

              Cobalt ug/g 2 1 1

              Copper ug/g 22 10 5

              Iron ug/g 6700 1000 200

              Lead ug/g 6 2 1

              Manganese ug/g 140 40 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g 6 5 5

              Selenium ug/g 8.5 2 0.5

              Silver ug/g <1 1

              Strontium ug/g 60 20 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 97 20 5

              Uranium ug/g 0.5 0.5 0.5

              Vanadium ug/g 10 10 10

              Zinc ug/g 160 90 50

   Lab Section 6

              Moisture % 91.57 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027152
Apr 30, 2018
TISSUE
04/30/2018 RG_TN_BI_20180430 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8000 4000 1000

              Antimony ug/g <50 50

              Arsenic ug/g <20 20

              Barium ug/g 40 20 20

              Beryllium ug/g <5 5

              Boron ug/g <500 500

              Cadmium ug/g <5 5

              Chromium ug/g <200 200

              Cobalt ug/g <5 5

              Copper ug/g <20 20

              Iron ug/g 11600 3000 1000

              Lead ug/g 14 8 5

              Manganese ug/g 190 100 50

              Mercury ug/g <2 2

              Molybdenum ug/g <50 50

              Nickel ug/g <20 20

              Selenium ug/g <2 2

              Silver ug/g <5 5

              Strontium ug/g 70 60 50

              Thallium ug/g <20 20

              Tin ug/g <20 20

              Titanium ug/g 100 40 20

              Uranium ug/g <2 2

              Vanadium ug/g <50 50

              Zinc ug/g <200 200

   Lab Section 6

              Moisture % 85.28 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Detection limits are influenced by several factors.  "Less than" values
reported above represent the lowest detection limits achievable for the
sample due to insufficient sample size.

Results are reported on a dry basis.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Justin Wilson

Date Samples Received: Jul-10-2018 Client P.O.: VPO00555477 Ref# 18-07

Aug 28, 2019

SRC Group # 2018-8318

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Justin Wilson

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027156
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC01M_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.17 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.80 0.2 0.05

              Iron ug/g 13 5 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 0.5 0.2 0.1

              Mercury ug/g 1.4 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.7 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.15 0.07 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 20 3 0.5

   Lab Section 6

              Moisture % 77.93 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027157
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC01O_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 5 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.12 0.05 0.05

              Barium ug/g 0.18 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.4 0.5 0.05

              Iron ug/g 110 20 2

              Lead ug/g 0.07 0.02 0.01

              Manganese ug/g 1.7 0.4 0.1

              Mercury ug/g 0.11 0.02 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 16 2 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.20 0.08 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 330 30 0.5

   Lab Section 6

              Moisture % 76.39 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027158
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC02M_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.07 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.68 0.2 0.05

              Iron ug/g 7 4 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 0.2 0.1 0.1

              Mercury ug/g 1.4 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.3 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.1 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 18 3 0.5

   Lab Section 6

              Moisture % 77.47 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027159
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC02O_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 0.13 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 3.9 0.6 0.05

              Iron ug/g 90 10 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 1.5 0.4 0.1

              Mercury ug/g 0.17 0.02 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.4 0.5 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 74.75 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027160
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC03M_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.05 0.05 0.05

              Barium ug/g 0.17 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.82 0.2 0.05

              Iron ug/g 13 5 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 0.6 0.2 0.1

              Mercury ug/g 1.2 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.4 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.4 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.19 0.08 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 32 5 0.5

   Lab Section 6

              Moisture % 78.87 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027161
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC03O_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 0.25 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 4.2 0.6 0.05

              Iron ug/g 120 20 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 5.3 0.8 0.1

              Mercury ug/g 0.076 0.02 0.005

              Molybdenum ug/g 0.2 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.2 2 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.1 0.3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.08 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 210 20 0.5

   Lab Section 6

              Moisture % 75.02 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027162
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC04M_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.20 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.75 0.2 0.05

              Iron ug/g 9 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.7 0.2 0.1

              Mercury ug/g 0.89 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.6 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 25 4 0.5

   Lab Section 6

              Moisture % 79.13 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027163
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC04O_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 5 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.17 0.05 0.05

              Barium ug/g 0.14 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.9 0.4 0.05

              Iron ug/g 100 20 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 6.0 0.9 0.1

              Mercury ug/g 0.053 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.4 0.5 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.16 0.07 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 190 20 0.5

   Lab Section 6

              Moisture % 73.98 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027164
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC05M_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.06 0.05 0.05

              Barium ug/g 0.55 0.1 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.72 0.2 0.05

              Iron ug/g 10 4 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 1.1 0.3 0.1

              Mercury ug/g 0.63 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.7 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.6 0.4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.10 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 21 3 0.5

   Lab Section 6

              Moisture % 78.10 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027165
Jun 05, 2018
TISSUE
06/05/2018 RG_SC_NSC05O_20180605 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.18 0.05 0.05

              Barium ug/g 0.41 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 3.8 0.6 0.05

              Iron ug/g 120 20 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 2.2 0.3 0.1

              Mercury ug/g 0.033 0.01 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 13 2 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.07 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 350 40 0.5

   Lab Section 6

              Moisture % 74.63 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027166
Jun 10, 2018
TISSUE
06/10/2018 RG_SC_NSC06M_20180610 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.15 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.63 0.2 0.05

              Iron ug/g 8 4 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 0.4 0.2 0.1

              Mercury ug/g 1.6 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.0 0.3 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.11 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 20 3 0.5

   Lab Section 6

              Moisture % 78.76 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027167
Jun 10, 2018
TISSUE
06/10/2018 RG_SC_NSC06O_20180610 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.09 0.05 0.05

              Barium ug/g 0.38 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.5 0.5 0.05

              Iron ug/g 190 30 2

              Lead ug/g 0.14 0.04 0.01

              Manganese ug/g 1.4 0.4 0.1

              Mercury ug/g 0.12 0.02 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 27 4 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g 0.06 0.05 0.05

              Titanium ug/g 0.08 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 320 30 0.5

   Lab Section 6

              Moisture % 77.89 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027168
Jun 10, 2018
TISSUE
06/10/2018 RG_SC_NSC07M_20180610 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.06 0.05 0.05

              Barium ug/g 0.06 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.64 0.2 0.05

              Iron ug/g 8 4 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 0.2 0.1 0.1

              Mercury ug/g 2.1 0.3 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.6 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g <0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 16 2 0.5

   Lab Section 6

              Moisture % 77.19 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027169
Jun 10, 2018
TISSUE
06/10/2018 RG_SC_NSC07O_20180610 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.05 0.05

              Barium ug/g 0.14 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 2.5 0.4 0.05

              Iron ug/g 68 10 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 1.1 0.3 0.1

              Mercury ug/g 0.12 0.02 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 5.8 0.6 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 70.90 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027170
Jun 06, 2018
TISSUE
06/06/2018 RG_ER_NSC01M_20180606 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.07 0.05 0.05

              Barium ug/g 0.14 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.58 0.1 0.05

              Iron ug/g 8 4 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 0.5 0.2 0.1

              Mercury ug/g 1.2 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.0 0.6 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 18 3 0.5

   Lab Section 6

              Moisture % 78.85 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027171
Jun 06, 2018
TISSUE
06/06/2018 RG_ER_NSC01O_20180606 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.13 0.05 0.05

              Barium ug/g 0.36 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.7 0.4 0.05

              Iron ug/g 140 20 2

              Lead ug/g 0.19 0.05 0.01

              Manganese ug/g 1.7 0.4 0.1

              Mercury ug/g 0.065 0.02 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 16 2 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g 0.06 0.06 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 310 30 0.5

   Lab Section 6

              Moisture % 73.74 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027172
Jun 06, 2018
TISSUE
06/06/2018 RG_ER_NSC02M_20180606 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.06 0.05 0.05

              Barium ug/g 0.32 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.69 0.2 0.05

              Iron ug/g 13 5 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 0.7 0.2 0.1

              Mercury ug/g 1.2 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.1 0.5 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.07 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 20 3 0.5

   Lab Section 6

              Moisture % 79.56 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027173
Jun 06, 2018
TISSUE
06/06/2018 RG_ER_NSC02O_20180606 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1 0.1

              Barium ug/g 0.4 0.2 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 4.2 0.6 0.1

              Iron ug/g 130 20 5

              Lead ug/g 0.11 0.04 0.02

              Manganese ug/g 0.8 0.4 0.2

              Mercury ug/g 0.07 0.02 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 19 5 1

              Silver ug/g <0.02 0.02

              Strontium ug/g <0.2 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 520 50 1

   Lab Section 6

              Moisture % 74.22 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027174
Jun 07, 2018
TISSUE
06/07/2018 RG_ER_NSC03M_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.09 0.05 0.05

              Barium ug/g 0.46 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.56 0.1 0.05

              Iron ug/g 10 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 1.1 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.5 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.1 0.3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 20 3 0.5

   Lab Section 6

              Moisture % 79.31 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027175
Jun 07, 2018
TISSUE
06/07/2018 RG_ER_NSC03O_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <20 20

              Antimony ug/g <1 1

              Arsenic ug/g <0.5 0.5

              Barium ug/g 1.8 0.9 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g <0.1 0.1

              Chromium ug/g <5 5

              Cobalt ug/g <0.1 0.1

              Copper ug/g 5.2 1 0.5

              Iron ug/g 190 60 20

              Lead ug/g 0.3 0.2 0.1

              Manganese ug/g 2 1 1

              Mercury ug/g 0.08 0.06 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g <0.5 0.5

              Selenium ug/g 17 2 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g <1 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.05 0.05

              Vanadium ug/g <1 1

              Zinc ug/g 670 70 5

   Lab Section 6

              Moisture % 79.67 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027176
Jun 07, 2018
TISSUE
06/07/2018 RG_ER_NSC04M_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.05 0.05 0.05

              Barium ug/g 0.18 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.62 0.2 0.05

              Iron ug/g 7 4 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 0.4 0.2 0.1

              Mercury ug/g 1.6 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.8 0.7 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.05 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 18 3 0.5

   Lab Section 6

              Moisture % 77.85 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 21 of 43

SRC Group # 2018-8318

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027177
Jun 07, 2018
TISSUE
06/07/2018 RG_ER_NSC04O_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.12 0.05 0.05

              Barium ug/g 0.11 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.8 0.4 0.05

              Iron ug/g 67 10 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 1.3 0.3 0.1

              Mercury ug/g 0.11 0.02 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 24 4 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 67.68 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027178
Jun 07, 2018
TISSUE
06/07/2018 RG_ER_NSC05M_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.07 0.05 0.05

              Barium ug/g 1.9 0.3 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.72 0.2 0.05

              Iron ug/g 9 4 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 0.5 0.2 0.1

              Mercury ug/g 0.91 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g 0.11 0.05 0.05

              Selenium ug/g 2.5 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 21 3 0.5

   Lab Section 6

              Moisture % 80.22 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027179
Jun 07, 2018
TISSUE
06/07/2018 RG_ER_NSC05O_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.06 0.05 0.05

              Barium ug/g 1.4 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 4.3 0.6 0.05

              Iron ug/g 280 30 2

              Lead ug/g 0.08 0.03 0.01

              Manganese ug/g 1.6 0.4 0.1

              Mercury ug/g 0.18 0.03 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g 0.05 0.05 0.05

              Selenium ug/g 26 4 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.9 0.3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.14 0.06 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 640 60 5

   Lab Section 6

              Moisture % 82.36 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.

Page 24 of 43

SRC Group # 2018-8318

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027180
Jun 07, 2018
TISSUE
06/07/2018 RG_ER_NSC06M_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 0.71 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.76 0.2 0.05

              Iron ug/g 8 4 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.73 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 4.4 0.7 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 26 4 0.5

   Lab Section 6

              Moisture % 78.93 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027181
Jun 07, 2018
TISSUE
06/07/2018 RG_ER_NSC06O_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1 0.1

              Barium ug/g 9.3 1 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.03 0.02 0.02

              Copper ug/g 3.4 0.5 0.1

              Iron ug/g 84 20 5

              Lead ug/g 0.04 0.03 0.02

              Manganese ug/g 1.0 0.4 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 26 4 1

              Silver ug/g <0.02 0.02

              Strontium ug/g <0.2 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 500 50 1

   Lab Section 6

              Moisture % 71.15 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027182
Jun 07, 2018
TISSUE
06/07/2018 RG_GC_NSC01M_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.07 0.05 0.05

              Barium ug/g 0.65 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.65 0.2 0.05

              Iron ug/g 8 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.6 0.2 0.1

              Mercury ug/g 1.2 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.9 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.3 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 22 3 0.5

   Lab Section 6

              Moisture % 78.92 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027183
Jun 07, 2018
TISSUE
06/07/2018 RG_GC_NSC01O_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 0.87 0.2 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 3.1 0.5 0.05

              Iron ug/g 130 20 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 2.0 0.3 0.1

              Mercury ug/g 0.10 0.02 0.005

              Molybdenum ug/g 0.1 0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 13 2 0.5

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.1 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 230 20 0.5

   Lab Section 6

              Moisture % 75.18 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027184
Jun 07, 2018
TISSUE
06/07/2018 RG_GC_NSC02M_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.11 0.05 0.05

              Barium ug/g 0.44 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.73 0.2 0.05

              Iron ug/g 8 4 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 0.5 0.2 0.1

              Mercury ug/g 0.96 0.2 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.7 0.4 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 24 4 0.5

   Lab Section 6

              Moisture % 78.85 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027185
Jun 07, 2018
TISSUE
06/07/2018 RG_GC_NSC02O_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 0.2 0.1 0.1

              Barium ug/g 0.8 0.3 0.1

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <1 1

              Cobalt ug/g 0.03 0.02 0.02

              Copper ug/g 3.4 0.5 0.1

              Iron ug/g 150 20 5

              Lead ug/g 0.06 0.03 0.02

              Manganese ug/g 1.1 0.4 0.2

              Mercury ug/g 0.12 0.03 0.01

              Molybdenum ug/g <0.2 0.2

              Nickel ug/g <0.1 0.1

              Selenium ug/g 19 5 1

              Silver ug/g <0.02 0.02

              Strontium ug/g <0.2 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.1 0.1

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 470 50 1

   Lab Section 6

              Moisture % 76.94 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027186
Jun 07, 2018
TISSUE
06/07/2018 RG_GC_NSC03M_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.07 0.05 0.05

              Barium ug/g 2.1 0.3 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.01 0.01

              Copper ug/g 0.79 0.2 0.05

              Iron ug/g 8 4 2

              Lead ug/g 0.06 0.02 0.01

              Manganese ug/g 0.3 0.2 0.1

              Mercury ug/g 2.0 0.3 0.05

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.7 0.2 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.06 0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 18 3 0.5

   Lab Section 6

              Moisture % 76.66 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027187
Jun 07, 2018
TISSUE
06/07/2018 RG_GC_NSC03O_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.07 0.05 0.05

              Barium ug/g 0.25 0.05 0.05

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.5 0.5

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 2.8 0.4 0.05

              Iron ug/g 31 8 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 1.9 0.5 0.1

              Mercury ug/g 0.078 0.02 0.005

              Molybdenum ug/g <0.1 0.1

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.6 0.5 0.05

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.2 0.1 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.05 0.05

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 88 9 0.5

   Lab Section 6

              Moisture % 63.78 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027188
Jun 07, 2018
TISSUE
06/07/2018 RG_ER_WCT01M_20180607 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 14 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 8.6 2 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 77.98 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027189
Jun 11, 2018
TISSUE
06/11/2018 RG_TN_1_20180611 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6200 900 200

              Antimony ug/g 2 1 1

              Arsenic ug/g 7.0 2 0.5

              Barium ug/g 92 9 0.5

              Beryllium ug/g 0.2 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.8 0.4 0.1

              Chromium ug/g 6 6 5

              Cobalt ug/g 2.2 0.3 0.1

              Copper ug/g 11 2 0.5

              Iron ug/g 4600 700 200

              Lead ug/g 6.7 1 0.1

              Manganese ug/g 130 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 5.0 1 0.5

              Selenium ug/g 2.0 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 150 20 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 1.1 0.7 0.5

              Titanium ug/g 64 6 0.5

              Uranium ug/g 0.61 0.2 0.05

              Vanadium ug/g 6 2 1

              Zinc ug/g 120 20 5

   Lab Section 6

              Moisture % 99.78 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027190
Jun 11, 2018
TISSUE
06/11/2018 RG_TN_2_20180611 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4700 500 20

              Antimony ug/g <1 1

              Arsenic ug/g 4.0 1 0.5

              Barium ug/g 86 9 0.5

              Beryllium ug/g 0.2 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.3 0.3 0.1

              Chromium ug/g 5 5 5

              Cobalt ug/g 2.1 0.3 0.1

              Copper ug/g 11 2 0.5

              Iron ug/g 4400 400 20

              Lead ug/g 9.0 1 0.1

              Manganese ug/g 120 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 20 3 0.5

              Selenium ug/g 1.5 0.8 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 160 20 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 60 6 0.5

              Uranium ug/g 0.97 0.2 0.05

              Vanadium ug/g 6 2 1

              Zinc ug/g 110 20 5

   Lab Section 6

              Moisture % 99.90 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027191
Jun 11, 2018
TISSUE
06/11/2018 RG_TN_3_20180611 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6000 600 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 5.3 0.8 0.1

              Barium ug/g 90 9 0.1

              Beryllium ug/g 0.25 0.06 0.02

              Boron ug/g 5 3 2

              Cadmium ug/g 1.6 0.2 0.02

              Chromium ug/g 6 2 1

              Cobalt ug/g 2.3 0.2 0.02

              Copper ug/g 13 1 0.1

              Iron ug/g 4600 700 50

              Lead ug/g 7.1 0.7 0.02

              Manganese ug/g 140 10 0.2

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.5 0.3 0.2

              Nickel ug/g 17 2 0.1

              Selenium ug/g 2.3 0.3 0.1

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 160 20 0.2

              Thallium ug/g 0.1 0.1 0.1

              Tin ug/g 1.3 0.3 0.1

              Titanium ug/g 59 6 0.1

              Uranium ug/g 0.48 0.07 0.01

              Vanadium ug/g 6.1 0.9 0.2

              Zinc ug/g 120 10 1

   Lab Section 6

              Moisture % 99.73 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027192
Jun 11, 2018
TISSUE
06/11/2018 RG_TN_4_20180611 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6200 600 50

              Antimony ug/g <0.2 0.2

              Arsenic ug/g 4.7 0.7 0.1

              Barium ug/g 90 9 0.1

              Beryllium ug/g 0.26 0.06 0.02

              Boron ug/g 6 3 2

              Cadmium ug/g 1.3 0.2 0.02

              Chromium ug/g 6 2 1

              Cobalt ug/g 2.2 0.2 0.02

              Copper ug/g 12 1 0.1

              Iron ug/g 4600 700 50

              Lead ug/g 7.7 0.8 0.02

              Manganese ug/g 140 10 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.5 0.3 0.2

              Nickel ug/g 4.8 0.7 0.1

              Selenium ug/g 2.0 0.3 0.1

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 160 20 0.2

              Thallium ug/g 0.1 0.1 0.1

              Tin ug/g 0.3 0.2 0.1

              Titanium ug/g 59 6 0.1

              Uranium ug/g 0.55 0.08 0.01

              Vanadium ug/g 6.1 0.9 0.2

              Zinc ug/g 110 10 1

   Lab Section 6

              Moisture % 99.79 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027193
Jun 11, 2018
TISSUE
06/11/2018 RG_TN_5_20180611 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3900 1000 200

              Antimony ug/g <1 1

              Arsenic ug/g 4.3 1 0.5

              Barium ug/g 68 7 0.5

              Beryllium ug/g 0.2 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.3 0.3 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 2.0 0.3 0.1

              Copper ug/g 12 2 0.5

              Iron ug/g 3900 1000 200

              Lead ug/g 6.2 0.9 0.1

              Manganese ug/g 130 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.2 1 0.5

              Selenium ug/g 1.7 0.9 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 140 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 47 7 0.5

              Uranium ug/g 0.62 0.2 0.05

              Vanadium ug/g 4 2 1

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 99.83 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027194
Jun 09, 2018
TISSUE
06/09/2018 RG_T4_2_20180609 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1500 200 20

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 5.0 0.5 0.05

              Barium ug/g 27 3 0.05

              Beryllium ug/g 0.08 0.02 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g 0.95 0.1 0.01

              Chromium ug/g 1.3 0.8 0.5

              Cobalt ug/g 1.2 0.1 0.01

              Copper ug/g 8.9 0.9 0.05

              Iron ug/g 750 100 20

              Lead ug/g 2.0 0.2 0.01

              Manganese ug/g 106 10 0.1

              Mercury ug/g 0.037 0.01 0.005

              Molybdenum ug/g 0.3 0.2 0.1

              Nickel ug/g 3.0 0.4 0.05

              Selenium ug/g 2.2 0.3 0.05

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 32 3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g 0.37 0.06 0.05

              Titanium ug/g 14 1 0.05

              Uranium ug/g 0.090 0.02 0.005

              Vanadium ug/g 1.7 0.4 0.1

              Zinc ug/g 78 8 0.5

   Lab Section 6

              Moisture % 97.90 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027195
Jun 08, 2018
TISSUE
06/08/2018 RG_T4_3_20180608 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1200 200 20

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 6.0 0.6 0.05

              Barium ug/g 26 3 0.05

              Beryllium ug/g 0.06 0.01 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g 0.94 0.1 0.01

              Chromium ug/g 1.4 0.8 0.5

              Cobalt ug/g 1.2 0.1 0.01

              Copper ug/g 9.5 1 0.05

              Iron ug/g 700 100 20

              Lead ug/g 6.6 0.7 0.01

              Manganese ug/g 104 10 0.1

              Mercury ug/g 0.039 0.01 0.005

              Molybdenum ug/g 0.4 0.2 0.1

              Nickel ug/g 2.0 0.3 0.05

              Selenium ug/g 2.7 0.4 0.05

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 33 3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g 0.76 0.2 0.05

              Titanium ug/g 12 1 0.05

              Uranium ug/g 0.11 0.02 0.005

              Vanadium ug/g 1.4 0.4 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 97.73 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

This sample was reanalyzed for Lead.  Reanalysis confirms original
results are within the expected measurement uncertainty.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027196
Jun 09, 2018
TISSUE
06/09/2018 RG_T4_4_20180609 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1200 200 20

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 6.0 0.6 0.05

              Barium ug/g 25 2 0.05

              Beryllium ug/g 0.08 0.02 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.97 0.1 0.01

              Chromium ug/g 1.0 0.7 0.5

              Cobalt ug/g 1.1 0.1 0.01

              Copper ug/g 9.0 0.9 0.05

              Iron ug/g 640 100 20

              Lead ug/g 1.7 0.2 0.01

              Manganese ug/g 107 10 0.1

              Mercury ug/g 0.037 0.01 0.005

              Molybdenum ug/g 0.3 0.2 0.1

              Nickel ug/g 1.6 0.2 0.05

              Selenium ug/g 2.5 0.4 0.05

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 28 3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g 0.21 0.05 0.05

              Titanium ug/g 10 1 0.05

              Uranium ug/g 0.094 0.02 0.005

              Vanadium ug/g 1.4 0.4 0.1

              Zinc ug/g 86 9 0.5

   Lab Section 6

              Moisture % 97.83 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027197
Jun 09, 2018
TISSUE
06/09/2018 RG_T4_5_20180609 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1300 200 20

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 6.0 0.6 0.05

              Barium ug/g 28 3 0.05

              Beryllium ug/g 0.08 0.02 0.01

              Boron ug/g 2 1 1

              Cadmium ug/g 0.96 0.1 0.01

              Chromium ug/g 1.0 0.7 0.5

              Cobalt ug/g 1.3 0.1 0.01

              Copper ug/g 8.5 0.8 0.05

              Iron ug/g 780 100 20

              Lead ug/g 1.6 0.2 0.01

              Manganese ug/g 114 10 0.1

              Mercury ug/g 0.039 0.01 0.005

              Molybdenum ug/g 0.3 0.2 0.1

              Nickel ug/g 2.0 0.3 0.05

              Selenium ug/g 2.7 0.4 0.05

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 34 3 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g 0.11 0.05 0.05

              Titanium ug/g 12 1 0.05

              Uranium ug/g 0.092 0.02 0.005

              Vanadium ug/g 1.5 0.4 0.1

              Zinc ug/g 85 8 0.5

   Lab Section 6

              Moisture % 97.78 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018027198
Jun 09, 2018
TISSUE
06/09/2018 RG_T4_6_20180609 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Jul 10, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1300 200 20

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 5.1 0.5 0.05

              Barium ug/g 26 3 0.05

              Beryllium ug/g 0.07 0.01 0.01

              Boron ug/g 1 1 1

              Cadmium ug/g 0.74 0.1 0.01

              Chromium ug/g 1.1 0.7 0.5

              Cobalt ug/g 1.1 0.1 0.01

              Copper ug/g 6.8 0.7 0.05

              Iron ug/g 840 100 20

              Lead ug/g 1.3 0.1 0.01

              Manganese ug/g 90 9 0.1

              Mercury ug/g 0.035 0.01 0.005

              Molybdenum ug/g 0.3 0.2 0.1

              Nickel ug/g 1.8 0.3 0.05

              Selenium ug/g 2.4 0.4 0.05

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 37 4 0.1

              Thallium ug/g <0.05 0.05

              Tin ug/g 0.10 0.05 0.05

              Titanium ug/g 12 1 0.05

              Uranium ug/g 0.082 0.02 0.005

              Vanadium ug/g 1.5 0.4 0.1

              Zinc ug/g 70 7 0.5

   Lab Section 6

              Moisture % 97.53 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Justin Wilson

Date Samples Received: Sep-05-2018 Client P.O.: VPO00555477 Ref# 18-07

Aug 28, 2019

SRC Group # 2018-10946

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Justin Wilson

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034689
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-1-ZOOT-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5700 600 50

              Antimony ug/g 0.8 0.4 0.2

              Arsenic ug/g 3.8 0.6 0.1

              Barium ug/g 78 8 0.1

              Beryllium ug/g 0.26 0.06 0.02

              Boron ug/g 8 4 2

              Cadmium ug/g 0.93 0.1 0.02

              Chromium ug/g 7 2 1

              Cobalt ug/g 2.3 0.2 0.02

              Copper ug/g 10 1 0.1

              Iron ug/g 4400 700 50

              Lead ug/g 50 5 0.2

              Manganese ug/g 220 20 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.5 0.3 0.2

              Nickel ug/g 6.0 0.9 0.1

              Selenium ug/g 2.7 0.4 0.1

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 100 10 0.2

              Thallium ug/g 0.1 0.1 0.1

              Tin ug/g 1.6 0.4 0.1

              Titanium ug/g 91 9 0.1

              Uranium ug/g 0.42 0.06 0.01

              Vanadium ug/g 8.2 1 0.2

              Zinc ug/g 87 10 1

   Lab Section 6

              Moisture % 99.87 10 0.02

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034690
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-2-ZOOT-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6700 700 50

              Antimony ug/g 1.1 0.4 0.2

              Arsenic ug/g 4.0 0.6 0.1

              Barium ug/g 93 9 0.1

              Beryllium ug/g 0.29 0.07 0.02

              Boron ug/g 9 4 2

              Cadmium ug/g 0.85 0.1 0.02

              Chromium ug/g 8 3 1

              Cobalt ug/g 2.5 0.2 0.02

              Copper ug/g 11 1 0.1

              Iron ug/g 5100 500 50

              Lead ug/g 16 2 0.02

              Manganese ug/g 240 20 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.6 0.3 0.2

              Nickel ug/g 6.2 0.9 0.1

              Selenium ug/g 2.7 0.4 0.1

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 120 10 0.2

              Thallium ug/g 0.1 0.1 0.1

              Tin ug/g 2.8 0.4 0.1

              Titanium ug/g 107 10 0.1

              Uranium ug/g 0.50 0.08 0.01

              Vanadium ug/g 9.4 1 0.2

              Zinc ug/g 100 10 1

   Lab Section 6

              Moisture % 99.89 10 0.02

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034691
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-3-ZOOT-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7400 700 50

              Antimony ug/g 0.4 0.3 0.2

              Arsenic ug/g 3.8 0.6 0.1

              Barium ug/g 85 8 0.1

              Beryllium ug/g 0.32 0.08 0.02

              Boron ug/g 8 4 2

              Cadmium ug/g 0.90 0.1 0.02

              Chromium ug/g 9 3 1

              Cobalt ug/g 2.8 0.3 0.02

              Copper ug/g 12 1 0.1

              Iron ug/g 6200 600 50

              Lead ug/g 27 3 0.2

              Manganese ug/g 270 30 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.5 0.3 0.2

              Nickel ug/g 7.3 1 0.1

              Selenium ug/g 2.6 0.4 0.1

              Silver ug/g 0.06 0.03 0.02

              Strontium ug/g 100 10 0.2

              Thallium ug/g 0.1 0.1 0.1

              Tin ug/g 0.7 0.2 0.1

              Titanium ug/g 117 10 0.1

              Uranium ug/g 0.43 0.06 0.01

              Vanadium ug/g 11 2 0.2

              Zinc ug/g 100 10 1

   Lab Section 6

              Moisture % 99.62 10 0.02

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034692
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-4-ZOOT-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6500 600 50

              Antimony ug/g 0.5 0.3 0.2

              Arsenic ug/g 3.6 0.5 0.1

              Barium ug/g 94 9 0.1

              Beryllium ug/g 0.28 0.07 0.02

              Boron ug/g 8 4 2

              Cadmium ug/g 0.89 0.1 0.02

              Chromium ug/g 8 3 1

              Cobalt ug/g 2.4 0.2 0.02

              Copper ug/g 10 1 0.1

              Iron ug/g 5400 500 50

              Lead ug/g 12 1 0.02

              Manganese ug/g 250 20 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.6 0.3 0.2

              Nickel ug/g 5.9 0.9 0.1

              Selenium ug/g 2.5 0.4 0.1

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 110 10 0.2

              Thallium ug/g 0.1 0.1 0.1

              Tin ug/g 2.3 0.3 0.1

              Titanium ug/g 102 10 0.1

              Uranium ug/g 0.53 0.08 0.01

              Vanadium ug/g 9.5 1 0.2

              Zinc ug/g 96 10 1

   Lab Section 6

              Moisture % 99.81 10 0.02

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034693
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-5-ZOOT-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7000 700 50

              Antimony ug/g 0.4 0.3 0.2

              Arsenic ug/g 3.1 0.5 0.1

              Barium ug/g 93 9 0.1

              Beryllium ug/g 0.29 0.07 0.02

              Boron ug/g 9 4 2

              Cadmium ug/g 0.86 0.1 0.02

              Chromium ug/g 9 3 1

              Cobalt ug/g 2.5 0.2 0.02

              Copper ug/g 9.9 1 0.1

              Iron ug/g 5000 500 50

              Lead ug/g 14 1 0.02

              Manganese ug/g 240 20 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.6 0.3 0.2

              Nickel ug/g 6.2 0.9 0.1

              Selenium ug/g 2.1 0.3 0.1

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 120 10 0.2

              Thallium ug/g 0.1 0.1 0.1

              Tin ug/g 1.4 0.4 0.1

              Titanium ug/g 110 10 0.1

              Uranium ug/g 0.51 0.08 0.01

              Vanadium ug/g 10 2 0.2

              Zinc ug/g 94 10 1

   Lab Section 6

              Moisture % 99.83 10 0.02

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034694
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-1-ZOOT10-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2800 700 200

              Antimony ug/g 2 1 1

              Arsenic ug/g 3.8 1 0.5

              Barium ug/g 72 7 0.5

              Beryllium ug/g 0.1 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.0 0.2 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.4 0.4 0.1

              Copper ug/g 13 2 0.5

              Iron ug/g 2500 600 200

              Lead ug/g 93 10 1

              Manganese ug/g 120 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.5 1 0.5

              Selenium ug/g 3.2 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 120 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 5.6 1 0.5

              Titanium ug/g 58 6 0.5

              Uranium ug/g 0.68 0.2 0.05

              Vanadium ug/g 4 2 1

              Zinc ug/g 120 20 5

   Lab Section 6

              Moisture % 99.88 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034695
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-2-ZOOT10-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2200 600 200

              Antimony ug/g 1 1 1

              Arsenic ug/g 2.7 1 0.5

              Barium ug/g 96 10 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.8 0.3 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.1 0.3 0.1

              Copper ug/g 9.5 2 0.5

              Iron ug/g 1900 300 20

              Lead ug/g 20 2 0.1

              Manganese ug/g 95 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 7.6 2 0.5

              Selenium ug/g 2.6 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 170 20 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 1.8 0.9 0.5

              Titanium ug/g 37 6 0.5

              Uranium ug/g 0.76 0.2 0.05

              Vanadium ug/g 3 2 1

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 99.93 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034696
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-3-ZOOT10-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3200 800 200

              Antimony ug/g 2 1 1

              Arsenic ug/g 3.6 1 0.5

              Barium ug/g 86 9 0.5

              Beryllium ug/g 0.1 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 0.9 0.3 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.4 0.4 0.1

              Copper ug/g 10 2 0.5

              Iron ug/g 2900 300 20

              Lead ug/g 29 3 0.1

              Manganese ug/g 130 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.2 1 0.5

              Selenium ug/g 3.3 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 160 20 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 1.6 0.9 0.5

              Titanium ug/g 52 5 0.5

              Uranium ug/g 0.82 0.2 0.05

              Vanadium ug/g 5 2 1

              Zinc ug/g 100 20 5

   Lab Section 6

              Moisture % 99.92 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034697
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-4-ZOOT10-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7400 1000 200

              Antimony ug/g 3 2 1

              Arsenic ug/g 4.4 1 0.5

              Barium ug/g 130 10 0.5

              Beryllium ug/g 0.3 0.2 0.1

              Boron ug/g 10 10 10

              Cadmium ug/g 0.9 0.3 0.1

              Chromium ug/g 10 7 5

              Cobalt ug/g 3.1 0.5 0.1

              Copper ug/g 14 2 0.5

              Iron ug/g 6400 1000 200

              Lead ug/g 52 5 0.1

              Manganese ug/g 220 20 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1 1

              Nickel ug/g 8.2 2 0.5

              Selenium ug/g 3.3 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 210 20 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 2.2 1 0.5

              Titanium ug/g 130 10 0.5

              Uranium ug/g 1.2 0.2 0.05

              Vanadium ug/g 11 3 1

              Zinc ug/g 120 20 5

   Lab Section 6

              Moisture % 99.94 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034698
Aug 31, 2018
TISSUE
08/31/2018 RG_TN-5-ZOOT10-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7000 1000 200

              Antimony ug/g 2 1 1

              Arsenic ug/g 3.9 1 0.5

              Barium ug/g 120 10 0.5

              Beryllium ug/g 0.3 0.2 0.1

              Boron ug/g 10 10 10

              Cadmium ug/g 1.0 0.2 0.1

              Chromium ug/g 10 7 5

              Cobalt ug/g 3.1 0.5 0.1

              Copper ug/g 15 2 0.5

              Iron ug/g 6000 900 200

              Lead ug/g 40 4 0.1

              Manganese ug/g 270 30 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1 1

              Nickel ug/g 8.0 2 0.5

              Selenium ug/g 2.8 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 220 20 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 1.4 0.8 0.5

              Titanium ug/g 120 10 0.5

              Uranium ug/g 1.0 0.2 0.05

              Vanadium ug/g 11 3 1

              Zinc ug/g 120 20 5

   Lab Section 6

              Moisture % 99.91 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034699
Aug 30, 2018
TISSUE
08/30/2018 RG_T4-1-ZOOT-20180830 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1900 600 200

              Antimony ug/g 3 2 1

              Arsenic ug/g 4.4 1 0.5

              Barium ug/g 53 5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.8 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.1 0.3 0.1

              Copper ug/g 16 2 0.5

              Iron ug/g 1800 300 20

              Lead ug/g 8.2 1 0.1

              Manganese ug/g 94 10 1

              Mercury ug/g 0.05 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.3 1 0.5

              Selenium ug/g 3.8 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 91 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 3.3 1 0.5

              Titanium ug/g 38 6 0.5

              Uranium ug/g 0.45 0.1 0.05

              Vanadium ug/g 3 2 1

              Zinc ug/g 150 20 5

   Lab Section 6

              Moisture % 99.81 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034700
Aug 30, 2018
TISSUE
08/30/2018 RG_T4-2-ZOOT-20180830 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2600 600 200

              Antimony ug/g 2 1 1

              Arsenic ug/g 5.8 1 0.5

              Barium ug/g 65 6 0.5

              Beryllium ug/g 0.1 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.8 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.2 0.3 0.1

              Copper ug/g 14 2 0.5

              Iron ug/g 1900 600 200

              Lead ug/g 6.4 1 0.1

              Manganese ug/g 120 10 1

              Mercury ug/g 0.05 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.8 1 0.5

              Selenium ug/g 4.9 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 110 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 3.8 1 0.5

              Titanium ug/g 47 7 0.5

              Uranium ug/g 0.48 0.1 0.05

              Vanadium ug/g 4 2 1

              Zinc ug/g 150 20 5

   Lab Section 6

              Moisture % 99.84 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034701
Aug 30, 2018
TISSUE
08/30/2018 RG_T4-3-ZOOT-20180830 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3000 400 50

              Antimony ug/g 1.0 0.4 0.2

              Arsenic ug/g 5.4 0.8 0.1

              Barium ug/g 65 6 0.1

              Beryllium ug/g 0.12 0.05 0.02

              Boron ug/g 5 3 2

              Cadmium ug/g 1.8 0.3 0.02

              Chromium ug/g 4 2 1

              Cobalt ug/g 2.0 0.2 0.02

              Copper ug/g 14 1 0.1

              Iron ug/g 2700 400 50

              Lead ug/g 8.6 0.9 0.02

              Manganese ug/g 160 20 0.2

              Mercury ug/g 0.05 0.02 0.01

              Molybdenum ug/g 0.8 0.4 0.2

              Nickel ug/g 5.1 0.8 0.1

              Selenium ug/g 4.7 0.7 0.1

              Silver ug/g 0.05 0.03 0.02

              Strontium ug/g 110 10 0.2

              Thallium ug/g <0.1 0.1

              Tin ug/g 1.1 0.3 0.1

              Titanium ug/g 55 6 0.1

              Uranium ug/g 0.42 0.06 0.01

              Vanadium ug/g 4.2 0.6 0.2

              Zinc ug/g 140 10 1

   Lab Section 6

              Moisture % 99.80 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034702
Aug 31, 2018
TISSUE
08/31/2018 RG_T4-4-ZOOT-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3200 800 200

              Antimony ug/g 1 1 1

              Arsenic ug/g 5.5 1 0.5

              Barium ug/g 70 7 0.5

              Beryllium ug/g 0.1 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.7 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.8 0.4 0.1

              Copper ug/g 17 2 0.5

              Iron ug/g 3200 800 200

              Lead ug/g 14 1 0.1

              Manganese ug/g 160 20 1

              Mercury ug/g 0.05 0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 5.9 1 0.5

              Selenium ug/g 4.4 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 120 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 3.1 1 0.5

              Titanium ug/g 59 6 0.5

              Uranium ug/g 0.59 0.1 0.05

              Vanadium ug/g 5 2 1

              Zinc ug/g 130 20 5

   Lab Section 6

              Moisture % 99.87 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034703
Aug 31, 2018
TISSUE
08/31/2018 RG_T4-5-ZOOT-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3400 500 50

              Antimony ug/g 1.1 0.4 0.2

              Arsenic ug/g 4.7 0.7 0.1

              Barium ug/g 64 6 0.1

              Beryllium ug/g 0.13 0.05 0.02

              Boron ug/g 6 3 2

              Cadmium ug/g 1.9 0.3 0.02

              Chromium ug/g 5 2 1

              Cobalt ug/g 1.5 0.2 0.02

              Copper ug/g 20 2 0.1

              Iron ug/g 2600 400 50

              Lead ug/g 260 30 0.2

              Manganese ug/g 140 10 0.2

              Mercury ug/g 0.06 0.02 0.01

              Molybdenum ug/g 0.8 0.4 0.2

              Nickel ug/g 6.9 1 0.1

              Selenium ug/g 3.8 0.6 0.1

              Silver ug/g 0.06 0.03 0.02

              Strontium ug/g 94 9 0.2

              Thallium ug/g 0.2 0.1 0.1

              Tin ug/g 4.3 0.6 0.1

              Titanium ug/g 66 7 0.1

              Uranium ug/g 0.43 0.06 0.01

              Vanadium ug/g 5.3 0.8 0.2

              Zinc ug/g 130 10 1

   Lab Section 6

              Moisture % 99.79 10 0.02

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034704
Aug 30, 2018
TISSUE
08/30/2018 RG_T4-1-ZOOT10-20180830 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1200 200 20

              Antimony ug/g 6 2 1

              Arsenic ug/g 4.4 1 0.5

              Barium ug/g 56 6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.9 0.5 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.0 0.2 0.1

              Copper ug/g 17 2 0.5

              Iron ug/g 1200 200 20

              Lead ug/g 14 1 0.1

              Manganese ug/g 83 10 1

              Mercury ug/g 0.06 0.06 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.0 1 0.5

              Selenium ug/g 3.9 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 110 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 4.8 1 0.5

              Titanium ug/g 27 4 0.5

              Uranium ug/g 0.81 0.2 0.05

              Vanadium ug/g 2 1 1

              Zinc ug/g 150 20 5

   Lab Section 6

              Moisture % 99.86 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034705
Aug 30, 2018
TISSUE
08/30/2018 RG_T4-2-ZOOT10-20180830 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1600 200 20

              Antimony ug/g 4 2 1

              Arsenic ug/g 6.4 2 0.5

              Barium ug/g 54 5 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 2.0 0.3 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.2 0.3 0.1

              Copper ug/g 17 2 0.5

              Iron ug/g 1600 200 20

              Lead ug/g 8.9 1 0.1

              Manganese ug/g 100 10 1

              Mercury ug/g 0.06 0.06 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 4.1 1 0.5

              Selenium ug/g 4.9 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 100 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 2.3 1 0.5

              Titanium ug/g 34 5 0.5

              Uranium ug/g 0.48 0.1 0.05

              Vanadium ug/g 2 1 1

              Zinc ug/g 160 20 5

   Lab Section 6

              Moisture % 99.78 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034706
Aug 30, 2018
TISSUE
08/30/2018 RG_T4-3-ZOOT10-20180830 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 1500 200 20

              Antimony ug/g 2 1 1

              Arsenic ug/g 4.9 1 0.5

              Barium ug/g 57 6 0.5

              Beryllium ug/g <0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.6 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.0 0.2 0.1

              Copper ug/g 16 2 0.5

              Iron ug/g 1400 200 20

              Lead ug/g 330 30 1

              Manganese ug/g 83 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 3.3 1 0.5

              Selenium ug/g 4.7 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 110 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 1.1 0.7 0.5

              Titanium ug/g 34 5 0.5

              Uranium ug/g 0.68 0.2 0.05

              Vanadium ug/g 2 1 1

              Zinc ug/g 170 20 5

   Lab Section 6

              Moisture % 99.86 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034707
Aug 31, 2018
TISSUE
08/31/2018 RG_T4-4-ZOOT10-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2900 300 20

              Antimony ug/g 2 1 1

              Arsenic ug/g 3.4 1 0.5

              Barium ug/g 85 8 0.5

              Beryllium ug/g 0.1 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.8 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.2 0.3 0.1

              Copper ug/g 15 2 0.5

              Iron ug/g 2200 200 20

              Lead ug/g 14 1 0.1

              Manganese ug/g 120 10 1

              Mercury ug/g 0.06 0.06 0.05

              Molybdenum ug/g 1 1 1

              Nickel ug/g 4.7 1 0.5

              Selenium ug/g 3.2 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 140 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 2.5 1 0.5

              Titanium ug/g 46 7 0.5

              Uranium ug/g 0.94 0.2 0.05

              Vanadium ug/g 4 2 1

              Zinc ug/g 130 20 5

   Lab Section 6

              Moisture % 99.93 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034708
Aug 31, 2018
TISSUE
08/31/2018 RG_T4-5-ZOOT10-20180831 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2800 300 20

              Antimony ug/g 3 2 1

              Arsenic ug/g 5.1 1 0.5

              Barium ug/g 78 8 0.5

              Beryllium ug/g 0.1 0.1 0.1

              Boron ug/g <10 10

              Cadmium ug/g 1.6 0.4 0.1

              Chromium ug/g <5 5

              Cobalt ug/g 1.6 0.4 0.1

              Copper ug/g 17 2 0.5

              Iron ug/g 3000 300 20

              Lead ug/g 140 10 1

              Manganese ug/g 130 10 1

              Mercury ug/g <0.05 0.05

              Molybdenum ug/g 1 1 1

              Nickel ug/g 4.5 1 0.5

              Selenium ug/g 4.2 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 140 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g 3.2 1 0.5

              Titanium ug/g 69 7 0.5

              Uranium ug/g 0.81 0.2 0.05

              Vanadium ug/g 4 2 1

              Zinc ug/g 140 20 5

   Lab Section 6

              Moisture % 99.91 10 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034709
Aug 28, 2018
TISSUE
08/28/2018 RG_T4-BIT-20180828 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g Not Reported 0.5

              Antimony ug/g Not Reported 0.02

              Arsenic ug/g Not Reported 0.01

              Barium ug/g Not Reported 0.01

              Beryllium ug/g Not Reported 0.002

              Boron ug/g Not Reported 0.2

              Cadmium ug/g Not Reported 0.002

              Chromium ug/g Not Reported 0.1

              Cobalt ug/g Not Reported 0.002

              Copper ug/g Not Reported 0.01

              Iron ug/g Not Reported 0.5

              Lead ug/g Not Reported 0.002

              Manganese ug/g Not Reported 0.02

              Mercury ug/g Not Reported 0.001

              Molybdenum ug/g Not Reported 0.02

              Nickel ug/g Not Reported 0.01

              Selenium ug/g Not Reported 0.01

              Silver ug/g Not Reported 0.002

              Strontium ug/g Not Reported 0.02

              Thallium ug/g Not Reported 0.01

              Tin ug/g Not Reported 0.01

              Titanium ug/g Not Reported 0.01

              Uranium ug/g Not Reported 0.001

              Vanadium ug/g Not Reported 0.02

              Zinc ug/g Not Reported 0.1

   Lab Section 6

              Moisture % 79.80 8 0.02

Sample was inadvertently ruined in the analytical testing process.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034710
Aug 29, 2018
TISSUE
08/29/2018 RG_TN-BIT-20180829 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5600 800 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g 47 5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g 1 1 1

              Chromium ug/g <50 50

              Cobalt ug/g 7 1 1

              Copper ug/g 22 10 5

              Iron ug/g 8800 1000 200

              Lead ug/g 11 3 1

              Manganese ug/g 170 40 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g 10 5 5

              Selenium ug/g 4.7 1 0.5

              Silver ug/g <1 1

              Strontium ug/g 80 30 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g 140 20 5

              Uranium ug/g 0.7 0.6 0.5

              Vanadium ug/g <10 10

              Zinc ug/g 100 70 50

   Lab Section 6

              Moisture % 88.07 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034711
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-RT-01M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.2 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 75.06 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034712
Sep 01, 2018
TISSUE
09/01/2018 RG_GC-KO-01M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.5 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 67.42 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034713
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-KO-02M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.5 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 71.93 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034714
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-KO-03M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.6 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 72.67 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034715
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-KO-04M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.4 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 69.87 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034716
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-KO-05M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.7 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 70.43 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034717
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-KO-06M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.8 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 70.82 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034718
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-KO-07M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.2 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 69.85 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034719
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-KO-08M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.6 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 70.57 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034720
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-NSC-01M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 1.8 0.9 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.6 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 75.32 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Page 32 of 36

SRC Group # 2018-10946

Minnow Environmental Inc.

Aug 28, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034721
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-NSC-02M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 1.6 0.9 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.2 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 71.30 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034722
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-NSC-03M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 1.1 0.7 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 2.5 1 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 77.42 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018034723
Sep 01, 2018
TISSUE
09/01/2018 RG_ER-NSC-04M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g 0.8 0.6 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.4 0.8 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 76.65 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2018035061

TISSUE
RG_ER-KO-01M-20180901 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Sep 05, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <200 200

              Antimony ug/g <10 10

              Arsenic ug/g <5 5

              Barium ug/g <5 5

              Beryllium ug/g <1 1

              Boron ug/g <100 100

              Cadmium ug/g <1 1

              Chromium ug/g <50 50

              Cobalt ug/g <1 1

              Copper ug/g <5 5

              Iron ug/g <200 200

              Lead ug/g <1 1

              Manganese ug/g <10 10

              Mercury ug/g <0.5 0.5

              Molybdenum ug/g <10 10

              Nickel ug/g <5 5

              Selenium ug/g 1.6 0.9 0.5

              Silver ug/g <1 1

              Strontium ug/g <10 10

              Thallium ug/g <5 5

              Tin ug/g <5 5

              Titanium ug/g <5 5

              Uranium ug/g <0.5 0.5

              Vanadium ug/g <10 10

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 70.63 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Justin Wilson

Date Samples Received: Nov-02-2018 Client P.O.: VPO00555477 Ref# 18-07

Aug 30, 2019

SRC Group # 2018-13833

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Justin Wilson

Sample #:
Date Sampled:
Sample Matrix:
Description:

2018045644
Oct 10, 2018
TISSUE
10/10/2018 RG_T4-BIT_20181009-1555 

Client PO #:      VPO00555477 Ref# 18-07
Date Received:  Nov 02, 2018

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12100 2000 200

              Antimony ug/g <1 1

              Arsenic ug/g 9.3 2 0.5

              Barium ug/g 110 10 0.5

              Beryllium ug/g 0.4 0.2 0.1

              Boron ug/g 10 10 10

              Cadmium ug/g 1.1 0.3 0.1

              Chromium ug/g 16 9 5

              Cobalt ug/g 5.4 0.8 0.1

              Copper ug/g 22 3 0.5

              Iron ug/g 16300 2000 200

              Lead ug/g 11 1 0.1

              Manganese ug/g 310 30 1

              Mercury ug/g 0.06 0.06 0.05

              Molybdenum ug/g <1 1

              Nickel ug/g 13 2 0.5

              Selenium ug/g 4.7 1 0.5

              Silver ug/g <0.1 0.1

              Strontium ug/g 130 10 1

              Thallium ug/g <0.5 0.5

              Tin ug/g <0.5 0.5

              Titanium ug/g 170 20 0.5

              Uranium ug/g 0.56 0.1 0.05

              Vanadium ug/g 19 5 1

              Zinc ug/g 94 20 5

   Lab Section 6

              Moisture % 86.26 9 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

Results are reported on a dry basis.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Heidi Currier

Date Samples Received: May-02-2019 Client P.O.: VPO00616225 Ref# 19-08

Sep 03, 2019

SRC Group # 2019-5208

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Heidi Currier

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021456
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-01-M_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12 7 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.13 0.03 0.01

              Barium ug/g 0.92 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.08 0.06 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.96 0.2 0.05

              Iron ug/g 18 6 2

              Lead ug/g 0.19 0.05 0.01

              Manganese ug/g 1.2 0.3 0.1

              Mercury ug/g 0.50 0.05 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g 0.12 0.05 0.05

              Selenium ug/g 1.2 0.1 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 5.0 0.5 0.05

              Thallium ug/g 0.021 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.5 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 22 3 0.5

   Lab Section 6

              Moisture % 77.68 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Environmental Analytical Laboratories
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The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021457
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-01-O_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.48 0.07 0.01

              Barium ug/g 0.76 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 3.0 0.4 0.05

              Iron ug/g 45 7 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 3.6 0.5 0.1

              Mercury ug/g 0.016 0.009 0.005

              Molybdenum ug/g 0.09 0.04 0.02

              Nickel ug/g 0.12 0.05 0.05

              Selenium ug/g 5.4 0.5 0.01

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.26 0.1 0.05

              Thallium ug/g 0.006 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 60.37 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021458
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-02-M_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.11 0.03 0.01

              Barium ug/g 0.58 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 0.95 0.2 0.05

              Iron ug/g 10 4 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.35 0.05 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.1 0.2 0.01

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 2.3 0.3 0.05

              Thallium ug/g 0.012 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 20 3 0.5

   Lab Section 6

              Moisture % 77.55 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021459
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-02-O_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.29 0.04 0.01

              Barium ug/g 0.49 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 2.9 0.4 0.05

              Iron ug/g 52 8 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 4.7 0.7 0.1

              Mercury ug/g 0.014 0.008 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g 0.20 0.05 0.05

              Selenium ug/g 7.4 0.7 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.24 0.1 0.05

              Thallium ug/g 0.008 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 86 9 0.5

   Lab Section 6

              Moisture % 62.36 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021460
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-03-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 0.74 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.94 0.2 0.05

              Iron ug/g 8 4 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.52 0.05 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.9 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.1 0.6 0.05

              Thallium ug/g 0.016 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 19 3 0.5

   Lab Section 6

              Moisture % 78.28 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021461
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-03-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.46 0.07 0.01

              Barium ug/g 0.72 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 2.6 0.4 0.05

              Iron ug/g 50 8 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 5.2 0.8 0.1

              Mercury ug/g 0.021 0.01 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.1 0.6 0.01

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.22 0.1 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 88 9 0.5

   Lab Section 6

              Moisture % 60.42 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021462
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-04-M_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.15 0.04 0.01

              Barium ug/g 0.64 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.0 0.2 0.05

              Iron ug/g 10 4 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.53 0.05 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.8 0.3 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.0 0.3 0.05

              Thallium ug/g 0.013 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 20 3 0.5

   Lab Section 6

              Moisture % 77.48 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021463
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-04-O_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.22 0.03 0.01

              Barium ug/g 0.83 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 2.9 0.4 0.05

              Iron ug/g 53 8 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 4.8 0.7 0.1

              Mercury ug/g 0.021 0.01 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11.2 1 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.20 0.1 0.05

              Thallium ug/g 0.008 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 62.24 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021464
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-05-M_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 18 9 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.22 0.03 0.01

              Barium ug/g 1.9 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g 0.06 0.06 0.05

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 2.0 0.3 0.05

              Iron ug/g 35 9 2

              Lead ug/g 0.11 0.03 0.01

              Manganese ug/g 1.5 0.4 0.1

              Mercury ug/g 0.51 0.05 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g 0.09 0.05 0.05

              Selenium ug/g 2.2 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.3 0.6 0.05

              Thallium ug/g 0.017 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.6 0.3 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 41 6 0.5

   Lab Section 6

              Moisture % 75.70 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021465
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-05-O_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 9 6 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.28 0.04 0.01

              Barium ug/g 0.68 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 3.3 0.5 0.05

              Iron ug/g 63 9 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 5.6 0.8 0.1

              Mercury ug/g 0.018 0.009 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.3 0.8 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.29 0.1 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 63.70 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021466
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-06-M_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12 7 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.14 0.04 0.01

              Barium ug/g 1.2 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.05 0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.90 0.2 0.05

              Iron ug/g 15 5 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 1.4 0.4 0.1

              Mercury ug/g 0.20 0.03 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.3 0.3 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.8 0.6 0.05

              Thallium ug/g 0.008 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 18 3 0.5

   Lab Section 6

              Moisture % 77.41 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021467
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-06-O_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.17 0.04 0.01

              Barium ug/g 1.0 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 2.8 0.4 0.05

              Iron ug/g 48 7 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 3.5 0.5 0.1

              Mercury ug/g 0.007 0.006 0.005

              Molybdenum ug/g 0.07 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.5 1 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.18 0.09 0.05

              Thallium ug/g 0.006 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 86 9 0.5

   Lab Section 6

              Moisture % 61.17 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021468
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_PCC-07-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.25 0.04 0.01

              Barium ug/g 1.1 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 1.0 0.2 0.05

              Iron ug/g 10 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.48 0.07 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.0 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.3 0.5 0.05

              Thallium ug/g 0.014 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 32 5 0.5

   Lab Section 6

              Moisture % 78.32 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021469
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_PCC-07-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.40 0.06 0.01

              Barium ug/g 1.0 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 2.6 0.4 0.05

              Iron ug/g 47 7 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 3.1 0.5 0.1

              Mercury ug/g 0.025 0.01 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.5 0.6 0.01

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.37 0.1 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 63.22 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021470
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_PCC-08-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.17 0.04 0.01

              Barium ug/g 0.62 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.92 0.2 0.05

              Iron ug/g 20 5 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 1.4 0.4 0.1

              Mercury ug/g 0.51 0.05 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.6 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.6 0.7 0.05

              Thallium ug/g 0.014 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 22 3 0.5

   Lab Section 6

              Moisture % 77.28 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021471
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_PCC-08-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.38 0.06 0.01

              Barium ug/g 0.42 0.06 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 2.7 0.4 0.05

              Iron ug/g 41 6 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.3 0.6 0.1

              Mercury ug/g 0.019 0.01 0.005

              Molybdenum ug/g 0.07 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.0 0.6 0.01

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.21 0.1 0.05

              Thallium ug/g 0.007 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 86 9 0.5

   Lab Section 6

              Moisture % 60.16 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021472
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_PCC-09-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.20 0.03 0.01

              Barium ug/g 0.72 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.7 0.2 0.05

              Iron ug/g 16 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.7 0.2 0.1

              Mercury ug/g 0.43 0.06 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.0 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.6 0.4 0.05

              Thallium ug/g 0.018 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 36 5 0.5

   Lab Section 6

              Moisture % 76.64 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021473
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_PCC-09-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.33 0.05 0.01

              Barium ug/g 0.89 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 2.1 0.3 0.05

              Iron ug/g 57 8 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 7.0 1 0.1

              Mercury ug/g 0.024 0.01 0.005

              Molybdenum ug/g 0.12 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.4 0.6 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.34 0.1 0.05

              Thallium ug/g 0.014 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 65.35 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021474
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_PCC-10-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 0.78 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 0.87 0.2 0.05

              Iron ug/g 15 5 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.38 0.06 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.8 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.0 0.6 0.05

              Thallium ug/g 0.016 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 23 3 0.5

   Lab Section 6

              Moisture % 77.90 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021475
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_PCC-10-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.38 0.06 0.01

              Barium ug/g 0.69 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 2.6 0.4 0.05

              Iron ug/g 54 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 4.5 0.7 0.1

              Mercury ug/g 0.017 0.009 0.005

              Molybdenum ug/g 0.11 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 8.3 0.8 0.01

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.29 0.1 0.05

              Thallium ug/g 0.012 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 88 9 0.5

   Lab Section 6

              Moisture % 63.20 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021476
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_RSC-01-O_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 51 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.73 0.2 0.05

              Barium ug/g 2.4 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.06 0.02 0.02

              Chromium ug/g 0.5 0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 7.5 2 0.5

              Iron ug/g 180 30 5

              Lead ug/g 0.10 0.07 0.05

              Manganese ug/g 9.3 2 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.18 0.09 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 11 1 0.05

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 0.9 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 3.1 1 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g 0.2 0.2 0.2

              Zinc ug/g 280 40 5

   Lab Section 6

              Moisture % 71.40 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021477
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_RSC-01-M_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.11 0.05 0.05

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g 10 7 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.5 0.8 0.5

              Mercury ug/g 0.28 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.3 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.5 0.4 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 38 10 5

   Lab Section 6

              Moisture % 76.45 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021478
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_RSC-02-O_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 17 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.26 0.05 0.05

              Barium ug/g 1.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.04 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 7.3 2 0.5

              Iron ug/g 120 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 8.7 2 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.21 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 18 2 0.05

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 280 40 5

   Lab Section 6

              Moisture % 76.96 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021479
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_RSC-02-M_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.15 0.05 0.05

              Barium ug/g 0.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.2 0.8 0.5

              Iron ug/g 13 8 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.2 0.8 0.5

              Mercury ug/g 0.38 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.6 0.2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.2 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 21 10 5

   Lab Section 6

              Moisture % 76.16 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021480
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_RSC-03-O_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 17 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.57 0.1 0.05

              Barium ug/g 1.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.08 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 6.1 2 0.5

              Iron ug/g 110 20 5

              Lead ug/g 0.05 0.05 0.05

              Manganese ug/g 6.1 2 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.10 0.07 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 22 2 0.05

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.2 0.6 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 260 40 5

   Lab Section 6

              Moisture % 71.00 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021481
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_RSC-03-M_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 37 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.22 0.05 0.05

              Barium ug/g 2.5 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 3.2 1 0.5

              Iron ug/g 73 20 5

              Lead ug/g 0.22 0.1 0.05

              Manganese ug/g 3.0 1 0.5

              Mercury ug/g 0.27 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.6 0.4 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.3 0.5 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.1 0.6 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 88 20 5

   Lab Section 6

              Moisture % 72.56 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021482
Apr 23, 2019
TISSUE
04/23/2019 RG_ER_RSC-04-O_20190423 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 13 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.32 0.05 0.05

              Barium ug/g 1.3 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.03 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 6.1 2 0.5

              Iron ug/g 140 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 6.6 2 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.16 0.09 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 8.6 0.9 0.05

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 0.9 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 230 30 5

   Lab Section 6

              Moisture % 75.40 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021483
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-04-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.12 0.05 0.05

              Barium ug/g 0.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.1 0.7 0.5

              Iron ug/g 11 7 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.3 0.8 0.5

              Mercury ug/g 0.28 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.5 0.2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.8 0.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 25 10 5

   Lab Section 6

              Moisture % 76.26 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021484
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-05-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 21 10 5

              Antimony ug/g 0.06 0.03 0.02

              Arsenic ug/g 0.42 0.05 0.05

              Barium ug/g 1.3 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 5.2 1 0.5

              Iron ug/g 150 20 5

              Lead ug/g 0.10 0.07 0.05

              Manganese ug/g 8.2 2 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.19 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 11 1 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 3.8 1 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 220 30 5

   Lab Section 6

              Moisture % 74.83 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021485
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-05-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 18 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.18 0.05 0.05

              Barium ug/g 2.0 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 2.8 1 0.5

              Iron ug/g 54 10 5

              Lead ug/g 0.09 0.07 0.05

              Manganese ug/g 2.1 1 0.5

              Mercury ug/g 0.33 0.05 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.3 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.2 0.5 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.7 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 62 20 5

   Lab Section 6

              Moisture % 76.05 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021486
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-06-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 16 10 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.21 0.05 0.02

              Barium ug/g 1.7 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.03 0.02 0.02

              Chromium ug/g 0.1 0.1 0.1

              Cobalt ug/g 0.14 0.02 0.02

              Copper ug/g 4.6 0.7 0.1

              Iron ug/g 130 20 5

              Lead ug/g 0.04 0.03 0.02

              Manganese ug/g 8.5 1 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.15 0.08 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 15 2 0.02

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 260 30 1

   Lab Section 6

              Moisture % 74.70 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021487
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-06-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.18 0.05 0.05

              Barium ug/g 0.5 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g 18 9 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.6 0.9 0.5

              Mercury ug/g 0.32 0.05 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.3 0.3 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.1 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 40 10 5

   Lab Section 6

              Moisture % 76.91 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021488
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-07-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 7 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.30 0.05 0.05

              Barium ug/g 1.2 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 5.3 1 0.5

              Iron ug/g 110 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 14 2 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.20 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 11 1 0.05

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 75.41 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021489
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-07-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.09 0.05 0.05

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 0.9 0.7 0.5

              Iron ug/g 12 8 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.3 0.8 0.5

              Mercury ug/g 0.24 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.3 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.6 0.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 18 9 5

   Lab Section 6

              Moisture % 76.75 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021490
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-08-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 7 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.29 0.05 0.05

              Barium ug/g 1.4 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 5.9 1 0.5

              Iron ug/g 110 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 15 2 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.16 0.09 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 18 2 0.05

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 75.35 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021491
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-08-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 32 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.14 0.05 0.05

              Barium ug/g 1.3 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 2.7 1 0.5

              Iron ug/g 62 20 5

              Lead ug/g 0.10 0.07 0.05

              Manganese ug/g 2.3 1 0.5

              Mercury ug/g 0.29 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.8 0.3 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.7 0.4 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.4 0.6 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 54 10 5

   Lab Section 6

              Moisture % 76.62 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021492
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-09-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.24 0.06 0.02

              Barium ug/g 3.4 0.5 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.05 0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.09 0.02 0.02

              Copper ug/g 6.2 0.9 0.1

              Iron ug/g 130 20 5

              Lead ug/g 0.02 0.02 0.02

              Manganese ug/g 7.8 1 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.15 0.08 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 9.4 0.9 0.02

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 1.0 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 220 20 1

   Lab Section 6

              Moisture % 74.91 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021493
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-09-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.05 0.05

              Barium ug/g 1.4 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.6 0.9 0.5

              Iron ug/g 22 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.6 0.9 0.5

              Mercury ug/g 0.38 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.6 0.2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 5.3 0.8 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 55 10 5

   Lab Section 6

              Moisture % 77.77 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021494
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-10-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 35 20 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 0.30 0.05 0.05

              Barium ug/g 1.9 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.08 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 6.0 2 0.5

              Iron ug/g 140 20 5

              Lead ug/g 0.07 0.06 0.05

              Manganese ug/g 8.6 2 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.14 0.08 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 13 1 0.05

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 5.4 1 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 270 40 5

   Lab Section 6

              Moisture % 75.83 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021495
Apr 24, 2019
TISSUE
04/24/2019 RG_ER_RSC-10-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.02 0.02

              Barium ug/g <0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.3 0.2 0.1

              Cobalt ug/g 0.14 0.02 0.02

              Copper ug/g <0.1 0.1

              Iron ug/g <5 5

              Lead ug/g <0.02 0.02

              Manganese ug/g <0.2 0.2

              Mercury ug/g <0.01 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 0.02 0.02 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g <0.1 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g <1 1

   Lab Section 6

              Moisture % 78.04 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021496
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-01-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 160 20 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.31 0.05 0.01

              Barium ug/g 4.3 0.4 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.10 0.02 0.01

              Chromium ug/g 0.20 0.1 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 4.4 0.7 0.05

              Iron ug/g 180 30 2

              Lead ug/g 0.18 0.04 0.01

              Manganese ug/g 9.1 1 0.1

              Mercury ug/g 0.025 0.01 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g 0.19 0.05 0.05

              Selenium ug/g 10 1 0.1

              Silver ug/g 0.04 0.02 0.01

              Strontium ug/g 1.6 0.2 0.05

              Thallium ug/g 0.016 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 2.7 0.7 0.2

              Uranium ug/g 0.009 0.007 0.005

              Vanadium ug/g 0.2 0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 64.64 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021497
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-01-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.22 0.03 0.01

              Barium ug/g 0.97 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.0 0.2 0.05

              Iron ug/g 10 4 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.55 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.2 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.9 0.4 0.05

              Thallium ug/g 0.014 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 23 3 0.5

   Lab Section 6

              Moisture % 78.49 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021498
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-02-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.43 0.06 0.01

              Barium ug/g 1.5 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.06 0.06 0.05

              Cobalt ug/g 0.08 0.01 0.01

              Copper ug/g 2.9 0.4 0.05

              Iron ug/g 75 10 2

              Lead ug/g 0.08 0.03 0.01

              Manganese ug/g 11 1 0.1

              Mercury ug/g 0.035 0.01 0.005

              Molybdenum ug/g 0.20 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 21 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.52 0.1 0.05

              Thallium ug/g 0.021 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 110 10 0.5

   Lab Section 6

              Moisture % 69.50 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021499
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-02-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.07 0.01 0.01

              Barium ug/g 0.78 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.08 0.06 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 19 6 2

              Lead ug/g 0.06 0.02 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.31 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.3 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.2 0.5 0.05

              Thallium ug/g 0.018 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 19 3 0.5

   Lab Section 6

              Moisture % 77.76 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021500
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-03-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 140 20 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 0.30 0.04 0.01

              Barium ug/g 2.6 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.17 0.09 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 3.7 0.6 0.05

              Iron ug/g 140 20 2

              Lead ug/g 0.12 0.03 0.01

              Manganese ug/g 9.5 1 0.1

              Mercury ug/g 0.012 0.008 0.005

              Molybdenum ug/g 0.09 0.04 0.02

              Nickel ug/g 0.14 0.05 0.05

              Selenium ug/g 7.3 0.7 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 1.4 0.2 0.05

              Thallium ug/g 0.005 0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 2.3 0.6 0.2

              Uranium ug/g 0.006 0.006 0.005

              Vanadium ug/g 0.2 0.1 0.1

              Zinc ug/g 99 10 0.5

   Lab Section 6

              Moisture % 62.71 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

This sample was reanalyzed for Lab Section 2 (ICP).  Reanalysis confirms
original results are within the expected measurement uncertainty.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021501
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-03-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 24 6 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.17 0.04 0.01

              Barium ug/g 1.3 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.06 0.06 0.05

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 2.1 0.3 0.05

              Iron ug/g 33 8 2

              Lead ug/g 0.07 0.02 0.01

              Manganese ug/g 2.2 0.3 0.1

              Mercury ug/g 0.27 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g 0.10 0.05 0.05

              Selenium ug/g 1.8 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.0 0.6 0.05

              Thallium ug/g 0.011 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.5 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 41 6 0.5

   Lab Section 6

              Moisture % 78.06 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 47 of 121

SRC Group # 2019-5208

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021502
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-04-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.20 0.03 0.01

              Barium ug/g 0.92 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.1 0.5 0.05

              Iron ug/g 35 9 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 4.2 0.6 0.1

              Mercury ug/g 0.014 0.008 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.27 0.1 0.05

              Thallium ug/g 0.008 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 90 9 0.5

   Lab Section 6

              Moisture % 62.43 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021503
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-04-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.12 0.03 0.01

              Barium ug/g 0.60 0.09 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 0.87 0.2 0.05

              Iron ug/g 7 4 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.34 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.0 0.3 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.3 0.3 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 23 3 0.5

   Lab Section 6

              Moisture % 77.79 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021504
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-05-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.25 0.04 0.01

              Barium ug/g 0.78 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 2.9 0.4 0.05

              Iron ug/g 36 9 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 5.0 0.8 0.1

              Mercury ug/g 0.013 0.008 0.005

              Molybdenum ug/g 0.08 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.27 0.1 0.05

              Thallium ug/g 0.014 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 81 8 0.5

   Lab Section 6

              Moisture % 60.82 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021505
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-05-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 0.82 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.09 0.07 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.97 0.2 0.05

              Iron ug/g 14 5 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 1.4 0.4 0.1

              Mercury ug/g 0.50 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g 0.05 0.05 0.05

              Selenium ug/g 1.8 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 4.5 0.7 0.05

              Thallium ug/g 0.022 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 17 2 0.5

   Lab Section 6

              Moisture % 76.49 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021506
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-06-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 96 10 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.31 0.05 0.01

              Barium ug/g 2.6 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.17 0.09 0.05

              Cobalt ug/g 0.10 0.02 0.01

              Copper ug/g 4.0 0.6 0.05

              Iron ug/g 160 20 2

              Lead ug/g 0.14 0.04 0.01

              Manganese ug/g 13 1 0.1

              Mercury ug/g 0.052 0.01 0.005

              Molybdenum ug/g 0.21 0.05 0.02

              Nickel ug/g 0.25 0.05 0.05

              Selenium ug/g 13 1 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 1.3 0.2 0.05

              Thallium ug/g 0.032 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 1.7 0.5 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g 0.1 0.1 0.1

              Zinc ug/g 170 20 0.5

   Lab Section 6

              Moisture % 73.02 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021507
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-06-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g 0.02 0.01 0.01

              Arsenic ug/g 0.15 0.04 0.01

              Barium ug/g 1.5 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 1.8 0.3 0.05

              Iron ug/g 16 5 2

              Lead ug/g 0.07 0.02 0.01

              Manganese ug/g 1.3 0.3 0.1

              Mercury ug/g 0.56 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g 0.13 0.05 0.05

              Selenium ug/g 1.7 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 5.7 0.6 0.05

              Thallium ug/g 0.030 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 43 6 0.5

   Lab Section 6

              Moisture % 76.99 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021508
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-07-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.14 0.04 0.01

              Barium ug/g 0.83 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.09 0.01 0.01

              Copper ug/g 3.5 0.5 0.05

              Iron ug/g 100 20 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 8.1 1 0.1

              Mercury ug/g 0.035 0.01 0.005

              Molybdenum ug/g 0.23 0.06 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 16 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.46 0.1 0.05

              Thallium ug/g 0.021 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 150 20 0.5

   Lab Section 6

              Moisture % 72.31 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021509
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-07-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 1.6 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 1.0 0.2 0.05

              Iron ug/g 13 5 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 1.8 0.4 0.1

              Mercury ug/g 0.43 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.4 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 8.8 0.9 0.05

              Thallium ug/g 0.015 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 24 4 0.5

   Lab Section 6

              Moisture % 77.46 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021510
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-08-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.11 0.03 0.01

              Barium ug/g 3.2 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 2.1 0.3 0.05

              Iron ug/g 110 20 2

              Lead ug/g 0.06 0.02 0.01

              Manganese ug/g 5.4 0.8 0.1

              Mercury ug/g 0.049 0.01 0.005

              Molybdenum ug/g 0.14 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.03 0.02 0.01

              Strontium ug/g 0.37 0.1 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g 0.009 0.007 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 69.50 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021511
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-08-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.09 0.01 0.01

              Barium ug/g 1.9 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.3 0.2 0.05

              Iron ug/g 24 6 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 0.6 0.2 0.1

              Mercury ug/g 0.87 0.2 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.9 0.3 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 1.2 0.2 0.05

              Thallium ug/g <0.005 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 32 5 0.5

   Lab Section 6

              Moisture % 79.48 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021512
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-09-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 0.09 0.01 0.01

              Barium ug/g 1.1 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.93 0.2 0.05

              Iron ug/g 10 4 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.41 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.8 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.9 0.6 0.05

              Thallium ug/g 0.012 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 23 3 0.5

   Lab Section 6

              Moisture % 78.35 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021513
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-09-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 13 8 2

              Antimony ug/g 0.01 0.01 0.01

              Arsenic ug/g 0.26 0.04 0.01

              Barium ug/g 1.5 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.06 0.06 0.05

              Cobalt ug/g 0.09 0.01 0.01

              Copper ug/g 4.1 0.6 0.05

              Iron ug/g 100 20 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 7.5 1 0.1

              Mercury ug/g 0.034 0.01 0.005

              Molybdenum ug/g 0.15 0.05 0.02

              Nickel ug/g 0.29 0.05 0.05

              Selenium ug/g 8.8 0.9 0.01

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.46 0.1 0.05

              Thallium ug/g 0.010 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 66.57 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021514
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-10-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 0.84 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.78 0.2 0.05

              Iron ug/g 7 4 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 1.2 0.3 0.1

              Mercury ug/g 0.57 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.2 0.1 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 5.1 0.5 0.05

              Thallium ug/g 0.012 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 26 4 0.5

   Lab Section 6

              Moisture % 78.25 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021515
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_PCC-10-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 13 8 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.48 0.07 0.01

              Barium ug/g 0.99 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.01 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 2.7 0.4 0.05

              Iron ug/g 68 10 2

              Lead ug/g 0.04 0.02 0.01

              Manganese ug/g 4.8 0.7 0.1

              Mercury ug/g 0.030 0.01 0.005

              Molybdenum ug/g 0.15 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 11 1 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.55 0.1 0.05

              Thallium ug/g 0.016 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 67.32 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021516
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-01-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.02 0.02

              Barium ug/g 0.62 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.04 0.02 0.02

              Copper ug/g 1.8 0.4 0.1

              Iron ug/g 18 9 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.0 0.4 0.2

              Mercury ug/g 0.4 0.2 0.1

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 1.3 0.2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.1 0.3 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 48 7 1

   Lab Section 6

              Moisture % 76.90 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021517
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-01-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.22 0.06 0.02

              Barium ug/g 1.2 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.11 0.02 0.02

              Copper ug/g 6.2 0.9 0.1

              Iron ug/g 98 20 5

              Lead ug/g 0.07 0.04 0.02

              Manganese ug/g 11 2 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.19 0.1 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 20 2 0.02

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 230 20 1

   Lab Section 6

              Moisture % 74.95 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021518
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-02-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.11 0.05 0.05

              Barium ug/g 1.4 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 2.6 1 0.5

              Iron ug/g 27 10 5

              Lead ug/g 0.05 0.05 0.05

              Manganese ug/g 1.8 0.9 0.5

              Mercury ug/g 0.41 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.4 0.2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.3 0.5 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 70 20 5

   Lab Section 6

              Moisture % 75.98 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021519
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-02-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.22 0.06 0.02

              Barium ug/g 0.39 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.07 0.02 0.02

              Copper ug/g 5.5 0.8 0.1

              Iron ug/g 110 20 5

              Lead ug/g 0.03 0.02 0.02

              Manganese ug/g 10 2 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.14 0.08 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 7.6 0.8 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 150 20 1

   Lab Section 6

              Moisture % 72.82 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021520
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-03-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 10 8 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 0.8 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.1 0.7 0.5

              Iron ug/g 22 10 5

              Lead ug/g 0.10 0.07 0.05

              Manganese ug/g 2.5 1 0.5

              Mercury ug/g 0.31 0.05 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.5 0.2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 5.3 0.8 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.6 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 28 10 5

   Lab Section 6

              Moisture % 77.32 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021521
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-03-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 18 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.25 0.05 0.05

              Barium ug/g 1.2 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 6.5 2 0.5

              Iron ug/g 140 20 5

              Lead ug/g 0.19 0.1 0.05

              Manganese ug/g 4.9 1 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.17 0.09 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 17 2 0.05

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.1 0.6 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 210 30 5

   Lab Section 6

              Moisture % 75.53 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 67 of 121

SRC Group # 2019-5208

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021522
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-04-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.09 0.02 0.02

              Barium ug/g 0.76 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.7 0.4 0.1

              Iron ug/g 17 9 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.5 0.5 0.2

              Mercury ug/g 0.30 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 3.2 0.3 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.8 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 58 9 1

   Lab Section 6

              Moisture % 77.27 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021523
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-04-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.18 0.05 0.05

              Barium ug/g 1.0 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 5.9 1 0.5

              Iron ug/g 120 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 10 2 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.15 0.08 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 15 2 0.05

              Silver ug/g 0.04 0.03 0.02

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 200 30 5

   Lab Section 6

              Moisture % 75.22 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021524
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-05-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.02 0.02

              Barium ug/g 0.33 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 0.9 0.3 0.1

              Iron ug/g 10 7 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.4 0.5 0.2

              Mercury ug/g 0.30 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 1.5 0.2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.4 0.4 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 27 4 1

   Lab Section 6

              Moisture % 78.20 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021525
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-05-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 28 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.39 0.05 0.05

              Barium ug/g 1.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 2.6 1 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 7.4 2 0.5

              Iron ug/g 160 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 5.8 1 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.15 0.08 0.05

              Nickel ug/g 1.0 0.5 0.5

              Selenium ug/g 12 1 0.05

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.5 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 250 40 5

   Lab Section 6

              Moisture % 74.47 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021526
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-06-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 5 5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.02 0.02

              Barium ug/g 0.97 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.7 0.2 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.5 0.4 0.1

              Iron ug/g 19 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.7 0.6 0.2

              Mercury ug/g 0.50 0.08 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.3 0.1 0.1

              Selenium ug/g 2.0 0.2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.0 0.4 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 38 6 1

   Lab Section 6

              Moisture % 76.79 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021527
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-06-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 44 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.41 0.05 0.05

              Barium ug/g 2.0 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.05 0.02 0.02

              Chromium ug/g 1.4 0.8 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 6.5 2 0.5

              Iron ug/g 170 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 6.4 2 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.16 0.09 0.05

              Nickel ug/g 0.7 0.5 0.5

              Selenium ug/g 12 1 0.05

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 1.2 0.3 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.6 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 74.01 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021528
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-07-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12 9 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.25 0.06 0.02

              Barium ug/g 0.56 0.1 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 2.6 0.4 0.1

              Cobalt ug/g 0.11 0.02 0.02

              Copper ug/g 6.6 1 0.1

              Iron ug/g 120 20 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 11 2 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.18 0.09 0.05

              Nickel ug/g 1.1 0.3 0.1

              Selenium ug/g 16 2 0.02

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.5 0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 160 20 1

   Lab Section 6

              Moisture % 73.46 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021529
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-07-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 10 8 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.10 0.02 0.02

              Barium ug/g 0.47 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 1.8 0.4 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.3 0.3 0.1

              Iron ug/g 27 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.9 0.6 0.2

              Mercury ug/g 0.34 0.05 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.7 0.1 0.1

              Selenium ug/g 1.5 0.2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.4 0.4 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 0.5 0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 47 7 1

   Lab Section 6

              Moisture % 76.28 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021530
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-08-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.26 0.05 0.05

              Barium ug/g 0.6 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 5.4 1 0.5

              Iron ug/g 130 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 8.2 2 0.5

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.16 0.09 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 8.4 0.8 0.05

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 190 30 5

   Lab Section 6

              Moisture % 74.40 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021531
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-08-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.06 0.02 0.02

              Barium ug/g 0.46 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.3 0.2 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 1.2 0.3 0.1

              Iron ug/g 12 8 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.5 0.5 0.2

              Mercury ug/g 0.38 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.1 0.1 0.1

              Selenium ug/g 1.8 0.3 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.2 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 35 5 1

   Lab Section 6

              Moisture % 77.75 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021532
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-09-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 5 5 5

              Iron ug/g 150 80 50

              Lead ug/g <0.5 0.5

              Manganese ug/g 9 7 5

              Mercury ug/g 0.05 0.03 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 17 2 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g 240 100 50

   Lab Section 6

              Moisture % 67.10 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021533
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-09-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 7 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 0.5 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 1.7 0.9 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g 20 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.5 0.8 0.5

              Mercury ug/g 0.37 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g 0.8 0.5 0.5

              Selenium ug/g 2.0 0.3 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.2 0.3 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 36 10 5

   Lab Section 6

              Moisture % 76.60 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021534
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-10-O_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 16 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.16 0.05 0.05

              Barium ug/g 0.8 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g 0.9 0.7 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 7.2 2 0.5

              Iron ug/g 140 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 10 2 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.15 0.08 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 8.8 0.9 0.05

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 0.7 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 140 20 5

   Lab Section 6

              Moisture % 75.51 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021535
Apr 24, 2019
TISSUE
04/24/2019 RG_SC_RSC-10-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g 0.02 0.02 0.02

              Arsenic ug/g 0.09 0.02 0.02

              Barium ug/g 1.5 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g <0.02 0.02

              Copper ug/g 2.3 0.3 0.1

              Iron ug/g 23 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.8 0.6 0.2

              Mercury ug/g 0.40 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 1.7 0.2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.7 0.6 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 82 10 1

   Lab Section 6

              Moisture % 75.66 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021536
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-01-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.08 0.01 0.01

              Barium ug/g 0.52 0.08 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.44 0.1 0.05

              Cobalt ug/g 0.28 0.04 0.01

              Copper ug/g 2.2 0.3 0.05

              Iron ug/g 170 20 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 4.7 0.7 0.1

              Mercury ug/g 0.045 0.01 0.005

              Molybdenum ug/g 0.27 0.07 0.02

              Nickel ug/g 0.10 0.05 0.05

              Selenium ug/g 18 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.42 0.1 0.05

              Thallium ug/g 0.006 0.006 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 160 20 0.5

   Lab Section 6

              Moisture % 74.20 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.

Page 82 of 121

SRC Group # 2019-5208

Minnow Environmental Inc.

Sep 03, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021537
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-01-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.13 0.03 0.01

              Barium ug/g 2.8 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.04 0.01 0.01

              Copper ug/g 1.6 0.2 0.05

              Iron ug/g 26 6 2

              Lead ug/g 0.05 0.02 0.01

              Manganese ug/g 1.6 0.4 0.1

              Mercury ug/g 0.66 0.2 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.7 0.4 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 8.4 0.8 0.05

              Thallium ug/g 0.009 0.007 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 37 6 0.5

   Lab Section 6

              Moisture % 78.04 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021538
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-02-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.19 0.05 0.01

              Barium ug/g 1.9 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 3.7 0.6 0.05

              Iron ug/g 66 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 5.6 0.8 0.1

              Mercury ug/g 0.051 0.01 0.005

              Molybdenum ug/g 0.09 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.25 0.1 0.05

              Thallium ug/g 0.012 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 86 9 0.5

   Lab Section 6

              Moisture % 64.06 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021539
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-02-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.13 0.03 0.01

              Barium ug/g 1.1 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g <0.01 0.01

              Copper ug/g 1.4 0.2 0.05

              Iron ug/g 12 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.7 0.2 0.1

              Mercury ug/g 1.2 0.2 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.7 0.3 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.6 0.4 0.05

              Thallium ug/g 0.013 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 15 2 0.5

   Lab Section 6

              Moisture % 77.47 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021540
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-03-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 5 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.35 0.05 0.01

              Barium ug/g 0.82 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.05 0.01 0.01

              Copper ug/g 2.8 0.4 0.05

              Iron ug/g 55 8 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 5.1 0.8 0.1

              Mercury ug/g 0.027 0.01 0.005

              Molybdenum ug/g 0.10 0.04 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 6.5 0.6 0.01

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.26 0.1 0.05

              Thallium ug/g 0.017 0.009 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.2 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 100 10 0.5

   Lab Section 6

              Moisture % 63.44 6 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021541
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-03-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.22 0.03 0.01

              Barium ug/g 0.49 0.07 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g <0.01 0.01

              Copper ug/g 1.5 0.2 0.05

              Iron ug/g 15 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.4 0.2 0.1

              Mercury ug/g 0.55 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.0 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.39 0.1 0.05

              Thallium ug/g 0.023 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 25 4 0.5

   Lab Section 6

              Moisture % 77.57 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021542
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-04-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.16 0.04 0.01

              Barium ug/g 1.8 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.04 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.10 0.02 0.01

              Copper ug/g 4.2 0.6 0.05

              Iron ug/g 110 20 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 15 2 0.1

              Mercury ug/g 0.064 0.02 0.005

              Molybdenum ug/g 0.24 0.06 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 12 1 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.51 0.1 0.05

              Thallium ug/g 0.045 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 130 10 0.5

   Lab Section 6

              Moisture % 74.75 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021543
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-04-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 0.72 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 15 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.50 0.1 0.05

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.0 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 2.7 0.4 0.05

              Thallium ug/g 0.019 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 22 3 0.5

   Lab Section 6

              Moisture % 79.07 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021544
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-05-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 6 4 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.39 0.06 0.01

              Barium ug/g 1.0 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g 0.09 0.07 0.05

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 3.4 0.5 0.05

              Iron ug/g 74 10 2

              Lead ug/g 0.01 0.01 0.01

              Manganese ug/g 14 1 0.1

              Mercury ug/g 0.040 0.01 0.005

              Molybdenum ug/g 0.17 0.06 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 14 1 0.1

              Silver ug/g <0.01 0.01

              Strontium ug/g 0.41 0.1 0.05

              Thallium ug/g 0.024 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 70.81 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021545
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-05-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 3 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.24 0.04 0.01

              Barium ug/g 2.4 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.07 0.06 0.05

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 2.2 0.3 0.05

              Iron ug/g 20 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.4 0.4 0.1

              Mercury ug/g 0.39 0.06 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.7 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 7.2 0.7 0.05

              Thallium ug/g 0.039 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 47 7 0.5

   Lab Section 6

              Moisture % 73.96 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021546
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-06-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 9 6 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 1.9 0.3 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 1.0 0.2 0.05

              Iron ug/g 18 6 2

              Lead ug/g 0.03 0.02 0.01

              Manganese ug/g 1.3 0.3 0.1

              Mercury ug/g 0.45 0.07 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.1 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 8.4 0.8 0.05

              Thallium ug/g 0.033 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 27 4 0.5

   Lab Section 6

              Moisture % 76.14 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021547
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-06-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 2 2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.22 0.03 0.01

              Barium ug/g 0.84 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.0 0.4 0.05

              Iron ug/g 69 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 5.7 0.8 0.1

              Mercury ug/g 0.028 0.01 0.005

              Molybdenum ug/g 0.12 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 10 1 0.1

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.31 0.1 0.05

              Thallium ug/g 0.014 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 94 9 0.5

   Lab Section 6

              Moisture % 67.71 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021548
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-07-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.09 0.01 0.01

              Barium ug/g 1.2 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.01 0.01 0.01

              Copper ug/g 0.77 0.2 0.05

              Iron ug/g 9 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.9 0.3 0.1

              Mercury ug/g 0.44 0.07 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.9 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.5 0.5 0.05

              Thallium ug/g 0.014 0.008 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 23 3 0.5

   Lab Section 6

              Moisture % 78.35 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021549
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-07-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 12 7 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.74 0.1 0.01

              Barium ug/g 8.5 0.8 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.09 0.01 0.01

              Chromium ug/g 0.15 0.08 0.05

              Cobalt ug/g 0.07 0.01 0.01

              Copper ug/g 3.3 0.5 0.05

              Iron ug/g 150 20 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 7.6 1 0.1

              Mercury ug/g 0.042 0.01 0.005

              Molybdenum ug/g 0.19 0.06 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 14 1 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.61 0.2 0.05

              Thallium ug/g 0.034 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 280 30 0.5

   Lab Section 6

              Moisture % 75.96 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021550
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-08-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.13 0.03 0.01

              Barium ug/g 1.6 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.03 0.01 0.01

              Copper ug/g 1.5 0.2 0.05

              Iron ug/g 15 5 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.0 0.2 0.1

              Mercury ug/g 0.45 0.07 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 2.0 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 5.8 0.6 0.05

              Thallium ug/g 0.030 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 34 5 0.5

   Lab Section 6

              Moisture % 77.37 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021551
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-08-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 4 3 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.39 0.06 0.01

              Barium ug/g 1.3 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.03 0.01 0.01

              Chromium ug/g 0.15 0.08 0.05

              Cobalt ug/g 0.09 0.01 0.01

              Copper ug/g 3.1 0.5 0.05

              Iron ug/g 75 10 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 7.3 1 0.1

              Mercury ug/g 0.035 0.01 0.005

              Molybdenum ug/g 0.16 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 9.3 0.9 0.01

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.43 0.1 0.05

              Thallium ug/g 0.022 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.5 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 120 10 0.5

   Lab Section 6

              Moisture % 67.42 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021552
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-09-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 0.98 0.1 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 1.1 0.2 0.05

              Iron ug/g 11 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 0.8 0.3 0.1

              Mercury ug/g 0.47 0.07 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 1.8 0.2 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 3.2 0.5 0.05

              Thallium ug/g 0.024 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 31 5 0.5

   Lab Section 6

              Moisture % 77.31 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021553
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-09-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 9 6 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.47 0.07 0.01

              Barium ug/g 1.4 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.02 0.01 0.01

              Chromium ug/g <0.05 0.05

              Cobalt ug/g 0.06 0.01 0.01

              Copper ug/g 3.7 0.6 0.05

              Iron ug/g 110 20 2

              Lead ug/g 0.02 0.01 0.01

              Manganese ug/g 13 1 0.1

              Mercury ug/g 0.044 0.01 0.005

              Molybdenum ug/g 0.16 0.05 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 18 2 0.1

              Silver ug/g 0.01 0.01 0.01

              Strontium ug/g 0.49 0.1 0.05

              Thallium ug/g 0.044 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 200 20 0.5

   Lab Section 6

              Moisture % 74.82 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021554
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-10-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <2 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.10 0.02 0.01

              Barium ug/g 2.0 0.2 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g <0.01 0.01

              Chromium ug/g 0.08 0.06 0.05

              Cobalt ug/g 0.02 0.01 0.01

              Copper ug/g 0.74 0.2 0.05

              Iron ug/g 9 4 2

              Lead ug/g <0.01 0.01

              Manganese ug/g 1.5 0.4 0.1

              Mercury ug/g 0.46 0.07 0.005

              Molybdenum ug/g <0.02 0.02

              Nickel ug/g <0.05 0.05

              Selenium ug/g 3.3 0.3 0.01

              Silver ug/g <0.01 0.01

              Strontium ug/g 7.5 0.8 0.05

              Thallium ug/g 0.019 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g <0.2 0.2

              Uranium ug/g 0.007 0.006 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 18 3 0.5

   Lab Section 6

              Moisture % 78.25 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021555
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_PCC-10-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 11 7 2

              Antimony ug/g <0.01 0.01

              Arsenic ug/g 0.35 0.05 0.01

              Barium ug/g 3.7 0.4 0.02

              Beryllium ug/g <0.01 0.01

              Boron ug/g <1 1

              Cadmium ug/g 0.06 0.01 0.01

              Chromium ug/g 0.17 0.09 0.05

              Cobalt ug/g 0.11 0.03 0.01

              Copper ug/g 5.4 0.5 0.05

              Iron ug/g 120 20 2

              Lead ug/g 0.11 0.03 0.01

              Manganese ug/g 18 2 0.1

              Mercury ug/g 0.057 0.01 0.005

              Molybdenum ug/g 0.21 0.05 0.02

              Nickel ug/g 0.08 0.05 0.05

              Selenium ug/g 23 2 0.1

              Silver ug/g 0.02 0.01 0.01

              Strontium ug/g 0.58 0.1 0.05

              Thallium ug/g 0.047 0.01 0.005

              Tin ug/g <0.05 0.05

              Titanium ug/g 0.3 0.2 0.2

              Uranium ug/g <0.005 0.005

              Vanadium ug/g <0.1 0.1

              Zinc ug/g 210 20 0.5

   Lab Section 6

              Moisture % 78.81 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021556
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-01-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.10 0.02 0.02

              Barium ug/g 1.2 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.03 0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.08 0.02 0.02

              Copper ug/g 6.7 1 0.1

              Iron ug/g 150 20 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 8.5 1 0.2

              Mercury ug/g 0.03 0.02 0.01

              Molybdenum ug/g 0.14 0.08 0.05

              Nickel ug/g 0.3 0.1 0.1

              Selenium ug/g 17 2 0.02

              Silver ug/g 0.06 0.03 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 200 20 1

   Lab Section 6

              Moisture % 74.34 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021557
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-01-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.08 0.05 0.05

              Barium ug/g 1.5 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 2.0 1 0.5

              Iron ug/g 19 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 0.8 0.6 0.5

              Mercury ug/g 0.54 0.08 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.2 0.5 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 68 20 5

   Lab Section 6

              Moisture % 77.38 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021558
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-02-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 110 20 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.18 0.02 0.02

              Barium ug/g 1.6 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.11 0.02 0.02

              Copper ug/g 4.7 0.7 0.1

              Iron ug/g 300 40 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 7.8 1 0.2

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.18 0.09 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 18 2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.2 0.3 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g 3.8 1 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g 0.3 0.2 0.2

              Zinc ug/g 270 30 1

   Lab Section 6

              Moisture % 75.31 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021559
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-02-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.06 0.05 0.05

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 0.8 0.6 0.5

              Iron ug/g 12 8 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.2 0.8 0.5

              Mercury ug/g 0.36 0.05 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.6 0.2 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.0 0.3 0.1

              Thallium ug/g 0.01 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 19 10 5

   Lab Section 6

              Moisture % 76.25 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021560
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-03-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.06 0.02 0.02

              Barium ug/g 0.37 0.05 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g 0.2 0.1 0.1

              Cobalt ug/g 0.11 0.02 0.02

              Copper ug/g 5.9 0.9 0.1

              Iron ug/g 140 20 5

              Lead ug/g 0.04 0.03 0.02

              Manganese ug/g 5.3 0.8 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.18 0.09 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 33 3 0.02

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 180 20 1

   Lab Section 6

              Moisture % 75.35 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021561
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-03-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.07 0.02 0.02

              Barium ug/g 2.3 0.3 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.05 0.02 0.02

              Copper ug/g 3.6 0.5 0.1

              Iron ug/g 38 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.8 0.6 0.2

              Mercury ug/g 0.37 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 2.2 0.2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 3.2 0.5 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 100 10 1

   Lab Section 6

              Moisture % 76.31 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021562
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-04-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.13 0.05 0.05

              Barium ug/g 0.9 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 4.0 1 0.5

              Iron ug/g 170 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 6.0 2 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.20 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 12 1 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 250 40 5

   Lab Section 6

              Moisture % 75.78 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021563
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-04-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.05 0.02 0.02

              Barium ug/g 1.2 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 2.0 0.3 0.1

              Iron ug/g 20 10 5

              Lead ug/g 0.03 0.02 0.02

              Manganese ug/g 1.2 0.5 0.2

              Mercury ug/g 0.38 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 2.5 0.2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 2.0 0.3 0.1

              Thallium ug/g <0.01 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 64 10 1

   Lab Section 6

              Moisture % 77.88 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021564
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-05-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 20 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.26 0.05 0.05

              Barium ug/g 3.7 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.14 0.02 0.02

              Chromium ug/g 0.6 0.6 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 6.5 2 0.5

              Iron ug/g 230 30 5

              Lead ug/g 0.12 0.08 0.05

              Manganese ug/g 10 2 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.21 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 20 2 0.05

              Silver ug/g 0.02 0.02 0.02

              Strontium ug/g 8.7 1 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.8 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 250 40 5

   Lab Section 6

              Moisture % 75.32 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021565
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-05-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g <0.05 0.05

              Barium ug/g 1.9 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 4.6 1 0.5

              Iron ug/g 19 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.8 0.9 0.5

              Mercury ug/g 0.32 0.05 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.6 0.4 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 4.4 0.7 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 35 10 5

   Lab Section 6

              Moisture % 77.26 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021566
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-06-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.15 0.02 0.02

              Barium ug/g 1.4 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.06 0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.09 0.02 0.02

              Copper ug/g 7.0 1 0.1

              Iron ug/g 120 20 5

              Lead ug/g 0.02 0.02 0.02

              Manganese ug/g 5.6 0.8 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.18 0.09 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 14 1 0.02

              Silver ug/g 0.03 0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 220 20 1

   Lab Section 6

              Moisture % 75.34 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021567
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-06-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.06 0.05 0.05

              Barium ug/g 1.3 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 2.9 1 0.5

              Iron ug/g 27 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.5 0.8 0.5

              Mercury ug/g 0.39 0.06 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.5 0.5 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 5.0 0.8 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 67 20 5

   Lab Section 6

              Moisture % 76.76 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021568
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-07-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 7 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.17 0.05 0.05

              Barium ug/g 1.7 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.02 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 6.0 2 0.5

              Iron ug/g 130 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 6.9 2 0.5

              Mercury ug/g 0.04 0.02 0.01

              Molybdenum ug/g 0.15 0.08 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 28 3 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 240 40 5

   Lab Section 6

              Moisture % 75.58 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021569
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-07-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.06 0.05 0.05

              Barium ug/g 1.0 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.0 0.7 0.5

              Iron ug/g 17 9 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 2.0 1 0.5

              Mercury ug/g 0.55 0.08 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 1.9 0.3 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 8.0 1 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 38 10 5

   Lab Section 6

              Moisture % 77.22 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021570
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-08-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 17 10 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.21 0.05 0.05

              Barium ug/g 0.8 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.03 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 5.0 1 0.5

              Iron ug/g 160 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 11 2 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.20 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 11 1 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.6 0.2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 0.7 0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 180 30 5

   Lab Section 6

              Moisture % 75.26 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021571
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-08-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.12 0.02 0.02

              Barium ug/g 2.4 0.4 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 3.2 0.5 0.1

              Iron ug/g 33 10 5

              Lead ug/g <0.02 0.02

              Manganese ug/g 1.4 0.5 0.2

              Mercury ug/g 0.32 0.05 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 1.8 0.3 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 4.4 0.7 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 100 10 1

   Lab Section 6

              Moisture % 76.42 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021572
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-09-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 7 6 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.25 0.06 0.02

              Barium ug/g 1.6 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g 0.05 0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.09 0.02 0.02

              Copper ug/g 6.0 0.9 0.1

              Iron ug/g 130 20 5

              Lead ug/g 0.02 0.02 0.02

              Manganese ug/g 6.0 0.9 0.2

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.18 0.09 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 8.3 0.8 0.02

              Silver ug/g 0.05 0.03 0.02

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 230 20 1

   Lab Section 6

              Moisture % 74.72 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021573
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-09-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.10 0.05 0.05

              Barium ug/g 1.4 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 2.1 1 0.5

              Iron ug/g 22 10 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 1.7 0.9 0.5

              Mercury ug/g 0.49 0.07 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 2.3 0.3 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 6.7 1 0.1

              Thallium ug/g 0.02 0.01 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 70 20 5

   Lab Section 6

              Moisture % 77.17 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021574
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-10-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g 8 7 5

              Antimony ug/g 0.03 0.02 0.02

              Arsenic ug/g 0.12 0.02 0.02

              Barium ug/g 0.98 0.2 0.05

              Beryllium ug/g <0.02 0.02

              Boron ug/g <2 2

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.1 0.1

              Cobalt ug/g 0.02 0.02 0.02

              Copper ug/g 1.6 0.4 0.1

              Iron ug/g 23 10 5

              Lead ug/g 0.04 0.03 0.02

              Manganese ug/g 1.0 0.4 0.2

              Mercury ug/g 0.28 0.04 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.1 0.1

              Selenium ug/g 1.6 0.2 0.02

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.9 0.5 0.1

              Thallium ug/g 0.03 0.02 0.01

              Tin ug/g <0.1 0.1

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.01 0.01

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 54 8 1

   Lab Section 6

              Moisture % 76.88 8 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019021575
Apr 25, 2019
TISSUE
04/25/2019 RG_GC_RSC-10-O_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  May 02, 2019

          Analyte Units Result +/- DL

   Lab Section 2

              Aluminum ug/g <5 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.74 0.2 0.05

              Barium ug/g 1.9 0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g 0.03 0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 5.6 1 0.5

              Iron ug/g 97 20 5

              Lead ug/g <0.05 0.05

              Manganese ug/g 7.5 2 0.5

              Mercury ug/g 0.02 0.01 0.01

              Molybdenum ug/g 0.19 0.1 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 7.5 0.8 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 0.5 0.2 0.1

              Thallium ug/g 0.04 0.02 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g <0.5 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 230 30 5

   Lab Section 6

              Moisture % 71.67 7 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 9.4��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Heidi Currier

Date Samples Received: Aug-15-2019 Client P.O.: VPO00616225 Ref# 19-08

May 21, 2020

SRC Group # 2019-11532

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Heidi Currier

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045494
Apr 25, 2019
TISSUE
04/25/2019 RG_TN-INV_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 2000 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 3.0 0.5

              Barium ug/g 17 5

              Beryllium ug/g 0.06 0.02

              Boron ug/g <50 50

              Cadmium ug/g 1.6 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g 20 5

              Iron ug/g 3600 50

              Lead ug/g 4.0 0.5

              Manganese ug/g 85 5

              Mercury ug/g 0.04 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 5.2 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 30 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g 50 5

              Uranium ug/g 0.3 0.1

              Vanadium ug/g 3 1

              Zinc ug/g 100 50

   Lab Section 6

              Moisture % 84.88 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�
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Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045495
Apr 25, 2019
TISSUE
04/25/2019 RG_T4-INV_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 7400 50

              Antimony ug/g 0.16 0.02

              Arsenic ug/g 6.0 0.05

              Barium ug/g 78 0.5

              Beryllium ug/g 0.29 0.02

              Boron ug/g 8 5

              Cadmium ug/g 1.7 0.02

              Chromium ug/g 9.8 0.5

              Cobalt ug/g 3.6 0.5

              Copper ug/g 20 0.5

              Iron ug/g 10200 50

              Lead ug/g 6.8 0.05

              Manganese ug/g 220 0.5

              Mercury ug/g 0.04 0.01

              Molybdenum ug/g 0.52 0.05

              Nickel ug/g 9.1 0.5

              Selenium ug/g 8.0 0.05

              Silver ug/g 0.08 0.02

              Strontium ug/g 73 0.1

              Thallium ug/g 0.14 0.01

              Tin ug/g 0.2 0.2

              Titanium ug/g 87 0.5

              Uranium ug/g 0.39 0.02

              Vanadium ug/g 13 0.2

              Zinc ug/g 110 5

   Lab Section 6

              Moisture % 81.63 0.02

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Name Units Method
Silver ug/g PRP-034 / Chm-522

Aluminum ug/g PRP-034 / Chm-522

Arsenic ug/g PRP-034 / Chm-522

Boron ug/g PRP-034 / Chm-522

Barium ug/g PRP-034 / Chm-522

Beryllium ug/g PRP-034 / Chm-522

Cadmium ug/g PRP-034 / Chm-522

Cobalt ug/g PRP-034 / Chm-522

Chromium ug/g PRP-034 / Chm-522

Copper ug/g PRP-034 / Chm-522

Iron ug/g PRP-034 / Chm-522

Mercury ug/g PRP-034 / Chm-522

Manganese ug/g PRP-034 / Chm-522

Molybdenum ug/g PRP-034 / Chm-522

Nickel ug/g PRP-034 / Chm-522

Lead ug/g PRP-034 / Chm-522

Antimony ug/g PRP-034 / Chm-522

Selenium ug/g PRP-034 / Chm-522

Tin ug/g PRP-034 / Chm-522

Strontium ug/g PRP-034 / Chm-522

Titanium ug/g PRP-034 / Chm-522

Thallium ug/g PRP-034 / Chm-522

Uranium ug/g PRP-034 / Chm-522

Vanadium ug/g PRP-034 / Chm-522

Zinc ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Heidi Currier

Date Samples Received: Aug-15-2019 Client P.O.: VPO00616225 Ref# 19-08

May 21, 2020

SRC Group # 2019-11533

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca
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2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Heidi Currier

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045598
Apr 25, 2019
TISSUE
04/25/2019 RG_GC-WCT-01-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.13 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 3.6 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 74.53 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045599
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-WCT-02-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.30 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 4.0 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 73.84 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045600
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-WCT-03-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.06 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 2.1 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 79.53 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045601
Apr 25, 2019
TISSUE
04/25/2019 RG_GC-RBT-01-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.14 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 0.8 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g 50 50

   Lab Section 6

              Moisture % 74.02 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045602
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-RBT-02-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.20 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.2 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 78.74 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045603
Apr 25, 2019
TISSUE
04/25/2019 RG_GC-MWF-01-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 36 5

              Antimony ug/g <0.02 0.02

              Arsenic ug/g 0.96 0.05

              Barium ug/g <0.5 0.5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <5 5

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <0.5 0.5

              Cobalt ug/g <0.5 0.5

              Copper ug/g 1.2 0.5

              Iron ug/g 43 5

              Lead ug/g 0.09 0.05

              Manganese ug/g 1.6 0.5

              Mercury ug/g 0.13 0.01

              Molybdenum ug/g <0.05 0.05

              Nickel ug/g <0.5 0.5

              Selenium ug/g 3.6 0.05

              Silver ug/g <0.02 0.02

              Strontium ug/g 1.4 0.1

              Thallium ug/g 0.05 0.01

              Tin ug/g <0.2 0.2

              Titanium ug/g 1.2 0.5

              Uranium ug/g <0.02 0.02

              Vanadium ug/g <0.2 0.2

              Zinc ug/g 22 5

   Lab Section 6

              Moisture % 79.34 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045604
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-MWF-02-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.29 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.5 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 79.75 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045605
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-MWF-03-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.21 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 2.3 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 78.90 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045606
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-MWF-04-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.6 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.16 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 2.3 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 77.99 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045607
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-BT-01-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.03 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.80 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.8 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 80.49 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045608
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-BT-02-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g 0.05 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g 60 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 1.1 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.7 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 82.47 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045609
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-BT-03-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g 620 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g 640 50

              Lead ug/g 3.1 0.5

              Manganese ug/g 6 5

              Mercury ug/g 1.0 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 2.4 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 2 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g 8 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 90.96 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045610
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-MWF-05-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.12 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 4.2 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 73.44 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045611
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-MWF-06-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.20 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.8 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 66.47 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045612
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-MWF-07-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g 0.6 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.15 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 2.0 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 80.30 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045613
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-WCT-04-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.15 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 3.4 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 77.32 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045614
Apr 26, 2019
TISSUE
04/26/2019 RG_GC-WCT-05-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g 70 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.24 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 2.1 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 75.93 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045615
Apr 24, 2019
TISSUE
04/24/2019 RG_SC-WCT-01-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.15 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 2.8 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 79.49 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045616
Apr 24, 2019
TISSUE
04/24/2019 RG_SC-KO-01-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.29 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.7 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 74.90 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045617
Apr 24, 2019
TISSUE
04/24/2019 RG_SC-KO-02-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.20 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.5 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g 0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 75.03 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045618
Apr 24, 2019
TISSUE
04/24/2019 RG_SC-KO-03-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.22 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.9 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g 0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 74.96 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045619
Apr 24, 2019
TISSUE
04/24/2019 RG_SC-KO-04-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.19 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.4 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g 0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 71.18 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045620
Apr 24, 2019
TISSUE
04/24/2019 RG_SC-KO-05-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.25 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.6 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 74.50 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045621
Apr 24, 2019
TISSUE
04/24/2019 RG_SC-BT-01-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 1.9 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.7 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 84.97 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045622
Apr 25, 2019
TISSUE
04/25/2019 RG_SC-BT-02-M_20190425 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 1.2 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.9 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 76.03 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045623
Apr 24, 2019
TISSUE
04/24/2019 RG_ER-KO-01-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.21 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.4 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 2 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 70.00 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045624
Apr 24, 2019
TISSUE
04/24/2019 RG_ER-KO-02-M_20190424 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.26 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.6 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 75.50 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045625
Apr 26, 2019
TISSUE
04/26/2019 RG_ER-KO-03-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.22 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.4 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g 0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 72.75 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045626
Apr 26, 2019
TISSUE
04/26/2019 RG_ER-KO-04-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.20 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.3 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 72.67 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045627
Apr 26, 2019
TISSUE
04/26/2019 RG_ER-KO-05-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.12 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.4 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g 3 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 67.09 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019045628
Apr 26, 2019
TISSUE
04/26/2019 RG_ER-KO-06-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.16 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 1.5 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 59.71 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019047008
Aug 26, 2019
TISSUE
08/26/2019 RG_GC_MWF-01-M_20190426 

Client PO #:      VPO00616225 Ref# 19-08
Date Received:  Aug 15, 2019

          Analyte Units Result DL

   Lab Section 2

              Aluminum ug/g <50 50

              Antimony ug/g <0.1 0.1

              Arsenic ug/g <0.5 0.5

              Barium ug/g <5 5

              Beryllium ug/g <0.02 0.02

              Boron ug/g <50 50

              Cadmium ug/g <0.02 0.02

              Chromium ug/g <5 5

              Cobalt ug/g <5 5

              Copper ug/g <5 5

              Iron ug/g <50 50

              Lead ug/g <0.5 0.5

              Manganese ug/g <5 5

              Mercury ug/g 0.28 0.02

              Molybdenum ug/g <0.5 0.5

              Nickel ug/g <5 5

              Selenium ug/g 2.0 0.5

              Silver ug/g <0.02 0.02

              Strontium ug/g <1 1

              Thallium ug/g <0.1 0.1

              Tin ug/g <2 2

              Titanium ug/g <5 5

              Uranium ug/g <0.1 0.1

              Vanadium ug/g <1 1

              Zinc ug/g <50 50

   Lab Section 6

              Moisture % 76.58 0.02

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 12.7��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Name Units Method
Silver ug/g PRP-034 / Chm-522

Aluminum ug/g PRP-034 / Chm-522

Arsenic ug/g PRP-034 / Chm-522

Boron ug/g PRP-034 / Chm-522

Barium ug/g PRP-034 / Chm-522

Beryllium ug/g PRP-034 / Chm-522

Cadmium ug/g PRP-034 / Chm-522

Cobalt ug/g PRP-034 / Chm-522

Chromium ug/g PRP-034 / Chm-522

Copper ug/g PRP-034 / Chm-522

Iron ug/g PRP-034 / Chm-522

Mercury ug/g PRP-034 / Chm-522

Manganese ug/g PRP-034 / Chm-522

Molybdenum ug/g PRP-034 / Chm-522

Nickel ug/g PRP-034 / Chm-522

Lead ug/g PRP-034 / Chm-522

Antimony ug/g PRP-034 / Chm-522

Selenium ug/g PRP-034 / Chm-522

Tin ug/g PRP-034 / Chm-522

Strontium ug/g PRP-034 / Chm-522

Titanium ug/g PRP-034 / Chm-522

Thallium ug/g PRP-034 / Chm-522

Uranium ug/g PRP-034 / Chm-522

Vanadium ug/g PRP-034 / Chm-522

Zinc ug/g PRP-034 / Chm-522

Moisture % PRP-010

Analyte Methods
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Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Heidi Currier

Date Samples Received: Sep-19-2019 Client P.O.: VPO00616225 Ref#19-08

Oct 17, 2019

SRC Group # 2019-13453

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 2 authorized by Keith Gipman, Supervisor
Results from Lab Section 6 authorized by Marion McConnell, Supervisor

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



2 Lamb Street
Georgetown, ON   L7G 3M9
  Attn: Heidi Currier

Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053248
Aug 26, 2019
TISSUE
08/26/2019 RG_SC-KO-01_M_20190826 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.013

              Antimony ug/g <0.1 0.1 0.013

              Arsenic ug/g <0.5 0.5 0.013

              Barium ug/g <5 5 0.013

              Beryllium ug/g <0.02 0.02 0.013

              Boron ug/g <50 50 0.013

              Cadmium ug/g <0.02 0.02 0.013

              Chromium ug/g <5 5 0.013

              Cobalt ug/g <5 5 0.013

              Copper ug/g <5 5 0.013

              Iron ug/g <50 50 0.013

              Lead ug/g <0.5 0.5 0.013

              Manganese ug/g <5 5 0.013

              Mercury ug/g 0.18 0.06 0.02 0.013

              Molybdenum ug/g <0.5 0.5 0.013

              Nickel ug/g <5 5 0.013

              Selenium ug/g 1.6 0.9 0.5 0.013

              Silver ug/g <0.02 0.02 0.013

              Strontium ug/g 2 1 1 0.013

              Thallium ug/g <0.1 0.1 0.013

              Tin ug/g <2 2 0.013

              Titanium ug/g <5 5 0.013

              Uranium ug/g <0.1 0.1 0.013

              Vanadium ug/g <1 1 0.013

              Zinc ug/g 110 70 50 0.013

   Lab Section 6

              Moisture % 57.83 6 0.02 0.013

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
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Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053249
Aug 26, 2019
TISSUE
08/26/2019 RG_SC-KO-02_M_20190826 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0131

              Antimony ug/g <0.1 0.1 0.0131

              Arsenic ug/g <0.5 0.5 0.0131

              Barium ug/g <5 5 0.0131

              Beryllium ug/g <0.02 0.02 0.0131

              Boron ug/g <50 50 0.0131

              Cadmium ug/g <0.02 0.02 0.0131

              Chromium ug/g <5 5 0.0131

              Cobalt ug/g <5 5 0.0131

              Copper ug/g <5 5 0.0131

              Iron ug/g <50 50 0.0131

              Lead ug/g <0.5 0.5 0.0131

              Manganese ug/g <5 5 0.0131

              Mercury ug/g 0.15 0.05 0.02 0.0131

              Molybdenum ug/g <0.5 0.5 0.0131

              Nickel ug/g <5 5 0.0131

              Selenium ug/g 1.6 0.9 0.5 0.0131

              Silver ug/g <0.02 0.02 0.0131

              Strontium ug/g 1 1 1 0.0131

              Thallium ug/g <0.1 0.1 0.0131

              Tin ug/g <2 2 0.0131

              Titanium ug/g <5 5 0.0131

              Uranium ug/g <0.1 0.1 0.0131

              Vanadium ug/g <1 1 0.0131

              Zinc ug/g 130 80 50 0.0131

   Lab Section 6

              Moisture % 74.41 7 0.02 0.0131

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.

Page 3 of 17

SRC Group # 2019-13453

Minnow Environmental Inc.

Oct 17, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053250
Aug 26, 2019
TISSUE
08/26/2019 RG_SC-KO-03_M_20190826 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0118

              Antimony ug/g <0.1 0.1 0.0118

              Arsenic ug/g <0.5 0.5 0.0118

              Barium ug/g <5 5 0.0118

              Beryllium ug/g <0.02 0.02 0.0118

              Boron ug/g <50 50 0.0118

              Cadmium ug/g <0.02 0.02 0.0118

              Chromium ug/g <5 5 0.0118

              Cobalt ug/g <5 5 0.0118

              Copper ug/g <5 5 0.0118

              Iron ug/g <50 50 0.0118

              Lead ug/g <0.5 0.5 0.0118

              Manganese ug/g <5 5 0.0118

              Mercury ug/g 0.16 0.05 0.02 0.0118

              Molybdenum ug/g <0.5 0.5 0.0118

              Nickel ug/g <5 5 0.0118

              Selenium ug/g 1.6 0.9 0.5 0.0118

              Silver ug/g <0.02 0.02 0.0118

              Strontium ug/g <1 1 0.0118

              Thallium ug/g <0.1 0.1 0.0118

              Tin ug/g <2 2 0.0118

              Titanium ug/g <5 5 0.0118

              Uranium ug/g <0.1 0.1 0.0118

              Vanadium ug/g <1 1 0.0118

              Zinc ug/g 120 80 50 0.0118

   Lab Section 6

              Moisture % 73.95 7 0.02 0.0118

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053251
Aug 26, 2019
TISSUE
08/26/2019 RG_ER-KO-04_M_20190826 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g <50 50 0.0124

              Antimony ug/g <0.1 0.1 0.0124

              Arsenic ug/g <0.5 0.5 0.0124

              Barium ug/g <5 5 0.0124

              Beryllium ug/g <0.02 0.02 0.0124

              Boron ug/g <50 50 0.0124

              Cadmium ug/g <0.02 0.02 0.0124

              Chromium ug/g <5 5 0.0124

              Cobalt ug/g <5 5 0.0124

              Copper ug/g <5 5 0.0124

              Iron ug/g <50 50 0.0124

              Lead ug/g <0.5 0.5 0.0124

              Manganese ug/g <5 5 0.0124

              Mercury ug/g 0.18 0.06 0.02 0.0124

              Molybdenum ug/g <0.5 0.5 0.0124

              Nickel ug/g <5 5 0.0124

              Selenium ug/g 1.8 0.9 0.5 0.0124

              Silver ug/g <0.02 0.02 0.0124

              Strontium ug/g <1 1 0.0124

              Thallium ug/g <0.1 0.1 0.0124

              Tin ug/g <2 2 0.0124

              Titanium ug/g <5 5 0.0124

              Uranium ug/g <0.1 0.1 0.0124

              Vanadium ug/g <1 1 0.0124

              Zinc ug/g 170 90 50 0.0124

   Lab Section 6

              Moisture % 73.82 7 0.02 0.0124

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053252
Aug 21, 2019
TISSUE
08/21/2019 RG_T4_INV_20190821 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 820 200 50 0.0146

              Antimony ug/g <0.1 0.1 0.0146

              Arsenic ug/g 12 2 0.5 0.0146

              Barium ug/g 26 5 5 0.0146

              Beryllium ug/g 0.03 0.02 0.02 0.0146

              Boron ug/g <50 50 0.0146

              Cadmium ug/g 0.31 0.08 0.02 0.0146

              Chromium ug/g <5 5 0.0146

              Cobalt ug/g <5 5 0.0146

              Copper ug/g 18 9 5 0.0146

              Iron ug/g 5000 500 50 0.0146

              Lead ug/g 0.7 0.6 0.5 0.0146

              Manganese ug/g 45 10 5 0.0146

              Mercury ug/g <0.02 0.02 0.0146

              Molybdenum ug/g <0.5 0.5 0.0146

              Nickel ug/g <5 5 0.0146

              Selenium ug/g 1.5 0.8 0.5 0.0146

              Silver ug/g 0.06 0.03 0.02 0.0146

              Strontium ug/g 230 20 1 0.0146

              Thallium ug/g <0.1 0.1 0.0146

              Tin ug/g <2 2 0.0146

              Titanium ug/g 9 5 5 0.0146

              Uranium ug/g <0.1 0.1 0.0146

              Vanadium ug/g 2 1 1 0.0146

              Zinc ug/g <50 50 0.0146

   Lab Section 6

              Moisture % 42.39 4 0.02 0.0146

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053253
Aug 22, 2019
TISSUE
08/22/2019 RG_TN_INV_20190822 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 3700 600 50 0.0093

              Antimony ug/g 0.2 0.1 0.1 0.0093

              Arsenic ug/g 10 2 0.5 0.0093

              Barium ug/g 40 5 5 0.0093

              Beryllium ug/g 0.16 0.03 0.02 0.0093

              Boron ug/g <50 50 0.0093

              Cadmium ug/g 0.23 0.06 0.02 0.0093

              Chromium ug/g <5 5 0.0093

              Cobalt ug/g <5 5 0.0093

              Copper ug/g 22 10 5 0.0093

              Iron ug/g 5200 500 50 0.0093

              Lead ug/g 8.0 2 0.5 0.0093

              Manganese ug/g 96 20 5 0.0093

              Mercury ug/g 0.05 0.03 0.02 0.0093

              Molybdenum ug/g <0.5 0.5 0.0093

              Nickel ug/g <5 5 0.0093

              Selenium ug/g 2.9 1 0.5 0.0093

              Silver ug/g 0.06 0.03 0.02 0.0093

              Strontium ug/g 44 7 1 0.0093

              Thallium ug/g <0.1 0.1 0.0093

              Tin ug/g <2 2 0.0093

              Titanium ug/g 60 20 5 0.0093

              Uranium ug/g 0.5 0.2 0.1 0.0093

              Vanadium ug/g 5 2 1 0.0093

              Zinc ug/g 110 70 50 0.0093

   Lab Section 6

              Moisture % 86.30 9 0.02 0.0093

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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SRC Group # 2019-13453

Minnow Environmental Inc.

Oct 17, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053254
Aug 21, 2019
TISSUE
08/21/2019 RG_T4-1-ZOOT_20190821 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2200 200 5 0.0393

              Antimony ug/g 0.21 0.05 0.02 0.0393

              Arsenic ug/g 3.0 0.4 0.05 0.0393

              Barium ug/g 51 5 0.5 0.0393

              Beryllium ug/g 0.08 0.02 0.02 0.0393

              Boron ug/g <5 5 0.0393

              Cadmium ug/g 1.3 0.2 0.02 0.0393

              Chromium ug/g 2.4 1 0.5 0.0393

              Cobalt ug/g 1.0 0.5 0.5 0.0393

              Copper ug/g 9.1 2 0.5 0.0393

              Iron ug/g 1700 200 5 0.0393

              Lead ug/g 2.0 0.3 0.05 0.0393

              Manganese ug/g 96 10 0.5 0.0393

              Mercury ug/g 0.03 0.02 0.01 0.0393

              Molybdenum ug/g 0.45 0.1 0.05 0.0393

              Nickel ug/g 2.7 0.5 0.5 0.0393

              Selenium ug/g 3.5 0.5 0.05 0.0393

              Silver ug/g 0.04 0.03 0.02 0.0393

              Strontium ug/g 90 9 0.1 0.0393

              Thallium ug/g 0.07 0.02 0.01 0.0393

              Tin ug/g 0.4 0.2 0.2 0.0393

              Titanium ug/g 46 7 0.5 0.0393

              Uranium ug/g 0.33 0.08 0.02 0.0393

              Vanadium ug/g 2.8 0.7 0.2 0.0393

              Zinc ug/g 110 20 5 0.0393

   Lab Section 6

              Moisture % 99.78 10 0.02 0.0393

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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SRC Group # 2019-13453

Minnow Environmental Inc.

Oct 17, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053255
Aug 21, 2019
TISSUE
08/21/2019 RG_T4-2-ZOOT_20190821 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1700 200 5 0.0625

              Antimony ug/g 0.11 0.04 0.02 0.0625

              Arsenic ug/g 3.1 0.5 0.05 0.0625

              Barium ug/g 41 6 0.5 0.0625

              Beryllium ug/g 0.07 0.02 0.02 0.0625

              Boron ug/g <5 5 0.0625

              Cadmium ug/g 1.3 0.2 0.02 0.0625

              Chromium ug/g 1.9 1 0.5 0.0625

              Cobalt ug/g 0.9 0.5 0.5 0.0625

              Copper ug/g 10 2 0.5 0.0625

              Iron ug/g 1200 100 5 0.0625

              Lead ug/g 1.3 0.2 0.05 0.0625

              Manganese ug/g 78 8 0.5 0.0625

              Mercury ug/g 0.03 0.02 0.01 0.0625

              Molybdenum ug/g 0.39 0.1 0.05 0.0625

              Nickel ug/g 2.8 0.5 0.5 0.0625

              Selenium ug/g 3.4 0.5 0.05 0.0625

              Silver ug/g 0.04 0.03 0.02 0.0625

              Strontium ug/g 77 8 0.1 0.0625

              Thallium ug/g 0.06 0.02 0.01 0.0625

              Tin ug/g 0.3 0.2 0.2 0.0625

              Titanium ug/g 34 5 0.5 0.0625

              Uranium ug/g 0.23 0.06 0.02 0.0625

              Vanadium ug/g 2.2 0.6 0.2 0.0625

              Zinc ug/g 100 20 5 0.0625

   Lab Section 6

              Moisture % 99.67 10 0.02 0.0625

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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SRC Group # 2019-13453

Minnow Environmental Inc.

Oct 17, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053256
Aug 21, 2019
TISSUE
08/21/2019 RG_T4-3-ZOOT_20190821 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1600 200 5 0.0752

              Antimony ug/g 0.11 0.04 0.02 0.0752

              Arsenic ug/g 3.4 0.5 0.05 0.0752

              Barium ug/g 42 6 0.5 0.0752

              Beryllium ug/g 0.06 0.02 0.02 0.0752

              Boron ug/g <5 5 0.0752

              Cadmium ug/g 1.4 0.2 0.02 0.0752

              Chromium ug/g 1.8 0.9 0.5 0.0752

              Cobalt ug/g 0.9 0.5 0.5 0.0752

              Copper ug/g 9.9 2 0.5 0.0752

              Iron ug/g 1100 100 5 0.0752

              Lead ug/g 1.5 0.2 0.05 0.0752

              Manganese ug/g 77 8 0.5 0.0752

              Mercury ug/g 0.04 0.02 0.01 0.0752

              Molybdenum ug/g 0.41 0.1 0.05 0.0752

              Nickel ug/g 2.4 0.5 0.5 0.0752

              Selenium ug/g 3.7 0.6 0.05 0.0752

              Silver ug/g 0.04 0.03 0.02 0.0752

              Strontium ug/g 73 7 0.1 0.0752

              Thallium ug/g 0.06 0.02 0.01 0.0752

              Tin ug/g 0.4 0.2 0.2 0.0752

              Titanium ug/g 27 4 0.5 0.0752

              Uranium ug/g 0.21 0.05 0.02 0.0752

              Vanadium ug/g 2.1 0.5 0.2 0.0752

              Zinc ug/g 100 20 5 0.0752

   Lab Section 6

              Moisture % 99.61 10 0.02 0.0752

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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SRC Group # 2019-13453

Minnow Environmental Inc.

Oct 17, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053257
Aug 21, 2019
TISSUE
08/21/2019 RG_T4-4-ZOOT_20190821 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1200 100 5 0.0861

              Antimony ug/g 0.13 0.05 0.02 0.0861

              Arsenic ug/g 3.2 0.5 0.05 0.0861

              Barium ug/g 36 5 0.5 0.0861

              Beryllium ug/g 0.05 0.02 0.02 0.0861

              Boron ug/g <5 5 0.0861

              Cadmium ug/g 1.3 0.2 0.02 0.0861

              Chromium ug/g 1.4 0.8 0.5 0.0861

              Cobalt ug/g 0.8 0.5 0.5 0.0861

              Copper ug/g 9.0 2 0.5 0.0861

              Iron ug/g 940 90 5 0.0861

              Lead ug/g 2.1 0.3 0.05 0.0861

              Manganese ug/g 66 7 0.5 0.0861

              Mercury ug/g 0.04 0.02 0.01 0.0861

              Molybdenum ug/g 0.39 0.1 0.05 0.0861

              Nickel ug/g 2.0 0.5 0.5 0.0861

              Selenium ug/g 3.6 0.5 0.05 0.0861

              Silver ug/g 0.04 0.03 0.02 0.0861

              Strontium ug/g 70 7 0.1 0.0861

              Thallium ug/g 0.05 0.02 0.01 0.0861

              Tin ug/g 0.4 0.2 0.2 0.0861

              Titanium ug/g 21 3 0.5 0.0861

              Uranium ug/g 0.18 0.06 0.02 0.0861

              Vanadium ug/g 1.7 0.6 0.2 0.0861

              Zinc ug/g 100 20 5 0.0861

   Lab Section 6

              Moisture % 99.53 10 0.02 0.0861

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Minnow Environmental Inc.

Oct 17, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053258
Aug 21, 2019
TISSUE
08/21/2019 RG_T4-5-ZOOT_20190821 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 100 5 0.0896

              Antimony ug/g 0.13 0.05 0.02 0.0896

              Arsenic ug/g 3.1 0.5 0.05 0.0896

              Barium ug/g 35 5 0.5 0.0896

              Beryllium ug/g 0.04 0.02 0.02 0.0896

              Boron ug/g <5 5 0.0896

              Cadmium ug/g 1.5 0.2 0.02 0.0896

              Chromium ug/g 1.5 0.8 0.5 0.0896

              Cobalt ug/g 0.7 0.5 0.5 0.0896

              Copper ug/g 9.2 2 0.5 0.0896

              Iron ug/g 860 90 5 0.0896

              Lead ug/g 10 1 0.05 0.0896

              Manganese ug/g 65 6 0.5 0.0896

              Mercury ug/g 0.04 0.02 0.01 0.0896

              Molybdenum ug/g 0.38 0.1 0.05 0.0896

              Nickel ug/g 2.2 0.5 0.5 0.0896

              Selenium ug/g 3.6 0.5 0.05 0.0896

              Silver ug/g 0.08 0.04 0.02 0.0896

              Strontium ug/g 71 7 0.1 0.0896

              Thallium ug/g 0.05 0.02 0.01 0.0896

              Tin ug/g 1.6 0.2 0.2 0.0896

              Titanium ug/g 22 3 0.5 0.0896

              Uranium ug/g 0.20 0.05 0.02 0.0896

              Vanadium ug/g 1.6 0.5 0.2 0.0896

              Zinc ug/g 130 20 5 0.0896

   Lab Section 6

              Moisture % 99.46 10 0.02 0.0896

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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SRC Group # 2019-13453

Minnow Environmental Inc.

Oct 17, 2019

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053259
Aug 22, 2019
TISSUE
08/22/2019 RG_TN-1-ZOOT_20190822 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1300 100 5 0.036

              Antimony ug/g 0.18 0.06 0.02 0.036

              Arsenic ug/g 2.7 0.4 0.05 0.036

              Barium ug/g 43 6 0.5 0.036

              Beryllium ug/g 0.05 0.02 0.02 0.036

              Boron ug/g <5 5 0.036

              Cadmium ug/g 1.3 0.2 0.02 0.036

              Chromium ug/g 1.7 0.9 0.5 0.036

              Cobalt ug/g 0.7 0.5 0.5 0.036

              Copper ug/g 8.7 2 0.5 0.036

              Iron ug/g 950 100 5 0.036

              Lead ug/g 1.8 0.3 0.05 0.036

              Manganese ug/g 58 6 0.5 0.036

              Mercury ug/g 0.04 0.02 0.01 0.036

              Molybdenum ug/g 0.43 0.1 0.05 0.036

              Nickel ug/g 2.0 0.5 0.5 0.036

              Selenium ug/g 3.1 0.5 0.05 0.036

              Silver ug/g 0.04 0.03 0.02 0.036

              Strontium ug/g 108 10 0.1 0.036

              Thallium ug/g 0.05 0.02 0.01 0.036

              Tin ug/g 1.1 0.2 0.2 0.036

              Titanium ug/g 22 3 0.5 0.036

              Uranium ug/g 0.31 0.08 0.02 0.036

              Vanadium ug/g 1.7 0.6 0.2 0.036

              Zinc ug/g 100 20 5 0.036

   Lab Section 6

              Moisture % 99.78 10 0.02 0.036

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Environmental Analytical Laboratories
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053260
Aug 22, 2019
TISSUE
08/22/2019 RG_TN-2-ZOOT_20190822 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1400 100 5 0.0302

              Antimony ug/g 0.15 0.05 0.02 0.0302

              Arsenic ug/g 2.4 0.4 0.05 0.0302

              Barium ug/g 46 7 0.5 0.0302

              Beryllium ug/g 0.05 0.02 0.02 0.0302

              Boron ug/g <5 5 0.0302

              Cadmium ug/g 1.2 0.2 0.02 0.0302

              Chromium ug/g 1.8 0.9 0.5 0.0302

              Cobalt ug/g 0.7 0.5 0.5 0.0302

              Copper ug/g 8.2 2 0.5 0.0302

              Iron ug/g 990 100 5 0.0302

              Lead ug/g 1.5 0.2 0.05 0.0302

              Manganese ug/g 64 6 0.5 0.0302

              Mercury ug/g 0.03 0.02 0.01 0.0302

              Molybdenum ug/g 0.72 0.2 0.05 0.0302

              Nickel ug/g 7.1 2 0.5 0.0302

              Selenium ug/g 3.0 0.4 0.05 0.0302

              Silver ug/g 0.04 0.03 0.02 0.0302

              Strontium ug/g 96 10 0.1 0.0302

              Thallium ug/g 0.05 0.02 0.01 0.0302

              Tin ug/g 0.6 0.2 0.2 0.0302

              Titanium ug/g 28 4 0.5 0.0302

              Uranium ug/g 0.36 0.09 0.02 0.0302

              Vanadium ug/g 1.8 0.6 0.2 0.0302

              Zinc ug/g 100 20 5 0.0302

   Lab Section 6

              Moisture % 99.83 10 0.02 0.0302

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053261
Aug 22, 2019
TISSUE
08/22/2019 RG_TN-3-ZOOT_20190822 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 2100 300 50 0.0185

              Antimony ug/g 0.1 0.1 0.1 0.0185

              Arsenic ug/g 2.8 0.5 0.5 0.0185

              Barium ug/g 62 20 5 0.0185

              Beryllium ug/g 0.09 0.02 0.02 0.0185

              Boron ug/g <50 50 0.0185

              Cadmium ug/g 1.3 0.2 0.02 0.0185

              Chromium ug/g <5 5 0.0185

              Cobalt ug/g <5 5 0.0185

              Copper ug/g 9 7 5 0.0185

              Iron ug/g 1600 200 50 0.0185

              Lead ug/g 2.4 1 0.5 0.0185

              Manganese ug/g 84 20 5 0.0185

              Mercury ug/g 0.02 0.02 0.02 0.0185

              Molybdenum ug/g <0.5 0.5 0.0185

              Nickel ug/g 12 5 5 0.0185

              Selenium ug/g 3.1 1 0.5 0.0185

              Silver ug/g 0.03 0.02 0.02 0.0185

              Strontium ug/g 130 10 1 0.0185

              Thallium ug/g <0.1 0.1 0.0185

              Tin ug/g <2 2 0.0185

              Titanium ug/g 36 10 5 0.0185

              Uranium ug/g 0.5 0.2 0.1 0.0185

              Vanadium ug/g 3 2 1 0.0185

              Zinc ug/g 120 80 50 0.0185

   Lab Section 6

              Moisture % 99.85 10 0.02 0.0185

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053262
Aug 22, 2019
TISSUE
08/22/2019 RG_TN-4-ZOOT_20190822 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 100 5 0.0283

              Antimony ug/g 0.08 0.04 0.02 0.0283

              Arsenic ug/g 2.6 0.4 0.05 0.0283

              Barium ug/g 38 6 0.5 0.0283

              Beryllium ug/g 0.04 0.02 0.02 0.0283

              Boron ug/g <5 5 0.0283

              Cadmium ug/g 1.4 0.2 0.02 0.0283

              Chromium ug/g 1.3 0.8 0.5 0.0283

              Cobalt ug/g 0.7 0.5 0.5 0.0283

              Copper ug/g 7.5 2 0.5 0.0283

              Iron ug/g 940 90 5 0.0283

              Lead ug/g 1.4 0.2 0.05 0.0283

              Manganese ug/g 62 6 0.5 0.0283

              Mercury ug/g 0.03 0.02 0.01 0.0283

              Molybdenum ug/g 0.46 0.1 0.05 0.0283

              Nickel ug/g 1.7 0.5 0.5 0.0283

              Selenium ug/g 3.1 0.5 0.05 0.0283

              Silver ug/g 0.03 0.02 0.02 0.0283

              Strontium ug/g 91 9 0.1 0.0283

              Thallium ug/g 0.04 0.02 0.01 0.0283

              Tin ug/g 0.4 0.2 0.2 0.0283

              Titanium ug/g 16 2 0.5 0.0283

              Uranium ug/g 0.35 0.09 0.02 0.0283

              Vanadium ug/g 1.4 0.5 0.2 0.0283

              Zinc ug/g 93 20 5 0.0283

   Lab Section 6

              Moisture % 99.83 10 0.02 0.0283

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Sample #:
Date Sampled:
Sample Matrix:
Description:

2019053263
Aug 22, 2019
TISSUE
08/22/2019 RG_TN-5-ZOOT_20190822 

Client PO #:      VPO00616225 Ref#19-08
Date Received:  Sep 19, 2019

          Analyte Units Result +/- DL Weight (g)

   Lab Section 2

              Aluminum ug/g 1100 200 50 0.0237

              Antimony ug/g <0.1 0.1 0.0237

              Arsenic ug/g 2.6 0.5 0.5 0.0237

              Barium ug/g 39 5 5 0.0237

              Beryllium ug/g 0.06 0.02 0.02 0.0237

              Boron ug/g <50 50 0.0237

              Cadmium ug/g 1.2 0.2 0.02 0.0237

              Chromium ug/g <5 5 0.0237

              Cobalt ug/g <5 5 0.0237

              Copper ug/g 7 6 5 0.0237

              Iron ug/g 1200 200 50 0.0237

              Lead ug/g 1.2 0.8 0.5 0.0237

              Manganese ug/g 60 20 5 0.0237

              Mercury ug/g 0.03 0.02 0.02 0.0237

              Molybdenum ug/g <0.5 0.5 0.0237

              Nickel ug/g <5 5 0.0237

              Selenium ug/g 3.1 1 0.5 0.0237

              Silver ug/g 0.03 0.02 0.02 0.0237

              Strontium ug/g 97 10 1 0.0237

              Thallium ug/g <0.1 0.1 0.0237

              Tin ug/g <2 2 0.0237

              Titanium ug/g 120 20 5 0.0237

              Uranium ug/g 0.3 0.2 0.1 0.0237

              Vanadium ug/g 2 1 1 0.0237

              Zinc ug/g 80 60 50 0.0237

   Lab Section 6

              Moisture % 99.83 10 0.02 0.0237

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 3.5��&�XSRQ�UHFHLSW�

Results are reported on a dry basis.
Variability in detection limits due to sample size.
There was no sample remaining to perform rechecks due to limited sample
weight submitted to the laboratory.
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Quality Control Report

Justin Wilson
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1290
Aluminum ug/g 1280 1320
Aluminum ug/g 1280 1300
Aluminum ug/g 1280 1240
Aluminum ug/g 1280 1370
Aluminum ug/g 1280 1310
Aluminum ug/g 1280 1350
Arsenic ug/g 6.87 6.54
Arsenic ug/g 6.87 7.26
Arsenic ug/g 6.87 6.78
Arsenic ug/g 6.87 7.50
Arsenic ug/g 6.87 6.82
Arsenic ug/g 6.87 7.44
Arsenic ug/g 6.87 6.75
Arsenic ug/g 6.87 6.80
Cadmium ug/g 0.299 0.292
Cadmium ug/g 0.299 0.296
Cadmium ug/g 0.299 0.302
Cadmium ug/g 0.299 0.336
Cadmium ug/g 0.299 0.326
Cadmium ug/g 0.299 0.322
Cadmium ug/g 0.299 0.321
Cadmium ug/g 0.299 0.308
Chromium ug/g 1.57 1.57
Chromium ug/g 1.57 1.54
Chromium ug/g 1.57 1.52
Chromium ug/g 1.57 1.61
Chromium ug/g 1.57 1.60
Chromium ug/g 1.57 1.56
Chromium ug/g 1.57 1.54
Chromium ug/g 1.57 1.63
Copper ug/g 13.8 13.4
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QC Analysis Units Target Value Obtained Value

Copper ug/g 13.8 13.8
Copper ug/g 13.8 14.3
Copper ug/g 13.8 14.6
Copper ug/g 13.8 14.5
Copper ug/g 13.8 14.0
Copper ug/g 13.8 14.2
Copper ug/g 13.8 14.3
Iron ug/g 312 307
Iron ug/g 312 306
Iron ug/g 312 303
Iron ug/g 312 326
Iron ug/g 312 317
Iron ug/g 312 311
Iron ug/g 312 300
Lead ug/g 0.404 0.380
Lead ug/g 0.404 0.394
Lead ug/g 0.404 0.403
Lead ug/g 0.404 0.414
Lead ug/g 0.404 0.412
Lead ug/g 0.404 0.419
Lead ug/g 0.404 0.422
Lead ug/g 0.404 0.411
Manganese ug/g 2.70 2.31
Manganese ug/g 2.70 2.35
Manganese ug/g 2.70 2.52
Manganese ug/g 2.70 2.10
Manganese ug/g 2.70 2.08
Manganese ug/g 2.70 2.82
Manganese ug/g 2.70 3.11
Manganese ug/g 2.70 2.10
Mercury ug/g 0.364 0.374
Mercury ug/g 0.364 0.338
Mercury ug/g 0.364 0.367
Mercury ug/g 0.364 0.350
Mercury ug/g 0.364 0.406
Mercury ug/g 0.364 0.379
Mercury ug/g 0.364 0.373
Nickel ug/g 1.20 1.15
Nickel ug/g 1.20 1.17
Nickel ug/g 1.20 1.14
Nickel ug/g 1.20 1.17
Nickel ug/g 1.20 1.21
Nickel ug/g 1.20 1.19
Nickel ug/g 1.20 1.19
Nickel ug/g 1.20 1.18
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QC Analysis Units Target Value Obtained Value

Selenium ug/g 3.45 3.45
Selenium ug/g 3.45 3.80
Selenium ug/g 3.45 3.61
Selenium ug/g 3.45 3.91
Selenium ug/g 3.45 3.56
Selenium ug/g 3.45 3.81
Selenium ug/g 3.45 3.56
Selenium ug/g 3.45 3.55
Silver ug/g 0.0234 0.0196
Silver ug/g 0.0234 0.0197
Silver ug/g 0.0234 0.0206
Silver ug/g 0.0234 0.0210
Silver ug/g 0.0234 0.0204
Silver ug/g 0.0234 0.0213
Silver ug/g 0.0234 0.0218
Silver ug/g 0.0234 0.0208
Zinc ug/g 47.8 48.6
Zinc ug/g 47.8 47.0
Zinc ug/g 47.8 47.5
Zinc ug/g 47.8 48.7
Zinc ug/g 47.8 48.4
Zinc ug/g 47.8 47.5
Zinc ug/g 47.8 48.0

Duplicates:

Duplicates are used to assess problems with precision and help ensure that samples within a given batch were 
SURFHVVHG�DSSURSULDWHO\���7KH�GLIIHUHQFH�EHWZHHQ�GXSOLFDWHV�PXVW�EH�ZLWKLQ�VWULFW�OLPLWV��RWKHUZLVH�FRUUHFWLYH�DFWLRQ�LV�
UHTXLUHG���3OHDVH�QRWH��WKH�GXSOLFDWH�V��LQ�WKLV�UHSRUW�DUH�GXSOLFDWHV�DQDO\]HG�ZLWKLQ�D�JLYHQ�EDWFK�RI�WHVW�VDPSOHV�DQG�
may not be from this specific group of samples.

Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 26982 <0.1 <0.1
Silver ug/g 26984 <0.1 <0.1
Silver ug/g 26988 <0.1 <0.1
Silver ug/g 26992 <0.1 <0.1
Silver ug/g 26996 0.01 0.01
Silver ug/g 27018 <0.01 <0.01
Silver ug/g 27041 0.01 0.01
Silver ug/g 27045 0.01 0.01
Silver ug/g 27083 <0.01 <0.01
Silver ug/g 27092 <0.01 <0.01
Silver ug/g 27095 <0.01 <0.01
Silver ug/g 27101 0.02 0.02
Silver ug/g 27108 <0.01 <0.01
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Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 27115 0.01 0.01
Aluminum ug/g 26982 70 80
Aluminum ug/g 26984 <20 <20
Aluminum ug/g 26988 <20 <20
Aluminum ug/g 26992 <20 <20
Aluminum ug/g 26996 10 3
Aluminum ug/g 27018 3 <2
Aluminum ug/g 27041 2 <2
Aluminum ug/g 27045 <2 <2
Aluminum ug/g 27083 8 10
Aluminum ug/g 27092 10 6
Aluminum ug/g 27095 <2 <2
Aluminum ug/g 27101 17 13
Aluminum ug/g 27108 4 3
Aluminum ug/g 27115 <2 <2
Arsenic ug/g 26982 <0.5 <0.5
Arsenic ug/g 26984 <0.5 <0.5
Arsenic ug/g 26988 <0.5 <0.5
Arsenic ug/g 26992 <0.5 <0.5
Arsenic ug/g 26996 0.34 0.22
Arsenic ug/g 27018 <0.05 <0.05
Arsenic ug/g 27041 0.13 0.13
Arsenic ug/g 27045 0.18 0.17
Arsenic ug/g 27083 0.08 0.08
Arsenic ug/g 27092 <0.05 <0.05
Arsenic ug/g 27095 <0.05 <0.05
Arsenic ug/g 27101 0.22 0.20
Arsenic ug/g 27108 0.19 0.19
Arsenic ug/g 27115 0.24 0.24
Boron ug/g 26982 <10 <10
Boron ug/g 26984 <10 <10
Boron ug/g 26988 <10 <10
Boron ug/g 26992 <10 <10
Boron ug/g 26996 <1 <1
Boron ug/g 27018 <1 <1
Boron ug/g 27041 <1 <1
Boron ug/g 27045 <1 <1
Boron ug/g 27083 <1 <1
Boron ug/g 27092 <1 <1
Boron ug/g 27095 <1 <1
Boron ug/g 27101 <1 <1
Boron ug/g 27108 <1 <1
Boron ug/g 27115 <1 <1
Barium ug/g 26982 2.1 2.0
Barium ug/g 26984 0.9 0.9
Barium ug/g 26988 1.2 1.4
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Duplicate Analysis Units Sample ID First Result Second Result
Barium ug/g 26992 1.0 1.1
Barium ug/g 26996 0.53 0.35
Barium ug/g 27018 0.26 0.25
Barium ug/g 27041 0.91 0.89
Barium ug/g 27045 1.4 1.4
Barium ug/g 27083 0.07 0.08
Barium ug/g 27092 0.17 0.10
Barium ug/g 27095 0.14 0.16
Barium ug/g 27101 1.0 0.94
Barium ug/g 27108 0.60 0.77
Barium ug/g 27115 0.40 0.43
Beryllium ug/g 26982 <0.1 <0.1
Beryllium ug/g 26984 <0.1 <0.1
Beryllium ug/g 26988 <0.1 <0.1
Beryllium ug/g 26992 <0.1 <0.1
Beryllium ug/g 26996 <0.01 <0.01
Beryllium ug/g 27018 <0.01 <0.01
Beryllium ug/g 27041 <0.01 <0.01
Beryllium ug/g 27045 <0.01 <0.01
Beryllium ug/g 27083 <0.01 <0.01
Beryllium ug/g 27092 <0.01 <0.01
Beryllium ug/g 27095 <0.01 <0.01
Beryllium ug/g 27101 <0.01 <0.01
Beryllium ug/g 27108 <0.01 <0.01
Beryllium ug/g 27115 <0.01 <0.01
Cadmium ug/g 26982 <0.1 <0.1
Cadmium ug/g 26984 <0.1 <0.1
Cadmium ug/g 26988 <0.1 <0.1
Cadmium ug/g 26992 <0.1 <0.1
Cadmium ug/g 26996 <0.01 <0.01
Cadmium ug/g 27018 <0.01 <0.01
Cadmium ug/g 27041 0.04 0.02
Cadmium ug/g 27045 0.01 <0.01
Cadmium ug/g 27083 <0.01 <0.01
Cadmium ug/g 27092 <0.01 <0.01
Cadmium ug/g 27095 <0.01 <0.01
Cadmium ug/g 27101 0.02 0.02
Cadmium ug/g 27108 <0.01 <0.01
Cadmium ug/g 27115 <0.01 <0.01
Cobalt ug/g 26982 <0.1 0.1
Cobalt ug/g 26984 <0.1 <0.1
Cobalt ug/g 26988 <0.1 <0.1
Cobalt ug/g 26992 <0.1 <0.1
Cobalt ug/g 26996 0.04 0.04
Cobalt ug/g 27018 0.04 0.04
Cobalt ug/g 27041 0.06 0.06
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Duplicate Analysis Units Sample ID First Result Second Result
Cobalt ug/g 27045 0.06 0.05
Cobalt ug/g 27083 <0.01 0.02
Cobalt ug/g 27092 0.02 0.02
Cobalt ug/g 27095 0.04 0.04
Cobalt ug/g 27101 0.08 0.07
Cobalt ug/g 27108 0.02 0.02
Cobalt ug/g 27115 0.05 0.04
Chromium ug/g 26982 <5 <5
Chromium ug/g 26984 <5 <5
Chromium ug/g 26988 <5 <5
Chromium ug/g 26992 <5 <5
Chromium ug/g 26996 <0.5 <0.5
Chromium ug/g 27018 <0.5 <0.5
Chromium ug/g 27041 <0.5 <0.5
Chromium ug/g 27045 <0.5 <0.5
Chromium ug/g 27083 <0.5 <0.5
Chromium ug/g 27092 <0.5 <0.5
Chromium ug/g 27095 <0.5 <0.5
Chromium ug/g 27101 <0.5 <0.5
Chromium ug/g 27108 <0.5 <0.5
Chromium ug/g 27115 <0.5 <0.5
Copper ug/g 26982 2.5 2.9
Copper ug/g 26984 2.6 3.2
Copper ug/g 26988 3.1 3.3
Copper ug/g 26992 3.0 3.0
Copper ug/g 26996 3.0 3.2
Copper ug/g 27018 2.1 2.1
Copper ug/g 27041 4.1 3.9
Copper ug/g 27045 3.8 3.7
Copper ug/g 27083 1.1 1.0
Copper ug/g 27092 1.2 1.1
Copper ug/g 27095 2.1 2.1
Copper ug/g 27101 3.8 3.8
Copper ug/g 27108 1.8 2.0
Copper ug/g 27115 3.2 3.3
Iron ug/g 26982 120 130
Iron ug/g 26984 40 60
Iron ug/g 26988 60 80
Iron ug/g 26992 60 60
Iron ug/g 26996 59 49
Iron ug/g 27018 34 31
Iron ug/g 27041 100 98
Iron ug/g 27045 54 47
Iron ug/g 27083 19 20
Iron ug/g 27092 23 19
Iron ug/g 27095 29 29
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Duplicate Analysis Units Sample ID First Result Second Result
Iron ug/g 27101 100 98
Iron ug/g 27108 18 19
Iron ug/g 27115 52 47
Mercury ug/g 26982 0.05 <0.05
Mercury ug/g 26984 <0.05 <0.05
Mercury ug/g 26988 <0.05 <0.05
Mercury ug/g 26992 <0.05 <0.05
Mercury ug/g 26996 0.025 0.023
Mercury ug/g 27018 0.018 0.016
Mercury ug/g 27041 0.041 0.036
Mercury ug/g 27045 0.024 0.022
Mercury ug/g 27083 0.31 0.31
Mercury ug/g 27092 0.24 0.24
Mercury ug/g 27095 0.042 0.042
Mercury ug/g 27101 0.044 0.040
Mercury ug/g 27108 0.55 0.58
Mercury ug/g 27115 0.022 0.022
Manganese ug/g 26982 10 11
Manganese ug/g 26984 5 6
Manganese ug/g 26988 6 6
Manganese ug/g 26992 5 6
Manganese ug/g 26996 4.7 4.9
Manganese ug/g 27018 2.1 2.1
Manganese ug/g 27041 8.3 8.9
Manganese ug/g 27045 4.4 4.5
Manganese ug/g 27083 0.5 0.6
Manganese ug/g 27092 0.8 0.6
Manganese ug/g 27095 2.8 2.8
Manganese ug/g 27101 6.6 6.4
Manganese ug/g 27108 0.6 0.6
Manganese ug/g 27115 6.3 6.0
Molybdenum ug/g 26982 <1 <1
Molybdenum ug/g 26984 <1 <1
Molybdenum ug/g 26988 <1 <1
Molybdenum ug/g 26992 <1 <1
Molybdenum ug/g 26996 <0.1 <0.1
Molybdenum ug/g 27018 <0.1 <0.1
Molybdenum ug/g 27041 0.1 0.1
Molybdenum ug/g 27045 <0.1 0.1
Molybdenum ug/g 27083 <0.1 <0.1
Molybdenum ug/g 27092 <0.1 <0.1
Molybdenum ug/g 27095 <0.1 <0.1
Molybdenum ug/g 27101 0.1 0.1
Molybdenum ug/g 27108 <0.1 <0.1
Molybdenum ug/g 27115 0.1 0.1
Moisture % 27026 83.75 84.65

Page 7 of 11

This report was generated for samples included in SRC Group # 2018-8314

Aug 10, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Duplicate Analysis Units Sample ID First Result Second Result
Moisture % 27041 66.13 66.03
Moisture % 27046 78.57 77.00
Moisture % 27075 78.01 77.92
Moisture % 27092 75.87 75.45
Moisture % 27095 83.37 83.49
Moisture % 27102 79.38 78.63
Moisture % 27111 65.36 66.60
Moisture % 27128 75.67 74.63
Moisture % 27145 83.79 92.46
Nickel ug/g 26982 <0.5 <0.5
Nickel ug/g 26984 <0.5 <0.5
Nickel ug/g 26988 <0.5 <0.5
Nickel ug/g 26992 <0.5 <0.5
Nickel ug/g 26996 <0.05 <0.05
Nickel ug/g 27018 <0.05 <0.05
Nickel ug/g 27041 <0.05 <0.05
Nickel ug/g 27045 <0.05 <0.05
Nickel ug/g 27083 <0.05 <0.05
Nickel ug/g 27092 <0.05 <0.05
Nickel ug/g 27095 <0.05 <0.05
Nickel ug/g 27101 <0.05 <0.05
Nickel ug/g 27108 <0.05 <0.05
Nickel ug/g 27115 <0.05 <0.05
Lead ug/g 26982 <0.1 <0.1
Lead ug/g 26984 <0.1 <0.1
Lead ug/g 26988 <0.1 <0.1
Lead ug/g 26992 <0.1 <0.1
Lead ug/g 26996 0.02 <0.01
Lead ug/g 27018 <0.01 <0.01
Lead ug/g 27041 0.02 0.02
Lead ug/g 27045 0.03 0.02
Lead ug/g 27083 0.02 <0.01
Lead ug/g 27092 <0.01 <0.01
Lead ug/g 27095 <0.01 <0.01
Lead ug/g 27101 0.04 0.03
Lead ug/g 27108 0.03 0.06
Lead ug/g 27115 0.02 0.01
Antimony ug/g 26982 <1 <1
Antimony ug/g 26984 <1 <1
Antimony ug/g 26988 <1 <1
Antimony ug/g 26992 <1 <1
Antimony ug/g 26996 <0.1 <0.1
Antimony ug/g 27018 <0.1 <0.1
Antimony ug/g 27041 <0.1 <0.1
Antimony ug/g 27045 <0.1 <0.1
Antimony ug/g 27083 <0.1 <0.1
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Duplicate Analysis Units Sample ID First Result Second Result
Antimony ug/g 27092 <0.1 <0.1
Antimony ug/g 27095 <0.1 <0.1
Antimony ug/g 27101 <0.1 <0.1
Antimony ug/g 27108 <0.1 <0.1
Antimony ug/g 27115 <0.1 <0.1
Selenium ug/g 26982 16 16
Selenium ug/g 26984 4.7 6.0
Selenium ug/g 26988 9.9 10
Selenium ug/g 26992 6.6 6.6
Selenium ug/g 26996 6.5 6.7
Selenium ug/g 27018 3.6 3.5
Selenium ug/g 27041 8.7 8.4
Selenium ug/g 27045 18 18
Selenium ug/g 27083 2.0 1.9
Selenium ug/g 27092 1.4 1.4
Selenium ug/g 27095 2.4 2.4
Selenium ug/g 27101 9.0 8.7
Selenium ug/g 27108 1.7 1.8
Selenium ug/g 27115 6.9 7.0
Tin ug/g 26982 <0.5 <0.5
Tin ug/g 26984 <0.5 <0.5
Tin ug/g 26988 <0.5 <0.5
Tin ug/g 26992 <0.5 <0.5
Tin ug/g 26996 <0.05 <0.05
Tin ug/g 27018 <0.05 <0.05
Tin ug/g 27041 <0.05 <0.05
Tin ug/g 27045 <0.05 <0.05
Tin ug/g 27083 <0.05 <0.05
Tin ug/g 27092 <0.05 <0.05
Tin ug/g 27095 <0.05 <0.05
Tin ug/g 27101 <0.05 <0.05
Tin ug/g 27108 <0.05 <0.05
Tin ug/g 27115 <0.05 <0.05
Strontium ug/g 26982 <1 <1
Strontium ug/g 26984 <1 <1
Strontium ug/g 26988 <1 <1
Strontium ug/g 26992 <1 <1
Strontium ug/g 26996 0.3 0.2
Strontium ug/g 27018 1.4 1.4
Strontium ug/g 27041 0.4 0.3
Strontium ug/g 27045 0.3 0.2
Strontium ug/g 27083 0.3 0.3
Strontium ug/g 27092 1.0 0.9
Strontium ug/g 27095 1.8 1.6
Strontium ug/g 27101 0.5 0.5
Strontium ug/g 27108 0.6 0.7

Page 9 of 11

This report was generated for samples included in SRC Group # 2018-8314

Aug 10, 2018

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Duplicate Analysis Units Sample ID First Result Second Result
Strontium ug/g 27115 0.3 0.3
Titanium ug/g 26982 1.5 1.6
Titanium ug/g 26984 <0.5 <0.5
Titanium ug/g 26988 <0.5 0.5
Titanium ug/g 26992 <0.5 <0.5
Titanium ug/g 26996 0.31 0.08
Titanium ug/g 27018 0.07 <0.05
Titanium ug/g 27041 0.08 0.07
Titanium ug/g 27045 0.06 0.06
Titanium ug/g 27083 0.46 0.12 *(1)
Titanium ug/g 27092 0.20 0.06
Titanium ug/g 27095 0.06 0.10
Titanium ug/g 27101 0.26 0.42
Titanium ug/g 27108 0.09 0.08
Titanium ug/g 27115 0.06 <0.05
Thallium ug/g 26982 <0.5 <0.5
Thallium ug/g 26984 <0.5 <0.5
Thallium ug/g 26988 <0.5 <0.5
Thallium ug/g 26992 <0.5 <0.5
Thallium ug/g 26996 <0.05 <0.05
Thallium ug/g 27018 <0.05 <0.05
Thallium ug/g 27041 <0.05 <0.05
Thallium ug/g 27045 <0.05 <0.05
Thallium ug/g 27083 0.08 0.08
Thallium ug/g 27092 <0.05 <0.05
Thallium ug/g 27095 <0.05 <0.05
Thallium ug/g 27101 <0.05 <0.05
Thallium ug/g 27108 <0.05 <0.05
Thallium ug/g 27115 <0.05 <0.05
Uranium ug/g 26982 <0.05 <0.05
Uranium ug/g 26984 <0.05 <0.05
Uranium ug/g 26988 <0.05 <0.05
Uranium ug/g 26992 <0.05 <0.05
Uranium ug/g 26996 <0.005 <0.005
Uranium ug/g 27018 <0.005 <0.005
Uranium ug/g 27041 0.005 0.005
Uranium ug/g 27045 <0.005 <0.005
Uranium ug/g 27083 <0.005 <0.005
Uranium ug/g 27092 <0.005 <0.005
Uranium ug/g 27095 <0.005 <0.005
Uranium ug/g 27101 <0.005 <0.005
Uranium ug/g 27108 <0.005 <0.005
Uranium ug/g 27115 <0.005 <0.005
Vanadium ug/g 26982 <1 <1
Vanadium ug/g 26984 <1 <1
Vanadium ug/g 26988 <1 <1
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Duplicate Analysis Units Sample ID First Result Second Result
Vanadium ug/g 26992 <1 <1
Vanadium ug/g 26996 <0.1 <0.1
Vanadium ug/g 27018 <0.1 <0.1
Vanadium ug/g 27041 <0.1 <0.1
Vanadium ug/g 27045 <0.1 <0.1
Vanadium ug/g 27083 <0.1 <0.1
Vanadium ug/g 27092 <0.1 <0.1
Vanadium ug/g 27095 <0.1 <0.1
Vanadium ug/g 27101 <0.1 <0.1
Vanadium ug/g 27108 <0.1 <0.1
Vanadium ug/g 27115 <0.1 <0.1
Zinc ug/g 26982 120 120
Zinc ug/g 26984 80 91
Zinc ug/g 26988 110 110
Zinc ug/g 26992 100 100
Zinc ug/g 26996 99 96
Zinc ug/g 27018 74 76
Zinc ug/g 27041 110 110
Zinc ug/g 27045 120 120
Zinc ug/g 27083 16 16
Zinc ug/g 27092 16 15
Zinc ug/g 27095 79 82
Zinc ug/g 27101 110 110
Zinc ug/g 27108 33 40
Zinc ug/g 27115 100 100

*(1)  The duplicate results for Titanium were outside the laboratory's specified limits.  The data was reviewed 
and all other quality control measures in the batch were within limits. 

Overall, there were no other indications of problems with the analysis and the results were considered 
acceptable. 

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Justin Wilson
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1370
Aluminum ug/g 1280 1380
Aluminum ug/g 1280 1370
Aluminum ug/g 1280 1360
Arsenic ug/g 6.87 6.68
Arsenic ug/g 6.87 7.09
Arsenic ug/g 6.87 8.12
Cadmium ug/g 0.299 0.315
Cadmium ug/g 0.299 0.306
Cadmium ug/g 0.299 0.318
Chromium ug/g 1.57 1.58
Chromium ug/g 1.57 1.72
Chromium ug/g 1.57 1.58
Copper ug/g 13.8 14.4
Copper ug/g 13.8 14.0
Copper ug/g 13.8 14.4
Iron ug/g 312 308
Iron ug/g 312 321
Iron ug/g 312 306
Iron ug/g 312 317
Lead ug/g 0.404 0.404
Lead ug/g 0.404 0.399
Lead ug/g 0.404 0.400
Manganese ug/g 2.70 2.64
Manganese ug/g 2.70 2.80
Manganese ug/g 2.70 2.89
Mercury ug/g 0.364 0.390
Mercury ug/g 0.364 0.326
Mercury ug/g 0.364 0.322
Nickel ug/g 1.20 1.18
Nickel ug/g 1.20 1.21
Nickel ug/g 1.20 1.16
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QC Analysis Units Target Value Obtained Value

Selenium ug/g 3.45 3.47
Selenium ug/g 3.45 3.58
Selenium ug/g 3.45 4.17
Silver ug/g 0.0234 0.0209
Silver ug/g 0.0234 0.0201
Silver ug/g 0.0234 0.0214
Zinc ug/g 47.8 48.5
Zinc ug/g 47.8 47.0
Zinc ug/g 47.8 47.7

Duplicates:

Duplicates are used to assess problems with precision and help ensure that samples within a given batch were 
SURFHVVHG�DSSURSULDWHO\���7KH�GLIIHUHQFH�EHWZHHQ�GXSOLFDWHV�PXVW�EH�ZLWKLQ�VWULFW�OLPLWV��RWKHUZLVH�FRUUHFWLYH�DFWLRQ�LV�
UHTXLUHG���3OHDVH�QRWH��WKH�GXSOLFDWH�V��LQ�WKLV�UHSRUW�DUH�GXSOLFDWHV�DQDO\]HG�ZLWKLQ�D�JLYHQ�EDWFK�RI�WHVW�VDPSOHV�DQG�
may not be from this specific group of samples.

Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 27161 <0.01 <0.01
Silver ug/g 27168 <0.01 <0.01
Silver ug/g 27182 <0.01 <0.01
Silver ug/g 27194 0.03 0.02
Silver ug/g 27198 0.02 0.02
Aluminum ug/g 27161 5 6
Aluminum ug/g 27168 <2 <2
Aluminum ug/g 27182 <2 <2
Aluminum ug/g 27194 1300 1100
Aluminum ug/g 27194 1500 1200
Aluminum ug/g 27198 1300 1200
Arsenic ug/g 27161 0.08 0.07
Arsenic ug/g 27168 0.06 0.08
Arsenic ug/g 27182 0.07 0.08
Arsenic ug/g 27194 5.0 5.5
Arsenic ug/g 27198 5.1 4.9
Boron ug/g 27161 <1 <1
Boron ug/g 27168 <1 <1
Boron ug/g 27182 <1 <1
Boron ug/g 27194 2 1
Boron ug/g 27198 1 1
Barium ug/g 27161 0.25 0.23
Barium ug/g 27168 0.06 0.17
Barium ug/g 27182 0.65 0.58
Barium ug/g 27194 27 25
Barium ug/g 27198 26 25
Beryllium ug/g 27161 <0.01 <0.01
Beryllium ug/g 27168 <0.01 <0.01
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Duplicate Analysis Units Sample ID First Result Second Result
Beryllium ug/g 27182 <0.01 <0.01
Beryllium ug/g 27194 0.08 0.07
Beryllium ug/g 27198 0.07 0.06
Cadmium ug/g 27161 0.01 0.01
Cadmium ug/g 27168 <0.01 <0.01
Cadmium ug/g 27182 <0.01 <0.01
Cadmium ug/g 27194 0.95 0.88
Cadmium ug/g 27198 0.74 0.73
Cobalt ug/g 27161 0.05 0.05
Cobalt ug/g 27168 <0.01 <0.01
Cobalt ug/g 27182 <0.01 <0.01
Cobalt ug/g 27194 1.2 1.3
Cobalt ug/g 27198 1.1 1.1
Chromium ug/g 27161 <0.5 <0.5
Chromium ug/g 27168 <0.5 <0.5
Chromium ug/g 27182 <0.5 <0.5
Chromium ug/g 27194 1.3 1.1
Chromium ug/g 27198 1.1 1.0
Copper ug/g 27161 4.2 4.0
Copper ug/g 27168 0.64 0.64
Copper ug/g 27182 0.65 0.66
Copper ug/g 27194 8.9 8.5
Copper ug/g 27198 6.8 6.7
Iron ug/g 27161 120 120
Iron ug/g 27168 8 7
Iron ug/g 27182 8 7
Iron ug/g 27194 730 700
Iron ug/g 27194 750 700
Iron ug/g 27198 840 780
Mercury ug/g 27161 0.076 0.079
Mercury ug/g 27168 2.1 2.1
Mercury ug/g 27182 1.2 1.2
Mercury ug/g 27182 1.3 1.3
Mercury ug/g 27194 0.037 0.036
Mercury ug/g 27198 0.035 0.034
Manganese ug/g 27161 5.3 4.9
Manganese ug/g 27168 0.2 0.3
Manganese ug/g 27182 0.6 0.5
Manganese ug/g 27194 106 103
Manganese ug/g 27198 90 86
Molybdenum ug/g 27161 0.2 0.2
Molybdenum ug/g 27168 <0.1 <0.1
Molybdenum ug/g 27182 <0.1 <0.1
Molybdenum ug/g 27194 0.3 0.3
Molybdenum ug/g 27198 0.3 0.3
Moisture % 27156 77.93 78.70
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Duplicate Analysis Units Sample ID First Result Second Result
Moisture % 27166 78.76 78.52
Moisture % 27176 77.85 78.46
Moisture % 27186 76.66 77.25
Nickel ug/g 27161 <0.05 <0.05
Nickel ug/g 27168 <0.05 <0.05
Nickel ug/g 27182 <0.05 <0.05
Nickel ug/g 27194 3.0 4.7 *(1)
Nickel ug/g 27198 3.3 1.6 *(2)
Nickel ug/g 27198 1.8 3.1 *(3)
Lead ug/g 27161 0.02 0.05
Lead ug/g 27168 0.03 0.02
Lead ug/g 27182 <0.01 0.02
Lead ug/g 27194 2.0 1.8
Lead ug/g 27198 1.3 1.3
Antimony ug/g 27161 <0.1 <0.1
Antimony ug/g 27168 <0.1 <0.1
Antimony ug/g 27182 <0.1 <0.1
Antimony ug/g 27194 <0.1 <0.1
Antimony ug/g 27198 <0.1 <0.1
Selenium ug/g 27161 9.2 9.5
Selenium ug/g 27168 1.6 1.6
Selenium ug/g 27182 2.9 2.8
Selenium ug/g 27194 2.2 2.3
Selenium ug/g 27198 2.4 2.3
Tin ug/g 27161 <0.05 <0.05
Tin ug/g 27168 <0.05 <0.05
Tin ug/g 27182 <0.05 <0.05
Tin ug/g 27194 0.37 0.33
Tin ug/g 27198 0.10 0.10
Strontium ug/g 27161 1.1 1.0
Strontium ug/g 27168 <0.1 0.6
Strontium ug/g 27182 0.3 0.1
Strontium ug/g 27194 32 32
Strontium ug/g 27198 37 36
Titanium ug/g 27161 0.08 0.14
Titanium ug/g 27168 <0.05 <0.05
Titanium ug/g 27182 <0.05 <0.05
Titanium ug/g 27194 14 12
Titanium ug/g 27198 12 12
Thallium ug/g 27161 <0.05 <0.05
Thallium ug/g 27168 <0.05 <0.05
Thallium ug/g 27182 <0.05 <0.05
Thallium ug/g 27194 <0.05 <0.05
Thallium ug/g 27198 <0.05 <0.05
Uranium ug/g 27161 <0.005 <0.005
Uranium ug/g 27168 <0.005 <0.005
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Duplicate Analysis Units Sample ID First Result Second Result
Uranium ug/g 27182 <0.005 <0.005
Uranium ug/g 27194 0.090 0.084
Uranium ug/g 27198 0.082 0.082
Vanadium ug/g 27161 <0.1 <0.1
Vanadium ug/g 27168 <0.1 <0.1
Vanadium ug/g 27182 <0.1 <0.1
Vanadium ug/g 27194 1.7 1.5
Vanadium ug/g 27198 1.5 1.4
Zinc ug/g 27161 210 210
Zinc ug/g 27168 16 17
Zinc ug/g 27182 22 20
Zinc ug/g 27194 78 75
Zinc ug/g 27198 70 67

*(1) (2) (3) The duplicate results for Nickel were outside the laboratory's specified limits.  The data was 
reviewed and all other quality control measures in the batch were within limits. Duplicate results acceptable for 
tissue samples. 

Overall, there were no other indications of problems with the analysis and the results were considered 
acceptable. 

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Justin Wilson
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1150
Aluminum ug/g 1280 1430
Arsenic ug/g 6.87 7.32
Cadmium ug/g 0.299 0.304
Chromium ug/g 1.57 1.57
Copper ug/g 13.8 13.8
Iron ug/g 312 321
Iron ug/g 312 322
Lead ug/g 0.404 0.408
Lead ug/g 0.404 0.424
Manganese ug/g 2.70 3.05
Mercury ug/g 0.364 0.373
Nickel ug/g 1.20 1.20
Selenium ug/g 3.74 4.05
Silver ug/g 0.0215 0.0209
Zinc ug/g 47.8 49.8

Please note, duplicates could not be analyzed due to insufficient sample available. 

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Justin Wilson
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1390
Arsenic ug/g 6.87 7.67
Cadmium ug/g 0.299 0.303
Chromium ug/g 1.57 1.57
Copper ug/g 13.8 14.4
Iron ug/g 312 331
Lead ug/g 0.404 0.419
Manganese ug/g 2.70 2.48
Mercury ug/g 0.364 0.364
Nickel ug/g 1.20 1.17
Selenium ug/g 3.74 4.03
Silver ug/g 0.0215 0.0183
Zinc ug/g 47.8 47.5

Please note, duplicates could not be analyzed due to insufficient sample available. 

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Heidi Currier
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1330
Aluminum ug/g 1280 1350
Aluminum ug/g 1280 1360
Aluminum ug/g 1280 1390
Arsenic ug/g 6.87 7.88
Arsenic ug/g 6.87 6.87
Arsenic ug/g 6.87 7.26
Arsenic ug/g 6.87 6.70
Cadmium ug/g 0.299 0.290
Cadmium ug/g 0.299 0.305
Cadmium ug/g 0.299 0.309
Cadmium ug/g 0.299 0.306
Chromium ug/g 1.57 1.57
Chromium ug/g 1.57 1.66
Chromium ug/g 1.57 1.64
Chromium ug/g 1.57 1.70
Copper ug/g 13.8 14.1
Copper ug/g 14.4 14.2
Copper ug/g 14.4 14.4
Copper ug/g 14.4 14.9
Iron ug/g 312 308
Iron ug/g 312 298
Iron ug/g 312 302
Iron ug/g 312 306
Lead ug/g 0.404 0.399
Lead ug/g 0.404 0.422
Lead ug/g 0.404 0.400
Lead ug/g 0.404 0.411
Manganese ug/g 2.70 2.73
Manganese ug/g 2.70 2.83
Manganese ug/g 2.70 2.67
Manganese ug/g 2.70 2.78
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QC Analysis Units Target Value Obtained Value

Mercury ug/g 0.364 0.319
Mercury ug/g 0.364 0.244
Mercury ug/g 0.364 0.440
Mercury ug/g 0.364 0.355
Nickel ug/g 1.20 1.18
Nickel ug/g 1.20 1.18
Nickel ug/g 1.20 1.25
Nickel ug/g 1.20 1.24
Selenium ug/g 3.45 3.48
Selenium ug/g 3.74 3.66
Selenium ug/g 3.74 3.76
Selenium ug/g 3.74 3.49
Silver ug/g 0.0234 0.0240
Silver ug/g 0.0219 0.0264
Silver ug/g 0.0219 0.0274
Silver ug/g 0.0219 0.0263
Zinc ug/g 47.8 47.5
Zinc ug/g 47.8 46.9
Zinc ug/g 47.8 45.5
Zinc ug/g 47.8 45.7

Duplicates:

Duplicates are used to assess problems with precision and help ensure that samples within a given batch were 
SURFHVVHG�DSSURSULDWHO\���7KH�GLIIHUHQFH�EHWZHHQ�GXSOLFDWHV�PXVW�EH�ZLWKLQ�VWULFW�OLPLWV��RWKHUZLVH�FRUUHFWLYH�DFWLRQ�LV�
UHTXLUHG���3OHDVH�QRWH��WKH�GXSOLFDWH�V��LQ�WKLV�UHSRUW�DUH�GXSOLFDWHV�DQDO\]HG�ZLWKLQ�D�JLYHQ�EDWFK�RI�WHVW�VDPSOHV�DQG�
may not be from this specific group of samples.

Duplicate Analysis Units Sample ID First Result Second Result
Silver ug/g 21457 0.01 0.01
Silver ug/g 21467 0.02 0.02
Silver ug/g 21496 0.04 0.04
Silver ug/g 21498 0.02 0.02
Silver ug/g 21501 <0.01 <0.01
Silver ug/g 21510 0.03 0.03
Silver ug/g 21515 0.02 0.02
Silver ug/g 21538 0.02 0.02
Silver ug/g 21540 0.01 0.01
Silver ug/g 21547 0.01 0.02
Silver ug/g 21551 0.01 0.01
Aluminum ug/g 21457 4 5
Aluminum ug/g 21467 6 7
Aluminum ug/g 21496 160 140
Aluminum ug/g 21498 8 3
Aluminum ug/g 21501 24 22
Aluminum ug/g 21510 6 9
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Duplicate Analysis Units Sample ID First Result Second Result
Aluminum ug/g 21515 13 12
Aluminum ug/g 21538 3 6
Aluminum ug/g 21540 7 5
Aluminum ug/g 21547 2 <2
Aluminum ug/g 21551 4 4
Arsenic ug/g 21457 0.48 0.55
Arsenic ug/g 21467 0.17 0.18
Arsenic ug/g 21496 0.31 0.26
Arsenic ug/g 21498 0.43 0.37
Arsenic ug/g 21501 0.17 0.18
Arsenic ug/g 21510 0.11 0.11
Arsenic ug/g 21515 0.48 0.46
Arsenic ug/g 21538 0.19 0.20
Arsenic ug/g 21540 0.35 0.29
Arsenic ug/g 21547 0.22 0.26
Arsenic ug/g 21551 0.39 0.42
Boron ug/g 21457 <1 <1
Boron ug/g 21467 <1 <1
Boron ug/g 21496 <1 <1
Boron ug/g 21498 <1 <1
Boron ug/g 21501 <1 <1
Boron ug/g 21510 <1 <1
Boron ug/g 21515 <1 <1
Boron ug/g 21538 <1 <1
Boron ug/g 21540 <1 <1
Boron ug/g 21547 <1 <1
Boron ug/g 21551 <1 <1
Barium ug/g 21457 0.76 0.90
Barium ug/g 21467 1.0 1.0
Barium ug/g 21496 4.3 3.5
Barium ug/g 21498 1.5 1.3
Barium ug/g 21501 1.8 1.3 *(1)
Barium ug/g 21510 3.2 3.3
Barium ug/g 21515 0.99 0.99
Barium ug/g 21538 1.9 2.1
Barium ug/g 21540 0.82 0.68
Barium ug/g 21547 0.84 0.71
Barium ug/g 21551 1.3 1.2
Beryllium ug/g 21457 <0.01 <0.01
Beryllium ug/g 21467 <0.01 <0.01
Beryllium ug/g 21496 <0.01 <0.01
Beryllium ug/g 21498 <0.01 <0.01
Beryllium ug/g 21501 <0.01 <0.01
Beryllium ug/g 21510 <0.01 <0.01
Beryllium ug/g 21515 <0.01 <0.01
Beryllium ug/g 21538 <0.01 <0.01
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Duplicate Analysis Units Sample ID First Result Second Result
Beryllium ug/g 21540 <0.01 <0.01
Beryllium ug/g 21547 <0.01 <0.01
Beryllium ug/g 21551 <0.01 <0.01
Cadmium ug/g 21457 <0.01 <0.01
Cadmium ug/g 21467 <0.01 <0.01
Cadmium ug/g 21496 0.10 0.09
Cadmium ug/g 21498 0.02 0.02
Cadmium ug/g 21501 <0.01 <0.01
Cadmium ug/g 21510 0.03 0.04
Cadmium ug/g 21515 0.01 0.02
Cadmium ug/g 21538 <0.01 0.02
Cadmium ug/g 21540 0.03 0.02
Cadmium ug/g 21547 <0.01 <0.01
Cadmium ug/g 21551 0.03 0.02
Cobalt ug/g 21457 0.05 0.05
Cobalt ug/g 21467 0.07 0.07
Cobalt ug/g 21496 0.11 0.09
Cobalt ug/g 21498 0.08 0.07
Cobalt ug/g 21501 0.04 0.03
Cobalt ug/g 21510 0.07 0.07
Cobalt ug/g 21515 0.05 0.06
Cobalt ug/g 21538 0.05 0.05
Cobalt ug/g 21540 0.05 0.05
Cobalt ug/g 21547 0.06 0.07
Cobalt ug/g 21551 0.09 0.09
Chromium ug/g 21457 <0.05 <0.05
Chromium ug/g 21467 <0.05 <0.05
Chromium ug/g 21496 0.20 0.16
Chromium ug/g 21498 0.06 <0.05
Chromium ug/g 21501 0.06 0.07
Chromium ug/g 21510 <0.05 <0.05
Chromium ug/g 21515 <0.05 <0.05
Chromium ug/g 21538 <0.05 <0.05
Chromium ug/g 21540 <0.05 <0.05
Chromium ug/g 21547 <0.05 <0.05
Chromium ug/g 21551 0.15 <0.05
Copper ug/g 21457 3.0 2.9
Copper ug/g 21467 2.8 2.8
Copper ug/g 21496 4.4 3.9
Copper ug/g 21498 2.9 3.1
Copper ug/g 21501 2.1 1.9
Copper ug/g 21510 2.1 2.1
Copper ug/g 21515 2.7 3.0
Copper ug/g 21538 3.7 3.6
Copper ug/g 21540 2.8 2.8
Copper ug/g 21547 3.0 3.4
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Duplicate Analysis Units Sample ID First Result Second Result
Copper ug/g 21551 3.1 2.9
Iron ug/g 21457 45 41
Iron ug/g 21467 48 52
Iron ug/g 21496 180 140
Iron ug/g 21498 75 34 *(2)
Iron ug/g 21501 33 33
Iron ug/g 21510 110 110
Iron ug/g 21515 68 73
Iron ug/g 21538 66 65
Iron ug/g 21540 55 52
Iron ug/g 21547 69 74
Iron ug/g 21551 75 65
Mercury ug/g 21457 0.016 0.016
Mercury ug/g 21467 0.007 0.007
Mercury ug/g 21496 0.025 0.023
Mercury ug/g 21498 0.035 0.033
Mercury ug/g 21501 0.27 0.30
Mercury ug/g 21510 0.049 0.050
Mercury ug/g 21515 0.030 0.031
Mercury ug/g 21538 0.051 0.050
Mercury ug/g 21540 0.027 0.020
Mercury ug/g 21547 0.028 0.029
Mercury ug/g 21551 0.035 0.034
Manganese ug/g 21457 3.6 3.4
Manganese ug/g 21467 3.5 3.7
Manganese ug/g 21496 9.1 8.0
Manganese ug/g 21498 11 11
Manganese ug/g 21501 2.2 1.8
Manganese ug/g 21510 5.4 5.7
Manganese ug/g 21515 4.8 5.2
Manganese ug/g 21538 5.6 5.7
Manganese ug/g 21540 5.1 5.1
Manganese ug/g 21547 5.7 6.6
Manganese ug/g 21551 7.3 7.2
Molybdenum ug/g 21457 0.09 0.09
Molybdenum ug/g 21467 0.07 0.07
Molybdenum ug/g 21496 0.10 0.10
Molybdenum ug/g 21498 0.20 0.18
Molybdenum ug/g 21501 <0.02 <0.02
Molybdenum ug/g 21510 0.14 0.14
Molybdenum ug/g 21515 0.15 0.17
Molybdenum ug/g 21538 0.09 0.09
Molybdenum ug/g 21540 0.10 0.10
Molybdenum ug/g 21547 0.12 0.13
Molybdenum ug/g 21551 0.16 0.15
Moisture % 21457 60.37 62.53
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Duplicate Analysis Units Sample ID First Result Second Result
Moisture % 21459 62.36 60.54
Moisture % 21471 60.16 60.69
Moisture % 21496 64.64 63.69
Moisture % 21500 62.71 62.87
Moisture % 21501 78.06 77.12
Moisture % 21504 60.82 60.32
Moisture % 21513 66.57 67.26
Moisture % 21537 78.04 76.42
Moisture % 21538 64.06 64.39
Moisture % 21540 63.44 62.09
Moisture % 21551 67.42 64.99
Nickel ug/g 21457 0.12 <0.05
Nickel ug/g 21467 <0.05 <0.05
Nickel ug/g 21496 0.19 0.15
Nickel ug/g 21498 <0.05 <0.05
Nickel ug/g 21501 0.10 0.11
Nickel ug/g 21510 <0.05 <0.05
Nickel ug/g 21515 <0.05 <0.05
Nickel ug/g 21538 <0.05 <0.05
Nickel ug/g 21540 <0.05 <0.05
Nickel ug/g 21547 <0.05 <0.05
Nickel ug/g 21551 <0.05 <0.05
Lead ug/g 21457 0.03 0.07
Lead ug/g 21467 0.03 0.03
Lead ug/g 21496 0.18 0.13
Lead ug/g 21498 0.08 0.06
Lead ug/g 21501 0.07 0.05
Lead ug/g 21510 0.06 0.07
Lead ug/g 21515 0.04 0.05
Lead ug/g 21538 <0.01 <0.01
Lead ug/g 21540 <0.01 <0.01
Lead ug/g 21547 <0.01 <0.01
Lead ug/g 21551 <0.01 0.01
Antimony ug/g 21457 <0.01 <0.01
Antimony ug/g 21467 <0.01 <0.01
Antimony ug/g 21496 0.02 <0.01
Antimony ug/g 21498 <0.01 <0.01
Antimony ug/g 21501 0.02 0.02
Antimony ug/g 21510 <0.01 <0.01
Antimony ug/g 21515 <0.01 <0.01
Antimony ug/g 21538 <0.01 <0.01
Antimony ug/g 21540 <0.01 <0.01
Antimony ug/g 21547 <0.01 <0.01
Antimony ug/g 21551 <0.01 <0.01
Selenium ug/g 21457 5.4 5.4
Selenium ug/g 21467 9.5 9.9
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Duplicate Analysis Units Sample ID First Result Second Result
Selenium ug/g 21496 10 9.7
Selenium ug/g 21498 21 23
Selenium ug/g 21501 1.8 1.8
Selenium ug/g 21510 12 12
Selenium ug/g 21515 11 11
Selenium ug/g 21538 12 13
Selenium ug/g 21540 6.5 6.4
Selenium ug/g 21547 10 12
Selenium ug/g 21551 9.3 8.6
Tin ug/g 21457 <0.05 <0.05
Tin ug/g 21467 <0.05 <0.05
Tin ug/g 21496 <0.05 <0.05
Tin ug/g 21498 <0.05 <0.05
Tin ug/g 21501 <0.05 <0.05
Tin ug/g 21510 <0.05 <0.05
Tin ug/g 21515 <0.05 <0.05
Tin ug/g 21538 <0.05 <0.05
Tin ug/g 21540 <0.05 <0.05
Tin ug/g 21547 <0.05 <0.05
Tin ug/g 21551 <0.05 <0.05
Strontium ug/g 21457 0.26 0.26
Strontium ug/g 21467 0.18 0.20
Strontium ug/g 21496 1.6 1.2 *(3)
Strontium ug/g 21498 0.52 0.45
Strontium ug/g 21501 4.0 3.2
Strontium ug/g 21510 0.37 0.41
Strontium ug/g 21515 0.55 0.59
Strontium ug/g 21538 0.25 0.24
Strontium ug/g 21540 0.26 0.23
Strontium ug/g 21547 0.31 0.34
Strontium ug/g 21551 0.43 0.41
Titanium ug/g 21457 <0.2 <0.2
Titanium ug/g 21467 <0.2 <0.2
Titanium ug/g 21496 2.7 2.3
Titanium ug/g 21498 0.3 0.3
Titanium ug/g 21501 0.5 0.5
Titanium ug/g 21510 <0.2 0.4
Titanium ug/g 21515 0.2 0.2
Titanium ug/g 21538 <0.2 0.2
Titanium ug/g 21540 0.2 <0.2
Titanium ug/g 21547 <0.2 <0.2
Titanium ug/g 21551 0.5 <0.2
Thallium ug/g 21457 0.006 0.006
Thallium ug/g 21467 0.006 0.007
Thallium ug/g 21496 0.016 0.010
Thallium ug/g 21498 0.021 0.020
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Duplicate Analysis Units Sample ID First Result Second Result
Thallium ug/g 21501 0.011 0.010
Thallium ug/g 21510 <0.005 <0.005
Thallium ug/g 21515 0.016 0.016
Thallium ug/g 21538 0.012 0.012
Thallium ug/g 21540 0.017 0.017
Thallium ug/g 21547 0.014 0.015
Thallium ug/g 21551 0.022 0.021
Uranium ug/g 21457 <0.005 <0.005
Uranium ug/g 21467 <0.005 <0.005
Uranium ug/g 21496 0.009 0.007
Uranium ug/g 21498 <0.005 <0.005
Uranium ug/g 21501 <0.005 <0.005
Uranium ug/g 21510 0.009 0.009
Uranium ug/g 21515 <0.005 <0.005
Uranium ug/g 21538 <0.005 <0.005
Uranium ug/g 21540 <0.005 <0.005
Uranium ug/g 21547 <0.005 <0.005
Uranium ug/g 21551 <0.005 <0.005
Vanadium ug/g 21457 <0.1 <0.1
Vanadium ug/g 21467 <0.1 <0.1
Vanadium ug/g 21496 0.2 0.2
Vanadium ug/g 21498 <0.1 <0.1
Vanadium ug/g 21501 <0.1 <0.1
Vanadium ug/g 21510 <0.1 <0.1
Vanadium ug/g 21515 <0.1 <0.1
Vanadium ug/g 21538 <0.1 <0.1
Vanadium ug/g 21540 <0.1 <0.1
Vanadium ug/g 21547 <0.1 <0.1
Vanadium ug/g 21551 <0.1 <0.1
Zinc ug/g 21457 100 100
Zinc ug/g 21467 86 88
Zinc ug/g 21496 110 96
Zinc ug/g 21498 110 110
Zinc ug/g 21501 41 32
Zinc ug/g 21510 120 120
Zinc ug/g 21515 120 120
Zinc ug/g 21538 86 86
Zinc ug/g 21540 100 100
Zinc ug/g 21547 94 100
Zinc ug/g 21551 120 110

*(1) The duplicate results for Barium were outside the laboratory's specified limits. The data was reviewed and 
the sample was reanalyzed. All other quality control measures in the batch were within limits. 

*(2) The duplicate results for Iron were outside the laboratory's specified limits. The data was reviewed and all 
other quality control measures in the batch were within limits. 
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*(3) The duplicate results for Strontium were outside the laboratory's specified limits. The data was reviewed 
and the duplicate samples were reanalyzed. All other quality control measures in the batch were within limits. 

Overall, there were no other indications of problems with the analysis and the results were considered 
acceptable. 

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Heidi Currier
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1200
Aluminum ug/g 1340 1210
Arsenic ug/g 6.87 6.47
Arsenic ug/g 6.87 5.85
Cadmium ug/g 0.299 0.279
Cadmium ug/g 0.299 0.280
Chromium ug/g 1.87 1.44
Chromium ug/g 1.57 1.49
Copper ug/g 15.7 12.7
Copper ug/g 14.4 13.4
Iron ug/g 343 284
Iron ug/g 312 270
Lead ug/g 0.404 0.365
Lead ug/g 0.404 0.385
Manganese ug/g 3.17 2.51
Manganese ug/g 2.70 2.64
Mercury ug/g 0.412 0.332
Mercury ug/g 0.364 0.314
Nickel ug/g 1.34 1.08
Nickel ug/g 1.20 1.14
Selenium ug/g 3.45 3.50
Selenium ug/g 3.74 3.22
Silver ug/g 0.0252 0.0232
Silver ug/g 0.0219 0.0203
Zinc ug/g 51.6 45.7
Zinc ug/g 47.8 41.7

Please note, duplicates could not be analyzed for ICP due to insufficient sample available. 

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Heidi Currier
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1340 1240
Arsenic ug/g 6.87 5.93
Cadmium ug/g 0.299 0.288
Chromium ug/g 1.57 1.48
Copper ug/g 14.4 13.5
Iron ug/g 312 290
Lead ug/g 0.404 0.388
Manganese ug/g 2.70 2.93
Mercury ug/g 0.364 0.325
Nickel ug/g 1.20 1.16
Selenium ug/g 3.74 3.23
Silver ug/g 0.0219 0.0193
Zinc ug/g 47.8 42.8

Please note, duplicates could not be analyzed for ICP due to insufficient sample available. 

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Heidi Currier
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1280 1200
Arsenic ug/g 6.87 6.47
Cadmium ug/g 0.299 0.279
Chromium ug/g 1.87 1.44
Copper ug/g 15.7 12.7
Iron ug/g 343 284
Lead ug/g 0.404 0.365
Manganese ug/g 3.17 2.51
Mercury ug/g 0.412 0.332
Nickel ug/g 1.34 1.08
Selenium ug/g 3.45 3.50
Silver ug/g 0.0252 0.0232
Zinc ug/g 51.6 45.7

Please note, duplicates could not be analyzed for ICP due to insufficient sample available. 

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Quality Control Report

Heidi Currier
Minnow Environmental Inc.
2 Lamb Street
Georgetown, ON   L7G 3M9

Reference Materials and Standards:

A reference material of known concentration is used whenever possible as either a control sample or control standard 
DQG�DQDO\]HG�ZLWK�HDFK�EDWFK�RI�VDPSOHV���7KHVH��4&��UHVXOWV�DUH�XVHG�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�DQG�
must be within clearly defined limits; otherwise corrective action is required.

QC Analysis Units Target Value Obtained Value

Aluminum ug/g 1340 1210
Arsenic ug/g 6.87 6.84
Cadmium ug/g 0.299 0.323
Chromium ug/g 1.57 1.48
Copper ug/g 14.4 13.8
Iron ug/g 312 288
Lead ug/g 0.404 0.389
Manganese ug/g 2.70 2.53
Mercury ug/g 0.364 0.328
Nickel ug/g 1.20 1.15
Selenium ug/g 3.74 3.64
Silver ug/g 0.0245 0.0262
Zinc ug/g 47.8 43.5

Please note, duplicates could not be analyzed for ICP due to insufficient sample available. 

All quality control results were within the specified limits and considered acceptable.

Roxane Ortmann - Quality Assurance Supervisor
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Sample ID Species
Plus 

Growth
Ageing 

Structure
Ageing Method

Primary 
Ager

Age 
Estimate

CI
QAQC 
Ager 1

QAQC Age 
Estimate

CI
Final Age 
Estimate

NOTES

RG_SC-RSC-02 Redside Shiner + Otolith Age Whole CC 1 F TB 1 FG 1
RG_SC-RSC-31 Redside Shiner + Otolith Age Whole CC 0 FG TB 0 FG 0
RG_SC-RSC-32 Redside Shiner + Otolith Age Whole CC 0 FG TB 0 F 0
RG_SC-RSC-41 Redside Shiner + Otolith Age Whole CC 1 F KM 2 FG 2
RG_SC-RSC-47 Redside Shiner + Otolith Age Whole CC 1 F TB 1 F 1
RG_SC-RSC-49 Redside Shiner + Otolith Age Whole CC 1 F TB 0 F 1
RG_SC-RSC-52 Redside Shiner + Otolith Age Whole CC 1 F TB 1 FG 1
RG_SC-RSC-53 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_SC-RSC-54 Redside Shiner + Otolith Age Whole CC 1 F TB 1 F 1
RG_SC-RSC-55 Redside Shiner + Otolith Age Whole CC 1 F TB 1 F 1
RG_GC-RSC-01 Redside Shiner + Otolith Age Whole CC 0 FG TB 0 F 0
RG_GC-RSC-04 Redside Shiner + Otolith Age Whole CC 1 FG TB 1 F 1
RG_GC-RSC-06 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_GC-RSC-08 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_GC-RSC-10 Redside Shiner + Otolith Age Whole TB 0 F CC 0 F 0
RG_GC-RSC-12 Redside Shiner + Otolith Age Whole CC 0 F TB 0 FG 0
RG_GC-RSC-15 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_GC-RSC-16 Redside Shiner + Otolith Age Whole CC 0 F TB 0 FG 0
RG_GC-RSC-23 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_GC-RSC-42 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_ER-RSC-02 Redside Shiner + Otolith Age Whole CC 0 F TB 0 FG 0
RG_ER-RSC-08 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_ER-RSC-10 Redside Shiner + Otolith Age Whole CC 0 F TB 0 FG 0
RG_ER-RSC-13 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_ER-RSC-14 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_ER-RSC-15 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_ER-RSC-16 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0
RG_ER-RSC-17 Redside Shiner + Otolith Age Whole CC 1 F TB 0 F 1
RG_ER-RSC-18 Redside Shiner + Otolith Age Whole CC 0 F TB 0 FG 0
RG_ER-RSC-72 Redside Shiner + Otolith Age Whole CC 0 F TB 0 F 0



Sample ID Species
Date 

Caught
Plus 

Growth
Ageing 
Method

Primary 
Ager

Age 
Estimate

CI
QAQC 
Ager

QAQC Age 
Estimate

CI
Final Age 
Estimate

Notes

ER-NSC-01 NPM Jun-18 - Read Whole KM 10 F MM 10 F 10
ER-NSC-02 NPM Jun-18 - Read Whole KM 9 F MM 9 FG 9
ER-NSC-03 NPM Jun-18 - Read Whole KM 10 F MM 9 F 10
ER-NSC-04 NPM Jun-18 - Read Whole KM 12 F MM 12 F 12
ER-NSC-05 NPM Jun-18 - Read Whole KM 11 F MM 11 FG 11
ER-NSC-06 NPM Jun-18 - Read Whole KM 6 F MM 6 FG 6
GC-NSC-01 NPM Jun-18 - Read Whole KM 9 F MM 9 FG 9
GC-NSC-02 NPM Jun-18 - Read Whole KM 9 F MM 9 F 9
GC-NSC-03 NPM Jun-18 - Read Whole KM 15 F MM 15 FG 15
SC-NSC-01 NPM Jun-18 - Read Whole KM 12 F 12
SC-NSC-02 NPM Jun-18 - Read Whole KM 13 F 13
SC-NSC-03 NPM Jun-18 - Read Whole KM 10 F 10
SC-NSC-04 NPM Jun-18 - Read Whole KM 9 F 9
SC-NSC-05 NPM Jun-18 - Read Whole KM 8 F 8
SC-NSC-06 NPM Jun-18 - Read Whole KM 11 F 11
SC-NSC-07 NPM Jun-18 - Read Whole KM 17 F MM 17 F 17

ERKR-PCC-01 PCC Apr-18 - Section MM 12 FG 12
ERKR-PCC-02 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-03 PCC Apr-18 - Section MM 7 F KM 7 F 7
ERKR-PCC-04 PCC Apr-18 - Section MM 5 F KM 5 F 5
ERKR-PCC-05 PCC Apr-18 - Section KM 5 FG 5
ERKR-PCC-06 PCC Apr-18 - Section MM 5 F KM 5 F 5
ERKR-PCC-07 PCC Apr-18 - Section MM 7 F KM 7 F 7
ERKR-PCC-08 PCC Apr-18 - Section MM 6 FG 6
ERKR-PCC-09 PCC Apr-18 - Section MM 11 F KM 11 FG 11
ERKR-PCC-11 PCC Apr-18 - Section MM 11 F KM 12 F 11
ERKR-PCC-12 PCC Apr-18 - Section MM 13 F KM 13 FG 13
ERKR-PCC-13 PCC Apr-18 - Section MM 4 FG 4
ERKR-PCC-14 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-15 PCC Apr-18 - Section MM 5 F KM 5 F 5
ERKR-PCC-16 PCC Apr-18 - Section MM 15 F KM 15 FG 15
ERKR-PCC-17 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-18 PCC Apr-18 - Section MM 7 FG 7
ERKR-PCC-19 PCC Apr-18 - Section MM 4 F KM 3 FP 4
ERKR-PCC-20 PCC Apr-18 - Section MM 6 FG 6
ERKR-PCC-21 PCC Apr-18 - Section MM 4 FG 4
ERKR-PCC-22 PCC Apr-18 - Section MM 6 F KM 5 FG 5
ERKR-PCC-23 PCC Apr-18 - Section MM 6 F KM 6 F 6
ERKR-PCC-24 PCC Apr-18 - Section MM 5 F 5
ERKR-PCC-25 PCC Apr-18 - Section MM 5 FG KM 5 FG 5
ERKR-PCC-26 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-27 PCC Apr-18 - Section MM 15 F 15
ERKR-PCC-28 PCC Apr-18 - Section MM 5 F 5
ERKR-PCC-29 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-30 PCC Apr-18 - Section MM 12 FP 12
ERKR-PCC-31 PCC Apr-18 - Section MM 5 FG KM 5 FG 5
ERKR-PCC-32 PCC Apr-18 - Section MM 14 F KM 14 F 14
ERKR-PCC-33 PCC Apr-18 - Section MM 6 FG 6
ERKR-PCC-34 PCC Apr-18 - Section MM 15 FG 15
ERKR-PCC-35 PCC Apr-18 - Section MM 5 FG KM 5 F 5
ERKR-PCC-36 PCC Apr-18 - Section MM 14 F 14
ERKR-PCC-37 PCC Apr-18 - Section MM 6 FG 6
ERKR-PCC-38 PCC Apr-18 - Section MM 5 FG KM 5 F 5
ERKR-PCC-39 PCC Apr-18 - Section MM 7 FG 7
ERKR-PCC-40 PCC Apr-18 - Section MM 6 F 6
ERKR-PCC-41 PCC Apr-18 - Section MM 5 F 5
ERKR-PCC-42 PCC Apr-18 - Section MM 6 F KM 6 FG 6
ERKR-PCC-43 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-44 PCC Apr-18 - Section MM 4 FG 4
ERKR-PCC-45 PCC Apr-18 - Section MM 4 FG 4
ERKR-PCC-46 PCC Apr-18 - Section MM 4 FG 4
ERKR-PCC-47 PCC Apr-18 - Section MM 6 FG KM 6 FG 6
ERKR-PCC-48 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-49 PCC Apr-18 - Section MM 4 FG 4
ERKR-PCC-50 PCC Apr-18 - Section MM 4 FG 4
ERKR-PCC-51 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-52 PCC Apr-18 - Section MM 5 F KM 5 FG 5
ERKR-PCC-53 PCC Apr-18 - Section KM 5 FP 5
ERKR-PCC-54 PCC Apr-18 - Section KM 5 FG 5
ERKR-PCC-55 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-56 PCC Apr-18 - Section MM 5 FG 5
ERKR-PCC-57 PCC Apr-18 - Section KM 5 FG 5
ERKR-PCC-58 PCC Apr-18 - Section MM 5 FG KM 5 FG 5
GCKR-PCC-01 PCC Apr-18 - Section MM 8 F 8
GCKR-PCC-02 PCC Apr-18 - Section MM 6 FG 6
GCKR-PCC-03 PCC Apr-18 - Section MM 6 F 6
GCKR-PCC-04 PCC Apr-18 - Section MM 7 FG 7
GCKR-PCC-05 PCC Apr-18 - Section MM 7 FG 7
GCKR-PCC-06 PCC Apr-18 - Section MM 4 FG 4
GCKR-PCC-07 PCC Apr-18 - Section MM 4 FG 4
GCKR-PCC-08 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-09 PCC Apr-18 - Section MM 9 FG 9
GCKR-PCC-10 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-11 PCC Apr-18 - Section MM 6 FG 6
GCKR-PCC-12 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-13 PCC Apr-18 - Section MM 8 FG 8
GCKR-PCC-14 PCC Apr-18 - Section MM 11 FG 11
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GCKR-PCC-15 PCC Apr-18 - Section MM 7 FG 7
GCKR-PCC-16 PCC Apr-18 - Section MM 7 FG 7
GCKR-PCC-17 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-18 PCC Apr-18 - Section MM 7 F KM 7 FG 7
GCKR-PCC-19 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-20 PCC Apr-18 - Section MM 6 FG 6
GCKR-PCC-21 PCC Apr-18 - Section MM 6 FG 6
GCKR-PCC-22 PCC Apr-18 - Section MM 7 F 7
GCKR-PCC-23 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-24 PCC Apr-18 - Section MM 7 FG 7
GCKR-PCC-25 PCC Apr-18 - Section MM 11 F 11
GCKR-PCC-26 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-27 PCC Apr-18 - Section MM 7 F 7
GCKR-PCC-28 PCC Apr-18 - Section MM 7 F 7
GCKR-PCC-29 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-30 PCC Apr-18 - Section MM 11 FG 11
GCKR-PCC-31 PCC Apr-18 - Section MM 7 FG 7
GCKR-PCC-32 PCC Apr-18 - Section MM 5 F KM 5 F 5
GCKR-PCC-33 PCC Apr-18 - Section MM 6 FG 6
GCKR-PCC-34 PCC Apr-18 - Section MM 6 FG 6
GCKR-PCC-35 PCC Apr-18 - Section MM 7 F 7
GCKR-PCC-36 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-37 PCC Apr-18 - Section MM 4 FG 4
GCKR-PCC-38 PCC Apr-18 - Section MM 6 F 6
GCKR-PCC-39 PCC Apr-18 - Section MM 6 FG 6
GCKR-PCC-40 PCC Apr-18 - Section MM 6 F 6
GCKR-PCC-41 PCC Apr-18 - Section MM 6 FG 6
GCKR-PCC-42 PCC Apr-18 - Section MM 7 F KM 6 F 7
GCKR-PCC-43 PCC Apr-18 - Section MM 4 F KM 4 F 4
GCKR-PCC-44 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-45 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-46 PCC Apr-18 - Section MM 4 FG 4
GCKR-PCC-47 PCC Apr-18 - Section MM 11 FG 11
GCKR-PCC-48 PCC Apr-18 - Section MM 9 F 9
GCKR-PCC-49 PCC Apr-18 - Section MM 5 FG KM 5 FG 5
GCKR-PCC-50 PCC Apr-18 - Section MM 5 FG 5
GCKR-PCC-51 PCC Apr-18 - Section MM 4 FP KM 4 FP 4
GCKR-PCC-52 PCC Apr-18 - Section MM 8 F 8
GCKR-PCC-53 PCC Apr-18 - Section MM 5 FG KM 5 FG 5
GCKR-PCC-54 PCC Apr-18 - Section MM 6 FG KM 6 F 6
GCKR-PCC-55 PCC Apr-18 - Section MM 6 FG KM 6 FG 6
GCKR-PCC-56 PCC Apr-18 - Section MM 10 F KM 10 FG 10
GCKR-PCC-57 PCC Apr-18 - Section MM 6 FG KM 6 F 6
GCKR-PCC-58 PCC Apr-18 - Section MM 6 F KM 6 F 6
GCKR-PCC-59 PCC Apr-18 - Section MM 5 F KM 5 FG 5
GCKR-PCC-60 PCC Apr-18 - Section MM 8 F 8
GCKR-PCC-61 PCC Apr-18 - Section MM 5 FP 5
SCKR-PCC-01 PCC Apr-18 - Section MM 12 FG 12
SCKR-PCC-02 PCC Apr-18 - Section MM 11 F 11
SCKR-PCC-03 PCC Apr-18 - Section MM 11 FP 11
SCKR-PCC-04 PCC Apr-18 - Section MM 9 FG 9
SCKR-PCC-05 PCC Apr-18 - Section MM 5 F KM 5 F 5
SCKR-PCC-06 PCC Apr-18 - Section MM 8 FG 8
SCKR-PCC-07 PCC Apr-18 - Section MM 6 F 6
SCKR-PCC-08 PCC Apr-18 - Section MM 14 F 14
SCKR-PCC-09 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-10 PCC Apr-18 - Section MM 6 FG 6
SCKR-PCC-11 PCC Apr-18 - Section MM 7 FG 7
SCKR-PCC-12 PCC Apr-18 - Section MM 6 FG 6
SCKR-PCC-13 PCC Apr-18 - Section MM 7 F KM 6 F 7
SCKR-PCC-14 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-16 PCC Apr-18 - Section MM 5 F 5
SCKR-PCC-17 PCC Apr-18 - Section MM 6 FG 6
SCKR-PCC-18 PCC Apr-18 - Section MM 7 F 7
SCKR-PCC-19 PCC Apr-18 - Section MM 5 F 5
SCKR-PCC-20 PCC Apr-18 - Section MM 10 FP 10
SCKR-PCC-21 PCC Apr-18 - Section MM 18 FP KM 18 F 18
SCKR-PCC-22 PCC Apr-18 - Section MM 15 F 15
SCKR-PCC-23 PCC Apr-18 - Section MM 5 F 5
SCKR-PCC-24 PCC Apr-18 - Section MM 6 F 6
SCKR-PCC-25 PCC Apr-18 - Section MM 9 F 9
SCKR-PCC-26 PCC Apr-18 - Section MM 7 F 7
SCKR-PCC-27 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-28 PCC Apr-18 - Section MM 11 F 11
SCKR-PCC-29 PCC Apr-18 - Section MM 7 F KM 5 FG 5
SCKR-PCC-30 PCC Apr-18 - Section MM 4 FG 4
SCKR-PCC-31 PCC Apr-18 - Section MM 6 F 6
SCKR-PCC-33 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-34 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-35 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-36 PCC Apr-18 - Section MM 5 FG KM 5 FG 5
SCKR-PCC-37 PCC Apr-18 - Section MM 7 FG 7
SCKR-PCC-38 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-39 PCC Apr-18 - Section MM 6 FG 6
SCKR-PCC-40 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-41 PCC Apr-18 - Section MM 4 FG 4
SCKR-PCC-42 PCC Apr-18 - Section MM 5 FG 5

Page 2 of 6



Sample ID Species
Date 

Caught
Plus 

Growth
Ageing 
Method

Primary 
Ager

Age 
Estimate

CI
QAQC 
Ager

QAQC Age 
Estimate

CI
Final Age 
Estimate

Notes

SCKR-PCC-43 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-44 PCC Apr-18 - Section MM 11 F 11
SCKR-PCC-45 PCC Apr-18 - Section MM 7 F KM 6 FP 7
SCKR-PCC-46 PCC Apr-18 - Section MM 6 F 6
SCKR-PCC-47 PCC Apr-18 - Section MM 7 F 7
SCKR-PCC-48 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-49 PCC Apr-18 - Section MM 6 FG 6
SCKR-PCC-50 PCC Apr-18 - Section MM 6 F 6
SCKR-PCC-51 PCC Apr-18 - Section MM 5 F 5
SCKR-PCC-52 PCC Apr-18 - Section MM 6 F KM 6 FG 6
SCKR-PCC-53 PCC Apr-18 - Section MM 4 FG 4
SCKR-PCC-54 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-55 PCC Apr-18 - Section MM 5 FG 5
SCKR-PCC-56 PCC Apr-18 - Section MM 5 FG 5

SCKR-PCC-57 PCC Apr-18 - Section MM n/a n/a n/a
both otoliths 
crystallized, unable 
to age

SCKR-PCC-58 PCC Apr-18 - Section MM 6 FG 6
SCKR-PCC-59 PCC Apr-18 - Section MM 11 FG 11
SCKR-PCC-60 PCC Apr-18 - Section MM 6 F KM 6 F 6
ERKR-RSC-01 RSC Apr-18 - Section MM 4 FG 4
ERKR-RSC-02 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-04 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-05 RSC Apr-18 - Section MM 3 FG 3
ERKR-RSC-06 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-07 RSC Apr-18 - Section MM 4 F 4
ERKR-RSC-08 RSC Apr-18 - Section MM 5 FG 5
ERKR-RSC-09 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-10 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-11 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-12 RSC Apr-18 - Section MM 4 FP 4
ERKR-RSC-13 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-14 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-15 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-16 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-17 RSC Apr-18 - Section MM 3 F KM 3 F 3
ERKR-RSC-19 RSC Apr-18 - Section MM 3 FG 3
ERKR-RSC-21 RSC Apr-18 - Section MM 3 FG 3
ERKR-RSC-22 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-23 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-24 RSC Apr-18 - Section MM 4 FG 4
ERKR-RSC-25 RSC Apr-18 - Section MM 5 F KM 5 F 5
ERKR-RSC-26 RSC Apr-18 - Section MM 4 F KM 4 F 4
ERKR-RSC-27 RSC Apr-18 - Section MM 3 FG 3
ERKR-RSC-28 RSC Apr-18 - Section MM 3 FG KM 3 F 3
ERKR-RSC-29 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-30 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-31 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-32 RSC Apr-18 - Section MM 3 F KM 3 F 3
ERKR-RSC-33 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-34 RSC Apr-18 - Section MM 4 F KM 4 F 4
ERKR-RSC-35 RSC Apr-18 - Section MM 4 F KM 4 FG 4
ERKR-RSC-36 RSC Apr-18 - Section MM 4 FG KM 4 FG 4
ERKR-RSC-37 RSC Apr-18 - Section MM 4 F 4
ERKR-RSC-38 RSC Apr-18 - Section MM 2 P KM 2 FP 2
ERKR-RSC-39 RSC Apr-18 - Section MM 3 FP KM 2 FP 2
ERKR-RSC-40 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-41 RSC Apr-18 - Section KM 3 F 3
ERKR-RSC-42 RSC Apr-18 - Section MM 3 FP KM 3 F 3
ERKR-RSC-43 RSC Apr-18 - Section MM 3 P KM 3 F 3
ERKR-RSC-44 RSC Apr-18 - Section MM 3 FG KM 3 FG 3
ERKR-RSC-45 RSC Apr-18 - Section MM 5 FG KM 5 FG 5
ERKR-RSC-46 RSC Apr-18 - Section MM 3 F KM 3 F 3
ERKR-RSC-47 RSC Apr-18 - Section MM 2 FG KM 2 F 2
ERKR-RSC-48 RSC Apr-18 - Section MM 5 F KM 4 FG 4
ERKR-RSC-49 RSC Apr-18 - Section MM 4 F KM 4 F 4
ERKR-RSC-50 RSC Apr-18 - Section MM 3 FG KM 3 F 3
ERKR-RSC-51 RSC Apr-18 - Section MM 4 FG 4
ERKR-RSC-52 RSC Apr-18 - Section MM 4 F KM 4 F 4
ERKR-RSC-53 RSC Apr-18 - Section MM 4 F KM 4 FG 4
ERKR-RSC-54 RSC Apr-18 - Section MM 3 FG 3
ERKR-RSC-55 RSC Apr-18 - Section MM 4 F KM 4 F 4
ERKR-RSC-56 RSC Apr-18 - Section MM 4 F KM 4 F 4
ERKR-RSC-57 RSC Apr-18 - Section MM 8 F KM 7 F 7

ERKR-RSC-58 RSC Apr-18 - N/A N/A - - - - - n/a

head cut off too 
close to front - 
otoliths no longer 
present

ERKR-RSC-59 RSC Apr-18 - Section MM 4 F KM 4 F 4
ERKR-RSC-60 RSC Apr-18 - Section MM 5 F KM 5 F 5
ERKR-RSC-61 RSC Apr-18 - Section MM 5 F 5
ERKR-RSC-62 RSC Apr-18 - Section MM 5 F KM 5 F 5
ERKR-RSC-63 RSC Apr-18 - Section MM 5 F 5
ERKR-RSC-64 RSC Apr-18 - Section MM 4 FP KM 4 F 4
ERKR-RSC-66 RSC Apr-18 - Section MM 5 FG 5
ERKR-RSC-67 RSC Apr-18 - Section MM 4 FG 4
ERKR-RSC-68 RSC Apr-18 - Section MM 4 FP KM 5 FP 4 otolith crystalized
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ERKR-RSC-69 RSC Apr-18 - Section MM 3 FG 3
ERKR-RSC-70 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-71 RSC Apr-18 - Section MM 4 F KM 4 FG 4
ERKR-RSC-72 RSC Apr-18 - Section MM 3 F KM 3 F 3
ERKR-RSC-73 RSC Apr-18 - Section MM 3 F 3
ERKR-RSC-74 RSC Apr-18 - Section MM 3 F KM 3 FG 3
ERKR-RSC-75 RSC Apr-18 - Section MM 4 FG KM 4 FG 4
ERKR-RSC-76 RSC Apr-18 - Section MM 7 F KM 7 F 7
ERKR-RSC-77 RSC Apr-18 - Section MM 4 FG KM 4 F 4
ERKR-RSC-78 RSC Apr-18 - Section MM 4 F KM 5 F 5
ERKR-RSC-79 RSC Apr-18 - Section MM 4 F KM 4 FG 4
ERKR-RSC-80 RSC Apr-18 - Section MM 6 F KM 5 F 5
ERKR-RSC-81 RSC Apr-18 - Section MM 4 F KM 5 F 5
ERKR-RSC-82 RSC Apr-18 - Section MM 4 F KM 4 FG 4
ERKR-RSC-83 RSC Apr-18 - Section MM 4 F KM 4 F 4
ERKR-RSC-84 RSC Apr-18 - Section MM 3 F KM 3 F 3
ERKR-RSC-85 RSC Apr-18 - Section MM 3 F KM 3 F 3
ERKR-RSC-86 RSC Apr-18 - Section MM 3 F KM 3 FG 3
ERKR-RSC-87 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-01 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-02 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-04 RSC Apr-18 - Section MM 3 FP KM 3 FP 3
GCKR-RSC-05 RSC Apr-18 - Section MM 3 F KM 3 FG 3
GCKR-RSC-06 RSC Apr-18 - Section MM 2 F KM 2 FG 2
GCKR-RSC-07 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-08 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-09 RSC Apr-18 - Section MM 4 F KM 4 F 4
GCKR-RSC-10 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-12 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-13 RSC Apr-18 - Section MM 2 F KM 2 F 2
GCKR-RSC-14 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-15 RSC Apr-18 - Section MM 4 FG KM 4 FG 4
GCKR-RSC-16 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-17 RSC Apr-18 - Section MM 5 F KM 5 F 5
GCKR-RSC-18 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-19 RSC Apr-18 - Section MM 4 F KM 4 F 4
GCKR-RSC-20 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-21 RSC Apr-18 - Section MM 4 F KM 4 FG 4
GCKR-RSC-22 RSC Apr-18 - Section MM 3 FG KM 3 F 3
GCKR-RSC-23 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-24 RSC Apr-18 - Section MM 3 FG KM 3 F 3
GCKR-RSC-25 RSC Apr-18 - Section MM 4 F KM 4 F 4
GCKR-RSC-26 RSC Apr-18 - Section MM 2 FP 2
GCKR-RSC-27 RSC Apr-18 - Section MM 3 FG KM 3 FG 3
GCKR-RSC-28 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-29 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-30 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-31 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-32 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-33 RSC Apr-18 - Section MM 3 F KM 3 FG 3
GCKR-RSC-34 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-35 RSC Apr-18 - Section MM 2 F KM 2 F 2
GCKR-RSC-36 RSC Apr-18 - Section MM 3 FG KM 3 FG 3
GCKR-RSC-37 RSC Apr-18 - Section MM 4 FG KM 5 F 4
GCKR-RSC-38 RSC Apr-18 - Section MM 2 FG KM 2 F 2
GCKR-RSC-39 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-40 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-41 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-42 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-43 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-44 RSC Apr-18 - Section MM 4 FG 4
GCKR-RSC-45 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-46 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-47 RSC Apr-18 - Section MM 4 FG 4
GCKR-RSC-49 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-50 RSC Apr-18 - Section KM 3 F 3
GCKR-RSC-51 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-52 RSC Apr-18 - Section MM 4 FP 4
GCKR-RSC-53 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-54 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-55 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-56 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-57 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-58 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-59 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-60 RSC Apr-18 - Section MM 4 F 4
GCKR-RSC-62 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-63 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-64 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-65 RSC Apr-18 - Section MM 4 F 4
GCKR-RSC-66 RSC Apr-18 - Section MM 4 F 4
GCKR-RSC-67 RSC Apr-18 - Section MM 3 FG 3
GCKR-RSC-68 RSC Apr-18 - Section MM 4 F KM 4 F 4
GCKR-RSC-69 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-70 RSC Apr-18 - Section MM 4 F KM 5 F 5
GCKR-RSC-72 RSC Apr-18 - Section MM 4 FG KM 4 F 4
GCKR-RSC-73 RSC Apr-18 - Section MM 3 FG KM 3 F 3
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GCKR-RSC-74 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-75 RSC Apr-18 - Section MM 4 FP KM 4 F 4
GCKR-RSC-76 RSC Apr-18 - Section MM 3 FG KM 3 FG 3
GCKR-RSC-77 RSC Apr-18 - Section MM 5 F KM 5 F 5
GCKR-RSC-78 RSC Apr-18 - Section MM 4 F KM 3 FG 3
GCKR-RSC-79 RSC Apr-18 - Section MM 2 F KM 2 FG 2
GCKR-RSC-80 RSC Apr-18 - Section MM 3 F KM 2 FG 2
GCKR-RSC-81 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-82 RSC Apr-18 - Section MM 4 FP KM 3 F 3
GCKR-RSC-83 RSC Apr-18 - Section MM 4 F KM 4 F 4
GCKR-RSC-84 RSC Apr-18 - Section MM 3 F KM 3 F 3
GCKR-RSC-85 RSC Apr-18 - Section MM 3 FG KM 3 F 3
GCKR-RSC-86 RSC Apr-18 - Section MM 3 F 3
GCKR-RSC-87 RSC Apr-18 - Section MM 3 FP KM 3 FP 3
GCKR-RSC-88 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-02 RSC Apr-18 - Section MM 4 F KM 3 F 3
SCKR-RSC-04 RSC Apr-18 - Section MM 2 F 2
SCKR-RSC-05 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-06 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-08 RSC Apr-18 - Section MM 4 FP KM 3 FP 4
SCKR-RSC-09 RSC Apr-18 - Section MM 3 F KM 3 F 3
SCKR-RSC-10 RSC Apr-18 - Section MM 2 F 2
SCKR-RSC-11 RSC Apr-18 - Section MM 3 FG 3
SCKR-RSC-12 RSC Apr-18 - Section MM 3 FG 3

SCKR-RSC-123 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-13 RSC Apr-18 - Section MM 3 FP 3
SCKR-RSC-14 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-15 RSC Apr-18 - Section MM 3 FG 3
SCKR-RSC-16 RSC Apr-18 - Section MM 2 F 2
SCKR-RSC-17 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-18 RSC Apr-18 - Section MM 4 F 4
SCKR-RSC-19 RSC Apr-18 - Section MM 3 FG 3
SCKR-RSC-20 RSC Apr-18 - Section MM 4 F 4
SCKR-RSC-21 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-22 RSC Apr-18 - Section MM 3 FG KM 4 F 3

SCKR-RSC-23 RSC Apr-18 - Section MM 3 F 3
Envelope labeled 
RSC-60

SCKR-RSC-24 RSC Apr-18 - Section MM 4 FG KM 4 FG 4
SCKR-RSC-25 RSC Apr-18 - Section MM 3 F KM 4 F 4
SCKR-RSC-26 RSC Apr-18 - Section MM 3 FG 3
SCKR-RSC-27 RSC Apr-18 - Section MM 3 FG 3
SCKR-RSC-28 RSC Apr-18 - Section MM 3 F KM 3 F 3
SCKR-RSC-29 RSC Apr-18 - Section MM 4 F KM 4 FG 4
SCKR-RSC-30 RSC Apr-18 - Section MM 5 F KM 5 F 5
SCKR-RSC-31 RSC Apr-18 - Section MM 4 F KM 5 F 5
SCKR-RSC-32 RSC Apr-18 - Section MM 3 F KM 4 F 4
SCKR-RSC-33 RSC Apr-18 - Section MM 3 F KM 4 F 4
SCKR-RSC-34 RSC Apr-18 - Section MM 4 FP KM 4 F 4
SCKR-RSC-35 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-36 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-37 RSC Apr-18 - Section MM 3 FG 3
SCKR-RSC-38 RSC Apr-18 - Section MM 3 FG 3
SCKR-RSC-39 RSC Apr-18 - Section MM 4 F KM 4 F 4
SCKR-RSC-40 RSC Apr-18 - Section MM 5 F KM 5 F 5
SCKR-RSC-41 RSC Apr-18 - Section MM 3 FG KM 3 F 3
SCKR-RSC-42 RSC Apr-18 - Section MM 4 F 4
SCKR-RSC-43 RSC Apr-18 - Section MM 5 F KM 5 F 5
SCKR-RSC-44 RSC Apr-18 - Section MM 3 FG KM 3 F 3
SCKR-RSC-45 RSC Apr-18 - Section MM 6 F 6
SCKR-RSC-46 RSC Apr-18 - Section MM 4 FG KM 4 FG 4
SCKR-RSC-47 RSC Apr-18 - Section MM 5 F KM 5 FG 5
SCKR-RSC-48 RSC Apr-18 - Section MM n/a n/a n/a Otoliths crystalized
SCKR-RSC-49 RSC Apr-18 - Section MM 4 F KM 4 F 4
SCKR-RSC-50 RSC Apr-18 - Section MM 3 FP 3
SCKR-RSC-51 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-52 RSC Apr-18 - Section MM 4 F KM 4 F 4
SCKR-RSC-53 RSC Apr-18 - Section MM 3 F KM 3 FG 3
SCKR-RSC-54 RSC Apr-18 - Section MM 3 FG 3
SCKR-RSC-55 RSC Apr-18 - Section MM 3 FG KM 2 F 3
SCKR-RSC-56 RSC Apr-18 - Section MM 2 F KM 2 F 2
SCKR-RSC-57 RSC Apr-18 - Section MM 4 FP KM 3 F 3
SCKR-RSC-58 RSC Apr-18 - Section MM 4 F 4
SCKR-RSC-59 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-60 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-61 RSC Apr-18 - Section MM 5 F KM 5 F 5
SCKR-RSC-62 RSC Apr-18 - Section MM 6 F 6
SCKR-RSC-63 RSC Apr-18 - Section MM 2 F 2
SCKR-RSC-64 RSC Apr-18 - Section MM 3 FG 3
SCKR-RSC-65 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-66 RSC Apr-18 - Section MM 5 FP 5
SCKR-RSC-67 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-68 RSC Apr-18 - Section MM 4 F KM 4 F 4
SCKR-RSC-69 RSC Apr-18 - Section MM 3 FG KM 3 F 3
SCKR-RSC-70 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-71 RSC Apr-18 - Section MM 4 FG KM 4 F 4
SCKR-RSC-72 RSC Apr-18 - Section MM 5 FG KM 5 F 5
SCKR-RSC-73 RSC Apr-18 - Section MM 3 F 3
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Plus 

Growth
Ageing 
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Primary 
Ager

Age 
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QAQC 
Ager

QAQC Age 
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CI
Final Age 
Estimate

Notes

SCKR-RSC-74 RSC Apr-18 - Section MM 2 F 2
SCKR-RSC-75 RSC Apr-18 - Section MM 4 F 4
SCKR-RSC-76 RSC Apr-18 - Section MM 3 F KM 3 F 3
SCKR-RSC-77 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-78 RSC Apr-18 - Section MM 3 FG KM 3 FG 3
SCKR-RSC-79 RSC Apr-18 - Section MM 4 FG 4
SCKR-RSC-80 RSC Apr-18 - Section MM 3 F KM 3 F 3
SCKR-RSC-81 RSC Apr-18 - Section MM 4 F 4
SCKR-RSC-82 RSC Apr-18 - Section MM 5 FG KM 5 F 5
SCKR-RSC-83 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-84 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-85 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-86 RSC Apr-18 - Section MM 3 F 3
SCKR-RSC-87 RSC Apr-18 - Section MM 4 F 4
SCKR-RT-02 RT Apr-18 - Read Whole KM 3 FG MM 3 FG 3
GCKR-YP-01 YP Apr-18 - Read Whole KM 6 F MM 7 F 7
GCKR-YP-02 YP Apr-18 - Section KM 6 F 6
GCKR-YP-03 YP Apr-18 - Read Whole KM 4 F MM 4 F 4
GCKR-YP-04 YP Apr-18 - Fin Ray KM 3 FG 3
GCKR-YP-05 YP Apr-18 - Section KM 3 FG 3
GCKR-YP-06 YP Apr-18 - Section KM 5 FG 5
GCKR-YP-07 YP Apr-18 - Read Whole KM 5 F MM 5 F 5
GCKR-YP-08 YP Apr-18 - Read Whole KM 3 F MM 3 F 3
GCKR-YP-09 YP Apr-18 - Read Whole KM 4 FG MM 4 F 4
SCKR-YP-01 YP Apr-18 - Read Whole KM 5 F MM 5 F 5
SCKR-YP-02 YP Apr-18 - Read Whole KM 3 F 3
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Sample ID Species Date Caught
Plus 

Growth
Ageing 

Structure
Ageing 
Method

Primary 
Ager

Age 
Estimate

CI
QAQC 
Ager 1

QAQC Age 
Estimate

CI
Final Age 
Estimate

Notes

RG_SC_PCC-01 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 6 F 6
RG_SC_PCC-02 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 6 FG CC 6 FG 6
RG_SC_PCC-03 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 6 F 6
RG_SC_PCC-04 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 6 FG CC 6 FG 6
RG_SC_PCC-05 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 5 FG 5
RG_SC_PCC-06 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 7 F CC 7 FG 7
RG_SC_PCC-07 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 6 F 6
RG_SC_PCC-08 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 6 F CC 6 FG 6
RG_SC_PCC-09 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 6 F 6
RG_SC_PCC-10 Peamouth Chub 24-Apr-19 - Otolith Sectioning TB 5 FP CC 5 F 5
RG_SC_RSC-01 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 F 2
RG_SC_RSC-02 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 3 F CC 3 F 3
RG_SC_RSC-03 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 FP 2
RG_SC_RSC-04 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 3 F CC 3 F 3
RG_SC_RSC-05 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 3 F 3
RG_SC_RSC-06 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 3 F CC 3 F 3
RG_SC_RSC-07 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 3 F 3
RG_SC_RSC-08 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 FP CC 2 F 2
RG_SC_RSC-09 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 FP 2
RG_SC_RSC-10 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 F CC 2 FG 2
RG_ER_PCC-01 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 6 F 6
RG_ER_PCC-02 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 6 FG CC 6 F 6
RG_ER_PCC-03 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 7 FG 7
RG_ER_PCC-04 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 6 FP CC 6 FP 6
RG_ER_PCC-05 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 6 F 6
RG_ER_PCC-06 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 6 F CC 6 FP 6
RG_ER_PCC-07 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 6 F 6
RG_ER_PCC-08 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 5 FG CC 5 F 6
RG_ER_PCC-09 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 7 F 7
RG_ER_PCC-10 Peamouth Chub 23-Apr-19 - Otolith Sectioning TB 6 FG CC 6 FG 6
RG_ER_RSC-01 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 3 F 3
RG_ER_RSC-02 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 F CC 2 F 2
RG_ER_RSC-03 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 FP 2
RG_ER_RSC-04 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 F CC 2 F 2
RG_ER_RSC-05 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 F 2
RG_ER_RSC-06 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 3 F CC 3 FG 3
RG_ER_RSC-07 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 F 2
RG_ER_RSC-08 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 F CC 2 F 2
RG_ER_RSC-09 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 3 F 3
RG_ER_RSC-10 Redside Shiner 24-Apr-19 - Otolith Sectioning TB 2 F CC 2 FG 2
RG_GC_PCC-01 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 8 FP 8
RG_GC_PCC-02 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 15 FP CC 15 FP 15
RG_GC_PCC-03 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 6 F 6
RG_GC_PCC-04 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 7 F CC 7 F 7
RG_GC_PCC-05 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 6 F 6
RG_GC_PCC-06 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 6 F CC 6 F 6
RG_GC_PCC-07 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 6 F 6
RG_GC_PCC-08 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 6 F CC 6 F 6
RG_GC_PCC-09 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 5 FG 5
RG_GC_PCC-10 Peamouth Chub 25-Apr-19 - Otolith Sectioning TB 6 F CC 6 FG 6
RG_GC_RSC-01 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 3 F 3
RG_GC_RSC-02 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 3 F CC 3 F 3
RG_GC_RSC-03 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 3 F 3
RG_GC_RSC-04 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 3 F CC 3 F 3
RG_GC_RSC-05 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 3 F 3
RG_GC_RSC-06 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 3 F CC 3 F 3
RG_GC_RSC-07 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 3 F 3
RG_GC_RSC-08 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 2 F CC 2 FG 2
RG_GC_RSC-09 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 3 F 3
RG_GC_RSC-10 Redside Shiner 25-Apr-19 - Otolith Sectioning TB 2 F CC 2 F 2



Sample ID Species
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Plus 

Growth
Ageing 
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Ager
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CI
QAQC 
Ager
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CI
Final Age 
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Notes

SC-RSC-83 RSC Aug-2018 + Aged whole MM 1 FG CC 1 F 1

All otoliths aged 
whole due to very 
small otolith size - 
not able to 
section

SC-RSC-06 RSC Aug-2018 + Aged whole MM 0 G CC 0 FG 0

SC-RSC-05 RSC Aug-2018 + Aged whole MM 0 P CC 0 FP 0

otolith crystalized, 
disc shaped - 
based on size, 
aged as 0

SC-RSC-49 RSC Aug-2018 + Aged whole MM 0 FG CC 0 FG 0
SC-RSC-01 RSC Aug-2018 + Aged whole MM 0 G CC 0 FG 0
ER-RSC-10 RSC Aug-2018 + Aged whole MM 0 FG CC 0 FG 0
ER-RSC-14 RSC Aug-2018 + Aged whole MM 0 G CC 0 FG 0
ER-RSC-15 RSC Aug-2018 + Aged whole MM 0 G CC 0 FG 0

ER-RSC-17 RSC Aug-2018 + Aged whole MM 0 P CC 0 FP 0

otolith crystalized, 
disc shaped - 
based on size, 
aged as 0

ER-RSC-41 RSC Aug-2018 + Aged whole MM 0 G CC 0 FG 0

GC-RSC-27 RSC Aug-2018 + Aged whole MM 0 P CC 0 P 0
otolith crystalized -
based on size, 
aged as 0

GC-RSC-28 RSC Aug-2018 + Aged whole MM 0 P CC 0 P 0
otolith crystalized -
based on size, 
aged as 0

GC-RSC-32 RSC Aug-2018 + Aged whole MM 0 G CC 0 FG 0
GC-RSC-34 RSC Aug-2018 + Aged whole MM 0 G CC 0 FG 0
GC-RSC-47 RSC Aug-2018 + Aged whole MM 0 FG CC 0 FG 0



Sample ID Species Date Caught Plus Growth? Ageing Structure Ageing Method Primary Ager Age Estimate CI QAQC Ager QAQC Age Estimate CI Final Age Estimate Notes
ELELKO_MW-08 MTWF Oct‐2018 + Otolith Aged whole MM 5 F KM 5 F 5
ELELKO_MW-23 MTWF Oct‐2018 + Otolith Aged whole MM 8 F 8
ELELKO_MW-24 MTWF Oct‐2018 + Otolith Aged whole MM 15 FP KM 14 F 14
ELELKO_MW-25 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 F 4
ELELKO_MW-26 MTWF Oct‐2018 + Otolith Crack and Burn MM 5 F KM 5 F 5
ELELKO_MW-27 MTWF Oct‐2018 + Otolith Crack and Burn MM 3 F 3
ELELKO_MW-28 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 F KM 4 F 4
ELELKO_MW-29 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 F KM 3 F 3

EL20_MW-04 MTWF Oct‐2018 + Otolith Crack and Burn MM 5 F KM 5 F 5
EL20_MW-05 MTWF Oct‐2018 + Otolith Aged whole MM 4 F KM 4 F 4
EL20_MW-06 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 F KM 5 F 4
EL20_MW-07 MTWF Oct‐2018 + Otolith Crack and Burn MM 3 F KM 3 FG 3
EL20_MW-08 MTWF Oct‐2018 + Otolith Crack and Burn MM 5 F KM 4 F 5
EL20_MW-09 MTWF Oct‐2018 + Otolith Crack and Burn MM 6 F 6
EL20_MW-10 MTWF Oct‐2018 + Otolith Crack and Burn MM 6 F KM 6 F 6
EL20_MW-11 MTWF Oct‐2018 + Otolith Aged whole MM 4 F KM 4 F 4
FO23_MW-01 MTWF Oct‐2018 + Otolith Crack and Burn MM 9 F KM 9 F 9
FO23_MW-04 MTWF Oct‐2018 + Otolith Crack and Burn MM 3 F 3 1 otolith crystalized

FO23_MW-05 MTWF Oct‐2018 + Otolith Crack and Burn MM 3 FP 3
Both otoliths crumbled, aged from a 

piece

FO23_MW-06 MTWF Oct‐2018 + Otolith Crack and Burn MM 9 F KM 8 F 9
FO23_MW-07 MTWF Oct‐2018 + Otolith Crack and Burn MM 5 F 5
FO23_MW-08 MTWF Oct‐2018 + Otolith Crack and Burn MM 7 F KM 6 F 6
FO23_MW-09 MTWF Oct‐2018 + Otolith Crack and Burn MM 3 FP KM 4 FP 3 1 otolith crystalized

FO23_MW-10 MTWF Oct‐2018 + Otolith Aged whole MM 4 FG 4
MICOMP_MW-11 MTWF Oct‐2018 + Otolith Aged whole MM 4 F KM 5 F 5
MICOMP_MW-12 MTWF Oct‐2018 + Otolith Aged whole MM 11 F 11
MICOMP_MW-13 MTWF Oct‐2018 + Otolith Aged whole MM 4 F KM 4 F 4 Otolith crystalized

MICOMP_MW-14 MTWF Oct‐2018 + Otolith Aged whole MM 6 F 6
MICOMP_MW-15 MTWF Oct‐2018 + Otolith Crack and Burn MM 5 FG KM 5 F 5
MICOMP_MW-16 MTWF Oct‐2018 + Otolith Crack and Burn MM 9 FG 9
MICOMP_MW-17 MTWF Oct‐2018 + Otolith Crack and Burn MM 7 FG 7
MICOMP_MW-19 MTWF Oct‐2018 + Otolith Crack and Burn MM 6 F KM 6 FG 6 some crystalization

EL19_MW-08 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 F KM 4 F 4
EL19_MW-09 MTWF Oct‐2018 + Otolith Crack and Burn MM 6 FG 6
EL19_MW-10 MTWF Oct‐2018 + Otolith Crack and Burn MM 6 F 6
EL19_MW-11 MTWF Oct‐2018 + Otolith Crack and Burn MM 7 F 7
EL19_MW-12 MTWF Oct‐2018 + Otolith Crack and Burn MM 10 F KM 10 F 10
EL19_MW-13 MTWF Oct‐2018 + Otolith Aged whole MM 8 F 8
EL19_MW-17 MTWF Oct‐2018 + Otolith Aged whole MM 14 FP 14 one otolith crystalized

EL19_MW-21 MTWF Oct‐2018 + Otolith Aged whole MM 4 FG 4
EL19_MW-22 MTWF Oct‐2018 + Otolith Aged whole MM 6 F KM 6 F 6
BULL_MW-14 MTWF Oct‐2018 + Otolith Crack and Burn MM 8 F 8
BULL_MW-15 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 FG 4
BULL_MW-16 MTWF Oct‐2018 + Otolith Crack and Burn MM 7 FP KM 8 FP 7 otolith deformed

BULL_MW-17 MTWF Oct‐2018 + Otolith Crack and Burn MM 8 F 8
BULL_MW-18 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 F 4
BULL_MW-19 MTWF Oct‐2018 + Otolith Crack and Burn MM 9 F 9
BULL_MW-20 MTWF Oct‐2018 + Otolith Crack and Burn MM 7 P KM 5 F 5 crystalized



BULL_MW-21 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 F KM 4 F 4
FH_MW-07 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 FG 4
FH_MW-08 MTWF Oct‐2018 + Otolith Crack and Burn MM 9 F KM 8 F 9
FH_MW-09 MTWF Oct‐2018 + Otolith Crack and Burn MM 9 FG KM 8 F 9
FH_MW-10 MTWF Oct‐2018 + Otolith Crack and Burn MM 7 F 7
FH_MW-11 MTWF Oct‐2018 + Otolith Crack and Burn MM 8 F 8
FH_MW-12 MTWF Oct‐2018 + Otolith Crack and Burn MM 6 F KM 6 F 6
FH_MW-13 MTWF Oct‐2018 + Otolith Crack and Burn MM 6 FG 6
FH_MW-14 MTWF Oct‐2018 + Otolith Crack and Burn MM 13 FG 13
EL1_MW-05 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 FG KM 4 F 4
EL1_MW-06 MTWF Oct‐2018 + Otolith Crack and Burn MM 6 F 6
EL1_MW-14 MTWF Oct‐2018 + Otolith Crack and Burn MM 5 F 5
EL1_MW-15 MTWF Oct‐2018 + Otolith Crack and Burn MM 7 F KM 7 FG 7
EL1_MW-16 MTWF Oct‐2018 + Otolith Crack and Burn MM 10 F 10
EL1_MW-17 MTWF Oct‐2018 + Otolith Crack and Burn MM 7 F 7
EL1_MW-18 MTWF Oct‐2018 + Otolith Crack and Burn MM 6 F KM 5 F 6
EL1_MW-19 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 F 4
EL1_MW-20 MTWF Oct‐2018 + Otolith Crack and Burn MM 4 FP 4
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